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HOACHUTEJIBHAA 3AIINCKA

Pabouass mporpamma mo maTtemartuke: reomerpun ans 11 kmacca yriryOJaeHHOTO YpOBHS
COCTaBJIeHa B  COOTBETCTBMHM ¢  TpeOoBaHusMu  DenepaibHOTO  TrOCYIapCTBEHHOTO
0o0pa3oBaTeNbHOTO CTaHAApPTa CpeaHero oodmiero oOpa3zoBanus (mpuka3 MuUHHUCTEpPCTBA
npocseinenus Poccutickoit @eneparmu ot 12.08.2022 Ne 732), Ha ocHoBe DeniepaibHOi paboueit
IIPOrpaMMbl OCHOBHOT'O CpeJHEro oOpa3oBaHUs IO MaTeMaTHWKe, OCHOBHOW 00pa3oBaTElIbHOMN
porpaMMbl OCHOBHOTO cpeanero oopazoBanust MbOVY «lllkona-nuieit No 2y.

Pabouass mporpamMmma OpHEHTHMpPOBaHA Ha LEJIEBBIE MPHOPUTETHI JTYXOBHO-HPABCTBEHHOTO

Pa3BUTHS, BOCIUTAHUS U COLMAIN3ALIUYN YIalIuXcsi, ChOpMyIMpoBaHHbIE B paboueii mporpamme
pocrmrannsit MBOYVY «llIxoma-nuieii Ne 2.
I'eomeTpus siBisIeTCS OMHUM M3 0a30BBIX KYPCOB Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHMs, TaK
Kak oOecreyrBaeT BO3MOKHOCTh M3YYEHUS TUCIUIUIMH €CTECTBEHHO-HAYYHOW HANpaBIeHHOCTH
U TIPEIMETOB TYMaHUTApHOTO IHKIA. [I0CKOJBKY JIOTHYeCcKOe MBIIUICHUE, (GOpMHUpyeMOoe Tpu
M3yYeHHH OOYYarONUMUCS TIOHATHHHBIX OCHOB TE€OMETPHH, IMPH JI0KA3aTEIbCTBE TEOpEM U
MOCTPOEHHH [IETIOYKH JIOTUYECKUX YTBEPKACHUHN NIPU PEIICHIH T€OMETPHUYECKHX 33734, YMEHHE
BBIIBUTATh M ONPOBEPTaTh THIOTE3bl HEMOCPEICTBEHHO HCIOIB3YIOTCS TPU PEIICHUH 3a7ad
€CTeCTBEHHO-HAYYHOTO [UKJIA, B YACTHOCTH (PU3MIECKUX 3a/1aY.

Lenbp ocBoeHWs mporpamMMbl y4eOHOTO Kypca «['eoMmerpus» Ha YriayOJN€HHOM YpOBHE —
pa3BUTHE WHAMBHIYAITBHBIX CIIOCOOHOCTEH, OOy4aromuxcss TP HM3Y4CHHH TE€OMETPHUH, Kak
COCTaBJIsifOLIEH mpeaMeTHON oOmactu «MaremaTnka M HHPOpMaATHKa» dYepe3 obecreyeHue
BO3MOHOCTH MPHOOPETEHUs M HUCHOJIb30BaHUS Oojiee TIyOOKHX T€OMETPHUYECKUX 3HAHUM U
NEeUCTBUH, CreM(UYHBIX T'€OMETPUH, U HEOOXOAUMBIX Ul YCIELIHOIO MpOo(hecCHOHAIBHOTO
00pa30BaHus, CBA3aHHOTO C MCIIOJb30BaHUEM MaTeMaTHKH.

[IpuopuTeTHBIMM 3aauaMH Kypca F€OMETpUHU Ha YriIyOJEHHOM YpOBHE, pacIlIUpPSIIOUIUMU U
YCUJIMBAIOIUMU Kypc 0a30BOr0 YpOBHS, SIBJISIOTCS:

® pacuIMpeHHe IPEACTaBICHUS O TEOMETPUM KaK YacTH MHUPOBOH KYJIbTYphl H
(bopMupOBaHHUE OCO3HAHUS B3aUMOCBSA3H F€OMETPHH C OKPYKAFOIIUM MHPOM;

e (opMupoBaHHE MPEJACTABJIECHUS O IPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIIMX
MaTeMAaTUYEeCKUX MOJEINAX, IMO3BOJIAIOLUIMX OIMCHIBATE U H3ydaTh pa3HbIE SBICHUSA
OKpYXKAIoOILEro MHpa, 3HAHUE MOHATHIHOrO anmapara mno pasgeny «CrepeoMeTpusd»
y4eOHOT0 Kypca TeOMeTpHH;

e (opMuUpOBaHHE YMEHUS BJIAJICTh OCHOBHBIMU MOHATUSAMU O IIPOCTPAHCTBEHHBIX Urypax
U UX OCHOBHBIMH CBOICTBaMH, 3HaHUE TEOPEM, POPMYI U YMEHHE UX IPUMEHSTh, YMEHUS
JI0Ka3bIBaTh TEOPEMbI U HAXOAUTh HECTAHIAPTHBIE CLIOCOOBI PEeLICHUS 3a/1ay;

e (opMupOBaHME YMEHHs paclO3HaBaThb Ha 4YEPTEXaX, MOJENAX M B pEaJbHOM MUDE
MHOTOI'PaHHUKH U TeJla BPallleHUs, KOHCTPYUPOBATh T€OMETPUUYECKHE MOJIEIIH;

e (opMupoBaHME€  IMOHUMAHUSA  BO3MOXKHOCTM  AKCHOMAaTHYECKOTO  IHOCTPOEHMS
MaTeMaTU4YEeCKUX TEeOpHi, (OpPMHpPOBaHUE MOHUMAHHUS POJIM AKCHOMATUKU IIpH
IIPOBEACHUH PACCYKICHUIA;

e (opMupoBaHME YMEHHUS BJAJETh METOJAMH J0Ka3aTeIbCTB M aJTOPUTMOB pPELICHMS,
YMEHUS HUX HPUMEHATh, NPOBOJMUTH J0Ka3aTeNbHbIE PACCYKICHUS B XOJ€ pPELICHHUS
CTepEOMETPUYECKHX 3a/1a4 U 3a71a4 C MPAKTUYECKUM COJIEpKAHHUEM,

e (opMupoBaHHE MPEJICTABICHUS O HEOOXOAMMOCTH J0Ka3aTeNbCTB MPU O0OOCHOBAHUU
MaTeMaTUYEeCKUX YTBEP)KJICHUM W pOJIM aKCMOMATUKU B MPOBEIEHUM JETyKTHBHBIX
pacCy X IeHUH;

® Da3BUTHE M COBEPIICHCTBOBAHME WHTEIUIEKTYaJIbHBIX W TBOPUYECKHX CHOCOOHOCTEH
oOyyaronuxcs, Mo3HaBaTeIbHON aKTUBHOCTH, HCCIEI0BATEIbCKUX YMEHUH, KpUTUYHOCTH
MBILUIEHUS], UHTEpeca K H3y4eHHUIO T€OMETPUH;

e (opMupoBaHue (PYHKIMOHAIBHOW T'PaMOTHOCTH, PEJIEBAHTHONW TE€OMETPHU: YMEHUS
pacro3HaBaTh MPOSIBICHHUS] T€OMETPUYECKUX TMOHATHI, 0OBEKTOB M 3aKOHOMEPHOCTEH B



pEaIbHBIX JKU3HEHHBIX CHUTyallMsIX M IPU HM3YyYEHUH JPYTUX Y4YEOHBIX IPEIMETOB,
IIPOSIBJICHUS 3aBUCHUMOCTEH U 3aKOHOMEPHOCTEM, MOJEIMPOBAHUS PEaIbHBIX CUTYyaluH,
HCCIIEI0OBAHUS IOCTPOEHHBIX MOJIENIEN, MHTEPIPETALMU TIOJYyIEHHbBIX PE3YJIbTATOB.

OCHOBHBIMHU COJIEpKATEIbHBIMU JHHUAMHU y4yeOHoro kypca «l'eomerpus» B 11 kmacce
apisitores: «Tema BpameHus», «BeKTOpbl M KOOPAMHATHI B IPOCTPAHCTBE», «JIBUKEHUSA B
IIPOCTPAHCTBEY.

CohopmynupoBananoe Bo PI'OC COO tpeboBaHne «yMeTh OINEPHUPOBATH TMOHATHIMN,
pEJIEBaHTHBIMHU T'€OMETPUU Ha YTriyOnEHHOM ypoBHE 00ydeHus B 11 kiacce, OTHOCUTCS KO BCEM
COJIepKATeNbHBIM JIMHUSAM y4eOHOTrO Kypca, a (OopMHUpOBaHHE JIOTUYECKHX yMEHHM
pacnpezensercs He TOJIbKO 0 COJepKaTEeIbHBIM JIUHUSM, HO U 10 rojiam ooyuenus. Conepxanue
00pa3zoBaHus, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTataM ocBoeHusi denepanbHOil paboueit
IIPOrPaMMBI, pacrpeeIEHHBIM 110 ToJjaM 00y4€eHusl, CTPYKTYpPHUPOBAHO TaKUM 00pa3oM, 4TOOBI KO
BCEM OCHOBHBIM, IIPUHIUIIHAIBHBIM BOIIpocaM oOydaromuecs oOpaliaiich HEOJHOKPaTHO. DTO
MO3BOJISIET ~ OPraHM30BaTh  OBJIAJICHME TE€OMETPUUECKUMH TMOHATUAMM U HaBBIKAMU
MOCJIEIOBATENIbHO U MOCTYNATENbHO, C COONIOJIEHUEM MPHUHIIMIIA MPEEMCTBEHHOCTH, a HOBbIE
3HAHMS BKIIIOYATh B OOIIYIO CHCTEMY T€OMETPUUYECKUX IPEACTABICHUN 00yJarouXcsl, paciupsis
u yriyonsis e€, o0pa3yst IpoYHble MHOKECTBEHHBIE CBA3H.

[lepexon k M3yUEHHIO FTEOMETPHUH Ha YriIyOJIE€HHOM YpOBHE TO3BOJISIET: CO3/1aTh YCIOBUS JIS
middepeHuranun oOydeHusl, MOCTPOEHUS WHIUBUAYAIbHBIX 00pa30BaTeNbHBIX IMPOTPaMM,
obecrieunTh YriayoJE€HHOE W3ydyeHHWE TeOMETPHUH KaK COCTaBJSAIONEed ydeOHOTO TmpeameTa
«MaremaTHKa»; MOATOTOBUTh 00YYAIOIIKUXCS K MPOJOJKEHHUIO U3YUYEeHUs MaTEMAaTUKH C yI4ETOM
BeIOOpa Oynymielr mpodeccuu, oOecrednBas MPEEMCTBEHHOCTh MEXIy OOmuM |
npodecCHoHATBHBIM 00pa30BaHUEM.

Ha u3yuenune yuebHoro kypca «I'eomerpus» Ha yriyOnéHHOM ypoBHE oTBoauTcs B 11 kimacce
— 102 gaca (3 gaca B HeeINiO).

COAEP)XAHUE YYEBHOI'O IPEAMETA
Tena ppamenust

[loHATHS: UMIMHAPUYECKas TIOBEPXHOCTh, KOHHMYECKas MOBEPXHOCTh, chepuyeckas
MOBEPXHOCTh, 00pa3yrolIne MOBEpXHOCTEH. Tena BpaleHus: WIMHAP, KOHYC, YCCUYEHHBIH KOHYC,
cdepa, map. B3aumHoe pacrosioskenre chepbl U IIIOCKOCTH, KacaTeldbHas IIOCKOCTh K cdepe.
N300pakenue Tei BpaleHus Ha TNI0OCKocTH. Pa3BépTka nmnmuHapa u konyca. Cummerpust chepbl
U 1apa.

O6béM. OcHoBHBIE cBoOMcTBa 00BEMOB Ten. Teopema 00 00bEME MNPSIMOYrOJBHOTO
napajuienenunena u cieactsus u3 He€. OO0bEM MpsSMOl M HAKIOHHOW MPU3MBI, LUIUHJPA,
nupamMuabl 1 konyca. O6bEM 11apa U mapoBOro CErMeHTa.

KomOuHarmu Ten BpaleHuss 1 MHOTOTPaHHUKOB. [Ipu3ma, BiMcaHHast B IWJIMH/IP, OTIMCAHHAS
okojio mmiuHIapa. [lepeceuenne cdepsl M mapa ¢ IIOCKOCThIO. Kacanue mapa u cdepsl
IUIOCKOCThI0. [IOHSATHE MHOTOrpaHHWKA, OIMHMCAHHOTO OKOJO cdepbl, chepbl, BIUCAHHON B
MHOTOT'PaHHHUK HJTH TEJIO BPAIICHUSI.

[Tnomaas MOBEPXHOCTH HUIMHApA, KOHyca, miuomanb chepsl um e€ uacteil. [lomoOue B
npoctpanctBe. OTHomeHHe O0O0BEMOB, IUIOIMIANAEH MOBEPXHOCTEW MOAOOHBIX  (UTYD.
[IpeoOpazoBanne momobus, romoTeTus. PeleHne 3amad Ha MJIOCKOCTH C HCIOJIb30BAHHEM
CTepEOMETPUYECKUX METOJIOB.

[TocTpoenue ceueHnii MHOTOTPAaHHUKOB U Tell BpallleHHUs: CeYSHHs UIMHIpa (TapayljielbHO
U TEepPIeHANKYIIPHO OCH), CeYeHHs] KOHyca (MapauieTbHOe OCHOBAHUIO U MPOXOJIIee depes3
BEPIIMHY), CEUCHUS IIapa, METOJbl TOCTPOCHUS CEYCHUI: METOJ CIEAOB, METOJ BHYTPEHHETO
MIPOEKTHPOBAHMS, METO/I IEPEHOCA CEKYIIEeH MIOCKOCTH.

BekTOopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektopsl B mpoctpanctBe. Omnepanuu HajJ BEKTOpaMH. BeKTOpHOE yMHOXKEHHE BEKTOPOB.

CpoiicTBa BEKTOPHOTO yMHOXKeHHUs. [IpsMoyronpHas cucTeMa KOOPAMHAT B IPOCTPAHCTBE.
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Koopaunatsl Bekropa. Pa3noxkenue Bektopa no 6azucy. KoopaiuHaTHO-BEKTOPHBII METOM MpH
pEeLIEHUN T€OMETPUYECKUX 3a/1a4.
/{BHKeHNs B IPOCTPAHCTBE

JBmwxenust npoctpanctBa. Otobpakenus. Jpmwxenus u paBeHCTBO (uryp. OOmue cBoicTBa
JBH>KEHUWA. BuUIbl ABMKEHMIL: MapajulesbHbI NEPEHOC, NEHTPadbHasi CUMMETPHS, 3€pKajbHAs
CHMMETpHSL, TOBOPOT BOKpPYT npsimoii. [IpeoOpazoBanus nogoous. [psmas u chepa Diinepa.

INJIAHUPYEMBIE PE3YJIbTATBI

JIMUHOCTHBIE PE3YJIbTATHI

1) rpaxaaHckoe BOCIUTAHUE:

c(hOpPMUPOBAHHOCTh TPAXKIAHCKOW TMO3UIIUU O0YJaroMEerocsi Kak akTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUICKOTO 00I11eCTBa, MPEJACTABICHUE O MATEMATUYECKUX OCHOBAX (YHKIIMOHUPOBAHUS
pPa3IUYHBIX CTPYKTYp, SIBJICHHUH, MPOIEAYyp Tpa)KJaHCKOro oOmiecTBa (BBIOOPHI, OMPOCH H
JPYroe), yMEHHE B3ahMOJIEUCTBOBATh C COIMAJIHHBIMHU WHCTUTYTaMH B COOTBETCTBHH C HUX
GYHKIUSIMHU ¥ Ha3HAUYCHHUEM;

2) mMaTpUOTUIECKOE BOCTTUTAHUE:!

c(OpPMUPOBAHHOCTh POCCUUCKON TIpakJaHCKON HWIECHTHMYHOCTH, YBaXEHUS K MPOLIJIOMY U
HACTOSIIEMY POCCHUIMCKOW MAaTEMaTHKH, [IEHHOCTHOE OTHOIICHUE K JOCTHKEHHUSIM POCCUHUCKUX
MAaTE€MaTUKOB U POCCHUMCKONW MAaTEeMaTUYECKOW IIKOJbI, HCHOJb30BAHUE ATUX JOCTHKEHUU B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIUTAHUE!

OCO3HAHHE TYXOBHBIX IIEHHOCTEH pPOCCHIICKOro Hapona, chOpMHUPOBAHHOCTh HPABCTBEHHOIO
CO3HAHHUS, ITUYECKOTO IOBEACHHMS, CBSI3aHHOTIO C IMPAKTUYECKUM IPUMEHEHHUEM JOCTHKEHUU
HAayKl U JESATENbHOCTBIO YYEHOIO, OCO3HAHME JIMYHOIO BKJIAJa B IMOCTPOCHHUE YCTOWYHMBOIO
Oynymuiero;

4) 5cTeTUYECKOE BOCITUTAHUE:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYAsl ICTETUKY MAaTEeMaTHYECKUX 3aKOHOMEpPHOCTEM,
00BEKTOB, 3a/1a4, PEIICHUH, PacCyX ACHUN, BOCIPUUMYHBOCTH K MATEeMaTHUYECKUM acleKTam
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) duznyeckoe BoCIUTaHUE:

cOpMUPOBAHHOCTh YMEHHSI MPUMEHATh MaTeMaTU4YeCcKUEe 3HAHMsS B WHTEpecax 3J0pOBOTO U
6e30macHoro 006pa3a >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBBIO (3I0pOBOE MUTAHUE,
cOaaHCUpPOBAaHHBIM PEXKUM 3aHATHH U OTAbIXA, peryiaspHas ¢u3nyeckas aKTUBHOCTD),
(buznUecKoe COBEPIICHCTBOBAHUE MPU 3aHATUSIX CIIOPTUBHO-03/10POBUTEIBHON JAEATEIHHOCTHIO;
6) TpyZIOBOE BOCIIUTAHUE:

TOTOBHOCTh K TpPYyAYy, OCO3HAHUE IIEHHOCTH TPYyIOJIO0Us, HMHTEpeC K pa3iudHbIM cdepam
npodeccuoHaANBbHOM JEesTeNbHOCTH, CBSI3aHHBIM C MAaTEMATHKOW U €€ MPUIOKEHHUSIMH, YMEHUE
cCoBeplIaTh OCO3HaHHBIA BBIOOp Oynymiedl mnpodeccu U pearu30BbIBaTh COOCTBEHHBIE
KU3HEHHBIC IUIaHbl, TOTOBHOCTb M CIOCOOHOCTh K MAaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYacTHIO B PEIICHUU
MPaKTUYECKUX 33]1a4 MaTEMAaTUYECKOW HallpaBJIE€HHOCTH;

7) SKOJIOTUYECKOE BOCITUTAHHE:

cOpPMUPOBAHHOCTh ~ JKOJIOTMUECKOH  KyIbTypbl, TOHHMMaHHWE€ BIUSHUA  COLMAIBHO-
SKOHOMHUYECKHX IMPOLIECCOB HA COCTOSHHUE MPUPOJHOM M COLMAIBHON Cpeabl, OCO3HAHUE
rI100aTBFHOTO XapaKkTepa SKOJOTUYECKUX MPOOIIeM, OpUEHTAIIHSI Ha TPUMEHEHNE MaTeMaTHIEeCKIX
3HAHMI 71 pEIeHU 3a7a4 B 00J1aCTH OKPYKAIOIIEH cpeibl, MJIaHUPOBAHUE IOCTYNKOB U OIEHKU
MX BO3MOYHBIX MOCJIEICTBUI Il OKPYXKAIOILIEH Cpeabl;

8) IIEHHOCTH HAYYHOTO TIO3HAHMUS:

c(hOPMUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HAyKH W OOIIECTBEHHOW TPAKTUKH, TOHUMaHHE MaTeMaTH4YeCKOW Hayku Kak cdepbl



YEJIOBEYECKON ACATEIBHOCTH, TANlOB €€ pa3BUTUSA U 3HAYMMOCTH JUIS Pa3BUTHUS LUBUIIU3ALINM,
OBJIAJICHUE SA3BIKOM MATEMAaTUKH U MAaTEMAaTU4YECKOMN KYJIBTYPOU KaK CpPEICTBOM IIO3HAHUS MUDA,
TOTOBHOCTB OCYILECTBIIATH IPOEKTHYIO U MCCIIEI0BATEIBCKYIO JEATEIbHOCTh UHINBUYaIbHO U

B IpYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI
Ilo3naBaTenbHbIC yHHBeEpPcalbHbIE YueOHbIe JeliCTBUSA
ba3oBrble Jornyeckue 1eHCTBHUA:

BBISIBJISITh U XapaKTEPU30BaTh CYILECTBEHHbIE NPU3HAKU MaTEMaTHYECKUX OOBEKTOB,
MOHATHM, OTHOLIEHUN MEXAYy HOHATHSAMH, (HOPMYIUPOBATh OIPEAEICHUS] HNOHSITUH,
YCTaHABJIMBATh CYIIECTBEHHBIN NMPU3HAK KIIACCU(PHUKAIMU, OCHOBAHUA IJs1 0000IIeHUs U
CpPaBHEHHMsI, KpUTEpPUM MPOBOJAMMOIO aHalIM3a; BOCIHPUHHMATH, (OpMYyIHpOBaTH U
peoOpa30BbIBATh CY)KJIEHUS: YTBEPIUTEIbHBIE U OTPULIATENIbHbIE, €AMHUYHbIE, YACTHbIE
n oOlIMe, YCIOBHBIE, BBISBIATH MaTEeMaTHMUECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U
MIPOTUBOpPEUUs B (PaKTax, JaHHBIX, HAOTIOACHUSIX U YTBEPKIACHUSIX, IIPEAIaratb KpUTepuu
JUTSl BBISIBJICHUS] 3aKOHOMEPHOCTEN U IPOTUBOPEUH;

JieNlaTh BBIBOJIBI C HCHOJb30BAaHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W HMHIYKTHBHBIX
YMO3aKJII0YeHHUH, YMO3aKIIOUeHUH 10 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSTEIBHO J10Ka3aTEeIbCTBA MATEMATUYECKUX YTBEPKIACHUN (ITpsIMblE U
OT MPOTHUBHOTO), BHICTPAUBATh apryMEHTALMIO, IPUBOJAUTH MIPUMEPHI U KOHTPIPUMEDHI,
000CHOBBIBAaTh COOCTBEHHBIE CYX/IEHUS U BBIBOJIBI,

BBIOMpaATh crnoco0 pemieHus y4eOHOW 3amauM (CpaBHUBATh HECKOJBKO BapHaHTOB
peleHusi, BbIOUpaTh Hanbosee MOAXOASIUM C y4ETOM CAMOCTOSITENIBHO BbIIEIEHHBIX
KpUTEPHUEB).

Ba3oBble ucciienoBarebCcKHe 1eHCTBUA .

UCIOJIb30BATh BOIIPOCHI KaK UCCIIEA0BATEIbCKUI HHCTPYMEHT MO3HaHUsA, GOPMYIUPOBATh
BOIPOCHI, (PUKCUPYIOLINE POTUBOPEUHE, TPOOIEMY, YCTAaHABIUBATh UCKOMOE U JIaHHOE,
(opMUpOBaTh TMIIOTE3Y, APT'yMEHTHUPOBATh CBOIO MO3ULIUIO, MHEHHE;

IIPOBOJUTH  CaMOCTOSITEJIBHO  CIIAHUPOBAHHBIA  DKCIIEPUMEHT, MCCIEAOBAHHUE I10
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYecKoro oOBeKTa, SBJICHMs, IIpoliecca,
BBISIBJIGHUIO ~ 3aBUCHUMOCTEH  MEXJy  OObeKTaMH,  SBJICHMSAMH,  IPOLECCAMU;
CaMOCTOATENIBHO (POPMYIHPOBATh 0OOOIIEHHS M BBIBOJIBI 110 pe3yibTaTaM MPOBEAEHHOTO
HaOJIO/IEHUs, HUCCIIE0BAaHUs, OLEHMBATh JIOCTOBEPHOCTh IOJIyYEHHBIX pE3YyJbTAaTOB,
BBIBOJIOB H 000OIIICHHIA;

IIPOrHO3UPOBATh BO3MOKHOE PAa3BUTHE MPOLIECCA, @ TAKXKE BBIIIBUraTh IIPEIIIOJIOKEHUS O
€r0 Pa3BUTHH B HOBBIX YCJIOBUSIX.

PabGora ¢ undopmanmeii:

BBISABIIATE JAe(PULUTHI HHPOPMALIUK, TaHHBIX, HEOOXOJUMBIX Ul OTBETa Ha BONPOC U AJIS
peleHus 3a/1auu;

BbIOUMpaTh MH(MOpPMAIMIO M3 HCTOYHUMKOB PpA3IMYHBIX THUIIOB, aHAJIU3UPOBATh,
CHCTEMaTH3UpOBaTh M WHTEPHPETUPOBATh HH(POPMAIMIO Pa3IUYHBIX BUAOB U (HOpM
MIPE/ICTaBIICHMS;

CTPYKTYpUpOBaTh  HMH(pOpMAIMIO, TPEACTaBIATh €€ B  pasiMyHbIX  (Qopmax,
WUTIOCTPUPOBATH IPpahuuecKu;

OLICHUBATh HAAEKHOCTh MHGMOPMAIMM IO CaMOCTOSTENbHO C(HOPMYIHMPOBAHHBIM
KPUTEPHSIM.

KoMMmyHuKaTHBHBIE YHUBEpPcAIbHbIE yueOHbIE el CTBUS
Oo0menne:

BOCIIPUHUMATL U (I)OpMy.]'IHpOBaTB CYXKIACHUA B COOTBCTCTBUU C YCJIOBUAMHU U LCIIAMU
O6H.[CHI/I$I, SICHO, TOYHO, 'PaAMOTHO BbIpaKaTb CBOXO TOUYKY 3pCHUSA B YCTHBIX U ITUCbMCHHBIX



TCKCTAX, AaBaTb NOACHCHHUA IO XO4Yy PCHICHUA 3ada4yu, KOMMCHTUPOBATH HOJIy‘-IeHHBIﬁ
pe3yibTar;

B XO/i¢ OOCY)XKJCHUS 3a/1aBaTh BOIPOCH IO CYLIECTBY OOCYKAAaeMOW TeMbl, IPOOIEMBI,
pemaeMoi/’I 3ala4yy, BBICKA3bIBaThb WACHU, HALICIICHHBIC HA MOUCK PCHICHUS, COMOCTABIIATH
CBOM CY)KJICHUS C CY)KICHUSIMHU JAPYTUX YYaCTHUKOB JIMajiora, 0OHapyXuBaTh pa3ivyuue u
CXOJCTBO TMO3MIUI, B KOPPEKTHOHW (opMe (opMynupoBaTh pa3HOIJIACHS, CBOH
BO3paKCHMUSI,

NpCACTAaBIATE PE3YJIbTAaThl PCIICHUA 3ada4du, SKCIICPUMCHTA, HMCCICOAOBAHUSA, IPOCKTA,
CaMOCTOSITEIEHO BBIOMpPATh (OpMAaT BBICTYIUIGHHS C YYETOM 3ajqad TMpE3eHTAlUd |
0COOEHHOCTEH ayJUTOPHH.

PeryasitTuBHble yHHBepcaJibHbIe y4eOHbIe AelicTBUSA

Camoopranu3anus:

COCTaBJATh IIJIaH, QJTOPUTM pELIEHUs 3aJayd, BbIOMpaTh CHOCOO peleHus ¢ Yy4€ToM
HUMEIOLIUXCA PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBaThb M KOPPEKTHPOBATH
BAapUaHTHI PELIEHUH ¢ y4ETOM HOBOM MHpOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIH HHTEJIEKT:

BJIaIETh HaBbIKaMU MO3HABATEJIbHOM pedIeKCuu Kak OCO3HAHUS COBEPLIAEMbIX JIEHCTBUI
U MBICIUTENBHBIX IPOILIECCOB, UX PE3YyIbTATOB, BJIAJETh CIIOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJISl IIpoIecca U pe3yibTaTa pelleHrs MaTeMaTHUeCKO 3ajauu;

MpeBUJIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh NpPU PEIICHUU 3a7aud, BHOCHUTH
KOPPEKTHUBBI B JESITEILHOCTh HAa OCHOBE HOBBIX OOCTOSTENbCTB, JAHHBIX, HAWJIECHHBIX
OLIMOOK, BBISIBIEHHBIX TPYTHOCTEH;

OLICHUBaTb COOTBETCTBHE pe3yibTaTa LEJIW U YCIOBUAM, OOBICHATh HPUUYUHBI
JOCTH>KEHUS WIIM HEIOCTUIKEHUS PE3YyNIbTaTOB JEATEIbHOCTH, HAXOIUTh OIINOKY, 1aBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas AeATECJIbHOCTD:

MOHUMATh U HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M MHINBUAYAJIHHOU paObOTHI TPH
peleHny y4eOHBIX 3a/lad, MPUHAMATh IIeJh COBMECTHOH IEsATeNbHOCTH, IUIAHHPOBAThH
OpraHu3allii0 COBMECTHOUW palbOThl, pacmupenesiaTh BUABI padOT, JOrOBapHBATHCS,
00CyX1aTh TMPOIIECC U PE3YNIbTAT padbOThI, 0000IATh MHEHHS HECKOJIBKUX JIFOJICH;
y4acTBOBAaTh B T'PYIIOBBIX (popMax paboThl (0OCYX)AeHHUS, OOMEH MHEHUM, «MO3TOBBIE
IITYPMBI» ¥ HHBIC), BBIIOJIHATH CBOIO YaCTh PaOOTHl U KOOPIMHHPOBATH CBOU JCHCTBUS C
JIPYrUMH YICHAMH KOMAaH/Ibl, OI[CHUBATh KAYECTBO CBOErO BKJIA/Ia B OOLIHIA MPOIYKT MO
KPUTEPHSIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMH B3aMOICHCTBUSI.

INPEAMETHBIE PE3YJIBTATbBI
K xonny 11 kinacca o0yyarommiicsi HAy4YnTCH:

CBOOOJHO ONEPUPOBATH MOHATHUSMH, CBS3aHHBIMH C LWIMHAPUYECKOH, KOHHUYECKON M
cepryeckoil MOBEpXHOCTIMHU, OOBSICHATH CIIOCOOBI TTOTyYEeHUS;

ONIEpUPOBATh MOHATHUSAMH, CBA3aHHBIMU C TEJIaMH BpAIICHHS: LMJIMHIPOM, KOHYCOM,
cdepoil u mapom;

pacrio3HaBaTh Tella BpalleHHus (LWIMHIP, KOHYC, cdepa U map) U OOBACHATH CIIOCOOBI
MIOJTy4dEHHUs TeJl BPALCHUS;

KJ1accU(UIMPOBATh B3aUMHOE PAcIoIOKEHHE Cephl U MIIOCKOCTH;

BBIUUCIIATH BEJIMUMHBI SJIEMEHTOB MHOTOI'PAaHHHUKOB U TEJI BpallleHus, 00BbEMBI U MJIOLIa U
MOBEPXHOCTEN MHOTOTPAHHUKOB U TEJ BPAIlEHUS, TEOMETPUUYECKHUX TeJl C IPUMEHEHUEM
hopmya;

cBOOOJIHO ONEpPHPOBATh MOHATUSAMH, CBS3aHHBIMHU C KOMOMHALMSAMH TeJ BpAIlEHUS U
MHOTOI'PaHHUKOB: MHOTOTPAHHHUK, BIUCAHHBIM B cepy W ONMHUCAHHBIN OKOJIO Cdepsl,
cdepa, BMcaHHAsi B MHOTOI'PAaHHUK WUJIH TEJIO BPAILEHUS;



BBIUMCIIATH COOTHOIICHHUS MEX]y IUIOMAAIMU MOBEPXHOCTEH M 00bEMaMU MOJOOHBIX
TEI;
n300paxaTh W3y4aeMble (UTYPHI, BBIMOJHSITH (BBIHOCHBIE) IUIOCKHE YEPTEXKHU U3
PUCYHKOB MPOCTBIX 00BEMHBIX (pUTYp: BUA CBEpXY, COOKY, CHH3Y, CTPOUTH CEYECHUS TeI
BpallEeHUS;
W3BIIEKaTh, HHTEPIIPETUPOBATH M MPEOOPa30BBIBATH HHPOPMALIUIO O TPOCTPAHCTBEHHBIX
reOMETPUIECKUX (hUTYpax, MPEACTaBICHHYIO Ha YePTEKaxX U pUCYHKAX;
cBOOOJTHO OTIEPHPOBATH TIOHSATHEM BEKTOP B IPOCTPAHCTBE;
BBITIOJTHSATH OTIEPAILIMU HAJl BEKTOPAMU;
3a/1aBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKapTOBOM CHCTEME KOOP/MHAT;
pemaTh TEeOMETPUYECKHE 3a/Jladyd Ha BBIYHUCIEHHUE YIJIOB MEXIY TMPSAMBIMH U
IJIOCKOCTSIMU, BBIYHMCIICHHE PACCTOSHUM OT TOYKM 1O IUIOCKOCTH, B II€JIOM, Ha
MIPUMEHEHHE BEKTOPHO-KOOPMHATHOTO METO/Ia NP PELICHHH;
CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBSI3aHHBIMH C IBH)KEHHUEM B IMPOCTPAHCTBE, 3HATH
CBOMCTBA JIBUKCHUM;
BBITIOJTHATh HM300pa)K€HWsT MHOTOTPAHHUKOB M TEJ BpalleHUs TpHU TapalieIbHOM
MepeHoce, LEHTPATLHON CUMMETPUH, 3epKaIbHOM CHUMMETpPUH, TPU TOBOPOTE BOKPYT
MpsIMOi, TpeoOpazoBaHus OI00MS;
CTPOUTH CEUEHHUsI MHOTOTPAaHHUKOB U TEJI BPAIleHUs: CEUEHUS WINHIpa (TapaielbHO
U MEPHEeHIMKYISIPHO OCH), CEYeHHs KOHYca (TMapasuielbHble OCHOBAHUIO U MPOXOIAIINE
yepe3 BepUINHY), CEYeHHs 11apa;
HCII0JIb30BATh METO/IbI TIOCTPOCHUS CEYEHHI: METO CIIEI0B, METOJ]
BHYTPEHHETO MPOEKTUPOBAHHUS, METO]I TIEPEHOCA CEKYILEH TIOCKOCTH;
JOKa3bIBaTh F€OMETPUUECKHUE YTBEPIKACHUS;
MPUMEHSITh TeoMeTpudeckue (akThl [JIsi pelIeHUs CTePeoOMETPUUYECKUX 3ajad,
MIPEIOaraloMX HECKOJIbKO LIAroB PEHICHUs, €CIH YCIOBUS NMPUMEHEHHs 3aJlaHbl B
SIBHOW M HESIBHOU opme;
pemath 3a7adyd Ha J0Ka3aTelbCTBO MaTEeMaTHMYECKUX OTHOUICHHM M HaxoXIACHUE
reOMETPUYECKUX BEJINYMH;
MPUMEHSTH IPOrPAMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IpU
PELICHUH CTEPEOMETPUYECKUX 3a/1aY;
MIPUMEHSTH NOJyYeHHbIC 3HAHUSI HA TPAKTHKE: CPABHUBATh, aHAJIM3UPOBATh U OLIEHUBATh
pealibHbIE CUTYalluu, IPUMEHITh U3yUYEHHBIE TIOHATHUS, TEOPEMBI, CBOICTBA B Mpoliecce
MOUCKA pELICHUS MaTeMaTU4yecKd CGHOPMYIUPOBAHHON NPOOIEMBbl, MOAECIUPOBATH
pealibHbIE CHUTYallMM Ha S3bIKE T€OMETPUHU, HCCIEAOBATh IMOCTPOCHHBIE MOJEIH C
WCIOJIb30BAHUEM T'E€OMETPHUECKUX TOHSTHM U TEopeM, ammapara aireOphl, peliarb
MIPaKTUYECKUE 3a/1a4H, CBSI3aHHBIC C HAX0XK/IEHUEM T€OMETPUIECKIX BEJIHYUH;
MMETh MPEJICTaBICHHs 00 OCHOBHBIX dTanaxX pa3BUTHS EOMETPUH KaK COCTaBHOW 4acTu
¢dbyHIaMeHTa pa3BUTHS TEXHOI



TEMATHYECKOE IINTAHUPOBAHHUE

Ne HasBanmue pasgena Koua-Bo | Kourtp OcHoBHOE coepxaHue OcHOBHBIEC BH/BI 1eATEIbHOCTH YYAIMXCH
n/n (TeMBbI) 4yacoB | pabdoTsl
1 | AnanuTnueckas 15 1 [ToBTOpEHNE: KOOPAMHATHI BEKTOpAa HA | AKTYaJIM3UpOBaTh (DaKThl U METOIBI
reoOMeTpHs IUIOCKOCTH U B IPOCTPAHCTBE, CKAISIPHOE| IIIAaHUMETPUH, PEIEBAHTHBIE TEME, IPOBOIUTh
IIPOU3BEIEHNE BEKTOPOB, BBIUMCIICHUE AQHAJIOTHH.
yria MeXJy BEKTOpamH B pocTpaHcTBe. | CBOANUTH AEWCTBUS C BEKTOPAMHU K aHAJIOTHYHBIM
YpaBHeHHE NpsIMOi, TPOXOAAIIEN Yepe3 | ACUCTBHUAM C UX KOOPAUHATAMM.
JIB€ TOUKH. BcrioMHUTH onpenienenye CKaasipHOro
YpaBHEHHE MIIOCKOCTH, HOpMaJb, YMHO>KEHUS U €r0 CBOMCTBA. BhIancisaTh ¢
ypaBHEHHUE TUIOCKOCTH B OTPE3Kax. MOMOUIBIO CKAJISIPHOTO YMHOYKEHHUS JITTMHBI
BexTopHoe npoussenenue. JInneiinsie BEKTOPOB, YIJIbl MEX/ly HUMHU, YCTaHABJIUBATh
HEpaBEHCTBA, JTUHEIHOe MEePIEeHIUKYISIPHOCTh BEKTOPOB.
IIPOrPaMMHUPOBAHHUE. BeIBoUTh ypaBHEHHE TNIOCKOCTH U GOPMYITY
AHanuTHYECKUE METOBI pacuéTa yrila | pacCTOSHHUA OT TOYKH JO MJIOCKOCTH.
MEXy NPSMBIMH H IIJIOCKOCTSIMU B Pemars 3ana4un, codyerass KOOpJAMHATHBIN U
MHOTrorpaHHukax. @opmyna pacCTOSAHHs | BEKTOPHBIA METOIBI.
OT TOYKH JI0 IJIOCKOCTH B KOOpAMHATaxX. | [IpoBOIUTH JIOTHYECKH KOPPEKTHBIE
HaxoxzaeHne pacCTOSHUM OT TOYKU 0 | JOKAa3aTeJIbHbBIE PACCYKACHUS IIPU PELICHUU
IUIOCKOCTH B KyO€ U IPaBUIbHOM reOMETPUYECKUX 3a/1a4 Ha IPUMEHEHUE
UPAMHUJIE BEKTOPHO-KOOPJMHATHOTO METOJA.
AHanu3upoBaTh U MOJEINPOBATH HA SI3BIKE
rE€OMETPHUH PEANIbHBIE CUTYalluH, CBSI3aHHBIE
BEKTOpPaMH U KOOPJUHATAMHU.
HccnenoBaTh NOCTPOEHHBIE MOJIENH, B TOM YHUCIIE
U C UCHOJIb30BAHUEM aIlnapaTa ajareopsl.
HcnoJip30BaTh KOMIBIOTEPHBIE IIPOTPAMMBI.
3HAKOMMTHCS C UCTOPUEN pa3BUTHs MaTEMATHKU
IO0P/IOP https://resh.edu.ru/subject/51/
2 | IloBTOpenue, 06001IeHNE 15 1 CeueHMsi MHOTOTPAaHHUKOB: cTaHAapTHbIE | CTPOUTH CEUEHUH.

U CUCTEMAaTHU3AIIN
3HAHUH

MHOT'OT'paHHUKH, METO CIICAOB,

Pemiate CTCPCOMCTPHUICCKUC 3a1a4YU Ha
JA0Ka3aTCJIbCTBO MAaTCMAaTUYCCKUX OTHOIJ_IeHI/II‘/’I,



https://resh.edu.ru/subject/51/

CTaH/IapPTHbIE IUIOCKOCTH, IEPECEUEHUSI
IPSIMBIX U IJIOCKOCTEM.

[TapannenbHble npsiMble U IIOCKOCTH:
[apajulesIbHbIC CEYCHUs], paCUET
OTHOLIEHUH, YIJIbl MEXTY
CKPEILMBAIOIIUMHUCS MIPSIMBIMU.
[lepneniukynspHsie MpsIMbIE U
IUIOCKOCTH: CTaHAPTHBIE Maphbl
NEePIEeHIUKYISPHBIX JIOCKOCTEN U
HPSIMBIX, CHMMETPUH MHOTOTPAHHHUKOB,
TeopeMa O TPEX MEPIEHIUKYIIAPaXx,
BBIUMCIICHUS JUTUH B MHOTOTpaHHHUKAX.
[ToBTOpEHue: momaau
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIJIs
TJT0TIaIeH, COOOpaskeHMS TI0100MsI.
[1momaay ceyeHnii MHOTOrPaHHUKOB:
IUIONIAIA TOBEPXHOCTEH, pa3pe3aHus Ha
YaCTH, COOOPAKEHHUSI 1101001t

HaXO0XKICHUC I‘eOMeTpI/I‘-IeCKI/IX BCIIMUYNH (I[J'II/IH,
VIJI0B, IJIomaaen, 00bEMOB).

I/ICHOJ'IB3OB3,TI> HpI/I peHIeHI/II/I CTepeOMeTpI/ILIeCKI/IX
3a1a4 HJIaHI/IMeTpI/I‘IGCKI/Ie q)aKTI)I U MCTO/BI.
IIpoBOAMTB JIOTHUECKH KOPPEKTHBIE
JI0Ka3aTesIbHbBIC PACCYXKACHUS TPU PEIICHUN
CTEPEOMETPUUYCCKHX 3a/1ad.

CpaBHUBAThH U aHAJIM3UPOBATH PEAJIbHBIE
CI/ITyaHI/II/I U BBIIBJISITH BO3SMOXHOCTE €€
MOI[GJ'IPIpOBaHI/IfI Ha SA3BIKC FeOMeTpI/II/I.
MoenmupoBaTh peaqbHyI0 CUTYAIHIO Ha SI3bIKEe
FCOMETPUH M UCCIIEIOBATH MOCTPOCHHBIC MOIECIIH,
B TOM YHCJIE€ U C UCTIOJIb30BAHUEM alllapaTa
anreOpsl.

Hcronp30BaTh KOMIBIOTEPHBIE TPOTPAMMBI IIPH
peIIeHNH 3a1a4

9O0P/IOP https://ege.sdamgia.ru/

3

O6bEM MHOTOTpaHHUKA

17

006bEM Tema. OOBEM IPAMOYTOJIBHOTO
napasuienenunena. 3agadn 06 y1BOeHUU
Ky0Oa, 0 KBaJpaTrype Ky0a; 0 TPUCEKIIUU
yria.

CrepeoMeTpHuueckue 3aJ1auu, CBSI3aHHbIC
¢ 00BEMOM MPSAMOYTOJIBHOTO
napasuieNenunea.

[Ipuknanueie 3ana4n, CBsI3aHHBIE C
BBIYHCIICHHEM 00bEMa MPSIMOYTOJILHOTO
napasuieNenunena.

O0BEM npsMOi PU3MBIL.
CrepeomeTpHuecKHe 3a/1auu, CBSI3aHHbIE
C BBIUMCIICHHEM 00BEMOB MPSAMOI
npusmbl. [Ipukiagaeie 3aqaun,
CBsI3aHHBIE C 00BEMOM MPSIMOU MPU3MBIL.

CB00OIHO OTIIEepUpPOBATh MOHATUAMU: 00BEM Tea,
00BEM IPSMOYTOJILHOTO Hapaslieenue/a.
®opmynHpOBaTH OCHOBHBIE CBONCTBA 0OBEMOB.
Jloka3biBaTh TEOpeMy 00 00BEME
MPSIMOYTOJIBHOTO NapajuieienuIea, CleACTBH
u3 Heé.

Pa3pesarps MHOTOTpaHHUKH, TEPEKIIAAbIBATh
YacTu.

Pemats crepeoMerprueckue 3a/1auu, CBI3aHHbIE C
BBIYHCIICHUEM 00bEMa MPSIMOYTOJIBHOTO
napasuieNienune1a, IpusMbl.

CpaBHUBATH U aHAIM3UPOBATH YTBEPKACHUS C
[EJTbIO BBISIBIICHUS JIOTHYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHHM.
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Brrancienne 00bEMOB TeI € TOMOIIBIO
onpenenénHoro uarerpaita. O0bpEm
HAKJIOHHOM MPU3MBI, TUPAMHUJIBI.
®opmyna 00bEMa nUpaMuUIbL.
OTtHO1IeHNEe 00BEMOB MUPAMUJ C OOIIUM
YIJIOM.

CrepeoMeTpHrueckue 3a/1auu, CBI3aHHbIC
¢ 00bEMamMK HAKIIOHHOW MTPU3MBI,
TUPAMH/IBI.

[Ipuknagueie 3agaun mo TeMe «OO0bEMBI
Tel», CBA3aHHEIEC ¢ 00HEMOM HAKIIOHHOM
TIPU3MBI, TTHPAMHJIBIL.

[Ipumenenne 06bEMOB. Briuncienue
PaccTOSHUS JI0 TII0CKOCTH

AHanu3upoBaTh U MOJCIIMPOBATH HA S3BIKE
T€OMETPUH PEATIbHBIE CUTYallMH, CBSI3aHHBIE C
00BEMOM MPSIMOYTOJILHOTO MapasuielenuIea,
MPU3MBI, TUPAMHU/IBI.

UccnenoBaTth MOCTPOEHHBIE MOJAEIIH, B TOM YUCIIE
U C UCIIOJIb30BAaHUEM alIllapara ajireOpsbl.
BBIBOIMTE OCHOBHYIO HHTETPATIBHYIO (OPMYITY
JUTSL BEIYMCIIEHUS OOBLEMOB TEJI.

Jloka3biBaTh TeOpeMy 00 00BEME HaKIIOHHOM
MPU3MBbI Ha IPUMEPE TPEYTrOJIbHOU MPU3MBI U JUIS
IIPOU3BOJILHOM MPU3MBI.

Jloka3eiBaTh TeOpeMy: 00 00bEME MUPaAMHU/IBI,
(bopMyITHpPOBaTh CIENCTBHS U3 HEe: 00bEM
yceu€HHOM nmupaMuibl. BeiBoauts popmyny mist
BBIYUCIICHUS 00BEMOB YCEUEHHON THPaAMUIBI

9O0P/IOP https://ege.sdamgia.ru/

4

Tena BpameHus

24

[{unuHapuyeckass HOBEPXHOCTb,
00pa3yromue MUIHHIPUICCKON
noBepxHoctu. Humauap. [psamoit
KpyroBoi nuinuuap. [lnomans
MOBEPXHOCTU LUIUHIPA.

Konunyeckasi noBepXxHOCTh, 00pa3yromiue
KOHUYECKOU nmoBepxHoctu. Konyc.
CeueHune KOHYyca IIOCKOCTBIO,
napajuieIbHOM MIOCKOCTH OCHOBAHUS.
Yceuéunslii konyc. M3obpaxenue
KOHYCOB U YC€YEHHBIX KOHYCOB.
[Tmomaaps 60KOBOM MOBEPXHOCTH H
MOJIHOM TOBEPXHOCTU KOHYCA.
CrepeoMeTpuueckue 3a/1a4 Ha
JI0Ka3aTelIbCTBO U BHIYMCIICHHE,
MOCTPOCHUEM CEUEHUN HUIUHAPA,
KOHYyca.

CB00OIHO OTIEPUPOBATH MOHATHSIMHU:
HUJIUHAPUYECKAs: TOBEPXHOCTD, LIWIIMH]IP.
N3yyaTh criocoObl MUJIMHIPUIECKOI
MIOBEPXHOCTH, HUIMHAPA.

N300paxaTh UMIUHAP U €T0 CEYCHUS
IIJIOCKOCTBIO.

CB00OIHO OMIEpUPOBATH MOHATUSAMU: KOHUYECKAs
IIOBEPXHOCTh, KOHYC, YCEUEHHBIN KOHYC. M3yyaTh
CIoCOOBI MOMyYEHUS] KOHMYECKOH TTOBEPXHOCTH,
KOHYca.

N300paxkaTh KOHYC M €0 CEYECHHS IJIOCKOCTHIO,
MIPOXOAIIEH uepe3 0Ch, U MIIOCKOCTHIO,
MEPIICHIMKYISIPHOM K OCH.

BreiBoauTth hopMyIibl 17151 BEIUKMCICHUS] OOKOBOM U
MIOJIHOM NTOBEPXHOCTEN TeJl BpallleHus. Pemars
CTEPEOMETPUUECKUE 3a1a4H, CBSI3aHHBIE C TEIAMHU
BpaIlleHUs, HAX0XKICHUEM TUIOIaau OOKOBOM 1
IIOJIHOW ITOBEPXHOCTHU, NOCTPOECHUEM CEYEHUM.
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HpI/IKJIaI[HLIC 3aJa4yu, CBA3aHHBIC C
LUJIAHIPOM.

Cdepa u map.

[Tepeceuenue cdepsl u mapa ¢
iockocTrio. Kacanue mapa u cepsl
IUTOCKOCTBIO. By 1 n300paxenwue mapa.
VYpasuenue cdepsl. [Tnomans chepst u
€€ yacTei.

Cummetpus cdepsl 1 mapa.
CrepeoMeTpuiecKue 3a/1au Ha
JIOKA3aTeIbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO Cepoil U Mapom,
MMOCTPOCHUEM MX CEUEHHUH IIOCKOCTHIO.
[TpuknagHeie 3a1a4u, CBA3aHHBIE CO
ctepoit u mapom.

[ToBTOpEHME: OKPYNKHOCTH Ha IIOCKOCTH,
BBIUHCIICHUS B OKPYKHOCTH,
CTaHJapTHBIC TTOA00HS.

Paznuuynble kOMOMHALIMY TeJl BpallleHUs
¥ MHOTOTPaHHUKOB.

3anauu 1o teme «Tena U MOBEpXHOCTH
BpalllCHUsD

Hcnosip30Bath IpH pellIEeHNN 3aa4
IUTAHUMETPUYECKUE (PaKThl K METOIBI.
CpaBHUBATbH U aHAJIN3UPOBATH YTBEPKIACHHUS C
LIEJIbIO BBISIBIICHUS JIOTHUECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PacCyXJIeHUI. AHAIN3UPOBATH U
MOJIEJIUPOBATH Ha SI3bIKE T€OMETPUH peallbHbIE
CUTYalluH, CBSI3aHHBIE C KOHYCOM M LIMJIMHIPOM.
HccnenoBaTh NOCTPOEHHBIE MOJIENH, B TOM YHUCIIE
U C UCIIOJIb30BaHUEM allrapara anreopsl
AKTyanu3upoBath (HaKThl 1 METO/IbI
IJIAaHUMETPUH, PEJIEBAHTHBIE TEME, IPOBOIUTh
AQHAJIOTHH.

CB00OOIHO oTnepHpOBaTh MOHATUAMU: chepa U
niap, HeHTp, paauyc, 1uameTp chepsl 1 mapa.
HccnenoBaTh B3aMMHOE pacnojioxkeHue cepsl u
MJI0CKOCTH.

DopMynUpOBATH ONPEICTICHUE KacaTeIbHON
MIJIOCKOCTH K cdepe.

Jloka3pIBaTh TEOPEMBI O CBOMCTBE U MPU3HAKE
KacaTeJIbHOU MIOCKOCTH.

BreiBoauth hopmyiy assi BEIUMCICHHUS IIOIAAN
chepsl uepes paauyc chepsl.

Pematb crepeoMeTprueckre 3a1aun, CBI3aHHbIE
co cepoii 1 mapom, HaX0KACHUEM TUIOIIA U
cdepsl U e€ yacTeil, NOCTPOCHUEM ceueHUi chepbl
U 11apa. AHaJIU3UPOBATh U MOJECTUPOBATH HA
A3bIKE TEOMETPHH PEabHbIC CUTYAIIUH,
CBSI3aHHBIE C IAPOM U cepoil.

Pemats npocteie 3a1a4u, B KOTOPBIX (PUTYPUPYIOT
KOMOWHAIMU TeJI BPALIEHNUsI U MHOTOTPAHHUKOB.
Hcnosip30BaTh NpH PELLIEHNN 3a/ja4, CBA3aHHBIX
co ctepoil u mapom, nIaHUMeTpudecKue GaxKThl 1
METO/IBI.

Pematp crepeoMeTprueckne 3a1aui, CBI3aHHbIE C
TE€JIaMM BpPaLIEHMs], IOCTPOCHUEM CEYEHUM TeI
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BpalicHus, C KOM6I/IHaI_[I/I$IMI/I TCJI BpallICHUA U
MHOT'OT'paHHUKOB.

IIpoBOAMTB JIOTHUECKH KOPPEKTHBIE
JI0Ka3aTeNbHbIE PACCYXKACHUS MIPU PELICHUU
reoOMETPHUICCKUX 3a7a4, CBA3aHHBIX C
NEPIEHIUKYIIIPHOCTHIO TUIOCKOCTEH.
AHaJ'II/ISI/II)OBaTI) 1 MOJCIIMPOBATh HA A3BIKE
TCOMETPUUN PCAJIBLHBIC CUTYyalluN, CBA3aHHBIC C
MHOTI'OrpaHHUKaMu.

HccnenoBaTh NOCTPOEHHBIE MOJEIH, B TOM YUCIIE
U C HCHOJb30BAHUEM alapaTa ajareopsl

90P/HOP https://ege.sdamgia.ru/
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[Inomanu moBepxHOCTH
1 00BEMBI KPYTJIBIX TEJ

O6bem unuHApa. Teopema 06 00bEME
MPSMOTO IAJTUHJIPA.

[Tnomamy OOKOBOM M IOJIHOM
MOBEPXHOCTHU ITUITUHIPA.

Brruncienyue 006EMOB TEN ¢ TOMOIIBIO
onpenenéuHoro uaTerpaiga. Oopém
KOHYyca.

[Tnomamy OOKOBOM U IIOJIHOM
MOBEPXHOCTH KOHYCA.
CrepeoMeTprUYECKUE 3a/1a4H, CBA3aHHBIC
C BBIYHMCIICHHEM 00BhEMOB ITUIIMHIPA,
KOHYCa.

[Tpuknagaeie 3agaun 1Mo TeMe «OOBEMBI
Y TUIOMIAN TIOBEPXHOCTEH TEI.

O0BEM 11apa U MIAPOBOTO CEKTOPA.
Teopema 06 00bEme mrapa. [Tnomans
cepsl.

CrepeoMeTpHrueckue 3a/1auu, CBSI3aHHbIC
C BbIUKCJIEHHEM 00BEMOB 11apa,

I1apoBOIro CErMeHTa, MIapoBOro CEKTopa.

CB00OOIHO OTnIEepHpOBaTh MOHATUAMU: 00BEM Tea,
TJIOMIA b TIOBEPXHOCTH.

dopMyIIUpOBaTh OCHOBHBIE CBOMCTBA 00BEMOB.
Jloka3wiBaTh TEOpEeMBI: 00 00bEME HIIUHIPA; 00
00bEéMe KoHyca. BeIBOIUTE hOpMyITbI JTst
BBIYUCIICHUS 00BEMA yCEeUEHHOTO KOHYCa.
HccnenoBaTh NOCTPOEHHBIE MOJIENH, B TOM YUCIIE
U C UCIIOJIb30BaHUEM alllapara ajireopsl.

3HaTh BO3MOXHOCTHU PEUICHHS 3a/1a4 Ha
MOCTPOEHUE LIUPKYJIEM U JIMHEHKOU, O
KJIACCHUECKUX Hepa3pelInMbIX 3aa4ax.
CB00OIHO OTIEPUPOBATH MOHATHSAMHU: ILIAPOBOM
CErMEHT, IIIapOBOM CJIOH, IIAPOBOI CEKTOP,
OCHOBAHHE U BBICOTAa CErMEHTA, OCHOBAHUE U
BBICOTA IIIAPOBOTO CIOS.

BreiBoauth popmMyIibl 17151 HAX0KIeHUSI 00BEMOB
[IAPOBOTO CETMEHTA, IIAPOBOTO CEKTOPA,
wiomaau chepsl.

Jloka3biBaTh TEOpEMY 00 00BEMeE MIapa.

Pemath crepeoMeTprueckue 3a1auu, CBSI3aHHbIE C
00BEMOM I1apa, MIAPOBOTO CETMEHTA, IIIAPOBOTO
CEKTOPpAa, TUIOMIA/IBI0 C(HEephl.
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[Mpuknanaeie 3axa4un mo Teme «OOBEMBI
TEJ», CBSI3aHHBIE ¢ 00BEMOM MIapa u
TUTOMIA/IBIO cephl.

COOTHOIICHUS MEXTY TUTOIIAASIMU
MIOBEPXHOCTEH U 00bEMaMHU 110 100HBIX
TeJ.

[Tomo6HbIe TeNna B MpOCTPAHCTRBE.
N3menenue 06bE€Ma npu nogo0uu.
CrepeoMeTpriecKue 3a/1a4M, CBI3aHHBIC
C BBIYHCIICHHEM 00BEMOB TEIl U
IJIOMIAJEH TOBEPXHOCTEN

CpaBHHMBATH U aHAJIU3UPOBATH YTBEPKIACHUS C
IEJTbIO BBISIBIICHUS JIOTHYECKUA KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKICHUMN.

AHanu3upoBaTh U MOJCIMPOBATH HA S3BIKE
T€OMETPUU PEATHHBIE CUTYAIINH, CB3aHHBIC C
00BEMOM I1apa, MapOBOTO CETMEHTA, IIAPOBOTO
CerMeHTa, TUIONIAAbI0 CHEpPHI.

CB00601HO OTIEPUPOBATH MOHATUEM: TOJI0OHBIE
TeJa B MMPOCTPAHCTBE.

Boeruuciste 00bEMBI TEJ ¢ TOMOIIBIO
OIpEeAEIEHHOIO UHTETpaJIa.

Pemate crepeomeTpruueckne 3a1aun, CBSI3aHHBIE C
COOTHOIIEHUSIMHA MEXKTY TUTOIIAISTMHI
MMOBEPXHOCTEH 1 00bEMaMU TIOIOOHBIX TEJL.
[TpoBOANTH TOTUYECKH KOPPEKTHBIE
JIOKa3aTeNbHbIE PACCYXKACHUS MIPU PEUICHUN
F€OMETPUYECKUX 3a/a4, CBA3aHHBIX C
BBIYHCIICHUEM 00BEMOB TeJl C IIOMOIIBIO
OTPEeeIEHHOTO UHTErpajia, HaX0XKICHUEM
COOTHOILIEHUS MEX]Ty TUIOIIAASIMU MOBEPXHOCTEN
1 00bEMaMU OJ0OHBIX TEIL.

AHanM3UpOBATh U MOJICIUPOBATH Ha SI3bIKE
reOMEeTPHUH pealibHbIe CUTYaIluH, CBSI3aHHBIE C
00bEMaMu ¥ MOBEPXHOCTSIMU TeJ, Ha
JI0KA3aTeNbCTBO U HA HaXOXKJCHHE
TreOMETPUYECKUX BEJIMYUH

90P/HOP https://ege.sdamgia.ru/
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JBH>KEHUS

JIBM>KeHUsI MpOCTPaHCTBRA.
Oto0pakenus. J[Br>keHus: U paBEHCTBO
¢duryp. O61mue cBOCTBa IBUKEHHIA.
Buael n1BMKeHMI: ITapauiebHbIN
NEPEHOC, LIEHTpaJIbHasi CUMMETPHS,
3epKaibHasi CHMMETPHSI, TOBOPOT BOKPYT

[IpuMeHsTH TpaBuUiIa BHINOJIHEHUS JEUCTBUM
CJIOKEHUS U BBIYMTAHUS BEKTOPOB, YMHOXKEHUS
BEKTOPA HA YUCJIO PU PELICHUH 3a/1a4.
Haxoauth koopAnHATHI BEKTOpa B TaHHOM Oa3uce
Y CTPOUTDH BEKTOP IO €r0 KOOPAUHATAM.
BcnioMHHTS onpeniesieHre CKISIpHOTO
YMHOKEHUS U €r0 CBOMCTBA. BHIYMCIATH ©
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npsmoii. [TpeoOpazoBanus mogoous.
[Ipsivast u cdepa Diinepa.
['eomeTpuueckue 3ajauy Ha IPUMEHEHHE
JABUXKCHUSA

MOMOIIBIO CKAISIPHOTO YMHOKEHHUS JTTUHBI
BEKTOPOB, YIJIbI MEX/1Yy HUMH, YCTAaHABIINBATh
NEePIEHANKYISPHOCTh BEKTOPOB.
AHaTM3MPOBATH M MOJICIMPOBATH HA SI3BIKE
reOMETPHUH PeabHbIE CUTYAIHH, CBA3aHHBIC C
($U3NIECKUMHU BEKTOPHBIMH BEITMINHAMH
Hcrionp30BaTh MpH pelIeHUH 3a/1a4, CBI3aHHBIX C
BEKTOPaMH B ITPOCTPAHCTBE, INITAHUMETPUIECCKHE
(hakThl 1 METOJIBI.

CB00OIHO ONIEpUPOBATh MOHATHSIMMU:
0TOOpakeHUe MPOCTPAHCTBA Ha ce0s, IBIKEHIE
MPOCTPAHCTBA; IICHTPAIbHAsI, OCeBast U
3epKallbHasi CHMMETPHH, MTapaJuIeIbHBIA MTEPEeHOC;
paBeHCTBO U Mojooue duryp.

Jloka3pIBaTh YTBEPXKICHHS O TOM, YTO
LEHTpajbHasl, 0CeBasi U 3€pKaIbHAas CHMMETPHH,
napajuIeIbHBIN IEPEHOC SBISIOTCS ABHKEHUSIMU.
BrimonasaTs ipeoOpa3oBaHus MoA00us.
OnepupoBaTh NOHATUSAMU: TIpsAMas U cdepa
Ditnepa.

Pematb reomerpuueckue 3a1a4uu C
MCII0JIb30BaHUEM JIBIKEHUH.

Hcnonib30Bath MpH pellieHnu 3aa4 ABUKCHUS
MIPOCTPAHCTBA U UX CBOICTBA.

IOP/IOP https://resh.edu.ru/subject/51/
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[ToBTOpEeHUE, 0000IICHNE
M CUCTEMAaTHU3aLNs
3HaHUHU

17

O06oOmmatroriee MOBTOPEHUE MIOHATHH U
MeTOJI0B Kypca reomeTpuu 10-11
KJIACCOB, CUCTEMATH3aIMs 3HAHUH.
Hcropus pa3BuTus CTepeoMeTpun Kak
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX HH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT Ui

Perrats crepeoMeTpUUECKUE 3a1a4H Ha
JI0Ka3aTeJIbCTBO MATEMATHYECKUX OTHOIICHUH,
HaAXO0KJCHHNE F€OMETPUYECKUX BETHUUH (UIHH,
YTJI0B, Moaaen, o0bEMOB).

Hcnonp30BaTh NP PEIICHUU CTEPEOMETPHUECKIX
3aj1a4 TNIAHUMETPHUYECKHE (DAKThI U METOJIBI.
[TpoBOAUTH JIOTHUECKU KOPPEKTHBIC
JIOKa3aTeJIbHBIC PACCYXKACHUS TIPU PEIIICHUN
CTEPEOMETPUUYCCKHUX U TUTAHUMETPUUCCKUX 3a]1a4.
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CpaBHHMBATH U aHAJIU3UPOBATH PEATIbHbBIC
CUTYAILIMH U BBISBISATH BOBMOXHOCTH €&
MOJICIMPOBAHUS Ha S3BIKE TEOMETPHUH.
MonenupoBaTh peaibHyI0 CUTYAlMIO Ha SI3bIKE
re€OMETPHUH U UCCIIE0BaTh IOCTPOEHHBIE MOJIEIIH,
B TOM YHCJIE U C UCIIOJIb30BAHUEM aIlapara
anreopsl.

Hcrnonp30BaTh KOMIBIOTEPHBIE MPOTPAMMBI TIPH
pelIeHnH 3a1au.

[TosyuaTh npeacTaBiIeHnE O TEOMETPUH KakK O
Pa3BUBAIOIICICS HAYKE, UCCIEAYIOIIEH
OKPY>KaIOIH MUP, CBSI3AaHHOU C peaIbHBIMU
00BEKTaMH, TOMOTAIOIIEH PEIINTh peaTbHbIE
KU3HEHHBIC CUTYAIIH O POJIA CTEPEOMETPUH B
Pa3BUTUU COBPEMEHHBIX WHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI

9O0P/IOP https://ege.sdamgia.ru/
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