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IMNOSICHUTEJILHAS 3AITUCKA

I'eomeTpust sBnseTcs omHAM u3 6az0BBIX KypcOB Ha YypOBHE CpeAHero obmero
00pa3oBaHus, Tak Kak 06ecIeunBaeT BO3MOKHOCTD H3YYeHHS JUCIUILIMH €CTECTBEHHO-HAYYHOH
HANPABJICHHOCTH M NPEIMETOB TyMAaHHUTAPHOrO IMKma. ITocKomBKy Jormueckoe Mpimienue,
GopmupyeMoe 1npu u3ydeHwunm 00yYaroIUMHUCH TOHATHHHLEIX OCHOB T€OMETPHH, IpU
IOKA3aATeIILCTBE TCOPEM M TOCTPOCHMH LETIOYKH JIOTHYECKHX yTBEpIMICHHI IIPH PELICHUH
TCOMETPHYCCKHX 3a/lad, YMCHHE BBIIBHIATH U OIPOBEPraTh THIIOTE3EI HEIIOCPEACTBEHHO
HCTIONBE3YIOTCA 1IPH PENICHHH 33424 €CTECTBEHHO-HAYYHOIO IHKIA, B YAaCTHOCTH (uznUecKux
3ajad.

Ilens ocroenus mporpammsl yuebnoro kypea «I° COMETPHA» Ha YIIyOJIEHHOM ypOBHE —
PasBUTHE HHIMBHAYaNIbHBIX crocobHOCTel 0Oydarommuxcss mpu u3yueHHH FEOMETPUH, Kak
COCTABISIOIEH mpeaMeTHOH obmactu «Marematuka 1 HEQOPMATHKa» yepe3 obecnevyeHne
BO3MOXKHOCTH IIPHOOPETEHHS M HCIOJb30BAHUS Goiee IIyOOKHX IreOMeTpUYecKHX 3HAHHN H
JCHCTBHH, CHEUMPUIHBIX IeOMETPHH, H HEOBGXOMMMBIX s YCOEIHOro Ipod)ecCHOHAIBHOIO
00pa3oBaHusl, CBI3aHHOTO C MCIIOMb30BAHHEM MATEMATHKH.

IIpropuTeTHHIME 3a/1a9aMi Kypca FeOMETPHH Ha YriyOJI€HHOM YPOBHE, PACIIHPSIOIIEMU
H YCHIMBAIOIIUMH KYpC 0a30BOT0 YPOBHS, SBISIOTCS:

PaCllUpCHHE TPCACTABIEHMA O TEOMETPHUH KaK YacTH MHPOBOH KyIbTYphl |
(popmupOBaHIE 0CO3HAHMS B3aHMOCBSI3H T€OMETPHH C OKPYKAIOIUM MHPOM:;

(opmEpoBanMe TpenCTaBICHHS O MPOCTPAHCTBEHHBIX durypax kak o BakHeHIIHMX
MaTeMaTHIeCKUX MOJEJSX, IO3BOJIOIMX ONMCHIBATE W H3y4aTh pa3sHble SBJICHHS
OKPYZKAIOIIEro MHpa, 3HAHME NOHATHHHOTO annapara Mo paszueny «CrepeoMeTpus» yueOHOro
Kypca reOMETPHH;

(opMupoBaHIe yMeHHS BlajieTh OCHOBHBIMH TIOHATHAME O IIPOCTPAHCTBEHHBIX (hUrypax
H HX OCHOBHBIMM CBOWCTBAMH, 3HAaHHE TEOpeM, (OPMyYIT H yMeHHE MX NPHMEHATb, YMCHHS
/IOKA3LIBATE TCOPEMBI H HAXOAUTEH HECTAHAAPTHRIC CIOCOOHI PEIICHHS 3aa4;

(opMUpOBaHHE yMeHHS pACIIO3HABATE Ha depTexax, MOIEIAX H B PEATLHOM MHpE
MHOTOTPaHHHKH H Tela BPALlEeHHUs, KOHCTPYHPOBATh TEOMETPUYECKUE MOIEIH;

d)OpMHpOBaHHe IIOHUMaHHuA BO3MOXKHOCTH AKCHOMAaTHYCCKOI'O HOCTPOCHH}I
MaTeMaTHYECKUX TEOpHid, (OpPMHpOBaHME MOHHUMAHHMS POIM AKCHOMATHKH IIpH IPOBEACHHH
paccyXIeHHUii;

(bopMHpoBanEe ymeHHS BIaneTh MeToxamMu JI0KA2aTeNbCTE M AITOPHTMOB peEIIeHHS,
YMCHHUA HX IPHMEHATb, IIPOBOJWUTE J0OKazaTellbHbie PacCyXXI€HHA B XOIE pelLICHHA
CTCPCOMCTPUYCCKHX 3a7a4 M 3a4a4 ¢ IPaKTHYECKHM COAEpKaHHEM, ¢opmupoBanne
IpPEJCTAaBICHHS O HeoOXOMUMOCTH JI0Ka3aTelbCTB npu 0DOCHOBAHMHM MaTeMAaTHYECKHX
YTBEPIKICHHH H POJIH aKCHOMATHKH B IPOBEICHUH JENYKTUBHBIX PacCyXIeHMUIi;

Pa3’BUTHC H COBEPIICHCTBOBAHME MHTCIUIEKTYAILHBIX H TBOPYECKHMX CIOCOOHOCTEH
00yYaroIKXxcs, MO3HABATENEHON AKTHBHOCTH, HCCIIEIOBATENBCKUAX YMEHUM, KPUTUUHOCTH
MBIIIEHHS, HHTepeca K H3YUCHHIO TeOMETPHH;

(dopmMupoBaHHe (HYHKIHOHAIBHOM IPAMOTHOCTH, PCJICBAHTHOM TI'€OMETPHUH: YMEHHS
paclio3HaBaTh IPOABJICHHA TICOMETPHUYECKHUX TMOHATHH, OOBEKTOB H 3aKOHOMEPHOCTEH B
PCAIBHBIX JKH3HCHHBIX CHTYAIlHAX H IIPU HU3YYEHHH JPYTHX y4eOHBIX IPEIMETOB, IIPOSBIICHUS
3aBHCHMOCTEH M 3aKOHOMEPHOCTEH, MOJeTHPOBaHHS pEanbHBIX CHTYallMi, HCCICIOBAHHA

IIOCTPOEHHBIX MOJEIIEH, HHTEPIpEeTALHH OTYICHHBIX PE3Y.IbTATOB.



OcHoBHBIME CONEPXKATENBHBIMA JIMHHAMH y4eGHOTO Kypca «I'eometpus» B 1011
Kiaccax spnsmorcs: «IIpsmsle u miockoctn B IIPOCTPaHCTBe», «MHororpannukny», «Tena
BpalleHus», «BekTopsr 1 koopauraTs! B NPOCTpaHCTBe», «J[BmXKeHus B [IPOCTPAHCTBE .

Copmynuporannoe o I OC COO Ttpebosanme «YMETb OTNIEPHPOBATH MOHATHAMHY,
PEIICBAHTHBIMH T'€OMETPHH Ha YriyOn€HHOM ypoBHe o0ydenns B 10-11 KJIaccax, OTHOCHTCS KO

pacmpenensercs He Tomsko 1o COACPKATCIBHBIM JIMHMAM, HO H 1O Trogam obydenus.
Conepxanne  o6pasosanns, COOTBETCIBYIOIECE  IIPEIMETHHIM  pe3yThTaTam OCBOEHHS
Denepansuoit paGoueis IIPOTpaMMBl, PacCIpeieEHHEIM 110 roJaMm 00y4eHus, CTpyKTypHpoBano
TaKkuM o0pasoM, 9To6El KO Beem OCHOBHBIM, NPHHIHIMATEHBIM BOIIPOCAM o0yyarommecs
o0pawamcs HeonHOKpaTHO. JTo TO3BOJIIET OPraHM30BaTh OBIAJCHHE TEOMETPUYSCKHME
TIOHATHAMH W HaBBIKAMH TOCIEIOBATEILHO M TIOCTYNATEbHO, ¢ COOMOJCHHEM INPHHIHTIA
TPECMCTBCHHOCTH, a HOBBIE 3HAHMS BKIIOYATE B obmyro  cucremy I'€OMETPHYECKHX
TIpeacTaBneHnid o6yyaromuxcs, PacHpas v yriy6usa e€, obpasys npounsie MHO)XECTBCHHBIE

Ilepexox k uzyuenuio TCOMETpUH Ha YriyGIEHHOM YPOBHE MO3BOIsIET:

CO3Matk ycnoBus mna muddepeHuHAnEn 00yueHus, mocTpoenus HH/IABUYaIbHBIX
o0pa3oBaresHBIX nporpamM, o0ecnmeduts  yruy6néumoe H3y4eHHE IeOMETPHH  Kak
COCTaBISIONIEH yueOHOro mpeMeTa «MatemaTukay:;

TIOZIrOTOBUTE OOYYAOIMIMXCA K MPOZOLKCHHIIO M3YHCHHS MAaTEMATHKH ¢ y4éTOM BEIGOpa
Oynyme#t mpodeccun, obecricunpag IIPCCMCTBEHHOCTE MEXIy OOLIMM M IpodeccHoHambnbm
o0pa3oBaHHEM.

Ha usydenwe yue6uoro Kypca «I'eomerpust» Ha yriry6néuHOM YPOBHE oTBOJUTCH 204
daca: B 10 knacce — 102 yaca (3gacas Hezxemo), B 11 xinacce — 102 yaca (3 yaca B Henemo).



COAEPIXKAHUE OBYYEHUS
10 KJIACC

IIpsimMbie m m10cKkocTH B NPOCTPAHCTBE

OcHoBHBIE MOHATHS cTepeoMeTpu. Touka, mpsmas, mIocKocT, IIPOCTpancTBO. [TonsTue
00 akcHOMaTHUecKOM IIOCTPOCHHH CTEPEOMETPHH: AKCHOMBI CTCPEOMETPHH U CIIEJICTBUS H3 HHX.

Biaumuoe pacnonoskenne TIPAMBIX B [IPOCTPAHCTRE: [IEPECEKAIOIHECs, TAPaLICTbHBIE 1
CKpelmuBaromyecs npsamsie. [Ipushaku cKpelmuBaromuxcs npsamblx. IlapainensHocTs npaMex u
ILIOCKOCTEH B IIPOCTPaHCTBe: mapauie/bHbIe TIPAMBIE B NIPOCTPAHCTBE, NMApaILICIbHOCTE TPEX
IpAMBIX, TapalICIbHOCTE TPAMOM M IIOCKOCTH. [Mapannensoe u  mentpamsmoe
TIPOCKTHPOBaHUE, H3o0paxcenne Gpuryp. OcHOBHEIE cBONCTBA [1apajieIbHOTO NIPOEKTHPOBAHHSL.
Hsobpaxenne puryp B NapajuieTbHOM NpoeKuuy. Vsl ¢ COHAIpPaBJICHHBIMH CTOPOHAMH, YTOJI
MEKIY IPSMBIMH B HpOCTpaHCTBe. [1apalieNbHOCTh IIOCKOCTEi: NIapa/uIeNIbHBIE IUIOCKOCTH,
CBOHCTBA MapaUIEbHBIX IJI0CKOCTEIA. IIpocreitmue npocTpancTeeHHbIE ¢urypsr Ha nocKoCTH:
TETpasap, napajienenunes, NOCTPOSHUE CeYeHuit.

[Tepnenmuxynsprocts OPSMOH M ILIOCKOCTH:  NEPHEH/MKY/IAPHbIE npsiMble B
NPOCTPAHCTBE, MpsMBIC MApa/UIeBHBIE U IICPICHINKYIAPHEIE K TUIOCKOCTH, HPH3HAK
TICPICHAUKYIAPHOCTH NPAMOH W  ILIOCKOCTH, T€OpeMa O MpsAMOH mNepHeHAHKYIAPHOLH
IUIOCKOCTH. OpTOPOHaJILHoe IIPOEKTHPOBAHHUE. Hepl'IeH,ZIPIKy.IIHp U HAKJIOHHBIC: PaCCTOSHHE OT
TOYKH J10 TIIOCKOCTH, PacCTOSHHE OT MPAMOii 110 ILUTOCKOCTH, NpoeKuus GUIypHI HA [UIOCKOCTD.
IepnenukynapaocTs mwiockocTeii: TPU3HAK MEPIEHANKYIAPHOCTH JBYX miockocteit. Teopema
0 TPEX MEPIEHUKYIIpax.

YTIIBI B IpoCTpaHcTBe: yron MEKIY IIPAMOH H ILIOCKOCTBIO, IBYTDAHHbIH YroJ, JTMHEHHBL
YIOIl NBYTpaHHOTO yria. Tpéxrpanusii u MHOToOrpaHHEIE yriel. CBOKCTBa ILTOCKHX YTTIOR
MHOTOrpaHHoro yria. CBO¥CTBA IUIOCKHX U JBYTPAHHEIX YIJIOB TPEXIpaHHOro yria. Teopemsr
KOCHHYCOB ¥ CHHYCOR /ISl TPEXTPAHHOTO yTJIa.

Muororpanankn

Buner MHOrOrpanmukos, pasBEpTKa MHOrorpaHHuka. IlpuaMa: n-yrossmas Ipu3Ma,
UpAMad M HaKIOHHAs IPU3Mbl, GOKOBAs W MONHAS IIOBEPXHOCTH IIPH3MEL Iapannenenunesn,
NpAMOYTOJIBHEIA NapamIelenuIel W ero CBOMCTBA, Kparyaiimme nyrn na ITOBEPXHOCTH
MHOTrorpanHuka. Teopema Diinepa. IIpoctpancreennas TeopeMa IIudaropa. Ilupammna: n-
YrOJIbHas MHpaMuJa, TIpaBUIIbHAA H yCeY&HHAsA NupaMuabl. CBOMCTRA pE€bep 1 GOKOBEIX Trpaneii
NpaBHIBHONW NHpamuabl. IIpaBuibHEIE MHOTOTPaHHHMKH: TIpaBHU/IbHAS NPHU3Ma H NpaBHILHAS
HpaMu7ia, NpaBATBHAS TPEYroJibHasA MHPAMH/IA M IIPABH/IBHbIN TeTpasap, Kyo. IIpencrasienue
O NPaBHIIBHBIX MHOTOTPaHHHMKAX: OKTad/Ip, AOACKAp U UKOCcadap.

Bhranciienne 3neMeHTOB MHOTOrpaHHHKOB: pé6pa, muaroHanu, yrisl. IL1omans 60KoROif
TIOBCPXHOCTH H IIOJHOH MOBEPXHOCTH MPSMOM NpPH3MBI, ILIOMIAAb OCHOBAHHIA, TEOpeMa o
OOKORBOIt IMOBepxHOCTH mpsMoi npusMel. [lnomans Gokosoit moBepxHOCTH M IIOBEPXHOCTH
NPaBHIBHOH MMPaMHUJIBI, TEOPEMA O [UIOIAIH YCeUEHHOH MUpaMHIBL.

CuMMeTpuss B mpocTpaHCTBe. DiieMeHTHI CHMMETPHH TPaBHJIBHBIX MHOTOTPAHHHKOB.
CHMMETpHH B IPABHIIBHOM MHOTOIpaHHHKE: CHMMETpHS MapaUleNeluneaa, CHMMETPHS
NIPaBHIIBHBIX IPH3M, CHMMETPUS NPABUIILHON MTHPAMH/IEL

BexTophI H KOOPIMHATHI B IPOCTPAHCTBE

[Monsrus: BEKTOP B IPOCTPAHCTBE, HYJIEBOI BEKTOD, JUIHHA HEHYJICBOI'O BEKTOPA, BEKTOPEI
KOILTHHCAPHBIC, COHANPAB/ICHHbIC M IPOTHBOMONONHO HAIpABICHHEIE BEKTOPH. PaseHCTBO



BEKTOPOB. JIEHCTBHS ¢ BEKTOpaMU: CIIOKEHHME M BEIYHTAHME BEKTOPOB, CYMMa HECKOIBKUX
BCKTOPOB, YMHOXEHHE BeKTOpa Ha uHcno. CBOHCTBA CIIOXKEHHS BeKTOpoB. CBolicTBa
YMHOMKCHHS BEKTOpa Ha YUCIIO. [IOHATHE KOMIIAHApHEIE BEKTOPBI. IIpu3Hak KoMIUTaHAPHOCTH
TpEX BekTopoB. Ilparmimo napamnenenunena. Teopema o pasnoxenmn BekTopa o TpéM
HCKOMIUTAaHapHBIM ~ BeKTOpaM. [IpsMoyroibHas crcrema KOOPJIHHAT B  IIPOCTPAHCTBE.

Koopnunater Bektopa. Casisp MEXTy KOOpIMHATAMH BEKTOpa M KOOPAHHATAMH TOYCK. YToj
MExy BekTopamu. CKa/sApHOE MPOM3BEICHHE BEKTOPOR.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMs YYEBHOI'O KYPCA
«CEOMETPHSI» (YIJIYBJEHHBII YPOBEHbB) HA YPOBHE CPEJHET O OBILETO
OBPA3OBAHUSA

JUYHOCTHBIE PE3YJIbTATBI

1) rpasaanckoe Bocnutanme:

chopmupoBanHoCTE TPOKNAHCKOH INOSHUMH  00Y4aloOmerocs xak aKTHBHOLO H
OTBETCTBCHHOIO 4IEHAa POCCHICKOro 00IIecTBa, mpejcTaBIenne o MaTeMaTHYEeCKHX OCHOBaXx
GyuxHonupoBanus Pa3IMYHBIX CTPYKTYp, SBIeHHI, IpOLENyp TIpaXJaHCKOro obImecTsa
(BBIGODBI, OIPOCH 1 APYTOe), YMEHHE B3aHMOJICHCTROBATE C COLMANBHBIMU HHCTHTYTAMH B
COOTBETCTBHH € HX (DYHKIMSIMY M HazHAYEHHEM:

2) naTpHOTHYECKOE BocMTaHme:

ChOPMHPOBAHHOCTE poccHiickoit TPaXXIAHCKOH HACHTHYHOCTH, YBAXKEHHS K NpPOLLIOMY U
HacToAIEMY pOCCHﬁCKOﬁ MATEMAaTHKH, IIEHHOCTHOE OTHOUICHHE K JOCTHXXECHHUSIM poccuiickux
MaTEMAaTHKOB H POCCHICKOH MaTeMaTH4YecKoi HIKOJIBI, HCIOJL30BAHHE JTHUX IOCTHKCHHH B
APYTHX HayKax, TEXHOJIOTHsX, chepax SKOHOMUKH:

3) NyX0BHO-HpPABCTBEHHOE BoCIMTaRMe:

OCO3HAHMEC  IYXOBHBIX  LEHHOCTEH  POCCHICKOro Hapoaa, CcOHOPMHPOBAHHOCTD
HPaBCTBCHHOT'O CO3HAHMsl, STHYECKOTO IIOBEIEHHS, CBI3aHHOIO ¢ IIPAKTHYECKHM MPHMEHEHHEM
JOCTHXKECHHIH HAaYKH H I€ATEIBHOCTHIO y‘IEEHOI“O, OCO3HAHHE JIMYHOrO BKJIana B IOCTpOEHHE
ycToituuBoro 6yayimero;

4) scTeTH9ecKkoe BocnuTaHHE:

9CTETHYCCKOE  OTHOIICHHE K  MHpPY, BKIIOYas ICTETHKY  MaTeMaTH4eCKHuX
3aKOHOMCPHOCTEH, OOBEKTOB, 3ajad, PEILCHHI, pacCyKIeHui, BOCIIPHHUMYHBOCTE K
MATEMATHYECKHM aclIeKTaM Pa3THYHBIX BHOB HCKYCCTBA;

5) pn3Hyeckoe BocnHTAHAE:

chopmMupoBaHHOCTE YMEHHS TIPAMCHATE MaTEMAaTHYCCKUE 3HAHUS B HHTEPECAX 3[0POBOrO
H 0€30IacHOr0 006pasa XH3HH, OTBETCTBEHHOE OTHOILICHHE K CBOEMY 3JI0POBBIO (310pOBOE
IIUTaHHe, COANTaHCHPOBAHHBIN PEXUM 3aHATHI 1 OTABIX, PETyIAPHas (pU3MYCCKas aKTHBHOCTB),
buzngeckoe COBEPIEHCTEOBAHHE IIPH 3aHATHIX CIIOPTHBHO-03/10POBUTE/IBHOMN JEATENBHOCTBIO;

6) TpynoBoe BocnuTanne:

TOTOBHOCTE K TPyy, OCO3HaHHE IEHHOCTH TPYAOMOGHS, HHTEPEC K pa3M4HBIM cdepam
npodeccHOHANBHOM JNEATCIIEHOCTH, CBS3aHHEIM C MaTEMATHKOH u ed NIPHJIOKCHHAMH, YMEHHE
COBEPIIATE  OCO3HAaHHBIA BHIGOp Oymymedl mnpodeccun u peaTH30BEIBATE COOCTBEHHEBIE
HKHU3HCHHEIE IINITaHBI, T'OTOBHOCTH H CIOCOOHOCTE K MaTeMaTH‘IeCKOMy 06pa3013aﬂmo H
CaMOOGpaSOBaHHIO Ha NPOTHKCHUH BCEW JKM3HH, TOTOBHOCTE K AKTHBHOMY yYaCTHIO B PELUCHUH
TIPAKTHIECKHX 3a/1a4 MaTeMaTHIECKOH HAIIPABICHHOCTH:;

7) 3x0/10rH4eCcKoe BOCHATAHHAE:

C)OPMHPOBAHHOCTS  IKOJOrMYECKOH KyIbTYphl, [OHMMAaHHE RIASHHS COIHATLHO-
SKOHOMH'ECKHX MPOLECCOB HA COCTOSHHE NPHPONHOW H COLHATHHON Cpeasl, OCO3HaHHE
IIIO0ATBHOTO  XapakTepa  HKOJIOTHYECKHX mpo0JeM, OpHEHTALUA Ha [IPEMEHEHHE
MaTeMaTH4YCCKUX 3HAHUH JUIA pEINCHHA 3a1aq B 00JIACTH OKPYXAIOIICH CPebl, MIAHHPOBAHHE
TIOCTYIIKOB M OLCHKA MX BOIMOXHBIX IIOC/ECTRBHI 18 OKPYXKaKoLIeii CpEIbI;

8) uenHocTH Hay4HOrO NO3HAHNS:



C/IOBEYECKOM AEATENIbHOCTH, JTATOR ed Pa3sBUTHS W 3HAYMMOCTH /I Pa3BUTHSA LHBHIIH3AIHH,
OBJIAICHHE S3BIKOM MaTEMaTHKH H MaTeMATHUYECKOI KYJIBTYpO# Kak CPeACTBOM MO3HAHUS MHpa,
TOTOBHOCTE OCYINECTBIATH POEKTHYIO W HCCIIe10BATENBCKYIO JIEATEIBHOCTE HHIUBHAYAIEHO U

B Ipymre,

METAINIPEMETHBIE PE3YJIbTATBI

IloznaBarennabie YHHBEpcaJbHbIe YueGHbIe AeiicTBHS

basosrie tornueckne neiicteus:

BBIBJIATE M XapaKTE€pPH30BaTh CYIIECTBEHHBIE NPH3HAKH MaTEeMaTHYECKHX OOBEKTOB,
TIOHSTHH, ~OTHOWIEHHHT Mexy TIOHATHAMH,  (DOPMYTHPORATE  ompeeTeHHs IIOHATHIA,
YCTaHABINBATE CYIECTBEHHBIN IIPH3HAK KIaCCH(DUKANUK, OCHOBaHHS I 0000menns wu
CPaBHEHHA, KPHTEPHH NPOBOIHMOIO aHAIH3A;

BOCIIPHHAMATH, (popMyiupoBath u IpeoOpasoBEIBATE CYKIEHHS: YTBEpIUTENbHEIE H
OTPHLATENbHBIE, €AMHUYHEIE, YACTHEIE H obmue, ycioBHEIE;

BRUIBIIATE MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aHMOCBS3H H IIPOTHBOpEYHA B (paKrax,
JQHHBIX, HaOMOJEHMSX W YTBCPKICHUAX, IpEAaraTh KPHTEPUM JUIS  BEISBJIEHHS
3aKOHOMEPHOCTEH M IPOTHBOPEUHIA;

ACJaTh BBIBOJBI C HCIOJB30BAHHEM 3aKOHOB JIOTHKH, JACNYKTHBHBIX H HWHIYKTHBHBIX
YMO3aKJIIOUYEHHH, YMO3aKIIIOYEHHI 110 aHaJIOTuH;

NPOBOJHTE CAMOCTOATENBHO JOKA3aTENFCTBA MATEMATHUCCKIX YTBEPKIACHUI (IpsAMbIe H
OT NPOTHBHOTO), BBICTPAHBATh APIyMEHTALUIO, NPUBOZMTE NpPUMEPbl H KOHTPIPHMEPHI,
0DOCHOBBIBATE COGCTBEHHBIE CYKICHHS ¥ BBIBOJIBI,

BLIGHpaTh C€IOcO6  pelIeHHs Y4€OHOH 3amaum (CpaBHHBATE HECKOIBKO BapHaHTOB
pemenus, BeIOHparh Hauboiee NOAXOAANIMA C YYETOM CaMOCTOSTENBLHO BEIJIEJICHHBIX
KPUTEPHEB).

BaszoBrie HccaenoBareJabCcKHe aAelicTBAA;

HCII0JIb30BaTh BONPOCH! KaK HCCIIEI0BATENbCKHY HHCTPYMEHT NI03HaHHUs, (POPMYIHPOBATE
BOIPOCEI, (PHKCHPYIOLIHE NPOTHBOpeYHe, NpPOOJIEMY, YCTAHABIMBATE HCKOMOE U JaHHOE,
(hopMHPOBATE rumoresy, APTYMEHTHPORATE CBOIO [IO3UIHIO, MHEHHUE;

IIPOBOJIUTE  CAMOCTOATENEHO  CILTAHMPOBAHHbIM IKCIIEPUMEHT, HCCIEI0BAHHE 10
YCTaHOBIICHHIO OCOOEHHOCTEH MAaTeMAaTHUYECKOro 00beKTa, ABICHHS, MPOLECCA, BBIABICHHIO
3aBUCHMOCTEH MEXTY 00beKTaMH, ABIeHUAMH, nponeccaMu;

CaMOCTOATENFHO (POPMYITHPOBATE 0GOGINEHHS H BEIBOBI 110 pe3yJbTaTaM IpPOBEAEHHOTO
Ha0JIIOEHHNs, HCC/IEI0BAHHS, OI[CHHBATH AOCTOBEPHOCTH IIOTYYEHHBIX PE3YJIbTaTOB, BHIBOIOB H
00001IeHMI;

HPOTHO3MPOBATE BO3MOXHOE pa3sBUTHE IIPOLECCA, 4 TAKXKE BEUIBHIATE MPEIII0JIOKEHHSA O
€T0 Pa3sBHTHH B HOBBIX YCIIOBHSIX.

Pabora c naopmanueii:

BBLABJIATH NeUUATHI HHPOPMALIHH, TAHHBIX, He0GX0UMMbIX JUIA OTBETa Ha BOIIPOC H JUIA
peleHus 3anaym;

BEIOMpaTh MHGOPMAIMIO M3  HMCTOYHHKOB Pa3IMYHBIX THIIOB, AHATH3UPORATE,
CHCTCMATH3UPOBATh M WHTCPIPETHPOBaTh HH(YOPMAIMIO PASIMYHEIX BHJIOB W dopm

IIPEACTaBIICHHUS;



CTPYKTYPHPOBaTh  HH(MOPMAIHIO, NPEACTABIATE €8 B pasIMYHBIX  dopMmax,
HLTIOCTPUPOBATH IPadHIECKH;

OUCHUBATL ~ HANEKHOCTE HH(OPMAIMA 1O  CaAMOCTOSITENBHO  CHOPMY/THPOBAHHBIM
KPHTEPHUSIM.

KommynukaTusubie yaupepcaibubie yueOHbIe qeiicTBHS

Oo6menne:

BOCHIPHHHMATEL ¥ (POPMYIHPOBATh CYXKJIEHHS B COOTBETCTBHH C YCJIOBHAMH H LEIAMH
OOIIeHHs, ACHO, TOYHO, TPaMOTHO BBIP&XaTh CBOKO TOYKY 3PEHHS B YCTHBIX M MHCHMEHHBIX
TCKCTaxX, J1aBaTh TIOSACHEHUS IIO X04y pelHICHHA 3a1a4H, KOMMCHTHPOBATh HOH}"IGHHHﬁ
pe3ynbTar;

B X0JIe OOCYXIEHHS 3aHaBaTh BOIIPOCHI 110 CymECTBY 00CYKIaeMON TEMBI, IIPoOIeMsl,
peIacMoi 3anayM, BEICKA3bIBATH HMJIEH, HALEICHHBIE HA TOMCK PELIEHHs, COMOCTABIATL CBOH
CYIKIEHHUS C CYXJICHHIMUA APYTHX YYacTHHKOB JHajora, 06Hapy}I(HBaTb pa3iIi4ue U CXOACTBO
TIO3MIHH, B KOPPEKTHOMH opme hopMyHpoBaTh pa3sHOINacHs, CBOH BO3PaXKEHHS;

TIPENICTABIIATE pE3YIbTATEl PELICHHS 3aja4d, JKCIEPHMEHTa, HCCICIOBAHMS, IIPOEKTAa,
CaMOCTOATENBHO BBIOMpATh (OpMAar BEICTYIIEHHS ¢ yudrom samau OpPEe3CHTAlHH |
0coOeHHOCTEH ayIUTOpHH.

PeryasTusabie yauBepcaabHbIe y4eOHble aeiicTBHA

Camooprannsanus:

COCTaBJIATE IUIAH, alTOPHTM PEIICHHS 3ajjaud, BBIOHPATh CIIOCO6 pPeUIeHHA ¢ Y4E€TOM
MMEIOIHUXCS PECYPCOB H COOCTBEHHBIX BO3MOIKHOCTEH, apryMEHTHpPOBaTh H KOPPEKTHPOBATh
BapHaHThl PEMICHUH € YIETOM HOBOI HH(pOpMAIHy.

CaMOKOHTPO/IB, IMONHOHATLEHBIH HHTELTEKT:

BIIaICTh HABBIKAMU II03HABATEJILHOM pediekcuu Kak oco3HaHHA COBCpLIACMBIX ICHCTBUI
¥ MBICIMTCILHBIX NPOLCCCOB, HX PE3Y/IBTATOB, BIAJETh CIHOCOGAMH  CaMOIIPOBEDKH,
CaMOKOHTPOJIA TIPOLIECCA M PE3YIBTATA PEIIEHHS MaTEMATHIECKOH 3a1a4u;

TIPCABUACTE TPYAHOCTH, KOTOPBIC MOIYT BO3HMKHYTH IIPH PEIICHHH 3aadd, BHOCHTE
KOPPEKTHBBI B A€ATEILHOCTE HA OCHOBE HOBHIX OGCTOSTENBLCTB, JAaHHBIX, HAHJICHHBIX OIMHOOK,
BBIABJICHHBIX TPYIOHOCTEHH:;

OLCHHBATE COOTBETCTBME pe3ynbTara WENM M YCIOBHAM, OOBACHATh IPHYMHEL
JOCTHXKCHHSI WA HEOOCTHKEHHUI PE3YIBTAaTOB HACATCIIBHOCTH, HaAXOIUTH OIJ.IHSKy, JdaBaTtb
OLICHKY MPHOOPETEHHOMY OIEBITY.

CoBMecTHan KeATEILHOCTD:

TIOHUMATE M HCTIOJI30BaTh MPEHMYINECTBA KOMAHIHON M HHAMBH/YATsHOH paboTsI IpH
pelleHHH y4eOHBIX 3aJa4, NPUHUMATh IEIb COBMECTHOM ACATE/IBHOCTH, IUIAHHPOBATh
OpraHH3alI0 COBMECTHOH paboThl, paclpenessaTh BUAbI paGoT, JOrOBapHBaThCH, o0cyx1aTh

IIPOLECC H pe3ynbTaT paboThl, 0000IIaTE MHEHHS HECKOIBKHX JTIOIEH:
y4acTBOBaTh B IPYIIOBEIX (opmax paGoThl (06cyxaeHHs, 0OMEH MHEHHI, «MO3TOBEIE

WITYPMBI» H HHBIE), BBIIOJHATH CBOIO YacTh PabOTHl M KOOPAMHUPOBATH CBOHM AEHCTBHS C
APYTHMH HIICHAMH KOMaH/bl, OLCHMBATh KA4YeCTBO CBOETO BKJNaJa B OOWIMHA NPOIYKT IO
KPHTEPHAM, CHOPMYIHPOBAHHEIM YUACTHUKAMH B3aHMOIEHCTBHS.

INPEAMETHBIE PE3VJIBTATBI

K xonty 10 knacea o6yuaromuiics HayuuTes:



* CBOOOIHO ONEpUPOBATE OCHOBHEME TMOHATHSMH CTEPEOMETPHH IIPH PEIICHHH 33149 U
[IPOBEJICHHH MaTeMaTHYECKHX paccyxaenuii;

® TIPUMEHATH AKCHOMEI CTCPCOMETPHH M  CIEACTBHS M3  Hux IPH  pEIUEHUU
TCOMETPHYECKHX 3a/1ay;

* KIacCHQHIMPOBATE B3aHMHOE PacrooxXeHne NpsAMEIX B IIPOCTPAHCTBE, IUIOCKOCTEH B
TIPOCTPAHCTBE, NPAMBIX M MIOCKOCTEH B IIPOCTPaHCTBE;

* CBOGOAHO omepupoBath TIOHATHAMH, CBS3aHHBIMU C VIJIaMu B IIpOCTpaHCTBE: Mexmy
pSMBIMH B IIDOCTPAHCTBE, MEXITY IPAMOI U TLIOCKOCTBIO;

IJIOCKOCTEIO;

®  BBIIOJIHATE IapajiiensHoe, LUCHTPAJIbHOE ¥ OPTOroHATEHOE IIpOCKTHpOBaHKE GUTyp Ha
IITOCKOCTB, BEINIONHATE H300paKeHus buryp na IIJIOCKOCTH;

® CTPOHTE CEYECHHSI MHOIOTPAaHHHKOBR Pa3THYHBIMH METOJAMH, BEITTOJIHATE (BBIHOCHEIE)
IIOCKHE YEpTeXH H3 DPHCYHKOB [IPOCTEIX 00BEMHBIX duryp: Bux CBepXy, cOOKYy,
CHH3Y;

® BBIMHCIATH  ILIOLIATH TIOBEPXHOCTEH  MHOTOIpPaHHHKOB (mpusma, IHpaMu/a),
TCOMETPHYIECKHX TelI C pUMeHeHHeM tbopmyi;

e cBOOOJHO OICPHPOBATh MOHATUSIMU: CHMMETPHSL B IIpOCTpaHCTEe, LEeHTp, OCh H
TIOCKOCTh CHMMETPHH, IEHTP, OCh U ILIOCKOCTS CHMMETPHH (DUTYpBI;

* CBOOOAHO omepHpoBaTH TIOHATASMH, COOTBETCTBYIOLIUMH BEKTOpaM H KOOpJIHHATAM B
IIPOCTPAHCTRE;

®  BBINOJHATH ACHCTBHUS HaJ BEKTOpamu,

* DCIIaTe 33a7aYn Ha J0OKA3aTeqbCTBO MaTEMaTHYeCKUX OTHOLICHHH M HaxoXaeHHe
TCOMETPHYECKHX  BeJIMYHH, IIDUMCHSS ~ HU3BECTHBIE  METOJIbI IIPH  PEHICHUH
MAaTeMaTH4€CKHX 3a/(a4 OBBIMIEHHOTO U BEICOKOIO YPOBHS CI0KHOCTH;

* [PHMEHATH NIPOCTEHINNE MPOrpaMMHEIe CPEICTBA U 3JIEKTPOHHO-KOMMYHHKAI[HOHHbIE
CHCTEMBI IPH PEIICHHH CTEPEOMETPUYECKUX 3a/1ay;

®  H3BJIEKATH, npeodpazoBbIBaTH H HHTEPIPETHPOBATh HH(pOpMaIHIO 0
TMPOCTPAHCTBEHHBIX TE€OMETPHYCCKUX (HIypaX, HpeACTABIEHHYIO Ha gyeprexax u
pHCYHKaX;

* DNPUMCHATh IIOJYYCHHBIC 3HAaHMA Ha IPAKTHKE:

PCAIPHBIC CHTYAllMH, IPHMEHATh H3yYCHHBIC NOHATHS B IPOLECCE NOMCKA PEIICHHS

MaTeMaTHYeCKH CHOPMyTUPOBAHHON MPOGIEMEI, MOJEIHPOBATE PEATBHBIC CHTYAIHH

Ha s3BIKC TICOMETPHH, HCCIEN0BAaTh MOCTPOEHHBIE MOJEIH C MCIOJb30BAHUEM

FEOMETPHYCCKUX MOHATHH H TEOPEM, amnmapara aireOpsl, pemarh IPaKTHYECKHE

3aJa4vH, CBA3AHHBIC C HAXOMKICHUCM IFCOMCTPHUYICCKHUX BEIIHYHH, N

HMETh IPEACTaBICHHA 00 OCHOBHBIX STalaX pPa3BHUTHA T'€OMETPHH KaK COCTABHOM

yacTH (YHIaAMEHTA Pa3BUTHS TEXHOJIOTHIA.

K xonny 11 kiaacea obyvaromuiics HayyuTces: i
CBOOOHO ONEpHPOBATH MOHATHAMH, CBSI3aHHBIMH C [IMIMHAPHYECKOH, KOHHYECKOH H

CPaBHHBaTb H aHAIM3HPOBATH

[ ]
cepuyeckoil oBepXHOCTAMU, OOBICHATH CIOCOOBI IIOyYEHHS;



OTIEPUPOBATh IOHATHAMH, CBS3AHHBIMH C TeJIAMH BPALICHHS: LMTHHAPOM, KOHYCOM,
cepoit u mapom;

Paclo3HaBaTh Tena BpameHus (LWIMHAP, KOHYC, cdepa 1 map) 1 OOBACHATH CIIOCOOEI
IIOTyYCHHUS TeJl BpallleHHs;

KIacCH(UIMPOBATE B3aHMHOE PACTIONOKEHHE ChepsI H MI0CKOCTH;

BBIYHCIIATE BE/MIHHBI 3JEMEHTOB MHOIOTDAHHHKOB H TEJl BpalieHus, 00BbEMBI U
IIOIMa M MOBEPXHOCTEH MHOIOTPAHHUKOB M Tell BPAIICHHS, '€OMETPHYECKUX Tel ¢
NPUMCHEHUEM (hOopMYIT;

CBOOOJHO ONEPHPOBATH TOHATHAMY, CBA3AHHBIMY C KOMOMHAIMAMH TN BpAIleHHs
MHOTOTpaHHHKOB: MHOTOTPAHHHK, BIIHCAHHBIA B C(epy M ONHCAHHLIA OKOJIO cepsl,
cepa, BIHCAHHASA B MHOTOIPAHHHK HIIH TEJI0 BpallleHus;

BBIMHUCIIATE COOTHOLIEHHS MEXAY IUIOIA/SAMH HOBEPXHOCTEH M 0GBEMAMU 0J00HEIX
TEJ;

1300paxaTh H3yyaeMele (uryprl, BEIIONHATE (BBIHOCHBIE) MIIOCKHE 4EPTEXKH H3
PHCYHKOB TIPOCTHIX OOBEMHBIX (HIyp: BHJ CBepxy, cOOKy, CHH3Y, CTPOHTb CCUCHHS
TEJ BpallleHHS;

H3BIICKATE, HHTEPIPETHPOBATE U peoOpa3oBLIBATH uHpopManHi0 0
TIPOCTPAHCTBCHHBIX T'E€OMETPUYECKHX (HIypax, IpeaCTABIEHHYI Ha gepTexax Hu
PHCYHKaXx;

CBOGOJHO OIIEPHPOBATH TOHATHEM BEKTOP B IPOCTPAHCTRBE;

BBINIOJIHATE OLEPAlMH Ha/l BEKTOPaMH;

3a/iaBarh IIIOCKOCTh YPAaBHEHHEM B IEKAPTOBOH CHCTEME KOOPIHHAT;

Pellath TICOMETPHYECKHE 3a1audl Ha BHIYACICHHE YITIOB MEXAy NPAMBIMH H
TUIOCKOCTAMY, BEIYHCICHHE DPAacCTOAHHH OT TOYKM [0 IUIOCKOCTH, B LEJIOM, Ha
TIPAMEHCHHE BEKTOPHO-KOOPAMHATHOIO METO/IA IIPH PELICHHH;

CBOOOIHO ONEPHPOBATH MOHATHAMH, CBA3AHHBIMH C JBHKCHHEM B IIPOCTPAHCTBE,
3HaTh CBOMCTBA JBHIKCHHIA;

BBIIOJHATE M300PaXKEHHA MHOTOTPAHHMKOB M TeJl BpAllEHHs IIPH NapauIeTbHOM
TIEPCHOCE, LEHTPATbHOH CHMMETPHH, 3€PKaJIbHOM CHMMETpPHH, IIpH IIOBOPOTE BOKPYT
IPSIMOH, IIpeobpaszoBanus rmogobus;

CTPOMTL  CEYCHHS MHOTOrDaHHMKOB M Tell BpAIICHWS: CEYeHHs NHIAHIDA
(mapainenbHo U NepHeHAMKyISpHO OCH), CeYeH s KOHYca (IapasuielibHble OCHOBAHHIO
H IPOXOJAIIHE YEPE3 BEPIIHHY), CEUEHHUS 11apa;

HCIIOIb30BATE METO/BI TIOCTPOCHHA CEYCHHH: METOJA CIeJ0B, METON BHYTPEHHETO
NPOCKTHPOBAHM, METO/] HEPEHOCA CEKYTIEH I1I0CKOCTH,

JI0Ka3bIBaTh I'COMETPHYCCKHE YTBEPKICHUSI,

NPHMCHATE €OMETPHYECKHE (DAKTBI I pEINeHHS CTEPEOMETPHYESCKHX 3ajay,
HPEANOIararoIuX HECKOJBKO IUAroB PEIICHHS, €CITH YCIOBHSA IIPUMEHEHHS 3aaHbl B

SBHOM U HesiBHOM (opMme;
peInaTh 3aqaYH Ha JOKa3aTeIbCTBO MAreMaTHUECKHX OTHOIICHHH H HAXOXKICHHE

FeOMETPHYECKHX BEJIHYHH;
TIPUMCHATB IIPOTPAMMHBIE CPEICTBA H JIEKTPOHHO-KOMMYHHKALHMOHHBIE CUCTEMBI TIPH
PELICHUH CTEPEOMETPHYECKHX 3a/1ay;

TIPUMEHSTE TIOJIYYCHHBIC 3HAHHS HA NPAaKTHKE: CPaBHHUBATH, AHAIU3HPOBATH H
OLCHUBATD PCANIBHBIC CHTYAllMH, IPUMEHSTh H3YYEHHBIE IOHATHS, TEOPEMBL, CBOMCTBA
B IIPOLECCE IOHCKA PEIICHHsS MaTeMaTHYeCKH CHOPMYIMPOBAHHON IIPOGIEMEL,
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YYEBHO-METOAWYECKOE OBECIHEUYEHUE OBPA3ZOBATEJILHOT'O
IMPOLLECCA
OBS3ATEJIbHBIE YUEBHBIE MATEPUAJIBI JJISA YYEHHKA

* Marematnka: anre6pa u Hauana MaTeMaTHYECKOro aHanu3a, reoMeTpus. Anredpa U Hadana
MareMaTuieckoro anammsa, 10 xnace/ Huxonsexuit C.M., [Totamos M.K., Pemetnuxor H.H. u

Apyrue, AKIHOHEPHOE 00mmecTBo «M31aTebeTBO «IIpocBemienne»

METOIMYECKHUE MATEPHAJIBI AJISL YAYUTEJISA
['eometpus. 10 knace. Metoanueckoe nocobue. Yriy6nennsrit yposens - Bynko E.B.,

Mepansk A.T. u np.

UA®POBBIE OGPA30OBATEJILHBIE PECYPCBI H PECYPCBI CETH HHTEPHET
https://resh.edu.ru/

https://ege.sdamgia.ru/



