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HOACHUTEJBHAA 3AIINCKA

I'eomeTpust sBisiercs OJHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEro
o0miero oOpa3oBaHMs, TaK Kak 00€CTIeYUBAET BO3MOKHOCTh M3YUECHUS AUCLHUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TI'yMaHHUTAPHOIO ILIMKJIA.
[lockonpKy  JIOTMYECKOE  MBILUIEHHE,  (QOopMUpyeMOe  TpU  HU3YyYEHUHU
00y4arolMMHCS MOHATUIHHBIX OCHOB F'€OMETPHUH, MPH JI0KA3aTEIbCTBE TEOPEM U
IIOCTPOCHUH LIETOYKH JIOTHUYECKUX YTBEPKICHUM IIPU PELICHUU I'€OMETPUYECKUX
3aJa4, YMEHME BBIIBUIAaTb W OINPOBEpPraTrb THUIIOTE3bl HEINOCPEACTBEHHO
UCIIOJIB3YIOTCS IIPU PELICHUM 3aJa4 €CTECTBEHHO-HAY4YHOI'O LMKJIA, B YACTHOCTHU
¢u3nyeckux 3anad.

Ilenb ocBoeHust mporpammsl yueOHOro kypca «I'eomerpusd» Ha yriryoaéHHOM
YPOBHE — pa3BUTHE WHIMBUIYAJIBHBIX CIIOCOOHOCTEH OOy4arommxcs mpu
U3yUYEHUU T'€OMETPUH, KaK COCTaBIISIOIIEH NMpeAMETHOM obiactu «MatemaTuka u
uHpoOpMaTHKa»  4epe3  0OecledyeHHEe  BO3MOKHOCTH  NPHOOpETEeHUs U
UCIIOJIb30BaHUsl OoJjiee TIIyOOKMX T€OMETPUUYECKUX 3HAHUW U JEHCTBUH,
cnenu@UUHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJISl YCIEUTHOTO Mpo¢deCcCuOHaIbHOTO
00pa30BaHMsl, CBA3aHHOIO C UCIIOJIb30BAHUEM MATEMATHUKH.

[IpuopuTeTHBIMM 3a/layaMu Kypca T€OMETPUM Ha YIIIyOJIEHHOM YpPOBHE,
PACHIMPSIIONIMMHI M YCUIIMBAIOIIUMU KypC 0a30BOTO YPOBHS, SIBIISIIOTCS:

pacliMpeHre npeACTaBICHUs O TEOMETPUU KaK YaCTU MUPOBOU KYJIBTYpHI U
(bopMUpOBaHUE OCO3HAHUS B3AUMOCBSI3U TEOMETPUHU C OKPY>KAIOIIUM MUPOM;

dbopMUpOBaHUE TMPEACTABICHHUS O MPOCTPAHCTBEHHBIX (QUIrypax Kak o
BOKHEUIIMX MAaTEMaTHYECKUX MOJENAX, MO3BOJISIOIIMX ONWCHIBATH U H3y4aTh
pa3HbI€ SABJICHUS OKPYKAKOLIEr0 MUPA, 3HAHUE MTOHATUIHOTO aIapara 1o pasaciry
«CrepeoMeTpus» y4eOHOro Kypca reOMETpUH;

(dbopMHUpOBaHME  YMEHMS  BIIAJIETh OCHOBHBIMU  IIOHATHUSAMU O
IPOCTPAHCTBEHHBIX (PUrypax W MX OCHOBHBIMU CBOMCTBAMH, 3HAHHE TEOPEM,
GopMyn MU yMEHUE UX NPUMEHITb, YMEHHUS JIOKa3bIBaTh TEOPEMBbI M HAXOAUTH
HECTAHJAPTHBIE CIIOCOOBI PEILICHNUS 3aa4;

dopMupoBaHue YMEHHUS pacro3HaBaTh Ha YepPTEKax, MOJAEISIX U B pealbHOM
MHUpE MHOTOIPaHHUKM M TeJla BpALICHUs, KOHCTPYUPOBATb TIE€OMETPUYECKUE
MOJEIIH;

(dopMupoBaHUE TOHUMAHUS BO3MOXKHOCTH aKCHMOMATUYECKOTO IMOCTPOCHHUS
MaTeMaTUYECKUX TeOopuid, (HOpMHUpPOBAHME MOHUMAHHUS POJHM AKCHOMATHKU MpPH
IIPOBEJCHUN PACCYKACHUM;

dopMupoBaHuEe yMEHHUS BJIaJE€Th METOJaMH JI0OKa3aTeNIbCTB UM AJITOPUTMOB
pelLlIeHus, YMEHUS HUX IPUMEHATH, IIPOBOAUTH [OKA3aTEIIbHBIE PACCYXICHUS B
XOJI€ PELICHUS CTEPEOMETPUYECKUX 3a/1a4 U 3a/1a4 C IPAKTUYCCKUM COJIEPIKAHUEM,



(GopMupoBaHUE TPEJCTaBICHHUA O HEOOXOAUMOCTH  JOKa3aTeIbCTB  MpPH
000CHOBaHUHU MaTEMAaTHUUYECKUX YTBEP)KJIEHUH U POJIM aKCHOMAaTHKHU B MIPOBEICHUU
JeIYKTUBHBIX PACCyKICHU;

pa3BUTHE M COBEPLICHCTBOBAHWE HWHTEJUIEKTYAJIbHBIX M  TBOPYECKUX
CIOCOOHOCTEN 00yyarounxcs, Mo3HaBaTeIbHOW aKTUBHOCTH, UCCIIEOBATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIIJIEHUSI, UHTEpEca K U3YYEHHUIO T€OMETPUH;

(opMupoBaHue (yHKIHMOHAJIBbHOW I'PAaMOTHOCTH, PEIEBAHTHON T€OMETpHUU:
YMEHHUSl PAclO3HaBaTh IPOSABICHUS T€OMETPUUYECKUX IOHATHH, OOBEKTOB W
3aKOHOMEPHOCTEW B peajbHBIX JKU3HEHHBIX CUTyalUsIX U MPU U3YYEHUH IPYTUX
y4eOHBIX IPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEM U 3aKOHOMEpPHOCTEH,
MOJICIUPOBAHMSI PEANIBHBIX CHUTYyallMi, HCCIIEJOBAHHUS IOCTPOEHHBIX MOJEIEH,
UHTEPIPETALMU TOJYYEHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COZIEpKaTEIbHBIMU JIMHUAMU y4eOHOTO Kypca «l'eomeTpus» B
10-11 «xmaccax sBmstorcsi:  «lIpsMble M IUIOCKOCTM B MPOCTPAHCTBE,
«MHororpanuukmn», «Tena  BpameHus», «BekTtopsl U  KOOpAHMHATHI B
IPOCTPAHCTBEY, «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «YyMETh ONEPUPOBATH
HNOHATUSAMUY», PENEBAHTHBIMM T'€OMETPUU Ha YIIIYOJIEHHOM ypOBHE OOyYeHHs B
10-11 kiaccax, OTHOCHTCSI KO BCEM COJIEP>KATEIbHBIM JIMHUAM y4eOHOro Kypca, a
dopMUpoBaHUE  JIOTMYECKMX YMEHHMHM  pacmpeliensieTcss He  TOJbKO IO
coJiep KaTelIbHbIM JIMHUSAM, HO M 10 rogam oOydenus. Coaep:kanue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHusi DenepanbHoi padboueit
IpOrpaMMbl, paclpelea€HHbIM IO ToJaM OOy4YeHHs, CTPYKTYPUPOBAHO TaKHUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, IPUHIIMIIHAIBHBIM BOIPOCAM O0ydaroIIHecs
oOpamiajiucb  HEOJHOKpPATHO. ODTO MO3BOJIIET  OPraHU30BaTh  OBJAJCHHE
r€OMETPUYECKUMU MOHATUAMH M HABBIKAMU IOCJIEI0BATENBHO U MOCTYNATENbHO, C
coOJII0ICHUEM MIPUHIIUIIA TTPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUYECKUX MPEACTABICHUN 00yJalOmUXCsl, paCIIUPss U yriTyOusis
e€, o0pa3ysi NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon K M3y4EHHUIO TE€OMETPUH HA YTIyOIEHHOM YPOBHE MO3BOJISIET:

co3pate  ycnmoBus g auddepeHunanud  o0ydeHHs, OCTPOCHUs
UHAUBUYaIbHBIX  00pa3oBaTeNbHBIX MPOrpaMM, OOECHEUUTh YriayOn€HHOE
U3y4eHHUE TeOMETPUH KaK COCTABIIAIONIEH yueOHOoro mpenamera « MaTemaTikay;

HOJrOTOBUTH OOYYAIOIIUXCS K MPOJAODKEHUIO H3YYEHHUS MaTeMaTHKU C
yuétoM BbIOOpa Oynyumied npodeccun, obecrneunBas MPEEMCTBEHHOCTh MEXIY
oOmuM 1 podeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue yuebHOro kypca «l'eomerpus» Ha yriayOiaEHHOM YpOBHE
orBogutcs 204 vaca: B 10 xkmacce — 102 gaca (3 yaca B Hegento), B 11 kimacce — 102
yaca (3 yaca B HEJIEII0).



COJEPKAHUE OBYUYEHUA
10 KUIACC

IIpsiMmble M IVIOCKOCTH B POCTPAHCTBE

OcHOBHbIE  TIOHATHUS ~ cTepeoMeTpuu. Touka, mOpsmMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsTHE 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUHU U CIICJICTBUS U3 HUX.

B3anmHOe pacnosioxkeHHe NOpsMBIX B MPOCTPAHCTBE: IE€pPECEKarolInecs,
napajuielibHble W CKpelluBarolmuecs mnpsMbie. [Ipu3HaKM CKpelMBarOIIMXCS
npsMbIX. [lapamienbHOCTh TPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE: MapaJlieIbHbIE
IpsIMBIE B IPOCTPAHCTBE, MTapaJUIEIbHOCTh TPEX MPSMBIX, TAPATIIEIBHOCTh TPSIMOM
u 1ockoctu. [lapamnensHoe W UEHTpabHOE MPOECKTUPOBAHUE, H300pakeHHe
¢uryp. OCHOBHbIE CBOICTBa MapajuIeIbHOrO MpoeKTUpoBaHus. M3o0paxeHue
buryp B mapajiesbHOW MPOEKUUU. YTJbl C COHANPABIEHHBIMU CTOPOHAMHU, YTOJl
MEXIy NpsAMBIMHA B IpocTpaHcTBe. [lapannenbHOCTh MIIOCKOCTEN: NapalielibHbIE
IIJIOCKOCTH, CBOWCTBA IapajijIeIbHbIX IIJIOCKOCTEH. [Ipocrenmue
OPOCTPAaHCTBEHHbIE (PUrypbl Ha IJIOCKOCTH: TETpajap, MapajulelienuIe],
MTOCTPOCHUE CEUCHUN.

[leprieHIUKYISIPHOCTDh NPSIMOM M TUIOCKOCTH: NEPNEHANKYJISIPHBIE MIPSMBIE B
IPOCTPAHCTBE, MPSAMBIE MMAPAUIEIABHBIE W IEPIECHAMKYJSIPHBIE K IUIOCKOCTH,
IPU3HAK MEPNEHAUKYISIPHOCTH IMPSAMOW M IUIOCKOCTH, TEOpEMa O HPSIMOH
NEPIEHINKYIISIPHON IIJIOCKOCTH. OpTroroHansHOE IIPOEKTUPOBAHHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM JO IUIOCKOCTH, PACCTOSHUE
OT  TOpsIMOM 1O  IUIOCKOCTH,  OPOEKIUs  (QUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEW: TNPHU3HAK  IEPIECHAMUKYJISAPHOCTA  JIBYX
m1ockocTer. Teopema o TpEX NEePIEeHINKYIIAPaAX.

Yriael B MPOCTPAHCTBE: YroJl MEXAY NPSAMOM MU IUIOCKOCTBIO, JABYTPAaHHBIN
yroJj, JUHEWHBIA YroJl ABYTPAHHOIO yria. TpEXTrpaHHbI U MHOTOTPAHHBIE YTJIBIL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoHCTBa IUIOCKHX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOrO yria. Teopembl KOCHHYCOB M CHHYCOB JUIS
TPEXTPAHHOIO yTJIA.

MHOrorpaHHuKHu

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpanHuka. [Ipmsma: n-yrompHas
npu3Ma, IpsiMasi 1 HaKJIOHHAsl MPU3MbI, OOKOBAasi U MOJHAsl MOBEPXHOCTb MPU3MBI.
[Tapayutenenunien, OPSAMOYTOJIBHBIM — MHapajulesIeNUNe]] W  €ro  CBOWCTBA.
Kparuaiimne mnyTd Ha TOBEPXHOCTHM MHOTorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennas Tteopema Iludaropa. Ilupamuma: n-yrombHas mnupamuia,
npaBuibHas W yceu€HHass mnupamuabl. CpoiicTBa pédbep M OOKOBBIX TpaHeil
IIPaBWIbHOW nUpaMubl. lIpaBriibHbIE MHOTOTpaHHUKU: NPABUJIbHAS NpPU3Ma U



IIpaBUJIbHAS IIMpPaMUJA, IPaBWIbHASA TPEYroJibHAs IMpaMHUIAa W IPABUIbHBIN
TeTpa’ap, KyO. IlpencraBineHue O NpaBWIBHBIX MHOTOIPAHHUKAX: OKTadJp,
JNOACKAdIp U UKOCABIP.

Bbruncnenue 51€MEHTOB MHOTOTPaHHMKOB: pEOpa, JuaroHalid, YIJbl.
[Tnomans OOKOBOW IMOBEPXHOCTH W TIOJHOW TOBEPXHOCTH TMPSIMON IPHU3MBI,
IUIOIIAJIb OCHOBaHUM, TeopeMa O OOKOBOl MOBEPXHOCTH NPSIMON MPU3MBI.
[Inomane OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTH MPABWIBHON NUPAMUIBL,
TeopeMa O IUIOAAU YCEUEHHON ITUPaMUIBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUH  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHUMMETpUSi B IIPaBUJIBHOM MHOTOIPDAHHHUKE: CHUMMETPUS
napajuielIenunea, CUMMETPUs IPaBUIBHBIX IPU3M, CHUMMETPUS IMPABUIBHOU
UPaMU/IbI.

BekTOpbl 1 KOOPpAUMHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, [UIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPHl KOJUIMHEAPHBIE, COHAIIPABJICHHBIE W I[POTUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIEHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHUE BEKTOPOB, CyMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHUE BEKTOpA Ha
yucio. CBOMCTBA CIOXKEHHS BEKTOPOB. CBOMCTBA YMHOYKEHHSI BEKTOpPA HA YHCIIO.
[TonsaTue xoMIUTaHapHblE BEKTOpHI. [IpU3HAK KOMIUIAHApDHOCTU TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. TeopemMa O pPas3loKEHUU BEKTOpA IO TPEM
HEKOMIUIAHapHbIM  BekTopaM. [IpsAmoyrosbHas  cucremMa  KOOpAWHAT B
npoctpancTBe. KoopanHatel Bektopa. CBsi3b MEXAY KOOPAMHATAMHM BEKTOpA M
KOOpAMHATAMU TOYEK. YTON Mexay BekTopamu. CKalnspHOE NPOU3BEICHHE
BEKTOPOB.

11 KVIACC

TeJia BpaleHust

[ToHATHs: UWIMHAPUYECKAss MOBEPXHOCTb, KOHHYECKass IOBEPXHOCTH,
cepuueckas TMOBEPXHOCTh, oOOpasyromue mnoBepxHocTedl. Tenma BparieHus:
IJIMHAP, KOHYC, YCeY€HHBI KOHyC, cdepa, map. BszaumHoe pacmonoxeHue
chepbl M IJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o00paxkeHue Ten
BpalleHHus Ha TUIOCKOCTH. Pa3BépTka mmnunapa u konyca. Cummetpus chepsl u
mapa.

O0béM. OcHoBHble cBoiicTBa 00BEMOB Ten. Teopema 00 00bEME
OpsIMOYTOJIBHOTO Mapajuienenunena v ciaeactsus u3 He€. OO0bEM mnpaAMon H
HAKJIOHHOM TPU3MBI, WIMHIPA, MUPaAMUAb U KoHyca. OO0BEM Iapa W mapoBOTro
CerMeHTa.

KomOuHaiuu Tenm BpaleHuss U MHOTOrpaHHHKOB. [Ipw3ma, BmmcaHHas B
IWUIMHJp, ONHCaHHas okojo uwimHapa. Ilepeceuenne chepsr u mapa ¢
wiockocThio. Kacanme mapa u cdepsl miockocTeio. [loHSATHE MHOTOTrpaHHHKA,



OTIMCAHHOTO OKOJIO c(depbl, cdeppl, BNHCAaHHOW B MHOTOI'PaHHUK WM TEJIO
BpaILICHUS.

[Tnomane MOBEPXHOCTH IWJIMHIpPA, KOHYyCa, IUIOMaas chepbl U e€ JacTeil.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIANCH IMOBEPXHOCTEH
nonoOHbIX Quryp. IlpeoOpa3zoBanue moao0usi, roMoTeTHs. PelieHne 3agad Ha
IJIOCKOCTH C UCTIOJIb30BAHUEM CTEPEOMETPUYECKUX METOOB.

[TocTpoenue ceyeHrii MHOTOIPaHHUKOB M T€JI BPALICHUS: CEYEHUS LIWIIMHIpa
(mapaJyienbHO W TMEPICHANKYJSIPHO OCH), CEUYCHHS KOHyca (mapalieiabHble
OCHOBAHUIO U MPOXOAAIIME YEPE3 BEPIIMHY), CEUCHHUS 11apa, METOJIbI MOCTPOCHUS
CEUCHMU: METOJ| CJIEJOB, METOJ BHYTPEHHEIO MPOCKTUPOBAHUS, METOJI NIEPEHOCA
CEKYIIIEH MJIOCKOCTH.

BekTOopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepanuu  Haja  BeKTopamu. BekTopHOe
YMHOXXE€HHE BEKTOpoB. (CBOMCTBa BEKTOPHOTO YyMHOXeHHUs. [IpsMoyrosbHas
cucTteMa KoopauHaT B mpoctpanctBe. KoopauHaTel BekTopa. PasznoxeHnue BekTopa
no ©Oazucy. KoopJIHWHATHO-BEKTOPHBI METOJA MPU PEHICHUU TE€OMETPUUYECKUX
3a/1ad.

JIBUKeHUs B IPOCTPAHCTBE

JIBwxenust mpoctpanctBa. OTtoOpaxeHus. [[BrkeHUss U paBEeHCTBO (uryp.
OO6mme cBoiicTBa JBWXKEHUH. Buapl JBMXXEHUN: TapauieNibHBIN MepeHoc,
LEHTpaJIbHAasl CUMMETpPHS, 3€pKaJibHasi CUMMETPHUS, MOBOPOT BOKPYT MPSIMOIl.
[TpeobpazoBanus nonodus. [Ipsamas u chepa Diinepa.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIETI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIbTATbBI

1) rpa:xxnanckoe BoCIMTAHME:

c(hOpMHUPOBAHHOCTD TPAXKTAHCKOMW MO3UIIMKM 00YUaIOIIETrocs Kak aKTUBHOTO U
OTBETCTBEHHOTO  WJIE€HA  POCCHUHCKOro  oOIIecTBa,  IPEJACTaBICHHE O
MaTeMaTHYeCKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
IpoIeayp TpakJaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI M JPYroe), yMEHHE
B3aMMOJICMCTBOBAaTh C COLUAIBHBIMU HHCTUTYTAMHM B COOTBETCTBHUM C HX
GyHKIMSIMUA U HA3HAYCHHUEM;

2) naTpHMOTHYECKOE BOCITUTAHUE:

c(hOpPMUPOBAHHOCTh POCCUNUCKOM T'PaKIAHCKOW UICHTUYHOCTH, YBOKCHUS K
MPOILJIOMY M HACTOSIIIIEMY POCCUMCKOW MaTeMaTHUKH, IIEHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOW MATEMATUUYECKOU IIKOJIBI,
UCIIOIb30BaHUE ATUX JOCTIDKCHUN B JPYrMX HayKaxX, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHHUE AYXOBHBIX LEHHOCTEW pOCCHUICKOro Hapoaa, cGOPMUPOBAHHOCTb
HPaBCTBEHHOTO CO3HAHUS, STUYECKOTO MOBEJICHMS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTIKCHUNW HAyKu U JEATEIbHOCThIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B HOCTPOCHHUE YCTOMUYMBOrO OYIYIIETO;

4) 3cTeTHYeCKOe BOCIIUTAHHE:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETUKY MAaTEMaTUUECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1ay, PELICHUH, pacCyXI€HUH, BOCIPUUMUYUBOCTh
K MaTeMaTUYECKUM acIleKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHHe:

c(OPMHPOBAHHOCTh yYMEHHS TPUMEHSITh MaTEeMaTUYECKUe 3HAHUS B
WHTEPECax 3I0pOBOTO U 0€30MacCHOTO 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOC THTaHHE, COATAHCHPOBAHHBIA PEXHUM 3aHATHH U
OTJIbIXa, PETYIsIpHAs hU3HUECKass aKTHBHOCTH), (PU3NUECKOE COBEPIIICHCTBOBAHUE
[IPU 3aHITUSAX CIIOPTUBHO-03JJOPOBUTENIBHOMN AESTEIbHOCTHIO;

6) TpynoBOe BoCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HaHUE IIEHHOCTU TPYAOIIOOUS, HHTEpeC K
pasnuyHbiM  chepam  mpoecCHOHANBHON  JESITENIbHOCTH, CBSI3AHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymerr mpodeccunt U peanu3oBbIBAaTh COOCTBEHHBIC >KU3HEHHBIC IIJIAHBI,
TOTOBHOCTh M  CHOCOOHOCTH K  MaTeMaTHYeCKOMYy  OOpa30BaHHI0 U



caMo0oOpa30BaHWI0 Ha TMPOTSHKEHWH BCEW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIIEHUH MTPAKTUYECKUX 3a]1a4 MATEMaTHIECKON HAMPaBICEHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHNE:

c(OpPMHPOBAHHOCTh  JKOJOTUYECKOW KYJIbTYphl, TIOHMMAHHE BIUSHUS
COIIMAIbHO-PKOHOMHYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOJHON U COLUATBLHOMN
Cpelbl, 0CO3HaHUE TI00ATBHOTO XapaKTepa dKOJOTUYECKUX MPOOIEeM, OpUCHTALIHS
HAa TPUMEHEHHE MAaTeMaTUYeCKUX 3HaHMM JUIsl penieHus 3axad B o0JiacTu
OKpYXalolel cpefpl, IUIAHUPOBAHUE IIOCTYNKOB U OIEHKH HMX BO3MOXKHBIX
MOCJICJICTBUM JJI OKPY>KAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOT 0 O3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKM ©  OOINECTBEHHOW  NPAKTUKH, IMOHWMaHHUC
MaTeMaTH4YeCKOM HayKu Kak cdepbl 4YeTOBEYECKOW JESTEIbHOCTH, JTaloB €&
pPa3BUTHS M 3HAYUMOCTH I Pa3BUTHS LUBUIU3ALMH, OBJAJCHUE S3BIKOM
MaTeMaTUKU M MAaTeMaTUYECKOW KyJIbTypOW KakK CPEACTBOM IO3HAHUS MU,
TOTOBHOCTh OCYIIECTBJISATh MPOEKTHYIO M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHIVBUAYAJIHHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTeJbHbIC YHHUBEpPCAJIbHBIC YYeOHbIC ACHCTBUSA

ba3oBble jjornyeckue aeiicTBuA:

BBISIBJISITh U XaPAaKTEPU30BATh CYIIECTBEHHbIE MPU3HAKU MATEMaTHYECKHUX
OOBEKTOB, TIOHSTUW, OTHOIICHUH  MEXJTy [MOHATUSIMHU, (POPMYIUPOBATH
OTpe/IeSICHHs] TIOHSITUM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCUu(pUKAIIY,
OCHOBAaHMSI 17151 0000IIEHNS U CPAaBHEHHUSI, KPUTEPUU TPOBOJIUMOIO aHAIN3a;

BOCIIPHHUMATh,  (OPMYJIUPOBaTh W  TPEOOpPa3OBBHIBATH  CYKIICHUS:
YTBEPAUTEIbHbBIE U OTPUIIATENIbHBIE, EAUHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (hakTax, MaHHBIX, HAOMIONEHUAX W YTBEPKACHHSIX, MpEJJIaraTh KPUTESPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U MPOTUBOPEY U,

JenaTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX H
WHYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUeHUH 10 aHAJIOTHH;

MPOBOJIUTh CAMOCTOSATENIBHO J10Ka3aTeIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(OpsiMbI€ U OT MPOTUBHOTO), BEICTPAaUBATh apryMEHTAIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS M BHIBO/IBI;

BBIOMpaTh crmocod pereHus: y4eOHOM 3amauu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pelIeHHWs, BbIOMpaTh HamboJee TOAXONMAIUMHA C  y4€ToM
CaMOCTOSITEJILHO BBIJIEJICHHBIX KPUTEPHEB).

ba3oBble uccienoBarelbCcKue AeHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIIEIOBATEIHCKUM HHCTPYMEHT TO3HAHUS,
dbopMynupoBaTh  BONPOCH,  (PUKCHUPYIOIIHME  MPOTHBOpPEYHE,  MpobIeMy,
yCTaHABJIMBATh MCKOMOE M JIaHHOE, (OPMHPOBATH THIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3UIINI0, MHEHHUE;

MPOBOJUTH CAMOCTOATENBHO CIIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEOBAHHE
M0 YCTaHOBJICHHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro 00beKTa, sIBJICHUs, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00BEKTaMHU, SIBICHUSIMU, MPOIECCAMU;

CaMOCTOATENBbHO (OPMYIHPOBATH OOOOIICHUS W BBIBOJABI IO pe3yibTaTam
IPOBENEHHOTO  HAOJIONEHUs, MCCIENOBAaHUSA, OLEHUBATh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IICHU;

POTrHO3UPOBATh BO3MOXKHOE pa3BUTHUE IIpollecca, a TakKKe BbIIBUTAThH
MPENOI0KEHHUS O €0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBIISITH ACPUIUTH MH(MOpPMAIUK, TaHHBIX, HEOOXOAMMBIX /JIsi OTBETa Ha
BOTIPOC U JJIsl PEIICHUS 3a1a4u;

BBIOMpATh MH(POPMAIUIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATh,
CUCTEMATU3UPOBATh M HMHTEPIPETUPOBATh WHOOPMAIMIO PA3IMYHBIX BHUJIOB H
dbopm npeacTaBiIeHUS;

CTPYKTYypUpOBaTh WH(GOPMAIMIO, MPEICTaBIATh €€ B PasIUYHBIX (Qopmax,
WUTIOCTPUPOBATh TpaduyuecKy;

OLICHHBATh HaIEKHOCTD uH(popManuu o CaMOCTOSITENTHHO
chOpMYyIMPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBbIE YHUBeEPCAJIbHbIe YUeOHbIe IeiicTBUS

OOmenue:

BOCIIPHHHMATh U (POPMYJIUPOBATh CYKJICHHUS B COOTBETCTBUU C YCIOBUSIMU H
HEISIMU  OOIICHMS, SICHO, TOYHO, I'PAMOTHO BBIPQ)KaTh CBOIO TOYKY 3PCHHS B
YCTHBIX M IUCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHUS IO XOJy PCEHICHUS 3a/ayH,
KOMMEHTHPOBATh TIOJYICHHBIN PE3yJIbTAT;

B XOJI¢ OOCYXKJICHHUS 3aJ1aBaTh BOIIPOCHI TI0 CYIIECTBY OOCYXIaeMOH TEMBI,
npoOJIeMBl, penlaeMoOi 3aJadd, BBICKA3bIBATh HJCH, HAIICJICHHBIC Ha TIOMCK
pEIICHUS, COIMOCTABIATh CBOM CYXKJICHUS C CYXICHUSIMH JPYTUX YYaCTHHUKOB
auaiora, oOHapy)KHWBaTh Pa3IMuMe M CXOACTBO TO3HWIIMH, B KOPPEKTHOH (opme
(bopMyIHpOBaTH Pa3HOTIIACHS, CBOU BO3PAXKEHUS;

IIPEJICTABIIATh PE3yJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, UCCIICIOBaHMSI,
IIPOCKTa, CaMOCTOSATEIHLHO BBIOMpPATh (OpMAT BBICTYIUICHHS € Y4ETOM 3aja4
IIPE3EHTAIUN U OCOOCHHOCTEH ayIUTOPHUH.

PerynsiTuBHbIe YHUBepcaJbHbIE YueOHbIE 1elCTBUSA
Camoopranuszanus:



COCTaBJIATh IJIaH, aITOPUTM pEIICHUs 3aJlauM, BEIOUpaTh CIOCOO pelieHus ¢
y4€TOM UMEIOUINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEW, apTyMEHTHPOBATh
U KOPPEKTUPOBATh BapUaHThI PEIICHUN ¢ Y4ETOM HOBOM MH(pOpMauu.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVICKT:

BIaJeTh ~ HABbIKAMU  IIO3HABAaTENbHOM  pedrexkcun Kak  OCO3HaHUs
COBEpIIAEMBIX JECUCTBUN U MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAJCTh
crocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca M pe3yibTaTa pPELIEHUs
MaTeMaTUYeCKOM 3a/1auu;

OpEeIBUACTh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PELICHUU 3aJauu,
BHOCHUTb KOPPEKTUBBI B JIESTEIIbHOCTb HA OCHOBE HOBBIX OOCTOSITEILCTB, JJAaHHBIX,
HalIEHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHUE PE3yJIbTaTa LEIH U YCIOBUSAM, OOBSCHATh MPUUUHBI
JOCTHXKEHHUS WM HEJIOCTHXKEHHS PEe3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OLIUOKY,
JaBaTh OLEHKY NPUOOPETEHHOMY OMBITY.

CoBMecTHas 1€ATEIbHOCTD:

NOHUMAaTh U KCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHAMBUIYaIbHON
paboThl mMpU pEHIeHUH YYeOHbIX 3aJa4, MPUHUMATh 1EJIb COBMECTHOMU
NEeSTENbHOCTH, TUJIAHUPOBATH OPraHU3alMI0 COBMECTHON palOoThl, pachpeneisiTh
BUJIbI palOT, JIOroBapuBaThbCs, OOCYXAAaTh TPOLIECC U pe3yiabTaT padoTHI,
000011aTh MHEHHST HECKOJILKUX JIFOJIEH;

y4acTBOBATh B IPYNINOBBIX (opMax padoThl (00CYkACHMS, OOMEH MHEHUH,
«MO3TOBbI€ IITYpPMbl» M HWHBIE), BBIIOJHATH CBOK 4YacTb pabOTBl U
KOOPJMHUPOBATh CBOU JEWUCTBUS C JPYTMMHU YJI€HAMU KOMAaH/bl, OLEHUBATH
KayecTBO CBOETO BKJIaJa B OOLIMH MPOAYKT MO KPUTEPHUSIM, CHPOPMYIUPOBAHHBIM
YYaCTHUKAMU B3aUMOJICHCTBHUS.

INPEJMETHBIE PE3YJIBTATBI

K koniy 10 kinacca o0yyaronuiicss HAQyYuTCS:

¢ CBOOOZHO ONEPUPOBATH OCHOBHBIMU MOHATHSMH CTEPEOMETPHHM IPHU
pELIEeHNH 3a7a4 ¥ IPOBEICHUU MAaTEMATUYECKUX PACCYKICHUM;

e IPUMEHATh AKCUOMBI CTEPEOMETPUU M CIEACTBUSA W3 HUX IIPU PEUICHUHU
Tr€OMETPUYECKUX 3a/1a4;

e KJIaCCU(PULIMPOBATh B3aUMHOE PACIIOJIOKEHUE TMPSMBIX B TPOCTPAHCTBE,
IJIOCKOCTEN B IIPOCTPAHCTBE, MPSAMBIX U IIJIOCKOCTEH B POCTPAHCTBE;

¢ CBOOOJTHO  ONEpPUPOBaTH MNOHATHUAMHM, CBSI3aHHBIMM C  yIJIaMd B
IIPOCTPAHCTBE: MEXAY IPSAMBIMA B IPOCTPAHCTBE, MEXKAY NPSIMOU U
IIJIOCKOCTBIO;

 CBOOOJTHO ONIEPUPOBATH MOHATHSIMH, CBI3aHHBIMU C MHOTOTPAHHUKAaMH;



¢ CBOOOZHO pacmo3HaBaTh OCHOBHBIE BHUJbI MHOTOTPAaHHUKOB (TIpHU3Ma,
nUpaMua, IPsIMOYTOJIbHBIN Tapajuiesenune, Kyo);

e KJJaCCU(UIIUPOBATH ~ MHOTOTPAHHUKH,  BBIOMpass  OCHOBaHWUS  JUIS
KJ1accupuKaIuu;

«CBOOOHO  ONEPUPOBATH  TOHATHSIMH, CBA3aHHBIMH C  CEYCHUEM
MHOTOTPaHHUKOB IIJIOCKOCTBIO;

e BBITIIOJIHATH MapajuieIbHOE, [IEHTPAIBHOE U OPTOTOHAJILHOE MPOEKTUPOBAHKE
¢buryp Ha IIOCKOCTh, BBIMOJIHATH U300pakeHUs GUTYpP Ha MIIOCKOCTH;

e CTPOUTHh CEYEHUSI MHOTOTPAHHUKOB pPAa3JIMYHBIMH METOJAMH, BBIIIOJHATH
(BBIHOCHBIE) TUIOCKHME YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (pUTYp:
BUJ] CBEPXY, COOKY, CHU3Y;

e BEIYUCIIATH IUIONIAU MOBEPXHOCTEH MHOTOI'PAaHHUKOB (TIpU3Ma, TUpaMu/ia),
FEOMETPUYECKUX TeJ C MPUMEHEHUEM (HOpMYII,;

e CBOOOZHO ONEpUPOBaTh MOHATUSIMHU: CUMMETpPHsI B IPOCTPAHCTBE, LICHTP,
OCh M IUIOCKOCTh CHUMMETPHUH, ILIEHTP, OCh M IUIOCKOCTh CHUMMETPHUHU
duryps;

¢ CBOOOJIHO OINEPUPOBATh MOHATHUSIMU, COOTBETCTBYIOUIMUMU BEKTOpaM H
KOOpAMHATAM B MPOCTPAHCTBE;

e BBITIOJIHATH JICHCTBUS HAJl BEKTOPAMU;

epemIaTh 3aJa4M HAa JO0KA3aTEIIbCTBO MATEMaTUUYECKUX OTHOIIEHUU U
HaxO0XJCHUE TECOMETPUYECKUX BEJIMYMH, MPUMEHSISI W3BECTHBIC METOJIbI
MIPU PEIICHUU MaTEMAaTUYECKUX 3aj]a4 MOBBIIIEHHOTO U BHICOKOTO YPOBHS
CJI0KHOCTH,;

e IPUMEHATH MPOCTEUIINE TMPOrPAMMHBIE CpPEACTBA U  DJIEKTPOHHO-
KOMMYHHUKAIIHOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1ay;

e U3BJICKATh, MPEOOPa30BbIBATE W HHTEPIPETUPOBATH HMHGOPMALUIO O
MPOCTPAHCTBEHHBIX TEOMETPHUYECKUX (UTypax, MPEACTABICHHYIO Ha
YyepTekax U pUCyHKax;

e IPUMEHATH  TOJIYYECHHbIC 3HAHUS HA  MpaKTUKE: CpaBHUBATh U
aHaJIM3UPOBATh PEalbHbIE CUTyallud, NMPUMEHSTh HU3YYCHHBIE MOHATHUS B
mpolecce TIMOWCKa PeIIeHWs MaTeMaTW4ecku  CcopMyInpOBaHHOM
npoOJieMbl, MOJEIHUPOBATH PEAJIbHBIE CHUTYyallMM Ha SI3bIKE T'€OMETPHUU,
HCCIIEIOBATh MOCTPOCHHBIE MOJIENIM C UCIOJIb30BAHUEM T'€OMETPUUYECKUX
MOHSATUN M TEOpeM, ammapara aureOpbl, peraTh MPaKTUYECKHE 3aJ1auyH,
CBSI3aHHbBIC C HAXOXKJIECHUEM I€OMETPUUYECKUX BEJIMUHH;

e UIMETh TMPEACTABICHUS 00 OCHOBHBIX JTamax pa3BUTUS TEOMETPUHM Kak
COCTaBHOM 4acTH GyHIaMEHTA PAa3BUTHUS TEXHOJIOTHUH.

K koniy 11 kiacca oOyJaroniuiicss HAy4YnuTCS:



¢ CBOOOJTHO OIEpPUPOBATh MOHATUSMH, CBS3aHHBIMU C LHWJIMHAPUYECKOH,
KOHUYECKONM U c(hepudyecKkor TMOBEPXHOCTSIMHU, OOBACHITH CIOCOOBI
NOJIyYEHUS,

e ONIEPUPOBATH MOHSATUSIMU, CBSI3aHHBIMU C TEJaMU BPAILICHUS: LWIHMHAPOM,
KOHYCOM, c(hepoil 1 mapom;

e pacro3HaBaTh TeJa BpallleHus (UIUHIP, KOHYC, cdepa U 1map) u 0ObSICHATh
CIIOCOOBI MOTYYEHUS TEN BpALICHUS;

e KJJaCCU(UIIUPOBATH B3AMMHOE PACIONIOKEHUE ChEephl U MIIOCKOCTH;

e BBIYUCIISITh BEJIWYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB W TEJ BpAILICHUS,
00BEMBI U TUIOMIAJM TOBEPXHOCTEH MHOTOIPAHHMKOB U TeJl BpallleHHUS,
Tr€OMETPUYECKUX Tell C TPUMEHEHUuEM (HopMyIT;

¢ CBOOOZHO OIEpUPOBaTh TMOHATUSIMH, CBA3AHHBIMH C KOMOMHAIIMSIMHU TeJ
BpallleHWs] 1 MHOIOTPaHHUKOB: MHOT'OIPAHHUK, BIMCAaHHBIA B cdhepy U
OMHCaHHBIA OKOJIO cepbl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIM TEJIO
BpalllCHMUS;

e BBIUKCIISATh COOTHOIICHUS] MEX]Y IJIOIIAIIMHU MOBEPXHOCTENH M 00bEMaMu
I10JTIOOHBIX TEJI;

e N300paxkaTh H3y4yaeMble (UTYpbl, BBINOJHATH (BBIHOCHBIE) IUIOCKHE
YepTEkKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (UTYp: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHMSI TeJl BPAICHUS;

e U3BJIEKATh, MHTEPIPETHPOBATH U MpPeoOpa3oBbIBATh HHPOPMALUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MPEACTABICHHYIO Ha
YepTekKax U pUCyHKax;

e CBOOOHO ONEPHUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTRBE;

e BBITNOJIHATH ONEPALIMH HAJl BEKTOPAMU;

*3371aBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT;

e pEIIATh T€OMETPUYECKHUE 3a7a4l HA BBIUMCICHUE YIJIOB MEXIY MPSAMBIMUA U
IJIOCKOCTSIMH, BBIUYMCIIEHUE PACCTOSHHUM OT TOUKH JI0 IUIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAUHATHOIO METOA MPU PEIICHHH;

¢ CBOOOZHO ONEPUPOBATh MOHATHSIMH, CBSI3aHHBIMH C JIBHDKEHHEM B
NPOCTPAHCTBE, 3HATh CBOMCTBA JIBH)KECHUU;

* BBIMOJHATh M300pa)K€HUs MHOTOIPAaHHUKOB M TEJ BpalleHUs Mpu
MMApAJUICIIBHOM  T[EPEHOCE, LEHTPAIBHOM CHMMETPHUM, 3€PKaJbHOU
CUMMETPHH, IIPU IIOBOPOTE BOKPYT MPsIMOM, TpeoOpazoBaHus o 100us;

e CTPOUTh CEUEHHs MHOTOIPAaHHHMKOB W TEJI BPAIICHUS: CEYEHUs LWIMHApA
(mapauiesnbHO M NEPIEHIUKYISIPHO OCH), CEUECHHS KOHYCa (IapajlielibHbIe
OCHOBAHMIO ¥ IIPOXOJSAIIME YEPE3 BEPILINHY), CEUEHUS 11apa;

* ICIIOJIb30BaTh METOJbl IIOCTPOEHHS CEUEHUW: METOJ CIEIO0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIEN TIIOCKOCTH;



e IOKa3bIBaTh T€OMETPUUYECKUE YTBEPKIACHUS;

e IPUMEHITh TE€OMETpHUeCKHe (HaKThl IS PEIICHUS CTEPEOMETPUUYECKHUX
3a7a4, IPEANOJIArarluX HECKOJIbKO IIArOB pPELICHUs, €CIHU YCIOBUS
MIPUMEHEHUS 3a/1aHbI B IBHOW U HESIBHOM (hopMme;

epelIaTh 3aJa4M HA JO0KA3aTeJIbCTBO MATEMaTUYECKUX OTHOLICHUN U
HAXOXKJICHUE TEOMETPUUYECKUX BEIINYMH;

e IPUMEHATh MPOTPAMMHBIE CPEIICTBA M HJIEKTPOHHO-KOMMYHHUKAIMOHHBIE
CHUCTEMBI IIPU PEIIEHUN CTEPEOMETPUYECKUX 3a/1aY;

e IPUMEHSATH MOJYYCHHbBIC 3HAHUS HA MPAKTUKE: CPABHUBATH, AHAJIIM3UPOBATH
U OILICHUBATh pEaJbHBbIE CHUTyallMW, MPUMEHATbh HM3YYCHHbIC TMOHATHA,
TEOPEMBI, CBOMCTBA B IMPOILECCE IIOUCKA PEIICHUS MaTeMaTHYECKU
chopMyJIMPOBaHHOW MPOOJIEMBI, MOJACIUPOBATh pealibHbIC CUTyallud Ha
SI3bIKE T€OMETPHUH, UCCIIEA0BATH IMTOCTPOECHHBIE MOJIENIA C UCTIOJIb30BAHUEM
F€OMETPUYECKUX TIOHATUH M TeOopeM, ammapara aiareOpbl, pemarhb
MPAKTUYECKUE 3aJlauyd, CBS3AHHBIE C HAXO0XKJACHUEM TE€OMETPUUYECKUX
BEJINYMH;

e UMETh TPEACTaBICHUS 00 OCHOBHBIX JTalax pa3BUTHUS TEOMETPUU KakK
COCTaBHOM 4yacTu (pyHIaMEHTa pa3BUTHS TEXHOJOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaunuecTBO 4acoB DJ1eKTPOHHBbIE
Ne HaunMenoBaHue pa3ieioB U TeM (uudposrbie)
Kontpoasnbie | IlpakTtuyeckue
n/n NPOrpamMmmbl Bcero o0pa3oBaTesibHbIE
padoThI padoTbI
pecypchl
http://www.openet.edu.ru/

1 BBenenwne B crepeomMeTpuio 23 1 http://www.fipi.ru/
http://olympiads.mccme.ru/mmo/

5 BzaumHoe pacnionoxxeHue npsiMbIX B 5 1 http://www. mathnet.spb.ru/

MPOCTPAHCTBE
http://www.neive.by.ru/
http://zadachi.mccme.ru/

3 [TapajueabHOCTB NPSAMBIX U IUNIOCKOCTEN B 8 http://www.etudes.ru/

MPOCTPAHCTBE
http://olympiads.mccme.ru/mmo/
4 HepneHz[mfympHocm TpAMBIX 1 25 http://www. mathnet.spb.ru/
MJIOCKOCTEH B MPOCTPAHCTBE
http://www.neive.by.ru/
http://zadachi.mccme.ru/

5 VoIt 1 paccTosHis 16 1 http://www.etudes.ru/
http://geometry2006.narod.ru/
http://www.geometry-

6 MHororpaHHuKu 7 1 exe hi7.ru/
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http://zadachi.mccme.ru/

[ToBTOpenue, 0000IIEHHE U CUCTEMATU3ALIHS 5 http://www.etudes.ru/
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http://www.google.com/url?q=http%3A%2F%2Folympiads.mccme.ru%2Fmmo%2F&sa=D&sntz=1&usg=AFQjCNHzVUREM1xkMDXKiBhGvH1iVZJQpA
http://www.google.com/url?q=http%3A%2F%2Fwww.mathnet.spb.ru%2F&sa=D&sntz=1&usg=AFQjCNHg2qoTrq96IoHoa9j29Fd9RITSJQ
http://www.google.com/url?q=http%3A%2F%2Fwww.neive.by.ru%2F&sa=D&sntz=1&usg=AFQjCNFAobwtzqxPBR4q2BjPgDkYFI5AVw
http://www.google.com/url?q=http%3A%2F%2Fzadachi.mccme.ru%2F&sa=D&sntz=1&usg=AFQjCNH-EXaA9I2HNvPzimjXJjxw1U-GqA
http://www.google.com/url?q=http%3A%2F%2Fwww.etudes.ru%2F&sa=D&sntz=1&usg=AFQjCNFRZxG0igcZjByrCWrqtPkKWaMq1Q

11 KIIACC

KoaunuyecTBo 4acoB DJ1eKTPOHHBbIE
HanmMmeHoBaHHE pa3aeioB U TeM nudpoBbIe)
Ne n/mm P Koutpoabnsie | IpakTuueckue (1 cbp
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTbI
pecypchl
http://www.neive.by.ru/
http://zadachi.mccme.ru/
1 Ananutrnyeckasi reoMeTpus 15 1 http:/Panvsy. etules. i/
http://olympiads.mccme.ru/mmo/
2 Hosropenue, o6o6meH1:1e 1 15 1 http://www.mathnet.spb.ru/
cucreMaruisanusi 3HaHUU
http://geometry2006.narod.ru/
" http://www.geometry-
3 O0BEM MHOTOTpaHHHKA 17 1 exe h17 ru/
http://olympiads.mccme.ru/mmo/
4 Tena Bpamenus 24 1 http://www.mathnet.spb.ru/
.. http://www.openet.edu.ru/
5 [Tnommany moBepXHOCTH M 00BEMBI 9 1 http://www. fipi.ru/
KPYTJIBIX TEI
http://olympiads.mccme.ru/mmo/
6 JIBOKeHUS 5 1 http://www.mathnet.spb.ru/
TMoBTODEHME. 060BIICHIE http://www.neive.by.ru/
7 BToperme, HeHme 1 17 2 http://zadachi.mccme.ru/

cucTeEMaTH3alUg 3HAHUN

http://www.etudes.ru/



http://www.google.com/url?q=http%3A%2F%2Fwww.neive.by.ru%2F&sa=D&sntz=1&usg=AFQjCNFAobwtzqxPBR4q2BjPgDkYFI5AVw
http://www.google.com/url?q=http%3A%2F%2Fzadachi.mccme.ru%2F&sa=D&sntz=1&usg=AFQjCNH-EXaA9I2HNvPzimjXJjxw1U-GqA
http://www.google.com/url?q=http%3A%2F%2Fwww.etudes.ru%2F&sa=D&sntz=1&usg=AFQjCNFRZxG0igcZjByrCWrqtPkKWaMq1Q
http://www.google.com/url?q=http%3A%2F%2Folympiads.mccme.ru%2Fmmo%2F&sa=D&sntz=1&usg=AFQjCNHzVUREM1xkMDXKiBhGvH1iVZJQpA
http://www.google.com/url?q=http%3A%2F%2Fwww.mathnet.spb.ru%2F&sa=D&sntz=1&usg=AFQjCNHg2qoTrq96IoHoa9j29Fd9RITSJQ
http://geometry2006.narod.ru/
http://www.google.com/url?q=http%3A%2F%2Folympiads.mccme.ru%2Fmmo%2F&sa=D&sntz=1&usg=AFQjCNHzVUREM1xkMDXKiBhGvH1iVZJQpA
http://www.google.com/url?q=http%3A%2F%2Fwww.mathnet.spb.ru%2F&sa=D&sntz=1&usg=AFQjCNHg2qoTrq96IoHoa9j29Fd9RITSJQ
http://www.google.com/url?q=http%3A%2F%2Fwww.openet.edu.ru%2F&sa=D&sntz=1&usg=AFQjCNF1BAJPcriuRadW00T_vHd2uRF7og
http://www.google.com/url?q=http%3A%2F%2Fwww.vidod.edu.ru%2F&sa=D&sntz=1&usg=AFQjCNGjgS8yIg_oRFbDsLn-rNGEYpx6mw
http://www.google.com/url?q=http%3A%2F%2Folympiads.mccme.ru%2Fmmo%2F&sa=D&sntz=1&usg=AFQjCNHzVUREM1xkMDXKiBhGvH1iVZJQpA
http://www.google.com/url?q=http%3A%2F%2Fwww.mathnet.spb.ru%2F&sa=D&sntz=1&usg=AFQjCNHg2qoTrq96IoHoa9j29Fd9RITSJQ
http://www.google.com/url?q=http%3A%2F%2Fwww.neive.by.ru%2F&sa=D&sntz=1&usg=AFQjCNFAobwtzqxPBR4q2BjPgDkYFI5AVw
http://www.google.com/url?q=http%3A%2F%2Fzadachi.mccme.ru%2F&sa=D&sntz=1&usg=AFQjCNH-EXaA9I2HNvPzimjXJjxw1U-GqA
http://www.google.com/url?q=http%3A%2F%2Fwww.etudes.ru%2F&sa=D&sntz=1&usg=AFQjCNFRZxG0igcZjByrCWrqtPkKWaMq1Q
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

I'eomeTpus 10-11 knacc: yue6. s 00meo0pa3oBaTeIbHBIX YIPEIKISHUM:

06a30BbI1H U ipoduiabHbIN ypoBHH/ JI.C.ATanacsiH, B.®.byty3o0s, C.b.KagomiieB u

ap. - 21-e u3n.-M.: Ilpocsernenue

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

Poccuiickuii moptai oTKpbeITOro oopaszoanus http://www.openet.edu.ru/
denepalbHBII HHCTUTYT NIEAarornyeckux u3mepenui http://www.fipi.ru/
[Topran nHbOpMATMOHHON TIOIEPKKK EAMHOTO rocy1apcTBEHHOTO
sKk3ameHa http://www.ege.edu.ru/

MOCKOBCKHI IIEHTP HEMPEPHIBHOTO MATEMAaTHYECKOT'0 00pa30BaHUs
http://www.mccme.ru/

Cetb TBOpUecKux yuutesei. CooOIIecTBO yuuTeaeh MaTeMaTHKH
http://www.it-n.ru/communities.aspx?cat_no=4510&tmpl=com
OtkpeiThiil K1ace. CooOuiecTBo «MHp MaTEMAaTUKI
http://www.openclass.ru/node/2367

["azera «Maremartuka» M3gatenbckoro goMa «IlepBoe ceHTIOps»
http://1september.ru/

®ectuBasb negarorundeckux unen « OTkpsIThid ypok» («IlepBoe
ceHTs10ps») http://festival.1september.ru/

Enunast kosuteknus udpoBbix 00pa3oBaTebHBIX pecypcos http://school-
collection.edu.ru/

Caitt YMK CMmupHOBBIX 110 reoMeTpuu uist 7-11

KiaccoB http://geometry2006.narod.ru/

['eomeTpust — 21EKTPOHHBIN ypok « MHOTOyrOMEHUKNY — http://www.geometry-
exe.hl17.ru/



http://www.google.com/url?q=http%3A%2F%2Fwww.openet.edu.ru%2F&sa=D&sntz=1&usg=AFQjCNF1BAJPcriuRadW00T_vHd2uRF7og
http://www.google.com/url?q=http%3A%2F%2Fwww.vidod.edu.ru%2F&sa=D&sntz=1&usg=AFQjCNGjgS8yIg_oRFbDsLn-rNGEYpx6mw
http://www.google.com/url?q=http%3A%2F%2Fwww.vidod.edu.ru%2F&sa=D&sntz=1&usg=AFQjCNGjgS8yIg_oRFbDsLn-rNGEYpx6mw
http://www.google.com/url?q=http%3A%2F%2Fwww.mccme.ru%2F&sa=D&sntz=1&usg=AFQjCNFpAO-WZ-ijyVRd9wvKD5J_Wk0ihw
http://www.google.com/url?q=http%3A%2F%2Ffestival.1september.ru%2F&sa=D&sntz=1&usg=AFQjCNFkXF4HXZ1YCkM0ZoCI-Q-hqfOMAg
http://www.google.com/url?q=http%3A%2F%2Fschool-collection.edu.ru%2F&sa=D&sntz=1&usg=AFQjCNHk3JUVA2ejSAOqqYv6yS-XgFQVag
http://www.google.com/url?q=http%3A%2F%2Fschool-collection.edu.ru%2F&sa=D&sntz=1&usg=AFQjCNHk3JUVA2ejSAOqqYv6yS-XgFQVag
http://www.google.com/url?q=http%3A%2F%2Fgeometry2006.narod.ru%2F&sa=D&sntz=1&usg=AFQjCNHhJyuDrHvRCmnnMu7MG5xN1qYRXA

Matemartrka B OTKpbITOM KOJLIemKe hitp://www.mathematics.ru/
WutepHeT-noaepxka yuuteneit Mmatemaruku http://www.math.ru/
Allmath.ru — Bcst Matematnka B ogaHom Mecte http://www.allmath.ru/
Exponenta.ru: oOpa3zoBarteibHbIN MaTeMaTHIeCKHi caiT http://www.exponenta.ru/
Bces snementapras mareMatuka: CpeHssi MaTeMaTH4yeckasi HHTEPHET-
mikosa http://www.bymath.net/

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

3agaun 10 reOMETPHH: HHPOPMAILIMOHHO-ITOMCKOBAs

cucrema http://zadachi.mccme.ru/

Maremarnueckue 3Troas61 hitp://www.etudes.ru/

MaremaThuecKue OJUMITHAAbLI M OJUMITHAaHbIe 3a1auu http://www.zaba.ru/
MexTyHapOIHbIM MAaTEMATUYECKU KOHKYPC

«Kenrypy» http://www.kenguru.sp.ru/

Meroauka npenogaBanus MateMatuku http://methmath.chat.ru/
MOCKOBCKasi MaTeMaTU4YeCKas OJIMMITHAA

mkonsHuKOB http://olympiads.mccme.ru/mmo/

Caiit anemeHTapHOM MateMaTrku JImutpus ['ymunaa http://www.mathnet.spb.ru/
Caiit U3 ngarensctBa «IIpocsemenue» http://Www.prosv.ru

Caiit Uz narenscrBa « Muemosusa» hitp://www.mnemozina.ru

Caiit UznmatensctBa «JIpoda» http://www.drofa.ru

Caiit U3natennctBa «BenTana-I"pady» http://www.vgf.ru

Caiit U3narensctBa « MuTemtekt-LienTp» http://www.intellectcentere.ru
Wuteprer-marazun OO0 «Ton-Kuauray http://top-kniga.ru



http://www.google.com/url?q=http%3A%2F%2Fwww.mathematics.ru%2F&sa=D&sntz=1&usg=AFQjCNEgZSpnJVsPCEk5hQKzFcG6iG7rXQ
http://www.google.com/url?q=http%3A%2F%2Fwww.math.ru%2F&sa=D&sntz=1&usg=AFQjCNH_o7OKSzQsIgQEw8N9-AlWUAuJVA
http://www.google.com/url?q=http%3A%2F%2Fwww.allmath.ru%2F&sa=D&sntz=1&usg=AFQjCNFELnGXr4n5F_HIpfyJzF7EVpepBw
http://www.google.com/url?q=http%3A%2F%2Fwww.exponenta.ru%2F&sa=D&sntz=1&usg=AFQjCNGymCyjzNRi5LQTaklQINMIPWVNZQ
http://www.google.com/url?q=http%3A%2F%2Fwww.bymath.net%2F&sa=D&sntz=1&usg=AFQjCNEXmqP2wmceNMDDRxQb_YmYqfLIMA
http://www.google.com/url?q=http%3A%2F%2Fwww.neive.by.ru%2F&sa=D&sntz=1&usg=AFQjCNFAobwtzqxPBR4q2BjPgDkYFI5AVw
http://www.google.com/url?q=http%3A%2F%2Fzadachi.mccme.ru%2F&sa=D&sntz=1&usg=AFQjCNH-EXaA9I2HNvPzimjXJjxw1U-GqA
http://www.google.com/url?q=http%3A%2F%2Fwww.etudes.ru%2F&sa=D&sntz=1&usg=AFQjCNFRZxG0igcZjByrCWrqtPkKWaMq1Q
http://www.google.com/url?q=http%3A%2F%2Fwww.zaba.ru%2F&sa=D&sntz=1&usg=AFQjCNHUFOSaWT6KfwU0fYmYXkJbHKYVXw
http://www.google.com/url?q=http%3A%2F%2Fwww.kenguru.sp.ru%2F&sa=D&sntz=1&usg=AFQjCNFaoHKfS4_2FGfQxzMIFs1G2vpP4w
http://www.google.com/url?q=http%3A%2F%2Fmethmath.chat.ru%2F&sa=D&sntz=1&usg=AFQjCNECi4XgIj4D13KFMiaWGF4yrjUP0A
http://www.google.com/url?q=http%3A%2F%2Folympiads.mccme.ru%2Fmmo%2F&sa=D&sntz=1&usg=AFQjCNHzVUREM1xkMDXKiBhGvH1iVZJQpA
http://www.google.com/url?q=http%3A%2F%2Fwww.mathnet.spb.ru%2F&sa=D&sntz=1&usg=AFQjCNHg2qoTrq96IoHoa9j29Fd9RITSJQ
http://www.google.com/url?q=http%3A%2F%2Fwww.prosv.ru%2F&sa=D&sntz=1&usg=AFQjCNFtXfL5XKQord4Oktc31DYi-VFJKg
http://www.google.com/url?q=http%3A%2F%2Fwww.mnemozina.ru%2F&sa=D&sntz=1&usg=AFQjCNGnIzM-ylRE3XG6TAWVA1yBJuzbBQ
http://www.google.com/url?q=http%3A%2F%2Fwww.drofa.ru%2F&sa=D&sntz=1&usg=AFQjCNHN5XxpgVTe6iPskLKLrteptYt83Q
http://www.google.com/url?q=http%3A%2F%2Fwww.vgf.ru%2F&sa=D&sntz=1&usg=AFQjCNEEpMKmQKJrHTplNDbO5OmSbtW2UA
http://www.google.com/url?q=http%3A%2F%2Fwww.intellectcentere.ru%2F&sa=D&sntz=1&usg=AFQjCNHqdg2EaGMvnY9HPwFitEac4Qk2Yw
http://www.google.com/url?q=http%3A%2F%2Ftop-kniga.ru%2F&sa=D&sntz=1&usg=AFQjCNHR2kwgmdD1vXV-tto_AMLM9RkSjQ

JIOKYMEHT MOZAMNUCAH S/IEKTPOHHOM MOAMUCHIO

MYHULUUNAJNTbHOE BIOA)XETHOE OBLLLEOBPA3OBATEJIbHOE
YYPEXXAEHUE CPEAHSASA OBLLEOBPA3SOBATEJIbHAS LUKOJIA CEJIA
MHOEPKA COCHOBOBOPCKOIO PAIOHA NMEH3EHCKOM OBJIACTM, baviwesa
Anbdus PeHaToBHa, MpekTop
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