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HOACHUTEJIBHAA 3AIIMCKA

['eometpus siBisieTCS OAHUM U3 0A30BBIX KYPCOB Ha YPOBHE CPEIHETr0 00IIEro
o0pa3oBaHHs, TaK KakK OOECrneYrMBaeT BO3MOXHOCTh W3YUYECHHS JUCIUILIAH
€CTECTBEHHO-HAYYHOW HANpPaBIECHHOCTH M MPEAMETOB T'YMAHUTApHOIO LIHKIIA.
[TockonbKy TOrHYECKOE MBILUIEHUE, (POPMUpPYEMOE MPU U3YUEHUH 00YUYaIOIIUMUC
NOHATUUHBIX OCHOB TI'E€OMETPUM, MPH JOKa3aTEIbCTBE TEOPEM M MOCTPOEHUHU
LENOYKH JIOTHYECKHUX YTBEPKACHUIN NIPH PELIEHUN T€OMETPUUYECKUX 3a/1a4, YMEHUE
BBIJIBUTaTh M ONPOBEPraTb TMIOTE3bl HEMOCPEACTBEHHO HCIIOJIB3YIOTCA IPH
PELIeHUH 33/1a4 €CTECTBEHHO-HAYYHOI'O IMKJIA, B YACTHOCTU (PU3UYECKHUX 3a7aY.

Iens ocBoeHust mporpaMmbl yaeOHOro Kypca «l'eoMeTpusi» Ha yriiyOJIEHHOM
YPOBHE — Pa3BUTHE UHIUBUIYATbHBIX CIOCOOHOCTEH 00yJaromuXCsl IPU U3yUYEHUHU
reOMeTpUH, KaK COCTaBisioulel mpeamerHo oOmactu «MaTematuka U
nH(pOpMaTHKay yepe3 o0ecredeHue BO3MOKHOCTH PUOOPETEHNUS U UCTIONIb30BaHUS
0oJ1ee rIyOOKUX T€OMETPUYECKUX 3HAHUM U IEHCTBUMA, CICIIU(PUIHBIX T€OMETPUH,
¥ HEOOXOJIMMBIX JIJIsl YCIEITHOTO MPOeCCHOHAIBHOTO 00pa30BaHUsl, CBI3aHHOTO C
WCIIOIIb30BaHUEM MATEMATHKH.

[IpuopuTeTHBIMU 3aadyaMy Kypca TeOMEeTpUHM Ha YriayOJE€HHOM YpOBHE,
PACHIMPSAIONIMMH ¥ YCUIMBAIOIIUMH Kypc 0a30BOTO YPOBHS, SIBIISIOTCS:

pacUIMpeHne MPEACTaBICHUS O TEOMETPUU KAK YaCTU MUPOBOW KYJBTYpHI U
(opMHpOBaHNE OCO3HAHMS B3AUMOCBSI3U FTEOMETPUU C OKPYKAIOLIUM MUPOM;

dbopMUpOBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (UTypax Kak o
BOXHEUIIMX MAaTeMaTHYECKUX MOJEIAX, MO3BOJIIOIIMX ONMUCBHIBATH M H3ydaTh
pa3HbIE SBJIECHUS OKPYKAIOIIEr0 MUpPa, 3HAHNE MTOHATUIHHOTIO armapara o pasaeiy
«CtepeoMeTpus» ydeOHOIro Kypca reoMeTpHH;

dbopMupoBaHME  yYMEHHUS  BJAJE€Th  OCHOBHBIMH  TOHSATHUSMHU 0
OPOCTPAHCTBEHHBIX (UI'YypaX M HMX OCHOBHBIMHM CBOWCTBAMH, 3HAHUE TEOPEM,
dopMyn U yMeHUE UX MPUMEHSTb, YMEHHs JOKa3bIBaTh TEOPEMBbl M HAXOAWUTH
HECTaHJAapTHbIE CLIOCOOBI PEIICHUS 3a/1aY;

dbopMUpoOBaHUE YMEHHs PAaclO3HABATh HA YEPTEk,aX, MOACIIX U B peajJbHOM
MUpPE MHOTOIPaHHUKM M Te€Ja BpalICHUs, KOHCTPYUPOBATh TI'€OMETPUUYECKUE
MOJIETIH;

(opMHUpOBaHME MOHUMAHUS BO3MOKHOCTH AKCHOMATHYECKOTO MOCTPOEHUS
MaTEeMaTUYECKUX TeOopuidl, GOopMUpOBaHUE TMOHUMAHHUS POJIM AKCHUOMATUKH TPH
IIPOBEJICHUU PACCYKICHUN;

dopMupoBaHUe YMEHHS BJIaJE€Thb METOJAaMHU JO0Ka3aTelbCTB U aJlTOPUTMOB
pElIeHMs], YMEHHUS UX IPUMEHSTh, IPOBOJIUTH JOKA3aTEIbHbIE PACCYKICHUS B XO/1€
pelIeHnss CTEPEOMETPUYECKUX 3alad MU 3aJad C NPAKTHYECKUM COJIEpPKAHUEM,
(GopMupoBaHuE MPEACTABICHUS O HEOOXOAMMOCTH JOKa3aTEeNbCTB MPU



000CHOBaHUY MAaTEMATUYECKUX YTBEPKICHUN U POJIM AKCHOMATUKH B MPOBEACHUU
JIENYKTUBHBIX PACCYKICHUMH;

pa3BUTUE ¢ COBEPIICHCTBOBAHWE WHTEUICKTYaJIbHBIX M  TBOPYECKHUX
CIOCOOHOCTEM 00yUaroIINXCsl, MO3HABATEIbHONM aKTUBHOCTH, UCCIEAOBATEIBCKUX
YMEHUH, KpUTUUHOCTH MBIIIJIEHUS, UHTEpeca K U3Yy4EHHUIO T€OMETPHH;

dbopmupoBanue (PyHKIIMOHATBHON TPaMOTHOCTH, PEIEBAHTHON T'€OMETPHUHU:
YMEHUSI PaClo3HABATh TPOSBICHUS TEOMETPHUECKHX TIOHSATHNH, OOBEKTOB U
3aKOHOMEPHOCTEH B peaNbHBIX KM3HCHHBIX CHUTYAIUSIX W TIPU U3YyUYCHUU APYTHX
y4eOHBIX MPEAMETOB, TNPOSBICHUS 3aBUCUMOCTEH W  3aKOHOMEpPHOCTEM,
MOJIETUPOBAHMS PEATbHBIX CHUTYyallMil, WCCIEAOBAHUS TMOCTPOCHHBIX MOJIENEH,
MHTEPIPETAlUU MOTYYCHHBIX PE3YJIbTATOB.

OCHOBHBIMH CO/IepKaTENbHBIMU JUHUSAMU yuyeOHoro Kypca «['eomerpusi» B
10-11 «maccax sBisroTcs: «IIpsmbie U IUIOCKOCTH B IIPOCTPAHCTBEY,
«MHororpanHukn», «Tema BpameHus», «BekToppl UM  KOOpPAMHATBHL B
MIPOCTPAHCTBEY, «JIBMKEHUS B MPOCTPAHCTBEY.

CdopmynupoBannoe Bo DPI'OC COO TtpeboBaHUE «yMETh OINEPUPOBATH
MOHSITUSIMU Y, PEIEBAHTHBIMU T€OMETPUU Ha YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 xmaccax, OTHOCHTCS KO BCEM COJEP)KAaTEeIbHBIM JMHUSAM y4eOHOrO Kypca, a
dbopMupoBaHUE  JIOTUYECKUX YMEHUM  pachpenenseTcss He  TOJIbKO IO
coJiepKaTeNIbHBIM JIMHUSM, HO U 10 TojiaMm oO0ydenus. CojepkaHue oOpa3oBaHUs,
COOTBETCTBYIOIIIEE NPEIMETHBIM pe3ysibTaraM ocBoeHust DenepanbHON paboueit
MPOrPaMMBI, paclpeneI€HHbIM IO ToJAaM OOYYEHHS, CTPYKTYPHUPOBAHO TaKHUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIUIIUAIBHBIM BOIIPOCAM 00yYaromuecs
oOpaliajuch  HEOJHOKpPaTHO. OTO  TMO3BOJSIET  OpPraHM30BaTh  OBJIAJICHHE
r€OMETPUYECKUMHU MOHATUAMH M HaBBIKAMU IOCJIEI0BATEIBHO M TTOCTYIATENBHO, C
cOOJII0ICHUEM MPUHIMIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY FeOMETPUUYECKUX MPEACTaBICHUNA O0yYarolUUXCs, PACIIUPAS U YIIIyOsis
e€, 00pa3yst MPOYHbIE MHOXKECTBEHHBIE CBSI3H.

[lepexon K H3YyYEHHIO TE€OMETPUM HA YIIYyOJIEHHOM YpPOBHE ITO3BOJISET:

co31aTh ycioBus i auddepeHnnanuu 00y4deHusl, MOCTPOSHUs
WHIUBUIYATBHBIX ~ 00pa30BaTENbHBIX MPOTpaMM, OOECHEYHTh YriayOnEHHOE
U3y4eHHEe reOMETPUH KaK COCTaBIIsAIONIEH yueOHoro npeamera «MartemaTuka;

MOJICOTOBUTh OOYYAIOIIUXCSA K MPOAODKEHUIO H3YyYEHUsS MATEMAaTHKU C
yaétoM BbIOOpa Oymymiei mpodeccun, obecrieunBas MPEEMCTBEHHOCTh MEXKITY
o01IKUM U po(hecCHOHAIBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro kypca «['eomerpusi» Ha yriyOJEHHOM YpPOBHE
orBoautcs 204 yaca: B 10 kiacce — 102 gaca (3 gyaca B Henento), B 11 kiacce — 102
yaca (3 Jaca B HEZIeJi0).



COAEPKAHUE OBYUEHUA
10 KJIACC

IIpsiMble M VIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE  TOHATUS  cTepeoMmeTpud. Touka, mpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCHOMAaTUYECKOM IOCTPOCHHH CTEPEOMETPUU:
AKCHUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3anmHoe pacnosiokeHHe MNOpsMbBIX B MPOCTPAHCTBE: IEPECEKAOIIUECS,
napajulelIbHbIEe M CKpellMBarolmuecs npsmble. lIpusHakyu CKpemmBaromuxcs
npsAMbIX. [lapannenbHOCTh MPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: MAPAIIIEIbHBIE
psIMbIE B POCTPAHCTBE, NAPAJLIETBHOCTh TPEX NPSIMBIX, NAPAIIIETBHOCTD MPSIMON
u 1wiockoctu. [lapamiensHOe W LEHTpPaNIbHOE MPOEKTUPOBAHUE, H300paKEHHE
¢uryp. OcCHOBHbIE CBOWCTBa MapajlieNbHOrO NpoeKkTupoBaHusa. HM3o0paxenue
Guryp B nmapajuiesibHONW MPOEKUHUU. YTIbI C COHANPABICHHBIMU CTOPOHAMM, YIrojl
MEXIy MPSAMBIMHA B MPOCTPAHCTBE. IlapamienbHOCTh MIIOCKOCTEN: MapasuieiibHbIE
IJIOCKOCTH, CBOWCTBA [apaJUIEIIbHBIX IJTIOCKOCTEH. IIpocreiimue
NPOCTPAHCTBEHHBIE (UTYpHl HAa IUIOCKOCTH: TETpadip, Mapajlielenunes,
MOCTPOEHUE CEUCHUN.

[leprieHIUKYISIPHOCTDh NPSIMOM M TIJIOCKOCTH: MEPIEHIUKYIISIPHBIE MPSMbIE B
IPOCTPAHCTBE, NPSIMBIE MApAJUICIbHBIE W TEPIEHAUKYISPHbIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYISAPHOCTH MNPSIMOM M IUIOCKOCTH, TEOpeMa O NpsIMOH
MIEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoe IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TJIOCKOCTH, PACCTOSIHUE
OT IPSAMOH J10 IMJIOCKOCTH, MPOEKIHs PUTyphl HA TUIOCKOCTb. [lepneHaukynsapHoCTb
IJIOCKOCTEN: NPU3HAK NEPNEHAUKYISAPHOCTH ABYX IUIOCKOCTeM. Teopema o Tpéx
MEPIICHIUKYIISIPAX.

VYriael B NPOCTPAHCTBE: YroJl MEXAY IPSMOM U IUIOCKOCTBIO, JIBYTPaHHBIN
yTOJI, JIMHEWHBIA yroJjl ABYTPAHHOIO yria. TpEXrpaHHbII U MHOTOTPAHHBIE YIJIBI.
CBolicTBa IJIOCKUX YIJIOB MHOIOrpaHHOro yria. CBOMCTBA INIOCKUX U JBYTPAHHBIX
YIJI0B TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB U CUHYCOB ISl TPEXTPAHHOIO yTJa.

MHoOrorpaHHuKH

Buabsl MHOrorpaHHukoB, pa3BEpTKa MHOrorpanHuka. llpusma: N-yronbpHas
npusMa, mpsiMasi 1 HaKJIOHHAs MPU3Mbl, OOKOBask W MOJHAS TTOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsAMOYrOJIbHBINA MApAIUICIICNUIIE U €0 cBOMCTBA. KpaTyaiimue
NyTH Ha TOBEPXHOCTH MHoOrorpaHHuka. Teopema Oiinepa. IIpoctpaHcTBeHHas
teopeMa [ludaropa. [lupamuaa: n-yronpHast nupaMuja, MpaBUIbHAS U yCEUEHHAS
nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHeld NPAaBWIBHOW NUPAMUJIBIL.
[IpaBuiIbHBIE MHOTOT'PAaHHUKH: MPABUJIbHASA MPU3Ma U MPAaBWIbHAS NUPAMHUJIA,



IpaBUJIbHAS TPEYTOJIbHAS MMPAMUIA U IPaBUIIbHBIN TeTpasap, kyo. IIpencraBnenue
O MPaBUJIbHBIX MHOI'OIPAHHUKAX: OKTa3p, JOJAEKASP U HKOCADIP.

BblunciieHne 31€MEHTOB MHOTI'OTPAaHHUKOB: pEOpa, JAMAroHald, YIJIblL.
[Inomans OOKOBOW MOBEPXHOCTH M IMOJHOM IOBEPXHOCTH MPSIMOMl MPU3MBL,
IUIOIAIb OCHOBAHUIL, TeEOpeMa 0 OOKOBOM OBEPXHOCTH IpsiMoi npu3Msl. [Tnomans
OOKOBOIl MOBEPXHOCTHM M TOBEPXHOCTH NPAaBUIBLHOM NHpaMUAbl, TeOopema o
IJIOIIAIA YCEYEHHON TUPAMHU/IBI.

CummMmerpuss B OPOCTPAHCTBE. JJIEMEHTHl CUMMETPHUHM  ITPABWIBHBIX
MHOrorpaHHukoB. CHMMeTpuss B MNPaBWIBHOM MHOIOI'PDAaHHHMKE: CHMMETPHUs
napajuleNIeNueia, CUMMETPUsS NPABWIBHBIX IPU3M, CUMMETPHs IPaBUIBHOU
UpaMUIbl.

BeKTOopbI U KOOPAUHATHI B IPOCTPAHCTBE

IToHsATHA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTOp, JJIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHAINPABIEHHBIE M MPOTHUBOIOJIOXHO
HaIlpaBJICHHbIE BEKTOPHI. PaBeHCTBO BEKTOPOB. J[eMCTBUSA C BEKTOPAMU: CIIOKEHHE
Y BBIYMTAHHE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
yuciio. CBoWCTBa CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOpAa HA YHCIIO.
[TonsiTue KOMIIaHApHbIE BEKTOpPHI. [IpHM3HAK KOMITAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuno mnapaienenunena. Teopema O pasIOKEHHMM BEKTOpa IO TPEM
HEKOMIUIaHApHBIM  BeKkTopaM. [IpsmMoyrompHass  cucrema  KOOpPAMHAT B
npoctpaHcTBe. KoopaunaTtel BekTopa. CBs3b MEXIy KOOpPAMHATAMH BEKTOpa H
KOOpJIMHATaMU TOYEK. YToid Mexay BekTopamu. CKalIpHOE NpOU3BEAECHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenus

[TonsiTusi: 1UWIMHAPUYECKAs TOBEPXHOCTh, KOHHMYECKAas TIOBEPXHOCTb,
chepuyeckass TMOBEPXHOCTb, OOpa3yolue TMoBepxXHOCTed. Tema BpalleHus:
UINHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonoxxenue cepsl
U IJIOCKOCTH, KacaTeibHasi IIOCKOCTh K cepe. M3o0paxkeHue Ten BpalleHHs Ha
iockocTu. Pa3Béprka munnnHapa u konyca. CummeTpust cepsl U mmapa.

O6béMm. OcHoBHBIE CcBoMcTBa 00bEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJILHOTO TMapajuienenumnena v cieactBus w3 He€. OObEM mnpsMonl u
HAKJIOHHOW MPU3MBI, IWIUHIpA, TUpaMuabl U KoHyca. OOBEM I1apa U 1mapoBOro
CErMeHTa.

KoMOuHanuu Ten BpaiieHus W MHOTOTPAaHHHWKOB. [Ipw3ma, BhmcaHHas B
UWIMHAP, ONHCaHHas okojo IwiuHiapa. llepeceuenune cdeppl u mapa c
iockocThio. Kacanme mapa u cdepbl maockocThio. [loHsSTHE MHOTOrpaHHUKa,
OMHMCAHHOTO OKOJO cdepbl, chephbl, BOUCAHHOW B MHOTOTPAHHUK WA TEJO
BpAaICHMUS.



[Inomane MOBEPXHOCTH LWIMHAPA, KOHYyca, IUIONaab chepbl U e€ yacrel.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAACH TMOBEPXHOCTEH
nonoOHbIx Quryp. IlpeoOpa3zoBanue mnomoOusi, romoreTus. PemieHuwe 3amay Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB M TE€J BPAILEHUS: CEUYECHUS LUINHIpA
(mapayienbHO W NEPHEHAUKYISIPHO OCH), CEYEHUs KOHyca (IapasulelibHbIe
OCHOBAHUIO U MPOXOJSIINE YEPE3 BEPIINHY), CEYEHUS 1Iapa, METObI MOCTPOEHUS
CEUEHUM: METOJ| CJIEJIOB, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MepeHoca
CEKyLIEH IIIOCKOCTH.

BekTopbl 4 KOOPAMHATHI B IPOCTPAHCTBE

Bexrops! B npocTpancTBe. Onepannu HaJ BEKTOpaMu. BEKTOpHOE yMHOKEHUE
BeKTOpoB. (CBOHCTBa BEKTOPHOTO yMHOXeHUs. [IpsmoyronpHas cucrema
KoopaMHAT B mpoctpaHcTBe. KoopauHaTel BekTopa. Pa3nokeHne BeKTOpa IO
6a3ucy. KoopanHaTHO-BEKTOPHBIN METO/] PU PEIICHUH TEOMETPUUYECKHX 3a/1a4.

J{BUKeHUs1 B IPOCTPAHCTBE

JIBwxenus: npoctpancTBa. OtoOpakeHus. [[B>KeHHsT U paBEHCTBO (uryp.
OOmue cBoicTBa JBW)XKEHUH. BuIbl JBWMXKEHUN: TMapauleNbHBIA TEpeHoc,
LEHTpaJbHass CUMMETPUS, 3€pKajbHasg CHUMMETPHS, MOBOPOT BOKPYI MPSIMOIA.
[IpeobpazoBanust nonodus. [Ipsimas u cepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBbTATbBI OCBOEHHUA YUYEBHOI'O KYPCA
«TEOMETPUSI» (YTJIYBJIEHHBI YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIETI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxkaaHcKoe BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON IMO3HUIIMK 00YYAOIIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHa POCCHICKOT0 O0IIECTBA, PEACTABICHNE O MATEMAaTHIECKIX
OCHOBaX (DYHKIIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYp, SBICHUH, MPOLEIYP
IrpaXIaHCKOrO  oOmiectBa  (BBIOOPBI,  ONPOCBI W APYroe),  yMCHHE
B3aMMOJICHCTBOBATh C COIMAJBHBIMA HWHCTUTYTaMH B COOTBETCTBUHM C WX
(GYHKIMSAMH U Ha3HAYCHHUEM;

2) MATPUOTHYECKOE BOCTINTAHME:

c(hOpMHUPOBAHHOCTh POCCUUCKON TPAXTAHCKON HICHTUIHOCTH, YBAKCHHUS K
MPOIUIOMY ¥ HACTOSIIIIEMY POCCHMCKOW MaTeMaTHKH, IEHHOCTHOE OTHOIIIECHUE K
JOCTHKCHUSM POCCUHCKUX MAaTEMAaTHKOB M POCCHMCKON MAaTeMaTHYECKOW IIIKOJIBI,
UCTIONIb30BaHUE JTUX JIOCTIDKEHHM B JPYrMX HayKax, TEXHOJOrusax, cdepax
YKOHOMUKU;

3) AIyXOBHO-HpPaBCTBEHHOE BOCITUTAHHUE:

OCO3HAHHE JYXOBHBIX IEHHOCTEH POCCUHCKOro Hapoaa, copMUPOBAHHOCTD
HPABCTBEHHOT'O CO3HAHUS, dTUYECKOTO TMOBEACHUS, CBA3aHHOTO C MPAKTUYECKUM
MIPUMEHEHUEM JTOCTHKEHUN HAYKHU U JISATeITbHOCTBIO YUEHOTO, OCOZHAHKE TUIHOTO
BKJIaJ[a B IOCTPOCHHUE YCTOWYHBOTO Oy TyIIEro;

4) acTeTHYECKOEe BOCTINTAHHE:

ACTETHYECKOE OTHOIIEHHWE K MHUpPY, BKIIOYas JCTETHKY MaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, pELIEHUH, pacCyKJI€HUI, BOCOPUMMYHUBOCTb K
MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) ¢pu3nyeckoe BOCIUTAHHE:

c(hOpMHPOBAHHOCThL YMEHHUS TPUMEHATH MaTEeMaTUYECKHWE 3HAHUS B
MHTEpecax 3J0pOBOTO U 06€30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 37I0POBBIO (370pOBOE NHUTAHUE, COAJIAHCUPOBAHHBIM PEXKUM 3aHATUU U
OT[IIbIXa, peryispHas (u3nuecKkass akTUBHOCTbH), (PU3NYECKOE COBEPIICHCTBOBAHUE
MIPY 3aHATUAX CIIOPTUBHO-03/I0POBUTEIHHOU JEATETLHOCTHIO;

6) Tpy10BO€ BOCIIMTAHME:

TOTOBHOCTh K TPYyJdy, OCO3HaHWUE IICHHOCTH TPYAOIIOOWSA, HHTEpeC K
paznuyHbiM  chepaM  MPOPECCHOHATILHOM  JACSATENbHOCTH,  CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPUIOKCHUSMH, yYMEHHE COBEpPIIATh OCO3HAHHBIA BBIOOD
Oynymied mnpodeccud U peaau3oBbIBaTh COOCTBEHHBIC IKU3HEHHBIEC IUIAHBI,
TFOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa30BaHMIO U



caM000pa30BaHUIO HA TMPOTSKEHHWH BCEH JKU3HH, T'OTOBHOCTh K aAKTHBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a/1a4 MaTEMAaTHIECKON HAITPaBJICHHOCTH;

7) 3K0JI0OrHYecKoe BOCIIMTAHHE:

C(OPMHPOBAHHOCTh  DKOJOTMYECKONH  KYJIbTYphl, IMOHMMAaHHE BIIHMSHUS
COIMATbHO-9KOHOMHYECKHX TPOIECCOB HAa COCTOSIHHUE MPUPOJHOW U COMUAIBLHON
Cpeibl, OCO3HaHME III00ATBHOIO XapakTepa SKOJOTHUYECKUX MPOOJIeM, OpUEHTAIIHS
HAa TPUMEHCHME MaTeMaTHYECKUX 3HAHWHA I pemieHWs 3agad B 001acTH
OKpYJKaloIleld Cpeapl, IUIAHUPOBAHHE IIOCTYIKOB M OIEHKH MX BO3MOYKHBIX
TIOCJIC/ICTBHUM ISl OKPY’KAIOIIEH CPEJIbl;

8) HeHHOCTH HAYYHOT'0 TIO3HAHMS :

c(OPMHPOBAHHOCTE MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMCHHOMY
YPOBHIO Pa3BUTHUS HAYKH M OOIECTBEHHOM MPAKTUKH, TOHMMAHUE MaTEMaTHIECKOM
HAaYKHU KakK cepbl 4YeT0BEUSCKON JCATEIbHOCTH, ITANOB e€ Pa3BUTHS U 3HAYMMOCTH
JUIS Pa3BUTHSA I[IMBHJIM3AIMH, OBJIAJICHUE SI3bIKOM MAaTEMAaTHKH U MaTeMaTHUCCKOM
KyJIbTYpPOH KaK CPEACTBOM IMO3HAHHUS MHUPA, TOTOBHOCThH OCYIIECTBIIATH MPOESKTHYIO
U MCCIIEA0BATENbCKYIO IEATEIbHOCTh HHANBUAYAILHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/IbHBbIC YHMBeEpCaIbHbIEC Y4eOHbIE 1eHCTBUA

baszoBble joruyecKkue 1eMcTBUA:

BBIBJIAITD U XAPAKTEPU30BATh CYIIECTBEHHBIC NPU3HAKU MAaTEMaTHYECKUX
OOBEKTOB, TOHATUN, OTHOUICHUH MEXIy MOHATHAMH, (OPMYIUPOBATH
OIpEeNIeHHs] MOHATUN, YCTaHABIMBATh CYIIECTBEHHBIN NMPU3HAK KlacCU(PHUKALIUY,
OCHOBAHMSI JIJIs1 0000IIEHNS U CPABHEHUS, KPUTEPUH MPOBOJAUMOrO aHAJIN34;

BOCIIpUHUMATh,  (OPMYIUpOBaTh U  MpeoOpa3oBbIBaTh  CYXKJIEHUS:
yTBEpAUTENbHbIC U OTPHULIATENbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHEIE;

BBISIBIITh MATEMAaTHYECKNE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U ITPOTUBOPEUHS
B (haKkTax, JAHHBIX, HAOJIIOJICHUSAX U YTBEPKICHUSX, MpEAJaratb KpUTEpUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IMPOTUBOPEUUM;

JienaTh BBIBOABI C HWCIOJIB30BAHUEM 3aKOHOB JIOTMKH, IEAYKTUBHBIX U
VHIYKTUBHBIX YMO3AK/IIOUCHUHN, YMO3AKIFOUEHNUU 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOATENIBHO J0KA3aTEIbCTBA MATEMATUYCCKUX YTBEPKICHUN
(IpsiMBIE U OT MPOTUBHOI'O), BEICTPAUBATh APIYMEHTALINIO, TPUBOJAUTH IPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXKIEHHS U BBIBOJIbI;

BbIOMpaTh crnocod peleHus Y4yeOHOW 3ajauu (CpaBHHMBATh HECKOJIBKO
BapUAHTOB PELICHUS], BHIOMpPATh HauOoJee MOAXOASIINN C Y4ETOM CAaMOCTOATEIbHO
BBIJICJICHHBIX KPUTEPUEB).

basoBble ucciaenoBare/bCcKkue 1eicTBUA:



UCTIOBh30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUHA HMHCTPYMEHT ITO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIWE  NPOTUBOpEYHe,  MpoOiIemy,
yCTaHABIMBAaTh WCKOMOE W JaHHOE, (OopMUpOBATh THIOTE3Y, apryMEHTHPOBATH
CBOIO TTO3UIINIO0, MHCHHE;

MPOBOJIUTH CAMOCTOSITEIIbHO CIUTAHUPOBAHHBIN IKCIIEPUMEHT, UCCIICIOBAHNE
[0 YCTAHOBJICHHUIO OCOOEHHOCTEH MAaTeMaTHU4ecKoro 00beKTa, sSIBJICHUs, TIpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00BEKTaMHU, SIBICHUSIMH, TIPOIECCAMU;

CaMOCTOSITeNIbHO (hopMynupoBaTh 00O0OIIEHUS M BBIBOABLI MO pe3yJibTaTaM
NpOBEACHHOTO  HAONIOJICHUS, HWCCICNOBAaHUS, OICHMBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJAOB M O0OOIICHMIA;

IIPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpOIecca, a TaKXKE BBIIBHUTaTh
IPEITONIOXKEHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

PabGora ¢ ungopmanuei:

BBISIBIIAATH JeUIUTH UH(OpMAIIMU, JaHHBIX, HEOOXOAMMBIX /IS OTBETa Ha
BOIIPOC U JIJIS PENICHUS 3aa4H;

BBIOMpATh MH(DOPMAITUIO U3 UCTOYHUKOB Pa3IMYHBIX THUIIOB, aHAJIM3UPOBAThH,
CHUCTEMAaTHU3HPOBATh U HHTEPIIPETUPOBATH HHPOPMAITUIO PA3IUIHBIX BHIOB B (hOpM
MIPEICTABIICHNUS,

CTPYKTYPUPOBAaTh HH(POPMAIINIO, TPEICTABIATh €€ B Pa3IUIHBIX (OpMax,
WILTIOCTPUPOBATh TpaUIeCcKH;

OLICHUBATh Ha/IEKHOCTD uHpOpMaITUU 1o CaMOCTOSITEIILHO
c(hOpMYITUPOBAHHBIM KPUTEPUSIM.

KoMMyHUKaTHBHBIC YHHBeEpPCaJIbHbIe Y4eOHbIC 1eHCTBUS

O0menne:

BOCIIPHUHHUMATh U (POPMYJIUPOBATH CYKIECHHSI B COOTBETCTBUU C YCIOBUAMH U
LEJSIMU OOIIEHMS], SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U IIHCBbMEHHBIX TEKCTaX, JaBaTb IIOSICHEHHWs II0 XOAY pELICHMs 3aaauu,
KOMMEHTHPOBATH ITOJTYy4YEHHBIN pe3yJIbTarT;

B XOJIe OOCYXJI€HHUs 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOU TEMBI,
npoOJjemMbl, penaeMol 3aJaud, BBICKA3bIBaTh MJIEH, HALCJICHHbIE HA IIOMCK
peleHus, COINOCTABIIATh CBOU CYXKIEHUA C CYXKICHHUAMU IPYTUX YYaCTHUKOB
auanora, oOHapyKMBaTh pa3ju4yMe M CXOJCTBO IMO3ULUN, B KOPPEKTHOU (opme
(dbopMynHpoOBaTh Pa3HOTIACHUs, CBOM BO3PAKEHUS;

IIPEICTABIATh PE3YJAbTAThl PEIICHUs 3a/1a4y, SKCIIEPUMEHTA, UCCIEAOBaHMs,
MPOEKTa, CaMOCTOSTENbHO BBIOMPATh (opMaT BBICTYIUICHHS C Y4E€TOM 3a1ad
MPE3EHTALUU U OCOOEHHOCTEN ayJUTOPHUH.

PeryasiTuBHbIE YHHBepPcaJbHbIe YueOHbIe 1elicTBUS
Camoopranuzanus:



COCTAaBJIAThH ILJIaH, AJITOPUTM PEIICHUs 3a/1aud, BEIOMPATh CIIOCOO pEelIeHus C
y4€TOM MMEIONTUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
1 KOPPEKTHUPOBATh BAPUAHTHI PEIICHUN C YIETOM HOBOM MHGOPMATIHH.

CaMOKOHTPOJIb, IMOLMOHATbHBII UHTEJUIEKT:

BJIaJ€Th  HABBIKAMM  MO3HABATENIbHOM  pediekcuu KaKk  OCO3HaHUsA
COBEPIIAEMbIX JIEUCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIIAJETh
crocobamMu CaMOIPOBEPKHU, CAMOKOHTPOJISL Mpolecca U pe3yibTara penieHus
MaTeMaTHUYECKOM 3aauH;

NPeIBUIECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOATENHCTB, JAHHBIX,
HaWJEHHBIX OMNUOOK, BBIIBJICHHBIX TPYTHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTaTa MU U YCIOBUAM, OOBSICHATH TPUIHHBI
JOCTWXKEHUSI WM HEJIOCTHXKEHHS PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTH OIIUOKY,
J1aBaTh OICHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHAas 1eATEJILHOCTD:

MOHMMAaTh M KCIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIUBUIYTbHON
paboThl mMpU pemIeHHH Y4eOHBIX 3ajady, MPUHUMATh 1e€Jdb COBMECTHOM
JESTENHHOCTH, TJIAHUPOBATH OPTAHM3AIMI0 COBMECTHOW pabOTHI, PaCTpECNiTh
BUJIbI pabOT, 1OrOBapUBATHCS, OOCYXKAATh MIPOLIECC U PE3YIbTAT paboThl, 00001IAThH
MHEHUS HECKOJIBKHUX JIFOJICH;

y4acTBOBAaTh B T'PYIIOBBIX (popmax paboThl (0OCYKIeHUS, OOMEH MHEHUH,
«MO3TOBBIE IMITYPMBI» H UHBIE), BHITTOJIHITH CBOIO YaCTh PaOOTHI 1 KOOPAUHUPOBATH
CBOM JICUCTBUS C IPYTUMH YJIC€HAMHU KOMaH/IbI, OICHUBATh KA4eCTBO CBOETO BKJIa/1a
B OOMHA TOPOAYKT MO KPUTEpUAM, CHOPMYIHPOBAHHBIM  YYACTHUKAMHU
B3aUMOJICCTBHUSI.

NPEJMETHBIE PE3YJIBTATBI

K xoniy 10 ki1acca oOyJaroniuiicss HAy4YnuTCS:

e CBOOOJHO OMNEPUPOBATH OCHOBHBIMH TOHSTUSMHU CTEPEOMETPUU TMpHU
pElIeHUH 3a/1a4 U MPOBECHUN MaTEMAaTUYECKUX PACCYKICHUM;

e TMPUMEHATH AaKCMOMBI CTEPEOMETPUU M CIIEACTBUSA M3 HUX IPHU pPEUICHUU
reOMETPUYECKUX 3a]1aY;

e KJIAacCHU(PUIMPOBATH B3aUMHOE PACIONOKEHHUE MPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJHO OMNEpPUPOBATh TMOHSTHUSMH, CBS3aHHBIMU C yrJaMH B
MPOCTPAHCTBE: MEXIY IMPSMBIMH B MPOCTPAHCTBE, MEXIY NpSIMOM U
IUIOCKOCTBIO;

e CBOOOJIHO ONMEPUPOBATH MOHITUSMHU, CBI3aHHBIMU C MHOTOIPaHHUKAMU;



e CBOOOJIHO pacno3HaBaThb OCHOBHBIE BHJBl MHOTOIPAHHHUKOB (IIpU3Ma,
nupaMuIa, MPSMOYTOJIbHBIN TTapaijieNienumne, Kyo);

e KJIACCH(QUIMPOBATb  MHOIOTPAHHUKH,  BbIOMpas  OCHOBaHUS  JJIA
KJIacCU(pUKaIUK;

e CBOOOJHO OINEPUPOBATH  TMOHATUSIMHU, CBSI3AHHBIMU C  CEYEHUEM
MHOT'OTPAaHHUKOB TIJIOCKOCTBIO;

e BBINOJIHATH napajuienbHOe, LEHTPAIbHOE U OpPTOrOHAJIbHOE
MPOEKTHUPOBaHKE (GUTYP HA TUIOCKOCTh, BBIMIOIHATH U300pakeHust puryp Ha
IIJIOCKOCTH;

e CTPOUTH CEUYEHUS] MHOTOTPAHHUKOB PA3JIUYHBIMU METOAAMU, BBIOJIHSIThH
(BBIHOCHBIE) TIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH  IUIOUIAAM  TMOBEPXHOCTEH  MHOTOIPAHHHMKOB  (IIpHU3Ma,
UpaMuIa), TEOMETPUIECKUX TEIl ¢ TPUMEHEHUuEM (HOpMYIT;

e CBOOOJIHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCh U IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U TJIOCKOCTh CUMMETPUU (QUTYPHI;

e CBOOOJHO ONEPUPOBATH TOHATHUSIMHU, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpJMHATaM B MPOCTPAHCTBE;

e BBINOJHATH IEUCTBUSA HAJl BEKTOPaMU;

e pelmarh 3aJaud Ha JI0Ka3aTelbCTBO MATEMAaTUYECKUX OTHOUICHUH H
HAXO0XKJIEHUE TEOMETPUUECKUX BEJIMYUH, IPUMEHS U3BECTHBIE METOIBI IIPH
pELICHNH MaTEeMaTUYEeCKUX 3aJad IMOBBIIMIEHHOIO M BBICOKOI'O YPOBHS
CII0KHOCTH;

e TMPUMEHATH MPOCTEUIINE MPOrPaMMHBIE CPEACTBA M DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IPU PEUICHUU CTEPEOMETPUUYECKUX 3a/aY;

e WU3BJICKaTh, MPe0oOpa3OBBIBATH M WHTEPHPETUPOBATH HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, MpPEACTaBICHHYIO Ha
YepTekKaX U PUCYHKAX;

e TMPUMEHATH I[IOJYYECHHbIE 3HAHUA HAa TMPAKTUKE: CpPaBHUBATh W
aHAJIM3UPOBATH PEAIbHBIE CUTyallMU, MPUMEHSATh U3YUYEHHBIC MOHATHUS B
npolecce IOMCKA PElIeHUsT MAaTeMaTH4ecKu  C(OpMYIUPOBAHHOU
npoOJieMbl, MOJEIUPOBAaTh pPEabHbIE CUTYAllUH Ha SI3bIKE T€OMETPHH,
UCCJIEIOBATh MTOCTPOEHHBIE MOJEIHN C HCIOIb30BAHUEM I'€OMETPUYECKHUX
NOHATUH M TEOpeM, ammapara aiareOpbl, pemarb NPaKTUYECKUE 3a7ayH,
CBSI3aHHBIE C HAXOXKJAECHUEM T€OMETPUUECKUX BEINYNH;

e HMETh MPEJCTaBICHUS 00 OCHOBHBIX ATalax pa3BUTUS T€OMETPUU Kak
COCTaBHOM 4acTH yH/IaAMEHTA PA3BUTHUS TEXHOJIOTHH.

K koniy 11 kiracca oOy4aroniuiicss Hay4uTCs:



CBOOOZHO OMNEPUPOBATH MMOHSATUSMH, CBSI3aHHBIMU C IIWJIMHJPUYECKOM,
KOHUYECKONW U c(epruyecKkord TMOBEPXHOCTAMH, OOBICHATH CIIOCOOBI
MOJIyYEHUS,

ONEePUPOBATH MOHITUSIMHU, CBI3AHHBIMHU C TE€JIAMU BPAILCHUS: [TUIUHAPOM,
KOHYCOM, c(hepoil u mapom;

pacmo3HaBaTh Tena BpamieHus (UWIMHAP, KOHYC, cdepa W 1map) u
OOBSICHATH CITOCOOBI TIOTYYCHHUSI TEJT BPAIICHUS;

KJIaCCU(UILIUPOBATHh B3AUMHOE PACIIONOXKEHUE C(Eephl U TNIOCKOCTH;
BBIYKCIIATh BEJIMYMHBI HJIEMEHTOB MHOTOTPAHHUKOB W TEJ BpAILCHUS,
O0BEMBI U TUIONMIAIM TTOBEPXHOCTEH MHOTOTPAHHUKOB M TN BpalleHUs,
r€OMETPUUECKUX TN C IPUMEHEHUEM HOPMYIT;

CBOOOJIHO OIEPUPOBATh MOHSITUSMH, CBA3aHHBIMU C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIUCAHHBIM B cdepy u
ONMHMCAaHHBINA OKOJIO cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAaIllCHHUS;

BBIYHUCIISITh COOTHOIIEHUS MEXY TIJIOMIAISIMU MOBEPXHOCTENH U 00BEMaMHU
MOTOOHBIX TEN;

n300pakaTh u3y4aembie (UTYpBI, BBIIOJHATH (BBIHOCHBIE) IIJIOCKUE
YEpTEXHU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (UTYp: BHIl CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUS TEJl BpaIllCHHUSI;

U3BJIEKaTh, WHTEPHPETUPOBATh W MpeoOpa3oBbIBaTh HHGOPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
YepTekax U pUCyHKaXx;

CBOOOIHO ONEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHATH ONEpAIlUU HAJl BEKTOPAMU;

3a/1aBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPAMHAT;
periaTh TeOMETPUUYECKHUE 3a/1a4i Ha BEIYMCIICHUE YTJIOB MEXKY MPSIMBIMU U
IUIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSHUN OT TOYKH JI0 TUIOCKOCTH, B IIEJIOM,
Ha [IPUMEHEHUE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPU PEIIECHUU;
CBOOOJIHO ONEPUPOBATh TMOHSATUSAMH, CBSI3aHHBIMU C JBIKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JBHKCHUN;

BBINIOJIHATh M300pa)K€HUsT MHOT'OTPAHHUKOB M TeJl BpallleHUs IpuU
MapajuleJIbHOM  IIEPEHOCE, LEHTPAIbHOM CUMMETPHUHM, 3€PKAIBHOU
CUMMETPUH, NPU TOBOPOTE BOKPYT MPSAMOI, IPeoOpa3zoBaHus M0100us;
CTPOUTHh CEYEHHS MHOTOTPAHHUKOB M TE€J BPAICHUS: CEUCHUS IIUIIUHIIpA
(mapaienbHO U MEePIEeHIUKYISIPHO OCH), CEYeHHs KOHyca (MapaiieibHbIe
OCHOBAHMIO ¥ TMIPOXOJISAIINE Yepe3 BEPIINHY), CEUCHHSI 11apa;
UCIIOJIb30BaTh METOAbl MOCTPOEHUS CEUEHUW: METOJ CIEOB, METO[
BHYTPEHHETO MPOEKTUPOBAHUS, METO]I IEPEHOCA CEKYIIEN TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHNUS;

NPUMEHSTh TeoMeTpudeckre (aKkThl NJISi PEHICHHs] CTEPEOMETPUUECKUX
3a/1a4, MPEANOJAralllnX HECKOJIbKO IIaroB PEIICHUs, €CIU YCIOBHUS
MIPUMEHEHHUS 3a/1aHbI B SIBHOU U HESIBHOU (opMme;

pemaTre 3aJadyd Ha JO0Ka3aTelbCTBO MATEMATHYECKHUX OTHOLICHHN H
HAXO0XKJICHUE TEOMETPUUECKUX BEITUYUH;

MPUMEHSTh MPOTPAMMHBIE CPEJCTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI TIPU PEIICHUU CTEPEOMETPUUECKUX 3a/1ay;

MIPUMEHSTH MTOJIYYEHHBIE 3HAHUS HAa TPAKTUKE: CPABHUBATh, aHAJTU3UPOBATh
U OLEHUBATh peEajbHbIE CHUTYallUH, NPUMEHATh HW3YYEHHBIC MOHATHS,
TEOPEMBI, CBOICTBAa B MPOILIECCE TOMCKAa PEIICHUS MaTeMaTUYeCKU
chopMyJIMPOBAHHOW MPOOJIEMBI, MOJEIUPOBATh PEAIbHbIE CUTYAllUM Ha
A3bIKE T€OMETPUH, UCCIEA0BATh TOCTPOCHHBIE MOJIEIIH C UCOJIb30BAHUEM
T€OMETPUYECKUX TIOHSATUW M TEopeM, ammapata anreOphl, pemarhb
MpaKkTUYECKUE 3aJauM, CBSI3aHHBIE C HaXOXKJICHHEM TE€OMETPUUECKUX
BEJINYUH;

UMETh TPEACTABICHUS 00 OCHOBHBIX JTamax pPa3BUTHS T'€OMETPUU Kak
COCTaBHOM 4acTu (yHIAMEHTA PA3BUTHUS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoaunuyecrBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHMe pa3/ie/ioB U TeM (undposbie)
KonTpoabHbI IIpakTHYeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
e padoThbl padoThI
pecypcsbl
1 BBenenue B ctepeoMeTpuio 23 1
5 B3aumHoe pacnonoxeHue npsiMbIx B 6 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh NMPSAMBIX U TNIOCKOCTEN B 8
MIPOCTPAHCTBE
4 [lepnieHAUKYISPHOCTD MPSIMBIX U o5
IJIOCKOCTEN B POCTPAHCTBE
5) VYTIbl U paccTOsHUS 16 1
MHororpaHHUKH 7 1
7 BexTopsl B ipocTpaHcTBE 12
8 [ToBTOpEHME, 0000IIEHNE U CHCTEMATH3AIIHS 5 5
3HaHUN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoanuecTBo yacoB JIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uu(poBbIe
Ne i/ P Koutpoabnsl | IlpakTuueckue (1udpp )
MpOrpaMMsbl Bcero o0pa3oBaTejbHbIe
e padoTsbl padoTbI
pecypchbl
1 AHanmuTH4YecKasi reoMETPHS 15 1
5 [ToBTOpeHwue, 0000IIEHUE U 15 1
cucTemMaTu3aluvs 3HaHUI
OO0BEM MHOTOTpaHHHUKA 17 1
Tena Bpamenus 24
5 [Tnomaayu NOBEpXHOCTH U OOBEMBI 9 1
KPYTJIBIX TEJ
6 JIBr>xeHus 5 1
. [ToBTOpenue, 06001IeHNE U 17 5
CUCTEeMaTU3alus 3HAHUM.
IIpumeuanue 1.
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoanuyecTBo yacoB
Ne Mara

TeMa ypoka
n/n yp Bcer Konrpoabnbie | IlpakTnuecku W3yYeHust
0 padoTbI e padoThbl

uaeKkTpoHHbIe LM (POBbLIE 00pPa30BaTEIbH

OcHoBHBIE MpaBUiIa U300paKEHUS
Ha PUCYHKE TIOCKOCTH,

1 https://resh.edu.ru/subject/lesson/4756/
napaijiesIbHbIX IPSIMbIX (OTPE3KOB),

CCPCANHBI OTPC3Ka

[MousTHSI CTEPEOMETPHH: TOUKA, https://resh.edu.ru/subject/lesson/4756/
npsiMasi, II0CKOCTh, POCTPAHCTBO.

OcHoBHbIE MpaBUiIa U300paKEHUS

Ha PUCYHKE MIOCKOCTH, http://metodisty.ru/m/files/view/prezentaciya dly

-izobrazhenie prostanstvennyh figur na ploskc

napaijiesIbHbIX IPSIMbIX (OTPE3KOB),
CEpEeMHBI OTPE3Ka

[lonsTus: nepecekaromuecs
IJIOCKOCTH, TIEPECEKAIOIIUECS https://resh.edu.ru/subject/lesson/4756/

npsiMasi ¥ TIOCKOCTh;
MOJIYTIPOCTPAHCTBO

Ionsarus: MEPECCKAOIINCCA
IIJIOCKOCTH, IIEPECCKAIOIINECS
npsMas 1 miI0CKOCThb,

1 http://geometry2006.narod.ru/Lessons/10-11/3

HOJIyIIPOCTPAHCTBO

http://geometry2006.narod.ru/Lessons/10-11/3a.

MHororpaHHMKH, U300pakeHHe
5 MPOCTEHIINX MPOCTPAHCTBEHHBIX 1
¢buryp, HeCyIecTBYIOIUX 00BEKTOB http://geometry2006.narod.ru/Lessons/10-11/14



http://metodisty.ru/m/files/view/prezentaciya_dly
http://geometry2006.narod.ru/Lessons/10-11/3
http://geometry2006.narod.ru/Lessons/10-11/3a
http://geometry2006.narod.ru/Lessons/10-11/14

MHororpaHHHKH, U300paKeHe
MIPOCTEUIIHNX MPOCTPAHCTBEHHBIX
(buryp, HECYIECTBYIOMUX O0BEKTOB

http://geometry2006.narod.ru/Lessons/10-11/3c.

AxcuoMEbl CTCPCOMCTPHUU U TICPBLIC
CJIICACTBHA U3 HUX

http://geometry2006.narod.ru/Lessons/10-11/1.c

AKCHOMBI CTEPEOMETPHUH U NIEPBBIE
CJIECTBUS U3 HUX

http://geometry2006.narod.ru/Lessons/10-11/2.c

AKCHOMBI CTEPEOMETPHH U TIEPBbIC
crnecTBus U3 HUX. CrocoObl
3alaHu MPSAMBIX U IUIOCKOCTEH B
npoctpancTBe. O003HaUCHUS
MPSIMBIX U TUIOCKOCTEH

http://geometry2006.narod.ru/Lessons/10-11/1

10

N300pakeHne ceueHuit mupaMusl,
Ky0a ¥ MPU3MbI, KOTOPBIC TIPOXOJIST
yepe3 ux péopa. M3obpaxenue
nepeceveHus! MOTy4YeHHBIX
IJI0CKOCTEN. PackpamuBanue
MOCTPOSHHBIX CEUYEHUH pa3HBIMHU
[[BETaMU

https://resh.edu.ru/subject/lesson/4912/

11

N300pakeHne ceueHuit mupaMmusl,
Ky0a U PU3MBI, KOTOPbIE TPOXOISAT
yepe3 ux péopa. M3obpaxenue
NEPECCUCHUA MOJTYIYCHHBIX
mI0ckocTel. PackpammuBanue
MOCTPOSHHBIX CEUEHUH pa3HbIMU
[[BETaMU

https://resh.edu.ru/subject/lesson/4912/



http://geometry2006.narod.ru/Lessons/10-11/3c
http://geometry2006.narod.ru/Lessons/10-11/1.p
http://geometry2006.narod.ru/Lessons/10-11/2.p
http://geometry2006.narod.ru/Lessons/10-11/1

12

N3006paxeHune ceueHuil nupaMubl,
Ky0a ¥ pU3Mbl, KOTOPBIE TIPOXOJISAT
gyepe3 ux péopa. M3obpaxenue
HepeceyeHus MOMyIeHHBIX
mI0ckocTel. PackpamuBanue
IMOCTPOCHHBIX ceueHuH Pa3sHbIMHU
[[BETaMH

https://resh.edu.ru/subject/lesson/4912/

13

N300paxeHune ceueHui mupaMupl,
Ky0a ¥ MPHU3Mbl, KOTOPBIC TIPOXOJISAT
yepe3 ux péopa. M3obpaxenue
MepeceueHUs TOTYICHHBIX
mIockocTei. PackpammuBanue
MOCTPOCHHBIX CEUCHUI pa3HBIMHU
[[BETAMHU

https://resh.edu.ru/subject/lesson/4912/

14

Merton cnenoB 1Sl MOCTPOCHUS
CEeUYEeHUN

http://geometry2006.narod.ru/Lessons/10-11/14

15

Meron cie0B i IOCTPOSHUS
ceueHuid. CBoiicTBa nepeceueHuit
MPSAMBIX U IUIOCKOCTEN

http://geometry2006.narod.ru/Lessons/10-11/1

16

MeTon cnenoB sl HOCTPOSHUS
ceueHnuil. CBOMCTBaA nepeceyeHuit
MPSIMBIX U TJIOCKOCTEH

http://geometry2006.narod.ru/Lessons/10-11/1

17

IlocTpoeHne ceyenuil B mupaMue,
KyOe 1o TpéM TouKaM Ha pEOpax.
Co3znanue BBIHOCHBIX YEPTEKEN 1
3aIUCh 1IArOB MOCTPOEHUS

http://geometry2006.narod.ru/Lessons/10-11/1



http://geometry2006.narod.ru/Lessons/10-11/14
http://geometry2006.narod.ru/Lessons/10-11/1
http://geometry2006.narod.ru/Lessons/10-11/1
http://geometry2006.narod.ru/Lessons/10-11/1

18

IlocTpoeHne ceyeHuil B mupaMue,
KyOe 1o TpéM TouKaM Ha pEOpax.
Co3nanne BRIHOCHBIX YEPTEXKEH U
3aIUCh IIAr0B MOCTPOEHUS

http://geometry2006.narod.ru/Lessons/10-11/1

19

[TocTpoeHue ceyeHuit B mupamuze,
KyOe 1o TpéM Toukam Ha péOpax.
Co3zaHue BIHOCHBIX YepTEXKEN 1
3aIMCh 1IAar0B MOCTPOCHUS

http://geometry2006.narod.ru/Lessons/10-11/1

20

IlocTpoeHne ceyeHuil B mupaMue,
KyOe 1o TpéM TouKaM Ha pEOpax.
Co3nanne BRIHOCHBIX YEPTEXKEH U
3aIUCh 1IAroB IOCTPOEHUS

http://geometry2006.narod.ru/Lessons/10-11/15

21

[ToBTOpEHUE MITAHUMETPUH:
TeopemMa 0 mpoONOPIMOHATBHBIX
orpeskax. [logobue TpeyroiabHUKOB

22

[ToBTOpEHME TITAHUMETPUH:
Teopema Menenas. Pacuertsl B
CCUCHUAX HAa BBIHOCHBIX YCPTECIKAX.
Hcrtopust pa3BuTuUs IIIaHUMETPUH U
CTepeoMEeTpUn

23

KourponsHas padora "AKCHOMEI
p p
crepeomerpun. CeueHus"

24

B3aumHoOe pacnonoxeHue NpsiMblx B
npoctpancTse. CKpemuBaronmecs
npsMele. [Ipu3nakn
CKPELIUBAIOIINXCSA NPSAMBIX.
[lapatenpHble psIMbIE B
IIPOCTPAHCTBE

http://aeometry2006.narod.ru/lL essons/10-11/
http://aeometry2006.narod.ru/lL essons/10-11/



http://geometry2006.narod.ru/Lessons/10-11/1
http://geometry2006.narod.ru/Lessons/10-11/1
http://geometry2006.narod.ru/Lessons/10-11/15
http://geometry2006.narod.ru/Lessons/10-11/
http://geometry2006.narod.ru/Lessons/10-11/

25

TeopeMa 0 CylIeCTBOBaHUH U
€JUHCTBEHHOCTH IIPSIMOM
napajuleJIbHON JTaHHOU NPSMOH,
MPOXOJISIIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEXkKAIleh Ha
JTaHHOU npsiMoit. JlemMma o
NIEPECEUEHUH NTapalIeIbHbIX
IIPSIMBIX TIOCKOCTBHIO

26

[TapannenbHOCTb TPEX NPSIMBIX.
Teopema 0 TpEX napauIeIbHBIX
npsMbIX. Teopema o
CKPEIIMBAIOIINXCS TPSAMBIX

27

[TapannenpHOE POEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA apaJLICILHOTO
npoektupoBanus. 3o0paxeHue
pa3HbIX GUTYp B MapajieNbHOI
MIPOEKIIUU

http://metodisty.ru/m/files/view/ugol mezhdu pr

28

LlentpanbHas nmpoekuus. Yroi ¢
COHAIIPABIICHHBIMU CTOPOHAMHU.
Yron Mexay npsMbIMU

29

3a1auy Ha JOKa3aTeILCTBO U
HCCJIEIOBAHNE, CBA3AHHBIE C
paCHOJIO)KeHI/ICM HpSIMLIX B
MIPOCTPAHCTBE

30

[lonsTHsA: MapauIeIbHOCTD IPSIMOM
U TUIOCKOCTH B ITPOCTPAHCTBE.
[Ipu3Hak napaieIbHOCTH NPSIMON U
mwiockoctu. CBoiicTBa
[apaJuIeIIbHOCTH IPSIMOU U



http://metodisty.ru/m/files/view/ugol_mezhdu_pr

IIJIOCKOCTH

31

I'eomerpuueckue 3anaun Ha
BBIYUCICHUC U JOKA3aTCJIIbCTBO,
CBS3aHHBIE C MAPAJIICIIBHOCTHIO
MPSIMBIX U IJIOCKOCTEHN B
MIPOCTPAHCTBE

32

[TocTpoenue cedyeHust, MPOXOIAIIETO

yepe3 JaHHYIO NPSAMYIO Ha YEepPTexKe
Y TIApaJUJIEIBHOTO IPYTOW MPSMO.
Pacuér oTHOIIEHMIT

33

[TapannenpHas npoexkuus,
MIPUMEHEHHUE JIJIs1 TOCTPOESHUS
cedeHui KyOa U mapasuienenumnea.
CaoiicTBa mapajuienenumneaa u
IIPU3MBI

34

[TapannenbHbIE IIOCKOCTH.
[Ipu3Hakyu nmapamiesbHOCTH IBYX
IJTOCKOCTEMN

35

Teopema 0 napayIeIbHOCTH U
€IMHCTBEHHOCTH INIOCKOCTH,
MPOXOASAIICH Yepe3 TOUKY, He
MPUHAJICHKAILYIO TAHHON
IIOCKOCTH U CJICACTBUS U3 HEE

http://geometry2006.narod.ru/Lessons/10-11/8

36

CaoiicTBa napasuieabHbIX
IJIOCKOCTEH: 0 mapajuieIbHOCTU
NPSMBIX TIepeceueHust pH
MepeceueHu N IBYX MapajieIbHbIX
IJIOCKOCTEH TpeThen



http://geometry2006.narod.ru/Lessons/10-11/8

37

CaolicTBa napamieabHbIX
IUIOCKOCTEH: 00 OTpe3Kax
NapaJiyIeNIbHBIX NPSIMBIX,
3aKITIOYEHHBIX MEKIY
napajiesIbHbIMU IJIOCKOCTSAMU; O
[IEpECEYECHUH NPSAMOU C ABYMsI
I1apaJlyIeJIbHBIMU IUIOCKOCTSIMU

http://geometry2006.narod.ru/Lessons/10-11/8

38

IToBTOpenue: Teopema Iugaropa Ha
IJIOCKOCTH

39

[loBTOpEHME: TPUTOHOMETPUS
MIPSIMOYT'OJIBHOT'O TPEYI'OJIbHUKA

40

CaoiicTBa Ky0a 1 IPSIMOYTOJILHOT'O
napasuiesnenumnesa

41

Brruncnenue IIMH OTPE3KOB B KyOe
U TIPSIMOYTOJIBHOM
napasuiesienumnese

42

[TeprieHAMKYASIPHOCTD NPAMOI 1
mockocTH. [Ipu3nak
NEPIEHIUKYIIAPHOCTH IIPSIMOU U
IJIOCKOCTH

http://metodisty.ru/m/files/view/geom 10

43

[lepneHquKyISAPHOCTD MIPAMOM U
mockocTH. [Ipusznak
NEPIEHINKYJIIPHOCTH MIPSIMOU U
IJIOCKOCTH

http://geometry2006.narod.ru/Lessons/10-11/1

44

Teopema o cymecTBoOBaHUU U
€MHCTBEHHOCTH IIPSIMOH,
MIPOXOASALICH Yepe3 TOUKY
IIPOCTPAHCTBA U NEPIEHIUKYIIAPHON

http://geometry2006.narod.ru/Lessons/10-11/1



http://geometry2006.narod.ru/Lessons/10-11/8
http://metodisty.ru/m/files/view/geom_10
http://geometry2006.narod.ru/Lessons/10-11/1
http://geometry2006.narod.ru/Lessons/10-11/1

K IINIOCKOCTH

[InockocTy 1 nEpHEHANKYIIAPHBIE

45
UM TPSIMbIE B MHOTOT'paHHHKaX
46 [InockocTy 1 NEpHEeHANKYIIPHBIE
UM TIPSIMBIE B MHOTOTpaHHUKAX
[eprieHIUKYIIAp ¥ HAKIOHHAS.
47 [locTpoenune neprneHauKyIsApa U3 http://geometry2006.narod.ru/Lessons/10-11/1
TOYKH Ha TPIMYIO
[leprieHauKyNSIp U HAKIOHHAS.
48 [locTpoenue neprneHauKyIsApa U3 http://geometry2006.narod.ru/Lessons/10-11/1
TOYKH Ha TIPSIMYIO
49 Teopema o TpEX mepHeHINKYIIpax
(npsimast 1 oOpaTHas)
50 TeopeMa o TpEX NEPNEHIUKYIAPAX
(npsimast 1 oOpaTHas)
51 Yron Mexay CKpenuBarOIUMHUCS
TIPSIMBIMH
[Touck mepneHIUKYISIPHBIX TPSIMBIX
52 C TIOMOUIBIO MEPIEHANKYIISIPHBIX
IIJIOCKOCTEN
53 OpToroHanbHOE IPOEKTUPOBAHUE
Ioctpoenne ceenmii kyba, mpusMe, http://metodisty.ru/m/files/view/postroenie_seche
54 IIPaBWJIBHOM NUPaMHIbI C TOMOLIBIO
OPTOTOHAJILHOW TPOCKIINU
Ioctpoenne cevenmii kyba, npusMet, http://geometry2006.narod.ru/Lessons/10-11/22
55 MPaBUIILHOM MUPAMHUJIBI C TIOMOIIIBIO

OpPTOTOHAJILHOM NMPOEKLIUH



http://geometry2006.narod.ru/Lessons/10-11/1
http://geometry2006.narod.ru/Lessons/10-11/1
http://metodisty.ru/m/files/view/postroenie_seche
http://geometry2006.narod.ru/Lessons/10-11/22

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEIILHO INIOCKOCTH.
[InockocTn cuMMeTpHii B
MHOTI'OI'paHHHKaX

57

[Tpu3Hak neprneHuKyIIpHOCTH
MPSIMOM U TJTOCKOCTH KaK CIIEJICTBHE
CUMMETpPUHU

58

IIpaBunbHBIE MHOTOIPaHHHUKH.
Pacuér paccTossHMi1 OT TOUKH 10
IUIOCKOCTH

http://geometry2006.narod.ru/Lessons/10-11/2

59

[IpaBuIbHBIE MHOTOTPAHHUKH.
Pacuér paccTosiHuii OT TOUKH 10
IUIOCKOCTH

http://geometry2006.narod.ru/Lessons/10-11/20

60

Crioco0b! OIyCTUTh
HEPIEHIUKYJIAPBL: CHMMETPHS,
CABUT TOYKH 10 NAapAJUIEIBHON
IpsAMON

http://geometry2006.narod.ru/Lessons/10-11/20

61

CaBur no HenapasieabHON NPSIMOH,
W3MEHEHUE PACCTOSHUI

62

KonTponbhas pabota "B3anmuoe
PACIOJIOKCHUC MTPAMBIX U
IIJIOCKOCTEH B MpocTpancTae"

63

[loBTOpEHME: Yroa MEXAY NPAMBIMU
HAa IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE,
TeOpeMa KOCHHYCOB

http://geometry2006.narod.ru/Lessons/10-11/16

64

[ToBTOpEHME: Yyroa MexIy
CKpCHIMBAOIIUMHUCA IPAMBIMHU B



http://geometry2006.narod.ru/Lessons/10-11/2
http://geometry2006.narod.ru/Lessons/10-11/20
http://geometry2006.narod.ru/Lessons/10-11/20
http://geometry2006.narod.ru/Lessons/10-11/16

IIPOCTPAHCTBE

65

I'eomerpuueckue MeToabl
BBIUMCJICHUS YTJIa MEKIY IPSIMBIMU
B MHOTOTpaHHHUKaX

http://geometry2006.narod.ru/Lessons/10-11/1

66

JIByrpanHslIil yroi. CBoicTBO
JMHENHBIX YIJI0B ABYTPAHHOTO yIiia

http://geometry2006.narod.ru/Lessons/10-11/2

67

[lepnenaukynsipHbIE MIOCKOCTH.
CBolicTBa B3aNMHO
MEePHEHIUKYIISIPHBIX MIJIOCKOCTEHN

http://geometry2006.narod.ru/Lessons/10-11/22

68

IIpu3Hak neprneHauKyIspHOCTH
IJIOCKOCTEM; TEOpEMa O IPSIMOU
IIepeceyeHus ABYX IUNIOCKOCTEH
NEPIEHIUKYIISIPHBIX TPEThEU
IJIOCKOCTH

69

[IpssMOYTOJIBHBIN apasienenunes;
KyO; U3MepeHus, CBOMCTBA
MIPSIMOYTOJIBHOT'O MapajiesenuIe1a

70

Teopema o AuaroHanu
MPSAMOYTOJIBHOTO MapaJuiesienuneaa
U CIIEJICTBUE U3 HEE

71

CrepeoMeTpuiecKre U MPUKIIATHbIC
3aJ1a4¥, CBSI3aHHBIC CO B3AMMHBIM
PAaCIOJIOKCHUECM MIPAMBIX U
TUIOCKOCTH

72

HOBTOpCHI/ICZ CKpPCIIUBAIOIIHECH
MPpAMBIC, MMAPAJIICIIBHBIC INIOCKOCTU
B CTaHAAPTHBIX MHOT'OI'PAaHHUKAX



http://geometry2006.narod.ru/Lessons/10-11/1
http://geometry2006.narod.ru/Lessons/10-11/2
http://geometry2006.narod.ru/Lessons/10-11/22

73

[Tapa mapasnenbHbIX TVIOCKOCTENW HA
CKpCIIUMBAOIIHNXCA IPAMBIX,
paccTosTHUE MEXAY
CKPEIIMBAIOIIUMUCS IPSIMBIMU B
IIPOCTBIX CUTYaIASAX

74

PaccrostHue OT TOUKH 10 TUNIOCKOCTH,
paccTosiHue OT MPSAMOU 110
IIJIOCKOCTH

http://geometry2006.narod.ru/Lessons/10-11/2

75

Beruncnenue paccTosHUNA MEXIY
CKPELIMBAIOIIMMHUCS IPSIMBIMHU C
ITOMOILBIO NIEPIEHANKYIIIPHON
IJIOCKOCTH

http://geometry2006.narod.ru/Lessons/10-11/2

76

TpéxrpaHHblii yroJ, HEpaBeHCTBA
JUISl TPEXTPaHHBIX YIIIoB. Teopema
[Mudaropa, TeopemMbl KOCHHYCOB U
CHUHYCOB JUJIsl TPEXTPAHHOIO yIJla

77

DnemMeHTHI chepruuecKoi
TC€OMETPHUH: T€OAC3NUECKUE TNHUN
Ha 3emiie

78

Konrpomnsnas pabora "Yrisl u
paccTosHus"

79

CucremaTtu3zanys 3HaHUN
"MHOrorpaHHuK 1 €ro 3JIeMeHThI"

80

[Tupamuaa. Bunbl nupamui.
[IpaBunbHas nupamuaa

http://geometry2006.narod.ru/Lessons/10-11/2

81

[Ipusma. [Ipssmas u HaKIOHHAA
npusMel. [IpaBunpHas npusma



http://geometry2006.narod.ru/Lessons/10-11/2
http://geometry2006.narod.ru/Lessons/10-11/2
http://geometry2006.narod.ru/Lessons/10-11/2

[Ipsimoint mapannenenunen,

82 MPSIMOYTOJIbHBIH Mapaienenumne],
KyO
83 BrImykiibie MHOTOTpaHHUKH.
Teopema Ditnepa
http://geometry2006.narod.ru/Lessons/10-11/27
Brimykiible MHOTOTPaHHUKH.
84 Teopema Ditnepa. [IpaBunbHBIE U
http://geometry2006.narod.ru/Lessons/10-11/28.
MOJTYTIPaBUILHBIC MHOTOTPAHHUKH
Kontponbnas pabora
85 n n
MHOrorpaHHuKu
86 TToHsATHE BEKTOpPA Ha MIIOCKOCTH U B http://metodisty.ru/m/files/view/ugol mezhdu_pr
MIPOCTPAHCTBE
http://metodisty.ru/m/files/view/ugol mezhdu pr
87 CyMMa BEeKTOpOB
88 Pa3nocTh BeKTOpOB
89 [paBuio napamienenuneaa
90 YMHOKEHUE BEKTOpa HA YUCIIO
Pasnoxxenue BekTopa 1o 6asucy
91 TPEX BEKTOPOB, HE JISKAIIUX B
OJTHOM MIIOCKOCTH
92 CkansipHoe pou3BeICHNE
93 Borunciienue yria Mexuay

BEKTOpPAaMHU B IPOCTPAHCTBE



http://geometry2006.narod.ru/Lessons/10-11/27
http://geometry2006.narod.ru/Lessons/10-11/28
http://metodisty.ru/m/files/view/ugol_mezhdu_pr
http://metodisty.ru/m/files/view/ugol_mezhdu_pr

94 [pocreiimme 3a1a4u ¢ BEKTOPaMHU 1

95 [pocreiimme 3a1a4u ¢ BEKTOPaMU 1

96 [Ipocreiimume 3a1aun ¢ BEKTOpaMu 1

97 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1

98 O06o01ieHne U cucTeMaTu3anus 1
3HaHUU

99 O000111eHNE U CUCTEMATU3ALMI 1
3HaHUI

100 HtoroBas koHTponbHas paboTa 1

101 HtoroBas koHTponpHas paboTa 1

102 O606Uj€HI/IC U CUCTEMATHU3ALIHS 1
3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KJIACC

KoauuecTBo yacoB JIeKTPOHHbIE
Ne T Hara undgposbie
€Ma ypoka Konrpoabusie | IlpakTnyeckn
n/n Bcero H3y4eHHsi | oOpa3zoBaTesibHbIE
padoThI e padoThbl
pecypchl
IToBTOpenue Temnl "KoopauHatsl
1 BEKTOpPA Ha IJIOCKOCTH U B 1
npocTpaHcTBe"
5 [ToTOpenue Temsbl "CkaysipHoe 1
IIPOU3BEIEHNE BEKTOPOB"
3 IToBTOpeHue TeMbl "Bbruncienue yria 1
MEXy BEKTOpaMH B IPOCTPaHCTBE"
4 [ToBTOpeHue TeMbl "YpaBHEHUE NPSIMOH, 1
MIPOXOJISIIICH uepe3 1Be TOUKH'"
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1
ypaBHEHHE TUNIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE IUNIOCKOCTH B OTpe3Kax
7 BekropHoe npousseneHue 1
3 JInHeliHbIE HEPABEHCTBA, JIMHENHOE 1
IPOrpaMMUPOBAHUE
9 JIuneliHbIE HEPABEHCTBA, JIMHENHOE 1
IPOrpaMMUpPOBAHUE
10 AHanuTHyecKrue METOABI pacuéTa yria 1
MEXy IPSIMBIMA B MHOTOTPaHHUKAX
11 AHanuTHyecknue METObl pacuéTa yriaa 1




MCXKAY INIOCKOCTAMH B MHOT'OI'paHHHKaXx

dopmysa pacCTOSIHUS OT TOUYKH J10

12
IJIOCKOCTH B KOOpAMHATAaX

13 Haxoxnenue paccTositHUM OT TOUKH 10
TJIOCKOCTH B KyOe

14 HaxoxieHue paccTosiHUI OT TOUKH /10
IJIOCKOCTH B MPAaBWJIBHOM NUpamMuie

15 Kontponbhas pabora "Ananurnyeckas
reometpus"”

16 CeueHusi MHOTOTPaHHUKOB:
CTaH/apTHbIE MHOTOI'PaHHUKU

17 CeueHust MHOTOIPaHHUKOB: METOJ]
CJIEJI0B
CeueHust MHOIOIPaHHUKOB:

18 CTaHJapTHBIE IUIOCKOCTHU, IEPECEUCHHUS
IPSIMBIX U IUIOCKOCTEH
IIpodeccusi KApXUTEKTOP»

19 [lapannenpHble psMbIE U IIOCKOCTH:
napaJijiesIbHbIE CEYEHUS

20 [lapannenpHble NpsMbIE U IIOCKOCTH:
pPacuy€T OTHOLIEHUN
[lapannenpHble NpsMbIE U IIOCKOCTH:

21 YIJIbI MEX]Y CKpPEIMBAIOIIUMHUCS
MPSIMBIMU
[leprieHquKyIpHBIE TIPSIMBIE U

99 IUIOCKOCTH: CTaHJapTHBIE Maphbl

NEPNCHAUKYIIAPHBIX IUIOCKOCTEH U
MMPSIMBbIX, CAMMETPHUU MHOT'OI'PAaHHHUKOB




23

[leprieHquKyNIpHBIE IPSIMbIE U
TUIOCKOCTH: TEOpeMa O TpeX
NEePIEeHIUKYIApax

24

IlepnenauKynsipHbIE TPSMBIE U
IJIOCKOCTH: BBIYUCIICHUS JJIVH B
MHOT'OI'PaHHUKAX

25

[ToBTOpEHME: IIOMIAIM
MHOTOYTOJIbHUKOB, (DOPMYITBI 17151
10 eH, COOOPaKEHUS O I00US

26

[ToBTOpEeHwUe: MIoMAAH
MHOTOYTOJIHUKOB, (POPMYJIBI 1J1s
TIOIIaIel, COOOpakeHUS MOT00US

27

[ToBTOpEHME: MITOIIA N
MHOTOYTOJIEHUKOB, ()OPMYJTBI IS
TUTOMIAIeH, COOOpaKCHHS TTOT00USI

28

[Inomanu ce4yeHrnii MHOTOTPaHHUKOB:
IUIONIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOPaKEeHUSI TIO100MsT

29

[Inomanu ceyeHnii MHOTOIrpaHHUKOB:
IJTOIIAAM TOBEPXHOCTEMN, pa3pe3anus Ha
4acTH, COOOPaKeHHSI TIOT00MsI

30

Kontposnbnas padota "[loBTOpenue:
MHOTOTPaHHHUKH, CEUCHUS
MHOIOTpaHHUKOB"

31

O061ém Tema. O6BEM PSIMOYTOIEHOTO
Hapajuiesienureaa

32

3agaun 00 yaABOEHUH Kyda, O
KBaJlpaType Ky0a; 0 TPUCEKLIMU YyIiia




33

CrepeoMeTpuuecKkue 3aJa4u, CBSI3aHHbIC
¢ 00BbEMOM IIPSIMOYTOJIBHOTO
napajuiesIenuIne1a

ITpodeccus «MHKeHEP-CTPOUTEIb

34

[TpuknaaHbie 3a7a4u, CBI3aHHBIE C
BBIUMCIICHHEM 00BEMA MPSMOYTOTHHOTO
napasuiesenuIe1a

35

O06BEM npsIMOi TPU3MBI

36

CrepeomeTpuueckue 3ajaui, CBsI3aHHbIE
C BBIYUCIIEHHEM 00BEMOB MPSAMOI
IIPU3MBI

37

[Mpuxnanueie 3a1a4u, CBSI3aHHBIE C
00BEMOM MPSAMOI TPU3MBI

38

Brrancnenne 06bEMOB Tell C TOMOIIBIO
onpenenéHHoro uarerpana. Oopém
HAKJIOHHOM MPU3MBI

39

Brruncnenune 00bEMOB TeJ ¢ TOMOIIBIO
onpenenéHHoro uaterpana. OopEm
UpaMUb

40

dopmyna 00bEMa TUPAMHETIBIL.
OtHotieHre 00beMOB TUPAMU], C
OOIIUM YTIIOM

41

dopmyna 06bEMa MUPaMHIBL.
OTtHo1eHne 00beMOB MUPAMUJ €
001IUM YTIIOM

42

CrepeoMeTprueckue 3a/1a4uu, CBI3aHHbIC
¢ 00bEMaMH HAKJIIOHHOW TTPU3MBI

43

CrepeoMeTpuiecKre 3a1a4H, CBI3aHHbIE
¢ 00BEMaMM TUPAMHUIBI




[Tpuknagaeie 3agaun o TeMe "OO0bEMBI

44 Ten", CBA3aHHBIC C 00BEMOM HAKIIOHHOM
MIPU3MBI
Ipogeccus «/IuzaitHep HHTEpbepa»

45 [Tpuknagueie 3agaun o Teme "OO0BbEMBI
Ten", CBA3aHHBIE C 00BEMOM MUPAMHU/IBI

6 [Tpumenenne 00bEMOB. Beruncnenue
pacCTOSIHUS 10 TUIOCKOCTH

47 Konrponbnas padora "O6bEmM
MHOrOrpaHHuka"
Hunuuapuueckasi MOBEPXHOCTb,

48 oOpasyrolue IIHHIPUYECKOM
MIOBEPXHOCTHU

49 Hunuaap. [psamon KpyroBon HHIMHAP.
[Inomans NOBEpXHOCTH LUIIMHIPA

50 Konuueckas noBepxHocTh, 00pa3yroiiue
KOHMYECKOW noBepxHOoCcTH. Konyc

51 CedeHune KOHyca MIIOCKOCTHIO,
napauieJbHOMN MIIOCKOCTH OCHOBAHUS

59 VYceuénnslii konyc. M300pakenne
KOHYCOB M YCE€YEHHBIX KOHYCOB

53 [Tnomaas 6OKOBOM MOBEPXHOCTH U
MIOJTHOM TOBEPXHOCTHU KOHYyCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH U
ITOJIHOM TOBEPXHOCTH KOHYCA
CrepeoMeTpuieCcKre 3a/1a4u Ha

95 JI0Ka3aTeJIbCTBO U BBIYUCIICHUE,

MMOCTPOCHHUEM CCUCHUIM oUJIhHApAa,




KOHYycCa

56

CrepeoMeTprueckue 3a1auu Ha
JTI0Ka3aTeJIbCTBO U BBIYMCIICHHUE,
IIOCTPOEHUEM CEYEHUH LIWINH/PA,
KOHYCa

57

HpI/IKJIaIIHBIe 3aJa4u, CBA3aHHBIC C
HUINHAPOM

58

HpI/IKJIaIIHLIG 3aJa4H, CBA3aHHBIC C
HUWIMHAPOM

59

Cdepa u map

60

[Tepeceuenue cepsl 1 mapa ¢
iockocThio. Kacanue mapa u cepbl
IUIOCKOCTHI0. By n n3o0pakeHue mapa

61

[Tepeceuenue chepsl 1 mapa ¢
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBI0. Bua u n3o0pakeHue mapa

62

VYpasuenue chepsl. [Tnomans cheps u
€€ yacteit

63

CummeTpus cdepsl 1 mapa
IIpodeccus «XymaoKHAK)

64

CrepeoMeTpuiecKkue 3ajlayd Ha
JI0Ka3aTeIbCTBO M BBIYMCIICHUE,
CBsI3aHHBIE cO c(hepoi U mapom,
MOCTPOCHUEM MX CEUCHHH TNTOCKOCTHIO

65

CrepeomMeTpuYEeCKUE 3a1aud Ha
JIOKa3aTeJIbCTBO M BBIUUCIICHUE,
CBsI3aHHBIE cO cepoil U mapom,
MOCTPOCHUEM UX CEYCHMI TNIOCKOCTHIO




[TpuknagHbie 3a1a9u, CBI3aHHBIE CO

66 .
chepoit u mapom
[ToBTOpEHME: OKPYKHOCTH Ha

67 IJIOCKOCTH, BBIUMCIIEHUSI B OKPYKHOCTH,
CTaHJapTHBIE 000U

68 Paznnunble KoMOMHALIMY TET BpaLeHUs
¥ MHOTOTPAaHHHUKOB

69 3anauu no reMe "Tena U MOBEPXHOCTU
BpaleHus"

20 3anauu no reMe "Tena U MOBEPXHOCTU
BpaieHus"

71 Konrponbnas pabora "Tena u
MOBEPXHOCTH BpaleHus"

79 O06Bém nnnunapa. Teopema 06 06bEMeE
OpSMOTO LWJIMHAPA
Brruucnenue 00bEMOB TeJ ¢ HOMOILBIO

73 omnpenenaéHHoro uHTerpaiga. OopEm
KOHyca

74 ILnomaayu 6OKOBOM M ITOIHOMI
IIOBEPXHOCTHU KOHYCa
CrepeoMeTpuueckue 3ajaui, CBsI3aHHbIE

75 C BBIYHUCIICHHEM 00BEMOB IIMITHHIIPA,
KOHyca

76 [Tpuknagueie 3anauun 1o Teme "O0bEMBbI
Y TUIOLIAU TOBEpXHOCTEH Ten"

77 O0BEM mapa U mapoBOro CEKTOpA.

Teopema 06 00bEme mrapa. [Lnomanp




coepbl. CTepeoMeTprUuecKue 3a1a4H,
CBSI3aHHBIC C BHIYHUCIICHUEM 00BEMOB
nrapa, apoBOro CerMeHTa U MapoBOTO
CEeKTOpa

78

[Mpuxnanueie 3aga4n 1o Teme "OO0bEMBI
Ten", CBSA3aHHbIE C 00BEMOM I1apa u
rionapio ceprl. COOTHOIIEHUS
MEXY IJIOIAASIMHU IIOBEPXHOCTEH 1
00bEMamMu OJIOOHBIX TeJ

79

[TonoGHBIE TENa B TPOCTPAHCTBE.
N3menenne 00bEMa ipu 1O T00HH.
CrepeoMeTpryuecKHe 3aa91, CBSI3aHHBIC
C BBIYMCIICHHEM 00BEMOB TET U
IJI0IIaIeH TOBEPXHOCTEN

80

KontponbHas padota "[lnomanu
MTOBEPXHOCTH ¥ O0BEMBI KPYTJIBIX TET"

81

JIBM>KeHUs MPOCTPAHCTBA.
Orobpakenus. JIBuKeHUsI 1 paBEHCTBO
¢buryp. O61ure cBOCTBa IBUKECHHIA

82

Buael nBuxkeHuUii: napamiebHbI
IIEPEHOC, LEHTPAJIbHAS CUMMETPUS,
3epKaJIbHAsl CHMMETPUS, IOBOPOT
BOKPYT IPsIMOM

83

[TpeoOpazoBanms mogoowus. [Ipsmas u
cdepa Ditnepa

84

FCOMeTpI/I‘IGCKI/Ie 3aJa4du Ha
MNPUMCHCHHUC ABMIKCHUA

85

KontponbHas padota "BekTopsl B




npocTtpaHcTse"

86

O6o6maromniee moBropeHue 11 moHsTHI
¥ METO/I0B Kypca reometpuun 10-11
KJIACCOB, CHCTEMAaTH3aIl1s 3HAHMIA:
"ITapamienpHOCTb NPSIMBIX U
IJIOCKOCTEH B MpOCTpaHCTBE"

87

O6o6maromniee mopropeHue 11 moHsTHI
¥ METO/I0B Kypca reometrpun 10-11
KJIACCOB, CUCTEMAaTH3aIMsI 3HAHU:
"BekTopsl B mpocTpaHcTBe"

88

O6o6maromiee nmosropenue 11 nonstuii
¥ METO/I0B Kypca reometrpuun 10-11
KJIaCCOB, CUCTeMAaTH3allus 3HAHWIA:
"BekTops! B mpocTpaHcTBE"

89

Ob6o6matomiee nopropenue 11 nonsTuit
U METOJI0B Kypca reometpun 10-11
KJIACCOB, CUCTEMATH3AIMs 3HAHHIH:
"O6beM MHOTOTpaHHHKA"

90

O6o6maromiee nmosropeHue 11 nmonsTuii
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTH3allus 3HAHWIA:
"O0BbeM MHOTOTpaHHUKA"

91

Ob6o6matomiee nopropenue 11 monstuit
¥ METOJIOB Kypca reometrpun 10-11
KJIACCOB, CUCTEMAaTU3aIUsl 3HAHU:
"TTnomanam MOBEPXHOCTH U O0BEMBI
KpYIJIbIX Ten"

92

Ob6o6maromiee noproperne 11 nmonaruit




¥ METO/I0B Kypca reometpuun 10-11
KJIACCOB, CUCTEMATH3AllHs 3SHAHNMH
"ITnomanu MOBEPXHOCTH U 00BEMBI
KpYIJIbIX TEn"

93

HToroBast KOHTpOJbHAs paboTa

94

HtoroBas KOHTpoOJIbHAs paboTa

95

[ToBTOpeHwme, 0000IICHUE U
cUCTeEMaTHU3alus 3HaHUN

96

Hcropus pa3sBuTHs cTEpeOMETPUM KaK
HAyKU U €€ pojib B PA3BUTHH
COBPEMEHHBIX UH)KEHEPHBIX U

KOMIIBIOTEPHBIX TEXHOJIOT Ui
Ipodeccus «Co3naren
KOMIIBIOTEPHBIX UTP)»

97

HcTopus pa3BUTUS CTEPEOMETPUN KaK
HAYKU U €€ POJIb B Pa3BUTHH
COBPEMEHHBIX WHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

98

HcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIbIOTEPHBIX TEXHOJIOTUH

99

HcTopus pa3BUTUS CTEPEOMETPUH KaK
HAYKHU U €€ POJIb B Pa3BUTHUH
COBPEMEHHBIX WHKECHEPHBIX U
KOMIIBFOTEPHBIX TEXHOJIOTUN

100

HcTopust pa3BUTHS CTEPEOMETPUM KaK
HayKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MHXEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUH




HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX HH)XCHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI

101

IIpogeccus «uxkeHep-
MPOrpaMMHUCT»

HcTopust pa3BUTHS CTEPEOMETPHUH KAK
102 HAyKU U €€ pOJib B pa3BUTUU

COBPCMCHHBIX MHXKCHCPHBIX U
KOMITIBIOTCPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I1O

I[TPOTPAMME 102 8 0

[Tpumedanue 1. ApXUTEKTOpP, HHXEHEP-CTPOUTEIIb, TU3aliHEP UHTEPhEpa, XYA0KHHK, CO3/1aTelIb KOMIBIOTEPHBIX UTP, HMHXKEHEP-TPOTrPAMMUCT.






YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

* Maremaruka: anredpa 1 Hayajla MaTEMaTUYECKOr0 aHAJIN3a, FEOMETPUSI.
* 'eomerpusa, 10-11 xmaccel/ Atanacsu JI.C., byryzo B.®., Kagommer C.b. u
npyrue, AkunonepHoe oouectBo «M3narensetBo «lIpocBemenuey 2022
['eomerpus, 10-11 xmaccwl/ byryzoB B.®., IIpaconos B.B. nox penakmueit

CanmoBamuero B.A., AknnonepHoe obmectBo «M3marenscTBo «lIpocBemnieHne

METOIUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

* Maremaruka: ainreOpa 1 Hayajaa MaTEMaTHYECKOr0 aHaJIu3a, FEOMETPHS.

* Marematuka: anreOpa ¥ Hadajga MaTEMaTHYECKOTrO aHaiu3a, TeOMETpHs.
['eomerpust, 10-11 wmaccel/ Atanacsu JI.C., byry3oB B.®., Kagomuer C.b. u
npyrue, AkunonepHoe o0mectBo «M3narensctBo «lIpocsemenue» 2022
* ['eomerpus, 10-11 kmaccel/byry3oB B.®., [Ipaconos B.B. nox penakiueit

Canosauuero B.A., Akunonepnoe o0mectBo "U3natensctBo "[IpocBemenue”
* ['eomerpus. Junaktudeckue marepuansl 10 knacc. ABTop: byryzos B.D.,

[Ipaconos B.B., Akunoneproe odiecto "N3narensctBo "I[Ipocsemienue"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HNHTEPHET

http://window.edu.ru/ daekTpoHHasi GMOJIHOTEKA YUeOHUKOB

METOAUYCCKUXMATECPHUAIOB

* http://www.math.ru Marepuaiibl o MaTemMaTuke B EuHON KOJUTeKIMK
1 pOBBIX 00pa30BATEIHLHBIX PECYPCOB
* http://www.bymath.ne t I'azera «MartemaTuka» M3narensckoro qoma «Ilepoe



http://window.edu.ru/
http://www.math.ru/
http://www.bymath.ne/

CEHTSIOPSI»

* http://www.uztest.ru 3agaun mo reoMeTpun: UHPOPMAIIMOHHO-TIOUCKOBASI
cucrema

* http://www.problems.ru KommerorepHast MaTeMaTHKa B IIIKOJIE

* http://school.msu.ru Marematuka. Illkomna. Bynymiee. Caidt yauress
MateMaTtuku A.B. IlleBkuHa

* http://www.etudes.ru MaremaTuueckoe oOpazoBaHHE: MPONLIOE U HACTOSIIICE.
HuTepHEeTOMOIMOTEKA 10 METOIUKE MIPENOJaBaHksI MATEMATHKH

* http://www.exponenta.ru I[Topranx Allmath.ru — Bcst MmaTremarrka B 0 THOM
MECTe

* http://www.allmath.ru IMpuknagnas MaTemMaTrka: CIPaBOYHUK MAaTEMATUIECKUX
(dbopMyi1, IpUMEPHI U 3aJa49H C PEIICHUIMU

« http://math.rusolymp.ru 3agaynuk 11 TIOATOTOBKY K OJUMIIMALAM 110
MaTEMAaTHKE

* http://tasks.ceemat.ru 3anumarenpHas MaTeMaTuka — OJIUMIIHAIBI, HTPHI,
KOHKYPCHI 110 MAaTEMAaTHKE IS IIKOJIHHUKOB

« http://www.math-on-line.com Maremaruueckue oIUMIMAABI IS IIKOJILHUKOB
« http://www.olimpiada.ru MaremaTudeckue OMUMITHAIbLI M OJTUMITHATHBIE
3a1auu



http://www.uztest.ru/
http://www.problems.ru/
http://school.msu.ru/
http://www.etudes.ru/
http://www.exponenta.ru/
http://www.allmath.ru/
http://math.rusolymp.ru/
http://tasks.ceemat.ru/
http://www.math-on-line.com/
http://www.olimpiada.ru/
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