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HOACHUTEJIBHAS 3AIIMCKA

["'eoMeTpust sBIsIETCS OMHUM M3 OA30BBIX KYPCOB Ha YPOBHE CPEIHETO OOIIETro
oOpa3oBaHus, TaK Kak OOECIEeUYMBACT BO3MOXKHOCTh W3YYEHUS JAUCIUILUINH
€CTCCTBEHHO-HAYYHOW HAIPABICHHOCTH M MPEAMETOB T'yMaHUTAPHOTO ITUKJIA.
[TockoNBbKY JTOTHYECKOE MBITIUICHHE, (HOPMHUPYEMOE MPU U3YICHUH 00YIaIOITUMUCS
MOHATHUHHBIX OCHOB TEOMETPHH, TPH JOKA3aTeIbCTBE TEOPEM H IOCTPOCHUHU
IIETTOYKH JIOTHUECKUX YTBEPKICHUN TIPH PEIIICHUU TeOMETPHUSCKUX 3a/1a4, YMCHHE
BBIBUTaTh W ONPOBEPraTh THUIOTE3bl HEMOCPEACTBEHHO HWCIOIB3YIOTCS TPHU
pEIICHNH 3a7a4 €CTECTBEHHO-HAYYHOTO ITUKJIA, B YaCTHOCTH (DU3UYECCKUX 3a]1a4.

Ilens ocBOCHUS MpOTrpaMMbl yaeOHOTO Kypca «I eomeTpus» Ha yriyOoaéHHOM
YPOBHE — Pa3BUTHE MHIMBUIYATbHBIX CTIOCOOHOCTEH 00 YYAOIIMXCS MPU U3YICHUH
TCOMETPUHU, KaK COCTABJSIIONICH TpeAMETHOW oOmactu «MareMaTtuka W
nH(pOpMaTHKa» Yepe3 oOecreueHne BO3MOKHOCTH MPUOOPETESHUS U NCITOJIB30BaAHUS
0osee TIyOOKMX TEOMETPUYCCKUX 3HAHHWHM U JIEHCTBUHN, CIICIIM(PUIHBIX TCOMETPHH,
¥ HEOOXOJIMMBIX JIJIS YCIEITHOTO MPOodeCCHOHATBLHOTr0 00pa30BaHusI, CBI3aHHOTO C
HCIOJIL30BAHUEM MAaTEMATHUKH.

[TpropuTeTHRIMM 3ajlayaMu Kypca T€OMETPUM Ha YIIIYOJIEHHOM YPOBHE,
PACHIUPSIOIINMH U YCHIMBAIOIINMEU Kypc 0a30BOT0 YPOBHS, SIBISIOTCS:

pacuIpeHue MpeaCcTaBICHUs] 0 TEOMETPUHU KaK YacTU MHUPOBOUM KYJIbTYPhI U
dbopMupoBaHUE OCO3HAHMS B3aUMOCBSI3U T€OMETPUHU C OKPYKAIOIIUM MHUPOM;

dbopMupoBaHuEe TMPEACTABICHUS O TPOCTPAHCTBEHHBIX (UTypax Kak o
BOKHEUIINX MaTeMAaTHYECKUX MOJENAX, MO3BOJISIIONMIMX ONMHUCHIBATH M H3y4aTh
pasHbIC SBJICHUS OKPYKAIOIIEro MUpa, 3HaHUE TMOHATHHHOTO ammapara 1o pa3iaeity
«CrepeomeTpus» yueOHOTO Kypca TeOMETPHH;

dbopmupoBaHue YMEHUS BJIAJIETH OCHOBHBIMH MOHATUSIMH 0
IIPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOWCTBaMH, 3HAHHE TEOPEM,
dbopMynT U yMEHHE HMX NPHUMEHSATh, YMEHHS JOKa3bIBaTh TEOPEMbI M HAXOJUTh
HECTaHIapTHHIC CITIOCOOBI PEIICHUS 3a1aY;

dbopMupoBaHUEe YMEHHUS PacliO3HABaTh HA YEPTEKaX, MOJACISAX U B pealbHOM
MHpE MHOTOTPaHHHUKM M Teja BpalleHUs, KOHCTPYHPOBATh T'€OMETPUUYECKHUE
MOJIEIIH;

dbopMupoBaHUE MOHUMAHHS BO3MOXKHOCTH aKCHOMATHYECKOTO ITOCTPOCHHS
MaTeMaTH4YeCKUX TEeOpui, (popMHpOBAHHE MMOHUMAHHUS POJM AKCMOMATHKHU IPHU
MIPOBEJICHUY PACCYKICHUM;

dbopMupoBaHuE YMEHHS BJIAJETh METOJAMH JIOKA3aTEIIbCTB M aJITOPUTMOB
pelieHus, YMCHHS UX PUMEHSTh, TPOBOJIUTH JI0KA3aTEIbHBIC PACCYKICHHS B X0JIC
pEeIICHUs CTEPEOMETPUYCCKUX 3ajad M 3a7ad C IMPAKTHYCCKUM COACPIKAHHEM,
dbopMupoBaHUE TPEACTaBICHHS O HCEOOXOJAMMOCTH  JOKa3aTCIbCTB  IPHU



000CHOBaHMHM MaTEMATUICCKUX YTBEPKICHUN W POJIM AaKCHOMATHKH B MPOBEIACHUHU
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE W COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX M  TBOPYECKHX
CrocoOHOCTEM 00yUaroImuXcs, MO3HABATEIbHON aKTUBHOCTH, UCCIIEIOBATEIBCKUX
YMEHHH, KpUTHIHOCTH MBIIUJICHUS, HHTEpeca K N3yUYCHUIO T€OMETPHH;

dopmupoBanue (yHKIHMOHATBHON T'PaMOTHOCTH, PEJIEBAHTHOW T'€OMETPHUU:
YMCHHS PACIO3HABaTh IMPOSIBICHHUS TEOMETPHUYCCKUX TIOHATHHA, OOBEKTOB U
3aKOHOMEPHOCTEH B pPEaNbHBIX JKM3HECHHBIX CUTYalMsIX W TPH W3yYEHUU APYTHX
y4eOHBIX MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJIETMPOBAHMS pEaJbHBIX CHUTYallUid, HWCCIEIOBAaHUS IOCTPOEHHBIX MOJIENeEH,
WHTEPIIPETAIIUN TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICPKATCIIBHBIMU JIMHUSIMU Y4eOHOTO Kypca «['eomeTpus» B
10-11 «kmaccax sBuswTcs: «lIpsiMple W IJIOCKOCTM B IPOCTPAHCTBEY,
«MHororpanaukun», «Tema  Bpamenus», «BekTopel W  KOOpAMHATHI B
IPOCTPAHCTBEY, «J[BUKEHUS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO tpebGoBaHHE «yMETh OIEPUPOBATH
MOHATUSIMU Y, PEJICBAHTHBIMHA T€OMETPHUH Ha YTIyOnEHHOM ypoBHE 00yueHus B 10—
11 xmaccax, OTHOCUTCS KO BCEM COJEp)KAaTeIbHBIM JUHUSM Yy4yeOHOro Kypca, a
dbopMupoBaHUE  JIOTMYECKMX YMEHHM  pacmpenensiercs He  TOJBKO IO
coJiep KaTeNbHbIM JIMHUAM, HO U 10 TojgaM oOydenus. ConepikaHue oOpa3zoBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus DenepabHON paboueit
IpOrpaMMBbl, paclpeNe’EHHbIM IO ToJaM OOy4YeHHUS, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4ToObl KO BCEM OCHOBHBIM, MPUHIIMIHAIBHBIM BOIPOCaM 00yYaroIIrecs
oOpamaiuch  HEOJHOKpPATHO. JTO TO3BOJIIET OPraHU30BaTh  OBJAJCHUE
T€OMETPUYECKUMU MOHATUSAMH ¥ HaBBIKAMH TOCIEA0BATEILHO U MOCTYIATEIBHO, C
cOOJTI0/IEHNEM TPUHIIUIIA TIPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKIIIOYATH B OOIIYIO
CUCTEMY F€OMETPHUYECKHUX MPEJCTaBICHUN 00YJarONINXCs, pACIIUpPss U YIIIyoIss
e€, o0pa3ys MPOYHbIE MHOYKECTBEHHBIE CBSI3H.

[lepexon K M3y4E€HUIO TEOMETPHUH Ha YIIIYOJIEHHOM YPOBHE MMO3BOJISIET:

co3marb ycnmoBusi ansa  nuddepeHnmanuu  oOydeHHs, TOCTPOCHUS
WHIUBUAYAIbHBIX  O00pa30oBaTENbHBIX MPOTpPaMM, OOECTeYuTh YriayOnEHHOE
M3y4eHHE T€OMETPHUH KaK COCTaBJISIONIEH yaeOHOTo mpenmera «MaTemaTikay;

MOJIFOTOBUTHh OOYYAIONMUXCS K TMPOJOJDKCHUIO HM3YYCHHS MAaTEMaTHUKH C
yaéToM BBIOOpa Oymymied mpodeccuun, obecrnieunmBas IMPEEMCTBEHHOCTh MEXKITY
o0muM 1 podeccuoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenue yueOHOro kypca «l'eomeTpusi» Ha yriyOJIEHHOM YpOBHE
orBoautcs 204 gaca: B 10 kiracce — 102 vaca (3 yaca B Heneno), B 11 kimacce — 102
yaca (3 yaca B HEJIeJI0).



COAEPKXAHUE OBYUYEHUA
10 KVIACC

IIpsiMble U JIOCKOCTH B POCTPAHCTBE

OCHOBHBIE  TIOHATHSL  CTEpEOMETpUU. Touka, Tmpsmas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCHOMATUYECKOM TIOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPHUU U CIICICTBUS U3 HUX.

B3anMHOE pacnonokeHue TMpsSMBIX B NPOCTPAHCTBE: IEPECEKAIOIINECS,
napajielbHble U CKpelluBarommecs npsMbie. [Ipu3Haku CKpelnBarOIIUXCA
npsimMbIX. [lapanienbHOCTh TPSMBIX U INIOCKOCTEN B MPOCTPAHCTBE: MapalJICIbHbIC
npsiMbI€ B MIPOCTPAHCTBE, NAPaLICIIBHOCTD TPEX NPSIMbIX, MAPAIIETBHOCTh MPAMOI
U 1iockoctu. [lapamnenbHoe M UEHTpaJbHOE MPOEKTUPOBAHME, H300paKeHUe
¢uryp. OcCHOBHbBIE CBOMCTBa MapauIeNbHOIO MpoeKkTUpoBaHus. M3o0paxkenue
dburyp B mapamiesbHON MPOEKIMHU. YTJIBI C COHANPABICHHBIMH CTOPOHAMH, yTOJ
MEXy NpsIMBIMM B MPOCTpAHCTBE. [lapannenbHOCTh MIOCKOCTEN: MapajeabHbIe
IJIOCKOCTH, CBOICTBa napaieIbHbIX MJIOCKOCTEN. [Ipocreitmue
OPOCTPAHCTBEHHbIE (PUTYpbl Ha IUIOCKOCTH: TETpaj’ap, Napaulesienuie],
NOCTPOEHUE CEUCHHI.

[lepneHAUKYISIPHOCTD MPSIMOM M TUIOCKOCTH: NMEPNEHAUKYJIAPHBIE MIPSMbIE B
IPOCTPAHCTBE, MPSIMBIE MApPAJUIENbHBIE W MEPHEHIUKYISAPHbIE K IUIOCKOCTH,
OPU3HAK TEPIEHAUKYISIPHOCTH TMPSMOA UM IUIOCKOCTH, TEopeMa O MpsSMOu
NEPNEHIUKYISIPHON IJIOCKOCTH. OpToronanpHoE MIPOEKTUPOBAHMUE.
[lepnieHaUKyJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSIHUE
OT TIPSIMOM JI0 MIIOCKOCTH, MPOEKIUs (PUTYPHI Ha TIOCKOCTb. [lepreHuKyIsIpHOCTD
IJIOCKOCTEU: MPU3HAK MEPIEHINKYIIPHOCTH ABYX IUIOCKOCTEH. TeopeMa o TpExX
NEPHEHANKYIIAPAX.

Yriael B MPOCTPAHCTBE: YroJl MEXAY IPSAMOM U IUIOCKOCTBIO, BYTDAaHHBIN
YIOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yriia. TpEXTpaHHbIA U MHOTOI'PAHHBIE YTJIbI.
CBoiicTBa IJIOCKHUX YTII0B MHOTOTpaHHOro yria. CBOMCTBA MIIOCKUX U JBYTPaHHBIX
YIJIOB TPEXTPAHHOIO yIuia. TeopeMbl KOCUHYCOB M CUHYCOB JUJISL TPEXTPAHHOIO YIJIA.

MHororpaHHUKH

Buapel MHOrorpaHHukoB, pa3BEpTKa MHOrorpaHHuka. lIpusma: n-yrompHas
mpu3Ma, TpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBask U MOJHAs TTOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsMOYrOJIbHBIN MTapaJUISIIENUIIE]] U €ro cBoMcTBa. Kparuaitmme
MyTH Ha TOBEPXHOCTH MHOrorpaHHuka. Teopema Oiinepa. IlpocTpaHcTBeHHas
teopema Iludaropa. [lupamuaa: n-yronbHas nupaMmujia, MpaBUiibHasl U yCeUEHHAs
nupamusibl. CBolicTBa péOep W OOKOBBIX TIpaHEd MPaBUIBHONW MUPAMUJIBI.
[IpaBunbHBIE MHOTOTPAHHUKHW: IpPAaBWIbHAS NpPHU3MAa W NpPaBUJIbHAS NUPaAMHUJA,



IpaBUJIbHAs TPEYroJibHAS MUpaMUa U MPAaBUIIbHBIN TETpadp, KyO. [IpencraBnenue
O IPaBUJIBHBIX MHOTOTPAaHHUKAX: OKTAP, NOAEKAdAP U UKOCAdIP.

Bbluncienne 31€eMEHTOB MHOTOIPAHHMKOB: péOpa, IuaroHaiu, YIJIbL.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJIHOM MOBEPXHOCTH MPSAMOW MPHU3MBI,
IJI0LIAb OCHOBaHM, TeopeMa 0 OOKOBOI MOBEPXHOCTH MpsAMOM pu3Msbl. [nomans
OOKOBOM TOBEPXHOCTH M TMOBEPXHOCTH NPABUIBHOM MNHpaMUIbl, TeOpema o
IJIOIIAM YCEYEHHOU IMPaMUBL.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTbl CHMMETPUM  INPABUIBHBIX
MHOTOTrpaHHUKOB. CUMMETpUs B TMpPAaBWIBHOM MHOTOIPaHHUKE: CHMMETPUS
napajulesienuneaa, CUMMETPUS IPAaBWIbHBIX I[PU3M, CUMMETPUs MPABUIIBHOU
IAPAMHUJIBIL.

BeKkTophI M KOOPAMHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOM BEKTOpP, JIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEApHbIC, COHAIIPABJIEHHbIE M IPOTHUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHl. PaBEeHCTBO BEKTOPOB. JIeHCTBUS C BEKTOpPaMU: CI0KEHUE
Y BBIUMTAaHUE BEKTOPOB, CYMMa HECKOJIbBKMX BEKTOPOB, YMHOKEHUE BEKTOpA Ha
yucio. CBOMCTBA CIOKEHUsI BEKTOpOB. CBOWMCTBA YMHOKEHHUSI BEKTOpPA HA YHUCJIO.
[ToHATHE KOMIUIAHApHBIE BEKTOPBI. [IpM3HAK KOMILIAHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio mapamienenunena. Teopema O pasIoKEHUHM BEKTOpA IO TPEM
HEKOMIUIAHApHBIM  BeKTopaM. [IpAmoyrosbHas  cucrema  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTopa. CBsi3pb MeXAy KOOpAMHAaTaMU BEKTOpa M
KOOpJAMHATaMU TOYEK. YTOJI Mexay BeKkropamu. CKalsIpHOE IPOU3BEICHHE
BEKTOPOB.

11 KIIACC

TeJsia Bpamenus

[loHATHA: TMIMHAPUYECKAsh IOBEPXHOCTh, KOHWYECKAas IOBEPXHOCTB,
chepuueckass IMOBEPXHOCTh, oOOpasyrlue moBepxHocTed. Tema BpamieHUs:
WIMHIP, KOHYC, YCEUEHHBIN KOHYC, chepa, map. BzanmHoe pacrnosnoxenue cheps
U IJIOCKOCTH, KacaTelbHasl IUIOCKOCTh K cdepe. M3o0pakeHne Te BpallleHUs Ha
wiockocTH. Pa3Béprka mumuHIpa u konyca. CuMmeTpus chepbl U mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJIBHOTO Mapaiiesienumneaa 1 ciaeactsus u3 Heé. OO0bEM mpsMol |
HAKJIOHHOM TPU3MBI, IIWIMHIPA, MUPaMHUIbl U KoHyca. O0BEM I1apa W MIapoBOro
CerMEHTA.

KomOuHammu Tenm BpamieHuss W MHOrorpaHHHKOB. [Ipu3Mma, BrIHcaHHAas B
WIMHIpP, OINHCaHHAs OKojo IwmHApa. Ilepeceyenme cdepsl W mapa ¢
wiockocThio. Kacanme mrapa u cdepsl miockocThio. [IOHATHE MHOTOrpaHHUKA,
OIMCAaHHOTO OKOJIO Ccdepbl, chepbl, BIHCAHHON B MHOTOI'PDAaHHUK WM TEJO
BpaIleHUsI.



[Tnomans MOBEPXHOCTH LUIUHIpA, KOHyca, miomanas chepbl U e€ yacteil.
[logobue B mnpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAACH TMOBEPXHOCTEH
nonoOHeIX Quryp. IIpeobpazoBanue mnomodusi, romoreTus. Pemienue 3amau Ha
IJIOCKOCTH C UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJ BPAIlEHUs: CEYEHUS IIMINHApPA
(mapayiieTbHO W TNEPHEHAUKYISIPHO OCH), CEYEHHUs KOHyca (TmapajuielibHbIe
OCHOBAHUIO U MPOXOSIINE Yepe3 BEPIIUHY), CEUCHUS 11apa, METOAbl OCTPOCHUS
CEUYEHUM: METOJ CIEeJ0B, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METOJI TIEpeHoca
CEKyLIEHN MIIOCKOCTH.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bexrtopsl B mpocTpancTBe. Onepanuu HaJl BEKTopaMu. BeKTopHOE yMHOKEHUE
BekTOpoB. CBOICTBa BEKTOPHOTO yMHOXEHHsS. [IpsMoyronbHas cucrema
KoOpaMHAT B mpocTpaHcTBe. KoopauHaTel BekTopa. PaznmoskeHue BeKTOpa IO
6azucy. KoopamHaTHO-BEKTOPHBIA METO/ IIPU PEIICHUU TEOMETPUUECKUX 3a]1ay.

J{BMKeHUs] B IPOCTPAHCTBE

JIBwxenust npoctpanctBa. OtoOpaxeHus. [[BkeHHS M paBEHCTBO (UTYD.
OO6mue cBoiicTBa JABWKEHUN. Buabl JIBWKEHUHN: TapauielbHBIA TEPEHOC,
IEHTpaJbHAs CHUMMETpPHS, 3epKajibHash CUMMETPHUS, IOBOPOT BOKPYT MPSIMOIA.
[Ipeobpazosanus nomoodus. [Ipsmas u chepa Ditnnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA YYEBHOI'O KYPCA
«TEOMETPUSl» (YIJIYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpaskaaHcKoe BOCIIMTAHUE:

c(hOpMUPOBAHHOCThH TPAKIAHCKON MO3UIIMHU 00YUaIOIIETrocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUMCKOTO O0IIECTBA, MPEACTABIECHNE O MATEMATHYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBICHHH, MPOIEAYP
TPOXKJIAHCKOTO  oOmiectBa  (BBIOOpHI,  OMpPOCHI U JPyroe), yMeHue
B3aUMOJICICTBOBATh C COLMAIBHBIMM HWHCTUTYTaMH B COOTBETCTBUU C UX
(GYHKIIUSAMH U Ha3HAYCHHUEM;

2) IaTPHOTHYECKOE BOCITUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'PaKIaHCKOW HUJICHTUYHOCTU, YBAXKEHUS K
MPOIIJIOMY M HACTOSIIEMY POCCHUMCKONW MaTeMaTHUKH, IIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSIM POCCUHCKMX MAaTEMAaTHKOB M POCCUMCKON MaTEeMaTUYECKON IITKOJIbI,
UCIIOJIb30BaHUE JTUX JOCTIXKCHUN B JAPYrMX HayKax, TEXHOJIOTHAX, cdepax
HKOHOMMKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEH pOCCUHCKOro Hapoaa, cpOpMUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHUS, dTUYECKOTO TOBEACHHS, CBA3aHHOTO C MPAKTUYECKUM
NPUMEHEHHEM JIOCTHKEHUN HAYKH U AeSTEIbHOCThIO YUEHOT0, OCO3HAHUE JTUYHOTO
BKJIaJ]a B TIOCTPOCHUE YCTOWYMBOTO OYIyIIETO;

4) acTeTHYECKOe BOCIIUTAHHE:

ACTETHUYECKOE OTHOIICHHWE K MHUPY, BKIIOUas JCTETHKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj1a4, PEIICHUH, PACCyKICHUH, BOCIPUUMYHUBOCTD K
MaTEMaTUYECKUM aCIMeKTaM Pa3InYHBIX BUJIOB UCKYCCTBA;

5) pu3uveckoe BoCINTAHHE:

chOpMHUPOBAHHOCTh yMEHHUS TPHUMEHSATh MaTeMaTUYeCKHe 3HAHUS B
WHTEpEcax 3J0POBOro M 6€30macHOro oopas3a KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pOBbIO (3I0POBOE NHTAaHHE, COATAHCUPOBAHHBIM PEXKUM 3aHATHH U
OTIbIXa, peryisipHas (Gu3nvecKass akTUBHOCTH), (PU3NYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) Tpy/10BO€E BOCIMTAHHUE:

TOTOBHOCTh K TPYyAY, OCO3HAHHUE LIEHHOCTH TPYIOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOQPECCHOHATBLHON  JCSITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW H €€ TPWIOKEHUSIMH, YMEHHE COBEpPINATh OCO3HAHHBIA BBIOOD
Oynymeit mnpodeccun W peanu3oBbIBATH COOCTBEHHBIC JKU3HEHHbBIC IIJIAHBI,
TOTOBHOCTh M CIIOCOOHOCTH K  MaTeMaTHYeCKoMy  OOpa3oBaHUIO |



caMoO0pa30BaHUIO Ha MPOTSKEHUH BCEH JKU3HH, TOTOBHOCTH K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHYCCKHUX 3a7a4 MaTEMaTHUCCKON HAIPaBICHHOCTH;

7) 3KOJIOrM4ecKoe BOCIIMTAHIE:

C(OPMHPOBAHHOCTh  AKOJOTHYECKON KYIbTYpHl, ITOHHUMAHHE BIIHUSHUSI
COIHATbHO-D)KOHOMHUYECKUX TPOILIECCOB Ha COCTOSHUE IMPUPOIHON M COMUAIbHOM
CpeJibl, OCO3HAHUE TJI00aIBHOTO XapakTepa IKOJTOTUISCKUX MPOOIIEM, OPUCHTAITHSI
Ha MPUMEHCHHE MAaTeMaTWYeCKMX 3HAHMH Ui pElICHHs 3aaad B 00JacTh
OKpYJKaloIleld Cpeapl, IUIAHUPOBAHHME ITOCTYIIKOB W OLEHKH HX BO3MOKHBIX
TIOCJIC/ICTBHIA ISl OKPY’KAIOIIEH CPEJIbl;

8) HeHHOCTH HAYYHOI'0 IO3HAHNS

Cc(OPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOM MTPAKTUKH, IOHMMaHUE MAaTEMaTHYECKO
HAayKH Kak cepsl 4eJI0BEYECKOM IeATEILHOCTH, STAOB €€ Pa3BUTHUS M 3HAYNMOCTH
IUTS Pa3BHTHUS IIMBHJIM3AIMH, OBJIaJE€HUE SI3BIKOM MaTEMATHKH W MaTeMaTHYECKOM
KyJIbTYPOI KaK CPEJICTBOM ITO3HAHKS MHPA, TOTOBHOCTH OCYIIECTBIISTh IPOCKTHYIO
M HCCJIEOBATEILCKYIO IEATEIbHOCTh HHINBUAYAIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIC YHUBEPCAJIbHbIE YUeOHbIE 1eCTBUS

ba3oBble ornueckue AecTBUA:

BBISIBIIATH U XAPAaKTEPU30BaTh CYUIECTBEHHBbIE MNPHU3HAKHM MAaTEMAaTUYECKUX
OOBEKTOB, TIOHATHUM, OTHOLIEHUN MEXIy TMOHATUAMH, (HOPMYIUPOBATH
OTIpEeJICIICHHSI TIOHSATUM, YCTaHABIMBAThH CYIIECTBEHHBIM MPU3HAK KiIacCUUKAIIHH,
OCHOBaHUSA JIJIsi 0000IIEHNs U CPAaBHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIIN3A;

BOCIPUHMMATh,  (OPMYJIUPOBATH W  NPEOOPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NPOTUBOPEUUS
B (akTax, JaHHBIX, HAOIIOMCHUSIX U YTBEPKACHUSX, MpEiaraTb KPUTCPUU IS
BBIBJICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEUNN;

JenaTh BBIBOJABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX H
MHIYKTUBHBIX YMO3AKIIOUECHHH, YMO3AKIIOUEHUI IO aHAJIOTUH;

IPOBOJIUTH CAMOCTOSITENIBHO 10KA3aTEJIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble U OT MPOTUBHOTO), BHICTPAUBATh APTyMEHTALIUIO, IPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BbIOMpaTh cmoco0 pemeHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEIICHUS, BRLIOUPATh HAMOOJIEe MOAXOIAIUN ¢ YIETOM CAMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble ncciienoBaTenbcKue A1eiCTBUA:



MCIIOJIB30BaTh BOIPOCHl KaK HCCIEA0BATENbCKUI HMHCTPYMEHT NO3HAHUS,
(GopMynHpoBaTh  BONPOCHI,  (PUKCHUPYIOIIME  MPOTHUBOpPEUYUE,  MpPoOIiEeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (POPMHUPOBATH TUIOTE3Y, ApPryMEHTHPOBATH
CBOIO MTO3ULIUIO, MHEHHE;

IPOBOAUTH CAMOCTOATENILHO CIUIAHUPOBAHHBINA SKCIIEPUMEHT, UCCIEAOBAHKE
M0 YCTAaHOBJIEHUIO OCOOEHHOCTE MaTeMaTu4ecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITEILHO (HOPMYJIUPOBATH OOOOIIEHUS W BBIBOJABI MO pe3yjibTaTaM
OpOBENEHHOTO  HAONIOJEHUs,  KCCIIEOBAaHUS, OLEHUBATh  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000ILEHU;

IPOrHO3UPOBATH BO3MOXKHOE PAa3BUTHE IIPOIIECCa, a TaKKe BbIABUTAThH
IPENOJIOKEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undopmanmeii:

BBISBJIATH JAePUIUTH MHDOpPMAIUMK, JAHHBIX, HEOOXOAUMBIX NJisi OTBETa Ha
BOMPOC U JJIs1 PEIICHUS 3a]1a4H;

BbIOMpaTh MH(GOPMAIIMIO U3 UCTOYHUKOB PAa3IMYHbIX THUIIOB, aHATU3UPOBATh,
CUCTEMaTU3UPOBATh U UHTEPIPETHUPOBATH MH(DOPMAIUIO PA3ITUUHBIX BUJIOB U (OpM
PEICTaBICHHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, TPEICTABIATh €€ B Pa3IU4HbIX (opMax,
WLTIOCTPUPOBATH TpadUuECKU;

OLICHUBATh HaAEKHOCTD nHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHHBEpPCaJIbHbIE YUeOHbIe JIeiicTBUSA

OOmmenue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYXKJICHHS B COOTBETCTBHUH C YCIOBUSIMU H
IEISIMHU OOIICHUS, ICHO, TOYHO, TPAaMOTHO BBIPAYKaTh CBOIO TOUKY 3PECHHS B YCTHBIX
U THCHMEHHBIX TEKCTaX, JaBaTh TMOSCHEHUS TI0O XOJy pEIICHUS 3ajauH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXXJICHHsI 3aJlaBaTh BOIPOCHI 110 CYIIECTBY OOCY>KITaeMOM TEMBI,
nmpoOJieMbl, peIracMoi 3ajayd, BBICKA3bIBAaTh HJEH, HAIlCJCHHBIE Ha ITOMCK
pEIIEeHUs, COTMOCTAaBISATh CBOM CYXKJICHUA C CYXICHHSIMH APYTMX YYaCTHUKOB
Jauajaora, oOHapy)KMBaTh Pa3jIudve W CXOJCTBO IMO3HUIIUHA, B KOPPEKTHOH (opme
(dbopMyITHpOBATh pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MIPEJICTABMIATh PE3YyJbTaThl PEIICHUS 3a/Ja4M, SKCIIEPUMEHTA, HMCCIIeI0BaHUsI,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OopMaT BBICTYIUICHHUS C Y4€TOM 3ajad
MpEe3eHTAIIMU U OCOOEHHOCTEH ayIuTOPHUH.

PerHﬂTHBHbIe YHHUBEPCAJIbHBIC y‘leﬁHble HeﬁCTBHH
CaMoopraHnsaunﬂ:



COCTaBIIATH IIJIaH, AJITOPUTM PEIICHUS 3a/1a4d, BEIOMPATh CIIOCOO pEIIeHUs C
yIETOM MUMEIONTUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBATH
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJIEKT:

BJIQJICTh  HABBIKAMHU  ITIO3HABAaTEIBHOW  peIeKCHMM  KaK  OCO3HAHHS
COBEPIIAEMbIX JEUCTBHIA M MBICIUTEIBHBIX MPOIECCOB, UX PE3YIbTaTOB, BIAJICTh
crocobaMy CaMOTIPOBEPKH, CAaMOKOHTPOJIS TpoIlecca M pe3yibTara PEIICHHS
MaTeMaTHYEeCKOM 3a7a4u;

NPEIBHUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTH TPU PEIICHUH 3aJ1a4H,
BHOCHUTBH KOPPEKTHBBI B JICATCILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, JAHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIU U YCIOBUSAM, OOBSICHITH IPHUUHBI
JOCTIKEHUS WJIM HEJIOCTHKCHHS PE3YJIbTATOB JICATCILHOCTH, HAXOAUTh OIIHUOKY,
J1aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eITEJIbHOCTD:

NIOHMMATh M HCIIOIb30BaTh MPEHMYIIECTBA KOMAHIHONW M WHIMBHUIYaIbHOU
paboThl TpU pEHICHWM YYeOHBIX 3a7ad4, MPUHUMATh IIeIb COBMECTHOMU
JEATEIBHOCTH, TUIAHMPOBATh OPraHU3aIlMI0 COBMECTHON pPAaOOTHI, pacrpeneisTh
BUJIBI pabOT, TOTOBAPUBATHCS, 00CYKIaTh MPOIIECC U pe3yIbTaT paboThl, 00001IaTH
MHEHUS HECKOJIbKUX JIIO/IEH;

y4acTBOBaTh B T'PYIIOBBIX GopMax paboThl (0OCYXIeHUs, OOMEH MHECHH,
«MO3TOBBIE IITYPMbI» U UHBIE), BHITIOJIHATH CBOIO YaCTh pa0OThl U KOOPAMHUPOBATH
CBOM JICUCTBHUSI C IPYTUMHU YI€HAMHU KOMaH/Ibl, OIEHUBATh KAY€CTBO CBOETO BKJIa/1a
B OOmUHA TPOAYKT TIO KpUTEPHUSM, C(HOPMYTUPOBAHHBIM  YyYaCTHUKAMU
B3aMOJIEUCTBHUSL.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca o0yyaromuics Hay9uTCs:

e CBOOOJIHO OIEPUPOBATh OCHOBHBIMU TMOHSATUSIMU CTEPEOMETPUU TIPHU
pENICHUH 33724 U MMPOBEACHUN MAaTEMaTHUECKUX PACCYKICHUN;

e TMPUMEHATH AaKCHOMBI CTEPEOMETPUH W CICACTBUS U3 HUX MPU PEIICHUH
T€OMETPUIECKUX 3a/1a4;

e KIacCU(PUIMPOBATH B3aMMHOE DPACTIOJIOKEHHE MPSMBIX B TPOCTPAHCTRBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B TPOCTPAHCTBE;

e CBOOOJIHO OMEpUPOBATh TIOHATHSIMHU, CBS3aHHBIMH C yIJIaMH B
POCTPAHCTBE: MEXIY MPSIMBIMH B TPOCTPAHCTBE, MEXAY MPSIMON WU
TUIOCKOCTHIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMHU, CBI3aHHBIMH C MHOTOT PAaHHUKAMU;



e CBOOOJHO pacno3HaBaTh OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (TpHU3Ma,
nupamua, NpsMOYTOJIbHBIN Napajiesenunen, Kyo);

e KJIacCU(PUIMPOBATH  MHOTOIPAHHHUKH,  BbBIOMpass  OCHOBAaHMUS IS
KJIacCu(pUKaluu;

e CBOOOJHO ONEPUPOBATH TMOHATHSIMH, CBSI3AHHBIMU C  CEYECHUEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD napajuieabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
NPOEKTUPOBAaHUE (PUTYP HA MIIOCKOCTh, BHIMOIHATH H300pakeHus Gpuryp Ha
IUIOCKOCTH;

e CTPOUTH CEUEHHS MHOTOTPAHHUKOB PA3IUYHBIMM METOJAMHU, BBITIOJIHSTH
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TIOBEPXHOCTEM  MHOTOIPAaHHMKOB  (TIpHU3Ma,
MUPaMHIa), TEOMETPUUECKUX TeJl C IpUMEHEHUEM (HOpMYIT;

e CBOOOJIHO OMEPUPOBATH MOHATHUSIMU: CUMMETPHUSI B MPOCTPAHCTBE, LIEHTD,
0Cb 1 TUIOCKOCTh CHMMETPHH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUH (PUTYPHI;

e CBOOOJIHO OMNEPUPOBATH MOHSATUSMHU, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJIMHATaM B MIPOCTPAHCTBE;

e BBIIOJIHATH ACHCTBUSA HaJ BEKTOPAMU;

e pemarh 3aJadyd Ha JI0Ka3aTeIbCTBO MAaTEeMaTMYECKUX OTHOLUEHUH U
HaXO0XJICHUE F€OMETPUYECKUX BEIUYHH, IPUMEHSISI U3BECTHBIE METOBI IIPH
pEIICHMM MaTeMaTHYEeCKUX 3a]ad IOBBIIIEHHOTO U BBICOKOIO YPOBHS
CJIOXKHOCTH;

e IPUMEHATH IPOCTEHINIME NPOrpaMMHBIE CPEACTBA M 3JIEKTPOHHO-
KOMMYHHUKAaIlHOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKUX 3a1a4;

e WU3BJEKaTh, NPEOOpPa3OBbIBATH M HUHTEPIPETUPOBATH HH(OpPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (urypax, MpencTaBICHHYIO Ha
yepTexax U pUCyHKax;

e IPUMEHATH TIOJYyYEHHbIE 3HAaHUS HAa IPaKTUKE: CpaBHUBAaTh U
AHAIM3UPOBATh PEAIBHBIE CUTYAlMH, NPUMEHATh U3YYECHHBIE IMOHATHUS B
npolecce TIOMCKa pEeLICHUs MaTeMaTH4ecku  chopMyarpoBaHHOU
npoOJieMbl, MOJEIUPOBATh pEabHbIE CUTYallUd Ha SA3BIKE TI'€OMETPHH,
UCCIIEI0BAaTh MOCTPOEHHBIE MOJEIH C HCIIOJIb30BAHUEM TI'€OMETPUUYECKUX
NOHATUN M TEOpeM, ammaparta aiareOpbl, pemaTh MPaKTUYEeCKHE 3aJauH,
CBSI3aHHBIE C HAXOXKJAECHUEM T€OMETPUUECKUX BEJIMUNH;

e UMETh MpPEJICTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHA T€OMETPUM Kak
COCTaBHOM 4acTu (pyHJaMEeHTa pa3BUTHUSI TEXHOJIOTHI.

K xonny 11 kiacca oOyuaromuiicss Hay4duTcs:



CBOOOJHO ONEpPUPOBATH MOHATUSAMH, CBSI3aHHBIMU C IWJIMHJIPUYECKOM,
KOHMYECKOH U c(hepuyecKod MNOBEPXHOCTAMHU, OOBSICHATH CIOCOOBI
MOJIy4YEHHUS;

OTEPUPOBATH MOHITUSMHU, CBSI3AHHBIMU C TE€JIAMU BPAILCHUS: [IUIUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tella BpalleHus (IWIMHIApP, KOHYC, cdepa W 1map) u
O0O0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpalllCHHUS;

KJIacCU(UIUPOBATH B3AUMHOE PACTIONOKEHUE C(HEPhl U MIIOCKOCTH;
BBIYKCIISITh BEJIMYMHBI DJIEMEHTOB MHOTOTPAHHMKOB WM TEJ BpalleHUs,
00BEMBI U TUIONIAJM MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpalCHUS,
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

CBOOOJIHO OINEPUPOBATH MOHATUSIMH, CBS3AHHBIMU C KOMOWHALUAMH Tell
BpallleHuss ¥ MHOTOTPaHHUKOB: MHOTOIPaHHUK, BIIMCAHHBIA B chepy u
ONMMCAaHHBIA OKOJIO cephl, chepa, BIMCAHHAS B MHOTOTPAHHUK WA TEJIO
BpalllCHUs;

BBIUUCIISITh COOTHOLIEHUSI MEXy TUIOMIAASIMU MMOBEPXHOCTEN U 00BEMaMuU
I10JTOOHBIX TEI;

U300pakaTh H3ydaemble (QUTYpHl, BBINOJIHATH (BBIHOCHBIEC) TIUIOCKHE
YepTEXKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHI CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUEHHUS TEJl BPAILICHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
POCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (Urypax, NPeICTaBIECHHYIO Ha
YepTekax U pUCyHKax;

CBOOOTHO ONEPUPOBATH MOHITHEM BEKTOP B ITPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPALlK HaJl BEKTOPAMU;

3a/1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKApPTOBOW CUCTEME KOOP/IUHAT;
peuaTh TeOMETPUYECKUE 3a/1a4l HA BBIYMCICHUE YIJIOB MEXY IPSIMbIMU U
IJIOCKOCTSIMU, BBIYUCIIEHUE PACCTOSIHUN OT TOYKH JI0 IJIOCKOCTH, B LEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METO/1a MPU PELICHUU;
CBOOOJTHO ONEPHUPOBATH TOHITHSIMHU, CBSI3AHHBIMA C JIBIDKCHUEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh M300paXKCHUs] MHOTOTPAHHMKOB U TN BpAIICHHUs TIPH
NapajuyieIbHOM  NEPEHOCE, LEHTPAJbHOM CHMMETPUH, 3€pKaJIbHOU
CUMMETPUH, IPU TTOBOPOTE BOKPYT MPSIMOM, MpeoOpa3oBaHus Mo1oous;
CTPOUTH CEYEHUS MHOTOTPAHHUKOB U TEJ BPALICHHUS: CEYEHHUS LUIUHIpA
(mapanienbHO U NEPHEHAUKYISIPHO OCH), CEUYEHUsI KOHYCa (MapaljiebHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOCHHUSI CEUEHUW: METOJ CIJIE0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH TUIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUYECKUE YTBEPKICHUS,

MPUMEHSITh TeoMeTpudeckre (HaKThl JJIsI PEHICHUS CTEPEOMETPUUECKUX
3a7a4, MPEAINONAralolluX HECKOJBKO IAaroB pELICHUs, €CIH YCIOBUS
MIPUMEHEHUS 3a/1aHbI B SIBHOW U HESIBHOU (hopMe;

pemare 3aJadyd Ha J0Ka3aTeJIbCTBO MATEMATUYECKUX OTHOLICHUW U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

IIPUMEHSATH MPOrPAMMHBIE CPEACTBA U AIIEKTPOHHO-KOMM YHHUKAI[MOHHBIE
CHUCTEMBI IIPU PELICHUH CTEPEOMETPUUECKUX 3a]ad;

IIPUMEHSTH MOJIYYEHHBIE 3HAHWS HA TPAKTHUKE: CPABHUBATh, AHATU3UPOBATH
M OLICHUBATh pEaJbHBbIE CUTyallUd, NPUMEHITb HW3YUYEHHBIC TIOHSTHS,
TEOPEMBbI, CBOMCTBA B MPOLECCE IIOUCKA PEIIEHUS MaTeMaTHUYECKU
chopMyJIUpPOBaHHOW MPOOJIEMBI, MOJEIUPOBATh pEaJIbHbIE CUTyallud Ha
S3bIKE T€OMETPUH, UCCIIEA0BATH IIOCTPOCHHBIE MOJIENIU C UCII0JIB30BAHUEM
FEOMETPUYECKUX TMOHITUH M TeOopeM, amnmapara ajireOpbl, pelaTh
MMPAKTUYECKUE 3a/Jauyd, CBA3aHHBICE C HAXOXKJICHUEM TI€OMETPUYECKUX
BEJIMYMH;

UMEThb TPEJCTABICHUS OO0 OCHOBHBIX JTalax pPa3BUTHUA TE€OMETPUM Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJOTHM.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KosmuecTBo yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
KoHTpoabHbI IIpakTHuyeckue
n/n NPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE
e padoThl padoThI
pecypcsl
1 BBenenue B crepeomeTpuio 23 1
9 B3anMHoOe pacrionoxeHune npsMbIx B 6 1
MIPOCTPAHCTBE
3 [TapanienbHOCTb MPSIMBIX U IJIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [lepneHMKYISIPHOCTD NPSIMBIX U o5
IJTIOCKOCTEMN B MPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16 1
MHororpaHHUKH 7 1
BekTopsl B mpocTpaHCcTBE 12
8 [ToBTOpenue, 0000IIEHNE U CUCTEMATHU3AIIHS 5 5
3HAHUMI
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




11 KJIACC

KosnnuyectBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
Ne i/m KoHTpobHbI IIpakTHuyeckue
NPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE
e padoTbl padoThI
pecypchbl
1 AHanuTn4eckas FeOMeTpHs 15 1
9 [ToBTOpenue, 0000IIeHNE 1 15 1
CHUCTeMaTH3allusl 3HAHUI
O6bEM MHOTOTpaHHUKA 17 1
Tena Bparenus 24 1
5 [Tmomaam MOBEpXHOCTH U 0OBEMBI 9 1
KPYTJIbIX TEN
6 JIBrKeHHS 5 1
7 [ToBTOpeHmE, 0000IICHNE 1 17 5
cucTeMaTtu3anus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 102 8 0







IHHOYPOYHOE INTAHUPOBAHHUE
10 KVIACC

KoauuecTBO 4acoB
Ne Jara

Tema ypoka
n/n yp Bcer KonTposbHbie IIpakTuyecku H3y4YeHust
0 padoThI e padoThl

JyiekTpoHHBbIE IU(POBLIE 00pa30BaTEIbH

OcHoBHbIE IpaBUIIa U300paKEHUS

Ha PUCYHKE TIJIOCKOCTH, .
pHCYH 1 1lHepens https://resh.edu.ru/subject/lesson/4756/

napajuIebHBIX MPSMBIX (OTPE3KOB),
CEepe/INHBI OTpe3Ka

[ousiTHs CTEPEOMETPHHU: TOYUKA, https://resh.edu.ru/subject/lesson/4756/
npsiMast, TIIOCKOCTh, MPOCTPAHCTBO.

OcHOBHBIE TIpaBUIa H300paKEHUS
1 1 http://metodisty.ru/m/files/view/prezentaciya dly

-izobrazhenie prostanstvennyh figur na plosko

Ha PUCYHKE TTOCKOCTH,
MapajuieIbHbIX MPSIMBIX (OTPE3KOB),
CepeIMHBI OTPE3Ka

[TonsTHs: nepecexaronuecs
IIJIOCKOCTH, TIEPECEKAOIIHAECS https://resh.edu.ru/subject/lesson/4756/

InpsMas U IJI0CKOCTD,
MOJIYIIPOCTPAHCTBO

IlonsTus: MNEPCCCKArOIMUCCA

IUIOCKOCTH, MEPECEKAIOIINECS
1 2 http://geometry2006.narod.ru/Lessons/10-11/3

npsiMasi ¥ MI0CKOCTb;
IIOJTyITPOCTPAHCTBO

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

MHororpaHHuKH, H300pakxeHne
5 MIPOCTEMIINX IPOCTPAHCTBEHHBIX 1 2
¢buryp, HeCyIecTBYyIOUIMX 0ObEKTOB http://geometry2006.narod.ru/Lessons/10-11/14



https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/4756/
http://metodisty.ru/m/files/view/prezentaciya_dly
https://resh.edu.ru/subject/lesson/4756/
http://geometry2006.narod.ru/Lessons/10-11/3
http://geometry2006.narod.ru/Lessons/10-11/3a
http://geometry2006.narod.ru/Lessons/10-11/14

MHororpaHHHUKH, H300paskeHHe
MPOCTEHUIIIHNX MPOCTPAHCTBEHHBIX
¢buryp, HeCyIeCTBYIOUINX 00OBEKTOB

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

AKCHOMBI CTEPEOMETPHUU U IIEPBIE
CJIEJICTBHS U3 HUX

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

AKCHOMBI CTEPEOMETPHUU U NIEPBBIE
CJIEJICTBHS U3 HUX

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

AXCHOMBI CTEpEOMETPHUH U TICPBHIC
cnenctBus U3 HUX. CriocoObI
3aJIaHUs TPSIMBIX U TUIOCKOCTEH B
npocTtpanctBe. OO03HAUCHUS
MPSAMBIX U IJIOCKOCTEN

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

10

N3obpaxenne ceueHn MMpaMu/Ibl,
Ky0a U IPU3MbI, KOTOPbIE POXOJAT
yepe3 ux péopa. M3obpaxenue
nepeceyeHus MOJTy4eHHBIX
IIocKocTel. PackpammBanue
MTOCTPOCHHBIX CEYCHUN Pa3HBIMU
[[BETaMHU

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

11

N3o0paxeHnne CeUeHU MMpaMHuIbI,
Ky0a U IPU3MBbI, KOTOPbIE MPOXOAAT
yepe3 ux péopa. M3o0paxenue
MepecevyeHus MOITYUCHHBIX
IIockocren. Packpammmsanue
MMOCTPOEHHBIX CEYEHU Pa3HbIMU
LIBETaMH

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

12

N300pakenue ceueHuil mupaMuipl,
Ky0a 1 IPU3MBI, KOTOPBIE TPOXOISAT
gyepe3 ux péopa. M3zobOpaxenue
MEPpCCCUCHUS MMOJTYYCHHBIX
IJI0CKOCTeN. PackpammBanue
IMOCTPOCHHBIX CeUeHUI Pa3SHBIMU
OBE€TaMu

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

13

N300paxkeHue ceyeHunil mupamMuibl,
Ky0a U IPpU3MbI, KOTOPbIE POXOJAT
yepe3 ux péopa. M3obpaxenue
MEPECCUCHU A MOJTYUYCHHBIX
IJI0CcKocTel. PackpammBanue
MOCTPOCHHBIX CEYEHUI Pa3HBIMU
L[BETAaMU

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

14

Merto cienoB AJisg MOCTPOCHUS
ceuyeHui

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

15

Merton ciieoB JUTsl IOCTPOSHUS
ceyenuid. CBoMcTBa mepeceyeHui
MPSIMBIX U MJIOCKOCTEH

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

16

Merton cinenoB A OCTPOEHUS
cedyeHuil. CBoiicTBa nepeceueHui
MPSIMBIX U MJIOCKOCTEHN

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

17

[TocTpoeHue ceueHuit B mupamue,
KyOe 1o TpéM ToukaM Ha p&Opax.
Co31aHne BBIHOCHBIX YepTexel u
3aIUCh IIAroB MOCTPOCHUS

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



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

[ToctpoeHue ceuenunii B nupamu/ie,
KyOe 1o TpéM Toukam Ha p&Opax.
Co3ztaHue BBIHOCHBIX YEpTEXKEHN U
3aIlUCh IIaroB MOCTPOCHUS

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

19

[TocTpoeHue ceuenunii B nupamu/ie,
KyOe 1o TpéM ToukaM Ha pEOpax.
CozntaHue BBIHOCHBIX YepTEXel U
3aITUCh IAroB MOCTPOCHUS

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

20

[TocTpoeHune ceuenunii B nupamu/ie,
KyOe 1o TpéM ToukaM Ha pEOpax.
Co3naHne BBIHOCHBIX YEPTEKEN U
3aMMch M1aroB NOCTPOEHUS

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

21

[ToBTOpEHME TIITAHUMETPHH:
TeopeMa 0 mponopIUOHATIBHBIX
otpeskax. [logoOue TpeyroabHUKOB

22

[ToBTOpEHME TIITAHUMETPHH:
Teopema Menenas. Pacuersl B
CEUEHUSX Ha BHIHOCHBIX YepTexkax.
WcTopus pa3BuTHs MJIaHUMETPUU U
CTepEOMETpUH

23

KonTtponbHas pabota "AKCHOMBI
crepeomerpun. CeueHnus"

24

B3auMHoe pacrnonoxkeHne npsMbIX B
npocrpadcTBe. CKpelUBaOIINECs
npsmele. [Tpuznaku
CKPEILMBAIOIINXCS PSMBIX.
[TapannenbHbie TpsMbIe B
IIPOCTPAHCTBE

http://aeometry2006.narod.ru/L 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 o CylIeCTBOBAHUU U
€AVMHCTBEHHOCTH IIPSIMOU
NapajuIeJIbHON JAHHOU MPSIMOM,
MPOXOISIIEN YEPE3 TOUKY
IIPOCTPAHCTBA U HE JIeKAIlleH Ha
JTAHHOU npsiMoi. JlemMma o
[IEPECEUECHNH NapAIIEIIbHBIX
MPSIMBIX TUIOCKOCTBIO

26

[TapamienbHOCTB TpEX NPSMBIX.
TeopemMa o TpEX mapaIeTbHBIX
npsMbIX. Teopema o
CKPEILMBAIOIINUXCS PSMBIX

27

[TapannensHOE MPOEKTHPOBAHUE.
OCHOBHBIE CBOMCTBA MapaJJIETLHOTO
npoektupoBaHusi. M3o0pakenne
pasHBIX GUTYp B ApAILICTHHOM
MIPOEKIIUN

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

28

LenTpanbHas npoekius. Yromi ¢
COHAIpPABJICHHBIMU CTOPOHAMHU.
Yroa Mexay IpsMbIMU

10

29

3ajaun Ha JOKa3aTeNbCTBO U
HCCIIeIOBaHUE, CBSI3aHHBIE C
PacIoyoKeHUEeM MPSIMbIX B
IIPOCTPAHCTBE

10

30

[ToHATHA: TAapaNIIENnbHOCTD IPIMOM
U IJIOCKOCTH B IIPOCTPAHCTBE.
[Ipu3Hak napauieIbHOCTH NPSIMOU U
mwiockoctu. CBoiicTBa
[apaJuIEIbHOCTH NPSAMOU U

10



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

IIJIOCKOCTH

31

I'eomerpuueckue 3agaun Ha
BBIYMCIICHUE U I0KA3aTENIbCTBO,
CBSI3aHHBIE C [1APAJUIEIBHOCTBIO
IPSIMBIX U INIOCKOCTEHN B
IIPOCTPAHCTBE

11

32

HOCTpOGHI/Ie CCUCHUA, ITPOXOAAIICTO

4yepes3 aHHYI0 NPSMYIO Ha YepTExKe
Y MMapAJLIETBHOTO APYTrOM NpsIMOM.
Pacuér otHOMIEHM I

11

33

[TapannensHas mpoexuus,
HpI/IMeHeHI/Ie JJIA HOCTpO@HI/ISI
CEYCHHI Ky0a 1 mapasuiesieuIe ia.
CaolicTBa napauieynenunena u
MIPU3MBI

11

34

[TapannenbHbIE TUIOCKOCTH.
[Ipu3naku napamienbHOCTH ABYX
IJIOCKOCTEHN

12

35

Teopema 0 mapamieIbHOCTH U
€IMHCTBEHHOCTH INIOCKOCTH,
MPOXOIAICH Yepe3 TOUKy, He
MIPUHAISKALTYIO0 TaHHOM
IUIOCKOCTH U CIEICTBUS U3 HEE

12

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

36

CaolicTBa napasuieabHbIX
IIJIOCKOCTEN: O MapajuIeIbHOCTU
MIPSAMBIX [IEPECEYCHUS TIPU
[IEPECCUCHNH JBYX I1apaJUICIIbHBIX
IIJIOCKOCTEHN TPEThE

12



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

37

CpoiicTBa napasmieabHbIX
TUIOCKOCTEH: 00 0Tpe3Kax
NapajuiebHbIX IPSIMBIX,
3aKJIIOUYEHHBIX MEKIY
napajuieIbHbIMU INIOCKOCTSIMU; O
IIEPECEUECHNH NPSIMOU C IBYMS
napajuieIbHBIMU IUIOCKOCTAMU

13

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

38

[ToBTOpenue: Teopema [Iudaropa Ha
TUIOCKOCTH

13

39

[ToBTOpEHUE: TPUTOHOMETPHUSL
MIPSIMOYT'OJIBHOTO TPEYTOJIbHUKA

13

40

CpoiicTBa KyOa 1 IpSIMOYTOJIbHOTO
napajulesenuIe1a

14

41

Brruncnenue JuiMH OTpe3KOB B Ky0e
U IPSIMOYTOJIBHOM
napasuiesenumnesie

14

42

[TepieHAMKYAAPHOCTH TIPSIMOM U
rwiockoctu. [Ipusnak
MEPIEeHIUKYIAPHOCTH MPSAMON U
IJIOCKOCTH

14

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

43

[lepnieH TUKyIAPHOCTD IPSIMOM U
wiockoctu. [Ipusnak
MEePIEeHIUKYIAPHOCTH MPSMON U
MJIOCKOCTH

15

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

44

Teopema o CylecTBOBaHUU U
€AMHCTBEHHOCTH MPSIMOIA,
MPOXOJAIIEH uepe3 TOUKY
MPOCTPAHCTBA U NEPIEHIUKYIIAPHOMN

15

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 IINTIOCKOCTH

[ImockocTy 1 epreH IMKYIJIsIpHbIE

45 15
UM IpsIMbl€ B MHOTOTPaHHUKAX
46 [1nockocTy U nepneH Ky pHble 16
UM IpsIMble B MHOTOTPaHHUKAX
[lepnieHiuKynsp 1 HAKJIOHHAS.
47 [TocTpoenue neprneHuKymnsapa us 16 http://geometry2006.narod.ru/Lessons/10-11/1
TOYKH Ha MPSIMYIO
[lepnieHiuKynsAp 1 HAKJIOHHAS.
48 [TocTpoenue neprneHauKymnsapa us 16 http://geometry2006.narod.ru/Lessons/10-11/1
TOYKH Ha MPSAMYIO
49 Teopema o TpEX mepneHAUKYIApax 17
(mpsimast u oOpaTHas)
50 Teopema o TpEX mepneHAUKYIApax 17
(npsimas u oOpartHas)
51 VYT0J1 MEX 1y CKPEIIMBAIOIIUMUCS 17
MPSIMBIMU
[Tonck nepneHauKyIApHBIX MPSMBIX
52 C MMOMOILBIO NEPIIEHIUKYIISIPHBIX 18
IJIOCKOCTEN
53 OpToronanbHO€ TPOEKTUPOBAHHE 18
Ioctpoenne cevennii kyba, mpusubL, http://metodisty.ru/m/files/view/postroenie seche
54 IIPaBUWJIBHOM IMUPaMUBI C TIOMOIIBIO 18
OPTOTrOHAJILHOM IPOEKINH
Ioctpoenne cevennii kyba, mpusubL, http://geometry2006.narod.ru/Lessons/10-11/22
55 MIPaBUJIBHON MUPaMUBbI C TIOMOIIBIO 19

OpTOFOHaHBHOﬁ MIPpOCKI U



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
OTHOCHTEJIBHO IJIOCKOCTH.
[Inockoctu cummerpuii B
MHOTOTPaHHHKaX

19

57

[Ipu3Hak nepnesauKyIspHOCTH
MIPSIMOM M IVIOCKOCTH KaK CIIEJCTBUE
CUMMETPUHA

19

58

[IpaBUsIbHBIE MHOTOTPAHHUKH.
Pacuér paccrossHul OT TOUKH 10
IUIOCKOCTH

20

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

59

[IpaBUsTEHBIE MHOTOTPAHHUKH.
Pacuér paccrossHuii OT TOUKH 10
MJIOCKOCTH

20

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

60

CrocoObI OITyCTUTH
MePIEeHIUKYIISPBl: CAMMETPUS,
C/IBHT TOYKH IO MapauieIbHOMN
NpsSIMOU

20

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

61

CnBur 1o HenapauieIbHOU NPAMOi,
M3MEHEHHE PACCTOSHUMA

21

62

KontponbHas padota "B3anmHoe
pacmooKeHue NPSAMbIX U
IJTIOCKOCTEH B TPOCTpaHCTBE"

21

63

HOBTOpCHI/IeZ YroJj MCxKAy NpsAMbIMUA
Ha IIJIOCKOCTHU, TOPUTOHOMETPHS B
MMPOU3BOJIBHOM TPCYI'OJIBHUKE,
TE€OpEMa KOCUHYCOB

21

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

64

IloBTOpEHUE: Yyroa MeXIy
CKpPEIIMBAIOIIUMUCS MPSIMBIMU B

22



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

HPOCTPAHCTBE

65

I'eomerpuueckue MeTO 161
BBIYUCIICHUS YTI1a MKy TPSIMBIMU
B MHOTOTpaHHHUKaX

22

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

66

JIByrpannbiii yroj. CBoicTBO
JIMHEIHBIX YIJIOB IBYTPAaHHOTO yIiia

22

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

67

[TeprieHIUKYIIPHBIC TIOCKOCTH.
CBolicTBa B3aUMHO
MEePICHIUKYIIIPHBIX TI0CKOCTEH

23

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

68

[Ipu3Hak nepneHIuKyIsIpHOCTH
IIJIOCKOCTEM; TeopemMa O IpsIMOU
MEePECEUCHUS JBYX MIIOCKOCTEN
MEePIEHNKYIISIPHBIX TPEThEr
IUIOCKOCTH

23

69

[IpsimoyroapHBIN Napaienenunes;
KyO; U3MEepeHus, CBOICTBa
MPSIMOYTOJIBHOTO Mapaliesienumnea

23

70

TeopeMa O AxMaroHajln
IMPAMOYI'OJIBHOTO IMapaJlICICIIUIIEaAa
U CIICJICTBUE U3 HeE

24

71

CTepeOMeTpI/I‘ICCKI/IC W IIPUKIIaIHBIC
3aJa4u, CBA3aHHbBIC CO B3aMMHBIM
PACIIOJIOKCHUEM IIPAMBIX U
IIJIOCKOCTH

24

72

HOBTOpeHI/IeZ CKpCHINBAOIIHUECS
MpsAMBIC, MApaJIJICIIbHBIC IIJIOCKOCTHU
B CTAaHAAPTHBIX MHOT'OTI'paHHUKAX

24



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 napauienbHBIX INIOCKOCTEN Ha
CKpCIIMBAOIINXCA MMPAMBIX,
paccTosiHue MEXIy
CKpCIIUMBAOIIUMUCS ITPAMBIMHA B
IPOCTBIX CUTyaIlAIX

25

74

Paccrosane ot Toukn J0 IINIOCKOCTH,
paccTosiHue OT MPAMOU 110
IIJIOCKOCTH

25

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

75

Beruncnenue paccTosTHUN MEX Iy
CKPELIUBAOIIMMHUCS IPSIMBIMU C
ITOMOIIIBIO EPIEHANKYIIIPHON
IJIOCKOCTH

25

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

76

TpéxrpanHblil yroJi, HEpaBEHCTBA
JUIS TPEXTPaHHBIX yriioB. Teopema
[Tudaropa, TeopemMbl KOCUHYCOB U
CHUHYCOB JJIsl TPEXTPAHHOTO yriia

26

77

DneMeHTHI chepruIecKoit
TreOMETPHH: T€01€3NUECKUE TNHUU
Ha 3emie

26

78

KouTtponsnas padota "Yriiel u
paccrosinus"

26

79

CucreMaTusaius 3HaHUH
"MHOTOrpaHHUK U €T0 3JIEMEHTHI"

27

80

[Iupamuna. Buael nupamu.
[IpaBunbHas nupamua

27

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

81

IIpusma. IIpsimas u HaKIIOHHAs
npusMmsl. [IpaBunpHas npuzma

27



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

[IpsiMoit napaiienenunen,

82 IIPSIMOYTOJIbHBIH NapajlieIenunesn, 28
KyO
BeITryKITbIC MHOTOTpaHHUKH.
83 YIILe MHEOTOTD 28
Teopema Ditnepa
http://geometry2006.narod.ru/Lessons/10-11/27
BrITTyKITbIE MHOTOTPAHHUKH.
84 Teopema Ditnepa. [IpaBuibHbBIE T 28
http://geometry2006.narod.ru/Lessons/10-11/28.
MOJTYTIPAaBUIILHBIC MHOTOT'PAHHUKH
Kontposnbhas padbota
85 SOHTP pabe 29
MHororpaHHuKu
TToHsATHE BEKTOPA HA IIOCKOCTH U B http://metodisty.ru/m/files/view/ugol _mezhdu_pr
86 29
MIPOCTPAHCTBE
http://metodisty.ru/m/files/view/ugol mezhdu pr
87 CymMa BEKTOpOB 29
88 Pa3nocTh BekTOpOB 30
89 [IpaBuio mapamenenurneaa 30
90 YMHOX€EHHE BEKTOpa Ha YUCI0 30
Pasnoxxenue BexTopa 1o 6azucy
91 TPEX BEKTOPOB, HE JIEXKAIINUX B 31
OJIHOM IIIOCKOCTHU
92 CkansipHO€ IPOU3BEICHNE 31
Brruncnenue yria Mex
93 o v 31

BCKTOPaMH B IPOCTPAHCTBC



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 [IpocTeiimme 3a1aum ¢ BEKTOpaMH 1 32

95 [IpocTeiimme 3aqaum ¢ BEKTOpaMH 1 32

96 [IpocTeiimme 3agaum ¢ BEKTOpaMu 1 32

97 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1 33

08 O606I{I€HI/I€ U cUCTeMaTH3alus 1 33
3HAHUI

99 O606I{leHI/Ie U cuCTeMaTH3alus 1 33
3HAHUH

100 Wrorosas koHTpoJibHAs paboTa 1 34

101 Hrorosast koHTpoJIbHAs paboTa 1 34
00606

102 0 I{lCHI/IC U CHCTEeMaTH3alus 1 2
3HAHUH

OBLIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KJIACC

KosnnuyectBo yacos DJIeKTPOHHBbIE
Ne T Mara uu(ppoBbIe
€Ma ypoka Konrpoasubie | Ilpakrnueckn
n/n Bcero u3yyeHusi | oOpasoBaTejbHbIE
padoTbI e padoTbl
pecypcsl
[ToBTOpenue Tems! "KoopauHarsl
1 BEKTOpA Ha MJIOCKOCTH U B 1
npocTpancTae"
9 [ToBTOpenue temel "CkansipHoe 1
MIPOU3BEICHHE BEKTOPOB"
3 [ToBTOpeHue TeMsbl "Bprunciienne yria 1
MEXIy BEKTOpaMH B TPOCTPAHCTBE"
4 [ToBTOpeHue Temsl "'YpaBHEHHE NPAMOIA, 1
MPOXOSIIEH Yepe3 IBE TOUKH"
5 YpaBHEHHE IIJIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTPE3KAX
6 YpaBHEHHE IIIIOCKOCTH, HOPMAJIb, 1
YPaBHEHUE IIJIOCKOCTHU B OTPE3KAX
7 BekTopHoe npousBeieHne 1
8 JInHelHbIe HEPaBEHCTBA, TMHENHOE 1
IIPOrpaMMHUPOBaHNE
9 JInHeliHbIE HEPaBEHCTBA, JINHEWHOE 1
IIPOrpaMMHUPOBaHNE
10 AHanuTHYECKUE METOIBI pacuéTa yria 1
MEXAY NPSIMbIMU B MHOIOTPaHHUKAX
11 AHanuTHYeCKUE METOBI pacy€Ta yria 1




MCXKAY IIJIOCKOCTSIMU B MHOT'OTPpaHHHUKAX

Popmyiia pacCTOSHUSA OT TOUKHU 10

12
IJIOCKOCTH B KOOPAMHATAX

13 HaxoxpeHne pacCTOsIHHA OT TOYKH JI0
IUIOCKOCTHU B KyOe

1 HaxoxpeHne pacCTOSsIHHA OT TOYKH JI0
TJIOCKOCTH B MIPABHILHOW TUPAMH/IE

15 KonTtponbHas padora "AHanutuyeckas
reoMeTpus"

16 CedeHHsI MHOTOT'PAaHHUKOB:
CTaH/IaPTHBIC MHOTOTPAaHHUKH

17 CeueHusi MHOTOTPaHHUKOB: METO/T
CJIEJIOB
CedeHusi MHOTOTPaHHUKOB:

18 CTaHJIapPTHBIE IJIOCKOCTH, TICPECCUCHHUS
MPSIMBIX U IJIOCKOCTEH

19 [TapannenbHble IPSIMbIE U MJIOCKOCTH:
napajuiesibHble CEYeHUS

20 [TapannenbHble IPSIMbIE U MIIOCKOCTH:
pacy€T OTHOIICHUM
[TapannenbHble IPSIMbIE U MIIOCKOCTH:

21 YTIIBI MEXKAY CKPEIIUBAIOITIMUCS
MIPSIMBIMHU
[lepnieHIuKynApHBIC IPSMBIC U

99 TJIOCKOCTHU: CTaHAPTHBIE Maphl

NEPpHUCHAUKYIIAPHBIX IIOCKOCTEN U
psAMBIX, CUMMETPHUU MHOTOT'PAaHHHUKOB




23

[lepnieH quKysipHBIE IPSAMBIE U
IIJIOCKOCTH: TEOPEMA O TPEX
MEPIEHIUKYISIPAX

24

[IepneHuKysipHBIE IPSIMBIE U
IIJIOCKOCTH: BBIYUCIICHUS JUIVH B
MHOT'OI'PaHHUKAX

25

[ToBTOpEenue: monaau
MHOTOYT'OJIbHUKOB, (DOPMYJIbI AJIs1
TIJI0IIA IeH, COOOPaXKEHUSI 11010 0Ms

26

[ToBTOpEenue: monaau
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIsI
TJT0TIA IeH, COOOpaKEHUS 110100

27

[ToBTOpEeHue: miomaan
MHOTOYTOJIbHUKOB, ()OPMYJIBI JIST
TJI01Ia1eH, COOOpaKEHUS 1101001

28

[Tnomaay ce4eHnii MHOTOTPaHHUKOB:
IJIOMIA/IM TIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHHUS ITO00Us

29

[lnomany ceyeHnii MHOrOrpaHHUKOB:
IIJIOIIA TN TIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOPaKEHHUS ITO00US

30

KontponbHas padora "IloBTopenue:
MHOTOTPaHHUKH, CEUEHUS
MHOT'OTPaHHUKOB"

31

O06béM Tena. O0BEM MPSAMOYTOJIEHOTO
napaJesnenumnena

32

3amaun 00 yaBoeHUU Ky0a, o
KBaJIpaType Ky0a; 0 TPUCEKIINU yTiia




33

CrepeoMeTpHUecKHe 3aJa491, CBSI3aHHbIE
¢ 00BbEMOM MIPSIMOYT OJIBHOTO
napajienenuena

34

[Ipuknagaeie 3a1a4u, CBSI3aHHBIE C
BBIYUCIICHUEM 00BbEMA TPSIMOYTOJIBHOTO
napasuiesenumena

35

OO6BEM IpSIMON IPU3MBI

36

CrepeoMeTpHuuecKye 3a/1a4M, CBI3aHHbIE
C BBIUMCIIEHHEM 00BEMOB MPSAMOI
MIPU3MBI

37

[TpuknagHbIe 3a1a4H, CBSI3aHHBIE C
00BEMOM NIPSAMOI TPU3MBI

38

Brruncnenue 00bEMOB Tell € MOMOIIbIO
onpenenéuHoro uurerpana. O0bEM
HAKJIOHHOM MPU3MBI

39

Boruncnenue 065EMOB TeI C TOMOIIBbIO
onpenenéHHoro uaterpaiga. Oobém
MApaMU bl

40

dopmyrna 00bEMa TUPAMHJIBIL.
OTtHomIeHNE 00bEMOB ITUPAMHM/I C
00IIUM YTrIIOM

41

dopmyna 00bEMa TUPaMUIBIL.
OTtHoteHue 00EMOB TUPAMU]L C
o0IIMM yriom

42

CrepeoMeTpHuueckue 3a1a4u, CBSI3aHHbIE
¢ 00bEMaMH HaKJIOHHOW MPU3MBI

43

CrepeomeTrpuieckue 3aauu, CBI3aHHbIE
¢ o0BEMamMu MUpaMUIbI




[Tpuknanueie 3agauu mo teme "OO0bEMBI

44 ten", CBSI3aHHBIE ¢ 00BEMOM HAKJIOHHOM
TIPU3MBI

45 [Ipuknagueie 3anaun no reme "OO0bEMBI
Ten", CBSI3aHHBIE C 00bEMOM MTUPAMHUIBI

46 [Ipumenenne 06bEMOB. Borunicinenue
PacCTOSTHUSA JI0 TUIOCKOCTH

47 KontponsHas pabora "O0bEM
MHOTOI'paHHUKa"
HunuHapudeckast TOBEpXHOCTD,

48 00pa3yroIne MUIHHIPUICCKON
MTOBEPXHOCTH

49 Humuaap. [psiMoii KpyroBoi HATUHIDP.
[Inomanp MOBEpXHOCTH IUIUHIPA

50 Konnueckas moBepxHocTh, 0Opa3ymomiue
KOHUYECKOU nmoBepxHOCTH. KoHyc

51 CeueHne KOHYyca INIOCKOCTBIO,
rapajuieJIbHOM MJIOCKOCTH OCHOBAHMS

59 VYceu€nnsrii konyc. M3o0pakenne
KOHYCOB U YCE€YEHHBIX KOHYCOB

53 [Tnomaape 60KOBOI MOBEPXHOCTH U
MIOJIHOW NMOBEPXHOCTU KOHYCa

54 [Tnomaas 60k0BOI MOBEPXHOCTH U
MOJIHOW MOBEPXHOCTU KOHYCA
CrepeoMeTpuueckue 3a1a4i Ha

55 JI0Ka3aTeNIbCTBO U BBIUUCIICHHE,

MOCTPOCHUEM CedYeHUI OUJIMHIOpPA,




KOHYca

CrepeomeTpuiecKkue 3a1a4i Ha
JIOKa3aTeJIbCTBO U BHIYUCIICHUE,

% IIOCTPOCHUEM CEYECHUM IIMH/IPA,
KOHYyca

57 [IpuknagHbie 331241, CBSI3aHHBIE C
UTAHIPOM

59 [IpuknagHbie 331241, CBSI3aHHBIE C
IATHHPOM

59 Cdepa u map
[epeceuenue cdepsl u mapa ¢

60 tockocThio. Kacanue mapa u cepsr
TUIOCKOCTHI0. Bu 1 n300paskeHue mapa
[epeceuenue chepbl u mapa c

61 mockocThio. Kacanue mapa u cepsl
IUIOCKOCTHI0. Byt u n300paskenue napa

62 VYpasuenue chepsl. [Tnomans chepsl u
e€ yacre

63 Cummetpus cdepsl U mapa
CrepeoMeTpHuEeCKHE 3aJaud Ha

64 JI0Ka3aTebCTBO M BBIYHCIICHUE,
CBsI3aHHBIC CO Chepol U IIapom,
MOCTPOEHHEM UX CEYEHUH TIIOCKOCThIO
CrepeomerpHuueckue 3aJaud Ha

65 JIOKa3aTeNbCTBO U BBIYHCIICHHE,

CBsI3aHHBIE CO cpepoil U 11apom,
MIOCTPOEHUEM UX CEYEHUH TIOCKOCTBIO




HpI/IK.Ha,[[HBIe 3aga4u, CBA3aHHBIC CO

66 .
cdepoii u mapom
[ToBTOpEHUE: OKPYKHOCTH HA

67 IIJIOCKOCTH, BBIYMCIICHUS B OKPY>KHOCTH,
CTaHJIapPTHBIE 1TO100Us

68 Paznuunbie KOMOWHAIMY TN BpaAIICHUS
Y MHOTOTPaHHUKOB

69 3anaun o teme "Tena U HIOBEPXHOCTH
BpaieHus"

70 3agaum no teme ""Tena u MOBEpXHOCTH
BpaieHus"

7 Kontponbnas paborta "Tenau
MOBEPXHOCTH BpamieHus"

79 O6bEM mmmuHapa. Teopema 06 00BEME
MPSMOTO ITUITUHAPA
Brrunciaenne 00bEMOB TEJ C HOMOIIBIO

73 onpenenéuHoro uurerpaia. O0bém
KOHyca

74 ITmomanu 60KOBOI U ITOJTHON
MOBEPXHOCTU KOHYCa
CrepeoMeTpuiecKue 3a1a49u, CBI3aHHbBIC

75 C BBIYHCIICHHEM 00BEMOB IMIIMH]IPA,
KOHyca

76 [Mpuknanueie 3agauu mo Teme "O0bEMBI
Y IJIOIA U TOBEpXHOCTEN Ten"

77 OO0BEM 11apa U MAapOBOTO CEKTOPA.

Teopema 06 06bEme mapa. [Inomans




cdepsl. CTepeoMeTprUSCKHe 33/1a4H,
CBSI3aHHBIE C BEIYUCIICHUEM 00HLEMOB
1Iapa, NapoBOro CErMeHTa U IIapoBOro
ceKTopa

78

[Ipuknagueie 3anaun no reme "OO0bEMBI
Ten", cBs3aHHbIE ¢ 00BEMOM I1apa U
omaeio cepbl. COoTHOIEHUS
MEX]Ty TUTOIIASIMH TTOBEPXHOCTEH U
00bEMamMu MOJOOHBIX TEI

79

[TomoOHbIE TENa B MPOCTPAHCTBE.
N3menenne 06bE€Ma rpu mogo0uu.
CrepeoMeTpHYeCcKHe 3a/1a49H, CBI3aHHBIC
C BBIYHCIIEHHEM 00BEMOB TE U
TJTIONIaJIeH TOBEPXHOCTEN

80

KonTtponsnas padota "[lnomanu
MTOBEPXHOCTH ¥ 00BEMBI KPYTJIBIX TE"

81

JIBuKEeHHs IPOCTPAHCTBA.
OtoOpaxkenus. J|BH>KeHHS U paBEHCTBO
¢uryp. O6mue cBOMCTBA ABMKEHUN

82

Bupl 1BuKeHMI: TapauiebHbII
MEePEHOC, IIEHTpabHass CHMMETPHUS,
3epKajbHasi CHMMETPHS, TOBOPOT
BOKpPYT IIPAMOM

83

[TpeoOpazoBanus nogodus. [Ipsmas u
cdepa Ditnepa

84

FeOMeTpI/ILIeCKI/Ie 3aJa44 Ha
MNPUMCHCHUC ABUIKCHUS

85

KonTtponeHas pabota "Bekrops! B




npoctpancTae"

86

Ob6o6maromee nopropenue 11 nousTuii
U MEeTOJIOB Kypca reometpuu 10-11
KJ1aCCOB, CHCTEMAaTH3allMs 3HAHHIA:
"[lapanienbHOCTh NPSAMBIX U
MIJIOCKOCTEHN B MpOCTpaHcTBe"

87

O6o6maroniee noropenue 11 nonsTuii
1 MEeTOJIOB Kypca reometpuu 10-11
KJIaCCOB, CHCTEMAaTH3aIis 3HAHUHN:
"BekTopsl B mpocTpaHcTBe"

88

O6o6maromiee noropenue 11 noHsTuit
1 MeTOJIOB Kypca reomeTpun 10-11
KJIaCCOB, CUCTEMATU3aLUs 3HAHUM:
"Bektopsl B mpocTpancTse"

89

O6o6matomee mopropenue 11 norsTuit
1 METOJ0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMaTH3aIUsl 3HAHUIL:
"OOBeM MHOTOTpaHHUKA"

90

O6o06matomee mopropenue 11 nonsaTuit
Y METOJIOB Kypca reometpuu 10-11
KJIACCOB, CUCTEMAaTH3aIs 3HAHUI:
"O6beM MHOTOTpaHHUKA"

91

O6o06matomee mopropenue 11 nonsaTuit
1 MeTo/I0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIisl 3HAHUM:
"[nomaayu moBEpXHOCTH U 0OOBEMBI
KpyribIx Ten"

92

Ob6o6maromiee noropenue 11 monsTuit




1 MeToJI0B Kypca reomerpun 10-11
KJ1aCCOB, CHCTeMAaTH3allMs 3HAHUIL:
"[Tnomaan NOBEPXHOCTH U OOBEMBI
KpyribIX Ten"

93

Wrorosas koHTpoJibHAs paboTa

94

Nrorosas koHTpoJibHAs paboTa

95

[ToBTOpenue, 0000IIeHNE 1
CHUCTEeMaTH3allns 3HAHUI

96

Hctopus pa3BUTHS CTEPEOMETPUN KAK
HAyKHU " €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

97

Hcropus pa3BUTHS CTEPEOMETPHUH KaK
HAyKHU U €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUN

98

UcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

99

Hcropus pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ poJib B pa3BUTHH
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUM

100

Hcropus pa3BUTHS CTEPEOMETPUH KaK
HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI




Hcropus pa3BUTHS CTEPEOMETPHUH KaK
101 HayKU U €€ pOJIb B pa3BUTUHU

COBPEMCHHBIX MHIKCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJOTHI

Hcropus pa3BUTHS CTEPEOMETPHUH KaK

102 HAYKU U €€ poJib B Pa3BUTUHU

COBPEMCHHBIX MHXXCHCPHBIX U

KOMIIBOTCPHBIX TEXHOJIOT i

OBIIEE KOJIMYECTBO HACOB 10
[TPOI'PAMME

102







YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIA YYHEHUKA

* Maremaruka: anre6pa v Hauajla MAaTEMAaTUYECKOT0 aHaJIu3a, TeOMETPUSL.
I'eometpus, 10-11 knaccel/ byty3os B.®., I[Ipaconos B.B. nox penakiueit

CanoBuuyero B.A., AkimonepHoe obuiectBo «M3narensctBo «IIpocBemienne»

METOANYECKHUE MATEPUAJIbI IJIS1 YUUTEJIA

* MaTtemaruka: anrebpa 1 Hayajga MaTEMaTUYECKOTO aHAIN3a, TE€OMETPHS.
I'eometpus, 10-11 knaccewl/byTty3oB B.®., [Ipaconos B.B. mox penakiueii
Canosauuero B.A., Akimoneproe o6miectso "M3narensctBo "[Ipocsemnienue”
* ['eomerpus. unaktuaeckue marepuainsl 10 kimacc. Aptop: byry3os B.®.,
IIpaconos B.B., Akninonepuoe ob6mectBo "M3ngatenscTBo "[Ipocsenienue”

* ['eomeTpus. Metoaunueckue pekomenaamnuu k YMK "I'eomerpus 10-11
kiaccel”. ABTop: byry3oB B.®., [Ipaconos B.B., Akiinoneproe o0111ecTBo

"3narenbcTBO "[IpocBenieHue"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

* http://window.edu.ru/ DnekTpoHHas OMOIMOTEKa YICOHUKOB M METOIHUYCCKUX
MaTepUaAIOB

* http://www.math.ru Matepuanbl o MmaTemaTiuke B EqMHON KOJUIEKIIUN

M poBbIX 00pPa30BATEIBHBIX PECYPCOB

* http://www.bymath.ne t I'azera «Maremaruka» U3narensckoro goma «Ilepsoe



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

CEHTIOpS»

* http://www.uztest.ru 3aga4u o reoMeTprn: HHPOPMAIMOHHO-TTIOMCKOBAS
cucremMa

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

* http://school.msu.ru Marematuka. Illkona. Byaymiee. Caiit yuurens
matemaTuku A.B. IlleBkruHa

* http://www.etudes.ru MaTtemaTrueckoe 00pa3oBaHue: TPOIILJIOE U HACTOSIIEE.
HHTepHeTOMOIMOTEKA 1T0 METOAMKE MPEI0IaBaHUsI MATEMATHKH

* http://www.exponenta.ru ITopran Allmath.ru — Bcs maTematrka B oiHOM
MECTe

* http://www.allmath.ru Tlpuknannas MaTemMaTuka: CIPaBOYHUK MATEMATHYCCKUX
(dbopMyJ1, MPUMEPHI ¥ 3a/1a4H C PEIICHUIMU

« http://math.rusolymp.ru 3agaunuk 1j1s TOATOTOBKH K OJTMMITAAAM TI0
MaTEMaTHKE

* http://tasks.ceemat.ru 3anumarenbHas MmaTeMaTHKa — OJIUMITHA/IbI, UTPBI,
KOHKYPCBI [T0 MaTEMaTHKE IS IKOJIbHUKOB

* http://www.math-on-line.com Martemaruyeckue oJIMMIIMALbI A1 IIKOJIHHUKOB
« http://www.olimpiada.ru MareMaTuueckue OIUMIIUAALI U OJIUMITMAHBIE
3aa4uu



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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