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MNOACHUTEJIBHAS 3AIIMCKA

['eomerpust sABigeTCS OJHMM M3 0a30BBIX KypCOB Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMs, TaK Kak O0OECIEeYHBACT BO3MOXHOCTh HM3yUEHHUS AUCLUUIUIMH E€CTECTBEHHO-
HAay4YHOM HAINPABJICHHOCTH M IPEAMETOB T'yMaHUTapHOro unukia. [lockonbky Jtormdeckoe
MBILLUIEHHE, (OpMHpYyEMOE NMPU HU3YYEHHH OOYYarOUIMMHCS NOHATUHHBIX OCHOB T'€OMETPUH,
IIPU J10KA3aTEIbCTBE TEOPEM M IOCTPOEHUH LENOYKHU JIOTUYECKUX YTBEPKACHUM NPH PELLIEHUN
F€OMETPUYECKHUX 3aJa4, YMEHHE BBIABUIATbH W OIPOBEpPraTh T'MIOTE3bl HENOCPEICTBEHHO
UCIOJIB3YIOTCS MIPU PEUICHUH 3a7ad €CTECTBEHHO-HAYYHOTO IMKJIA, B YaCTHOCTU (PU3UUYECKHUX
3a/ay.

[lens ocBoeHus mporpamMmbl yueOHOTO Kypca «l'eomeTpus» Ha YriyOlnEHHOM ypOBHE —
pa3BUTHE WHIWBUIYAIbHBIX CIIOCOOHOCTEH OOYy4YarOIIMXCA NPU HU3YYEHUU TE€OMETPHH, Kak
COCTaBIIAIONICH TpenMeTHON obnactu «MartemaTuka u HHGPOPMATHKA» uepe3 OOecredeHHe
BO3MO>XHOCTH NPUOOPETEHUSI U HCIIOJIBb30BaHUS 0oJiee INIyOOKHX I'€OMETPUYECKUX 3HAHUNA U
JEUCTBUMN, ceU(UUHBIX T€OMETPUH, U HEOOXOIUMBIX JJI YCHEIIHOTO MPO(ecCHOHaTbHOTO
00pa30BaHMsl, CBA3AHHOTO C UCTIOJIH30BaHUEM MATEMAaTUKH.

[TpuoputeTHbIMH 337ja4aMi Kypca T€OMETPUHN Ha yIiayOlIEHHOM ypOBHE, PACIIUPSIIOIIUMU
Y YCWIMBAIOIIMMHU Kypc 0a30BOr0 YPOBHS, SIBISIOTCS:

paclIMpeHre MPEACTABIEHUS O TEOMETPUM KakK 4YacTH MHUPOBOM KyJIbTYypbl M
(opMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAOIIMM MUPOM;

dbopMupOBaHHE MPEJICTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHIIMX
MaTE€MaTUYECKUX MOJENAX, IO3BOJISIIOIIMX OINMCBIBATH M U3y4aTb pa3HbIC SIBICHUS
OKpPYAIOILEro MUpa, 3HaHWE MOHATUHHOTO anmnapara mno paszgeny «CTtepeoMeTpus» yuyeOHOro
Kypca r€OMETPUH;

(dbopMupoBaHHE YMEHUS BJIaJleTh OCHOBHBIMU MOHATHUSMHU O MPOCTPAHCTBEHHBIX (UTypax
U UX OCHOBHBIMHU CBOMCTBAMHM, 3HaHHME TEOpeM, (GOPMYyJ U yMEHHE UX HNPUMEHSTb, YMEHMUS
JTIOKa3bIBATh TEOPEMbI U HAXOJUTh HECTAHAAPTHBIE CIIOCOOBI PEIICHUS 3a/1a4;

(opMHpOBaHHWE YMEHUS pPACIO3HAaBaTh Ha 4YEPTEkKax, MOJEISAX M B PEATbHOM MHUPE
MHOTI'OTPAaHHUKH U Te€Jla BPaAlLlEHUs], KOHCTPYUPOBATh T€OMETPUUECKUE MOJEIIH;

¢opMuUpOBaHHE  TIOHMMaHUS  BO3MOYKHOCTH AKCHOMAaTU4YECKOT O IIOCTPOEHUSA
MaTeMaTUYECKUX TEOpHil, (OpMHpPOBaHWE MOHUMAHMS POJM AKCMOMATHKU MPU MPOBEACHUU
paccyXAcHUM;

dbopMupoBaHHE YMEHHS BJIaJeTh METOJaMH JI0Ka3aTelIbCTB U AJITOPUTMOB pPEIICHUS,
YMEHUS HX [PUMEHATh, IPOBOJUTH JIOKA3ATECIBHBIE PACCYKICHHSA B XOJE pEUICHUS
CTEPEOMETPUYECKUX 3a/Jady M 3aJad C [PAKTUYECKUM cojlepKaHueM, (opmMupoBaHue
NPEJICTaBICHUS O HEOOXOJUMOCTH JOKa3aTeNbCTB MpPU OOOCHOBAHUM MAaTEMaTHYECKHX
YTBEPKIACHUN U POJIM AKCHOMATUKHU B IIPOBENCHUH JACNYKTUBHBIX PACCYKICHUM;

pa3BUTHUE U COBEPILICHCTBOBAHUE WHTEIJIEKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEN
oOy4Jaromuxcs, IO3HABATEIIbHOW aKTUBHOCTH, MCCIEAOBATEIbCKUX YMEHHUH, KPUTHYHOCTHU
MBIIUICHUS, UHTEPECA K N3YUEHUIO T€OMETPUU;

¢dopmupoBanrue (YyHKIMOHAIBHOM TI'PAMOTHOCTH, pEJIEBAaHTHOW T'€OMETPUM: YMEHUS
pacro3HaBaTh MPOSIBICHUS TE€OMETPUUECKHX IMOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX KU3HEHHBIX CUTYalUUAX W MPU U3YyUYEHUU JAPYTUX YUEOHBIX MPEIMETOB, MPOSIBICHUS



3aBUCUMOCTEN M 3aKOHOMEPHOCTEW, MOJEIUPOBAHUSA PEAJbHBIX CUTyallMd, HUCCICAOBAHUS
MIOCTPOCHHBIX MOJIEIEH, MHTEPIIPETALIMHU MTOTYUYECHHBIX PE3YIbTATOB.

OCHOBHBIMM COJIepKaTeNIbHBIMUA JIUHUSMU y4yeOHoro kypca «['eomerpus» B 10-11
Kiaccax sABILIIOTCA: «lIpsMble M TIOCKOCTM B NPOCTpaHCTBE», «MHOrorpaHHukm», «Tena
BpalleHUs», «BEKTOpbI U KOOPJAUHATHI B IPOCTPAHCTBEY, «J{BUKEHHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®I'OC COO tpeboBaHuE «yMETh ONEPUPOBATH MOHITHUSIMUNY,
pEJIEBaHTHBIMHU T€OMETPUH Ha yTiyOJIEHHOM ypoBHE oOydeHus B 10—11 kiaccax, OTHOCUTCS KO
BCEM COJEpKATEIbHbIM JIMHUSAM Yy4eOHOTrO Kypca, a (OPMUPOBAHHME JIOTMYECKUX YMEHHUI
pacmpesieniieTcss He TOJIBKO IO COAEpKAaTeIbHBIM JIMHHMSIM, HO M IO TrojaM oOOydYeHus.
Copepxanue 00pa3oBaHMs, COOTBETCTBYIOIEE TMPEAMETHBIM pe3yjbTaTaM OCBOCHHS
denepanbHON paboyeil mporpamMmsl, paclpee€HHbIM 110 ToAaM 00y4YeHUsl, CTPYKTYpPUPOBAHO
TakUM 00pa3oM, YTOObI KO BCEM OCHOBHBIM, NPHHIMIHAIBHBIM BOIpPOCaM OOydYaroniuecs
oOpalanuch HEOAHOKPATHO. DTO TMO3BOJIAET OpPraHU30BaTh OBJIAJICHHE T€OMETPUUYECKUMHU
MOHATUSIMA U HaBBIKAMHU TOCJIEJIOBATENLHO W IOCTYMATENbHO, C COOJIIOJICHUEM NpPUHIIUIA
MPEEeMCTBEHHOCTH, a HOBBbIE 3HAHUS BKJIIOYAaTh B OOIIYI0 CHUCTEMY TI'€OMETPUUYECKUX
MpeACTaBICHUN 00yUYaroNIuXCsl, pacupsst U yriryossisi e€, o0pasysi MpOYHbIe MHOKECTBEHHBIE
CBSI3H.

[lepexos K U3y4EHUIO TEOMETPUHU Ha YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3aTh ycJaoBUS i guddepeHnranu  00ydeHHs, MOCTPOSHUS] WHIUBHUIYTbHBIX
oOpa3oBaTeIbHBIX MpOrpamMM, OOECHEYUTh YIIIYOIEHHOE HW3YyYEHUE TEeOMETpUU  Kak
COCTaBIIAIONICH yueOHOTO npeameTa «MareMaTukay;

MOATOTOBUTH O0YYAIOUIUXCS K MPOJIOJDKEHUIO M3YUYEHUs MaTEeMaTUKU C YYETOM BbIOOpa
Oynymieit npodeccuu, odecreurnBas MPEEMCTBEHHOCTh MEXIY OOLIMM U MPOo(eCcCHOHATBHBIM
o0pa3oBaHUEM.

Ha usyuenue yuyebnoro xypca «I'eomerpus» Ha yrimyOnéHHOM ypoBHEe oTBoautcs 204
gaca: B 10 kimacce — 102 gaca (3 yaca B Heenmo), B 11 kimacce — 102 ygaca (3 gaca B Heemio).



COILEPKXAHUE OBYUYEHUA
10 KUIACC

IIpsiMmble M IVIOCKOCTH B MIPOCTPAHCTBE

OCHOBHBIE ~ TOHATHS  CTEPEOMETpUU. Touka, npsMas, IUJIOCKOCTb,
npoctpancTBo. IloHsATHEe 00 aKcHMOMAaTHYECKOM IOCTPOCHUM CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUHU U CIICICTBUS U3 HUX.

B3anMmHOe pacnosiokeHue TMpsSMBIX B IPOCTPAHCTBE: IE€pECEKArOIInecs,
IapajulesIbHble M CKpelIMBaromuecss mnpsmble. [IpU3HakuM CKpemmBarOIMXCs
npsAMbIX. [lapamienbHOCTh IPSAMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE: MapalIeIbHbIE
IIpPsIMBIE B IIPOCTPAHCTBE, MAPAIICIBHOCTD TPEX MPAMBIX, [1apaUICIbHOCTD IIPSIMON
u 1iockocth. [lapamiensHoe W UEHTpaJbHOE MPOEKTUPOBAHME, H300paKeHUe
¢uryp. OCHOBHBIE CBOWCTBA MapajJIEIbHOTO NPOEKTHpoBaHUs. W300paxeHue
¢buryp B nmapajuiebHOM MPOEKIUH. YTJbI C COHANPABICHHBIMU CTOPOHAMHU, YTOJ
MEXIY IPSAMBIMUA B IpOCTpaHCTBE. [lapanienbHOCTh IUIOCKOCTEN: MapajuiesibHbIC
IIJIOCKOCTH, CBOWCTBA NapajijIeIbHbIX IIJIOCKOCTEH. IIpocreimue
IPOCTPAHCTBEHHbIE (GUTYpPHl Ha IUIOCKOCTU: TETpa’lp, NapauleJenumne],
MMOCTPOEHUE CCUCHU.

IleprieHIUKYISAPHOCTD HPSIMOM U IUNIOCKOCTH: NEPIEHAUKYIIIPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIE NAPAJJIEIBHBIE W IEPIECHIUKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYISAPHOCTH MPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
IIEPIICHIUKYJIAPHON IIJIOCKOCTH. OpTtoronansHoe IIPOCKTUPOBAHHUE.
IleprieHIUKYJISp U HAKJIOHHBIC: PACCTOSIHUE OT TOYKU JO IUIOCKOCTH, PACCTOSHUE
OT TOpsMOM 10  IUIOCKOCTH,  NOPOEKIUs  QUrypsl Ha  IUIOCKOCTb.
IleprieHIUKYISIPHOCTh  IUIOCKOCTEM: TNPU3HAK  NEPHNEHIUKYJSIPHOCTH  JIBYX
wiockocter. TeopeMa o TpEX MEepIEHIUKYIIIpax.

Yribl B NPOCTPAHCTBE: YroJl MEXAY IPSIMOM U IUIOCKOCTBIO, ABYTIPAaHHBIN
yIoJI, JIMHEWHBIM yIoJl ABYTPAHHOTO yria. TpEXTrpaHHBIM U MHOTI'OTPAHHBIE YIVIBL.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOIO yrua. TeopemMbl KOCMHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpasHHuKH

Buasl MHOrorpaHHukoB, pa3BEpTKa MHOrorpaHHuka. Ilpmsma: n-yronpHas
npusMa, npsiMasi 1 HakJIOHHas MPU3MBbI, OOKOBAasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapamnenenunen, OpsAMOYTOJABHBIA — INapajuleJIelUIE] U €ro  CBOWCTBA.
Kparuaiimime myTM Ha TIOBEpXHOCTHM MHOTOrpaHHuKa. Teopema Oiiepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamuma: n-yronpHas mnupamumia,
npaBwibHas W yceu€HHass nupamuabl. CBoilctBa pébep M OOKOBBIX TIpaHei
[IpaBUJIBHON NUpamMuzbl. [IpaBuiabHbIE MHOIOTPAHHMKHU: IPAaBUIbHAs IPU3Ma U



IIpaBWJIbHAS IHpPAMHUIA, INPAaBUIIbHAA TPEYroJibHAs IHpaMHAA U IPABUIIBHBIN
TeTpasap, kyO. IlpencraBieHue o TmpaBUIIBHBIX MHOTOTPAHHHUKAX: OKTadp,
TOJIEKA’AP U UKOCABP.

BblunciieHre 3J€MEHTOB MHOTOTPAHHUKOB: pEOpa, JMaroHaid, YIJIbL.
[Inomans OOKOBOMl MOBEPXHOCTHM M TOJHOW IMOBEPXHOCTU MPAMOU MPU3MBI,
IUIOIalb OCHOBAaHUN, TeopeMa O OOKOBOM TMOBEPXHOCTH MPSAMON MPHU3MBI.
[Inomans OOKOBOM MMOBEPXHOCTH U TOBEPXHOCTU NPABMWIBHOW NUPAMUIBI,
TeopemMa O IUIOLIAJAN YCEYEHHOW MUPAMHU/IBI.

CumMmeTprss B IPOCTPAHCTBE. OJIEMEHTBl CHMMETPUU  INPABHUIIBHBIX
MHOTOTrpaHHUKOB. CHUMMeETpus B NPAaBWIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajulelienunea, CUMMETPHUS MPABWIBHBIX IPU3M, CHMMETPUS NPABUIBHON
MTAPAMHUJIBI.

BexTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOM BEKTOpP, JJIMHA HEHYJIEBOTO
BEKTOpa, BEKTOPbl KOJUIMHEApPHBIE, COHANpPAaBJIEHHBIE U IMPOTUBOIOIOKHO
HaIIpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[eHCTBUSA C BEKTOPAMMU: CI0KEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
gucyio. CBOMCTBA CII0KEHHsI BEKTOPOB. CBOICTBA YMHOXKEHHUSI BEKTOpa Ha YUCIIO.
ITonsaTe KoMIUIaHapHbIE BEKTOpHI. [IpU3HAK KOMIUIAaHApPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamnenenunena. Teopema O Pa3IOKEHUM BEKTOpAa MO TPEM
HEKOMIUIaHapHBIM  BeKTopaMm. [IpsAmoyrosbHas cucrema  KOOpAMHAT B
npoctpancTBe. Koopaunatel Bektopa. CBsizb MEXAY KOOPAMHATAMH BEKTOpa M
KOOpAMHATAMH TOYEK. YTOJN MeEkXIy BekTropamu. CKalspHOE MpPOU3BEIAECHUE
BEKTOPOB.

11 KITACC

TeJia BpaleHus

[TonsiTHSA: IMWIMHIPUYECKAsT TOBEPXHOCTh, KOHUYECKAs TOBEPXHOCTD,
chepuueckass TMOBEPXHOCTh, oOOpasyromue TmoBepxHocTe. Tema BpamieHwus:
UIMHIP, KOHYC, YCEYEHHBIH KOHyc, cdepa, map. B3ammHOE pacmonoxeHue
cheppl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0pakenue ten
BpaIlieHusl Ha TUIocKocTh. Pa3BépTka nunuHApa u koHyca. CumMmerpusi chepsl u
mapa.

O6BEM. OcHoBHBIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJILHOTO Tapajuienenunena u ciaeAactBus u3 He€. OObEM mnpsMoi u
HAKJIOHHOW TPU3MBI, MIJIWHIPA, TUpaMuIbl U KoHyca. O0BEM Imapa U mapoBOTO
CErMeHTa.

KomOuHanmmu Tenm BpaimieHUss W MHOTOTpaHHHMKOB. [lpm3ma, BmmcaHHas B
WIMHIpP, OMHCaHHAas oOKojo IumHApa. llepecedenne cdepsl W mapa c
miockocThio. Kacanme mrapa u cdepsl MmIockocThio. [lOHATHE MHOTOTpAaHHHKA,



OMHMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHONH B MHOTOTPAHHHUK WJIH TEJO
BpallleHHUS.

[Tnomanr MOBEPXHOCTH IUIMHApPA, KOHYCA, IUIOmaab chephl U €€ yacTeu.
[Tonobue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIA/EH MOBEPXHOCTEHN
nmofaoOHeIx Quryp. IlpeoOpa3zoBanue momoOusi, romMmoTeTus. PemieHune 3amad Ha
TUIOCKOCTHU € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceuyeHUt MHOTOTPAHHUKOB 1 TEJI BPAIICHUS: CCUCHUS IMITUHIPA
(mapayyienbHO M TMEPIEHANKYISIPHO OCH), CEUECHHS KOHyca (mapaijieiabHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIUHY), CEUCHUS 1Iapa, METOIbI IIOCTPOCHHUS
CEUYCHHMI: METOJ CJIeIOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEepeHoca
CEKYILIEH IIJIOCKOCTH.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

Bektoper B mpocTtpanctBe. Omepanuu  Haa BeKTopaMu. BekTopHoe
yMHOXK€HHE BEKTOpoB. CBOHCTBa BEKTOPHOro YyMHOXeHUs. [IpsMoyronbHas
cucreMa KoopauHaT B mpoctpancTtBe. KoopauHatel BekTopa. PaznoxxeHue BekTopa
mo Oasucy. KoopamHAaTHO-BEKTOPHBIH METOJ TPHU PEIICHHH TEOMETPUUYCCKUX
3azad.

JABUKEeHMSI B IPOCTPAHCTBE

JBmxenuss npoctpancTBa. OTtoOpakeHus. JIBMKEHUS M PaBEHCTBO (QUTYP.
OO6mue cBoiicTBa JBIWKEHWH. Buasl JBIKEHUH: NapaUleIbHBIA EPEHOC,
[EHTPAJIbHAsI CUMMETpHS, 3€pKajbHas CHUMMETpPHs, MOBOPOT BOKPYT MPSMOM.
[IpeoOpazoBanus nogodus. [Ipsimas u chepa Diinepa.



IHVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xxaanckoe BociuTaHue:

c(hOpMUPOBAHHOCTD TPAXKIAHCKON MO3UIIMKM 00YyYaIOIIEeTrocs: Kak aKkTUBHOTO U
OTBETCTBEHHOTO  4WJIE€HAa  POCCHUHCKOro  oOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTUYeCKUX OCHOBaxX (PYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHUH,
MpoLeyp TPaXIAHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHl M JPYroe), yMEHHE
B3aMMOJICMICTBOBATh C COIMAJbHBIMU HWHCTUTYyTAMHM B COOTBETCTBUM C UX
(YHKIIUSIMUA 1 HA3HAYCHUEM;

2) naTpMOTHYECKOEe BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTh POCCUUCKOM T'PakTaHCKONW HIACHTUYHOCTH, YBOKCHHUS K
MPOIUIOMY M HACTOAIIEMY POCCHUUCKOW MaTEMAaTHUKH, IIEHHOCTHOE OTHOIICHHE K
JOCTUKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMATUYECKOU IIKOJIBI,
WCITOJIb30BAaHUE JTHX JOCTIDKCHMA B JPYTUX HAyKaxX, TEXHOJOTHX, cdepax
SKOHOMMKH;

3) 1IyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoiaa, ChOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSA, 3TUYECKOTO IMOBEACHHUS, CBSI3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTMKCHUM HAyKd W JEATEIbHOCTBIO YUYE€HOTO, OCO3HAHHE
JUYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUHUBOTO OYIyIIIETo;

4) 3cTeTHYECKOE BOCIUTAHHE:

ACTETUYECKOE OTHOILICHUE K MHUPY, BKIIOYAs JSCTETUKY MAaTeMaTHYE€CKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/lay, PEIICHUN, PACCYKIEHUN, BOCTIPUUMYNBOCTH
K MaTEMaTUYECKUM acCIleKTaM pa3jMyHbIX BUJOB UCKYCCTBa;

5) pusuveckoe BoCIUTAHHE:

chOpPMHPOBAHHOCTh yMEHHUS TPUMEHSATH MaTeMaTUYeCKHe 3HAHUS B
MHTEpecax 3/I0pOBOro M 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3JIOPOBBIO (3I0pOBOE THTaHHUE, COATTAHCHUPOBAHHBIM DPEXHUM 3aHATUU H
OTJIbIXa, peryispHas (u3nuecKkass aKTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHKE
MIPU 3aHATHUSAX CIIOPTUBHO-03I0POBUTENBHON IESITENBHOCTBIO;

6) TpynoBOe BocniuTaHMe:

TOTOBHOCTh K TPYAYy, OCO3HAHHUE IIEHHOCTH TPYAOIIO0Us, HWHTEpeC K
pasnmuuHbiM  cpepam  TPOodECCUOHATIBHOM  JIESITEIbHOCTH,  CBA3aHHBIM €
MaTeMaTUKOW U €€ NPWIOKEHUSIMHU, YMEHHE COBEpIIaThb OCO3HAHHBIA BBIOOP
Oymymieli mpodeccur W pealn30BBIBATh COOCTBEHHBIC JKM3HCHHBIC IIJIAHBI,
TOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTHUYeCKOMy  OOpa3oBaHHI0O U



caM000pa30BaHUI0 Ha TMPOTSHKEHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYAaCTHIO B PELICHUH NPAKTUYECKUX 33]]a4 MaTEMATHUYECKON HAIIPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  JKOJIOTMYECKON  KYJIbTYpbl, TOHUMAHUE BIUSHUS
COLMAIBHO-3KOHOMHYECKUX IMPOLECCOB HA COCTOSIHUE IMPUPOJHOM U COLMATBHOU
Cpelibl, 0OCO3HaHHE TJI00ATILHOTO XapaKkTepa dKOJIOTHYECKUX MPOOJIeM, OpUECHTALIUS
Ha TPUMEHEHME MaTEeMaTHMYECKUX 3HAHWU MJid penieHus 3aJad B 00JacTH
OKPYXalUIEH Cpeapl, IUIAHUPOBAHHE IIOCTYNIKOB M OIEHKM HMX BO3MOXHBIX
MOCJICACTBUU ISl OKPYIKAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOI0 NO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAYKW W OOIIECTBEHHOW  MPAKTUKH, TOHUMaHUE
MaTeMaTUYeCKONM HayKh Kak cQepbl YeIOBEUECKOW NeATebHOCTH, JTaloB €&
pa3BUTHUA M 3HAYUMOCTH JJISI PA3BUTUS LMBWIM3ALMNHU, OBJIAJACHUE SA3BIKOM
MAaTEMATUKH W MaTEMaTUYECKOM KyJIbTypOM Kak CpEeICTBOM IO3HAHUS MHPA,
FOTOBHOCTh OCYILECTBJISATh MPOCKTHYK) M HCCIEIOBATENBCKYIO JEATEIbHOCTD
WHJIMBUAYAJIBHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YYeOHbIE 1eHCTBUS

ba3oBble 1ornueckue aeiicTBU:

BBISIBIISAITH U XapaKTEPU30BaTh CYILIECCTBECHHBIE IMPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHI, OTHOLIEHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
ompeeNieHHs] TIOHITUH, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIaccu(uKkaiuy,
OCHOBAHUS [ 000OIIEHUS M CPABHEHHUSI, KpUTEPUU MTPOBOJAUMOTO aHAIN34;

BOCIIpUHUMATh,  (popmMynupoBaTh U  NPEOOPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbIC, €IMHUYHBIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJIAITH MATEMATUUECKNE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOMIOJACHUSX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW U IPOTUBOPEUN;

ZenaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX H
WHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIFOUECHUH 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITENIBHO IOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUN
(IpsiMbI€ U OT MPOTUBHOIO), BEICTPAUBATh aPTyMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPHIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BHIBO/IBI;

BBIOMpATh C€Moco0 pemeHus y4eOHOM 3aaauu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIICHHUs, BHIOWpaTh Hauboliee TOAXOMSIMUNA €  y4ETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPHUEB).

basoBble uccienoBare/ibcKue 1eiicTBUA:



HCITOJIB30BaTh BOIPOCHI KAaK MCCIIEIOBATENbCKANA HHCTPYMEHT I103HAHMS,
dbopMyIUpOBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpPEYHE,  MpodIiemMy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOEe, (OPMHUPOBATH TUIOTE3y, apryMEHTHUPOBATh
CBOIO MTO3ULINI0, MHEHHE;

IIPOBOJUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEA0OBAHUE
110 YCTAHOBJIEHHUIO OCOOEHHOCTE MaTeMaTu4ecKkoro o0beKTa, sIBJIEHUs, Mpollecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MKy 00bEKTaMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSITENTLHO (OPMYJIHPOBATH OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
NPOBEAEHHOIO  HAONIONCHHUSA, HUCCIENOBaHMs, OLEHUBAaTh  JOCTOBEPHOCTD
MOJIyY€HHBIX PE3YyJIbTaTOB, BBIBOJIOB U O00OIIEHNU;

MIPOTHO3UPOBAaTh BO3MOXKHOE pAa3BUTHE IIpollecca, a TaKXKe BbIJIBUIATh
MPEANOI0KEHNS O €r0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISBJISTh JACPUIUTH MH(OpPMAIUK, TaHHBIX, HEOOXOAUMBIX JIJIi OTBETa Ha
BOIIPOC U I pEUISHUS 3a]1auH;

BBIOMPATh MH(DOPMALUIO U3 UCTOYHUKOB PAa3IMYHbIX THUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHEOOPMAIMIO PA3IUYHBIX BHUJIOB H
dbopm npeacTaBICHUS;

CTPYKTYpPUpPOBAaTh MH(POPMALINIO, MPEJCTABIATh €€ B pa3IMYHbIX (popmax,
WUTIOCTPUPOBATh TpaUuecKH;

OLICHUBATH HaJIEXKHOCTh uH(pOopMaIuu 1o CaMOCTOSATEIILHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

KoMmyHuKaTHBHBIE YHHMBeEpPCcaJbHbIe YueOHbIE 1eiCTBUSA

Oo0menue:

BOCIIPHHHMMATh U (DOPMYIIMPOBATH CY>KJICHHS B COOTBETCTBUU C YCIOBUSIMU U
IEIIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOYKY 3PCHHS B
YCTHBIX W THCBMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS IO XOJy PEUICHUS 3a/Jayd,
KOMMEHTHPOBATH IMOJYYCHHBIN pe3yJIbTarT;

B XOJI¢ OOCYXKJIEHHUS 3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOM TEMBI,
mpoOJIeMBbl, pemaeMOl 3adaud, BBICKA3BIBATh WJCH, HAIlCJICHHBIC HA TIOUCK
pEIICHUS, COIMOCTABIATh CBOM CYXICHHUS C CYXICHUSMU JPYTHUX YYaCTHHKOB
nuaiora, oOHapy>XKMBaTh Pa3jIudUe U CXOJCTBO IMO3HUIIMNA, B KOPPEKTHOU (dopme
(bOopMyIUPOBATh PA3HOTIIACHS, CBOU BO3PAKEHUS;

MIPE/ICTABIIATh PE3YyJIbTAThl PEIICHMS 33J1auH, YKCIIEPUMEHTA, UCCICAOBAHMS,
MPOEKTa, CaAMOCTOSATEILHO BBHIOMPAaTh (OpMAT BBICTYIUICHHS C YYETOM 3a1ad
MIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIMTOPHH.

PeryisiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE [1eiiCTBUSA
Camoopranusanus:



COCTAaBJIAThH IIJIAH, AJITOPUTM PEIICHUS 3a/1a4¥, BRIOUPATh CIIOCOO pEIeHus C
y4E€TOM MMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI pELIEHUH C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

BIIAJ€Th  HABBIKAMH  TIO3HABATEIBHOM  pedUIeKCMU KAk  OCO3HaHHUS
COBEpIIAEMBIX JACHCTBUIM U MBICIUTEIbHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIA/ETh
crnoco0aMu CcamMONpPOBEPKH, CAMOKOHTPOJSI Mpollecca U pPe3ysibTara pPelleHUs
MaTeMaTHUYEeCKOM 3aJ1auu;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEUICHUU 3aJauH,
BHOCUTbH KOPPEKTHUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HalJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJibTaTa €U U YCIOBUSIM, OOBSICHATh MPUUUHBI
JOCTKEHUS WM HEIOCTIKCHHS PE3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eSITEIbHOCTD:

MMOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHIWBUAYaJbHOU
paboThl mTpu pemeHun Y4YeOHBIX 3aJad, NPUHUMATh IeJlb COBMECTHOM
JeSTENbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM paboThl, paclpeiensTh
BUJIbI pabOT, JOrOBapUBATHCS, OOCYX JaTh TMPOIECC M pe3yJbTar padoOTHI,
00001aTE MHEHUS HECKOJIBKHX JIIOJIEH;

y4acTBOBaTh B TPYHMNOBBIX GopMax paboThl (0OCyxkaeHHs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpPMbl» W HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThHl W
KOOPAUHUPOBATh CBOW JCHCTBUSI C JPYTMMH 4YJI€HAMHU KOMaHbl, OIICHUBATH
KaueCTBO CBOEr0 BKJIaJia B OOIIMI MPOAYKT MO KPUTEPHUIM, CHOPMYIHUPOBAHHBIM
y4aCTHUKaMU B3aUMO/JICUCTBUS.

NPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyJaromuiicss HAy4uTCs:

e CBOOOJHO OINEPUPOBATH OCHOBHBIMU TMOHSATUSIMU CTEPEOMETPUU TPHU
pEelIeHnH 3aa4 U MPOBEICHUN MAaTEMATHUYECKUX PACCyKICHUM;

e TPUMEHSTh AKCMOMBI CTEPEOMETPUU U CIIEJCTBUS U3 HUX IPHU PEUICHUU
T€OMETPUYECKHUX 3a]1ay;

e KJacCHU(UIUPOBATH B3aHUMHOE PACIIOIOKEHUE TPSIMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TMOHSATUSAMM, CBSI3AaHHBIMH C yIJlamMd B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXKIY MPIMON U
IJI0CKOCTBIO;

e CBOOOJHO OMEPUPOBATH MOHATUSIMHU, CBI3aHHBIMU C MHOTOTPAaHHUKAMH;



e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHJIbI MHOIOTPAaHHUKOB (IIpHU3Ma,
nupamuia, NpsSMOYTOJIbHBIN Mapaiesaenunena, Kyo);

e Kjaccu(UUUpPOBATH  MHOTOTPAHHUKH,  BbIOMpas  OCHOBaHUS  JJs
KJ1Iaccu(UKaIuu;

e CBOOOJHO OMNEpPUPOBaTH MOHATHUAMH, CBS3aHHBIMU C  CEYCHHEM
MHOTOTPAaHHUKOB IJIOCKOCTBIO;

* BBINOJHATH napajjienbHOe, LEHTpaAJIbHOE u OpPTOTOHAIBHOE
MPOEKTUPOBAHUE (PUTYP HA MIOCKOCTh, BBINOJIHATH M300paxkeHus: Guryp
Ha IUIOCKOCTH;

e CTPOUTH CEYEHHS MHOTOTPAaHHUKOB Pa3JIMYHBIMU METOJAMHU, BBIIIOTHATH
(BBIHOCHBIE) IJIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUMCIATH IUIOIIAJM  IOBEPXHOCTEH  MHOIOTPaHHUKOB  (IIpU3Ma,
nupamuia), FTeOMETPUYECKUX Tell C TpUMEHEHUuEM (HOpMYyT;

e CBOOOJHO ONMEPUPOBATH MOHATUSIMHU: CUMMETPHUSL B POCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHUH, LEHTP, OCb U IUIOCKOCTb CHUMMETPUU
burypsr;

e CBOOOJHO OINEPUPOBATH MOHITHSIMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

* BBINOJHATH JEHCTBUS HAJl BEKTOPaMU;

e pemare 3aJa4d Ha JIOKA3aTEJIbCTBO MAaTEMAaTHYECKHX OTHOLICHUN U
HaxO0XXJICHUE TCOMETPUYECKUX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
IpU PEHICHUH MaTeMAaTUYECKHUX 3a]]a4 MOBBIIIEHHOTO U BBICOKOI'O YPOBHS
CJIOHOCTH;

e INPUMEHATh MPOCTEHIINE MPOrpaMMHBIE CpPEACTBA M  DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4;

e W3BJIEKAaTh, MPEOOpPa30BBIBATH U HWHTEPHPETUPOBATH HH(MOpPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTABICHHYIO Ha
YyepTekax U pUCYHKaXx;

e TIIPUMEHATh TOJYYEHHbIE 3HAHHUS HAa IMPAKTHUKE: CpPaBHUBAaTb U
aHANIM3UPOBATh PEATbHBIE CUTYAllMH, MPUMEHATh M3yYECHHbIE MOHSATHUS B
mpolecce IOMCKAa pelieHus MaTeMaTU4ecKu  Cc(hOopMyJIMpOBaHHOM
npo0JieMbl, MOJEINPOBATh pEAIbHbIE CUTyallUd Ha S3BIKE TI'€OMETPHH,
HCCIIEI0OBATh MMOCTPOEHHBIE MOJENIN C UCIIOIb30BAHUEM T'€OMETPUUYECKUX
MOHATUN U TEOpeM, ammapara ajareOpbl, peliatb MPAKTUYECKUE 3a7auH,
CBSI3aHHBIE C HAXOKJIEHUEM F€OMETPUUYECKUX BEIUYHH;

e MMEThb MPEACTaBICHUS OO0 OCHOBHBIX ATalax pPa3BUTHS T€OMETPUU KaK
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTUH.

K koniy 11 kiaacca oOy4Jaromuiicst HAy4uTCs:



CBOOOJTHO OTEPUPOBATH TMOHSATUSMH, CBS3aHHBIMU C IHJIMHIPUYECKOM,
KOHUYECKOW U cepruyeckor MOBEPXHOCTSAMU, OOBSICHITH CIOCOOBI
MOy YEeHUS;

OIEpUpPOBATh MOHATUAMHM, CBA3aHHBIMH C TEJIAMH BPAIICHUS: LIHWJIUNHIPOM,
KOHYCOM, c(pepoii u mapom;

pacmo3HaBaTh Teia BpalieHus (IWIMHIAP, KOHyC, cdepa u 1miap) u
OOBSACHATH CIIOCOOBI OJIYYEHHUS TeJl BPAIllCHUS;

KJIaCCU(PHULIMPOBATh B3aUMHOE PacIioNOXKeHUe c(hephl U MIIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHMKOB WM TEJ BpalleHUs,
O0OBEMBI U IUIONIA/IM MOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJl BpAICHUA,
r€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYIT;

CBOOOJHO OINEPUPOBATH MOHATHUSIMH, CBS3AHHBIMA C KOMOWHALHUSAMH Tell
BpaIlleHUs] 1 MHOTOTPAaHHUKOB: MHOTOTPAHHHWK, BIIMCAHHBIA B chepy U
ONMMCAHHBIA OKOJO ceprl, chepa, BIUCaHHAS B MHOTOTPAHHUK WITU TEJO
BpaICHUS;

BBIYKCIIATh COOTHOIIECHUS MEXY IJIOIAIIMHU MOBEPXHOCTEW U 00BEMaMHU
ITOJIOOHBIX TET;

n300pakath u3y4yaembie (UTYPBI, BBIMOJIHATH (BBIHOCHBIE) TUIOCKUE
YEepTEkKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUEHHMSI TEJl BPAILICHUS;

W3BJICKaTh, WHTEPHPETUPOBATH W MpPeoOpa3oBbIBATh HHPOPMAILIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, IMpEACTABICHHYIO Ha
yepTexax U pucyHKax;

CBOOOJTHO ONEPUPOBATH IMOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHSATH ONEpalliy HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT;
peniaTb reOMETPUYECKHE 3a/1a4l Ha BBIUMCIICHUE YTJIOB MEXKIY MPSMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIIEHHE PACCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
LIE€JIOM, HAa IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/A MPU PEIICHNH;
CBOOOJTHO OMNEPUPOBATH TOHATHUSIMHU, CBSI3AHHBIMU C JIBIDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUN;

BBITIOTHATh HM300paKEHUSI MHOTOIPAHHUKOB M TEJI BpalllEHUs TMpU
MapaJyIeIbHOM  IIEPEHOCE, ULUECHTPAIBHOM CHMMETPHUHM, 3€PKAJIbHOU
CUMMETPHH, IIPU TOBOPOTE BOKPYT MPSIMOIA, TpeoOpa3oBaHus MOA00uS;
CTPOUThH CEYEHHUs] MHOTOTPAHHUKOB M TeJl BPAILLECHUA: CEUCHHS LMWIMHAPA
(mapajuienbHO U NEPHEHIUKYIISPHO OCH), CEUEHUSI KOHYca (MapaijieabHbIe
OCHOBAHMIO U MPOXOSLIUE YepE3 BEPILINHY ), CEUEHUS 11apa;
MCIIOJIb30BaTh METOJbl TIOCTPOEHUSI CEUEHUW: METOJ CIIeJIOB, METOJ
BHYTPEHHET0 MPOEKTUPOBAHUS, METO/ MIEPEHOCA CEKYIIEH MITOCKOCTH;



JIOKA3bIBATh TEOMETPUUECKUE YTBEPKICHUS,

MPUMEHSATh TeoMeTpuueckre (akTbl ISl PEIICHUs CTePEOMETPUUECKUX
3a/a4, OPEANOJIararllinX HECKOJIBKO IIaroB pELICHUS, €CIH YCIOBUS
MIPUMEHEHUS 3a/1aHbI B SIBHOW U HESIBHOU (hopme;

pelmarh 3ajJadyd Ha JIOKa3aTeIbCTBO MATEMAaTHUYECKMX OTHOLICHUH U
Hax0XJICHUE T€OMETPUUECKUX BEJINYUH;

MPUMEHATH MPOTrPAMMHBIE CPEJICTBA M 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4;

MPUMEHATh  [OJYYEHHbIC  3HAHUSA  HA  [PAKTUKE:  CPAaBHUBATS,
aHAJM3UPOBATh U OLICHUBATH PEAIbHBIE CUTyalluU, IPUMEHATh U3YYEHHBIE
MOHSATHUS, TEOPEMBbI, CBOWCTBA B TMPOLECCEe TMOHWCKA  PEUICHUS
MareMaTudecku  cHOpMYJHUPOBAHHOM  MPOOJEMBI,  MOJETUPOBATH
pealibHbIE CHUTYAallMd Ha SI3bIKE T'€OMETPUHU, HUCCIEA0BATH MOCTPOCHHBIE
MOJEIN C UCIOJIb30BAaHUEM T€OMETPUUYECKUX TIOHATUA U TEOPEM,
ammapara anreOpbl, peniaTh MPaKTUYECKHE 3ajlaud, CBSI3aHHBIE C
HAXOXJICHUEM F'€OMETPUUYECKUX BEIIUYNH;

UMETh TPEACTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHUS TEOMETPHH Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMblI Bcero Kontponbneie | - lpaxtireckie o0pa3oBaTebHbIE
padoThI padoThI pecypest
1 Bsenenue B ctepeoMeTpuo 23 1
) B3aumHoe pacnonoxeHue nNpsiMplx B 6 I
IIPOCTPAHCTBE
3 [TapaaenbHOCTb NPSAMBIX U INIOCKOCTEHN B g
IIPOCTPAHCTBE
4 HepneHnmfynﬂpHOCTL NPSIMBIX U 25
IJIOCKOCTEN B MPOCTPAHCTBE
VYTIIIBI M paccTOSHUSA 16 1
MHororpaHHuKu 7 1
Bexkrops! B IpocTpaHCTBE 12
2 HOBTOPGHI/IC, 00o011eHne U cucTeMaTH3alus 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KIIACC

Konn4yectBo 4yacos DJIEKTPOHHBIE
HaumeHoBaHMe pa3/iesioB U TeM (ungposbie)
Ne m/m NMPOrpamMMbl Bcero Kontpoab bt TpaxTuteckue o0pa3oBaTte/ibHbIE
e padoThbl padoThI pecypesI
1 AHanuTH4YeCKask FeOMETpHUs 15 1
) [ToBTOpeHwme, 0606meHI:Ie u 15 1
cUCTEeMaTu3aIis 3HAaHUU
3 OO6BEM MHOrOrpaHHUKa 17 1
4 Tena BpaieHus 24 1
5 [Tnomaay moBEpXHOCTH U OOBEMBI 9 |
KPYTJIbIX TEJ
6 JIBUKeHUA 5 1
. [ToBTOpEHME, 0606meHI/vIe u 17 )
cucTeMaTu3alus 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KosamnuecTBo yacos
Ne ara JJIeKTPOHHBIE HU(POBBIE 00pa3oBaTe/IbHbIE
Tema ypoka Kontpo | /1 P ¢p p
n/n Bcero JbHbIE U3yYCHUS pecypcbl
padoThbl
OcHoBHbIE TIpaBUIIa H300pAKEHUS HA
1 PUCYHKE IIJIOCKOCTH, MapajljeIbHbIX 1 https://resh.edu.ru/subject/lesson/4756/
NpsIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka
[lonsTus crepeoMeTpun: TOUKa, IpsMas, _
https://resh.edu.ru/subject/lesson/4756/
MJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE _ _
) DABIIA H30BDAKEHIS Ha PHCVHKE 1 http://metodisty.ru/m/files/view/

p p pHcy prezentaciya dlya sozdaniya motivacii_k teme -
TIOCKOCTH, 1TapaJLICTIbHBIX HPAMBIX izobrazhenie prostanstvennyh figur na ploskosti
(OTpe3KOB), cepeAHbI OTPE3Ka
[TonsiTHSA: Iepecekaronecs MIOCKOCTH,

3 MepeceKaronIecs npsmas U MiIoCKOCTh; 1 https://resh.edu.ru/subject/lesson/4756/
MOJIYTIPOCTPAHCTBO
[ToHsTHs: epecekaronmecs MmIoCKOCTH,

4 repeceKaroluecs npsaMas v iI0CKOCTb; 1 http://geometry2006.narod.ru/Lessons/10-11/3b.pptx
MOTYTPOCTPAHCTBO
MHororpaHHUKH, H300paxeHHe

5 HPOCTEHIINX HPOCTPAHCTBEHHBIX (UT 1 http://geometry2006.narod.ru/Lessons/10-11/3a.pptx

p pocip M http://geometry2006.narod.ru/Lessons/10-11/14d.pptx
HECYIIECTBYIOIINX 0OBEKTOB
MHororpaHHuKH, U300paKeHUE

6 NPOCTEHIINX NMPOCTPAHCTBEHHBIX (UTYP, 1 http://geometry2006.narod.ru/Lessons/10-11/3c.pptx
HECYIIECTBYIOIINX 0OBEKTOB
AKCHOMBI CTEpEOMETPUH U TIEPBHIS

7 P P P 1 http://geometry2006.narod.ru/Lessons/10-11/1.pptx
CIIEJICTBUS W3 HUX
AKCHOMBI CTEPEOMETPUH U TIEPBHIC

8 P P P 1 http://geometry2006.narod.ru/Lessons/10-11/2.pptx

CIICACTBHUA U3 HUX




AKCHOMBI CTEPEOMETPUH U TIEPBHIE
cnenctBus u3 HuX. CriocoOwl 3a1aHus
NPSIMBIX U TJIOCKOCTEH B MPOCTPAHCTBE.
O06o03Ha4YeHUS IPAMBIX U TIIOCKOCTEH

http://geometry2006.narod.ru/ILessons/10-11/1.pptx

10

N306paxeHue cedyeHuit nmupamuibl, Kyoa
U TIPU3MBI, KOTOPbIE IPOXOAST Yepe3 X
pé6pa. N3obpaxenue nepeceueHus
MOJTyYEHHBIX TIOCKOCTEH.
PackpammBanue nmocTpoeHHbIX CEUEHUN
pa3HBIMU LIBETaMU

https://resh.edu.ru/subject/lesson/4912/
http://metodisty.ru/m/files/view/

zadachi_na postroenie sechenii_mnogogrannikov

11

N3o00pakeHne ceueHnid mupaMuIbl, Kyoa
¥ TIPU3MBI, KOTOPBIEC TIPOXOJIAT Yepe3 UX
p€opa. M3o0pakeHue nepeceueHus
MOJIYYEHHBIX IIIOCKOCTEM.
PackparrBanue moCTPOCHHBIX CEUEHUN
Pa3HBIMH LIBETaMU

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

12

N300paxenune ceueHuit nupamuapl, Kyoa
U NIPU3MBI, KOTOPBIE IPOXOJAT YEPe3 UX
pé6pa. N3o0paxenue nepeceueHus
HOJYYEHHBIX IJIOCKOCTEH.
PackpammBanue NoCTpOEHHBIX CEYEHUIN
pa3sHBIMH LIBETAMU

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

13

N3o00paxeHue cedyeHuit mupamuibl, Kyoa
¥ TIPU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 UX
pé6pa. N3o0paxenue nepeceueHus
MIOJIYYEHHBIX IIIOCKOCTEH.
PackpammBaHue MoCTpOCHHBIX CEUCHUI
pa3HBIMU IIBETaMHU

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

14

MeTton crieioB JUIsl IOCTPOEHUS CEUEHUI

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

15

Merton ciaenoB st MMOCTPOCHUA CEUYCHMH.

CBolicTBa niepece4eHni MpsIMbIX U
IJIOCKOCTEH

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




16

Merton cnenoB Al MOCTPOEHUSI CEYEHUM.
CaolicTBa nepeceyeHrid MPSIMbIX U
TJIOCKOCTEM

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

17

[TocTpoenue ceuenuit B mupamuze, Kyoe
o TpéM Toukam Ha péopax. Co3ganue
BBIHOCHBIX YEepPTEKEH U 3aIlUCh 111aroB
MOCTPOEHUS

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

18

[TocTpoenue ceuenunit B nmupamu/e, Kyoe
o TpéM Toukam Ha pébpax. Co3ganue
BBIHOCHBIX YEPTEXKEH U 3aMHCh I1aroB
MIOCTPOEHUS

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

19

[TocTpoenue ceuenunit B nmupamue, Kyoe
no TpéM Toukam Ha péopax. Coznanue
BBIHOCHBIX YEPTEXKEH U 3aMHCh I1aroB
MOCTPOEHUS

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

20

[MoctpoeHue cevenuit B mupamue, Kyoe
o TpéM Toukam Ha péopax. Co3znaHue
BBIHOCHBIX qepTenceI‘/'I M 3aIliCh HI1aroB
MOCTPOCHHUS

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

21

IToBrOpenue mannmerpun: Teopema o
pONOPLUOHATBHBIX oTpe3Kkax. [lomobue
TPEYTOJIBHUKOB

22

[ToBTOpenue nnanumerpun: Teopema
Menenas. PacdeTsl B ceUeHHMIX HA
BBIHOCHBIX 4epTexax. McTopust pa3BUTHS
IJIAHUMETPHUH U CTEPEOMETPHUH

23

KoHnTtponbHas padota "AKCHOMBI
crepeomerpun. Ceuenus"




24

B3anmHoe pacnonoxeHue npsiMbix B
npoctpancTBe. CKpenuBaronmecs
npsimble. [Ipru3Haky cKkpenmBaronmxcs
npsimbiX. [lapansenbHbie npsiMbie B
IPOCTPAHCTBE

http://geometry2006.narod.ru/Lessons/10-11/5a.pptx
http://geometry2006.narod.ru/Lessons/10-11/5b.pptx

25

Teopema o CcylmecTBOBaHUH U
€MHCTBEHHOCTH MPSMOM MapaijiesIbHOI
JTAaHHOU MPSIMOM, IPOXOAAIIEH Yepes
TOYKY IIPOCTPAHCTBA U HE JIKAIICH Ha
JIaHHOU npsiMoit. JlemMma 0 niepeceueHnun
NapaJUIEIbHBIX IPAMBIX IIJIOCKOCTBIO

26

[TapamienbHOCTh TpeX NpsiMbIX. Teopema
0 TpEX mapasuieIbHBIX NpsAMbIX. Teopema
0 CKpEUIMBAIOIINXCS MPSIMBIX

27

[TapayenbHOE MPOEKTUPOBAHKUE.
OCHOBHBIE CBOMCTBA apalIeIbHOTO
poeKkTHUpoBanHus. M300pakeHne pa3HbIX
¢buryp B napajjienbHON NPOEKINH

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

28

LlenTpanbHas npoekus. Yroiu ¢
COHAINPABJICHHBIMA CTOPOHAMHU. YTOII
MEXIY IPSAMBIMU

http://metodisty.ru/m/files/view/
ugol mezhdu_skrechivajuchimisya pryamymi 2013 01 20

29

3amayu Ha JI0Ka3aTelabCTBO U
HCCIEN0BaHUE, CBA3aHHLIE C
paCHOHO)KCHI/IeM HpSIMI:IX B
MPOCTPAHCTBE

http://metodisty.ru/m/files/view/
rasstoyanie_mezhdu_skrechivajuchimisya pryamymi

30

[oHsTHS: MapaIeNbHOCTD NPSMOH U
IUIOCKOCTH B npocTpaHcTe. [Ipu3nak
HapasieNbHOCTH NPSMOM U IIOCKOCTH.
CaolicTBa napamieabHOCTU NPSIMON U
TUIOCKOCTH

http://geometry2006.narod.ru/Lessons/10-11/7a.pptx




31

['eomeTpryeckue 3aa4u Ha BBIYUCICHUE
U JI0Ka3aTeIbCTBO, CBA3AHHBIE C
NapauIeTbHOCTHIO MPSMBIX U MIIOCKOCTEN
B IIPOCTPAHCTBE

http://geometry2006.narod.ru/Lessons/10-11/7b.pptx

32

[TocTpoeHune ceyeHus, NpPOXOIAILErO
yepe3 JaHHYI0 IPSIMYI0 Ha YepTexe U
NapajuieIbHOTO Jpyrou npsamoi. Pacuér
OTHOIIICHUH

http://geometry2006.narod.ru/Lessons/10-11/12.pptx

33

[TapannensHas npoeKuus, MPUMEHEHNE
JUTSL IOCTPOCHHUS CEUEHUH KyOa 1
napasuienenumnena. CBorcTa
napasuieJenunesia u IpusMbl

http://geometry2006.narod.ru/Lessons/10-11/13.pptx

34

[MapannensHele iockocty. [pusnaku
HapaJIeIbHOCTH JIBYX INIOCKOCTEH

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

35

Teopema 0 napaieIbHOCTH U
€JUHCTBEHHOCTH IIOCKOCTH,
IIPOXOJSIIEH Yepe3 TOUKY, He
MIPUHAJIEKALLYIO TaHHOW TUIOCKOCTH U
CIEICTBHS U3 HEE

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

36

CBolicTBa napasuieabHbIX INIOCKOCTEN: O
NapaJuIeIbHOCTHU NPSIMBIX I1€PECEUEHUS
IIPU [IEPECEUEHUH JIBYX MTapaJIJIEIIbHbIX
IIJIOCKOCTEN TpeThen

37

CBo¥icTBa apaJJICIBHBIX TUIOCKOCTEH: 00
OTpe3Kax NapajjieNbHbIX IPSIMBIX,
3aKJIIOUEHHBIX MEXKTY MapaieIbHBIMU
IJIOCKOCTSIMU; O TEPECEYEHUU PSIMOI €
JBYMsI [TapajIeJIbHbIMU TUIOCKOCTAMHU

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

38

[ToBTOopenue: Teopema Iludaropa Ha
IJI0CKOCTH

39

[ToBTOpEHME: TPUTOHOMETPUS
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA




40

CBoiicTBa Ky0a ¥ MPSIMOYTOJIBLHOTO
napasuiesenunea

41

Brruncnenue ayivH OTpe3KOB B KyOe U
MPSIMOYTOJIBHOM MapajuieJenuneae

42

[IeprieH UKy IAPHOCTD NPSAMOU U
mockocty. [Ipu3nak
NEPHEHANKYIJSIPHOCTH IPSIMOM U
IUIOCKOCTH

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

43

[leprieHIUKyYIAPHOCTD NPSAMOU U
miockocty. [Ipru3nak
NEPIEHANKYJISIPHOCTH IIPSIMOM U
IUIOCKOCTH

http://geometry2006.narod.ru/Lessons/10-11/17a.pptx

44

Teopema 0 CylIeCTBOBAHUU U
€MHCTBEHHOCTH IPSIMOM, MPOXOASIICH
Yyepe3 TOUKY MPOCTPAHCTBA U
NEPHEHANKYISIPHON K IMJIOCKOCTH

http://egeometry2006.narod.ru/Lessons/10-11/17b.pptx

45

IInockoctu n NECPHNCHANKYJIAPHBIC UM
MMPpAMBIC B MHOT'OI'PaHHUKAX

46

IInockoctu n MNECPINCHANKYJIAPHBIC UM
IIPAMBIC B MHOI'OI'PAaHHHUKAX

47

[lepneniukynsip 1 HaKJIOHHAs.
[TocTpoeHne neprneHuKyIsapa u3 TOUYKU
Ha MPAMYIO

http://geometry2006.narod.ru/Lessons/10-11/18.pptx

48

[IeprieHUKyISp ¥ HAKIIOHHASA.
[TocTpoeHne nepneHauKyIsipa U3 TOUYKH
Ha IIPSAMYIO

http://geometry2006.narod.ru/Lessons/10-11/18.pptx

49

Teopema o TpEX mepreHANKYIIpax
(mpsimast 1 oOpaTHas)

50

Teopema o TpEX mepreHANKYIIpax
(mpsimasi U oOpaTHas)

51

Yrom Mexay CKpemrBarOIIMUCS




IMPpAMBIMHA

52

[Touck nepneHuKyISPHBIX IPSIMBIX C
IIOMOIIIBIO IIEPIEHAUKYIIAPHBIX
IUIOCKOCTEN

53

OpToroHanbHOE POEKTUPOBAHUE

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

54

[Toctpoenue ceuenuii kyoa, mpU3Msl,
NPaBUIBHOM MUPAMUABI C TOMOILBIO
OPTOTrOHAJIBLHOMN IPOEKIINU

http://metodisty.ru/m/files/view/
postroenie sechenii_mnogogrannikov

55

[Toctpoenue cedenuii kyba, mpu3Msl,
NPaBUIBHOM MUPaMUABI C TOMOILBIO
OpPTOTOHAILHOW MPOEKIINH

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

56

CumMeTpHsi B IPOCTPAHCTBE
OTHOCHUTEJBHO MiockocTu. [lnockoctu
CUMMETpPUN B MHOTOTPAaHHHUKAX

57

[Ipr3Hak nepneHauKyJIIPHOCTH IPSIMON
Y TUIOCKOCTH KaK CJIEACTBUE CUMMETPUH

58

[IpaBuiibHBIE MHOTOIpaHHUKU. Pacyér
paccTOSTHUM OT TOYKHU JO ITIOCKOCTH

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

59

[IpaBuiibHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSIHUM OT TOYKH 0 IJIOCKOCTH

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

60

CriocoObl OIyCTUTb MEPIIEHANKYJISAPBI:
CUMMETpHUS, CABUT TOYKHU I10
NapajuieIbHON IPSIMOK

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

61

Casur 1o HenapasuieJIbHON IPSMOH,
M3MEHEHHUE PACCTOSTHHMA

62

KoHnTtponbHas pabora "B3aumuoe
PacTOIOKEHUE TIPSMBIX U TUIOCKOCTEH B
npocTpaHcTBe"

63

[ToBTOpEHME: yroa MeXay IpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMa

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




KOCHHYCOB




64

[ToBTOpEHME: Yyroa MEeXKIY
CKPEIMBAIOIIUMUCS PSIMBIMU B
MIPOCTPAHCTBE

65

['eomeTpryeckue METOABI BEIYACICHHUS
yIila MEeXIy NPSIMBIMU B
MHOI'OIPaHHHUKAX

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

66

JIByrpansbiii yroj. CBOMCTBO JIMHEHHBIX
YIJIOB ABYTPAHHOTO yrja

http://geometry2006.narod.ru/Lessons/10-11/21a.pptx

67

[lepnieHquKyAsipHBIE MIJIOCKOCTH.
CBolicTBa B3aMMHO NEPIEHANKYIISIPHBIX
IUIOCKOCTEN

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

68

[TpusHak neprneHauKyJIIpHOCTH
IJIOCKOCTEH; TeOpeEMa O MPSMOU
[IEPECCUCHMS ABYX IIJIOCKOCTEN
NEPIEHANKYJISIPHBIX TPEThEH INIOCKOCTH

69

[IpsimoyrombHbIi napasienenunesn; Kyo;
U3MEpPEHUs], CBOIICTBA NPSAMOYTOJIBHOTO
napasenenumnesa

70

Teopema o0 TraroHaIH MPSIMOYTOJIBLHOTO
napajuiesenuneaa u cleCTBUE U3 Heé

71

CrepeomeTpuuecKue U IPUKIaJIHbIC
3a7[a4¥, CBSI3aHHBIC CO B3aUMHBIM
PACIIOIOKCHUEM IIPAMBIX U INIOCKOCTHU

72

[loBTOpEHUE: CKpELIUBAIOLIUECS TIPSMBIE,
napajiesIbHble INIOCKOCTH B
CTaHJIaPTHBIX MHOTOI'PaHHUKAX

73

[Tapa napaynenbHbIX IIIOCKOCTEH HA
CKPELIUBAOIINXCS MPSAMBIX, PACCTOSTHUE
MEXY CKPEIUBAOIIUMUCS IIPSMBIMU B
IIPOCTBIX CUTYaLHsAX

74

PaccrosnHue oT ToOUkHn J0 IIIIOCKOCTH,
pacCcTodHUC OT HpHMOﬁ J0 IIITOCKOCTH

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




Brruucnenue pacctosiHAN MEXITY
CKPELIMBAIOIINMHUCS IPSIMBIMU C

75 . http://geometry2006.narod.ru/Lessons/10-11/20f.pptx
MIOMOUIBIO NEPIEHANKYJIIPHON
IUIOCKOCTH
TpéxrpanHslii yroj, HEpaBeHCTBA IS
76 TpPEeXIpaHHBIX yIioB. Teopema
[Tudaropa, TeopeMbl KOCHHYCOB U
CHUHYCOB JJIs TPEXTPAHHOTO yrIiia
77 DneMeHTHI ChepUYeCcKOil reOMETpHUH:
reoJIe3nYecKue JINHUU Ha 3emiie
73 KonrtponsHas padora "Yrisl u
paccrosiHus"
79 CucremaTu3zanus 3HaHUN
"MHOrOrpaHHUK U €ro 3JIeMEHTHI"
80 Hupamnza. Buer mupasu. Hpasishas http://geometry2006.narod.ru/Lessons/10-11/24.pptx
nupaMuja
21 [Tpusma. IIpsimas 1 HaKJIOHHAs! IPU3MBI.
[IpaBunpHas nmpuzma
%) [Ipsamoit napaienenunen,
NPSIMOYTOJIbHBIN Mapaenenumnes, Kyo
23 Boinyknble MHOrorpanHuku. Teopema
Olinepa
Belinyknblie MHOrOorpanHuku. Teopema
’4 Diinepa. TTpapubHbie i http://geometry2006.narod.ru/Lessons/10-11/27a.pptx
http://geometry2006.narod.ru/Lessons/10-11/28.pptx
IIOJIyTIPAaBUJIbHBIE MHOTOTPAHHUKH
85 KoHnTtponbHas padora "MHororpaHHuku"
86 Horsitie BeKTOpa Ha MIOCKOCTH 1 B http://geometry2006.narod.ru/Lessons/10-11/9a.pptx
IIPOCTPAHCTBE
87 CyMmMa BEKTOpOB http://geometry2006.narod.ru/Lessons/10-11/9b.pptx
88 Pa3snoctp BekTOpOB
89 [IpaBuio napasenenumnena




90 YMHOXEHUE BEKTOpa Ha YUCIIO 1
Pasnosxenue BekTopa mo 6asucy Tpéx
91 BEKTOPOB, HE JICXKAITUX B OJTHOM 1
IUIOCKOCTH
92 CkansipHOe pou3BeIeHNE 1
93 Briuucnenue yria Mexay BEeKTOpamu B 1
MIPOCTPAHCTBE
94 [Ipocreiilye 3a7a4u ¢ BEKTOpamMu |
95 [Ipocreiimne 3a1a4u ¢ BEKTOpaMu 1
96 [Ipocreiimue 3a1auu ¢ BEKTOpamMu 1
97 [Ipocreiume 3aga4n ¢ BEKTOpaMU 1
98 0O00011eHMEe U cUCTEMAaTU3alN 3HAHUI 1
99 O0600611eHre u cucTeMaTu3alus 3HaHui 1
100 Wrorosas koHTpoJbHASA paboTa 1
101 Hrorosas koHTpoJbHAsA paboTa 1
102 0O00011eHrEe U cUCTEMAaTU3alUs 3HAHUI 1
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KITACC

KoanuyecTBO 4acoB

Ne Kontpo JlaTa JJleKTPOHHBIE HU(PPOBBIE 00pa3oBaTebHbIE
Tema ypoka
n/n Bcero JIbHbIE U3yuCHUS pecypchl
padoThbI
OcHoBHbIE TpaBUiIa H300pPAKEHUS HA
1 PUCYHKE IIJIOCKOCTH, MAPaIIETbHbBIX 1 https://resh.edu.ru/subject/lesson/4756/
IPSIMBIX (OTPE3KOB), CEPEAUHBI OTPE3Ka
[ToHATHA cTepeoMeTpun: TOUKaA, IpsMasl, _
https://resh.edu.ru/subject/lesson/4756/
IJIOCKOCTb, MPOCTPAaHCTBO. OCHOBHBIE ) )
) 6 1 http://metodisty.ru/m/files/view/
MpaBUIa U300paKEHUSL HA PUCYHKE . . o
p p pHcy prezentaciya dlya sozdaniya motivacii_k teme -
TUIOCKOCTH, HapaJLICIBHBIX HPAMBIX izobrazhenie prostanstvennyh figur na ploskosti
(OTpe3KOB), cepeIMHbI OTPE3Ka
[TonsaTHA: IepeceKkaronmecs MIOCKOCTH,
3 MEePECEKAONINECS MPSAMAasi U MITOCKOCTh; 1 https://resh.edu.ru/subject/lesson/4756/
MOJIYTIPOCTPAHCTBO
[TonsTHsA: epecekaronmecs MIOCKOCTH,
4 IepeceKaromnyecs npsamas 1 II0CKOCTb; 1 http://geometry2006.narod.ru/Lessons/10-11/3b.pptx
IIOJIYTIPOCTPAHCTBO
MHororpaHHUKH, U300paKeHne
5 oCTeil OCTDAHCTEE b 1 http://geometry2006.narod.ru/Lessons/10-11/3a.pptx
MPOCTEUIINX MTPOCTPAHCTBEHHBIX (PUT
p poctp M http://geometry2006.narod.ru/Lessons/10-11/14d.pptx
HECYIIECTBYIOIINX 00OBEKTOB
MHororpaHHUKH, U300paxeHe
6 MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP, 1 http://geometry2006.narod.ru/Lessons/10-11/3¢.pptx
HECYIIECTBYIOIINX 00HEKTOB
AKCHOMBI CTEPEOMETPUH U TIEPBbIE
7 P P P 1 http://geometry2006.narod.ru/Lessons/10-11/1.pptx
CJIEACTBUS U3 HUX




AXCHOMEI CTCPCOMCTPHUHU U IICPBLIC

8 http://geometry2006.narod.ru/Lessons/10-11/2.pptx
CIIEACTBHUS U3 HUX
AKCHOMBI CTEPEOMETPHUH U TIEPBHIE
cineacTBus u3 HUX. CriocoObI 3adaHus
9 g . g http://geometry2006.narod.ru/Lessons/10-11/1.pptx
MPSAMBIX U IJIOCKOCTEW B MTPOCTPAHCTBE.
O0603HaYeHHS TIPSIMBIX U TUIOCKOCTEH
N300paxeHune ceuyeHuit nupamuibl, Kyoa
Y MIPU3MBbI, KOTOPBIE MPOXOIAT Yepe3 UX _
561 T306DaKeHIE TeDeCeTeHIs https://resh.edu.ru/subject/lesson/4912/
10 pebpa. P ? http://metodisty.ru/m/files/view/
MOJTYYEHHBIX IIOCKOCTEM. . . . .
. zadachi na postroenie_sechenii_mnogogrannikov
PackpaiBanue nocTpoOEHHbBIX CEYEHU
pa3HBIMU LIBETAMU
N300pakeHne ceueHuil nmupaMupl, Kyoa
Y MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 UX
80pa. N3o0paxkeHue nepeceueHus )
11 pebp P ? https://resh.edu.ru/subject/lesson/4912/
MOJTYYE€HHBIX ITIOCKOCTEM.
PackpammBanue nocTpoOeHHbBIX CEYEHU
pa3HBIMU LIBETAMU
N300pakeHne ceueHuil mupaMupl, Kyoa
Y MIPU3MBbI, KOTOPBIE MPOXOIAT Yepe3 UX
€opa. M3o0pakeHue nepeceucHus ,
12 peop P P https://resh.edu.ru/subject/lesson/4912/ \

ITOJIYYEHHBIX IIJIOCKOCTEH.
PackpanmBaHue MOCTPOCHHBIX CEUEHUI
pa3HbIMM LIBETaMU




N300paxkeHue ceuyeHnit mupamMuIbl, Kyoa
Y TIPU3MBI, KOTOPBIE TPOXOIAT Yepe3 UX
pEbpa. M3o0paskeHue nepeceyeHus

13 N https://resh.edu.ru/subject/lesson/4912/
MOJYYE€HHBIX IIOCKOCTEH.
PackpaiirBanue nocTpoeHHbIX CEUEHUI
pa3HBIMU 1IBETaMU

14 Merton cnenoB 1uist TOCTPOCHUST CEUCHMI http://geometry2006.narod.ru/Lessons/10-11/14d.pptx
Mertoa cieoB i MOCTPOCHUS CEUCHUH.

15 CBolicTBa nepeceyeHnil MpsIMbIX U http://geometry2006.narod.ru/Lessons/10-11/15b.pptx
IJIOCKOCTEM
Meroa crnenoB A1 MOCTPOEHUS CEUEHUH.

16 CaoiicTBa nepece4eHnil MpsIMbIX U http://geometry2006.narod.ru/Lessons/10-11/15¢.pptx
IJIOCKOCTEM
[TocTpoenue ceyeHuii B mupamue, Kyoe
1o TpéM TouykaMm Ha péopax. Co3manue

17 P 13 p A http://geometry2006.narod.ru/Lessons/10-11/15d.pptx
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MOCTPOEHUS
[TocTpoenue ceyeHuii B mupamue, Kyoe
mo TpéM ToukaM Ha péopax. Cozganue

18 P Iv) p A http://geometry2006.narod.ru/Lessons/10-11/15e.pptx
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MOCTPOEHUS
[TocTpoenue ceuenuii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Cozganue

19 P E) p a http://geometry2006.narod.ru/Lessons/10-11/15¢.pptx
BBIHOCHBIX YEPTEKEH 1 3aIUCh 111aroB
MOCTPOEHUS

20 [TocTpoeHue ceyeHuii B MUpaMue, Kyoe http://geometry2006.narod.ru/Lessons/10-11/15¢e.pptx

o TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEIKEH M 3aITUCh 11aroB




MMOCTPOCHUA

21

[ToBTOpenue manumerpun: Teopema o
IIPONOPLMOHATIBHBIX OoTpe3kax. [logodue
TPEYTOJIbHUKOB

22

[ToBTOpenue mianumerpun: Teopema
Menenas. PacueTsl B CCUCHHUAX Ha
BBIHOCHBIX 4YepTexax. MicTopust pa3BuTHs
TJIAHUMETPUHU U CTEPEOMETPUH

23

KonrponbHas padora "AKCHOMBI
crepeometpun. Ceuenus"

24

B3aumHOe pacnonoxeHue npsiMbIx B
npoctpancTBe. CKpenBaronmecs
npsimble. [Ipru3Haku ckpelmuBarommxcs
npsimbIx. [lapannenbHble npsMele B
IIPOCTPAHCTBE

http://geometry2006.narod.ru/Lessons/10-11/5a.pptx
http://geometry2006.narod.ru/Lessons/10-11/5b.pptx

25

Teopema o cylecTBOBaHUU U
€IMHCTBEHHOCTH MPSIMON MapajlIeIbHOM
JAHHOM NMPAMOU, IPOXOMSILEH uepes
TOYKY IIPOCTPAHCTBA U HE JIEKAILLEH HA
JaHHOU npsAMou. Jlemma o nepeceyeHuun
NapaJuIEeIbHBIX MPSAMBIX INIOCKOCTBIO

26

[TapannensHOCTh TpeX MpsIMbIX. Teopema
0 TpEX MapasuieNbHbIX NPsAMBIX. Teopema
0 CKpEIIMBAIOIINXCS MPSIMBIX

27

[TapannensHOE MPOEKTHPOBAHUE.
OcHOBHbIE CBOICTBA MapaIENHLHOTO
npoekTupoBanus. M300paxkeHne pa3HbIX
¢buryp B nmapauienbHON TPOSKIUN

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

ugol mezhdu pryamoi i ploskostju







IlenTpanbHas npoekus. YTOI ¢

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

28 COHaNpaBJICHHBIMH CTOPOHAMH. Y TOJI . .. .
P P ugol mezhdu skrechivajuchimisya pryamymi 2013 01 20
MEXIy NMPSMbIMU
3amaun Ha JOKA3aTeILCTBO U
29 HUCCIECO0OBAHMUE, CBSI3AHHBIE C http://metodisty.ru/m/files/view/
paCTIONI0KEHUEM TPSIMBIX B rasstoyanie_mezhdu_skrechivajuchimisya pryamymi
MPOCTPAHCTBE
[TonsATHA: MapauIeTbHOCTD MIPSMON U
IJIOCKOCTH B TIpocTpaHcTBe. [Ipu3Hak
30 NapajuIeIbHOCTU MPSIMON U TIOCKOCTH. http://geometry2006.narod.ru/Lessons/10-11/7a.pptx
CaoiicTBa mapauieIbHOCTH NPSIMOUN U
IUIOCKOCTH
['eomeTpuyeckue 3a1aun Ha BEIYUCIEHUE
M J0Ka3aTelIbCTBO, CBI3aHHBIC C
31 ’ . http://geometry2006.narod.ru/Lessons/10-11/7b.pptx
MapaJIebHOCTHIO IPSIMBIX U TUIOCKOCTEN
B MPOCTPAHCTBE
[TocTpoeHue cedyeHust, MPOXOIAIIETO
yepe3 JaHHYIO IPSIMYIO Ha YepTexKe U
32 P YO HpAMY . pu . http://geometry2006.narod.ru/Lessons/10-11/12.pptx
MapajuIeIbHOTO IPYyTron npsamoil. Pacuér
OTHOIIICHUI
[TapannenpHas npoekuys, IPUMEHEHHE
JUISL IOCTPOCHUS CEUCHHH Ky0a 1
33 P . Y http:/geometry2006.narod.ru/Lessons/10-11/13.pptx
napaienenunena. CeoncTaa
napasiesienuIieia i Npu3Mbl
ITapannensHbie II0CKOCTU. [Ipu3Haku
34 p p http://geometry2006.narod.ru/Lessons/10-11/8a.pptx

napajiieJIbHOCTH ABYX IIOCKOCTEM




35

Teopema 0 mapaniebHOCTH U
€IMHCTBEHHOCTH TNIOCKOCTH,
IpOXOAALIeH Yepe3 TOUKY, He
IPUHAAJISKAILYIO JaHHOW INIOCKOCTH U
CIIEJICTBUS U3 HEE

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

36

CaoiicTBa mapaJuieIbHbIX IIJIOCKOCTEN: O
MapauIeIbHOCTH MPSIMBIX TIEPECEUCHUS
P TIEPECEUCHUHN JIBYX MapalICIbHBIX
IJIOCKOCTEH TpeTheit

37

CaoiicTBa napamieiabHbIX MIIOCKOCTEN: 00
OTpe3Kax NapajiesIbHbIX MPSIMBbIX,
3aKIIOYEHHBIX MEXAY ITapalIEIbHBIMU
IUIOCKOCTSIMU; O TIEPECEUEHNUH IPSMOM ¢
ABYMA TapaJlJICJIbHBIMUA IIJNIOCKOCTAMU

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

38

IToBTOpenue: Teopema ITugaropa Ha
TUTOCKOCTH

39

IToBTOpEHME: TPUTOHOMETPUS
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CaoiicTBa Ky0a 1 MPsIMOYTOJILHOTO
napaienenurneaa

41

Brruucnenue aiuH OTPE3KOB B KY66 n
MMpsAMOYT'OJIbHOM ITapaJJICIICIIUIICAC

42

[lepneHUKyYISAPHOCTD NPSMOM U
wiockocTy. [IpusHak
MEPIEHANKYISIPHOCTH MIPSMOHN U
IUIOCKOCTH

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




43

[TepnieH UKy ISIPHOCTD MPSMOM U
mockoctu. [Ipu3nak
NEPIEeHIUKYISIPHOCTH IPSIMON U
TUIOCKOCTH

http://geometry2006.narod.ru/Lessons/10-11/17a.pptx

44

Teopema 0 CyleCTBOBAHUY U
€IMHCTBEHHOCTH MPSIMOMU, IPOXOAsIIeH
yepe3 TOUKY IPOCTPaHCTBA U
MEPIEeHIUKYISPHON K MITOCKOCTH

http://geometry2006.narod.ru/Lessons/10-11/17b.pptx

45

[InockocTH U nepreHINKYISIpHBIE UM
IIPSIMBIE B MHOTOI'PaHHUKAX

46

[1mocKOCTH U IEPIIEHUKYIISIPHBIE UM
IIPSIMBIE B MHOTOI'PaHHUKAX

47

[lepneHauKyIIslp ¥ HAKJIOHHAS.
ITocTpoeHne neprneHuKysipa u3 TOUKU
Ha IPSAMYIO

http://geometry2006.narod.ru/Lessons/10-11/18.pptx

48

[leprieHAUKYJIp U HAKIOHHAS.
[TocTpoeHue neprneHauKysapa U3 TOUKU
Ha MPSMYIO

http://geometry2006.narod.ru/Lessons/10-11/18.pptx

49

Teopema 0 TpEX MEepHEHIUKYIAPAX
(mpsimast u oOpaTHas)

50

Teopema o TpEX nepneHAUKyIsApax
(mpsimast u oOpaTHas)

51

Yron Mexay CKpenmBarOIMMHUCS
PSIMBIMU

52

[Touck neprneHuKyIsIPHBIX IPSIMBIX C
IIOMOIIBHO HepHeHI[I/IKy.]IHpHBIX
IJIOCKOCTEN

53

OpToroHajibHOE MPOSKTUPOBAHUE

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




54

[Toctpoenue ceueHuit kKyda, MpU3MBL,
MPABUJIbHOM MUPAMUJIBI C TIOMOIIBIO
OpPTOTOHATLHOM MPOEKIINH

http://metodisty.ru/m/files/view/
postroenie sechenii_mnogogrannikov

55

[TocTpoenue ceuenunit Kyba, IPU3MBI,
IIPaBUJIILHOM IUPAMUJIBI C TOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH

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

56

CuMMeTpust B IPOCTPAHCTBE
OTHOCHUTEIIBHO IIocKocTy. [Inockoctu
CUMMETpUI B MHOTOTPaHHUKAX

57

[Ipu3Hak nepneHIuKyJISpHOCTH IPSIMOU
U IJIOCKOCTH KaK CIEACTBUE CUMMETPUHU

58

[IpaBunbHbIE MHOTOTpaHHUKH. Pacyér
pPacCTOSIHUM OT TOYKHU 1O INIOCKOCTH

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

59

[IpaBunbHbIE MHOTOTpaHHUKH. Pacyér
pPacCTOSHUMI OT TOYKHU 10 INIOCKOCTH

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

60

Crioco0bl OIyCTUTh NEPIEHAUKYJIISPDI:
CHUMMETPHS, CIIBUT TOYKHU IO
MapajuIeIbHON NpAMON

http://eeometry2006.narod.ru/Lessons/10-11/20h.pptx

61

CaBur no HenapauienbHON IPSIMOH,
N3MEHEHUE PACCTOSHUN

62

Konrpomnbnas pabdora "B3anmuoe
pacnojoKeHHe NPSMBIX U IIOCKOCTEH B
npocTpaHcTae"”

63

IToBTOpEHME: Yroil MEXAy NPSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMA
KOCHHYCOB

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




64

[ToBTOpEHME: Yyroa MEeXKIY
CKPEIMBAIOIIUMUCS TPSIMBIMU B
MIPOCTPAHCTBE

65

I'eomeTpryeckue METOABI BEIYNCICHHUS
yrIijla MEeX1y NPSMBIMHU B
MHOI'OIPaHHHMKAX

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

66

JIByrpanHsblil yroa. CBOMCTBO JIMHEHHBIX
YIJIOB JBYTPAHHOTO yTia

http://geometry2006.narod.ru/Lessons/10-11/21a.pptx

67

[lepnenauKynsipHbIE TIIOCKOCTH.
CpoiicTBa B3aMHO NEPIEHANKYISPHBIX
IJIOCKOCTEN

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

68

[Tpu3sHak nepneHuKyJIIpHOCTH
IJIOCKOCTEN; TeOpeEMa O NPSMOU
[IEPECEUYCHUS ABYX IIJIOCKOCTEU
MEPIEHANKYJISIPHBIX TPEThEH IIIOCKOCTH

69

[TpsaMoyronbHbIM napasienenunesn; Kyo;
U3MEpPEHUs], CBOICTBA NPSAMOYTOJIBHOTO
napaenenuneaa

70

Teopema o aAuaroHaIy MPSIMOYTOJIBLHOTO
napajuieJenunea v cIeJCTBUEe U3 Heé

71

CrepeomeTpuueckie U MPUKIATHBIE
3a/1a4M, CBA3aHHBIE CO B3aUMHBIM
PacIoa0KEHUEM MPSIMBIX U MNIOCKOCTH

72

IToBTOpEHME: CKpELIMBAIOLINECS MPSIMBIE,
HapajuiesIbHbIe INIOCKOCTH B
CTaHJIAPTHBIX MHOTOTpaHHHUKAaX




73

[Tapa mapanienbHbIX IUIOCKOCTEH Ha
CKPEILMBAIOLINXCS MPSMBIX, PACCTOSHUE
MEX1y CKPEIUBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYyAIUSIX

74

PaccrossHrEe OT TOUKH J0 IIIIOCKOCTH,
pPacCTOAHUC OT HpﬂMOfI J0 IINIOCKOCTH

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

75

Beruncnenne paccTossHUN MEXIY
CKPELIMBAIOIIUMHUCS MPSIMBIMHU C
ITOMOIIBIO NIEPIIEHIUKYJIIPHON
IUIOCKOCTH

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

76

TpéxrpaHHslii yroj, HEpaBeHCTBA AJIs
TpexrpaHHbIX yriioB. Teopema I[Tudaropa,
TEOpEMbl KOCHHYCOB U CUHYCOB JJIs1
TPEXTPAHHOTO yIJIa

77

DJeMEHTHI CPePUIECKO TEOMETPHH:
reoJIe3MUeCKue JIMHUM Ha 3eMJie

78

KonTtponbhas padora "Y1 u
paccrosiHus"

79

CucremMaTuzanus 3HAaHUHU
"MHOrorpaHHuK M €ro 3J€MeHThHI"

80

[Inpamnpa. Buael mupamun. 1pasunsHas
upaMua

http://geometry2006.narod.ru/Lessons/10-11/24.pptx

81

[Ipusma. [Ipssmast v HAKIOHHAS IPU3MBIL.
IIpaBunpHas npuzma

82

[IpsiMont napasienenumnen,
IPSAMOYTOJIBHBIN Mapajuiesnenunes, Kyo

83

Boinykieie MHOTOrpanHuku. Teopema
Ditlnepa




Brimyxiible MHOTOrpanHukd. Teopema

http://geometry2006.narod.ru/Lessons/10-11/27a.pptx

84 Ditnepa. TpaBuibHbe o I http://geometry2006.narod.ru/Lessons/10-11/28.pptx
MOTyPaBUIIbHbIE MHOTOTPAHHUKH

85 Kontponbnas pabora "MHuororpaHHuku" 1

86 Honsrie BekTopa fa I0CKOCTH H B 1 http://geometry2006.narod.ru/Lessons/10-11/9a.pptx
IIPOCTPAHCTBE

87 CymMma BEKTOpOB 1 http://geometry2006.narod.ru/Lessons/10-11/9b.pptx

88 PazHocTth BEKTOpPOB 1

89 [IpaBuno nmapaienenunena 1

90 YMHOXKEHHE BEKTOpa Ha YUCIIO 1
Paznoxenue BekTopa 1o 6asucy Tpéx

91 BEKTOPOB, HE JIeXKAIUX B OJHON 1
IUIOCKOCTH

92 CkansipHoe pou3BecHUE 1

93 Brruucnenne yria Mexay BEKTOpaMu B |
MIPOCTPAHCTBE

94 [Ipocreiiue 3a7a4u ¢ BEKTOpamMu 1

95 [Ipocreiimue 3agaun ¢ BEKTOpaMu 1

96 IIpocreiimue 3agaun ¢ BEKTOpaMu 1

97 [Ipocretinue 3a7a4u ¢ BEKTOpamMu 1

98 O600611eHne U cucTeMaTU3alus 3HaHU| 1

99 O06001eHne U cucTeMaTU3alus 3HaHUI 1

100 HToroBast KOHTpOJIbHAs paboTa 1

101 Hrorosasi koHTpOIbHAS paboTa 1

102 O06001IeHne U CUCTEMaTU3AIHSI 3HAHUN 1




OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

102







YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

JI.C. AranacsH, B.®. byty3os, C.B. KagomuieB u ap. ['eomerpus: yueo, nis 10-

11 xkn.— M.: IIpocsenienue, 2020.

METOANYECKHUE MATEPHUAJIbBI VIS YUUTEJA
JI.C. ArtanacsH, B.®. byry3os, 0.A. I'nazkoB u ap. M3ydyenue reomerpun B 10-

11 kmaccax: MeToJl, peKOMeHAAMK: KH. A yuurens. — M.:IIpocBeienue,

2013.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET

1. TectupoBanue online: 5 — 11 kmaccsr: http://www.kokch.kts.ru/cdo

2. Caiit Mopakosuya A. I'. :http://www.ziimag.narod.ru/index.htm

3. CeTb TBOpYECKHX yuuTenei: http://it-n.ru/communities.aspx?cat no=4510
tmpl=com ,

4. HoBele TexHOJIOTUHU B 00pa3zoBanuu: http://edu.secna.ru/main

5. Meramkouna: http://www.metashool.ru

6. CaliT 11t camooOpa3oBaHus U OH-JIaliH TecTupoBaHus: http://uztest.ru/

7. Cnam 'UA. Pemry EI'D : https://math-ege.sdamgia.ru/register

8. I[TogroroBka k EI'D m OI'D o maTtemaruke: https://math100.ru/



9. ®oxkcopa: https://foxford.ru/teacher-dashboard/school classes

10. MunuctepctBo oopazoBanust PO: http://www.ed.gov.ru/; http://www.edu.ru/
11. ®UIIN (DenepanbHbld MHCTUTYT NEAATOTMYECKUX U3MEPEHUIN)
http://www.fipi.ru/

12. OtkpoIThI Oank 3ananuii EI'D mo marematuke: http://mathege.ru
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