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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma ydeOHOTO Kypca «l'eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, TMPEHABABIIEMBIX K
MaTeMaTUYeCKOMy OOpa30BaHUIO, M TPaJAMIMA POCCUIMCKOTO 00pa3oBaHUSI.
Peanuzanus nmporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOPA3BUTHUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
LEJIOCTHOCTh OOIIEKYJbTYPHOIO, JUYHOCTHOTO MW ITO3HABATEIIBHOTO pPAa3BUTHUSA
JUYHOCTH 00YYaroIIMXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEOHEro OOILEero
oOpa3oBaHusi OOYyCIIOBJIEHA MPAKTUYECKONW 3HAUYUMOCTHIO METANpPEIMETHBIX H
IPEIMETHBIX PE3yJbTaTOB OOyUYEHHUS T€OMETPHH B HAMpPABICHWU JIHYHOCTHOTO
pa3BuTUg oOydaronmxcsi, GopMuUpoBaHUsA (DPYHKIMOHATBLHOM MaTeMaTHYECKOU
IPaMOTHOCTH, U3YUYEHHS JPYTUX y4eOHBIX NUCHMIUIMH. Pa3zButne y oOydaronmxcs
MPaBUJIBHBIX MPEACTABICHUM O CYIIHOCTH M TPOUCXOXKIECHUU T€OMETPUUYECKUX
abcTpakiuii, COOTHOIICHHH pPEaJbHOTO0 W HACATbHOTO, XapaKTepe OTpakeHUs
MAaTEMATUYECKOM HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMAaTHYECKOTO MOJETUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MUPOBO33PECHUS
yYalUXCsl, a TaKKe KayeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcs OOHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmiero oOpa3oBaHUs, TaK Kak oOOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JTUCIUTUIMH €CTECTBEHHO-HAYYHOUM HAMPaBIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlornyeckoe MbIIUIeHHEe, (GOpMUPYEeMOe TpPH H3YYCHHH OO0y4YaroIIMMUCS
MOHATUHHBIX OCHOB T€OMETPHH M IIOCTPOCHUH IIETIOYKU JTJOTHICCKUX YTBEPIKICHUN
B XOJI¢ pCUICHUS TEOMETPUYCCKUX 3aJad, YMEHHE BBIIBUTATh M OIPOBEpPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MpPHU PEIICHWH 3a]ad €CTECTBEHHO-
HAyYHOTO IIUKJIA, B YaCTHOCTH U3 Kypca (DU3UKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECCTBEHHYIO POJIb BO
BCEX 00NAcCTSIX AESITeTbHOCTH uenoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIUaIbHOTO ObITHS, Gdopma
OTpaXEHUSI OKPY’KAIOIIETO MHUPA, YCIOBHE YCIENTHOTO TO3HAHUS W aKTHBHOTO
npeoOpa3oBaHus  JeHCTBUTENHLHOCTH. OmepupoBaHue  MPOCTPAHCTBEHHBIMU
oOpazamMu O0OBEIMHSAET pa3Hble BUABI y4eOHOM M TPYIOBOM JE€ATEIBLHOCTH,
SBIISIETCS. OAHUM M3 MPO(PECCHOHATBHO BAXKHBIX KAdeCTB, MOATOMY aKTyalbHa



3amaya (opmupoBaHusS y 0OyYarONMUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEATEIIbHOCTH IO MHOTUM HAPABICHUSM.

[lens ocBoeHusi mporpaMmbl yueOHoro kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE 00yueHus — o0O01eoOpa3oBaTelibHOeé U OOIIEKYJIbTYpHOE pa3BUTHE
oOyJaromuxcss  4epe3  O0OCCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
WCMOJIb30BaHUA CHCTEMATUYECKUX TIE€OMETPUYECKUMX 3HAHMM W JCHUCTBUI,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCIEIIHOTO MPOI0JKEHUs 00pa30BaHUs
10 CIEUUAIBHOCTSM, HE CBA3aHHBIM C MPUKIIAIHBIM UCTIOJIb30BAHUEM T€OMETPHH.

[Iporpamma 1o reoMeTpud Ha ©0a30BOM YypOBHE MIpeJHAa3HA4YeHa JIsl
OOy4Jaronuxcst CpeaHEH IIKOJIBI, HE UCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPy HCHUM
Ha YPOBHE OCHOBHOTO 00mIero obpazoBanms. Takum oOpazoM, oOydarorniuecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKUE YMEHHUsI, CBSI3aHHBIC
CO crnenu@uKod TEeOMETPUH U HEOOXOAMUMBIE [JIi JKM3HU B COBPEMEHHOM
obmectBe. KpoMe 3TOro, OHU MMEIOT BO3MOXKHOCTh M3Yy4YUTh T'€OMETPHUIO Oojee
r1yOOKO, €Cii B JajbHEWIIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HaHUAX B MPO(ECCUOHAIBHOU NESITEILHOCTH.

JlocTikeHne 1enu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIMX 3anad. IlpuopureTHbIMM 3aJadyaMyd  OCBOEHHS  Kypca
«I"'eomeTpumn» Ha 6a30BoM ypoBHE B 10—11 kiaccax ABisItOTCS:

e (opMupOBaHUE TMPEJCTABICHUS O TEOMETPUM KaK YacTH MHUPOBOI

KYJIbTYPBI U OCO3HAHHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK O BOXHEHIIMX MAaTEMATUYECKUX MOJEISAX, MO3BOJSIONIUX OMHUCHIBAThH
U M3y4aTh pa3HbIC SBJICHUS OKPY>KAIOIIEr0o MUPA;

e (QopMuUpOBaHHME YyMEHHUSI paCIO3HABATh Ha YEPTEkKaxX, MOJACISIX U B
pearbHOM MHPE MHOTOTPAHHUKH U TEJIa BPAILICHHUS;

e OBJAJCHHE METOJAMH PEIICHMS 3aJlady Ha TOCTPOCHHUS Ha M300paKEHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (QopMHUpOBaHUE YMEHHUS OMNEPUPOBATH OCHOBHBIMH TOHATUSIMU O
MHOT'OTPAHHHUKAX U TeJaX BPAIlleHUsI U UX OCHOBHBIMU CBOMCTBAMU;

e OBJIAJICHUE  AJITOPUTMAMU  PEIIEHUSI  OCHOBHBIX  THUIIOB  3a/ady;
dbopMHpoBaHUEe yMEHHUS  MPOBOJUTH  HECJOXKHBIE  JIOKAa3aTEeIbHBIC
paccyXXIeHus B XOJE PCIICHHUs] CTEPEOMETPHUECKUX 3ajady M 3ajad C
MPAKTUYECKUM COJIEPKaHUEM;

e pa3BUTHE WHTEJJIEKTYaJIbHbBIX u TBOPYECKUX CIIOCOOHOCTEMH
oOydJaronmmxcs, IMO3HABAaTEIbHOM  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHHM, KpUTUYHOCTU MBIIUICHUS;

e (opmupoBaHue GyHKITMOHATBHOMN rPaMOTHOCTH, peNeBaHTHOU
r€OMETPUU: YMEHHME paclo3HaBaTh MPOSBICHUS T'€OMETPUUYECKUX
MOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEW B peaTbHBIX KU3HEHHBIX



CUTyalUsiX M MpPHU M3YyUYEHUU IPYTHX Y4YEOHBIX MPEAMETOB, MPOSBICHUS
3aBHCHUMOCTEl U 3aKOHOMEpHOCTEeH, (OpMylIHpoBaTh HUX Ha S3bIKE
TEOMETPUHU U CO3JaBaTh F€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
Ir€OMETPUYECKUN aImapar Uil PELICHHsS IPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, THTEPIIPETUPOBATh U OLIEHNUBATH ITOJIYYEHHBIE PE3YJIbTATHI.

OTIMYNATENHEHON OCOOEHHOCTBIO MPOTrpaMMBbl SBIISIETCS BKIIOUEHHUE B KypC
CTEPEOMETPUM B Hayalle €ro HW3y4yeHus 3a]ad, peIIaeMblX Ha YPOBHE
MHTYWUTUBHOTO NIO3HAHMsI, U ONPENEIEHHBIM 00pa30M OpraHu3oBaHHas paboTa Hax
HUMH, YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTMYECKOTO U IPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJINPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBHPYET K
JAJbHEUIIEMY HU3YyUYEHUIO ITPEIMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOJY OOy4YeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
IIPaKTUYECKOM JAEATENBHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN Yy
yYalllUXCS B Kypce CTEpPEOMETpPUM MPOBOAMUTCS 3a CYET pelieHus 3a7ady Ha
CO3JaHME€  NPOCTPAHCTBEHHBIX O00pa3oB W  3aJa4y Ha  ONEPUPOBAHUE
IIPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0Opa3a TPOBOAUTCS € ONOPOM Ha
HarJIsgHOCTh, @ ONEpUpPOBaHME O0pa3oM — B YCIOBUSX OTBJIEYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPIKAHUS.

OcHoBHBIE cozaepikaresibHble TMHUN Kypca «I'eomerpum» B 10-11 kiaccax:
«MmuororpanHukn», «lIpsmMpie U IIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopsl U1 KOOPAMHATHI B POCTPAHCTBEY. DOPMUPOBAHUE JIOTHUECKUX YMEHHM
pacnpenenseTcss He TOJBKO II0 COJAEP)KATEIbHBIM JIMHHUSIM, HO M IO ToJaM
oOy4eHHUs Ha YPOBHE CPEIHEr0 00IIero 00Opa3oBaHMS.

Copepxanne 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pPeE3yJbTaTaM
OCBOCHHUs paboueil MporpaMMmbl, pacHpeAci€HHbIM 10 TojaM OOydYeHHs,
CTPYKTYpUPOBAHO TakKUM 00pa3oM, 4YTOOBI OBJAJEHHUE TIE€OMETPUUECKUMHU
NOHATUSMU U HaBBIKAMHM OCYLIECTBIISJIOCH MTOCJIEN0BATEIBHO U MOCTYIIATEIBHO, C
COOJII0JIEHNEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAINCH B
OOLIyI0 CHCTEMY T'€OMETPUYECKUX MPEICTABICHUN OOYy4YaroIIMXCA, pACIIUpss U
yriIyOssisi €€, 00pa3ysi MPOUYHbIE MHOYKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne reomerpun oTBoauTCA 2 yaca B Heaenro B 10 kimacce u 1 yac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooydenus - 102 yueOHbIX daca.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsimMble ¥ IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHbIE  TIOHATUA  CTEpeOMETpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPUH:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajuielbHble W CKpelmuBaromuecs mnpsMele. [lapannenbHOCTs OPSIMBIX U
IJIOCKOCTEW B MPOCTPAHCTBE: MMAPAJUIEIbHBIE TMpPAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABIEHHBIMU CTOPOHAMH; YyTOJd MEXJIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEM: MapajiyieIbHbIC TJIOCKOCTH; CBOICTBA
napajienbHbIX IUIockocTei. [lpocTeiline mnpocTpaHCTBEHHbIE (UIypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajjiesenunea; NoCTPOeHUE CEYEHUH.

[leprieHIUKYISIPHOCTD MPSIMOM U MUIOCKOCTH: NEPNEHIUKYJIISIPHBIE TIPSIMBIE B
IPOCTPAHCTBE, MpSAMBIE MApPAUICNIbHbIE W NEPIEHIUKYJISPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOK
MEPIEHIUKYJISIPHONW TIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YroJl MEXAY MNPSIMOM U
IJIOCKOCTBIO;  ABYTPAHHBIA  yroj, JIMHEHMHBI Yroa JBYIPaHHOTO  yria.
[lepneHaMKyIISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM OO  IUIOCKOCTH,  TPOEKIUs  QUrypsl Ha  IJIOCKOCTb.
[lepneHANKYISIPHOCTh  TUIOCKOCTEW: TMPU3HAK  NEPHEHAMKYJISIPHOCTH  JIBYX
IWIOCKOCTEN. TeopeMa 0 TpEX MEepIEHIUKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIIbIE
Y HEBBINYKJIbIE MHOTOTPAHHUKY; pa3BEPTKA MHOrOorpanHuka. [lpusma: n-yromapHas
pU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
IIOJIHAS MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajuielnienunes U ero cporcra. llupamupa: N-yronpHas nupamuga, TpaHd U
OCHOBAHME MUPAMHU/JIbI; OOKOBAs M MOJIHAS MOBEPXHOCTh MUPAMMU/IbI; TPABUIIbHAS U
yceu€HHas MNHUpaMyja. OJIEeMEHThl TOpu3Mbl M nupamuabl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs THpPaMUJIa;, MpaBUJIbHAs TPEYrojibHasi MUpPaMHUAA W TPaBUIIbHBIN
teTpadap; KkyO. IlpencraBieHne o TmpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust npu3Mbl U TUPAMHUIBI.

CummeTpus B MNPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOI,
IUIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, HNapajuieNenunenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.



Brruncnenre 971€eMEHTOB MHOTOTPaHHUKOB: pEOpa, WMaroHand, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUPaMUIBbI,
TeopeMa O IUIomaad yceuéHHoM mnupamuibl. [lonstue 006 00bEMe. OOBEM
MAPaAMU/JIbI, TPU3MBI.

[TomoGupie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00bEMaMU TTOJI0OHBIX TEll.

11 KIIACC

Tesia Bpalenus

HunmuHapuyeckas TTOBEPXHOCTB, oOpazyrolue HIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW mMOBepXHOCTU. [lUnuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ylollas M OCh; IUIONIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yroline KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: ocHOBaHUE U BeplliiHA, 00Opasyroias
M OCb, IUIOMAJb OOKOBOM U TOJHON TOBEPXHOCTU. YCEUEHHBIA KOHYC:
oOpa3sylolle U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IAUAMETp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxenue chepbl U IUIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
JI011ab ChEepHI.

N3o0pakeHue Tel BpallleHHs Ha TJI0CKOCTH. Pa3BépTka MUIMHApPA U KOHYCA.

KoMmOuHanuu Tenm BpalieHHWss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpallCHUS.

[Tonsarue 06 06bEMe. OcHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00BEME
NPSIMOYTOJILHOTO Tapajuiesienunena u ciueacteus u3 He€. OO0bEM MWIMHApPA,
koHyca. O0BEM 1mapa u 1maomasb chepsl.

[Togo6ueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00bEMaMU MOTOOHBIX TEN.

Ceuenusi mwiMHApa (MapaJUieIbHO MW TEPHEHIUKYJSPHO OCH), CEUYCHUS
KOHyca (mapajuielbHO€ OCHOBAaHUIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CECUCHUS
uiapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockoctu U B ripocTpaHcTBe. CI0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpéM HEKOMILIaHAPHBIM
BekTopaMm. IlpaBuno mapamenenunena. Pemenwe 3amay, CBS3aHHBIX — C
IIPUMEHCHUEM TMPAaBUJI JEUCTBUU C BeKTopamu. lIpsAmoyrosbHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmmnatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTol Mex1y BekTopamu. CKalspHOE MNPOHU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mexy NpsIMBIMH U IUIOCKOCTAMU. KoopIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.

IIJTAHUPYEMBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS TMPOTPAaMMBI y4eOHOTO TIpeaMeTa
«MareMaTuka» XapakTepU3yIOTCs:

I'pa:xknanckoe BocnuTanme:

c(hOpMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBaxX ()YHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBICHHM,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl WU TpP.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHH C HX
GyHKIMSIMU ¥ HA3HAYCHUEM.

IlaTpuoTrn4yeckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTHU, YBXKCHUS K
MPOIIOMY U HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, chepax
YKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OpPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTUYECKOTO  TMOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM IMTPUMEHEHUEM JOCTHUKEHUN HAYKU U JICSATEIbHOCTHIO
y4EHOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHUE YCTOMYUBOTO Oy Iy IIETO.

JcTeTH4ecKoe BOCIIMTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYash ICTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3ajad, PEIIEHHU, paCCyXICHUM;
BOCIIPUUMYHMBOCTBIO K MATEMaTHYECKUM aclieKTaM pa3IMyHbIX BUJOB UCKYCCTBA.

duznveckoe BOCIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
WHTEpecax 37J0pOBOTO U O6e30macHOro oOpa3a KU3HU, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3J0POBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUNA U

OTHbIXa, peryJsipHas busnueckas aKTUBHOCTb); bu3nYecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUIX CHIOPTUBHO-03/I0POBUTEIHHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:



TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IICHHOCTH TPYAOIIOOUS; MHTEPECOM K
paznuuHbiM  chepam  MpodecCHOHANBHON  JESTENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW U €€ NPWIOKECHUSIMU, YMEHHUEM COBEpIIATh OCO3HAHHBIM BHIOOP
Oynymed mnpodeccur U peanu3oBbIBaTh COOCTBEHHbIC >KMU3HEHHBIC IJIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTEeMaTUYECKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUM BCEU MKWU3HH; TOTOBHOCTBIO K AKTUBHOMY
YYACTHIO B PEIICHUH MMPAKTHYECKHUX 3a/1a4 MaTEMAaTUYECKON HAIIPABICHHOCTH.

IKOJOTHYECKOe BOCIIMTAHHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHWMAHUEM BIIUSHHUS
COI[MAJIbHO-D)KOHOMUYECKUX IMPOLIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpelpl, OCO3HaHHEeM TJ00adbHOTO  XapakTepa HSKOJOTHYECKUX  MpodieM;
OpUEHTAIlME Ha NMPUMEHEHHE MATEMATHYECKUX 3HAHUU MJI1 pelieHus 3a7ad B
0o0JaCTH OKpy’Karomieil cpefpl, IUIAHUPOBAHUA TIOCTYNKOB M OIICHKA UX
BO3MOHBIX MOCIEACTBUN JIJIs1 OKPYKAIOIIEH CPEe/IbI.

LleHHOCTH HAYYHOT0 IO3HAHUS:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM H  OOIICCTBEHHOM  MPAKTUKH, [OHUMaHUEM
MaTEeMaTUYeCKOM HayKh Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ITAaroB €&
pa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTUS UMBWIM3ALMHU; OBJAICHUEM SI3BIKOM
MaTeMaTUKU U MAaTeMaTUYeCKOM KyJIbTypOW KakK CpEJCTBOM MO3HAHUS MHUPA;
TOTOBHOCTBIO OCYILIECTBIIATh MPOEKTHYI0 M HCCIEIOBATENbCKYIO AESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MertanpenMeTHble Pe3yJIbTaThl OCBOCHUS IMPOTPaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEP CAJTbHBIMHU
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicCmeUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OellCTN8UAMU.

1)  Vuusepcanvonvie  nozmasamenvhvle — Oelicmeus, — 0becneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yuarouwuxcs (oceoeHue
Memo008  NO3HAHUA — OKPYHCAOUie20  Mupa;,  NpuMeHeHue  jJ10SUHEeCKUX,
Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble 1ornueckue aAeicTBu:

e BBIABIISTh U XapaKTEPU30BaATh CYIIECCTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHONICHUN MEXAY MOHATUAMH, (HOPMYIUPOBATH
OTpENCIICHUS  TOHATUH; YCTAHABIIMBAaTh CYIICCTBCHHBIA  TpPH3HAK
KJaccu(ukanuy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYJIUPOBaTh M  TPEOOPA3OBBIBATH  CYXKIICHUS:
YTBEPAUTEIbHBIE W OTpPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIHE,;
YCIIOBHBIE;

BBISIBJIATH ~ MAaTEMAaTHMYE€CKHUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (akTax, AaHHBIX, HAONIOJCHUSIX U YTBEPKICHUSIX;
npemiaraTh  KPUTEPUH IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNI;

JienaTh BBIBOJABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3AKJIIOUEHHUH, YMO3aKIIIOUEHHH 110 aHATIOTHH;
IPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEP)KICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyYMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KJICHUS U BBIBOJIbBL;

BBIOMpATh CIOCO0 perieHus: ydyeOHOM 3ajaun (CpaBHHUBATh HECKOJIBKO
BapUAHTOB peIICHUSA, BBHIOMpATh HamboJee MOAXOAANIMK ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

ba3oBble ucciieoBare/ibCKye JAeiiCTBUSA:

UCITIOJIb30BaTh BOMPOCKHI KaK MCCIIEOBATEIbCKUM WHCTPYMEHT IMO3HAHUS,
dbopMyIupoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, Mpodiemy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHOe, (OpMUPOBATh  THUIIOTE3Y,
apryMEHTUPOBATH CBOO TIO3UITNIO, MHCHHUE;

IPOBOIUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
o0BbeKTa, SBJICHHS, TMPOIECCa, BBIIBICHUIO 3aBUCUMOCTEH MEXITY
00BEKTaMH, SIBICHUSIMH, ITPOIIECCaMU;

CaMOCTOSITeNIbHO (OPMYJIUPOBATH 0OOOIIEHHS U BBIBOJIBI IO pE3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 000OIICHHIA;

MPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKKe BBIABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

BBISIBIIATH JIePUIMTHI UHPOpPMAIIUU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOMNIPOC U JJI PEIICHUS 3a]1a4H;

BBIOMpATh  WHGOPMAIMI0 W3  HWCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB B (POPM MIPEICTABIICHNUS,

CTPYKTYpHpPOBaTh UH(POPMAIIHIO, IPEACTABISTH €€ B pa3IMUHbIX (popmax,
WJUTIOCTPUPOBATH TpadUUuecKH;



2)

OLICHUBATH HaJEXKHOCTD uH(popMauu 1o CaMOCTOSITEIILHO
c(OpMyIIMPOBAHHBIM KPUTEPHUSIM.
Vuusepcanvuvie ~ KOMMYHUKamugHvle  Oelicmeus,  0Oecneuusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYUATOUWUXCSL.
OO01menue:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMA OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOUKY 3pEHMsI B YCTHBIX U NHUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS IO
XOJy pelleHus 3a7aui, KOMMEHTHPOBATh ITOJyYEHHbIN pe3ybTar;

B X0JI€ 00CYKIEHUs 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1a4uu, BbICKa3bIBaTh UJI€U, HAIICJICHHbBIC Ha TIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB AHaiiora, oOHapyXUBaTh pa3iM4yMe€ U CXOJCTBO IMO3ULUH; B
KOPPEKTHOM popme popMyIUpOBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
NPEACTABIATh  pE3yJIbTaTbl  pElIeHHs  3aJayd,  JIKCIIEPUMEHTA,
UCCJENOBAHMS,  NPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUA C YYETOM 3aJ1a4 IPE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMAaTh W HUCIHOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTYyJIbHON pabOThI MPY PENICHUH YICOHBIX 3a7a4; TPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacnpeaensTh BUABI padboT, JOTOBAPUBATHCA, 00CYXKIATh MPOIECC
U pe3yabTaT paboThl; 000011aTh MHEHUS HECKOIBKHUX JIFOJICH;
y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CYXIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJIHATH CBOIO 4YacTh pPAOOTBI U
KOOPJIIMHUPOBATh CBOW JICUCTBHSI C JPYTUMH dI€HAMHW KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYTUPOBAHHBIM YYACTHUKAMHU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pecynamuenvie  Oeticmeus, obecneyusarom

G opmuposanue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTABJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a49¥, BEIOUPATh CIIOCO0 pereHUs
C Y4€TOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHHUHN C YIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcud Kak OCO3HAHMS
COBEPLIAEMBIX IEUCTBUM U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;



BJIQJETh CHOCOOAMM  CaMOMPOBEPKH, CAMOKOHTPOJIA TMpolecca u
pe3yibTaTa pelieHUs MaTEMaTUYECKOH 3a/1a4u;

e TMpPEABUAECTh TPYIHOCTH, KOTOpPBIE MOIYT BO3HUKHYTh IIpU pELICHUU
3a7laul, BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIBCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEIW U YCIOBUAM, OOBICHATH
IPUYMHBI JTOCTHKEHUS WIM HEIOCTHXKEHHSI PE3yJIbTaTOB JEATEIbHOCTH,
HAXOJIUTh OIMUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI
10 KITACC

OnepupoBaTh NOHATUSIMU: TOUKA, IIPsMasi, IJIOCKOCTb.

[IpUMEHSITh aKCHOMBI CTEPEOMETPUU M CIIECACTBUS W3 HUX IPU PEUICHUH
reOMETPUUECKHX 3a]1ad.

OnepupoBaTh NOHATUSAMHU: MAPATIICTBHOCTh U NEPIEHAUKYIISIPHOCTD MPSIMBIX
U TIJIOCKOCTEH.

KnaccupunmpoBath B3aMMHOE PACHOJIOKEHHUE TPSMBIX M IJIOCKOCTEH B
MIPOCTPAHCTRE.

OnepupoBaTh MOHSATUSIMU: JABYTPAHHBIA YIroJl, TpaHU JBYIPAHHOTO YIJIa,
pebpo IBYTpaHHOIO Yrja; JUHEWHBIM YroJl IBYTPAHHOIO Yrja; rpajaycHas Mepa
JBYTPaHHOTO yTJIa.

OnepupoBaTh MOHSATUSIMUA: MHOTOTPAHHUK, BBINYKJIBIM W HEBBIMYKJIbIN
MHOTOTPaHHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, TPABUILHBI MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHBIE BHJbI MHOTOIPAHHUKOB (MHpaMujaa; MpU3Ma,
PSIMOYTOJIBHBIN Napaljiesienune, Kyo).

Knaccugumuposathb MHOTOI'PaHHUKH, BBIOWpast OCHOBaHUS TS
KJaccupuKanu (BBIMYKIbIE W HEBBINYKJIbIE MHOTOTPAHHHKH, IPaBUJIbHBIC
MHOTOIPaHHUKHU; IPSMbI€ U HAKJIIOHHBIE PU3MBI, HapajlIeICTUIICbl).

OnepupoBaTh MOHIATUSMU: CEKYIIasi TJIOCKOCTh, CECUCHHE MHOTOIPaHHUKOB.

OOBSACHSITH TPUHIUIIBI TOCTPOCHUS CEYEHUM, UCTIOIB3YSI METOJT CIIEIOB.

CTtpouTh CE€UEHHSI MHOTOTPAHHUKOB METOJIOM  CJIEAOB, BBIMOJHSATH
(BBIHOCHBIE) TUIOCKHE YEPTE)KH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXY, COOKY, CHU3Y.

Pemiath 3a1aun Ha HaXOXKJACHUE T€OMETPUUYECKUX BEJIMUMH MO oOpasiiaM Win
aIrOpuTMaM, NPUMEHSS] W3BECTHHIC AHAIMUTHUYECKUE METOABbl MPHU PEIICHUU
CTAHJAPTHBIX MAaTEMAaTUYECKUX 3a/1a4 HA BBIYMCICHUE PACCTOSHUNA MEXAY JIBYMs
TOYKaMH, OT TOYKHM JO TMPsAMOWA, OT TOYKH [0 IUIOCKOCTH, MEXIY
CKPEIIHUBAIOIIUMHUCS TIPSIMBIMH.



Pemars 3aaun Ha HaxXOXKJICHHE TEOMETPUUECKUX BEIUYUH MO 00pas3iaM Win
aITOpUTMaM, TPUMEHSS M3BECTHBIE aHAJIUTHUYECKHE METOJbl TPHU PELICHUH
CTAaHJIAPTHBIX MAaTEMaTHYECKHX 3aJad Ha BBIYHCICHHUE YIJIOB  MEXIy
CKPEHIMBAIOIIMMUCS ~MPAMBIMH, MEXKIYy TNPSIMOM M  IUIOCKOCTBIO, MEXKIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Boerancnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3Ma,
nupaMuja) ¢ TMpUMEHEHHEeM (QOpMyJ; BBIYUCIATH COOTHOILICHHUS MEXKIY
IUIOIIAASIMU TTOBEPXHOCTEHN, 00BbEMaMU NOJIOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUSIMH: CHUMMETpPUST B MPOCTPAHCTBE;, IEHTP, OCb H
MJI0CKOCTh CUMMETPHUU; LIEHTP, OCh U TIIOCKOCTh CUMMETPUU (DUTYPHI.

W3Bnekatb, mnpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax U
pHUCYHKaX.

[TpumensaTy reomerpuueckue (HaKTbl Ui PELICHUS CTEPEOMETPUUYECKUX
3aJa4, MPEANOIaralonuX HECKOJIBKO IIAaroB PEIICHHs], €CIIM YCIOBUS MPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpPOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKHX 3aJ1au.

[TpuBoauTH MpUMEpPbl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B NpPUPOJE HU
KU3HU, paclio3HABATh MPOSIBICHUE 3aKOHOB TEOMETPHUHU B HCKYCCTBE.

[IpuMeHATh TONyYEeHHbIE 3HAHHWS Ha MPaKTUKE: aHAIM3HPOBATh peajbHbIC
CUTyalldd W TNPUMEHATh M3y4YEHHbIC TOHATUS B IPOLIECCE IOMCKA PELICHUS
MaTeMaTHYecKd C(HOPMYIHPOBAHHONW MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyalldd Ha S3bIKE TEOMETPHM, MCCIEA0BAaTh IOCTPOCHHBIE MOJEIH C
UCTIOJIb30BAaHUEM T€OMETPUUIECKUX MTOHATHI U TEOpEM, armapaTa anreOpsl; pemaTh
MPAKTHUECKHUE 33]]a4H, CBA3aHHBIC C HAXOXKICHHEM F€OMETPHUUECKUX BEITHUNH.

11 KJIACC

OmnepupoBaTh MOHATUSMHU: LWIMHIpPUYECKas IOBEPXHOCTb, OOpasyrolue
WIMHIPUYECKON  TMOBEPXHOCTH;  IIWIMHADP;  KOHHYECKas  MOBEPXHOCTH,
o0Opa3yrolue KOHHYECKOH OBEPXHOCTH, KOHYC; c(pepruyeckas moBEpXHOCTb.

Pacnio3naBath Tena BpanieHus (HUIMHIP, KOHYC, chepa U map).

OOBIICHATH CIIOCOOBI MOTYUYEHUS TEJT BPAIECHUS.

KnaccuduimpoBats B3auMHOE pacrojiokeHrue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATHIMHU: IIAPOBON CETMEHT, OCHOBAaHHE CETMEHTA, BBICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
IaPOBOU CEKTOP.

Berauciste  00BEMBI M TIJIOMIQTM  TIOBEPXHOCTEM  TeN  BpalleHWUS,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (PopMyI.



OnepupoBaTh TMOHSATHUSMH: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy #
OMMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAaHHAS B MHOTOTPAHHUK WU TEJO
BpAILICHUA.

BBIYUCHIATE COOTHOIICHHS] MEXAY IUIOMIAAsIMU MMOBEPXHOCTEH U 00bEMaMU
MOJIOOHBIX TEJI.

N300pakath um3ydaemple (UTYpHl OT PYKH M C TPUMEHEHUEM IPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BbINONHATH (BBIHOCHBIE) IJIOCKUE YEPTEKHU U3 PUCYHKOB IMPOCTHIX 00bEMHBIX
buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BpalllCHHUS.

W3BnekaTh, HHTEPHIPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMALMIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTYypax, MpeJACTaBICHHYIO Ha YepTexax U
pUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINMONHATL JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOEHHUSI BEKTOpaA Ha YUCJI0, OOBSICHSITh, KAKHMU CBOMCTBaMH OHM 00J1a/1al0T.

[IpuMeHSTh MpaBUiIO Napasuieenueaa.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPAa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXIY
BEKTOpaMU, CKaJIsIPHOE MIPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMILIAHAPHBIE
BEKTOPHI.

Haxoauts cymMmmy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YUCIIO, YTOJI MEXIY
BEKTOpaMH, CKaJspHOE TMPOU3BEAECHUE, PpACKIAAbIBATh BEKTOp 1O JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensaTy TeoMeTpuueckue ¢akThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANnoJIararoluX HECKOIbKO IIArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B IBHOH (hopme.

Pemate mpocreiilliie reoMeTpUuYecKUe 3a/laud Ha NMPUMEHEHUE BEKTOPHO-
KOOPJUHATHOT'O METOJA.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOLICHUW U
HaXO0XXJICHUE TeOMETPUYECKUX BEJIUYHUH M0 00pa3liaM WJIu allfOpUTMaM, MpUMEHSIs
M3BECTHBIE METO/IbI IPH PEILICHUH CTAaHAAPTHBIX MaTEMaTUYECKHUX 3a]ay.

[IpumeHaTs nOpocTedIInEe IPOTPAMMHBIE  CPEACTBA U BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOIUTH MpPUMEpPHl MATEMAaTHUYECKHUX 3aKOHOMEPHOCTEM B MpUPOAEC H
YKW3HU, PACIIO3HABATh MPOSIBIICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpuMeHATh MOJTYyYECHHBbIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATH pPEabHBIC
CUTyalldd W TPUMEHSATh HU3YYEHHBIE TOHSATHUA B IMPOLECCE IOMCKA PEIICHUS
MaTeMaTU4ecku CcHOpPMYyIUPOBAaHHON TMPOOJIeMBbl, MOJEIUPOBATh PpEAJIbHbBIC



CUTyallMH Ha S3bIKE TE€OMETPUM, MWCCIENOBATh IIOCTPOEHHBIE MOJEIN C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX MTOHITHI U TEOpEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 334U, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

KoanuecTBo 4acoB

Bcero
padoThI

KoHTpoJibHbIE

IIpakTH4eckue
padoThI

DJIeKTPOHHBbIE
(undposbie)
oOpa3oBaTejibHbIE

pecypchbl

BBenenue B crepeoMeTpuro

10

https://ege.sdamgia.ru/,
https://resh.edu.ru/,
https://foxford.ru/,
https://www.yaklass.ru

HpHMHe H IINIOCKOCTH B ITPOCTPAHCTBC.
HapaJ'IJ'IeJ'ILHOCTB MMPAMBIX U IIOCKOCTEM

[lepneHquKyIpHOCTD NPSAMBIX U
IJIOCKOCTEN

12 1

12

https://ege.sdamgia.ru/,
https://resh.edu.ru/,
https://foxford.ru/,
https://www.yaklass.ru

https://ege.sdamgia.ru/,
https://resh.edu.ru/,
https://foxford.ru/,
https://www.yaklass.ru

Vbl MCKAY NPAMBIMHA U IIJIOCKOCTIAMU

MHororpanHuku

10 1

11 1

https://ege.sdamgia.ru/,
https://resh.edu.ru/,
https://foxford.ru/,
https://www.yaklass.ru

https://ege.sdamgia.ru/,
https://resh.edu.ru/,
https://foxford.ru/,
https://www.yaklass.ru

OOBEMBI MHOTOTPAaHHUKOB

https://eqge.sdamgia.ru/,
https://resh.edu.ru/,



https://ege.sdamgia.ru/
https://resh.edu.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/

HOBTOpCHI/ICZ CCUYCHUA, paCCTOSAHUA U YIJIbI

https://foxford.ru/,

https://www.yaklass.ru

https://ege.sdamgia.ru/,

https://resh.edu.ru/,

https://foxford.ru/,

https://www.yaklass.ru

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



https://foxford.ru/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://foxford.ru/
https://www.yaklass.ru/

11 KJIACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

Tena BpameHus

KoanuecTBo 4acoB

Bcero

12

KonTpoJbHbIe
padoThI

IpakTuyeckue
padoThI

JJIeKTPOHHBbIE
(ungposbie)
o0pa3oBaTe/ibHbIE

pecypchl

https://ege.sdamgia.ru/,
https://resh.edu.ru/,
https://foxford.ru/,
https://www.yaklass.ru

O0BEMEBI TENT

BCKTOPH U KOOPAWHATHI B TIPOCTPAHCTBC

10

https://ege.sdamgia.ru/,
https://resh.edu.ru/,
https://foxford.ru/,
https://www.yaklass.ru

https://ege.sdamgia.ru/,

https://resh.edu.ru/,

https://foxford.ru/,

https://www.yaklass.ru

[ToBTOpenue, o6o0IIEHNE,
cUcTeMaTH3aIns 3HaHWH

https://ege.sdamgia.ru/,

https://resh.edu.ru/,

https://foxford.ru/,

https://www.yaklass.ru

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

34



https://ege.sdamgia.ru/
https://resh.edu.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://foxford.ru/
https://www.yaklass.ru/

IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

n/n

Tema ypoka

OCHOBHBIE IOHATHS
CTEpEOMETpPHUH: TOUKa, IIpsiMas,
IUIOCKOCTh, POCTPAHCTBO.
[IpaBuna nzobpaxeHus Ha
PHUCYHKaX: U300paxeHUS
IIJIOCKOCTEM, IMapajuIeIbHbIX
HPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

KoanuecTBo 4acoB

Bcero

Kontpoabubie IIpakTnuyeckue

JJIeKTPOHHBbIE HU(POBHIE 00pa3oBaTeIbHbIE
pecypcsbl

https://resh.edu.ru/subject/lesson/4756/

[TonsTud: nepecekaromumecs
IIJIOCKOCTH, IEPECEKArIIUECS
npsiMasi ¥ IIOCKOCTh

Ilonsatus: MEpCCCKaArOIUeCAa
IJIOCKOCTH, IICPECCKAOIMUCCA
npsmMas U MmiI0CKOCTb

3HAKOMCTBO C
MHOTOTpaHHHKaMH,
u300pakeHune
MHOTOTPaHHUKOB Ha
pHCYHKaX, Ha IPOCKIIMOHHBIX
yepTekax

https://resh.edu.ru/subject/lesson/4756/

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

https://resh.edu.ru/subject/lesson/6018/start/221550/
http://geometry2006.narod.ru/Lessons/10-11/3a.pptx
http://geometry2006.narod.ru/Lessons/10-11/14d.pptx



https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/4756/
http://geometry2006.narod.ru/Lessons/10-11/3b.pptx
https://resh.edu.ru/subject/lesson/6018/start/221550/
http://geometry2006.narod.ru/Lessons/10-11/3a.pptx
http://geometry2006.narod.ru/Lessons/10-11/14d.pptx

HavanbsHbie cBenieHust 0 KyOe u
nUpaMuzie, UxX pa3BEPTKH U

https://resh.edu.ru/subject/lesson/6018/start/221550/

> mozenu. Ceuenus http://geometry2006.narod.ru/Lessons/10-11/3c.pptx
MHOTI'OI'PaHHHUKOB
HavanbsHbie cBenieHust 0 KyOe u

6 MAPaMUIE, UX Pa3BEPTKU U https://resh.edu.ru/subject/lesson/6018/start/221550/
mozenu. Ceuenus http://geometry2006.narod.ru/Lessons/10-11/3c.pptx
MHOTI'OI'PaHHHUKOB
[onsarue 06 https://www.yaklass.ru/p/geometria/10-klass/osnovnye-
AKCHOMAaTHIECKOM poniatiia-stereometrii-10438/aksiomy-stereometrii-i-

7 MMOCTPOEHUH CTEPEOMETPHHU: ikh-prosteishie-sledstviia-9252/re-71fbb381-8eed-4ca5-
AKCHOMBI CTEPEOMETPUU U b9b7-264d9d3eel20
CIIEICTBHS U3 HUX http://geometry2006.narod.ru/Lessons/10-11/1.pptx
[TonsiTre 06 https://www.yaklass.ru/p/geometria/10-klass/osnovnye-
AKCHOMAaTHYECKOM poniatiia-stereometrii-10438/aksiomy-stereometrii-i-

8 MOCTPOEHUH CTEPEOMETPHHU: ikh-prosteishie-sledstviia-9252/re-801b3378-2801-4e17-
AKCHOMBI CTEPEOMETPHUU U 8882-170e0882967¢e
CIIEICTBHS U3 HUX http://geometry2006.narod.ru/Lessons/10-11/2.pptx
[Tonstue 06
AKCUOMAaTU4YCCKOM

9 MOCTPOCHHUH CTEPEOMETPHH:
AKCUOMBI CTCPCOMCTPUN U
CJIICACTBHUA U3 HUX
[Tonsitue 06
AKCUOMAaTUYCCKOM

10 MOCTPOECHUHU CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPUHU U
CJIICACTBHUA U3 HUX

11 B3anMHoe pacnonoxxenue https://resh.edu.ru/subject/lesson/6133/start/272668/



https://resh.edu.ru/subject/lesson/6018/start/221550/
http://geometry2006.narod.ru/Lessons/10-11/3c.pptx
https://resh.edu.ru/subject/lesson/6018/start/221550/
http://geometry2006.narod.ru/Lessons/10-11/3c.pptx
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-71fbb381-8eed-4ca5-b9b7-264d9d3ee120
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-71fbb381-8eed-4ca5-b9b7-264d9d3ee120
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-71fbb381-8eed-4ca5-b9b7-264d9d3ee120
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-71fbb381-8eed-4ca5-b9b7-264d9d3ee120
http://geometry2006.narod.ru/Lessons/10-11/1.pptx
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-801b3378-2801-4e17-8882-f70e0882967e
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-801b3378-2801-4e17-8882-f70e0882967e
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-801b3378-2801-4e17-8882-f70e0882967e
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-801b3378-2801-4e17-8882-f70e0882967e
http://geometry2006.narod.ru/Lessons/10-11/2.pptx
https://resh.edu.ru/subject/lesson/6133/start/272668/

IPSIMBIX B IPOCTPAHCTBE:
nepeceKaroiuecs,
napajJiesibHble U
CKpPELMBAIOIINECS NPsIMble

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

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

12

[TapamienbHOCTD NPSAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:
napasjeibHble IpsMbIe B
HPOCTPAHCTBE;
HapajIeIbHOCTh TPEX NPSMBIX

https://resh.edu.ru/subject/lesson/6133/start/272668/

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

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

13

[TapamiensHOCTE NPAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:
[TapannensHOCTh NPSAMON U
IUIOCKOCTH

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

14

15

16

VYTl ¢ COHANPAaBICHHBIMU
CTOPOHAMHU

Yroa Mexay npsMbIMU B
IIPOCTPAHCTBE

Yroa Mexay npsMbIMU B
IIPOCTPAHCTBE

17

18

[TapannenbHOCTb MIIOCKOCTEN:
napaelbHble IIOCKOCTH

CaolicTBa napamieabHbIX
IIJIOCKOCTEMN

https://foxford.ru/wiki/matematika/vzaimnoe-

raspolozhenie-dvuh-ploskostey

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

https://resh.edu.ru/subject/lesson/6129/conspect/131671/

19

IIpocreiimne
MPOCTPAHCTBEHHBIE (PUTYPHI
Ha TJIOCKOCTH: TeTpasap, KyoO,
napaenenunes

20

IToctpoenue ceuenuit



http://geometry2006.narod.ru/Lessons/10-11/5a.pptx
http://geometry2006.narod.ru/Lessons/10-11/5b.pptx
https://resh.edu.ru/subject/lesson/6133/start/272668/
http://geometry2006.narod.ru/Lessons/10-11/5a.pptx
http://geometry2006.narod.ru/Lessons/10-11/5b.pptx
http://geometry2006.narod.ru/Lessons/10-11/7a.pptx
https://foxford.ru/wiki/matematika/vzaimnoe-raspolozhenie-dvuh-ploskostey
https://foxford.ru/wiki/matematika/vzaimnoe-raspolozhenie-dvuh-ploskostey
http://geometry2006.narod.ru/Lessons/10-11/8a.pptx
https://resh.edu.ru/subject/lesson/6129/conspect/131671/

21

IToctpoenue ceuenuit

22

KonrtponbHas padora no reme
"IIpsimble U TIOCKOCTH B
IIPOCTPAHCTBE.
[TapamienbHOCTD NPSAMBIX U
miockocTei"

23

24

25

[lepneHauKyISIPHOCTD NMPSAMOMN
U TUIOCKOCTH:
NEPIEHIUKYIISIPHBIE MIPSIMbIE B
IIPOCTPAHCTBE

HpHMLIC ImapayiCcJIbHbIC 1
MNEPNCHAUKYIISIPHBIC K
IIJIOCKOCTH

[TpsMble napanenbHble U
HepHeHINKYISIpHBIE K
IJIOCKOCTH

https://resh.edu.ru/subject/lesson/4757/start/20566/

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

26

[Ipn3nak
NEPIEHANKYISAPHOCTH IIPIMOU
U IJIOCKOCTH

https://resh.edu.ru/subject/lesson/4757/start/20566/

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

27

[Tpuznax
NEePHEHANKYISIPHOCTH TPSMO
Y IUIOCKOCTH

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

28

29

TeopeMa o npssmoit
NEePHEHANKYISIPHON
IUIOCKOCTH
TeopeMa o npssmoit
NEPIEHANKYIISIPHON
IIJIOCKOCTH

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

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



https://resh.edu.ru/subject/lesson/4757/start/20566/
http://metodisty.ru/m/files/view/geom_10
https://resh.edu.ru/subject/lesson/4757/start/20566/
http://metodisty.ru/m/files/view/geom_10
http://geometry2006.narod.ru/Lessons/10-11/17a.pptx
http://geometry2006.narod.ru/Lessons/10-11/17b.pptx
http://geometry2006.narod.ru/Lessons/10-11/18.pptx

30

Teopema o npsimoit
HEepHEeHNKYJIIPHON
IUIOCKOCTH

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

31

[Iepnenpukymnsp u
HAKJIOHHBIC: PACCTOSHUE OT
TOYKH 0 IIJIOCKOCTH,
paccTosiHue OT IPSAMOH 10
IUIOCKOCTH

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

32

[Iepnennukymnsp u
HAKJIOHHBIC: PACCTOSHUE OT
TOYKH J0 IJIOCKOCTH,
paccTosiHue OT IPSAMOH 10
IUIOCKOCTH

33

[Iepnennukynsp u
HAKJIOHHBIC: PACCTOSHUE OT
TOYKH JI0 IIJIOCKOCTH,
paccTostHUE OT MPSAMOH 10
IIJIOCKOCTH

34

[Tepnenpukynsp u
HAKJIOHHBIC: PACCTOSHUE OT
TOYKH J0 MJIOCKOCTH,
paccTostHUE OT MPSIMOH 10
IIJIOCKOCTH

35

36

VYTrsl B IPOCTPAHCTBE: Yol
MEXAY MPSIMOM U TUIOCKOCTBIO
JIByrpaHHBIN yroJl, TUHEHHBII
yTOJI IBYTPaHHOTO yTia

37

JIByrpaHHBIN yroJi, TUHEHHBII
yroJjl ABYTPaHHOTO yria



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

38

[IepnieHAUKyYIAPHOCTD
IUIOCKOCTEM: MPU3HAK
NEPIEHIUKYJIAPHOCTH ABYX
IIJIOCKOCTEMN

39

[IepnieHAUKyYIAPHOCTD
IJIOCKOCTEW: MPU3HAK
NEPIEHIUKYIJIPHOCTH ABYX
IJIOCKOCTEMN

40

[IepnieHAUKYIAPHOCTH
IJIOCKOCTEW: MPU3HAK
NEPIEHIUKYJISPHOCTU ABYX
IJIOCKOCTEMN

41

42

Teopema o Tpéx
HNEPIEHINKYIIAPaX
Teopema o Tpéx
NEPIIEHIUKYIIApax

https://resh.edu.ru/subject/lesson/6127/conspect/221518/

https://resh.edu.ru/subject/lesson/6127/conspect/221518/

43

Teopema o Tpéx
NepHeHANKYISIpax

https://resh.edu.ru/subject/lesson/6127/conspect/221518/

44

KonTponbnas pabora no
teMaM "[lepneHauKyIsIpHOCTD
MPSMBIX U MJIOCKOCTEN" 1
"Yrisl MeXAy NPSMBIMU U
II0CKOCTAMU"

45

[ToHsiTHE MHOTOTpaHHUKA,
OCHOBHBIE AJIEMEHTBI
MHOTOTPaHHUKA, BBIMYKJIbIE 1
HEBBIITYKJIbIE MHOTOTPAHHUKH;
pa3BEpTKa MHOTOTPaHHUKA



https://resh.edu.ru/subject/lesson/6127/conspect/221518/
https://resh.edu.ru/subject/lesson/6127/conspect/221518/
https://resh.edu.ru/subject/lesson/6127/conspect/221518/

46

47

[Ipu3ma: n-yroapHas npusma;
T'PaHU U OCHOBAHUS NPU3MBI;
IpsiMasi U HaKJIOHHAsI IPU3MBI;
O0KOBast U NOJHAS
IIOBEPXHOCTb IIPU3MBI

[Tapamienenunen,
IPSIMOYTOJIbHBIN
napajuieJenumne;] ¥ ero
CBOMCTBaA

48

49

50

o1

[Inpamuia: N-yroypHast
nMpamMua, rpaHud U1 OCHOBAHUE
MpaMuIbl; 00KOBAs U MTOJIHAS
MMOBEPXHOCTb MUPAMUJIBI;
NpaBUJIbHAS U yCEUEHHAS
nvpamua

[IpaBuUsIbHBIE MHOTOTPAHHUKHU:
MOHSTUE TPaBUIBHOTO
MHOT'OIPAaHHUKA; MPAaBUIIbHAS
MpU3Ma U NpaBUIIbHAS
nMpamMua; npaBuibHas
TpEyroJibHas TupamMuia u
MpaBUJIBHBIN TeTpadaAp; KyO
[IpencraBienue o npaBUIbHBIX
MHOTOTPaHHUKAX: OKTa’3p,
JOAEKAIP U UKOCAMP.
CummeTpus B IPOCTPAHCTBE:
CUMMETpPHSI OTHOCUTEIILHO
TOYKH, IPSIMOH, TIJIOCKOCTH.
DJIEMEHTBI CUMMETPHUH B

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



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

nupamujax,
napajuienenuneaax,
IIPaBUJIBHBIX MHOIOTPaHHUKAX

Brluncienue 21eMeHTOB

52 MHOTOT'PaHHHUKOB: pEOpa,
AuaroHaliv, yrijbl
[Tnomans 6OKOBOM
MMOBEPXHOCTH U MOJHOU
53 HTOBEPXHOCTH HpﬂM(iH TPH3MBL, http://geometry2006.narod.ru/Lessons/10-11/24.pptx
TJI0IIa]Ib OCHOBaHUH, TEOpeMa
0 OOKOBOI MTOBEPXHOCTH
MPSMOM MPU3MBI
ITinomaas 60KOBOM
IMOBEPXHOCTHU U MMOBEPXHOCTHU
54 IIPaBUJIbHOM MUPAMHUIBI,
Teopema O TUIoaau OOKOBOM
MIOBEPXHOCTU YCEUEHHOU
MTUPAMU/IBI
55 KontponbHas padoTa o Teme
"MHororpasHuKQ"
56 ITousitue 06 00BEME
https://resh.edu.ru/subject/lesson/5629/start/23082/
S7 O06bEM upamMu/Ibl http://geometry2006.narod.ru/Lessons/10-
11/11/14b.pptx
https://resh.edu.ru/subject/lesson/5629/start/23082/
58 O0BEM TUpaMHUTBI http://geometry2006.narod.ru/Lessons/10-
11/11/14b.pptx
. https://resh.edu.ru/subject/lesson/5629/start/23082/
59 O0BEM TUpamMuabI

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



http://geometry2006.narod.ru/Lessons/10-11/24.pptx
https://resh.edu.ru/subject/lesson/5629/start/23082/
http://geometry2006.narod.ru/Lessons/10-11/11/14b.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/14b.pptx
https://resh.edu.ru/subject/lesson/5629/start/23082/
http://geometry2006.narod.ru/Lessons/10-11/11/14b.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/14b.pptx
https://resh.edu.ru/subject/lesson/5629/start/23082/
http://geometry2006.narod.ru/Lessons/10-11/11/14b.pptx

60

O06BEM nupamMuIb1

11/11/14b.pptx
https://ege.sdamgia.ru/test?theme=177

61

62

O0BEM IPU3MBI

O06BEM pu3MBbI

https://resh.edu.ru/subject/lesson/4046/start/23207/
https://resh.edu.ru/subject/lesson/4046/
https://resh.edu.ru/subject/lesson/4046/start/23207/
https://resh.edu.ru/subject/lesson/4046/

63

64

65

O0BbEM IpU3MBI

KonTponbhas pabota no Teme
"O06bEMBI MHOTOTPAHHUKOB"

[ToBTopenue, 0600IEHNE
CHCTEeMaTHU3allus 3HAHUH.
[TocTpoeHue ceyeHuii B
MHOTOTPaHHHKE

66

67

[ToBTOpEeHnue, 06001mEeHNE
CUCTEeMAaTH3aIs 3HAHWM.
Brruncnenue paccTosHuiA:
MEXIY JIBYMS TOUKaMHU, OT
TOYKH JI0 NIPSMOM, OT TOUKHU 10
IJIOCKOCTH, MEXKTY
CKPEIIMBAOIIUMUCS TPAMBIMHU

HToroBast KOHTpOJIbHAS
pabora

68

[ToBTOpenue, 0600IIEHNE
CHCTEeMAaTH3aIus 3HAHUH.
Brraucnenue yrios: Mexay
CKpELIMBAIOIINMUCS
MPSIMBIMU, MEXTY TIPSIMOM 1
MJIOCKOCTBIO, ABYTPAHHBIX
YIJIOB, YTJIOB MEXY



http://geometry2006.narod.ru/Lessons/10-11/11/14b.pptx
https://ege.sdamgia.ru/test?theme=177
https://resh.edu.ru/subject/lesson/4046/start/23207/
https://resh.edu.ru/subject/lesson/4046/
https://resh.edu.ru/subject/lesson/4046/start/23207/
https://resh.edu.ru/subject/lesson/4046/

IIJIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

68




11 KJIACC

KoaunuyecTBO 4acoB

Ne Kontpoanr  Ilpaktuuyec = IJIEKTPOHHBIE HH(POBBIE
Tema ypoka
n/n Bcero HbIE KHe o0pa3oBaTe/IbHbIE PeCypChl
padoThI padoThI

1 Cdepa u map: HeHTp, paanyc, TMaMeTp; 1 https://resh.edu.ru/subject/lesson/4034/start/227
TUTOIIAb TOBEPXHOCTH CephI 91/ https://resh.edu.ru/subject/lesson/4034/
B3aumnoe pacnonoxenue chepsl 1 )

5 1OCKOCTH: KACATENEHAS IIOCKOCTL K 1 https://resh.edu.ru/subject/lesson/4034/start/227

’ 91/ https://resh.edu.ru/subject/lesson/4034/

cdepe; miomaab cheps

3 N3o0paxkenue cdepsl, mapa Ha 1 https://resh.edu.ru/subject/lesson/4034/conspect
mockocTy. CeyeHus mapa 122790/
HI/IJ’II/IH}IPI/I‘I@CK&S[ IMOBEPXHOCTD,

4 o0pa3yroue MUINHIPHIECKOM 1 http://geometry2006.narod.ru/L essons/10-
MOBEPXHOCTH, OCh LIMWJIMHAPUYECKON 11/11/2 4 a.pptx
MMOBEPXHOCTHU
Hununapap: ocHoBaHUS U OOKOBast

5 MMOBEPXHOCTh, 00pa3yrolias u oCh; 1 http://geometry2006.narod.ru/Lessons/10-
IUIoIIaas OOKOBOM M IIOJTHOM 11/11/2 4 a.pptx
MMOBEPXHOCTHU
N3o0paxenune muirHapa Ha TUIOCKOCTH.

6 Pazpéprka nmmnapa. Ceuenus 1 https://resh.edu.ru/subject/lesson/6300/start/224
IUIUHAPA (TTIOCKOCTHIO, TApATIIETHHOM 90/
WM NIEPIEHIUKYIISIPHON OCH IIMIIMHPA)
Konnueckas noBepXHOCTb, )

. https://resh.edu.ru/subject/lesson/4903/start/226
7 o0Opa3yroine KOHHIeCKOU 1

MOBEPXHOCTH, OCh U BEpIIUHA

46/



https://resh.edu.ru/subject/lesson/4034/start/22791/
https://resh.edu.ru/subject/lesson/4034/start/22791/
https://resh.edu.ru/subject/lesson/4034/
https://resh.edu.ru/subject/lesson/4034/start/22791/
https://resh.edu.ru/subject/lesson/4034/start/22791/
https://resh.edu.ru/subject/lesson/4034/
https://resh.edu.ru/subject/lesson/4034/conspect/22790/
https://resh.edu.ru/subject/lesson/4034/conspect/22790/
http://geometry2006.narod.ru/Lessons/10-11/11/2_4_a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/2_4_a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/2_4_a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/2_4_a.pptx
https://resh.edu.ru/subject/lesson/6300/start/22490/
https://resh.edu.ru/subject/lesson/6300/start/22490/
https://resh.edu.ru/subject/lesson/4903/start/22646/
https://resh.edu.ru/subject/lesson/4903/start/22646/

KOHUYECKOW MMOBEPXHOCTH

KOHYCZ OCHOBAaHHE U BEPIINHA,

https://resh.edu.ru/subject/lesson/4903/start/226

8 o0pa3yroias ¥ 0Ch; IIOMAAh OOKOBOMA 46/
Y MOJIHOM NTOBEPXHOCTHU T
VYceu€HHBIN KOHYC: 00pa3yroIme u
9 BBICOTA; OCHOBAaHMA B OOKOBas https://ege.sdamgia.ru/test?theme=144
MTOBEPXHOCTH
N3006paxeHne koHyca Ha MIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca
10 (TUTOCKOCTBIO, MapaJlICIbHON https://ege.sdamgia.ru/test?theme=144
OCHOBAHHIO, U INIOCKOCTBIO,
MIPOXOIAIICH Yepe3 BepIINHY)
11 KomOunanums Ten BpamieHus u
MHOTOTPaHHUKOB
MHoOrorpanHuK, OMCaHHBIA OKOJIO .
https://resh.edu.ru/subject/lesson/4906/start/840
12 cdepsr; cepa, BOUCaHHAs B g7/
MHOTOTPaHHHK WX B TEJIO BPAMICHUS T
13 [Tonsitue 06 00bEMe. OCHOBHBIE
CBOMCTBA 0OBEMOB TEI
https://resh.edu.ru/subject/lesson/5629/start/230
14 O06bEM IUIHHIpa, KOHYyCa 82/ http://geometry2006.narod.ru/Lessons/10-
11/11/14c.pptx
15 O06BEM mapa u rwiomaas cheps
[TonoOHbIE TEeNa B MPOCTPAHCTBE. .
COOTHOMIEHHS MEKITY TUTOMAAMH https://resh.edu.ru/subject/lesson/4046/start/232
16 - o6 "y 5 07/ http://geometry2006.narod.ru/Lessons/10-
MOBEPXHOCTEN, 00BEMaMH MOAOOHBIX 11/11/16a.pDtx
Tel
17 Kontponbnas padota mo temam "Tena



https://resh.edu.ru/subject/lesson/4903/start/22646/
https://resh.edu.ru/subject/lesson/4903/start/22646/
https://ege.sdamgia.ru/test?theme=144
https://ege.sdamgia.ru/test?theme=144
https://resh.edu.ru/subject/lesson/4906/start/84087/
https://resh.edu.ru/subject/lesson/4906/start/84087/
https://resh.edu.ru/subject/lesson/5629/start/23082/
https://resh.edu.ru/subject/lesson/5629/start/23082/
http://geometry2006.narod.ru/Lessons/10-11/11/14c.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/14c.pptx
https://resh.edu.ru/subject/lesson/4046/start/23207/
https://resh.edu.ru/subject/lesson/4046/start/23207/
http://geometry2006.narod.ru/Lessons/10-11/11/16a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/16a.pptx

BpameHus" u "O0beMbl Ten"

BGKTOp Ha IIJIOCKOCTHU U B

https://resh.edu.ru/subject/lesson/5724/start/218

18 92/ http://geometry2006.narod.ru/Lessons/10-
MIPOCTPAHCTBE 11/9a.pptx
http://geometry2006.narod.ru/Lessons/10-
19 Cno)keHue ¥ BRIYUTAHHUE BEKTOPOB
11/9b.pptx
https://foxford.ru/wiki/matematika/umn-vektor-
20 YMHOKEHHE BEKTOpa Ha YUCIIO i
na-ploskosti
https://www.yaklass.ru/p/geometria/11-
Paznoxxenue BekTopa 1o Tpém klass/vektory-v-prostranstve-deistviia-s-
21 HEKOMILJIaHApHBIM BekTopaM. [IpaBuiio vektorami-9248/razlozhenie-vektora-poniatie-
napajuiesenumneaa komplanarnosti-12039/re-486a5ch1-864d-
4086-abfe-feb2917f5641
Pemenue 3amay, CBSI3aHHBIX C
22 MIPUMEHEHUEM MTPaBWJI JEUCTBUM C
BEKTOpaMU
[IpsmoyronbHas cucTeMa KOOpAUHAT B
23 npoctpanctBe. KoopAanHATHI BEKTOpA.
[Ipocreiimme 3a1a4n B KOOpAXHATAX
24 VYron mexay Bektopamu. CKaasipHOE https://resh.edu.ru/subject/lesson/5723/start/149
MIPOU3BE/ICHNE BEKTOPOB 167/
o5 Brruucnenue yrios Mex1y NpsIMbIMH U
TJIOCKOCTSMU
26 KoopHHATHO-BEKTOPHBLH METOA Mpit https://ege.sdamgia.ru/test?theme=182
pEIIeHNY TEOMETPUUYECKUX 3a/1a4
KonTponbhas pabota no teme
27 "BexTophl 1 KOOpAUHATHI B
npocTpaHcTae”
28 [ToBTOpeHmEe, 0600IIEHNE U



https://resh.edu.ru/subject/lesson/5724/start/21892/
https://resh.edu.ru/subject/lesson/5724/start/21892/
http://geometry2006.narod.ru/Lessons/10-11/9a.pptx
http://geometry2006.narod.ru/Lessons/10-11/9a.pptx
http://geometry2006.narod.ru/Lessons/10-11/9b.pptx
http://geometry2006.narod.ru/Lessons/10-11/9b.pptx
https://foxford.ru/wiki/matematika/umn-vektor-na-ploskosti
https://foxford.ru/wiki/matematika/umn-vektor-na-ploskosti
https://www.yaklass.ru/p/geometria/11-klass/vektory-v-prostranstve-deistviia-s-vektorami-9248/razlozhenie-vektora-poniatie-komplanarnosti-12039/re-486a5cb1-864d-4086-abfe-feb2917f5641
https://www.yaklass.ru/p/geometria/11-klass/vektory-v-prostranstve-deistviia-s-vektorami-9248/razlozhenie-vektora-poniatie-komplanarnosti-12039/re-486a5cb1-864d-4086-abfe-feb2917f5641
https://www.yaklass.ru/p/geometria/11-klass/vektory-v-prostranstve-deistviia-s-vektorami-9248/razlozhenie-vektora-poniatie-komplanarnosti-12039/re-486a5cb1-864d-4086-abfe-feb2917f5641
https://www.yaklass.ru/p/geometria/11-klass/vektory-v-prostranstve-deistviia-s-vektorami-9248/razlozhenie-vektora-poniatie-komplanarnosti-12039/re-486a5cb1-864d-4086-abfe-feb2917f5641
https://www.yaklass.ru/p/geometria/11-klass/vektory-v-prostranstve-deistviia-s-vektorami-9248/razlozhenie-vektora-poniatie-komplanarnosti-12039/re-486a5cb1-864d-4086-abfe-feb2917f5641
https://resh.edu.ru/subject/lesson/5723/start/149167/
https://resh.edu.ru/subject/lesson/5723/start/149167/
https://ege.sdamgia.ru/test?theme=182

cucremarusanus 3HaHuii. OCHOBHBIE
¢burypsl, GpakThl, TEOPEMBI Kypca
TUTAHUMETPUHU

29

[ToBTOpeHue, 06001IIeHNE 1
cucremMaru3anus 3HaHuin. OCHOBHbBIE
¢burypsl, hakThl, TEOPEMBI Kypca
TUTAHUMETPUH

https://eqge.sdamgia.ru/

30

31

32

33

[ToBTOpeHME, 0600IICHNE 1
cUCTEMAaTH3aWs 3HAHUKA. 3a1aun
TUTAHUMETPUHU B METOJIBI HX PEIICHUS

[ToBTOpEeHME, 0000IIEHNE 1
cUcTeMAaTH3anus 3HAaHUH. 3a1auun
TUTAHUMETPUHU M METOJIBI HX PEIICHUS
[ToBTOpEeHue, 06001IeHNE 1
cucteMaTu3anus 3HaHui. OCHOBHEIC
¢burypsl, pakTel, TEOPEMBI Kypca
CTepEeOMETPUU

Hrorosas KOHTPOJIbHAA pa60Ta

https://ege.sdamgia.ru/

34

[ToBTOpenue, 0600IIEeHNE U
cUCTEeMaTH3aInsI 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34



https://ege.sdamgia.ru/
https://ege.sdamgia.ru/

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

[ T'eometpus. 10—11 kimaccel: yue0. miist 001meo0pa3oBat. yapexaeHUi:
6a30BsIil 1 mpodui. ypoau / JI. C. AtanacsH [u ap]. — M.: [IpocsemnieHue
METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

1 ¥O.A. I'mazkoB, .. FOnuna, B.®. byty3oB. Pabouas terpass 1o
reometpuu i 10 knacca. — M.: IIpocsemenue, 2020.

[1 B.®. byry30B, FO.A. I'na3kos, .. FOauna. Pabouas TeTpanp mno
reomerpuu 1 1 1kimacca. — M.: [Ipocsemenue, 2020.

[] Marematuka. TpeHUpOBOUYHBIE TEMATUYECKUE 3aJaHUS TTOBBIIICHHOMN
CJIO)KHOCTH C OTBE€TaMU JyIsi MOAroToBKH K EI'D u k npyrum popmam
BBIITYCKHOI'O ¥ BCTYIIUTEJIBHOTO 3K3aMeHO0B / cocT. I'. . KoBanesa u nip. —
Bousrorpan: Yuurens, 2020r.

[1 B.A. Aposenxko Iloypounbie pa3pabOTKu IO TEOMETPUHU.
HuddepenunpoBannsiii nmogaxon, 10 kinacc. Mocksa. «BAKO». 2021

] E.M. PabunoBuy MaTtemartuka. 3aa4uu Ha TOTOBBIX YepTexkax. ['eomeTpus.
10-11 xmaccer. MockBa. MJIEKCA. 2021

1 A.IT. EpmioBa, B.B. I'ono6oponbko. MaTtemartuka. Y cTHbIE TPOBEPOYHBIE U
3auéTHble paboThl. YcTHas reometpusi. 10-11 kmaccel. MockBa. MJIEKCA.
2020
U ®POBBIE OGPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETHU
NHTEPHET
[] UatepHeT-iopran Becepoccuickon 0aMMImabl IKOJIbHUKOB. -

http://www.rusolymp.ru



] BCCpOCCHﬁCKHC AUCTAaHOUOHHBIC O9BPUCTUYCCKHUEC OJIUMITINA/IbI 110
matematuke. —http://www.eidos.ru/olymp/mathem/index.htm

1 e opManinoHHO-TIONCKOBAs CUCTEMA «3aaqm»-
http://zadachi.mccme.ru/easy

[ 3amaun: nHPOPMAIIMOHHO-TIOUCKOBAs CHCTEMA 3a]1a4 [0 MaTeMaTHKE. —
http://zadachi.mccme.ru

ll KOHKprHI)Ie 3aJa494 110 MaTCMATHKC: CIIPaBOYHUK 1 MCTOAbI PCIICHUA. —
http://mschool.kubsu.ru/cdo/shabitur/kniga/tit.htm

1 Marepuanisl (IOJHbIE TEKCThI) CBOOOIHO PACTIPOCTPAHIEMBIX KHHUT 110
MatemaTuke. —http://www.mccme.ru/free-books

[1 MaTemaTHKa JijIs IIOCTYIAIOIINX B BY3bI. - http://www.matematika.agava.ru

l BBIHYCKHBIC N BCTYIIUTCIBbHBIC 3K3aMCHBI I10 MATCMATUKE. BAPHUAHTEI,
metoauka. —http://www.mathnet.spb.ru

[ OnuMnuaaHble 3a7a4u M0 MaTeMaTHke: 0a3a manHbIx. —http://zaba.ru

[1 MOCKOBCKHE MaTeMaTHYECKUE OJIMUMIINAABI. -
http://www.mccme.ru/olympiads/mmo

[} BupTyanbHasi IIKOJIa FOHOTO MAaTEMATHKA. —
http://math.ournet.md/indexr.htm

1 bubanoTeka 3JIeKTPOHHBIX YUeOHBIX MOCOOUH IO MaTEMaTHKE. —
http://mschool.kubsu.ru

1 OGpa3zoBarenbHbIN mopTast «Mup anredpb». -
http://www.algmir.org/index.html

[1 CnoBapu BCD pasnuunbix aBropoB. —http://slovari.yandex.ru

[l 9TIO,Z[BI, BBITTIOJTHCHHBIC C UCITOJIb30BAHHUEM COBpeMCHHOﬁ KOMHBIOTepHOﬁ



3D-rpaduku, yBiIekaTeIbHO M HHTEPECHO PACCKA3BIBAIOIINE O MATEMATHKE U
ee nprtokeHusix. — http://www.etudes.ru

[ 3aouyHas pU3MKO-MaTeMaTUYECKas IIKOJIa. —
http://ido.tsu.ru/schools/physmat/index.php

[ MununcrepctBo oOpazosanust PO. —http://www.edu.gov.ru,
http://www.edu.ru

[1 TectupoBanue on-line. 5-11 kmaccer. —http://www.kokch.kts.ru/cdo

[1 ApxuB yueOHBIX ITporpaMm HHGOPMAIIMOHHOTO 00pa30BaTEILHOTO
noptana «RusEdu!. — http://www.rusedu.ru

1 Merasunukioneaus Kupmnia u Medoaus. — http://mega.km.ru

[1 Caiitel sHnmKIoneaui. — http://www.rubricon.ru;
http://www.encyclopedia.ru

1 www.pedsovet.org (Bcepoccuiickuii IHTepHET-TICICOBET)

[ www.fipi.ru (caiit ®eaepaibHOr0 MHCTUTYTA MEAArOTHUYECKAX U3MEPCHHN).

[ www.math.ru (MaTepHET-IIOAepKKA YIUTEIeH MATEMATHKH).

) www.mccme.ru (cai'T MoCKOBCKOTO 1IEHTpa HEMPEPLIBHOTO
MaTeMaTU4YECKOro 00pa3oBaHus).

[ WwWw.it-n.ru (ceTb TBOPUYECKUX YUUTEIICH )

1 www.som.fsio.ru (cereBoe 00beMHEHNUE METOIUCTOB)

[ http://mat.1september.ru (caiit razetsl «MaTeMaTHKa)

[ http:// festival.1september.ru (pectuBans negarornyecKux uaei
«OTKpBITHIHN Ypok» («IlepBoe ceHTAOps»))

1 www.eidos.ru/gournal/content.ntm (MuTepHeT - xypHam « DHI0C»).

) www.exponenta.ru (oOGpazoBaTeibHbIF MAaTEMAaTUUECKUN CaT).



kvant.mccme.ru (amexktpoHHas Bepcus xKypHaia « KBaHTy.

[ www.math.ru/lib (amextponHast MmaTemarndeckasi OMOIHOTEKA).

(1 http:/school.collection.informika.ru (emunast komekius mudpPOBHIX
00pa3oBaTENbHBIX PECYPCOB).

[1 Caiit PEIIIY EI'D - https://ege.sdamgia.ru/

[1 CaiiT Poccwuiickas ayiekTpoHHas mkoa - https://



