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IMNOACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamma ydeOHOro Kypca «I'eomerpus» 0a30BOr0 ypOBHS s
oOyvarormuxest 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DeaepanbHOTO
rocyZIapCTBEHHOTO 00pa30BaTENBHOIO CTaHIAPTa CPEAHEro OOIIero o0pa3oBaHus,
C YuéTOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUN, TMPEABABIAEMBIX K
MaTeMaTU4ecKoMy OOpa3oBaHUIO, WU TPATUIMA POCCUUCKOTO 0Opa3oBaHUSI.
Peanuzanus nporpamMMbpl 00ecTieunBaeT OBIAJACHUE KIFOYEBBIMU KOMIIETECHITUSIMH,
COCTABJISIIOIIIUMU OCHOBY JJIS CaMOPa3BUTHs M HENPEPBIBHOTO 00pa3oBaHUS,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JMYHOCTHOTO MW I[I03HABATEIIbHOTO pa3BUTHUS
JUYHOCTHU O0YYaIOIIUXCS.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTe y4eOHOro Kypca TE€OMETPUM Ha YpPOBHE CpEIHEro oOUIero
oOpa3oBaHMsl OOYCIIOBJIEHA MPAKTUYECKOW 3HAYUMOCTBIO METANpEeAMETHBIX U
OPEIMETHBIX PE3YJbTATOB OOYUYEHHUS I'€OMETPUM B HAIPABICHUU JUYHOCTHOIO
pa3ButTus oOydaromuxcsi, (GopMUpOBaHUS (PYHKIIMOHAIBHOM MaTeMaTUYECKOU
TPaMOTHOCTH, U3YYCHHUS APYTUX yU4eOHBIX AUCUMUILINH. PazButue y oOyuarommxcs
NPaBWIBHBIX MPEJICTaBICHUA O CYIIHOCTH M TMPOHMCXOKICHUH T€OMETPUUYECKHX
abcTpakuui, COOTHOLIEHUH PEATBHOTO U HUACAIBHOT0, XapakTepe OTpaKeHUs
MaTeMaTUYeCKON HayKOH sBJIEHUH M IPOLECCOB pEAJIbHOIO MHpa, MECTe
TE€OMETPHUH B CUCTEME HayK U POJH MaTEeMAaTHYECKOTO MOJCTHUPOBAHUS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIUICHHUs, HEOOXOAMMBIX s aJanTalud B
COBPEMEHHOM OOI1[ECTBE.

I'eometpust siBasieTcss OgHUM K3 0a30BbIX MPEIMETOB HA YPOBHE CPEIHETO
oOmero oOpa3oBaHMs, TaKk Kak OOECIEYMBAET BO3MOXHOCTb H3YYEHHSA Kak
JUCIMIUTAH €CTECTBEHHO-HAYYHON HAMpPaBICHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MbIIUIEHHE, (HOpPMHUpPYEMOE NpU H3YYEHHH OO0YyYarolUMHCS
HNOHATUHHBIX OCHOB F€OMETPUU U IOCTPOCHUHU LENOYKHU JOTMUECKUX YTBEPKICHUN
B XOJI€ pEIIEHUS TeOMETPUYECKHX 3a7ad, YMEHHUE BBIIBUTATH U OMPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCHOJB3YIOTCS MPHU PEUIEHUH 3a]ad €CTECTBEHHO-
HAYYHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (pU3mKu.

YMeHue opueHTHpPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JacCTIX AEATENbHOCTH 4yenoBeka. OpHEeHTalMs 4esloBEeKa BO BPEMEHH U
IPOCTPAaHCTBE — HEOOXOJMMOE YCIOBUE €ro COIMalbHOro ObITHS, (opma
OTPAXXEHUsI OKPYKAIOIIEr0 MHUpPA, YCIOBHE YCIEIIHOTO MO3HAHUSA U AaKTUBHOIO
npeoOpazoBaHusi  jAeWcTBUTENbHOCTUH.  OmnepupoBaHue  MPOCTPAHCTBEHHBIMU
oOpa3zamMu 00bEIUHSET pa3Hble BHUIbl y4eOHOW U TPYJOBOW JAESITEIBHOCTH,



SABJISIETCSI OAHUM U3 MPOQPECCHOHAIBHO BAXKHBIX KA4YeCTB, MOITOMY aKTyallbHa
3amaya (opMUpOBaHUS y OOYYAIOIIUMXCS MPOCTPAHCTBEHHOI'O MBIIIJICHUSI Kak
Pa3HOBUJHOCTH OOpPA3HOTO MBIILICHUSI — CYLIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKON JEATEIbHOCTH 10 MHOTUM HAMPABJICHUSIM.

Ilens ocBoenmsi mporpamMmbl yueOHOTO Kypca «l'eomerpusi» Ha 06a3oBOM
ypoBHE 00yueHus — oOmeoOpa3oBareibHOE U OOILIEKYJIbTYpHOE pa3BUTHE
oOyyaronuxcst ~ yepe3  oOecriedyeHME  BO3MOXKHOCTM  NPUOOpETeHHs] U
WCIIOJIb30BAHUSA CHUCTEMATHUYECKMX TIE€OMETPUYECKUX 3HAHMM W JEUCTBU,
crielu(pUYHBIX TEOMETPUHU, BO3MOXKHOCTH YCHEIIHOTO MPOJOJKEHHST 00pa30BaHus
10 CIEUUAIBHOCTSAM, HE CBA3aHHBIM C MIPUKIIAIHBIM UCIOJIb30BAHUEM T€OMETPUH.

[Iporpamma no reoMerpuu Ha 0a30BOM YpOBHE IMpeJHA3HAYEHA s
00yJaromuXcsl CPeAHEN IIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTpyAHEHUN
Ha YpOBHE OCHOBHOTO 0011ero oopa3zoBanusi. Takum 00pa3zoMm, oOydaroniuecs: Ha
0a30BOM YpOBHE JOJDKHBI OCBOMTH OOIUME MATEMAaTHYECKHUE YMEHWsI, CBSI3aHHBIE
CO chnenu(puKod TEOMETPUU U HEOOXOJIMMBbIE IS JKU3HH B COBPEMEHHOM
oOmectBe. KpoMe 3TOr0, OHM MMEIOT BO3MOXHOCTh M3YUHTh T'€OMETpHUIO Ooliee
rIyOOKO, €Ciii B JajbHEWIeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSAX B MPO(GECCUOHATHHOU EATETLHOCTH.

JlocTikeHHe 1eTM  OCBOCHHSI TPOrpaMMbl  00ECIIEUMBACTCS pPElICHUEM
COOTBETCTBYIOIIMX 3amad. [IpuopuTeTHBIMH 3aJadyaMud  OCBOCHHS  Kypca
«I"eometrpun» Ha 6a3oBoM ypoBHE B 10—11 kiaccax sBisitoTCS:

e (opMupoBaHue TPEACTaBICHUS O TEOMETPUU KaK 4YacTU MHUPOBOU

KYJbTYPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (dopMHpOBaHUE TIPEACTABJICHHUS O MHOTOTPAHHHKAX M TeJaX BpPAIICHUS
KaK 0 BaXHEHIIMX MAaTeMAaTHUYECKUX MOJENSIX, MO3BOJSIONIUX OMUCHIBATH
U U3Yy4aTh pa3HbIC SIBJICHUS OKPY>KAIOIIET0 MUPA;

e (opMupoBaHHEe YMEHHUS paCllO3HaBaThb Ha 4YEPTEXKAX, MOJEIIX U B
peaIbHOM MHUPE MHOTOTPAHHUKHU U TeJla BPaIllCHHUS;

e OBJIAJICHHE METOJIaMU PEIEHUs 3aJa4 Ha MOCTPOCHUS HA U300paKEHUSIX
IPOCTPAHCTBEHHBIX PUTYD;

e (opMupoBaHHE YMEHHS OINEPUPOBATH OCHOBHBIMU TMOHSATUSIMH O
MHOTOTPAaHHUKAX M TeJIaX BPAILIEHUS U UX OCHOBHBIMU CBOMCTBaMU;

e OBJAJCHHWE  aAJNTOPUTMAMHU  PEIICHHS  OCHOBHBIX  THUIIOB  3aj/ady;
dbopMHupoBaHWEe yMEHHUS  TPOBOJUTH  HECJOXKHBIE JOKa3aTeJbHbIC
paccyXIeHus B XOJC PCIICHHS CTEPEOMETPUUECKUX 3ajlad M 3ajay C
MPAKTUYECKUM COJICPKAaHUEM;

* pa3BUTHUE WHTEJUIEKTYalbHBIX U TBOPYECKHUX CIocoOHOCTEMN
oOydJaronuxcsi, TMO3HABAaTEIbHON  AKTMBHOCTH,  HCCIIEOBATEIHCKUX
yYMEHUH, KpUTUIHOCTH MBIIILIICHUS;



e (dopmupoBaHUE GyHKIMOHATBHOM IPAMOTHOCTH, pEeJIEeBaHTHOM
F€OMETPUM: YMEHHE PpACIO3HABaTh IMPOSBICHHUS T'E€OMETPUYECKHUX
NOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEM B peaJbHbIX KU3HEHHBIX
CUTyallUsIX U NPU H3YYEHHH APYTHX YUYEOHBIX MPEIMETOB, MPOSIBICHUS
3aBUCUMOCTENl M 3aKOHOMEPHOCTEH, (OopMyIupoBaTh HX Ha SA3BIKE
T€OMETPUH U CO34aBATh TEOMETPUUECKUE MOJEIIH, TPUMEHATh OCBOCHHBIN
FEOMETPUYECKAN anmapaTr il pEleHUus NPaKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLICHUBATH MTOJTYyYECHHBIE PE3YJIbTATHI.

OTnUYUTEeNbHON OCOOEHHOCTHIO MPOTPAMMBI SBIISETCS BKIIOYEHHE B KypC
CTEPEOMETPUM B HA4aJle €ro H3y4eHUs 3aJay, pellaeMblX Ha YPOBHE
UHTYUTHUBHOTO MO3HAHUS, U ONpeeIE¢HHBIM 00pa30oM OpraHru3oBaHHasi paboTa Hajl
HUMH, 4YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO M MPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAHUE UHTYUTUBHBIX IIPOLIECCOB, MOTUBHUPYET K
JAJIbHEUIIIEMY U3YYEHHUIO ITPEAMETA.

[Ipenmnourenue oTAAETCA HAISAHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh MPEIMETHO-
IIPAKTUYECKON JEATEIbHOCTU. Pa3BUTHE INPOCTPAHCTBEHHBIX IIPEIACTABICHUN Y
ydalmuxcsi B Kypce CTEPEOMETPHM IPOBOAUTCA 3a CUET peuieHus 3aaad Ha
CO3/IaHHE  MPOCTPAHCTBEHHBIX 00pa3oB W  3agady Ha  OIEpUPOBAHUE
IPOCTpaHCTBEHHbIMU oOpazamu. Coznanue oOpa3a TPOBOJUTCS C OMOPOM Ha
HarJIAJIHOCTh, @ OIlepUpPOBaHUE O0Opa3oM — B YCIOBUAX OTBICYEHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €TI0 UCXOIHOTO COJEPKAHUS.

OcHoBHBIE coaeprkaTenbHble TMHUU Kypca «['eomerpun» B 10-11 kiaccax:
«MHororpanHukm», «lIpsMble U TIIOCKOCTH B IPOCTPAHCTBEY, « Tena BpauieHus»,
«BeKTopbl U KOOPJIMHATHI B TPOCTPAHCTBE». DOPMUPOBAHUE JTOTUUECKUX YMEHUN
pacmpenensercs HE TOJbKO MO COAEPKAaTEIbHBIM JIMHUSAM, HO W IO TOJaM
00yueHHUs Ha YPOBHE CpETHETO 00IIero o0pa3oBaHusl.

Copepxanne 00pa30BaHUS, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaTaM
OCBOEHHUSl pabodeil mporpaMmbl, pacnpelneNéHHbBIM MO0 TojaM oOydeHus,
CTPYKTYPUPOBAHO TaKuUM 00pa3oM, 4YTOOBI OBJQJCHHE TE€OMETPUUYECKUMU
NOHATHUSMU Y HABBIKAMM OCYILIECTBIUIOCH MOCIJIEIOBATEIBHO U MOCTYIATENIBHO, C
COOJII0JIEHNEM TPHUHIIUIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIIOUAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MpPEeICTaBICHUN OOydaromuXcs, paciiupss u
yrayossia e€, o0pasys MpoYHble MHOKECTBEHHbBIE CBSI3H.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenue reometpun orBoaurcs 2 yaca B HeAento B 10 kinacce



COJEPXKXAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMble M JIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATHS ~ cTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npocTpancTBO. lloHATHEe 00 aKCcMOMaTHYECKOM TMOCTPOCHHH CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPHUHU U CIICICTBUSA U3 HUX.

B3auMHOE pacnosnokeHue MpsMBIX B IIPOCTPAHCTBE: IEpECEKaroluecs,
napajuleJibHble M CKpeuuBaronmecs npsamble. [lapamnensHOCTs NpAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIABHBIE TIPAMBIE B  IPOCTPAHCTBE;
[apaJuIeIbHOCTh TPEX NMPAMBIX; MApPAJIEIBHOCTh NMPAMOW M IUIOCKOCTH. YTIUIBI C
COHANpPABJICHHBIMU CTOPOHAaMH; yIrOJd MEXAy IMpsMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTh  IJIOCKOCTEM: MapajulelibHble  TUIOCKOCTH; CBOMCTBa
napajyieNbHbIX IUlockocTel. [lpocreiiine mnpocTpaHCTBEHHbIE (UTYypbl Ha
IUIOCKOCTH: TETPadap, KyO, Mapayieenune/a; MIOCTPOCHHE CEYCHUI.

[leprieHIMKYISAPHOCTL NPSIMOM U IUIOCKOCTH: NEPIIEHIUKYIISIPHBIE NIPSMBIC B
IPOCTPAHCTBE, IpPSIMbIE IIAPAJUICIBHBIE W TNEPIEHIUKYJSPHBIE K IUIOCKOCTH,
NPU3HAK NEPHEHAUKYISAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
NEPNEHINKYJIIPHON IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMON U
IUIOCKOCTBIO;  JABYTPAHHBIA  yroJl, JIMHEHMHBIM YroJ  JBYTPaHHOTO  yTJa.
IleprieHIMKYISp U HAKJIIOHHBIE: PACCTOSHUE OT TOYKM J10 IIJIOCKOCTH, PACCTOSHUE
OT mOpsAMOM A0  IUIOCKOCTH,  MHpoeKuuss  (GuUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  TUIOCKOCTEM: TNPU3HAK  NEPHEHIUKYJSIPHOCTH  JIBYX
I0CKOCTEN. TeopeMa o TpEX MepneHIuKyIsIpax.

MHororpaHHuKHu

IToHsiTHE MHOTOI'PAaHHMKA, OCHOBHBIE DJIEMEHTHI MHOTOI'PAHHMKA, BBIITYKJIbIE
Y HEBBINYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronbHas
IpU3Ma; 'paHu U OCHOBAHUS MPU3MBL, IpsiMasi U HAKJIOHHAs MpPU3MBbI; OOKOBas U
IIOJTHAs ITIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIBHBIN
napajuiesienunes; U ero csorcrsa. Ilupamupa: n-yronpHas nupamuzaa, rpaHd U
OCHOBaHUE MUPaMU/Ibl; OOKOBAas U MOJIHASI IOBEPXHOCTh MUPAMUbL; IPaBUIIbHAS U
yceyéHHasg nHupaMuga. OIJIEMEHTBl Npu3Mbl W nupaMuabl. [IpaBuHiIbHBIE
MHOT'OTPAaHHHKU: MOHATHE MPABUIBHOIO MHOTOTPAHHMKA; NMPABUIIbHASA NPU3Ma U
IpaBWJIbHAS NHMPAaMHJA; NPABUIIbHAs TPEYroJibHas INHPaMHMAA W NPAaBUIIBHBIN
TeTpasap; KyO. IlpeacraBieHue O MpaBUWIIBHBIX MHOTOIPAHHUKAX: OKTadp,
nojekadip ¥ ukocadap. CeueHus Mpu3Mbl U TUPAMUJIBL.

CummMeTpuss B IIPOCTPAHCTBE: CUMMETPHUS OTHOCHUTENIBHO TOYKH, MPSIMO,
IUIOCKOCTU.  ODJEMEHTBl CUMMETPUM B MNHpPaMHAAX, NapajuleJeNuneaax,
IIPaBWJIbHBIX MHOI'OTPAHHUKAX.



Bbruncnenue 31€MEHTOB MHOTOIPAaHHUKOB: pé&Opa, [uaroHaiu, YIJIbL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TMOJHOW MOBEPXHOCTU MPSIMOM MPU3MBI,
oAb OCHOBAaHMM, TeopeMa O OOKOBOW IOBEPXHOCTH NPSIMOM IMPU3MBIL.
[Inomans OOKOBOM MOBEPXHOCTH W TMOBEPXHOCTH MPABUJIBHON MHUpaMUIBI,
TeopeMa O Iulomanu yceu€éHHoW mmpamuapl. [loHstne 006 o00béMe. OOBEM
NUPaMHU/JIbI, TPU3MBI.

[Tono6ueie Tenma B mpocTpaHcTBE. COOTHOIIEHUS MEXIY IUIOMIAISIMHU
NOBEPXHOCTEHN, 00bEMaMU TOT0OHBIX TEJL.



IIVIAHUPYEMBIE PE3YJIBTATDHI
JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pe3yJIbTaThl OCBOEHHUSI MPOTPaMMbl y4eOHOTO TIpeaMeTa
«MaremaTuka» XxapakTepu3yrTCS:

I'paknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKOM MO3UIIMK 00YUaIOIIEerocsl Kak aKTUBHOTO
U OTBETCTBEHHOI'O WIEHAa POCCUHCKOro OO0IIecTBa, NPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBax (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUIA,
npoleayp TrpaxiaaHCKoro ooOmiecTBa (BbIOOPHI, OMNPOCH U Tp.), YMEHUEM
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKUMUSAMHA ¥ HA3HAYCHUEM.

IIaTpuoTHyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO POCCUUCKOM IpaXJaHCKOU UICHTUYHOCTH, YBOXKCHUS K
MPOLUIOMY Y HACTOAIIEMY POCCUMCKOW MAaTEMAaTHKH, HIEHHOCTHBIM OTHOLIEHUEM K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHUYECKOW IIKOJIBI,
K HCIOJB30BAHUIO 3THUX JOCTHIXKEHUW B JPYTMX HayKaX, TEXHOJOTHUSX, cdepax
SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

OCO3HAaHUEM JyXOBHBIX [IEHHOCTEN POCCUHCKOTO HapoJa;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JTOCTHKEHUI HAYKHU U JIEATEIIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMUHUBOTO Oy TIyIIETO.

JcTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHHEM K MHpPY, BKIIOYasi ICTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEN, 00BEKTOB, 3ajad, pelIeHU, paccyXIeHul;
BOCIIPUMMYHUBOCTHIO K MATEMAaTUUYECKUM aCIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Du3nyecKoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS TMPUMEHATH MaTeMaTHYECKUE 3HAHUS B
MHTEpecax 37J0pOBOTO U O6e30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTAHHE, COATAHCHUPOBAHHBIN PEKUM 3aHIATHU U

OT/IbIXa, peryJisipHas busnueckas AKTUBHOCTb); du3nuecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUIX CHIOPTUBHO-030POBUTEIBHOM
JEeSATENBHOCTBIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IIEHHOCTU TPYAOJIIOOUS; MHTEPECOM K
paziuuHbIM  chepaM  NPodEeCCHOHAIBHOM  JESATEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKECHUSIMU, YMEHHEM COBEPIIATH OCO3HAHHBIM BHIOOP
Oynymerd mpodeccur W Ppearu30BBIBATh COOCTBEHHBIC IKU3HCHHBIE TIUIAHBI;



TOTOBHOCTBIO W  CHOCOOHOCTHIO K  MaTeMaTUYecKOMy OO0pa3oBaHUI0 U
caM00Opa30BaHUI0 Ha TPOTSIKEHUU BCEHW >KU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MATEMATUYECKON HAIPABIECHHOCTH.

IKOJI0rHYeCKoe BOCIMTaHHE:

c(hOPMHUPOBAHHOCTHIO IKOJOTUYECKON KYyJIbTYphl, TMOHUMAHUEM BIIMSHUS
COIMAJIbHO-D)KOHOMUYECKUX IPOIECCOB HAa COCTOSIHUE MPUPOJHON M COLUAIBbHON
cCpedbl, OCO3HAHMEM TJIOOAJTBHOTO XapakTepa JKOJOTUUECKUX  MpoOseM;
OpPUEHTAIIME HAa NMPUMEHEHHWE MATEMaTUUYECKHWX 3HAHWUM ISl pEIIeHUs 3ajad B
0o0JIacTH  OKpYXarlleil cpelabl, IUIAHUPOBAHUS TOCTYNKOB U OIEHKH HX
BO3MOXHBIX ITOCJICICTBUN JIJI1 OKPYKAIOIIEH CPEbI.

LleHHOCTH HAYYHOI'O NMO3HAHUS:

c(hOpPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUA HAyKM ¢  OOIIECTBEHHOM  MPAKTUKH, [OHUMaHUEM
MaTEMaTUYECKOW HayKh Kak cdepbl UYeTOBEYECKON ACATEIBHOCTH, JTAroB &
Pa3sBUTUS W 3HAYUMOCTH JUISl PAa3BUTUS LUBWIM3ALMU, OBJAJCHUEM SI3BIKOM
MaTeMaTUKH M MAaTeMaTUYECKOW KyJIbTypOW KakK CPEACTBOM IO3HAHUS MHUPA;
TOTOBHOCTBIO OCYILIECTBIATh MPOEKTHYIO U MCCIEAOBATENBCKYIO JESITEIbHOCTD
VH/IMBUIyaJIbHO U B TPYMIIE.

METANPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe PE3yJIbTaThl OCBOCHMS MPOTPAMMBI Y4E€OHOTO TMpeaMera
«MaremaTuka» XapaKTepU3yrTCs OBJIJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMuU, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU 0eUCTNEUIMU.

1)  Vuusepcanvnvie  noznasamenwvuwvle  Oelicméus,  obecneuusarom
Gdopmuposarue 6a308bIX KOSHUMUBHBIX HNPOYECCO8 00YYAOWUXCS (0Cc8OeHUe
Memoo0o8  NO3HAHUSL — OKpYXcalowe2o  Mupda,  NnpuMeHeHue  J02UYECKUXx,
uccie0o8amenbCcKux onepayuil, ymenul pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue 1eiicTBU:

e BBISBISITH U XapaKTEPU30BATh CYIIECTBEHHBIC MTPU3HAKN MATEMAaTHUYECKUX
00BEKTOB, TOHATUN, OTHOLIEHUWA MEXIY MOHATUIMH; (HOPMYIUPOBATH
ONpE/CIICHUs]  TOHSATUN; yCTaHABIMBATh CYIIECTBEHHBIH  MPHU3HAK
KJlaccu(uKanuy, OCHOBaHUA JUIsl 00OOUIEHUS M CpPAaBHEHHS, KPUTEPUU
MPOBOJAMMOTO aHAJIN3a;

e BOCHPUHHMATh, (GOPMYJIUPOBATH M  NPEOOPA3OBBIBATH  CYXKJICHUS:
YTBEPAUTENbHbIE U OTpULIATEIbHBIC, €AMHUYHbIC, YACTHbIE U OOIIUE;
YCJIOBHBIE;

e BBIBIATH  MaTEMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSA3U U
npoTtuBopeursi B (akTax, MAHHBIX, HAONIOACHUSX U YTBEPKICHUSIX;



npejyiaratb ~ KpUTEpUM Uil BBIABIEHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUHI;

e JleNIaTh BBIBOJBI C MCIOJb30BAHHUEM 3aKOHOB JIOTMKH, AEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3AKIFOUEHUH 10 aHAJIOTHH;

e TIPOBOJUTH CaMOCTOSITENILHO JI0Ka3aTeIbCTBA MaTeMaTUYECKHUX
YTBEPXKJIEHUN (MPsSIMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIHIO,
NPUBOJUTHL TPUMEPbl U KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CY>XJICHUS U BBIBO/IbI;

e BBIOMpATH CMOCOO perieHus y4eOHOM 3amayu (CpaBHUBATh HECKOJBKO
BApUAHTOB peIICHUs, BBIOMpaATh Haubonee MNOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOSTENIbHO BBIIENIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarenbckme 1eiicTBUA:

* HCHOJIb30BaTh BOMPOCHI KAK MCCIIEOBATEIbCKUA MHCTPYMEHT MO3HAHUS,
dbopMyIMpOBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, Mpodiemy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHoe, (opMUpOBaTh  THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3ULIUI0, MHEHHUE;

* TIPOBOJUTH CaMOCTOSATENBHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCIICJIOBAHNE TI0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOTro
00bEKTa, SBJIEHUA, MpPOLECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXIY
00BbEKTaMU, SIBJICHUSIMU, TPOIECCAMU;

e  CaMOCTOATENHHO (POPMYIHPOBATH 000OIIEHUS U BBIBOJBI IO PE3yJIbTaTaM
IPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHUS, OLIEHMBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHHUI;

e TPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMPOIECCA, a TAKXKE BBIJBUTATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaumeii:

e BBUBJIATH JNePUIUTHI MHPOpPMAINU, JAHHBIX, HEOOXOIUMBIX ISl OTBETa
Ha BOIIPOC U JJIsI pEILICHHUS 3a]1auu;

e BbIOMpaTh HWHPOPMAIMIO W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETHPOBATH MH(OpMAIUIO
Pa3JIMYHBIX BUJIOB U (POPM MpEICTABICHUS;

* CTPYKTYpPUPOBAaTh MH(POpPMALIMIO, MPEACTABIATh €€ B PA3IMYHBIX (PopMax,
WUTIOCTPUPOBATH TpadUuecKy;

e OLICHUBATh HaJEXKHOCTh uH(popMaIu 1o CaMOCTOSITEIILHO
chopMyITMPOBAaHHBIM KPUTEPUSIM.

2)  Vuueepcanvnvie KOMMYHUKamueHvle  Oelicmsus, 00ecnedusarom

chopMupo8anHocms COYUATLHBIX HABLIKOG 00VUATOUWUXCHL.

OO0menue:



BOCIpUHUMATh U  (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIETSIMU OOIIEHHUS; CHO, TOYHO, IPAMOTHO BbIpa)kaTb CBOIO
TOYKY 3pPEHHsI B YCTHBIX M IMUCBMEHHBIX TEKCTaX, aBaThb MOSICHEHHS IO
XOJly pelIeHus 3a1a4i, KOMMEHTUPOBATh NIOJIYYEHHBIN PE3YJIbTAT;

B X0/ OOCY>KJeHHs 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
po6JIeMbl, pelraeMoi 3a/1auM, BbICKAa3bIBATh UJIEH, HAIIEJIEHHBIE HA MIOUCK
pELIEHUsI; COMOCTAaBJIATh CBOM CYXKIECHHS C CYXACHUSMH JPYyrUX
YYaCTHUKOB JHanora, OOHapy>KMBaTh pa3IMuM€ U CXOJCTBO IMO3MIIMM; B
KOppEKTHOH popme GpopMyTHpoBaTh pa3HOIIIACHs, CBOU BO3PAKECHHUS;
IPEACTABIATh  PE3yJbTaThl  pEIICHHMS  3a7a4yd,  OKCIEPUMEHTA,
UCCIIEIOBaHMsI,  IPOEKTa;  CAMOCTOSITEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUSA C YYETOM 3aJ1a4 MPE3EHTALMU U OCOOEHHOCTEN ayAUTOPHUH.

CorpyanuyectBo:

3)

NMOHMMAaTh W HWCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHIHOHM U
WHIMBUyaIbHON pabOThI MPU PEIICHUH YUYeOHBIX 3a/1ay; TPUHUMATh 1ENb
COBMECTHOH JESATENbHOCTH, IJIAHUPOBATh OPTaHU3AIUI0 COBMECTHOU
paboThI, pacrpeaeNsaTh BUABI Pa0OOT, JOTOBAPUBATHCS, 00CYKIATh MPOIECC
U pe3yJIbTaT paboThl; 00001MaTh MHCHUS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CyXIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIC TITYPMBD» W WHBIC); BBHITIOIHATH CBOIO YacTh pabOTHI U
KOOPJIMHUPOBATh CBOM JICHCTBHS C JPYTMMH YJIe€HAMHU KOMAaH/IbI,
OIICHMBATh KA4eCTBO CBOETO BKJaJa B OOIIM MPOMYKT MO KPUTEPHSIM,
chopMyITUPOBAHHBIM YIACTHHKAMU B3aUMOICUCTBHSI.

VHueepcanvhvie  pecynsamueHble oeticmaus, obecneuusaiom

GdopmuposaHrue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTaBJISITH TUIAH, AITOPUTM PEIICHUS 3a]1a4H, BEIOUPATh CIIOCO0 pelieHuUs
C Y4ETOM MMEIONTUXCS PECYPCOB  COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHHUH ¢ YIETOM HOBOM
uHpopManuu.

CaMOKOHTPOJIb:

BJIaJIETh HAaBBIKAMM II03HABATEJIIbHOW peduiekcuM Kak OCO3HaHUS
COBEPIIAEMBIX JECHCTBUNA U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BIAJCTh CIOCOOAMH  CaMONPOBEPKH, CAMOKOHTPOJIS Mpolecca |
pe3yibTaTa peleHns MaTeMaTHYECKOM 3a/1a4H;

MPEABUIETh TPYIHOCTH, KOTOPHIE MOIYT BO3HUKHYTHh IIPU PEIICHUU
3a7ja4yd, BHOCUTHh KOPPEKTHBBI B JI€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAJCHHBIX OITMOOK, BBISBICHHBIX TPYAHOCTEH;



e OLEHUBaTh COOTBETCTBUE pe3yJbTaTa LEIM U YCIOBUSAM, OOBACHATH
IIPUYUHBI JTOCTIIKEHUS WIM HENOCTWKECHHUSA DPE3YIbTAaTOB ICATEIBHOCTH,
HAXOJUTh OIIKUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATDBI

10 KITIACC

OmnepupoBaTh MOHATHUSIMH: TOYKA, TIPsIMast, TUIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUH W CICACTBUS W3 HUX TPH PEIICHUU
TCOMETPUYCCKHX 3a]aY.

OnepupoBaTh MOHITHAMU: MMAPAUICIBHOCTD U MEPICHIUKYISIPHOCTD HPSIMBIX
Y MJIOCKOCTEM.

KnaccudummpoBate B3auMHOE paCIHOJIOKEHHE TPSMBIX W TUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATHSAMH: ABYTPaHHBIM Yrojl, TpaHW JBYI'PAHHOIO YIJIa,
pedpo ABYTpaHHOTO yTJia; JUHEHHBIM YroJl JBYIPAHHOIO YIJIa; TpajyCHas Mmepa
JBYTPAHHOTO yTJa.

OnepupoBaTh TOHATHSIMH: MHOTOTPAHHHMK, BBIMYKJIBIH W HEBBITYKJIBINA
MHOTOI'PaHHHK, 3JIEMEHTHI MHOTOTpaHHHUKA, MPAaBUJIbHBI MHOTOI'PaHHUK.

Pacmo3HaBaTh OCHOBHBIC BHIBI MHOTOI'PDAHHHMKOB (IMpaMuja; IIpH3Ma,
IPSIMOYTOJIbHBIN TapaJljIeNIeIHIIe]I, KyO).

KnaccudummpoBarh ~ MHOTOTpAaHHUKH,  BBIOMpas  OCHOBAHHS IS
Kkiaccuukanuy  (BBIMYKJIBIE W HEBBIMYKJIBIE MHOTOTPAHHUKW, TIPABWIIHHBIC
MHOTOI'PaHHHKH; TIPSIMbIC M HAKJIIOHHBIC IPU3MbI, TTapaJlICICITUIICIbI ).

OnepupoBaTh MOHATHUSIMH: CEKYIIIasl INIOCKOCTh, CCUCHHE MHOTOTPaHHUKOB.

OOBACHATH IPUHITUIIBI IOCTPOCHUS CEYCHUH, UCTIONB3YSI METO/I CJICIOB.

CTtpouTh Cc€UEHHUS MHOTOTPAHHHKOB METOJIOM  CJIEJIOB,  BBITIOJHSTH
(BBIHOCHBIC) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BUI
CBepxy, COOKy, CHH3Y.

Pemate 3a1aun Ha HAXOXKJICHUE TCOMETPUYCCKHUX BEIIMUMH 110 00pa3IaM Hin
aNropuT™MaM, TPHUMEHSS W3BECTHBIC AHAIMTHYECKHE METOJIbI TIPH PEIICHUN
CTaHAAPTHBIX MaTEMAaTHYECKUX 3a7a4 Ha BBIYUCICHUE PACCTOSIHUN MEXTY TBYMS
TOYKaMH, OT TOYKA JO TPSIMOM, OT TOYKH JO IIOCKOCTH, MEKIY
CKPEIIUBAIOIIUMHUCS MPSIMBIMH.

Pemate 3a1aun Ha HaXOXKICHUE TCOMETPUYECKHIX BEJIIMYMH 10 00pa3iaM HiIn
aNropuT™MaM, TPUMEHSS W3BECTHBIC AHAIMTHYECKHE METONbI TIPH PEIICHUN
CTAaHAAPTHBIX  MaTEeMaTHYECKUX 3a7ad Ha BBIYUCICHHE YIJIOB  MEXIY
CKPCIIUBAIOIIUMHUCS TMPSIMBIMH, MEXKIYy TMPSIMOM W  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, JIBYTPAHHBIX YTJIOB.



Boruncnate 00bEMBI M IJIOLIAAN [TOBEPXHOCTEH MHOTOTPaHHHMKOB (IIpHU3Ma,
nupaMpja) ¢ T[pUMEHEHHUEM (OpMys; BBIYMCIATH COOTHOLIEHMSI MEXAY
IUIOLIAASIMU TOBEPXHOCTEHN, 00bEMaMU N0JI00HBIX MHOTOTPAHHUKOB.

OneprpoBaTh NOHATHAMHU: CUMMETPHS B NPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (DUTYPBHIL.

W3Bnekarb, mnpeoOpa3oBbIBaTh M HMHTEPHPETUPOBATH HH(MOpPMALMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUTypax, MPECTABICHHYIO HAa YepTexkax U
PUCYHKAaX.

[IpumeHsATh TeoMeTpuueckue (akTbl UIsl PELICHHS CTEPEOMETPUUYECKHUX
3a7ay4, PEANOJIArarolluX HECKOIBKO 1IaroB PELIECHHUs, €CJIU YCIOBUA IPUMEHEHUS
3aJlaHbl B IBHOM (hopMe.

[IpumeHATs mpocTedlive NpPOrpaMMHBIE  CPEICTBA U BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1ay.

[IprBoauTh NpHMEpPBHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEM B NPUPOLE H
YKA3HHU, pACIIO3HABATH IPOSIBJIICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

IIprMeHATh MOIYyYEHHBIE 3HAHWS Ha IPAKTUKE: aHAJIU3UPOBATh pPEajbHbIC
CUTyallud U IPUMEHATb WU3YYEHHBIE IIOHATHS B IIPOLECCE IIOUCKA PELICHUs
MaTeMaTH4ecKd C(HOPMYIHPOBAHHOW TPOOJIEMBbI, MOJEIUPOBATH peabHbIC
CUTyallud Ha A3BIKE T[EOMETPUM, UCCIEN0BaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX MTOHATHI U TeopeM, anmapaTa aareOpsbl; pemaTh
IIPAKTUYECKUE 3a1a4, CBA3AHHbBIC C HAXOXKICHUEM T€OMETPUUYECKUX BEJIMYMUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KosmuecTBo yacos DIeKTPOHHBIE
Ne HaumeHoBaHue pa3ieioB U Kontposusie | TIpakTaueckue (undposbie)
n/m | TeM NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypchl
bu6mmoreka [IOK
1 B 10
BEACHHE B CTEPEOMETPHIO https://m.edsoo.ru/1¢209e37
[IpsiMbIE U TIIOCKOCTH B
) MIPOCTPAHCTBE. 12 | bubnuorexa [JOK
[TapannenbHOCTH NPSIMBIX U https://m.edsoo.ru/1¢209e37
IIJIOCKOCTEN
3 [lepneHuKyISIpHOCTD 12 bubmmorexa [IOK
MPSMBIX U IIOCKOCTEH https://m.edsoo.ru/1¢209¢37
4 VYTibl MEXKAY OPSIMBIMU U 10 | bubnuorexa [IOK
TUIOCKOCTSIMU https://m.edsoo.ru/1¢209e37
bu6mmoreka [JOK
M 11 1
> HOTOTPaHHIIH https://m.edsoo.ru/1¢209e37
. bubmuoreka [JOK
6 06 9 1
DEMEI MHOTOTPaHHHIKOB https://m.edsoo.ru/1¢209e37
7 [ToBTOpeHUE: ceyeHus, 4 1 bubnuoreka [IOK
paccTosiHUA U YIJIbl https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB 68 5 0

I10 ITPOT'PAMME
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INIOYPOYHOE INIAHUPOBAHME

10 KJIACC
KosmnuecTBo yacos D1eKTPOHHBIE
Ne Tema ypoka Kourpoasbnsie | IlpakTnyeckue Aara unGposbie
n/n Bcero U3yYeHUs o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl

OCHOBHBIEC TTOHSATHS

CTEPEOMETPHUU: TOUKA, TIpsiMas,

IUIOCKOCTh, MPOCTPAHCTBO.

1 [TpaBuiia uzo6paxeHus Ha | bubmuotexa [JOK
pHUCYHKaX: U300paKeHUsI 02.09.2025 | https://m.edsoo.ru/aecc77cd
MJIOCKOCTEM, MapanieabHbIX
NpSIMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka
[TonsiTust: mepecekaronecs

2 IJIOCKOCTH, NEPECEKAOIINECS 1 Bubmmorexa [JOK

> 1I°P B 04.09.2025 | https://m.edsoo.ru/2d8a9¢99
npsiMasi ¥ TI0CKOCTh
[TonsaTus: nepecexaronecs
3 IJIOCKOCTH, NEPECeKarOUecs 1 bubmmorexa [OK
> 1°P B 09.09.2025 | https://m.edsoo.ru/db685e73
npsiMasi ¥ MI0CKOCTh
3HaKOMCTBO C
MHOTOT'PaHHUKAMU,
4 n300pakeHre MHOTOI'PAaHHUKOB 1 buomorexa LIOK
P P 11.09.2025 | https://m.edsoo.ru/a63959ed
Ha PUCYHKaX, Ha
MPOEKIMOHHBIX YepTekKax

5 Hauanwsubie cBeaeHus o kyoe u | bubnmoreka [JOK

UpamMuze, UX pa3BEPTKU U 16.09.2025 | https://m.edsoo.ru/b30dff38



https://m.edsoo.ru/aecc77cd
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monenu. CeueHus
MHOTOTPaHHHKOB

HavanbHbie cBenieHus 0 Kyoe u
UpamMuzie, UX pa3BEPTKU U

bu6mmorexa [JOK

6 mozenu. CeueHust 18.09.2025 | https://m.edsoo.ru/3d8ffd32
MHOTOT'PAaHHHKOB
[TonsTHE 006 aKCHOMATUYECKOM

7 MIOCTPOEHUHU CTEPEOMETPHHU: bubnunorexa [JOK
AKCHOMBI CTEPEOMETPUU U 23.09.2025 | https://m.edsoo.ru/OccSc4fe
CJIEICTBUS U3 HUX
[TonsiTHE 006 aKCHOMATUYECKOM

2 IIOCTPOEHUHN CTEPEOMETPHHU: bubnuorexa [JOK
AKCHOMBI CTEPEOMETPUU U 25.09.2025 | https://m.edsoo.ru/239¢8cb4
CJIEICTBUS U3 HUX
[TonsiTre 06 akcuOMaTHYECKOM

9 IIOCTPOEHUHN CTEPEOMETPHHU: bu6nuoreka [IOK
AKCHOMBI CTEPEOMETPUU U 30.09.2025 | https://m.edsoo.ru/65¢c6b106
CJE/ICTBUS U3 HUX
[TonsiTue 06 akcuOMaTHYECKOM

10 MIOCTPOEHUHU CTEPEOMETPHH: bubnuoreka [IOK
AKCUOMBI CTEPEOMETPUU U 02.10.2025 | https://m.edsoo.ru/258fc245
CJE/ICTBUS U3 HUX
B3anmuHoe pacnonoxxenue
OPSIMBIX B IPOCTPAHCTBE:

11 nepeceKaronmecs, bubmorexa LOK

07.10.2025 |  https://m.edsoo.ru/1a2520f6

napauieNbHbIC U
CKpELIUBAIOIINECS NPSIMbIE

12 [TapamienbHOCTh NPAMBIX U bubnuoteka [JOK
MIJIOCKOCTEHW B IPOCTPAHCTBE: 09.10.2025 | https://m.edsoo.ru/93ad36b3
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napasuiesibHbIE IPSIMbIE B
IIPOCTPAHCTBE; MAPATUIEIBHOCTh
TPEX MPSIMBIX

[TapamienbHOCTE NPSMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

bu6mmoreka [JOK

13 [TapamienbHOCTE IPSIMOM U 14.10.2025 | https://m.edsoo.ru/eeld19b9
IUIOCKOCTH
14 VYrael ¢ cOHanpaBJI€HHBIMU bubnunorexa [JOK
CTOpOHAMHU 16.10.2025 | https://m.edsoo.ru/9f4071b9
15 Yron Mexay npsiMbIMU B bubnuotexa [JOK
MIPOCTPAHCTBE 21.10.2025 | https://m.edsoo.ru/fe733862
16 VYron Mexay nNpsiMbIMU B bubnmoreka [JOK
MIPOCTPAHCTBE 23.10.2025 | https://m.edsoo.ru/2935a9a0
17 [TapamienbHOCTD IIIIOCKOCTEMN: bub6nuorexa [IOK
napajuieIbHbIE IIIOCKOCTH 06.11.2025 | https://m.edsoo.ru/2e18f255
18 CBoiicTBa napajyienbHbIX bubmuotexa [JOK
TJIOCKOCTEMN 11.11.2025 | https://m.edsoo.ru/e504d656
[Ipocreitmue
19 IIPOCTPAHCTBEHHbIE (PUTYPHI HA bubmuoreka [IOK
MJIOCKOCTH: TETpasdp, KyoO, 13.11.2025 | https://m.edsoo.ru/4a28dc02
napasuieNienumne/
. bubmuoreka [JOK
20 Hoctpoetiite ceuerit 18.11.2025 | https://m.edsoo.ru/1d434d0f
. bu6mmoreka [JOK
2 Hoctpoetinte ceerit 20.11.2025 | https://m.edsoo.ru/ec26fe5d
KoHTponbHas pabora 1o Teme
22 "[IpsiMbIe ¥ TIJIOCKOCTH B bubmorexa HOK
25.11.2025 | https://m.edsoo.ru/9a0a9%e56

npoctpanctse. [lapamnensHoCTh
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OpPSIMBIX U IJI0CKOCTER"

[IeprieH UKy IAPHOCTD NPSMOU
U IUIOCKOCTH:

bubmuoreka [{OK

23
MIEPIICHANKYISIPHBIE TPSIMBIC B 27.11.2025 | https://m.edsoo.ru/b19f6aSd
IPOCTPAHCTBE
[Ipsimble napaienbHbie U

24 MEPIICHIUKYISPHBIE K bubmorexa HOK

PHCHATEY LD 02.12.2025 | https://m.edsoo.ru/0ac11¢95
IUIOCKOCTH
[IpsimMble napasnienbHble U
25 NEePHEHANKYIISIPHBIE K bubmorexa OK
PHEHATEY AP 04.12.2025 | https://m.edsoo.ru/ba545966
IUIOCKOCTH

26 [Ipu3Hak nepneHuKyIsIpHOCTH bubmuoreka [IOK
MPSIMOU U TUIOCKOCTH 09.12.2025 | https://m.edsoo.ru/f85bfc46

7 [Ipu3Hak nepneHauKyIsIpHOCTH bub6nuorexa [IOK
MPSIMOW U TNIOCKOCTH 11.12.2025 | https://m.edsoo.ru/79165d15

)3 Teopema o npsimoit bubmuotexa [JOK
NEPIEHANKYISPHON IIIIOCKOCTH 16.12.2025 | https://m.edsoo.ru/635¢5087

79 Teopema o npsmoit bubnuorexa [IOK
MEPIICHIUKYISIPHOMN TIOCKOCTH 18.12.2025 | https://m.edsoo.ru/bd374518

30 Teopema o npssmoi bubnuoreka LIOK
MEPICHIUKYISIPHOMN TIIOCKOCTH 23.12.2025 | https://m.edsoo.ru/7d18834b
[lepnenauKysip U HAKJIOHHBIE:

31 paccTosHUE OT TOUYKH 0 bubnuoreka [IOK
IJIOCKOCTH, PACCTOSIHUE OT 25.12.2025 | https://m.edsoo.ru/33¢477d3
IIPSIMOM 10 IUIOCKOCTH
[lepnenauKyIsp U HAKJIOHHBIE!

32 a(iTO}IJI:—[II/IeyOT IT)OHKI/I 0 bubmorexa HOK
P A 30.12.2025 | https://m.edsoo.ru/66fefadd

IIJIIOCKOCTH, paCCTOSAHUC OT
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IPSIMOM 10 TUIOCKOCTH

[leprienAuKyYIsIp M HAKJIOHHBIE:

PACCTOSAHUC OT TOYKHU OO

bubmuoreka [{OK

33 IIJIOCKOCTH, PACCTOSIHUE OT 13.01.2026 | https://m.edsoo.ru/a5b7b8e3
MPSIMOM JT0 TIJIOCKOCTH
[lepnieHIuKyIsIp ¥ HAKIIOHHBIE:

34 pPacCTOsIHUE OT TOYKH 0 bu6nuoreka [IOK
MJIOCKOCTH, PACCTOSTHUE OT 15.01.2026 | https://m.edsoo.ru/dbee22bc
IIPSIMOM 10 TUIOCKOCTH

15 Yriasl B IPOCTPAHCTBE: YIoi bubnuotexa [JOK
MEKy IIPSMOU U IUIOCKOCTBIO 20.01.2026 | https://m.eds00.ru/6b61b2b4

16 JIByrpaHHbIi yroJ, JTUHEHHBIN bubmuoreka [IOK
yTOJI IBYTPAHHOI'O yria 22.01.2026 | https://m.edsoo.ru/5fa0b3ce

37 JIByrpaHHBIN yroJ, JTUHEHHBII bub6nuorexa [IOK
yTOJI JBYTPaHHOIO yria 27.01.2026 | https://m.edsoo.ru/c7¢777ed
[lepnieHAUKYIAPHOCTD

13 IJIOCKOCTEN: MpU3HaK bu6mumorexa [IOK
NEPIEHANKYIJISIPHOCTH ABYX 29.01.2026 | https://m.edsoo.ru/ec3e2da3
IIJIOCKOCTEN
[leprieHAMKYISIPHOCTH

19 IJIOCKOCTE!: MpU3HaK bubmuotexa [JOK
NEePHEHANKYISIPHOCTH ABYX 03.02.2026 | https://m.edsoo.ru/ed9e2a8e
IIJIOCKOCTEMN
[lepneHaAUKYISIPHOCTD

40 IJIOCKOCTEN: MpU3HAK bubnuotexa [IOK
MEPIICHIUKYISIPHOCTH ABYX 05.02.2026 | https://m.edsoo.ru/ba75dc57
IIJIOCKOCTEN

41 Teopema o Tpéx bubnuoreka [IOK
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NEPHEHANKYIISIPAX 10.02.2026 | https://m.edsoo.ru/e4972cdc

47 Teopema o Tpéx bub6nuorexa [IOK
NEPIEHANKYIISIPAX 12.02.2026 | https://m.edsoo.ru/52188a7d

43 Teopema o Tpéx bubnuotexa [JOK
MEePICHINKYISIpax 17.02.2026 | https://m.edso0.ru/9f246736
KonTponbHas pabora no temam

44 "TlepnieHIUKYISIPHOCTD MPSIMBIX bubmuorexa [IOK
U Iockoctein” u "Y sl MexIy 19.02.2026 | https://m.edsoo.ru/5b971ef3
NPSMBIMH U TJIOCKOCTAMU"

[TonsiTHEe MHOTOTpaHHUKA,
OCHOBHBIE 3JIEMEHTbI
45 MHOT'OTPaHHHKA, BBITYKJIbIE U bubmmorexa LIOK
24.02.2026 | https://m.edsoo.ru/2d24e873
HEBBIITYKJIbIE MHOTOTPaHHUKHU;
pa3BEpPTKa MHOTOTPaHHUKA
[Ipu3ma: n-yronpHas npusma;
IPaHU ¥ OCHOBAHUS MPU3MBI;
46 IpsiMasi 1 HaKJIOHHAs IIPU3MBIL; buomorexa LIOK
26.02.2026 | https://m.edsoo.ru/b4ad63ad
OO0KOBas U MOJIHAS IOBEPXHOCTh
MPU3MBI
[Tapamnenenunen,

47 IPSIMOYTOJIBHBII bubmuorexa [IOK
napasuiesIeuIe U €ro 03.03.2026 | https://m.edsoo.ru/8a7be683
CBOICTBa
IInpamua: n-yroybHas
UpaMUJa, TPAHU U OCHOBaHUE

43 MUPAMHU/IBL; OOKOBAS ¥ ITOJTHAS bu6mmoreka [JOK
MMOBEPXHOCTh MUPAMUJIBI; 05.03.2026 | https://m.edsoo.ru/fblcd0as

IpaBUJIbHAS U yCEUEHHAS
nupaMua
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[IpaBUIIbHBIE MHOTOTPaHHUKMU:
MOHATUE IIPABUIBLHOTO
MHOI'OI'PAHHMKA; [IPAaBUJIbHAS

49 MIpU3Ma U IIpaBUILHAS bubmmorexa TIOK
P P 10.03.2026 | https://m.edsoo.ru/074c8865
NUpaMU/IA; TpaBUIbHAS
TpeyroyibHasi TUupamMuaa u
NPaBUIBHBIN TETpa’ap; KyO
[IpencraBneHue o MpaBUIbHBIX
50 MHOTOIPaHHUKAX: OKTad bubmmorexa TIOK
P ' AP, 12.03.2026 | https://m.edsoo.ru/a0fdd5bf
JOICKA’AP U UKOCABP.
CumMMeTpHs B MPOCTPAHCTBE:
CUMMETpPHSI OTHOCUTEIIEHO
TOYKH, TIPSIMOM, TIJIOCKOCTH.
51 3JIEMEHTEI CUMMETPHUU B bubmmorexa TIOK
P 17.03.2026 | https://m.edsoo.ru/b9e777d9
nUpaMuIax,
napajuienenuneaax,
MpaBUIIbHBIX MHOTOTPaHHUKAX
Brruncnenue 31eMeHTOB
52 MHOT'OIPaHHUKOB: péOpa bubmmorexa LIOK
P - PEoPa, 19.03.2026 | https://m.edsoo.ru/6cdbecef
JUaroHalu, YTJIbl
ITimomane OOKOBOI
MMOBEPXHOCTHU U MOJTHON
53 MOBEPXHOCTHU MPAMOI NPU3MBI, bubmuorexa [JOK
IJI0IIa/Ib OCHOBAHHUM, TEOpEMa 24.03.2026 | https://m.edsoo.ru/37d84157
0 OOKOBOI OBEPXHOCTH
IIPSIMOM IIPU3MBI
[Tnomane OOKOBOK
54 IMOBEPXHOCTH U MOBEPXHOCTH bubmmorexa TOK
P P 07.04.2026 | https://m.edsoo.ru/5603e30b

NpaBUIBHOM MUpaMUIbI,
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Teopema O II0MmAaIu OOKOBOM
MOBEPXHOCTH YCEUEHHOU
MUPAMHU/IBI

KonrponsHast pabora o Teme

bu6mmorexa [JOK

55
"MHororpaHHuku" 09.04.2026 | https://m.edsoo.ru/a95f5c04
" bu6mmoreka [IOK
56 I1
OHATHE 00 00BEMe 14.04.2026 | https://m.edsoo.ru/7ad0020b
N bu6mmoreka [{OK
57 06
DM THPaMHIET 16.04.2026 | https://m.eds00.ru/235171b3
n bubmuoreka [{OK
58 06
DM THPaMHART 21.04.2026 | https://m.edsoo.ru/f47dfefd
N bu6mmoreka [IOK
5
? OOBEM mupamu el 23.04.2026 | https://m.eds00.ru/79¢10312
N bubmuoreka [JOK
60 06
DOM THPaMHAET 28.04.2026 | https://m.edsoo.ru/2faadc3f
" bubmuoreka [JOK
61 06
DEM TIPHIME! 30.04.2026 | https://m.edsoo.ru/79853608
N bu6mmoreka [IOK
62 0
OOBEM MpH3MEI 05.05.2026 | https://m.edsoo.ru/1¢053890
63 O0BEM TIPU3MBI bubmorera [IOK
07.05.2026 | https://m.edsoo.ru/482d3f51
64 KontponsHast pabora o Teme bubnuoreka [IOK
"OO6BEMBI MHOTOTPaHHHUKOB" 12.05.2026 | https://m.edsoo.ru/28a6573¢
[ToBTOpEHME, 0000IIIEHNE
65 CHCTEMAaTH3alMs 3HAHUH. bubmuotexa [JOK
[Toctpoenue ceuenuii B 14.05.2026 | https://m.edsoo.ru/098bedad
MHOTOTPaHHHUKE
66 [ToBTOpEHME, 0000IIIEHNE bu6mmoreka [JOK
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CHCTEMaTH3alMs 3HAHHUH. 19.05.2026 | https://m.edsoo.ru/f7792ba9
Brruncienue pacCTOsSHUIM:
MEX]ly IBYMsI TOUKaMH, OT
TOYKH JI0 TIPSIMOM, OT TOYKHU JI0
IJIOCKOCTH, MEXK]TY
CKPELIMBAIOIIMMUCS TPSIMBIMU
bub6mnoreka 1IOK
67 Hrorosas koHTponbHas padoTa ! 21.05.2026 | https://m.edsoo.ru/b9146bcO
[ToBTOpenue, 0600IIEHNE
CUCTEMAaTH3alLMs 3HAHUH.
Brruncnenue yrios: Mmexay
68 CKPEIIMBAIOIIUMHUCS TPSIMBIMH, 1 bubmorexa HOK
26.05.2026 | https://m.edsoo.ru/56765e8b

MCKOY HpHMOfI H IIJIOCKOCTBIO,
ABYT'PAaHHBIX YIJIOB, YIJIOB
MCKAY MIIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68
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INPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBFPA30OBATEJIbHOM ITPOTPAMMBI 10 KJIACC

Kon
MpoBepsAEeMOro
pe3yJbTara

IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOEHNSI OCHOBHOIA
o0pa3oBaTe/IbHOI MPOrpamMMbl CpeHero o01ero 06pa3oBaHus

7

I'eomerpus

7.1

OHCpI/IPOBaTB MNOHATHUAMM: TOYKA, IIpAMasd, IJIOCKOCTb

7.2

HpI/IMeHHTB AKCUOMBI CTEPCOMETPHUHN U CICACTBUA U3 HUX IIPU PCIICHUU

reOMCTPHUYCCKUX 3ada1

7.3

OHCpHpOBaTL MOHATHUAMU: MNAPAJUICIIBHOCTL MW MNCPICHAUKYIAPHOCTDH

NPSAMBIX U MJIOCKOCTEH

7.4

KnaccudumupoBats B3auMHOE PACTOIOKEHHUE MPSMBIX U TIJIOCKOCTEH B

IIPOCTPAHCTBE

7.5

OnepupoBarh NOHATUSAMU: JIBYTPAHHBIA yroJj, TPAHU JIBYI'PAHHOIO YIJIA,
pedpo IBYrpaHHOTO yIiia, IMHEWHBIA YToJl IBYTPAHHOTO YyTJa, TpaaycHas

Mepa JBYT'PaHHOTO yria

7.6

OHCpI/IPOBaTB MNOHATHUAMHA: MHOT'OI'PAHHHK, BLIHYKHBIﬁ n HeBLIHYKHBIfI

MHOT'OI'paHHUK, 3JICMCHTBI MHOTOI'paHHUKaA, HpaBI/IJ'IBHI)II\/JI MHOT'OT'paHHUK

7.7

Pacrio3HaBaTh OCHOBHBIE BHbl MHOTOI'PDAaHHUKOB (IMpaMuja, MpU3Ma,

MPSIMOYTOJIbHBIN Mapasuienenumne, Kyo)

7.8

KnaccupunupoBarh  MHOTOrpaHHMKH, BbBIOMpas  OCHOBaHUS  JUId
kinaccuukanuy  (BBIMYKJIBIE WM HEBBIMYKJIblE  MHOTOI'PAaHHHKH,
IIPABWIBHBIE ~MHOTOTPAHHHUKM, TIPSIMBIE M HAKIOHHBIE IPU3MBI,

napajuieJenuneb)

7.9

OHCpHpOBaTB ITOHATHUAMMN: CCKYyIIasa IIJIOCKOCTB, CCUCHUC

MHOTI'OIr'paHHUKOB

7.10

OOBSCHATH  NPUHIMITBI  TIOCTPOCHUS  CEYEHHWH  MHOTOTPAaHHHKOB,

HCIOJIB3YS METOA CJICHOB

7.11

CtpouTh ce4YeHHs MHOTOTPAaHHUKOB METOJIOM CJIEJIOB, BBIMOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEIKU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (puryp:

BU/I CBEPXY, COOKY, CHU3Y

7.12

PemraTe 3aaa4i Ha HaXOXIACHUEC I'COMETPHUIYCCKUX BCIUYHH I10 o6pa3uaM
HJIN aJIrOpUTMaM, IMPUMCHASA HU3BCCTHLIC aAHAJIUTHUYCCKUC MCETOAbI IIpH

pEe€ICHUK CTAaHAAPTHBIX MAaTEMATUUYCCKHUX 3aJad Ha BBIYHCIICHHUC




paCCTOSIHI/Iﬁ MCXKIAY ABYMS TOYKaMH, OT TOYKHU J0O prIMOfI, OT TOYKH I0

IJIOCKOCTH, MCKAY CKPCIIUBAOIIUMUCS MMPAMBIMHA

7.13

Pematsn 3ala41 Ha HAXOKIACHUC TCOMETPUYCCKUX BCIUYUH I10 o6pa3uaM
HJIN aJIrTOpUTMaM, IMPUMCHASA HU3BCCTHLIC aAHAJIUTHUYCCKHUC MCETOIAbI IIpH
peluieHuN CTAHAAPTHBIX MATCMATHUYCCKUX 3a/lad Ha BBIYHUCJICHHUC YTJIOB
MCXKAY CKPCIIHUBAIOUMIMMHUCA IIPSAMBIMH, MCKIY HpﬂMOfI H IINIOCKOCTBIO,

MCKAY IIOCKOCTAMU, IBYI'PAHHBIX YI'JIOB

7.14

Beruucnasate 00bEMBI W IUIOMIAAM TIOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3ma, mupamMuaa) ¢ MpUMEHEHHEM (HOPMYII, BBIYHCIISATH COOTHOIICHUS
MEXKY ILTOIIAIMH MOBEPXHOCTEM, o0BéMaMu MOJOOHBIX

MHOT'OIr'paHHUKOB

7.15

OnepupoBaTh MOHATHSMH: CUMMETPHS B INPOCTPAHCTBE, LIEHTP, OCh U

MJIOCKOCTh CHUMMETPHUH, LIEHTP, OCh U MIIOCKOCTh CUMMETPUH (PUTYPbI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTh M HHTEPIPETHPOBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTYpax, MPEACTABICHHYIO Ha

YepTekKax U pUCYHKax

7.17

[IpumensTh reomeTpuueckue (BaxkThl Ui PEIICHUS CTEPEOMETPUUYECKUX
3a/a4, MPEAIONIArallliuX HECKOJIbKO IIAaroB pEILICHMs, €CIU YCIOBUSA

MIPUMEHEHHUS 3a/I1aHbI B AIBHOU popme

7.18

[IpuMeHATH mpocTEWIIME NPOrpaMMHBIE CPEACTBA M JIIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPCOMCTPUICCKUX 3aav

7.19

HpI/IBO,Z[I/ITB MMPpUMCPbI MATCMATUICCKHUX BaKOHOMepHOCTeﬁ B IMPpHUPOJIC U

JKU3HU, PACIIO3HABATh MPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[TpuMeHATH MoNTydYeHHbIE 3HAHHSI Ha MIPAKTHUKE: aHAIM3UPOBATh pPeabHbIe
CUTyalluM W TPHMEHSTHh W3yYEHHbIE IIOHATHS B IIPOIECCEe ITOMCKA
peleHus MaTeMaTHYECKU c(hopMyIHPOBAHHOM pooIeMBbl,
MOJIETTMPOBATh PEANbHBIC CUTYyallMH HA S3BIKE T'€OMETPUH, MCCIEIOBATH
MOCTPOCHHBIE MOJETH C HCIOJIb30BAHUEM T€OMETPUYECKUX MOHATHH H
TeopeM, ammapara aireOpsl, pemarh NPaKTHIEeCKUe 331a4H, CBI3aHHbIC C

HaXO0XKIACHUCM I'COMCTPUICCKUX BCINYNH

Kon
NpoBepPsieMOro
pe3yJibTara

IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpPaMMBbI CpeHero o0mero 0opa3oBaHus

6

I'eomerpus




OnepupoBaTh NOHITUSIMU: HMIMHIPUYECKAs TTOBEPXHOCTh, 00pa3yomiye

HHHHHﬂqueCKOﬁ MMOBCPXHOCTHU, HUIIMHAP, KOHUYCCKAA IIOBCPXHOCTbH,

6 oOpasyromme KOHMYECKOW TMOBEPXHOCTH, KOHYC, cdepudeckas
MOBEPXHOCTh
6.2 Pacnio3naBaTh Tena BpaieHus (IUIUHAP, KOHYC, cdepa U map)
6.3 OOBACHATDH CITOCOOBI TIOJYYCHHS TEJT BpaIlCHUS
6.4 KnaccudumupoBarh B3auMHOE pactiofiokKeHHe chephl U TIOCKOCTH
OnepupoBaTh MOHSTUSIMM: IIAPOBOM CETMEHT, OCHOBAHHUE CETMEHTA,
6.5 BBICOTA CETMEHTA, LIApPOBOM CJIOW, OCHOBAHUE ILIAPOBOIO CJIOS, BBICOTA
HIaApOBOTO CJI04, IIIAPOBOM CEKTOP
66 Beruucisate 00BEMBI M TUIOMIATM TIOBEPXHOCTEH TEN BpallCHWUS,
' TEOMETPHUUECKUX TeJl C MPUMEHEHHEM (popMyT
OnepupoBaTh MOHITHSIMH: MHOTOTPAaHHHK, BIHCAaHHBIM B cdepy H
6.7 OINMCAaHHBIN OKOJIO cepbl, cepa, BMUCaHHAs B MHOTOTPAHHUK WIIH TEJIO
BpallleHUs
63 BblUHMCHsATE COOTHONICHHS MEXIy IUIOMAASMH TOBEPXHOCTEH H
' 00BEMaMU TOJJOOHBIX Tell
6.9 N300paxath n3ydaembple QUTYPHI OT PYKH B C TMPUMEHEHUEM IMPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BbInonHATe (BBIHOCHBIE) IUIOCKHE YEPTEXKU U3 PUCYHKOB IMPOCTHIX
6.10 00BEMHBIX (UTyp: BUI CBEpPXY, COOKY, CHHU3Y; CTPOUTH CEUCHHS TeIl
BpallleHus
W3Bnekatb, MHTEPOPETUPOBATH M NPeoOpazoBbIBaTh HH(GOPMALUIO O
6.11 MPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NpeACTaBICHHYIO Ha
YepTeKax U pUCYHKaxX
[IpumensaTy reomeTpudeckue (HaKThl IS PEIICHHUS] CTEPEOMETPUUECKUX
6.12 3aja4, MPEIoJararoluX HECKOIBKO IIaroB PEUICHHUs, €CJIA YCIOBHS
MPUMEHEHUS 3aJIaHbl B IBHOU (hopMme
6.13 OnepupoBaTh MOHSATHEM: BEKTOP B IPOCTPAHCTBE
BoInonHATe OEHCTBUS CIOXKEHHS BEKTOPOB, BBIUUTAHUS BEKTOPOB H
6.14 YMHOKEHHUSI BEKTOpa Ha YHCIIO, OOBACHATh, KAKUMU CBOMCTBAMHU OHH
o0nanarT
6.15 IIpuMeHATh paBUIIO NAapaUIECIICIIUIIENA IIPU CIIOKEHUU BEKTOPOB
6.16 OrnepupoBaTh TOHATHUSMU: JIEKAPTOBBI KOOPAWHATHI B TPOCTPAHCTBE,

BCKTOpP, MOAYJIb BCKTOpPA, paBCHCTBO BCKTOPOB, KOOPAWHATHI BCKTOpPA,




yToia MCXKIOY  BCKTOpaMu, CKaJIIpHOC IIPOU3BCACHUC BCKTOPOB,

KOJUIMHCAPHBIC 1 KOMIIJIAHAPHBIC BEKTOPLL

6.17

HaxomuTh cymMMy BEKTOpPOB M NpPOU3BEACHHE BEKTOpA HAa YMCIIO, YTOJ
MEXJly BEKTOpaMH, CKaJIIPHOE IIPOU3BEIECHUE, PACKIIaAbIBaTh BEKTOP IO

ABYM HCKOJUIMHCAPHBIM BCKTOpaM

6.18

38.IlaBaTL IJIOCKOCTh YPAaBHCHHEM B HeKapTOBOﬁ CUCTEMEC KOOPpANHAT

6.19

Peniate HpOCTCﬁH.IHC reOMCTpUYCCKUC 3ala4hd Ha [PUMCHCHUC

BEKTOPHO-KOOPAWHATHOTO METOda

6.20

Pemarr 3agaum Ha J0Ka3aTEIbLCTBO MaTEMaTHUYECKUX OTHOILICHMH U
HaXO0XXACHUEC I'COMCTPUUCCKHUX BCIWYHH II0 06pa3uaM HIIN aJIrOpUTMam,
IMPUMCHSA HN3BCCTHBIC MCTOJBI npu peICHUHA CTaHAAPTHBIX

MAaTEMATHYCCKUX 3aJa4

6.21

IIpuMeHATh NpPOCTEHIIME NPOrPAMMHBIE CpPEICTBA M JJIEKTPOHHO-

KOMMYHUKAIITMOHHBIC CUCTEMBbI ITPU PCHICHUN CTCPCOMCTPUICCKUX 3a/1a1

6.22

IIpuBOoAUTH MpUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U

JKHU3HH, paCIIO3HABATDH IIPOSABIICHUC 3aKOHOB I'COMETPUN B UCKYCCTBC

6.23

[IpuMeHsATH TONlyuyeHHBbIE 3HAHMA HA TPAKTUKE: aHAJIU3UPOBAThH
peasibHble CUTyallud U TNPUMEHSATh HM3y4YEHHbIE TOHATHS B IpoIecce
MOMCKA pELIeHUs MaTeMaTu4ecku c(opMyIupoBaHHON MpoOIEeMBl,
MOJIEJIMPOBATh pealibHble CUTYalluU Ha SI3bIKE T€OMETPHUH, MCCIIEI0BATh
IIOCTPOEHHBIE MOJENIN C UCIOJIb30BAHUEM T'€OMETPUUYECKUX IOHATHI U
TeopeM, armnapara anreOpbl, pemarh NPakTUYECKUE 3aJJa4H, CBSI3aHHBIE C

HaXOKIACHUCM I'€COMCTPHUICCKUX BCINYNH




IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA 10 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

[I'eomeTpus

7.1

OcHOBHBIE TOHATHS CcTepeoMeTpuu. Touka, MpsiMas, IJIOCKOCTb, HPOCTPAHCTBO.
[TonsiTue 00  aKCMOMATUYECKOM  IOCTPOEHUH  CTEPEOMETPUHU:  AKCUOMBI

CTCPCOMCTPHU U CICACTBUA U3 HUX

7.2

B3aumHOe  pacmonokeHue NpAMBIX B IPOCTPAHCTBE:  IEpECEKarolIuecs,
napajuleJbHble W CKpeluBaromuecss mpsaMmble. llapajenbHOCTs NPSMBIX U
IUIOCKOCTEM B  TPOCTPAHCTBE: IApaJUIeNIbHBIE MpsIMBIE B  INPOCTPAHCTBE,
MapaJUIEIbHOCTh TPEX MPSAMBIX, MAPAUICIBHOCTh MPSAMOM U IUIOCKOCTH. YTJIBI C
COHAIIPABJICHHBIMU CTOPOHAMH, YTOJ MEXKIY MPSAMBIMM B IIPOCTPAHCTBE.
[TapamienbHOCTh IIIOCKOCTEW: NapaljIe/ibHbIE INIOCKOCTH, CBOMCTBA IapajuICIbHbBIX
miockoctei. [Ipocteitmme mpocTpaHCTBEHHBIC (DUTYpPHI HAa IIOCKOCTH: TETPadp,

KyO, mapajuieNenumne1, IoCTPOSHNE CeUeHU I

7.3

[lepneHAUKYyISIPHOCTh MOPSIMOM M IUIOCKOCTHU: NEPHEHAMKYJSIPHBIE MpsIMbIE B
MMPOCTPAHCTBEC, NPAMBIC TAPAJIJICIIBbHBIC Y ICPICHAUKYJISAPHBIC K IIJIOCKOCTHU, IIPHU3HAK
NEePHEHANKYIISIPHOCTH MPSMOM U MIIOCKOCTH, TEOPEMA O MPSIMON MEePIEHAUKYIIPHOU
MJIOCKOCTH. YTJBI B TPOCTPAHCTBE: YIroJd MEXKIY TMPSAMOA U IUIOCKOCTHIO,
JBYIPaHHBIA yroj, JUHEHHBIM yroa AByrpaHHoro yria. llepneHnukynsp u
HAKJIOHHBIC: PACCTOSHHME OT TOYKH 10 IUIOCKOCTH, PACCTOSHHE OT MPSIMON M0
TUIOCKOCTH, MPOEKIHs (PUTypbl Ha TUIOCKOCTh. [lepneHAuKyIsIpHOCTh MIIOCKOCTEH:
MpU3HAK  MEPHEHAUKYJIAPHOCTH  JIBYX  Iulockocre. Teopema o  Tpéx

NEPpNCHAUKYJIISIpax

7.4

IloHATHE MHOTOrpaHHMKA, OCHOBHBIC DSJIEMEHTHl MHOIOTPAaHHUKA, BBIIIYKIBIE H
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. [Ipmsma: n-yrosibHas
npu3Ma, TpaHU U OCHOBAaHMS MPU3MBI, MpsiMas U HAKJIOHHAs NMPU3Mbl, OOKOBas U
IIOJIHAsI TOBEPXHOCTH Npu3Mbl. [lapamenenunen, npsMOyTroiabHbIA HapalIeIeHIIe ]
u ero coricrtsa. [Iupamuna: n-yrojipHas nupaMuaa, FpaHd U OCHOBAHUE ITUPAMMIBI,
OOKOBasl M IOJIHAS MOBEPXHOCTh MUPAMU/IbI, IPABUJIbHAS U yCEUEHHAs NMUpaMUIA.
OneMeHTbl Npu3Mbl M nupamuzabl. [IpaBuiabHBIE MHOIOTpaHHMKHU: IIOHATHE
IIPaBUJIBHOTO MHOIOTPaHHHUKA, IPAaBWIbHAs NpU3Ma M MPaBWIbHAS IUpamMuia,

MpaBUIbHAS TPEYToJibHAS MUPAMUIA U MPAaBUIBHBIN TeTpasrap, Kyo. [IpencraBnenue




O MpaBWIbHBIX MHOTOTPaHHMKaX: OKTa’Jp, AOAEKa’aAp M ukocadapyrue CeueHus

MMPU3MBbI 1 TUPAMHUbI

CuMMeTpuss B INPOCTPAHCTBE: CHMMETPHsSI OTHOCUTEJIBHO TOYKH, IPSMOM,
7.5 IUIOCKOCTH. DJIEMEHTHl CHMMETPUH B MUPAMUJIAX, NapasuleJenuneax, IpaBUIbHbIX

MHOTI'OI'paHHHUKax

Brruncnenue 31eMEHTOB MHOTOTPaHHHKOB: p&Opa, auaroHanu, yriel. [lnomanb
OOKOBOIl TOBEPXHOCTM U IIOJIHOM NOBEPXHOCTU MPSMOW MNPU3MBI, IUIOIIAb
7.6 OCHOBaHUH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsMOW Tpu3Mbl. [1momane 60koBoi
MOBEPXHOCTU M TOBEPXHOCTH MPABWIBHOM MNHpaMHUAbI, TEOpeMa O IUIoLaau

yceuénHoi nupamuabl. [Tonsitue 06 06béMe. OObEM MUPAMUIBI, TPUIMBI

77 [TogoGHbIe Tema B mpocTpaHcTBe. COOTHOIICHHS MEXTY TIIOMIAISIMHA TIOBEPXHOCTEH,

00BEMaMU ITOTOOHBIX TEN

IHPOBEPSAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHHUSA OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI CPEJJTHET'O OBIIET'O OBPA3OBAHMUSA

Kon IIpoBepsiemble TPeGOBaHMS K MPeAMETHBIM Pe3yJbTAaTaM OCBOECHUS
NpoBepsieMoro OCHOBHOIi 00pa30BaTeJIbHOM NPOrPaMMBbI Cpe/IHero 0011ero
TpedoBaHMS oOpa3oBaHus

Biagenue meronaMu J0Ka3aTenbCTB, AJTOPUTMAMM PELICHUS 3a7ad;
yMeHHe (opMyIHpoBaTh M OMNEPUPOBATH MOHATHUAMHU: OIpeEIesICHuE,
aKCHUOMa, TEeOpeMa, CIEICTBUE, CBOWCTBO, IMPU3HAK, JI0KA3aTEIbCTBO,
paBHOCUJIbHBIE (DOPMYIMPOBKU; IPUMEHSATH UX; yMeHUE (HOPMYIUPOBAThH
00paTHOE M NPOTUBOIOJIOKHOE YTBEPXKACHUE, MPUBOIUTH MPUMEPHI H
KOHTPIPUMEPBI, HMCIHOJB30BaTh METOJ MAaT€MAaTHYECKOW WHIYKILHH;
1 IIPOBOAMTH  JI0KA3aTEIbHBIE PACCYXACHUA MpPU PEIIEHUU 3aj]ad,
OLICHUBATh  JIOTMYECKYH)  IPaBUJIBHOCTb  PACCYKICHUN; YMEHHE
OIEpUPOBATh MOHATUSAMU: MHOXECTBO, IOJMHOXECTBO, ONEpalMM Haj
MHOXECTBAMHU; YMEHHME HCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar Juis OIIMCaHUs PEaJbHbIX IIPOLECCOB U SIBICHUN U IIPU PELIEHUH

3aja4, B TOM 4YHCIE M3 JAPYTUX YYEOHBIX MPEAMETOB; YMEHHE

OINepHPOBATH MOHATUAMHU: rpad, CBA3HBINA rpad, AepeBo, IUKI, Tpad Ha




IUIOCKOCTH; YMEHHE 3aJaBaTb U ONMCHIBATh TIpadbl pa3IMUYHBIMU

crioco0amu; UCIOIB30BATh I'padbl MPHU PEIICHUH 3a/1a4

YMeHue onepupoBaTh MOHATUSIMH: HATYPAJIbHOE YMCIIO, LEI0E YHCIIO,
CTEMEeHb C IEJIBIM TTOKa3aTesieM, KOPEeHb HaTypajbHOM CTETCHH, CTEIICHb
C palMOHAJIBHBIM  TIOKaszaTejieM, CTENeHb C  JICHCTBUTEIBHBIM
mokasareyieM, JiorapudM UYUCIa, CHHYC, KOCHHYC U  TaHTCHC
MPOU3BOJIBHOTO YHCA, OCTATOK IO MOMAYNIO, PalMOHAIBHOE YHCIIO,
UppALMOHATILHOE  YHUCIIO, MHOXECTBA  HATypaJbHBIX, LENBIX,
paloHaNbHBIX, JEUCTBUTENBHBIX YHCEN; YMEHHE HCIIOJIb30BaTh
MPU3HAKU JIETUMOCTH, HAUMEHBIIUM OOIIMK JENUTETh W HAUMEHbIIEE
oO1ee kpaTHOe, aropuT™ EBKIIMIA TpHU pelICHUH 3a7a4; 3HAKOMCTBO C
Pa3IMYHBIMM  TO3UIIMOHHBIMA ~ CHUCTEMaMH  CYHUCJICHHS;  yMEHHE
BBITIOJIHATh BBIYUCIICHUE 3HAYCHHH W TPEeoOpa3oBaHUs BBIPAKCHHH CO
CTENICHSIMH M JiorapudMaMu, TpeoOpa3oBaHus IPOOHO-PAIIMOHATBHBIX
BBIPOKCHHUI; YMEHHE ONEPHUPOBATH MOHATHUSAMHU: IOCIIEIOBATEIHLHOCTD,
apupmMeTuyeckas nporpeccus, reoMeTpuyecKas nporpeccusi,
OCCKOHEYHO yOBIBafOIIas TreoOMETpHYecKass TPOrpeccHsi; YMEHHE
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHUCJIE C TOMOIIBIO PEKYPPEHTHBIX
dbopMys; yMEHHE ONEPHPOBATh TMOHATHIMH: KOMIUIEKCHOE YHCIIO,
CONpsHKEHHBIE KOMITJIEKCHBIC YHCIIa, MOIYJIb U apIYMEHT KOMILIEKCHOTO
yucima, ¢opMa 3alMCH  KOMIUIGKCHBIX 4Hcel  (reoMeTpuueckas,
TPUTOHOMETpHUYECKass W  anreOpamueckas); yMeTh  IPOU3BOIWTH
apuMeTUYECKHE JECUCTBUS C KOMIUICKCHBIMU YHUCJIaMH; TPUBOIHTH
NpUMEPHl  UCITOJB30BAHMS ~ KOMIUIEKCHBIX  YHCEN;  ONEpPUpPOBATH
MOHATUSAMU: MaTpulia 2x2 u  3X3, omnpeneauresib  MaTpULbl,

I‘eOMeTpI/I‘-IeCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMeHue onepupoBaTh MNOHATHUSMHU: pPallMOHAIBHBIE, MppalMOHAIbHBIE,
MoKa3aTelbHble, CTETEHHbIE, JIOTapu(pMUUYECKHe, TPUTOHOMETPHUECKHE
YpPaBHEHHS U HEPABEHCTBA, HUX CUCTEMBI; YMEHHE OIEPUPOBATH
MOHSTUSMM: TOXAECTBO, TOXKIECTBEHHOE NpeoOpa3oBaHHe, YpaBHEHHE,
HEPABEHCTBO, CHCTEMa YpPAaBHEHUH M HEPABEHCTB, PaBHOCHJIBLHOCTH
YpaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHME pellaTh YpPaBHEHMS,
HEPABEHCTBA M CHCTEMbI C IOMOILIBIO Pa3jIMYHBIX NPUEMOB; peLIaTh
YpPaBHEHUsI, HEPAaBEHCTBA M CHCTEMBI C IapaMETpPOM; IPUMEHSTh

YpaBHCHU, HCPABCHCTBA, UX CHUCTCMBI Ui PCHICHUA MATCMATHYCCKUX




3aJa4 U 3a]1a4 U3 pa3IMuHbIX 00JacTel HayKu U pealbHOM KU3HU

YMeHue omnepupoBaTh MOHATHSIMH: (DYHKIOHSA, YETHOCTH (YHKIUH,
NEPUOANYHOCTh (YHKIUH, OTPAHMYEHHOCTh (PYHKIIMH, MOHOTOHHOCTb
GYHKIUH, SKCTpeMyM (YHKIIUH, HAaHOOJIbIIIee U HAaUMEHbBIIICEe 3HAYCHUS
(GYHKIIMM HA IPOMEXKYTKE, HeMpepbIBHAA (YHKIIHS, aCUMITOTHI Tpaduka
GyHKIMH, TIepBasi ¥ BTOpas Mpou3BOAHAS (DYHKIIMH, TEOMETPUUCCKUN U
(U3UYECKUI CMBICI TIPOM3BOJHOM, TIEpPBOOOpa3Has, ONpeaeaEHHbIN
WHTETPAI, YMEHUE HAXOJWUTh ACUMNTOTHI rpaduka (GYHKIHU; YMCHHE
BBIYMCIIITH  MPOU3BOAHBIE CYMMBI, TPOU3BEACHUS, YACTHOTO U
KOMIO3UIMHM (YHKIUI, HAXOJUTh YPAaBHCHHE KacaTelbHOW K TpadukKy
GYHKIIMM; yMEHHE HAaXOJUTh IMPOU3BOJHBIC 3JIEMEHTAPHBIX (DYHKIIHUIA;
YMEHHE UCIOJIb30BaTh IPOU3BOJIHYIO JUIsI HUCCICIOBaHHS (YHKIUH,
HAaXOJUTh HAWOOJIBIIME W HAUMEHBIIME 3HA4YeHUs (PYHKIMA, CTPOUTH
rpad¥Ky MHOTOYJICHOB C HCIIOJIb30BAHHEM amrapaTa MaTeMaTHYeCKOTro
aHajau3a; MPUMEHATh NPOU3BOJHYIO Il HAXOXKJEHUS HAWIYYILIEro
peleHns] B MPUKIAAHBIX, B TOM YHCIE COLMATbHO-DKOHOMHUYECKUX U
buznyeckux 3aJadax; HaXOJIUTh IUIOMIAU U 00BEMBI (DUTY C TOMOIIBIO
MHTErpaja; MPUBOJIUTH MPUMEPHl MAaTEMaTUYECKOTO MOJCIHPOBAHUS C

noMouibio AudQepeHnanbHbIX ypaBHEHUN

YMeHue omnepupoBaTh MOHATHSAMHU: Tpaduk GyHKOHH, OOpaTHas
GyHKIMS, KOMIO3UIMS (YHKUWH, JTUHEeHHas (yHKIHS, KBaJIpaTU4Has
byHKIHS, panyoHaIbHas byHKIHS, CTEeTeHHAas byHKIHS,
TPUTOHOMETpUYECKHE  (PYHKIMH, OOpaTHble TPUTOHOMETPUYECKHE
GyHKIMKM, TIOKa3aTeNbHass | Jorapudmudeckas G(YyHKIWH, YMEHHE
CTpOUTh TpadUKU H3YYCHHBIX (YHKIHMHA, BBIIOJIHATH NMPEOOpazOBaHUS
rpadukoB GyHKIIHMHA, UCTIONB30BaTh TPaQUKU IJIs1 H3yYCHHSI TTPOIIECCOB U
3aBUCUMOCTEH, MpU peIIeHUH 3a7ad U3 JAPYTruX Y4eOHBIX MPEIMETOB H
3aJa4 U3 peasibHOM KU3HU; BhIpaxaTh (OpMyIaMH 3aBUCUMOCTH MEXKIY
BEJIMYMHAMH; HCIIOJIb30BaTh CBOMCTBA W Tpapuku (QyHKUOUH Ui
pellleHrs] ypaBHEHUH, HEPABEHCTB U 33/1a4 C IMapaMeTpaMu; u300paxarhb
Ha KOOPAMHATHOM IIJIOCKOCTM MHOXECTBA PpELICHUM YypaBHEHUH,

HEPABCHCTB U UX CUCTEM

YMmenune peiiaTb TEKCTOBBIC 3adadd Pa3HbIX THUIIOB (B TOM 4YHCJIIE Ha

MMPONLCHTHI, AOJIM U YaCTH, Ha JABUKCHUC, pa60Ty, CTOUMOCTb TOBApOB U




YCIIyT, HAJIOTH, 33JIa4y U3 00JIaCTH YIpPaBIEHUS JTUYHBIMU U CEMEHHBIMU
¢buHaHCAMM); COCTaBJIATh BBIPRKEHUS, YPaBHEHHs, HEPAaBEHCTBA U HUX
CHUCTEMBI IIO YCJIOBHIO 3aJa4, MCCIEIOBATH IIOJy4EHHOE DPELICHUE H
OLICHUBATh IPaBAONOJOOHOCTh pE3yJbTaTOB; yYMEHHE MOJEIUPOBATh
peanbHbIe CUTyallUM Ha $3bIKE MATEMAaTHUKH; COCTABIISTh BBIPAXKECHMS,
YPaBHEHUsI, HEPAaBEHCTBA M HX CHUCTEMBbI [0 YCIOBHUIO 3aJayH,
HCCIIE0BATh TIOCTPOEHHBIE MOJEIM C HCIOJB30BAHMEM aIapara

anreOpbl, UHTEPIIPETUPOBATH MTOJyUEHHBIH pe3yabTar

VYMeHHe olepupoBaTh MOHATUAMU: CpeHee aprupMeTHIecKoe, MeIaHa,
HanOoJpIllee W  HAaWMEHbLIEC 3HAYEHHUs, pa3Mmax, JUCHepCHs,
CTaHJAapTHOE OTKJIOHEHHE YHCJIOBOrO Habopa; yMEHHE W3BJIEKATh,
MHTEPNPETHPOBATh HWH(GOPMAIHIO, TPEACTABICHHYI0 B Tabiumax, Ha
JaMarpamMMax, rpadukax, OTpakarollyro CBOMCTBA PEabHBIX MPOIECCOB U
SIBIICHUI; TIPEJICTABIIATH HHPOPMAIINIO C TIOMOIIBIO TAOJHII M IUArpamMM;
UCCIIeI0BAaTh CTATUCTUYECKUE JaHHBIE, B TOM YHCJIE C NPHUMEHEHHEM
rpadMuecKuX  METOJOB W  DJIEKTPOHHBIX  CpPEACTB;  TrpaduyecKku
UCCIEI0BaTh COBMECTHBIE HAONIOAECHHS C TOMOIIBIO JTHAarpaMMm

pacceuBaHys U JINHEWHOU perpeccun

YMeHue onepupoBaTh IOHATUSMHU: CIy4alHBIM OIBIT W CIIy4alHOE
COOBITHE, BEPOSTHOCTh CIy4yallHOro COOBITUS; YMEHHME BBIYMCIATH
BEPOSITHOCTh C HCIIOJIB30BaHUEM TIpaUUeCKUX METO/0B; NPUMEHSThH
(GOopMyJBl CIIOKEHUSI M YMHOXEHHs BEpOSATHOCTEH, (hopMyily MOJHOU
BEPOSATHOCTH, hopmyny bepHymmm, komOuHAaTOpHBIE (QaKTHl U HOPMYIIBL;
OLICHUBATh BEPOATHOCTH pEAIbHBIX COOBITHH; yMEHHE OIEepUpOBaTh
NOHATUAMM: Cly4ailHass BEJIWYMHA, PpacIpeneieHUue BEpPOSTHOCTEM,
MaTEMaTHYECKOE OKHUIAHHWE, IUCHEPCHSA M CTAaHJAPTHOE OTKIOHCHHE
ClydaifHOW BENMYUHBI, (QYHKIMHA paclpeleNeHuss W  IUIOTHOCTH
PaBHOMEPHOIr0, IIOKA3aTEIIbHOTO W HOPMAJIbHOTO  PAaCHpPENEICHM;
YMEHHME MCNOJIb30BaTh CBOMCTBA M3YyYEHHBIX pacHpelesIeHud Juis
peleHus 3agad; 3HAKOMCTBO C HOHATHSAMM: 3aKOH OOJIBIIMX YHCEl,
METOABI BBHIOOPOYHBIX HCCIEOBAHUI; yYMEHHE TPHUBOIAUTH IPUMEPHI
IPOSIBICHUS 3aKOHA OOJIBIIMX YHMCEI B HPUPOAHBIX M OOIIECTBEHHBIX
ABJICHUSAX; YMEHHE ONEPUPOBATH IIOHATUSAMU: COUETAHHE, IIEPECTAHOBKA,
YUCJIO COYETAHWM, YHCJIO TEPEeCTaHOBOK, OWHOM HbIOoTOHA; ymeHHe

OPUMEHSITh KOMOMHATOPHBIE (PAKTHI M pacCyKACHUS Ul PELICHUS 3aa4;




OLICHUBATh BEPOATHOCTHU PCaIbHBIX CO6I>ITI/II>1§ COCTaBJIATH

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOHy‘lCHHLIfI pe3yiibTaTt

YMeHne omnepupoBaTh MOHATHUSMHU: TOYKA, NpsMasi, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJWYMHA YIJIa, IUIOCKUHA yroi,
JIBYTPaHHBIA yTOJ, TPEXTPAHHBIM Yroj, CKpPELIUBAIOLIUECS MpPSIMBIE,
NapajuIeIbHOCTh U MEPHEHIUKYISIPHOCTh MPSAMBIX U IUIOCKOCTEH, yroin
MEXAy MOPSAMBIMH, YrOJd MEXKIY MPsIMOW U IUIOCKOCTBIO, YTOJ MEXKIY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU 0 MJIOCKOCTH, PACCTOSIHUE MEXKIY
MPSIMBIMU, PACCTOSTHUE MEXKY TUIOCKOCTSIMU; YMEHHE HCIOIb30BaTh MPH
pelIeHnn 3a1a4 U3y4deHHblEe (PAKThl U TEOPEMbI IUIAHUMETPUU; YMEHHE
OIICHUBATh pa3Mepbl OOBEKTOB  OKPYXKAIOIIEr0 MHpa; CTPOUTH
MaTEMaTHYECKUE MOJIEIM C IOMOIIBI0O TI'E€OMETPUUECKHUX IOHATUH H

BCJIMYHH, p€IIaTb CBA3aHHBLIC C HUMU IMPAKTHYCCKUC 3ala4n
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YMeHue onepupoBaTh MOHATUSAMU: IJIOWAAb (QUTYpbl, 00bEM (UTrypsl,
MHOTOTPaHHUK, MPaBUIbHBIII MHOTOIPAaHHUK, CEYEHHE MHOTOTPaHHUKA,
Ky0, mapajuiefenumnen, NpusMa, NOUpaMmuia, (Gurypa M IMOBEPXHOCTb
BpallleHHs, UWIMHIpP, KOHYC, map, cdepa, miomans chepsl, IUIOmaib
MOBEPXHOCTU MUPAMUJBI, MPU3MBIL, KOHyca, IWIMHIApA, 00BEM Kyoba,
MPSIMOYTOJIBHOTO Tapajlieienuneaa, MUpaMuabl, MPU3MbI, LHWIAHIpA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEUCHUS KOHYca U LWIMHIpA,
NapajuleJIbHblE OCH WM OCHOBAaHMIO, CEUYEHHE IIapa, IUIOCKOCTD,
Kacaromascs cdepbl, HUIUHAPA, KOHYCa; YMEHHE CTPOHUTHh CEYCHHE
MHOTOTPaHHHKA, U300pakaTh MHOTOTPAHHUKH, (QUTYPHI U MMOBEPXHOCTH
BpAIllEHHUsI, UX CEYEHHs], B TOM YHCJIE C TIOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
yMEHHE MPUMEHSTh CBOMCTBA Tr€OMETPUIECKUX (PUTYp, CAMOCTOSTENHEHO
bopMyIIHpOBaTh OMPEENICHNS U3YYaeMbIX (PUTyp, BBIIBUTaTh TUIIOTE3bI
0 CBOWCTBaX M MPU3HAKAX T€OMETPUUIECKUX (UTYpP, OOOCHOBHIBATH WIIH
OMpoBepraTh HX; yMEHHE MPOBOAUTH KiacCUPUKAuio QGUryp Imo
pa3INYHBIM TPHU3HAKAM, BBHITIOTHATH HEOOXOTUMBIC JOTOTHUTEILHBIC

MIOCTPOCHHS
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VYmMmenue OIICpHUPOBATE ITOHATUSAMM: ABMXKCHUC B  IIPOCTPAaHCTBE,
napajuieJbHbII MEPEeHOC, CUMMETPHS Ha IJIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHMe MOA00Ms, TOM00HBIE (GUTYPBI;, YMEHHE

paciio3HaBaTb PABHBLIC U HO,Z[O6HBI€ (I)I/Il"ypbl, B TOM 4YHCIIC B IPUPOAC,




HUCKYCCTBE, apXHTEKTypPE; HCIIOJIb30BaTh T'€OMETPHUYSCKHE OTHOIICHHS
IpU PEIICHWH 3a7a4; HAaXOJUTh TEOMETPUYECKHE BEIWYUHBI (IJIMHA,
yroj, IUIomaab, O0BEM) MpU pEIIeHWH 3a]ad U3 JPYTUX YICOHBIX
MPEeIMETOB M U3 PEaTbHON KM3HU; YMEHUE BBIUUCISITH T€OMETPHUUECKHE
BEJIMYMHBI (IJIMHA, YroJ, IUIOMIaNb, O0BEM, IUIOIIAJb TOBEPXHOCTH),
UCTIONB3YSl M3y4YeHHBbIE (OPMYIBI M METOMABI, B TOM YHCIE: IUIOIAIb
MOBEPXHOCTH MUPAMUJIBI, IPU3MBI, KOHYCa, IWIHHIPA, TUIOIAIL CHEphI;
00BEM Ky0a, TPSAMOYTOJBHOTO MapauleienuIieaia, MTHPaMUIbI, TPU3MBI,
[MWIMHApPA, KOHyca, IIapa; yMEHHWE HAXOJUTh OTHOIICHUE OO0BEMOB

noJ00HBIX (uryp

12

YMeHue ONCpHUPOBATh INOHATUAMU: IIPAMOYTOJIbBHAA CUCTEMA KOOPAUHAT,
BCKTOpP, KOOpAMHATBI TOYKH, KOOPAHWHATBI BCKTOpPA, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHUCIIO, PA3JIOKECHHUEC BCKTOpPa IIO0 6a3Hcy,
CKaJIIpHOC MPOMU3BCACHUC, BCKTOPHOC IIPOMU3BCIACHUC, YIOJI MCKIAY
BCKTOpaMH; YMCHUC HUCIIOJIb30BATb BCKTOpHBIﬁ u KOOp,Z[I/IHaTHHﬁ MCTOJ
IJid pCICHUA TCOMCTPHUYCCKUX 3aaad MW 3adad ApYyrux y‘Ie6HBIX

npeaMCETOB

13

YMmenue BbIOMpaTh NOAXOIAIIMA METOA JJisi pelIeHHus 3aauu;
MNOHUMAHHUEC 3HAYUMOCTU MATCMATUKKW B M3YUCHUH I[PUPOJHBIX U
OOLIECTBEHHBIX  MPOIECCOB M  SBJICHMI; YMEHHE pAaclo3HaBaTh
MMPOSABJICHUC 3daKOHOB MAaTCMATUKH B HCKYCCTBC, YMCHHC IIPUBOJUTH
NpUMEpPbl MAaTEeMaTUYECKUX OTKPBITUH POCCUHUCKOM UM  MHUPOBOH

MaTE€MaTHYECKOU HayKH




IHEPEYEHD 2JIEMEHTOB COIAEPKXAHUA, IIPOBEPAEMBIX HA
EI'D 11O MATEMATHUKE

IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

Kox
1 Hucna 1 BBIYMCICHUS
1.1 Hatypanbnble u nensle yncina. [Ipu3Haku 1e1MMOCTH LEIbIX YHCET
- Pammonanbhbele uncna. OOBIKHOBEHHbIE UM J€CATUYHbIE ApPOOH, MPOIECHTHI,
' OecKOHEUYHbIE IEPUOANUECKUE IPOoOH
13 Apudmernaeckuit KOpEHb HaTypaJIbHOU CTEIICHHU. HevictBus c
' apuMeTUYeCKUMHU KOPHIMHU HATypaIbHON CTETIEHU
14 Crenenbp ¢ uenbiM mokaszateneM. CTeNeHb C panUMOHAIBHBIM ITOKa3aTeNIEM.
' CBoiicTBa CTENEHU
s CuHyCc, KOCMHYC M TaHIT€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApPKTaHI'€HC YHUCIOBOTO apryMeHTa
1.6 Jlorapudm yucna. [lecaTuunbie 1 HaTypabHBIC JOTApU(PMBI
JleficTButenpHble YHCIa. ApuPMETHYECKHUE Olepalud ¢ JACHCTBUTEIHHBIMH
1.7 yucnamu. [lpuOnukE€HHBIE BBIUMCIICHUS, IpaBHJa OKPYIJIEHUS, NPHUKUAKA U
OIIEHKA Pe3yJIbTaTa BhIYUCICHUI
1.8 [IpeobpazoBanue BrIpaxeHUH
1.9 KommekcHele uncia
2 YpaBHEHHUs U HEpABEHCTBA
2.1 Lenbie u 1poOHO-paIIOHANIEHBIE YPAaBHEHUS
2.2 HppanuonaibHble ypaBHEHUS
23 Tpuronomerpruyeckue ypaBHEHUS
2.4 [TokazarenpHbIe U TOTapuPMUIECKIE YPABHEHUS
2.5 Ienbie 1 1poOHO-paIIMOHATILHBIE HEPABEHCTBA
2.6 HppanroHanbHble HEpABEHCTBA
2.7 [TokazaTenpHbIC U JOTapU(MHUUECKIE HEPABEHCTBA
2.8 TpuronomeTpuuecKkue HEPaBEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB
2.10 VYpaBHEHHUs1, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Matpuia cucTeMbl JIMHEHHBIX ypaBHEHUI. OnpeaenuTesb MaTPULIbI




3 OyHKIUH U TpaPuKH
11 Oynk1us, cnocodsl 3ananust ¢yHkuuu. I'padux ¢pynkuuu. B3anmuo oOGpaTHbIe
' dbyukaun. YétHbie 1 Heu€THbIe PyHKIMU. [leproanyeckue GyHKIMN
Ob6nacTe ompeaeneHuss U MHOXECTBO 3HaueHWd ¢(ynkuumu. Hynu ¢yHkmnum.
15 [IpoMexXyTKH 3HAKONOCTOSHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH (DYHKIIHMH.
' MaxkcuMyMBbl 1 MHUHUMYMBI (QyHKOWH. HanOosblee W HavMEHbIIEEe 3HAYCHHE
(YHKIIUU Ha IPOMEKYTKE
33 CrenenHas (DyHKIMS C HAaTypalbHbIM M LI€JbIM MNoka3areneMm. EE cBoiicTBa u
' rpaduk. CBoiicTBa U rpaduK KOpPHS 7-OU CTEHIEHU
34 Tpuronomerpuieckne GyHKINU, UX CBOHCTBA U Tpa(uKH
3.5 [Toka3zarenbHas u norapudmMuyeckas GyHKIMH, IX CBOWCTBA U TpapUKU
16 Toukn paspsiBa. AcuMnToTel TrpadukoB ¢yHkuuid. CpoiicTBa (QYHKIHUH,
' HEMpPEepHIBHBIX Ha OTPE3Ke
3.7 IlocnenoBaTeILHOCTH, CIIOCOOBI 3aJaHUS MOCIEA0BATEILHOCTEN
- Apudmernueckass W reoMmerpuyeckas mporpeccun. Dopmyna  CI0XKHBIX
' IIPOLICHTOB
4 Hayana maTematuueckoro ananusa
4.1 [TpousBoanas pyukiuu. [Ipon3BoaHbIE 2IEMEHTAPHBIX (PYHKITUN
[IpumeHeHre TPOW3BOJHONW K HCCICIOBAHUIO (DYHKIIMH HAa MOHOTOHHOCTH H
4.2 SKCTpeMyMbl. HaxoxaeHne HanOONbIIero U HauMEHbBILIEro 3HaYCHHUsS (YHKIMU
Ha OTpe3Ke
4.3 [TepBooOpasnas. MaTerpan
5 MHoOkecTBa 1 JIOTHKA
5.1 MHoxecTBO, onepauu HajJ MHOKecTBamu. J{narpammer Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomeTpus
7.1 ®urypsl Ha MIIOCKOCTH
7.2 [IpsiMbie U MIIOCKOCTH B MPOCTPAHCTBE
7.3 MHOrorpaHHuKu




7.4 Tena u NOBEpXHOCTH BpaICHUS

7.5 KoopauHnats! 1 BEKTOPHI

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* Maremaruka: anredpa v Hayajla MaTeMaTUYECKOTO aHaIN3a, FEOMETPUSL.
I'eomerpus. 10-11 ximacc. Atanacsan JI.C., byry3oB B.®., Kagomues C.b. u ap.

AxkumonepHoe obuiectBo «M3narensctBo «lIpocBemenue

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

Maremaruka: anreOpa 1 Hadajla MAaTEMaTUYECKOTO aHAIN3a, TEOMETPUSI.
I'eomerpus :

M34 10—11-e knaccsl : 6a30BbIi U YIIIyOIEHHBIA YPOBHU | METOANYECKUE
pPEeKOMEHaIMU K YUeOHUKY

JI. C. Atanacsina, B. @. byty3oBa, C. b. Kagomuena u ap. — Mockaa :

ITpoceemienue, 2023 — 38 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

www. yaklass.ru
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