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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 CTaHAAPTa CPEAHETro O0IIero o0pa3oBaHus,
C YyuéTOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUN, MPEABABIAEMBIX K
MaTeMaTH4eCcKoMy OOpa3oBaHUIO, WU TPATUIUNA POCCUUCKOTO 0Opa3oBaHUS.
Peanuzanus mporpamMMbpl 00ecTieunBaeT OBIAJACHUE KITFOYEBBIMU KOMIIETEHITUSIMH,
COCTABJISIIOIIIUMU OCHOBY JJIS CaMOPa3BUTHsI M HENPEPHIBHOTO 00pa3oBaHUS,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO W I[I03HABATEIIbHOTO pa3BUTHUS
JUYHOCTHU O0YYarOIIUXCS.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTe y4eOHOro Kypca TE€OMETPUM Ha YpPOBHE CpEIHEro oOLIero
oOpa3oBaHMsl OOYCIIOBJIEHA MPAKTUYECKOW 3HAYUMOCTBIO METANpEeAMETHBIX U
OPEIMETHBIX PE3YJbTATOB OOYUYEHHUS T'€OMETPUM B HAIPABICHUU JMYHOCTHOIO
pa3BuTus oOydaronuxcsi, (GopMUpOBaHUS (PYHKIIMOHAIBHOM MaTeMaTHYECKOU
TPaMOTHOCTH, U3YYEHHUS APYTUX yU4EOHBIX AUCUMILINH. PazButue y oOyuarommxcs
NPaBWIBHBIX MPEJICTaBICHUA O CYIIHOCTH M TNPOHMCXOKICHUH T€OMETPUUYECKHX
abcTpakuui, COOTHOLIEHUH PEATBbHOTO U HUICAIBHOT0, XapakTepe OTpaKeHUs
MaTeMaTUYECKON HayKOH SBJIEHMH M MPOLECCOB pEAJbHOIO MHpa, MECTe
TE€OMETPHUH B CUCTEME HayK U POJH MaTEeMAaTHYECKOTO MOJCTHUPOBAHUS B HAYIHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIUICHHUS, HEOOXOAMMBIX s aJanTalud B
COBPEMEHHOM OO0I1[ECTBE.

I'eometpust siBasieTcss OAHUM K3 0a30BbIX MPEIMETOB HA YPOBHE CPEIHETO
oOmero oOpa3oBaHMs, TaKk Kak OOECIEYMBAET BO3MOXHOCTb H3YYEHHUSA Kak
JTUCIMIUTAH €CTECTBEHHO-HAYYHON HAMpPaBICHHOCTH, TaK U TyMaHUTapHOM.

Jlormueckoe MbIIUIEHHE, (HOPMHUPYEMOE NpPU H3YYEHHH OO0YyYaroIUMHCS
HNOHATUHHBIX OCHOB T'€OMETPUU U IOCTPOCHUHU LEMOYKHU JOTMUECKUX YTBEPKICHUN
B XOJI€ DEIIEHUS TeOMETPUYECKHX 3a7ad, YMEHHUE BBIIBUTATh U OMPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCHOJB3YIOTCS MPHU PEUIEHUH 3a]ad €CTECTBEHHO-
HAYYHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (pU3uKu.

YMeHue opueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX O00JaCTIX AEATENbHOCTH 4enoBeka. OpHEHTalMs 4esloBEKa BO BPEMEHH U
IPOCTPAaHCTBE — HEOOXOJMMOE YCIOBUE €ro COIMalbHOro ObITHS, (opma
OTPaXXEHUSI OKPYKAIOIIEr0 MHUPA, YCIOBHE YCIEIIHOTO MO3HAHUS U AKTUBHOIO
npeoOpazoBaHusi  jAeWcTBUTENbHOCTH.  OmnepupoBaHue  MNPOCTPAHCTBEHHBIMU

oOpazamu OO0bBEIUHSET pa3Hble BUIbl y4eOHONW U TPYAOBOM JAESITEIBHOCTH,
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SABJISIETCSI OAHUM U3 MPOQPECCHOHAIBHO BAXKHBIX KA4YeCTB, MOITOMY aKTyallbHa
3amaya (opMUpOBaHUS y OOYYAIOIIUXCS MPOCTPAHCTBEHHOI'O MBIIIJICHUS Kak
Pa3HOBUJHOCTH OOpPA3HOrO MBIILICHUS] — CYLIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKON JEATEIbHOCTH 10 MHOTUM HAMPABJICHUSIM.

Ilens ocBoenmsi mporpamMmbl yueOHOTO Kypca «l'eomerpusi» Ha 06a3oBOM
ypoBHE 00yueHus — oOmeoOpa3oBareibHOE U OOIIEKYJIbTYpHOE pa3BUTHE
oOyyaronuxcst  yepe3  oOecredyeHME  BO3MOXKHOCTM  NPUOOpETeHHUs] U
WCIIOJIb30BAHUSA CHUCTEMATHUYECKUMX TIE€OMETPUYECKUX 3HAHMM W JCUCTBU,
crielU(pUYHBIX TEOMETPUHU, BO3MOXKHOCTHU YCHEIIHOTO MPOJOJKEHHST 00pa3oBaHus
M0 CIEUUAIBHOCTSAM, HE CBA3aHHBIM C MIPUKIIAIHBIM UCIOJb30BAHUEM T€OMETPUH.

[Iporpamma no reoMerpuu Ha 0a30BOM YpOBHE IMpeJHA3HAYEHA s
00yJaroImMXCsl CPeAHEN IIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTpyAHEHUN
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum 00pa3oMm, oOydaroniuecs: Ha
0a30BOM YpOBHE JOJDKHBI OCBOMTH OOIIUME MATEMAaTHYECKHUE YMEHWsI, CBSI3aHHBIE
CO chnenu(puKod TEOMETPUU U HEOOXOJIMMBbIE IS JKU3HH B COBPEMEHHOM
oOmectBe. Kpome 3TOr0, OHM MMEIOT BO3MOXHOCTh M3YYHTh T'€OMETpHUIO Ooliee
nIyOOKO, €Ciii B JajbHEWIleM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUAX B MPOGECCUOHATHHOU EATeTLHOCTH.

JlocTikeHHe 1eTM  OCBOCHHS TPOrpaMMbl 00ECIIEUMBACTCS pElICHUEM
COOTBETCTBYIOIIMX 3amad. [IpuopuTeTHBIMH  3aJadyaMud  OCBOCHHUS  Kypca
«I"eometrpun» Ha 6a3o0BoM ypoBHEe B 10—11 kiaccax sBisitOTCS:

e (opMupoBaHHe TPEACTaBICHUS O TEOMETPUUM KaK 4YacTU MHUPOBOU

KYJbTYPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYXKAIOIIUM MUPOM;

e (dopMHpOBaHUE TIPEACTABJICHHUS O MHOTOTPAHHHKAX M TeJaX BpPAIICHUS
KaK 0 BaXHEHIIMX MAaTeMAaTHUYECKUX MOJENSIX, MO3BOJSIOMIUX OMUCHIBATH
U U3y4aTh pa3HbIC SIBJICHUS OKPY>KAIOIIET0 MUPA;

e (opMupoBaHHE YMEHHUS pacllO3HaBaThb Ha 4YEPTEXKAX, MOJEIIX U B
peaIbHOM MHUpPE 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 BPAIlEHHUS U UX OCHOBHBIMU CBOMCTBaMU;

e OBJAJECHHWE  aAJITOPUTMAMHU  PEIICHHS  OCHOBHBIX  THUIIOB  3aJady;
dbopMHupoBaHHEe yMEHHUS  TPOBOJUTH  HECJOXKHBIE  JOKa3aTeJbHbIC
paccyXIeHus B XOJC PCIICHHS CTEPEOMETPUUECKUX 3ajlad M 3ajay C
MPAKTUUYECKUM COJICPKAaHUEM;

* pa3BUTHUE WHTEJUIEKTYaJbHBIX U TBOPYECKHUX CIOCOOHOCTEMN
oOydJaronuxcsi, TMO3HABAaTEIbHOM  AKTMUBHOCTH,  HCCIIEOBATEIHCKUX
yMEHUH, KpUTUIHOCTH MBIIILICHUS;



e (dopmupoBaHUE byHKIIMOHATBHOM IPAMOTHOCTH, pEJIEeBaHTHOM
F€OMETPUM: YMEHHE PpACIO3HAaBaTh IMPOSBICHHUS T'E€OMETPUYECKHUX
NOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEM B pEaJbHbIX KU3HEHHBIX
CUTyallUsIX U NPU H3YYEHUH APYTHX YUYEOHBIX MPEIMETOB, MPOSIBICHUS
3aBUCUMOCTENl M 3aKOHOMEPHOCTEH, (OpMyIupoBaTh HX Ha S3BIKE
T€OMETPHUM U CO34aBATh TEOMETPUUECKUE MOJEIIH, TPUMEHATh OCBOCHHBIN
F€OMETPUYECKAN anmapaTr Uil PEleHUus NPaKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLIEHUBATD MTOJTYyYECHHBIE PE3YJIbTATHI.

OTIUYUTEeNbHON OCOOEHHOCTHIO MPOTPAMMBI SBIISETCS BKIIOYEHHE B KypC
CTEPEOMETPUM B HAYaJle €ro H3y4eHUs 3a]ay, pellaeMblX Ha YPOBHE
UHTYUTHUBHOTO MO3HAHUSI, ¥ ONpeeIE¢HHBIM 00pa3oM OpraHru3oBaHHasi paboTa Hajl
HUMH, 4YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO M MIPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJIUPYET NMPOTEKAHUE UHTYUTUBHBIX IIPOLIECCOB, MOTUBHPYET K
JAJIbHEHIIIEMY U3YYEHMIO ITPEAMETA.

[Ipenmnourenue oTAAETCA HAISAHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh MPEIMETHO-
IIPAKTUYECKON JEATEIbHOCTU. Pa3BUTHE INPOCTPAHCTBEHHBIX IIPEIACTABICHUN Y
ydalmxcsi B Kypce CTEPEOMETPUM IPOBOAUTCA 3a CUET peuieHus 3aaad Ha
CO3/1aHH€  TMPOCTPAHCTBEHHBIX 00pa30oB W  3agady Ha  OIEpUPOBAHUE
POCTpaHCTBEHHbIMU oOpazamu. Coznanue oOpa3a TPOBOJUTCS C OMOPOM Ha
HarJIAJIHOCTh, @ OIlepUpPOBaHUE O0Opa3oM — B YCIOBUAX OTBICYEHHUS OT
HarJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €TI0 UCXOIHOTO COJEPKAHUS.

OcHoBHBIE coaeprkaTenbHble TMHUM Kypca «['eomerpum» B 10-11 kiaccax:
«MHororpanHukm», «lIpsMbie U TIIOCKOCTH B IPOCTPAHCTBEY, « Tena BpauieHus»,
«BeKTopbl U KOOPJIMHATHI B TPOCTPAHCTBE». DOPMUPOBAHHE JTOTUUECKUX YMEHUN
pacrpenensercs HE TOJbKO MO COAEPKATENbHBIM JIMHUSAM, HO W IO TOJaM
00yueHHUs Ha YPOBHE CpeTHETO 00IIero o0pa3oBaHusl.

Copepxanue 00pa30BaHUS, COOTBETCTBYIOILIEE MPEAMETHBIM pe3yibTaTaM
OCBOEHHUsl pabodeil mporpamMmbl, pacupelneléHHbIM M0 TojaM oOydeHus,
CTPYKTYPUPOBAHO TaKuUM 00pa3oM, 4YTOOBI OBJAQJCHHE TE€OMETPUUYECKUMU
NOHATHUSIMU Y HABBIKAMM OCYILECTBIISUIOCH MOCIIEIOBATEIBHO U MOCTYIATENIBHO, C
COOJII0/IEHNEM TPHUHIIUIA PEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIIOUAIUCH B
OOIIYI0O CHUCTEMY T€OMETPUYECKUX MpPEeICTaBICHUN OO0ydaromuXcs, paciuupss u
yrayonsia e€, o0pasys MpoYHble MHOKECTBEHHbBIE CBSI3H.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenne reomerpum orBoaurcs 2 yaca B Heaenro B 10 knacce u 1 vac B
Henento B 11 kiacce, Bcero 3a Ba rojia o0yudenus - 102 yueOHbIX yaca.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMble M JIOCKOCTH B MPOCTPAHCTBE

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

B3auMHOE pacnosiokeHue MpsMBIX B IIPOCTPAHCTBE: IEpeceKaroluecs,
napajuleJibHble M CKpeuuBaronmecs npsamble. [lapamnensHOCTh NpAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIBHBIE TIPAMBIE B  IPOCTPAHCTBE;
[IapaJuIeIbBHOCTh TPEX MPAMBIX; MAPAJIIEIBHOCTh NMPAMOW M IUIOCKOCTH. YTIUIBI C
COHANPABJICHHBIMUA CTOPOHAaMH; yIrOJd MEXAy IpsMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTh  IJIOCKOCTEM: MapajuielibHble  TUIOCKOCTH; CBOMCTBa
napajieNbHbIX IUlocKocTed. Ilpocreiiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETPadap, KyO, mapayieenune/; MIoCTPOCHHE CEUCHUIA.

[leprieHIMKYIAPHOCT NPSIMOM M IUIOCKOCTH: NEPIIEHIUKYIISIPHBIE NIPSMBIC B
IPOCTPAHCTBE, IPSIMBIE IIAPAJUICIBHBIE W NEPIEHIUKYJSPHBIE K IUIOCKOCTH,
NPU3HAK NEPHEHAUKYISAPHOCTH TMPAMOM M IUIOCKOCTH, TEOopeMa O MpsAMOU
NEPNEHINKYJIIPHON IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMON U
IUIOCKOCTBIO;  JABYTPAHHBIM  yroJ, JIMHEHMHBIM YroJ  JIBYTPaHHOTO  yTJaA.
IleprieHIMKYISp U HAKJIOHHBIE: PACCTOSHUE OT TOYKM J10 IIJIOCKOCTH, PACCTOSHUE
OT mOpsAMOM A0  IUIOCKOCTH,  MHpoeKuuss  (Gurypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  TUIOCKOCTEM: TNPU3HAK  NEPHEHIUKYJSAPHOCTH  JIBYX
I0CKOCTEN. TeopeMa o TpEX MepHeHIuKyIsIpax.

MHororpaHHuKHU

IToHsiTHE MHOTOI'PAaHHMKA, OCHOBHBIE DJIEMEHTHI MHOTOI'PAHHMKA, BBIITYKJIbIE
Y HEBBINYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronbHas
IpU3Ma; TpaHd U OCHOBAHUS MPU3MBL, IpsiMasi U HAKJIOHHAs MpPU3MBbI; OOKOBas U
IIOJIHAs ITIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIBHBIN
napajuiesienunes; U ero cporcrsa. Ilupamupa: n-yronpHas nupamuzaa, rpaHud U
OCHOBaHUE MUPaMU/Ibl; OOKOBas U MOJIHASI IOBEPXHOCTh MUPAMUJbL; IPaBUIIbHAS U
yceuéHHasg nHupaMuga. OIJIEMEHTbl Npu3Mbl W nupaMuabl. [IpaBHiIbHBIE
MHOTOTPAaHHHKU: MOHATHE MPABUIBHOIO MHOTOTPAHHMKA; MPAaBUIIbHASA NPU3MaA U
OpaBWiIbHAs NUpaMUAQ; NPaBWIbHAS TPEYrojbHas MNUpaMuia M MPABUIbHBIN
TeTpa’ap; KyO. IlpeacraBieHue O mpaBUIIBHBIX MHOTOIPAHHUKAX: OKTadp,
noneka’ip ¥ ukocadap. CeueHus MpuU3Mbl U TUPAMUJIBIL.



CumMeTpus B HPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPSIMOI,
IUIOCKOCTU.  ODJEMEHTbl CUMMETPUM B MNHpaMHAaX, NapajuieNenuneaax,
MPaBUWIbHBIX MHOTOTPAHHUKAX.

BrlunciieHre 31€MEHTOB MHOTOIPAaHHUKOB: péEOpa, AUaroHalid, YIJIbL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TIOJHOW MOBEPXHOCTH TMPSMOM TMPU3MBI,
oAb OCHOBAaHMM, TeopeMa O OOKOBOW TMOBEPXHOCTU MPSIMOM TPHU3MBIL.
[Imomanr OOKOBOW TMMOBEPXHOCTU W TIOBEPXHOCTH MPABUIBLHON MUPaMU/IBI,
TeopemMa O Iulomanu yceu€éHHou mnupamuabl. [loHsitue 00 o00bEMe. OOBEM
MUPaAMHU/JIbI, TPU3MBI.

[TogoOubie Tenma B mpocTpancTBe. COOTHOMICHUS MEXKIY IUIOMAISIMU
MOBEPXHOCTEHN, 00bEMaMU TT0I0OHBIX TEJl.

11 KITACC

TeJia BpaleHus

Hunuaapuueckas MMOBEPXHOCT, oOpasyromue UUJTUHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpXHOCTU. [{unuHap: OCHOBaHUA U
OOKOBasi TOBEPXHOCTh, OOpasyrolias W OChb, IUIOMIAJb OOKOBOM W TOJHOMN
MTOBEPXHOCTH.

Konunueckasi moBepxHOCTh, 00pa3yroline KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH moBepxHocTU. KoHyC: OCHOBaHME W BepIIMHA, 00pa3yromas
U OCh; IUIOMAAh OOKOBOM ¥ TIOJHOM TOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpa3yrolliie U BbICOTa; OCHOBaHUS U OOKOBAsi TOBEPXHOCTh.

Chepa u map: HeHTp, paauyc, IUAMETP; IUIONMIAJb MOBEPXHOCTH C(EpHI.
B3aumuoe pacnonoxkenue cepbl U MIOCKOCTH; KacaTedbHas MIOCKOCTh K cdepe;
IJI0IAIb CEpPHI.

N3o0pakeHue Ten BpalleHus Ha MIIOCKOCTH. Pa3BépTka MUIMH/pa U KOHYCA.

KomOunanuu Tenm BpaiieHus UM MHOTOTPAHHHKOB. MHOTOTpaHHUK,
OMUCaHHBIA OKO0JIO cdephl; cdepa, BOUCAHHAST B MHOTOTPAHHUK, WU TEJO
BpallEHUS.

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00bEMe
IPsIMOYTOJIBHOTO TMapajuienienunena u ciaeactBuss u3 He€. OObEM UMIMHIpA,
KoHyca. O0BEM 1apa u 1ioiaab cepol.

[TonoOnsie Tenma B mpocTpaHcTBE. COOTHOIIEHUS MEXAY IUIOMIAISIMHU
MOBEPXHOCTEHN, 00hEMaMU TTOTOOHBIX TEJL.

Ceuenunss mwiMHApa (MapauieNbHO W MEPHEHAUKYJISIPHO OCH), CEYEHUS
KOHyca (mapajiieIbHO€ OCHOBAHHMIO M MPOXOJAIEe uYepe3 BEpIIMHY), CEYeHUs
niapa.

BekTopbl 4 KOOPAMHATHI B POCTPAHCTBE



BekTop Ha miockocTy U B npocTpaHcTBe. CI0KEeHNE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa 1o TpEM HEKOMILIAHAPHBIM
BekTopaM. IlpaBwio mapamnenenunena. PemieHue 3amad, CBS3aHHBIX €
IPUMEHEHUEM TIpaBWJI JACUCTBHM C BekTopamu. IIpsMoyrompHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. Ilpocreimme 3amaun B
KOOpAWHATaX. YTOJd MeExIy Bekropamu. CKalIpHOE INPOU3BEICHUE BEKTOPOB.
BrrunciieHne yrioB Mexay NpsAMbIMU U IUIOCKOCTSIMU. KOoOpamMHAaTHO-BEKTOPHBIM
METOJ IIPU PELICHUN T€OMETPUUECKUX 3a/1a4.



IIVIAHUPYEMBIE PE3YJIBTATDHI
JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pe3yJIbTaThl OCBOEHHUSI MPOTPaMMbl y4eOHOTO TIpeaMeTa
«MaremaTuka» XxapakTepU3yrTCS:

I'paknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKOMN MO3UIIMK 00YUaIOIIEerocsl Kak aKTUBHOTO
U OTBETCTBEHHOI'O WIEHAa POCCUHCKOro OOIIecTBa, NPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBax (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUIA,
npoleayp TrpaxaaHCKoro ooOmiecTBa (BbIOOPHI, OMNPOCH U Tp.), YMEHUEM
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYyHKUHUSAMHY ¥ HA3HAYCHUEM.

IIaTpuoTHyeckoe BOCIUTAHME:

c(hOpPMUPOBAHHOCTHIO POCCUNUCKOM IpaxJaHCKOU UICHTUYHOCTH, YBOXKCHUS K
MPOIUIOMY Y HACTOAIIEMY POCCUMCKOW MAaTEMAaTHKH, HEHHOCTHBIM OTHOLIEHUEM K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHUYECKOW IIKOJIBI,
K HCIOJB30BAHUIO 3THUX JOCTHIXKEHUW B JPYTMX HayKaX, TEXHOJOTHUSX, cdepax
SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

OCO3HAaHUEM JTyXOBHBIX [IEHHOCTEN POCCUHCKOTO HapoJa;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEJCHUS,
CBSI3aHHOTO C NMPAKTUYECKUM MMPUMEHEHUEM TOCTHKEHUI HayKHU U JIEATEIIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOT0 BKJIa/Ia B TOCTPOCHHUE YCTOMUHMBOTO Oy IyIIETO.

JcTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICEHHEM K MHpPY, BKIIOYasi ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEpPHOCTEN, 00BEKTOB, 3a1ad, pelIeHu, paccyXIeHul;
BOCIIPUMMYHUBOCTHIO K MATEMAaTUUYECKUM aCIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS TMPUMEHATH MaTEeMaTHYCCKUE 3HAHUS B
MHTEpecax 37J0pOBOTO U O6e30macHOro 00pasa )KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCHUPOBAHHBIN PEKUM 3aHIATHH U

OT/bIXa, peryJisipHas buznueckas AKTUBHOCTb); bu3nuecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUIX CHOPTUBHO-030POBUTEIBHOM
NEeSATENBHOCTBIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IIEHHOCTHU TPYAOTIO0UsS; MHTEPECOM K
paziuuHbIM  cdepaM  NpodeCCUOHAIBHOM  JCSATEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKECHUSIMU, YMEHHEM COBEPIIATH OCO3HAHHBIM BHIOOD



Oynymeld mnpodeccur W Ppeamu30BbIBATH COOCTBEHHBIC IKU3HECHHBIE TIUIAHBI;
TOTOBHOCTBIO W CHOCOOHOCTHIO K MaTeMaTUYeCKOMy OO0pa3oBaHUI0 U
CcaMOOOpa30BaHUI0 HAa MPOTSHKEHUU BCEM KU3HU; TOTOBHOCTBIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHYECKUX 3a/1a4 MATEMATUYECKON HAIPABIECHHOCTH.

JKOJI0rnYeCcKoe BOCIMTAHUE:

c(OpPMHUPOBAHHOCTHIO IKOJOTUYECKON KYJIbTYphbl, MOHMMAHUEM BIIHUSHUS
COLMAIbHO-D)KOHOMHUYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLIMATIBLHOU
cCpedbl, OCO3HAaHMEM TJIOOAJIBHOTO XapakTepa JKOJOTUYECKUX MpoOieMm;
OpPUEHTAIIME HA NPUMEHEHHWE MATEMAaTUYECKHWX 3HAHWM IS PEIIeHUs 3a/a4d B
0o0NacT  OKpYyXaloleld Cpelbl, IJIaHUPOBAHHUS TOCTYNKOB U OLEHKH WX
BO3MO>KHBIX MTOCJIEACTBUN JJIs1 OKPYKAIOLIEH CPEbI.

LleHHOCTH HAYYHOI'0 TO3HAHUSA:

c(hOpPMUPOBAHHOCTHIO MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOIICCTBEHHOW  MPaKTUKH, [MOHUMaHUEM
MaTEMaTUYECKOM Hayku Kak cdepbl UYeJOBEYECKOM AESTENbHOCTH, STaroB €€
pa3BUTHUS M 3HAYUMOCTH JJIS PA3BUTHUS LMBWIM3ALMH; OBJIAACHUEM SI3BIKOM
MAaTE€MaTHKH W MaTEMaTUYECKOM KyJIbTypOM KakK CpEICTBOM MO3HAHUSA MUPA;
FOTOBHOCTBIO OCYILECTBIATH MPOEKTHYI0 U HCCIEAOBATENBCKYHO JESITEIbHOCTD
WHJMBUIYaJIbHO U B TPYMIIE.

METANIPEIMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHble pe3yibTaThl OCBOCHHSI MPOTPAMMBI Y4eOHOTO MpeaMera
«Marematuka XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HABAMENbHBIMU  OCLICBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKATMUBHBIMU
OelicmeUAMU, YHUBEPCATbHLIMU Pe2YIIMUBHIMU OeUCTNEUAMU.

1)  Vuuseepcanvnvle  noznasamenwvhvle  Oeticmsus,  obecnedusaom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00yHaruuxcs (oceoenue
Memo008  NO3HAHUA  OKpYJCamoweeo  Mupa;  npumeHeHue  J102U4ecKux,
uccne0o8amenbCKux onepayuti, yMeHuti pabomams ¢ ungopmayuet).

ba3zoBble 1ornyeckue aAeiicTBUA:

e BBIABIAATHh M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKA MAaTEMaTHUYECKUX
00BEKTOB, TOHATHN, OTHOIICHWH MEXIY TMOHATHIMH; (HOPMYIUPOBATH
OTIpeNie/ICHUS] ~ MOHSATWUW; YCTaHABIMBATh CYIICCTBEHHBIM  TMPHU3HAK
KJaccu(uKaIuyM, OCHOBAaHUS JUIsl OOOOIIEHUS W CPAaBHEHHUS, KPUTECPUU
IIPOBOJIMMOTO aHAJIN3a;

e BOCIPUHUMATH, (HOPMYIHpPOBaTH ©  MPEOOPa3OBBIBATH  CYKICHUS:
YTBEPAUTEILHBIE W OTPHUIATEIbHBIC, CAMHUYHBIC, YAaCTHBIC W OOIIHE;
YCIIOBHEIE;



e BBIIBIATH  MaTeMaTUYECKHE€  3aKOHOMEPHOCTH,  B3aUMOCBSI3H |
npotuBopeursi B (akTax, JAaHHBIX, HAONIOACHUSX U YTBEPKIACHUSIX;
npemjiaraTh ~ KPUTEPUM IS BBISIBICHHS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNI;

e JIeNIlaTh BBIBOJBI C HMCIOJB30BAHHEM 3aKOHOB JIOTUKH, ICTYKTHBHBIX H
WHIYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIFOUEHHH 110 aHATIOTHH;

e TIPOBOJUTH CaMOCTOSITEIIBHO JI0Ka3aTeIbCTBA MaTEeMaTHYCCKUX
YTBEPKICHUN (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIHIO,
NPUBOJUTH TPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJIBL;

e BBIOMpaATh CIOCOO perieHus y4eOHOM 3anaun (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEIICHUSA, BBIOMpaATh HawbOoNee MOAXOAAINMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIICIICHHBIX KPUTECPHUEB).

ba3zoBble uccieaoBare/bCKue 1eiCTBUA:

* HCIOJIb30BaTh BOMPOCHI KAK HCCIIEOBATEIHCKUN WHCTPYMEHT MO3HAHUS,
dbopMyaMpoBaTh BOMPOCH], (UKCUPYIOLIME MPOTUBOpEUne, Mnpodiemy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TIPOBOJUTH CaMOCTOSATEILHO CIUTAaHUPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIIGHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro
00beKTa, SIBJICHHUS, TIPOIECCa, BBIABICHUIO 3aBHCHMOCTCH MEXIy
00BeKTaMHU, SIBJICHUSAMHU, TIPOIECCAMU;

e  CaMOCTOATEIHLHO (POPMYIHPOBATH 00OOIIECHUS U BBIBOJBI TI0 PE3YJIbTaTaM
MPOBENEHHOTO HAOJIONEHHUS, WCCIEAOBAHUS, OIICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

e TIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKKe BBIABUTATH
MIPEIOI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ nndopmanueii:

e BBIABIATH JAeUIMTHl MH(DOpPMAIUMU, JAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BONPOC U JJI PEIICHUS 3a/1a4H;

e BHIOMpaTh WHPOPMANWIO W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAIM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OpMAITHIO
Pa3IUYHBIX BUIOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpPUPOBaTh MHPOPMAIIUIO, MPEACTABIATH €€ B PA3IMUHBIX PopMax,
WJUTIOCTPUPOBATH TpadUUuECKH;

e OIICHHBATh HaAEKHOCTD uH(OopMaIuu 1o CaMOCTOSITEIIbHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  VHusepcanvhvie  KOMMYHUKAMIUGHblEe  Oelicmeus,  00ecneyusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.



OOurenue:

BOCIPUHUMATh U  (OPMYJIHpPOBAaTh CYXKIEHUS B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIAIMH OOIIEHMS; SICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX UM MUCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHHS I10
XOJly pelIeHUs 3a/1a4i, KOMMEHTUPOBATh MOJyYEHHBIN PE3YyJIbTaT;

B X0/ 00CYKIEHHs 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaEMON TEMBI,
npo0IeMbl, periaeMoi 3aJjauu, BLICKA3bIBATh UECH, HAIICJICHHbIE HA MIOUCK
pELICHMs]; COIMOCTaBIATh CBOM CYXKJIEHUA C CYXICHUSIMH JIPYTUX
YYaCTHUKOB AHAaiora, oOHapyXUBaTh Pa3W4Me U CXOJCTBO IMO3ULIUN; B
KOpPEKTHOM popme GpopMyIupoBaTh pa3HOIIACUs, CBOU BO3PAXKEHHUS;
OPEICTaBISITh  pE3yJNbTaThl  pElIeHHUs  3aJadd,  OKCIIEPUMEHTA,
UCCJIEIOBaHMSI,  TPOEKTa;  CaMOCTOSTENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUSA C YYETOM 33]1a4 MPE3EHTALMU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyaHu4ecTBO:

3)

NOHMMAaTh W HUCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
WHIMBUIYAJILHON pabOThI IPU PEIICHUH YUEOHBIX 3a/1a4; TPUHUMATH 11eJ]Tb
COBMECTHOM JeATEIBHOCTH, IUTAHHPOBATh OPTaHW3alUI0 COBMECTHOMN
paboThI, pacripeAesaTh BUABI paOOT, JOTOBAPUBATHLCS, 00CY IATh MPOIECC
U pe3yibTaT paboThl; 00001aTh MHEHUS HECKOIBKHX JIIOJICH;
y4acCTBOBATh B I'PYIIOBBIX (popMax paboThl (00CYykIeHHS, 0OMEH MHEHH,
«MO3TOBBIC IITYPMbI» W WHBIC); BBIMOJIHATH CBOIO 4YacTh pPabOThI H
KOOPJIMHUPOBATh CBOM JEHCTBHS C JPYTUMH YiIe€HAMHU KOMAaH/IbI,
OIICHMBATh KA4YECTBO CBOETO BKJIaJa B OOIIWI MPOMYKT MO KPUTEPHSIM,
c(hopMyITUPOBAHHBIM YYACTHHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanonuvie  pecynamuenvle  Oelicmeus, obecneuusaiom

G opmuposanue cMbICI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTU.
Camoopranusanus:

COCTABJISITH IUIaH, AITOPUTM PELIEHUS 3a]1a4H, BBIOUpaTh CIIOCO0 peleHus
C Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUI C Y4ETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIaJIETh HAaBBIKAMHM [IO3HABATEJIILHOW peduiekcuu Kak OCO3HAHUS
COBEPIIAEMBIX JECHUCTBUUA W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BIIQJIETh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI —IIporecca u
pe3yibTaTa peeHns MaTeMaTUYECKOM 3a/1a4H;

MPEIBUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTh MPHU PEIICHUU
3a7a4M, BHOCUTb KOPPEKTHBBI B JICSITEIbHOCTh HAa OCHOBE HOBBIX
00CTOSITEHCTB, JTAHHBIX, HAMICHHBIX ONTNOOK, BHISBIICHHBIX TPYIHOCTEH;
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e OLEHUBaTh COOTBETCTBUE pe3yJbTaTa LEIM U YCIOBUSAM, OOBACHATH
IIPUYUHBI JTOCTIKEHUS WIM HENOCTWKECHHUSA DPE3YJIbTAaTOB ICATEIBHOCTH,
HAXOJUTh OIIKUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITIACC

OmnepupoBaTh MOHATHUSIMHE: TOYKA, TIPsIMAast, TUIOCKOCTb.

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

OnepupoBaTh MOHIATHAMU: MMAPAUICIBHOCTD U MEPICHIUKYISIPHOCTD HPSIMBIX
Y MJIOCKOCTEM.

KnaccudummpoBats B3auMHOE pPaCIOJIOKEHHE TPSMBIX W TUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATHSAMH: ABYTPaHHBIM Yrojl, TpPaHU JBYI'PAHHOIO YIJIa,
pedpo JABYTpaHHOTO yTJia; JUHEHHBIM YroJl JBYIPAHHOIO YIJIa;, rpajyCHas Mepa
JBYTPAHHOTO yTJa.

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

Pacmo3HaBaTh OCHOBHBIC BHUIBI MHOTOI'PDAHHHMKOB (IMpaMuja; IIpH3Ma,
PSIMOYTOJIbHBIN TapaJijIeNIeIHIIe]I, KyO).

KnaccudunmpoBath ~ MHOTOTpAaHHUKH,  BBIOMpas  OCHOBAHHMS IS
Kiaccuukanuy  (BBIMTYKJIBIE W HEBBIMYKJIBIE MHOTOTPAHHUKU, TIPABWIIHHBIC
MHOTOI'PaHHHKH; TIPSIMbIC M HAKJIIOHHBIC MPU3MbI, TTapaJlICICITUIICIbI ).

OnepupoBaTh MOHATHUSIMH: CEKYIIasl INIOCKOCTh, CCUCHHE MHOTOTPAaHHUKOB.

OOBACHATH IPUHITUIIBI IOCTPOCHUS CEYCHUH, UCTIONB3YSI METO/] CJICIOB.

CTtpouTh cEUEHHUS MHOTOTPAHHHKOB METOJIOM  CJIEJIOB,  BBITIOJHSITH
(BBIHOCHBIC) TUIOCKHE YEPTE)KH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTyp: BUI
CBepxy, COOKyY, CHH3Y.

Pemate 3a1aun Ha HAXOXKJICHUE TCOMETPUYCCKHUX BEIIMUMH IO 00pa3IaM Hin
aNropuT™MaM, TPHUMEHSS W3BECTHBIC AHAIMTHYECKHE METOJIbI TIPH pPEIICHUN
CTaHAAPTHBIX MaTEeMAaTHYECKUX 3a7a4 Ha BBIYUCICHUE PACCTOSTHUN MEXTY TBYMS
TOYKaMH, OT TOYKA JO TPSIMOM, OT TOYKH JO IIJIOCKOCTH, MEKIY
CKPEITUBAIOIIUMHUCS MPSIMBIMH.

Pemate 3a1aun Ha HAXOXKICHUE TCOMETPUYECKHUX BEJIIMUMH 1O 00pas3iaM Hin
aNropuT™MaM, TPUMCHSS W3BECTHBIC AHAIMTHUYECKHE METONbI TIPH PEIICHUN
CTaHAAPTHBIX ~ MaTEeMaTHYECKUX 3aJad Ha BBIYUCICHHE YIJIOB  MEXIY
CKPCIIUBAIOIIUMHUCS TMPSIMBIMH, MEXKJIYy TMPSIMOM MW  IUIOCKOCTBIO, MEXIY

IIJIOCKOCTAMU, ABYI'PAHHBIX YIJIOB.
11



Boruncnate 00bEMBI M IJIOLIAAN [MOBEPXHOCTEH MHOTOTPAaHHHMKOB (IIpHU3Ma,
nupaMpja) ¢ T[pUMEHEHHUEM (OpMys; BBIYMCIATH COOTHOLIEHMSI MEXAY
IUIOLIAASIMU TOBEPXHOCTEHN, 00bEMaMU OI00HBIX MHOTOTPAHHUKOB.

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

W3Bnekatrb, mnpeoOpa3oBbIBATh M HMHTEPHPETUPOBATH HH(MOpPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPeCTABICHHYIO HAa YepTexkax U
PUCYHKAaX.

[IpumeHsATh TeoMeTpuueckue (akTbl UIsl PELICHHS CTEPEOMETPUUYECKHUX
3a7ay, MPEANOJIAraroluX HECKOIBKO 1IaroB PELIECHHUs, €CJIU YCIOBUA IPUMEHEHUS
3aJlaHbl B IBHOM (hopMe.

[IpumeHATs mpocTedlive NPOrPaMMHBIE  CPEACTBA U BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUYECKUX 3a1ay.

[IprBoauTh NpHMEpPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEM B NPUPOJE U
YKA3HHU, paCIIO3HABATH IIPOSIBIICHUE 3aKOHOB T'€OMETPUH B UCKYCCTBE.

[IprMeHATh NOIYyYEHHBIE 3HAHWS Ha IIPAKTUKE: aHAJIU3UPOBATh pPEajbHbIC
CUTyallud U IPUMEHATb W3YYEHHBIC IIOHATUS B IIPOLIECCE IIOUCKA PELICHUs
MaTeMaTH4eckKd C(HOPMYIHPOBAHHOW TPOOIEMBbI, MOJAETUPOBATH peaJbHbIC
CATyallud Ha A3BIKE T[EOMETPUHM, UCCIENOBAaTh IIOCTPOCHHBIE MOJECIU C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX MTOHATHI U TeopeM, annapaTa aareOpsbl; pemarh
IIPAKTUYECKUE 3a1a4, CBA3AHHbBIC C HAXOKICHUEM T€OMETPUUYECKUX BEJIMYHH.

11 KIIACC

OnepupoBaTh MOHATUSAMU: LUIUHAPUYECKAas MOBEPXHOCTh, 00Opa3yromme
WIMHAPUYECKON ~ MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKass  MOBEPXHOCTH,
oOpa3yromne KOHU4EeCKON MOBEPXHOCTH, KOHYC; cepruecKas MOBEPXHOCTb.

Pacno3naBath Tena BpanieHus (UJIMHIP, KOHYC, cdhepa U map).

OOBACHATH CITOCOOBI MOTYUYEHHUS TE BpPaIllCHHUS.

KnaccudunupoBaTs B3aMMHOE pacnoioskeHue Cepbl U MIOCKOCTH.

OnepupoBarh MOHATUSAMU: IIaPOBON CEITMEHT, OCHOBAaHUE CETMEHTA, BBHICOTA
CErMEHTA; IIapOBOW CJIOH, OCHOBAaHHUE IIAPOBOIO CJIOS, BHICOTA ILIAPOBOTO CIIOS;
1apOBOM CEKTOP.

Boruncnate  00BEMBI M IJIOMAAM  TOBEPXHOCTEH  TENm  BpaIICHUS,
r€OMETPUUYECKUX TEJ C MPUMEHEHHEM (popmyI.

OnepupoBaTh MOHATHSIMH: MHOTOIPDAaHHUK, BIHCaHHBIH B cdepy u
ONMHCaHHBIM OKOJIO c(epbl; cdepa, BOUCAHHAST B MHOTOTPAHHUK WJIM TEJO
BpaIlleHusI.

12



Boraucnarh COOTHOIIGHHSI MEXKIY IUIOMIAISIMHU MTOBEPXHOCTEH M 00BEMaMHU
MO00HBIX TEIL.

N300pakath wm3ydaemple (PUTYpBl OT PYKH W C TPUMEHEHHEM IPOCTBIX
YepTEKHBIX HHCTPYMEHTOB.

BoimonHATh (BBIHOCHBIC) INTOCKHE YEPTEIKU U3 PUCYHKOB IMPOCTHIX 00BEMHBIX
buryp: BuI cBepXy, COOKY, CHU3Y; CTPOMTH CCUCHHUS TSI BPAILICHHUS.

W3BnekaTh, HMHTEPIPETUPOBATH MW MPeoOpa3oBbIBATH HMHPOPMAIMIO O
IIPOCTPAHCTBEHHBIX TE€OMETPUUICCKUX (PUTYypax, MPEACTABICHHYIO HAa YepTekax U
pUCYHKaX.

OrnepupoBaTh MOHITHEM BEKTOP B IPOCTPAHCTRBE.

BBITTONHATS  JIEHCTBHSI  CJIOKECHHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOKCHHSI BEKTOPA Ha YUCII0, O0BICHATH, KAKUMH CBOMCTBAMHU OHH 00JIaJIaIOT.

[TpuMeHATH MpaBUIIO MapasuIeIeUIe A,

OrneprupoBaTh MOHATHSIMHU: JICKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOMYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, YOl MEXTY
BEKTOpaMH, CKAJIIPHOE TIPOU3BEJCHUE BEKTOPOB, KOJUIMHEAPHBIC U KOMILJIaHAPHBIC
BEKTOPBI.

Haxonutb cymMMy BEKTOPOB M TTPOU3BECHUE BEKTOPA HA YHCIIO, YTOJI MEXKITY
BEKTOpPAMH, CKaJsIpHOEC IPOM3BEIACHUE, pACKIaJblBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOpaM.

3amaBaTh MIOCKOCTh YPAaBHCHUEM B JICKAPTOBOW CHCTEME KOOPIMHAT.

[IpumMeHATh TeoMeTpudecKrue (akThl ISl PEIICHHS CTEPEOMETPUUECKHUX
3a/1a4, MPEATNOoararouX HECKOIbKO MAaroB PENICHMs, €CITM YCIOBHS TPUMEHEHUS
3a/1aHbI B IBHOU (popMme.

Pemate mpocreiimie reoMeTpUYCCKHE 3aJladyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/1a.

Pemiate, 3amaud Ha 0Ka3aTeIbCTBO MATEMATHYECKMX OTHOIIEHUH U
HaXO0XKJICHUE TCOMETPUICCKHUX BEIUIHH 10 00pa3liaM WIu aJlfOpUTMaM, IPUMEHSS
W3BECTHBIC METO/IbI MPH PEIICHUH CTAaHAAPTHBIX MaTEeMaTHICCKHUX 3aa4.

[IpuMeHATh MpOCTEHINIME MPOTPAaMMHBIC CPEJICTBA M DJCKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI TIPH PEIICHUN CTEPECOMETPUUICCKUX 3a/1ad.

[IpuBoanTE MpUMEpPHI MaTEMaTUYECKHX 3aKOHOMEPHOCTEH B TIPHPOAC U
YKU3HH, PacTiO3HABaTh IIPOSIBJICHNE 3aKOHOB '€OMETPHHU B HCKYCCTBE.

[IpuMeHATh IMOJyYEHHBIC 3HAHWS HA TMPAKTHKE: aHAJU3HPOBATh pPCalbHBIC
CUTyallMM W TPUMEHATh HW3YYCHHBIC IOHATHS B TIPOIECCE TIOWCKA pEIICHUs
MaTeMaTH4eCKhn CPOPMYIHPOBAHHON TPOOIEMBI, MOJICIUPOBATH pEaTbHBIC
CUTyalliMl Ha S3bIKE TEOMETPHH, WCCIENIOBAaTh TOCTPOCHHBIC MOJEIN C
WCIIOJIb30BaHUEM I'eOMETPUUYECKUX MOHATUI U TeOpeM, alllapara ajareOpsl; pemarth
IIPAKTUYCCKUE 3a/1a4H, CBA3aHHBIC C HAXOXKJICHUEM I'COMETPUYCCKUX BEIUYHH.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DIeKTPOHHBIE
Ne HaumenoBaHme pa3ieioB u Kontponsusie | TIpakTaueckue (undposbie)
n/m| TeM NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThl
pecypchl
bu6mmoreka [IOK
1 B 10
BEACHHE B CTEPEOMETPHIO https://m.edsoo.ru/1c209e37
[IpsiMbIE ¥ TJIOCKOCTH B
) MPOCTPAHCTBE. 12 | bubnuorexa [JOK
[TapannenbHOCTH NPSIMBIX U https://m.edsoo.ru/1c209e37
IIJIOCKOCTEH
3 [lepneHIuKyISIPHOCTD 12 bubmmorexa [IOK
MPSMBIX U IIOCKOCTEH https://m.edsoo.ru/1¢209¢37
4 VYTribl MEXAY OPSIMBIMU U 10 | bubnuoreka [IOK
TUIOCKOCTSIMU https://m.edsoo.ru/1¢209e37
bu6mmoreka [JOK
M 11 1
> HOTOTPaHHIIH https://m.edsoo.ru/1¢209e37
n bubmuoreka [JOK
6 06 9 1
DEMEI MHOTOTPaHHIKOB https://m.edsoo.ru/1¢209e37
7 [ToBTOpEeHueE: 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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11 KITACC

KoanuyecTBO 4acos D1eKTPOHHbIE
HaumenoBanue
Ne (uugposbIe)
pa3aesioB U TeEM Kontpoasnbie | IlpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
NPOrpamMmbl padoThI padoThI
pecypcbl
bu6moreka [JOK
1 T 12
¢J1a BpallieHuA https://m.edsoo.ru/1¢209e37
2 OO0BEMBI TEI 5 1 bubmorexa TIOK
https://m.edsoo.ru/1¢209e37
Bekrtopsl n
3 KOOPIUHATEI B 10 1 bubmmorexa IIOK
pA https://m.edsoo.ru/1¢209e37
MPOCTPAHCTBE
IToBTOpEHME,

4 00001IcHHE, 7 | bubnunoreka [JOK
CHUCTEeMaTHu3alusg https://m.edsoo.ru/1¢209e37
3HAHUU

OBIIEE KOJIMYECTBO 34 3 0
YACOB I10 ITPOI'PAMME
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IHOYPOYHOE INIAHUPOBAHUE 10 KJIACC

KoauuecTBO 4acoB

DJIEeKTPOHHbBIE
Ne Tema ypoka Kontpoabubie | IlpakTuueckue Aara uuppoBbie
n/n Bcero U3ydeHust o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchbl
OCHOBHBIE TTIOHATHUSA
CTEPEOMETPHUHU: TOUKA, TpsiMas,
MJIOCKOCTh, MMPOCTPAHCTBO.

1 [TpaBuiia uzo6paxeHus Ha | bubnuoreka [JOK
PUCYHKaX: U300paKeHUS 02.09.2025 | https://m.edsoo.ru/aecc77cd
IUIOCKOCTEH, mapayienbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka
[TonsaTus: nepecexaronecs

2 IUIOCKOCTH, TIEpECEKAIONIHECS 1 bubmmorexa TIOK

> 1P HI 04.09.2025 | https://m.edsoo.ru/2d8a9¢99
npsiMasi ¥ MI0CKOCTh
[TonsaTnsa: nepecekaromuecs
3 IJIOCKOCTH, TIEpECEKAIONTHECS 1 bubmorexa LOK
> 11°P - 09.09.2025 | https://m.edsoo.ru/db685e73
npsiMasi ¥ TI0CKOCTh
3HAKOMCTBO C
MHOTOI'PaHHUKAMU,
4 n300pa’keHe MHOTOTPAaHHHUKOB 1 buGmorexa [IOK
p p 11.09.2025 | https://m.edsoo.ru/a63959¢ed
Ha PUCYHKaX, Ha
MIPOCKITMOHHBIX YePTEkKaAX
HavanbHbie cBeieHus 0 KyOe u
5 UpaMue, UX Pa3BEPTKU U 1 bubmorexa [IOK
p Z€, uX p p 16.09.2025 | https://m.edsoo.ru/b30dff38

monenu. CeueHus
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MHOI'OIrpaHHHUKOB

HauanbHble cBenieHus o Kyoe u
nupamMuzie, UX pa3BEPTKU U

bubmuoreka [{OK

6 mojenu. Ceuenus 18.09.2025 | https:/m.edsoo.ru/3d8ffd32
MHOTOT'PAaHHUKOB
[TonsiTHE 06 aKCHOMATHYECKOM

7 IIOCTPOEHUHN CTEPEOMETPHHU: bubnnorexa [JOK
AKCHOMBI CTEPEOMETPUU U 23.09.2025 | https://m.edsoo.ru/OccSc4fe
CJIE/ICTBUS U3 HUX
[TonsiTue 06 akcuOMaTHYECKOM

2 IIOCTPOEHUHN CTEPEOMETPHH: bu6nuoreka [IOK
AKCHOMBI CTEPEOMETPUU U 25.09.2025 | https://m.edsoo.ru/239¢c8cb4
CJE/ICTBUS U3 HUX
[Tonsitue 06 akcuOMaTHYECKOM

9 IIOCTPOEHUHN CTEPEOMETPHHU: bubnuorexa [JOK
AKCUOMBI CTEPEOMETPUU U 30.09.2025 | https://m.edsoo.ru/65¢c6b106
CJIE/ICTBUS U3 HUX
[TonsiTue 06 akcMOMaTHYECKOM

10 IIOCTPOEHUHN CTEPEOMETPUH: bubnuorexa [JOK
AKCHOMBI CTEpEOMETPUU U 02.10.2025 | https://m.edsoo.ru/258fc245
CJEICTBUS U3 HUX
BzaumHoe pacrnionoxxenue
IPSIMBIX B IPOCTPAHCTBE:

11 MepeCeKaroInecs, bubnmorexa LHOK

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

napasuieNbHbIe U
CKpELIMBAOIIHNECS NPSIMbIE

12 [TapannenbHOCTb NPSAMBIX U bubmuoreka [IOK
MJIOCKOCTEN B TPOCTPAHCTBE: 09.10.2025 | https://m.edsoo.ru/93ad36b3

17


https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3

napasuiesibHbIE IPSIMbIE B
IIPOCTPAHCTBE; MAPATUIETBHOCTh
TPEX MPSIMBIX

[TapamienbHOCTE NPSMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

bu6mmorexa [JOK

13 [TapamienbHOCTE IPSIMO 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 bubnuoteka [JOK
IIPOCTPAHCTBE 21.10.2025 | https://m.edsoo.ru/fe733862
16 VYron Mexay npsSiMbIMU B bubnmorexa [JOK
MIPOCTPAHCTBE 23.10.2025 | https://m.edsoo.ru/2935a9a0
17 [TapamienbHOCTD IIIIOCKOCTEMN: bub6nuorexa [IOK
napasuiesibHbIE TUIOCKOCTH 11.11.2025 | https://m.edsoo.ru/2e18255
18 CBoiicTBa napajjienbHbIX bubnuorexa [JOK
TJIOCKOCTEMN 13.11.2025 | https://m.edsoo.ru/e504d656
[Ipocreitmue
19 IIPOCTPAHCTBEHHbIE (PUTYPHI HA bubmmorexa [IOK
MJIOCKOCTH: TETPasdp, KyoO, 18.11.2025 | https://m.edsoo.ru/4a28dc02
napasuieNenumne/
. bubmuoreka [JOK
20 Hoctpoetiite ceuerit 20.11.2025 | https://m.edsoo.ru/1d434d0f
. bu6mmoreka [JOK
21 Hoctpoettne ceeriit 25.11.2025 | https://m.edsoo.ru/ec26fe5d
KoHnTponbHas pabota 1o Teme
22 "[IpsiMbIe ¥ TIJIOCKOCTH B bubmmorexa HOK
27.11.2025 | https://m.edsoo.ru/9a0a9%e56

npoctpanctse. [lapamnensHoCTh
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OpPSIMBIX U IJIOCKOCTEN"

[IeprieH UKy IAPHOCTD NPSMOU
U IUIOCKOCTH:

bubmuoreka [{OK

23
MEPIICHINKYISIPHBIE TPSIMBIC B 02.12.2025 | https://m.edsoo.ru/b19f6a5d
IPOCTPAHCTBE
[IpsimMble napaienbHblie U

24 MEPIICHINKYIISIPHBIE K bubmorexa HOK

PHETIY AP 04.12.2025 | https://m.edsoo.ru/0acl1c95
IUIOCKOCTH
[IpsimMble napasnienbHble U
25 NEepPHEHANKYIISIPHBIE K bubmorexa OK
PHEHATEY AP 09.12.2025 | https://m.edsoo.ru/ba545966
IUIOCKOCTH

26 [Ipu3Hak nepneHIuKyIsIpHOCTH bubmuorexa [IOK
MPSIMON U TNIOCKOCTH 11.12.2025 | https://m.edsoo.ru/f85bfc46

7 [Ipu3Hak nepnesauKyIsIpHOCTH bub6nuorexa [IOK
MPSIMOW U TNIOCKOCTH 16.12.2025 | https://m.edsoo.ru/79165d15

)3 Teopema o npsimoit bubnuorexa [JOK
NEPIEHANKYIAPHON IIIIOCKOCTH 18.12.2025 | https://m.edsoo.ru/635¢5087

29 Teopema o npsmoit bubmuorexa [IOK
MEPIECHIUKYISIPHOMN TIOCKOCTH 23.12.2025 | https://m.edsoo.ru/bd3745f8

30 Teopema o npsimoit bub6nuoreka [IOK
MEPIECHIUKYISIPHON TIOCKOCTH 25.12.2025 | https://m.edsoo.ru/7d18834b
[lepnenauKyIsip U HAKJIOHHBIE!

31 paccTosHUE OT TOYKH J0 bubnuoreka [IOK
IJIOCKOCTH, PACCTOSIHUE OT 30.12.2025 | https://m.edsoo.ru/33¢477d3
IIPSIMOM 10 IUIOCKOCTH
[lepnenaquKyIsip U HAKJIOHHBIE!

32 acPLTo;{fmeYOT IT)quI/I 0 bubmorexa HOK
P A 13.01.2026 | https://m.edsoo.ru/66fefadd

IIJIIOCKOCTH, paCCTOSAHUC OT
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IPSIMOM 10 TUIOCKOCTH

[leprienAuKYIsSIp M HAKJIOHHBIE:

PACCTOSAHUC OT TOYKHU O

bubmuoreka [{OK

33 IJIOCKOCTH, PACCTOSTHUE OT 15.01.2026 | https://m.edsoo.ru/a5b7b8e3
MPSIMOM JT0 TIJIOCKOCTH
[lepnieHIUKyIsIp ¥ HAKJIIOHHBIE:

34 pPacCTOsIHUE OT TOYKH 0 bubnuoreka [IOK
MJIOCKOCTH, PACCTOSTHUE OT 20.01.2026 | https://m.edsoo.ru/dbee22bc
IIPSIMOM 10 TUIOCKOCTH

15 VYTrael B IPOCTPAHCTBE: YIoi bubnuoteka [JOK
MEXKly IIPSAMOU U INIOCKOCTBIO 22.01.2026 | https://m.eds00.ru/6b61b2b4

16 JIByrpaHHbIi yroJ, TUHEHHBIN bubmuorexa [IOK
yTOJI IBYTPAHHOI'O yIia 27.01.2026 | https://m.edsoo.ru/5fa0b3ce

37 JIByrpaHHBIN yroJ, JTUHEHHBII bub6nuorexa [IOK
yTOJI JBYTPaHHOIO yria 29.01.2026 | https://m.edsoo.ru/c7¢777ed
[lepnieHINKYIAPHOCTD

13 IJIOCKOCTEH: MpU3HaK bub6nuorexa [IOK
NEPIEHANKYIJISIPHOCTH ABYX 03.02.2026 | https://m.edsoo.ru/ec3e2da3
IJIOCKOCTEN
[leprieHAMKYISIPHOCTH

19 IJIOCKOCTEH: MpU3HaK bubmuotexa [JOK
NEePHEHANKYISIPHOCTH ABYX 05.02.2026 | https://m.edsoo.ru/ed9e2a8e
IIJIOCKOCTEN
[lepneHAUKYISIPHOCTH

40 IJIOCKOCTEN: MpU3HAK bubnuotexa [JOK
MEPIECHIUKYISIPHOCTH ABYX 10.02.2026 | https://m.edsoo.ru/ba75dc57
IIJIOCKOCTEN

41 Teopema o Tpéx bubnuoreka [IOK
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NEPHEHANKYIISIPAX 12.02.2026 | https://m.edsoo.ru/e4972cdc

47 Teopema o Tpéx bubnuorexa IIOK
NEPIEHANKYIISIPAX 17.02.2026 | https://m.edsoo.ru/52188a7d

43 Teopema o Tpéx bubnuorexa [JOK
MEePIECHINKYIISIpax 19.02.2026 | https://m.edso0.ru/9f246736
KonTponbHas pabora no temam

44 "TlepnieHIUKYISIPHOCTD MPSIMBIX bubmuorexa [IOK
1 rockocTeil”" u "Y sl MexIy 24.02.2026 | https://m.edsoo.ru/5b971ef3
NPSMBIMH U TJIOCKOCTAMU"

[ToHsiTHE MHOTOTpaHHUKA,
OCHOBHBIE 3JIEMEHTbI
45 MHOTOTPaHHHKA, BBITYKJIbIE U buommorexa LIOK
26.02.2026 | https://m.edsoo.ru/2d24e873
HEBBIITYKJIbIE MHOIOI'PaHHUKH;
pa3BEPTKAa MHOIOI'paHHUKA
[Ipu3ma: n-yronpHas npusma;
IPaHU ¥ OCHOBAHUS MPU3MBI;
46 IpsiMasi 1 HaKJIOHHAs [TPU3MBIL; Buomorexa LIOK
03.03.2026 | https://m.edsoo.ru/b4ad63ad
O0KOBast U MOJIHAsI TIOBEPXHOCTH
IPU3MBI
[Tapamenenunen,

47 IPSIMOYTOJIbHBII bubnuorexa LIOK
napasuiesIenuIe]l U €ro 05.03.2026 | https://m.edsoo.ru/8a7be683
CBOICTBa
IIupamua: n-yroybHas
UpaMHJa, TPAaHU U OCHOBaHUE

48 MUPAMHU/IBL; OOKOBAS ¥ ITOJTHAS bubmorexa [IOK

10.03.2026 | https://m.edsoo.ru/fblcd0a5

MOBEPXHOCTh MTUPAMUJIBI,
IpaBWIbHAS U yCEUEHHAS

21


https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5

nupaMuja

HpaBI/IHLHBIe MHOT'OI'paHHUKH:
IMMOHATHUC IPABUIIBHOT'O
MHOI'OIrpaHHUKA; IIpaBUJIbHAA

49 IIPU3Ma U NIPaBUJIbHAS bubmmorexa [IOK
12.03.2026 | https://m.eds00.ru/074c8865
MTUPaMHUJIA; TIPABHIIbHAS
TpeyrojbHas MupaMuaa u
MPaBUIBHBIN TETpadap; KyO
[IpencraBnenue o mpaBUIbHBIX
50 MII-:OFOFpaHHI/IKaXI oiraaz[p, bubmmorexa [IOK
17.03.2026 | https://m.edsoo.ru/a0fdd5bf
JOJIEKa’Ip U UKOCAdIP.
CuMMeTpHs B IPOCTPAHCTRBE:
CUMMETPUS OTHOCUTEILHO
TOYKH, NPSIMOM, TIIIOCKOCTH.
51 OneMEeHTbl CAMMETPUH B bubmmorexa [IOK
19.03.2026 | https://m.edsoo.ru/b9e777d9
MUpaMHAJIAX,
napasuiesienunenax,
MPAaBUJIbHBIX MHOTOTPaHHHUKAX
Brruncnenue 3neMeHToB
52 MHOTOTpaHHHUKOB: péopa, buommorexa LIOK
24.03.2026 | https://m.edsoo.ru/6cdbecef
JTMaroHaJA, YTITbI
[Tnomaap 6oxoBOM
MMOBEPXHOCTHU U MOJHOU
53 MOBEPXHOCTHU NPSAMOM NPU3MBI, bubnuorexa [IOK
TJIOIA b OCHOBAHUH, TeOpeMa 26.03.2026 | https://m.edsoo.ru/37d84157
0 OOKOBOM MOBEPXHOCTH
MPSMON PU3MBI
54 [Tnomane 6okoBOM bubnmorexa [JOK
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IIOBEPXHOCTH U ITIOBEPXHOCTHU 07.04.2026 | https://m.edsoo.ru/5603e30b
MPABWIIBHOM MUPaMUJIbI,
TeopeMa O IO OOKOBOMH
MIOBEPXHOCTH YCEUEHHOU
UPAMUJIBI
55 KonTponbhas pabota no teme bubmumorexa [IOK
"MHororpaHHuku" 09.04.2026 | https://m.edsoo.ru/a95f5¢04
n bubmuoreka [{OK
5 I1
6 OHATHE 00 00bEMe 14.04.2026 | https://m.edsoo.ru/7ad0020b
N bubnuoteka [JOK
>7 OOBEM mupamu el 16.04.2026 | https://m.edsoo.ru/235171b3
N bubmuoreka [JOK
58 06
PO TTHPAMIAR! 21.04.2026 | https://m.edsoo.ru/fA7dfefd
n bubmuoreka [{OK
> OOBEM MHpau el 23.04.2026 | https://m.edsoo0.ru/79¢10312
N bu6mmoreka [IOK
60 OOBEM mupamu el 28.04.2026 | https://m.edsoo.ru/2faade3f
N bubmuoreka [JOK
61 06
PEM TPHIMEL 30.04.2026 | httpsy/m.edsoo.nu/79853608
N bubnuoreka [{OK
2
6 OObEM MpHMEI 05.05.2026 | https://m.edsoo.ru/1¢053890
N bu6mmoreka [IOK
6
3 OOnEM MpH3ME! 07.05.2026 | https://m.edsoo.ru/482d3f51
64 KonTponbhas padota no teme bubnuorexa [IOK
"OO0BEMBI MHOTOTPAHHUKOB" 12.05.2026 | https://m.edsoo.ru/28a6573¢
[ToBTOpenue, 06001IEeHNE
65 cucTeMaTu3aius 3HaHU I bubmorexa HOK
5 ' 14.05.2026 | https://m.edsoo.ru/098bedad

[ToctpoeHue ceuenuii B
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MHOTI'OI'paHHUKE

[ToBTOpenue, 0600IIEHNE
CUCTEeMaTU3aLus 3HAHUM.
Brruucnenue paccTosHUMN:

66 MEX BYMS TOYKAMH, OT 1 Bubmiorexa HOK
A ABY o ’ 19.05.2026 | https://m.edsoo.ru/f7792ba9
TOYKH JI0 MPSMOM, OT TOYKH JI0
IUTOCKOCTH, MEXTY
CKPEIIMBAIOIIUMHUCS TTPSIMBIMU
bu6mmorexa [JOK
" 1
67 TOTOBs KOHTPOILHAS padoTa 21.05.2026 | https://m.edsoo.ru/b9146bc0
[ToBTOpenue, 00o0IIEHNE
cucTeMaTU3alns 3HAaHUM.
BrIluncienne yriioB: Mex
68 CKPEIHUBAI0 ZIMI/ICSI 0| Hl\fIiMI/I 1 Bubmiorexa OK
pettt = p ’ 26.05.2026 | https://m.edso0o.ru/56765e8b

MEXIY MPSIMOM U TUIOCKOCTHIO,
JBYI'PaHHBIX YIJIOB, YIJIOB
MEXy TIOCKOCTAMHU

OBIIEE KOJIMYECTBO YACOB 110
[NPOTPAMME

68
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11 KITACC

KoaunuyecTBO 4acoB

DJIEeKTPOHHbBIE
Ne arTa udpoBbIe
Tema ypoka Kontpoasubie | IlpakTuuyeckue A uupp
n/n Bcero u3ydyeHusi | oOpa3oBaTeJIbHbIE
padoThI padoTsbI
pecypchbl
Cdepa u map: nueHTp, paauyc,

1 rameTp; MIoIIaab MOBEPXHOCTH 1 bubmorexa HOK
A P> taa P https://m.eds00.ru/0341bc2b
chepsr
B3aumnoe pacnonoxenue chepsl 1

bubmuoreka [JOK
2 ILIOCKOCTH; KacaTellbHas INIOCKOCTh K 1
https://m.edsoo.ru/bed12a43
cdepe; momanb cheps

3 N3o0pakenue cdepsl, mapa Ha | bubnuoreka [IOK
mwiockocty. CeueHus 1mapa https://m.edsoo.ru/be 1572
Hunuaapudeckast TOBEPXHOCTb,

4 oOpa3yromne HUIMHIPUYECKON | bubnuoreka [JOK
MOBEPXHOCTH, OCh LIWJIMHAPUYECKON https://m.eds00.ru/6054b8c1
MMOBEPXHOCTH
Hunuuap: ocHOBaHUS 1 OOKOBast

5 MMOBEPXHOCTh, 00pa3yroImas 1 OCh; | bubmmoreka [JOK
Iomaas OOKOBOU M IOJHOM https://m.edsoo.1u/188f6216
MMOBEPXHOCTH
N300pakeHne HMIMHAPA HA
miockocTH. Pa3BépTka nuimHpa.

6 CeueHus LUIUH, pa (HJ‘IOCKOCTII:IO | bubmmorexa LIOK

I . AP ’ https://m.edsoo.ru/016e25eb
napauieTIbHON WK
MePIEHANKYIISIPHONW OCH IHJIMH]IPA)
7 Konunueckast moBepxXHOCTb, 1 bubnuorexa [JOK
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o0Opa3zyromne KOHMIeCKOU
MIOBEPXHOCTH, OCh M BEpIINHA
KOHHYECKOW TOBEPXHOCTH

https://m.edsoo.ru/c94ba09b

Konyc: ocHOBaHue U BepIMHAa,

MMOBEPXHOCTEH, 00bEMaMH TOTOOHBIX

8 oOpasyloinas 1 0Ch; IJIOMAb bubmorexa HOK
pasy o B . el https://m.eds00.ru/897dd3b2
OOKOBOI1 U MOJIHON MOBEPXHOCTH
VYceu€HHbIi KOHYC: 00pa3yronme u
9 BBICOTA; OCHOBaIi]I/DI u goszaﬁ bubmorexa HOK
’ https://m.edsoo.ru/1468bab3
MTOBEPXHOCTh
N3o0pakeHne KOHyca Ha MIIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca
10 (TJI0CKOCTHI0, MapasieIbHON bubmmorexa [TOK
> 1P https://m.edsoo.ru/Obdelbe8
OCHOBAHMIO, U TIJIOCKOCTHIO,
MIPOXOJAIIEH Yepe3 BEPIINHY)

1 KomOuHamumst Ten BpamnieHus: u bu6mmoreka [JOK
MHOI'OT'PaHHHUKOB https://m.edsoo.ru/3cefl0e5
MHOrorpaHHuK, OMMCaHHBIA OKOJIO

12 cdepsl; chepa, BIUCaHHAS B bubmorexa HOK

PEL COePa, https://m.edsoo.ru/0b136158
MHOTOTPaHHUK WJIU B TEJIO BpaICHUS

13 [Tonstre 06 00bEMe. OCHOBHBIC bubmuoreka [JOK
CBOICTBa 00BEMOB Tell https://m.eds00.ru/26a03fb7

bubmuoreka [JOK

14 O0Bé a, KOHyca

DOM IWHIHHAD i https://m.edsoo0.ru/5513d87b
bu6mmoreka [JOK

15 O0BéM mapa omab che

BEM LIapa 1 I0MaAAE Chepp! https://m.edsoo.ru/d189bde2
[TogoOHBbIe Tena B MPOCTPAHCTBE.
bu6mmoreka [JOK
16 CooTHoIIeHNsT MeX/y IUTOIASIMU

https://m.edsoo.ru/810cfleb
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TEI

KonrpomnsHas pabora no temam "Tena

bu6mmoreka [JOK

17
BpameHus" u "O0beMbl Ten" https://m.edsoo.ru/4a33a8ab
18 Bekrop Ha miockocTu u B bubnuorexa [JOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CrnoxeHue 1 BbIYUTaHNE BEKTOPOB bubmmorexa [TOK
P https://m.edsoo.ru/23{4f089
20 YMHOXEHUE BEKTOpaA Ha YHCIIO bubmmorexa [TOK
P https://m.edsoo.ru/dee379¢eb
Paznoxxenue BexkTopa 1o Tpém
21 HEKOMILIAHAPHBIM BEKTOpaM bubmmorexa [TOK
P pam. https://m.edsoo.ru/a28fd74e
[IpaBuno napannenenunena
Pemenne 3ama4d, CBSI3aHHBIX C
22 MPUMEHEHUEM MPABUJI JEHCTBUH C bubmmorexa [IOK
P P A https://m.edso00.ru/5a827900
BEKTOpaMH
” KoopanHaTHO-BEKTOPHBIN METO ITPU bu6nuoreka [IOK
pELIEHNH T€OMETPUUECKUX 3a1a4 https://m.edsoo.ru/d3alfe30
[IpsiMoyronbHas cucteMa KOOpIMHAT
24 B IIpocTpaHcTse. KoopauHarsl bubnuoreka [IOK
BekTopa. [Ipocrelimue 3agauun B https://m.edsoo.ru/48db7058
KOOpJIMHATaX
)5 VYron mexay BekTopamu. CKalsipHOE bubnuorexa [JOK
MIPOU3BEJACHUE BEKTOPOB https://m.edsoo.ru/725effc4
2% Brruucnenue yrioB Mexy mpsiMbIMH bubnmorexa [JOK
H TIOCKOCTSIMHA https://m.edsoo.ru/8efbe78e
KonTponbHas pabota mo teme
" bubnnoreka [JOK
27 Bekropsl 1 KOOpAUHATEI B

npoctpaHcTae”

https://m.edsoo.ru/77¢22fcS
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[ToBTOpenue, 0600IIEeHNE 1

)3 cucreMartusanus 3HaHui. OCHOBHbIE 1 bubnuorexa [JOK
¢burypsl, GpakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPHUH
[ToBTOpeHUEe, 00600IIEeHNE 1

29 cuctemMaTu3amus 3HaHui. OCHOBHEIC | bubmuoreka [JOK
¢burypsl, GpakTbl, TEOPEMBI Kypca https://m.edso0.ru/078cd 184
TUTAHUMETPHUH
[ToBTOpeHUEe, 0600IIeHNE 1

30 CUCTEeMaTH3aIlus 3HaHWH. 3a1aun 1 bubmmorexa [IOK

https://m.edsoo.ru/7491efe0
TUTAHAMETPUH B METOJIbI HX PEIICHUS
[ToBTOpeHue, 06001IeHNE 1
31 cUCTeMaTu3alus 3HaHui. 3agaun 1 bubmorexa HOK
https://m.edsoo.ru/4dffda97
TUTAHUMETPUHU B METOJIbI X PEIICHUS
[ToBTOpEeHME, 0000IIEHNE 1

1 cucreMartusanus 3HaHuil. OCHOBHbIE 1 bubnnorexa [JOK
¢burypsl, hakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpEOMETPUU

bu6mmoreka [JOK

33 HToroBas KOHTpOJbHAsA paboTa 1 httos://m edsoo.ru/ec2ddfc2

14 IToBTOpEeHME, 0000IIEHNE 1 | bubnnorexa [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo0.ru/f465d10e

OBILEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOU ITPOT'PAMMBbBI

10 KJIACC
Kon o
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOCHNS] OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMBbI CpeHero o0ero o0pasoBanus
pe3yJbTarTa
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSIMU: TOUKA, IPSAMast, IJIOCKOCTh
75 [TpuMeHsSITh aKCHOMBI CTEPEOMETPUH M CIEACTBHS M3 HUX MPH PEIICHUH
' reOMETPUUYECKUX 3a7a4
73 OnepupoBaTh MOHITHUSMHU: MAPAUICTBHOCTh W MEPHEHIUKYISIPHOCTD
' MPSIMBIX U TJIOCKOCTEH
74 KnaccudunupoBaTe B3auMHOE pacloiOXeHHE MPSIMBIX U IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBarh NOHATUSAMU: JIBYTPAHHBIA yroJj, TPAHU JBYIPAHHOIO YIJIa,
7.5 pedpo IBYTpaHHOTO YIJia, IMHEWHBIA YToJl IBYTPAHHOTO YyTJa, TpaaycHas
Mepa ABYTPaHHOTO yria
76 OnepupoBarh NOHATUSMU: MHOTOTPAHHUK, BBINYKJIBIA M HEBBITYKJIbINA
' MHOTOTPaHHUK, JJIEMEHTHl MHOTOTPAaHHHUKA, TPABUILHBI MHOTOTPAHHUK
77 Pacmno3naBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (MHMpaMujia, MpU3Ma,
' MPsIMOYTOJIbHBIN Mapasienenumne, Kyo)
KnaccupunupoBate  MHOTOTpaHHHMKH, BBIOMpas  OCHOBaHUSA  JUIA
. KIacCupUKauyd  (BBIMYKJIBIE W HEBBINYKIbIE  MHOTOTPAHHUKH,
' MpaBWIbHbIE MHOTOTPAHHUKH, TIPSMbIE M  HAKIOHHBIE MPHU3MBI,
napauieJenumneibl)
79 OnepupoBatb MOHSATUSIMU: CeKyIas IJIOCKOCTB, CEYeHUe
' MHOTOTPaHHUKOB
710 OOBICHATh  TPUHIUIIBI  TOCTPOCHHS  CEUYCHWH  MHOTOTPAaHHUKOB,
' UCIIOJIb3YSl METO/ CJIEZIOB
711 CtpouTh ce4YeHUss MHOIOTPAaHHUKOB METOJIOM CJIEJOB, BBINOJHATH

(BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB IPOCTHIX 00BEMHBIX (pUryp:
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BU/JI CBEPXY, COOKY, CHU3Y

7.12

Pemrats 3aa4i Ha HAXOXKIACHUC TCOMETPHUICCKUX BCIUYHH I10 06pa3uaM
WM aJIrOpuTMaM, IPUMCHSS HU3BCCTHBLIC aHAJIUTUYCCKUC MCETOAbI IIpU
pe€iCHUKU CTAHAAPTHBIX MATECMATUUYCCKHUX 3aJad Ha BBIYHCIICHHUC
paCCTOHHI/Iﬁ MCXKAY ABYM:A TOYKAMH, OT TOUYKHU JO HpHMOfI, OT TOYKH OO

IJIOCKOCTH, MCKAY CKPCIIUBAIOIIUMHUCS IMTPAMBIMHA

7.13

Pemrats 3aa4i Ha HAXOKIACHUC TCOMECTPUYCCKUX BCIUYHH 110 06pa3uaM
Wi aJlropuTMam, IPHUMCHSAA H3BCCTHBIC AHAJIMTUYCCKHUE MCETOIbI IIpH
peIICHUN CTAHAAPTHBIX MATCMATHUYCCKUX 3aad Ha BBIYHUCJICHHUC YTJIOB
MCKAY CKPCIIHMBAOIMIUMUCA IIPAMBIMU, MCKIY HpﬂMOﬁ Hn IINIOCKOCTBIO,

MEXy INIOCKOCTSIMHU, JBYTPAHHBIX YIJIOB

7.14

Beruncnsate 00bEMBI W TUIOIIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3ma, mupaMua) ¢ MpUMEHEHHEM (HOPMYJI, BBIYUCIISATH COOTHOIICHHUS
MEXKIY MIOIIASIMU MMOBEPXHOCTEH, o0BvEMamu MOT00HBIX

MHOTI'OI'paHHHUKOB

7.15

OnepupoBarh MOHATHSAMHU: CUMMETPUSL B IMPOCTPAHCTBE, LIEHTP, OChb H

IJIOCKOCTb CUMMCTPUU, HEHTP, OCh U IIIOCKOCTh CUMMCTPHUN (pI/Il"ypBI

7.16

W3BnekaTtb, mpeoOpa3oBbIBaTb U HHTEPIPETUPOBATH HHPOPMALUIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUrypax, MpeACTaBICHHYI0 Ha

yepTekax U pUCyHKax

7.17

HpI/IMeHHTL reOMCTPHUUCCKUC (I)aKTLI IJIA pCICHUS CTCPCOMCTPHUUCCKUX
3aaa4, IMpCarojJararommux HCECKOJBbKO IHIaroB pClCHUs, €CJIM YCIOBUA

MIPUMEHEHHUS 3a/1aHbl B SBHOU (hopMme

7.18

[IpumensTh mpocCTeilline MNpPOrpaMMHBIE CPEICTBA U BJIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPCOMCTPUICCKUX 3a1a4

7.19

IIpuBOAUTH MpUMEpPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOLAC U

KN3HU, PACIIO3HABATH IMMPOABJICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

7.20

[IpuMeHsTh MOTy4YeHHbIE 3HAHUS HA MIPaKTUKE: aHATU3UPOBATh peasibHbIE
CUTyallud M NPHUMEHATh HW3YYEHHBIE IIOHATHS B IIPOLIECCE IIOMCKa
peneHus MaTE€MaTHYECKH chopMyIHpOBaHHON pOoOJIEMBI,
MOJIETIMPOBATh peajbHbIE CUTyallud Ha SI3bIKE '€OMETPHUH, MCCIIEOBAThH
MIOCTPOCHHBIE MOJIEIN C UCIHOJIb30BAHUEM TI'€OMETPUUYECKUX MOHSITUHA U
TeopeM, amrnapara ajareOpsl, perarh NPaKTHUECKUe 3aau, CBI3aHHBIE C

HAaXOXIACHUEM I'COMETPHUICCKUX BCININH
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11 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsieMmble npeIMeTHbIE Pe3yJabTATHI 0CBOEHHSI OCHOBHOM
00pa3oBaTeILHOI MPOrpPaMMbl CpelHero 001ero 00pa3oBaHus

6

I'eomerpus

6.1

OnepupoBaTh HOHATHAMU: [UIMHIPUYECKasi TOBEPXHOCTh, 00pa3ylolye
IWIMHIPUYECKON IIOBEPXHOCTH, LMIUHAP, KOHMYECKAs ITOBEPXHOCTD,
oOpasyiolie KOHHYECKOH  TMOBEpPXHOCTH, KOHYC, cdepudeckas

MOBEPXHOCTh

6.2

Pacno3naBate Tena BpameHus (MUIUHAP, KOHYC, cdepa u map)

6.3

OOBSICHATH CITOCOOBI OTyUEHUS TeJl BpallleHus

6.4

KrnaccudumnumpoBaTh B3aUMHOE pacoiioKeHUE Cephl U MIIOCKOCTH

6.5

OnepupoBaTh NOHSTUSAMM: IIAPOBOW CETMEHT, OCHOBAaHUE CETMEHTA,
BBICOTA CETMEHTA, IIAPOBOW CIIOM, OCHOBAHME LIAPOBOIO CIIOSI, BHICOTA

IIAPOBOTO CJIOS, IAPOBOH CEKTOP

6.6

Beruncnare 00BEMBI M IUIOMIAMM TOBEPXHOCTEH Tell BpaIIEHUS,

FeOMETPUUYECKUX TeJl C IPUMEHEHHEM (popMyIT

6.7

OnepupoBaTh MOHATHSIMH: MHOTOTPaHHHMK, BIHMCAaHHBI B cdepy H
OTMCaHHBIN OK0JIO cdepsl, chepa, BIUCaHHAS B MHOTOTPAaHHUK HITH TEJO

BpalIeHUs

6.8

BpUHCISATE  COOTHOWIEHUST MEXAY IUIONIAASMH TMOBEPXHOCTEH U

00BpEMaMU ITOTOOHBIX TEN

6.9

H300paxaTh nzydaemble GUTYPHl OT PyKH M C IPUMEHEHUEM MPOCTHIX

YepTEKHBIX THCTPYMEHTOB

6.10

BbInonHATE (BBIHOCHBIE) IIOCKME YEPTEKUM U3 PUCYHKOB IIPOCTBIX
00BEMHBIX GUTYp: BUI CBEpPXy, COOKY, CHHU3Y; CTPOUTH CEUEHHUS Tel

BpAaILCHHS

6.11

W3BnekaTb, MHTEPIPETUPOBATH M NPeoOpa3oBbIBaTh HH(OPMAIHIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (QUrypax, NpPeICTaBICHHYIO Ha

yepTeKax U pUCYyHKax

6.12

HpI/IMeHHTB TCOMETPUICCKUC (I)aKTBI UL pCHICHUSA CTCPCOMETPUUCCKHUX
3aJiad, IpCAIoJIararomux HCECKOJBbKO MIIaroB pCmuCHUs, €CJIN YCIOBHA

MIpUMEHEHUS 3a/1aHbl B SBHOU (popme
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6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BrimmomaaTe I[GﬁCTBHSI CJIOKCHUA BCKTOPOB, BBIYUTAHUA BCEKTOPOB U
YMHOKCHHA BCKTOpa Ha YHCJIO, O6’b$ICHHTB, KaKUMH CBOMCTBAMHM OHU

o0JamaroT

6.15

HpI/IMeHHTB IIpaBHJIO IIapaJuICIenuIeca npu CJI0KECHUU BEKTOPOB

6.16

OnepupoBaTh NOHATUSIMU: JI€KApPTOBBI KOOPJAMHATHI B IPOCTPAHCTBE,
BEKTOP, MOJYJb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTODA,
YroJ MEXIy BEKTOpaMH, CKaJlIpHOE IIPOM3BEJICHHE BEKTOPOB,

KOJUIMHCAPHBIC 1 KOMIIJIAHAPHLIC BEKTOPLL

6.17

HaxomuTh cymMMy BEKTOpPOB U NpPOU3BEACHHME BEKTOpA Ha YMCIIO, YIOJ
MEXJly BEKTOpaMH, CKaJIIPHOE IIPOU3BENIEHUE, PACKIIAAbIBaTh BEKTOP IO

ABYM HCKOJUIMHCAPHBIM BCKTOpaM

6.18

38.IlaBaTL IIJIOCKOCTh YPAaBHCHHEM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

Pematsn HpOCTCﬁLHHG reOMECTpUYCCKUC 3aJa4l Ha IMPUMCHCHUC

BEKTOPHO-KOOPAWHATHOTO METOda

6.20

PemraTs 3aJa4ud Ha A0Ka3aTCJIbCTBO MATCMATHYCCKHX OTHOIIICHUH H
HaxXO0XXACHUEC T'COMCTPUUCCKHUX BCIWYHH I10 o6pa3uaM HIIN aJIrOpUTMam,
IMPUMCHS A HN3BCCTHBIC MCTOJBI npu peICHUU CTaHAAPTHBIX

MAaTCMAaTHYCCKUX 3aaa4

6.21

IIpuMeHATH NpOCTEHIINE NPOrPAMMHBIE CPEICTBA M JJIEKTPOHHO-

KOMMYHUKAIITMOHHBIC CUCTEMBbI ITPU PCHICHUN CTCPECOMCTPUICCKUX 3a1a1

6.22

IIpuBOaUTE NpUMEpPHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B IPUPOLE U

JKHU3HH, paCIIO3HABATDH IIPOSABIICHUC 3aKOHOB I'COMETPUN B UCKYCCTBC

6.23

[IpuMeHsATh MONlyuyeHHBbIE 3HAHMA HA TPAKTUKE: aHAJIU3UPOBAThH
peanbHble CUTyallUM W NPUMEHSATh H3yUYEHHBIE MOHATHUS B IpOLEcCce
MOMCKA pELICHUs MaTeMaTu4ecku c(opMyIupoBaHHONH MpoOIEeMBl,
MOJIEJIMPOBATh pealibHble CUTYallMd Ha SI3bIKE T€OMETPHUH, MCCIIE0BATh
IIOCTPOEHHBIE MOJENIN C UCIOJIb30BAHUEM T'€OMETPUUYECKUX IMOHATHI U
TeopeM, armapara anreOpbl, pelaTh NPakTUYECKUE 3a]1a4M, CBSI3aHHBIE C

HaXOKACHUECM I'€COMCTPHUICCKUX BCIINYNH
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KVIACC

Kon

HPOBepﬂeMblﬁ IJIEMEHT COACPKAaHUA

I'eomerpus

7.1

OcHOBHBIE TOHATHS cTepeoMeTpuu. Touka, MpsiMas, IIOCKOCTb, HMPOCTPAHCTBO.
[TonsiTue 00  aKCMOMATUYECKOM  TOCTPOEHUH  CTEPEOMETPUHU:  AKCUOMBI

CTCPCOMECTPHU U CICACTBUA U3 HUX

7.2

B3aumHOe  pacmonokeHue NpAMBIX B IPOCTPAHCTBE:  IEpPECEKaroLIuecs,
napajuleJbHble W CKpeluBaromuecss mpsaMble. llapainenbHOCTs NPSMBIX U
IUIOCKOCTEM B TPOCTPAHCTBE: IApaJUIeNIbHBIE MpsIMbIE B  INPOCTPAHCTBE,
MapaJUIEIbHOCTh TPEX MPSAMBIX, MApAUICIBHOCTh IMPSAMOM U IUIOCKOCTH. YTJIBI C
COHAIIPAaBJICHHBIMU CTOPOHAMH, YTOJ MEXKIY MPSAMBIMM B  IIPOCTPAHCTBE.
[TapaienbHOCTB IIIOCKOCTEW: NapaljIe/IbHbIe INIOCKOCTH, CBOMCTBA ITapajuIeIIbHBIX
miockoctei. [IpocTeitmme mpocTpaHCTBEHHBIC (UTYpPHI HAa IIOCKOCTH: TETPadp,

KyO, mapajuieNenumne/1, TOCTPOCHNUE CEUeHUI

7.3

[lepneHAUKYISIPHOCTh MOPSIMOM M IUIOCKOCTHU: NEPHEHAMKYJISIPHBIE MpsIMbIE B
MMPOCTPAHCTBE, NPAMBIC TAPAJIJICIBbHBIC U ICPICHAUKYISAPHBIC K IJIOCKOCTHU, IIPHU3HAK
NEePHEHANKYIISIPHOCTU MPSMOM U MIIOCKOCTH, TEOPEMa O MPSIMON MEePIEHIUKY IS PHOU
MJIOCKOCTH. YTJBI B TPOCTPAHCTBE: YIroJd MEXIYy TMPSAMOA U IUIOCKOCTHIO,
JBYIPaHHBIA yroJ, JUHEHHBIM yroia AByrpaHHoro yria. llepneHnukynsap u
HAKJIOHHBIC: PACCTOSHHME OT TOYKH 10 IUIOCKOCTH, PACCTOSHHE OT MPSIMON 10
TUTOCKOCTH, MPOEKIHs (PUTyphl Ha TUIOCKOCTh. [lepneHAuKyIsIpHOCTh IIOCKOCTEH:
NMpU3HAK  MEPHEHAUKYJIAPHOCTH  JBYX  IUlockocte. Teopema o  Tpéx

NEPpNCHAUKYJISIpax

7.4

IloHsATHE MHOTOrpaHHMKA, OCHOBHBIE DJIEMEHTHl MHOIOTPAHHHKA, BBIIIYKIIBIE H
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. [Ipmsma: n-yrosibHas
npu3Ma, TPaHU U OCHOBAaHMS MPU3MBI, MpsiMas U HAKJIOHHAs MPU3MBbI, OOKOBas U
IIOJIHAsI TOBEPXHOCTH Npu3Msbl. [lapamnenenumnen, NpsMOyTOIbHBIA HapaJIIeIeIHIIE]]
U ero csoucrsa. [lupamuna: n-yroibHas nupamMuaa, TpaHd U OCHOBAHUE MUPAMUBL,
OOKOBasl M IOJIHAs MOBEPXHOCTh MUPaMU/Ibl, IPABUJIbHAS U yCEUEHHAs MUpaMUA.
OneMeHTbl Npu3Mbl M nupamuabl. [IpaBUiabHBIE MHOIOTpaHHMKHU: IIOHATHE
IIPaBUJIBHOTO MHOIOTPAaHHUKA, IPAaBWIbHAs NpU3Ma M MPaBWIbHAS IUpamMuia,

MpaBUIIbHAS TPEYTOJIbHAS MUPAMUAA U MPAaBUIBHBIN TeTpasrap, kyo. [IpencraBnenue
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0 TMPaBWIBHBIX MHOTOTPaHHUKAX: OKTadAp, AOJAEKadlp W ukocadapyrue CeueHus
MPU3MBI U TUPAMU/IBI
CuMmmMeTpusi B TPOCTPAHCTBE: CHUMMETPHSI OTHOCHUTENBHO TOYKH, MPSMOW,
7.5 MJIOCKOCTH. DJIEMEHTBl CUMMETPHUH B MUPAMUJIAX, MMapajuIeNenuIeax, MPaBUIbHbIX
MHOTOTpaHHHKaX
Brruncnenue 51eMEHTOB MHOTOTPaHHHKOB: pé&Opa, auaroHanu, yrisl. [lnomanb
OOKOBOIl TOBEPXHOCTM U IIOJIHOM NOBEPXHOCTU MpPSMOW MPHU3MBI, IUIOIIA]b
7.6 OCHOBaHUH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsMor npu3Mebl. [1momane 60koBoi
MOBEPXHOCTH W TIOBEPXHOCTU TMPaBUIBLHOM MHpPaMHIBI, TeopeMa O IUIONIaau
yceuénnoit nupamuasl. [Tonstiue 06 06bpéMe. OObEM MUPAMUJIBL, TPUIMBI
77 [TogoGubIe Tema B mpocTpaHcTBe. COOTHOIICHHS MEXTY TIJIOMIA ISIMHA TIOBEPXHOCTEH,
. 00BEMamMu TOJOOHBIX Tell
11 KJIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
6 ['eomerpus
Hunuuapudeckas TOBEPXHOCTh, 00pa3yIOIINe MWIMHIPUIECKON MOBEPXHOCTH, OCh
6.1 HWIMHIPUYECKON TOBepXHOCTH. LlMmuHAp: OCHOBaHMA W OOKOBas MOBEPXHOCTD,
o0pa3yromas U 0Ch, TUIOMIAlb OOKOBOH U IMOJIHON MTOBEPXHOCTH
Konuueckast moBepXHOCTh, 00pa3yIoIie KOHUYECKOM MOBEPXHOCTH, OCh U BEPIIHHA
6.0 KOHUYecKkoi moBepxHocTu. KoHyc: ocHOBaHHMe W BepiInHa, 0Opasyiomias U OcCh,
' MJI0Mma s OOKOBOM W TIOJHOM TOBEPXHOCTH. Y CEUEHHBIM KOHYC: OOpa3yroIlue u
BBICOTA, OCHOBAHUS U OOKOBasi MOBEPXHOCTH
Cdepa u map: neHTp, paanyc, IMameTp, TIoIaab MoBepxHocTu cheprl. Bzanmuoe
6.3 pacnonoxeHue cepbl U MIOCKOCTH, KacaTellbHas IIOCKOCTh K cdepe, IIonaab
cepsl
6.4 N3o00paxxeHue Te BpalleHus Ha MI0CKOCTH. Pa3BépTka muimuHApa U KOHyca
6.5 KoMOuHanmmu Tten BpamieHus ¥ MHOTOTPAHHMKOB. MHOTOTPaHHUK, OMUCAHHBIN
' okoJo chepsl, chepa, BiMcaHHAs B MHOTOTPAHHUK, WIH TEJIO0 BpallleHus
[Tonste 060 o6bEMe. OcHOBHBIE cBOWCTBa 00BEMOB Ten. Teopema 00 00BEME
6.6 MPsIMOYTOJIBHOTO Mapajienenuneaa M ciaeactsuss u3 He€. OO0BEM UUIMHIpA,
koHyca. O0BEM mapa u rionaab cGepsl
6.7 [Tonobubie Tena B mpocTtpaHcTBe. COOTHOIIGHHS  MEXKIY  IUIOMIAJSAMU
' MOBEpXHOCTEH, 00bEMAaMHU MTOT0OHBIX TEN
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6.8

Ceuenus nunuHApa (MapauieTbHO W TMEPIEHIUKYISIPHO OCH), CEUCHUS KOHycCa

(mapannenbHOE OCHOBAHUIO U MPOXOASIILEE YePE3 BEPILNHY ), CEUEHHUS LIapa

6.9

Bektop Ha miockoctd U B mpocTpaHcTBe. ClOKEHME M BBIUUTAHUE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa M0 TPEM HEKOMILJIaHAPHBIM
BekTopaMm. IIpaBwio mapamnenenunena. Pemenue 3amay, CBA3aHHBIX €

MPUMEHEHUEM MPaBUJI JEUCTBUN C BEKTOpaMU

6.10

[IpssmoyronbHasi cucreMa KOOpAMHAT B MpocTpaHcTBe. KoopauHaTel BeKTopa.
[Ipocreitmme 3amaum B KOOpAWHATaX. YTON Mexay BekTopamu. CkamasipHOe
MPOU3BEJICHUE BEKTOPOB. BhIuncieHUE yriioB MeXAy NPSIMBIMH U TUIOCKOCTSIMH.

KOOpZ[HHaTHO-BeKTOpHLIﬁ MCTOI IIPpU PCHICHUU I'€OMCTPHUICCKUX 3aaaY
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IPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOI'PAMMBI CPEJJHEI'O OBILEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOOBAHMSA K NPEAMETHBIM pe3yJIbTaTaM OCBOCHHS
NpOBEPsSIEMOro OCHOBHOI 00pa30BaTeJLHOM NPOrPaMMBbI CPe/IHEro 00111ero
TpeOoBaHus o0pa3oBaHust

BnageHnne merogamMu J0OKa3aTeNbCTB, aIrOPUTMaMU pEIICHHS 3aad;
yMeHue (GopMyIMpoBaTh W ONEPUPOBATH MOHATUSIMH: OIpE/CICHNUE,
aKcuoma, TeopeMa, CIEACTBHE, CBOMCTBO, NPHU3HAK, JI0Ka3aTelIbCTBO,
paBHOCHIIbHBIE (DOPMYITHPOBKH; IPUMEHSTH UX; YMEHHE (OPMYITUPOBAThH
0o0paTHOE U MPOTUBOIOJIOKHOE YTBEPXkAECHUE, MPUBOIUTH MPUMEPHI U
KOHTPIPUMEPBI, MCIOJb30BaTh METOJ MAaTeMAaTHYECKOW WHIYKLHH;
IIPOBOAUTH  JOKA3aTEIbHbIE PACCY)XKAEHUA IIPU PELICHUH 3a1ay,
1 OLICHUBATh  JIOTMYECKYH)  IIPAaBUJIBHOCTb  PACCYKICHUN;  YMEHHE
OIIEPUPOBATH IOHATHUAMU: MHOXKECTBO, ITOJAMHOXECTBO, ONEpaluu Hajl
MHOXXECTBAMHU; YMEHHME HCIIOJIb30BaTh TEOPETUKO-MHOKECTBECHHBIN
anmnapar Juis OIMCaHUs PEaJbHBIX IPOLECCOB U SIBICHUN U IIPU PELICHUH
3aJa4, B TOM 4YHCIE W3 JPYruX Y4eOHBIX MPEIMETOB; YMEHHE
OIepUpOBATh MOHATUAMM: Ipad, CBA3HBINA rpad, AepeBo, LUKI, Tpad Ha
IUIOCKOCTH; YMEHHME 3a/1aBaTh M OIUCHIBaTh Tpadbl Pa3InYHBIMU

croco0aMu; UCTIOIB30BaTh rpadbl PH PEIICHUH 3a71a4

YMeHue oneprupoBaTh MOHATUSIMH: HATYPAIBHOE YHCIIO, LEI0€ YHCIIO,
CTEIEHb C LEJIBIM I10Ka3aTeleM, KOPEHb HATypaJbHOU CTENEHU, CTENEHb
C pAalMOHAIBHBIM  IIOKa3aTejleM, CTeNeHb C  JIEMCTBUTEIbHBIM
nokaszarejaeM, Jorapupm 4UHMCIa, CHHYC, KOCHHYC U  TaHICHC
IIPOM3BOJIBHOIO YHCJIA, OCTATOK [0 MOJYJIO, PalMOHAIBHOE YHCIIO,
UPpPALMOHAIBHOE  YHCJIO,  MHOXKECTBA  HATypalbHBIX,  LENbIX,
2 paloHalIbHBIX, JEUCTBUTENbHBIX YHCEN; YMEHHE HCIIOJIb30BaTh
NpPU3HAKU JIeTMMOCTH, HAaUMEHBIIMHA OOIIMI JeTuTeah W HauMEeHbIee
oOuiee kpaTHoe, airopuT™M EBKinja npu perieHuu 3ajad; 3HaKOMCTBO C
pa3IMYHBIMM  NO3UIMOHHBIMM  CUCTEMAMM  CUHCJIEHMS;  yMEHHE
BBITMIOJHATh BBIYMCICHUE 3HAYEHUM U MpeoOpa3oBaHMs BHIPAXKEHHUH CO
CTeNeHsAMHU M JiorapudmMamu, NnpeodpazoBaHUs IPOOHO-pAIMOHAIBHBIX

BBIPDAKCHUI; YMEHHE ONEPHUPOBATH NOHATUSAMHU: IOCIIEIOBATEIbHOCTD,
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apudmernyeckas rporpeccus, reoMeTpHuuecKast IIporpeccus,
OeckOHeYyHO yObIBaroIlas TeoOMEeTpUYecKass IMpOrpeccus; yMEHHE
3aJ1aBaTh MOCJIE0BATEILHOCTH, B TOM YHCJIE C TOMOUIbIO PEKYPPEHTHBIX
dopMyn; yMeHHE ONEepUpOBaTh MOHATHUAMHU: KOMIUIEKCHOE YHCIIO,
COMNpPSKEHHBIE KOMIUIEKCHBIE YUCIIa, MOJYJIb U apTyMEHT KOMIUIEKCHOIO
yuciaa, ¢opmMa 3amucCHd  KOMIUIEKCHBIX 4ucen (TeoMeTpuyeckas,
TpUrOHOMETpHUUecKas U  anreOpavueckas); YMETb  IPOU3BOAMTH
apuMeTHUecKue NeHCTBHUS C KOMIUIEKCHBIMH YHCJIaMH; TNPUBOJIUTH
IpUMEpPhl  HCIOJIb30BAHUSA  KOMIUIEKCHBIX  YHCEN,  ONEepUpoBaTh
NOHATHAMM: MaTpuma 2x2 wm  3X3, oOIpenenuTenb MaTpULBbI,

FGOMeTpI/I‘-ICCKI/Iﬁ CMBICJI OTIPCACIINTEIIA

YMeHune omnepupoBaTh MOHATHUSMU: PALMOHAIBHBIC, WPPALMOHAIBHEIE,
MOKa3aTelbHbIE, CTETEHHbIE, JIOTapu(pMUUYECKHe, TPUTOHOMETPHUUECKHE
ypaBHEHUST U HEPABEHCTBA, HUX CHCTEMbI, YMEHHE OIEpPUPOBATh
MOHSTUSMH: TOXAECTBO, TOXKJIECTBEHHOE NpeoOpa3oBaHHe, YpaBHEHHE,
HEpPaBEHCTBO, CHUCTEMa YypaBHEHUW U HEPABEHCTB, PaBHOCWIHHOCTH
YpaBHEHU, HEpPaBEHCTB U CHUCTEM; YyMEHHE pellaTb YypaBHEHUS,
HEpPaBEHCTBA U CHUCTEMBI C IOMOINBIO PA3NIMUHBIX MPUEMOB; pEIIaTh
YpaBHEHHS, HEPABEHCTBA U CHCTEMbl C TMapaMeTpoM; MPHUMEHSThH
ypaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI JJI PELICHUS MaTeMaTHYECKUX

3aJla4 ¥ 3aaa4 U3 pas3IndIHbIX obnacreit HAaYKHU U pCaHBHOﬁ KHN3HU

VMeHHe OmnepupoBaTh MOHATUSAMH: (QYHKIHSA, YETHOCTh (QYHKIHH,
NEPUOIMYHOCTD (PYHKIIUHM, OrpaHMYEHHOCTh (PYHKIIUH, MOHOTOHHOCTD
GyHKIHMH, SKCTpeMyM (YHKIIMH, HAaUOOJbIIIee U HAUMEHbBIIee 3HAYCHUS
(GYHKIMU HA IPOMEKYTKeE, HeMIpepbIBHAS (DYHKIHMS, aCHMOTOTHI rpaduka
¢GyHKIMH, TIepBas U BTOpas Npon3BoaHas (PyHKIMH, TEOMETPHUYECKUN H
¢u3nueckuif CMBICT TPOM3BOJHON, NEpBOOOpasHas, ONpeneTEHHBIN
UHTETpajl; YMEHHE HAXOIUTh AaCHMOTOTHI rpaduka (GyHKIUH;, yMEHHUE
BBIUUCIIATh  TPOM3BOJHBIC CYMMBI, HPOHM3BEACHHUS, YACTHOTO H
KOMITO3UIMHN (DYHKIMH, HaXOAWTh YpaBHEHHE KacaTeNbHOH K Tpaduky
(GYHKUMU; yMEHUE HAaXOIUTh MPOU3BOIHBIC SJIEMEHTAPHBIX (YHKIIMA;
YMEHHE HCIOJIB30BaTh MPOM3BOAHYIO JUIS HCCIENOBAaHUS (DYHKIHH,
HAXOJUTh HAWOOJbIIME M HAUMEHbIIWE 3HAYCHUS (YHKIMHA; CTPOUTH
rpa¢Ki MHOTOWJICHOB C HCIIOJIb30BAHUEM ammapaTa MaTeMaTHYECKOTO

aHajin3a; MNIPUMCHATH MPOU3BOJHYHO [JISI HAXOXKACHHUA HAWIYYIICTO
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p€miCHusd B HNPHUKIAJAHBIX, B TOM YHCJIC COIHAJIBHO-DKOHOMHWYCCKUX M
(I)I/I3I/IIICCKI/IX 3agadax; HaxXOAuTh IIOIaan U 00BEMBI (I)I/Il“y C IMOMOIIIBIO
HHTCrpaga; NpuBOAUTL HNPHUMEPbI MAaTEMATUYCCKOIO MOACIIMPOBAHUA C

NOMOILBIO AU epeHInanbHbIX YpaBHEHUI

YMeHue omnepupoBaTh MOHATHAMU: rpaduk QyHKUUH, OOpaTHas
GyHKIMSA, KOMIO3UIMS (YHKUIWH, JTUHEHHas (yHKIHS, KBaJIpaTU4HAs
byHKIHSA, panyoHanbHast byHKIM, CTEIICHHAs byHKIHSA,
TPUTOHOMETpHUYECKHE  (PYHKIMH, OOpaTHbE TPUTOHOMETPHYECKHE
GbyHKUMH, TOKa3aTelabHas M Jorapudmuyeckas GYHKIHUH; YyMEHHE
CTpOHUTh TpadUKU HM3YyYCHHBIX (YHKIHHA, BBIIOJIHATH MPEOOpPa3OBAHUS
rpaduKkoB (YHKLHUH, UCIIOJIB30BaTh IT'paQUKH AJIs U3yUEHHs! IPOLIECCOB U
3aBHCUMOCTEH, IIPU PEILIEHUU 33134 U3 JIPYrUX y4eOHBIX MPEIMETOB U
3ajjay U3 peasibHOM JKU3HU; BbIpaXaTb (OpMyJIaMU 3aBUCUMOCTH MEXITY
BEIMYMHAMH; WCIIOJIb30BaTh CBOMCTBA W Tpapuku (QyHKOUH IS
pelleHNs] ypaBHEHUH, HEPaBEHCTB U 3a/1a4 ¢ MapamMeTpaMu; U300paxkaThb
Ha KOOpPJAMHATHOM IIJIOCKOCTM MHOXECTBA PpEIICHUM YypaBHEHUH,

HCPABCHCTB U UX CUCTEM

YMeHHne pemiath TEKCTOBBIE 3a/ladyll Pa3HbIX TUIOB (B TOM YHKCJE Ha
NPOIEHTHI, JOJM U YacCTH, HA JBWXEHHE, pabOTy, CTOMMOCTh TOBapOB H
YCIIyT, HAJIOTH, 33JIa4¥ U3 00JIaCTH YIpPaBICHUS JTUYHBIMU U CEMEHHBIMU
¢uHAHCAMH); COCTABJIATH BBIPAKEHUS, YpaBHEHHs, HEPAaBEHCTBA U HUX
CHUCTEMBI IO YCIOBUIO 33Ja4M, HMCCIIEOBAaTh IOJIYYEHHOE PEIICHHUE U
OLIGHUBATh IPaBAONOJO0HOCTh pE3yJbTaTOB; yYMEHHE MOJEIUPOBATh
peanbHble CUTyallUM Ha $3bIKE MATEMAaTUKH; COCTABIISTH BBIPAXKECHMS,
YpPaBHEHHs, HEPABEHCTBA M MX CHCTEMBbl [0 YCJIOBHMIO 3a/auH,
HCCIEA0BATh ITOCTPOEHHBIE MOJEIM C HCIOJb30BAaHWEM amnmapara

anreOpbl, HHTEPIIPETUPOBATH MOJTyUYEHHBIN pe3yabTar

YMeHue onepupoBaTh MOHATUAMU: CpeiHee apupMeTHYecKoe, MeauaHa,
HauOoNblllee W  HauMEHbIllee 3HAa4YeHWs, pa3Max, JUCIepcHs,
CTaHJApTHOE OTKJIOHEHHE YHUCIIOBOIO Habopa,; yMEHHE W3BIEKaTh,
MHTEPIPEeTUPOBaTh MH(GOpPMaLMIO, MPEACTaBIEHHYI0 B TalOiuIax, Ha
auarpaMmax, rpaukax, OTpa)xarollyro CBOMHCTBA peabHbIX MPOLIECCOB U
SBJIEHUH; MPEACTaBIATh HHOOPMALIUIO C TOMOLIBIO TaOJIUIl U AUATPAMM;
UCCJIEA0BATh CTATUCTUYECKUE IAHHBIE, B TOM YHCIE C NPUMEHEHUEM

rpaguyeckux METOJOB M  JJIEKTPOHHBIX CPEIACTB; TrpapuuecKu
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HucciacgoBarb COBMECTHBIC Ha6J'IIO)IeHI/I$I C TIoMOmpO Juarpamm

pacceuBaHud U JIMHEMHOM perpeccuun

YMeHHEe OnepupoBaTh MOHATHAMU: CIyYaWHBIA ONBIT W CIIy4ailHOE
COOBITHE, BEPOSTHOCTH CIy4ailHOTO COOBITHS; YMEHHE BBIYHCIISTH
BEPOSTHOCTh C MCIIOJB30BaHMEM TIpaUUeCKUX METO/I0B; HPUMEHSThH
(GOopMyJIbl CIIO)KEHHS M YMHOXKEHHUS BEpOSITHOCTEH, (opMyiy MOIHON
BEPOSATHOCTH, hopmyiry bepHynu, komOuHATOpHBIE aKThl U (HOPMYJIBI;
OLICHUBATh BEPOSITHOCTU pEaJbHBIX COOBITUH; YMEHHME ONEPUPOBATH
NOHATUAMM: ClIy4yailHas BEJIWYMHA, PpacClIpeNeiIcHUe BEpPOSITHOCTEM,
MaTE€MaTHYeCKOe OXKUIAHUE, JUCHEPCUS U CTAHIAPTHOE OTKJIOHEHHE
CillydaifHOW BeNMYUHBI, (QYHKIMHM paclpelieleHuss U  IUIOTHOCTH
PaBHOMEPHOIO, IIOKA3aTEIIbHOTO W HOPMAJIbHOIO  PACHpPEIEICHUMN;
YMEHHME MCIOJIb30BaTh CBOMCTBA M3YyYEHHBIX pacCHpelesIeHud Ui
pellieHns 3aja4; 3HAKOMCTBO C IOHATHUSMHU: 3aKOH OOJIBIIMX YMCED,
METO/bl BBIOOPOYHBIX HCCIIEOBAaHUI; yMEHHE IPHUBOJAUTH MPUMEPHI
NPOSIBJIICHUST 3aKOHA OOJIBIIMX YHCENT B MPUPOAHBIX M OOIIECTBEHHBIX
ABJICHUSX; YMEHHE ONEPUPOBATH MOHATUSAMHU: COYETAHHE, TIEPECTAaHOBKA,
YHUCIO COYETaHWH, YHCIO TIepecTaHOBOK; OwHOM HploTOHA; ymeHue
HNPUMEHATh KOMOMHATOPHbIE (PAKTHI M pacCyXACHUs Ul PeLIeHUs 3a1a4;
OLICHUBATh BEPOSITHOCTH peanbHbIX COOBITHIA; COCTaBJIATh

BEPOATHOCTHYIO MOJIETIb M UHTEPIPETUPOBATH NOTYyUYEHHBINA Pe3yabTaT

YMeHHne onepupoBaTh INOHATUSMH: TOYKa, MpsAMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIWYMHA YIJIa, IUIOCKMHA yroi,
JBYI'PaHHBIA yroj, TPEXTPAHHBIA YIrOJ, CKPEIIMBAIOIIMECS MPSMBIE,
NapaJuIeIbHOCTh U NMEPHEHIUKYISIPHOCTD MPSAMBIX U IUIOCKOCTEH, yrou
MEXIYy MNPSAMBIMH, YTOJ MEXAY HPsIMOM M IUIOCKOCTBIO, YIOJl MEXKIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU 10 IJIOCKOCTH, PACCTOSIHUE MEXKIY
MPSMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTSAMM; YMEHUE HCIIOIb30BATh MPH
pelIeHNH 3a7ad U3ydeHHbIE (PAKTBI MU TEOPEMbI IJIAHUMETPUHU; YMEHHE
OLICHUBATh  pPa3Mepbl OOBEKTOB OKPYXKAIOIETO0 MHpa; CTPOUTH
MaTEMaTUYECKUE MOJENM C IMOMOIIBI0 TI'E€OMETPUYECKHX IOHATUH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4n

10

YMeHue onepupoBaTh MOHITUSAMHU: IUIOMIAAL (UTYpPBI, 00BEM (QUTYDBI,
MHOTOTPaHHMK, MPAaBUJIbHBI MHOTOTPaHHHUK, CEUEHUE MHOI'OTPAHHHUKA,

Ky0, mapajuienenunen, npusMa, OUpaMuia, (Gurypa M MOBEPXHOCTb
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BpalleHus, MWINHIP, KOHYC, map, cdepa, miomanas cepsl, MIONaab
MOBEPXHOCTU TUPAMUIBI, MPHU3MBI, KOHYyca, IWIMHIApA, 00BEM KyoOa,
[PSAMOYTOJILHOI'O Iapajulelienune1a, NUpaMUAbl, OPU3MBI, UIUHIPA,
KOHYca, I1apa, pa3BEPTKA MOBEPXHOCTU, CEUYCHUS KOHYca U LWIHHIPA,
napajyielibHble OCH WM OCHOBAaHHMIO, CEUCHHE IIapa, IUIOCKOCTb,
Kacaromasics cdepbl, HNUIUHAPA, KOHYCa; YMEHHE CTPOHUTh CEUYCHHE
MHOTOTPaHHUKA, U300paxkaTh MHOTOTPAaHHUKH, (PUTYPHI U MMOBEPXHOCTH
BpAIlICHHUs, UX CEYCHHS], B TOM YHCIIE C TIOMOIIBIO JIEKTPOHHBIX CPEJICTB;
yMEHHE NMPUMEHSATH CBOMCTBA r€OMETPUUECKUX (PUTYp, CAMOCTOSITENHHO
dbopMyIUpOBaTh OMpEENICHUs U3yYaeMbIX (PUTyp, BBIIBUTATh TUTIOTE3BI
0 CBOICTBaxX M MpPU3HAKAX T'€OMETPUUYECKUX (UTYp, OOOCHOBBIBATH WM
OTpOBEpPraTh HX; yMEHHE MPOBOAMUTH KiIacCHPUKAIUIO (GUTyp IO
Pa3jIM4HbIM IIPpHU3HAKaM, BBIIIOJIHATH HCO6XOHHWHJG JOIIOJTHUTCIIBHBIC

MMOCTPOCHUA

11

YMeHue omnepupoBaTh TOHSATHSMH: JBW)KEHHE B IPOCTPAHCTBE,
napajuIeNIbHBIA TIEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHMe MOA00Ms, TOM00HBIE (QUTYPBI; YMEHHE
pacro3HaBaTh paBHBIC W MOJOOHBIE (UTYpPHI, B TOM 4YHCIE B IPUPOJIE,
UCKYCCTBE, apXUTEKType; HUCIOJIB30BaTh TI'€OMETPUYECKHE OTHOIICHHS
IpU PEIICHWH 3a7a4;, HaXOTUTh TeOMETPUYECKUE BEIMYUHBI (JITMHA,
yroi, IUIOIaab, OOBEM) TPU pPEIICHHH 3a1a4 W3 APYTruX Y4YeOHBIX
MPEIMETOB M U3 PEATbHOMN KM3HU; YMEHUE BBIUYUCISITH TEOMETPHUICCKHE
BEJIMYMHBI (JJTMHA, YTOJ, IUIOMAAb, OOBEM, IUIOIIAAb MOBEPXHOCTH),
UCTIONB3Ysl M3Y4YeHHBbIE (POPMYJIBI M METOMABI, B TOM YHCIE: IUIOIIAMIb
MOBEPXHOCTU MUPAMHUIBI, TIPU3MbI, KOHYCA, IIWIMHAPA, IUIOMaab chepsr;
00BEM Ky0a, TPSMOYTOJBHOTO IMapaUIeCIUIea, MTHPAMUJIbI, TPU3MEI,
ITHHIPA, KOHycCa, INapa; YMEHHE HaXOIUTh OTHOUICHHE OO0BEMOB

noZ00HBIX (uryp

12

YMeHue onepupoBaTh NOHITUAMU: NPSIMOYTOJIbHAS CUCTEMA KOOPAUHAT,
BEKTOp, KOOPAMHATBHI TOYKH, KOOPAMHATBHI BEKTOPA, CyMMa BEKTOPOB,
NPOM3BEJCHUE BEKTOpPAa Ha YHUCIIO, PA3JIOKEHHE BEKTOpa Mo Oasucy,
CKAJIIDHOE IIPOMU3BEJEHUE, BEKTOPHOE IPOU3BEICHHUE, YIOJd MEKIY
BEKTOPAaMU; YMEHHUE UCIOJIb30BAaTh BEKTOPHBIA U KOOPJAUHATHBIN METO
JUISL pelIeHUs] TeOMEeTPUYECKHMX 3aJad M 3aJad JApPYyrux Y4yeOHbIX

MPEIMETOB
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13

YMenue BbIOMpaTh MOAXOMALIMM METOJ Ul peLIeHHs 3aJauH;
[IOHUMAHUE 3HAYUMOCTH MATEMaTUKH B U3YYCHUU [PUPOAHBIX U
OOLIECTBEHHBIX MPOLECCOB M  SBJICHMH; YMEHHE paclOo3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTEMaTUKU B HCKYCCTBE, YMEHHME IIPUBOJIUTH
IIpUMEPBl  MAaTEMaTUYECKMX OTKPBITUHA POCCHHCKOM W MHPOBOU

MaTeMaTHU4eCKOH HAayKH
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INEPEYEHD 9JIEMEHTOB COJAEPXKXAHUS, IPOBEPAEMBbBIX HA EI'D
11O MATEMATHUKE

IIpoBepsieMblii 3JIEMEHT COAEePKAHUS

Kon

1 Yucna v BBIYUCICHUS

1.1 HarypanbsHble 1 nenbie yucna. [IpusHaku 1eIUMOCTH HENbIX YUCET

- Panmonaneupie uucna. OOBIKHOBEHHbIE U JECSITHUYHBIE JIpOOM, TMPOILEHTHI,
. OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmernueckuil KOpeHb HATypaJbHOM cTeneHu. JeHcTBUA ¢ apupMeTHIeCKUMU
' KOPHSIMHM HaTypajibHOU CTEEHU

14 Crenens ¢ nenbM nokaszateneM. CTeneHs ¢ pallioOHaIbHBIM NoKa3aTeneM. CBONCTBa
' CTETICHH

Ls CuHyC, KOCMHYC W TaHI€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
. apKTaHI€HC YHUCIOBOI0 apryMeHTa

1.6 Jlorapudm uncna. [lecaTuyHble U HATypaibHbIE JOrapupMBbI

JeiictButenpHble  uncia. ApudMeTHUECKHE OIepaluud ¢ JICHCTBUTEIbHBIMU
1.7 yuciamu. [IpubnnxEHHble BBIYUCIICHUS, PAaBUIa OKPYTJICHUS, IPUKUIKA U OI[CHKA
pe3yJibTaTa BbIUMCIICHUN

1.8 [IpeobpazoBaHue BeIpaKeHU

1.9 KommnekcHbie yncna
2 VYpaBHEHUS U HEPABEHCTBA

2.1 Llenpie u 1poOHO-pallMOHATBHBIC YPAaBHEHUS

2.2 HppanuoHanbHble ypaBHEHUS

2.3 TpuronomeTpuuecKkue ypaBHEHHs

24 [ToxazarenbHble U JOrapu(PMUUECKHE YPaBHEHUS

2.5 Lenbie n 1poOHO-paIOHATIEHBIE HEPABEHCTBA

2.6 UppanmonanbHbie HEpaBEHCTBA

2.7 [Toxa3zaTenbHbIE U JOrapuPpMHUUECKIE HEPABEHCTBA

2.8 TpuroHomeTpruuecKue HEPABEHCTBA

2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHHUH U HEPABEHCTB

2.10 YpaBHEHMS1, HEpPAaBEHCTBA U CUCTEMBI C TapaMeTpaMHu
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2.11

Matpuiia cucTemMbl JIMHEWHBIX ypaBHeHUN. OnpeennTenb MaTpHULIbl

3 @yHKIMU U TpaduKu
31 Oyukuus, cnocoObl 3amanus ¢yHkuu. I'paduk ¢Gynkumu. BzanmHO 0OpaTHBIE
' ¢ynkunu. YétHble 1 Heu€THbIe QyHKUMU. [leprnoanueckue GyHKIMMN
OOnactpe ompezneraeHUs W MHOXKECTBO 3HaueHU QyHkumu. Hynm ¢yHkuuu.
12 [IpoMexXyTKM  3HAKOMOCTOSHCTBA.  |IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITMH.
' Makcumymbl 1 MUHUMYMbI GyHKuMu. HauOosnblnee M HauMeHbIlee 3HAa4YEHUE
(GYHKIMU HAa TPOMEKYTKE
33 CrenenHass (QyHKUMS C HAaTypaJbHbIM W IeNbIM Toka3ateneMm. EE cBoiicTBa u
' rpaduk. CBoiicTBa U TpaviKk KOPHS 1-Ol CTENIEHU
34 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U IpapuKu
3.5 [Noka3zatenpHast u orapudmudeckas QyHKIHH, UX CBOWCTBA U TpapUKU
16 Touku paspbiBa. AcuMmnTorel TpadukoB ¢yHkumid. CBolcTBa  (DyHKIHIA,
' HENpEePHhIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTensHOCTH, CIIOCOOBI 3aJaHMS ITOCIIEN0BATEIHLHOCTEHN
3.8 Apudmerndeckast 1 reoMeTprudecKas nporpeccuu. @opmMyra CI0KHBIX TPOLICHTOB
4 Havana maremaT4eckoro aHanusa
4.1 [TpousBoanas ¢pyHkiuu. [Ipons3BoHbIE A€eMEHTApHBIX (PYHKINH
[IpumeHeHne NPOU3BOAHOM K HCCIENOBAaHWIO (YHKIMHA Ha MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. HaxoxneHne HanGonbIIero 1 HaMMEHbIIEro 3HaYyeHUs (YHKLIHMU Ha
OTpe3Ke
4.3 [TepBooOpa3nas. MuTerpan
5 MHOXeCTBa U JIOTUKA
5.1 MHoecTBO, onepalnuu Hajl MHOKecTBaMu. J(narpaMmel Disiepa — BenHa
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTHUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomertpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMBbI€ M TUIOCKOCTH B IPOCTPAHCTBE
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7.3

MHororpaHHuKu

7.4

Tena v MOBEpXHOCTH BpaILEHUS

7.5

Koopaunats! 1 BEKTOpEI
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YHEHUKA

* MaTremartuka: anreOpa u Hadajla MaTeMaTHISCKOTO aHAIN3a, TCOMETPHSL.
Anrebpa u Havana matematudeckoro ananu3a. 10-11 kmacc. Anmumos 111LA.,
Konsarun F0.M., TkaueBa M.B. u np. AxkuronepHaoe o61miectBo «3narenbcTBo
«IIpocsemieHue»

» Maremaruka: anrebpa v Hadajia MaTeMaTHYECKOT0 aHaIu3a, TeOMETPHSI.
I'eometpus. 10-11 knacc. Atanacsan JI.C., bytry3oB B.®., Kagomiues C.b. u ap.

Axmmonepnoe obmectBo «M3aatenbetBo «IIpocBemenner

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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