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MOSACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma no yueOHOMY Kypey «['eomeTpus» (mpeamerHas oOmacts «MareMatuka u
WH(POpPMATHKa») HA YPOBHE CpEIHEro OOIIero oOpa3oBaHUS COCTaBIeHAa Ha OCHOBE TpeboBaHMIT K
pesynbratam ocBoeHus:t OOII COO, denepanbHOr0 rocyIapcTBEHHOIO 00pa30BaTeNIbHOTO CTaHIapTa
(mamee — ®I'OC COO), DenepanbHOi 00pa30BaTEIBHON MPOTPAMMBI CPETHETO OOIIETO 00pa3oBaHUs
(manee — ®OII COO), DenepanbHOil paboueit mporpaMmsl o yueOHOMY Kypcy «I eomerpus» (nanee —
OPII «Marematukay), BKIIOYAaeT IMOSCHUTEIBHYIO 3aIlMCKy, COJep)KaHue OOy4YeHUs, TIAaHUPYEeMbIC
pe3ynbTaThl OCBOCHMSI MPOrpaMMBI MO ainredpe M Havajdy MaTeMaTH4YecKOro aHajii3a, TeMaThudeckoe
MJIaHUPOBAaHUE, MTOYPOUHOE IJIAHUPOBaHUE, MepeueHb (KOAu(UKATOp) paclpeleNéHHBIX MO Kiaccam
NpoBEepseMBIX TpPeOOBaHMK K pe3yJabTaTaM OCBOCHHS OCHOBHOW OOpa3oBaTEIbHOM MPOTPaMMBI
cpenHero oOmero oOpa3oBaHUST W DJIEMEHTOB COJAEpX aHWUS IO TEOMETPUHU, a TakKe Ha OCHOBE
XapaKTePUCTUKH TUIAHAPYEMBIX pPE3YJIbTaTOB JIYXOBHO-HPABCTBEHHOTO pAa3BHTHS, BOCHUTAHUS U
colMan3alul O0YyJalonMXCs, MPeICTaBIeHHON B (penepanbHOil pabodeil mporpaMme BOCIIUTAHUS U
MOJUICKUT HENOCPEICTBEHHOMY IIPUMEHEHHIO TIPH pean3alii 003aTeIbHON YacTH 00pa3oBaTeIbHOM
IporpamMmbl cpeHero oouero odpazoBaHus. s mpoBeieHUs €IMHOrO TOCYAApCTBEHHOTO HK3aMeHa
no maremaruke (janee - E['D mo maTtemaTnke) ucmomab3yercs nepedeHb (Koan(ukaTop) mTpoBepsIeMbIX
TpeOOBaHUN K pe3yJabTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTelIbHON MPOTpaMMBbl CPEAHEro OOIIero
00pa30oBaHUs U 3JIEMEHTOB CO/ICP KAHHU L.

Conepxanue OOydyeHHUS pPACKpBIBAET COJEp)KATEIbHBIE JIMHUHM, KOTOPHIE INpEIararTcs s
00s13aTEeTLHOTO U3YYCHUS B KXKJIOM KJIacCce Ha YPOBHE CPEAHETO 001eTo 00pa3oBaHusl.

[TnanupyeMble pe3yabTaThl OCBOEHHS NPOTpaMMBbl MO aiuredpe BKIIOYAIOT JHMYHOCTHEIE,
MeTalpeIMETHbIE Pe3yNIbTaThl 32 BeCh MEepUOl 00yYeHHS Ha YPOBHE CpeAHero o0Iero oopazoBaHusl, a
TaK)Ke TMPeMETHBIE TOCTIKEHUST 00YJaIOIeTOCs 33 KaXKAbI o] 00ydeHusI.

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O KYPCA «I'EOMETP UsI»

BaxxHocTh yueOHOrO Kypca reOMeTpUHU Ha YPOBHE CpPEAHETO 00Iero oopazoBaHusi 00yCIOBICHA
MPAKTHYECKOW 3HAYMMOCTBIO METANPEJIMETHBIX U TPEMETHBIX PE3yIbTaTOB OOYYEHHUs TeOMETPUHU B
HalpaBJieHUH  JIMYHOCTHOTO  pPa3BUTHSA  oOy4aronmxcs,  GOpMUPOBaHUS  (DYHKIIMOHATBHOU
MaTeMaTU4eCKOM I'PaMOTHOCTH, MU3y4€HUs JPYrUX y4eOHbIX IUCHUIIUH. PazButue y oOydaroumxcs
NPAaBUJIBHBIX TPEICTABICHUH O CYIIHOCTH U TPOUCXOXKICHHH TEOMETPUYECKHX aOCTpaKIIHi,
COOTHOIIICHUH PEaJTbHOTO U HJICATBHOTO, XapaKTepe OTPaKCHUS MAaTEMAaTUYCCKON HAyKOH SBICHHUN U
MPOIIECCOB PEabHOTO MHpPA, MECT€ TE€OMETPUH B CHUCTEME HAyK W pOJM MaTeMaTHYECKOTO
MOJETUPOBAHUS B HAyYHOM I[IO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (HOPMHUPOBAHUIO HAYYHOTO
MHPOBO33pCHUA YydallMXCA, a TaKXKE KauCCTB MBIINUICHNUA, H€O6XOI[I/IMI)IX U1 aganTtanuu B
COBPEMEHHOM OOIIECTRBE.

['eomeTpus SBIIsIETCS OMHUM U3 0a30BBIX MPEIMETOB Ha YPOBHE CpeaHEro o01ero oopa3oBaHus,
Tak Kak o0ecreYrBaeT BO3MOKHOCTh HW3YYCHHs] KaK JUCIHMIUIMH  E€CTeCTBCHHO-HAYYHOU
HAIPaBJICHHOCTH, TaK U TyMaHUTapHOU.

Jlornyeckoe MbIIUicHUE, (GopMUpyeMoe MpU H3YYCHHH OOYYaIOUMMHUCS TMOHSTUHHBIX OCHOB
T€OMETPUH U TIOCTPOCHHUH LIETIOYKH JIOTHYSCKUX YTBEPIKICHHH B XOJIE PEIICHHS TeOMETPUICCKUX 3a]1ad,
YMCHUC BBIIBUI'aTb U OIPOBEPTraTb I'UIIOTE3bI HEIMOCPECACTBCHHO UCIIOJIB3YIOTCA IMPH PCIICHUW 3aJad
€CTECTBCHHO-HAYIHOTO ITUKJIA, B YACTHOCTH M3 Kypca (PU3HKH.

YMeHne OpHUEeHTHPOBAaThCA B MPOCTPAHCTBE WIPAET CYIIECTBEHHYIO pPOJb BO BCEX 00IacTIX
NEeSITETPHOCTH YelioBeka. OpHeHTanus 4YelloBeKa BO BPEMEHHM W TIPOCTPAHCTBE — HEOOXOIMMOE



YCJIOBHE €TI0 COLMAIBbHOrO OBITHS, (opMa OTpa)KEHHs OKPYKAIOIIETO MHpPA, YCIOBHE YCHEIIHOTO
MO3HAHUSI W AaKTUBHOIO IpeoOpa3oBaHMs NEHCTBUTENbHOCTH. OnepupoBaHUE IPOCTPAHCTBEHHBIMU
oOpa3aMu OOBEAMHSET pa3Hble BUAbI Y4eOHOH M TPYHOBOH JEATENBHOCTH, SBISAETCS OIHUM U3
npo(eCCHOHANBHO Ba)KHBIX Ka4yecTB, MOITOMY aKTyajlbHa 3a7ada (POPMHUPOBAHMS y OOyHarOLIMXCS
MIPOCTPAHCTBEHHOTO MBIIUIEHNUS KaK pPa3HOBUJHOCTH OOPa3HOIO MBIIUIEHUS — CYIIECTBEHHOIO
KOMIIOHEHTA B [TOATOTOBKE K MPAKTUYECKON JEATEIBHOCTH 10 MHOTMM HaIlpaBICHUSM.

HEJU U3YYEHUA YYEBHOI'O KYPCA «I'EOMETPUS»

Llens ocBoenusi mporpaMmbl yueOHOro Kypca «l'eomerpusi» Ha 0a30BOM ypOBHE OOydeHUS —
001me00pazoBaTeIbHOE M OOMICKYIBTYPHOE Pa3BUTHE 00yUJAIOIMXCS Yepe3 00eCIICUCHHE BO3MOKHOCTH
NpUOOPETeHUsT M HCIOJB30BaHUS CHCTEMAaTUYECKUX TEOMETPUYECKUX 3HAHUM U JCHCTBHH,
crienu(pUIHBIX TEOMETPHH, BO3MOXHOCTH YCITCIIHOTO MPOJIOJHKCHUS 00pa30BaHHUsI 110 CTICIIUATBHOCTSIM,
HE CBSI3aHHBIM C MPUKJIAJTHBIM HCIIOJIb30BAHUEM T€OMETPHH.

[Iporpamma mo reomeTpuu Ha 0a30BOM YpOBHE MpeIHA3HAuYeHa sl OOy4alOIMXCs CpeaHEeH
IIKOJIBI, HE UCIBITHIBABIIMX 3HAYUTENbHBIX 3aTPYIHEHUI HAa YPOBHE OCHOBHOTO OOILETO 0Opa30BaHUS.
Takum o6pazom, oOydaronmecst Ha 6a30BOM YpOBHE JIOJDKHBI OCBOUTH O0IIME MAaTEMaTUIECKHE YMECHUS,
CBSI3aHHBIE CO CNeNU(PHUKON TeOMETPUU U HEOOXOAMMBIC TSl )KM3HU B COBpeMEHHOM obmecTBe. Kpome
ATOT0, OHU UMEIOT BO3MOKHOCTh M3YUYHUTh T€OMETPUIO OoJiee TITyOOKO, eClii B IajbHEHIeM BO3SHUKHET
HEOOXOMMOCTh B TEOMETPHUSCKIX 3HAHUSAX B TIPO(HECCUOHATBHON JIEATEITHHOCTH.

JlocTrkeHune e OCBOCHHS MPOrpaMMbI 00ECTICUnBACTCS PEIICHUEM COOTBETCTBYIOIMX 3a/1ad.
[TpuoputeTHbIMU 3amauaMu OCBOeHUsI Kypca «l'eomerpum» Ha 0azoBoMm ypoBHe B 10—11 kmaccax
SIBJISTFOTCSI:

o (dbopMHUpOBaHKE TPEACTABICHUS O TEOMETPUN KAaK YAaCTH MHUPOBOH KYIbTYPHI M OCO3HAHUE €
B3aMMOCBSI3H C OKPYXAIOUM MUPOM;

o dbopMUpoBaHHE NPEJICTABICHUS O MHOIOIPAaHHHUKAX W TejaxX BpalleHHMs KaK O Ba)KHEWIIMX
MaTeMaTUYeCKUX MOJEIAX, MO3BOJSIOIMX OMUCHIBATh M HM3y4aTh pa3Hble SBJICHUS OKPYKAIOIIETO
MUpa;

o dbopMupoBaHHEe YMEHHUS paclo3HaBaThb Ha 4YepTeXaX, MOJIENAX U B peaJbHOM MUpE
MHOTOTPaHHUKH U TeJla BpalleHus;

o OBIIAJICHHE METOJIAaMHU DEILeHHs 3a7ad Ha MOCTPOEHUs Ha M300paKeHUAX MPOCTPAHCTBEHHBIX
uryp;

o dbopMUpOBaHHE YMEHUS ONEPUPOBATH OCHOBHBIMHM TOHSATUSMU O MHOTOTPAaHHHKAxX MU Telax
BpAIIEHUSI U UX OCHOBHBIMHU CBOICTBaMU;

o OBIIAJICHUE aJTOPUTMAMU PEICHHs] OCHOBHBIX THUIIOB 3a7a4; (JOPMUPOBAHHUE YMEHUS MPOBOJIUTH
HECJIOXKHBIC JIOKA3aTENbHBIC PACCYKICHHUS B XOJIE€ PEIICHUS CTEPEOMETPUUYECKUX 3aad M 3a1ad C
MPaKTUYECKUM COZIepKaAHUEM;

o pa3BUTHE HMHTEJUIEKTYaJbHBIX U TBOPYECKUX CHOCOOHOCTEW OO0ydarommXcsi, MO3HABaTEIbHOU
AKTHUBHOCTH, UCCIIEZIOBATEIbCKIUX YMEHUHN, KpUTUUHOCTH MBIIIUICHUS;
o dopmupoBanre  (GYHKIMOHAIBHOW TPaMOTHOCTH, PEJCBAaHTHOM TE€OMETpPUU:  YMEHHE

pacro3HaBaTh NPOSBICHUS T€OMETPUYECKUX IOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEHl B peabHbIX
JKU3HEHHBIX CUTYallUAX U MPU U3YYEHUU JAPYIUX Y4eOHBIX IMPEIMETOB, IMPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEpHOCTEH, (HOpMYyIHpPOBaTh MX Ha SI3bIKE T€OMETPUH U CO3JaBaThb N€OMETPUYECKHE MOJEIH,



IPUMEHATh OCBOCHHBIA N'€OMETPUUECKUI ammapar Ui pelieHUs MPaKTUKO-OPUEHTUPOBAHHBIX 3ajad,
MHTEPIPETUPOBATh U OLIEHUBATh MOJyYEHHBIE PE3YJIbTATHI.

OTanunTeNbHON OCOOEHHOCTBIO MPOTPaMMBI SIBISETCS BKIIIOUEHHE B KypC CTEpEOMETPHH B
HayaJle €ro M3y4eHHs 3aJay, pellaeMblX Ha ypOBHE HMHTYHUTHUBHOTO IIO3HAHUS, U OMNPENEIEHHBIM
o0pa3oM opraHu3oBaHHas paboOTa HaJA HHUMH, YTO CIOCOOCTBYIOT Pa3BHUTHIO JIOTUYECKOTO U
MPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYIUPYET MPOTEKAHUE MHTYUTHUBHBIX MPOLIECCOB, MOTUBUPYET K
JaNbHEWIeMY U3 Y4EHUIO MTPeAMETa.

[Ipennourenre oTHAETCS HATIISIIHO-KOHCTPYKTUBHOMY METOY 00 y4eHUSsI, TO €CTh TEOPETHUECKUE
3HAHHUS UMEKT B CBOEM OCHOBE YYBCTBEHHOCTH IPEIMETHO-NPAKTUYECKON NEATEIIbHOCTH. Pa3zButhe
MPOCTPAHCTBEHHBIX MPEACTABICHUN Y yJallIXCsl B Kypce CTEpPEOMETPUU MIPOBOJIUTCSA 32 CUET pelieHUs
3aJad Ha CO3/IaHME IMPOCTPAHCTBEHHBIX OOpa30B M 3ajJady Ha OMNEPUPOBAHHE IMPOCTPAHCTBECHHBIMU
obpazamu. Co3manue oOpaza MPOBOAMTCS C OMOPOM HAa HATJSAHOCTh, a ONIEPUPOBAHHME OOpa3oM — B
YCIIOBUSIX OTBJICYEHMSI OT HAIJISAHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOJHOIO COACPKAHUS.

OcHOBHbIE cofepxaTenbHble TUHUU Kypca «I'eomerpun» B 10—11 kiaccax: «MHOrorpaHHUKIY,
«IIpsimMple M TMJIOCKOCTH B HpocTpaHcTBe», «Tena BpameHus», «BekTopsl M KOOpAMHATHI B
pocTpaHcTBe». POPMUPOBAHUE JIOTUYECKUX YMEHUHN PACIIPENEISAETCA HE TOJIBKO IO COJEPIKATEIBHBIM
JUHUSIM, HO ¥ TIO TO/1aM OOy4YEeHHUS Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus.

Conepkanrie 00pa30BaHMs, COOTBETCTBYIOIEE MPEIMETHBIM pe3ylbTaTaM OCBOCHHS padoueii
IpOrpamMMbl, paclpeieiCHHbBIM 10 TroJaM OOydeHHs, CTPYKTYpHUpPOBAaHO TakUM 0Opa3oM, uTOOBI
OBIIQJICHUE TEOMETPUYECKUMHU TOHSATHUSMH U HaBBIKAMH OCYLIECTBISUIOCH MOCJIEIOBATEIbHO U
MIOCTYNATEJIbHO, C COOJIIO/IEHUEM NpPUHLMIA MPEEMCTBEHHOCTH, YTOOBl HOBbIE 3HAHMS BKJIIOUYAINCh B
O0IIyI0 cHCTEMY TeOMETPUUECKHX MPEICTABICHUH 00yJarommXcsl, pacmpsis U yriryomsst e€, oopa3ys
MIPOYHBIE MHOXKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA «'EOMETPUS» B YYEBHOM IIVIAHE

PaGouas nmporpamma yuebHoro kypca «I'eomerpus» (6a3oBbiii ypoBenb) B 10-11-x kinaccax paccuutana
Ha 102 yueOHBIX yaca. Y4eOHbIN TIaH Ha u3ydeHne reomeTpuu B 10 kiacce oTBOIUT 1o 68 ydeOHBIX
gyacoB (2 yaca B Hezmento) npu 34 ydeOHBIX HenensX, B 11 kmacce 34 yueOHbIX yaca (1 9ac B Henenro)
npu 34 ydeOHBIX HeNedb 3a CYeT O00s3aTelbHOM YacTh Y4eOHOTro TTaHAa OCHOBHOTO OOIIEro
00pa3oBaHuUs.

INIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIbTATHI
JIMYHOCTHBIE PE3YJIBTATBI

JIm4HOCTHBIE  pE3ylbTaTbl OCBOEGHMs IporpaMmbl ydeOHoro mpeamera «MareMaTuka»
XapaKTEPU3YIOTCSL:

I'paxaanckoe BocnMTaHuUe:

c(OPMUPOBAHHOCTHIO I'PAXIAHCKONW MO3UIMHU 00YyYarolerocs Kak aKTUBHOI'O M OTBETCTBEHHOI'O
YjieHa POCCHHCKOTrO OOINeCcTBa, MPEACTABICHHEM O MaTeMaTH4YeCKHX OCHOBaxX ()YHKIIMOHHPOBAHUS
pa3NUYHBIX CTPYKTYp, SBICHHUH, MpoLeNyp TIpakJaHCKOro oOmecTBa (BbIOOPHI, OMPOCHl U Tp.),
YMEHHMEM B3aUMOJEHCTBOBaTh C COLMAJIbHBIMU WHCTUTYTAMH B COOTBETCTBHHM C HUX (QYHKUHMSIMHU U
Ha3HAuYEHHEM.



IaTpnoTnyeckoe BocIMTAHME

Cc(hOpMHUPOBAHHOCTBIO POCCHHCKOW TPa)XJTAHCKOH HJCHTHYHOCTH, YBAKEHUS K TPOILIOMY U
HaCTOALIEMY POCCUMCKOM MAaT€MAaTUKH, LIEHHOCTHBIM OTHOLIEHHEM K JIOCTHXKEHHUSIM POCCHUUCKHX
MaTEMaTHKOB M POCCUMCKON MAaTEMaTHYECKOM IIKOJbI, K MCMOJIb30BAHUIO ITUX JOCTHXKECHUN B JIPYrHUX
HayKax, TEXHOJIOTHX, c(hepax SKOHOMHUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCTIMTAHM S

OCO3HAHMEM AYXOBHBIX IIEHHOCTEH POCCHICKOro Hapojna; c(hopMUPOBAHHOCTHIO HPAaBCTBEHHOTO
CO3HAHUS, ITUYECKOTO MOBEJACHUS, CBA3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHHU HAayKu U
JESITEIIBHOCTRIO YIEHOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYHUBOTO OYTYIIEro.

JcTeTHYECKOe BOCIIMTAHHE:

ACTETHYECKUM OTHOIIEHHUEM K MHUPY, BKJIIOYas ICTETUKY MATEMAaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aJay, pEIICHUN, pPaCCYyXICHUW;, BOCIPHUUMUYUBOCTHIO K MaTEMaTHYECKHUM AacCleKTaM
Pa3IMYHBIX BUJOB UCKYCCTBA.

DusuyecKoe BOCIUTAHHE

c(hopMUPOBAaHHOCTHIO YMEHHUS NMPUMEHITh MAaTEMaTHYECKHE 3HAHHUS B WHTEpEcax 3J0pPOBOTO U
Oe3omacHoro obpa3a KU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE,
cOalaHCHPOBAHHBIN PEXXUM 3aHATUM M OTHbIXa, peryispHas (puanyeckas aKTUBHOCTH); (PU3MUECKOTO
COBEPLICHCTBOBAHUS, IIPH 3aHATHUAX CIOPTUBHO-030POBUTENBHOM ESITEIBHOCTHIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IIEHHOCTH TPYIOJIOOMS; HHTEPECOM K PAa3IUYHBIM cdepam
npodeccHoHaIbHON JEATeTbHOCTH, CBSI3aHHBIM C MAaTeMaTUKOH W €€ NPUIIOKEHHSIMH, YMEHHUEM
COBEpIIATh OCO3HAHHBIM BBIOOP Oyaymieil mpodeccHu W peann30BBIBATH COOCTBEHHBIC JKU3HCHHBIC
MJIaHBl; TOTOBHOCTBIO U CIMOCOOHOCTBIO K MaTeMaTHYECKOMY OOpa30BaHUIO M CaMOOOpa30BaHUIO Ha
MPOTSHKEHUM BCEW JKM3HU; TOTOBHOCTBHIO K AKTUBHOMY YYacTHIO B PEIICHUHM MPAKTUYECKUX 3adad
MaTeMaTH4eCKOW HAIIPaBIECHHOCTH.

JK0JIOTHYE CKOe BOCIIUTAHNE:

c(hOpMHPOBAHHOCTBIO ~ DKOJOTHYECKON  KYJIbTYpbl, IOHUMAHHUEM BIUSHUS  COLHMAIbHO-
HKOHOMHMYECKHX MTPOLIECCOB Ha COCTOSIHUE MPUPOAHON U COLMANIbHOM Cpe/bl, 0CO3HAHHUEM II00aILHOTO
XapakTepa SKOJOTHYECKHX MpoOJIeM; OpHEHTAIel Ha MPUMEHCHWE MAaTeMaTW4YeCKUX 3HAHUN IS
peleHus 3a7a4 B 00J1acTH OKpYXKAIOLeH Cpelibl, MNIAHUPOBAHUS MOCTYIKOB U OI[EHKH UX BO3MOXKHBIX
ITOCJIEACTBUM JJI1 OKPYXKAIOILEH CPEIbl.

LeHHOCTH HAYYHOT'O MO3HAHUS:

c(hOpMHPOBAaHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayKW M OOIICCTBCHHOW MPAKTUKH, MOHUMAaHUEM MAaTeMaTHYECKOH HAYKHM KakK CQepbl YeIOBEUYSCKOM
JIESATeTLHOCTH, ITANOB €€ Pa3BUTHUSA U 3HAYUMOCTH JIJISl PA3BUTHS ITUBUJIM3AINH; OBIAJACHUEM SI3BIKOM
MaTeMaTukl U MAaTeMaTH4YeCKOM KyIbTYpOH Kak CpEeACTBOM MO3HAHUS MHpa; TOTOBHOCTBIO
OCYIIECTBIISTh MPOEKTHYIO M UCCIIEI0BATEIBCKYIO MEATETbHOCTh WHINBUIYAILHO U B TPYIITIE.

METAINPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pPe3yabTaThl OCBOCHHS MPOTpaMMbl ydeOHOro mpeamera «MaTemaTHKa»
XapaKTEepU3YIOTCS OBJa/JICHUEM YHUBEPCAJIbHBIMU MO3HABATEJIbHBIMHU JICHCTBUSMHU, YHUBEPCAIbHBIMU
KOMMYHUKATUBHBIMH JICHCTBUSIMU, YHUBEPCAIBHBIMHU PETYISATUBHBIMU JEHCTBUAMU.

1) VYHuBepcaibHble MO3HaBaTeJbHble J€HCTBUSA, oOecrneunBaloT (OpMUpOBaHUE Oa30BBIX
KOTHUTUBHBIX MPOLIECCOB, OOydyarommxcs (OCBOGHHE METOAOB IIO3HAHUSA OKPYXKAIOLIEro MUPA;
NPUMEHEHHE JIOTHYECKUX, UCCIIeI0BATEIbCKHUX ONepalii, yMeHui pabotaTh ¢ nHPpOpManueii).



Ba3oBble Jiornyeckue aeicTBus:
. BBIABIIATH U XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKK MAaTEMaTHUYECKUX OOBEKTOB, MOHSATHUH,
OTHOLICHUH MEXIY TMOHATUSIMH; (QOPMYITHpPOBATH OMNpEACTCHUS TMOHATHI; yCTaHABIMBATh
CYIICCTBEHHBI TPHU3HAK KJiIacCU(UKAIIMU, OCHOBAHUS JIsi OOOOIICHUS W CpPaBHEHUSA, KPUTEPUH
MPOBOJIMMOIO aHAIIN3a;
. BOCIIPUHUMATh, (OPMYIUPOBATH H MPeoOpa3oBBIBATH CYXKICHUS: YTBEPAUTENbHBIE W
OTpHUIIATETbHBIC, SMHUYHBIC, YACTHBIC M OOIME; YCIOBHBIE,
. BBISIBIIATH MaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U TIPOTUBOpEYHs B (PaKTax, JaHHBIX,
HaOMIOJICHUAX W YTBEPXKACHUAX; IMpeylaraTb KPUTEPUM [UIS BBISIBICHUS 3aKOHOMEPHOCTEH U
MPOTHUBOPEUHIA;
. JenaTh BBIBOJABI C MCIOJB30BAHUEM 3aKOHOB JIOTMKU, JEAYKTUBHBIX W WHIYKTUBHBIX
YMO3AKJIIOUEHU I, YMO3AKJIFOUEHUH 10 aHAJIOTHH;
. MPOBOJIUTH CAMOCTOSITEIBHO JOKa3aTebCTBA MATEMAaTHYCCKUX YTBEPKACHUN (MpSMbIE W OT
MPOTUBHOTO), BBICTPAMBATh APTYMEHTAIIUIO, MPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI; 0OOCHOBBIBATH
CcOOCTBEHHBIE CYXKICHHS U BBIBOJIBI,
. BBIOMpPATh CMOCO0 pemeHus: yueOHOHM 3amauu (CpaBHHBATH HECKOJIBKO BAPUAHTOB pEICHUS,
BBIOMPATh HanOoJIee MOIXOASAIIHHA ¢ YIETOM CaMOCTOSATEIBHO BBIICIICHHBIX KPUTEPUEB).
Ba3oBble nccienoBaTe/ibCKue 1€ ICTBUSA:
o HCIIOJIb30BaTh BOMPOCHl KaK MCCIIEIOBATEILCKUM HMHCTPYMEHT MO3HaHUS;, (HOPMYIHPOBATH
BOTMPOCHI, (PUKCUPYIOIIME TPOTUBOPEUHE, TPOOIIeMY, YCTaHABINBATH HCKOMOE U JIaHHOE, (OPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATH CBOIO MMO3UIINIO, MHEHHE;
o MPOBOJUTH CAMOCTOSITEIHHO CIJIAHWPOBAHHBIA SKCIIEPUMEHT, UCCIIEIOBAHNE IO YCTAHOBICHUIO
0COOCHHOCTEN MareMaTH4ecKOro OOBEKTa, SBICHHUS, MpOLlecca, BBIIBICHHUIO 3aBUCUMOCTEH MEXKIY
00BeKTaMU, SBICHUSIMH, TTPOIECCAMU;
. CaMOCTOSATENTLHO (OPMYIUpPOBaThH OOOOIIEHUS W BBIBOJBI IO pPE3yjibTaTaM MPOBEAEHHOTO
HaOJIIO/IEHUs, HCCIEIOBAHUS, OLIEHWBAaTh JIOCTOBEPHOCTh IIOJIyYEHHBIX pE3YyJIbTaTOB, BBIBOJOB U
0000 1LIEHHI];
. MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IMPOIECCa, a TAKXKE BBIIABUTATH MPEANOJIONKEHHUS O €ro
Pa3BUTUU B HOBBIX YCJIOBHSIX.
PabGora ¢ undopmanmeii:

o BbIAIBJIATH IIC(bI/IIII/ITBI I/IH(i)OpMaIII/II/I, JaHHBbIX, H€06XOIII/IMI)IX AJI1 OTBETAa HaA BOIIPOC WU IJIA
pELIEeHHU 3a1auH;

. BBIOMpaTh  MH(OpPMANUI0O W3  HMCTOYHHUKOB  pa3jIMYHbIX  THUIIOB,  aHAJIU3UPOBATh,
CHUCTEMaTU3UPOBATh U MHTEPIPETUPOBATh NH(OPMAIINIO Pa3IMYHBIX BUJOB U (POPM MpPEACTABICHUS;

. CTPYKTYpUpPOBaTh HHGOPMAIIUIO, TPEACTABIATh €€ B Pa3IMYHBIX (PopMax, HILTIOCTPHUPOBATH
rpaduyecky;

o OLIEHUBAThH HAAEKHOCTH MH(OPMALIMH 110 CAMOCTOSTENIFHO CHOPMYIHNPOBAHHBIM KPUTEPHSM.

2) VHusepcanvhble KOMMYHUKAMUGHbBlE Oelicmeus, 00ecnedusaiom coopmMuposanHocnms
COYUANBHBIX HABBIKOG 00YUAIOUUXCS.

Oo0menmne:
o BOCIIPHHHUMATH U (POPMYIIUPOBATH CYKJICHHUS B COOTBETCTBUHU C YCIOBHSIMH U HEISAMHU OOIICHHS,
SICHO, TOYHO, TPAMOTHO BBbIP@XKaTh CBOIO TOYKY 3PCHHS B YCTHBIX M IMHCHMEHHBIX TEKCTax, JaBaTh
MOSICHEHUSI TI0 XOJTy PEIICHUS 3a/1a4, KOMMEHTUPOBATh MOYYCHHBIH Pe3yiIbTaT;
o B X0l OOCYXICHHS 3allaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMON TeMBbI, MpPOOJIEMBbI,
pelaeMoii 3a/1auu, BHICKa3bIBaTh UJICH, HAIICIICHHBIC HA TIOUCK PEIICHUS; COTIOCTABIIATh CBOU CYXKICHUS



C CYXKICHHUSMHU JpPYrUX Y4YaCTHUKOB JHaora, OOHApyXUBaThb pa3jidyde M CXOJCTBO IO3MULMH; B
KOPpEeKTHOH opme popMyTHpoBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;
o IPEICTaBIATh PE3yJIbTaThl pEUIeHUs 3a/ladyd, DSKCIEPUMEHTa, HCCIIEeIOBaHUs, IIPOEKTa;
CaMOCTOATEIbHO BbIOMpATh (hOopMaT BBICTYIUIEHHS C Y4E€TOM 3a/ay Ipe3eHTallMd U OCOOEHHOCTEH
ayIUTOPHH.
CoTpyaHuyvecTBo:
. NOHMMAaTh W UCIIOJIb30BaTh MPEHMYINECTBA KOMAaHTHOW M WHAMBUIYaJlbHOW pPabOTHI MpHU
peleHnn y4eOHbIX 3ajad; NPUHUMATh 1eJIb COBMECTHOM JAEATENbHOCTH, IUIAHUPOBAaTh OPraHU3ALUIO
COBMECTHOM paboThl, paclpenessTh BUJbI paboT, 10roBapuBaThCs, 00CYXIaTh MPOLECC U Pe3yabTar
paboThI; 0000IATH MHEHUS HECKOJIBKHX JIIOACH;
. y4acTBOBaTh B TPYNIOBHIX (Gopmax paboTsl (0OCyXIeHUs, OOMEH MHEHHH, «MO3TOBBIC
IITYPMBD» U WHBIC); BBIIOJIHATH CBOIO YacTb PabOTHI M KOOPIMHHUPOBATH CBOM ACUCTBHS C APYIHMHU
YyjieHaMH KOMAaHJbl;, OLIEHHMBaTh KayecTBO CBOETO0 BKJIaJa B OONMI MNPOAYKT MO KPUTEPUSIM,
c(hOopMyIHPOBaHHBIM YYaCTHUKAMU B3aUMOJICHCTBUS.

3) Vuugepcanvuvie pecynamuenvie Oeticmsus, obecneuusarom @GopmMuposanue Cmbicio8blX
YCMAHOBOK U HCUZHEHHBIX HABbIKOG TUYHOCMU.

Camoopranusanus:
. COCTABJIATH TUIAaH, aJITOPUTM pEIleHHUs 3a7a4H, BEIOMPATh CIIOCO0 PEIIeHUS C YUETOM
MMEIOLIMXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BApPHAHTHI
peleHnii ¢ yaéToM HOBOM MH(OpMAIIHH.
CaMOKOHTPOJIb:
. BJIQJICTh HAaBBIKAMHU ITO3HABATEIBHOM peQIIEKCHH KaK OCO3HAHHS COBEpIIAEMBIX ACHCTBUU U
MBICIUTEIbHBIX IPOLIECCOB, UX PE3YyNbTATOB; BIAJAETh CIOCOOAMU CAMOIPOBEPKU, CAMOKOHTPOJIS
IpoLecca U pe3yapTaTa pelieHNss MaTeMaTHYeCKOM 3a1auH;
o IPEIBUIETh TPYAHOCTH, KOTOPBIE MOIYT BO3HUKHYTb IIpU PEIICHUM 3aladd, BHOCHUTH
KOPPEKTUBBl B JESITEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMJIEHHBIX OLIMOOK,
BBIABJIICHHBIX TPYJAHOCTEN;
. OLIEHMBATh COOTBETCTBUE PE3yIbTaTa LEIH U YCIOBUAM, OOBSCHATH IPUUNHBI JOCTHXKEHUS HITH
HEJOCTHIKEHMsI pe3ybTaTOB JEATEIIbHOCTH, HAXOAWUTh OLMOKY, JaBaTh OLEHKY HMPHOOPETEHHOMY
OIIBITY.

IMPEAMETHBIE PE3YJIbTATbBI

10 KJIACC

OnepupoBaTh MOHATUSAMH: TOUKA, TIPSIMasi, JIOCKOCTb.

HpI/IMCHSITI) AKCHOMBI CTCPEOMCETPUHU U CICACTBHA U3 HUX ITPH PCIICHUN TCOMCTPHUICCKUX 3a1aY.

OreprpoBaTh MOHATHSMHE: TTAPATUICTBHOCTH U MIEPICHIUKYISIPHOCTD MPSMBIX U TTIOCKOCTEH.

KnaccuduuupoBars B3auMHOE PACIOIOKEHNE MPSIMBIX M TUIOCKOCTEH B TPOCTPAHCTBE.

OrnepupoBaTh MOHATUSMU: JBYTPaHHBIA yroy, TpaHW IBYIPAaHHOTO yria, peOpo ABYrpaHHOTO
yriia; JMHEWHBIA yroJ ABYTPaHHOTO yIjia; rpaaycHas Mepa JAByrpaHHOTO yria.

OHepI/IpOBaTB MMOHATUAMU: MHOT'OT'PpAaHHUK, BBIHyKJH:IfI u HeBBIHyKJIBIﬁ MHOTOTpaHHHK, 3JICMCHTBI
MHOTOTPaHHUKA, IPABHIbHBI MHOTOTPAHHUK.

Pacnio3HaBaTh OCHOBHBIE BHBI MHOTOTPAHHUKOB (THpamMuIa; TpHU3Ma, MPSIMOYrOJbHbINA
napa’suiesienuie, Kyo).



KnaccuduuupoBaTs MHOTOTpaHHUKH, BBIOMpas OCHOBaHUS IS KiaccH(uKanuu (BBITYKJIBIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; MPaBUIbHBIE MHOTOIPAHHUKH; IMpPSIMbl€ U HAKJIOHHBIE TPU3MBI,
napasuiesIenumne ibl).

OneprpoBaTh MOHATUSAMH: CEKYIlas MIOCKOCTh, CEYEHNE MHOTOTPAaHHUKOB.

OOBACHATH MPUHIIMUIIBI TOCTPOEHUSI CEUEHUH, HCIIONIB3YSI METO/ CJIE/IOB.

CTpouTh ceueHnss MHOTOIPAaHHUKOB METO/IOM CIIE/IOB, BBIMOIHSTH (BBIHOCHBIE) IIOCKUE YEPTEKH
W3 PUCYHKOB ITPOCTHIX 00bEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y.

PemaTp 3agaum Ha HaxOXJEHUE TEOMETPUYECKHX BEIUYMH IO 00pasliaM WM alrOpuTMaM,
IPUMEHSS U3BECTHBIE AHAIIMTUYECKUE METO/IbI IIPU PELICHUH CTaHAAPTHBIX MAaTEMATHUECKHUX 3a7a4d Ha
BBIYMCJICHHE PACCTOSHUN MEXIy ABYMS TOYKAMHU, OT TOYKHU A0 MNPSIMOM, OT TOYKH [0 IIOCKOCTH,
MEXIy CKPELMBalO LMMHUCS IPSMBIMH.

Pemate 3amaum Ha HaxOXXICHHE TEOMETPUUYECKHX BEIMYMH IO O0pasliaM WM alropuTMaM,
IPUMEHSIS U3BECTHBIC aHATMTUYECKUE METOMbI IIPH PEIICHUH CTaHJAPTHBIX MaTeMaTUYECKUX 3a7a4 Ha
BBIYMCIICHHE YIJIOB MEXAY CKPEUIMBAIOIMMUCS MPSIMBIMH, MEXKIY HpPSIMOW U IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, JIByTPAHHBIX YIJIOB.

Bbruncnate 00bEMBI M IUIOIMIAM TOBEPXHOCTEH MHOTOTPaHHHMKOB (TIpu3Ma, NHUpamuia) ¢
IpUMEHEHHEM (OpMYJ; BBIYHMCIATH COOTHOUICHUS MEXIY IUIOIIAIIMU TMOBEPXHOCTEH, 0ObEMaMu
MO01I00HBIX MHOTOTPaHHUKOB.

OneprpoBaTh MOHATUAMHU: CUMMETPHUSI B NPOCTPAHCTBE; LIEHTP, OCh U IJIOCKOCTh CUMMETPHH;
IEHTP, OCh U IJIOCKOCTh CHMMETPHUU (PUTYPBHIL.

W3Bnekarp, mnpeoOpa3oBbIBaTh M HMHTEPIPETUPOBATH HMHGPOPMALMIO O MPOCTPAHCTBEHHBIX
reOMETpUYECKUX PUTypax, MPEACTABICHHYIO Ha YEPTEXKaxX U pUCYHKaX.

[TpumeHsaTH TeOMeTprUYecKue (PaKThHI A pEHICHUSI CTEPEOMETPUUECKUX 3aay, MPEANONararoImx
HECKOJIbKO I1Iar0B PeLIeHNUs, €CJIM YCIOBUSI IPUMEHEHHUS 3a/1aHbl B IBHOM Qopme.

[TpumeHsATh NpoCTeilme NporpaMMHBIE CPEACTBA U SJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBbI
IIPU pPELICHUHU CTEPEOMETPUUYECKHUX 3aau.

[TpuBoauTh MpUMEpPbl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJAE M KU3HH, paclo3HaBaTh
MPOSIBJICHUE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IpuMeHATh NOTYYEHHbBIE 3HAHUS HA IPAKTUKE: aHAJIU3UPOBATh peajbHbIe CUTYallUU U IPUMEHATh
M3YUCHHBIE MOHATUS B IpOIIECCEe MOMCKA PELICHUS MaTeMaTUyecKu chOPMYTUPOBAHHON MPOOIJIEMBI,
MOJIEIUPOBaTh pEalbHbIE CHUTYAallMM HA $3bIKE TE€OMETPHH, HCCIEIOBATh IOCTPOSHHBIE MOJEIH C
MCIIOJIb30BAHUEM TEOMETPHYECKUX TOHATHUH M TeopeM, ammapaTa anreOpbl; pemaTh IMpak THYeCKue
3aJlauM, CBA3aHHBIC C HAXOXKICHHUEM T€OMETPUICCKIX BETUYHH.

11 KJIACC

OmepupoBaTh TOHSATHAMH: IHJIMHAPUYECKAs IOBEPXHOCTh, OOpa3ylolme IHIHHIPUICCKON
MOBEPXHOCTH; IHJIUHAP; KOHWYECKasi TTOBEPXHOCTh, 00pa3yronme KOHHYECKOH MOBEPXHOCTH, KOHYC;
cthepuueckas TOBEPXHOCTb.

Pacnio3naBatk Tena BpamieHus (LMIIMHADP, KOHYC, cdepa u 1map).

OOBSCHATH CIIOCOOBI TOTYYCHHUS TEJ BPAIICHUS.

KnaccuduuupoBars B3aMHOE PacloioKeHUe CEephl U MITOCKOCTH.

OmnepupoBaTh MOHATHSAMHE: IIAPOBOM CETMEHT, OCHOBAHHUE CETMEHTA, BBICOTA CErMEHTA; IapOBOi
CJIOI, OCHOBAaHUE MIAPOBOTO CJIOS, BRICOTA MIAPOBOTO CJIOST; IIAPOBOM CEKTOP.

Berauciare 00bEMBI M IUIOMATM TIOBEPXHOCTEH TEN BpAINCHUS, TCOMETPHUUSCKUX TEl C
MpUMEHEHHEM (POPMYIL.



OmnepupoBaTh MOHATHSIMH: MHOTOTPAaHHUK, BIIMCAHHBIA B c(epy W ONMHMCAHHBIA OKOJIO cepsl;
cdepa, BIECaHHAs B MHOTOTPAHHUK WM TEJIO BPALICHUSI.

BBIMHCIATE COOTHOIIEHUST MEX Ty IJIOIIAIIMU MIOBEPXHOCTEN 1 00bEMaMK OJOOHBIX TE.

N300paxarh u3ydyaeMble (UIYpHl OT pPYKH M C TIPUMEHEHHEM IMPOCTHIX YEPTENKHBIX
UHCTPYMEHTOB.

BbImonHATe (BBIHOCHBIE) IUIOCKHE YEPTEXH W3 PHUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJI
CBEpXY, COOKY, CHU3Y; CTPOUTh CEYEHMsI TEJ BPALLCHUS.

W3Bnekarb, WHTEPNpPETUPOBATH M IPeOOPa3OBbIBATH HMH(POPMALMIO O MPOCTPAHCTBEHHBIX
reoOMeTPUYECKUX (GUTypax, MPEeACTABICHHYIO HA YepTeXKaxX U PUCYHKaX.

OneprpoBaTh MOHATHEM BEKTOP B IIPOCTPAHCTBE.

BbIMOAHATE JEHCTBUS CIIOKEHHSI BEKTOPOB, BBIUYMTAHUS BEKTOPOB M YMHOXEHHUS BEKTOpa Ha
YHUCII0, O0BACHATH, KAKUMH CBOMCTBaMU OHU 00JIaAAI0T.

IIpuMeHATH NpaBUIIO NapauIeIeIUIEaa.

OnepupoBaTh NOHATHAMU: JEKApTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP, MOIYNIb BEKTOpA,
PaBEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOpA, Yrol MEXKIy BEKTOpPaMHM, CKaJsIpHOE IpPOU3BEICHUE
BEKTOPOB, KOJUIMHEAPHBIE U KOMIIAHAPHBIE BEKTOPBHI.

HaxomuTe cyMMy BEKTOpPOB M TNpPOM3BEJCHUE BEKTOpa Ha YHWCIO, Yrojl MEX]y BEKTOpaMmu,
CKAJIIPHOE MTPOU3BEJICHUE, PACKJIAIBIBATG BEKTOP 10 JBYM HEKOJIMHEAPHBIM BEKTOPAM.

3aznaBaTh IJIOCKOCTh YPABHEHUEM B IEKapTOBON CUCTEME KOOPIMHAT.

[TpuMeHsATh reomMeTpuueckie (akThl A PELIEHUS CTEPEOMETPUUYECKUX 3a/1a4, MPENoIararmx
HECKOJIBKO IIIarOB PEIICHUs, €CIIH YCIOBHUS IIPUMEHEHUS 3a/1aHbl B SIBHOI (opme.

PemaTte mnpocTeiinme reoMeTpUyecKHe 3aJauyd Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
METO/A.

Pemate 3amaunm  Ha  J0Ka3aTeIbCTBO  MAaTEeMAaTHMYECKHWX OTHOLIGHWW U HAXOXKICHHUE
FeOMETPUYECKUX BETMYMH M0 00pa3liaM Wi aJlrOpUTMaM, IPUMEHSISI U3BECTHBIE METO/IbI TP pELICHUN
CTaHJAPTHBIX MATEMATUYECKHUX 3aa4.

[IpuMeHATh NPOCTENIIME IPOTPAMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI
IIPY PEUICHUU CTEPEOMETPUYECKHUX 3aa4.

ITpuBoaUTH MpUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B IPUPOJAE M KU3HH, paclio3HaBaTh
IIPOSABIICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

ITpuMeHATh MOJYyYEHHBIE 3HAHUS Ha IPAKTUKE: aHAaJIU3UPOBATh PeajbHbIe CUTYAllUN U IPUMEHSATh
M3y4YCHHBIE TOHSATHS B IMPOLECCE TOUCKA PEIIeHUsT MaTeMaTU4ecku C(HOPMYITHPOBAHHOW MPOOIEMBI,
MOJEIUPOBAaTh pEAJbHbIE CHUTYyallMM HA S3bIKE TE€OMETPHH, HCCIEIOBATh IIOCTPOSHHBIE MOJEIH C
MCIIOJIb30BAaHUEM TE€OMETPUUYECKUX MOHATHI W TEOopeM, ammapara ajareOpbl; pelaTh MPaKTUYECKHE
3aJ1a4uM, CBA3aHHBIE C HAXOXKICHUEM T'€OMETPUUYECKUX BETUYHH.

COAEPKAHUE YUEBHOI'O KYPCA
10 KJIACC
[IpsiMmbie U NMJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIC ITOHSTHS CTCPCOMCTPHUH. Tqua, npsaMas, MIOCKOCTb, IMPOCTPAHCTBO. [TousiTue 06
AKCHUOMATUYCCKOM MMOCTPOCHUHN CTEPCOMETPHUHN. aKCUOMBI CTCPECOMETPUHN U CIICACTBUA U3 HUX.



B3anmHOe pacrnonoxeHue NOpsSMbIX B HIPOCTPAHCTBE: IEPECEKAOUMECS, MapaJUIEIbHbIE U
CKpenmBarommecs npsmMole. [lapamienbHOCTh NPAMBIX M TUIOCKOCTEH B MPOCTPAHCTBE: TMapasuIie/IbHbIC
MpsIMBIE B IPOCTPAHCTBE; MAPAIIIENBHOCTD TPEX MPAMBIX; MAPATIIEIBHOCTh MPSAMOM U MIOCKOCTH. YTJIIbI
C COHaNpaBICHHBIMH CTOPOHAMH; Yrojl MEXIy TMpSIMbIMA B MpocTpaHcTBe. [lapamnensHOCTh
TUIOCKOCTEM: TapaliesIbHbIE IUIOCKOCTH; CBOMCTBAa MapajieNbHbIX IIockocTeil. [lpocreinme
MPOCTPAHCTBEHHBIE (PUTYPHI HA TUIOCKOCTH: TETPadIp, KyO, apajiesIeuIe ], MOCTPOSHUE CEUYSHUA.

[lepneHUKYISpHOCTh MPSAMOW M IUIOCKOCTH: MNEPHEHAUKYJSPHBIE IpPsSMBIE B MPOCTPAHCTBE,
MPsIMBIE MTApaJUICNIbHBIE U NMEPIECHINKYIAPHBIE K MJIOCKOCTH, MPU3HAK NMEPHEHINKYIIPHOCTH MPAMOU U
IUIOCKOCTH, Te€OpeMa O MPAMON MEPIEHIUKYIISIPHON IJIOCKOCTH. YTJIbI B MPOCTPAHCTBE: YroJl MEXKIY
NpsIMOM M TJIOCKOCTBIO; JABYTPAHHBIM YroJ, JUHEWHBIA Yroia JIBYrpaHHoro yria. Ilepnengukynsap u
HaKJIOHHBIC: PACCTOSHHE OT TOYKH JO IJIOCKOCTH, PACCTOSIHUE OT MPSIMOM 110 TIJIOCKOCTH, MPOCKIIUS
¢burypsl Ha TIOCKOCTh. [lepneHIUKYISIPHOCTh TUIOCKOCTEH: TPHU3HAK TEPHEHIUKYISIPHOCTH JIBYX
mockocreil. Teopema o TpEX NMepIEeH IUKYISApax.

MHororpaHHUKH

[lonsiTue MHOTOTpaHHMKA, OCHOBHBIE JJIEMEHTHI MHOTOTPAHHHKA, BBINTYKJIBIE M HEBBITYKJIbIC
MHOTOTPaHHUKH; pa3BEPTKa MHororpaHHuka. llpusma: nN-yronbHass mpu3Ma; TpaHM W OCHOBAHMS
MPU3MBI, TIpsIMasi U HaKJIOHHAs MPU3MBI; OOKOBas M IMOJHAs MOBEPXHOCTh MpHU3MEL [lapannenenunes,
MpsAMOYTOJIBHBIN MMapajulesienunes U ero cpoicrBa. [lupammpa: n-yroiapHas nupamuja, IpaHd M
OCHOBaHHME MHUPAMUJBI, OOKOBas W TIONHAs MOBEPXHOCTh MHPAMHJBL, TpPABHIbHAS W yCCUYEHHAS
NUpaMHuaa. DJIEMEHTbl NPU3Mbl U NHUpaMuibl. [IpaBuiIbHBIE MHOTOTPaHHUKH: IMOHSATHUE MPABUIIBHOIO
MHOTOTPaHHUKA; TpaBUIbHAS MpU3Ma U MIPaBUIIbHAS MUPAMU/JIA; PABUIIbHAS TPEYrojbHas MUpaMuia u
MPaBIIBHBIN TeTpadap; ky0. [IpeacraBienre o MpaBUILHBIX MHOTOTPAHHUKAX: OKTAdJIP, MOJCKAdIP H
ukocasap. CeueHuss NpU3Mbl U TUPAMHUIBIL.

CuMmeTpus B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, TIPSMON, TUIOCKOCTH. DJIEMEHTHI
CHMMETPUH B MUPAMHJIAX, TTapaJUIeIICTUIIeIaX, TPAaBUILHBIX MHOTOTPaHHUKAX.

Bbuucienue 351eMEHTOB MHOTOTPaHHHUKOB: pEOpa, nuaroHanu, yrael. Ilnompans OGoxoBoi
MMOBEPXHOCTH M TIOJHOW IMOBEPXHOCTH MPSMON MPHU3MBI, IUIOMAIL OCHOBAaHHM, TeopeMa O OOKOBOM
MOBEPXHOCTU MTPsIMOM mpu3Mbl. [lnom@ans OOKOBOW MOBEPXHOCTH W TOBEPXHOCTH IMPABUIIBHO U
nUpamMupl, TeopeMa O IUiom@an ycedéHHOW mupamuasl. [loHstHe 00 00BEMe. OOBEM mMHUpaMuIb,
MIPU3MBIL

[Tono6ubie Tena B mpocTtpancTBe. COOTHOLICHUST MEXIY IUIOMIAIIMHU TTOBEPXHOCTEH, 00bEMamMu
MOTI0OHBIX TETI.

11 KJIACC

Tena Bpamenus

[lunuHapuyeckass  MOBEPXHOCTb,  OOpasylolpe  [WIMHAPUYECKOHW  MOBEPXHOCTH,  OCh
WIMHIPUYECKON moBepxHOCTU. L[MimHap: ocHOBaHUS M OOKOBasi MOBEPXHOCTh, 00pa3yromias U OCh;
oAb OOKOBOM U MOJIHON TOBEPXHOCTH.

Konnueckasi moBepxHOCTb, 00pa3yrolMe KOHUYECKOM MOBEPXHOCTH, OCh U BEPIIMHA KOHUYECKOH
noBepxHocTu. KoHyc: ocHOBaHuMe M BepumHa, oOpasymolas W OCh; IUIOMAAb OOKOBOM W TMOJHOU
MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIole U BHICOTA; OCHOBAHUS M OOKOBAs IIOBEPXHOCTb.

Chepa wm map: LEHTp, paauyc, AMAMeTp; IUIONR@Ib IOBEpXHOCTH cdepsl. Bzaumuoe
pacnosyiokeHue cepsl U MIIOCKOCTH; KacaTellbHas MIJI0CKOCTh K cdepe; miIoaib chepsl.

N300paxkeHne Ten BpallleHus Ha MII0CKOCTU. Pa3BépTka IMIMH/pa U KOHYCA.



KomOuHamuu Ten BpalieHHs W MHOTOTPAaHHHKOB. MHOTOTpaHHHK, OMWCAHHBIA OKOJO CQepsr;
cdepa, BIMCaHHAs B MHOTOTPAHHUK, HITH TEJIO BPAICHHUS.

[Tousitue 06 06véMe. OcHOBHBIE CBOMCcTBa 00BEMOB Ted. Teopema 00 06BEME NMPAMOYTOIBHOIO
napajienenunesa u ciaeacTsus u3 He€. O0bEM nuiMHApa, koHyca. O0bEM 1mapa U miomaib chepsl.

[TonoOHble Tena B mpocTpaHcTBe. COOTHOIICHUSI MEXKTY MIIOINAIIMU MTOBEPXHOCTEHN, 00bEMaMu
OJIOOHBIX TEJl.

Cedenus muuHApa (MapavielbHO M NEPIEHIUKYISIPHO OCH), CEUEHHUs KOHyca (MapalljiesbHOe
OCHOBAHMIO U IIPOXOJIAILEE Yepe3 BEPIIMHY), CEUEHUS Iapa.

BekTopbl M KOOPAMHATHI B NPOCTPAHCTBE

Bektop Ha miockoctu u B mpocTpaHcTBe. ClOXEHHE M BBIUMTAHUE BEKTOPOB. YMHOMKEHHE
BEKTOpa Ha uyucio. Pasnoxxkenue Bekropa 1o TpEM HEKOMIUIAHApHBIM BekTopam. [lpaBuio
napajenenunena. Pemenue 3agad, CBS3aHHBIX C INPUMEHEHMEM NpaBHJI JACUCTBUIM C BEKTOpaMH.
IIpsmoyronpHas cuctema KoopauHaT B npocTtpaHcTBe. Koopanuatel Bektopa. Ilpoctelinme 3agaun B
KOOpJAMHATaxX. YTrojl Mexay BekTopamu. CKalsipHOE NpOU3BEIEHUE BEKTOpPOB. Bbluucienue yrios
MEXAY NPSAMBIMH U IJIOCKOCTAMH. KOOpAMHATHO-BEKTOPHBIA METOJ MPU PEHICHUU I'e€OMETPHUYECKUX
3a1ad.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KosaunyecTBo yacos DJIeKTPOHHbIE
Ne (uudgposbie)
HaumenoBaHnue pa3iesioB M TeM IPOrpaMMbI KonTtpoashbie | IlpakTnyeckue
n/n Bcero o0pa3oBaTeJibHbIE
padoThI padoTbI
pecypcebl
bubmuoreka [IOK
L Beenerine B crepeomeTpiio 10 https://m.edsoo.ru/1c209e37
5 [IpsiMble 1 MJIOCKOCTH B POCTPAHCTBE. 12 1 bubnuorexa HOK
[TapannenbHOCTh NPSMBIX U TUIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHIUKYISIPHOCTD MPSMBIX U TIJIOCKOCTEN 12 Bubmmorexa LIOK
PUCHARKYIAD P https://m.edsoo.ru/1c209e37
bubmuorexa LIOK
4 N 10 1
TJIBI MEXAY MPSIMBIMHA M TUIOCKOCTSIMU httos://m.eds0o.r/ 16209637
bubmoreka LIOK
5 Mu 11 1
OTOTPaHHHIH https://m.edsoo.ru/1c209e37
) bubmmorexka LIOK
6 OOLEMEI MHOTOTPaHHHKOB o 1 https://m.edsoo.ru/1c209e37
y I ' 4 1 bubmoreka [IOK
OBTOPCHHME: CEUCHHSI, PACCTOSIHUS U YIJIbI hitps://m.edso0.ru/1c209e37
OBILIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 68 5 0
11 KJIACC
KoumnuyecTBo yacos DJIeKTPOHHbIE
Ne (xudposbie)
HaumMeHnoBaHue pa3/ieioB U TeM MPOr paMMbl KonTtpoasubie | IlpakTuyeckue
n/n Bcero o0pa3oBaTeJibHbIC
padoThI padoTbI

pecypcebl



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

. T 12 bu6mmorexa LIOK
CJia BpallCHUS https://m.edsoo.ru/1c209e37
N bubmmotexka [IOK
2 O6BEMEI Tem 5 https://m.edso0.ru/1c209e37
3 BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE 10 bomorerca HOK
p pA pocTp https://m.edso0.ru/1c209e37
. bubmmoreka [IOK
4 [ToBTOpEeHuE, 0000ITICHNE, CHCTEMATHU3AIINs 3HAHUH 7 https://m.eds00.ru/1c209e37
OBLIEE KOJIMHECTBO YACOB I10 ITPOI'PAMME 34



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

IPOBEPSAEMBIE TPEFOBAHMA K PE3YJIbTATAM OCBOEHMA OCHOBHOM

OBPA30OBATEJILHOI ITPOI'PAMMBI

10 KJIACC
Konx . .
T ITpoBepsieMble nMpeIMeTHBIE Pe3yJILTATBHI 0CBOEHHUSI 0 CHOBHO ii 00 pa30 BaTeJILHO i
e NMPOrpamMMbl Cpe/IHero 0011ero 0opa3oBaHus
7 I'eomeTpust
7.1 OnepupoBaTh NOHSATUSIMU: TOUKA, IPsIMAsL, IJIOCKOCTh
7.2 ITprMeHsATh aKCHOMBI CTEPEOMETPHH M CIEICTBUS U3 HUX IIPH PEIICHUU TEOMETPUIECKHX 3a1ad
7.3 OneprpoBaTh MOHATHSMI: [TapaJUIEIIFHOCTD U MTEePIeHMKYISPHOCTD IPSIMBIX 1 INTOCKOCTEH
7.4 KinaccudummpoBaTs B3aMMHOE PACHOJIOKEHHE MPAMBIX U IIIOCKOCTEN B IPOCTPAHCTBE
75 OnepupoBaTh MOHATUSAMHU: NBYTPAHHBIA YroJl, TPaHM JBYIPaHHOIO yria, pedpo IBYTpaHHOTO
' yTJIa, IMHEWHBIA yTOJI ABYTPaHHOTO yIJIa, TpagycHasi Mepa ABYIPaHHOTO yIiia
76 OnepupoBaTh MOHATHSIMHA: MHOTOTPAaHHUK, BBITYKJIBIH M HEBBITYKIIBIA MHOTOTPAHHUK, JIEMEHTHI
' MHOT'OTPaHHHKA, IPaBHJIBHBIA MHOTOTPAaHHHK
77 PacriozHaBaTh OCHOBHBIE BHIbl MHOTOIPAaHHMKOB (IMpamHza, NPHU3Ma, NPSMOYTOIbHBIH
' napauiesenumnes, Kyo)
KnaccudummpoBaTs MHOTOTpaHHUKH, BBIOMpas OCHOBAHWS JUIS KilacCH(HUKANUHN (BBITYKIBIE U
7.8 HEBBIIYKIIbIE MHOTOTPAaHHWKH, NMPaBWIbHBIE MHOTOTPAHHUKH, NPSAMbIE W HAKJIOHHBIE TPHU3MEI,
napauieNeuneabl)
7.9 OmnepupoBaTh NOHATUSMH: CEKYIIas INIOCKOCTh, CEYEHNE MHOTOTPaHHUKOB
7.10 OOBICHATH NPUHIMIIBI TOCTPOEHHUS CEUEHUI MHOTOTPAaHHHUKOB, UCIIONbB3YsI METOJI CIIEHOB
711 CTpouTh Ce4eHHsI MHOTOIPaHHUKOB METOJAOM CIIE/IOB, BBITONHSATE (BHIHOCHBIE) INIOCKUE YEPTEKU
' U3 PUCYHKOB IPOCTHIX 00BbEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y
Pemars 3agauy Ha HaxOXKICHHE TCOMETPUYECKUX BEIMYMH IO 00paslaM MM aJropuTMam,
712 NPUMCHSI W3BECTHBIC AHATUTHYECKHE METOIbl NPU PELICHUH CTaHIApPTHBIX MAaTeMaTHUYECKUX
' 3a7la4 Ha BBIUMCIICHHE PACCTOSHWI MEXAy IBYMS TOYKAMH, OT TOYKH JO TPSIMOHN, OT TOUKH
JI0 TITIOCKOCTH, MEK/Ty CKPEITMBAOITIMIICS TIPSMBIMH
Pemarp 3amaun Ha HaxoKAEGHHE TEOMETPUUECKUX BENMYMH IO oOpasaM WM alropuTMaM,
713 NPUMEHSII W3BECTHBIE AHATMTHYECKHE METOIBI NMPU DELIEHWH CTaHJapTHBIX MATEeMaTHUYECKUX
' 3a7a4 Ha BBIUKMCICHHWE YTJIOB MEXKIYy CKPEIMBAIOIMMHUCA TPSIMBIMH, MEXAy TPIMOH |
TUTOCKOCTBIO, MEXTY TUTOCKOCTSIMH, ABYTPAaHHBIX YTJIOB
Beaucnsare 00bEMBI M TIJIOMIAAM TTOBEPXHOCTEH MHOTOTPAHHWKOB (IIpU3Ma, MHUpaMuja) C
7.14 MpUMEHEHHEM (POPMyJI, BEIYUCIISTH COOTHOLIEHHSI MEXKAY TUIOIIAIMU TIOBEPXHOCTEH, 00BEMaMu
110JI0OHBIX MHOTOTDAaHHMKOB
715 OnepupoBaTh MOHATHSIMU: CHMMETpPHS B IIPOCTPAHCTBE, LIEHTP, OCh U TJIOCKOCTh CHMMETpHH,
' LIECHTP, OCh ¥ IFIOCKOCTh CUMMETPUH (PUTYPBI
716 W3Bnekarb, NpeoOpa3oBbBATH W HMHTEPIPETHPOBATh HHGOPMALMIO O MHMPOCTPAHCTBEHHBIX
' reoMeTPHIECKUX (PUTYpax, MPEACTABICHHYIO HA YEPTEXKAX M PHCYHKAX
717 ITprmensaTs reoMeTprudeckre (hakThl IS PEIIEHNs CTEPEOMETPHYECKUX 3a/a4, ITPEIIoIaratonmx
' HECKOJIBKO IIIaTr0B PEIIeHNs, €CIM yCIIOBHS IPHMEHEHSI 3a1aHbI B SIBHOH (hopme
7.18 ITprMeHATs TpocTeliie TPorpaMMHBIE CPEeICTBA M 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI




Konx

ITpoBepsiemMble NpeaMeTHbIE Pe3yJabTaThl 0CBOEHHsI 0 CHOBHO i1 00 pa30 BaTeJILHO it

MPOBEPSIEMOTO MPOrpaMMbI cpe/IHero 0011ero 06pa3oBaHus
pe3yabTara
TIPU PEIIeHHH CTEPEOMETPHYIECKHX 3a/1a4
719 [TprBOMTE IPMEPH! MareMaTHYeCKHNX 3aKOHOMEPHOCTEH B MPUPOZE W KU3HH, pacro3HaBaTh
' MPOSBJICHHE 3aKOHOB TEOMETPUH B ICKYCCTBE
[TpuMeHSTh OTyYCHHEBIE 3HAHUS Ha TTPAKTUKE: aHATH3UPOBATh PeabHbIC CUTYAllUH U IIPIMEHSITH
W3yYeHHBIE MOHSATHS B TIPOIECCE IIOMCKAa PEIIeHHs] MareMaTH4YecKH c(hOpMyIMpOBaHHO I
7.20 pOOIIEMBI, MOJIETIMPOBATh PEAbHBIC CUTYaIlH Ha S3bIKE TEOMETPUH, UCCIIEI0BATH TOCTPOCHHBIC
MOJZIETI C WCIIOIh30BAaHUEM T'€OMETPUYECKHX IMOHATUH M TeopeM, ammapara anreOpbl, pelaTh
MPAKTUYECKUE 3a/1a9H, CBSI3aHHBIE C HAX0XKIECHIEM TeOMETPUYIECKUX BEJIMUUH
11 KJIACC
Kon . .
G T IIpoBepsieMble NpeIMeTHBIE Pe3yJIbTATHI 0CBOEHMS 0 CHOBHO I 00 pa30 BaTeJILHO it
e NMPOrpamMMbl cpe/IHero 0011ero 0opa3oBaHus
6 I'eomeTpus
OnepupoBaTh TOHATHAMHU: IMIMHIPUYECKass TIOBEPXHOCTh, OOpa3yIOIMe IIWINHIPHIECKON
6.1 MTOBEPXHOCTH, IWIIMHJADP, KOHMYECKas ITOBEPXHOCTh, OOpa3yIomie KOHMYECKOH MOBEPXHOCTH,
KOHYC, cheprudeckas TOBEPXHOCTh
6.2 Pacrnio3HaBath Tena BpamnieHus (IIMIMHIpP, KOHYC, cdepa U map)
6.3 OOBSICHATD CITOCOOBI MOTYYSHHUS TEI BPAIICHHS
6.4 KiaccudumupoBaTs B3aMMHOE PacioiokeHue chephl U MIOCKOCTU
6.5 OnepupoBaTh MOHATHSAMH: IIAPOBONH CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA CEIMEHTa, IapOBOH
' CJIOH, OCHOBAHHE MIAPOBOTO CII0S, BEICOTA MIAPOBOTO CJIOSI, IIAPOBOI CEKTOP
6.6 Boruncnare 0o0BEMBI M IJIOMAAM TOBEPXHOCTEH TeN BpaIleHHs, T'€OMETPUYECKHX Tel ¢
' TIpUMEHEeHHEM (hOpMyII
6.7 OnepupoBaTh MOHATUSMI: MHOTOTPAaHHHK, BIMCAaHHBIA B chepy M ONUCAHHBI OKONO cdepsl,
' cepa, BIcaHHAs B MHOTOTPaHHHK HJIH TEJI0 BPAIICHHS
6.8 BBIMHCIIATE COOTHOMICHNUST MEXKTY TUIONIASIMA TIOBEPXHOCTEH M 00bEMaMI MTOAO0OHBIX TEIl
6.9 N300paxars u3ydaeMble GUTYPHI OT PYKH U C IIPIMEHEHHEM IIPOCTHIX YePTEXHBIX HHCTPYMEHTOB
6.10 BEImonHATh (BBIHOCHBIE) TUIOCKHE YEPTEXH M3 PUCYHKOB IIPOCTHIX 00BEMHBIX (DPUTYP: BHJ CBEPXY,
' cOOKY, CHH3Y; CTPOUTH CEYEHM sl Tell BpalleHHUs]
6.11 W3Bnekarb, WHTEPHPETHPOBaTh W TMPeoOpa3oBbBAaTh HMHGOPMALUIO O MPOCTPAHCTBEHHBIX
' TreOMeTPHIECKUX (UTYpax, MPEACTABICHHYIO HA YEPTEXKAX U PHCYHKaX
[IpumenaTs reomeTpudeckre (GakTsl I PEIICHHS CTEPEOMETPUIECKUX 3a7ad, MPEoaralommx
6.12 HECKOJIBKO IIIar0B PelieHNs, €CIM yCIOBHS IPUMEHEH N 3a1aHbl B SIBHOU (popme
6.13 OnepupoBaTh NOHITUEM: BEKTOP B IPOCTPAHCTBE




Konx

ITpoBepsiemMble NpeaMeTHbIE Pe3yJIbTaThl 0CBOEHHSI 0 CHOBHO ii 00 pa30 BaTeJIbLHO it

TpOBeps EMOTo NMPOrpamMMbl cpe/iHero 0011ero 06pa3oBaHus
pe3yabTara
BoImonHATe feHcTBUS CIIOKEHHS BEKTOPOB, BBHIYMTAHHS BEKTOPOB M YMHOXKEHHS BEKTOpa Ha
6.14 YHCII0, OOBICHSTh, KAKUMH CBOMCTBAMH OHU 00JIaIal0T
6.15 ITpuMeHATH NPaBUIIO NapALIEJICIUIIENA TP CII0KEHUH BEKTOPOB
OnepupoBaTh MOHATHAMH: J€KapTOBBI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOP, MOJYJb BEKTOpA,
6.16 PaBEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOPA, YIoJI MEXIY BEKTOpPaMH, CKAJS[PHOE MPOU3BEIECHHE
BEKTOPOB, KOIJIMHEAPHBIE U KOMITJIAHAPHBIE BEKTOPEI
Haxoauts cymMMy BEKTOpOB M TIPOM3BEIEHHE BEKTOpa Ha 4YHCIO, Yrol MEXAy BEKTOpaMHu,
6.17 CKAJISIPHOE ITPOM3BEACHUE, PACKIIAIbIBATH BEKTOP 110 ABYM HEKOJUIMHEAPHBIM BEKTOpaM
6.18 3agaBaTh IIOCKOCTh ypaBHEHHEM B JIEKapTOBON CHCTEME KOOPIMHAT
6.19 Peniare npocreiinme reoMeTpuuecKue 3aJaul Ha IPUMEHEHHE BEKTOPHO-KOOPMHATHOTO METOIA
Pemars 3agaun Ha I0Ka3aTeNbCTBO MATEMATHYECKUX OTHOLIECHUN M HAXOXKACHUE T€OMETPUUECKUX
6.20 BeJMYMH 1O oO0pa3laM WM ajJropuTMaM, NpPHMEHSsI W3BECTHBIE METOJBl TP PEIICHUH
CTaHAAPTHBIX MATEMATHUYECKHX 3a]1ad
21 ITpuMeHATH MPOCTEHIINE MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALMOHHBIE CHCTEMBI
6 TIPU PELLICHUH CTEPEOMETPHUECKHX 3a/1a4
6.2 IIpuBOMTE MpUMEpPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B NpPUPOJE U KU3HM, pacrlo3HaBaTb
' IPOSBJICHUE 3aKOHOB TEOMETPUU B UCKYCCTBE
IIpuMeHSTH NOTy4eHHBIE 3HAHUS HA IPAKTUKE: aHATU3UPOBATH PEAJIbHbIC CUTYall U PUMEHSTh
W3y4YCHHBIC TIOHATHS B IMpoLecce IOMCKa pELICHUs MaTeMaTH4ecKd CchopMyanpOBaHHOH
6.23 MpoOJIeMbI, MOJIEIMPOBATh PealIbHbIE CUTYallM Ha S3BIKE T€OMETPHH, UCCIIE0BATh TOCTPOECHHbIE
MOJZIETI C WCIOJIh30BAaHHEM TEOMETPHYECKUX TIOHSITHH W TEopeM, armapara aireOpbl, pemarb
MPAKTUYECKUE 3a/1a4M, CBSI3aHHBIE C HAX0XKIECHHEM TE€OMETPUYECKHX BEIMUUH
MMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA
10 KJIACC
Kon ITpoBepsieMblii 3J1eMEHT COiep:KAHNSA
7 I'eomerpus
71 OCHOBHBIE TIOHSTHS cTepeoMeTpu. Touka, TpsMas, IUIOCKOCTh, TmpocrpancTBo. [loHsTHe 00
AKCUOMATHYECKOM IIOCTPOEHHH CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX
B3anmHOe pacronoxkeHue npsiMbIX B IPOCTPAHCTBE: NEPECEKAOIUECS], APAIUIEIIBHBIE U CKPELUBAOIIECS
npsiMele. [lapannensHOCTh MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE: MapauIeIbHbIE TPSIMBIE B TPOCTPAHCTBE,
79 |TMAPALIENLHOCTS TpEX MPSIMBIX, MapaienbHOCTb psIMON U MIJIOCKOCTH. Vsl
' C COHAIpAaBJICHHBIMA CTOPOHAMM, Yrol MEXAY IPAMBIMH B IpocTpaHCTBE. llapannenbHOCTh MIIOCKOCTEH:
MapauIeTbHbIe TUIOCKOCTH, CBOMCTBA MapalyieNIbHBIX IocKocTel. [IpocTelimue mpocTpaHCTBEHHBIE (DUTYPHI
Ha IJIOCKOCTH: TETPadp, KyO, ImapajielenuIie]i, ToCTPOSHNE CeUeHNH
73 IlepneHMKYISIPHOCTh TPSIMOM M TUIOCKOCTU: TEPNEHAUKYJISPHBIE MpsAMBIE B MPOCTPAHCTBE, NPSMbIE

MapajUIeNIbHBIE U MEPIEHMKYIISPHBIE K IUIOCKOCTH, MPU3HAK NEPHEHANKYISPHOCTH MPSIMON M NIIOCKOCTH,




Kon

ITpoBepsieMblii 3JIeMEHT coepKaHUSs

TeopeMa O MNpsIMOA MEPHEHMKYISIPHON IJIOCKOCTU. YTIJbI B IPOCTPAHCTBE: YroJl MEXIy NpsAMOH U
IJIOCKOCTBIO, JBYTPaHHBIA VYTOJ, JIMHEHHBIA Yroj JABYIpaHHOro yria. IlepneHMKynasp U HakJIOHHBIE:
paccTosiHHE OT TOYKH A0 IUIOCKOCTH, PACCTOSIHME OT INPAMONH A0 IIOCKOCTH, MPOSKUMs (DUTypsl Ha
IJIOCKOCTb. 1lepnenMKyIsapHOCTh IUIOCKOCTEN: MPU3HAK NEPHEHIUKYIIAPHOCTU IBYX IuockocTed. Teopema
0 TPEX MEepIEHAMKYISIPax

IloHATe MHOTOTpaHHMKA, OCHOBHBIE DJIEMEHTBl MHOTOIPAaHHMKA, BBINYKJIBIE U HEBBITYKIIbIE
MHOTOTPaHHUKH, Pa3BEPTKa MHOrorpaHHuka. [Ipusma: N-yroseHas mpu3Ma, FpaHU U OCHOBAHUS IIPHU3MBI,
MpsiMasi ¥ HaKIIOHHAs PU3MBI, OOKOBas U MOTHAS IOBEPXHOCTH MpU3MbL. [lapanmenenumnesn, mpsaMoOyroiabHBIT
napaulelenuie] U €ro cBoicrBa. Ilmpammpaa: N-yroiasHas NMUpaMuza, TPaHM M OCHOBAHHME ITHMPAMUJBL,

4 00KOBasi U MOJIHASI MOBEPXHOCTh NMHMPAMUJBL, NPAaBWIbHAS U yCEUCHHAS MUpaMUAa. DIEMEHTHI MPU3MBI U
nupaMupl. [IpaBuibHBIE MHOTOTPAHHHUKH: MMOHSATHAE MPAaBHJIBHOTO MHOTOTPAHHHKA, MPaBUJIBHAS MpU3Ma U
MpaBHJIbHAS TIMPAMU/IA, TIPABHIIBHAS TPEYTOIBHAS ITMPaMUA W TIPaBMIIBHBINA TeTpadp, KyO. [IpencraBienne
0 IPaBUJIBHBIX MHOTOTPAHHUKAX: OKTAdIp, HOJEKadIp ¥ nKocadapyrie CeueHns IPU3MbI M THPaMHJIbI
CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHS OTHOCHUTEIEHO TOUKH, TPSAMOM, TIIOCKOCTH. DJI€MEHTHI CHMMETPUN

7 B MIpaMUJIaX, MapajuieNenuIeaX, MPaBUIBHBIX MHOTOTPAHHIKAX
Brruncienye 3neMeHTOB MHOTOTPAaHHHKOB: péOpa, AuaroHand, yribl. Ilmomans GOKOBOW MOBEPXHOCTH U

76 TOJIHOH MOBEPXHOCTH MPSIMOM TPHU3MBI, TUIONIAAb OCHOBAaHWM, TeOpeMa O OOKOBOW IOBEPXHOCTH MPSMON

' npusMbl. [Tnomaas OOKOBOI MOBEPXHOCTH M TOBEPXHOCTH MPaBUIBHOW MHUPaMUABL, TEOpPEMa O TLIOIIAIH
yceuénHoi mupamupl. [oustie 06 00péMe. OOBEM MTHUpaMUIB], TIPH3MBI

77 [MomoOusie Tema B nmpocTpancTBe. COOTHOIICHUS MEXKAY IUIOMIAASIMA TIOBEPXHOCTEH, 00BEMAMI TIOOOHBIX

' Te
11 KJIACC
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUS
6 I'eomerpus
HumiHapryeckast MOBEpXHOCT, 00pa3yronye IMIHHIAPAYECKON TOBEPXHOCTH, OCh LIMITHMHIPHYECKON
6.1 noBepxHocTH. LmuHAp: ocCHOBAaHWS W OOKOBast TOBEPXHOCT, 00pa3yIomas U och, IUIOIMAIs> OOKOBOIH 1
MIOJIHOH NOBEPXHOCTH
Konngeckass moBepXHOCTh, 00pa3yromune KOHWYECKOH IOBEPXHOCTH, OCh M BEpIIMHA KOHHMYECKOH
6.2 noBepxHocTH. KoHyc: OCHOBaHME M BeplmMHa, OOpasyromas M OCh, IUIOMIaas OOKOBOM U IOJNHOM
TTOBEPXHOCTH. Y CEUEHHBIN KOHYyC: 00pa3yIolue U BRICOTa, OCHOBAHHUS i OOKOBAs IIOBEPXHOCTh
Cdepa u map: meHTp, pajmyc, IMaMeTp, IUIOIIAIh MTOBEPXHOCTH cdepbl. B3ammHOe pacmosoikeHue
6.3 cepbl U MIIOCKOCTH, KacareIbHasl IIOCKOCTH K cdepe, Mmionans cepsl
6.4 N3zo0paxxeHue Tel BpalieHus Ha II0ckocTr. Pa3BépTka uimHapa u KoHyca
KomOuHanum Tenm BpallleHHs 1 MHOTOTPaHHHKOB. MHOTOTPaHHHK, OIMMCAHHBIA OKOJIO cdepbl, chepa,
6.5 BIMCaHHAsl B MHOTOIPaHHUK, WK TEJIO BPallleHUs
6.6 [Tonstme 00 o0BEMe. OcHOBHBIC CBOWCTBA 00BEMOB Ten. Teopema 00 00BEME MPSIMOYTOIBHOTO
' napauiesnenunesna u cneactsus u3 ve€. O0péM 1umHapa, Konyca. O0bEM 1mapa u miomap chepbl
ITomoOusle Tena B mpocTpaHcTBe. COOTHOIICHHS MEKIY IUIOMIAASIMH ITOBEPXHOCTEH, 00BEMaMu
6.7 MOJOOHBIX TE
6.8 Ceuenus uwinHApa (MapajulelbHO M TMEPHEHIAMKYISPHO OCH), CEUYCHUS KOHyca (IapaulesibHOe




Kon IIpoBepsieMblIii 3JIEMEHT COJIEPKAHUS

OCHOBAHMIO U MPOXOSIIEEe Yepe3 BEPINHY), CeYeHUsI 1apa

BexTop Ha miockocty U B mpocTpaHcTBe. ClI0KEHHE U BBIUMTAHHE BEKTOPOB. Y MHOXKEHHE BEKTOpPA Ha
6.9 yucio. PasnoxeHwe BekTOpa NO TPEM HEKOMILIAHAPHBIM BeKTOpaM. IIpaBuino napaienenurena.
Penienue 3agay, CBsI3aHHBIX C IPUMEHEHUEM MIPABUJI JCHCTBUM € BEKTOpaMH

IIpaMoyrossHas cucreMa KOOpAMHAT B HpocTpaHcTBe. KoopmunaTs! BekTopa. IlpocTeiimue 3amaum B
6.10 KOOpJMHATaXx. YTroa Mexay Bekropamu. CKalsipHOE MPOU3BEJACHHE BEKTOPOB. BbluucieHue yrios
' MEXKIYy HPAMBIME M IUIOCKOCTSAMH. KOOpOMHATHO-BEKTOPHBII METOM IpPH PEIIEHMH TI'eOMETPHYECKUX

3a1a4




ITPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSA
OCHOBHOW OBPA30OBATEJIbHOM IMTPOT'PAMMBI CPEJTHEI'O OBIIEIO OBPA3OBAHMSI

Konx
NpoBepsieMoro
Tpe0OBaHuUsI

IpoBepsieMble TPeOOBAHMA K MPEIMETHBIM Pe3yJIbTaTaM 0 CBO€HHsI OCHOBHO il
00pa3oBaTe/IbHO I NMPOrpaMMbI CpeIHero 00 11ero 00pa3oBaHus

Bnanenne MeromammM  JOKa3aTenbCTB,  AJTOPUTMAMHM  PEIICHMS  3a/1ad; yYMEHHE
(hopMyIHpOBaTh U OTIEPHPOBATH MOHATHAMU: OTIPEAEIIeHNE, aKCHOMa, TeOpeMa, CIIEACTBHUE,
CBOMCTBO, IPU3HAK, JIOKA3aTEIbCTBO, PABHOCWIBHBIC (DOPMYIMPOBKH; NPUMEHATH UX;
yMeHue (OpMYIHpPOBaTh OOpaTHOE M IPOTHBOIOJIOXKHOE YTBEPXKICHHE, IPUBOIUTH
MIPUMEPHI U KOHTPIIPHMEPHI, UCITONB30BATH METO MaTeMaTHIeCKOH WHIYKIIMH; TPOBOUTH
JIOKa3aTeIbHbIE PACCY KISHHS TPH PelIeHU! 3a]a4, OLEHUBATh JOTHYECKYIO PaBIIHHOCTh
paccyXIeHu; yMEHHE OIepUpOBaTh HMOHATUSMU: MHOXECTBO, ITOIMHOXKECTBO, ONEpaLu
HaJ MHOXXECTBAMHU; YMEHHE HCIIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIA armapar s
OIMCaHMsl peaTbHBIX MTPOLIECCOB U SBJICHWI M IIPY PEICHNH 33/1a4, B TOM YHCIIE U3 JPYTUX
y4eOHBIX TIPEAMETOB; YMEHHE OIEPUPOBATh MOHATHAMH: Ipad, CBs3HBI Ipad, Iepeso,
LUK, Tpad Ha MJIOCKOCTH; YMEHHE 33/1aBaTh U OMUCHIBATH TPadbl pa3IMIHBIMU CIIOCO0aMH;
WCITOJIB30BATh Ipadbl TPH PEIIeHUH 3a1a4

VYMeHne onepupoBarh MOHSITHAMU: HAaTYPaIbHOE YHCIO, LIEJIOE YHCIIO, CTENEHb C LEIbIM
MoKa3aTeJieM, KOPEHb HATypalbHOW CTENEHH, CTCIEHb C PalMOHAJBHBIM IIOKa3aTeseM,
CTETIeHb C JEHCTBUTENBHBIM TOKA3aTesieM, JIoTapiu(M Yncia, CHHYC, KOCHHYC M TaHTEHC
IPOU3BONIBHOIO YHCJIA, OCTATOK 10 MOAYJI0, PAMOHAIBHOE YUCIO, MPPAlMOHAIBHOE
YHCII0, MHOYKECTBA HATYPaJIbHBIX, LEIbIX, PalMOHATIBHBIX, JeHCTBUTEIHBIX YHCET; YMCHHUE
WCII0JIb30BATh MIPU3HAKH JEIMMOCTH, HAaMMEHBIINH OOIIMI IenuTeNh 1 HauMeHblee ooiiee
KpaTHOe, anroputM EBKiMAa Tpu pemieHNd 3ajad; 3HAKOMCTBO — C pa3lIMYHBIMH
MTO3WIIMOHHBIMA CHCTEMaMH CYFHCIICHHS; YMEHHE BBIIOJNHATH BBIUUCICHHE 3HAYCHHH U
MpeoOpa3oBaHusl BBIPAXKEHUH CO CTENCHSIMH W JorapudmMamu, IpeoOpa3zoBaHUs APOOHO-
palMOHANBHBIX BBIPAKEHWI; YMEHHE OIepHpPOBAaTh IOHATHUAMH: IIOCIEIOBATENBbHOCTH,
apudMeTHyecKass IPOTrpPeccus, TIeoMeTpHUecKas IporpeccHs, OeCKOHEYHO YObIBaroIias
reoMeTpHYecKasl MPOIPeccus; yMEHHE 3a/aBaTh IIOCIICIOBATEIBHOCTH, B TOM 4HCIE C
MTOMOIIIBIO PEKYPPEHTHBIX (POPMYJI; YMEHHE ONEepHPOBATh TOHITHSIMHI: KOMIUIEKCHOE YHICIIO,
COTPSDKEHHBIE KOMITJIEKCHBIE YHCIIa, MOAYJIh M apryMeHT KOMIUIEKCHOTO YHCia, (opma
3aIMCH KOMIUICKCHBIX 4ucell (TeoMeTpHYecKas, TPUTOHOMETpUYecKasl U anreOpandeckas);
YMETb TMPOHU3BOAUTH apu(METHUSCKUE NEHCTBUS C KOMIUICKCHBIMH YHCIaMH; IPUBOIMTH
MIPUMEPHI UCITOTB30BAHMS KOMIUIEKCHBIX YHCEN; ONIePHPOBATH MOHATHAMMI: MaTpuna 2X2 u
3%3, onpeneuTeNh MaTPUIIbL, TEOMETPUUECKUI CMBICT ONPE eI TEILs

YMeHHe oneprpoBaTh MOHSTHSAMH: palMOHAJIBHBIE, WPpalMOHATBHBIE, IOKa3aTeNbHbIE,
CTETICHHBIE, JIOTAPU(PMHUYECKHE, TPUTOHOMETPUYECKHE YpaBHEHHS W HEPaBEHCTBA, WX
CHCTEMBI; YMEHHE OIEepHPOBATh ITOHATUSAMI: TOXKIECTBO, TOXKIECTBEHHOE IPe0Opa3oBaHue,
ypaBHEHHE, HEPaBEHCTBO, CHCTEMa YPaBHEHUH U HEPABEHCTB, PABHOCHJIBHOCTh YPaBHEHUH,
HEPaBEHCTB U CHUCTEM; yMEHUE pellaTh YpaBHEHHsL, HEPaBEHCTBA M CHCTEMBI C HOMOLIBIO
pa3NnMUHBIX MpUEMOB; peIIaTh YpaBHEHHS, HEPAaBEHCTBA M CHUCTEMBI C IapamMerpoM;
MIPUMEHATh YpaBHEHHUS, HEPaBEHCTBA, UX CHCTEMBI JUIS PEIICHUS MareMaTHYecKuX 3a1ad U

3a]1a4 U3 PaIMIHbBIX 001aCcTell HAYKH U PEaIbHOM KH3HU

YMeHHe onepupoBaTh MOHATHAMHU: (QYHKIHMS, 4YETHOCTh (YHKIHH, TNEPHOJUIHOCTh




Kon
MPOBePsIEMOro
TpedOBAHUA

IIpoBepsiemble TpeGOBaHUsI K NPEAMETHBIM Pe3yJIbTATAM 0 CBOeHHsI OCHOBHO i
o0pa3oBaTeJIbHO M NMPOTrPAMMBI CPe/IHero 00 11ero 00pa3oBaHus

(YHKIIMM, OTPAaHWYEHHOCTh (PYHKUINH, MOHOTOHHOCTH (PYHKIIMH, IKCTPEMyM (YHKIIWH,
HanOoJIbIIee M HauMeHbIIee 3HaueHUs (QYHKINY Ha TPOMEXKYTKe, HellpepbIBHAS (YHKIIHS,
acHMIITOTHI Tpaduka QYHKIMH, ITepBas U BTOpas MPOU3BOAHAS (DYHKIIUH, TEOMETPUUIECKUN
1 (QU3NYECKUH CMBICT IMPOM3BOAHOH, MEpBOOOpasHas, ONpelNeNEHHBId MHTErpaj; yMeHHE
HaXO[UTh AaCHUMITOTHl Ipaduka (YHKIUM; YMEHHE BBIYMCIISITH HPOM3BOIHBIE CYMMBL,
MIPOMU3BEIEHNS], YACTHOTO W KOMITO3MINN (DYHKIWMI, HAXOAWTh ypaBHEHME KacaTeIbHON K
rpaguKy (GYHKOIWH; YMEHWE HAXOIWTh IPOM3BOJHBIE AJIEMEHTAPHBIX (YHKIHI; yMEHHe
WCIIOJIB30BATh MPOU3BOJHYIO I MCCIACHOBaHMS (QYHKIMH, HAaXOOWTh HauOOJIBIIME H
HauMEHBLIE 3HaYeHUs] (DYHKUMH; CTPOUTH TIpadMKd MHOTOWIEHOB C HCIIOJIb30BaHHEM
ammapara MaTEeMaTWYecKoro aHaiM3a; MPUMEHSATh IPOM3BOAHYIO NI HAXOXKACHHS
HaWJIydlIero pelieHus B NPHUKIAJHBIX, B TOM YHCIE COIHAIBHO-’KOHOMHYECKHX |
(u3nyecKnX 3aJadax; HAaXOAUTh IUIOMATA U OOBEMBI (DUTY C IMOMOIIBI0 HHTEIpaia;
MIPUBOJUTH MIPUMEPHI MATEMaTHYECKOTO MOJIETIMPOBAHUS C TIOMOIIBI0 AU (d)epeHIaTbHBIX
ypaBHEHUH

VYMeHne onepupoBaTh NOHSTHAMHU: Ipapuk (yHKImM, oOpaTHas (QyHKIMS, KOMIIO3ULIUS
GbyHKIMA, JHHeHHas GYHKIWS, KBaapaTWuyHas (YHKIMSA, paruoHaIbHas —(QYHKIWS,
CTeTeHHas! (DYHKIHSA, TPUTOHOMETpHYeckne (YHKINH, OOpaTHble TPUTOHOMETPUUECKHE
(yHKIMM, TIOKa3aTeNnpHas W Jorapudmudeckas (yHKINH; YMEHHE CTPOHTH TpaduKu
W3YYEHHBIX (YHKIUH, BBIIOTHATH MpeoOpa3oBaHus IpaduKoB (QYHKIHH, HCIOIB30BATh
rpaduKd IS M3YYEHHs] MPOLECCOB M 3aBUCUMOCTEH, NpH pPEIIeHWH 337ady U3 JPYyTUX
Y4eOHBIX TPEJMETOB W 3a7ad W3 PeasbHOM JKU3HH; BBIPAXKATh (HOpMyJamMH 3aBHCHMOCTH
MEXIy BEJIMYMHAMH, HWCIIONB30BaTh CBOWCTBA W Tpadukd (GYHKIUHA JUIS  perieHus
ypaBHEHHI, HEPABEHCTB U 3aJ1a4 C IapaMeTpamMi; H300paskaTh Ha KOOPAWHATHOM IJIOCKOCTH
MHOECTBA PEIIEHUI YpaBHEHU, HEPaBEHCTB U UX CUCTEM

YMeHne pemats TEKCTOBBIE 3a/addl Pas3HBIX TUIOB (B TOM YMCJE Ha IPOLEHTHL, IOIU U
9acTd, Ha JBMKECHHE, pabOTy, CTOMMOCTb TOBAPOB W YCIYI, HAJOTH, 3aJa4d U3 00nacTu
YIpPaBJICHUS JTMYHBIMA U CEMEHHBIMH (DHHAHCAMH); COCTABIIATH BBIPAKEHHUS, YpaBHEHHS,
HEPAaBEHCTBA M UX CUCTEMBI 0 YCIOBHIO 33Ja4l, UCCIEAOBATH MOJIyYEHHOE PELIEHUE U
OLIEHMBATh MPaBJONOAOOHOCTh PE3yIbTaTOB; YMEHHE MOJEIHPOBATh PEAIbHBIE CUTYalUH
Ha A3bIKE MAaTEMAaTHKH; COCTABIISATD BBIPAXKEHU S, YPABHEHHU I, HEPABEHCTBA U UX CHCTEMBI 1O
YCIIOBHIO 33[aud, HCCICAOBaTh IOCTPOEHHBIE MOJEIM C MCIOJIB30BAHMEM amIapara
aJreOpBl, MHTEPIIPETHPOBATH MTOJIyYeHHBIA Pe3ybTaT

YMeHHne onepupoBaTh MOHATHAME: CpelHee apuMeTHdecKkoe, Me[uaHa, HanOoJbIIee U
HanMEHEBIIIee 3HAUEHUS, pa3Max, JUCIEePCHs, CTAaHAAPTHOE OTKJIOHEHHE YUCIOBOTo Habopa;
YMEHHE HU3BJIEKATh, MHTEPIPETUPOBATh WH(POPMAIMIO, TPEACTABICHHYIO B TabiMIax, Ha
quarpamMMax, rpadukax, OTpaKarollyl0 CBOHCTBAa pEANbHBIX IPOLIECCOB M SIBJICHHN;
MPEJACTaBIATh MHPOPMAIMIO C TOMOUIbI0 TaOlWIl W JUarpamMM; HCCJIEN0BaTh
CTAaTUCTAYECKUE MJaHHBIC, B TOM YHCJIEC C MPUMEHCHHEM TIpaUIecKuX METOJIOB U
3JIEKTPOHHBIX CPEICTB; TPaQUUecKH HCCIIEA0BaTh COBMECTHBIE HAOMIOEHHUS C ITOMOIIBIO

JlMarpaMM paccerBaHUs U JIMHEHHOW PErpeccuu

YMeHHe oneprpoBarh MOHATASAMU: CIYyYalHBIA OMBIT U Cly4ailHOe COOBITHE, BEPOSTHOCTh
CJIy4allHOTO COOBITHS; YMEHHUE BBIYUCIATH BEPOSITHOCTh C UCIOJB30BaHHEM IPa(HUecKux




Kon
MPOBePsIEMOro
TpedOBAHUA

IIpoBepsiemble TpeGOBaHUsI K NPEAMETHBIM Pe3yJIbTATAM 0 CBOeHHsI OCHOBHO i
o0pa3oBaTeJIbHO M NMPOTrPAMMBI CPe/IHero 00 11ero 00pa3oBaHus

METO/IOB; IPUMEHSTH (DOPMYIIBI CIIOKEHHSI U YMHOXKEHHSI BEPOSTHOCTEH, (hopMyITy MOTHOM
BEpOATHOCTH, GopMyiny bepHymin, komOMHaTOpHBIE (aKThl M (HOPMYJIBI; OLEHHBATH
BEPOSATHOCTH PEATTBHBIX COOBITHI; YMEHHE ONEpHPOBATh MOHATHAMHE: CITydaiHasl BEJIMUMHa,
pacrpefiesieHie BEPOSTHOCTEH, MAaTEMAaTHUECKOE OXHMJaHWE, JUCIEPCHS U CTaHIapTHOE
OTKJIOHEHHE CIly4alfHOM BEJIMUMHBL, (QYHKIUHU PACIPEEIeHNs U INIOTHOCTH PaBHOMEPHOIO,
[IOKA3aTeIbHOIO U HOPMAJIBHOTO pacHpefeleHuil; yMEHUEe HCIOIb30BaTh CBOWCTBA
M3YYEHHBIX PpACHpPEeNIeHNl JUId pelIeHHs 3a/ad; 3HAKOMCTBO C MOHSTHSMHU: 3aKOH
OONBIIMX YHCEJN, METOAbl BBHIOOPOYHBIX WCCIECHOBAaHMH; YMEHHE INPUBOAUTH IIPUMEPHI
MPOSIBJICHHS 3aKOHA OOJBIIMX YHCEN B MPUPOAHBIX M OOLIECTBCHHBIX SBJICHHUSX; YMCHHE
OIlEpUPOBaTh IIOHATUSAMH: COUYCTAHHE, [EPECTAaHOBKA, UUCIO COYETaHMH, YHUCIO
MepecTaHoBOK; OwHOM HplOTOHA; yMeHHWe TNpUMEHSTh KOMOMHATOpHBIE (aKThl |
paccykIeHusl I8 pEIICHHWs 3a]ad; OLCHHMBATh BEPOSTHOCTH pealibHBIX COOBITHIA;
COCTAaBJISITh BEPOATHOCTHYIO MOJIENb M MHTEPIPETHPOBATH ITOTY4YEHHBIN pe3yJIbTaT

YMeHue onepupoBaTh NOHATHUAMHU: TOYKA, MpsMas, IJIOCKOCThb, MPOCTPAHCTBO, OTPE30K,
Jy4, BEIMYMHA VyIJlA, IUIOCKUW YyTOJ, [JBYTPaHHBIA yroi, TPEXTpaHHBIA  Yrom,
CKpEUIMBAIONIMECS NpsAMbIC, MapaIeNbHOCTh W MEPHNEHIMKYISIPHOCTh HPSIMBIX U
IJTOCKOCTEN, Yroid MEXIY HpPsIMBIMU, YIOJ MEXIy HpPsIMOM M TUIOCKOCTBIO, YTOJI MEXIY
IUIOCKOCTSIMM, PAacCTOSIHUE€ OT TOYKHA JI0 TIUIOCKOCTH, PACCTOSHUE MEXIy MPSMBIMH,
PACCTOSIHUE MEXIy IUIOCKOCTSIMH; YMEHUE UCIOJB30BaTh MPH PELICHUH 3a/1a4 U3yYeHHBIE
(akThl ¥ TEOPEeMbl IIAHUMETPHH; YMEHHE OIICHHBATh pa3Mepbl OOBEKTOB OKPYKAIOIIECTO
MHpa; CTPOUTH MAaTEMAaTUUYECKUE MOJIEIM C I[OMOIIBI0 TE€OMETPUYECKMX TOHATHA U
BEJIMUMH, PElIaTh CB3aHHbIE C HUMU MPAKTUUECKUE 3a/1a4un
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YMeHne ornepupoBaTh MOHATHAMHU: IUIOMAAb (GUIypel, 00bEM (QUIYpHI, MHOTOTPaHHUK,
MPaBUJIBHBI MHOTOTPaHHMK, CEYEHHE MHOTOTPAaHHWKA, KyO, Mapayulefenure], Mpu3Ma,
nupaMuza, Gurypa ¥ MOBEPXHOCTh BpAIEHUs, LWIMHIP, KOHYC, map, cdepa, IIIomaib
cdepsl, MomIaAb MOBEPXHOCTH NMHMPaMUIbl, NPU3MBL, KOHYyCa, IIMHJIpA, 00bEM Kyoa,
MPSIMOYTOIFHOTO TapayuIefiennie;a, MUPaMHUIbL, TMPU3MBL, IUIMHIpA, KOHyca, Iapa,
pa3BEéPTKAa MOBEPXHOCTH, CEYEHHS KOHyca M IWIMHAPA, NapajulebHBIE OCH WIH
OCHOBaHHUIO, CEUCHHE Iapa, IIOCKOCTh, Kacaromasics chepbl, IMIMHAPA, KOHyca; YMCHHUE
CTPOUTH CEUeHHE MHOTOTPaHHMKA, M300pakaTb MHOTOTPAHHHUKH, (QUIYPHI U MOBEPXHOCTH
BpalleHHs, WX CEYCHHS, B TOM YHCIIE C TOMONIBIO JJIEKTPOHHBIX CPEICTB; yMEHHE
MPUMEHATh  CBOWCTBA T'€OMETPUYECKUX (UTYp, CaMOCTOSTENbHO (popMyImMpoBaTh
olpesielIeHHs] M3y4daeMbIX (UIyp, BBIABUTATh THIIOTE3bl O CBOWCTBaX M IpPU3HAKAX
reOMETPUUECKNX (QUTyp, OOOCHOBBIBATH WM ONpPOBEPraTh HX; YMEHHE IPOBOJUTH
KJIaccuuKanuio QUIyp 1O pasIMYHBIM  TpPH3HAKaM, BBIIONHATH HEOOXOAUMBIE
JOTIOJTHUTENIBHBIE TOCTPOCHUS

11

VYMeHue onepupoBarb HOHATUSAMH: JBUKEHHE B IPOCTPAHCTBE, MapajliesIbHbIA MEpeHoC,
CHMMETpHS Ha IIJIOCKOCTM W B IIPOCTPAHCTBE, ITOBOPOT, NpeoOpa3oBaHWE ITOHO0MS,
Moto0HbBIe (PUTYpBI; YMEHHE paclio3HABaTh PaBHBIE M TMOMOOHBIE (HTYPHL, B TOM HHCIE
B IIPUPOE, HCKYCCTBE, AapXUTEKTYpEe; HCIIOIB30BAaTh IE€OMETPUUYCCKHE OTHOLIEHHS IpU
pelLIeHnH 3a1a4; HaXOAUTh T'€OMETPUYECKHE BEIMUMHBI (JUIMHA, Yroi, IUIOmanb, 00BEM)
pH pereHnn 3a1a4
W3 JpPyTUX Yy4YeOHBIX TIPEIMETOB W W3 pEalbHOH JKW3HW; YyMEHHE BBIMHCIATH




MPOBePsIEMOro
TpedOBAHUA

Ko »
A IIpoBepsiemble TpeGOBaHUsI K NPEAMETHBIM Pe3yJIbTATAM 0 CBOeHHsI OCHOBHO i

00pa3oBaTeJbHO ¥ NMPOTPaMMBI CPETHETO 00 1IEro 00pPa30BaHusA

TeOMETPHYECKIE BEIMYMHBI (IUTMHA, YTOJ, IUIOMIaab, OOBEM, IUIOMAAb MOBEPXHOCTH),
UCTIONIB3YSl HW3y4eHHBIE (OPMYJIBI M METOIBL, B TOM YHCJE: IUIOMIAAb IOBEPXHOCTH
MMpaMUIBL, TPU3MBL, KOHYCA, IIWIMHIPA, TUIOMAIs chepsl; 00bEM Kyba, MpsIMOYTOILHOTO
napajulelienuiesia, MUpaMUIbl, NPU3MBL, LWIMHIPA, KOHYCa, Iapa; yMEHHE HaXOAWTh
OTHOIIICHE 00BEMOB TTOTOOHBIX (PUTYP

YMeHue omepupoBaTh MOHATUSMHU: TPSMOYTOJBbHAS CHUCTEMa KOOPAMHAT, BEKTOp,
KOOpJMHATBl TOYKH, KOOPJIWHATHI BEKTOpPA, CyMMa BEKTOpPOB, NPOU3BEIECHUE BEKTOpa Ha
12 YHCIO, pa3NIOKEHHWE BEKTOpa MO 0a3ucy, CKaTIpHOE TNPOU3BEACHHE, BEKTOPHOE
MpOM3BEACHHE, YTOJl MEXIy BEKTOpPaMH; YMEHHE HCIIONb30BaTh BEKTOPHBIA U KO-
Op/IMHATHBIA METOJ JUUIsl PEIISHUs TeOMETPUYECKHX 3al@d W 3a7ad JPyTuX y4eOHBIX

[IPEIMETOB

YMeHrne BBIOMpaTh MOIXOSIMA METOZ I PelICHHS 3aladd; MOHWMAaHHE 3HAYMMOCTH

13 MATEMATUKU B H3Yy4YCHHU NPUPOAHBIX U O6H.[CCTBCHHLIX IIpoUecCoB " ﬂBJ'ICHPIfI; YMEHUEC

pacno3HaBaTh MPOSABICHUE 3aKOHOB MATEMATHKHM B HCKYCCTBE, YMCHUEC IIPUBOIUTDH

MPUMEPHI MATEMATHYECKUX OTKPBITUIN POCCUICKON 1 MUPOBOM MAaTEMaTHUECKOW HAYKU

INEPEYEHD 3JIEMEHTOB COJEPKAHUS, IIPOBEPSIEMBIX HA EI'D IIO MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COJIEPKAHUS

1 Ywciia v BRIUHCIICHUS

1.1 | HarypassHble 1 nenple uncna. [IpusHaky TeTMMOCTH HENTBIX YHCEI

12 Parmonanenple urcna. OOBIKHOBEHHBIE U IECATUYHBIE POOH, TPOIEHTHI, OECKOHEYHbIE TIEPUOHYECKIE
| ipobu

13 Apudmernuecknii KOpeHb HaTypasbHOW cTeneHu. JleficTBHS ¢ apuMeTHYecKMMH KOPHSIMH
' HATYPAJIBHON CTEIIEHN

1.4 | Crenens c memsiM okazarerieM. CTEIeHb ¢ palpioHATBHBIM Mokas3aTeneM. CBoHCTBA CTECHN

15 CuHyc, KOCUHYC M TaHTE€HC YHCIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHTE€HC YHCIIOBOTO
' aprymenra

1.6 |Jlorapudm uncna. [ecaTudnbie U HATypalbHbIC JOTapU MBI

17 JelicrButenpHble yncia. ApudMeTHUecKre oneparun ¢ JeHCTBUTEIBHBIMA Yiciamu. [TpubnuxéHabIe
' BBIUMCJIEHN I, TIPaBUJIa OKPYTJICHHU S, IPUKHU/IKA M OlIEHKA pe3yJIbTaTa BHIUHCIICHHH

1.8 |IIpeoOpa3zoBanue BBIpasKECHUI

1.9 | KommekcHble wricia
2 YpaBHEHUsI U HEPABEHCTBA

2.1 | llenbie u npoOHO-panoHATBHBIC YPABHEHUS

2.2 | UppanmoHaibHbIE ypaBHEHUS

2.3 | TpuroHomerpiu4ecKie ypaBHEHHS

2.4 | Iloka3aTenbHbIE U JIOTAPUPMHIYECKUE YpaBHEHHS

2.5 | Henbie n npoOHO-palrioHa IbHBIE HEPaBEHCTBA




Konx

IIpoBepsieMbIii 3JIeMEHT cOePKAHMS

2.6 | UppanmoHanpHble HepaBeHCTBA
2.7 | [loxazarenpHBIC U JIOTapU(PMHUUCCKHE HEPABEHCTBA
2.8 | TpuroHoMerpruvecKie HepaBeHCTBA
2.9 | CucreMsl U COBOKYITHOCTH YpaBHEHHIT U HEPaBEHCTB
2.10 | YpaBHeHHs], HEpaBEeHCTBA M CHCTEMBI C MapaMeTpaMu
2.11 | MaTpuria cucTeMbl JIMHEHHBIX ypaBHeHHH. OnpeaenuTens MaTPHIIbI
3 OyHKIMHY U TpapuKu
31 Oynakmms, crocoOs! 3amanust QyHkmid. ['paduk Gyaxmpm. B3ammuo oOpartable ¢yHKunm. Y€THBIE U
' Heuérable pynkumH. [lepuoanyeckie GpyHKINHN
OO6nacte OmpeleNicHdss W MHOXeCTBO 3HaueHni ¢yukiuud. Hymn dyakumm.  [IpomexyTku
3.2 | 3HAaKONOCTOSHCTBA. IIPOMEKYTKH MOHOTOHHOCTH (YHKIHH. MaKCHUMyMbl M MHHUMYMBI (DyHKIIIH.
HawuOoubliee 1 HaMMeHbIee 3HaYeHNe ) YHKIMH Ha IIPOMEKYTKE
33 CrenenHass QYHKIS ¢ HATYpPaTBHBIM M IIENBIM TOKa3ateneM. EE€ cpoiictBa u rpaduk. CBoiicTBa M
' rpa¢uK KOpHs N-0ii creneHn
3.4 | Tpuronomerpuyeckie QYHKIMH, HX CBOHCTBA M rpadMKu
3.5 | IlokazarenpHas 1 gorapudmudeckas QyHKIINH, HX CBOMCTBA U rpaduku
3.6 | Touku pa3ppiBa. AcuMnToTh! TpadukoB GyHKIuH. CBolcTBa (DYHKIWIT, HETIPEPHIBHBIX HA OTPE3KE
3.7 | IlocnenoBaTenbHOCTH, CIIOCOOBI 3aaHMs IIOCIIEIOBATEIBHOCTEH
3.8 | ApudmeTnueckas u reomerprdeckas mporpeccui. opmysa CIIOKHBIX TPOIIEHTOB
4 Hauana mMareMaTH4ecKkoro aHaimza
4.1 | pouszBogHas ¢pyHkiun. [Ipon3BoaHbIe dIeMEHTAPHBIX () YHKLHI
4.2 IIpumMeHeHne MPOU3BOTHOM K HUCCIIeNOBaHKIO (PYHKIIMHA HA MOHOTOHHOCTb U DKCTpeMyMbl. Haxoxnenue
' HanOOJIBIIEr0 M HAaMEHBIIET0 3HaYeHU S (QYHKIIUM Ha OTpe3Ke
4.3 | [lepooOpasHas. MHTEpan
5 MHoXecTBa U JIOTUKA
5.1 | MHOXecTBO, onepaliuy HajJ MHOXkecTBaMH. Jlnarpammel Diiepa — Benna
5.2 | Jloruka
6 BeposTHOCTE U cTaTUCTHKA
6.1 | OnmcatenpHas CTaTUCTHKA
6.2 | BepostHOCTB
6.3 | KomOunatoprka
7 I'eomerpus
7.1 | ®urypsl Ha TUIOCKOCTH
7.2 | [IpsiMbIe ¥ TUTOCKOCTH B TPOCTPAHCTBE
7.3 | MHOTOTpaHHUKA
7.4 | Tena v mOBEpPXHOCTH BpPAIICHUS
7.5 | KoopmiHaTsl 1 BEKTOpHI










