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MNOACHUTEJBHASA 3AIINCKA

PabGouass mnporpamma ydeOHoro kypca «I'eomeTpus» 0a30BOro ypoBHA s
oOyuaronmuxcst 10 —11 kmaccoB pazpaborana Ha ocHoBe DeniepanbHOrO rocy1apCTBEHHOTO
00pa30BaTeNpHOrO CTaHJApTa CpenHero oOImero oOpa3oBaHHs, ¢ yUYETOM COBPEMEHHBIX
MUPOBBIX TPEOOBAHU, MPEABSBISIEMBIX K MATEMAaTUUECKOMY OOpa30BaHUIO, U TPaJHULIHMA
poccuiickoro oOpazoBaHus. Peanmuzammst nporpaMmbl  00ecreYMBAET — OBJIAJICHHE
KJIFOUYEBBIMA ~ KOMIIETCHLIUSIMH, COCTaBIISIIOIIMMHU ~ OCHOBY JUJII  CaMOpPAa3BUTUSL U
HEMPEPBIBHOTO  00pa30BaHUs, LEJIOCTHOCTh OOMIEKYJbTYPHOTO, JIMYHOCTHOTO U
MTO3HABATEJIBHOTO Pa3BUTHS JINYHOCTH O0YUYarOIIHUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca reoMeTpHM Ha YPOBHE CpEIHEro oOliero oOpa3oBaHus
00yCJIOBJIEHA NMPAKTUYECKON 3HAUMMOCTBIO METANPEAMETHBIX U NMPEAMETHBIX PE3YJIbTaTOB
oOydeHusT TE€OMETPUU B HANPABIECHUU JMYHOCTHOTO PA3BUTUS  OOyHarommxcs,
(dbopmupoBaHUs (PYHKIMOHAIBHOW MATEeMAaTHYECKOW TIpaMOTHOCTH, HU3YYEHHUS APYTrHX
y4eOHbIX JHCUMIUIMH. Pa3Butve y o0Oydaromuxcsi NpaBWIbHBIX MPEACTABICHUA O
CYLIHOCTU U MPOUCXOXKJIECHUU T'€OMETPUUECKUX aOCTpaKIUil, COOTHOIIEHNU PEATLHOTO U
UJCANBHOI0, XapaKTepe OTpPaKEHUS MAaTEMaTUYECKOM HAyKOM SBIECHUHM W IIPOLIECCOB
peaibHOr0 MHUpa, MECT€ TE€OMETPUM B CHCTEME HAyK U POJM MaTeMaTHUYeCKOro
MOJEJIMPOBAaHUSI B HAYYHOM IIO3HAHMM W B MPAKTHUKE CHOCOOCTBYET (POPMHUPOBAHUIO
Hay4YHOIO0 MHPOBO33PEHHUS yYAIIUXCS, @ TaKKe€ KayeCTB MBIIUICHHS, HEOOXOIUMBIX IS
aJlanTalii B COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBAsSieTCs OAHUM U3 0a30BBIX MPEIMETOB Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs, TaKk Kak oOOECleYrnBaeT BO3MOXXHOCTh W3YYEHUS Kak JIUCUUILIUH
€CTECTBEHHO-HAYYHOW HANPABIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe  MbllUIEHHE, (OpMHUpYyeMOe TpU  H3YYEHHH  OOyYarolIUMHUCS
MTOHATUMHBIX OCHOB T€OMETPUU U TOCTPOEHUU LENOYKH JIOTHYECKUX YTBEPKIECHUHN B X0/1€
pelIeHUs] TEOMETPUYECKUX 33Jad, YMEHHME BBIIBUIAaTb M ONPOBEPraTh TUIIOTE3bI
HETMOCPEJICTBEHHO HUCIOJIB3YIOTCS NIPU PEIIeHUH 337a4 €CTECTBEHHO-HAYYHOTO IIMKIA, B
YaCTHOCTHU U3 Kypca (PU3UKH.

YMeHHE OpHUEHTHPOBATHCA B MPOCTPAHCTBE HUIPAET CYLIECTBEHHYIO pPOJIb BO BCEX
00JacTax NeATeNbHOCTH 4esnoBeka. OpueHTalus 4elloBeKa BO BPEMEHH U MPOCTPAHCTBE
— HE00XOAMMOE YCJIOBHE €ro COLHMAIBHOrO ObITHA, (POopMa OTPaKEHHS] OKPYKAIOILIETO
MUpa, YCIIOBUE YCIEUTHOrO MO3HAHUS U aKTUBHOIO MPeoOpa3oBaHUs JEHCTBUTEIBLHOCTH.
OrnepupoBaHHi€ MPOCTPAHCTBEHHBIMU OOpa3zaMu OOBEAUHSET pa3HbIe BHUALI YUCOHOU U
TPYJOBOM JAESTENBHOCTH, SIBJISETCS OAHUM W3 TNPOQPECCHOHAIBHO BaXXKHBIX KauecTs,
MO3TOMY aKTyajibHa 3aJada (opMHpoBaHUS y OOYYarOMIMXCS MPOCTPAHCTBEHHOI'O



MBIIUICHUS KaK Pa3HOBUIHOCTH OOPA3HOTO MBINIJICHUS! — CYIIECTBEHHOTO KOMITOHEHTA B
MOATOTOBKE K MPAKTHUECKOU AEATETLHOCTH 110 MHOTUM HAIIPABICHUSIM.

[lenp ocBoeHus mporpammel ydeOHOTOo Kypca «['eomeTrpus» Ha ©a30BOM YpOBHE
o0yueHuss — o01ieodpa3oBaTebHOEC U OOIIEKYJIBTYPHOE pa3BUTHE OOyYaIOIIMXCS 4depe3
o0OecrieueHUEe BO3MOXKHOCTU MPUOOPETEHUsST M  MCIOJb30BaHUS CHUCTEMATHYECKHUX
r€OMETPUYECKUX 3HAHUM W JEWUCTBUH, CHEeUU(DUYHBIX TEOMETPUH, BO3MOKHOCTHU
YCHEHIHOTO MPOJOJDKEHHUsST 00pa30oBaHUSl 1O CHEUUATBHOCTSIM, HE CBSI3aHHBIM C
MPUKJIAHBIM UCIIOJIb30BAHUEM I€OMETPHH.

[Iporpamma mo reomeTpuu Ha 0a30BOM YpPOBHE MpeTHA3HAUEHA JJIsi O0y4YaroIlMXcs
CpelIHE! IIKOJbl, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHEHUN Ha YPOBHE OCHOBHOTO
obmero oOpaszoBaHusi. Takum oOpazom, oOydaroniuecss Ha 0a30BOM YPOBHE JOJDKHBI
OCBOWTH OOIME MaTEeMaTHYCCKUE YMEHWs, CBS3aHHBIE CO CIECHMU(PUKON TEOMETPUH U
HEOOXOAMMBIC [IJISi KU3HM B COBpeMEHHOM oOmiecTtBe. Kpome »TOro, oHu wuMeroT
BO3MOXKHOCTh HM3YyYHUTh TI'e€OMETpuUro Oosiee TIIyOOKO, €clii B JaJbHEHIlIeM BO3HUKHET
HEO0XOJIUMOCTh B TECOMETPUUECKUX 3HAHUAX B MPODHECCUOHATBHOU €SI TEIHLHOCTH.

JlocTkeHHe L€ OCBOEHHMS  IPOrpaMMbl  OOECHEYMBAETCS  PEIICHUEM
COOTBETCTBYIOIIMX 3ajad. [[puopuTeTHBIMU 3ajjadyaMu OCBOCHUS Kypca «['eomeTpumn» Ha
6a3zoBoM ypoBHe B 10—11 kaccax sSBJISIFOTCS:

e (opmupoBaHHE MpEACTaBICHUS O T€OMETPUM KaK YacTH MHUPOBOM KYJIBTYpHI U
OCO3HaHMUE €€ B3aUMOCBS3U C OKPYXKAIOLIUM MUPOM;

o (opmMupoBaHHE TIPEACTABICHHUS O MHOTOTPAHHHMKAX W TejlaX BpAIICHUS Kak O
BOKHEUIIUX MATEeMaTHYECKUX MOJIENSIX, MO3BOJISIONIMX OINUCHIBATh W U3y4aTh pa3HbIC
SIBJICHHSI OKPYKAIOIIEro MUpa;

e (opmupoBaHHEe yMEHUS paClO3HABATH HA YEPTEKAX, MOJIEISAX U B PEAIbHOM MHPE
MHOTOTPAHHHWKH U TEJIa BPaIEHUS;

e OBJAJCHHE METOJAMHU pEIICHUA 3a/ady Ha TIOCTPOCHUS Ha HU300paKEHUSIX
MIPOCTPAHCTBEHHBIX PUTYD;

e (opmupoBaHUEe yMEHUS ONEPUPOBATH OCHOBHBIMU MOHSATUSMU O MHOTOTPAaHHUKAX
Y TeJIaxX BpaIeHUS U MX OCHOBHBIMH CBOWCTBAMU;

e OBJIAJICHHE aJITOPUTMAaMH pEIICHUsS OCHOBHBIX THIOB 3aaa4; (OPMUPOBAHUE
YMEHHSI TIPOBOJAUTH HECIIOXKHBIE JOKa3aTeJIbHbIE PACCYXICHUS B XOAEC pEIICHUs
CTEPEOMETPUICCKUX 33729 U 3a/1a4 C MPAKTUICCKUM COJICPIKaHNEM;

e Pa3BUTHEC WHTEIUICKTYATbHBIX M TBOPYECKHX CIIOCOOHOCTEH OOydJarommxcs,
MMO3HABATEIIbHON aKTUBHOCTH, UCCIICIOBATEILCKUX YMEHUH, KpUTUIHOCTH MBIIILICHUS;

o (opmupoBanue GYHKIMOHAIBHOW T'PAMOTHOCTH, PEJIEBAHTHOH T'€OMETPHHU:
YMEHUE pAaclo3HaBaTh TPOSBICHUS TCOMETPUYECKHX  TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealTbHBIX )KH3HEHHBIX CUTYAIUSIX U TIPU U3YUCHUHU JPYTUX YUeOHBIX
MPEAMETOB, TPOSIBICHUS 3aBUCHUMOCTEH W 3aKOHOMEPHOCTEH, (hopmMynupoBaTh MX Ha
A3bIKE TEOMETPUM U CO3/1aBaTh TE€OMETPUYECKUE MOJENH, NPUMEHSATh OCBOCHHBIM



F€OMETPUYECKUM  ammapar Uil pPElIeHUs  [PAKTUKO-OPUEHTHPOBAHHBIX  3a7ady,
MHTEPIPETUPOBATH U OLICHUBATH ITOJy4YECHHBIE PE3YJIBTATHI.

OTIUYUTENFHOM OCOOCHHOCTBIO MPOTpPaMMbl  SIBISIETCS  BKIIOUEHHE B  Kype
CTEPEOMETPUM B Hayajle €ro M3y4eHUs 3aJad, PEIlacMbIX Ha YPOBHE HHTYUTHUBHOIO
NO3HAHMsI, W OINpeAeNEHHbIM 00pa3oM OpraHu3oBaHHas paboTa HaJ HUMH, YTO
CIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOIO M MPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIUPYET
IIPOTEKAHUE HWHTYWUTHUBHBIX MPOLECCOB, MOTHUBHPYET K JAJIbHEHIIEMY HW3YYECHUIO
IpeaMeTa.

[Tpennourenue OTAAETCS HATNIAIHO-KOHCTPYKTMBHOMY METOIYy OOYYEHHMs, TO €CTb
TEOPETHUYECKUE 3HAHNSI UMEIOT B CBOEH OCHOBE 4yBCTBEHHOCTH IPEIMETHO-IIPAKTUYECKON
NEeATEIbHOCTH. Pa3BuUTHME MNPOCTPAaHCTBEHHBIX IPEACTABICHUM Yy YyYallUXCd B Kypce
CTEPEOMETPUN MPOBOAUTCSA 3a CUET PEIICHMS 3a4a4 Ha CO3JJaHHME IPOCTPAHCTBEHHBIX
o0pa30B M 3aJay Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMH oOpazamu. Co3gaHue oOpasa
IPOBOAMUTCS C ONOPOM Ha HAIJSIAHOCTh, a OINEpPUpOBaHME 00pa3oM — B YCIOBHSX
OTBJICYEHUS OT HAIJISITHOCTH, MBICIICHHOTO U3MEHEHUS €70 UCXOJHOIO COAEPKaHUS.

OcHoBHBIE cozepkarenbHble JMHUM Kypca «l'eomerpum» B 10-11 kmnaccax:
«Mmuororpanaukn», «lIpsMble W IIIOCKOCTH B IIPOCTPAHCTBE», «Tema BpamieHus»,
«BekTtopel M KOOpAMHATBl B MpOCTpaHCTBe». (DOpMUPOBAHHME JOTMYECKUX YMEHUN
pacnpezienigeTcss He TOJIbKO MO COJAEPKATENIbHBIM JMHMSIM, HO U MO rojaM OOy4yeHHs Ha
YPOBHE CpPEeHEr0 00IIEro 00pa3oBaHuUsl.

Copeprxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEIMETHBIM PE3yJIbTaTaM OCBOEHUS
paboueil mporpamMmsbl, pacrpeaeaEéHHbIM M0 ToAaM O0Y4YEHHs, CTPYKTYPUPOBAHO TAKUM
o0pa3oM, yTOObI OBJIaZICHUE T€OMETPUUECKUMHU MOHATUSMHU U HaBBIKAMU OCYILECTBIISIOCH
MOCJIEZIOBATENIbHO W TOCTYNATeIbHO, C COOJIIOJIGHUEM MPUHIUIA MPEEeMCTBEHHOCTH,
YTOOBI HOBBIE 3HAHMS BKJIIOYAIHCh B OOLIYI0 CHCTEMY I€OMETPHYECKHX MpPEe/ICTaBICHUN
oOyyJaroumxcsi, pacupsst 1 yriryossst €€, 00pas3ys MpOYHbIE MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yudenne reomerpun oTBoauTCA 2 yaca B Henento B 10 kimacce u 1 yac B Henenmo
B 11 kiacce, Bcero 3a qBa roga ooy4yenus - 102 yueOHbIX yaca.



COIAEP KAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsimble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TOHATHS cTepeoMeTpud. Touka, mpsimas, IIOCKOCTb, IPOCTPAHCTBO.
[TonsiTe 00 aKCMOMAaTUYECKOM IOCTPOCHUM CTEPEOMETPHUM: AKCHOMBI CTEPEOMETPUHU U
CJIEJICTBHS U3 HUX.

B3anmHOe  pacnosiokeHHe - OpsMBIX B MPOCTPAHCTBE:  IIE€pPECEKaroluecs,
IapajulesIbHbIE U CKPEIIMBAOIIMECS NMpsAMbIE. [lapajuienbHOCTh NPSIMBIX M INIOCKOCTEUN B
IPOCTPAHCTBE: MAPAUICIBHBIE MIPSAMBIE B MPOCTPAHCTBE; MMAPAIUIEIBHOCTh TPEX MPSAMBIX;
[1apajuIeJIbBHOCTh IIPSAMOM U IUIOCKOCTHU. YTIIBI C COHAIIPABJIEHHBIMU CTOPOHAMM; YTOJ
MEXKJy MpsSMBIMM B MPOCTpaHCTBE. llapayuieNbHOCTH IIOCKOCTEN: NapaJuIeIbHbIE
IJIOCKOCTH; CBOWCTBA MapaJUIeIbHBIX IUIOCKOCTeN. [Ipocrelmme mTpOCTpaHCTBEHHbBIE
(urypsl Ha INIOCKOCTH: TETPA3p, KyO, mapajuiesienuIie]l; MOCTPOECHUE CEUCHHM.

IleprieHIUKYJISAPHOCTh NPSAMOM M IUIOCKOCTH: IIEPIECHIMKYJIAPHBIC IIpsSIMbIE B
IIPOCTPAHCTBE, IPSAMBIC IApajuIeIbHbIE U NEPHEHIUKYISPHBIE K IIJIOCKOCTH, IPU3HAK
MIEPIICHIUKYJSIPHOCTH TMPSAMOW M IUIOCKOCTH, TEOpeMa O NPSAMOM NEPHEHIUKYJSIPHOU
IJIOCKOCTH. YTIIBI B MPOCTPAHCTBE: YIOJ MEXAY NPSIMOM M IUIOCKOCTBIO; JBYTPAaHHBIN
yIoJl, JIJAHEVHBIN yIroJl ABYIPaHHOrO yruia. [lepneHauKkyisp U HaKJIOHHBIE: PACCTOSHUE OT
TOYKH /10 IJIOCKOCTH, PACCTOSIHME OT MPSMOM J0 IJIOCKOCTH, MpPOEKLHs (GUTypbl Ha
IJIOCKOCTh. IlepreHauKyIsIpHOCTh IUIOCKOCTEN: IPU3HAK IEPIECHIUKYISIPHOCTH JBYX
IockocTer. Teopema o TpEX NEPHEHIAUKYISPaXx.

MHoOrorpaHHuKHu

IloHATHE MHOIOIrpaHHMKA, OCHOBHBIC DJIEMEHTbl MHOIOIPAaHHUKA, BBIIYKIIBIE H
HEBBIITYKJIbIE MHOTOI'PAaHHUKH; pa3BEPTKAa MHOrorpaHHuka. lIpusma: n-yrompHas npusma;
IPaHM M OCHOBaHUS TMPU3MBL, MpsMas M HAKJIOHHAs NpPU3MBbI; OOKOBask M TOJHAas
MMOBEPXHOCTh Mpu3Mbl. llapamnenenunesn, npsAMOYTOJIBHBIA MapaAJUIENENUIIE] W €r0
cBoiicTBa. [lupamuaa: N-yrosibHas nupaMuaa, rpaHd U OCHOBaHUE MUpPAaMUJIbI; OOKOBas U
IIOJIHAsI TIOBEPXHOCTh NHUPaMUbl; MPAaBWJIbHAS W YCEUYEHHAs NUPAMHUAA. OJIEMEHTBI
npu3mMbl W nupamuibl. [IpaBuibHbIE  MHOTOIPDAaHHMKM: IIOHATHE  IPABWIBHOTO
MHOTOTPaHHMKA; PABUJIbHASA MPU3Ma U IPaBUJIbHASI TUPAMU/IA; IPABUIIbHAS TPEYrOJIbHAS
nupamMyga W TpaBWIbHBIM  TeTpadap; KyO. IlpeacrtaBinenne o0  NOpaBUIIbHBIX
MHOTOIPAaHHMKAX: OKTa’p, NOAEKa’Ap U ukocasap. CedeHuss Npu3Mbl U IUPAMUIBI.

CuMmMeTprs B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOUYKH, MPSIMOM, MIIIOCKOCTH.
DneMeHThl CHMMETPHUH B IMPAMHUJIAX, TapajlIeIenuIe ax, MpaBuiIbHbIX MHOTOIPAaHHHUKAX.

BblunciieHre 3leMEHTOB MHOTOIPAaHHMKOB: pé&Opa, auaroHanu, yribl. [lmomans
OOKOBOI MOBEPXHOCTH M MOJHOW MOBEPXHOCTU MPSMON MPHU3MBI, IUIOLAAb OCHOBAaHUM,
TeopemMa 0 OOKOBOU MOBEPXHOCTU TpsiMOM Tpu3Mbl. [1momians 6OKOBOW TMOBEPXHOCTH U



MOBEPXHOCTH TPABWIBHONW NHPAMHJIBI, TEOpeMa O IUIOMAId YCEUEHHOW MHUPAMHUIBIL.
[Tonstue 06 06bEMe. OOBEM MHpPaMUABI, TPU3MBI.

[TomoGuBIe Tena B mpocTpaHcTBE. COOTHOMICHHS MEKIY TIOMAIIMU TTOBEPXHOCTEH,
00BpéMaMu ITOAOOHBIX TEIL.

11 KIIACC

Tesia Bpalenus

[unuuapryeckas NOBEPXHOCTb, 00pa3yroIIMe MUIHMHIPUYECKON MOBEPXHOCTH, OCh
HWIMHIPUYECKONH TMOBEepXHOCTH. LlunmuHap: ocHOBaHusT W OOKOBask MOBEPXHOCTH,
oOpasyrolas 1 och; IJIOLaAb OOKOBOW U MOJIHON OBEPXHOCTH.

Konunueckasi moBepxHOCTh, 00pa3yroline KOHUYECKON MOBEPXHOCTH, OCh U BEpILIMHA
KOHUYECKON MoBepxXHOCTH. KOHyC: OCHOBaHME U BepllnHa, 00pa3yronas U oCh; MJIOWAdb
OOKOBOM U MOJIHOM MOBEPXHOCTHU. Y CEUEHHBIA KOHYC: 00pa3yIolue U BbICOTa; OCHOBAHUS
1 OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, 1uaMeTp; IIOMaabr HoBepXHOCTH cdepsl. B3anmuoe
pacnosoxeHue cepsl U IIIOCKOCTH; KacaTelbHas INIOCKOCTh K cepe; TIommaas chepsl.

N300pakeHne Ten BpallleHHs Ha INIOCKOCTH. Pa3BépTka MIIMHIpa U KOHYCA.

KoMOuHanuu ten BpanieHus ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMIMCAHHBIA OKOJIO
cdepsl; chepa, BMcaHHasi B MHOTOIPAHHUK, WIH TEJIO BpallleHUsI.

[Tousarne 06 oO0BEMe. OcHOBHBIE CBOWCTBA 00BEMOB Tell. TeopemMa 00 00BEME
NPSIMOYTOJIBHOTO Tapaiienenuneaa 1 cieactBus nu3 He€. OObEM LMIMHIpa, KOHYCA.
O0BEM mapa u miomaab cepsol.

[TonoGHbIe Tena B mpocTpaHcTBE. COOTHOIICHHS MEKIY TIOMIAAIMU MOBEPXHOCTEM,
00BbEMaMM MOJAOOHBIX TEJ.

Ceuennss muauHApa (MapayuiesibHO W TNEPHEHIUKYJSIPHO OCH), CEUYECHHS KOHYyca
(mapanienbHOE OCHOBAHUIO U MIPOXO/IAIEe Yepe3 BEPILNHY ), CEUCHHUS 1Iapa.

BeKTOpbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTtop Ha mimockocTM M B mpocTpaHcTBe. CllOKEHUWE W BBIYMTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4HCIO. PasiokeHwe BeKTopa MO TPEM HEKOMIUIAHAPHBIM
BekTopaM. lIpaBwio mapamnenenunena. Pemenue 3aaad, CBsA3aHHBIX C MPUMEHEHUEM
IpaBuJl JEUCTBUM ¢ BeKkTopamu. IIpsiMoyrosibHas cucrema KOOpAMHAT B IIPOCTPAHCTBE.
Koopaunater Bektopa. [Ipocrelimue 3amauym B KOOpAMHATAX. YTOJN MEKIY BEKTOPaMHU.
CkansipHO€ TNpPOM3BENECHHE BEKTOPOB. BblUuCIEHME yITIOB MEXIy MPSAMBIMU U
IJI0CKOCTSIMHU. KOOpAMHATHO-BEKTOPHBINA METOJI TPU PELIEHUU T€OMETPUUECKUX 3a1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE PEe3yIbTaThl OCBOEHUS MPOrpamMMbl yueOHOro nmpeameta «MaTteMaTrkay
XapaKTepU3yTCA:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKOM TMO3UIMU OO0Yy4YarolIerocss Kak aKTHUBHOTO U
OTBETCTBEHHOTO YJI€Ha POCCHUHCKOTO OOIECTBa, MPEACTABICHHUEM O MaTeMaTHYECKUX
OCHOBax ()YHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBJICHUH, NPOLEIYP TPaKIaHCKOIO
oOmecTBa (BBIOOPBI, OMPOCHI M TMp.), YMEHHUEM B3aUMOJCHCTBOBATh C COLIMAJIbHBIMU
WHCTUTYTaMH B COOTBETCTBHUH C UX QYHKIUAMHU U Ha3HAUCHHEM.

IlaTpuoTn4yeckoe BOCIUTAHME:

c(hOpPMUPOBAHHOCTBIO POCCUUCKOM TPa)KJaHCKOM UIACHTUYHOCTH, YBaXKEHUS K
MPOIUIOMY U HACTOSIIIIEMY POCCUHUCKOM MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTUKEHUAM POCCHMCKUX MAaTEMAaTUKOB W POCCUHCKOM MAaTEMAaTHYECKOM IIKOJBI, K
HCIIOJIb30BAHUIO ITUX JIOCTUKEHUHN B APYTUX HAyKaX, TEXHOJIOTHIX, chepax SIKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOT0 BOCITUTAHUS:

OCO3HAHMEM JYXOBHBIX LEHHOCTEH POCCHUUCKOro Hapoaa; CHOPMHPOBAHHOCTHIO
HPAaBCTBEHHOI'O CO3HAHUSA, ATUYECKOTO TMOBEICHUSA, CBSI3aHHOTO C MPAKTUYECKUM
MIPUMEHEHUEM JOCTH)KCHUN HAYKH M JIEATEIbHOCTBIO YYEHOTO; OCO3HAHUEM JUYHOTO
BKJIaJIa B IOCTPOCHUE YCTOMYMBOTO Oy IyIIETO.

JcTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHPY, BKJIIOYAs JCTETUKY MaTEeMaTHUUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aja4, PEIICHHM, PaCCY>KIEHUMN; BOCHPHUUMYHUBOCTHIO K
MaTeMaTUYECKUM acCIlleKTaM pPa3JInYHbIX BUIOB UCKYCCTBA.

duznveckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO YMEHHUSI MPUMEHSTh MaTeMaTUYeCKUE 3HAHUS B HHTEpecax
3I0pOBOTO M 0Oe30macHOTO o0pasza KW3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0POBBIO  (370pPOBOE TMHUTaHHWE, COAJTAHCUPOBAHHBIM PEXKUM 3aHATHA W OT/BIXa,
perymnsipHas ¢pu3ndecKas akTUBHOCTD); (DU3UUECKOTO COBEPIICHCTBOBAHMS, TPU 3aHSATHUIX
CHIOPTUBHO-03JJ0POBUTEIBHON EATETbHOCTDIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYyAYy, OCO3HAHHEM IICHHOCTH TPYJOJtOOUs; HWHTEPECOM K
paznu4yHbIM chepam podeccCHoHaNBEHOM IeITeTbHOCTH, CBSI3aHHBIM C MaTeMaTHKON U e
MPWIOKEHUSIMUA, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBIOOp Oymymieil mpodeccun wu
peann30BbIBaTh COOCTBEHHBIEC >KU3HEHHBIC IUIAHBI, TOTOBHOCTHIO M CIIOCOOHOCTBIO K
MaTeMaTUYECKOMY OOpa30BaHMI0 W CaMOOOpPA30BaHMIO HA TMPOTSKEHUU BCEH KU3HM;
TOTOBHOCTBIO K AKTUBHOMY YYAaCTHIO B PEIICHUU MPAKTUYECKUX 3a7a4 MaTeMaTU4eCKOU
HaIpaBJICHHOCTH.



IKO0JIOrHIeCKoe BOCIIUTAHHE:

c(hOpPMHPOBAHHOCTHIO IKOJIOTHYCCKOU KYJIBTYPhI, IOHUMAHUEM BIIHSIHUS COITUATBHO-
AKOHOMHUYECKHX MPOIIECCOB HA COCTOSIHUE TIPUPOTHON W COIMATBLHOM Cpeibl, OCO3HAHUEM
IJI00AJBHOTO XapakTepa 5SKOJIOTHUYECKMX IMpo0jieM; OpHEHTAllMeH Ha IPUMCHCHHUC
MaTEeMaTUYCCKUX 3HAHWW JUIA PCIICHHS 3aJad B 00JacTH OKPYXKAIOIICH Cpeibl,
IJIAHUPOBAHMSI TIOCTYIIKOB W OIIGHKHM WX BO3MOJKHBIX ITOCJIEACTBUM IJISI OKPYKAIOIIEH
CpeIpbl.

IleHHOCTH HAYYHOTO MIO3HAHMSI:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIECTO COBPEMECHHOMY YPOBHIO
pPa3BUTHS HayKH W OOIICCTBEHHOM MPaKTUKH, MOHUMAaHUEM MaTeMaTHYCCKON HayKH Kak
chephl 4eTOBEUECKONW IEATEIHLHOCTH, ATANOB €€ Pa3BUTHS M 3HAYMMOCTH JUISI Pa3BUTHUS
[IMBWJIN3AINH; OBJIAJICHUEM S3BIKOM MAaTEMaTHKH W MAaTeMaTHYeCKOW KyJIbTYpOH Kak
CPEACTBOM  TIO3HAHMS  MHpa; TOTOBHOCTBIO  OCYIIECTBIATH  HPOCKTHYIO U
HCCIICIOBATENIbCKYIO JISATEIIbHOCTh MHANBUIYAIbLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeTtanpeaMeTHbIE  pe3ybTaThl  OCBOCHHS IPOrpaMMBI  y4eOHOro  IpeaMera
«MareMaTHKa» XapaKTePU3YIOTCS OBJIAJICHUCM YHHBEPCAIbHBIMUA HO3HAGAMETbHbBIMU
OelicmeusimMU, YHUBEPCATbHLIMU KOMMYHUKAMUBHBIMU OelUCMBUIMY, VHUBEPCANTbHLIMU
PpecYISAMUBHbIMU OeUCMBUIMU.

1) Vuueepcanvuvie nosmasamenvhvle Oelicmesusi, obecneyusaom @GopmMuposanue
0a308bIX KOCHUMUBHBIX NPOYecco8 o0yuarwuxcs (oceoenue Memooo8 HNO3ZHAHUS
OKpYHCaAIOUie2co Mupa, NpuMeHeHue J02U4ecKUx, UCCIe008amenbCKux onepayut, yMeHuil
pabomams ¢ ungpopmayueii).

ba3zoBble jornyeckue AecTBUS:

e BBIABJIATH M XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKH MAaTEMaTHYCCKHX
OOBCKTOB, TOHSTHH, OTHOIICHUH MEXAy IOHATUAMHU; (OPMYIUPOBATH OIPEICICHHS
MOHSTHIA, yCTaHABIIMBATh CYIICCTBCHHBIM TNPU3HAK KiIaccH(UKAIIMK, OCHOBAHUS JIJIS
0000IICHNS 1 CPaBHEHUS, KPUTEPHH ITPOBOAMMOTO aHAJIH3a,;

e BOCIPUHUMATh, (POPMYJIUPOBATH B TIPEOOPA30BBIBATH CYXICHUS: YTBEPAUTEIHHBIC
U OTpHIATeIbHbIC, CAMHUYHBIC, YaCTHBIC U OOIIHE; YCIOBHBIC,

e BBISBJISATH MAaTEMAaTHYCCKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3W W IPOTHBOPCYHS B
dakrTax, JaHHBIX, HAOMIOJCHUAX U YTBEPKICHUAX; TIpejIaraTh KPUTCPUH IS BHISBICHHS
3aKOHOMEPHOCTEW U IPOTUBOPEUNN;

e JICNIaTh BBIBOABI C WCIIOJB30BAHWEM 3aKOHOB JIOTHKH, JEAYKTHBHBIX U
WHAYKTHBHBIX YMO3aKIIOYCHHH, YMO3aKITIOUCHUH 110 aHAJIOTHH;

e IPOBOAMWTH CAMOCTOSATEIBHO JIOKA3aTeIbCTBA MAaTEMATHUYECKUX YTBEPIKICHUI
(mpssMbIe W OT TPOTHUBHOTO), BBICTPAMBATh APTyMEHTAIUIO, TPUBOAWTH MPUMEPHI H
KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE CYXKICHHUS U BBIBOIBL;



e BbBIOMpaTh CHOCOO perieHust yueOHOM 3a1a4ui (CpaBHUBATh HECKOJIBKO BapHAHTOB
penieHus, BbIOMpaTh HanOosiee MOAXOIAIIMI C YY4ETOM CaMOCTOSTENIBHO BBIJCIIEHHBIX
KpUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

e HCHOJIB30BaThb BOINPOCHl KAaK HCCIEIOBATEIIbCKAA HWHCTPYMEHT IIO3HAHUS,
dbopMynHUpoBaTh BOIPOCH], (PUKCUPYIOLIUE MPOTUBOpPEUHE, MPOoOJIeMy, yCTaHABIUBATH
HCKOMOE€ U JJaHHO€, (POPMHUPOBATH TUIIOTE3Y, ApTYMEHTUPOBATH CBOIO TO3HUIINIO, MHEHUE;

e TPOBOJUTH CAMOCTOATENIBHO CIUIAHHUPOBAHHBIN 3KCIIEPUMEHT, HUCCIIEIOBAHUE IO
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaThuyeckoro oOOBeKTa, sBJEHUS, IIpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXIy 00bEeKTaMU, SIBJICHUSMU, TIPOILIECCAMU;

e CAMOCTOSITENILHO (OPMYJIMPOBAaTH OOOOIIEHUST W BBIBOJABI 10 pPeE3yJbTaTaM
MPOBEAEHHOIO HAOJIIOICHHSI, HUCCIEIOBAHUS, OLIEHHBATh JOCTOBEPHOCTH IOJTYYEHHBIX
PE3yJIbTaTOB, BHIBOJOB U 00OOIICHMIA;

e IPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE MpoOLEcca, a TAaKXKE BBIIBUIaTh
MPEANOJIOKEHNS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ undpopmaunmeii:

e BBIBIIATH N€PUIUTHI MH(DOPMALUK, JTAHHBIX, HEOOXOIUMBIX JIJIsl OTBETA HA BOIPOC
U JUISl pELICHUS 33/1a4K;

e BBIOMpAaTh HMH(POPMALUIO M3 HUCTOYHHUKOB PA3IMYHBIX THUIIOB, aHAJIM3UPOBATH,
CUCTEMAaTU3HPOBAaTh M HHTEPIPETUPOBATH HH(POPMALMIO PaA3IUYHBIX BUAOB U (QopM
MPEICTABJICHHUS;

e CTPYKTYypUpOBaTh WH(MOPMAIMIO, TPEACTABIATh €€ B pa3IU4HbIX (opmax,
WJUTIOCTPUPOBATH Tparueck;

e OILICHUBATh HAJIEKHOCTh MH(OPMALMU MO CAMOCTOSTEIBHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) Yuusepcanvhoie KOMMYHUKAMUBHbLE oeticmeus, obecneyusarom
choOpMUPOBAHHOCIb COYUATILHBIX HABLIKOG 00)UAIOUSUXCSL.
OO01menue:

e BOCIPUHUMATH W (OPMYJIUPOBATH CYXKICHUS B COOTBETCTBHH C YCJIOBHSAMH WU
HEIIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIpa)XKaTh CBOKO TOUYKY 3PEHHUS B YCTHBIX U
MMMCBMEHHBIX TEKCTax, JaBaTh IMOSCHEHUS 1O XOAY PEIICHUS 3aJadd, KOMMEHTHpPOBATH
MOJTyYCHHBIN PE3YJIbTAT;

e B Xoze OOCYXJCHHS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI,
poOJIeMBI, periacMoi 3aad, BHICKA3bIBaTh HJCH, HAIICIICHHBIC HA ITOUCK PEIICHUS;
COTIOCTaBIIATh CBOM CYXKIGHHUS C CYXICHHSAMH JPYIMX YYaCTHUKOB JIMAJIOTa,
oOHapyXMBaTh Pa3jNM4Me W CXOJACTBO TO3UIMH; B KOppeKTHOU (opme (popmynmpoBath
pa3HOTIACHsI, CBOU BO3PAKEHUS;



e MPEACTABIATH PE3YJbTATHl PEIICHHUs] 3a7add, SKCIEPUMEHTa, WCCIEeIOBaHUS,
MPOEKTa; CAMOCTOATEIBHO BHIOMPATh (POpPMAT BHICTYIICHUS C YUETOM 3a7a4 MPE3CHTAIIUU
¥ 0COOCHHOCTEH ayAUTOPUH.

CorpyaHu4ecTBo:

e IMOHUMMATh W MCIOJB30BaTh MPEUMYLIECTBA KOMAHIHOM M HWHIMBHIYaTbHON
paboTHl TIPW pEIICHWH YYEOHBIX 3a/1ay; MPUHUMATH II€JIb COBMECTHOW EATEIHLHOCTH,
IUIAHUPOBATh OPTaHM3AI[MI0 COBMECTHOM palOThI, pacmpedeniarb BUABI padorT,
JIOTOBApUBATLCA, OOCYXJaTh MPOLECC M pPe3ysibTar paldoThl; 0000IIaTh MHEHUs
HECKOJIbKHX JIOJICH;

e y4acTBOBaTh B TIPYNMoOBBIX ¢opmax padoThl (0OCYXJCHHUS, OOMEH MHEHHH,
«MO3TOBBIE MITYPMBD) U UHBIC); BHITIOJHATH CBOIO YacTh PaOOTHI U KOOPAUHUPOBATH CBOU
JACUCTBUS C JPYTMMH YjeHaMH KOMaHJbI; OICHHBATh Ka4yeCTBO CBOETO BKJIaJa B OOIIWI
MPOJYKT MO KPUTEPUIM, CPOPMYITHMPOBAHHBIM YUaCTHUKAMHU B3aUMO/ICHCTBHUS.

3) Vuueepcanvuvie pezynamueHvle Oelicmeus, obecneyusaiom Gopmuposariue
CMBICIIOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTU.

Camoopranusanus:

e COCTaBJISITh IUIAH, AJITOPUTM PEILICHUS 3a/1a4, BEIOMPATH CIIOCOO PEIICHHUS C
y4E€TOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBAThH U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ yUETOM HOBOM MH(OpMAIIUH.

CaMOKOHTPOJIB:

e BJA/ICTh HABHIKAMU ITO3HABATENHHOW pedIeKCMH KaK OCO3HAHHS COBEPIIAEMbIX
JACHCTBU M MBICIMTENBHBIX MPOILIECCOB, HX Ppe3yJbTaToOB; BIAAeTh crocobaMu
CaMOMPOBEPKH, CAMOKOHTPOJISI Tpollecca M pe3yjbTaTa pelIeHUs MaTeMaTHu4eCKOu
3a/1auu;

e TPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTh TPH pEIICHUW 3aJaud,
BHOCHUTh KOPPEKTHUBBI B JEATCILHOCTh HAa OCHOBE HOBBIX OOCTOSITCIIBCTB, JTaHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHMBATH COOTBETCTBHE pE3yJbTaTa IEIH U YCJIOBHSAM, OOBSICHATH NPUUYUHBI
JOCTKEHUS WM HEJOCTHKEHUS Pe3yJIbTAaTOB JCATEIBHOCTH, HAXOIUTh OMIMOKY, JaBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI
10 KITIACC

OnepupoBaTh NOHATUSIMU: TOUKA, TIPSAMas, IIIOCKOCTb.

[IpuMEHAT, aKCHOMBI CTEPEOMETPUM M CIEACTBUSL W3 HUX TMPU PEIICHUU
F€OMETPUYECKUX 3a7aY.

OnepupoBaTh MNOHATHSIMU: MAPAJUIENBHOCTh M MNEPHEHAUKYISIPHOCTH NPSIMBIX H
IJIOCKOCTEH.



KnaccudummpoBate B3aMHOE  pacHoONOKEHHE TPSAMBIX H  IJIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUSIMH: ABYTPAHHBIM YTOJI, TPaHW JBYTPAHHOTO YIJa, pedpo
JIBYIPAHHOTO YIJIa; JIMHEWHBIA Yroa JABYIPAHHOIO YyIJa; paJyCHas Mepa ABYTPAHHOTO
yTJa.

OnepupoBaTh  MOHSTUSMH:  MHOTOTPAHHUK,  BBINYKJIBIA W HEBBIMYKJIBIHA
MHOTOTPAaHHHUK, AJIEMEHTHI MHOTOTPAHHUKA, TPaBUIIbHBIA MHOTOTPAHHUK.

Pacro3naBaTh  OCHOBHBIE  BHJbl ~ MHOTOTPAaHHUKOB  (TMpaMuaa;  MpuU3Ma,
PsIMOYTOJIbHBIN MapasuieNienume, Kyo).

KnaccudunmpoBare MHOTOTrpaHHMKH, BbIOMpas OCHOBaHHUS i KiIaccUPUKaUU
(BBIYKJIBIE M HEBBIMYKJIbIE MHOTOTPAHHUKH; MPABUIbLHBIE MHOTOTPAHHUKU; MPAMbBIE U
HAaKJIOHHBIC MPU3MBI, HapaJUICICIUIIC/Ibl ).

OrnepupoBatTh MOHATUSAMU: CEKyIIasi IJIOCKOCTh, CEYUEHUE MHOTOIPAHHUKOB.

OOBIICHATH TPUHIIUIIBI TOCTPOCHUS CEYEHUH, UCTIONB3YS METOJ CIICIOB.

CTtpouTh CEUYE€HHSI MHOTOTPAHHMKOB METOJIOM CJI€JIOB, BBIMOJHATH (BBIHOCHBIC)
IIJIOCKUE YEPTEkKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (PUTYpP: BUI CBEPXY, COOKY, CHU3Y.

Pemiath 3amaum Ha HAXOXJIEHHE TE€OMETPUUYECKUX BEIMYMH 10 o0paslam WiH
aNrOpuTMaM, MPUMEHSS U3BECTHBIE aHATUTUYECKUE METOMbI MPU PEUIEHUN CTAHIAPTHBIX
MaTeMaTUYECKHUX 3aJ]1a4 HAa BBIYUCICHUE PACCTOSHHUI MEXKy JBYMs TOUYKaAMHU, OT TOYKH 0
MPSIMOM, OT TOUKH JO IJIOCKOCTU, MEXKTY CKPEIIUBAIOIIUMUCS MPSIMBIMH.

Pemiath 3amaum Ha HAXOXJIEHHE TE€OMETPUUYECKUX BEIMYMH 10 o0pasiam WiIH
aNropuTMaM, MPUMEHSS U3BECTHBIE aHATUTUYECKHE METOMbI MPU PEUIEHUU CTAHIAPTHBIX
MaTeMaTUYECKUX 3a7ad Ha BBIYHCICHUE YTJIOB MEXKIY CKPEUIMBANOIIMMHUCS MPSIMBIMU,
MEK]ly IPSAMOM U IIJIOCKOCTBIO, MEXAY IUIOCKOCTSIMU, ABYTPAHHBIX YTJIOB.

Beruncnare 00BEMBI W IUIOMIAM TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nUpaMuia) ¢ TPUMEHEHHEM (POpPMyJI; BBIUUCIATH COOTHOILICHHUS MEXIY ILUIOMIAIsIMU
MOBEPXHOCTEH, 00BEMaMU MTOT00HBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUSIMU: CHUMMETPHUS B IMPOCTPAHCTBE; LEHTP, OCb U IJIOCKOCTH
CUMMETPUHU; IIEHTP, OCh U MIIOCKOCTh CHMMETPUH (PUTYPHI.

W3Bnekath,  mnpeoOpa3oBbIBaTh W MHTEPOPETUPOBaTH  HMHOpMaMioo O
MIPOCTPAHCTBEHHBIX TIeOMETpUUYECKUX (Urypax, NpPEACTaBICHHYIO Ha uYepTexax u
pUCYHKaX.

[Ipumensate reomeTpuueckue (akThl ISl PEIICHUS CTEPEOMETPUYECKUX 3ajad,
MPEINOJIaralolX HECKOJbKO IIAroB PEIICHUSA, €CIU YCIOBHUS TMPUMEHCHUS 33JaHbl B
ABHOU (opme.

[IpumeHnsTh MIPOCTEUILINE [pOrpaMMHBIE cpencraa 151 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a]1a4.

[IpuBOIMTH MpPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPHUPOJAE U KU3HH,
pacro3HaBaTh NPOSBICHUE 3aKOHOB TEOMETPUM B UCKYCCTBE.



[IprMEHATH MOMyYEHHBIE 3HAHUS HA NPAKTUKE: aHAJIU3UPOBATH PEATBHBIE CUTyaluU
U TPUMEHATb W3YyYECHHBIE IIOHATHS B MPOLECCE IIOUCKA PEUICHUS MaTEeMAaTHYECKU
chopMyIMpOBaHHON MPOOJEMBI, MOJECIUPOBATh pEalbHbIE CUTyallud Ha SA3BIKE
FCOMETPUH, HCCIEA0BATh IIOCTPOCHHBIE MOJEIU C HCIOJb30BAHUEM I'€OMETPUYECKUX
INOHATUH W TeopeM, ammapaTa ajareOphl; peuiarb NPAKTUYECKUE 3aJauyd, CBA3AHHBIE C
HaXO0XJICHUEM F€OMETPUUYECKUX BEJIIMYHH.

11 KIIACC

OnepupoBaTh  MNOHATHSAMHU:  LUWJIUMHAPUYECKAss  MOBEPXHOCTh,  0Opasyrolue
WIMHAPUYECKON TOBEPXHOCTH; UWJIMHAP;, KOHHYECKass MOBEPXHOCTh, 0Opasyroliue
KOHUYECKOW OBEPXHOCTH, KOHYC; cepruecKas MOBEPXHOCTb.

Pacnio3naBath Tena BpanieHus (HAIMHIP, KOHYC, cdepa u map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLEHUS.

KnaccudunmpoBaTts B3auMHOE pacnoyiokeHue chephl U MIOCKOCTH.

OnepupoBaTh TMOHATUSIMH: IIAPOBOM CETMEHT, OCHOBAaHHME CETMEHTa, BBICOTA
CErMEHTa; MAPOBOMl CJIOM, OCHOBAaHUE IIAPOBOIO CIIOS, BHICOTA IAPOBOTO CJIOS; IAPOBOM
CEKTOP.

Boruucisate 00bEMBI U IUIOIIAIA IOBEPXHOCTEN TEJl BPAILIEHUS, T€OMETPUUECKUX Tell
C IpUMEHEHHEM (POPMYII.

OnepupoBaTh MOHATUSIMH: MHOTOTPAHHUK, BITMCAHHBIN B CPEpy U OMUCAHHBIN OKOJIO
cdepsl; cdepa, BMCaHHAs] B MHOTOTPAHHUK WIIM TEJIO0 BpaIICHUS.

BbluucnaTh COOTHOIIGHUSI MEXAY IUIOIIAASAMH TOBEPXHOCTEH U 00BEMaMu
MOA0OHBIX TEl.

N300paxkath uzydaembie GUTYpPHI OT PYKH U C IPUMEHEHHEM IMPOCTHIX YEPTEKHBIX
MHCTPYMEHTOB.

BrInonHATH (BRBIHOCHBIC) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y; CTPOUTH CEUEHHUS TEJ BPAICHHUS.

W3BnekaTb,  HMHTEPIPETUPOBATH W  MpeoOpa3oBbIBaTh  MH(MOpMaAnuo O
MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTrypaxX, NpPEJICTaBICHHYI0O Ha 4YepTexax U
pUCYHKaXx.

OnepupoBaTth MOHATHEM BEKTOP B MMPOCTPAHCTBE.

BBITIONTHATE JCHCTBUS CIIO)KCHHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB M YMHOXKCHUS
BEKTOpa Ha YHCIIO, OOBSICHATH, KAKUMH CBOMCTBAMH OHU 00JIaJIafOT.

[IprMeHSTH TPaBUIIO TapalIeICITUIIC/IA.

OnepupoBath MOHATUSAMHU: IEKAPTOBBI KOOPJUHATHI B MPOCTPAHCTBE, BEKTOP, MOJTYJIb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOPA, YTOJ MEXIY BEKTOPAMH, CKaIIPHOE
MIpOM3BeIcHNE BEKTOPOB, KOJTMHEAPHBIC U KOMITJIAHAPHBIC BEKTOPHI.



Haxoauth cymMMy BEKTOpPOB W MpPOU3BEIECHHWE BEKTOpAa HAa YHUCIO, YToll MEXIy
BEKTOpaMH, CKaJsIpHOE MPOU3BEACHUE, PACKIIAbIBATH BEKTOP MO JBYM HEKOJUIMHEAPHBIM
BEKTOpaM.

3aaBath IVIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPUHAT.

[lpumensTs reoMeTpudeckue (aKTbl Ui pEIIeHUs] CTEPEOMETPHUECKUX 3ajad,
MPEoJIaraloliuX HECKOJBKO IIaroB PEHICHMs, €CIH YCJIOBUSA MPUMEHEHUS 3a/laHbl B
SABHOU (opMe.

Pemate mpocTeiiiiie TreoMEeTpHuYecKue 3aJaud  Ha TPUMEHEHHE BEKTOPHO-
KOOPIWHATHOTO METO/Ia.

Pemate 3a7aun Ha J0Ka3aTENbCTBO MAaTEeMAaTUYECKUX OTHOIICHWH M HaXOXKICHHE
reOMETPUUYECKUX BEIMYHMH MO 00pasliaM WK aJropuTMaM, IPUMEHSS W3BECTHBIE METOIbI
MIPH PEIICHUN CTAaHIAPTHBIX MaTEMaTHYECKHX 3a7ad.

[TpumensaTp  mpocTeilliie  IporpaMMHBIE CpeIcTBa M 3JEKTPOHHO-
KOMMYHMKAI[MOHHBIE CUCTEMBI [P PEIICHUN CTEPEOMETPUUECKUX 3a]1a4.

[TpuBOaUTH TpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPHUPOAE U KU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[TpuMeHsTh MOJydeHHbIE 3HAHUS Ha TPAKTHKE: aHAJM3UPOBATh PeasIbHbIE CUTYallUu
U TPUMEHATh HU3YYECHHbIE IOHATHUS B IMPOLIECCE IOMCKA PEIICHHUS MaTeMaTUYeCKU
cOpMyJIMPOBAHHON MpOOJEMBbI, MOJCIUPOBATh pEalbHbIE CUTyallUd Ha A3BIKE
re€OMETPHUH, HUCCIIEIOBATh IMOCTPOCHHBIE MOJIEIH C HCIOJb30BAHUEM T'€OMETPHUECKUX
NOHSATHI W TEOpeM, ammapara anreOphl, perarh MPAKTUYSCKUE 3a7add, CBA3AHHBIE C
HAXO0X/IEHUEM T€OMETPUYECKUX BETUUHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbuble IIpakTHyeckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
bub6numoreka [IOK
1 B 1
BEAICHHE B CTEPEOMETPHIO 0 https://m.edsoo.ru/1c209e37
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edso0.ru/1c209e37
3 [lepneHuKyISIPHOCTD MPSMBIX U 12 bubmmoreka [JOK
IJIOCKOCTEH https://m.edso00.ru/1c209e37
bubnunoreka LIOK
4 10 1
VYribl MeXAy NPSAMBIMU U IJIOCKOCTSIMU https://m.edsoo.ru/1c209e37
bubnmorexa LIOK
5 M 11 1
HOTOTPAHHHiH https://m.edsoo.ru/1c209e37
N bubnuoreka [{OK
6 9 1
OOBEMEI MHOrOTPaHHHKOB https://m.edsoo.ru/1c209e37
7 IToBTOpEHME: ceueHUs], PACCTOSHUS U yTJIbI 4 1 bubmorexa HOK
p ' P Y https://m.eds00.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaunmeHoBaHHe pa3aejioB H TeM nudpoBbIie
Ne /i P Konrpoabnbsie IIpakTHueckue (pp )
NPOrpamMMblI Bcero odpa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
1 Tena Bpametis 12 https://m.eds00.ru/1c209e37
N bubmuoreka [JOK
2 1
OOnemer Ten > https://m.edso0o.ru/1c209e37
bu6mmoreka [IOK
B 1 1
3 €KTOPbI U KOOPJMHATHI B IPOCTPAHCTBE 0 httos://m.edsoo.ru/1c209e37
4 [ToBTOpeHue, 06001EeHNE, 7 1 bu6mmoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 0
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoamnuecTBo
4acoB
° DJIEKTPOHHBIE
Ne g | =
Tema ypoka 2 g /Mara uudposbie
n/n Z € um3yuenuss oOpasoBaTeJbHbIE
= 5 y
S3 =3 pecypchl
S £8 %3
o = 8 S
] (=] (=7 <
R 22k 2
OcHOBHbIE TIOHATHUS CTEPEOMETPUU: TOUKA, IPAMas, INIOCKOCTh, MPOCcTpaHcTBO. [IpaBuna
1 M300paXeHUs Ha PUCYHKAX: U300paKeHHsI IIIOCKOCTEH, MapalIeIbHBIX MPSMBIX 1 https://m.eds00.ru/14467518
(OTpe3KoB), cepeIMHbI OTpE3Ka
[TonsiTusA: nepecekaronmecs MIOCKOCTH, IEPECEKaroIIMecs MpsMas U MI0CKOCTh https://m.edsoo.ru/9f4eae31
[TonsTHA: nepecekarommecs MIOCKOCTH, IEPECEKAIOIIMECS MPsAMAasi U IIIOCKOCTh https://m.edsoo.ru/ae56ad45
3HaKOMCTBO C MHOTOI'PaHHUKAaMH, N300paKeHHEe MHOTOIPAaHHUKOB Ha PUCYHKaX, Ha
4 P ’ P P pacy ’ 1 https://m.edso0.ru/58a8729a
MPOEKIIMOHHBIX YepTeKax
HavansHbie cBeieHUs 0 KyOe U TupaMuie, uX pa3BEPTKH u Mojaenu. CedeHus
5 y P > HIX paseep 1 https://m.eds00.ru/c4373c37
MHOTOTPaHHUKOB
HavansHbie cBeeHus 0 KyOe u mupamujie, uxX pa3BEPTKU u Moaenu. CedeHus
6 Y P > HX Pashep 1 https://m.edsoo.ru/bbc413dc
MHOTOTPaHHUKOB
[TonsTHE 06 aKCHOMATHYECKOM MOCTPOECHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
7 P P P P P 1 https://m.edsoo.ru/9cfc3f4f
CIIEJICTBUS U3 HUX
[TonsiTHE 00 AKCHOMATUYECKOM TIOCTPOSHUHU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHH H
8 P P P P P 1 https://m.edsoo.ru/da5bd46b
CJICJICTBUS M3 HUX
[TonsTHE 006 aKCHOMATUYECKOM MTOCTPOSHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
9 P P P P P 1 https://m.edsoo.ru/c2e97ba7
CIICJICTBUS U3 HUX
[TonsTHE 006 aKCHOMATUYECKOM TTOCTPOSHUHU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHH U
10 P P P P P 1 https://m.edsoo.ru/1ac7f137
CIIEJICTBUS U3 HUX
B3aumHoOe pacronoxeHne MpsSMBIX B IIPOCTPAHCTBE: TIEPECEKAIONTUECS, TApAIIICITbHBIE |
11 P P pocIp P > 1ap 1 https://m.edsoo.ru/2afalf36
CKPEIIMBAOIINECS TPSIMbIS
12 [TapaniensHOCTh MPSMBIX U INIOCKOCTEH B IPOCTPAHCTBE: MapaslieIbHbIe IPSIMbIE B 1 https://m.eds00.ru/1977a523
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MPOCTPAHCTBE; NAPAUIEIIbBHOCTh TPEX MPSIMBIX

[TapannensHOCTh NPSIMBIX U IUIOCKOCTEN B MpocTpaHcTBe: [lapaminensHOCTh npsiMoil 1

13 1 https://m.edso00.ru/aa6f3833
IJIOCKOCTH

14 VYTIiabl ¢ COHaNpPaBIEHHBIMUA CTOPOHAMHU 1 https://m.edsoo.ru/a78748f6

15 Yroa Mexay NpsIMBIMU B IIPOCTPAHCTBE 1 https://m.edsoo.ru/7ea636be

16 VYron Mexay nNpsiMbIMU B IPOCTPAHCTBE 1 https://m.edsoo.ru/aa7a8f5c

17 [TapannenbHOCTb MJIOCKOCTEN: NapaslieIbHble INIOCKOCTH 1 https://m.eds00.ru/26631b26

18 CBoiicTBa mapayIeIbHBIX TUIOCKOCTEH 1 https://m.edso0.ru/34d5b9ec

19 [Tpocreiinme npocTpaHCTBEHHBIE (PUTYPHI Ha IJIOCKOCTU: TETPAdIP, KyO, 1 https://m.edsoo.ru/e9badc7d
napajuiesienunes

20 [TocTpoenue ceueHuit 1 https://m.eds00.ru/653b13cb

21 ITocTpoenune ceuenunii https://m.edsoo.ru/72ece97d

99 KonrtponsHas pabora vn"o teme "[IpsiMble U MJIOCKOCTH B IpocTpaHcTBe. [lapamienbHOCTb 1 httos://m.edsoo.ru/f6438b3b
MPSIMBIX U IIJIOCKOCTEN

93 [leprieHAMKYISAPHOCTD NPSIMOM U IJIOCKOCTHU: MEPIEHIUKYJIISIPHBIE IPSIMBbIE B 1 httos://m.edsoo.ru/a714f338
IIPOCTPAHCTBE

24 [IpsiMble mapasienbHbIe U MEPIEHUKYIISIPHBIE K INTIOCKOCTH 1 https://m.edsoo.ru/e44f4d53

25 IIpsiMble napaiienbHble U MEPIEHAUKYISPHBIE K IIIIOCKOCTH 1 https://m.edso0.ru/25c8fdd8

26 [Ipu3Hak neprneHIuKyISIPHOCTH MPSIMON U TUIOCKOCTH 1 https://m.edso0.ru/f28e19f5

27 [Ipu3Hak neprneHaAuKyJISPHOCTH IPSIMOU U INIOCKOCTH 1 https://m.edsoo.ru/32a7de6e

28 Teopema o IpsIMOI TIEPIICHIUKYJIIPHOU TIIOCKOCTH 1 https://m.edsoo.ru/4ea85ec3

29 Teopema o psIMOI IEPIIEHIUKYJIPHON MIIOCKOCTH 1 https://m.edso00.ru/d9533342

30 Teopema o IpsIMOI TIEPIICHIUKYJIIPHOU TIIOCKOCTH 1 https://m.eds00.ru/1556888b

31 Hepl‘[eI;II[I/IKyJI}Ip Y HaKJIOHHBIE: PaCCTOSHUE OT TOYKHU J0 IJIOCKOCTH, PACCTOSTHUE OT 1 https://m.edsoo.ru/3bbd2b
MPSIMOM 710 TJIIOCKOCTH

39 Hepnelvmnxynﬂp Y HaKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT 1 https://m.edsoo.ru/6fag1822
MIPSIMOM 710 IJIOCKOCTH

33 Hepneljnnxymp Y HaKJIOHHBIE: PAaCCTOSIHUE OT TOYKHU J0 IJIOCKOCTH, PACCTOSTHUE OT 1 httos://m.edsoo.ru/cAS6dcE7
MPSIMOM 710 TIIOCKOCTH

34 IlepnieHqUKyISAp U HAKIIOHHBIE: PACCTOSHUE OT TOYKH J10 TUIOCKOCTHU, PACCTOSIHUE OT 1 https://m.edsoo.ru/5ad7c883
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MIPSIMOM 10 IIJIOCKOCTH

35 VYTIiabl B IPOCTPAHCTBE: YIOJI MEXIY NPAMOU U TIIOCKOCTHIO 1 https://m.edsoo.ru/5527feed

36 JIByTpaHHBIN yroJl, TMHEHHBIN YroJl JBYIPaHHOIO yria 1 https://m.edsoo.ru/6ce6ff8c

37 JIByTpaHHBIN yroJ1, TMHEHHBIN YToJl ABYTPAHHOTO yria 1 https://m.edsoo.ru/1e7c28bf

38 [TeprieHAMKYIAPHOCTD IUIOCKOCTEM: MTPU3HAK NEPIEHAUKYIIAPHOCTH JIBYX INIOCKOCTEMN 1 https://m.edso00.ru/7895d29e

39 [leprieHAMKYISAPHOCTD IUIOCKOCTEH: MIPU3HAK NEPIEHIUKYIISIPHOCTH IBYX IIOCKOCTEH 1 https://m.edsoo0.ru/7271c12f

40 [leprieHAMKYISAPHOCTD IUIOCKOCTEH: MPU3HAK MEPHEHAUKYIIPHOCTH JIBYX IJIOCKOCTEH 1 https://m.edso00.ru/5b6673a4

41 Teopema o TpEx nepHeHANKYISIPaxX 1 https://m.edsoo.ru/8de5a9c7

42 Teopema o Tpéx mepHeHANKYISIPax 1 https://m.edsoo.ru/cca2833d

43 Teopema o TpEX mepreHAUKYIIpax 1 https://m.edsoo.ru/22caf7be
KonTponbnas pabota no Temam "lleprieHIuKyIIpHOCTD MPSMBIX U MI0CcKocTel" 1 " YTIibl

44 P P " PHEHATY PP P 1 https://m.eds00.ru/1b323f77
MEX1y MPSAMBIMH U IJIOCKOCTAMU
[ToHsiTHE MHOTOIpAaHHUKA, OCHOBHBIE AJIEMEHTHl MHOTOI'PAaHHUKA, BBIITYKJIbIE U

45 P : P Y 1 https://m.edsoo.ru/f12f4edd
HEBBIMYKJIbIE MHOIOIPAaHHUKH; pa3BEPTKAa MHOIOTPaHHUKA
[Tpu3ma: N-yronbHas npu3Ma; TpaHd U OCHOBAHHMSI IPU3MBI; IPsSIMasi U HAKJIOHHAs

46 P Y P P P P 1 https://m.edsoo.ru/d7ebd54e
IIpU3MBbI; OOKOBasl U MOJIHASL HOBEPXHOCTh IPU3MBbI

47 [Tapamtenenunesn, NpsAMOYTrOIbHBIN HapaUICNICIIUAIIE] U €ro CBOMCTBA 1 https://m.edsoo.ru/f58ac2de
[Mupamuna: N-yronbHasi nMpaMuaa, TpaHU U OCHOBAHWE MUPAMMU/IbI; OOKOBAs U MOJIHAS

48 pantua: Ty Panita, Tp . bantii 1 https://m.edsoo.ru/36389a9b
MOBEPXHOCTh MUPAMHU/IBI; IPaBUIIbHAS U yCEUEHHAs MUpaMuaa
[IpaBuiIbHBIE MHOTOTPAHHUKH: TTOHATHE MPABUIBHOTO MHOTOTPAaHHHUKA; TIPaBUIIbHAS

49 IIpU3Ma U NpaBUIIbHAS IMPAMU/IA; IIPaBUIbHASA TPEYTOJIbHAS TMPAMUIA U IIPaBUIbHBII 1 https://m.edsoo.ru/1ed67d9b
TeTpa’ap; Kyo

50 IIpencrasnenue o MpaBUIBHBIX MHOTOTPAHHUKAX: OKTAdP, JOACKAdAP U UKOCADP. 1 https://m.edsoo.ru/e3a23c2c
CumMMeTpHsi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOUKH, MPSMOM, TUIOCKOCTH.

51 ™ poctp P P 1 https://m.edsoo.ru/bd46185f
DneMeHThl CHMMETPHUH B MUpaMuax, napaieienurenax, paBuIbHbIX MHOTOTpaHHUKAX

52 Brruncrienue 31eMeHTOB MHOTOIPaHHHUKOB: pEOpPa, AUaroHaiu, yribl 1 https://m.edso0o.ru/3c28c528
[Tmomaas 60KOBOM MOBEPXHOCTH M MOJTHOW IMTOBEPXHOCTH MPSIMOM ITPU3MBI, TIOIIAdb

53 tHaa . p . p . P p tman 1 https://m.edso00.ru/a5ed7546
OCHOBaHUH, TeopeMa 0 OOKOBOW MOBEPXHOCTU MPSIMON PU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U MOBEPXHOCTH MPABUIBHOM MUPaMHUIBI, TEOpEMa O

54 Hal P P P pantia P 1 https://m.edsoo.ru/a229ch6f

iona i 60KOBOM MOBEPXHOCTH YCEUEHHOMN MUpPaMUIbI
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95 KonTponpHas padbota o Teme "MHororpaHHuKH" 1 https://m.edsoo.ru/e84d9cef
56 [Tonsitue 06 06bEMe 1 https://m.edsoo.ru/1ba674d8
o7 OO0BEM TUPaMUTBI 1 https://m.edso0o.ru/e63cb619
58 O06BEM TUpaMuIbI 1 https://m.edsoo.ru/128cc5df
59 OO0BEM TUpaMUTBI 1 https://m.edsoo.ru/3e45e6dd
60 O06BEM TUpaMuIbI 1 https://m.edsoo.ru/39a416b6
61 O06BEM IPU3MBI 1 https://m.edsoo.ru/a3bffb57
62 OO0BEM TTPU3MBI 1 https://m.edsoo.ru/a6alb56¢c
63 O06BEM IPU3MBI 1 https://m.edso0.ru/6ffc8623
64 Kontponbnas padota mo teme "OObEMBI MHOTOIPAaHHUKOB" 1 https://m.edsoo.ru/1a826542
65 [ToBTOpeHME, 0000IIEHNE cCucTeMaTH3anus 3HaHui. [locTpoeHne ceueHuii B 1 httos://m.edsoo.ru/63c 1766
MHOTOTPaHHHUKE
[ToBTOpenue, 0000IIeHNE cUCTEMAaTU3alUs 3HAHUN. Brraricienrne pacCcTosHUI: MeX Iy
66 JBYMsSI TOUKaMH, OT TOYKHU 10 IPSAMOM, OT TOUKHU 1O MIIOCKOCTH, MEXKIY 1 https://m.edsoo.ru/d219ddb9
CKPENTUBAIOIIUMHUCS TPSIMBIMU
67 HroroBas KoHTpoJIbHAs paboTa 1 https://m.edsoo.ru/1129561e
[ToBTOpeHue, 06001IeHNE cucTeMaTH3allks 3HaHUN. BbIuncIeHre yrioB: MexXIy
68 CKPEIIMBAIOIINMUCS TPSIMBIMU, MEXKIY MPSIMON U TNIOCKOCTHIO, IBYTPAaHHBIX YTIIOB, YIJIOB |~ 1 https://m.edsoo.ru/b44e7673
MEXY IITOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68



https://m.edsoo.ru/e84d9cef
https://m.edsoo.ru/1ba674d8
https://m.edsoo.ru/e63cb619
https://m.edsoo.ru/128cc5df
https://m.edsoo.ru/3e45e6dd
https://m.edsoo.ru/39a416b6
https://m.edsoo.ru/a3bffb57
https://m.edsoo.ru/a6a1b56c
https://m.edsoo.ru/6ffc8623
https://m.edsoo.ru/1a826542
https://m.edsoo.ru/63c1f766
https://m.edsoo.ru/d219ddb9
https://m.edsoo.ru/1129561e
https://m.edsoo.ru/b44e7673

11 KJIACC

KoaunuyecTBO 4acoB

Ne ) 2 JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka 2 aTa
n/n P = & A o0pa3oBaTe/ibHbIE PeCypcChl
é 4 U3y4YeHUs
S = N m
e & E EE
= =S %= o
2 Z S S8
[} S = [=% <
=] Z o = =
1 Cdepa u map: HeHTp, pajanyc, TMaMeTp; IJIOMAJb MOBEPXHOCTU Chephl 1 https://m.edsoo.ru/e6a58a2c
Bsaumnoe pacnoioxenue chepbl U INIOCKOCTH; KacaTellbHas IIJI0CKOCTh K cepe;
2 Z) bep bep 1 https://m.edsoo.ru/8a7eb42e
10 Chepsl
3 N3o6paxkenue cdepsl, mapa Ha miockoctu. CeueHus mapa 1 https://m.edsoo.ru/fle6a34a
WINHAPHUYECKAs IIOBEPXHOCTE, 00pa3yIoIMe IIINHAPHYECKON TOBEPXHOCTH,
4 Humrzp BEp PasyTOIHe HITHIAP P 1 https://m.edsoo.ru/2d2dfe52
0Ch IIWJIMHIPUICCKON TOBEPXHOCTH
WIMHIP: OCHOBAHMS U OOKOBas IIOBEPXHOCTD, 00pa3yIolas U 0Ch; IJIOMAIb
5 1 pr B p pasyiom e 1 https://m.edsoo.ru/fcf68351
OOKOBOM M IOJTHOM MOBEPXHOCTH
M3o0paxenne mumHApa Ha III0CKOCTH. Pa3sBéprka mumuapa. Ceuenns
6 p H P . pria il P N 1 https://m.edsoo.ru/666ebad5
MWIHH]PA (TUTOCKOCTHIO, MAPAIIICIIBHON WITH TIEPIICHINKYJISPHOW OCH IIAJIMH]IPA)
Konnyeckast moBepXHOCTh, 00pa3yIolire KOHNYECKOH ITOBEPXHOCTH, OCh U
7 p . pasyiom p 1 https://m.edsoo.ru/f91757b4
BEpIMHA KOHUYECKOW TTOBEPXHOCTH
Konyc: ocHoBaHMe U BepIIMHA, 00pa3yrolas U 0Ch; II0Iaab OOKOBOH M IOJIHOM
8 y p pasyiom fad 1 https://m.edsoo.ru/fc7babab
MOBEPXHOCTHU
9 VYceu€HHbIi KOHYC: 00pa3yolue U BEICOTa; OCHOBAHHUS U OOKOBasi TOBEPXHOCTh 1 https://m.edsoo.ru/a4bfccfd
N306pakenne koHyca Ha MI0ckocTu. Pa3BépTka konyca. CeueHus: KoHyca
10 (TII0CKOCTBI0, MApaJIIEIbHOM OCHOBaHMIO, U IJIOCKOCTHIO, TPOXOALICH yepe3 1 https://m.eds00.ru/26c49378
BEPILUHY)
11 KoMOunarws Ten BpamieHus: © MHOTOTPaHHUKOB 1 https://m.edsoo.ru/9cffd6f3
MHOTOTrpaHHUK, OIMMCAHHBIN OKOJIO cpephl; cepa, BIIHUCAaHHAS] B MHOTOTPaHHUK
12 p (eper; chep p 1 https://m.edsoo.ru/52fe59c6
WM B TEJIO BpaIlleHUs
13 [Tousitre 00 00bEMe. OCHOBHEIE CBOCTBA 00OBEMOB TENI 1 https://m.edsoo.ru/49a2fc48
14 O0bEM IUIMHpa, KOHYCa https://m.edsoo.ru/951324a7
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15 O0BEM mrapa u wiomaas chepsl 1 https://m.edso00.ru/3c663del
[Tono6 .C

16 0J100HbBIE Tean B H.I:_)OCTpaHCTBC OOTHOUIEHUSI MEXAY IIOIAIIMU 1 httos://m.edsoo.ru/7a7c3f85
MOBEpXHOCTEH, 00bEMaMHU MOTOOHBIX TE

17 KonTtponpHas padora o temam "Tena Bpamenus" u "OO0beMbl Ten" 1 https://m.edso00.ru/17bb757e

18 BekTop Ha MII0CKOCTH U B TPOCTPAHCTBE 1 https://m.eds00.ru/72669d66

19 CrnosxeHue 1 BBIYMTAaHUE BEKTOPOB 1 https://m.edsoo.ru/11blcc5e

20 YMHOXEHHE BEKTOpa Ha YHCIIO 1 https://m.edsoo.ru/ec1f9d28
Pa3nosxeHne BekTopa 1o TpéM HEKOMIUIAHA exropam. 11

21 JIOCHIE BEKTOPA HO TPEM HEKOMILIAHAPHLIM BEITOpan. Lipasilio 1 https://m.eds00.ru/81213f3b
napasuiejenumneia

22 Pemenue 3agay, cBA3aHHBIX C IPUMEHEHUEM MIPABUII ICUCTBUM C BEKTOpAMH https://m.eds00.ru/ca866867

23 KoopanHaTHO-BEKTOPHBINA METO/I ITPU PELIEHUHA T€OMETPUUYECKUX 3a]1a4 https://m.edsoo.ru/1de2f88a
II .K .

24 p}IMO}iFOJ'IBHaSI cUCTeMa KOOpJIWHAT B mpocTpaHcTBe. KoopauHaTel BeKTOpa 1 httos://m.edsoo.ru/75b6861
[Ipocreiimue 3a1aun B KOOpAXHATaX

25 VYron mexnay BekTopamu. CKaIIpHOE NPOU3BEACHUE BEKTOPOB https://m.edso0.ru/d5226d23

26 Brruucnenue yrioB Mexay IpsMBIMHU U IUIOCKOCTSMHU https://m.edso0.ru/6b228fce

27 KontponbHas padoTa nmo Teme "BeKkTopsl 1 KOOpAWMHATHI B MPOCTPaHCTBE" https://m.edso00.ru/373492c3
IToBTOpEeHue, 0000IIEHNE U CUCTEMATH3a 3HaHui. OcHO e ,

28 BTOpetin WCHHE H CHCTEMATH3ALIA 3HAHMH. OCHOBHEIC QHTYPLI 1 https://m.edsoo.ru/339a84dd
(baKThl, TEOPEMBI Kypca IIaHUMETPUN
IToBTOpEeHue, 0600 i. O ,

29 peHue, 006001IeHne U cuctemaTu3amus 3HaHui. OCHOBHBIE (DUTYPHI 1 httos://m.edsoo.ru/71d2d412
(bakKThl, TEOPEMBI Kypca IIAaHUMETPUU

30 [ToBTOpeHnue, 06001IeHNE U cucTeMaTH3alus 3HaHUW. 3a7aud TUTAaHUMETPUH U 1 httos://m.edsoo.ru/Lbes56df
METO/Ibl UX pEUICHUs

31 [ToBTOpEeHue, 06001IeHNE U cucTeMaTH3alus 3HaHU. 3a/jaud IUIAHUMETPUH U 1 httos://m.edsoo.ru/117a7f57
METO/Ibl UX PEUICHUS
II , 0000 i. O ,

39 OBTOpeHHe, 00001IeHue U cucTemMaTu3aius 3HaHuil. OCHOBHBIE (DUTYPBI 1 https://m.edsoo.ru/95e56946
(bakThl, TEOPEMBI Kypca CTEpEOMETPUH

33 Hrorosast KoHTpOJIbHAS paboTa https://m.edsoo.ru/a66a7dc2

34 [ToBTOpeHuUe, 0600IIEHNE U CUCTEMATH3AITUS 3HAHUI https://m.edsoo.ru/ff93611f

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IIPOI'PAMMBI

10 KJIACC

Kon
npos. IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOM IPOrpaMMBbl
cpeaHero oo1ero o0pazoBaHus
pes.
7 I'eomeTpus
7.1 ' OnepupoBaTh IOHATHAME: TOUKA, IPAMAs, TIOCKOCTh
7.2 IpumeHsTH aKCHOMBI CTEPEOMETPHH ¥ CIC/ICTBHS M3 HAX [PH PEIICHHH T€OMETPHUYECKHX 327134
7.3 OnepupoBaTh OHATHSMI: IAPALICTBHOCTD H IIEPIEHIMKYIIPHOCTS IPSMBIX H IOCKOCTEHt
7.4 KnaccuduumpoBaTh B3aHMHOE PACIONOKEHHE PSAMBIX H IIIOCKOCTEHl B IPOCTPAHCTBE
75 OmnepupoBaTh MOHATHAMH: JABYTPAHHBIA yrojl, TpaHu ABYTPAHHOIO yrja, pedpo JBYrpaHHOIO yria,
JIMHEHHBIN YroJI JBYI'PAHHOIO YT, TPagyCHAasi Mepa ABYIPAHHOIO yIJia
7.6 OnepupoBath NOHATHAMU: MHOIOIPAHHMK, BBIIYKJIbI W HEBBIIYKIbIA MHOIOTPAHHHK, JJICMEHTHI
MHOTOTpaHHMKA, IPAaBUJIbHBIA MHOTOTPAHHUK
77 PacnosnaBatb  OCHOBHBIE ~ BHJbI ~MHOIOTPAaHHHMKOB  (NHMpamMuaa, MNPU3MA, HPSIMOYTOJIbHBIA
napajuieiaenunes, Kyo)
KnaccupunupoBarb MHOTOrpaHHMKH, BBIOMpas OCHOBaHHUS JUIs KilaccH(UKauuu (BBITYyKJIbIE U
7.8 | HeBBIMyK/IbIE MHOTOrDAHHHKH, TPABHIBHBIC MHOTOTPAHHHKH, TNPSMbIE W HAKIOHHBIC IPH3MEL,
napajuIesIeUIe/Ibl)
7.9 OnepupoBaTh IOHATHSAMHE: CEKYIIAs IOCKOCTh, CEYCHIE MHOTOrPAHHHKOB
7.10 ' OGBsCHATH IPUHIKTIB TOCTPOCHMS CEYEHHiT MHOTOTPAHHHKOB, HCITOIB3YS METOJ CIICIOB
711 CTpouTh ce4YeHMs MHOTOIPAaHHUKOB METOJIOM CIIEJIOB, BBIIOJHATH (BHIHOCHBIE) IIIOCKME YEPTEKH M3
PUCYHKOB NPOCTHIX 00BEMHBIX PUTYP: BUJI CBEPXY, COOKY, CHU3Y
PemaTs 3aaun Ha HaX0XK/IEHNUE TEOMETPUUYECKUX BEJIMYUH IO 00pa3liaM MM aJlrOPUTMaM, IPUMEHSIS
712 U3BECTHbIE AHAJIMTUYECKME METOJBI TPU PEIICHUH CTaHIAPTHBIX MAaTEMATHYECKMX 3a/1a4 Ha
BBIUMCJIEHUE PACCTOSTHUN MEXIy IBYMSI TOUKAaMH, OT TOYKH /0 MPSMOM, OT TOYKH JIO TJIOCKOCTH,
MEXy CKPELMBAIOLIUMUCS IPSIMBIMU
Pemarth 3a1aun Ha HaXOXJIEHUE TEOMETPUUYECKUX BEJIMYHH 110 00pa3laM WIH aaropuT™MaM, IpUMEHSs
713 U3BECTHBIC AHAIMTUYCCKUEC METOJABI MPH PCLICHMH CTAHAApPTHBIX MAaTeMaTHYeCKuX 3ajad Ha
BBIUMCJIEHHE YTJIOB MEXAY CKPEIIMBAIOIIMMUCS MPSIMBIMHU, MEXAY NPSIMON M IJIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYyTPaHHBIX YIJIOB
Boruncnare 00bEMBI M IUIOIIAAM TOBEPXHOCTEH MHOTOIPAaHHMKOB (IIpHU3Ma, MHUpaMUaa) C
7.14  npumenennem (OpMyII, BBIYHCISTH COOTHOIICHHS MEXKJIy IUIOMAISAMHI TOBEPXHOCTEH, 00bEMaMK
10JJOOHBIX MHOTOTPAHHUKOB
715 OnepupoBarh NOHATHAMHU: CHMMETPUSL B TIPOCTPAHCTBE, LIEHTP, OCh U IUIOCKOCTh CHMMETPUH, LIEHTD,
0Cbh U MJIOCKOCTh CUMMETPHUH (PUTYPbI
716 V3Biekarh, npeoOpasoBbIBATE W WHTEPIPETHPOBATH HMHAOPMALMIO O  MPOCTPAHCTBEHHBIX

TEOMETPHUECKUX PUTYpaX, MPEACTABICHHYIO Ha YepTekaX U PUCYHKAX




717 Ilpumensrs reomerpudeckue (HakTebl JUis PEHICHHS CTEPEOMETPUYECKUX 3a/ad, MPEATONAraOIIHNX
HECKOJIBKO IIaroB pPeUIeHHs], €CIH YCIOBUS IPUMEHEHHUs 3aJJaHbl B IBHON dopme
7.18 IlpumensTs npocreiiniie NporpaMMHbIE CPECTBA U HIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMbI IIPH
PELICHUH CTEPEOMETPUUECKUX 3a/1a4
719 [lpuBoouTh TpUMEpHI MATEMATHYECKMX 3aKOHOMEPHOCTEH B NPUPOAE M JKU3HM, DACIO3HABATH
MPOsIBIICHUE 3aKOHOB F€OMETPHUH B UCKYCCTBE
[IpyMeHsTh MONy4YeHHbIE 3HAHUS HA MPAKTHKE: aHAIW3UPOBATh pealbHbIC CUTyallMd U MPUMEHSThH
U3yYeHHBIC TMOHATHUS B MPOIECCe MOMCKA PEIICHUs] MaTeMaTHYeCcKu cHOpMyTUpOBAaHHON MPOOIEMBI,
7.20  yonenupoBaTh peaibHbIC CHTYALMH HA S3BIKE T€OMETPHH, MCCICAOBATH MOCTPOCHHBIC MOMNCIH C
UCTIOJIb30BAHUEM T€OMETPUYECKHUX TOHSATHA M TEOpeM, ammapara anreOpbl, pemiatb MPaKTUYeCKHue
3aJ]a4M, CBA3aHHbBIE C HAXOXKJACHUEM FreOMETPUUYECKUX BEIIMYNH
11 KJIACC
Kon . .
pos IIpoBepsiemble npeMeTHbIE Pe3yJILTATHI OCBOEHHSI OCHOBHOI 00pa3oBaTe/IbHON MPOrpaMMbl
" cpeaHero o0uero o6pa3oBaHus
pes.
6 I'eomeTpus
OnepupoBarh TMOHATUSAMHU: LUIUHAPUYECKAs TOBEPXHOCTh, 0Opa3yloIue HINHAPUYECKOM
6.1 MOBEPXHOCTH, LWIMHIP, KOHUYECKAs IOBEPXHOCTh, OOpPa3yIOIIMe KOHHYECKOH ITOBEPXHOCTH,
KOHYC, cheprueckas MOBEPXHOCTh
6.2 PacnoznaBate Tena BpamieHus (HUIUHIP, KOHYC, cdepa H map)
6.3 OOBACHATH CIIOCOOBI OyUEHUS TeJl BpallleHus
6.4 KnaccudumupoBats B3auMHOE pacmofiokeHHe cPephl U TMIIOCKOCTH
6.5 OnepupoBaTh MOHATUSMU: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTa, BHICOTA CErMEHTa, MIapOBOit
CIIOH, OCHOBAHHUE IIAPOBOTO CJIOSI, BEICOTA IAPOBOTO CIIOSI, IIIAPOBOM CEKTOP
6.6 Boruncnsate 00bEMBI M IUIOMIAIM TOBEPXHOCTEW TeN BpallleHUs, TE€OMETPHUYECKUX Tel C
puMeHeHueM Gopmy
6.7 OnepupoBarh MOHSATUSMHU: MHOTOTPAHHHK, BIUCAHHBIA B chepy W ONMUCAHHBIA OKOJIO CQephl,
cdepa, BliMcaHHasi B MHOTOTPAHHUK MITU TEJIO BPAIICHHUS
6.8 BBIUUCIIATE COOTHOIIEHHS MEXTy TUTOIIASIMH TOBEPXHOCTEH 1 00BEMaMU TTOJJOOHBIX TEIT
6.9 N300paxaTh u3ydaemMbie (PUTYPBI OT PYKH M ¢ TPUMEHEHUEM IIPOCTHIX YePTEKHBIX HHCTPYMEHTOB
6.10 BrInonHATE (BBIHOCHBIE) TNIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYD: BUI CBEPXY,
cOOKY, CHH3Y; CTPOHUTbH CCUCHHS TEJI BPALICHHS
6.11 W3BnekaTh, WHTEPIPETHPOBATH M MPeoOpa3oBBIBaTh WHGOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUUYECKUX PUTYpax, MPEACTaBICHHYIO Ha YepTekKaxX U PUCYHKAX
6.12 [TpumensTh TeoMeTpuyeckre (PaKkTHI IS PEHICHUS] CTEPEOMETPUICCKUX 3a/1ad, MPEIoIararmx
HECKOJIBKO I1ar0B PEIIeHUs], €CIIH YCIOBUS IPUMEHEHHUS 3a/IaHbI B SBHOU (hopMme
6.13 OmnepupoBath MOHATHEM: BEKTOP B IPOCTPAHCTBE
6.14 BrINONMHATE ACMCTBUS CI0XKEHHS BEKTOPOB, BHIYUTAHUS BEKTOPOB U YMHOXKEHHS BEKTOpa Ha YUCIIO,

OOBACHATH, KAKKMHU CBOMCTBAMH OHH 00J1aIar0T




6.15

[IpuMmeHsTH paBUIIO Napaslieenuea Ipy CI0KEHUH BEKTOPOB

OnepupoBaTh NOHATHUAMHU: JEKApTOBbl KOOPAMHATHI B NPOCTPAHCTBE, BEKTOpP, MOJYJb BEKTOpA,

6.16 PaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, Yrojl MEXAY BEKTOPAMH, CKaJSPHOE IPOU3BEICHUE
BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE BEKTOPHI

6.17 Haxomute cymMMy BEKTOpPOB U IPOU3BEACHUE BEKTOpPA HA YHCIO, YTOJI MEXKIYy BEKTOPaMH,
CKaIIIPHOE NPOU3BEACHHUE, PACKIIAbIBATL BEKTOP 110 JIBYM HEKOJIIMHEAPHBIM BEKTOPAM

6.18 3azaBath IJIOCKOCTh YPaBHEHUEM B JIEKAPTOBON CUCTEME KOOPAUHAT

6.19 Pemrate npocreiiime reoMeTpUYECcKue 3aa4 Ha IPUMEHEHHE BEKTOPHO-KOOPIMHATHOIO METOA
Pemrate 3aaun Ha AOKA3aTeIbCTBO MATEMAaTUYECKUX OTHOIICHUM U HAXO0XJACHUE F€OMETPUYECKUX

6.20 BEIMYMH 10 o00pa3uam WId alropuT™MaM, IPUMEHSS W3BECTHbIE METOJbl IPU PELICHUU
CTaHJAPTHBIX MATEMaTUYECKUX 3a1a4

6.21 [IpuMeHATH mpocTeNIINe NMPOrPaMMHBIE CPEACTBA M AIEKTPOHHO-KOMMYHHKAIMOHHBIE CUCTEMBI
IIPU PELICHUU CTEPEOMETPUYECKUX 3a1a4

6.22 [IpyBoauTE IpHUMEpPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOAE U KU3HHU, PaclO3HaBaTh
IIPOSIBJICHUE 3aKOHOB '€OMETPHUH B UICKYCCTBE
[IpuMeEHATH MOTyYEHHBIE 3HAHUS Ha MPAKTUKE: aHAJIU3UPOBATh PEAIbHBIC CUTYAllMU U IPUMEHSTH

y Y

U3y4YEHHbIE TIOHATHS B IIpOLlECCe IIOMCKAa peIIeHUs MaTreMaThdeckd Cc(opMyJInpoBaHHON

6.23

HpO6JI€MI)I, MOACIINPOBATE PCAJIBHBIC CUTyallUW Ha A3BIKEC '€OMCTPHU, UCCIICA0OBATL IMOCTPOCHHLBIC
MOACIIN C HCIIOJIb30BAHHEM I'COMCTPHYCCKHUX MMOHATHH H TCOPEM, aIllrapara anre6pLI, peuiaTb
MPAKTUYCCKUE 3a/1a4, CBA3AHHBIC C HAXOXKACHUCM I'COMCTPHUICCKUX BCINYHNH



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

7.1

7.2

7.3

7.4

7.5

IIpoBepsieMblii 31eMEHT COAEPKAHUSA
I'eomerpus

OcHOBHBIC TOHATHS cTepeoMeTpud. Touka, MpsiMas, IUIOCKOCTb, MPOCTpaHCTBO. IloHsATHE 00
AKCMOMAaTHYECKOM IIOCTPOCHHUH CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX

B3aumHOe pacrnonokeHue npsAMbIX B IIPOCTPAHCTBE: IIEPECEKAOIMECs, IapauleibHble U
CKpelmuBamomuecs npsMble. [lapamienbHOCT HpsAMBIX M IUIOCKOCTEM B IIPOCTPAHCTBE:
napauleJIbHbIE TIPSAMBIE B IIPOCTPAHCTBE, NapAJJICIIBHOCTh TPEX MPSAMBIX, NapAJUICIbHOCT IPSIMON U
IUIOCKOCTH. YTJbl C COHAIIPaBICHHBIMM CTOPOHAMHM, YIOJ MEXIy MpsIMBIMH B IPOCTPAHCTBE.
[TapayienpHOCTD IUIOCKOCTEW: IapauleIbHBbIE IUIOCKOCTH, CBOWMCTBA MApaJUICIbHBIX IIIOCKOCTEH.
[IpocTeiiiine NpOCTpAaHCTBEHHBbIE (QUIYpbl Ha IUIOCKOCTU: TETpajap, KyO, Napajuiesenunen,
IIOCTPOCHUE CEYECHUN

[TepnieHAUKYISIPHOCTD NPSAMOM U IUIOCKOCTH: NEPIEHIUKYJIAPHBIE NPSAMBIE B IIPOCTPAHCTBE, MIPSIMBbIE
NapaJuleibHble U INEPHEHAMKYJSIPHbIE K IUIOCKOCTH, NPU3HAK IEPIEHIUKYJSIPHOCTH NPSIMOU M
IIJIOCKOCTH, TEOPEMA O IPSAMOM MEPIEHIUKYIIAPHON MIIOCKOCTHU. YTIIBI B IIPOCTPAHCTBE: YOI MEXKILY
IPSAMOM M IUIOCKOCTBIO, ABYTPaHHBIM yroJl, JIMHEWHBIA YroJl ABYIpaHHOro yria. Ilepnenauxymsap u
HAKJIOHHBIE: PACCTOSHUE OT TOYKH IO IJIOCKOCTH, PACCTOSHUE OT IMPSIMOW J0 IUIOCKOCTH, MTPOEKIIMS
¢urypsl Ha MIOCKOCTb. llepneHAuKyIIpHOCTh IUIOCKOCTEW: MPHU3HAK NEPIEHIUKYJISIPHOCTU ABYX
iockoctenl. Teopema o TpEX NeprneHauKyIsipax

IlonsiTMe MHOrOIrpaHHUKA, OCHOBHBIE DJJEMEHTbI MHOIOI'PDAHHMKA, BBIIMYKJIBIE M HEBBIIIYKIIBIE
MHOT'OI'PAHHUKH, pa3BEPTKa MHOrorpaHHuka. [Ipu3ma: N-yronpHas npusma, TpaHU U OCHOBAHMS
IPU3MBI, IpsIMasi U HaKJIOHHAs IPU3MbI, OOKOBas U MOJIHAs TOBEPXHOCTh Npu3Msl. [lapannenenunern,
IIPSAMOYTOJIBHBIA TMapajulesienuIe] u ero cpoicrBa. Ilupamupaa: N-yrosbHas nupamuaa, rpaHd U
OCHOBaHME TNHpaMU[bl, OOKOBas M TOJHAs MOBEPXHOCTh MUPAMUMbI, NpaBUIbHAas M yCeUEHHas
nupaMuia. JIEMEHThI PU3MbI U nupaMubl. [IpaBuabHbIE MHOTOTPAHHUKHU: MOHSITHE MPaBUIBHOTO
MHOI'OI'PAHHMKA, [IPAaBUJIbHAS IIPU3Ma U PAaBWIbHAS NIUpaMUa, IIPABUIbHAS TPEYTroabHas IMPaMUIa
Y TIPaBUJIBHBINA TeTpasp, KyO. [IpencraBienre o npaBUiIbHBIX MHOIOTPAHHUKAX: OKTa3JIp, 1OJIEKA3P
1 ukocasapyrue CedeHus: Ipu3Msbl U TUPaMUIbI

CI/IMMeTpI/IH B IPOCTPAHCTBE: CUMMCTPHUA OTHOCHUTCIIBHO TOYKH, HpHMOfI, IUIOCKOCTH. DJIEMEHTHI
CUMMCTPUH B IMUpaMUJax, ImapauiCJaCcuuneaax, mpaBujIbHbIX MHOT'OIpaHHUKAX

7.6

7.7

Bbluuciienue 31€MEHTOB MHOTOTpaHHMKOB: pEOpa, nauaroHanu, yriasl. [lnomans ©GokoBoi
MOBEPXHOCTU U MOJHOW MOBEPXHOCTU MPSAMOM MPHU3MBI, IJIONIAb OCHOBAHUMN, TeopeMa 0 OOKOBOM
MOBEPXHOCTU NpsAMON mpu3Mbl. [lnomane OGOKOBONH MHMOBEPXHOCTH M IMOBEPXHOCTHU MPABUIBHOMN
NUPaMUJIBI, TEOpEMa O IIoAAN yceu€HHOW nmupamujbl. [lonstue 06 o0bEme. OOBEM MUPAMUIIBL,
IIPU3MBI

[Tonobupie Tena B mpocTtpaHcTBe. COOTHOIIEGHUS MEXAY IUJIOMAASMH TOBEPXHOCTEH, 0O0bEMaMu
MOJOOHBIX TEI

11 KIIACC

Kon

6.1

IIpoBepsieMbli 3J1EMEHT COACPKAHMS
I'eomerpus

[unuaapudeckas  MOBEPXHOCTh,  OOpa3yroliue  IMWIMHIPUYECKOH  TOBEPXHOCTH,  OCh
UWIMHIpUYECKON moBepxHocTU. LuamHap: ocHoBaHus M OOKOBasi MOBEPXHOCTb, OOpasyromias u




0Cb, IJIOMIA/1b OOKOBON U MOJHON TTOBEPXHOCTH

Konnueckasi moBepxHOCTh, 00pa3yone KOHUYECKONH MOBEPXHOCTH, OCh M BEpIIMHA KOHUYECKOMH

6.2 noBepxHocTu. KoHyC: OCHOBaHME W BepIlIMHa, 00pa3yromias U OCh, IUIONIAJAh OOKOBOW M MOJHOM
MOBEPXHOCTHU. Y CEU€HHBIN KOHYC: 00pa3yIolie U BEICOTA, OCHOBAHMSI M OOKOBas IOBEPXHOCTH

6.3 Cdepa u map: ueHTp, paauyc, Tuamerp, IIOMAAb HOBEpXHOCTH chepbl. B3anMHoe pacnonoxenne
cdepbl U III0CKOCTH, KacaTellbHas IIIOCKOCTh K cdepe, IIomaas chepbl

6.4 N3006paxkeHue Te BpalleHUs Ha MII0CKOCTH. Pa3BépTka MUIMHIpa U KOHYCa

65 KomOuHanmu Ten BpalieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTPaHHMK, OIMCAHHBIM OKOJIO CQepsl,
cdepa, BliucaHHasi B MHOTOIPAHHUK, WM TEJIO BpallleHus

6.6 [Tonsitue 06 06béMe. OCHOBHBIE CBOMCTBAa 00BEMOB Tell. Teopema 00 00BEME MPAMOYTOJIBHOTO

' napajiesienunena u ciueacTeus u3 He€. O0bEM muanHIpa, Konyca. O6bEM mapa u riomaas cheps

6.7 [TonoGubie Tena B mpocTpancTBe. COOTHOLICHUS MEXIy IUIOMAASMU IOBEPXHOCTEH, 0ObEMamMu
MOIOOHBIX Te

6.8 Ceuenust muimMHApa (MapajuleIbHO U TMEPIEHIUKYISIPHO OCH), CEUeHHUs KOHyca (mapajieibHOe
OCHOBAHUIO U MPOXO/IILEe Yepe3 BEPILIUHY ), CEUEHHUs L1apa
BexTop Ha miockocTy U B npocTpaHcTBe. C0KEeHUE U BIYMTAHUE BEKTOPOB. Y MHOXKEHHUE BEKTOPA

6.9 Ha 4ucio. Pa3noxeHne BekTopa mo TpéM HEKOMIUIaHAPHBIM BekTopaMm. [IpaBuiio mapaienenumnesa.
Pemenne 3amad, CBA3aHHBIX ¢ IPUMEHEHUEM IIPaBUII IEUCTBUI C BEKTOPaMHU
[IpsmoyronbHas cuctemMa KoopAauHat B npoctpancTBe. Koopaunatel BekTopa. [Ipocreiimme 3agaun

6.10 B KoopauHaTaX. VYron mexny Bekropamu. CkaspHOE MPOU3BEICHIE BEKTOPOB. BhIuncieHue yrion

MCKAY NPAMBIMHA U MJIIOCKOCTSAMU. KOOp,I[I/IHaTHO'BeKTopHBIﬁ MCTO/J ITPpH PCHICHHUU I'COMCTPUICCKUX
3aga4



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon

NpOB.

Tpeo.

IIpoBepsiemble TpeOOBAHMS K NPEAMETHBIM Pe3yJibTATAM OCBOEHHSI OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero o01ero 0opa3oBaHus

Branenune mMeTomamu J10Ka3aTeNbCTB, aTOPUTMAaMH PELICHUS 3a/1a4; yMEHHE (OpPMYJIUpPOBATH H
ONIEpPHPOBATH TMOHATUSAMH: OIPENEICHUE, aKCHOMa, TeopeMa, CJIEJCTBHE, CBOICTBO, NPHU3HAK,
JI0Ka3aTeIbCTBO, PABHOCWIBbHBIE (OPMYIMPOBKM; NPUMEHATh HX; yMEHHE (OpMYIHPOBATH
o0paTHOE ¥ TPOTUBOIIOJIOKHOE YTBEPXKICHHWE, TPHUBOJUTH MPHUMEPHI W KOHTPIPUMEPHI,
UCIIOJIb30BATh METOJI MaTeMaTH4eCKOW MHAYKIMH; MPOBOJUTH JJOKa3aTeIbHbBIC PACCyKACHHS MPH
pelIeHny 3ajad, OIEHHWBATH JIOTHYECKYIO TMPABWIBHOCTh PACCYXICHHI; yMEHHE ONEepUpOBaThH
HNOHSATHUSMHU: MHOXXECTBO, TOJAMHOXECTBO, OIEPAalMU HaJ MHOXECTBAMH; YMEHHE HCIIOJIb30BaTh
TEOPETUKO-MHO)KECTBEHHBII ammapar Jjsl ONMHCAaHWs pPEaTbHBIX IPOLECCOB W SIBICHUN W MpH
pELIeHUH 3aja4, B TOM YHCIIE U3 JAPYTHX YYEOHBIX MPEAMETOB; YMEHUE ONEPUPOBATh MOHSATUSMHU:
rpad, cBs3HBINA rpad, nepeBo, LUK, Tpad Ha IUIOCKOCTH;, YMEHHE 33/1aBaTh W ONMHCHIBATH rpadbl
Pa3IUYHBIMH CIIOCO0AMU; HCIOIB30BaTh Ipadbl PU pelIeHUH 33124

YMeHue onepupoBaTh MOHATHSAMU: HATypaJbHOE 4YHUCIO, LEJI0€ YHCIO, CTENEeHb C ILEJIbIM
[I0Ka3aTesleM, KOpEeHb HaTypaJIbHOM CTENEHM, CTENEHb C pallMOHAIbHBIM I10KA3aTeNleM, CTENEHb C
JEMCTBUTENIBHBIM [OKa3aTesaeM, JOrapuM uucia, CHHYC, KOCHHYC M TAHI€HC IMPOU3BOJIBHOTO
yyciaa, OCTaTOK [0 MOJYJI0, palMOHAIbHOE YHCIO, HMPPALUOHAIBHOE YHUCIO, MHOXKECTBA
HaTYPaJIbHBIX, LIE€IBIX, PALUOHAIBHBIX, JEHCTBUTEIbHBIX YMCEN; YMEHUE UCIOIB30BATh IPU3HAKU
JEIMMOCTH, HaUMEHBIIUNA OOIIMIA AENuTeNlb U HauMeHbllee olliee KpaTHoe, anroputMm EBkinaa
IIPYU PELLIEHUH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMM MO3ULIMOHHBIMU CHUCTEMAMH CUMCIICHUS; YMEHUE
BBITNOJHATH BBIYUCIICHNE 3HAYEHUH 1 peoOpa30oBaHusl BRIPAXKEHUI CO CTETIEHIMHU U Jorapupmamu,
npeoOpa3oBaHusl  JIpOOHO-PAIIMOHAIBHBIX  BBIPAXKEHUH; YMEHHE ONEepHpOBaTh MOHATHIMM:
I0CJIEI0BATENBHOCT, apu(MeTHUECKasi MPOrpeccHsi, FeoMEeTpUYecKasl Imporpeccusi, OECKOHEYHO
yObIBaroIasi reoMeTpu4ecKas Mporpeccus; yMeHue 3a/1aBaTh MOCIE10BaTEIbHOCTH, B TOM YHCIE C
MOMOUIbI0 PEKYPPEHTHBIX (OPMYJ; YMEHHE ONEpUpOBaTh MOHATHSAMH: KOMILJIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YHCIIAa, MOJYJb M apryMEHT KOMIUIEKCHOTO 4ucia, ¢opma 3amucu
KOMIUIEKCHBIX 4HuCesl (reoMeTpuyecKasl, TpPUTOHOMETpUUYeckas U anreOpanueckas); YMEThb
NPOM3BOUTH apu(dmMeTHueckue NeHCTBUA C KOMIUIEKCHBIMH YHCIIAMH; IMPHUBOAMTH MPUMEPHI
UCIIOJIb30BAaHUsl KOMIUIEKCHBIX YHCEJl; OINEpUpOBaTh MOHATUSAMHU: Martpuna 2x2 u  3x3,
OINPEAEINTEND MAaTPUILIbl, FEOMETPUUECKUI CMBICIT ONPEAEITUTEINS

YMeHue OnepupoBaTh MOHATUAMU: palliOHAJIbHBIC, UPPALIMOHAIBHBIC, [I0KA3aTEIbHBIE, CTCIICHHBIE,
jgorapumuyueckre, TPUTOHOMETPUYECKHME YpaBHEHUS W HEPABEHCTBA, WX CHCTEMbI; yMEHHE
OTIEepUPOBATH MOHATUSMH: TOXXJIECTBO, TOXKJIECTBEHHOE NTPeoOpa3oBaHNe, ypaBHEHUE, HEPABEHCTBO,
CHUCTEMa YPAaBHEHHMI W HEPABEHCTB, PABHOCWIIBHOCTh YPAaBHEHMI, HEPABEHCTB U CUCTEM; YMEHHUE
peliatb ypaBHEHHs, HEPAaBEHCTBA M CUCTEMBl C IIOMOLIBIO PA3IUYHBIX NPUEMOB; pelIaTh
YPAaBHEHUs, HEPABEHCTBA M CHCTEMBI C NApAMETPOM; INPUMEHATH YpPaBHEHUs, HEPAaBEHCTBA, UX
CUCTEMBI JIJISl PEIIEHUS] MaTeMAaTUYEeCKUX 3a/1a4 U 33/1a4 U3 Pa3JInYHbIX 00sacTeil HAyKH U peaibHOI
JKU3HU

YMeHue omnepupoBaTh MOHATHAMM: (QYHKIMS, YETHOCTh (YHKIMHU, NMEPUOAMYHOCTH (DYHKIUH,
OTPaHUYEHHOCTh (PYHKIMHU, MOHOTOHHOCTh (YHKIUHU, SKCTpeMyM (YHKIHMH, HauOojbllee U
HalMEHbIIIee 3HauYeHUsT (YHKIMU Ha MPOMEXKYTKE, HelpepblBHAsA (YHKILHUS, aCUMIITOTHI I'paduka
(GyHKUMU, TepBas M BTOpas NpPOM3BOJAHAS (DYHKIMM, T€OMETpUYECKMH M (U3NYECKUH CMBICIT




IIPOM3BOJIHOM, TIEpBOOOpa3Hasi, ONpeAeaEHHbIN HHTErpall; YMEHHE HAaXOAUTh aCUMITOTHI rpaduka
(YHKLIMHU; YMEHHE BBIYMCIATH NPOU3BOJAHBIE CYMMBI, MPOMU3BEIEHUS, YACTHOIO M KOMIIO3MLIUHU
¢yHKUMH, HaAXOIUTh YpaBHEHHE KacaTeldbHOH K rpaduky (GyHKIMHA; YMEHHE HaXOAUTh
IPOM3BOJIHBIC AJIEMEHTAPHBIX (DYHKIMI; YMEHHE UCIOIb30BATh MPOU3BOIHYIO JUISI UCCIEOBAHUS
(GyHKUMH, HAXOAWTh HAaWOONBIINE W HAUMEHbIINE 3HA4YCHUS (QYHKUUH; CTPOUTH TpaduKu
MHOTOYJICHOB C MCIIOJIB30BAHMEM allllapara MaTeMaTHYECKOTO aHAIN3a; IPUMEHATh IIPOU3BOIHYIO
JUISL HAXOXAECHHSI HAWJIYUIlEro peuleH!s B IPUKIAIHBIX, B TOM YUCIIE COLUAIbHO-3KOHOMHUYECKUX
U (pU3UYECKUX 3a]adax; HaXOAUTh IUIOMAAN U 00bEMBI (PUTY C ITOMOIIBIO MHTErpaja; NPUBOJUTH
IPUMEPbI MATEMATUHYECKOTO MOACTHPOBAHUS C TIOMOUIBIO MU (HEepeHIINATBHBIX YPaBHEHHHA

YMeHue onepupoBaTh MOHATUAMU: rpaduk GyHKIMH, oOpaTHAs GYHKLMSA, KOMIO3HLUS (YHKIHUH,
JAvHeWHass (QyHKUUS, KBaapaTuyHas (yHKIMs, paluoHaibHas (YHKIMS, CTENeHHas (QyHKIus,
TpUTrOHOMETpHUUYECKHEe (YHKIMH, OOpaTHBIE TPUTOHOMETpUYEeCKHe (YHKIMHU, MOKa3aTelbHAs H
jgorapupmuueckas (QyHKIUM; yMEHUE CTPOUTh TIpadUKU H3YYEHHBIX (YyHKIUM, BBIIOIHATDH
npeoOpa3oBanusi TpagukoB (YHKIHA, HCIONB30BaTh TpauKH Ui W3YYEeHHUS TPOLECCOB U
3aBUCUMOCTEH, NPU PELICHUHU 3a/1a4 U3 JIPyrUX y4yeOHBIX NMPEeIMETOB M 3ajay U3 PealbHOM KU3HU;
BBIpaKaTh (HOpMyJlaMH 3aBHCHMOCTH MEX]y BEJIMYMHAMH; HCIIOJIB30BATh CBOWCTBA M TrpaduKu
(GyHKUMH JUId pelleHus ypaBHEHMH, HEpPaBEHCTB M 3aJad ¢ [apaMeTpaMu; H300paxkaTb Ha
KOOPJMHATHOM IIJIOCKOCTH MHOKECTBA PEIIEHUI YPAaBHEHH, HEPABEHCTB U UX CUCTEM

YMeHue peniatb TEKCTOBBIE 33J1a4M Pa3HbIX THIOB (B TOM YMCJI€ Ha MPOLIEHTHI, JOJIM U 4acTH, Ha
JBIDKEHUE, paboTy, CTOMMOCTb TOBapOB M YCIyI, HAJIOTH, 3aAayd M3 OOJAaCTH YIPaBICHUS
JUYHBIMU U CEMEWHBIMM (PMHAHCAMM); COCTaBJIATh BBIPAKEHUS, YPABHEHMS, HEPABEHCTBA M HUX
CUCTEMBl IO YCIOBHIO 3aJaud, HCCIENOBaTh IIOJIy4YCHHOE pEUICHHWE U  OLICHHUBATH
NPaBIONONO0OHOCTh PE3Y/IbTaTOB, YMEHHE MOJEIHMPOBATh pEaJTbHBIE CHUTYyallMd Ha S3BIKE
MaTEMaTUKH; COCTAaBJISITh BBIPDAKEHUS, YPAaBHEHUS, HEPABEHCTBA U HUX CHUCTEMBI IO YCIIOBHUIO
3ala4l, MCCIEN0BaTh IIOCTPOEHHbIE MOJEIM C HCIOJIb30BaHUEM ammapara anreopsl,
MHTEPIIPETUPOBATH MOJTYUECHHBIN pEe3yIbTaT

YMeHue onepupoBaTh IMOHATHSAMHU: cpelHee apupMeTHyeckoe, MeauaHa, HauOoibliee |
HauMEHbIIIee 3HAUEHUs, pa3Max, IUCIIEPCHsl, CTAaHAAPTHOE OTKJIOHEHHE YUCIOBOIO Habopa; yMEeHHe
U3BJIEKaTh, MHTEPIPETUPOBaTh WH(POpPMAIMIO, NMPEACTaBIEHHYI0O B TabiuIax, Ha auarpaMmax,
rpadukax, OTpa)karollyl0 CBOMCTBA peajbHbIX MPOLIECCOB U ABJICHUH; MPEACTaBIATh HH(OOPMALIHIO
C MOMOIIBIO TalOJMIl M JHarpaMM; HCCIEOBaTh CTATHCTUYECKHE JaHHBbIE, B TOM 4YHCIE C
IPUMEHEHHEM TIpadUyecKuX METOJOB U JJIEKTPOHHBIX CpEACTB; TpapUUecKH HCCIea0BaTh
COBMECTHBIE Ha0JIIOJICHHS C TIOMOLIbIO TUarpaMM paccerBaHUs U JIMHEHHOM perpeccuu

YMeHue onepupoBaTh MOHATHSMH: CIy4alHBIM ONBIT M CIydyallHOE COOBITHE, BEPOSTHOCTH
CJIy4aifHOTO COOBITHS; YMEHHE BBIUUCIIATH BEPOSITHOCTD C HCIIOJIb30BAaHUEM I'papUUeCKUX METOOB;
IPUMEHSTh (OPMYJIbI CIOKEHHUSI M YMHOXEHHsI BEpOSATHOCTEH, (pOpMyiTy MOITHON BEPOSITHOCTH,
dopmyny bepuymnu, koMOMHaTOpHBIE (GakThl U (OPMYJIbI; OLIEHUBATH BEPOSTHOCTH PEATbHBIX
COOBITHIf; YMEHUE ONEPUPOBATH MOHATUAMU: CITydyailHasi BEIMYMHA, paclpe/esieHne BEpOSITHOCTEH,
MaTeMaTU4YeCKoe OKMIAaHHUE, OUCHEPCUS M CTAHJAPTHOE OTKIIOHEHUE CIIy4allHOW BEJIMYUHBI,
GYHKIUM pacmpeleneHuss M IJIOTHOCTH PaBHOMEPHOTrO, IOKA3aTeIbHOIO W HOPMAIbHOIO
pacipeneneHnii; YMEHHE UCII0JIb30BaTh CBOKMCTBA U3YUYEHHBIX PACIpPEACIICHUN I peLIeHus 3a1a4;
3HAKOMCTBO C TOHATHSAMU: 3aKOH OOJIBIIUX YMCEN, METOJIbl BEIOOPOUHBIX HCCIIEI0OBAaHUI; YMEHUE
NPUBOANUTH TPUMEPHI TMPOSBICHUS 3aKOHA OONBIIMX YHCET B NPUPOAHBIX U OOIIECTBEHHBIX
ABJICHUSX; YMEHHE OIEpUPOBATh MOHATHAMU: COUYETAHUE, IEPECTAHOBKA, YHACIO COYETAHUM, YUCIIO
NepecTaHoBOK; OMHOM HploTOHA; yMeHHe MPUMEHITh KOMOMHATOPHBIE (DAaKThI M PACCYXKACHUS IS
pelieHus 3a/1a4; OLEHUBATh BEPOSATHOCTU PEAIbHBIX COOBITHI; COCTABIISITh BEPOSITHOCTHYIO MOJIENb
Y UHTEPIPETUPOBATH MTOJIYYEHHBIN pe3yIbTaT

YMeHue oInepupoBaTh MOHATUAMU: TOUYKA, MpsAMas, IUIOCKOCTb, IPOCTPAHCTBO, OTPE30K, IIyd,
BEJIMYMHA yTJa, INIOCKUI YIroJj, IBYIPaHHBIM yIroJ, TPEXIPAHHBIA YIroj, CKpELUBAIOIIUECs NPSMBIE,
NapaJUIEIIbHOCTh U MEPIEHAUKYJIAPHOCTh MPSAMBIX U INIOCKOCTEH, Yrojd MEXAY IPSIMBIMH, yIOJ




MCKOY HpHMOﬁ U IJIOCKOCTBIO, YIOJI MCXKAY INIOCKOCTAMMU, PACCTOAHUC OT TOYKH OO IJIOCKOCTH,
pacCTodHNUE MCXKAY INIPAMBIMHU, PAaCCTOAHHE MCEXKAY ILUIOCKOCTAMH, YMCHHUC HMCIIOJIB30BaTh IIpU
pemiCcHUN 3aaa4 U3YUCHHBIC q)aKTbI U TCOPCMbI INIAHUMETPUH,; YMCHHC OLCHUBATHL pPa3MCPLI
00BEKTOB OKpYyXKarumero Mupa; CTpouTb MaTEMATHUYCCKUE MOJCIN C IIOMOMIBIO T'€COMETPHUICCKUX
MMOHATHH U BCJIMYMH, PpCHIATh CBA3AHHBIC C HUMH IMMPAKTUYCCKHUC 3a/1a4n
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YMeHue onepupoBaTh MOHATHUSAMH: IUIOMIAAL (QUTYphl, 00BEM (GUTYpbl, MHOTOIPaHHUK,
MPaBWJIbHBIN MHOTOTPaHHUK, CEUEHHE MHOTOIpaHHUKA, Ky0, mapaienenure, npusma, nupaMuia,
¢urypa 1 mOBEpXHOCTh BpallleHUs, IWIMHAP, KOHYC, map, cdepa, miomans chepsl, MIOMAIb
MOBEPXHOCTU TMHpPaMUbl, MPU3MBI, KOHyca, IWIHHApAa, OO0BEM Kyba, MPSAMOYTrOJIbHOIO
napajulejienunesna, NUpaMUAbl, NPU3MBl, IWIMHApPA, KOHYcCA, LIapa, pa3BEPTKAa MOBEPXHOCTH,
CEYEeHMUs] KOHyCa M UWIMHAPA, MapajluiebHbIE OCH WU OCHOBAaHUIO, CEUYCHHE I1apa, IIOCKOCTD,
Kacaromasicsi cepbl, UINHIPA, KOHYCa; YMEHUE CTPOUTh CEYCHHE MHOTOIpaHHHKA, H300paxarhb
MHOTOTPaHHHUKHU, (GUTYpbl U TOBEPXHOCTH BpAIllEHUS, UX CEUEHHUS, B TOM YHCJIE C IMOMOIIbIO
AIIEKTPOHHBIX CPEJCTB; YMEHHE NPUMEHATh CBOICTBA T'€OMETPUUYECKUX (PUTYP, CAMOCTOATEIBHO
dbopMyIMpoBaTh OIpeneeHHs U3y4aeMbIX (PUTyp, BELABUTaTh TUIIOTE3bl O CBOMCTBAX U MPU3HAKAX
reoMeTpuIecKkux (puryp, 000CHOBBIBATH WIIM ONIPOBEPraTh UX; YMEHHE IMPOBOAUTH KIACCUPUKAIIIO
buryp mno pa3IuYHbIM IPU3HAKAM, BBIIIOJIHATH HEOOXOIUMbIE JOMOJIHUTEIbHBIE TOCTPOCHUS

VYMeHue omnepupoBaTh MOHATUAMHU: JBMKEHME B IPOCTPAHCTBE, MapajuIeibHbI IepeHoc,
CUMMETpHUs Ha IUIOCKOCTH U B IPOCTPAHCTBE, MOBOPOT, IPEeoOpazoBaHUE MOA00US, MOJO0OHbBIE
Gurypsl; yMeHHe pacrio3HaBaTh paBHbIE U MOAOOHbBIE GUTYpHl, B TOM YHUCIIE B IPUPOJIE, HCKYCCTBE,
ApXUTEKType; HCIIOJIb30BaTh TI'€OMETPUYECKHE OTHOUICHHWS NpU PEHICHWH 3a/1a4; HaXOAUTh
reoMEeTpUYECKUe BEJIWYMHBI ([UIMHA, YroJl, IUIOMaab, 0OBEM) HpPU PELIeHMH 3aJad U3 JIPYrux
y4eOHBIX TPEIMETOB W W3 PEATbHOW >KU3HU; YMEHHUE BBIYUCIATH T'€OMETPHUYECKHE BEIMYHHBI
(JuMHa, yroia, IUIOIaJb, O0O0BEM, IJIOLIA/b MOBEPXHOCTH), HUCHOJB3Ysl HU3Yy4YEHHbIE (HOPMYJBI U
METOJIbI, B TOM YHCIIC: IJIOMIAAb MTOBEPXHOCTH MUPAMH[BI, PU3MBI, KOHYCa, HWIMHAPA, IJIOMIAIb
cdepsl; 00bEM KyOa, IpAMOYTOJIBHOIO Mapajvieienunesa, TUpaMusl, MPU3MBbI, IIWIHHIPA, KOHYCa,
11apa; yMeHHEe HaXOUTh OTHOIlIEHHE 00BEMOB NOJOOHBIX (UTYD
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YMeHue onepupoBaTh MOHATHSAMH: NPSIMOYToOJibHas CHCTEMa KOOPAMHAT, BEKTOP, KOOPAMHATHI
TOYKH, KOOPJHMHATBl BEKTOpPA, CyMMa BEKTOpPOB, IIPOM3BEIECHUE BEKTOpAa Ha 4YHCIIO, Pa3IOKEHUE
BEKTOpa 10 0a3ucy, CKaIspHOE MIPOU3BEACHNE, BEKTOPHOE IIPOU3BE/IEHUE, YTOJ MEX]Ty BEKTOPaMU;
YMEHHE UCIIONIb30BaTh BEKTOPHBIM U KOOPIMHATHBINA METOJ AJIs PEIIEHUS TEOMETPUUECKUX 3a7a4 U
3a/1a4 IpYrux y4eOHbIX MPEIMETOB

13

YMeHue BbIOMpaTh MNOAXOAALIMM METOA Ui pelleHus 3aJaud; I[OHUMAaHHE 3HAYUMOCTH
MaTeMaTUKd B UW3YYEHUHU MPHUPOAHBIX U OOLIECTBEHHBIX IPOIECCOB U SBJIEHUH; yMEHHE
pacro3HaBaTh IMPOSBICHUE 3aKOHOB MAaTEMaTUKU B HCKYCCTBE, YMEHUE IPUBOAUTH IPUMEPHI
MAaTE€MaTUYECKUX OTKPBITHM POCCUICKON U MUPOBOW MaT€MATHYECKOW HAYKH



INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D
ITO MATEMATUKE

Kox  IIpoBepsieMblii 31eMeHT COJePKAHUS
1  Ywucna v BbIUUCIIEHUS
1.1 HarypanbHsble u 1ensle yncna. IIpu3Haku 1e1MMOCTH LEebIX YUCeI
19 Panyonanenple  uyucia. OOBIKHOBEHHbIE M JECATUYHBIE JApOOM, INPOLIEHThl, OECKOHEYHBIE
MIEPHOINIECKHE TPOOH
13 ApI/I(l)MeTI/I‘-IfCKI/Iﬁ KOpEeHb HaTypajbHOH creneHHu. JIeWCTBUS C apUPMETUYECKUMHU KOPHSIMHU
HaTypaJbHOH cTeNeHU
1.4  Crenens c uensiM nokasareseM. CTeneHb ¢ palMOHaIbHBIM N0Ka3aTeneM. CBOHCTBa CTENEHU
15 Cunyc, KOCHHYC ¥ TAHT€HC YUCIIOBOTO apryMeHTa. APKCHHYC, apKKOCUHYC, apKTaHT€HC YHCIOBOTO
apryMeHTa
1.6 Jlorapudm uncna. JleciTuuHble U HaTypalbHbIE JIOrapu(MBbI
17 JeiictButenpHble  uuciaa. ApudMeTHYECKHEe ONepauuud ¢ JICHCTBUTEIbHBIMM  YHCIAMHU.
[TpuGimkEHHBIC BEIYUCIICHHS, TPABUJIA OKPYTIICHHS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIYMCIICHUI
1.8 IIpeoOpa3oBanme BEIpAKESHUH
1.9 KowmmekcHble yucia
2  VYpaBHEHHS U HEpAaBEHCTBA
2.1 Ilensie u 1poOHO-palIMOHATILHBIC YPAaBHCHUS
2.2 HppauuoHaibHbIE YpaBHEHUS
2.3 TpuroHoMmeTpuyeckue ypaBHEHUs
2.4  Tloka3zarenbHbIe U JOrapuPpMHUUECKHE YPAaBHEHHS
2.5 llenble u 1poOHO-paAIMOHAIbHBIE HEPABEHCTBA
2.6 HppaumoHaibHble HEpaBEeHCTBA
2.7 Tloka3zarenbHbIE U JOTapuPMHUECKIE HEPABEHCTBA
2.8 TpuroHoMmeTrpudeckne HepaBEHCTBA
2.9 Cucremsl 1 COBOKYITHOCTH YpaBHEHHI M HEPABEHCTB
2.10 VYpaBHeHWHsI, HEPaBEHCTBA U CHCTEMBI C TTapaMeTpaMu
2.11 Marpuna cucTeMbl JIMHEHHBIX ypaBHEHHNA. OnpeienuTeb MaTpUIIbI
3 | ®yskuuu u rpaduku
31 Oynkuus, crocoos! 3ananus pyHkuun. ['paduk pynkunu. Bzaumuo obpatabie pyHKIuN. YETHBIE U
Heu€THbie PyHKIMU. [leprnoanyeckue GyHKIMN
Ob6nacte ompeaeneHuss W MHOXKeCTBO 3HadeHHM ¢yHkuuu. Hymu Qynkuun. I[IpomexyTtku
3.2 | 3HaKomocTostHCTBA. [IpOMEXyTKH MOHOTOHHOCTH (YHKIMHU. MaKCUMyMbl 1 MUHUMYMBI (DYHKIMH.
HawnOonpIiee 1 HanMeHbllee 3HaYCHNE PYHKIIMU HAa TPOMEKYTKE
33 Crenennas ¢GyHKIUS C HaTypaJbHBIM U IIeJbIM MokasareneMm. E€ coiictBa u rpaduk. CoiicTBa 1
rpaduK KOpHS N-Oi CTENeHH
3.4  TpuroHomerpuyeckue (PyHKIMH, UX CBOMCTBA U TpapUKH
3.5 [Iloxka3zatenpHas u norapudmuyeckas GyHKIMH, UX CBOUCTBA U TpapUKU
3.6  Touku pa3zpsiBa. AcuMITOTHI TpadukoB GyHKIwA. CBOMCTBa GYHKIMH, HETPEPHIBHBIX HA OTPE3KE
3.7 | IlocaemoBaTeabHOCTH, CIIOCOOBI 3aIaHuUs IOCISA0BATEILHOCTEMH




3.8

Apudmernueckas 1 reoMmeTpuueckasi mporpeccur. @opmyia CI0KHBIX MPOLIEHTOB

4  Hauana MareMaTH4eCKOI0 aHaIN3a
4.1 TIlpowmsBoanas ¢pyHkmu. [Ipon3BoaHbIC 3JIeMEHTAPHBIX (PYHKIUI
4.7 [IpumeneHne NPOM3BOJHOM K HCCIENOBAaHMIO (YHKIMHA HAa MOHOTOHHOCTH U 3KCTPEMYMBI.
Haxoxnenve HanboIbIIero ¥ HaMMEHbILEro 3Ha4eHusi PYHKIMU Ha OTpe3Ke
4.3 | TlepooOpa3Hnas. MHTerpan
5 | MHuoxecTBa M JIOTHKA
5.1 MHoxecTBO, onepalu Haj MHOKecTBaMHu. [uarpammsl Ditiiepa — Benna
5.2 Jloruka
6  BeposTHOCTP U CTaTHCTHKA
6.1 OmnwmcarenpHas CTaATUCTUKA
6.2 BeposiTHOCTB
6.3 KomOunaropuka
7  T'eomerpus
7.1 ®urypsl Ha INIOCKOCTH
7.2 IlpsiMble U TIIOCKOCTH B MPOCTPAHCTBE
7.3 MHOroOrpaHHHKH
7.4 Tena v MOBEpXHOCTH BpAIICHUS
7.5 KoopauHatel U BEKTOPbI



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

* MaremaTuka: anreOpa M Haudajla MaTEMaTHUYE€CKOTO aHaliu3a, reOMETpHS.
I'eomerpus, 10-11 xmaccsl/ Atanacsu JI.C., byty3o B.®., Kagommie C.b. u
ap., AKIIMOHEpHOE 00111eCTBO «3narenbcTBO «IIpocBenieHne»
* Maremaruka: anreOpa ¥ Haudaja MaTEMaTHYECKOTO aHalIN3a, T€OMETPHA.
Anrebpa ¥ Hauaja MaTeMaTudeckoro ananuza, 10-11 kmaccel/ Anmumos 11.A.,
Komsrun HKO.M., Tkauea M.B. wu 1p., AKIUMOHEPHOE OOIIECTBO
«M3parenbcTBO «lIpocBenieHue»

METO/JIUYECKHUE MATEPHUAJIbI JJIS1 YUYUTEJISA

1. Kypnan «Martemaruka B mkoisie» 2024rox;

2. T'eomerpus, 10-11: VYue6. s oOmeoOpaszoBar. yupexnenuit/ JI.C.
ATaHacsH,

B.®. byty3o0s, C.b. Kanomues u ap. — M.: IIpocsemenue, 2023.

3. T'eomerpus, 7 — 9: VYueb. g o6OmeoOpazoBar. yupexnaenuit/ JI.C.
ATaHacsH,

B.®. byry3os, C.b. Kanomues u ap. — M.: [Ipocsemenne, 2023.

4. b.I'. 3uB. lunakTuyeckue Matepuainsl no reomerpuu s 10 kiacca. — M.
[Ipocsemienne, 2023

5. 10.A. T'mazkoB, M.M. KOnmuna, B.®. byry3oB. PabGowas Terpaap 10
reometrpuu a1 10

kinacca. — M.: IIpocsemenne, 2023.

6. b.I'. 3uB, B.M. Meiinep, A.Il. baxanckuii. 3agauu no reometpuu mjs 7 — 11
KJIACCOB. —

M.: IIpoceemenue, 2023.

7. C.M. Caaksin, B.®. byry3oB. U3yuenue reomerpun B 10 — 11 kiaccax:
Meroanueckue

pexomeHaanuu K yueonuky. Kaura nns yuurens. — M.: [Ipocsemienne, 2023.
8. A.Il. Kucenes. DnementapHas reomerpus. — M.: [Ipocsenienue, 2023;

9. Iloypounslie pa3zpabotku no reometpun 10 knacc (quddepeHurpoBaHHBIM
MOAXO0M) —

000 «BAKO», 2023



HOUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

1. www.ege.moipkro.ru

2. www.fipi.ru
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3. www.mioo.ru

4. www.1september.ru

5. www.math.ru

6. MunuctepcTBo obpazoBanus PO:

http://www.informika.ru/;

http://www.ed.gov.ru/;

http://www.edu.ru/

7. TectupoBanue online: 5 - 11 knaccer: http://www .kokch.kts.ru/cdo/
8. He):[aromqecxaﬂ MaCTCPCKasd, YPOKH B I/IHTCpHGT N MHOT'OC OpYyroc:
http://teacher.fio.ru/

9. HoBble TexHosoruu B oOpazoBanuu: http://edu.secna.ru/main/

10. ITyreBonutens «B mupe HayKmW» JJisl IKOJIBHUKOB:
http://www.uic.ssu.samara.ru/~nauka/

11. Merasuuuknoneaus Kupwina u Medoaus: http://mega.km.ru/

12. caiiThl SHUMKJIONEIUI

http://www.rubricon.ru/

http://www.encyclopedia.ru



