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MHNOACHUTEJBHASA 3AIIMCKA

['eomeTpus siBisieTcs OAHMM M3 0a30BBIX KYpCOB Ha YPOBHE CpEIHErO OOILEro
oOpa3oBaHMs, Tak KakK O0O0€CIIEYMBAET BO3MOXHOCTb U3YyYEHHUS JUCLMILINH
€CTECTBEHHO-HAYYHON HANpaBIEHHOCTH M MPEIMETOB T'YMaHHUTApHOIO IUKJIA.
[TockonbKy JOTHYECKOE MBILUICHUE, (POPMHUpPYyEeMOe MPU U3yUYEHUH 00YyUarOIIUMHUCS
NOHATUMHBIX OCHOB F€OMETPHH, ITPU JJOKA3ATEIBCTBE TEOPEM U IIOCTPOCHUH LIENTOYKU
JIOTUYECKUX YTBEPKICHUN IPU PEIIEHUHY T€OMETPUUECKUX 3a]1a4, YMEHHE BbIIBUTATh
U OIIPOBEPraTh THIIOTE3Bl HEMOCPEACTBEHHO HCIIOIB3YIOTCS IIPU PELICHUM 3a1ad
€CTECTBEHHO-HAYYHOT'O [IUKJIA, B YACTHOCTH (PU3NYECKUX 3a]1a4.

Llens ocBOEHHUS TporpamMMbl yueOHOTO Kypca «I eomMeTpus» Ha yriryOJIEHHOM YPOBHE
— Ppa3BUTUE WHAMBUIAYAIBHBIX CIOCOOHOCTEH OOydYalomMXCAd TMpU HU3YYCHHUH
reOMETpUM, KaK COCTaBJsIOUIed mpeaMeTHONM obmactu «Marematuka U
UHpOpMaTHKa» yepe3 obecreueHrne BO3MOKHOCTH MPUOOPETEHHS M UCTIOIb30BaHUS
0osee TITyO0OKHX T€OMETPUYECKUX 3HAHUN U JEUCTBUM, ClIEUU(DUYHBIX TEOMETPUH, U
HEOOXOAMMBIX JIJISl YCHEUIHOTO MPO(PECCHOHAIBHOIO 00pa30BaHMS, CBA3AHHOTO C
MCIIOJIb30BAaHUEM MAaTEMATHUKHU.

[IpuoputeTHbIMM  3aJauyaMu  Kypca T€OMETpUM Ha yriayOJIEHHOM  ypOBHE,
pacIIMPSIOUIMMH U YCUJIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCSL:
pacHIMpeHue MPEACTABICHUS O T€OMETPUUM KaK YacTU MHUPOBOM KYyJIbTYpbl U
(opMHpOBaHKE OCO3HAHUS B3aMMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;
(opMupOBaHUE MPEACTABICHUS O MPOCTPAHCTBEHHBIX (DUTypax Kak O BaXKHEHIINX
MaTEMaTUYECKUX MOJEIISIX, MMO3BOJISIOIINX ONUCHIBATh U M3y4aThb Pa3HbIC SIBJICHUS
OKPYAIOILEro MUpa, 3HaHUE IMOHATUIHOTO arapara 1o pa3aeiry

«CtepeomeTpus» yueOHOr0 Kypca reOMETpHH;

(dopMHpOBaHWE YMEHHS BIAJETh OCHOBHBIMHM MOHSATHUSMH O IPOCTPAHCTBEHHBIX
¢urypax ¥ MX OCHOBHBIMU CBOMCTBaMH, 3HaHUE TeopeM, (opMyd U yMeHHE HuX
NPUMEHATh, YMEHUS JOKa3bIBaTh TEOPEMbl U HAXOIUTh HECTAHIAPTHBIE CIIOCOOBI
penieHus 3aay;

(dopMHpOBaHKE YMEHUSI PACIO3HABATh HA YEPTEkKaX, MOJEISAX U B pPEaIbHOM MHpE
MHOTOTI'PaHHUKH U TeJla BpalleHUs, KOHCTPYUPOBATh FT€OMETPUUECKUE MOJIETIH;
(GopMupoBaHHEe TOHMMAaHHUS BO3MOXKHOCTH aKCHOMATHYECKOIO  IMOCTPOCHHUS
MaTeMaTHYECKUX TEeOpHil, (OpMUpPOBAHHUE MOHMMAHUS POJIM AKCUOMATHKH MpHU
MIPOBEICHUHN PACCYKICHUN;

(dbopMHpoOBaHKE YMEHUS BIIAJIETh METOIAMH J1I0KA3aTEIbCTB U AITOPUTMOB pELICHUS,
YMEHUS UX MPUMEHSATh, IPOBOJIUTH JOKA3ATEIbHBIE PACCYKACHUS B XOJE PEIICHUS
CTEPEOMETPUYECKUX 3a/Jad MU 3a7a4 C NPAKTUYECKUM COJEPKaHUEM,



(dopMupoBaHUE NMPEACTABICHUS O HEOOXOIUMOCTH J0KA3aTeNIbCTB MPU 0OOCHOBAHUH
MaTEMaTUYECKUX YTBEPKICHUN U POJIM aKCMOMATUKHU B MPOBEIACHUU JI€TYKTUBHBIX
pacCCyXICHUN;

Pa3BUTHE M COBEPILICHCTBOBAHUE MHTEIJICKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH
oOydJaronmxcsi, MO3HABATEIbHONM AaKTUBHOCTH, HCCIEAOBATEIIbCKUX YMEHUH,
KPUTUYHOCTH MBIIUICHHS], HHTEPECA K U3YUYEHUIO T€OMETPUH;

dopmupoBanre GyHKIIMOHATHLHONW TPAMOTHOCTH, PEIEBAHTHOW T€OMETPUM: YMECHHUS
pacrmo3HaBaThb  MPOSBIEHUS  TEOMETPUYECKHX  TOHATUH,  OOBEKTOB U
3aKOHOMEPHOCTEH B pEAIbHBIX KU3HEHHBIX CUTYalMSIX W MPU HU3YUYEHUU JIPYTUX
y4eOHBIX  MPEIMETOB, TPOSBICHUS  3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJCIIUPOBAHUSL PEAbHBIX CUTYyallud, MCCIEJOBAaHUS IOCTPOEHHBIX MOJENEH,
MHTEPHPETALNH [TOTYYEHHBIX PE3YIIHTATOB.

OCHOBHBIMH COZIEpKATENbHBIMU JIMHUAMH yuyeOHOro Kypca «['eomerpusi» B 10-11
Kjnaccax ABIAIOTCS:  «lIpsiMple M IUIOCKOCTH B IIPOCTPAHCTBEY,
«MHororpanHukny, «Tena BpaiieHus», « BeKTopbl 1 KOOpJUHATHI B IPOCTPAHCTBEY,
«/IBMXKEHNS B IPOCTPAHCTBEY.

CdopmymupoBannoe Bo DI'OC COO TpeboBaHME «YyMEThb ONEPUPOBATH
MOHITUSIMIY, PEICBAHTHBIMU T€OMETPHUH Ha yriyOnéHHOM ypoBHE 00ydenwust B 10—
11 kmaccax, OTHOCHTCS KO BCEM COJAEp)KATEIbHBIM JUHHUSAM Y4YEOHOro Kypca, a
(opMupoBaHHE  JIOTHYECKMX YMEHHUH  pacrpeiensieTcsi He  TOJbKO IO
CoJiepKaTeNbHBIM JIUHUSAM, HO U 10 rojgaMm oOydenus. ConepkaHue oOpa3oBaHUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3ylibTaTaM ocBoeHus DenepanbHoi paboueit
MpOrpamMMbl, pacHpereNéHHbIM MO TojJaM OOYyYeHHSs, CTPYKTYpPUPOBAHO TaKUM
o0pa3zoM, 4yTOObI KO BCEM OCHOBHBIM, MPUHIUITUAIBLHBIM BOMIPOCaM O0yJaroniuecs
oOpamiaiuch  HEOJHOKPAaTHO. OTO  MO3BOJSIET  OPraHU30BaTh  OBJIAJICHUE
r€OMETPUUYECKUMH MOHATUSIMHU M HABBIKAMU MOCIJIEOBATENBHO U MOCTYNATENbHO, C
COOJII0/IEHUEM TMPUHLMIIA MPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIOYATh B OOLIYIO
CUCTEMY F€OMETPUUYECKHX MPEJICTABICHUN O0YUAIOIINXCS, pPACIIUPSSA U yIIIyOsiss e€,
o0Opa3yst MPOYHbIE MHO>KECTBEHHBIE CBSI3U.

[lepexoa Kk UI3y4EeHHIO T€OMETPUH Ha YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3aaTh ycnoBus s AuddepeHuuanun 00yyeHus, MOCTPOEHUSI WHIUBUTYJIbHBIX
00pa3oBaTeNbHbIX MPOrpaMM, 0OECIeUUTh YIIyOJIEHHOE U3yUYEeHHUE T€OMETPUH Kak
COCTaBJISIIONIEH yueOHOTo peaMeTa «MaTtemaTrkay;

MOJTOTOBUTh OOYYaIOIIMXCSl K MPOJOJDKEHHIO H3YYEHHS MaTeMaTUKU C Y4ETOM
BbIOOpa Oyaymieil mpodeccuu, obecrieunBasi MPEEMCTBEHHOCTh MEXKAY OOIIUM H
npodecCUOHaIbHBIM 00pa30BaHKUEM.

Ha uzyuenue yue6Horo kypca «I'eomerpusi» Ha yriayOnéHHoOM ypoBHe oTBoauTCs 204
yaca: B 10 kimacce — 102 yaca (3 yaca B Hegemo), B 11 kimacce — 102 yaca (3 vaca B
HEJIEJIO).



COLEPKAHUE OBYYEHMUA 10
KJIACC

IIpsimble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcHoBHbIE TIOHATUSL cTepeoMeTpud. Touka, mpsiMasi, IUIOCKOCTh, MPOCTPAHCTBO.
[ToHsiTHE 00 AKCHOMAaTUYECKOM ITOCTPOECHUN CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPUU
U CJIEACTBUS U3 HUX.

B3anmHOe  pacnosioeHHe OpsMBIX B IPOCTPAHCTBE:  MEPECEKAKOLIUECH,
napajuiesIbHbIE M CKPEIMBAOIIMECS NpsiMble. [ [pu3HaKku CKpeIMBaIOIIUXCSA IPSIMBbIX.
[TapannenbHOCTh NPAMBIX U IIJIOCKOCTEN B MMPOCTPAHCTBE: MMAPAIIIENbHBIE ITPSMBIC B
IIPOCTPAHCTBE, NAPALICIBHOCTh TPEX MPSAMBIX, MAPAUIENBHOCT MNPSIMON H
wiockocTH. [lapannensHoe U LEHTpalbHOE MPOEKTUPOBAHUE, 300paxeHue puryp.
OcHOBHbBIE CBOWMCTBAa MapajUIeIbHOTO NPOEKTHUpoBaHus. M3o00paxeHue ¢uryp B
[apajuIeIbHOW MPOEKLUHU. YTIBI C COHAIPABICHHBIMU CTOPOHAMH, YIOJ MEXIY
NpsSMBIMA B IIPOCTpaHcTBE. llapayienbHOCTh IUIOCKOCTEM:  TapajuielIbHbIC
IJIOCKOCTH, CBOMCTBA NAPAJUIENIbHBIX IJIOCKOCTEN. [IpocTeimme mpoCcTpaHCTBEHHBIE
(GUrypsl Ha MJIOCKOCTHU: TETPAP, MAPAIIICIEIIUIIE, [IOCTPOCHUE CEUCHU.
IleprieHIUKYISAPHOCTh NPSIMOM M IUIOCKOCTH: NEPHEHAUKYISAPHBIE IPSIMBIE B
IIPOCTPAHCTBE, NPSMBIE NapAJUICIbHBIE U NEPIICHINKYIISIPHBIE K INTIOCKOCTH, TPU3HAK
MIEPIICHIUKYJISIPHOCTH MPSMOU U TUIOCKOCTH, TEOPEMA O MPSAMOU NEPIIEHANKYIIAPHON
I0CKOCTH. OpTOroHaNbHOE MPOEKTUPOBAHUE. [leprmeHAMKYNsp W HAKJIOHHBIE:
pacCTOssHME OT TOYKHM 1O IUIOCKOCTH, PACCTOSIHUE OT MPSAMOM 10 IUIOCKOCTH,
npoekuuss (GUrypbsl Ha IUIOCKOCTb. lleprneHauKyIspHOCTh IJIOCKOCTEH: NpU3HAK
MEPIEHAUKYIJISIPHOCTHU JIBYX IUIOCKOCTEN. Teopema o TpEX NepNEeHINKYIIApaX.

Yl B OPOCTPAHCTBE: YroJl MEXAY INMPSAMOW M IUIOCKOCTBIO, BYTPaHHBINA YIOJI,
JIMHEWHBIA yroa ABYIPaHHOTO yriia. TpéXrpaHHbIli 1 MHOTOTpaHHbIE YIiibl. CBOMCTBa
IUIOCKUX YTJIOB MHOTOrpaHHOro yrija. CBOMCTBA IUIOCKUX M JBYTPAaHHBIX YIJIOB
TPEXTPaHHOrO yria. TeopeMbl KOCHHYCOB U CHHYCOB JUJIsl TPEXTPAHHOIO yIJia.
MHoOrorpaHHUKH

Buapl MHOrorpaHHuKOB, pa3BépTka MHOrorpaHHuka. [Ipusma: n-yrosbHas mpusma,
npsiMasi M HaKJIOHHAsE TpPU3MbI, OOKOBasi W TIOJIHAS TOBEPXHOCTh MPU3MBIL
[Tapannenenunen, NpsAMOYTrOJIbHBIA MapaJUICICIUIIEC U €ro cBoMcTBa. Kparyaitimme
NyTH HAa MOBEPXHOCTH MHOrorpanHuka. Teopema OJiinepa. IIpoctpanHcTBeHHAs
teopema [ludaropa. [Mupamuna: n-yroapHas nupamujaa, NpaBuibHas U yceuE€HHas
nupamuzbsl. CBoiicTBa peOep u OOKOBBIX TpaHEW TMPAaBWILHON MHUPaMUJIBL.
[IpaBuiibHBIE MHOTOTPAaHHUKH: TMpaBWIbHAS NpPHU3Ma M IPaBUJIbHAS TNHUPAMUJA,



MpaBUJIbHAS TPEYToJbHAas MHUpaMua U MPaBUIIbHbBIN TETpadap, KyO. [Ipencrasienue o
PaBUWIBHBIX MHOTOTPAHHUKAX: OKTa’p, TOAEKAIP U UKOCADIP.

Brluucienre 31€MEHTOB MHOTIOIPAHHHMKOB: pEOpa, AuaroHanu, yrisl. llnomiansb
OOKOBOIl TMOBEPXHOCTH M TIOJHOM TOBEPXHOCTH TMPSMOM TMPU3MBI, IUIOIMIAIb
OCHOBAHUM, TeopeMa 0 OOKOBOM MOBEPXHOCTH MpsMOM npu3Mbl. [Imomaas 60xkoBo
NOBEPXHOCTH M TIOBEPXHOCTH MPABUJIBHOW NHPAMUBI, TEOPEMA O IUIOMIATU
YCEUEHHOU TTUPAMU/IBI.

CummeTpus B IPOCTPAHCTBE. DIIEMEHTBI CHMMETPUHN PABUIIBHBIX MHOTOTPAHHUKOB.
CummeTpuss B NpPaBWIBHOM MHOTOTPAHHUKE: CHMMETpUS MapaUIeIeuIea,
CUMMETPHS IPaBUIIbHBIX IPU3M, CHMMETPUS IPABUIIBHOW TUPAMUIBI.

BekTopbl H KOOPAMHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOp, JJIMHA HEHYJIEBOTO BEKTOPA,
BEKTOPBI KOJUIMHEAPHBIE, COHAIIPABICHHBIE W IPOTUBOIIOJIOKHO HaIlPaBJICHHbBIC
BEKTOpbI. PaBeHCTBO BEKTOPOB. [[€WCTBHS C BEKTOpAMU: CIIOKECHUE U BBIUMTAHUE
BEKTOPOB, CYMMa HECKOJIBKUX BEKTOPOB, YMHOKEHHE BEKTOpa Ha 4yucio. CBOMCTBa
CIoXeHHus BEKTOpoB. (CBOMCTBA YMHOXKEHUA BeKTOopa Ha uucno. [lonstue
KOMIUTAHapHbIE BEKTOpBI. [Ipu3Hak KomIuiaHapHOCTH TpEX BeKTOpoB. I[IpaBumio
napajuienenunesa. TeopemMa O pasyioKEHUU BEKTOpA IO TPEM HEKOMILJIAHAPHBIM
BekTOpaMm. lIpsiMoyronpHas cucTeMa KOOpPAMHAT B MpocTpaHcTBe. KoopauHatsl
BekTOpa. CBA3b MEKy KOOpAMHATAMH BEKTOPA U KOOPAMHATAMHU TOUEK. Y TOJI MEXKIY
BekTOpamu. CKaasipHOE IPOU3BEICHUE BEKTOPOB.

11 KJIACC

Tesa Bpaimenus

[ToHsATHA: UUIMHAPUYECKAsT TTOBEPXHOCTh, KOHMYECKAsi TTOBEPXHOCTh, chepuueckas
MOBEPXHOCTh, OOpa3zyromue noBepxHocTel. Tena BpallleHUs: LWIMHAP, KOHYC,
yceu€HHBI KOHYC, cdepa, map. BzaumHoe pacnosoxxkenue chepbl U IUIOCKOCTH,
KacarelbHas IUIOCKOCTh K cepe. M3o0paxkeHue Tena BpalleHUs Ha IUIOCKOCTH.
Pa3BépTka unnunapa u konyca. Cummerpus chepsl 4 mapa.

O0bEéM. OcHoBHBIE CBOMCTBA 00HEMOB Ten. Teopema 00 00bEME MPSIMOYTOIBLHOTO
napajuienenunena u ciaeActBus u3 He€. OObEM NpsIMONM M HAKIOHHOW MPHU3MBI,
HWIMHJpPA, TUPpaMUIbl U KoHyca. OO0BEM 11apa U apoBOT0 CETMEHTA.

KoMOuHanmu ten BpallleHusi 1 MHOTOrpaHHUKOB. [Ipu3ma, BnucaHHas B IUJIMHID,
onucaHHas okoJyio nunuHApa. [lepeceuenue ceprl u mapa ¢ miockocteio. Kacanue
mapa u cepbl mIockocThio. [IoHSITHE MHOTOrpaHHMKA,



OTHCAHHOTO OKOJIO C(hephl, Chephl, BIUCAHHONW B MHOTOTPAHHUK WJIH TEJIO BPAIIICHUSI.
[Inomaap MOBEpXHOCTH LUIMHAPA, KOHYca, Iuiomaab chepsl u e€ yacteit. [logodue
B mpocTpancTBe. OTHOMEHNE 00BEMOB, IIOMIAEH TOBEPXHOCTEH MOAO0HBIX QUTYD.
[IpeoOpazoBanne mnonoOusa, roMmoTreTus. PemeHue 3amad Ha IUIOCKOCTH C
UCIIOJIb30BaHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue cedeHuii MHOTOTPAaHHUKOB M TEJl BpALICHUA: CEUCHHS LIWIMHAPA
(mapanmienbHO Y TMEPHEHAMKYJISIPHO OCH), CEYEHHUs KOHyca (MmapasuiesibHbIe
OCHOBAaHMIO U MPOXOASIINE Yepe3 BEPIIMHY), CEUEHHUS 1Iapa, METOJbl OCTPOCHUS
CEYEHUN: METOJ CIEJO0B, METOJ BHYTPEHHETO NPOECKTUPOBAHHUs, METOJ IEPEHOCA
CEKYILEH IUIOCKOCTH.

BekTopbl U KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mpoctpancTBe. Omnepanuu HajJ BEKTOpaMH. BEKTOpHOE yMHOMKEHHE
BEKTOPOB. CBOMCTBA BEKTOPHOTO YMHOXeHUs. [IpsimoyronbpHas cucrema KOOpAUHAT
B mpoctpanctBe. Koopaunatel BekTopa. PasznokeHue BekTopa 1o 0Oaswucy.
KoopanHnaTHO-BEKTOPHBINM METO/I IPU PEUIEHUN F€OMETPUUECKHX 3a1ad.

JIBMKeHUs B MPOCTPAHCTBE

JIBxkeHus: nmpoctpanctBa. Otobpakenus. [[BrxeHuss u paBeHctBo duryp. OO6mue
CBOWMCTBA JBWXKCHUU. BUAbl IBHKEHUN: IapajUICIbHBIM IIEPEHOC, LEHTPAJIbHAs
CUMMETpHSI, 3epKajibHasi CUMMETpHs, MMOBOPOT BOKPYr mpsiMmoit. [IpeoOpazoBanus
nogo6us. [Ipsmas u cdepa Didnepa.

IVTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSI YUYEBHOI'O KYPCA
«CEOMETPUS» (YIJAYBJIEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIbTATDI

1) rpaskaanckoe BoOCIMTaAHHE:
c(hOPMHUPOBAHHOCTh TPAXKJIAHCKON TMO3UIIMU OO0Yy4YaroIIerocsi Kak AakTUBHOTO U
OTBETCTBEHHOTO YJIeHAa POCCHIMCKOI0 OOIIECTBa, MPEACTABICHUE O MaTeMATHICCKUX
OCHOBax (PYHKIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBIEHHUM, TPOIECAYP
IpakIaHCKOT0 00IIecTBa (BBIOOPHI, OIIPOCHI U JIPYroe), yMeHUE B3auMOIeHCTBOBATh
C COITMAJIbHBIMU UHCTUTYTaMH B COOTBETCTBUU C UX (QYHKIMSIMU U HaA3HAYCHUEM;

2) NaTPHOTHYECKOEe BOCIIUTAHHE:
c(hOPMHUPOBAHHOCTh POCCHUUCKOW TPAXTAHCKONM WJICHTUYHOCTH, YBAXKCHUS K
MPOUIJIOMY W HACTOSIIEMY POCCUUCKOW MATEMATHUKH, LIEHHOCTHOE OTHOLICHHUE K
JTOCTUKECHUAM POCCUUCKUX MAaTEMAaTUKOB U POCCUMCKOM MAaTEeMAaTHUYECKOW IIKOJIBI,
UCIIOIb30BaHUE JTUX JOCTIXKEHUH B JPYyrux HaykKaxX, TEXHOJOrusx, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPaBCTBEHHOE BOCITUTAHME:
OCO3HAHME JYXOBHBIX IIEHHOCTEM POCCHMCKOrOo Hapoja, cHopMHUPOBAaHHOCTh
HPABCTBEHHOI'0 CO3HAHUSA, TUYECKOTO MOBEACHHUS, CBA3AHHOIO C MPAKTUUYECKUM
MIPUMEHECHUEM JOCTHKEHUN HAYKHU U JICSITEIbHOCTBIO YYEHOTO, OCO3HAHHUE JINYHOTO



BKJIaJ]a B IOCTPOEHUE YCTOWYMBOTO Oy IyILETO;

4) 3cTeTH4ecKoe BOCIIUTAHME:
ACTETUYECKOE OTHOUIEHHE K MHpY, BKJIIOYas JCTETUKY MaTeMaTHYeCKUX
3aKOHOMEPHOCTEW, 0OBEKTOB, 3aa4, PEIICHHI, pacCyXIeHHH, BOCIPUUMYHBOCTH K
MaTEeMaTHYECKUM aclleKTaM Pa3JIMYHBIX BUJOB UCKYCCTBA;

5) ¢pusnyeckoe BocnuTanme:
chOpPMUPOBAHHOCTh YMEHHUS TPUMEHATH MaTEeMaTHUECKHE 3HAaHUA B HHTEpecax
3I0pOBOrO U 0Oe30macHOro o0pasa >KW3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0POBBIO (310pOBOE TMHUTaHHE, COATAHCUPOBAHHBIA PEXKUM 3aHATHH U OTIbIXA,
perynspHas (u3HUecKas aKTHBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHHE IPHU
3aHATUAX CTIOPTHUBHO-03A0POBUTEIHHON ACSITENHFHOCTHIO;

6) Tpy10BO€ BOCIIMTAHME:
TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTH TPYAOIIOOMS, UHTEPEC K Pa3IUUHBIM
chepam mpodecCHOHATBHON JEesATEIbHOCTH, CBA3aHHBIM C MaTE€MaTHUKOM U eé
NPUJIOKEHUSIMH, YMEHHUE COBepLIaTh OCO3HaHHBIM BbIOOp Oynyiied mpodeccuu u
pean30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TUIAHBI, TOTOBHOCTh M CIIOCOOHOCTH
K  MaTreMaTH4eCKoMy  OOpa3oBaHUIO U

caM00Opa30BaHMIO Ha MIPOTIKEHUU BCEH KU3HHU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO
B PEIICHUU MPAKTUYECKUX 3a/1a4 MATEMATUUECKON HANPABICHHOCTH;

7) 3K0JI0rHYecKoe BOCIIMTAHHE:
c(hOPMHUPOBAHHOCTh DKOJOTHYECKON KYJIbTYPhl, TOHUMAHHUE BIUSHHUS COIHAIIBHO-
SKOHOMHYECKHUX IMPOLECCOB HA COCTOSIHUE NPUPOJHONM W COUHUAIBHOM CpEIbI,
OCO3HaHME TJI00ATIBHOTO XapaKTepa HJKOJIOTMYECKUX MpoOJieM, OpUEHTAlMs Ha
IPUMEHCHHE MAaTEeMAaTHYECCKUX 3HAHUH JJIsI PEIICHMS 3a/1a4 B 00JIACTH OKPY KarOIIeH
cpelibl, TNIAHUPOBAHUE IOCTYIIKOB W OLECHKH HMX BO3MOXHBIX ITOCJICACTBUU IS
OKPYKarOIIEH CPEIbI;

8) HEHHOCTH HAYYHOI'0 O3HAHUS:
c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKHU M O0IIIECTBEHHOM MPAKTUKH, TOHUMAHUE MAaTEMaTUYECKOM HAyKH KaK
chepbl YeTOBEYSCKOM JMESITCIBHOCTH, ATAllOB €€ pPa3BUTHSA M 3HAYUMOCTH IS
Pa3BUTHS 1MBWIN3AIMUA, OBJIAJCHHUE S3bIKOM MATEMATUKM M MaTeMAaTHYECKOU
KYJBTYPOH KaK CPEACTBOM MO3HAHUSI MUPA, TOTOBHOCTh OCYIIECTBIISATH TPOCKTHYIO U
MCCIIEIOBATENBCKYIO ICSTEIbHOCTh MHANBUAYAJIBHO U B TPYMIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBepCAJbHbIE Y4eOHble [eliCTBHUS

ba3oBble Jilornueckue JaeiicTBUA:

BBISIBJISITH M XapaKTePU30BaTh CYIIECTBEHHBIC TPU3HAKA MaTEMaTHIECKUX 0OBEKTOB,
MOHSATHUM, OTHOIICHUN MEXITY MOHATUAMH, (POPMYITUPOBATH OMpEACICHUs TOHATUH,
yCTaHABJIMBaTh CYIIECTBEHHBIH TMPHU3HAK KiIacCU(PUKAIMK, OCHOBAHMUS  JJIS
00001IIeHNs U CPAaBHEHMSI, KPUTEPUHU TTPOBOIUMOTO aHAIN3a;



BOCIPUHUMATH, POPMYIHPOBATH U MTPEOOPa30BHIBATh CYKACHUS: YyTBEPAUTEIbHbIE U
OTpULIATEIbHBIC, €TUHUYHBIC, YACTHBIC U OOLIUE, YCIOBHBIC;

BBISIBIISITh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TMPOTUBOPEYUS B
(akTax, MaHHBIX, HAONIONCHUAX W YTBEPKICHUSIX, MpEAsiaraTb KPUTEPUU IS
BBIABJIICHUS 3aKOHOMEPHOCTEN U IMTPOTUBOPEUMI;

JIeJ1aTh BBIBOJIbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, TE€YKTUBHBIX U HHIYKTUBHBIX
YMO3aKJIIOUCHUN, YMO3aKIIOUCHUH 110 aHAJIOTHH;

IPOBOJUTh CAMOCTOATENILHO JIOKAa3aTelIbCTBA MATEMAaTUYECKUX YTBEPKICHUMN
(OpsiMBbIE U OT IPOTUBHOIO), BBICTPAUBATh apryMEHTALMIO, TPUBOJAUTH NPUMEPHI U
KOHTPIPHUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKIEHUS U BBIBOJIBI;

BbIOMpaTh crnoco0 pelleHus yueOHOW 3a1auyd (CpaBHUBATh HECKOJIBKO BapHUaHTOB
pelieHus, BbIOUpaTh HanboJiee NOIXOJAIINNA ¢ yIETOM CaMOCTOSITENILHO BbIJIEJIEHHBIX
KPUTEPUEB).

Ba3oBble ucciienoBaresibCcKue AeiicTBUS:

UCIIOJI30BaTh  BOIPOCHI  KaK  MCCIENOBATEIbCKUM MHCTPYMEHT IIO3HAHUS,
(GopMynHpOBaTh  BOMNPOCHI,  (PUKCHPYIOUIME  MPOTUBOpPEYHE,  MOpPoOIIEMY,
yCTaHaBJIMBATh UICKOMOE U IaHHOE, (POPMUPOBATh TUIIOTE3Y, ApTyMEHTUPOBATH CBOIO
MO3ULINI0, MHEHHE;

MIPOBOJIUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIA HKCIIEPUMEHT, HCCIEIOBAaHUE IIO
YCTaHOBJICHUIO OCOOEHHOCTE MaTeMaTHYeCcKoro OObEKTa, SBJICHHUS, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXLy 00bEKTaMH, SBJICHUSIMH, NIPOLIECCAMU;
CaMOCTOSATENbHO  (OPMYIHPOBAaTh OOOOIICHUS ¥ BBIBOJBI MO pe3yJibTaTam
MPOBEAEHHOIO  HAOJIOJEHUsS,  HUCCIENOBAaHUS,  OLEHUBATH  JOCTOBEPHOCTh
MOJTYYEHHBIX PE3YJIbTATOB, BHIBOJIOB U 000OIIICHMIA;

OPOrHO3UPOBATh BO3MOXKHOE PAa3BUTHE IIpollecca, a TakKe BbIIBUIATH
IPEAIOIOKEHUS O €70 Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pabora ¢ undgopmanmei:

BBISIBIISATH A€(PUUUTHI MH(DOPMALMK, TaHHBIX, HEOOXOAUMBIX JIJIsl OTBETA HA BOIPOC U
JUTSL pelIeHUs 3a]1a4H;

BbIOMpATh HH(OpPMAIUI0O W3 MCTOYHUKOB PA3IUYHBIX THUIIOB, AHAJIU3UPOBATh,
CUCTEeMaTHU3UPOBATh U UHTEPIPETUPOBATH HH(DOPMALINIO PA3IUUHBIX BUAOB U (HOpM
IIPEICTABIICHUS;

CTPYKTYPUpPOBAaTh HMH(POPMALIMIO, TPEJICTaBIATH €€ B pa3IUuyHbIX (QopMmax,
WUTIOCTPUPOBATH TpadUyuecKy;

OLICHHMBATh HAIEKHOCTh HH(OpPMALMM O CAMOCTOSTENHHO CHOPMYINPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKAaTHBHBIE YHHBepCAJbHbIE y4YeOHbIE NeHCTBHSA

Oo0menue:

BOCHpI/IHI/IMaTb 51 (bOpMy.]'H/IpOBaTB CY)KI[CHI/IH B COOTBCTCTBHUU C YCJ'IOBI/IHMI/I U OCJIIsIMHA
oOIIeHus, SCHO, TOYHO, TPAMOTHO BBIp@XXaTh CBOI TOYKY 3PCHHS B YCTHBIX H
IMUCBMEHHBIX ~ TEKCTaxX, JaBaTh IIOSICHEHUS [0 XOJYy pCIICHHS  3aJlayw,



KOMMEHTHPOBATH MOJyYEHHBIN PE3yJIbTAT;

B XO0Jl¢ O0OCYXJIEHHs 3aJaBaThb BOIPOCHl IO CYIIECTBY OOCYXIaeMOl TEMBI,
po0JIeMBbI, pelIaeMo 3aJJaul, BEICKa3bIBaTh UJEHU, HALICJICHHbIE HA TIOUCK PEILEHUS,
CONIOCTABJATh CBOM CYXKICHHS C CYXKICHMSAMU JPYIMX YYAaCTHUKOB JUajora,
oOHapyXHBaTh pa3IMuyue€ U CXOJACTBO TMO3UIMH, B KOPPEKTHOU opme
(opMynHpoBaTh pa3HOTIACHS, CBOU BO3PAKECHNUS;

IPEACTABIATh PE3yJbTaThl PELICHHs 3aJadyd, OJKCIIEPUMEHTA, HCCIEAOBAHMS,
IPOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUIEHHA € YYETOM 3azad
IPE3eHTAI1 U 0COOEHHOCTEH ay TUTOPUH.

PeryjsiTuBHbIC YHHBepPCAJIbHbIE YUeOHbIE eiiCTBUSA
Camoopranusanus:

COCTABJISITH IUIAH, AJITOPUTM PEIICHUS 3a/1a4H, BBIOUPATh CIIOCO0 peIieHus ¢ y4€TOM
UMCIOIINXCS PECypcOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOM MH(OpMAIIUK.
CaMOKOHTPOJIb, IMOLMOHAIbHBIH HHTEJIEKT:

BJIaJICTh HABBIKAMHU TO3HABATENHLHON pe(IeKCMM KaK OCO3HAHUS COBEPIIAEMbBIX
JICUCTBUNA U MBICIUTENBHBIX TPOILECCOB, UX PE3yJbTaTOB, BIAACTh CIOCOOAMU
CaMOTIPOBEPKH, CAMOKOHTPOJIS TIPOIEcca U pe3yiIbTaTa PEIICHUS MaTEeMaTHICCKOM
3aJ1a4u;

PENBUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH IIPH PEIICHUH 3a/1a4l, BHOCUTD
KOPPEKTHUBHI B JIATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB, TAHHBIX, HAICHHBIX
OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBUE pe3yibTaTa IEIM W YCIOBHSIM, OOBACHITH MPUYHHBI
JTOCTIKCHUS VI HEOCTYDKCHHS PE3yJIbTaTOB JEATECILHOCTH, HAXOAWTh OIIHUOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMmecTHAas1 1eITEJIbHOCTD:

MOHUMATh U MCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHON U MHANBUAYATbHON PaOOTHI
IpH pelIeHWH YyYeOHBIX 3aaad, NMPUHUMATh IIeJb COBMECTHOH JCSATCIBHOCTH,
IUTAaHMPOBATh OPTAaHM3AIMI0 COBMECTHOW pabOTHI, pacmlpeneisaTh BHIbI padoT,
JIOTOBApPUBATHCA, OOCYXKJaTh MPOIECC W pe3yibTaT padoThl, 0000IaTh MHEHUS
HECKOJIbKHX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (0OCykIeHus, 0OMEH MHEHUH,
«MO3TOBBIE ITYPMBI» U WHBIE), BBITIOJHATH CBOKO YacTh PaOOTHI 1 KOOPAMHUPOBATH
CBOM JICUCTBHS C APYTUMU YJICHAMHU KOMaH/Ibl, OIICHUBATh KAYECTBO CBOETO BKJIa/ia B
oOmuii  MpOAYKT MO  KpUTepusM, CHOPMYIUPOBAHHBIM  yYaCTHUKAMU
B3aHMOJICHCTBHSI.

HPEJMETHBIE PE3YJIbTATBI

K konmy 10 kaacca oOyyaromuiicss HAy4uTCs:
e CBOOOJHO OINEPUPOBATH OCHOBHBIMHM TMOHATUSIMH CTEPEOMETPHU TpU



pELICHUH 337a4 U TPOBEACHUHM MATEMaTHUYECKUX PaCCyKICHHIA;
IPUMEHATh AKCHOMBI CTEPEOMETPHM M CIEACTBUS M3 HUX MPU PELICHUU
r€OMETPUYECKUX 33/1a4;

KJIaCCU(PUIIMPOBATh B3aMMHOE PACIOJIOKEHHE MPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEW B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;
CBOOOJHO  ONEPUPOBATH MOHATHUSIMH, CBSI3AHHBIMA € yIjJaMd B
MIPOCTPAHCTBE: MEXKAY NPSMBIMH B TPOCTPAHCTBE, MEXIY MNPSIMOM U
IJIOCKOCTBIO;

CBOOOTHO ONIEPUPOBATH OHITUSIMH, CBI3AaHHBIMU C MHOTOTPAaHHUKAMH;

cBOOOJIHO pAacro3HaBaTh OCHOBHBIE BHUABl MHOTOTPAaHHUKOB (TpHU3Ma,
nupamMuaa, NpsMOYyroJIbHBINA Mapaienaenunen, Kyo);

KIaCCU(PUIIMPOBAT,  MHOTOTPAHHUKH,  BBIOMpas  OCHOBaHHUS  JUIA
KJ1accuukanuu;

CBOOOJIHO  OMEpUPOBaTh MOHATHSMH, CBSI3AHHBIMH C  CEYCHHUEM
MHOTOTPaHHHUKOB IJIOCKOCTHIO;

BBITIOJIHATD napasuieiabHOE, LEHTPaJIbHOE U OpPTOrOHAJILHOE
POEKTUPOBAHKE (PUTYP HA TUIOCKOCTb, BBIMOJIHATH H300paxeHus: Puryp Ha
IJIOCKOCTH;

CTPOUTHh CEYEHUS MHOTOTPAHHUKOB Pa3IMYHBIMU METOIAMH, BBIIOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP:
BHJI CBEPXY, COOKY, CHU3Y;

BBIUMCIIATh  TUIOIMIAAM  TIOBEPXHOCTEH  MHOTOTPAaHHUKOB  (MpHU3Ma,
MUpaMuJia), TCOMETPUUECKUX TEJ C TPUMEHEeHHEM (HOPMYII;

cBOOO/IHO ONEpPUPOBATh MOHITUSIMH: CUMMETPHUS B MIPOCTPAHCTBE, LIEHTP,
OCb U IMJIOCKOCTh CHMMETPHH, LIEHTP, OCh U IIIOCKOCTh CUMMETPUU (DUTYPBI;
CBOOOJHO OMEpPUPOBATh MOHSTUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpAMHATAaM B MTPOCTPAHCTBE;

BBITIOJHATH JICHCTBUS HAJl BEKTOPAMU;

pemiath 3aJayd Ha JI0Ka3aTeJIbCTBO MAaTEeMAaTHMYECKUX OTHOIICHUH W
HAXOXKJCHHE TEOMETPUICCKUX BEIIMYHH, IPUMEHSST N3BECTHBIE METOIbI TIPH
pEelIeHN MaTeMaTHYeCKUX 3a7ad TOBBIIMIEHHOTO W BBICOKOTO YPOBHSI
CJIO’KHOCTH;

NPUMEHATH TPOCTEHIIME TPOTpaMMHBIE CpPEACTBA U  DIIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPH PEIICHUN CTEPEOMETPUUECKUX 3a]1aY;
U3BJIEKAaTh, MPEOOPa3OBbIBATh W HWHTEPIPETHPOBATH HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMPEeACTaBICHHYIO Ha
4epTekax U PUCYHKAX;

OPUMEHSATh TMOJYYEHHbIE 3HAHUS HAa TPaKTUKE: CpaBHUBATh U
aHaAJIM3UPOBATh peajbHbIE CUTYallMd, MPUMEHSATh U3YYCHHbIC MOHATHUS B
Opolecce TMOUCKAa pELIEHUS MaTeMaTU4ecKu CPOpMYyITUPOBAHHOM
npoOemMbl, MOJEIMPOBATh peajbHbIE CHUTyallMd Ha S3bIKE T'€OMETPUH,
UCCJIEIOBATh MOCTPOCHHBIE MOJIETU C MCIOJIb30BAHUEM T€OMETPUUYECKHUX



NOHATUNA M TEOpEM, ammapara anreOpbl, pellaTh MPaKTUYECKUE 3a/ayi,
CBSI3aHHBIE C HAXOKJCHUEM I€OMETPUYECKUX BEIIUYMH;

UMETh NPEJCTaBICHUS 00 OCHOBHBIX 3TallaX Pa3BUTHS TFEOMETPUHU Kak
COCTaBHOM 4acTH (pyHJaMEHTa Pa3BUTHUS TEXHOIOTHA.

K koHny 11 kiacca o0y4aromuiicst Hay4uTCs:

CBOOOJTHO OMNEPUPOBATH MOHSATUAMHM, CBSI3aHHBIMU C IMJIMHJIPUYECKOM,
KOHHYECKOW U CcepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJTYYCHUS;

OIEepUPOBATh MOHATUAMHU, CBSI3aHHBIMU C TEJIAMH BpALCHUS: IIWJIMHIPOM,
KOHYCOM, c(hepoii u mapowm;

pacrno3HaBaTh Tejla BpauleHus (LUWIMHAP, KOHyc, cdepa U 1map) U
OOBSICHATH CIIOCOOBI MOY4YEHUS TEJ BpaLCHMS;

KJIacCU(UIIMPOBATH B3aUMHOE PACIIOIO0KEHUE CEephl U TUIOCKOCTH;
BBIUUCIISATh BEJIMYUHBI SJIEMEHTOB MHOTOTPAHHMKOB WM TEJ BpAICHUS,
O0BEMBI M TUIOIMIAIU MOBEPXHOCTEW MHOTOTPAHHUKOB WM TEN BpAaIICHHUS,
reOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOPMYIL;

CBOOO/IHO OIEPUPOBATh MOHATHUSAMHU, CBA3AHHBIMU C KOMOWHAIUSAMU Tell
BpallleHWss U MHOTOIPAaHHUKOB: MHOTOTPaHHMK, BIHCAHHBIA B cdepy U
OTNMCAaHHBIA OKOJIO cdepbl, cepa, BIMCAaHHAS B MHOTOTPAHHUK WJIH TEJO
BpaIllCHHS,

BBIUUCIISATH COOTHOIICHUS MEXKTy TUIOIIAIIMU MOBEPXHOCTEN U 00bEMaMu
ITOJIOOHBIX TEI;

n300pakaTh u3y4aemble (UTYpBI, BBITOJHATH (BBIHOCHBIE) TIJIOCKUE
YEpTEeKU U3 PUCYHKOB MPOCTHIX O00BEMHBIX (DUTYp: BUJA CBEPXY, COOKY,
CHH3Y, CTPOUTH CEUCHUS TeJl BPAILICHNUS;

U3BJIEKAaTh, WHTEPIPETHPOBaTh M MpeoOpa3oBbIBaTh HH(POpPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (Urypax, MpeAcTaBICHHYI0 Ha
yepTeKax U pUCYHKaX;

cBOOO/IHO ONIEPUPOBATH TOHSITHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHATH OTIEPAIlMU HAJl BEKTOPaMH,

3aJ1aBaTh IJIOCKOCTh YPABHEHHEM B JIEKApPTOBOM CUCTEME KOOPAMHAT;
peliaTh reOMETPUUECKHE 3a/1a4H Ha BHIYMCICHUE YITIOB MEXAY MPSMBIMU U
TUTOCKOCTSIMH, BBIYUCIIEHHE PACCTOSTHUM OT TOYKHU JI0 TJIOCKOCTH, B IIEJIOM,
Ha MPUMEHEHNE BEKTOPHO-KOOPANHATHOTO METO/IA TIPU PEIICHUH;
CBOOOJIHO ONEpUPOBATH TOHATHUSAMHU, CBSI3aHHBIMU C JBH)KCHHEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUH;

BBIMOJHATh HM300paKEHUST MHOTOTPAaHHMKOB M TEJ BpALEHUS TNpHU
napajyieIbHOM  [EpPEHOCE, LEHTPAJIbHOW CHUMMETPUHU, 3€pKaJbHOM
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHS MHOTOTPAHHUKOB U TE€J BpAIICHUS: CEUEHUs LMJIMHIpA
(mapasienbHO U MEePIEeHIUKYISIPHO OCH), CEYeHUs KOHyca (mapaijieibHbie
OCHOBAHUIO U MPOXO/SIIUE Yepe3 BEPILINHY), CEUCHUS I1apa;



HCIIOJIB30BATh MCTOAbI IMOCTPOCHUA CCUCHUI: MECTO4 CJICOO0B, MCTOJ
BHYTPCHHCTO ITPOCKTUPOBAHUA, MCTOI IICPCHOCA ceKymeﬁ IINTIOCKOCTH,

JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPHKIACHUS;
OPUMEHSATh TeoMeTpuueckre (akTbl Uil PEIICHHS] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAralolIuX HECKOJBKO IIIAroB PEUIEHUS, €CIU YCIOBUS
MIPUMEHEHUS 3a/IaHbI B IBHOW M HESIBHOU (opMme;

pelarh 3aJadyd Ha JOKa3aTelIbCTBO MATEMAaTHYECKUX OTHOLICHUW |
HAXOXJICHUE T€OMETPUYECKUX BEJIUYNH;

MIPUMEHSTh MPOTPAMMHBIE CPEIACTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIC
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

MIPUMEHSATH MMOJYYEHHBIE 3HAHUSI HA ITPAKTUKE: CPABHUBATH, AHATTU3UPOBATH
M OILICHUBAaTh pPEAIbHBIE CHUTYAllMH, MNPUMEHSITHh HU3YYCHHBIC IOHATHS,
TEOPEMBbI, CBOMCTBA B MPOILECCE TMOUCKA PEIIEHUS MaTeMaTUYECKU
chOpMYIUPOBAHHONW TPOOJIEMBI, MOJECIUPOBATh PEAIbHbIE CUTyallud Ha
A3bIKE T€OMETPUH, UCCIEN0BATH IIOCTPOCHHBIE MOJIEIIM C UCIIOJIb30BAHUEM
FEOMETPUYECKUX TIOHSATUA UM TEOpeM, ammapara ajireOpbl, pemarh
MPAKTUYECKUAE 3aJla4d, CBSA3AHHBIE C HAXOXKICHUEM T€OMETPUUYECKHUX
BEJINYNH,;

UMETh MpeJCTaBiICHUSI 00 OCHOBHBIX JTalax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM yacTu (GyHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHUYECKOE IINTAHUPOBAHHUE 10

KJIACC
Konu4yecTBo yacos DJIeKTPOHHbIE
No HaunmeHnoBaHMe pa3aesioB M TeM IPOrPpaMMBI (uudposbie)
- Beero Kontpoasubie  [Ipakrunuyeckue oGpazoBaTEILHELE
padoTbI padoThI pecypest
1 BBenenue B cTepeoMeTpuio 23 1
5 B3aumHOe pacnoio;keHue NpsIMBIX B 6 1
[IPOCTPAHCTBE
3 [TapayuienbHOCTD NPSAMBIX U IIOCKOCTEH B 8
IIPOCTPAHCTBE
4 [TeprieHIMKYIAPHOCTD NPSIMBIX U MIJIOCKOCTEMN o5
B IIPOCTPAHCTBE
'YTIIBI U pacCTOSIHUS 16
MHoOrorpaHHUKU 7
BexTops! B ipocTpaHcTBE 12
3 HOBTO})GHI/IG, 000011IeHNE U CUCTEMATHU3aI 1S 5 9
BHAHUHN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KosanuyectBo yacos JJIeKTPOHHBbIE
No /it HaumeHoBaHue pa3aesioB U TeM Kontponbmie  Tpareckie (uudposrbie)
NPOrpaMMbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI pecypest
1 AHQJINTHYECKAsI TEOMETPUS 15 1
) [ToBTOpEeHME, 0000IICHNE U CUCTEMATU3AIIHS 15 1
3HaHUU
3 O06bEM MHOTOTpaHHHKA 17 1
4 Tena Bparmienus 24 1
5 [Tnomaau mOBEpXHOCTH M 00BEMBI KPYTIIBIX 9 1
Ten
6 JIBr>KeHus 5 1
7 HOBTOPGHI/IG, 000011IeHNE U CUCTEMATU3ALIMS 17 5
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 8 0




IMPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBbHOM TIPOI'PAMMOBI

10 KJIACC
Kon .
[IpoBepsieMble peAMeTHBIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOM
NpOBepPsIeMOro .
00pa3oBaTeIbHON IPOrPaMMBbI CpeHero 001ero 00pasoBanus
pe3yJbTaTa
7 I'eomerpust
7.1 OnepupoBaTh MOHATUAMU: TOUKA, IIPsIMasi, IJIOCKOCTh
79 [TpyMeHsITh aKCHOMBI CTEPEOMETPUH U CIIECTBUS U3 HUX IIPU PELICHUN
' reOMETPUYECKHX 3a/1a4
73 OnepupoBaTh HNOHATHAMM: HAPAIEIBHOCTh U TNEPIEHIUKYISIPHOCTh
' NPSMBIX U MJIOCKOCTEN
74 KnaccupunupoBarh B3auMHOE PACHOJIOKEHHE MPSMBIX U IUIOCKOCTEH B
' POCTPAHCTBE
OnepupoBaTh MOHATUSAMU: ABYIPAHHBIM Yroj, IpaHd JBYTPaHHOIO yrija,
75 peOpo BYrpaHHOTO yria, JUHEHHBIA Yrosl ABYIPAaHHOIO yIJa, rpagycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBaTh MOHATUSAMHU: MHOIOTPAHHUK, BBIMYKJIBIM U HEBBITYKJIbIN
' MHOT'OI'PAaHHMK, 3JIEMEHTHI MHOTOTPAHHUKA, MIPaBIIIbHBIH MHOTOI'paHHUK
77 Pacrio3HaBaTh OCHOBHBIE BUbl MHOTOTPAHHUKOB (IHpaMuja, Mpu3Ma,
NpSMOYTOJIbHBIN Mapasienenunen, Kyo)
KnaccupunupoBaTb ~ MHOTOTPaHHUKM,  BbIOMpass ~ OCHOBAaHUS  JUIA
78 KJIaCCU(UKALMHU (BBIMYKJIbIE U HEBBITYKJIble MHOTOIPAaHHUKHU, [TPaBUIIbHbBIE
' MHOTOTPaHHHUKHM, TMpsSMble M HAKJIOHHBIE IPHU3MBI,
napauIeNIeUIe/Ibl)
79 OnepupoBaTtb MOHATUSAMMU: CeKymiast IJIOCKOCT, ceueHue
' MHOTOTPaHHHKOB
710 OOBACHATH MPUHIIUIIBI TOCTPOSHUS CEUEHUI MHOTOTPAHHUKOB, UCTIOIb3YS
' METOJI CIIe/IOB
CTpouTh CeYeHUS MHOTOIPAaHHUKOB METOJIOM CJIEJIOB, BBIMOJIHATH
7.11 (BBIHOCHBIE) TIOCKHE YEePTEXH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYD: BUA
CBepXy, COOKY, CHU3Y
Pemmats 3a1auy Ha HAXOXKJEHHE FTEOMETPUUYECKUX BETMYHMH M0 00pa3iam uiu
AIrOpuTMaM, IPUMEHS U3BECTHBIE aHAIMTUUYECKUE METOJBI NPU PEILIEHUU
7.12 CTaH/JAapTHBIX MaTEMATUYECKUX 3a7a4 Ha BBIYMCIECHUE PACCTOSIHUM MEXIY
MBYMsI TOUKaMH, OT TOYKH JIO MPSMOM, OT TOYKHJIO
MJIOCKOCTH, MEXAY CKPELIUBAIOIIMMUCS MPSMBIMU
Pemiath 331241 Ha HAXOXKIEHUE TEOMETPUYECKUX BEJIMUMH 110 00pa3laM UiH
7.13 QIroOpuTMaM, IPUMEHSS W3BECTHBIE AHAJIUTHUUECKHUE METOIbl IpHU
pELIEHNN CTAaHAAPTHBIX MATEMAaTUUYECKUX 3a/ad Ha BBIUMCIIEHHUE YIJIOB




MEXIy CKPCLIMBAIOLUIUMUCA MPSAMBIMHU, MEXAY IPSIMOU M IJIOCKOCTBIO,
MEXIY IUIOCKOCTSAMH, JBYTPAHHBIX YIJIOB

7.14

Boruncnsate 00bEMBI U IIIOMIAAN TOBEPXHOCTEH MHOTOTPAaHHUKOB (IIPU3Ma,
NUpaMua) ¢ TIpUMEHEHHEM (OpMyJl, BBIYUCIATH COOTHOIIEHUS MEXKIY
IJIOLIAISIMU [TOBEPXHOCTEN, 00bEMAaMHU MOT0OHBIX MHOTOTPAHHUKOB

7.15

OnepupoBaTh MOHATUSAMH: CUMMETPHS B IIPOCTPAHCTBE, LIEHTP, OCh U
IJIOCKOCTh CUMMETPHUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUHU (PUTypBI

7.16

W3Bnekatrb, npeoOpa3oBbIBaTh W HHTEPIPETUPOBATH HUHGOPMALUIO O
MPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (Urypax, TMPEACTaBICHHYIO Ha
YepTeKax U pUCYHKaxX

7.17

[TpumensTh reoMeTpudeckre (GaxKThl IS PEIICHUS CTEPEOMETPHUECKUX
3a/1a4, MPEIoaralolliuX HECKOIbKO IIaroB PELICHHs, €CIU YCIOBUSA
IIPUMEHEHUS 3aJ1aHbl B IBHOU (opMe

7.18

[IpumensaTs IIPOCTEHIINE IIPOIPaMMHBIE  CPEICTBA M DJIEKTPOHHO-
KOMMYHMKAIL[MOHHBIE CUCTEMBI TP PEILICHUN CTEPEOMETPUUECKHX 3a]1a4

7.19

HpI/IBOI[I/ITL IPpUMEPLI MAaTCMATHUYCCKUX SaKOHOMepHOCTeﬁ B IIPHUPOJAC H
PKH3HH, paClIO3HABATH IMTPOABJICHUC 3aKOHOB I'COMETPHUH B UCKYCCTBEC

7.20

[IpuMEHATH NOJydEHHBIE 3HAHMS HA IIPAKTHUKE: aHAIM3UPOBATh PEAJIbHbBIC
CUTYyallUM ¥ IIPUMEHATh W3YUYEHHBIE MOHATHUS B MPOLIECCE IOMCKA PEIEHUs
MaTeMaTH4ecKu cHOPMYJIMPOBAHHON MPOOIEMBbI, MOAEIUPOBATh peabHbIE
CUTyallUM Ha S3bIKE T€OMETPHM, HCCIIENI0BAaTh IOCTPOCHHBIE MOJEIU C
WCIIOJIb30BAHUEM T'€OMETPUUECKUX MOHATUN U TeopeM, ammapaTa aareOpsl,
peuaTb NPAaKTUYECKUE 3a7a4M, CBA3aHHBIC C HAXOXKICHUEM
TEOMETPUYECKUX BEIUUUH

11 KJIACC

Kon
MpoBepsieMoro
pe3yJbTarTa

IIpoBepsieMble NpeaMeTHbIE Pe3yJbTATHI 0CBOCHHUS OCHOBHOM
00pa3oBaTe/IbHOI MPOrPaMMbI CpeHero 00uero 00pa3oBanusi

6

I'eomeTpust

6.1

OnepupoBaTh MOHATUSAMH: LWIMHAPUYECKAs MOBEPXHOCTb, O0Opa3yroliue
HHHI/IHHPI/I‘—IGCKOﬁ IMOBCPXHOCTHU, MIUIHMHAP, KOHHWYCCKAasA ITOBCPXHOCTD,
oOpa3yromue KOHHYECKOW  MOBEPXHOCTH, KOHYC, cdepuyeckas
[MOBEPXHOCTh

6.2

PacriozHaBaTh Tena BpauieHus (IMIMHIpP, KOHYC, cdepa U 1map)

6.3

OOBSICHITH CITOCOOBI MOTYYESHHUSI TEJ BpaIlleHUs

6.4

KnaccuguimpoBatb B3auMHOE pacronokeHue chepsl v IIOCKOCTH




6.5

OnepupoBaTh MOHATHSIMH: HIAPOBOM CErMEHT, OCHOBAHHE CETMEHTA,
BBICOTA CETMEHTa, LIApOBOIl CJIOW, OCHOBAaHUE IIAPOBOTO CIIOSI, BHICOTA
IapOBOTO CJIO0SI, IIAPOBOM CEKTOP

6.6

Boruncisate 00bEMBI W IUIOIIAAM TOBEPXHOCTEH Tel  BpalleHus,
FEOMETPHUYECKUX TeJl C MPUMEHEHHEM (PopmyIT

6.7

OmnepupoBarh TOHSATHSAMU: MHOTOTPAHHUK, BIIMCAHHBIA B cdepy u
OTMCaHHBIN OKOJIO cdepsl, cdhepa, BMcaHHAsE B MHOTOTPAHHUK WM TEJO
BpalllCHUS

6.8

BBIYHCISATE COOTHOIICHUS MEXK/TY TUIOIIAIMHU ITOBEPXHOCTEH U 00bEMaMu
MOIOOHBIX TE

6.9

N306paxaTts u3ydaemble GUTYPHI OT PYKH M C HMPUMEHEHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB

6.10

BbInonHATE (BBIHOCHBIE) IUIOCKHE YEPTEXKH W3 PUCYHKOB IPOCTHIX
00BEMHBIX QUIyp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEUEHUsS Tell
BpalleHus

6.11

W3Bnekatb, WHTEPHpPETUPOBATH U MpeoOpa3oBbIBaTh HH(POpPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETpUYECKUX (uUrypax, MNpeACTaBICHHYIO Ha
YepTeKax U PUCYHKaX

6.12

HpI/IMeHHTB reOMCTPHUUICCKUC (1)8.KTLI U pCIICHUS CTCPCOMCTPUYCCKUX
3aa4d, NpeArojararommux HECKOJIbKO MIaroB pCHICHUA, C€CJIIN YCIIOBHUA
MPUMCHCHUS 3aJIaHbI B SIBHOU (bopMe

6.13

OnepupoBath MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BbInomHATE NEHCTBUS CIIOKEHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB U
YMHOXKEHUSI BEKTOpa Ha YHUCIO, OOBICHSITh, KAKUMHU CBOWCTBAMU OHHU
00J1a1ar0T

6.15

HpI/IMeHHTB MpaBHJIO MMapaJljieJICIrIieAa ITPU CJIOKCHUHN BEKTOPOB

6.16

OHCpI/IpOBaTI) MOHATHUAMUA: ACKAPTOBLI KOOPAMHATEI B ITPOCTPAHCTBE, BEKTOP,
MOAYJIb BEKTOpPA, PaBEHCTBO BCKTOPOB, KOOPANHATHI BEKTOPA, YIroJl MCKIAY
BEKTOpPaMH, CKaJIPHOC TPOU3ZBCACHHUEC BCKTOPOB, KOJUIMHCAPHBIC U
KOMITJTaHAPHBIC BEKTOPBI

6.17

HaxoauTh cyMMy BEKTOPOB M TPOM3BEIEHNE BEKTOPA Ha YHCIIO0, YTOJI MEXKAY
BEKTOpaMHM, CKaJIIPHOE IPOU3BEACHME, PAaCKIaJbIBaThb BEKTOpP IO JBYM
HEKOJUIMHEApHBIM BEKTOpaM

6.18

3a,ZIaBaTB IIJIIOCKOCTH YPABHCHUEM B )IeKapTOBOfI CUCTEME KOOpAHAT

6.19

Pemrate HpOCTCfIH.IPIC rCOMCTPHUYCCKUC 3a/Ja4 HA MPUMCHCHUC BCKTOPHO-
KOOPAWHATHOI'O METO1a

6.20

PemraTe 3aJa4u Ha J0Ka3aTCiIbCTBO MATECMATHUYCCKUX OTHOIIEHUHA W
HaXOXIACHUEC TCOMETPUUCCKHUX BCJIHWYHH II0 06pa3uaM UK aJIropuT™Mam,
MPUMCHSSA HU3BCCTHBIC MECTOAbL npu peuICHUH CTaHAapTHBIX

MATEMATHYCCKHUX 3a1a4




6.21

[IpumensaTs IIPOCTEHIINE IIPOIPAMMHBIE CPEICTBA U IJIEKTPOHHO-
KOMMYHHMKAI[UOHHBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUUECKHX 3a]1a4

6.22

[IpuBOIUTE MpPUMEPHI MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B MpUpPOAE U
PKU3HH, PACIIO3HABATh MPOSBICHNUE 3aKOHOB T€OMETPUHU B UCKYCCTBE

6.23

[IpuMeHATh MOJydYEHHBIE 3HAHUS HA NPAKTUKE: aHAIU3UPOBATh PEATIbHBIE
CUTYallUU U IIPUMEHSATh U3YUYEHHBIE NIOHATHS B IIPOLECCE ITOUCKA PELICHUS
MaTeMaTH4ecKu cHOpMyIUPOBAHHON MPOOIEMBI, MOACITUPOBATh peallbHbIC
CUTyallUM Ha A3bIKE TI'€OMETPHUM, MCCIEAOBaTh IIOCTPOCHHBIE MOJIEIHU C
WCTIOJIb30BAHUEM T'€OMETPUYECKUX TOHATHI U TEOpeM, ammapara aareOpsl,
pelaTh MPaKTUYECKUE 3aJa4d, CBSA3aHHBIE C HAXOXKICHUEM
reOMETPUYECKUX BEIIMYMH




HHPOBEPAEMBIE DJIEMEHTbBI COAEPKAHUS 10

KJIACC

Kon

[IpoBepsieMblii 3JIEMEHT COIEPKAHMS

7

['eomerpus

7.1

OCHOBHBIC ITOHATHS CTCPECOMCTPHUHU. Tqua, InpsAMasd, IJIOCKOCTb, IIPOCTPAHCTBO.
[ToHsTHE 00 aKCHOMATHYECKOM IMOCTPOCHUHU CTEPCOMETPUHN: AKCUOMBI CTCPEOMETPHUHU 1
CJIICACTBHA U3 HUX

7.2

B3zanMHOE pacIionoKeHUe NPSIMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIINEC, TTapaJlICIIbHbIC
U cKpeuuBatonecs npsmsle. [TapamienbHoCTb IpsMBIX U IITIOCKOCTEN B IPOCTPAHCTBE:!
napajuleJbHble  IpsIMblE B IPOCTPAHCTBE, MApPAUIEIbHOCTh TPEX  MNPSMBIX,
[apaJUIEJIbHOCTD MPSMONW U IUIOCKOCTH. YTJIBIC COHAIpPAaBIECHHBIMA CTOPOHAMHM, YTOJl
MEXIy IpSAMBIMU B IIPOCTpaHCTBE. llapaynenbHOCTh IUIOCKOCTEH: NapajljiesIbHbIC
IJIOCKOCTH, CBOMCTBA MapauIeNIbHBIX ILIOCKOcTed. [Ipocreimme npoCTpaHCTBEHHBIE
(Gurypsl Ha TUIOCKOCTU: TETPASP, KyO,

napajuieenune, IOCTPOSHNUE CEYeHUI

7.3

[leprieHAUKYIAPHOCTh NPSIMOM M IUIOCKOCTH: NEPHEHAMKYJSAPHBIE IIPSMBIE B
IIPOCTPAHCTBE, IIPSMBIE MMAPAJUICIbHBIE U NEPIEHIUKYISIPHBIE K IUIOCKOCTH, IIPU3HAK
NEPIEHAUKYJISIPHOCTH IPSIMOM M IIJIOCKOCTH, TEOPEMa O MPSIMOM NEPIEHIUKYISIPHON
IIJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YroJl MEKAY MPSMON U IJIOCKOCTBIO, ABYTPAaHHBII
YTOJ1, INHEWHBIN YTOJ1 ABYTPaHHOIO yria. [IepneHiuKyisp 1 HaKJIIOHHBIE: PACCTOSHUE OT
TOYKU JO TUIOCKOCTH, PAaCCTOSHHE OT IMpPSIMOM /10 MJIOCKOCTH, MPOEKIMs (UTYypbl Ha
IJI0CKOCTh. [Iepnen AuKyIApHOCTD INIOCKOCTEN: IPU3HAK MEPIICHIUKYIAPHOCTH ABYX
mockocreil. Teopema 0 TpEX meprneHIuKyIsIpax

74

[loHATHE MHOIOrpaHHUKA, OCHOBHBIE OJJIEMEHTbl MHOTIOIPDAHHMKA, BBINYKIBIE U
HEBBIIIYKJIbIE MHOTOIDAHHMKH, pa3BEPTKAa MHoOrorpaHHuka. IIpusma: n-yrosbHas
npU3Ma, TPaHu U OCHOBAHMUS IPU3MBI, TIpsSIMasi U HAKJIOHHAs IPU3MBbI, OOKOBast U MOJIHAs
MOBEPXHOCTh Mpu3Mbl. l[lapamnenenunen, mpsAMOYrOJIBHBIA MapajuleICIUIE] U €ro
cBoiicTBa. [Iupamuia: N-yrojapHas nupamuja, TpaHd U OCHOBaHWE MUPaMUJIbI, OOKOBas
W TIOJIHAsl MOBEPXHOCTh NMUPAMMJIbl, IPaBWIIbHASA M YCEUEHHAs NMUpaMuja. DJIEMEHTHI
npu3Mbl W npamMuibl. [IpaBuiibHBIE MHOTOTPaHHUKH: TOHATHE MPAaBHIBHOTO
MHOTOIDAHHMKA, IpaBHJbHAas MpHU3Ma W TMPaBWIbHAs NUPAMHUAA, [PAaBHIbHAS
TpeyrojbHas HUpaMua U NpaBUIbHBINA TeTpasap, Kyo. [IpeacraBienue o mpaBUIbLHBIX
MHOTOIPAHHHUKAX: OKTajap, NOAEKa’dap M ukocasapyrue CedeHus

MPU3MBI U IMPAMHU/IBI

7.5

CI/IMMeTpI/Iﬂ B IPOCTPAHCTBC: CUMMCTPUA OTHOCHUTCIIbHO TOYKH, HpﬂMOﬁ, IIJIOCKOCTH.
DJIEeMEHTBI CUMMCTPUHN B nmupaMujaax, napamiCiIcnmicaax, IMpaBUJIBHBIX
MHOT'OI'paHHHUKaX

7.6

Bbruucnenue 31eMEHTOB MHOTOTPaHHMKOB: pEOpa, auaroHanu, yrisl. llmomans
0OOKOBOI IIOBEPXHOCTH M IIOJIHOW IIOBEPXHOCTU IPSAMOM IIPU3MBI, IUIOLIAJb

OCHOBaHUH, TeOpeMa 0 OOKOBOM MOBEPXHOCTH MPAMOM mpu3Msbl. [lnomans GokoBoOMH




MOBEPXHOCTU M TOBEPXHOCTH MPABWIBHOW MUpaMUIbl, TEOpeMa O IUIONIaan
yceuénHoii nupamubl. [lonstre 06 06béme. OO0BEM MUpaMuUIbl, TPUIMBI

7.7

[Tomo6HbIe Tena B mpocTpancTBe. COOTHOIIEHUS MEXKY IIOIAIIMHU IIOBEPXHOCTEH,
00BbEMaMU MTOIO0HBIX TENT

11 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

6

["'eomerpus

6.1

umuaapudeckas IOBEPXHOCTh, 00pa3yroline HMIMHIPUIECKOH TOBEPXHOCTH, OCh
IWIMHAPUYECKOW noBepXxHocTH. LlmnmuHap: ocHOBaHUS M OOKOBas MOBEPXHOCTH,
o0pasyromias 1 oCh, IUIOIIAlb OOKOBOI U MOIHOM OBEPXHOCTH

6.2

KoHnyeckasi TOBepXHOCTh, 00pa3yrolne KOHUIECKOW MTOBEPXHOCTH, OCh U BEPIIUHA
KOHUYECKOW TOBEepXHOCTH. KOHyc: OCHOBaHME W BepiiuHa, oOpa3yrolias U OcCh,
rIoIIa1b OOKOBOM U MOJTHON MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yrolne

U BBICOTA, OCHOBaHUS U OOKOBAsi IOBEPXHOCTh

6.3

Cdepa u map: ueHtp, paanyc, JuaMeTp, IUIOMAIL TOBEPXHOCTH chepbl. Bzanmuoe
pacmonoxeHue cdepsl U TIIOCKOCTH, KacaTeibHas IIIOCKOCTh K cdepe, Miomaab

cdepsl

6.4

I/I306pa)KCHI/Ie TCJI BpallICHUS Ha INIOCKOCTH. PaSBépTKa NUJIMHAPAa U KOHYCa

6.5

KoMOuHammu ten BpalleHus U MHOTOTPAaHHUKOB. MHOTOrpaHHMK, OMMCAHHBIN
0KOJIO cepsl, cepa, BIUCAaHHAS B MHOTOI'PAaHHUK, WM TEJIO BPALLICHUS

6.6

[Mousatue o6 oOvéMe. OcHOBHBIE cBOMcTBa 00BEMOB Tei. Teopema 00 oO0BEME
NpPSMOYTOJIBHOTO Mapaijienenunena u ciaeacTsus u3 He€. O0bEM LHMIMHIpPA, KOHYCA.
O0bEM 11apa U MIoIaab chepbl

6.7

[Tono6HbIE Tena B mOpocTpaHcTBe.  COOTHOWIEHWMST  MEXIy  IJIOUIAJIMHU
MOBEpXHOCTEN, 00bEMAMHU MTOOOHBIX TE

6.8

CeueHus OUJIMHApPAa (napannenLHo U NCPHCHAUKYIISIPHO OCI/I), CCUCHUSA KOHYCa
(napaﬂnenLHoe OCHOBAHUIO U MMPOXOAAIICC YCPE3 BepH_II/IHY), CCUCHUS 1Iapa

6.9

BexkTop Ha miockoctTh M B mpocTpaHcTBe. CIIO)KEHHE W BBIUMTAHUE BEKTOPOB.
'YMHOXEHUE BEKTOpa Ha 4uClIo. Pa3jnoxkeHue BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBuino nmapamnenenunena. Pemenne 3anad, cBA3aHHBIX ¢ IPUMEHEHHEM
[IpaBUJI IEUCTBUH C BEKTOPaAMHU

6.10

[IpsamoyronbHasgs cucTEMa KOOpAMHAT B mpocTpaHcTBe. KoopauHatsel BeKTOpa.
[Mpocreitmne 3agaud B KOOpAMHATAX. YTON MEXAy Bekropamu. CkaispHoe
[MPOU3BEJCHUE BEKTOPOB. BhIUMCIEHUE YIIIOB MEXKAY NMPSIMBIMU U IUIOCKOCTSIMM.

KOOp,Z[I/IHaTHO-BeKTOpHHﬁ MCTOJ TpHU PCHICHUN TCOMCTPHUICCKUX 3a/1a4




IHPOBEPSAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUS OCHOBHOM OFPA3OBATEJILHOM
ITPOI'PAMMBbI CPEJTHEI'O OBIIEI'O OBPA30OBAHUA

Kon
NMpoBePsIeMOro

TpeOOBaHUsA

IIpoBepsiemble TPeOOBAHUSA K NIPEAMETHBIM Pe3yJIbTAaTaM OCBOCHHUS
OCHOBHOM 00pa30BaTeJIbHOM MPOrpaMMbl CPeHEro 001ero

o0pa3zoBaHus

Branenue MetogamMu 10Ka3aTeNlbCTB, AITOPUTMAMU PELICHUS 3a/1a4; YMEHUE
GbopMyIUpOBaTh W ONEPUPOBATH TOHSATHUSMHU: ONPEICIICHUE, aKCHOMa,
Teopema, CJIEJICTBHE, CBOMCTBO, MPU3HAK, JOKA3aTEeIbCTBO, PABHOCUIILHBIE
GbOpMyIUPOBKHU; TMPUMEHITh HX; yMeHue (OpMyIUpoBaTh OOpaTHOE U
MIPOTHUBOIOJIOKHOE YTBEPKICHUE, TPUBOAUTH MPUMEPBI U KOHTPIPUMEPHI,
MCIIOJIb30BaTh ~ METOJl ~ MAaTEeMaTHYECKOM  MHAYKIHMH;  MPOBOJUTH
MOKa3aTeJIbHBIC PACCYXKIEHUS MIPU PEIICHUH 3a]1a4, OIEHUBATh JIOTHUYECKYIO
MpPaBUIBHOCTh  PACCY)XKJCHHMI; yYMEHHUE  ONEpPUPOBATH  IMOHATUSMU:
MHOECTBO, IIOJIMHOXECTBO, ONEpPALMM HAJ MHOXXECTBaMHU; YMEHHE
MCIIOJIb30BaTh  TEOPETHKO-MHOXKECTBEHHBIM — ammapar Il  OIHMCAHUS
[pEATbHBIX MPOIECCOB W SIBJICHUN W MPU PEUICHUHU 3a7a4, B TOM YHUCIE U3
MpPYruX y4eOHBIX MpPEeIMETOB; YMEHHUE OINEpUpOBaTh MOHATHSAMU: Trpad,
CBsI3HBIN Ipad, nepeBo, UK, Tpad Ha IUIOCKOCTH; YMEHHE 3aJaBaTh H
OMUCHIBaTh Trpadbl Pa3TMIYHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl P pEIICHUH 3a/1a4

'YMeHue omnepupoBaTh MOHATHSMH: HAaTypajJbHOE YHUCIO, LEN0e YHCIIO,
CTENEHb C LIEJbIM MTOKa3aTeleM, KOPEeHb HATypaJbHOM CTENEHU, CTENEHb C
pallMOHAJIbHBIM I10KA3aTeIEM, CTEIEHb C JEHCTBUTEIBHBIM IOKA3aTENIEM,
morapum dYHciaa, CUHYC, KOCMHYC W TaHTE€HC IPOU3BOJIBHOTO YHCIA,
OCTaTOK IO MOJYJI0, PAlMOHAJIBHOE YHUCIO, HUPPALUOHAIBHOE YHCIIO,
MHO’KECTBA HATYPaJIbHBIX, II€JIbIX, PAllMOHAIILHBIX, IEHCTBUTEIBHBIX YHCEI;
YMEHHE HCHOJb30BaTh MPHU3HAKK JETUMOCTH, HaWMEHBIIUN OOImuMil
enuTeNns 1 HauMeHbIee ooliee KpaTHoe, anroputM EBkinia npu pemeHuu
3asiay; 3HAKOMCTBO C Pa3jIMYHbIMHU MO3UIIMOHHBIMUA CHCTEMaMU CUHCIICHUS,
YMEHHE BBINIOJIHATH BBIYUCIICHNE 3HAUEHUHN U MPeoOpa3oBaHus BhIpaKEHUN
CO CTeNeHsMHU M Jorapupmamu, mpeoOpa3oBaHus APOOHO-PALMOHATBHBIX
BBIDQXCHUM; yMEHHE ONEpUPOBATh MOHATUSAMU: I[OCIENOBATEIBHOCTD,
aprudMeTHUecKas Mporpeccus, reoMeTpudeckas Mporpeccus, 0OECKOHEUHO
yObIBaroIass  reoMeTpuuecKass  IpOrpeccusi;  yMEHUE  33/1aBaTb

MOCJIe0BATEIHHOCTH, B TOM UHCJIE C TOMOIIbIO PEKYPPEHTHBIX (HOpMYI;




YMEHHE OIEepUPOBATh HOHATUSAMH: KOMIUIEKCHOE YHCIO, CONpPSKEHHBIE
KOMILJICKCHBIE YHCJa, MOIYJIb M apryMEHT KOMIUIEKCHOTO 4ucia, (gopma
BanvcU KOMIUIEKCHBIX 4YMCENl (FeOMeTpUuecKas, TPUIOHOMETpUYecKas U
anreOpanyeckas); yMeTb IPOU3BOAMTH apu(MeTHUecKue ACUCTBUS C
KOMIUIEKCHBIMH ~ YHMCJIaMM;  IPUBOAUTH  IPUMEpPbl  UCIOJIb30BAHUS
KOMIUIEKCHBIX YMCEJI; OIEpUPOBATh MOHATHAMM: Marpuua 2x2 u 3x3,

OIMpCACIIMTEIIb MaTPUILIBI, I‘eOMeTpI/ILIeCKI/Iﬁ CMBICJI OIIPEACIIUTEIIA

'YMeHue oInepupoBaTh IOHATHAMM: PpalUOHAIBHBIC, HPPAaLUOHAIIBHBIC,
noKa3aTeJbHbIC, CTENEHHBIE, JOTapu(pMHUUYECKHe, TPUTOHOMETPHUUECKUE
YPaBHEHHUS U HEPABEHCTBA, UX CUCTEMbI; YMEHHE ONIEPUPOBATh MOHATUAMU:
TOKIECTBO, TOXKJIECTBEHHOE INpeoOpa3oBaHKUE, YpaBHEHHE, HEPaBEHCTBO,
CUCTEMAa ypPAaBHEHUH M HEPAaBEHCTB, pAaBHOCWIBHOCTb YpPaBHEHUH,
HEPABEHCTB U CUCTEM; YMEHHE PElllaTh YpaBHEHUS, HEPABEHCTBA U CUCTEMBbI
C IOMOIIBIO Pa3IMYHBIX NPUEMOB; pellaTb ypaBHEHUS, HEpPaBEHCTBA U
CUCTEMBI C IApaMETPOM; IPUMEHATh YPABHEHUS, HEPABEHCTBA, UX CUCTEMBI
[UIsL PEILIEHUsT MaTeMaTHYECKUX

gaJgad 1 3aga4 U3 pa3jIndHbIX obnacreit HAayKHu U peanLHoﬁ KHN3HHU

YMeHue onepupoBaTh MOHATUSAMH: (DYHKIHS, 4UYETHOCTH (DYHKIHH,
NEPUOJIMYHOCTh (YHKIIMH, OTPAaHUYEHHOCTh (YHKUUH, MOHOTOHHOCThH
GyHKIMU, 3KCTpeMyM (YHKIMHM, HauOoJiblliee M HaUMEHbILEE 3HAUCHHS
(GYHKIIMM Ha NPOMEXYTKE, HempepbiBHas (YHKIUS, aCUMITOTHI rpaduka
GyHKIMKM, TiepBasi U BTOpas MPOU3BOAHAS (DYHKLIUH, F€OMETPUUYECKUNA U
¢u3nueckuif  CMBICI  MPOU3BOAHOM, MEpBOOOpa3Has, OIpeaeTIEHHBIN
UMHTETpajl, yYMEHUE HAaxXOAMThb AaCUMIITOTHl Tpaduka (QYHKIUH;, yMEHHUE
BBIUMCIISATH IPOU3BOJHBIE CYMMBI, IPOU3BEACHHUS, YACTHOI'O U KOMITIO3ULIUN
(GyHKIMA, HAXOAUTh YpaBHEHHUE KacaTeJIbHOU K TpaduKy QyHKIIUU; YMEHUE
HaXOJUTh MPOU3BOAHBIE AJIEMEHTAPHBIX (YHKLIMN; YyMEHHE HCIOJIb30BATh
NPOU3BOJIHYIO JUIS HCCIIEAOBAaHUS (QYHKUMH, HAXOAUTh HAWOOJbIINE U
HAaUMEHbIINE 3HA4YeHUs (QYHKUMHA; CTPOUTH TpapuKd MHOTOWIEHOB C
MCIIOJIb30BaHMEM  afmapara MaTeMaTH4YecKOro aHalu3a; MPUMEHSTh
IIPOU3BOJHYIO Ul HAXOXACHMSI HAWIYYIIEro PELIEHUs B NPUKIAJHBIX, B
TOM YHCJIE COLUAIBHO-I)KOHOMHUYECKUX U (PU3MYECKHX 3a]jauyax; HaXOJUTh
rionaad U 00bEMBI GUTYp C MOMOIIBIO UHTETpalia; MPUBOJUTH HMPUMEPHI
MaTeMaTUYeCKOTO MOJEIMPOBAHUS C

MOMOIIBIO T (epeHInaTBbHBIX YPaBHEHUI

'YMeHne ONepUpOBATh MOHATUSAMHU: Tpaduk QyHKIMM, oOpaTHas
¢dbyHKuus, kKoMno3uuus (GpyHKIUH, JuHEHas (yHKUWSA, KBaapaTHYHAs

byHKIHS, parmoHaIbHas byHKIHS, CTCTICHHAS byHKIWHS,




TPUTOHOMETPUYECKHE (PYHKITUU, 0OpAaTHBIE TPUTOHOMETPHYECKUE (PYHKITNH,
nokaszateibHas M Jiorapudmuueckas (yHKIHU; YMEHHE CTPOUTH rpaduku
M3y4eHHBIX (YHKIMH, BBIIOIHATH MpeoOpa3oBaHus rpaduKoB (QYyHKIH,
MCIOJb30BaTh IpauKU Ul M3Y4EHHUs IPOLECCOB U 3aBUCUMOCTEH, Ipu
peLIeHUH 3aJad U3 JAPYruX y4eOHbIX MPEeIMETOB M 3aJad U3 peallbHOU
PKHU3HHM;, BBIpaXaTh (opMynamMu 3aBHCHUMOCTH MEXIY BEIMYMHAMH,
MCIIOJIb30BaTh CBOWMCTBA M TpaduKu (YHKUMN Ui PELICHHUsS YpaBHEHHH,
HEpaBEHCTB M 3aJady C [apaMeTpamH; H300pakaTb Ha KOOpPAMHATHOM
IJIOCKOCTH MHOKECTBA pEeIlIEHUI ypaBHEHUN, HEPAaBEHCTB

M UX CUCTEM

YMeHMe pemaTh TEKCTOBBIE 3a/Jaud pa3HbIX TUIOB (B TOM YHCIE Ha
IPOLIEHTHI, JOJU U YacTH, Ha JBUKEHHE, pabdOTy, CTOMMOCTh TOBapoOB U
yCIIyT, HaJIOTH, 3a7auyd U3 00JacTHU YNpaBICHHs JUYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTABJIATh BBIPAXKEHUS, YpaBHEHUs, HEPaBEHCTBA M UX
CUCTEMBI II0 YCIOBUIO 3aJaud, MCCIECI0BAaTh IIOJIy4YCHHOE PECIICHHUE U
OLICHUBATh IPABJONOAOOHOCTE PE3yJIbTAaTOB; YMEHHE MOJEINPOBATh
pealbHble CHTyallud Ha S3BIKE MAaTEMAaTUKH; COCTABIIATH BBIPAKEHHS,
YPaBHEHUs, HEPABCHCTBA U UX CUCTEMBI 10 YCIIOBHUIO 3a7a4M, UCCIIEI0BATh
IIOCTPOEHHBIE MOJEIU C HCIIOJIb30BAHMEM alllapara

anreOpbl, MHTEPIPETUPOBATh MOTYYESHHBIH Pe3yabTaT

'YMeHue omnepupoBaTh MOHATHUSAMU: CpelHee apudmernyeckoe, MeAHaHa,
HauOOJIbIlIeE U HaUMEHBIIIEE 3HA4YCHUA, pasMax, AJUCICPCUA, CTaAaHAAPTHOC
OTKJIOHEHHE YHCJIOBOIO0 Habopa; YMEHHME H3BJIEKaTh, WHTEPIIPETHUPOBATH
nH(pOpMaIIMIO, TIPEICTABICHHYIO B TaOJHIaX, Ha AMAarpaMMax, rpadukax,
OTPa)KaIOIIYI0 CBOMCTBA pEaJIbHBIX IMPOLIECCOB M SIBICHUM; MPEACTABIAThH
uHpOpMaIMi0O ¢ TOMOIIbIO TaOMWIl W  JAWarpamMm; HCCJEIO0BaTh
CTaTUCTUYCCKUEC MOAaHHBIC, B TOM YHUCIC C NPUMCHCHHEM rpa(bnqecxnx
METOZOB U AJEKTPOHHBIX CPEACTB; rpadUUYecKu HCCIEN0BAaTh COBMECTHBIC
HAOMIO/IEHUsT C TIOMOIIBI0 JUarpaMM pacCeWBaHHUS U JHMHEHHOU

perpeccuu

'YMeHue oneprupoBaTh MOHATUSAMU: CITy4aiiHBIN OMBIT U CIIy4aiiHOE COOBITHE,
BEPOSITHOCTh CIy4ailHOrO COOBITHS; YMEHHUE BBIYUCIATH BEPOSTHOCTH C
MCIIOJIb30BaHUEM IpapUUECKUX METOJIOB; MPUMEHSITH (DOPMYIIbI CIIOKEHUS U
YMHOXEHHUSI BEpOSATHOCTEW, (OpMyNly TIOJHOW BEpPOSITHOCTH, (QOpMyTy
bepuymnnmn, komOnHaTopHBIe (haKTHI M (HOPMYJIBI; OLEHUBATH BEPOSTHOCTH
peanbHBIX COOBITUH; YMEHHE ONEepPHUPOBATH MOHATHUSIMHU: clly4yanHas
BEIMYMHA, PACIPENEICHUE BEPOATHOCTEM,

MAaTEMATUYCCKOC OXUIAAHUC, OUCIICPCUA U CTAHAAPTHOC OTKIOHCHHUC




CIy4ailHOW  BeNWYMHBI, (QYHKIMM paclpeieneHuss U  IUIOTHOCTHU
[PaBHOMEPHOI0, MOKA3aTEIbHOTO U HOPMAJIbHOTO PACIpENEICHU; yMEHNE
MCII0JIb30BaTh CBOMCTBA M3YyYEHHBIX PAaCHpEIENICHUIN JUIsl PELIEeHUs 3a/1ay;
3HAKOMCTBO C IMOHSTHSAMH: 3aKOH OOJIBIIMX YHCEJ, METOJbI BHIOOPOUHBIX
MCCIIEIOBaHM; yMEHHE MPUBOJAUTH IPUMEPHI IPOSBICHUS 3aKOHA OOJIBIINX
4Krced B NMPHUPOIHBIX W OOLIECTBEHHBIX SIBJICHUSAX; YMEHHUE OIEPHPOBATH
NOHATUSIMM:  COUYETaHWE, IIEPECTAaHOBKA, YMCJIO COYETaHWM, YHCIIO
nepectaHoBok; OuHOM HpIOTOHA; yMeHHE NPUMEHATh KOMOWHATOpHBIE
(bakThl U pacCy>KIACHUs JUIs PEelIeHus 3a/1a4; OLIEHUBATh BEPOSITHOCTH
peambHBIX  COOBITHIA; COCTaBJIATh

BCPOATHOCTHYIO MOACIIb U UHTCPIIPETUPOBATH HOHy‘IGHHLIﬁ pe3yibTar

YMeHue  onepupoBarb  INOHATUSAMH:  TOYKA, IIpsAMas, IUJIOCKOCTb,
MPOCTPAHCTBO, OTPE3OK, JIyY, BEIUYMHA YIJIa, IUIOCKUWA YroJl, ABYIpaHHbIN
YTOJI, TPEXTPAHHBIA YIoJI, CKPEIIMBAIOIIMECA MPAMbBIC, MAPAIIIEIBHOCTh U
NEePHEHANKYISIPHOCTD MPSAMBIX U IJIOCKOCTEH, YroJl MEXAy MPSMBIMHU, YOI
MEXIy MPSAMOM M MIIOCKOCTBIO, YIOJ MEXAY IUIOCKOCTSIMHU, PACCTOSTHUE OT
TOYKH OO0 INNIOCKOCTH, PACCTOSAHUC MCKAY IMMPAMBIMH, PACCTOAHUC MCKAY
MJIOCKOCTAMHU, YMCHHEC HCIIOJb30BaTh IpHU PCHICHUH 3ada4 H3YUCHHBIC
(bakThl ¥ TEOpeMbl IUIAHUMETPUHU; YMEHHUE OIEHUBATh pa3Mepbl 00HEKTOB
OKPYXKaroIlero MUpa; CTPOUTh MATEMATHYECKUE MOJEIM C I[OMOIIBIO
CCOMETPHUICCKUX HOHATHH U

BCJIMYNH, pCIIaTh CBA3AHHBIC C HUMHU IMPAKTUYCCKUC 3aJa4N
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'YMeHue ornepupoBaTh MOHATUSAMU: IUIOMIAJL (GUTYPBI, 00bEM (UTrypHI,
MHOTOTPaHHHK, IPABUJIbHBIM MHOTOTPaHHUK, CEUEHUE MHOTOTpaHHHKA, KYO,
napajujelenunes, npusMa, nupaMuaa, Gurypa u MmoBepXHOCTb BpaIlleHUs,
IWIMHAP, KOHYC, mmap, chepa, miuomans chepsl, MIOMmaab MOBEPXHOCTH
NUpaMUJIbI, MPU3MBI, KOHYyca, IWIMHIpA, 00BEM KyOa, MpSIMOYroJbHOTO
napajulefienunena, NUPaMUIbl, MPU3MbI, LWJIMHApPA, KOHYyca, IIapa,
pa3BEpPTKa IMOBEPXHOCTH, CEUEHHUSI KOHYCAa U LIMJIMH/PA, apaJUIeIbHbIE OCH
WIA OCHOBaHHMIO, CEYEHHME IIapa, IUIOCKOCTh, Kacaromascs chepsl,
LWIMH]Ipa, KOHYCa; YMEHUE CTPOUTh CEUeHHEe MHOTOTpaHHHKA, H300pakaTh
MHOTOTPAaHHHUKH, (DUTYpbl U MOBEPXHOCTHU BpAICHHS, UX CEYCHMS, B TOM
4KCIie C MMOMOLIBIO IEKTPOHHBIX CPEACTB; YMEHUE IPUMEHSTH CBOWCTBA
FEOMETPUUECKUX (UTYpP, CaMOCTOSITENBHO (OPMYIUPOBATH ONpPECICHUS
M3yd4aeMbIX (GUryp, BBIIBUTaTh THMIIOTE3bl O CBOWCTBAX M IMpU3HAKAX
reoMeTpUYecKuX (GUryp, 000CHOBBIBATH WIIH

ONpoBepraTh HMX; YMEHHE NpPOBOIUTH Kiaccuukauuioo ¢Guryp 1o




Pa3sInuYHbBIM IIPU3HAKAaM, BBIIIOJIHATH HCO6XOL[I/IMI>IG JOIIOJITHUTCIIbHBIC

MOCTPOCHUS
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YMeHue omepupoBaTh HOHSATHAMH: [JBIDKCHHE B  IIPOCTPAHCTBE,
napajuieNIbHbId MEPEeHOC, CUMMETPHS Ha IJIOCKOCTH W B IPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue TNOAO0Ms, MOMO00HBIE (UTYpPBI; yMEHUE
pacno3HaBaTh paBHBIC M IMOJOOHBIE (UTYpPHl, B TOM YHCIE B TPHPOJIE,
MCKYCCTBE, apXUTEKTYpEe; MCHOIb30BaTh I€OMETPUYECKUE OTHOILCHUS TPU
pELICHNH 3a7a4; HAXOAWUTh TCOMETPUYECKHE BEIUYMHBI (UIMHA, YTOJ,
IoIaab, 00BEM) IIPU PEIICHUH 3a/1a4 U3 APYTrUX y4eOHBIX IPEAMETOB U U3
pEaNbHOW J)KU3HU;, YMEHHE BBIYUCIIATH T€OMETPUYECKUE BEIUYHMHBI (JUIMHA,
YroJ, IJIOMmaab, 00BEM, IUIOMIAAb MOBEPXHOCTH), MCIIONB3Ys H3YyUCHHBIC
GopMyIBI U METOABI, B TOM YHCIIE: TUIONMAAb TOBEPXHOCTH MHUPAMUIBI,
npu3Mbl, KOHYyca, IIWIMHApA, Iuiomanek cdepsl; 00BEM  Kyoda,
NPSIMOYTOJIBHOTO TIapajUIeNICNHIe/ia, MTHUPAMUbI, TPU3MBI, HIHHAPA,

KOHYCa, 1apa, YMCHUC HAXOAUTb OTHOLICHUC 00BEMOB l'IOI[O6HbIX (1)I/Il“yp
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'YMeHHe omnepupoBaTh MOHATHUSMU: MPSIMOYrojbHAas CHCTEMa KOOPJIMHAT,
BCKTOpP, KOOPAHWHATBI TOYKH, KOOPAWHATBI BCKTOpPA, CyMMa BCKTOPOB,
NpOM3BEJCHUE BEKTOpa Ha WYHUCIO, pPAa3loKEHHE BEKTopa IO 0Oa3wucy,
CKaJISIpHOE TPOM3BEICHUE, BEKTOPHOE TMPOU3BEICHHE, Yrojd MEKIY
BEKTOpaMH;, YMEHHE MCIIOJIb30BaTh BEKTOPHBIM U KOOPMHATHBIA METOJ JJIs
pe€miCHUA TCOMETPUUCCKHUX 3adad W 3aJad JpYyrux y‘IC6HBIX

MmpeaIMETOB
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'YMeHue BBIOMpaTh MOAXOSAIIMN METOJ sl pellieHHs 3a/1aui; TOHUMaHue
BHAYMMOCTH MaTeMaTUKM B H3YyYEHMM NPUPOJHBIX U OOIIECTBEHHBIX
IIPOLECCOB M SIBJICHWM; YMEHHE pAaCIO3HABaTh IPOSABICHUE 3aKOHOB
MaTE€MaTUKHU B UCKYCCTBE, YMEHUE IIPUBOJUTH IIPUMEPBl  MATEMATUYECKUX
OTKPBITUA  POCCUHCKOW M  MHPOBOU

MaTeMaTHYeCKON HayKH




HEPEYEHDb DJIEMEHTOB COAEPKAHMUS, ITPOBEPAEMbBIX HA EI'D 11O
MATEMATHUKE

Kon IlpoBepsieMblii 3J1eMEHT COIEPKAHMUS
1 Yucia v BBIYUCIICHUS
1.1 HarypanbHsie u 1enbie uncia. [[pu3HaKy JeTMMOCTH [EIbIX YUCENT
19 PanyoHabHbIE YHCIIA. OOGBIKHOBEHHBIC M JIECSTUYHbIE JPOOH, IPOIEHTHI,
' OECKOHEUYHBIE IEPUOIUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HATYpaIbHOU cTeneHu. JedcTBus ¢ apupMeTHICCKUMU
' KOPHSMHU HAaTypaIbHOMN CTEIEHH
14 CreneHb ¢ menbiM TmokaszareneM. CTENeHb C PAlMOHATBHBIM ITOKA3aTENEM.
' CBolicTBa CTENIEHU
15 CuHYC, KOCHHYC M TAHI€HC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApPKTAHI'€HC YKCIIOBOIO apryMeHTa
1.6 Jlorapudm ymcia. JIecSTHUHbIE U HATYPAIBHBIE JIOTapU(MBbI
JlelicTBUTENbHBIE YHCTa. ApPU(PMETHYCCKHE ONMEpaliy C JCHCTBUTEIbHBIME
1.7 unciaamu. [IpuGiamkEHHBIE BBIYUCICHHS, MPaBUIA OKPYIJICHHS, MPUKHIKA W
OIEHKA Pe3yIbTaTa BBIYMCIICHHI
1.8 [TpeoOpa3oBaHue BbIpaKEHUIHA
1.9 KommiekcHsble uncia
2 VpaBHEHUS 1 HEPABEHCTBA
2.1 Llesbie 1 APOOHO-pAIIMOHATIBHBIE YPABHEHHS
2.2 HppaioHansHble ypaBHEHUSI
2.3 TpuronomeTpuyeckue ypaBHEHUS
2.4 [TokazarenbHble U JorapuMHUUEcKre ypaBHEHUS
2.5 Llenbie 1 APOOHO-pAIIMOHATILHBIE HEPABEHCTBA
2.6 WppannoHanbHble HEPAaBEHCTBA
2.7 [MokasaTenbHble U JoraprhMUIECKUIEC HEPABEHCTBA
2.8 TpuUroHOMeTpHYECKHE HEPABEHCTBA
2.9 CHCTeMBI ¥ COBOKYITHOCTH YPaBHEHUI W HEPABEHCTB
2.10 [YpaBHeH¥MsI, HEPABEHCTBA U CHCTEMBI C TIapaMETPaMH
2.11 Marpwuiia cucTeMbl TMHERHBIX YpaBHEHUI. ONpeIenTeb MATPHIBI
3 OyHKIMH U1 TpaduKu




dynk1us, crocobbl 3amanus Gynkmuu. ['padux ¢ynknuu. Bzanmuao obOparHbie

3 ¢ynkuuu. YétHbie u HeuéTHble pyHKuuu. [leproanueckue GyHKINN
OOnacte omIpeeseHuss W MHOXKECTBO 3HadeHMH ¢yHkumu. Hymm  QyHkoum.
3.2 [TpoMeXyTKH  3HAKOMOCTOSHCTBA.  IIpOMEXYTKM  MOHOTOHHOCTH  (DYHKLHUH.
" MakcuMyMBl B MHHAMYMBI GyHKIEA. HanGonblee W HaHMEHbIICE 3HAYCHHE
(GYHKLIMN Ha IPOMEXYTKE
33 CreneHHass (yHKIUS C HAaTypaJlbHbIM M LEJbIM Ioka3aTteneMm. E€ cBoiicTBa u
" rpa¢uk. CBoiicTa i rpaduK KOPHS N-0if CTENCHM
34 [Tpuronomerpuueckue QyHKIMHU, MX CBOWCTBA U TPpaQUKH
3.5 [okasarenbHas u gorapupmMudeckas GYHKIUH, UX CBONCTBA U rpad)Ku
36 Touku paspbiBa. AcumnrtoTel rpadukoB ¢ynkimii. CBoiicTBa  (YHKIUH,
" HemnpepBIBHBIX Ha OTPE3Ke
3.7 [ocnemnoBareabHOCTH, CIIOCOOBI 3a/IaHUsI TOCIIEI0BATEILHOCTEH
3.8 |Apudmernueckas u reomeTpuueckas nporpeccuu. @opmysia CIOKHBIX IPOIIEHTOB
4 Havaja MareMaTH4ecKOro aHaIM3a
4.1 [MpowussoxHas pyHKuuK. [IpOM3BOIHBIE HIEMEHTAPHBIX (DYHKIHI
[IpuMeHeHHe NPOU3BOJHONW K MCCIEIOBAHUIO (YHKUMH HAa MOHOTOHHOCTb WU
4.2 brcrpemymbl. HaxosxkeHre HanbOIIBIIEr0 ¥ HAMMEHBILETO 3HAYEHUS (DYHKIIUK HA
OTpe3Ke
4.3 [lepsooGpasuas. Marerpan
S MHOXeCTBa U JIOTHKA
5.1 MuoxecTBO, olepaiuy HaJ MHOKecTBaMu. JluarpamMsl Ditnepa — Benna
5.2 Uloruka
6  BeposATHOCTH M CTATUCTHKA
6.1 OmnucarensHas CTaTHCTHKA
6.2 BeposrHoCTh
6.3 |Komb6unaroprka
7 Teomerpust
7.1  ®urypsl Ha MIOCKOCTH
7.2 [IpsiMble ¥ TUNIOCKOCTH B IIPOCTPAHCTBE
7.3 MHOrorpaHHUKH
7.4  [Tena v MOBEPXHOCTH BPAILCHHS
7.5 KoOpauHATBI U BEKTOPBI
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