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HOACHUTEJBHAA 3AIINCKA

I"'eomeTpust ABIIsIETCS OAHUM U3 OA30BBIX KYPCOB Ha YPOBHE CPEHEr0 0011ero o0pa3oBaHus, Tak
KaK 00ecrneunBacT BO3MOXKHOCTh M3YyYCHHS JUCHUIUIMH €CTECTBEHHO-HAYYHOW HANpPaBICHHOCTU U
IIPEIMETOB 'YMaHUTAPHOT0 LUKIIA. [I0CKOIbKY JTOrHUecKoe MbIIIeHHE, (POPMUPYEMOE IIPU N3YUEHUH
00y4aroImMUMHUCS TOHATHHHBIX OCHOB T€OMETPHH, IIPH JT0KA3aTEIBCTBE TEOPEM U MOCTPOSHHUH IIETIOUKH
JIOTMUYECKUX YTBEP)KICHUN IIPU PELICHUH F'€OMETPHUECKUX 3a/1a4, YMEHUE BBIABUIaTh U ONPOBEPIaTh
TUIOTE3bl HENOCPEICTBEHHO MCHOJIb3YIOTCS MPU PELIEHUH 3a]a4 €CTECTBEHHO-HAyYyHOr'o LIMKJIA, B
YaCTHOCTH (PU3MUECKUX 3ajiau.

Lenb ocBoeHUS IpOrpaMMbl yaeOHOTro Kypcea «I'eomeTpusi» Ha yriryOJIEHHOM YpOBHE — Pa3BUTHE
UHAMBUYAJIBHBIX CHOCOOHOCTEH OOydJaromuxcs MpU H3Yy4EeHUH TIeOMETPUM, KaK COCTaBJIAIOLICH
npeaMeTHoi obmactu  «Martematuka u  HH(pOpMaTHKay dYepe3 oOecredeHHe BO3MOMXKHOCTH
IpUOOpETeHUsT M UCHOJIb30BaHUS Oosiee IIIyOOKMX TI'€OMETPUYECKUX 3HAHUH M JeWCTBUiA,
cnenu(UYHBIX TEOMETPHH, M HEOOXOIMMBIX Ui YCHEIIHOTO MPOo(eCCHOHAILHOTO 00pa30BaHUS,
CBSI3aHHOI'O C UCIIOJIb30BaHUEM MAaTEMaTHKH.

[IproputeTHBIMU 3a7auaMu Kypca F€OMETpPUM Ha YriayOJEHHOM YpPOBHE, PacIIUPSIIOUIMMHU U
YCUJIMBAIOIIUMU Kypc 6a30BOTO YPOBHSI, SIBIISIOTCS:

pacimpeHe MpeCTaBICHUs O T€OMETPHH KaK YacTH MUPOBOHM KYJIbTYpHl B (HOpMUpPOBAHHE
OCO3HAHMS B3aHMOCBSI3M F€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMHupoBaHHE TPEACTABICHUS O TPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHIINX
MaTeMaTHYECKUX MOJIENSX, MMO3BOJISIONUIMX ONMCHIBATh UM M3y4daThb Pa3HbIE SBJICHUS OKPYKAIOIIETO
MUpa, 3HAaHUE TOHATHIHOTO armnaparta 1o paszaeny «CrepeoMeTpus» yaeOHOTO Kypca TeOMETPHH;

(dbopMHUpOBaHNE YMEHHUS BJIAJETh OCHOBHBIMU MOHATUSAMHU O IIPOCTPAHCTBEHHBIX (PUTYpax U UX
OCHOBHBIMM CBOICTBaMH, 3HaHHE TeopeM, (OpMysl U YMEHHUE HX NPUMEHSTh, YMEHHUS JOKa3blBaTh
TEOpEeMbI U HaXOAUTh HECTaHIAPTHBIE CIIOCOOBI PELICHNUs 3a1ay;

(¢bopMHpoBaHME YMEHHUS pacrlo3HaBaTb Ha 4Yeprexkax, MOJAENAX U B peaJbHOM MHpE
MHOTOTPaHHHUKH U T€Jla BPALICHMsI, KOHCTPYUPOBATh T€OMETPUUYECKUE MOJEIIN;

(hopMUpOBaHHE NMOHUMAaHHS BO3MOYKHOCTH aKCHOMAaTHYECKOI'O MOCTPOEHMSI MaTeMaTUYEeCKUX
Teopuil, GopMUpOBaHNE TOHUMAHUS POJIM AKCUOMATHKH TPH MTPOBEACHUHN PACCYKICHHIA;

(hopMHpOBaHNE YMEHHUS BIaI€Th METOJaMH JI0Ka3aTEIbCTB U aITOPUTMOB PEIICHUS, YMEHUS UX
IIPUMEHSITh, IPOBOJUTH JOKA3aTEIbHbIE PACCYKICHHS B X0JI€ PEIICHUSI CTEPEOMETPUUYECKUX 3a]a4d U
3alad ¢ MPaKTHYECKUM CoJiepKaHueM, (OpMHpOBaHME NPEJACTaBICHHUS O HEOOXOAUMOCTH
JI0Ka3aTeNbCTB IMpPU OOOCHOBAaHMHM MAaTE€MaTUYeCKMX YTBEPKICHUH W PONM aKCUOMATUKU B
MIPOBEJICHUH JIETYKTUBHBIX PACCYXICHMI;

pa3BUTHE U  COBEPIICHCTBOBAHUE MHTEIUIEKTYaJIbHBIX UM TBOPUYECKUX CIIOCOOHOCTEH
oOyyaroluxcsi, I03HAaBaTEIbHOW AKTUBHOCTH, HCCIIENOBATEIbCKUX YMEHHUH, KPUTUUYHOCTH
MBIIJIEHMS], UHTEPECA K N3YUEHHUIO T€OMETPHH;

¢dbopmupoBanue  (YHKIMOHAJIBLHOW TPAMOTHOCTH, pEJIEBAHTHOW TE€OMETPUHU: YMEHUs
pacrio3HaBaTh MPOSBICHUS T€OMETPUUYECKUX MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B peanbHBIX
KU3HEHHBIX CUTYalUsX U IPU U3YyYEHHUH JPYTUX YUeOHBIX NMPEAMETOB, IPOSBICHUS 3aBUCUMOCTEN U
3aKOHOMEPHOCTEM, MOJAEIUPOBAHUS pPEaJbHBIX CHUTYyallMi, MCCIEJOBAHMS IOCTPOEHHBIX MOJEIEH,
MHTEPIPETAIMH [TOJIyY€HHBIX PE3yJIbTaTOB.

OCHOBHBIMHU COJIepXKaTeIbHBIMU JMHUSAMH y4deOHoro kypca «['eomerpusi» B 10—11 kmaccax
apistoTcs: «lIpsiMble M TIJIOCKOCTH B MpoOCTpaHCTBe», «MHororpanHuku», «Tema BparieHus»,
«BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBEY, «/BUIKEHUS B IPOCTPAHCTBEY.

ChopmynupoBanHoe Bo PI'OC COO TtpeboBaHME «yMETh ONEPUPOBATH TOHATHIMUY,
peNeBaHTHBIMH F€OMETPUH Ha YriIyOJaEHHOM ypoBHE 00ydeHus B 10—11 kimaccax, OTHOCUTCS KO BCEM
COJIEp KATENbHBIM JIMHUAM y4eOHOTo Kypca, a pOpMHUpPOBaHUE JTOITMUECKMX YMEHUN pacrpeaessercs
HE TOJIBKO MO COJEpKAaTeNbHBIM JIMHUAM, HO U 1O rogaMm oOyuenus. Cojep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaraM ocBoeHus DenepanbHOl paboyeil TporpamMmebl,
pacripeieI€éHHBIM 110 ToJjaM 00Y4YeHHUs1, CTPYKTYPHPOBAHO TaKUM 00pa3oM, YTOObI KO BCEM OCHOBHBIM,
IPUHLIUIMAIBHBIM ~ BOIpocaM oOydaromiyecs oOpallaluch HEOJHOKPAaTHO. OTO  MO3BOJSET
OpraHM30BaTh OBJIAJIEHUE T[EOMETPUUYECKUMM TIIOHATHUSAMU M HaBBIKAMHU IIOCJIEIOBATEIbHO M



MOCTYMATENbHO, C COOJIIOICHEM MTPUHLIUIIA IPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKIIIOYATh B OOLIYIO
CUCTEMY T'€OMETPUYECKUX TNPECTaBICHUN OOyYaloIIUXCs, pacumpss U yrayomss e€, oOpasys
MIPOYHBIC MHOXKECTBEHHBIE CBSI3H.

[lepexon k U3y4eHHIO T€OMETPUH Ha YIIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3math ycinoBus ansa  auddepeHumaru  oOydeHHs, IOCTPOSHHSI HMHIMBHIYaIbHBIX
00pa3oBaTeNbHbBIX MPOrpaMM, O00ECHeUUTh YriayOIEHHOE M3yuyeHUE T€OMETPUU KaK COCTaBISIOLICH
yuebHoro npenmera «MaTemaTukay;

MOJATOTOBUTh OOYYAIOIIUXCS K MPOJOJDKEHUIO H3Y4YeHHs MaTeMaTUKH ¢ y4€ToM BbIOOpa
Oynymeit npodeccuu, obecneunBasi MPEEMCTBEHHOCTh MEXIY OOMKMM U TPodecCHOHATBHBIM
o0pazoBaHHEM.

Ha uzydenue yuebnoro kypca «I'eomerpusi» Ha yriryonéHHoM ypoBHe oTBoauTcs 204 vaca: B 10
kiacce — 102 yaca (3 yaca B Heneno), B 11 kimacce — 102 gaca (3 gaca B HEeIO).

COJEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMmble ¥ MII0CKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHS cTepeoMeTpun. Touka, mpsimasi, IUIOCKOCTb, IpocTpaHcTBo. [lonsTre 00
AKCMOMAaTUYECKOM ITOCTPOECHUU CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX.

B3anMHOe pacrnonoxeHue NpsMbIX B IPOCTPAHCTBE: IMEPECEKAIOIMECcs, NapajulelIbHbIE U
cKkpeuuBaromuecs: npsimele. [IpusHaku ckpemmBaromuxcsi npsMbiX. [lapaminenbHOCTh NpAMBIX U
IIJIOCKOCTEM B IIPOCTPAHCTBE: MTAPAJUIEIbHBIE IPSIMBIE B IPOCTPAHCTBE, NAPAIIEIBHOCTD TPEX MPSMBIX,
MapajuieJbHOCTh NOpsIMOM M MIOCKOCTU. [lapannenbHoe M LEHTpajdbHOE NPOEKTHUPOBAHUE,
n3zobpaxenue guryp. OCHOBHBIE CBOICTBA MapaJlIEIILHOTO MpoeKTUpoBanus. Mzo0paxkenue puryp B
MapajuieIbHOM MNPOEKUHMHU. YTJIbl C COHANPABJICHHBIMU CTOPOHAMH, YrOJ MEXKIY MpPSAMBIMU B
npoctpaHcTBe. [lapaienbHOCTh MIIOCKOCTEN: MapajuiesibHbIE MIOCKOCTH, CBOMCTBA MapaJIeIbHbIX
wiockocteil. [IpocTeiine npocTpaHCTBEHHbIE (DUTYPHI HA IUIOCKOCTHU: TETpad/p, Hapaysienenumnes,
MOCTPOEHUE CEUCHHIA.

[lepnieHIUKYIAPHOCTE MPAMOW M IUIOCKOCTH: IEPIIEHAUKYISPHBIE MPSIMBIE B IIPOCTPAHCTBE,
MIpsIMBIE NTapaJJIEIbHbIE U NEPIEHANKYJIAPHBIE K TUIOCKOCTH, PU3HAK MEPIEHIUKYISIPHOCTH MIPSIMON
U IIJIOCKOCTH, TEOPEMA O MPSIMOU MEPHNEHAUKYIAPHON INOCKOCTH. OPTOrOHAIBHOE POEKTUPOBAHUE.
[lepneHuKynsp U HAKIOHHBIE: PACCTOSHHUE OT TOYKU JI0 IIOCKOCTH, PAaCCTOSTHUE OT IPSIMOM 10
IUIOCKOCTH, TNpPOEKUUs (Urypbl Ha IUIOCKOCTb. [lepneHauKyIspHOCTh IJIOCKOCTEH: MpHU3HAK
MEePIEHANKYISIPHOCTH ABYX IUIOCKOCTEN. TeopemMa 0 TpEX nepreHaIuKyspax.

VYTIIbl B IPOCTPAHCTBE: YroJl MEXKAY NPSAMOH U INIOCKOCTBIO, IBYTPAHHBIN YO, TMHEHHBIN Yo
JBYTpaHHOrO yria. TpéXrpaHHbIi 1 MHOTOrpaHHble yriibl. CBONWCTBA IJIOCKUX YIJIOB MHOTOI'PAHHOTO
yria. CBOMCTBa IUIOCKUX U JBYTPAHHBIX YIVIOB TPEXTPAHHOIO yria. TeopeMbl KOCHHYCOB U CHHYCOB
JUTA TPEXTPAHHOTO YIJa.

MHOrorpaHHUKH

Bunabl MHOTOrpaHHUKOB, pa3BEpTKa MHOTOrpaHHuka. [Ipu3ma: n-yroipHass npusma, npsMas u
HaKJIOHHAsi MPU3MBbI, OOKOBas M MOJHAasl MOBEPXHOCTh Mpu3Mbl. [lapamienenunen, NpsiMOYTroIbHbIH
napajuieJienuIe] 1 ero cpovcrsa. Kparyaiiline myTd Ha IMOBEPXHOCTHM MHOTOrpaHHHKa. Teopema
Oitnepa. IlpoctpanctBenHas Teopema Iludaropa. I[Tupamuna: n-yroapHas nupaMuja, IpaBUiIbHAs U
yceuéHHas nupamuabl. ColicTBa pédbep n OOKOBBIX IpaHel MpaBuUiIbHOW mupamuibl. [IpaBuiibHbIe
MHOTOTpaHHUKU: IPaBUJIbHAS NIpU3Ma U IPABUJIbHAS UPAMU/IA, IPAaBUJIbHASI TPEYTOIbHAS TUpaMua
Y TIPaBUJIBHBIN TeTpasap, ky0. [Ipeacrapnenue o npaBuIbHBIX MHOTOIPaHHUKAX: OKTa3p, 10K’ P
U UKOCAdP.

Brruucienue »1eMEHTOB MHOTOTPAHHHKOB: p&Opa, nuaroHaiu, yriabel. [lnomans OGoxoBOM
MOBEPXHOCTU M MOJHON MOBEPXHOCTH HPSAMOM MPHU3MBI, TUIOIAAb OCHOBAaHUH, Teopema 0 OOKOBOM
MMOBEPXHOCTU TMPsSMOM Tpu3Mbl. [lnomaas OOKOBOW IMOBEPXHOCTH M TOBEPXHOCTH IPABHIIBHON
IIApaMU/Ibl, TEOpPEMa O IIOMAAU YCEUEHHON TUPaMUIBI.

CummeTpusi B MOPOCTPAHCTBE. OJIEMEHThl CHMMETPUM IPABUIBHBIX MHOIOTPaHHUKOB.
CuMMeTpus B IPaBUIIBHOM MHOTOI'PaHHUKE: CUMMETPUS NTapaJuleIeNUIe1a, CAMMETPHS PAaBUIIbHBIX
MIPU3M, CHMMETPHSI IPABUIIBHON TUPaMUJIBL.

BexkTophI M KOOPAUHATEI B IPOCTPAHCTBE



[loHsATHA: BEKTOpP B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, AJMHA HEHYJIEBOIO BEKTOPA, BEKTOPHI
KOJUIMHEapHbIE, COHAIIPABJICHHBIE U TPOTUBOIIOJI0KHO HAIIPABJIEHHBIE BEKTOPBI. PABEHCTBO BEKTOPOB.
JleicTBUSI C BEKTOpAaMU: CJI0’KEHUE U BBIUNTAHUE BEKTOPOB, CyMMa HECKOJIBKUX BEKTOPOB, YMHOKEHHE
BEKTOpa Ha 4uci0. CBOMCTBA CII0KEHU BEKTOPOB. CBOMCTBA yMHOXKEHHS BEKTOpa Ha 4nucio. [lonsaTue
KOMIUIaHapHble BEKTOpPbI. [Ipu3Hak koMImaHapHOCTH TpEX BeKTOpoB. llpaBuio napamienenunena.
Teopema 0 pa3noxkeHUM BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BeKTOpaM. lIpsMoyrosbHas cucrema
KoopauHaT B mpocTpaHcTBe. KoopauHatel BekTopa. CBsA3b MEXAy KOOpJAMHATaAMH BEKTOpa U
KOOpAMHATAMM TO4YeK. Yrom Mexay Bekropamu. CKalsipHOE€ NPOU3BENCHHE BEKTOPOB.
11 KJIACC

Tena Bpamenus

[loHaTusi: UMIMHAPUYECKas TOBEPXHOCTh, KOHHMYECKas IOBEPXHOCTh, cdepudeckas
IIOBEPXHOCTh, OOpa3ymolue nopepxHocteid. Tena BpalleHus: UUIMHJIP, KOHYC, YCEUEHHBIH KOHYC,
cdepa, map. BzaumHoe pacnosoxeHue cdepbl U IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe.
N300pakeHue Ten BpallleHHUs Ha IIIOCKocTH. Pa3BépTka nminmuHapa u konyca. Cummerpust chepsl U
miapa.

O6béM. OcHOBHBIE CBOIcTBa 00BEMOB Ten. Teopema 00 00BEME MPSIMOYTOJIBHOTO
napajuiesienunesa u cieacTBus u3 He€. O0bEM NMpsMON U HAKJIOHHOM NPU3MBbI, HIMIUHAPA, TUPAMUJIbI
1 KoHyca. OOBEM 11apa ¥ 1apoBOIr0 CErMEHTa.

KomOuHanmu Ten BpalieHuss 1 MHOTOTpaHHUKOB. [Ipu3ma, BOMCaHHas B IMJIMHAP, OMIMCAHHAS
okoJo nunuHapa. Ilepeceuenue chepsl v mapa ¢ miaockocTbio. Kacanue mapa u cepbl I0CKOCTbIO.
[loHsiTHE MHOTOIpaHHUKA, ONIMCAHHOTO OKOJIO c(epbl, CPepbl, BIMCAHHON B MHOIOTPAHHUK UJIU TEJIO
BpaILCHUS.

[Tnomans TOBEPXHOCTH WHMJIMHIpA, KOHYca, miomans chepbl u e€ yacteid. Ilogobue B
npoctpaHcTBe. OTHOIIEHHE 00bEMOB, MJIOLIA/ICH MOBEpXHOCTEH M0100HBIX Guryp. IlpeodpazoBanue
nonobusi, romorerus. PelieHue 3amad Ha IJIOCKOCTU C HCIHOJIB30BAaHUEM CTEPEOMETPUUYECKUX
METOJIOB.

[TocTpoeHnue ceueHnit MHOTOTPAaHHUKOB U TE€J BPAIIEHUS: CEUYEHHUS IMINHJpPA (MapasiesbHO U
NEPIEHAUKYIIIPHO OCH), CEYEeHUs KOHyca (MapajyieibHble OCHOBAaHHMIO M IPOXOISIINE uepes
BEpILMHY), CEUEHHUs IIapa, METOJbl IMOCTPOCHHUS CEYEHHMM: METOJ CJIEJJOB, METOJ BHYTPEHHETO
IIPOEKTUPOBAHMSI, METOJI IEPEHOCA CEKYLIEH MIIOCKOCTH.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

Bektopsl B mpocTtpaHcTBe. Onepanny HajJ BEKTOpaMH. BEKTOpHOE YMHO)KEHHE BEKTOPOB.
CpoiicTBa BEKTOpHOro yMHOXeHus. [IpsMoyronpHasi cucreMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunatsl BekTOpa. Pasnoskenue Bekropa mo 0Oasucy. KoopanHaTHO-BEKTOpHBIH METOJ NpH
pelIeHNH TeOMEeTPUYECKUX 3a/1a4.

JBHKEeHHS B IPOCTPAHCTBE

JIBmxenus npoctpanctBa. OtoOpakenus. JIBmxeHus u paBeHCTBO ¢uryp. OOmue cBoiicTBa
IOBYOKEHUM. BuIbl ABWKEHUH: NapauielbHBI IMEPEHOC, LEHTpPaJbHAs CUMMETpUS, 3€pKalbHas
CUMMETpHS, TOBOPOT BOKPYT npsiMoil. [IpeoOpazoBanus nogobus. [Ipsmas u cdepa Ditnepa.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA «'EOMETPUS
(YIJIYBJEHHBIN YPOBEHB) HA YPOBHE CPEJHET O OBIIIEI'O OGPA3OBAHUSA
JIMYHOCTHBIE PE3YJIBTATBI

1) rpazkiaHckoe BOCIUTAHUE:

c(OPMHPOBAHHOCTh IPAXKIAAHCKON MO3UIIMU 00YYAIOIIErocsi Kak aKTUBHOTO M OTBETCTBEHHOTO
YJieHa POCCUMCKOro OOIIEeCTBA, MPEACTABIEHHE O MATEMaTHYECKHMX OCHOBaX ()YHKIMOHUPOBAHMS
Pa3NUYHBIX CTPYKTYp, SIBJICHUH, MPOLEAYP TPaXKAAHCKOTO 0O0IIecTBa (BHIOOPHI, OMPOCH U JPYroe),
yYMEHHE B3aUMOJEHCTBOBATh C COLMAIbHBIMU MHCTUTYTaMU B COOTBETCTBUHU C MX (DYHKUIHUAMU U
Ha3HAYCHUEM,;

2) IaTpHOTHYECKOE BOCIIUTAHHE:

c(OPMHUPOBAHHOCTh POCCUICKONW TPa)KAAHCKOM HWACHTHYHOCTH, YBKEHHUS K MPOIUIOMY H
HACTOAILEMY POCCHUMCKOM MaTEMAaTHKH, LCHHOCTHOE OTHOIIEHWE K JOCTH)KCHHAM POCCHMCKHX
MAaTE€MaTUKOB U POCCUICKON MaT€MaTUYECKOMN IIKOJIBI, UCIIOJIb30BAHUE DTUX JOCTUKEHUN B JIPYTUX
HayKax, TEXHOJIOTUsX, chepax IKOHOMHKH;

3) AyX0OBHO-HPABCTBEHHOE BOCITUTAHHUE:



OCO3HaHWE AYXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapoaa, c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HaHMsI, STUYECKOI0 NIOBE/ICHNUS, CBI3aHHOTO C MMPAKTUYECKUM MPUMEHEHUEM JOCTUKEHHUIN HAyKu U
JEeSTeNbHOCThIO YIEHOT0, OCO3HAHUE JIMYHOTO BKJIAa B IIOCTPOSHUE YCTOMYUBOTO OYAYIIETro;

4) 3cTeTHYecKOe BOCIIUTAHUE:

ACTETHUYECKOE OTHOIICHHE K MHPY, BKIIOYAs ICTETHKY MATEeMATHUECKUX 3aKOHOMEPHOCTEH,
O0OBEKTOB, 3aja4, PpEUICHUH, pacCyKIeHUH, BOCHPUUMYUBOCTb K MATEeMAaTUYECKUM AaCIEKTaM
Pa3JIMIHBIX BUAOB UCKYCCTBA,

5) ¢pu3nueckoe BoCIUTAHHE:

C(bOpMI/IpOBaHHOCTL YMCHUSA NPUMCHATHL MATCMATUYCCKHUEC 3HAHUA B MHTCPECAX 3J0pPOBOIO U
Oe3omacHOro 06pasa >KM3HH, OTBETCTBEHHOE OTHOILEHHE K CBOEMY 37I0POBBIO (310pOBOE MUTAHHE,
cOaTaHCUPOBAHHBIN PEKUM 3aHATHI U OTABIXA, peryiisipHas (u3nyeckas akKTUBHOCTD), (pusnueckoe
COBEpIICHCTBOBAHUE MIPU 3aHATUSX CIIOPTUBHO-030POBUTEILHON JESTEIbHOCTbIO;

6) Tpy/10BO€ BOCIMTAHHE:

TOTOBHOCTh K TPYAY, OCO3HAHHE IEHHOCTH TPYAOIIOOMS, MHTEpeC K pa3IMuHbIM cdepam
npoeCCHOHATTPHON JIEATEIIbHOCTH, CBSI3aHHBIM C MAaTEMaTHKOW W €€ MPHIOKEHHSIMH, yMEHHE
COBepIIaTh OCO3HAHHBIN BbIOOp OyayIieil mpodeccuu U peann30BbIBATH COOCTBEHHbBIC KU3HEHHBIC
IUTaHBI, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHHUIO M CaMOOOpA30BaHUIO Ha
MPOTSHKEHUH BCEW >KU3HH, TOTOBHOCTh K AKTUBHOMY YYacTHIO B PEIICHUU MPAKTUYECKUX 3a]ad
MaTeMaTUYEeCKOU HAITPaBJICHHOCTH,

7) 3KOJIOTHYECKOEe BOCIIUTAHME:

C(bOpMI/IpOBaHHOCTI) SKOJIOTUUECKOU KYJbTYPHI, IIOHUMAHHUC BIIMSAHUA COUAJIbHO-
HKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COIIMATIBHOM Cpe/Ibl, 0CO3HAHUE TTI00aTBLHOTO
XapakTepa SKOJOTHUECKUX MpoOJeM, OpUEHTAIMs HAa MPUMEHEHHWE MATEMaTHYCCKUX 3HAHUU IS
pelieHus 3aaa4 B 00JacTi OKPYKArOIIeH Cpe/ibl, INIAHUPOBAHKE MTOCTYIIKOB M OI[CHKU X BO3MOKHBIX
MOCTEACTBUMN JJISI OKPYKAOLIEN CPEIBI;

8) HeHHOCTH HAYYHOr'0 MO3HAHUS

c(OPMHUPOBAHHOCTh MHUPOBO33PECHHSI, COOTBETCTBYIOMIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI
HayKH ¥ OOIIECTBEHHON MPaKTUKU, MOHMMAHUE MaTeMaTHYeCKOW HayKu Kak chepbl YelIOBEYEeCKOM
ACATCIIbHOCTH, 3TAaIlOB ee Pa3BUTHA U 3HAYUMOCTHU JIA PA3BUTHA TUBUIIUM3AallUU, OBJIAJICHUEC A3BIKOM
MaTEeMaTHKd ¥ MaTeMaTH4ecKoW KyIbTYpOH KakK CpEeICTBOM TIO3HAHHS MHpA, TOTOBHOCTH
OCYHICCTBJIATDH IMMPOCKTHYIO U UCCICIOBATCIIBCKYIO ACATCIIbHOCTD MHANBUAYAJIBHO U B TPYIIIIC.

METANPEIMETHBIE PE3YJIbTATHI
Ilo3HaBaTeIbHBbIE YHHBEPCAJIbHBIE YUeOHbIE NelCTBUS

basoBble Jlornyeckue 1eMcTBUA:

BBIABJIATD U XapaKTCPU30BATh CYIICCTBCHHBIC ITPU3HAKN MATCMATHYCCKUX O6’I)€KTOB, HOHSITHfI,
OTHONIICHUH MEXJIy TMOHATUSAMHU, (POPMYITUPOBATH OMNpEACNeHUs TOHATUH, YCTaHABJIMBAThH
CYUIECTBEHHBI MPU3HAK KilaccU(UKAIMK, OCHOBaHHS i OOOOIIEHUS M CPaBHEHHUS, KPUTEPHUH
MIPOBOJMMOTO aHAIH3A;

BOCIPUHUMATh, (OPMYIUPOBATH W MPEOOpPA3OBBIBATh CYKIEHUS: YTBEPAUTENbHbIE U
OTpHUIaTeNbHbIE, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE,

BBIABJISITH MATEMATUYCCKHUE 3aKOHOMEPHOCTH, B3aMOCBA3U U IPOTUBOPCHUUS B q)aKTaX, JaHHBIX,
HAONIOJICHUSAX W YTBEPXKICHHSX, NpeiaraTh KPUTEPUU ISl BBISIBICHUS 3aKOHOMEPHOCTEH W
MIPOTUBOPEUUIL;

JIeNaTh BBIBOJBI C WCIOIB30BAHUEM 3aKOHOB JIOTHKH, JACIyKTHBHBIX W WHAYKTHBHBIX
YMO3aKTFOYCHHH, YMO3aKITFOUCHUH 110 aHAIOTHH;

MPOBOJNTHh CAMOCTOSATEIBHO JI0Ka3aTeIhCTBA MATEMATUYECKUX YTBEPXKIEHUHU (TpSIMBIE U OT
MIPOTUBHOT0), BICTpanuBaTh apryMEHTAIIMIO, TPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI, 000CHOBHIBAThH
COGCTBGHHBIG CYKACHUS U BbIBO/IbBI,

BBIOMpPATh CIOCOO perieHus yueOHOW 3amaun (CpaBHMBATh HECKOJBKO BapHAHTOB PEIICHUS,
BbIOMpPATh HanboJIee MOIXOASIINN ¢ YIETOM CaMOCTOSTEIbHO BBIZCICHHBIX KPUTEPHEB).

Ba3oBble ucciaenoBarejanLCcKue AeiicTBHA:

WCTOJIb30BaTh BOIPOCHI KaK HCCIIEAOBATEILCKUNA HHCTPYMEHT MO3HAHUSA, (OPMYIUPOBATH
BONPOCHL, (UKCHUPYIOIIME NPOTUBOpEUHe, MpoOsieMy, YCTaHABIMBATh HCKOMOE U JaHHOE,
(bopMHpPOBATh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHECHHE;



IIPOBOJUTH CAMOCTOSITENILHO CINIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIEA0BAHNE 10 YCTAHOBJICHUIO
0COOEHHOCTEH MaTeMaTH4ecKOro oObEKTa, SIBICHUS, MPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXTy
00BEKTaMU, SIBICHUSIMH, TIPOIIECCAMH;

CaMOCTOSITENIbHO (hOpMYJIMpPOBaTh OOOOIIEHUS M BBIBOJABI IO pPE3yJIbTaTaM IPOBEAEHHOTO
HAOIIOACHNS, UCCIEIOBaHMSA, OICHWBATh IOCTOBEPHOCTH IMOJYYEHHBIX PE3YJIbTAaTOB, BHIBOJOB H
000011IeHMI;

IIPOrHO3MPOBATh BO3MOKHOE Pa3BUTHE IPOLIECCA, @ TAKXKE BBIIBUrATh MPEIIIOIOKEHUS O €T0
Pa3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ undopmanmeii:

BBISIBJIATh J1eUIMTHI MHPOPMALMU, JaHHBIX, HEOOXOAMMBIX JUIsl OTBETAa Ha BOIPOC U JUIf
pellIeHus 3a/1auy;

BbIOMpaTh  MH(OpMAnMI M3  UCTOYHUKOB  pa3jIM4YHBIX  THUIOB,  aHAJIU3MPOBATH,
CHCTEMaTU3HPOBATh U UHTEPIIPETUPOBATH HH(OPMALIHNIO PA3IUYHBIX BUAOB U (POPM IpeACTaBICHHUS;

CTPYKTYpUpPOBaTh MH(POPMALMIO, MPEACTABIATh €€ B pazINuHBIX (hopMax, WILTHOCTPUPOBATH
rpaduyecku;

OLIEHUBATh HAAEKHOCTh HH(OPMALIMU IO CAMOCTOSTENIEHO CHOPMYITUPOBAHHBIM KPUTEPHSIM.
KoMmyHukaTnBHBIC yHHBepcaibHble YueOHbIe 1eliCTBUS

Oo0menne:

BOCTIPUHUMATH U (POPMYIIUPOBATH CYKICHUS B COOTBETCTBUU C YCIOBUSMH U IEISIMH OOIICHUS,
SICHO, TOYHO, TPAMOTHO BBIpa)KaThb CBOIO TOYKY 3PEHHUS B YCTHBIX M MHCbMEHHBIX TEKCTaX, /1aBaTh
MOSICHEHMSI 110 XO/1y PELIeHMs 3a/1a4i, KOMMEHTUPOBATh MOJyUYEHHBINH Pe3yJIbTaT;

B XO0J€ OOCYXJEHHMs 3aJaBaTh BOMNPOCHI IO CYLIECTBY OOCYKAaeMOH TeMbl, MpoOJIeMBl,
pemaeMoil 3agaud, BbICKA3bIBaThb WJAEH, HALCJIEHHbIE HA IOUCK pEIICHHUS, COMNOCTAaBISATh CBOU
CYXKJEHHUS C CYXKICHHUSMHU JPYrUX Y4YacTHUKOB Juajiora, OOHAapyXHBaTb pPa3jIUdue U CXOJCTBO
MO3ULUH, B KOPPEKTHON (hopMe (HOpMyIIHpOBaTh pa3HOTIACHsl, CBOM BO3PAKEHUS;

IIPEICTABIATh PE3YyIbTaThl PELIEHUS 3aJauyd, OKCIEPUMEHTA, WCCIEIOBaHMs, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (hopMaT BBICTYIUIEHUS C YYETOM 3ajjad Mpe3eHTallM U OCOOEHHOCTEH
ayJAUTOPUH.

PeryasitTuBHble yHHBepcaJibHbIe y4eOHbIe ieiicTBUS

Camoopranmusanus:

COCTaBJIATh IUIaH, ANTOPUTM pELICHUs 3aJauyd, BBIOMpPATh CIOCOO pelieHuss ¢ Y4EToM
UMEIOIINXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBAaTh U KOPPEKTUPOBAThH
BapHaHThI PEeUICHUH ¢ y4€TOM HOBOM HMH(pOpMALIHH.

CaMOKOHTPOJIb, JMOIHOHAJIbHBIH HHTEJICKT:

BJIa/IETh HaBBIKAMHU IO3HABATEJIbHON peQIIeKCMM KaK OCO3HAHMS COBEPIIAEMBIX AEHCTBUH U
MBICIMTENIbHBIX MPOLECCOB, UX PE3YJIbTATOB, BIAAETh CIIOCOOAMHU CAaMOIIPOBEPKH, CAMOKOHTPOJIS
mpolecca 1 pe3yJsibTaTa pelieHusl MaTeMaTH4eCKON 3a/1auH;

MIPEIBUJIETh TPYIHOCTH, KOTOpPBIE MOTYT BO3HUKHYTh IpU PpELIEHUM 3a/a4d, BHOCHUTH
KOPPEKTHUBBI B JIEATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWJIEHHBIX OIIHOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHUBATh COOTBETCTBUE PE3yJbTaTa LEIH U YCIOBUSAM, OOBSICHITH IPUUUHBI TIOCTHIKEHUS WIH
HEIOCTHKEHUS PE3yJbTaTOB AEATEIbHOCTH, HAXOAUTh OLIMOKY, /1aBaTh OLIEHKY MPHOOPETEHHOMY
OTIBITY.

CoBMecTHAast 1eATEJIbHOCTD:

MOHUMAaTh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM M HHIUBUAYAIbHOW pabOTHl HpH
peleHny y4eOHbIX 3a7a4, IPUHUMATH 11€1b COBMECTHOM JEATeNbHOCTH, IUIAHUPOBATh OPTaHU3AIHIO
COBMECTHOI paloThl, paclpeAensiTh BUIbI paboT, TOroBapuBaThCs, 00CYkKAATh MPOIECC U Pe3yibTaT
paboTbI, 000011aTh MHEHUSI HECKOJIBKUX JIIOICH;

y4acTBOBaTh B TPYIIOBBIX (opmax paboTel (00CYyXIaeHUs, OOMEH MHEHHH, «MO3TOBBIC
IITYPMBI» U UHBIE), BBIIOJIHATH CBOIO YacTh pabOThl U KOOPAWHUPOBATH CBOU JACUCTBUS C APYTUMH
YJIleHaMM KOMaHJbl, OLIEHUBaThb KadeCTBO CBOEr0 BKJIaJa B OOWMI MPOAYKT IO KPUTEPHSIM,
c(OpMyYIHPOBAHHBIM y4acTHUKaMU B3aUMOJECICTBUS.
NNPEJMETHBIE PE3YJIbTATHI
K koniy 10 knacca oOyyaromuiicss HAy9uTCs:



CBOOOJHO OIEPHPOBATH OCHOBHBIMH MMOHATHUSMHU CTEPEOMETPUM MpPHU PEUICHUU 3a7ad |
IIPOBE/IEHUU MaTEMaTUYECKUX PaCCyKJICHHI;

MPUMEHATh AaKCHOMBI CTEPEOMETPUU U CIEICTBHS M3 HUX MPHU PEIICHUH T€OMETPUUYECKUX
3ajau;

KJacCU(UIIUPOBaTh B3aUMHOE pACIONIOKEHUE NPSIMBIX B MPOCTPAHCTBE, IJIOCKOCTEH B
IIPOCTPAHCTBE, MPSAMBIX U IUNIOCKOCTEH B IPOCTPAHCTBE;

CBOOO/THO OTIEpUPOBATH MOHATHSIMHU, CBSI3aHHBIMU C YTJIAMHU B IIPOCTPAHCTBE: MEKIY MPSIMBIMH
B IIPOCTPAHCTBE, MEXKY NPSIMOM U IIIOCKOCTBIO;

CBOOOTHO ONIEPUPOBATH MOHATHIMHU, CBSI3AHHBIMH C MHOTOI'DaHHUKAMU;

CBOOOJHO pacro3HaBaTh OCHOBHBIE BHJbl MHOIOIPDAaHHMKOB (NIpU3Ma, NHMpamMHJa,
PSIMOYTOJIBHBIN Mapajuienenunes, Kyo);

KJ1accu(pUIUpPOBaTh MHOIOIPAaHHUKH, BEIOMPAsi OCHOBaHMS I KIacCUDUKALIMY;

CBOOO/THO ONIEPUPOBATH MOHATHAMH, CBI3aHHBIMU C CEYEHUEM MHOTOTPAHHUKOB IJIOCKOCTHIO;
BBINOJIHATh HapajjielIbHOE, LEHTPAJbHOE MU OpPTOrOHAJIbHOE MPOEKTUPOBAaHHE (QUIYyp Ha
TUIOCKOCTD, BBIIOJHSTH N300pakeHust (pUryp Ha MII0CKOCTH;

CTPOUTH CEYEHUSI MHOTOTPAHHUKOB PA3JIMYHBIMUA METOIaMH, BHIIOJIHATD (BHIHOCHBIE) TNIOCKHE
YEePTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD: BUJ CBEPXY, COOKY, CHHU3Y;

BBIUUCIIATH IJIOLIA/IM TIOBEPXHOCTEH MHOTOIPaHHUKOB (IIPU3Ma, MUPAMUA), FEOMETPUUECKUX
TEJ ¢ IPUMEHEHHEM (HOpMYIT;

CBOOOJHO ONEpUPOBATh MOHATUSAMH: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCh M IIOCKOCTh
CUMMETPHH, IIEHTP, OCh ¥ IJIOCKOCTh CUMMETPHUHU (PUTYPBI;

CBOOOJHO OIEPUPOBATh IMOHATUSAMH, COOTBETCTBYIOIIMMH BEKTOpaM U KOOpIUHATaM B
MIPOCTPAHCTBE;

BBINOJIHATH IEHCTBUS Ha/l BEKTOpaMH;

pemaTh 3aJa4d  Ha JIOKAa3aTelIbCTBO MATEMAaTHYECKMX OTHOIIECHWH W HaXOXKICHHE
TeOMETPHUECKUX BEJIMYUH, MPUMEHSS HM3BECTHBIE METOJAbI IPU PELICHUH MaTeMaTHYeCKUX
3aJ1a4 TIOBBIIIEHHOTO M BEICOKOTO YPOBHS CJIOKHOCTH;

IPUMEHATh MPOCTEHIINE MPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKAI[MOHHBIE
CHCTEMBI TIPY PEIICHNU CTEPEOMETPHUECKUX 3a]1ad;

U3BJIEKaTh, MPEOoOpa3oBbIBaTh W HHTEPIPETHPOBATH HH(DOPMAIMI0 O MPOCTPAHCTBEHHBIX
TreOMETPHUECKUX (PUTYpax, MPEICTaBICHHYIO Ha YepTeKaX U pUCYHKaX;

NPUMEHATh TOJTY4YE€HHbIE 3HAHUS HA NPAKTUKE: CPaBHUBATh U AHAJIM3UPOBATh peajlbHbIE
CUTYyallld, TPUMEHSTh W3yYeHHBIC TOHSTHS B TPOIECCE MOWMCKA PEIICHHS MaTeMaTHYeCKH
copMynUpOBaHHON MPOOIEMBl, MOAETUPOBATh PealbHble CUTyallUd Ha S3bIKE F€OMETPHUH,
WCCIIEIOBATh TIOCTPOCHHBIE MOEIH C UCTIOIh30BAHUEM T€OMETPHUECKUX TIOHSITHIA H TEOPEM,
anmapara anreOpbl, pemlate MNPAaKTUYECKHE 3aJaud, CBsS3aHHbIE C HaXOXJIEHUEM
T€OMETPHUECKUX BEITHUYHH,

UMETh MpPEJICTaBICHUs 00 OCHOBHBIX JTamax pPa3BUTUS T'€OMETPUM KaK COCTaBHOM YacTH
(dbyHIaMeHTa pa3BUTHS TEXHOJIOTHH.

K koniy 11 kaacca oOyuaromuiicss HAy4uTCs:

CBOOOJHO OTEpPHPOBATH MOHSTHUSMH, CBS3aHHBIMH C [WJIMHIPUYECKOH, KOHUYECKOH W
cepuueckoil MOBEpXHOCTAMHU, OOBACHATH CIIOCOOBI IOJTyUEHHS;

OTIEpPHUPOBATH MOHITHSIMH, CBI3aHHBIMHU C TeJIAMH BPALICHHS: IIMIIMHAPOM, KOHYCOM, Chepoii 1
1apOM;

pacrno3HaBaTh Tejla BpauleHus (IWIMHApP, KOHYC, cepa U Iap) U OOBACHATH CIOCOObI
MOJTyYEeHHUS TeJl BPALCHHUS;

KJ1acCU(UIIMPOBATh B3aMMHOE PACIIONIOKEHHE CHEPhI U TUIOCKOCTH;

BBIUUCIIATh BEJUYMHBI 3JIEMEHTOB MHOTOI'PAaHHUKOB M TE€J BpalCHHUs, 0O0bEMBI U ILIOIIAIH
MIOBEPXHOCTEH MHOTOTPAHHUKOB M TEJl BpAIICHUS, T€OMETPUYECKUX Tel C NPUMEHEHUEM
dopmy;

CBOOOJHO OIEPUPOBATh MOHATUAMHU, CBS3aHHBIMH C KOMOMHAIMSIMM Tell BpAIICHUS MU
MHOTOT'PaHHUKOB: MHOTOI'PAaHHHK, BIIMCAHHBIN B cepy U ONMUCAHHBIM OKOJIO cdepsl, chepa,
BIIMCaHHAsl B MHOT'OI'PaHHUK WJIM TEJIO BPAILlCHMUS;

BBIUUCIIATH COOTHOIICHHS MEXY TUIOIIASIMHA TOBEPXHOCTEN M 00bEMaMU MOTOOHBIX TEIT;



n300pakaTh M3ydaemble (UTypbHl, BBHIIOJIHATH (BBIHOCHBIC) IJIOCKUE YEPTEXU M3 PUCYHKOB
IIPOCTBIX 00BEMHBIX QUTYp: BHJL CBEPXY, COOKY, CHU3Y, CTPOUTh CEYEHUS TeJl BPAILCHUS;
W3BJICKaTh, WHTEPIPETHPOBATH W TNPEOOPa3OBBIBATE HMH(POPMALHUIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (PUrypax, npeacTaBICHHYIO Ha YepTeKaxX U PUCYHKaX;

CBOOO/THO ONIEPUPOBATH MOHATHEM BEKTOP B MIPOCTPAHCTBE;

BBINOJIHATH OIIEPAllMH HaJl BEKTOpaMH;

3aJaBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKApPTOBO CHCTEME KOOPAMHAT;

pelaTh reOMEeTpUUECKUE 33a4ul Ha BBIYMCICHHUE YIJIOB MEXIY MPSAMBIMU U IUIOCKOCTSIMH,
BBIUMCIICHUE PACCTOSHUN OT TOYKU /IO IJIOCKOCTH, B IEJIOM, Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METOJ1a MPH PEIIECHNUH;

CBOOOJHO ONEpPUPOBATh MOHSATHSIMHU, CBS3aHHBIMH C JBH)KEHHEM B IPOCTPAHCTBE, 3HAThH
CBOMCTBA JBHIKCHHUI;

BBINOJIHATE U300pa)KEHUsSI MHOTOTPAHHUKOB M TEJ BpAIEHUs MPHU NapajljiebHOM MEpeHoce,
LEHTPAJILHOW CHMMETpPHUH, 3€pKAJbHOM CUMMETPUM, IpPU IOBOPOTE BOKPYT MPSIMOH,
peoOpa3oBaHus MOI00HS;

CTPOUThH CEUEHHMs] MHOTOTPAHHUKOB M TE€J BpAILEHUS: CEYCHMs LWIMHApA (MapaulelbHO U
MEPIIEHANKYIISIPHO OCH), CEUYEHUsSI KOHYyca (TlapajljielbHble OCHOBAHUIO U MPOXO/AIINE Yepes3
BEPLLUUHY), CEUEHUS 11apa;

WCIIOJB30BAaTh METOJBI TIOCTPOCHHS CEUCHHIA: METOA CIIEZO0B, METOJl BHYTPEHHETO
IIPOEKTUPOBAHHUS, METOJ] IIEpeHOCa CEeKYyIlEeH MIIOCKOCTH;

JIOKa3bIBATh TEOMETPUIECKUE YTBEPKICHUS;

IPUMEHATh TeoMeTpuueckue (akThl JUId  pEIIeHUs  CTepEeOMEeTPUYECKHUX  3ajad,
MPEIOIararoIIuX HECKOIBKO IIaroB PeIIeHHs], €CIIM YCIOBHUS PUMEHEHUS 3a/1aHbI B SIBHOW U
HESIBHOU (opme;

pemaTh 3aJa4d  Ha JOKa3aTelIbCTBO MAaTEMAaTHYeCKMX OTHONICHWH W HaXOXICHHE
reOMETPHUECKUX BEIUYHH;

MPUMEHSTh TPOTPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI TIpU
pELICHUH CTEPEOMETPUUECKUX 3a/1a4;

MPUMEHSTh TOJYYCHHBIC 3HAHWS HA TPAKTHKE: CPaBHUBATh, aHAJIM3UPOBATh M OIICHUBATH
peanbHble CUTYalluH, IPUMEHATh U3y4EHHbIE TIOHATHS, TEOPEMBI, CBOMCTBA B IPOLIECCe MOUCKA
pemieHusl MaTeMaTH4eCKH CGHOPMYIMPOBAHHONW MPOOJIEMBI, MOJEIUPOBATh peabHBIC
CUTyallul Ha S3bIKE T€OMETPUHU, HCCIE0BaTh IMOCTPOEHHBIE MOJENIU C HCIOJIb30BaHUEM
TE€OMETPUUECKUX TOHATHH M TEOpeM, ammapara anreOpbl, pemarh MPaKTHYECKHe 3aJadu,
CBSI3aHHBIE C HAX0XKJICHMEM T'€OMETPHUECKUX BEIUYMH;

UMETh TPEJICTaBICHUsT 00 OCHOBHBIX JTamax pPa3BUTHS T€OMETPUM KaK COCTaBHOW YacTH
¢dbyHIaMeHTa pa3BUTHS TEXHOIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosnuecrBo yacos
Ne JuaekTpoHHbIe (HU(pPOBHIE)
HaumeHoBaHue pa3iejioB H TeM IPOrpaMMbl KonTpoabHbie IpakTuyeckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
1 BBeneHue B CTepeOMETpUIO 23 2
2 B3anmHoe pacrosioxkeHne mpsiMbIX B IPOCTPAHCTBE 6 1
3 [TapannenbHOCTh NPSAMBIX U IUIOCKOCTEH B 8
POCTPaHCTBE
4 [leprieHUKYIAPHOCTD MPSIMBIX U IJIOCKOCTEH B 25
IPOCTPaHCTBE
5) YTIIbI U paccTOSTHUS 16 1
6 MHororpaHHuKu 7 1
7 BekTophsl B IpOCTpaHCTBE 12 1
8 [ToBTOpEeHHE, 0600IIEHUE U CUCTEMATHU3AIIHS 5 1
3HaHUH 110 TeMaM «BBezieHHe B CTepEOMETPHIO»,
«B3anMHOE pacronoxeHue MpsiMbIX B
npoctpaHcTBey, «llapamienbHocTh 1
NEepIEHINKYIISIPHOCTD MPSIMBIX U TNIOCKOCTEH B
POCTPAHCTBEY, «YTIIBI U PACCTOSTHUS,
«MHOTOrpaHHUKNY, «BEKTOpPBI B TPOCTPAHCTBE)
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 0




11 KIIACC

KoaunuecTBO 4acoB

DJIeKTpOHHbIe (LM (POBbIE)

Ne o0pa3oBaTe/ibHbIE PeCypChl
HaumeHoBaHue pa3/iesioB H TeM MPOrPaMMbl
n/m Beero Kontpoabnsie | IIpakrnueckue
padoTbI padoThsI
1 AHaJIUTHYECKAsi TEOMETPUS 15 2
2 [ToBTOpeHME, 0000IIEHNE U cUcTeMaTH3aus 3HaHui| 15 1
o Teme "MHOTOrpaHHUKH, CEYCHUS
MHOT'OTPaHHUKOB"
3 OO0BEM MHOTOTpaHHUKA 17 1
4 Tema BpamieHus 24 1
5) [1nomiaay moBepXHOCTU U 0OBEMBI KPYTJIBIX TEIN 9 1
6 JIBrOKEHUS 5 1
7 [ToBTOpeHMEe, 00001IeHNE U cucTeMaTH3aus 3Hanuit| 17 2
«AHanuTHuecKas reoMeTpus», «O0bEM
MHOTOTpaHHUKay, «Tena BpameHus», «[lmomaan
MOBEPXHOCTU M OOBEMBI KPYTIIBIX TEIY,
«JIBUKEHUS»
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 9 0




HOYPOYHOE IINTAHUPOBAHUE
10 KVIACC

Ne ni/m Tema ypoka

Bcero

KoauuecTBO 4acoB

Konrpoabubie  IIpakTuueckue

padoThI

padoThI

Jara
U3ydeHus

DJIEeKTPOHHbBIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypchl

OcHoOBHBIE TpaBUIIa U300PAKEHUS HA
1 PHUCYHKE IJIOCKOCTH, MapalleIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsATHS CTEpEOMETPHUH: TOUKA, TIpsiMas,
IUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE

2 IpaBujIa N300pakeHUs Ha PUCYHKE
IJIOCKOCTH, MAPAIIJIEIbHBIX MPSMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka
[TonsATHS: IEpeceKaroIuecs MIOCKOCTH,
3 nepeceKaroIuecs npsimas v MIoCKOCTh;
MOJTYITPOCTPAHCTBO

4 CrapToBas KOHTpOJbHas paboTa
MHororpaHHuKu, U300pakeHue

5 MPOCTEHUIINX MPOCTPAHCTBEHHBIX (QUTYP,
HECYIIECTBYIOIINX 0OHEKTOB
MHororpaHHuKH, H300paKeHne

6 MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIUX O0HEKTOB

AKCHOMBI CTEPEOMETPHUH U TIEPBBIE
CJIEJICTBHS U3 HUX
AKCHOMBI CTEPEOMETPUH U NTEPBBIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
cienctBus u3 HUX. CrocoOsl 3a1aHus
MPSIMBIX U IJIOCKOCTEHN B IPOCTPAHCTRBE.
O0603HaYeHUS IPSAMBIX U TIIIOCKOCTEH

N3o0pakeHne ceueHnii mupaMu/ibl, Kyoa
M IPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX

10




11

pé6pa. N3obpaxeHue nepeceueHus
IIOJIyYEHHBIX IIJIOCKOCTEM.
PackpamBanre NOCTPOCHHBIX CEYCHHUN
pa3HBIMU IIBETAMHU

N300pakenune ceueHuil mupaMusl, Kyoa
Y TIPU3MBI, KOTOPBIE TPOXOIAT Yepe3 UX
pEbpa. M3o0OpakeHne nepecedcHust
MOJTYYEHHBIX TIOCKOCTEH.
PackpamnBanue nocTpOEHHBIX CEYEHUN
pa3HBIMHU IIBETAMHU

12

13

N300pakenue ceueHuil mupaMuipl, Kyoa
Y TIPU3MBI, KOTOPBIE MTPOXOASAT Yepe3 X
pé6pa. N3o0pakeHune nepeceueHus
ITOJIyYEHHBIX IIJIOCKOCTEM.
PackpamBanue NOCTPOCHHBIX CCYCHHN
pa3HBIMU IIBETaMHU

N300paxenune ceueHunit nupamuabl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOSAT YEPE3 UX
pé6pa. Nzo0pakeHue nepeceueHust
MIOJIyYE€HHBIX IUIOCKOCTEH.
PackpamBanue nocTpOEHHBIX CEYEHUN
pa3HbIMU IIBETaMHU

14

15

16

17

Mertox cnesioB it MOCTPOSHUS CeUSHU

Merton cnenoB uisi TOCTPOCHUS CEUEHHIA.
CBoiicTBa nepeceueHuid MpsIMbIX U
IJIOCKOCTEN

Merton cnenoB uisi TOCTPOCHUS CEUYEHHI.
CBoiicTBa nepeceueHuid MpsIMbIX U
IJIOCKOCTEN

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3manue
BBIHOCHBIX YEPTEKEN U 3aMKCh 11aroB
IIOCTPOEHHUS




18

19

[TocTpoenue ceuenuii B mupamue, Kyoe
o Tpém Toukam Ha péopax. Cozmanue
BBIHOCHBIX YepTekKel U 3aIluch I1aroB
MTOCTPOCHHUS

[TocTpoenue ceueHuii B mupamuie, Kyoe
o TpémM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEHN U 3aIUCh 11aroB
MIOCTPOEHUS

20

21

22

23

[TocTpoeHue ceueHuit B mupamue, Kyoe
1o Tpém ToukaM Ha pédpax. Co3znanue
BBIHOCHBIX YEPTEIKEH U 3aIIUCh 11aroB
MTOCTPOCHHUS

[ToBTOpenue nmnanumerpun: Teopema o
MIPOIOPLMOHANIBHBIX oTpe3kax. [Tlomodue
TPEYTOJIBHUKOB

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacdeTsl B ceueHUIX Ha
BBIHOCHBIX yepTexax. Mcropust pa3Butus
IUIAHUMETPUU U CTEPEOMETPUU

KonTponsHasg padora Nel "AKCHOMBI
TP p
crepeomerpun. Ceuenuns"

24

B3aumHoe pacrosnoxeHue npsmbIx B
npoctpancTBe. CKpenBaronecs
npsmble. [Ipu3Haky ckpelmuBarommxcs
npsmbix. [lapannenbHble npsMble B
IIPOCTPAHCTBE

25

TeopeMa o CylecTBOBAHUH U
€MHCTBEHHOCTH IPSIMOM MMapajuIeIbHON
JAHHOM NMPSIMOM, TPOXOAIIEH uepes
TOYKY MPOCTPAHCTBA U HE JIeKaNIEH Ha
JaHHOM npsMoi. JlemMma o nepeceyeHun
MapAJUIEIBHBIX IPAMBIX IIJIOCKOCTBIO




26

[TapannensHOCTh Tpex NpsiMbIX. Teopema
0 TpE€X mapauIeNIbHBIX NpAMBIX. Teopema
0 CKPEIIMBAKOLIUXCS IPSIMBIX

27

28

29

[TapannensHOe MPOSKTUPOBAHHUE.
OcHOBHBIE CBOICTBA apaJJICILHOTO
npoektupoBanus. 1300paxkeHne pa3HbIX
¢uryp B mapayuieIbHON MPOESKIINU

[HenTpansHas npoekuus. Yroiui ¢
COHAITPaBJICHHBIMHU CTOPOHAMH. YTOJI
MEX1y IPSIMbIMU

3amauy Ha I0Ka3aTeabCTBO U
HCCJIEIOBAHHUE, CBSI3aHHBIE C
pacnonomeHHeM Hpi[MI)IX B
IIPOCTPAHCTBE

30

31

[ToHsATHs: MapaIeaTbHOCTh NPSIMON U
TUTOCKOCTH B TpocTpaHcTBe. [Ipu3nak
napayieIbHOCTH MPSMON U MIOCKOCTH.
CaoiicTBa napamieabHOCTH IPSIMOH U
IJIOCKOCTH

FGOMeTpI/I‘IGCKI/Ie 3aJa41 Ha BBIYMCJICHUC
1 10Ka3aTcIbCTBO, CBA3aHHBIC C
MapalyICJIbHOCTBIO IMMPAMBIX U IIOCKOCTEH
B IIPOCTPAaHCTBC

32

33

ITocTpoeHue ceueHus, MPOXOASAILIETO
4yepes JAHHYIO NPSAMYIO Ha YepPTEXKE U
MapajuIeIbHOTO APYrou npsMon. Pacyér
OTHOILIEHUH

[TapannensHast npoeKUUs, IPUMEHEHUE
JUISL IOCTPOCHHUSI CEUCHHI KyOa U
napaenenumnena. CBoncTBa
apajiiejicumIicqa U Mpru3mbl

34

[TapamensHbie ockoctu. IIpuzHaku
NapAJUIEILHOCTH JBYX IUIOCKOCTEN




35

Teopema o0 mapauieIbHOCTH U
€TUHCTBEHHOCTH MJIOCKOCTH,
MPOXOJIAIICH Yepe3 TOUKY, HE
MPUHAJICIKALLYIO TAHHOMN NIJIOCKOCTH U
CJIIEICTBUS U3 HEE

36

37

38

CaolicTBa napajuielbHbIX IJIOCKOCTEH: O
MapajvieTbHOCTH NPSIMBIX TIEPECCUCHUS
MIPH MEPECEUCHUU IBYX MapaljiebHbIX
IIJIOCKOCTEN TPEThen

CaolicTBa napamuieabHbIX IIOCKOCTEN: 00
OTpe3Kax MapajiesIbHbIX MPSMbIX,
3aKJIFOYEHHBIX MEXKAY MapalIeIbHbIMUA
IUIOCKOCTSIMH; O IIEPECEUSHUHU TPSMOM €
ABYMS ITAapaJIJICIIbHBIMHA INIOCKOCTAMHA

[ToBTOpenue: reopema Iudaropa Ha
IJIOCKOCTH

39

40

41

IloBTOpPEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajuiesenuneaa

Boruncnenue IMH OTpe3KOB B KyOe U
IIPSIMOYTOJIBHOM TapajuIeIIeuIe e

42

43

IlepnieH IUKyYIAPHOCTD NPSIMOU U
mockocTH. [Ipusnak
MEPIEHIUKYIIIPHOCTH IIPAMOMN U
IJIOCKOCTH

[lepneHMKyIAPHOCTD NPSMOM U
mockocty. [Ipusnak
MEPIEHIUKYISIPHOCTH MIPSIMOHN U
IIJIOCKOCTH

44

Teopema o CylIeCTBOBaHUU U
€IMHCTBEHHOCTH MPSIMOM, IPOXOAAIIEH
yepe3 TOUKY MPOCTPAHCTBA U
MePIEHIUKYISIPHON K INTIOCKOCTH




[1nockocTH ¥ IepIEHAUKYIISIPHBIE UM

45 MPSIMbIE B MHOTOT'PAaHHHUKAX

16 [1nockocTH ¥ epHEHAUKYISIPHBIE UM
MPsIMbIE B MHOTOI'PAaHHHUKAX
[lepneHuKymsp ¥ HAKJIOHHAS.

47 [TocTpoeHue nepneHauKyIsipa u3 TOUKU
Ha [PSMYIO
[lepnenauKymsip U HAKJIOHHAS.

48 [TocTpoenue neprneHuKyspa U3 TOUKU
Ha [PSMYIO

49 Teopema 0 TpEX MeprneHaAuKyIIpax
(mpsimast u oOpaTHasi)

50 Teopema 0 TpEX MeprneHaAuKyIIpax
(mpsimast u oOpaTHasi)

51 Yron Mexay CKpenBaromuMHUCs
MPSIMBIMU
[Touck neprneHIMKyISIPHBIX MPSAMBIX C

52 MTOMOIIIBIO TIEPIICHAUKYISIPHBIX
IIJIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE
ITocTpoeHue ceuenuit kyoa, IpU3Msl,

54 MPaBWILHON MUPAMHJIBI C TTOMOIIBIO
OpPTOTOHAJILHOM NMPOEKINH
[Toctpoenue ceuennii kyoa, MpU3MBlI,

55 MPaBUIILHON MUPAMU/IBI C TOMOIIBIO
OPTOTOHAJILHON MPOEKIINHU
CummeTpus B IpOCTPaHCTBE

56 OTHOCUTENBHO TIOCKOCTH. [Tnockoctu
CUMMETPHUI B MHOTOTPaHHUKAX

57 [Ipu3Hak nepneHIuKyJISIpPHOCTH TPSIMOM
U IUIOCKOCTH KaK CJIEJICTBUE CUMMETPHUHU

58 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér

paCCTOHHI/II\/'I OT TOYKH JO IIJIOCKOCTH




59

60

61

[IpaBuiibHBIE MHOTOTpaHHUKH. Pacuér
PAcCTOSIHUM OT TOYKH JI0 IJIOCKOCTH

CriocoObl OIYCTHTD NEPIIECHAUKYIISAPHI:
CUMMETpHUS, CIABUI TOYKH 110
NapaJuIeIbHON IIPSIMOU

CaBur no HenapauienbHON NpSIMOH,
U3MEHEHHE PACCTOSIHUN

62

KontponsHast pabora Ne2 "BzaumHoe
PacCIONIOKEHNE MPSIMBIX U INIOCKOCTEN B
pocTpaHcTae”

63

64

[ToBTOpEHME: Yyroa MeXAy IpSIMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpeMa
KOCHUHYCOB

IloBTOpEHME: Yron MeXIy
CKPEILMBAIOIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

I'eomeTpuyeckre METOAbI BBIYUCICHUS
yIila MEXIy NPSMBIMHU B
MHOT'OIPaHHUKAX

66

67

68

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YTJI0OB IBYTPAaHHOIO yTIiia

[TeprieHAMKYASPHBIE TIJIOCKOCTH.
CBoiicTBa B3aMMHO MEPIEHIUKYISIPHBIX
IJIOCKOCTEN

[Ipu3Hak nepneHaANKyJIApHOCTH
IIJIOCKOCTEM; TeOpeMa O NPAMOKU
MEepECEUCHMS IBYX MIIOCKOCTEN
NIEPIEHIUKYIISIPHBIX TPEThEN INIOCKOCTH

69

[IpssMoyTONBHBIN MapasuIeaenuIe; Kyo;
U3MEPEHMUS], CBOMCTBA IPAMOYTOJIbHOTO
napajuiesienuneaa

70

Teopema o [uaroHasu MPSIMOYTOIBLHOTO
napasuieJIeuIe/1a U CICICTBHE U3 Hed




71

CrepeoMeTpuyecKre U MPUKIIaTHbIC
3a/1auu, CBA3aHHBIE CO B3aUMHBIM
PaCMOJI0KEHUEM MPSMBIX U TUIOCKOCTH

72

[ToBTOpEHME: CKpELIUBAIOLIUECS MPSMBIE,
napajulesbHbIE IIJIOCKOCTH B
CTaHJIAPTHBIX MHOTOI'paHHUKAX

73

74

[Tapa mapannenpHbIX IIOCKOCTEN HA
CKPEIIUBAIOIINXCS MPSMBIX, PACCTOSTHUE
MEX1y CKPEIIUBAIOLIUMUCS TPSIMBIMU B
MPOCTBIX CUTYaLUSIX

Paccrosaue oT TOUKH J0 IIIIOCKOCTH,
PaCCTOAHUC OT HpHMOﬁ J0 IIIIOCKOCTH

75

76

77

Beruucnenue paccTossHUN MeXAy
CKPEILMBAIOIUMUCS IPSIMBIMU C
ITOMOUIBIO NEPIEHUKYIAPHON
IUIOCKOCTH

TpéXrpaHHblii yroi, HEpaBeHCTBa IS
TpexrpaHHbix yrioB. Teopema [ludaropa,
TEOPEMBbI KOCHHYCOB U CUHYCOB JIJIS
TPEXTPAHHOTIO yIiia

DneMEeHTHI ChEePUIECKON TeOMETPUH:
reoJIe3NYECKUE JIMHUU Ha 3emiie

78

79

KonTponbnas padota Ne3 "Vrisl u
pacctostHuA"

CucreMaru3zanus 3HaHUN
"MHOrorpaHHUK U €ro 3J€MEHTHI"

80

81

[Tupamupa. Buasl nupamun. [IpaBunsnas
nupamMuaa

[Ipusma. [Ipsimast 1 HaKJIOHHAS IPU3MBL.
[IpaBuibHas npuszma

82

[Ipsmoit napamienenunes,
IPSIMOYTOJIBHBIN Mapajuienenunesn, Kyo

83

Beinykiieie MHOrorpanHuku. Teopema
Ditnepa




Brinykibsie MHOTOrpaHHuKd. Teopema

84 Diinepa. [IpaBunbHbIC U 1
MOJIYTIPABHIILHBIC MHOTOTPAaHHUKH

85 ‘I‘<0HTpoana;1 pa6'c')Ta Ne4 1

MHororpanHuku

86 [ToHsTHE BEKTOPA HA IJIOCKOCTH U B 1
IIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 PaznocTh BekTOpOB 1

89 [TpaBwiio mapamienenumena 1

90 YMHOKEHHE BEKTOpa Ha YUCIIO 1
Pasnoxxenne BekTopa 1mo 6azucy Tpeéx

91 BEKTOPOB, HE JISKAIUX B OJTHON 1
IJIOCKOCTH

92 CkassipHOE TIPOU3BEICHUE 1

93 Brlunciienue yria MexIy BEKTOpaMu B 1
MPOCTPAHCTBE

94 IIpocreiimue 3a1auu ¢ BEKTOPAMH 1

95 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1

96 [Ipocreiimme 3a1a9u ¢ BEKTOpaMu 1

97 KoHntponbHas .I.)a6OTa Ne5 "Bekrtopsl B 1
MIPOCTPAHCTBE
O06o01eHre U cucTeMaTr3aIis 3HaHUIA

98 1o TeMe "AKCHOMBI CTEPEOMETPHH. 1
Ceuenusa"
O06o001IeHre 1 cucTeMaTr3aIus 3HaHHHA

99 o TeMe "B3anMHoe pacmooxkeHue 1
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE"

100 O06001enre u cucTeMaTru3aIs 3HaHUA 1
1o Teme "YTrIibl U pacCTOSHUS

101 I'onoBast KOHTpoOIBHAS paboTa 1

102 O06o001IeHre U cUcTeMaTU3aIis 3HAHHIA 1

1o Teme "MHOrorpaHHuKH"




OBUIEE KOJIMYECTBO YACOB I10 102 7 0
[TPOI'PAMME
11 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
ara uudposbie
Ne n/m Tema ypoka Konrpoabueie  IIpakTuueckue A
yp Bcero % p p u3ydeHusi oOpa3zoBaTe/bHbIE
ThI ThI
pabo pabo pecypchl
[ToBTOpenue Tembl "KoopauHaTel
1 BEKTOPA Ha IUIOCKOCTH U B 1
npoctpaHcTae"”
2 [ToBTOpenue Temsl "CkansgpHoe 1
IIPOU3BEIEHUE BEKTOPOB"
3 [ToBTOpenue tems! "Boruncinenue yria 1
MEXly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpEeHME TeMbl "YpaBHEHHE IPSIMOMH, 1
MIPOXOJISIIEH uepe3 ABE TOUKH"
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
YPaBHEHHUE IUIOCKOCTH B OTpE3Kax
6 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
YPaBHEHHUE IUIOCKOCTH B OTPE3Kax
7 BekropHoe npou3BeneHue 1
8 JIuHeliHbIC HEPABEHCTBA, JIMHEWHOE 1
IPOrpaMMHUPOBaHKE
9 JIuHeliHbIE HEPABEHCTBA, JIMHENHOE 1
MIpOorpaMMHUpPOBaHUE
10 AHaJIUTHYECKHE METOBI pacuéTa yria 1
MEXIy MPSMBIMHA B MHOTOTpaHHUKAX
11 AHaMTUYECKHE METO/IbI pacyéra yria 1
MEXIY IJIOCKOCTSIMUA B MHOT'OTPaHHUKAX
12 dopmyna pacCTOSHUS OT TOYKH J10 1
IUIOCKOCTH B KOOpJAMHATaX




13

14

Haxoxnenue paccTosHUN OT TOYKH 10
TUTOCKOCTH B KyOe

Haxoxnenue paccTosstHUM OT TOYKHU J10
MJIOCKOCTH B IPABUIIBHOU MUPAMU/IS

15

16

Kontponbhas pabora Nel
"Ananurnyeckas reomerTpus”
CeueHust MHOIOIPaHHUKOB:
CTaHJapTHbIE MHOTOTPAHHUKHU

17

18

Ceuenuns MHOT'OI'paHHHUKOB: MCTO/
CJICOOB

Ceuenuns MHOT'OI'PaHHHKOB:
CTaHJAPTHBIC INIOCKOCTH, IEPCCCUCHUA
MpsAMBIX U IUIOCKOCTEH

19

20

[TapasuienpHble IPSIMBIE U TNIOCKOCTH:
NapaJuUICIIbHBIE CEUCHHUS
[TapamienbHbIE IPSIMBIE U INTIOCKOCTH:
pacy€T OTHOIIECHUI

21

[TapannenbHble TPsAMBIE U IUNIOCKOCTH:
YTJIBI MEKTY CKPEIIMBAIOIIUMUCS
MPSMBIMU

22

23

[TepnieniuKyNIsIpHBIE IPSIMBIE U
IJIOCKOCTH: CTaHJApTHBIE Mapbl
NEPIEHIUKYIISPHBIX TIOCKOCTEN U
IPSIMBIX, CHMMETPHUH MHOTOTPaHHUKOB
[leprienauKynapHbIE IPSIMBIE U
IUIOCKOCTH: TEOpeMa 0 Tpex
nepreHIuKyIspax

24

[leprienauKynApHBIE IPSIMBIE U
IJIOCKOCTH: BBIYUCIICHUS JJIMH B
MHOT'OI'paHHHKaX

25

[ToBTOpEHueE: momaaun
MHOTOYTOJILHUKOB, (POPMYIIBI IS
IomIanel, cooopakeHus moao0us




26

[ToBTOpEHME: MIOMIAIH
MHOTOYTOJTBHUKOB, ()OPMYJIBI JJIS
TJI0MIAJEH, COOOpaKEHUS IO 100U

27

[ToBTOpEHME: MIOMIAIH
MHOTOYTOJTBHUKOB, (JOPMYJIBI JJIs
IO e, COOOpaKEHUS IO 100U

28

[Tmomaan cedyeHnii MHOTOIrPaHHUKOB:
TJIOIA U TTIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOPaKEHHUS 11O 100Ms

29

[Tnomany ceyeHuii MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOPaKEHUS IO 100MsI

30

KonTtponbHas padora Ne2 "IloBropenue:
MHOTOTPaHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

31

O6béM Tena. O6beM MPSIMOYTOIBHOTO
napaenenuneaa

32

33

34

35

36

3anmaun 06 yaBOoeHUHU KyDa, 0 KBaJpaType
Ky0a; O TPUCEKIIUH yIia
CrepeomMeTpuiecKue 3a/1a4uu, CBI3aHHBIC
¢ 00BEMOM TIPSIMOYTOJIBHOTO
napaiesenuea

[TpuknamHbIe 3aa9H, CBSI3aHHBIE C
BBIYUCIICHHEM 00bEMA MPSIMOYTOJIBHOTO
napaJuleenumneaa

O0BbEM MPSAMOI TPU3MBI
CrepeomeTpuyecKHe 3aJauu, CBI3aHHbIC
C BBIYHCIICHHEM 00BEMOB TTPSIMOT
PU3MBI

37

[IpuknanHbie 3a1a4m, CBsI3aHHBIC C
00BEMOM TIPSIMOI TIPU3MBI

38

Brruncnenne 00bEMOB TeI € TIOMOLIBIO
omnpenenéuHoro uHTEerpana. O0bEM
HaKJIOHHOMN MPU3MBI




Brruncienne o0ObEMOB TEIN C IIOMOIIBIO

39 onpeaenéuHoro uarerpaita. Oobpém
HUPaMUIbI
dopmyiia 00bEMa MUPaMUIBL.

40 OTtHomIeHne 06beMOB MUPAMUJL C OOIIUM
yIJI0M
dopmyiia 00bEMa MUPaMUIBL.

41 OTtHo1eHne 00beMOB UPAMU/ C 0OIIUM
yTJI0M

42 CrepeomeTpuyecKHe 3aauu, CBSI3aHHbIC
¢ 00béMaMH HAaKJIOHHOW TPU3MBI

43 CrepeomeTpuiecKue 3a1a4u, CBI3aHHbIC
¢ 00bEMaMM TUPAMUIbI
[Ipuknanueie 3apaun o Teme "OO0bEMBI

44 Ten", CBA3aHHBIE C 00BEMOM HAKJIOHHOM
TIPU3MBI

45 [Tpuknanueie 3agaun mo Teme "OO0bEMBI
Ten", CBA3aHHbIE C 00BEMOM HPAMHU/IBI

46 [Tpumenenue o6bEMOB. Boruncnenue
pPacCcTOSHUA 70 IIIOCKOCTH

47 KonTponsHast pe}'60Ta Ne3 "O6béM
MHOT'OT'paHHHKA
Hunuuaapuyeckas HOBEPXHOCTB,

48 00pa3yroIIne MUIHHIPHICCKON
MOBEPXHOCTHU

49 Humuaap. [IpsMoit KpyroBod HUIMHAP.
[Ino1maas MOBEpXHOCTH LIMIIMHAPA

50 Konnueckast moBepxHOCTh, 00pasyroliye
KOHHYECKOU IoBepXHOCTH. KoHyC

51 Ceuenue KOH}Vlca IUIOCKOCTBIO,
napaieIbHON TNIOCKOCTH OCHOBAaHUS

59 VYceuénnslii konyc. M3o00paxenue

KOHYCOB U YCEUEHHBIX KOHYCOB




53

54

[Tnomaas 6OKOBOM MOBEPXHOCTH U
IIOJIHOM ITIOBEPXHOCTU KOHYyCa
[Tnomans 60KOBOI MOBEPXHOCTH U
TIOJTHOW TTOBEPXHOCTH KOHYCA

55

56

CrepeoMeTrpuueckue 3aJauu Ha
JIOKa3aTeJIbCTBO U BHIYUCIICHHE,
MIOCTPOCHUEM CEUEHUHN IMIUHIPA,
KOHYca

CrepeomeTpuuecKue 3a1a4u Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
IIOCTPOEHUEM CEYEHUN LUIUHAPA,
KOHYca

57

58
59

60

61

62

[TpuknanHbie 3a1a4u, CBSI3aHHBIE C
OUIMHOPOM

[TpuxnanHbie 3a1a4u, CBSI3aHHBIE C
MUIMHOPOM

Cdepa u map

[Tepeceuenue cepsl u mapa c
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTRIO. Bu 1 n300paxeHue mapa
[Tepeceuenue cepsl u mapa c
1ockocThio. Kacanue mapa u cdepbl
IUIOCKOCTRIO. Buj 1 n300paxeHue mapa
VYpasuenune cepsl. [Lnomans chepst n
e€ yacre

63

64

Cummetpus cdepsl 1 mapa

CrepeomMeTprUYECKHE 3a/1a4n HA
JTI0OKa3aTelIbCTBO U BHIYMCIICHHE,
CBsI3aHHBIE CO CPEPOH U 1IapoM,
MOCTPOEHUEM UX CEUEHHUM IIIOCKOCThIO

65

CrepeomeTpuuecKkue 3a1auu Ha
JI0Ka3aTeIbCTBO U BEIYUCIICHHE,
CBsI3aHHBIE CO CEPOH U Mapom,
MIOCTPOCHHEM MX CEUCHHH TIIOCKOCTHIO




66

67

68

[TpuknaaHbie 3a7a49u, CBSI3aHHBIC CO
cdepoii u mapom

[ToBTOpEHUE: OKPYKHOCTH HA
TUIOCKOCTH, BBIYMCIICHUS B OKPYKHOCTH,
CTaHapTHBIC TTOI00US

Paznuunnie KOM6I/IHaL[I/II/I TCJI BpalllICHUA
W MHOTI'OI'PpaHHUKOB

69

70

3agaum o Teme "Tena 1 MOBEpXHOCTH
BpaiueHus"
3anaun o teme "Tena ¥ MOBEPXHOCTH
BpaieHus"

71

KonTtponpHas padora Ne4 "Tema n
IIOBEPXHOCTH BpaleHus"
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O0BeéM muuHapa. Teopema 06 00bEME
MPSIMOTO IMJIMHAPA

Brruuciienue 006EMOB TENI ¢ TOMOIIBIO
omnpenenéHHoro uHTerpana. O0bEM
KOHYCa

ITmomamy OOKOBOI U ITOJIHON
MOBEPXHOCTH KOHYCa

75

CrepeomeTpuuecKkue 3a/1auu, CBI3aHHbIE
C BBIYHCIIEHUEM 00BEMOB IIMITHH]IPA,
KOHYCa

76

[Tpuknagueie 3agaun 1o Teme "OO0BEMBI
Y TUIOIIAU OBEpXHOCTEH Ten"

77

OO0BéM 11apa U MapOBOTO CEKTOPA.
Teopema 06 00BEme mrapa. [1nomans
cdepsl. CTepeomMeTpuyecKre 3a1auu,
CBSI3aHHBIE C BEIYHCIIEHHEM 00BEMOB
1Iapa, IapoBOro CerMeHTa 1 MapoBOro
CEeKTOpa

78

[Tpuknagaeie 3agaun 1o Teme "OO0BEMBI
Ten", cBs3aHHbIE ¢ 00BEMOM I1apa u
miomaso cepbl. COOTHOIEHUS
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MEX]Ty TUTOINAIMU TIOBEPXHOCTEH H
00BpEMaMHU ITOTOOHBIX TEN

[TomoOHbBIE TeNa B IPOCTPAHCTRE.
N3menenune o6bEéMa rpu mog00uu.
CrepeoMeTpHuuecKue 3aa4u, CBI3aHHbBIC
C BBIYHCIICHUEM O00BEMOB TEN U
IJIOIIAJeH TOBEPXHOCTEN

KonTpoapHas padora N5 "[Tnomanu
MIOBEPXHOCTU ¥ 00BEMBI KPYTJIbIX TN

81

JIBH>KeHHMSI IPOCTPAHCTRA.
Orobpaxxenus. [IBUKeHUsI U PaBEHCTBO
¢buryp. O61mue cBoiicTBa NBUKEHUN
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84

Bupl nBukeHuit: napamiebHbIN
MepPEeHOC, IEHTPaIbHasi CHMMETPUSI,
3epKajbHasi CHMMETPHSs1, TOBOPOT BOKPYT
IPSIMO

[TpeoOpazoBanus nmonobus. [psmas u
cthepa Diinepa

I'eomeTpuueckue 3a1auu Ha MPUMEHEHUE
JIBYOKEHUS

85

86

87

KonTtponbHas padora Ne6 "Bektops! B
npoctpaHcTae"”

O6o06matomee moropenue 11 moHsTHIt
U METOJI0B Kypca reometpun 10-11
KJIaCCOB, CHCTeMAaTH3aIlns 3HAHWI1:
"ITapanienpHOCTb NPSAMBIX U
IJIOCKOCTEN B TPOCTpaHCTBE"

O6o06matomee moTopenue 11 moHsTHIt
U METOJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMATH3aIsI 3HAHHH:
"BexTopsl B mpocTpaHcTBe"

88

O6o6matomee moropenue 11 moHsTHI
U METO0B Kypca reomerpuu 10-11
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KJIaCCOB, CHCTEMaTH3aLUsl 3HAHUI:
"BexTops!l B npocTpaHcTBe"

Ob6o6maromee noropenue 11 nmonsTuit
¥ METOJI0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTHU3allus 3HAHWI:
"OO6BbeM MHOTOIpaHHHUKA"
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O6o6matomee moropenue 11 monsTHi
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIUs 3HAHUM:
"O6beM MHOTOrpaHHuKa"

Ob6o6maromee mosropenne 11 moHsTHit
U METoJI0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIlNs 3HAHWIA:
"ITnomaay MOBEpXHOCTH U 00 BbEMBI
KpYyIJIbIX Ten"

O6o06matomiee moropenue 11 monHsTHit
U METOJI0B Kypca reometpun 10-11
KJIACCOB, CHCTeMAaTH3aIlis 3HAHWIA:
"Tlnomaanu NoBepXHOCTU U 0OBEMBI
KpYIJIbIX Ted"
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Wroroas koHTpoabHas padora 3a |
MOJIyTo/iue

Hrorosas konTpoapHas padora 3a II
MOJIYTO/INE
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Ob6o6maromiee nosropenue 11 nmonsTuii
U MeToJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3alMsl 3HAHUM:
"ITnomaay MOBEPXHOCTU U 00 BEMBI
KpYIJIbIX Ted"
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Hcropust pa3BUTHS CTEPEOMETPUM KAK
HAYKHU U €€ POJIb B Pa3BUTHU
COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
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COBPEMEHHBIX NHKEHEPHBIX U
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Wcropus pa3BuTus CTEPEOMETPUH KaK
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COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOT Ul
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Hcropus pa3sBUTHSA CTEPEOMETPUH KaK
HAyKU U €€ poilb B pa3BUTUU
COBPEMEHHBIX NH)KEHEPHBIX U
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Wcropus pa3BuTus CTEPEOMETPUU KaK
HaYKHU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI
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MMPOBEPSEMBIE TPEFOBAHMSI K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KUIACC

Kon
NPoOBEPSIEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJabTAThI 0CBOEHHS OCHOBHOM
00pa3oBaTeILHON NPOrPaMMbl CpeIHero 001ero 00pa3zoBaHus

y
7.1

7.2

I'eomerpus
OHGpI/IpOBaTB IMOHATHUAMM: TOYKA, IpsAMasd, IMJIOCKOCTb

IIpuMeHATh aKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX IIPHU PELICHUU
r€OMETPUYECKUX 3a/1a4

7.3

7.4

OnepupoBaTh MNOHATUSAMHU: MAPAJUICTBHOCTh U TMEPHEHAUKYISIPHOCTD
IPSAMBIX U IIJIOCKOCTEMN

KrnaccudunupoBaTh B3aUMHOE PACIIOIOKEHHE MPSMBIX M IJIOCKOCTEH B
MIPOCTPAHCTBE

7.5

7.6

OnepupoBaTh NOHATUSAMU: JIBYTPaHHBINA yroJl, IpaHu JBYTPaHHOIO yrJja,
peOpo ABYIpaHHOIO yria, JUHEHHBIH Yrosl IBYTpaHHOrO yria, rpaaycHas
Mepa JBYTPaHHOIO yIiia

OnepupoBaTb NOHATHUSMU: MHOTOIPAHHUK, BBIMYKJIBI M HEBBITYKJIbIN
MHOT'OTPaHHUK, 3JIEMEHTHI MHOTOTPAHHMKA, TPAaBUJIBHBI MHOIOTPAHHUK

7.7

7.8

PacriosHaBaTh OCHOBHBIE BHJbl MHOTOTPAaHHHKOB (TIMpaMujaa, NpU3Ma,
IPSIMOYTOJIBHBIN Mapajuiesenunes, Kyo)

KnaccupumupoBarh  MHOTOTpaHHHMKH, BbIOMpas  OCHOBAaHHUS  JJIs
kinaccupukanuy  (BBIMYKJIbIE WM HEBBINYKJIbIE  MHOTOTPAHHUKH,
[IPaBUJIbHBIE  MHOTOTPAaHHUKH, TpPsAMBIE M  HAKJIOHHBIE  IIPU3MBI,
napasuJiesIenuIe bl)

7.9

7.10

7.11

7.12

7.13

7.14

OHepI/IpOBaTL IIOHATHAMMU CCKYyIIasa INJIOCKOCTB, CCUCHUC
MHOTI'OIr'paHHUKOB

OOBACHATD IMPUHIMUIIBI TOCTPOCHUA CeUeHUI MHOT'OIrpaHHUKOB, UCITIOJIb3YA
METOJ CJICI0B

CTpOI/ITI) CCUCHUA MHOT'OI'PaHHHUKOB METOJAOM CJICAOB, BBIIIOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (pUTYD:
BU/JI CBEPXY, COOKY, CHU3Y

Pemrats 3aa4i Ha HaXOXIACHUC I'COMETPHUUCCKUX BCIIMYUH I10 06pa3uaM
WK aJIropuTMaM, MNPHUMCHAA H3BCCTHBIC AHAJIIMTUYCCKHUC MCTOABI IIPU
pe€mICHUN CTAHAAPTHBIX MAaTEMATUYCCKHUX 3aJad Ha BbIYHUCICHHUC
paCCTO}IHI/Iﬁ MCXKAY ABYMS TOYKaMH, OT TOYKHU OO HpHMOﬁ, OT TOYKHAO
IIJIOCKOCTH, MEKAY CKPCIIUBAOIIUMHUCS ITPAMBIMU

PemraTs 3aa4i Ha HAXOXIACHUC T'COMETPUUCCKUX BCIIMYUH I10 06pa3uaM
WK aJIropuTMaM, MNPHUMCHAA H3BCCTHBIC AHAJIMTUYCCKHUC MCTOABI IIPU
PEIICHUN CTAaHAAPTHBIX MATCMATHUYCCKHUX 3a/lad Ha BBIYMUCICHUC YIJIOB
MCKAY CKPCIIHUBAIOIMIUMUCA NPAMBIMU, MCKIY HpﬂMOfI 1 TIIOCKOCTEBIO,
MCXKAY MIIOCKOCTAMU, IBYT'PAHHBIX YIJIOB

Bbruncnsate 00bEMBI M MJIOLIAAM TIOBEPXHOCTEH MHOTOTpaHHUKOB
(mpu3ma, mupamMua) ¢ MpUMEHEHUEM (HOPMYIT, BBIYUCIATh COOTHOLICHUS
MEXIY IJI0IIAIIMHU MTOBEPXHOCTEH, o0BEMamMu MOTI00HBIX
MHOTOTPaHHUKOB

7.15

OnepupoBaTh NOHATHSMHU: CHUMMETpPUS B MPOCTPAHCTBE, LIEHTP, OChb U
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M IUIOCKOCTh CHMMETPUU (UTYPHI




W3Bnekatb, mpeoOpa3oBbIBaTH M HHTEPIPETUPOBATH HHGOPMAILUIO O

7.16 MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTYpax, NPEICTABICHHYIO Ha
YepTerkax U pUCYHKax
[TpumensiTh reomeTpuueckre (GaxkThl JUIsI PEHICHUS CTEPEOMETPUUYECKUX
7.17 3a7a4, MPEANOJIAralolIMX HECKOJIBKO IIAroB PEIICHUs, €CIIA YCIOBHUS
MPUMEHEHHUS 3aJIaHbl B ABHOU (hopme
718 [IpumensiTh TpoCTeillline NPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IPH PEIIEHUH CTEPEOMETPUYECKHX 33124
719 IIpuBOAUTE IpUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B IPUPOJE U
JKU3HU, paclio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[TpuMeHsTh MOTy4YeHHbIC 3HAHUS HA MPAKTUKE: aHAJTU3UPOBATh peajbHbIe
CUTYallUX ¥ IPUMEHSTh U3yYCHHBIC TIOHSATH B IIPOLIECCE TIOMCKA PEILICHHS
MaTeMaTuyecku  chopMynupoBaHHOW  MpoOIeMbl,  MOJEIUPOBATH
7.20 peanbHbIE CUTYallMd Ha SI3bIKE T'€OMETPHH, HCCIEIOBATH IOCTPOSCHHBIC
MOJIEJIH C UCIIOJIb30BaHHUEM M€OMETPUUECKUX MTOHITHI 1 TeOpeM, armapara
anreOpbl, pemarh MPAaKTUYECKUE 3a/laud, CBS3aHHBIE C HaXOXKICHUEM
Te€OMETPUUYECKUX BEIUYUH
11 KNIACC
Kon .
TR IIpoBepsiemble NpeIMETHBIE Pe3y.IbTATEI 0CBOCHHS 0CHOBHOI
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 001ero 00pa3zoBaHus
pe3yJbTara
6 ['eomeTpus
OnepupoBaTh MOHATHAMH: IFIIUHIPHYECKAs TIOBEPXHOCTh, 00pa3yromue
6.1 UIMHIPUYECKON TOBEPXHOCTH, IWIIMHIpP, KOHMYECKas MOBEPXHOCTH,
' oOpa3yromue KOHHYECKOM  TOBEPXHOCTH, KOHYyC, cdepuueckas
MOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaieHus (IUIUHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CITOCOOBI MOJTYYSHHSI TEJI BPALLICHHS
6.4 KnaccuduimpoBaTs B3auMHOE pacrioiokeHue cepbl U MI0CKOCTH
OnepupoBaTh MOHATUSAMH: IIAPOBONW CETMEHT, OCHOBAHHWE CETMEHTa,
6.5 BBICOTA CErMEHTa, IIApOBOM CIIOM, OCHOBaHME ILIAPOBOTO CIIOS, BHICOTA
IIapOBOTO CJI0s, IAPOBON CEKTOP
6.6 Bbraucnate 00bEMBI W IUIOMIANM  TIOBEPXHOCTEH TeNl BpaIICHUS,
' reOMETPUUECKUX TeJl C MPUMEHEHUEM (HopMyIT
OnepupoBaTh TMOHSATUSMHU: MHOTOTPAHHMK, BIHCAHHBI B cdepy Hu
6.7 OMMCAHHBIN 0KO0JIO chepsl, cepa, BIMCAHHAS B MHOTOIPaHHUK WJIH TEJO
BpallleHus
6.8 BbIucasTh COOTHOIIEHUS MEX Y TUIOMIAISIMUA TIOBEPXHOCTEH 1 00BEMaMu
' MOJOOHBIX TEN
6.9 H30§pa>KaTL u3ydaemble (QUTYpBl OT PYKH M C NMPHUMEHEHHEM MPOCTHIX
4epTEKHBIX HHCTPYMEHTOB
BbIMONHATE (BBIHOCHBIE) TUIOCKHME YEPTEeKU M3 PUCYHKOB MPOCTHIX
6.10 00BEMHBIX (UTyp: BHI CBEpXy, COOKY, CHHM3Y; CTPOUTb CEUYEHHUS Tel
BpaLICHUS
W3BnekaTb, MHTEPHPETHPOBATH M IMPeoOpa3oBbIBaTh HMH(OPMAIHIO O
6.11 MIPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (HUTypax, MPEACTABICHHYIO Ha

4epTeKax U pUCyHKax




6.12

[TpumensTh reomeTpuueckre (QaxKThl JUIsI PEHICHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEANoJararoliMX HECKOJbKO IIAaroB PpEUICHUs, €CIH YCIOBUS
MIPUMEHEHHUS 3aJIaHbl B SBHOU (hopme

6.13

OnepupoBaTh MOHSATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBINOMHATE JIEHCTBUS CIIOKEHUST BEKTOPOB, BBIYMTAHHS BEKTOPOB M
YMHOXEHHUS BEKTOpa Ha 4YHCIIO, OOBSICHITH, KAKUMHU CBOWCTBAMH OHU
o0J1aaroT

6.15

HpI/IMeHHTb IIPpaBUJIO MapaJlICICIIUIICaAa IIPHU CI0KECHUKU BEKTOPOB

6.16

6.17

OHCpHpOBaTB IMOHATHUAMUA: JCKAPTOBbBI KOOPAWHATHEI B IIPOCTPAHCTBE,
BCKTOpP, MOAYJIb BCKTOpPA, PaBCHCTBO BCKTOPOB, KOOPAWHATBHI BCKTOpA,
yroi MCXKAY  BEKTOpPaAMH, CKaJIsIpHOC IIPONU3BEACHUC BEKTOPOB,
KOJUIMHCAPHBIC 1 KOMIIJIAHAPHBIC BEKTOPLL

HaXOI[I/ITL CYMMY BCKTOPOB W IPOU3BCACHUC BCKTOpAa Ha 4YHUCIO, YTOJI
MCKAY BCKTOpaMu, CKAJIAPHOC MPOU3BCACHUC, PACKIAAbIBATL BEKTOP IO
ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

3a,HaBaTB IIJIOCKOCTh YPABHCHHUECM B ,HeKapTOBOﬁ CUCTCMC KOOpAMHAT

6.19

6.20

Pemats HpOCTGﬁIHHC TCOMCTPHUUCCKHUC 3ala4M Ha IPUMCHCHHUEC BEKTOPHO-
KOOPAWHATHOI'O METOAa

Pemrats 3agadyd Ha J0Kas3aTCJIbCTBO MAaTCMaTU4YCCKHX OTHOIICHUU U
HaXO0XICHUC I'COMCTPHUUCCKUX BCIMYHH II10 o6pa3uaM WK aJIrOpUTMamMm,
IIPUMCHAA HN3BCCTHBIC MCTO/bI npu pPCIICHUH CTaHAApPTHBIX
MAaTEMATUYCCKHUX 3aJa4

6.21

6.22

[IpuMeHATs mpocTellline NPOrpaMMHBIE CPEACTBA M 3JIEKTPOHHO-
KOMMYHHKAIIIOHHBIE CUCTEMBI IIPH PEIIEHNN CTEPEOMETPHUUECKHX 3a]1a4
[TpuBOIUTE MpUMEPHl MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MpHUpOJAE U
JKU3HHU, PAacllO3HaBaTh MPOSIBJICHUE 3aKOHOB T€OMETPUHN B UCKYCCTBE

6.23

[IpuMeHsATh MONyYEHHBIE 3HAHUS HA TPAKTUKE: aHAJIM3UPOBATh PEAJIbHBIC
CUTYallMU U IPUMEHATh U3yUYEHHBIC ITOHATHS B IIPOLIECCE MIOUCKA PEILICHUS
MaTeMaTh4ecku  cHOpMYyJIUpPOBAaHHON  MpoOJIEMBI,  MOJAEIUPOBATh
peanbHbIe CUTYyallUM Ha SI3bIKE F'€OMETPUM, HUCCIENOBATh MOCTPOCHHBIE
MOJIEJH C UCTIOIb30BAHUEM F€OMETPUUYECKUX ITOHATHI U TEOPEM, alllapara
anreOphl, pemaTrh MNPaKTUYECKHE 3a/ladd, CBA3aHHBIE C HAXOXKJIECHUEM
r€OMETPUYECKUX BEIINYNH

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC
Kon IIpoBepsieMbli 3JIEMEHT COACPKAHMS
7 I'eomeTpust
OcHoBHbIE TOHATUA cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb, IPOCTPAHCTBO.
7.1 | TlonsaTtue 06 akcHOMaTHYECKOM IOCTPOECHUH CTEPEOMETPUN: aKCUOMBI CTEPEOMETPUH
U CJIIEJCTBUS U3 HUX
B3aumHoe  pacrnonokeHuMe IpsAMBIX B IPOCTPAHCTBE:  IE€pECEKaroIuecs,
napajulefibHble M CKpeluBaromuecss npsimble. [lapamiensHocTh MNpSMBIX U
IUIOCKOCTEN B IPOCTPAHCTBE: NapajuleJbHBIE TNPSAMBIE B  IPOCTPAHCTBE,
7o TAPAIENLHOCTH TPEX MNpPSAMBIX, NApAIIEIBbHOCTh MPAMOW M IIOCKOCTH. YTJIBIC

COHAIIPaBJIICHHBIMM CTOPOHAaMH, YrOJI MEXIy NpsIMbIMH B IIPOCTPAHCTBE.
[TapannenbHOCTh MIIOCKOCTEN: MapajliesIbHbIE MJIOCKOCTH, CBOMCTBA MapasulebHbIX
tockocteit. [Ipocreiinme mpocTpanCTBEHHBIE PUTYPBI HA IUIOCKOCTH: TETPadIp, KyO,
napajuieJenuIe]], IOCTPOCHUE CEUEHUN




7.3

7.4

7.5

7.6

7.7

[lepneHIuKyNSIpHOCTh TPAMONM U IJIOCKOCTU: MEPHEHAUKYISPHBIE TNpsSMbIE B
MIMPOCTPAHCTBEC, MPAMBIC IMAPAJUICIIBHBIC U ICPIICHAUKYIISIPHBIC K INIOCKOCTHU, IPU3HAK
MEPIEeHIUKYIAPHOCTHU MPSIMON U TJIIOCKOCTH, TE€OpeMa O MPSIMOM NMepHeHAUKYISIPHON
IJIOCKOCTH. YTJIbl B MPOCTPAHCTBE: YTOJI MEXAY MPSMOM U MJIOCKOCTBIO, IBYTPAHHBIH
YTOJI, TUHEIHBIN yToJ1 IByrpaHHOro yria. [lepnenaukysisap u HaKJIIOHHBIE: PACCTOSHUE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE OT MPSIMOM JIO TIOCKOCTH, MMPOEKIHS (PUTYpBI HA
I10CKOCTh. [lepneHIuKyIsIpHOCTD MIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH ABYX
mrockocreil. Teopema 0 TpEX NMeprHeHANKYISIpax

IlonsATHE MHOrOrpaHHMKa, OCHOBHBIE JJIEMEHTbl MHOIOIDAHHHUKA, BBINYKIBIE U
HEBBINYKJIbIE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. IIpusma: n-yrosbHas
npu3Ma, TPaHH M OCHOBAHMS NPHU3MBI, IpsMas U HAKJIOHHAs MPHU3MBI, OOKOBas U
II0JIHAs MIOBEPXHOCTH Npu3Mbl. [lapannenenumnes, npsMOyroJbHbIN MapauIeIeIUIIe ]
u ero coucrsa. [lupamuna: N-yronpHas nupaMuia, FpaHu U OCHOBAHME ITUPaMUJBbL,
OOKOBasi U IOJIHAS MOBEPXHOCTh IMHPAMHUJIbl, MPaBWIIbHAS U yCeu&HHasl MUpaMuaa.
OnemMeHThl Npu3Mbl W nUpaMuibl. [IpaBuiibHbIE MHOTOIDAaHHUKH: IOHSTHE
IIPaBWIBHOIO MHOTOIPAaHHMKA, IPAaBWIbHAs IpU3Ma W IpaBWIbHAs INHpaMHUIA,
IIpaBWIbHAs TPEYyrojibHas MUpaMuJa U MpaBUIIbHBINA TeTpa’ap, Ky0. [IpencraBnenue
O IpaBWIBHBIX MHOTOTPaHHMKAaX: OKTa’Ap, HOAeKa’ap M ukocadapyrue CeueHus
MPU3MBbI U TUPAMU/IBI

CuMMeTpust B IPOCTPAHCTBE: CUMMETPHS OTHOCUTEIBHO TOUKH, IPSIMOH, IJIOCKOCTH.
OneMeHTbl CHMMETPUM B NHpaMHAAx, IapajUlelieNuIenax, MpaBUIbHBIX
MHOI'OTPaHHUKAX

Bbruuciienue 31€MEHTOB MHOTOTpaHHHKOB: pEOpa, amaroHanu, yriasl. llmomans
OOKOBOW IOBEpXHOCTH U IIOJHOHW IOBEPXHOCTU MpPSIMON NPU3MBI, IJIOLIA/b
OCHOBaHUH, TeopeMa 0 OOKOBOI MOBEpPXHOCTU MpsAMOIl npu3Msbl. [Tnomans 60koBoM
MIOBEPXHOCTU M TIOBEPXHOCTH MPABUIBHONW NHMPaMUJBl, TEOpEMa O IUIOIIAIU
yceu€HHoi nupamuabl. [lonstue 06 06béme. O6bEM MUpaMUIbl, TPU3MBI

[Tono6ubIie Tena B mpoctpaHcTBe. COOTHOMIEHUSI MEXK Y TUIOMIAIIMU TOBEPXHOCTEHH,
00BéMaMH TTONOOHBIX TEI

11 KJIIACC

Kon

IIpoBepsieMblIii 3JI€MEHT COAEePKAHUS

6

I'eomerpus

6.1

[{unuHapryeckas MOBEPXHOCTh, 00pa3yoIIne IUINHIPUYECKON TOBEPXHOCTH, OCh
HUAJTUHAPUYECKONU moBepxHOCTH. [umuHap: ocHOBaHUS W OOKOBas MOBEPXHOCTH,
o0pa3yrolas U 0Ch, TIIOIIaAb OOKOBOW U MOJTHON MOBEPXHOCTH

6.2

6.3

6.4
6.5

Konunyeckasi MOBEpXHOCTh, 00pa3yrolIe KOHMYECKOH MOBEPXHOCTH, OCh H
BEpIIIMHA KOHMYECKOU MoBepXHOCTH. KOHyC: OCHOBaHWE M BepIIMHA, 00pa3yromas
U OCh, TUIOIIA s OOKOBOM M TIOJTHOW MMOBEPXHOCTH. Y CEU€HHBIN KOHYC: 00pa3yrolue
" BBICOTA, OCHOBaHUS H OoKkoBas IMOBEPXHOCTH

Coepa u map: neHTp, paauyc, AMaMeTp, IO TOBEPXHOCTH cdepsl. Bzanmuoe
pacriosio’keHre cdepbl M IIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, miomaab
cdepsl

N300pakeHue Tea BpalieHns Ha INI0cKocTH. Pa3BEépTka muinHApa U KOHyca
KomOunamu Ten BpalleHMs M MHOTOTPaHHUKOB. MHOTOTPaHHHUK, OMHCAHHBIN
oKkoJo cdepsl, cdhepa, BMcaHHAsi B MHOTOTPAHHUK, WIIM TEJIO BPALLICHUS

6.6

[Tonsitue 06 00bEMe. OcHOBHBIE CBOICTBA 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO TMapajienenumnena u cienctsus u3 He€é. OO0bEM IWIHMHIpA,
koHyca. O0BEM mapa u miomanb chepol




6.7

[Tomo6Hble Tema B mpoctpaHcTBe. COOTHONICHUS MEXKIY — IUIONIAIIMHU
MOBEPXHOCTEH, 00bEMAMHU MOTOOHBIX TEJ

6.8

Ceuenust mwimMHapa (MapajulesIbHO U MEPHEHIUKYISIPHO OCH), CEUYCHHs] KOHYyca
(mapaenbHOE OCHOBAHUIO M MPOXO/SIIEE Yepe3 BEPIINHY), CeUeHUs I1apa

6.9

6.10

BekTtop Ha 1uiockocT M B mpocTpaHcTBe. CII0KEHHME M BBIYUTAHME BEKTOPOB.
YMHOX€EHUE BEKTOpa Ha 4ucio. PasnokeHne BeKTopa 10 TPEM HEKOMILJIAHAPHBIM
BekTopaM. IIpaBmiio mapamnenenunena. Pemenue 3amad, CBS3aHHBIX  C
IIPUMEHEHUEM IIPAaBUII ACUCTBUI C BEKTOpaMU

[IpssMmoyrosnbHas cucTeMa KOOpAMHAT B mpoctpaHcTBe. KoopauHaThl BeKTOpA.
[Ipocrelimvue 3amaud B KOOpJAMHATaX. YToJl MexAy BekTopamu. CkalsipHOe
MIPOU3BE/ICHUE BEKTOPOB. BhIuncieHUE YIiIOB MEXY MPSIMBIMU U TIJIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIM METO/I TPH PEIICHUU T€OMETPUYECKUX 3a/1a4

ITPOBEPAEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHUA OCHOBHOM OBPA30BATEJIBHOM IMPOT'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kox

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM Pe3yJbTATAM OCBOEHHUS

NPOBEPSIeMOr0 = OCHOBHOI 00pa3oBaTe/IbHOI MPOrpaMMBbI CpeIHero oo1iero
TpeOOBaHMS oOpa3oBaHus

Bnagenne MeronamMm JOKa3aTeNbCTB, AITOPUTMaMHU pELICHUS 3a1ady;
yMmeHue (GOpMyJIHpOBATh W OINEPUPOBATH IOHITHUAMHU: OIPE/ICICHNUE,
aKcuoma, TeOopeMa, CIEICTBHE, CBOMCTBO, IIPHU3HAK, J10Ka3aTelbCTBO,
pPaBHOCHIIbHBIE (POPMYIIUPOBKH; IPUMEHSTH UX; YMEHUE (POPMYIHPOBATH
0o0paTHOE W HPOTUBOIOJIOKHOE YTBEPXKJIEHHUE, NMPUBOJAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOIB30BATh METOJ MaTeMaTU4YeCKOM WHIYKINH;
IIPOBOAMTH  JOKA3aTEJIbHBIE PpACCYXKACHMsS IIpU PpEUICHUM 3aj]ad,
OLICHUBATh  JIOTUYECKYIO  IPABHIBHOCTb  PACCYXACHUH; yMEHHE
OIEPUPOBATH MOHATUAMU: MHOXECTBO, ITOJAMHOXKECTBO, OIEPALIMU Hal
MHOXECTBAMH; YMEHHUE MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar AJis ONMCAHUS PEAJIBHBIX ITPOLIECCOB U SIBJIEHUI U NIPU PELICHUH
3aJa4, B TOM 4HCI€ M3 JPYyruX Y4eOHBIX TMPEAMETOB; YyMEHHE
OINepUpOBATh MOHATHAMMU: Tpad, CBA3HBIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHME 3aJaBaTh U OIHUCHIBaTh TIpadbl pa3IMuHbIMU
croco0amu; UCIOJIb30BaTh I'padbl IPU PELICHUH 3a/1a4

VYMeHue onepupoBaTh MOHATUSMHU: HAaTypaJbHOE YMCIIO, LEI0E YHCIIO,
CTENeHb C LEIbIM MO0Ka3aTeseM, KOpeHb HaTypajlbHOM CTENeHH, CTEeTEeHb
C palMOHAIbHBIM  IIOKAa3aTeleM, CTENeHb C  JCWCTBUTEIbHBIM
nokasarenaeM, JorapumMm uucia, CHHYC, KOCHHYC U  TaHIEHC
IIPOU3BOJIBHOTO YHUCIA, OCTATOK IO MOJIYJIO, PalMOHAIbHOE YHCIIO,
UppAllMOHATIBHOE  YHCJIO,  MHOXXECTBa  HATypalbHbBIX,  LENbIX,
paloOHaIbHBIX, JEHCTBUTENBHBIX YHCEI; YMEHHE MHCIIONb30BaTh
MPU3HAKU JEIUMOCTH, HAUMEHbIIUI OOUIMI NeTuTeNh U HauMEeHbIIee
oO1iee kpaTHOe, anroput™M EBKIIMIa MpH perieHuy 3ajad; 3HAaKOMCTBO €
pPa3IMYHBIMM  TO3ULMOHHBIMH ~ CHUCTEMAaMM  CUHUCIICHUS; yMEHHE
BBINOJIHATh BBIYMCICHHE 3HAYEHUH M MpeoOpa3oBaHUs BBIPAKEHUH CO
CTeNeHs MU U Jorapudmamu, npeoOpa3zoBaHHs JIPOOHO-pAIMOHATBHBIX
BBIPQKCHUI; YMEHHUE OIEpUPOBATh IMOHITUSIMH: IOCIEI0BATEIbHOCTD,
apudMeTHIecKas Iporpeccus, reoMeTpuuecKas mporpeccus, 0eCKOHEUHO
yObIBalomasi  reoMeTpuueckass  MpOrpeccus; yYMEHHE  3a/1aBaTh
HOCJIEI0BATENIBHOCTH, B TOM YHUCIIE C IIOMOLIBI0 PEKYPPEHTHBIX (GOPMYII;
YMEHME ONEpUPOBATh MOHATHUAMU: KOMIUIEKCHOE YHUCIIO, CONPSKEHHBIE
KOMILJIEKCHBIE YHCIIa, MOAYJIb MU apryMEHT KOMIUIEKCHOTO 4Mcia, (popma




3allMCH KOMIUIEKCHBIX 4ucell (reoMeTpudecKas, TPUrOHOMETpUYecKas U
anreOpanyeckas); yMeTb NPOU3ZBOAUTH apU(METHUECKUE NEHCTBUS C
KOMIUIEKCHBIMU ~ YMCJIAMH; TNPUBOJUTH IPUMEPBl  HMCIIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJI; ONEpUPOBATH MOHATHAMHU: MaTpuua 2x2 u 3x3,
OIpeJIeIUTENb MAaTPULIbl, FEOMETPUUECKUI CMBICI OIIpEAeIINTENs

YMeHue onepupoBaTh MOHATUSAMU: PALMOHAIBHBIC, WPPALMOHAJIBHBIC,
noKa3aTebHbIC, CTEIEHHBIE, JIorapu(MUYEeCKue, TPUTOHOMETPHUYECKHIE
YPaBHEHHsS M HEPABEHCTBA, HUX CHUCTEMbl; YMEHHUE OIEpHUpOBATH
HOHATUSMH: TOXKIECTBO, TOXIECTBEHHOE NMpeoOpa3oBaHMe, YpaBHEHUE,
HEPABEHCTBO, CUCTEMAa YPAaBHEHUH M HEPABEHCTB, PaBHOCHILHOCTH
YPAaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE pellarb YypaBHECHMUS,
HEPABEHCTBA M CHUCTEMBI C IIOMOIIBIO Pa3IMYHBIX IPUEMOB; pEIATh
YPAaBHEHUs, HEPABEHCTBA M CHUCTEMBI C IapaMETpPOM; IPUMEHATH
YPaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI JJI PELICHUS MAaTeMaTUYECKUX
3a]a4 U 3a]1a4 U3 pa3aIuvHbIX 00JacTeil HayKu U peaJIbHOM KU3HU

YMeHue omnepupoBarh MNOHATUSAMHU: (YHKIUSA, YETHOCTH (YHKIUH,
HEPUOJIMYHOCTh (YHKIIHMU, OIPaHMYEHHOCTh (DYHKIMM, MOHOTOHHOCTb
(GyHKIMH, SKCTpeMyM (YHKIMHU, HAUOOJIbIIIEE U HAUMEHbIIIEE 3HAYCHUS
(GyHKLMU Ha IPOMEXKYTKE, HEpepbIBHAs (QYHKLIUSA, aCHMITOTHI rpaduka
¢byHKIMY, TIepBas U BTOpas NPOU3BOIHAS (DYHKIMH, TEOMETPHUECKUI U
¢u3nyeckuil CMbBICI TIPOM3BOJHOW, IepBoOoOpa3Has, ONpeneIEHHbINR
MHTETpa]; YMEHUE HAaXOAWTh ACHUMOTOTHI Tpaduka (yHKIHU; yMEHHE
BBIUUCIIATh  NPOU3BOAHBIE CYMMBI, IPOMU3BEIEHHsS, YaCTHOIO H
KOMITO3UIIUHN (DYHKIMI, HAXOAUTh YpaBHEHHE KacaTelIbHOW K TpaduKy
GyHKLMU; YMEHME HaXOIUTh IMPOU3BOJAHBIE JIEMEHTAPHBIX (DYHKIMIA;
YMEHHME HCIIONb30BaTh IPOU3BOAHYIO MJI1 HCCIeNoBaHUS (YHKIUH,
HaXOJUTh HauWOOJbIINE W HAMMEHbIINE 3HaueHWs (DYHKIUI; CTPOUTH
rpauKu MHOTOUYJIEHOB C HCIIOJIb30BAaHMEM arlapaTa MaTeMaTH4ecKoro
aHaJINM3a; NPUMEHATh NPOU3BOJHYIO Ui HAXOXKIEHUS HaWIy4Ilero
pellieHuss B MPUKJIAJHBIX, B TOM YHCIE COLUAIbHO-IPKOHOMUYECKHX M
bu3nUecKrx 3a/1a4ax; HAXOIUTh MJIOMIATU U 00BEMBI GUTYP C TTOMOILIBIO
WHTErpaa; NpUBOAUTH MPUMEPHl MATEMAaTUYECKOTO0 MOJECIUPOBAHUS C
NOMOIIBIO AU depeHInanbHbIX YpaBHEHUH

VYMeHue omnepupoBaTh MOHATHAMM: rpaduk (yHKIMH, oOOpaTHas
GyHKIMA, KoMno3uuus (yHKIUH, JUHEHas (QyHKUMs, KBaapaTHUHas
byHKLu, palnuoHaIbHas byHKIMSA, CTETICHHAs byHKIMA,
TPUTOHOMETpPHUYECKHE  (YHKIUH, OOpaTHbIE TPUTOHOMETPHYECKUE
¢GyHKIMU, TOKa3zaTenbHas M Jorapupmuueckas (yHKIMHU; yMEHUE
CTPOUTh TpapUKU H3yYEHHBIX (YHKIMH, BBIMOIHITH MPeoOpa3oBaHUS
rpaduKoB GYHKUUH, UCTIOIB30BaTh I'PpaUKHU JJIS U3yUSHUS TPOLIECCOB U
3aBHCUMOCTEH, MPH PEIICHWHU 33aad U3 JAPYIHX y4eOHBIX MPEIMETOB H
3ajlay U3 pealbHOM >KM3HU; BBIpaXaTh (POPMYyJIaMU 3aBUCUMOCTH MEXTY
BEJIMYMHAMU; HCITOII30BATh CBOMCTBA U IpadMKu (DYHKITHIA JJIsT peTeHHsT
YpaBHEHMI, HEpaBeHCTB M 3aJady C IapaMeTpaMu; H300paxaTb Ha
KOOPJAMHATHOM IUIOCKOCTH MHOKECTBA PELICHUN YpaBHEHUH, HEPAaBEHCTB
U VX CHCTEM

YMeHue pemath TEKCTOBBIE 3a7aud Pa3HBIX TUIOB (B TOM 4YHCIE Ha
IPOLICHTHI, JI0JIM M YaCTH, HA JIBUXKEHUE, paboTy, CTOMMOCTh TOBapOB U
yCIIyT, HaJIOTH, 3aJ1a4i U3 00J1aCTH yNpaBJICHUS JIUYHBIMU U CEMEIHBIMU
¢uHaHCAMM); COCTABIATH BBIPAXKEHUS, YPAaBHEHHs, HEPaBEHCTBA M HUX
CHUCTEMBI IO YCIOBMIO 3aJa4d, MCCICNOBATh IOJIYYEHHOE DPELICHUE U
OLICHUBATh MPABIONONO00HOCTh PpE3yJAbTATOB; YMEHHE MOJAEIHPOBATH




peanbHBIE CUTyallUd Ha SA3BIKE MATEMAaTHKH; COCTABIATH BBIPAXKCHMS,
YpAaBHEHUs, HEPABEHCTBA M MX CHUCTEMBbl II0 YCJIOBHIO 33JayH,
UCCIEN0BATh IOCTPOCHHBIE MOJEIM C MCIOJIb30BAHUEM ammapara
anreOpbl, HHTEPIIPETUPOBATH MOJYYSHHBIH pe3yabTaT

YMeHue onepupoBaTh HOHATHAMU: cpeiHee apu(MeTHIECKoe, MeIuaHa,
HauOoJIbllIee U HAMMEHbILIee 3HaYEeHNUs, pa3Max, JUCIIEPCUs, CTaHIapTHOE
OTKJIOHEHUE YHMCIIOBOTO Ha0Opa; YMEHUE H3BJIEKATh, HHTEPIPETUPOBATH
UH(pOPMaLKIO, IPEJICTABICHHYIO B TaOJIMIIAX, HA JMarpaMmax, rpadukax,
OTPaKaIOIIYIO0 CBOKMCTBA PEaIbHBIX NPOLIECCOB U SBJICHUM; IIPEICTABIIATD
MHPOpPMALIMIO € IOMOIIBIO TalJIMI W JMarpamm; HccieloBaTh
CTaTUCTHYECKUE JaHHBIC, B TOM YHCJIE C MPUMEHEHHEM TpadUuecKux
METO/OB U IEKTPOHHBIX CPEJICTB; IPaMuECKH UCCIIE10BATh COBMECTHBIE
HAOJIIOJICHUsI C T[IOMOIIBIO JAMAarpaMM pacCeuBaHUs U JIMHEHHOU
perpeccuu

YMeHue omnepupoBaTh MOHATUSAMM: CIyYallHbIA ONBIT W CllydailHoe
coOBbITHE, BEPOSITHOCTh CIY4allHOrO COOBITHS; YMEHHME BBIYUCIATH
BEPOSITHOCTh C KCIOJb30BaHUEM TpaUUECKUX METOJIOB; NMPUMCHSTH
(bOopMyIBI CIOXKEHHS U YMHOXKEHHUS BEPOSITHOCTEH, (popMyiy MOITHOU
BepoATHOCTH, hopmyny bepHymin, koMOMHATOpHBIE GaKTHI U (POPMYIIBL;
OLICHUBATh BEPOSTHOCTH PEAIBHBIX COOBITHH; YMEHHE OIEepHUpPOBAThH
MNOHATUSIMM: CIlydyailHasi BENUYMHA, paclpeesieHue BepOSTHOCTEMH,
MaTeMaTU4YeCcKoe OXKHJIaHHE, TUCIEPCUSI W CTaHAApTHOE OTKJIOHECHHE
CIy4ailHOM BeNMYMHBI, (YHKUUM pacrupefeNeHus U IJIOTHOCTH
PAaBHOMEPHOTO, TIOKA3aTEeIbHOTO U HOPMAIBHOTO PACIpPEICICHU;
YMEHHE WCIOJIb30BaTh CBOICTBA M3YyYEHHBIX PpACHpPENeTICHUN Ui
pemieHusd 3aJad; 3HAKOMCTBO C IIOHATHAMU. 3aKOH 60J'II>HII/IX YUCell,
METOJIbI BBIOOPOUYHBIX HCCIEAOBAHUN; YMEHHE MPHUBOIUTH MPHUMEPHI
IMMPOSABJICHUA 3aKOHa 6OJ'II>HII/IX quCceil B MPUPOAHBIX U O6H1€CTB€HHI)IX
SBJICHUSIX; YMEHHE ONEPUPOBATH MOHATUIMU: COUETAHUE, IEPECTAHOBKA,
YUCJIO COYETAaHWUW, YHUCIO TEePecTaHOBOK, OMHOM HploTOHA; ymeHwue
MPUMEHSTh KOMOMHATOPHBIE (PAKTHI U PACCYKACHHUSI TSI pEIICHUs 3a71a4;
OIICHHUBATH BEPOATHOCTHU PCATBbHBIX CO6BITHI>1; COCTAaBJIATH
BEPOSITHOCTHYIO MOJIEIb U MHTEPIPETUPOBATH NOJYUCHHBIA PE3YNIbTAT
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VYMeHue onepupoBaTh IOHATUSAMHU: TOYKa, IpsMasi, IUIOCKOCTD,
IPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA YyINa, IUIOCKUHA Yroi,
JBYIPaHHBIA YroJl, TPEXIPAaHHBIN yroj, CKpeIlUBarolIMecs NpsMBbIE,
NapajuIeIbHOCTh U MEPHEHAUKYISIPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXY NPSAMBIMH, Yrojl MEXIY HpPSIMON M IIOCKOCTBIO, YIOJ MEXAY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JO IUIOCKOCTH, PACCTOSTHUE MEXKIY
IPSIMBIMHU, PACCTOSIHUE MEXAY IUIOCKOCTSIMHM; YMEHHUE UCIIOIb30BaTh MPH
pellieHn 3a7ady M3yuyeHHble (DaKThl U TEOPEMBbl IUIAHUMETPHUH; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB OKPYKAIOLIETO MHpPa; CTPOUTH
MaTeMaTHYeCKUe MOJENN C IOMOIIBI0 TE€OMETPUYECKUX MOHATUH H
BEJIMYMH, PEIaTh CBS3aHHbIE C HUMH MPAKTHUYECKHUE 3a]1a4un

YMeHue onepupoBaTh MOHATHAMU: IUIOMIAAL QUIYpbl, 00BEM (QUTYpHI,
MHOTOTPaHHMK, ITPaBWJIbHBIII MHOTOTPaHHUK, CEYEHHE MHOTOTPAHHHUKA,
KyO, mapamienenune]n, npusMa, Nupamuja, ¢urypa ¥ MOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, map, cdepa, miomanb chepsl, MIOMaab
MOBEPXHOCTU MHUPAMUIBI, MPU3MBI, KOHYCa, LMJINHApA, 00bEM KyOa,
IPSIMOYTOJIBHOTO TapajuielenuIena, NUpaMuabl, MPU3MBbl, LWIMHIPA,
KOHYycCa, Il1apa, pa3BépTKa MOBEPXHOCTH, CEUYEHUS KOHYyca M IWIMHIpA,
NapauleJbHblE OCH WM OCHOBAHMIO, CEYEHHE I1apa, IUIOCKOCTb,




Kacaromasicss cepbl, IWIMHIpA, KOHYCa; YMEHHE CTPOUTh CEUYCHHE
MHOTOTpaHHHKA, N300pa’kaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpalEHUs, UX CEYEHUsI, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHUE MPUMEHATh CBOMCTBAa T€OMETPUUYECKUX (PHUTYP, CAMOCTOSATEIBHO
dbopMynupoBaTh ONpeAeaeHUs U3y4aeMbIX (GUTYp, BBIIBUTATh TUIIOTE3bI
0 CBOMCTBax M MPU3HAKaX F€OMETPUYECKUX (PHUTYp, 0OOCHOBBIBATH WIIH
OmnpoBepraTh UX; YMEHUE MPOBOAMUTH Kiaccupukanuio ¢Guryp mo
pa3IMYHBIM IPU3HAKAM, BBIIOJIHATH HEOOXOAMMBIE JIONIOJHUTEIILHBIE
MIOCTPOEHUS
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YMeHue OonepupoBaTh TOHSATHUSMH: JBIDKEHHE B IPOCTPAHCTBE,
napajuIeNbHBIA TIEPEHOC, CHMMETPHSI Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHuEe TOH00MS, TMOM00HBIE (QUTYPBI; YMEHHE
pacrmo3HaBaTh paBHbBIC U MOAOOHBIC (UTYPHI, B TOM YHUCIIEC B MPUPOJIE,
UCKYCCTBE, apXHTEKTypE; HUCIOIb30BATh I'€OMETPHUYCCKUE OTHOIICHHS
MIPH PEIICHAUH 33/1a4; HAXOIUTh TCOMETPUUYECKUE BEITMUNHBI (JITHHA, YTOJI,
IIOIab, 00BEM) TIPU PEHICHUH 3a/1a4 U3 IPYTUX YU4EeOHBIX IPEIMETOB H
U3 pealbHOW JXWU3HW; YMEHUE BBIYUCIATH T'€OMETPHUYCCKUE BEITHMUUHBI
(MHA, yroii, IUIOIaab, OOBEM, ILIONIAh TMOBEPXHOCTH), HCIIONIb3YS
W3YYCHHBIC (POPMYJIBI U METOJbI, B TOM YHCJIC: IUIOMIAh TOBEPXHOCTH
UpaMUIbl, TIPU3MBI, KOHYCA, [IHJIMHIPA, IUIomaabs chepbl, 00béM Kyoa,
MPSIMOYTOJIBHOTO TApAJIICIICNUIIea, MUPAMUIBI, TPU3MBI, THIHHIPA,
KOHYCa, [l1apa; YMEHHE HaXOJUTh OTHOIICHHE 00BEMOB MOI00HBIX (HUTYD
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VYMeHnue onepupoBaTh NOHATUAMHU: NIPSMOYTOJIbHAs CUCTEMAa KOOPMHAT,
BEKTOP, KOOpJAMHATBl TOYKH, KOOPAWHATHI BEKTOPA, CyMMa BEKTODPOB,
IPOM3BEACHUE BEKTOpAa Ha YHUCIO, Pa3JIOKEHHE BEKTOpa mHo 0Oasucy,
CKaJsIPHOE TIPOM3BEICHHUE, BEKTOPHOE IIPOMU3BEACHHUE, YIOJd MEXKAY
BEKTOPAMM; YMEHHUE HUCIIOJIb30BaTh BEKTOPHBIM U KOOPAUHATHBIN METOA
JUISL pelIeHHs] TeOMETPUYECKMX 3aJad M 3a4ad JAPYTux Yy4eOHbIX
IIPEIMETOB
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VYMeHue BbIOMpaTh MOAXOJAIIMN METOJ s pelleHHs 3a/lauu;
IIOHUMAHNE 3HAYMMOCTH MAaTEMaTUKM B M3Y4YEHMM NPUPOIHBIX H
OOIIECTBEHHBIX NPOLIECCOB U  SBJIEHWI; yMEHHE paclo3HaBaTb
IIPOSIBJICHUE 3aKOHOB MATEMAaTHKH B HCKYCCTBE, YMEHUE NIPHUBOIMTH
IpUMEPBl  MATEMaTUYECKUX OTKPBITUM POCCUHUCKOM W MHUPOBOU
MaTE€MaTU4YeCKON HayKu

MNEPEYEHbB 2JIEMEHTOB COAEPKXAHMUSA, TIPOBEPAEMBIX HA EI'3 110

MATEMATHKE

Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUS
1 Uucna v BBIYUCICHUS

11 Harypanbnble u niensie yncna. [Ipu3Haku JenMMOoCTH HETbIX YUCEl

12 Panmonaneupie uncna. OOBIKHOBEHHBIE M ACCITUYHBIC JPOOH, MPOLEHTHI,
' OCCKOHEYHBIC TIEPUOUUECKHE TpoOH

13 ApudmeTrueckuil KOpeHb HaTypajJbHOU cTeneHu. JlefcTBus ¢ apupmMeTuuecKuMu
' KOPHSIMH HaTypaJIbHOW CTENEHU

14 Crenenp ¢ uenbiM mokazareieM. CTeneHb C palUOHAIBHBIM TOKa3aTelleM.
' CaoiicTBa cTeneHu

15 CuHyC, KOCHHYC M TaHI€HC 4YHCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC,
' apKTaHT€HC YHCIOBOIr0 apryMeHTa

1.6 Jlorapudwm yucna. /lecaiTuuHbIe U HATYpaJIbHBIC JOTApU(MBI




JleificTBuTenbHbIE 4YHCIAa. ApuMETHYECKHE oOmepaluu ¢ JeHCTBUTEIbHBIMU

1.7 gucnamu. [lpuOmmk€éHHBIC BBIUMCICHHS, MpaBWIa OKPYIJICHUS, NPUKHIKA U
OLICHKA pe3yJibTaTa BIYUCICHUN
1.8 [Ipeo6pa3oBaHue BbIpaxeHUI
1.9 KowmriekcHsie yncna
2 VYpaBHEeHUsI U HEPABEHCTBA
2.1 Ienpie u 1poOHO-paIMOHATILHBIE YPAaBHECHHUS
2.2 HppanmonanbHple ypaBHEHHS
2.3 Tpuronomerpuyeckue ypaBHEHUs
2.4 [Toka3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHHS
2.5 Lenbie u 1poOHO-paAIIOHAIbHBIE HEPABEHCTBA
2.6 WppanmonanbHble HEpaBeHCTBA
2.7 [TokazarenbHble U JIorapupMUUYECKIE HEPABEHCTBA
2.8 Tpuronomerpruyeckue HepaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YpaBHEHUI U HEPABEHCTB
2.10 YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C apaMeTpaMu
211 Martpuiia cUCTeMbl JIMHEHHBIX ypaBHEeHUH. OnpeaenuTelb MaTPUILIbI
3 OyHKIMH U TpaduKu
31 Oyukuus, crnocoOsl 3amanus GyHkuuu. 'paduk dyHkuuu. B3anmHo oOparHbie
¢dbyakuu. UérHeie u HeuéTHBIE QyHKmH. [lepuomuueckue GyHkunm
OO6nacth ompeneraeHuss U MHOXKECTBO 3HaueHW Qynkuuud. Hymu dyHKuumu.
39 [TpoMexyTku 3HAKOMOCTOSIHCTBA. [IPOMEKYTKM MOHOTOHHOCTH  (DYHKIIHH.
MakcuMymbl 1 MUHUMYMBI (GyHKIUH. HauOonbliiee ¥ HauMeHbIlee 3HAYCHUE
(YHKIIMM Ha IPOMEXKYTKE
33 CrenenHas QyHKIMS ¢ HaTypaJbHBIM W IIeJBIM TOKa3zareneMm. EE cBoiicTBa U
rpacduk. CoiicTBa U rpaduK KOpHs N-0ii CTENECHH
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBONCTBA U rpaduKu
3.5 [TokazarenpHas u norapudmuueckas GyHKIIUH, UX CBOMCTBA U TpadUKH
36 Touku paspeiBa. AcumnTtotel rpadukoB ¢yHknuil. CpoiicTBa (pyHKIHMIA,
HENPEPBIBHBIX HAa OTPE3KE
3.7 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
3.8 Apudmernueckas U reomeTpudeckas mporpeccuu. @opmyna cloKHbBIX TPOIEHTOB
4 Havana matematuueckoro ananmsa
4.1 [TpousBosanas ¢pyHkuuu. [Ipon3BoaHbIE AlIeMEHTAPHBIX (HYHKIUN
[IpuMeHeHne MPOU3BOJHOW K HCCIEIOBAHHIO (YHKIIMH HAa MOHOTOHHOCTh U
4.2 skcTpemMyMbl. HaxoxxaeHne HanOobIIero 1 HAaMMEHbIIEro 3Ha4eHUs GYHKIIMHU Ha
OTpe3Ke
4.3 ITepBooOpasnas. MHTerpain
5 MHOXeCTBa U JIOTHKA
5.1 MHokecTBO, Onepaly HaJ MHOXKecTBaMu. [{narpammel Ditnepa — Benna
5.2 Jloruka
6 BeposITHOCTh ¥ cTaTUCTHKA
6.1 OnucarenpHasi CTATUCTUKA
6.2 BepositHOCTh
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTH




1.2

[IpsiMble U TJIOCKOCTH B MPOCTPAHCTBE

7.3 MHororpaHHUKH
7.4 Tenma v MOBEPXHOCTH BpaIeHUs
7.5 KoopauHatsl 1 BEKTOPBI
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NoakowhE

YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJBHOI'O
MNPOLHECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHHUKA

» MaremaTuka: anredpa U Hauaiaa MaTeMaTHYeCKOro aHAIM3a, reoMeTpusi. Anredpa u Hadasia
MateMarudeckoro ananusa, 11 knacce/ Komsirun F0.M., TkaueBa M.B., ®enoposa H.E. u apyrue,
Axkmroneproe obmiectBo «M3narenpctBo «IIpocBenienne»

* Maremaruka: anreOpa U Hayajla MAaTeMaTHYECKOT0 aHalIn3a, reoMeTpus. Airedpa u Havaina
MaTemarnueckoro ananusa, 10 kmace/ Konsrun FO.M., TkaueBa M.B., ®enoposa H.E. u npyrue,
AxnmonepHoe obmectBo «M3natenscTBO «IIpocBerieHue»

BBenure cBoil BapuaHT

METOAUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

3uB b. I'. lunaktuueckue matepuansl o reomerpuu i 10 kinacca. — M.: Ilpocsemenue, 2021
Hnst yaurens 1 Atanacsin

JI. C., byry3os B. ®@., Kagomues C. b., [To3usx 3. I'., Kucenesa JI. C. I'eomerpus. 10 - 11
KJ1acchl: YueOHUK Juist001eo0pa3oBaTenbHbIX yupexkaeHuil. — M.: [Ipocsemenue, 2009 2
byty3os B. @., I'naszkos 0. A., FOquna 1. U.

I'eomerpus: Pabouas Terpans mist 10 kinacca. — M.: [Ipoceemmenue, 2020

b.I'. 3u, B.M. Meiinep, B.®. baxanckuii. 3agauu o reomerpuu ais 7 — 11 knaccos. — M.
IIpocsemenue, 2021

3uB b. I'.Jlunaktuyeckue marepuainsl 1o reomerpun aius 10 kinacca. — M.: Ilpocsemmenue, 2021
C.M. CaaxsH, B.®. byry3os. 3yuenue reomerpuu B 10 — 11 knaccax: Metoauueckue
pexkomennanuu K yueonuky. Kuura gisyqaurens. — M.: [Ipocsemenune, 2020

HU®POBBIE OGPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
https://resh.edu.ru/subject/51/

https://resh.edu.ru/subject/17/
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http://4ege.ru/

http://www.etudes.ru/

https://ege.sdamgia.ru/



