SABasierca yactoio OOII COO MBOY COIII Ne 16

YrBepaxaeHo npuka3om qupexkropa mkoJbl ot 01.09.2025 r. Ne 64-oa
(mpuinoxenue 1)

PABOYAS ITPOI'PAMMA yueOHoro npeamera «l'eomerpus. Yriay0JeHHbI YPOBEHb)»
nis odyvarwmuxesa 10-11 kinaccos

HOACHUTEJIBHASA 3AIIMCKA

I'eometpusi sBiAeTCS OAHUM M3 0a30BBIX KYpCOB Ha YPOBHE CpPEIHEro OOIIEero
oOpa3oBaHMs, TaKk Kak OOeCIeYyuMBaeT BO3MOXKHOCTh M3YUYEHHS JUCIHHIUIMH €CTECTBEHHO-
HAy4YHOW HAIpaBJICHHOCTH W MPEIMETOB T'yMaHUTapHOro nukia. [IoCKoJIbKY Jorudeckoe
MBIIIIEHUE, GOPMHUPYEMOE MPU U3YUEHUN 00YUAIOIUMUCS TOHSITUITHBIX OCHOB T€OMETPHUH, TIPH
JIOKa3aTEIbCTBE TEOPEM M ITOCTPOCHUM LEMOYKH JIOTUYECKUX YTBEPKICHHUU INPHU PELICHUU
r€OMETPUYECKUX 3a7a4, YMEHHE BBIIBUIaTb M ONPOBEPraTb T'MIIOTE3Bl HENOCPEICTBEHHO
UCTIOJIb3YIOTCSl TIPU PEILICHUU 3aj]ad €CTECTBEHHO-HAYYHOr'O LMKJIA, B YaCTHOCTU (PHU3HUECKUX
3a1ad4.

Lens ocBoeHus mporpammbl yueOHOro kKypca «l'eoMerpusi» Ha yriyOlnEHHOM ypOBHE —
pa3BUTHE WHAMBUIYAIBHBIX CHOCOOHOCTEM OOy4YarOMMXCA MNpPU HM3YYEHUHM T€OMETPUH, Kak
COCTaBIISIIONIEH TpenMeTHON obnactu «MaTtemaTnka u WHQPOpPMATHKa» dYepe3 oOecredeHue
BO3MOXHOCTH MPUOOPETEHUSI M UCIOJIb30BaHUs Oojiee riIyOOKUX T€OMETPUYECKUX 3HAHUU U
JNEUCTBUHN, CIEIM(PUUHBIX T€OMETPUU, U HEOOXOJUMBIX JIsi YCIEUTHOro Mpo(ecCHOoHaIbHOTO
00pa3oBaHMUsl, CBSI3aHHOTO C UCTIOJb30BAHUEM MaTEMaTHKH.

[IpuopureTHbIMU 3aja4aMu Kypca F€OMETPUH Ha YIIIyOJIEHHOM YPOBHE, PACIIMPSIOIIMMHI
Y YCWJIMBAIOIIMMU Kypc 0a30BOr0 YPOBHSI, SIBISIFOTCS:

pacllMpeHue TMPEACTABICHUS O TEeOMETPUM KaK YacTU MHUPOBOM KYJIbTYphl U
(dbopMHUpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIIUM MUPOM;

(¢opMHpOBaHUE TPEACTABICHHUS O NPOCTPAHCTBEHHBIX (Urypax KaK O BaKHEHIIUX
MAaTeMaTH4YECKUX MOJEIAX, MO3BOJAIOIIMX ONMUCHIBATH M H3ydaTb pa3HbIC SBIICHHS
OKpY’KaroIlero Mupa, 3HaHUE MOHATUWHOIO aIlapara 1o pas3aeiny
«CTtepeoMeTpusi» yueOHOT0 Kypca T€OMETPUH;

(dbopMHpOBaHKE YMEHHUSI BIAJETh OCHOBHBIMH MOHATUSIMU O MPOCTPAHCTBEHHBIX (PUTYypax
U UX OCHOBHBIMHU CBOICTBaMH, 3HAHHE TE€OpPEM, (POPMYJ] M YMEHHUE UX INPUMEHSTh, YMEHUS
JI0Ka3bIBaTh TEOPEMbI U HAXOIUTh HECTAaHAAPTHBIE CIOCOOBI PELICHHS 3a1a4;

(¢opMupoBaHHE YMEHHUS paclo3HaBaTh HAa YEPTEXKAX, MOJAENSAX U B pEaJTbHOM MHpE
MHOT'OTPaHHUKH U T€Ja BpallEeHUsl, KOHCTPYUPOBATh FT€OMETPUUYECKUE MOJIEIIN;

¢bopMHpOBaHWE  TOHMMAaHHUS  BO3MOMKHOCTM  AaKCMOMATHMYECKOTO  IMOCTPOCHUS
MaTeMaTHYECKUX TEeOopHid, (GOPMHUPOBAHHE MOHUMAHHS POJIM aKCHOMATHKU TPU MPOBEICHUU
pacCyXIeHUN;



(bOpMHpOBaHI/Ie YMCHHUA BJIAACTh MCTOAAMH HOKA3aTCIIbCTB W aJITOPUTMOB PCIICHUA,
YMCHHS UX IIPUMCHATD, IPOBOAWUTL N0KA3aTCIIbHBIC PACCYIKACHUSA B XO1€



pELIeHHs] CTEPEOMETPUUECKUX 3a/1ad M 3a7a4 ¢ IPAKTUYECKUM CoJiepkKaHueM, (OpMUPOBAHUE
OpPEICTaBICHUs O HEOOXOAMMOCTU JI0Ka3aTEeNbCTB IPU OOOCHOBAHMHM MAaTEMaTUYECKUX
YTBEPKJICHUN U POJIU AKCUOMATUKH B MPOBEACHUM JI€TYKTUBHBIX PaCCyKICHHI;

pa3BUTHE U COBEPUICHCTBOBAHWE WHTEIUIEKTyaJIbHBIX W TBOPYECKUX CIIOCOOHOCTEN
oOyJaromuxcsi, MO3HABaTEIbHOM aKTUBHOCTH, HCCIEAOBATEIbCKUX YMEHHUH, KPUTUYHOCTH
MBIIIJIEHUS, UHTEPECA K U3YUEHHUIO T€OMETPUU;

(¢opmupoBaHre (YHKIHOHAJIBHON TI'PAaMOTHOCTH, PEJIEBAHTHON TIE€OMETPHH: YMEHHUS
pacrno3HaBaTh MPOSIBICHUS T'€OMETPUUYECKUX TOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B
pealIbHbIX )KU3HEHHBIX CUTYalUsIX U NPU U3YUYEHUH APYTUX YUYEOHBIX MPEIMETOB, POSIBICHUS
3aBUCUMOCTEM M 3aKOHOMEPHOCTEW, MOJCIMPOBAHUS PEAIbHBIX CHUTYALMH, HCCIEIOBaHUSA
NOCTPOEHHBIX MOJIeNIEH, MHTEPIPETALUHU MTOITYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMHU COZEpXKATeNbHBIMU JUHUSAMH yueOHoro kypca «['eomerpus» B 10-11
kjaccax sABiArOTCA: «lIpsMble M IUIOCKOCTM B IPOCTPAHCTBEY,

«MHororpannukn», «Tena BpameHus», «BekTopsl M KOOpAWMHATBI B IPOCTPAHCTBEY,
«/IBHKEHUS B IIPOCTPAHCTBEY.

ChopmynupoBanHoe Bo ®I'OC COO TtpeOoBaHHE «yMEThb ONEPUPOBATH MOHSITUSMI,
pEJIEBaHTHBIMH F'€OMETPHUH Ha yriTyOnéHHOM ypoBHe 00yuenus B 10—11 kmaccax, OTHOCUTCS KO
BCEM COJEpXKaTeIbHbIM JIMHUAM Y4YEOHOro Kypca, a (pOpMHUpPOBAaHUE JIOTMUYECKHX YMEHUH
pacnpezensercs He TOJIBKO IO COJEp)KaTeNbHBIM JIMHUSAM, HO M IO ToJaM OOy4eHMs.
Copnepxxanue 00Opa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pE3yJibTaTaM OCBOCHHS
®enepanbHOIl paboueil mporpaMMbl, pacpeeaEHHbIM 0 roiaM 00y4eHHUsI, CTPYKTYPUPOBAHO
TakKUM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, MPUHLMUIHUAIBHBIM BOIpOcaM OOydaromuecs
oOpalaiuch HEOJAHOKPATHO. DTO IMO3BOJISIET OPraHU30BaTh OBJIAJECHHUE T'€OMETPUUYECKUMU
HNOHATHUAMU U HaBbIKAMHU IOCJIEIOBATEIbBHO M IOCTYINATENbHO, C COOJIIOJICHUEM NPUHLUIIA
IPEEeMCTBEHHOCTH, a HOBbIE 3HAHUS BKIIOYATh B OONIYI0 CHCTEMY TI'€OMETPUUYECKUX
IpEICTaBICHUNA 00YYaIOUINXCs, pacIiupsis U yriryomnsis e€, o0pasysi MPOYHbIE MHOXKECTBEHHBIC
CBA3U.

[lepexon K M3y4EHHUIO T€OMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISIET: CO3aTh

ycinoBust s auddepeHuuandd  oOy4eHHs,  MOCTPOCHHS
UHAMBUAYAIBbHBIX  O0pa30BaTEIbHBIX MPOrpaMM, OOECHEYHUTh  YIiayOJIEHHOE U3YUEHHE
reOMETPHUH KaK COCTaBJISIONIeH yueOHOoro npeamera «MareMaTukay;

HOJrOTOBUTH OOYYaIOLMXCA K MPOAOHKEHUIO U3yUeHUsI MaTeMaTHKU ¢ y4€TOM BbIOOpa
Oynyueil npogeccun, obecrneunBas MPeeMCTBEHHOCTh MEXy OOIIMM U NMPOQECCUOHAIBHBIM
o0pa3oBaHUEM.



Ha uzydenue yueO6HOrOo Kypca «['eomeTpusi» Ha yriyO0ia€HHOM ypoBHE oTBoauTcs 204
yaca: B 10 knacce — 102 gaca (3 yaca B Hezento), B 11 kinacce — 102 gaca (3 gaca B Heiemio).



COIAEPKAHHUE OBYYEHMUA 10 KJIACC

IIpsiMble U JIOCKOCTH B POCTPAHCTBE

OcHOBHBIE IOHATHUS cTepeoMeTpuur. Touka, mpsmas, III0CKOCTb, IPOCTpaHCTBO. [loHsTHE
00 aKCMOMAaTHYECKOM IMOCTPOEHUH CTEPEOMETPHUM: aKCHOMBI CTEPEOMETPUU U CIIEJACTBUS U3
HUX.

B3anmHoe pacnonokeHue npsMbIX B POCTPAHCTBE: MEPECEKAIOIINECS, MTAPATUIENbHBIE U
CKpemuBaromuecs npsamsele. [Ipu3Haku cKkpemmBarommxcs nNpAMseIX. [lapamenbHOCT TIPAMBIX
Y IIJIOCKOCTEH B IIPOCTPAHCTBE: MAPAJUIEIIbHBIE IPSIMBIE B IPOCTPAHCTBE, NAPAJUIEIBHOCTD TPEX
IPSAMBIX, IMAPAJUIEIBHOCTE IPSAMOM UM IIOCKOCTH. [lapamnenbHoe W LEHTpaiabHOE
IPOEKTUPOBaHUE, U300pakeHue puryp. OCHOBHBIE CBOMCTBA NapaslI€IbHOIO IPOEKTUPOBAHUS.
N3o0paxenue Gpuryp B napamieabHON NPOEKUUHU. YTIIbI C COHANPABICHHBIMU CTOPOHAMHU, YTOJI
MEXIy IPSAMBIMHA B IIPOCTPAHCTBE. [lapayienbHOCTh MIIOCKOCTEN: MapajulesibHbIE TIIOCKOCTH,
CBOMCTBa TMapauieNbHbIX TIOCKocTed. [lpocrteifmne mpocTpaHCTBEeHHBbIE (GUTYPHI Ha
IUIOCKOCTH: TE€TPa’Ap, NapaJIeNICIHIIE], TOCTPOECHUE CEUECHUIA.

[leprieHIUKYISPHOCT NPSMOM M IUIOCKOCTH:  MEPIEHAMUKYJSIPHBIE TNpPSIMbIE B
IIPOCTPAHCTBE, NPSIMBIE NapAJUICIbHBIE W NEPHEHAUKYISAPHBIE K IUIOCKOCTH, TPHU3HAK
NEPIEHANKYJIPHOCTH IIPSAMOM M IUIOCKOCTH, TEOpEMa O MNPSIMOM MNEPIEHAUKYIAPHON
wiockocTd. OpTOroHaNIbHOE MPOEKTHpOBaHuE. [IepreHIuKyIsp U HAaKIIOHHBIE: PACCTOSIHUE OT
TOUYKHM J10 TUIOCKOCTH, PACCTOSIHUE OT HPSMOM /10 MIIOCKOCTH, MPOEKIUs (PUTYPBI Ha MIIOCKOCTb.
[leprieHIUKYNISAPHOCTh IUIOCKOCTEM: NPU3HAK MEPIEHIUKYJSIPHOCTH JIBYX IUJIOCKOCTEN.
TeopeMa o TpEX NMepHEeHANKYISIpax.

VYTII1Bl B IPOCTPAHCTBE: YTOJI MEKY NPSAMOU U TUIOCKOCTBIO, ABYTPAHHBIN yTOJI, IMHEUHBINA
yroa JABYI'PAHHOIO yria. TpéXrpaHHbId M MHOrorpaHHbie yriibl. CBOMCTBa IIOCKHUX YIJIOB
MHOTOrpaHHoro yria. CBOMCTBa IJIOCKUX U JBYTPAHHBIX YIVIOB TPEXTPAHHOTO yria. TeopeMsl
KOCHHYCOB M CHHYCOB JIJII TPEXTPAHHOTO yIJIA.

MHororpaHHuKHu

Buapl MHOrorpaHHukoB, pasBépTka MHOrorpaHHuka. [Ipusma: n-yronpHas npusma,
npsiMasi 1 HAKJIOHHAs MPU3MbI, OOKOBasl U MOJHAs MOBEPXHOCTh NpusMsl. llapamienenunen,
NPSAMOYTOJIBHBIN MMapajUIeienuIle] U ero cBoWcrBa. Kpardaimine MyTH Ha IOBEPXHOCTH
MHororpanHuka. Teopema Oinepa. IIpoctpanctBennas teopema Iludaropa. [Mupamuma: n-
yroJibHas MTUpaMu/a, MpaBuiibHas U yceu€HHas nupaMmuisl. CBoicTBa pébep 1 OOKOBBIX IpaHen
npaBUWIbHON MupaMuel. [IpaBUIbHBIE MHOTOIPDaHHUKH: IIpaBWiIbHAs IMPU3Ma WM MPaBUIbHAS
nUpamMuaa,



npaBWiIbHAas TpPEyrojibHasg MNHpaMHUJia W MpaBWIbHBIN TeTpasap, KyO. IlpencraBienue o
IIPaBWJIBHBIX MHOTOTPAHHUKAX: OKTAdIpP, NOAEKAdAP U UKOCAIP.

Brruncnenne 37€eMEHTOB MHOTOTPAHHUKOB: PEOpa, AuaroHanu, yrisl. [Inomans 00koBoi
IIOBEPXHOCTU W IIOJHOM NOBEPXHOCTU MNPAMOM MNPU3MBI, IUIONIAJb OCHOBAHUW, TeOpeMa O
OOKOBOW MOBEPXHOCTH MpsiMOM mpu3Mbl. [lnomans OOKOBOM MOBEPXHOCTH M TOBEPXHOCTH
IIPaBUJILHOW IUPAMHU/JIbI, TEOPEMA O IUIOIIAAA YCEUEHHON TUPAMU/IBL.

CummMmeTrpuss B IPOCTPAHCTBE. DJIEMEHTHl CHMMETPUM NPABUIIBHBIX MHOTOI'PAHHUKOB.
CumMeTpus B MNPaBWIBHOM MHOTOTPAHHHMKE: CUMMETpHUSI Tapajuielienuneaa, CUMMETpPHs
IIPABUWIBHBIX IIPU3M, CHMMETPHUS IPABUILHON MUPAMU/IBI.

BeKTOphI M KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHSA: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, JJIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEAPHBIE, COHANPABJICHHBIE W NPOTHUBOIOJI0KHO HANPABICHHBIE BEKTOpPHI. PaBeHCTBO
BEKTOPOB. JIEHCTBUS C BEKTOPAMM: CIIOKEHUE M BBIYUTAHUE BEKTOPOB, CyMMa HECKOJBKHX
BEKTOPOB, YMHOXKEHHME BeKTOpa Ha uwMcio. CBoHcTBa cioXeHHs BeKTopoB. CBoMCTBa
YMHOX€EHUS BeKTOpa Ha yucio. [[oHsaTHe KoMIutaHapHble BEKTOPHI. [Ipu3HaK KOMILTIAaHAPHOCTH
Tp€Xx BekTOpoB. lIpaBmno napamrenenunena. Teopema O pa3noKEeHUM BEKTOpA IO TPEM
HEKOMIUIAHapHbIM BekTOpaMm. IIpsAMoyronpHass cucrema KOOpAMHAT B IPOCTPAHCTBE.
Koopannater BekTopa. CBsI3p MEXIy KOOpAMHATAMH BEKTOpa M KOOPAMHATAMM TOYEK. YTOJ
MeX1y BeKTopaMu. CKaISIpHOE MPOU3BENECHNUE BEKTOPOB.

11 KVIACC

TeJsia BpaleHust

[TonsiTUsA: UMIUHApPUYECKAs TMOBEPXHOCTb, KOHMYECKas MOBEPXHOCTb, cepuueckas
NOBEPXHOCTh, OOpa3ylouue noBepxHocTed. Tena BpamieHUs: UMWIUMHAP, KOHYC, YCEUEHHBIM
KOHYC, cepa, map. BzaumHoe pacnosoxeHue cepbl U MIOCKOCTH, KacaTeabHas MI0CKOCTh K
chepe. MzoOpaxkeHue Ten BpallleHHS Ha INIOCKOCTH. Pa3BépTka HMIIMHApPa W KOHYca.
CummMmertpust cepsl U mapa.

O06bEéM. OcHoBHBIE cBoMcTBa 00BEMOB Ten. Teopema 00 00BEME MNPSAMOYTOIBHOTO
napajiesnenunena u cieactsus u3 He€. OO0bEM NPsIMOM M HAKIIOHHOM MPU3MBbI, TUIMHJAPA,
nupaMubl U KoHyca. OO0BEM I1apa v apoBOTr0 CErMEHTA.

KoMOunanuu Tten BpallleHuss U MHOTOrpaHHUKOB. Ilpu3ma, BoucaHHass B LWJIMHID,
onucaHHas okosio nuinHiapa. Ilepeceuenue cdeprl u mapa ¢ miaockocteo. Kacanue mapa u
cdepsl MI0cKOCThIO. [IoHATHE MHOTOIpaHHHKA, ONIUCAHHOTO OKOJIO c(epbl, cPepbl, BMUCAHHON
B MHOTOI'PAHHMK WJIM TEJIO BPALCHUS.



[Tmomaas MOBEPXHOCTH HMWIMHAPA, KOHYca, Miomaab chepel u e€ dacreil. [lonobue B
npoctpancTBe. OTHoIIeHHE OO0BEMOB, IUIOMIAJIEH TOBEPXHOCTEH MOAOOHBIX  (uryp.
[IpeoOpazoBanue nonoOus, romoreTus. Pemenue 3agad Ha IUIOCKOCTH C HMCHOJb30BAHHEM
CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHne cedyeHWil MHOTOTPAHHMKOB M TEJN BpalIE€HUsA: CEYEHUA UIMHApPA
(mapayiyieTbHO W MEPIeHANKYISIPHO OCH), CEUYeHHUs KoHyca (mapajulielibHble OCHOBAaHUIO H
OPOXOJAIIME YEPE3 BEPIINHY), CEUEHHS IIapa, METOAbl TOCTPOEHUSI CEYEHUI: METOJ CIIEJIOB,
METOJI BHYTPEHHETO TPOEKTUPOBAHHUSI, METOJ IEPEHOCA CEKYIIEH MITOCKOCTH.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BexTops! B npoctpancTBe. Onepanuu HaJl BEKTopaMu. BekTopHOe yMHOKEHHE BEKTOPOB.
CBoiicTBa BEKTOpPHOro yMHOXeHHMs. [IpsMoyronbHasi cuctemMa KOOPAUMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa. Paznoxenue Bekropa no 6aszucy. KoopanHaTHO-BEKTOPHBINA METOA MpHU
pELIEHNH T€OMETPUYECKUX 3a1au.

JBUKEeHUS B IPOCTPAHCTBE

JIBixkeHus: mpoctpancTBa. OtoOpakeHus. JIBwxeHuss u paBeHCTBO ¢uryp. OOmue
CBOWCTBA JBW)XCHUN. BUIBl NBMKEHHMI: IapajuIeNIbHBIM NEPEHOC, LEHTPAJIbHAsI CUMMETpPHS,
3epKaJIbHasi CHMMETPHS, TOBOPOT BOKPYT Tipsimoil. [IpeoOpazoBanust mogodus. [Ipsmas u chepa
Ditnepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O KYPCA
«'EOMETPUS» (YIJYBJIEHHBIH YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:xxaanckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTh TPAXKJIAHCKONW TMO3UIMU OOYdYalolIerocss Kak aKTUBHOIO U
OTBETCTBEHHOTO UJIEHA POCCUMCKOro OOIIeCTBa, MPEACTABICHUE O MATEMATHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SIBICHHH, MPOIEAYpP TPaKIAHCKOTO O0OIIecTBa
(BBIOOPBI, OMPOCHl U APYroe), YMEHHE B3aUMOICHCTBOBATH C COLIMAIbHBIMU WHCTUTYTAMH B
COOTBETCTBHUH C UX (DYHKIMIMU U HA3HAYECHUEM;

2) naTpUOTHYECKOE BOCIIUTAHHE:

c(OpPMUPOBAHHOCTH POCCUICKON IPaXKIAHCKOM UIEHTHYHOCTH, YBAXKECHHSI K IPOIIOMY U
HACTOSIIIEMY POCCUMCKON MaTeMaTUKH, IEHHOCTHOE OTHOIIEHUE K JTOCTHXKEHUSIM POCCUMCKUX
MaTeMaTUKOB M POCCHUMCKON MaTeMaTHYECKOW IIKOJIbI, UCIOJIb30BAHUE ITUX JIOCTUKECHHI B
JIPYTUX HayKaxX, TEXHOJIOTHUSX, chepax IKOHOMUKU;

3) 1yXOBHO-HPABCTBEHHOE BOCTIMTAHUE:

OCO3HaHWE JYXOBHBIX IIEHHOCTEH  pPOCCHHCKOrO0 Hapoaa, CcHOPMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUS, ’TUYECKOTO MOBEACHUS, CBSI3aHHOTO C MPAKTUYECKUM TPUMEHEHHEM
JOCTUKEHUW HAYKU U JEATEIbHOCThIO YYEHOTO, OCO3HAHME JIMYHOIO BKJIaJa B IMOCTPOCHUE
YCTOMYHMBOTO OYyayIIEro;

4) 3cTeTHYECKOEe BOCIIUTAHME:

ACTETUYECKOE  OTHOUIEHWE K  MHpPY, BKIHOYAas  AICTETUKY  MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJad, pPEIICHUW, PACCYX ACHUN, BOCIPUUMUYUBOCTh K
MaTeMaTUYECKUM aclieKTaM Pa3jInYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BocnuTaHME:

c(hOpMHUPOBAHHOCTh YMEHHS PUMEHSATh MaTEMAaTHUECKIE 3HAHUSI B HHTEPECax 3JI0POBOTO
u Oe3omacHOro oOpasa >KHM3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JIOPOBBIO (370pOBOE
UTaHue, COATAHCUPOBAHHBIN PEXXHUM 3aHIATHH U OTIbIXA, peryJisipHas pu3nyeckasi akTUBHOCTB),
buzndeckoe COBEPIIICHCTBOBAHNUE npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIIHHOM
NEATENBbHOCTBIO;

6) TpynoBoe BocniuTanue:

TOTOBHOCTH K TPYAY, OCO3HAHHE LIEHHOCTH TPYAOIIO0US, HHTEpEC K Pa3IudHbIM cdepam
npodeccuoHanbHOM IeATeTbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKONW U €€ MPUIIOKEHUSIMU, YMEHHUE
COoBepIIaTh OCO3HAHHBIM BBIOOpP Oynaymied mnpodeccu M pean30BbIBATH COOCTBEHHBIE
YKU3HEHHBIE TUIaHbL, TOTOBHOCTh U CIIOCOOHOCTh K  MAaTeMaTHYECKOMY OOpa30BaHUIO
u



caM00Opa30BaHUIO HA MPOTSIKEHUU BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY YYaCTHIO B PEIICHUN
MPaKTUYECKUX 3aJ1ad MaTeMaTUYECKON HAMPABICHHOCTH;

7) 3K0JI0THYeCKO€e BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh DIKOJOTHUYECKON KYJIBTYphl, ITOHUMAHHE BIHUSHHUS COLMAIBHO-
SKOHOMMYECKHX IIPOIIECCOB HA COCTOSIHUE MPUPOJHOW U COIUAIBHOW Cpejbl, OCO3HAHHUE
MI00aJbHOTO  XapakTepa JKOJIOTUYECKUX  MpoOJieM, OpHEHTaluusi Ha  [PUMEHEHUE
MaTeMaTUYECKUX 3HAHUH JIJIsl pellieHus 3a7a4 B 00JIaCTU OKPY KAlOLIEl Cpe/ibl, IIaHUPOBAHUE
MIOCTYIIKOB U OLICHKH UX BO3MOXKHBIX TTOCIEJACTBUH JIJIsi OKPY>KAIOIIEH Cpebl;

8) HeHHOCTH HAYYHOTI0 O3HAHMS:

c(hOPMUPOBAHHOCTh MHMPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKW, MTOHUMAHUE MaTeMaTUYECKOM HayKu Kak cepbl
YEeJIOBEUECKOU IEATEIbHOCTH, ITAOB €€ pa3BUTHS U 3HAYMMOCTH JIJISI Pa3BUTHS IIUBUIU3AIINH,
OBJIJICHUE SI3bIKOM MaTeMaTHUKH U MAaTEMATUYECKOM KYJIbTYpPOU Kak CpeICTBOM MTO3HAHUS MHUPA,
TOTOBHOCTh OCYIIECTBIIATH NMPOEKTHYIO U HCCIIEI0BATEIbCKYIO JIEATeIbHOCTh MHIUBUIYAJTbHO
U B IpYIIIeE.

METAIIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTeqbHBbIC YHHBepcadbHbIe yueOHbIe AelicTBusi ba3oBbie

JIOTHYeCKHe JeHCTBUSA:

BBISIBJISITh M XapaKTEpPU30BaTh CYIIECTBEHHbIE MPU3HAKM MAaTEeMAaTHYECKUX OOBEKTOB,
NOHSTUH, OTHOIIEHUH MEXIY MOHATUSAMH, (OPMYJIUPOBATh OIpPEACIICHUS MOHSATHUH,
yCTaHaBJIMBATh CYLIECTBEHHBI NpPH3HAK KiIacCU(UKALMU, OCHOBAHMUS JUisl OOOOILIEHHS U
CpPaBHEHUSI, KPUTEPUU ITPOBOJUMOTO aHAIIN3A;

BOCIIPUHUMATh, (OPMYJIHPOBATH W TPEOOPA3OBBIBATh CYXKICHUS: YTBEPAUTEIbHBIE U
OTpULIATEIbHbIC, €UHUYHBIC, YACTHBIEC U O0IIUE, YCIOBHBIC,

BBISIBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTHUBOpPEUUs B (pakTax,
JAHHBIX, HAOMIOAEHUSAX W YTBEPXKACHMSX, Mpeiaratb KpPUTEPUH I BBISIBICHUS
3aKOHOMEPHOCTEW U IPOTUBOPECUHNIL;

JenaTh BBIBOJBI C HCMIOJb30BAHHEM 3aKOHOB JIOTMKH, NEIYKTHBHBIX M WHIYKTHBHBIX
YMO3AKIIOUYEHHM, YMO3aKIOUECHUHN 110 AaHAJIOTUU;

IPOBOJUTH CAMOCTOSITEIBHO JOKA3aTebCTBA MaTEMATUYECKUX YTBEPKIACHUM (MIPSMBIE U
OT MPOTUBHOTO), BBICTPAMBATh APryMEHTAIMIO, MPUBOJWTH MNPUMEPHI U KOHTPIPUMEPHI,
00OCHOBBIBaTh COOCTBEHHBIE CYXKIACHUSI U BBIBOJIBI;

BBIOMpATh Ccroco0 pelieHus ydeOHOM 3agaun (CpaBHUBATh HECKOJIbKO BapUaHTOB
peuieHusi, BbIOMpaTh HamOoJiee MOAXOASIIMA € YYETOM CaMOCTOSITENIBHO BBIJIEIEHHBIX
KPUTEPHEB).

ba3zoBble uccienoBare/bCKe 1eUCTBUS:



UCIIOJI30BaTh BOMPOCHI KaK UCCIIEA0BATEIbCKUI HHCTPYMEHT NO3HAHUs, (POPMYIUPOBAThH
BONIPOCHI, (PUKCHPYIOLUIME NPOTUBOpEYHE, MPOOJIEMy, YCTaHaBIMBATh HCKOMOE M JIaHHOE,
(opMupOBaTH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHHE;

IIPOBOJUTH CaMOCTOSITENIBHO  CIUIAHMPOBAHHBIM  DKCIIEPUMEHT, HCCIEJOBAaHUE 10
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SIBICHHS, MPOLIECCa, BBIIBICHUIO
3aBUCUMOCTEN MEX1y 00BEKTAMH, IBICHUSIMH, IPOLECCAMU;

CaMOCTOATENBHO (POpMYJIMPOBATH 0OOOUIEHUSI U BBIBOJBI 110 pe3yjIbTaTaM MPOBEAEHHOTO
HaOJI0ICHUS, UCCIIeIOBAaHUs, OLIEHUBATh JOCTOBEPHOCTD MOJIYYEHHBIX PE3yJbTaTOB, BHIBOJIOB
1 0000IIIEHNUH;

IIPOrHO3UPOBATh BO3MOYKHOE Pa3BUTHE IIPOLIECCA, a TAKKE BBIIBUTATh MPEATIONOKEHUS O
€ro pa3BUTHH B HOBBIX YCJIOBUSX.

Pabora ¢ ungopmanmeii:

BBISIBJISITH 1€(PULIUTHI HHPOPMAIUH, TaHHBIX, HCOOXOJUMBIX JJIs OTBETa Ha BOMPOC U JJIs
peuIeHus 3a1a4H;

BbIOMpaTh MH(OpPMALMIO M3 HMCTOYHUKOB pA3JIMYHBIX THUIIOB, AaHAJIM3UPOBATD,
CUCTEMATU3HPOBAaTh M HWHTEPHPETUPOBATh HMHPOPMALMIO PAa3IUYHBIX BHIOB U  (opm
IIPEICTABIICHNS],

CTPYKTYypUpOBaTh  HMH(OpMALMIO, MPEACTaBIATh €€ B  pa3lWyHbIX  (opmax,
WITIOCTPUPOBATh IpapuuecKy;

OLICHUBATh HAAEKHOCTh HH(POpPMALMKU MO CaMOCTOATEIBHO C(HOPMYIMPOBAHHBIM
KPUTEPHUSIM.

KoMMyHuUKaTHBHBIE YHHBEpPCcaIbHbIe Y4eOHbIe AeiicTBUsA O0lmeHnue:

BOCHPUHUMATh U (HOPMYJIUPOBATh CYKJIEHUS B COOTBETCTBHM C YCIOBUSIMHU M LIEJISAMH
oOIIeHHusl, SICHO, TOYHO, IPaMOTHO BBIPaXXaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U MUCHMEHHBIX
TEKCTaX, JaBaThb IMOSICHEHUS IO XOJIy pEIIEHUs 3a1adyd, KOMMEHTHUPOBAaTh IOJYyYEHHBIN
pe3yibTar;

B XO0J/ie¢ OOCYKIEHMs 3a/1aBaTh BOIIPOCHI 110 CYIIECTBY OOCYXkIaeMOH TeMBbI, IPOOJIEMBI,
pemaeMon 3a7a4M, BbICKA3bIBATh UJIEHU, HALICJICHHBIE HA IIOUCK PELICHUS, COIIOCTABIIATh CBOU
CYXKICHHSI C CYXKICHUSMHU JPYTUX yUYACTHUKOB JUAOra, oOOHapyXUBaTh pa3jiMuue U CXOACTBO
HO3UIIMM, B KOPPEKTHOH opme pOopMyIUpPOBaTh Pa3HOINIACHS, CBOM BO3PAKEHMUS,;

NPEACTABIATh PE3YJIbTaThl PEIICHUS 3a1a4dd, SKCIEPUMEHTA, HCCIIECIOBAHUS, MPOEKTA,
CaMOCTOATENIbHO BBIOMPATh (OpMaT BBICTYIUIEHHS C YYE€TOM 3aJad MPE3CHTAlUU U
0COOEHHOCTEH ayAUTOPHH.

PeryjisiTuBHbIE YHHBeEpPCaJIbHbIE yUeOHbIE TelCcTBUS
Camoopranusanus:



COCTaBIIATh IJIaH, AJITOPUTM PEIICHUs 3aJadd, BBIOMpATh CIOCO0 pelieHusl ¢ y4EToM
UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH
BapUAHTHI PEIICHUH C Y4ETOM HOBOW MH(MOpPMAITUH.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIN MHTEJVIEKT:

BJIa/IeTh HABbIKAMHU MO3HABATENbHON pedIEeKCHH KaK OCO3HAHMS COBEPIIAEMBbIX JIEUCTBUMA
U MBICTUTENBHBIX IMPOILECCOB, HMX PE3yJNbTAaTOB, BIAJNETh CHOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJISl IPOLECCa U Pe3yJIbTaTa PEMICHHUS] MaTEMAaTUUYECKOM 3aa4uH;

OpEeIBUIETh TPYAHOCTH, KOTOPblIE MOTYT BO3HUKHYTH NpPU PELICHUH 3a7auyd, BHOCUTH
KOPPEKTHUBHI B JIEATEILHOCTh Ha OCHOBE HOBBIX 00CTOSITEILCTB, JAHHBIX, HAMIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OILICHHMBATh COOTBETCTBUE PE3YJIbTATa LIETH U YCIOBHIM, OOBICHITH IPUUUHBI TOCTHXKEHUS
WIA HEJOCTWKEHHUS pPE3yJbTaTOB JIEATEIbHOCTH, HAXOAWUTh OIIMOKY, JaBaThb OLEHKY
NPUOOPETEHHOMY OTIBITY.

CoBmecTHAas 1€SIT€IbHOCTD:

NOHUMATh U MCTOJIh30BaTh MPEUMYIIECTBA KOMAHIHON M WHIUBUAYaIbHOU PabOTHI MpU
pemieHuu Y4eOHBIX 3aJa4y, NPUHUMATh IEb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH
OpraHU3alMI0 COBMECTHOW pabOTHI, pacmpenesaTh BUILI padoOT, JOTOBAPUBATHCA, 00CYXKIATh
IpoLIeCC U Pe3yJIbTaT pabOThl, 00001IaTh MHEHUSI HECKOJIBKUX JTIOJICH;

y4acTBOBaTh B I'PYNIOBLIX (popmax paboThl (0OCyKIeHUsi, OOMEH MHEHUM,

«MO3TOBBIC IITYPMbD» M HWHBIC), BBIIOJIHATH CBOIO YacTh pabOThl M KOOPAWHHUPOBATH CBOU
JEUCTBUS C APYTUMHU YICHAMH KOMaH/Ibl, OLIEHUBATh KAYE€CTBO CBOETO BKJIaAa B OOIIUN MPOITYKT
10 KpUTEPUSIM, CHOPMYITHPOBAHHBIM YUYACTHUKAMU B3aUMOJICHCTBHUSL.

NPEAMETHBIE PE3YJIBTATDHI

K konity 10 kiacca oOyJaronuiicst HQy4uTCs:

* CBOOOJIHO OTICPUPOBATH OCHOBHBIMH TOHATHSIMHU CTEPCOMETPUH TPHU PEIICHUH 3a7a49 U
MIPOBEICHUH MaTEeMAaTHUYCCKUX PACCYKICHUN;

* TPUMEHATH AaKCHOMBI CTEPEOMETPUHM W CJEICTBHS W3 HHX NPH PEIICHUH
reOMETPUYECKUX 3a]1aY;

*  KJacCH(HUIMPOBATh B3AMMHOE PACIIONIOKECHHE MPSMBIX B IPOCTPAHCTBE, TUIOCKOCTEH B
MIPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B MMPOCTPAHCTBE;

* CBOOOJIHO OTIEPUPOBATH MOHATHUSIMH, CBSI3aHHBIMH C yTJIaMU B TIPOCTPAHCTBE: MEXKIY
IPSIMBIMH B TIPOCTPAHCTBE, MEXKTY TPSIMOM U TIIOCKOCTBIO;

* CcBOOOJHO ONIEPUPOBATH MOHATHIMHU, CBI3aHHBIMU C MHOTOTPAHHUKAMU;



CBOOOJIHO pacro3HaBaTh OCHOBHBIC BHJIbI MHOTOTPaHHHKOB (MpW3Ma, MUPaMHIA,
PsIMOYTOJIbHBIN NapaJiiesienune, Kyo);

KJ1accu(pUIMPOBAaTh MHOTOTPAHHUKY, BEIOMpAst OCHOBAHUS TSI KiTacCU(DUKAIIH;
CBOOOJTHO OIEPUPOBATH TMOHATHUSIMH, CBS3aHHBIMH C CEUYEHHEM MHOTOTPAaHHUKOB
TUTOCKOCTBIO;

BBITIOJHATH MapajlieIbHOE, [IEHTPAIbHOE i OPTOTOHAIBHOE MPOSKTUPOBaHNE QUTYD Ha
IUIOCKOCTb, BBITIONHSATH N300pakeHus (GUryp Ha mioCcKOCTH;

CTPOUTH CEYCHUS MHOTOTPAHHUKOB Pa3IUYHBIMA METOJAMU, BHITIOJHATH (BBIHOCHBIC)
MJIOCKUE YEPTEKH U3 PUCYHKOB IIPOCTHIX 00BEMHBIX (PUTYp: BUI CBEPXY, COOKY, CHU3Y;
BBIUMCIIATh IUIOMIAM  IMOBEPXHOCTEH MHOTOTPAaHHUKOB (mpW3Ma, NHpaMuia),
TE€OMETPUUYECKUX TEJ C IPUMEHEHHEM (Hpopmy;

CBOOOJIHO OINEpUPOBATH MOHATHAMH: CHUMMETpPUS B MPOCTPAHCTBE, ILEHTP, OChb U
MJI0CKOCTh CUMMETPHH, IICHTP, OCh U IJIOCKOCTh CHMMETPHUH (DUTYPHI;

CBOOOJIHO OTIEpUPOBATH IMOHATUSIMH, COOTBETCTBYIOIIMMHU BEKTOpPaM M KOOpJIUHATAM B
IPOCTPAHCTBE;

BBITIOJTHATH JIEHCTBUS HAJl BEKTOPAMU;

pemniath 3aJadd Ha JOKA3aTebCTBO MATEMAaTHYECKUX OTHOIICHUN M HaXOXKICHHE
r€OMETPUYECKUX  BEJIMYMH, TMPUMEHSS W3BECTHBIE METOJbI MPU  PEIICHUH
MaTeMaTHYECKUX 3a7a4 TOBBIIIICHHOTO ¥ BBICOKOTO YPOBHSI CJIOHOCTH;

MPUMEHSThH MPOCTEHIIME MTPOTrPaMMHBIC CPEICTBA U DJICKTPOHHO-KOMMYHHKAITMOHHBIC
CHCTEMBI MPY PEIICHUN CTEPEOMETPHUUECKHX 3a71a4;

U3BJIEKATbD, npeoOpa3oBLIBATH u UHTEPIPETUPOBATH uH(bOpMAaITUIO 0
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, MPEACTABICHHYIO Ha 4YepTekax Hu
pHUCYHKaX;

IIPUMEHSITh MOJyYEHHBIE 3HAHUSI HAa TPAKTUKE: CPABHUBATH U AHAIM3UPOBATH PEAIbHbIE
CUTyaluy, IPUMEHITh U3YYEHHBIC IIOHATHS B IIPOLIECCE IIOMCKA PELICHMS
MaTeMaTH4ecKu c(hopMyIHMpOBaHHOW MPOOIEMbI, MOJICIUPOBATh peajbHbIE CUTYalUU
Ha $3bIKE TE€OMETPUH, MCCIEI0BaTh IMOCTPOCHHBIE MOJEIU C UCIIOJb30BAHUEM
r€OMETPUYECKUX TMOHATUH U TEOpeM, ammapara aiareOpbl, pemarb MPaKTUYECKHUe
3a/1a41, CBSI3AHHBIE C HAXOKJIECHUEM I'€OMETPUUECKUX BEINYUH;

UMETH MpeicTaBIeHHsI 00 OCHOBHBIX dTanax pa3BUTHA T€OMETPUHU KaK COCTaBHOM 4acTH
dbyHIaMeHTa pa3BUTHUSI TEXHOJIOTU.

K xoniy 11 kiacca oOydaroniuics HayqIuTcs:



CBOOO/IHO OTEPHPOBATH MOHSATHUSIMH, CBSI3aHHBIMU C IMIIMHAPUYECKON, KOHUIECKOU U
c(heprueCcKOil MOBEPXHOCTIMH, OOBSICHATH CIIOCOOBI IMOTYYEHMS;

ONEPUPOBATh MOHATUSIMH, CBA3aHHBIMU C TEJIaMU BpAILlEHUS: IJIUHAPOM, KOHYCOM,
cdepoii u mapom;

pacro3HaBaTth Teja BpaileHus (UJIUHIP, KOHYC, cdepa U 1map) U 0ObSICHATH CIIOCOOBI
TIOJTyYeHUS TeIl BPAIllCHUS;

KJIaCCHU(PHUIIMPOBATH B3aUMHOE PACIIONIOKEHHE CHEPHI U TNIOCKOCTH;

BBIUMCIIATh BEJIUYMHBI 3JEMEHTOB MHOTOTPAHHUKOB W TeN BpalleHHUs, OOBEMBI U
IUIOMIAM TIOBEPXHOCTEM MHOTOTPAHHUKOB U TENl BPAIICHHS, T€OMETPUUECKUX Tl C
npuMeHeHueM popmy;

CBOOO/IHO ONEPHPOBATh MOHATUSAMH, CBI3aHHBIMU C KOMOWHAIIMSIMU TENl BpalleHUS U
MHOTOTPaHHUKOB: MHOTOTPAaHHUK, BOUCAHHBIA B cepy M OMHUCAHHBIM OKOJO cepsl,
cdepa, BucaHHasi B MHOTOIPaHHUK WJIM TEJIO BpallleHUs;

BBIYKCIIATh COOTHOUIECHUSI MEXIY TUIOMIAASIMU TTOBEPXHOCTEN U 00bEMaMH 1MOJOOHBIX
TE;

U300pakaTh M3y4aemble (UTYpHI, BBINOIHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKH U3
PHUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS T
BpallleHUs;

U3BJIEKAT, UHTEPIPETUpPOBaTh W MpeoOpa3oBbIBaTh  HMHQPOPMALIUIO 0
IMPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, MPEACTABICHHYIO Ha 4YepTekax H
PUCYHKaX;

CBOOOJTHO ONIEPUPOBATH MOHSATHUEM BEKTOP B IPOCTPAHCTRBE;

BBITIOJIHATH OTIEPALIMH HaJl BEKTOPAMU;

3a/1aBaTh INIOCKOCTh YPAaBHCHHUEM B JIEKAPTOBOM CHCTEME KOOPIUHAT;

pemiaTh TEOMETPUYECKHE 3a7adyd Ha BBIYHCICHHE YIJIOB MEXAY TMPSIMBIMA H
IJIOCKOCTSIMHM, BBIYHCIICHHE PACCTOSHUMA OT TOYKH JO IUUIOCKOCTH, B IIEJIOM, Ha
PUMEHEHUE BEKTOPHO-KOOPAMHATHOT'O METO/a MPHU PEIICHUH;

CBOOOTHO OTICPUPOBATH MOHATHSIMH, CBSI3aHHBIMU C JBUKCHUEM B IPOCTPAHCTBE, 3HATH
CBOMCTBA JIBM)KCHUI;

BBITIOJIHATh HM300paKCHUS MHOTOTPAHHUKOB W TEJ BpPAIICHHUS MPU HapaJlieTbHOM
nepeHoce, MEeHTPAIbHOW CUMMETPHUH, 3€PKAIbHON CUMMETPHUH, TIPU MTOBOPOTE BOKPYT
psIMOM, TIpeoOpa3oBaHUsl TIOI00US;

CTPOUTH CEUCHHSI MHOTOTPAHHUKOB ¥ T€JI BPAIIEHUS: CEUCHUS MITMHIPA (TTapayiIeIbHO
U TIEPIICHIUKYJISIPHO OCH), CEUCHUS KOHYyca (TapauieIbHbIe OCHOBAHHIO M TTPOXO/ISIIINAC
4yepe3 BEpIrHY), CEYEHUs 11apa;

UCIOJIb30BaTh METOJbI MOCTPOCHUSI CEUCHUI: METOJ CJIEIOB, METOJ] BHYTPEHHEIO
MIPOEKTUPOBAHMUSI, METOJ] MIEPEHOCA CEKYIIEeH MITOCKOCTH;



* JIOKa3bIBaTh FEOMETPUUYECKUE YTBEPKACHMUS;

* MPUMEHATH TE€OMETpUYECKHE (aKTbl Il pEUIeHUS CTEPEeOMETPHUUYECKUX 3ajad,
IPEANOIararoIuX HECKOJIbKO IIaroB PEIICHMs], €CJIM yCIOBUS IPUMEHEHHUS 3aJaHbl B
SIBHOUM M HESBHOU (opme;

* pewmaTh 33JaYd Ha JOKAa3aTelIbCTBO MATEMAaTHMYECKHUX OTHOLUEHUN M HaXOXACHUE
reOMETPUYECKUX BEIUYHH;

* PUMEHATH MPOTrPaMMHBIE CPEJCTBA U JIEKTPOHHO-KOMMYHHUKALMOHHBIE CHCTEMBI IIPU
PELICHUH CTEPEOMETPUUECKUX 3a/1a4;

* NPUMEHATh INIOJy4YEHHbIE 3HAHUS Ha TMPaKTUKE: CPAaBHUBAaTh, AHAIM3UPOBATH U
OLICHMBATh peaJIbHbIE CUTYAllUU, IPUMEHSATh U3yUCHHbIE MTOHSATHUS, TEOPEMbI, CBOMCTBA
B IIpollecCe TMOUCKA PEIICHUs MaTeMaTH4ecKu CGOPMYIUPOBAHHOW MPOOIEMBI,
MOJIEJIMPOBATh peajbHbIE CUTYallMU HA S3bIKE T€OMETPHUH, UCCIIEI0BATH OCTPOEHHBIE
MOJIEJIHN C UCIIOJIb30BAaHUEM I€OMETPUUECKHUX MOHITHA U TeOopeM, amlmapara aireopsl,
pelaTh NPakKTUUECKHUE 3a/1a4H, CBSI3aHHbIE C HAXOKICHUEM I'€OMETPUUECKUX BEIUYMH;

* UMETb IpeJICTaB/IeHrs 00 OCHOBHBIX ATanax pa3BUTHs TEOMETPUU KaK COCTABHOM 4acTH
(byHIaMeHTa pa3BUTHUS TEXHOJIOTUM.

Peanu3anusi BOCHMTATEIbHOI0 MOTEHINAJIA:

- YCTAHOBJICHHE JOBEPUTEIBHBIX OTHOLIEHUH MEXIy YUYUTEIEM W €ro Yy4YeHUKaMH,
CHOCOOCTBYIOIIMX MO3UTUBHOMY BOCHPHUATHIO YYAIIUMHCS TPEOOBAHMM U MPOCHO yuduTens,
IOPUBJICUYCHUIO WX BHUMaHHUS K OOCYXJaeMoil Ha ypoke HHGPOpMALMK, aKTUBHU3ALUU HX
MO3HABATENLHOM JESITEIIbHOCTH;

- 1oOyXJIEHUE IIKOJIBHUKOB COOJIOJaTh HAa YpOKE OOIIECTPUHATHIE HOPMBI IOBEACHUS,
npaBuia OOLIEHUS CO CTAPIIMMU (YUUTEISIMU) U CBEPCTHUKAMM (IIKOJIBHUKAMHM), IPUHIUIIBL
y4eOHO! JUCHMILTUHBI U CAMOOpPTraHU3alUY;

-IPUBJICYEHUE BHHMAaHUS IIKOJIBHUKOB K LIEHHOCTHOMY AacCIEKTy H3y4aeMbIX Ha ypOKax
SABJICHUM, oOpraHu3anus HX paboThl C TMOJy4YaeMOHM Ha YpPOKE COLUMAIbHO 3HAYUMOU
uH(popmalmel — UHULMHUPOBAHUE €€ OOCYXKIECHMs, BbICKa3bIBaHUS OOYYaIOIIMMHUCS CBOETO
MHEHHUS T10 €€ MOBOJLY, BHIPAOOTKH CBOETO K HEH OTHOILICHUS;

- HCIIOJIb30BAHME BOCIMTATEIbHBIX BO3MOXKHOCTEHN CO/lepKaHUs yU4eOHOIo MpeMeTa yepes
JEMOHCTPALIMIO JIETAM IPUMEPOB OTBETCTBEHHOI'O, I'PA’KJIAHCKOTO IOBEJIEHHUS, IMPOSIBICHUS
YeJIOBEKOIIO0US U 100pOCEepACUHOCTH, Yepe3 MOA00P COOTBETCTBYIOIINUX TEKCTOB JJIsl YTCHHUS,
3a7a4 JUIs pelIeHus1, IpOOJIEMHBIX CUTYaIUil 1151 OOCYKACHHS B KJIacce;



-IIPUMEHEHUE Ha YPOKE MHTEPAKTUBHBIX (POPM pabOThl OOYHAOUTUXCS: UHTEIUICKTYIbHBIX
UTp, CTUMYJIMPYIOIIMX MMO3HABATEIbHYI0O MOTHBAILIMIO IIKOJIBHUKOB; IHIAKTHYECKOTO TeaTpa,
r7ie TIOJIyYEHHBIE Ha YPOKE 3HAHMS OOBITPBHIBAIOTCS B Te€aTpPajbHBIX MOCTAHOBKAX; NUCKYCCHH,
KOTOpBIC JAIOT OOYYarOmUMCS BO3MOXHOCTH IMPHUOOPECTH OIBIT BEACHUS KOHCTPYKTHBHOTO
JManora; TpymmoBod paboThl WM pabOTHI B Mapax, KOTOPbIE ydaT MIKOJLHUKOB KOMAaHIIHOMN
paboTe 1 B3aMMOJICHCTBUIO C APYTUMHU JIETbMU;

- BKIIIOYEHHE B YPOK HWTPOBBIX MPOLEAYP, KOTOPHIE MOMOTAIOT MOAAEPKATh MOTHUBALIUIO
JEeTe K TOJIyYCHUIO 3HAHWW, HAJTaXMBAHUIO TMO3UTHUBHBIX MEXKIMYHOCTHBIX OTHOUIIEHUMN B
KJIacce, MOMOTalT YCTAaHOBJICHHUIO TOOpOXKeIaTeIbHON aTMOc(epbl BO BpeMsl YPOKa,

- opra"u3anus Ime(cTBa MOTHBHUPOBAHHBIX W JPYAUPOBAHHBIX OOYydYAIOIIUXCS HaA HX
HEYCICBAOIIUMHU OJIHOKJIACCHUKAMH, JAIOMIETO IIKOJbHUKAM COIUAIBHO 3HAYUMBIA OIIBIT
COTPYAHMYECTBA U B3aMMHOM IMOMOIILIH;

- MHALIMMPOBAHUE U MOJJEPKKA HCCIEN0BATEIbCKOW AEATEIIBHOCTH IIKOJIBHUKOB B paMKax
pealn3ali UMHA WHAWUBUAYAJIBHBIX W TPYIIOBBIX HCCIEAOBATEIILCKUX IMPOEKTOB, YTO JACT
IIKOJIbHUKAM BO3MOXKHOCTh MPUOOPECTU HABBIK CAMOCTOSITEIILHOTO PEIICHUSI TEOPETUUECKOM
poOJieMbl, HaBBIK T€HEpUPOBaHUS U 0(hOpMIIEHUSI COOCTBEHHBIX UJIEH, HABBIK YBAKHUTEIHHOTO
OTHOIIICHHUS K YyXUM HaesM, Oo(QOpMIIEHHBIM B paboTax IPYrux HCCIEI0BaTeNIe, HaBBIK
MyOJIMYHOTO BBICTYIUICHUS TIEPET ay IUTOPHUECH, apTyMEHTUPOBAHMS U OTCTAMBAaHUSI CBOCH TOUKH
3pEHMUSL.

BocnuratenbHblii moTeHmuasa yuyeOHoro mnpeaMera «MaremaTmka» o00ecrieyuBaeT
peanu3aluio 1eJeBbIX TPUOPUTETOB BOCIUTAHUS O0YUYAIOIIUXCSl HA YPOBHE CPETHETO OOIIEro
oOpazoBaHust GOPMUPOBAHUE COIMATIBHO 3HAUMMBIX [IEHHOCTHBIX OTHOIICHUM:

- K Tpydy KaK OCHOBHOMY CIIOCOOY JOCTHMXKCHHS KXU3HEHHOTO OJaromojydus 4eloBeKa,
3QJI0Ty €0 YCIEHHOTro Mpo(ecCHOHANTBHOTO CaMOOIIPEEICHUS U OILYIICHUS YBEPSHHOCTH B
3aBTPAIIHEM JIHE;

-K CBOEMY OT€YECTBY, CBOCH MajIoi 1 00bIoi PoauHe Kak MecTy, B KOTOPOM YEIOBEK BBIPOC
Y TO3HAJ MEPBBIE PAJOCTH U HEYJadd, KOTOpas 3aBElIaHA €My MPEIKaMU U KOTOPYIO HY>KHO
obeperars;

-K TIPUPOAE KAK HCTOYHHMKY >KU3HM Ha 3eMJie, OCHOBE CaMOro €€ CYIIEeCTBOBAaHUS,
HYXJAIONIEHCS B 3alIMTE U IOCTOSSHHOM BHUMAHHUU CO CTOPOHBI YEJIOBEKA;

-K MUPY KakK TJIaBHOMY TMPHUHIIMITY YEJIOBEYECKOTO OOIICKHUTHS, YCIOBUIO KPEITKOU JPYKOBI,
HaJaXXUBAaHUS OTHOIICHUN C KOJUIeraMH 10 pabore B OyayIeM M CO3JaHus OJaromnpusiTHOTO
MHUKPOKJIMMAaTa B CBOCi COOCTBEHHOM CEMbeE;



- K 3HaHUSM KaK MHTEIEKTYallbHOMY pecypcy, oOecreunBaomnieMy Oyayiiee 4eoBeKa, Kak
pe3yibTaTy KpOMOTIUBOrO, HO YBJIEKATEIHHOIO YYEOHOTO TPY/Ia;

-K 3JI0POBBIO KakK 3aJI0Ty JOJTOW M aKTUBHOMW JKM3HU YEJIOBEKA, €r0 XOPOIIEro HACTPOCHUS U
ONTUMHUCTHUYHOIO B3IJIS[1a HA MUDP;

-K OKPYXAaIOIUM JIFOASM KakK Oe3yCIOBHOW M aOCOJIOTHOW IIEHHOCTH, KaK PaBHOMPABHBIM
COIlMAJILHBIM MapTHEpaM, C KOTOPBIMU HEOOXOJMMO BBICTpAMBATh JOOpOKENIaTeNbHbIE U
B3aMMOMNOJAEPKUBAIOIINE OTHOUIEHUS, JAIOLIUE YEIOBEKY pPaoCTh OOIIEHUS U MO3BOJISIOIINE
n30erath 4yBCTBA OJIMHOYECTBA;

-K caMUM cebe Kak X035€BaM CBOEH CyAbObI, CAMOOIIPEACIISIONIMMCS U CAMOPEATU3YIOLUMCS
JUYHOCTSIM, OTBEYAIOIIUM 32 CBOE COOCTBEHHOE OymyIiee.



TEMATHYECKOE
INIJIAHUPOBAHHUE 10
KJIACC

Nt
n
/
n

HaumeHoBaHMe pa3aesioB U
TeM NPOrpaMMbl

KoaunuyecTBO 4acoB

Koutpoubn

Bcero
ble padoThI

IMpakTHyeck
ue padoTbl

JIeKTPOHHBbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypcsl

Beenenue B crepeoMeTpuro

23 1

o6opynosanue LIOC

https://resh.edu.ru/subj
ect/17/10/

https://mathb-
ege.sdamgia.ru/

B3aumHoe pacnonoxenue
MPSIMBIX B IPOCTPAHCTBE

obopynosaHue LIOC
https://resh.edu.ru/subj
ect/17/10/

https://mathb-
ege.sdamgia.ru/

HapaJIJICJ'II:-HOCTL MPAMBIX U
IUIOCKOCTEH B MMPOCTPAHCTBC

obopynosaHue LJOC
https://resh.edu.ru/subj
ect/17/10/

https://mathb-
ege.sdamgia.ru/

[lepneH UKy IIpHOCTD
MPSIMBIX U IUIOCKOCTEH B
HPOCTPAHCTBE

25

o6opyaosaHue LIOC

https://resh.edu.ru/subj
ect/17/10/

https://mathb-
ege.sdamgia.ru/

VYTiabl 1 paccTosTHUA

16 1

obopynosaHue LIOC

https://resh.edu.ru/subj
ect/17/10/
https://mathb-
ege.sdamgia.ru/

MHororpaHHuKu

o6opyaosaHue LIOC

https://resh.edu.ru/subj
ect/17/10/

https://mathb-
ege.sdamgia.ru/

BekTops! B mpocTpaHcTBE

12

obopygosaHue LJOC
https://resh.edu.ru/subj
ect/17/10/

https://mathb-
ege.sdamgia.ru/
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[ToBTOpEeHue, 0000IICHHE U

o6opyaosaHue LIOC

https://resh.edu.ru/subj
ect/17/10/

cHUCTEMATH3allNs 3HAHUI > https://mathb-
ege.sdamgia.ru/
OBIIEE KOJIMYECTBO YACOB 102

[10 [TIPOT'PAMME



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
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https://mathb-ege.sdamgia.ru/

11 KITACC

Ne
n
/

n

HaumeHoBaHue
pa3aeiioB M TeM
MPOrpamMMbl

KoanuyecTBo 4acoB

Bcero

KonTpoabubl
e padoThI

IIpakTHyeckn
e padoThbl

DJIeKTPOHHbIE
(uudposrie)
oOpa3oBaTe/IbHbIE

pecypchl

Ananutuyeckas
TEOMETPUs

15

obopynosaHue LIOC
https://resh.edu.ru/subje
ct/17/10/

https://mathb-
ege.sdamgia.ru/

[ToBTOpEHME,
0000111eHHE U
cUcTEeMaTU3alus
3HAHUU

15

obopyaosaHue LIOC

https://resh.edu.ru/subje
ct/17/10/

https://mathb-
ege.sdamgia.ru/

O0BEM MHOTOTpaHHUKA

17

obopygosaHue LJOC
https://resh.edu.ru/subje
ct/17/10/

https://mathb-
ege.sdamgia.ru/

Tena BpamieHus

24

obopynosaHue LIOC
https://resh.edu.ru/subje
ct/17/10/

https://mathb-
ege.sdamgia.ru/

TInommaau
MOBEPXHOCTU U

obopynosaHue LJOC
https://resh.edu.ru/subje

00BEMBI KPYTIIBIX TEI

ct/17/10/

https://mathb-
ege.sdamgia.ru/

JBmxeHus

obopygosaHue LJOC
https://resh.edu.ru/subje
ct/17/10/

https://mathb-
ege.sdamgia.ru/

[ToBTOpEHUE,
000011IeHHE U
cCUcreMaTmnul3anus
3HAHHUM

17

obopynosaHue LIOC

https://resh.edu.ru/subje
ct/17/10/

https://mathb-
ege.sdamgia.ru/

OBIIEE KOJIMYECTBO
YACOB 110
[TPOTPAMME

102
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MMPOBEPAEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJBHOMN TPOT'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
NpoOBeEPsSIEMOro .
o0pa3oBaTe/IbHOM NPOrPaMMbI CpeHero 001ero o0pa3zoBaHus
pe3yJibTaTa
7 I'eomerpust
7.1 OrniepupoBaTh MOHATUSIMHU: TOYKA, TIPsIMAasi, TNIOCKOCTh
79 [IpuMeHATh aKCMOMBI CTEPEOMETPUHU U CIAEACTBUS U3 HUX MIPHU PELICHUU
' FCOMETPUUECKUX 3a/1a4
73 OnepupoBaTh MOHATHSIMH: TAPAJIICIBHOCTh W TEPICHAUKYJISIPHOCTH
’ IPSIMBIX U IIJIOCKOCTEN
74 KnaccudunmpoBaTs B3aUMHOE PaCIONIOKEHUE MPSAMBIX U IJIOCKOCTEH B

MIPOCTPAHCTBE

OnepupoBaTh MOHATUSMU: JBYTPAHHBIN yroJl, TpaHU ABYTPAHHOTO yria,
7.5 pedpo ABYTPAHHOTO yTJa, IMHEHHBINA Yrojl ABYTPAHHOTO yTia, TpajycHas
Mepa IBYTPaHHOTO yria

OHepI/IPOBaTB MOHATHUAMU. MHOTI'OIpaHHUK, BBIHYKHLIﬁ n HGBI)IHYKJ'H)II\/’I

7.6 .
MHOT'OT'PaHHHK, SJIEMEHTHI MHOTOTPAHHUKA, MPaBHIIbHBIA MHOTOIPaHHUK
77 Pacno3naBate OCHOBHBIE BHJBI MHOTOTPAaHHUKOB (THpamuia, Mpu3Ma,
' MPSMOYTOJIBHBIN TTapajuieenumne;, Kyo)
KnaccudumumpoBate  MHOTOTpaHHHMKH, BbIOMpas ~ OCHOBaHHS IS
78 knaccuukanuy  (BBIMYKJIBIE WM HEBBIMYKJIblE  MHOTOTPAaHHHKH,
' NpaBWIbHBIE MHOTOTPAHHHUKH, TIPSMBIE W  HAKJIOHHBIE HPU3MBI,
napauIeNICTUTIC/Ib] )
79 OmnepupoBathb HOHSTHSIMU: ceKymas IUIOCKOCTb, cedeHue
’ MHOT'OI'PaHHUKOB
710 OOBSCHAT,  NPUHLUIBI  TOCTPOEHHS  CEYEHHWH  MHOTOIPaHHUKOB,
' UCTIONIB3YSI METOJI CIIE/IOB
CtpouTs ce4yeHUs: MHOTOTPAHHHKOB METOJOM CJIEIOB, BBITIOIHATD
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX UTYD:

BUJ] CBEPXY, COOKY, CHU3Y

PemraTs 3aaa4i Ha HAXOXIACHUC I'COMETPHUUYCCKUX BCIUYHH I10 06pa3uaM
HJIN aJiIrOpuTMaM, IMPUMCHASA HU3BCCTHLIC AHAJIUTUYCCKUC MCETOJAbI IIpU
7.12 pCUICHUM CTAHAAPTHBIX MATCMATHYCCKHUX 3ada4d Ha  BbIYHUCICHHUC
paCCTOﬂHI/Iﬁ MCXKAY ABYMs TOYKaMH, OT TOYKH OO HpﬂMOﬁ, OT TOYKHOO
IIOCKOCTH, MCKAY CKPCIIUBAOIIUMUCA IIPAMBIMHA

7.13 Pemate 3amaun Ha HAXOXKJEHHWE TEOMETPUICCKUX BEJIMYUH IO 00pa3iam




WIM aJIrOPUTMaM, NPUMEHAS W3BECTHBIC AHAJIUTHUUECKHE METOMBI IIPH
pELIEHUN CTAHJAPTHBIX MATEMAaTUYECKHUX 3a7a4 Ha BBIYUCIICHHE YIJIOB
MEXJly CKPEIIMBAIOIIMMUCS NPSMBIMHU, MEXAY HPSIMONW U INIOCKOCTBIO,
MEXy TUIOCKOCTSMH, ABYTPAHHBIX YTJIOB

7.14

Bbruucnare 00BEMBI M IUIOMAAM IOBEPXHOCTEH MHOTOIPAaHHHUKOB
(mpu3Ma, mupaMuIa) ¢ MPUMEHEHUEM (OPMYII, BEIYUCIATH COOTHOIICHUS
MEXIY IJIOIIA MU IIOBEPXHOCTEH, o0BbEMaMu 0JOOHBIX
MHOT'OTPaHHUKOB

7.15

OnepupoBaTh NOHATHSAMU: CUMMETPHUSL B IPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TUIOCKOCTh CHMMETPUH (PHUTYPBHI

7.16

W3Bnekath, mpeoOpa3oBBIBAaTh W HHTEPIPETHPOBATH HH(GOPMAIHIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTypax, MpPEACTaBICHHYI Ha
YepTekax U pUCYHKax

7.17

[IpumensTh reomeTpudeckue (akThl A PEHICHUS CTEPEOMETPHUECKUX
3a/1a4, NPEIONaralluX HECKOIbKO IIAroB pEIICHHs, €CIU YCIOBUS
NpUMEHEHHUS 3aJ]aHbl B IBHOH (popme

7.18

HpI/IMeHHTB HpOCTCfII.HPIC MporpaMMHBIC  CpCACTBA W  JJICKTPOHHO-
KOMMYHHUKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPECOMCTPHUICCKUX 3a1a4

7.19

[IpuBOoAUTH MpUMEPBHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U
JKU3HM, PACIIO3HABATh IIPOSBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

7.20

IIpuMeHATH NOJIy4eHHBIEC 3HAHUS HA NIPAKTUKE: AaHAJIU3UPOBATH PEAIIbHBIC
CUTYyalluu U IPUMEHATH U3yYECHHBIE IIOHATHS B IIPOLIECCE NTOMCKA PELICHUS
MaTeMaTHYeCKd  CQOPMYJIHMPOBAHHOW  MPOOJIEMBI,  MOJIEITUPOBATH
peanbHble CUTyallUd Ha A3BIKE I€OMETPHUM, UCCIIENO0BATH ITOCTPOCHHBIC
MOJIEJIN C UCIIOJIB30BAaHUEM I€OMETPUUECKUX IIOHIATHI U TEOPEM, annapara
anreOpbl, peuiarb NPaKTHUECKUE 3aJaud, CBSA3aHHBIE C HAaXO0XIECHUEM
FeOMETPUYECKUX BEJIMYUH

11 KJIACC

Kon
MPOBEPSIEMOT0
pe3yabTara

6

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOM NPOrPaMMbI CpeIHero 001ero 00pa3oBaHusi

I'eomerpust

6.1

OnepupoBaTh MOHATUSAMU: HWIMHIPUUYECKAs MOBEPXHOCTh, 00pa3yromiue
UWIMHIPUYECKON MOBEPXHOCTH, LIWIMHAP, KOHUYECKAs IOBEPXHOCTb,
oOpasymmme KOHHYECKOHM  TMOBEPXHOCTH, KOHYC, cdepudeckas
IIOBEPXHOCTh

6.2

PacrioznaBats Tena BpameHus (MUIMHIP, KOHYC, cdepa U map)

6.3

OOBICHATH CIIOCOOBI IMOJYYCHU TCII BpalllCHUS




6.4

KnaccudummpoBaTs B3auMHOE pacroyiokeHne chepbl U MIOCKOCTH

6.5

OnepupoBaTh MOHATUSMH: IIAPOBOH CETMEHT, OCHOBAaHHE CErMEHTa,
BBICOTa CErMEHTa, LIApOBOM CIIOW, OCHOBaHME IIAPOBOTO CJIOS, BHICOTA
IIapOBOTO CJI0s, IIAPOBOH CEKTOP

6.6

Boruucnare 00bEMBI M MJIOMIAAM TOBEPXHOCTEW TEN  BpalllCHUS,
TEOMETPUUYECKHUX TEJI C MPUMEHEHHEM (OPMYIT

6.7

OnepupoBaTh TMOHSATUSMHU: MHOTOTPAHHHK, BIHCAHHBIM B cdepy H
ONMCAaHHBIN 0KO0JIO chepsl, cepa, BIMCaHHAS B MHOTOIPAaHHUK WJIN TEJIO
BpallleHus

6.8

BBIYHCIIATE COOTHOIIEHUS MEXKTY TIIOMIAISIMK IOBEPXHOCTEH U 00BEMaMK
HOJIOOHBIX TEIT

6.9

N3obpaxkats n3ydaembie GUTypel OT PYKH U C IPUMEHEHHEM IPOCTHIX
YEpTEKHBIX MHCTPYMEHTOB

6.10

BbINonHATE (BBIHOCHBIE) IUIOCKME YEPTEXKHU M3 PUCYHKOB IPOCTBIX
00BEMHBIX (Uryp: BHI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS Tell
BpaILEHUs

6.11

W3Bnekatb, UHTEPIPETUPOBATh U MPEOOPa3OBHIBATH HHPOPMAIUIO O
NPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTYypax, MpPEJCTaBICHHYIO Ha
YepTekKax U pUCYHKaxX

6.12

[TpumensTh reoMeTpuueckue (akThl Ui PElIeHUs CTEPEOMETPUUYECKUX
3a/1a4, IPEAINONAaraloluX HECKOJIbKO IIAaroB pELICHUs, €CIIH YCJIOBHS
IPUMEHEHHUs 3aJjaHbl B ABHOH popme

6.13

OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BBINONHATE NIEHCTBUS CIIOKEHHST BEKTOPOB, BBIYUTAHHS BEKTOPOB H
YMHO)KEHHUSI BEKTOpA Ha YHCIIO0, OOBACHATH, KAKMMH CBOWCTBAMH OHH
o0J1IagarT

6.15

HpI/IMeHHTB IMpaBUJIO IapalICIICIIUIICIa ITPHU CIIOKCHUHU BEKTOPOB

6.16

OnepupoBaTh NOHATHUAMMU: JEKapTOBbl KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYJb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOPA,
Yroja MEXAy BEKTOpaMH, CKAJSIPHOE IPOU3BEIACHUE  BEKTOPOB,
KOJUIMHEAPHbIE U KOMIUJIAHAPHBIE BEKTOPBI

6.17

Haxomuts cymMMy BEKTOPOB M IPOM3BEICHHE BEKTOpa HA 4YMCIIO, YIOj
MEXIY BEKTOPaMH, CKaIAPHOE IPOU3BEACHUE, PACKIAABIBATE BEKTOP 10
JIBYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

33.IlaBaTL INUIOCKOCTh YPAaBHCHUEM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

Pemats HpOCTGfIIHPIG TCOMETPHUICCKUEC 3aaa4U Ha MPUMCEHCHUEC BEKTOPHO-
KOOpPAWHATHOTO METOJa

6.20

Pemars 3aga4d Ha A0Ka3aTCJIIbCTBO MATCMAaTHUYCCKUX OTHOIIICHUH H
HaXO0XIACHUC I'COMETPUYCCKUX BCIWYHH II0 o6pa3uaM HJIKW aJIrOpUTMaM,
IMPUMCHSA HN3BCCTHBIC METO/bI npu PCIICHNN CTaHAAPTHBIX
MAaTEMATHYCCKHUX 3aJa4




6.21

HpI/IMeHHTB HpOCTCfII.HPIC MporpaMMHBIC  CpCACTBA W  JJICKTPOHHO-
KOMMYHHUKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPECOMCTPHUICCKUX 3a1a4

6.22

[IpuBOoAUTH MpUMEPBHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U
JKU3HM, PACIIO3HABATh IPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

IIpuMeHATH NOJIy4eHHBIEC 3HAHUS HA NIPAKTUKE: aHAJIU3UPOBATH PEAIIbHBIC
CUTYyallud U IPUMEHATH U3yYECHHBIE IIOHATHS B IIPOLIECCE MTOMCKA PELLIECHUS
MaTeMaTH4eCcKd  CPOPMYJIMPOBAaHHOH  MPOOJIEMBI,  MOJICTUPOBATH
peabHbIe CUTyallud Ha A3BIKEC I€OMETPHUM, UCCIIENO0BATH ITOCTPOCHHBIC
MOJIEJIN C UCII0JIB30BAaHUEM I€OMETPUUECKUX IIOHIATHI U TEOPEM, annapara
anreOpbl, peuiarb NPaKTHUECKUE 3aJaud, CBSA3aHHBIE C HAXOXIECHUEM
FeOMETPUYECKUX BEJIMYUH




IMPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA 10 KIIACC

Kon

IIpoBepsieMblii 3JIeMEHT coep:KaHUS

I'eomerpus

7.1

OCHOBHBIC TIOHSTHS CTepeOMETpuu. Touka, MpsimMas, IUIOCKOCTh, MPOCTPAHCTBO.
[TonsATHE 00 AKCMOMATHYECKOM TIOCTPOCHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUHU
U CJIICACTBUA U3 HUX

7.2

B3aumHoe  pacnonokeHue ~OpSIMBIX B MPOCTPAHCTBE:  IMEpeceKaroluecs,
napajulefibHble M CKpeluBaroluecss npsMble. [lapamienbHocTs MHpsMBIX U
IUVIOCKOCTENl B IPOCTPAHCTBE: MapajlielbHbIE MpsAMbIE B  IPOCTPAHCTBE,
NnapajuieIbHOCTh TPEX MNPSMBIX, MapaJUIeIbHOCTh MPSMOM U IUIOCKOCTH. YTJIBIC
COHAIIPaBIICHHBIMH CTOPOHAMH, YIOJ MEXKIy MNpPSAMbBIMH B IPOCTPAHCTBE.
[TapaniaenbHOCTh MIOCKOCTEN: MapalijiesibHble TIOCKOCTH, CBOMCTBA MapasuieIbHbIX
wiockocteil. Ilpocrelimme mpocTpaHCTBeHHbIE (UTYPHI HA IIOCKOCTH: TETPAdAp,
KyO, mapasenenure;, IoCTpOeHHEe CeUeHHH

7.3

[leprieHIUKYIAPHOCTh NPSIMOM M IIOCKOCTH: IEPIEHAUKYJISPHBIE IpsAMbIE B
IIPOCTPAHCTBE, MPSIMBIE NTAPAJUICIBHBIC U NEPIICHIUKYJIAPHBIC K INIOCKOCTH, IIPU3HAK
NEPIEHIUKYIISIPHOCTH MIPSMOM U IUIOCKOCTH, TEOPEMA O IIPSIMOM MEPIICHIUKYJIIIPHON
IUIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJ MEXAY NPSMOM U INIOCKOCTHIO, ABYTPAHHBIN
YIoJ1, JUHENHBIN yToJI IBYTPaHHOrO yria. [leprnenauKyiissp 1 HaKJIOHHBIE: paCCTOSTHHAE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM /10 MJIOCKOCTH, MPOEKUHUs (PUTYPHI
Ha IUIOCKOCTb. IlepneHIuKyIsIpHOCTh IJIOCKOCTEH: MPU3HAK MEPIEHAUKYJIIPHOCTH
JBYyX Iu1ockocTed. Teopema o TpéX nepreHIuKyspax

7.4

[loHsiTHE MHOrOrpaHHHKa, OCHOBHBIE 3JEMEHTbl MHOIOIPAHHUKA, BBIIIYKJbIE U
HEBBINYKJIbIE MHOTOI'DAaHHUKH, Pa3BEPTKa MHoOrorpaHHuka. [Ipmsma: n-yrompHas
Mpu3Ma, TpaHU M OCHOBAHUS MPU3MBI, MpsiMas U HAKJIOHHAs MPHU3MBbI, OOKOBas U
II0JIHAsl IOBEPXHOCTH Npu3Mbl. [lapamnenenunen, npsAMOyrojabHbIN MapajieIenuIe]
U ero cBoictsa. [Iupamuzaa: n-yronbHas nupaMuja, TpaHd U OCHOBAHHUE MMUPAMUJBI,
OOKOBasi M TOJIHAS MMOBEPXHOCTh MHPAMHJIBI, NMPABHIbHAS U yCeu€HHAs MUpaMHA.
OnemeHTbl TpuU3Mbl W nUpaMuibl. [IpaBWIIBHBIE MHOTOIDaHHUKH: IIOHSTHE
MPaBWJIBHOIO MHOTOTpaHHMKA, MpaBUIbHAs NpU3Ma U NpaBWIbHAs MUPaMHIA,
NpaBUJIbHAS TPEYTrOJbHAs MUpPaMUIA U MPABUIBHBIN TeTpasp, kKyO. IlpeacraBienue
O IPAaBWIBHBIX MHOIOTPaHHMKaX: OKTa’ap, AOJeKa’ap U ukocadapyrue CedeHus
MIPU3MBI ¥ TUPAMMU/IBI

7.5

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTENIBHO TOUKH, PSAMOM, INIOCKOCTH.
OneMeHTbl CHMMETPUM B INUpAMMIAX, NapajulelIeNUIeNax, paBUIbHBIX
MHOT'OI'paHHUKAX

7.6

Bbruncnenue 31eMeHTOB MHOTOTPaHHUKOB: p&Opa, AuaroHanu, yrisl. [linomans
OOKOBOIl TMOBEPXHOCTH M TMOJHOM MOBEPXHOCTU MPSIMON MPHU3MBL, IUIOIAIb




OCHOBaHHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTHU MpsiMOM npu3Mbl. [1nomans 60koBoi
MIOBEPXHOCTH W IOBEPXHOCTH IMPABUJIBHOM NUPAMHUABI, TEOpeMa O IUIOLAAN
yceuénHoi nupamuabl. [lonsarue 06 06béme. O6BEM nupaMubl, IPU3MbI

7.7

[Tomo6HbIe Teaa B mpocTpancTBe. COOTHOIICHHS MEXKTY TUIOIIAISIMH ITOBEPXHOCTEH,
00bEMaMU ITOT0OHBIX TEN

11 KVIACC

Kon
6

HpOBepﬂeMI)lﬁ IJIEMEHT COAECPKAHUS

I'eomerpus

6.1

HunmuHaapudeckas TOBEPXHOCTh, 00pa3yIonue MIIHHAPUIECKON TOBEPXHOCTH, OCh
HWIAHIPUYECKOH TOBEpXHOCTH. L{MmuHAp: OCHOBaHWS W OOKOBas MOBEPXHOCTb,
oOpa3syromas u 0Ch, TUIONaas OOKOBOW U TTOJIHOW TMTOBEPXHOCTH

6.2

Konnueckass mnoBepxHOCTh, 0Opa3yrolue KOHUYECKOW TMOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOHM MOBEpXHOCTH. KOHYC: OCHOBaHME U BepIINHA, 00pa3yromas
1 OCb, IUTOIIA/1b O0KOBOM M TTOJIHOM IMMOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yoiue
M BBICOTA, OCHOBAHUA U 6OKOB351 IMOBCPXHOCTDH

6.3

Cdepa u map: neHTp, paauyc, MaMeTp, IIoMaab moBepxuoctu chepnl. Bzanmuaoe
pacmonoxeHue chepbl U MIOCKOCTH, KacaTelbHas MIOCKOCTh K cdepe, miomans

cepsl

6.4

N300pakenune Ten BpalieHus Ha MII0CKoCcTU. Pa3BépTka muimuHapa u KOHyca

6.5

KomOuHanmu Ten BpalleHHs ¥ MHOTOTPaHHUKOB. MHOTOIPaHHHK, OIMCAHHBINA
okoJto cepsr, chepa, BimcaHHas B MHOTOTPAHHUK, WU TEJIO BPAIICHUS

6.6

[Tonstre 06 o00BEMe. OcHOBHBIE CBOWCTBa 00BEMOB Ten. Teopema 00 00BEME
NPSMOYTOJIBHOTO Tapajiefienunea u cieactBuss u3 He€. OOBEM IIuHIpa,
konyca. O0bEM mapa u mwiomaab chepsl

6.7

[MomoOusie Tena B mpoctpaHcTBe. COOTHOLICHHWS ~ MEXAY  IUIOIMIAISMHE
MOBEPXHOCTEH, 00bEMaMH MOJOOHBIX TEI

6.8

Ceuenust uunuHapa (mapajuiesibHO U HEPIEHIUKYISIPHO OCH), CEYEHHUS KOHyca
(mapanyienbHOE OCHOBAHUIO U IPOXOASILEE Yepe3 BEPIINHY ), CEUEHHUs 1Iapa

6.9

BexTop Ha 1mockocTd U B mpocTpaHcTBe. CIOXKEHHE M BBIYMTAHHE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha yucio. Pa3noxenue BeKTopa no TpEM HEKOMIUIaHAPHBIM
BektopaM. IlpaBuno mnapamienenunena. Pemenue 3amay, CBSI3aHHBIX €
MIPUMEHEHUEM MPaBUJI ACHCTBUI C BEKTOpaMu

6.10

[IpsimoyronpHasi cucreMa KoOpAMHAT B mpocTpaHcTBe. KoopauHaThl BEKTOpA.
[Ipocreitmme 3amaur B KOOpPAMHATAX. YTojd MexAy Bekropamu. CkanspHoe
MIPOU3BEJICHNE BEKTOPOB. BhIunCIeHUE YIIIOB MEXIY MPSMBIMU M IJIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIN METO/I MIPU PEIICHUH T€OMETPUUECKHUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA30BATEJBHOM
IPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3BOBAHUSI

Kon IIpoBepsiemble TPeOOBAHUS K MPeIMETHBIM Pe3yJbTATAM 0CBOEHMSI
NpoBepsieMoro OCHOBHOI 00pa30BaTeJIbHOM NPOrPaMMBbI Cpe/IHEro 00111ero
TpeOOBaHHUA o0pa3oBaHusi

Brnanenne MetogamMM J0Ka3aTeNbCTB, aJrOPUTMAMM pELICHUs 3ajad;
yMeHue (OopMyJIHpOBaTh U ONEPUPOBATh IMOHATHAMHU: ONpEAEICHHUE,
aKCUOMa, TeopeMa, CIIEACTBHUE, CBOICTBO, INPHU3HAK, JOKA3aTEIbCTBO,
paBHOCHJIbHBIC ()OPMYIUPOBKH; IPUMEHSTh UX; yMEHUE (POpMyIupoOBaTh
o0paTHOE U IPOTUBOIMOJIOKHOE YTBEP)KICHHE, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEDPBI, HCIONb30BaTh METOJ, MaTEMaTHMYECKONM WHAYKINH;
IPOBOAMTH JIOKAa3aTeJIbHbIE pACCYKIACHHsS TpU pelIeHuH 3ajad,
1 OLICHMBATh  JIOTMUECKYIO0 TPAaBUIBHOCTb  pacCCyKIEHUH; yMEHHE
OTIEpUPOBATh MOHATHSIMH: MHOXECTBO, MOJAMHOECTBO, ONEpaluy Haj
MHOKECTBAMHU; YMEHHE HCIIOJIb30BATh TEOPETHKO-MHOKECTBEHHBIN
anmnapar JJis ONMCAaHUs PeabHbIX IPOLECCOB U SBJICHUI U MPU peLIeHUH
3aJa4, B TOM YHCJIE€ M3 JPYrUX Y4YeOHBIX MpPEIMETOB; YMEHHE
OIIepUpPOBaTh NOHATUAMU: Ipad, CBA3HBIN Tpad, AepeBo, LUK, rpad HA
IUIOCKOCTH; YMEHHE 3a/aBaTh M OIHUCHIBaTh TIpadbl pPasIUUYHBIMU

croco6aMu; CIOJIb30BaTh rpadbl IPU PELLICHUH 3a/1a4

YMmenue ONCpUPOBAThH IOHATUAMU: HATYpPaJIbHOC 4YHCJIO, LEJI0C YHUCIIO,
CTCIICHDb C LCJIBIM ITIOKA3aTCJICM, KOPCHb HaTypaHLHOP’I CTCIICHHU, CTCIICHDb
C palliOHaJIbHBIM IIOKa3aTecicMm, CTCIICHDb C JIEHCTBUTEIIHLHBIM
IIOKa3aTcJIEM, J'IOFapI/I(bM quciia, CHUHYC, KOCHMHYC W  TaHI'CHC
IMPOU3BOJIBHOT'O YHCJIda, OCTATOK IIO0 MOAYJIIO, palvOHAJIBHOC 4YHCIIO,
HppalMOHAJIBHOC YHucCJio, MHOXXCCTBA HAaTypaJIbHbIX, OCIabIX,
2 panuoOHaJIbHBIX, JIEHCTBUTEIBHBIX Yucei; yYMCHHUC  HCIIOJIB30BaThb
IMPpU3HAKHW OCIMMOCTH, HauMEHBIIHNN O6H_[I/II71 JCINTCIIb U HAMMCHBIICC
O6HI€€ KpaTHOC, aJITOPpUTM EBknuma IIpu PCIICHUHU 3a/1a4; 3HAKOMCTBO C
pas3IndHbIMHA IIO3UIIMOHHBIMHU CHUCTCMaMH CUMCIICHUA, YMCHUC
BBIIIOJIHATh BHIYHMCJICHHE 3HAUYCHUM H HpeO6p330BaHI/I$I BBIpa)KeHI/Iﬁ (¢10)

CTeNeHs MU U Jorapudmamu, npeoOpa3zoBaHus APOOHO-PAIIMOHATBHBIX

BBIPQXCHUI; yMEHHE ONEPUPOBATH MOHITHSIMM: IOCIEI0BATEIbHOCTD,




apudmeTHyecKas mporpeccusi, r’eOMeTpruieckas mporpeccus, 06CKOHEUHO
yObIBaroIasi  reoMeTpuYecKkas  MpOTPeccUs; yMEHHE  3a/1aBaTh
MOCIIEI0BATEIHHOCTH, B TOM YHCIIE C TIOMOIIBIO PEKYPPEHTHBIX (GOPMYIL;
yMEHHE ONEepUpPOBATH MOHATHUSIMHU: KOMIUIEKCHOE YHCIIO, COMPSHKEHHBIE
KOMIUIEKCHBIE YUCIIa, MOAYJIb U apTYMEHT KOMIUJIEKCHOTO 4Hcia, (hopma
3aMMCU KOMILJIEKCHBIX YHCeN (FreoMeTpuueckasi, TPUroHOMETpuYecKas u
anreOpanyeckas); yMEThb MHPOU3BOAHUTH apUPMETHUECKHE IEHCTBHUS C
KOMIUJIEKCHBIMU ~ YUCJIAMH; TPUBOJUTH MPUMEPHI  HCIOJIH30BAHUS
KOMIUIEKCHBIX YHCEJI;, OMEPUPOBATh MOHATUAMM: MaTpuia 2x2 u 3x3,

OIpCaACIIMTECIIbL MaTPULBI, FGOMeTpI/I‘-IeCKI/Iﬁ CMBICJI OPCACIIUTCIIA

YMeHue ornepupoBaTh MOHATHUSAMU: palMOHAIbHBIC, UPPALMOHAIBHEIE,
MoKa3aTelbHble, CTENEHHbIE, Jorapumuueckue, TPUTOHOMETPHUUECKHE
YpaBHEHUST W HEPABEHCTBA, HUX CHUCTEMbl; YyMEHHUE OIEepUPOBaTh
MOHSTUSAMHU: TOXJIECTBO, TOKIECTBEHHOE MpeoOpa3oBaHue, ypaBHEHHE,
HEpPaBEHCTBO, CHCTEMa YpaBHEHUW M HEPABEHCTB, PaBHOCWJIHHOCTH
yYpaBHEHUW, HEPAaBEHCTB U CHUCTEM; YMEHHE pellaTh YypaBHEHUS,
HEpPaBEHCTBA U CHUCTEMbl C TMOMOIIBIO PA3IUYHBIX MPUEMOB; pPEIIATh
yYpaBHEHHUS, HEPAaBEHCTBA U CHCTEMbl C TIapaMeTpoM; MPUMEHSTbH
YpaBHEHUs, HEPABEHCTBA, UX CHUCTEMBI JJIsl PEIICHUS MaTeMaTHYEeCKHX

3a]a4 ¥ 337a4 U3 pa3InYHbIX 00J1acTeil HayKU U peanbHOM KU3HU

YMeHue omnepupoBarh MOHATHUAMHU: (yHKUUSA, YETHOCTh (YHKUUH,
HNePUOTUYHOCTh (YHKIMH, OIPAaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb
GyHKIMH, SKCTpeMyM (DyHKLMHU, HauOoJblllee ¥ HaUMEHbLIee 3HAYEeHUs
(GYHKLINU Ha IPOMEXKYTKE, HEIIpepbIBHAS (DYHKIIMS, aCUMIITOTHI rpaduka
GyHKIMY, IIepBasi U BTOpasi Mpou3BoiHAs (PYHKIMHU, T€OMETPUUECKUN U
¢u3uuecKkuil CMBICI TPOM3BOJHON, IEepBOOOpa3Hasi, ONpeaeaEHHbIN
UHTErpaJl; yMEHHE HaXOAUTh AaCUMOTOTHI rpaduka (QyHKIHH;, yMEHHE
BBIUMCJIATh INPOU3BOJHBIE CYMMBI, IIPOU3BENEHHUS, YACTHOTO W
KOMIO3UIMK (YHKIMHA, HAXOAUTh YpaBHEHHE KacaTelabHOW K rpaduxy
(GYHKLIMHU; YMEHHE HaXOIUTh NMPOU3BOJAHBIE IJIEMEHTAPHBIX (DYHKIIHIA;
YMEHHE HCIIONb30BaTh IMPOU3BOAHYIO Ul HCCIeloBaHus (yHKIUH,
HAXOJIUTh HamOONbIIME W HAMMEHbIINME 3HaueHUs (PYHKUUIl; CTPOUTH
rpadMKd MHOTOYJIECHOB C HCIOJIH30BAHMEM arlapara MaTeMaTHIeCKOTO
aHaJIN3a; IPUMEHATh NPOU3BOAHYIO UI1 HAXOXKIEHUS HAWIY4IIero
pelmeHuss B MPUKIAIHBIX, B TOM YHUCJIE COLUAIbHO-JKOHOMUYECKHUX H

(bu3MYeCcKUX 3a7a4ax; HaXOIUTh IUIOMIAIU U 00bEMBI (DUTYP C TOMOIIBIO




HUHTCIrpajsia;, NPpUBOAUTL NNPUMEPBI MATEMATUYCCKOTO MOJCIUPOBAHUA C

OMOTIBIO T HepeHINATLHBIX YPABHEHUI

YMeHue omnepupoBaTh TOHATHSAMH: rpaduk (yHKIHH, oOOpaTHas
GyHKIMA, KOMOO3UIMS (YHKIUHA, JTUHEeHHas (YHKIUS, KBaJpaTHYHAs
byHKLUSA, panyoHagbHas byHKIHA, CTETEHHAs GbyHKIHA,
TPUTOHOMETpUYECKUEe (QYHKIHH, OOpaTHbIE TPUTOHOMETPHYECKHE
¢yHKIMU, TOKaszaTenbHass M Jorapudmuyeckas (QyHKIUH;, yMEHHE
CTpOUTh TpaduKy HM3ydeHHBIX (PYHKIMH, BBIOIHATH MpeoOpa3oBaHUS
rpaduKoB QYHKLIUH, UCIIOIB30BATh IPpaUKHU JJIs U3yUSHHS MTPOLIECCOB U
3aBUCHMOCTEH, NIPU PEUICHUH 33/1a4 M3 JPYTUX Y4EeOHBIX HPEAMETOB U
3a1a4 U3 peajbHOM KU3HM; BBIpaXKaTh (OPMYIaMU 3aBUCUMOCTU MEXTY
BEJIMYMHAMU; UCTIONIB30BATh CBOMCTBA M TpaduKy PyHKIMH U1 peIIeHNs
ypaBHEHMIi, HEpPaBEHCTB M 3aJady C I[apamMeTpaMu; H300pakaTb Ha
KOOPJAMHATHOU TJIOCKOCTH MHOKECTBA PEIIEHU ypaBHEHUH, HEPABEHCTB

U UX CUCTEM

YMeHue pemiath TEKCTOBBIE 3a/laud Pa3HbIX TUIIOB (B TOM 4YHCIE Ha
IPOLEHTHI, 0JIM U YacTH, HAa JBUXKEHHE, pabOTy, CTOUMOCTh TOBApOB U
yCIIyT, HaJIOTH, 33Jla4i U3 00JacTy yNpaBJIEHUs JIUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBISATh BBIPAKEHUS, YpaBHEHHUS, HEPaBEHCTBA U HX
CUCTEMBI 10 YCJIOBHMIO 3aJa4yH, MCCIEAOBATh IOJyYCHHOE PELICHUE U
OLICHUBATh IIPaBJONOJOOHOCTh PE3YJIbTATOB; YMEHHE MOJEIUPOBAThH
peanbHbIe CUTyallud Ha SA3BIKE MATEMAaTHUKH; COCTABIATH BBIPAXKCHUS,
YPAaBHEHHUs, HEPABEHCTBA M MX CHUCTEMbl 10 YCJIOBHUIO 33J]1a4H,
UCCJIEN0BATh IIOCTPOCHHBIE MOJEIM C HCIIOJIb30BAHMEM alapara

anredpbl, THTEPIPETUPOBATH NOJTYyUYEHHBIN pe3ysIbTaT

YMeHne onepupoBaTh MOHATHIMHU: CpeiHee apu(MeTHIecKoe, MeraHa,
HauOoJIbIlIee U HAUMEHbILIee 3HaYeHUs, pa3Max, JUCIEePCHs, CTaHAapPTHOE
OTKJIOHEHUE YHCIIOBOTO Ha0Opa; yMEHHE M3BJIEKATh, HHTEPIIPETUPOBATH
UH(POPMALIUIO, TPEJICTABICHHYIO B TAOJIMUIIAX, HA JMarpaMmax, rpadukax,
OTPaXKAIOIIYIO CBOWCTBA PEaJIbHBIX MIPOLIECCOB U SIBICHUM; IIPEICTABIIATh
UHQOPMALMIO € TMOMOIIBIO TalJUIl W JMarpaMM; HCCIel10BaTh
CTaTUCTHUYECKUE JIaHHBIC, B TOM YHCIE C NMPUMEHEHHEM TpapuuecKux
METOJIOB U AJIEKTPOHHBIX CPEJCTB; rpaUUeCKU UCCIIEI0BATh COBMECTHbIE
HaOJIOZIGHUST C TIOMOUIBIO JWAarpaMM pacCeMBaHUs H  JIMHEHHOMN

perpeccuun




YMeHue onepupoBarh IOHATHUAMM: CIyYalHBIM ONBIT U CIy4alHOE
COOBITHE, BEPOATHOCTh CIIy4allHOTO COOBITHSI; yYMEHHE BBIYHCIIATH
BEPOSITHOCTb C MCIIOJIb30BAaHUEM TIpaUuecKuX MeETOJ0B; MPUMEHSThH
(GOpMyIBI CIOXKEHHS W YMHOXCHHUS BEPOSTHOCTEH, (POpPMYITy IMOITHOU
BEPOSTHOCTH, hopMyiy bepHyu, komOuHaTOpHbIE (PAKTHI U HOPMYJIBI;
OLICHMBATh BEPOATHOCTH PEAJIBHBIX COOBITUH; YMEHHE ONEepUpPOBAThH
NOHATUAMM: CllydaliHas BEJIWYMHA, pPaCIpPElEIICHUE BEpPOSTHOCTEM,
MaTE€MaTH4YeCKOe OKMJAHHWE, OUCIEPCUS W CTaHAAPTHOE OTKJIOHEHHE
CllydallHOW BeJWYMHBI, (YHKIUM paclpelesieHuss M IJIOTHOCTH
PaBHOMEPHOIO, II0KA3aTE€IbHOTO M HOPMAaJIbHOIO PACIpEACIICHUN;
YMEHHME HCIIOJIB30BATh CBOMCTBA M3YUYEHHBIX PpACIpPENEICHUN UL
pelieHus 3aJad; 3HaKOMCTBO C IOHATHUSMHU: 3aKOH OOJIBIIMX YHCEd,
METOAbl BBIOOPOYHBIX MCCIEJOBAHUMN; yYMEHHE NPUBOIUTH IPUMEPHI
NPOSIBJIICHUS] 3aKOHA OOJBIINX YHCEN B NMPHPOIHBIX U OOIIECTBEHHBIX
ABJICHUSX; YMEHHUE ONIEPUPOBATH MOHATUSAMU: COUYETAHUE, IIEPECTAHOBKA,
YHCIIO COYETAaHWH, YUCIIO TEepPecTaHOBOK; OMHOM HbloTOHA; ymeHue
NPUMEHATh KOMOUHATOPHBIE (DaKThl M PacCy>KJIEHUs AJIs pellieHHs 3a1a4;
OLICHUBATh  BEPOSITHOCTH  pEANbHBIX  COOBITHH;  COCTaBIATH

BEPOATHOCTHYIO MO/JIENIb U HHTEPIPETUPOBATH MOTYyUYEHHBIN pe3yIbTaT

YMeHue onepupoBaTh INOHATHAMM: TOYKA, IpsAMas, IIJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA YIVIA, IUIOCKUHM YrOI,
JBYI'PAaHHBIA yTroJl, TPEXTPaHHBIM YroJ, CKPEIIMBAOIINAECS IpsIMBIE,
NapaJuIeIbHOCTh U MEPIEHIUKYISIPHOCTD MPSAMBIX U IIOCKOCTEH, yroi
MEXIY HPSAMBIMH, YIoJl MEXAY NPSAMON M IIOCKOCTBIO, YTOJ MEXKIY
IIJIOCKOCTSIMU, PACCTOSIHAE OT TOYKH [0 IUIOCKOCTH, PACCTOSHUE MEKIY
IPSIMBIMH, PACCTOSIHAE MEXKTy TUIOCKOCTSMH; YMEHHE UCIIOJIb30BaTh IIPU
peleHnn 3ajad u3ydeHHble (akThl U TEOPEMbl IUIAHUMETPUH; YMEHUE
OLICHMBATh pa3Mepbl OOBEKTOB OKPYKAIOLIEro MHpa; CTPOUTH
MAaTE€MaTUYECKUE MOJEIU C IOMOIIBI0 I'€OMETPUYECKUX IOHATUH U

BCJIMYHMH, pCIIATE CBA3AHHBIC C HUMHU IIPAKTUYCCKUEC 3a1a4n
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YMeHue onepupoBaTh MOHATHAMU: IUIOWAAL QUIYpbl, 00BEM GUTYDHI,
MHOTOTPaHHMK, ITPABWIIbHBIII MHOTOTPaHHMK, CEYEHHE MHOTOTPAHHHUKA,
Ky0, mapajienenunen, npusMma, nupamuja, (urypa M IMOBEPXHOCTb
BpallleHNs, LWIMHAP, KOHYC, map, cdepa, miomanab cepsl, MIomaib
NOBEPXHOCTU MHpaMHbl, IPU3MBbI, KOHycCa, IWIMHApPA, 00bEM KyOa,

MPpAMOYTOJIBHOI'O IapaJuICIICIIMIICAa, IMHPaMUAbl, IIPHU3Mbl, HUWJIXHAPA,




KOHYyCa, LlIapa, pa3BEPTKA MOBEPXHOCTH, CEUYECHUs KOHYCa U LIWIMHIpA,
NapaJuleJIbHble OCH WJIH OCHOBAaHHWIO, CEYEHHE IIapa, ILIOCKOCTD,
Kacaromasics cdepbl, IIMHAPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHMKa, U300pa’kaTh MHOTOTPaHHUKHU, (QUTYpbl U MOBEPXHOCTH
BpalICHUs, UX CEYEHUs1, B TOM YHCIIE C TOMOLIBIO 3JIEKTPOHHBIX CPENICTB;
YMEHHE MPUMEHSTh CBOICTBA F€OMETPUUECKUX (PUTYD, CAMOCTOSITEILHO
dbopMynupoBaTh ONpeAeNaeHUs U3y4aeMbIX (GUTYp, BBLABUTATH TUIIOTE3bI
0 CBOICTBax M MpHU3HAKaX r€OMETPUYECKUX (UTyp, OOOCHOBHIBATH HIIH
OmpoBepraTh MUX; YMEHHE MPOBOAWTH Kilaccuukanuio Guryp Imo
Pa3IUYHbIM IPU3HAKAM, BBINOJIHATH HEOOXOIAUMBIE JOIMOJIHUTEIbHbIE

IOCTPOCHHA
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YMeHHe OmnepupoBaTh IOHATUSAMHU: JBW)KCHHE B MPOCTPAHCTBE,
napajuIeIbHBIA TIEPEHOC, CUMMETPHUSI Ha TUIOCKOCTH M B TPOCTPAHCTBE,
MOBOPOT, mpeoOpa3zoBaHue MMOA00Ms, MON0OHBIE (UTypBI;, yMEHHE
pacrmo3HaBaTh paBHBIC W TOJO0HBIC (DUTYPBI, B TOM YHCJIE B MPHUPOJE,
UCKYCCTBE, ApXHTEKType; HCIOJIh30BATh T'€OMETPUYCCKHUE OTHOIICHUS
OpH PEIICHUHW 3a/1a4y; HAaXOJUTh T€OMETPUYECKHE BEITUYHMHBI (IJIMHA,
yroj, IUIOm@Aab, O0BEM) TpH pelIeHHH 3aaad W3 JPYTHX y4eOHBIX
MPEIMETOB U U3 pealbHOU KU3HHU; YMEHHUE BBIYHCISTH T€OMETPUICCKHE
BEJIMYMHBI (JUTMHA, yroJl, IUIOIIAAb, OOBEM, IUIOMAAb MOBEPXHOCTH),
UCTIONB3YSl M3yYeHHBbIC (DOPMYIBI M METOMABI, B TOM YHCIE: IJIOMAIb
TIOBEPXHOCTH TTHUPAMHUJIBI, TPU3MbI, KOHYCa, WINHAPA, TIOMaab chepsbl;
00BEM Ky0a, IPSIMOYTOJIPHOTO MapauieIeuIe[a, TUPAMHUIBI, TPU3MBI,
IWIMHAPA, KOHYyCa, IIapa; YMEHHWE HAXOJWUTh OTHOIIEHHE OOBEMOB

noA00HBIX (uryp
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YMeHue ornepupoBaTh NOHATUSMU: MPSAMOYTOJIbHAS CUCTEMAa KOOPUHAT,
BEKTOpP, KOOPJMHATHI TOYKH, KOOPJIMHATHI BEKTOpa, CyMMa BEKTOPOB,
IIPOM3BE/ICHUE BEKTOpAa Ha 4YHCIIO, PA3jIokKEHHE BEKTOpa 1o 0Oasucy,
CKaJIsIpHOE TPOU3BEACHHE, BEKTOPHOE IPOU3BEACHHUE, YIOJI MEXKIY
BEKTOPAMHU; YMEHUE HCIIOIb30BATh BEKTOPHBIA U KOOPJAUHATHBIA METO/
JUISL pelleHUs] TEeOMEeTPUYECKHMX 3aJad W 3ajJad JpYyrux y4deOHBIX

MPEAMETOB

13

YMmenue BBI6I/IpaTL HO,Z[XO,Z[}IIJ_II/Iﬁ METOA UIA PCHICHHUA  3aJaydu,
INOHMMAaHHUE 3HAYMMOCTU MATCMATHKW B HN3YUCHUHW TIPHUPOAHBIX H

O6H.[CCTB€HHBIX IponeccoB n HBJ'ICHPIﬁ; YMCHUE  pacCIIO3HAaBATb




IIPOSIBIICHUE 3aKOHOB MAaTE€MAaTUKH B HCKYCCTBE, YMEHUE IPUBOAUTH
IIPUMEpPbl  MATEMATUYECKUX  OTKPBITUM POCCHUMCKOM M  MHPOBOH

MaTeMaTHYECKON HayKH




IHEPEYEHD JIEMEHTOB COAEPKAHUA, ITPOBEPAEMBIX HA EI'D 11O
MATEMATHKE

Kon IIpoBepsieMblii 3J1eMEHT COEePKAHUS
1 Hucna v BEIYUCIICHHS
1.1 Hatypansnble u nensle uncna. [lpusHaky 1e11MMOCTH LEIbIX YUCEN
L2 Pamonanbueie  umcna. OOBIKHOBEHHBIE W JIECATHYHBIE JPOOU, TPOIECHTHI,
' OecKOHEYHbIE IEPUOINYECKUE IPOOH
13 Apudmerndeckuil KOpeHb HATYpaJIbHOM cTeneHH. JedcTBHs ¢ apupMEeTHICCKUMHU
' KOpHSIMU HaTypaJIbHOM CTEIIEHU
14 Crenenp ¢ nenbiM nokazaresnieM. CTeNeHb € palMOHAIbHBIM IIOKAa3aTEJIEM.
. CaoiicTBa cTeneHu
L5 CuHyC, KOCUHYC U TaHI'€HC YUCIOBOIO aprymeHTa. ApPKCHUHYC, apKKOCHUHYC,
' apKTaHI€HC YMCJIOBOTO apryMeHTa
1.6 Jlorapugm uncna. JlecsiTuuHble U HATYpaJbHBIE JOrapUpMbI
JletfictButenpHble uynciaa. ApudMeTHUecKue orepanud C JIeWCTBUTECIbHBIMU
1.7 yucinamu. [Ipubnvxk€HHbIE BBIYUCICHHS, TpaBWja OKPYTJCHUS, MPUKHUAKA U
OLIEHKA pe3yJIbTaTa BHIYUCICHUN
1.8 [IpeoOpa3oBaHue BEIPAKEHHIA
1.9 KommekcHbie uncia
2 VYpaBHEHHUS U HEPABEHCTBA
2.1 [enbie 1 ApoOHO-paITMOHAIBHBIC YPaBHEHUS
22 HppannoHaibHbie ypaBHEHUS
2.3 TpuroHoMeTpu4eCcKre ypaBHEHUS
24 [TokazarenbHble U JorapuMUUEcKre ypaBHEHUS
25 [ensle u ApoOHO-palIMOHATILHBIE HEPABEHCTBA
2.6 HppanmoHanbHbIe HEpaBEHCTBA
2.7 [Toka3zaTenbHble U Torapu(pMUIECKUE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
29 CucreMbl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMH
2.11 Matpuiia cucTeMbl TUHENHBIX ypaBHEHUN. ONpeaeInTeNb MaTpULIbI




OyHKIIMU U TpaduKu

Oyukuus, crnocodsl 3amanus ¢yHkiuu. ['padux ¢pynkuuu. Bzaumuo oOpatHbie

31 ¢bynkiuu. Yétaeie n HeuéTHbie GyHKIMU. [lepuonndeckue GyHKIIN
OO6mactp omnpeAelieHusT W MHOXECTBO 3HaueHWW GyHkouu. Hymu dyHKImm.
39 [IpoMexyTku 3HAKONOCTOSTHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIMH.
. MakcuMmymbl 1 MUHUMYMBI QyHkiuu. Hambonbpiiee ¥ HauMeEHbIee 3HAYCHHE
(YHKITUU Ha IPOMEKYTKE
13 CrenenHasi (QyHKIUS ¢ HAaTypaJbHBIM M LEJNBIM MMOKa3aTeneMm. EE cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpaduK KOPHS 7-OU CTEIICHU
34 TpuronomeTrpuueckue PyHKIIUN, KX CBOWCTBA U TpadUKH
35 [TokazaTenpHas u Jorapudmudeckas GyHKIMH, UX CBOMCTBA U TrpapuKu
16 Touku paspeiBa. Acumnrorsl rpadukoB ¢yHkuuid. CBolicTBa (pyHKIHIA,
' HENpEephIBHBIX Ha OTPE3KE
3.7 IlocienoBaTeabHOCTH, CIIOCOOBI 3a4aHHUs I10CIEA0BATEILHOCTEN
3.8 Apudmerndeckas 1 TeoMeTpuyecKast mporpeccun. @opmyia CI0KHBIX MPOICHTOB
4 Hauana marematnueckoro ananmsa
4.1 [IpousBonnas pyHkun. [Ipon3BogHbIE SIeMEHTAPHBIX (QYHKIHIA
[TpumeHeHne MPOU3BOJHON K HCCIIEIOBAaHUIO (DYHKIIMI HA MOHOTOHHOCTH M
4.2 sKcTpeMyMbl. HaxoxieHne HanOobIero 1 HaMMEeHbIEro 3HaueHUs (PyHKIIUN Ha
OTpe3Ke
4.3 [TepBooOpasnHas. MHTErpan
5 MHoOXecTBa U JIOTUKA
5.1 MHokecTBO, onepanuu Haj MHOKeCcTBamMu. Jlnarpammel Dinepa — Benna
52 Jloruka
6 BeposiTHOCTB M cTaTucTuKa
6.1 OmnucarenpHas CTaTUCTUKA
6.2 BepostHOCT
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [Ipsimble ¥ IIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 TOBEpXHOCTH BpAILICHUS




7.5

Koopaunatsl u BEKTOpBI




YYEBHO-METOJAUYECKOE OBECIIEYHEHUE

OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ11 YHEHUKA

- Maremaruka: anre6pa u Hayaia MaTeMaTUYECKOT0 aHau3a, TEOMETPHSL.

I'eometpus, 10-11 xiaccel. basosiii u yrmyonéunsiii ypoBuu / Atanacsa JI.C., byty3os B.®.,
KanomriieB C.b. u agpyrue, AKmoHepHoe o0IIeCTBO
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