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INOACHUTEJIbBHAS 3AIINCKA

['eomerpus sBIseTCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
00pa3oBaHus, TaKk Kak 00ecreunBaeT BO3MOKHOCTh U3y4EHUs AUCHUILUINH €CTECTBEHHO-HAayYHOU
HalpaBIEHHOCTH M INPEIMETOB I'yMaHUTAapHOro Iukina. Ilockosbky joruyeckoe MbIIUICHHE,
dopmupyeMoe TpH HM3YYCHUH OOYYArOIIMMHUCS TOHSTHHHBIX OCHOB TI'€OMETPUH, TpHU
JI0Ka3aTeIbCTBE TEOPEM M IOCTPOCHMM LENOYKU JIOTMUECKUX YTBEP)KIEHUH IpU pelIeHUn
reOMETPUYECKUX 3a/ad, YMEHHME BBIIBUraTb M OIPOBEPrarh I'MIIOTE3bl HEMOCPEICTBEHHO
UCIIOJIBb3YIOTCS NPU PEIIEHUH 3a]lady €CTECTBEHHO-HAY4YHOIO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3aja4.

Ilenb ocBoeHMsl mporpaMmbl yueOHoro kypca «l'eomerpusi» Ha yriyOaEHHOM ypOBHE —
pa3sBUTHE MHIMBHUIyalbHBIX CIIOCOOHOCTEH OOYyYarOIIMXCs MpPU H3YYEHUM TIEeOMETpUH, Kak
COCTaBJIAIOLIEH IpeaMeTHO obOnactu «MaremaTuka W MH(QOpPMAaTHKa» 4vepe3 obecreyeHue
BO3MOXXHOCTH IPUOOPETEHUsI U HUCHOJIb30BaHUS Oojiee INIyOOKHX T€OMETPUYECKHMX 3HAHUM U
NeMCTBUH, CIeNM(UYHBIX T€OMETPHH, U HEOOXOAMMBIX Ul YCIEUIHOTO MpPO(hecCHOHAIBHOTO
00pa30BaHusl, CBA3aHHOTO C UCIIOJIb30BAaHUEM MaTeMaTHKH.

[TpropuTeTHBIMU 33/1a4aMy Kypca F€OMETPUN Ha YTriayOJIIEHHOM YPOBHE, pPacCIIUPSIFOIIUMU
Y YCUJIMBAIOUIMMU Kypc 0a30BOTr0 YpOBHSI, SBJISIOTCS:

paclIMpeHue NPEACTaBICHUS O TIEOMETPUM KaK 4YacTU MHUPOBOH KYJIbTYphl H
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H F'€OMETPHH C OKPYKAIOIIUM MUPOM;

dbopMHpoBaHHE NPEICTABICHUS O IMPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIIHMX
MaTeMaTUYECKUX MOJENSAX, IIO3BOJSIIOIIMX OMNMCHIBaTh W H3ydaTb pa3Hble  SBICHUS
OKpY’KaloIllero MUpa, 3HaHUE MOHATUIHOrO amnmapara 1o paszaeny «CrepeoMerpus» yuyeOHOro
Kypca reoMeTpuH;

(dbopmMHpoBaHHE YMEHMsI BJIa/IeTh OCHOBHBIMU MOHATUSAMH O MPOCTPAHCTBEHHBIX (PUTypax
U UX OCHOBHBIMU CBOWCTBAaMH, 3HAHHE TeopeM, (POpMyd U yYMEHUE HX NPUMEHATh, YMEHHS
JIOKa3bIBaTh TEOPEMbI U HAXOJIUTh HECTAHJAPTHBIE CIOCOOBI PEILICHUs 3aa4;

dopMHpoBaHHE YMEHHs paclo3HaBaThb Ha 4YepTekaX, MOJENAX U B pPEaTbHOM MHpE
MHOTOTPaHHMKH U T€Ja BPAlEHUs], KOHCTPYMPOBAaTh T€OMETPUUECKUE MOJEIIN;

q)OpMI/IPOBaHI/Ie ITIOHUMAaHU BO3MOXHOCTH AKCHUOMAaTUYCCKOI'O IMOCTPOCHUA
MaTeMaTUYeCKUX TEeOpHuil, (OpMUpOBaHHWE MOHUMAHMS POJIM AKCHOMATHKU MpPH MNPOBEACHUU
pacCyKIeHUN;

dopMHpOBaHHE YMEHMs BIaJe€Th METOJIAaMH JI0KAa3aTeIbCTB M AJTOPUTMOB pEILEHHUS,
YMEHUS HX MPUMEHATh, IPOBOJUTH JOKA3aTEJIbHBIE PAaCCYXKIEHUS B XOAE peLIeHUs
CTEpEOMETPUYECKUX 33Jady U 3aJad C [PaKTHUYECKUM cojepxkaHueM, (OpMUPOBAHUE
OpeACTaBiIeHUss O HEeOOXOAMMOCTH JI0Ka3aTeIbCTB MpU OOOCHOBAaHMM MaTeMaTHYECKHX
YTBEPKICHUM U POJIM aKCUOMATHUKHU B IIPOBEACHUU JNCIYKTUBHBIX PACCYXKICHUM;

pa3BUTHE M COBEPILIEHCTBOBAHME WHTEIIEKTYaJlbHBIX M TBOPUYECKHUX CIIOCOOHOCTEN
oOyJaromuxcsi, MO3HAaBAaTEIbHOW AaKTHUBHOCTH, MCCIEA0BATEIbCKUX YMEHUH, KPUTUYHOCTU
MBIIUIEHUs, HHTEpECca K U3yYEHUIO T€OMETPUH;

¢dopmupoBaHrue (YHKIMOHAIBHOW T'PAaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHU: YMEHHS
pacro3HaBaTh IPOSIBICHHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peasIbHBIX JKU3HEHHBIX CUTYalUSIX U MPH U3YUYEHUU JPYTUX y4EOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTE M 3aKOHOMEPHOCTEW, MOJEIUPOBAHUS pEalbHBIX CHUTYallUH, WCCIECIOBaHUs
IIOCTPOEHHBIX MOJENIEH, MHTEPIIPETALUU TI0JyYEHHBIX PE3YyJIbTaTOB.



OCHOBHBIMHU COJIEP)KAaTEeIIbHBIMUA JIMHUSAMH ydeOHoro kypca «['eomerpusi» B 10-11
Kkiaccax sBIAOTCS: «[IpsiMble M TUIOCKOCTH B TPOCTPAHCTBE», «MHOrorpaHHukmu», «Tema
BpaleHus», «BeKTOpbl 1 KOOPAUHATHI B IPOCTPAHCTBEY, «JBIKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO TtpebGoBaHHE «yMETh OINEPUPOBATH MOHATHSIMUN,
pelieBaHTHBIMH T'€OMETPUH Ha yriayOonéHHoM ypoBHe oOyueHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJCPXKATEIbHBIM JIMHHUSIM Yy4eOHOTO Kypca, a (GOpMHUpOBAHUE JOTHYECKHX YMEHUH
pacmpesenseTcss He TOJbKO IO COJEPKATeNIbHBIM JMHUSAM, HO W 1O ToAaM OOydYeHHS.
Copepxanue 00pa3oBaHHs, COOTBETCTBYIOIIEE MpPEIMETHBIM  pe3ylibTaTaM  OCBOCHUS
OenepasibHO pabouell MPorpaMMebl, pacrpene’éHHbIM M0 ToAaM O00y4YeHUs, CTPYKTYPUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPHUHIUIUATBHBIM BOIpOcaM OOydJaromuecs
oOpalaiaiuch HEOJHOKPAaTHO. OTO IO3BOJISIET OPraHM30BaTh OBJAJEHUE T'€OMETPUUECKUMU
MNOHATUSIMM U HABBIKAMHU IIOCJTIEIOBATEIbHO M IOCTYIATEIbHO, C COOJIIOJIEHUEM MpPUHIHUIA
IIPEEMCTBEHHOCTH, a HOBbIE 3HAHHUA BKIIOYaTh B OOIIYI0 CHUCTEMY T'€OMETPUUYECKUX
MIPEACTABICHUI 00YJarOIUXCsl, pacIupssi U yriyossisi e€, o0pa3ysi MPOUYHbIE MHOXKECTBEHHbIC
CBSI3U.

[Tepexon K U3y4EHHUIO TE€OMETPUH Ha YTIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3marh ycnoBus s nuddepeHnmanuu  00yueHUs, MOCTPOSHUS HHIAWBUIYaTbHBIX
00pa3oBaTeNbHBIX  MPOrpaMM, OOECHEUYUTh YIIYyOJIEHHOE U3Yy4eHHE TEOMETPUU  Kak
coCTaBJIsItONIEeH yueOHOTO Ipeamera «MaTeMaTukay;

MOJATOTOBUTH OOYYAIOMIMXCS K MPOJOJDKEHUIO M3yYeHUs MaTeMaTUKU C Y4ETOM BBIOOpa
Oynymeil npodeccuu, odecrieurnBas MPEeeMCTBEHHOCTh MEXKAY OOIIMM U MpodeccrOHAIbHBIM
o0pa3zoBaHHEM.

Ha wusyuenue yuebGHOro kypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe oTBoautcsa 204
yaca: B 10 kimacce — 102 gaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HeJeno).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUS CTepeoMeTpuu. Touka, mpsimasi, IJI0CKOCTh, pocTpaHcTBo. [lonaTue
00 aKCHOMaTHYECKOM IMOCTPOEHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUHU U CIIEJICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJIEIbHbIE U
CKpeluBaroImuecs npsamele. [Ipu3Haku cKpelnBaOmuUXcs OpsAMbIX. [lapanenbHOCTh IPSIMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IMApaJUICIIbHBIE IIPSMBIE B IIPOCTPAHCTBE, NAPALICIBHOCTh TPEX
OPSMBIX, ApPAUICIBHOCTh NPAMOM M IUIOCKOCTH. [lapamiensHOe UM LEHTPAJIBHOE
IPOEKTHpPOBaHue, n3odpaxxenue ¢uryp. OCHOBHbIE CBOMCTBA MapaIeIbHOTO POEKTUPOBAHMS.
N300pakeHue Guryp B napauiesibHOM MPOEKIMU. YTIIbl C COHAIPABICHHBIMU CTOPOHAMM, YTOJI
MEXAYy NPSAMBIMA B IPOCTpaHCTBE. llapayienbHOCTh IJIIOCKOCTEN: NapajlleibHbIE IUIOCKOCTH,
CBOICTBa MapaienbHbIX II0CKOCcTeN. [IpocTelime npocTpaHCTBEHHbIE (PUTYpPbI HA IIOCKOCTH:
TETpa’p, NapajuleIeIuIe], IOCTPOCHUE CEUEHU.

IlepneHAUKYIAPHOCTE IPSAMOM M IJIOCKOCTH:  NEPIEHIMKYJISAPHBIE IpPsAMBIE B
IIPOCTPAHCTBE, NPSMBbIE IApPAJUICIbHBIE M IEPHEHIUKYISIPHBIE K IUIOCKOCTH, IPU3HAK
NEPHEHAUKYJIIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMON NEpPHEHAUKYJISPHON
IUIOCKOCTH. OpTOroHanbHOE MPOEKTUpOBaHUE. [lepneHauKyIsp U HAKIOHHBIE: PACCTOSIHUE OT
TOYKH J10 IJIOCKOCTHU, PACCTOSIHUE OT MPSIMOM J10 IIOCKOCTH, MPOEKIUs (PUIYPBhI HA IJIOCKOCTb.
IlepneHquKyISIPHOCTD TUIOCKOCTEN: IIPU3HAK NIEPIEHIUKYISIPHOCTH IBYX ILUIOCKocTer. Teopema
0 TPEX MEPHEHAUKYIAPAX.

VYTIIIBl B IPOCTPAHCTBE: YIoJl MEKIY MPSIMOU U IUIOCKOCTBIO, IBYTPAHHBIN yroJl, JTMHEHHBII
yroJl JIBYIpaHHOro yria. TpéxrpaHHblii MU MHOrorpaHsbie yribl. CBONCTBa IUIOCKMX YIJIOB
MHOrorpaHHoro yrja. CBONCTBa IJIOCKMX W JBYTPaHHBIX YIJIOB TPEXTPAHHOTO yria. Teopembl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHuororpanHuKu

Bunbl MHOrOrpaHHHUKOB, pa3BEpTKa MHoOrorpaHHuka. IIpusma: n-yromapHas npusMma,
npsiMasi 1 HAaKJIOHHAs MPHU3MbI, OOKOBas M IOJIHAs MOBEPXHOCTh Npu3Mbl. [lapannenenumnen,
NPSMOYTOJIBHBIA MapajulesIeNIiNel W ero coWcrBa. Kparyaillume nyTH Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Oiinepa. IIpoctpanctBenHas teopema [ludaropa. IMupamuga: n-
yrojibHasi NUpaMuia, NpaBuibHasg U yceu€HHast nmupamubl. CBoiicTBa pédep u OOKOBBIX TpaHei
NIpaBUIBHON TNHpamuibl. [IpaBuiibHBIE MHOTOTpaHHHKH: IPAaBHIIbHAs NpHU3Ma M IpaBUIIbHAs
NUpaMuJia, paBUiIbHASL TPEYTOJIbHAS MUPaMKJIa U MIPaBWIbHBIN TeTpa’ip, Ky0. IIpencrasnenue
O MPAaBWIBHBIX MHOTOI'PAaHHUKAX: OKTaJp, NJOAEKAdAP U UKOCADIP.

Bbruucnenue 31eMeHTOB MHOTOTPaHHUKOB: p&Opa, AuaroHanu, yrisl. [Tnomans 0oxoBoit
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSMOM NPHU3MBI, IUIONIAJb OCHOBAaHWM, Teopema O
OOKOBOM TMOBEPXHOCTH MpsAMOH mpu3Mbl. Ilnomans OOKOBOW TMOBEPXHOCTH M TMOBEPXHOCTH
[IPaBUJILHOM MUPAMUJIBI, TEOPEMA O ILIOIIAN YCEUEHHON MUPAMUIBI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPABUIBHBIX MHOI'OTPAHHUKOB.
CummeTpusi B IpaBUIBHOM MHOTOTPaHHUKE: CUMMETPHUS MNapajulelIeNuIena, CUMMETPUs
MIPaBUJIBHBIX MTPU3M, CHMMETPHS IPABUIIBHON TUPaAMUBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

ITonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOD, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAINPABIICHHBIE W IPOTHBOINOJOKHO HAaIlpaBJIEHHbIE BEKTOpbL. PaBeHCTBO



BEKTOpOB. JleWCTBUSA C BEKTOpaMH: CJIOXKEHHE M BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHO)XCHHME BeKTOopa Ha uwncio. CBoiicTBa cioxkeHHs BeKTopoB. CBolicTBa
YMHOXEHUS BEKTOpa Ha yucio. [loHaTne koMmiuiaHapHsle BEeKTOpbl. [Ipu3Hak KoMIuiaHapHOCTH
Tpé€x BekTopoB. [IpaBuno napamienenunena. TeopeMa O pasjoXKEHMHM BEKTOpa IO TpEM
HEKOMIUIAaHapHbIM ~ BekTopaM. lIpsMoyrosnbHas cucrema KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunarsl BekTopa. CBA3b MeXAy KOOpAMHATAMHU BEKTOpAa W KOOPJAMHATAMH TOYEK. YTOJ
Mexy BekTopamu. CKaasipHOE IPOU3BEECHUE BEKTOPOB.

11 KJIACC

Tesa BpaleHus

[ToHATHS: UMIMHAPUYECKAsE IMOBEPXHOCTh, KOHUYECKash IOBEPXHOCTh, cheprueckas
IIOBEPXHOCTh, OOpasyouue MnoBepxHocTed. Tema BpalleHMs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. Bzaumnoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTellbHas MIIOCKOCTh K
chepe. M300paxeHue Ten BpallieHUs Ha MII0CKocTU. Pa3BépTka nunuuapa u konyca. CUMMeTpust
ctheps! 1 mapa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME NPSIMOYTOJIBHOTO
napajenenunena U cieactsus u3 He€. OObEM NpsAMONM M HAKIOHHOM NPHU3MBI, LMIMHIPA,
nupaMuibl 1 KoHyca. O0bEM 11apa v apoBOTr0 CETMEHTA.

KomOunanuu Ten BpamieHuss U MHOrorpaHHukoB. [Ipu3ma, BmnMcaHHas B IWJIMHAD,
onucaHHas okojio LwiuHApa. [lepeceuenue cdeprl u mapa ¢ miockoctero. Kacanue mapa u
cdepsl II0CKOCThIO. IIoHATHE MHOTOTpaHHHUKA, OIIMCAHHOI'O OKOJIO Cephl, Chephl, BIUCAHHON B
MHOTOTPaHHUK WJIM TEJIO BPAILCHMUS.

[Tnomanp MOBEPXHOCTH LMJIMHIpPA, KOHYycCa, Iuiomans cdepsl u e€ dacteir. [lomodue B
npoctpadctBe. OtTHomeHne 00BEMOB, IUIOMAAEH MOBEPXHOCTEH MOAOOHBIX  (Uryp.
[IpeoOpa3oBanue nonodus, romoreTus. PemeHue 3agay Ha IUIOCKOCTH C MCIIOJIb30BaHHEM
CTEPEOMETPUUECKUX METOJIOB.

[ToctpoeHne ceyeHMI MHOTOTPAHHUMKOB W TEJd BpAIICHUS: CEYEHUs MWIMHApA
(mapayuielbHO W TMEPIEHAMKYISIPHO OCH), CEYEHHUs KOoHyca (mapayjielibHble OCHOBAaHHIO U
IPOXOJAILINE Yepe3 BEepIINHY), CEYCHHUs I1apa, METO/bl IMOCTPOEHUSI CEUCHMH: METOJ CIIEJOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METO/ IEPEHOCA CEKYILEH TIIOCKOCTH.

BexTOpbl M KOOPpAUHATHI B IPOCTPAHCTBE

Bekrtops! B npoctpancTBe. Onepannn HaJx BEKTOpaMu. BEKTOpHOE yMHOKEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOrO yYMHOKEHHA. [IpsimoyronbHass cucreMa KOOPAMHAT B IIPOCTPAHCTBE.
Koopaunats! BekTopa. Pasnoxenue Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpU
pelIeHNH TeOMEeTPUUYECKUX 3a/1a4.

JIBH2KeHHS B IIPOCTPAHCTBE

JBwxkenuss npoctpaHcTBa. OrtoOpakeHus. JIBwkeHus u paseHCTBO ¢uryp. OOmme
CBOMCTBA JBW)XCHUH. BuAbl NBM)KEHMIl: MapajuIeIbHBIA IEPEHOC, LEHTPAIbHAS CUMMETpUS,
3epKajibHasi CHMMETpUsI, TOBOPOT BOKPYT npsimoil. IIpeoOpazoBanus noxpodus. [psmas u chepa
Olinepa.



IIVTAHUPYEMBIE PE3YJIbTATDBI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE CPEIHEIO
OBHIET'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaxaanckoe BOCIMTaHUE:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUMU  OO0ydYarollerocs Kak akTUBHOTO U
OTBETCTBEHHOI'0 4JIEHa POCCHIMCKOro OOIIECTBA, MPEACTABICHUE O MaTEMaTHUYECKUX OCHOBAX
(YHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYyp TpakJaHCKOTO oOIIecTBa
(BBIOOpPBI, OMPOCHI U JAPYroe), yMEHHWE B3aUMOJICWCTBOBATH C COIMAIBLHBIMH WHCTUTYTAMHU B
COOTBETCTBUU C UX (PYHKIUSIMHU U Ha3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OpMHUPOBAHHOCTh POCCUMCKON T'PakJTaHCKON MIEHTUYHOCTH, YBaXKEHUS K MPOIIIOMY U
HACTOAILIEMY POCCUMCKONM MAaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHHUSIM POCCHUUCKUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJIblI, UCIOJIb30BAHUE 3TUX JIOCTUKEHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAaHHWE  JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUYECKOr0 MOBEACHHUS, CBI3aHHOIO C MPAKTUYECKUM INPUMEHEHUEM
JOCTH>KEHUI HAyKHM U AESTENbHOCThIO YYEHOI'O, OCO3HAHME JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOMYMBOTO OYAYIIETO;

4) 3cTeTHYECKOE BOCTIMTAHME:

3CTETUYECKOE  OTHOLIEHWE K  MHpPY, BKIIOYasg  3CTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEHICHWH, pacCyXIEHUH, BOCIHPHUUMUYHUBOCTh K
MaTEeMaTUYECKUM acTieKTaM Pa3InYHbIX BUJIOB UCKYCCTBA,

5) puzuveckoe BocuTaHHE:

c(hOpMUPOBAHHOCTh YMEHHUS PUMEHSATh MaTeMaTHUECKHE 3HAHUS B UHTEpecax 3J0POBOTO
u Oe3omacHOro oOpasza *H3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0pOBBIO (310pOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, peryisipHas Gpu3ndeckas akTUBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MTPH 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM IEATETEHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPYNy, OCO3HAHUE IIEHHOCTH TPYIO0JI00Us, HHTEpEC K Pa3IHYHbIM cdepam
MpoECCUOHAIBHON ACSTEIIbHOCTH, CBS3aHHBIM C MAaTEMAaTUKOW U €€ MPUIOKEHUSIMH, YMECHUE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mnpodeccut W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHBl, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTHdeckoMy oOOpa3oBaHHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTHYECKON HANPaBJICHHOCTH;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYpbl, TOHUMaHHE BIHUSHUS COIHAIBHO-
HSKOHOMHUYECKHUX TIPOLECCOB HA COCTOSHUE MPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HAHUE
r00aMbHOTO  XapakTepa  JKOJOTHYECKHMX  MpoOJieM, OpUEHTalMsT Ha  MPUMEHEHHe
MaTeMaTUYeCKUX 3HAHUW JJIs pelieHus 3a7ad B 00JIACTU OKPYXKAIOUIEH Cpefbl, TUIAaHUPOBAHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCJIEICTBUN JIJIs1 OKPYXKAIOLIEN Cpebl;

8) neHHOCTH HAYYHOI'0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pasBUTHSI HayKH W OOILIECTBEHHOW MPAKTHUKH, TOHUMAHME MaTEMaTUYeCKOH HayKH Kak chepsl
YeJI0BEUYECKON JESTENbHOCTH, 3TAllOB €€ pa3BUTHS U 3HAUMMOCTHU JUIsl pa3BUTHS LIMBUIIM3ALINY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyIbTYPOU KaK CPEICTBOM IO3HAHMS MUPA,
TOTOBHOCTH OCYILECTBIIATH POCKTHYIO M UCCIIEN0BATEIbCKYIO NE€ATEIbHOCTh MHANBHYaIbHO U

B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

ITo3HaBaTebHBIC YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

BBISBIIATh M XapaKTEpPU30BATh CYLIECTBEHHbIE NMPHU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
NOHATUHM, OTHOWIEHMH MEXAY MOHATUAMHU, (OpMyIUpOBaTh ONpEAETICHUsS MOHATHH,
YCTAaHABJIMBATh CYHIECTBEHHBIH MpPH3HAK KIACCU(PUKAIMHM, OCHOBAHHMS JUIS OOOOIICHHS W
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIMPOBATh U MpPeoOpa3oBbIBATh CYXKJEHHs: YTBEpIUTEIbHbIE U
OTpHIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE;

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTHBOpEYMs B (pakrax,
JaHHBIX, HaAOMIOAEHUSIX U  YTBEPXKICHMUSX, Mpeajararb KpPUTEPUU IS  BBISABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIA;

JIeJIaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACIYKTHUBHBIX W MHIYKTHBHBIX
YMO3aKJII0YEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MAaTEMATUUYECKUX YTBEPKACHUU (IIpsIMblEe U
OT TPOTHUBHOIO), BBICTpaMBAaTh AapryMEHTALUIO, HPUBOAUTH IPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOJIbI;

BbIOMpaTh CHoco0 pemieHns YydyeOHOM 3adauu (CpaBHHMBATh HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh Hauboyee MOAXOMAIIMI C Y4ETOM CaMOCTOSITENIbHO BBIJIETICHHBIX
KPUTEPHEB).

ba3oBblie uccienoBaTe/bCKue 1eHCTBHA:

MCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEN0BATENbCKUI MHCTPYMEHT MO3HAHUA, (OPMYIUPOBAThH
BONPOCH], (PUKCHPYIOIIUE MPOTUBOpEUYHE, MpoOJIeMy, YCTaHABIMBATh HCKOMOE M JIaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3UIINI0, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO — CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, HCCIEIAOBAHHUE IO
YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHUYeCKOro OObEKTa, SIBJIEHUS, IPOLIECCa, BBISIBICHUIO
3aBUCHUMOCTEN MEXy 00bEeKTaMH, SIBJICHUSIMH, ITPOLIECCAMU;

CaMOCTOSITENIbHO (hOpMYyIUpPOBaTh 000OIIEHNS U BBIBOJIBI 10 pe3yabTaTaM MPOBEIEHHOTO
HaOJI0IeHNUs, UCCIIEIOBAHMSI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
00001IeHNI];

IIPOrHO3UPOBATh BO3MOXHOE Pa3BUTHUE MPOIIECCa, a TAKXKE BBIIBUTaTh MPEIIIOI0KEHUS O
€r0 pa3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ nnopmanmeii:

BBISIBJIATH JeUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI OTBETAa Ha BOIPOC U AJIS
pelleHus 3aauu;

BBIOMpaTh HMHPOPMALMIO H3 MCTOYHUKOB pA3jIMYHBIX THUIIOB, AaHAIM3HPOBATH,
CHUCTEMaTH3UpOBaTb M HHTEPIPETUPOBaTh MHMOPMAIMIO PA3IUYHBIX BUAOB U (opMm
MIpeJICTaBICHHUS,



CTPYKTYpHpOBaTh  HMH(GOPMAIMIO, TPEACTABIATH €€ B  pasluuHbBIX  (opMmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPHUTEPHUSIM.

KoMMyHUKAaTHBHBIE YHUBepPCcAIbHbIe yueOHbIe AeiicTBUSA

Oo0menne:

BOCIIPUHUMATh M (OPMYIMPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LIEISAMH
OO0IIEeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaX, JdaBaTb TIMOACHCHUA II0 XOAY pClICHHUA 3aJadd, KOMMCHTHPOBATH HOJ'Iy‘{eHHbe/'I
pe3ysbTar;

B XO0JZle 00CYXIEHHS 3aJaBaTh BOIPOCH! IO CYIIECTBY OOCYXKIAaeMOW TEeMbI, IPOOJIEMBI,
perraeMoit 3a1auu, BBICKA3bIBATh WJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATH CBOH
CYKACHUA C CYXIACHUAMH APYIrUX YYaCTHUKOB AHajIora, O6Hap}’)KI/IBaTB pasiiniuec u CXoAaCTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBATh Pa3HOTIIACHS, CBOU BO3PAKCHUS;

IPE/ICTAaBIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIEPHMEHTa, WCCIEIOBAaHMS, IPOEKTa,
CaMOCTOATENIFHO BBIOMPATh (opMar BBICTYIUICHHS C y4ETOM 33/a4 NpPE3eHTANH |
0COOEHHOCTEHN ayAUTOPHH.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

COCTABIIATH IUIAH, aJITOPUTM pPEIICHHs 3a/a4d, BBIOMpATh CIIOCOO pEmIeHHs ¢ y4ETOM
UMEIOINXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHTHI PEIeHH ¢ y4€TOM HOBOM HH(DOpMaLIHU.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

BJIAJIETh HABBIKAMU TTO3HABATEIHLHON pedIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIUTENBHBIX TIPOIIECCOB, WX pE3yJbTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS TPOLIecca U pe3ysbTaTa pelleHnss MaTeMaTHIecKoi 3a1auu;

OpEeIBUIETh TPYJHOCTH, KOTOpbIE MOTYT BO3HMKHYTh INPH pEIIEHUH 3a/auld, BHOCUTh
KOPPEKTHBBI B JIESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMIECHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBAThb COOTBETCTBME pe3yjibTaTa MLEIM M YCIOBHSIM, OOBSICHATH NPUYUHBI
JOCTMDKEHUSI WM HEJAOCTHXKEHHsI pe3yJbTaTOB JESATEIbHOCTH, HAXOAUTh OIIMOKY, /1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

NOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaJIbHONH pabOThl IpU
peleHMH y4eOHBIX 3a/ady, NpPUHUMATh IeJIb COBMECTHOM JIeATeNbHOCTH, IUIAHUPOBAThH
OpraHU3aIMI0 COBMECTHOM pPaOOTHI, paclpeaessiTh BHIBI pabOT, TOTOBApUBATHCS, OOCYXKIATh
MIPOIIECC U PE3YbTAT pabOThI, 0000IIaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboThl (00CyXIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
HITYpPMBI» U HWHBIE), BBIMOJHATH CBOIO 4YacTb pabOThl U KOOPAWHUPOBATH CBOM JIEHCTBHS C
JNPYTUMH 4JIEHAMH KOMAaHJbI, OIIEHWBATh KAayeCTBO CBOETO BKJIaga B OONIMI MPOAYKT TIO
KPUTEPHSIM, CHOPMYITUPOBAHHBIM YIaCTHUKAMH B3aMMOICHCTBUSI.



IMPEJIMETHBIE PE3YJIBTATDBI

K konny 10 ki1acca o0yyaronuiicss Hay4uTcs:

CBOOOJTHO ONIEPUPOBATh OCHOBHBIMH MOHSATHAMHU CTEPEOMETPUH MIPH PEIICHUH 33134 U
IIPOBECHUN MaTEMATUYECKUX PACCYKIACHUI;

IPUMEHATh AKCHUOMBl CTEPEOMETPUM M CIEJICTBUS U3 HUX [pPHU PELICHUU
F€OMETPUUYECKHX 3a/1a4;

KJIaccu(UIIUPOBATh B3aUMHOE PACIIONIOKEHHE MPSIMBIX B IPOCTPAHCTBE, TUIOCKOCTEH B
IIPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

CBOOOJTHO ONEPUPOBATH MOHSATHSIMH, CBSI3aHHBIMU C YIJIaMH B MPOCTPAHCTBE: MEXKIY
IPSIMBIMHU B IIPOCTPAHCTBE, MEXAY MPSAMOM U INIOCKOCTHIO;

CBOOOJHO ONEPUPOBATH MOHATUSMU, CBSI3aHHBIMU C MHOTOI'paHHUKAMU;

CBOOOJTHO pAacCMO3HAaBaTh OCHOBHBIC BHIbl MHOTOTPAaHHMKOB (TIpH3Ma, HUpPaMU/A,
MPsIMOYTOJIBHBIN Mapaienenumnen, Kyo);

KJIaccu(pUIUPOBATh MHOTOTPAaHHHUKH, BEIOMPAsi OCHOBAHUS ISl KITACCHU(UKAIINH;
CBOOOZHO ONEpUPOBATH IOHATUSMHU, CBSA3aHHBIMH C CEYEHHEM MHOI'OIPAHHUKOB
IJIOCKOCTBIO;

BBINOJIHATH apajuieIbHOE, IEHTPAJIbHOE U OPTOrOHAIBHOE IIPOEKTUPOBAHKE (PUTYp Ha
MJIOCKOCTh, BBITIOJIHATH N300pakeHus pUryp Ha ImiocKoCTH;

CTPOUTh CEYEHUS MHOIOIPAHHUKOB Pa3IMYHBIMU METOJIaMH, BBIIOJHAThH (BBIHOCHBIE)
IUIOCKUE YEPTEeKU M3 PHUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUI CBEpPXY, COOKY,
CHU3Y;

BBIUMCIIATh IUJIOMAAM TOBEPXHOCTEH MHOTOTPAaHHUKOB (Mpu3Ma, MHpaMUa),
FEOMETPUUECKUX TeJl C MPUMEHEHUEM (OpMYIT;

CBOOOJTHO ONEpUPOBaTh MOHATHSAMU: CHUMMETPHUS B IPOCTPAHCTBE, LEHTP, OCh U
IJIOCKOCTh CUMMETPHUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUH (PUTYPBI;

CBOOOJIHO ONEPUPOBATh MOHATUSMH, COOTBETCTBYIOLIMMH BEKTOpPaM M KOOpAWHATaM B
IIPOCTPAHCTBE;

BBITOJIHATH IEHCTBUS HaJl BEKTOPaMH;

pelmaTre 3aJa4d Ha JOKa3aTelbCTBO MAaTEMaTHMYECKUX OTHOIIEHWH U HaXOXACHHE
FEOMETPUUECKUX  BEJIMYMH, TPUMEHSsSI U3BECTHBIE METOJAbl IpPH  PELICHUH
MaTeMaTUYECKUX 3aa4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS CIOXHOCTH;

INPUMEHSTH MIPOCTEHIINE TPOrPaMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMUOHHBIE
CUCTEMBI IIPU PELLIEHUU CTEPEOMETPUUECKUX 3ajiay;

U3BJIEKATD, peoOpa3oBbIBATh u UHTEPIPETUPOBATH UH(bOpMaIUIO 0
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (HUrypax, IMPEICTABICHHYI0 Ha 4YepTexax Hu
PHUCYHKax;

MPUMEHATh TOJIYYCHHbIE 3HAHMS Ha NPaKTUKE: CpPaBHUBaTh M aHAJIM3UPOBATH
pEaIbHbIE CUTYallUH, IPUMEHATh U3YYEHHBIE MOHATHS B IMPOLIECCE MOUCKA PELICHUS
MaTeMaTU4ecKd CPOpMYIUPOBAHHON MPOOJIEMbI, MOJIEIUPOBATh PealibHbIE CUTYaIlluU
Ha S3bIKE TEOMETPHH, MCCIEA0BaTh IMOCTPOCHHBIE MOJIEIN C HCIOJIb30BaHUEM
reOMETPUYECKUX TOHATHM M TeopeM, amnmapara ainreOphl, pemaTh NpaKTHYecKHue
3a/1a4M, CBA3aHHbIE C HAXOKJIECHUEM F€OMETPUUECKHUX BEIINYNH;

UMETh TPEJICTaBIEeHUs] 00 OCHOBHBIX JTalax pa3BUTUS T€OMETPHM KaK COCTaBHOM
yacTu (hyHIaMEHTa Pa3BUTHS TEXHOJIOTHH.



K xoniy 11 kiaacca o0ydaromuiicst HAyIuTCs:

CBOOOJTHO OTIEPUPOBATH MOHATUSMH, CBSI3aHHBIMU C IWJIMHAPHYECKON, KOHHYECKONH U
cepruvecKoil MOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI TIOTY4EHUS;

OIEPUPOBATH TOHATHIMHU, CBSI3aHHBIMH C TEJAMH BpAILEHHsS: IWIHHIPOM, KOHYCOM,
cdepoii u mapom;

pacrno3HaBaTh Teja BpaileHus (IMIMHIP, KOHYC, cepa u map) u 00BACHATH CIIOCOOBI
MOJIyYEHUS TeJl BPAIICHUS;

KJIaccu(UIUPOBATh B3aUMHOE PACIIONIOXKEHHE CHEPhI U TUIOCKOCTH;

BBIYUCIISITHh BEJUYMHBI DJIEMCHTOB MHOTOTPAHHUKOB M TENl BpPAlICHUS, OOBEMBI M
IUIOINAAM MOBEPXHOCTEH MHOTOTPAHHUKOB M TE€J BPAICHHS, TEOMETPHUECKUX TEN C
npUMEHEHHEM (HOPMYIL;

CBOOOJHO OTIEPUPOBATH MOHSATUSAMH, CBI3aHHBIMH C KOMOWHAIIMSAMU TN BPALICHUS U
MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIHCAHHBIN B cpepy M OMUCAHHBINA OKOJIO chepsl,
cdepa, BiMcaHHAss B MHOTOIPAaHHHK HJIH TEJIO BPAIICHUS;

BBIYMCIISATH COOTHOIICHHS MEXAY TUIOMIAISIMH MMOBEPXHOCTEH U 00BEMaMU TOJOOHBIX
TEJI;

n300pakaTh W3y4daeMmble (UTYpBI, BBIIOIHATH (BBIHOCHBIC) IUIOCKHUE YEPTEIKHU U3
PHCYHKOB TPOCTBIX OOBEMHBIX (DUTYp: BUI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TEJ BPAICHHUS;

U3BJICKATh, UHTEPIPETHPOBATE M NPeoOpa3OBHIBATH UH(POPMALINIO 0
MIPOCTPAHCTBEHHBIX TEOMETPUYECCKUX (UTYpax, IMPEACTABICHHYIO Ha 4YepTexax |
pPHUCYHKaX;

CBOOOJTHO OTIEPHPOBATH TIOHSATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHSATE ONEPAIMH HAJl BEKTOPaMHU;

3a/1aBaTh IUIOCKOCTh YpaBHEHHEM B JIEKAPTOBOM CHCTEME KOOpIMHAT;

pemaTte TEeOMETPUYECKHE 3aJaud Ha BBIUUCICHHE YIIIOB MEXAY TMPSMBIMH U
TUTOCKOCTSIMH, BBIYMCICHHE PACCTOSHHA OT TOYKH JO IUIOCKOCTH, B IIEJIOM, Ha
MIPUMEHEHHUE BEKTOPHO-KOOPAMHATHOTO METO/IA IPH PEIICHUH;

CBOOOJHO OIEPUPOBATH IMOHSATUSMH, CBSI3aHHBIMUA C JBHKCHHEM B TPOCTPAHCTBE,
3HATh CBOICTBA ABHMKCHH;

BBITIOJHATh M300pakKeHUsST MHOTOTPAHHUKOB M TENl BpPAIICHUS TPH IMapaJICIIbHOM
nepeHoce, MeHTPATbHON CUMMETPHH, 3€PKATBHOW CUMMETPHH, MPH ITOBOPOTE BOKPYT
npsAMOii, mpeoOpa3oBaHus MOA00US;

CTPOUTH CEYCHUS MHOTOTPDAaHHUKOB W TeJI BpANICHUS: CEYCHHS IFIIMHIpA
(mapannenbHo U MEePHIeHAUKYISIPHO OCH), CeYeHHs KOHYca (TapasuieTbHble OCHOBAHHIO
U TIPOXOJSIIIKE Yepe3 BEPIIUHY), CEUCHHUS 11apa;

UCITOJIb30BaTh METOJbl TOCTPOCHHUSI CEYEHHUH: METOJl CJEIOB, METOJ] BHYTPEHHEro
MPOSKTHPOBAHUS, METOT TIEPEHOCA CEKYIIEH IIIOCKOCTH;

JIOKa3bIBaTh T€OMETPUIECKHIE YTBEPKICHHUS;

OPUMEHSTh TeOMEeTpUuYecKrue (akThl Ui pEIIeHUS CTePEOMETPUYECKHX 3ajad,
MPEJIOJIarafoIIUX HECKOJBKO IIaroB PelIeHus, €ClId YCIOBUSI MIPUMEHEHHUS 33a/IaHbl B
SIBHOW W HESIBHOU (opMme;

pemaTh 3aJayd Ha JOKA3aTelbCTBO MAaTEMAaTHUYECKUX OTHONICHUH W HaXOXICHUE
TCOMETPHUYCCKUX BEIIMYUH;



[PUMEHATH IPOrPaMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHHUKAIIUOHHBIE CUCTEMBI IIPU
pELICHUH CTEPEOMETPUIECKUX 3a/1aY;

NPUMEHATh MOJYYEHHbIE 3HAHWA Ha NPAKTHKE: CpPaBHUBATh, AHAJIM3HPOBATh U
OLICHMBATh PEAIbHBIC CUTYAINH, IPUMEHATh U3yYCHHBIC IOHATHS, TEOPEMBI, CBOICTBA
B Ipolecce ITOMCKAa pEUICHHs MaTeMaTH4eCKu C(HOPMYIMPOBAHHONW MPOOJIEMBI,
MOZACIINPOBATH PCAJIbHBIC CUTYAllUN Ha A3BIKC I'COMCTPUH, UCCIICAOBATH IMMOCTPOCHHBLIC
MOJIETIH C HCIIOJI30BAaHUEM I'€OMETPUUYECKUX MOHATHH M TeopeM, ammapara aureOpsl,
pemnIaTh NPakTUYeCKUe 3aa4un, CBSI3aHHBIE C HAXOXK/ICHHEM IeOMETPUYECKHUX BEINYNH;
UMETh TPEJICTABICHUS 00 OCHOBHBIX ATalax pPa3BUTHS T€OMETPHU KaK COCTaBHOM
qacT (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHA.
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11 KUIACC

KoaunuyecTBO 4acoB

Ne
Ilpak = DJIEKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM Konrpo THYec (undposbie)
/ IporpamMMel Bcero abHbIE KHe o0pa3oBaTe/bHbIe
I pabdorbl  paGor  Pecypchl
bl
https://urok.apkpro.ru/
1 A 1 2
HaJIUTUYECKAsl TEOMETPHUS 3) https://resh.edu.ru/
IToBTOpenue, 0600IIEHNE 1 https://urok.apkpro.ru/
2 N 15 1
CHCTEMATHU3ALINS 3HAHUI https://resh.edu.ru/
https://urok.apkpro.ru/
3 O0Bé 17 1
HEM MHOTOTparHia https://resh.edu.ru/
https://urok.apkpro.ru/
4 T 24 1
©1a Bpatiem https://resh.edu.ru/
5 [Tno1maay MOBEPXHOCTH U 00BEMBI 9 1 https://urok.apkpro.ru/
KPYIJIbIX TEJ https://resh.edu.ru/
6 — 5 https://urok.apkpro.ru/
https://resh.edu.ru/
7 [ToBTOpEHME, 06061].[6HI:I€ u 17 1
CHCTEMAaTH3alus 3HAHUI
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OBII] O CTBO HACO O 102 7 0
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

KosinuecTBo 4acoB DJIeKTPOHH
Nara pie
Ne Konrpo | IIpakrm uudposbie
Tema ypoka usyue
n/n Bcero JibHbIE | YecKHe st obOpasoBare
padorel | paboThI JbHbIE
pecypcsbl
OcHOBHBIE TpaBUIIa H300paKEHUS Ha https://urok.
1 PHUCYHKE IIJIOCKOCTH, TTapalIeIbHbIX 1 apkpro.ru/
MPSAMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka
[ToHATHS CTEPEOMETPHH: TOUKA, https://resh.
npsiMast, TNI0OCKOCTh, POCTPAHCTBO. edu.ru/
) OcCHOBHBIE TIpaBHJIa H300paKEHUS Ha 1
PHCYHKE TIOCKOCTH, MapalIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI
OTpe3Ka
[ToHsATHSA: TIEpECEKAIOIIUECS https://urok.
3 IUTOCKOCTH, MTEPECEKAIOIHECs 1 apkpro.ru/
npsiMast i TUIOCKOCTH;
MOJTYIIPOCTPAHCTBO
4 BxoaHoii KOHTPOJIb 1 1
Moayne 1. MHOTOTpaHHHKH, https://urok.
5 n300pakeHNe MPOCTEHIITHX 1 apkpro.ru/
IIPOCTPAHCTBEHHBIX (pUryp,
HECYIIECTBYIOIINX 0OBEKTOB
Monysb 2. Perienue 3a1a4 1o teme: https://resh.
«MHOTOrpaHHHUKH, H300paKCHUE edu.ru/
6 MPOCTEHIIHMX MPOCTPAHCTBEHHBIX 1
¢buryp, HeCyIeCTBYIOIINX
O00BEKTOBY
5 Monyib 3. AKCHOMBI CTEPEOMETPHH 1 https://urok.
Y TIEPBBIE CIIEACTBUS U3 HUX apkpro.ru/
https://urok.
Moayns 4. Pemenue 3agad no Teme:
apkpro.ru/
8 « AKCHOMBI CTEPEOMETPUH | TICPBBIE 1 hitos//resh
CIIC/ICTBHS U3 HUX)» _L.e du.ru/
9 AKCHOMBI CTEPEOMETPHH U TIEPBbIC 1 https://urok.

crnencteus n3 HuX. CnocoObl

apkpro.ru/
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3alaHus MPSMBIX U MJIOCKOCTEH B
npoctpancTBe. O003HaUCHUS
HPSIMBIX U IJIOCKOCTEMN

Monyisb 5. U300pakeHue ceueHui
MUpPaMU/Ibl, KyOa U IPU3MBI,
KOTOpBIE MIPOXOJAT uepe3 ux peopa.

https://resh.
edu.ru/

10 N3o00paxeHue nepeceueHus 1
MOJIYYEHHBIX TIOCKOCTEH.
PackpainBanue mocTpOCHHBIX
CEUYCHHUI pa3HbIMHU I[BETAMH
Monyib 6. U300pakenue ceueHui https://urok.
MUPaMUJIbI, KyOa U MIPU3MBI, apkpro.ru/
KOTOpBIE MPOXOAT uepe3 ux peopa.
11 N3o0pakeHue nepeceyeHus 1
MOJIYYEHHBIX TIOCKOCTEH.
PackpainBanue mocTpOCHHBIX
CEUYCHUI pa3HbIMHU I[BETAMH
Moayins 7. U300paxkeHne ceueHui https://resh.
MUPaMHUIbI, KyOa U IPU3MBI, edu.ru/
KOTOpBIE MPOXOIAT uepe3 ux peopa.
12 N3o0pakeHune nepeceyeHus 1
ITOJIYYEHHBIX IIJIOCKOCTEM.
PackpainBanue mocTpoeHHBIX
CCUCHMIA Pa3HBIMH [IBETAMH
Monysb 8. U300pakenue ceueHui https://urok.
MUpaMHIbI, KyOa U IPU3MBI, apkpro.ru/
KOTOpBIE MPOXOJIAT uepe3 ux peopa.
13 N3o0paxenue nmepecedeHus 1
ITOJTYYEHHBIX IIJIOCKOCTEM.
PackpainBanue mocTpoeHHBIX
CCUCHHIA Pa3HBIMH IIBETAMH
Mopnyns 9. Meton cneno st https://resh.
14 IIOCT 7 L edu.ru/
POCHHS CEYeHU I
Moayss 10. Metos ciieioB st https://urok.
15 noctpoeHus cedeHuii. CBOMCTBA 1 apkpro.ru/
NepeceYeHu il MPSIMBIX U IIOCKOCTEH
Moayss 11. Meton ciieioB st https://urok.
16 noctpoeHust ceueHuii. CBoiicTa 1 apkpro.ru/
MEPECEUEHUH NPSIMBIX U TUNIOCKOCTEN
17 Monyns 12. IlocTpoenue cedeHuit B 1 https://resh.

nupamuzie, Kyoe mo TpéM Toukam Ha
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pe€bpax. Cozanue BBIHOCHBIX
YEpTEKEN U 3aIIMCh 1IArOB
MOCTPOEHUS

edu.ru/

Mopyns 13. [locTpoenue ceueHuit B
nupamuie, Kyoe mo TpéM TouKaMm Ha

https://urok.
apkpro.ru/

18 pe€bpax. Co3zanue BBIHOCHBIX
YEpTEKEU U 3aIKUCh 11aroB
HOCTPOCHUS
Monyib 14. TlocTpoeHue cedeHuii B https://resh.
nupamue, Kyoe no TpéM Toykam Ha edu.ru/
19 pe€bpax. Co3zanue BBIHOCHBIX
YEepTEKEU U 3aIHUCh 11aroB
HOCTPOCHUS
Monyis 15. TlocTpoenue cedeHuii B https://urok.
nupamue, Kyoe no TpéM Toukam Ha apkpro.ru/
20 pe€opax. Co3anue BBIHOCHBIX
YEepTE)KEH U 3aIUCh 11aroB
HOCTPOCHUS
Monyis 16. IToBropenue https://resh.
21 wianuMeTpun: Teopema o edu.ru/
MPOMOPIOHATIBHBIX OTPE3KaX.
[Tonobue TpeyroabHUKOB
Monyis 17. TToBTOpeHHe https://urok.
wianumeTpun: Teopema Menenast. apkpro.ru/
22 PacueTs! B ceueHMsIX Ha BHIHOCHBIX
yeprexax. Mcropus pazsurtus
TUITAHUMETPUH U CTEPEOMETPHU
93 KonTtpoabHnas padora "AkcHOMBI
crepeomerpun. Ceuenus"
Monynb 18. Bzaumuoe https://urok.
pacnoaokeHne NpsSMbIX B apkpro.ru/
npoctpancTBe. CKpelnBaromuecs
24 npsmsle. [Ipusnaku
CKPEIIUBAOIIUXCS MPSIMBIX.
[TapamiensHble NpsIMBbIE B
MPOCTPaHCTBE
Monyinsb 19. Teopema o
CYIIIECTBOBAHUU U €TUHCTBEHHOCTH https://urok.
o5 pSIMOY TTAPaJUIeNIbHON TAaHHOM apkpro.ru/
IPSIMOH, TPOXOIAIICH Yepe3 TOUKy https://resh
MPOCTPAHCTBA U HE JIeXkKAaIIeH Ha .edu.ru/

JaHHOM npsmoi. Jlemma o
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MEpCCCUCHUU MapaJlJICIIbHBIX
MPAMBIX IIJTOCKOCTBIO

Moayns 20. [TapaninenbHOCTh Tpex
npsMbIX. Teopema o TpEx

https://urok.
apkpro.ru/

26 napauiebHbIX MPsIMbIX. Teopema o
CKPEIIHBAIOIIUXCS MPSIMBIX
Monyis 21. ITapamiensHoe https://resh.
npoektupoBanue. OCHOBHBIC edu.ru/
97 CBOICTBA MApaJUIEIbHOTO
npoektupoBanus. 300paxkeHne
pasHbIX (GUTYpP B MapaJIEITbHON
MIPOEKIINU
Moayis 22. LleHTpanbHast IPOSKITHUSI. https://urok.
28 YT01 ¢ COHANpaBICHHBIMU apkpro.ru/
CTOPOHAMHM. YTOJI MEKIY MPSIMBIMU
Monynb 23. 3agauu Ha https://resh.
29 JI0KA3aTeIbCTBO U UCCIICIOBAHUE, edu.ru/
CBSI3aHHBIE C PACTIOIOKECHHEM
IPSIMBIX B IIPOCTPAHCTBE
Moayins 24. TloHsTus: https://urok.
napajIeIbHOCTh IPSIMOM U apkpro.ru/
IUTOCKOCTH B MPOCTPAHCTBE.
30 [Mpu3Hak nmapamieabHOCTH MPSMO U
mockocTu. CBOMCTBA
MapaJuIEIbHOCTH NPSIMOU U
IUIOCKOCTH
Monyib 25. 'eomeTpudeckue https://resh.
3aJ]auu Ha BBIYUCIICHHUE U edu.ru/
31 JIOKA3aTeIbCTBO, CBA3AHHBIE C
HapauIeIbHOCTHIO MPSMBIX
IIJIOCKOCTEM B IPOCTPAHCTBE
Monysb 26. [TocTpoeHue cedeHus, https://urok.
MPOXOJISIIETO Yepe3 JaHHYIO apkpro.ru/
32 MPSIMYIO Ha YEPTEXKE U
MapaJJIEABHOIO IPYTrOM MPSIMOIA.
Pacuér orHOIICHUI
Monyns 27. IapannenbHast https://urok.
MPOEKIIUs, TPUMEHEHHUE IS apkpro.ru/
33 MOCTPOESHHMSI CEYeHUH KyOa n
napaenenumnena. CBoncTBa
napaJulesIenuIena u Mpu3Mbl
34 Monyns 28. [TapannensHbie https://resh.
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m10ckocTH. [IpusHaku
MapaJUIEIbHOCTH ABYX IJIOCKOCTEU

edu.ru/

Moayns 29. Teopema o

https://urok.

MapajuIeIbHOCTH U €IMHCTBEHHOCTH apkpro.ru/
35 TUIOCKOCTH, TIPOXOJISIIEH Yepes3
TOYKY, HE IPUHAJICIKALLYIO TaHHON
IIJIOCKOCTH U CIICACTBUA U3 HEE
Monyis 30. CBoiicTBa https://resh.
napauIebHBIX IUIOCKOCTEH: O edu.ru/
36 napajeIbHOCTH TPSMBIX
NepecevYeHUs MPH IePECEUCHUH ABYX
IapaJuIeIbHbIX INIOCKOCTEN TPEThen
Monyis 31. CoiicTBa https://urok.
napajuie/IbHbIX TIOCKOCTEH: 00 apkpro.ru/
OTpe3Kax MapajIeIbHbIX MPSIMBIX,
37 3aKJTFOYEHHBIX MEXITY
napauIeIbHbIMU IJIOCKOCTSIMU; O
MePeCceUCHUN MPSMOU C IBYMs
napauieIbHBIMUA TUIOCKOCTSIMU
38 [ToBTOpenue: reopema [Mudaropa Ha W
TUIOCKOCTH =
39 IToBTOpEHHUE: TPUTOHOMETPHSI https://urok.
PSMOYTOJIBHOTO TPEYTOJIbHUKA apkpro.ru/
40 CaoiicTBa Ky0a U IpSIMOYTOJILHOTO W
napajuiesenuIesa E—
a1 Berurcienue JyIMH OTPE3KOB B KyOe https://urok.
U TIPSIMOYTOJILHOM TapaiieNenumne/e apkpro.ru/
https://urok.
42 KonrposabHasi pagora 3a 1 apkpro.ru/
MoJIyrojaue https://resh
.edu.ru/
Monynb 32. IleprieHIuKyIIpHOCTD
psIMOM M TuIocKocTu. [Ipu3Hak
43 NEePICHIUKYIIIPHOCTH MPSIMOH 1
TUIOCKOCTH
Monynsb 33. Teopema o https://urok.
CYIIECTBOBAHHUHU M €TUHCTBEHHOCTH apkpro.ru/
44 MPSIMOM, IPOXOIAIIEN Yepe3 TOUKY

MIPOCTPAHCTBA U MEPIEHUKYISIPHON
K IUIOCKOCTH
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Mopyns 34. ITnockoctu u

https://resh.

45 MEPICHIUKYISIPHBIC UM TIPSIMBIC B edu.ru/
MHOTOTPaHHHKAX
Monysb 35. TlnockocTu 1 https://urok.

46 NEPIIEHAUKYIISPHBIE UM TIPSMBIC B apkpro.ru/
MHOTOTPaHHHKAX
Moayib 36. IleprieHIuKyIsp 1 https://resh.

47 HaksoHHast. [Toctpoenue edu.ru/
MEPICHIUKYIIAPA U3 TOUKH Ha
PSMYIO
Moayis 37. TlepreHauKyIsp U https://urok.

48 HaksoHHast. [Toctpoenue apkpro.ru/
MEePICHIUKYIIAPA U3 TOUKU Ha
PSMYIO
Monyis 38. Teopema o Tpéx https://resh.

49 HNepICHIUKYIIApax (mpsaMast u edu.ru/
oOpaTHas)

Monyis 39. Teopema o Tpéx https://urok.

50 NEePIEeHANKYIISpax (mpsamast u apkpro.ru/
oOpaTHas)

51 Mopyns 40. Yron mexny %Ssnzﬂ
CKPEIIHBAIOIIUMHUCS ITPSIMBIMA S
Monyib 41. TTouck https://urok.

59 NEePIEeHIUKYIISPHBIX MPSIMBIX C apkpro.ru/
MIOMOIIBIO MTEPICH UK YIIIPHBIX
IIJIOCKOCTEN

https://resh.

53 OpToroHanbHOE IPOEKTUPOBAHNE edu.ru/
[TocTpoeHue ceueHmit KyOa, MPU3MBI, https://urok.

54  mpaBWIBHOM MHUPAMHUIBI C TIOMOIIIBIO apkpro.ru/

OPTOTOHAIBHOMN TPOEKITHH
[TocTpoeHwue ceueHuit Kyoa, IpU3MBI, https://resh.

55 MPaBUIILHON MUPAMHIBI C TOMOIIBIO edu.ru/
OPTOTOHAILHOMN TPOEKITHH
CuUMMETpHS B MPOCTPAHCTBE https://urok.

56 OTHOCHTEJIBHO TUIOCKOCTH. apkpro.ru/
[InockocTn cummeTpuil B
MHOTOTPaHHHKAX

57 [Tpu3Hak neprneHIuKyISpPHOCTH https://resh.

NPSAMON U TUIOCKOCTH KakK CIIEICTBUE
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CUMMETPUU

edu.ru/

HpaBI/IJ'IBHBIe MHOTI'OrpaHHUKH.

https://urok.

58 Pacuér paccTostHHIA OT TOYKH J10 apkpro.ru/
IUIOCKOCTH
[TpaBuIIbHBIE MHOTOTPAHHUKH. https://resh.
59 Pacuér paccTosiHMit OT TOYKH JI0 edu.ru/
TUIOCKOCTH
CriocoObI OMYCTHTh https://urok.
60 NEPIIEHANKYIISAPBI: CAMMETPHS, apkpro.ru/
CABUTI TOYKH I10 ApAJLIIEIbHOU
IpsAMON
61 Cnagur o Henapannem:Hoﬁ MPSMOM, %Sié;ﬂ
U3MEHCHHUE PACCTOSHHUI e
KonTtposbHnas pa6ora '""B3aumnoe
62 pacnoJiokeHne NpsMbIX U
IUIOCKOCTel B mpocTpaHcTBe"
[ToBTOpEHHUE: Yroa MEXIy MPSIMBIMH https://resh.
63 Ha IUIOCKOCTH, TPUTOHOMETPHS B edu.ru/
POU3BOJIBHOM TPEYrOJIbHUKE,
TeopeMa KOCHHYCOB
[ToBTOpEHHUE: YTOJI MEKIY https://urok.
64 CKPEUIMBAIOIIUMHUCS MPSIMBIMU B apkpro.ru/
MPOCTPaHCTBE
I'eomeTprueckue METOIbI https://resh.
65 BBIYHCIICHUS YTJIa MEXKAY MIPSIMBIMU edu.ru/
B MHOTOTPaHHUKAX
66 JIByrpanubiii yroa. CBOiCTBO https://urok.
JMHEHHBIX YTJIOB JIBYTPaHHOTO yTIJia apkpro.ru/
[NeprieHAUKYIISIPHBIE TJIOCKOCTH. https://urok.
67 CBoiicTBa B3aUMHO apkpro.ru/
MEePIIEHTUKYIIIPHBIX TUIOCKOCTEH
[Tpu3Hak neprneHIuKyIsIpHOCTH https://resh.
TUTOCKOCTEH; Teopema o MpsiMon edu.ru/
68 MepecedeHus IByX TIOCKOCTEH
MEePIIEHTUKYIIIPHBIX TPETHEH
TUIOCKOCTH
[IpsiMOyTOBHBIN MapajuIenenunesn; https://urok.
69 KyO; H3MEpPEHUsI, CBOMCTBA apkpro.ru/
NPSIMOYTOJIBHOTO Mapauiesenuea
70 Teopema o nquaronanu https://resh.
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MPSIMOYTOJIBHOTO Mapasuiesienureia
U CJIEICTBUE U3 HEE

edu.ru/

CrepeoMeTpuyecKre U NpUKIaIHbIe
3a/1auu, CBA3aHHBIE CO B3aUMHBIM

https://urok.
apkpro.ru/

& PACIIOIOKEHHEM MPSIMBIX H
IUIOCKOCTH
[ToBTOpEHUE: CKPEIIUBAIOIIHECS https://resh.
72 npsiMbIe, apaJlIeIbHbIC TNIOCKOCTH B edu.ru/
CTaHIapPTHBIX MHOTOTPaHHUKAX
[Tapa mapaiiensHbIX JIOCKOCTEN Ha https://urok.
CKPEILIMBAIOIINXCS IPSIMBIX, apkpro.ru/
73 paccTosiHue MEXY
CKPEIIMBAIOIIUMHUCS TPSIMBIMU B
MPOCTBIX CUTYaIUAX
PaccTosiHME OT TOYKH JI0 IUIOCKOCTH, https://urok.
74 paccTostHKE OT MPSAMOM [0 apkpro.ru/
IUIOCKOCTH
Berurcienue paccTosHU MKy https://resh.
75 CKPEIIHBAOIIUMHCS MTPSIMBIMH C edu.ru/
MIOMOIIBIO MEPIICH UK YIIIPHOM
IUIOCKOCTH
76 TpéxrpanHbiii yroi, HEpaBeHCTBA https://urok.
ISl TPEXTPAHHBIX YTIIOB. apkpro.ru/
Teopema ITudaropa, TeopeMsr https://urok.
77 KOCHHYCOB U CHHYCOB JIJIs apkpro.ru/
TPEXTPAHHOTIO yIiia
https://urok.
DneMeHThI ChepUIeCKOi TeOMETPHH: apkpro.ru/
8 https://resh.
reo/Ie3nIeCKHe INHUHU Ha 3eMIie
edu.ru/
79 CucreMaTHu3aIus 3HaHU I https://urok.
"MHOrorpaHHHK 1 €ro 3J1€MEHThI" apkpro.ru/
80 [Iupamupa. Buasl nupamu. W
[paBunbHast mUpamMuIa =
81 [Mpusma. [psimast u HaKJIOHHAS https://urok.
npu3Mel. [IpaBusibHas npu3Ma apkpro.ru/
[Ipsmoit mapanenenuner, https://resh.
82 NPSIMOYTOJIBHBIN TTApaLIeIICIHITEe]I, edu.ru/
KyO
83 Bbimykiiple MHOTOTpaHHUKH. https://urok.
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Teopema Ditnepa apkpro.ru/
BrImykJipie MHOTOTPaHHHUKH. https://resh.
84 Teopema Diinepa. [IpaBunbHbIE U edu.ru/
HOJTYTIPaBHIbHBIC MHOTOTPAHHUKH
85 KounTpoasbnas padora
"MHororpaHHuku"
86 [TonsiTHE BEKTOpa HA TNIOCKOCTH U B https://vesh.
MPOCTPaHCTBE edu.ru/
https://urok.
87 CyMMa BEKTOpOB AEPS.TUTOK.
apkpro.ru/
https://resh.
88 Pa3HOCTb BEKTOPOB edu.ru/
https://urok.
89 [IpaBuio mapamienenurnena OEPS.ITUTOK.
apkpro.ru/
https://resh.
90 VYMHOKEHHE BEKTOpa Ha YUCIIO edu.ru/
Pa3noxxeHue BeKTOpa 1Mo 6asucy TpExX https://urok.
91 BEKTOPOB, HE JICKAIIMX B OJHON apkpro.ru/
TUIOCKOCTH
https://resh.
92 CkanspHoe Ipou3BeICHIE edu.ru/
03 Beruncienue yria Mexy BEKTOpaMu https://urok.
B IIPOCTPAHCTBE apkpro.ru/
https://urok.
94 [Ipocreiimme 3a7auu ¢ BEKTOpaMu
apkpro.ru/
https://resh.
95 ITpocreiimue 3an1a4n ¢ BEKTOPaMU edu.ru/
https://urok.
96 [Ipocreiimme 3a7auu ¢ BEKTOpaMu
apkpro.ru/
https://resh.
97 ITpocreiimue 3ana4n ¢ BEKTOPaMU edu.ru/
98 O0600611eHre U cucTeMaTH3alus
3HaHUHN
99 O06o011eHne U cucTeMaTU3aIus
3HAHUU
100 IIpomexyTouyHas aTTecTanus
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AHanu3 npoMexyTOUHOU

101 1
0 arrecrauuu. Pabora Hax ommOKaMu
102 O606HvleHI/Ie A CUCTEMAaTU3ALU 1
3HAHUN
OBLIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KJIACC

KoaunuecTBO 4acoB

DJIeKTPOHH
Kourp IIpakr
Ne 0JbHbI HYECKH Aara pie
w/n Tema ypoka Beero | . H3y4eHH  UH(ppoBbIE
| o0pa3oBareJ
paGor  pador LHEILC
M . pecypchbl
IToBTOpenue Temsl "KoopauHarsl
1 BEKTOpa Ha TUIOCKOCTH U B 1
npoctpancTBe. CkalsipHOE
MPOM3BEICHUE BEKTOPOB
[ToBTOpenue Temsl "Boruncienue
2 yria MeXJy BEKTOpaMH B 1
npocrpaHcrae”
[ToBTrOpenue Temsl "YpaBHeHUE
3 MPSAAMOM, IPOXOIAIIEH Yepe3 IBe 1
TOYKH"
4 KonTpoabnas padora 3a 1 1 1
MOJIyroaue
Monyib 1.YpaBHenue https://urok.ap
5 IJIOCKOCTH, HOPMaJlb, YPAaBHCHHE 1 kpro.ru/
IUIOCKOCTH B OTPE3Kax
Mopnyis 2. YpaBHeHue https://resh.edu
6 IJIOCKOCTH, HOPMaJTb, YPaBHCHHE 1 ru/
TUTOCKOCTH B OTPe3Kax
-, Monyis 3. BektopHoe 1 https://urok.ap
MIPOU3BEICHUE kpro.ru/
Monyb 4. JIuHeliHbie https://resh.edu
8 HEPABEHCTBA, JIMHEWHOE 1 .ru/
IpOrpaMMHPOBaHHE
Monyns 5. JluneiHbie https://urok.ap
9 HEPaBEHCTBA, JIMHCWHOE 1 kpro.ru/
IpOrpaMMHPOBaHHE
Moayne 6. AHaTUTHYECKHE https://resh.edu
10 METOJIbI PacuéTa yriia MexmIy 1 ru/
NpPSIMBIMH B MHOTOTPaHHHUKAX
Monynb 7. AHaTUTHYECKHE https://urok.ap
11 METOBI pacuéra yria Mexay 1 kpro.ru/
TUTOCKOCTSIMH B MHOTOTPaHHHKAX
12 Monyns 8. @opmyna paccTosHUS 1 https://resh.edu

OT TOYKH JO IIJIOCKOCTH B
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KOOpJAMHATAX

Monayns 9. Haxoxnenue

ru/

https://urok.ap

13 PacCTOSTHHUI OT TOYKH 10 kpro.ru/

IJIOCKOCTH B KyOe

Mopayns 10. Haxoxnenue https://resh.edu
14 PACCTOSIHUI OT TOYKH JI0 ru/

IUIOCKOCTH B ITPAaBUIIbHOM

nupaMuse
15 KoHTpoJibHasi paGoTa

"AHanuTH4yeckasi reomerpus"

Monyis 11. Ceuenus https://urok.ap
16 MHOTOTPaHHHUKOB: CTaH/IAPTHBIC kpro.ru/

MHOTOTPaHHHKH
17 Mopyns 12. Ceuenus hrt:;)S:/ /resh.edu

MHOTOIPaHHHKOB: METO/] CJIC/IOB ==

Moayne 13. Ceuenus https://urok.ap
18 MHOTOTPaHHUKOB: CTaH/IAPTHBIC kpro.ru/

IUTOCKOCTH, TIEPECECUCHHS

MPSAMBIX U IJIOCKOCTEN

Monyns 14. TTapanienbHbie https://resh.edu
19 HpsIMBIE U TUIOCKOCTH: u/

napasuieIbHbIC CCUCHHUS

Mopnyns 15. [TapannensHbie https://urok.ap
20 NpsSIMBIE U TUIOCKOCTH: pacyéT kpro.ru/

OTHOLIEHUN

Monyns 16. [TapannensHbie https://resh.edu
21 OPSIMBIC U TUIOCKOCTH: YTJIbI ru/

MEX]Ty CKPEIMBAIOIIUMUCS

OpPSMBIMU

Monyns 17. IlepnienaukyasipHbIe https://urok.ap

NpsSIMBIE U TUTIOCKOCTH: kpro.ru/
22 CTaHJapPTHBIC MaphI

HEPICHIUKYIIIPHBIX TIOCKOCTEH

U [IPSIMBIX, CHMMETPHHU

MHOTOIPaHHHKOB

Monyns 18. IlepneHaukyssipHble https://resh.edu
23 IPSIMBIE U TNIOCKOCTH: TEOPEMA O u/

TpeX MepIeHINKYISIpax

Moayns 19. IlepnienaukyaspHbie https://urok.ap
24 OpsIMBIE U TUIOCKOCTH: kpro.ru/

BBIYMCIICHUA JJIUH B



https://resh.edu.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/

MHOT'OrpaHHUKax

[ToBTOpenue: mionaau
MHOTOYTOJEHUKOB, ()OPMYIIBI JUIS

https://resh.edu
.ru/

25 .

Iomaaen, CooopakxeHus

moao0us

[ToBTOpEHUE: MmIoIIaIn https://urok.ap
26 MHOTOYTOJILHUKOB, (DOPMYJIBI JIJIs1 kpro.ru/

Iomaaen, CooopakxeHus

moao0us

[ToBTOpEHUE: MmIoIIaIn https://resh.edu
27 MHOTOYTOJILHUKOB, (DOPMYJIBI 115t .ru/

IUIOIIACH, COOOPaKCHHMS

o 100ms

IInowaau ceueHuin https://urok.ap
28 MHOTOIPaHHHUKOB: IIJIOIIA K kpro.ru/

IIOBEPXHOCTEM, pa3pe3aHus Ha

4acTH, COOOpaKEeHUs MOA00us

[Inowaau ceueHuin https://resh.edu
29 MHOTOIPaHHHKOB: IIJIOIIA K ru/

IIOBEPXHOCTEM, pa3pe3aHus Ha

4acTH, COOOpaKEHUS MOA00Us

KonrpoJibHasi pagora
30 "IloBTOpEHME:

MHOTOIPAHHUKH, CeUeHUsT

MHOTOTPAHHUKOB'"'

Moayis 20. O6béM Tena. O6bemM https://urok.ap
31 MPSIMOYTOJIBHOTO kpro.ru/

napaJuiesenurnesa

Monyns 21. 3aiaun 06 yIBOCHUH https://resh.edu
32 Ky0a, 0 KBaj[paType Kyoa; o .ru/

TPUCEKIIMHU yIJIa

Monyib 22. CTepeoMeTpHUYECKHe https://urok.ap
33 3a7a4M, CBA3aHHbBIE C 00BEMOM kpro.ru/

PSMOYTOJBHOTO

napauie/ieune a

Monynsb 23. Ilpuknagssie https://resh.edu

3aJauu, CBSI3aHHEIE C .ru/
34 BBIUHCIICHHEM 00bEMa

PSMOYTOJIBHOTO

napauie/ieune a
35 Monyns 24. O0bEM mpsiMoit https://urok.ap

IIPHU3MBbI

kpro.ru/
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Mopyns 25. CrepeomeTpuieckue
3aJlauM, CBA3aHHbIE C

https://urok.ap
kpro.ru/

36 R .

BBIUUCIICHHEM 00BEMOB TIPAMOIA

MIPHU3MBI

Mopnyis 26. [IpukiaaHbie https://resh.edu
37 3a7a4M, CBs3aHHBIE C 00BEMOM .ru/

MPSAMOU MPU3MBbI

Monyns 27. Beraucnenue https://urok.ap
38 00BEMOB TEJI C IIOMOIIBIO kpro.ru/

ONpeeIEHHOr0 UHTETpaa.

OOBEM HaKIIOHHOM MTPU3MBI

Moayis 28. Beraucienue https://resh.edu
39 00BEMOB TEJ C IOMOILBIO .ru/

OIpeIeIEHHOr0 HHTErpaa.

O0BEM TUPAMHUTBI

Moayis 29. ®opmyina 06béMa https://urok.ap
40 nupamuibl. OTHOIIEHHE 00BEMOB kpro.ru/

MUPaMUJL ¢ OOIIUM YTIIOM

Moayins 30. ®opmyina o6béMa https://resh.edu
41 nupamuiel. OTHOIIEHHE 00BEMOB .ru/

MUPaMHU] ¢ OOIIUM yIIIOM

Monyis 31. Ctepeomerpudeckue https://urok.ap
42 3a/1a4u, CBA3aHHbIE C 00BEMaMU kpro.ru/

HAKJIOHHOW TPH3MBbI
43 KourpoJsbHas padora 3a 1

MoJIyrojaue

Monynb 32. [lpukiaaHsie 3a1a49u https://urok.ap
42 o Teme "O0bEMBI TEN", kpro.ru/

CBSI3aHHBIC C 00BEMOM

HaKJIOHHOM IPHU3MBbI

Monynb 33. [lpukiaaHsie 3a1a4u https://resh.edu
45 o Teme "O0bEMBI TEN", .ru/

CBsI3aHHBIE C 00BEMOM

THUpaAMHUIBI

Monynsb 34. [lpumenenue https://urok.ap
46 00bEMOB. Brruncienue kpro.ru/

paccTOSIHUS 70 TUIOCKOCTH
47 Monayns 35. Hunmuaapudeckas r:‘tljl[j)sj /resh.edu

MMOBEPXHOCTh ==
48 Monyns 36. O6pasyromiue https://urok.ap

HHHHHI{pH‘{eCKOf/'I TTOBEPXHOCTU

kpro.ru/
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Mognynb 37. Hununap. Hpsmoit

https://resh.edu

49 KpyroBoi nunusap. [nomans .ru/
MOBEPXHOCTHU IIWJIMHIPA
Monyns 38. Konnyeckas https://urok.ap
50 MIOBEPXHOCTh, 00pa3yroIue kpro.ru/
KOHHYECKOM MOBEPXHOCTH.
Konyc
Mopnyie 39. Ceuenue KoHyca https://resh.edu
51 TJIOCKOCTBIO, TTapalieIbHON ru/
TUIOCKOCTH OCHOBAHHMS
Moayib 40. Yced€HHBIIH KOHYC. https://urok.ap
52 H300pakeHne KOHYCOB U kpro.ru/
YCEUEHHBIX KOHYCOB
Monyns 41. Inomiaas 60KoBO# https://urok.ap
53 [MOBEPXHOCTH H ITOJIHOU kpro.ru/
MOBEPXHOCTH KOHYCa
54 [Tnomans 60KOBOI MOBEPXHOCTH hrtJ?S:/ [resh.edu
Y IIOJIHOM ITOBEPXHOCTH KOHYyCa —
CrepeoMeTpHyeCcKHe 3a1a4i Ha https://urok.ap
55 JI0KA3aTeIbCTBO U BHIUUCIICHHUE, kpro.ru/
MOCTPOCHUEM CEUYCHU
WINH]PA, KOHyCa
CrepeoMeTpHUEeCKHE 3a1aud Ha https://resh.edu
56 JI0KA3aTeIbCTBO U BBHIUUCIICHHUE, ru/
MOCTPOCHUEM CEYCHUI
[UITHH/PA, KOHyCa
57 [TpuknaaHbIe 3319, CBSI3aHHBIC https://urok.ap
C IAJIHHIPOM kpro.ru/
[puksagHbIe 3a1a4M, CBSI3aHHBIE https://resh.edu
58 C IUITHHIPOM ru/
59 Cibepa wt map https://urok.ap
kpro.ru/
[Mepecedenue cheps U mapa ¢ https://resh.edu
60 miockocThio. Kacanwue mapa u .ru/
cdepsl IIIOCKOCThI0. Bua u
n300pakeHue mapa
[epeceuenue chepsl u 1apa ¢ https://urok.a
61 iockocThio. Kacanne mapa u pkpro.ru/
cepsl TIOCKOCTHIO. Bum u https://resh.ed
n300paxkeHue mapa u.ru/
62 VYpasuenune chepsl. [Inomans https://urok.ap
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cdepsl u e€ yactei

kpro.ru/

https://resh.edu

63 CummeTtpust cdepsl U 1mapa ru/
CrepeoMeTpuuecKue 3aa9d Ha https://urok.ap
IOKA3aTEIbCTBO U BEIYUCIICHUE, kpro.ru/

64 CBsI3aHHBIE CO c(hepoil u mapom,

MOCTPOCHUEM UX CEYCHUI
IUIOCKOCTBIO
CrepeomeTpuyecKue 3a1auu Ha https://resh.edu
JI0Ka3aTeJIbCTBO U BEIYMCIICHUE, .ru/
65 CBsI3aHHBIE CO c(hepoil U mapom,
MOCTPOCHUEM MX CEUCHUI
IUIOCKOCTBIO

66 [MpukiagHbie 33132491, CBSI3aHHBIC https://urok.ap
co cthepoii u mapom kpro.ru/
[ToBTOpEHHUE: OKPYKHOCTD Ha https://resh.edu

67 [IJIOCKOCTH, BBIYHCIIEHUS B .ru/
OKPY>KHOCTH, CTaHIapPTHBIC
noaoous

68 PaznuuHbple KOMOMHALIAY TEN https://urok.ap
BpAIlCHHUSI 1 MHOTOIPaHHUKOB kpro.ru/

69 3amauu o Teme "Tena u https://resh.edu
MMOBEPXHOCTHU BpamieHus" uf

20 3amaun o teMe "Tena u https://urok.ap
MOBEPXHOCTHU BpanicHus" kpro.ru/

71 KourpoJabHnas padora "Tena u
NMOBEPXHOCTH BpameHus"

79 O0wém nuuuapa. Teopema 00 https://urok.ap
00BEME TPSMOTO IMIIHHAPA kpro.ru/
Brruuciienne 00bEMOB Tel ¢ https://resh.edu

73 MIOMOIIBIO OMPEICTEHHOTO .ru/
unTerpana. O6bpEéM KoHyca

74 ITnomanu 6OKOBOI U MOJHON https://urok.ap
MOBEPXHOCTH KOHYCa kpro.ru/
CrepeomMeTpHUyecKue 3a/1au, https://resh.edu

75 CBSI3aHHBIEC C BRIYMCIICHHEM .ru/
00BEMOB IUITMHPA, KOHYCA
[TpukiaaHbIe 3a1a9H 110 TEME https://urok.ap

76 "OO0BEMBI U ILIOIIALN kpro.ru/

noBepxHocTel Ten"
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O0BEM mapa 1 I1apoBOro
cekropa. Teopema 00 00bEMe
mapa. [Inomans chepsr.

https://resh.edu
.ru/

77 CrepeomeTpHryuecKue 3a1a4H,
CBSI3aHHBIC C BEIYMCIICHUEM
00BEMOB 11apa, MapOBOTO
CErMEHTA H [IapOBOIr0 CEKTOPA
[TpukiaaHbIe 3a0a4H 110 TEME https://urok.ap
"O6BEMEI TeI", CBA3aHHBIE C kpro.ru/
78 00BEMOM M1apa M TUIOIIAbI0
cdepbl. COOTHOLIEHUS MEKITY
IJIOIIAIMU ITIOBEPXHOCTEN U
00BEMaMH TOJOOHBIX TEIT
IToxo6HBIE TE€Ia B TPOCTPAHCTBE. https://resh.edu
N3menenne o6béMa npu .ru/
79 nogoouun. CtepeomMeTpuuecKue
3aJ1auM, CBSI3aHHBIC C
BBIYHCIICHHEM 00BbEMOB TEIl U
IJTIOUIAJEN MTOBEPXHOCTEN
KonTpoabsHnasi padora
80 "Ilnomaam NOBEPXHOCTH H
00bEéMBI KPYIJIbIX Tea"
JIBYOKEHHS IPOCTPAHCTBA. https://urok.ap
81 OtoOpaxenusi. [IBIKeHUS U kpro.ru/
paBeHcTBO uryp. Obuue
CBOMCTBA JBMKESHUMN
Bupl 1BHKEHHMIA: TApaJIeIIbHBINA https://resh.edu
NEePEeHOC, IICHTPaIbHAs ru/
82 CUMMETpHUS, 3€pKaJIbHAS
CUMMETpHSI, TIOBOPOT BOKPYT
IpsAMOI
83 [TpeoOpazoBanust MOIO0HS. https://urok.ap
[psimast u chepa Ditnepa kpro.ru/
84 I'eomeTpuueckue 3amaun Ha hrtlj?S:/ resh.edu
MIPUMEHCHHE JIBHKCHHS ==
85 https://urok.ap
kpro.ru/
Oo6o6maroree mosropenue 11 https://resh.edu
MOHSATHI U METO/IOB Kypca .ru/
86 reometpun 10—11 xmaccos,

CUCTEMAaTH3alMsl 3HAaHUM:
"[TapaniaenbHOCTb NPSAMBIX U
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IIJIOCKOCTEH B mpocTpaHCcTBE"

O6o6maromee mosropenue 11
MOHATUH U METOJIOB Kypca

https://urok.ap
kpro.ru/

87 reomerpuu 10—11 kimaccos,

cUucTeMaTu3alus 3HaHH:

"BekTopsl B mpocTpancTse”

Oo6o6mraromee mosTopenue 11 https://resh.edu
MOHSTHI ¥ METOJIOB Kypca ru/

88 reometpun 10—11 xmaccos,

cUucTeMaTu3alus 3HaHH:

"BexTopsl B mpocTpaHcTee”

O606mavuomee noBTopenue 11 https://urok a
MOHSATUI U METO/IOB Kypca kl 0.1/

89 reomerpun 10-11 KnaccUOB, p_pihtt s-//resh.ed
CUCTeMAaTH3aIIHsI 3HAHWIA: ATps./iTesh.ed
"O6beM MHOTOTpaHHUKA" wr/
O6o6maromee mopropenue 11 https://urok.ap
MOHATUI U METOIOB Kypca kpro.ru/

90 reomerpun 1011 xmaccos,
cucTeMaTu3alus 3HaHH:

"O6beM MHOTOTpaHHUKA"
Oo6o6mraroree mosTopenue 11 https://resh.edu
MOHSTHI U METOJIOB Kypca ru/
01 reomerpun 10—-11 xaccos,
CUCTEMAaTH3aIIHsI 3HAHWIA:
"[Mnomany MOBEpXHOCTH U
00BEMBI KPYTJIBIX Ten"
Oo6o6mrarotee mosTopenue 11 https://urok.ap
TIOHATUI U METO/IOB Kypca kpro.ru/
92 reomerpun 10—-11 xaccos,
CHCTEMaTHU3allUsl 3HAHHIA:
"[1nomanm moBEpXHOCTU U
00BEMBI KPYTJIBIX TE"

93 IIpomexyTouHas aTTeCTAMUSA
AHaN3 MPOMEKYTOUHOM

94 arrecranuu. Padbora Hazg
omuOKamMu

95 [ToBTOpeHue, 06001IeHNE 1 https://urok.ap
CHCTEMATHU3aIUs 3HAHUH kpro.ru/
Hcropust pa3Butus https://resh.edu

96 CTEpEOMETPHUH KaK HAyKH U €& .ru/

POJIb B pa3BUTHU COBPEMCHHBIX
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WHXXEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOTUN

Hcropus passurus
CTEPEOMETPUU KAK HAYKU U €€

https://urok.ap
kpro.ru/

97 pOJIb B pa3BUTHU COBPEMEHHBIX
WH)KCHEPHBIX ¥ KOMITBIOTEPHBIX
TEXHOJIOTHI1
ii;ziﬁefsjliﬂz:; HayKH U €€ hitps://urok.a
98 POJIb B Pa3BUTHH COBPEMEHHBIX pkpro.u/
https://resh.ed
I/IH)KeHepHIiIX 1 KOMITBIOTEPHBIX uru/
TEXHOJIOTUH
Hcropust pa3Butus https://urok.ap
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MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJILHOM ITIPOT'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJAbTATHI 0CBOEHHS OCHOBHOM
NpoBePsIEMOro .
o0pa3oBaTe/IbHOI POrpaMMbl CpeaHero o01ero 00pa3oBaHus
pe3yjabTara
7 ['eomerpus
7.1 OnepupoBaTh MOHATUSAMU: TOUKA, IPAMasi, INIOCKOCTb
79 [TpuMeHATh aKCHOMBI CTEPEOMETPUU U CIEACTBHSI M3 HUX IIPHU pEIICHUU
' reoOMETPUUECKUX 3aa4
73 OnepupoBaTh TOHATHAMH: TAPAIUIETBHOCT U MEPIEHAUKYISPHOCTD
' HPSMBIX U MJIOCKOCTEN
74 KnaccupumupoBarh B3aMMHOE PACHOJIOXKEHHE MPSIMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSAMH: JIBYTPAHHBIA Yroj, I'paHH JBYIPAaHHOIO YIJa,
7.5 peOpo BYrpaHHOro yIia, JUHEHHBIM yroja JBYTpaHHOrO yIJa, rpajgycHas
Mepa JBYIPaHHOTO yriia
76 OnepupoBaTh MOHATUSAMHU: MHOTOI'PDAaHHHMK, BBINYKIBIH W HEBBITYKJIbIH
' MHOT'OI'PaHHMK, 3JIEMEHThI MHOTOTPAHHUKA, TPaBHJIbHBI MHOTOI'PaHHUK
77 Pacrnio3HaBaTh OCHOBHBIE BHUABI MHOTOTPAaHHHMKOB (IHpamMuaa, IpU3Ma,
' IPSIMOYTOJIBHBIN Mapajienenunen, Kyo)
KnaccupunupoBarb ~ MHOTOTpaHHUKH,  BbIOMpas ~ OCHOBaHHMS  JJIs
7.8 KJaccu(uKanuy (BBITYKJIbIE ¥ HEBBITYKJIbIE MHOTOTPDAaHHHUKH, TTPABUJIHHBIC
MHOTOTPaHHHKH, IPSIMbIE U HAKIIOHHBIE TTPU3MBI, TTapaJlIeIICITUTIC IbI)
7.9 OnepupoBaTh MOHATUAMH: CEKYILas INIOCKOCTh, CEY€HNE MHOTOTPAHHUKOB
710 OOBSACHATH MPUHIIMIIBI TIOCTPOSHUSI CEUYCHHI MHOTOTPAHHUKOB, HCIIOIB3YSI
' METO/I CIIEIOB
CTpouTh ceYeHHUs MHOTOTPAaHHMKOB METOZOM  CII€0B, BBIOJHSATD
7.11 (BBIHOCHBIE) IJIOCKHE YEPTEXH W3 PUCYHKOB IMPOCTBIX OOBEMHBIX (UTYD:
BU/] CBEpPXY, COOKY, CHU3Y
Pemate 3aaun Ha HaXOXJAEHUE T'€OMETPUUYECKUX BEJIMYMH MO oOpa3iam
WIA aIrOpUTMaM, IPHUMEHSS HW3BECTHHIC AHAIUTUYECKUE METOMAbl IpH
7.12 peLICHUH CTAaHJApTHBIX MaTeMaTHYeCKHMX 3a7ad Ha  BBIYHMCIICHHE
paccTOSHUN MEXIy ABYMS TOYKAMH, OT TOYKM O TPSAMOH, OT TOUYKUAO
TUTOCKOCTH, MEXK]Ty CKPEIINBAIOIIMMUCS TPSMBIMU
Pemate 3a7aun Ha HaXOXJAEHUE T'€OMETPUUYECKUX BEJIMYMH MO oOpasiam
713 WIA aIrOpUTMaM, IPUMEHSAS W3BECTHHIC AHAIUTUYECKUE METOMAbl IpH

pemiCeHUN CTAaHAAPTHBIX MATCMATUYCCKHUX 3ala4 Ha BBIYUCICHUC YIJIOB
MCXKAY CKPCIIHUBAIOIIUMHUCA MNPAMBIMU, MCEXIY prlMOfI N IINIOCKOCTBIO,




MCKAY MIIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

Bbruncnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpU3Ma,

7.14 nupamMpia) ¢ MpUMEHEHHEM (OpPMYJ, BBIYHCIATH COOTHOLICHUS MEXIY
IUIOINAISIMU TTOBEPXHOCTEH, 00bEMaMu OJOOHBIX MHOTOI'PaHHUKOB
715 OnepupoBaTh MOHATHAMU: CUMMETPHUsI B IPOCTPAHCTBE, LEHTP, OCb H
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUHN (UTYpBI
W3Bnekarp, mnpeoOpa3oBbIBaTh W HMHTEPIPETUPOBATH HH(MOPMAIHIO O
7.16 MIPOCTPAHCTBEHHBIX TEOMETPHYECKUX (Purypax, NpeACTaBICHHYIO Ha
4yepTekax U pUCyHKax
[TpumeHsTh reoMeTpuueckue (aKThl I PEUICHHUS CTEPEOMETPUUYECKUX
7.17 3a7a4, MPEANOJaramlluX HECKOJIbKO IIAaroB pPELIEHUS, €CIU YCIOBUSA
pPUMEHEHHUS 3aJ[aHbl B ABHOH popme
718 [IpumensaTh mpocTedinne MNpOrpaMMHBIE CpEICTBA U AJIEKTPOHHO-
' KOMMYHHKAIIHOHHBIE CHCTEMBI TIPH PEIIEHUH CTEPEOMETPUIECKHX 3314
719 [TpuBOANUTE HpHUMEPHl MaTEMaTHUECKUX 3aKOHOMEPHOCTEH B HpUPOJE U
' KHU3HH, PACIIO3HABATH IPOSIBIIEHUE 3aKOHOB F€OMETPUH B UCKYCCTBE
[TpuMeHATH MOTyYeHHbIE 3HAHUS HA MPAKTUKE: aHAJIH3UPOBATh peajbHbBIC
CUTYallMH ¥ MPUMEHATh U3YYCHHBIC TIOHSATHS B MPOIECCE MOMCKA PEIICHHS
MaTeMaTHYeCKU C(HOPMYITHUPOBAHHON MPOOIEMBI, MOJICIUPOBATh PEalbHbIC
7.20 CUTyallUd Ha s3bIKE TI'€OMETPHUH, MCCIE0BAaTh IOCTPOCHHBIE MOJEIHU C
UCIOJIb30BAHUEM M€OMETPUYECKUX TMOHATHH U TeopeM, ammapara ajireOpsl,
pewatb ~ MpakTMYECKWE  3aJaud,  CBsS3aHHblE C  HaXOXKICHUEM
reOMETPUUYECKUX BEITUYNH
11 KJIACC
Kon .
IIpoBepsiemble nMpeAMeTHbIE Pe3yIbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero 001ero 06pa3oBaHusA
pe3yJbTara
6 I'eomeTpus
OnepupoBaTh TOHATHAMH: IFJTMHIPHYECKAs MOBEPXHOCTh, 0Opa3yromye
6.1 WIMHAPUYECKOW TOBEPXHOCTH, IIMIIMHAP, KOHUYECKash IOBEPXHOCTH,
o0pa3yronire KOHHYeCKO! MOBEPXHOCTH, KOHYC, cpeprudeckasi IOBEpXHOCTh
6.2 PacnoznaBats Tena BpameHus (UIUHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHS TEJ BPALLICHHS
6.4 KrnaccudumupoBars B3auMHOE pacmioioKeHHe CPephl U TTOCKOCTH
OnepupoBaTh MOHATUSMH: IIAPOBON CETMEHT, OCHOBAHNE CETMEHTA, BHICOTA
6.5 CerMEHTa, IIApOBOW CIIOM, OCHOBAHME ILIAPOBOTO CIIOSI, BHICOTA IIAPOBOTO
CJ1051, IIAPOBOU CEKTOP
6.6 Bbraucnate  00BEMBI M IUIOMIANM  TTOBEPXHOCTEH TN  BpalICHUS,




TreOMETPUYECKUX TeJI C MPUMEHEHUEM (HopMyIT

6.7

6.8

OnepupoBaTh MOHATHSAMH: MHOTOIDAaHHUK, BIHCAaHHBIH B chepy U
OMHCAHHBIN OKOJIO cdepbl, cepa, BIHCAHHAS B MHOTOTPAHHUK WJIH TEIIO
BpalleHus

BBIYHCIATE COOTHOIICHHSI MEXKY TIOMIAJSIMH ITOBEPXHOCTEH U 00BEMaMuU
IMOAOOHBIX TEN

6.9

N300paxkaTh u3y4aemble (GUTypbl OT PYKH M C NPUMEHEHHEM MPOCTHIX
4epTEKHBIX HHCTPYMEHTOB

6.10

6.11

6.12

BbInonHATE  (BBIHOCHBIE) IUIOCKME YEPTEKU W3 PUCYHKOB IIPOCTBIX
00BEMHBIX (UTyp: BUI CBEpXy, COOKY, CHH3Y; CTPOUTH CEUEHHUS Tel
BpallCHUs

W3BnekaTb, HWHTEPNPETUPOBATH M IPeoOpa3oBbIBaTh HH(GOPMALMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUrypax, MpeJCTaBICHHYIO Ha
YepTekKax U pUCYHKAX

[IpumeHsTh reoMeTpudeckre (QaxKThl IS PEUICHHS CTePEOMETPHYECKHX
3aja4, MPEIIoaraloliuX HECKOJbKO IIIaroB pEIIeHUs, €CIH YCIOBHS
MPUMEHEHHUS 3a/IaHbl B ABHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOIHATE JICHCTBUS CIIOXKECHHS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHO)KGHI/UI BeKTopa Ha 4YucCio, O6”I)$ICH$ITI>, KaKNUMH CBOﬁCTBaMH OHUA
o0ramaroT

HpI/IMeHHTL I[IpaBUJIO IIapaJuICIICIIUIICAa TP CII0KCHUHN BCKTOPOB

6.16

OHCpHpOBaTI) MOHATHUAMU: OCKAPTOBBI KOOPAWHATBI B IIPOCTPAHCTBC,
BCKTOpP, MOAYJIb BEKTOpA, PABCHCTBO BCKTOPOB, KOOPAWHATHI BEKTOPA, YIroJl
MCKAY BCKTOpPAMH, CKAJIAPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIUJIaHApHBIC BEKTOPBI

6.17

6.18

6.19

Haxomuth cymMy BEKTOpPOB M MpPOM3BEICHHE BEKTOpPa Ha YHCIO, YIroj
MEX/y BEKTOpaMH, CKaJSpHOE IPOU3BEACHUE, PACKIAIbIBATh BEKTOpP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM

3aaBaTh IVIOCKOCTh YPABHEHHEM B IEKaPTOBOM CHCTEME KOOpAMHAT
Pemarp mpocreiiiiye reoMeTpuyecKue 3ajaud Ha NMPUMEHEHHE BEKTOPHO-
KOOPJMHATHOI'O METOa

6.20

Pemrats 3aga4u Ha JOKa3aTCJIbCTBO MAaTCMAaTHYCCKHX OTHOIIECHUH W
HAaXOXIACHUEC TCOMETPHUUYCCKUX BCIIMYUH I10 o6pa3uaM I aJIropuTtMam,
IMPpUMCEHAA HU3BECTHBIC METO/bI npu PEHICHUA CTaHAAPTHBIX
MaTeMaTHYCCKUX 3a1a4

6.21

6.22

HpI/IMeHHTL HpOCTCfII.HPIC nporpaMMHbBIC  CpCACTBA U JJICKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPECOMETPUUCCKUX 3a/1a4

HpI/IBO)lI/ITB MNPpUMEPbI MATCMATUYCCKUX BaKOHOMCpHOCTCﬁ B IIpUpPOAC U
JKU3HHU, paCllO3HABATh IMPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

HpI/IMeHSITI) IMMOJIYYCHHBIC 3HAHHWA Ha IMPAKTHKE: aHAJIW3UPOBATH PCAJIBHBIC




CUTYyallMu ¥ MPUMEHITh U3YUYCHHbIC TTOHATHUS B MPOLIECCE MOMCKA PELICHUS
MaTeMaTH4ecKu cQOopMyIUPOBAHHOMN MPOOIEMbl, MOAECIUPOBATh peabHbIC
CUTyalldd Ha S3bIKE TEOMETPUH, HCCIEA0BaTh MOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, arrapaTa aareOpsl,
pemiate  MpakTUYeCKHWe  3a7aud,  CBA3aHHbBIE C  HAXOXJICHHUEM
F€OMETPUUYECKUX BEJIMYUH




ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kox
7

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

I'eomeTpus

7.1

7.2

OcHoBHblE MOHATUS cTepeoMeTpuH. Touka, mnpsMas, IJIOCKOCTh, IPOCTPAHCTBO.
[Tonatue 06 aKCMOMATUYECKOM MOCTPOCHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

B3auMHoe pacrnosiokeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, apaJlIeIbHbIE
M CKpewuBarouyecss npsmble. [lapamienpHOCTP MHpPsAMBIX U IJIOCKOCTEM B
IIPOCTPAHCTBE: IAapaJUICIbHBIE NPSAMBIE B I[POCTPAHCTBE, MAPAJLICIBHOCTh TPEX
IPSAMBIX, MapAJUICIBHOCTh NPSIMOM M IUIOCKOCTH. YTJBIC COHAIPABICHHBIMU
CTOPOHAMH, YroJl MEXIy NpAMbIMU B NpocTpaHcTBe. [lapainenpbHOCTh IIIOCKOCTEM:
MapajulesibHble IUJIOCKOCTH, CBOMCTBA MapaJUIeNbHbIX ILIOCKocTei. IIpocreimme
MPOCTPAHCTBEHHbIE (UTYpBHl Ha IUJIOCKOCTH: TETpadap, KyO, mapauienenunen,
MIOCTPOEHUE CEYEHU I

7.3

7.4

[lepnieHAUKYIAPHOCTh NPSAMOM M IUIOCKOCTU: IIEPIEHIUKYISPHBIE IpPsAMBIE B
IIPOCTPAHCTBE, MPSAMbIE NApPAJIEIbHBIE U MEPIECHAUKYIISAPHBIE K INIOCKOCTH, MPU3HAK
NEPIEHAUKYJIIPHOCTH NPAMOU U INIOCKOCTH, TEOPEMA O IPSIMOM NMEPIEHIUKYISIPHOU
IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YroJl MEXKIY MPSMOU U IUIOCKOCTBIO, JBYTPAHHBIN
yroJl, IMHENHBIA yroja AByrpaHHoro yria. [lepneHaukyssap ¥ HakJIOHHbBIE: pacCTOSTHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE OT MPSIMOM 10 TUIOCKOCTH, MPOEKLUs (PUrypsl Ha
IJI0CKOCTh. [IepreHIuKyIIpHOCTh MIIOCKOCTEN: MPU3HAK MEPIEHIUKYIAPHOCTU ABYX
mrockocreil. Teopema 0 TpEX meprneHIuKyIIspax

[ToHsiTHE MHOTOTpaHHMKA, OCHOBHBIE DJJEMEHTBHI MHOTOIDAHHHUKA, BBINYKIBIE U
HEBBINYKJIblE MHOTOIDAaHHUKH, pa3BEPTKAa MHororpaHHuka. llpmsma: n-yrompHas
npu3Ma, TpaHM U OCHOBaHMS IPHU3MBI, MpsMas M HAKIOHHAs NpPU3MbI, OOKOBas U
II0JIHAs IOBEPXHOCTH NpU3Mbl. [lapannenenumes, npsiMOYToJIbHBIN Napajuieenunesn u
ero csoictBa. [lupammna: N-yrosnbHas nupamuja, TpaHU U OCHOBAHWE IUPAMUJBL,
OOKOBas M TOJIHAS MOBEPXHOCTh NUPAMU[bI, MpPaBUIbHAS M yCeUYE€HHas MUpaMHJa.
OnemMeHTbl NOpu3Mbl M nupamuiabl. [IpaBuiibHbIE MHOTOIpaHHUKU: TIOHATHE
IPAaBWJIBHOTO MHOTOTPAaHHMKA, MpaBWIbHAas MpU3Ma M MpaBWIbHAS NHUpPaMHUIA,
npaBUiIbHAS TPEYTroJibHAs MUpaMHJIa U MPAaBMIIBHBIA TeTpasap, kyO. [IpeacraBnenue o
IIPABWIBHBIX MHOTOIPAaHHUKAax: OKTa’ap, MAOoAEKa’aAp U ukocayapyrue CeueHus
IPU3MBI ¥ TUPAMHU/IBI

7.5

CummeTpHs B IPOCTPAHCTBE: CUMMETPHSI OTHOCHTEIBHO TOYKH, MPSAMOM, TIOCKOCTH.
OJIeMEHTBl  CUMMETPUM B  NHUPAMMJAAX, HNapajuielenunenax, MpPaBHIbHBIX
MHOT'OI'PaHHHUKAX

7.6

Bbruncnenne >1€MEHTOB MHOTOIPAaHHMKOB: pPEOpa, auaroHanu, yriasl. [lnomans
OOKOBOM TOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSAMOM MPU3MBI, IJIOIAAb OCHOBAHUH,




TeopeMa 0 OOKOBOM MOBEPXHOCTH MPAMOM mpu3Mbl. [1no1mans 00KkoBOi MOBEPXHOCTH U
IIOBEPXHOCTU IPaBUJIBHON NHpaMHUABI, TEOpEMa O IUIOLIAJN YCEUYEHHOM IUPAMMIBIL.
[Tonsitue 06 00béMe. OOBEM TUPAMUIBI, TPU3MBI

1.7

[TomoOubIe Tena B mpocTpancTBe. COOTHOMICHUS MEXKAY TUIOIMIAISIMU TOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEN

11 KJIACC

Kon
6

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

['eomerpus

6.1

[unuaapudeckas MOBEPXHOCTh, 00pa3yoNIUe MIIMHAPUYECKON MOBEPXHOCTH, OCh
HUATUHIPUYECKOW MoBepXHOCTU. [lunmHap: ocHoBaHust M OOKOBasi MOBEPXHOCTb,
o0pa3ymolas 1 och, IUIOMIA/lb OOKOBOH U MOJHON MOBEPXHOCTH

6.2

Konunyeckas moBepxHOCTb, 00pa3yrolue KOHNYECKOW TOBEPXHOCTH, OCh U BEPIIMHA
KOHWYECKOW MmoBepXHOCTH. KOHyC: OCHOBaHWE W BepIIMHA, 00pa3yromiass U OcCh,
IJI0Mmaas OOKOBOM M TMOJHOW TOBEPXHOCTH. YCEUYEHHBIM KOHYC: oOpasyroliue u
BbICOTA, OCHOBaHU U OokoBas IMOBCPXHOCTH

6.3

6.4

Codepa u map: HeHTp, paguyc, TUaMeTp, IUIOMaab ITOBepXHOCTH cephl. Bianmuoe
pacrosioxxeHne cepsl U IUIOCKOCTH, KacaTellbHasi IUIOCKOCTh K cdepe, IUIomab
cdepsl

N300paxkeHue Tel BpallleHUs Ha IUIOCKOCTH. Pa3BEépTka LHUIHHIpA U KOHYyca

6.5

KomOunammu ten BpalieHus ¥ MHOTOTpaHHUKOB. MHOTOTpaHHHUK, OMTMCAHHBIM OKOJIO
cdepsl, chepa, BMCaHHAsT B MHOTOTPAHHUK, WJIH TEJIO BpaIlEHUS

6.6

6.7

6.8

[Tonsitue 06 oO0BEMEe. OcHOBHBIE cBOMcTBa 00BEMOB Tei. Teopema 00 00BEME
MPSIMOYTOJIBPHOTO TapajuieNienunena u ciueacteus u3 He€. O0BEM IITHHIPA, KOHYCA.
O6béM 1mapa ¥ mIomaab chepol

ITonoGHbIe Tena B npocTpancTBe. COOTHOIIEHUS MEXKY MJIOMIAAIMHU TOBEPXHOCTEH,
00bEMaMU MOT00HBIX TeT

Ceuenust mwiIMHApa (MapajUieIbHO W MEPIEHIUKYISIPHO OCH), CEUYEHHs KOHYyca
(mapasuieabHOE OCHOBAHUIO M ITPOXO/AIIee Yepe3 BEPIIMHY), CEUSHHS 11apa

6.9

Bextop Ha miockoctd M B mpoctpaHcTBe. CllO)KEHHE U BBIYUTAHHE BEKTOPOB.
YMHOXKEHNE BEKTOpa Ha 4ucio. Pas3noxeHne BEKTOpa MO TPEM HEKOMILJIAHAPHBIM
BekTopaM. [IpaBwiio mapamtenenunena. Pemenue 3axad, CBSI3aHHBIX C IPUMEHEHUEM
IIpaBUJI IEVCTBUM C BEKTOpaMH

6.10

[IpsmoyronbHast cuctema KOOpAMHAT B IpocTpaHcTBe. KoopauHatel BekTOpa.
[Ipocreiimme 3amaum B KOOpAMHATaX. YTOoJd MeEXIy Bekropamu. CkaaspHOe
MIPOM3BEICHNE BEKTOPOB. BbluncieHue yriioB Mexay NpSIMbIMH M IUIOCKOCTSIMH.
KoopauHaTHO-BEKTOPHBIN METO/ P PELICHUN T€OMETPUUYECKUX 3a7a4




ITPOBEPAEMBIE HA EI'D IIO MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHUS OCHOBHOI OBPA3OBATEJIBHOM ITPOI'PAMMBI CPEJTHET'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpedoBaHus

IIpoBepsiemble TpeOOBaHUSA K NPeAMETHBIM Pe3y/JbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3oBaHus

BJIaIIeHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJTOpUTMaMK PCIICHHUA 3a/a4,
yMeHue (GOpPMYJIHpPOBATH W OINEPHUPOBATH TOHATHSAMH: ONpEACICHHUE,
aKCMOMa, TeopeMa, CIEACTBUE, CBOWCTBO, NPHU3HAK, JI0KA3aTEIbCTBO,
pPaBHOCHIIbHBIC (OPMYJIMPOBKH; MPUMEHSITh MX; YMEHHE (OPMYIUPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, MPUBOAUTH HPUMEPHl U
KOHTPIPUMEPBI, HCIIOJL30BaTh METOJ MaTeMaTHYeCKOW HHIYKIIUU;
MMPOBOAWTL A0KA3aTCIbHBIC PACCYXKACHUS MTPHU PCUICHUH 3a1a4, OUCHHUBATDb
JIOTHYECKYI0  MPAaBHIBHOCTh  PACCYKICHHI, YMECHHUE OIEPUPOBATH
MOHATHUAMU: MHOXCECTBO, IMOAMHOKCCTBO, OIICpallii HaJl MHOXCCTBAMU;
YMEHHE  UCIOJIb30BaTh  TEOPETUKO-MHOXKECTBCHHBIM  ammapar s
OmrucCaHusd pCajibHBbIX MPOUCCCOB U SIBJIEHUU U IIpu pCHICHUMA 3a1a4, B TOM
YHCIIC U3 IPYTUX Y4EOHBIX MPEIMETOB; YMEHHE ONEPUPOBAThH MOHITUSIMHU:
rpad, cBs3HBIN Tpad, AepeBo, MUK, rpad Ha IIOCKOCTH, YMEHUE 3a]aBaTh
U OMHCHIBATh Tpadbl pa3IuYHBIMU CIIOCOOAMM; HCIIONB30BaTh Tpadbl MpU

pelIeHUH 3a/1a4

VYMeHue onepupoBaTh NOHATHAMU: HATYPAJIbHOE YHCIIO, LEN0E YUCIIO,
CTENEHb C IIeJIbIM [TOKa3aTeseM, KOPEHb HaTypaJbHOM CTENEHH, CTENEHb C
paloOHaIbHBIM IIOKA3aTEJIEM, CTENEHb C JEHCTBUTEIbHBIM IMOKA3aTEIEM,
jgorapudm umuciaa, CUHYC, KOCMHYC M TaHIE€HC IPOU3BOJIBHOTO YHCIA,
OCTaTOK M0 MOAYJI0, PAalMOHAIBHOE YHUCIIO, WUPPALUOHAIBHOE YHCIIO,
MHOKECTBA HATypaJbHbIX, LEJbIX, PAaLUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU JIETUMOCTH, HAMMEHBIINHN 00Init
JIenuTenb W HauMeHblee oOuiee KpaTHoe, ainroputMm EBkiamaa npu
pELIEHNN 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3ULMOHHBIMU CHUCTEMaMU
CUMCJICHUS; YMEHUE BBITIOJIHATH BBIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIP@KEHUI CO CTeneHsMH M Jorapupmamu, mpeoOpa3oBaHus APOOHO-
palMoHaJIbHBIX  BBIPAKEHUH; yMEHUE  ONEpUpOBaTh  MOHATUSMHU:
MOCJIEI0BATENbHOCTh, apu(MeTHUecKass MpOrpeccusi, TeoMeTpuyecKas

nporpeccusi, OECKOHEYHO YOBbIBAIOIIAs TIeOMETpUYEcKas IPOrpeccus;




yYMEHHUE 3a/laBaTh I10CJIEOBATEILHOCTH, B TOM YHCJIE C IOMOIBIO
PEKYppeHTHBIX (OpMyYJ; yMEHHE ONEepUPOBATh MOHATUAMHU: KOMILIEKCHOE
YUCIIO0, CONPSKEHHBIE KOMIUIEKCHBIE YHCJA, MOAYJIb M apryMEHT
KOMIUIEKCHOTO ~ 4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajredOpanyeckas); yMeTb
IPOU3BOIUTh apu(METHUECKHE JACHCTBHS C KOMILICKCHBIMH YHCIIaMHU;
IPUBOANUTH IPUMEPHI MCII0JIb30BAaHUSI KOMIUIEKCHBIX YHMCEN; ONEpUPOBATh
HNOHATUSMM:  MaTpuua 2xX2  u  3X3,  omnpeaenuTesb  MaTpHIb,

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OITPCACIINTEIIA

VYMeHue onepupoBaTh IMOHATHSAMH: pPalMOHAJIBHBIE, HpPpalMOHAJIbHbIC,
[IOKa3aTelbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpPaBHEHHsS M HEPABEHCTBA, MX CHUCTEMBl; YMEHHE OIIEpUPOBATH
MOHATUSIMU: TOXAECTBO, TOXKIECTBEHHOE IPeoOpa3oBaHUE, YpaBHEHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUH U HEPABEHCTB, PAaBHOCUJIBHOCTH
YpPAaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME pellarb YpPaBHEHHS,
HEPABEHCTBA M CHCTEMBl C IIOMOLIBIO PA3JIMYHBIX IPUEMOB; pEIIATh
YpPAaBHEHUs, HEPABEHCTBA M CHUCTEMBl C I1IapaMETPOM; IPUMEHSATH
YPaBHEHHUs, HEPABEHCTBA, UX CHUCTEMbI Ul DPELUIECHUS MaTeMaTHYEeCKHX

3a]a4 U 3a]a4 U3 pa3IuvHbIX 00JacTeil HayKu U pealbHOM JKU3HU

YMeHue omnepupoBarth MOHATHAMH: (QYHKIUS, YETHOCTh (QYHKIMH,
HNEPUOJIMYHOCTh (DYHKIIMM, OTPAaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTb
GbyHKIMHA, KCTpeMyM (DYHKITUH, HanOOJbIIee W HAMMEHBIIEE 3HAYCHUS
(GyHKLIMU Ha MPOMEXYTKe, HempepbIBHAs (YHKIMS, aCHMOTOTHI rpaduka
GyHKIMM, TiepBas U BTOpasl MPOM3BOAHAs (YHKIIMH, T€OMETPUUYECKUIN U
¢u3nyeckuif CMBICI TNPOU3BOAHOM, TIepBooOpa3Has, ONpeaAeIEHHbIH
UHTETpall; YMEHUE HaXOJAUTh ACHUMMTOTHl rpapuka (QyHKIHH; yMEHHUE
BBIUNCIATh  NPOM3BOAHBIE  CYMMBI, IPOM3BEICHMS, YacTHOIO U
KOMIO3UIMN (DYHKUMN, HAXOOUTh YpaBHEHHE KacaTeIbHOW K Tpaduky
GyHKLIMU; YMEHHE HaXOOUTh HPOM3BOJIHBIE 3JEMEHTApHBIX (DYHKIIMIA;
YMEHHME HCIIOJIb30BaTh IPOU3BOJHYIO JJISi HCCIENOBaHMUS (PYHKIMH,
HaXOJUTh HauOONbIINE W HAaUMEHbIIME 3HAuYeHUS (YHKIMNA; CTPOUTH
rpaukd MHOTOUJIEHOB C HMCIOJB30BAaHHMEM allllapata MaTeMaTH4YeCKOIro
aHaJIM3a; MPUMEHATh MPOU3BOIAHYIO ISl HAxXOXKIACHWUS HAWIydLIEro
pelieHuss B NPUKIAIHBIX, B TOM YHCIIE COLHAIbHO-D)KOHOMHUYECKUX M
¢u3nueckrx 3aaayax; HaXOAUTh IUIOIAAN U 00BEMBI (DUTYpP C MOMOIIBIO

HHTErpaga; NpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOIrO MOACIMPOBAHUA C




MOMOIIbI0 AU(depeHITnaTbHBIX YPaBHECHUI

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs (YHKIUSA,
KOMIO3UIUs (DyHKIMHA, JIuHEHHas (QyHKUUSA, KBaapaTu4yHas (QYHKLUS,
pauMoHanbHass (QYHKLUS, CTENeHHass (QYHKLUUSA, TPUTOHOMETpUYECKHE
¢byHKIMu, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIWU, MOKa3aTelbHas |
jgorapupmuueckass (QyHKLIMH; YMEHUE CTPOUTh TIpapUKH HM3y4EHHBIX
GyHKUMH,  BBINONHATH  NpeoOpa3oBaHus  rpadukoB  (QyHKUUH,
UCMOJb30BaTh Tpa(UKK U1 U3ydeHHs NPOLECCOB M 3aBUCUMOCTEH, NpH
pelIeHNH 33734 W3 JAPYIHX Y4eOHBIX NMPEJAMETOB W 3a/1ad M3 pealbHOU
KHU3HHM; BbIpaXaThb (OpMyJaMH 3aBUCHUMOCTH MEX1Yy BEJIWYMHAMU;
UCIIOJIb30BaTh CBOMCTBA U rpauku (YHKUMHA Ui pEelIeHUs YpaBHEHUH,
HEpaBEHCTB M 3aJad ¢ MapaMeTpamMu; H300pa)kaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUN YPAaBHEHHI, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHUCIE Ha
IPOLIEHTHI, A0JM M 4YacTH, Ha JBWXKEHHE, paboTy, CTOUMOCTb TOBAapOB U
yCIIyT, HAJIOTH, 33/Ja4d M3 00JAaCTH yIpaBJICHUS JTUYHBIMH M CEMEHHBIMU
(buHaHCAMM); COCTaBJIATh BBIPAXKEHUS, YpPaBHEHMs, HEPAaBEHCTBA M HX
CHUCTEMBI IIO YCJIOBHIO 3aJa4d, HUCCIEINOBATH IIOIY4YEHHOE pELICHUE U
OLIEHUBATh IPaBAONOAOOHOCTh pPE3ylbTAaTOB; YMEHHME MOJCINPOBATH
peanbHbBle CUTyallMM Ha S3bIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEJ0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HCIOJb30BAHMEM  ammapara  anreopsl,

UHTEPIPETUPOBATH MOJTYYEHHBIA Pe3yJIbTaT

YMeHue onepupoBaTh MOHATUSAMU: CpelHee apu(MeTHUecKoe, MeIHaHa,
HauOoJbIlIee U HaUMEHbIIIEe 3HAUEHUs], pa3Max, JUCIepCus, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHUE€ W3BJIEKaTh, UHTEPIPETUPOBATH
uH(pOpMalKIO, IPEJCTaBICHHYIO B Ta0lMILaX, HAa AMarpammax, rpadukax,
OTPaKAIOIIYI0 CBOMCTBA PEAIBHBIX ITPOLIECCOB U SIBICHUH; MPEICTABIATH
MHpOpPMALMI0O C TOMOIIbI0O TabauIl W  JAuMarpaMM; HCCIEl0BaTh
CTaTHUCTUYECKUE JlaHHble, B TOM YHCJIE C MPUMEHEHUEM TrpapuuecKux
METO/IOB M AJIEKTPOHHBIX CPEJCTB; rpa)uuecKu Mcciael0BaTh COBMECTHbBIE
HaOJII0IEHNUS C TOMOIIBIO JarpaMM pacCeUBaHUs U JMHEHHON perpeccun
YMeHne onepupoBaTh MOHATHSAMU: CIyYalHBIA ONBIT W CIy4ailHOE
COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHSA; YMEHHE BBIYUCIATH

BEPOATHOCTh C HCIOJB30BaHUEM TIpapUUYecKUX METOJ0B; MPUMEHSAThH
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(GOpMyIIBI CIIOKEHHS W YMHOXCHHUS BEPOATHOCTEH, (OpPMYITy IOIHON
BEPOSATHOCTH, Gopmyny beprymnn, komOuHaTopHbIe (GaKTHl U (HOPMYIIBI;
OLICHMBATh BEPOATHOCTH pPEAJTbHBIX COOBITHH; YMEHHE OIEpUpPOBAThH
NOHATUSMH:  ClIydaiiHas BEJIMYMHA, pacIlpelesieHHe BEpOSTHOCTEH,
MaTEeMaTUYeCKOe OXKUAAaHUE, TUCIEPCHsl M CTaHAapTHOE OTKIOHCHHE
CIlyualiHOW  BENWYMHBI, (QYHKIMHA pPACHpeAeNieHHs W  IUIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACIpE/IeIeHHI; YMEHNE
UCIIOJIb30BaTh CBOMCTBA M3YYECHHBIX PAacHpeAeiCHUN Il pelIeHus 3aay;
3HAKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAHMI; YMEHHE TPUBOIUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YKCEN B TNPHUPOJHBIX W OOIIECTBEHHBIX SIBICHUSAX; YMCHUE
OTIEPHPOBATH TOHATUSMHU: COYETAHWE, MEPECTAHOBKA, YHCIO COYCTAHHIA,
YHUCIO  NEPeCTaHOBOK, OuHOM  HpIOTOHA;  yMEHHME  IPUMEHATH
KOMOWHATOpHBIE (aKThl U PACCYXKACHUS U PEIICHUs 3a7ad; OICHUBAThH
BEPOSITHOCTH PEAJIbHBIX COOBITHI; COCTABISATh BEPOSTHOCTHYIO MOJENb U

WHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMmenue onepupoBaTh MHOHSATUAMHU: TOYKa, MpsAMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMUHA yIia, IUVIOCKUN Yroj, JBYTPaHHbIN
YIOJI, TPEXTPAHHBIM YTOJI, CKPEUIMBAKOIIMECS NPSAMBIE, MAPAIIIEIbHOCTD U
NEePHEHAUKYIISIPHOCTh TPSAMBIX U IUJIOCKOCTEHM, yroi MEXAy MpsSMbIMU,
Yrojdl MEXAYy TMpsIMOM M TUIOCKOCTBIO, Yroid MEXKIY IUIOCKOCTSIMHU,
pacCTOHUE OT TOYKM JO IUIOCKOCTH, PAaCCTOSHUE MEXIY MNPSIMbIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMHU; YMEHHUE HCIIOJIb30BaTh IMPHU PEIICHUU
3aa4 u3ydeHHbIe (DAKTBl U TEOPEMBI MJIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYXAIOIIET0 MHpPA; CTPOUTH MaTEeMaTUYECKHE
MOJEIU C IOMOLIBI0 TEOMETPUYECKUX IIOHIATUM U BEJIUYMH, pEIIATh

CBA3aHHBIC C HUMHU IMPAKTUYICCKUC 3a1a4n

YMeHue onepupoBaTh MOHATUSAMU: IUIOWAAb (QUIYpbl, 00BEM (GUTYDHI,
MHOTOTPaHHUK, NPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOTIOI'DAaHHUKA,
KyO, mapajuienenumnesn, Opu3Ma, NOUpaMuaa, (urypa M TOBEPXHOCTh
BpallleHus, UMWIMHIpP, KOHyc, map, cdepa, miomans chepsl, IUIOMmaib
MOBEPXHOCTU MHUPaMHIbl, NPU3MBI, KOHYyCa, LWIMHIpa, O00bEM KyOa,
IPSIMOYTOJIBHOTO ~ NapajUle/ienuneaa, MNUpaMHUAbl, NPU3MbI, LWIMHIPA,
KOHyca, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYEHMs] KOHyca M IMIMHIPA,
NapajuleJIbHblE OCH WJIM OCHOBAHMIO, CEUEHHE Ilapa, IIOCKOCTb,

Kacaromiascs CCbepI)I, OUIMHApa, KOHYCAa, YMCHHUC CTPOHUTHL CCUYCHHC
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MHOTOTPaHHHKA, M300pakaTh MHOTOTPAaHHUKH, (QUTYpPHl M TOBEPXHOCTH
BpAICHNS, UX CEUCHHsI, B TOM YHUCIIC C MOMOIIBIO AIMEKTPOHHBIX CPEJICTB;
yYMEHHE TNPHMEHITH CBOMCTBA T'€OMETPHUYECKHX (UTYP, CAMOCTOSATEIHHO
(bopMynHpoOBaTH ONpeACeIeHUS U3y4yaeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MpPHU3HAKAX T'€OMETPUYECKUX (UTyp, OOOCHOBHIBATH WIIU
OlpoBepraTh HWX; YMEHUE MPOBOAUTH KIacCHPUKanuio ¢GUryp 1o
Pa3IUYHBIM TIPU3HAKAM, BBINOJIHATh HEOOXOIMMBIC JIOTIOJHUTEIbHBIC

MIOCTPOCHUS

YMeHue onepupoBaTh NOHATHUSMH: JBIDKEHHME B  IPOCTPAHCTBE,
napajuieNIbHbId TIEPEHOC, CUMMETPHsI Ha IJIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00Ms, TOMO00HBIE (GUTYPBI, yMEHUE
pacrio3HaBaTh paBHbIC W IMOJOOHBIC (UTYpPHl, B TOM YHCJIEC B NPHUPOJIE,
HCKYCCTBE, apXUTEKTYpe; UCIOIb30BaTh T€OMETPUIECKHE OTHOUICHUS TIPH
peLICHUH 3aJa4; HAXOJUTh TEOMETPUYECKHE BEIMYUHBI (IUIMHA, YTOJI,
Iomaab, 00bEM) U PELICHUH 33134 U3 IPYTUX YYeOHBIX MMPEJAMETOB U
U3 peabHOM KHM3HH, YMCHHE BBIUUCIIATH T'C€OMETPUYCCKUE BEIUYMHBI
(mHa, yromj, IUIOMIA[b, OOBEM, IUIOMIAb TOBEPXHOCTH), HCHOJIB3YS
U3ydeHHbIE (QOPMYJIBI MU METOJbI, B TOM YHCIIC: IUIOMIA[b MOBEPXHOCTU
MUPaMUIbI, TPU3MBI, KOHYCa, HWIMHIPA, IUIOMaab cdepbl; 00bEM Kyoa,
NPSIMOYTOJIBHOTO  MapaJUICNeNUIela, MMHUPAMUIbI, MPU3MBI, ITHIXHIPA,

KOHYCa, [I1apa; YMEHHE HaXO/IUTh OTHOLIEHNE 00bEMOB MOJIOOHBIX QUTYp

YMeHne ornepupoBaTh MOHATHSMU: MPSIMOYTOJbHAs CUCTEMa KOOPAMHAT,
BEKTOp, KOOpPAMHATHI TOYKH, KOOPJIMHATHI BEKTOpPa, CYMMa BEKTOPOB,
IIPOM3BE/ICHNE BEKTOpA Ha YHUCIO, pa3JIOKEHUE BEKTOpa Mo Oasucy,
CKQJIIPHOE MPOU3BEACHUE, BEKTOPHOE NPOU3BEIAECHUE, YIOl MEXIY
BEKTOpAaMU;, YMEHHUE HCIOJb30BaTh BEKTOPHBIH M KOOPJAMHATHBIA METO]

AJI pCHICHUA TCOMCTPHUICCKUX 3adaY U 3a/la9 ApYTUX y‘le6HLIX npeamMEeTOB
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YMenne BeIOMpaTh MOAXOASIINA METO JJIS PEIICHUS 3a/1a4i; TOHUMaHNe
3HAYUMOCTH MaTeMAaTUKH B H3yYEHUH TMPUPOJHBIX M OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHMUM; yMEHHE pAaClO3HAaBaTh MPOSBICHHE 3aKOHOB
MaTEeMaTHKU B MUCKYCCTBE, YMEHUE MPUBOJAUTH MPUMEPHl MATEMATHUECKUX

OTKPBITHI POCCUICKON U MUPOBOW MaT€MAaTHYECKOW HAYKH




INEPEYEHD 2JIEMEHTOB COAEPXKXAHMUSA, ITPOBEPAEMBIX HA EI'D 110
MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT CO/iep:KAHUSA
1 Yucna u BIYUCIIECHUS

11 Harypanbnble u nensle uncna. [lpu3Haku AeIMMOCTH LEIbIX Yucel

12 Panyonanehple  uyncna. OOBIKHOBEHHBIE U JIECATHYHBbIE JpPOOM, IPOLEHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmerndeckuii KOpeHb HaTypaJlbHOW cTeneHHu. J[elcTBus ¢ apuMEeTHISCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU

14 Crenensb ¢ 1eabIM nokaszareneM. CTeneHs ¢ palMoHaIbHbBIM Noka3areneM. CBoiicTBa
' CTETICHU

15 CuHyc, KOCHHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' APKTaHTEHC YMCIIOBOTO apryMeHTa

1.6 Jlorapudm uucia. JlecATHIHBIE U HATYPAIbHBIE JIOTapUPMBI

HevictButenbHple  4ucia. Apu@MeTHYecKue omnepanuud ¢ JIeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOGnuk€HHble BBIYMCICHUS, IPaBUIla OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3ysbTara BBIYMCICHUN

1.8 [IpeoOpazoBanue BhIpaXKEeHUN

1.9 KommekcHsle yncna
2 YpaBHEHUS U HEpPAaBEHCTBA

21 Llenbie 1 1poOHO-paAIIIOHANIbHBIE YPaBHEHUS

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuronomeTrpruyeckue ypaBHEHHS

2.4 [TokazarenbHble U orapupMUUIECKUE YpaBHEHHUS

2.5 Llenbie U IPOOHO-pAIIOHAILHBIE HEPABEHCTBA

2.6 WppannonanbHble HepaBeHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucTeMbl 1 COBOKYITHOCTH ypaBHEHUN U HEPABEHCTB

2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu

211 Marpuiia cucTeMbl JMHEHHBIX YpaBHEHUH. OnpeaenuTenb MaTPULIbI

3 OyHKIUYU U TpadUKU




Oynkius, cnocodbl 3ananus ¢yHkuuu. I'padux ¢ynkuun. B3aumuo oOpaTHbIE

3 ¢ynkunu. YétHeie n HeuéTHbIe pyHKuuu. [lepuogumueckue GpyHKIIHI
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkuud. Hymn ¢yHKumm.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MuUHUMyMBbl (yHKIuH. HanGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNHU HAa IPOMEXKYTKE
33 CreneHHas (QyHKLUMS C HaTypalbHbIM M LedbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaduKu
3.5 [oka3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
36 Touku paspeiBa. AcumMnToTel rpadukoB ¢yHknmii. CBolicTBa  (yHKIHH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS TIOCIEI0BATEIbHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas nporpeccuu. @opmysa CI0KHBIX TPOIIEHTOB
4 Hauana MaTemMaTu4eckoro aHanusa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoHbIE FI€MEHTAPHBIX (YHKIIUN
[IpuMeHeHHe MPOU3BOAHOM K HCCIEAOBAaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. HaxoxaeHne HauOoNbIIero 1 HauMEHbUIEro 3HaueHUs: (pyHKIUM Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, orepaiuy Haj MHOKecTBamu. J{luarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OrmucarenbHas CTATHCTHKA
6.2 BepositTHOCTB
6.3 KomOunaTtopuka
7 Teomerpust
7.1 @Durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHnats! 1 BEKTOPHI




YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

* MaremaTuka: areOpa U Hadala MaTeMaTHYECKOTo aHalin3a, reoMmetpus. I'eomeTpus, 10-
11 xnmaccel/ Atanacsia JI.C., Byry3os B.®., Kagomies C.b., [To3usik 3.I"., Kucenesa JI.C.,

Axuunonepnoe obmectBo «M3narensctBo «lIpocBemienne»

METOANMYECKHUE MATEPHUAJIBI VIS YYUTEJIA

* Marematuka: anrebpa 1 Hayana MaTeMaTHUYECKOTr0 aHaJIW3a, TeOMETpPHUSL.

» I'eometpus, 10-11 xnacce/Atanacsu JI.C., byry3os B.®., Kagomues C.b., [To3usak D.I".,
Kucenesa JI.C., Akunonepnoe o6uiectBo «3natenscrBo «lIpocseuienue»

* ['eomerpust. Aunaktuueckue matepuaisl 10 kinacc. ABrop: byryzos B.®., IIpaconos B.B.,
AxkmmonepHoe obmiectBo "M3narenscrBo "IIpocBemenue"

* ['eomerpus. Meroauueckue pekomenganuu kK YMK "T'eomerpus 10-11 knacce". ABTop:

Byry3os B.®., [Ipaconos B.B., Akunoneproe obmectso "U3narensctBo "lIpocenienne”

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

* http://window.edu.ru/ DnekTpoHHast OMOINOTEKA YICOHMKOB M METOIMYECKUX MAaTEPHATIOB
* http://www.math.ru Marepuabl mo Mmarematuke B EMUHOM KOJIEKIHH TUPPOBBIX
00pa3oBaTeIBHBIX PECYPCOB

* http://www.bymath.ne t 'azera «MaremaTuka» M3narenbckoro goma «IlepBoe ceHTIOps»
* http://www.uztest.ru 3amaum mo reomerpun: HHHOPMALMOHHO-TIONCKOBAsI CHCTEMA

* http://www.problems.ru KommerorepHas MaTeMaTHKa B IIKOJIE

» http://school.msu.ru Marematuka. [lIkona. Byaymee. Caitt yaurens marematuku A.B.
IlleBkuHA

* http://www.etudes.ru Matemaruueckoe oOpa3oBaHUE: MPOILIOE U HACTOSIIIEE.

WHTepHeTONOIMOTEKA TT0 METOANKE TIPETIOIaBaHNsI MATEMAaTHKH

* http://www.exponenta.ru ITopran Allmath.ru — Bcst MaTemaTnka B 0JJHOM MecTe

* http://www.allmath.ru TlpukmnagHas MaTeMaTHKa: CIIPAaBOYHUK MaTEMaTHUECKUX (GOpMyT,
MPUMEPHI U 337a4H C PEIICHUSIMH

« http://math.rusolymp.ru 3agaysuk 11 MOATOTOBKH K OJIMMITHAAAM 110 MATEMATHUKE

* http://tasks.ceemat.ru 3anumarenpHas MaremMatuka — OJIMMITAA/IbI, UTPbI, KOHKYPCHI 110

MaTreMaTUKe IS IKOJILHUKOB
* http://www.math-on-line.com Maremaruueckue oTUMIMAABI I KOJILHUKOB

« http://www.olimpiada.ru MaremaTiuecKkre OJIMMITHAILI ¥ OJMMIIMAIHBIE 3204491
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http://www.uztest.ru/
http://www.problems.ru/
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