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INOACHUTEJIbBHAS 3AIINCKA

['eomerpus sBIseTCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
00pa3oBaHus, TaKk Kak 00ecreuuBaeT BO3MOXKHOCTh U3Y4EHUs AUCLHUILUIMH €CTECTBEHHO-HAyYHOU
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 BBIIBUraThb 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 MHIMBUyalbHBIX CIIOCOOHOCTEH OOYy4aroIIMXCsl MIpPU H3yYEHUM TEeOMETpUH, Kak
COCTaBJIAIOLIEH IpeaMeTHO obOnactu «MaremaTuka W MH(QOpPMAaTHKa» 4vepe3 obecreyeHue
BO3MOXXHOCTH IPUOOPETEHUsI U HUCHOJIb30BaHUS Oojiee INIyOOKHX T€OMETPUYECKHMX 3HAHUM U
NeMCTBUH, CHenU(UIHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIEUIHOTO MPO(eCcCHOHATBHOTO
00pa30BaHusl, CBA3aHHOTO C UCIIOJIb30BAaHUEM MaTeMaTHKH.

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

paclIMpeHue NpPEACTaBICHUs O TIEeOMETPUM KaK 4YacTh MHUPOBOW KYJIbTYpbl U
(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 amnmaparta 1no pasjaeny «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 M HAXOJIUTh HECTAHJAPTHBIE CIOCOOBI PELIeHUs 3a1a4;

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, (OopMUpOBaHHME MOHMUMAHUS POJIM AKCHOMATHKU MpPHU 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 [PaKTUUYECKUM cojepxaHueMm, (OpMUPOBaHUE
OpeACTaBiIeHUss O HEeOOXOAMMOCTH JI0Ka3aTeIbCTB MpU OOOCHOBAaHMM MaTeMaTHYECKHX
YTBEPKICHUM U POJIM aKCUOMATHUKHU B IIPOBEACHUU JNCIYKTUBHBIX PACCYXKICHUM;

pa3BUTHE M COBEPILIEHCTBOBAHME WHTEIIEKTYaJlbHBIX M TBOPUYECKHUX CIIOCOOHOCTEN
oOyJaromuxcsi, MO3HAaBATE€IbHOW aKTHMBHOCTH, MCCIEI0BATENbCKUX YMEHUH, KPUTUYHOCTH
MBIIUIEHUs, HHTEpECca K U3yYEHUIO T€OMETPUH;

¢dopmupoBaHrue (YHKIMOHAIBHOW T'PAaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHU: YMEHHS
pacro3HaBaTh IPOSIBICHHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peasbHbIX JKU3HEHHBIX CUTYalUSX U MPH U3YUYEHUU APYTUX y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTE M 3aKOHOMEPHOCTEW, MOJEIUPOBAHUS pEalbHBIX CHUTYallUH, WCCIECIOBaHUs
IIOCTPOEHHBIX MOJENIEH, MHTEPIIPETALUU TI0JyYEHHBIX PE3YyJIbTaTOB.



OCHOBHBIMHU COJIEP)KATEeIbHBIMUA JIMHUSAMH ydeOHoro Kypca «l'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,
pelieBaHTHBIMHM T€OMETpUU Ha yriayOn€HHOM ypoBHe oOyuyeHus 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 o00pa3oBaHHs, COOTBETCTBYIOIIEE MPEIMETHBIM  pe3yJibTaTaM  OCBOCHUS
OenepasibHO pabouell MPorpaMMebl, pacrpene’éHHbIM M0 ToAaM O00y4YeHUs, CTPYKTYPUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPHUHIUIUATBHBIM BOIpOcaM OOydJaromuecs
oOpalajaiuch HEOJHOKPAaTHO. OTO IO3BOJISIET OPraHM30BaTh OBJAJIEHUE T'€OMETPUUYECKUMU
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
CBSI3H.

[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 OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUs MaTeMaTHUKU C YYETOM 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 ygaca (3 yaca B Henento), B 11 kmacce — 102 yaca (3 yaca B Heeno).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

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

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJIEIbHbIE U
CKpeluBaroImuecs npsamele. [Ipu3Haku cKpelnBaOmuUXcs OpsAMbIX. [lapanenbHOCTh IPSIMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IMApAJUICIIbHBIC IIPSMBIE B IIPOCTPAHCTBE, NAPALICIBHOCTh TPEX
OPSMBIX, ApPAUICIBHOCTh NPAMOM M IUIOCKOCTH. [lapamiensHOe UM LEHTPAJIBHOE
IPOEKTHpPOBaHue, n3odpaxxenue ¢uryp. OCHOBHbIE CBOMCTBA MapaIeIbHOTO POEKTUPOBAHMS.
N300pakenue 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:  NEPIEHIMKYJSAPHBIE IpPsAMBIE B
IIPOCTPAHCTBE, NPSMBbIE IApPAJUICIbHBIE M IEPHEHIUKYISIPHBIE K IUIOCKOCTH, IPU3HAK
NEPHEHAUKYJIIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMON NEpPHEHAUKYJISPHON
IUIOCKOCTH. OpTOroHalnbHOE MPOEKTUpOBaHuE. [lepneHauKyIsp U HAKIOHHBIE: PACCTOSHUE OT
TOYKH J10 IJIOCKOCTHU, PACCTOSIHUE OT MPSIMOM J10 IIOCKOCTH, MPOEKIUs (PUIYPBhI HA IJIOCKOCTb.
IlepneHquKyISIPHOCTD TUIOCKOCTEN: IIPU3HAK NIEPIEHIUKYISIPHOCTH IBYX ILUIOCKocTer. Teopema
0 TPEX MEPHEHAUKYIAPAX.

VYTIIBl B IPOCTPAHCTBE: YIol MEKIY MPSIMOU U IUIOCKOCTBIO, IBYTPAaHHBIN yroJl, JTMHEWHBII
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 MHOrOrpaHHHMKOB, pa3BEpTKa MHororpaHHuka. IIpusma: n-yroapHas npusMma,
npsiMasi 1 HAaKJIOHHAs MPHU3MbI, OOKOBas M IOJIHAs MOBEPXHOCTh Npu3Mbl. [lapannenenumnen,
NPSMOYTOJIBHBIA MapajulesIeNIiNel W ero coWcrBa. Kparyaillume nyTH Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Oiinepa. I[IpoctpanctBenHas teopema Iludaropa. [Mupamuma: n-
yrojibHasi NUpaMuia, NpaBuibHasg U yceu€HHast nmupamubl. CBoiicTBa pédep u OOKOBBIX TpaHei
NIpaBUIBHON TNHpamuibl. [IpaBuiibHBIE MHOTOTpaHHHKH: IPAaBHIIbHAs NpHU3Ma M IpaBUIIbHAs
NUpaMuJia, MpaBUiIbHASL TPEYTOJIbHAS MUpaMKJIa U MPpaBUIbHBIN TeTpadap, KyO. Ilpencrasnenue
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 TPsAMOM mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
[IPaBUJILHOM MUPAMUJIBI, TEOPEMA O ILIOIIAN YCEUEHHON MUPAMUIBI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPABUIBHBIX MHOI'OTPAHHUKOB.
CummeTpyusi B IpaBUIBHOM MHOTOTPaHHUKE: CUMMETPHUS NapajUielenunena, CUMMETPHs
MIPaBUJIBHBIX MTPU3M, CHMMETPHS IPABUIIBHON TUPaAMUBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

ITonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOD, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAIPABIICHHBIE W ITPOTHBOIOJIOKHO HAIlpaBICHHbIE BEKTOpBI. 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
Tpéx BekTopoB. [IpaBuio mnapamnenenunena. TeopemMa O pa3IoXKEHUHM BEKTOpa IO TPEM
HEKOMIUIAaHapHbIM ~ BekTopaM. lIpsMoyrosnbHas cucrema KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunarsl BekTopa. CBA3b MeXAy KOOpAMHATAMHU BEKTOpAa W KOOPJAMHATAMH TOYEK. YTOJ
Mexy BekTopamu. CKaasipHOE IPOU3BEIEHUE BEKTOPOB.

11 KJIACC

Tesa BpaleHus

[ToHATHS: UMIMHAPUYECKAsE IMOBEPXHOCTh, KOHUYECKash IOBEPXHOCTh, cheprueckas
IIOBEPXHOCTh, OOpasyouue MnoBepxHocTed. Tema BpalleHMs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, chepa, map. BzaumHoe pacrnonoxeHnne cepsl U INIOCKOCTH, KacaTelbHas IIOCKOCTh 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€. OO0bEM NpsAMOM W HAKIOHHOM HPU3MBI, LWIMHApA,
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 MHOTOTpaHHUKA, OIIMCAHHOTO OKOJIO C(ephl, chephl, BHUCAHHON B
MHOTOTPaHHUK WJIM TEJIO BPAILCHMUS.

[Tnomanp MOBEPXHOCTH LMJIMHIpPA, KOHYycCa, Iuiomans cdepsl u e€ dacteir. [lomodue B
npoctpadctBe. OtTHomeHne 00BEMOB, IUIOMAAEH MOBEPXHOCTEH MOAOOHBIX  (Uryp.
[TpeoOpa3oBanue nonodOus, romoTeTus. PemeHue 3agay Ha IUIOCKOCTH C MCIIOJIb30BAaHHEM
CTEPEOMETPUUECKUX METOJIOB.

[ToctpoeHne ceyeHMI MHOTOTPAHHUMKOB W TEJd BpAIICHUS: CEYEHUs MWIMHApA
(mapayuielbHO W TMEPIEHAMKYISIPHO OCH), CEYEHHUs KOoHyca (mapayjielibHble OCHOBAaHHIO U
NPOXOJAILINE Yepe3 BEepIIMHY), CEYEHMs 11apa, METOAbl MOCTPOCHUSI CEUCHHM: METOJ CJIEI0B,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METO/ IEPEHOCA CEKYILEH TIIOCKOCTH.

BexTOpbl M KOOPpAUHATHI B IPOCTPAHCTBE

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

JIBH2KeHHS B IIPOCTPAHCTBE

JBwxkenuss npoctpanctBa. OrtoOpakeHus. J[BwkeHus u paseHcTBO ¢uryp. OOmme
CBOMCTBA JBW)KCHUH. Buabl NBM)KEHMII: MapajuIeIbHBIA IEPEHOC, LEHTPAIBbHAS CUMMETpUS,
3epKajibHasi CHMMETpUsI, TOBOPOT BOKPYT npsimoil. IIpeoOpazoBanus noxpodus. [psmas u chepa
Olinepa.



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

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaxaanckoe BOCIMTaHUE:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OO0YyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHa POCCHIMCKOro OOIIECTBA, MPEACTABICHUE O MaTEMaTHUYECKUX OCHOBAX
(YHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYp TpakIAHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTHUTYTAMHU B
COOTBETCTBUU C UX (PYHKIUSIMHU U Ha3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OpMUPOBAHHOCTh POCCUNCKOMN IPa’kJaHCKON MIEHTUYHOCTH, YBAXKEHUS K MPOILIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHUCKHUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJIblI, UCIOJIb30BAHUE 3TUX JIOCTUKEHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAaHHWE  JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOT0 MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
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, O0OBEKTOB, 3aJay, pEHICHWH, pacCyKIEHUH, BOCIHPHUUMUYUBOCTh K
MaTEeMaTUYECKUM acTieKTaM Pa3InYHbIX BUJIOB UCKYCCTBA,

5) puzuveckoe BocnuTaAHME:

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),
(bu3HYEeCKOe COBEPIIICHCTBOBAHUE NP 3aHITHIX CIIOPTHUBHO-030POBUTEIHHOM JIEATETbHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPYNly, OCO3HAHHE IIEHHOCTH TPYIO0Jt00Us, UHTEpEC K pa3inuHbIM cepam
MpoECCHOHAIBHON JESTEIIbHOCTH, CBS3aHHBIM C MAaTEMaTHKOW U €€ MPHIOKEHUSIMH, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mnpodeccut W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4ecKoMy oOOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 33/1a4 MaTEeMaTUYECKON HAMPaBICHHOCTH;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYpbl, IOHUMaHHE BIHUSHUS COLUAIBHO-
HSKOHOMHUYECKHUX TIPOLECCOB HA COCTOSHUE MPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HAHUE
r00aMbHOTO  XapakTepa  JKOJOTHYECKHMX  MPOOJieM, OpHUEHTAIMs Ha  NPUMEHEHHE
MaTeMaTUYeCKUX 3HAHUW JJIs pelieHus 3a7ad B 00JIACTU OKPYXKAIOUIEH Cpefbl, TUIAaHUPOBAHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JIsl OKPYXKaIOLIEH Cpeibl;

8) neHHOCTH HAYYHOI'0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pasBUTHSI HayKH W OOILIECTBEHHOW MPAKTHUKH, TOHUMAHME MaTEMaTUYeCKOH HayKH Kak chepsl
YeJI0BEUYECKON JESTEIbHOCTH, 3TANlOB €€ pa3BUTUS U 3HAYUMOCTHU JUIs pa3BUTHS LIMBUIIU3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMATUKU U MATEMaTUYECKOU KyJIbTYpOU KaK CPEICTBOM IIO3HAHUS MHUPa,
TOTOBHOCTH OCYILECTBIIATH POCKTHYIO M UCCIIEN0BATEIbCKYIO NE€ATEIbHOCTh MHANBHYaIbHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

BBISBIIATh M XapaKTEPU30BATh CYLIECTBEHHbIE INPHU3HAKM MAaTEMATHUYECKHX OOBEKTOB,
NOHATUHM, OTHOWIEHMH MEXAY MOHATUAMHU, (OpMyIUpOBaTh ONpEAETICHUsS MOHATHH,
yYCTAaHABJIMBATh CYHICCTBEHHBIH NpPHU3HAK KIACCH(HUKAIMKA, OCHOBAHUS Ui O00OUICHHS W
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIHUPOBAaTh U MNPeoOpa3oBHIBaTh CY)XIEHUS: YTBEPAUTEIbHBIE U
OTpHIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE;

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOPEUYUsS B (akTax,
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), BBICTpaMBATh AapryMEHTALMI0, MPUBOAUTH IPUMEPHl U KOHTPIPUMEDHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOJIbI;

BbIOMpaTh CHoco0 pemieHus YydeOHOM 3amgaun (CpaBHMBAaThb HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh Hauboyee MOAXOMAIIMI C Y4ETOM CaMOCTOSITENIbHO BBIJIETICHHBIX
KPUTEPHEB).

ba3oBblie uccienoBaTe/bCKue 1eHCTBHA:

MCIIOJIb30BaTh BOIPOCHI KaK MCCIIE0BATENbCKUI MHCTPYMEHT MO3HAHUS, (OPMYIUPOBAThH
BONPOCH], (UKCHPYIOIIME MPOTUBOpEUYHe, MpoOjeMy, yCTaHaBIMBaTh HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3UIINI0, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO — CIUIAHMPOBAHHBIM  DKCIIEPUMEHT, MCCIEIOBAHHUE IO
YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHUYeCKOro OObEKTa, SIBJIEHUS, IPOLIECCa, BBISIBICHUIO
3aBUCUMOCTEN MEXy 00bEeKTaMu, SIBJICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENIbHO (hOpMYyIUpPOBaTh 000OIIEHNS U BBIBOJIBI 10 pe3yabTaTaM MPOBEIEHHOTO
HaOJI0IeHNUs, UCCIIEIOBAHMSI, OLIEHUBATDh JTIOCTOBEPHOCTh MOJIyYE€HHBIX PE3yJIbTaTOB, BHIBOJIOB U
00001IeHNI];

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIlEcca, a TAK)Ke BbIIBUTaTh MPEINOI0KEHUS O
€r0 pa3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ nnopmanmeii:

BBISBJIATH JePUIUTHI HHPOPMAINH, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha BOIIPOC M IS
pelleHus 3aauu;

BBIOMpaTh HMHPOPMALMIO H3 MCTOYHUKOB pA3jIMYHBIX THUIIOB, AaHAIM3HPOBATH,
CHUCTEMaTH3UpOBaTb U HHTEPIPETUPOBATh MHMOPMAIMIO PA3IUYHBIX BUAOB U (HopMm
MIpeJICTaBICHHUS,



CTPYKTYpHPOBaTb  HMH(GOPMAIMIO, MPEACTaBIATH €€ B  pasuuuHBIX  (opmax,
WITIOCTPUPOBATh IpaUuecKy;

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

KoMMyHUKAaTHBHBbIE YHHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCIIPUHUMATh M (OPMYIMPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LIEISAMH
OO0IeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXATh CBOIO TOYKY 3PEHHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaX, JaBaTb TIMOACHCHUA II0 XOAY pClICHUA 3aJadd, KOMMCHTHUPOBATH HOHy‘-ICHHBIfI
pe3ysbTar;

B XO0JZle 00CYXIEHHS 3aJaBaTh BOIPOCH! IO CYIIECTBY OOCYXKIAaeMOW TEeMbI, IPOOJIEMBI,
perraeMoit 3a1auu, BBICKA3bIBATh HJCH, HAICJICHHBIC HA IOMCK PELICHUs, COIOCTABISATH CBOM
CYKACHUA C CYXIACHUAMH APYIrUX YYaCTHUKOB AHajIora, O6H3py‘)KI/IBaTI) pas3iniue U CXoACTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBATh Pa3HOTIIACHS, CBOU BO3PAKCHUS;

IPE/ICTABIATh PE3yJIbTAaThl PEHICHUs 3a/aud, DKCIIEPUMEHTa, HCCIEJOBaHHS, IPOCKTa,
CaMOCTOATENIFHO BBIOMPATh (opMar BBICTYIUICHHS C y4ETOM 33/a4 NpPE3eHTANH |
0COOEHHOCTEHN ayAUTOPHH.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

COCTABIIATh IUIAH, aITOPUTM PEIICHHs 3aJaud, BBIOMpATh CIOCO0 pEmeHHus ¢ y4ETOM
UMEIOINXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHTHI PEIICHH ¢ y4€TOM HOBOM MH(OPMALIUY.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

BJIAJIETh HABBIKAMU TTO3HABATEIHLHON pedIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIUTENBHBIX TPOIIECCOB, WX pE3yJbTaTOB, BIAJETh CIIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS TPOLIecca U pe3ybTaTa PelIeHNss MaTeMaTHUeCKON 3aj1auu;

OpEeIBUIETh TPYJHOCTH, KOTOpbIE MOTYT BO3HMKHYTh INPH pEIIEHUH 3a/auld, BHOCUTh
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, AHHBIX, HAMJIEHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBaTb COOTBETCTBME pe3yibTaTa MLEIHM M YCIOBHSIM, OOBICHATH HPUUYMHBI
JOCTMDKEHUSI WM HEJAOCTHXKEHHsI pe3yJbTaTOB JESATEIbHOCTH, HAXOAUTh OIIMOKY, /1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

NOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaJIbHONH pabOThl IpU
pelieHUMH y4eOHBIX 3a/a4, HIPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM pPaOOTHI, paclpeaessiTh BHIBI pabOT, TOTOBApUBATHCS, OOCYXKIATh
MIPOIIECC U PE3YbTAT pabOThI, 0000IIaTh MHEHUS HECKOIBKHX JTFOJICH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboThl (00CyXIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
HITYpPMBI» U HWHBIE), BBIMOJHATH CBOIO 4YacTb pabOThl U KOOPAWHUPOBATH CBOM JIEHCTBHS C
NPYTUMH 4JIEHAaMH KOMAaHJbI, OIIEHWBAaTh KAadeCTBO CBOEro BKJIaJa B OOMUK TPOIYKT IIO
KPUTEPHSIM, CHOPMYITUPOBAHHBIM YIaCTHUKAMH B3aMMOICHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATDBI



K xoniy 10 kiacca o0yyaromuiicss HAyIuTCs:

CBOOOIHO ONEpHPOBATh OCHOBHBIMH MOHATUSIMH CTEPEOMETPHUHN NIPU PEIICHUH 3a1a4d U
IPOBEICHUN MaTEMATUYECKUX PACCYKICHUIA;

NPUMEHATh AKCHOMBI CTEPEOMETPUH M CIEICTBHA W3 HHUX TPH pEIICHUU
reOMETPHUYECKUX 3a]1a4;

KJIacCH(UIUPOBATH B3aUMHOE PACIIOIOKEHUE NPSAMBIX B IPOCTPAHCTBE, INIOCKOCTEH B
IPOCTPAHCTBE, MPSAMBIX U TNIOCKOCTEH B IPOCTPAHCTBE;

CBOOOIHO ONEpPHPOBATH MOHATUSAMH, CBS3aHHBIMU C yIJIaMH B HPOCTPAHCTBE: MEXIY
OPSMBIMU B IPOCTPAHCTBE, MEXK1Y MPSIMOM U IJIOCKOCTHIO;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU, CBI3aHHBIMH C MHOTOI'PaHHUKAMU;

CBOOOZHO pAacHo3HaBaTh OCHOBHBIC BHIBI MHOTOTPAaHHUKOB (IIpHU3Ma, MUpPAMHIA,
IPSIMOYTOJIBHBIN MapajieNenunen, Kyo);

KJIacCH(pUIUPOBATH MHOTOTPAHHUKH, BEIOMPasi OCHOBAHUS JUIsl KIIaCCU(UKAINH;
CBOOOZHO OIEpPUPOBATh MOHSATHSIMH, CBS3aHHBIMA C CEYEHHEM MHOTOTPaHHHKOB
IUIOCKOCTBIO;

BBITIOJIHATH HapauIeIbHOE, [IEHTPAIFHOE H OPTOrOHAJIBHOE MPOSKTHPOBaHKE (UTYp Ha
TUIOCKOCTB, BBIIOJHATH U300paKeHHs (PUTYp Ha IJIOCKOCTH;

CTPOUTH CEUYEHUS] MHOTOTPAHHUKOB Pa3IMYHBIMU METOJAMH, BBIIOJIHSTH (BHIHOCHBIC)
IUIOCKHE YEPTEXKH M3 PHCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHH3Y;

BBIUUCIIATh IUIOMIAM TIOBEPXHOCTEH MHOTOTPAaHHHMKOB (NIpHU3Ma, MHPaMUIA),
reOMETPUYECKUX TeJl C IPUMEHEHnEM (HOopMyIT;

CBOOOJTHO ONEpUPOBATh MOHSATHSIMH: CHUMMETPHS B MPOCTPAHCTBE, LEHTP, OCh W
IUIOCKOCTh CHMMETPHH, LIEHTP, OCh M TNIOCKOCTh CHMMETPHHU (HUTYPHI;

CBOOOJTHO OTIEPUPOBATH MOHATHUSMH, COOTBETCTBYIOIIMMH BEKTOPaM M KOOpAWHATAM B
IPOCTPAHCTBE;

BBITIOJIHATH JI€HCTBUS Ha/l BEKTOPaMH;

pemaTh 3aJa4d Ha JIOKA3aTeNIbCTBO MATEMAaTHYECKHUX OTHOIICHWH M HaXOXICHHE
IreOMETPUYECKUX  BEIMYUH, MPUMEHSS M3BECTHbIE METOAbl IPH  PELICHUU
MaTeMaTHUYECKUX 33/1au MOBBIIIEHHOTO M BEICOKOTO YPOBHS CII0)KHOCTH;

NPUMEHSATH MPOCTENIINE TPOrpaMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHYECKUX 3a]1aY;

U3BJeKaTh,  NpeoOpa3oBbIBaTb M HMHTEPIPETHpPOBaTh  HMHGMOpMAIMIO O
IPOCTPAHCTBEHHBIX TEOMETPHUECKUX (HUTypax, IMPEACTABICHHYI0 Ha 4YepTexax |
pPHUCYHKaX;

NPUMEHATh TIONYYEHHBIE 3HAHUS Ha TNPAKTUKE: CPaBHMBATh W aHAJIM3UPOBATH
peanbHBIE CHUTYAIlH, IPUMEHITh U3YUSHHBIE MOHSTHS B MPOIECCE MOWCKA PEIICHUs
MaTeMaTHYecKu cHOpMyTUPOBAHHON MPOOIEMbI, MOJETUPOBATh PEAlbHbIE CUTYalluu
Ha S3bIKE TEOMETPUH, MHCCIEOBAaTh IOCTPOCHHbIE MOJEIM C HCIOJIb30BAHUEM
TE€OMETPUYECKUX TIOHSATHH W TEOpeM, ammapara anreOphl, pemaTh NpaKTHYeCKHe
3aJ1auM, CBS3aHHBIC C HAXOXKICHUEM T€OMETPHUECKUX BEITHUYNH;

UMETh TPENCTaBICHUSI 00 OCHOBHBIX JTalax pPa3BHTUS T€OMETPHH KaK COCTaBHOU
JacTu pyHIAaMEHTa Pa3BUTHS TEXHOJIOTHIA.

K konmy 11 ky1acca o0yyaromuicss Hay4YUuTCs:



CBOOOJHO OTEPUPOBATH MOHATHIMHU, CBSI3aHHBIMU C IWIHHIPUYECKON, KOHHYECKON U
chepryecKoi TOBEPXHOCTAMHU, OOBSICHATH CIIOCOOBI IMTOTYUEHUS,;

ONEepUpPOBATh MOHITUSIMHU, CBS3AHHBIMHU C TEJIaMH BpAIICHMS: LHUIUHAPOM, KOHYCOM,
chepoit u mapowm;

pacno3HaBaTh Teja BpaileHus (IMIHHIP, KOHYC, cdepa 1 1map) u 0ObIACHITH CIIOCOOBI
MOJTyYEHUS Tell BpallleHus;

KJIacCCU(UIIMPOBATH B3aUMHOE PACIOI0kKeHUE cephl U MIOCKOCTH;

BBIUMCIISTh BEJIUYMHBI 3JIEMEHTOB MHOTOIPAaHHUKOB U Tell BpalleHus, o0bEMBI U
IUIONIA/IM MOBEPXHOCTEH MHOTOTPAHHUKOB U TN BPAIICHUS, TEOMETPUUECKUX Tell C
pUMEHEHUEM (OPMYIT;

CBOOOJHO ONEPUPOBATH MOHSATHSAMH, CBS3aHHBIMH C KOMOWHALMSMU TN BpaLICHUS U
MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIMCAHHBIN B cpepy M OMUCAHHBINA OKOJIO chepsl,
cdepa, BMcaHHAsi B MHOTOTPAHHUK HJTU TEJIO BPAIICHHUS,

BBIYUCIIATH COOTHOIICHHSI MEXKIY TUIONIQISIMHA ITOBEPXHOCTEH M 00bEMaMHU TTOT0OHBIX
Ten,

n300paxarh HW3ydaeMble (DUTYpBI, BBIOJHATH (BBIHOCHBIC) IUIOCKHE YEPTEKU H3
PUCYHKOB HPOCTBIX OOBEMHBIX (UTYpP: BHI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TeJ BpaIlICHHUS;

U3BIIEKATD, UHTEPIIPETUPOBATD u peoOpa3oBLIBAThH uH(bOpMAaIUIO 0
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTYypax, MPEACTABICHHYIO Ha YepTexax u
PHUCYHKAX;

CBOOOIHO OMEPUPOBATH IOHATHEM BEKTOP B IIPOCTPAHCTBE;

BBITIOJHATH OINEPalMK HaJl BEKTOPaMHU;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B JIEKAPTOBOIl cUCcTeMe KOOPAMHAT;

pemiaTh TEeOMETPUYECKUE 3aJayd Ha BBIYHCICHUE VYIJIOB MEXKIYy MPSAMBIMA H
IUIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUN OT TOYKH 10 IUIOCKOCTH, B IIENIOM, Ha
MIPUMEHEHHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia IPH PEIICHUH;

CBOOOJHO OIEpPUPOBATH TMOHSATUSMHU, CBSI3aHHBIMU C JBWKEHHEM B MPOCTPAHCTBE,
3HATh CBOICTBA IBHMKCHHM;

BBIMIOJHATh HM300pakKeHHsT MHOTOTPAaHHUKOB M TeN BpallleHUS NP MapalljieIbHOM
MepeHoCce, MEHTPATBHONH CUMMETPHUH, 3epKaTbHOH CHMMETPHH, TIPH TTOBOPOTE BOKPYT
psIMOM, TIpeoOpa3oBaHus O100HS;

CTPOUTh CEYCHUS MHOTOTPDAaHHUKOB W TeJl BpANICHUS: CEYCHHS IMIIMHIpPA
(mapamieNnbHO W MEPIEHANKYIISPHO OCH), CEYCHHS KOHYca (MapajuiebHble OCHOBAHHUIO
U TIPOXOJISIIIKE Yepe3 BEPIINHY), CEUCHUS 1apa;

UCIIOJIb30BAaTh METOBI TIOCTPOSHUS CEUEHUH: METOJ CIICIOB, METOJ BHYTPEHHETO
MPOEKTUPOBAHUS, METO/]T TIEPEHOCA CEKYIIEH MI0CKOCTH;

JIOKa3bIBaTh T€OMETPUUECKHIE YTBEPKICHUS;

MPUMEHITh TEOMETpHYECKHE (aKThl JUIS PEIICHUS CTePEOMETPHUYCCKHX —3ajad,
MPEJIONIaraoIINX HECKOJIBKO IIaroB PelIeHUs], €ClIi YCIOBUS IPUMEHEHHUS 3a/laHbl B
SIBHOW W HESIBHOU (hopMme;

pemath 3aJayd Ha JIOKA3aTelbCTBO MAaTEMAaTHUYECKUX OTHOIICHUH W HaXOXICHUE
TCOMETPHUYSCKUX BEIIMYUH;

MPUMEHSTH MPOTPAMMHBIE CPECTBA U AJIEKTPOHHO-KOMMYHHUKAIIIOHHBIE CUCTEMBI TIPH
pEIICHUN CTEPEOMETPUICCKIX 33]1aY;



MNPUMCHATH TMOJYUCHHBIC 3HAHHA Ha MPAKTUKC: CpaBHHUBATb, AHAJIW3UPOBATL U
OLICHUBATh PEATbHBIC CUTYAINH, TPUMEHATh N3yYCHHBIC TOHATHS, TEOPEMBI, CBOHCTBA
B Ipolecce TOMCKAa pEUICHHs MaTeMaTH4ecKd C(HOPMYIMPOBAHHONW MPOOIEMBI,
MOZACIINPOBATH PCAJIBHBIC CUTYallUN HaA A3BIKC I'COMCTPUU, UCCIICAOBATL TOCTPOCHHBIC
MOJIETIH C WCIIOJIb30BAaHUEM I'€OMETPUUYECKUX MOHATHH M TeopeM, ammapara ajureopsl,
pelnIaTh NPakTUYeCKUe 3aa4ur, CBSI3aHHbIE C HAXOKACHHUEM TeOMETPHUCCKUX BEJTHYHH;
UMETh TIPEJICTABICHUS 00 OCHOBHBIX JTamax pa3BUTHA I'€OMETPUM KaK COCTaBHON
qyacT (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHA.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanuyecTBo 4yacoB
Ne HanmeHnoBaHue pa3je/ioB U TeM JJeKTpOoHHbIE (HU(PPOBBIE)
Konrtpoabnbie IIpakTnueckue
n/n MPOrpaMmabl Bceero o0pa3oBaTte/ibHbIE pecypcChl
padoThI padoThI
https://lesson.edu.ru/902.3/10?class=10
1 BBezeHue B crepeoMeTpuio 23 1 https://lesson.edu.ru/02.3/10?class=10
B https://lesson.edu.ru/902.3/10?class=10
2 SAMMHOC PACHOIOACHHIE TPAMBIX B 6 1 https://lesson.edu.ru/02.3/10?class=10
IIPOCTPAHCTBE
[Lan AT HOCTE IDAMELX 1 https://lesson.edu.ru/902.3/10?class=10
3 pasie . OCTh TP 8 https://lesson.edu.ru/02.3/10?class=10
IIJIOCKOCTCHU B HpOCTpaHCTBe
e D e HAHKVISDHOCTE HOMMEX I https://lesson.edu.ru/902.3/10?class=10
4 priet Uy p P 25 https://lesson.edu.ru/02.3/10?class=10
IIJIOCKOCTEN B IIPOCTPAHCTBE
https://lesson.edu.ru/902.3/10?class=10
5 VYTIBl ¥ pacCTOSIHHS 16 1 https://lesson.edu.ru/02.3/10?class=10
https://lesson.edu.ru/902.3/107class=10
6 MHororpaHHUKH 7 1 https://lesson.edu.ru/02.3/10?class=10
https://lesson.edu.ru/902.3/10?class=10
7 Bekrtopsl B mpocTpaHCcTBE 12 https://lesson.edu.ru/02.3/10?class=10
8 [ToBTOpEeHue, 0000IICHNE U 5 2 https://lesson.edu.ru/902.3/10?class=10



https://lesson.edu.ru/902.3/10?class=10
https://lesson.edu.ru/02.3/10?class=10
https://lesson.edu.ru/902.3/10?class=10
https://lesson.edu.ru/02.3/10?class=10
https://lesson.edu.ru/902.3/10?class=10
https://lesson.edu.ru/02.3/10?class=10
https://lesson.edu.ru/902.3/10?class=10
https://lesson.edu.ru/02.3/10?class=10
https://lesson.edu.ru/902.3/10?class=10
https://lesson.edu.ru/02.3/10?class=10
https://lesson.edu.ru/902.3/10?class=10
https://lesson.edu.ru/02.3/10?class=10
https://lesson.edu.ru/902.3/10?class=10
https://lesson.edu.ru/02.3/10?class=10
https://lesson.edu.ru/902.3/10?class=10

cUCTeEMaTHU3alus 3HaAaHUN

https://lesson.edu.ru/02.3/10?class=10

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102



https://lesson.edu.ru/02.3/10?class=10

11 KJTACC

KoaundecTBo yacoB
HanmeHoBaHMe pa3jae/ioB U TeM JJieKTpOoHHbBIE (HU(PPOBBIE)
Ne n/mm Kontponbnbsie IlpakTnyeckue
NporpaMMbI Bcero oOpa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
https://lesson.edu.ru/902.3/117class=11
1 AHaTUTHYECKAs TCOMETPHUS 15 1 https://lesson.edu.ru/02.3/11?class=11
a 606 https://lesson.edu.ru/902.3/11?class=11
2 OBTOPCHHUE, 00O meHIfeH 15 1 https://lesson.edu.ru/02.3/11?class=11
cucreMaTrui3anusa 3HaHuu
https://lesson.edu.ru/902.3/117class=11
3 OO0BEM MHOrOrpaHHUKA 17 1 https://lesson.edu.ru/02.3/11?class=11
https://lesson.edu.ru/902.3/117class=11
4 Tena BparieHus 24 1 https://lesson.edu.ru/02.3/11?class=11
oma OBEDXHOC o6EE https://lesson.edu.ru/902.3/11?class=11
W ITOBECPXHOCTHU U '‘bEMBI
5 TTotan P 9 1 https://lesson.edu.ru/02.3/11?class=11
KpYTJIBIX TEN
https://lesson.edu.ru/902.3/11?class=11
6 JIBrOKEeHUS 5 1 https://lesson.edu.ru/02.3/11?class=11
HoBTonere. o6oGMeHIe I https://lesson.edu.ru/902.3/11?class=11
7 OBTOPEHHE, 0DOBIIE Ve 17 2 https://lesson.edu.ru/02.3/11?class=11
cucreMaTrul3anusa 3HaHUuu
OBIIEE KOJIMYECTBO YACOB I1O 102 g 0

[TPOI'PAMME
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MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJILHOM ITIPOT'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble MpeAMeTHBIE Pe3yJILTATHI 0CBOEHHS OCHOBHOM
NMpPoBepPsieMOro .
00pa3oBaTeIbHOW MPOrpaMMbI CpeIHEro 001Iero 00pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OrniepupoBaTh NOHIATHAMU: TOUKA, MPAMAsi, INIOCKOCTh
79 [TpuMeHSITh aKCHOMBI CTEPEOMETPUU W CIEICTBHSI M3 HUX INPU PEHICHUU
' TeOMETPUYCCKUX 33124
73 OnepupoBaTh MOHATHSAMH: MapaUICIHOCTh W MEPHEHAUKYISIPHOCTH
' HPSMBIX U IJIOCKOCTEH
74 KiaccupunmpoBars B3auMHOE PACIIOJIOKCHHUE MPSMBIX M IUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSAMH: JBYIPaHHBIA YTOJI, TPaHH ABYIPAaHHOIO YIIIa,
7.5 peOpo BYrpaHHOTO yIJia, JIMHEHHBIA yroj JBYTPaHHOTO YIJia, TpajycHas
Mepa JIBYTPaHHOTO yriia
76 OnepupoBaTh TOHATHUSIMU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKJIBIH
' MHOT'OTPaHHHK, SJIEMEHThI MHOTOTPAHHUKA, IIPABUIIbHBI MHOTOTPAaHHHUK
77 PacriozHaBate OCHOBHBIC BHJIBI MHOTOTPAaHHHKOB (TIMpaMuia, NpU3Ma,
IPSIMOYTOJIBHBIN Mapajienenumnes, Kyo)
KnaccudumupoBaTe  MHOTOTpaHHUKH,  BBIOMpas  OCHOBaHUS  JJs
7.8 KJacCU(pUKalUU (BBIMYKJIbIE U HEBBIMYKIIbIE MHOTOTPAaHHUKH, MPABUIIbHbIC
MHOTOTPaHHHKH, MPSMbIC U HAKJIOHHBIC MPU3MBI, TapaJIICIICITUTICIH )
7.9 OnepupoBaTh MOHATHSAMH: CEKYIas TNIOCKOCTh, CEYeHHE MHOTOTPAaHHUKOB
710 OOBSICHITHh TPUHITUIIBI TIOCTPOCHUS CEUCHUH MHOTOTPAHHUKOB, UCTIONIB3YS
' METOJI CIIEJIOB
Ctpouth ce4yeHHs] MHOTOTPAHHMKOB METOJOM CJIE/IOB, BBHIMOJIHATH
7.11 (BBIHOCHBIE) TIJIOCKHE UYEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJ CBEPXY, COOKY, CHU3Y
Pemarp 3aaun Ha HaxOXXIEHHE T€OMETPUYECKUX BEIMYUH MO 0Opas3lam
WIM alNTOpUTMaM, MPHUMEHSsI HW3BECTHBIC AHAIMTUYECKHE METOIbI TpHU
7.12 pelleHNH CTaHJApPTHBIX MaTeMaTHYeCKHX 3ajJad Ha  BBIYUCIICHUE
paccTosSHUN MEXIy ABYMS TOYKAMH, OT TOYKH O MPSMOM, OT TOYKUIO
TUTOCKOCTH, MEXIY CKPEIINBAIOIIUMUCS TPSIMBIMU
Pematp 3amaun Ha HaXOXKIEHUE TE€OMETPUUYECKUX BEIMYMH MO OOpasiam
WIA alTOpUTMaM, MPHUMEHSSI HW3BECTHBIC AHATMTUYECKUE METOIbI TPHU
7.13 pelIeHNH CTaHAAPTHBIX MAaTeMAaTUYECKUX 3a7ad Ha BBIYHCICHUE YIJIOB

MCKAY CKPCIIHUBAOIIUMHUCA HNPSAMBIMU, MCKIY HpﬂMOﬁ n IIJIOCKOCTBIO,
MCXKAY IMIIOCKOCTAMU, JBYTPAHHBIX YIJIOB




Boraucnare 00bEMBI U IIIOIIAIN TOBEPXHOCTEH MHOTOTPAHHUKOB (IIPU3Ma,

7.14 nupamMuga) ¢ mpuMeHeHHeM (OpMyJl, BBIUHUCIATH COOTHOIIEHUS MEXIY
IUIOUIA/IIMU MTOBEPXHOCTEH, 00bEMaMHU MOT0OHBIX MHOTOIPAaHHUKOB
715 OnepupoBaTh MOHATHAMHU: CHMMETPHS B TPOCTPAHCTBE, ILEHTP, OChb H
' IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TUIOCKOCTh CHMMETPUU (UTYPBI
U3Bnekarb, mnpeoOpa3oBbIBaTh M HMHTEPHPETUPOBATH HHGOPMAILUIO O
7.16 MIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (QUrypax, MPEACTaBICHHYIO Ha
yepTexkax U pUCyHKax
[IpumeHsTh reomeTpuueckue (axKThl ISl PELIeHHUs] CTEPEOMETPHUECKUX
7.17 3a1a4, MPEANoaraloliuX HECKOJbKO IIIaroB pelIeHUs, €ClIH YCIOBHS
MPUMEHEHHUS 3aJIaHbl B ABHOU (hopMme
718 [IpuMeHATs mpocTEdIIME INPOrPaMMHBIE CPEACTBA U DJIEKTPOHHO-
' KOMMYHHKAIIIOHHBIE CUCTEMBI IIPH PEIICHUN CTEPEOMETPHUYECKHX 33124
719 [IpuBoauTH MpHMEpPHl MaTEeMAaTHYECKHUX 3aKOHOMEPHOCTEH B MpHpOJE U
' KU3HH, PACIIO3HABATH NPOSIBIIEHUE 3aKOHOB T€OMETPUH B HCKYCCTBE
[IpuMeHsTh MONydYeHHbIE 3HAHHUS HA MPAKTUKE: aHAIM3UPOBATH PEajbHbIC
CUTYalluu U MPUMEHATh U3yYCHHBIC TIOHATUS B MPOIECCE MOMCKA PELICHHUS
MaTeMaTHu4eckKu cHopMyIupOBaHHON MPOOIEMbI, MOACIUPOBATH PEATbHbBIE
7.20 CUTyallul Ha S3bIKE T€OMETPUH, MCCIEA0BAaTh IOCTPOECHHBIE MOJAEIHU C
UCTIOJIb30BAaHUEM T€OMETPUYECKHUX TOHSATHIA M TEOpEM, ammapara aireOpsl,
pemaTh ~ MpaKTHYECKWEe  3a/auyd,  CBS3aHHBIE C  HAXOXKICHHEM
TreOMETPUYECKUX BEITHUUH
11 KJIACC
Kon .
IIpoBepsiemble nNpeAMeTHbIE Pe3yIbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoOro .
00pa3oBaTeIbHOI MPOrpaMMBbl CpeHero 001ero 00pa3oBaHus
pe3yjabTara
6 I'eomerpus
OmnepupoBaTh TOHATHAMH: IFJIMHIPHYECKAs MOBEPXHOCTh, 00pa3yromye
6.1 WINHAPUYECKOM TMOBEPXHOCTH, IMJIMHAP, KOHUYECKash IOBEPXHOCTH,
o0pa3yrolre KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruuecKkasi IOBEPXHOCTh
6.2 Pacnio3naBate Tena Bpaiienus (LIWJIMHIP, KOHYC, cdhepa u 1map)
6.3 OOBACHATH CITOCOOBI MOJTYYSHHS TNl BPALLICHUS
6.4 KnaccudumupoBars B3auMHOE pacmoiokeHHe cPephl U TUIOCKOCTH
OnepupoBaTh MOHATUSAMH: IIAPOBON CETMEHT, OCHOBAHNE CETMEHTA, BHICOTA
6.5 CerMEHTa, IIApOBOW CIIOM, OCHOBaHME ILIAPOBOTO CIIOS, BHICOTA IIAPOBOTO
CJ1051, IIAPOBOM CEKTOP
6.6 Bbruncnare  00bEMBI M IUIOMIAAM  MOBEPXHOCTEH TN  BpalleHUs,
' TreOMETPUUECKUX TeJl C MPUMEHEHUEM (HopMyIT
6.7 OnepupoBaTh TOHSATHSIMH: MHOTOTPAaHHUK, BIIMCAaHHBIH B cdepy W

ONMCAaHHBIN OKOJO cdepbl, cepa, BIMCAHHAS B MHOTOTPAHHUK WM TEJIO



BpaILEHUS

6.8

6.9

BBIYHCIATE COOTHOIICHHSI MEXKIY TIOMIAJSIMH ITOBEPXHOCTEH U 00BEMaMuU
MOAOOHBIX TEN

N3o6paxarh u3zydyaemble GUTYpPHl OT PYKH U C HPUMEHEHHUEM MPOCTHIX
4epTEKHBIX HHCTPYMEHTOB

6.10

BbinonHATE  (BBIHOCHBIE) IIJIOCKME YEPTEXKU M3 PUCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BUA CBEpXy, COOKY, CHHU3Y; CTPOUTH CEUYCHHUS TeI
BpallcHUs

6.11

6.12

6.13

W3BnekaTh, WHTEPHPETHPOBATH U MPeoOpa3oBBIBaTh HMH(OPMAIMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (PUrypax, NpeACTaBICHHYIO Ha
4epTekKax U pUCYHKAX

[IpumensTh reomeTpuueckue (QaxKThl ISl PEUICHHUs CTePEOMETPUUYECKHX
3a/1a4y, MPEINOJIaralolluX HECKOJIBKO IIAaroB pEIIeHUs, €CIU YCIOBUS
MIPUMCHCHHUS 33JIaHbI B IBHOU (hopMe

OHepI/IpOBaTb IMOHATHEM: BCKTOP B ITPOCTPAHCTBE

6.14

6.15

6.16

BI)IHOJIH?[TI) HeﬁCTBHﬂ CJIOXKCHUS BCKTOpOB, BbIUYUTAHUA BGKTOPOB nu
YMHO)KGHI/UI BGKTOpa Ha 4YucCio, O6T:SICH$ITI), KaKnuMHn CBOﬁCTBaMH OHHU
001a1a10T

[TprMeHSTh MpaBUIIO HapalIeieuIe/ia MPU CI0KEHHH BEKTOPOB
OHGpI/IpOBaTI) IIOHATUAMMNU . I[CKapTOBBI KOOpZII/IHaTI)I B HpOCTpaHCTBC,
BEKTOP, MOJIYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPJIUHATHI BEKTOPA, YrOJ
MEX]y BEKTOPaMH, CKaSIPHOE MPOU3BEICHHE BEKTOPOB, KOJUIMHEAPHBIC U
KOMIIJTAaHAPHBIC BEKTOPBI

6.17

Haxonute cymmy BEKTOPOB M NPOHM3BEIEHUE BEKTOpa Ha YMCIO, Yol
MEXJly BEKTOpaMH, CKaJISIpHOE IPOU3BEACHUE, PACKIaJbIBaTh BEKTOp IIO
JIByM HEKOJUIMHEapHBIM BEKTOpam

6.18

6.19

BaI[aBaTB IIJIOCKOCTH YPABHCHHUEM B I[eKapTOBOI\/’I CUCTCME KOOpAHAT

Peniate HpOCTCfIIJ.IPIG TCOMCTPHUYICCKUC 3a/la4i Ha IMPUMCHCHUC BCKTOPHO-
KOOpAWHATHOTO METOJa

6.20

Pemate 3a4a4u Ha JOKa3aTCJIbCTBO MATCMAaTHUYCCKUX OTHOIIICHUU H
HaxXOXIACHUEC TCOMETPHUYCCKUX BCIWYUH I10 o6pa3uaM WM aJropuTrMam,
MMPUMCHAA HU3BCCTHBIC METOABI npu pCHICHUN CTaHAAPTHBIX
MAaTEMATUYCCKUX 3a4a4

6.21

6.22

6.23

[IpuMeHATh mpocTeMIIHe MpPOrpaMMHBIE CpPEACTBA M DJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPH PELIEHUN CTEPEOMETPUUECKUX 3a1a4

HpI/IBO,Z[I/ITB IMPUMCEPBI MATCMATUYCCKUX 3aKOHOMCpHOCTeﬁ B IIpUpPOAC U
JKU3HHU, paCllO3HABATh POABJIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

HpI/IMeHHTB IMOJIYYCHHBIC 3HAHHA HA MPAKTUKE. aHAJIMU3UPOBATL PCAJIbHBIC
CUTyalluu U IMPUMCHATb U3YUCHHBIC IIOHATUA B IMPOLCCCC MOUCKA PCIICHUS
MAaTEMAaTHYCCKHU C(I)OpMy.]'IHpOBS.HHOfI HpO6JICMBI, MOJCIIMPOBATh PCAJIbHBIC
CUTyallUl Ha A3bIKC T'COMCTPUU, UCCICAOBATH INIOCTPOCHHLIC MOJICIN C



UCTIOJIb30BAaHUEM T€OMETPUYECKUX TOHATHA U TEOpeM, ammapara ajireOpsl,
pemiarb ~ NpPaKTHUYECKUE  3aJa4yd,  CBsA3aHHBIE C  HAXOXIECHUEM
reOMETPUYECKHUX BEIIMYUH



ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUSA

10 KUIACC

Kox
7

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

I'eomeTpus

7.1

7.2

OcHoBHblE MOHATUS cTepeoMeTpuu. Touka, mpsMas, 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
MPOCTPAHCTBE: MAapAJUIECIbHBIE NPSMbIE B MPOCTPAHCTBE, MNAPALICIBHOCTh TPEX
IPSAMBIX, NApAUICIBHOCTh NPSIMOM M IUIOCKOCTH. YTJBIC COHAIPaBICHHBIMU
CTOPOHAMH, YroJl MEXIy NpAMbIMU B NpocTpaHcTBe. [lapainenpbHOCTh IIIOCKOCTEM:
napajulesibHble IUJIOCKOCTH, CBOMCTBA MapaJUieNbHbIX IIOcKocTel. IIpocreiimme
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 NPAMON M IIJIOCKOCTH, TEOPEMA O IPSIMOU NEPHEHIUKYISIPHON
IUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YroJl MEXIY NPSMOM U IUIOCKOCTBIO, JBYTPaHHBIN
yroJl, IMHENHBIA yroja AByrpaHHoro yria. [lepneHaukyssap ¥ HakJIOHHbBIE: pacCTOSTHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE OT MPSIMOM JI0 TJIOCKOCTH, MPOEKLUs (PUrypsl Ha
IJI0CKOCTh. [IepreHIuKyIIpHOCTD INIOCKOCTEN: MPU3HAK MEPIEHIUKYISAPHOCTH IBYX
mrockocreil. Teopema 0 TpEX meprneHIuKyIIspax

[ToHsiTHE MHOTOTpaHHMKA, OCHOBHBIE DJJEMEHTBHI MHOTOIDAHHHUKA, BBINYKIBIE U
HEBBINYKJIblE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. lIpmsma: nN-yrospHas
npu3Ma, TpaHM U OCHOBAaHMS IPHU3MBI, MpsAMas M HAKJIOHHAs NpPU3MbI, OOKOBas MU
II0JIHAs IOBEPXHOCTH NpU3Mbl. [lapannenenumes, npsiMOYToJIbHBIN Napajuieenunesn u
ero csoictBa. [lupammna: N-yrosnpbHas nupamujia, TpaHU U OCHOBAHHWE IHUPAMUJBL,
OOKOBas M MOJIHAS MOBEPXHOCTh NUPAMU[bI, MpaBUIbHAS M yCeUYE€HHas MUpaMHJa.
OnemMeHTbl Npu3Mbl M nupamuiabl. [IpaBuwiibHBIE MHOTOIPAaHHUKH: TOHSTHE
IPAaBWJIBHOTO MHOTOTPAaHHMKA, MpaBWIbHAas MpU3Ma M MpaBWIbHAS NHUpPaMHUIA,
npaBUiIbHAS TPEYTroJibHAs MUpaMKJIa U MPaBUWIBHBINA TeTpasap, Kyo. I[IpencraBnenue o
IIPABWIBHBIX MHOTOIPAaHHUKAax: OKTa’ap, MAOoAEKa’aAp U ukocayapyrue CeueHus
IPU3MBI U TUPAMUBI

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 IPaBUIBHOM NHPaMHIbI, TEOpeMa O IUIOLIAJNA YCECYEHHOM NUPaMHIBI.
[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

Konnueckasi moBepXHOCTh, 00pa3yronre KOHUYECKOH MOBEPXHOCTH, OCh U BEpIIUHA
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: UeHTp, paguyc, TuaMeTp, IIOMmaab MoBepxHocTh cdeprl. Bzanmuoe
pacrosioxxeHne cepsl U IUIOCKOCTH, KacaTellbHasi IUIOCKOCTh K cdepe, IUIomab
cdepsl

N300paxkeHue Tel BpallleHUs Ha IUIOCKOCTH. Pa3BEépTka LHUIHHIpA U KOHYyca

6.5

KoMOuHamu e BpauieHus: 1 MHOTOIpaHHUKOB. MHOTOIpaHHUK, OMMCAHHBIN OKOJI0
cdepsl, chepa, BOUCaHHAS] B MHOTOI'PAaHHUK, WIH TEJIO BPALICHUS

6.6

6.7

6.8

[Tonsitue 06 oO0BEMEe. OcHOBHBIE cBOMcTBa 00BEMOB Tei. Teopema 00 00BEME
MPSIMOYTOJIBPHOTO Tapajuiesienunena u cineacteus u3 He€. O0BEM MIITHMHIPA, KOHYCA.
O6bEM 1mapa ¥ miomaab cepsl

ITonoGHbIe Tena B npocTpaHcTBe. COOTHOIIEHUS MEXY IIJIOMIAIMH TTOBEPXHOCTE,
00bEMaMU MOT00HBIX TeT

Ceuenust mwiIMHApa (MapajUieIbHO W MEPIEHIUKYISIPHO OCH), CEUYEHHs KOHYyca
(mapasuiebHOE OCHOBAHUIO M IPOXO/AIIee Yepe3 BEpIIMHY), CEUSHUS 11apa

6.9

Bexktop Ha miockoctu M B mpoctpaHcTBe. ClI0O)KEHHE U BbIUWTAHUE 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, NPU3HAK, JI0KA3aTEIbCTBO,
pPaBHOCHIIbHBIC (OPMYJIMPOBKH; MPUMEHSITh MX; YMEHHE (OPMYIUPOBATH
o0paTHOE M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, NMPUBOAUTH HPUMEPHI U
KOHTPIPUMEPBI, HCIIOJL30BaTh METOJ MaTeMaTHYeCKOW HHIYKIIUU;
MMPOBOAUTH A0KA3aTCIbHBIC PACCYKACHUA IIPHU PCUHICHUHA 3a1a4, OUCHUBATDH
JIOTHYECKYI0  MPAaBHIBHOCTh  PACCYKICHHI, YMECHHUE OIEPUPOBATH
MOHATHUAMU: MHOXCECTBO, IMOAMHOXCECTBO, OIICpallMi HAJ MHOXKCCTBAMMU,
YMEHHE  UCIOJIb30BaTh  TEOPETUKO-MHOXKECTBCHHBIM  ammapar s
OmrucCaHusd pCajibHBbIX MPOUCCCOB U SIBJIEHUU U IIpu pCICHUHU 3aaa4, B TOM
YHCIIC U3 IPYTUX Y4EOHBIX MPEIMETOB; YMEHHE ONEPUPOBAThH MOHITUSIMHU:
rpad, cBs3HBIN Tpad, 1epeBo, UK, rpad Ha MIOCKOCTH, YMEHHUE 331aBaTh
U OMHCHIBATh Tpadbl pa3IuYHBIMU CIIOCOOAMM; HCIIONB30BaTh Tpadbl MpU

pelIeHUH 3a/1a4

VYMeHue onepupoBaTh NOHSTUSAMM: HATypaJbHOE YHUCIIO, LEJI0€ YHUCIO,
CTENEHb C IIeJIbIM [TOKa3aTeseM, KOPEHb HaTypaJbHOM CTENEHH, CTENEHb C
paloOHaIbHBIM IIOKA3aTENIEM, CTENEHb C JIEHCTBUTEIBHBIM IOKA3aTEIIEM,
jgorapudm umuciaa, CUHYC, KOCMHYC M TaHIE€HC IPOU3BOJIBHOTO YHCIA,
OCTaTOK IO MOAYJI0, PAalMOHAIBHOE YHUCIIO, HUPPALUOHAIBHOE YHCIIO,
MHOKECTBA HATypaJbHbIX, LEJbIX, PAaLUOHAIBHBIX, JAEHCTBUTEIbHBIX
qHCel; YMEHHE UCIIOb30BaTh MPU3HAKU ASTUMOCTH, HAUMEHbBIINH 001uii
JIenuTenb W HauMeHblee oOuiee KpaTHoe, ainroputMm EBkiamaa npu
pELIEHNN 3a/1a4; 3HAKOMCTBO C PA3JIMUYHBIMHM MO3MIIMOHHBIMH CHCTEMaMU
CUMCJICHUS; YMEHUE BBITIOJIHATH BBIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIP@KEHUI CO CTeneHsMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
palMoHaJIbHBIX  BBIPAKEHUH; yMEHUE  ONEpUpOBaTh  MOHATUSMHU:
MOCJIEeIOBATENbHOCTb, apu(MeTHUecKass Mporpeccusi, TeOMeTpHUYEecKas

nporpeccusi, OECKOHEYHO YOBbIBAIOIIAs TIeOMETpUYEcKas IPOrpeccus;




yYMEHHUE 3a/laBaTh I10CJIEJOBAaTEILHOCTH, B TOM YHCJIE C IIOMOIIbIO
PEKYppeHTHBIX (OpMyYJ; yMEHHE ONEepUPOBATh MOHATUAMHU: KOMILIEKCHOE
YUCIIO0, CONPSKEHHBIE KOMIUIEKCHBIE YHCJA, MOAYJIb M apryMEHT
KOMIUIEKCHOTO  4Hcia, (opMa  3amucH  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajredOpanyeckas); yMeTb
POU3BOIUTH apu(METHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
IPUBOANUTH IPUMEPHI MCII0JIb30BAaHUSI KOMIUIEKCHBIX YHMCEN; ONEpUPOBATh
HNOHATUSIMM:  MaTpuua 2xX2  wm  3x3, onpenenurenb  MaTpULbl,

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OITPCACIINTEIIA

VYMeHue onepupoBaTh IMOHATHSAMH: pPalMOHAJIBHBIE, HpPpalMOHAJIbHbIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHUsS M HEPABEHCTBA, MX CHUCTEMBI, YMEHHME OIIEPUPOBATH
MOHATUSMH: TOXJIECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHMe, ypaBHEHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUH U HEPABEHCTB, PAaBHOCUJIBHOCTH
YpPAaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME pEIIaThb YpaBHEHUS,
HEPaBEHCTBA U CUCTEMBl C IOMOUIBIO pPa3IUYHBIX NPUEMOB; pELIATh
YpAaBHEHUs, HEPABEHCTBA M CHUCTEMBI C [apaMeTpoM; IPUMEHATH
YpaBHEHUs, HEPABCHCTBA, UX CHUCTEMBI I DPELICHHS MaTeMaTHYeCKUX

3aJa4 U 3a]1a4 U3 pa3Iu4HbIX 00JaCTe HayKu U pealbHOM KU3HU

YMeHue omnepupoBarth MOHATHAMH: (QYHKIUS, YETHOCTh (QYHKIMH,
NEPUOJIMYHOCTh (DYHKIMHM, OTPAaHUYEHHOCTb (DYHKIIMM, MOHOTOHHOCTH
GbyHKIMHA, KCTpeMyM (DYHKITUH, HanOOJbIIee W HAMMEHBIIEE 3HAYCHUS
(GyHKLIMU Ha MPOMEXYTKE, HempepbIBHas (YHKIMs, aCHMOTOTHI Tpaduka
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 (DYHKIMH, HAXOJUTh ypaBHEHUE KacaTeIbHOW K Trpauky
GyHKLIMU; YMEHHE HaXOOUTh HPOM3BOJIHBIE 3JEMEHTApHBIX (DYHKIIMIA;
YMEHHME HCIIOJIb30BaTh MPOU3BOJHYIO JJISi HCCIENOBaHUS (DYHKIIHMH,
HaXOJUTh HauOONbIINE W HAaUMEHbIIME 3HAuYeHUS (YHKIMNA; CTPOUTH
rpaukd MHOTOUYJIEHOB C HMCIOJB30BaHHWEM ammapara MaTeMaTHUYecKOro
aHaJIM3a; MPUMEHATh MPOU3BOIAHYIO ISl HAxXOXKIACHWUS HAWIydLIEro
pelieHuss B NPUKIAIHBIX, B TOM YHCIIE€ COLHAIbHO-D)KOHOMHUYECKUX H
¢u3nueckrx 3aaayax; HaXOAUTh IUIOIAAN U 00BEMBI (DUTYpP C MOMOIIBIO

HHTCrpaga; NpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOIO MOACIUPOBAHUA C




MOMOIIbI0 AU(depeHITnaTbHBIX YPaBHECHUI

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs (YHKIUSA,
KOMIo3uus (pyHKIUMH, JuHeHHas ¢GyHKUWSA, KBaapaTudyHas (QYyHKLWS,
pauMoHanbHass (QYHKLUS, CTENeHHass (QYHKLUUSA, TPUTOHOMETpUYECKHE
¢byHKuMu, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIMH, MOKa3aTesbHAs |
jgorapupmuueckass (QyHKLIMH; YMEHUE CTPOUTh TIpapUKH HM3y4EHHBIX
¢GyHKUMH,  BBINOJHATE  HpeoOpa3oBaHust  rpadukoB  (YHKUIHUH,
UCMOJb30BaTh Tpa(UKK U1 U3ydeHHs NPOLECCOB M 3aBUCUMOCTEH, NpH
pelIeHnH 3a7a4d W3 JAPYIHX Y4eOHBIX NMPEAMETOB W 3a/1ad M3 peabHOU
KHU3HHM; BbIpaXaThb (OpMyJaMH 3aBUCHUMOCTH MEX1Yy BEJIWYMHAMU;
UCIIOJIb30BaTh CBOMCTBA U rpaduku (YHKUMHA Uil pElIeHUs] YpaBHEHUH,
HEpaBEHCTB M 3aJad ¢ MapaMeTpamMu; H300pa)kaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUI YPAaBHEHMM, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHUCIE Ha
IPOLIEHTHI, AOJM U 4YacTH, Ha JBWXKEHHE, paboTy, CTOMMOCTb TOBApOB U
yCIIyT, HAJIOTH, 33/Ja4d M3 00JAaCTH yIpaBJICHUS JTUYHBIMH M CEMEHHBIMU
(buHaHCAMM); COCTaBJIATh BBIPAXKEHHUS, YpaBHEHMs, HEPAaBEHCTBA U UX
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: CpeJHee aphu(pMeTHUecKoe, MeIHaHa,
HauOoJbIlIee U HaUMEHbIIIEe 3HAUEHUs], pa3Max, JUCIepCus, CTaHIapTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; yMEHUE W3BJEKaTh, WHTEPIPETHPOBATH
uH(pOpMalKIO, IPEJCTaBICHHYIO B Ta0lMILaX, HAa AMarpammax, rpadukax,
OTPaKAIOIYI0 CBOMCTBA PEAJBHBIX IIPOLIECCOB U SIBICHUH; MPEICTABIATh
MHpOpPMALMI0O C TOMOIIbI0O TabauIl W  JAuMarpaMM; HCCIEl0BaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHCJIE C MPUMEHEHHEM TIpaduyecKux
METO/IOB M AJIEKTPOHHBIX CPEJCTB; rpa)uuecKu Mcciael0BaTh COBMECTHbBIE
HaOJI0ICHNUS C TOMOIIIBIO JMarpaMM pacCEeUBaHUs U JTUHEHHOU perpeccuu
YMeHne onepupoBaTh MOHATHSAMU: CIyYalHBIA ONBIT W CIy4ailHOE

CO6LITI/IC, BCPOATHOCTDH CJ'Iy‘-IH.ﬁHOFO CO6BITI/I}I; YMCHHUC BbIYUCIIATH

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:  CllydaiiHas BEJIMYMHA, pacHpenesieHue BEPOSTHOCTEH,
MaTEeMaTUYeCKOe OXKUAAaHUE, TUCIEPCHsl M CTaHAapTHOE OTKIOHCHHE
CIlyualiHOW  BENWYMHBI, (QYHKIMHA  pPACOpeleNieHHss W IUIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACIpE/IeIeHHI; YMEHNE
UCTIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACTpEACICHUN s pelieHus 3a/1ad;
3HAKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAHMI; YMEHHE TPHUBOJIUTH MPHUMEPHl TMPOSIBICHUS 3aKOHA
OONMBIIMX 4YKCEN B TNPHUPOJHBIX W OOIIECTBEHHBIX SIBICHUSAX; YMCHUE
OIIEPHPOBATH TMOHATUSMHU: COYETAHWE, NMEPECTAHOBKA, YHCIO COYETAHUH,
YHUCIO  NEPeCTaHOBOK, OuHOM  HpIOTOHA;  yMEHHME  IPUMEHATH
KOMOMHATOpHBIE (aKThl U PACCYKACHUS UL PEIICHUS 33a]a4; OLECHUBATH
BEPOSITHOCTH PEAJIbHBIX COOBITHI; COCTABISATh BEPOSTHOCTHYIO MOJENb U

WHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMmenue onepupoBaTh MOHATHUAMM: TOYKA, MpsMas, I[UIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMUHA yIia, IUVIOCKUN Yroj, JBYTPaHHbIN
YIoJI, TPEXTPaHHBIM YTOJI, CKPEUIMBAKOIIMECS MPSAMbIC, MAPAJIIEIbHOCTD U
NEePHEHAUKYIISIPHOCTh TPSAMBIX U IUJIOCKOCTEHM, yroi MEXAy MpsSMbIMU,
Yrojdl MEXAYy TMpsIMOM H TUIOCKOCTBIO, Yrod MEXIy IUIOCKOCTAMH,
pacCTOHUE OT TOYKM JO IUIOCKOCTH, PAaCCTOSHUE MEXIY MNPSIMbIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMHU; YMEHHE HCIOJb30BaTh MPU PEIICHUU
3aa4 u3ydeHHbIe (DAKTBl U TEOPEMBI MJIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYXAIOIIET0 MHpPA; CTPOUTH MaTEMaTUYECKUE
MOJEIU C IOMOLIBI0 TEOMETPUYECKUX IIOHIATUM U BEJIUYMH, pEIIATh

CBA3aHHBIC C HUMHU IMPAKTUYICCKUC 3a1a4n

YMeHue omnepupoBaTh MOHATUSAMU: IUIOWAAb (QUIYpbI, 00BEM (GUTYPHI,
MHOTOTPaHHUK, NPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOTIOI'DAaHHUKA,
KyO, mNapajuienenumnesa, Mpu3Ma, NOUpaMuaa, (urypa M MOBEPXHOCTh
BpallleHus, UMWIMHIpP, KOHyc, map, cdepa, miomans chepsl, IUIOMmaib
MOBEPXHOCTU MHUPaMHIbI, NPU3MBbI, KOHYyca, LWIMHIApa, O00bEM KyoOa,
IPSIMOYTOJIBHOTO ~ NapajUle/ienuneaa, MNUpaMHUAbl, NPU3MbI, LWIMHIPA,
KOHyca, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYEHMs] KOHyca M LMJIMHAPA,
NapajuleJIbHblE OCH WJIM OCHOBAHMIO, CEUEHHE Ilapa, IIOCKOCTb,

Kacaromasicsi cepbl, UUIMHApPA, KOHYCa; YMEHHE CTPOUTh CEUEHUE
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MHOTOTPaHHHKA, M300pakaTh MHOTOTPAaHHUKH, (QUTYpPHl M TOBEPXHOCTH
BpAIICHNS, UX CEUCHHs, B TOM YHUCIIE C TOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE TNPHMEHITH CBOMCTBA T'€OMETPHUYECKHX (UTYP, CAMOCTOSATEIHHO
(bopMynHupoBaTH ONpeAeIeHU U3y4aeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MpPHU3HAKAX T'€OMETPUYECKUX (UTyp, OOOCHOBHIBATH WIIU
OlpoBepraTh MWX; YMEHHE MPOBOAUTH Kiaccuukauuioo Quryp 1o
Pa3IUYHBIM TIPU3HAKAM, BBINOJIHATh HEOOXOIMMBIC JIOTIOJHUTEIbHBIC

MIOCTPOCHUS

YMeHue onepupoBaTh MOHATUSMH: JBIDKEHHE B INPOCTPAHCTBE,
napajuieNIbHbId TIEPEHOC, CUMMETPHsI Ha IJIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOMO0MS, TONOOHBIE QUTYPHI; YMEHHUE
pacrio3HaBaTh paBHbIC W IMOJOOHBIC (UTYpPHl, B TOM YHCJIEC B NPHUPOJIE,
HCKYCCTBE, apXUTEKTYpe; HCIOIB30BaTh T€OMETPUUYECKIE OTHOIICHHS TIPU
peLICHUH 3aJa4; HAXOJUTh TEOMETPUYECKHE BEIMYUHBI (IUIMHA, YTOJI,
Iomaab, 00bEM) NpU PEHICHUH 33/1a4 U3 IPYTUX YUIEOHBIX MPEIMETOB U
U3 peabHOM KHM3HH, YMCHHE BBIUUCIIATH T'C€OMETPUYCCKUE BEIUYMHBI
(mHa, yromj, IUIOMIA[b, OOBEM, IUIOMIAb TOBEPXHOCTH), HCHOJIB3YS
U3yueHHbIE (QOPMYJIBI U METOJbI, B TOM YHCIIE: IUIOIIAAb OBEPXHOCTH
MUPaMUIbI, TPU3MBI, KOHYCa, HWIMHIPA, IUIOMaab cdepbl; 00bEM Kyoa,
NPSIMOYTOJIBHOTO  MapaJUICNeNUIela, MMHUPAMUIbI, MPU3MBI, ITHIXHIPA,

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

VYmenune ONCprUpOBaATH MOHATUAMMU: MPAMOYTOJbHASA CUCTEMa KOOPAWHAT,
BEKTOp, KOOPJWHATHI TOYKH, KOOPIUHATHI BEKTOpPa, CyMMa BEKTODOB,
NPOM3BEJICHUE BEKTOpa Ha 4YKCJIO, Pa3lIoKCHHWE BEKTopa Mo 0a3ucy,
CKaJISIpHOE TPOU3BEJCHHE, BEKTOPHOE TPOM3BEICHUE, YIOJ MEXIY
BCKTOpaMHU; YMCHHUC HCIIOJIb30BATH BeKTOpHBIﬁ u KOOpI[HHaTHBIi/JI METO

AJI pCHICHUA TCOMCTPHUICCKUX 3adaY U 3a/la9 ApYTUX y‘le6HLIX npeamMEeTOB

13

YMeHne BeIOMpATh MOAXOASIINN METOJT IS PEIIeHUs 3a]]auH; TOHUMaHUe
3HAYUMOCTH MaTeMAaTUKH B H3yYEHUH TMPUPOJHBIX M OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHMUM; yMEHHME pACIIO3HaBaTh IPOSIBICHHE 3aKOHOB
MaTEeMaTHKU B MUCKYCCTBE, YMEHUE MPUBOJAUTH MPUMEPHl MATEMATHUECKUX

OTKPBITHI POCCUICKON M MUPOBOW MAaTeMaTHYECKOW HAYKH




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

Kon IIpoBepsieMblii 3JIeMeHT coAepPKAHUA
1 Yucna u BIYUCIIECHUS

11 Harypanbnble u nensle uncna. [lpu3Haku AeIMMOCTH LEIbIX Yucel

12 Panyonanenple uyncna. OOBIKHOBEHHBIE M JECSATUYHBIE JIpOOH, IPOLIEHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmerndeckuii KOpeHb HATypaJlbHOW cTerneHu. JlelicTBus ¢ apudMeTHIeCKuMU
' 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 uucina. JlecATHIHBIE U HATYPAJIbHBIE JIOTapUPMBbI

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 M 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. [IpoMexXyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
' 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 Tpuronomerpuieckue GyHKINHU, UX CBOICTBA U rpaduku
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 reoMmeTpuueckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Hauana MaTemMaTu4eckoro aHanusa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoHbIE FI€MEHTAPHBIX (YHKIIUN
[IpuMeHeHHe MPOU3BOAHOM K HCCIEAOBAaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHrne HauOoNbIIero 1 HauMEHbIIEro 3HaueHUs. (QyHKIUU 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

1. Marematuka: Anrebpa 1 Hauaga MaTeMaTHYECKOrO aHAIM3a, TeoMeTpus. ['eomMeTpus.

10-11 xnaccer: 6a30BbIi 1 yriyoseHHbI ypoBHU: yueOHuK/JI. C. AtanacsH, B. ©.
byry3os, C. b. Kanomues — M.: IIpocsewienue, 2023

METOAUYECKHUE MATEPHUAJIBI VI YYUTEJIA

1.

Martemaruka: Anrebpa v Hayajia MaTeMaTUYECKOTO aHalu3a, reomeTpus. ['eomerpusi.
10-11 xaccel: 6a30BbIi U yriTyOJIeHHBIH ypoBHU: MeToanyeckue pekomenaanuu/Jl. C.
AranacsH, B. @. byry3os, C. b. Kagomues — M.: IIpocsemenune, 2023

Matemaruka: AnreOpa 1 Hayajla MaTEMaTUYECKOT0 aHalln3a, reomeTpus. I'eomerpusi.
10-11 xnaccel: 6a30BbIi U yriryOneHHbli ypoBHu: yueOHuk/J1. C. Aranacs, B. .
Bbyty3os, C. b. Kanomues — M.: IIpocseuienue, 2023

I'eometpus. KontponbHbie paboThl: 0a30BbIi U yrayOnennbiil ypoBau. 10-11kmaccsl/
Nuenckas M. A. — M.: IIpocBemienue, 2024

I'eometpus. CamocTosaTenbHbIe pabOTHI: 6a30BBIN U YriyOaeHHBINH ypoBHH. 10 Kiacc/
Nuenckas M. A. — M.: IIpoceemienue, 2024

I'eometpus. CamocTosaTenbHbIe pabOTHI: 6a30BBIN U YriyOaeHHBINH ypoBHH. 11 Kiacc/
Nuenckas M. A. — M.: IIpocsemenue, 2024

I'eometpus. Jlunaktuueckue MaTepuanbl: 6a30BbId U yriny0OiaeHHbIH ypoBHH. 10 Kiacc/
3uB b. I'. — M.: [Ipocemienue, 2024

I'eometpus. Jlunaktuueckue MaTepuanbl: 0a30BbId U yrinyOiaeHHbIH ypoBHH. 10 kiacc/
3uB b. I'. — M.: [IpocBeuienue, 2024

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

bu6nmmoreka [IOK:
https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/02.3/11?class=11
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