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INOACHUTEJIBHAS 3AIINCKA

['eomerpus sBIsSETCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
0o0pa3oBaHus, TaKk Kak 00ecreuuBaeT BO3MOKHOCTh U3YUEHUS AUCLUUILUINH €CTECTBEHHO-HAayYHOU
HAIPaBJICHHOCTH U IIPEIMETOB I'yMaHUTapHOro LuKiIa. IIOCKOIBKY JIOTMYECKOE MBILUICHUE,
dopmupyemMoe mNpH H3y4eHHH OOYYAIOIIMMHUCS TOHSTHMHBIX OCHOB TI'E€OMETPUH, TIpHU
JI0Ka3aTeIbCTBE TEOPEM M IOCTPOEHMM LENOYKU JIOTMUECKUX YTBEP)KIEHUH IpU pelIeHUU
FEOMETPUYECKHUX 3aJa4, YMEHHE BBIABUIAaTh M OIPOBEPraTb THUIIOTE3bl HENOCPEICTBEHHO
UCIOJIBb3YIOTCSL TIPU PEIIEHUM 3a/lady e€CTECTBEHHO-HAYYHOI'O LIMKJIA, B YaCTHOCTH (PU3MUECKUX
3a/1a4.

Llens ocBoeHHUsE TporpaMMel yuebHoro kypca «I'eomerpusi» Ha yriyOnE€HHOM ypOBHE —
pasBUTHE MHIUBHUIYAJIbHBIX CIIOCOOHOCTEH OOYy4YaroOIMXCsl IPU H3YyYEHUM TEeOMETPUH, Kak
cocTaBJIsAOLIeH mpeaMmeTHOM obOnactu «MaremaTnka W MHQOpPMaTHKa» dYepe3 obecrieueHue
BO3MOXXHOCTH IPUOOPETEHUsI U HUCHOJIb30BaHUS 0Oojiee INIyOOKMX I€OMETPUYECKMX 3HAHUM U
NeHCTBUH, CeNn(UIHBIX T€OMETPHH, U HEOOXOAMMBIX UIS YCHEIIHOTO MPOo(hecCHOHATBLHOTO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BaHUEM MaTeMaTHKH.

[TpropuTeTHBIMU 33/1a4aMy Kypca T€OMETPUU Ha yIriyOIEHHOM YPOBHE, PACIIUPSIIOIIUMU
Y YCUJIMBAIOUIMMU Kypc 0a30BOr0 YpOBHS, SIBJISIFOTCSL:

paclIMpeHue NPEACTaBICHUS O TIEOMETPUM KaK YacTU MHUPOBOH KYJIBTYpHl H
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H I'€OMETPHH C OKPY’KAIOIIUM MHPOM;

dbopMHpoBaHHE NPEICTABICHUS O IMPOCTPAHCTBEHHbIX (Urypax Kak O BaKHEHIIMX
MaTeMaTUYeCKUX MOJENAX, I[IO3BOJISIIOIIMX OMNMCHIBaTh W H3y4yaTb pa3Hble  SBICHUS
OKpY’KaloLIero MHpa, 3HaHHE NOHATHUHHOTO amnmapara 1no pasgeny «CrepeoMeTpus» yd4eOHOro
Kypca FeOMETpHH;

(dbopMHpOBaHUE YMEHHS BIIaIeTh OCHOBHBIMM MOHATUSAMHU O MPOCTPAHCTBEHHBIX (DUTYpax
U UX OCHOBHBIMU CBOWCTBAaMH, 3HAHHE TeopeM, (POpMyJT U yYMEHHE MX NPUMEHATh, YMEHUS
JIOKa3bIBaTh TEOPEMbI M HaXOUTh HECTAHJAPTHBIE CIOCOOBI PELICHUS 3aay;

dopMHpoBaHHE YMEHHs paclo3HaBaThb Ha 4YepTekaX, MOJAENSAX U B pPEaTbHOM MHpE
MHOTOTPaHHMKH U Te€Ja BPAllEHUsI, KOHCTPYHUPOBAaTh T€OMETPUUECKUE MOJEIIN;

q)OpMI/IPOBaHI/Ie ITIOHUMAaHU BO3MOXHOCTH AKCHUOMAaTUYCCKOI'O IIOCTPOCHUA
MaTeMaTUYeCKUX TeOopHuil, (OopMHUpOBaHME MOHMMAHHUS POJU AKCUOMATUKU TPU IPOBEIECHUU
pacCyKIeHUN;

dopMHpoBaHHE YMEHHs BIaJe€Th METOJAMH JI0KAa3aTeIbCTB U AJITOPUTMOB pEILEHUS,
YMEHU HX IPUMEHATh, IPOBOJUTH JOKAa3aTENIbHbIE pPAacCyKIEHUS B XOAE pEeIIEHUs
CTEpEOMETPUYECKUX 33Jad W 3aJad C TNPaKTHUYECKUM cojepkKaHueM, (popMHupoBaHUE
OpeJCTaBICHUs O HEOOXOAMMOCTH JI0Ka3aTeIbCTB NpU OOOCHOBAaHMM MaTeMaTHYECKHX
YTBEPKIACHUM U POJIM aKCUOMATHUKHU B IIPOBEACHUU JACIYKTUBHBIX PACCYKICHUM;

pa3BUTHE M COBEPIIEHCTBOBAHME WHTEIJIEKTyallbHBIX M TBOPUYECKHUX CIIOCOOHOCTEN
o0Oydaromuxcs, IO3HAaBAaTEIbHOW aKTUBHOCTH, MHCCIEIOBATEIIbCKUX YMEHHUM, KPUTUYHOCTH
MBIIUIEHUS, UHTEpECa K U3yUYECHUIO T€OMETPUH;

dopmupoBaHrue (YHKIMOHAIBHOW T'PAMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHU: YMEHUS
pacro3HaBaTh MPOSIBICHHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peasbHBIX JKU3HEHHBIX CUTYalMsIX U MPH U3yYEHUU APYTUX yUEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTE M 3aKOHOMEPHOCTEW, MOJEIUPOBAHUS peEalbHBIX CHUTYyallUH, WCCIIEIOBaHUs
IIOCTPOEHHBIX MOJENIEH, HHTEPIIPETALUU TI0JyYCHHBIX PE3YyJIbTAaTOB.



OCHOBHBIMH COJIEP)KAaTCIbHBIMU JIMHUAMH y4eOHoro kypca «l'eomerpusi» B 10-11
Kiaccax sBisrorcs: «lIpsiMble M IUIOCKOCTM B IIpocTpaHCTBE», «MHororpanHuku», «Tena
BpanieHus», « BEeKTOpbl U KOOpAMHATHI B IPOCTPAHCTBEY, «/IBUKEHUS B IPOCTPAHCTBEY.

CdopmynupoBanHoe Bo ®PI'OC COO tpeboBaHUE «YMETh OIEPUPOBATH MOHATHIMUY,
pelieBaHTHBIMU T€OMETpUU Ha yriayO0néHHOM ypoBHe oOyueHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJCPXATEIbHBIM JIMHHUSIM Yyd4eOHOro Kypca, a (QOpMHUpOBaHUE JIOTHYECKUX YMEHUH
pacripeniesiieTcsi He TOJBKO IO COJACPXKATelIbHBIM JIMHUSAM, HO W MO TojxaM OOydYeHHs.
Copepxanue 00pa3oBaHHs, COOTBETCTBYIOIEE MPEIAMETHBIM  pe3ylibTaTaM  OCBOCHHS
®enepasibHON paboueil MporpaMMebl, pacrpeneiaéHHbIM M0 TofgaM 00y4YeHus, CTPYKTypHUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPHUHIHUIUATBHBIM BOIpOcaM OOydJaromuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO I03BOJISIET OPraHU30BaTh OBJIAJEHUE T'€OMETPUUYECKUMU
MNOHATUSIMM U HABBIKAMHU IIOCJTIEIOBATENbHO M IOCTYNATEIbHO, C COOJIIOJIEHUEM MpUHIHUIA
MPEEMCTBEHHOCTH, a HOBbIE 3HAHHUS BKIIOYaTh B OOIIYyI0 CHCTEMY T'€OMETPHUYECKHUX
MIPEACTABICHUI 00YYaIOIUXCsl, paclupsst U yriyossisi e€, o0pa3ysl MPOYHbIE MHOXKECTBEHHbBIC
CBSI3H.

[Tepexo K M3y4EHHIO T€OMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3marh ycnoBus i nuddepeHnmanuu  00ydeHHs, MOCTPOSHUS HHAWBHYaTbHBIX
0o0pa3oBaTeNbHBIX  IPOTpaMM, O0ECHeunTh  yIIIyOJNE€HHOE W3yYeHHE TEeOMETPHH  Kak
cocrasJsitollell yueOHoro npeamera «Maremarukay;

MOJTOTOBUTH OOYYAIOIIMXCS K MPOJIOJDKEHUIO M3yYeHUs MaTeMaTUKU C Y4ETOM BBIOOpa
Oynywmei npodeccuu, odecnieurnBas MPEeEMCTBEHHOCTh MEXKIY OOIIMM U MpOodecCHOHATbHBIM
o0pa3zoBaHHEM.

Ha uzyuenue ydebnoro kypca «l'eomerpusi» Ha yriyOnéHHOM ypoBHe otBonutcs 204
yaca: B 10 kmacce — 102 yaca (3 yaca B Heneno), B 11 kiacce — 102 ygaca (3 gaca B Hezenio).



COJAEP)KAHUE OBYYEHUA
10 KUIIACC

IIpsiMbIe ¥ IUIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUS CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHCcTBo. [loHATne
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUM: AaKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3aumHoOe pacnosoeHue NpsAMBIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJIEIbHbIE U
CKpeluBaroImuecs npsamele. [Ipu3Haku ckpemnBaomuxcs npaMbixX. [lapannensHOCTs IpSMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IApAJUICIIbHBIE IIPSIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTh TPEX
OPSAMBIX, IAPALIEIBHOCTh NPAMOM M IOckocTH. [lapamiensHO€ UM LEHTPAIBHOE
IPOEKTHPOBaHuE, n3o0paxkeHue ¢uryp. OCHOBHbIE CBOMCTBA MapaIeIbHOTO POEKTUPOBAHMSL.
N300paxkenue Gpuryp B napamuiesibHOM MPOEKIMU. YTIIbl C COHAIPABICHHBIMU CTOPOHAMH, YTOJI
MEXAYy NPsAMBIMH B IPOCTpaHCTBE. llapayensHOCTh IJIIOCKOCTEW: NapajluleibHbIE IUIOCKOCTH,
CBOICTBa MapaienbHbIX IIO0cKOCcTeN. [IpocTelime npocTpaHCTBEHHbIE (PUTYpPhI Ha MIIOCKOCTH:
TETpa’ap, NapajljIeIICIUIIE], IOCTPOCHUE CEYCHUN.

IlepneHguKyIIpHOCTE IPSAMOM M IIOCKOCTH:  NEPIEHIUKYISPHBIE IpPsMBIE B
IIPOCTPAHCTBE, NPSMBbIE IApAJUICIbHBIE M IEPHEHIUKYJSAPHBIE K IUIOCKOCTH, IPU3HAK
NEePHEHAUKYISIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMOW NEpHEHAUKYISPHON
IUIOCKOCTH. OpTOroHanbHOE NPOEKTUpOBaHUE. [lepneHauKyisip U HaKJIOHHBIE: PAaCCTOSHUE OT
TOYKH JI0 IJIOCKOCTHU, PACCTOSIHUE OT MPSIMOM JI0 IUIOCKOCTH, MPOEKIUs (PUIYpbl HA MIIOCKOCTb.
IlepneHquKyIpHOCTD IUIOCKOCTEN: IIPU3HAK MIEPIEHIUKYIISIPHOCTH ABYX IUIOCKocTel. Teopema
0 TpEX MEPIEHAUKYIIAPAX.

VYTIbl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOH U IUIOCKOCTBIO, IBYTPAHHBINA yroJl, JIMHEWHBIN
yroJl JABYIPAaHHOTO yria. TpéxrpaHHblii M MHOroOrpaHHble yribl. CBOWCTBa IUIOCKMX YIJIOB
MHOrorpaHtoro yriyia. CBONCTBa IJIOCKMX W JBYTPaHHBIX YIJIOB TPEXTpaHHOro yria. Teopembl
KOCHHYCOB ¥ CHHYCOB JIJIsl TPEXTPAHHOTO YIJIA.

MHuororpanHuKu

Bunbl MHOrOrpaHHHMKOB, pa3BEpTKa MHororpaHHuka. IIpusma: n-yroapHas npusMma,
npsiMasi 1 HAaKJIOHHas MPHU3MbI, OOKOBas W IOJIHAs MOBEPXHOCTh INpu3Mbl. llapamnenenunen,
NPSMOYTOJIBHBIA MapajulesIeNinel W ero cpoWcrBa. KparTyaillume nyTM Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Oiinepa. IIpoctpanctBenHas Teopema Iludaropa. IMupamupa: n-
yrojibHasi MUpaMuia, NpaBuibHasg U yceu€HHas nupamuabl. CBoiicTBa pédep 1 OOKOBBIX TpaHel
MpaBUIBbHON TNUpamubl. [IpaBuiibHBIE MHOTOTpAaHHHKH: IPAaBHIIbHAs NpHU3Ma M IpaBUIbHAs
nUpaMuJia, MpaBuiIbHAS TPEYToIbHASI MUPaMUJIa U MPaBUIIbHBIN TeTpasap, kyO. [IpeacraBnenue
O MPAaBWIbHBIX MHOTOI'PAaHHUKAX: OKTa’p, NJOAEKASAP U UKOCADIP.

Brruncnenue 31€MEHTOB MHOTOTPAaHHUKOB: p&0pa, TuaroHaiu, yrisl. [lnomans 60koBoi
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSMOM NPHU3MBI, IUIONIaJb OCHOBAaHHM, Teopema O
OOKOBOM TMOBEPXHOCTH TPsAMOM mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
[IPaBUJILHOM MUPAMUJIBI, TEOPEMA O ILIOIIAIN YCCUEHHOU TUPAMUIBI.

CuMmMeTpuss B IPOCTPAHCTBE. DIEMEHTHl CUMMETPUM IPABUIBHBIX MHOI'OTPAHHUKOB.
CummeTpuss B IPaBUIBHOM MHOTOTPAaHHUKE: CHMMETpHUS MapaJUIeNIeNUNeNd, CUMMETPHUS
MIPaBUJIBHBIX NTPU3M, CHMMETPHS PABUIIBHON TUPAMUJBI.

BekTopb! M KOOPAMHATEI B IPOCTPAHCTBE

IloHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIC, COHANPABICHHBIE W IPOTHBOIIOJIIOKHO HAIPABIEHHBIE BEKTOPBL. PaBeHCTBO



BEKTOpOB. JlelicTBUS C BEKTOpaMH: CJIOXKEHHE M BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHOXXEHHME BeKTopa Ha uwncio. CBoiicTBa ciokeHUs BeKTopoB. CBolicTBa
YMHOKEHUSI BeKTOpa Ha yucio. [loHaTtue komiuianapHsle BEeKTOphl. IIpu3Hak KoMIiaHapHOCTH
Tp€x BekTopoB. [IpaBuno mnapamnenenunena. TeopeMa O pa3IoXKEHUH BEKTOpa IO TPEM
HEKOMIUJIAaHApHbIM ~ BeKTopaM. lIpsMoyrosnbHas cucremMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunarsl BekTopa. CBA3b MeXAy KOOpAMHATAMHU BEKTOpAa U KOOPJAMHATAMHU TOYEK. YTOJ
Mexly BekTopamu. CKaJsipHOE POU3BEICHUE BEKTOPOB.

11 KJIACC

Tesa BpalieHus

[ToHATHS: UMIMHAPUYECKAsE IMOBEPXHOCTb, KOHUYECKash IOBEPXHOCTh, cheprueckas
IIOBEPXHOCTh, OOpasyromue MoBepxHocTed. Tena BpallleHMs: LWIMHAP, KOHYC, YCEUYEHHBIN
KOHYC, cepa, map. Bzaumnoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTellbHas IIOCKOCTh K
cgepe. M300paxeHue Ten BpallieHUs Ha MII0CKOCcTU. Pa3BépTka nunuHapa u konyca. CuMMeTpus
ctheps! 1 mapa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME NPSIMOYTOIBHOIO
napauenenunena U cieactsus u3 He€. OO0bEM NpAMOM M HAKIOHHOM NPU3MBI, IUIUHIApPA,
nupamMuIbl 1 KoHyca. O0bEM mapa 1 mapoBOro CeTMEHTa.

KomOunanuu Ten BpamieHuss U MHOrorpaHHukoB. [Ipu3ma, BmucaHHas B IWJIMHAD,
onucaHHas okojio mwiuHApa. [lepeceuenue cdeprl u mapa ¢ miockoctero. Kacanue mapa u
cdepsl I10CKOCThIO. [IoHATHE MHOTOIpaHHKKA, OIIMCAHHOI'O OKOJIO cepsl, chepsl, BIMCAHHON B
MHOTOTPaHHUK WJIM TEJIO BPAILCHMUS.

[Tnomanp mMoBEpXHOCTH LMIMHApA, KOHYca, Iuiomaas cheprel u e€ yacteil. [logobue B
npoctpanctBe. OTHomeHHe O00BEMOB, IUIOMAAEH MOBEPXHOCTEH MOAOOHBIX  (UTYD.
[TpeoOpa3oBanue momodusi, romoreTus. PemieHue 3amad Ha IUIOCKOCTH C MCIOJIB30BaHHEM
CTEpPEOMETPUUYECKUX METOJIOB.

[ToctpoeHne ceyeHMI MHOTOTPAHHUKOB W TEJd BpAIICHUS: CEYEHUs IMWIMHApA
(mapayuielbHO W TMEPIEeHAMKYJISIPHO OCH), CEYEeHHUs KOoHyca (mapajjielibHble OCHOBAaHUIO U
POXOJALINE Yepe3 BEepIIMHY), CEYEHMs IIapa, METOAbI IMOCTPOEHUS CEYEHMH: METOJ CIIEJOB,
METO]I BHyTPEHHETO MPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYIIEH TIIOCKOCTH.

BexTopbl M KOOPpAUHATHI B IPOCTPAHCTBE

BekTops! B npoctpancTBe. Onepannn HaJl BEKTOpaMu. BEKTOpHOE yMHOXEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOro yMHOXeHHMs. [IpsmoyronpHas cucreMa KOOpPAMHAT B IIPOCTPAHCTBE.
Koopaunatsl BekTopa. Pa3noxenue Bekropa mno 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpHU
pEeIIeHNN T€OMETPUYECKUX 3a/1ay.

JIBH2KEeHHS B IPOCTPAHCTBE

IBwxkenust mnpoctpanctBa. OrtoOpakenus. JIBwkenuss u paseHCTBO ¢uryp. OOmue
CBOMCTBA JBW)KCHUH. Buabl NBM)KEHMII: MapajuIeIbHBIA IEPEHOC, LEHTPAIBbHAS CUMMETPHS,
3epKajbHasi CHMMETpHUsI, TOBOPOT BOKPYT npsiMoil. [IpeoOpa3zoBanus nogodus. [psmas u chepa
Olinepa.



IINTAHUPYEMBIE PE3YJIbTATDI OCBOEHMUA YYEBHOT'O KYPCA
«'EOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJIHEIO
OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaxaaHcKoe BOCIMTAHUE:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMU  O0ydYaromierocs Kak aKTHBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHICKOro OOIIECTBAa, MPEACTABICHHUE O MAaTEeMaTHMYECKHUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH, NPOIEAYyp TPakIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U JAPYTroe), YMEHHE B3aWMOJCWCTBOBATh C COIMAILHBIMA WHCTHTYTaMHU B
COOTBETCTBUU C UX QYHKIUSIMU U Ha3HAUYCHUEM;

2) naTPpUOTHYECKOE BOCTIUTAHME:

c(OpMUPOBAHHOCTh POCCUMCKON TPakJTaHCKON MIEHTUYHOCTH, YBAKEHUS K MPOILIOMY U
HACTOAILIEMY POCCHUIMCKOM MaTeéMaTUKH, LIEHHOCTHOE OTHOILIEHUE K JOCTUKEHHUSIM POCCUUCKUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJbI, UCIOJIb30BAHUE 3TUX JIOCTUKEHUU B
JIpYTruX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHUKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JIyXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapojaa, Cc(pOpPMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOr0 MOBEICHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>KCHUI HAyKu W ACSTENbHOCTbIO YYEHOrO, OCO3HAHHE JMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOWYMBOTO Oy IyIIETO;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE  OTHOUIEHWE K  MHUpPY, BKJIIOYas  3CTETUKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ad, peHIeHH, pacCcyXIeHUH, BOCIPHUUMYHUBOCTh K
MaTEeMaTUYECKUM acTieKTaM Pa3UYHBIX BUJIOB UCKYCCTBA,

5) puzuveckoe BocuTaHHUE:

c(OpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTeMaTUUECKUE 3HAHUS B UHTEpecax 3J10pOBOTO
u Oe3omacHOro oOpasza *H3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0POBBIO (310pOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, PEryJsipHas Gu3anyeckas akTUBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MTPH 3aHITHSIX CIIOPTHUBHO-030POBUTEIHHOM IEATEEHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTh K TPYyAYy, OCO3HAHHE IIEHHOCTH TPYIO0JI00Us, UHTEpeC K pa3iuyHbIM cepam
MpoeCCHOHAIBHON ACSITEIIBHOCTH, CBA3aHHBIM C MAaTEMaTHKOW W €€ MPUIIOKEHUSIMH, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oyaymielr mpodeccu W pearTru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TIJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4ecKoMy o0Opa3oBaHUIO U
camM000pa3oBaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTHUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYphl, TOHUMAHUE BIHUSHUS COLHUAIBHO-
HSKOHOMHUYECKHUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HAHUE
r00aMbHOTO  XapakTepa  JKOJOTHYECKHX  MpoOJieM, OpUEHTalMsT Ha  MPUMEHEHHe
MaTeMaTUYeCKUX 3HAHUW JJIs pelIeHUs 3a7ad B 00JIACTH OKPYXKAIOIIEH Cpeflbl, TUIAHUPOBAHUE
MOCTYTIKOB M OLIEHKU UX BO3MOXKHBIX TOCIEACTBUN JIsl OKPYKAIOILIEH CPEIbl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKH U OOIIECCTBEHHOW MPAKTHUKH, TOHUMAHHE MaTEMAaTHYECKONH HAayKH Kak cQepsl
YeJI0BEUYECKON JESITEIbHOCTH, 3TANOB €€ pa3BUTUS U 3HAYUMOCTHU JUIS pa3BUTHS LIMBUIIM3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyJIbTYpPOU KaK CPEICTBOM IO3HAHMS MHPA,
TOTOBHOCTH OCYILECTBIIATH NPOCKTHYIO U UCCIIENI0BATENIBCKYIO ACATEIbHOCTh MHANBUYAIBHO U

B IpyIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIE YHHBepPCaJbHbIe YUeOHbIe AeliCTBUS

ba3oBble Jlornyeckue 1eHcTBHA:

BBISBJISITh M XapaKTEPU30BATh CYLIECTBEHHBbIE IPHU3HAKM MaTeMaTUYeCKHMX OOBEKTOB,
HNOHATUHM, OTHOWIEHMH MEXAYy MOHATUAMH, (OpMYyJIUpOBaTH ONpEAETICHUS  MOHATHH,
YCTaHABJIMBATh CYIIECTBEHHbIN NpHU3HAK KiIacCU(UKALKUK, OCHOBAHMA JUIsi 0000LIeHus u
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOIO aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIHPOBAaTh W MNPeoOpa3oBHIBaTh CY)KICHHS: YTBEpIUTEIbHbIE U
OTpHIIATENIbHBIE, €IMHUYHbIE, YACTHBIE U 00IKE, YCIOBHBIE,

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHBOpEUYUsS B (akTax,
JaHHBIX, HaAOMIONEHUSIX U  YTBEPXKICHUSX, MpeajiaraTb KpPUTEPUU IS BBIABIICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUMIA;

JIeJIaTh BBIBOJBI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKH, ACIYKTUBHBIX M WHAYKTHUBHBIX
YMO3aKI4YEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MAaTEMATUYECKUX YTBEP)KIECHUN (IpsIMble U
OT TPOTHUBHOIO), BBICTpaMBAaTh AapryMEHTAllUMIO, MPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CYKJICHHSI U BBIBOIBI;

BbIOMpaTh CHoco0 pemieHus Yy4eOHOM 3ajaun (CpaBHMBAaThb HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh Hauboyee MOAXOMALIIMI C Y4ETOM CaMOCTOSITENIbHO BBIJIEICHHBIX
KPUTEPHEB).

ba3oBble ucciienoBaTe1bCKUE 1eHCTBUA:

HCIIOJIb30BaTh BOIIPOCHI KAK MCCIIEI0BATENbCKUIM MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BONPOCH], (UKCHpYIOIIME MPOTUBOpEUHE, MpoOJeMy, yCTaHaBIMBaTh HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIMIO, MHEHHE;

IIPOBOAMTH  CAaMOCTOSITEJIbHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, HCCIEAOBAHHUE IO
YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTHYeCKOro OObEeKTa, SBJIEHUS, IPOLIECCa, BBISIBICHUIO
3aBHCUMOCTEHN MeXIy 00beKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSITENIbHO (hOPMYyITUpPOBATh 000OIIEHNS U BBIBOJIBI 110 pe3yJbTaTaM MPOBEIEHHOTO
HaOJI0IeHNs, UCCIIEI0OBAHMSI, OLIEHUBATh JIOCTOBEPHOCTH MOJIyYE€HHBIX PE3yJIbTaTOB, BHIBOJIOB U
00001IeHNI];

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

Pabora ¢ nnopmanmeii:

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

BBIOMpaTh HMHPOPMALMIO W3 MCTOYHUKOB pA3jIMYHBIX THUIIOB, AaHAJIM3HPOBATH,
CHUCTEMaTH3UpOBaThb M HHTEPIPETUPOBATh MHOOPMAIMIO PA3IUYHBIX BUAOB U (opMm
IIPEJICTaBIICHHUS,



CTPYKTYpUpOBaTh  HMH(pOpMalMIO, MpPEACTaBIATh €€ B pa3iMuyHbIX  (opMax,
WILTIOCTPUPOBATh IpaUyuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPHUSM.

KoMMyHUKAaTHBHbIE YHHBepcaJIbHbIe Y4eOHbIe 1elcTBUSA

Oo0wmenne:

BOCHPUHUMATh M (OPMYJIHPOBATH CYXKICHHUS B COOTBETCTBHU C YCJIOBUSIMH M LEISAMH
OO0IeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXATh CBOIO TOYKY 3PEHHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaX, JMdaBaTb IOJACHCHUA II0 XOA4Y PCIICHHUA 3aJadd, KOMMCHTUPOBATH HOJIy‘-IeHHBIﬁ
pe3yJbTar;

B X0Jie 00CYXIEHHS 3a7aBaTh BOIPOCH IO CYIIECTBY OOCYXIAaeMOH TeMbI, IpOOIeMBI,
penraeMoi 3a1auu, BBICKA3bIBATh MJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOH
CYXKIACHUA C CYXIACHUAMH APYIrux YYaCTHHKOB AWajora, O6H8,py>KI/IBaTI) pasiiniuuec U CXoACTBO
NO3HIINH, B KOPPEKTHOU popme (HOpMyTUpOBaTh Pa3HOTIACHS, CBOU BO3PAKCHHUS;

IPE/ICTAaBIATh PE3yJIbTAaThl PELICHUS 33/a4d, JKCIEPHMEHTa, WCCIEJOBAaHHS, IPOEKTa,
CaMOCTOATENIFHO BBIOMpaTh (opmar BBICTYIUICHHS C Y4ETOM 3a1a4 TPE3CHTALMU |
0COOEHHOCTEHN ayJUTOPHH.

PerynsiTuBHbIC YHUBepCAJIbHbIC Y4eOHbIE 1eiiCTBUS

Camoopranu3anus:

COCTaBJIATh IUIAH, QJITOPUTM pELICHUS 3ajaud, BbIOMpaTh CIOCO0 peleHUs ¢ Y4EToM
UMEIOLINXCS PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH
BapUaHTHI peIIeHUH ¢ yu€TOM HOBOM MH(pOpMaLIUK.

CaMOKOHTPOJIb, SMOIHOHAJIbHBII HHTEICKT:

BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMBbIX JEUCTBUN
U MBICIUTENbHBIX TPOIECCOB, HX PpE3yJbTaTOB, BIAAETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3yJIbTaTa PEIICHUs MaTEMaTUUECKOH 3a7aun;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTh IIPH PELICHUM 3a/1ayd, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIBLCTB, JAHHBIX, HAlICHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OLICHUBaThb COOTBETCTBME pe3yjibTaTa MLEIM M YCIOBHUSIM, OOBSICHATH NPUYMHBI
JOCTMDKEHUS] WM HEJOCTHKEHHsI Pe3yJbTaTOB JESTEIbHOCTH, HAXOAUTh OMIMOKY, JaBaTh
OLICHKY MTPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eATEIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaTbHONH pabOThI IpU
pelmieHMH y4yeOHBIX 3a/ady, NPUHUMATh IeJIb COBMECTHOM JesATEeIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM pPabOTHI, paclpeaesisiTh BHIBI pabOT, TOTOBApUBATHCS, OOCYXKIATh
MIPOIIECC U PE3yIbTaT paboThl, 00001IaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYMIOBBIX (popmax paboTsl (00CyxaeHHs, 0OMEH MHEHUH, «MO3TOBBIE
IITYpPMBI» M HHBIE), BBIIOJHATH CBOIO 4YacTb pabOThl U KOOPIAMHUPOBATH CBOM JEHCTBHS C
JIpPYTMMH 4JI€HaMHU KOMaHIbl, OLIEHHWBAaTh KAayecTBO CBOEro BKJaJa B OOMIMH MPOIYKT IO
KpUTEpUIM, CHOPMYJINPOBAHHBIM YYACTHUKAMH B3aUMOJIEHCTBUSI.

IMPEAMETHBIE PE3YJIBTATbBI



K xoniry 10 kjacca o0ydaromuiicss HAYYNUTCS:

CBOOOJTHO ONIEPUPOBATh OCHOBHBIMH MOHSATHAMHU CTEPEOMETPUH MIPH PEIICHUU 33134 U
NPOBEICHUN MaTEMATUYECKUX PACCYKICHHIA;

OPUMEHATh AKCHOMBI CTEPEOMETPUM W  CJIEIACTBHS W3 HHUX IpU PELICHUU
reOMETPUYECKUX 3314,

KJIaccu(UIMPOBaTh B3aUMHOE PACIIONIOKEHHIE MPSAMBIX B MPOCTPAHCTBE, TIOCKOCTEH B
IPOCTPAHCTBE, MPSMBIX U TNIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJTHO ONEPUPOBATHh MOHSATHSIMH, CBA3aHHBIMU C YIJIaMH B MIPOCTPAHCTBE: MEXIY
OPSMBIMU B IPOCTPAHCTBE, MEXK/TY MPSIMOH U IJIOCKOCTHIO;

CBOOO/IHO OTIEPUPOBATh MOHATUSMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMH;

CBOOOJTHO pAacCMO3HAaBaTh OCHOBHBIC BHIbl MHOTOTPAaHHMKOB (TIpH3Ma, HUpPaMU/A,
IPSIMOYTOJIbHBIN Mapaienenumnes, Kyo);

KJIaccu(pUIUPOBATh MHOTOTPAaHHHUKH, BEIOMPAsi OCHOBAHUS ISl KITACCHU(UKAIINH;
CBOOOJTHO ONEpPUPOBATH MOHITHUSMH, CBSI3aHHBIMH C CEYEHHEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;

BBINOJIHATH TapaIIeNIbHOE, IICHTPAIBLHOE M OPTOTOHATIBHOE MPOSKTHPOBaHNE QUTYp Ha
TUIOCKOCTB, BBITIOJHATH N300pakeHHs (PUTYp Ha IIIOCKOCTH;

CTPOUTH CEYEHUS MHOTOIPAaHHHKOB PA3IMYHBIMH METO/aMH, BBITOJIHATH (BHIHOCHBIC)
IUIOCKHE YEPTEXH M3 PHCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHH3Y;

BBIYHCIIATh IUIOMIAMM TIOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpU3Ma, MHPaMUIA),
reOMETPUYECKUX TeJ C IPUMEHEHnEM (HOopMyIT;

CBOOOJTHO ONEpUpPOBaTh MOHATHSAMU: CHUMMETPHUS B MPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBI;

CBOOOJIHO ONEPUPOBATh MOHATUSAMH, COOTBETCTBYIOLIMMH BEKTOpaM M KOOpAWHATaM B
IPOCTPAHCTBE;

BBITIOJIHATH ICHCTBHS HAJI BEKTOPAMH;

pewmiath 3aJaud Ha JI0OKa3aTeIbCTBO MAaTEMaTHUECKUMX OTHOIIEHUH M HaXOXXJICHHE
IreOMETPUYECKUX  BEIMYUH, MPUMEHSAS M3BECTHbIE METOAbl IPH  PELICHUH
MaTeMaTHYeCKUX 33]1a4 MOBBIIIEHHOTO M BHICOKOTO YPOBHSI CJIOXKHOCTH;

NPUMEHSTH MPOCTEUIINE POTPAMMHBIEC CPEICTBA M JIEKTPOHHO-KOMMYHHKAITMOHHBIC
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUYECKUX 3a/1aY;

U3BIICKaTh,  NpeoOpa3oBbIBATH W HMHTEPIPETHPOBaTH  HHGOpMAIMIO O
IIPOCTPAHCTBEHHBIX TEOMETPHUECKUX (HUTypaxX, MPEICTABICHHYI0 Ha dYepTekax |
pPHCYHKaX;

OPUMEHATh TOJNy4YEeHHBbIE 3HAHUS Ha NPAKTUKE: CPaBHMBATh W aHAJIU3UPOBATH
peanbHbIE CUTYAIlUH, TPUMEHITh W3yYEHHBIE MOHSTHS B MPOIECCE MOWCKA PEIICHUS
MaTeMaTHYecKu c(HOpMyTUPOBAHHON MPOOIEMbI, MOJCIUPOBATh PealbHbIE CUTyalluu
Ha S3bIKE TEOMETPUH, MHCCIEOBAaTh IOCTPOCHHbIE MOJEIM C HCIOJIb30BAHUEM
TE€OMETPUYECKUX TIOHSATHH ¥ TEOpeM, ammapara ainreOphl, pemaTh NpaKTHYeCKHe
3aJ1auM, CBS3aHHBIC C HAXOXKICHUEM T€OMETPHUECKUX BEITHUYNH;

UMETh TPE/ICTaBIEHUs] 00 OCHOBHBIX J3Talax pPa3BUTUS T'€OMETPHUHM KaK COCTaBHON
JacTu pyHIaMEHTa Pa3BUTHS TEXHOJIOTHIA.

K xonmy 11 kiacca oOyyaromuiicss HAy49uTCs:



CBOOOJHO OMEpPUPOBATH MOHATHIMHU, CBSI3AaHHBIMU C HUIMHIPUYECKON, KOHUYECKON U
cheprueckoil MOBEPXHOCTIMU, OOBSICHITH CIIOCOOBI MOTYyUEHUS;

OTIEpPHPOBATH TOHATHIMHU, CBSI3aHHBIMH C TE€JAMH BPAILCHHS: LWIMHIPOM, KOHYCOM,
chepoit u mapowm;

pacrio3HaBaTth Teja BpalleHus (LMIMHAP, KOHYC, cdepa U map) U 0OBACHITH CIIOCOOBI
MOJTyYEHUs TeJl BpallleHus;

KJIacCu(UIIMPOBATh B3aUMHOE PACIOJIOKEHHUE CPEephl U TIIOCKOCTH;

BBIYUCIIATh BEJIUYMHBI HJIEMEHTOB MHOTOTPAHHUKOB M TEJ BpalleHHs, OOBbEMBI U
IUIONIA/IM MOBEPXHOCTEH MHOTOTPAHHUKOB M TE€J BPAIICHMS, TEOMETPUUECKUX Tell C
npuMEeHEeHUEM (HOPMYIT;

CBOOOJTHO OTIEPUPOBATH MOHITUSMH, CBSI3aHHBIMH C KOMOMHAIIUSIMH TEJ BpAIICHUS U
MHOTOTPAaHHHKOB: MHOTOTPAHHUK, BIIMCAHHBIN B cepy M ONMHMCAHHBIA OKOJO chepsl,
cdepa, BiMcaHHAsE B MHOTOT'PAaHHHK HJIH TEJIO BPAIICHUS;

BBIUKCIISTH COOTHOIICHHS MEXAY IUIOLIaIIMU MOBEPXHOCTEH U 00BEMaMU MOJOOHBIX
Ten,

n300paxarb H3y4aeMble (DUTYpBI, BBINOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKU H3
PUCYHKOB HPOCTBIX O00BEMHBIX (UTYpP: BHI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TeJ BpaIlICHHUS;

U3BJICKATbh, UHTEPIPETHPOBATE M NPeoOpa3OBHIBATH UH(POPMALINIO 0
MPOCTPAHCTBEHHBIX TE€OMETpUYECKHX (Urypax, MPEACTAaBICHHYIO Ha uepTexax u
pUCYHKaX;

CBOOOJTHO OTIEPHPOBATH TOHSATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH ONEPAIH Ha/l BEKTOPAMH;

3aJaBaTh IUIOCKOCTh YPaBHEHHEM B JIEKApPTOBOW CHCTEME KOOPAMHAT;

pemaTe TEeOMETPUYECKHE 3aJaud Ha BBIUUCICHHE YIJIOB MEXIY TMPSMBIMH U
IUIOCKOCTSIMHM, BBIYMCICHHE PACCTOSHUM OT TOYKM J0 IUIOCKOCTH, B II€JIOM, Ha
NpUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METOa MIPH PEUICHUN;

CBOOOJTHO OIEPUPOBATH IMOHATHUSMH, CBS3aHHBIMH C JIBUKCHHEM B IIPOCTPAHCTBE,
3HATh CBOICTBA IBHMKCHH;

BBIMOJIHATh HM300pa)XCHHsT MHOTOTPAaHHMKOB M TeJ BpAIIEHUS TNPH IapajuIeIbHOM
nepeHoce, MeHTPATbHONH CHMMETPUH, 3€PKAIbHOW CUMMETPHH, MIPU MTOBOPOTE BOKPYT
psSIMOiA, TpeoOpa3oBaHus MOA00HS;

CTPOUTh CEYCHHUS MHOTOTPAaHHUKOB W TeJl BpAlEHUS: CEYCHHS IHIMHIpPA
(mapamienbHO W MEPIEHANKYIISIPHO OCH), CEYeHHS KOHyca (MapauiebHbIe OCHOBAHHUIO
U TIPOXOJIAIIINE Yepe3 BEPILINHY), CEUeHUS 1apa;

UCIOJIb30BaTh METOJbl TOCTPOCHHUSI CEYEHHUH: METOJl CJE0B, METOJ] BHYTPEHHEro
POEKTHUPOBAHUS, METO]] TIEpEHOCA CEeKYILeH MIIOCKOCTH;

JIOKa3bIBaTh T€OMETPUIECKHE YTBEPKICHUS;

OPUMEHSTh TEeOMEeTpUuYecKrue (aKThl Ui pEIIeHUs CTePEOMETPUYECKHX 3ajad,
MPEJIONIarafoIUX HECKOJIBKO IIaroB PeIIeHUs, €ClIi yCIOBUS MPUMEHEHUS 3a/1aHbl B
SIBHOW W HESIBHOU (hopMme;

pemarp 3amayd Ha JIOKa3aTebCTBO MAaTEMaTHYECKHMX OTHOIICHWH M HaXOXKICHHE
TE€OMETPUYECKUX BEJTHMYNH;

MPUMEHSTH POTPAMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHbBIE CUCTEMBI PU
pEIIeHUU CTEPEOMETPUUECKHX 3a]1aY;



NPUMEHSTh T[IOJyYeHHbIE 3HAHUS Ha TPaKTHKe: CpPaBHUBATh, aHAIM3UPOBATH U
OLICHUBATh peajbHbIe CUTYAIHH, IPUMEHATh U3yUCHHBIC MOHSATHUS, TECOPEMBI, CBONCTBA
B Ipolecce IIOMCKAa pEUICHHs MaTeMaTH4eCKd C(HOPMYIHMPOBAHHOW MPOOIIEMBI,
MOJIEJIMPOBAaTh peabHbIE CUTYallud HA S3bIKE FEOMETPHUH, UCCIIEN0BATh TIOCTPOCHHbIE
MOJIEJIM C UCHOJB30BAaHUEM T'€OMETPUUYECKUX MOHATUM U TEOpeM, almapara anreOpsl,
pelaTh IPaKTHYECKHUEe 33]]a4l, CBA3aHHbIE C HAXOXKICHUEM M€OMETPUUECKUX BEIUYUH;
UMETh TPEJCTaBICHUs] 00 OCHOBHBIX J3Talax pPa3BUTUS T'€OMETPHUH KaK COCTaBHON
yacTu (pyHIaMEeHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbuble IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pazoBaTe/bHbIC
padoThI padoThI
pecypcsbl
1 BBenenue B ctepeoMeTputo 23 1 Bubmmorexa OP
A P P http://fcior.edu.ru
) B3anMHOe pacnionoxeHue npsMbIx B 6 | http//feior.edu.ru
IIPOCTPAHCTBE
n o
3 apajyIeNIbHOCTh MPSAMBIX U IUIOCKOCTEH B g http-//fcior.edu.ru
IIPOCTPAHCTBE
4 HepHeHHHIfyMpHOCTL HPAMBIX 1 25 http://fcior.edu.ru
IJIOCKOCTEN B IIPOCTPAHCTBE
VYriel U paccTosTHUS 16 1 http://fcior.edu.ru
MHororpanHuKu 7 1 1 http://fcior.edu.ru
BexTops! B mpocTpaHcTBE 12 http://fcior.edu.ru
g HOBTOPGHI/IG, 00o011eHue U cucTeMaTh3anus 5 ) htp//feior.edu.ru
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 1



http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne /i P Konrpoubusie IIpakTHueckue (mpp )
MPOrpaMMbl Bcero o0pa3oBaTesIbHbIE
padoThI padoThI
pecypchl
1 AHaUTHYECKas TEOMETPUS 15 1 bubmmorexa IOP
P http://fcior.edu.ru

I1 000 .

2 OBTOPEHHE, 000 meHPUIe 1 15 1 http://fcior.edu.ru
CUCTEMAaTH3aIWsl 3HAHUH

3 O6bEM MHOTOTpaHHHKA 17 1 http://fcior.edu.ru

4 Tena Bpamenus 24 1 http://fcior.edu.ru
n )

5 TIOIIAIN TIOBEPXHOCTU U O0BEMBI 9 | http/feior.edu.ru
KPYTJIIBIX TEJ

6 JIBroKeHUs 5 1 http://fcior.edu.ru
IT 600

7 ORTOPETIIE, OBODIIEHHE 1 17 2 http://fcior.edu.ru
CUCTEeMAaTH3aIHsl 3HAHUH

OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0



http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/




IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
KosaunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudgposbie
n/n Tema ypoka Bcero Koutpoaphbie  Ipakruieckue u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI pecypenI
[ToHsATHS cTepeoMeTpHH: TOUKa, psMas,

1 IUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE BuGmorexa IOP
IIpaBUjIa N300paKEHUS Ha PUCYHKE 1 htt://feior.edu.ru/
TUIOCKOCTH, MapaJuIeIbHBIX TPSIMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka
OcHoBHbIE NpaBUIIa U300paXKEHUs Ha

2 PHUCYHKE IIJIOCKOCTH, MApaJIJIEIbHbBIX 1 http://fcior.edu.ru/
NPSIMBIX (OTPE3KOB), CEPEUHBI OTpe3Ka
[TonsATHS: IEpeceKaroIuecs MIOCKOCTH,

3 IepeceKaroImecs npsmas 1 II0CKOCTb; 1 http://fcior.edu.ru/
MOJTYTIPOCTPAHCTBO
[TonsATHS: IEpeceKaroIuecs MIOCKOCTH,

4 nepecekarommecs npsimasi ¥ miocKoCTh; 1 http://fcior.edu.ru/
MOJTYTIPOCTPAHCTBO
MHororpaHHuKH, U300paKeHUE

5 MPOCTEHIINX TPOCTPAHCTBEHHBIX QUTYD, 1 http://fcior.edu.ru/
HECYIIECTBYIOIINX 0OBEKTOB
MHororpaHHuKH, U300paKeHne

6 MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYD, 1 http://fcior.edu.ru/
HECYIIECTBYIOIUX 00BEKTOB

7 ITpakTuyeckas padora no Teme "Pa3BepTka 1 ) htp//feior.cdu.ru/

MHOrorpaHHuka. Mozeinb MHOrorpaHHuKa"
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AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEICTBHS U3 HUX

http://fcior.edu.ru/

AKCHOMBI CTEPEOMETPHH U TIEPBBIC
crneactBus u3 HuX. CocoObl 3a1aHus
MPSAMBIX U INIOCKOCTEMN B IMIPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUNIOCKOCTEH

http://fcior.edu.ru/

10

N306paxkenne ceuyeHunit mupamMuibl, Kyda u
MIPU3MBI, KOTOPBIE MPOXOJIAT Yepe3 X
peopa. M3o0pakeHne nepecedcHust
MOJYYEHHBIX IUIOCKOCTEN. PackpalnBanue
MTOCTPOCHHBIX CEUEHUN Pa3HBIMU I[BETAMU

http://fcior.edu.ru/

11

N306paxkenne ceuyeHunit mupamuibl, Kyda u
MIPU3MBI, KOTOPBIE MPOXOJIAT Yepe3 X
pé6pa. Nzo0pakeHue nepeceueHust
MOJYYEHHBIX IUIOCKOCTEN. PackpammBanme
MTOCTPOCHHBIX CEUEHUN Pa3HBIMU I[BETAMU

http://fcior.edu.ru/

12

N3o06paxkenne ceuyeHuit mupamMuibl, Kyda u
MIPU3MBI, KOTOPBIE MPOXOJISAT Yepe3 X
pé6pa. N3o0paxkeHue nepeceueHust
MOJYYEHHBIX IUIOCKOCTEN. PackpammBanre
MTOCTPOSHHBIX CEUEHUN Pa3HBIMU I[BETAMHU

http://fcior.edu.ru/

13

N306paxenue ceueHunit nupamuibl, Kyda u
MIPU3MBI, KOTOPBIE TIPOXOJISAT Yepe3 UX
pé6pa. N3obOpakeHune nepeceueHust
MOJYYEHHBIX IUIOCKOCTEN. PackpammBanme
MTOCTPOSHHBIX CEUEHU Pa3HBIMU I[BETAMHU

http://fcior.edu.ru/

14

Merton cnenoB 1uisi TOCTPOCHUS CEUYECHUI

http://fcior.edu.ru/

15

Mertoza cieoB /Uit HOCTPOCHUS CEUCHUH.
CBolicTBa niepece4eHU MPSIMBIX U

http://fcior.edu.ru/
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IJIOCKOCTEN

16

17

18

19

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.
CaolicTBa niepece4eHni MPSIMBIX U
IIOCKOCTEH

[TocTpoeHue ceueHuii B mupamue, Kyoe
o TpémM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3aMHCh 111aroB
MOCTPOEHUS

[Toctpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh 111aroB
MIOCTPOEHUSA

ITocTpoenue ceuenuii B nupamuse, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEHN U 3alIUCh LIaroB
IIOCTPOEHUS

http://fcior.edu.ru/

http://fcior.edu.ru/

http://fcior.edu.ru/

http://fcior.edu.ru/

20

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEHN U 3alIUCh 1IaroB
IIOCTPOEHUS

http://fcior.edu.ru/

21

[ToBTOpenue mnanumerpun: Teopema o
MPOIOPLMOHANIBHBIX 0Tpe3kax. [lono0Oue
TPEYTOJILHUKOB

http://fcior.edu.ru/

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUSIX HA
BBIHOCHBIX 4epTexkax. McTopus pazButus
TJIAHUMETPUHU U CTEPEOMETPHH

http://fcior.edu.ru/

23

KonTponbHas pabota "AKCHOMBI

http://fcior.edu.ru/
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crepeomerpun. Ceuenus"

24

B3aumHOe pacnonoxeHue npsiMelx B
npocTpadcTBe. CKpeluBaromuecs
npsiMble. [Ipu3Haky CKpemuBaromuxcs
npsaMbIX. [lapamiensHbie npsiMbIe B
IIPOCTPAHCTBE

http://fcior.edu.ru/

25

Teopema o cyniecTBOBaHUH U
€AMHCTBEHHOCTH IPSIMOM IMapajuIeIbHON
JAHHOM MPAMOU, IIPOXOASIIEH YePe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH Ha JaHHOU
npsMoi. Jlemma o nepecedeHuu
MIapAJUIEIIbHBIX IPSAMBIX IIJIOCKOCTBIO

http://fcior.edu.ru/

26

27

28

29

[TapamnenbHOCTB TpeX NpsMBbIX. Teopema o
TpEX MapajuleNIbHBIX NpAMBIX. Teopema o
CKPEILMBAIOIINXCS IPSMBIX

[TapamiensHOE IPOEKTUPOBAHHUE.
OcCHOBHBIE CBOWCTBA NapAJUIEIBLHOTO
npoekTupoBanus. M300pakeHue pa3HbIX
¢buryp B napauienbHON IPOEKIUN

[enTpanbHas nmpoeKkuus. YToiui ¢
COHAIIPABJICHHBIMUA CTOPOHAMHU. YTOJI
MEXIy NPSMBIMU

321,[[3.‘-11/1 Ha JOKa3aTCJIbCTBO U
HUCCICI0OBAHUEC, CBA3aAHHBIC C
PACIIOJIOKCHHUEM IIPAMBIX B IIPOCTPAHCTBE

http://fcior.edu.ru/

http://fcior.edu.ru/

http://fcior.edu.ru/

http://fcior.edu.ru/

30

[TonsATHA: mapamienbHOCTh NPSMON U
IUIOCKOCTH B pocTpaHcTse. [Ipu3Hak
MapaJUIEIbHOCTH IIPSIMOU U IIJIOCKOCTH.
CaolicTBa napamienbHOCTH IPSIMOH U

http://fcior.edu.ru/
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IIIIOCKOCTH

31

32

33

34

I'eomeTpuueckue 3a1a4un Ha BHIYUCICHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[apaJUIEIbHOCTBIO MPSAMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE

[TocTpoeHue ceueHust, MPOXOISILETO Yepes3
JAHHYIO MIPSIMYIO Ha YepTexKe U
MapaJyIeIbHOIO IPYrou npsimoit. Pacuér
OTHOIIEHUI

[TapannenpHas MPOEKIUs, IPUMEHEHNE
JUIS IOCTPOCHHUSI CEYCHH Ky0a U
napajenenumnena. CBoicTBa
napajuieJienuIea 1 mpu3Mbl

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/BHaKI/I
napaJiIeJIbHOCTH ABYX IUIOCKOCTEM

http://fcior.edu.ru/

http://fcior.edu.ru/

http://fcior.edu.ru/

http://fcior.edu.ru/

35

Teopema 0 mapajieIbHOCTH U
CANMHCTBCHHOCTH IIJIOCKOCTH, HpOXOJlfIHIGfI
yepe3 TOUKY, HEe TPUHAAIEKAIIYIO TaHHON
MIJIOCKOCTH U CIIEICTBUS U3 HEE

http://fcior.edu.ru/

36

CBolicTBa napajuieNIbHBIX TUIOCKOCTEN: O
MapaJuIEIbHOCTH NPSIMBIX IEPECEUECHUS
IIPU IEPECEUECHUH JIBYX MapauIeIIbHBIX
IUIOCKOCTEMN TPEThEU

http://fcior.edu.ru/

37

CaoiicTBa napamienbHbIX MIIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIFOYEHHBIX MEXAY I1apalIeIbHBIMUA
IJIOCKOCTSIMU; O IIEPECEUEHUH NTPSIMOM €
ABYMS TapaJlJICIIbHBIMUA TNIOCKOCTAMHA
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38

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

http://fcior.edu.ru/

39

40

IToBTOpEHME: TPUTOHOMETPUS
IPSIMOYTOJIBHOI'O TPEYTOJIbHUKA
CgoiicTBa Ky0a B MPSMOYTOIBHOTO
napajuieJenuiena

http://fcior.edu.ru/

http://fcior.edu.ru/

41

Brrurcnenue UTMH OTPE3KOB B KyOe U
MIPSAMOYTOJIBHOM ITapajuleIeuIIe1e

http://fcior.edu.ru/

42

[lepneHMKyIAPHOCTD NPSMOM U
mockocty. [Ipru3nak
NIEPIEHIUKYIISIPHOCTH IPSMOHN U
IJIOCKOCTH

http://fcior.edu.ru/

43

44

45

IlepnieH IUKYIAPHOCTD NPSIMOU U
mockocty. [Ipr3Hak
MEPIEHIUKYISIPHOCTH MIPSIMOH U
IJIOCKOCTH

TeopeMa o Cyl1eCTBOBAHUH U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
yepe3 TOUKY IPOCTPaHCTBA U
MEePIEHIUKYIISIPHON K TITIOCKOCTH

IInockoctu u MNEPNCHAUKYIIAPHBIC UM
MpsAMBIC B MHOT'OI'paHHUKAX

http://fcior.edu.ru/

http://fcior.edu.ru/

http://fcior.edu.ru/

46

[ImockocTH M nepeHINKYJIIIPHbIE UM
IIPSIMBIE B MHOTOI'PAaHHUKAX

http://fcior.edu.ru/

47

[lepnieHiuKyIsip ¥ HAKJIOHHAS.
[TocTpoenne nepneHUKyIsIpa U3 TOUKH HA
MPSMYIO

http://fcior.edu.ru/

48

[lepnieHqUKymsAp U HAKIIOHHAS.

http://fcior.edu.ru/
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ITocTpoeHue nepneHuKyspa U3 TOYKH Ha
IPSIMYIO

TeopeMa 0 TpEX NEpPHEHAUKYISIPAX

49 http://fcior.edu.ru/
(mpsimast u oOpaTHasi)

50 Teopema o Tpéx nepneHauKyIApax htto/feior.edu.ru/
(npsimast u oOpaTHas)

51 ¥/TOI MEX1Y CKPEIIHBAIOLIHMHCA http://fcior.edu.ru/
IPSIMBIMU
[Tonck nmeprneHANKYISIPHBIX TPSIMBIX C

52 MTOMOIIBIO TIEPIICHAUKYIISIPHBIX http://fcior.edu.ru/
IIJIOCKOCTEN

53 OpTOroHajibHO€ MPOEKTUPOBAHUE http://fcior.edu.ru/
[Toctpoenue ceuennii kyda, MpU3MBlI,

54 MPaBWJIbHON MUPaMUAbI C TTOMOIIBIO http://fcior.edu.ru/
OPTOrOHAJILHOW MPOEKINU
[Toctpoenue ceuenunii kyda, MpU3MBlI,

55 MPaBWJIbHON MUPaMUAbI C TTOMOIIBIO http://fcior.edu.ru/
OpPTOTOHAJILHOM MPOEKIINH
CummeTpus B IPOCTPAHCTBE

56 OTHOCHUTEINBHO MIockocTu. [lnockoctu http://fcior.edu.ru/
CHMMETpPHN B MHOTOTPaHHHUKAX

57 [Tpu3HaK neprneHaAuKyISIPHOCTH MPSIMOH 1 httn/feior.edu.ru/
TUIOCKOCTH KakK CJIEZICTBUE CUMMETPUH

53 HpaBI/IHLHIiIe MHOTrOrpaHHuku. Pacuér http://feior.edu.ru/
PacCTOSTHUN OT TOYKH JI0 TUIOCKOCTH

59 HpaBI/IJIbHIiIe MHOTOrpaHHUKHU. Pacuér hittp://feior.edu.rw/
pacCTOSIHUN OT TOYKH J10 TNIOCKOCTH

60 CriocoObl OMYCTUTh TEPIIEHANKYISPHI: http://fcior.edu.ru/



http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/

CUMMETPHUSI, CABUT TOUYKHU IO
napajieIbHON MPAMOM

61

62

63

CaBur no HenapauienbHON NpSIMOH,
M3MEHEHUE PACCTOSHUN

KontponbHas padota "B3anmuoe
PacrojoKeHUE MPSMBIX U TUIOCKOCTEH B
npoctpaHcTae"

HOBTOpeHI/IeZ YIroJj MCXKAy IpAMbBIMU Ha
IIOCKOCTHU, TPUTOHOMETPHS B
IMPOU3BOJIBHOM TPECYTOJIBHUKE, TCOpEMaA
KOCHHYCOB

http://fcior.edu.ru/

http://fcior.edu.ru/

http://fcior.edu.ru/

64

[ToBTOpEHME: YyTOI MEKITY
CKPEILIHMBAIOIIUMUCS NPSIMBIMU B
MIPOCTPAHCTBE

http://fcior.edu.ru/

65

66

67

FCOMeTpI/IquKI/IG METOAbI BBIYUCICHUA

yriia MCXKIy NpAMbIMU B MHOT'OI'paHHUKaxX

JIByrpansbiil yroa. CBOMCTBO JIMHEWHBIX
YIJIOB ABYTPAHHOTO yIia

[lepnennukynspHbie miaockoctu. CBoiicTBa
B3aUMHO IIEPIECHAUKYIIAPHBIX INIOCKOCTEN

http://fcior.edu.ru/

http://fcior.edu.ru/

http://fcior.edu.ru/

68

[Ipu3Hak nepneHaAuKyISIPHOCTH
IIJIOCKOCTEM; TeOpeMa O MPSAMOU
MEepPECEUCHMS JBYX IIIOCKOCTEN
MEePIEHIUKYISIPHBIX TPEThEU MITOCKOCTH

http://fcior.edu.ru/

69

[IpssmoyTonbHBIN Napasienenunen; Kyo;
U3MEpEHUs, CBOMCTBA IPAMOYTOJIEHOTO
napajulesIenune1a

http://fcior.edu.ru/

70

Teopema 0 nuaroHany NpsIMOYTOIbLHOTO

http://fcior.edu.ru/
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napajjieacnuicaa u CICACTBUC U3 Hee

71

72

73

CrepeoMeTpuuecKre U MpUKIaIHbIC
3a/1auu, CBA3aHHBIE CO B3aUMHBIM
PAaCIIOJIOKEHUEM MIPSMBIX U IJIOCKOCTH

[ToBTOpEHME: CKPELIUBAIOLIUECS MPSMBIE,
napajuieNibHbIe MJIOCKOCTH B CTaHIaPTHBIX
MHOTOTpaHHUKAX

Hapa mapauiCJIbHbIX IUIOCKOCTEH Ha
CKPCIIUBAOIIHUXCA IMMPAMBIX, PACCTOAHUC
MCKAY CKPCIINBAOIIUMUCS IIPSAMBIMU B
IMPOCTBIX CUTYyAIUAX

http://fcior.edu.ru/

http://fcior.edu.ru/

http://fcior.edu.ru/

74

Paccrosaue oT TOUkH J0 IIIIOCKOCTH,
pacCTosAHUEC OT HpHMOﬁ J0 IIITOCKOCTH

http://fcior.edu.ru/

75

76

77

Brruucnenue pacctosHUA MEKIY
CKPELIMBAIOIIHUMHUCS IPSIMBIMHU C
ITOMOIIBIO NEPIEHIUKYJIIPHON TUIOCKOCTH

Tp€XrpaHHbIl yroji, HEpaBEHCTBA IS
TpexrpaHHbIX yrioB. Teopema ITudaropa,
TEOpPEMBI KOCHHYCOB U CHHYCOB JJIS
TPEXTPAHHOTO yIJIa

DneMeHTHI CPepUIecKOil TeOMETPHH:
reoJIe3M4eCcKue JIMHUHN Ha 3eMIie

http://fcior.edu.ru/

78

Kontponbras padota "Y1 u
paccrosiHus"

79

Cucremarnzanus 3HaHUN "MHOTOrpaHHUK
U €T0 JIEMEHTHI"

http://fcior.edu.ru/

80

IInpamupa. Buael nupamun. IpasunbHas
nupamuaa

http://fcior.edu.ru/
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[Ipusma. IIpssmast u HaAKJIOHHAS IPU3MBIL.

81 1 http:/fcior.edu.ru/
[TpaBunpHas npusma

82 Hpsvoit Hapannveﬂennneﬂ, 1 http://fcior.edu.ru/
PSIMOYTOJBHBIN Mapasuienenunesn, Kyo

23 BI:IHyKnHe MHOTrorpanHuku. Teopema 1 http://feior.edu.rw/
Ditnepa
Brimykisie MHOTOTpanHuKd. Teopema

84 Oiinepa. [IpaBuiibHBIE U IOJTyIIPaBUIIbHBIC 1 http://fcior.edu.ru/
MHOTOTPaHHHUKH

85 Konrponsnas pabora "MHoOrorpaHHUKH" 1 http://fcior.edu.ru/

26 [TonsiTHe BEKTOpa HA TNIOCKOCTH U B I httn//feior.edu.ru/
POCTPaHCTBE

87 CymMma BEKTOpOB 1 http://fcior.edu.ru/

88 PazHOCTH BEKTOpPOB 1 http://fcior.edu.ru/

89 [IpaBuio napannenenunena 1 http://fcior.edu.ru/

90 YMHOXKEHHEe BEKTOpa Ha YUCIIO 1 http://fcior.edu.ru/
PaznoxeHnue BekTopa 1o 6asucy Tpéx

91 BEKTOPOB, HE JISKAIIUX B OJHON 1 http://fcior.edu.ru/
TUIOCKOCTH

92 CkansipHO€ pou3BeieHne 1 http://fcior.edu.ru/

93 Brruucnenue yria Mexy BEKTOpaMu B 1 httn/feior.edu.ru/
MIPOCTPAHCTBE

94 [Ipocreiimue 3a1auu ¢ BEKTOpaMH 1 http://fcior.edu.ru/

95 [Ipocreiimue 3a1auu ¢ BEKTOpaMH 1 http://fcior.edu.ru/

96 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1 http://fcior.edu.ru/

97 [Ipocreiimme 3agauu ¢ BEKTOpaMu 1 http://fcior.edu.ru/

98 O06o001IeHne 1 cucTeMaTu3alys 3HaHUH 1 http://fcior.edu.ru/
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99 O06001IeHre U CHCTeMAaTU3alns 3HAHUN 1 http://fcior.edu.ru/

100 Hrorosas koHTpobHas paboTa 1

101 HToroBast KOHTpOJIbHAs paboTa 1 http://fcior.edu.ru/

102 O06o01IeHre U cCTeMaTU3alus 3HAHUN 1 http://fcior.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Hdara uudgposbie
Nen/m . Tema ypoka Kontpoabubie IIpakTuueckue
Bcero u3ydyeHusi obOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl

IToBTOpenue TeMsl "KoopauHaTel BEKTOpa )

1 P PA | P 1 http://fcior.edu.ru/
Ha IJIOCKOCTH M B IIPOCTPAHCTBE
IToBTOopenue Temnl "CKaasapHoe )

2 o P " P 1 http://fcior.edu.ru/

POM3BEICHHE BEKTOPOB

[ToBTOpenue Tembl "Beruucienue yria )

3 P y" 1 http://fcior.edu.ru/
MeEX/1y BEKTOpaMHU B IPOCTPAHCTBE
IToBTOpeHME TEMBI "YpaBHEHHE ITPSIMOH, .

4 p 8 p | p 1 http://fcior.edu.ru/
MPOXOIAIICH yepe3 1Be TOUKU
VYpaBHEHUE IIJIOCKOCTH, HOPMAlb, .

5 p p 1 http://fcior.edu.ru/
YPaBHEHHE TUIOCKOCTH B OTPE3Kax
YpaBHeHHE IOCKOCTH, HOpMaJlb, .

6 P p 1 http://fcior.edu.ru/
ypaBHEHHE TUIOCKOCTH B OTpe3Kax

7 BexTopHoe mpousBeneHue 1 http://fcior.edu.ru/
JImHeitHpIe HepaBEHCTBA, TUHEHHOE .

8 nporpaMMHpozaHHe ’ 1 http://fcior.edu.ru/
JIuHeliHbIC HEPABEHCTBA, JUHEHHOE .

9 nporpaMMHpoI; N 1 http://fcior.edu.ru/
AHanmuTH4yecKne METO Bl pacuéra yriia .

10 APLD 4 1 http://fcior.edu.ru/
MEXTy TIPSIMBIMH B MHOTOTPaHHHAKAX
AHanuTHYECKHE METO/bI pacuéra yria .

11 P 4 1 http://fcior.edu.ru/
MEXy ITIOCKOCTSIMHA B MHOTOTPaHHUKAX

12 dopmyIia pacCTOSHUS OT TOUKHU 10 1 http://fcior.edu.ru/
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IIJIOCKOCTH B KOOpAWHATaX

Haxoxnenue paccTosiHUi OT TOUKHU 710

13 http://fcior.edu.ru/
IJIOCKOCTH B KyOe
Haxoxnenue paccTosIHUI OT TOYKH 10 )

14 p . http://fcior.edu.ru/
IJIOCKOCTH B MPABUIBLHON TUPAMHU/IE
Kourpoasnas padora "AHamuruyeckas )

15 P " P http:/fcior.edu.ru/
reOMETPHS
CeueHuss MHOTOIPAaHHUKOB: CTaH/IapTHBIE )

16 p P http://fcior.edu.ru/
MHOTOTPaHHUKH

17 CedeHuss MHOTOIPAHHUKOB: METOJ] CJIEI0B http://fcior.edu.ru/
CeueHuss MHOTOI'PAaHHHUKOB: CTaHIapTHBIC

18 TUTOCKOCTH, TTEPECEUCHUS MPSMBIX U http://fcior.edu.ru/
TIOCKOCTEH
ITapannensHble IPSMBIE U INIOCKOCTH: )

19 P P http://fcior.edu.ru/
MapajuIeIbHbIC CEUCHHUS
ITapannensHble IPSMBIE U INIOCKOCTH: )

20 P . pv http://fcior.edu.ru/
pacu€t OTHOIIICHUIA
[TapamiensHbie IPSMBIC U TUIOCKOCTH:

21 YIJIBI MEXKTY CKPEIMBaIOIIUMUCS http://fcior.edu.ru/
TPSIMBIMH
[NeprieHAUKYISIpHBIE TIPSMBIC U
IUIOCKOCTH: CTaHIapTHEIE ITapsl )

22 P P . http://fcior.edu.ru/
MEPIECHANKYISIPHBIX TUIOCKOCTEH 1
MPSIMBIX, CHMMETPHUU MHOTOTPAHHUKOB
[NeprieHAUKYISIpHBIE TIPSMBIC U

23 IUIOCKOCTH: TeopeMa O Tpex http://fcior.edu.ru/
MEPIICHIUKYIISIPax

24 [eprieHAUKyISIpHBIE TIPSIMBIE U http://fcior.edu.ru/
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IIJIOCKOCTH . BBIYUCJICHUS OJINH B
MHOI'OI'paHHHUKax

25

26

27

IToBTOpenue: iomanu
MHOTOYTOJILHUKOB, (hOPMYJIBI 1715
Iomaaen, CoOoopakxeHust Moa00us

[ToBTOpEHHE: MIOIIAAN
MHOT'OYTOJIbHUKOB, (OPMYJIbI [Ist
TIomaael, COoOpakeHHs O00MS
[ToBTOpEHHE: TIOIIAAN

MHOT'OYTOJILHUKOB, (hOPMYJIbI JIJIs
IO IeH, COOOPaKEHHSI TIOI00MS

http://fcior.edu.ru/

http://fcior.edu.ru/

http://fcior.edu.ru/

28

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
TJIOIIAIM TOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUsI MOA00HS

http://fcior.edu.ru/

29

[lmomaau ceyeHnii MHOTOrpaHHUKOB:
TJTOIAIM TTOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUs MOA00Us

http://fcior.edu.ru/

30

31

KonrtponsHas pabdota "[loBTopenue:
MHOTOTPaHHUKH, CEYEHUS
MHOT'OTPaHHUKOB"

O06BeéM Tena. O0BEM MPSIMOYTOIBHOTO
napaiesnenumnena

http://fcior.edu.ru/

http://fcior.edu.ru/

32

3amaun 00 yaBOeHUH Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKIINH yTiia

http://fcior.edu.ru/

33

CrepeoMeTpHuyecKue 3a7jauu, CBI3aHHBIE C

00BEMOM TIPSMOYTOJIHHOTO
napaiesienumnea

http://fcior.edu.ru/

34

HpI/IKJIaI[HBIG 3aga4u, CBA3aHHBIC C

http://fcior.edu.ru/
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BBIYHCIICHHEM 00bEMa IIPSIMOYTOJIBHOTO

napajuiesenume/a

35 OO0BEM TIPSIMOU TIPU3MBI http://fcior.edu.ru/
CtepeoMeTpHYECKHE 3a]a4H, CBSI3aHHBIC C .

36 p p . B http://fcior.edu.ru/
BBIYMCIICHHEM 00BEMOB TIPSMOI TIPU3MBI
IIpuknamHbie 3aga4u, CBI3aHHBIC C .

37 p . N http://fcior.edu.ru/
00BEMOM TIPSIMOH PU3MBI
Brranciienne 00bEMOB TEJI C TIOMOIIBIO

38 onpeaenéHHoro uarerpana. Oobpém http://fcior.edu.ru/
HAaKJIOHHOH IPU3MBbI
Brranciieane 00bEMOB TEJ C TIOMOIIBIO

39 onpeaenéHHoro uurerpaina. O0béM http://fcior.edu.ru/
MU PAMHU/TBI
dopmyiia 00béma mupamMuasl. OTHOIIEHUE .

40 pMYy p http://fcior.edu.ru/
00BEMOB MUPAMUJL C OOIIIM YTIIOM
dopmyia 00béma mupamMuasl. OTHOIIEHUE .

41 pMYy. p http://fcior.edu.ru/
00BEMOB MUPaAMU/T C OOIITUM yTIIOM
CrepeomeTpHUeCKHUE 3a]1a4H, CBI3aHHbBIC C .

42 p p N http://fcior.edu.ru/
00BEMaMK HAKIIOHHOW TTPU3MBI
CTtepeoMeTpHUECKHE 3aa4H, CBI3aHHBIE C )

43 p P ’ http://fcior.edu.ru/
00BEMaMH TUPaAMUJIBI
[Tpuknagueie 3agaun mo Teme "OObEMBI

44 Ten", CBI3aHHBIE C 00BEMOM HAKIIOHHON http://fcior.edu.ru/
TIPU3MBI U
[Ipuknagueie 3agaun mo TeMe "OO0bEMBI .

45 P . ) http://fcior.edu.ru/
Ten", CBI3aHHbIE ¢ 00BEMOM MTUPAMHUIBI
[Ipumenenne 00bEMOB. BerunciacHue .

46 P http://fcior.edu.ru/

pacCTodHuA N0 IMIIOCKOCTU
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KonTponbras padbota "O0béM

47 . http://fcior.edu.ru/
MHOTOTpaHHHUKA
[unuaapudeckast MOBEPXHOCTb,

48 00pa3yroIIne UIHHIPHIECKON http://fcior.edu.ru/
MMOBEPXHOCTH

nnuHap. IpssMol KpyroBod MUIHHIP. .

49 1 Ap- 1P Py H AP http://fcior.edu.ru/
[Tnomanb MOBEPXHOCTH IIUIMHIPA
Konunueckast moBepXHOCTb, 00pa3yIoIIHe )

50 Ny p pasyiomt http://fcior.edu.ru/
KOHHYECKO oBepxHocTH. KoHyc
Ceuenune KoHyca IJIOCKOCTEIO, )

51 }j http://fcior.edu.ru/
MapajuIeIbHOM IMIOCKOCTH OCHOBAHUS
Vceuénuslii konyc. M300paxkenne .

52 y p http://fcior.edu.ru/
KOHYCOB U YCEUEHHBIX KOHYCOB
ITnomiaas 60KOBOI MOBEPXHOCTH U )

53 VJI p http://fcior.edu.ru/
MOJIHOM MOBEPXHOCTH KOHYCa
ITnomiaas 60KOBOI MOBEPXHOCTH U .

54 VJI p http://fcior.edu.ru/
TMTOJTHOM IMTOBEPXHOCTH KOHYCa
CrepeoMeTpuuecKue 3aaud Ha

55 JI0KA3aTeJIbCTBO U BEIYUCICHHE, http://fcior.edu.ru/
MTOCTPOCHHUEM CEUYCHUH IIWIIHHIPA, KOHYyCa
CrepeoMeTpuuecKue 3aaud Ha

56 IOKA3aTEIbCTBO U BEIYUCICHHE, http://fcior.edu.ru/
MMOCTPOCHHUEM CEUYCHUH IIMIMHIPA, KOHYyCa
ITpuknamaele 3a1a49n, CBI3aHHBIE C .

57 P A AT, http://fcior.edu.ru/
ITHH]IPOM
IIpuknamaeie 3aa49d, CBI3aHHBIC C .

58 p http://fcior.edu.ru/
ITHHIPOM

59 Cdepa u map http://fcior.edu.ru/
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60

[lepeceuenue cepsl u mapa ¢
wiockocThio. Kacanue mapa u cdepsl
IJI0CKOCTHIO. By u n3o0paxenue mapa

http://fcior.edu.ru/

61

[epecedenue cheps U mapa ¢
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBI0. Bul 1 n3o0pakeHue mapa

http://fcior.edu.ru/

62

63

VYpasuenue chepsl. [Lnomans chepsr u eé
yacTen

Cummetpus cdepsl U mapa

http://fcior.edu.ru/

http://fcior.edu.ru/

64

CrepeomeTpuueckme 3aauu Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MOCTPOCHUEM UX CEYCHHH MIO0CKOCTHIO

http://fcior.edu.ru/

65

CrepeomeTpuueckue 3aau Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MMOCTPOCHHUEM UX CEUCHHI IIIOCKOCTHIO

http://fcior.edu.ru/

66

67

[Ipuknannelie 3a1a4u, CBI3aHHBIE CO
cdepoil u mapom

[ToBTOpEHME: OKPYKHOCTH HA TIIOCKOCTH,
BBIYHCIICHUS B OKPYKHOCTH, CTaHAApTHBIC
o 00us

http://fcior.edu.ru/

http://fcior.edu.ru/

68

Pazauunsie KOM6I/IHaHI/II/I TCJI BpalliICHUA U
MHOT'OT'paHHUKOB

http://fcior.edu.ru/

69

3amauu o Teme "Tera U MOBEPXHOCTH
BpamieHus"

http://fcior.edu.ru/

70

3anaun o teme "Tena U MOBEPXHOCTH
BpaieHus"

http://fcior.edu.ru/
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71

Konrtponsnas padora "Tena u
MOBEPXHOCTH BpamieHus"

http://fcior.edu.ru/

72

73

74

O6béM mumuHIpa. Teopema 06 00béMe
MPSMOTO HUJIMHAPA

Boruncnenue 00bEMOB TeI ¢ TOMOIIbIO
onpenenéHHoro uaTerpaia. Oobém
KOHYyca

IImowmany OOKOBOU U OJIHOU
MOBEPXHOCTH KOHYCa

http://fcior.edu.ru/

http://fcior.edu.ru/

http://fcior.edu.ru/

75

76

77

78

79

[Ipuknagueie 3agaun 1o teme "OO0BEMBI
TIJIOINA M TTOBEpXHOCTEN Ten"

CrepeomeTpHuyUeCKHUE 3a]1a4H, CBI3aHHbBIC C
BBIUHCIICHHEM 00bEMOB IIMIIMHIPA,
KOHycCa

OOBEM 1mIapa ¥ MapoBOTro CEKTOPA.
Teopema 06 06wéme mapa. [1nomans
cdepsl. CTepeoMeTpHUECKHE 33/1a4H,
CBSI3aHHBIE C BEIYHCIEHUEM 00BbEMOB
IIapa, IapoBOro CErMeHTa U MapoBOTO
CeKTopa

[Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM ILIapa U
wiomazabio cepsl. COOTHOIIEHUS MEXKTY
IJIOLIA/ISIMU TTOBEPXHOCTEN U 00BEMaMHU
MOAOOHBIX TEJ

[TooOHBIE TENa B TPOCTPAHCTBE.

N3menenne o6nEma mpu moqo0uu.
CrepeomMeTpHUyecKue 3a1auu, CBI3aHHBIC C

http://fcior.edu.ru/

http://fcior.edu.ru/

http://fcior.edu.ru/

http://fcior.edu.ru/

http://fcior.edu.ru/
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BBIUUCIIEHHEM 00BEMOB Tell | IIOMIAeH
MOBEPXHOCTEH

80

81

82

KonTponbras pabora "[Tnomanu
MMOBEPXHOCTU U O0BEMBI KPYTIIBIX T
JIBrokeHus npoctpancTBa. OTOOpaKeHHUS.
JIBrokeHus u paBeHCTBO (uryp. O0mue
CBOICTBA IBMKEHUI

[IpeobpazoBanus nomodus. [psimas u
cdepa Diinepa

http://fcior.edu.ru/

http://fcior.edu.ru/

http://fcior.edu.ru/

83

Buabl nBukeHHI: napaiebHbII
MEPEHOC, HEHTPAJIbHASL CHMMETPUS,
3epKajibHasi CHMMETPHS, TOBOPOT BOKPYT
psAMON

http://fcior.edu.ru/

84

85

I'eomeTprueckue 3a1a4n Ha IPUMEHEHHE
JABMKCHU S

KontponbHas pabota "BekTops! B
nmpocrpaHcrae”

http://fcior.edu.ru/

http://fcior.edu.ru/

86

O6o6matonee nopropenue 11 nonsruii u
MeToA0B Kypca reomerpun 10—11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:
"IapannenbHOCTh TPSAMBIX M IUIOCKOCTEH
B ITpocTpaHcTBE"

http://fcior.edu.ru/

87

O6o6mmatomee nopropenue 11 nonsaruii u
MeToA0B Kypca reomerpun 10—11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:
"BekTopsl B mpocTpaHcTae”

http://fcior.edu.ru/

88

O6o0maromiee moBTopeHue 11 MoHITHI 1
MEeTOJI0B Kypca reometpun 1011

http://fcior.edu.ru/
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KJIaCCOB, CUCTEMaTH3allMs 3HAHUIA:
"BekTopsl B mpocTpaHcTse"

89

Oo6o06maromee nosropenue 11 noHsATUl U
MeTo0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTH3aIlNs 3HAHMIA:
"O6beM MHOTOrpaHHUKA"

http://fcior.edu.ru/

90

91

92

93
94

O6o0maromee moBTopeHue 11 MOHITHI 1
MeToA0B Kypca reometpun 10—11
KJIaCCOB, CUCTEMAaTH3alIHMsI 3HAHMIA:
"O6beM MHOTOrpaHHUKA"

O6o0maromee moBTopeHue 11 MOHITHI 1
MeToA0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3alIHMsI 3HAHMIA:
"Ilmomaau MOBEpXHOCTU U 0OBEMBI
KpyrJibIX Ten"

Ob6o06maromiee noropeHue 11 noHATH 1
MeToA0B Kypca reomerpun 10—11
KJIaCCOB, CUCTEMAaTH3alIMsI 3HAHMIA:
"Ilmomaau MOBEpXHOCTU U 0OBEMBI
KpyIJibIX Ten"

Hrorosas KOHTPOJIbHAsA pa60Ta

WroroBas koHTpoJsibHas paboTa

http://fcior.edu.ru/

http://fcior.edu.ru/

http://fcior.edu.ru/
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http://fcior.edu.ru/

95

96

[ToBTOpeHue, 06001IeHNE 1
cUCTEMaTH3aInsI 3HaHUH

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKH U €€ POJIb B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

http://fcior.edu.ru/

http://fcior.edu.ru/
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97

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

http://fcior.edu.ru/

98

Hcropus pa3sBUTHS CTEPEOMETPUM KaK
HayKH U €€ POJib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

http://fcior.edu.ru/

99

Hcropus pasBUTHS CTEPEOMETPUM KAK
HAyKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

http://fcior.edu.ru/

100

Hcropus pasBUTHS CTEPEOMETPHUM KaK
HayKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

http://fcior.edu.ru/

101

102

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ pOoJib B Pa3BUTUHU
COBPEMEHHBIX UHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHUN

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

http://fcior.edu.ru/

http://fcior.edu.ru/
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MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC
Kon
IIpoBepsiemble mpeMeTHbIE Pe3yJIbTATHI 0CBOEHUsI 0CHOBHOI
NpoBePsIEMOro .
00pa3oBaTeIbHOIi MPOrpaMMbl CpeIHEro o01ero 0opa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OrniepupoBaTh NOHATHSIMU: TOUKA, MPAMAsi, INIOCKOCTh
79 [IpuMeHsSITh aKCHOMBI CTEPEOMETPUU U CIEACTBUS W3 HHUX IMPHU PELICHUU
' TreOMETPUYECKUX 3a/1a4
73 OnepupoBaTh MOHATHSAMH: MApPAUICIBHOCTh W TEPIEHANKYJISIPHOCTh
' MPSIMBIX U MJIOCKOCTEM
74 KnaccupumupoBarh B3aMMHOE PACHOJIOXKEHHE MPSAMBIX M TUIOCKOCTEH B
' POCTPAHCTBE
OnepupoBaTh MOHATUSMHU: JABYTPAaHHBIM yroj, TpaHU ABYIPAHHOTO YIIIa,
7.5 pebpo IBYrpaHHOIO yriia, JMHEWHBIN yroji ABYTPaHHOIO yria, TpaaycHas
Mepa IByTPaHHOTO yTIiia
76 OnepupoBaThb MNOHATHUSAMU: MHOTOTPAHHUK, BBIMYKJIBIA M HEBBITYKIBIN
' MHOTOTPaHHUK, JIEMEHTHl MHOTOTPAaHHHKA, TPABUJIbHBII MHOTOTPAaHHUK
77 Pacrio3naBaTh OCHOBHBIC BHIBI MHOTOTPAHHUKOB (IMpaMua, IMPU3MA,
’ IPSIMOYTOJIbHBIN Mapaienenumnes, Kyo)
KnaccudumupoBaTe  MHOTOTpaHHUKHM,  BBIOMpas ~ OCHOBaHUSA  JJIs
7.8 KJIacCCU(UKAIUHU (BBITYKIbIC W HEBBIMYKIIbIC MHOTOTPAHHUKH, MMPaBUIHHBIC
MHOTOTPaHHHKH, MPSMbIC U HAKJIOHHBIC PU3MBI, TapalICIICITUTICIB )
7.9 OnepupoBaTh MOHATHUSIMH: CEKYIIasi TNIOCKOCTh, CEYeHHE MHOTOTPAaHHUKOB
710 OOBSICHITh TPUHITUIIBI TIOCTPOCHUS CEUCHUH MHOTOTPAHHUKOB, UCTIONB3YS
' METOJI CIIC/IOB
Ctpouth ce4yeHHs] MHOTOTPAHHHKOB METOJOM  CJIE/IOB, BBHIMIOTHATH
7.11 (BBIHOCHBIE) TIOCKUE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYD:
BU/] CBEpPXY, COOKY, CHU3Y
Pemarp 3aaun Ha HaXOXXIEHHE T€OMETPUYECKUX BEIMYUH IO oOpas3iam
WIK alTOpPUTMaM, MPHUMEHSSI HW3BECTHBIC aHATUTHUYECKHE METOJbI TpHU
7.12 pelIeHNH  CTaHIAPTHBIX MaTEeMaTHYeCKMX 3a7ad Ha  BBIYHCIICHUE
paccToOsSHUN MEXIy ABYMS TOYKAMU, OT TOYKH JI0 MPSMOM, OT TOYKHUIO
TUTOCKOCTH, MEXTY CKPEIINBAIOIIUMUCS TIPSIMBIMHU
Pemarp 3aaun Ha HaXOXXIEHHE T€OMETPUYECKUX BEIMYUH IO oOpas3iam
713 WIK alTOpPUTMaM, MPHUMEHSSI HW3BECTHBIC aHATUTHUYECKHE METOJbI TpHU

pEeIIeHUU CTaHJAPTHBIX MAaTEMaTUYECKMX 3a7ad Ha BBIYHMCIICHHUE YTJIOB
MEXJy CKPEIIUBAIOIIUMUCS NPSIMBIMH, MEXIY MPSMOW U IUIOCKOCTBIO,




MEXY INIOCKOCTSIMU, JBYTPAHHBIX YIJIOB

Boruncnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB (TIpU3Ma,

7.14 nupamMpza) ¢ NpUMEHEHHEM (OpMYJl, BBIYHCIATH COOTHOIICHUS MEXITY
IUIOINASIMU TTOBEPXHOCTEH, 00bEMaMu OJOOHBIX MHOTOIPaHHHUKOB
715 OnepupoBaTb NOHATHUAMU: CHUMMETPUS B IIPOCTPAHCTBE, LEHTP, OCb U
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTypBI
W3Bnekatp, mnpeoOpa3oBbIBaTh W HMHTEPIPETUPOBATh WH(POPMAIHUIO O
7.16 IPOCTPAHCTBEHHBIX TE€OMETPUUYECKMX (Urypax, NpeACTaBICHHYIO Ha
4epTeKax U pUCYHKaX
[TpumenHsTh reoMeTpuueckue (aKThl Ui PEUICHUS CTEPEOMETPUUYECKUX
7.17 3a/1a4, MPEAIOJIaralollX HECKOJIBKO IIAaroB pEUICHUs, €CIU YCIOBUSA
NPUMEHEHHS 33J]aHbI B SBHOH popme
718 IIpumeHsaTh mpoOCTEHIIME NPOrpaMMHBIE CPEACTBA U BJIEKTPOHHO-
' KOMMYHMKAIIMOHHBIE CUCTEMBI ITPU PEIICHUN CTEPEOMETPUUECKHUX 3a]1a4
719 [TpuBOoIUTE HpUMEpPBl MAaTEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOAE U
' JKU3HU, PacllO3HaBaTh IPOSIBICHUE 3aKOHOB I'€OMETPUHN B UCKYCCTBE
[IpyMeHsITh MONy4YeHHbIE 3HAHUS HA MPaKTUKE: aHAJIW3UPOBATh pealbHbIE
CUTYallUU ¥ MPUMEHATh U3yUEHHBIE TIOHATHS B MIPOLECCE MMOUCKA PELICHUS
MaTeMaTHYeCKH C(HOPMYIHUPOBAHHON MPOOIEMBI, MOJICIUPOBATh PEalbHbIC
7.20 CUTyallUl Ha S3bIKE T'€OMETPUM, MCCIEAO0BAaTh IIOCTPOCHHBIE MOJEIN C
UCMOJIb30BAHUEM T€OMETPUYECKUX MOHATHH U TeopeM, ammapara ajireOpsl,
pemars  NpakTUYeCKHME  3a7add,  CBA3aHHbBIE C  HAXO0XJIECHUEM
reOMETPUUYECKUX BEIMYUH
11 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHHUSI OCHOBHOI
NpoBepsSIeMOro .
o0pa3oBaTe/IbHOI POrpaMMbl CpeHero 0o1ero 06pa3oBaHusA
pe3yJbTara
6 I'eomeTpus
OnepupoBaTh MOHATHAMH: LUIUHAPUYECKas MOBEPXHOCTb, OOpa3yrolne
6.1 HWIMHAPUYECKON TMOBEPXHOCTH, UWIMHAP, KOHWYECKAas MOBEPXHOCTb,
o0pa3yronire KOHHYeCKOol MOBEPXHOCTH, KOHYC, cepruyeckasi TOBEPXHOCTh
6.2 Pacnio3naBats Tena BpameHus (MUIUHAP, KOHYC, cepa U map)
6.3 OOBACHATH CITOCOOBI MOTyYEHHSI TEJ BPaICHHS
6.4 KrnaccudumupoBars B3auMHOE pacmoiokeHHe CPephl U TIOCKOCTH
OnepupoBaTh MOHATUAMU: IIAPOBOM CETMEHT, OCHOBaHHME CErMEHTA, BBICOTA
6.5 CErMEHTa, IIApOBOM CJI0M, OCHOBAHME IIAPOBOTO CJIOS, BBICOTA IIAPOBOTO
CJ1051, IIAPOBOU CEKTOP
6.6 Beruucnsate o0BEMBI M IUIOMIAAM  TIOBEPXHOCTEW TElI  BpAICHUS,




TreOMETPUYECKUX TEJI C IPUMEHEHUEM (popmyt

6.7

6.8

OnepupoBaTh MOHATHSAMH: MHOTOIDAaHHUK, BIMCAaHHBIH B chepy u
OMHCAHHBIN OKOJO cdepbl, cepa, BIHCAHHAS B MHOTOTPAHHUK WJIH TEIIO
BpalleHus

BBIYHCIATE COOTHOMICHHUSI MKy IIOMAASIMH TOBEPXHOCTEH M 00bEMaMu
IMOAOOHBIX TEN

6.9

N300paxkaTh u3y4yaemble (GUTypbl OT PYKH M C NPUMEHEHHEM IPOCTBIX
4epTEKHBIX HHCTPYMEHTOB

6.10

6.11

6.12

BbIMONHATE  (BBIHOCHBIE) TUIOCKHE YEpPTEXKHW U3 PHCYHKOB IPOCTBIX
00BEMHBIX (uryp: BHI CBepxy, COOKY, CHH3Yy; CTPOUTH CEUYEHHUS TeIl
BpALICHUS

M3BnekaTh, WHTEPHIPETHPOBATh M MNpPE0OpPa3OBHIBATE HH(MOPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKHX (Urypax, TIpeICTaBICHHYI0 Ha
4epTeKax U pUCyHKax

[IpumeHsTh TeoMeTpudeckre (QaxKThl IS PEUICHHS CTePEOMETPHYECKHX
3aja4, MPEINONaralliiX HECKOJbKO IIIaroB peIIeHUs, €CIH YCIOBUS
MPUMEHEHHUS 3a/IaHbl B IBHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOMHATE JICHCTBUS  CIIOXKECHHST BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHO)KCHI/IH BCKTOpa Ha 4Yucio, 06T)$ICH$ITI>, KaKnuMn CBOfICTBaMI/I OHHU
o0razaroT

HpI/IMeHHTb IMMPpaBUJIO MTapaJuICJICITUIICAA ITPH CIIOKECHUU BEKTOPOB

6.16

OHGpHpOBaTI) MOHATHUAMU: AOCKAPTOBBI KOOpPAWHATBI B IMPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpPA, PABCHCTBO BCKTOPOB, KOOPAWHATHI BEKTOPA, YTOJI
MCKAY BCKTOpPaMH, CKAJIAPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIUJIaHApHBIC BEKTOPbI

6.17

6.18

6.19

Haxoauth cymMy BEKTOpPOB M NPOM3BEJCHHE BEKTOpa Ha YUCIO, YToJ
MEXJly BEKTOpaMH, CKaJSpHOE IPOU3BEACHUE, PACKIAIbIBATh BEKTOP IO
JIBYyM HEKOJUIMHEAPHBIM BEKTOPAM

3aaBaTh IVIOCKOCTh YPABHEHUEM B IEKAPTOBOM CHCTEME KOOpAMHAT
Pemarp mpocreiininie reoMeTpuyeckre 3ajadyd Ha NMPUMEHEHHE BEKTOPHO-
KOOPJMHATHOI'O METOa

6.20

PemraTs 3aJa4u  Ha JOKa3aTCJIbCTBO MAaTEMAaTHUYCCKHUX OTHOIIEHUH U
HAaXO0XXACHUEC TCOMETPHUUYCCKUX BCIUYUH I10 o6pa3uaM I aJropuTtMmam,
IMPpUMCEHAA HU3BECTHBIC METO/bI npu PEHICHUA CTaHJAPTHBIX
MaTeMaTHYCCKUX 3a1a4

6.21

6.22

HpI/IMeHHTL HpOCTCfII.HPIC nporpaMMHbBIC  CpCACTBA H  JSJICKTPOHHO-
KOMMYHHKAIIUOHHBIC CUCTEMBI ITPHU PECHICHUN CTCPCOMETPUUCCKUX 3a1aq

HpI/IBO)lI/ITB MNPpUMEPbI MATCMATUYCCKUX 3aKOHOMCpHOCTGﬁ B IpUpOAC U
JKU3HHU, paCliO3HABATh NPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[IpuMeHsTh MONy4YeHHbIE 3HAHUS HA MPaKTHKE: aHAIW3UPOBATh peaibHbIE




CUTYyalluu U NPUMEHITh U3yUCHHbIE MTOHATHUS B MPOLIECCE MOMCKA PELICHUS
MaTeMaTH4ecKu cPOopMyIUPOBAHHOMN MPOOIEMbl, MOAECIUPOBATh peabHbIC
CUTyalldd Ha S3bIKE TE€OMETPUH, HCCIEA0BaTh MOCTPOCHHBIE MOJENIU C
HCIIOJIb30BaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, almapara aiareopsl,
pemiate  MpakTUYeCKHWe  3a7aud,  CBA3aHHbBIE C  HAXO0XJIECHHUEM
F€OMETPUUYECKUX BEJIMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kox
7

IIpoBepsieMblii 3JieMeHT copepKAHUA

['eomeTpus

7.1

7.2

OcHoBHbIE MOHATUS cTepeoMeTpuu. Touka, mpsMas, IJIOCKOCTh, IMPOCTPAHCTBO.
[Tonarue 06 aKCMOMATUYECKOM MOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

B3anMHoOe pacronoxeHue npsMblx B IPOCTPAHCTBE: MEPECEKAIOLINECs, NapalleIbHbIE
M CKpewiuBarouecss npsmble. [lapamiensHOCTP MHpsAMBIX M IJIOCKOCTEH B
IIPOCTPAHCTBE: NapaJUIebHBIE NPSMbIE B IPOCTPAHCTBE, NAPALIEIBHOCTh TPEX
IPSAMBIX, NapaUICIbBHOCTh NPSIMOM M IUIOCKOCTU. YTJBIC COHAINPABICHHBIMU
CTOpPOHAaMH, YIroJl MEXIy IpsMBIMU B IpocTpaHCTBe. [lapamuienbHOCTh INUIOCKOCTEH:
napajulesibHble IUJIOCKOCTH, CBOWMCTBA MapaJUieNbHbIX IIOckocTel. IIpocreiimme
MPOCTPAHCTBEHHbIE (UTYpbl Ha IJIOCKOCTU: TETpadap, KyO, mapajuienenunen,
MIOCTPOEHUE CEYEHU I

7.3

7.4

[lepnieHAUKYIAPHOCTh NPSAMOM M IUIOCKOCTU: IIEPIEHIUKYJSIPHBIE IpsSMbBIE B
IIPOCTPAHCTBE, NPSAMbIE NApAJLIEIbHBIE U NEPIECHIUKYIISAPHBIE K IUIOCKOCTH, MPU3HAK
NEPHEHANKYISIPHOCTH MPAMON M IJIOCKOCTH, TEOPEMa O NPSIMOU NMEPHEHIUKYISIPHON
IIJIOCKOCTH. YTUIBI B IIPOCTPAHCTBE: YIOJI MEXKAY NPAMOU U IUIOCKOCTBIO, IBYI'PAHHBIN
yroJjl, JUHEHHBIN yrojl IByrpaHHOro yria. [lepneHauKymnsap U HaKJIOHHBIE: PACCTOSHUE
OT TOYKHM JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSIMOM JI0 IMJIOCKOCTH, MPOEKLUs (PUrypsl Ha
IJIOCKOCTb. [IepreHIuKyIApHOCTD IIOCKOCTEN: NMPU3HAK MEPIEHIUKYIAPHOCTH IBYX
mrockocrteil. Teopema 0 TpEX meprneHauKyIspax

[ToHsiTHE MHOTOTpPaHHMKA, OCHOBHBIE DJJIEMEHTHI MHOTOIDAHHUKA, BBINYKIBIE U
HEBBINYKJIbIE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. lIpmsma: n-yrompHas
npu3Ma, TpaHM U OCHOBaHMS IPHU3MBI, MpsMas M HAKIOHHAs NpPU3MbI, OOKOBas U
II0JIHAsl IOBEPXHOCTH NpU3Mbl. [lapannenenumnesn, npsiMOyTOIbHBIN NMapajjieenunen u
ero csoiictBa. [lupamuna: n-yronbHas nupamuaa, TpaHM U OCHOBAHHWE IUPAMUJBL,
OOKOBasi W TOJIHAS MOBEPXHOCTh MUPAMU[bI, MpaBUJIbHAS M YyCeUYE€HHas MUpaMHJa.
OneMeHThl NOpu3Mbl M nupamuiabl. [IpaBuiibHbIE MHOTOIpaHHUKU: TIOHATHE
MPaBWJIBHOTO MHOTOTPAHHMKA, MpaBWIbHAs MpU3Ma M MpaBWIbHAs NHUpaMHA,
npaBUiIbHAS TPEYrojbHAs MUpaMHJIAa U MPABUWIBHBINA TeTpasap, Kyo. IlpeacraBnenue o
IIPABWIBHBIX MHOTOIPDaHHUKAax: OKTaj’ap, MAOAEKa’aAp MU ukocayapyrue CeueHus
IPU3MBbI ¥ TUPAMHU/IBI

7.5

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

7.6

Boruncnenue 31€MEHTOB MHOTOIPAaHHUKOB: pEOpa, aAuaroHanu, yriasl. Ilinomans
OOKOBOI MOBEPXHOCTH M IMOJTHOW MOBEPXHOCTH MPSIMOMN MTPU3MBI, TUIOMIAhL OCHOBAHHH,




TeopeMa 0 OOKOBOM MOBEPXHOCTH MPAMOil pu3Mbl. [110111a16 O0KOBOM MOBEPXHOCTH U
IIOBEPXHOCTU IPaBUIBHOM NHPaMHIbI, TEOpEMa O IUIOIIAAN YCCUYEHHOM IUPAMHUIBL.
[Tonsitue 06 00béMe. OOBEM TUPAMUIBI, TPU3MBI

7.7

[Tomo6ubIe Tenma B mpocTpancTBe. COOTHOMICHUS MEXKAY TUIOIMIAISIMU TOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEI

11 KJIACC

Kon
6

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eomeTpus

6.1

[unuaapudeckas MOBEPXHOCTh, 00Pa3yOIIUe MIIMHIAPUYSCKON MOBEPXHOCTH, OCh
HUATUHIPUYECKOW MoBepXHOCTU. [lunmHap: ocHoBaHust M OOKOBasi MOBEPXHOCTb,
o0pa3yrolas 1 ocb, IIIOMIA/lb OOKOBOH U MOJIHON MOBEPXHOCTH

6.2

Konnueckasi moBepXxHOCTh, 00pa3yone KOHUYECKOH MOBEPXHOCTH, OCh M BEPIIHHA
KOHMYECKOH moBepxHocTH. KoHyc: OoCHOBaHME M BepIIMHA, OOpasyomas U OCh,
ioniaab OOKOBOW M IOJHOM NOBEPXHOCTU. YCEUEHHBIM KOHYC: 00pasylolue u
BbICOTA, OCHOBaHU U OoKkoBas IMOBCPXHOCTH

6.3

6.4

Codepa u map: neHTp, paguyc, JuaMeTp, IUIomaas IoBepXxHOCTH chepbl. B3anmuoe
pacnoioxxeHne cdepbl U IJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cepe, IUIONaab
cdepbl

N300pakeHue Tes BpallleHUs Ha MJI0CKOCTH. Pa3BépTka umHApa U KOHyca

6.5

KoM0OuHamu e BpauieHus: 1 MHOTOIpaHHUKOB. MHOTOIpaHHUK, OMMCAHHBIN OKOJI0
cdepsl, chepa, BOUCaHHAS] B MHOTOI'PAaHHUK, WX TEJIO BPALICHUS

6.6

6.7

6.8

[Tonsitue 06 o0BEMEe. OcHOBHBIE cBOMcTBa 00BEMOB Tei. Teopema 00 00BEME
MPSIMOYTOJIBHOTO MapajuieNienurena u cieAcTeus u3 He€. O0bEM MUIMHIPA, KOHYCA.
O6béM mapa ¥ miomaab chepol

ITonoGHbIe Tena B npocTpancTBe. COOTHOIIEHUS MEXKIY IMJIOMIAAIMHU ITOBEPXHOCTEH,
00bEMaMU MOT00HBIX TET

Ceuenust muiIMHApa (MapajuleIbHO U MEPHEHIUKYJISIPHO OCH), CEYEHHUs KOHyca
(mapanenbHOe OCHOBAHUIO U MPOXOASIIIEE YEPE3 BEPILNHY ), CEUEHHUS 11apa

6.9

BexkTop Ha miockoctd M B mpocTpaHcTBe. CllOK€HHE U BBIYUTaHHE BEKTOPOB.
YMHOXEHNE BEKTOpa Ha 4ucio. Pa3noxeHne BEKTOpa MO TPEM HEKOMILJIAHAPHBIM
BekTopaM. [IpaBwiio mapamtenenunena. Pemenue 3axad, CBsI3aHHBIX C IPUMEHEHUEM
IIpaBUJI IEVCTBUM C BEKTOpaMH

6.10

[IpsmoyronbHast cuctemMa KOOpAMHAT B IpocTpaHcTBe. KoopauHatel BeKTOpa.
[Ipocreiimue 3agaun B KOOpAMHATaX. YTroid Mexay BekTopamu. CkaispHoe
MIPOM3BEICHNE BEKTOPOB. BbluMcieHHEe YIJIOB MeXAy HPSIMBIMH U IUIOCKOCTSIMH.
KoopauHaTHO-BEKTOPHBIN METO/ MTPH PEIICHUN T€OMETPUUYECKUX 3a/1a4




ITPOBEPSEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJIBHOM MPOT'PAMMBI CPEJTHET' O
OBIIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOoBaHUs

IIpoBepsiemble TpeGOBaAHUSA K MPeAMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011Iero
o0pa3oBaHus

Bnanenne MertogamMu J0Ka3aTeNnbCTB, ANTOpPUTMAMM pELICHUs 3ajad;
yMeHue (OpMyJIHpOBAaTH W ONEPUPOBATH MOHATHAMH: OIpEACTICHHUE,
aKCUOMa, TeopeMa, CIEACTBUE, CBOWCTBO, NPU3HAK, JI0Ka3aTeJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHITh MX; YMEHHE (OPMYIHPOBATH
o0paTHOE M HPOTHBOIOJIOXKHOE YTBEP)KIEHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHUYeCKONM WHJIYKIUU;
IIPOBOJUTH JI0KA3aTeJIbHbIE PACCYKICHUS MPHU PELICHUU 3a/]a4, OLIEHUBATh
JIOTUYECKYI0  MPAaBUIBHOCTh  PACCYXJACHUW; yMEHHE  OIEpPUpPOBATh
HOHATUSMH: MHOXECTBO, IMOAMHOXKECTBO, OMNEpali HaJ] MHOXECTBAMU;
YMEHHE  UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr  Juid
OINUCAHMs peaJbHBIX MPOLECCOB U SBJICHUN M NPU PELICHUH 3a/1a4, B TOM
YyHCIie U3 JIPYTUX YYEOHBIX IPEIMETOB; YMEHHE ONEPUPOBATH MOHATUSIMHU:
rpad, cBsI3HbIN rpad, 1epeBo, LUK, rpad Ha MIOCKOCTH; YMEHHE 3a/1aBaTh
U ONMCHIBaTh Tpadbl pa3InYHBIMU COCOOAMM; MCIIONb30BaTh Tpadbl MpU

peHICHUN 3a1a1

YMeHue omnepupoBaTh MOHITHSIMH: HATypaJbHOE YHUCIIO, IEJI0e YHCIIO,
CTEMeHb C IeNIbIM MOKa3aTeNeM, KOpeHb HaTypallbHOM CTENEeHH, CTENEeHb C
panrOHAJIBHBIM ITOKA3aTCJIEM, CTCIICHL C HeﬁCTBHTeHBHBIM II0Ka3aTeJIeM,
norapudmM UMcIa, CHUHYC, KOCMHYC W TAaHTE€HC MPOU3BOJIBHOTO YHCIHA,
OCTaTOK TI0 MOJIYJIIO, PAalMOHATIBHOE YHCIIO, HPPANMOHAIBHOE YHCIIO,
MHOKECTBA HATYpaNbHBIX, LEJbIX, PalMOHAIBHBIX, JICHCTBUTEIHHBIX
YHUCeN; yMEHUE UCTIOIB30BaTh MPU3HAKHU JEITMMOCTH, HAMMEHBITHI 00N
JIeNUTedh W HauMEHbllee oO0llee KpaTHOe, anroputMm EBkanaa mpu
pE€IICHUHN 3aJa4; 3HAKOMCTBO C Pa3JIMYHbIMHU MMO3UIHWOHHBIMH CUCTEMaMU
CUHCIICHUS; YMEHHE BBITIONHATH BBHIUMCIICHUE 3HAUEHUH U peoOpa3oBaHUs
BBIPDOKEHHUIN CO CTEeNeHsSMU M Jorapudmamu, mpeoOpazoBaHusi APOOHO-
palioHaIbHBIX  BBIPAKEHUH; yMEHHE  ONEpUpPOBaTH  MOHSATHUSIMHU:
MOCJICIOBATEIBHOCTD, apu(MeTHUeCKasi TPOTPECCUsi, TeoMeTpUdecKast

nporpeccusi, OECKOHEYHO YOBIBAIOIIass TE€OMETpUYECKasi IPOrpeccus;




yMEHUE 3a/aBaTh IOCJIEIOBATEILHOCTH, B TOM YHCI€ C IOMOMIBIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE ONEPUPOBATH MOHATHAMHU: KOMIUIEKCHOE
YHUCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb W apryMEHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amucu  KOMIUIGKCHBIX  YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MPOU3BOJUTh apU(DMETHUECKHE JEHCTBHUS C KOMIUICKCHBIMU YHCJIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUS KOMIUIEKCHBIX YHCEN; ONEePUpPOBATH
NOHATUSIMU:  MaTpuna 2X2  u  3x3, onpenenuTeab  MaTpUIbI,

T eOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMmenune ONCprUpOBaTh MNOHATHUAMH: PpPALUOHAIBHBLIC, HWPppalUOHAIbBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/IC, TPUTOHOMCETPHUYCCKHEC
YpaBHCHUA W  HCPABCHCTBA, HWX CHUCTCMbI; YMCHUC OIICPUPOBATH
HNOHATHUAMU. TOXIACCTBO, TOXIACCTBCHHOC npeo6pa3013aHI/Ie, YpaBHCHHEC,
HCPAaBCHCTBO, CHUCTEMA ypaBHCHI/Iﬁ U HCPABCHCTB, PaBHOCHUJIIBHOCTb
ypaBHeHHfI, HCpPaBCHCTB W CHUCTECM; YMCHHUC pCIIATb YPABHCHUA,
HCPAaBCHCTBA W CUCTEMBI C IIOMOLIBIO PAaA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHUA, HCEPABCHCTBA W CHCTCMbBI C IIApaMCTPOM; NPHUMCHATH
YpaBHCHUA, HEPABCHCTBA, MX CHUCTCMbI IJId PCHICHHA MAaTCMAaTHYCCKHUX

3aa4 "1 3a/1a4 U3 pas3JINIHbIX oOnacreit HAayKH U peaanoﬁ KHU3HU

YMeHue omnepupoBaTh HOHATHAMM: (PyHKIMS, YETHOCTHh (YHKIMH,
NePUOANYHOCTh (YHKIUH, OrPAHUYEHHOCTh (PYHKIHMH, MOHOTOHHOCTH
GyHKIMHU, SKCTpeMyM (yHKIUHM, HanOojblllee M HalMEHbIIEe 3HAYCHMS
(GYHKIIUM Ha MPOMEXYTKE, HENpepbIBHAS (YHKIIMS, aCUMOTOTHI rpaduka
(byHKIMHU, TiepBas M BTOpas MPOM3BOJAHAs (DYHKIMH, T€OMETPUUECKUN U
¢u3nyecKuil CMbICI TMPOU3BOAHOM, NEpBOOOpa3Has, ONpeIeIEHHbII
UHTETpal; YMEHHE HaxOAWThb AaCHUMITOThI Tpaduka (GYHKLUUHU; yMEHUE
BBIUMCISATH  NPOM3BOJAHBIE  CyMMBI, TMPOU3BEICHHS, YacTHOIO U
KOMIIO3UIIMN (YHKIMHA, HAXOAWUTh ypaBHEHHME KacaTelbHOH K rpaduky
GYHKIUM; YMEHUE HAaXOJUTh MPOM3BOAHBIE 3JEMEHTAPHBIX (YHKIIMIA;
YMEHHE HCIIOJIb30BaTh MPOU3BOJHYIO [UIA HCCIENOBaHUA (DYHKIIHA,
HaXOAWTh HauOOJbIIME M HAUMEHbIINE 3HAuYeHUs (QYHKIUI; CTPOUTH
rpaduKd MHOTOWJIEHOB C HCIIOJIb30BAaHUEM armnapaTa MaTeMaTH4ecKoro
aHalM3a; MPHUMEHSTh MPOU3BOJAHYIO JJIi HAaXOXKACHHUS HAWIy4YIlIero
pellleHusT B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHUYECKUX H
(bU3MYeCKUX 3a/lavax; HAXOJIUTh TUIOMIAAN U 00BEMBI (PUTYP C MTOMOIIBIO

HHTCrpaia;, HNpUBOAWUTL HNPHUMEPbI MATCMATHYCCKOIO MOACIUPOBAHUA C




noMOIIbI0 AU epeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATUSAMU: TpaduK QyHKIMH, oOpaTHas (YyHKINS,
KOMITO3UIMST (DYyHKUWH, JIUHEWHas QYHKIOUS, KBaapaTHYHas QYHKIH,
paunvoHanmbHass (QYHKUUS, CTENeHHass (YHKLIUSA, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIWH, MOKa3aTelbHas U
jgorapupmuueckass (YHKIHMH; yMEHUE CTPOUTh TpapuKd H3YyYSHHBIX
GyHKIMA,  BBINOJHATH  IpeoOpa3oBaHus  TrpadukoB  (QYHKIUH,
UCTOJIB30BaTh TPa(QUKH Uil U3yYEHHUS MPOLIECCOB M 3aBUCHUMOCTEH, MPHU
peUIeHuH 331a4 M3 APYrHX y4deOHBIX NPEIMETOB M 3ahad M3 pealbHOU
KU3HH;, BBIpaXaTh (OpMyJaMHd 3aBHCHMOCTH MEXIY BEIWYHHAMU;
UCIIOJIb30BaTh CBOMCTBA M Tpaduku (QYHKIMH JUIS PEHICHHs ypaBHEHUH,
HEpaBEHCTB M 3a/a4 C MapaMeTpamMu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTHU MHOXKCCTBaA peH_IeHI/Iﬁ ypaBHeHI/Iﬁ, HCPABCHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YMCIE Ha
IIPOLIEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOMMOCTb TOBapoOB U
yCIIyT, HaJIOTH, 33/1a4l U3 00JacTU yNpaBJIECHUS JUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISITh BBIPAKECHUSI, YPABHEHMs, HEPABEHCTBA U HUX
CHUCTEMBI IO YCIIOBUIO 3aJa4d, HMCCIIEI0BATh IIOJYyYEHHOE pELICHUE U
OLICHMBATh MPaBJONOAOOHOCTh pPE3yJbTAaTOB;, YMEHHE MOJIEIUPOBATh
pealbHBIE CUTyallUd Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 33J1a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIOJb30BAHMEM  ammapata  anreOpsl,

MHTEPIPETUPOBATH ITOITYYEHHBIN pe3yJIbTaT

YMeHue onepupoBaTh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAHaHa,
HauOoJplllee U HaUMMEHbIlIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHAApTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHE W3BIEKaTh, MHTEPIPETUPOBATH
uH(pOopMalLIKIo, MPEACTABICHHYIO B TabIUIaX, Ha Juarpammax, rpadukax,
OTPAXKAIOILYI0 CBOMCTBA PEAIBHBIX IIPOLIECCOB U SABJICHUM; NPEACTaBIATh
MHQOpPMALMI0 C [OMOIIBIO TabauIl W JAuMarpaMM; HCCIEl0BaTh
CTaTUCTHYECKUE IaHHbIE, B TOM YHCJIE C TNPUMEHEHHEM TIpadUuUecKux
METOJIOB U AJIEKTPOHHBIX CPENICTB; rpadUyeCcKu HCCIeA0BATh COBMECTHbIE
HaOJI0IEHNUS C MOMOIIIBIO TMarpaMM pacCeUBaHUs U JTMHEHHOU perpeccuu
YMeHue OmnepupoBaTh IMOHATUAMU: CIy4alHBIA OIBIT U Clly4ailHOE
coOBbITHE, BEPOSITHOCTh CIy4aHOTO COOBITHS; YMEHHE BBIYHUCIATH

BCPOATHOCTL C MCIIOJIb30BAHUCM Fpa(l)I/I‘-ICCKI/IX MCTOHOB; IMPUMCHSATH
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GOpMyIIBI CIOXKEHHSI U YMHOXKEHHUS BEPOSTHOCTEH, (HOpMyIy MOIHON
BeposTHOCTH, hopmyiry bepHymm, komMOuHaTopHbIe (aKThl U (GOPMYIIBI;
OIICHUBATh BEPOATHOCTH PEATbHBIX COOBITHI; yMEHHE OIEPUPOBATH
NOHATUSIMH:  CIlydaiiHas BEJIMYMHA, pPACIpeelieHHEe BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXHJIaHWE, JUCIEPCUS U CTaHJAPTHOE OTKJIOHEHUE
CIIy4allHOW  BEJIMYMHBI, (QYHKIMHA  PacUpelesicHHss W  IUIOTHOCTH
PaBHOMEPHOTO0, TTOKA3aTEIFHOTO M HOPMAJIBLHOTO paclpeelieHUui; yMEeHUe
UCTIOJIb30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN JIS pElIeHUs 3a/1ad;
3HAKOMCTBO C MOHATHSAMH: 3aKOH OOJIBIIUX YHCE, METOABI BHIOOPOUYHBIX
UCCIIC/IOBAHMIA, yMCHHE TPUBOJIUTH IPHUMEPHl TPOSBICHHS 3aKOHA
OONBINIUX 4YHUCENl B TPHUPOAHBIX U OOIIECTBEHHBIX SBJICHUSAX; YMEHHUE
OIEPHPOBATH TMOHITUSMHU: COUYETAHUE, MEPECTAHOBKA, YHUCIO COYCTAHUH,
YHCII0O  TIEPeCTaHOBOK, OmHOM  HbIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIE (PaKThl U PACCYXKIACHUS IUIS PEIICHUS 3ajad; OIICHUBATh
BEPOSATHOCTH PEATBHBIX COOBITHIA; COCTABIATh BEPOSTHOCTHYIO MOJICIbh U

HHTCPIIPCTUPOBATDH l'IOJ'Iy‘lGHHBIfI pe3yibTaTt

YMeHHue omnepupoBarb IOHATHUAMHU: TOYKA, IIpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYUHA YIJia, IDIOCKUN YroJl, IBYIPaHHBIN
yroj, TpEXIPaHHBIA YIrojl, CKPELIUBAIOIIKUECS IPSIMbIE, I1apalIeIbHOCTh U
MEPIEHAUKYIISIPHOCT MPSMBIX M IIOCKOCTEM, YTOJ MEXKIy HPSIMbIMH,
Yroia MexXay IMpsAMOM U IUIOCKOCTBIO, YIOJI MEXKAY IUIOCKOCTSAMH,
pacCTOsIHUE OT TOYKM 1O IUIOCKOCTH, PACCTOSTHUE MEXAY NPSIMBIMH,
pPacCTOSIHUE MEXIYy IIJIOCKOCTSMHU; YMEHHME HUCIIOJIb30BaTh IPHU PELICHUU
3aa4 U3y4yeHHbIe (DAKTBl U TEOpPEMBbl IJIAHUMETPUU; YMEHHE OLIEHUBATh
pasMepbl OOBEKTOB OKPYKAIOLIET0 MHpa; CTPOUTh MaTeMaTUYeCKHe
MOJEJIA C IOMOIIBI0 TE€OMETPUYECKUX MOHATHM M BEJIWYMH, pEIIaTh

CBA3aHHBIC C HUMHU IMPAKTHYCCKUC 3a1a4Un

YMeHue omepupoBaTh MOHATHUSAMU: IJIOMAAb (QUTYPB, 00BEM (UTYPHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CCYCHHME MHOI'OI'paHHHKA,
KyO, mMapaijenenumnes, MOpu3Ma, NUpaMuaa, (urypa U TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, miomanb chepsl, IMII0maIb
MOBEPXHOCTH MHUPAMHIBI, TPU3MBI, KOHYyCa, IWIMHIpPA, O0bEM KyOa,
IpAMOYI'OJIBHOTO IapauICICTIuIcaa, IHUpaMuabl, I[IPU3MBbI, IOUJIWHIpPA,
KOHyca, Iapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHS] KOHyCa M IHIMHAPA,
napajyielbHble OCH  WJIM OCHOBAaHHWIO, CEUCHHE II1apa, IUIOCKOCTH,

Kacaromasicsi cdepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOUTh CEUYECHUE
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MHOTOTpaHHHKa, U300paXkaTb MHOTOI'PAaHHHUKH, (UTYPbl U TOBEPXHOCTH
BpalCHUs, UX CEYEHHUs, B TOM YHCIIE C IOMOILIBIO 3JIEKTPOHHBIX CPEACTB;
YMEHHE TMPHUMEHSATh CBOMCTBA T€OMETPUYECKUX (DUTYpP, CAMOCTOSTEIHHO
dbopMyIMpoBaTh onpeAeNneHus U3ydyaeMbIX (PUTyp, BBIIBUTATh THIIOTE3bI O
CBOWCTBAaX M MpH3HAKaX T'€OMETPHUYECKUX (Uryp, OOOCHOBBIBATH WIIH
OmnpoBepraTh HX; YMEHHE NPOBOAMUTH KiaccUpUKanuioo (GuUryp 1o
pa3jaMyYHbIM IPU3HAKaM, BBIIOJHATH HEOOXOAMMBIE JOINOJIHUTEIbHBIE

IMOCTPOCHUA

YMeHue onepupoBaTh IOHSATHSAMH: JIBIDKCHHE B  IPOCTPAHCTBE,
MapajuIeIbHBIA TEPEHOC, CUMMETPHsI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00UsS, TOAOOHBIE (GUTYPBI; YMEHUE
pacro3HaBaTh paBHbBIC M MOAOOHBIC (UTYPHI, B TOM YHCJIEC B TPHPOJE,
HCKYCCTBE, apXUTEKTYPE; HCIOJIb30BaTh T€OMETPUYCCKHE OTHOILICHUS TIPU
peIICHUN 3a]la4; HAXOJUTh T'COMETPHUYECKHE BEIMYMHBI (IJIMHA, YTOJI,
IoIaab, 00BEM) NPU PEHICHUU 3a/1a4 U3 JIPYTUX YYCOHBIX MPEIMETOB M
U3 peaTbHOW JKU3HU;, YMEHHUE BBIUUCISITH T€OMETPUYCCKUE BEITUYHHBI
(MHA, yroi, IUIONIaah, OO0BEM, IUIOMIANb TOBEPXHOCTH), HCIOIb3YsI
W3YYCHHBIE (OPMYJIBI U METOMABI, B TOM YHCIE: IUIONalb TOBEPXHOCTHU
MUpaMUIbI, TPU3MBI, KOHYcCa, HWIMHIpA, MJomanb cdepsl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TIApaJUIeNIeIIUIe/Ia, MUPAMUIbI, TPU3MBI, I[THIMHJIPA,

KOHYCa, 1apa; YMCHHUEC HAXOAUTb OTHOLICHHUC 00BEMOB HOI[06HBIX (bI/Il"yp

YMmenue ONCpUPOBATh NOHATUAMU: MIPAMOYTOJIbHAA CHUCTCMAa KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHCIO, Pa3JI0OKCHUC BCKTOpa II0 6a3I/ICY,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IMPOU3BCACHUC, YIOJI MCKIY
BCKTOpaMHu; YMCHUC HUCIIOJb30BATb BCKTOpHLIﬁ u KOOpZ[HHaTHLIﬁ METOA

JJI pECHICHUA TrCOMETPHUICCKUX 3ada4 U 3aJia4 JpYyTux y‘-Ie6HI)IX npeamMcToOB
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YMenue BLI6I/IpaTB HOI[XOI[SIIJ_II/Iﬁ MCTOA AJIA PCIICHUA 3a/la4r; IOHUMAaHHC
SHAYUMOCTH MATEMATHUKH B HU3YUYCHHUM MPHUPOAHBIX H 06HI€CTB€HHBIX
nponeccoB u HBHCHHﬁ; YMCHHUC pacClio3HaBaTb IIPOSABIICHUC 3aKOHOB
MAaTEMATUKHU B UCKYCCTBE, YMCHHUEC IMPUBOJUTH MMPUMECPBI MATEMATUICCKUX

OTKPBITUM POCCUICKON U MUPOBOW MaTeMaTHUYECKOU HAYKHU




INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMBIX HA EI'D 110
MATEMATHUKE

Kon IIpoBepsieMblii 371eMeHT COAEPKAHUSA
1 Yucna 1 BBIYUCICHUS
1.1 HatypanbHble u nienble uncia. [Ipu3Haku AeIMMOCTH HEIbIX YHCEell
12 Panmonaneupie uucna. OOBIKHOBEHHbIE M JIECATHYHBIE JApOOH, MPOLEHTHI,
' 0OeCKOHEUHBIEC TIEPUOTUIECKUE IPOOH
L3 Apudmerndeckuii KOpeHb HATypaJIbHOW cTeneHu. J[elcTBus ¢ apuMeTHIeCKUMU
' KOPHSIMU HaTypajlbHON CTENEHU
L4 Crenens ¢ 1enbM nokasaresieM. CTeneHb ¢ pallMOHaIbHBIM NOKa3zaresneM. CBONCTBa
' CTENEHU
15 CuHyC, KOCMHYC M TaHI€HC YMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHIe€HC YHUCIOBOIO apryMeHTa
1.6 Jlorapudm uyucna. [lecaTndnbple U HATypajIbHbIEC JOTapUPMBbI
HevictButenbHple  4Hucia. Apu@MeTHUYecKHe oOmnepanuud ¢ JIeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpuOnukEHHbIE BEIYUCICHUS, TPABHUIIa OKPYTJICHUS, TPUKHUJIKA U OIICHKA
pe3yibTaTa BEIUUCICHUN
1.8 [TpeoOpa3oBanue BoIpaXKEHUH
1.9 KommiekcHbie uncna
2 YpaBHEHHUS 1 HEpAaBEHCTBA
2.1 [{enbie 1 IPOOHO-pAIMOHANBHBIE YPAaBHEHHS
2.2 WppannonanbHble ypaBHEHUS
23 TpuronomeTrpruyeckue ypaBHEHUS
24 [TokazarenbHble U TorapupMUUYECKue ypaBHEHHS
2.5 [enbie u 1poOHO-pallMOHANIbHBIE HEPABEHCTBA
2.6 HppannoHanbHbIe HEPABEHCTBA
2.7 [TokazarenbHbIC U JIoTapuMUIECKIE HEPABEHCTBA
2.8 TpuronomeTprueckue HEPABEHCTBA
2.9 Cuctembl 1 COBOKYITHOCTH YPaBHEHUM U HEPABEHCTB
2.10 VYpaBHEHUsI, HEpABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Marpuiia cucteMbl JIMHEUHBIX YpaBHEHH. OnpeaenuTesib MaTpUIlbl

3 OyHKIWH U TpaduKh




Oynkuus, cnocodbl 3amanust ¢yHkuuu. ['padux ¢ynkuuu. B3ammuo oOpaTHbIE

>l ¢ynkuuu. Yétheie n HeuéTHBIe PyHKIMU. [lepuogmueckue GpyHKIuM
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkumud. Hymm ¢dyHKmm.
39 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DyHKITUH.
' MakcumMymbl U MUHUMyMBbl (QyHKUuH. HanGonbliee u HauMeHbllee 3Ha4YeHUE
(GYHKLIHU Ha IPOMEXYTKE
13 CreneHHas (QyHKUMSA C HaTypaJbHbIM M LedbIM Ioka3ateneM. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-Oi CTETIEHU
34 Tpuronomerpuieckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Noka3zatenpHast u norapudmudeckas GyHKINH, UX CBOWCTBA U TpapUKU
16 Touku paspeiBa. AcumMnToThl rpadukoB ¢yHknwmid. CBolicTBa  (YHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS TIOCIEI0BATEIIbHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyiia CI0KHBIX MPOLIEHTOB
4 Havana maTemaTnueckoro anaumsa
4.1 [TpousBonnas Gynkuun. [Tpon3BoaHbIe 31eMEHTApHBIX GYHKLIUN
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxosxaeHne HauboNblIero 1 HauMEHbIIEro 3HaueHUs (QYHKIMU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHOX€eCTBa U JIOTUKa
5.1 MHOXecTBO, orepaiuy HajJ MHOKecTBamMu. Jluarpammel Ditiepa — Benna
52 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BeposTHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 Durypsl Ha INIOCKOCTU
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 MOBEPXHOCTH BpaLCHUS
7.5 Koopaunatsl u BEKTOPBI




YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

Maremaruka. ['eomerpust, 10-11 kmaccsl: yaeOHUK A1 0011e00pa30BaTEIbHBIX YUPEKICHUINA:
6a3oBblii 1 npodunsHbI ypoBHU/ JI.C. AtanacsaH, B.®. byrysos, C.b. Kagomues u ap. M.:

[Ipoceemenue, 2022r.

METOAUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA

«I'eomerpus. [loypounsie pa3padboTku. 10—11 kmaccer» : yaed.mocodbue asst 001meoopa3oBart.
opraam3anuii /C. M. Caaksn, B. ®@. By ty30oB. — M. : I[IpocBemenue, 2017 —2-¢ u3m.
«M3yuenune reometpun B 10-11 xmaccaxy. /JI.C.AtaHacsH u nip.

Metoanyeckre peKOMEHIauH K YIeOHHKY.

«3amaun o reomerpun it 10-11 kmaccosy»: /b.I'.3uB u ap. Jlunaktudyeckue marepuaisl. 10
KJ1acc.

«3amaun o reometpun 151 10-11 kimaccoBy: /b.I.3uB u ap. JInnaktudyeckue matepuainsl. 11

KJ1accC.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

®denepanbHbIN EHTP HHPOPMAIIMOHHO-00pa3zoBarenbHbIX pecypcoB (PLIUOP) http://eor.edu.ru

* Enunas xomnekus HugpoBbiXx o0pa3zoBaTeNbHbIX pecypcoB http://school-collection.edu.ru

* Eaunoe okHO focTymna k oOpa3oBareibHbIM pecypeam http://window.edu.ru

* Karayor yueOHBIX u31aHui, 000pyIOBaHUS U 3JICKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB IS
obmrero oopaszoBanus http://ndce.edu.ru

* [lIxonbHbI mopTan http://www.portalschool.ru Marepuans no maremaruke B Ennnoit
KOJIJIEKIIMM ITU(PPOBBIX 00pa3oBaTebHbIX pecypcoB http://school-
collection.edu.ru/collection/matematika

* MOCKOBCKHUH IIEHTP HEMPEPHIBHOTO MaTeMaTUYECKOT0 00pa3oBanus http://www.mccme.ru

* 3ama4n 10 reoMeTpun: HHPOPMAITMOHHO-TTOMCKOBas cucteMa http://zadachi.mccme.ru



http://eor.edu.ru/
http://school-collection.edu.ru/
http://window.edu.ru/
http://ndce.edu.ru/
http://school-collection.edu.ru/collection/matematika
http://school-collection.edu.ru/collection/matematika
http://www.mccme.ru/
http://zadachi.mccme.ru/

* UnTepreT-npoekT «3amaun» http:// www.problems.ru

http://fcior.edu.ru/
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