


INOACHUTEJIbBHAS 3AIINCKA

['eomerpus sBIseTCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
0o0pa3oBaHus, TaKk Kak 00ecreuuBaeT BO3MOKHOCTh U3Y4EHUs AUCLUUILUIMH €CTECTBEHHO-HAyYHOU
HalpaBIEHHOCTH M IMPEIMETOB I'yMaHMTapHOro Iukiaa. Ilockosbky JIornyeckoe MbILUIEHHE,
dopmupyeMoe TpH HM3YYCHUH OOYYArOIIMMHUCS TOHSTHHHBIX OCHOB TI'€OMETPUH, TpHU
JI0Ka3aTeIbCTBE TEOPEM M IOCTPOCHMM LENOYKU JIOTMUECKUX YTBEP)KIEHUH IpU pelIeHUn
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUIaTh U ONPOBEPraTh TI'MIIOTE3bl HEMOCPEACTBEHHO
UCIIOJIb3YIOTCS NIPU PEIIEHUH 3a/lady €CTECTBEHHO-HAY4YHOr0 LMKJIA, B YaCTHOCTH (PU3MUECKUX
3aja4.

Ilenb ocBoeHMsl mporpaMmbl yueOHOro kypca «l'eomerpusi» Ha yriyOaEHHOM ypOBHE —
pasBUTHE MHIUBHUIyalbHBIX CIIOCOOHOCTEH OOYy4aroIIMXCsl NpPU H3YyYEHUM TIEeOMETpUH, Kak
cocTaBJIAIOLIeH NpeaMmeTHO obOnactu «MaremaTnka M HMHGpOpMaTHKa» dYepe3 obecredeHue
BO3MOXXHOCTH IPUOOPETEHUsI U HUCHOJIb30BaHUS Oojiee INIyOOKHX T€OMETPUYECKHMX 3HAHUM U
NeHCTBUH, CeNM(UIHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIIEUIHOTO MPO(EeCCHOHATBLHOTO
00pa30BaHusl, CBA3aHHOTO C UCIIOJIb30BAaHUEM MaTeMaTHKH.

[TpropuTeTHBIMU 33/1a4aMU Kypca F€OMETPUN Ha YTriayOJIEHHOM YPOBHE, pacIIUpPSIFOIIUMU
Y YCUJIMBAIOUIMMU Kypc 0a30BOTr0 YpOBHSI, SBJISIOTCS:

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

dbopMHpoBaHHE NPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIIHMX
MaTeMaTUYECKUX MOJENSAX, IIO3BOJSIIOIIMX OMNMCHIBaTh W H3ydaTb pa3Hble  SBICHUS
OKpY’KaloIllero MuUpa, 3HaHUE MOHATHIHOrO amnmnapata o pasaeny «CrepeoMeTpus» yueOHOTo
Kypca r€OMEeTpHH;

¢dbopMHpoBaHHE YMEHHS BJIaJIeTh OCHOBHBIMH MOHATHUSMHU O IPOCTPAHCTBEHHBIX (hUTYpax
U UX OCHOBHBIMU CBOWCTBAaMH, 3HAHHE TeopeM, (POpMyd U yYMEHUE HX NPUMEHATh, YMEHHS
JIOKa3bIBaTh TEOPEMbI M HaXOJIUTh HECTAHJAPTHBIE CIOCOOBI PELIEHUS 3aay;

dopMHpoBaHHE YMEHHs paclo3HaBaThb Ha 4YepTekaxX, MOJENAX U B peaJbHOM MHpe
MHOTOTPaHHMKH U T€Ja BPAlEHUs], KOHCTPYMPOBAaTh T€OMETPUUECKUE MOJEIIN;

q)OpMI/IPOBaHI/Ie ITIOHUMAaHU BO3MOXHOCTH AKCHUOMAaTUYCCKOI'O IMOCTPOCHUA
MaTeMaTUYeCKUX TEeOpHuil, (OopMHUpOBaHME MOHMMAHHUS POJU AKCUOMATUKU TPU IMPOBEIECHUU
pacCyKIeHUN;

dopMHpOBaHHE YMEHMs BIaJE€Th METOJAMHU JI0Ka3aTeNbCTB M AJITOPUTMOB pEIIEHUs,
YMEHUS HX MPUMEHATh, IPOBOJUTH JOKA3aTEJIbHBIE PAaCCYXKIEHUS B XOAE peLIeHUs
CTEpEOMETPUYECKUX 337ad U 3aJad C T[PaKTHUYECKUM cojepkaHueM, (opMupoBaHHE
OpEeJCTaBICHUs O HEOOXOAMMOCTH JI0Ka3aTeIbCTB MpU OOOCHOBAaHUM MaTEMaTHUYECKUX
YTBEPKICHUM U POJIM AaKCUOMATHUKU B IIPOBEACHUU JCIYKTUBHBIX PACCYXKICHUM;

pa3BUTHE M COBEPILIEHCTBOBAHME WHTEIIEKTYaJlbHBIX M TBOPUYECKHUX CIIOCOOHOCTEN
oOyJaromuxcsi, TMO3HAaBaTEIbHOW aKTUBHOCTH, HCCIIEI0BATEIbCKUX YMEHHHM, KPUTUYHOCTH
MBIIICHUs, HHTEpEeCca K U3YYEHUIO T€OMETPUH;

¢dopmupoBaHrue (YHKIMOHAIBHOW T'PAaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHU: YMEHHS
pacro3HaBaTh IPOSIBICHHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peasIbHBIX JKU3HEHHBIX CUTYalUSX U MPH U3YYEHUU APYTrUX y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTE M 3aKOHOMEPHOCTEM, MOJEIUPOBAHUS pEalbHBIX CHUTYallUH, WCCIECI0BaHUS
IIOCTPOEHHBIX MOJENEH, HHTEPIIPETALUU TI0JyYCHHBIX PE3yJIbTaTOB.



OCHOBHBIMHU COJIEP)KATEeIbHBIMUA JIMHUSAMH ydeOHoro kypca «['eomerpusi» B 10-11
Kiaccax sABisrorcsa: «lIpsMble M IUIOCKOCTH B IIpocTpaHcTBe», «MHOrorpanHukm», «Tema
BpanieHus», «BeKTopbl 1 KOOpAMHATHI B IPOCTPAHCTBEY, «J[BHKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO TtpebGoBaHHE «yMETh OINEPUPOBATH MOHATHSIMUN,
pelieBaHTHBIMU T€OMETpUU Ha yriayOn€HHOM ypoBHe oOyuyeHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJCPXKATEIbHBIM JIMHHUSIM Yy4eOHOTO Kypca, a (GOpMHUpOBAHUE JOTHYECKHX YMEHUH
pacripeniesiieTcsi He TOJBKO TII0 COJACpXKATelIbHBIM JIMHUSM, HO W MO TojxaM OOydYeHHS.
Copepxanue o00pa3oBaHHs, COOTBETCTBYIOIIEE MPEIAMETHBIM  pe3yilbTaTaM  OCBOCHHS
®enepasibHON pabouell MporpaMMebl, pacrpeneaEHHbIM M0 TofaM Oo0ydeHus, CTPYKTYpUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPHUHIUIUATBHBIM BOIpOcaM OOydJaromuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO I03BOJISIET OPraHU30BaTh OBJIAJEHUE T€OMETPUUYECKUMU
MNOHATUSIMM U HABbIKAMHU TI0CJEIOBATEIIbHO M IOCTYIMATENbHO, C COOJIIOJIGHHEM MpPUHLHUIIA
MPEEMCTBEHHOCTH, a HOBbIE 3HAaHHUA BKIIOYaTh B OOIIYyI0 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 auddepeHnmanuu  00ydeHUs, MOCTPOSHUS HWHAWBUIYaTbHBIX
o0pa3oBaTeNbHbIX IporpammMm, oOecrneuuTbh yriayOn€HHOEe M3y4yeHUE TEOMETPUM  Kak
cocTaBisolIeil yueOHoro npeamera «MaremaTukay;

MOJATOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUS MAaTeMaTHKU C Y4ETOM BBIOOpa
Oynymeil npodeccuu, odecrieurnBas MPEeeMCTBEHHOCTh MEXKIY OOIIMM U MpodecCrOHATbHBIM
o0pa3zoBaHHEM.

Ha wusyuenue yuebGHOro kypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe oTBoautcsa 204
yaca: B 10 kmacce — 102 yaca (3 yaca B Henenro), B 11 kiacce — 102 ygaca (3 gaca B Hezienio).



COJAEP)KAHUE OBYYEHUA
10 KUIIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUS CTepeoMeTpuu. Touka, mpsimasi, IJI0CKOCTh, pocTpaHcTBo. [lonaTue
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anmHOe pacnosnoxkeHue NpsMbIX B IPOCTPAHCTBE: NEPECEKAIOLIUECS, TapajlIeIbHbIE U
CKpeluBaroImuecs npsamele. [Ipu3Haku cKpelnBaOmuUXcs OpsAMbIX. [lapanenbHOCTh IPSIMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IApAJUICIbHBIE IIPSIMBIE B IIPOCTPAHCTBE, NAPAJLIEIBHOCTh TPEX
OPSMBIX, APAUICIBHOCTh NPAMOM M INIOCKOCTH. [lapasuienbHOE UM LEHTpAIBHOE
IPOEKTHpPOBaHue, n3odpaxxenue ¢uryp. OCHOBHbIE CBOMCTBA MapaIeIbHOTO POEKTUPOBAHMS.
N300paxkenue ¢puryp B napamiesibHOM MPOEKIMU. YTIIbl C COHAPABICHHBIMU CTOPOHAMH, YTOJl
MEXIy NPSAMBIMH B IPOCTpaHCTBE. llapaenbHOCTh IIIOCKOCTEH: NMapajuleabHbIE IIIIOCKOCTH,
CBOICTBa MapaienbHbIX II0CKOCcTeN. [IpocTelime npocTpaHCTBEHHbIE (PUTYpPbI HA IIOCKOCTH:
TETpa’ap, NapajljIeJICIUIIE], IOCTPOCHUE CEYCHUN.

IlepneHAUKYIAPHOCTE IPSAMOM M IIOCKOCTH:  NEPIEHIUKYJISAPHBIE IpPsAMBIE B
IIPOCTPAHCTBE, NPSMBbIE IApaJUICIbHbIE M IEPHEHAUKYISPHBIE K IIOCKOCTH, IPU3HAK
NEPHEHAUKYJIIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMON NEpPHEHAUKYJISPHON
IUIOCKOCTH. OpTOroHanbHOE NPOEKTUpOBaHUE. [lepneHauKynsap U HaKIOHHBIE: PAaCCTOSHUE OT
TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT MPSIMOM J10 IUIOCKOCTH, IPOEKIUsS (PUIYphI HA IIIOCKOCTb.
IlepneHquKyISIPHOCTD TUIOCKOCTEN: IIPU3HAK NIEPIEHIUKYISIPHOCTH IBYX ILUIOCKocTer. Teopema
0 TPEX MEPHEHAUKYIAPAX.

VYTIubl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOH U IUIOCKOCTBIO, IBYTPAHHBINA YIOJ1, IMHEWHBIN
yroJl JBYIpaHHOro yria. TpéxrpaHHbli MU MHOTOrpaHHble yribl. CBOWCTBAa IUIOCKUX YIJIOB
MHOrorpaHHoro yrja. CBONCTBa IJIOCKMX W JBYTPaHHBIX YIJIOB TPEXTPAHHOTO yria. Teopembl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHuororpanHuKu

Bunbl MHOrOrpaHHHMKOB, pa3BEpTKa MHororpaHHuka. Ilpusma: 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. IIpoctpanctBenHas Teopema Iludaropa. IMupamupma: n-
yrojipHasi NUpaMuia, NpaBuibHasg U yceu€HHas nmupamubl. CBoiicTBa pédep 1 OOKOBBIX TpaHei
NIpaBUIBHON TNHpamuibl. [IpaBuiibHBIE MHOTOTpaHHHKH: IPAaBHIIbHAs NpHU3Ma M IpaBUIIbHAs
NUpaMuJia, MpaBUiIbHAS TPEYToJIbHAS MUpaMUJia U MPaBUIbHBIN TeTpasap, kyO. [Ipeacrapnenue
O MPAaBWIbHBIX MHOTOI'PAHHUKAX: OKTad3p, JOAEKAdAP U UKOCAIP.

Brruncnenue 31eMEHTOB MHOTOTPAHHUKOB: p&0pa, TuaroHaiu, yrisl. [lnomans 60okoBoi
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSMOM NPHU3MBI, IUIONIAJb OCHOBAaHWM, Teopema O
OOKOBOU TMOBEPXHOCTH TPsAMOM mpu3Mbl. [lnomaas OOKOBOW TMOBEPXHOCTH M TMOBEPXHOCTH
[IPaBUJILHOM MUPAMUJIBI, TEOPEMA O ILIOIIAN YCEUEHHON MUPAMUIBI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPABUIBHBIX MHOI'OTPAHHUKOB.
CummeTpuss B IPaBUIBHOM MHOTOTPAaHHUKE: CHMMETpHUS MapajUIeNIeNUNeNd, CUMMETPHUS
MIPaBUJIBHBIX TPU3M, CHMMETPUS PABWJIBHON TUPAMUIBI.

BekTopb! M KOOPAMHATHI 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 BBIUUTAHHE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHO)XEHHME BeKTopa Ha uwncio. CBoiicTBa cioxxeHus BeKTopoB. CBolicTBa
YMHOXEHUS BEKTOpa Ha yucio. [loHaTne koMmiuiaHapHsle BEeKTOpbl. [Ipu3Hak KoMIuiaHapHOCTH
Tpéx BekTopoB. [IpaBuio napamnenenunena. TeopemMa O pas3IoKEHUMM BEKTOpa IO TPEM
HEKOMIUIAaHapHbIM ~ BekTopaM. lIpsMoyrosnbHas cucrema KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunarsl BekTopa. CBA3b MeXAy KOOpAMHATAMHU BEKTOpAa W KOOPJAMHATAMH TOYEK. YTOJ
Mexy BekTopamu. CKaJsipHOE POU3BEICHUE BEKTOPOB.

11 KJIACC

Tesa BpaleHus

[ToHATHS: UMIMHAPUYECKAsh IOBEPXHOCTh, KOHUYECKAash IOBEPXHOCTh, ceprueckas
IIOBEPXHOCTh, OOpasyouue MnoBepxHocTed. Tema BpalleHMs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. Bzaumnoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTellbHas MIOCKOCTh K
cgepe. U300paxeHue Ten BpallieHUs Ha MIocKocTy. Pa3BépTka nuununapa u konyca. CUMMeETpHs
ctheps! 1 mapa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME NPSIMOYTOJIBHOTO
napajenenunena U cieactsus u3 He€. OO0bEM NpAMOM M HAKIOHHOM NPU3MBI, IUIUHIpPA,
nupaMuibl 1 KoHyca. OObEM 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. [IoHATHE MHOTOIpaHHKKA, OIIMCAHHOTI'O OKOJIO cepsl, chepsl, BIMCAHHON B
MHOTOTPaHHUK WJIM TEJIO BPAILECHMUS.

[Tnomanp MOBEPXHOCTH LMJIMHIpPA, KOHYycCa, Iuiomans cdepsl u e€ dacteir. [lomodue B
npoctpactBe. OTHomeHne 00BEMOB, IUIOMAAEH MOBEPXHOCTEH MOAOOHBIX  (Uryp.
[TpeoOpa3oBanue momodusi, romoreTus. PemieHue 3amad Ha IUIOCKOCTH C MCIOJIB30BaHUEM
CTEpPEOMETPUUYECKUX METOJIOB.

[ToctpoeHne ceyeHMI MHOTOTPAHHUMKOB W TEJd BpAIICHUS: CEYEHUs MWIMHApA
(mapayuielbHO W TMEPIEHAMKYISIPHO OCH), CEYEHHUs KOoHyca (mapayjielibHble OCHOBAaHHIO U
POXOJAILINE Yepe3 BEepIIMHY), CEYEHMs IIapa, METOAbI IMOCTPOEHUS CEYEHHMH: METOJ] CIIEJOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYILEH TUIOCKOCTH.

BexTOpbl M KOOPpAUHATHI B IPOCTPAHCTBE

Bekrtops! B npoctpancTBe. Onepannn HaJx BEKTOpaMu. BEKTOpHOE yMHOKEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOrO yMHOXXEHHd. [IpsmoyronpHas cucremMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunatsl BekTopa. Pa3noxenue Bekropa no 6asucy. KoopainHaTHO-BEKTOPHBIA METOA MpU
pEeIIeHNU T€OMETPUYECKUX 3a/1ay.

JIBH2KeHHS B IPOCTPAHCTBE

IBwxkenust mpoctpanctBa. OroOpaxkenus. JIBwkeHuss u paseHCTBO ¢uryp. OOmme
CBOMCTBA JBW)XCHUH. Buabl NBM)KEHMIl: MapaluIeIbHBIA IEPEHOC, LEHTpalbHAs CHUMMETPHS,
3epKajibHasi CHMMETpUsI, TOBOPOT BOKPYT npsimoil. IIpeoOpazoBanus noxpodus. [psmas u chepa
Olinepa.



IIVTAHUPYEMBIE PE3YJIbTATDBI OCBOEHUA YYEBHOI'O KYPCA
«EOMETPUSI» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE CPEIHEIO
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
(GYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHHM, MPOIEAYyp TpakJaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTHUTYTAMHU B
COOTBETCTBUU C UX (PYHKIUSIMHU U Ha3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OpMHUPOBAHHOCTh POCCUMCKON T'PakJTaHCKON MIEHTUYHOCTH, YBaXKEHUS K MPOIIIOMY U
HACTOAILIEMY POCCUMCKONW MaT€MaTUKH, [IEHHOCTHOE OTHOIIEHUE K JTOCTUKECHHSM POCCUUCKUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJIblI, UCIOJIb30BAHUE 3TUX JIOCTUKEHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HAHHWE JIYXOBHBIX IIEHHOCTEHl  pOCCHUHCKOro  Hapojaa, 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:

ACTETUYECKOE  OTHOLIEHWE K  MHUpPY, BKJIIOYas  3CTETUKY  MAaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ay, peHIeHHH, pacCyXIeHUH, BOCIPHUUMUYUBOCTh K
MaTEeMaTUYECKUM acTieKTaM Pa3InYHbIX BUJIOB UCKYCCTBA,

5) puzuveckoe BocuTaHHE:

c(hOpMUPOBAHHOCTh YMEHHUS MMPUMEHATH MAaTEMAaTUYECKUE 3HAHMS B HHTEpecax 3J0POBOTO
u Oe3omacHOro oOpasza *H3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0POBBIO (310pOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, peryisipHas Gpu3ndeckas akTUBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MIPH 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM IEATEbHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPYNly, OCO3HAHHE IIEHHOCTH TPYIO0Jt00Us, UHTEpEC K pa3inuHbIM cepam
MpoECCUOHAIBHON ACSTEIIbHOCTH, CBS3aHHBIM C MAaTEMAaTUKOW U €€ MPUIOKEHUSIMH, YMECHUE
COBEpIIAaTh OCO3HAHHBIA BBIOOp Oynymer mnpodeccnrn W peaau30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4ecKoMy OOpa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTHYECKON HANPaBJICHHOCTH;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYpbl, TOHUMaHHE BIHUSHUS COLUAIBHO-
HSKOHOMHUYECKHUX TIPOLECCOB HA COCTOSHUE MPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HAHUE
r00aMbHOTO  XapakTepa  JKOJOTHYECKHMX  MpoOJieM, OpUEHTalMsT Ha  MPUMEHEHHe
MaTeMaTUYeCKUX 3HAHWUW JJIs pelIeHUs 3a7ad B 00JIACTH OKPYXKAIOIIeH Cpejbl, TUIAaHUPOBAHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JIsl OKPYXKaIOLIEH Cpeibl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pasBUTHS HAyKH W OOIIECTBEHHOW MPAKTHUKH, NOHUMAHHE MAaTeMaTHYECKOW HAyKH Kak cepsl
YeJI0BEUYECKON JESTEIbHOCTH, 3TANlOB €€ pa3BUTUS U 3HAYUMOCTHU JUIs pa3BUTHS LIMBUIIU3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyIbTYPOU KaK CPEICTBOM IO3HAHMS MUPA,
TOTOBHOCTH OCYILECTBIIATH NPOCKTHYIO M UCCIIEN0BATEIBCKYIO ACSATEIBHOCTh HHANBUAYAIBHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

BBISBIIATh M XapaKTEpPU30BATh CYLIECTBEHHbIE NMPHU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
IOHATUHM, OTHOWIEHUH MEeXAy MOHATUAMH, (HOPMYJIUPOBaTH ONpEAETICHUs MOHATHH,
yYCTAaHABJIMBATh CYHICCTBEHHBIH NpPHU3HAK KIACCH(HUKAIMKA, OCHOBAHUS Ui O00OUICHHS W
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

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

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOPEUYUsS B (akTax,
JaHHBIX, HaAOMIOAEHUSIX U  YTBEPXKICHMUSX, Mpeajararb KpPUTEPUU IS  BBISABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIA;

JIeNIaTh BBIBOJBI C HMCIIOJB30BAHHUEM 3aKOHOB JIOTMKH, ACIYKTUBHBIX W HHIYKTHBHBIX
YMO3aKJII0YEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MAaTEMATUUYECKUX YTBEPKACHUU (IIpsIMblEe U
OT TPOTHUBHOIO), BBICTpaMBAaTh AapryMEHTALUIO, NPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI,
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 BOIIPOCHI KaK MCCIIEN0BATENbCKUNM HHCTPYMEHT MO3HAHUA, POPMYyIHUPOBAThH
BONPOCH], (UKCHPYIOIIME MPOTUBOpEUYHe, MpoOjeMy, yCTaHaBIMBaTh HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3UIINI0, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO — CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, HCCIEIAOBAHHUE IO
YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHUYeCKOro OOBEKTa, SBIIEHUS, IMPOILECCAa, BBISIBICHUIO
3aBHCUMOCTEHN MeXIy 00beKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSITENIbHO (hOPMYyITUpPOBaTH 000OIIEHNS U BBIBOJBI [0 pe3yabTaTaM MPOBEIEHHOTO
HaOJI0IeHNs, UCCIIEI0OBAHMSI, OLIEHUBATh JIOCTOBEPHOCTH MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJOB U
00001IeHNI;

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIlEcca, a TAK)Ke BbIIBUTaTh 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 HMCTOYHUKOB PA3IMYHBIX THUIIOB, AaHAJIU3UPOBATb,
CHUCTEMaTH3UpOBaThb M HHTEPIPETUPOBATh MHMOPMAIMIO PA3IUYHBIX BUAOB U (HopMm
IIPEJICTaBIICHHUS,



CTPYKTYpUpOBaTh  HMHGpOpMALMIO, MPEACTaBIATh €€ B pa3IMuHbIX  (opMax,
WILTIOCTPUPOBATH IpadUuecKy;

OLICHUBATh HAAEKHOCTH HMH(OpPMAIMM IO CaMOCTOATENBHO CHOPMYINPOBAHHBIM
KPUTEPHUSM.

KoMMyHUKAaTHBHBbIE YHHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCIIPUHUMATh M (OPMYIMPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LIEISAMH
OO0IIEeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaX, JaBaTb IMOACHCHUA II0 XOA4Y pClICHUA 3aJadd, KOMMCHTUPOBATH HOHy‘-ICHHBIfI
pe3ysbTar;

B XO0JZle 00CYXIEHHS 3aJaBaTh BOIPOCH! IO CYIIECTBY OOCYXKIAaeMOW TEeMbI, IPOOJIEMBI,
penraeMoi 3a1auu, BHICKA3bIBATh MJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATH CBOH
CYKACHUA C CYXIACHUAMH JPYIrux y4aCTHHUKOB AWajiora, O6Hap}I)KI/IBaTI) pasiiniuue U CXoaCTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBATh Pa3HOTIIACHS, CBOU BO3PAKCHUS;

IPE/ICTAaBIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIEPHMEHTa, WCCIEIOBAaHMS, IPOEKTa,
CaMOCTOATENIFHO ~BBIOMpaTh (opmar BBICTYIUICHHS C y4ETOM 33/a4 NPE3CHTAMH |
0COOEHHOCTEHN ayAUTOPHH.

PerynsiTuBHbIe yHUBepCAJIbHbIC y4eOHbIE 1eiiCTBUSA

Camoopranu3anus:

COCTaBJIATh IUIAH, AJITOPUTM pELICHUS 3a7aud, BbIOMpaTh CroOco0 peleHus ¢ y4€ToMm
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTHPOBAaTh U KOPPEKTHUPOBAThH
BapUaHThI pelIeHul ¢ yu€TOM HOBOM MH(pOpMAaLIUH.

CaMOKOHTPOJIb, JMOIHOHAIbHBIH HHTEJVIEKT:

BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIIAEMBIX JEHCTBUN
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3YyIbTaTOB, BIAAETh CHOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3yJIbTaTa PEIICHN MaTEMaTUUECKOH 3a7aun;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH IIPH PELICHMM 3a/ayd, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIBLCTB, JAHHBIX, HAlIEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBaTb COOTBETCTBME pe3yibTaTa MLEIM M YCIOBHSIM, OOBSICHATH MPUYUHBI
JOCTMDKEHUSI WM HEJAOCTHXKEHHsI pe3yJbTaTOB JESATEIbHOCTH, HAXOAUTh OIIMOKY, /1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eITEIbHOCTD:

NOHUMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIMBHUIYyaIbHOH paboOTHI MpU
pelmieHMH y4eOHBIX 3a/ay, NpPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM pPaOOTHI, paclpeaessiTh BHIBI pabOT, TOTOBApUBATHCS, OOCYXKIATh
MIPOIIECC U PE3YbTAT pabOThI, 0000IIaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (popmax paboThl (00CyXaeHHs, 0OMEH MHEHUH, «MO3TOBBIE
HITYpPMBI» U HWHBIE), BBIMOJHATH CBOIO 4YacTb pabOThl U KOOPAWHUPOBATH CBOM JIEHCTBHS C
IpYTMMH YI€HaMHd KOMaHJbl, OLIEHMBAaTh KayeCTBO CBOETr0 BKJIaJa B OOIIMHA MPOIYKT IO
KpUTEpUSIM, cHOPMYINPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBUS.

IMPEJIMETHBIE PE3YJIBTATbBI



K xoniy 10 kiacca o0yyaromuiicss HAyIuTCs:

CBOOO/IHO ONEpHPOBATh OCHOBHBIMH MOHATUSMU CTEPEOMETPUHN NIPU PELICHUH 3a1a4d U
IPOBEICHUN MaTEMATUYECKUX PACCYKICHUIA;

INPUMEHATh aKCHOMBI CTEPEOMETPHUH M CICACTBUS W3 HUX TIPH  PEIICHUU
reOMETPHUYECKUX 3a]1a4;

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

CBOOOZIHO ONEpPHPOBATH MOHATUSAMH, CBS3aHHBIMU C YIJIaMH B HPOCTPAHCTBE: MEKIY
OPSMBIMU B IPOCTPAHCTBE, MEXK1Y MPSIMOU U MJIOCKOCTHIO;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU, CBI3aHHBIMH C MHOTOI'PaHHUKAMU;

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

KJIacCH(PUIUPOBATH MHOTOTPAHHUKH, BEIOMPAsi OCHOBAHUS ISl KJIaCCU(UKAIINY;
CBOOO/IHO OIIEPUPOBATh MOHSATHSIMH, CBA3aHHBIMA C CEYEHHEM MHOTOTPaHHHKOB
IUIOCKOCTBIO;

BBITIOJIHATH HapauIeIbHOE, [IEHTPAIFHOE H OPTOrOHAJIBHOE MPOSKTHPOBaHKE (UTYp Ha
TUIOCKOCTB, BBITIOJHATH N300pakeHHUs (GUTYp Ha MIIOCKOCTH;

CTPOUTH CEYEHHs] MHOTOI'PAHHUKOB PA3IMYHBIMU METOJAMH, BBITOJIHSTH (BHIHOCHBIC)
IUIOCKHE YEPTEXKH M3 PHCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHH3Y;

BBIUUCIIATh IUIOMIAM TIOBEPXHOCTEH MHOTOTPAaHHHMKOB (NIpHU3Ma, MHPaMUIA),
TeOMETPUYECKUX TeJl C IPUMEHEHnEM (HOpMYIT;

CBOOOJTHO ONEpPUPOBATh TOHSATHSIMU: CHMMETPHS B MPOCTPAHCTBE, LEHTP, OCh W
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U IUIOCKOCTh CUMMETPUU (UTYPBI;

CBOOOJTHO OTIEPUPOBATH MOHATHUSMH, COOTBETCTBYIOIIMMH BEKTOPaM M KOOpAWHATAM B
IPOCTPAHCTBE;

BBITOJIHATH IEHCTBHSI Ha/l BEKTOpaMH;

pemaTh 3aJa4d Ha JIOKa3aTeNIbCTBO MATeMaTHYECKHUX OTHOUICHWH M HaXOXJICHHUE
IreOMETPUYECKUX  BEIMYUH, MPUMEHSS M3BECTHbIE METOAbl IPH  PELICHUU
MaTeMaTHUYECKUX 33/1au MOBBIIIEHHOTO M BEICOKOTO YPOBHS CII0)KHOCTH;

OPUMEHSATH MPOCTEHIINE TPOrpaMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI IIPY PEUICHUN CTEPEOMETPHUECKUX 3a]1ad;

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

NPUMEHATh TIONyYEeHHBIE 3HAaHUS Ha TPaKTUKE: CPaBHUBATh W aHAIM3HPOBATH
peanbHBIe CHUTYAIH, TPUMEHITh U3YYSHHBIC MOHSITHS B TPOIIECCE MOMCKA PEHICHUS
MaTeMaTHYecKu cHOpMyTUPOBAHHON MPOOIEMbI, MOJETUPOBATh PEAlbHbIE CUTYalluu
Ha S3bIKE TEOMETPUH, MHCCIEOBAaTh IOCTPOCHHbIE MOJEIM C HCIOJIb30BAHUEM
TE€OMETPUYECKUX TIOHSATHH ¥ TEOpeM, ammapara ainreOphl, pemaTh NpaKTHYeCKHe
3aJ1auu, CBS3aHHBIC C HAXOXKICHUEM T€OMETPHUECKUX BEITHUYHH,

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

K xonmy 11 ky1acca o0yyaromuicss HAyYUuTCS:



CBOOOJHO OTEPUPOBATH MOHATHIMHU, CBSI3aHHBIMU C [UJIMHIPUYIECKONH, KOHUYECKOU U
cheprueckoil MOBEPXHOCTSIMHU, OOBSICHITH CIIOCOOBI MOTyUEHUS;

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

pacrno3HaBaTh Teja BpaileHus (IMIMHIP, KOHYC, cepa u map) u 00BACHATH 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
npUMEeHEHHEM (HOPMYIL;

CBOOOJHO OMEPUPOBATH MOHSATHUSAMH, CBA3aHHBIMH C KOMOMHALIMAMU TEJ BPALCHUS U
MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIMCAHHBIN B cpepy M OMUCAHHBINA OKOJIO chepsl,
cdepa, BicaHHAss B MHOTOT'PAaHHHK HJIH TEJIO BPAIICHUS;

BBIYUCIISITH COOTHOIICHHUS MEX]y IUIOMIASIMH ITOBEPXHOCTEH U 00bEMaMH MOTOOHBIX
Ten,

n300paxarb H3ydyaeMble (DUTYpBl, BBIIOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKU U3
PUCYHKOB HPOCTBIX OOBEMHBIX (UTYpP: BHI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TeJ BpaIlICHHUS;

U3BIIEKATD, UHTEPIIPETUPOBATD u peoOpa3oBLIBAThH uH(bOpMAaIUIO 0
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, MPEACTABICHHYID Ha uepTekax u
pPHUCYHKaX;

CBOOOIHO OMEPUPOBATH IOHATHEM BEKTOP B IIPOCTPAHCTBE;

BBITIOJHSATH ONEPalMK HaJ BEKTOpaMH;

3a/1aBaTh IUIOCKOCTh YPaBHEHHEM B JIEKAPTOBOM CHCTEME KOOpIUHAT;

pemiaTh TEeOMETPUYECKUE 33aJaud Ha BBIYHCICHHE YIJIOB MEXKIY NPSIMBIMH U
IUIOCKOCTSIMHU, BBIYHMCIEHUE PACCTOSHUN OT TOYKH IO IJIOCKOCTH, B IIEJIOM, Ha
pUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METOa MIPH PEUICHNN;

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

BBITIOJHATh M300paKeHHsT MHOTOTPAHHUKOB M TeNl BpallleHUs MpHU MapaiieIbHOM
nepeHoce, MeHTPaTbHON CHMMETPUH, 3€PKAIbHOW CUMMETPHH, TIPU MTOBOPOTE BOKPYT
psSIMOiA, TpeoOpa3oBaHus MOA00HS;

CTPOWTH CEUEHHWS] MHOTOTPAHHWUKOB H T BpalleHHWs: CEYCHHS IWIMHApA
(mapamienbHO W MEPIEHAUKYISIPHO OCH), CEUeHHs KOHyca (TTapajijielbHbIe OCHOBAHHUIO
U TIPOXOJISIIKE Yepe3 BEPIIUHY), CEUCHHUS 1apa;

UCTIOJIB30BaTh METOJBI TIOCTPOCHHUSI CEYCHHWH: METOJl CJIEOB, METOJ BHYTPEHHETO
IPOEKTHPOBAHUS, METO]] TIEPEHOCA CEeKYILEeH MII0CKOCTH;

JIOKa3bIBaTh T€OMETPUIECKHIE YTBEPIKICHHUS;

NPUMEHATh TEeOMETpHUYeCKHe (HaKThl IS  PEIIeHHs CTePEeOMETPUYECKHX —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 CPEJCTBA U ANEKTPOHHO-KOMMYHHUKAITIOHHBIE CHCTEMBI TIPH
pEIIeHNU CTEPEOMETPUUECKHX 3a/1aY;



MNPUMCHATH TMOJYUCHHBIC 3HAHHA Ha MPAKTUKC: CpaBHHUBATb, AHAJIW3UPOBATL U
OLICHMBATh PEAIbHBIC CUTYAINH, IPUMECHATh U3yYCHHBIC IOHATHS, TEOPEMBI, CBOICTBA
B IIpolecce IIOMCKAa pEUICHHs MaTeMaTH4ecKH C(HOPMYIUPOBAHHON TMPOOIEMBI,
MOZACIINPOBATH PCAJIBHBIC CUTYallUN HaA A3BIKC I'COMCTPUU, UCCIICAOBATL TOCTPOCHHBIC
MOJIETIH C WCIIOJIb30BAaHUEM I'€OMETPUUYECKUX MOHATHH M TeopeM, ammapara ajureopsl,
pemnIaTh NPakTUIeCKUe 3aa4un, CBSI3aHHbIE C HAXOXK/ICHHEM IeOMETPUYECKUX BEIUYNH;
UMETh TPEJCTABICHUS 00 OCHOBHBIX JTamax pa3BUTHA I'€OMETPUM KaK COCTaBHON
qyacT (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHA.



TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM B (undposbie)
n/n MPOrpaMmbl ¢ oOpa3oBaTejibHbIE
ero IL p.
pecypcsl
bu6mmoreka [JOK
1 BBenenue B crepeomerputo 23 https://m.eds00.ru
5 B3aumHOe pacronokeHue MPsMbIX B 5 bubanorexa LIOK
[POCTpaHCTEE https://m.edsoo.ru
3 [TapanmienbHOCTh MPSMBIX U TIOCKOCTEH 3 Bubanorexa [IOK
B IPOCTPAHCTBE https://m.edsoo.ru
4 [eprieHAUKYISPHOCTD MPSAMBIX U 25 brbmorexa [IOK
IJIOCKOCTEH B MPOCTPAHCTBE https://m.eds00.ru
bubmuoreka [JOK
5 VYIIIbl B PacCTOSTHUS 16 https://m.edsoo.ru
bu6mmoreka [IOK
6 MHuororpaHHHKH 7 https://m.edsoo.ru
bu6mmoreka [JOK
7 Bexkropsl B mpocTpaHcTBe 12 https://m.edsoo.ru
8 [ToBTOpenue, 06001IeHUE U 5 Bubnnorexa LIOK
cUCTEeMaTH3aIlHs 3HAHUH https://m.edsoo.ru
OBIIEE KOJIMYECTBO YACOB I1O 102 0

I[TPOT'PAMME




11 KJIACC

KosmnuecTBo JIEKTPOHHBI
Ne 4yacoB e (undposbie)
o/ HaumeHoBaHue pa3iejioB H TeM IPOrpaMMbl Be . 1 o6pasoparens
ero HbIE pecypchbl
p- .
1 AHanuThueckas reoMeTpust 15 1
5 HOBTOPCHI/IG, 000011IeHNe U crucTeMaTU3alus 15 1
3HaHU
3 O0BEéM MHOTOTPAaHHUKA 17 1
4 Tena BpameHus 24 1
) [Inomaau noBepxHOCTU U OOBEMBI KPYIJIBIX TEN 1
6 JIBrokeHus 1
7 HOBTOPCHI/IG, 0000IIeHNe U CHCTEMaTH3alus 17 9
3HaHU
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 8 0










INOYPOYHOE IIVTAHUPOBAHHME 10 KJIACC

n/n

Tema ypoka

OcHOBHBIE IpaBUIIa U300pAKEHUS HA PUCYHKE
IJIOCKOCTH, MapaJljIeNIbHbIX MPSIMBIX (OTPE3KOB),
CEpeIMHbI OTPE3Ka

[ToHSITHS CTEpEOMETPHH: TOYKA, IIPsMasi, IJIOCKOCTb,
npoctpancTBO. OCHOBHBIC MPaBHIIa H300pAKEHUS Ha
PHUCYHKE IIOCKOCTH, MTapaJUICIbHBIX PSIMbIX
(OTpe3KoB), cepeMHBI OTpe3Ka

[ToHsSITHS: TepeCceKarONIUeCs MIOCKOCTH,
IepeCceKaroIInecs mpsiMasi M IJI0CKOCTb;
HOJTYIIPOCTPAHCTBO

KoaunuecTBO

yacoB

Bcer
0

DJIeKTPOHH
ble
uudposbie
o0pa3oBareJ
bHbIE

pecypchbl

IlousTus: MepeceKarommrecs 1mI10CKOCTH,
nepecekarommecsa npamasa 1 miIO0CKOCTb,
MOJIYIIPOCTPAHCTBO

MHororpaHHuKH, U300pa’keHue MPOCTEUITNX
IIPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIINX
00BEKTOB

MHororpaHHuKH, 1300paXKeHne MPOCTEHIINX
IIPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIINX
00BEKTOB

AxcuoMsl CTCPCOMCETPHUH U NICPBBLIC CICACTBU U3
HHUX

AXCHOMEI CTEPCOMETPHH U ICPBBIC CICACTBUA U3
HHUX

10

11

AKCHOMBI CTEPEOMETPUHU U TIEPBBIE CIIECACTBUS U3
HuX. CriocoObl 3a1aHus IPSIMBIX U MJIOCKOCTEN B
npoctpancTBe. O003HaYEHUS MPSMBIX U MIIOCKOCTEN

N300pakeHne ceyeHn i MMpaMuIbl, Ky0a ¥ MIPU3MBI,
KOTOpBIE MPOXOAT Yepe3 ux péopa. M3o0paxenue
nepeceveHusl MOMYICHHBIX TIOCKOCTEH.
PackpamrBanue NOCTPOEHHBIX CEYEHUIN Pa3HBIMHU
OBE€TaMH

N300pakeHne ceueHui mupaMuabl, Kyoa u pU3MBl,
KOTOpBIE MPOXOAT Yepe3 ux péopa. M3o0paxenue




MePECCUCHHS TIOJYICHHBIX TUIOCKOCTEH.
PackpammBaHue NoCTpOCHHBIX CEYCHUI pa3HBIMHU
[IBETaMU

12

N300paxeHune cedeHni nupamuibl, Kyoa v pu3Msl,
KOTOpPBIE MTPOXOJIAT Uepe3 ux péopa. M3ob0pakenue
nepeceyeHus MoJIy4YeHHbIX III0CKOCTEH.
PackpamBaHue NOCTPOEHHBIX CEUYEHUH Pa3HBIMU
[[BETaMHU

13

N300paxeHune cedeHni nupamuibl, Kyoa v pu3Msl,
KOTOpbIE TPOXOAST uepe3 ux péopa. M3obpaxenue
nepeceyeHust MOJIy4YeHHbIX IIOCKOCTEH.
PackpamBaHue NOCTPOSHHBIX CEYEHUH Pa3HBIMU
[[BETaMHU

14

15

16

MeTton cie1oB JUIsl IOCTPOEHUS CEUEHU N

Merton ciefoB aJisi HocTpoeHus ceueHuil. CBoiicTBa
IIEPECEUECHHU M NPAMBIX U INIOCKOCTEN

Merton ciefoB aJist nocTpoeHus ceueHuil. CBoiicTBa
MEPECCUCHHUH MPSIMBIX M INIOCKOCTEH

17

[Toctpoenue ceueHuii B nupamuie, Kyoe no Tpém
ToukaM Ha péopax. Co3maHue BEIHOCHBIX YePTEKEN 1
3aMnMch AroB NOCTPOEHUS

18

19

20

[Toctpoenue ceuenuii B nupamue, Kyoe rno Tpém
ToukaM Ha pEopax. Co3maHue BEIHOCHBIX YePTEKEN 1
3aIUCh 1IaroB MMOCTPOEHUS

[TocTpoenue ceuenuii B nupamue, Kyoe 1o Tpém
ToukaM Ha péopax. Co3jaHne BBIHOCHBIX YepTexel U
3aIUCh 11aroB ITOCTPOEHUS

[TocTtpoenue ceuenuii B nupamuie, Kyoe rno Tpém
ToukaM Ha péopax. Co3jaHne BBIHOCHBIX YepTexel u
3aIUCh 11aroB IMOCTPOEHUs

21

[ToBTOpenue mianumerpun: Teopema o
PONOPLUMOHANIBHBIX oTpe3kax. [logoOue
TPEYroJbHUKOB

22

23

24

IToBrOopenue miannmerpun: Teopema Menenas.
PacueTrnl B ceyeHNSIX Ha BEIHOCHBIX qcpTexKax.
Hcropust pa3BUTHSA IITAHUMETPUHU U CTEPEOMETPUH

KonrponbHas padora "AKCHOMBI CTEPEOMETPUH.
Cevenns"
B3aumHoe pacnionoxeHue nNpsiMpIX B IPOCTPAHCTBE.

CkpeuuBaroiuecs npsmMele. [Ipuznaku
CKpelLUBaOIMXCcs NpsAMbIX. [lapamuienbHbie npsimMble




B IIPOCTPAHCTBC

25

Teopema 0 CylIeCTBOBAHUM U €AMHCTBEHHOCTH
IIPSAMOM NapAJICIIbHOW JAHHOU IPSIMOU,
IIPOXOJAIIEH Yepe3 TOUKY IPOCTPAHCTBA U HE
JeXalled Ha JaHHOM npsiMoi. JleMMma o nepeceueHnn
NapaJUICIbHBIX MPAMBIX IIJIOCKOCTBIO

26

27

28

29

[TapayenpHOCTB Tpex npsiMbIX. Teopema o Tpéx
napauleJIbHBIX NpsAMbIX. Teopema o
CKPEIIMBAIOIINXCS IPAMBIX

[TapamnensHOe MpoekTHpoBaHue. OCHOBHBIE
CBOICTBA NapaJIJICIbHOTO IIPOEKTUPOBAHUS.
N300pakeHne pa3HbIX (GUTYp B MapayuieTbHON
POEKLINU

[TenTpanpHas npoeKLus. Yol C COHaNpaBIeHHbIMU
CTOPOHAMHU. YTOJI MEXAY NPAMBIMHU

3ajgauu Ha JOKa3aTeNbCTBO U UCCIIEI0BaHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM IIPSIMBIX B
IIPOCTPAHCTBE

30

[ToHsTHSA: MapaIIETbHOCTD NPSIMOM U TIJIOCKOCTH B
npoctpaHcTie. [Ipu3Hak nmapamienbHOCTH NPAMON U
miockocT. CBOMCTBA MapaJIEIbHOCTH MPSIMOU U
MIIOCKOCTH

31

32

33

34

I'eomeTpuyeckue 3a/1a4n Ha BEIYMCICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C MTAPAUIEIBHOCTHIO
MPSAMBIX U IJIOCKOCTEN B TPOCTPAHCTBE

ITocTpoeHue ceueHus, IpOXOIAILEro Yepe3 JaHHYIO
MPSMYIO Ha YEPTEXKE U NApPaUIEIIbHOTO APYrof
npsmoid. Pacuér oTHOmIeHU I

[TapannensHas npoekuus, IPUMEHEHNUE IS
MOCTPOCHUS CEUCHUI KyOa U mapauieNienumne/a.
CaoiicTBa napajjiesienuneaa u Npu3Mbl
[TapannensHble ockocTH. [Ipu3Haku
MapaJuIeIbHOCTU JBYX IIIOCKOCTEN

35

Teopema 0 mapaieIbHOCTH U €JUHCTBEHHOCTH
MJIOCKOCTH, MPOXOISIIEH Yepe3 TOUKY, He
MIPUHAISKANTYIO TAHHOU ITIOCKOCTH M CIICJICTBUS
n3 HeE

36

CaoiicTBa mapajjIeNbHBIX IUIOCKOCTEN: O
MapaJUIEIBHOCTH IIPSAMBIX IIEpECeUYeHUs IIpU
NepecedeH  IByX NapajulebHbIX TIOCKOCTEH
TpeTbeit




CBoiicTBa mapaIeIbHBIX TUIOCKOCTEH: 00 OTpe3Kax
NapajuIeIbHBIX MPAMBIX, 3aKIIFOUEHHBIX MEXKITY

37 napauieIbHBIMU IJIOCKOCTSIMU; O ITepeceueHU
IPsIMOM € IBYMS TapaJuIeIbHBIMU MIJIOCKOCTSMU

38 [ToBTopenue: Teopema [Mudaropa Ha mmockoctu

39 [ToBTOpEHME: TPUTOHOMETPHS MPSIMOYTOJIBLHOTO
TPEYroJbHUKA

40 CBoiicTBa Ky0a B MPSMOYTOIBHOTO
napasuiesenumnena

41 Brruucnenue ayiMH OTpE3KOB B Ky0Oe U
IPSMOYTOJIBHOM TapajuIeyenuIe/e
[TeprieHAIUKYIAPHOCTD MPSIMOM U TIOCKOCTH.

42 [Ipu3Hak nepnesauKyJIApHOCTH IPSIMOU U
TUIOCKOCTH
[leprieHIUKYISAPHOCTD MPSMOM U MIOCKOCTH.

43 [Tpu3Hak neprneHIuKyIIpHOCTH IPSIMON U
TUIOCKOCTH
Teopema 0 CyIIeCTBOBaHHH U €TUHCTBEHHOCTH

44 PSIMOM, IPOXOSIIEH Yepe3 TOUKY MPOCTPAHCTBA U
MEPIEeHIUKYISIPHON K MITOCKOCTH

45 [TnockocTH U MepIEeHAUKYIISIPHBIC UM TIPSIMBIC B
MHOTOTpaHHHKAX

46 [110CKOCTH ¥ IePIEHANKYISIPHBIE UM TIPSIMbIC B
MHOTOTpaHHHKAX

47 [Tepniengukynsap u HakinoHHas. [ToctpoeHue
NEPIEeHIUKYIApa U3 TOYKU Ha MPSIMYIO

48 [eprienaukynsap u HakiaoHHas. [Toctpoenne
MIEPIICHIUKYIIAPA U3 TOYKU Ha MPSIMYEO

49 Teopema o Tpéx meprneHANKYspax (mpsMas u
oOpatHasi)

50 Teopema o Tpéx meprneHANKYsApax (mpsMas u
oOpatHasi)

51 VYron Mexay CKpenrBarOIUMHUCS TPSIMBIMU

59 [Touck neprneHIuKyISIPHBIX MPSIMBIX C TTOMOIIBIO
MEPIEeHIUKYISIPHBIX TIOCKOCTEN

53 OpToroHaibHOE MPOESKTUPOBAHHE

54 [TocTpoenue ceuenwnii kyba, MPU3MBI, IPABUIBHOMN
MUPaMUJIBI C TIOMOIIBIO0 OPTOTOHATFHON TPOEKIINU

55 [Toctpoenue ceuenuii kyba, mpuU3Mbl, MPABUIHLHON

MAPAMUIBI C IIOMOILIBI OPTOTOHAJIBHOM MPOEKIIUU




CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIHHO

56 mIockocTH. [lmockocTn cumMmeTpuii B
MHOT'OIPAHHHUKAX

57 [Ipu3Hak neprneHauKyJIApHOCTH IPSIMOU U
MJIOCKOCTH KakK CIEACTBUE CUMMETPUHU

58 [IpaBuibHBIE MHOTOTpaHHUKH. Pacdy€T paccTosiHuii
OT TOYKHU JI0 TNTIOCKOCTH

59 [IpaBuibHBIE MHOTOTpaHHUKH. PacdyéT paccTosiHuii
OT TOYKH J0 INTIOCKOCTH

60 Croco0bl OITyCTUTH NEPIICHANKYISPBI: CAMMETPHS,
CIBUT TOYKH I10 APAJJIEIBHOU NPAMON

61 CnBur 1o HenapaJIeIbHOU NMPSAMON, U3MEHEHUE
paccTosHui

62 KonTponbhas pabota "B3anmHoe pacnonoxeHue
NPSIMBIX U IJIOCKOCTEN B IpocTpaHCcTBE"
[ToBTOpEeHUE: yroi MeX Ty NPSIMBIMU Ha TIJIOCKOCTH,

63 TPUTOHOMETPHS B IPOU3BOJIBHOM TPEYTOJIbHUKE,
TeopeMa KOCMHYCOB

64 [ToBTOpEHME: Yoyl MEXKIY CKPEIIUBAIOITUMUCS
MIPSIMBIMU B TIPOCTPAHCTBE

65 ['eomeTpuueckre METOAbI BBIYUCICHUS yTIiia MEXIY
MPSIMBIMU B MHOTOT'PaHHHUKAX

66 JIByrpansblii yroa. CBOMCTBO JIMHEWHBIX YIJIOB
JIBYTPAHHOTO yTJia

67 [lepnennukynspHble maockoctu. CBOMCTBA B3aUMHO
MEePIEHIUKYIISIPHBIX TUIOCKOCTEN
[Ipu3Hak nepneHANKYIIPHOCTH MIOCKOCTEH;

68 Teopema O MpsIMOil IepeceueHus IByX IIOCKOCTEN
NEePHEHANKYISIPHBIX TPEThEU IITOCKOCTH

69 Hps[vMoyronLHLIﬁ napajuiesienunen; Kyo; u3MepeHus,
CBOMCTBA MPSIMOYTOJILHOTO MapajuielienuIeia

70 Teopema 0 AMaroHanu NPsIMOYTOJIBLHOTO
napasuliesienunesia u cleJCTBUE U3 Heé
CrepeomeTpuuecKkue U NpUKIaJHbIE 33/1a4H,

71 CBSI3aHHBIE CO B3aUMHBIM PACIIOJIO0KEHUEM MPSAMbBIX U
MJIOCKOCTH
[ToBTOpEHME: CKpenIMBaOIIUECs MPSMBIE,

72 napajuieibHble INIOCKOCTH B CTAaHJAPTHBIX
MHOTOIPAaHHHUKAX

73 [Tapa mapanienpHBIX TUIOCKOCTEH Ha




CKPCIIUBAOIINXCA NPAMBIX, PACCTOAHUC MCKIY
CKpCIIUBAOIHUMHUCS ITPAMBIMU B IIPOCTBIX
CUTyalIusx

Paccrosuaue oT TOUKH 10 IJIOCKOCTH, PACCTOAHUC OT

74 . 1
IpPSMOM 10 TUIOCKOCTH
Brrunciienre pacCTosiHUM MEXIY

75 CKPEIMBAKOUIMMHUCS IPSAMBIMHU C IIOMOILBIO 1
MEPIECHINKYIISIPHOMN TIIOCKOCTH
TpéxrpaHHblii yroi, HEPaBEHCTBA AJISl TPEXTPaHHBIX

76 yrioB. Teopema [ludaropa, TeopeMbl KOCUHYCOB U 1
CUHYCOB JJIsl TPEXTPAHHOTO yria

77 DneMeHTHI ChepUIECKOil TeOMETPUH: Te0Ie3HUECKUe 1
JMHUU Ha 3emiie

78 KonTtponbsHast padota "Yrisl u paccTosiHUS" 1

79 Cucremaru3zaius 3HaHUN "MHOTOTpaHHUK U €0 1
3JIEMEHTHI"

80 [Mupamuna. Buasl nupamun. [lpaBunsHas nupamuaa 1

81 [Tpu3ma. [Ipsimast u HaknoHHas pu3Mbl. [IpaBunbHas 1
npu3Ma

82 IIpssMo#t mapasienenunen, NpsMoyroJIbHbIN 1
napauenenunes, Kyo

83 Boinykiblie MHOrorpanHuku. Teopema Ditnepa 1

84 Beinykinbie MHOrorpanHuku. Teopema Oiniepa. 1
[TpaBuiIbHBIE U TONYPABUIBLHBIE MHOTOTPAaHHUKHU

85 [IpoBepounas pabora "MHOrorpaHHUKH" 1

86 [ToHsiTHE BEKTOPA Ha MJIOCKOCTU U B IPOCTPAHCTBE 1

87 CymMa BEKTOpOB 1

88 Pa3zHocTh BekTOpOB 1

89 [IpaBuno napamnenenunena 1

90 YMHOKEHHE BEKTOpa Ha YHCIIO0 1

o1 Paznoxxenue BekTopa 1o 6aszucy Tpéx BEKTOPOB, HE 1
JeKaIIUX B OJTHOM MIIOCKOCTH

92 CkayisipHOE MTPOU3BE/ICHUE 1

93 O0o01IeHre U cucTeMaTu3alus 3HaHU| 1

94 Hrorosast koHTpOIBHAsS paboTa 1

95 Wrorosast KoHTpoJIbHAS paboTa 1

96 AHam3 KOHTPOJIHHON pabOTHI 1

97 Brruncnenue yria Mexay BEKTOpaMu B 1

POCTPAHCTBE




98 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
99 [Ipocreiimme 3agaun ¢ BEKTOpaMu 1
100 O0001eHre U cUCcTEMaTU3aLNS 3HAHUI 1
101 O0o01IeHre U cHCTeMaTU3alus 3HaHUH 1
102 O00011eHre U cUCTEMaTU3aLNs 3HAHUI 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Hara uudgponbie
Nem/m | Tema ypoka Konrpoabnsie IIpakruueckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
1 [ToBTOopenue Tembl "KoopanHaTel BEKTOpa 1
Ha IUIOCKOCTH U B MpOCTpaHCcTBE"
5 [ToBTOpenue temsl "CkaispHoe 1
IIPOU3BEICHNE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Brruncnenue yria 1
MeX1y BEKTOpaMu B IpOCTpaHcTBe"
4 [ToBTOpenue Temsl "YpaBHEHUE TPSIMOI, 1
MPOXOJISIICH Yepe3 ABE TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
YpaBHEHHE IJIOCKOCTH B OTPE3Kax
6 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BekropHoe nmpousBeneHue 1
8 JInneliHble HEPABEHCTBA, JINHEWUHOE 1
MIPOrpaMMUpPOBaHKE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
MporpaMMHUpOBaHUE
10 AHaJIUTUYECKUE METOABI pacyéra yria 1
MEXy MPSMBIMHA B MHOTOTPaHHUKAX
11 AHaUTUYECKHE METO/IbI pacyéTa yria 1
MEX/1y TJIOCKOCTSIMH B MHOTOTpaHHUKaX
12 dopmysa pacCTOSHUS OT TOUKH J10 1




INIOCKOCTH B KOOpAWHATaxX

Haxoxnenue paccTossHui OT TOUKHU J10

13
IJIOCKOCTH B KyOe

14 Haxoxnenue paccTossHui OT TOUKHU J10
IJIOCKOCTH B MPABUJILHON MTUPAMU/IE

15 KonrponsHas pabora "AHanutuueckas
reomeTpus”

16 CeueHusi MHOTOTPaHHUKOB: CTaHJAapTHBIE
MHOTOTPaHHUKHU

17 CeueHnsi MHOTOTPaHHUKOB: METO/I CIIEJIOB
CeueHust MHOTOIPaHHUKOB: CTaH/1apTHbIE

18 IJIOCKOCTH, TIEPECEUEHUs IPSIMbIX U
IIJIOCKOCTEN

19 [TapannensHbie MpsIMbIE U TUIOCKOCTH:
napajuleIbHbIE CEYECHUS

20 [TapannensHbie MPsIMbIE U TUIOCKOCTH:
pacy€T OTHOLIEHUI
[TapannenbHble MpsIMbIE U TUIOCKOCTH:

21 YTJIbI MEXK1Y CKPEIMBAIOIIUMUCS
MPSIMBIMA
[leprieHuKyNIpHBIE IPSIMbIE U

99 IJIOCKOCTH: CTaHJapPTHBIE Maphbl
MEPIEeHIUKYJISAPHBIX TUIOCKOCTEN U
MPSIMBIX, CHMMETPHH MHOTOTPAaHHUKOB
[lepnieHIUKYNSpHBIC TIPSIMBIC U

23 MIJIOCKOCTH: TEOPEMA O TPEX
MepIeHIUKYIApax

24 IlepnieHIuKynsApHBIE IPSIMBIE U




IIJIOCKOCTH . BBIYMCJICHUS OJINH B
MHOI'OI'paHHHUKax

25

26

27

IToBTOpenue: iomanu
MHOTOYTOJIEHUKOB, (DOPMYJIBI 7151
Iomaaen, CoOoopakxeHust Moa00us

[ToBTOpEHUE: MIOIIAAN
MHOT'OYT'OJIbHUKOB, OPMYJIbI [Ist
Iomaaen, CooopakxeHust Moa00us
[ToBTOpEHHE: TIOIIAN

MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
IO IeH, COOOPaKEHHSI TIOI00MS

28

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
IIJIOIAIA TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEeHUs MOA00us

29

[Inomany cedyeHnii MHOTOIPaHHHUKOB:
IUIOLIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUS MOA00Us

30

31

KonrtponsHas pabdota "[loBTopenue:
MHOTOTPaHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

O06BeéM Tena. O0BEM MPSIMOYTOJIBHOTO
napaiesnenunena

32

3amaun 00 yIBOEHUH Ky0a, O KBaJApaType
Ky0a; O TPUCEKIIUU yTiia

33

34

CrepeomeTprdeckue 3aauu, CBI3aHHBIE C
00BEMOM MPSMOYTOJILHOTO
napaJulesenumesaa

HpI/IKHaIlHLIC 3aga4u, CBA3aHHBIC C




BBIYHCIICHHEM 00bEMa IIPSIMOYTOJILHOTO

napajuiesienuneaa
35 O0BEM npsAMOit TPU3MBI
36 CrepeoMeTpuyecKre 3a7jauu, CBI3aHHBIE C
BBIYHCIICHHEM 00bEMOB IIPSIMON TPU3MBI
37 [Ipuknansble 3a1a4u, CBSI3aHHBIE C
00BEMOM MPSIMOI TPU3MBI
Brruncnenme 06bEMOB Tel ¢ TOMOIIbIO
38 omnpeaenéaHoro uarerpana. O0bpém
HAaKJIOHHOH IIPU3MBbI
Brruncnenme 00bEMOB Te ¢ TOMOIIBIO
39 onpeaenéHHoro uurerpana. Oobém
MTUPAMHU/IBI
40 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB MUPAMUJL C OOIIUM YTIIOM
41 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM
42 CrepeoMeTpHUUECKUE 3a7jaul, CBSI3aHHBIE C
00bEMaMU HaKJIOHHOW MPU3MBbI
43 CrepeoMeTpuyeCcKue 3a7jauu, CBI3aHHBIE C
00bEMaMU MUPaMU/IbI
[Mpuknagueie 3agaun mo Teme "OO0bEMBI
44 Ten", CBA3aHHBIE ¢ 00BEMOM HAKIIOHHOM
TIPU3MBI
45 [Tpuknanueie 3ana4n mo Teme "OObEMBI
Ten", CBA3aHHBIE C 00BEMOM MTUPAMUJIBI
46 [Tpumenenue o0bEMOB. Brruncienue

pacCcTodHuA N0 IMIIOCKOCTU




KonTponbras padota "O0béM

47 MHOTOIpaHHuKa"
Hunuuapudeckast HOBEPXHOCTb,

48 o0pa3yroIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Huwmuaap. [psiMoit KpyroBOM HUIUMHID.
[Tnomaap MOBEpXHOCTH HUIMHIPA

50 Konunyeckast noBepXxHOCTb, 00pa3yroriue
KOHMYECKOU noBepxHocTu. Konyc

51 CeueHue KOHYCa TUIOCKOCTHIO,
NapajuIeIbHOM MII0CKOCTH OCHOBAHUS

50 VYceuénnsblil konyc. M300paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U
TMIOJIHOM MOBEPXHOCTH KOHYCa

54 [Tnomaas 60KOBOI MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH KOHYCa
CrepeoMeTpuuecKkue 3aaun Ha

55 JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
IIOCTPOCHHUEM CEUEHUN LMIMH]pA, KOHYyCa
CrepeoMeTpuuecKkue 3aaun Ha

56 JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
MIOCTPOECHUEM CEYEHUI HUIUHAPA, KOHyCa

57 [Ipuknansble 3a1a4u, CBSI3aHHBIE C
TATUHIPOM

58 [IpuknagHelie 3aa4n, CBSI3aHHbBIE C
ATUHIPOM

59 Ccdepa u map




60

[epeceuenue cepsl u mapa ¢
wiockocThio. Kacanue mapa u cdepsl
IJIOCKOCTHIO. By u n3o0paxenue mapa

61

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

62

63

Ypasuenue chepsl. [Lnomanp chepsl u e
yacTen

Cummetpus cdepsl U mapa

64

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeJIbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MOCTPOSHUEM UX CCUCHHH MIIOCKOCTHIO

65

CrepeomeTpuueckme 3aauu Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsi3aHHBIE cO chepoit u mapom,
MMOCTPOCHHUEM UX CEUCHH IIIOCKOCTHIO

66

67

[IpuknanHelie 3a1a4u, CBI3aHHBIE CO
cdepoil u mapom

[ToBTOpEHME: OKPYKHOCTH Ha MIIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHAapTHBIC
o 100us

68

Pazauunsie KOM6I/IHaHI/II/I TCJI BpalllICHUA U
MHOT'OT'PpaHHUKOB

69

70

3amaun o Teme "Terna U MOBEPXHOCTH
BpamieHus"
3anaun o teme "Tena 1 MOBEPXHOCTH
BpaleHus"




71

Konrponsnas padora "Tena u
MOBEPXHOCTH BpamieHus"

72

73

74

O6béM mumuHIpa. Teopema 06 00bEMe
MPSIMOTO UJIMHAPA

Brruncnenne 00bEMOB Tell ¢ TOMOIIbIO
onpenenéHHoro uaTerpaia. OobéM
KOHYycCa

IImomaay OOKOBOU U OJIHOK
MOBEPXHOCTH KOHYCa

75

CrepeomeTpuuecKue 3a1a4u, CBsI3aHHbBIE C
BBIYHCIICHHEM 00BbEMOB IIWIIMHIPA,
KOHYyca

76

77

78

79

[Ipuknagueie 3agaun 1mo Teme "OO0bEMBI U
TIJIOINAM TTOBEpXHOCTEN Ten"

O0BEM 11apa U MIapoOBOTO CEKTOPA.
Teopema 00 00bEMe mapa. [Tnomaas
cdepol. CTepeomeTprudecKue 3a1auu,
CBsI3aHHBIE C BEIUHCIIEHUEM 00HEMOB
apa, mapoBOTr0 CETMEHTA U MapOBOTO
CeKTOpa

[Tpuknanueie 3ana4yn no Teme "OOBEMBI
Ten", cBA3aHHBIE C 00BEMOM IIapa U
wiomazabio cepsl. COOTHOIIEHUS MEXTY
IJIOLIA/ISIMU [TOBEPXHOCTEN U 00BEMaMHU
MOAO0OHBIX TEJ

ITooOHBIE TENa B TPOCTPAHCTBE.

N3menenne o06wEma mpu mogo0uu.
CrepeoMeTpHUuecKre 3a7a4u, CBI3aHHBIE C




BBIUUCIIEHUEM 00BEMOB Tell U IIIOMIAeH
MOBEPXHOCTEM

80

81

82

KonTponbras padora "[Tnomanu
MMOBEPXHOCTU U O0BEMBI KPYTIIBIX T

JIBrokenus npoctpancTBa. OToOpakeHHUs.
JIBrokeHus u paBeHCTBO duryp. O6mme
CBOICTBA JABMKECHUI

Bupl niBukeHnil: napauiebHbII
MepPEeHOC, IEHTpaIbHas CHMMETPHS,
3epKajbHasi CAMMETPHS, IOBOPOT BOKPYT
MpAMOit

83

[IpeobpazoBanus mompoowus. [Ipsmas u
cdepa Diinepa

84

85

FGOMeTpI/ILICCKI/IC 3ala41 Ha IMPUMCHCHUC
JABMKCHU S

KontponbHas padota "BekTopsl B
nmpocTpaHcTae”

86

O6o6matonee nopropenue 11 nousruii u
MeToA0B Kypca reometpun 10-11
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