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IHosicHUTEILHAA 3aNMUCKA

['eomerpus sBIsETCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
0o0pa3oBaHus, TaKk Kak 00ecrieuuBaeT BO3MOXKHOCTh U3y4EHUs AUCHUILUIMH €CTECTBEHHO-HAyYHOU
HalpaBIEHHOCTH M INPEIMETOB I'yMaHUTAapHOro Iukina. Ilockosbky joruyeckoe MbIIUICHHE,
dopmupyeMoe TmpH HM3YYeHHU OOYYArOIIMMHUCS TOHSATHHHBIX OCHOB T'€OMETPUH, IpH
JI0Ka3aTeIbCTBE TEOPEM M IOCTPOCHMM LENOYKU JIOTMUECKUX YTBEP)KIEHUH IpU pelIeHUn
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUIaTh U ONPOBEPraTh TI'MIIOTE3bl HEMOCPEACTBEHHO
UCIIOJIB3YIOTCS NIPU PEIIEHUM 3a]lad €CTECTBEHHO-HAYYHOIO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3ajad.

Ilenp ocBoeHMs mporpaMmMbl yueOHoro kypca «l'eomerpusi» Ha yriyOJaEéHHOM ypOBHE —
pasBUTHE MHIUBHyalbHBIX CIIOCOOHOCTEH OOYy4aroIIMXCsl NpPU H3YyYEHUM TEeOMETpUH, Kak
coCTaBJIAIOLIEH NpeaMeTHON obOnactu «MaremaTnka M MHPOpPMATHKa» 4Yepe3 obecrneueHue
BO3MOXXHOCTH IPUOOPETEHUsI U HUCHOJIb30BaHUS Oojiee INIyOOKHX I€OMETPUYECKMX 3HAHUM U
NeHCTBUH, Cenn(UIHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIIEUIHOTO MPO(EeCCHOHAIBLHOTO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BaHUEM MaTeMaTHKH.

[TpropuTeTHBIMHU 3a/1a4aMu Kypca F€OMETPUU Ha YTiyOJIIEHHOM YPOBHE, PaCIIUPSIFOIIUMU
U YCHJIMBAIOIIMMU Kypc 0a30BOT0 YPOBHS, SIBIISIFOTCS:

paclIMpeHue NPEACTaBICHUS O TIEOMETPUM KaK 4YacTh MHUPOBOH KYJIbTYphl H
(dopMUpOBaHKE OCO3HAHUS B3aUMOCBSA3H F'€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMHpOBaHHE NPEICTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHIIMX
MaTeMaTHYECKUX MOJENSIX, IO3BOJIAIONIUMX ONUCBIBATH UM M3ydaTh pas3Hble SBJICHUS
OKpY’KaloIllero MUpa, 3HaHUE MOHATHITHOrO amnmapata o pasaeny «CrepeoMeTpus» yueOHOTo
Kypca reOMeTpHH;

(dbopMHpoBaHHE YMEHMsI BJIa/IeTh OCHOBHBIMM MOHATUSAMHU O IMPOCTPAHCTBEHHBIX (PUrypax
U UX OCHOBHBIMHM CBOWMCTBaMH, 3HaHHE TeopeM, (GOpMyd U YMEHHME HX NPUMEHSATh, YMEHUS
JIOKa3bIBaTh TEOPEMbI M HAXOJIUTh HECTAHJAPTHBIE CIOCOOBI PELIEHUS 3aay;

dbopMUpOBaHHE YMEHMsI paclo3HaBaTh Ha YEPTEkKaxX, MOJENAX M B PEaJbHOM MHpE
MHOTOTPaHHMKH U T€Jia BPALEHHsI, KOHCTPYUPOBATh T€OMETPUUYECKUE MOJEIIN;

dopMHupoBaHHE  TOHUMAHUSA  BO3MOXHOCTM ~ AKCMOMAaTHYECKOTO  IOCTPOEHUS
MaTeMaTUYeCKUX TEeOpHuil, (OopMHUpOBaHME MOHMMAHHUS POJU AKCUOMATUKU IPU IMPOBEIECHUU
paccyXJ1eHHI;

dopmMHpoBaHHE YMEHHs BIaJE€Th METOJAMH JI0Ka3aTeIbCTB M aJITOPUTMOB PpELICHUS,
YMEHMSI MX TPUMEHATh, IPOBOJUTH JIOKA3aTEIbHBIE PACCYKIEHUS B XOAE PEIICHUs
CTEpEOMETPUYECKMX 337ady U 3aJad C I[PaKTHUYECKUM cojepkKaHueM, (opMmHupoBaHUE
NpPEJCTaBICHUs] O HEOOXOJUMOCTH JOKa3aTeNbCTB MpPU OOOCHOBAHMM MaTeMaTHYECKHX
YTBEPKACHUM U PO AKCHOMAaTUKH B ITPOBEIEHUM I€YKTUBHBIX PAaCCyKICHMUI;

pa3sBUTHE M COBEPIIEHCTBOBAHHE WHTEJUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH
oOyJaromuxcs, IMO3HAaBaTEIbHOW aKTUBHOCTH, HCCIEI0BATEIbCKUX YMEHHHM, KPUTUYHOCTH
MBIIUIEHUS], UHTEPEca K U3Y4eHHUIO T€OMETPHH;

¢dopmupoBaHrue (YHKIMOHAJIBHOW TI'PaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUU: YMEHUS
pacrio3HaBaTh MpPOSIBICHUS TEOMETPUYECKHX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peasbHbIX JKU3HEHHBIX CUTYalUSX U MPHU U3YYEHUU APYTruX y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBHCHUMOCTENl M 3aKOHOMEpPHOCTEW, MOJEIMPOBAHUS pEAIbHBIX CHUTYyallMil, HCCIeI0BaHuUs
IIOCTPOEHHBIX MOJIENIEH, NHTEPIPETALIMY [T0JIyYEHHBIX PE3YJIbTATOB.



OCHOBHBIMH COJIEP)KATEeIbHBIMUA JIMHUSAMH ydeOHoro kypca «['eomerpusi» B 10-11
Kkiaccax sBIAOTCS: «[IpsiMble M TUIOCKOCTH B TPOCTPAHCTBE», «MHOrorpaHHukmu», «Tema
BpalleHus», «BeKTOpbl 1 KOOPAUHATHI B IPOCTPAHCTBEY, «J{BIKEHHS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO TtpebGoBaHHE «yMETh OINEPUPOBATH MOHATHSIMUN,
pelieBaHTHBIMU T€OMETpUU Ha yriayOosn€HHOM ypoBHe oOyuyeHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJCPXATEIbHBIM JIMHHUSIM Yy4eOHOro Kypca, a (OpMUPOBAHUE JIOTUYSCKUX YMEHUU
pacmpesenseTcss He TOJbKO IO COJEPKATeNIbHBIM JMHUSAM, HO W 1O ToAaM OOydYeHHS.
Copepxanue o00pa3oBaHHs, COOTBETCTBYIOIIEE MPEIAMETHBIM  pe3yilbTaTaM  OCBOCHHS
®enepasibHON pabouell MporpaMMebl, pacrpeneiaéHHbIM M0 TogaM 00y4YeHus, CTPYKTYPHUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPHUHIUIUATBHBIM BOIpOcaM OOydJaromuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO I03BOJISIET OPraHU30BaTh OBJIAJEHUE T€OMETPUUYECKUMU
MNOHATUSIMM U HABBIKAMHU IIOCJTIEIOBATEIbHO M IOCTYIATEIbHO, C COOJIIOJIEHUEM MpPUHIHUIA
IIPEEMCTBEHHOCTH, a HOBbIE 3HAHHUA BKIIOYaTh B OOILIYI0 CHUCTEMY T'€OMETPUUYECKUX
MIPEACTABICHUI 00YJarOIUXCsl, pacIupssi U yriyossisi e€, o0pa3ysi MPOUYHbIE MHOXKECTBEHHbIC
CBSI3U.

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

co3math ycnoBus s auddepeHnmanuu  00ydeHHs, MOCTPOCHUS WHAMBHUAYAIbHBIX
00pa3oBaTeNbHBIX  MPOrpaMM, OOECHEUYUTh YIIYyOJIEHHOE U3Yy4eHHE TEOMETPUU  Kak
coCTaBJIsItONIEeH yueOHOTO Ipeamera «MaTeMaTukay;

MOJATOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUS MAaTeMaTHKU C Y4ETOM BBIOOpa
Oynymeil nmpodeccuu, odecrieunBas MPEEeMCTBEHHOCTh MEXKIY OOIMM U MPOQeCCHOHATHHBIM
o0pa3zoBaHHEM.

Ha wusyuenue yuebGHOro kypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe oTBoautcsa 204
yaca: B 10 kimacce — 102 4gaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HeeIno).



Coaep:xxanue 00yueHust

10 kaace

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE MOHATHUS cTepeoMeTpuu. Touka, npsimasi, INIOCKOCTh, TpocTpaHcTBO. [loHsTHE
00 aKCHOMaTHYECKOM IOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anMHOe pacrniosiokeHue NpsIMbIX B IIPOCTPAHCTBE: MEPECEKAIOIIMECS, MTapalICIbHbIE U
cKkpemuBaromuecs npsamele. [IpuzHaku ckpemuyBaronmxcs npsameix. [lapamienbHOCTh NPAMBIX U
IJIOCKOCTEM B MPOCTPAHCTBE: MAPALICIbHBIE IPSIMbIE B IPOCTPAHCTBE, MAPAJLIEIbHOCTh TPEX
NpSMBIX, MApaJUIeJIbHOCTh NOpAMOM U IIockocTH. [lapamiensHoe U LEHTpaJbHOE
POEKTHPOBaHUE, n3o0pakeHne ¢puryp. OCHOBHBIE CBOMCTBA MApaICIbHOTO MPOSKTUPOBAHMSL.
N300paxkenre ¢uryp B napaieibHOW MPOEKIMU. YTIbI C COHAIPABICHHBIMUA CTOPOHAMH, YTOJ
MEXAy NpSMbIMU B MpOCTpaHcTBe. llapainenbHOCTh MIOCKOCTEH: NapajljieibHble IIOCKOCTH,
CBOIICTBa MapaienbHbIX IIOcKocTel. [IpocTeiimme npocTpanCcTBEHHBIE (PUTYpPhI HA TUIOCKOCTH:
TETpa’aAp, NapaJICNIENUIIE], TIOCTPOCHUE CEYEHUN.

[lepneHAUKYISIPHOCTE  TPSAMOM M IJIOCKOCTH:  MEPICHIUKYJISpPHBIE TMpsSIMbIE B
MPOCTPAHCTBE, NpPsIMbIE MapajuieJbHbIE M MNEPHEHIUKYISIPHbIE K IUJIOCKOCTH, MPU3HAK
NEePHEHAUKYIISIPHOCTH TOPSIMOM U IJIOCKOCTH, TEOpeMa O MpAMOW NEepHeHAUKYISIPHON
I10CKOCTH. OpTOroHanbHOE MPOEKTUpOBaHUE. [lepneHauKyasp U HaKIOHHBIE: PAacCCTOSHUE OT
TOYKH JIO TUIOCKOCTH, PACCTOSIHAE OT MPSIMOH 10 TUIOCKOCTH, MIPOEKIHS (PUTYPHI HA TIOCKOCTD.
[lepneHAMKyYISIPHOCTD IUIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTU ABYX IulockocTel. Teopema
0 TPEX NEPHEHIUKYIIAPaX.

Yrael B IPOCTPAHCTBE: YOI MEXAY MPSIMOM U IJIOCKOCTBIO, ABYTPAHHBIN YroJl, TUHEHHBIN
yrosl JABYrpaHHOro yria. TpéxrpaHHblii U MHOrorpaHsble yribl. CBOHCTBa IUIOCKUX YIJIOB
MHOTOrpaHHoro yria. CBOMCTBa IJIOCKMX W JBYTPAaHHBIX YIJIOB TPEXTPaHHOrO yria. Teopembl
KOCHHYCOB M CUHYCOB ISl TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKHu

Buael MHOrOrpaHHHUKOB, pa3BEpTKa MHOrorpanHuka. I[Ipu3ma: nN-yronbHas mnpusMa,
npsiMasi 1 HAaKJIOHHAs MPHU3MbI, OOKOBas M TOJIHAS TMOBEPXHOCTHh Mpu3Mbl. [lapannenenumnen,
NpsIMOYTOJIbHBIA MapajuleNienunel W ero cpoWcrBa. KparTyaillune Nyt Ha NOBEPXHOCTHU
MHoOrorpanHuka. Teopema Oiinepa. [IpoctpanctBennas teopema I[ludaropa. Ilupammma: n-
yrojbpHas MUpaMuIa, IpaBwiibHAs U yceu€HHas nupamusl. CBolicTBa pédep u OOKOBBIX TpaHei
NpaBUIbHON mnUpamMubl. [IpaBuiibHbIE MHOTOTpAaHHUKH: IMpaBUIIbHAs NpHU3Ma M IpaBUIIbHAs
NUpaMu/ia, paBUIbHAS TPEYToJibHAS MUPAMUIa U MPABUIBHBIN TeTpasap, kyO. IIpenacrasnenue
O MPAaBWIBHBIX MHOTOI'PaHHUKAX: OKTA3IP, TOACKAdAP U UKOCADIP.

Brruncnenue 31€MeHTOB MHOTOIpaHHUKOB: pEOpa, nuaroHanu, yrisl. [lnomans 6okoBoit
MOBEPXHOCTU W TOJHOM MOBEPXHOCTHU MPSMOM NPHU3MBI, IUIONIAJb OCHOBAaHWM, Teopema o
OOKOBOHM TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOW MOBEPXHOCTH M TMOBEPXHOCTH
MPaBWJIBHON MUPaMU/IbI, TEOpPEMA O TUIOMIAN YCEYEHHONW MUPAMUJIBI.

CummeTpusi B MPOCTPAHCTBE. DJIEMEHTHl CHMMETPHUU TPABWIBHBIX MHOTOTPAaHHHKOB.
CummeTpusi B TpaBUIBHOM MHOTOTPAaHHUKE: CHMMETpHUS Mapajulesienuneaa, CUMMETPHS
MpaBUJIbHBIX MTPU3M, CHMMETPHS MPABUILHON TUPAMUJIbI.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

ITonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, JUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHAIMPABIICHHbIE W MPOTHBOMNOJOKHO HaIpaBJIE€HHbIE BEKTOphL. PaBeHCTBO
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BEKTOpOB. JleHcTBUSA C BEKTOpaMH: CJIOXKEHHE M BBIUUTAHHE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHO)XCHHME BeKTOopa Ha uwncio. CBoiicTBa cioxkeHHs BeKTopoB. CBolicTBa
YMHOXEHUS BEKTOpa Ha yucio. [loHaTne koMmiuiaHapHsle BEeKTOpbl. [Ipu3Hak KoMIuiaHapHOCTH
Tpé€x BekTopoB. [IpaBuio napamnenenunena. TeopemMa O pas3IoXKEHUMM 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 BpameHus

[ToHsiTHS: UWIMHAPUYECKAss TOBEPXHOCTh, KOHUYECKAash IOBEPXHOCTh, CdepuyecKas
MOBEPXHOCTh, OOpasyomme MoBepxHocTed. Tema BpamleHHMs: LWIMHAP, KOHYC, YCCUEHHBIN
KOHYC, cepa, map. Bzaumnoe pacrnionoxenue cepsl U INIOCKOCTH, KacaTellbHas IIOCKOCTh K
cdepe. M300paxkeHue Ten BpalleHus Ha I0cKocTU. Pa3BépTka nunuHapa u konyca. CuMmeTpust
ctheps! 1 mapa.

O06béM. OcHoBHblE cBolicTBa 00BEMOB Ted. Teopema 00 00bEME NPSIMOYTOJIBHOIO
napauenenunena U cieactsus u3 He€. OO0bEM NpAMOM M HAKIOHHOM NPU3MBI, IWIUHIpPA,
nupamuibl 1 KoHyca. O6bEM 1mapa 1 apoBOro CerMeHTa.

KOM6I/IHaHI/II/I TCJI BpallCHUAd W MHOI'OIpaHHUKOB. HpI/ISMa, BIIMCaHHad B NHWJIHUHADP,
onucaHHas okojo mwimHApa. [lepeceyenne cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepsl I10CKOCThIO. [IoHATHE MHOTOIpaHHKKA, OIIMCAHHOT'O OKOJIO cepsl, chepsl, BIMCAHHON B
MHOT'OI'PaHHMK MJIM TEJIO BpAILlEHHS.

[Tnomanpr MOBEPXHOCTH LMJIMHIpPA, KOHYycCa, Iuiomans cdepsl u e€ dacteid. [lomobue B
npoctpancTBe. OTHomeHue OOBEMOB, IUIOIIAJEH MOBEPXHOCTEH MOMOOHBIX  uryp.
[IpeoOpa3oBanue nonodus, romorerus. PemeHue 3amad Ha IUIOCKOCTH C MCIOJB30BaHUEM
CTEPEOMETPUYECKUX METOJIOB.

HOCTpOGHI/Ie CeUeHn MHOT'OTpaHHUKOB MW TEJI BpallCHUA: CCUYCHHA LUIMHApPA
(mapamienbHO W TMEPIEeHIUKYISIPHO OCH), CEYeHHsS KOHyca (mapajjiesibHble OCHOBAaHHUIO M
NPOXOJAILINE Yepe3 BEepIIMHY), CEYEHMs IIapa, METOAbI IMOCTPOEHUS CEYEHHMH: METOJ CIIEJOB,
METO/i BHYTPEHHET0 IPOEKTUPOBAHUS, METO/]I IIEPEHOCA CEKYILEH MI0CKOCTH.

BeKkTopbl M KOOPAMHATHI B MPOCTPAHCTBE

BexTops! B npocTtpancTBe. Onepanuu HajJ BEKTOpaMu. BeKTopHOE yMHOXEHHE BEKTOPOB.
CpoiicTBa BeKTOpHOro yMHOXeHMs. lIpsMoyronbHas cucTeMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoxenue BekTopa mo 6asucy. KoopiuHaTHO-BEKTOPHBIM MeTON MpH
pEIIeHNH TeOMETPUIECKUX 3a/1a.

JIBHKeHHS B MPOCTPAHCTBE

JBwxkenuss npoctpancTBa. OrtoOpakeHus. JIBwkeHus u paseHCTBO ¢uryp. OOmme
CBOWCTBa JABIWKEHMH. BuIpl NBMKEHUI: NapansienbHbId MEpPeHOC, LEHTpalbHAs CUMMETPHS,
3epKajibHasi CHMMETpPHs], TOBOPOT BOKPYT npsiMoil. [IpeoGpazoBanust monodus. Ilpsmas u chepa
Ditnepa.



IIlnanupyembie pe3yabTaTbl OCBOCHHMSI Y4YeOHOro Kypca «reoMeTpHus»
(Yriry0JieHHBIH YPOBEHb) HAa YPOBHE CpeHero o0uero o0pa3oBanus

JINYHOCTHBIE pe3yJdbTaThbl

1) rpaxaaHckoe BOCIMTaHUE:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIUU OO0ydYarollerocs Kak akTUBHOTO U
OTBETCTBEHHOI'0 4JIEHa POCCHIMCKOro OOIIECTBA, MPEACTABICHUE O MaTEMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYyp TpakJaHCKOTO oO0IecTBa
(BBIOOpPBI, OMPOCHI U JAPYroe), yMEHHWE B3aWMOJICHCTBOBATH C COIMAIBLHBIMH WHCTHUTYTAMHU B
COOTBETCTBUU C UX (PYHKIUSIMHU U Ha3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OPMHPOBAHHOCTh POCCUHCKOM TPa’KJaHCKON MICHTUYHOCTH, YBOKEHUS K MPOILIIOMY U
HACTOAILIEMY POCCUMCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHUCKUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJIbI, UCIOJIb30BAHUE 3TUX JIOCTUKEHUN B
JIPYTUX HayKax, TEXHOJIOTHUAX, cpepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapojaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUYECKOr0 MOBEACHHUS, CBI3aHHOIO C MPAKTUYECKUM INPUMEHEHUEM
JOCTH>KCHUI HAyKHM U AESTENbHOCThIO YYEHOI'O, OCO3HAHHE JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOMUYMBOTO OYAYIIETO;

4) 3cTeTHYECKOE BOCTIMTAHME:

3CTETUYECKOE  OTHOLIEHWE K  MHpPY, BKIOYasg  3CTETUKY  MaTeMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, pEHICHHWH, pacCyXIEHUN, BOCIHPHUUMUYHUBOCTh K
MaTEeMaTUYECKUM acTieKTaM Pa3InYHbIX BUJIOB UCKYCCTBA,

5) puszuveckoe BocuTaHHE:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTeMaTHUECKHE 3HAHUS B UHTEpecax 3J0POBOTO
u Oe3omacHOro oOpasza *H3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0pPOBBIO (3/10pOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, peryisipHas Gpu3andeckas akTUBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MTPHU 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM IEATETbHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPYNy, OCO3HAHUE IICHHOCTH TPYIO0JI00Us, HHTEpEC K Pa3INYHbIM cdepam
MpoECCUOHAIBHON ACSTEIIbHOCTH, CBS3aHHBIM C MAaTEMAaTUKOW U €€ MPUIOKEHUSIMH, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynymied mnpodeccut W pearnu30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHbl, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTH4eckoMy oOOpa3oBaHHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUH BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTHYECKON HANPaBJICHHOCTH;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYpbl, TOHUMaHHE BIHUSHUS COIHAIBHO-
HSKOHOMHUYECKHUX TIPOLIECCOB HA COCTOSIHUE MPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HAHUE
r00aMbHOTO  XapakTepa  JKOJOTHYECKHX  MpoOJieM, OpUEHTalMsT Ha  MPUMEHEHHe
MaTeMaTUYeCKUX 3HAHUU JJIs pelIeHus 3a7ad B 00JIACTU OKPYXKAIOUIEH Cpejbl, TUIAaHUPOBAHUE
MOCTYIKOB M OLIEHKU WX BO3MOXXHBIX TOCJIEICTBUN JJIsl OKPYXKAIOLIEN CpeIbl;

8) neHHOCTH HAYYHOI'0 NO3HAHMA:



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

B IPYIIIIE.

MertanpeameTHble pe3yJibTaThI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

bazoBble JjornuecKkue JeicTBUSA:

BBISIBJISITH M XapaKTEPU30BaTh CYNICCTBCHHBIC MPU3HAKM MAaTEMaTHYECKHUX OOBEKTOB,
MOHATHUM, OTHOIICHUNH MEXIy MOHATHUSAMHU, (QOPMYIUPOBATH OINpEAETCHUS TMOHATHUH,
yCTaHABIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(UKALUK, OCHOBAHUA [UIsi 00O0OILIEeHUS U
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3A;

BOCIIPUHUMATh, (HOPMYJIMPOBATh W MPEOOPA3OBBIBATH CYKICHUS: YTBEPAHUTCIbHBIC W
OTpUIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITH MaT€MaTUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U NPOTHBOpeuHs B (akrax,
JAHHBIX, HAONIOJACHUSIX W  YTBEPXKACHHSIX, TNpeajiaraTb KPUTEPUU IS BBISBICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JienaTh BBIBOJbBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JAEAYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHH 110 aHAJIOTUH;

MIPOBOJIUTh CAMOCTOSITETILHO JIOKA3aTEbCTBA MATEMAaTUUYECKUX YTBEPKACHUH (IIpsIMbIE U
OT TPOTHUBHOIO), BBICTPAWBATH APTyMEHTAIMIO, TPUBOJAUTH IPUMEPHI M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXACHHSI U BHIBOJIBI;

BbIOMpaTh CHoco0 pemieHus YydeOHOW 3adgauu (CpaBHHMBATh HECKOJIBKO BapHaHTOB
peuieHusi, BBIOMpaTh HauboJiee TMOAXOMAUIMNH € YYETOM CaMOCTOSITEILHO BBIJCICHHBIX
KpUTEPUEB).

ba3zoBble ucciiegoBaTe/IbCKHE 1eHCTBUSA:

HCIIOJIE30BATh BOIPOCHI KaK MCCIIEN0BATENLCKUI MHCTPYMEHT MO3HAHUA, POPMYTUPOBATH
BOIPOCHI, (DUKCUPYIOIIHME TMPOTUBOpPEUHE, IMPOOJIeMy, YCTaHABIMBATh HCKOMOE U JaHHOE,
(GbopMHUpPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO0, MHEHHE,

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, MCCIEIOBAaHUE 10
YCTaHOBJIEHHIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEeKTa, SBIEHUS, IMPOIECCa, BBISIBICHUIO
3aBUCUMOCTEN MEXIy 00bEKTaMU, SIBIICHUSMH, ITPOIIECCaMHU;

CaMOCTOSITENIbHO (DOpMyIIUpOBaTH 00OOIIECHUS U BBIBOJBI MO Pe3yJbTaTaM MPOBEAEHHOTO
HAOIIO/IEHUSI, UCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3yJIbTaTOB, BHIBOJOB U
0000I1IEHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAK)KE BBIBUTATH MPEANOIOKEHUS O
€ro Pa3BUTHH B HOBBIX yCIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISBJISITH JePUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI OTBETA Ha BOMPOC U IS
pEIICHUS 3aa9H;

BBIOMpAaTh MH(POpPMAIMIO W3 HUCTOYHUKOB DPA3JIUYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEeMATU3UpPOBAaTh U HMHTEPHPETUPOBATH HMH(POPMAIMIO PA3IHYHBIX BHIOB U  (QopM
MPE/ICTABIICHHUS;



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

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

KoMMyHUKAaTHBHBbIE YHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCIIPUHUMATh M (OPMYIMPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LEISAMH
OO0IeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaX, JdaBaTb TIMOACHCHUA II0 XOAY pCHICHHUA 3adadd, KOMMCHTHPOBATH HOJIy‘-ICHHBIfI
pe3ysbTar;

B XO0JZle 00CYXIEHHS 3aJaBaTh BOIPOCH! IO CYIIECTBY OOCYXKIAaeMOW TEeMbI, HPOOJIEMBI,
perraeMoi 3a1auu, BBICKA3bIBATh MJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATH CBOH
CYKACHUA C CYXIACHUAMH APYIrUX YYaCTHUKOB AHaJIOra, O6Hap}’)KI/IBaTI> pasiiniuec u CXoAaCTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTIACHS, CBOU BO3PAKCHUS;

IPE/ICTAaBIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIEPHMEHTa, MCCIEIOBAaHHS, IPOCKTa,
CaMOCTOATENIFHO BBIOMPATh (opMar BBICTYIUICHHS C Yy4ETOM 33/a4 NpPE3CHTAMH |
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHbIe YHHBepcaJibHble y4eOHbIe 1eiicTBUSA

Camoopranu3anus:

COCTaBIATh IUIAH, AJITOPUTM pELICHHUS 3a7aud, BBIOMpAaTh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOPMALIUU.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

BJIaJIETh HAaBBIKAMU ITO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX NeHCTBUI
U MBICIUTENbHBIX TMPOIECCOB, HUX pPE3ylIbTaTOB, BIAAETh CHOCOOaMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IPOIIecca U pe3ysibTaTa PelleHns MaTeMaTUYecKoH 3a1auu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH IIPH PELICHMM 3a/ayd, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAaHHBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBME pe3ylbTaTa LEIM M YCJIOBUSAM, OOBSICHATH IPUUUHBI
JOCTMDKEHUSI WM HEJAOCTHXKEHHsI Pe3yJIbTaTOB JESATEIbHOCTH, HAXOAUTh OIIMOKY, /1aBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

MOHMMATh U UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThl Ipu
peleHMH y4eOHBIX 3a/1a4y, NpPUHUMATh LEeJIb COBMECTHOH JIeSTeNbHOCTH, IUIAHUPOBAThH
OpraHu3allMi0 COBMECTHOM pPabOTHI, pacrpeleniTbh BUIbl padoT, JOrOBapHBATHCS, OOCYXIATh
MIPOIIECC U PE3YbTAT pabOThI, 0000IIaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B IpYyNMHOBBIX (hopMax paboThl (00CyXkaeHHs, OOMEH MHEHUH, «MO3TOBBIE
HITYpPMBI» U HWHBIE), BBIMOJHATH CBOIO 4YacTb pabOThl U KOOPAWHUPOBATH CBOM JIEHCTBHS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHMBATh KAayeCTBO CBOET0 BKJIaga B OOLIMI MPOAYKT IO
KpUTEpUIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBUSI.

IIpeaMeTHbIe pe3ybTaThl



K konny 10 ki1acca o0yyaronuiicss Hay4uTcs:

CcBOOOJIHO OIIEpUPOBATh OCHOBHBIMU MOHATUAMHU CTEPEOMETPUH IIPU PEIICHUU 33134 U
IIPOBEJCHUN MAaTEMaTUUYECKUX PACCYKICHUM;

IOPUMEHATh AKCUOMBl CTEPEOMETPUM U  CIEICTBMS W3 HHMX IIpU  pELICHUU
FEOMETPUUECKUX 3ajay;

KJIaccu(UIMPOBaTh B3aUMHOE PACIIONIOKEHHE MPSMBIX B IPOCTPAHCTBE, INIOCKOCTEH B
IIPOCTPAHCTBE, IPSAMBIX U IUIOCKOCTEHN B IPOCTPAHCTBE;

CBOOOJTHO ONEPUPOBATH MOHSATHSIMH, CBSI3aHHBIMU C YIJIaMH B MPOCTPAHCTBE: MEXKIY
IPSIMBIMU B IPOCTPAHCTBE, MEKY MPSIMON U INIOCKOCTBIO;

CBOOOJIHO OTIEPHPOBATH MOHATHIMHU, CBI3aHHBIMH C MHOTOI'PaHHUKAMU;

CBOOOJTHO pACMO3HAaBaTh OCHOBHBIC BHJbl MHOTOTPAaHHHMKOB (TIpH3Ma, HUpPaMU/A,
IPSIMOYTOJIBHBIN MapajuieNenunen, Kyo);

KJIaccu(pUIUPOBATh MHOTOTPAaHHHUKH, BEIOMPAsi OCHOBAHUS ISl KITACCHU(UKAIINH;
CBOOOJHO ONEpPUPOBATh IOHSTUSMH, CBS3aHHBIMM C CEUYEHHUEM MHOI'OIPaHHHUKOB
IUIOCKOCTBIO;

BBIINOJIHATH apajuieIbHOE, IEHTPAJIbHOE U OPTOrOHAIBHOE IIPOEKTUPOBAHNUE (PUTYp Ha
TUIOCKOCTB, BBITIOJHATH N300pakeHHUs (PUTYp Ha MIIOCKOCTH;

CTPOUTh CEUYEHHS MHOIOIPAHHUKOB Pa3IMYHBIMU METOJIaMH, BBIIOJIHAThH (BBIHOCHBIE)
IUIOCKUE YEpPTEKU M3 PHUCYHKOB IPOCTHIX OOBEMHBIX (UIYp: BHUI CBEpPXY, COOKY,
CHM3Y;

BBIUMCIIATh IJIOLIAAM IOBEPXHOCTEH MHOIOIPAaHHUKOB (Mpu3Ma, MOHpaMuja),
reOMETPUUECKUX TeJl C IPUMEHEHUEM (HopMy;

CBOOOZHO ONEpUpOBaTh MOHATHUAMU: CHUMMETPUS B IPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYpPBI;

CBOOOJIHO ONEPUPOBATh MOHATUSMH, COOTBETCTBYIOLIMMH BEKTOpPaM M KOOpAWHATaM B
IIPOCTPAHCTBE;

BBITIOJIHATH IEHCTBHS HA/l BEKTOpaMH;

pemath 3aJayd Ha JI0Ka3aTeIbCTBO MAaTEMaTHYECKMX OTHOLICHUM M HaxOKICHHE
FEOMETPUYECKUX  BEJIMYMH, NPHUMEHSAd W3BECTHBIE METOABl IPU  PELICHUH
MaTeMaTUYECKUX 3aJa4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS CIOXHOCTH;

IPUMEHATH MIPOCTENIINE IPOIPAMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PELLIEHUU CTEPEOMETPUUECKUX 3ajiay;

U3BJIEKATb, npeoOpa3oBbIBaTh M HMHTEPIPETUPOBATH UH(POPMALINIO 0
IIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTrypax, IMPEACTAaBICHHYIO Ha uyeprexax u
PHUCYHKaX;

IPUMEHSTh TIOJyYeHHbIE 3HAHHWS Ha TMpPaKTUKe: CpPaBHUBATh M aHAIU3HPOBATh
pEeaIbHbIE CUTYallH, NPUMEHATh U3YUYEHHBIE NOHATHS B IMPOLIECCE MOUCKA PELICHUS
MaTeMaTHYecKu cHOpMyTUPOBAaHHON MPOOIEeMbI, MOJETUPOBATh PEAlbHbIE CUTYalluu
Ha S3bIKE TEOMETPHH, MCCIEN0BaTh IOCTPOCHHbIE MOJIEIN C HCIOJIb30BAaHUEM
FeOMETPUUECKUX TOHATHI W TeopeM, ammapara aireOpbl, periath NpaKTHYeCKHe
3a/1a4M, CBA3aHHbIE C HAXOKJIECHUEM F€OMETPUUECKHUX BEIMYNH;

UMETh MpeJCTaBlIeHUs] 00 OCHOBHBIX 3Tamax pa3BUTHS T'€OMETPUU KaK COCTaBHOM
qacTH (pyHJAaMeHTa pa3BUTHSI TEXHOJIOTH.

K konmy 11 ky1acca o0yyaromuicss Hay4YUuTCs:



CBOOOJHO OTEPUPOBATH MOHATHIMHU, CBSI3aHHBIMU C [WIHHIPUYECKON, KOHHYECKON U
cheprueckoil MOBEPXHOCTSIMU, OOBSICHITH CIIOCOOBI MOJTYUEHUS;

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 PACIOJI0KEHUE CPEPhI U MIOCKOCTH;

BBIUMCIISATh BEJIUYUHBI JIEMEHTOB MHOTOTPAHHHUKOB W TEJ BpallleHHs, OO0BEMBI U
IUIONIA/IM MOBEPXHOCTEH MHOTOTPAHHUKOB U TN BPAIICHUS, TEOMETPUUECKUX Tell C
npUMEeHEHHEM (HOPMYIL;

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

BBIYHCIISATH COOTHOIICHHS MEXAY TUIOMIAISIMHA MTOBEPXHOCTEH U 00BEMaMU TOJOOHBIX
Ten,

n300paxarh HW3ydaeMble (DUTYPBI, BBINOJHATH (BBIHOCHBIC) IUIOCKHE YEPTSKH U3
PUCYHKOB HPOCTBIX OOBEMHBIX (UTYpP: BHI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TeJ BpaIlICHHUS;

U3BIIEKATD, UHTEPIIPETUPOBATD u peoOpa3oBLIBAThH uH(bOpMAaIUIO 0
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTYypax, MPEACTABICHHYI0O Ha YepTexax u
PHUCYHKAX;

CBOOOJHO OMEPUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHATH OINEPalMK HaJl BEKTOPaMHU;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B JIEKAPTOBOIl cUCcTeMe KOOPAMHAT;

pemiaTh TEeOMETPUYECKUE 33aJaud Ha BBIYHCICHHE YIJIOB MEXKIY NPSIMBIMH U
IUIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUN OT TOYKH 1O IUIOCKOCTH, B IIEJIOM, Ha
MIPUMEHEHHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia IPH PEIICHUH;

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

BBITMIOJHATh M300pakKeHHsT MHOTOTPAaHHUKOB M TeN BpallleHUs TpPHU MapalljieIbHOM
MepPeHOCe, MEHTPATBHON CUMMETPHUH, 3epKATLHOW CHMMETPHH, IPU TTOBOPOTE BOKPYT
psIMOM, TIpeoOpa3oBaHus O100HS;

CTPOUTh CEYCHUS MHOTOTPDAaHHUKOB W TeJl BpANICHUS: CEYCHHS IMIIMHIpPA
(mapamieNnbHO W MEPIEHANKYIISIPHO OCH), CEUCHHS KOHYca (TapajljieJbHbIe OCHOBAHHUIO
U TIPOXOJISIIIKE Yepe3 BEPIIUHY), CEUCHHUS 11apa;

UCIIOJIb30BaTh METOJBI TIOCTPOSHUS CEUEHWH: METOJ CIICJIOB, METOJ BHYTPEHHETO
MPOEKTUPOBAHUS, METO/]T TIEPEHOCA CEKYIIEH MI0CKOCTH;

JIOKa3bIBaTh T€OMETPUIECKHIE YTBEPIKICHHUS;

MPUMEHITh TEOMETpHYECKHE (aKThl JUIS PEIICHUS CTePEOMETPHUYCCKHX —3ajad,
MPEJIONIaraoIUX HECKOJIBKO IIaroB PelIeHus, €ClId YCIOBUSI IPUMEHEHHUS 33a/1aHbl B
SIBHOW W HESIBHOU (hopMme;

pemath 3aJayd Ha JIOKA3aTelbCTBO MAaTEMAaTHUYECKUX OTHOIICHUH W HaXOXICHUE
TCOMETPHUYSCKUX BEIIMYUH;
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[PUMEHATH IPOrPaMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHHUKAIIUOHHBIE CUCTEMBI IIPU
pELICHUH CTEPEOMETPUIECKUX 3a/1aY;

NPUMEHATh MOJYYEHHbIE 3HAHWA Ha NPAKTHKE: CpPaBHUBATh, AHAJIM3HPOBATh U
OLICHMBATh PEAIbHBIC CUTYAINH, IPUMEHATh U3yYCHHBIC IOHATHS, TEOPEMBI, CBOICTBA
B Ipolecce ITOMCKAa pEUICHHs MaTeMaTH4eCKu C(HOPMYIMPOBAHHONW MPOOJIEMBI,
MOZACIINPOBATH PCAJIBHBIC CUTYallUN Ha A3BIKC I'COMCTPUHN, UCCIICAOBATL MMOCTPOCHHBIC
MOJIETIH C HCIIOJI30BAaHUEM I'€OMETPUUYECKUX MOHATHH M TeopeM, ammapara aureOpsl,
pemnIaTh NPakTUYeCKUe 3aa4un, CBSI3aHHBIE C HAXOXK/ICHHEM IeOMETPUYECKHUX BEINYNH;
UMETh TPE/ICTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS T€OMETPHHM KaK COCTaBHOM
qacT (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHA.
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TemaTnueckoe INIAHUPOBAaHUE

10 xnace
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 BBenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHnmnympHOCTb MPSIMBIX U 25
IJIOCKOCTEN B MPOCTPAHCTBE
VYTIBl U paccTOSHUS 16
MHororpanHuku 7
BekTops!l B IpocTpaHcTBE 12
8 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 5
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0

12



11 kaacc

KoJunyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrponsreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHamUTHYECKass TEOMETPHS 15 1
) [ToBTOpEHME, 0606meHPUIe " 15 1
CUCTEMAaTH3aIHsl 3HAHUH
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrOKCHUS 5 1
7 [ToBTOpEHuUE, 0606HI€HI:I€ u 17 5
CUCTEeMAaTH3aIHsl 3HAHUH
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0
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IoypouHoe miIaHupoBaHue
10 kiace

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
undgpoBbie

o0pa3oBaTeJibHbIE

pecypchl

OcHoBHbIE NpaBUIIa U300paXKEHUs Ha
PHUCYHKE IIJIOCKOCTH, NapaJljIesIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsITHS CTEpeOMETPHHM: TOUKa, IpsMasi,
IJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIC
MpaBUJIa U300paKEHUS HA PUCYHKE
IIJIOCKOCTH, HapanneanHx HpﬂMI)IX
(OTpe3KoB), cepeIMHbI OTpE3Ka
[ToHsTHS: epeceKarouecs MIOCKOCTH,
nepeceKarommecs mpsmas ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

[ToHsTHS: TIEpEeceKarONUecs MIOCKOCTH,
nepeceKarommecs mpsmas ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHUE
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIUX O0HEKTOB

MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

AXCHOMBI CTCPCOMCTPHHU U IICPBLIC
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CICACTBUA N3 HUX

10

11

12

13

14

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
cienctBus u3 HUX. CriocoOsbl 3a1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaYeHUS IPSAMBIX U TIIOCKOCTEH

N300paskeHne ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. M3o0pakeHune nepeceueHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CCUCHHUI Pa3HBIMH [BETAMH

N300pakeHue CeYeHNI MUpaMKIbl, KyOa
MPU3MBI, KOTOPBIE IPOXOIST Yepe3 uxX
pEbpa. N3o0paskeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH IBETAMH

N300pakeHne ceueHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pEbpa. N3o0paskeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHun Pa3HBIMHU [IBETAMU

N300pakeHre ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 X
pEbpa. NM3o0pakeHne nepecedeHust
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHun Pa3HBIMHU LIBETAMU

MeTton ClIeaoB I MOCTPOCHUMA CcedeHUI
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15

Mertoa cnesoB AJisi MOCTPOCHUS CEUYEHUH.
CaolicTBa nepeceyeHuid NPMbIX U
IIJIOCKOCTEN

16

Mertona cieoB Uit HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHni NpsIMbIX U
IIJIOCKOCTEN

17

18

19

20

21

[TocTpoenue ceuenuii B mupamue, Kyoe
1o Tpém ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOEHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aMUCh 1IaroB
MMOCTPOEHUS

ITocTpoeHue ceueHuii B nupamuie, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alKCh 11aroB
ITOCTPOEHUS

ITocTpoeHue ceueHuii B nupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alIUCh 11aroB
ITOCTPOEHUS

IToBrOpenue manumerpun: Teopema o
IPONOPIMOHANBHBIX 0Tpe3kax. [Tonodue
TPEYrOJIbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Memnemnas. PacueTsl B ceueHUIX Ha
BBIHOCHBIX 4epTexkax. McTopus pazsutus

16




IJJAHUMETPUU U CTEPEOMETPUH

23

24

25

26

27

28

KontposbHas padota "AKCHOMBI
crepeomerpun. Ceuenus"

B3aumnoe pacrnosoxeHue npsiMbix B
npoctpanctse. CKpeluBaronmecs
npsmblie. [Ipru3Haku cKkperuBaromuxcs
npsmbix. [lapannenbHbie npsMble B
IIPOCTPAHCTBE

Teopema o cyiiecTBOBaHUU U
€MHCTBEHHOCTH TIPSIMOM IMapajuIeIbHON
JAHHOM NPSIMOM, MPOXOASIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JISKAICH Ha JTaHHOMN
npsaMoi. Jlemma o nepecedeHun
MapajuieIbHbIX MPSMBIX TNIOCKOCTHIO

[TapannensHOCTb TpeX MpsiMBIX. Teopema o
TpEX MapajuleabHbIX IpAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

[TapannenpHOE NPOEKTUPOBAHMUE.
OcCHOBHBIE CBOWCTBA NapAJUIEIBLHOTO
npoekTupoBaHus. M3o0paxeHnne pa3HbIx
¢buryp B napayuieaIbHON MPOEKIIUN
[enTpanbsHas npoekuus. YToui ¢

COHaITpaBJICHHBIMU CTOPOHAMMU. Yron
MCKAY NPSAMBIMHA

29

3agaun Ha 10KA3aTeIbCTBO U
HCCIIENOBAHNE, CBA3aHHEIE C
pAacIOIOKEHUEM NIPSIMBIX B IIPOCTPAHCTBE

30

IlonsTus: napajijieJIbHOCTb HpSIMOf/'I u

17




IJIOCKOCTH B TIpocTpaHcTBe. [Ipu3nak
MapajuIeIbHOCTH MPSIMON U TUIOCKOCTH.
CaolicTBa napajuieIbHOCTH IPSIMOM 1
IJI0CKOCTH

31

FCOMeTpI/I‘-I€CKI/Ie 3aJa4d Ha BBIYHMCICHHUC U
J0Ka3aTCJIbCTBO, CBA3aHHBIC C
napalsiICJIbHOCTBIO ITPSMBIX K IJIOCKOCTEH
B IIPOCTPAHCTBC

32

[TocTpoenue ceueHust, MPOXOASILIETO Yepe3
JAHHYIO TIPSIMYIO HA YEPTEkKE U
MapaJIENBHOIO IPYrou npsmoit. Pacuér
OTHOIIICHUI

33

[TapannenpHas npoeKLHsl, IPUMEHEHUE
JUI IOCTPOEHUSI CEUEHM KyOa 1
napauienenumnena. CBoncTaa
napajuiesienune1a u Ipu3Mbl

34

35

36

37

HapaJ'IJ'ICJ'ILHLIe IIJIOCKOCTH. HpI/ISHaKI/I
mapajiyiCJIbHOCTH ABYX MJIOCKOCTEH

Teopema 0 napajuIeIbBHOCTH U
€MHCTBEHHOCTH IUIOCKOCTH, IPOXOAAILEH
yepes TOUKY, He MPUHAIICKALYIO TaHHON
IIJIOCKOCTH U CJIEJICTBUA U3 HEE

CBoiicTBa napamiesbHbIX TNIOCKOCTEN: O
MAPAITIENBHOCTH MPAMBIX [IEPECEUCHUS
IIpU NIEPECEUCHUU JBYX MapalIeIbHBIX
IUIOCKOCTEMN TPEThEU

CaoiicTBa napamienbHbIX MIIOCKOCTEN: 00
OTpe3Kax NapajuieIbHbIX MPSMBIX,

18




3aKJIIOYEHHBIX MEXKY I1apajuleIbHBIMU
IJIOCKOCTSIMU; O IIEPECEUEHUH NIPSIMOM €
JABYMs ITapaJUIEIbHBIMU IUIOCKOCTAMH

38

39

40

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

[ToBTOpEHNUE: TPUTOHOMETPHUS
HPSIMOYTOJIBHOTO TPEYrOJIbHIKA

CBoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napaJesenumnena

41

42

43

44

45

Boruncnenue UIMH OTpE3KOB B KyOe U
MIPSIMOYTOJIBHOM IapajuieIenuIe e

[lepneHuKyISIpHOCTD NPSMOU U
mockocty. [Ipu3Hak
NEPIEeHIUKYJIAPHOCTH MIPSIMON U
IJI0CKOCTH

IlepnieH IUKYIAPHOCTD NPSMOU U
mockocty. [Ipusnak
MEPIEHIUKYIISIPHOCTU IIPAMON U
IJI0CKOCTH

TeopeMa o CylIeCTBOBAHUU U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISIPHON K IJIOCKOCTH

IInockoctu u MNEPNCHAUKYIAPHBIC UM
MpsAMBIC B MHOT'OI'paHHUKAX

46

47

[ImockocT U nepreHINKyIsIpHbIE UM
MIPSIMBIE B MHOTOI'PAaHHHUKAX

[leprieHAUKYNIAp U HAKIOHHAS.

19




ITocTpoeHune nepneHuKyIsipa U3 TOYKH Ha
IPSIMYIO

[lepnieHqUKYISp ¥ HAKJIIOHHAS.

48 [TocTpoenue neprneHauKkyspa U3 TOYKU Ha
MPSIMYIO

49 Teopema o Tpéx nepneHAUKYISIPax
(npsimast u oOpaTHas)

50 Teopema 0 TpEX NMeprneHaAuKyIIpax
(npsimast u oOpaTHas)

51 Yron Mexay CKpenuBarOIUMHUCS
MPSIMBIMU
[Touck neprneHauKyISIPHBIX MPSMBIX C

52 MTOMOIUIBIO MEPIIEHINKYISIPHBIX
IIJIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE
[Toctpoenue ceuennii kyoa, MpU3MBlI,

54 MIPaBUJILHON MUPAMUJIBI C TIOMOLIBIO
OpPTOTOHAJILHOM MPOEKIINH
ITocTpoenue ceuenuit kyoa, Ipu3Msl,

55 MPaBWJIbHON MUPaMUAbI C TIOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHTEIIBHO IIockocTu. [lnockocTu
CUMMETpPUN B MHOTOTPaHHUKAX

57 [Ipu3Hak nepneHAuKyJIIpHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUHU

58 [IpaBunbHBIE MHOTOTpaHHUKHU. Pacyér

paCCTOSIHI/II‘/’I OT TOYKH JO IIJIOCKOCTH

20




59

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSHUM OT TOYKH [0 INIOCKOCTH

60

61

62

CriocoObl OITyCTUTH TEPIICH UK YIISPHI:
CUMMETPHUS, CABUT TOUYKHU IO
MapajuIeIbHON IIPSIMOU

CaBur no HenapauieJIbHON NpsMOH,
M3MEHEHUE PACCTOSIHUMA

KontponbHas padota "B3anmuoe

PacCMoJIOKEHUE MPSMBIX U TUIOCKOCTEH B
npocrtpaHctae"

63

[ToBTOpEeHME: Yyrosa Mexay NpsIMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHME: yrom Mexay
CKpCHIMBAIOIIUMUCH IPAMBIMU B
MIPOCTPAHCTBE

65

66

FCOMeTpI/I"IeCKI/IC MCTOAbI BEIYUCIICHUA

yriia MCXKAy NpAMbIMU B MHOT'OI'paHHUKAX

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B ABYTPAHHOIO yria

67

[Tepnenaukynspasle miockocTH. CBONCTBA
B3aMMHO NEPIEHIUKYISIPHBIX MIIOCKOCTEN

68

69

[Ipu3Hak nepneHANKYIIPHOCTH
IIJIOCKOCTEM; TeOpeMa O MPSAMOU
MEepEeCeUCHMs IBYX MIIOCKOCTEN
MEPIEHIUKYISIPHBIX TPEThEH MIIOCKOCTH

[IpsiMoyronbHBII Napauienenunesn; Kyo;
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U3MEPEHMS], CBOMCTBA IIPSIMOYTOJILHOTO
napajuiejenumena

70

71

72

TeopeMa 0 nMaroHany NpPsIMOYTOJILHOTO
napajulesIenuIe1a v CIeCTBUE U3 Hee

CrepeoMeTpuyecKre U MPUKIIaIHbIC
3aJlauM, CBA3aHHbBIC CO B3aUMHBIM
PaCMOJI0KEHUEM MPSMBIX U TUIOCKOCTH

HOBTOpeHI/IeZ CKPCIIUBAOIIHUEC ITPSAMBIC,
mapayiCJIbHbIC INIOCKOCTHU B CTAHAAPTHBIX
MHOI'OI'paHHHUKaXx

73

[Tapa napasienbHbIX IJIOCKOCTEN Ha
CKPEIIUBAIOIINXCS MPSMBIX, PACCTOSTHUE
MEX1y CKPEIUBAIOIUMUCS IPSIMBIMHU B
MIPOCTBIX CUTYAIUAX

74

75

76

77

PaccrosiHue OT TOYKH J10 TNIOCKOCTH,
paccTosiHue OT IpsIMOM J0 TUIOCKOCTH

Beluncrnenne paccTosHUN MEXKIY
CKPELIUBAIOILUMHUCS IPSIMBIMHU C
ITOMOIIBIO NEPIEHIUKYIIIPHON TUIOCKOCTH

TpéXrpaHHblii yroi, HepaBeHCTBa IS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBI KOCUHYCOB U CHUHYCOB IS
TPEXTPAHHOTO yIjia

DneMeHTHl CPepruuecKoil reoMeTpuu:
reoJIe3NYECKUE JIMHUU Ha 3emiie

78

79

Kontponbras padota "Yrib1 u
paccrosiHus"

CucremaTtu3zanus 3HaHul "MHOrorpaHHUK

22




U €70 DIIEMEHTHI"

[Tupamuna. Buasl nupamua. [lpaBunsnas

80 1
nupaMuia

81 [Tpusma. [Ipsimast 1 HaKJIOHHAS TPU3MBI. 1
[TpaBunpHas npu3ma

82 [IpssMo#t napaienenunesn, 1
NPSIMOYTOJIBHBIN Mapajuienenunes, Kyo

83 Beimykiieie MHOTOrpanHuku. Teopema 1
Ditnepa
Beimmykiieie MEHOrOrpanHuku. Teopema

84 Oiinepa. [IpaBuiibHBIE U TIOJIYIPABUIIbHBIE 1
MHOTOTPaHHHUKH

85 KonrtponsHas pabora "MHoOrorpaHHUKH" 1

86 [TonsiTHe BEKTOpa HA TNIOCKOCTH U B 1
MIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 Pa3zHocTh BekTOpOB 1

89 [IpaBuiio napamenenunena 1

90 YMHOKEHHE BEKTOpa Ha YHCIIO 1
PaznoxeHue BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIKAIUX B OJTHOU 1
TUIOCKOCTH

92 CkaisipHOE TIPOU3BEICHUE 1

93 Brrauciienue yria Mexmy BEKTOpaMu B 1
MPOCTPAHCTBE

94 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1

95 [Ipocreiimme 3a7auu ¢ BEKTOpaMu
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96 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
97 [Ipocreiimme 3aga4u ¢ BEKTOpaMHU 1
98 O06o01IeHre U cCTeMaTU3alus 3HAHUN 1
99 O06o001IeHre U CHCTeMaTU3alus 3HAHUN 1
100 HroroBas koHTpobHas paboTa 1
101 Hrorosas kKoHTpoOIJIbHAsE paboTa 1
102 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME
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11 kaacc

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Hara uudgposbie
Nen/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero u3ydeHusi o0pa3oBaTesIbHbIE
padoThI padoTshI
pecypchl

1 [ToBTOopenue Tembl "KoopanHaTel BEKTOpa 1

Ha IUIOCKOCTH U B NPOCTpaHCTBE"
5 [ToBTOpenue temsl "CkaiispHoe 1

MPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Bbhruncinenue yria 1

MEX/1y BEKTOpaMu B IIPOCTpaHcTBE"
4 [ToBTOpenue Temsl "YpaBHEHUE TPSIMOI, 1

MPOXOJISIICH Yepe3 ABE TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1

YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1

ypaBHEHHE IJIOCKOCTH B OTPE3Kax
7 BekxTtopHoe npousBenenue 1
8 JInHeliHbIE HEPABEHCTBA, JIMHENHOE 1

MIPOrpaMMUpPOBaHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1

MIPOrpaMMUpPOBaHHE
10 AHaIUTHYECKHE METO/IbI pacyéTa yria 1

MEXy NMPSMBIMU B MHOT'OTpaHHUKAX
11 AHaJIMTUYECKHE METOBI pacuéra yriia 1

MCXKAY IMIIOCKOCTAMU B MHOTOI'paHHHKax
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@opMyia pacCTOSSHUSA OT TOYKH 10

12 IJIOCKOCTH B KOOPAWHATAX

13 Haxoxnenue paccTostHui OT TOUKH 710
IJIOCKOCTH B KyOe

14 Haxoxnenue paccTostHui OT TOUYKHU J10
IJIOCKOCTH B MPABUJILHON MTUPAMU/IE

15 KonrponsHas pabora "AHanutuueckas
reomerpus”

16 CeueHust MHOTOTPAHHUKOB: CTaHIAPTHBIE
MHOTOTPaHHUKHU

17 CeueHusi MHOTOTPaHHUKOB: METO/T CIIEZIOB
CeueHust MHOTOTPAHHUKOB: CTaHIAPTHBIE

18 IIJIOCKOCTH, TIEPECEUEHUS MPSMBIX U
IIJIOCKOCTEN

19 [TapannensHble MPSIMBIC U TITIOCKOCTH:
napajuieIbHbIE CEUCHUS

20 [TapannenpHble NpsIMbIE U MIJIOCKOCTH:
pacy€T OTHOLIEHU
[TapannensHble MPSIMBIC U TITIOCKOCTH:

21 YTJIBI MEXTY CKPEITUBAIOIIIMMUCS
MPSIMBIMU
[TeprieHIUKYIISIpHBIC TIPSIMBIC U

99 TJIOCKOCTH: CTaHapTHBIE Mapbl
MEePIEHIUKYISIPHBIX TUIOCKOCTEN 1
MPSMBIX, CHMMETPHH MHOTOTPAaHHUKOB
[leprieHIUKYNSpHBIC TIPSIMBIC U

23 IJIOCKOCTH: TEOpPEMa O TPeX

MEPIEHIUKYISIPAX

26




24

[lepnenquKysipHBIE IPSMBIE U
IIJIOCKOCTH: BBIYHUCIICHUS [IIUH B
MHOI'OIPaHHUKAX

25

IToBTOpenue: miomanu
MHOTOYTOJIEHUKOB, (DOPMYJIBI 17151
Iomaaen, CoOoopakxeHust Moa00us

26

27

28

[ToBTOpEHHE: MIOIIAAN
MHOTOYTOJTLHUKOB, ()OPMYJIBI JIS
TIomaaen, COoOpakeHHs OT00MS

[ToBTOpEHME: MIOMIAIM
MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
TJI0IA N, COOOPaKEHHSI TIOI00MS

[Tnomanu ce4eHnit MHOTOIPaHHUKOB:
IUIOIIAIA TOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUsI MOA00MS

29

[lmomaau ceyeHnii MHOTOrpaHHUKOB:
TUIONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUsI MOA00MS

30

31

32

KonTponbnas padota "[loBTOopenue:
MHOTOTPaHHHUKH, CEYCHUS
MHOTOTPaHHHUKOB"

O06BeM Tena. O0BEM MPSIMOYTOJIBHOTO
napaiesenumnena

3amaun 00 yABOEHUH Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKIIUH yTia

33

CrepeoMeTpHuyecKue 3a7jauu, CBI3aHHBIE C

00BEMOM MPSMOYTOJILHOTO
napaJulesenumesaa
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HpI/IKJIaI[HBIe 3aga4u, CBA3aHHBIC C

34 BBIYMCIICHHEM 00BEMA TPSMOYTOJIBHOTO
napajuiesienuneaa

35 O0BEM npsIMOIt TPU3MBI

36 CrepeoMeTpuyecKre 3a7jauu, CBI3aHHBIE C
BBIYHCIICHHEM 00bEMOB IPSIMOI MPU3MBbI

37 [TpuknanHble 3a1a4u, CBSI3aHHBIC C
00BEMOM TIPSAMOIA TPU3MBI
Brrauciienne 06EMOB Tell C TOMOIIBIO

38 ornpeaenéHHoro uarerpana. Oobpém
HAaKJIOHHOH IPU3MBbI
Brruncnenne 00bEMOB Te ¢ TOMOIIBIO

39 onpeaenéHHoro uurerpana. O0bpém
T PAMH/TBI

40 dopmyna 00béma nmupamuabl. OTHOIIEHHE
00BEMOB MUPAMUJI C OOIIUM YTIIOM

41 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM

42 CrepeoMeTpuuecKre 3a7a4u, CBI3aHHBIE C
00BbEMaMK HAKJIIOHHOW MIPU3MBI

43 CrepeoMeTpuuecKre 3a7a4u, CBI3aHHBIE C
00BEMaMU MUPaAMUJIBI

WKJIJHBIC 3391 110 TeMe BEMBI

IT "O6

44 Ten", CBI3aHHBIC C 00BEMOM HAKIIOHHOMN
TIPU3MBI

45 [Tpuknanueie 3ana4n mo Teme "OOBEMBI

Ten", cBsi3aHHbIE ¢ 00BEMOM MUPaMHU/IbI
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[Tpumenenne 00bEMOB. Brruncienue

46 paccTosiHus A0 IIOCKOCTH

47 KonTponbras padota "O0béM
MHOrorpaHHuka"
Hunuaapuyeckas MoBEPXHOCTb,

48 oOpa3syromue MUIHHIPHIESCKON
MTOBEPXHOCTHU

49 Hunuuap. [psamoii KpyroBod HUIMHAP.
[Tnomaap MOBEPXHOCTH HUIUHIPA

50 Konnueckas moBepxHOCTh, 00pa3yroiue
KOHHMYECKOU noBepxHocTu. Konyc

51 Ceuenune KOHyca MIOCKOCTHIO,
napauieNbHOM MII0CKOCTH OCHOBAHUS

59 VYceuénnblil konyc. M3006pakenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomane 60KOBOI MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH KOHYCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH H
MIOJIHOW MTOBEPXHOCTU KOHYCa
CrepeomeTpuueckue 3aauu Ha

55 JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
MMOCTPOECHUEM CEYEHU HUIUHAPA, KOHYCa
CrepeomeTpuyecKHe 3a1a4u Ha

56 JI0Ka3aTeILCTBO M BEIYMCIIEHNUE,
MMOCTPOCHUEM CEUEHUH ITUITNHAPA, KOHyCa

57 [IpuknanHble 3a1a4u, CBSI3aHHBIE C

HWIAHAPOM
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58

HpI/IKJIaI[HBIG 3aga4u, CBA3aHHBIC C
OUJINHAPOM

59

60

Cdepa u map

[Tepecedenue chepsl U miapa ¢
wiockocThio. Kacanwue mapa u cdepbl
IUIOCKOCTBI0. Bul 1 n300paXkeHue mapa

61

[lepeceuenue chepsl u mapa ¢
wiockocThio. Kacanue mapa u chepsl
IJI0CKOCTHIO. Buj u n3o0paxenue mapa

62

63

VYpasaenne chepsl. [Lomans chepsr u eé
yacTeu

Cummetpus cdepsl U mapa

64

CrepeomeTpuueckme 3aauu Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBSI3aHHBIE CO CEPOH U MIapoM,
MMOCTPOCHHUEM UX CEYCHH MIO0CKOCTHIO

65

CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE cO chepoit 1 mapom,
MMOCTPOCHHUEM UX CEYCHH MIO0CKOCTHIO

66

67

68

[IpukitagHble 3a1a4m, CBSI3aHHBIE CO
cdepoii u mapom

IToBTOpEHME: OKPYKHOCTH HA INIOCKOCTH,
BBIYHCJIEHUS B OKPY)KHOCTH, CTaHAAPTHBIE
noaoous

Pazauunsie KOMGI/IHaI_[I/II/I TCJI BpallICHUA U
MHOT'OIr'paHHUKOB

69

3amaun o Teme "Tera U MOBEPXHOCTH
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BpaieHus"

70

71

3agaum o Teme "Tena 1 MOBEpXHOCTH
BparuieHus"

Kontponbnas padota "Tena u
MOBEPXHOCTH BpamieHus"

72

O6béM mummHIpa. Teopema 06 00béMe
IpsAMOro quJInHApa

73

74

Bbrurcienne 00bEMOB TEIT C TOMOIIBIO
omnpeaenéaHoro uarerpana. O0bpém
KOHYyCa

ITmomany OOKOBOU U IOJIHOK
MOBEPXHOCTH KOHYCa

75

CrepeomeTpHuuecKkue 3a1a4u, CBsI3aHHbBIE C
BBIYHCIICHHEM 00BbEMOB ITWIIMHIPA,
KOHYyca

76

77

[Tpuknagueie 3agaun 1mo Teme "OO0BbEMBI U
TIJTOIAIM TTOBEpXHOCTEN Ten"

O0BEM mapa 1 1apOBOTO CEKTOPA.
Teopema 06 06véme mapa. [1nomans
ctepnl. CTepeoMeTprUUecKre 3a/1a4H,
CBSI3aHHBIE C BLIYUCIEHHEM 00HEMOB
11apa, IrapoBOro CerMeHTa M MIapOBOTO
CEeKTOpa

78

[Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM 11apa U
momaasio chepsl. COOTHOMICHUS MEXKITY
IJIOLIA/ISIMU [TOBEPXHOCTEN U 00BEMaMHU
MOAOOHBIX TEJ
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79

80

[TogoOHEbIe Tena B MPOCTPAHCTBE.
N3menenne o6bEéMa 1pu mo100mm.
CrepeoMeTpHUyeCKre 3a]]a4, CBS3aHHBIE C
BBIUHCIICHHEM 00bEMOB Tell U TUIOIIA e
MOBEPXHOCTEM

KonTponbras pabora "[Tnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX Ten"

81

82

83

JiBu>xeHust npoctpaHcTBa. OToOpakeHus.
JIBvkeHust 1 paBeHCTBO Guryp. O0mme
CBOIWCTBA JBHKCHUI

Bupl nBuxkeHuil: napamiebHbII
MepPEHOC, IEHTpaIbHas CHMMETPHS,
3epKajibHasi CHMMETPHSI, TOBOPOT BOKPYT
IpsAMOI

[Ipeobpa3zoBanus nogodus. [Ipsmas u
cdepa Ditnepa

84

FGOMeTpI/ILIeCKI/Ie 3ala41 Ha MPUMCHCHUC
JABUIKCHUA

85

86

87

Kontponbnas padota "Bektops! B
npocrpaHcrae”

Oo6o06muaromiee nopropeHue 11 noHsATU U
METO0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:
"[TapamienbHOCT MPSAMBIX U IJIOCKOCTEMN
B ITPOCTpaHCTBE"

Ob6o06maromiee noropenue 11 noHATUH U
METO/0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:

32




"BexTopsl B mpocTpaHcTee”

88

89

90

91

92

93

O6o06maromiee moBTopeHue 11 moHITHI 1
MeTOJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMaTH3allMs 3HAHUIA:
"BexTopsl B mpocTpaHcTee”

O6o06maromiee moBTopeHue 11 MOHITHI 1
MeToA0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

O6o06maromee moBTopeHue 11 MOHITHI 1
MeTOJI0B Kypca reometpuun 10-11
KJIACCOB, CUCTEMAaTH3aI[1s 3HAHUMH:
"O6beM MHOTOTpaHHUKA"

O6o06maromee moBTopeHue 11 MOHITHI 1
METO0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aI1s 3HAHWM:
"[Tnomaan MOBEPXHOCTU U OOBEMBI
KpyTribIX Ten"

Oo6o06muaromiee nopropeHue 11 noHsATU U
METO/0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTU3alUsl 3HAHU:
"[Tmomrany MOBEPXHOCTH U OOBEMBI
KpyrJbix ten"

Hrorosas KOHTPOJIbHAA pa60Ta

94

95

WroroBas koHTpoJsIbHAs paboTa

[ToBTOpeHue, 06001IeHNE 1
cucTeMaTH3aIus 3HAHUI

96

Hcropus pa3BUTHS CTEPEOMETPHUM KaK
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HAYKH U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBFOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPUM KaK
97 HayKU U €€ pojb B PA3BUTUU

COBPCMCHHBIX MHIKCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOTHI

Hcropus pasBUTHS CTEPEOMETPUM KaK
98 HAyKH U €€ poJIb B Pa3BUTUHU

COBPCMCHHBIX WHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

Hcropus pasBUTHS CTEPEOMETPUM KaK
99 HAyKH U €€ POJIb B pa3BUTUHU

COBPCMCHHBIX WHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

HcTopus pa3BUTHS CTEPEOMETPUH KaK
100 HAyK{ U €€ poJib B Pa3BUTHUU

COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJOTHI

HcTopus pa3BUTHS CTEPEOMETPUM KaK
101 HayK{ U €€ poJib B Pa3BUTUU

COBPCMCHHBIX WHXXCHCPHBIX U
KOMITIBIOTCPHBIX TEXHOJOTHI

I/ICTOpI/IH Pa3BUTHA CTCPCOMCTPUN KaK

HAyKU U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U

102

KOMIIBIOTCPHBIX TEXHOJOTHI

OBIIEE KOJIMYECTBO YACOB I10

102




[NPOT'PAMME
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Y4eOHO-MeTOAMYECKOE 00ecnieueHne 00pa30BaTeIbHOI0 NMpouecca
Oo6s13aTe/ibHbIE Y4eOHbIE MATEPUAJBI VIS YYeHUKA

* Maremaruka: anreOpa U Hayajla MAaTEMaTUYECKOT0 aHaln3a, reomeTpus. ['eomerpus, 10-
11 kimaccrel/ byry3os B.®., IIpaconor B.B. nmox penakmueit CamoBanyero B.A.,
AxmmonepHoe obmiectBo «M3aatenbetBo «IIpocBemnieHuney

* Maremartuka: anrebpa U Hayajla MaTeMaTHYECKOTo aHallu3a, reomeTpus. ['eomerpus, 10-

11 kmaccrl/ IToropenos A.B., Akimonepaoe oomectBo «M3narenscTBo «IIpocBemienne»

Indposbie 00pazoBaTeibHbIE PECYPChI M PECYPCHI CETH MHTEPHET
https://educont.ru/

https://myschool.edu.ru/
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