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IMNOACHUTEJIBHASA 3AIINCKA

I'eomeTrpus siBnsieTcs OAHUM U3 0A30BBIX KYpPCOB HAa YPOBHE CPEAHETO OOIIET0
oOpa3oBaHus, TakK Kak OOeCle4YrBaeT BO3MOXXHOCTb HW3YYEHHUS JUCIHUIUIMH
€CTECTBEHHO-HAYYHOM HAIpPaBIEHHOCTH U MPEAMETOB T'YMAHUTAPHOIO IMKJIA.
[TockonbKy J0THYECKOE MBILIUIEHHUE, ((OPMHUPYEMOE MTPU U3YyUYEHUH O0YHAFOIIMMHCS
HNOHATUIUHBIX OCHOB T€OMETPHM, IpPH JOKA3aTE€IbCTBE TEOPEM M IOCTPOECHUHU
LENOYKH JIOTUYECKHUX YTBEPKIACHUH PU PEILIEHUH F€OMETPUUYECKUX 3a]a4, YMEHHE
BBIIBUTaTh W OIPOBEPraTh THUIIOTE3bl HETOCPEACTBEHHO HCIIONb3YIOTCA MIpH
pELIeHNH 33]]a4 €CTECTBEHHO-HAYYHOT'O LIMKJIA, B YACTHOCTH (PU3NYECKUX 3a]1a4.

Llens ocBoeHus mporpamMmsl yaeOHOro Kypca «I'eoMeTpus» Ha yriryOJ€HHOM
YPOBHE — pa3BUTHE UHAUBUAYAIbHBIX CIOCOOHOCTEHN 00YyYarOMIMXCs MPU U3yUYEHUU
T€OMETPUH, KaK COCTABJISIONEH TpeAMEeTHOW obmactu «Marematuka WU
nHpOopMaTHKay yepe3 obecreyeHre BO3MOKHOCTH MPUOOPETEHUS 1 UCTIOIb30BaHUS
0osee TIIyOOKMX TEOMETPUICCKUX 3HAHUM U JIEHCTBUMN, CTICIIM(PUIHBIX TEOMETPHUH,
¥ HEOOXOAMMBIX JUIsl YCIEIIHOTO MPO(heCcCHOHATBHOTO 00pa30BaHUs, CBI3aHHOIO C
UCIIOJIb30BaHUEM MATEMAaTUKH.

[IpuopuTeTHBRIMH 3aladaMu Kypca TE€OMETPUU Ha YIIIyOJIEHHOM YPOBHE,
PACHIMPSIIONIIMU M YCUIIUBAIOIIUMHU Kypc 0a30BOTO YPOBHS, SBJISTFOTCSI:

paclIMpeHne NpeICTaBICHUSI O TEOMETPUN KaK 4acTH MUPOBOUM KYJIbTYpbl U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U FTEOMETPHUH C OKPYKAIOIIMM MUPOM;

dbopMupoBaHUE TPEACTABICHHUS O MPOCTPAHCTBEHHBIX (QUTYypax Kak o
BOKHEUIINX MaTeMaTHYECKUX MOJIENSAX, MO3BOJSIONIMX OMNUCHIBAaTh M HU3y4aTh
pa3HbI€ SBJICHUS OKPYKAKOLIEr0 MUPa, 3HAHUE MMOHATHITHOTO armapara mno pa3ieiy
«CtepeoMeTpus» ydeOHOT0 Kypca reOMETPHUU;

dbopMupoBaHME  YMEHHMS  BJIaJIeTh  OCHOBHBIMM  TOHSTHUSIMA O
IPOCTPAHCTBEHHBIX (UTrypax UM MX OCHOBHBIMU CBONCTBAMHU, 3HAHHE TEOPEM,
dbopMyn U yMeHUE WX MNPUMEHSITh, YMEHHS JIOKa3bIBaTh TEOPEMbl M HAXOAUTH
HECTaHAApTHBIE CIIOCOOBI PEIICHUS 3a/1aY;

dbopMUpOBaHUE YMEHHMS PACIIO3HABATh HA YEPTEkKaxX, MOJACIAX U B peabHOM
MUpPE MHOTOIPAaHHUKM M Te€Ja BpalleHUs, KOHCTPYHPOBATb TIE€OMETPUYECKHUE
MOJIEIIH;

dbopMUpoBaHUE TOHUMaHUS BO3MOXHOCTH aKCMOMATHYECKOTO IMOCTPOEHUS
MaTeMaTH4YeCKUX TEeOpuH, (PopMHUpOBaHHE TMOHUMAHUS POJIM AKCMOMATHUKHU TPHU
IIPOBEJICHUY PACCYKICHUMN;

(dbopMUpOBaHUE yYMEHHS BIaJE€Th METOAAMH J0KAa3aTeNbCTB M aJTOPUTMOB
pelieHust, yMEHUs UX MTPUMEHSITh, IPOBOJIUTH JI0KA3aTEIbHBIC PACCYKICHUS B XO/I€
pEelIeHUs] CTEPEOMETPUUYECKUX 3a7ad M 3aJad C MPAKTUYECKUM COJECpPKAHUEM,
dopMupoBaHUE TPEACTABICHUS O HEOOXOJMMOCTHM  JIOKa3aTelbCTB  IPH



000CHOBaHUHU MaTEeMAaTUYECKUX YTBEPKJICHUH U POJIM aKCHOMATHKHU B MTPOBEICHUU
JeTYKTUBHBIX PAaCCyKICHU;

pa3BUTHE M COBEPIICHCTBOBAHUE MHTEJUIEKTYQJIbHBIX H  TBOPYECKUX
CIOCOOHOCTEN 00yyarouxcs, Mo3HaBaTeIbHOW aKTUBHOCTH, MCCIIEOBATEIbCKUX
YMEHUN, KpUTUUHOCTH MBIIIJICHUS], UHTEPECA K U3YUEHUIO T€OMETPUH;

(opmMupoBaHue (yHKIMOHAJIBHOW TI'PaMOTHOCTH, PEJIEBAHTHON T€OMETpHUU:
YMEHHUSl pAaclo3HaBaTh IMPOSIBIECHUS TI'€OMETPUUYECKUX TMOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEW B peajbHBIX JKU3HEHHBIX CUTyalMsIX U MPU U3YYEHUM IPYTUX
y4eOHBIX TPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEM W  3aKOHOMEpPHOCTEH,
MOJICIUPOBAHMSI PEANIbHBIX CHUTYyallMi, HCCIIEJOBAHUS IOCTPOEHHBIX MOJEIEH,
MHTEPIPETALUHU TIOJYyYEHHBIX PE3YJIbTaTOB.

OCHOBHBIMH COZIEpKAaTEIbHBIMU JIMHUAMU y4eOHOTO Kypca «l'eomeTpus» B
10-11 «knaccax sBistoTcsi:  «lIpsiMble W IMIOCKOCTM B MPOCTPAHCTBEY,
«MHororpannukn», «Tena BpameHus», «BekToppl M KOOpIMHATHl B
IPOCTPAHCTBEY, «JIBMKEHUS! B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh ONEPUPOBATH
HOHSTUSMUY, PEJIEBAHTHBIMU '€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kmaccax, OTHOCUTCSI KO BCEM COJEpP)KATEIbHBIM JIMHUSM Y4eOHOro Kypca, a
dbopMUpOBaHME  JIOTMUECKMX YMEHMM  pacmpeaensercd He  TOJbKO IO
coJiep KaTelIbHBIM JIMHUSAM, HO U 10 rofaMm oOydenus. Coaepkanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHusi DenepanbHoi padboueit
OpPOrpaMMbl, paclpeleN€HHbIM IO ToAaM OO0Yy4YeHHUs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, yTOObI KO BCEM OCHOBHBIM, IPUHIIMIIMAIBHBIM BOIIPOCaM 00yYaroluecs
oOpaliajiucb  HEOJHOKPATHO. ODTO MO3BOJISIET  OPraHU30BaTh  OBJAJCHHE
r€OMETPUUYECKUMU MOHATUAMH M HaBBIKAMU IOCJIEI0BATENBHO U MOCTYNATENbHO, C
cOOJII0/IEHNEM MPUHLMIIA IPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKIIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUYECKUX MPEACTABICHUN 00YyJarOMIMUXCS, PACUIUPAS U YIayOssis
e€, o0pa3ysi NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon K M3y4EHHUIO TE€OMETPUH HA YTIyOIEHHOM YPOBHE MMO3BOJISIET:

co3mate ycnmoBus ans  auddepeHunanuu  o0ydeHHUs, TOCTPOCHUs
WHIVBUAYaTbHBIX O0pa30BaTENbHBIX MPOTpamMM, OOECIEYUTh yriayOJIEHHOE
U3Y4YECHHE T€OMETPHUH KaK COCTaBIISIONIEH yueOHOro npeaMera «MaTtemaTukay;

HNOJrOTOBUTh OOYYAIOIIUXCS K MPOAODKEHUIO H3YYEHHUS MaTEeMaTHKU C
yuétoM BbIOOpa Oynymied npodeccun, obecrieynBasi MPEEMCTBEHHOCTb MEXKIY
oOmuM 1 podeccuoHaIbHBIM 00pPa30BaHUEM.

Ha wusyuenme yueOGHoro kypca «l'eomerpus» Ha yriayOiaEHHOM YpOBHE
orBogutcs 204 vaca: B 10 kmacce — 102 gaca (3 yaca B Hegento), B 11 kimacce — 102
yaca (3 Jaca B HEJIeJN).



COJEPKAHUE OBYUYEHUA
10 KUIACC

IIpsiMmble M IVIOCKOCTH B POCTPAHCTBE

OcHOBHbIE  TIOHATHUS ~ cTepeoMeTpuu. Touka, mOpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsTHE 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUHU U CIICJICTBUS U3 HUX.

B3anmHOe pacnosioxkeHHe MpsSMBIX B NPOCTPAHCTBE: IEPECEKAIOLIUECH,
napajuielibHble W CKpelluBarolmuecs mnpsMbie. [Ipu3HaKM CKpelMBarOIIMXCS
npsMbIX. [TapamienbHOCTh IPSAMBIX U IJIOCKOCTEW B IPOCTPAHCTBE: MapaJlieIbHbIC
IpsIMBIE B IPOCTPAHCTBE, MAPAJUIENbHOCTh TPEX NPSIMBIX, MAPAIIIETBHOCTD MPSAMOU
u 1ockoctu. [lapamnensHoe W UEHTpabHOE MPOECKTUPOBAHUE, H300pakeHHe
¢uryp. OCHOBHbIE CBOICTBa MapajuIeIbHOIO MPOEeKTUpoBaHUs. M300paxkeHue
buryp B mapajiesbHOW MPOEKUUU. YTJbl C COHANPABIEHHBIMU CTOPOHAMHU, YTOJl
MEXIy NpSAMBIMHA B IpocTpaHcTBe. [lapannenbHOCTh MIIOCKOCTEN: MapaJlieIbHbIE
IIJIOCKOCTH, CBOWCTBA IapajijIeIbHbIX IIJIOCKOCTEH. [Ipocrenmue
OPOCTPAaHCTBEHHbIE (UIypbl Ha IUIOCKOCTH: TETpaj’Ap, MapaulesieluIe],
MTOCTPOCHUE CEUCHUN.

[leprieHIUKYISIPHOCTDh NPSIMOM M TUIOCKOCTH: NEPNEHANKYJISIPHBIE MIPSMBIE B
IIPOCTPAHCTBE, MPSAMBIE MMAPAJUIEIbHBIE W IEPIEHIUKYJSPHBIE K IUIOCKOCTH,
IPU3HAK MEPNEHAUKYISIPHOCTH IMPSAMOW M IUIOCKOCTH, TEOpEMa O HPSIMOH
NEPIEHINKYIISIPHON IIJIOCKOCTH. OproronaneHOE IIPOEKTUPOBAHHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM JO IUIOCKOCTH, PACCTOSHUE
OT IPSIMOM 10 MJIOCKOCTH, MPOEKIUs (PUTYpBI HA TIIOCKOCTh. [lepnenaAnKyIapHOCTb
IJIOCKOCTEN: MPU3HAK MEPIEHANKYJSIPHOCTH JIBYX IUIOCKOCTEH. Teopema o Tpéx
NEPIECHINKYJIIAPaX.

Yriael B MPOCTPAHCTBE: YroJl MEXAY NPSAMOM MU IUIOCKOCTBIO, JABYTPAaHHBIN
yroJj, JUHEWHBIA YroJl IBYTPAaHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBolicTBa IUTOCKUX YIJIOB MHOTOIPaHHOTO yria. CBOMCTBA MNIOCKUX U ABYTPAHHBIX
YTII0B TPEXTPAHHOTO yIJI1a. TeopemMbl KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOIO YTJIA.

MHororpanHHuKu

Buasl MHOrorpaHHukoB, pa3sBépTka MHOrorpanHuka. [Ipmsma: n-yrompHas
npu3Ma, IpsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAsi U MOJHAsI MOBEPXHOCTb MPU3MBI.
[Tapaiutenenurien, MpAMOYTOJIbHBIN MApAJUISICIUIIE U €ro cBoMcTBa. Kparyaiime
NyTH HAa TMOBEPXHOCTH MHOrorpanHuika. Teopema Oiunepa. I[IpocTpaHcTBeHHas
teopema [ludaropa. [Tupamuna: N-yroapHas nmupaMua, MpaBUiIbHAS U yCeUEHHAS
nupamuabl. CBoiicTBa pEOep M OOKOBBIX TpaHEW MPABWIHLHOW MNUPAMUJIBIL.
[IpaBunbHBIE MHOTOTPAHHUKH: IIPAaBUJIbHAS IPU3Ma W NpPaBWIIbHAs NUPAMHJA,



IpaBUJIbHAS TPEYTroJbHAas MUPAMU/Ia U TPaBUIIbHBIN TETpasap, kyo. [Ipencrasnenue
O MPABUJIbHBIX MHOTOI'PAHHUKAX: OKTAIP, JOACKA3AP U UKOCAdP.

Bbruncnenue 351€MEHTOB MHOTOTpaHHMKOB: pEOpa, JuaroHajid, YIJbl.
[Tnomans OOKOBOW MMOBEPXHOCTH W TIOJHOW TOBEPXHOCTH TMPSIMON TPHU3MBI,
IUIOIAb OCHOBaHMH, TeopeMa 0 OOKOBOM MOBEPXHOCTH MPsAMOi ipu3Mel. [nomaas
OOKOBOM TMMOBEPXHOCTH M TIOBEPXHOCTH NPABWIBHOW MHPAMUJIBI, TeOpemMa o
IJIOIIAM YCEYEHHOU MTUPAMUBL.

CummeTpuss B HOpPOCTPAHCTBE. DIJIEMEHTHI CHUMMETPUM  MPABUIIBHBIX
MHOTOTpaHHUKOB. CHUMMETpUs B NPaBWIBHOM MHOIOTPAHHUKE: CHMMETPUS
napajujiejenunea, CUMMETPUS MPAaBUIBHBIX IIPU3M, CUMMETPHUS IPaBUIbLHOU
IIAPAMUBI.

BekTOpbI U KOOPAMHATHI B POCTPAHCTBE

[ToHATHS: BEKTOp B IMPOCTPAHCTBE, HYJIEBOW BEKTOp, [JIMHA HEHYJIEBOIO
BEKTOPa, BEKTOPHl KOJUIMHEAPHBIE, COHAIIPABICHHbBIE U IPOTUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeNCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYUTAHHE BEKTOPOB, CYMMa HECKOJBKMX BEKTOPOB, YMHOKEHHE BEKTOpA Ha
yucio. CBOMCTBA CIOKEHHS BEKTOPOB. CBOMCTBA YMHOKEHHUSI BEKTOPA HA YHUCIIO.
[ToHsaTe xoMIuTaHapHblE BEKTOpHI. [IpU3HAK KOMIUIAHApPHOCTU TPEX BEKTOPOB.
[IpaBuno mapamnenenumnena. TeopemMa O Pas3lnOKEHUUM BEKTOpa IO TpPEM
HEKOMIUIAHapHbIM  BekTopaM. [IpsAmoyrosbHas  cucremMa  KOOpAMHAT B
npoctpancTBe. KoopauHatel Bektopa. CBs3b MEXAy KOOPAMHATAMM BEKTOpA U
KOOpAMHATAMU TOYEK. YTON MexAy BekTopamu. CKalnsipHOE NPOU3BEICHHE
BEKTOPOB.

11 KJIACC

TeJsia BpaleHust

[loHsiTUs: IWIMHIpPUYECKAss TOBEPXHOCTb, KOHHUYECKas MOBEPXHOCTD,
chepuueckas TOBEPXHOCTb, OOpasyromue noBepxHocTe. Tema BpalieHwus:
WIMHJP, KOHYC, YCeUEHHBIN KOHYC, cdepa, map. BzaumHoe pacnonoxenue chepsl
U IJIOCKOCTH, KacaTelbHas MIOCKOCTh K cdepe. M300pakeHue Ten BpalleHus Ha
iockocTu. Pa3BépTka nununapa u konyca. CummeTpusi chepsl U mapa.

O6bEM. OcHoBHBIE CcBOIiCTBa 00BEMOB Tenl. Teopema 00 o00BEME
OpsIMOYTOJIBHOTO Mapajuienienunena u ciaeactsus u3 He€. OO0bEM mnpsMod u
HAKJIOHHOW TPU3MBI, IIWIMHIPA, MUpaMuUIbl 1 KoHyca. OO0BEM Iapa U mapoBOTO
CeTMEHTAa.

KomOuHanmu Tenm BpaieHuss U MHOTOrpaHHHKOB. [Ipw3ma, BmmcaHHas B
IWUIMHpP, ONHCaHHas okojo uwimHapa. Ilepeceuenne chepsr u mapa ¢
iockocThio. Kacanme mapa u cdepsl miockocTeio. [loHSATHE MHOTOTrpaHHHKA,
OMKHCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpaIleHUsI.



[Tmomane MOBEPXHOCTH IMJIMHApPA, KOHYyCa, IUIOManab chepbl U e€ JacTeil.
I[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONIIANCH IMOBEPXHOCTEH
nonoOHbIX Quryp. IlpeoOpa3zoBanue moao0usi, roMoTeTHs. PelieHne 3agad Ha
IIJIOCKOCTH C MCIIOJIb30BAaHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoenue ceyeHrnii MHOTOIPaHHUKOB M T€JI BPAIICHUS: CEYEHUS LIWJIMHIpa
(mapaJyieTbHO W TMEPIEeHANKYJISIPHO OCH), CEUYCHHS KOHyca (MmapaljieiabHble
OCHOBAHUIO U MPOXOAAIIME YEPE3 BEPIIMHY), CEUCHHUS 11apa, METOJIbI MOCTPOCHUS
CEUCHMI: METOJ| CJIEJOB, METOJ BHYTPEHHETO MPOCKTUPOBAHUSA, METOJI IIEpPEHOCA
CEKYIIEH MJIOCKOCTH.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTopsl B npoctpancTie. Onepaiiuy HaJl BEKTOpamMu. BeKTopHOe YMHOKEHUE
BekTOpoB. CBOICTBAa BEKTOPHOTO yMHOXEHUs. [IpsMoyronpHas cucrtema
KOOpAMHAT B mpocTpaHcTBe. KoopawHaTel BekTopa. PasiokeHuwe BekTopa Mo
6azucy. KoopanHaTHO-BEKTOPHBINA METO/I IPH PEIICHUN T€OMETPUIECKUX 3a/1ay.

JBUKeHUs] B IPOCTPAHCTBE

JIBwxenus: mpoctpanctBa. OtoOpaxeHus. [[BrkeHUss U paBeHCTBO (uryp.
OO6mue cBoiicTBa JBWKEHUN. Buapl JBW)XEHUN: TapauiesibHBIM MEPEeHoC,
IEHTpaJdbHasl CUMMETPHS, 3€pKajibHasi CHUMMETPHUS, IMOBOPOT BOKPYT MPSIMOM.
[TpeobpazoBanus nonodus. [Ipsmas u chepa Diinepa.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIETI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxnaHcKoe BOCIIUTAHHE:

c(hOpMHPOBAHHOCTh TPAKIAHCKON MO3ULIUUA 00YUalOIIerocs: Kak akTUBHOTO U
OTBETCTBEHHOT'0 WJIEHA POCCUHUCKOI0 OOIIECTBA, TPEACTABICHUE O MATEMAaTHUYECKUX
OCHOBaX (DYHKIIMOHMpPOBAHUS pA3JIUYHBIX CTPYKTYp, SBIEHUN, MPOLEAYD
IPOXJIAHCKOTO  oOmiecTBa  (BBIOOpBI,  OMPOCHI W JIPyroe), yMEHHUE
B3aUMOJECICTBOBATh C COLMAJIbHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GyHKIMSIMUA U HA3HAYCHHUEM;

2) naTpHMOTHYECKOE BOCITUTAHUE:

c(hOpPMUPOBAHHOCTh POCCUNUCKOM T'PaKIAHCKOW UICHTUYHOCTH, YBOKCHUS K
MPOILJIOMY W HACTOSIIIIEMY POCCUMCKONW MaTeMaTHKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTUKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOW MATEMATUUYECKOU IIKOJIBI,
UCIIOIb30BaHUE ATUX JOCTIDKCHUN B JPYrMX HayKaxX, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHME JYXOBHBIX IIEHHOCTEH POCCUNCKOTO Hapoja, cHhOPMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHUS, STUYECKOTO MOBEJICHMS, CBA3AHHOIO C MPAKTUYECKUM
MPUMEHEHHUEM JIOCTHXKEHUIN HAYKHU U ICSITEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJIa B MOCTPOCHHUE YCTOMYUBOIO OYIyIIIETO;

4) 3cTeTHYeCKOe BOCIIUTAHHE:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAas 3CTETUKY MaTEMaTUUYECKUX
3aKOHOMEPHOCTEM, 00bEKTOB, 33]1a4, PEIICHUH, PACCyKIEHUMN, BOCIPUUMYUBOCTD K
MaTEeMaTHYECKUM acCIEKTaM Pa3INYHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHHe:

c(OPMHPOBAHHOCTh yYMEHHS TPHUMEHSATH MaTEeMaTUYeCKHe 3HAHUS B
WHTEPECax 3I0pOBOTO U 0€30MacCHOTr0 00pasa KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOC THTaHHE, COATAHCHPOBAHHBIA PEXHUM 3aHATHH U
OTJIbIXa, PETYIsIpHAs hU3HUECKass aKTHBHOCTH), (PU3NUECKOE COBEPIIICHCTBOBAHUE
IIPU 3aHITUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN ACSTEIbHOCTBIO;

6) TpynoBOe BoCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HaHUE IIEHHOCTU TPYAOIIOOUS, HHTEpeC K
pasnuyHbiM  chepam  mpoecCHOHANBHON  JESITENIbHOCTH, CBSI3AHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeit mpodeccun W peaau3oBBIBaTh COOCTBEHHBIC JKU3HEHHBIC IIIaHBI,
TOTOBHOCTh M  CHOCOOHOCTH K  MaTeMaTHYeCKOMYy  OOpa30BaHHI0 U



caMo0oOpa30BaHWI0 Ha TMPOTSHKEHWH BCEW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIIEHUH MTPAKTUYECKUX 3a]1a4 MATEMaTHIECKON HAMPaBICEHHOCTH;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

c(OpPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJIbTYpPhl, TIOHMMAaHHUE BIUSHUS
COIIMAIbHO-PKOHOMHYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOJHON U COLUATBLHOMN
Cpelbl, 0CO3HaHUE TI00ATBHOTO XapaKTepa dKOJOTUYECKUX MPOOIEeM, OpUCHTALIHS
HAa TMPUMEHEHHE MAaTeMaTUYeCKUX 3HAaHUU JUId pelieHus 3afgad B 00JacTH
OKpYXalolllel Ccpe/pl, MIAHUPOBAHUE IIOCTYNKOB U OIEHKH HMX BO3MOXKHBIX
MOCJICJICTBUM JJI OKPY>KAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOT 0 O3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH U OOIIIECTBEHHOM MPAKTUKH, TOHUMaHUE MAaTEeMAaTHYECKON
HAyKHU Kak c(epbl 4eJIOBEUECKOM I TEIbHOCTH, TAOB €€ Pa3BUTUS U 3HAUUMOCTH
JUISL PA3BUTHS IIUBUIN3ALIUY, OBJIAJICHUE SA3BIKOM MATEMATUKU U MaTeMaTHYECKOM
KyJIbTYypOH KaK CPeJCTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISATh MPOEKTHYIO
U UCCIIEIOBATEILCKYIO ACSITEIbHOCTh MHANBUIYATIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIEC YUeOHbIE 1eCTBUSA

ba3oBble jornueckue aeiicTBU:

BBIABJISITh U XapPaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKA MATEMATUYECKHUX
OOBEKTOB, TIOHSATUM, OTHOIICHHH MEXIy TMOHATUSIMHU, (OPMYJIUPOBATH
OTpe/IeJICHHs] TIOHSITUM, YCTAaHABIMBATh CYIECTBEHHBIN MPU3HAK KiacCU(pUKAIUY,
OCHOBAHUS /1711 000OIIEHUS U CPABHEHUSI, KpUTEPUU MTPOBOJAUMOTO aHAJN3a;

BOCIIPUHUMATh,  (QOpMYIUpPOBaTH U  NPeoOpa3OBBIBAThH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIIATENIbHBIE, EAUHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIE;

BBIABJISAITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (hakTax, MaHHBIX, HAOMIOMEHUAX W YTBEPKACHHIX, MpEJJIaraTh KPUTESPUHU IS
BBIBJICHHS 3aKOHOMEPHOCTEN U MPOTUBOPEY UL,

JIeJIaTh BBIBOJABI C MCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
VHJIYKTUBHBIX YMO3aKJIIOUCHUN, YMO3AKIFOUEHHUH 110 AHAJIOTUH;

MIPOBOJUTH CAMOCTOSITENIBHO JOKA3aTeJIbCTBA MATEMATUUYECKUX YTBEPKICHUN
(OpsiMbI€ U OT MPOTUBHOTO), BEICTPAaUBATh apryMEHTAIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYKICHHS 1 BBIBO/IBI,

BBIOMpaATh crmocod pemieHuss y4eOHOM 3amaun  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIICHUS, BHIOMpaTh HAOO0JIee MOIXO AN ¢ yIETOM CaMOCTOSATEIHHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3zoBble uccieaoBareJbCcKue 1eiicTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEIOBATEILCKUM WHCTPYMEHT IIO3HAHMS,
dbopMynupoBaTh  BONPOCH,  (PHUKCHUpYIOIIUME  MPOTHBOpEUYHE,  Mpobiemy,
yCTaHABJIMBATh MCKOMOE M JIaHHOE, (OPMHPOBATH THIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3UIINI0, MHEHHUE;

MPOBOJUTH CAMOCTOATENBHO CIIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEOBAHHE
110 YCTaHOBJICHHUIO OCOOEHHOCTEN MaTeMaThuuecKoro oObeKTa, sSIBJICHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00BEKTaMHU, SIBICHUSIMU, MPOIECCAMU;

CaMOCTOATENBbHO (OPMYIHPOBATH OOOOIICHUS W BBIBOJABI IO pe3yibTaTam
IPOBENEHHOTO  HAOJIONEHUs, MCCIENOBAaHUSA, OLEHUBATh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YyJIbTaTOB, BBIBOJIOB U 0O00OIIICHHIA;

IPOTrHO3UPOBATh BO3MOXKHOE pa3BUTHUE IIpollecca, a TaKKe BbIIBUTAThH
MPENOI0KEHHUS O €0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBIISITH ACPUIUTH MH(MOpPMAIUK, TaHHBIX, HEOOXOAMMBIX /JIsi OTBETa Ha
BOTIPOC U JJIsl PEIICHUS 3a1a4u;

BBIOMpaTh MH(OPMAIIMIO U3 UCTOUYHUKOB PA3IMYHBIX THIIOB, aHAJM3UPOBATH,
CHUCTEMAaTHU3UPOBATh U UHTEPIPETUPOBATH HHPOPMAITUIO PA3IUYHBIX BHIOB U (HOPM
NPEICTaBIICHNUS;

CTPYKTYypUpOBaTh WH(GOPMAIMIO, MPEICTaBIATh €€ B PasIUYHBIX (Qopmax,
WUTIOCTPUPOBATh TpaduyuecKy;

OLICHHBATh HaIEKHOCTD uHbOpMaIUu o CaMOCTOSITEIbHO
chOpMYyIMPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBbIE YHUBeEPCAJIbHbIe YUeOHbIe IeiicTBUS

OOmenue:

BOCIIPHHHMATh U (POPMYJIUPOBATh CYKJICHHUS B COOTBETCTBUU C YCIOBUSIMU H
IEJISIMU OOIICHHMS, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX
W TIMCBMEHHBIX TEKCTaX, JaBaTh IOSCHCHUS II0 XOJy peIICHUS 3a/ayd,
KOMMEHTHPOBATh TIOJYICHHBIN PE3yJIbTAT;

B XOJI¢ OOCYXKJICHHUS 3aJ1aBaTh BOIIPOCHI TI0 CYIIECTBY OOCYXIaeMOH TEMBI,
npoOJIeMBl, penlaeMoOi 3aJadd, BBICKA3bIBATh HJCH, HAIICJICHHBIC Ha TIOMCK
pEIICHUS, COIMOCTABIATh CBOM CYXICHHUS C CYXKICHUSAMU IPYTUX YYaCTHHUKOB
auaiora, oOHapy)KHWBaTh Pa3IMuMe M CXOACTBO TO3HWIIMH, B KOPPEKTHOH (opme
(bopMyIHpOBaTH Pa3HOTIIACHS, CBOU BO3PAXKEHUS;

IIPEJICTABIIATh PE3yJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, UCCIICIOBaHMSI,
IIPOCKTa, CaMOCTOSATEIHLHO BBIOMpPATh (hOpMAT BBICTYIUICHHS C YYETOM 3ajaad
IIPE3EHTAIUN U OCOOCHHOCTEH ayIUTOPHUH.

PerynsiTuBHbIe YHUBepcaJbHbIE YueOHbIE 1elCTBUSA
Camoopranuszanus:



COCTAaBJIAThH IIJIaH, AJITOPUTM PEIIEHUS 3a]1a4u, BHIOUPATh CIIOCO0 PEIIeHUs ¢
y4ETOM MMEIOITUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI pELICHUH ¢ Y4ETOM HOBOM MH(OpMaIuu.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBI HHTEJJIEKT:

BJQJIeTh  HABbIKAMHU  TIO3HABATEIbHOM  pedUieKCMH  KaK  OCO3HAHUS
COBEPILIAEMbIX JACUCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3yJbTAaTOB, BIAACTh
croco0aMu CaMOINPOBEPKH, CAMOKOHTPOJISI Mpolecca W pe3yibTaTa perieHus
MaTeMaTHYEeCKOH 3a/1auH;

PEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJ1auyH,
BHOCUTH KOPPEKTUBBI B JESATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JAHHBIX,
HaWJCHHBIX OMIHUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa I[EJIU U YCIOBHUSIM, OOBSICHATh TPUIUHBI
JOCTH)KEHUS WJIM HEJAOCTHKCHUSI PE3yJbTaTOB JCSITEIbHOCTH, HAXOAUTh OIINOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAS 1eSITEJIbHOCTD:

MOHUMATh U HCIOJb30BaTh MPEUMYIIECTBA KOMaHIHOW W WHIWBUAYaJTbHOM
paboThl mNpU pelIeHUH Yy4yeOHBbIX 3ajlady, MPUHUMATh 1€Jb COBMECTHOM
JESATeNIbHOCTH, IJIAHUPOBATh OPraHU3aIMI0 COBMECTHOW pabOThI, pacrpenessiTh
BU/IbI pabOT, TIOTOBAPUBATHCS, 00CYKIaTh MIPOIECC U pe3yabTat padboThl, 00001aThH
MHEHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbix ¢opmax paboThl (00CyXkACHUSI, OOMEH MHEHHIA,
«MO3TOBBI€ IITYPMbD» U UHBIE), BHIMOIHATH CBOIO YaCTh Pa0OThl U KOOPAUHUPOBATH
CBOU JICUCTBHUS C APYTUMU Wi€HAMU KOMaH/Ibl, OLICHUBATh KAYECTBO CBOETO BKJIAJa
B OOmMI MOPOAYKT MO KpUTEpUsiM, CHOPMYIUPOBAHHBIM  yYaCTHUKAMHU
B3aUMOJICCTBHUSI.

INPEJMETHBIE PE3YJIBTATBI

K koniy 10 kinacca o0yyaronuiicss HAQyYuTCS:

e CBOOOJIHO OIEpUPOBATh OCHOBHBIMU MOHATUAMH CTEPEOMETPUU IPHU
pELIEeHNH 3a7a4 ¥ IPOBEICHUU MAaTEMATUYECKUX PACCYKICHUM;

e IPUMEHATH AKCHOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX IIPU PELICHUU
Tr€OMETPUYECKUX 3a/1a4;

e KJaccuUIUPOBATh B3aUMHOE PACIIOJIOKEHHE MPSAMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B IIPOCTPAHCTBE, MPSAMBIX U IIJIOCKOCTEH B POCTPAHCTBE;

e CBOOOJHO OINEPUPOBATH MOHATUSMH, CBSI3AHHBIMM C yIJIaMd B
IIPOCTPAHCTBE: MEXAY IPSAMBIMA B IMPOCTPAHCTBE, MEXKAY MNPAMOU U
IIJIOCKOCTBIO;

e CBOOOJHO ONEPUPOBATH MOHATUSMH, CBI3aHHBIMU C MHOTOTpaHHUKAMU;



e CBOOOJIHO pacno3HaBaTb OCHOBHBIE BHJIBI MHOTOTPAaHHHMKOB (TIpH3Ma,
nUpaMua, IPsIMOYTOJIbHBIN Tapajuiesenune, Kyo);

e KJIAaCCH(PUIUPOBATH  MHOTOTPAHHHWKH, BBIOMpas  OCHOBAaHMS  JIs
KJ1accupuKaIum;

e CBOOOJIHO ONEpPUPOBATH TOHITHSMH, CBSI3AHHBIMU C  CEYCHUEM
MHOTOTPaHHUKOB IIJIOCKOCTBIO;

e BBINOJIHATH napasuiesibHOE, LEHTPAJIbHOE U OpPTOrOHAJIBHOE
NPOEKTUPOBaHKE PUTYP HA IIIOCKOCTh, BBHITIOJIHITH U300pakeHust GUryp Ha
IJIOCKOCTH;

e CTPOUTH CEYEHUSI MHOTOIPAHHUKOB PA3JIUYHBIMU METOJAMH, BBINOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYp:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIUMCJISITH  IUIOMIAAM  TOBEPXHOCTEH  MHOTOIPaHHUKOB  (TIpu3Ma,
NUpaMKIa), TEOMETPUUECKUX TeJl C MPUMEHEHUEM HOpMYIT;

e CBOOOJHO OMEPUPOBATH MOHATUSIMU: CHMMETPUSI B MPOCTPAHCTBE, LICHTD,
OCh U TUIOCKOCTh CUMMETPHH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (PUTYPHI;

e CBOOOJHO OMNEPUPOBATH MOHSATUSMH, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpJMHATaM B MMPOCTPAHCTBE;

e BBINOJIHATH JCHCTBUSI HaJl BEKTOPAMH;

e pemaTh 3aJa4yd Ha JOKA3aTeIbCTBO MAaTEMaTHYECKHMX OTHOLIEHUU U
Hax0JICHUE FTeOMETPUUYECKUX BETUYNH, IPUMEHSISI U3BECTHBIE METO/IbI IPU
pelIeHHd MaTEeMaTUYECKUX 3a/ad TOBBIIICHHOTO U BBICOKOTO YpPOBHS
CJIOHOCTH;

e TMPUMEHATH MPOCTEUIINE TMPOrPAMMHBIE CpPEACTBA U  JJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MIPU PEIICHUH CTEPEOMETPUUECKHUX 3a]1ay;

e WU3BIIEKaTh, MPEeOOPa30BBIBATH W HMHTEPHPETUPOBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX TEOMETPHUYECKUX (UTypax, MPEACTABICHHYIO Ha
YyepTekax U pUCyHKax;

e TMPUMEHATH TMOJYYEHHbIC 3HAHUS HA TMPAKTUKE: CpPaBHUBATH W
aHaJTM3UPOBATh PEalbHbIE CUTyallud, MPUMEHSATHh U3YYCHHBIE MOHSTUS B
MpoIlecce TMOWCKAa PEMICHHUS MAaTeMaTHUYeCKH  CPOPMYIHPOBAHHON
npoOJieMbl, MOJEIHUPOBATH PEAJIbHBIE CHUTYyallMM Ha SI3bIKE T'€OMETPHUU,
HCCIIEIOBATh MOCTPOCHHBIE MOJIENIM C UCIOJIb30BAHUEM T'€OMETPUUYECKUX
MOHSATUN M TEOpeM, ammapara aureOpbl, peraTh MPaKTUYECKHE 3aJ1auyH,
CBSI3aHHbBIEC C HAXOXKJEHUEM I€OMETPUUYECKUX BEIUYHH;

e HMETh TMPEJCTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHUS TEOMETPHUH Kak
COCTaBHOM 4acTH GyHIaMEHTA PAa3BUTHUS TEXHOJIOTHUH.

K koniy 11 kiacca oOyJaroniuiicss HAy4YnuTCS:



CBOOOJTHO OMEPHUPOBATH MOHSATHUSMH, CBSI3aHHBIMU C IWUIMHJIPUYECKOM,
KOHHYECKON U chepruyeckoi TMOBEPXHOCTSMHU, OOBICHATH CIOCOOBI
NOJIyYEHUS,

ONEPUPOBATH MOHITUSIMHU, CBSI3aHHBIMU C TEJIaMU BPAICHUS: HWIUHIIPOM,
KOHYCOM, c(hepoil 1 mapom;

pacmo3HaBaTh Tejia BpalieHus (UWIUHApP, KOHYC, cdepa u map) u
OOBSCHATH CIIOCOOBI TTOJIYYECHHUSI TEJ BpAIllCHUS;

KJIacCU(UIIMPOBATH B3aMMHOE PaCIoIOkKeHUE Cephl U MIIOCKOCTH;
BBIYMCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U TUIOMIAJM TOBEPXHOCTEH MHOTOIPAHHMKOB U TeJl BpallleHHUS,
Tr€OMETPUYECKUX Tell C TPUMEHEHUuEM (HopMyIT;

CBOOOJIHO OMNEPUPOBATH MOHSITHUSMHU, CBI3aHHBIMU C KOMOWHAIMSIMU TEIl
BpallleHUss ¥ MHOTOIPAaHHUKOB: MHOTOIPaHHUK, BIIMUCAHHBIM B chepy u
OMHCaHHBIA OKOJIO cepbl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIM TEJIO
BpalleHNS;

BBIYHMCIISITE COOTHOIIECHUS MEXIY TUIONIAIMH ITOBEPXHOCTEN U 00BEMaMU
I10JTIOOHBIX TEJI;

n3o0pakaTh u3y4daeMble (UTYpBI, BBINOJHIATh (BBIHOCHBIE) IIJIOCKHE
YepTEkKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (UTYp: BUI CBEPXY, COOKY,
CHU3Y, CTPOUThH CEUEHUSI TEJl BpaIllCHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH M MpeoOpa3oBbIBaTh HHMOPMAILIUIO O
MPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTrypax, MpeACTaBICHHYIO Ha
yepTekax U pUCYHKax;

CBOOOJIHO ONIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTRE;

BBITIOJIHSATh OIEpalluy HaJl BEKTOPaMHu;

3a/1aBaTh IJIOCKOCTh YPABHEHHEM B JIEKApPTOBOW CUCTEME KOOPIMHAT;
peaTh TeOMETPUUECKUE 33]]a4U Ha BBIUKCICHHUE YTIIOB MEXY MPSMBIMU U
IJIOCKOCTSIMH, BBIYMCIICHUE PACCTOSIHUM OT TOYKHU JI0 TIJIOCKOCTH, B IIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAUHATHOI'O METO/Ia MPU PELICHUH;
CBOOOJIHO OMNEPUPOBATh TMOHSITUAMH, CBSI3AHHBIMU C JIBUKEHHEM B
NPOCTPAHCTBE, 3HATh CBOMCTBA JIBH)KECHUU;

BBITIOJIHATh M300paX€HUsS MHOTOTPAHHUKOB W TEJI BpAlICHHS TIPH
MMApAJUICIBHOM  [EPEHOCE, LEHTPAIBHOW CHUMMETPHM, 3€pPKaIbHON
CUMMETPHH, IIPU TTOBOPOTE BOKPYT MPSIMOU, TpeoOpa3oBaHus MOA00uS;
CTPOUTHh CEYEHUS] MHOTOTPAHHHUKOB M TEJ BpAIECHUS: CEUYCHHS LUIMH]Ipa
(mapajuiesbHO M NEPIEHIMKYJISIPHO OCH), CEUEHHS KOHYcCa (MapaJiebHbIe
OCHOBAHUIO U IPOXOSAIIUE YEPE3 BEPILINHY), CEUEHUS 11apa;
WCIIOJB30BaTh METO/Abl TOCTPOCHMSI CEUYEHHI: METOJl CJEJO0B, METOJ
BHYTPEHHEr0 MPOEKTUPOBAHUSI, METOJI IEPEHOCA CEKYILIEH MIOCKOCTH;



JIOKA3bIBATh TEOMETPUUECKHUE YTBEPKICHUS;

MPUMEHATh TeoMeTpuueckre (akTbl IS PEHICHUS CTEPEOMETPUUYECKHUX
3a7a4, IPEANOJIArarluX HECKOJIbKO IIArOB pPELICHUs, €CIHU YCIOBUS
MIPUMEHEHUS 3a/1aHbI B IBHOW U HESIBHOM (hopMme;

pelmarb 3ajJadyd Ha JI0Ka3aTeJIbCTBO MATEMAaTHUYECKUX OTHOLICHUH U
HAXOXKJICHUE TEOMETPUUYECKUX BEIINYMH;

MIPUMEHSATh MPOTPAMMHBIE CPEJCTBA M JJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PEIIEHUN CTEPEOMETPUYECKUX 3a/1aY;

IIPUMEHSTH ITOJYYEHHBIE 3HAHUS HA IPAKTUKE: CPABHUBATh, AHAJIU3UPOBATH
U OILICHUBATh pEaJbHBbIE CHUTyallMW, MPUMEHATbh HM3YYCHHbIC TMOHATHA,
TEOPEMBI, CBOMCTBA B TMPOLECCE IOUCKA PEIIEHUS MaTeMaTH4YECKU
chopMyJIMPOBaHHOW MPOOJIEMBI, MOJCIUPOBATh PEAJIbHBIC CUTyallMd Ha
SI3bIKE T€OMETPHUH, UCCIIEA0BATH IMTOCTPOECHHBIE MOJIENIA C UCTIOJIb30BAHUEM
F€OMETPUYECKUX TIOHATUH M TeOopeM, ammapara aiareOpbl, pemarhb
MPAKTUYECKUE 3aJlauyd, CBS3AHHBIE C HAXO0XKJACHUEM TE€OMETPUUYECKUX
BEJINYMH;

UMETh TpEACTaBICHUS OO0 OCHOBHBIX AdTamax pPa3BUTHUS T€OMETPHUM Kak
COCTaBHOM 4yacTu (pyHIaMEHTa pa3BUTHS TEXHOJOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
KoanyecTBo yacos DJIEKTPOHHbIE
Ne HaunMmenoBanue pa3ieioB u TeM (undposrbie)
n/n NMporpamMmblI Bcero Kontpoapueie | Ipakruueckue o0pa3oBaTejibHbIE
padoTbI padoThI pecypen
1 BBenenue B ctepeomeTpuio 23 1
) B3anmMHoe pacnonoxxeHue npsMbIX B 6 1
IPOCTPAHCTBE
3 [TapannensHOCT NPSIMBIX U IUNIOCKOCTEN B 8
IIPOCTPAHCTBE
4 [leprieHAMKYIAPHOCTD IPSIMBIX U 25
IIJIOCKOCTEH B IIPOCTPAHCTBE
) VYribl U paccTosTHUS 16
6 MHororpaHHUKH 7
BexTops! B mpocTpaHcTBe 12
8 HOBTOE)GHI/IG, 000011IeHHE U CHCTEMAaTH3allHs 5 5
3HaHUHN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KIIACC

KoanuectBo yacoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uuppoBbIe
Ne ni/m P Kontpoasnsie | IlpakTnyeckue (mupp )
NMporpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
1 AHanutuyeckas reoMeTpus 15 1
) [ToBTOpenue, 0600IIeHNE U 15 1
cUCTEMaTH3aIns 3HAaHUH
3 O0BEM MHOTOTpaHHUKA 17
4 Tena BpamieHus 24
5 [Tmomam moBEPXHOCTH U 00BEMBI 9 1
KPYIJIBIX TEI
6 JIBroKeHUS 5 1
7 [ToBTOpEHME, o6o6meH%e " 17 5
CUCTEMAaTH3aINS 3HAHHUHA
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




IHOYPOYHOE IIVTAHUPOBAHHUE
10 KJTACC

Ne

/o

Tema ypoka

KoaudecTBo yacoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

JlaTa
H3y4YeHUs

DJIeKTPOHHbIE
nu@posbIe
oOpa3oBaTe/ibHbIE

pecypchbl

OcHOBHbIE NpaBHIIa U300paXKEHUS HA
PHUCYHKE IJIOCKOCTH, MapalIeIbHbIX
NPSIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka

[TonsTHA cTepeoMeTprn: TOUKA, psAMas,
IJIOCKOCTh, MPOCTPAHCTBO. OCHOBHBIC
MpaBuIia M300paKEHUS Ha PUCYHKE
IIJIOCKOCTH, MapaJUICIbHBIX MPAMBIX
(OTpe3KOB), cepeIMHbI OTpe3Ka

[TonsiTusA: nepecekaronrecs mIOCKOCTH,
nepeceKarommecs mpsiMast U MiI0CKOCTh;
MOJTYIIPOCTPAHCTBO

IlonsTus: NMEpECCKAIMECS IIIIOCKOCTH,
nepeceKarmmecsa npsAamasa U NiI10CKOCTb,
MOJIYIIPOCTPAHCTBO

MHororpaHHUKH, U300paXKeHHE
MIPOCTEUIINX MPOCTPAHCTBEHHBIX (PUTYP,
HECYIIIECTBYIOIHNX 00bEKTOB

MHororpaHHUKH, H300paxeHHe
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYILECTBYIOUINX 00bEKTOB




AXCcHOMEI CTCPCOMCTPHU U IICPBLIC
CJICACTBUSA N3 HUX

AXCHUOMBEI CTCPCOMETPUHU U IICPBBIC
CICACTBUA N3 HUX

AKCHOMBI CTEPEOMETPHUH U IIEPBBIE
crnencTBus 3 HuX. CrocoOsl 3aanus
MPSAMBIX U IIJIOCKOCTEH B IIPOCTPAHCTBE.
O603Ha4eHHsI IPSAMBIX U JIOCKOCTEN

10

N3o0pakeHne ceueHnii mupaMuibl, Kyoa
U IPU3MBI, KOTOPbIE IPOXOAST Yepe3 UX
pEbpa. N300pakeHue nepecevdeHus
MOJTYYEHHBIX TJIOCKOCTEM.
PackpammBanue nocTpOCHHBIX CEYEHUN
pa3HBIMH LIBETaMU

11

N3o0pakeHne ceueHuil mupamusl, Kyoa
Y IPU3MBI, KOTOPbIE MPOXOAST Yepe3 Ux
pé6pa. 3o0pakeHne nepeceueHus
IIOJIYYEHHBIX IIJIOCKOCTEH.
PackpammBanue MocTpOSHHBIX CEUCHUI
pa3sHBIMH [IBETAMH

12

N300paxenue cedeHuit nupamuabl, Kyoa
Y TIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 ux
pé6pa. M3o0parkeHue nepeceueHus
MOJTYYEHHBIX TJIOCKOCTEM.
PackpammmBaHye TOCTPOCHHBIX CEYECHUI
pa3HBIMH [IBETaMU

13

N300pakeHre ceueHuil mupamuipl, Kyoa
U TIPU3MBbI, KOTOPBIE MMPOXOIAT Yepe3 ux
peopa. N300parkeHne mepeceaeHus




MOJIYYEHHBIX MJIOCKOCTEH.
PackpammBanue nocTpOEHHbBIX CEUCHUI
Pa3HBIMU LIBETAMU

14

Merton cneaoB i1l TOCTPOEHUS CEUEHUM

15

Merton ciiefioB 1Sl TIOCTPOCHUS CEUSHHIH.
CBolicTBa nepeceyeHnii MpsIMbIX U
IIJIOCKOCTEH

16

Meron cnefoB 11 TOCTPOEHHUS CEYEHU .
CaoiicTBa nepeceyeHnid MpsIMbIX U
IJIOCKOCTEN

17

[TocTpoenue ceuenuit B mupamuae, Kyoe
o TpéM ToukaM Ha p&bpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3aIIUCh 111aroB
ITOCTPOEHUS

18

[TocTpoenue ceyenuit B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Cozmanue
BBIHOCHBIX YEPTEXEH U 3allUCh 111ar0B
MTOCTPOEHUS

19

[TocTpoenune ceuenuit B mupamue, Kyoe
1o TpéM Toukam Ha pEopax. Co3gaHue
BBIHOCHBIX YEPTEKEH U 3aMUCh I11aroB
MOCTPOCHUS

20

[TocTpoenue ceueHuit B mupamue, Kyoe
o TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXEH U 3allUCh 111ar0B
MOCTPOCHUS




21

[ToBTOpenue minanumerpuu: Teopema o
MIPONOPIMOHATIBHBIX oTpe3kax. [logobue
TPEYrOJIbHUKOB

22

[ToBTOpenne mianumerpun: Teopema
Menenas. PacueTsl B ceUeHHIX Ha
BBIHOCHBIX 4epTexax. MicTopus pa3BuTus
TJIAHUMETPHUU U CTEPEOMETPUH

23

KonTtponsHas padora "AKCHOMEI
P p
crepeomerpun. Ceuenus"

24

B3anMHOeE pacnonoxeHue NpsiMbIX B
npocTtpaHcTBe. CKpemuBaronecs
npsiMble. [Ipu3Haku ckpemmBaromuxcs
npsaMbIx. [lapamienbHble npsMbie B
IIPOCTPAHCTBE

25

Teopema o cymiecTBOBaHUU U
€IMHCTBEHHOCTHU MPSIMOU MapasuieIbHOM
JAHHOW MPSAMOM, IPOXOIAILEH Yepe3
TOUKY IIPOCTPAHCTBA U HE JIEKallel Ha
JTAHHOM NpsAMOi. Jlemma o mepeceueHun
MapajuIeIbHBIX IPSIMBIX MJIOCKOCTHIO

26

[TapamtensHOCTB Tpex npsiMbIX. Teopema
0 TPEX MapasuleIbHbIX NPsAMBIX. Teopema
O CKPEIIMBAIOIIMUXCS IPAMBIX

27

[TapannensHOE MPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA MapajuIeIbHOTO
npoeKTHpoBaHus. M300paxkeHnne pa3HbIx
¢buryp B nmapayuieIbHON MPOESKITNI




28

[MenTpanpHas mpoekUus. YToII ¢
COHAIIPABJICHHBIMH CTOPOHAMH. YTOJI
MEXAY PAMBIMU

29

3amayu Ha JOKAa3aTeILCTBO U
HCCICO0OBAaHUC, CBA3AaHHBIC C
PacIoNIOKEHUEM MPSAMBIX B
MIPOCTPAHCTBE

30

[TonsATHA: MapaIenbHOCTh IPSIMON U
IIJIOCKOCTH B IIPOCTpaHcTBe. [Ipu3Hak
MapaJUIEIbHOCTH IPSIMOM U INIOCKOCTH.
CaoiicTBa MapaylIEIbHOCTH MPSIMON U
IIJIOCKOCTH

31

FGOMeTpI/I‘-ICCKI/Ie 3aJa4u Ha BBIYHUCJIICHUEC
U JI0Ka3aTeIbCTBO, CBA3AHHBIE C
NapajyIeIbHOCTBIO MPSAMBIX U
IIJIOCKOCTEW B IIPOCTPAHCTBE

32

[TocTpoenune ceyeHus1, pOXOIAIIErO
yepe3 JaHHYIO MPSIMYIO Ha YepTexke U
MapajIebHOrO ApYyrou npsamoi. Pacuér
OTHOILICHU I

33

[TapannensHas npoeKuys, IPUMEHEHHE
JUIs TIOCTPOCHUS CEUeHUM Ky0a u
napauienenunena. CBoicraa
napajuieJienune1a u NpusMbl

34

[TapannensHbie mockocTu. [Ipusnaku
NapajuIeIbHOCTH ABYX IJIOCKOCTEN

35

Teopema 0 mapaJIeIbHOCTH U
CANMHCTBCHHOCTH IIJIOCKOCTH,
MPOXOJAIIeN Yepe3 TOUKY, He




MIPUHAJICKALLYIO TaHHOW INIOCKOCTH U
CJIEeICTBHS U3 HEe

36

CBoiicTBa mapajiieabHbIX TIIOCKOCTEN: O
MapajuIeIbHOCTH MPSMBIX ITepeCceUeHUs
IIPU NIEPECEUCHUHU IBYX MapallIeIbHbIX
IJIOCKOCTEH TpeTheil

37

CaolicTBa nMapajieNbHbIX MIIOCKOCTEM:
00 oTpe3Kax mapamielbHbIX MPSMBIX,
3aKIF0YEHHBIX MEX Yy NTapaJuIeIbHbBIMU
IIJIOCKOCTSIMHU; O IIEPECEYCHUU IIPSIMOM C
JABYM NTapaJljIebHBIMU IUIOCKOCTAMU

38

[ToBTopenue: Teopema Iludaropa na
IJIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPUS
MIPSIMOYT' OJIBHOT'O TPEYT OJIbHUKA

40

CoiicTBa Ky0a 1 MPsIMOYT'OJIBHOTO
napajuiejaenumnena

41

Brruncnenue 1MH OTpe3KOB B KyOe 1
MPSIMOYTOJILHOM MapaJliesenuresie

42

[TepieHAMKYASIPHOCTH MIPAMON 1
mockocty. [IpusnHak
MEePIEHIUKYISIPHOCTH IPSIMOM U
IJIOCKOCTH

43

[lepneHIMKyIApHOCTD MIPSMON U
mockoctH. [Ipru3Hak
MEPIEHIUKYIIAPHOCTH IIPSIMOU U
IJIOCKOCTH




Teopema o cyiecCTBOBaHUU U
€IMHCTBEHHOCTH MPSAMOM, MPOXOISIICH

44 yepe3 TOUKY IPOCTPaHCTBA U
NEPIEeHANKYIIIPHOH K MJIOCKOCTH

45 [110cKOCTH ¥ NEPIIEHAUKYIISPHBIE UM
IpsIMble B MHOT'OI'paHHHUKAX

46 [TnockocTH U NepreHAUKYIIpHbIE UM
MpsIMbIE B MHOT OIPaHHHKAX
[leprienAMKysAp U HAKJIIOHHAS.

47 [TocTpoenue nepneHANKYIIspa U3 TOYKU
Ha MPSAMYIO
[leprieHAUKYISAp U HAKIIOHHAS.

48 ITocTpoeHue nepneHIMKyaspa u3 TOUKH
Ha MPSMYIO

49 Teopema 0 Tpéx nepreHIuKysapax
(mpsimast u oOpaTHas)

50 Teopema 0 TpEX neprneHIuKyIsIpax
(npsimast u oOpaTHast)

51 VYrom Mexay CKpelBaOIUMHICS
HPSIMBIMU
ITonck nepneHuKyIApHBIX IPSAMBIX C

52 MTOMOIIBIO TIEPIICHTUK YIS PHBIX
IIJIOCKOCTEH

53 OpToroHanbHO€ MPOEKTUPOBAHUE
[TocTpoeHue ceuenuii Kyoa, IpU3MBbl,

54 MPABUIILHON MUPaAMUJIBI C TOMOILBIO

OpTOFOH&J’IBHOﬁ IMpOCKOHH




55

ITocTpoenue ceueHuit kyoa, MpU3MBI,
IIPaBUJIBHON MUPAMUBI C IIOMOIIBIO
OpPTOTr OHAJIBHOW MPOEKIIHH

56

CuMMeTpust B IPOCTPAHCTBE
OTHOCHUTEJBHO II0CKOCTH. [limockocTn
CUMMETPUI B MHOTOTpaHHUKAX

57

[Tpu3HaK neprneHaAUKyYISIPHOCTH MPSIMOM
Y TUIOCKOCTHU KaK CIIEJICTBHE CHUMMETPHUH

58

[IpaBunbHBIE MHOTOTpaHHUKHU. Pacuér
paCCTOﬂHI/If/'I OT TOYKHU A0 IINIOCKOCTH

59

[IpaBuiibHBIE MHOTOTpaHHUKH. Pacuér
PAcCTOSIHUM OT TOYKH [0 IIJIOCKOCTH

60

CriocoObl OMYCTHTh NEPIECHANKYISPHI:
CUMMETpPHUS, CIABUT TOYKH I10
MapajuIeIbHOU NPSAMON

61

CrBur 1o HenapauieIbHON IPSIMO,
U3MEHEHUE PACCTOSHUN

62

KonTtponbhas pabora "B3anmuoe
pacmonokeHne MPSMBIX U IIOCKOCTEN B
MpocTpaHcTBe"

63

IToBTOpEHME: Yroa MeXy NPAMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYT OJIBHUKE, TEOpEMaA
KOCHHYCOB

64

IToBTOpEHME: YrONI MEXAY
CKPELIMBAIOIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE




65

['eomeTpuyeckue METOAbI BHIYUCICHUS
yria MeXIy NpsIMbIMU B
MHOT'OI'PaHHHUKaX

66

JIByrpanHbIil yron. CBOHCTBO JIMHEHHBIX
YIJI0B ABYTPAHHOIO YIJIa

67

[TepieHAMKYISPHBIE IIOCKOCTH.
CBoiicTBa B3aUMHO MEPIEHANKYISIPHBIX
TJTOCKOCTEN

68

[Tpu3Hak nepneHaAuKyIIpHOCTH
IIJIOCKOCTEW; TEOpEMaA O MPSAMOMN
IIEPECEUECHMS IBYX MJIOCKOCTEN
NEePIEHANKYIAPHBIX TPEThEH MIOCKOCTH

69

[IpsiMoyronbHbIN Napamenenunes; Kyo;
M3MEpEHUs], CBOMCTBA MPSIMOYTOJIbHOTO
napajulejenuneia

70

Teopema 0 nuaroHany nNpsAMOyroJabHOIO
napajuleeuIea u CIeCTBUE U3 He€

71

CTepeOMeTpI/ILICCKI/Ie " IPUKIIaTHBIC
3aga4u, CBA3aHHBIC CO B3AaMMHBIM
PACIIOJIOKCHUEM NIPAMBIX U IJIOCKOCTHU

72

[ToBTOpEHME: CKpEIIMBAIOIINECS
HpHMLIG, HapaJIHCJILHBIe IIJIOCKOCTHU B
CTaHJIapTHBIX MHOTOTPaHHHUKAX

73

[Tapa mapannenpHbIX IUIOCKOCTEN Ha
CKPEIIMBAIOIIMNXCS TPSIMBIX, PACCTOSTHUE
ME¥K]1y CKPEIIUBAIOIIMMUCS PSIMBIMU B
MPOCTBIX CUTYAIHASIX




74

PaccTosiHre OT TOYKH J10 TIOCKOCTH,
paccTosiHuE OT MPSIMOH JI0 MIIOCKOCTH

75

Brruncrienune pacCTosiHUN MEX Y
CKPEIIMBAIOIIUMHUCS TPSIMBIMU C
MIOMOUIBIO NEPIEHAUKYIIAPHOU
IIJIOCKOCTH

76

TpéXrpaHHbIll yroi, HEpaBeHCTBa IS
TpexrpaHHbIX yriaoB. Teopema
[Tugaropa, TeopemMbl KOCHHYCOB U
CHUHYCOB JUIsl TPEXTPAHHOIO yIJIa

7

DneMeHTHI chepruIecKoil TeOMETPUH:
reoie3n4ecKre JMHUHU Ha 3emiie

78

KonTtponbsHas padora "Yrisl u
paccrosiHus"

79

Cucremarusanus 3HaHUN
"MHOrorpaHHuK 1 €ro 3J1eMeHThI"

80

IInpamua. Buael nupamu. IlpasunsHas
nupamuia

81

[Tpusma. IpsimMast 1 HAKIIOHHAS IPU3MBI.
IIpaBunbHast mpusma

82

[Ipsimoit mapasuienenunen,
MPSIMOYT OJIbHBIN Mapaienenumnen, Kyo

83

Brinykneie MEOrorpannuku. Teopema
Ditnepa

84

Brinykinele MEOrorpanHuku. Teopema
Otinepa. IIpaBunpHbIEe 1
IIOJIyIIPABUIIbHBIE MHOI OTPAHHHUKHU

85

KonTtponbHas padora "MHororpaHHuku"




86 [TonsiTvie BeKTOpa Ha TUIOCKOCTH U B 1
MIPOCTPAHCTBE
87 CymMa BeKTOpOB 1
88 Pa3nocTh BeKTOpOB 1
89 [IpaBuno napannenenunena 1
90 YMHOXEHHE BEKTOpa Ha YUCIIO 1
Paznoxenue BekTopa mo 6asucy Tpéx
91 BEKTOPOB, HE JISKAITUX B OJTHOMN 1
TJIOCKOCTH
92 CkalsipHOE IPOM3BEICHUE 1
93 Brruuciienue yriia Mexry BEKTOpaMH B 1
MIPOCTPAHCTBE
94 [Ipocreiimme 3ama4n ¢ BEKTOpaMu 1
95 [IpocTeitmme 3ama4n ¢ BEKTOpaMU 1
96 [IpocTeitmme 3aa4n ¢ BEKTOpaMU 1
97 [Ipocreiimue 3a1a4u ¢ BEKTOpaMu 1
98 O0001IeHE U cUCTeMAaTHU3alis 3HaHUI 1
99 O0600111eHIE U CHCTEMATH3alAs 3HAHUI 1
100 HToroBast KOHTpoOJIbHAs paboTa 1
101 HToroBast KOHTpoOJIbHAs paboTa 1
102 O06o001eHre u cucreMaTH3aIus 3HaHU ! 1
OBIIEE KOJIMYECTBO YACOB I10 102
I[TPOT'PAMME




11 KIIACC

KoanuectBo yacos DJIeKTPOHHBbIE
Ne Hara nudposbie
Tema ypoka Kontposasbubie | IlpakTtuuyeckue
n/n Bcero u3ydeHusi | oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsl
[ToBTopenue Temsl "KoopanHaTsl
1 BEKTOpa Ha IUIOCKOCTH U B 1
npocTpaHcTee”
5 [ToBTOpenue temsl "CkansipHoe 1
IIPOU3BEJIEHUE BEKTOPOB"
3 [ToBTOpeHnue TeMsl "Brruncienue yria 1
MEXKly BEKTOpaMH B IpocTpaHcTBe"
4 [ToBTOpEeHuEe TeMbl "YpaBHEHHE TPSIMOH, 1
MPOXO/ISIIEH Yyepe3 ABe TOUKH"
5 YpaBHEHUE IOCKOCTH, HOPMAJIb, 1
yYpaBHEHHUE TUIOCKOCTH B OTpe3Kax
5 YpaBHEHHE IOCKOCTH, HOPMAJIb, 1
YPaBHEHUE IUIOCKOCTH B OTpe3Kax
7 BekropHoe npousseneHue 1
3 JInHeliHble HEPABEHCTBA, JIMHENHOE 1
POrpaMMHUPOBAHHE
9 JInHeHbIE HEPAaBEHCTBA, TUHEUHOE 1
MIpOrpaMMHUpPOBaHUE
10 AHanuTUYeCKHue METObI pacuéra yria 1
MEXy IPSIMBIMH B MHOT OI'paHHUKAX
1 AHaJIUTUYECKHE METO/BI pacyéTa yria 1
MEXy INIOCKOCTSIMU B MHOIOTpaHHHUKaX




@dopmyia pacCTOSHHS OT TOUKH 10

12 IJIOCKOCTH B KOOpJMHATaX

13 HaxoxxaeHue paccTossHUI OT TOUKHU 10
TIJIOCKOCTH B KyO€

14 HaxoxaeHnue paccTostHUI OT TOUKH 10
IUIOCKOCTH B NPaBUJIbHON NUPaMUJIE

15 KonTponbhas padbora "Ananuruyeckas
reomerpus”

16 CeueHust MHOT OTPaHHUKOB:
CTaHJAPTHBIE MHOTOTPAHHUKHU

17 CeueHust MHOTOTpaHHUKOB: METOJL
CIIEJIOB
CedeHust MHOT OTpaHHUKOB:

18 CTaHJIapPTHBIE IJIOCKOCTHU, IIEPECCUECHHUS
HPSMBIX U IUIOCKOCTEH

19 [TapannenbHble IpsSMbIe U IITOCKOCTH:
napajiebHble CEYCHUS

20 [TapannenbHble IpsSMbIe U IITOCKOCTH:
pacy€T OTHOUIEHUI
[TapannenbHble IpsMble U IITOCKOCTH:

21 YTJIBI M@Ky CKPEIINBAIOITIMHUCS
IpSMBIMU
[leprienauKyIsIpHBIE MIPSIMBIE U

29 IUIOCKOCTH: CTaHJIapTHBIE Iaphbl

MEPICHINKYIISIPHBIX TNIOCKOCTEN U
NPAMBIX, CHMMETPUU MHOTOT'PAHHUKOB




23

[lepnenaukynspHsle IpsIMbIE U
IIJIOCKOCTH: TEOPEMa O TPEX
MEepPHEeHIUKYIIIpax

24

[IepnieHquKyIsIpHBIE IPSIMBIE U
IIJIOCKOCTH: BBIYUCIICHUS JUIVH B
MHOI'OI'PaHHHUKAX

25

[ToBTOpEHUeE: MIIOIIA M
MHOTOYT'OJIbHUKOB, (QOPMYJIBI JUIS
Iomniaen, cooopakeHus mooous

26

[ToBTOpenue: miomanu
MHOTOYT'OJIbHUKOB, ()OPMYJIIBI JIS
IO e, COOOpaXKeHUsI OA00US

27

[ToBTOpEHUeE: MIOIIA M
MHOTOYT'OJIbHUKOB, )OPMYJIBI JISI
Iomaen, cooopakeHus moxoous

28

[Tmomany ce4eHuit MHOTOIPaHHUKOB:
IUIOIIAU TIOBEPXHOCTEN, pa3pe3aHus Ha
Y4acTH, COOOpaKEHHUs MOT00uS

29

[lnomaan ceyeHnii MHOrOrpaHHUKOB:
TUTOIIATN TIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaXKEeHHs MOA00HS

30

Kontponsnas pabdora "[loBropenue:
MHOI'OI'PaHHUKH, CEYCHUS
MHOTOTPaHHUKOB"

31

O6béM Tenna. O6beM IPSIMOYT OJIBHOTO
napaiesenunena

32

3amaun 00 ynBoeHUH Kyba, o
KBaJpaType Ky0a; O TPHUCEKIUHU yriia




33

CrepeoMeTpuyecKue 3a1a4u, CBSI3aHHbIC
¢ 00BEMOM TIPSIMOYTOJILHOTO
napaJiesienunea

34

[IpukitagHele 3aga4n, CBSI3aHHBIE C
BbIUUCIIEHUEM 00BbEMa IPSIMOYT OJIBHOTO
napajuienenuneaa

35

O06BEM NpsIMOI TPU3MBI

36

CrepeomeTpruueckue 3ajauu, CBI3aHHbIE
C BBIYHUCIIEHUEM 00BbEMOB MPSMOM
MIPU3MBI

37

[IpuknagHeie 3a1a4u, CBI3aHHBIE C
00BEMOM TIPSIMON TTPU3MBI

38

Brraucnenue 06bEMOB Tel C TOMOIIBIO
ornpenenéHHoro uaterpana. Oobém
HAaKJIOHHOM MPHU3MBI

39

Brruncienne 00bEMOB TEI C ITIOMOIIBIO
onpenenéHHoro uaterpaina. O0nEM
MIAPaMHU/IBI

40

®opmyna 00bEMa MUPaMUIBL.
OTHomeHne 00beMOB TUPAMHJL C
O0IIUM YTIIOM

41

®dopmya 00bEMa TUPAMHUIBI.
OTtHoteHre 00bEMOB MHPaAMUT C
O0IIUM yTIIOM

42

CrepeomeTpuueckue 3aJ1a4u, CBSI3aHHbIC
¢ 00bEMaMU HAKJIOHHOM MPU3MBbI

43

CrepeomeTpuiecKue 3aa4um, CBsI3aHHbIC
¢ 00bEMaMy TUpaMU/Ib




[Ipuknanueie 3ana4yn mo reme "OObEMBI

44 Ten", CBsI3aHHbIE C 00HLEMOM HAKIOHHOMN
MIPU3MBI

45 [Mpuknagueie 3agaun 1o Teme "OOBbEMBI
Ten", CBsI3aHHBIE C 00BEMOM MTUPAMHU/TBI

16 [Tpumenenne 00bEMOB. Brruncienue
PacCTOSIHUS A0 MJIOCKOCTH

47 Kontponbnas padora "O6bém
MHOTr'OrpaHHuKa"
unuHapuyeckas HOBEPXHOCTD,

48 00pa3yroIIne WIHHIPAIECKON
MOBEPXHOCTH

49 HMumuaap. [Ipsamoi KpyroBou QUIMHAP.
[1oma e NOBEpXHOCTH HUIUHIPA

50 Konuueckasi moBepXHOCTb, 00pa3yroniue
KOHNYECKOM MoBepxHOCTU. KoHyC

51 CeueHne KOHYCa IIOCKOCTHIO,
MapaAIJIENbHON MIJIOCKOCTA OCHOBAHUSA

59 VYceuénnslit konyc. M300paxenue
KOHYCOB M yCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH U
MOJIHOM OBEPXHOCTH KOHYCA

54 [Tnomane 60KOBOM MOBEPXHOCTH U
MIOJIHOM OBEPXHOCTH KOHYCA
CrepeomeTpuueckue 3a1a4u Ha

55 JIOKA3aTeNbCTBO U BBIYHUCIICHHUE,

IIOCTPOEHUEM CEYEHUN IUINHIPA,
KOHYycCa




56

CrepeomeTpuyeckue 3aauu Ha
JIOKA3aTENIbCTBO U BBIYMCIICHUE,
IIOCTPOEHUEM CEYEHUH IUINHAPA,
KOHYCa

57

HpI/IKJIaI[HBIC 3aga4u, CBA3aHHBIC C
MUJINHAPOM

58

[Ipuxknagaele 3a1auu, CBA3aHHBIE C
LWJIMHIPOM

59

Cdepa u map

60

[lepeceuenue cdeps! U mapa ¢
mockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBIO. By u n3o6pakenue mapa

61

[epeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u cdepsr
TUTOCKOCTBIO. By u m300pakenue mapa

62

VYpasuenune cepsl. [Lnomans chepsr n
€€ yacrteu

63

Cummerpust chepsl 1 mapa

64

CrepeomeTpuueckue 3aa4u Ha
JOKa3aTCJIbCTBO U BBIYUCIICHUC,
CBSI3aHHBIE CO Cepoil U mapowm,
MMOCTPOEHUEM UX CEUECHHH MIIOCKOCTHIO

65

CrepeomeTpuueckue 3aa4u Ha
JO0Ka3aTCIbCTBO U BBIYMCIICHUC,
CBsI3aHHBIE CO CEpOoil U mapom,
MTOCTPOCHHUEM MX CEUCHHH TUIOCKOCTBIO

66

[TpuksaaHble 3a1a491, CBSI3aHHBIE CO
cdepoit u mapom




HOBTOpCHI/ICZ OKPYKXHOCTb Ha

67 IIJIOCKOCTH, BBIYMCIICHUS! B OKPY>KHOCTH,
CTaHJApTHBIE OI00MS

68 Paznuunble KOMOMHAIIMY TEJT BPAIICHUS
Y MHOTOT'PaHHHUKOB

69 3agauu 1o TeMe "Tena ¥ MOBEpPXHOCTH
BpauieHus"

70 3amauu 1o TeMe "Tena ¥ MOBEpXHOCTH
BpaieHus"

71 KonTtponbhas padora "Temna u
MTOBEPXHOCTH BpalieHus"

7 O6neém mumuHApa. Teopema 06 00bEME
MPSIMOTO LUJIMHAPA
Brraucnenue 06bEMOB Tel ¢ TOMOIIBIO

73 onpenenéHHoro uurerpana. O0bEM
KOHYyca

74 IImomaayu GOKOBOM M HOIHOMI
MOBEPXHOCTH KOHYCA
CrepeomeTpuueckue 3aJa4u, CBsI3aHHbBIE

75 C BBIYUCIICHUEM 00HEMOB IIMIUH/PA,
KOHYCa

76 [Ipuknanueie 3ana4yn mo Teme "OObEMBI
Y TUTOIIAN TIOBEPXHOCTEH Ten"
O0bEM 11apa 1 apoOBOro CEKTOopa.

77 Teopema 06 00bEMe mrapa. [Tnomanm

cdepsl. CTepeoMeTpruiecKre 3a/1a4H,
CBSI3aHHBIE C BHIYHCICHUEM 00bEMOB




1rapa, IapoBOro CErMeHTa U IapoBOro
CEeKTOpa

78

[Tpuknagueie 3agaun 1Mo Teme "OOBbEMBI
Ten", cBsI3aHHBIE ¢ 00BEMOM 11apa U
momaeo cheprl. COOTHOIICHUS
MEXTy MIOIIASIMH IOBEPXHOCTEH U
00bEMaMU OAOOHBIX TE

79

[TogoOHEbIE TENa B MPOCTPAHCTBE.
N3menenne o0bEMa pu moj00uu.
CrepeomeTprudeckue 3aJauu, CBA3aHHbIE
C BBIYUCIIEHHEM 00BEMOB TeE U
ILJIOMIAJEH TOBEPXHOCTEN

80

Kontponbnas pabora "[1nomanu
MOBEPXHOCTH ¥ 00BEMBI KPYTIIBIX Ten"

81

JIBM>KEeHMS IPOCTPAHCTBA.
Orobpaxenus. JIBUKEHUS U PaBEHCTBO
¢uryp. O6mmue cBoicTBa IBUKEHUI

82

Bubl niBuxkeHnil: napauiebHbIN
IIEPEHOC, LEHTPAJIbHAs! CUMMETPHUS,
3epKajJbHasi CAMMETPHUS, TOBOPOT
BOKPYT NPAMON

83

[IpeobpazoBanus nomoowus. [Ipsimas u
cdepa Diinepa

84

I'eomeTpuueckue 3a1aun Ha
NPUMCHCHUC IBUIKCHUSA

85

Kontponbnas padora "BekTopsl B
MPOCTpaHCTBE"




86

Ob6o6maromniee nopropenue 11 nmonaruit
1 MeTO/I0B Kypca reomerpuu 10-11
KJ1aCCOB, CHCTEMaTH3AIINs 3HAHMIA:
"IlapamienbHOCTb MPSIMBIX U
IUIOCKOCTEH B TPOCTPAHCTBE"

87

Oo6o6maromee mopropenue 11 moHsaTui
1 MeToJI0B Kypca reomerpun 10-11
KJ1acCOB, CHCTEMaTH3allis 3HAHUI:
"Bektopsl B mpocTpaHcTBe"

88

Ob6o6maromee nopropenue 11 nmoHarui
1 MeTO/I0B Kypca reomerpuu 10-11
KJ1aCCOB, CHCTEMaTH3allUs 3HAHUIA:
"BekTopsl B mpocTpaHcTBe"

89

Ob6o06maromiee nopropenue 11 nmonarui
1 MeTO/I0B Kypca reomerpun 10-11
KJ1aCCOB, CUCTEMAaTH3aINsI 3HAHWI:
"O6beM MHOTOrpaHHUKA"

90

Ob6o6maromiee nopropenue 11 monaruit
¥ METOJIOB Kypca reomerpuu 10-11
KJ1aCCOB, CHCTEMaTH3AINs 3HAHMIA:
"O0beM MHOrorpaHHuka"

91

Ob6o6maromee nopropenue 11 monaruit
U MEeTOo0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3alHsl 3HAaHU:
"TLiomia M NOBEPXHOCTH U O0BEMBI
KpYIJIBIX Ten"

92

Ob6o6maromee nopropenue 11 nmonarui
¥ METOJIOB Kypca reomerpuu 10-11
KJIACCOB, CUCTEMAaTH3aI1sI 3HAHUM:




"Tlnomaam mOBEepXHOCTH B 0OBEMBI
KpyrJibIx Ten"

93

Hrorosas koHTponbHas paboTa

94

Hrorosas xoHTponbHas paboTa

95

[ToBTOpenue, o6o0IIEeHNE U
cucTeMaTu3alus 3HAHUI

96

Hcropus pa3BUTHS CTEPEOMETPHUH KaK
HAYKU U €€ pOilb B pPa3BUTUU
COBPEMEHHBIX NHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHH

97

Hcropus pa3sBuTHsA CTEPEOMETPUH KaK
HAYKU U €€ pOilb B pPa3BUTUU
COBPEMEHHBIX NHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHH

98

Hcropus pa3BUTHSA CTEPEOMETPUN KaK
HAyKU U €€ POJib B Pa3BUTHU
COBPEMEHHBIX UHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOIOTUI

99

Ucrtopust pa3BuTHS CTEPEOMETPUN KaK
HAyKH U e€ poJib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI

100

Hcropus pa3BUTHS CTEpEOMETPUH KaK
HayKH 1 €€ poiib B pa3BUTUHU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOIOT U

101

Hcropus pa3BuTHs cTEpeOMETPUH Kak
HayKd U €€ poJib B pa3BUTUHU




COBPCMCHHBIX WHKCHCPHLIX U
KOMITBIOTCPHBIX TEXHOJIOT Uit

Hcropus pa3BuTHS CTEPEOMETPUN KaK
HAyKHU U €€ POJIb B Pa3BUTHHU

102 1
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITbIOTEPHBIX TEXHOIOT U
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOCHHSI OCHOBHOM
NpoBePsIeMOro .
o0pa3oBaTe/IbHOW MPOrpaMMBbl CpeHero o01ero 00pa3oBaHus
pe3yjabTarTa
7 I'eometpus
7.1 OmnepupoBaTh MOHITUSMH: TOUKA, TIPSMasi, IIIOCKOCTh
79 [TpuMeHATh aKCHOMBI CTEPEOMETPUH U CIIEICTBHS U3 HHUX MPH PELICHUH
' reOMETPUYECKHX 33134
73 OmnepupoBaTh TMOHATHSAMHU: TAPAUICIBHOCTh M IMEPIEHIUKYIIPHOCT
' HPSIMBIX U TJIOCKOCTEH
74 KnaccugunupoBars B3auMHOE PacIloOIOKEHHE MPSIMBIX W TUIOCKOCTEH B
' POCTPAHCTBE
OmnepupoBaTh MOHATUSAMH: JIBYTPAHHBIA YroJl, TpaHU JBYIPAaHHOTO YrIiia,
7.5 pedpo IBYrpaHHOTO YIiia, IMHEHHBIA Yroi ABYrPaHHOTO YTJja, TpajycHast
Mepa JIBYTPaHHOIO yriia
76 OmnepupoBaTh HOHSATHSMH: MHOTOTPAHHUK, BBITYKJIBIA W HEBBITYKIIBINA
' MHOT'OI'paHHHK, 3JIEMEHTHI MHOTOTPaHHUKA, TPABHIILHBIA MHOTOTPAHHUK
27 PacniozHaBaTh OCHOBHBIE BHJbBI MHOTOTPAHHUKOB (MHMpaMuja, MPU3Ma,
' IPSIMOYTOJIBHBIN TapaJUIeIICIHIIe, Ky0)
KnaccupunupoBarh  MHOTOrpaHHMKHM,  BBIOMpasi  OCHOBaHHMS s
73 Kki1accuukanuu  (BBINYKJIBIE WM HEBBINYKIBIE  MHOTOTPAaHHUKH,
' NpaBUWIbHBIE MHOTOTPAHHHMKH, TIPSAMbIE W  HAKJIOHHBIC MPU3MBI,
napauIeNIeTUIe/Ibl )
79 OmnepupoBatb MOHSATHSIMH CeKymIas TUIOCKOCTB, cedeHue
' MHOTOTPaHHHKOB
710 OOBSICHATh ~ NPUHLMIIBI  TTOCTPOCHUSI  CEYCHUH  MHOI'OIPaHHUKOB,
' UCIIONB3Ys METOJI CIIEIOB
CTpouTh CeYeHHS MHOTOIPAaHHMKOB METOAOM CIIEAOB, BBIITOIHSITH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTY:
BUJ] CBEPXY, COOKY, CHU3Y
Pemrate 3aaun Ha HAXOXJICHHE TE€OMETPHUECKUX BEIMYHMH MO 00paslamM
WIN QJITOPUTMaM, MPHUMEHSS W3BECTHBIE AaHAJUTUYECKHE METOABI TPH
7.12 pelIeHNH CTAaHAAPTHBIX MAaTEeMaTHYeCKMX 3aJad Ha BBIUYMCIICHHUE
pacCTOSHUN MEXIy JABYMSI TOYKAaMH, OT TOYKH 1O MPSMOHM, OT TOUKHJIO
TUTOCKOCTH, MEKY CKPEIIHBAIOIIMMHUCS TPSIMBIMH
713 Pemate 3aaun Ha HaXOXJICHNUE FEOMETPUYECKUX BEJIWYMH IO 00pasnam

WM aJIrOpUTMaM, MNPUMCHAA HW3BCCTHBIC AHAIIUTHYCCKUEC MCETOABLI ITPU




pELIEHNN CTaHJAPTHBIX MAaTEMaTHMYECKHUX 3a/lad Ha BBIYMCICHHUE YIJIOB
MEXAY CKPEIIMBAIOIMMHUCI NPSIMBIMH, MEXAY NPSAMON U IUIOCKOCTBIO,
MEX]y TIIOCKOCTSIMH, IBYTPaHHBIX YIJIOB

Bbruaucnarte 00bEMBI M IIOHIAJM  TOBEPXHOCTEH MHOTOIPAaHHHKOB
(mpu3ma, nupamMua) ¢ MpuMeHEeHHEM (OpMYyII, BEIUUCIATH COOTHOIICHUS

714 MEXIY  IUIOLaAsIMU IIOBEpPXHOCTEH, o0béMamu OJI0OHBIX
MHOT'OI'paHHHKOB
715 OmnepupoBath TOHSATHSIMH: CHMMETPUS B TPOCTPAHCTBE, LEHTP, OChb U
' IUIOCKOCTh CUMMETPHUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUU (PUTYPHI
W3Bnekath, mpeoOpa3oBBIBATH M MHTEPIPETUPOBATH WH(GOPMALUIO O
7.16 IIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTYypax, MpPEICTaBICHHYI Ha
gepTexax U pUCyHKax
[IpumensaTh reomerpuueckue (GaxThl A PEIIEHUS CTEPEOMETPHUECKUX
7.17 3a7a4, MPEANoNararolliX HECKOJBKO IIAaroB PELIEHUS, €CIIH YCIOBHUS
IPUMEHEHUS 33J]aHbl B ABHOM hopme
718 [IpumensTh TpocTeiiline NporpaMMHBIE CPEACTBA M DIIEKTPOHHO-
' KOMMYHHKAIIMOHHbBIE CUCTEMBI IIPH PEILICHUH CTEPEOMETPUUECKUX 3a1a4
719 ITpuBOANTE NMpUMEpPBl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B MpUpOIE U
' KU3HH, PACIIO3HABATH IPOSIBIICHHE 3aKOHOB T€OMETPHH B UCKYCCTBE
[TpuMeHsTH MONTyYeHHBIE 3HAHHUS Ha TIPAKTUKE: aHATM3UPOBAThH PEaTbHbIC
CUTYalLlUU U IPUMEHSATh U3Y4YEHHBIE TOHATHUS B TIPOIIECCE MTONCKA PEIIeHUS
MaTeMaTH4eckKd  COpMyJIUMpOBAaHHOM  MpoOJIeMbl,  MOAEIMPOBATH
7.20 peanbHBIE CHTYyallUd Ha S3BIKE T'€OMETPUH, UCCIEIO0BaTh MOCTPOCHHEIC
MO/IEITU C UCTIOIH30BaHNUEM I'€OMETPUYECKHUX ITOHATHH 1 TEOpEM, armapara
anreOpbl, pelaTh MPAKTUYECKHE 3aJadM, CBSI3aHHbIE C HaXOXKICHUEM
Te€OMETPHUECKUX BEITHYNH
11 KIIACC
Kon .
IIpoBepsieMble peAMeTHbIE Pe3yJbTAThHI 0CBOCHHs OCHOBHOM
NpPOBePsIEMOro .
o0pa3oBaTe/IbHOW MPOrpaMMBbl CpeHEro o01ero 00pa3oBaHus
pe3yJabTarta
6 I'eometpus
OmnepupoBaTh MOHATUAMM: LWIMHIPUYECKas MOBEPXHOCTh, 00Opa3yole
6.1 LWIMHIPUYECKOH IMOBEPXHOCTH, LMIMHJIpP, KOHUYECKas I[1OBEPXHOCTb,
' oOpasyromue KOHHUYECKOH  IOBEpXHOCTH, KOHYC, chepuueckas
MIOBEPXHOCTh
6.2 PacrnioznaBaTh Tena BpauieHus (IHIMHAP, KOHYC, chepa U map)
6.3 OOBACHATH CLIOCOOBI TOTYYECHHUS T BpAICHUs
6.4 KnaccugumnupoBars B3auMHOE pacrioiokeHue chepsl U MmI0CKOCTH




6.5

OnepupoBaTh TOHATHSMH: IIIAPOBOM CETMEHT, OCHOBAaHHME CETMCHTA,
BBICOTAa CErMEHTa, IIAPOBOM CIIOW, OCHOBAHWE IIAPOBOTO CJOS, BBICOTA
IIAPOBOT'0 CJI0sI, IIAPOBON CEKTOP

6.6

Beruncnsate 00BbEMBI M TUIOMIAAM IOBEPXHOCTECH TN BpAIICHHS,
TEOMETPUUYECKUX TeN ¢ IPUMEHEHHEM (HOpMYyIT

6.7

OmnepupoBaTh NOHSATHSAMU: MHOTOIPDAaHHMK, BIIMCAaHHBIA B cdepy u
OIMCAHHBIN OKOJIO cdepsbl, chepa, BIUCAHHAS B MHOIOI'PAaHHUK WJIN TEJI0
BpalICHUs

6.8

BBIYHCIATE COOTHOIIEHUS MK Ty TUTOIIA IIMHU ITOBEPXHOCTEH U 00bEMaMu
MOAOOHBIX TEN

6.9

N300paxkath n3y4aeMble GUTYphl OT PYKA U C MPUMEHEHHEM IMPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB

6.10

BoeinmonHATh (BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PHUCYHKOB MPOCTHIX
00bEMHBIX (GUTYp: BUI CBEpXy, COOKY, CHH3Y; CTPOUTH CEUEHHS Tell
BpalieHus

6.11

W3Bnekarb, WHTEPNpPETHUPOBaTH M MPEOOpPa3OBbIBaTh HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPHUYECKUX (UTYpax, MpPEACTaBICHHYIO Ha
Yyeprexkax U puCyHKax

6.12

[IpumensaTh reomerpuueckue (HaKkThl I PEIICHUS CTEPEOMETPUUECKIX
3a/1a4, MPEANOJIArarolliX HECKOJbKO IIaroB pELICHMS, €CIU YCIOBHUSA
MIPUMEHEHUS 33/IaHbI B IBHOU (hopMe

6.13

OnepupoBath MOHITHEM: BEKTOP B IPOCTPAHCTBE

6.14

BBIIOTHATE JEHCTBUS CIIOKEHUST BEKTOPOB, BBIUMTAHUS BEKTOPOB U
YMHOXXCHHSI BEKTOpa Ha YUCIO, OOBSCHATh, KAKUMU CBOHCTBAMH OHH
o0xagaroT

6.15

HpI/IMeHHTB IMpaBUJIO IMapaJuICJICIIUIICAa ITPHU CJIIOKCHHUHN BCKTOPOB

6.16

OHCpI/IpOBaTB IHNOHATHUAMU: IOCKAPTOBbBI KOOPAUWHATBI B IIPOCTPAHCTBC,
BCKTOp, MOAYJIb BCKTOpA, PpaBCHCTBO BCKTOPOB, KOOPAWHATBI BEKTOpPA,
yroia MCXKAY  BCKTOpaMu, CKaJIIpHOC MMPOU3BCACHUC BCKTOPOB,
KOJUIMHCAPHLBIC 1 KOMIIJIAHAPHBIC BEKTOPHI

6.17

Haxonute cymmy BEKTOPOB M NIPOU3BEAEHUE BEKTOpPAa HA YHUCIO, Yroil
MEXJly BEKTOpaMH, CKaJsIpHOE MPOU3BEJIEHUE, PACKIIaAbIBaTh BEKTOP 110
JIBYM HEKOJUIMHEAPHBIM BEKTOpam

6.18

3aI[aBaTI> IIJIOCKOCTb YPABHCHHUEM B I[eKapTOBOﬁ CUCTEMEC KOOpANHAT

6.19

Pemrats HpOCTGﬁIHPI@ TCOMCTPHUYCCKUC 3a1a4u Ha IPUMEHCHUC BEKTOPHO-
KOOpJAUHATHOIO METOa

6.20

Pemate 3agaun Ha AOKa3aTEIbCTBO MaTeMaTHYECKHX OTHOIICHHUN M
HaX0XIACHUEC I'COMCTPHUUICCKHUX BCINYHH I10 o6pa3uaM HJIN aJIrOpUTMaM,
IIPUMCEHAA HN3BECTHBIC METOJBI npu peliCcHNN CTaHJapPTHBIX
MATEMAaTHYCCKHX 3aaa4




6.21

HpI/IMeH}ITB HpOCTeI\/'IIJ_II/Ie INporpaMMHBIC CpEACTBA W  JJICKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCIICHUN CTCPCOMETPUUCCKUX 3a1a4d

6.22

[IpuBOIUTH MpUMEPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MpPUPOIE U
YKU3HH, pACIIO3HABATH MPOSBICHUE 3aKOHOB T'€OMETPHUH B UCKYCCTBE

6.23

[IpuMeHaTh OTyUYEeHHBIE 3HAHUS HA MPAKTUKE: aHAJTU3UPOBATh PeaTbHBIC
CUTYallUH U PUMEHSTh U3yUYEHHBIE MOHSATHUS B IPOLIECCE MOMCKA PEIICHUS
MaTeMaTHuyecku  cHOpMyNIHpPOBAaHHOM  TPOOJIEMBbI,  MOAETUPOBATH
peasbHbIe CUTYallMM Ha SI3bIKE T€OMETPHHU, HCCIENOBATh MOCTPOCHHBIC
MOJIEJIY C UCII0JIb30BAHUEM F€OMETPUYECKUX IMOHATUM U TEOpPEM, arrnapara
anreOppl, pemiath MpaKTUYECKUEe 3a7ayd, CBS3aHHBbIE C HaXOXKICHUEM
TEOMETPUUYECKUX BETUINH




ITPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

IIpoBepsieMblii 371eMEHT COiePKAHUS

I'eomerpus

7.1

OCHOBHBIE TOHATUS CTEpEOMETpUM. Touka, IpsiMasi, MJIOCKOCTb, IPOCTPAHCTBO.
ITonsiTHE 00 aKCMOMATUYECKOM ITOCTPOEHUU CTEPEOMETPUN: AKCHOMBI CTEPEOMETPHUU
U CJEICTBUS U3 HUX

7.2

B3auMHOe  pacnonoxkeHue OpSAMBIX B IPOCTPAHCTBE:  IMEepECcEeKaroluecs,
NapajuleJbHblE M CKpemuBaroluecs mnpsMble. I[lapamnenbHOCTh NpSAMBIX U
IUIOCKOCTE B NPOCTpaHCTBE: MapajuleNbHble MpsMble B  NPOCTPAHCTBE,
NapajyIeIbHOCTh TPEX MNPSAMBIX, HNApaLIENbHOCTh IPAMOW M IJIOCKOCTU. YIUIBIC
COHAIIPABJICHHBIMM CTOPOHAaMH, Yrojl MeXJy MNpsSAMbIMH B IPOCTPAHCTBE.
[TapannenbHOCTh IUIOCKOCTEN: MapajuieNbHble MJI0CKOCTH, CBOWCTBA MapauleIbHbIX
mwiockocTei. Ilpocteifine nmpocrpaHcTBEeHHbIE (UIYpBl HA IJIOCKOCTH: TETPadp,
KyO, mapajuiesenue;], NoOCTPOSCHHE CeUSHHM

7.3

[lepneHuKyIApHOCTh TPSAMOM M IUIOCKOCTU: HEPHEHAMKYISIPHbIE NpsSMblE B
IIPOCTPAHCTBE, IPSMBIE MapaJUIEIbHbIE U MEPIEHANKYIIIPHBIE K IIIIOCKOCTH, IPU3HAK
MEPIEHANKYISIPHOCTH IPSIMOM U INIOCKOCTH, TEOpEMa O MPSAMOU MEePIICHAUKYIISIPHON
IJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YT OJI MEXKY IPSMON U IUIOCKOCTbIO, IBYTPAHHBII
yroJ, IMHEWHBIN YroJl ABYTPaHHOro yria. [leprneHuKymsp 1 HaKJIIOHHBIE: PACCTOSHUE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSMOH J10 TIJIOCKOCTH, TPOEKIUs GUTYPHI Ha
IJIOCKOCTb. [lepneHIuKynapHOCTb TUIOCKOCTEN : MPU3HAK MEPIEHANKYISIPHOCTH ABYX
mI0ckocTel. Teopema o TpEX NepHeHAUKYIIApax

7.4

[loHsiTHE MHOrOrpaHHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBIMYKIIbIE H
HEBBIITYKJIbIE MHOIOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. [Ipu3ma: Nn-yronpHas
MpU3Ma, TpaHU U OCHOBAHMSI MPU3MBI, IpsIMas U HAKJIOHHAs MpPU3MbI, OOKOBas U
IIOJIHAs TOBEPXHOCTh Npu3Mbl. [lapannenenunen, npsMOyroJibHbIN NapauIeIeIUIe
u ero cBouctia. [Iupamuaa: N-yrompHas nupamuaa, FpaH U OCHOBAaHUE NMHPAMU/IBI,
OOKOBast ¥ MOJHAsE IOBEPXHOCTh TMHPAMHIBI, NPABHIIbHAS U YCEUCHHAs MHpaMHJIA.
DneMeHTbl Tpu3Mbl W nupamuibl. [IpaBUiIbHbIE MHOTOIpaHHHUKHU: TOHSITHE
MPaBUJILHOIO MHOIOIPAHHMKA, MpaBWJIbHAs NIpU3Ma U MpaBWIbHAs MUpaMuia,
MpaBWJIbHAS TPEYrojibHas MUpaMUAA U MPaBUIbHBIN TeTpasap, KyO. [Ipencrasnenue
O TPaBWJIBHBIX MHOIOI'DAaHHUKAX: OKTa3Jp, AOACKa’aAp U ukoca’apyrue CeueHus
MIPU3MBI U TUPaAMUbI

7.5

CI/IMMeTpI/IH B IIPOCTPAHCTBE: CUMMETPHUA OTHOCUTEIIBHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
OJEeMEHTBI CUMMCTPUHU B nupamMuyjaax, napajiejacnuieaax, MMpaBHUJIbHBIX
MHOT'OIr'paHHUKax

7.6

Bbluncnenue 371€MEHTOB MHOIOTPaHHMKOB: pEOpa, auaroHanu, yriel. [lnomans
OOKOBOIl TOBEPXHOCTM M TIOJTHOM IOBEPXHOCTH MPSAMOM MPU3MBI, ILJIONIA]b




OCHOBaHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTH MpsiMOi mpu3Mbl. [lnomans 6okoBoi
MIOBEPXHOCTH M TOBEPXHOCTH IPABWIBHOM NHMpaMHUIABI, TeOpeMa O ILIOMAIH
yceuéHHo nupamuibl. [lonsTie 06 06bpéMe. OOBEM NUpPaMUIbL, TPU3MBI

7.7

[Tono6HubIe Tena B mpocTpancTBe. COOTHOIIEHUSI MEKY IIJIOUIAASIMU IOBEPXHOCTEH,
00BbEMaMH MOTOOHBIX TE

11 KJIACC

Kon
6

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

I'eomerpus

6.1

HunuHapudeckas MOBEPXHOCTh, 00pa3yIoIe UINHAPHIECKON TOBEPXHOCTH, OCh
[UIHHIPUIECKON MOBEpXHOCTH. L[MaMHAP: OCHOBaHUSA W OOKOBas MOBEPXHOCTH,
oOpa3ytomas U OCh, TUIOMIa b OOKOBOM U TTOJHON TOBEPXHOCTH

6.2

Konunueckass TOBEpPXHOCTh, 00pa3yroIIMe KOHWYECKOW IMOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOU MoBepXxHOCTU. KOHYC: OCHOBaHME U BEpIIMHA, 00pa3yromast
U OCb, TJIOIIA] b OOKOBOI! U IMOJHOM MOBEPXHOCTHU. Y CEYEHHBIN KOHYC: 00pa3yolne
Y BBICOTA, OCHOBAHMS U OOKOBasi TOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paanyc, JuaMeTp, TIoaab TOBEPXHOCTH cdepbl. BzanmHoe
pacnionoxeHure chepbl M IUIOCKOCTH, KacaTelbHas IIOCKOCTh K cdepe, miomanb

cdepsl

6.4

I/I306pa)KCHI/IC TCJI BpallICHUS Ha IMIJIIOCKOCTHU. Pa3BépTKa HUJIIMHApPA 1 KOHYCa

6.5

KOM6I/IHaL[I/II/I TCJI BpallCHHUA W MHOI'OI'PAHHUKOB. MHuor Or'paHHUK, OIMCaHHBIN
OKOJIO C(i)epbl, C(bepa, BIIMCAHHAA B MHOI'OI'PaHHHUK, WJIX TCJIO BPpAlICHHA

6.6

[Tonstue 06 o6béme. OcHOBHBIE cBOMCTBAa 00bEMOB Ten. Teopema 00 o0bEMe
NPSMOYTOJIEHOTO TTapajulesienumea u cieacTBus u3 He€. OO0bEM ImumHIpa,
koHyca. O0BEM mapa u miomaab cheps

6.7

[MomoOupie Tema B  mpoctpaHcTBe. COOTHOIICHHS MEXIY — IUIOIIAISIMU
MOBEPXHOCTEH, 00bEMaMU OJOOHBIX TeEl

6.8

Ceuenust nuauHApa (MapajuleIbHO M MEPIEHAUKYISIPHO OCH), CEUeHHs] KOHyca
(mapasuienbHOEe OCHOBaHMIO U IPOXOJIAIIEE Yepe3 BEPIINHY), CEUEHNUs Iapa

6.9

BekTop Ha miockocth U B mpocTpaHcTBe. CI0KEHHE M BBIUMTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4uciio. Pa3noxkeHne BeKTopa mo TPEM HEKOMILJIAHAPHBIM
BekTopaMm. IlpaBuno mnapauienenunena. Pemenue 3aaad, CBS3aHHBIX C
MIPUMEHEHUEM TPaBUJI ACUCTBUH C BEKTOPAMHU

6.10

[IpsimoyronbHas cucTteMa KOOpAWHAT B MpocTpaHcTBe. KoopauHaTel BeKTOpa.
[Ipocreifine 3amaud B KOOpAMHATaX. YTON MeXAy Bekropamu. CkaispHoe
MPOU3BEJICHUE BEKTOPOB. BhIUUCIICHUE YITIOB MEXKIY HPSIMBIMU U TIIOCKOCTSIMHU.
KoopanHaTtHO-BEKTOPHBINM METOJI IPU PEIICHUU T€OMETPUUYECKIX 3a/1a4




IPOBEPSIEMBIE HA EI'D 110 MATEMATUKE TPEBOBAHUS K
PE3YJBbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
INPOTPAMMBI CPEJHEI'O OBILIEI'O OBPA3OBAHUSI

Kon
NPOBEPSIEMOT0
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHUSA K NMPEAMETHBIM Pe3yJIbTaTaM O0CBOCHHS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CPeIHEro 0011ero
o0pa3oBaHus

Brnanenne MmerogaMu J0Ka3aTeNbCTB, ANTOPUTMAMM PELICHHS 3ajady;
yMeHue (GopMyIMpOBaTh U ONEPUPOBATH IOHSTUSAMH: OIpEEIECHUE,
aKCMOMa, TeopeMma, CJIEACTBHE, CBOMCTBO, NPU3HAK, JOKA3aTENIbCTBO,
pPaBHOCHIIbHBIC (POPMYIMPOBKU; IPUMEHSTH UX; YMEHUE (POPMYITUPOBATH
00paTHOE M IPOTUBOMNOJIOKHOE YTBEPXKAECHUE, NPUBOAUTH IPUMEPHI U
KOHTPIIPUMEpPHI, HUCIONb30BaTh METOJ MaTeMAaTU4YeCKOH WHAYKIHH;
IIPOBOANUTH  JOKA3aTENIbHBIE PAacCyXAECHUsS IIpU pELICHUH 3aj]ad,
OLICHMBATh  JIOTMYECKYI0 IPaBWJIBHOCTb  PACCYXIECHMH; yMEHUE
ONEepPUPOBATh MOHSTUSIMU: MHOXECTBO, MOJMHOXKECTBO, OMEpaluyl Haj
MHOKECTBaMH; YMEHHE HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH
anmapart JijIs OIMCaHUs PEalbHBIX IIPOLIECCOB U SIBJICHUM U IIPU PELLICHUN
3a7a4y, B TOM 4YHCIE U3 JAPYruX Yy4eOHBIX MPEIMETOB; YMEHHE
OIepUpPOBaTh MOHATUAMU: Tpad, CBA3HBIN rpad, AepeBo, UKI, rpad Ha
IUIOCKOCTH; yMEHHE 3aJaBaTh W ONMCHIBaTh Trpadbl pa3sIUYHBIMU

crioco0aMu; UCTIOIb30BATh Tpadbl MPHU PEIIeHUH 3a/1a4

YMeHne onepupoBaTh MOHATHUSIMH: HATYpPAJIbHOE YHUCIIO, LEJI0€ YHUCIO,
CTENEHb C LIENbIM [10Ka3aTelIeM, KOPEHb HATYpPAJIbHOU CTENEHH, CTEIIEHb
C palMOHAJIBHBIM  IIOKAa3aTeleM, CTENeHb C  JEHCTBUTEIbHBIM
mokasaresneM, Jorapum uucia, CHHYC, KOCHHYC U  TaHI€HC
IIPOU3BOJIBHOTO YHCJIA, OCTAaTOK II0 MOJYJI0, PAlUOHAIBHOE YHUCIIO,
UPpALMOHATIBHOE  YMCIIO,  MHOXECTBAa  HATypaJbHbIX,  IEJbIX,
palMOHANbHBIX, JCHCTBUTEIBHBIX UHCEN; YMEHUE MCIIOJIb30BAThH
MPU3HAKHA JIETUMOCTH, HaUMEHBIINI OOUIMI NIEeNUTEeNh W HAaMMEHBIIee
ofrmiee kpaTHoe, anroput™ EBKinga mpu peleHuu 3a1a4; 3HaKOMCTBO C
pa3NIMYHBIMM ~ TO3UUMOHHBIMM ~ CHUCTEMaMH  CUMCIEHHUS; yMEHHE
BBITIOJIHATh BBIUMCIICHUE 3HAUEHUN W NpeoOpa3oBaHUsl BBIPAKEHUH CO
CTENEHsIMH U JorapupmMamu, IpeoOpa3oBaHUs JpOoOHO-paMOHATIBHBIX

BBIPDAKECHMI; YMEHHUE OIEpUPOBATh IMOHATUSMHU: MOCIEI0BATEIBHOCTb,




apudmeTndeckas mporpeccus, reOMeTpuuecKas mporpeccusi, 0eCKOHEYHO
yOBIBatolass  reOMETpUYecKass  IPOrPeccHs; yMEHHE  3a/1aBaTh
MOCJIEIOBATEIFHOCTH, B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX POPMYII;
YMEHHUE ONEepPUPOBATh MOHATHAMH: KOMILJIEKCHOE YHCIIO, CONMPsHKEHHBIC
KOMIUIEKCHBIE YUCIIa, MOAYJb U apryMEHT KOMIUIEKCHOTO 4Kcia, (hopma
3aMUCcy KOMIUIEKCHBIX Yucel (TeoMeTpuyecKas, TPUTOHOMETpUYecKas U
anreOpanyeckas); yMeTb MNPOU3BOAUTH apU(PMETHUECKUE IEHCTBUS C
KOMILJIEKCHBIMA ~ YUCJIAMH; TPUBOJUTH TPUMEPHI  HCIIOJIB30BAHUS
KOMILJIEKCHBIX YHCEJ;, ONEpUpPOBATh MOHATHAMHU: Marpuua 2x2 u 3x3,

OIMpPCACIINTECIIb MAaTPUIIBI, FGOMeTpI/I‘IGCKI/Iﬁ CMBICJT OTTPCACIIUTECIIA

YMeHne onepupoBaTh MOHSATHUSMHU: pallMOHAIBHBIC, WPPALUOHATIBHBIC,
MOKa3aTeNbHbBIE, CTENEeHHbIE, JorapuMuueckue, TPUTOHOMETPUUECKUE
yYpaBHEHUSI W HEPABEHCTBA, HX CHCTEMbI; YMEHHE ONEPHUPOBATH
MOHATUSMU: TOXAECTBO, TOXJIECTBEHHOE MPeoOpa3oBaHUE, ypaBHECHHE,
HEPaBEHCTBO, CHCTEMa YypaBHEHUH M HEPABEHCTB, PaBHOCUIBHOCTH
YpaBHEHUH, HEPABEHCTB U CHUCTEM; YMEHUE peliaTb YpaBHEHUS,
HEpPaBEHCTBA U CHUCTEMBI C TOMOIIBIO PA3TUYHBIX MNPUEMOB; pEIIATh
ypaBHEHUs, HEPABEHCTBA M CHCTEMBI C IapaMeTPOM; TMPUMEHATH
ypaBHEHUS, HEPABEHCTBA, UX CHUCTEMBI JJIS PELICHUS MaTeMaTHYeCKHX

3a4a4 1 3a/1a4 U3 Pa3JIMIHbIX oOnacreit HAayKu U peaanoﬁ KHU3HHU

VYMeHue omnepupoBaTh NOHATHAMM: (DYHKIMS, YETHOCTh (DyHKIUH,
HNEPUOJUYHOCTh (PYHKLUHU, OrPaHMYEHHOCTh (DYHKIMH, MOHOTOHHOCTbH
¢byHKIMH, SKCTpeMyM (DYHKIMH, HanOOJbIllee U HAUMEHbIIIee 3HaYCHUs
(GyHKIMU Ha IPOMEXYTKE, HENpepbIBHAs (PYHKIUS, aCHMIITOTHI rpaduka
GbyHKIMY, NIepBas U BTOpas MPOU3BOJHAA (DYHKIMH, T€OMETPUUYECKUH U
¢u3nyeckuil CMbICT TPOU3BOJHOM, IepBOOOpa3Has, ONpeneTIEHHBIN
MHTETpaj], yMEHUE HaXOAWUTh aCUMITOTHI rpaduka (yHKUHUU; YMEHHE
BBIYMCIIITH  IIPOM3BOJHBIE CYMMBI, IPOM3BEACHUSA, YAaCTHOIO H
KOMITO3UIMK (DYHKIMM, HAXOIUTh YpaBHEHHE KacaTeIbHON K TpaduKy
GyHKLIMU; YMEHHE HaXOOUTh MPOU3BOJHBIE AJIEMEHTAPHBIX (YHKLUH;
YMEHHUE HCIONIb30BaTh MPOM3BOAHYIO Ul HUCCICAOBaHMUS (DYHKIIHH,
HaXOAUTh HaumOOJIbIIME W HAUMEHbIINE 3HAYEHWs] (PYHKLMH; CTPOUTH
rpadMKd MHOTOYICHOB C MCIIOJIb30BAaHUEM aIlllapaTa MaTeMaTHYeCKOro
aHa/ln3a; TPUMEHATh MPOM3BONHYIO Ul HAXOXKACHHUS HAWIY4LIETrO
pellieHus] B NPUKIAAHBIX, B TOM YHCIE COLUAIBHO-DKOHOMUYECKUX U

(bu3HUeCKUX 3a/1a4aX; HAXOIUTh TUIOMIAIN U 00BEMBI PUTYp C TTOMOIIHIO




HHTCrpaia;, NpuBOJAUTH NPUMCPLI MATEMATUYCCKOTIO MOACIHNPOBAHUA C

noMoIIsio auphepeHnnanbHbIX ypaBHEHUH

YMeHue onepupoBaTh MOHATUAMHU: Tpapuk (QyHKUMH, oOpaTHas
byHKkIus, KoMno3unus (GyHKUWH, JTUHEWHas (QYHKIUS, KBaapaTHUHAS
byHKIMs, — panuoHaNbHAs — (QYHKIOHA, CTETIeHHAs byHKIHA,
TPUTrOHOMETpUYECKHE  (DYHKIUH, OOpaTHbIE TPUTOHOMETPHUECKHE
GyHKIMU, TOKa3zaTelbHas M Jorapupmuyeckas (QyHKIMM; yMEHUe
CTpOUTH TpaUKKU H3YyYEHHBIX (YHKUUH, BBIIOIHATH MPeoOpa3zoBaHUs
rpaduKoB (QpyHKINI, HCIIOIB30BATH TPAPHKH JUTSI H3YUEHUS TIPOIIECCOB H
3aBUCUMOCTEH, NPH PELICHUHU 3aJad U3 APYrMX Y4EOHBIX MPEIMETOB U
3ajlay U3 peasIbHOW JKU3HU; BBIPAXaTh (OPMyJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; UCIIOIb30BATh CBOMCTBA M TpapUKH (HYHKIMH AT peleHus
yYpaBHEHMI, HEPABEHCTB M 3a/Ja4 C IapaMeTpaMH; H300pakaTh Ha
KOOPJIMHATHOM INIOCKOCTH MHOKECTBA PELICHUI ypaBHEHUH, HEPABEHCTB

Hn UX CUCTEM

YMeHue pemarb TEKCTOBbIE 3aJayd pPa3HbIX TUIOB (B TOM 4HCIE Ha
IPOLIEHTHI, 10JIM U YacTH, Ha JBM)KEHUE, paboTy, CTOMMOCTh TOBAPOB U
yCIyT, HAJIOTH, 3aJ]aud U3 00JacTH YIpaBJIEHUS JINYHBIMA U CEMEHHBIMU
(¢uHaHCAMM); COCTaBIATH BBIPAKEHUS, YPAaBHEHMs, HEPAaBEHCTBA M HUX
CHUCTEMBI IO YCJIOBMIO 3aJa4H, MCCICNOBaTh IOIYYCHHOE PEUICHHE U
OLIEHUBATh IPaBIONOJO0OHOCTh pPE3YyJIbTATOB; YMEHHE MOJAEIUPOBATH
peallbHbIE CUTyallud Ha SA3BIKEC MATEMAaTUKU; COCTABIATH BBIPAXKCHMUS,
YpaBHEHUs, HEPABEHCTBA M MX CHUCTEMBI 110 YCJIOBHMIO 33J]a4H,
UCCIIE0BATh ITOCTPOCHHBIE MOJCIM C HCIIONB30BAHMEM AaIIapara

anreOpbl, THTEPIIPETUPOBATD MOJYYEHHBIH pe3ynbTat

YMeHne onepupoBarth MOHATHAMU: CpeiHee apupMeTHIECKoe, MeInaHa,
HauOoJbIlIee U HAUMEHbIlIee 3HAYEHUs, pa3Max, JUCIIEPCUs, CTaHIapTHOE
OTKJIOHEHHE YHMCIOBOr0 HabOpa; yMEHUE U3BJIEKAaTh, HHTEPIIPETUPOBATh
uH(OPMAIUIO, IPEJICTABICHHYIO B TAOIMIIaX, HA UarpaMMax, rpadukax,
OTPa’)KaIOIIlYI0 CBOWCTBA PEaIbHBIX IIPOLIECCOB U SIBJICHUI; NPECTABIATh
uHpOpMAIIMIO C TOMOIIBI0 TaONWIl W JMarpamMM; HCCIIEIOBaTh
CTaTUCTHYECKHE JIaHHBIE, B TOM 4YHCJIE C INPUMEHEHHEM IpadUuecKux
METO/IOB U 3JIEKTPOHHBIX CPEJICTB; TPapUUECKU UCCIEI0BATh COBMECTHBIE
HAOJIOJIEHUs] C T[OMOIIBI0 JMarpaMM pacceuBaHUs M JIMHEHHOU

perpeccuu




YMeHue onepupoBaTh IMOHATUSAMHU: CIYYaWHBIM OIBIT W CIy4aliHOE
COOBITHE, BEpPOSTHOCTH CIYy4aHOrO COOBITHS; YMEHHUE BBIYUCIATH
BEPOSITHOCTh C HCIOJIB30BAHUEM TpaUuecKuX METOJ0B; MPUMEHATH
(GOpMYITBI CITOKEHHSI M YMHOXEHHUS BEPOSTHOCTEH, (OpMyIy TOIHON
BeposATHOCTH, (hopmyny bepHysuin, KoMOMHATOpHBIE (DAKTHI U POPMYIIBL;
OLICHUBATh BEPOSTHOCTU PEATBHBIX COOBITHI; YMEHHE OIEepUPOBATH
MOHATHSMHU: CJy4YailHasg BEJIMYMHA, PACHpPENCICHUE BEPOATHOCTEM,
MaTeMaTU4YeCKOE OKHUJIAHWE, ITUCIEPCUs] M CTaHJApTHOE OTKIOHECHHE
CIy4aiflHOH BeNMMYWHBI, (YHKUIWMK pachnpefeNeHus U IJIOTHOCTH
PaBHOMEPHOTrO, I[IOKA3aTE€JIbHOTO W HOPMAJIBHOTO  PaCIpeICICHHUM;
YMEHHE UCIOIb30BaTh CBOMCTBA W3YYEHHBIX pACOpPEACICHUN IS
pemieHusl 3a7a4; 3HAKOMCTBO C TOHATHUSIMH: 3aKOH OOJBIIUX YHCEN,
METOJbl BBIOOPOUHBIX HCCIENOBAHUN; YMEHHE MPUBOAUTH MPUMEPHI
MPOSIBIICHUST 3aKOHA OONBIINX YHCET B MPUPOTHBIX M OOIIECTBEHHBIX
SIBJICHUSIX; YMEHUE ONEPUPOBATH MOHATUSIMHU: COYETAHUE, ITEPECTAHOBKA,
YUCJIO COYETaHWH, YHCIIO TEepecTaHOBOK; OuHOM HploTOHA; yMeHwme
MPUMEHSTh KOMOMHATOpPHBIE (DAKTHI M PACCYKACHUS IS PELICHUS 3a1a4;
OLICHUBATh BEPOSATHOCTHU peanbHbIX COOBITHIA; COCTaBJIATh

BEPOSITHOCTHYIO MOJIENIb M UHTEPIIPETUPOBATH MOJIYyYECHHBIN PE3YJIBTAT

YMeHue onepupoBaTb IMOHATUSAMHU: TOYKa, IMpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA yIia, IUIOCKUH  yroi,
JIBYTpaHHBIA Yroji, TPEXTPaHHBIM yroy, CKpelMBaloIIUecs NpsMbIe,
[apAJUIETIBHOCTD U NEPIEHANKYIISIPHOCTh MPSMBIX M INIOCKOCTEW, yroi
MEXIy HPSIMBIMU, Yrojl MEXKIY IpPSIMOH M IJIOCKOCTBIO, YIOJdl MEXAY
IJIOCKOCTSIMH, PACCTOSIHUE OT TOYKH /0 IUIOCKOCTH, PACCTOSHUE MEXIY
MPSIMBIMHU, PACCTOSIHUE MEXAY IUIOCKOCTSIMH; YMEHUE HCIIONIB30BaTh IPH
pelIeHUH 3a7a4d U3y4eHHbIe (PAKTHI U TEOPEMBbl IUNIAHUMETPHUM; YMEHHE
OLIEHUBATh pa3Mepbl OOBEKTOB OKPY)KAIOUIETO MHpa; CTPOUTH
MaTeMaTUYECKUE MOJEIM C IOMOIIBI0 T€OMETPUYECKUX IOHATUU U

BCJIMYMH, pCIIaTh CBA3aHHBIC C HUMHU MPAKTUYCCKHUEC 3aJa4n
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YMeHue onepupoBaTh MOHATUSAMH: IUIOMAAL (GUTYPBI, 00BEM (UTYDBI,
MHOT'OI'paHHHK, TPABWJIBHBI MHOTOTPaHHUK, CEUEHUE MHOTOIPaHHHKA,
Ky0, mapamienenuiies, Hpu3Ma, nupamuaa, (Gurypa ¥ IOBEpXHOCTb
BpalleHUs, HWIMHAP, KOHYC, Imap, cdepa, miomans cepsl, MIOMaIb
MOBEPXHOCTH MUPAMUMbI, NPU3MBI, KOHYyCa, LMIMHIPA, 00BEM Kyoda,

MNpsAMOYTOJIBHOI'O HapaJuICICuicia, nmupaMu/ibl, MPU3Mbl, HOWJIWHIPA,




KOHYCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYEHUs KOHyCa M LIMIUHIpA,
[apaJulelbHbIE OCUM WM OCHOBAaHMIO, CEYEHHE IIapa, IIOCKOCTb,
Kacaroujasicss cheppl, HWIMHApPA, KOHYCAa; YMEHHME CTPOUTbH CEYEHHUE
MHOTOTpaHHHKA, U300paXkaTh MHOTOTPAHHUKH, (PUTYpBI U MTOBEPXHOCTH
BpALCHUS, UX CEUEHUs, B TOM YHCIIE C IIOMOLIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE NMPUMEHATh CBOMCTBA T€OMETPUUYECKHX (PUTYpP, CAMOCTOSATEIHLHO
(bopMyIMpoBaTh ONMpENEICHUs H3y9aeMbIX (DUTYp, BBIIBUTATh THIIOTE3HI
O CBOMCTBax W MpH3HAKaX reoMeTpuuecKux (uryp, o0OCHOBBIBATh WU
OlpoBepraTb HX; YMEHHE MPOBOAUTH Kiaccupukanuoo ¢Guryp 1o
Pa3IMYHBIM TPU3HAKaM, BBINOJIHATH HEOOXOIAMMBIE TOMOJHHUTEIbHbIE

MOCTPOCHUS
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YMeHue onepupoBaTh MOHATHUSIMH: JIBM)KEHHE B  IPOCTPAHCTBE,
napajieNbHBIA TEPEHOC, CUMMETPHS Ha TUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHHe NOA00UsA, TMOJ00HBIE (UTYpHI, YyMEHHE
pacno3HaBaTh paBHbIE M MOAOOHBIE (PUTYPHI, B TOM YHCJIE B MPHUPOJE,
UCKYCCTBE, apXMUTEKType; HCIIONb30BaTh I'€OMETPUUECKHE OTHOLICHUS
NIPU PEIICHUH 3a/1a9; HAaXOAUTh T€OMETPHUECKUE BETMYMHBI (JUTMHA, YTOJI,
IUI0MIAIb, 00BEM) MIPH PEIICHUH 3a/1a4 U3 IPYTUX YUeOHBIX IIPEIMETOB U
U3 pealbHOW JKU3HHM;, YMEHHE BBIUUCISATH T€OMETPUYECKHE BETHYHHEI
(uMHa, yrois, Iomanb, o0bEM, IUIOMIAAb MOBEPXHOCTH), HCIIONB3YS
U3ydeHHbIE (POPMYIBI U METOJBI, B TOM YHWCIIE: IUIOMA/b TOBEPXHOCTH
MUpaMUbl, TPU3MbI, KOHYCa, HWIMHIPA, TUIOMAaL cepbl; 00bEM Kyoa,
OpPSMOYTOJIBHOTO TIapajUIeenueaa, NHPaMHUIbl, MPU3MBI, IHIMHAPA,

KOHYCa, Iapa; YMCHHUEC HaXOAUTb OTHOLICHNEC 00BEMOB HO):[O6HI:>IX (I)I/Il" Yp
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YMeHne onepupoBarh MOHATUSAMU: IPSIMOYTOJIbHASA cHUCTeMa KOOpAMHAT,
BEKTOp, KOOPJIUHATHI TOYKH, KOOPJIMHATHI BEKTOpPA, CyMMa BEKTOpOB,
MPOU3BEICHUE BEKTOpAa HA YHCIO, Pa3lIOKEHHWE BEKTOpa Mo Oaswmcy,
CKaJSIPHOE IPOU3BEACHHUE, BEKTOPHOE IIPOM3BENEHUE, YOI MEXIY
BEKTOpAMHU; YMEHHE MCIIOJIb30BaTh BEKTOPHBIA U KOOPIMHATHBIA METO]I
JUISL pelIeHUs TeOMETPHYeCKHX 3aJad U 3aJad JAPYruxX Y4eOHBIX

IIPEAMETOB
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YMeHue BbIOMpaTh TOAXOASAIIMK METOA I peUIeHUs 3ajauu;
MOHMMAaHHWE 3HAYUMOCTH MATEMaTHKA B H3yYEHUU MPHUPOIHBIX U
OOIIIECTBEHHBIX MPOLIECCOB U  SBJICHUH; YMEHHUE pacro3HaBaTh

MMPOABJICHUEC 3aKOHOB MAaTCMATHUKH B MCKYCCTBC, YMCHUC IIPHUBOIUTDH




IIpUMEPBl  MATEMAaTUYECKUX OTKPBITUM POCCUHUCKOMW M  MHUPOBOU

MaTeMaTU4YeCKON HAayKU




INEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBbIX HA ET'D

IO MATEMATUKE
Kon ITpoBepsieMblii 3JIeMEHT COACPKAHMS
1 Yucna v BIYUCTIECHUS
1.1 Hatypanbnbie u niensie uncna. [lpusHaku AeIMMOCTH LENbIX YnCel
12 Pannonaneupie uyncna. OOBIKHOBEHHBIE M JECSITHYHBIE ApOOH, MPOLEHTHI,
' OeCcKOHEYHbIE IepUONYECKUe APOoOHu
13 Apudmernueckuii KOpeHb HaTypallbHOU cTeneHu. [leiicTBus ¢ apudMeTHuecKuMu
' KOPHSIMU HaTypaJIbHOM CTEIIEHU
14 Crenenp ¢ uenbiM nokazareneM. CTeNeHb C PalMOHAIBHBIM IOKa3aTeleM.
' CBoiicTBa CTEIEHU
15 CuHyc, KOCHHYC W TaHIEHC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTAHTEHC YMCIOBOTO apryMEHTa
1.6 Jlorapudwm uncna. JlecaiTHuHbBIC U HaTYpaJIbHBIE JIOTapU(BMBI
JeiictButensHbie uucia. ApudmeTnyeckue onepanud ¢ JACHCTBUTEIHHBIMU
1.7 yucnamu. [IpuOnmkEéHHBIE BBIYMCICHUSA, NPABWIA OKPYIJICHHS, MPUKHIKA H
OLIEHKA pE3yJIbTaTa BIYUCICHUMN
1.8 [IpeoOpazoBanue BhIpaXKEeHUI
1.9 KomrmnexcHpie uncna
2 VpaBHEHUs 1 HEPABEHCTBA
2.1 enbie u 1poOHO-pallMOHATBHBIC YPaBHEHHUS
2.2 WppannonansHble ypaBHEHUS
2.3 Tpuronomerpudeckue ypaBHEHUS
2.4 [TokazaTenbHbIC U TOrapU(PMUUYECKHUE YPABHEHUS
2.5 Lensle 1 1poOHO-pallOHaAIbHBIE HEPABEHCTBA
2.6 HppannonanbHble HEpaBeHCTBA
2.7 [TokazarenbHble U TorapupMUUecKie HepaBeHCTBA
2.8 Tpuronomerpruecknue HepaBeHCTBA
2.9 CucTeMbl U COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB
2.10 YpaBHEeHMsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Marpuiia cucTeMsl JIMHEHHBIX ypaBHEHHA. OTpeeInTeh MaTPUIIBI
3 OyHKIMK U TpaduKH




OyHkus, crnocodsl 3ananus ¢ynkuuu. I'paduk Gynkuuu. B3anmuo oOparHbie

31 ¢ynkunu. YétHble 1 Heu€THbIe pyHKUMU. [leproanueckue GyHKIMH
OO6nacte ompeneneHuss W MHOXKECTBO 3HaueHWH ¢yHkumu. Hymun QyHkum.
39 [IpomexyTkn 3HaKONOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (PYHKLHUU.
' MakcumMymbl 1 MUHUMYMBbl QyHKIUU. HaunOonbliee u HauMeHblee 3HAuY€HUE
(YHKIIMHY Ha IPOMEKYTKE
33 CreneHHass (QyHKUUS C HaTypalbHBIM U IIeJbIM IOKa3aresneM. EE cBoiictBa u
' rpacduk. CBolicTBa u rpaduK KOpHs N-0i CTENEHH
3.4 Tpuronomerpuueckue pyHKINH, UX CBONCTBA U rpapUKU
3.5 [TokazarenbHas u norapupmMudeckas GyHKIUN, UX CBOHCTBA U TPaPUKH
36 Toukm paspeiBa. AcumnTorel rpadukoB ¢yHkuuid. CBoilcTBa (QYHKIUH,
' HENpepbIBHBIX HA OTPE3Ke
3.7 ITocneqoBaTeNBHOCTH, CIIOCOORI 3a4aHUs ITOCIEN0BATEILHOCTEH
3.8 Apudmernueckas u reomerpuueckas nporpeccuu. @opmyia cI0KHBIX TPOLIEHTOB
4 Hauana maremarnueckoro anaimsa
4.1 [IpousBonnast pynkuu. [Ipon3BonHbIE IEMEHTAPHBIX (HYHKIUI
[IpumeHeHre NPOM3BOJHONW K HCCIEAOBAHUIO (YHKUMH Ha MOHOTOHHOCTh M
4.2 sKcTpeMyMbl. HaxoxieHre HaubobIIero 1 HaMMEHbIIEro 3HaueHUs! YHKLUU Ha
OTpe3Ke
4.3 [lepBooOpaznas. MnTerpan
5 MHoxecTBa U JOruKa
5.1 MHokecTBO, olepalvii HaJ MHOXecTBaMu. Jluarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTD U cTaTuCTHKA
6.1 OmnwucarenbHas CTaTUCTUKA
6.2 BeposatHocTb
6.3 Kombunaropuka
7 I'eomeTpust
7.1 @urypsl Ha IJIOCKOCTH
7.2 [IpsiMble ¥ TIIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOrorpaHHHKN
7.4 Tena 1 MOBEPXHOCTH BpalCHUS
7.5 Koopaunatsl 1 BEKTOpPBI




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O IPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YYEHUKA

* Maremaruka: anredpa v Hayaia MaTeMaTHYECKOro aHaJIN3a, FTEOMETPHSL.
I'eomerpus. 10-11 knacc. Atanacsn JI.C., byty3oB B.®., Kagomues C.b. u np.

AxmmonepHoe o6mectBo «M3marensctBo «IIpocserienue)

METOJINYECKHNE MATEPHAJIBI J1JISA YYUTEJISA
- Metoauueckue pexkoMeHaanuu Kk yaueouuky Atanacsia JI.C. 10-11 knaccsr;

- [loypounoe nmanupoBanue k yueOHuky Artanacas JI.C. 10-11 kiaccol

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETU
HUHTEPHET

https://resh.edu.ru/subject/51

https://resh.edu.ru/subject/17

https://uchi.ru/teachers

http://www.fipi.ru

http://4ege.ru

http://www.etudes.ru

https://ege.sdamgia.ru
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