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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETrO
oOuiero o0pa3oBaHusl, Tak Kak 0OECIIEYNBAET BO3MOKHOCTh U3yUEHUs TUCLUUIUIMH
€CTECTBEHHO-HAYYHOM HAIIPABJIICHHOCTU M MPEIMETOB T'YMaHHUTAPHOIO ILMKJIA.
[Tockonpky  JOTMYECKOE  MBIIUICHHE,  (QOopMUpPyEeMOe€  THpH  H3YYCHUU
00y4aromuMHUCsl TOHATUHHBIX OCHOB T'€OMETPUH, MPU J0KA3ATEIBCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUM IPU PELICHUH N€OMETPUYECKHUX
3a1a4, yMEHHUE BBIABUIaTb U ONPOBEpPrarb THIOTE3bl HENOCPEICTBEHHO
VCIIOJNB3YIOTCS IIPU PELICHUHU 3a/1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
dusznyeckux 3aaay.

I{enb ocBoeHus nporpaMmmsl yueOHOro kypcea «I'eomerpus» Ha yriyOonéHHOM
YPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs Ipu
M3YYCHUU TE€OMETPHUH, KaK COCTABJISIONICH MpeaMeTHON obnactu «MaremaTuka u
uHbpopMaTUKa»  uyepe3  OOecleueHUE  BO3MOXKHOCTH  NPUOOpETeHHs U
UCIIONIb30BaHUsl Oosiee TIyOOKMX TIEOMETPUYECKMX 3HAHUM U JCHCTBHUIA,
CHEU(PUYHBIX TEOMETPUU, U HEOOXOIUMBIX ISl YCHEIIHOTO NPOPECCUOHATBHOIO
0o0pa30BaHMsl, CBSI3aHHOTO C UCIOJIb30BAHUEM MAaTEMAaTHKH.

[TpuoputeTHbIMH 3a7auaMy Kypca T€OMETPUU Ha YIIyOJIEHHOM YpOBHE,
PaCHIMPSAIOIIMMHI U YCUIIMBAIOIIUMH Kypc 0a30BOT0 YPOBHS, SIBJISFOTCS:

paclIMpeHNe NPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYPBHI U
(opMUpPOBaHKE OCO3HAHUS B3aMMOCBSA3M F€OMETPUH C OKPYKAIOLIUM MHPOM;

(opMUpOBaHME TMPEACTABICHUS O TMPOCTPAHCTBEHHBIX (QUIYpax Kak o
BAKHEMIIMX MAaTEMaTUYECKUX MOJEIAX, MO3BOJIOUIMX OINKCHIBATH U U3Yy4aTb
pa3HbIE SBJICHUS OKPYKAIOLIEr0 MUPA, 3HAHUE MTOHATUMHOTO armapara no pasaeiy
«CtepeomeTpus» yueOHOTo Kypca reOMEeTpuUH;

(GopMUpOBaHHE  YMEHHUS  BJAJETh  OCHOBHBIMM  IOHSTUSAMH O
IPOCTPAHCTBEHHBIX (UTypaX U HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dopMyll U yMEHUE UX MPUMEHSTb, YMEHMs JOKA3bIBaTh TEOPEMbl M HAXOJUTh
HECTaHIapTHbBIE CIIOCOOBI pelIeHHs 3a/1a4;

(opMHUpOBaHNE YMEHUS PacllO3HAaBaTh Ha YepTexkax, MOAENAX U B peabHOM
MUpPE MHOIOTPaHHUKHM M Teja BpallCHUs, KOHCTPYUPOBATH I'€OMETPUYECKUE
MOJENH;

dbopMupOBaHHE MOHMMAaHUS BO3MOKHOCTH aKCHOMAaTHYECKOTO MOCTPOEHUS
MaTEMaTHYECKUX TEOpHil, (OPMUPOBAHME NOHMMAHHUS POJM AKCHOMATHKU IpHU
IIPOBEJICHUH PACCYKICHUN;

(opMUpOBAaHNE YMEHHMs BIAJAETh METOJAMHU J0Ka3aTeIbCTB M AJITOPUTMOB
pELICHMs, YMEHUSI UX NPUMEHSATH, MPOBOJUTH JOKA3aTEIbHBIE PACCYKICHHS B
XOJI€ PELICHMs CTEPEOMETPUUECKHX 3a7a4 U 3aJ1a4 C IPAKTUYECKUM COJIEPKAHUEM,
(opMUpOBaHHE TMPEACTAaBICHUS O HEOOXOOUMOCTH  JOKAa3aTeNbCTB  IpU



000CHOBAaHNY MAaTEeMAaTHUECKUX YTBEPKICHUN M POJTH aKCHOMATUKH B TIPOBEICHUN
JEAYKTUBHBIX PACCyKICHUN;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTyIbHBIX MW  TBOPUYECKHX
CIIOCOOHOCTEN 00y4aronIuxcsi, MO3HABATENLHON aKTUBHOCTH, MUCCIEI0BATEIbCKUX
YMEHUM, KpUTUYHOCTU MBIIICHUS, UHTEpPECAa K U3YUEHUIO T€OMETPUU;

dopmupoBanre (YyHKIMOHATBHOM TPAaMOTHOCTH, PEJIEBAaHTHONM T'€OMETpUU:
YMEHUSI PACMO3HABATH TMPOSBICHUS TE€OMETPUUYECKHX TMOHSATUH, OOBEKTOB W
3aKOHOMEPHOCTEH B peajbHBIX KM3HEHHBIX CUTYallUSX U MPU U3YUYECHUU APYTHX
y4eOHBbIX  MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYAllMi, HCCIEAOBAHMS TOCTPOCHHBIX MOJEIEH,
WHTEPIPETALNN TTOTYYECHHBIX PE3YJIHTATOB.

OCHOBHBIMH COZIEP’KAaTEIBLHBIMHI JIMHUSAMHA y4eOHOTO Kypca «['eoMeTpus» B
10-11 «kmaccax sBistorcsi:  «lIpsMble ©  TUIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus’», «BekToppl U KOOpAMHATHI B
MPOCTPAHCTBE», «JIBMIKEHUS B MPOCTPAHCTBEY.

CdhopmynupoBanHoe Bo ®PI'OC COO TpeOoBaHHE «yMETh OMNEPUPOBATH
MOHATUSIMIY», PEJICBAHTHBIMU TEOMETPHHM Ha YriayOJIEHHOM YpPOBHE OOy4YeHUs B
10-11 kyaccax, OTHOCUTCSI KO BCEM COJIEP>KATENIbHBIM JIMHUAM y4eOHOTO Kypca, a
dbopMHpOBaHUE  JIOTMYECKUX YMEHUH  paclpeiensercs He TOJbKO 10
COJZIEP>KATENbHBIM JIMHUSAM, HO U 10 rojgam obyuyenus. Coaepxanue oOpa3oBaHus,
COOTBETCTBYIOIIEEC TMPEIMETHBIM pe3yjbTaTaM ocBoeHus DenepanbHON padoueit
IPOrpaMMBbI, paclpeAeN€HHbIM M0 TojaM OOy4YeHHs, CTPYKTYpPHpPOBAHO TaKUM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, ITPUHIUNHAIBHBIM BOMPOCAM O0yUaroIuecs
oOpamjaiich ~ HEOJHOKpPATHO. OTO  TMO3BOJSET OpPraHM30BaTh  OBJIAJICHUE
T€OMETPUYECKUMH TIOHATHSIMHU U HaBBIKAMHU TTOCJIEI0BATEILHO U TIOCTYIIATEIBHO, C
COOJTIO/IEHNEM MPUHIIAIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHHS BKJIFOYATh B OOIIYIO
CHCTEMY T€OMETPHUYECKUX TPEICTABICHUN O0YJarOIIUXCs, pACIIUPSs U YTIIyOmsis
e€, 00pazys MpOYHbIE MHOKECTBEHHBIE CBSI3U.

[lepexon k M3y4eHHUIO TEOMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnoBus i auddepeHnmanuu  oOy4eHHS, TOCTPOCHHS
UHJAMBUAYAIbHBIX 00pa30BaTeNbHBIX MPOrpaMM, O0O0ecmeduTh YriayOnéHHOe
U3y4YeHUE T€OMETPUH KaK COCTaBIIAIOIIEH yueOHoro npeamera «MaremMaTukay;

MNOATOTOBUTH OOYYAIOMIMXCA K TMPOJOJIKEHUIO M3YyYEHUS MATeMaTHKU C
yaéToM BBIOOpa Oymymiel mpodeccun, obOecreuynBas MPEEMCTBEHHOCTh MEKIY
o0muM 1 ipoeccroHaTEHBEIM 00pa30BaHUEM.

Ha wusyuyenue yueOHoro kypca «['eomerpus» Ha yriayOJIEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 gyaca B Henenmo), B 11 kimacce — 102
yaca (3 yaca B HEJIEJIIO).



COJEPXKXAHME OBYUYEHUA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NIOHATHS  cTepeoMeTpur. Touka, mpsMas, IUIOCKOCT,
npoctpaHcTBo. IloHsTHE 00 aKCMOMAaTHYECKOM IOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anmHoe pacnosioxeHrne MNpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOIIHECs,
NapajulesIbHble M CKpelMBaromuecss npsMmble. [Ipu3Hakum cxpemmBaromuxcs
npsmbix. [TapamiensHOCTh NPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE: NapaJlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, NapAJUICIIBHOCTD TPEX MPSAMBIX, APAJUIEIbHOCTD MPAMOU
u 1ockocT. [lapannenbHoe M IEHTpalbHOE NPOEKTUPOBAaHUE, N300pakKeHHe
¢uryp. OcHOBHbIE CBOWCTBa MapajUIeIbHOIO MPOEKTUpOBaHus. I3o0pakeHue
¢buryp B nmapayuieqbHON MPOEKIUU. YTIbl C COHAMPABIECHHBIMH CTOPOHAMU, yTOJI
MEXIY NPSAMBIMH B IPOCTPAaHCTBE. [lapayienbHOCTh IIIOCKOCTEN: NapaliebHbIC
TUIOCKOCTH, CBOMCTBA MapajuIeIbHbIX TUIOCKOCTEM. [Ipocreiimmue
IPOCTPAHCTBEHHbIE (GUTYpPHl Ha IUIOCKOCTHU: TeTpaj’ap, MNapajuleNenumnen,
MMOCTPOCHUE CCUCHUU.

[lepnenAMKYJISIPHOCTD NPSIMOM M IIJIOCKOCTH: MEPIEHIUKYJISIPHBIEC MIPSIMBIE B
IIPOCTPAHCTBE, MpsAMbBIC MAPAJUICIbHBICE W NEPHEHAMKYJSAPHBIE K IIJIOCKOCTH,
IPU3HAK NEPIECHAMKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TeopemMa O MNpsAMOU
NIEPIECHINKYJIAPHON IIJIOCKOCTH. OpToronajibHoe IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH 0 IIJIOCKOCTH, PACCTOSIHUE
OT MNOpsAMOM OO0  IUIOCKOCTH,  MpoeKuMss  (Gurypsl Ha  INIOCKOCTb.
[lepneHAMKYIApPHOCT  IUIOCKOCTEW: IPU3HAK  IEPHEHAMKYJAPHOCTH  ABYX
I0cKocTer. Teopema o TpEX NEPHEHIUKYISPax.

Yriael B OPOCTPAHCTBE: YroJI MEXAY IPSAMOW U INIOCKOCTBIO, BYTPAHHBIN
yTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXIpaHHBIM U MHOTOIPAHHBIE YTJIBI.
CBolicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKUX U
JBYTPAHHBIX YIJIOB TPEXIPAHHOrO yria. TeopeMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAaHHOIO YIJa.

MHororpaHHuKHu

Buzasl MHOrOrpaHHMKOB, pa3BEpTKa MHoOrorpaHHuka. IIpusma: n-yroapHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBasi U MOJIHAsl MOBEPXHOCTh IPU3MBI.
[Tapaynenenunen, NpsSMOYTONbHBIA — INMapajulelienUIEe] W €ro  CBOMCTBA.
Kparyaiime nyTM Ha NOBEpPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennas teopema I[ludaropa. Ilupamupa: n-yronbHas nupamuja,
npaBWIbHas W yceu€HHas nupamuibl. CBoiicTBa péOep M OOKOBBIX TpaHeil
IIPaBUIbHOW nHUpaMuibl. lIpaBuibHBIE MHOTOTPaHHUKW: NPABWIbHAS IIPU3Ma U



MpaBUIbHAS TNHPAMUJA, NpPABWIbHASA TPEYrOJbHAS MNHUPaMUJIa W MPABUIIbHBIN
TeTpasap, KyO. IlpeacraBieHue O TMpaBUIbHBIX MHOTOTPAHHUKAX: OKTAadp,
JTOAECKAdIP U UKOCAIP.

Bbluncienre 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHaliv, YIJIbL.
[Tnomanas OOKOBOM TOBEPXHOCTH MW TIOJTHOM MOBEPXHOCTH MPSIMON IPU3MBI,
IUIONIA/b OCHOBaHUM, TeopeMa O OOKOBOH IOBEPXHOCTH MPSIMOW MPU3MBIL
[Tnomans OOKOBOW TMOBEPXHOCTH W TOBEPXHOCTH MPABUJIBHON MHUPAMUJIBI,
TEOpEMA O IUIOIIAA YCEUEHHON MUPaMUIBI.

CumMmeTpuss B NOpPOCTPAHCTBE. DJIEMEHTbl CHUMMETPUU  MPABUIIBHBIX
MHOTOTpaHHUKOB. CUMMETpUsT B MPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuiejenunea, CUMMETPUS IPABWIbHBIX IPHU3M, CHMMETPHUS MPABUIBHOU
MMAPAMUIBI.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B INPOCTPAHCTBE, HYJEBOW BEKTOP, MJMHA HEHYJIEBOIO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABJICHHBIE U MPOTUBOIOJIOKHO
HaIIpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKHUX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucno. CBOKMCTBA CIO0KEHUS BEKTOPOB. CBOMCTBA YMHOXEHHSI BEKTOpPA HA YHUCIIO.
[ToHssiTME KOMIUJIaHApHBIE BEKTOpHI. lIpH3HAK KOMIUIAHAPHOCTHU TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema O Pas3loKEHUH BEKTOpa IO TPEM
HEKOMIUIAHApHbIM  BekTopaM. [IpsiMoyrosibHass  cucrema  KOOpJIHMHAT B
npocTtpancTBe. KoopauHatel BekTopa. CBs3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpAMHATAMH TOYEK. YTOJN MEKIy BekTopamu. CKalsipHOE MPOU3BEAECHUE
BEKTOPOB.

11 KJIACC

Tesa Bpalmenus

[ToHsATHA: IWIMHAPUYECKAs MOBEPXHOCTb, KOHUYECKAasl IOBEPXHOCTD,
chepuueckas TMOBEPXHOCTh, oOOpa3ymoomue moBepxHocTe. Tena BpaleHus:
WIMHApP, KOHYC, yCEU€HHBIH KOHYyC, cdepa, map. BzanmHoe pacmonoxeHue
cheppl M IUIOCKOCTH, KacaTelbHash IJIOCKOCTh K cdepe. M3o00paxkenue Tten
BpalleHusi Ha TiockocTh. Pa3Béprka muimmHapa u koHyca. Cummerpus chepsl u
niapa.

O6béM. OcHoOBHbIE CcBoOicTBa 00bEMOB Ten. Teopema 00 o00bEMe
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBus u3 He€. OObEM mnpsmol u
HAKJIOHHOW MpU3MBI, [IIKHJpA, TUPaMuabl U KoHyca. O0BEM mapa ¥ 1apoOBOTo
CErMEHTa.

KoMOuHanmy Ten BpameHuss U MHOrorpaHHukoB. Ilpusma, BnHcaHHas B
WIMHApP, ONHCaHHAas okojio uwianHapa. Ilepeceuenue cdepsl u 1mapa c
miockocThio. Kacanue miapa u cdepbl miockocTbio. [loHSTHE MHOrorpaHHUKA,



OMHMCAHHOTO OKOJO c¢epbl, cdepbl, BIMCAHHON B MHOTOIPAaHHUK WJIH TEJO
BpalllCHUS.

[Tnomans MOBEPXHOCTH NUIMHAPA, KOHYyCa, TUIomanas chepsl U €€ JacTew.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nofoOHbIx ¢uryp. IlpeoOpazoBanue mnomoOus, romoretus. Pemienwe 3agady Ha
MJIOCKOCTH € UCTIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB U TEJ BPALIEHUSI: CEUEHUS IUITUHIpa
(mapaymienbHO YW TEPHEHAMKYJISAPHO OCH), CEYEHHUs KOHyca (mapaluielibHbIe
OCHOBAHUIO U MPOXOJSIINE Yepe3 BEPUIMHY), CEUCHHUS 1Iapa, METOJIbI MOCTPOEHUS
CEUYEHU: METOJ| CJIEJIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHUSA, METOJ MEPEHOCA
CEKYIIEH TIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropel B mpoctpaHctBe. Omnepauumy HaJa BeKToOpamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOrO yMHOXeHUdA. lIpsMoyronbHas
cucTtemMa KoopAuHaT B rpocTpaHcTBe. KoopnuHuatel BekTopa. Pasznoxkenue BekTopa
no Oasucy. KoopamHaTHO-BEKTOPHBIH METOJ TPHU PEIICHHH T'E€OMETPUUYECKHUX
3a/1ad4.

JABuKeHHsI B IPOCTPAHCTBE

JBrxenus npoctpaHcTBa. OtoOpakenus. [[BukeHUs U paBeHCTBO (UTYP.
OOmue cBoiicTBa NBWXKCHHN. BuIbl JBWKEHUN: TapalyIeNbHBIA TEPEHOC,
LEHTpaJbHasl CHUMMETPUS, 3€pKajbHas CHUMMETpPHS, MOBOPOT BOKPYT MPSMOI.
[IpeobpazoBanus nonodus. [Ipsamas u cepa Ditnepa.



INVIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIETrocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO  WJi€HAa  POCCHUIHCKOro  OOIIecTBa,  MpEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBIICHUMA,
NpoIeAyp TPaKIAaHCKOro oOIIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMEHHe
B3aMMOJICHCTBOBaTh C COLMAJBbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSIME ¥ HA3HAYCHUEM;

2) maTpuoTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKAAHCKON HICHTUYHOCTH, YBAKCHUS K
MPOIIOMY M HACTOSIEMY POCCHUHCKOW MATEMATHUKH, IEHHOCTHOE OTHOILICHHUE K
JIOCTUKEHUAM POCCUUCKUX MATEMATUKOB U POCCUUCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJIb30BAaHUE ATUX JIOCTIDKCHHM B JAPYIMX HayKax, TEXHOJOTHAX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUICKOro Hapoja, chOpMHUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUS, dTHUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAaKTUYECKUM
IIPUMEHEHUEM JOCTH)KCHUM HAyKM M JEATENIBHOCTbIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) acTeTHYecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUA, PacCy ACHUNH, BOCIPUUMYNBOCTD
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocnnuTaHue:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTHYeCKUE 3HaHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 0opasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 370POBBIO (30pOBOE THUTAaHWE, COAITAHCHUPOBAHHBIN PEXKUM 3aHATUNA U
OTHIbIXa, peryisipHas (pu3ndecKkass akTUBHOCTH), (PU3MUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBbHOCTHIO;

6) Tpy10oBOE BOCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOJIIO0Us, HHTEpec K
paznuyHbiM  chepaM  TPOPECCHOHAILHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymeit mnpodeccud W peaau3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTH4YeCKOMY  OOpa3oBaHUIO W



CaMOOOpa30BaHUI0 Ha MPOTSKEHUH BCEW KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOE BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIBTYphl, TOHUMAHHUE BJIUSHUS
COLMATBHO-DPKOHOMUYECKHUX TMPOILIECCOB HA COCTOSIHUE MPUPOTHON U COLMATIBHOU
Cpenbl, 0CO3HAHUE TII00ATBHOTO XapaKTepa KOJIOTHUECCKUX MPOOIeM, OPUEHTAITUS
HAa TIPUMCHCHHE MATeMAaTHYEeCKUX 3HAHWM [JIs1 pemieHus 3amad B 00yactu
OKpYXaroUel Cpepl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKH HUX BO3MOXKHBIX
MOCJIEACTBUN IUISI OKPYKAIOIIENU CPELBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOW HayKH KakK c]epbl 4YeToBEYeCKOW esATEeNbHOCTH, JTaroB €€
pa3BUTUA W 3HAYUMOCTH [UJI1 Pa3BUTHUS UMBWIW3ALMHU, OBJIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKON KyJIbTypoll Kak CpeJICTBOM IIO3HAHUS MHpa,
TOTOBHOCTh OCYHIECTBIIATh IMPOEKTHYIO M HCCIEIOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJILHO U B TPYMIIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

Bba3oBble JJorunueckue a1eiicTBHA:

BBISIBJISAITH M XapPaKTEPU30BaTh CYIIECTBCHHBIE MPHU3HAKH MATEMATHYECKUX
OOBEKTOB, TIOHSATUH, OTHOIICHWA MEXAy TOHSATHUSIMH, (POPMYIHPOBATH
OTIPE/ICJICHUS TTOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIINH,
OCHOBaHMsI /1711 000OIICHUS U CPAaBHEHUS, KPUTEPUHU MPOBOJUMOI0 aHAIIN3A;

BOCIIPUHUMATh,  (opMymupoBaTh U  TPEOOpPA3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIC;

BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHUS
B (hakTax, JaHHBIX, HAOJIIOACHUSAX U YTBEPXKICHHUSIX, Mpeasiaratb KpUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEUHI;

JIeJIaTh BBIBOABI C HCMOJIb30BAHWEM 3aKOHOB JIOTHKH, AEAYKTHBHBIX U
VHIYKTUBHBIX YMO3aKJIOUEHUN, YMO3aKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATHYECKUX YTBEPKIACHUM
(IpsiMbI€ ¥ OT MPOTUBHOTO), BBICTPAUBATh apTyMEHTAIINIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE CYKICHUS U BHIBO/IBI;

BbIOMpaTh cmoco0 pelmieHuss ydeOHOW 3anayd (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHWs, BBHIOMpATh HaWOoJiee TMOAXOASAIMMA ¢ y4ETOM
CaMOCTOSTEJILHO BBIJICJIEHHBIX KPUTEPHUEB).

Bba3oBnle ucciiegoBarebLcKue JeMCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT MO3HAHMUS,
dopMynupoBaTh ~ BOMPOCH,  (UKCHpYIOIIME  MPOTHBOpEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (pOpMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MTO3UIINI0, MHEHHE;

IPOBOJUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0OBaHNE
10 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUeCKOro 00beKTa, SIBJICHUSI, Ipollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMHU, SIBICHUSIMH, MPOLIECCAMU;

CaMOCTOATENBHO (HOpMyTUpOBaTh 0OOOLICHUS W BBIBOJABI MO pe3yjbTaTaM
NPOBEAEHHOTO  HAOMIOACHMSA, UCCIEJOBaHMS, OICHWBAaTh  JIOCTOBEPHOCTDH
MOJTY4EHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoLlecca, a TaKkKe BbBIABUTATD
IPEJNOJIOKEHUS O €TO PA3BUTHUU B HOBBIX YCIOBHUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIIAATH IeUIUTH WHGOPMAIMY, TAHHBIX, HEOOXOIUMBIX AJISi OTBETa Ha
BONPOC U JUIsI pEIICHUs 3a/1a4H;

BbIOMpaTh MH(POPMAILIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3UPOBATH,
CHUCTEeMAaTU3UPOBAaTh U HWHTEPIPETHPOBATH WH(GOPMAIMIO PA3TUYHBIX BHUAOB U
¢dbopmM mpencraBieHus;

CTPYKTYpUpOBaTh MH(OPMALMIO, NPEACTABIATh €€ B Pa3IUYHBIX (opmax,
WUTIOCTPUPOBATH IpapuuecKH;

OLICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEJIHO
cOpMyYIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIE 1eiCTBUSA

Oo0mmenue:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXKJACHHUS B COOTBETCTBHH C YCIOBUSIMH U
HeaIMu  OOIIEHUs, SICHO, TOYHO, T'PaMOTHO BBIpakaTh CBOIO TOYKY 3pPCHUS B
YCTHBIX U IMIHMCBMCHHBIX TCKCTAaX, AaBaTbhb INOJACHCHHUA 110 XOI[y peH_IeHI/IH 3a1a4u,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yJIbTAT;

B XOJIe¢ OOCYXKJICHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOJIeMBbI, pelaeMOl 3a7aud, BBICKA3bIBaTh WJCH, HAIICJICHHBIC Ha IIOWCK
pEIICHUS, COIMOCTaBIATh CBOM CYXKJICHHUS C CYXJICHHSIMH JPYTUX Y4YaCTHHUKOB
nuasnora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO MO3UIIUNA, B KOPPEKTHOU (opme
dbopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKCHUS,

IIPEICTABIIATh PE3yJbTAThl PEIICHHS 3a/1ayd, SKCIIEPUMEHTA, MCCIICOBaHUS,
IPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GopMaT BBICTYIUICHHS C Yy4ETOM 3ajad
MIPE3EHTAIlUN U 0COOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusanus:



COCTaBJIATH IUIAH, AITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIICHUs C
y4€TOM UMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
¥ KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOU MH(OpMAITUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJIEKT:

BJIAJ€Th  HABBIKAMHM  MO3HABATEJIbHOM  pediaekcud KaKk  OCO3HaHUSs
COBEPIIIAEMBIX JCHCTBUN M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB, BIAJICThH
crocobaMM CaMOIIPOBEPKH, CaMOKOHTPOJS Ipoliecca M pe3yibTaTa pelieHus
MaTeMaTUUYECKOHN 3a/1a4M;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPHU PELICHUHU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, TAHHBIX,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIH U YCIOBUAM, OOBSICHATH TPUIHHBI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YNIbTATOB JIESITEIIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eATEIbHOCTD:

MOHMUMATh M HCIOJIH30BaTh MPEUMYIINECTBA KOMAHAHOW W WHAWBUIYaTLHON
paboThl mpu pemeHnH Y4eOHBIX 3a7a4, TPUHUMATh IIe1h COBMECTHOU
NEeSATEIbHOCTH, IJIAHUPOBATh OPraHHU3ALMI0 COBMECTHOW pabOThl, pacrpeneiiiarh
BUJIbI pabOT, JI0roBapuBaThCs, OOCYX IaTh TMPOIECC U pPe3ylbTar paldoThl,
0000111aTh MHEHUS HECKOIBKHX JTIOACH;

y4acTBOBaTh B TPYNMNOBBIX (opmax paboThl (00CyxkaeHUs, OOMEH MHEHHIA,
«MO3TOBbIE€ IITYPMbl» M HWHBIE), BBIIOJHATH CBOK 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JEHCTBUA C JPYTMMU 4YJIEHAMH KOMAaH]Ibl, OIIEHUBATH
KaueCTBO CBOEro BKJIAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
YY4aCTHUKAMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koniy 10 kinacca o0yyaroniuiicss HAy4uTCs:

e CBOOOJHO OIEPUPOBATH OCHOBHBIMHM TMOHSATUSIMH CTEPEOMETPUU TIpU
pelIeHNH 33124 U MPOBEICHUH MAaTeMAaTHYECKUX PacCyKICHU;

e TMPHUMEHSTh AKCUOMBI CTEPEOMETPUU U CIEACTBHS U3 HUX MPU PEUICHUH
reOMEeTPUUECKUX 3a/1a4;

e KJaccu(UIMPOBATh B3aUMHOE PACIIONIOKEHUE MPSIMBIX B MPOCTPAHCTBE,
IUIOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX U IMJIOCKOCTEH B POCTPAHCTBE;

e CBOOOJHO OINEPUPOBATH MOHATHSAMHU, CBS3aHHBIMM C yIJaMH B
IPOCTPAHCTBE: MEXAY MPSAMBIMH B MPOCTPAHCTBE, MEXAYy MpsIMOU U
IUIOCKOCTBIO;

e CBOOOJHO ONEPHPOBATH MOHATUSIMH, CBA3aHHBIMUA C MHOTOT DAHHUKAMU;



e CBOOOJHO pAacrmo3HaBaThb OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (TIpHU3Ma,
nupamuja, NpsMOyroJIbHBINA Mapaieaenunes, Kyo);

e KJIacCUPUIMPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBaHUS IS
KJ1IaccuUKaIlnu;

e CBOOOAHO ONEpUPOBATh TMOHATUSAMH, CBA3AHHBIMU C  CEUCHHEM
MHOTOTPaHHHUKOB IJIOCKOCTHIO;

e BBINIOJHSATH napasuieJIbHOe, LEHTPaJIbHOE " OpPTOrOHAIBHOE
IPOEKTUPOBaHUE (UTYp Ha IJIOCKOCTb, BBIOJIHATH M300pakeHUus QUryp
Ha IJIOCKOCTH;

e CTPOUTh CEUYEHUS MHOTOTPAHHUKOB PA3IMYHBIMU METO/IaMH, BBINOJIHSITH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTY:
BUJI CBEPXY, COOKY, CHHUBY;

e BBIUHUCIATH IUIOIIAAM  IIOBEPXHOCTEHl  MHOIOIPAaHHUKOB  (Ipu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMYT;

e CBOOOIHO OMEPUPOBATH MOHATHUSIMHU: CUMMETPUS B MPOCTPAHCTBE, LICHTD,
OCb M IUIOCKOCTh CHMMETPHH, ILIEHTP, OCb M IUIOCKOCTh CHMMETPHUHU
burypsr;

e CBOOOAHO ONEPUPOBATH IOHATUSIMHU, COOTBETCTBYIOLIMMHU BEKTOpaM MU
KOOpAMHATaM B IIPOCTPAHCTBE;

e BBINOJHSATH ICUCTBUA HAJ BEKTOPAMU;

e pemaTrh 3aJayd Ha JI0OKA3aTeJIbCTBO MATEMATUYECKUX OTHOIICHUU H
HaXO0XJIEHUE T'€OMETPUUYECKUX BEJIMYUH, MPUMEHSS W3BECTHBIE METO[BI
IPU PELIEHUU MaTEMaTUYECKHUX 3a/]a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOHOCTH;

e TMPUMEHATH NPOCTEHIIMEe TNPOrpaMMHBIE CpPEACTBA U  DJIEKTPOHHO-
KOMMYHHKAIIIOHHBIE CUCTEMBI IIPH PEIICHUN CTEPEOMETPUUECKUX 3a/1aY;

e U3BJIEKATh, IPEOOPa30BBIBATE W HUHTEPIPETUPOBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTexax U pUCyHKax;

e TMpPUMEHATh TOJY4YCHHBbIE 3HAHMS HAa MPAKTUKE: CpPaBHUBATh M
aHAJIM3UPOBATh peajbHbIE CUTYallMd, MPUMEHATh M3YYCHHBIC MOHATHUS B
IpoLecce IOMCKAa PpEIIEHUs MaTeMaTH4ecku  CcHOopMyIMpOBaHHOU
po0JIeMbl, MOJEIUPOBATh pEAIbHBIE CUTyallMM Ha SI3bIKE T€OMETPUH,
UCCIIEIOBATh MOCTPOCHHBIE MOJEIN C HCIOJb30BAHUEM T'€OMETPUUYECKUX
NOHATUNA M TEOpeM, ammapara anreOpbl, pellaTh MPaKTUYECKUe 3a/1ayi,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPHUECKUX BEIUYNH;

e UMETh NPEICTABICHUA 00 OCHOBHBIX 3TallaXx Pa3BUTHS FEOMETPUHU Kak
COCTaBHOM 4acTu (yHJIaMEHTa pPa3BUTHs TEXHOJIOTHUI.

K konmy 11 kiacca o0yyaroniuiicss Hay4uTCs:



CBOOOJHO OIEPUPOBATh TMOHATUSMHU, CBSI3aHHBIMU C IHJIMHAPUYECKOM,
KOHMYECKOW U CcepuyecKoil MOBEPXHOCTSIMH, OOBSICHITH CIOCOOBI
MOJTyYCHUS;

OIEpUPOBAThH MOHATUAMH, CBSI3aHHBIMU C TEJIAMH BpAILEHUS: LIUJIUHAPOM,
KOHYCOM, c(hepoii u mapom;

pacrmo3HaBaTh Tela BpamleHus (LUUIUHAP, KOHyC, cdepa u 1map) H
OOBSACHATH CIIOCOOBI MOTYYESHHSI TEJ BPALCHHUS;

KJIACCU(PUIIMPOBATh B3aHMHOE PACIOJIOKEHUE CPEPDI U MIIOCKOCTH;
BBIUUCIIATh BEJIWYUHBI AJIEMEHTOB MHOTOTPAHHMKOB M TE€J BpALIECHUS,
00BEMBI M IUIOMIAJIM MOBEPXHOCTEW MHOI'OTPAHHUKOB M TEJI BpPALLECHUS,
TreOMETPUUECKUX TEJl C MPUMEHEHHEM (popmyT;

CBOOOJHO OMEpPUPOBATH MOHATUAMHM, CBSA3AHHBIMU C KOMOWHALUAMU TEN
BpallleHUsI U MHOTIOIPAaHHUKOB: MHOTOTPaHHHK, BIMCAHHBIA B cdepy U
ONMCAaHHBIN 0K0JO cdepsl, chepa, BIUCaHHAS B MHOTOIPAHHUK WM TEJIO
BpalllCHUs;

BBIUUCIISTH COOTHOLICHUS MEX/TY TUIOIIAIIMU TTIOBEPXHOCTENH U 00bEMaMu
IIOJOOHBIX TE;

n3o0paxkaTb u3ydaeMble (UTYpPBI, BBINOJHATH (BBIHOCHBIC) IIIIOCKHE
YepTEe)KM U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUryp: BHUI CBEpXY, COOKY,
CHU3Y, CTPOUTH CEUCHHUS TEJ BPAICHHUS,

U3BJIEKAaTh, WHTEPIPETHPOBATh M MpeoOpa3oBbIBaTh HH(POpPMAIHIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
4epTekKax U pUCYHKAX;

CBOOOHO ONIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHATH OTNEPAlMU HaJ BEKTOPaMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B J€KapTOBOI cUCTEME KOOPAHHAT;
pelaTh TeOMETPUYECKUE 3314l HA BBIUHUCICHHUE YIJI0B MEXAY MPSMbIMU
U IUIOCKOCTSIMH, BBIYMCIIEHHE PACCTOSHUN OT TOYKU 1O IUIOCKOCTH, B
IEJIOM, Ha IPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METOA MPH PELICHUH;
CBOOOJHO OMEpPUPOBATh MOHITUSIMH, CBSI3AHHBIMH C JIBOKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKEHHU;

BBIMOJHATh M300paKE€HUST MHOTOTPAHHUKOB M TEJ BpallleHus IpHU
NapajuleIbHOM — IEPEHOCE, LEHTPajJbHOW CHUMMETPUH, 3E€pKAJIbHOU
CUMMETPUH, IIPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa30BaHus 0100,
CTPOUTH CEUYEHHs MHOTOIPAaHHUKOB U TEJ BpAILlEHUS: CEYCHHS IMINHIPA
(mapanenbHO U NEPIEHINKYIISIPHO OCH), CEYEHMsI KOHYca (IapajulebHble
OCHOBAHUIO U IPOXOASIINE YePE3 BEPIINHY ), CEUEHHUS 11apa;
UCIIOJIb30BaTh METOJbl IOCTPOEHHUS CEUEHUI: METOJ CJIEN0B, METO]
BHYTPEHHET0 MPOEKTUPOBAHUSA, METOJ] IIEPEHOCA CEKYIIEeH MI0CKOCTH;



JIOKa3bIBATh FT€OMETPUUYECKHUE YTBEPKACHUS;

NPUMEHATh T€OMETPUYECKHE (PaKThl NJISl PELICHUS CTEPEOMETPUUYECKUX
3a/lay, MPEANOJararolIMX HECKOJIbKO IIaroB pEUIEHUs, €CIU YCJIOBHS
IPUMEHEHHUS 33]1aHbl B IBHOM U HESIBHOU (hopME;

pemiaTh 3aJa4yd Ha JIOKa3aTeJbCTBO MAaTEMaTUYECKUX OTHOLICHWN U
HAXO0XKJEHUE T€OMETPUUECKUX BEJIMYNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHbIE
CHUCTEMBI IIPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1a4;

IPUMEHATh  IIOJIyYCHHbIC  3HAaHMs  Ha  IIPaKTUKE:  CPAaBHMBATh,
aHAJIM3UPOBATh U OLICHUBATH PEAJIbHBIC CUTYAllMH, IPUMEHATh U3YUCHHBIC
NOHATUS, TEOPEMBI, CBOHCTBA B  IIPOLIECCE IOMCKA  PEUICHUS
MaTeMaTHYecKu  CPOpPMYIMpPOBAHHOM  MPOOJIEMBI,  MOJAEIUPOBATH
peanbHble CUTyallUM Ha S3bIKE I'€OMETPUH, HCCIENO0BATH IOCTPOCHHBIC
MOJEIN C HCIOJIB30BAHUEM TIE€OMETPUYECKUX IIOHATHH U  TEOpEM,
anmapata anreOppl, pemaTrh MNpPaKTUYECKUE 3a7aud, CBSI3aHHbBIE C
HAXO0KJEHUEM T'€OMETPUUYECKUX BEIUYHH;

UMETh TPEJCTABICHUs 00 OCHOBHBIX 3Talax pa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4acTu (yHJITaMEHTa Pa3BUTHS TEXHOJIOTHI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacos JIeKTPOHHbIE
Ne HanmeHoBaHMe pa3ie/ioB U TeM (uudposbie)
KonTpoabubie IIpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoTbI
pecypcsbl
1 BBenenue B crepeoMeTpuio 23 1 http://fcior.edu.ru
5 BsaumHoe pacrnonoxeHue npsiMbix B 6 1 htto:/fcior.edu.ru
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U MJIOCKOCTEN B 3 http://wmolow.edu.ru
MIPOCTPAHCTBE
I1
4 epHeHHHIfyMpHOCTB HpHMRD o 25 http://wmolow.edu.ru
IJIOCKOCTEN B IPOCTPAHCTBE

5) VYTIIBl M paccTOsSHUSA 16 1 http://wmolow.edu.ru
http://school-

6 MHororpanHuKu 7 1 _‘M
collection.edu.ru
http://school-

7 BexkTops! B mpocTpaHcTBe 12 _‘M
collection.edu.ru

3 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AITUS 5 5 http://school-

3HAHUU collection.edu.ru
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3iesioB U TeM undposbie
Ne ni/m P Konrtpoabsnbsie IIpakTnueckue (mupp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypchl
1 AHaUTHYECKast TEOMETPHS 15 1 ht ://S.C ool
collection.edu.ru
5 [ToBTOpeHue, 0600mIEeHNE U 15 1 http://school-
CUCTEMAaTHU3alMs 3HAHU N collection.edu.ru
3 OOBEM MHOTOTpaHHUKA 17 1 it ://S.C ool-
collection.edu.ru
4 Tena Bpamenus 24 1 htt ://S.C hool-
collection.edu.ru
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1 http://fcior.edu.ru/
KPYIJIBIX TEJ
6 JIBroKeHUS 5 1 http://wmolow.edu.ru
7 [ToBTOpenue, 0600ICHNE U 17 5 http://school-
CUCTEMAaTH3alMs 3HAHU N collection.edu.ru
OBLIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 102 8 0




IHOYPOYHOE IIVTAHUPOBAHUE
10 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTposbHbIE
padoThI

IIpakTuyeckue
padoThI

DJIEKTPOHHbIE
uugpossie
o0pa3oBaTte/ibHbIE

pecypcbl

OcHoBHBIE TpaBUIIa N300pAKEHNUS HA
PHUCYHKE IJIOCKOCTH, TTApAJIJICITBHBIX MPSIMBIX
(OTpe3KOoB), cepeIMHBI OTpPE3Ka

IlonsATHA cTepeoMeTpUN: TOUYKA, IIpsIMas,
MJIOCKOCTB, MPOCTPAaHCTBO. OCHOBHBIE
MpaBmJIa U300paKCHHS HA PUCYHKE
TUTOCKOCTH, MapajuIeIbHBIX TPSIMBIX
(OTpe3KOB), cepeIMHBI OTpPE3Ka

ITonsTHS: IEepeceKaroLecs MIIOCKOCTH,
IepeceKaroImecs npsmas v MiI0CKOCTh;
IIOJIYTIPOCTPAHCTBO

[TonsATHs: nepecekaronecs MIOCKOCTH,
IepeceKaroIuecs npsimasi ¥ MiI0CKOCTh;
IIOJIYTIPOCTPAHCTBO

MHororpaHHiuKH, H300paKeHHE
MPOCTEUIINX MPOCTPAHCTBEHHBIX (QUTYP,
HECYIIECTBYIOINUX 00HEKTOB

MHororpaHHiuKH, H300paKeHHE
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIIUX 00BEKTOB

AKCHOMBI CTEPEOMETPHUH U IIEPBBIE




CICACTBUSA U3 HUX

AKCHOMBI CTEPEOMETPHUH U IIEPBBIE
CJIEICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBBIC
crneactBus u3 HUX. CrocoObl 3a1aHus
MPSAMBIX U INIOCKOCTEMN B IPOCTPAHCTBE.
O003HaueHUs MPSAMBIX U TIOCKOCTEH

10

N300pakeHne ceueHuil nmupaMusl, Kyoa u
MPU3MBI, KOTOPBIE IPOXOIAT Yepe3 ux peéopa.
N300paxeHmne nepeceueHus moTydeHHbIX
TUI0CKOCTeH. PackpaimBanme oCTPOSHHBIX
ceueHuu Pa3HbBIMH IBETAMU

11

N300pakeHne ceueHuil nmupaMusl, Kyoa u
MPU3MBI, KOTOPBIE IPOXOIAT Yepe3 ux peéopa.
N300paxeHmne nepeceueHus MoTyudeHHbIX
TUI0CKOCTeH. PackpammBanue moCTPOSHHBIX
ceueHuu PAa3sHbBIMH IBETAMU

12

N300pakeHne ceueHuil nmupaMusl, Kyoa u
MPU3MBI, KOTOPBIE IPOXOIAT Yepe3 ux peéopa.
N300paxeHmne nepeceueHus moTydeHHbIX
TUI0CKOCTeH. PackpammBanue moCTPOSHHBIX
CEUYCHU I pa3HBIMHU I[BETAMH

13

N300pakeHne ceueHuil nmupaMusl, Kyoa u
MPU3MBI, KOTOPBIE IPOXOIAT Yepe3 ux peéopa.
N300paxeHune nepeceueHus moTydeHHbIX
TUI0CKOCTeH. PackpammBanue moCcTpOSHHBIX
CEUYCHU I pa3HBIMHU I[BETAMH

14

Meton cienoB uisl IOCTPOEHUS CEUEHU I




15

Merton cnenoB 1yisi TOCTPOCHUS CEUCHUM.
CaolicTBa niepece4eHn MpsSIMBIX U
IIOCKOCTEH

16

Merton cnenoB 1yisi TOCTPOCHUS CEUCHUM.
CaoiicTBa nepeceyeHnid MPSIMbIX U
IIOCKOCTEHN

17

[TocTpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3aMHCh 11aroB
MTOCTPOEHUS

18

[TocTpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha p&opax. Cozmanue
BBIHOCHBIX YEPTEKEN U 3aMHCh 11aroB
MTOCTPOEHUS

19

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha p&opax. Cozmanue
BBIHOCHBIX YEPTEXKEN U 3aMKCh 111aroB
MTOCTPOEHUS

20

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha pébpax. Cozmanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh 111aroB
MTOCTPOEHUS

21

[ToBTOpenue nnanumerpun: Teopema o
MPONOPIMOHANBHBIX 0Tpe3kax. [lonodue
TPEYrOJILHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacdeTsl B ceUeHHUAX Ha
BBIHOCHBIX 4eprexkax. Mcropus pa3sutus
ITaHUMCETPUHN U CTCPCOMCTPUU




23

KontponbHas padota "AKCHOMBI
crepeomerpuu. Ceuenus"

24

BsaumHoe pacrnonoxeHue npsiMbix B
npoctpancTBe. CKpeuuBarouecs npsmele.
[Ipu3Haky CKpEIMUBAIOIIUXCS MPSAMBIX.
[TapaniensHble MpsiMbIE B TPOCTPAHCTBE

25

Teopema 0 CyIlIeCTBOBAHUHU U
€IMHCTBEHHOCTH MPSIMOM NapajliesIbHOMN
JAHHOU MPSIMOM, TPOXOAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIEH Ha JaHHOU
npsAMoii. Jlemma o nepeceyeHuu
napaJiyICJIbHBIX IMTPAMBIX INIOCKOCTBIO

26

[TapannensHOCTH Tpex NpsMbIX. Teopema o
TpEX MmapajuieNbHbIX IpSMbIX. Teopema o
CKPEILMBAIOIINXCS MPSIMBIX

27

[MapannensHoe npoekTrpoBaHue. OCHOBHBIC
CBOMCTBA MapaylIeIbHOTO MPOSKTUPOBAHUS.
N3o0paxenue pa3Hbix puryp B
MapajjieIbHON MPOEKIIUU

28

[MenTpanbsHas npoekuus. YTomi ¢
COHAIIPaBJIEHHBIMH CTOPOHAMH. YTOJ MEXKIY
HPSIMBIMU

29

3agauu Ha JOKA3aTelIbCTBO U UCCIIEA0BaHHE,
CBSI3aHHBIE C PACIIOJIOXKEHUEM NPSMBIX B
IIPOCTPAHCTBE

30

[ToHsTHA: MapaIEeTbHOCTh NPSIMOU U
IJIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
MapaJUIEIbHOCTH MPSIMON U TNIOCKOCTH.
CaolicTBa napamieabHOCTU IPSIMON U




IIJIOCKOCTH

31

reOMeTpI/I‘-IeCKI/Ie 3ala4i Ha BBIYUCJIICHUEC U
JI0Ka3aTeNbCTBO, CBS3aHHBIC C
MapajuIeIbHOCTHIO IPSIMBIX U IJIOCKOCTEH B
MPOCTPAHCTBE

32

[TocTpoenue ceueHus, MPOXOASIIETO Yepes3
JAHHYIO TIPSIMYIO HA YEPTEkKE U
MapajjIeIbHOIO IPYrou npsimoit. Pacuér
OTHOLUEHUH

33

[MTapannenbHas TpoeKIMs, TIPUMEHEHUE IS
MOCTPOCHHS CeueHuil Kyba n
napauienenumnena. CeoncTaa
napaieNienumne1a 1 MpU3Mbl

34

[TapamtensHble ockoctu. [Ipu3Haku
MapaJUIEIbHOCTH IBYX IUIOCKOCTEH

35

Teopema o mapaieIbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH, MPOXOAsIIEH
yepe3 TOUKY, He IPUHAIICKAITYIO JaHHOU
IIJIOCKOCTH U CIICACTBHUA U3 Heé

36

CgolicTBa napajuiebHBIX IJIOCKOCTEM: O
MapaJuIEIbHOCTH NPSIMBIX NIEPECEUECHUS TIPU
MIEPECEUCHUH IBYX NapaJlIeIbHbIX
IJIOCKOCTEMN TPEThEU

37

CBoiicTBa MapajIeIbHBIX TNIOCKOCTEH: 00
OTpe3Kax NmapasuieIbHbIX MPSMBIX,
3aKJIIOUEHHBIX MEXy MapajieIbHbIMU
IJIOCKOCTSIMU; O MepeceueHU  MpsMOii ¢
ABYMS TTapaJIJICIIbHBIMUA TNIOCKOCTAMUA




[ToBTopenue: Teopema I[udaropa va

38
IJIOCKOCTH

39 [ToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40 CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajuiesienuneaa

41 Brruncnenue MH OTpe3KOB B Ky0Oe U
IIPSIMOYTOJIBHOM TIapajuleIenuneie
[TeprieHAMKYASAPHOCTD MPSIMOM U TIJIOCKOCTH.

42 [TpusHak neprneHANKYIIPHOCTH TIPSIMOU U
IIJIOCKOCTH
IlepneHUKYISAPHOCTD NPSMOM U IJIOCKOCTH.

43 [Ipu3Hak neprneHauKyJISpHOCTH IPSIMOU U
IIJIOCKOCTH
Teopema 0 CyIlIeCTBOBAHUHU U

44 €IUHCTBEHHOCTH MPSIMOM, IPOXOIALLEH
4yepe3 TOUKY IIPOCTPaHCTBA U
NEPIEHIUKYJIPHON K INIOCKOCTU

45 [InockocTH M neprneHIuKyIsIpHbIE UM
MpsIMbIE B MHOTOT'PAHHHUKAX

46 [InockocTH U neprneHIuKyIsIpHblE UM
MPsIMBIE B MHOTOI'PAaHHHUKAX

47 Ilepnennukynsp u HaknoHHas. [loctpoenue
MEePIEHIUKYISIpA U3 TOUYKH Ha MPSIMYIO

48 [Tepnienaukynsip u HakinoHHas. [loctpoenue
MEePIEHIUKYISIPA U3 TOUKH Ha MPIMYIO

49 Teopema o Tpéx nepneHAUKYIspax (mpsmas

u oOpaTtHas)




Teopema o Tpéx nepneHAUKYIpax (mpsmas

>0 u oOpaTHast)

51 Yroa Mexay CKpenrBarOUMHUCS TPSIMBIMU

59 [Touck nmeprneHANKYIIPHBIX MPSIMBIX C
MIOMOIIBIO TIEPIIEHAUKYIISPHBIX TIOCKOCTEH

53 OpTOoroHaJibHOE MMPOCKTUPOBAHUE
[TocTpoenue ceueHuit kyoa, IpU3MBbI,

o4 [IPaBUJILHON ITMPAMUBI C TIOMOIIBIO
OPTOTOHAJIBLHON MPOEKIUU
[TocTpoenue ceueHuit kyoa, IpU3MBbI,

55 MPaBUJILHOM MUPAMHUJIBI C IOMOLIBIO
OPTOTrOHAJILHOMN IPOEKIINU
CumMMeTpHsl B IPOCTPAHCTBE OTHOCUTEIHHO

56 mIockocTH. [lmockocT cuMmMeTpuii B
MHOTOTpaHHHKaxX

57 [Ipu3Hak nepneHauKyISIPHOCTH IPSMOU U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUU

58 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
paccTosHUM OT TOUKH JI0 IIJIOCKOCTH

59 [IpaBuibHBIE MHOTOTPAaHHUKH. Pacuér
paccTosHUI OT TOUKH JI0 IIJIOCKOCTH
CriocoObl OMYCTUTh MEePIEHANKYISPDI:

60 CUMMETPHSI, CABUT TOYKH T10 TapaJIICIIbHON
NpAMOi

61 CaBur no HenapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

62 KonrtponsHas padora "B3anmuoe

PACIIOJIOKCHHUC MTPAMBIX U MJIOCKOCTEH B




npoctpaHcTae"

63

IToBTOpEHME: Yroa Mexay NpsIMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMA
KOCHHYCOB

64

IToBTOpEHME: Yyroy MexIy
CKPELIUBAIOIIMMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

FGOMeTpI/I‘-IGCKI/Ie MCTO/bI BEIYUCIICHUSA YyIJid
MCKAY NPSAMBIMA B MHOT'OT'PAHHUKAX

66

JByrpanHubiii yroj. CBONCTBO JTUHEMHBIX
YIJI0B IBYTPAHHOTO yriia

67

IlepnenaukynspHele miockoctu. CBoiicTBa
B3aMMHO MEPIEHAUKYISPHBIX MJIOCKOCTEN

68

[Ipu3Hak neprneHaAuKyJISpHOCTH IUIOCKOCTEH;
TeopeMa O IPSMOM NIEPECEUCHHUs IBYX
IJIOCKOCTEN MEPIIEHAUKYIIIPHBIX TPEThEN
IIJIOCKOCTH

69

[IpssMOyTONBHBIN MapajuIeNenuIes; Kyo;
U3MEPEHUS, CBOMCTBA IIPSIMOYTOJILHOTO
napajienenuneaa

70

Teopema o auaroHaau IPSIMOYTOJIBLHOTO
napajuieJienuIe/1a U CIeICTBUE U3 Hee

71

CrepeomeTpuueckie U NpUKIaJIHbIE 33]1a4H,
CBSI3aHHBIE CO B3aMMHBIM PaCIIOIOKEHUEM
MPSAMBIX U INIOCKOCTH

72

[ToBTOpEeHME: CKpEIIMBAIOIIECS MTPSMBIE,
napajuieJbHbIe IOCKOCTH B CTaHIAPTHBIX




MHOTI'OrpaHHUKax

[Tapa mapannenpHbIX IJIOCKOCTEN Ha
CKPELIUBAIOIINXCSA MPSMBIX, PACCTOSIHUE

3 MEXy CKPEIUBAIOIIUMHUCS MPSIMBIMHU B
MIPOCTBIX CUTYaLHSIX

74 PaccTosiHME OT TOUKH 10 INIOCKOCTH,
paccTosiHue OT IPSIMOM 710 IIIOCKOCTH
Beluncnenue paccTossHUN MEXKIY

75 CKPELIUBAIOIIMMHUCS IPSIMBIMU C IIOMOIIBIO
NEPIEHIUKYISIPHON IJI0OCKOCTU
TpéxrpaHHblil yroy, HEpaBEHCTBA AJIsI

76 TpexrpaHHbIX yrioB. Teopema [Tudaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB JJIs1
TPEXTPAHHOTIO yria

77 DneMeHTHI ChepPUIEeCKON TeOMETPHH:
reoJIe3N4eCcKue JIMHUMU Ha 3eMJie

78 KonrtponbHast padota "Yrisl U paccTostHUS"

79 Cucremaru3zanus 3HaHUN "MHOTOTpaHHUK U
€ro AJIEMEHTHI"

80 [Tupamuna. Buasl nupamug. [IpaBunbHas
nupamuaa

81 [Ipusma. IIpssmast u HaKJIOHHAS IPU3MBI.
IIpaBunbHas npusma

82 [Ipamoit napamienenunes, TpSIMOYTOJIbHbBIN
napajuiesenumnes], Kyo

83 Brinyxiible MHOTOrpaHHukH. Teopema
Ditnepa

84 Belintykieie MHOrorpanHuku. Teopema




Oiinepa. [IpaBuibHbIC U OTYNIPaBUIIbHBIC
MHOTOTPaHHUKHU
85 Kontponbnas padota "MHoOrorpanHuku" 1
86 [TonsiTHE BEeKTOpa HA MJIOCKOCTH H B 1
MIPOCTPAHCTBE
87 CyMMa BEKTOpOB 1
88 Pa3znocTh BekTOpOB 1
89 [TpaBumno mapasmienenurena 1
90 YMHOKEHHE BEKTOpa Ha YHUCIIO 1
01 Pasnoxenne BekTopa 1mo 6a3nc3v/ TpEX 1
BEKTOPOB, HE JICXKAIUX B OJHOU MIIOCKOCTH
92 CkanspHOe MpOu3BEICHUE 1
93 Brruncnenue yria Mexy BEKTOpaMu B 1
MPOCTPAHCTBE
94 [Ipocreiimme 3aga9u ¢ BEKTOpaMH 1
95 [Ipocreiimme 3aauu ¢ BEKTOpaMu 1
96 [Ipocreiimme 3aga9u ¢ BEKTOpaMH 1
97 [Ipocreiimme 3aauu ¢ BEKTOpaMu 1
98 O0001IeHre U cUCTEMaTU3aIlis 3HAHUI 1
99 O06o001IeHre U cucTeMaTU3alus 3HaHUH 1
100 HroroBast koHTpOIBHAS paboTa 1
101 HroroBast koHTpOIBHAS paboTa 1
102 O06o001IeHre U cucTeMaTU3alus 3HaHU| 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
nugposbie
Nen/m  Tema ypoka Koutpoabsnbie IIpakTuyeckue
Bcero o0pa3oBaTte/ibHbIE
padoThI padoTbI
pecypcsl
1 [ToBTOpenue tems! "KoopauHaTsl BEKTOpa 1
Ha IUIOCKOCTH U B IPOCTpaHcTBE"
5 [ToTOpenue Temel "CkansipHoe 1
IIPOU3BEIEHUE BEKTOPOB"
3 [ToBTOpeHue Tembl "Brruncnenue yria 1
MEXK]ly BEKTOpaMH B MPOCTpaHCTBE"
4 [ToBTOpEeHue Temsl "YpaBHEHHE IPAMOI, 1
IIPOXOJAIIEH Yepe3 1Be TOUKH"
5 YpaBHEHHE MIOCKOCTH, HOPMaJb, 1
YPaBHEHHUE IJIOCKOCTH B OTPE3Kax
6 YpaBHEHHE MIOCKOCTH, HOPMaJb, 1
YpaBHEHUE IIJIOCKOCTH B OTPE3Kax
7 BekropHoe npousseneHue 1
8 JIvuHeitHbIe HEpaBEHCTBA, JTUHEIHOE 1
IpOrpaMMHUpPOBaHUE
9 JInHeliHbIC HEPABEHCTBA, JIMHEHOE 1
IIpOrpaMMHUpPOBaHUE
10 AHaNMTUYECKHE METO/IbI pacyéTa yria 1
MEXy NPSIMBIMH B MHOT'OI'paHHUKAaxX
1 AHaMTHYECKHE METO/IbI pacyéTa yria 1
MEXAY MJIOCKOCTSIMUA B MHOIOTPaHHUKAX
12 dopMyia pacCTOSIHUSA OT TOYKH 10 1




IIJIOCKOCTH B KOOpAHWHATax

Haxoaenue paccTosSHUN OT TOYKHU 10

13
MIJIOCKOCTH B KyOe

14 Haxoxaenne paccTOSHUN OT TOYKH JI0
TUIOCKOCTH B MPABUJILHON TUPAMU/IE

15 KoHnTtponbHast pabota "AHamuTudeckas
reomerpus”

16 CeueHHst MHOTOTPAHHUKOB: CTaHAAPTHBIC
MHOTOTPaHHUKHU

17 CeueHust MHOTOTPaHHUKOB: METO/I CJIEJIOB
CeueHust MHOTOTPAHHUKOB: CTaHAAPTHBIE

18 MJIOCKOCTH, TIEPECEUCHUS TIPSMBIX U
IJIOCKOCTEMN

19 [MapannensHbIe MPSMBIEC U TUIOCKOCTH:
napasuieJIbHble CEUeHUS

20 [MapannensHbIe PSMBIC U TUIOCKOCTH:
pacy€r OTHOLIEHUI

91 [TapannenbHble MPsIMbIE U TUIOCKOCTH: YTJIbI
MEXy CKPELIUBAIOUTUMUCS TPIMBIMU
[TepnieHIUKYISIpHBIE IPSIMBIEC U TUIOCKOCTH:

99 CTaH/IapTHBIC TaphI MEPICHAUKYISPHBIX
IUIOCKOCTEH U MPSIMBIX, CHMMETPHUH
MHOTOTPaHHUKOB

23 [TepnieHIUKYISIpHBIE IPSIMBIEC U TUIOCKOCTH:
TeopeMa O TPeX MEePIEHANKYIIPax

24 [leprieHquKyNIApHBIE TPSIMbIE U TNIOCKOCTH:
BBIUMCJICHHUSI IJTMH B MHOTOTPaHHUKAX

25 [ToBTOpEHME: TUIOIIAAN MHOTOYTOJIbHHKOB,




bopMyIIBI IS TUTOIIAACH, COOOpaKEeHUS
noxooust

26

[ToBTOpEHME: MIIONIA I MHOTOYTOJIEHUKOB,
bopMyIIBI IS TUTOIIAACH, COOOpaKEHUS
monoous

27

[ToBTOpEHUE: MIOMIAIH MHOTOYTOJIbHUKOB,
(dbopMyITBI TSI TTOMIAACH, COOOpaKEHUS
rmonoous

28

[Inomany ce4eHUN MHOTOIPAHHUKOB:
IJIOLIA Y TIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxKeHUs MOJ00us

29

[Tmomaan cedyeHnii MHOTOTPaHHUKOB:
IJIOMIAAN TOBEPXHOCTEM, pa3pe3aHus Ha
4acTH, COOOpaxeHUs MOJ00us

30

Kontponbnas padora "IloBTopenue:
MHOTOTPaHHHUKH, CEUYEHUS
MHOTOTPaHHUKOB"

31

O6Bém Tena. O0BeM MPSIMOYTOIBLHOTO
napajuiesenunea

32

3amaun 00 yaBOCHUHU Ky0a, 0 KBaaApaType
Ky0a; O TPUCEKIUH yTia

33

CrepeoMeTpHUYECKHUE 3a/1a4H, CBSI3aHHBIE C
00BEMOM TIPSMOYTOJIBHOTO
napasuieNienumne1a

34

[TpuxnanHblie 3a1a4M, CBSI3aHHBIE C
BbIUKCJIEHHEM 00bEMA MPSIMOYTOJILHOTO
napasuiesenumnena

35

O0BEM npsAMOi PU3MBI




CrepeoMeTpHUYECKHUE 3a/1a4H, CBSI3aHHBIE C

30 BBIYUCIICHHEM 00BEMOB MPSAMON IPU3MBI

37 [Tpuxnanueie 3a1a4un, CBI3aHHBIE C 00BEMOM
MPSMON MPU3MBI
Brruncnenue 00bEMOB TeN ¢ TOMOIIBIO

38 onpeaenéHHoro uurerpaita. Oobpém
HAKJIOHHOM IPU3MBbI
Brruncnenue 00bEMOB TeI ¢ TOMOIIBIO

39 onpeaenéHHoro uurerpaita. Oobpém
TTUPAMHU/TBI

40 ®dopmyna o0bEMa mupamuael. OTHOIIICHUE
00bEMOB MUPaMHU/T C OOIITUM YTIIOM

a1 dopmyna 06béMa nmupamubl. OTHOIIEHUE
00bEMOB MUPaMHU/T ¢ OOIITUM YTIIOM

42 CrepeomeTpuyuecKue 3aj1auu, CBI3aHHBIE C
00BEMaMU HAKIIOHHOM MPU3MBI

43 CrepeoMeTpHUuecKUe 3aJaul, CBI3aHHbIE C
00BbEMaMH TUPAMHUTBI
[Ipuknanueie 3apaun o Teme "OO0bEMBI

44 Ten", CBsA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
PU3MBI

45 [Ipuknanueie 3apauu o Teme "OO0bEMBI
Ten", CBsI3aHHBIE C 00BEMOM MTUPAMHUIBI

46 [Ipumenenue 00bEMOB. Beruncienue
pPaccTOsSHUA 10 TII0CKOCTH

47 KonTtponsHas padora "O0beM
MHOTOTpaHHUKA"

48 Hunuaapuveckasi MIOBEPXHOCTD,




00pa3yromue MUIHHIPUIECKON
IIOBEPXHOCTH

Humuaap. [psmoit KpyroBou HUIUHID.

49 [Tnomane MOBEPXHOCTH LIMIUHIPA

50 Konunueckast TOBEpXHOCTh, 00pa3yromme
KOHHUYECKOU nmoBepxHocTu. Konyc

51 CedeHue KOHyca MIOCKOCTHIO,
napajuieIbHOM MIOCKOCTH OCHOBaHUS

59 VYceu€nnsiit konyc. M3o0paxeHne KOHYCOB
1 YCEUYEHHBIX KOHYCOB

53 [Tnomaas GOKOBOM MOBEPXHOCTH U MOTHON
MOBEPXHOCTU KOHYCa

54 [Tnomaas 60KOBOWM MOBEPXHOCTH M MTOTHOU
MOBEPXHOCTH KOHYCa
CrepeoMeTrpuueckue 3aJaun Ha

55 JIOKA3aTeJIbCTBO M BEIYHCIICHUE,
MOCTPOCHUEM CEUEHUH IMINHIPA, KOHYCa
CrepeomeTpuueckue 3a1a4u Ha

56 JI0OKa3aTelIbCTBO U BHIYUCIICHHE,
MOCTPOCHHUEM CEUEHUH IMINHIPA, KOHYCa

57 [Ipuknanueie 3a7a4n, CBsI3aHHbBIE C
[UTHHIPOM

58 [TpuxnanHblie 3a1a4u, CBSI3aHHBIE C
UIHHIPOM

59 Cdepa u map
[Tepeceuenue chepsl U mapa ¢ MIOCKOCTHIO.

60 Kacanue mapa u cdepsl miaockoctsio. Bug u

n300pakeHue mapa




61

[epeceuenue cdepsl U M1apa ¢ MIOCKOCTHIO.
Kacanue mapa u cepsi mnockoctero. Bun u
n300pakeHue mapa

62

VYpasuenune chepsol. [Inomans chepsl u eé
yacTein

63

Cummerpus chepsl 1 mapa

64

CrepeomeTpuyiecKue 3a1a4i Ha
JIOKA3aTelIbCTBO M BEIYMCIICHUE, CBI3aHHEIC
co c(hepoii U mapom, TOCTPOCHUEM UX
CEYCHMI MIOCKOCThIO

65

CrepeomeTpuyecKue 3a1a4i Ha
JI0KA3aTelIbCTBO M BEIYUCIICHUE, CBSI3aHHBIC
co c(epoii U mapom, TOCTPOCHUEM UX
CEYECHMI MIOCKOCThIO

66

[TpuknagHbie 3aaa49u, CBSI3aHHbBIE CO chepoit
U I1apoM

67

[ToBTOpEHUE: OKPYKHOCTH HA TIIOCKOCTH,
BBIUNCJIICHUSA B Opr)KHOCTI/I, CTaH[[apTHBIe
monoous

68

Paznuunsie KOM6I/IHaI_II/II/I TCJI BpallICHUA U
MHOT'OIrpaHHUKOB

69

3agaun no teme "Tena U MOBEPXHOCTH
BpaieHus"

70

3anaun o reMme "Tena ¥ MOBEPXHOCTH
BpaieHus"

71

KonTtponbHas padora "Tena u moBepXHOCTH
BpaiueHus"

72

O06BeM mumuHapa. Teopema 06 00bEME




MPSIMOTO ITUJIMHAPA

73

Brruncnenue 00bEMOB TeI ¢ TOMOIIIBIO
onpenenéHHoro uaterpaiga. OobéM KoHyca

74

[Tnomaau 60KOBOH U MOTHOMN MOBEPXHOCTH
KOHYyCa

75

CrepeomMeTpriecKue 3a/1a4u, CBI3aHHBIC C
BBIYHCIICHHEM 00BEMOB ITMIMHAPA, KOHYCa

76

[Ipuknanueie 3aaaun o Teme "OO0bEMBI U
IJTOMIAAN TOBEpXHOCTEN Ten"

77

O06wéM mapa u mapoBoro cekropa. Teopema
00 00Bvéme mapa. [Tnomans chepsl.
CrepeoMeTpHUECKHE 3a/1a4H, CBSI3aHHBIE C
BBIUKCIICHHEM 00BEMOB II1apa, MIapoOBOTO
CErMEeHTa U IIapOBOT0 CEKTOpa

78

[Mpuknanueie 3apaun mo Teme "OObEMBI
Ten", CcBsI3aHHBIE ¢ 00BEMOM ITapa 1
iomanbio ceprr. COOTHOMICHUS MEXKIY
TUTOMIA/ISIMU TTOBEPXHOCTEH M 00bEMaMHU
IMOAOOHBIX TEI

79

[TomoOHbBIE TeNa B IPOCTPAHCTBE.
N3menenne 06bEMa pu o 100UH.
CrepeoMeTpHUECKHE 3a/1a4H, CBSI3aHHBIE C
BBIUMCIICHHEM 00BEMOB TEIl U TUIOIIAICH
MOBEPXHOCTEN

80

KonTtponsnas padora "[1nomanu
MIOBEPXHOCTH M 00BEMBI KPYTIIBIX Ten"

81

JBmxenus npoctpancTBa. OTOOpaKeHHUS.
JIBwxenus u paBeHCTBO puryp. O0mue




CBOMCTBA IBUXCHUU

82

Buael n1BukeHMi: TapauiebHbIN IEPEHOC,
LEHTpAJIbHAsl CAMMETPHUS, 3epKaIbHas
CHUMMETpHUS, IOBOPOT BOKPYT MPSIMOMH

83

[Ipeo6pazoBanust mogobus. [Ipsmas u cdepa
Ditnepa

84

['eomeTpuyeckue 3a1a4n Ha MPUMEHEHHE
JIBU>KEHUS

85

Kontposbnas padota "BekTops! B
npocTpaHcTBe"

86

O6o6maromee nopropenne 11 moHsATHIA 1
MeTo0B Kypca reomerpun 10-11 knaccos,
cucremarusanus 3HaHuii: "l[lapamiensHoCTh
MPSAMBIX U IJIOCKOCTEH B TPOCTpaHCTBE"

87

Ob6o6maromee noropenue 11 noHATU U
MeTO10B Kypca reomerpun 10-11 knaccos,
cUCTeMaTH3alys 3HaHUii: "BekTopsl B
npocTpaHcTse”

88

O6o06maromee moBTopeHue 11 moHITHI 1
MeTO10B Kypca reomerpun 10-11 knaccos,
cUCTeMaTH3alys 3HaHUii: "BekTopsl B
npocTpaHcTae”

89

O6o06maromee moBTopeHue 11 moHITHI 1
MeTO10B Kypca reomerpun 10-11 knaccos,
cucremaTusaius 3Hanuii: "O0bemM
MHOTOTrpaHHHKaA"

90

O6o06maromee moBTopeHue 11 moHITHI 1
MeTo10B Kypca reometpun 10—-11 knaccos,




cucremarusanus 3Haguii: "O0bseM
MHOTOTrpaHHHKaA"

91

O6o06matomee moBTopeHue 11 moHITHI 1
MeToJ10B Kypca reometpun 10—-11 kmaccos,
cucrteMarusanys 3Hagui: "Ihnontaan
MOBEPXHOCTH U 0OBEMBI KPYTIIBIX TET"

92

Ob6o6maromee noropenue 11 noHATUH U
MeToJ10B Kypca reometpun 10—-11 kmaccos,
cucrteMarusanys 3Haguii: "Ihnontaagn
MOBEPXHOCTH U 0OBEMBI KPYTIIBIX TET"

93

Hrorosast KoHTpoOJIbHASA paboTa

94

HroroBast koHTpoOIbHAs paboTa

95

[ToBTOpeHue, 0600IIeHNE U
cUCTeMaTH3alus 3HaHU!

96

Hcropus pa3BuTus CTEPEOMETPUU KaK
HAyKH U €€ poJib B pa3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX ¥ KOMIIBIOTEPHBIX TEXHOJIOTUI

97

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU COBPEMEHHBIX
WHKCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHIA

98

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU COBPEMEHHBIX
WHKEHEPHBIX U KOMITbIOTEPHBIX TEXHOJIOTHA

99

Hcropus pa3BuTus CTEPEOMETPUU KaK
HAyKH U €€ poJib B Pa3BUTUU COBPEMEHHBIX
WHKEHEPHBIX U KOMITbIOTEPHBIX TEXHOJIOTHA

100

Wcropus pa3BuTUs CTEPEOMETPUU KAK
HAyKH U €€ poJib B pa3BUTUH COBPEMEHHBIX




HWHXXCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTHI

Hcropus pa3BuTus CTEPEOMETPUU KaK

101 HayKH U €€ pojIb B Pa3BUTHH COBPEMEHHBIX 1
WH)KEHEPHBIX ¥ KOMITBIOTEPHBIX TEXHOJIOTUI
HcTopus pa3BUTHS CTEPEOMETPUHN KaK
102 HAyKH U €€ poJib B pa3BUTUH COBPEMEHHBIX 1
WH)KEHEPHBIX ¥ KOMIIBIOTEPHBIX TEXHOJIOTUI
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Maremaruka. ['eometpus, 10 kinace/ Mep3nsik A.I'., Homuposckuii [1.A.,
[TonsikoB B.M.; mon penakuueit [lomonsckoro B.E., OGmiecTBo ¢ orpaHndeHHON
orBeTcTBEHHOCThIO M3narenbckuil ieHTp «BEHTAHA-I'PA®»; AkunonepHoe
obmectBo «M3natenbcTBo «IIpocBemnenner

* Maremaruka. ['eometpus, 11 kinacc/ Mepsnsk A.I'., Homuposckuii [I.A.,
[Tonskor B.M.; nox penakuueit [lononsckoro B.E., OGiiecTBo ¢ orpaHMYeHHOM
oTBeTcTBeHHOCTHIO M3narensckuii ieHTp « BEHTAHA-I'PA®»; AkunonepHoe

obmectBo «M3natenscTBO «IIpocBemnienuer

METOANUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

['eomeTpus. Yriyonéuusiii ypoBenb. 10 kiacc. Metoanueckoe nmocooue ,
aBTopbl: bynko Enena Bnagumuposna, Crapmmii Begymuii penaktop Llentpa
¢duznKo-mMaTeMaTHueCKOro oopazoBanus, Mep3msik Apkanuii ['puropseBud,
[Tononckuit Butanuit bopucosuu, Axup Muxann CeMeHOBHY, YUUTEND
MaTEeMaTUKH, aBTOP YUEOHUKOB U y4eOHO-METOJUYECKUX TTOCOOUH 1O
MaTeMaTHKe

['eomertpus. Yriyonéunslit ypoBeHnsb. 11 kmacc. Metonuueckoe nocodue,

aBTopbl: bynko Enena Bnagumuposna, Crapmmii Begymuii penaktop Llentpa



¢duznko-mMaTemMaTHuecKoro oopasosanusi, Mep3msik Apkanuii ['puropreBud,
[Tonouckuii Buranuit bopucosuu, Axup Muxann CeMeHOBUY, YUUTEIb
MaTE€MaTUKH, aBTOP YYEOHUKOB U y4eOHO-METOJUYECKUX TTOCOOUH 1O

MAaTCMaTHKC

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://school-collection.edu.ru

http://wmolow.edu.ru

http://fcior.edu.ru

http://www.numbernut.com/

http://www.math.ru

http://www.int.ru

http://teacher.ru

http://teacher.fio.ru

http://www.tmn.fio.ru/works/
https://rosuchebnik.ru/material/geometriya-bazovyy-uroven-10-klass-
metodicheskoe-posobie/
https://rosuchebnik.ru/material/geometriya-bazovyy-uroven-11-klass-

metodicheskoe-posobie/
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