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MMOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETrO
oOuiero o0pazoBaHusl, Tak Kak 00OECIIEYNBAET BO3MOKHOCTh U3yUEHUs TUCLHUIUIMH
€CTECTBEHHO-HAYYHOM HAIIPABJIICHHOCTM M MPEIMETOB T'YMAaHHTAPHOIO ILIMKJIA.
[Tockonmpky  JOTMYECKOE  MBIIUICHHE,  (QOopMUpPyeMOe  THpH  H3YYCHUU
00y4aromMMHUCsl TOHATUHHBIX OCHOB T'€OMETPUH, NMPU J0KA3ATEIbCTBE TEOPEM U
IIOCTPOEHUU LIENOYKU JIOTUYECKUX YTBEPKIACHUM IIPU PELIEHUU I€OMETPUUYECKHUX
3a1a4, yMEHHUE BBIABUIaTb M ONPOBEpPrarb THIIOTE3bl HENOCPEICTBEHHO
WCIIOJNB3YIOTCS IIPU PELICHUHU 3a/1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YaCTHOCTHU
buznyeckux 3aaay.

I{enb ocBoeHus nporpamMmsl yueOHOro kypcea «I'eomerpusi» Ha yriyOnéHHOM
YPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
W3YYCHUU TE€OMETPHUH, KaK COCTABJISIONICH MpeaMeTHON obnactu «MaremaTnka u
uHbpopMaTUKa»  uyepe3  OOecleueHUE  BO3MOXKHOCTH  NPUOOpETeHHs U
UCIIONIb30BaHusl Oosiee TIyOOKMX TIEOMETPUYECKMX 3HAaHUM U JCHCTBUIA,
CHEIU(PUYHBIX TEOMETPUN, U HEOOXOIUMBIX ISl YCIEIHOTO NMPOPECCUOHAIBHOIO
o0pa30BaHMsl, CBSI3aHHOTO C UCIOJIb30BAHUEM MaTEMAaTHKH.

[TpuoputeTHbIMM 3a7auaMy Kypca T€OMETPUU Ha YIIyOJIEHHOM YpOBHE,
PaCIIMPSAIONIMMHI U YCUIIMBAIOIIUMH Kypc 0a30BOI0 YPOBHS, SIBJISFOTCS:

paclIMpeHNe NPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYPBI U
(opMUpPOBaHKE OCO3HAHUS B3aUMOCBSA3H F€OMETPUH C OKPYKAIOLIUM MHPOM;

(opMUpOBaHME TMPEACTABICHUS O TMPOCTPAHCTBEHHBIX (QUIYpax Kak o
BAKHEMIIMX MAaTEMaTUYECKUX MOJEIAX, MO3BOJIOLIMX OINKCBHIBATH U U3Yy4aTb
pa3HbI€ SBJICHUS OKPYKAOLIEr0 MUPA, 3HAHUE MTOHATUMHOTO armapara no pasaeiny
«CtepeomeTpus» yueOHOTo Kypca reOMETpUH;

(¢opMUpOBaHHE  YMEHHUS  BJAJETh  OCHOBHBIMM  IOHATUSAMH O
IPOCTPAHCTBEHHBIX (UTypaX U HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dopMyll U yMEHHE UX MPUMEHSTb, YMEHMs JOKA3bIBaTh TEOPEMBI M HAXOJUTh
HECTaHIapTHBIE CIIOCOOBI pelIeHUs 3a/1a4;

(opMHpOBaHNME YMEHUS pPacllO3HAaBaTh Ha YepTexkax, MOAENAX U B peaJIbHOM
MUpPE MHOTOTPaHHUKHM M Teja BpalEHUs, KOHCTPYUPOBATH I'€OMETPUUYECKUE
MOJENH;

¢bopMupOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHYECKOTO MOCTPOEHUs
MaTEMaTHYECKUX TEOpHil, (OPMUPOBAHME NOHMMAHHUS POJU AKCUOMATHKU IpU
IIPOBEJICHUM PACCYKICHUN;

(opMUpOBaHHE YMEHHMs BIAJAETh METOJAMHU J0Ka3aTeIbCTB U AJITOPUTMOB
pELICHMs, YMEHUSI WX MPUMEHSATh, MPOBOJUTH JOKA3aTEIbHBIE PACCYKICHHS B
XOJI€ PELICHMs CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IIPAKTUUYECKUM COJIEPKAHUEM,
(opMUpOBaHHE TMPEACTAaBICHUS O HEOOXOOUMOCTH  JOKAa3aTeNbCTB  IpHU



000CHOBAaHNY MAaTeMAaTHUECKUX YTBEPKICHUN M POJTH aKCHOMATHUKH B TIPOBEICHUN
JEAYKTUBHBIX PACCyKICHUN;

pa3BUTHE U COBEPUICHCTBOBAHUE MHTEJUICKTYIbHBIX M  TBOPYECKUX
CIOCOOHOCTEN 00yYaroumxcsi, MO3HABATENIbHON aKTUBHOCTH, UCCIEI0BATEIbCKUX
YMEHUM, KpUTUYHOCTU MBIIIICHUS, UHTEpPECA K U3YUEHUIO T€OMETPUU;

dbopmupoBanrue (PYHKITMOHAILHONH TPAaMOTHOCTH, PEJICBAHTHOW TEOMETPHH:
YMEHUSI PACloO3HABATh TMPOSBICHUS TEOMETPUUYECKUX TMOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBbIX KM3HEHHBIX CUTYallUsX U MPU U3YUYECHUU APYTHX
y4e€OHBbIX  TPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYAllMi, HCCIEAOBAHHUS TOCTPOCHHBIX MOJEIEH,
WHTEPIPETALNY MOJYYEHHBIX PE3YyJIbTATOB.

OCHOBHBIMH COZIEP’KAaTEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «['eomerpus» B
10-11 xmaccax sBusaworcs: «lIpsiMble M IUIOCKOCTU B MPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus’», «BekToppl ©  KOOpAMHATHI B
MPOCTPAHCTBEY, «J|BUAKEHUS B IPOCTPAHCTBEY.

CohopmynupoBanHoe Bo PI'OC COO TpeOoBaHHE «yMETh OMNEPUPOBATH
MOHATUSIMIY», PEJICBAHTHBIMU TEOMETPHHM Ha YriayOJIEHHOM YpPOBHE OOy4YeHHUs B
10—-11 kyaccax, OTHOCUTCSI KO BCEM COJIEpKaTEJIbHBIM JIUHUAM Y4eOHOTO Kypca, a
dbopMHpOBaHUE  JIOTMYECKUX YMEHUH  paclpeaensercs He  TOJbKO IO
coJiepKaTeIbHBIM JIMHUSAM, HO U 10 TojaM obydeHus. Comepxanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysibTaraM ocBoeHHs DenepaiibHON paboueii
MpOTrpaMMbl, paclpefeIEHHbIM 0 ToJaM OOy4YeHHS, CTPYKTYpPUPOBAHO TaKUM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, ITPUHIUIHAIBHBIM BOMPOCAM 00yYaroIiuecs
oOpamjaiich ~ HEOJHOKpPATHO. ITO  TMO3BOJSET OpPraHUW30BaThb  OBJIAJICHUE
T€OMETPUYECKUMH MOHATHSIMHU U HaBBIKaMHU MOCJIEI0BATEILHO U TIOCTYIATEIBHO, C
coOJTI0/IeHNeM TIPUHIIUIIA TPEEMCTBEHHOCTH, & HOBBIC 3HAHUS BKIIOUATh B OOIIIYIO
CHUCTEMY T€OMETPUUYECKUX TMPEACTABICHUN O00yJaromuXcsl, pacIupss U yriryOsis
e€, o0pasyst MpOYHbIE MHOKECTBEHHBIC CBSI3H.

[lepexon kK U3y4EHUIO TEOMETPUHN Ha YTIIyOJIEHHOM YPOBHE TIO3BOJISIET:

co3math ycrnoBus aiua  auddepeHnuanuu  oOydeHHs, TTOCTPOCHUS
WHIUBUYyAIbHBIX ~ 00pa30BaTeNbHBIX MPOTPAaMM, OOECTIEUHUTh YIIIYOJIEHHOE
U3y4YeHUE T€OMETPUH KaK COCTaBIIAOIIEH yueOHoro npeamera «MaremMaTukay;

MNOATOTOBUTH OOYYAIOMIMXCA K TNPOJOJIKEHUIO M3YyYEHUS MATeMaTHKU C
yaéToM BbIOOpa Oynmymiel mpodeccun, obOecreuynBas MPEEMCTBEHHOCTh MEXKIY
o0muM 1 ipoeccroHaTEHBIM 00pa30BaHUEM.

Ha wusyuyenue yueOHoro kypca «['eomerpus» Ha yriayOJIEHHOM YpOBHE
otBoautcs 204 yaca: B 10 kimacce — 102 ygaca (3 yaca B Henento), B 11 kiacce — 102
yaca (3 yaca B HEJIEIIIO).



COJEPXKXAHHME OBYUYEHUA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NIOHATHS  cTepeoMeTpud. Touka, ImpsMas, IUIOCKOCTD,
npocTpaHcTBo. IloHsATHE 00 aKCMOMaTHYECKOM IOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anmHoe pacnosiokeHrne MNpsMBIX B NPOCTPAHCTBE: IEPECEKAIOLIHECH,
napajulesibHble M CKpelMBaroImuecs npsMmble. [Ipu3Hakum cxpemuyBaromuxcs
npsmbIx. [lapamiensHOCTh NIPSMBIX U INIOCKOCTEN B MPOCTPAHCTBE: NapaJlICIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, MAPAIUICIIBHOCTD TPEX MPSAMBIX, IAPAJUIEIbHOCTD NPIMOU
U 1ockocT. [lapannenbHoe M IEHTpalbHOE NPOEKTUPOBAHUE, H300pa)kKeHHE
¢uryp. OcHOBHbIE CBOWCTBa MapajUIeIbHOIO MPOEKTUpOBaHus. I3o0pakeHue
buryp B mapayuieqbHON MPOEKIUU. YTIbl C COHANPABICHHBIMH CTOPOHAMHU, YTOJl
MEXIy NPSAMBIMH B IPOCTPAaHCTBE. [lapayienbHOCTh IIIOCKOCTEN: NapajllebHbIC
TUIOCKOCTH, CBOMCTBA MapajuIeIbHbIX TUIOCKOCTEM. [Ipocreiimmue
IPOCTPAHCTBEHHbIE (GUTYphl Ha IUIOCKOCTH: TETpaj’ap, MNapajuleNenumnen,
MMOCTPOEHUE CCUCHU.

[lepnesaAMKYJIPHOCTD NPSIMOM M IJIOCKOCTH: MEPIEHIUKYJISIPHBIEC NIPSMBIE B
IIPOCTPAHCTBE, MpsAMBIC MAPAJUICIbHBIE W NEPHCHAMKYJSAPHBIE K IIJIOCKOCTH,
IPU3HAK NEPIECHAMKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TeopemMa O MNpsAMOU
NIEPIECHINKYJIAPHON IIJIOCKOCTH. OpToronajibHoe IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH IO IIJIOCKOCTH, PACCTOSTHUE
OT mOpsAMOM 10  IUIOCKOCTH,  MpoeKuMst  (Gurypsl Ha  INIOCKOCTb.
[lepneHAMKYIApPHOCTD  IUIOCKOCTEW: MPU3HAK  IEPHEHAMKYJISAPHOCTH  ABYX
II0CKoCTeN. Teopema o TpEX NEPHEHIUKYISPax.

Yriael B NPOCTPAHCTBE: YroJl MEXAY IPSAMOW M INIOCKOCTBIO, IBYTPAHHBIN
yTOJl, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TPEXIpaHHBIM U MHOTOI'PAHHBIE YTJIBI.
CBolicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKUX U
JBYTPAaHHBIX YIJIOB TPEXIPAHHOrO yria. TeopeMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAaHHOIO YIia.

MHororpaHHuKHU

Buzasl MHOrorpaHHMKOB, pa3BEpTKa MHoOrorpaHHuka. IIpmsma: n-yroapHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBasi U MOJHAsl MOBEPXHOCTh IPU3MBI.
[Tapaynenenunen, NpsMOYTONbHBIA — IMapajulelienUIe] W €ro  CBOMCTBA.
Kparyaiime mnyTM Ha NOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennas teopema I[ludaropa. Ilupamupa: n-yronbHas mnupamuja,
npaBWIbHas W yceu€HHas nupamuibl. CBoiicTBa péOep M OOKOBBIX TpaHe
IIPaBUIbHOW mnUpaMuibl. IIpaBuibHBIE MHOTOTPAaHHUKH: NPABWIbHAS IIPU3Ma U



MpaBUIbHAS MNHPAMUJA, NpPABWIbHASA TPEYrOJbHAS MNHUPAMUIa W MPABUIIbHBIN
TeTpasap, KyO. IlpeacraBieHue O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTAadp,
JOAECKAdIP U UKOCAIP.

Bbluncienre 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHalid, YIJIbL.
[Inomanas OOKOBOW TOBEPXHOCTH U TIOJTHOM MOBEPXHOCTH MPSIMON TPU3MBI,
IUIONIA/lb OCHOBaHUM, TeopeMa O OOKOBOH IOBEPXHOCTH MPSIMOW MPU3MBIL
[Tnomans OOKOBOW TMOBEPXHOCTH W TOBEPXHOCTH MPABUIBLHON MHUPAMUJIBI,
TEOpEMaA O IUIOIIAA YCEUEHHON MUPaMHUIBI.

CumMmeTpuss B NOPOCTPAHCTBE. DJIEMEHTbl CHUMMETPUU  MPABUIIBHBIX
MHOTOTpaHHUKOB. CHUMMETpUsT B MPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuieyenunea, CUMMETPUS IPABWIBHBIX MPHU3M, CHMMETPHS TNPABUIBHOU
MMAPAMUBI.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOP, MJMHA HEHYJIEBOTO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABJICHHBIE U MPOTUBOIOIOKHO
HaIIpaBJICHHBIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKHUX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucno. CBOKMCTBA CIOKEHUSI BEKTOPOB. CBOMCTBA YMHOXEHHSI BEKTOPA HA YHUCIIO.
[TonssiTME KOMIUJITaHApHBIE BEKTOpHI. lIpH3HAK KOMIUIAHAPHOCTHU TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema O Pa3loKEHUH BEKTOpa IO TPEM
HEKOMIUIAHApHbIM  BekTopaM. [IpsiMoyrosibHass  cucrema  KOOpJIMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBs3b MEXAy KOOpAMHATAMH BEKTOpa U
KOOpAMHATAMH TOYEK. YTOJN MEKIy BekTopamu. CKalsipHOE MpPOU3BENECHUE
BEKTOPOB.

11 KJIACC

Tesa Bpalmenus

[MoHATHS: IMIMHAPUYECKAs MOBEPXHOCTh, KOHHYECKAsi IOBEPXHOCTH,
chepudeckas IMOBEPXHOCTh, OOpasymomue moBepxHocTed. Tena BpalleHHUS:
IIMHAP, KOHYC, YCEUEHHBIH KOHYC, cdepa, map. B3aumHoe pacroiioxeHue
chepbl M MJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0pakeHue Ten
BpallleHUs Ha IuIockocTu. Pa3BépTka munmHapa u koHyca. Cummetpus chepsl u
mrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00bEMOB Ten. Teopema 00 00bEMe
IOpSAMOYTOJBHOTO Mapajienenunena u ciueactsus u3 He€. OO0bEM mpsMol u
HAKJIOHHOM HPU3MBbI, IWIMHAPA, TUpaMUAbl 1 KoHyca. OO0BEM I1apa U apoBOTO
CerMeHTa.

KomOuHanmu Tenm BpalieHuss U MHOTOTpaHHHUKOB. [Ipu3ma, BIucaHHas B
IIMHAP, ONHCaHHas OKoJo ImuHApa. llepeceuenune cdepbl u mapa ¢
iockocthio. Kacanue mapa u cdepbl miockoctbio. TloHsTHE MHOrOrpaHHHKA,



OMHMCAHHOTO OKOJO c¢epsl, cdepbl, BNMUCAHHON B MHOTOIPAHHUK WM TEJO
BpalllCHUS.

[Tnomans MOBEPXHOCTH NMUIMHAPA, KOHyCa, TUIomanas chepsl U €€ JacTeu.
[Tomobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAACH IMOBEPXHOCTEH
nofaoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romoretus. Pemienue 3agady Ha
IJIOCKOCTH C UCTIOJb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJ BPALICHUSI: CEUEHUS IUITUHIpa
(mapaymienbHO W TEPHEHAMKYJSAPHO OCH), CEUYEHHUs KOHyca (mapaluielibHble
OCHOBAHUIO U MPOXOJSIINE Yepe3 BEPUIMHY), CEUCHHUs 1Iapa, METOJIbI MOCTPOCHUS
CEUYEHU: METOJ| CJIEIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHUSA, METOJ MEPEHOCA
CEKYIIEH TIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bekropel B mpoctpaHctBe. Omnepauumy HaJx BeKTopamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOrO yMHOXeHUA. lIpsMoyronbHas
cucTtemMa KoopAauHaT B mpoctpaHcTBe. Koopnunatel BekTopa. PaznoxkeHnue BekTopa
no Oasucy. KoopamHaTHO-BEKTOPHBIH METOJ TPHU PEIICHHH T'E€OMETPUUYECKHUX
3a/1a4.

JABuKeHHs] B IPOCTPAHCTBE

JBrxenus npoctpaHcTBa. OtoOpakenus. [BUKeHUS U paBEHCTBO (UTYP.
OOmue cBoiicTBa NBWXKCHHN. BuIbl JBWKEHUN: TapaIeNbHBIA TEPEHOC,
LEHTpaJbHasl CUMMETPUS, 3€pKajbHas CHUMMETpPUS, MOBOPOT BOKPYT MPSMO.
[IpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIIMTAHKE:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYAIOIIErOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJi€Ha  POCCHUICKOro  OOIIecTBa,  MpeACTaBICHHE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBIICHUMA,
NpoIeAyp TPaKIAHCKOro oOIIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMEHHue
B3aMMOJICHCTBOBaTh C COLMAJbHBIMA HWHCTUTYTAMHM B COOTBETCTBHUM C HX
GYHKIUSIMU ¥ HA3HAYCHUEM;

2) maTpuoTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKAAHCKON HICHTUYHOCTH, YBKCHUS K
MPOIIOMY M HACTOSIIEMY POCCUHCKOW MAaTEMATHUKH, IEHHOCTHOE OTHOIIECHHUE K
JIOCTUKEHUAM POCCUUCKUX MATEMATUKOB U POCCUUCKON MAaTEMaTUYECKON IIKOJIbI,
WCIIOJIb30BAHUE ATUX JOCTIDKCHHM B JAPYTMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOro Hapoja, chOpMHUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KCHUM HAyKM M JEATENIBHOCTBIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B IIOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) acTeTH4ecKOe BOCIIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aJ]1a4, PEIICHUH, PacCy JACHUNH, BOCIPUUMYNBOCTD
K MaTEMaTUYE€CKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocnnuTaHue:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTHYeCKUE 3HAHUS B
MHTEpecax 3/10pOBOro v 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 37I0POBBIO (30pOBOE THUTaHWE, COAITAHCHUPOBAHHBIN DPEKUM 3aHATUNA U
OTHbIXa, peryisipHas (pu3ndecKkass akTUBHOCTH), (PU3HMUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBbHOCTHIO;

6) Tpy1oBOE BOCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOTIIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHAILHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymeit mnpodeccud W pealu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTHM4YeCKOMY  OOpa3oBaHUIO W



CaMOOOpa30BaHUI0 Ha MPOTSIKEHUH BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3a]1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  JKOJIOTHYECKOW  KYJIbTYphl, TOHHMAaHUE BJIUSHUS
COLMAIBHO-?)KOHOMHYECKUX IMPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLIMATIBHOU
CpeIlbl, 0CO3HAHHE TJIOOABHOTO XapaKTepa dKOJIOTUUECKHUX MPOOJIeM, OPUCHTAITUS
HAa TIPUMCHCHHE MATeMAaTHYEeCKUX 3HAHWK I pelieHus 3amad B 00JiacTu
OKpYXaIoIIEH Cpepl, IUIAHUPOBAHUE TMOCTYNKOB M OLEHKH HX BO3MOMXKHBIX
TOCJIEACTBUN UISI OKPYKAIOIIENU CPELBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOW HayKH Kak c]epbl 4enoBEeYeCKOW MesATEeNbHOCTH, JTaroB €€
pa3BUTUA M 3HAYUMOCTH [UJIA Pa3BUTHUS UMBWIW3ALMHU, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTU4YeCKON KyJIbTypoll Kak CpeJICTBOM IIO3HAHUSI MHpa,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYIO M HCCIIEIOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHMBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

Bba3oBble JJornyeckue aeiicTBUA:

BBISIBIISAITH M XapPaKTEPU30BaTh CYILICCTBCHHBIE MPHU3HAKH MATEMATHYECKUX
OOBEKTOB, TIOHATUH, OTHOIICHWA MEXIy TOHSATHUSIMH, (POPMYIHPOBATH
OTIPE/ICJICHUS TTOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIINH,
OCHOBaHMsI /111 000OIICHUS U CPAaBHEHUS, KPUTEPUH MMPOBOJUMOI0 aHAIIN3A;

BOCIIPUHUMATh,  (OopMymupoBaTh U  NPEOOpPA3OBBIBATH  CYXKICHHS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIC;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHUS
B (hakTax, JaHHBIX, HAOJIIOACHUSAX U YTBEPXKICHHUSIX, Mpeajiaratb KpUTEpUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEUHI;

JIeJIaTh BBIBOAbBI C HCHOJIb30BAHWEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX U
VHIYKTUBHBIX YMO3aKJIHOUEHUN, YMO3aKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIPHO JOKA3aTEIbCTBA MATEMATHYECKUX YTBEPKACHUM
(IpsiMbIE ¥ OT MPOTUBHOTO), BHICTpAUBAaTh apryMEHTAIIUIO, IPUBOJIUTh TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE CY>KICHUS U BHIBO/IBI;

BbIOMpaTh cmoco0 pemieHuss ydeOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHWs, BBHIOMpATh HaWOoJiee TMOAXOASAIMHMA ¢ yIETOM
CaMOCTOSTEJILHO BBIJICJIEHHBIX KPUTEPHEB).

Bba3oBnle ucciiegoBarebLcKue 1eHCTBUA:



UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMUS,
dopMynupoBaTh ~ BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpEYHE,  MpoOJeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOpMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MTO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0OBaHNE
10 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUeCKOro 00beKTa, SIBJICHHUS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMH, SBJICHUSIMH, MPOLIECCAMU;

CaMOCTOATENBbHO (HOpMyTUpOBaTh 0OOOLICHUS W BBIBOJABI MO pe3yjbTaTaM
NpOBEAEHHOTO  HAOMIOACHMS, UCCIENOBaHMS, OIEHWBAaTh  JIOCTOBEPHOCTD
HOJTY4EHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpolLlecca, a TaKXKe BbIABUTATDH
IPEINOJIOKEHUS O €T0 PA3BUTHUN B HOBBIX YCIOBHUSAX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIISATh e(UIUTH MHGOPMAIMY, TAHHBIX, HEOOXOJUMBIX AJISi OTBETa Ha
BOMPOC U JUIsI pEIICHUs 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB Pa3JIMYHbIX THUIOB, aHAIU3UPOBATH,
CHUCTEeMAaTU3UPOBAaTh W HWHTEPIPETHPOBATh WH(GOPMAIMIO PA3TUYHBIX BHUAOB U
¢dbopmM npencraBieHus;

CTPYKTYpUPOBaTh MH(OPMAINIO, NPEACTABIATh €€ B Pa3IUYHBIX (opMmax,
WLTIOCTPUPOBATH rpapuuecKH;

OLICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEJIHO
cOpMyIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKAaTHBHbIE YHHBeEpPCAJIbHbIE YueOHbIE 1eiCTBUSA

OoOmmenue:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXKJACHHUS B COOTBETCTBHH C YCIOBUSIMH U
HeaIMu  OOIIEHUs, SICHO, TOYHO, T'PaMOTHO BBIpakaTh CBOIO TOYKY 3pPCHUS B
YCTHBIX U IMHMCBMCHHBIX TCKCTAaX, AaBaTb INOJACHCHHUA I10 XOI[y peIHeHI/IH 3a1a4u,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yJIbTAT;

B XOJIe¢ OOCYXKJICHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOM TEMBI,
mpoOJIeMBbl, pelaeMol 3a7add, BBICKA3bIBaTh WJCH, HAIICJICHHBIE Ha IIOWCK
pEIICHUS, COIMOCTaBIIATh CBOM CYXKJICHUS C CYXJICHHSIMH JIPYTUX Y4YaCTHHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO MO3UIMNA, B KOPPEKTHOU (opme
dbopMyIMpOBaTh PA3HOTIACHS, CBOM BO3PAKCHUS,

MIPE/ICTABIIATh PE3yJbTAThl PEIICHHS 3aJ1ayd, SKCIIEPUMEHTA, HCCIICIOBaHUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GopMaT BBICTYIUICHHS C Yy4ETOM 3ajad
MIPE3EHTAIlUN U 0COOSHHOCTEH ayUTOPHH.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusanus:



COCTaBIIAATh IJIAH, aJITOPUTM PELIECHUS 33/7a4H, BHIOMPATh CIOCO0 PELIECHUS C
y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PELICHU ¢ y4ETOM HOBOW MH(OPMALIUH.

CaMOKOHTPOJIb, 3MOUMOHAJIbHBIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  IO3HABATENbHOM  pediekcud KaKk  OCO3HaHUSs
COBEPILAEMBIX JACHCTBUH M MBICIUTEIBHBIX IPOLIECCOB, UX PE3YJITATOB, BIAJEThH
crnocobaMH CaMOIIPOBEPKH, CaMOKOHTPOJISI Tpolecca M pe3yjbTaTa pelieHus
MaTeMaTU4YECKOHN 3a/1a4M;

NPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUM 3a]1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, TAHHBIX,
Hal/ICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE Pe3yJbTaTa LIETU U YCIOBUAM, OOBSCHATH TPUUUHBI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTATOB JIESTEIIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY.

CoBMmecTHas1 1eATEJIbHOCTD:

NOHMUMAaTh M HCIOJb30BATh MPEUMYILECTBA KOMaHAHOW W WHAUBUIYAJIBHON
paboThl TpU pelmeHWH YYeOHBIX 3aJady, MNPUHUMATh LEJb COBMECTHOM
JeSATEIbHOCTH, IJAHUPOBATh OPraHU3aLMI0 COBMECTHOW pabOThl, pacrpeaciiiarh
BUJIbI paboOT, JI0roBapuBaThCs, OOCYX IaTh TMPOIECC U pPe3ylbTaT paldoThl,
000011aTh MHEHHUSI HECKOJIBKHUX JTIO/ICH;

y4acTBOBaTh B TPyNMNOBBIX Gopmax paboTel (00CyXkaeHUsI, OOMEH MHEHHIA,
«MO3TOBbIE€ IITYpMbl» W HWHBIE), BBINOJHATh CBOIO 4YacTh pabOThl U
KOOPAMHUPOBATh CBOU JCHUCTBHS C JPYTMMHM YJE€HAMH KOMAaH[bI, OLICHHBATH
KaueCTBO CBOEro BKJIAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
YYaCTHUKaMU B3aUMOJICHCTBUSI.

ITPEAMETHBIE PE3YJ/IBTATDBI

K koniy 10 kinacca o0yyaroniuiicss HAy4uTCs:

e CBOOOJHO OIEPUPOBATH OCHOBHBIMHM TMOHSATUSIMH CTEPEOMETPUU TIpU
pellIeHNH 33124 U MPOBEICHIUH MAaTEMAaTHYECKUX PaCcCyKICHU;

e TMPUMEHSTh AKCUOMBI CTEPEOMETPUU U CIEACTBHS U3 HUX MPU PEUICHUH
reOMEeTPUUECKUX 3a]1a4;

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

e CBOOOJHO OIEPUPOBATH TMOHATHSIMH, CBS3aHHBIMH C yIJamMH B
IPOCTPAHCTBE: MEXIY MPSAMBIMH B MPOCTPAHCTBE, MEXAYy MpSIMOU U
IUIOCKOCTBIO;

e CBOOOJHO ONEPHPOBATH NOHATUSIMH, CBA3aHHBIMUA C MHOTOT DAHHUKAMU;



e CBOOOJHO pAacrmo3HAaBaThb OCHOBHBIE BHIbl MHOTOIPAaHHUKOB (TIpHU3Ma,
NUpaMU/Ia, MPSIMOYTOJIBHBIN Mapaienenunen, Kyo);

e KIacCUPUIUPOBATH  MHOTOTPAHHUKH,  BBIOMpas  OCHOBaHUS IS
KJ1IaccuUKaIlnu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYEHUEM
MHOTOTPaHHHUKOB IJIOCKOCTHIO;

e BBITIOJHSATH napasuieJIbHOe, LEHTPaJIbHOE u OpPTOTOHAJILHOE
MPOEKTUPOBAaHKUE (DUTYpP HA TUIOCKOCTH, BBINOIHATH MU300pakeHUst QUryp
HAa TJIOCKOCTH;

e CTPOUTH CEUYECHHS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBIOIHITH
(BBIHOCHBIE) TJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTY:
BUJI CBEPXY, COOKY, CHUBY;

e BBIYUCIATH  IUIOIIAAM  TMOBEPXHOCTEH  MHOTOIPAHHUKOB  (IIpU3Ma,
nupamuza), FeOMETPUYECKUX TeJ ¢ TpUMEHEHUuEM (HopMy;

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

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHSATH ICUCTBUA HAJ BEKTOPAMU;

e pemarh 3aJayd Ha JI0OKA3aTeJIbCTBO MAaTEMATUYECKUX OTHOIICHUU H
HAXOXJIEHUE TE€OMETPUYECKUX BEJIMYUH, MPUMEHSS HM3BECTHBIE METOJbI
IpU PEHICHUH MAaTEeMAaTHYEeCKUX 3a/1ay MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0’KHOCTH;

e TMPUMEHATh MPOCTEHIINE NPOrpaMMHBIE CpPEACTBA U  AIIEKTPOHHO-
KOMMYHHKAIIIOHHBIE CUCTEMBI MIPH PEIICHUN CTEPEOMETPUUECKUX 3a/1aY;

e U3BJEKaTh, MPeoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HWHGOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYI0 Ha
yeprexax U pUCyHKax;

e TMpPUMEHATh TOJY4YCHHBbIE 3HAHMS HAa MPAKTUKE: CpPaBHUBATh M
aHAJIM3UPOBATh peajbHbIE CUTYallMd, MPUMEHSATh M3YUYCHHBIC TMOHATHUS B
mpoliecce IMOMCKAa  pEeUIeHUsT MaTeMaTU4ecKd  CcPOpMYyJIHMPOBAHHON
npoOsemMbl, MOJAEIMPOBATh peajbHble CHUTyallud Ha SI3bIKE T'€OMETPHH,
UCCJIEIOBATh MMOCTPOCHHBIE MOJENIN C HCIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHATUNA M TEOpeM, ammapara anreOpbl, pellaTth MpPaKTUYECKUe 3a/ayi,
CBSI3aHHBIE C HAXOXKICHHEM F€OMETPUUECKUX BEIMUNH;

e HMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Tamax Pa3BUTHS T'€OMETPUU Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUSL TEXHOJIOTUH.

K konmy 11 kiacca o0yyaroniuiicss HAQy4uTCs:



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

OIEpUPOBAThH MOHATUSAMH, CBSI3aHHBIMU C TEJIAMH BpAILEHUS: [IUJIUHAPOM,
KOHYCOM, c(hepoil u mapom;

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

KJIACCU(PUIIMPOBATh B3aHMHOE PACIOJIOKEHUE CPEPHI U MIIOCKOCTH;
BBIUUCIISATh BEJIWYUHBI AJIEMEHTOB MHOTOTPAHHMKOB M TE€J BpALIECHUS,
00BEMBI M IUIOMIAJIM MOBEPXHOCTEW MHOIOIPAHHUKOB M TEJl BpaICHMUS,
TreOMETPUUECKUX TEJl C MPUMEHEHHEM (popmyT;

CBOOOJHO OMEpPUPOBATH MOHATUAMHM, CBSA3aHHBIMU C KOMOMHALUAMHU TEN
BpallleHUsI U MHOTIOIPAaHHUKOB: MHOTOTPaHHMK, BIMCAHHBIA B cdepy U
ONMCAaHHBIN 0K0JIO cdepsl, chepa, BIUCaHHAS B MHOTOI'PAHHUK WM TEJIO
BpalllCHUS;

BBIUUCIISATH COOTHOLICHUS MEX/TY TUIOIIAIIMU TIOBEPXHOCTENH U 00bEMaMu
IIOJOOHBIX TET;

n3o0paxkaTb u3ydaeMble (UTYpPBI, BBHITOJHATH (BBIHOCHBIC) TIJIOCKHE
YEepTEe)KU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUryp: BHUI CBEpXY, COOKY,
CHHU3Y, CTPOUTH CEUCHHUS TEJ BPAICHHUS,

U3BJIEKAaTh, WHTEPIPETHPOBATh M NPeoOpa3oBbIBATh HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
4epTekKax U pUCYHKaAX;

CBOOOJHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHATH ONEPAlU HaJl BEKTOPaMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B JEKapTOBOI cUCTEME KOOPAMHAT;
pelaTh TeOMETPUYECKUE 331Ul HA BBIUUCIEHHUE YIJI0B MEXAY MPSMbIMU
U IUIOCKOCTSIMH, BBIUYMCIIEHHE PACCTOSHUN OT TOYKM 1O IUIOCKOCTH, B
IEJIOM, Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOA MPHU PELICHUH;
CBOOOAHO OMEpPUPOBATh MOHITUSIMH, CBSI3AHHBIMH C JIBOKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHHU;

BBINOJHATh M300paKE€HUST MHOTOTPAaHHUKOB M TEJ BpallleHUus IpHU
NapajuleIbHOM — NEPEeHOCE, LEHTPajJbHOW CHUMMETPUH, 3€pKaJIbHOU
CUMMETPUH, IIPU IOBOPOTE BOKPYT MPSIMOM, TpeoOpa30BaHus 0100,
CTPOUTH CEUYEHHs MHOTOIPAaHHUKOB U TEJ BpAILlEHUS: CEYCHHS IMIIMHIpPA
(mapanenbHO U NEPIEHANKYIISIPHO OCH), CEYEHMsI KOHYca (IapajulebHble
OCHOBAHUIO U IPOXOASIINE YePE3 BEPIINHY ), CEUEHHUS 11apa;
UCIIOJIb30BaTh METOJbl IOCTPOCHHUS CEUEHUI: METOJ CJEN0B, METOJ
BHYTPEHHET0 MPOEKTUPOBAHUSA, METO]] TIEPEHOCA CEKYIEeH MI0CKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS,

MPUMEHSATh TeoOMeTpuueckre (aKThl Ui PEIICHHUS] CTEPEOMETPUUCCKUX
3a7a4, MPEANONAralolInX HECKOJbKO IIaroB PEIIEHUs, €CIH YCIOBUS
MIPUMEHEHHUS 3a/1aHbl B SIBHOW U HESIBHOH (hopMme;

pelmarbh 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAaXOXJICHUE T€OMETPUUECKUX BEJINYNH,;

MIPUMEHATH MPOTrPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHUCTEMBI [IPY PELIEHUN CTEPEOMETPUUYECKUX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE  3HAaHWSA HAa  NPAKTUKE:  CPAaBHUBATH,
aHaJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYyallUH, IPUMEHATh U3YYEHHbIC
MOHSATHUS, TEOPEMBbI, CBOMCTBA B MPOLECCE NOUCKA PEIICHUS
MaTeMaTH4ecku  CHOPMYJTUPOBAHHOM  MPOOJEMBI,  MOJEIUPOBATH
pealbHbIE CUTYallMM HA S3BIKE T€OMETPUHU, HCCIENOBATh IMOCTPOCHHBIC
MOJENN C HCIOJb30BAHUEM TE€OMETPUUYECKUX TOHATHA U TEOPEM,
anmapara anreOpbl, pemaTh NPAKTUYSCKUE 3aJadud, CBS3aHHBIE C
HAXOXJICHUEM I'€OMETPUUYECKUX BEJINYHH;

UMETh TIPEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUS TEXHOJIOTU.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Konrtpoabsnbsie IIpakTnueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI
pecypcsl
1 BBenenue B crepeoMeTpuio 23 1 0
) B3anMHOe pacnonoxeHue npsmbIX B 6 1 0
MIPOCTPAHCTBE
3 [TapayienbHOCTB IPSIMBIX U IJIOCKOCTEH B 2 0 0
IIPOCTPAHCTBE
4 HepHeH,HI/IIEyJ'ISIpHOCTI) HPSIMBIX U )5 0 0
IIJIOCKOCTEMN B IPOCTPAHCTBE
VYTibl U paccTosTHUS 16 1 0
MHoOrorpaHHuK" 7 0
BexkTtops! B mpocTpaHcTBe 12 0
8 [ToBTOpeHmEe, 06001IEHNE 1 CHUCTEMATH3AIUS 5 1 0
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 5 0




11 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcebl
1 AHaUTHYECKasi TEOMETPUS 15 1 0
) [ToBTOpeHwME, 0606meﬂlfe u L5 1 0
CUCTEeMaTHu3alusl 3HAaHUI
3 O06BEM MHOTOTpaHHHKA 17 1 0
Tena Bpaienus 24 1 0
5 [Tnomaau MOBEPXHOCTH U OOBEMBI 9 1 0
KPYTJBIX TET
6 JBrokeHus 5 1 0
. [ToBTOpeHwME, 0606meﬂlfe u 17 ) 0
cCUCTEeMaTHu3alus 3HAaHUHI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoxka Kontpoabsnbie IIpakTuyeckue
n/n Bcero U3YYCHUS oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsl

OcHoBHbIE NpaBuja U300pakeHUs Ha

1 1
PHUCYHKE IIJIOCKOCTH, MapaJlJIeIbHbBIX 0 0 05.09.2023
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3KA
[TonsiTus crepeoMeTpun: TOUKa, Mpsimas,
MJI0CKOCTh, MPOCTPAaHCTBO. OCHOBHbBIE

2 0 1 0 0
MpaBmJIa U300paKeHHs Ha PUCYHKE 06.09.2023
MIJIOCKOCTH, MapajuIeIbHBIX MPSIMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

3 [Tepecekaronuecs MIOCKOCTH 1 0 0 08.09.2023

4 IIepecekaromuecs npsimMasi U IJIOCKOCTB; | 0 0
MIOJIYTIPOCTPAHCTBO 12.09.2023
M 1

5 HOTOTpaHHUKHU 0 0 13.09.2023
MHororpaHHuKH, H300paKeHHE

6 MPOCTEUIINX TPOCTPAHCTBEHHBIX UTYD, 1 0 0 15.09.2023
HECYIIECTBYIOIINX 00OBEKTOB

7 AKCHOMBI CTEPEOMETPUM 1 0 0 19.09.2023

2 AKCHOMBI CTEPEOMETPUH U TIEPBHIC | 0 0
CJIEJICTBHS U3 HUX 20.09.2023




CriocoObI 3a1aHUs IPSIMBIX U TNIOCKOCTEH

9 B npOCTpaHUCTBe. O06o03HaueHUs IPSMBIX U 2.09.2023
MJI0CKOCTEN
1 nu i
0 300pakeHUe CeUeHUH MUPaMUIbI 26.09.2003
11 N3o0paxkenue ceuennii kydoa 27.09.2023
12 N3o0paxxeHne ceueHui mpu3Mbl 79.09.2023
N300paxkeHmne nepeceueHus moTydeHHbIX
1 . P
3 IJI0CKOCTEN aCKpaH_Ij/IBaHI/Ie 03.10.2023
MMOCTPOEHHBIX CEUYEHUN Pa3HbIMU I[BETAMHU
14 Merton cnenoB 1uisi HOCTPOCHUST CEUYECHMI
04.10.2023
15 CaoiicTBa nepeceyeHnid MPSIMbIX U
IIJIOCKOCTEN 06.10.2023
Meton cienoB U1l IOCTPOEHUS CEUEHUH.
16 CaoiicTBa rv[epecequHH HPSIMBIX U 10.10.2023
IJI0CKOCTEN
17 [TocTpoenue ceueHuii B kyde 1o Tpém
TOUYKaM Ha pEOpax. 11.10.2023
18 [TocTpoenue ceueHuit B nupamMue mo
TpéM TOoUKaM Ha péOpax. 13.10.2023
19 [Toctpoenue ceuenuii B mupamue, Kyoe
1o TpéM ToUKaM Ha p&opax. 17.10.2023
20 Co3aHue BEIHOCHBIX YEPTEkKEN U 3aMHUCh
11aroB MOCTPOEHUs 18.10.2023
21 [ToBTOpenue mnanumerpun: Teopema o




PONOPIMOHANBHBIX 0Tpe3kax. [lonodue
TPEYTrOJIHbHUKOB

20.10.2023

22

[ToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceUEeHHUIX Ha
BBIHOCHBIX YCPTCIKaAX. I/ICTOpI/ISI Pa3sBUTHA
IUTAHUMETPUH U CTEPEOMETPUHU

24.10.2023

23

Kontponbhas padota "AKCHOMBI
crepeomerpun. Ceuenus"

25.10.2023

24

BsaumHoe pacrnonoxeHue npsiMbix B
npocTtpancTBe. CKpenBaronecs
npsimble. [Ipru3Haku cKpemuBaonmxcs
npsambix. [TapannenbHbie npsMble B
IIPOCTPAHCTBE

27.10.2023

25

Teopema 0 CylIeCTBOBaHUHU U
€IMHCTBEHHOCTH MPSIMOM NapajlieIbHOMN
JAHHOW MPSIMO, TPOXOAAIIEH Yepe3
TOYKY NPOCTPAHCTBA U HE JIeKalel Ha
JAHHOM IPSIMOM.

07.11.2023

26

[TapannensHOCTH Tpex NpsAMbIX. Teopema

0 TpEX mapauIeIbHBIX NpAMbIX. Teopema o

CKpCHIUMBAIOINUXCA IIPAMBIX

08.11.2023

27

[TapannensHO€ TPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA MapaieIbHOTO
npoektupoBanus. 300pakeHue pa3HbIX
¢buryp B napauienbHON IPOEKIUN

10.11.2023

28

[MenTpansHas npoekuus. YTomi ¢
COHAIIPaBJIEHHBIMH CTOPOHAMH. YTOJI
MEXy IPSIMBIMU

14.11.2023




29

3amayn Ha NOKA3aTEIHLCTBO U
HCCJIEIOBAHHUE, CBSI3aHHBIE C
PacroJIOKEHUEM MPSMBIX B TPOCTPAHCTBE

15.11.2023

30

IlonsATHA: MapauIeIbHOCTD IPSAMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hax
MapaJuIeIbHOCTH MPSIMON U TIOCKOCTH.
CaoiicTBa napajuieIbHOCTH PSIMOU U
IJIOCKOCTH

17.11.2023

31

I'eomerpuyeckue 3a1a4n Ha BBIYUCIICHUE
U JJOKA3aTelIbCTBO, CBA3AHHBIC C
MapaJUIEIbHOCTBIO MPSIMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE

21.11.2023

32

ITocTpoeHue ceueHus, IPOXOASILEro Yepes
JAHHYIO IIPSIMYIO Ha 4epTEkKe U
MapajuIeJIbHOTO APYrou npsMon. Pacyér
OTHOLIEHUH

22.11.2023

33

[MapannensHast MPOEKIHs, TPUMEHEHUE
IUISL IOCTPOCHHMSI CEYCHHM KyOa U
napauienenumnena. Ceoncraa
napajjiejicnmicaa U Npu3mMabl

24.11.2023

34

[TapannensHble mockocTH. [Ipu3Haku
MapajuieIbHOCTH JIBYX TIOCKOCTEN

28.11.2023

35

Teopema o nmapaieIbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH, MPOXOAsIIEH
yepes TOUKY, He MPUHAAIEKAIYIO TaHHOM
IJIOCKOCTH U CIIEICTBUS U3 HEE

29.11.2023

36

CaolicTBa napamienbHbIX MIIOCKOCTEN: O
HapayIeIbHOCTU IPSMBIX IT€peCEUeHUs
IIPU NEPECEUEHUH JBYX MapajuleIbHbIX

01.12.2023




IJIOCKOCTEMN TPEThEU

37

CBoiicTBa MapajIeIbHBIX TNIOCKOCTEH: 00
OTpEC3Kax MapaJlJICIbHBIX IMMPAMBIX,
3aKITIOUYEHHBIX MCKAY NnapalyICIbHbBIMUA
IIJIOCKOCTSIMU; O TIEPECEUEHUH TIPSIMOI C
ABYMS TTapaJIJICIIbHBIMUA INIOCKOCTAMUA

05.12.2023

38

[ToBTopenue: Teopema [udaropa va
MIJIOCKOCTH

06.12.2023

39

[ToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

08.12.2023

40

CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajuiesienunesa

12.12.2023

41

Brruncnenue IMH OTpE3KOB B KyOe U
IIPSIMOYTOJIBHOM TIapajuleenuneie

13.12.2023

42

[TeprieHAMKYASIPHOCTH MPAMOUN 1
mrockoctH. [Ipu3nak
MEPIEeHIUKYIIPHOCTH MPSIMON U
MJIOCKOCTH

15.12.2023

43

[Ipu3Hak nepneHauKyJISpHOCTH IPSIMOU U
IJIOCKOCTH

19.12.2023

44

Teopema 0 CyIlIeCTBOBAHUHU U
€UHCTBEHHOCTH MPSIMOM, IPOXOIALLEH
Yyepes3 TOUYKY MPOCTPaHCTBA U
MEePIEHANKYISIPHON K MIOCKOCTH

20.12.2023

45

I1110CKOCTH ¥ NEPIIEHIUKYIISIPHBIE UM
IIPSIMBIE B MHOTOI'PAaHHUKAX

22.12.2023

46

Pemenue ynpaxHeHuii mo Teme:
"ITIOCKOCTH M NIEPIICHANKYIISIPHBIE UM

26.12.2023




IpsIMblE B MHOTOTpaHHUKaxX"

[lepnieHIuKyNsIp U HAKIOHHAS.

47 ITocTpoeHue neprneHuKynspa U3 TOYKU 09.01.2024
Ha MPSAMYIO
43 [TocTpoenue neprneHauKysapa u3 TOUKu
Ha MPSIMYIO 10.01.2024
49 Teopema o0 Tpéx neprneHauKyspax
12.01.2024
50 Teopema, obpaTHas Teopeme 0 TPEX
nepIeHANKYIsApax (mpsmasi 1 oOpaTHast) 16.01.2024
51 VYroa Mexay CKpelruBarouMHCS
NPSAMBIMHA 17.01.2024
ITouck neprneHauKyIApHBIX MPSMBIX C
2
5 IIOMOUIBIO }:IGpHGHI[PIKynSIpHBIX 19.01.2024
IJI0CKOCTEN
53 OpToroHanbHOE IPOEKTUPOBAHUE
23.01.2024
[TocTpoenue ceuenunii kyba, MpU3MBI C
54 .
MMOMOIIBI0 OPTOTOHAIBLHOM MPOEKIINU 24.01.2024
ITocTpoeHue ceyeHuii MpaBUIbLHON
55 MUPAMUIBI C TTOMOILBIO OPTOTOHAJIBHOU 26.01.2004
MPOEKIINU
CuMMeTpHs B IPOCTPAHCTBE
56 OTHocheHULHO miockoctH. [Inockoctn 30.01.2024
CUMMETpUI B MHOTOTpaHHHUKAX
[Ipu3Hak neprneHauKyISIPHOCTH TIPSMOU U
57
IIJIOCKOCTH KaK CIJIECTBUE CUMMETPUU 31.01.2024
58 [IpaBuiIbHBIE MHOTOTPAHHUKH.




02.02.2024

59

[IpaBuibHBIE MHOTOTPAaHHUKH. Pacuér
PAcCTOSIHUM OT TOYKHU JIO IIIOCKOCTH

06.02.2024

60

CriocoObl OMYCTUTH MEePIEHANKYISPDI:
CUMMETpHUS, CABUT TOYKHU IO
NapajieIbHON MPAMON

07.02.2024

61

CaBur no HenapauienbHON IPSIMOH,
W3MEHEHUE PACCTOSHUI

09.02.2024

62

KonrtponsHas padora "B3anmuoe
PACIIOJIOKCHHUC MIPAMBIX U IJIOCKOCTEH B
npocrpaHcrae”

13.02.2024

63

[ToBTOpEHME: Yyroa MexAy NpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

14.02.2024

64

[ToBTOpEHME: YyTOI MEKITY
CKPEIMBAIOIUMUCS IPSIMBIMU B
MIPOCTPAHCTBE

16.02.2024

65

['eomeTpuueckre METObI BHIYUCICHUS
yria MeXIy MPsIMBIMU B MHOTOI'paHHUKAX

20.02.2024

66

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJIOB ABYTPAHHOIO yria

21.02.2024

67

[leprnieHIuKyNsIpHBIE MJIOCKOCTH.
CgolicTBa B3aUMHO MEPIECHANKYISPHBIX
IJIOCKOCTEMN

23.02.2024

68

[Ipu3Hak nepneHIuKyIsipHOCTH
IJIOCKOCTEH; TeopemMa o0 mpsiMOoi
nepeceyeHus IByX MiI0CKoCTel

27.02.2024




MEPIEHIUKYISIPHBIX TPEThEH INIOCKOCTH

69

[IpssMOyTONBHBIN MapajuIeenuIes; Kyo;
U3MEPEHUS, CBOMCTBA IIPSIMOYTOJILHOTO
napajienenuneaa

28.02.2024

70

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

01.03.2024

71

CrepeomeTpuuecKke U NpUKIaJIHbIe
3aJ]auu, CBSI3aHHBIE CO B3aMMHBIM
pacIoIOKEHUEM MTPSIMBIX U TNIOCKOCTH

05.03.2024

72

[ToBTOpEHME: CKpEIIMBAIOIINECS MIPSMBIE,
napajuieJbHbIe MIOCKOCTH B CTaHIAPTHBIX
MHOT'OTpaHHUKAX

06.03.2024

73

[Tapa mapannenbHbIX MJIOCKOCTEN Ha
CKpCHIMBAOIHNUXCA NPAMBIX, PACCTOAHUC
MCKAY CKPCIINBAOIIUMUCS IPSAMBIMU B
MMPOCTBIX CUTYyAUIX

08.03.2024

74

PaccrostHue OT TOYKH 10 MIIOCKOCTH,
paccTosiHUE OT MPSMOU J0 TIOCKOCTH

12.03.2024

75

Beluncnenue paccTosSHUN MEXKIY
CKPEIIHBAIOIIAMHUCS MPSIMBIMU C
MTOMOUIBIO NEPIIEHAUKYIIIPHON INIOCKOCTH

13.03.2024

76

TpéxrpaHHblil yroj, HEpaBeHCTBA MJIs
TpexrpaHHbIX yrioB. Teopema Iudaropa,
TEOPEMBbI KOCHHYCOB U CHHYCOB JJIS
TPEXTPAHHOIO yTIIa

15.03.2024

77

DNeMEeHTHI CPepUIECKO TeOMETPHH:
reoIe3NYECKUe JTMHUA Ha 3eEMIIE

19.03.2024

78

Kontponbnas padota "Y1l u




paccrosiHus"

20.03.2024

Cucremaru3zanus 3HaHUN "MHOTOrpaHHUK

7 Y €ro 3J1eMeHTHI" 22.03.2024
20 [Tupamuna. Buasl nupamug. [IpaBunbHas

nupamMua 02.04.2024
31 IIpusma. IIpsAmast u HaKJIOHHAS IIPU3MBI.

IIpaBuiibHas mpusma 03.04.2024
2 [Ipsamoit napamienenunen,

IPSIMOYTOJIBHBIN Mapajuienenumnea, Kyo 05.04.2024
23 Brinmykisie MHOTOrpanHuku. Teopema

Oiinepa 09.04.2024
’4 [IpaBunbHbBIE U TOJYIPABUIBHBIC

MHOT'OTPaHHUKH 10.04.2024
85 KontponbHas padota "MHororpanHuku" 12.04.2004
26 [lonsiTHE BEKTOpa Ha MJIOCKOCTH U B

MPOCTPAHCTBE 16.04.2024
87 CyMMa BEKTOpOB 17.04.2004
28 [Ipocreiimue 3agauu o teme: Cymma

BEKTOPOB. 19.04.2024
89 Pa3zHocTh BEKTOPOB 23.04.2024
90 IIpocreitmue 3anaun o reme: "PazHocTb

BEKTOPOB" 24.04.2024
91 [IpaBuio mapannenenunena 26.04.2024
92 YMHOkEHUE BEKTOpa Ha YHUCIIO




30.04.2024

[Ipocreiimme 3a1a4u 1Mo TEMeE:

1
93 "YMHOK€EHUE BEKTOpa Ha YNCIIO0 01.05.2024
Pasnoxxenue Bekropa o 0azucy Tpéx
94 BEKTOPOB, HE JISKAIIUX B OAHOMN 1 03.05.2004
MJI0CKOCTH
1
95 CkansipHoe pou3Be/ICHUE 07.05.2024
96 Brruncnenue yria Mexy BEKTOpaMu B 1
IIPOCTPAHCTBE 08.05.2024
97 [Ipocreiimme 3a1a4u 1Mo TEMeE: |
"Beruncienue yriia Mexay BeKTopaMu'" 10.05.2024
08 O060011IeHre U crCTeMaTU3alrs 3HaHUN 110 1
teme: "Crepeomerpun" 14.05.2024
O06o001IeH e U cUCTeMaTU3alrs 3HAaHUN 110
99 TeMe: "B3anMHO€e pacrnosokeHue npsMbIX 1 15.05.2004
B IIPOCTPAHCTBE
100 O0001IeHrEe 1 cUCTEMAaTU3aLMs 3HAHUI 110 1
teme: "MHororpaHHuKH" 17.05.2024
101 Hrorosast koHTpOIBHAS paboTa 1 21.05.2024
O060011IeHre U cUCTeMaTU3alus 3HAaHUN 110
102 TEeME: HOH&ITI/IS BEKTOpA Ha IJIOCKOCTH U B 1 2 05.2004
MIPOCTPAHCTBE
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOIT'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

Marematuka: ajiredpa 1 Hayajia MaTeMaTUYeCKOro aHalln3a, FEOMETPHUS.
I'eomeTpust, 10-11 knacewl/ Atanacss JI.C., byty3os B.®., Kagomuer C.b. u

npyrue, AkimonepHoe obmectBo «M3aarensctBo «IIpocBeiienne»

METOJIUYECKHUE MATEPHUAJIBI JJIJIS1 YUYUTEJIS

Nuenckas M. A. CamocTosiTebHbIE U KOHTPOJIbHBIE pa0oThI K yueOHnuky JI. C.
AranacsiHa 10-11 knaccel. — Bonrorpana: Yuurens, 2021

SAposenko B.A. Iloypounsie pa3padoTku o reomerpu. 11 kmacc.
HuddepenuupoBannbiii nogxoa. — M.:BAKO, 2012.

T.A.bypmuctpoBa Yuebnoe uznanue «IIporpammer 0011eo06pa3oBaTeIbHBIX
yupexnenuit: 'eometpus. 10-11 xin.»/ — 2-e uzn.— M. [Ipocsemenue, 2021.
3uB b.I'., Meiinep B.M., baxanckuii A.I1. 3agaun no reometpuu s 7-11
kiaccoB. — M.: IIpocsemienue, 2020.

Koganesa I'.1, Ma3yposa H.I. I'eomerpus. 10-11 knaccel: TeCThI A1
TeKyIero u o0o01aroero KouTposis. — Bonarorpan: Yuutens, 2022.
['eometpus. 10-11 kmacchl: TECTHI sl TEKYIIETO B 0000IIAIOIEro
koHTpost/aBT.cocT.I .M. KoBanésa, H.M1.Ma3ypoga.- Bonrorpan: Yaurens,

2021.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

http://school-collection.edu.ru/

OnextpoHHas mkosa 2.0

HuTepuer-pecype «OT1kpbiTast Mmarematuka. Ctepeomerpusi». www.college.ru.

https://math100.ru/ege-profil2023/

Chepym

https://uchi.ru/
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