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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBasieTcss OJHUM K3 0a30BBIX KYpPCOB Ha YpPOBHE CPEAHETrO
oO1iero o0pa3oBaHusl, Tak Kak 00€CIeuYnBAET BO3MOKHOCTh U3yUEHUs TUCHUIUINH
€CTECTBEHHO-HAYYHON HAIIPABJICHHOCTH M MPEIMETOB T'YMAaHMTAPHOTO ILMKJIA.
[Tockonpky  JOTHYECKOE  MBIIUICHHE,  (QopMUpyeMOe  TpH  H3YYCHHUHU
00y4arIMMUCs TOHATUHHBIX OCHOB T'€OMETPUH, MPU J0KA3ATEIBCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEP)KIACHUM IPU PEIIEHUU I€OMETPHUYECKUX
3aJa4, YMEHHUE BBIABUraTb U ONPOBEPrarb TIMIIOTE3bl HENOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PELIEHUHU 3a/1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YaCTHOCTH
duznyeckux 3aaay.

I{enb ocBoeHus nporpammsl yueOHOro Kypca «I'eomerpusi» Ha yriyOnéHHOM
YPOBHE — pa3BUTHE MHAWBHUIYAJIbHBIX CIIOCOOHOCTEM OOy4aroumxcs Ipu
W3YYCHUU TE€OMETPHUH, KaK COCTABJISIONICH MpenMeTHON obiactu «MaTtemaTnka u
uHpopMaTuka»  uyepe3  OOecleueHUE  BO3MOXKHOCTH  NPUOOpETeHHs U
UCIIONB30BaHUsl Ooyee TIyOOKMX TEOMETPHUUECKMX 3HAaHUM U JACHCTBHIA,
CHEU(PUYHBIX TEOMETPHUH, U HEOOXOIUMBIX ISl YCHEIIHOTO NPO(ECCUOHATIBHOIO
o0pa3oBaHUsl, CBSI3aHHOT'O C UCIIOJb30BAHUEM MAaTEMAaTHKH.

[TpuoputeTHBIMM 3a7auaMyd Kypca T€OMETPUU Ha YIIyOJEHHOM YpOBHE,
paCIIUPSIONIMMH U yCUITUBAIOIIUMEU Kypc 6a30BOr0 ypOBHS, SIBISIFOTCSI:

pacuIMpeHne MPEACTaBICHUS O TEOMETPUU KaK YaCTU MUPOBOW KYJIBTYpPBI U
(opMUPOBAaHKE OCO3HAHUS B3aMMOCBS3U F€OMETPUH C OKPYKAIOLIUM MHPOM;

(opMUpOBaHME TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIYypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJIIOLNIMX OIKCBHIBATH WM M3Yy4aTb
pa3HbIE SBJICHUS OKPYKAIOLIEr0 MUPA, 3HAHUE MMOHATUMHOTO aImapara mno pasaeiy
«CrepeomeTpus» yueOHOro Kypca reoMeTpuu;

(¢opMUpOBaHHE  YMEHHUS  BJIAJIETh ~ OCHOBHBIMM  HOHATUSAMH O
IPOCTPAHCTBEHHBIX (UTypaX UM HMX OCHOBHBIMH CBOWMCTBAMH, 3HAHUE TEOPEM,
dbopMyn U yMeHHE UX MPUMEHSITb, YMEHMs TOKA3bIBaTh TEOPEMBbI M HAXOJUTh
HECTaHJIapTHBIE CIIOCOOBI pelIeHUs 3a/1a4;

(opMUpOBaHNE YMEHUS PacllO3HABATh HA YepTexkax, MOJENAX U B peaJbHOM
MUpPE MHOIOTPaHHUKHM M Teja BpalleHUs, KOHCTPYUPOBATh I'€OMETPUYECKUE
MOJENH;

¢bopMUpOBaHHE MOHWMAaHHUS BO3MOKHOCTH aKCHOMATHYE€CKOTO MOCTPOCHHUS
MaTEMaTUYECKUX TEOpHil, (OPMUPOBAHME NOHHMAHHUS POJM AKCHUOMATHKU IpU
IIPOBEICHUH PACCYKICHUN;

(opMUpOBaHHE YMEHHMs BIAJETh METOJAMHU J0Ka3aTeJIbCTB U AJITOPUTMOB
pelmeHns, yMEHUsl UX IPUMEHSTh, NMPOBOAUTH JIOKA3aTENIbHBIE PACCYKICHUS B
XOJI€ PELICHHs CTEPEOMETPUYECKHX 3a7a4 U 3aJ1a4 C IPAKTUYECKUM COJICPKAHUEM,
(opMUpOBaHHE TMpPEACTAaBICHUs O HEOOXOOUMOCTH  JOKA3aTeNbCTB  IpPHU



000CHOBAaHNY MAaTEeMAaTHUYECKUX YTBEPKICHUA M POJIM AKCHOMATHUKH B TIPOBEICHUN
JEAYKTUBHBIX PACCYKICHU;

pa3BUTHE U COBEPUICHCTBOBAHUE MHTEJUICKTYaIbHBIX M  TBOPYECKHUX
CIOCOOHOCTEN 00yYaroumxcsi, MO3HABATEIbHOM aKTUBHOCTH, UCCIEI0BATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIUICHHUS, UHTEpEca K U3YUEHHUIO T€OMETPUH;

dbopmupoBanre (PYHKITMOHAIILHOW TPAaMOTHOCTH, PEJICBAHTHON TE€OMETPHH:
YMEHUSI PACMO3HABATh TMPOSBICHUS TEOMETPUUYECKHX TMOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B peajbHBbIX KU3HEHHBIX CUTyalUsiX U MPU U3YYCHUH JIPYTUX
y4e€OHBbIX MPEIMETOB, MPOSBICHUA 3aBUCUMOCTEH U  3aKOHOMEpPHOCTEM,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYAllMi, HCCIEAOBAHHS TOCTPOCHHBIX MOJENEH,
WHTEPIPETALNU TOJYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEP)KAaTEILHBIMHU JIMHUSAMH y4eOHOTO Kypca «l'eoMeTpus» B
10-11 xmaccax sBuswoTcs: «lIpsimMble M IUIOCKOCTU B MPOCTPAHCTBE,
«MHuororpannukun», «Tema Bpamenus», «BekToppl ©  KOOpAMHATHI B
MPOCTPAHCTBEY, «/IBMKEHUS B IPOCTPAHCTBEY.

ChopmymupoBanHoe Bo PI'OC COO TpeOoBaHME «yMETh ONEPUPOBATH
MOHATUSIMIAY», PEJICBAHTHBIMU TEOMETPHHM Ha YriayOJEHHOM YpPOBHE OOy4YeHHUS B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJIepKaTEIbHBIM JIMHUSM y4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHUN  pacrlpeiensercs He TOJbKO IO
coJlepKaTeIbHBIM JIMHUSAM, HO U 10 rogaM oOyuenusi. Conepikanue o0pa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysibTaTaM OCBoeHHS DenepasbHON paboueit
pOrpamMMbl, pacnpeleNE€HHbIM MO ToJaM OOy4YeHHs, CTPYKTYpPUPOBAHO TaKUM
00pa3oM, 4TOObI KO BCEM OCHOBHBIM, MMPUHIUITMATIBLHBIM BOIIPOCaM 00yYaroiuecs
oOpamaiich ~ HEOJHOKPATHO. OTO  TMO3BOJSET OpPraHM30BaThb  OBJIAJICHUE
FeOMETPUYECKUMU MOHATUSIMU U HABBIKAMU MOCJIEI0BATENBHO U TOCTYNATENBHO, C
coOJTr0IeHreM TIPUHITUIIA TTPEEMCTBEHHOCTH, & HOBBIC 3HAHUS BKJIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEACTABICHUN 00yUYarOIIMUXCs, PACIIUPSIs U yrayomsis
e€, 00pa3ysi NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon K M3y4EHUIO TEOMETPUHN Ha YTIIyOJIEHHOM YPOBHE TIO3BOJISIET:

co3math ycioBus i auddepeHnmanum  0OydeHHs, TOCTPOCHUS
WHIUBUIYAIBHBIX ~ 00pa30BaTeNbHBIX MPOTPAaMM, OOECIEUHUTh YIIIYOJIEHHOE
U3y4YeHUE T€OMETPUH KaK COCTaBIIAIOIIEH yueOHoro npeamera «MaremMaTukay;

MOATOTOBUTH OOYYAIOMIMXCS K TMPOJOJIKEHUIO M3YyUYEHUS MATeMaTHKU C
yaétoM BbIOOpa Oymymel mpodeccun, obOecreunBas MPEEMCTBEHHOCTh MEKIY
0o0muM 1 IpoecCuoHaTEHBIM 00pa30BaHUEM.

Ha wusyuyenue yueOHOoro kypca «['eomerpus» Ha yriayOJIEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kiacce — 102 gaca (3 yaca B Henenmo), B 11 kimacce — 102
yaca (3 yaca B HEJIeJI0).



COJEPKXAHME OBYUYEHUA
10 KITACC

IIpsiMble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ NIOHATHS  cTepeoMeTpud. Touka, ImpsAMas, ILIOCKOCTD,
npoctpaHcTBo. IloHsTHE 00 aKCMOMaTHYECKOM HOCTPOEHUH CTEPEOMETPUU:
aAKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anmHoe pacnosokeHrne MNpsMBIX B HPOCTPAHCTBE: IEPECEKaIOIIHECs,
NapajulelIbHble M CKpelmBarommecs npsmble. [Ipu3Hakum CckpelmumBaromuxcs
npsameIx. [IapamiensHOCTh NIPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: NapaJlJIeIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, MAPAIUIEIBHOCTD TPEX MPSAMBIX, APAJLIEIbHOCTh PIMOU
u 1iockocT. [lapannenbHoe W IEHTpalbHOE NPOEKTUPOBAHUE, N300paKeHHE
¢uryp. OcCHOBHbIE CBOWCTBA MapajlIeIbHOTO MNPOEKTUpOBaHus. I3o0pakeHue
buryp B mapayuienbHON MPOEKIUU. YTl C COHANPABIEHHBIMH CTOPOHAMH, YTOJl
MEXAy NPSAMBIMH B IPOCTPAaHCTBE. [lapayienbHOCTh IIOCKOCTEN: NapaliebHbIe
IIJIOCKOCTH, CBOKWCTBA IapaijleIbHbIX IJIOCKOCTEMN. IIpocrenmue
IPOCTPAHCTBEHHbIE (UTYpPhl Ha IUIOCKOCTH: TETpajap, MNapajulelenunesn,
MMOCTPOCHUE CEUYCHUM.

[lepnenaAMKyIJISIPHOCTD NPSIMOM U IINIOCKOCTH: IEPIIEHINUKYJISIPHBIE NIPSIMBIE B
IIPOCTPAHCTBE, MNpsAMbBIC MAPAJUICIbHBIE W NEPHECHAMUKYJIAPHBIE K IIJIOCKOCTH,
IPU3HAK NEPIEHAUKYJSIPHOCTH INPSIMOM M IUIOCKOCTH, TeopeMa O MpsSMOU
NIEPIEHIUKYJISIPHOU IIJIOCKOCTH. OpTtoronaibHoe IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH 0 IJIIOCKOCTH, PACCTOSTHUE
OT mOpsAMOM 10  IJIOCKOCTH,  MNpoeKuuss  (Gurypsl Ha  IIOCKOCTb.
[lepneHaAUKYJISPHOCTE  IUIOCKOCTEW: MNpU3HAK  IEPHEHAMKYJSPHOCTH  ABYX
mIocKocTer. Teopema o TpEX NEPHEHINKYIAPaXx.

Yriael B NPOCTPAHCTBE: YroJl MEXAY IPSMOW M INIOCKOCTBIO, BYTPAHHBIN
yTOJl, JUHEWHBIA YIoJI ABYTPAHHOTO yriyla. TpEXrpaHHBIM MU MHOTOI'PDAHHBIE YTJIBI.
CBolicTBa IUIOCKMX YIJIOB MHOrOrpaHHoro yria. CBolcTBa IUIOCKHUX U
JBYTPAaHHBIX YIJIOB TPEXIPAHHOrO yria. TeopeMbl KOCHHYCOB M CHUHYCOB JUIA
TPEXTPAHHOIO YIJa.

MHororpaHHuKu

Bunsl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrosjpHas
npusMa, npsiMasi 1 HaKJIOHHas MPU3Mbl, OOKOBasi U MOJHAsi IOBEPXHOCTh MIPU3MBI.
[Tapamnenenunesn, NpsSAMOYTONbHBIM — IMapajulelienUMIE]] W €ro  CBOMCTBA.
Kparuaiime myTM Ha NOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennas teopema [ludaropa. Ilupammpa: n-yronpHas mnHupamuia,
npaBWibHas W yceu€HHas nupamuibl. CBoicTBa péOep M OOKOBBIX TIpaHel
IIPaBUIbHOW mnUpaMmunabl. IIpaBuibHBIE MHOTOTPAaHHUKH: IPABWIbHAS IIPU3Ma H



IIpaBWJIbHAS IHPAaMHUIA, NPABUIbHAA TPEYroJibHAs IHpPaMHAA W NPaBUIIbHBIN
TeTpa’ap, KyO. IlpencraBieHne O MpaBUIBHBIX MHOIOTPAHHUKAX: OKTAdIp,
JNOACKAdIP U UKOCAIP.

Bbrunucinenue 3€MEHTOB MHOTOIPAaHHUKOB: péOpa, JuaroHalid, YIJbl.
[Tnomaas OOKOBON TOBEPXHOCTH MW TIOJHOM TOBEPXHOCTH NPSMON IPHU3MBI,
IUIOMIA/lb OCHOBaHUM, TeopeMa O OOKOBOM TMOBEPXHOCTH MPSIMOW MPHU3MBL
[Tnomane OOKOBOM TOBEPXHOCTH U TMOBEPXHOCTH MPABWIBHOM MUPAMUIBL,
TeopeMa O IUIOAAN YCEYEHHOU MUPAMU/IBI.

CuMmmeTpuss B HPOCTPAHCTBE. OJEMEHTBI CHUMMETPUM  IPABWIBHBIX
MHOTOIpaHHUKOB. CHMMeETpUs B MPAaBWIBHOM MHOTIOIPDAHHMKE: CHMMETpUS
napajuleJIenunea, CUMMETPHUS IPABWIBHBIX NPU3M, CUMMETPHsS IPaBWIBHOU
IIAPAMHJIBL.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NIPOCTPAHCTBE, HYJIEBOM BEKTOP, [UIMHA HEHYJIEBOTO
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHANPABJIEHHBIE U IMPOTUBOIIOIOKHO
HaIIpaBJICHHBIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€HCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUMTAHUE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
gucyo. CBOMCTBA CIIOKEHMsI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YUCIIO.
[TonsiTne KOMILIaHAapHBIE BEKTOPHI. lIpU3HAaK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
[IpaBwiio mapamnenenunena. Teopema O pasnoKEHUM BEKTOpAa MO TPEM
HEKOMIUIaHApHbIM  BekTopam. lIpsmoyronmpHas  cucrtema  KOOpAMHAT B
npoctpancTBe. KoopamHatel BekTopa. CBsi3b MEXIy KOOPAMHATAMM BEKTOpA U
KOOpJIMHAaTaMH TO4YEK. YTOJd Mexay BekTopaMmu. CKaasipHOE IpPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[TonsiTust: UWIMHAPUYECKAs TOBEPXHOCTb, KOHHMYECKas TOBEPXHOCTD,
cheprueckas TOBEPXHOCTh, OOpa3ymoImue TMOBEpXHOCTe. Tenma BpaimieHus:
IWIMHIpP, KOHYC, yCEU€HHBIM KOHYyC, cdepa, map. BzanMHoe pacrooxeHune
chepbl U IUJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxkenue Tten
BpallleHus1 Ha ITUIOCKOCTH. Pa3BépTka munuuApa u KoHyca. CummeTpus cdepsl u
nrapa.

O06BEM. OcHOBHBIE CcBOKcTBa 00BEMOB Teil. TeopemMa 00 o00bEME
PSIMOYTOJIBHOTO Tapajiesienumneqa U cienctsus u3 He€. OO0bEM TpsIMoOd U
HAKJIOHHOM MpU3MBI, HWIMHJpA, MUpaMUAbl U KoHyca. O0BbEM I1apa U IIapoBOTO
CErMeHTa.



KoMmOuHnanuy Ten BpaiieHuss W MHOTOorpaHHUKOB. [lpu3sma, BmmcaHHas B
MWINHADP, ONHMCaHHas oOkoJio 1mwmHapa. llepeceuenne cdepsl U mapa ¢
miockocThio. Kacanme mapa u cdepbl miI0ocKocThio. [loHSTHE MHOTOTrpaHHUKA,
OMHCAHHOTO OKOJIO cdepbl, chepbl, BOUCAHHOM B MHOTOTPAHHUK WA TEJO
BpaIICHUS.

[Tnomans MOBEPXHOCTH NUIMHAPA, KOHyCa, ITUIOmanas chephl u €€ JacTeu.
[Tomo6ue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOMAACH MMOBEPXHOCTEH
nofaoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romoretus. PemieHue 3amad Ha
MJIOCKOCTH C UCTIOJIb30BAHUEM CTEPEOMETPUYECKUX METOIOB.

[TocTpoenue ceyeHnit MHOTOTPAaHHUKOB U TEJl BPALIEHUS: CEUCHUSI IIMIIMHIpa
(mapaJuienbHO W MOEPHEHAUKYISIPHO OCH), CEYEHUs KOHyca (mapasuielibHbIe
OCHOBAHUIO M TIPOXOJISIIIIAE Yepe3 BEPIINHY), CEUCHHUS I1apa, METOIbI TOCTPOCHUS
CEUYEHMII: METOJ| CIEA0B, METOJI BHYTPEHHETO MPOEKTUPOBAHMS, METO/ TIEPEHOCca
CEeKylIeH TIOCKOCTH.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

Bekropel B mpoctpaHcTBe. Omnepauuu HajJ Bekropamu. BekropHoe
YMHOXEHHE BeKTOpoB. (CBOMHCTBa BEKTOPHOIO YyMHOXeHUs. IIpsimoyronbHas
CUCTEMa KOOpAMHAT B npocTpaHcTBe. KoopauHatel BekTopa. Pa3noxeHue Bekropa
no 6azucy. KoopanHaTHO-BEKTOPHBIA METOJ TMpPH PEIIEHUU TeOMETPUUYECKHUX
3ajad.

JABUKeHMSI B IPOCTPAHCTBE

JIBrxenust npoctpaHcTBa. OtoOpakenus. J[BUKeHUsS U paBeHCTBO (UTYP.
OOmme cBoiicTBa NBWKECHHWH. BuIbl JIBWKEHWN: TapalUIeNbHBIA TEPEHOC,
LEHTpalibHAasl CHUMMETpPUs, 3€pKajbHas CHUMMETpPHS, MOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nonodus. [Ipsamas u cepa Diinepa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«'EOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLLIET'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHKE:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJi€Ha  POCCHIICKOro  OOIIecTBa,  MpeACTaBICHHE O
MaTEMaTUYECKUX OCHOBAaX (YHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYD, SBIICHUA,
NpoIeAYp TPaKIAHCKOrOo 0OIIecTBa (BBIOOpPHI, OMPOCHI M JIPYroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTUTYTaMHU B COOTBETCTBHUM C HX
GYHKIUSIMHY ¥ Ha3HAYCHHUEM;

2) naTpuoTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKTAHCKON HICHTUYHOCTH, YBAKCHUS K
MPOILIOMY M HACTOSIIEMY POCCHUICKOW MATEMATHUKH, LIEHHOCTHOE OTHOILIECHHUE K
JOCTUKEHUSAM POCCUHUCKUX MAaTEeMaTUKOB U POCCUUCKON MaTEMaTUYECKON HIKOJIBI,
UCIIONb30BAaHUE O3THUX JOCTIDKEHMH B JAPYrUX HayKax, TEXHOJOrusx, chepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUUCKOTO Hapoja, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHHUS, 3TUUYECKOTO IMOBEACHUS, CBSI3aHHOTO C MPAKTHYECKUM
IIPUMEHEHUEM JOCTW)KEHUNM HAyKHM M JEATEIBHOCTBIO YYEHOIO, OCO3HAHUE
JMYHOTO BKJIa/1a B TOCTPOCHHUE YCTOMYUBOTO Oy TyIIEro;

4) acTeTH4ecKoOe BOCIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAas 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a]a4, PEIICHUN, PacCykICHUN, BOCIPUUMUYNBOCTD
K MaTeMaTHYECKUM acleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

S) pusnyeckoe BocnnuTaHue:

c(hOPMUPOBAHHOCTh YMEHHUS TPUMEHATH MaTeMaTH4YeCKUE 3HaHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3J0POBBIO (370pOBOE THUTAHUE, COAIIAHCHUPOBAHHBIN PEKUM 3aHSATUH W
OTJIbIXa, PEryJsipHasl pu3ndecKkasi akTUBHOCTh), (PU3MUECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTBIO;

6) Tpy10BOE BOCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOJIIO0Us, HHTEpeC K
paznuuHeiM  chepam  MpodecCHOHANBHON  JEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTHUKOW M €€ MNPUIOKEHUSIMHU, YMEHHE COBEpIIAaTh OCO3HAHHBIN BBIOOD
Oynymeid mnpodeccur U pealm30BbIBATH COOCTBEHHBIE KU3HEHHbIC IJIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MareMaTH4ecKoMy  OOpa3oOBaHUIO U



caM0OOpa30BaHUIO HA TMPOTSHKECHUM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTHUIO B PEIICHUU TPAKTUUYECKUX 3aJ1a4 MaTeMaTUYECKOW HAMPaBIE€HHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  DKOJIOTUYECKOW  KYJIbTYphbl, TOHHUMAaHHUE BJIUSHUS
COLMATBHO-D)KOHOMUYECKUX TMPOILIECCOB HA COCTOSIHUE MPUPOJHONU U COIMATIbHOU
Cpenbl, 0OCO3HAHUE TI00ATHHOTO XapaKTepa IKOJIOTHIECKUX TTPOOIeM, OpUCHTAIUS
HA TIPUMCHEHHE MATeMAaTHYEeCKUX 3HAHWM [JIs pemieHus 3amad B o0actu
OKpYXaIoUIE Cpeapl, IUIAHUPOBAHUE TMOCTYNKOB M OLEHKH HX BO3MOMXKHBIX
MOCJIEACTBUN IJISI OKPYKAIOIIENU CPELBI;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, IMOHWMAaHHE
MaTeMaTHYECKOW HayKH Kak cdepbl 4YemoBEeUeCKOW IesATeNIbHOCTH, 3TarnoB €€
pa3BUTUA W 3HAYUMOCTH [UIA Pa3BUTUS UMBWINU3ALMHM, OBJIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKON KyJIbTypoll Kak CpeJICTBOM IIO3HAHUSI MUDA,
FOTOBHOCTh OCYIIECTBIIATh MNPOEKTHYKD M HCCIEIOBATEIBbCKYIO JESITEIbHOCTh
WHJUBUAYAJIbHO U B TPYyMIIE.

METAINIPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIE YHHBePCAJIbHbIE YUeOHbIe 1eiicTBUS

Bba3zoBble JJornueckue aeicTBUA:

BBISIBJISITH M XapaKT€PU30BaTh CYIIECTBEHHbIC MPU3HAKM MaTeMaTUYECKUX
OOBEKTOB, TMOHATHUWA, OTHOLIEHUH MEXAYy MOHATHAMH, (OPMYyIUPOBATH
OTIpeleIeHNs TIOHATHI, YCTaHABIUBATh CYIECTBEHHBIN NMPU3HAK KiIaccu(uKaluy,
OCHOBaHHMS J1s1 0000IIEHUS U CPABHEHUS, KPUTEPUU MPOBOJUMOI0 aHAJIH34;

BOCIpUHUMATh,  (GOPMYyIUpPOBaTb U  MPeoOpa3oBBIBATH  CYXKICHUS:
yTBEPAUTENIbHbBIE U OTPULIATENbHbIEC, €MHIUYHbIC, YACTHBIE U 00IIUE, YCIOBHBIE,

BBISIBJISITH MAaTEMATHUYECKHE 3aKOHOMEPHOCTH, B3AaUMOCBSA3H U MPOTHUBOPEUHS
B (akTax, JaHHBIX, HAOJIOACHUSX U YTBEPKICHHSX, MpEAsaraTb KPUTEPUH IS
BBISIBIICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEYHii;

JieNaTh BBIBOJABI C HCIOJB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX H
UHAYKTUBHBIX YMO3aKIIOUCHHH, YMO3AKIIOUEHUH IO aHAIOTHH;

IPOBOJUTH CAMOCTOSITENILHO JI0KA3aTEeIbCTBA MATEMAaTHUECKUX YTBEPKIACHUN
(mpsiMBIE U OT MIPOTUBHOTO), BEICTPAUBATh apPTYMEHTAIIUIO, IPUBOJUTH MPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXIACHHUS 1 BHIBOJIBI;

BbIOUpaTh cmoco0 pemieHusi ydeOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BapHMAHTOB  peUICHHs, BbIOMpaTh HamOojee MOAXOMAUMH ¢ y4éToM
CaMOCTOSITEJILHO BBIICTICHHBIX KPUTEPHEB).



basoBble ucciegoBaTe/bCKHe 1eHCTBUA:

UCIIONIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT MO3HAHMUS,
dbopMynupoBath ~ BOMpOCH,,  (PUKCHpyIOIIME  OPOTHBOpeuHe,  mpoliemy,
yCTaHaBIIMBaTh MCKOMOE W JaHHOE, (pOpMHpOBATH TUIOTE3y, apryMEHTHPOBATH
CBOIO TIO3HIINIO, MHEHUE;

IPOBOANUTH CAMOCTOSATEIBHO CIUIAHUPOBAHHBINA HKCIIEPUMEHT, UCCIEOBaHHIE
[0 YCTAHOBJICHUIO OCOOCHHOCTEI MaTeMaTHUECKOro 00bEKTa, SIBJICHUS, IpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MKy OOBEKTaMH, SBICHUSMH, IIPOIIECCAMU;

CaMOCTOSITENIEHO (POPMYIUpPOBaTh OOOOIIEHUS] W BBIBOJABI MO pe3yjbTaTaM
NpOBEAEHHOTO  HAONIOACHMS, WCCICAOBaHUS, OICHWBATh  JIOCTOBEPHOCTH
MOJIYY€HHBIX PE3yJIbTaTOB, BEIBOJOB M 0000IICHUI;

IPOrHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKXkKe BbBIIBUTATH
MPE/IIOJIOKEHUS O €T0 PA3BUTHUN B HOBBIX YCIIOBHUSX.

Pa6ora ¢ unpopmanmeii:

BBISBJIATH JeUIUTH HHGOPMAIUHU, JTAHHBIX, HEOOXOIUMBIX NJIsl OTBETa HA
BOMPOC U JUIsI pEIICHU 3a/1a4H;

BbIOMpaTh UH(POPMAILIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3HPOBATH,
CUCTEeMATH3UPOBAaTh W HWHTEPIPETHPOBATH WH(POPMALIMIO PA3TUYHBIX BUIOB U
¢dbopM TpeCTaBICHNUS;

CTPYKTYypUpOBaTh HMH(OpPMAIMIO, MPEACTABIATh €€ B PAa3NUUYHBIX (opMax,
WLTIOCTPUPOBATH TpaduvecKH;

OIICHUBATH HaIEKHOCTD uHbOpMaIUU o CaMOCTOSITEIIEHO
c(hOpMyJIMPOBAHHBIM KPUTECPHUSIM.

KoMMyHUKAaTHBHBbIEC YHUBeEpPCAJIbHbIE Y4eOHbIEe 1eiCTBUS

OOmmenne:

BOCIIPUHUMATh U (DOPMYJIUPOBATH CYKIACHUS B COOTBETCTBUU C YCIOBHIMHU U
HEeasIMU  OOIIEHUsI, SICHO, TOYHO, TPAMOTHO BBIpaKaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M TMHUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJYy pEIICHUS 3a7auH,
KOMMEHTHUPOBATH NMOJTYYECHHBIN pe3yIbTarT;

B X0Jie OOCYXXJICHHUS 3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBI,
npoOJieMbl, pelraeMoil 3aJayd, BBICKA3bIBATh HJEH, HAlleJIEHHbIE Ha IIOMCK
pEelIeHUs, COIMOCTaBIISITh CBOU CYXIEHUA C CYXKICHHUSIMU JPYTMX YYaCTHUKOB
nuanora, oOHapyKMBaTh Pa3jU4Me M CXOJCTBO IMO3UIIMHA, B KOPPEKTHOU (hopme
dbopMyIMpOBaTh Pa3HOIIIACHS, CBOM BO3PAKECHUS;

MPEACTABIIATh PE3YIbTAThl PEIICHUs 3aJa4M, IKCIIEPUMEHTA, UCCIICI0BAHUS,
MPOEKTa, CaMOCTOSITEILHO BBIOMpATh (opMaT BBICTYIUICHUS € Y4E€TOM 3ajaad
MPE3EHTAIUN U 0COOEHHOCTEH ayUTOPHH.

PeryasiTuBHbIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJIAITh IJIAH, aJlTOPUTM PELICHUS 3a7a4H, BHIOMPATh CIOCO0 PELIECHUS C
y4€TOM HMMEIOIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(OpMALIUU.

CaMOKOHTPOJIb, SMOIIMOHAIbHBIN HHTEJJIEKT:

BJIaJ€Th HABBIKAMU  [MO3HABATEJIbHOM  peQUIeKCMM KAk  OCO3HAHMS
COBEpIIAEMbIX JEUCTBUN U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB, BIAJETh
crnoco0aMy CaMONPOBEPKH, CAMOKOHTPOJISL Tpoliecca W pe3yJbTaTa pelleHus
MaTeMaTUYECKOM 3aJ1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPH PELIEHUU 3a/1auHu,
BHOCHTb KOPPEKTHBBI B JI€ATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HalICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEIH;

OIICHMBATh COOTBETCTBUE PE3yJIbTAaTa LIETU U YCIOBUSAM, OOBSICHATH TPUUYUHbI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTATOB JIESITEIbHOCTH, HAXOIUTh OIINOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHasi 1eATEJIbHOCTD:

NOHMMATh U HCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHIMBUIYaTbHOM
paboThl TpU peuIeHUuH Y4YeOHBIX 3aJay, MPUHUMATHh 1E€Jb COBMECTHOM
NEeATEIbHOCTH, IJIAHUPOBATh OPraHU3alMI0 COBMECTHOW pabOThl, pacrpeaciisiaTh
BUIbl PpaboT, OOTOBapHMBAaTHCS, OOCYXKIATh NPOLECC U Pe3yIbTaT padoThI,
0000111aTh MHEHUS HECKOIBKUX JTIOACH;

y4acCTBOBaTh B TPYIIOBBIX (hopmax paboThl (0OCykaeHUs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpMbl» M HWHBIE), BBINOJHATH CBOKO 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JEHUCTBUA C JIPYTMMU YIEHAMH KOMAaHJIbl, OIIEHUBATH
KayeCTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPUSAM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMHU B3aHMOJICHCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K konity 10 kiaacca oOyJaromuiicss HayquTCs:

e CBOOOJHO OMNEPUPOBATH OCHOBHBIMU TMOHSTUSMH CTEPEOMETPUU TPHU
pelIeHnH 3a7a4 U MPOBEJACHUU MaTeMaTUYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPEOMETPUU U CJIECACTBUSI U3 HUX IPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCU(PUIMPOBATH B3aUMHOE PACIOJIOKEHUE MPAMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSAMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXKIAY MPSMBIMU B MIPOCTPAHCTBE, MEXAYy MNPSIMOMl U
IJI0CKOCTHIO;

e CBOOOJHO ONMEPUPOBATH MOHATUSIMU, CBI3aHHBIMU C MHOTOTPaHHUKAMU;



e CBOOOAHO pacmo3HaBaThb OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (TpuU3Ma,
nupamMua, MPSMOYTOIBHBINA MapajuieNenumne, Ky0);

e KJIACCH(PUIUPOBATH  MHOTOTPAHHUKW, BbIOMpas  OCHOBaHHWS IS
KJ1IaccuUKaInH;

e CBOOOJHO OINEPUPOBATH TMOHATUSIMH, CBSI3AHHBIMU C  CEYCHHUEM
MHOTOI'PAaHHHUKOB IIOCKOCTBIO;

e BBIMNOJIHSITH napasuielibHOE, LEHTPAIBHOE U OpPTOTOHAJIBHOE
MPOEKTUPOBAaHUE (DUTYp HA IJIOCKOCTh, BBINOIHATH U300paxeHus: GuUryp
HAa TUIOCKOCTH;

e CTPOUTH CEYEHHUS] MHOTOTPAHHUKOB PA3NMYHBIMU METOJAMH, BBIOIHITH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (pHUTyp:
BUJ] CBEpPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOLIAAM  TMOBEPXHOCTEH  MHOTOIPAHHUKOB  (IIpU3Ma,
nupamuza), FeOMETPUUYECKUX TeJ ¢ TPUMEHEHUEM (HOpMYIT;

e CBOOOAHO OMEPUPOBATH MOHATHUSIMHU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTD,
OChb U IUIOCKOCTb CHUMMETPUHM, LEHTP, OCh M IUIOCKOCTb CHMMETPUU
buryper;

e CBOOOJHO ONEPUPOBATH TMOHATUAMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJIHITH ACHCTBUS HAJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUWA U
HAXOXKJEHUE TE€OMETPUYECKUX BEJIMYUH, MPUMEHSS HU3BECTHBIE METOJIbI
pU PEIICHUH MAaTeMAaTHUYECKUX 3aJ]lay MOBBIIIEHHOTO U BHICOKOTO YPOBHS
CJI0’KHOCTH;

e IMPUMEHATH MPOCTEHINE MPOrpaMMHBIE CPEACTBA M  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILICHUH CTEPEOMETPUYECKHX 3a/1ay;

e U3BJEKaTh, MPeOoOpPa3OBBHIBATH M HWHTEPIPETUPOBATH HWHGOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeACTaBICHHYI0 Ha
yepTekax U pUCYHKaX;

e TMPUMEHATH TMOJYYCHHbIE 3HAHUA HaA TNPaKTUKE: CpaBHUBAThb U
aHAJTM3UPOBATh PEabHbIE CUTyallUH, NPUMEHSATh MU3YUYEHHBIE MOHATHUS B
mpoliecce IOMCKAa  pelIeHUusT MaTeMaTUdecKu  CcOpMyIMpPOBAHHON
npoOseMbl, MOJAEIMPOBATh peajbHble CHUTyallud Ha SI3bIKE T'€OMETPHH,
UCCJIEI0BATh MTOCTPOEHHBIE MOJEIN C MCIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHATUNA M TEOpeM, ammapara anreOpbl, pellaTh MPAaKTUYECKUE 3a/ayi,
CBSI3aHHBIE C HAXOXK/ICHUEM F€OMETPUYECKUX BEJIMYMH;

e HMETh MPEJCTaBJICHUS 00 OCHOBHBIX 3Tamax pa3BUTUS €OMETPUU Kak
COCTaBHOM yacTu (pyHAaMEHTa pa3BUTHUS TEXHOJOTUM.

K konmy 11 kinacca oGyyaroniuiicss HAy4uTCs:



CBOOOJHO OIEPUPOBATh TMOHATUSMHU, CBSI3aHHBIMU C IHJIMHAPUYECKOM,
KOHMUYECKOW U CcepuyecKkoil MOBEPXHOCTSIMH, OOBSCHITH CIIOCOOBI
MOJTyYCHUS;

OMepUpOBaTh MOHIATUSIMU, CBSI3aHHBIMU C TEJaMU BPAILICHUS: HAIUHAPOM,
KOHYCOM, c(hepoii u 1mapom;

pacmo3HaBaTh Tela BpalleHus (LMUIUHAP, KOHYyC, cdepa u 1map) H
OOBSACHATH CLIOCOOBI MOTYYESHHSI T BPALLCHUS;

KJ1acCU(UIIMPOBATh B3aUMHOE PACIIOIOKEHUE C(ephl U MITOCKOCTH;
BBIYMCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJl BpalleHUs,
00BEMBI U TUIOHIAAM TOBEPXHOCTEH MHOTOTPAaHHUKOB M TEJ BpalleHUS,
TreOMETPUUECKUX TeJl C MPUMEHEHHEM (OopMyTT;

CBOOOJHO ONMEpPUPOBATH MOHATUAMHM, CBSI3aHHBIMU C KOMOWHALUAMU TEN
BpalleHUs] U MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIUCAHHBIM B cdepy u
OMHCaHHBIM OKOJIO cepbl, chepa, BIMCaHHAS B MHOTOIPAHHUK WJIH TEJIO
BpallleHUs;

BBIUUCIISTH COOTHOLIEHUSI MEXKY TUIOIIAIIMU MIOBEPXHOCTEH U 00BEMaMHU
IT0JTOOHBIX TEI;

n3o0paxkaTb u3ydaeMble (DUTYpPBI, BBITOJHATH (BBIHOCHBIE) ILIIOCKHE
YepTEeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUIl CBEpXY, COOKY,
CHHU3Y, CTPOUTH CEUYCHHUS TEJ BPAIICHHUS;

U3BJIEKAaTh, WHTEPIPETHPOBATh M MPeoOpa3oBbIBaTh HH(POpPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYI0 Ha
yepTexax U pucyHKax;

CBOOOJTHO OIEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITMIOJHATH ONEPAlU HaJl BEKTOPaMU;

3aJ1aBaTh MJIOCKOCTh YPaBHEHHUEM B JIEKapTOBOIl cUCTEMe KOOPAHHAT;
peuaTh reoMeTpUUecKHe 3a7a4id Ha BbIUUCIECHUE YTJIOB MEXKY MPSMbIMU
U IJIOCKOCTSIMHU, BBIYMCIICHHE PACCTOSHUM OT TOYKU JI0 IUIOCKOCTH, B
IIEJIOM, Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOA MPHU PEUICHUH;
CBOOOMHO OMEpPUPOBATh MOHSITUAMH, CBSI3AHHBIMH C JIBUKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKEHHUI;

BBINIOJIHATh M300paXE€HUsT MHOTOTPAaHHUKOB M TeJl BpaIlEHUS MpHU
napayieIbHOM  [EpPEHOCE, LEHTPaIbHOM CHUMMETpPUHU, 3€pPKaTIbHON
CUMMETPUH, IIPU TOBOPOTE BOKPYT MPSMOM, MpeoOdpa3oBaHus MOA00US;
CTPOUTH CEYEHHsI MHOTOIPAaHHUKOB U TEJ BpAILlEHUS: CEYCHHs IMIINHIpPA
(mapasnienbHO U MEePIEeHIMKYIISIPHO OCH), CEUEHUs1 KOHYca (MapaiebHbIe
OCHOBaHUIO U IPOXOJISIINE YEPE3 BEPIIMHY), CEUCHHUS 111apa;
UCIIOJIb30BaTh METOJbl TOCTPOEHUSI CEUEHUN: METOJ CJENO0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHHUS, METO]] TIEPEHOCA CEKYIIEeH MI0CKOCTH;



JIOKa3bIBATh T€OMETPUUECKHUE YTBEPKACHUS;

IPUMEHATh T€OMETPUYECKHE (PaKThl IJISl PEIICHUS CTEPEOMETPUUYECKUX
3a/a4y, MPEANoJaralolIMX HECKOJbKO IIaroB pEUIeHUs, €CIU YCJIOBHS
NPUMEHEHUS 3a/1aHbl B IBHOU U HESBHOU (hopMme;

pelmarp 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJIEHUE T€OMETPUUECKUX BEJIMYNH;

OPUMEHSATH MPOTPAMMHBIE CPEACTBA U 3IEKTPOHHO-KOMMYHUKALIMOHHbIE
CHUCTEMBI IIPY PELIEHNN CTEPEOMETPUYECKUX 3a/1a4;

NPUMEHATh  TOJYYEHHbIE  3HAHWA HAa  NPAKTUKE:  CpPaBHUBATH,
aHaJM3UPOBaTh U OLICHUBATh PEAIbHBIE CUTYaAllUH, IPUMEHATh U3YUYEHHbIC
NOHATHUS, TEOPEMBI, CBOWCTBA B IMpOLIECCE IOUCKA  PELICHUS
MaTeMaTHYecKd  CQOPMYJIMPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
pealbHbIE CUTYallMM HA S3BIKE T'€OMETPUHU, HCCIENOBATh IMOCTPOCHHBIE
MOJENN C HCIOJIb30BAHUEM TE€OMETPUUYECKUX TOHATUA U TEOPEM,
anmapata anreOppl, pemaTh MNpPAaKTUYECKUE 3a7aud, CBS3aHHbBIE C
HAXOXKJIEHUEM T'€OMETPUYECKUX BEJIUYMH;

UMETh TPEJCTABICHUS 00 OCHOBHBIX 3Talax pa3BUTHUS T€OMETPUHM Kak
COCTaBHOM yacTu (pyHAaMEHTa pa3BUTHUS TEXHOJOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoaunuecTBO 4acoB

Ne HaumeHoBaHMe pa3/iejioB U TeM JyeKTpOoHHBbIE (LM poBbIE)
n/n NMPOrpamMMbl Bcero Konrpoasiibie o0pa3oBaTe/bHbIE PeCypChl
padoThI
1 Bsenenue B crepeoMeTpuIo 23 1
) B3anMHOe pacnionioxeHue npsiMbIX B 5 1
MIPOCTPAHCTBE
3 [TapayenpHOCTB IPSIMBIX U INIOCKOCTEH B 10 |
MIPOCTPAHCTBE
4 [lepneHAUKYISIPHOCTD MPSAMBIX U ” |
IJIOCKOCTEN B MPOCTPAHCTBE
VYTabl 1 pacCTOsTHUS 16 1
MHororpaHHuku 11 1
Bexkrtopsl B mpocTpaHcTBE 11 1
g HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3aLIHs 4 0
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 102 7




11 KITIACC

HaumeHoBaHMe pa3/iejioB U TeM

KoaunuecTBO 4acoB

dyeKTpoHHBbIE (LM poBbIE)

Ne i/ KonTpoabHsbie
NporpamMmblI Bcero o0pa3oBaTejibHbIE PECYpPChI
padoThI
1 AHanuTH4eckasi FeOMeTpHs 15 1
) [ToBTOpEHME, 06o6meHI:Ie u 15 |
CHUCTeMaTH3aIis 3HaHUH
3 OOBEM MHOTOTpaHHUKA 17
4 Tena BpaieHus 24 2
5 [Tnomaau MOBEPXHOCTH U O0BEMBI 9 1
KPYTJIBIX TET
6 JBrokeHus 5 1
7 [ToBTOpEHME, 06o6meHI:Ie u 17 )
cHUCTeMaTH3aIis 3HaHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 9




IHHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHBIE
Ne Hara uudposbie
Tema ypoka KounTtpoJabHbie
n/n Bcero H3yYCHUS oOpa3oBaTe/ibHbIE
padoThI
pecypcbl
PaBHOOenpeHHBIN, pABHOCTOPOHHUM
1 TpeyroJibHUKU. [IpAMOyTroJIbHBINA TPEYTOIbHUK. 0
CBolicTBa cpeHeit TMHUN, MEIHAaH TPEYTOJLHUKA.
Teopemsr daseca 1 0 MPONOPLUUOHATBEHBIX
2 oTpe3Kax. ANTOPUTM AeNeHHs OTpe3Ka Ha n- 0
PaBHBIX YacTei.
Teopema Menenas. Pacuet oTpe3koB B
3 TpeyroJIbHHUKAX. 0
[Ipu3naku momodus TpeyroibHUKOB. Pacuer
4 OTPE3KOB B TPEYTOJIbHUKAX. 0
[Tnomanu. Coiictea miomaneii. [Inomann
5 000HBIX BHUTYP. 0
6 CamocrosTenpHas padora Nel 0
[TonsTHsa cTepeoMeTpun: TOUKa, IpsIMas,
IUIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE TIPaBUIIa
7 M300paKeHUsI Ha PUCYHKE TIOCKOCTH, 0

napajieNbHbIX TPSMBIX (OTPE3KOB), CEPEANHBI

oTpe3ka




OcHOBHBIE NTpaBUiIa H300PaKECHUS Ha PUCYHKE
TUIOCKOCTH, TApAJUICIBbHBIX MPSIMBIX (OTPE3KOB),
CepeMHBI OTpe3Ka

TToHsATHS: TIepeceKaroIuecs MIOCKOCTH,
nepeceKaronuecs npsMasi ¥ IO0CKOCTD;
MOTYIPOCTPAHCTBO

10

MHOrorpaHHUKH, H300paKeHHE MPOCTCUIIINX
MIPOCTPAHCTBEHHBIX (PHUTYD, HECYIIECTBYIOIIUX
00BEKTOB

11

MHOrorpaHHUKH, H300paXKeHHUE MPOCTCUIIINX
MIPOCTPAHCTBEHHBIX (PHUTYD, HECYIIECTBYIOIIUX
00BEKTOB

12

AKCHOMBI CTCPCOMCTPUHU U IICPBBIC CJICACTBUA U3
HUX

13

AKCHOMBI CTCPCOMCTPUHU U IICPBBIC CICACTBUA U3
HUX

14

AKCHOMBI CTEPEOMETPHH U TIEPBBIE CIECICTBUS U3
HuX. CriocoOBI 3ajaHusI IPSIMBIX U TUIOCKOCTEH B
npoctpancTBe. O003HAYCHUS TIPSAMBIX U
IJIOCKOCTEN

15

AKCHOMBI CTEPEOMETPHUH U TICPBHIC CIICICTBUS U3
HuX. CriocoOBI 3aTaHMsI MPSMBIX U TIIOCKOCTEH B
npoctpancTBe. O003HAUCHUSI IPSMBIX H
IJIOCKOCTEH

16

Pucynkm Ha mocke U B TETpaIu.




17

Uzo0pakeHne cedyeHnit mupaMuabl, Kyoa u
MIPU3MBI, KOTOpPBIE IPOXOST uepe3 ux peéopa.
N300paskeHne nepecedeHus MoTydeHHbIX
TUIOCKOCTEH. PackpammBanye mocTpoeHHbIX
CCUCHUI Pa3HBIMHU [IBETAMH

18

N3obpakeHne cedeHnit mupaMuabl, Kyda u
MPU3MBI, KOTOPEIE MPOXOJIAT Yepe3 ux péodpa.
NzobpaxkeHne epecedeHusl MoITyYeHHBIX
IJIOCKOCTEH. PackpammBanie moCTPOCHHBIX
CEYCHUI Pa3HBIMH [[BETAMU

19

N3obpakeHne ceueHnit mupaMuIbl, Kyda u
MPU3MBI, KOTOPEIE MPOXOJIAT Yepe3 ux péodpa.
N3obpaxenne nepecedeHns NOTyUeHHBIX
mrockoctel. PackpaiiinBanue mocTPOSHHBIX
CEUYCHHI Pa3HBIMU IIBETAMU

20

MeToJ ciaeq0B AJisl HOCTPOEHUS CEUSHU

21

MerTon ciae0B AJisl HOCTPOEHUS CEUCHHUI.
CBolicTBa nepeceueHui MpsIMBIX U IUIOCKOCTEN

22

[TocTpoeHue ceueHuit B mupamue, Kyoe mo Tpém
ToukaM Ha péopax. Co3aHne BBIHOCHBIX YepPTekeH
Y 3alKCh MIArOB MOCTPOCHUS

23

KonTpoabnas padora Nel

24

B3auMHoe pacnonoxeHue npsMbIX B
npoctpaHcTBe. CKpeluBarouecs npsiMble.
[Ipu3HaKK CKPEUTUBAIOIIUXCS MPSIMBIX.
[TapannensHbie IPsSMBIE B IPOCTPAHCTBE




25

Teopema o cyIiecTBOBaHUM U €IMHCTBEHHOCTH
MpsIMOM TapajIeNbHON JaHHON IpsSMOi,
[IPOXOJAIIEH uepe3 TOUKY IPOCTPAaHCTBA U HE
nexarnie Ha qaHHou npsiMoit. Jlemma o
NEPECCUCHUH MapauIEIbHBIX NMPSIMbIX INIOCKOCTBIO

26

[TapannensHOCTH TpeX NpsIMBIX. Teopema o TpEx
napajuieIbHBIX IpAMbIX. Teopema o
CKPEIIMBAIOIINXCSI TPSIMBIX

27

[TapannensHoe npoekTupoBanue. OCHOBHBIC
CBOMCTBA MapaieIbHOr0 MPOCKTUPOBAHHUS.
N3zo0paxenne pa3HbiX GUIYpP B MapauIeIbHOM
MPOEKIUU

28

KonTposbHas padora Ne2

29

IToHsiTUs: MapanienbHOCTh IPSIMOM U TIIIOCKOCTH B
npoctpaHcTBe. [Ipu3Hak napamieabHOCTUA MPSIMO
u iockoctr. CBOWCTBA MapaILICIFHOCTH TIPSIMOM

Y TUIOCKOCTH

30

FeOMeTpI/I‘{eCKI/Ie 3aJa4M Ha BBIYHMCJICHUC U
J0Ka3aTCJIbCTBO, CBA3AHHEBIC C NMMapaVICIbHOCTBIO
MNpAMBIX U IUIOCKOCTCH B MMpPpOCTPaHCTBEC

31

[TocTpoeHue ceuenus, MPOXOAIIETO Yepe3
JIAHHYIO MIPSIMYIO Ha YepTexe U MapalieIbHOTO
nIpyroii npsiMoi. Pacuér oTHOIEHUH

32

[MapannensHas MpoeKIys, IPUMEHEHUE IS
MOCTPOCHHUS CCUCHUH Ky0a 1 Mmapajuiesenuresa.
CaoiicTBa mapajieiaenuneaa u mpu3Mbl




33

HapaJ'IJ'ICJ'IBHBIG IIJIOCKOCTH. HpI/IBHaKI/I
napajicIbHOCTH ABYX IUIOCKOCTEH

34

Teopema o mapamuIeTIbHOCTH U STUHCTBEHHOCTH
IJIOCKOCTH, MIPOXOJAIIEH Yepe3 TOUKY, He
MIPUHAIIICIKAITYIO TAHHOH ITOCKOCTH ¥ CIICIACTBHUS
3 Hee

35

CBoiicTBa MapamieIbHBIX IUIOCKOCTEH: O
MapauIeTFHOCTH MPSAMBIX TIEPECEUEHUS TPU
MIEPECCUYCHHUH IBYX MapasIeAbHBIX IUIOCKOCTEH
TpeThel

36

CBoiicTBa MapauIeIbHBIX INIOCKOCTEH: 00
OTpe3Kax MapajuIeIbHBIX MPSMBIX, 3aKTFOYEHHBIX
MEX]y TapaJuIeIbHBIMH TIOCKOCTSMU; O
MepeceueHU PSMON ¢ IBYMSI apajlIeIbHBIMU
TIOCKOCTSIMH

37

CBoiicTBa MapauIeIbHBIX INIOCKOCTEH: 00
OTpe3Kax MapauIeTbHBIX MPSIMBIX, 3aKITIOYEHHBIX
MEXTy MapaJIeIbHBIMU TUIOCKOCTSIMH; O
MepeceueHU PSMOH ¢ IBYMSI TapajlieIbHBIMU
TIOCKOCTSIMH

38

Kounrpoabnasi pa6ora Ne3. Iloayrogosas

39

IMoeTopenue: Teopema [Mudaropa Ha IIOCKOCTH,
pelIeHre NpsMOYTOJIbHOTO TPEYTOJIbHUKA.

40

CaoiicTBa Ky0a U MPsIMOYTOJIBHOTO
napaienenumnesna




Brruucnenue JJIMH OTPE3KOB B Ky'6€ n

41 MPSIMOYTOJILHOM NapaJuieNieumne/e
42 YT01 MeXIy CKpPEeUMBAIOIINMUCS TPSIMbBIMH.
[TocTpoenue yria Mexay CKpEIUBAOIIUMHUCS
43 MPSIMBIMU.
[TocTtpoenue yriia MeXay CKpEIUBaIOIIAMHUCS
44 MPSIMBIMU.
[TepneHANKYISIPHOCTH NPSIMOM U IIIOCKOCTH.
45 ITpu3Hak neprneHuKyISIPHOCTH IPSAMON U
IJIOCKOCTH
[TeprieHANKYASPHOCTH IPSIMOM U TUIOCKOCTH.
46 ITpu3Hak neprneHuKyISIPHOCTH IPSAMON U
IJIOCKOCTH
Teopema o cyIiecTBOBaHUH U € TUHCTBEHHOCTH
47 MPSIMOM, MPOXOAAIICH Yepe3 TOUKY NPOCTPAHCTBA
Y NEPHEHAUKYISIPHON K TITOCKOCTH
[ImockocTH 1 eprIeHANKYIISPHBIE UM TPSIMEIE B
43 MHOTOI'PaHHHUKAaX
[TnockocTy U nEepNEeHANKYIAPHBIE UM MPSIMBIC B
49 MHOTOTpaHHHAKaX
[Tepnenaukynsip u HaknounHas. [Toctpoenue
50 MEPIICHANKYJIISPA U3 TOYKH Ha MPSMYIO
51 ITepnienaukymsip u HaksIoHHad. [TocTpoeHue




NEPNCHAUKYJIAPA U3 TOUKHU HA NIPAMYIO

Teopema o Tpéx mepneHAnKysIpax (mpsmas u

52 oOpaTHas)
Teopema o Tpéx meprneHAnKysIpax (npsmas u
53 oOpatHast)
[Touck mepneHInKyIAPHBIX MPSMBIX C IOMOIIIBIO
54 MEPIEHIUKYIISPHBIX IIOCKOCTEH
55 OpToroHajibHO€E MPOEKTUPOBAHHUE
[MocTpoeHue ceueHuit Kyoa, MPU3MbI, IPAaBUIBHON
56 MUPAMHUJBI C IOMOIIBI0 OPTOTOHAIBHOMN MPOEKINH
[Toctpoenue cedenuii Kyoa, IPU3MBbI, IPABHILHOM
57 MUPAMHIBI C TIOMOIIBI0 OPTOTOHAIBHON MPOEKITHH
CuMMeTpus B IPOCTPAHCTBE OTHOCUTEIBHO
58 mnockoctu. [lmockoctn cummeTpuit B
MHOTOTpaHHHAKaX
[Ipu3sHak neprneHANKYISIPHOCTH IPAMOI U
59 TUIOCKOCTH KaK CIIEJACTBHE CUMMETPHH
60 KonTpoannas padora Ne4d
61 Paccrognne Mexay AByMs TOUKaMHU.
62 Paccrosnane Mexay IByMs TOUKaMHU.
63 CriocoOBI OMYCTHTD MEPIICHAUKYIISPBI: CHMMETPHS,




CABHUI' TOYKH II0 napannem;noﬁ HpHMOfI

Paccrosinue oT TOUKHM 10 IPSIMOH.

64
65 Paccrosinue oT TOUKHU 40 MPAMOI.
66 PaccrosHrEe OT TOYKH 10 TIIOCKOCTH.
67 PaccrosHue oT TOUKHM 10 MIOCKOCTH.
PaccrosHre Mex Iy CKpEeInBalOIUMUCS
68 MPSIMBIMHU.
PaccrosiHrEe MEX Ty CKpEeIINBAIOIIUMUCS
69 MPSIMBIMHU.
PaccrosiHre MEX Ty CKpEIIMBAIOIIUMUCS
70 MPSIMBIMHU.
71 YT01 MeXIy CKPEeIUBAIOIIUMUCS TPSIMBIMH.
7 VYroa Mexay CKpelIMBaOIIIMUCS TPSIMBIMH.
73 Yroa Mexay npsiMOH U TIIOCKOCTBIO.
74 Yron Mexay npsSMON U MIOCKOCTHIO.
Yron Mexay miIocKoCTIMU. JIByrpaHHbIN yToJ.
75 CBOMCTBO JTMHEHHBIX YIJIOB IBYTPAaHHOTO yIJia
76 KonTtpoannas padora Ne5
[TepnienaukysipHbIe TWIOCKOCTH. CBOMCTBA
77

B3aUMMHO NECPICHAUKYIIAPHBIX INIOCKOCTEH




[TepnenaukynspHelie miockocTu. CBoMCTBa

78 B3aMMHO NEPIEHANKYISIPHBIX IIIOCKOCTEHN
Tpexrpanusiii yroi. Teopema IMudaropa mis
79 TPEXTPaHHOIO yTJa.
Tpexrpannsiii yron. Teopema [Iudaropa nis
80 TPEXTPAHHOIO yIja.
CucremaTtn3anus 3HaHuN "MHOIOIrpaHHUK U €T0
81 3JIEMEHTHI"
ITupamuaa. Bunel nupamun. [paBunbHas
82 nupamMmuaa
ITpusma. [Ipsimast 1 HaKJIOHHAS IPU3MBI.
83 IIpaBunbHas npuzma
[Ipsmoit napannenenunen, NpAMOYTOIbHBIN
84 rapajuiesenumnen, Kyo
85 Brimmykieie MHOTOTrpaHHUKH. Teopema Ditnepa
Brinykineie MHOrorpanHuku. Teopema Diinepa.
86 IIpaBunbHbIE ¥ IOIYIIPABUIbHBIE MHOTOTPAHHUKH
87 KonTtpoannas padora Ne6
88 [TonsTre BekTOpa Ha MIOCKOCTH
89 ITonsiTHE BeKTOpa Ha IJIOCKOCTH U B IPOCTPAHCTBE

90

CyMMa BEeKTOpPOB




91 Pa3HOCTB BEeKTOpOB 1
9 [IpaBuno mapaenenumnena 1
93 YMHOXKEeHHE BEKTOpa Ha YUCIIO 1
Pasnosxenue BekTopa 1o 0a3ucy Tpéx BEKTOPOB, HE
94 JIEKAIUX B OJHOU INIOCKOCTH 1
95 CkasipHOE TIPOM3BEICHHE 1
Brruncnenue yria Mexmay BEKTOpamMH B
96 MTPOCTPAHCTBE 1
97 IIpocreiiive 3aga4u ¢ BEKTOpaMu 1
98 KonTpoannas padora Ne7. UTorosas. 1
99 O0001IeHNEe U cCUCTEMATH3aLMS 3HAHUI 1
100 O00011IeHNE U CHUCTEMATH3ALIMS 3HAHNUI 1
101 O00011IeHNE U CUCTEMATH3ALIMS 3HAHNI 1
102 O0001IeHNE U CUCTEMATH3ALMS 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102




11 KITIACC

Kosaun4vecTBo 4yacoB DJIeKTPOHHbIE
Hara uudposbie
Nen/m Tema ypoka KonTposabHbie
Bcero U3y4YeHUS o0pa3oBaTte/ibHbIEC
padoTsI
pecypchl
| [ToTOpenue Tembl "KoopauHaTel BEKTOpa 1 0
Ha IJIOCKOCTH U B IPOCTpaHCTBE"
) [ToBTOpenue tems! "CkansipHoe 1 0
MPOU3BEJECHNUE BEKTOPOB"
3 [ToBTOpEeHue Tems! "Boruncienue yria | 0
MEXly BEKTOpaMH B IIPOCTpaHCTBE"
4 IToBTOpeHue Tembl "YpaBHEHHE TPAMOH, 1 0
MPOXOJIAIICH Yepe3 ABE TOUKH"
5 YpaBHEHHE MIOCKOCTH, HOPMaJb, | 0
YpaBHEHUE IJIOCKOCTH B OTPE3Kax
6 YpaBHEHHE MIOCKOCTH, HOPMaJb, | 0
YpaBHEHHUE IUIOCKOCTH B OTPE3KaX
7 BektopHoe npousBenenune 1 0
2 JIuneliHbIC HEPABEHCTBA, JIMHEIHOE 1 0
porpaMMHUpOBaHUE
9 JInuHeitHbIe HEpaBEHCTBA, JTUHEIHOE 1 0
porpaMMHUupOBaHUE
10 AHaIMTHYECKHE METO/BI pacyéTa yria 1 0
MEXAy NPSIMBIMU B MHOI'OTpaHHUKAaX
1 AHaMTUYECKHE METO/IbI pacyéTa yria 1 0
MEXAY MIIOCKOCTSIMU B MHOTOTPaHHUKAX
12 dopmylia pacCTOSHUSA OT TOUKHU 10 1 0




IJIOCKOCTHU B KOOpAWHATAX

HaxoxaeHne paccTositHuiA OT TOYKH 10

13
TUTOCKOCTH B KyOe

14 HaxoxaeHne paccTositHui OT TOYKH 10
IUIOCKOCTH B MPABUJILHON TUPAMUIE

15 KonrtponpHast pabota "AHanuruueckas
reoMeTpust"

16 CeueHusi MHOTOTPaHHUKOB: CTaHAApTHBIE
MHOTOI'PAaHHUKHU

17 CedeHuss MHOTOIPAHHUKOB: METO/I CIEI0B
CeueHust MHOTOTPAHHUKOB: CTaHAAPTHBIE

18 IUIOCKOCTH, NIEPECEUEHUS TIPSAMBIX U
IJIOCKOCTEN

19 [TapamnenbHble TPsIMbIE U TNIOCKOCTH:
napajJieabHble CEUEHUs

20 [TapannenbHble TPsIMbIE U TNIOCKOCTH:
pacuéT OTHOLIECHUI

21 [TapannenbHble NpsIMbIE U MJIOCKOCTH: YTJIbI
MEXAY CKPEIMBAIOIIMMUCS MPSIMBIMU
[leprieHquKyIApHBIE TPSIMBIE U TNIOCKOCTH:

2 CTaHJapTHbBIE Mapbl MEPHIEHAUKYISPHBIX
MJIOCKOCTEN U MPSMBIX, CAMMETPUU
MHOTOI'PAaHHUKOB

3 [leprieHquKyISApHBIE TPSIMbIE U TNIOCKOCTH:
TeopeMa O TpeX MepIeHAUKYIIpax

24 [lepnenaukynsipHbIE MPSMBIE U TNIOCKOCTHU:
BBIUMCJICHUS] IJTUH B MHOTOI'PaHHUKAX

25 [ToBTOpEeHMeE: MO MHOTOYTOJIbHUKOB,




dbopMyITBI TSI TTOMIACH, COOOpaKEHUS
mogoous

26

[ToBTOpEHUE: MIOMIAH MHOTOYTOJIbHUKOB,
bopMyITBI TSI TTOMIAACH, COOOpaKEHUS
ox00ust

27

[ToBTOpEHME: TIIONIA I MHOTOYTOJIbHUKOB,
bopMyIIBI TS TUTOIIAACH, COOOpaKEHUS
noxoous

28

[Tmomaan ceyeHnii MHOTOIPaHHUKOB:
TJIOIAIU TTIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHUS 1O 100MsI

29

[Inomany ceyeHU MHOTOIPAHHUKOB:
IUIOLIAIA TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHUS 1O 100MsI

30

Kontponshas padora "[loBTopenue:
MHOT'OTpaHHUKH, CCUCHUSA MHOI‘OI‘paHHI/IKOB'

31

O06BEM Tema. O6BeM IPSIMOYTOJILHOTO
napaJiesienunea

32

3anmaun 00 yABOCHUH Ky0a, 0 KBaApaType
Ky0a; 0 TPUCEKIIUH yTia

33

CrepeoMeTpHUecKHe 3a/1a9H, CBSI3aHHbIC C
00BEMOM MPSIMOYTOIIBHOTO
napaJuielenumesa

34

[IpuknagHeie 3a1a4n, CBSI3aHHBIE C
BBIUHCIICHHEM 00BEMA MPSIMOYTOILHOTO
napasuiesenuIe1a

35

O0BEM TIPSIMOI PU3MBI

36

CrepeoMeTpUueCKUe 3aJa4H, CBS3aHHBIE C




BBIYUCIICHHEM 00BEMOB MPSMON IPU3MBI

[Ipuknagaeie 31291, CBSI3aHHBIE C 00BEMOM

37 IIPSIMOM TIPU3MBI
Boruncnenne 00bEMOB Tell ¢ HTOMOIIbIO

38 onpenenéHHoro uaterpaina. Oopém
HaKJIOHHOMN IPU3MBI
Brruncnenne 00bEMOB TeJ ¢ TOMOIIBIO

39 onpenenéHHoro uaterpaiga. Oopém
MUPAMHU/IBI

40 dopmyna 06béMa mupamuibl. OTHOIIEHHE
00BEMOB MUPaMH C OOLIUM YTIIOM

A1 ®dopmyna o0bEMa mupamuasl. OTHOIIIEHUE
00bEMOB MUPaMHU/T ¢ OOIITUM YTIIOM

4 CrepeomeTpuuecKkue 3a/1auu, CBI3aHHbIE C
00BEMaMH HAKIIOHHOM MPU3MBbI

43 CrepeomeTpuyuecKue 3aj1auu, CBI3aHHbIE C
o0BEMaMH THpaMUIBI
[Tpuknagaeie 3agaun 1mo Teme "O0BbEMBI

44 Ten", CBA3aHHBIE ¢ 00HEMOM HAKJIOHHOM
MPU3MBbI

45 [Tpuknagaeie 3agaun 1o Teme "OO0bEMBI
Ten", CBSI3aHHBIE C 00BEMOM TTUPAMUIBI

46 [Tpumenenne 00bEMOB. Brruncienne
pacCTOsIHUSA 10 TIOCKOCTH

47 KonTtponbnas padora "O0bEM
MHOTOTpaHHUKA"

43 [{unuHapuyeckas MOBEPXHOCTb,

00pa3yromue MUIHHIPUICCKON




IIOBEPXHOCTHU

Humuaap. [psimoit KpyroBou UIUHAIDP.

49 [Inomane MoBepXHOCTH LUIIMHIpA

50 Konunyeckast noBepXHOCTh, 00pasyroliue
KOHUYECKOW MmoBepXHOCTH. KoHyc

51 CeueHue KOHYCa INIOCKOCTBIO,
napajuieIbHOM MIOCKOCTH OCHOBaHUS

5 VYceu€nnsiit konyc. M3o0paxeHne KOHyCOB
U YCEUEHHBIX KOHYCOB

53 [Tnomaas GOKOBOWM MOBEPXHOCTH M MTOTHOU
MOBEPXHOCTH KOHYCa

54 [Tnomraas OOKOBOM MOBEPXHOCTH U MOJTHON
MOBEPXHOCTU KOHYCa
CrepeoMeTpuueckre 3aJauu Ha

55 JI0Ka3aTeJIbCTBO U BEIUKCIICHHE,
MOCTPOEHUEM CEUEHUN MUINHAPA, KOHYyCa
CrepeoMeTpuueckre 3aJauu Ha

56 JIOKa3aTeIILCTBO U BEIUHCIICHHE,
MOCTPOCHUEM CEUYEHUH IWINHIpPA, KOHYCa

57 [Ipuknannelie 3a7a4u, CBsI3aHHbBIE C
LWJIHHIPOM

53 KontponbHast padora "Tena BpamieHus:
UWIUHAP U KOHYC"

59 Cdepa u map
[Tepeceuenue cdepsl u mapa ¢ MIOCKOCTHIO.

60 Kacanue mapa u cdepsl miaockoctso. Bua u
n300pakeHHe 1mapa

61 [Tepeceuenue cdeps! u mapa ¢ MIOCKOCTHIO.




Kacanue mapa u cepsi miockoctero. Bun u
n300pakeHue 1mapa

VYpasuaenue chepsl. [Inomans cheps u eé

62 .
qacten

63 Cummetpus chepsl U mapa
CrepeomeTpuueckue 3aa4i Ha

64 JTOKA3aTEeNbCTBO U BBIYUCIICHUE, CBSI3aHHBIC
co c(epoii u mapom, IOCTPOCHUEM UX
CEYEHMI TUIOCKOCThIO
CrepeomeTpuueckue 3a1a4i Ha

65 JTOKA3aTEeNbCTBO U BBIYUCIICHUE, CBSI3aHHBIC
co cepoii u mapom, MOCTPOCHUEM UX
CEYEHMI TUIOCKOCThIO

66 [IpuknamHblie 3a1a4uu, cBsI3aHHBIE CO cepoit
U IIapoM
[ToBTOpEHME: OKPYKHOCTH Ha IIOCKOCTH,

67 BBIYMCIICHUS B OKPYKHOCTH, CTAHIAPTHBIE
mogoous

68 Paznuunbie KOMOMHALIMY TEJ BPAIICHUS U
MHOTOTPaHHUKOB

69 3anaun o reme "Tena u MoBEpXHOCTH
BpauieHus"

70 3agaun no Teme "Tena U MOBEPXHOCTH
BpaieHus"

71 KonTtponbHas padora "Tena u moBepXHOCTH
BpaieHus"

7 O0béMm nmnuHIpa. Teopema 06 00bEMe

MMpAMOTo HUJInHApPA




73

Brruncnenne 00bEMOB TeJ ¢ TOMOIIBIO
onpenenéunoro uaterpaiga. OobéM KoHyca

74

[Tnomaau 60KOBOM U MOJTHOM MOBEPXHOCTH
KOHYyCa

75

CrepeoMeTpHuuecKre 3aauu, CBI3aHHbIE C
BbIUHCIICHHEM 00BEMOB IIMIIMH/PA, KOHYCa

76

[Tpuknamueie 3aaauu mo Teme "OOBEMBI U
IJI0IIaAN TOBEPXHOCTEN Ten"

77

O06BEéM mapa u mapoBoro cekropa. Teopema
00 00Bvéme mapa. [Tnomans chepsl.
CrepeomMeTpHUEeCKHE 3a/1a4H, CBSI3aHHBIE C
BBIUHCIICHHEM 00BEMOB I1apa, IapOBOTO
CErMEeHTa U IIapOBOT0 CEKTOpa

78

[Ipuknaaneie 3apauu o Teme "OO0bEMBI
Ten", CBAI3aHHBIE C 00BEMOM IIapa 1
wiomanbio ceprl. COOTHOIICHUS MEKITY
IUIOINASIMUA TOBEpXHOCTEH U 00BEMaMu
IMOAOOHBIX TEI

79

[TomoOHBIE TeNa B IPOCTPAHCTBE.
N3menenne 06bEMa pu o 100MH.
CrepeomMeTpHUECKHE 3a/1a4H, CBSI3aHHBIE C
BBIUHCIICHHEM 00BEMOB TEIl U TUIOIIAAEH
MMOBEPXHOCTEN

80

KontponsHas padora "[lnomanu
MOBEPXHOCTH M 00BEMBI KPYTIIBIX Tel"

81

JBmwxenus npoctpancTBa. OTOOpaKEeHHUS.
JBmwxeHus u paBeHCTBO (puryp. OOmme
CBOMCTBA JIBW)KECHUM




82

Buael n1BukeHHit: napauielibHbIN IEPEHOC,
LIEHTpAJIbHAs CAMMETPHUS, 3epKajIbHast
CHUMMETpPHS, IOBOPOT BOKPYT MPSIMOM

&3

[IpeobpazoBanus mogobus. [Ipsimast u cdepa
Diinepa

84

['eomeTpHuyeckue 3a1aun Ha MPUMECHEHHE
JIBYOKCHUS

85

KoHnTtposbHas padota "JIBrwkeHus
npocTpaHcTBa"

86

Ob6o6maroee noropeHue 11 nmoHsTuit u
MeTo10B Kypca reometpun 10-11 knaccos,
cucremarusanus 3HaHui: "llapamiensHoCTh
MPSMBIX U IJIOCKOCTEN B TPOCTpAHCTBE"

87

Ob6o6maroee noropeHue 11 nmoHsTuit u
MeTo10B Kypca reometpun 10-11 xnaccos,
cucTemMaru3anys 3HaHui: "BekTopsl B
npocTpaHcTae”

88

O6o06matomee moBTopeHue 11 moHITHI 1
MeTo10B Kypca reometpun 10-11 xnaccos,
cucTeMaru3anys 3HaHuil: "BekTopsl B
npocTpaHcTae”

89

O6o06matomee moBTopeHue 11 moHsITHI 1
MeToJI0B Kypca reoMetpur 10—11 kmaccos,
cucTeMaTu3anus 3HaHui: "O0bpeM
MHOTOTpaHHHKA"

90

O6o06matomee moBTopeHue 11 moHsITHI 1
MeToJI0B Kypca reoMetpur 10—11 kimaccos,
cucremarusanus 3gaguii: "O0seM




MHOTOTrpaHHHKA"

91

O6o06matomee moBTopeHue 11 moHITHI 1
MeTo10B Kypca reometpun 10-11 knaccos,
cuctemarusanus 3Hanuii: "[lmomamgu
MIOBEPXHOCTU M 00BEMBI KPYTIIBIX Tel"

92

O6o06matomee moBTopeHue 11 moHITHIA 1
MeToJI0B Kypca reometpur 10—11 kimaccos,
cuctemarusanus 3Hanuii: "Ilmomamnu
MOBEPXHOCTU M 00BEMBI KPYTIIBIX TEl"

93

HroroBasi kKoHTpOIBHAs paboTa

94

Hrorosas kKoHTpoOJbHASA paboTa

95

[ToBTOpEHME, 0000IIEHNE U CUCTEMATH3AIIHS
3HAHUH

96

Hcropus pa3BuTus CTEpEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTUU COBPEMEHHBIX
MH)XCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN

97

Hcropus pa3BuTus CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX 1 KOMIIBIOTEPHBIX TEXHOJIOTHI

98

Hcropus pa3BuTus CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX 1 KOMIIBIOTEPHBIX TEXHOJIOTHI

99

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTHU COBPEMEHHBIX
WH)XCHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTUN

100

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTUU COBPEMEHHBIX
MH)XCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN




Hcropus pa3BuTus CTEPEOMETPUH KaK

101 HayKH M €€ pOoJib B pa3BUTUH COBPEMEHHBIX 1
MH)XEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN
Hcropus pa3BuTus CTEpEOMETPUH KaK
102 HAyKU U €€ pojib B PA3BUTUHU COBPEMEHHBIX 1
WH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUH
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







YUYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» MaTtemaTHka: anredpa 1 Hayaaa MaTeMaTHUECKOIO aHAJIN3a, FEOMETPHSL.
['eometpus, 10-11 xnaccsl/ byry3os B.®., [Ipaconos B.B. nox penaxiueit

Cagosauuero B.A., AknronepHoe o0uiectBo «M3narensctBo «IlpocBerienner

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA

* Maremaruka: anredpa v Hayajga MaTeMaTUYECKOTO aHaIN3a, TeOMETPHS.
['eometpus, 10-11 knaccel/byry3oB B.®., [Ipaconos B.B. nox penakuueit
Camosuuuero B.A., AknuonepHoe obmiectBo "U3narensctBo "[IpocBenienue”
* 'eometpus. Junaktnueckue marepuanst 10 kinacc. ABrop: byry3os B.@.,
[Tpaconos B.B., Akunonepnoe o6mectso "U3narenscro "[Ipocsemenne”

* ['eomeTrpus. Meroguueckue pekomenaanuu k YMK "T'eomerpus 10-11

kiaccel". ABTop: byry3os B.®., [Ipaconor B.B., AkunonepHoe o6111ecTBO

"UznarensctBo "[IpocBemnienne”

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

* http://window.edu.ru/ DnekTpoHHas OMOIMOTEKA YU€OHUKOB U METOIMUECKUX

MaTcpuaIoB

* http://www.math.ru Marepuansl mo matemaTtuke B EnquHoi koymekmum




1 POBBIX 00Pa30BATENBHBIX PECYPCOB

* http://www.bymath.ne t ['azera «Martematuka» N3garensckoro goma «Ileppoe

CEHTSIOps»

* http://www.uztest.ru 3amauu 1Mo reoMeTpuu: HHHOPMAITMOHHO-TIOUCKOBAS

CHUCTCMA

* http://www.problems.ru KommneslorepHas MaTreMaTuka B IIKOJIC

* http://school.msu.ru Maremaruka. [lIkona. bynymee. Caiit yaurens

matemaTtuku A.B. llleBkuna

* http://www.etudes.ru MaremaTudyeckoe 00pa3zoBaHHE: MPOIILJIOE U HACTOSIIIEE.

HHT€pHCT6I/I6JII/IOTeKa 10 MCTOAMUKE MPENIOJaBaHNA MAaTCMATHUKH

* http://www.exponenta.ru Ilopran Allmath.ru — Bcs matematuka B oqHOM

MECTC

* http://www.allmath.ru Tlpuknagnas maremaTuka: ClipaBOYHUK

MaTeMaTu4YecKux (opmyJ, MPUMEPHI U 3aa4d C PEIICHUSIMU

* http://math.rusolymp.ru 3agayHuK 11 TOATOTOBKHU K OJIMMITHAAAM 10

MAaTCMAaTHKE

* http://tasks.ceemat.ru 3anumarenbHas MmaTeMaTuka — OJIUMIIUAIBI, UTPHI,

KOHKYPCBI 10 MAaTECMATHUKC IJI IIKOJIbBHUKOB

* http://www.math-on-line.com MaremMaTnyeckue OJIUMITHAIBI JJIS [IKOJIHbHUKOB

e http://www.olimpiada.ru MareMaTiu4ecKrue OJIMMINAAJILI U OJIUMITHAIHBIE

3aa4u
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