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HOACHUTEJBHASA 3AIIMCKA

['eomeTtpusi siBisieTcss OJHUM M3 0a30BBIX KYPCOB Ha YPOBHE CpPEIHEro OOIIEro
00pa3oBaHUsl, TaK KaK 00ECIEYMBAET BOZMOKHOCTh U3yUYCHUS JUCIUILUIMH €CTECTBEHHO-
HAYYHOW HAIpPABIECHHOCTH W TMPEAMETOB TyMAaHUTApPHOro mukIa. [lockoisbky
JIOTUYECKOE MBIIUIeHHE, (HopMUpyeMOe MPU U3YUYEHHH OOY4YarOIIMMUCS MOHSTUHHBIX
OCHOB T€OMETPHUH, MPH JIOKA3ATEIBCTBE TEOPEM U MOCTPOCHUM LEMOYKH JIOTHYECKHUX
YTBEPKIACHUW IIPU PEIICHUH TEOMETPUYECKUX 3a7a4, YMEHHE BBLIBUTaTh W
ONpPOBEPrarb TUIOTE3bl HEMOCPEACTBEHHO HCHOJIB3YIOTCS IIPU PELICHUH 3aaad
€CTECTBEHHO-HAYYHOTO ITUKJIA, B YACTHOCTU (DU3UYECKUX 3a/1a4.

Ilens ocBoeHusi mporpaMmbl yueOHOTo Kypca «l'eoMerpusi» Ha yriyoJI€HHOM
YPOBHE — Pa3BUTUE WHJUBUAYAIBHBIX CIIOCOOHOCTEH OOYYaIOIIMXCS MPU HU3YYECHUU
reOMETPHUH, KaK COCTABJISIONICH MpeaMeTHOM obnacTu «MaremaTruka U uHGOpMaTUKa)
yepe3 00ecreueHne BO3MOXKHOCTH MPUOOPETEHUs U MCMOJIb30BaHUs 0oJiee TTyOOKHX
r€OMETPUYECKUX 3HAHUU U IEUCTBUM, CIEHU(PUUHBIX TEOMETPUM, U HEOOXOTUMBIX JJIS
YCIEIIHOTO MPOo(EeCCHOHANIBHOTO 00pa30BaHUsI, CBS3aHHOTO C HCIOJIb30BAaHUEM
MAaTEMATUKH.

[IpuopuTeTHbIMU 3ajayaMU  Kypca TE€OMETPUUM Ha YIIIyOJIEHHOM YpOBHE,
PACHIMPSIONIMMH U YCUIUBAIOIIUMU Kypc 0a30BOTO YPOBHS, SIBIISIOTCS:

pacliMpeHue NPEACTaBICHUs O TEOMETPUM KaK YacTH MHMPOBOM KYJIBTYpbl M
(dbopMHUpOBaHNE OCO3HAHUS B3aUMOCBSI3M T€OMETPHUH C OKPY>KAIOIIHUM MUPOM;

dbopMHpoBaHUEe MPECTABICHUS O MPOCTPAHCTBEHHBIX (PUTYpaX KaK O Ba)KHEUITUX
MAaTEMATUYECKUX MOJENAX, MO3BOJISIOIIMX OMNMCHIBATH W M3y4daTb DPa3HBIE SBIICHUS
OKPY’KAIOLIEr0o MUpa, 3HAHWE MOHITUWHOIrO ammaparta nmo paszgeny «CrepeoMmeTpus»
y4eOHOTO Kypca reOMETPHH;

dbopMupoBaHUE yMEHHUS BJIaJIETh OCHOBHBIMU TOHSITUSIMU O TPOCTPAHCTBEHHBIX
¢urypax M HX OCHOBHBIMM CBOMCTBaMHM, 3HAHHE TeopeM, (QopMya U yMeHHUE
WX TIPUMEHSITh, YMEHHUS JI0KA3bIBaTh TEOPEMbl U HAXOJUTh HECTAHJAPTHBIE CIIOCOOBI
pelIeHus 3a7ay;

dbopMupoBaHrUE YMEHUS paclio3HABAaTh HAa YEPTEKaX, MOJICISAX U B PEaTbHOM MHUPE
MHOTOTPaHHMKHU U TeJla BPallleHUsl, KOHCTPYUPOBATh T€OMETPUUECKHE MOJICIIH;

dbopMupoBaHWEe TIOHMMAHUS BO3MOXHOCTH aKCHOMATHYECKOTO TIOCTPOCHHUS
MaTeMaTUYeCKNX Teopuil, (opMUpOBaHHE TMOHUMAHHS POJH AKCUOMATHUKUA TPHU
MIPOBEICHUHU PACCYKICHUN;

dbopMupoBaHUe yMEHUS BIAACTh METOJaMU JOKA3aTelIbCTB W aJTOPUTMOB
pELICHUsI, YMEHHUSI WX NPUMEHSTH, MPOBOJNUTH JOKA3aTEIIbHBIE PACCYKAECHUS B XOJE
pELICHUsI CTEPEOMETPUUYECKUX 3aJad M 3aJad C MOPAKTUYECKUM COJEpPKAHUEM,
dbopMupoBaHU€e TPEACTaBICHUSI O HEOOXOJIUMOCTH JOKA3aTEIbCTB MPU OOOCHOBAHUU
MAaTEMATUYECKUX YTBEPXKACHUW M POJIM AKCUOMATUKU B MPOBEACHUU ACAYKTHUBHBIX
pacCyxIeHUN;

Pa3BUTHE U COBEPILICHCTBOBAHUE UHTEIJIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN
oOydJaronuxcsi,  MO3HABATEJbHOW  AKTUBHOCTH,  HCCJENOBATENBCKUX  YMEHUH,
KPUTHUYHOCTH MBILJIEHUS, UHTEPECA K U3YUYEHUIO TEOMETPHUH;

dopmupoBanre (DYHKIIMOHAILHON TPAMOTHOCTH, PEJICBAHTHOM TE€OMETPHH:
YMEHHUS paCclo3HaBaTh TMPOSIBICHHUS TEOMETPUYECKUX TMOHSATHUH, OOBEKTOB U



3aKOHOMEPHOCTEH B pPEATbHBIX JKU3HCHHBIX CHUTYAIlUSAX W TPH HW3YYECHUU JIPYTUX
y4eOHBIX MPEIMETOB, POSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEN, MOICIMPOBAHUS
pealbHBIX CHUTyallud, MHCCIEJOBAaHUSI TOCTPOCHHBIX MOJENEH, HWHTEepIpeTaluu
MOJIYYEHHBIX PE3yJIbTATOB.

OCHOBHBIMU COZEpKATEIBHBIMU JIUHUSIMU yueOHOro Kypca «I['eomerpusi» B 10—11
kjaccax ABisitoTcs: «lIpsiMble M IUIOCKOCTH B TMPOCTPAHCTBE», «MHOTOTpaHHUKNY,
«Tena BpameHus», «BekTopbl W KOOPAMHATHI B MPOCTPAHCTBE», «JIBMXKEHUS B
IIPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TtpeboBaHHE «YyMETb OINEPUPOBATH
MOHITUSIMWY», PEIEBAHTHBIMU T'€OMETPUH Ha yriIyOJI€HHOM ypoBHe oOyueHus B 10-11
KJlaccaX, OTHOCHUTCSI KO BCEM COJAEpKATEIbHBIM JIMHUSM ydyeOHOro Kypca, a
dbopMHpOBaHNE JTOTHUYECKUX YMEHHUN pacrlpeienseTcss He TOJIbKO MO COJepKaTeIbHbIM
JUHUSIM, HO W 1o rojgaM oOydenusi. ConaepkaHue 0Opa30BaHMs, COOTBETCTBYIOIIEE
MpeAMETHBIM  pe3ysibTaraM  ocBoeHusi  DenepasibHOM  paboueld  MPOrpaMMbl,
pacnpenenéHHbIM 10 TojaM OOy4eHHs, CTPYKTYPUPOBAHO TaKUM 0Opa3oM, 4TOOBI KO
BCEM  OCHOBHBIM, NPHUHIMIHAIBHBIM  BOMpOcaM  OOydYaromiyecss  oOpaliaiuch
HEOJHOKPATHO. JTO TO3BOJSET OpPraHU30BaThb OBJIAJCHHE TE€OMETPUUYECKUMHU
MOHSATUSMUA W HaBBIKAMHU TIOCIEOBATENIbHO U IMOCTYMATENbHO, C COOIIOJCHUEM
MPUHIMIIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHHUS BKJIIOYaTh B OOIIYI0 CHCTEMY
T€OMETPUYECKUX MPEACTABICHUN OOyYaroNIMXCs, pacuupsis U yriayosnss e€, oOpasys
MIPOYHBIC MHOKECTBCHHBIC CBSI3H.

[lepexon k U3y4EHHUIO TEOMETPUH HA YTITyOIEHHOM YPOBHE MO3BOJISIET:

co3/1aTh ycIoBus i quddepeHnuanuu 00y4eHns, MOCTPOCHUS HHIANBUIYaTbHBIX
o0pa3oBaTeNbHBIX MpOTrpamMM, OOECMeYnTh YrIyOJIEHHOE W3YYCHHE T'€OMETPHUU
KaK COCTaBJIsItollel yueOHoro nmpeamera «MartemaTuka;

MOJITOTOBUTH OOYYAIOMINXCS K TPOJOJDKEHUIO M3YyYEHUS MAaTEMaTHKU C YYETOM
BbIOOpa Oynymiei mnpodeccuu, obOecreunBas MPEEeMCTBEHHOCTh MEXIy OOIUM U
podheCCHOHAIBHBIM 00pa30BaHUEM.

Ha usyuenue yue6Horo kypca «I'eomerpusi» Ha yriyOinEHHOM ypOBHE OTBOIUTCS
204 gaca: B 10 xmacce — 102 gaca (3 gaca B Hegento), B 11 kinacce — 102 gaca (3 gaca B
HEJIEIIIO).



COIEPXAHUE OBYUEHUSA
10 KUIACC
IIpsiMble ¥ MVIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE TOHATUSL cTepeoMeTpuH. Touka, mpsiMasi, IIOCKOCTb, MPOCTPAHCTBO.
[TonsiTue 06 aKCMOMaTUYECKOM MOCTPOEHUU CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUN U
CJIEJICTBHS U3 HUX.

B3anMHOE pacronoxkeHue TpsAMBIX B NPOCTPAHCTBE:  IMEpECEKaroIuecs,
IapajulesIbHble M CKpeIIUBaromuecs npsMble. [IpU3HAaKU CKpEIMBAIOMINUXCA NPSIMBIX.
[TapannenbHOCTh MPAMBIX M INIOCKOCTEW B MPOCTPAHCTBE: MApAJUICIBHBIE NPSIMBIE B
IIPOCTPAHCTBE, MAPAJUIEIIBHOCTD TPEX MPAMBIX, MAPAIIIEIBHOCTh IPSAMON U IJIOCKOCTH.
[lapamiensHOe M UEHTpAJIbHOE MPOEKTUpOBaHHE, H300paxeHue ¢uryp. OCHOBHBIE
CBOMCTBA NapajlieIbHOro mpoekTupoBaHusa. M3o0paxkenue ¢uryp B mnapauielbHON
MMPOEKIMKU. YTJbl C COHAIIPABICHHBIMU CTOPOHAMH, YrOJd MEXAY NIPSAMBIMA B
IpocTpa”cTBe. [lapaenpHOCTh IUIOCKOCTEH: IapailjIebHbIE IIJIOCKOCTH, CBOMCTBA
napajuleNbHBIX IIocKkocTel. [Ipocrelimme npocTpaHCTBEHHbIE (PUTyphl HAa MIIOCKOCTH:
TETpadp, NapaJLIEICIUIIEe, IOCTPOCHUE CCUCHUM.

IleprieHIMKYISAPHOCTh NPSAMOM U IUIOCKOCTH: MEPHEHIAUKYISAPHBIE IPSIMBIE B
IIPOCTPAHCTBE, NpPsAMBIE MapAJLICIbHBIE U IMEPIECHIUKYIIAPHbIE K IIJIOCKOCTH, MPU3HAK
MEPIEHAUKYISIPHOCTU MPSIMOM U TUIOCKOCTH, TEOPEMA O MNPSIMOW MEPIEHIUKYISPHOU
m1ockocTh. OpTOoroHampHOE MNpoeKTHpoBaHWE. [lepneHauKyIssp M HaKJIOHHBIE:
PAcCTOSIHUE OT TOYKH JI0 TJIIOCKOCTH, PACCTOSIHUE OT MPSAMOM A0 IIOCKOCTH, TPOECKLINS
¢burypsl Ha IJIOCKOCTb. [leprieHIMKYISIPHOCTD IIJIOCKOCTEH: IIPU3HAK
MEPIEHAUKYIJISIPHOCTHU JIBYX INIOCKOCTEN. Teopema o TpEX NepPHEeHIUKYISIpax.

Yribl B MPOCTPAHCTBE: YroJI MEKIY MPSIMOM M IUIOCKOCTBIO, IBYTPaHHBINA YTOJI,
JIMHEWHBIA yTOJ IBYTPAHHOTO yrija. TpéXrpaHHbIM U MHOTrOrpaHHble yribl. CBOMCTBA
IUIOCKUX YTJIOB MHOTOIpaHHOro yria. CBOMCTBA IUIOCKMX M JABYTPAaHHBIX YTJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB U CUHYCOB ISl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKH

Byl MHOrOrpaHHUKOB, pa3BEpTKa MHOTOrpaHHuka. [Ipusma: n-yrospHas npusma,
npsiMass W HaKJIOHHas TMpU3Mbl, OOKOBas U TMOJHAas TOBEPXHOCTb MPHU3MBI.
[Tapamnenenunen, mpsMOYroJbHBIA Tapajeienune]; U ero cBorcrBa. Kparuaiiimume
IyTH Ha MOBEPXHOCTU MHOTorpaHHuka. Teopema Ditnepa. [IpocTpancTBeHHas Teopema
[Mudaropa. [Mupamuna: n-yrojgpHas nupamuia, MPaBHIbHAS W yCeUEHHAS TMUPAMUJIbIL.
CpoiictBa péObep u OOKOBBIX TpaHeW TMpaBWIbHOW mHpamunabl. [IpaBunbHBIC
MHOTOTPAaHHMKH: MpaBW/IbHAsg MpU3Ma W IMpPaBWIbHAS NUpaMUAa, MOpaBUIIbHAs
TpPEYroJibHasl MUPaMUJIa U TIPABWIBHBIA TETpadp, KyO. I[IpencraBnenue o mpaBUIBLHBIX
MHOTOTPAaHHMKAX: OKTAdIP, JOAEKAdAP U UKOCAIP.

Bbluucienue 371€eMEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yriel. [lnomans
OOKOBOI MOBEPXHOCTH U MOJTHOW MOBEPXHOCTH MPSIMOM MPU3MBI, TUIOLIAAb OCHOBAHUIA,
TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsiMOM Tipu3Mbl. [lnomaas 60K0BOM MOBEPXHOCTH U
IIOBEPXHOCTU IIPABUIBHOM IMUPAMU/IBI, TEOPEMA O IUIOLIAAN YCEUEHHON ITUPAMUBI.



CI/IMMeTpI/IH B IMPOCTPAHCTBE. DneMeHThI CUMMCTPHUHU IMPpaBUJIbHBIX
MHOI'OI'PAaHHUKOB. CI/IMMeTpI/IH B IMpaBUJIbHOM MHOTI'OTPaHHUKE: CUMMCTpPHUA
[mapajuIClICIIuIicaa, CHMMCTPHUA  IIPABUJIBHBIX  IIPpU3M, CHMMCTPHUA HpaBHHBHOﬁ
IMUupaMuJabl.

BekTOopbI M KOOPAUHATHI B MPOCTPAHCTBE

[ToHsATHSA: BEKTOpP B MPOCTPAHCTBE, HYJIEBOW BEKTOpP, JUIMHA HEHYJIEBOTO BEKTOPA,
BEKTOPBl KOJUIMHEApHBIE, COHAIIPABICHHBIE W IPOTHUBOIIOJIIOKHO HAIIPABICHHBIC
BEKTOpbl. PaBeHCTBO BEKTOpOB. JIEHCTBHS C BEKTOpaMH: CJIOKEHHE U BBIYMTAHUE
BEKTOPOB, CyMMa HECKOJBKHX BEKTOPOB, YMHOKEHHE BEKTOpa Ha uucio. CpoiicTBa
ClIOXKeHUs1 BeKTOopoB. (CBOMCTBa YMHOXEHHs BeKTopa Ha u4ucio. Ilonstue
KOMILIaHapHble BeKTOpbl. [Ipu3HaK KoMIUIaHApHOCTH TPEX BeKTOpoB. IlIpaBuio
napajuienenunena. Teopema O paslokKEHHMH BEKTOpa MO TPEM HEKOMILIAaHAPHBIM
BekTopaM. lIpsiMmoyronpHas cucteMa KOOpAMHAT B MpocTpaHcTBe. KoopauHatel
BekTOpa. CBs3b MEXIY KOOpJWHATAMHU BEKTOpAa M KOOPAWHATAMHU TOYEK. YTOJI MEXIY
BeKTOpaMu. CKaJIsIpHOE TPOU3BEACHUE BEKTOPOB.

11 KIIACC
TeJsia BpaimeHus

[TonsTusi:  UUAMHAPUYECKAass  MOBEPXHOCTh,  KOHHMYECKas  IOBEPXHOCTb,
chepudeckas MOBEPXHOCTb, 00pa3yroIIre MoBepXxHOCTei. Tena BpalleHus: MUIMHIDP,
KOHYC, yCeU€HHBIN KOHYC, cepa, map. B3anmHoe pacmosoxkenue cepbl U TIOCKOCTH,
KacaTellbHasi TJIOCKOCTh K cdepe. M3o0pakeHwe Ten BpalieHUsT Ha TUIOCKOCTH.
Pa3BépTka nunuHapa u konyca. Cummetpusi chepsl U mapa.

O06bEM. OcHOBHBIE cBOICTBA 00bEMOB Ten. TeopeMa 00 00BEME MPAMOYTOIHLHOTO
napauienenunena U cieactBus u3 He€. OOBEM NpsIMOM M HAKIOHHOW MPU3MBIL,
MWIMHIPA, TUPaMHJIBEI U KoHyca. O0BEM I1apa U mapoBOro CETMEHTA.

KomOuHanuu Ten BpaiieHus 1 MHOrorpaHHUKOB. [Ipu3ma, BnvcanHas B HUIMHIP,
omnucaHHas okoyio HuiuHApa. [lepeceuenune cdeprl u mapa c miockocteio. Kacanue
miapa 1 cdepbl MWIOCKOCThIO. [ToHSATHE MHOrOrpaHHHMKa, OMHCAHHOTO OKOJO CQeEpsl,
cdepsl, BIMCAHHOW B MHOTOTPAaHHUK WJIM TEJIO BPAILICHHUS.

[Inomaae MOBEPXHOCTH UWJIMHIpA, KOHyca, Iwomaasr cheppl u e€ yacTei.
[Tonobue B mpoctpancTBe. OTHOMIEHNE 00BEMOB, IJIONIAICH TTOBEPXHOCTEHN MOTOOHBIX
¢uryp. IlpeoOpazoBanue momobusi, romorerus. PemieHue 3amad Ha TIIOCKOCTH C
MCIIOJIb30BAHUEM CTEPEOMETPUICCKUX METOIOB.

[ToctpoeHue ceyeHWid MHOTOTPAHHMKOB W TEJN BpAILCHUS: CEUEHHUS LWJIMHIApA
(mapanienbHO U MEPIEeHIMKYISIPHO OCH), CeYeHUs1 KoHyca (MapaiebHble OCHOBAHHUIO
U MPOXOJSIIUE Yepe3 BEPIIMHY), CEUCHUs 1Iapa, METObl MOCTPOEHUSI CEUSHUI: METO/]
CJIEJIOB, METOJl BHYTPEHHET O MPOESKTUPOBAHMSI, METOJ] IEPEHOCA CEKYIIECH MIOCKOCTH.

BekTOpbI M KOOPAUHATHI B MPOCTPAHCTBE



Bekropsl B mpoctpancTtBe. Onepauuy Haj BEKTOpamH. BeKTOpHOE yMHOMXEHUE
BeKTOpOB. CBOICTBAa BEKTOPHOTO YMHOXKEHHUs. [IpsiMoyronbHas cucteMa KOOpAUHAT B
npoctpaHcTBe. Koopaunatsl BekTopa. Paznoxkenue Bektopa mno 6asucy. KoopaunatHo-
BEKTOPHBIN METOJ] IPU PEIICHUH T€OMETPUUECKUX 3a/1au.

JABUKEeHMSI B IPOCTPAHCTBE

JIBvxenus npoctpancTBa. OtoOpaxkenus. J[Brmwkenns u paBeHCTBO duryp. Obmme
CBOMCTBAa JBW)XCHMH. BUIbl JBWKECHUN: MNapajulelibHbIA TIEPEHOC, LEHTPAIbHAS
CUMMETpHS, 3€pKajbHas CHMMETpPHS, IOBOPOT BOKpyr TmpsiMoi. IIpeoOpazoBanus
nono6us. [psmas u cdepa Ditnepa.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIH YPOBEHb) HA YPOBHE CPEJIHEI'O
OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDI
1) rpaxaaHcKoe BOCIIUTAHHE:

c(hOPMUPOBAHHOCTh TPAXKIAHCKON TMO3ZUIIMK OOY4YaIONIErocsi KaKk akTUBHOTO U
OTBETCTBEHHOTO WJIEHa POCCHICKOro O0O0IlecTBa, MPEACTAaBICHUE O MaTEMaTHYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYP, SBJICHUM, TPOILIEAYP IPasKIaHCKOTO
oO1ecTBa (BBIOOPHI, OMPOCHI U JIPYro€), YMEHHUE B3aUMOCHCTBOBATH C COLMATLHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX QYHKIUSIMHU 1 HA3HAUCHHUEM;

2) NaTPUOTHYECKOE BOCTIUTAHME:

c(hOPMUPOBAHHOCTh POCCUUCKOM TPAKIAHCKOW HIACHTUYHOCTH, YBAXKEHHUS K
MPOUIJIOMY M HACTOALIEMY POCCHUMCKOW MAaTeéMaTHKH, LEHHOCTHOE OTHOIICHUE K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB M POCCUMCKOM MaTEMaTUYECKOM IIKOJIbI,
MCIIOJIb30BAaHUE ATUX JOCTIXKEHUM B IPYTUX HayKaX, TEXHOJOTUAX, chepax SIKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCITUTAHME:

OCO3HaHWE JYXOBHBIX IIEHHOCTEM POCCHIICKOTO Hapoja, CHOPMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHHWS, STUYECKOTO TOBEJCHMS, CBSI3aHHOIO C MPAKTHYECKUM
MPUMEHEHUEM JOCTHKEHUW HAayKH U JEATEIbHOCTBIO YUYEHOI'O, OCO3HAHHWE JIMYHOIO
BKJIaJIa B IOCTPOEHUE YCTOMYUBOTO OYIyIIETO;

4) acTeTnYecKoe BOCIIUTAHNE:

ACTETUYECKOE OTHOLIEHWE K MHpPYy, BKIIOYas OCTETUKY MAaTE€MaTHYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/ay, PELICHUH, pacCyKIEHHUH, BOCIPUUMYUBOCTH K
MAaTeMaTUYECKUM aCIIEeKTaM Pa3jInYHbIX BUJOB UCKYCCTBA;

5) puznyeckoe BocnuTaHNE:



c(hOPMHUPOBAHHOCTh YMEHUSI MPUMEHSATh MAaTEMATHUECKHE 3HAHUS B HHTEpPEcax
310poBOro M 0Oe3omacHOro oOpas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0POBBIO  (3I0pOBOE MHUTaHHE, COATAaHCUPOBAHHBIM PEKUM 3aHATUH M OTIbIXA,
peryisipHas pu3nyeckas akTUBHOCTD), (PU3NYECKOE COBEPIICHCTBOBAHUE MPU 3aHATUIX
CIIOPTUBHO-03/I0POBUTEIBHON J1€ATENbHOCTBIO;

6) Tpy/10BOE BOCIIMTAHHUE:

TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH TPYAOTIO0HS, MHTEPEC K Pa3IMIHBIM
chepaM mnpopecCHOHAIBHONW JIEATETbHOCTH, CBS3aHHBIM C MaTeMaTUKOM U eé
NPUIOKEHUSIMU, YMEHHE COBeplIaTh OCO3HAaHHBIM BbIOOp Oyayiied mnpodeccuu u
peann30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC IUIAHBI, TOTOBHOCTh M CIOCOOHOCTh K
MaTeMaTUYeCcKOMy OOpa30BaHHUIO U CAMOOOpPA30BaHUIO HA MPOTSKEHUU BCEU KU3HHU,
FOTOBHOCTh K aKTUBHOMY YYaCTHUIO B PEIICHUM MPAKTUYECKUX 3aJlad MAaTeMaTUYECKOU
HaIpaBJICHHOCTH;

7) IKOJIOTHYIECKO€ BOCIIMTAHHUE:

c(hOpPMHUPOBAHHOCTH IKOJOTUYECKON KYJIbTYphl, IOHUMAHHUE BIMSHUS COILMAILHO-
SKOHOMHMYECKUX IMPOLECCOB HA COCTOSSHUE NPUPOJHOM M COLMAIBHOM Cpenpl,
OCO3HaHWE TIJI00ATBHOTO XapakTepa HKOJIOTMYECKUX MpoOJeM, OpUEHTauus Ha
MPUMEHEHUE MaTeMaTUYECKUX 3HAHUM NJIs pelieHus 3ajad B 00JacTH OKpYKarouien
cpebl, TUIAHUPOBAHUE TOCTYNMKOB M OIEHKA HMX BO3MOXXHBIX TOCJIEICTBUN s
OKpYXaroUIen Cpebl;

8) HeHHOCTH HAYYHOT0 MO3HAHMUSI:

c(OpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOLIECTBEHHON NMPAKTUKH, TOHUMAaHWE MAaTEMAaTHUYECKOW HAyKU Kak
cephl YeIIOBEUECKOM IESITEIbHOCTH, ATANOB €€ Pa3BUTHUS U 3HAYUMOCTH ISl PA3BUTHUS
LIMBWIN3AIIMK, OBJIAJICHUE S3BIKOM MAaTEMaTUKH M MaTEMaTHYECKON KyJIbTYpOl Kak
CPEICTBOM  TMO3HAHMS ~ MHpPA, TOTOBHOCTb  OCYHIECTBJISATH  IPOEKTHYIO  H
HCCJIEI0BATENBCKYIO I€ATEIbBHOCTh MHANBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI
Ilo3HaBare/ibHBbIE YHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUA
ba3oBpble Jilornueckue aeiicTBUA:

BBISIBIIT M XAPAaKTEPU30BaTh CYLIECTBEHHBIE IIPU3HAKA MaTEMATHUYECKUX
00BEKTOB, MOHATUHN, OTHOIICHUH MEXIY MOHATUAMH, (POPMYJIMPOBATH OINpPEACICHUS
NOHATUH, YCTaHABJIMBAaTh CYIIECTBEHHBIN MpU3HAK KilacCU(PHUKAIMM, OCHOBAHUSA IS
00001IEHHS U CPaBHEHUS], KPUTEPUH ITPOBOAMMOIO aHAJIN34;

BOCIIPUHHUMATh, (HOPMYIMPOBATH U MTPEOOPA30BLIBATH CYKACHUS: YTBEPAUTEIbHBIC
Y OTpUIIaTeIbHBIC, CAUHUYHBIC, YACTHBIC U 00IINE, YCIOBHBIC,



BbIBJIAATD MATCMATHYCCKHUC 3aKOHOMCPHOCTH, B3aMMOCBA3HM W IHPOTHUBOPCYHA B
(I)aKTaX, JaHHBIX, H&6JII-OI[CHHHX N YTBCPIKIACHUAX, IIpCiaratTb KpUTCPpUHU OJIA
BBIAIBJICHU A BaKOHOMepHOCTGﬁ 141 HpOTHBOquHﬁ;

JejaTh BBIBOJABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX U
MHIYKTUBHBIX YMO3AKJIFOUEHUM, YMO3AKIFOUEHUN 110 aHAJIOTHH;

MPOBOAUTL CaMOCTOSITEILHO JI0KAa3aTebCTBA MATEMAaTUUYECKUX YTBEPKIACHUN
(npsiMble ¥ OT MPOTUBHOTO), BBICTpAUBATh APTYMEHTAIIMIO, MPUBOJUTH MPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBO/IBI;

BbIOMpaTh COCO0 perieHust y4eOHOM 3aJauM (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelIeHus1, BEIOMpaTh HanboJee MOAXOIAIINN C yUETOM CaMOCTOSITENIbHO BBIICTIEHHBIX
KpUTEPUEB).

ba3oBble ucciienoBarTe/bCKHe 1eiiCTBUS:

UCIIOJI30BaTh BOIIPOCHl KaK HCCIEAOBATEIIbCKUNA HHCTPYMEHT IO3HAHUS,
(bopMyaupOBaTh BOMPOCHI, (PUKCUPYIOLIKME MPOTHBOPEUHE, MPOOJIEMY, YCTAHABIMBAThH
UCKOMOE€ W JlaHHO€, (OPMHpPOBATH THUIIOTE3y, APryMEHTUPOBATH CBOIO IO3UIIMIO,
MHEHUE;

MPOBOAUTH CAMOCTOSITEJIbHO CIJIAHUPOBAHHBIM SKCIEPUMEHT, HCCIICIOBAHHUE I10
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4YeCKOoro OOBEKTa, SBJICHHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXKTy 00bEKTaMH, SIBICHUSMH, IPOIECCAMMU;

CaMOCTOSATENbHO (OPMYIHpPOBATh OOOOIIEHUST W BBIBOJBI TI0 pe3yibTaTam
MIPOBEIEHHOTO HAOJIOICHUS, UCCIEAOBaHMS, OICHUBATH JOCTOBEPHOCTH IOJYYCHHBIX
pe3yJbTaTOB, BBIBOJOB M O000IICHUH;

IMPOrHO3UPOBATE BO3MOJKHOC  pPAa3BUTHUC IIPOHCCCA, a TaKiKC  BbIIABHUIATb
IPCAIIOJOXKCHHUA O €TI0 PAa3BUTHU B HOBBIX YCJIOBUAX.

Pabora ¢ unpopmaumeii:

BBIABIIATDH ,Z[e(l)l/IHI/ITBI I/IH(l)OpMaI_II/II/I, JAaHHBIX, H€O6XO}II/IMBIX AJIs1 OTBETA HA BOIIPOC
" IJIA pCIICHUA 3a1a49M,

BbIOMpaTh HMH(OpPMALMIO W3 HCTOYHUKOB PA3JIUYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHGOPMALMIO PA3JIUYHBIX BUAOB U (hopm
MIPEICTABIICHHUS;

CTPYKTYpUpOBaTh HH(OpMAIUIO, TMPEICTaBIATh €€ B paslnyHbIX (opmax,
WJUTIOCTPUPOBATH TpapuueCcKH;

OLICHMBATh HAJA&KHOCTh MH(OPMALMU O CAMOCTOSITENIbHO C(HOPMYIHPOBAHHBIM
KPUTEPHUSIM.



KoMMyHHKaTHBHBbIE YHHUBeEpPCAJbHbIE y4eOHbIe JelcTBUS
Oomenue:

BOCIPUHUMATh U (OPMYJIHPOBATh CYXJIECHHUS B COOTBETCTBUM C YCIOBHUSIMH H
LEeIsIMU OOLLEHNs, ICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO TOYKY 3PEHUSI B YCTHBIX U
IIACBbMEHHBIX TEKCTAX, AaBaTh MOSCHEHUS 110 X0y PELICHMs 3aJa4d, KOMMEHTUPOBATH
IIOJIyYCHHBIN PE3YyJIbTAT;

B XO0/A€ OOCYXIEHHMs 3a/JaBaTb BOIPOCHl IO CYLIECTBY OOCYKIAEMOW TEMBI,
poOJIeMBI, PEeIIaeMOl 3a/layy, BBICKA3bIBATh WJIEH, HALICJICHHbIE HA MOUCK pELICHUS,
COMOCTABIISATh CBOM CYXICHUS C CYXACHUSAMU JPYTUX YYaCTHUKOB JUAoOra,
0oOHapyKHUBaTh Pa3IMYME€ U CXOJCTBO MO3HIMI, B KOPPEKTHON (opme (popmMyIupoBaTh
pa3HOIIacHsl, CBOM BO3PaXKECHMUS;

MPEJCTABIATh PE3YIAbTAThl pEIICHUs 3aJaud, SKCIEPUMEHTa, WCCIeA0BaHus,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpPATh (opMaT BBICTYIUIGHUS C Y4E€TOM 3ajia4y
MIPE3EHTAlUU U OCOOEHHOCTEHN ayTUuTOPHUHU.

PeryasiTuBHbIC yHUBeEpCaJIbHbIEe YUeOHbIE 1eiiCTBUS
Camoopranusanus:

COCTaBIISITh IUJIaH, ITOPUTM pEUICHMs 3a/ladyd, BbIOUpaATh CIOCOO pEIIeHUs C
Y4ETOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh U
KOPPEKTUPOBATh BAPHAHTHI PELICHUN ¢ yUETOM HOBOM MHPOPMALIUH.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

BJIQJICTh HAaBBIKAMHU TO3HABATENILHON pe(IeKCMM KaK OCO3HAHHUS COBEPIIAEMBIX
JNEUCTBUI UM MBICIUTEIBHBIX MPOLECCOB, HUX PE3yJbTaTOB, BIAJAETh CHOCOOAMHU
CaMONPOBEPKH, CAMOKOHTpPOJI Mpollecca M pe3yjbTaTa pPEIICHHUs MaTeMaTH4eCKOM
3a/1auu;

NPEIBUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MpPU PEUICHUM 3aJ]1auH,
BHOCHTH KOPPEKTHUBBI B JCATCIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB, JIAHHBIX,
HaWJIEHHBIX OMUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHHMBATh COOTBETCTBHE pE3y/bTaTa LIETU U YCIOBUSAM, OOBACHATH NMPUUYHHBI
JNOCTH)KEHUSI WJIM HEJOCTHXKEHUSI Ppe3yJbTaTOB JESITENbHOCTH, HAXOJIUTh OIIUOKY,
JaBaTh OILIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMmecTHas HEATECJIBHOCTD.

MOHMMATh M UCIOJb30BaTh MPEUMYIIECTBA KOMAHIHONW W WHIUMBUAYaJbHOU
paboThl MpU pelieHnH y4eOHbIX 3a7a4, MPUHUMATh 1eJIb COBMECTHOU JEATEIbHOCTH,
IUTAHUPOBATh OPraHU3AIMI0 COBMECTHOM paboThl, pachnpeAessTb BHAbI padoT,



JIOTOBApUBATHCSA, OOCYX AAaTh MPOLECC M pe3ynbTaT padoThl, 00001aTh MHEHUS
HECKOJIBKUX JIFO/IEH;

y4acTBOBaTh B TPYIIOBBIX (popmax paboTel (0OCYyKaeHHs, OOMEH MHEHUH,
«MO3TOBBIE MITYPMBD» W HHBIC), BBIIIOJHATH CBOIO YacTh PaOOTHI U KOOPAWHUPOBATH
CBOM JEHCTBUA C APYTMMH WICHAMH KOMaHIbI, OIICHUBATh KaueCTBO CBOETO BKJIAJA B
00U POIYKT MO KPUTEPHUIM, CHOPMYITUPOBAHHBIM YIACTHUKAMH B3aUMOJICHCTBUS.

HNPEAMETHBIE PE3YJIBTATHBI
K xonmy 10 kiaacca oOydaromuiicss HayquTCs:

e CBOOOHO OTIEpUPOBATH OCHOBHBIMHU TOHATHSIMH CTEPEOMETPHUH TIPH PEIICHUH
3aJlay ¥ MPOBEJICHUN MATEMaTUYECKUX PACCYKICHUI;

o IPUMEHSTh AKCHOMBI CTEPEOMETPUU U CIEJACTBUS W3 HHUX NPHU pEHICHUU
r€OMETPUYECKUX 3a]1aY;

o KJJaCCU(GUIIUPOBATh B3aUMHOE PACIOJIOKEHUE TPSIMBIX B TPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B IPOCTPAHCTBE;

¢ CBOOOZTHO OMEpPUPOBATH TMOHATUSIMH, CBSI3AHHBIMU C YIJIaMU B MPOCTPAHCTBE:
MEXy MPSMBIMU B IPOCTPAHCTBE, MEXKITY MIPSIMOU U IIIOCKOCTHIO;

« CBOOOTHO OTIEPUPOBATH MOHATHUSIMH, CBSI3aHHBIMU C MHOTOTPAaHHUKAMU;

« CBOOOTHO pacro3HaBaTh OCHOBHBIC BUIBI MHOTOTPAHHHUKOB (MpU3Ma, MUPAMHU/IA,
MPSIMOYTOJIbHBIN MTapajuiesienunes, Kyo);

o KJJaCCU(UITUPOBATH MHOTOTPAHHUKH, BRIOWPAsi OCHOBAHHMS JIJIs KJIaCCU(DHKAITNN;

« CBOOOTHO OTIEPUPOBATH MOHSITHIMH, CBSI3aHHBIMH C CEYCHHEM MHOTOTPaHHHUKOB
TIOCKOCTBIO;

¢ BRITMIOJHATh MapajuleNibHOE, LEHTPAIbHOE M OPTOTOHAIBHOE IMPOCKTUPOBAHHE
(buryp Ha TI0CKOCTb, BBITIOJIHATHh U300pakeHus GUTYpP Ha TUIOCKOCTH;

e CTPOUTH CEUEHHUST MHOTOTPAHHUKOB PA3JIMYHBIMA METOJAMHU, BBINOIHIThH
(BBIHOCHBIE) TUIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUI CBEPXY,
COOKY, CHU3Y;

¢ BRIUMCTISATh TUIOMIAAN TOBEPXHOCTEM MHOTOTPAHHUKOB (TIpU3Ma, MUPAMHJA),
TCOMETPUYCCKUX TEJI C IPUMEHEHUEM (HOPMYT;

« CBOOOHO OIEPUPOBATH MOHATHUSAMU: CHMMETPHSI B MPOCTPAHCTBE, IICHTP, OCh U
MJIOCKOCTh CHMMETPHH, IIEHTP, OCh U TUIOCKOCTh CHMMETPUHN (DUTYPHI;

¢ CBOOOHO  OMEpUPOBATH IMOHATHSIMH, COOTBETCTBYIOIIMMH BEKTOpaM |
KOOpPJIMHATaM B IPOCTPAHCTBE;

o BBITIOJTHSATH JACHCTBUS HAJl BEKTOPaMHU;

e pEIIaTh 3aJa4M Ha JIOKA3aTEIICTBO MAaTEMAaTHUECKUX OTHOIICHUH W HAaXOXICHHUEC
T€OMETPUYECKUX  BEJIMYHMH, TPUMEHSS HW3BECTHBIE METOAbl TMPHU  PEIICHUU
MaTeMaTUYECKHX 3aJ1a4 TTOBBIIIEHHOTO U BRICOKOTO YPOBHS CIIOKHOCTH;

e MPUMEHSITh  TPOCTEUIIME  TPOTpaMMHBIE  CPEICTBA U DJIEKTPOHHO-
KOMMYHUKAITIOHHBIE CUCTEMBI TPU PEIICHUH CTEPEOMETPUUECKUX 3a]1aY;

e U3BJICKATh, MPEOOPA30BBIBATE W  WHTEPHPETUPOBATH  HMHPOPMALUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (DUTypax, MPEACTABICHHYIO HAa YepTek)ax U
PHUCYHKaX;



e IPUMEHATH TOJIYYEHHbIE 3HAHUS HAa NPAKTUKE: CPAaBHUBATHL M AHAIM3UPOBATh
peanbHbIe CUTYallud, MPUMEHATh MU3YYECHHbIC MOHATHS B IPOIIECCE MOMCKA PEIICHUS
MaTEeMaTUYeCKd CPOPMYIMPOBAHHON MPOOJIEMBI, MOJEIUPOBATh PEANIbHBIE CUTYyaIluU
Ha SI3bIKE TEOMETPUM, HCCIEAOBATh IOCTPOCHHBIE MOJIETM C HCHOJIb30BAHUEM
r€OMETPUYECKUX TMOHSATUH W TEOpeM, arrmapara aiareOpbl, pelarb MNPaKTUYECKUE
3aJlayu, CBSA3aHHbIEC C HAXOXKICHUEM T€OMETPUUECKUX BEJIMUNH;

e UMETH MIPE/ICTABICHUS] 00 OCHOBHBIX JTANax Pa3BUTHs F€OMETPUHU KaK COCTAaBHOM
JacTH (PyH/IaMEHTA Pa3BUTHUS TEXHOJIOTHH.

K xonny 11 kiaacca oOyyaromuiicss HAy4uTCs:

¢ CBOOOJTHO ~ ONEPUPOBATh IOHATUSMH, CBSI3AHHBIMM C  LWJIMHAPUYECKOH,
KOHUYECKOW U CPepUUYECKOM MOBEPXHOCTIMHU, OOBACHATH CLIOCOOBI MOTYUYECHMUS;

o ONIEPUPOBATH TMOHATHSIMH, CBS3aHHBIMH C TEJaMH BpAIICHUSA: UIMHIPOM,
KOHYCOM, c(hepoii u mapowm;

e pacro3HaBaTh Tejla BpalleHud (LWIMHIAP, KOHYC, cepa U map) U OOBICHATh
CIOCOOBI MOTYYEHUS TEN BPAILICHHUS;

o KJTACCU(PUIIUPOBATH B3aUMHOE PACMOJIOKEHUE CPEPBI U TIIOCKOCTH;

¢ BBIYUCIIATH BEJIMYUHBI SJIEMEHTOB MHOTOTPAHHUKOB U TEJ BpalleHus, 00bEMBI U
IJIOIIAM MOBEPXHOCTE MHOTOTPAHHUKOB U TEJ BPAILLEHUS, T'€OMETPHUYECKUX TEN C
IpUMEHEHHEM (HOPMYII;

¢ CBOOOJITHO OIEpPUPOBATh TMOHATUSMHU, CBA3AHHBIMU C KOMOMHALMSAMM TeJ
BpallleHWss U MHOTOTPAHHUKOB: MHOTOIPAaHHUK, BIIMCAaHHBIM B c(epy M OMHCAHHBIN
okoJ10 cepsl, chepa, BMcaHHasi B MHOTOTPAHHUK WUJIM TEJIO BPAIICHHUS;

¢ BBIYUCIIATh COOTHOLICHHUS MEXJy IUIOMIAJIMU TOBEPXHOCTEM U 00bEMamMu
ITOJIOOHBIX TE;

e 1300paxkaTh M3y4YaeMble (PUTYpPHI, BBHITOJHITH (BBIHOCHBIE) INIOCKUE YEPTEXKHU U3
PHUCYHKOB MPOCTHIX 00BEMHBIX (DUTYpP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHS Tell
BpAIICHNUS;

e U3BJICKATh, HWHTEPNPETUPOBATH U  NPeoOpa3oBbIBaTH  HHPOpPMALUIO O
MPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (UTypax, MPEICTaBICHHYIO Ha dYepTexax Hu
PHUCYHKaX;

« CBOOOHO ONEPUPOBATH MOHSATHUEM BEKTOP B IPOCTPAHCTBE;

¢ BBITIOJIHATD OTIEpPAIMH HAJl BEKTOPAMU;

¢ 33/1aBaTh IJIOCKOCTh YPaBHEHUEM B JIEKAPTOBOW CUCTEME KOOPIUHAT;

e pelIIaTh TEOMETPUYECKHE 3aJaud Ha BBIUMCICHHUE YIJIOB MEXAY MPSMBIMH H
IUIOCKOCTSIMHU, BBIYMCIIEHHE PACCTOSHUM OT TOYKM 1O IIJIOCKOCTH, B II€JIOM, Ha
PUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METOA NP PELICHUH;

¢ CBOOOJTHO OTEPUPOBATH MOHATUAMHU, CBSI3aHHBIMU C IBUKEHHEM B IIPOCTPAHCTBE,
3HATh CBOMCTBA JIBUKCHUM;

¢ BBITIOJIHATH W300pa’keHNsI MHOTOTPAHHUKOB M TEJ BPAIICHUS MPHU MapaieIbHOM
nepeHoce, UEHTPATbHON CUMMETPHUH, 3epKAIbHOW CUMMETPHUH, MPU MOBOPOTE BOKPYT
psSMOM, TpeoOpa3oBaHus MO00US;

¢ CTPOUTH CEYEHHMsS] MHOTOTPAHHUKOB W TEJ BpALICHUS: CEUYEHUs IWIMHApA
(mapanienbHO U MEPIEeHIMKYISIPHO OCH), CeYeHUs1 KoHyca (MapaiebHble OCHOBAHHUIO
Y IPOXOJIAIIKE YEPE3 BEPILHHY), CEUEHHU 11apa;



¢ ICTIOJIb30BAaTh METO/IbI TOCTPOEHUSI CEYEHUI: METOJ] CJIEI0B, METOJ BHYTPEHHETO
IPOEKTUPOBAHHUS, METOJ [IEPEHOCA CEKYILEH INIOCKOCTH;

¢ JIOKA3bIBaTh T€OMETPUUECKUE YTBEPKIACHUS;

o IPUMEHATh T€OMETPUUECKHE (DAKThl JUIsl PEIICHUs CTEPEOMETPUYECKHUX 3ajad,
[IPEANONAraloIuX HECKOJIBKO IIAroB PEIICHMs], €CIIU YCIOBUSA NPUMEHEHUS 3aJaHbl B
SIBHOM W HESABHOU dopme;

e peIIATh 33Ja4M Ha JI0KA3aTEIbCTBO MAaTEMAaTHYECKUX OTHOLICHUM U HAXOXIACHUE
r€OMETPUYECKUX BEJIUYHH;

¢ IPUMEHATh NPOrPAMMHBIE CpPEICTBA U  BJIEKTPOHHO-KOMMYHHUKAIMOHHbBIE
CUCTEMBI IPU PEIICHUH CTEPEOMETPUUYECKHX 3a]1a4;

o IPUMEHSTH IOJIYYEHHbIE 3HAHUS HAa MPAKTHUKE: CPAaBHHMBATh, aHAJIM3HPOBATH U
OLICHUBATh PEAJIbHbIE CUTYALINH, IPUMEHSITh U3yYECHHbIEC TTOHITHUS, TEOPEMBI, CBOMCTBA
B IIpolleCC€ TMOUCKA PpEIIEHUsT MaTeMaTU4ecKH CQOPMYIHPOBAHHON MPOOIIEMBI,
MOJICJINPOBATh peajbHbIE CUTYallUH Ha S3BIKE F€OMETPHHM, MCCIIEIOBATH IOCTPOCHHBIE
MOJIETI C UCIOJb30BAaHUEM I€OMETPUUYECKHX MOHATUN M TEOpEeM, ammapara aireopsl,
penaTh NPakTUYECKUE 3a1a4M, CBSI3aHHBIE C HAXO0XKJACHUEM IT'€OMETPUUECKUX BEJIIMYNH;

o UMETb INpeCTaBICHUS 00 OCHOBHBIX 3Talax pa3BUTHUs T€OMETPUU KaK COCTABHOM
yacTu (PyHIaMEHTa Pa3BUTHUS TEXHOJOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne HaumeHoBaHue pa3iesioB U TeM Koamecrno wacon dueKkTpoHHbIe (LN (pPOBbLIE)
n/n NPOrpaMmbl Bcero Koutpobire o0pa3oBaTesbHbIEe pecypchl
padoThI
1 BBeneHue B cTepeoMeTpuio 23 1
5 BsaumHoe pacronoxenue npsiMbix B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3 1
MIPOCTPAHCTBE
4 HepHeHHI/IIEYJIﬂpHOCTB MPSMBIX U o5 )
TUTOCKOCTEH B MMPOCTPAHCTBE
VYTl ¥ paccTosHUA 16 1
MHororpanHuku 7 1
BekxTops!l B IpocTpaHcTBE 12 1
8 HOBTOPGHI/IG, 000011IeHNe U CUCTEMATH3AIIHS 5 1
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 9




11 KITACC

KounuectBo yacos
HaumeHoBaHue pa3/iesioB U TeM JaekTpoHHbIe (HU(pPOBHIE)
Ne ni/mm KoHnTpoJubHbIe
NMPOrpaMmbl Bcero o0pa3oBaTe/bHbIe pecypchl
padoThI
1 AHanuThueckas reoMeTpust 15 1
5 [ToBTOpEHME, 0000IICHUE 1 15 1
CUCTeMaTH3alusl 3HAaHHUH
3 O0BEM MHOTOTpaHHUKA 17
Tena BpameHus 24 2
5 [Tnomaau MOBEPXHOCTH U OOBEMBI KPYTIIBIX 9 1
Ten
6 JBr>xeHus 5 1
7 [ToBTOpEHHE, O606H16HI:I€ u 17 5
CUCTEeMAaTH3alMsl 3HAaHHHA
OBIIEE KOJIMYECTBO YACOB I1O 102 9
I[MTPOT'PAMME




YUYEBHO-METO/IUYECKOE OBECITEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJBHBIE YUEBHBIE MATEPUAJIBI JUISI VUEHUKA

» Maremaruka: anredpa 1 Hayalla MAaTeMaTHYECKOTO aHAIN3a, TeoMeTpHs. [ eoMeTpus,
10-11 knaccel/ bByty3os B.®., IIpaconos B.B. non penakuueit Cagosaunuero B.A.,

AxmmonepHoe oouiectBo «M3narensctBo «lIpocBemenne»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

* Maremaruka: anredpa v Hauajga MaTeMaTHYECKOTO aHaliu3a, reomeTpus. ['eomeTpus,
10-11 xnaccwel/byty3oB B.®., [Ipaconos B.B. nox penakiueit Cagosaudero B.A.,
AxknmonepHoe obuiectBo "U3narensctBo "lIpocBemenue”

* ['eomeTpus. Junakrnueckue marepuansl 10 knacc. ABrop: byryzos B.®., [Ipaconos
B.B., Akimuonepnoe o6uiectBo "MU3narensctBo "IIpocsenienue"

* 'eomerpus. Meroaunueckue pexkomenaanuu kK YMK "I'eomerpus 10-11 knaccer".
Astop: byty3os B.®., [Ipaconos B.B., AkunonepHoe o6mectso "M3narenbcTBo

"IIpocBemienue"

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET

* http://window.edu.ru/ DnexkrpoHHast OMOIMOTEKAa YUSOHUKOB M METOMUECKUAX

MaTEPHAJIOB

* http://www.math.ru Marepuaibl o Mmatematuke B EquHol kosteknun 1iudpoBhIX
00pa3oBaTENbHBIX PECYPCOB

* http://www.bymath.ne t I'azera «Maremaruka» M3natensckoro goma «Ilepsoe
CEHTSIOpsI»



http://window.edu.ru/
http://www.math.ru/
http://www.bymath.ne/

* http://www.uztest.ru 3amagu o reomeTpun: HHHOPMAITMOHHO-TTOMCKOBAs CHCTEMA
* http://www.problems.ru KommbroTepHass MaTeMaTHKa B IIIKOJIC

* http://school.msu.ru Marematuka. lllkona. bynymee. CaliT yuuTesns MaTeMaTHKH
A.B. IlleBkuna

* http://www.etudes.ru MaremaTudeckoe oOpa3oBaHKE: MPOILIOE U HACTOSIIIECE.
HNuTepHeTOMOIMOTEKA IT0 METOAMKE TIPEI0IaBaHUsI MaTEMATHKH

* http://www.exponenta.ru ITopram Allmath.ru — Bcst maremaTika B OTHOM MeCTe

* http://www.allmath.ru TlpukiagHas MaTeMaTHKa: CIIPAaBOYHUK MAaTEMATHUCCKUX

dbopMyI1, IpUMEpPHI U 3a7a41 C PEIICHUSIMHU

e http://math.rusolymp.ru 3agayHuk 11 TOATOTOBKUA K OJIMMIIMALAM 10 MATEMATHUKE

* http://tasks.ceemat.ru 3anumMatenbHas MaremMaThka — OJIMMITHA/IBI, UTPBI, KOHKYPCHI
10 MaTEMATHKE ISl IIKOJBLHUKOB

* http://www.math-on-line.com MaremaTnuecKkue OJIMMITAAIBI IS MIKOJIHHUKOB

e http://www.olimpiada.ru MaremaTnyeckue OJIMMIOUAALI M OJIMMIIMAIHBIE 320291



http://www.uztest.ru/
http://www.problems.ru/
http://school.msu.ru/
http://www.etudes.ru/
http://www.exponenta.ru/
http://www.allmath.ru/
http://math.rusolymp.ru/
http://tasks.ceemat.ru/
http://www.math-on-line.com/
http://www.olimpiada.ru/
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