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INOACHUTEJIBHASA 3AIINCKA

["'eomeTpus siBiISETCS OJHUM U3 0a30BBIX KypCOB Ha YPOBHE CPEIHEr0 001ero oopa3oBaHus,
TaKk Kak  o0eclieunBaeT  BO3MOJKHOCTb  M3Y4EHUs  JUCLMIUIMH  €CTECTBEHHO-HAY4HOU
HAIPaBJIEHHOCTH U IPEIMETOB TyMaHMTApHOro LMKIA. [IOCKONBKY JIOrMUEcKOe MBILIUIEHUE,
dopmupyemMoe IpU HU3YYEHHUM OOY4YaIOUIMMUCA IOHATHUHHBIX OCHOB TI'€OMETpUH, IpH
JI0KA3aTeIbCTBE TEOPEM M IIOCTPOCHHUU LIETIOYKH JIOTMYECKUX YTBEPKIACHUI NpPHU PpELICHUH
FEOMETPUYECKHUX 3aJa4, YMEHHE BBIIBAraTb M OIPOBEPraTb THIIOTE3bl HENOCPEICTBEHHO
UCTIOJB3YIOTCSl TIPU PEHICHUH 337Jad €CTECTBEHHO-HAyYHOTO LHWKJIA, B YaCTHOCTH (DU3MUYECKUX
3a1ad.

Llens ocBoeHHsi mporpaMMmbl yueOHOro Kypca «I['eomerpusi» Ha yriyOnE€HHOM YypOBHE —
pa3sBUTHE WHAMBHUIYAIbHBIX CHOCOOHOCTEH OOydYarolMXCsd HpPU H3YYEHUM T[EOMEeTpUH, Kak
COCTaBIIAIIOLICH mpeaMeTHOM oOmactn «Matematuka W HWHGPOpPMAaTHUKa» dYepe3 obecredeHue
BO3MOXKHOCTH TPHOOPETEHHs W MCIIOJIb30BaHUs Oojiee TIIIYOOKHMX TIE€OMETpUYECKHUX 3HAHUH U
NeHCTBUH, CHEeNU(UYHBIX TEOMETPHH, M HEOOXOIUMBIX ISl YCHEIHOTo MPO(hecCHOHAIBHOTO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BaHUEM MaTeMaTHKH.

[TpropuTeTHRIMU 3a7a4aMH Kypca T€OMETPHH Ha YIIyOJIEHHOM ypOBHE, PACHIMPSIOIIUMHU H
YCUJIMBAIOIUMU Kypc 6a30BOr0 YpOBHS, SBJISIOTCS:

pacumpeHue MmpeacTaBIeHUs] O TEOMETPUHU KaK YaCTH MUPOBOU KYJIbTYPHI U (POPMHUpPOBAHKE
OCO3HAHHUS B3aMMOCBSA3U I€OMETPUH C OKPYKAIOIIMM MUPOM;

dopMHpOBaHHE TIPEACTABICHUS O MPOCTPAHCTBEHHBIX (HUIypax Kak O BaKHEHIINX
MaTEMAaTHYECKUX MOJENSX, NO3BOJIAIOIINX OIMUCBHIBATG U U3Y4aTh Pa3HBIC SIBICHUS OKPY)KAIOLLErO
MUpa, 3HAHKWE TIOHATHIHOTO anmapara mo paszaerny «CrtepeoMeTpus» y4eOHOro Kypca reOMeTpuH;

(dopMHpOBaHUE YMEHUS BJaJleTh OCHOBHBIMH MOHSATHSMU O IPOCTPAHCTBEHHBIX (QUrypax U
UX OCHOBHBIMU CBOICTBaMM, 3HaHHE TeopeM, (OpMyJl U YMEHHE HX MPUMEHSTb, YMEHUS
JIOKa3bIBaTh TEOPEMBI M HAXOJAUTh HECTAHAAPTHBIE CLIOCOOBI PELICHUS 3a/ay;

(¢opMupOBaHHE YMEHHUS paclo3HaBaThb Ha 4YepTeXaxX, MOJENIAX U B pEAIbHOM MHpE
MHOTOTPaHHMKH U Te€Ja BPAIEHUs], KOHCTPYMPOBAaTh T€OMETPUUECKUE MOJEIIN;

(¢bopMUpOBaHNE MOHUMAHUS BO3MOXHOCTH aKCHOMAaTHYECKOI'0 MOCTPOEHUSI MaTeMaTHYECKUX
TeopHii, GopMUpPOBaHNE TOHUMAHUS POJIM AKCMOMATHUKH MTPU IPOBEAEHUH PACCYKICHUM;

(dbopMupOBaHHE YMEHUS BIIAZIETh METOJAaMH JJOKa3aTeNbCTB U aITOPUTMOB PEIIEHUs, YMEHUS
UX TPUMEHATH, MIPOBOIUTH J0KA3aTEIbHBIE PACCYXKICHHS B XOJE€ PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4 U 3a/1a4 ¢ MPaKTUYECKUM cojepkKaHHeM, (GOpMHUpPOBAHHE MPEACTABICHUS O HEOOXOIUMOCTH
JIOKa3aTelbCcTB NMPU OOOCHOBAHWM MAaTEMAaTHUECKHUX YTBEPKACHUH W POJIM aKCHOMATHKH B
IIPOBEJCHUH JI€YKTUBHBIX PACCYXICHUIA;

pa3sBUTHE U COBEpIICHCTBOBAHWE MHTEIJIEKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH
oOydaromuxcsi, MO3HABaTEIIbHON AaKTHUBHOCTH, WCCIIEIOBATEIbCKUX YMEHUH, KPUTUYHOCTH
MBIILIEHHS], UHTEPECA K U3YYEHHUIO T€OMETPUH;

¢dopMupoBaHue (QYHKIMOHAIBHOM TIpaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUM: YMEHHS
pacrio3HaBaTh MPOSBICHUS T€OMETPUYECKUX MOHATHH, 00BEKTOB M 3aKOHOMEPHOCTEN B peajbHbIX
’KU3HEHHBIX CUTYallUAX U MPU U3YUEHHUH JAPYTUX y4EOHBIX MPEIMETOB, IPOSBICHUS 3aBUCUMOCTEM
Y 3aKOHOMEPHOCTEH, MOAEIMPOBAHNUS PEAIbHBIX CUTYalUi, UCCIIEI0BAHUS TIOCTPOCHHBIX MOJEIEH,
MHTEPIIPETALINU MTOJTYYEHHBIX PE3YyIbTaTOB.

OCHOBHBIMHU COJIepKaTeIbHBIMU JTMHUSAMH ydeOHoro kypca «['eomerpusi» B 10—11 kmaccax
apistoTes: «lIpsiMble M TJIOCKOCTH B TNpPOCTpaHCTBe», «MHororpaHHukn», «Tema BpalieHUs»,
«BeKTopbl 1 KOOPAMHATHI B IPOCTPAHCTBEY, «/|BUIKEHUS B IPOCTPAHCTBEY.

CdopmynupoBanHoe Bo PI'OC COO TpeboBaHHE «yMETh OINEPUPOBATH MOHATUSMN,
peNeBaHTHBIMUA T€OMETPHM Ha YriayOn€éHHOM ypoBHe oOyuenus B 10—11 kiaccax, OTHOCHUTCS KO
BCEM COJIEpP)KaTeIbHBIM JIMHHUSAM Y4eOHOTro Kypca, a (OpMHUpOBaHHE JIOTUYECKUX YMEHUI
pacripeniesiieTcsi He TOJIBKO MO COAEP)KaTENbHBIM JIMHUAM, HO U 10 rojxam oOyuenus. ConepxaHue
00pa3oBaHus, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaTaM ocBoeHHs dDenepanbHOil paboueit



IPOTPaMMBbI, PacIpeeNEéHHBIM 110 rojjaM 00ydeHHsl, CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOOBI KO
BCEM OCHOBHBIM, MPHUHIMIHAIBLHBIM BOMpOcaM oOydaroluecss o0pallaguch HEOJHOKpPAaTHO. ITO
MIO3BOJISIET OPraHNU30BaTh OBJIAZICHUE T€OMETPUUCCKUMHU MOHITUSMHU M HaBBIKAMHU MTOCIIEIOBATEIHHO
U TOCTYNaTeNbHO, C COOJIIOJIGHUEM MPHUHIIMIIA MPEEMCTBEHHOCTH, @ HOBBIE 3HAHMS BKIIOYATh B
OOIIyI0 CHCTEeMY TI'€OMETPUYECKHUX MPEICTABICHUNA OOYyJalomuXcs, pacliupss H yrioyomnss e€,
00pa3yst MPOYHbIE MHO>KECTBEHHBIE CBSI3U.

[Tepexox k U3y4eHHUIO TE€OMETPUH Ha YrIIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3marth ycnoBus And  AuddepeHunanuu oO0ydyeHUs, MOCTPOSHHUS HWHAWBHIYaJTbHBIX
00pa3oBaTeNbHBIX MPOrpaMM, 00eCTIeUUTh YriyOJIEHHOE N3yuyeHHE T€OMETPHH KaK COCTaBIISAIOICH
yuebHoro npeamera «MareMaTHKay;

MOJArOTOBUTH OOYYaIOIIUXCA K MPOJOJDKCHUIO HM3YYEHHUS MaTeMaTHKH C Y4ETOM BBIOOpa
Oynymeir mpodeccun, obecriedyuBas MPEEMCTBEHHOCTh MEXAY OOIMMM W MpodheCcCHOHATHHBIM
00pa3zoBaHHEM.

Ha mn3yuenune yueOHoro Kypca «l'eomerpusi» Ha yriay0iaéHHoOM ypoBHe oTBoauTcs 204 yaca: B
10 knacce — 102 yaca (3 yaca B Heneno), B 11 kmacce — 102 yaca (3 yaca B Heeno).

PEAJIMBAIIASA MOJYJIS «(IIKOJBbHBIA YPOK» PABOYEN ITPOI'PAMMBI
BOCIIMTAHUSA
B mpomnecce peanuzanuu paboueit mporpaMmmel yueOHOTo Kypca «'eoMeTpus» MpOUCXOIHUT
JOCTHKEHHE JIMYHOCTHBIX PE3yJIbTaTOB B paMKax peanu3anuu Moayis “LIkoabHbI ypok™ pabodeit
MIpOrpamMMbl BOCTIMTaHUS, @ UMEHHO:
- aKTUBH3aIUsl MOTHUBALIMU K TO3HAHUIO U O0YUYCHHIO;
- (hopmupoBanue TFOTOBHOCTHU oOyJaromuxcs K CaMOpa3BUTHUIO.



COJAEP/KAHUE OBYYEHUA
10 KJIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE NOHATHA cTepeoMeTpur. Touka, npsimasi, IIIOCKOCTb, MpocTpancTBO. IlonsaTre 06
AKCMOMAaTHYECKOM ITIOCTPOCHHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPUHU U CIIEACTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsMBIX B NPOCTPAHCTBE: IEPECEKAIOLIUECs, NapauleibHbIe U
cKkpemuBaromyecs npsamele. 1Ipu3Haku ckpemuBaromuxcs npAMbIX. [lapainenbHOCTs NPSAMBIX H
IUIOCKOCTEM B IPOCTPAHCTBE: MAapajulelbHbIE IPSIMBIE B IPOCTPAHCTBE, MApAJUIEIBHOCTb TPEX
IPSAMBIX, APAJIEIBHOCTD NPSAMOM U IUIOCKOCTHU. [lapaniensHoe U neHTpalbHOE IPOEKTUPOBAHMKE,
n3o0paxxkenue Guryp. OCHOBHbIE CBOMCTBA MapalIeIbHOIO IPOoeKTUpoBaHus. M3o0paxkenue Guryp
B IApAJUICIbHON NPOEKIMHU. YIVIBI C COHAINPABICHHBIMUA CTOPOHAMH, YroJl MEXIy INpsSMBIMU B
npocTtpaHcTse. [lapaenbHOCTh MIIOCKOCTEN: MapalieNIbHbIE INIOCKOCTH, CBOMCTBA MapajlIeIbHBIX
riockocteil. [IpocTeiimme npocTpaHCTBEHHBIE (DUTYPHI HA IMIIOCKOCTH: TETPAdIp, Mapajliesenue],
IIOCTPOCHUE CEUYECHUM.

[lepneHquKyISIpHOCTD NPSIMOM U IIJIOCKOCTH: NEPIEHAMUKYJISIPHBIE NPSAMbIE B IIPOCTPAHCTBE,
IpsiIMble MapajulebHblE M MNEPHEHIUKYISAPHBIE K IUIOCKOCTH, NPHU3HAK NEPIEHIUKYIIPHOCTH
OpsIMOM M IUIOCKOCTH, TEOpEMa O MpsAMOM NepHeHAMKYISpPHON IUIOCKOCTH. OpTOroHanbHOE
IpoeKkTrpoBaHue. IlepneHuKynap u HaKJIOHHBIE: PACCTOSHUE OT TOYKH /10 IUIOCKOCTH, PACCTOSIHUE
OT MPSIMON JI0 TJIOCKOCTH, MPOEKIUS (QUTYPBI HA TUIOCKOCTh. [lepmeHuKyIIsIpHOCTh TIIOCKOCTEH:
IIPU3HAK NEPIEHIUKYIIPHOCTHU ABYX IUIocKocTel. TeopeMa o TpEX nmepneHuKyspax.

VYrisl B IPOCTPAHCTBE: YroJl MEKIY IPSIMOM M IIJIOCKOCTBIO, IBYTPAHHBIN yroJl, JIMHEWHBIN
yroJl JBYTpaHHOro yria. TpéXrpaHHeli M MHOrorpaHsble yribel. CBOWCTBa IUIOCKHX YIJIOB
MHoOrorpaHtoro yria. CBONCTBa IUIOCKMX W JIBYTPaHHBIX YIJIOB TpEXrpaHHOro yria. Teopembl
KOCHHYCOB M CHHYCOB JUIsl TPEXTPAHHOIO yIJIa.

MHoOrorpaHHuKHu

Buzbl MHOTOrpaHHHMKOB, pa3BEpTKa MHOTroOrpaHHuka. IIpusma: n-yronapHas npusma, npsmas u
HAKJIOHHas MpU3Mbl, OOKOBas U IMOJIHAs MOBEPXHOCTH MpHU3Mbl. [lapannenenunen, npsMoyroibHbIN
napajuleJienunes U ero cBoiicrsa. Kparuaiiine nmytu Ha IOBEPXHOCTH MHOTIOIpaHHUKA. Teopema
Oiinepa. [IpoctpancTBenHas Teopema [ludaropa. [Tupamuna: N-yronbHast nupamuja, NpaBuiIbHas U
yceu€HHas nupamusl. CBoiicTBa pédep U OOKOBBIX rpaHel MpaBUiIbHON nupaMusl. [IpaBuibHbIC
MHOTOIDAHHUKH: IIPAaBWJIbHAs IpHU3Ma M NpaBWIbHAs NUPaMUAA, NPaBWIbHAS TpPEYroJjbHas
nupamMpia U TpaBWIbHBIA TeTpa’ap, KyO. IIpencraBieHue o NpaBUIBHBIX MHOTIOIpaHHHKAX:
OKTadIp, JOAEKAAP U UKOCADIP.

Bbruucnenue 31eMEeHTOB MHOTOIpaHHMKOB: pEOpa, nuaroHanu, yribl. [lnomans GokoBoit
MOBEPXHOCTU U MOJHOM MOBEPXHOCTU NMPSAMOM MPHU3MBI, IUIOIIA/ (b OCHOBaHUI, TeopemMa 0 G0KOBOM
MOBEPXHOCTU MpsAMOM mpu3mbl. [lnomans OGOKOBON HMOBEPXHOCTH M TMOBEPXHOCTH MPABUIBHOMN
MApaMUIbl, TEOpPEMA O IUIOIAAN YCEUYEHHON TUPaMUIBI.

CuMMeTpuss B TNPOCTPAHCTBE. JJIEMEHTHl CUMMETPUU TPABUIBHBIX MHOTOTPAHHHUKOB.
CummeTpuss B NpPAaBWIBHOM MHOTIOTPaHHUKE: CHMMETpUs Mapajulelenunena, CHMMETPHUs
[IPaBUJIBHBIX [IPU3M, CHMMETPHUs IIPABUIIBHON NTUPAMUJBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

IloHsATHA: BEKTOpP B NPOCTPAHCTBE, HYJIEBOM BEKTOP, JJIMHA HEHYJIEBOIO BEKTOpA, BEKTOPbI
KOJUIMHEApHBIE, COHANPABJICHHBIE M IPOTHBOIIOJIOKHO HAIPABIECHHBIE BEKTOpPBl. PaBeHCTBO
BEKTOpPOB. JIEWCTBUS C BEKTOPAMM: CIIOKEHHE M BBIYUTAHUE BEKTOPOB, CYMMa HECKOJIBKHUX
BEKTOPOB, YMHOKEHHE BeKTopa Ha uncio. CBOWCTBA CIIOkKEHUsT BEKTOPOB. CBOWCTBA YMHOKEHUS
BEeKTOpa Ha uucio. [IoHATHEe KOMIUIaHapHbIE BEKTOPBI. IIpU3HAaK KOMIUTAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapawtenenunena. Teopema O pa3lIoKEHUH BEKTOpPA IO TPEM HEKOMILJIAHAPHBIM
BekTopaM. [IpsMoyronpHas cucrema KoopauHaT B npocTpaHcTBe. Koopaunatsl BekTopa. CBs3b



MEXJy KOOpIMHATAMU BEKTOpa W KOOPAMHATAMHU TOUYEK. YTONI Mexay BekTopamu. CkaispHoe
IPOM3BEICHUE BEKTOPOB.
11 KJIACC

Tesa BpaleHus

[TonsTusi: UWIMHAPUYECKAss [OBEPXHOCTb, KOHUYECKass MOBEPXHOCTh, cdepuueckas
MOBEPXHOCTh, O0pa3yoiue nopepxHocteil. Tena BpalieHus: MUIHHAP, KOHYC, YCEUEHHBINH KOHYC,
cdepa, map. BzaumHoe pacnonoxeHue cepbl U IIIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe.
N300pakeHne Te BpalleHus Ha TUIOCKOCTH. Pa3BépTka nninuHapa u konyca. Cummerpus chepsl u
miapa.

O6bém. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME NPSIMOYTOIBHOTO
napajuienenunena u ciueActBus u3 He€. OOBbEM HpsIMOW M HAKIOHHOW MPU3MBI, LWIMHIPA,
nupamMubl 1 Konyca. O0bEM mapa 1 11apoBOro CETMEHTa.

KomOunanuu Tten BpalleHHs UM MHOrOrpaHHUKoB. [Ipu3ma, BhMcaHHas B IWJIMHID,
onucaHHas okoyio muiuHapa. [lepeceuenne chepsl u mapa ¢ miaockocTeio. Kacanue mapa u cheps
IUIOCKOCTBIO. [lOHSATHE MHOTOrpaHHMKA, OMUCAHHOTO OKOJO cdepbl, chepbl, BOUCAHHOW B
MHOTOTPaHHMK HJIM TEJIO BPAILECHMUS.

[Tnomane MOBEPXHOCTH UWIMHIApA, KOHYca, miomanb chepol u e€ vacreid. [lomobue B
npoctpanctBe.  OTHoOmIeHWE  O00BEMOB, IUIOMIAJCH  TMOBEPXHOCTEH  MOMOOHBIX  (UTYp.
[IpeoOpazoBanue momoOusi, romoTeTHs. PemieHue 3agady Ha TUIOCKOCTH C HUCHOJIb30BaHUEM
CTEpPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceyeHnit MHOTOTPAHHUKOB U TeJl BPAILlEHUS: CEUEHUs UIMHApa (MapaiesbHO
U TEPIEHIUKYJISIPHO OCH), CEUEHHUS KOHyca (MapajjiesibHble OCHOBAaHHWIO W IPOXOISIINE 4Yepe3
BEpILKHY), CEYECHUS IIapa, METOJbl MOCTPOCHHSI CEUEHHUIl: METOJ CIEAOB, METOJl BHYTPEHHEIO
IIPOEKTUPOBAHUSI, METOJI IEPEHOCA CEKYIIEH MIIOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BexTopel B npocTtpancTBe. Onepanuny HajJ BEKTOpaMU. BeKTOpHOE YMHOKEHHE BEKTOPOB.
CBolicTBa BEKTOPHOTO YMHOEHUA. lIpsMoyrospHas cucTeMa KOOpAMHAT B IIPOCTPAHCTBE.
Koopaunarsl Bektopa. Paznoskenue Bekropa mo 0Oaszucy. KoopamHaTHO-BEKTOPHBIH METOJ IpU
pELIEHNN TEOMETPUYECKUX 3a/1ay.

JIBUKeHHS B IPOCTPAHCTBE

JBmxenus npoctpancTBa. OtoOpaxkeHus. J[BuxkeHus u paBeHcTBO uryp. OOmme cBoicTBa
JIBW>KEHUW. BuIpl NBMKEHMI: TapajuieNibHbI MEPEHOC, IEHTpadbHAs CUMMETpHS, 3€pKajlbHas
CUMMETpHs, TOBOPOT BOKPYT npsmoil. [IpeoOpazoBanus nogobus. [psmas u chepa Ditnepa.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA «'EOMETPUA»
(YI'VIYBJIEHHBIN YPOBEHDB) HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpa:xxnanckoe BoCIMTAHHE:

C()OPMUPOBAHHOCTh ~ TPAKIAHCKOM  MO3MIMM  OOYyYalomerocss Kak aKTHBHOTO U
OTBETCTBEHHOI'O YJIEHA POCCHUHCKOro O0OIeCTBa, MPEJICTaBICHHE O MAaTeMaTHYECKHMX OCHOBaX
(GYHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBJICHUN, TMPOLEAYp TPaKIAHCKOrO oOIIecTBa
(BBIOOpBI, OMPOCHI U JIPYyroe), yMEHHE B3aMMOJCHCTBOBATH C COIMAIbHBIMH HHCTUTYTaMU B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OPMHPOBAHHOCTh POCCUICKOW TPa)KTaHCKOW HIIEHTHYHOCTH, YBRKEHHUS K MPOLUIOMY U
HACTOSIIEMY POCCHUMCKON MATEMAaTHKH, LIEHHOCTHOE OTHOUIEHHE K JIOCTH)KEHHUSIM POCCUHUCKHUX
MAaTeMaTUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI, HCIIOJIb30BAHUE ATUX JOCTUKEHUM B IPYTUX
HayKaX, TEXHOJIOTUSX, chepax SKOHOMHKHY;

3) 1yXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HaHHE JYXOBHBIX IIEHHOCTEH POCCUICKOTr0 Haponaa, cPOPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHMUsI, STUUECKOTO IMOBEJICHHUS, CBI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUN HAYKU
U IeATEJIbHOCTHIO YUEHOTO, OCO3HAHUE JIMYHOTO BKIIAJa B IOCTPOCHHE YCTOWYMBOTO Oy YIIEro;

4) 3cTeTHYECKOE BOCTIMTAHME:

3CTETUYECKOE OTHOILIECHHE K MHUPY, BKJIIOYAsl 3CTETUKY MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aJay, PEUICHUM, PACCYXKICHUH, BOCHPUMMYMBOCTh K MATEMATHUYECKUM AacleKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) puzuveckoe BociMTAHME:

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHATH MaTeMaTUUYECKHE 3HAHUS B MHTEpEcax 3J0POBOTO U
0e30macHOro 00pasa KU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO (370pPOBOC TTUTAHHE,
cOamaHCUPOBAHHBIN PEXKUM 3aHATUI U OTIBIXA, PEryspHas pU3ndyecKas akTUBHOCTH), (pr3udeckoe
COBEPIIICHCTBOBAHUE TIPH 3aHATUAX CIIOPTUBHO-03/I0POBUTEILHOMN JACSITEIHHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPYAY, OCO3HaHUE IIEHHOCTU TPYAOJIIOOUs, MHTEpEC K pas3audyHbiM chepam
po(hecCHOHANFHOM NIeATENbHOCTH, CBS3aHHBIM C MAaTEMATHKOW W €€ MPUIOKEHHUSIMH, YMEHUE
COBEPINIAaTh OCO3HAHHBIN BBIOOp OyyIIel npodeccur U peaau30BbhIBATh COOCTBEHHBIC KU3HEHHBIC
TUTaHBI, TOTOBHOCTh M CIIOCOOHOCTH K MaTeMaTHYeCKOMY OOpa30oBaHHIO M CaMOOOpa30BaHUIO Ha
MPOTSHDKEHUHM BCEH KU3HU, TOTOBHOCTh K AKTMBHOMY YYAaCTHIO B PEIIEHUU MPAKTHUYECKUX 3aad
MaTeMaTUYECKOW HaIlPaBJIECHHOCTH;

7) IK0JI0rMYecKoe BOCIIUTAHUE:

c(OpPMUPOBAHHOCTh  AKOJIOTMUECKON  KYIbTYpHl, TOHUMaHHE BIUSHUS  COIHAIBHO-
HSKOHOMHUYECKUX TMPOIECCOB HA COCTOSHUE TPUPOJHOM U COIMAIBHOM Cpeabl, OCO3HAHHE
I100aNFHOTO XapaKTepa dKOJOTHYECKUX MpoOJIeM, OpUEHTAaIUsl Ha MIPUMEHEHHE MaTeMaTH4YeCKHX
3HAHWH JIJIs1 pelIeHus 3a/1ad B 00JIACTH OKPY’KAIOIICH Cpeibl, TUITAHUPOBAHNUE TTOCTYIKOB U OI[CHKH
MX BO3MOXKHBIX TTOCIIEICTBUM JIJIsl OKPYXKAIOILEN CPeibl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayK{ ¥ OOIIECTBEHHOW MPAKTHKH, TOHUMaHUE MAaTEMaTHUYECKONH HAyKH Kak c(ephl YeIIOBEUSCKOM
JIeATEIbHOCTH, 3TANOB €€ PAa3BUTHUS U 3HAUMMOCTHU ISl Pa3BUTHSI LIMBUIN3ALIUH, OBJIAJCHUE SI3bIKOM
MaTeMaTUKd W MAaTeMaTHYeCKOW KYIbTypOll Kak CpEACTBOM TIO3HAHHUSI MHpa, TOTOBHOCTH
OCYILIECTBIISITh MPOEKTHYIO U UCCIEI0BATENbCKYIO IS TEIbHOCTh MHIWBU/IyaJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI



ITo3HaBaTenbHBIC YHHBePCAJIbHbIE Y4eOHbIe NelCTBUS

ba3zoBrble Jioru4eckue AeiicTBUA:

BBIABISITh M XapakTepU30BaTh CYIIECTBCHHbIE TNPU3HAKA MATEMaTHYECKUX OOBEKTOB,
HOHATHUH, OTHOIIEHUI MeXAy NOHATUAMU, (GOPMYIUPOBATh ONPEEICHHs TIOHATHH, yCTaHABIUBATb
CYIIECTBEHHBIN MpHU3HAK KiacCU(UKALUK, OCHOBAHUS Uil OOOOIICHUS M CPAaBHEHHS, KPUTEPUHU
POBOJUMOI0 aHAJIN3a;

BOCIIPHHUMATh, (OPMYJIMPOBATH U TPEOOPA30OBBIBATH CYXKACHUS: YTBEPAUTEIBbHBIC U
OTpHLIATENIbHBIE, €IMHIUYHBIE, YACTHBIE U 00IUE, YCIOBHBIE;

BBISABIISITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IMPOTHBOpeuYHMs B (pakrax,
JTAaHHBIX, HAOIIOIEHUAX U YTBEPKACHUSAX, ITpe/ylaraTb KpUTEPUH [l BBIABICHU S 3aKOHOMEPHOCTEH
U IIPOTUBOPEYHIA;

JieNaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTUKM, AEAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIO4YEeHNUH, YMO3aKIJIIOUEHUH 110 aHAJIOTUH;

IPOBOJUTH CaMOCTOSATENbHO JI0KA3aTeNbCTBA MAaTEMATUYECKUX YTBEPXKACHUHN (NIpsMbIE U OT
IPOTUBHOI0), BBICTpPAWBaTh apPryMEHTAlUI0, [PUBOAUTH IPUMEPbl U  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHS U BBIBOJIBI;

BbIOMpaTh Croco0 perieHust yueOHOM 3ajaun (CpaBHMBATh HECKOJBKO BAPUAHTOB PEIICHUS,
BbIOMpATh HanOoJIee NOAXOAALINH C Y4ETOM CaMOCTOSATENBHO BbIIETICHHBIX KPUTEPUEB).

ba3oBble nccienoBarejbckme 1eiCTBUA:

UCIIOJIb30BaTh BONPOCHI KAK HCCIIEA0BATEIbCKUI MHCTPYMEHT NO3HAHUS, (HOPMYIUPOBAThH
BOIPOCHI, (UKCHUPYIOIIME IPOTUBOpEUHE, MpoOJIeMy, YCTaHaBIMBaTb MCKOMOE M JIJAaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3ULIMIO, MHECHHE;

IPOBOAUTH  CAMOCTOATEIbHO  CIJITAHUPOBAHHBIM  SKCIIEPUMEHT,  HCCIIEOBAaHUE  IIO
YCTQHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4ecKOro OObBEKTa, SIBJICHHs, NpPOLEcCa, BbIIBICHUIO
3aBUCUMOCTEN MEXy 00bEKTaMu, SIBJICHUSIMH, IPOLIECCAMU;

CaMOCTOSITENIbHO (OPMYJIMPOBaTh OOOOIIEHUS U BBIBOJABI IO pe3yibTaTaM IPOBEIEHHOIO
HaOJII0/IEHUs, UCCIIEIOBaHMs, OLIEHUBATH JIOCTOBEPHOCTh MOJYYEHHBIX DPE3YyJIbTaTOB, BBIBOJAOB M
0000I1IEeHMI;

IIPOrHO3MPOBATh BO3MOKHOE Pa3BUTHE MPOIIecca, a TAK)KE BbIIBUTaTh MPEIIOJIOKEHUS O €r0
pPa3BUTHU B HOBBIX YCIIOBUSIX.

Pabora ¢ undpopmanmeii:

BBISBIIATH J1eUIUTHI UH(OPMAIMY, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha BOMPOC U JUIA
pelIeHus 3a/1a4H;

BbIOMpaTh  MHGOpPMALMIO M3  HCTOYHMKOB  PA3JIMYHBIX  THUIOB, AHAJIU3UPOBATh,
CUCTEMATU3UpPOBaTh W  HHTEPNPETHUPOBaTh MH(GOPMALMIO Ppa3IUYHbIX BUAOB U  QopMm
IIPEJICTaBIICHHUS,

CTPYKTYpUpPOBaTh MH(QOPMAIHIO, TIPEICTABIATh €€ B Pa3IMYHBIX (HOpMax, WIITHOCTPUPOBATD
rpadu4ecKku;

OILICHUBATh HAJEKHOCTh UH(POPMALIMH 110 CAMOCTOATEIBHO C(HOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eliCTBUSA

O0menue:

BOCIIPUHUMATh M (OPMYJIUPOBATh CYXKIEHHS B COOTBETCTBMM C YCIOBUSMU U UEISIMH
oOIIeHus, SICHO, TOYHO, T'PAaMOTHO BBIpaXaTh CBOIO TOYKY 3pPEHHMS B YCTHBIX M HMUCHMEHHBIX
TEKCTaxX, JaBaTh MOSICHEHUS 110 X0y PEIICHUS 33]1a4l, KOMMEHTHPOBATh MIOJyYCHHBIN PE3YJIbTAT;

B XO0Je OOCYXJIEHHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIAaeMOH TEeMbI, MPOOJIEMBI,
pemaeMol 3aJayd, BBICKA3bIBaTh WJICH, HAIICJICHHBIE HA TOWCK PENIEHUs, CONOCTaBJIATh CBOH
CYXKJIEHHUS C CYXJCHUSMH IPYTUX YYAaCTHHMKOB JAMANOra, OOHApYXKHMBAaTh Pa3U4Me M CXOJCTBO
MO3UIHH, B KOPPEKTHOM opMe GOopMyTUPOBATH Pa3HOTIACHsI, CBOM BO3PAKECHHUS;



NPEACTABISATh PE3yJAbTaThl PELICHUs 3a/Jayd, 3KCIIEPUMEHTA, HCCIIECIOBAHUS, IPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (OpMAT BBICTYIUICHUS C Y4ETOM 3a/1ay MpPEe3eHTalud U 0coOeHHOCTE
ayJIUTOPHHU.

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3amnus:

COCTaBJIATh IUIAH, AITOPUTM pEIICHUS 3aJaud, BBIOMpPATh CHOCOO pemeHHs C Y4ETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEeHTHpPOBATh U KOPPEKTUPOBATh
BapUaHTHI pEICHUH ¢ y4€TOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb, SMOLHOHAIbHBIH HHTEJVIEKT:

BJIQJICTh HABBIKAMU TMO3HABATEIILHON peieKCHH KaK OCO3HAHMS COBEPINAEMBIX NEHCTBUH H
MBICIIUTENBHBIX MPOLECCOB, UX PE3YNIbTAaTOB, BIAAETh CIIOCOOAMU CaMOINPOBEPKH, CAMOKOHTPOJIS
Ipolecca U pe3ynbTaTa pelleHns MaTeMaTUIeCKON 3a1a4H;

IPEIBUIETh TPYJHOCTH, KOTOPbIE MOTIYT BO3HUKHYTb IIPH PELICHHH 3aJadd, BHOCHUTH
KOPPEKTHBBI B JCATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, NAHHBIX, HAWJICHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHUBAaTh COOTBETCTBHE PE3YyJbTaTa LIEJIU U YCIOBUSM, OOBSICHITh NPUUUHBI JTOCTHKEHUS
WIA HEIOCTHXKEHUS PEe3ylbTaTOB  JEATEIbHOCTH, HAXOAWTh OWIMOKY, JaBaTh OLIEHKY
IPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eSITEILHOCTD:

NOHMMATh W HCIOJB30BaTh NPEUMYIIECTBA KOMAaHIHOW W WHAMBHUAYaJIbHON pabOThI mpu
pelmieHMH y4eOHBIX 3ajgady, MPUHUMATh LEJIb COBMECTHOH JEATEIbHOCTH, IUIAHUPOBATH
OpraHu3allMI0 COBMECTHOH pabOThl, pacHpedelsiTh BUABI paboOT, TOTOBAPHBATHCS, OOCYKIATh
IpoIece U pe3yabTaT padoThl, 0000IaTh MHEHUS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TPYyNIOBBIX (popMax paboTel (0OCYXIeHHS, OOMEH MHEHHH, «MO3TOBBIC
IITYPMBI» U UHBIE), BBIMOIHATE CBOIO YaCTh PA0OTHI U KOOPJMHUPOBATH CBOU JEHCTBUSA C IPYTUMHU
WIEHaMU KOMaH/bl, OLIEHHWBAaTh KAayeCTBO CBOEro BKJaJa B OOIIMH MPOAYKT IO KPUTEPUSM,
c(hOpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

IMPEJIMETHBIE PE3YJIBTATDBI

K konny 10 ky1acca o0yyaromuiicss HAy4YUTCS:

e CcBOOOJHO ONEepUpOBaThb OCHOBHBIMU MOHSTUSMHM CTEPEOMETPUU IPH PEHICHUU 3a/1ad U
IIPOBEJICHIUN MaTEMaTUUYECKUX PACCYKICHUM;

® [IPUMEHATh AKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX IPU PELUICHUH T€OMETPUUYECKUX
3aj1a4;

e Kjaccu(uUUpPOBaTh B3aUMHOE DPACIHOJIOXKEHHE MPSIMBIX B MPOCTPAHCTBE, IUIOCKOCTEH B
IIPOCTPAHCTBE, NPAMBIX U IUIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOJHO ONEpPUpPOBATh MOHATUSMH, CBA3AHHBIMH C YIJIaMU B IPOCTPAHCTBE: MEXIY
IPSIMBIMU B IPOCTPAHCTBE, MEXKY MPSIMON U TIIOCKOCTHIO;

e cBOOOJIHO ONEPHPOBATH MOHATHAMM, CBI3aHHBIMH C MHOTOI'paHHUKAMU;

e CcBOOOJHO pacro3HaBaThb OCHOBHBIE BHJbl MHOTOTPAaHHUKOB (IpH3Ma, NHUpaMH/A,
PSMOYTOJIbHBIN Mapajuienenunesn, Kyo);

e iIaccu(UUIUPOBATh MHOTOTPAaHHUKH, BBIOMPAst OCHOBAHUS JUIs KJIacCU(UKALINN;

e CBOOOJHO ONEpPUPOBATH MOHATHSMH, CBS3aHHBIMH C CEYEHHEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;

® BBHINOJHATH NapalljieNIbHOE, IEHTPAJIbHOE M OPTOTOHAIbHOE MPOEKTUpOBaHHE (UTYp Ha
IJIOCKOCTh, BBITIOJIHATH N300pakeHusl pUryp Ha IiI0CKOCTH;

® CTPOHMTH CEYEHHS MHOTOTPAHHUKOB DPA3JIMYHBIMU METOJIAMH, BBIIOJHSATH (BBHIHOCHBIE)
IUIOCKUE YePTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYD: BUJ] CBEPXY, COOKY, CHHU3Y;



BBIUMCIIATh  IUIOMIANM  TOBEPXHOCTEH  MHOTOTPAaHHUKOB  (IpH3Ma, MHpaMUA),
TEOMETPUYECKUX TEJI C PUMEHEHUEM (HopMyT;

CBOOOMHO OMEpPUPOBATH MOHATHSIMH: CHMMETPUS B TIPOCTPAHCTBE, IIEHTP, OCh U
MJIOCKOCTh CHMMETPHH, LIEHTP, OCh U IJIOCKOCTh CAHMMETPUU (PUTYPHI;

CBOOOJTHO ONEPUPOBATh MOHSATHIMH, COOTBETCTBYIOIIMMHU BEKTOpaM W KOOpJHMHATAM B
POCTPAHCTBE;

BBITIOJHSATH ICHCTBUS Ha/l BEKTOPAMH,

pemath 3amayd  Ha J0Ka3aTelbCTBO MAaTEMaTHYECKUX OTHOUICHHA W HaXOXICHUE
TEOMETPHUYECKUX BEIIMYUH, IIPUMEHSST U3BECTHBIC METO/IBI PU PEIICHIUH MAaTEMaTHICCKIX
3aj1a4 TIOBBIIICHHOTO M BEICOKOTO YPOBHSI CIIOKHOCTH;

MPUMEHSTh TPOCTEHUININE MPOTPAMMHEBIE CPEJICTBA W AJICKTPOHHO-KOMMYHUKAIIMOHHBIC
CUCTEMBI TIPU PEIICHUU CTEPEOMETPUUCCKUX 3a71ad;

U3BJICKaTh, MPEOOPA30BBIBATH U MHTEPIPETHPOBATH WH(POPMAIIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUYECKUX (PUTYpax, MPEACTABICHHYIO HAa YePTEkKaX U PUCYHKAX;

NPUMEHSTh TOJTYYCHHBIC 3HAHUS Ha MPAKTUKE: CPAaBHUBATh M aHAJIM3MPOBATH PeabHbIC
CUTYaIlMH, TIPUMEHSTh N3yUYCHHbBIC TIOHATHS B IPOLIECCE IMOMCKA PEIICHHUSI MATEMATUYCCKH
chopMynUpOBaHHON MPOOJEMBbI, MOJCIUPOBATh pEANTbHBIE CUTyallMd Ha  S3BIKE
TCOMETPHUH, HUCCICNOBATh IOCTPOCHHBIC MOJICIU C KCIIOJIb30BAHUEM T'€OMETPHUYECKHX
MOHSTHA W TEOpeM, almapara ajareOpbl, pemarh MPaKTHYeCKUe 3aJad, CBSI3aHHBIC C
HAXOXKJICHUEM I'€OMETPUYCCKUX BEITUYNH;

UMETh TPEJCTABJICHUS 00 OCHOBHBIX JITAlax Pa3BUTHUS T'€OMETPUU KaK COCTABHOM YacTH
dyHIaMEHTa Pa3BUTHS TEXHOJIOTHI.

K konny 11 kiacca o0yyaronuiicss Hay4uTcs:

CBO6OI{HO ONneprupoBaTh IOHATUAMU, CBA3AHHBIMH C HHHHHHPHQGCKOﬁ, KOHUYECKON H
cepruvecKoil MOBEPXHOCTIIMH, OOBSICHATH CIIOCOOBI TTOTY4EHUS;

ONEepUPOBATH TMOHATHUAMHU, CBA3aHHBIMU C TEJlaMH BpallleHHs: LMJIMHAPOM, KOHYCOM,
cdepoii u mapowm;

pacrno3HaBaTh Teja BpalleHus (LWIMHIpP, KOHYC, cepa U map) U OOBICHATH CIIOCOOBI
MMOJIYYCHHA TCII BpAIlICHUSA,

KJIacCU(UIUPOBaTh B3aUMHOE PACIOI0KEHHUE CPephl U MIIOCKOCTH;

BBIYUCIIATE BEJIMYUHBI 3JICMCHTOB MHOTOI'PaAHHHUKOB W TCJI BPpAIICHU, 00BEMEBI U TIomaan
HOBCpXHOCTeﬁ MHOT'OTPpaHHUKOB M TCJI BpAlICHUA, TCOMCTPUUCCKHUX TCJII C IPUMCHCHHUEM
bopmyu;

CBO6OI[HO OICpHUpPOBATH MOHATUAMHU, CBA3AHHBIMU C KOM6I/IHaIII/I$[MI/I TCJI BpalllCHUA H
MHOTOTPaHHUKOB: MHOTOTPAHHUK, BIHMCAHHBIM B cepy U OMNUCAHHBIM OKOJIO cdepsl,
cdepa, BIMCaHHAs B MHOTOI'PAaHHUK WUJIM TEJIO BpPAILlEHUS;

BBIUYUCIIATE COOTHOIICHHA MCKAY ILIOMAAAMMA HOBerHOCTCﬁ H 00BEMaMU HOI[O6HI>IX
TeJI;

n300pakaTb H3y4daeMble (UIypbl, BBINOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEeXH U3
PHCYHKOB MPOCTBIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS Tel
BpallleHus;

U3BJIEKaTh, UHTEPIIPETUPOBATh U NMPEOOPa30BBIBATH MH(GOPMAIUIO O MPOCTPAHCTBEHHBIX
reoMeTpruuecKux (PUrypax, mpeacTaBICHHYIO Ha YepTeKaX U pUCYHKaX;

CBOOOJHO ONEPUPOBATH IIOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATD OIICpAllMU HAJT BEKTOPAMU;

3a/1aBaTh IUIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOpJMHAT;

pelmaTte TeOMETPUUYECKHE 3aJaud  Ha BBIYMCIEHUE YIVIOB MEXAY MpSIMBIMH U
IUIOCKOCTSIMH, BBIYUCIIEHUE PACCTOSIHMM OT TOYKM JO IUIOCKOCTH, B LI€JIOM, Ha
MMPUMEHCHUEC BEKTOPHO-KOOPANHATHOI'O ME€TOAA IMTPU PCUICHUU



CBOOOIHO OMEPUPOBATH MOHATUSMHU, CBSI3aHHBIMU C JIBIDKCHHEM B IIPOCTPAHCTBE, 3HATH
CBOMCTBA JIBIKCHHIA,

BBITIOJHATh HM300paKEHUST MHOTOTPAHHWKOB W TN BpAIICHHUS MPU MAPAILICITHBHOM
MEPEHOCE, IEHTPAILHON CHUMMETPUU, 3EPKATBHONH CHUMMETPUU, TPU MOBOPOTE BOKPYT
psIMOH, MpeoOpa3oBaHuUs MOT00US;

CTPOUTH CEUYCHUS MHOTOTPAHHUKOB M TEJl BPAIICHUS: CCUCHUs UIHH P (TapaJIeIbHO U
NEPICHIUKYIIIPHO OCH), CEUeHHUs KOHyca (TapauiebHbIe OCHOBAaHUIO W TPOXOSIINE
Yyepe3 BEpUIMHY), CCUCHHS 11apa;

UCIIONIb30BAaTh METO/Bl TOCTPOCHHS CEUYCHHI: METOJ CJEJO0B, METOJ BHYTPEHHETO
MIPOSKTUPOBAHUS, METO/T TIEPEHOCA CEKYIICH MIOCKOCTH;

JIOKa3bIBaTh T€OMETPUYCCKHUE YTBEPIKICHUS;

NPUMEHATh TeOMETpUUecKue (akTbl Ui PpEHICHUS CTEPEOMETPHUECKUX — 3ajad,
NPEIIOIArafoIluX HECKOJIbKO IIArOB PEHICHHUsS, €CIIM YCJIOBUS TPUMECHEHUS 3a/laHbl B
SIBHOW W HESIBHOU (hopMme;

pemiath 3amadd Ha JIOKa3aTeJbCTBO MATEMAaTUYECKMX OTHOIICHUH H HAXOXKICHHE
TEOMETPHUYCCKUX BEIIMYUH;

NPUMEHSTh MPOTPaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIC CUCTEMBI MPHU
PELICHUH CTEPEOMETPUICCKUX 3a/1a4;

MPUMEHSTH TIOJyYeHHBIC 3HAHUS HA MPAKTUKE: CPABHUBATH, aHAIM3UPOBATH U OICHUBATH
peabHBIC CHUTYAIlMH, IPUMEHSATh U3YYCHHBIC MOHSTHS, TCOPEMBI, CBOKWCTBA B MPOIIECCE
MOUCKA PEIICHUS MaTeMaTHYeCKH C(OpMyIMpOBaHHONW MPOOIEMbI, MOJCIUPOBATH
peabHBIE CHUTyalldd Ha S3BIKE TEOMETPUHU, HCCIICIOBAaTh IOCTPOCHHBIC MOJEIH C
UCIIOJIb30BAHUEM T€OMETPHUYCCKUX TIOHSATHA M TEOpEeM, arrapara aireOpbl, peliaTh
MPAKTUYECKHE 3aJ1a4H, CBSI3aHHBIC C HAXOXKJICHHEM I€OMETPHUCCKHUX BEIIMYUH;

UMETh MPEICTABICHHUSI 00 OCHOBHBIX 3Talax Pa3BUTHS M€OMETPUHM KaK COCTABHOW YacCTH
byHIaMeHTa pa3BUTHSI TEXHOJIOTHA.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne duaekTpoHHbIe (LM (poBHIE) 00pa3oBaTebHbIE
u/n HaumeHoBaHue pa3/iejioB M TEM NPOTrPAMMBbI KosaunuyecTBo pecypesI
qacoB

1 BBencHue B crepeoMeTpuio 23 https://edu.skysmart.ru/teacher/homework/tududotano
2 B3anMHoe pacrioioykeHue IpSIMbIX B IIPOCTPAHCTBE 6 https://edu.skysmart.ru/teacher/homework/tududotano
3 [TapaniebHOCTh IPSIMBIX H IJIOCKOCTEH B IPOCTPAHCTBE 8 https://edu.skysmart.ru/teacher/homework/tududotano
4 [eprieHAUKYIIPHOCTH MPSIMBIX U TIIOCKOCTEH B IIPOCTPAHCTBE 25 https://edu.skysmart.ru/teacher/homework/tududotano
5 VTIIbI U pacCTOSIHUS 16 https://edu.skysmart.ru/teacher/homework/tududotano
6 MHororpaHHUKH 7 https://edu.skysmart.ru/teacher/homework/tududotano
7 BekTopsl B IpocTpaHCcTBE 12 https://edu.skysmart.ru/teacher/homework/tududotano
8 [ToBTOpEeHUE, 0000IICHNE U CHCTEMAaTH3aLUs 3HAHUI 5 https://edu.skysmart.ru/teacher/homework/tududotano

OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 102

11 KJIACC

Ne Koauyecrso JyieKTpOoHHBbIE (HU(pPOBBIE) 00pa3oBaTeIbHbIE

o/ HanmeHnoBaHue pa3jeioB 4 TeM NPOrpaMMbl 4acoB pecypesI
1 AHanuTH4ecKasi reoMeTpHus 15 https://edu.skysmart.ru/teacher/homework/tududotano
2 [ToBTOpEeHUE, 0000IICHNE U CHCTEMAaTH3alUs 3HAHUI 15 https://edu.skysmart.ru/teacher/homework/tududotano
3 OO0BEM MHOTOTpaHHHKA 17 https://edu.skysmart.ru/teacher/homework/tududotano
4 Tena Bparienus 24 https://edu.skysmart.ru/teacher/homework/tududotano
5 [Tnomamy moBepXHOCTH U 00BEMBI KPYTJIBIX TEI 9 https://edu.skysmart.ru/teacher/homework/tududotano
6 JIBYOKEeHUS 5 https://edu.skysmart.ru/teacher/homework/tududotano
7 [ToBTOpEeHMEe, 06001IeHNE U cUCTeMaTH3allvsl 3HAHUI 17 https://edu.skysmart.ru/teacher/homework/tududotano

OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102
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YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MNPOLIECCA
OBSA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI U151 YYEHUKA
e MaremaTrka: anreOpa u Havyaja MaTeMaTH4YEeCKOTO aHanu3a, reomerpus. ['eomerpus. 10-
11 kmaccer: yue0. s 001eo0pa3oBaT. OprimHU3auii: 0a30BbIi U yrayos. yposau/ JI. C.
AtanacsH u 1p. - M.: IIpocsenienue, 2019

METOANYECKHUE MATEPUAJIBI IJIS YUUTEJIA

e MaremaTuka: anredpa u Hayania MaTeMaTHYECKOro aHalln3a, reoMeTpus. ['eomeTpus :
10—11-e kyacchl : 6a30BBIN U YIITYOJIEHHBI YPOBHHU : METOIUYCCKHUE PEKOMEHAAITNH K
yuebHuky JI. C. Atanacsina, B. @. byry3osa, C. b. KagomiieBa u 1p. — Mocksa :
[Ipoceemenue, 2023. — 38 c.

e MaremaTnka: anredpa v Hadyajaa MaTeMaTHIECKOTO aHAIN3a, TeoMeTpus. [ eomerpus :
10—11-e xmaccel : yriayOnE€HHBIA yPOBEHB: METOINYECKHE PEKOMEH IAINH K Y4eOHUKY

A. T'. Mepsnska, 1. A. Homuposckoro, B. b. [TonsikoBa — Mocksa : [Ipocsenienue,
2023. — 38 c.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
O0pazoBarenbHas oHnaiiH-mardopma edu.skysmart.ru



