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INOACHUTEJIbBHAS 3AIINCKA

['eomerpus sBIsSETCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
00pa3oBaHus, TaKk Kak 00ecreunBaeT BO3MOXKHOCTh U3Y4EHUS AUCHUIUINH €CTECTBEHHO-HAyYHOU
HalpaBIEHHOCTU M IMPEIMETOB I'yMaHUTAapHOro Iukia. IlockosibKy JIorndyeckoe MBbIIIICHHUE,
dopmupyeMoe TpH HM3YYeHUH OOYYArOIIMMHUCS TOHSATHHHBIX OCHOB T'€OMETPUH, IpPH
JI0Ka3aTeIbCTBE TEOPEM M IIOCTPOEHMM LENOYKU JIOTMUECKUX YTBEP)KIACHUH IpU pelIeHUn
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUIaTh U ONPOBEPraTh TI'MIIOTE3bl HEMOCPEACTBEHHO
UCIIOJIb3YIOTCS TIPU PEIIEHUM 3a]ad €CTECTBEHHO-HAY4YHOrO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3aja4.

Ilenb ocBoeHMsl mporpaMmbl yueOHOro kypca «l'eomerpusi» Ha yriayOiaEHHOM ypOBHE —
pasBUTHE HHIMBHyalIbHBIX CIIOCOOHOCTEH OOYy4aroIMXCsl MpPU H3YYEHUM TIE€OMETpUH, Kak
coCTaBJIAIOLICH NpeaMeTHON obnactu «MaremaTuka W MHQOpPMATHKa» 4Yepe3 obecreyeHue
BO3MOXXHOCTH TPUOOPETEHHsI M HUCIOJIb30BaHUS Oosee TIyOOKMX TeOMETPUYECKHX 3HAHUU U
NeHCTBUH, CIeNM(UIHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIIEUIHOTO MPO(EeCCHOHAIBLHOTO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BaHUEM MaTeMaTHKH.

[TpropuTeTHBIMHU 3a/la4aMu Kypca F€OMETPUU Ha YTiyOJIEHHOM YPOBHE, PaCIIUPSIFOIIUMU
U YCUJIMBAIOUIMMU Kypc 0a30BOr0 YpOBHSI, SABJISIOTCS:

paclIMpeHue NPEACTaBICHUS O T[EOMETPUM KaK 4YacTh MHUPOBOH KYJIbTYphl H
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H F'€OMETPHH C OKPYKAIOIIUM MUPOM;

dopMHpoBaHHE NPEICTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak O BaXKHEHIIMX
MaTeMaTUYeCKUX MOJENSAX, I[O3BOJISIIOIIMX OMNMCHIBaTh W H3y4aTh pa3Hble  SBICHUS
OKpY’KaloIIero MHUpa, 3HaHHE MOHATHUMHOrO amnmapara mno pasaeny «CrepeoMmerpus» yd4eOHOro
Kypca r€OMEeTpHH;

(dbopMHpoBaHHE YMEHHSI BJIa/IeTh OCHOBHBIMM MOHATUSAMHU O MPOCTPAHCTBEHHBIX (pUTypax
U UX OCHOBHBIMU CBOWCTBAaMH, 3HAHHE TeopeM, (POpMyd W yYMEHUE HX NPUMEHATh, YMEHHS
JTOKa3bIBaTh TEOPEMbI U HAXOUTh HECTAHAAPTHBIE CIIOCOOBI pELICHUS 3aay;

dopMHpoBaHHE YMEHHs paclo3HaBaThb Ha 4YepTekaX, MOJENSAX U B PEATbHOM MHUpE
MHOTOTPaHHMKH U Te€Jla BPALIEHUsI, KOHCTPYMPOBAaTh T€OMETPUUECKUE MOJEIIN;

q)OpMI/IPOBaHI/Ie ITIOHUMAaHU BO3MOXHOCTH AKCHUOMAaTUYCCKOI'O IMOCTPOCHUMA
MaTeMaTUYeCKUX TEOpHil, (OopMHUpOBaHME MOHMMAHUS POJU AKCMOMATUKH NIpPU IMPOBEIECHUU
pacCyKIeHUN;

dopmMHpoBaHHE YMEHHs BIaJE€Th METOJAMH JI0OKa3aTeIbCTB M aJITOPUTMOB pEIICHUS,
YMEHUS HX MPUMEHATh, IPOBOJUTH JOKA3aTeNIbHBIE PACCYXIEHUS B XOAE pEUICHUs
CTEpEOMETPUYECKUX 33Jad U 3aJad C MPaKTHUYECKUM cojepkaHueM, (opMHupoBaHHE
OpEeJCTaBICHU O HEOOXOAMMOCTH JI0Ka3aTeIbCTB INpU OOOCHOBAHMM MAaTEeMaTHYECKHX
YTBEPKICHUM U POJIM aKCUOMATUKHU B IIPOBEACHUU JACAYKTUBHBIX PACCYKICHUM;

pa3BUTHE M COBEPIIEHCTBOBAHME WHTEIJIEKTYaJIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEN
oOyJaromuxcsi, IMO3HAaBaTEIbHOW aKTUBHOCTH, HCCIEI0BATEIbCKUX YMEHHH, KPUTUYHOCTH
MBIIUICHUs, HHTEpECa K U3yYEHUIO T€OMETPUH;

¢dopmupoBaHrue (HYHKIMOHAJIBHOW T'PAaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHU: yMEHHS
pacro3HaBaTh IPOSIBICHUS TE€OMETPUYECKMX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHbIX JKU3HEHHBIX CUTYALUsIX W MPU U3YYEHHUM JIPYTUX Y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEW, MOJEIUPOBAHUS pEaJIbHbIX CHUTYallUi, HMCCIIECIOBAHUS
IIOCTPOEHHBIX MOJEJIEH, MHTEPIIPETALMH ITOJyYEHHBIX PE3yIbTaTOB.



OCHOBHBIMHU COJIEP)KATEeIbHBIMUA JIMHUSAMH ydeOHoro kypca «['eomerpumsi» B 10-11
Kjaccax sABIArOTCA: «IIpsiMble M IUIOCKOCTH B IIPOCTpaHCTBE», «MHororpanHukm», «Tena
BpanieHus», «BeKTOpbl U1 KOOpAMHATHI B IPOCTPAHCTBEY, «J{BHKEHUS B IPOCTPAHCTBEY.

ChopmymnupoBannoe Bo ®PI'OC COO TtpebGoBaHHE «yMETh ONEPUPOBATH MOHITHIMUI,
pelieBaHTHBIMU T€OMETpUU Ha yriayOon€HHOM ypoBHe oO0yuyeHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJICpXKATENbHBIM JIMHUSAM y4eOHOTrO Kypca, a (OpPMHpPOBAHHE JIOTHUECKUX YMEHHU
pacripefiesiieTcsi He TOJBKO 10 COJACPXKATENbHBIM JIMHUSM, HO W MO TojaM OOy4YCHHS.
Copepxanue o00pa3oBaHHs, COOTBETCTBYIONIEE IPEIMETHBIM  pe3yJbTaTaM  OCBOCHHS
®enepasibHON pabouell MporpaMMebl, pacrpeneiEHHbIM M0 ToAaM 00y4YeHus, CTPYKTYpPHUPOBAHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPHUHIUIUAIBHBIM BOIMpPOCaM OOydJaromuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO I03BOJISIET OPraHU30BaTh OBJIAJEHUE T€OMETPUUYECKUMU
MNOHATUSIMA U HABBIKAMHU TIOCJTIEIOBATEIBHO M IOCTYIMATENbHO, C COOJIIOJICHUEM MPUHIUIA
MPEEMCTBEHHOCTH, a HOBbIE 3HAaHHUA BKIIOYaTh B OOIIYyI0 CHUCTEMY T'€OMETPHUUYECKUX
MIPEACTABICHUN 00YJaroOIUXCsl, pacliupssi U yriiyossisi e€, o0pa3ysl MPOUYHbIE MHOXKECTBEHHbIC
CBSI3H.

[Tepexon K U3y4EHHUIO T€OMETPUH HA YTIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3marth ycnoBus s auddepeHnmanuu  00ydeHHs, MOCTPOCHUS WHAMBHUAYAIbHBIX
o0pa3oBaTeNbHbIX Iporpamm, oOecrneuuTbh yriayOn€HHOe U3y4yeHHUE TEOMETPUM  Kak
cocTaBJstolell yueOHoro npeamera «MaremaTukay;

MOJTOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3yYeHUs MaTeMaTUKU ¢ YYETOM BBIOOpa
Oynymeil npodeccuu, odecrieurnBas MPEeeMCTBEHHOCTh MEXAY OOIIUM U MpodeccrOHAIbHBIM
o0pa3zoBaHHEM.

Ha wusyuenune yuebHOro xypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe oTBoautcsa 204
yaca: B 10 kmacce — 102 yaca (3 yaca B Henento), B 11 kiacce — 102 ygaca (3 gaca B Hezienio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTEpeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBo. [lonaTne
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUM: aKCHOMBI CTEPEOMETPHHU U CIIEJICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECs, MTapaJICIIbHbIE U
CKpeluBaroImuecs npsamele. [Ipu3Haku cKpemnBaOmuUXcs OpaMbIX. [lapanenbHOCTh IPSMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IApaUICIIbHBIE IIPSMBIE B IIPOCTPAHCTBE, NAPAUIEIBHOCTh TPEX
OPSAMBIX, ApaJUICIBbHOCTh NPSAMOM M INIOCKOCTH. [lapamuiennbHOE W LEHTpaIbHOE
IpOEeKTHpOBaHue, n3odpaxxkenue ¢uryp. OCHOBHbIE CBOMCTBA MapajIeIbHOTO MIPOEKTUPOBAHMUSL.
N300paxkenue ¢puryp B napauiesibHOM MPOEKIMU. YTIIbl C COHAPABICHHBIMU CTOPOHAMH, YTOJl
MEXAYy NPSAMBIMA B IPOCTPaHCTBE. llapayenbHOCTh IJIOCKOCTEN: NapajljiebHbIe IUIOCKOCTH,
CBOWCTBA MapaJIeNbHBIX TIOcKocTer. [IpocTeiimme npocTpaHCTBEeHHBIE (PUTYPBI HA TUIOCKOCTH:
TETpa3p, NapajuleIeIuIe], IOCTPOSHUE CEUCHU.

IlepneHAUKYIAPHOCTE IPSAMOM M IIJIOCKOCTH:  IEPIEHIAUKYISAPHBIE IPsAMBIE B
IIPOCTPAHCTBE, NPSIMbIE IApPAUICIbHBIE W IEPHEHIUKYISPHBIE K IIOCKOCTH, IIPU3HAK
NEPHNEHAUKYJIIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMON NEPHEHAUKYJISPHON
IUIOCKOCTH. OpTOroHanbHOE MPOEKTUpOBaHUE. [lepneHauKynsap U HaKIOHHBIE: PACCTOSHUE OT
TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSIMOM J10 IVIOCKOCTH, MPOEKIU (PUIYPBhI HA IJIOCKOCTb.
IlepneHuKyISIPHOCTD TUIOCKOCTEN: IPU3HAK MEPIEHIUKYISIPHOCTH IBYX ILUIOCKOocTel. Teopema
0 TPEX MEPHEHAUKYIAPAX.

VYTIuibl B IPOCTPAHCTBE: YIOJI MEXAY MPSAMOH U IUIOCKOCTBIO, IBYTPAHHBIA YT OJ1, IMHEWHBIN
yroJl JIBYIpaHHOro yria. TpéxrpaHHslii M MHOrorpaHsbie yribl. CBOHCTBa IIOCKUX YIJIOB
MHOrorpaHHoro yrja. CBONCTBa IJIOCKMX W JBYTPaHHBIX YIJIOB TPEXTPAHHOTO yria. TeopeMbl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHuororpanHuKu

Bunbl MHOrOrpaHHHMKOB, pa3BEpTKa MHororpaHHuka. IIpusma: n-yroapHas npusMma,
npsiMasi 1 HAaKJIOHHAs MPHU3MbI, OOKOBas M IOJIHAs MOBEPXHOCTh Npu3Mbl. [lapannenenumnen,
NPSMOYTOJIBHBIA MapajulesIeNiNel W ero coWcrBa. KparTyaillime nyTH Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Diinepa. IIpoctpanctBenHas Teopema Iludaropa. Ilupamumma: n-
yrojibHasi NUpaMuia, NpaBuibHas U yceu€HHast mupamubl. CBoiicTBa pédep 1 OOKOBBIX TpaHei
MpaBUIBbHON TNUpamubl. [IpaBuiIbHBIE MHOTOTpAaHHHKH: IMPAaBHIbHAs NpPHU3Ma M IpaBUIbHAs
NUpaMuJia, paBUiIbHAS TPEYroJibHAsg MUpaMUa U IPaBUIbHBIN TeTpasap, kyO. [Ipencrasnenue
O MPAaBWIBHBIX MHOTOI'PAaHHUKAX: OKTa’p, NOAEKAdAP U UKOCADIP.

Brruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: p&0pa, nuaroHaiu, yrisl. [lnomans 6okoBoi
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSMOM NPHU3MBI, IUIONIAJb OCHOBAaHWW, Teopema O
OOKOBOM TMOBEPXHOCTH TPsAMOM mpu3Mmbl. [lnomans OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
[IPaBUJILHOM MUPAMUJIBI, TEOPEMA O ILIOIIAN YCEUEHHON MUPAMUIBI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPABUIIbHBIX MHOI'OIPAHHUKOB.
CuMmMeTpuss B TNPaBUIBHOM MHOTIOIPDAaHHUKE: CHMMETPHS IapajulelICUIend, CHMMETPHs
IIPABWIBHBIX IIPU3M, CHMMETPHSI IPABUIbHON TUPAMU/IBL.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

IloHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOD, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIC, COHANPABICHHBIE W IPOTHBOIIOJIIOKHO HAIPABIEHHBIE BEKTOPBL. PaBeHCTBO
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BEKTOpOB. JleCTBUS C BEKTOpaMH: CJIOXKEHHE M BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKHMX
BEKTOPOB, YMHO)XEHHME BeKTOpa Ha uuncio. CBoicTBa cioxkeHus BeKTopoB. CBolicTBa
YMHOX€EHHS BEKTOpa Ha uyucio. [loHaTne komiuianapHsle BeKTOpbl. [Ipu3Hak koMIuiaHapHOCTH
Tpéx BekTopoB. [IpaBuno mnapamnenenunena. TeopemMa O pas3oKEHMHM BEKTOpa IO TPEM
HEKOMIUJIAaHapHbIM ~ BeKTopaM. lIpsMoyrosnbHas cucremMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunarsl BekTopa. CBA3b MeX1y KOOpAMHATAMHU BEKTOpAa U KOOPJAMHATAMH TOYEK. YTOJ
Mexy BekTopamu. CKaasipHOE IPOU3BEJCHUE BEKTOPOB.

11 KJIACC

Tesa BpaleHus

[ToHATHS: UWIMHAPUYECKAs IOBEPXHOCTh, KOHUYECKAash IOBEPXHOCTh, chepuyeckas
IIOBEPXHOCTh, OOpasyouue MnoBepxHocTed. Tema BpalleHMs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, chepa, map. Bzaumnoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTellbHas MIOCKOCTh K
cgepe. M300paxeHue Ten BpallleHUs Ha MII0CKOCTU. Pa3BépTka nunuHapa u konyca. CuUMMeTpust
ctheps! 1 mapa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME NHPSIMOYTOJIBHOTO
napajenenunena U cieactsus u3 He€. OO0bEM NpAMOM M HAKIOHHOM NPU3MBI, IUIUHIpPA,
nupaMuibl 1 KoHyca. OObEM 11apa U apoBOTr0 CETMEHTA.

KomOunanuu Ten BpalieHuss U MHOrorpaHHukoB. [Ipu3ma, BmnMcaHHas B IWJIHHAD,
onucaHHas okojio LwiuHApa. [lepeceuenue cdeprl u mapa ¢ miockoctero. Kacanue mapa u
cdepsl I10cKOCThI0. [IoHATHE MHOTOIpaHHKKA, OIIMCAHHOT'O OKOJIO cepsl, chepsl, BIMCAHHON B
MHOTOTPaHHUK WJIN TEJIO BPALICHHUSI.

[Inomanp MOBEpXHOCTH LMIMHApA, KOHYca, Iutomaas chepel u e€ yacteil. [logobue B
npoctpadctBe. OTHomeHne 00BEMOB, IUIOMAAEH MOBEpXHOCTEH MOAOOHBIX  QUryp.
[TpeoOpa3oBanue momodusi, romoreTus. PemeHue 3amad Ha IUIOCKOCTH C MCIOJIB30BaHHEM
CTEpPEOMETPUUYECKIX METOJIOB.

[TocTtpoeHne ceyeHUI MHOTOTPAHHUKOB W TEJI BpAIICHUS: CEYEHUs MWIMHApA
(mapayuielbHO W TMEPIEHAMKYISIPHO OCH), CEYEHHUs KOoHyca (mapajjiesibHble OCHOBAaHHIO U
POXOJAILINE Yepe3 BEepIIMHY), CEYEHMs IIapa, METOAbI IMOCTPOEHUS CEYEHHUH: METOJ CIIEIOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METOJ] IEPEHOCA CEKYILEH TIIOCKOCTH.

BexTOopbl M KOOPpAUHATHI B IPOCTPAHCTBE

BexTops! B npocTtpancTBe. Onepanuu Haj BEKTOpaMU. BEKTOpHOE yMHOXEHHE BEKTOPOB.
CBolicTBa BEKTOPHOrO YMHOXEHHA. [IpsmoyronpHas cucremMa KOOpPAMHAT B IIPOCTPAHCTBE.
Koopaunats! BekTopa. Pa3noxenue Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpHU
pEIIeHNU T€OMETPUYECKUX 3a/1ay.

JIBH2KeHHS B IPOCTPAHCTBE

JBwxkenust mpoctpancTBa. OrtoOpaxkenus. JIBwkenus u paBeHCTBO ¢uryp. OOmme
CBOMCTBA JIBM)KECHUH. Buabl NBM)KEHMI: INapajuIeIbHBIN IEPEHOC, LEHTpaJbHAasi CHUMMETPHS,
3epKajibHasi CHMMETpHUsI, TOBOPOT BOKPYT npsimoit. IIpeoOpazoBanus nogodus. [psmas u chepa
Olinepa.



IINTAHUPYEMBIE  PE3YJIbTATBI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPHSI» (YIJYBJIIEHHBIA YPOBEHb) HA YPOBHE CPEJHEIO
OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpaxaanckoe BOCIUTAHME:

c(OPMUPOBAHHOCTh TPAXKIAHCKONH TO3UIMHM O0y4yaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJI€HA POCCHMCKOTO OOIIECTBa, IIPEICTABICHUE O MATEMaTHYECKUX OCHOBAX
(OYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBJICHHH, MPOIEAYP TPakIaHCKOTO OOIIeCTBa
(BBIOOpBI, OMPOCHI U APYroe), YMEHHUE B3aUMOJICHCTBOBATh C COLUAIBHBIMA HHCTUTYTAMH B
COOTBETCTBHUH C UX (PYHKIMSIMHU U HA3HAYCHHUCM;

2) IaTPUOTHYECKOE BOCTIUTAHUE:

c(OpPMUPOBAHHOCTh  POCCHMCKOW TIPaXTAHCKOW HJICHTHUYHOCTH, YBAKEHUS K
MPOILJIOMY ¥ HACTOAIIEMY POCCHUHCKOW MaTEeMaTUKH, IIEHHOCTHOE OTHOIICHHE K
JOCTUKECHHUSIM POCCHMCKMX MAaTEMaTUKOB H POCCHMCKOM MAaTreMaTHYECKOW IIKOJIbI,
WCIOJIb30BaHUE ITHX JOCTI)KCHUN B APYTUX HAyKaxX, TEXHOJOTHIX, chepax IKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHWE JIYXOBHBIX IIEHHOCTEH POCCHICKOr0 Hapoja, CGHOPMHPOBAHHOCTH
HPAaBCTBEHHOT'O  CO3HAHMS, OSTUYECKOTO TIIOBEIEHUS, CBSI3aHHOTO C MPaKTUYECKUM
MIPUMEHEHUEM JIOCTUKEHUN HAYKU U JIESITEIbHOCTBIO YYEHOTO, OCO3HAHUE JJUYHOTO BKJIA/JIA B
MIOCTPOCHUE YCTOHYHUBOTO OYIYIIETO;

4) 3cTeTHYeCcKoe BOCIUTAHME:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYAs OCTETHUKY MaTeMaTUYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/Jay, pEUICHUH, pacCyKIeHHI, BOCIPUUMYHBOCTH K
MaTeMaTUYECKUM acleKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pusznyeckoe BoCIUTAHUE:

c(hOPMUPOBAHHOCTh YMEHHSI TPUMEHSATh MAaTeMAaTHYEeCKHUE 3HAHUS B HMHTEpecax
3I0pOBOTO M 0€30macHOro odpasa >KM3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO
(3mopoBoe UTaHKe, COATAHCUPOBAHHBIN PEXXUM 3aHITHI U OT/IbIXA, peryisapHas Gusndeckas
aKTUBHOCTH), (PM3MUECKOE COBEPIICHCTBOBAHKE MPH 3aHATUAX CIIOPTUBHO-03J0POBUTEITHHOM
NEeSTETbHOCTBIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPYAy, OCO3HAHHE IEHHOCTU TPYAONIOOUS, WHTEpPEC K pa3IU4IHBIM
chepam TpoecCHOHANBHON  JESTeNbHOCTH, CBSI3aHHBIM €  MaTeMaTUKod u  eé
MPUIOKEHUSMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oynymiedt mpodeccun wu
pea30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIUIAHBI, TOTOBHOCTH U CIIOCOOHOCTH K
MaTeMaTHYeCKoMy OOpa30oBaHUI0O M CaMOOOpPa30BAHHMIO HA TMPOTSHKEHWH BCEH IKU3HH,
TOTOBHOCTh K AKTHMBHOMY YYacTHIO B pENICHWW MPAKTUUECKHX 3a7ad MaTeMaTHYeCKOU
HaIpaBJIEHHOCTH;

7) 3K0JI0OTHYeCKOe BOCTIMTAHHUE:

c(OPMUPOBAHHOCTh JKOJOTHYECKONW KYIbTYpbl, MMOHUMAaHHE BIHUSHUS COLUAIBHO-
SKOHOMUYECKHUX MPOIECCOB HA COCTOSHHE MPUPOJHONW W COIMAIBHOW CpPENbl, OCO3HAHHE
I00ANTBHOTO  XapaKTepa OSKOJOTHMYECKHX TMpoOJieM, OpHEHTAIMs Ha TMPUMECHCHHE
MaTEeMaTHYeCKUX 3HAHUW [UIsl pelIeHHsl 3afad B O0JIACTH OKPYXKAIolel Cpensl,
MJIAHUPOBAHUE MOCTYIKOB U OLEHKH X BO3MOKHBIX MMOCIEACTBUH JIsi OKPYXKAIOIIEH Cpebl;
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8) HeHHOCTH HAYYHOr 0 O3HAHUS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOINECTBEHHOW IPAKTUKH, MOHMMAaHHWE MaTeMAaTHYCCKOM HAyKH Kak
chepbl YeIOBEYECKON JEATCIIBHOCTH, JTaloB e pPa3sBUTHS W 3HAYMMOCTH JUIS Pa3BUTHS
[MBUJIM3AI[MU, OBJIAJICHUE S3BIKOM MATEMaTUKH W MaTeMaTHYECKOW KYIbTypoll Kak
CPEICTBOM TMO3HAHUS MHpPA, TOTOBHOCTh OCYIIECTBJISATH MPOCKTHYIO M HCCIIEIOBATEIBCKYIO
NEeSATEIbHOCTh MHIUBUYaIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBIE YHHBeEPCAIbHBIC YUeOHbIe 1eHCTBUS

Ba3oBble Jlornueckue AeicTBUSA:

BBIABJIAThE M XaPAKTCPU30BATh CYIICCTBCHHBLIC MPHU3HAKKW MATCMATUUYCCKUX O6”I)€KTOB,
MOHATUM, OTHOLIEHUH MEXAy NOHATUSIMH, (OPMYJIUPOBATh ONpPEIECICHUS TOHATHUH,
yCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK KilaccU(UKAIMKM, OCHOBaHMS HIJs 000OIIEHUS U
CpPaBHEHUs1, KPUTEPUU IPOBOJUMOTO aHAIM3A;

BOCIIPUHUMATh, (POPMYIUpPOBaTh U MPEOOPa30BHIBATH CY)KICHHS: YTBEPAHUTEIbHBIE U
OTpHUIIATENbHBIE, €IMHUYHBIC, YACTHBIC U O0IIKE, YCIOBHbIE;

BBISIBJISITH MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpEUHsI B PaKTax,
JTaHHBIX, HAOMIOACHUSIX W YTBEPXKACHUAX, TpeuiaraTb KPUTEPUU JJi1  BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

ACJIaTh BBIBOABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, AJCAYKTHUBHBIX U HMHIAYKTUBHBIX
YMO3aKJIFOUEHUH, YMO3aKIIIOUEHH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITENILHO JJOKA3aTeNbCTBA MAaTEMAaTHUYECKUX YTBEPKACHUH (TIpsiMble
U OT MPOTHUBHOIO), BBICTPAUBATh apryMEHTALIUIO, MPUBOAUTH MPUMEPHl U KOHTPIPUMEDHI,
000CHOBBIBATL COOCTBEHHEIE CYKIACHUA U BBIBOIEI,

BbIOMpPATh CMOCOO pemieHus: y4eOHOM 3ajayu (CpaBHUBATh HECKOJIBKO BapHaHTOB
pemieHusi, BbIOMpaTh HambOosee MOAXOMANIMHA C YYETOM CaMOCTOSITEIBHO BBIJEIEHHBIX
KpUTEPHEB).

Ba3oBble nccienoBarejbckue 1elCTBUA:

HCIIOJIb30BAaTh  BONPOCHI  KaK  HCCIENOBAaTEIbCKMM ~ MHCTPYMEHT  I[O3HAHUSA,
¢dbopMynHMpoBaTh BOMPOCH, (UKCHUPYIOIIME MPOTUBOpEYHe, MpodieMy, YCTaHABIMBAThH
HCKOMO€ U JaHHOC, (bOpMI/IpOBaTI) THUIIOTE3Y, apryYMCHTUPOBATH CBOIO ITO3HUIINIO, MHCHHUC,

MMPOBOAUTE CaMOCTOATCIBHO CHJ'IaHI/IPOBaHHI)II\/'I OKCIICPUMCHT, HCCICAOBAHHUE II0
YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro OObEKTa, SIBICHUS, MPOLECCa, BHISBICHUIO
3aBUCUMOCTEH MeX]ly 00BEKTaMH, SIBICHUSMH, IPOIIECCAMH;

CaMOCTOATENbHO  (popMynupoBaTh O00OOIIEHUS W  BBIBOJIBI 10  pe3yjbTaTaM
MPOBEAEHHOTO HAONIOICHUS, UCCIIEJOBaHMsI, OIICHUBATh JIOCTOBEPHOCTh MOJYyYEHHBIX
pe3yJIbTaToB, BEIBOJIOB U 0000IEHHIA;

IIPOrHO3MPOBATh BO3MOKHOE Pa3BUTHE MIPOLIECCA, & TAK)KE BBIABUTATh MIPEIIOJIOKEHUS
0 €0 pa3BUTHH B HOBLIX YCJIOBUSAX.

Pa6ora ¢ nundopmanmeii:

BBIABJISITH I[G(I)I/II_II/ITI:I I/IH(l)OpMaLII/II/I, JaHHBbIX, HGOGXOIII/IMLIX AJI1 OTBCTAa Ha BOIIPOC U
JUTSL pELIEHUs 3a1a4H;



BbIOMpaTh HMHQPOPMAIMIO M3 HUCTOYHUKOB PpA3IUYHBIX THUIIOB, AaHAJIU3UPOBATH,
CUCTEeMATHU3UpPOBaTh U HWHTEPIPETHPOBATh HHGOPMAIMIO pA3IUYHBIX BHUAOB U (QopMm
MIPEACTaBICHUS;

CTPYKTYypUpOBaTh HH(OpPMALHUIO, TPEACTaBIATh €€ B pa3iuuHbX (opmax,
WUTIOCTPUPOBATH TpaduuecKH;

OLICHUBATh HAJEKHOCTh HMH(POpPMAIMM IO CaAMOCTOSITENIbHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMmyHHKaTHBHBbIE YHHUBEPCAJIbHbIE Y4eOHbIe 1eiCTBUS

O01menne:

BOCIIpUHUMATL 1 q)OpMYHI/IpOBaTb CYXKACHUA B COOTBECTCTBUU C YCIIOBUAMH U LECIAMU
O6III€HI/I$[, ACHO, TOYHO, 'PaMOTHO BbIpaKaTb CBOIO TOYKY 3PCHHUA B YCTHBIX W IMMCbMCHHBIX
TEKCTax, J1aBaTh NOSCHEHHUS MO XOJy pEeIIeHUs 3aJa4d, KOMMEHTHUPOBATH MOJyUYEHHBIH
pe3yInbTarT;

B X0JIe 00CYXIEHHS 337aBaTh BOIPOCHI 10 CYIIECTBY 00CYKIaeMOii TeMBbI, TPOOIEMBI,
pemaeMoﬁ 3aa4M, BbICKA3bIBATh UACHU, HAICIICHHBIC HA ITOUCK PCIICHMA, COITOCTABJIATHL CBOU
CYXKICHHSI C CYXICHHSIMH JAPYTUX Y4YaCTHUKOB JHaiiora, OOHapy»KuBaTh pasiuuue u
CXOZCTBO MO3UIHI1, B KOPPEKTHOH opMe HOpMyIHpOBaTh Pa3HOTIACHS, CBOM BO3PAKECHHUS;

MNpCACTABIATE PE3YJIbTAaThl PCHICHUA 3ada4u, SKCIICPUMCHTA, UCCIICAOBAHUA, ITPOCKTA,
CaMOCTOSITEJIbHO BBIOMpaTh (opMaT BBICTYIUIEHUS € Y4€TOM 3a7ad IPE3EeHTAlUH MU
0COOCHHOCTEH ayAUTOPUH.

PeryasitTuBHble yHMBepcaJibHbIe y4eOHbIe ieiicTBUS

Camoopranu3anmusi:

COCTABJIATh IUIaH, QJITOPUTM PELICHMs 3a/1a4yM, BHIOMPATh CIIOCOO pelieHHs ¢ y4EToM
UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTHPOBATh
BapHaHTHI PEUICHUH ¢ yu€TOM HOBOM MH(OpMAITIH.

CaMOKOHTPOJIb, JMOLHOHAJIbHBIH MHTEJIEKT:

BJaJIeTh HaBbIKAMM I[O3HABATENBbHOM pe(IeKCUr Kak OCO3HaHUS COBEpLIAEMBIX
JNeUCTBUH M MBICIUTENBHBIX MPOLECCOB, HUX pPE3yJIbTaToOB, BIAAETh CIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJIS IPOIEcca U pe3ysIbTaTa pelleHnss MaTeMaTHUecKOH 3a1auH;

MIPEBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTbH IPU PELIEHUU 33]a4l, BHOCUTh
KOPPEKTHBBl B JESITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HalJIEHHBIX
OLINOOK, BBISIBJIEHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa ILENU U YCIOBHUSIM, OOBSICHATH NPUYUHBI
JOCTUKEHUS] WM HEJIOCTHXKEHUSI PE3y/IbTaTOB AESITENbHOCTH, HaXOAMTh OIIMOKY, JaBaTh
OLIEHKY MTPUOOPETEHHOMY OIIBITY.

CoBMecTHast 1eATEJIBHOCTD:

MMOHUMAaTh M HMCHOJb30BaTh IMPEUMYIIECTBA KOMAHIHOM M WHAMBHIYaJbHON pPabOTHI
MpHU pelleHnu Y4eOHBIX 3a7ad, MPUHUMATh LEJIb COBMECTHOM AESITENbHOCTH, IJIAHUPOBAThH
OpraHU3aIMI0 COBMECTHOM pabOThl, pacpeaensTh BUAbI padoT, 10roBapuBaThCs, 00CYXKIaTh
npolece U pe3yabTaT paboThl, 0000IIaTh MHEHUS! HECKOJIBKUX JIIOICH;

y4acTBOBaTh B IPYIIOBBIX (popmax paboThl (00cykaeHusl, 0OMEH MHEHUH, «MO3TOBBIE
LITYPMBI» U HUHBIE), BBIIOJIHATH CBOIO HacTb PabOThl U KOOPAMHUPOBATb CBOM JAEUCTBHS C
JIPYTUMH YJ€HaMU KOMaHJbl, OI[CHMBATh KAayeCTBO CBOETO BKJIaga B OOLIMI HPOAYKT IO
KPUTEPHIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOCHCTBUSI.



INPEAMETHBIE PE3YJIBTATbBI

K konimy 10 knacca oOyyaromuiicss HAy49uTCs:

CBOOOJHO ONEpPUPOBATh OCHOBHBIMU IOHATHSMU CTEPEOMETPUU IPU PELICHUU
3a/1a4 ¥ IPOBEICHUH MATEMATUYECKUX PACCYKICHU;

IIPUMEHATh AKCUOMBI CTEPEOMETPUM M CIEIACTBUA M3 HUX IPH PELICHUHU
Tr€OMETPUYECKHX 3a/1a4;

KIaccu(UIUpPOBaTh B3aUMHOE  PACIOJOXKEHHE TMPSAMBIX B  IPOCTPAHCTBE,
IIJIOCKOCTEMN B IPOCTPAHCTBE, IPSIMBIX U IJIOCKOCTEH B IIPOCTPAHCTBE;

CBOOOZIHO ONIEpUPOBATH IOHATUSMH, CBS3aHHBIMH C yIJIaMM B IPOCTPAHCTBE:
MEXy IPSAMBIMH B IPOCTPAHCTBE, MEXKAY IIPSIMON U INIOCKOCTBIO;

CBOOO/IHO ONEPUPOBATH MOHATUSAMH, CBI3aHHBIMU C MHOTOTpaHHUKaMU;

cBOOO/JIHO pacrno3HaBaTb OCHOBHBIE BUJbl MHOIOI'DAaHHUKOB (IIpU3Ma, MUpaMH]a,
MPSIMOYTOJIBHBIN Mapajuienenunesn, Kyo);

KJ1accu(UIIpoBaTh MHOTOTPAHHHUKH, BEIOWPAst OCHOBAHMS ISl KIIaCCU(UKAIIHH;
CBOOO/IHO OIEPUPOBATh MOHATHSAMH, CBA3aHHBIMU C CEYEHHEM MHOTOTPaHHHUKOB
IIJIOCKOCTBIO;

BBITOJIHATH TapaJuIeIbHOE, IEHTPATBHOE U OPTOTOHAILHOE TPOSKTHPOBAHUE PUTYP
Ha IJIOCKOCTb, BHIMTOJIHATH H300pakeHUs! GUTYp HA TUIOCKOCTH;

CTPOUTH CEYECHHMS] MHOTOIPDAHHMKOB pAa3JIMYHBIMU  METOJAMH, BBIIIOJIHATH
(BBIHOCHBIE) IUIOCKHE 4YEpPTEXH U3 PHCYHKOB MPOCTHIX OOBEMHBIX (GUIyp: BHJ
CBepXY, COOKY, CHU3Y;

BBIUUCIIATh IUJIOIIAJM MOBEPXHOCTEH MHOTOTPAaHHHUKOB (MpH3Ma, MHpaMuIa),
TeOMETPHUECKUX TeJl C TPUMEHEHHEM (hopMyT;

CBOOOJHO ONEpUpPOBaTh MOHATHAMM: CUMMETpPUS B NPOCTPAHCTBE, LIEHTP, OChb U
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUHN (UTYPBI;

CBOOOJHO  ONMEpPUpPOBATh  IOHATHUSAMH, COOTBETCTBYIOIIMMH  BEKTOpaM U
KOOpJHMHATaM B IIPOCTPAHCTBE;

BBITIOJIHATH AEUCTBUS HaJl BEKTOPaMH;

pemarh 3aJa4d Ha J0KA3aTeIbCTBO MAaTEMaTUYECKUX OTHOLIECHUN U HAXOXKIEHUE
FEOMETPUYECKUX BEIUYMH, IPUMEHSAS H3BECTHBIE METOAbI IIPU PELICHUHU
MaTE€MaTHYECKHUX 3a/1a4 MOBBIIICHHOIO U BBICOKOTO YPOBHS CII0KHOCTH;

IIPUMEHATh  MPOCTEHIINE [IPOrpaMMHBIE cpencrtea WU JJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHCTEMBI IIPU PELIEHUN CTEPEOMETPUYECKUX 3a/1a4;
U3BJIEKaTh,  NpeoOpa3oBbIBATb W HMHTEPIPETUPOBAaTH  MHMOPMAIMIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYypax, IMPEICTaBICHHYI0 Ha YepTekax U
PUCYHKaX;

IIPUMEHATHh TIOJIYyYCHHBIC 3HAHWsS Ha IPAKTUKE: CpPAaBHUBATh W aHAIM3UPOBATh
peanbHbIe CUTyallud, IPUMEHATh U3YUYEHHBIEC IIOHATHS B IIPOLIECCE ITOUCKA PELICHUS
MaTeMaTHYecKu C(OpPMYIUPOBAHHOM MPOOJIEMBbl, MOJAEIUPOBATH  pEAbHBIE
CUTyallUM Ha S3bIKE TE€OMETPHUM, HCCIENOBaTh IIOCTPOEHHBIE MOJEIN C
HCIOJIb30BaHUEM I'€OMETPUUECKHUX MOHATUH U TEOpeM, amrmapaTa aireopbl, pemaTh
IIPAaKTUYECKUE 3a7a4M, CBSI3aHHbIE C HAXOXKICHUEM T€OMETPUYECKUX BEIIUYMH;



HMMETh MPEACTABICHUS] 00 OCHOBHBIX 3Tallax Pa3BUTHS T€OMETPUHM KaK COCTABHOM
yacTu (pyHJAaMeHTa Pa3BUTHS TEXHOJIOTUH.

K xoniry 11 kiacca o0ydarommiicss HAyYUTCS:

CcBOOO/IHO OMEpPUPOBATH MOHSATUSAMH, CBI3aHHBIMU C [HJIMHAPUYECKON, KOHUYECKOM
U chepuyuecKoil MOBEPXHOCTIMH, OOBACHATH CIIOCOOBI TOTYUYEHHUS;

ONEpPUPOBATh TMOHATHSMH, CBSI3AHHBIMM C TeJlaMUd BpAIICHUS: IMJIMHIPOM,
KOHYCOM, cpepoil u mapowm;

pacro3HaBaTh Tejla BpalleHHs (IWIMHApP, KOHYC, cepa W map) u OOBACHATH
CTIOCOOBI OTYYEHUS TEJ BPAIICHUS;

KJ1acCU(UIUPOBATh B3aUMHOE PACIOJI0KEHUE CPephl U MIOCKOCTH;

BBIUUCIISATh BEJIMYUHBI JIEMEHTOB MHOTOTPAHHMKOB M TEJ BpAlLEHUs, 00bEMBI U
IUIOLIA/IA MTOBEPXHOCTE MHOTOTPAHHUKOB U TeJl BpallleHUs, TEOMETPUUYECKUX Tell C
MIPUMEHEHHEM (hOPMYIT;

cBOOO/IHO ONEPUPOBATH MOHATUSMU, CBSI3AHHBIMU C KOMOMHALIUSAMHU TeJl BPAICHUS
M MHOTOTPAaHHHWKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B cepy W OMHMCAHHBIA OKOJIO
cdepsl, cepa, BOUCaHHAS B MHOTOTPAaHHUK WM TEJIO BPAILCHUS;

BBIYHCIIATh COOTHOIICHHSI MEXKIY IUIOMIQJSIMH TIOBEPXHOCTEH H 00BEMamMu
MMOTOOHBIX TEI;

n300paxkaTh M3ydaeMble (UTYPHI, BBIIOIHATH (BBIHOCHBIC) IIJIOCKHE YEPTEIKH W3
PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYDP: BUI CBEPXY, COOKY, CHH3Y, CTPOUThH CEUCHUS
TeJ BpalleHHUS,

U3BJIEKAaTh,  WHTEPIPETUPOBATH W  MpeoOpa3oBbBaTh  WHGOPMAIMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPHUSCKUX (UTYpax, MPEJICTABICHHYI0 Ha YepTeKax U
PHUCYHKaX;

CBOOOJTHO OTIEPUPOBATH MIOHSATHEM BEKTOP B MIPOCTPAHCTBE;

BBITIONHSATH OTEPAIMK HaJl BEKTOPAMU;

3a/1aBaTh IUIOCKOCTh YPaBHEHHEM B JIEKapTOBOM CHCTeMe KOOpAMHAT;

pelaTth TeoOMETPUYECKHE 3a/ladyll Ha BBIYMCICHUE YIJIOB MEXAY MPSMBIMH U
IJIOCKOCTSIMHU, BBIYHCIIEHHE PACCTOSHUI OT TOYKM A0 TJIOCKOCTH, B II€JIOM, Ha
MIPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/Ia MPH PEIICHHH,

CBOOOHO OMEpUPOBATh MOHSITHUSIMH, CBSI3aHHBIMH C JIBXKEHHEM B MPOCTPAHCTBE,
3HATh CBOMCTBA JIBMKCHMIA,

BBHITIONHATh M300pakeHHsT MHOTOTPAHHUKOB M TEN BpAICHUS TPH MapalljieIbHOM
MIEPEHOCE, LEHTPAIbHOM CHMMETpPUH, 3E€pKAIBHOM CHUMMETPUH, IpPH IOBOPOTE
BOKPYT NPSMOiA, TpeoOpa3oBaHus MTOA00US;

CTPOUTH CCUEHUS MHOTOTPAHHMKOB W TeJ BpANICHHUS: CEUCHUS WIMHJIpA
(mapamnenbHO W TEPIeHIUKYISIPHO OCH), CEUYCHHMS KOHyca (MapaieibHbIe
OCHOBAHUIO U MPOXOJSIIKE Yepe3 BEPIINHY), CEUCHHUS I1apa;

UCIOJIb30BAaTh METO/bI MOCTPOEHUS CEUYEHUI: METOJ CIIeZIOB, METOJ BHYTPEHHET O
MIPOEKTUPOBAHMUS, METO]I TIepeHOCa CEeKYILEH MITOCKOCTH;

JIOKa3bIBaTh T€OMETPUYECKHUE YTBEPKICHHUS,

MPUMEHSITh TEOMETpUYEeCKUe (aKThl IS PEIICHUS CTEPEOMETPUYCCKUX 3ajad,
MIPEIOJIATAI0NINX HECKOIBKO IIIaroB PEIICHUS, €CIIA YCIIOBUS MPUMEHEHHS 3aJaHbl
B SIBHOW M HESIBHOU (opme;
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pemaTh 3aJaud Ha J0Ka3aTelbCTBO MAaTEMATUYECKHX OTHOUICHWH M HAXOXKICHHE
reOMETPUYECKUX BEINYNH;

IIPUMEHATH IIPOrpaMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBL
IIPU PEILICHUU CTEPEOMETPHUCCKHX 3a/1ay;

NPUMCHATH IOJTYYCHHBIC 3HAHWA Ha IIPAKTHUKC: CpaBHHBATb, AHAJIMU3UPOBATHL H
OLICHMBATh pEaJbHbIC CUTYallUH, NPUMEHITH HW3y4CHHBIC IOHATHS, TEOPEMBI,
CBOIMCTBa B TMpoIecce IOMCKAa pEHICHHS MaTeMaTH4ecKd CchopMyIHpOBaHHON
HpO6J’I€MBI, MOZACIINPOBATH PCAJIbHBIC CUTYalluu Ha A3BIKEC 'COMCTPUH, UCCIICAOBATH
MOCTPOCHHBIE MOJIENM C HCIOJB30BAHUEM TE€OMETPUYECKHUX IOHSITUH M TEOpEM,
ammapaTta anreOphl, pemarbh HNPaKTHYECKHUE 3a/laud, CBSA3aHHBIE C HAXOXKACHUEM
reOMETPUYECKUX BEINYNH;

UMETh NPEACTaBICHHUS 00 OCHOBHBIX ATalax Pa3BUTHS F€OMETPHU KaK COCTaBHOM
qacTd GpyHIaMeHTa pas3

BUTHS TEXHOJIOTHH.
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIbBHOI'O
MMPOLHECCA OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIs1 YYEHUKA

* Maremaruka. 'eomerpus, 10 xmace/ Mepsnsik A.I'., Homuposckuit JI.A., Tlonsko B.M.;
non penakmuen Ilogonbekoro B.E., OOmecTtBo ¢ OrpaHMYEHHONW OTBETCTBEHHOCTHIO
M3narenbckuit nentp «BEHTAHAI'PA®»; AxnuonepHoe o6miectBo «M31aTenbcTBO
«IIpocBemenue» * Maremaruka. ['eometpust, 11 kimacc/ Mepsnsak A.I'., Homuporckuii [[.A.,
[TonaxkoB B.M.; mon penakuueit Ilomonbckoro B.E., OOmectBo ¢ orpaHu4eHHOR
orBeTcTBeHHOCThIO M3parensckuil neHtp «BEHTAHAI'PA®»; AxunonepHoe o001eCTBO
«M3narensctBo «lIpocBemenue»

METOANYECKHUE MATEPUAJIBI IJISA YYUTEJIA

1) Teomerpus. Iloypounbie paspabotku. 10—I11 xmaccer : yueb. mocobue IS
obmeoOpazosar. opranusanuii / C. M. CaaksH, B. @. Byry3oB. — M. : IIpo cBe mienwue,
2017. — 2-e u3n., nepepad. — 232 c. : win. (MI'Y — mkone). — ISBN 978-5-09-043092-0.
2) T'eomerpus. Iloypounbie paspabotku. 10—11 kmaccel : VYuebHoe mocoOue s
obmieoopasosar. opranm3amuii / C. M. CaaksH, B. @. Byry3os. — M. : [Ipocsemenue, 2015.
— 240 c. : wn. — ( MI'Y — mkoue). — ISBN 978-5-09- 028058-7.

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
1) Yuu.py [OnextponHslii pecype] - https://uchi.ru
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