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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;

MOJATOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUS MaTeMaTHUKU C Y4€TOM BBIOOpa
Oynymeit npodeccuu, odecrieunBas MPEEeMCTBEHHOCTh MEXKIY OOIMM U MPOPECCHOHATHHBIM
o0pa3zoBaHHEM.

Ha wusyuenune yuebHOro xypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe oTBoautcsa 204
yaca: B 10 kmacce — 102 yaca (3 yaca B Henenro), 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 MOCTPOEHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUHM U CIIEJICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIIMECs, NapalieIbHble U
CKpeluBaroImuecs npsamele. [Ipu3Haku cKpemnBaOmuUXcs OpaMbIX. [lapanenbHOCTh IPSMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IApaJUICIIbHBIC IIPSIMbIE B IIPOCTPAHCTBE, MAPaJUIEIBbHOCTh TPEX
OPSAMBIX, ApaJUICIBbHOCTh NPSAMOM M INIOCKOCTH. [lapamuiennbHOE W LEHTpaIbHOE
IpOEeKTHpOBaHue, n3odpakeHue ¢puryp. OCHOBHbIE CBOMCTBA MapajIeIbHOTO TPOEKTUPOBAHMSL.
N300paxkenue ¢puryp B napauiesibHOM MPOEKIMU. YTIIbl C COHAPABICHHBIMU CTOPOHAMH, YTOJl
MEXAYy NPSAMBIMA B IIPOCTpaHCTBE. llapaiienbHOCTh INIOCKOCTEN: NapajljiebHble IUIOCKOCTH,
CBOICTBa napaienbHbIX II0cKocTel. [IpocTelime npocTpaHCTBEHHBIE (PUTYpPhI HA IIOCKOCTH:
TETpa3p, NapajuleIeIuIe], IOCTPOSHUE CEUCHU.

IlepneHgUKYIAPHOCTE IPSAMOM M IIOCKOCTH:  NEPIEHIUKYJISAPHBIE IPsMBIE B
IIPOCTPAHCTBE, NPSIMbIE IApPAUICIbHBIE W IEPHEHIUKYISPHBIE K IIOCKOCTH, IIPU3HAK
NEePHEHAUKYJIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMOW NEpPHEHAUKYJISPHON
IUIOCKOCTH. OpTOroHanbHOE MPOEKTUpOBaHUE. [lepneHauKynsap U HaKIOHHBIE: PACCTOSHUE OT
TOYKH JI0 IJIOCKOCTHU, PACCTOSIHUE OT MPSIMOM J10 TUNIOCKOCTH, NPOEKIMs (PUIYphI HA IJIOCKOCTb.
IlepneHMKyISIPHOCT TUIOCKOCTEN: MPU3HAK MEPIEHAUKYISIPHOCTH JABYX IUIOCKocTel. Teopema
0 TPEX MEPHEHAUKYIAPAX.

VYTIbl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOH U IUIOCKOCTBIO, IBYTPAHHBIN YIOJ1, IUHEUHBIN
yroJl JIBYIpaHHOro yria. TpéxrpaHHslii M MHOrorpaHsbie yribl. CBOHCTBa IIOCKUX YIJIOB
MHOrorpaHHoro yria. 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 MPU3MbI, OOKOBas M IOJIHAs MOBEPXHOCTh NpusMsbl. [lapamnenenunen,
NPSMOYTOJIBHBIA MapajulesIeNiNel W ero coWcrBa. KparTyaillime nyTH Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Diinepa. IIpoctpancrBennas teopema Iludaropa. IMupamupma: n-
yrojibHasi NUpaMuia, IpaBUibHasg U yceu€HHas nupamuabl. CBoiicTBa pédep 1 OOKOBBIX IpaHeil
MpaBUIBbHON TNUpamubl. [IpaBuiIbHBIE MHOTOTpAaHHHKH: IMPAaBHIbHAs NpPHU3Ma M IpaBUIbHAs
NUpaMuJia, MpaBUiIbHAS TPEYTOJIbHAS MUPAaMUJIa U MPaBUIbHBIN TeTpasap, kyO. [Ipeacrapnenue
O MPAaBWIBHBIX MHOTOI'PAaHHUKAX: OKTa’p, NOAEKAdAP U UKOCADIP.

Brruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: pEOpa, MuaroHanu, yrisl. [lmomans 60koBoH
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSMOM NPHU3MBI, IUIONIAJb OCHOBAaHWW, Teopema O
OOKOBOM TMOBEPXHOCTH TPsSMOM mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
[IPaBUJILHOM IUPAMUIBI, TEOPEMA O ILIOIIAANA YCEYEHHOU IMMPAMMUIBI.

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

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

IloHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIC, COHANPABICHHBIE W IPOTHBOIIOJIIOKHO HAIPABIEHHBIE BEKTOPBL. PaBeHCTBO



BEKTOpOB. JIeHCTBUSA C BEKTOpAMHU: CIOXKEHHE M BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKHMX
BEKTOPOB, YMHO)XEHHME BeKTOpa Ha uucio. CBolicTBa cllo)KeHHS BeKTOpoB. (BolicTBa
YMHOX€EHHS BEKTOpa Ha uyucio. [loHaTne komiuianapHsle BeKTOpbl. [Ipu3Hak koMIuiaHapHOCTH
Tpéx BekTopoB. [IpaBuno mnapamnenenunena. TeopemMa O pa3IoXKEHUH BEKTOpa IO TPEM
HEKOMIUJIAaHapHbIM ~ BeKTopaM. lIpsMoyrosnbHas cucremMa KOOpJAMHAT 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
cdepe. M300paxeHue Ten BpaleHus Ha miIockocTu. Pa3BépTka nunuuapa u konyca. CUMMeETpHs
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. OOBbEM 11apa U apoBOr0 CETMEHTA.

KomOunanuu Ten BpalieHuss U MHOrorpaHHukoB. [Ipu3ma, BmnMcaHHas B IWJIHHAD,
onucaHHas okojio LwiuHApa. [lepeceuenue cdeprl u mapa ¢ miockoctero. Kacanue mapa u
cdepsl I10CKOCThIO. [IoHATHE MHOTOTrpaHHUKA, OIIMCAHHOIO OKOJIO cepsl, chephl, BHUCAHHOI B
MHOTOTPaHHUK HJIM TEJIO BPAILCHMUS.

[Inomanp MOBEpXHOCTH LMIMHApA, KOHYca, Iutomaas chepel u e€ yacteil. [logobue B
npoctpadctBe. OTHomeHne 00BEMOB, IUIOMAAEH MOBEpXHOCTEH MOAOOHBIX  QUryp.
[TpeoOpa3oBanue momodus, romoTeTus. PemeHue 3amgad Ha IUIOCKOCTH C HCIOJIb30BaHUEM
CTEpPEOMETPUUYECKUX METOJIOB.

[TocTtpoeHne ceyeHUI MHOTOTPAHHUKOB W TEJI BpAIICHUS: CEYEHUs MWIMHApA
(mapayuielbHO W TMEPIEHAMKYISIPHO OCH), CEYEHHUs KOoHyca (mapajjiesibHble OCHOBAaHHIO U
POXOJAILINE Yepe3 BEepIINHY), CEYEHHUs Iapa, METO/bl IMOCTPOEHUS] CEYEHU: METOJ CIEJOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METO/ IEPEHOCA CEKYILEH TIOCKOCTH.

BexTOopbl M KOOPpAUHATHI B IPOCTPAHCTBE

BexTops! B npocTtpancTBe. Onepanuu Haj BEKTOpaMU. BEKTOpHOE yMHOXEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOrO YMHOXEHHA. IIpsiMoyrosnbHas cucrtema KOOpPAMHAT B IIPOCTPAHCTBE.
Koopaunats! BekTopa. Pasnoxenue 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)KCHUH. Buapl NIBM)KEHMIl: MapajuleNbHBIA IEPEHOC, LEHTpalbHAasi CHUMMETPHS,
3epKajibHasi CHMMETpHUsI, TOBOPOT BOKPYT npsimoit. IIpeoOpazoBanus nogodus. [psmas u chepa
Olinepa.



IIVTAHUPYEMBIE PE3YJIbTATDBI OCBOEHUA YYEBHOI'O KYPCA
«EOMETPUSI» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE CPEIHEIO
OBHIET'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaxaanckoe BOCIMTaHUE:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIUU  OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCUMCKOro OO0IIeCTBa, MPEACTAaBICHHE O MaTeMaTHMYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHHH, MPOIEAYp TpakIaHCKOTO OOIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATh C COIHAIBLHBIMH WHCTHUTYTaAMH B
COOTBETCTBUH C UX (PYHKIMSAMH U Ha3HAYCHHEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OpMUPOBAHHOCTh POCCUNMCKON T'PakJaHCKON MIEHTUYHOCTH, YBaXXEHUS K MPOLLIIOMY U
HACTOAILIEMY POCCUMCKOM MaTreéMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHICKHUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJbl, HUCIOIb30BAHUE 3TUX JIOCTUKEHUN B
JIPYTUX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HAHMWE JIYXOBHBIX IICHHOCTEH  pOCCHHCKOTO  Haponma, cHOopMHpPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOTO MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM IMPUMEHEHUEM
JOCTH>KEHUI HAyKHM U AESTENbHOCThIO YUYEHOI'O, OCO3HAHME JMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOMYMBOTO OYAYIIETO;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE  OTHOLIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, peHIeHHW, pacCyXIeHUH, BOCIHPHUUMUYUBOCTh K
MaTEeMaTUYECKUM acTieKTaM pa3IuYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocuTaAHHE:

c(hOpMUPOBAHHOCTh YMEHHUS MMPUMEHSATH MaTEMaTHUECKHUE 3HAHMSI B MHTEpecax 37J0POBOTO
u Oe3omacHOro obOpa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (3710pOBOE
NUTaHue, cOATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, pEryisipHas Gu3ndeckas akTUBHOCTD),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MIPHU 3aHITHIX CIIOPTUBHO-030POBUTEIHHON JIEATETLHOCTHIO;

6) TpynoBoe BocnnuTaHue:

TOTOBHOCTH K TPYly, OCO3HAHUE IICHHOCTH TPYIO0JI00Us, HHTEpEC K Pa3IHYHbIM cdepam
poeCCHOHAIBHON ACSTEIIBHOCTH, CBS3aHHBIM C MaTEMaTUKOW U €€ MPHIOKEHUSIMH, YMECHUE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynymer mpodeccun W peaTn30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TIJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUH BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUN
MPaKTUYECKHX 3a/1a4 MaTEMaTHIECKON HAIIPaBICHHOCTH,

7) IK0JI0rMYecKoe BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYphl, TOHUMaHHE BIUSHUS COLUAIBHO-
HSKOHOMHUYECKUX IIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
00aTbHOTO  XapakTepa  JKOJIOTMYECKUX  MpoOjeM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUU JUIS pellieHus 3ajad B 00JAaCTH OKpY’Kalolllel cpelibl, MIIaHuPOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYKAIOLIEH Cpebl;

8) HeHHOCTH HAYYHOI0 O3HAHMA:



C(OPMHPOBAHHOCTb  MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH W OOIIECTBEHHOW MPAKTHKH, TOHUMAHHE MaTEMAaTUYECKOH HAayKH Kak chepsl
YeJI0BEUYECKON JESTENIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYUMOCTHU [yl pa3BUTHS LIMBUIN3ALUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKHU U MATEMAaTUYECKOU KYJIbTYpOU KaK CPEICTBOM IO3HAHUS MHUPA,
TOTOBHOCTH OCYILECTBIIATH IPOCKTHYIO M UCCIIEN0BATEIbCKYIO IEATEIbHOCTh MHINBAYaIbHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

BBISBIIATh M XapaKTEpU30BaTh CYLIECTBEHHBbIE IMPU3HAKM MAaTEeMaTHYECKHX OOBEKTOB,
HOHATUHM, OTHOLIEHUMH MEXAY MOHATUAMHU, (OpPMyIUpOBaTH ONPEAETICHUs  MOHATHIH,
yCTaHABJIMBATh CYIIECTBEHHBIH NpPHU3HAK KIACCH(HUKAIMK, OCHOBAHUSA Ui 000OUIeHHS U
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIMPOBATh U IPeoOpa3oBbIBATh CYXKIEHHs: YTBEpIUTEIbHbIE U
OTpHLIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IME, YCIOBHBIE;

BBISIBJISITh MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpEUUs: B (paxTax,
JaHHBIX, HAOMIONEHUSIX U  YTBEPKICHHUSX, MpeajiaraTb KpPUTEPUH U BbISBICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUMIA;

JIeJIaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACIYKTHUBHBIX U MHIYKTHUBHBIX
YMO3aKJII0YEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0Ka3aTeIbCTBA MAaTEMATUUYECKUX YTBEPKACHUU (IIpsIMbIE U
OT TPOTHUBHOIO), BBICTpAMBATh AapryMEHTAlLlMIO, MPHUBOAUTH INPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CY)KJCHHUS U BBIBOJIBI,

BbIOMpaTh CHoco0 pemieHus YydyeOHOM 3ajaun (CpaBHMBAaThb HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh Haubosee MOAXONAIIMN C Y4ETOM CaMOCTOSITENIbHO BBIJIEICHHBIX
KPUTEPHEB).

ba3oBblie uccienoBaTe/bCKue 1eHCTBHA:

MCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEN0BATENbCKUI MHCTPYMEHT MO3HAHUA, POPMYIUpPOBATh
BONPOCH], (UKCHPYIOIIME MPOTUBOpEUYHe, MpoOjeMy, yCTaHAaBIMBaTh HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIINI0, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO ~ CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEAOBAHHUE IO
YCTAaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTU4YeCKOro OO0ObBEKTa, SBJIEHHS, IMPOLECcca, BHIIBICHHUIO
3aBHCUMOCTEHN MeXIy 00BbeKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSTENIbHO (hOpMYyITUpPOBaTh 000OIIEHUST M BBIBOJIBI MO pe3yibTaTaM MpPOBEIEHHOTO
HaOJI0IeHNs, UCCIIEI0OBAHMSI, OLIEHUBATh JIOCTOBEPHOCTH MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJOB U
00001IeHNI];

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIEcca, a TAK)Ke BbIIBUTaTh MPEINOI0KEHUS O
€r0 pa3BUTHH B HOBBIX yCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISBIIATH JE€(PUIMTE HHPOPMALIMH, JAHHBIX, HEOOXOAUMBIX JJIsl OTBETAa HA BONPOC U AJIS
pEILIEHNUs 3a1a4H;

BBIOMpaTh HMHPOPMALMIO W3 HMCTOYHHKOB pA3jIMYHBIX THUIIOB, AaHAIU3HPOBATH,
CHUCTEMaTH3HpOBaThb W HWHTEPIPETUPOBATh HHOOPMAIMIO PA3IUYHBIX BUAOB U (HopM
IIPEJICTaBIICHHUS,



CTPYKTYpUpOBaTh  HMHGpOpMALMIO, MPEACTaBIATH €€ B  pa3auuHbIX  (opmax,
WITIOCTPUPOBATH IpadUuecKy;

OLICHUBATh HAAEKHOCTH HMH(OpPMAIMK 1O CaMOCTOATENBHO  C(HOPMYINPOBAHHBIM
KPUTEPUSM.

KoMMyHUKAaTHBHBbIE YHHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCHPUHUMATh M (OPMYIHPOBATh CYKICHUS B COOTBETCTBHU C YCJIOBUSIMH M LEISIMH
OO0IeHHs, SICHO, TOYHO, TPAaMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaxX, JaBaTb IMOJACHCHHUA II0 XOA4Y PpCHICHHUA 3aladyud, KOMMCHTHUPOBATH HOJIy‘IGHHLIﬁ
pe3yJbTar;

B XO0Jle 0OCYXIEHHS 33/JaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI, MPOOIEMBI,
penraeMoi 3a1auu, BHICKA3bIBATh MJCH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOH
CYKACHUA C CYXICHUAMH APYIrUX YyYaCTHUKOB AHaJIora, O6Hapy)KI/IBaTI) pasiiniuc u CXOACTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHUS;

IPE/ICTAaBIATh PE3yIbTaThl PELICHUS 33/a4d, IKCIEPHMEHTa, HCCIEIOBAaHHS, IPOCKTa,
CaMOCTOATENIFHO BBIOMpATh (opMar BBICTYIUICHHS C y4ETOM 33/4a4 NpPE3CHTAMH |
0COOEHHOCTEHN ayAUTOPHH.

PerynsiTuBHbIe yHUBepCAJIbHbIC y4eOHbIE 1eiiCTBUSA

Camoopranu3anus:

COCTaBJIAITh IUIAH, QJITOPUTM pELICHUS 3aJaud, BbIOMpaTh CIOCOO pEelIeHUs ¢ y4ETOM
UMEIOLINXCS PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATh
BapUaHTHI peIIeHUH ¢ y4€TOM HOBOW MHpOpPMALIUH.

CaMOKOHTPOJIb, JMOIIHOHAIbHBIH HHTEJVIEKT:

BJIa/IETh HaBbIKAMM [TO3HABATEJIbHON pe(IeKCUU KaK OCO3HAHUS COBEPIIAEMbIX AEHCTBUN
U MBICIUTENbHBIX MPOIECCOB, HUX pPE3ylIbTaTOB, BIAAETh CIOCO0aMU CaMONPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3YJIbTaTa PEIICHU MaTEMaTUUECKOH 3a7auu;

IPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTb IIPH PEIICHHH 3a/add, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATEIBLCTB, JAHHBIX, HAlJIEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUMBATh COOTBETCTBHE pe3yjibTaTa MLEIM M YCIOBHSIM, OOBSICHATH NPHUYUHBI
JOCTMDKEHUSI WM HEJOCTIKEHHsI Pe3ylIbTaTOB JESATEIbHOCTH, HAXOIUTh OIIMOKY, /1aBaTh
OLICHKY TPHUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eITEIbHOCTD:

MOHUMATh M UCTOJh30BaTh MPEUMYIIECTBA KOMAHIHON W MHIUBUAYATbHONW pabOTHI TpU
peumieHMH y4eOHBIX 3a/a4, NpPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpTaHU3aIMI0 COBMECTHOM palOThI, paclpeAcisTh BHIBI pabOT, MTOTOBApUBATHCS, OOCYKIATh
MIPOIIECC U PE3YNbTAT paboThl, 00001IaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboTsl (00CYXIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
IITYpPMBI» U HWHBIE), BBIMOJHATH CBOIO 4YacTb pabOThl U KOOPAWHUPOBATH CBOM JIEHCTBHS C
IpYTMMH YI€HaMH KOMaHZbl, OLIEHWBAaTh KAaueCTBO CBOEro BKJaga B OOMIMI MPOIYKT MO
KpUTepusaM, chOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATbBI



K xoniy 10 kiaacca o0ydaromuiicst HAyIuTCs:

CBOOOJIHO OIIEpUPOBATh OCHOBHBIMU MOHATUAMU CTEPEOMETPUH IIPU PEIICHUH 33134 U
IIPOBEJICHUN MaTEMaTUYECKUX PACCYKIECHUI;

IIPUMEHATh AKCHOMBI CTEPEOMETPUM M CIEICTBUS M3 HUX IpPH PEIICHUU
FEOMETPUUECKUX 3ajay;

KJIaccu(puIUpoBaTh B3aUMHOE PACIIONOKEHHE MPSAMBIX B IPOCTPAHCTBE, INIOCKOCTEN B
IIPOCTPAHCTBE, IPSAMBIX U IUIOCKOCTEN B IPOCTPAHCTBE;

CBOOOJIHO OIEpUPOBATh HNOHATHAMM, CBS3aHHBIMU C YIJIaMH B IIPOCTPAHCTBE: MEXIY
IPSIMBIMU B IPOCTPAHCTBE, MEKY MIPSIMON U INIOCKOCTBIO;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU, CBI3aHHBIMH C MHOTOI'PaHHUKAMU;

CBOOOJTHO PACHO3HABATh OCHOBHBIE BH/Jbl MHOIOIPaHHMKOB (TIpU3Ma, HUpaMUJA,
NPSMOYTOJIBHBIN Mapajuienenunesn, Kyo);

KJaccu(puIUpoBaTh MHOIOI'PAaHHUKH, BEIOMpPAs OCHOBAHUS JJIS KIacCU(PHUKALIUH;
CBOOOJHO ONEpPUPOBATh IOHITUAMH, CBS3aHHBIMM C CEYEHHEM MHOTOTPAHHUKOB
IIJIOCKOCTBIO;

BBINOJIHATH NapaJliesIbHOE, LIEHTPAJIbHOE U OPTOrOHAJIbHOE MIPOEKTUPOBaHKE (GUTYp Ha
TUIOCKOCTB, BBITIOJHSATH N300pakeHHUs (GUTYp Ha MIIOCKOCTH;

CTPOUTH CEYEHHUS MHOI'OI'PAaHHMKOB Pa3IMYHBIMU METO/AaMH, BBIIOJHATH (BHIHOCHBIE)
IUIOCKHE YEPTEXKH M3 PHCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHU3Y;

BBIYHCIIATh IUIOMIAMU  TOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpU3Ma, MHPaMUa),
reOMEeTPUUECKUX TeJl C MPUMEHEHUEM (HopMyT;

CBOOOZHO ONEpUpOBaTh MOHATUSMU: CHUMMETPHUS B TNPOCTPAHCTBE, LEHTP, OCb U
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUU (PUTYPBI;

CBOOOJHO ONEPUPOBATH MOHATHIMH, COOTBETCTBYIOIIMMHU BEKTOpaM U KOOpAMHATAM B
IIPOCTPAHCTBE;

BBITOJIHATH IEHCTBUS HaJl BEKTOPAMU;

pemarh 3aJayd Ha JI0Ka3aTeIbCTBO MATEMaTHYECKUX OTHOUIEHHWM M HaxOXKICHHE
FEOMETPUUYECKUX  BEIMYMH, TPUMEHSA H3BECTHBIE METOABl IIPU  PELICHUHU
MaTEMAaTHYECKUX 3a/a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS CIOXKHOCTH;

IPUMEHATH [IPOCTEHIINE TPOrPAMMHBIE CPENCTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3ajiay;

U3BJIEKATD, peoOpa3oBHIBATH u MHTEPIIPETUPOBATH UH(POPMALINIO 0
IIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, IMPEACTAaBICHHYIO Ha 4Yeprexax U
PHUCYHKaX;

NPUMEHSTh TIOJyYeHHbIE 3HAHUS Ha TMPAKTUKE: CpPaBHUBAThb M aHAIU3UPOBATH
peasibHble CUTYyalllud, MPUMEHATh U3yUYEHHBbIE MOHATHS B IMPOLIECCE MOUCKA PELICHUS
MaTeMaTHYecKu c(HOpMyITUPOBAHHON MPOOIEeMbI, MOJETUPOBATh PEANbHBIE CUTYalluu
Ha S3bIKE TIEOMETPUH, MCCIEAO0BATh IIOCTPOCHHBIE MOJEIM C HCIOJIb30BAHUEM
IreOMETPUYECKUX IOHATHM M TeopeM, ammapara aiareOphl, pemaTb IPaKTUYeCKHe
3a[]a4M, CBA3aHHBIE C HAXOKACHUEM F€OMETPUUYECKUX BEIINYUH;

UMETh IPEJCTaBICHUs] 00 OCHOBHBIX JTalax Ppa3BUTUS I'€OMETPUM KaK COCTaBHOM
YyacTu (pyHAAMEHTa pa3BUTHsI TEXHOJIOTHI.

K xonmy 11 ky1acca o0yyaromuicss HAyYUuTCS:



CBOOOJHO OTEPUPOBATH MOHITHIMHY, CBSI3aHHBIMU C IWIHHJIPUYECKON, KOHHYECKON U
cheprueckoil MOBEPXHOCTIMHU, OOBSICHITH CIIOCOOBI MOTyUEHUS;

ONEepUpPOBATh MOHITUSAMHU, CBS3AHHBIMH C TEJIaMH BPAIICHUS: LUIUHAPOM, KOHYCOM,
chepoit u mapowm;

pacrmo3HaBaTh Teja BpaileHus (IMIHHIP, KOHYC, cdepa U map) u 00BACHATH CIIOCOOBI
MOJTyYEHUS TeJl BpallleHHUs;

KJIacCCU(UIIMPOBATh B3aUMHOE PACMOJI0XKeHUE cephl U MIOCKOCTH;

BBIUMCIISTh BEJIUYMHBI 3JIEMEHTOB MHOTOIPAaHHUKOB U Tell BpalleHus, 00bEMBI U
IUIONIA/IM TTOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpPALICHHS, T€OMETPHUYECKHUX TeN C
npUMEeHEHHEM (HOPMYIL;

CBOOOJHO OMEPUPOBATH MOHSATHSAMH, CBSI3aHHBIMH C KOMOWHAIUMSAMU TN BpAIICHUS U
MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIN B chepy M OMUCAHHBINA OKOJIO chepsl,
cdepa, BMcaHHAasi B MHOTOTPAHHUK HJTU TEJIO BPAIICHHUS,

BBIYMCIISATh COOTHOIICHHS MEXAY TUIOMIAISIMHA MTOBEPXHOCTEH U 00BEMaMH TOJOOHBIX
Ten,

n300paxarh W3ydaeMble (DUTYpBI, BBIOJHATH (BBIHOCHBIC) IUIOCKHE YEPTEKU H3
PUCYHKOB IPOCTBIX O00OBEMHBIX (UTYpP: BHUI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TeJ BpAIICHUS;

U3BIIEKATD, UHTEPIIPETUPOBATH u peoOpa3oBLIBATh uH(pOpMaIIKIO 0
MPOCTPAHCTBEHHBIX TEOMETPUYECKNX (UTYpax, MPEACTABICHHYI0O Ha 4Yeprexax u
PHUCYHKAX;

CBOOOIHO OTEPUPOBATH IOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHSATH OTNEPAIMK HaJl BEKTOPaMH;

3a/1aBaTh IUIOCKOCTh YPaBHEHHEM B JIEKapTOBOI crcTeMe KOOpAUHAT;

pemiath TEeOMETPUYECKHE 3aJaud Ha BBIYHCICHHE YIJIOB MEXIYy NPSIMBIMH U
IUIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUN OT TOYKH 10 IUIOCKOCTH, B IIENIOM, Ha
MIPUMEHEHHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia IPH PEIICHUH;

CBOOOZHO OIEpPHPOBATh MOHSATUSMHU, CBS3aHHBIMU C JBUKCHHEM B IPOCTPAHCTBE,
3HATh CBOMCTBA IBHKCHUM;

BBIMIOJHATh HM300pakeHHsT MHOTOTPAaHHUKOB M TeN BpallleHUS MNP MapajljieIbHOM
NepeHoce, MEHTPATBHONH CUMMETPHUH, 3epKaTbHOH CHMMETPHH, TIPH TTOBOPOTE BOKPYT
PsIMOM, TIpeoOpa3oBaHus O100MS;

CTPOUTH CCUCHUS MHOTOTPAHHUKOB U T BpalICHUSA: CEYCHHS IFIIMHIpA
(mapamienbHO W MEPIEHANKYIISIPHO OCH), CEUCHHS KOHYyca (TapajiieIbHbIe OCHOBAHHIO
U TIPOXOJISIIKE Yepe3 BEPIIUHY), CEUCHHUS 1apa;

UCIIOJIb30BaTh METOJBI TIOCTPOSHUS CEUSHWH: METOJ CIICJIOB, METOJ BHYTPEHHETO
MPOEKTUPOBAHUS, METO/T TIEPEHOCA CEKYIIEH MIOCKOCTH;

JIOKa3bIBaTh T€OMETPUUECKHIE YTBEPIKICHHUS;

NPUMEHATh TeOMETpHUYeCKHe (aKThl JUIsl PEIICHUsS CTePEOMETPUYCCKUX 3ajad,
MPEIIOJIATa0IINX HECKOJIBKO IIaroB PEIIeHUs, €CIIM YCIOBUS MPUMEHEHUS 3a/1aHbl B
SIBHOW W HESIBHOU (hopMme;

pemath 3aJa4d Ha JI0OKA3aTelhCTBO MAaTEMAaTHYECKHX OTHOIICHHA W HaXOXXICHHE
F€OMETPUYECKUX BEIUYUH;

MPUMEHSTH MPOTPAMMHBIE CPEJCTBA U JIEKTPOHHO-KOMMYHHUKAITIOHHBIE CUCTEMBI TIPH
pEIIeHNU CTEPEOMETPUUECKHX 3a/1aY;



MNPUMCHATH IOJYUCHHBIC 3HAHHA Ha MPAKTUKEC: CpaBHHUBATb, AHAJIMU3UPOBATL U
OLICHMBATh PEAIbHBIC CUTYAIMH, IPUMEHSTh N3YYCHHBIC MTOHATHS, TEOPEMBI, CBOHCTBA
B Ipolecce TOMCKAa pEUICHHs MaTeMaTH4ecKu CGHOPMYIMPOBAHHONW MPOOIEMBI,
MOZACIINPOBATH PCAJIBHBIC CUTYAllUN Ha A3BIKC I'COMCTPUU, UCCIICAOBATL ITOCTPOCHHBIC
MOJZIETH C WCIIOJIb30BAaHUEM I'€OMETPUYECKUX MOHATHH W TEOpeM, ammapara anreOpsl,
penaTh NPakTUYeCKUe 3aa4r, CBSI3aHHBIC C HAXOXK/ICHHEM IeOMETPUYECKUX BEINYNH;
UMETh TIPEJICTABICHUS 00 OCHOBHBIX JTamax pa3BUTHA I'€OMETPUH KaK COCTaBHOM
qyacTH (PyHIaMEHTa Pa3BUTHS TEXHOJIOTHIA.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Neo KoaudecTBO yacoB
HaumenoBaHue pa3iesioB U dueKkTpoHHbIe (LM (POBbLIE)
n/ Konrpoabnbsie IIpakTHyeckue
TeM NPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
n padoThI padoThI
®I'MC mos mkoda https://myschool.edu.ru/ ;
DIEeKTPOHHBIN OaHK 3ajaHui IS OIICHKH
BBenenue B crepeoMeTpuio 23 1 (YHKIIMOHATTBHOM TPaMOTHOCTH
https://fg.resh.edu.ru/; bubnumoreka [JOK
https://m.edsoo.ru/f2a34950
OI'MC mos mkoaa https://myschool.edu.ru/ ;
DNEKTPOHHBIN OaHK 3aaHUH JUTSI OIEHKU
Bzaumnoe pacnonoxenue 5
6 1 (yHKIMOHATILHON TPAMOTHOCTH
MPSMBIX B POCTPAHCTBE
https://fg.resh.edu.ru/; bubnuoreka IIOK
https://m.edsoo.ru/f2a34950
®DI'MC mos mxkoda https://myschool.edu.ru/ ;
DNEeKTPOHHBIN OaHK 3aJaHU TSl OLEHKU
[TapanneabHOCTh NPSIMBIX U N
o 8 (YHKIIMOHATTEHOM TPaMOTHOCTH
MJIOCKOCTEH B MPOCTPAHCTBE
https://fg.resh.edu.ru/; bubmmoreka [JOK
https://m.edsoo.ru/f2a34950
®OI'NC mos mkoa https://myschool.edu.ru/ ;
DNEeKTPOHHBIN OaHK 3aJJaHUM IS OIEHKH
[TeprieHIUKYASTPHOCTD MPSMBIX .
. 25 (YHKIIMOHATIBHOW IPaMOTHOCTH
Y TJIOCKOCTEH B MPOCTPAHCTBE
https://fg.resh.edu.ru/; budnmmorexa [JOK
https://m.edsoo.ru/f2a34950
®DI'MC mos mkoia https://myschool.edu.ru/ ;
Vbl U paccToOssHUS 16 1 DNEeKTPOHHBIN OaHK 3aJaHU TSl OLEHKU

(yHKIIMOHATILHON TPAMOTHOCTH



https://myschool.edu.ru/
https://fg.resh.edu.ru/
https://m.edsoo.ru/f2a34950
https://myschool.edu.ru/
https://fg.resh.edu.ru/
https://m.edsoo.ru/f2a34950
https://myschool.edu.ru/
https://fg.resh.edu.ru/
https://m.edsoo.ru/f2a34950
https://myschool.edu.ru/
https://fg.resh.edu.ru/
https://m.edsoo.ru/f2a34950
https://myschool.edu.ru/

MHororpanHuku

https://fg.resh.edu.ru/; bubnuoreka IJOK

https://m.edsoo.ru/f2a34950

OI'C mos mikoua https://myschool.edu.ru/ ;
DIIEeKTPOHHBIN OaHK 3ajaHUM 11T OIICHKH

(b YHKIIMOHAIILHON TPaMOTHOCTH
https://fg.resh.edu.ru/; bubmuoreka [JOK
https://m.edsoo.ru/f2a34950

BexTopsl B mpocTpaHcTBE

IToBTOpEHME, 0000IIICHUE 1
cucTeMaTu3alus 3HaHui

12

®OI'MC mos mkona https://myschool.edu.ru/ ;
DNEKTPOHHBIN OaHK 3aaHUH JUTsI OIEHKU
(O YHKITMOHATTLHOW TPaMOTHOCTH
https://fg.resh.edu.ru/; bubnuoreka IIOK
https://m.edsoo.ru/f2a34950

OI'MC mos mkoaa https://myschool.edu.ru/ ;
DIIeKTPOHHBIN OaHK 3ajaHUi TSI OLICHKH

(YHKIIMOHATIEHOM IPaMOTHOCTHU
https://fg.resh.edu.ru/; bubnumoreka [JOK
https://m.edsoo.ru/f2a34950

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102



https://fg.resh.edu.ru/
https://m.edsoo.ru/f2a34950
https://myschool.edu.ru/
https://fg.resh.edu.ru/
https://m.edsoo.ru/f2a34950
https://myschool.edu.ru/
https://fg.resh.edu.ru/
https://m.edsoo.ru/f2a34950
https://myschool.edu.ru/
https://fg.resh.edu.ru/
https://m.edsoo.ru/f2a34950

11 KJIACC

Ne
n/n

HaumenoBaHue pa3jiesioB U
TeM MPOrpaMMbl

KoanuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

dueKkTpoHHbIe (LM (POBbLIE)
o0pa3oBaTesbHbIe pecypchl

AHanuTHyeckas TeoOMETpUA

[ToBTOpenue, 0600IICHNE 1
crucTemMaTu3aluvs 3HaHUI

15

15

OI'MC mos mkona https://myschool.edu.ru/ ;
DNEKTPOHHBIN OaHK 3aJaHUH JTsl OIEHKU

(YHKITMOHATILHOM IPaMOTHOCTH
https://fg.resh.edu.ru/; bubnmoreka [JOK

https://m.edsoo.ru/f2a34950

OI'MC mos mkoaa https://myschool.edu.ru/ ;
DIIeKTPOHHBIN OaHK 3ajaHul TSI OLICHKH

(O YHKITMOHATTLHOW TPaMOTHOCTH
https://fg.resh.edu.ru/; bubnuoreka IIOK

https://m.edsoo.ru/f2a34950

OO6BEM MHOTOrpaHHUKA

Tena BpameHnus

17

24

®I'YC mos mikona https://myschool.edu.ru/ ;
DNIEeKTPOHHBIN OaHK 3aJJaHUM IS OIIEHKHU

(YHKIIMOHATTEHOM TPaMOTHOCTH
https://fg.resh.edu.ru/; bubmmoreka [JOK

https://m.edsoo.ru/f2a34950

®OI'NC mos mkoaa https://myschool.edu.ru/ ;
DNEeKTPOHHBIN OaHK 3aJaHU TSl OLEHKU

(OYHKIIMOHATBHON TPAMOTHOCTH
https://fg.resh.edu.ru/; budnmorexa [JOK

https://m.edsoo.ru/f2a34950

[Tmoniaam moBEpXHOCTH U
00BEMBI KPYTIIBIX TET

®DI'MC mos mkoa https://myschool.edu.ru/ ;
DNEeKTPOHHBIN OaHK 3aJJaHUM TSI OIEHKH

(YHKITMOHATTEHOW TPaMOTHOCTH
https://fg.resh.edu.ru/; bubnumoreka IIOK
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®I'MC mos mkoda https://myschool.edu.ru/ ;
DIIEeKTPOHHBIN OaHK 3ajaHui TSI OIICHKH

JBrxeHus 5 (YHKIIMOHATIBHOM IPaMOTHOCTHU
https://fg.resh.edu.ru/; bubmuoreka [JOK
https://m.edsoo.ru/f2a34950
OI'MC mos mikoiia https://myschool.edu.ru/ ;
DNEKTPOHHBIN OaHK 3aaHUH JIsl OIEHKU

[ToBTOpenue, 0600IICHNE 1 .

. 17 (YHKIMOHAIBHON IPAMOTHOCTH
cucreMaru3sanus 3HaHUN
https://fg.resh.edu.ru/; bubnuoreka IIOK
https://m.edsoo.ru/f2a34950
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME
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YUYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MMPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1IJIS1 YYEHUKA

e Maremaruka: anrebpa U Hayajla MaTeMaTHYECKOI0 aHaju3a, reomeTpus. [ eomerpus ,
10-11 xmaccel, 6a30BbId U yriryosneHHsle ypoBHH / AtanacsH JI.C., byty3oB B.®. u npyrue,
AxumonepHoe obmectBo «M3narenberBo «IIpocBemenuey.

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

e Maremaruka: ainredpa 1 Hayaia MaTeMaTHYECKOTO aHalin3a, reomerpus. ['eomerpus ,
10-11 xmaccel, 6a3oBbIi 1 yriyonennsie yposau / Aranacsia JI.C., bByry3os B.®. u npyrue,
AxuunonepHoe obmectso «M3narensctBo «lIpocselienue;

e ['eomerpus. [unaktuueckue wmarepuaybl. 10 kiacc: 0a30BbIi U yrilyOJeHHBIN
ypoBuu/3uB b.I'., Akiinonepuoe obmecto "M3narensctBo "TIpocBemnienne";

e Teomerpus. Jumpaktuueckue wmarepuansl. 10 kmacc: 0a30BbI W yriiyOJCHHBIH
ypoBuu/3uB b.I'., Aktimonepuoe obmecto "M3nartensctBo "IIpocBemnienne";

e [l'eomerpus. Junaktuueckue marepuansl. 11 kmacc: 6a30BbIi M yriayOJeHHbIH
ypoBHU/3uB b.I"., Akiinonepnoe o6miectBo "M3narenscto "lIpocsemenue"";

e T'eomerpusi. Kourponbueie pabothl.10-11 kmacchr: 6a30BbIi U yriryOJIeHHBIH YPOBHH /

nn

Nuenckas M.A., AkunonepHoe odectBo "MU3narensctBo "IIpocBemenue".

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
e  OI'UC mos mkoia https://myschool.edu.ru/;
e DJEKTpOHHBIM OaHK 3adaHUd I OLEHKM (DYHKIMOHAJIBHOW TI'PaMOTHOCTH
https://fg.resh.edu.ru/;
e  bubmuoreka IIOK https://m.edsoo.ru/f2a34950.
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