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3akaHuuBaromux ooyuenue B 2023-2024 yuyeOGHOM TOY



INOACHUTEJIbBHAS 3AIINCKA

['eomerpus sBIsSETCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro O00IIero
0o0pa3oBaHus, TaKk Kak 00ecreunBaeT BO3MOKHOCTh U3Y4EHUS AUCHUIUINH €CTECTBEHHO-HAyYHOU
HaIpPaBJIEHHOCTH U IPEIMETOB I'yMaHUTapHOro Lukia. II0CKOIbKY JIOTMYECKOE MBILUICHUE,
dopmupyeMoe TpH HM3YYCHUU OOYYAIOIIMMUCS TOHSTHMHBIX OCHOB TI'€OMETPUH, TpHU
JIOKa3aTeJIbCTBE TEOPEM M IIOCTPOCHUM LETIOYKM JIOTUYECKMX YTBEP)KICHUW IIPU PELICHUU
FEOMETPUYECKHUX 3a/ad, YMEHHE BBIIBUIATb M OINPOBEPrarb THUIIOTE3bl HENOCPEICTBEHHO
UCIIOJIb3YIOTCS TIPU PEIIEHUH 3a]lad €CTECTBEHHO-HAY4YHOIO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3az1a4.

Ilenp ocBoeHMsl mporpaMmbl yueOHOro kypca «l'eomerpusi» Ha yriayOa€HHOM ypOBHE —
pa3sBUTHE HHIMBHUIyalbHBIX CIIOCOOHOCTEH OOYyYalOIIMXCs MpPU H3yYEHUH TEeOMETpUH, Kak
COCTaBJIAIOLIEH NpeaMeTHOH oOnactu «MaremaTuka W MHQOpPMaTHKa» 4vepe3 obecredyeHue
BO3MOXKHOCTH TPUOOPETEHHsI M HUCIOJIb30BaHUS Oosee TIyOOKMX TeOMETPUYECKHX 3HAHUH U
NeMCTBUH, CIeNU(UIHBIX T€OMETPHH, U HEOOXOAMMBIX Ui YCIIEHIHOTO MPO(ecCHOHAIBHOTO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BAaHUEM MaTeMaTHKH.

[TpropuTeTHBIMHU 33/1a4aMy Kypca Fr€OMETPUN Ha YTriayOJIIEHHOM YPOBHE, pPacCIIUPSIFOIUMHU
Y YCUJIMBAIOUIMMU Kypc 0a30BOTr0 YpOBHSI, SABJISIOTCS:

paclIMpeHue IpEeACTaBICHUS O TEeOMETPUM KaK YacTH MHUPOBOM KYIbTYphl U
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H I'€OMETPHH C OKPYKAIOIIUM MUPOM;

dbopMHpOBaHHE NPEICTABICHUS O IMPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIIHUX
MaTE€MaTUYeCKNX MOJEIAX, IO3BOJSIOIIMX OINUCHIBaTh M M3y4aTb pa3HbIC  SIBICHUSA
OKpY’KaIOIIero MHUpa, 3HaHHE NOHATHUIHOIO amnmapara mno pasaeiny «CrepeoMeTpusi» y4eOHOro
Kypca F€OMEeTpHH;

(dbopMHpoBaHHE YMEHMsI BJIa/IeTh OCHOBHBIMU MOHATUSAMH O MPOCTPAHCTBEHHBIX (UTYypax
U UX OCHOBHBIMU CBOWCTBAaMH, 3HAHHE TeopeM, (POpMyd W yYMEHUE HX NPUMEHATh, YMEHHS
JIOKa3bIBaTh TEOPEMbI M HAXOJIUTh HECTAHJAPTHBIE CIOCOOBI PELICHUS 3a/a4;

dopMHpoBaHHE YMEHHs paclo3HaBaThb Ha 4YepTeXkaX, MOJENSAX U B PEATbHOM MHUpE
MHOTOTPaHHMKH U Te€Ja BPAlIEHUsI, KOHCTPYHMPOBAaTh T€OMETPUUECKUE MOJEIIN;

dbopMupoBanue IIOHUMAaHUs BO3MOKHOCTH AKCHOMAaTHYECKOI0 IIOCTPOEHUS
MaTeMaTUYeCKUX TEeOpHuil, (OopMUpOBaHME MOHHUMAHMS POJIM AKCHOMATHKU MpPH MNPOBEACHUU
pacCyKIeHUN;

dopMHpoBaHHE YMEHHs BIaJe€Th METOJAMH JI0KAa3aTeIbCTB W AJTOPUTMOB pEIICHHUS,
YMEHHMSI MX TPUMEHATh, MPOBOJUTH JIOKa3aTelIbHbIE pPACCY)KIEHUS B XOJAE pelleHus
CTEpEOMETPUYECKUX 33Jady W 3aJad C [PaKTHUYECKUM cojepxkaHueM, (OpMUPOBaHUE
OpeJCTaBICHU O HEOOXOAMMOCTH JI0Ka3aTeIbCTB NpU OOOCHOBAHMM MAaTEeMaTHYECKHX
YTBEPKACHUM U POJIM aKCUOMAaTUKHU B IIPOBEJEHUM JI€AYKTUBHBIX PACCYXIACHU;

pa3BUTHE M COBEPIIEHCTBOBAHME WHTEIIEKTYaJIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEN
oOyJaromuxcsi, MO3HAaBAaTEIbHOW AaKTHUBHOCTH, MCCIEA0BATEIbCKUX YMEHUH, KPUTUYHOCTU
MBIILUIEHHS], UHTEPECA K N3YYEHHUIO T€OMETPUH;

¢dopmupoBaHrue (HYHKIMOHAIBHOW T'PAaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUH: yMEHUS
pacro3HaBaTh IPOSIBIECHUS TE€OMETPUYECKMX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX JKU3HEHHBIX CUTYALUsX U MPU U3YYEHUM JAPYTHX y4eOHBIX MPEAMETOB, MPOSBICHUSA
3aBUCUMOCTEN M 3aKOHOMEPHOCTEW, MOJEIUPOBAHUS pPEAIbHBIX CHUTyallUld, MCCICHOBaHUS
IIOCTPOEHHBIX MOJIEJIEN, NHTEPIPETALIMH [TOJIyYEHHBIX PE3YJIbTaTOB.



OCHOBHBIMH COJIEP)KATEeIbHBIMUA JIMHUSAMH ydeOHoro Kkypca «['eomerpusi» B 10-11
Kjaccax sABIAIOTCA: «IIpsiMble M IUIOCKOCTH B IIPOCTpaHCTBE», «MHororpanHukmu», «Tena
BpanieHus», «BeKTopbl 1 KOOpUHATHI B IPOCTPAHCTBEY, «JBHKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO TtpebGoBaHHE «yMETh ONEPUPOBATH MOHITHIMUI,
pelieBaHTHBIMHM T'€OMETPUU Ha yriayOon€HHOM ypoBHe oOyueHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJIepKATEIbHBIM JIMHUSAM y4eOHOro Kypca, a (OpPMHpPOBAHUE JIOTMYECKHX YMEHUH
pacripeniesiieTcsi He TOJBKO 10 COJACPXKATENbHBIM JIMHUSM, HO W MO TojJaM OOy4YCHHS.
Copepxanue 00pa3oBaHHs, COOTBETCTBYIOIIEE MpPEIMETHBIM  pe3yJibTaTaM  OCBOCHUS
OenepalibHON paboueil MPOrpaMMebl, pacrpeneaEHHbIM M0 ToAaM 00y4YeHUs, CTPYKTYPUPOBAHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPHUHIHUIUAIBHBIM BOIMpPOCaM OOydJaromuecs
oOpalainuch HEOJHOKPAaTHO. OTO IO3BOJISIET OPraHM30BaTh OBJIAJIEHUE I'€OMETPUUECKUMU
MNOHATUSIMA U HABBIKAMHU TIOCJTIEOBATEIbHO M IOCTYIMATENbHO, C COOJIIOJICHUEM MPUHIUIA
MPEEMCTBEHHOCTH, a HOBbIE 3HAaHHUA BKIIOYaTh B OOILIYyI0 CHUCTEMY T'€OMETPUUYECKUX
MIPEACTABICHUI 00YJarOIUXCsl, pacliupssi U yriiyossisi e€, o0pa3ysl IPOUYHbIE MHOXKECTBEHHbBIC
CBSI3H.

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

co3martk ycnoBus s nuddepeHnmanyu  0O0yueHUs, MOCTPOSHUS HHIWBUYaTbHBIX
o0pa3oBaTeNbHbIX IporpammMm, oOecrneyuTbh yriayOnéHHOe U3y4yeHUE TEOMETPUM  Kak
cocTraBJsitolell yueOHoro npeamera «MaremaTukay;

MOJTOTOBUTH OOYYAIOIIMUXCS K MPOJOJDKEHUIO M3YyYEHHUs MaTeMaTUKU C Y4ETOM BBIOOpa
Oynymeit npodeccuu, odecrieurnBas MPEeeMCTBEHHOCTh MEXAY OOIMM U MpodeccroHATbHBIM
o0pa3zoBaHHEM.

Ha wusyuenune yuebHOro kypca «l'eomerpusi» Ha yriayOia€HHOM ypoBHE oTBoauTcs 136
gacoB: B 10 kmacce — 68 vaca (2 gaca B Hezeno), B 11 kimacce — 68 yaca (2 yaca B HEJIENIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTEpeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBoO. [lonaTne
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUHU U CIIEJICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECs, MTapaJICIbHbIE U
CKpeluBaroIuecs npsamele. [Ipu3Haku ckpemmBaOmuxcs OpaMbIX. [lapannensHOCTs IPSMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IApaJUICIbHBIE IIPSMBIE B IIPOCTPAHCTBE, NAPALIEIBHOCTh TPEX
OPSAMBIX, MApPaJUICIBHOCTh NPSAMOM M INIOCKOCTH. [lapamuiennbHOE W LEHTpaIbHOE
IpOEeKTHpOBaHue, n3odpakenue ¢uryp. OCHOBHbIE CBOMCTBA MapajIeIbHOTO MTPOEKTUPOBAHMUSL.
N300paxkenue ¢puryp B napamuiesibHOM MPOEKIMU. YTIIbl C COHAIPABICHHBIMU CTOPOHAMM, YTOJI
MEXAYy NPSAMBIMH B IPOCTpaHCTBE. llapaienbHOCTh INIOCKOCTEN: NapajljiebHbIe IUIOCKOCTH,
CBOICTBA MapaJIeNbHBIX TIOcKocTel. [IpocTeiimme npocTpaHCTBEeHHBIE (PUTYPBI HA TUIOCKOCTH:
TETPa3p, NapajuleIeuIe], IOCTPOSHUE CEUCHUI.

IlepneHAUKYIAPHOCTE IPSAMOM M IJIOCKOCTH:  NEPIEHIMKYJISAPHBIE IPSAMBIE B
IIPOCTPAHCTBE, IPSIMbIE IApPAUICIBHBIE W IEPHECHIUKYISPHBIE K IUIOCKOCTH, IIPU3HAK
NEPHEHAUKYJIIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMON NEpPHEHAUKYJISPHON
IUIOCKOCTH. OpTOroHanbHOE MPOEKTUpOBaHUE. [lepneHauKyasap U HaKIOHHBIE: PAaCCTOSHUE OT
TOYKH JI0 IUIOCKOCTHU, PACCTOSIHUE OT MPSIMOM J10 IUNIOCKOCTH, NPOEKIMs (PUIYphI HA IJIOCKOCTb.
IlepneHquKyISIPHOCTD TUIOCKOCTEN: IPU3HAK MEPIEHIUKYISIPHOCTH IBYX IUIOCKocTed. Teopema
0 TPEX NMEPHEHAUKYIAPAX.

VYTIuibl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOH U IUIOCKOCTBIO, IBYTPAHHBIN YIOJl, JMHEHHBIN
yroJl JBYIpaHHOro yria. TpéxrpaHHslii M MHOrorpaHsbie yribl. CBOHCTBa INIOCKUX YIJIOB
MHOrorpaHtoro yrja. CBONCTBa IJIOCKMX W JBYTPaHHBIX YIJIOB TPEXTPAHHOTO yria. TeopeMbl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHuororpanHuKu

Bunbl MHOrOrpaHHHMKOB, pa3BEpTKa MHoOrorpaHHuka. IIpusma: n-yroapHas npusMma,
npsiMasi 1 HAaKJIOHHas MPU3Mbl, OOKOBas M IOJIHAS MOBEPXHOCTh Npu3Mbl. [lapannenenunen,
NPSMOYTOJIBHBIA MapajulelIeNIiNel W ero coWcrBa. KparTgaillime nyTH Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Diinepa. IIpoctpancrBennas teopema Iludaropa. ITupamupma: n-
yrojipHasi NUpaMuia, NpaBuibHasg U yceu€HHas nupamuabl. CBoiicTBa pédep 1 OOKOBBIX TpaHel
MpaBUIBbHON TNHpamMubl. [IpaBuiibHBIE MHOTOTpAaHHUKH: IMPAaBHIIbHAs NpPHU3Ma M IpaBUIbHAsS
UpaMuJia, MpaBUiIbHAS TPEYToJIbHAS MUPAaMUJIa U MPAaBUIbHBIN TeTpasap, kyO. [Ipeacrapnenue
0 MPAaBWIbHBIX MHOTOI'PAHHUKAX: OKTa’p, NJOAEKAdAP U UKOCAIP.

Brruncnenue 31eMEHTOB MHOTOTPAHHUKOB: p&0pa, nuaroHasnu, yrisl. [lmomans 6okoBoi
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSAMOM NPHU3MBI, IUIONIAJb OCHOBAaHHWW, Teopema O
OOKOBOM TIMOBEPXHOCTH TPsAMOM mpu3Mmbl. [lnomaas OOKOBOW TMOBEPXHOCTH M TMOBEPXHOCTU
[IPaBUJILHOM MUPAMUJIBI, TEOPEMA O ILIOIIAN YCEUEHHOU MUPAMUIBI.

CuMmMeTpust B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPABUIIbHBIX MHOI'OIPAHHUKOB.
CuMmMeTpuss B TNpPaBUIBHOM MHOTIOIPDAaHHUKE: CHMMETPHS MapajulelICUIEend, CHMMETPHs
IIPABWIBHBIX IIPU3M, CHMMETPHSI IIPABUILHONU MUPAMHUIBI.

BekTops! B mpocTpaHcTBe

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



BEKTOpOB. JIefCTBUS C BEKTOpaMHU: CIOKEHHWE U BBIUUTAHUE BEKTOPOB, CyMMa HECKOJbKHX
BEKTOPOB, YMHOXXEHHE BeKTOopa Ha uyucino. CBoiicTBa cioxeHHs BekTopoB. CBoiicTBa
YMHOXXEHUS BEKTOpa Ha 4ucio. [loHsTHe KoMIutaHapHbIe BEKTOpHL. [IpU3HAK KOMIUIAaHAPHOCTH
Tpéx BekTopoB. llpaBuno mnapamnenenunena. Teopema O pa3lioKEHUH BEKTOpa IO TPEM
HEKOMIUTaHAPHBIM BEKTOPaM.

11 KJIACC

Tesa BpaleHus

[TonsTus: UMIAMHIpPUYECKas TIOBEPXHOCTh, KOHWYECKas IOBEPXHOCTh, cdepuyeckas
MOBEPXHOCTh, OOpa3ymoiiue mnoBepxHocTed. Tena BpaiieHus:: HUIUHAP, KOHYC, YCEUEHHBIN
KOHYC, chepa, map. Bzaumnaoe pacrnonoxenne cepsl U IIIOCKOCTH, KacaTelbHas IIOCKOCTh K
cdepe. M300paxkeHune Ten BpalleHus Ha IUIOCKOCTH. Pa3BEépTka mumuHapa u konyca. Cummerpust
chepsl 1 mapa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME HPSIMOYTOJIBHOTIO
napajienenunena u ciueactsus u3 He€. OO0bEM NpSAMOM W HAKIOHHON NPHU3MBI, IHIUHIDPA,
nupaMuibl ¥ KoHyca. OOBEM 11apa v apoBOro CErMEHTa.

KoMOunanuu Ten BpaimieHuss U MHOrorpaHHukoB. [Ipu3ma, BmucaHHas B UWJIMHID,
omucaHHas okoyio IuMHApa. [lepeceuenne cdepbl u mapa ¢ miaockocteio. Kacanue mapa u
cdepsl II0cKOCThI0. [IoHATHE MHOTOTpaHHHKA, OTIMCAHHOTO OKOJIO cepsl, chepsl, BIMCaHHOU B
MHOTOTPAaHHHK WJIH TEJIO BPAILICHHS.

[Inomane MOBEPXHOCTH LMIUHApA, KOHYca, Iuiomanb chepsl u e€ yacteil. [logodue B
npoctpancTtBe. OTHomieHWe O00BEMOB, TMIIOMIAZE MOBEPXHOCTEH MOMOOHBIX  uryp.
[IpeoOpazoBanue momodusi, romoTeTusi. PemeHne 3amad Ha IUIOCKOCTH C HCIOJIB30BaHHEM
CTEPEOMETPUIECKUX METOJIOB.

[ToctpoeHne cedyeHMH MHOTOIPDAaHHMKOB M TN BpAIIEHUs: CEYEHUS LMIMHApA
(mapayuiebHO W TMEPIEHAMKYISIPHO OCH), CEYEHHUs KOoHyca (mapajjiesibHble OCHOBAaHHIO U
NPOXO/AIINE Yepe3 BEepIINHY), CEYCHHS MIapa, METOABI IMOCTPOCHUSI CEYCHHU: METOJ CIIEIOB,
METOJI BHYTPEHHETO TIPOSKTHPOBAHUS, METO/T TIEPEHOCA CEKYIIEH MIOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

IpamoyzonvHas cucmema koopounam 6 npocmparcmee. Koopounamer eexmopa. Cés3w
MedHcOy KOOpOUHAmMamu 6eKmopa U KOOpouHamamu mouek. Yeon medxncoy 6eKmopamu.

Cransproe npouseéedenue 6eKkmopos.”

BexTops! B npocTpancTBe. Onepanyuy HajJ BEKTOpaMU. BEKTOpHOE yMHOKEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOTrO yMHOXeHHsA. [IpsMoyronpHas cucreMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa. Pasnoxenue Bekropa mno 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpHU
PELICHUU T€OMETPUYECKUX 3a1ad.

JIBH2KeHHS B IPOCTPAHCTBE

JBuxkenust npoctpancTBa. OtoOpakeHus. JIBukeHuss u paBeHCTBO (uryp. OOmue
CBOMCTBA JBW)KCHUH. Buapl NBM)KEHMII: NMapajUIeIbHBIA IEPEHOC, LEHTPAIBbHAS CUMMETpUS,
3epKajbHas CHMMETpPHs, TOBOPOT BOKPYT mpsiMoil. [IpeoGpazoBanust nogodus. Ilpsmas u coepa
Oiinepa.

! Tema nepeHecena u3 coxepxkanus 10 xracca GOII (yrB. [Ipukazom Ne371 ot 18.05.2023)



IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHMA YYEBHOI'O KYPCA
«EOMETPUSI» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE CPEIHEIO
OBHIET'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpaxaanckoe BOCIMTaHUE:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIUU  OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHIMCKOro OOIIECTBA, MPEACTABIEHHE O MaTEMaTHYECKUX OCHOBAaX
(YHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SBICHHUM, MPOIEAYyp TpakJaHCKOTO oO0IIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATH C COIHAIBLHBIMH WHCTHUTYTaMH B
COOTBETCTBUH C UX (PYHKIMSAMH U Ha3HAYCHHUEM;

2) naTpUOTHYECKOE BOCTIUTAHME:

c(OpMHUPOBAHHOCTh POCCUNMCKOMN T'PakJaHCKON MIEHTUYHOCTH, YBaXXEHUS K MPOILIIOMY U
HACTOAIIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHICKHUX
MaTE€MaTUKOB M POCCUUCKOW MAaT€MAaTHYECKOW IIKOJbl, HUCIOJb30BAHUE 3TUX JIOCTUKEHUN B
JIpYTUX HayKax, TEXHOJIOTUAX, cepax SKOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

OCO3HAHHWE  JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3THUECKOTO MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>KCHUI HAyKu U JESTENbHOCTHIO YYEHOI'O, OCO3HAHME JIMYHOIO BKJIaJa B IOCTPOCHUE
YCTOMYHUBOTO OYAYIIETO;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE  OTHOLIEHWE K  MHUpPY, BKJIIOYas  OCTETUKY  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJad, peHIeHWH, pacCyXIeHUH, BOCIHPUUMUYUBOCTh K
MaTeMaTUYECKUM acTieKTaM Pa3IMYHBIX BUJIOB UCKYCCTBA,

5) puzuveckoe BocnuTaHHE:

c(hOpMUPOBAHHOCTh YMEHHUSI PUMEHSATh MaTEMAaTHUECKHE 3HAHUSI B MHTEpecax 3J0POBOTO
u Oe3omacHOro oOpasza *H3HH, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0POBBIO (310pOBOE
NMUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, pEryisipHas Gu3ndeckas akTUBHOCTD),
(du3nYeCKOe COBEPILICHCTBOBAHKE MPH 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOM 1€ATEIbHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTH K TPYIly, OCO3HAHUE IIEHHOCTH TPYI0JII00Us, HHTEpEC K Pa3IUYHbIM cdepam
poeCCHOHAIBHON ACSITEIIBHOCTH, CBS3aHHBIM C MaTEMaTUKOW U €€ MPUIOKEHUSIMH, YMECHUE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynmymiel mnpodeccnr W peamn3oBBIBATH COOCTBEHHBIC
JKU3HEHHBIE TIJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MAaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUN
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HAMPaBICHHOCTH;

7) IK0JI0rMYecKoe BOCIIUTAHUE:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYpbl, TOHUMaHHE BIHUSHUS COLUAIBHO-
HPKOHOMHYECKUX IIPOLIECCOB HA COCTOSIHME NIPHUPOJHOM M COLHMAIbHOM Cpeibl, OCO3HAHUE
100aTbHOTO  XapakTepa  JSKOJOTMYECKUX  MpoOjieM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUN ISl pelieHus 3ajad B 00JacTU OKpY’KaIoLeil cpelpl, MiIaHUpOBaHUE
MOCTYIIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYKAIOLIEH Cpebl;

8) HeHHOCTH HAYYHOI0 IO3HAHMA:



C(OPMHPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTHUKH, MOHUMAHHE MAaTEMaTWYeCKON HayKH Kak cdepsl
YeJI0BEUYECKON JESTENbHOCTH, ITANlOB €€ pa3BUTUS U 3HAYUMOCTHU [yl pa3BUTHS LIMBUIIN3ALUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKHU U MATEMaTU4YECKOU KYyIbTYPOU KaK CPEICTBOM IO3HAHUS MUPA,
TOTOBHOCTH OCYILECTBIIATH MPOCKTHYIO M UCCIIEN0BATENBCKYIO NE€ATEIbHOCTD MHANBHYaIbHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHHBePCcAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

BBISBJISITh M XapaKTEpPU30BaTh CYLIECTBEHHbIE MPHU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
HOHATUHM, OTHOWIEHMH MEXAY MOHATUAMHU, (OpMyIUpOBaTH ONpEAEICHUs MOHATHIA,
yYCTAaHABJIMBATh CYHIECTBEHHBIH NpPHU3HAK KJIACCH(HUKAIMKA, OCHOBAHUSA Ui 0000OUIeHHS U
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAIN3a;

BOCIIPUHUMATh, (OPMYJIHUPOBAaTh W MNPeoOpa3oBbIBaTh CYXICHHs: YTBEpAUTEIbHbIE U
OTpHLIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IUE, YCIOBHBIE;

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpEUUs: B (paxTax,
JaHHBIX, HAOMIOJEHUSIX M  YTBEPXKICHUSX, MpeayaraTb KpPUTEPUU Ul BBISBIICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUMIA;

JIeJIaTh BBIBOJBI C HMCIOJb30BAHUEM 3aKOHOB JIOTMKH, ACIAYKTUBHBIX M WHIYKTHUBHBIX
YMO3aKJIIOYEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MAaTEMATUUYECKUX YTBEPKACHUU (IIpsIMbIE U
OT TPOTHUBHOIO), BBICTpaMBaTh AapryMEHTAIlMI0, MPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CY)KJICHHS U BBIBOJIBI;

BbIOMpaTh CHoco® pemieHus YydyeOHOM 3ajaun (CpaBHMBAaThb HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh Haubosiee MOAXONAIMI C Y4ETOM CaMOCTOSITENIbHO —BBIJIETICHHBIX
KPUTEPHEB).

ba3oBble uccienoBare/bCKue 1eHCTBHA:

HCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEI0BATENIbCKUI MHCTPYMEHT MO3HaHMsI, OPMYyIHUPOBAThH
BONPOCH], (UKCHPYIOIIME MPOTUBOpEUYHe, MpoOjeMy, yCTaHaBIMBaTh HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIIMI0, MHEHHE;

IIPOBOAMTH  CAaMOCTOSITEJIbHO  CIUIAHMPOBAHHBIN  JKCIIEPUMEHT, MCCIEAOBAaHUE 10
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTUYeCKOTro OO0ObBEKTa, SBJICHHS, IMPOLECcca, BHIIBICHHUIO
3aBHCUMOCTEHN MeXIy 00beKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSTENIbHO (hOPMYyITUpPOBATH 000OIIEHNS U BBIBOJBI [0 pe3yabTaTaM MPOBEIEHHOTO
HaOJI0IeHNs, UCCIIEIOBAHMSI, OLEHUBATh JIOCTOBEPHOCTD MOIYUYE€HHBIX PE3YJIbTaTOB, BHIBOJIOB U
00001IeHNI];

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

Pabora ¢ nnopmanmeii:

BBISBIIATh JE€(PUIMUTH MHPOPMALIMH, JAHHBIX, HEOOXOIUMBIX Ui OTBETAa HAa BONPOC U AJs
pEILIeHNUs 3a1a4H;

BBIOMpaTh HMHPOPMALMIO W3 HMCTOYHHKOB pA3IMYHBIX THUIIOB, AHAIM3HPOBATH,
CHUCTEMaTH3HpOBaThb W HWHTEPIPETUPOBATh HHGOPMAIMIO PA3IUYHBIX BUAOB U (HopM
IIPEJICTaBIICHHUS,



CTPYKTYpUpOBaTh  HMHGpOpMALMIO, MPEACTaBIATh €€ B pa3IMuHbIX  (opMmax,
WLTIOCTPUPOBATH IrpaUuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMK 1O CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPHUSM.

KoMMyHUKAaTHBHBbIE YHHMBepcAIbHbIe yueOHbIe AeiicTBUSA

Oo0menne:

BOCIIPUHUMATh M (OPMYIHPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LIEJISMH
OO0ILeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaxX, JaBaTb IMOJACHCHUA II0 XOA4Y PpCHICHUA 3aladud, KOMMCHTHUPOBATH HOJIy‘IGHHLIﬁ
pe3ysbTar;

B XO0JZle 00CYXIEHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMBI, TPOOJIEMBI,
penraeMoi 3aj1auu, BHICKA3bIBATh MJCH, HAICJICHHBIC HA IIOMCK PELICHUS, COMOCTABIATH CBOU
CYKACHUA C CYXIACHUAMH APYIrUX YYaCTHUKOB AHaJIora, O6Hapy)KI/IBaTI) pasiiniuc U CXOACTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHUS;

NPE/ICTAaBIATh PE3YIbTAaThl PEHICHUs 3a/1a4d, DKCIIEPHMEHTA, HCCIEIOBAaHMSA, INPOEKTa,
CaMOCTOATENIFHO BBIOMpATh (opMar BBICTYIUICHHS C y4ETOM 33/4a4 NpPE3CHTAlMH |
0COOEHHOCTEHN ayAUTOPHH.

PerynsiTuBHbIe yHUBepCAJIbHbIC y4eOHbIE 1eiiCTBUSA

Camoopranu3anus:

COCTaBJIAITh IUIAH, QJTOPUTM pELIEHHs 3a7adud, BbIOMpaTh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOLINXCS PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATh
BapUaHThI pelIeHul ¢ y4éTOM HOBOW MHpOpMALIUH.

CaMOKOHTPOJIb, JMOIIHOHAIbHBIH HHTEJVIEKT:

BJIa/IETh HaBBIKAMH [TO3HABATENbHON pe(IeKCUU KaK OCO3HAHUSI COBEPILAEMbIX JEHCTBUN
U MBICIUTENbHBIX MPOIECCOB, HUX pPE3yabTaTOB, BIJAJETh CIOCOOAMH CAaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3YJIbTaTa PEIICHU MaTEMaTUUECKOH 3a7a4uu;

IPEIBUIETh TPYAHOCTH, KOTOPHIE MOTIYT BO3HHUKHYTb IIPH PEIICHHH 3a/add, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATEIBCTB, JAHHBIX, HAlJIEHHBIX OLINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yjibTaTa MLEIM M YCIOBHSIM, OOBSICHATH NPHUYUHBI
JOCTYDKEHUS! WM HEJOCTIKEHHsI Pe3ybTaTOB JESATEIbHOCTH, HAXOIUTh OIIMOKY, /1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eSITEIbHOCTD:

MOHUMATh M UCTOJh30BaTh MPEUMYIIECTBA KOMAHJAHON W MHIUBUAYATbHONW pabOTHI TpH
pemieHMH y4eOHBIX 3a/a4, NpPUHUMATh IeJIb COBMECTHOM JEsATEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM pabOTHI, paclpeaessiTh BHIBI pabOT, TOTOBAPUBATHCS, OOCYXKIATh
MIPOIIECC U PE3yIbTaT paboThl, 00001IaTh MHEHHS HECKOJIBKHX JTFOJICH;

y4acTBOBaTh B TPYIIMOBBIX (Gopmax paboTsl (00CYXIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
IITYpPMBI» U HWHBIE), BBINOJHATH CBOIO 4YacTb pabOThl U KOOPAWHUPOBATH CBOM JIEHCTBHS C
OpYTMMH YI€HaMH KOMaHJbl, OLIEHMBAaTh KayeCTBO CBOETO BKJIaJa B OOIIMIA MPOIYKT IO
KpUTEepUsaM, chOpMyIHPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.



IMPEJIMETHBIE PE3YJIBTATDBI

K konny 10 ki1acca o0yyaromuiicss Hay4uTcs:

CBOOOJTHO ONIEPUPOBATH OCHOBHBIMH MOHATHAMHU CTEPEOMETPUH MIPH PEIICHUH 33134 U
IIPOBEJCHUHY MATEMaTUYECKUX PACCYKICHUMN;

IPUMEHSATh AKCHUOMBl CTEPEOMETPUM M  CJIEACTBUA M3 HUX I[pPU  PELICHUU
TFEOMETPUYECKUX 3aay;

KJIacCU(UIMPOBATh B3aUMHOE PACIIONIOKEHHE MPSAMBIX B IIPOCTPAHCTBE, TNIOCKOCTEH B
IIPOCTPAHCTBE, NPAMBIX U IUIOCKOCTEN B IPOCTPAHCTBE;

CBOOOJTHO ONEPUPOBATHh MOHSATHIMH, CBA3aHHBIMU C YIJIaMH B MIPOCTPAHCTBE: MEXIY
IPSIMBIMU B IIPOCTPAHCTBE, MEKY IIPSIMOU U INIOCKOCTBIO;

CBOOOJIHO ONEPUPOBATH MOHATHIMMU, CBI3aHHBIMH C MHOI'OI'paHHUKAMU;

CBOOOJHO pAclO3HAaBATh OCHOBHBIE BHUJbl MHOIOTPAHHUKOB (IIpU3Ma, MNHpPaMUAA,
HIpSMOYTOJIbHBIN Mapasienenunen, Kyo);

KJIaccu(pUIIUPOBATh MHOTOTPAaHHHUKH, BEIOWPAst OCHOBAHMS ISl KIacCU(UKAIIH;
CBOOOJHO ONEpPUPOBATH IOHATUSMH, CBS3aHHBIMM C CEUYEHHEM MHOTOTPaHHUKOB
IJIOCKOCTBIO;

BBINOJIHATH apaJlJIeNIbHOE, IICHTPAIbHOE U OPTOrOHAILHOE MPOEKTUPOBaHKE (QUTYp Ha
IUIOCKOCTb, BBIOJIHATH N300paXkeHUs (pUryp Ha MI0CKOCTH;

CTPOUThH CEUYEHHS MHOIOIPAHHUKOB Pa3IMYHBIMU METOJIaMH, BBHIIOJIHAThH (BBIHOCHBIE)
IUIOCKHE YepTeXH M3 PHUCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHU3Y;

BBIYUCIIATh IUIOIIAJM TOBEPXHOCTEH MHOTOIpaHHMKOB (IIpU3Ma, MUPaMUA),
F€OMETPUUECKUX TeJl C MPUMEHEHHEM (OopMyT;

CBOOOJHO ONEpUPOBaTh MOHATHSIMU: CUMMETPHUS B MPOCTPAHCTBE, LEHTP, OCh U
IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUH (PUTYPHI;

CBOOOJIHO ONEPUPOBATh MOHATUSIMH, COOTBETCTBYIOLIMMHU BEKTOPaM M KOOpJIWHATaM B
IIPOCTPAHCTBE;

BBITOJIHATH IEHCTBUS HaJl BEKTOpPaMH;

pelmare 3aJa4d Ha JOKa3aTelbCTBO MAaTEMaTHMYECKUX OTHOIICHHH U HaXOXICHHE
FEOMETPUUECKUX  BEJIMYUH, TPUMEHSS H3BECTHBIE METOAbl MpPHU  pElICHUU
MaTeMaTUYECKUX 3aJa4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS CIOXHOCTH;

MPUMEHSTH [IPOCTEHIINE MPOrPaMMHBIE CPE/ICTBA U AJIEKTPOHHO-KOMMYHUKAIIHOHHBIE
CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3aj1ay;

U3BJIEKATD, peoOpa3oBLIBATh u UHTEPIIPETUPOBATD uHGOpMaIUIO 0
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (HUrypax, MPEICTABICHHYI0 Ha 4YepTekax |
PHUCYHKax;

IPUMEHATHh IIOJyYEHHBbIE 3HAHMS Ha TMPAaKTUKE: CpPaBHMBATb M aHAJIM3UPOBATH
pEalIbHbIE CUTYallUH, NPUMEHATh U3YYEHHBIE MOHATHS B IMPOLIECCE MOUCKA PELICHUS
MaTeMaTH4ecKu c(hOpMyJIUPOBAaHHON NPOOIEMbI, MOJEIUPOBATh PEabHbIE CUTyalluu
Ha S3bIKE T'EOMETPHH, MCCIENOBAaTh IIOCTPOCHHBIE MOJEIM C MCIOIb30BAaHUEM
TreOMETPUYECKUX TOHATHH M TEOpeM, ammapaTra ainreOphl, pemaTh HpaKTUYecKHue
3a/1a4M, CBSA3aHHbIE C HAXOKIEHUEM I€OMETPUUECKUX BEIUYUNH;

UMETh TPEJCTaBICHUs] 00 OCHOBHBIX JTalax pa3BUTUS T'€OMETPHM KaK COCTaBHOM
qacTH (pyHAaMeHTa pa3BUTHS TEXHOJIOTH.



K xoniy 11 kiaacca o0ydaromuiicst HAyquTCs:

CBOOOJTHO OTIEPUPOBATH MOHATUSMH, CBSI3aHHBIMU C IMJIMHAPHYECKON, KOHMYECKOUH U
cepruvecKoil MOBEPXHOCTSIMU, OOBSICHATH CIIOCOOBI MTOTY4EHUS;

OIEPUPOBATH TOHATHIMHU, CBSI3aHHBIMH C TEJAMH BPAICHHsS: WIHHIPOM, KOHYCOM,
cdepoii u mapom;

pacrno3HaBaTh Teja BpaileHus (IMIHHIP, KOHYC, cdepa u map) u 0ObICHITH CIIOCOOBI
MOJIyYEHUs TeJl BPaIICHUS;

KJIaccu(UIUPOBATh B3aUMHOE PACIIOJIOXKEHHUE CPEePhI U TUIOCKOCTH;

BBIYUCIISITh BEJIUYMHBI DJIEMECHTOB MHOTOTPAHHUKOB M TEII BpPAlICHUs, OOBEMBI U
IUIOINAAM MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BPAILCHHS, TEOMETPHUECKUX TENl C
pUMEHEHUEM (HOPMYIT;

CBOOOJHO OTIEPUPOBATH MOHSATHUSAMH, CBI3aHHBIMH C KOMOWHAIIMSAMU TN BPAIICHUS U
MHOTOTPAaHHHKOB: MHOTOTPAaHHUK, BIIMCAHHBIN B chepy M OMUCAHHBINA OKOJIO chepsl,
cdepa, BiMCcaHHAs B MHOTOTPAaHHHK HMJIH TEJIO BPAIICHUS;

BBIYHCIISATH COOTHOIICHHS MEXAY TUIOMIAISIMUA ITOBEPXHOCTEH U 00bEMaMU TIOTOOHBIX
TEJI;

n300pakaTh W3y4aeMble (GUTYpHI, BBIIOJIHITH (BBIHOCHBIC) IUIOCKHE YEPTEXKH W3
PHCYHKOB TPOCTBIX OOBEMHBIX (DUTYp: BUI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TEJ BPAILCHHS;

U3BJICKATh, UHTEPIPETHPOBATh | npeoOpa3oBbIBaTh  WHPOPMALHUIO 0
MIPOCTPAHCTBEHHBIX TEOMETPUYECCKUX (UTYpax, IMPEACTABICHHYI0O Ha dYeprexax u
pPHUCYHKaX;

CBOOOJTHO OTIEPHPOBATH TIOHSATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATE ONEPAIMH HAJl BEKTOPaMHU;

3a/1aBaTh IUIOCKOCTh YpaBHEHHEM B JIEKAPTOBOM CHCTEMEe KOOpMHAT;

peliaTe TEeOMETPUYECKHE 3aJaud Ha BBIUKCICHHE YIJIOB MEXKIy HPSIMBIMU U
TUTOCKOCTSIMH, BBIYMCICHHE PACCTOSHHA OT TOYKH JO IUIOCKOCTH, B IIEJIOM, Ha
MPUMEHEHHUE BEKTOPHO-KOOPIMHATHOTO METO/Ia P PEIICHUH;

CBOOOJHO OIEPUPOBATH IOHSATUSMH, CBSI3aHHBIMU C JBHKCHHEM B TPOCTPAHCTBE,
3HATh CBOMCTBA ABHKCHUM;

BBITIOJHATh M300pakKeHUsST MHOTOTPAHHUKOB M TEJ BpAIICHUS NPH MapalIeIbBHOM
nepeHoce, MeHTPATbHONH CHMMETPUH, 3€PKATbHOH CHMMETPHH, TIPU MTOBOPOTE BOKPYT
npsMOii, mpeoOpa3oBaHus MOA00US;

CTPOUTH CCYCHHUS MHOTOTPDAHHUKOB W TeJl BpANICHUSA: CEYCHHS IFIIMHIpA
(mapainenbHo U MEePIeHAUKYISIPHO OCH), CeYeHHs KOHYyca (MmapauiebHbIe OCHOBAHHIO
U TIPOXOJISIIIKE Yepe3 BEPIIUHY), CEUCHHUS 1apa;

UCIOJIb30BaTh METOJbl TOCTPOCHHUSI CEYEHHUH: METOJl CJEIOB, METOJ BHYTPEHHEro
POSKTHPOBAHUS, METOT TIEPEHOCA CEKYIIEH IIIOCKOCTH;

JIOKa3bIBaTh T€OMETPUUECKHIE YTBEPKICHUS;

OPUMEHSTh TeOMeTpuuYecKue (akThl [UIsi PEIICHUs CTePEOMETPUYECKUX 3ajad,
MPEIOJIaraf0IINX HECKOJIBKO IIaroB PEIIeHUs, €ClIM YCIOBUS MIPUMEHEHUS 3a/1aHbl B
SIBHOW M HESIBHOM (opMme;

pemiaTh 3aJayd Ha JOKA3aTelhbCTBO MATEMAaTHYECKUX OTHOIICHUHW W HAXOXICHUE
TCOMETPUYCCKUX BEITMYNH;



[PUMEHATH IPOrpaMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHHUKAIIUOHHBIE CUCTEMBI IIPU
pELICHUH CTEPEOMETPUIECKUX 3a/1aY;

NPUMEHATh MOJYYEHHbIE 3HAHWA Ha NPAKTHKE: CpPaBHUBATh, AHAJIM3HPOBATh U
OLICHMBATh PEAbHBIC CUTYAINH, IPUMEHATh N3yYCHHBIC OHATHS, TEOPEMBI, CBOWCTBA
B Ipolecce ITIOMCKAa pEUICHHs MaTeMaTH4eCKu CGHOPMYIMPOBAHHONW MPOOIEMBI,
MOZACIINPOBATH PCAJIBHBIC CUTYAllUN Ha A3BIKC I'COMCTPUU, UCCIICAOBATL MTOCTPOCHHBIC
MOJIETIH C WCIIOJIb30BAaHUEM T'€OMETPUYECKUX MOHATHH M TEOpeM, ammapara aareOpsl,
penIaTh NPakTUYeCKUe 3aa4r, CBSI3aHHBIE C HAXOKICHHEM T'eOMETPHYECKUX BEITHYHH;
UMETh TPEJICTABICHUS 00 OCHOBHBIX JTamax pa3BUTHA I'€OMETPUH KaK COCTaBHOM
qacT (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHIA.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KonuyectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
Konrpoabubie IIpakTuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
BBenenue B crepeoMeTpurio 7
[TapamienbHOCTh IPSIMBIX U IIOCKOCTEN 16
3 HepHeHHI/IISYJIFIpHOCTB MPSIMBIX U 18 1
IIJIOCKOCTEN
MHororpaHHUKH 15
Bekrtopsl B mpocTpaHcTBe 9
6 [ToBTOpeHnue, 06001IeHNE U cUCTeMaTH3allus 3
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 ) 0




11 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3esioB U TeM uu@ppoBbIe
Ne ni/mm P Konrpoabnsie IIpakTHyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchbl
1 AHaMTHYECKAsi TEOMETPHS 10 1
2 Tena BpameHus. 24 1
3 O0bEMBI TEN 17 1
4 JBrxeHus 5 1
5 [ToBTOpEHHE, O606H16HI:I€ u 12 1
CUCTEeMAaTH3aIHsl 3HAHHHA
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
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