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INOACHUTEJIBHASA 3AIINCKA

['eomerpust sBiIseTCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
0o0pa3oBaHus, TaKk Kak 00ecrieuuBaeT BO3MOKHOCTh U3Y4EHUs AUCHUILUINH €CTECTBEHHO-HAayYHOU
HAMpaBJICHHOCTH M TPEIMETOB T'yMAaHUTApHOTO IMKIA. [1oCKONbKY JOTHYecKoe MBIIUICHHE,
dopmupyeMoe IpH M3Y4eHUU OOYy4arOIMMHUCS TOHSATUMHBIX OCHOB TI'€OMETpUH, IpHU
JI0Ka3aTeIbCTBE TEOPEM M TOCTPOCHHUU LEMOYKU JIOTUYECKUX YTBEPKICHUU TNPH PEIICHUU
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUIaTh U ONPOBEPraTh TI'MIIOTE3bl HEMOCPEACTBEHHO
UCTIOJIB3YIOTCS TIPU PEIIEHUH 3a/1a4 €CTeCTBEHHO-HAYYHOTO LIMKJIA, B YaCTHOCTH (PH3MUECKUX
3ajay.

Ilenb ocBoeHMsI mporpaMmbl yueOHoro kypca «l'eomerpusi» Ha yriyOaEéHHOM YpOBHE —
pasBUTHE MHIUBHyalbHBIX CIIOCOOHOCTEH OOYy4aroIIMXCsl NPU H3YYEHUM TIEeOMETpUH, Kak
COCTaBIIAIIOLICH MpeaMeTHOH obnactn «MaremaTnka W MHQPOpPMATHKa» dYepe3 oOecreueHue
BO3MOXHOCTH HPUOOPETEHMs] M HUCIOJIb30BaHUS Oosee IIyOOKMX TIeOMETPUYECKHX 3HAHUN U
JNEUCTBUH, CHEM(PUUHBIX T'€OMETPUH, U HEOOXOJUMBIX IS YCHEIIHOTO MPOQPECCHOHATBHOTO
00pa30BaHusl, CBA3aHHOTO C UCIIOJIb30BAaHUEM MaTeMaTHKH.

[TpropuTeTHEIMU 33/1a4aMU Kypca T€OMETPHUU Ha YTIyOJIEHHOM YPOBHE, PaCIIUPSIFOIIUMHU
U YCHJIMBAIOIIMMU Kypc 0a30BOT0 YPOBHS, SIBIISIFOTCS:

pacmiMpeHue TPEACTaBICHUS O TEOMETPUU KaK 4YacTh MHUPOBOW KYJIBTYphl U
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H I'€OMETPHH C OKPYKAIOIIUM MUPOM;

¢dbopMHpoBaHHE TPEICTABICHUS O TPOCTPAHCTBEHHBIX (HUrypax KaK O BaXKHEUIIHX
MaTeMaTHYECKUX MOJENSIX, [O3BOJIAIONIMX ONUCBIBATh UM  M3ydaTb pas3Hble SBICHUS
OKpY’KalOIIero MHpa, 3HAaHHE MOHATHHHOTO ammapara 1mo pasaeny «CrepeoMmerpus» ydeOHOro
Kypca reoMeTpuu;

¢dbopMupoBaHHE YMEHHsI BJIaJIETh OCHOBHBIMH MOHATHSMHU O TPOCTPAHCTBEHHBIX (pHUTypax
U UX OCHOBHBIMHM CBOWMCTBaMHM, 3HaHHE TeopeM, (OpMydl U YMEHHME HX NPUMEHSATh, YMEHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIEC CIIOCOOBI PEIICHHUS 3a/1ay;

dopmMHpoBaHHE YMEHMs paclo3HaBaTb Ha 4YepTeXkaX, MOJENAX U B PEAITbHOM MHUpE
MHOTOTPaHHHKH U TeJla BPaIIleHUs, KOHCTPYHPOBATh T€OMETPUIECKHE MOJIEITH;

dopMHupoBaHHE  TOHUMAHUSA  BO3MOXHOCTM  AKCHOMAaTHYECKOTO  IOCTPOEHUS
MaTeMaTHYECKUX TEOpHi, (HOpMUpOBAHHE MOHUMAHHS POJM AKCHOMATHUKH IIPH TPOBEICHUU
pacCyKIeHUN;

dbopMupoBaHHE YMEHHs BIAJE€Th METOJAMHU JIOKA3aTEIbCTB M aJIrOPUTMOB pEIICHUS,
YMEHUS MX TPHUMEHATb, MPOBOJUTH JOKa3aTelbHbIE pPACCYXKIEHUS B XOJE pELIeHUs
CTEpEOMETPUYECKHX 337a4 M 3aJad C TNPaKTUYECKHM COJIepKaHueM, (OpMHpPOBaHUE
OpeACTaBiIeHUss O HEeOOXOAMMOCTH JI0Ka3aTeIbCTB MpU OOOCHOBAaHMM MaTeMaTHYECKHX
YTBEP)KICHHUI U POJIM aKCHOMATHKH B TIPOBEICHUH JIETYKTHBHBIX PACCYKICHUH;

pa3sBUTHE M COBEPIICHCTBOBAHHE WHTEJUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH
00yJaromuxcsi, MO3HABATEIILHOW aKTUBHOCTH, WCCIIEOBATEILCKUX YMEHUH, KPUTHYHOCTH
MBILIIEHHS], UHTepeCca K U3y4EHHUIO T€OMEeTpUH;

dopmupoBaHre (HYHKIIMOHAIBHOW T'PaMOTHOCTH, PEJIEBAHTHOW TEOMETPUHU: yMEHUS
pacrio3HaBaTh MpPOSIBICHUS TE€OMETPUYECKHX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX KU3HEHHBIX CUTYAIMSIX W MPU W3YYEHHUH JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEHl M 3aKOHOMEPHOCTEH, MOJEIMPOBAHUS PEANbHBIX CHUTYalMid, HCCIEI0BaHUS
MIOCTPOCHHBIX MOJIeNei, MHTepIpETaIluK OJTYISHHBIX PE3yIbTaTOB.

OCHOBHBIMHU ~ COJIepXKaTeIbHBIMU JIMHUAMH ydeOHoro kypca «['eomerpusi» B 10-11
Kknaccax sBIstOTCs: «[IpsiMble M TIIOCKOCTH B TPOCTpaHCTBe», «MHororpaHHukm», «Tema
BpaleHUsD», «BEKTOPBI M KOOPAMHATHI B IPOCTPAHCTBEY, «J{BI)KEHUS B IPOCTPAHCTBEY.

CdopmynmnpoBannoe Bo ®I'OC COO TpeboBaHHE «yMETh ONEPUPOBATH MOHATHIMU,
peNeBaHTHBIMUA T€OMETPUU Ha YriayOnéHHoM ypoBHe oOydeHus B 10—11 kiaccax, OTHOCHTCS KO
BCEM COJIepKAaTeIbHBIM JIMHUSAM Yy4eOHOTO Kypca, a (OPMHpPOBAHWE JIOTHUYECKUX YMEHHU



pacripefiesiieTcsi He TOJBKO IO COJACpXKATelIbHBIM JIMHUSM, HO W MO TrojaM OOydYeHHs.
Copepxanue o00pa3oBaHHs, COOTBETCTBYIOIIEE MPEAMETHBIM  pe3yJbTaTaM  OCBOCHHS
@DenepanbHOil pabodel MporpamMMbl, pacipeaeaEHHbIM 10 ToaM 00yUYeHHs], CTPYKTYPHUPOBAHO
TakuM 00pa3oM, 4YTOObI KO BCEM OCHOBHBIM, NPUHLHUIHUAILHBIM BOIpOcaM oOydaromuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO I03BOJISIET OPraHU30BaTh OBJIAJEHUE T€OMETPUUYECKUMU
MNOHATUSIMM U HABBIKAMHU IIOCJTIEIOBATEIbHO M IOCTYIATENIbHO, C COOJIIOJICHUEM MpPUHIUIA
NPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYaTh B OOLIYI0 CHCTEMY TI'€OMETPUYECKHX
MpEeJICTaBICHUI 00yJarouxcs, paciupss u yrayosss e€, oopa3ys MpoyHble MHOXKECTBEHHbIE
CBSI3H.

[lepexon K U3y4EHHUIO T€OMETPUH Ha YIIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3nath ycnoBus aus  guddepeHIHanud  oOyueHHs, IMOCTPOSHHS WHAWBUIYAIbHBIX
o0pa3oBaTeNbHbIX NIporpammMm, O0OecrneyuTh yriayOn€HHOE M3yYeHHUE TEOMETPUHM  Kak
COCTaBIIAIONICH yueOHOTO npenMeTa «MaremaTukay;,

MOJTOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUs MaTeMaTHKU C Y4ETOM BBIOOpa
Oynymeit npodeccuu, odecniedunBas MPEEMCTBEHHOCTh MEXIY OOMIMM H MPOPECCHOHATHHBIM
o0pazoBaHHEM.

Ha wusyuenune yuebHOro xypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe oTBoautcsa 204
yaca: B 10 kimacce — 102 4gaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HeeIno).



COJAEP/KAHUE OBYYEHUA
10 KUIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUA cTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, IPOoCcTpaHCTBO. 1lonATHe
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AKCHOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbBIX B IIPOCTPAHCTBE: MEPECEKAIOIUECS, TapallebHble U
cKpeluBaromyecs npsamsele. [IpuzHaku ckpemuBaronmxcs npsameix. [lapamienbHOCTh NPSAMBIX U
IUIOCKOCTEM B MPOCTPAHCTBE: IapajuleibHbIE IPSMbIE B IIPOCTPAHCTBE, NApauIEIbHOCTh TPEX
IPSMBIX, ApPAJUICIBHOCTh NPAMOM M IUIOCKOCTH. [lapamnenbHOoe UM LEHTpaJbHOE
IPOEKTHpOBaHue, n3odpaxxenue ¢uryp. OCHOBHbIE CBOMCTBA MapasIeIbHOTO TPOEKTUPOBAHMSI.
N300paxkenue ¢uryp B napaielbHOW MPOEKIMU. YTIbI C COHAIPABICHHBIMUA CTOPOHAMH, YTOJ
MEXIy IPSAMBIMU B IpOCTpaHCTBE. llapamienbHOCTh MIOCKOCTEH: MapajuleIbHbIE IUIOCKOCTH,
CBOICTBA MapayIeNbHBIX TIocKocTel. [IpocTeiime npocTpaHCTBEHHbIE (PUTYPHI HA TUIOCKOCTH:
TETPadp, NapajuleIeIuIe]l, IOCTPOCHUE CEUECHU.

IlepneHguKyISIpHOCTE  IPSAMOM M IUIOCKOCTH:  INEPIEHIUKYJSPHBIE IpsIMBIE B
IIPOCTPAHCTBE, IPSAMBIC IapajuUIeIbHbIE W IEPHEHIUKYIAPHBIE K IUIOCKOCTH, IIPU3HAK
NEPHEHAUKYJSIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMON NEpHEHAUKYJISPHON
IUI0CKOCTH. OpTOroHanbHOE NPOEKTUpOBaHUE. [lepneHauKynsap U HaKIOHHBIE: PAaCCTOSHUE OT
TOYKH JIO TUIOCKOCTH, PACCTOSIHHAE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIHS (PUTYPHI HA TJIOCKOCTb.
IlepneH AUKYIAPHOCTD TUIOCKOCTEN: IIPU3HAK MEPIEHIUKYIIAPHOCTU ABYX ILUIOCKocTed. Teopema
0 TPEX MEPHEHAUKYIAPAX.

VYTl B IPOCTPAHCTBE: YIOJI MEXAY IPSIMOM U INIOCKOCTBIO, IBYTPAHHBIN YO, TUHEHHBIN
yrosl JABYrpaHHOro yria. TpéxrpaHHblii M MHOrorpaHsbie yriibl. CBOWCTBa IUIOCKUX YIJIOB
MHOrorpatsoro yria. CBONCTBa IJIOCKMX U JIBYTPaHHBIX YIVIOB TPEXTPAHHOTO yria. TeopeMmbl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHOTOrpaHHUKH

Buasl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. [Ipusma: n-yronpHas npusMma,
npsMasi U HakJIOHHas NpHU3Mbl, OOKOBas W IOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
NPSMOYTOJIBHBIA MapajuleJIeNIiNel W ero coWcrBa. KparTyailume Dyt Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Diinepa. I[IpoctpancTBenHas teopema Iludaropa. [Mupamuaa: n-
yrosibHas MUpaMuja, IpaBuibHas U yced€HHast nupaMuipl. CBoiicTBa péOep u OOKOBBIX I'paHei
MpaBUIBLHON NUpamuel. [IpaBuiibHBIE MHOTNOIpaHHUKH: IpaBUIIbHAs IpU3Ma W IIpaBUIIbHAs
NUpaMuJia, MpaBUiIbHASL TPEYTOJIbHAS TUpaMKJIa U MPpaBUIIbHBIN TeTpadap, KyO. Ilpencrasienue
0 MPAaBWIBHBIX MHOTOI'PAaHHUKAX: OKTa’Jp, NJOAEKAdAP U UKOCADIP.

Boruncnenue 3eMeHTOB MHOTOIPaHHUKOB: péOpa, nuaroHaiu, yrisl. [lnomans OoxoBoii
MOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU IMPSAMOM IPHU3MBI, IUIOLIAJb OCHOBAaHMM, Teopema O
OOKOBOM TMOBEPXHOCTH TpsiMOM mpu3Mbl. [lnomaas OOKOBOW TMOBEPXHOCTH M TMOBEPXHOCTH
[IPaBUIBLHOM MUPAMUIBI, TEOPEMA O IUIOIIAN YCCUEHHOU MUPAMUIBI.

CumMerpusi B IpPOCTPAHCTBE. DJIEMEHThl CUMMETPUM TPABUIbHBIX MHOI'OTPAHHUKOB.
CuMmMeTpuss B TNpPaBUIBHOM MHOIOIPDAaHHUKE: CHMMETpHUS MapajleNeNuIesa, CUMMETpUs
MIPaBUJIBHBIX MTPU3M, CHMMETPHS IPABUIIBHON TUPaAMUBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

ITonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, JUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEAPHBIE, COHAIPABIICHHbIE W IIPOTUBOIIOJIOKHO HAIIPaBICHHBIE BEKTOpbl. PaBeHCTBO
BEKTOpPOB. [I€HCTBHSI C BEKTOpAaMH: CIIOKEHWUE W BBIUMTAHHE BEKTOPOB, CyMMa HECKOJIBKHMX
BEKTOPOB, YMHO)XXEHHME BeKTopa Ha uwncio. CBoiicTBa ciokeHHs BeKTopoB. CBolicTBa
YMHOKEHHS BeKTOpa Ha uyucio. [loHdaTne xomiuianapHbele BEeKTOpHI. [Ipu3Hak KoMIIaHapHOCTH
TpéX BekTopoB. [IpaBwiio mnapamnenenunena. Teopema O pasilOoKEHUM BEKTOpa IO TPEM
HEKOMIUTAaHApHbIM  BeKkTOopaM. [IpsAmoyronpHas cuctemMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunatsl BekTopa. CBA3b MeXAy KOOpAMHATAMHM BEKTOpAa M KOOPAMHATAMH TOYEK. YTOJ
Mex 1y BekTopamu. CKaasipHOE MPOU3BEIEHUE BEKTOPOB.



11 KJIACC

Tesa BpameHus

[ToHATHS: UMIMHAPUYECKAsE IMOBEPXHOCTh, KOHUYECKash IOBEPXHOCTh, cheprueckas
MOBEPXHOCTh, OOpa3zymoline mnoBepxHocTed. Tena BpamieHus:: HUIMHAP, KOHYC, YCEUEHHBIN
KOHYC, chepa, map. Bzaumaoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTelbHash TIOCKOCTh K
chepe. U300paxeHue Ten BpalleHUs Ha miIockocTu. Pa3BépTka nunuuapa u konyca. CuMMeTpus
cdepsl U mapa.

O06BEM. OcHOBHBIE CcBOWCTBA 00BEMOB Ten. Teopema 00 00BEME MPSIMOYTOIHHOTO
napajenenunena 1 cieactsus u3 He€. OO0bEM NpPsSAMOM W HAKIOHHOM IMPU3MBI, IWIMHApA,
nupaMuibl 1 KoHyca. O0bEM 11apa v apoBOTro CErMEHTA.

KomOunanmu Tten BpameHuss U MHOTOrpaHHUKOB. llpu3Mma, BIucaHHas B LWJIMHAP,
onucaHHas okosio IunHApa. [lepeceuenne cdepbl u mapa ¢ miockocteio. Kacanue mapa u
cdepsl II0CKOCThI0. [IoHATHE MHOTOTPaHHUKA, OIICAHHOTO OKOJIO Cepsl, Chephl, BHUCAHHON B
MHOTOTPaHHUK HJIM TEJIO BPAICHHUS.

[Tnomane MOBEPXHOCTH HMWIWHApA, KOHYca, Iuiomans chepel u e€ yacteir. [logobue B
npoctpanctBe. OTHomieHue O0O0BEMOB, IUIOIMIAZEH MOBEPXHOCTEH MOMOOHBIX  uryp.
[IpeoOpazoBanue mnonodOus, romorerus. PemieHue 3amad Ha IUIOCKOCTH C HCIIOJIB30BAHHUEM
CTEepEOMETPUIECKIX METOJIOB.

[ToctpoeHne ceyeHMI MHOTOTPAaHHUKOB W TEJd BpAIICHUSA: CEUYEHUs LMIMHApA
(mapannenbHO M TMEPIEHANKYISPHO OCH), CEUYEHUs KOHyca (mapajulelibHble OCHOBAaHUIO H
IPOXOJAIINE Yepe3 BEPIIMHY), CEYEHMsI Il1apa, METOJIbl ITOCTPOEHUSI CEUEHHUI: METOJ CJE/IO0B,
METO/]l BHYTPEHHETO MPOSKTUPOBAHUS, METOJ IEPEHOCA CEKYIEH TIIOCKOCTH.

BeKkTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bektopsl B npoctpancTBe. Onepanuu HaJl BeKTopaMu. BekTopHOE yMHOKEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOro yMHOXeHHMs. [IpsmMoyrosipHas cucreMa KOOpPAMHAT B IIPOCTPAHCTBE.
Koopaunatsl BekTopa. Paznoxenue Bekropa mo 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpHU
pelIeHUH TEOMETPUYECKUX 3a/1a4.

JBu:KeHUS B IPOCTPAHCTBE

JBwxkenuss mpoctpanctBa. OtoOpakenus. JIBwxeHus u paBeHCTBO ¢uryp. OOmiue
CBOICTBa JABIKEHUW. BHIBI ABM)KEHUN: MapaieNbHBI MEPEeHOC, IEHTpalbHAas CHMMETPHS,
3epKajibHasi CHMMETpHsI, TOBOPOT BOKPYT npsiMoil. IIpeoOpazoBanus nogodus. [Ipsmas u chepa
Oiinepa.



[DIAHUPYEMBIE PE3VJIbTATbBI OCBOEHUA YYEBHOI'O KYPCA «'EOMETPUS»
(YTJIYBJIEHHBIM YPOBEHbB) HA YPOBHE CPEJIHEI'O OBIEI'O OBPA3OBAHN I
JINYHOCTHABIE PE3VYJIbTATHI

1) rpa:xxnanckoe BoCIMTAHHE:

Cc()OPMUPOBAHHOCTh TPAKIAHCKOW TMMO3UIUU  OOYYaromIerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHa POCCHICKOro OOIIECTBA, MPEACTABICHUE O MaTEMaTHUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUH, MPOIEAYp TpakJaHCKOTO oO0IecTBa
(BBIOOpPBI, OIMPOCHI U JAPYroe), yMEHHE B3aUMOJEWCTBOBATH C COIMAIbHBIMH WHCTHUTYTaMHU B
COOTBETCTBUU C UX (QYHKIUSIMU U HA3HAUYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OPMHPOBAHHOCTh POCCUHCKOM TPakJaHCKON MICHTUYHOCTH, YBOXKEHUS K MPOILIIOMY U
HACTOSIIIEMY POCCHMCKON MaTeMaTHUKH, HEHHOCTHOE OTHOILIEHHWE K JOCTHKEHUSIM POCCHUUCKHUX
MaTeMaTUKOB M POCCUHCKON MAaTeMaTUYECKOW IIKOJbI, MCIOJIb30BAHUE ITUX JOCTHKECHUU B
JIpYTUX HayKax, TEXHOJIOTUAX, cepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHWE JYXOBHBIX IICHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOTI'O CO3HAHMS, dTHUYECKOTO MOBEICHHMSI, CBI3aHHOTO C MPAKTUUYECKUM MPUMEHEHUEM
JOCTH>KEHUI HAyKHM U AESTENbHOCThIO YYEHOI'O, OCO3HAHME JMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOMUYMBOTO OYAYIIETO;

4) acTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKOE  OTHOLIEHHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEHICHHWH, pacCyXIEHUH, BOCIHPHUUMUYHUBOCTh K
MaTEeMaTUYECKUM acleKTaM Pa3IMnYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocnuTaHue:

c(hOpMUPOBAHHOCTh YMEHHS IPUMEHSATh MAaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro obpasa >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO (370pOBOE
NUTaHue, COATAHCUPOBAHHBIN PEKUM 3aHITHN U OT/ABIXA, PEryJisipHas (PU3MUecKast aKTHBHOCTB ),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTENBHOMN IE€ATEIbHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTH K TPYNy, OCO3HAHUE IICHHOCTH TPYIO0JI00Us, HHTEpEC K Pa3INYHbIM cdepam
MpoeCCUOHAIBHON ACSTEIIBHOCTH, CBS3aHHBIM C MAaTEMAaTUKOW U €€ MPUIOKEHUSIMH, YMEHUE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccur U pearTu3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIC IUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHHUIO H
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HaNpPaBJICHHOCTH;

7) 3K0JIOTMYECKOe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTHh  JKOJIOTMUECKOW KYyJIbTYpbl, TOHUMAHWE BIUSHUS COIHAIBHO-
SKOHOMHUYECKHUX TIPOLECCOB HA COCTOSHUE MPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HAHUE
mI00albHOTO  XapakTepa  JKOJIOTHYECKHMX  MpoOJieM, OpUEHTalMsT Ha  MPUMEHEHHUe
MaTeMaTUYeCKUX 3HAHUW ISl pelIeHHs 3ajad B 00JacTU OKPYKAIOLIEH Cpelbl, MIaHUpOBaHUE
MOCTYIIKOB M OLIEHKH WX BO3MOXKHBIX TIOCIICJICTBUM JIJISI OKPYXKAIOMIEH CPEIbl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHOW MPAKTHUKH, TOHUMaHHWE MAaTeMaTH4eCKOW HayKu Kak cepbl
YEJIOBEUECKOUW NESITEIIbHOCTH, TANOB €€ Pa3BUTHS W 3HAYMMOCTHU ISl PA3BUTHS ITUBUIIU3AIINH,
OBJIQJICHHE SI3BIKOM MATEMaTHKUA U MaTeMaTH4YEeCKON KyJIbTYpOil KaK CpeICTBOM MO3HAHUS MHPA,
TOTOBHOCTH OCYIIECTBIISITh TPOSKTHYIO U MCCIIEIOBATEIBCKYIO NEATEILHOCTh MHAUBUAYATHHO U
B IpYIIIIE.

METAINPEAMETHDBIE PE3YJIbTATHBI
Ilo3naBaTe/bHBbIE YHHBePCcAIbHbIE YUeOHbIe 1elCTBUS
ba3oBble Jiornueckue A1eCTBUA:



BBIABIISATh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPHU3HAKH MAaTEMAaTUYECKHX OOBEKTOB,
NOHATUH, OTHOWIEHMH MEXAY MOHATUAMHU, (OpPMyIUpOBaTh ONPEAEICHUs IMOHATHH,
YCTAQHABJIMBATh CYIIECTBEHHBIH MpPH3HAK KIACCU(PUKAIMHM, OCHOBAHHMS JUIS OOOOLICHHS H
CPAaBHEHHUs, KDUTEPUU IIPOBOJAUMOIO aHAJIN3A;

BOCIIPHHUMATh, (OPMYJIHPOBATh W MPeoOpa3OBHIBATH CYKICHHS: YTBEPIUTEIbHBIE U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IME, YCIOBHBIE;

BBISBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IMPOTHBOpEUUs B (akTax,
JAHHBIX, HaONIONEHUSX W  YTBEPXKACHUAX, IpelylaraTb KPUTEpUU s BBIABICHUSA
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JIeJIaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACIYKTHMBHBIX W MHIYKTHBHBIX
YMO3aKJII4YEHNH, YMO3aKIJIIOUEHUH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITEIBHO JJOKA3aTENbCTBA MAaTEMAaTHUYECKUX YTBEPXKACHUH (TpsMble U
OT IPOTUBHOIO), BBICTpAaUBaThb ApPryMEHTAIMI0, I[PUBOAUTH IPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOIbI;

BBIOMpATh CMOCO0 pemieHus y4eOHOW 3amaud  (CpaBHMBATh HECKOJIBKO BapHUaHTOB
peuieHus, BbIOMpaTh HauOojee MNOAXOASIIMM ¢ YYETOM CaMOCTOSTEIbHO BBIJCICHHBIX
KpUTEPUEB).

ba3zoBble nccienoBarebCcKue 1eHCTBUA:

UCTIOJIB30BaTh BOIPOCHI KaK MCCIIEIOBATEIbCKII HHCTPYMEHT MMO3HAHMS, (POPMYINPOBATH
BOINPOCHI, (PUKCUPYIOIIME NPOTUBOpEUHE, NpoOJIeMy, YCTaHABIMBATH HCKOMOE U JAaHHOE,
(GbopMHUpOBATH TMIIOTE3Y, APTYMEHTUPOBATH CBOIO MMO3ULIUIO, MHEHHUE;

IIPOBOAMTH  CaMOCTOSITEJIbHO ~ CIUIAHMPOBAHHBIM  JKCIIEPUMEHT, MCCIEAOBAHHE IO
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMAaTUYECKOTO OOBEKTa, SBJIECHUS, IPOLIECCA, BbISBICHUIO
3aBUCUMOCTEH MeXy 00BEKTaMH, SIBICHUSMU, IPOLIECCaMH;

CaMOCTOSITENILHO (DOPMYITUPOBATh 0OOOIICHNS U BBIBOJBI IO PE3YIbTaTaM MPOBEIEHHOTO
HaOJI0I€HUS, UCCIIEI0BAHMs], OLIEHUBATh JIOCTOBEPHOCTh MOJIyYEHHbBIX PE3yJIbTaTOB, BHIBOJOB U
000011IeHHIT;

IIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHUE MPOLECCA, a TAK)KE BBIIBUIaTh IPEIIIOI0KEHUSA O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISIBJIATH JePUIUTHI HHPOPMAINH, JaHHBIX, HEOOXOAUMBIX JJI1 OTBETAa Ha BOIPOC U JJIS
pEILeHNUs 3a]a4H;

BbIOMpaTh MHGOPMALMI0O M3 HCTOYHHUKOB  PA3JIMYHBIX THUIIOB, aHAJIMW3UPOBATh,
CHUCTEMaTH3UpOBaTh M HHTEPIPETUPOBaTh MHMOPMAIMIO Pa3IUYHBIX BUAOB U (opMm
IpeJICTaBICHHUS,

CTPYKTYpUpOBaTh  HHGpOpMAlMIO, TpPEACTaBIATh €€ B  pa3iMuHbIX  (opMmax,
WJUTIOCTPUPOBATh TpapuuecKy;

OLIEHUBATh HAAEKHOCTh MH(OpPMAIMM IO CaMOCTOATENBHO CHOPMYIUPOBAHHBIM
KPUTEPUSM.

KoMMyHuKaTHBHBIC YHHBEPCAJIbHbIC YUeOHbIC el CTBUS

Oo0wmenne:

BOCIIPUHUMATh U (HOPMYIHPOBATh CYXJEHHS B COOTBETCTBUU C YCIOBUSMH U LEISIMHU
oOuIeHus], SICHO, TOYHO, TPAMOTHO BBIpAXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MHUCHBMEHHBIX
TEKCTaxX, JaBaTh IOSACHEHUS IO XOAY pEUICHHs 3aJayd, KOMMEHTUPOBATb IIOJyYEHHBIN
pe3yibTar;

B Xo/e OOCYX/IEHHUS 3a/1aBaTh BOIPOCHI MO CYLIECTBY OOCYXIAaeMOH TeMbl, POOIEMBI,
pemaeMoil 3a1ayu, BBICKA3bIBATh WJIEH, HAllEJICHHbIE HAa MOWCK PELIeHHs], COMOCTaBIsATh CBOU
CYXJIEHUS C CYXKACHUSAMH JPYrUX YYaCTHUKOB JMANOra, oOHapyKMBaTh pa3jindve U CXOJCTBO
MO3UIHH, B KOPPEKTHON opMe GOopMyTUPOBATH Pa3HOTIACHSI, CBOM BO3PAKECHHUS;



MPEJICTABISITh PE3yAbTaThl PEHICHHs 3aJladyd, DKCIEPUMEHTAa, HCCICIOBAaHUS, MPOEKTa,
CaMOCTOSITENIbHO ~ BBIOMpaTh (Qopmar BBICTYIJIEHUS C Y4ETOM 3aJay TMpe3eHTalud U
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHbIe YHHBepPCcAJIbHbIE YUeOHbIE 1eliCTBHS

Camoopranuszanus:

COCTaBIISITh IUIAH, QJITOPUTM pELICHHUS 3a7aud, BbIOMpATh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOIUXCA PECYPCOB UM COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTHPOBATH U KOPPEKTHPOBATH
BapHaHTHI pEUICHU ¢ y4€TOM HOBOM MH(DOPMALIUY.

CaMOKOHTPOJIb, SMOLHOHAIBHBIH HHTEJIEKT:

BJIa/IETh HaBBIKAMH [MO3HABATENBbHON pedIeKCUU KaK OCO3HAHUSI COBEPILAEMbIX JEHCTBUN
U MBICIUTENBHBIX TPOIECCOB, HUX pEe3ydbTaToB, BIAJETh CIOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpoIlecca U pe3yIbTaTa pelleHrs MaTeMaTHUeCKO 3a1auu;

NPEIBUAETh TPYJHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH INPH PEIIEHUH 3a/1a4Md, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATEIBLCTB, JNaHHBIX, HAIJICHHBIX OIMIMOOK,
BBISIBJICHHBIX TPYTHOCTEH;

OLICHUBATh COOTBETCTBHE pe3ylbTaTa LEIH U YCIOBHUSIM, OOBICHATH HPUYUHBI
JOCTIDKEHUSI WM HEIOCTIDKEHHsI Pe3yJIbTaTOB NESATEIBHOCTH, HAXOAUTh OIIMOKY, /JaBaTh
OILICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

MOHUMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYaIbHOU pabOThI IpU
pemieHNr y4eOHBIX 3ahay, MPUHAMATh LEJIb COBMECTHOM JeATeNbHOCTH, IUIAHUPOBAThH
OpraHHU3aII0 COBMECTHOW paboThl, pacmpelenarTb BUABI padoT, JTOTOBapHBaThCs, OOCYKIATh
MIpoILIeCC U PE3ybTaT paboThl, 00001IaTh MHEHHUSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B IPYNMHOBBIX (opMax paboThl (00CykaAeHHsS, OOMEH MHEHUN, «MO3TOBBIC
IITYPMBI» W HWHBIC), BBINOJIHATH CBOKO 4YacTb pPabOThl M KOOPAWHUPOBATH CBOM JIEHCTBHS C
IpYTMMH YJI€HaMHd KOMAaHJbl, OLIEHWBAaTh KayeCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT IO
KPUTEPHSIM, CHOPMYIUPOBAHHBIM YIaCTHUKAMH B3aNMOACHCTBUSI.

MNPEIMETHBIE PE3YJIBTATHBI
K xoniy 10 kiaacca o0ydaromuiicss HayquTCs:
e cBOOOJHO ONEPUPOBATH OCHOBHBIMH MOHATHSAMHU CTEPEOMETPUH MPH PEIICHUH 33734 U
MPOBEJICHNN MaTeMaTHUYECKUX PACCYKICHUM;

® [PUMEHSNTh AaKCHOMBI CTEPEOMETPUU U CJIEICTBUS W3 HHUX TIPH PEHICHUU

reOMEeTPUYECKUX 3a]1a4;
e Kiaccu(UIUPOBATh B3aUMHOE PACIIONIOKEHHE TPSMBIX B TIPOCTPAHCTBE, TUNIOCKOCTEH B
MPOCTPAHCTBE, MPSMBIX U TUNIOCKOCTEH B IPOCTPAHCTBE;

e CcBOOOJHO ONEPUPOBAThH MOHSATHSAMH, CBA3aHHBIMHU C YIJIaMHU B MPOCTPAHCTBE: MEXKIY
MPSIMBIMU B TIPOCTPAHCTBE, MEXKY MPSIMOM U TUIOCKOCTBIO;

e CcBOOOJIHO OTIEPHPOBATH OHATHIMH, CBI3aHHBIMH C MHOTOTpaHHUKAMU;

e CcBOOONHO pacro3HaBaTb OCHOBHBIE BHJBI MHOTOTPAaHHHKOB (TIpuU3Ma, MHpaMuUa,
MPSIMOYTOJIBHBIN Mapaienenumnen, Kyo);

e iIaccu(UIUPOBATH MHOTOTPAHHUKH, BBIOUPAst OCHOBAHUS IS KIIACCU(DUKALINN;

e CcBOOOJHO ONEpUPOBATh MOHATHSIMHU, CBSI3aHHBIMH C CEYEHHEM MHOI'OTPaHHHUKOB
IJIOCKOCTBIO;

®  BBIMOJIHATH MapajljIeNIbHOE, [IEHTPAIbHOE M OPTOTOHATILHOE MPOCKTHPOBaHUE GUTYp HA
TJIOCKOCTh, BBITIOJIHATH N300pakeHus pUryp Ha ImioCcKOCTH;

® CTPOWUTH CEYCHHUS MHOTOTPAHHHKOB PAa3IMYHBIMH METOJAMH, BBITIONHATH (BEIHOCHBIC)
IUIOCKUE YEpPTEeKU M3 PHUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BUI CBEpXY, COOKY,
CHH3Y;

® BBUMCIATH IUIOMIATM TOBEPXHOCTEH MHOTOTPAaHHWKOB (MpH3Ma, TMHPaMHIA),
TE€OMETPUYECKUX TeJI C MPUMEHEHUEM (HopMyT;



CBOOOJHO ONEpUPOBATh MOHATHSAMU: CUMMETPHS B MPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUU (UTYPBI;

CBOOOJTHO ONEPUPOBATH MOHATUSMH, COOTBETCTBYIOLIMMH BEKTOpPaM M KOOpAWHATaM B
IIPOCTPAHCTBE;

BBITOJIHATH ICHCTBUS HaJl BEKTOPAMY;

pelmare 3aJa4d Ha [OKa3aTelbCTBO MAaTEMaTHMYECKHX OTHOIICHHH W HaXOXICHHE
FEOMETPUYECKUX  BEJIMYMH, IIPUMEHSS  U3BECTHBIE METOABI IIPM  PELUICHHUU
MaTE€MaTUYECKMX 3a/1a4 IOBBIIIEHHOIO U BBICOKOTO YPOBHS CI0KHOCTH;

IIPUMEHATH IPOCTEHIINE IPOrPAMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PELICHUH CTEPEOMETPUYECKUX 3a1aY;

U3BJICKATb, IpeoOpa3oBbIBaAThH 51 HUHTEPIPETUPOBATH UHPOPMALIUIO 0
IPOCTPAHCTBEHHBIX T€OMETPHUECKUX (HUrypax, MPEACTABICHHYI0 Ha 4YepTekax u
PUCYHKaX;

IIPUMEHATH IIOJIyYCHHBIC 3HAHMS Ha IIPAKTUKE: CpPaBHUBATb M aHAJIM3UPOBATH
pealbHbIe CUTyallu, IPUMEHATh U3YYCHHBIC IOHATUSA B IIPOLECCE IMOUCKA PEILICHUS
MaTeMaTH4eCKu c(HOpMYyITUPOBAHHON MPOOIEMBI, MOJCTUPOBATh PEANbHBIE CUTYalluu
Ha sA3bIKE TIE€OMETPUM, MCCIEN0BATh IIOCTPOCHHBIE MOJEIU C MCIOJb30BAaHUEM
FEOMETPUUECKUX IOHSATHI M TeopeM, ammapara ajireOpbl, pelarh IpaKTHYECKHe
3a/1a4y, CBA3aHHBIEC C HAXOXKIECHUEM I€OMETPUUECKUX BEJIMYUH;

UMETh IPEJCTaBICHUs] 00 OCHOBHBIX 3Talax pa3BUTHUsI T'€OMETPUU KaK COCTaBHOM
yacTu QyHIAaMEHTa Pa3BUTHS TEXHOJIOTHIA.

K konmy 11 kiacca oGyyaronuiicss Hay4uTCs:

CBOOOJHO ONEPUPOBATH MOHATUSIMH, CBSI3aHHBIMU C LMJIMHJIPUYECKON, KOHUUECKON U
cepruvecKoil MOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI TTOTY4EHUS;

OIIEpUPOBATh MOHATHAMMU, CBSI3aHHBIMHM C TEJaMH BpallleHHs: LUIMHIPOM, KOHYCOM,
chepoit u mapowm;

pacro3HaBaTh Tella BpameHus (MUIHHIP, KOHYC, cdepa U map) U 0ObIACHATH CIOCOOBI
MOJTyYEHUS TeJl BpallleHus;

KJIaccu(UIUpOBaTh B3aUMHOE PACHOJIOXKEHHUE Cephl U TIOCKOCTH;

BBIYUCIIATh BEJIUYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJl BpAaLICHUs, OOBEMBI U
IUIONIA/IM MOBEPXHOCTEH MHOTOTPAHHUKOB U TE€J BPAIICHUS, TEOMETPUUECKUX TeNl C
npUMeHeHHeM GopMyIT;

CBOOOJTHO OMEpUPOBATh MOHATUAMH, CBSI3aHHBIMH C KOMOMHALIMSAMU Tell BpALICHUS U
MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIMCAHHBIN B cpepy U OMUCAHHBINA OKOJIO chephl,
cdepa, BIMCaHHAs B MHOTOI'PAaHHUK WUJIM TEJIO BPAILlEHUS;

BBIUMCIISATH COOTHOIIEHHS MEXAY IUIOLIaIMU MMOBEPXHOCTEH U 00BEMaMU MOJOOHBIX
TeJI;

n300pakaTb HU3y4yaeMmble (UIYpbl, BBINOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKH U3
PHCYHKOB HPOCTBIX O0BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUThH CEUECHUs
TeJ BpalleHHUS;

U3BJIEKATb, HMHTEPIPETUPOBATH u npeoOpa3oBbIBATH uH(pOpMaIHIO 0
NPOCTPAHCTBEHHBIX T€OMETPUUYECKHX (HUrypax, MPEICTaBICHHYI0 Ha 4YepTekax u
PHUCYHKaX;

CBOOOJTHO OTIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATH ONIEPALIMY HAJl BEKTOpaMH;

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

pemaTte TeOMETPUYECKHE 3aJjaud Ha BBIUMCICHHE YIJIOB MEXAYy MPSMBIMH U
IUIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUM OT TOYKM JI0 IJIOCKOCTH, B IIEJIOM, Ha
IIPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METOAA NP PELICHNH;



CBOOOJHO OIEPUPOBATH TMOHSATUSMH, CBSI3AaHHBIMU C JBUKCHHEM B MPOCTPAHCTBE,
3HaTh CBOMCTBA JIBM)KCHHIA,

BBITIONHATh M300paKeHUsT MHOTOTPAHHUKOB M TENl BpAICHUs MPH MapaLICIbHOM
MEePEeHOCEe, IEHTPAITBHON CUMMETPHUH, 3ePKaTbHOH CUMMETPUH, MIPH TIOBOPOTE BOKPYT
psIMOH, MpeoOpa3oBaHuUs MOI00US;

CTPOUTh CEYCHUS MHOTOTPDAaHHUKOB W TeJ BpAIICHUS: CEYCHHS IHIIMHIpPA
(mapasuieNbHO ¥ MEPHEHAUKYIIPHO OCH), CEUCHHs KOHYca (IapajljiebHble OCHOBAHHIO
U TIPOXOJSIIKe Yepe3 BEPIIUHY), CEUCHUS 1Iapa;

UCIIOJIb30BaTh METOBl TOCTPOCHUSI CEUEHUUH: METOJ CJIEI0OB, METOJ BHYTPEHHETO
MIPOSKTUPOBAHUS, METO/]T IEPEHOCA CEKYIICH MIOCKOCTH;

JTIOKa3bIBaTh T€OMETPUUECKHIE YTBEPKICHHUS;

OPUMEHSTh TeoMeTpuuyeckue ¢akThl [UIsi pElIeHUs CTepEeOMETPHUYECKUX 3ajad,
MIPEJIOoJIaraoluX HECKOJBKO LIAaroB PelIeHUs], €Clid YCIOBUS MPUMEHEHHUS 3a/laHbl B
SIBHOW W HESIBHOU (hopMme;

pemate 3aJayd Ha J0KA3aTelbCTBO MAaTEMaTHUYECKUX OTHOIICHUH W HaXOXICHUE
TEOMETPHUYCCKUX BEIIMYUH;

MPUMEHSTh POTPAMMHBIE CPEJCTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI TIpU
pEIIeHUU CTEPEOMETPUIECKHX 33/1aY;

NPUMCHSTh IIOJYYCHHBIC 3HAHUS Ha TIPAKTHKE: CpPaBHUBATH, AHAIM3UPOBATH U
OIICHUBATh PeajbHbIC CUTYAIMH, IIPUMEHSATh U3yUCHHBIC ITOHSATHUS, TSCOPEMBI, CBOHCTBA
B IIpollecce IMOWCKA pEIICHUS MaTeMaTHuecKu CQOpMYIHUpPOBAHHONW MPOOIIEMBI,
MOJICJTMPOBATh PEaTbHBIC CHUTYAI[MH HA S3BIKE TCOMETPHH, UCCIICIOBATH MOCTPOCHHBIC
MOJIEJIM C UCHOJIB30BAHUEM T'€OMETPUUYECKUX MOHATUN U TEOpeM, almapara anreOpsbl,
peuIaTh MPaKTUIECKHE 3a/1a4H, CBSI3aHHBIC C HAXOXKICHUEM I'€OMETPHUICCKIX BEITUYNH;
UMETh MpPEJICTaBICHUs] 00 OCHOBHBIX JTalax pa3BUTHS T€OMETPUU KaK COCTaBHOMU
yacTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHUH.
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLHECCA OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA

1. Tlpuxaz MunuctepctBa npocserieHuss PO ot 18 mas 2023 r. N 371 "O0 yTBepkaeHuU
benepanbHON 00pa30BaTENBHON MIPOTrPAMMBI CPEAHET0 00111ero o0pa3zoBaHus"

2. Maremaruka: anredpa u Hadaima MaTeMaTHYeCKOro aHaim3a, reomerpus. ['eomerpus, 10-11
knaccel/ AtanacsiH JI. C., Byrysos B.®., [IpacosnioB B.B. nox penaknueii CagoBHHYETO
B.A., AkumonepHoe obmectBo «M3aarensctBo «IIpocBenienue»

METOANYECKHUE MATEPUAJIBI IJIS1 YYUTEJIA

1.

2.

GEANEPANTBHAA PABOYAA NMPOTPAMMA CPEAHEIO OBLLEITO OBPA3OBAHMA MATEMATUKA
(yrny6néHHbI ypoBeHb).

Meroanueckue pekomenganuu. 10-11 k. Aranacsu JI. C byry3os B.®., [Ipacosios B.B.
nop pepakuueit CagoBHuuero B.A., AknronepHoe o0mecTBo «M31aTenbCTBO
«[IpocBemenue»

HNunaktrueckue Matepuansl. 10-11 k1. yaebHOE mocodue 11t 001eo0pa3oBaTeIbHBIX
opranuzanuii. 3uB b. I'., M.: [IpocBemienue, 2021 1.

CamocTosTenbHble U KOHTPOJIbHBIE paboThl. 10-11ki. . Muenckas M. A., M.:
[Ipocsemienue, 2020 .

3anmaun o reomerpuu. 7 — 11 kiaccel: yaeOHOe mocooue sl 0011e00pa3oBaTeIbHBIX
opranuzanuii. 3uB b. I'., Meiinep B. M., baxanckuit A. I'., M.: IIpocsemenune, 2019 r.

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1.
2.

3.

© o~

Poccuiickas anekrponHas mkoua https://resh.edu.ru/

Marematnueckue OJIMMIIMaAbl U OJIMMIIMAIHBIC 3aJa4H, — [BHGKTpOHHLIﬁ pecypc], —
pexuM poctyma: http://www.zaba.ru .

MGTOI[I/IKa npenoaaBaHvsl MaTCMAaTUKH — [BHeKTPOHHBIﬁ pecypc], — PCXKUM JOCTYyIIa:
http://methmath.chat.ru .

Peectp npumepHbIX 00111€00pa30BaTeIbHBIX IPOrPaMM [3JIEKTPOHHBIHN pecypc], — peKum
noctyna: http://www.fgosreestr.ru

ITyreBogutens «B Mupe Hayku» ISl IIKOJBHUKOB [3JIEKTPOHHBIN pecypc], — peKum
nocrtymna: http://www.uic.ssu.samara.ru

DJIeKTPOHHAs XPECTOMATHUS 110 METOAMKE TTPETOIaBaHUsI MATEMATHKHU [3JIE€KTPOHHBIN
pecypc], — pexxum gocryma: http://fmi.asf.ru
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