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INOACHUTEJIBHAA 3AIINCKA

['eomerpust sBiIseTcs OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0ILero
0o0pa3oBaHus, TaKk Kak 00eCreunBaeT BO3MOKHOCTh U3Yy4EHUS AUCLHUILUINH €CTECTBEHHO-HAyYHOU
HAMpaBJICHHOCTH M TPEIMETOB T'YMAaHUTApHOTrO IMKIA. [IoCKONbKY JOTHYecKoe MBIIUICHHE,
dopmupyeMoe TmpH H3YYeHUU OOYYArOIIMMHUCS TOHSATHHHBIX OCHOB T'€OMETPUH, IpH
JIOKa3aTeIbCTBE TEOPEM M IOCTPOEHHUHU LIEMOYKU JIOTUYECKUX YTBEP)KICHUH INpHU peLICHUU
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUIaTh U ONPOBEPraTh TI'MIIOTE3bl HEMOCPEACTBEHHO
UCIIOJIB3YIOTCS NIPU PEIIEHUH 3a]lad €CTECTBEHHO-HAY4YHOrO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3aj1a4.

Ilenp ocBoeHMsl mporpaMmbl yueOHOro kypca «l'eomerpusi» Ha yriyOJaEéHHOM YpOBHE —
pasBUTHE MHIUBHyalbHBIX CIIOCOOHOCTEH OOYy4aroIIMXCsl NpPU H3YYEHUM TIEeOMETpUH, Kak
coCTaBJIAIOLIEH NpeaMeTHON obOnactu «MaremaTnka M MHPOpPMATHKa» 4Yepe3 obecrneyeHue
BO3MOXXHOCTH TPUOOPETEHHsI M HUCIOJIb30BaHUS Oosiee TIyOOKMX TeOMETPUYECKHX 3HAHUH U
JNeHcTBUH, CHenn(UYHBIX T€OMETPUH, U HEOOXOAMMBIX Ul YCIIEUIHOTO MPO(eCcCHOHATBLHOTO
00pa30BaHusl, CBA3aHHOIO C UCIIOJIb30BaHUEM MaTeMaTHKH.

[TpropuTeTHBIMHU 3a/la4aMu Kypca F€OMETPUU Ha YIIyOJIIEHHOM YPOBHE, PaCIIUPSIFOIUMU
U YCHJIMBAIOIIMMU Kypc 0a30BOTO YPOBHS, SIBIISIFOTCS:

pacimiMpeHue TPEACTaBICHUS O TEOMETPUU KaK 4YacTh MHUpPOBOW KYJIbTYphl U
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H F'€OMETPHH C OKPYKAIOIIUM MUPOM;

dbopMHpoBaHHE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHIIMX
MaTeMaTHYECKUX MOJENSIX, TO3BOJIIONIMX ONKCHIBATH M HM3y4daTh pasHble SBICHUS
OKpY’KaIOIIero MHpa, 3HAaHHE MOHATHHHOTO ammapara 1mo pasaeny «CrepeoMmerpus» ydeOHOro
Kypca reoMeTpuu;

(dbopMHpoBaHHE YMEHMsI BJIa/IeTh OCHOBHBIMM MOHATUSAMHU O IMPOCTPAHCTBEHHBIX (PUrypax
U WX OCHOBHBIMH CBOWCTBAaMH, 3HaHHE TeopeM, (HOpMyd W YMEHHE HX NPHUMEHSATh, YMEHUS
JIOKa3bIBaTh TEOPEMBI 1 HAXOAUTh HECTAHIAPTHBIEC CIIOCOOBI PEIICHHUS 3a/1ay;

dopMHpoBaHHE YMEHMs paclo3HaBaTb Ha 4YepTeXkaX, MOJENAX U B PEATbHOM MHUpE
MHOTI'OI'PaHHHMKH U TeJla BPaIlleHUs, KOHCTPYHPOBAaTh F'€OMETPUUYECKHE MOJIEIIH;

q)OpMI/IPOBaHI/Ie ITIOHUMAaHU BO3MOXHOCTH AKCHUOMAaTUYCCKOI'O IIOCTPOCHUA
MaTeMaTUYeCKUX TEeOpHuil, (opMHUpOBaHME MOHMMAHHUS POJU AKCUOMATUKU IPU IMPOBEIECHUU
pacCyKIeHUN;

dopMHupoBaHHE YMEHHs BIaJE€Th METOJAMH JI0OKa3aTeIbCTB M aJITOPUTMOB PpELICHUS,
YMEHMSI HX TPUMEHATh, MPOBOJIUTH JIOKA3aTeIbHBbIE PACCYKIEHUS B XOJA€ pELIeHUs
CTEpEOMETPUYECKMX 337ad U 3aJad C I[PaKTHUYECKUM cojepkKaHHeM, (popMHupoBaHUE
OpeJCTaBiIeHUss O HEeOOXOAMMOCTH JI0Ka3aTeIbCTB HpU OOOCHOBAaHMM MaTeMaTHYECKHX
YTBEPKACHUM U POJIM AKCHOMAaTUKH B ITPOBEIEHUM I€JyKTUBHBIX PACCyKICHU;

pa3BUTHE U COBEPILIEHCTBOBAHME WHTEUIEKTYAIbHBIX M TBOPYECKUX CIOCOOHOCTEH
oOyJaromuxcsi, IMO3HAaBaTEIbHOW aKTUBHOCTH, HCCIEI0BATEIbCKUX YMEHHHM, KPUTUYHOCTH
MBIILIEHHS], UHTEPECA K N3YYEHHUIO T€OMETPUH;

dopmupoBaHrue (YHKIMOHAJIBHOW T'PaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUU: YMEHUS
pacro3HaBaTh MPOSIBICHHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peasbHbIX JKU3HEHHBIX CUTYalUSX U MPH U3YYEHUU APYTrUX y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTENl M 3aKOHOMEPHOCTEW, MOJAEIMPOBAHUSA pEANbHBIX CHUTYyalMil, MCCIEI0BaHUs
IIOCTPOEHHBIX MOJIENIEH, NHTEPIPETALIH [T0JIyYEHHBIX PE3YIbTATOB.

OCHOBHBIMHU COZIEpKATEIBbHBIMU JIMHUSIMU ydeOHoro kypca «l'eomerpusi» B 10-11
knaccax sBisitorcs: «[IpsiMble M IIIOCKOCTH B ImpocTpaHCTBe», «MHororpanaukm», «Tena
BpallleHus», «BEKTOpbI M1 KOOPANHATHI B IPOCTPAHCTBEY, «/{BH)KEHHS B IPOCTPAHCTBEY.



Cdhopmynupoannoe Bo @I'OC COO TpeboBaHUE «YMETb ONEPUPOBATH IMOHITHUIMUNY,
pEeBaHTHBIMHU T€OMETPHUH Ha yriiyOnEéHHOM ypoBHE 00yueHus B 10—11 kmaccax, OTHOCHTCS KO
BCEM COJEpXaTelbHbIM JMHUSIM Yy4eOHOro Kypca, a (OpMUPOBAHUE JIOTUYECKUX YMEHUMN
pacmpesensieTcss He TOJbKO IO COJEPKATENbHBIM JHUHUSAM, HO M MO ToAaM OOydYeHHS.
Conepxxanne  00pa3oBaHUS, COOTBETCTBYIOIIEE IPEIMETHBIM  pe3yjibTaTaM  OCBOCHUS
®enepasibHON padouell MporpaMMebl, pacrpeneiaEHHbIM M0 TofaM 00y4YeHUs, CTPYKTYpPHUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPUHLHUIHUAILHBIM BOIpOcaM oOydaromuecs
oOpamanuch HEOJHOKPATHO. DTO IMO3BOJSET OpPraHW30BaTh OBJAJICHHE TI'€OMETPUUYECKUMHU
NOHATUSAMH W HaBBIKAMH IIOCJIECAOBATENFHO M IOCTYNATENbHO, C COOJIOJCHUEM NPUHIIMIIA
IIPEEMCTBEHHOCTH, a HOBbIE 3HAHHUA BKIIOYaTh B OOIIYI0 CHUCTEMY T'€OMETPUUYECKUX
MpEeJICTaBICHUI 00yJarouxcs, paciupss u yrayosss e€, odpa3ys MpoyHble MHOXKECTBEHHbIE
CBSI3U.

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

co3aarb ycnoBus Ui nuddepeHnmanyu  00yueHHs, TOCTPOCHUS WHAMBHUIYaJTbHBIX
o0pa3oBaTelbHBIX @IporpammMm, O0OeclneyuTh yYriayOn€HHOE H3yYeHHUE TEOMETPUHM  Kak
COCTaBIIAIONICH yueOHOTO peMeTa «MaremaTukay;,

HOJArOTOBUTH OOYYAIOMIMXCS K MPOJOJDKCHUIO M3YYEHUS MATEMaTHKH C Y4E€TOM BBIOOpa
Oynymeit npodeccuu, odecrieunBasi MPEEMCTBEHHOCTh MEXKIY OOIIMM H MPOPECCHOHATHHBIM
o0OpazoBaHHEM.

Ha wusydenne yuebHoro kypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHE oTBoauTcs 204
yaca: B 10 kitacce — 102 gaca (3 gaca B Henento), B 11 kiacce — 102 ygaca (3 yaca B Heeno).

COJAEP/KAHUE OBYYEHUSA
10 KUIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUS CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBo. [loHaTne
00 aKkCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anMHOe pacnosioxkeHue NpsiMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, MMapalICIbHbIE U
cKpeluBaromuecs npsamsele. IIpusHaku ckpemuBaromuxcs npsameix. [lapamienbHOCTb NPAMBIX U
IIJIOCKOCTEW B IIPOCTPAHCTBE: IapajuIelIbHBIE IPSMBIE B IIPOCTPAHCTBE, MapaJUIEIbHOCTh TPEX
NPSMBIX, MApaJUIEIbHOCTh NOPAMOM M IUIOCKOCTH. [lapamiensHOe U IEHTpaIbHOE
npoeKkTupoBanue, nzodpaxenue ¢uryp. OCHOBHBIE CBOMCTBA MapaUICIIbHOTO MPOEKTUPOBAHUS.
N300paxkenue ¢puryp B napamiesibHOM MPOEKIMU. YTIIbl C COHAPABICHHBIMU CTOPOHAMH, YTOJl
MEXIy NPSAMBIMH B IIPOCTpaHCTBE. llapainenbHOCTh IIOCKOCTEN: NapallielbHbIE IUIOCKOCTH,
CBOICTBa MapaienbHbIX IIocKocTel. [IpocTelime npocTpaHCTBEHHbIE (PUTYpPbI HA TIOCKOCTH:
TETpa’aAp, NapaJIeJIEeNUIE], TOCTPOCHUE CEYEHU M.

IlepneHAUKYIAPHOCTE HPSAMOM M IJIOCKOCTH:  NEPIEHIUKYJSAPHBIE IpPSMBIE B
IIPOCTPAHCTBE, IIPSAMBIE IapajUIeIbHBIE W IEPHEHIUKYIAPHBIE K IIJIOCKOCTH, IPU3HAK
NEePNEHAUKYISIPHOCTH OPSIMOM M IUIOCKOCTH, TEOpeMa O TMpsAMOW NEpPHEeHAUKYISIPHON
III0CKOCTH. OpTOTOHANBHOE MPOEKTUpOBaHUE. [leprneHIuKyasp U HAKIOHHBIE: PACCTOSHHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIMS (PUTYPHI HA IIIOCKOCTb.
IlepneHAUKYIAPHOCTD IUIOCKOCTEN: MIPU3HAK IEPIEHIUKYIISIPHOCTU ABYX ILUIOCKOocTer. Teopema
0 TPEX MEPHEHAUKYIAPAX.

VYTIBl B IPOCTPAHCTBE: YIOJl MEXAY MPSMOM U IUIOCKOCTBIO, IBYTPAHHBINA YTOJ, IMHEWHBIN
yroJl JBYIpaHHOro yria. TpéxrpaHHblii MU MHOrorpaHsble yribl. CBOWCTBa IUIOCKMX YIJIOB
MHOrorpatsoro yria. CBONCTBa IJIOCKMX U JBYTPaHHBIX YIVIOB TPEXTPAHHOTO yria. Teopembl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.



MHoOrorpaHHuKHu

Buael MHOrorpaHHMKOB, pa3BEpPTKa MHOrorpaHHuka. IIpusma: nN-yroneHas npusma,
npsMasi 1 HakJIOHHas NpHU3Mbl, OOKOBas W IOJIHAs MOBEPXHOCTh Npu3Msl. [lapamienenunen,
IPSIMOYTOJIBHBIN Napajulelienunesl U ero cBoicTBa. KpaTuaiimme moyTM Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Diinepa. IIpoctpancrBennass teopema Iludaropa. IMupamuma: n-
yrojibHasi NUpaMuia, NpaBuibHasg U yceu€HHas nupamuabsl. CBoiicTBa pédep 1 OOKOBBIX IpaHeil
IIPaBWIBHOM nupaMuel. [IpaBuiibHBIE MHOTOTPaHHMKH: IIpaBWIbHAs NPU3Ma WU INpPaBUJIbHAs
nupamMuia, MpaBuibHAas TPEYrojbHas MHUpaMHIA U TPAaBUIIBHBINA TeTpasap, Kyo. IlpeacraBnenue
O MPAaBWIbHBIX MHOTOI'PAaHHUKAX: OKTa3p, NOAEKASAP U UKOCAIP.

Beruncnenue 31eMeHTOB MHOTOTPaHHUKOB: péOpa, quaroHanu, yrisl. [lnomans 6oxoBoi
IIOBEPXHOCTU M TIIOJHOM IIOBEPXHOCTH MNPSMOM INPHU3MBI, ILIOLAAb OCHOBAHMH, Teopema O
OOKOBOH IMOBEPXHOCTH TPSMON Mpu3Mbl. [lnomane OGOKOBOH MOBEPXHOCTH M TMOBEPXHOCTHU
IIPaBUJILHOM MMPAMMJIBI, TEOPEMA O ILIOIIAAN YCEYEHHOU MMPAMHUIBI.

CuMMeTpuss B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPHUM IIPAaBUIBHBIX MHOI'OTPAHHUKOB.
CuMmMeTpuss B NpPaBUIBHOM MHOIOIDAaHHUKE: CHMMETPHUS IapajulelIeNUIend, CHUMMETPHs
IIPaBUJIBHBIX IIPU3M, CHMMETPHUS IIPABWIIBHON NTUPAMUBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

IToHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHANPABICHHBIE W IPOTHBOIIOJIOKHO HAIPABIEHHBIE BEKTOPBI. PaBeHCTBO
BEKTOPOB. JIEHCTBUS C BEKTOpPAMHU: CIOKEHHUE W BBIYMTAHUE BEKTOPOB, CyMMa HECKOJBKHX
BEKTOPOB, YMHO)XEHHME BeKTopa Ha uwucio. CBolicTBa clloKeHHUS BeKTOpoB. C(BolicTBa
YMHOKEHMS BEKTOpa Ha uucio. [IoHATHe KoMmIuIaHapHbIe BEKTOpHI. IIpH3HaKk KoMIIaHApHOCTH
Tp€X BekTOopoB. IIpaBuino mnapamnenenunena. Teopema O pPa3IoOKEHUM BEKTOpa IO TPEM
HEKOMIUIaHAapHBIM  BekTopaMm. [IpsMoyronpHas cucrtema KOOpAUMHAT B  IIPOCTPAHCTBE.
Koopaunarsl BekTopa. CBsA3b MeXAy KOOpAMHATAMU BEKTOpAa M KOOPJAMHATAMHU TOYEK. YTOJ
Mex 1y BekTopamu. CKaJsipHOE MPOU3BECHIE BEKTOPOB.

11 KUIIACC

Tesa BpameHust

ITousTHs: OUIMHAPHUYCCKAasd IOBECPXHOCTb, KOHHYECKAsd IOBCPXHOCTD, c@epnquKaﬂ
MOBEPXHOCTh, OOpasyromue noBepxHocTed. Tena BpalleHMs: HUIMHAP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. Bzaumaoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTellbHas TIOCKOCTh K
cdepe. M300paxkeHue Ten BpalleHus Ha MI0CKOCcTU. Pa3BépTka munuHapa u konyca. CuMmeTpust
ctheps! 1 mapa.

O0béM. OcHoBHblE cBolicTBa 00BEMOB Ted. Teopema 00 00bEME NPSIMOYTOJIBHOIO
napauenenunena U cieactsus u3 He€. OO0bEM NpSAMOM M HAKIOHHOM NPU3MBI, IUIUHIpPA,
nupamMuibl 1 KoHyca. OO6bEM 1mapa 1 apoBOro CerMeHTa.

KOM6I/IH&III/II/I TCJI Bpall€cHUA W MHOI'OIpaHHUKOB. HpI/I3Ma, BIIMCaHHagd B HHWJIHUHADP,
onucaHHasg okosio IunHApa. [lepeceuenne cdepbl u mapa ¢ miaockocteio. Kacanue mapa u
cdepsl II0CKOCThIO. [IoHATHE MHOTOTpaHHUKA, OITMCAHHOTO OKOJIO Cepsl, Chephl, BHUCAHHOI B
MHOT'OT'PaHHMK WJIM TEJIO BPAILICHHS.

[Inomanp MOBEPXHOCTH LMIMHApA, KOHYca, Iutomans chepsl u e€ yacteil. [logobue B
npoctpancTtBe. OTHomeHue 0OBEMOB, IUIOMIAZe MOBEpXHOCTEH MOMOOHBIX  uryp.
[IpeoOpa3oBanue momodus, romoTeTus. PemeHue 3agad Ha IUIOCKOCTH C HCIIOJIB30BaHUEM
CTEPEOMETPUUYECKUX METOJIOB.

HOCTpO@HI/Ie CeueHnit MHOI'OIrpaHHUKOB HW TE€JI BpallCHUA: CCUYCHHA MUIMHApPA
(mapamienbHO W TMEPIEeHIUKYISIPHO OCH), CEYCHHsS KOHyca (TmapajjieibHbie OCHOBAHHUIO M
IPOXOJAILINE Yepe3 BEepIIMHY), CEYSHHUs IIapa, METOJAbI IMOCTPOEHUS CEYEHUU: METOJ CIIEJIOB,
METO/1 BHYTPEHHETO IPOEKTUPOBAHUS, METO/I IIEPEHOCA CEKYILEH MI0CKOCTH.



BekTopbl M1 KOOPAUHATHI B IPOCTPAHCTBE

Bexrtops! B npoctpanctBe. Onepaunu Haa BEKTOpaMu. BEKTOpHOE YMHOKEHUE BEKTOPOB.
CBolicTBa BEKTOPHOTrO yMHOXeHHUs. lIpsMoyrosibHasi cucremMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopnunatsl BekTopa. Pasnoxxenue BekTopa mo 6asucy. KoopauHaTHO-BEKTOPHBIH METOX MpH
pEIIEHNU T€OMETPUYECKUX 3a/1ay.

JBUKEeHHUs B POCTPAHCTBE

JBwxkenus mpoctpanctBa. OtoOpakenus. JIBmkeHus W paBeHCTBO ¢uryp. OO6mme
CBOMCTBA JBW)KCHUH. Buapl IBM)KEHMI: NapajlIeNbHBIA I[IEPEHOC, LIEHTpalbHAasi CHUMMETPHS,
3epKaibHasi CHMMETPHS, TOBOPOT BOKPYT mpsiMoii. IIpeoGpazoBanust monodus. Ilpsmas u chepa
Ditnepa.

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

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpa:xxnanckoe BoCiMTaAHHE:

c(hOPpMUPOBAHHOCTh  TPAKIAHCKOW MO3UIMU  OOYYaIOIIETOCs Kak aKTHBHOTO U
OTBETCTBEHHOT'O HJIEHA POCCHUHCKOro OOIIECTBa, MPEJICTABICEHHE O MAaTEMAaTUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHHI, MpOIEnyp Tpa’kJaHCKOro oOIecTBa
(BBIOOpBI, OMPOCHI U APYroe), yMEHHE B3aWMOJEHCTBOBATH C COLMAIBLHBIMH WHCTUTYTaMH B
COOTBETCTBUU C X (QYHKIUSIMHU H HA3HAUYCHUEM;

2) naTpuoTHYECKOE BOCIMTAHUE:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON WICHTHYHOCTH, YBXKEHUS K MPOIJIOMY U
HACTOSIIIEMY POCCHIMCKON MaTeMaTHKH, IEHHOCTHOE OTHOILIEHHE K JOCTUKEHUSIM POCCUICKHUX
MaT€MaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUN B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIMTAHHUE:

OCO3HAaHHWE JYXOBHBIX IIEHHOCTEH  pOCCHHCKOrO  Haponaa, c(HOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O0 CO3HAHMS, 3TUUECKOTO MOBEICHHUSI, CBI3aHHOIO C MPAKTUUYECKUM IMPUMEHEHUEM
JOCTHDKCHUN HAyKH U JCSTENHHOCTHIO YUEHOTO, OCO3HAHWE JMYHOTO BKJaJa B TMOCTPOEHUE
YCTOMUYMBOTO OYAYIIETO;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE  OTHOUIEHWE K  MHUpPY, BKJIIOYas  3CTETUKY  MAaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, peHIeHHH, pacCyXIeHUH, BOCIHPHUUMYUBOCTh K
MaTEeMaTUYECKUM acTieKTaM Pa3IUnYHbIX BUJIOB UCKYCCTBA,

5) puzuveckoe BocuTaHHE:

c(hOpMUPOBAHHOCTh YMEHHUS MMPUMEHSATh MaTEMAaTHUECKUE 3HAHUS B UHTEpEcax 3J0POBOTO
u Oe3omacHOro o0Opa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
MUTaHue, cOATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, pEryisipHas Gu3ndeckas akTUBHOCTB),
(bu3HIEeCKOe COBEPIIICHCTBOBAHUE TTPH 3aHITHIX CIIOPTHUBHO-030POBUTEIHHON IEATEITLHOCTHIO;

6) TpynoBoe BocnnuTanue:

TOTOBHOCTH K TPYIly, OCO3HAHHE IIEHHOCTH TPYIO0Jt00Us, UHTEpEC K pa3iIuuHbIM cepam
po)eCCHOHAIBHON ACSITEIIBHOCTH, CBS3aHHBIM C MAaTEMaTUKOW W €€ MPUIOKEHUSIMH, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynaymied mpodeccut W pearn30BBIBATH COOCTBEHHBIC



KU3HCHHBIC IIJIaHbI, TOTOBHOCTH H CHOCOGHOCTL K MaTeMaTI/I‘-IGCKOMy 06pa3013aHmo 158
caM000pa30BaHMIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTHBHOMY yYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTHYECKOW HAIPaBICHHOCTH;

7) 3K0JIOTMYeCcKOoe BOCIIUTAHHE:

C(I)OpMI/IpOBaHHOCTB BKOHOFHHGCKOﬁ KyJIbTypBI, IIOHUMAHHUC BJIIUAHHUA COLUMAJIBHO-
SKOHOMHYECKHMX IIPOIIECCOB HA COCTOSHUE IPUPOJHON M COIMAIBHOM Cpeibl, OCO3HAHUE
r00abHOTO  XapakTepa  JKOJOTHYECKHX  MpoOJieM, OpHUEHTAalHMs Ha  [PUMCHCHHE
MaTEeMATHYECKUX 3HAHUN ISl pelIeHUs 3a7ad B 00JacTH OKPYKAIOMIEH Cpelbl, MIIaHUPOBaHUE
IIOCTYIIKOB Y OLICHKU UX BO3MOKHBIX IIOCIIEACTBUN JUIsl OKPYXKAIOLIEH CPEIbl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH W OOIIECTBEHHOW MPAKTHUKH, HOHUMAHHE MaTEMAaTUYeCKOH HAayKH Kak chepsl
quOBequKOﬁ JACATCIIbHOCTH, 3TAIIOB eé pa331/1T1/1;1 U 3HAYUMOCTU I pa3BI/ITI/ISI OHUBUJIIN3allUN,
OBJIQJICHHE SI3BIKOM MAaTEMAaTHKUA U MAaTEMaTHYECKON KYJIbTYpOH KaK CPEeICTBOM MO3HAHUS MHPA,
TOTOBHOCTb OCYIIECTBJISATH MPOSKTHYIO U MCCIIEIOBATEILCKYIO IEATEIbHOCTh HHAUBUAYAIBHO U

B IPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI

ITo3naBaTebHBIE YHMBepPCcAJIbHbIE YUeOHbIe 1elCTBUS

ba3zoBble Jloru4eckue AeiicTBUA:

BBISBJIAITh M XapaKTEPU30BATh CYLIECTBEHHbIE MPU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
NOHATUH, OTHOWICHWHA MEXAY TMOHATHAMH, (OpPMYTUPOBATH ONPEACICHUS  TOHSATHA,
YCTAaHABJIMBATh CYHIECTBEHHBIH NPHU3HAK KIACCH(HUKAIIMKA, OCHOBAHUS Ui O00OUICHHA U
CPaBHEHHUs, KDUTEPUU IIPOBOJAUMOIO aHAJIN3A;

BOCIIPUHUMATh, (OPMYJIHUPOBAaTh W MPeoOpa3oBbIBaTh CY)XICHHs: YTBEPAUTENIbHbIE WU
OTpHIIATENbHBIC, €TMHIUYHBIC, YACTHBIC U 00IINE, YCIOBHEIC,

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHBOpEUYUsS B (pakTax,
JAHHBIX, HaOMIONEHUSX W  YTBEPXKACHUAX, IpejylaraTb KPUTEpUU s BBIABICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEYUIL;

JIeNIaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, AECIYKTHUBHBIX W HWHIYKTUBHBIX
YMO3aKJII0YEeHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITETIBHO JIOKA3aTeNbCTBA MAaTEMAaTHUECKUX YTBEPXKACHUHN (TpsiMble U
OT TPOTHUBHOIO), BBICTpaMBaTh AapryMEHTALI0, MPUBOAUTH MPUMEPHl M KOHTPIPUMEDSI,
000CHOBBIBAaTh COOCTBEHHBIE CYXJAEHHSI U BHIBOJIBI;

BbIOMpaTh CHoco® pemieHus YydeOHOM 3amaun (CpaBHMBAaThb HECKOJBKO BapHaHTOB
peuieHus, BbIOMpaTh HauboJee MNOAXOMSAIMM ¢ YYETOM CaMOCTOSITEIbHO BBIJCIECHHBIX
KPUTEPHEB).

Ba3zoBble ncciegoBarejbcKue AeiicTBU:

HCIIOJIb30BaTh BOIIPOCHI KaK UCCIIEI0BATENIbCKUI MHCTPYMEHT MO3HaHUSI, (OPMYIUPOBAThH
BOIIPOCHI, (UKCUPYIOIIME NPOTUBOpEYHE, NpoOJIeMy, YCTaHABIMBATh HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIINI0, MHEHHE;

IPOBOAMTH CAaMOCTOSITEIbHO  CIUIAHUPOBAHHBIM  SKCIIEPUMEHT, HCCIEJOBAaHHUE IO
YCTaHOBJIEHUIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEeKTa, SBJIEHUS, IPOLIECCa, BBISBICHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SBICHUSMH, TPOIIECCaMH;

CaMOCTOSITENIbHO (hOPMYyIUpPOBaTH 000OIIEHNS U BBIBOJIBI [0 pe3yabTaTaM MPOBEIEHHOTO
HaOJI0IeHNs, UCCIIEIOBAHMSI, OLIEHUBATh JOCTOBEPHOCTD MOIYUYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U
00001IeHNI];

IIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIlecca, a TAK)KE BbIIBUIaTh MPEINOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.



Pabora ¢ undopmanmeii:

BBISBIIATh JE€PUIMUTH HHPOPMALIMH, JAHHBIX, HEOOXOIUMBIX Ui OTBETa Ha BONPOC U JUIs
peLIeHMs 3a]1a4u;

BBIOMpaTh HMHPOPMALMIO W3 HMCTOYHUKOB pA3jIMYHBIX THUIIOB, AHAIM3HPOBATH,
CHCTEMaTH3UpOBaTh M HHTEPIPETUPOBATh MHMOPMAIMIO PA3IUYHBIX BUAOB U (opMm
IPECTaBICHHUS;

CTPYKTYpUpOBaTh  HMHGpOpMaLMI0, MpPEeACTaBlIATh €€ B pa3IMuHbIX  (opMax,
WILTIOCTPUPOBATh IpadUuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPHSIM.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUS

OO0uenne:

BOCIIpUHUMATb H (bOpMYHI/IpOBaTB CYKACHUA B COOTBCTCTBUU C YCIIOBUAMH U LCIIAMU
06H_I€HI/I$I, SICHO, TOYHO, I'PAMOTHO BbIPpAKaTb CBOIO TOYKY 3pPCHHA B YCTHBIX U IMHMCBbMCHHBIX
TEKCTax, JaBaTh IMOSCHEHUS IO XOAY peHIeHHs 3a/Jayd, KOMMEHTHUPOBATh MOJYyYCHHBIN
pe3yJbTaT;

B XOJIe OOCYXICHHSI 3a/1aBaTh BOIPOCHI IO CYHIECTBY OOCYKIaeMOW TEMBbI, MPOOIEMBbI,
pemaeMoﬁ 3aaa4M, BBICKA3bIBaTb MACH, HALCJICHHBLIC HAa IMOMCK PCHICHUA, COMMOCTABJIATH CBOU
CYXKICHHS C CY)KIEHUSMHU IPYTMX YYaCTHUKOB JMajora, oOHapyXHBaTh pPa3jiHyuue U CXOJCTBO
MO3UIUI, B KOPPEKTHOH opMe GOopMyTUpOBaTh Pa3HOTIACHS, CBOM BO3PAKECHHUS;

NpEACTaBIATL PE3YJIbTAaThl PCIICHHA 3aJadd, SKCICPUMCHTA, HCCICAOBAHUA, ITPOCKTA,
CaMOCTOSITENIbHO  BbIOMpaTh (GopMar BBICTYIUICHHS C Y4€TOM 3aJad MNpPE3CHTAllMd |
0COOCHHOCTEN ayAUTOPHH.

PeryisiTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS

Camoopranuzanus:

COCTaBJIATh IUIaH, AJITOPUTM pEUICHHs 3aJayd, BBIOMPATh CIOCOO peleHHs ¢ Y4ETOM
UMEIOLINXCS PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATh
BapUaHThI pelIeHul ¢ yu€TOM HOBOM MH(pOpMAaLIUK.

CaMOKOHTPOJIb, SJMOIHOHAIbHBIH HHTEJVIEKT:

BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIIAEMBbIX JEHCTBUN
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3yJIbTaTOB, BIAJETh CHOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3YJIbTaTa PEIICHN MaTEMaTUUECKOH 3a7aun;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTH IIPH PELICHMM 3a/ayd, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATEILCTB, JAHHBIX, HalJICHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yibTaTa MLeIM M YCIOBHSIM, OOBSICHATH HPUYMHBI
JOCTMDKEHUSI WM HEJOCTIKEHHsI Pe3yJlbTaTOB JESATEIbHOCTH, HAXOAUTh OIIMOKY, /1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas /1eSITeJIbHOCTh:

NOHMMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThI IpU
pemieHMH y4eOHBIX 3a/a4, NpPUHUMATh IeJIb COBMECTHOM JEsATEeIbHOCTH, IUIAHUPOBATh
OpraHu3alMI0 COBMECTHOM pPabOThI, pacrpeleniTbh BUIbl padoT, JOrOBApHBATHCS, OOCYXIATh
MIPOIIECC U PE3YNbTAT paboThl, 0000IIaTh MHEHHUS HECKOIBKHX JTFOJICH;

y4acTBOBaTh B IpyNMHoBBIX (hopMax paboThl (00CyXkIeHHsS, OOMEH MHEHUH, «MO3TOBBIE
IITYpPMBI» U HWHBIE), BBIIOJHATH CBOIO 4YacTb pabOThl U KOOPAMHUPOBATH CBOM JIEHCTBHS C



IPYTMMU YIEHaMd KOMAaH/bI, OIIEHHWBAaTh KAueCTBO CBOEro BKIaJa B OOMIMN MPOAYKT IO
KpUTEpUsM, chOpMYyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATDBI

K xoniy 10 kiaacca o0ydaromuiicst HAyIuTCs:

CBOOOJHO ONEPUPOBATH OCHOBHBIMHU MOHSATUSMHU CTEPEOMETPUH TPHU PEIICHUU 3a/1a4 U
MPOBEJICHUN MaTEMaTUYECKUX PACCYKICHUMN;

NPUMEHATh AKCHOMBI CTEPEOMETPUU W CICICTBUS W3 HHUX TMPH  PEUICHUU
TCOMETPUYCCKUX 3a]1a4;

KJIACCHU(UITUPOBATh B3aUMHOE PACIIOJIOKEHUE MPSMBIX B MMPOCTPAHCTBE, TUNIOCKOCTEH B
MIPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE;

CBOOOJTHO ONEPUPOBATh MOHSATHSIMH, CBS3aHHBIMU C YIJIaMH B MIPOCTPAHCTBE: MEKIY
NPSIMBIMH B TIPOCTPAHCTBE, MEXKTY MPSIMOH U IJIOCKOCTHIO;

CBOOOHO ONEPUPOBATH MOHATUSIMU, CBI3aHHBIMH C MHOTOTPAaHHUKAMU;

CBOOOJHO pAcMO3HABATh OCHOBHBIE BUJIBI MHOTOTPAHHHUKOB (IIpH3Ma, MHpPaAMUA,
MPSIMOYTOJIBHBIN TTapayieenumnes, Kyo);

KJIaccu(pUIUPOBaTh MHOTOTPAHHHUKH, BEIOUPAsi OCHOBAHHMS ISl KIIaCCU(DUKAIIHIH;
CBOOOJHO ONEPUPOBATH TIOHSATUSMH, CBS3aHHBIMH C CCUYEHHEM MHOTOTPAHHUKOB
TUIOCKOCTBIO;

BBINOJIHATH NApaJJICNIbHOE, IICHTPAJIILHOE U OPTOrOHAILHOE MPOSKTUpOBaHKUE (HUTYD Ha
TUIOCKOCT, BBITIOJHSTh N300paXkeHHst (PUTYp Ha IJIOCKOCTH,

CTPOUTH CEYCHHUS MHOTOTPAHHUKOB Pa3IMYHBIMH METOJIaMH, BBITIONHSTEH (BRIHOCHBIC)
IUIOCKHE YEPTEeKU M3 PHCYHKOB IMPOCTHIX OOBEMHBIX (UTYp: BUI CBEpXy, COOKY,
CHH3Y;

BBIUUCIIATh  IUIOIIAJM TIOBEPXHOCTEH MHOTOIPAaHHHMKOB (IIpU3Ma, MUPaMUA),
TEOMETPHUYCCKHX TeJl C MPUMEHEHUEM (POpMYIT;

CBOOOJHO ONEPHUPOBATh TOHATHUSIMH: CHMMETPHUS B TPOCTPAHCTBE, IEHTP, OCh U
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M TUIOCKOCTh CHMMETPUU (PUTYPBI;

CBOOOJHO OMEPUPOBATH MOHATHIMH, COOTBETCTBYIOIIUMHU BEKTOpaM U KOOpAMHATAM B
IPOCTPAHCTBE;

BBITIOJHSATE JICUCTBUS HAJI BEKTOPaMU;

pemaTe 3aJayd Ha J0Ka3aTelbCTBO MAaTEMaTHYECKUX OTHOIICHUH W HaXOXICHHE
FEOMETPUUECKUX  BEIMYWH, TPUMEHSA HW3BECTHBIE METOABl TMpPH  PEIICHUU
MaTEeMaTHYECKUX 3324 TTOBBIIIICHHOTO ¥ BRICOKOTO YPOBHS CIIOHOCTH;

MPUMEHSTH MTPOCTEHIIIHE TPOTPAMMHBIC CPEJICTBA U AJIEKTPOHHO-KOMMYHUKAIIHOHHBIC
CUCTEMBI IIPU PEIICHUU CTEPEOMETPHUECKUX 3a/1a4;

U3BIIEKATD, npeoOpazoBbIBaTh M HUHTEPIPETUPOBATH  HHQPOPMAIIHIO 0
MIPOCTPAHCTBEHHBIX TEOMETPUYECCKUX (UTYpax, IMPEJACTABICHHYI0O Ha dYepTexax |
pPHUCYHKAX;

NPUMEHSTh TIONyYeHHBbIE 3HAHHWS Ha TMPaKTUKE: CpPaBHUBATh M aHAJIU3UPOBATH
pealibHbIe CUTYyallud, TMPUMEHSATh U3YUYEHHBIC TOHITHS B IMPOIIECCE MOUCKA PEIICHUS
MaTeMaTHYeCKA CHOPMYITUPOBAHHON MPOOIIEMBI, MOJICITHPOBATh PEATbHBIC CHUTYAITUU
Ha S3BIKC TEOMETPHH, WCCICJA0BATh ITOCTPOCHHBIE MOJICIM C HCIIOJIh30BAHUEM
FEOMETPUUECKUX TMOHSATHH W Teopem, ammapaTa aireOpbl, peuiarh MPaKTHYECKHE
3a/1a4¥, CBSI3aHHBIC C HAXOXKJEHUEM I€OMETPHUYECKIX BEIHUNH;

UMETh TPEJICTaBICHUs] 00 OCHOBHBIX J3Tamax pa3BUTHs T€OMETPUU KaK COCTaBHOMN
gacTH (pyHIaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K xoniy 11 kiacca o0ydaromuiicst HAyIuTCs:



CBOOOJTHO OMEPUPOBATH MOHATUSMH, CBA3aHHBIMU C IIMJIUHAPHYECKON, KOHUYECKONH U
chepryecKoit TOBEPXHOCTAMHU, OOBSICHATH CIIOCOOBI ITOTYUEHHS;

ONEepUpPOBATh MOHITUSIMHU, CBA3AHHBIMHU C TEJIaMH BpAIICHMS: LUIUHAPOM, KOHYCOM,
cdepoii u mapowm;

pacrio3HaBaTh Teja BpalleHHus (LWIMHAP, KOHYC, cdepa U 1map) U 0ObIACHATH CIOCOOBI
MOJTyYEHUS Tell BpallleHus;

KJIaCCU(UIIMPOBATH B3aUMHOE PACMOJI0KeHUe cephl U MIOCKOCTH;

BBIYUCIISAITh BEIUYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJI BpPALICHUS, OOBEMBI U
IUIOINAAM MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BPAILCHHS, TEOMETPHUECKUX TEN C
pUMEHEHHEM (HOpMYIL;

CBOOOJHO OMEPUPOBATH MOHSATHSAMH, CBS3aHHBIMH C KOMOWHALMSAMU TN BpalICHUS U
MHOTOT'PaHHHKOB: MHOTOTPAHHUK, BIIMCAHHBIN B cepy U OMHCAHHBIA OKOJO chepsl,
cdepa, BiMcaHHass B MHOTOI'PAaHHHK WUJIH TEJIO BPAIICHUS;

BBIUKCIISITH COOTHOIICHHS MEXAY IUIONIaIIMU MMOBEPXHOCTEH U 00bEMaMu MOTOOHBIX
Te,

nu300paxarh HW3ydaeMble (DUTYpBI, BBIOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEKU W3
PHCYHKOB IPOCTBIX O0OBEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TEJ BPAICHHUS,

U3BIIEKATD, UHTEPIIPETUPOBATD u peoOpa3oBbIBAThH uH(bOpMaIUIO 0
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, MPEACTABICHHYI0O Ha YepTexax u
pHUCYHKaX;

CBOOOJTHO OTIEPHPOBATH TIOHSATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJHATH OINEPAlMK HaJl BEKTOPaMHU;

3aJaBaTh IIOCKOCTh YPaBHEHHEM B JIEKAPTOBOIl cUcTeMe KOOPAMHAT;

pemaTh TEeOMETpPHUYECKHE 3aJadi Ha BBIYHCICHHE YIJOB MEXAY NpPSIMBIMA U
IUTOCKOCTSIMHM, BBIYMCICHHE PACCTOSHHA OT TOYKH JO IUIOCKOCTH, B IIEJIOM, Ha
MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/A MPH PEIICHUH;

CBOOOZHO OIEpPUPOBATh IMOHSATUSMH, CBSI3AaHHBIMU C JBUKEHHEM B IPOCTPAHCTBE,
3HATh CBOICTBA IBHMKCHHM;

BBITOJIHATh HM300pa)XCHHsT MHOTOTPAaHHMKOB M TeJ BpAIIEHUS TNPH IMapajuIeIbHOM
nepeHoce, EeHTPaIbHONM CUMMETPUH, 3€pKaJIbHOW CUMMETPHUHU, IIPU MOBOPOTE BOKPYT
npsMOii, mpeoOpa3oBaHus MOA00US;

CTPOWTH CEUEHHS] MHOTOTPAHHWUKOB H TN BpalleHHWs: CEYCHHS IWIMHApA
(mapamieNnbHO W MEPIEHANKYIISIPHO OCH), CEUCHHS KOHYca (MapajuieIbHble OCHOBAHUIO
U TIPOXO/JIAIIINE Yepe3 BEPILINHY), CEUEeHUS 11apa;

UCIOJIb30BaTh METOJbl TOCTPOEHUSI CEYEHHUH: METOJl CJEIOB, METOJ BHYTPEHHEro
POEKTHPOBAHUS, METO/]I TIEPEHOCA CEKYIIEH IITOCKOCTH;

JIOKa3bIBaTh T€OMETPUIECKHUE YTBEPIKICHHUS;

NPUMEHSTh TeoMeTpuueckue (akThl Ui pEIIeHUS CTePEOMETPUYECKHX 3ajad,
MPEJIONIarafoIuX HECKOJIBKO IIaroB PelIeHUs, €Cli YCIOBUS MPUMEHEHHUS 3a/laHbl B
SIBHOW M HESIBHOU (opMme;

pemarp 3amayd Ha JIOKa3aTebCTBO MAaTEMaTHYECKHMX OTHOIICHWUH W HaXOXXICHHE
TEOMETPUUYECKUX BEIUYUH;

MPUMEHSTH MPOTPAMMHBIE CPECTBA U AJIEKTPOHHO-KOMMYHHUKAIIIOHHBIE CUCTEMBI TIPH
PEIICHUH CTEPEOMETPUICCKUX 3a/1ad;

NPUMEHATHh TIOJyYeHHBIE 3HAHWS Ha TMPAKTHKE: CPaBHHUBATH, AaHAIM3HPOBATH U
OIICHUBATh peajbHbIe CUTYAINH, MPUMEHSATh U3yUCHHBIE MMOHATHS, TEOPEMBI, CBOICTBA
B Ipolecce IOMCKAa pEUIeHHUs MaTeMaTH4ecKu CGHOPMYIMPOBAHHONW MPOOIEMBI,
MOJIEIIUPOBATh pealibHbIE CUTYallMU Ha SI3BIKE TEOMETPUH, UCCIIEA0BATh MMOCTPOSHHBIE



MOJIENIM C UCMOJIb30BAHUEM T'€OMETPUUYECKUX MOHATUN M TEOpeM, amrmapara anreOpsl,
pemars NPaKTUYECKUE 3a1a4U, CBA3AHHBIE C HAXO0XKIEHUEM IN€OMETPUUECKUX BEIUYNH;
UMETh IPEJCTaBICHUs] 00 OCHOBHBIX J3Talax Ppa3BUTUS T'€OMETPUM KaK COCTaBHOM
qacTH (pyHAaMeHTa Pa3BUTHS TEXHOJIOTH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
e HaunmenoBanue KosmyecTBo yacos DJIEeKTPOHHbBIE
" /;1 Pa3/iesioB M TeM Beero Kontpoasusie IIpakTHueckue (undposnbie)
NMpoOrpamMmbl padoThI padoThI o0pa3oBaTejibHbIE
pecypchl
https://urok.apkpro.ru/
g  Deeremmes 23 1 https://resh.edu.ru/
CTEPCOMCTPHIO https://www.yaklass.ru/
B3aHMHOS DACIIONOKEHHE https://urok.apkpro.ru/
2 6 1 https://resh.edu.ru/
TPAMBIX B POCTPAHCTBC https://www.yaklass.ru/
[TapamienbHOCTD IPSAMBIX https://urok.apkpro.ru/
3 1 IJIOCKOCTEH B 8 https://resh.edu.ru/
POCTPAHCTBE https://www.yaklass.ru/
HleprieHAUKyIAPHOCT https://urok.apkpro.ru/
4 MPSIMBIX U TIJIOCKOCTEH B 25 https://resh.edu.ru/
POCTPAHCTBE https://www.yaklass.ru/
https://urok.apkpro.ru/
5 Vsl U paccToOsHUS 16 1 https://resh.edu.ru/
https://www.yaklass.ru/
https://urok.apkpro.ru/
6 MHororpaHHUKH 7 1 https://resh.edu.ru/
https://www.yaklass.ru/
https://urok.apkpro.ru/
7 BexTopsl B mpocTpaHcTBE 12 https://resh.edu.ru/
https://www.yaklass.ru/
[ToBTOpenue, 06001IIEHNE https://urok.apkpro.ru/
8 A CUCTEMATHU3aIU 5 2 https://resh.edu.ru/
3HAaHUU https://www.yaklass.ru/
OBIIEE KOJIMYECTBO 102 6 0
YACOB 11O ITPOI'PAMME



https://urok.apkpro.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

11 KUIIACC

No HaumenoBanue KommyecTBo yacos DJIEKTPOHHbBIE
w/n pa3/iesioB U TeM Beero Konrpoabubie IlpakTuyeckune (uudposrbie)
IporpamMmel padoThI paboThI o0pa3oBaTe/IbHbIE
pecypchl
T ——— https://urok.apkpro.ru/
1 15 1 https://resh.edu.ru/
reoMeTpuA https://www.yaklass.ru/
[ToBTOpEHHUE, https://urok.apkpro.ru/
2 00001IeHnE 1 15 1 https://resh.edu.ru/
CUCTEMATH3aLMs 3HAHUH https://www.yaklass.ru/
https://urok.apkpro.ru/
3 OO0BEM MHOTOTpaHHUKA 17 1 https://resh.edu.ru/
https://www.yaklass.ru/
https://urok.apkpro.ru/
4 Tena Bpamenus 24 1 https://resh.edu.ru/
https://www.yaklass.ru/
ILnomam moBepXHOCTH https://urok.apkpro.ru/
5 . 9 1 https://resh.edu.ru/
1 00BEMBI KPYJIBIX Tell https://www.yaklass.ru/
https://urok.apkpro.ru/
6 JBrokeHus 5 1 https://resh.edu.ru/
https://www.yaklass.ru/
[ToBTOpEHHUE, https://urok.apkpro.ru/
7 00001IeHne u 17 2 https://resh.edu.ru/
CHCTEMAaTH3alus 3HaHUH https://www.yaklass.ru/
OBIIEE KOJIMYECTBO 102 3
YACOB 11O ITPOI'PAMME



https://urok.apkpro.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

. Marematuka. ['eomerpust, 10 xmacc/ Mep3msak A.I'., Homuposckwuii [I.A., TTonskos
B.M.; nox penakmueit [lononsckoro B.E., O6mecTBo ¢ orpaHuYeHHON OTBETCTBEHHOCTHIO
Nznarenbckuii nentp «BEHTAHA-T'PA®y»; AkiimonepHoe o01iecTBo «M31aTebCTBO
«IIpocsemienne»

. Marematuka. ['eomerpus, 11 xknacc/ Mep3msk A.I'., Homuposckwuii [I.A., TTonskos
B.M.; nox penakmueit [lononsckoro B.E., O6mecTBo ¢ orpaHnYeHHON OTBETCTBEHHOCTHIO
Wznarensckuii nentp «BEHTAHA-T'PA®y»; AkiimonepHoe o01iecTBo «M31aTenbCTBO
«IIpocBemenue»

METOJJUYECKHUE MATEPUAJIBI JIJISA YUUTEJISA
MeTtoauueckue pekomeHaanuu K yueoHuky A. I'. Mepsnska, /{. A. Homuposckoro, B. b.
[TonsikoBa «MaTtemaTuka: ajirebpa ¥ HayaJia MAaTEMaTHIECKOTO aHAJIN3a, TEOMETPHS»

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
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