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INOACHUTEJIBHASA 3AIINCKA

['eomerpust siBnsieTcss OJHMM M3 0a30BBIX KypCOB Ha YPOBHE CpPEIHEro OOIIero
00pa3oBaHus, TaK KaK 00eCcIe4nBacT BO3MOKHOCTh M3YUCHHS AUCIHUILINH €CTECTBEHHO-HAYYHOM
HAMpaBJICHHOCTH M TPEIMETOB T'YMAaHUTAPHOTO IMKIA. [10CKONBKY JOTHYecKoe MBIIUICHHE,
dopmupyemMoe TmpH HM3Y4eHUU OOYYArOIIMMHUCS TOHSTHHHBIX OCHOB T'€OMETPUH, TpH
JI0KA3aTeIbCTBE TEOPEM M TOCTPOCHHUU LIEMOYKU JIOTUYECKUX YTBEPKICHUU TPU PELICHUU
TreOMETPUYECKUX 33/1a4, YMEHHE BBIIBUTaTh W ONPOBEPraTh TMIIOTE3bl HEMOCPEACTBEHHO
UCTIONIB3YIOTCS TIPU PEIICHUH 33/1a4 €CTECTBEHHO-HAYYHOT'O LUKJIA, B YaCTHOCTH (U3MUYECKUX
3a1ad.

Llens ocBoeHusi mporpamMmbl yueOHoro kypca «I['eomerpusi» Ha yriryOn€HHOM YpOBHE —
pa3BUTHE HHAMBUAYAJIbHBIX CIOCOOHOCTEH OOy4aromMXCsl TMPH HM3YYEHHH TI'€OMETPUH, Kak
COCTABIISAIONICH MpeaMeTHON obnactu «MaremaTnka U WH(POpPMATHKa» dYepe3 oOecreueHue
BO3MOXKHOCTH TPUOOPETEHHsI M HUCIOJIb30BaHUS Oosiee IIyOOKMX TeOMETPUYECKHX 3HAHUU U
NeHCTBUH, CHeNM(UIHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIIEUIHOTO MPO(EeCCHOHATBLHOTO
00pa3oBaHusl, CBA3aHHOTO C MCIIOJb30BAaHHUEM MaTEMaTHKH.

[TpropuTeTHEIMH 33a4aMH Kypca FeOMETPUHU Ha YrIyOIEHHOM ypOBHE, PaCIIUPSIONIMH
¥ YCWIMBAIOMIMMH Kypc 0a30BOTO YPOBHSI, SBIISFOTCS:

pacmIupeHue TMpeJCTaBICHUsT O TEOMETPHH KaK YacTH MHPOBOW KYIBTYpHl U
(dopMupoBaHUE 0CO3HAHUS B3aMMOCBS3H T€OMETPHH C OKPYKAIOIIIUM MUPOM;

dopMupoBaHHE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (HUIypax Kak O BaXKHEHIINX
MaTeMaTHYECKUX MOJENSIX, TO3BOJIIONIMX ONWCHIBATH W HM3y4daTh pa3Hble  SIBICHUS
OKpY’KaIOIIer0 MHpa, 3HAaHHE MOHATHHHOTO ammapara 1mo pasaeny «CrepeoMmerpus» ydeOHOro
Kypca reOMeTpuH;

¢dopmMupoBaHUE YMEHHS BIIaIETh OCHOBHBIMU MOHSATHSMH O TIPOCTPAHCTBEHHBIX (DUTYpax U
UX OCHOBHBIMH CBOWMCTBaMHM, 3HaHUE TeopeM, (GOpPMyT M YMEHHE HUX IPUMEHATh, YMEHHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELIeHHUs 3a/ay;

dopmMHupoBaHHE yMEHHUsS PpacIO3HaBaTh Ha YEpTeXax, MOJAEISIX U B pEaJTbHOM MHpe
MHOT'OT'PaHHHMKH U TeJla BPaIlleHUs, KOHCTPYHPOBAaTh FT€OMETPUYECKHE MOJIEIH;

dopmupoBaHue NOHUMAHHUA  BO3MOXKHOCTHU AKCHOMATHYECKOTO MIOCTPOCHHUS
MaTeMaTHYECKUX TEOpHi, (HOpMUpOBAHHE MOHUMAHHS POJM AKCHOMATHKH IPH TPOBEICHUU
pacCyXIeHHUI;

dopMupoBaHHE yMEHHS BIAJCTh METOJIAMH JOKa3aTelIbCTB M aJTOPUTMOB DPEIICHHS,
YMEHUS MX TPHUMEHATb, MPOBOJUTH JOKa3aTelbHbIE pPACCYXKAECHUS B XOJAE pELIeHUs
CTEpEOMETPUYECKUX 337a4 M 3aJad C [PaKTUYECKHM CoJep’KaHueM, (OpMHpOBaHUE
OpEeJCTaBICHUs O HEeOOXOAMMOCTH JIOKa3aTeIbCTB MpU OOOCHOBAaHMM MaTeMaTHYECKHX
YTBEP)KJICHUH U POJIM aKCUOMATHUKU B IPOBEICHUH JIETYKTUBHBIX PACCYKACHUH;

pa3sBUTHE U COBEPUICHCTBOBAHWE HHTEJIEKTYalbHbIX M TBOPYECKHX CIIOCOOHOCTEH
00yJaromuxcsi, MO3HABATEIILHOW aKTUBHOCTH, WCCIIEAOBATEILCKUX YMEHUH, KPUTHYHOCTH
MBIIICHHSI, THTepeCca K U3YU4EHHIO TEOMETPHUH;

dopmupoBaHre (QYHKIIMOHAIBHOW TPAMOTHOCTH, pEJIEBAaHTHOH TEOMETPUHU: YMEHUS
pacrio3HaBaTh MPOSIBICHUS TEOMETPUYECKHX TIOHSATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX JKU3HEHHBIX CUTYAIMSIX W MPU U3YUYEHUH JPYTUX YUeOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEl M 3aKOHOMEPHOCTEH, MOJEIMPOBAHUS PEANbHBIX CHUTYalMi, HCCIEI0BaHUS
MOCTPOCHHBIX MOJIeNell, HHTepIpeTaluy NOTYYEHHBIX pPe3yabTaToB.



OCHOBHBIMH COZIEpKaTEIbHBIMU JIUHUSAMHU YueOHOTO Kypca «I'eomerpus» B 10—11 kmaccax
ABISOTCS: «lIpsiMBIe M MIIOCKOCTH B IpoCTpaHcTBe», «MHororpaHHukm», «Tena BpaiieHus»,
«BeKTOopbI U KOOPANHATHI B IPOCTPAHCTBEY, «J{BUIKEHHSI B IPOCTPAHCTBE.

ChopmymupoBannoe Bo ®I'OC COO TpeboBaHME «YMETh OIEPUPOBATH TMOHSTHIMM),
peJeBaHTHBIMU T'€OMETPUU Ha YriyOnéHHOM ypoBHe oOydeHus B 10—11 kiaccax, OTHOCUTCS KO
BCEM COJICpXKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a (OPMHpPOBAHME JIOTHUECKUX YMEHHU
pacripeniesiieTcsi He TOJBKO IO COJACPXKATEIbHBIM JIMHUSM, HO W MO TojaM OOydYeHHS.
Conepxanne  00pa3oBaHUS, COOTBETCTBYIOIIEE IPEIMETHBIM  pe3yjibTaTaM  OCBOCHUS
DenepanbHOil pabodel MporpamMMbl, pacipeieaEHHbIM 10 ToaM 00yUYeHHsl, CTPYKTYPUPOBAHO
TakuM 00pa3oM, 4YTOObl KO BCEM OCHOBHBIM, NPUHIMIIMAIBHBIM BOIpOCaM OOydarouuecs
oOpalanuch HEOJHOKPATHO. OTO IO3BOJSET OpPraHU30BaTh OBJAJEHHE TI'€OMETPUYECKUMU
HNOHATUSAMM W HaBbIKAMH I10CJIEAOBATEIbHO M IOCTYNATENbHO, C COOJIIOJEHHEM NPUHIIMIIA
IIPEEMCTBEHHOCTH, a HOBBIE 3HAHUSA BKJIIOYaThb B OOLIYI0 CHCTEMY TI'€OMETPUYECKHX
NpeCTaBICHUN OOYUYaIOMIMXCs, paciiupss U yrayouss e€, oOpas3ys MpPOYHbIE MHOKECTBEHHBIE
CBSI3U.

[lepexox K U3y4eHHUIO TE€OMETPUH Ha yrIIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3math ycnoBus Juid AudQepeHnuanu  oO0ydeHHs, IMOCTPOSHUS WHIMBHIYaTbHBIX
oOpa3oBaTe/lbHbIX  MporpamMM,  oOecneuyuTb  YIIyOJEHHOE  U3yYE€HHE  TeOMETPUU
KaK cocTaBisgoleil yuedHoro npeamera «MaremaTukay;

HOJArOTOBUTh OOYYAIOUIMXCS K NMPOJODKEHUI0 M3YYEHHUs MAaTeMaTHKH ¢ Y4€TOM BbIOOpa
Oyaywei npodeccun, obecreunBas NPEeMCTBEHHOCTh MEXY OOLIMM U MPO(hecCHOHATbHBIM
o0OpaszoBaHHEM.

Ha usyuenue yueOHoOro kypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe orBoguTcs 204
yaca: B 10 kitacce — 102 gaca (3 gaca B Henento), B 11 kiacce — 102 ygaca (3 yaca B Heeno).



COJAEP/KAHUE OBYYEHUA

10 KUIIACC

IIpsiMble ¥ MII0CKOCTH B IPOCTPAHCTBE

OcHoBHbIE TIOHATUS cTepeoMeTpud. Touka, npsmMasi, III0CKOCTh, MpocTpaHCcTBO. [loHsTHE
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUM: aKCUOMBI CTEPEOMETPUHU U CIIEICTBUS U3 HUX.

B3auMHoOe pacnosioxkeHue MpsMbIX B IMIPOCTPAHCTBE: MEPECEKAIOIIMECS, MapaUIeIbHbIE U
cKkpeluBaromuecs npsamele. [Ipuznaku ckpemmBaronmxcs npsameix. [lapamienbHOCTh NPAMBIX U
IJIOCKOCTEM B MPOCTPAHCTBE: MApaLIEIbHbIE IPSIMbIE B IPOCTPAHCTBE, MAPAILIEIbHOCTh TPEX
NpSMBIX, MApaJUIeJIbHOCTh NOpsAMOM U IIockocTH. [lapamiensHoe UM IEHTpaJbHOE
NPOEKTHpPOBaHUE, n3odpakenue ¢puryp. OCHOBHBIE CBOMCTBA MApaICIbHOTO MPOSKTUPOBAHMSL.
N300paxkenne ¢uryp B napaieslbHOW MPOEKIMU. YTIIbI C COHAIPABICHHBIMUA CTOPOHAMH, YTOJ
MEXIYy NPSAMBIMH B IPOCTpaHCTBE. llapaiienbHOCTh IJIOCKOCTEN: NapajlieibHbIE IUIOCKOCTH,
CBOICTBA MapaJIeNIbHBIX TUIOCKocTel. [IpocTeiiie npocTpaHCTBEHHbBIE (PUTYPHI HA TUIOCKOCTH:
TETpa’ap, NapaJlICJIEeUIE], TIOCTPOCHUE CEYEHU .

[lepneHAUKYISIpHOCT,  NPSAMOM W IUIOCKOCTU:  MEPHEHAUKYJISpPHBIE IpsSMbIE B
MPOCTPAHCTBE, NpPsIMbIE MapajUIeJbHbIE M MEPHEHIUKYISIPHbIE K IUJIOCKOCTH, MPU3HAK
NEePHEHAUKYISIPHOCTH OPSIMOM M IJIOCKOCTH, TEOpeMa O TMpAMOW NEepHeHAUKYISIPHON
I0CKOCTH. OpTOTrOHANBHOE MPOEKTUpOBaHUE. [leprneHIuKyasp U HAKIOHHbBIE: PACCTOSHHUE OT
TOYKH JIO TUIOCKOCTH, PACCTOSIHAE OT MPSIMOM 10 TUIOCKOCTH, MPOEKIHS (PUTYPHI HA TIOCKOCTD.
IlepneHquKyISIPHOCTD TUIOCKOCTEN: MIPU3HAK IEPIEHAUKYISIPHOCTH ABYX IUIocKocTel. Teopema
0 TPEX NMEPHEHAUKYIAPAX.

VYTrabl B IPOCTPAHCTBE: YIOJ MEKY MPSAMON U TIIIOCKOCTBIO, IBYTPAHHBIN YTOJI, TUHEUHBIN
yroa JBYIpaHHOro yria. TpéXrpaHHblii W MHOrorpaHHbie yribl. CBOWCTBa IJIOCKUX YIJIOB
MHOrorpatsoro yria. CBONCTBa IJIOCKMX M JBYTPaHHBIX YIJIOB TPEXTPAHHOIO yria. Teopembl
KOCHHYCOB ¥ CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHuororpanHuKu

Buasl MHOrorpaHHukoB, pa3BépTka MHOrorpaHHuka. I[Ipu3ma: n-yrosbHas npusMma,
npsiMasi 1 HAaKJIOHHAs MPU3MbI, OOKOBas M IOJIHAs MOBEPXHOCThH NpusMsbl. [lapamnenenunen,
NIPSAMOYTOJIBHBIA MapajulelIeNinel W ero coWcrBa. KparTdaillime oyt Ha IOBEPXHOCTH
MHoOrorpanHuka. Teopema Diinepa. [IpoctpanctBennas teopema Iludaropa. Ilupamuma: n-
yrojibHasi IUpaMuia, NpaBuibHasg U yceu€HHas nupamuabl. CBoiicTBa pédep 1 OOKOBBIX I'paHeil
[paBUIBLHON NUpamuiel. [IpaBuiibHBIE MHOTOIpaHHUKH: IpaBUIIbHAs IPHU3Ma U IIpaBUIIbHAs
nupamuia, MpaBuiIbHas TPEyrojbHas MUpaMHIa U IPaBUIIbHBIA TeTpasap, kyo. IlpeacraBnenue
0 MPAaBWIBHBIX MHOTOI'PAaHHUKAX: OKTap, NJOAEKAdAP U UKOCADIP.

Bbruucnenme 31eMEeHTOB MHOTOTpaHHUKOB: péOpa, quaroHanu, yrisl. [lnomans G0KoBOM
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSMOM NPHU3MBI, IUIONIAJb OCHOBAaHWM, Teopema O
OOKOBOM TMOBEPXHOCTH TPsMOHM mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
MPaBUIIBHON MUPAMM/IBI, TEOPEMA O IUIOIIAIA YCEUEHHOW MUPAMHU/IBI.

CummeTpusi B INPOCTPAHCTBE. DJIEMEHThl CHMMETPUU TNPABWIBHBIX MHOIOTPaHHUKOB.
CuMmMeTpuss B TNpPaBUIBHOM MHOIOIPDAaHHUKE: CHMMETpHUS IapajulesIenuIeaa, CUMMETPHs
IIPaBUJIBHBIX [IPU3M, CHMMETPHUs IIPABUJIBHON NTUPAMUJBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPbI
KOJUIMHEApHBIE, COHAINPABIICHHBIE W IPOTHBOINOJOKHO HAaIpaBIEHHbIE BEKTOpbL. PaBeHCTBO



BEKTOpPOB. JIeHCTBUSI C BEKTOpAaMHU: CIIOKEHUE W BBIYUTAHUE BEKTOPOB, CyMMa HECKOJBKUX
BEKTOPOB, YMHOXEHHE BeKTopa Ha uucio. CBoicTBa cloxeHUs: BeKTOpoB. (CBoiicTBa
YMHOXEHHS BEeKTOpa Ha yucio. [loHaTue KoMruiaHapHble BeKTOpbL. [Ipu3Hak KoMIiaHapHOCTH
Tpéx BekTopoB. I[lpaBuno mnapamnenenumnena. Teopema O pas3lIokKEHHH BEKTOpa MO TPEM
HEKOMIUIaHApHBIM  BekTopaMm. [IpsMoyronpHas cucTtemMa KOOPAMHAT B  IPOCTPAHCTBE.
Koopaunarsl Bexktopa. CBsizb MEXAYy KOOpAMHATAMHU BEKTOpA M KOOpAMHATAMHU TOYEK. YTOII
Mexay BekTopamu. CKasipHOE MPOU3BEICHUE BEKTOPOB.

11 KUIIACC

Tesa BpameHus

[ToHATHsA: UMAMHOPUYECKAas IIOBEPXHOCTb, KOHUYECKAas IIOBEPXHOCTb, CQepuueckas
IIOBEPXHOCTh, OOpasyoume noBepxHocTed. Tema BpalleHMs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, chepa, map. Bzaumuoe pacrnonoxenue cepsl U IUNIOCKOCTH, KacaTellbHas TIOCKOCTh K
cdepe. M300paxkenue Ten BpalleHus Ha IUIOCKOCTH. Pa3BépTka munmuHapa u konyca. CummeTpust
ctheps! 1 mapa.

O0béM. OcHoBHblEe cBoOiicTBa 00bEMOB Tei. Teopema 00 00bEME NPSAMOYIOJIBLHOTO
napajenenunena u cueactsus u3 He€. OO0BEM NPSAMOM W HAKIOHHON MPHU3MBI, IHIUHIPA,
nupamuibl 1 KoHyca. O6bEM 1mapa 1 apoBOro CErMeHTa.

KomOuHanmu Ten BpalleHuss M MHOIOrpaHHMKOB. IIpu3Mma, BmMcaHHas B IMJIMHJD,
onucaHHas okojio LwiuHApa. [lepeceuenue cdeprl u mapa ¢ miockocthro. Kacanue mapa u
cdepsl II0CKOCThIO. [IoHATHE MHOTOIpaHHHUKA, OIIMCAHHOI'O OKOJIO cepsl, chepsl, BIMCAHHON B
MHOTOTPAaHHHK WJIH TEJIO BPAILICHHS.

[Tnomanp MOBEPXHOCTH IMJIUHIPA, KOHYca, Iuiomanb chepsl u e€ vacreil. [logobue B
npoctpancTBe. OTHouieHue O0O0OBEMOB, IUIOIIAJEH MOBEpXHOCTEH MOMOOHBIX  (uryp.
[IpeoOpazoBanue momobusi, romoTeTusi. Pemenne 3amad Ha IUIOCKOCTH C HCIIOJIB30BaHHEM
CTEPEOMETPUYECKUX METOJIOB.

[ToctpoeHnne ceyeHHH MHOTOTPAHHUKOB W TN BpALICHUSA: CEUEHMS IMJIMHIpA
(mapayuiebHO W TMEPIEHAMKYISIPHO OCH), CEYeHHUs KOoHyca (mapayjiesibHble OCHOBAaHUIO U
IPOXOJAILINE Yepe3 BEepIIMHY), CEYEHMs IIapa, METOAbI IMOCTPOEHUS CEYEHHUH: METOJ] CIIEJOB,
METOJI BHYTPEHHETO TIPOSKTHPOBAHUS, METO/T TIEPEHOCA CEKYIIEH MIOCKOCTH.

BekTopbl M KOOPIAMHATHI B POCTPAHCTBE

Bekropsr B ipoctpancTBe. Onepanuu Haj BEKTOpaMu. BeKTopHOEe yMHOKEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOTO YMHOXeHHs. lIpsMoyrombHas cucTeMa KOOpDAWHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoxenue BekTopa no 6asucy. KoopauHaTHO-BEKTOPHBIM MeTON MpH
pELIeHUH T€OMETPUUECKUX 3ajay.

JIBH2KeHHS B IPOCTPAHCTBE

JlBwkenust mpoctpaHcTtBa. OtoOpaxkeHus. JIBrkeHUss U paBeHCTBO ¢uryp. OOuue
CBOWCTBa JABWKEHHMH. BuIbl NBUMKEHUH: mapasieNbHBIA MEPEeHOC, LEHTpalbHAs CUMMETpPHUS,
3epKajbHasi CHMMETpHUs, IIOBOPOT BOKPYT npsiMoil. [IpeobpazoBanus nogodus. [psmas u chepa
Ditnepa.



IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPHUSI» (YTJIYBJIEHHBIW YPOBEHB) HA YPOBHE CPEJJHET'O OBIIETO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxknaHcKoe BOCIIMTAHUE:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKON MO3UIMM  OOydYaloIlerocs Kak akTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHICKOro OOIIECTBA, MPEACTABICHUE O MaTEMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IUYHBIX CTPYKTYp, SBICHHUI, MpOIenyp TpakJaHCKOro oOmiecTBa
(BBIOOpPBI, OIMPOCHI U JAPYroe), yMEHHWE B3aUMOJICWCTBOBATh C COLIMAIBHBIMH WHCTUTYTaMHU B
COOTBETCTBUU C UX (QYHKIUSIMU U HA3HAUYCHUEM;

2) NaTpuoTHYECKOe BOCIINTAHHE:

c(OpMUPOBAHHOCTh POCCUMCKON I'pa)/1aHCKON MIEHTUYHOCTH, YBAKEHUSI K MPOIJIOMY U
HACTOAILIEMY POCCUMCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHUUCKHUX
MaT€MaTUKOB M POCCUKCKON MAaTeMaTUYECKOW IIKOJbI, UCHOJb30BAHUE ITUX JOCTH)KEHUW B
JIPYTUX HayKax, TEXHOJIOTHUAX, cpepax SKOHOMHKHU;

3) 1IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHWE  JYXOBHBIX  IIEHHOCTEH  POCCHUHCKOTO  Hapoaa, chHOPMUPOBAHHOCTD
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOr0 MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM INPUMEHEHUEM
JOCTH)KCHUN HAyKU U JCSATEIBHOCTHIO YUEHOTO, OCO3HAHWE JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOMUYMBOTO OYAYIIETO;

4) 3cTeTHYeCKOe BOCIIUTAHHE:

ACTETUYECKOE  OTHOIIEHHE K  MHUPY, BKJIIOYas  OCTETHKY  MaTeMaTUYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEHICHHWH, pacCyXIEeHUH, BOCIPHUUMYHUBOCTh K
MaTeMaTUYECKUM acleKTaM pa3jMYHbIX BUJIOB UCKYCCTBA;

5) ¢pu3nyeckoe BocniuTaHue:

c(OpMUPOBAHHOCTh YMEHHSI IPUMEHATh MaTeMaTUYECKHE 3HAHUS B HHTEpecax 30pPOBOTO
u Oe3omacHoro o0pa3a >KHW3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370POBBIO (310pOBOE
NYTaHue, cOATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, pEryisipHas (pu3ndeckas akTUBHOCTB),
(bu3HYecKoe COBEPIIICHCTBOBAHUE TP 3aHITHUIX CIIOPTHBHO-030POBUTEIHHON JIEATEIbHOCTHIO;

6) Tpy10BO€ BOCIIUTAHHE:

TOTOBHOCTh K TPYAY, OCO3HAHUE LIEHHOCTH TPYIONIO0Hs, HHTEpEC K pa3NIu4yHbIM chepam
npohecCHOHANBHOM AESITeNTbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSMHU, YMEHHE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccur U pearTu3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIE TJIaHbl, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaThdeckoMy oOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUH BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 33/1a4 MaTEMaTUYECKON HANPaBJICHHOCTH;

7) 3K0JIOTHYECKO€e BOCTIMTAHUE:

c(hOpMUPOBAHHOCTh IKOJIOTHYECKON KYJIBTYpbl, TOHUMAaHWE BIMSHHUS COIMATIBHO-
SKOHOMHYECKUX TIPOIIECCOB HAa COCTOSHUE TPUPOTHOM M COIHMAIBHOW Cpeibl, OCO3HAHHUE
I00AaNPHOTO  XapakTepa  JKOJOTHMYECKHX  MpoOJeM, OpHeHTalus Ha  [pPUMEHEHHE
MaTeMaTHYECKUX 3HAHUN ISl pelIeHHs 3a7ad B 00JacTH OKPY’KAIOLIEH Cpelbl, MIaHUPOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOKHBIX MOCIIEICTBUM JIJIs1 OKPYXKAIOLIEH CPebl;

8) HeHHOCTH HAYYHOT0 TIO3HAHMSI:



c(OPMHPOBAHHOCTh ~ MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHOW MPAKTUKH, NOHHMaHHWE MAaTeMaTH4YeCKOW HaykHu Kak cgepbl
YeJIOBEYECKON NEeSTENIbHOCTH, 3TANoB €€ pa3BUTHUS M 3HAUMMOCTH JUISl Pa3BUTHS LIUBHIIN3ALINH,
OBJIaJICHHUE SI3bIKOM MaT€MaTUKH U MaTeMaTUYECKON KyJIbTypOi Kak CpeiCTBOM MO3HAHUS MHUPA,
TOTOBHOCTH OCYILIECTBIISTH MPOECKTHYIO M UCCIEI0BATENbCKYIO I€ATEIbHOCTh HHINBUYaTIbHO U

B I'PYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIE YHUBeEpPCAJbHbIE y4eOHbIe JeiicTBUS

Ba3oBble JJornueckue aeiicTBus:

BBISIBIIATH W XapaKTEPHU30BaTh CYIICCTBEHHBIE NPU3HAKKM MAaTEMaTHYECKHX OOBEKTOB,
MOHSTHI, OTHOIICHUH MEXIy TMOHSATUSAMHU, (QOPMYIUPOBATH ONPEACICHUS TOHATHUH,
YCTaHABIIMBATh CYIIECTBEHHBI TpPH3HAK KIACCU(PUKAIUUA, OCHOBAHUSA Uil 0000IIeHUs u
CpaBHEHUS, KPUTEPUHU TTPOBOIMMOTO aHAJIN3A;

BOCIIPUHUMATH, (OPMYJIUPOBATh MU MPEOoOpPa3OBHIBATH CYXKJICHUS: YTBEPIUTEIbHBIE U
OTpUIATEIIbHBIC, SMHUYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,

BBISIBIIAITh MAaTEMaTHYCCKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W IMPOTHBOpEYHs B (DaKTax,
MaHHBIX, HAOMIONEHUSX U  YTBEPXKICHHUSX, MpeAsaraTb KPUTEPUU Uil BBISBICHUS
3aKOHOMEPHOCTEN ¥ IPOTUBOPECUHIA;

JienaTh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX W WHIYKTHUBHBIX
YMO3aKJIIOUCHHH, YMO3aKIIFOUEHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOATENBHO JI0KA3aTEIbCTBA MAaTEMAaTHYECKUX YTBEPKACHUH (IIpsMbIE U
OT TPOTHUBHOIO), BBICTPAUBATh AapryMEHTAIMIO, MPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXJICHHSI U BHIBOJIBI;

BbIOUpaTh CcHoco0 pemieHus y4dyeOHOW 3aaauu  (CpaBHHMBATh HECKOJIBKO BAapUAHTOB
pemieHus, BbIOMpaTh HauOolee MOAXOMAMIMA € Y4ETOM CAMOCTOSTEIHLHO BBIJEIEHHBIX
KPUTEPHEB).

ba3oBble ucciaenoBaTeabCKUe JeiiCTBHS:

MCIIOJIH30BaTh BOMPOCH! KaK MCCIEIOBATEILCKAN HHCTPYMEHT MO3HAHUS, (OPMYIHPOBATH
BOIPOCHI, (DUKCUPYIOIIHME TMPOTUBOpEUHe, MpoOJieMy, yCTaHABIMBAaTh HMCKOMOE H JaHHOE,
(GbopMHUpPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO TMO3UIMIO0, MHEHHE,

MPOBOJIUTh  CAMOCTOSITEIHHO  CIUIAHUPOBAHHBIM  DKCIIEPUMEHT, HCCJIEIOBAHUE  T10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SBICHUS, IMPOIIECCa, BBISIBICHUIO
3aBUCHUMOCTEN MEXTy 00bEeKTaMu, IBJICHUSIMH, TTPOIIECCAMU;

CaMOCTOSTENbHO (OPMYIHUPOBATh OOOOIIEHNUS U BBIBOABI MO pe3ybTaTaM MPOBEAEHHOTO
HaAOIIO/IEHUs], UCCIIEeI0OBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3ylbTaTOB, BHIBOJOB U
000011IeHMI;

MIPOTHO3UPOBATH BO3MOYKHOE PAa3BUTHE TMPOIECCA, A TAKKE BBIIBUTATH MPEANOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIOBHUSX.

PatGora ¢ undopmaunmeii:

BBISIBIIATH Je(OUIUTHl WH(GOPMAIUH, TaHHBIX, HEOOXOIUMBIX JUIsl OTBETA HA BONIPOC U JIJIA
pELIeHUs 3a1a4H;

BbIOMpaTh HMH(POpPMAIMIO W3 HCTOYHUKOB PA3IUYHBIX  THUIOB, aHAIU3HPOBATH,
CUCTEeMAaTU3UPOBAaTh U HMHTEPHPETUPOBATH HMH(POPMAIHMIO pPA3IUYHBIX BHIOB U  (QopM
MPE/ICTABIICHHUS;



CTPYKTYpUpOBaTh  HMH(GOpPMAIMIO, NPEACTaBIATh €€ B  pasnuuHbBIX  (opmax,
WTIOCTPUPOBATH TpaduuecKy;

OLICHMBATh HAAE&KHOCTh HMHPOpPMAIMM IO CAMOCTOATEIBHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKAaTHBHBIE YHHBePCAJIbHbIE YUeOHbIE TelicTBUS

Oo0menue:

BOCHpI/IHI/IMaTB nu q)OpMyJII/IpOBaTB Cy)KZ[eHI/ISI B COOTBCTCTBUU C YCJIOBI/ISIMI/I n neirsiMu
OOIIeHMS, SICHO, TOYHO, 'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PCHHUS B YCTHBIX M IMHUCHbMEHHBIX
TEKCTaxX, JaBaTh IOSCHEHHUS 10 XOAY pEHICHHsS 3aJa4yd, KOMMEHTHUPOBATh IOJYYCHHBIN
pe3yJIbTarT;

B X0Ji¢ OOCYXXJEHUS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXJTaeMOH TEMbI, MPOOJIEMBI,
peL[IaeMOfI 3aJa4l, BBICKA3bIBaTb HJACH, HALICJIICHHBIC Ha ITOHUCK peIHeHI/ISI, COITOCTAaBJIATE CBOU
CYXJIEHUS C CYXACHUSAMHU APYrHMX YYaCTHHKOB JUANOra, OOHApY>KMBATh Pa3IM4HUe U CXOJICTBO
MO3UIUH, B KOPPEKTHOH hopMe GOpMYITUPOBATH PA3HOTIACHS, CBOM BO3PAKCHHUS;

HpeIlCTaBJ'IHTB pe3YJII)TaTI)I peHIeHI/ISI 3aJda4u, 3KCHepI/IMCHTa, HUCcCJIe10BaHusAd, HpOCKTa,
CaMOCTOSITENIbHO  BBIOMpaTh (opMar BBICTYIUICHHS C Y4€TOM 3aJad  MNPE3CHTAllMd |
0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHble YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranusauus:

COCTaBJIATh IUIAH, aJTOPUTM pELICHUs 3aJayd, BbIOMpaTh CIOCOO0 pelIeHUs ¢ y4ETOM
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OPMALIUN.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

BJIa/IETh HABBIKAMU MO3HABATEIHLHOU PeIEKCUN KaK OCO3HAHHWS COBEpIIAeMbIX NEHCTBUI
U MBICIUTENBHBIX IMPOLIECCOB, HX pe3yJdbTaToOB, BIAJETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3yJIbTaTa PEIICHUs MaTEMaTUUECKOH 3a7auu;

NpEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh HpPHM PEUIEHHM 337a4d, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIBLCTB, JAHHBIX, HAIIEHHBIX OIMIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YyJIbTaTa LIEIH U YCIOBUSAM, OOBSACHATH IPUUUHBI JOCTUKEHUS
WIM HENOCTHKEHUS PpEe3yNbTaTOB JAESITeNbHOCTH, HAaXOIUTh OIIMOKY, JaBaTh OIEHKY
npUOOPETEHHOMY OTIBITY.

CoBMmecTHasI 1eSITEIBHOCTD:

MOHUMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUIAYATbHOW pabOTHI MpH
pelieHnr y4eOHbBIX 3a/Jay, MPUHUMATh IIellb COBMECTHON JEATeIbHOCTH, IUIaHUPOBAThH
OpraHU3aIMI0 COBMECTHOM PAaOOTHI, paclpeiessiTh BHABI padoOT, TOTOBApPUBATHCSA, OOCYKIATh
MIPOIIECC U PE3yNbTaT paboThl, 00001IaTh MHEHUST HECKOIBKUX JIFOJICH;

y4acTBOBaTh B TPYIIOBBIX (popmax paboThl (00CyXkIeHUsS, OOMEH MHEHHH, «MO3rOBbIE
HITYPMbI» U HHBIE), BBIMIOJHATH CBOIO YacTh paOOThl M KOOPAMHUPOBATH CBOM JEHCTBUS C
JPYTUMH 4JI€HAaMH KOMAaHJbl, OIIEHWBaTh KAaueCTBO CBOEro BKJaJa B OOMIMI MNPOIYKT IO
KpUTEpUsIM, CHOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBUSI.



INPEJIMETHBIE PE3YJIBTATbBI

K xoniy 10 kiaacca o0ydaromuiicst HAyIUuTCs:

CBOOOZHO OINEPUPOBATH OCHOBHBIMU TIOHATUSMHU CTEPEOMETPHHM TPU pEHIeHUH 3a7ad U
MIPOBEJICHUN MaTEMaTHUYECKUX PACCYKICHUM;

IMPUMCHATH AKCUOMBI CTCPECOMCTPHU U CIICACTBUSA U3 HUX IIPHU PCHICHUN I'COMCTPUUICCKHUX 3a/1a4;
KJIACCU(UITUPOBATh B3aUMHOE DACIIOJIOKECHHE WPSIMBIX B MPOCTPAHCTBE, IUIOCKOCTEH B
MIPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

CBOGOI[HO OIICpHUPOBATH NOHATUAMHU, CBA3AHHBIMU C YIJIAMU B IIPOCTPAHCTBE: MCIKAY IIPAMBIMU B
MIPOCTPAHCTBE, MEXTY MPSAMOM U MIOCKOCTHIO;

CBOOOJHO ONEPUPOBATH MOHATUSAMH, CBSI3aHHBIMH C MHOTOTPaHHUKAMU;

CBOOOJHO  paclo3HaBaTb  OCHOBHbIE BHUIbl MHOTOTPAaHHUKOB  (TMpu3Ma, MUPAMUIA,
MPSIMOYTOJIBHBIN Mapaienenumnen, Kyo);

KJIAaCCHU(UITUPOBATH MHOTOTPAHHUKHY, BEIOMpAsi OCHOBAHUS /ISl KJIACCH(PUKAIUY;

CBOGOI[HO ONCprUpOBaTh NOHATUAMU, CBA3aHHBIMU C CCHCHUEM MHOT'OI'PAHHUKOB IIJIOCKOCTBIO,
BBITIOJHATh TApaUIeTbHOE, IIEHTPAIIbHOE W OPTOTOHAIBLHOE TIPOCKTUpOBaHWE (uryp Ha
TUIOCKOCTB, BBITIOJHSATH N300paKeHHUs (GUTYp Ha MIIOCKOCTH;

CTPOUTH CCUCHUSA MHOTOI'PaHHHUKOB Pa3JIMYHBIMH MCTOAAMH, BBIIIOJIHATH (BI)IHOCHI)IG) IIJIOCKUEC
YEepTEXKU U3 PUCYHKOB MIPOCTHIX O0BEMHBIX (PUTYP: BUJI CBEPXY, COOKY, CHHU3Y;

BBIUMCIIATH TUIOIMIAU MOBEPXHOCTEH MHOTOTPAHHUKOB (IIpH3Ma, MUPAMUA), TEOMETPHUECKUX
TeJ ¢ MpUMEHEeHUEeM (hOopMYIL;

CBOOOJHO ONEpPUPOBATH MOHITHSIMH: CUMMETPHS B MPOCTPAHCTBE, IIEHTP, OCh U IUIOCKOCTh
CUMMETpPHH, IIEHTP, OCh U IJIOCKOCTh CAMMETPHH (UTYPHI;

CBO6OI[HO OIICpHUPOBATHL IMOHATUAMU, COOTBCTCTBYIOIIMMH BCKTOpaM W KOOpJuWHAaTaM B
MIPOCTPAHCTBE;

BBITIOJIHATH HeﬁCTBHﬂ Haa BECKTOpaMu,

pemiate 3aJa4yd  Ha  JIOKAa3aTeNbCTBO MAaTEMAaTUYECKUX OTHOIICHWH U HaXOXACHUE
F€OMETPUUYECKHUX BEJIIMUMH, IPUMEHSSI U3BECTHBIE METObI IIPU PEIICHUH MAaTEMAaTUYECKUX 3a/1a4
MOBBIIIEHHOTO U BBICOKOT'O YPOBHSI CJI0)KHOCTH;

MPUMEHSATH MPOCTEUINE TPOrPaMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI
P PEIICHUN CTEPEOMETPUUYECKUX 3a]1ay;

U3BJIEKATh, MPEoOPa30BbIBATh U HMHTEPIPETUPOBATH HMH(POPMALMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX (PUTYypax, MPEACTABICHHYIO Ha YepTekKaxX U pUCYHKaX;

MNPUMCHATH IIOJYYCHHBIC 3HAHWA Ha MPAKTUKE: CPaBHUBATL W AHAJIU3UPOBATH PCAJIBHBIC
CUTyallu¥, MPUMEHSITh HM3YYCHHBIE MMOHATHUA B IPOIECCE MOMCKA PEIICHUS MaTeMaTH4EeCKU
c(hopMyIUpOBaHHON MPOOIEMBI, MOAECTUPOBATH pPEaJbHbIE CHUTYAI[Md Ha S3bIKE TE€OMETPHH,
MCCJIE0BATh NMOCTPOEHHBIE MOJIETU C HMCHOJb30BaHUEM T'€OMETPUUYECKHX MOHSTHM U TEOpPEM,
amnmapara anreOpsbl, pemaTth MPaKTUIECKHE 3a/1a4H, CBSI3aHHBIE C HAXO0XKJICHUEM TeOMETPHUECKUX
BEJINYUH;

HMEThb NPCACTaBJICHUA 00 OCHOBHBIX DJTarax PpasBUTHUA TCOMCTPHU KakK COCTaBHOM YacTH
dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHI.

K xoniy 11 kiaacca o0ydaromuiicss HAyIuTCs:

CBOOOZHO OMNEpUPOBATH TMOHSATHUSMH, CBS3aHHBIMH C I[WUIMHIPUYECKON, KOHHYECKOH U
cheprueckoil MOBEPXHOCTSIMU, OOBSICHITH CITIOCOOBI TTOTYUEHUST;

OTIepUPOBATH MOHATHIMH, CBI3aHHBIMH C T€JIAaMH BpAIllEHUS: [WIHMHIPOM, KOHYCOM, cepoil u
1apom;



pacrio3HaBaTh Tenla BpalleHus (LUIUHAP, KOHYC, cdepa M Imap) U OOBACHATH CIOCOOBI
IIOJIyYEHUS TEJl BPAILCHUS;

KJIaccu(pUIUPOBaTh B3aUMHOE PACIOJIOKEHHUE CPEPBI U MIIOCKOCTH;

BBIUUCIIATh BEJIMYMHBI 3JEMEHTOB MHOTOTPAHHUKOB M TeJ BpalleHUs, OOBEMBI M IJIOLIAIN
IIOBEPXHOCTE MHOTIOIPAaHHUKOB M TeJl BpAIllCHUs, T€OMETPUYECKMX TEJI C IPUMEHEHHUEM
opmyu;

CBOOOJHO OMNEpUPOBATH IOHATHUSMH, CBS3aHHBIMM C KOMOHMHALMSAMH TeNl BpalleHUS |
MHOTOT'PaHHHKOB: MHOTOTPAHHUK, BIIMCAHHBIM B cepy M ONMUCAHHBIA OKOJIO cdepsl, cdepa,
BIIMCAHHAsl B MHOIOTPAHHUK WUJIU TEJIO BPALICHMUS;

BBIYUCIIATH COOTHOLICHUS MEXY IUIOILAASIMU IOBEPXHOCTEN 1 00bEMAMU IOJJOOHBIX TEII;
n300paxkaTb M3y4yaeMmble (UIYphl, BBINOIHATH (BBIHOCHBIC) IJIOCKHE YEPTEKU W3 PUCYHKOB
POCTHIX 00BEMHBIX (PUTYpP: BUJI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUs TEJ BpallleHHUS;
U3BJIICKaTh, WHTEPIPETUPOBATh U IPeoOpPa3oBbIBATh HMHMOPMALUIO O IMPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (PUrypax, mpeacTaBICHHYIO Ha YepTeKaxX U pUCYHKAX;

CBOOOJTHO OTIEPHPOBATH MOHSATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATH OIlEPALMU HaJl BEKTOPaMH;

3a/1aBaTh IJIOCKOCTh YPABHEHUEM B JIEKapTOBOM CUCTEME KOOp/MHAT;

pelatb reoMEeTpUYECKHE 3a/a4yd Ha BBIUMCIIEHHE YIJIOB MEXJY MNPSAMBIMU U IUIOCKOCTSIMH,
BBIUMCJICHUE PACCTOSHUM OT TOYKHM [JO IUIOCKOCTH, B LIE€JIOM, Ha IPUMEHEHHE BEKTOPHO-
KOOPJMHATHOI'O METO/a IIPU PELICHUY;

CBOOOJTHO OINEpUPOBATh MOHATUSMH, CBS3aHHBIMU C JIBUKEHMEM B IIPOCTPAHCTBE, 3HATh
CBOICTBA IBUKEHUM;

BBINOJIHATh M300pa’k€HUST MHOTOTPAHHMKOB W TEJl BpallleHUs IpU MapajuleIbHOM IEPEHOCE,
LEHTPAJIbHOW CUMMETPUH, 3E€PKaJIbHOM CHMMETPUH, IIPH IIOBOPOTE BOKPYI IPSMOMH,
npeoOpa3oBaHusl OI00MS;

CTPOUTh CEUYEHHS] MHOTOIPAHHUKOB M TeJ BpAlllEHUS: CEUEHUs LWIMHApa (MapajjiesibHO U
HEePHEHIUKYIIIPHO OCH), CEYEHHUsl KOHyca (MapajuleibHble OCHOBAHMIO M IMPOXOASIIUE Yepe3
BEpIINHY), CEUEHHs 11apa;

UCIIOJB30BaTh  METOABl IIOCTPOCHHUS CEUYEHHH: METOJ  CIIEJOB, METOJ BHYTPEHHETO
IIPOEKTUPOBAHUS, METO]] IEPEHOCA CEKYLIEH MIIOCKOCTH;

JIOKa3bIBaTh NT€OMETPUUECKHE YTBEPKICHHUS;

OPUMEHSTh  reoMeTpuueckue  (akTbl  JUIsl  pEHIeHHsT  CTEPEeOMEeTpPUYECKHUX  3ajad,
IpEeoJIaratoiuX HECKOJIbKO IIAaroB PEIIeHHUs, €CIM YCIOBMs MPUMEHEHUs 3a/laHbl B SIBHOM U
HEsIBHOU (opMme;

pemate 3aJa4d  Ha  JI0Ka3aTeIbCTBO MAaTEMATHYECKUX OTHOIIEHUH W HaXOXJCHHE
FEOMETPUUECKUX BEJINYUH;

IIPUMEHATH IPOTPAMMHBIE CPEICTBA U NIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI ITPY PELLICHNN
CTEPEOMETPUYECKUX 3a/1ay;

IPUMEHATH TOJYYCHHbIE 3HAHHWA HA INPAKTUKE: CPaBHHUBATh, AHAJIU3UPOBAaTh MU OLEHUBATh
peasibHble CUTYyalluH, IPUMEHSATh W3Y4YECHHbIE MOHSATHUS, TEOPEMBI, CBOMCTBA B MpOIlecce MOMCKa
pelieHus: MaTeMaTH4ecKu cPOpMYIMPOBAHHON MPOOIeMbl, MOJICIUPOBATh peajlbHble CUTYyalluu
Ha SI3bIKE€ T€OMETPUHU, UCCIIEIOBATh MOCTPOCHHBIE MOJIENH C HCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUM M TeopeM, amnmapara anreOpbl, peliaTh MpPaKTHYEeCKHe 3aJadyd, CBSA3aHHBIE C
HaXO0X/IEHNEM IT'€OMETPUUYECKUX BEJINYMH;

UMETh TpE/CTaBIeHUs] 00 OCHOBHBIX OJTamax pa3BUTHS TEOMETPUM KaK COCTaBHOM 4YacTu
byHaaMeHTa pa3BUTHS TEXHOJIOTUH.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
Ne || HaumenoBanue paszneios u KonunyecTBo yacos DNEeKTPOHHBIE
n/n TEM MpOrpaMMBl Beero|[Kourposbubie|[IpakTuueckue (mdposbie)
paBOTHI paBOTHI o0pa3oBaTelbHbIC
pecypcesl
1 |[BBemeHue B CTEpEOMETPUIO 23 1
2 ||B3anMHOe pacronoxxeHue 6 1
MPSIMBIX B IIPOCTPAHCTBE
3 |[lapamienbHOCTb IPSIMBIX U 8
IJIOCKOCTEN B IMIPOCTPAHCTBE
4 |IlepneHaUKYyISIPHOCTH 25
MPSMBIX U IJIOCKOCTEN B
POCTPAHCTBE
5 ||[Yrubl u paccTosHUA 16 1
6 |[MHOrorpaHHUKH 7 1
7 |[BekTOphI B MPOCTPAHCTBE 12
8 |[ToBTOpeHue, 0000IICHNE U 5 2
cUCTEeMaTH3aIlHs 3HAHUH
OBLIEE KOJIMYECTBO 102 6 0
YACOB I10 ITPOT'PAMME
11 KJIACC
Ne || HaumeHoBaHuUe pa3eion KonnyectBo yacos OnekTpoHHbIe (LI(POBHIC)
/T ¥ TEM MPOTPAMMBI Beero|[Koutponbhsie|[IpaxTnueckue o0pazoBaTenbHBIE PECYPCHI
paboTsI paboTsI
1 ||AHanuTHueckas 15 1
reoMeTpust
2 |IToBTopenue, o6o0menue || 15 1
U CHCTeMaTU3alIUs
3HAHUU
3 ||O6bEéM MHOTOrpaHHHMKA 17 1
Tena BpateHus 24 1
5 |[[Tnomaam MOBEPXHOCTH U 9 1
00BEMBI KPYTIIBIX TEJ
6 ||/IBmxeHus 5 1
7 |ToBTOpenue, o6oOmmenue || 17 2
U CHCTeMAaTU3alUs
3HAHWUI
OBILEE KOJIMYECTBO 102 8 0
YACOB I10 ITPOT'PAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

I'eomerpus 10-11 JI.C.Atanacsa Mocksa [Ipocsenienue 2019

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

I'eomerpus 10-11 JI.C.Atanacsa Mocksa [Ipocsenienue 2019

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/



		2024-10-28T14:06:58+0300
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "СРЕДНЯЯ ШКОЛА №1 ИМЕНИ ГЕРОЯ СОВЕТСКОГО СОЮЗА Б.Н. ЕМЕЛЬЯНОВА"




