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INOACHUTEJIBHASA 3AIINCKA

['eomerpus sBIsETCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro O0IIero
0o0pa3oBaHus, TaKk Kak 00ecrieunBaeT BO3MOKHOCTh U3y4EeHHUs JUCLUIUINH €CTECTBEHHO-HayYHOU
HAIPaBJIEHHOCTU U IPEAMETOB I'yMaHUTapHOro LuKia. [I0CKOIBKY JIOTMUECKOE MBILUIEHUE,
dopmupyeMoe IpH M3Y4EHUH OOYyYarOIIMMUCS TMOHATHUMHBIX OCHOB TI'€OMETpUH, IpHU
JI0Ka3aTeIbCTBE TEOPEM M IOCTPOCHUM LEMOYKU JIOTMYECKUX YTBEP)KIEHUN IpU pelIeHUU
FEOMETPUYECKHUX 3aad, YMEHHE BBIABUIaTb M OINPOBEPraTbh THUIOTE3bl HENOCPEICTBEHHO
UCTIOJIB3YIOTCS TIPU PEIICHUH 3a]lad €CTECTBEHHO-HAYYHOTO LMKJIA, B YaCTHOCTH (PU3MUYECKUX
3aja4.

Ilens ocBoeHus mporpaMmsel yueOHOro kypca «I'eomerpusi» Ha yrilyOJn€HHOM YpOBHE —
pasBUTHE WHIMBHIYaJIbHBIX CIIOCOOHOCTEH OOy4aromMXCsl TMPU U3YYCHHH TE€OMETPUH, Kak
CoCTaBJIAIOLIEH IpeaMeTHON oOnactu «MaremaTuka W MHQOpPMaTHKa» 4Yepe3 obecredyeHue
BO3MOXXHOCTH TPUOOPETEHHsI M HUCIOJIb30BaHUS Oosee IIyOOKMX TeOMETPUYECKHX 3HAHUU U
JeHcTBUH, creln(UYHBIX F€OMETPUH, U HEOOXOAMMBIX Ul YCIEUIHOIO MpO(ecCHOHAIBLHOIO
00pa30BaHUs, CBSI3aHHOTO C UCIIOJb30BAaHUEM MaTEMAaTUKH.

[TpropuTeTHBIMU 33/1a4aMy Kypca Fr€OMETPUN Ha YTiayOJIEHHOM YPOBHE, pPaCIIUPSIFOIIUMU
Y YCUJIMBAIOUIMMU Kypc 0a30BOTr0 YpOBHSI, SABJISIOTCS:

pacllUpeHHe MPEACTABIECHUS O TEOMETPUM KaK YacTd MHUPOBOM KYIbTYpbl U
(dbopMHUpOBaHKE OCO3HAHUS B3aUMOCBSA3H T'€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMHpoBaHHE NPEICTABICHUS O IMPOCTPAHCTBEHHbIX (UIypax Kak O BaKHEHIIHUX
MaTEeMaTUYECKUX MOJENSAX, IIO3BOJISIIOIIMX ONMCHIBAaTh W H3Yy4aTh pa3HbIE SIBJICHUS
OKpY’KalOIIEero MMUpa, 3HaHHe NOHATHHHOro amnmapara 1o pasaeny «Crepeomerpus» yueOHOro
Kypca reOMeTpHH;

dbopMHpoBaHHE YMEHMsI BJIaIeTh OCHOBHBIMU MOHATUSAMH O MPOCTPAHCTBEHHBIX (PUTypax
U UX OCHOBHBIMU CBOWCTBAaMH, 3HAHHE TeopeM, (POpMyd U yYMEHUE HX NPUMEHATh, YMEHHS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHAAPTHBIE CLIOCOOBI PELICHUS 3a/1ay;

(GopMUpOBaHHE YMEHMsI paclO3HaBaTh Ha YEPTEkKaX, MOAEIAX M B pPEaJbHOM MHUpPE
MHOT'OTPaHHMKH U Te€Ja BPAllEHUsI, KOHCTPYHMPOBAaTh T€OMETPUUECKUE MOJEIIN;

dbopMupoBanue NOHMMaHUS  BO3MOXKHOCTHU aKCHOMaTHYECKOI 0 MIOCTPOEHHUS
MaTeMaTHYeCKUX TeopHil, (opMuUpOBaHHE MOHHMAHHs POJM AKCMOMATHUKM IPHU IPOBEICHUU
pacCyXIeHHUI;

dopMHpoBaHHE YMEHMs BIaJe€Th METOJAMH JI0Ka3aTeIbCTB U AJTOPUTMOB pEIlEHHS,
YMEHMSI MX TPUMEHATh, MPOBOJUTH JIOKa3aTelIbHBIE PACCY)KIEHUS B XOJAE pEeIlIeHUs
CTEpEOMETPUYECKUX 337ad M 3aJad C HPaKTUYECKHM CoJep’KaHueM, (OpMHpPOBaHUE
NPEJCTaBICHUsT O HEOOXOJUMOCTH JIOKa3aTeIbCTB MPU OOOCHOBAaHMM MaTEMaTHUYECKHUX
YTBEPKACHUM U POJIM aKCUOMATUKHU B IIPOBEJEHUM I€AYKTUBHBIX PACCYXICHU;

pPa3BUTHE U COBEPILIEHCTBOBAHME MWHTEUIEKTYAIbHBIX WU TBOPYECKUX CHOCOOHOCTEN
o0yJaroImuxcs, MO3HABATEIILHOM AKTUBHOCTH, WCCIIEAOBATEIbCKUX YMEHUH, KPUTHYHOCTH
MBIIUIEHUS], UHTEpEca K U3YYEHUIO T€OMETPUH;

dopmupoBaHrue (YHKIMOHAIBHOW T'PaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUH: yMEHHS
pacro3HaBaTh TMPOSIBICHHUS T'€OMETPUUYECKUX MOHSITUM, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peabHBIX JKU3HEHHBIX CUTYAIMSX W MPU U3YUYEHHUH JIPYTUX YUeOHBIX MPEIMETOB, MPOSBICHUS
3aBHCHUMOCTEM M 3aKOHOMEpPHOCTEW, MOJEIMPOBAHUS pEaNbHbIX CUTYyallui, HCCIIEeIOBaHUS
IIOCTPOEHHBIX MOJIEJIEN, NHTEPIPETALIH [TOJIyYEHHBIX PE3YJIbTaTOB.

OCHOBHBIMHU COZIEpKATETBPHBIMU JIMHUSIMU ydyeOHoro kypca «l'eomerpusi» B 10-11
Kjaccax ABisAOTCs: «IIpsiMBle M IUIOCKOCTH B NPOCTPAaHCTBE», «MHororpaHHuku», «Tena
BpallleHus», «BEKTOpbI M KOOPAWHATHI B TPOCTPAHCTBEY, «J/BHKEHNS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo @I'OC COO TpeboBaHHE «yMETh ONEPUPOBATH IMOHATUSMUY,
pEeBaHTHBIMHU T€OMETPHUH Ha yriIyOn€éHHOM ypoBHE 00yueHus B 10—11 kmaccax, OTHOCHTCS KO
BCEM COJIepXKATeNbHbIM JIMHUSAM y4eOHOro Kypca, a (OpPMHpPOBAHUE JIOIMYECKHX YMEHUH



pacripeniesiieTcsi He TOJBKO M0 COJEpXKATeNbHBIM JIMHUSAM, HO W IO ToaaM OOyueHHs.
Copepxanue o00pa3oBaHHs, COOTBETCTBYIOIIEE NPEIAMETHBIM  pe3yjabTaTaM  OCBOCHHS
@DenepanbHOil pabodel MporpamMMbl, pacipeAeIEHHBIM 10 ToAaM 00ydeHUs, CTPYKTYpHUPOBaHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPUHLHUIHUAIBHBIM BOIpOcaM oOydaromuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO I03BOJISIET OPraHU30BaTh OBJIAJEHUE T€OMETPUUYECKUMU
MNOHATUSIMM U HABBIKAMHU IIOCJIEIOBATEIbHO M IOCTYIATENbHO, C COOJIIOJICHUEM MpPUHIUIA
PEEMCTBEHHOCTH, a HOBBIC 3HAaHUS BKJIIOYaTh B OOLIYI0 CHCTEMY TI'€OMETPUYECKHUX
MpEeJICTaBICHUI O0yJarouxcs, pacimupss u yriyomnsis e€, o0paszysl MpoYHble MHOXXECTBEHHbBIE
CBSI3H.

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

co3nath ycnoBuA ansd  guddepeHnranuu  oO0yueHHs, MOCTPOCHHS WHIUBUAYATbHBIX
o0pa3oBaTeNbHbIX HporpammMm, O0OeclneyuTh yYriayOn€HHOE M3yYeHHUE TEOMETPUHM  Kak
COCTaBIIAIONIECH yueOHOTO penMeTa «MaremaTrukay;,

MOJTOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUs MaTeMaTHUKU C Y4€TOM BbIOOpa
Oynymeit npodeccuu, odecrieunBas MPEEMCTBEHHOCTh MEXAY OOmUM U MpodecCruOHAIBHBIM
o0pazoBaHHEM.

Ha wusyuenue yuebHOro xypca «l'eomerpusi» Ha yriyOnéHHOM ypoBHe orBoauTcs 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

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUS CTEpeOMeTpuH. Touka, npsimMasi, IIIOCKOCTh, IpocTpaHcTBo. [ToHsTHe
00 aKCMOMaTHYECKOM IIOCTPOEHUHU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHUHU U CIEICTBUS U3 HUX.

B3anMHOe pacrnosnoxkeHue NpsiMbIX B IIPOCTPAHCTBE: MEPECEKAIOIINECS, NTapaJUICIbHbIE U
CKpeluBaroImuecs npsamele. [Ipu3Haku ckpemuBaOmuxcs npsaMbIX. [lapannensHOCTh IPSMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IApAJUICIbHBIE IPSIMBIE B IIPOCTPAHCTBE, NAPAJLICIBHOCTh TPEX
OpsMBIX, NApaUIEJbHOCTh NPSAMOM M IIOCKOCTH. IlapamiensHoe W LEHTpaslbHOE
NPOEKTHpPOBaHUE, n3oopakenue ¢puryp. OCHOBHBIE CBOMCTBA MApaICIIbHOTO MTPOSKTUPOBAHHUS.
N300paxkenue ¢puryp B napamieslbHOM NPOEKIMU. YTIIbl C COHAPABIEHHBIMU CTOPOHAMH, YTOJ
MEXAYy NPSAMBIMA B IPOCTpaHCTBE. llapaienbHOCTh IVIOCKOCTEN: NapajljiebHbIe IUIOCKOCTH,
CBOMCTBA NapajjieNbHbIX IIockocTel. [IpocTeiimme npocTpaHCTBEHHbIE (PUIYPBI HA TIOCKOCTH:
TETpadAp, NapaJICJIEeNUIIE], IOCTPOCHUE CEYEHUN.

[lepnieHOUKYIApPHOCTS NPSAMOM M IUIOCKOCTH: NEPHEHIUKYJISAPHBIE IpsSMbBIE B
IIPOCTPAHCTBE, MpsAMBbIE NapajuleIbHbIE M INEPHEHIUKYIAPHbIE K IUIOCKOCTH, IPU3HAK
NEPHEHAUKYJIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O TMpsAMON NEPHEHAUKYJISIPHON
IUIOCKOCTH. OpTOroHalbHOE MPOEKTUpOBaHUE. [lepneHauKynsap U HaKIOHHBIE: PAaCCTOSIHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSIHHAE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIHS (PUTYPBI HA TIOCKOCTD.
[TepieHAUKYIAPHOCTD TUIOCKOCTEN: IPU3HAK NEPIEHANKYISIPHOCTH ABYX IIIOcKocTel. Teopema
0 TPEX MEPHEHAUKYIAPAX.

VYTIIpl B IPOCTPAHCTBE: YIOJI MEXAY IPSIMOM U INIOCKOCTBIO, IBYTPAHHBIN YOI, TUHEHHBIN
yrosl JABYrpaHHOro yria. TpéxrpaHHblii MU MHOrorpaHsble yribl. CBOHCTBa IJIOCKUX YIJIOB
MHOrorpatsoro yria. CBONCTBa IJIOCKMX U JIBYTPaHHBIX YIVIOB TPEXIPAHHOTO yria. TeopeMbl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHuororpanHuKu

Buasl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. [Ipm3ma: nN-yronapHas npusMma,
npsMasi U HakJIOHHas NpHU3Mbl, OOKOBas W IOJIHAS MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
NPSMOYTOJIBHBIA MapajulesIeNiNe]l W ero cBoWcrBa. Kparyaillime nyTH Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Oiinepa. IIpoctpanctBenHas Teopema Iludaropa. ITupamupma: n-
yroJibHas MUpaMuja, IpaBUibHas U yced€HHas nupaMubl. CBoiicTBa péOep U OOKOBBIX I'paHel
MpaBUIBLHON NUpamuel. [IpaBuiibHBIE MHOTOIpaHHUKH: IpaBUIIbHAs IpU3Ma W IIpaBUJIbHAs
NUpaMuJia, paBUiIbHASI TPEYTOJIbHASI TMpaMKJia U MIPaBWIbHBIN TeTpasap, KyO. Ilpencrasnenue
0 MPAaBWIBHBIX MHOTOI'PAaHHUKAX: OKTa’p, NOAEKAdAP U UKOCADIP.

Brruucnenue »eMeHTOB MHOTOTPAaHHUKOB: p&Opa, auaroHanu, yribl. [lmomans 00koBoM
MOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU MPSAMOM NPU3MBI, IUIOLIAAb OCHOBAaHMM, Teopema O
OOKOBOI TMOBEPXHOCTH TPsAMOM mpu3mbl. [lnomaas OOKOBOW TMOBEPXHOCTH M TMOBEPXHOCTH
MIPaBUJIBLHOM MUPAMUIBI, TEOPEMA O IUIOIIAIN YCCUEHHOU MUPAMUIBI.

CummeTpusi B NPOCTPAHCTBE. DJIEMEHTHl CUMMETPUU IPABHIBHBIX MHOTOI'PAaHHHKOB.
CuMmMeTpuss B TNpaBUIBHOM MHOTIOTPAHHUKE: CHMMETpHUS MapajllesIeNuIeaa, CUMMETPHS
MIPaBUJIBHBIX MTPU3M, CHMMETPHUS PABUIIBHON TUPAMUBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

[TonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBON BEKTOP, JUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAIPABIICHHbIE U IPOTHUBOIIOJIOKHO HAIIPABIICHHbIE BEKTOpBI. PaBeHCTBO
BEKTOpPOB. [I€HCTBHS C BEKTOpAaMH: CIIOKEHUE W BBIUNTAHHE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHOXXEHHME BeKTopa Ha uncio. CBoiicTBa cioxkeHus BeKTopoB. CBolicTBa
YMHO>KEHMS BEKTOpa Ha uucio. [IoHaTne komiuiaHapHble BEKTOpbI. [Ipu3HaK KOMIUIAaHApPHOCTH
TpéXx BekTopoB. [IpaBuiio mnapamnenenunena. Teopema O pa3loKEHUM BEKTOpa IO TPEM
HEKOMIUIAaHApHbIM  BeKkTOopaM. [IpsAmoyronpHasg cucTtemMa KOOpPAMHAT B  IPOCTPAHCTBE.



Koopaunarsl BekTopa. CBA3b MeEXAy KOOpAMHATAMHU BEKTOpAa U KOOPAMHATAMH TOYEK. YTOJ
Mex 1y BekTopamu. CKaIsipHOE IPOU3BEACHNE BEKTOPOB.

11 KUIIACC

Tesa BpameHus

[TonATHS: UWIMHAPUYECKAsT IOBEPXHOCTh, KOHUYECKAash IOBEPXHOCTh, chepuyeckas
IIOBEPXHOCTh, OOpasyouue noBepxHocTed. Tema BpaleHMs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, chepa, map. Bzaumnaoe pacnosnoxenue chepbl U IUIOCKOCTH, KacaTelbHas IIOCKOCTh K
cdepe. M300paxkenue Ten BpalleHus Ha IUIOCKOCTH. Pa3BEépTka mumuHapa u konyca. Cummerpust
cheps! 1 mapa.

O6bém. OcHoBHBIE cBolicTBa 00BEMOB Ten. Teopema 00 00BEME HPSIMOYTOIBHOTO
napajenenunena U cieacrsus u3 He€. OO0bEM NPAMOM M HAKIOHHOM NPU3MBI, ILWIUHIPA,
nupamMuibl 1 Konyca. O0bEM mapa 1 11apoBOro CETMEHTa.

KomOunanmu Tten BpalieHHss U MHOrorpaHHUKoB. llpu3Ma, BIuCaHHas B LWJIMHAD,
onucaHHas okojo mwimHApa. [lepeceyenne cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepsl II0CKOCThI0. [IoHATHE MHOTOrpaHHKUKA, OIIMCAHHOT'O OKOJIO cepsl, chepsl, BIMCAaHHON B
MHOTOTPAaHHHK WJIH TEJIO BPAILICHHS.

[Tnomanb MOBEPXHOCTH LMIMHIpPA, KOHYca, IUlomans cdepsl u e€ yacteid. Ilonobue B
npoctpanctBe. OtTHomieHHe O00BEMOB, TUIOMAAEH TOBEPXHOCTEH IMOAOOHBIX  (UTYP.
[TpeoOpa3oBanue nonodus, romorerus. PemeHue 3amad Ha IUIOCKOCTH C MCIOJb30BaHUEM
CTEpPEOMETPUUYECKUX METOJIOB.

[ToctpoeHne cedyeHMH MHOIOIPDAaHHMKOB M TeJl BpAIICHUSA: CEYEHUS LWIMHApA
(mapaymienbHO M TEPIEHIUKYISIPHO OCH), CEYCHHS KOHyca (mapajiesibHble OCHOBAHHUIO M
IPOXOJALINE Yepe3 BEepLIMHY), CEYEHMs IIapa, METOAbI IOCTPOEHUS CEYEHMUH: METOJ CIIEJOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYILEH TIOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BexTops! B npoctpancTBe. Onepauuu Haj BEKTOpaMu. BekTopHOe yMHOXEHHE BEKTOPOB.
CBoiicTBa BeKTOpHOro yMHOXeHMs. lIpsMoyronbHas cucTeMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunatsl Bektopa. Pasnoxenue Bekropa no 6asucy. KoopainHaTHO-BEKTOPHBIA METOA MpU
pELIeHUH TeOMETPUUYECKUX 3aay.

JIBHKEeHHS B MPOCTPAHCTBE

JBmwxkenuss npoctpaHcTBa. OtoOpaxkeHus. JIBuxeHus u paseHcTBO ¢(uryp. OOmue
CBOMCTBA JBW)KCHUH. Buabl NBW)KEHMI: INapajuIeIbHBIA IEPEHOC, LEHTPAIbHAS CUMMETpUS,
3epKajibHas CHMMETpPHs, TOBOPOT BOKPYT npsiMoil. IIpeoOGpazoBanus nogodus. Ilpsmas u coepa
Ditnepa.



IIVTIAHUPYEMBIE PE3YJIbTATDI OCBOEHMUA YYEBHOI'O KYPCA
«'EOMETPUSA» (YIJIYBJIEHHBIM YPOBEHb) HA YPOBHE CPEJIHEI'O
OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:xxnanckoe BoCIMTAHHE:

c()OPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIUU  OOYYArOIIeTOCsl KAk AaKTUBHOTO U
OTBETCTBEHHOI'0 WIEHAa POCCHUMCKOro O0IIecTBa, MPEACTaBICHHE O MAaTeMAaTHUYECKUX OCHOBAaX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUH, MPOIEAYyp TpakJaHCKOTO oOIIecTBa
(BBIOOpBI, OIMPOCHI U APYroe), yMEHHE B3aWMOJEHCTBOBATh C COLMAIBHBIMU HWHCTUTYTaMH B
COOTBETCTBUH C UX (PYHKIMSIMHU U Ha3HAYCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OPMHPOBAHHOCTb POCCUHCKOM TPakJaHCKON MICHTUYHOCTH, YBRKEHUS K MPOILIOMY U
HACTOSIIIEMY POCCHIMCKON MaTeMaTHUKH, HEHHOCTHOE OTHOILIEHHWE K JOCTHIKEHHSIM POCCHUHCKHX
MaTeMaTUKOB M POCCUMCKON MAaTeMaTHYECKOW IIKOJIbI, MCMHOJIb30BAHHE ITUX JOCTH)KECHUU B
JIPYTUX HayKax, TEXHOJIOTHUSX, chepax SKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3THUECKOTO MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM INPUMEHEHUEM
JOCTIDKCHUN HAyKH U JCSTEIbHOCTHIO YUYEHOIr0, OCO3HAHMUE JUYHOTO BKJIaJla B MOCTPOCHHUE
YCTOHYHMBOTO OYIyIIEro;

4) 3cTeTHYECKOE BOCTIMTAHME:

3CTETUYECKOE  OTHOLIEHHWE K  MHUpPY, BKJIIOYas  3CTETUKY  MaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, pEUIeHUM, pacCyXJIeHuH, BOCIHPUUMUYUBOCTh K
MaTeMaTUYECKUM acleKTaM pa3jJuyHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocuTAHME:

c(OpMUPOBAHHOCTh YMEHHUS MPUMEHATh MATEMAaTUYECKUE 3HAHUS B UHTEpECcaxX 3J10POBOTO
u 0e3omacHoro oOpa3a >KHU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO (310pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OT/AbIXA, pEryispHas (Gu3ndeckas akTUBHOCTH),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MTPH 3aHITHIX CIIOPTHBHO-030POBUTEIHHON IEATETLHOCTBIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPY/AYy, OCO3HAHME IIEHHOCTU TPYIOIIO0US, HHTEPEC K Pa3IMYHBIM cdepam
npoecCHOHANBFHOM JesTeNbHOCTH, CBSI3aHHBIM C MAaTEMaTHUKON U €€ MPUIOKEHHUSIMH, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mpodeccut W pearnu30BBIBATH COOCTBEHHBIE
JKU3HEHHBIE TJIaHbl, TOTOBHOCTh M CIHOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
caM00Opa30BaHMIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HallpaBI€HHOCTH;

7) IK0JI0rM4YecKoe BOCIIMTAHUE:

c(OpPMUPOBAHHOCTh JKOJOTHYECKOW KYIbTYphl, TOHUMaHHE BIHUSHUS COLUAIBHO-
SKOHOMHYECKUX TIPOIIECCOB HA COCTOSHUE MPHUPOJHOM M COIMAIBHOW Cpejbl, OCO3HAHUE
I00aNbHOTO — XapakTepa  OKOJOTMYECKMX  MpoOieM, OpHeHTalus Ha  [PUMEHEHHe
MaTeMaTUYeCKUX 3HAHUW JJIs pelieHus 3a7ad B 00JIaCTH OKPYXKAIOUIEH Cpefbl, TNIAaHUPOBAHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYKAIOLIEH Cpebl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OPMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHSI HAYKH W OOIIECTBEHHOW MPAKTHUKU, TOHMMAaHUE MAaTEeMAaTHYEeCKOW HayKd Kak cqepbl
YeJIOBEUECKOU JIEATEbHOCTH, TANOB €€ Pa3BUTHUSI M 3HAYMMOCTH Ui pPa3BUTHUS LIMBWIM3ALUH,
OBJIQJICHHE SI3BIKOM MATEMAaTHKUA U MAaTEeMaTHYECKON KyJIbTYypOil KaK CPeJCTBOM MO3HAHMS MUDa,
TOTOBHOCTb OCYHIECTBJISITh IPOEKTHYIO U MCCIIEIOBATEIbCKYIO AEATEIbHOCTh UHIUBUAYAIBHO U

B TpyIIIIE.



METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eiCTBUS

Ba3oBble JJornueckue aeiicTBus:

BBISBJISITH U XapaKTePU30BaTh CYIICCTBEHHBIC IMPU3HAKH MATEMAaTUYCCKUX OOBECKTOB,
MOHATUH, OTHOIIEHWH MEXIy TMOHATHAMH, (OPMYJIUPOBaTh ONPEIACICHUS TOHSATHH,
YCTaHABIIMBATh CYIIECTBEHHBI NpPH3HAK KIACCU(PUKALUK, OCHOBAHUSA [UIsI 000OIIeHUs u
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIPUHUMATh, (HOPMYJIHpPOBATh U MPEOOPA30BBIBATH CYXKICHUS: YTBEPAUTEIbHBIC U
OTpHUIIATEIIbHBIE, €IMHUYHBIE, YACTHBIE M OOIIHME, YCIOBHBIC,

BBISIBJISITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOpPEUHs B (pakTax,
JNAHHBIX, HAONIOJCHHMSIX W  YTBEPXKICHHMIX, TNpeajarartb KPUTEPUU IS BBIABICHUS
3aKOHOMEPHOCTEH U ITPOTUBOPEUUL;

JienaTh BBIBOJBI C MCIOJBb30BAaHUEM 3aKOHOB JIOTHMKH, JCIYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIFOUeHHU M, YMO3aKIIFOUEHHH 110 aHAJIOTUH;

MPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTeIbCTBA MAaTEMATUUYECKUX YTBEPKACHUU (MIpsIMbIE U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMIO, MPUBOAUTH MNPUMEPHl W KOHTPIPHUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHHS W BHIBOJIBI;

BbIOMpaTh CHoco0 pemieHus YydeOHOM 3agaud (CpaBHHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BBIOMpATh HaubOoNee MOAXOMANIMH C Y4ETOM CaMOCTOSTCIILHO —BBIJICICHHBIX
KPUTEPHUEB).

Ba3zoBble ncciaenoBarelbCKHE eliCTBUA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIEN0BATENbCKUI HHCTPYMEHT MO3HAHUA, POPMYIUPOBATH
BONIPOCHI, (UKCHPYIOIIHE MPOTUBOpEUYHe, MpoOiIeMy, yCTaHABIUBAaThH HCKOMOE W JaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIUIO, MHEHHE,

MPOBOJIUTh  CAMOCTOSITENIbHO  CIUIAHUPOBAHHBIM  AKCIIEPUMEHT, HCCJIEJIOBAHHE 10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYeCKOTro OOBEKTa, SBICHHS, IMPOLECCa, BBISIBICHHUIO
3aBUCUMOCTEN MEXAy 00bEKTaMU, IBIICHUSMH, ITPOIIECCAMMU;

CaMOCTOSTENNbHO (POPMYITHUPOBATH 000OIIEHUSI U BBIBOJBI MO pE3ylbTaTaM MPOBEAEHHOTO
HaOJIOJICHUS, UCCIIEIOBAHHUS, OIICHUBAThH JIOCTOBEPHOCTH MOJTYYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
0000I11IEeHMI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIABUTATH MPEIIOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Pabora ¢ undpopmanmeii:

BBISBJISTH JeUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOIUMBIX U OTBETa Ha BOMPOC M IS
pelieHus 3a1a4uu;

BbIOUpaTh HMHGOPMAILMI0O M3 HCTOYHHUKOB  Pa3lUYHBIX THUIOB, AaHaJIU3UPOBATb,
CHUCTEMAaTHU3UPOBATh W HWHTEPHPETUPOBATH HMHPOPMAIMIO PA3IMYHBIX BHJIOB U  (opm
MPE/ICTABICHHUS;

CTPYKTYpUpOBaTh  WHPOPMAIMIO, TPEACTAaBIATh €€ B  pa3iIuYHbIX  (dopMmax,
WLTIOCTPUPOBATH TpadUUeCcKH;

OIICHWBATh HAAEKHOCTh HMHPOPMAIMH TI0 CAMOCTOSATEIHHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

O0menue:

BOCIPUHUMATh U (OPMYITUPOBATH CYXKIECHHUS B COOTBETCTBUU C YCIOBUSIMU U IIENIAMU
oOI1eHus1, SICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCHMEHHBIX



TCKCTAX, JaBaTb TMOJACHCHUA II0 XOAY PpCIICHHUA 3adadyu, KOMMCHTHUPOBATH HOHy‘IGHHLIﬁ
pe3yJIbTar;

B X0Jle 00CYXJeHMs 3aJaBaTh BOIPOCH! IO CYLIECTBY OOCYXIAaeMOW TEMbI, IPOOJIEMBI,
perraeMoil 3a1auu, BBICKA3bIBATh HMJCH, HAICJICHHBIC HA IOMCK PEIICHUs, CONOCTABIATH CBOM
CYXJIEHUS C CYXACHUSAMHU APYrHMX YYaCTHHKOB JUAOra, OOHApY>KUBATh Pa3M4KMe U CXOICTBO
HO3UIHIA, B KOPPEKTHOU popme pOpMyIHPOBATh Pa3HOTIACHS, CBOU BO3PAKCHUS;

MNPpEACTAaBJIAThL PE3YJIbTAaThl PCHICHUA 3aJaqyd, SKCIICPUMCHTA, HUCCIICAOBAHUSA, IIPOCKTA,
CaMOCTOATENIFHO BBIOMPATh (opMar BBICTYIUICHHS C Yy4ETOM 337a4 NPE3CHTANH |
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHbIe YHHBepPCcAJIbHbIE YUeOHbIE 1eliCTBHS

Camoopranuszanus:

COCTaBJISITh IUIAH, QJITOPUTM pEUICHHs 3aJayd, BBIOMPATh CIOCOO pelIeHUs ¢ y4EToM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI PEUICHH ¢ y4€TOM HOBOM MH(OPMALIUK.

CaMOKOHTPOJIb, SMOLHOHAIBHBIH HHTEJIEKT:

BJIa/IETh HaBBIKAMH TO3HABATEIBHON pe(IeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
U MBICIUTENBHBIX TPOIECCOB, WX pe3yJbTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS IIPOIIecca U pe3ysIbTaTa pelleHrs MaTeMaTHUeCKOH 3a1auu;

NPEIBUACTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IPH PEIICHHH 3a]a4d, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAAHHBIX, HAWJACHHBIX OMIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE pe3ylbTaTa LEIH M YCIOBHUSIM, OOBICHATH HPUYUHBI
JOCTYDKEHUSI WM HEAOCTIDKEHHSI Pe3yIbTaTOB IESATEIBHOCTH, HAXOIUTh OIIMOKY, /1aBaTh
OILICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

MOHUMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHOW pabOTHI IpU
pemieHNH y4eOHBIX 3aJay, MPUHAMATh LEJNb COBMECTHOH JIeSTENbHOCTH, IUIAHUPOBATH
OpraHu3allMl0 COBMECTHOM pPabOThI, paclpelensTbh BUIbl padoT, JOrOBapHBAThCs, OOCYXIATh
MIPOIIeCC U PE3yNbTaT paboThl, 0000IIaTh MHEHHSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (popmax paboThl (00CYXIeHHs, OOMEH MHEHUH, «MO3TOBBIE
IITYPMBI» W WHBIC), BBITIOJIHATH CBOKO 4YacTh PabOThl W KOOPAWHUPOBATH CBOM JIEHCTBHS C
JPYTUMH 4JI€HaMH KOMaHJbl, OLIEHMBaTh KauyeCTBO CBOEro BKJIajJa B OOIIMN MPOIYKT IO
KPUTEPHSIM, CHOPMYIUPOBAHHBIM YIaCTHUKAMH B3aMMOICHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATDBI

K xoniy 10 kiacca o0ydaromuiicss HayquTCs:

© CBOOOJIHO ONEPUPOBATH OCHOBHBIMHU TMOHATHUAMHU CTEPEOMETPUU NPHU PELICHUU 337134 U
MPOBEICHUN MaTEMATHIECKUX PACCYKICHHIA;

® [IPUMEHSATh AKCHOMBI CTEPEOMETPUH U CIICACTBUS U3 HUX MPH PEIIEHUH T'€OMETPUUYECKUX
3ajay;

e KiTaccU(PUIIMPOBATh B3aMMHOE PACIIONIOKEHHUE MPSIMBIX B MPOCTPAHCTBE, IJIOCKOCTEH B
IIPOCTPAHCTBE, MPSMBIX U TUNIOCKOCTEH B IPOCTPAHCTBE;

© CBOOOJIHO ONEpPHPOBATH MOHATUAMH, CBA3AHHBIMU C YIJIAMU B IMPOCTPAHCTBE: MEXIY
OPSMBIMU B IPOCTPAHCTBE, MEXKY MPSIMOM U MIOCKOCTHIO;

® cBOOOJTHO OTIEPUPOBATH IOHATHSIMH, CBI3aHHBIMH C MHOTOTPaHHUKAMH;

¢ CcBOOOJIHO pAcCIO3HABATh OCHOBHBIC BHJBI MHOTOTPAaHHHUKOB (TIpH3Ma, MUPaMUAA,
MPSIMOYTOJIBHBIN Mapaienenumnen, Kyo);

e KJ1acCU(hUIIMPOBAaTh MHOTOTPAHHUKH, BEIOMpast OCHOBaHMS JUIsl KJlacCU(UKAIIHY;



¢ CBOOO/IHO ONEpPUPOBATh TMOHATHAMM, CBSI3aHHBIMH C CEYCHHEM MHOTOTPAaHHUKOB
IUIOCKOCTBIO;

® BHITOJIHATH MapajuleibHOE, IIEHTPAJIbHOE U OPTOTOHAJIBHOE MPOEKTUPOBAaHHE (QHUTYp Ha
IUIOCKOCT, BBIIOJHATH N300paXkeHHUs (PUTYp Ha MIIOCKOCTH;

® CTPOMTH CEYEHUS MHOTOIPAaHHUKOB DPA3IUYHBIMU METOAAMH, BBIIOJHATH (BBIHOCHBIE)
IUIOCKHE YepTEXH M3 PHUCYHKOB INPOCThIX OOBEMHBIX (UIYp: BHI CBEpXy, COOKY,
CHU3Y;

®BHIUMCIIATh  IUJIOUIAJM  IOBEPXHOCTEH  MHOIOIPDAaHHMKOB  (IIpU3Ma, MHpaMHIa),
reOMETPUUECKUX TeJl C IPUMEHEHUEM (hopMy;

®CBOOOJHO OINEpUPOBATh MOHATUSMU: CHUMMETPUS B IPOCTPAHCTBE, LEHTP, OCh MU
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TUIOCKOCTh CHMMETPUU (PUTYPHI;

© CBOOOJIHO ONEpUPOBATh MOHATUSAMH, COOTBETCTBYIOIIMMH BEKTOpPaM M KOOpAMHATaM B
IIPOCTPAHCTBE;

® BBINOJIHATD JEMCTBUS HAJl BEKTOPaMU;

epemarh 3a7adyd Ha J0KA3aTeJIbCTBO MAaTEMaTHMYECKUX OTHOLICHUM W HaxOXKICHHE
FEOMETPUYECKUX  BEIMYMH, IIPUMEHS H3BECTHBIE METOABl IIPU  PEIICHUHU
MaTEMaTUYECKMX 3a/1a4 MOBBIIIECHHOIO U BBICOKOTO YPOBHS CJI0KHOCTH;

® IPUMEHATH NPOCTEUIINE MPOTPAMMHBIE CPEACTBA U IEKTPOHHO-KOMMYHHMKAIIMOHHBIC
CUCTEMBI IIPU PELLIEHUHU CTEPEOMETPUYECKUX 3aay;

® U3BJIEKATh, IPEOOPA30BHIBATh U MHTEPIPETUPOBATH HH(OPMAIHIO O MPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (PUTYpax, MPEACTABICHHYIO Ha YePTEkKaxX U PUCYHKAX;

® IPUMEHATH IOJIYYCHHbIE 3HAHUS HA NPAKTUKE: CPABHUBATh M AHAJIU3UPOBATH PEAJIbHBIC
CUTyallud, TPUMEHATb W3y4EHHBbIE IIOHATHA B IPOLECCE IIOMCKAa pPELICHUS
MaTeMaTHYeCKu C(HOPMYITUPOBAHHON MPOOIEMBI, MOJCTUPOBATh PEANbHBIC CUTYalluu
Ha $3bIKE TI'E€OMETPUM, MWCCIEN0BAaTh IIOCTPOCHHBIE MOJEIM C MCIOIb30BAHUEM
FEOMETPUUECKUX TMOHATHI M TeopeM, ammapara aireOpbl, peuiarb HNPaKTHUYECKHUE
3aJla4l, CBSA3aHHbIE C HAXOXKACHUEM F€OMETPUUECKUX BEJINYUH;

® IMETh IPEJCTaBI€HNUS 00 OCHOBHBIX 3Talax pa3BUTHUsI FEOMETPUM KaK COCTaBHOM 4acTu
(byHIaMeHTa pa3BUTHS TEXHOJIOTHIA.

K xoniy 11 kiacca o0ydaromuiicss HAyquTCs:

© CBOOOJIHO OINEPUPOBATH MOHATUSAMH, CBSI3aHHBIMHM C IWJIMHAPUYECKOH, KOHHYECKOH u
cdeprieckoil MOBEPXHOCTSIMU, OOBSICHATh CIIOCOOBI MOTY4EHUS;

® OIIEpUPOBATh TOHATUSMH, CBA3AHHBIMU C TEJIaMH BpalllEHUS: LUIUHAPOM, KOHYCOM,
cdepoii u mapowm;

® pacIio3HaBaTh Tela BpaimleHus (IWIMHAP, KOHYC, cdepa U 1ap) U 0OBIACHITH CIIOCOOBI
MOJTyYEHUS TeJl BpallleHus;

e KJ1TacCU(hULIMPOBATh B3aUMHOE PACIONIOKEHHUE CEPhI U TIOCKOCTH;

® BHIUMCIIATh BEJIWYMHBI 3JEMEHTOB MHOTOTPAHHUKOB M Tl BpallleHUs, OO0BEMBI U
IUIONIA/IM MTOBEPXHOCTEH MHOTOTPAHHMKOB M TE€J BPALIECHMS, TEOMETPUUECKUX TEN C
npuMeHeHueM Gopmyi;

¢ cBOOOJIHO OIEPUPOBATh MOHATUSMH, CBS3aHHBIMM C KOMOMHALMSMHU TeNl BpAIlEHUS U
MHOTOT'PaHHMKOB: MHOTOTPAaHHUK, BIIMCAHHBIN B cepy U OMMCAHHBIA OKOJO chepsl,
cdepa, BliMcaHHAs B MHOTOTPAHHUK WUJTU TEJIO BPAIICHHUS;

® BEIUMCIIATH COOTHOIICHUSI MEXYy IUIOIAASIMU MMOBEPXHOCTEH M 00bEMaMM MOAOOHBIX
TE,

e 300pakaTh HU3ydyaeMble (UIypbl, BBINOJIHATH (BBIHOCHBIE) TIUIOCKHME YEPTEXKU U3
PHCYHKOB HPOCTBIX O0BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUECHUS
TeJ BpalleHHUS;



® II3BJICKATh, MHTEPIPETHUPOBATH U MPEOOPA30BHIBATH NHPOPMALIUIO O MPOCTPAHCTBEHHBIX
reoMeTpUUecKux Urypax, npeAcTaBIeHHYIO Ha YepTekKaxX U pUCYHKaX;

® CBOOOJTHO OTIEpUPOBATH MOHITHEM BEKTOP B POCTPAHCTBE;

® BBITIOJTHSATH OTEPAINH HAJl BEKTOPAMU;

©33/1aBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPMHAT;

epemiaTh TEOMETPUYCCKHE 3a7adyd Ha BBIYHCICHUE YIJOB MEXAY NPSIMBIMH H
IUTOCKOCTSIMHU, BBIYHCIICHHE PACCTOSHUN OT TOYKH 1O IUIOCKOCTH, B IICJIOM, Ha
MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/A MPH PEIICHUH;

© CBOOOJTHO ONIEPUPOBATH MOHSATUSIMU, CBI3aHHBIMH C JIBHKCHHEM B MPOCTPAHCTBE, 3HATH
CBOMCTBA JIBUKCHUM;

® BBLITIOJIHATh HM300pa)KEHUSI MHOTOTPAHHUKOB M TeJl BpALEHUS MpH NapauieIbHOM
MePEeHOCe, IEHTPAIBHON CUMMETPHUH, 3epKaTbHOH CUMMETPUH, TIPH TTOBOPOTE BOKPYT
PsIMOH, MpeoOpa3oBaHuUs MOT00US;

® CTPOUTH CEYCHUS MHOTOTPAHHUKOB M TEJl BPAILIEHUS: CEUCHUS IIMIHHIPA (MTapaJuIeIbHO U
NEPIICHIUKYISIPHO OCH), CEUCHHS KOHyca (MapajulelIbHbIC OCHOBAHHIO M IPOXOJISIINE
yepes BEePIIUHY), CEYCHUSI 11apa;

® [ICITOJIB30BATh METOJBI TIOCTPOCHHUS CEUCHHIA: METOJ CIIEJIOB, METOJ BHYTPEHHETO
MIPOSKTUPOBAHUS, METO/T TIEPEHOCA CEKYIICH MIIOCKOCTH;

® JOKa3bIBaTh T€OMETPUUECKHIE YTBEPKICHHUS;

®IPUMEHATh TeoMeTpuuecKkue (akThl [JIs pelIeHUusT CTePeOMETPUYECKUX 3ajad,
MPEIIOJIararoIIuX HECKOJIBKO IIaroB PelIeHUs, €ClIM yCIOBUS MPUMEHEHHUS 3a/laHbl B
SIBHOW W HESIBHOU (hopMe;

epemarh 3a7aud Ha JO0Ka3aTelbCTBO MATEMAaTHUECKUX OTHOLICHUH W HaxOXXICHHE
FeOMETPUUECKUX BEIUYUH;

® IPUMEHSATH MPOTPAMMHBIEC CPEACTBA M AJIEKTPOHHO-KOMMYHHKAITMOHHBIC CHCTEMBI TIPH
pEIIeHUU CTEPEOMETPUIECKHX 33/1aY;

® IPUMEHSATH TIOJyYCHHBIC 3HAHUS HA MPAKTUKE: CPAaBHUBAThH, aHAIM3UPOBATH U OIICHUBATH
peabHBIC CUTYAIUH, IPUMEHSITh U3YUECHHBIC MIOHATHS, TEOPEMBI, CBOMCTBA B TIPOIIECCE
MOKCKa pEIIeHUsT MaTeMaTH4ecKH CGHOPMYIUPOBAHHON MPOOIEMbI, MOJEIHPOBATH
peabHBIE CUTYallMH Ha SI3bIKE TEOMETPHH, HWCCIICOBATh IMOCTPOCHHBIE MOJEITH C
HCIIOJIb30BAaHUEM T€OMETPUYECKHX TOHATUN M TEopeM, ammapara aireOpbl, pemaTh
MPAKTUYECKHE 3a]1a4H, CBSI3aHHBIC C HAXOXKJCHHEM I€OMETPHUSCKHUX BEIIMYUH;

® IMETh TPEJCTaBICHUs 00 OCHOBHBIX JTalax Pa3BUTHUS F€OMETPUM KaK COCTABHOM 4acTH
dbyHIaMeHTa pa3BUTHUS TEXHOJIOTHIA.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHBbIE
Ne HanmeHoBaHMe pa3jeioB U TeM K I (uudgposbie)
n/n NPOrpamMMbl Bcero Oé{ TPOTLHBIC pﬁaKanecKne o0pasoBare/ibHbIC
padoTbI padoTbI pecypes
1 BBezienue B crepeoMeTpuio 23 1 schoolcollection.edu.ru
5 B3anMHOe pacrnoioxKeHne NpsMbIX B 5 1 schoolcollection.edu.ru
IIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 8 schoolcollection.edu.ru
MIPOCTPAHCTBE
4 [eprieHAUKYIIAPHOCTD MPSAMBIX U o5 schoolcollection.edu.ru
IIJIOCKOCTEMN B IPOCTPAHCTBE
5 VIJIBL B PACCTOAHHS 16 1 schoolcollection.edu.ru
6 MEOrorpasHIK v 1 schoolcollection.edu.ru
v BeKTOpH B IPOCTPAHCTEE 12 1 schoolcollection.edu.ru
8 [ToBTOpEeHue, 0000IIECHNE U CHCTEMaTH3aIUS 5 schoolcollection.edu.ru
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0
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11 KJIACC

KoandyecTBO YacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ HpOrPAMMEI Beero KOGHTPOJIBHLIC HpﬁaKaneCKne 06PA30BATETBLHBIE
padoTbI padoThbI pecypebi
1 AHaaTHYECKas TeOMETPUs 15 1 schoolcollection.edu.rn
2 [ToBTOpEeHME, 00600IICHNE 1 15 1 schoolcollection.edu.ru
CHCTEMAaTHU3aIUs 3HAHUI
3 O0BEM MHOTOTpaHHHKA 17 1 schoolcollection.edu.ru
4 Tena spamerns 24 1 schoolcollection.edu.ru
5 [Tnomaau moBEpXHOCTH U 00BEMBI 9 1 schoolcollection.edu.ru
KPYTJIBIX TEJ
6 TBiKerms 5 schoolcollection.edu.ru
7 [ToBTOpenue, 0600IICHNE 1 17 1 schoolcollection.edu.ru
CHCTEMaTH3aINsI 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

OcHoBHBIE TpaBUIIa U300pAKECHUS HA
PHUCYHKE IJIOCKOCTH, MapajlieIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[lonsATHA cTepeoMeTpHUM: TOUKA, IPsIMas,
IUIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
IpaBujIa N300pakeHUs Ha PUCYHKE
TUIOCKOCTH, MapajuIeIbHBIX TPSIMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka

[MousTHA: TIEpeceKaroIIuecs IOCKOCTH,
MEPECEKAIOIINECS MPsMasi U TIOCKOCTH;
MOJYTIPOCTPAHCTBO
[ToHsaTHS: IepeceKaroIuecs MIOCKOCTH,
MePECeKAIOIINECs MPSMasi U TIOCKOCTb;
MOJTYITPOCTPAHCTBO

Koaun4gecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3y4eHust

JJIeKTPOHHbIE
uudposeie
o0pa3oBaTeJibHbIE

pecypchl

MHororpaHHuKH, U300paKEHUE
MIPOCTEHIINX MPOCTPAHCTBEHHBIX (QUTYP,
HECYIIECTBYIOIUX 00HEKTOB

MHororpaHHuKH, H300paKEHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIUX O0HEKTOB

AKCHOMBI CTEPEOMETPHUHU U TIEPBBIE
CJIEJICTBHS U3 HUX
AKCHOMBI CTEPEOMETPHH U NIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHH U NIEPBHIE
crneactBus u3 HUX. CocoObl 3a1aHus




10

11

12

13

HPSMBIX U ITIOCKOCTEH B IIPOCTPAHCTBE.
O0603HaueHUs MPSMBIX U TUIOCKOCTEH

N300pakeHne ceueHnil mupaMuabl, Kyoa u
MPU3MBI, KOTOPBIE IPOXOIST Yepe3 uxX
pEbpa. M3o0pakeHne nepecedcHust
MOJIYYEHHBIX TUIOCKOCTeH. PackpaiBanue
IOCTPOCHHBIX ceueHu Pa3HbIMU LIBETAMU

N300pakeHne ceueHuil nmupaMusl, Kyoa u
HPU3MBI, KOTOPBIE MPOXOIST Yepe3 UX
pEbpa. M3o0pakeHne epeceacHHsI
HOJIYYCHHBIX IJIOCKOCTEH. PackpaiiBanue
IMOCTPOCHHBIX ceueHun Pa3sHBIMU LIBETAMU

N300pakeHne ceueHnit mupaMuabl, Kyoa u
MPU3MBI, KOTOPBIE IPOXOIST Yepe3 uxX
peopa. M3o0OpakeHne nepecedcHus
MOJIYYEHHBIX TUIOCKOCTeH. PackpaiBanue
IMOCTPOCHHBIX ceueHui Pa3HBIMHU LIBETAMU

N300paxeHune cedyeHunit nupamuibl, Kyoa u
IIPU3MBI, KOTOPBIE TPOXOJAT YEPE3 UX
pEbpa. N3o0paskeHne nepecedeHus
MTOJIYYEHHBIX IIJIOCKOCTEN. PackpammBanue
IIOCTPOCHHBIX CEYEHUH pa3HbIMH LIBETaMU

14

15

16

17

MeTton clIeaoB oA MMOCTPOCHUMA CEe4YCHUI

Merton cresioB IJist TOCTPOSHUS CEUEHUH.
CBoiicTBa nepeceueHuid MpsIMbIX U
IJIOCKOCTEN

Merton cresoB AJist TOCTPOSHUS CEUEHUH.
CBoiicTBa nepeceueHuid MpsIMbIX U
IJIOCKOCTEN

[TocTpoenue ceuenuii B mupamue, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEU U 3alIACh L1aroB
IIOCTPOEHUS




18

19

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YepTeXKel U 3aIluch 11aroB
MMOCTPOCHHUS

[TocTpoenue ceueHuii B mupamue, Kyoe
o TpémM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEHN U 3aUCh 11aroB
MIOCTPOEHUS

20

21

22

23

[TocTpoeHue ceueHuit B mupamue, Kyoe
1o TpémM ToukaM Ha pédpax. Co3nanue
BBIHOCHBIX YEPTEIKEH U 3aIIUCh 11aroB
MMOCTPOCHHUS

[ToBTOpenue nmnanumerpun: Teopema o
MIPOIOPLIMOHANIBHBIX oTpe3kax. [lomodue
TPEYrOJILHUKOB

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceueHUIX Ha
BBIHOCHBIX yepTexax. Mcropust pa3Butus
IUIAHUMETPUU U CTEPEOMETPUU

Konumponvnas paboma ""Axcuomut
cmepeomempuu. Ceuenua'"

24

B3aumHoe pacrosnoxeHue npsMbIx B
npoctpaHcTBe. CKpeluBaroImuecs
npsmble. [Ipu3Haky ckpemuBarommxcs
npsmbix. [lapannenbHble npsMble B
IIPOCTPAHCTBE

25

TeopeMa o CylecTBOBaHUH U
€MHCTBEHHOCTH IPSIMOM MMapajuIeIbHON
JAHHOM MPSIMOMU, MTPOXOAILEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKalIeH Ha JaHHOU
npsAMoii. Jlemma o nepeceyeHun
MapaJUIEIbHBIX MPSMBIX INIOCKOCTHIO

26

[TapamtenbHOCTB TpeX HMpsMBIX. Teopema o




27

TpEX MmapajuieNbHBIX NpsAMbIX. Teopema o
CKPEUIUBAIOIINUXCS MPSMBIX

[TapannenpHOE NPOEKTUPOBAHUE.
OcHoBHbIE CBOWCTBA NAPaIIEIHLHOTO
npoekTupoBanus. M3o00pakeHne pa3HbIx
¢buryp B nmapaienbHON IPOEKLINUU

28

enTpanbHas npoekus. Yo ¢
COHAIIPABJICHHBIMUA CTOPOHAMHU. YTOJI
MEX1Y IPSIMBIMU

29

33,[[8.‘{1/1 Ha J0Ka3aTCJIbCTBO U
HUCCICI0OBAaHUC, CBA3AHHBIC C
PACIIOJIOKCHHUEM IIPSAMBIX B ITPOCTPAHCTBE

30

[TonsTHA: TapauIeNbHOCTD MIPSIMON U
TUTOCKOCTH B mpocTpancTse. [Ipu3nak
NapauIeIbHOCTH MPSIMON M TUIOCKOCTH.
CaoiicTBa napamuienbHOCTH NPSIMOU U
IJIOCKOCTH

31

FGOMeTpI/I‘IGCKI/Ie 3aa41 Ha BBIYHMCIICHUC U
A0Ka3aTCJIbCTBO, CBA3aHHBIC C
MapalyiICJIbHOCTBIO IMPAMBIX U IIOCKOCTEH
B IIPOCTPAaHCTBC

32

33

ITocTpoeHue ceyenus, IPOXOASILErO Yepes
JAHHYIO TIPSIMYIO Ha 4epTEekKE U
MapajuIeIbHOTO APYrou npsMon. Pacyér
OTHOILIEHUH

[TapannensHast npoeKLUs, IPUMEHEHUE
JUISL IOCTPOCHHUSI CEUCHHI KyOa U
napamenenumnena. CBoiicTBa
napajuieJIenumnea 1 Ipu3Mbl

34

35

[TapannensHblie miockoctu. [Tpu3znaku
MapajuIeIbHOCTH JBYX IIOCKOCTEH
Teopema o mapajieTIbHOCTH U
CAMHCTBCHHOCTH IIJIOCKOCTH, npoxoz[s{meﬁ




36

yepes TOUKY, He MPUHAAIEKAIYIO TaHHOM

IJIOCKOCTHU U CJIEJICTBUA U3 HEE

CaolicTBa napamieiabHbIX INIOCKOCTEN: O
HapajIeNIbHOCTHU MPSAMBIX [1€PECeUEHUS
IIPU NIEPECEUEHUN JIBYX MapaljIesIbHbIX
IJIOCKOCTEH TpeThen

37

CBoiicTBa mapajuIeIbHBIX TUIOCKOCTEH: 00
OTpe3Kax NapajiyIeIbHBIX MPSIMBIX,
3aKJIFOUEHHBIX MEXK]y MapajieIbHBIMU
IJIOCKOCTSIMU; O TIEPECEUYEHUU TIPSIMOI C
JIBYMsI MTapaJIJICIbHBIMU TIOCKOCTSMHU

38

39

[ToBTopenue: Teopema ITudaropa Ha
IIJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTrOJIbHUKA

40

CaoiicTBa Ky0a U IpSIMOYTOJIBHOTO
napajuleJienunena

41

42

Beruucnenue JUIiH OTpe3KoB B KyOe U
MPSIMOYTOJILHOM Tapajuiesenureie

[lepneHMKyYIAPHOCTD NPSMOM U
mnockocty. [Ipusnak
MEPIEHIUKYISIPHOCTH IIPSIMOH U
IIJIOCKOCTH

43

44

IlepnieH IUKYIAPHOCTD NPSIMOM U
mrockocTH. [Ipusnak
MIEPIEHIUKYIISIPHOCTHU IIPSIMON U
IIJIOCKOCTH

Teopema o CyllleCTBOBaHUU U
€AMHCTBEHHOCTH MPSIMOM, MPOXOASIIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISIPHON K INTIOCKOCTH

45

[1nockocTH U IepHIEHAUKYIISIPHBIE UM




IIpsAIMBIC B MHOI'OI'paHHHUKaXx

46

47

48

49

[TnockocTu ¥ epneHAUKYISIPHBIE UM
MPsIMbIE B MHOTOTPAaHHHUKAX

[leprieHAUKYIAP U HAKIOHHAS.
[TocTpoeHue nepreHANKYIApa U3 TOYKU HA
IPSIMYO

[leprieHAUKYIAP U HAKIOHHAS.
[TocTpoeHue nepreHANKYIIApa U3 TOYKU Ha
PSIMYTO

TeopeMa 0 TpEX nepHeHANKYIIApax
(npsimast u oOpaTHas)

50

TeopeMa 0 TpEX nepHeHANKYIIApax
(npsimast m oOpaTHas)

51

52

53

Yron Mexay CKpeluBarOIUMHUCS
Hp?[MI:IMI/I

[Tonck neprneHMKyIspHBIX TPSIMBIX C
TOMOILBIO TIEPIIEHIUKYIISIPHBIX
TIOCKOCTEH

OpTOFOHaJ'IBHOG IMPOCKTUPOBAHUC

54

ITocTpoenue ceuenuit kyoa, Npu3Msl,
MPaBWJIbHON MHPaMUAbI C TTOMOILBIO
OpPTOTOHAJILHOM NMPOEKINH

55

[TocTpoenue ceuenuit kyoa, Npu3Msl,
MPaBWJIbHON MUPaMUAbI C TTOMOIIBIO
OpPTOTOHAJILHOM NMPOEKINH

56

57

CummeTpus B IpOCTPaHCTBE
OTHOCHTEIIBHO IUIOCKOCTH. [Inockoctu
CUMMETPUN B MHOT'OTPaHHUKAX

[Ipu3Hak nepneHAuKyIIpHOCTH IPSIMOU U
IIJIOCKOCTH KaK CIIEJCTBUE CUMMETPUU

58

IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSHUM OT TOYKH JIO INIOCKOCTH




59

60

61

[IpaBuiibHBIE MHOTOTpaHHUKH. Pacyér
PAcCTOSIHUM OT TOYKH JO MJIOCKOCTH

CriocoObl OIYCTHTD NEPICHIUKYIISAPHI:
CUMMETpPHUS, CIABUI TOYKHU 110
NapaJuIeIbHON IIPSIMOU

CaBur no HenapauienbHON NpSIMOH,
U3MEHEHHE PACCTOSIHUN

62

Koumponsnan paooma "Bzaumnoe
pacnonodicenue npamvlx U njaocKkocmei 6
npocmpancmee'

63

64

[ToBTOpEHME: Yyroa MeXAy IpSIMbIMU Ha
MIJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpeMa
KOCHUHYCOB

IToBTOpEHUE: yroy MexIy
CKPEILMBAIOIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

66

I'eomeTpuueckue METOabI BEIYMCIEHUS
yrjia MeXAy NPSIMbIMUA B MHOTOTPaHHHUKAX
JByrpanusbiii yroyi. CBOMCTBO JIMHEWHBIX
YIJIOB IBYTPAHHOIO yIja

67

68

IlepnenaukynsapHsele miockoctu. CBoiicTBa
B3aMMHO NEPIEHIUKYISIPHBIX MIIOCKOCTEN

[Ipu3Hak nepneHaANKYyJIApHOCTH
IIJIOCKOCTEM; TeOpeMa O NMPAMOU
MEepEeCeUCHMs IBYX MIOCKOCTEN
NIEPIEHIUKYIISIPHBIX TPEThEH TIOCKOCTH

69

70

[IpsimoyronbHBIN napasuienenunes; Kyo;
U3MEPEHMUS], CBOUCTBA IPAMOYTOJIbHOTO
napajuleJIenune1a

Teopema 0 tMaroHany NPsMOYTOJIBHOTO
napajuleJIeNUIeNa U CIECICTBUE U3 HEE




71

CrepeoMeTpuyecKre U NpUKIIaIHbIe
3a/1auu, CBA3aHHBIE CO B3aUMHBIM
PaCMOJI0KEHUEM MPSMBIX U TUIOCKOCTH

72

[ToBTOpEHME: CKpELIUBAIOLIUECS MPSMBIE,
napajuieJbHbIe MNIOCKOCTU B CTAHJAPTHBIX
MHOTOTpaHHUKAX

73

74

[Tapa mapannenbHbIX MIIOCKOCTEN HA
CKPEUIUBAIOIINUXCS MPSAMBIX, PACCTOSTHUE
MEX1Y CKPEIIUBAIOIUMUCS IPSIMBIMU B
MPOCTBIX CUTYaLUSIX

Paccrosaue oT TOUKH J0 IINIOCKOCTH,
PaCCTOAHUC OT HpHMOﬁ J0 IINIOCKOCTH

75

Brruucnenue paCCTOﬂHI/Iﬁ MCKIAY
CKpCHIMBAIOIIUMHUCA ITPAMBIMHU C
IIOMOIIBIO HCpHCH,Z[HKy.]ISIpHOﬁ IIJIOCKOCTHU

76

TpéxrpaHHblid yroy, HEpaBeHCTBA JUIS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBI KOCUHYCOB U CHHYCOB JIJIS
TPEXTPAHHOTO yIia

77

78

DneMeHTHI CPepruIecKoil TeOMEeTPHH:
reoJIe3nYecKue JIMHUYU Ha 3emiie

Konumponvnas paboma "Yenvt u
paccmoanus'’

79

80

CucremaTtu3zanus 3HaHul "MHOrorpaHHUK
U €70 DJIEMEHTHI"

[Inpamnpa. Buael nupamun. [IpaBunpHas
nupamuia

81

[Ipusma. [IpsAmast 1 HAKIOHHASI IPU3MBI.
[IpaBunbHas npusma

82
83

[IpssMo#t napainenenunes,
MIPSIMOYTOJIBHBIN Mapajienenumnen, Kyo

Brinykibsie MHOTOrpanHuku. Teopema




Ditnepa

Brinykibsie MHOTOrpanHuKd. Teopema

84 Diinepa. [IpaBuiibHbBIC U TIOJIYIPABUIIHHBIC 1
MHOTOTPaHHUKHU

85 {f’onmpom;naﬂ paénoma 1

‘Muozozpannuku

86 [TonsiTHE BEeKTOpa HA MJIOCKOCTH H B 1
MPOCTPAHCTBE

87 CymMa BEKTOpPOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBwiio mapamienenumena 1

90 YMHOXEHHE BEKTOpa HA YHCIIO 1
Pasnoxxenne BekTopa 1mo 6azucy Tpeéx

91 BEKTOPOB, HE JISKAIUX B OJTHON 1
TJIOCKOCTH

92 CkaisipHOE TIPOU3BEICHUE 1

93 Brruunciienue yria Mexy BEeKTOpaMu B 1
MIPOCTPAHCTBE

94 IIpocreimme 3a1aum ¢ BEKTOpaMH 1

95 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1

96 IIpocreimme 3a1aum ¢ BEKTOpaMH 1

97 Konumponvnas paboma ""Bexkmopul ¢ 1
npocmpancmee'’

98 O06o001IeHre U crucTeMaTU3alus 3HaHU! 1

99 O0o01IeHre U CHCTeMaTH3alns 3HAHUN 1

100 O000111eHIE U CUCTEMATH3AIU 3HAHUI 1

101 OO0o01IeHre ¥ CHCTeMaTH3alns 3HAHUN 1

102 OO0o01IeHre ¥ CHCTeMAaTH3alns 3HAHUN 1

OBUIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




11 KJIACC

KoaudecTBO yacoB I[ 3ﬂeKTp0HHBIe
ara
Nen/m  Tema ypoka Beero Konrpoabnbsie IIpakruuyeckue W3yueHus uudposbie
padoThI padoThI o0pa3oBaTe/ibHbIE
pecypchl
1 [ToBTOopenue Tembl "KoopanHaTel BEeKTOpa 1
Ha IUIOCKOCTH U B IPOCTpaHCcTBE"
2 [ToBTOpenue temsl "CkaisspHoe 1
MPOU3BEICHUE BEKTOPOB"
3 [ToBTrOpenue Temsl "Bprunciienue yria 1
MEX/1y BEKTOpaMu B IIPOCTpaHCcTBE"
4 [ToBTOpEeHME TeMBbI "YpaBHEHHE MTPSIMOH, 1
MPOXOJISIICH Yepe3 ABE TOUKU"
5 YpaBHEHHE IOCKOCTH, HOPMaJlb, 1
YPaBHEHUE IUNIOCKOCTH B OTpe3Kax
6 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, 1
ypaBHEHHE IJIIOCKOCTH B OTPE3Kax
7 BekropHoe npousseneHne 1
8 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
MIPOrpaMMHUPOBaHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHEHOE 1
IIPOrpaMMHUPOBAHHE
10 AHanuTHYeCKHe METO/Ibl pacuéra yria 1
MEX1y NPSIMbIMH B MHOTOIPaHHUKaX
11 AHanUTHYECKHE METO/IbI pacuéTa yria 1
MEX/y TJIOCKOCTSIMA B MHOTOTpaHHUKaX
12 dopMya pacCTOSTHUSA OT TOYKH J10 1
IJIOCKOCTH B KOOPJAMHATaX
13 HaxoxzaeHue paccTosHUI OT TOYKH 10 1

TIJIOCKOCTH B KyOe




14

15

Haxoxnenue paccTossHui OT TOUKH 710
IJIOCKOCTH B IPABUJILHOM MUPAMHU/IE
Konmponvnas paboma
"Ananumuueckan ceomempun'"’

16
17

Ceuenus MHOI'OI'PpaHHUKOB: CTaAaHAAPTHBIC
MHOT'OrpaHHUKHA

Ceuenus MHOI'OI'PaHHUKOB: METOA CJICI0OB

18

CedeHuss MHOTOI'PAHHUKOB: CTaHIapTHbBIC
IIJIOCKOCTH, TIEPECEUEHUS MPSMBIX U
IJIOCKOCTEH

19

[TapannenbHbIE IPSMBIE U TNIOCKOCTH:
MapaJIJIEIbHbIC CEYEHHUS

20

21

22

[TapanyienpHble NpsMbIE U MIJIOCKOCTH:
pacy€T OTHOLIEHUI

[TapannenpHbIE PSMBIE U TNIOCKOCTH:
YTJIBI MEXKY CKPELIUBAOIIIUMUCS
NPSAMBbIMHA

[IepnenquKynsipHBIE IPSMBIE U
IIJIOCKOCTH: CTAaHAAPTHBIE ITaphl
MEPIEHUKYISIPHBIX TUIOCKOCTEN U
IIPSIMBIX, CAMMETPUHA MHOTOTPAHHUKOB

23

[leprienAuKynApHBIE NIPSIMBIE U
IUIOCKOCTH: TeopeMa O Tpex
NepIEeHIUKYIIIpax

24

[leprienAuKyNApHBIE IPSMBIE U
IJIOCKOCTH: BBIYUCIICHUS AJIUH B
MHOT'OI'paHHHKaX

25

26

[ToBTOpEHME: TIOIIAAN
MHOTOYTOJTBHUKOB, ()OPMYIIBI JUIS
TJI0IAIeH, COOOPaKEHUSI TIOT00MS

[ToBTOpEHME: TIOIIAAN
MHOTOYTOJTBHUKOB, ()OPMYIIBI JUISI




TJI0INA e, COOOPaKEHUSI TTOI00MS

27

[ToBTOpEHME: IUIOMIAIM
MHOTOYTOJLHUKOB, ()OPMYJIIBI JIS
TJI0IA IeH, COOOPaKEHUSI TTOT00MS

28

[Inomaau ceyeHrii MHOTOrpaHHUKOB:
IJIOIA 1M TTOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEHUS MOI00US

29

[Tnomanu ce4eHnit MHOTOIPaHHUKOB:
TUIONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKEHUS MOA00Us

30

Koumponvnasn paooma "Iloemopenue:
MHO202DAHHUKU, CeYEHUA
MHO202paHHUK08"

31

O06BeM Tema. O0BEM MPSIMOYTOIBHOTO
napasuiesenurnea

32

33

34

35

3anaun 00 yABOCHUHU Ky0Oa, 0 KBaApaType
Ky0a; O TPUCEKITUH yIiia
CrepeoMeTpHuyecKre 3a1auu, CBI3aHHbIE C
00BEMOM MIPSMOYTOIHHOTO
napauiesienumnesa

HpI/IKJ'IaJIHI)IG 3aJa4u, CBA3aHHBIC C
BBIUHCIICHHEM 00bEMa MMpsAMOYT'OJILHOTO
nmapajijicjacnuicaa

O0BEM npsIMOit TPU3MBI

36

37

38

CrepeoMeTpHUUECKUE 3a7]aul, CBA3AHHBIE C
BBIUHCIICHHEM 00bEMOB IPSIMOM MPU3MBI

IIpuknanHble 3a1a4u, CBSI3aHHBIE C
00BEMOM MPSIMON MTPU3MBI
Brraucienne 00bEMOB TEJI C IIOMOIIIBIO
ornpenenéHHoro uHrerpana. O0bEM
HAaKJIOHHOM IPHU3MBbI

39

Brruncinenue o0bEMOB TEN ¢ OMOILBIO




onpenenéHHoro uaTerpaia. Oobém
MMHPAMUIBI

dopmyna o0béMa mupamuibl. OTHOIIEHUE

40
00BEMOB MTUPaMUJT C OOIITUM YTIIOM

a1 dopmyna 00bEMa mupamMuabl. OTHOIICHHE
00BEMOB MUPAMHU/ ¢ OOIIUM YTIIOM

42 CrepeomeTpuueckue 3aJa4u, CBsI3aHHbIE C
00BbEMaMH HAKIIOHHOW MTPU3MBI

43 CrepeoMeTpuyeCcKre 3a7auu, CBSI3aHHBIE C
00BEMaMU TUPaAMUJIBI
[Tpuknagueie 3anaun mo Teme "OO0bEMBI

44 Ten", CBI3aHHBIE C 00HEMOM HAKJIOHHOM
MIPU3MBI

45 HpI:I'KJ'Ia,I[HLIe 3a7a4u H? TeMe "OOBEMBI
Ten", CBI3aHHBIC ¢ 00BEMOM IMUPAMUIBI

16 [Ipumenenue 00bEMOB. Boruncnenue
pacCTOsIHUS J0 IMIIOCKOCTH

47 Konmponvnaa pavoma "Oovém
MHozozpannuka'
Hunuuaapudeckast TOBEPXHOCTb,

48 o0pa3yolne UIMHIPHIECKOI
MMOBEPXHOCTH

49 Hunuaap. [psAMoit KpyroBon HUIMHIP.
[momaae MOBEpXHOCTH HMIIMHAPA

50 Konnueckas moBepXHOCTh, 00pa3yromnme
KOHMUYECKOU nmoBepxHoctu. Konyc

51 CeucHue KOHXC& IUIOCKOCTBIO,
MapajuieIbHOM TUIOCKOCTH OCHOBAHUS

50 VY ceu€HHbIit KOHyC. N3o06paxkenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomaab 60KOBOM TOBEPXHOCTH H

MOJTHOM MTOBEPXHOCTH KOHYCA




54

55

56

57

[Tnomaas 60KOBOI MOBEPXHOCTH H
IIOJIHOW ITOBEPXHOCTH KOHYCa

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTebCTBO U BEIYUCIICHHE,
IMOCTPOEHUEM CEUCHUM LWJIMH/IPA, KOHYCa
CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTebCTBO U BEIYUCIICHHE,
IMOCTPOEHUEM CEUCHUM LUJIMH/IPA, KOHYCa
HpI/IKJIaIlHI)IG 3aJ4a4yu, CBsJI3aHHBIC C
[WIMHAPOM

58
59

60

61

62

[Ipuknannble 3a1a4u, CBSI3aHHBIE C
[ATHHIPOM

Cdepa u map

[Tepeceuenue chepsr u mapa ¢
iockocThio. Kacanue mapa u chepsl
IJIOCKOCTRIO. Buy 1 n300paxkeHue mapa
[Tepeceuenue chepsr u mrapa ¢
iockocThio. Kacanue mapa u chepsl
IJIOCKOCTRIO. Buj 1 n300paxkeHue mapa
VYpasuenue chepsl. [Lnomans chepst u e€
yacTeu

63

64

CummMmetpust cepsl U mapa

CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepold U mapom,
MMOCTPOCHHUEM UX CEYCHH MIO0CKOCTHIO

65

CrepeoMmeTpuiecKHe 3a1a4u Ha
JI0Ka3aTeJIbCTBO U BHIYMCIICHHE,
CBSI3aHHBIE CO CEPOH U MIapoM,
MMOCTPOECHUEM UX CEUEHHH MIOCKOCTHIO

66

[IpuknanHeie 3a1a4u, CBSI3aHHBIE CO
cdhepoil u mapom




67

[ToBTOpEHHE: OKPY)KHOCTH Ha IIIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHJIapTHBIC
noxoous

68

69

Paznuunble koMOMHALMY TEJ BpaIleHUs U
MHOTOI'PaHHHKOB

3anauu o teme "Tena v MOBEPXHOCTH
BpaieHus"

70

71

3agauym o Teme ""Tena 1 MOBEpXHOCTH
BparieHus"

Konmponvnaa paboma "Tena u
nogepxnocmu epaujeHun"”’

72

O0béM mummHIpa. Teopema 06 00béMe
PSIMOTO IIHJIMHIpA

73

Brruuciienue 00EMOB Tell C TOMOIIIBIO
onpenenéHHoro uaTerpaita. Oobém
KOHYyca

74

75

ITnomanu 60KOBOM U MOJIHOM
MMOBEPXHOCTU KOHYCA

CrepeomeTpuueckue 3aa4u, CBsI3aHHbBIE C
BBIYHCIICHHEM 00bEMOB IIMIIMHIPA, KOHYCa

76

77

78

[Tpuknanueie 3ana4n o Teme "OOBEMBI U
TIJTOIAIM TTOBEpXHOCTEN Ten"

OO0BEM 11apa 1 apoBOTO CEKTOpa.
Teopema 06 06bEme mapa. [Tnomans
cdepsl. CTepeomMeTprudecKue 3a1auu,
CBsI3aHHBIE C BEIUMCIIEHHEM 00BEMOB
apa, mapoBOro CETMEHTa U IIapOBOTO
CeKTOpa

[Tpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa U
momaasio chepbl. COOTHOIIEHUS MEXKTY
TUIOMIA/ISIMH TTOBEPXHOCTEH U 00BhEMaMHU




MOIOOHBIX Te

79

[Tono6Hble Tena B IpOCTPAHCTBE.
N3menenue o6nEma mpu moo0uu.
CrepeoMeTpHuyeCcKUe 3a7a4u, CBSI3aHHBIE C
BBIUUCIIEHEM 00BEMOB Tell U IO eH
MOBEPXHOCTEH

80

81

82

Koumponvnasa paooma "Ilnowaou
noeepxnocmu u 00vémul Kpy2ivix men'

JBmxenust npoctpancTBa. OToOpakeHUsI.
JIBu>keHust u paBeHCcTBO ¢uryp. OOmiue
CBOIWCTBA JBHKCHUI

Bupl 1BukeHMIN: napaiebHbII
MIEPEHOC, LIEHTPalIbHAs CUMMETPUS,
3epKaibHasi CHMMETPHSI, TIOBOPOT BOKPYT
MPSAMOit

83

[IpeobpazoBanus nomodus. [psimas u
cdepa Ditnepa

84

85

FCOMeTpI/I‘IeCKI/IC 3ala4i Ha IIPUMCHCHUC
JABUMKCHU S

FGOMeTpI/ILIeCKI/Ie 3ala41 Ha MPUMCHCHUC
JABUIKCHUA

86

Ob6o06muaromiee noropeHue 11 noHATUH U
MeTOJIOB Kypca reomerpun 10—11
KJIaCCOB, CUCTEMAaTH3aIUsl 3HAHUI:
"[TapamienbHOCTE NPSAMBIX U IJIOCKOCTEMN
B ITpocTpaHcTBe"

87

88

Ob6o06maromiee noropenue 11 noHATUH U
MeTO0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTH3aIUsl 3HAHUI:
"Bekropsl B mpocTpaHcTBe”

Oo6o06utaromiee nosropenue 11 nmoHsTuit u
MeTO0B Kypca reometpun 10-11




89

KJIACCOB, CUCTEMAaTH3aLUsl 3HAHUM:
"BexTops! B mpocTpaHcTae”

Oo6o06maromee nosropenue 11 noHsATUH U
MeToA0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMaTH3allMs 3HAHMIA:
"O6beM MHOTOrpaHHUKA"

90

91

92

O6o06maromiee moBTopeHue 11 MOHITHI 1
MeTOoJI0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTH3allMsl 3HAHUI:
"O6beM MHOTOTpaHHUKA"

Oo6o06maromee nmoBTopenue 11 moHsTHH U
MeTOJI0B Kypca reometpuun 10-11
KJIaCCOB, CUCTEMaTH3alIMs 3HAHMIA:
"[Tmomraay MOBEPXHOCTH U 0OBEMBI
KpyIJibIX Ten"

Oo6o06maromee nmosropenue 11 moHsTHH U
MeTO/0B Kypca reometpun 10-11
KJIACCOB, CHCTeMAaTH3aIlis 3HAHWI:
"ITnomaau moBepXHOCTU U 0OBEMBI
KpyIJIbIX Ten"

93
94

Hmozosan konmponsnas paboma

[ToBTOpenue, 0600IIEHNE U
CUCTEeMaTH3alusl 3HAaHUH

95

96

IToBTOpenue, 0000IIEHNE U
cHCTEMaTH3aINsI 3HAaHUH

HcTopus pa3BUTHS CTEpEOMETPHUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

97

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAYKH U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX UHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUHI




98

99

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HAYKH U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U € poJib B pa3BUTHU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

100

101

Hcropus pa3BUTHSA CTEPEOMETPUU KaK
HAyKH U €€ pOJIb B pa3BUTUHU
COBPEMCHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BuTHs CTEPEOMETPUM KaK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

102

Hcropus pa3BUTHS CTEPEOMETPUN KaK
HAyKU " €€ POJIb B PA3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

OBIHIEE KOJIMYECTBO YACOB 110
ITPOI'PAMME

102







YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

MaremaTuka: anredpa 1 Hayajga MaTeMaTH4YeCKOTo aHanu3a, reomerpus. 'eomerpus.10 -11
KJIacChI: yueO. i1 001eo0pa3oBaTeNIbHBIX OpraHu3aluii: 0a30Bbii 1 yrayos. yposuu)/[JI.C.
AtanacsH u 11p.]. — 7-e u3a., nepepad. u gom. — M: IIpocsemienue, 2021

METOANYECKHUE MATEPHUAJIBI IJISA YYUTEJIA
1. Maremaruka: anredpa 1 Hauaja MaTeMaTHYECKOTo aHanu3a, reoMeTpus. [ eomerpus.10 -11
KJIacChl: yueO. s 001meo0pa3oBaTeNIbHBIX OpraHu3aluii: 0a30Beii 1 yrayos. yposau)/[JI.C.
ATaHacsH u 11p.]. — 7-e us., nepepad. u ngon. — M: [Ipocsemienue, 2021;

2. 'eometpust. unakrunueckue marepuansl. 10 kinacc: yued. mocodue st 00meodpa3onar.
opranu3anuii: 6a3oBblil u yriayonennsiii yposuau / b.I'.3uB.— 18-e uzn. — M.: IIpocBemienue,
2019;

3. 'eometpus. Jlunakrunaeckue Marepuaisl. 11 kiacc: yue6. mocobue st 00meodpazoBar.
opranu3anuii: 6a3oBblil u yriayonennsiii yposuu / b.I'.3uB.— 3-e usnanue, crepeorunnoe — M.:
IIpocsemenue,2022;

4. 3agaun o reomeTpuu.7-11 Kiaccel: mocobue A yqdamuxcs 001meoopa3oBaTeIbHBIX
yupexnenuit / b. I'. 3uB, B.M. Meiinep, A.I".baxanckuii. — 8-e uzn. — M.: [Ipocsemienue, 2017,

11. C.M.CaaksH, B.®.byry308. ['eomerpus. [loypounsie pazpabotku. 10 — 11 kiaccsl.
bazoBebiit u yrnybOnenusiii yposau. — M.: [IpocBemenue, 2017.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
http://school-collection.edu.ru — eaunas KosuieKus UGPOBBIX 00pPa30BATEILHBIX PECYPCOB;
2. http://www.fipi.ru/ - ®denepanbHbIi HKHCTUTYT ME€AArOTHYECKUX U3MEPEHUH;
3. http://window.edu.ru — enuHOE OKHO JOCTYyIa K 00pa30BaTEIbHBIM PeCypcam;
4. http://m.edsoo.ru/ -bubnuorexa IIOK exunast kosuiekius nudpoBbIX 00pa3oBaTeIbHBIX
pecypcos;
5. http://www.akipkro.ru — AnTaiickuii KpaeBoil HHCTUTYT MOBBILICHUS KBATH(DHUKALIUH
paboTHUKOB 00Opa30BaHMUS;
6. https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege - ®UITU oTKpbITHII OaHK 3a1aHUiA.
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