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INOACHUTEJIBHAA 3AIINCKA

['eomerpus sBIsSeTCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
00pa3oBaHus, TaKk Kak 00ecreuuBaeT BO3MOKHOCTh U3Y4EHUs AUCLHUILUINH €CTECTBEHHO-HAyYHOU
HalpaBI€HHOCTH M INPEIMETOB I'yMaHUTApHOro Iukina. IlockosbKy Joruyeckoe MbIIUICHHE,
dopmupyeMoe TpH HM3YYCHUU OOYYAIOIIMMUCS TOHSTHHHBIX OCHOB TI'€OMETPUH, TpHU
JI0Ka3aTeIbCTBE TEOPEM M IOCTPOCHMM LENOYKU JIOTMUECKUX YTBEP)KIACHUH IpU pelIeHUun
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUIaTh U ONPOBEPraTh TI'MIIOTE3bl HEMOCPEACTBEHHO
UCTOJIB3YIOTCS NIPU PEIIEHUM 3a]lad e€CTECTBEHHO-HAY4YHOIO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3aja4.

Ilenb ocBoeHMsl mporpaMmMbl yueOHOro kypca «I'eomerpusi» Ha yriiyOJ€HHOM YpOBHE —
pa3sBUTHE WHIMBHYalIbHBIX CIIOCOOHOCTEH OOYy4arolMXCsl NpPU H3YyYEeHUM TEeOMETpUH, Kak
COCTaBJIAIOLIEH mpeaMmeTHOM obnactu «MaremaTuka W MHQOpPMATHKa» 4vepe3 obecrieueHue
BO3MOXXHOCTH IPHOOPETEHUSI U HUCIOJIb30BaHUS Oojiee MIyOOKMX I€OMETPUUYECKUX 3HAHUN U
NeHCTBUH, CeNM(UIHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIIEUIHOTO MPO(EeCCHOHATBLHOTO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BaHUEM MaTeMaTHKH.

[TpropuTeTHBIMU 33/1a4aMy Kypca T€OMETPUN Ha YTIyOJIEHHOM YPOBHE, paCIIUPSIIOIIUMHU
Y YCUJIMBAIOUIMMU Kypc 0a30BOTr0 YpOBHS, SIBJISIFOTCSI:

pacliMpeHre NpPeACTaBICHHS O TeOMETPUM KaK 4YacTh MHUPOBOH KYJIbTYphl H
(dbopMHpOBaHNE OCO3HAHUS B3aUMOCBS3H T€OMETPHH C OKPYXKAIOIIUM MUPOM;

dbopMHpoBaHHE NPEJCTABICHUS O INPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIINX
MaTeMaTUYeCKUX MOJENAX, IO3BOJISIONIMX ONHUCBHIBATH M M3y4yaThb pas3Hble SBJICHUS
OKpY’KalOIIEero MHUpa, 3HaHHE MOHATHHHOIO amnmapara mno pasgeny «CrepeoMerpus» yd4eOHOro
Kypca F€OMEeTpHH;

dbopmHpoBaHHE YMEHHsI BIIaJIeTh OCHOBHBIMU MOHATUSAMH O MPOCTPAHCTBEHHBIX (UTypax
U UX OCHOBHBIMU CBOWMCTBaMH, 3HAHUE TeopeM, POpMYyJ M YMEHHE UX NPUMEHSTb, YMEHUs
JIOKa3bIBaTh TEOPEMbI M HaXOJIUTh HECTAHJApTHBIE CIOCOOBI PELIEHUS 3aay;

dopmMHpoBaHHE YMEHHs paclo3HaBaThb Ha 4YepTekaX, MOJENAX U B PEATbHOM MHpE
MHOTOTPaHHUKH U Te€Ja BPAIEHUsI, KOHCTPYHMPOBAaTh T€OMETPUUECKUE MOJEIIN;

dbopMupoBaHHE  TOHUMAaHHUS  BO3MOKHOCTH aKCHOMaTHYECKOTO MOCTPOCHUS
MaTeMaTHYeCKUX TeopHuil, (opMUpOBaHHE MOHMMAaHHs POJM AKCHOMATUKHM IIPH INPOBEICHUU
pacCyKCHUN;

dopMHupoBaHHE YMEHHs BIaJETh METOJAMH JIOKA3aTEeIbCTB W AJITOPUTMOB pEIICHHUS,

YMCHHUA WX MPUMCHATH, IMPOBOAWUTL JOKA3aTCIBHBIC PACCYXIACHHUA B XOAC PCIICHHA



CTEpEOMETPUYECKUX 33Jad M 3aJad C MPAKTHUYECKHM COJEp)KaHHEeM, (OPMHPOBAHUE
NpEICTaBICHUA O HEOOXOAMMOCTH JI0Ka3aTeIbCTB MpU OOOCHOBAaHMM MaTEMaTHYECKHX
YTBEPKACHHUIA U POJIM aKCHOMATUKHU B TIPOBEICHUH JISYKTUBHBIX PACCYKICHHIA,

pa3BUTHE ¥ COBEPIICHCTBOBAHWUE WHTEIUICKTYAJIbHBIX W TBOPYECKHX CIIOCOOHOCTEH
00y4aromuxcsi, MO3HABATEIILHOW aKTUBHOCTH, WCCIICAOBATCILCKUX YMEHUH, KPUTHYHOCTH
MBIIUICHHSI, UHTEPECca K U3YICHHUIO Te€OMETPUH;

dbopMupoBaHue (QYHKIIHMOHATBHONW T'PAMOTHOCTH, PEIIEBAHTHOW TEOMETPUU: YMEHUS
pacrio3HaBaTh MPOSIBICHUS TEOMETPUYECKHX TIOHATHH, OOBEKTOB M 3aKOHOMEPHOCTCH B
peabHBIX JKU3HEHHBIX CUTYAIMSIX W MPU U3YYCHHUH JIPYTUX YYCOHBIX MPEAMETOB, MPOSBICHUS
3aBHCUMOCTEHl M 3aKOHOMEPHOCTEH, MOJECIMPOBAHUS PpEAIbHBIX CHTYallUd, HCCIECIOBAHUS
MOCTPOCHHBIX MOJIeNIeH, MHTepIPETAIlMH OTYYCHHBIX Pe3yJIbTaToB.

OCHOBHBIMHU  COJIEpXKATEIbHBIMU JIMHUSAMH yueOHoro kypca «['eomerpusi» B 10-11
kinaccax sBisitoTcs: «[IpsiMble M IUIOCKOCTH B TNPOCTpaHCTBe», «MHororpaHHukm», «Tema
BpaleHHs», «BEKTOPBI M KOOPMHATHI B IPOCTPAHCTBEY, «/IBHKEHUS B POCTPAHCTBEY.

CdhopmynmupoBarnoe Bo @I'OC COO tpeboBaHHE «yMETh ONEPHPOBATH HMOHATHSIMI,
pEIICBAaHTHBIMUA T€OMETPHUU Ha YriyOI€HHOM ypoBHE 00ydeHus B 10—11 kiaccax, OTHOCHUTCS KO
BCEM COJICpXKATEIbHBIM JIMHUSAM y4eOHOro Kypca, a (OpPMHPOBAHUE JIOTMYECKHX YMEHUUH
pacmipenensieTcsi HE TOJBKO TIO COIEP)KATEIbHBIM JIMHUSM, HO M IO ToaaM OOydeHHs.
Conmepxannie  00pa3oBaHUS, COOTBETCTBYIOIIEE IPEIMETHBIM  pe3yjibTaTaM  OCBOCHUS
denepanbHOi pabovell MPOrpaMMBbl, paclpeeIEHHBIM 10 TOAaM O0yUYeHUs, CTPYKTYPUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, MPUHIIMIIAAIBHBIM BOIPOCAM OO0YYarOIIUecs
o0pamamuch HEOJHOKPATHO. JTO TMO3BOJSET OpPraHW30BaTh OBJAJIEHHE TI'€OMETPUYCCKUMHU
MOHATUSAMH W HaBBIKaMH TIIOCIIEJOBATEIFHO M IOCTYIATENBHO, C COOJIIOJCHWEM TPUHIINIIA
MPEeMCTBEHHOCTH, a HOBbIE 3HAHHUS BKIIOYaTh B OOIIYyI0 CHCTEMY T'€OMETPHUYECKHUX
MPEJICTaBICHU O0yJarouXcs, paciupss U yrayomss e€, obpa3ys MpoYHble MHOXKECTBEHHBIE
CBSI3H.

[Tepexox kK U3y4EeHUIO TE€OMETPUH Ha YIITyOJIEHHOM YPOBHE MTO3BOJISIET:

co3math ychuoBus s quddepeHIanud  oOydeHHs, TOCTPOCHHS WHIUBUAYAIbHBIX
o0pa3oBaTeNbHBIX TporpamMmM, oOeclmednTh yriayOJa€HHOEe H3yuyeHHWE TEOMETPHH  Kak
COCTaBJISIIONIEH yueOHOTO TIpeameTa «MaTeMaTukay;

MOJTOTOBUTH OOYYAIOMIMXCSI K MPOJOJDKCHUIO M3YYCHUS MAaTEMAaTHKH C YYETOM BBIOOpA
Oynymeit npodeccuu, odecrieunBas MPEEMCTBEHHOCTh MEXKAY OOmMUM U MpodecCrOHATBHBIM

o0Opa3oBaHHEM.



Ha wusydenune ydeOHOro kypca «l'eomeTpusi» Ha yriyoJéHHOM ypoBHE oTBomutTcs 204

yaca: B 10 kiacce — 102 yaca (3 yaca B Henento), B 11 knacce — 102 yaca (3 yaca B Hefeno).



COJAEP)KAHUE OBYYEHUA

10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUS CTEpeoMeTpuu. Touka, Ipsimasi, III0CKOCTh, pocTpaHcTBoO. [lonaTue
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUM: AaKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJUIEIbHbIE U
CKpeluBaromuecs npsamele. [Ipu3Haku ckpemnBaromumxcs npaMbixX. [lapannensHoCTs IpSIMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IApPAJUICIBHBIE IPSIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTh TPEX
IPSAMBIX, APAUICIBHOCTh NPSIMOM M IDIOCKOCTH. [lapayuienbHOE W LEHTPAIBHOE
IpOEeKTHpOBaHue, n3oopaxkeHue ¢uryp. OCHOBHbIE CBOMCTBA MapajIeIbHOTO TPOEKTUPOBAHMSL.
N300paxkenue ¢puryp B napamuiesibHOM MPOEKIMU. YTIIbl C COHAPABICHHBIMU CTOPOHAMH, YTOJl
MEXIy NPSAMBIMH B IIPOCTpaHCTBE. llapaiienbHOCTh IIIOCKOCTEM: NMapajuleabHbIE IIIIOCKOCTH,
CBOMCTBA MapaJuIeNIbHBIX MJIOCKOCTEH. [IpocTeiiime mpocTpaHCTBEHHBIE (PUTYPHI HA TIOCKOCTH:
TETpa’ap, NapalIeJICIUIE], TIOCTPOCHUE CEYCHUN.

IlepneHAUKYIAPHOCTE HPSAMOM M IJIOCKOCTH:  NEPIEHIUKYJSAPHBIE IpPsMBIE B
IIPOCTPAHCTBE, NPSIMBbIE IApPAUICIBHBIE W IEPHEHAUKYISPHBIE K IIOCKOCTH, IPU3HAK
NEPNEHAUKYJSIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMOW NEpPHEHAUKYJISPHON
IUIOCKOCTH. OpTOrOHaIbHOE MPOEKTUpOBaHUE. [lepneHauKynsp U HaKIOHHBIE: PAaCCTOSHUE OT
TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIHUS (PUTYPHI Ha IIIOCKOCTb.
IlepneHquKyISIPHOCTD TUIOCKOCTEN: IPU3HAK MEPIEHIUKYISIPHOCTH IBYX IUIocKocTer. Teopema
0 TpEX MEPHEHAUKYIAPAX.

VYIuIbl B IPOCTPAHCTBE: YIOJl MEXAY MPSMOM U IUIOCKOCTBIO, IBYTPAHHBINA YIOJ1, IUHEWHBIN
yroJl JBYIpPaHHOro yria. TpéxrpaHHbli M MHOrorpaHsble yribl. CBOWCTBAa IUIOCKUX YIJIOB
MHOTOrpaHHOro yria. CBOMCTBA IJIOCKMX W JBYI'PAaHHBIX YIJIOB TPEXTPAaHHOrO yria. Teopemsl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHuororpaHHuKu

Buasl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yroiapHas npusMma,
npsiMasi 1 HAaKJIOHHAs MPHU3MbI, OOKOBas M MOJIHAS MOBEPXHOCTHh Mpu3Mbl. [lapannenenunen,
MPSMOYTOJIbHBIN Mapajyieienuien] M ero cBoiicTBa. Kparwaiimne mMyTH Ha MOBEPXHOCTH
MHororpaHHuka. Teopema Diinepa. IIpoctpancrBennass teopema Iludaropa. IMupamuma: n-
yrojipHasi IUpaMuia, IpaBuibHasg U yceu€HHast nupamuabl. CBoiicTBa pédep 1 OOKOBBIX TpaHen

NpaBWIbHON mHUpaMubl. [IpaBuibHbBIE MHOTOTPAaHHHMKHU: IMpaBWIbHAs MpPU3Ma M TMpPaBUIIbHAs



nupamuia, NpaBuibHas TPEyrojbHas NUpaMHUia U IpaBUIbHBIN TeTpa’ap, kyO. IlpeacraBnenue
O MPAaBWIBHBIX MHOTOI'PAaHHUKAX: OKTa’3p, JOAEKAdAP U UKOCAIP.

Brruucenue 31eMEHTOB MHOTOTPAHHUKOB: p&0pa, nuaroHaiu, yribl. [lmomans 60koBoi
IIOBEPXHOCTU M TIIOJHOM IIOBEPXHOCTH MNPSMOM IPHU3MBI, ILIOLAAb OCHOBAHMH, Teopema O
OOKOBOW MOBEPXHOCTH MpsAMON mpu3Msbl. [lnomans OGOKOBOM MOBEPXHOCTH U IMOBEPXHOCTH
IIPaBUJILHOM MMPAMUJIBI, TEOPEMA O ILIOIIAAN YCCUEHHOU TUPAMUIBI.

CumMeTpuss B IPOCTPAHCTBE. DJIEMEHTbl CUMMETPUM IPABUIIBHBIX MHOI'OTPAHHUKOB.
CuMmMeTpuss B TNpPaBUIBHOM MHOIOIDAaHHUKE: CHMMETPHUS IapajulelIeUIend, CHUMMETPHs
IIPABWIBHBIX IIPU3M, CHMMETPHS IIPABUILHON MUPAMHUIBL.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

ITonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHANPABICHHBIE M IPOTHBOIIOJIOKHO HAIPABJIEHHBIE BEKTOPBL. PaBeHCTBO
BEKTOPOB. JIEHCTBUS C BEKTOpPAMHU: CIOKEHHWE U BBIYMTAHHUE BEKTOPOB, CyMMa HECKOJBKHX
BEKTOPOB, YMHO)XEHHME BeKTopa Ha uwncio. CBoicTBa cioxxkeHus BeKTopoB. CBolicTBa
YMHOKEHMS BEKTOpa Ha uyucio. [IoHATHe KoMIUIaHapHbIE BEKTOpHI. IIpH3HaKk KoMIIaHApHOCTH
TpéXx BekTopoB. [IpaBwiio mnapamnenenunena. Teopema O pa3loKEHUU BEKTOpa IO TPEM
HEKOMIUIaHApHBIM ~ BeKTOpaM. [IpsAMoyronpHas cucTtemMa KOOpAMHAT B  IIPOCTPAHCTBE.
Koopaunarsl BekTopa. CBs3b MeXAy KOOpAMHATAMHU BEKTOpAa W KOOPJWHATAMH TOYEK. YTOJ
Mexy BekTopamu. CKaJsipHOE MPOU3BECHIE BEKTOPOB.

11 KUIIACC

Tesa BpalmeHus

[ToHATHS: UWIMHApPUYECKAsh IMOBEPXHOCTh, KOHWYECKas IOBEPXHOCTh, ceprueckas
MOBEPXHOCTh, OOpasyouue MnoBepxHocTed. Tema BpalleHHs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. Bzaumaoe pacrnonoxeHnue cepsl U INIOCKOCTH, KacaTellbHas TIOCKOCTh K
chepe. M300pakeHne Ten BpalieHus Ha MII0CKOCTH. Pa3BépTka mummHapa u Konyca. CHUMMeTpust
ctheps! 1 mapa.

O6bém. OcHoBHBIE cBoicTBa 00BEMOB Ten. Teopema 00 00BEME NPSIMOYTOJIBHOTO
napajenenunena U cieactsus u3 He€. OO0bEM NpPSAMOM M HAKIOHHOM NPHU3MBI, IHIUHIpPA,
nupamMuIbl 1 KoHyca. O0BEM mapa 1 mapoBOro CeTMEHTa.

KomOuHnanmu Tten BpalieHWss ¥ MHOrOorpaHHUKoOB. llpu3Ma, BIucaHHas B LWJIMHAD,
onucaHHas okojo mwinHApa. [lepeceyenue cdepsl u mapa ¢ miockocteio. Kacanue mapa u
cdepsl II0CKOCThIO. [IoHsATHE MHOTOTpaHHHKA, OTIMCAHHOTO OKOJIO cepsl, cepsl, BIMCAaHHOU B

MHOTI'OI'paHHHUK HUJIA TCJIO BPAILICHH.



[Tnomane MOBEpXHOCTH IWIMHApPA, KOHYca, Tomans chepbl u e€ dacrend. [logobue B
npoctpanctBe. OtTHomieHHe 00BEMOB, TUIOMAAEH MOBEPXHOCTEH MOAOOHBIX  (UTYP.
[IpeoOpazoBanue momobus, roMoTeTHs. PermieHne 3amad Ha IUIOCKOCTH C HWCIOJB30BaHHUEM
CTEepPEOMETPUUYECKIX METOJIOB.

[ToctpoeHue ceuyeHUl MHOTOTPAHHMKOB Y TEJN BpAIICHUS: CEUYEHHUS IHJIMHApA
(mapamienbHO M TMEPIEeHIUKYISIPHO OCH), CEYeHHs KOHyca (mapajijiesibHble OCHOBAHUIO M
IPOXOJAIINE YEPE3 BEPIIMHY), CEUEHMsI 1Iapa, METOJbl IIOCTPOCHUS CEYEHMI: METOJ CIENOB,
METO]I BHYTPEHHETO MPOSKTUPOBAHUS, METOJ IEPEHOCA CEKYILEH TIOCKOCTH.

BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTops! B npoctpancTBe. Onepauuu HajJ BEKTOpaMu. BeKTOpHOE yMHOXEHUE BEKTOPOB.
CBolicTBa BEKTOpPHOro yMHOXeHHUs. [IpsimoyronbHas cucremMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunatsl BekTopa. Paznoxenue Bekrtopa mo 6asucy. KoopanHaTHO-BEKTOPHBIM METOH IpU
pEIIeHNU T€OMETPUUYECKUX 3a/1a4.

JIBU:KEeHHS B TPOCTPAHCTBE

JBwxkenust npoctpanctBa. OtoOpaxkeHus. JIBwkeHuss W paBeHCTBO (uryp. OOmme
CBOICTBa JABIMKEHUW. BUIbI ABM)KEHUN: MapaieNbHBI TMEpPeHoC, LEHTpadbHas CUMMETpUS,
3epKalibHasi CHMMETpHsI, TOBOPOT BOKPYT mpsiMoil. [IpeobpazoBanus mogodus. [Ipsmas u chepa

Ditnepa.



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

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaxaanckoe BOCIMTaHUE:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OO0yYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHa POCCHICKOrO OOIIECTBA, MPEACTABICHUE O MAaTEMaTHUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHHUM, Mpolenyp TIpa’kJaHCKOro oOIecTBa
(BBIOOpBI, OMPOCHI U JAPYroe), yMEHHWE B3aWMOJEHCTBOBATh C COLMAIBHBIMM HMHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMU U Ha3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OpMUPOBAHHOCTh POCCUMCKON T'PakJTaHCKON MIEHTUYHOCTH, YBAXKEHUS K MPOILIOMY U
HACTOAILIEMY POCCUIMCKOW MAaTeMaTUKH, [IEHHOCTHOE OTHOIIEHUE K JIOCTUKECHHSIM POCCUUCKUX
MaTE€MaTUKOB M POCCUUCKOW MAaTeMAaTHUYECKOW IIKOJbI, UCIOJIb30BAHUE STUX JIOCTUKEHUN B
JIPYTUX HayKax, TEXHOJIOTHUAX, cepax SKOHOMHKH;

3) AyXOBHO-HPAaBCTBEHHOE BOCIIMTAHME:

OCO3HAaHHWE JIYXOBHBIX IIEHHOCTEHl  pOCCHUHCKOro Hapojaa, c(pOpMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEACHHUS, CBA3AHHOIO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAYKH W JACSITEIBbHOCTBIO YYEHOIO, OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOCHHE
YCTOMUYMBOTO OYAYIIETO;

4) acTeTMYECKOE BOCTIMTAHUE:

ACTETUYECKOE  OTHOLIEHHME K  MHpYy, BKJIIOYas  OICTETHUKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEW, OOBEKTOB, 3ajay, pELIeHWH, pacCyKACHHH, BOCHPUUMYHUBOCTh K
MaTeMaTUYeCKUM acleKTaM pa3InYHbIX BHI0B UCKYCCTBA;

5) puzuveckoe BocuTaHHE:

c(OPMHPOBAHHOCTh YMEHHUSI IPUMEHATh MaTeMaTUYeCKHe 3HaHUs B MHTEpecax 3/I0pOBOTO
u Oe3omacHOro oOpasa XH3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0POBBIO (310pOBOE
nuTaHue, cOaaHCUPOBAHHBIN PEKUM 3aHITUN U OT/AbIXA, peryyspHas (u3nueckas akTUBHOCTD),
¢buznyecKoe COBEPIICHCTBOBAHKE MTPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTENBHOMN AESITEIbHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPYAY, OCO3HAHHE IICHHOCTU TPYIOJIO0Ms, HHTEPEC K pa3IMyHbIM cdepam

npoecCuOHaNbHOM AEsITeTbHOCTH, CBSI3aHHBIM C MaTE€MaTHKON U €€ MPUIIOKEHUSMHU, YMEHHE



COBEpINaTh OCO3HAHHBIM BBIOOp Oyaymiei mnpodeccun | pPeaTu30BBIBATH COOCTBEHHBIC
JKU3HECHHBIC TUIaHbI, TOTOBHOCTH M CIIOCOOHOCTh K MaTeMaTH4ecKoMy OOpa3oBaHUIO U
camM000pa30BaHUIO Ha MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY YYacTHIO B PEIICHUHU
MPAKTUYECKUX 3a7[a4 MaTeMaTUYeCKOil HalpaBIeHHOCTH;

7) 3K0JI0rHYecKoe BOCIIUTAHUE:

C(l)OpMI/IpOBaHHOCTB 3KOJIOTHYECKOU KYJIbTYpPbl, INOHUMAHUC BJIHAHUA COLHUAJIBHO-
HPKOHOMHUYECKUX IMPOILIECCOB HA COCTOSIHME MPHUPOJHON U COLMAIBHOW Cpeibl, OCO3HAHUE
I00aNbHOTO  XapakTepa  JAKOJOTMYECKUX  MpoOsieM, OpHeHTalus Ha  [pUMEHEHHE
MaTeMaTHUYECKUX 3HAHUW U pelIeHHs 3ajad B 0OJACTH OKpYKaroIled cpenbl, TIaHWPOBAaHUE
IIOCTYIIKOB M OLICHKU UX BO3MOKHBIX IIOCIIEACTBUN JUIsl OKPYKAIOLIEH CPEIbl;

8) HeHHOCTH HAYYHOT0 MO3HAHMSA:

c(OpMUPOBAHHOCTh ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHS HAYKU M OOILIECTBEHHOW MPAKTUKH, TOHMMaHUE MAaTeMaTHYeCKOW HayKH Kak cepbl
qeJIOBEUECKON JACATCIIbHOCTH, 3TAIIOB eé Pa3sBUTHA U 3HAYUMOCTHU IJId pa3BUTHA LUBUIIM3allWH,
OBJIAACHHUEC SA3BIKOM MAaTCMAaTUKHU U MaTeMaTHYEeCKOHU Ky.HI:TypOfI KaK Cp€ACTBOM IIO3HAHUS MUPA,
TOTOBHOCTH OCYIIECTBIISITH MPOECKTHYIO M UCCIIENOBATENBCKYIO JAESITENbHOCTh HHANBUAYAIBHO U

B TpyIIIE.

METANPEAMETHBIE PE3YJIBTATHI

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eHCTBUSA

ba3oBble jornueckue nelcTBUS:

BBIABJIATE MW XapPaKTCPHU30BATH CYHICCTBCHHLIC IIPHU3HAKW MAaTEMAaTUYCCKUX O6’B€KTOB,
MOHITHM, OTHOIICHUH MEXIy TMOHATHSAMHU, (OPMYIUPOBATH OMPEICICHUs TOHSITHIA,
YCTaHABIIMBATh CYIIECTBEHHBI TpHU3HAK KIAacCU(PUKALUUA, OCHOBAaHUSA [UIsi 0000IeHUs u
CpaBHEHU:, KPUTEPHUU IIPOBOAUMOI0 aHAJIN3A,

BOCIPUHUMATh, (HOpPMYIHpPOBaTh U MPeoOPa30BBIBATh CYKJEHUS: YTBEpPAUTEIbHBbIE U
OTpUIIATeNIbHbIE, MHIYHBIC, YACTHBIE U 00IIKE, YCIOBHEIE,

BBISIBJISITH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeurs B (pakTax,
JaHHBIX, Ha6J'IIO)IeHI/I${X n YTBCPKIACHUAX, npeajaratb KpUTCpUun JJISA BBISIBJICHUA
3aKOHOMEPHOCTEN Y IPOTUBOPEUHIL;

ACJIaTb BBIBOJbI C HCIIOJIL30BAHUCM 3dKOHOB JIOTUKH, ACAYKTUBHBIX W HWHAYKTUBHBIX

YMO3aKJIOUYEHUH, YMO3aKIIOUEHHUI [0 aHAJIOTUH;



MPOBOJIUTH CAMOCTOSITEIIFHO OKAa3aTeIhCTBA MAaTEMATUYECKUX YTBEPXKACHUH (TIpsSMBbIE U
OT TIPOTUBHOTO), BBICTpAaUBATh AaApPryMEHTAIMIO, MPUBOAUTH TIPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXJICHHSI U BHIBOJIBI;

BBIOMpPATh CIOCOO perieHus y4eOHOW 3amaud  (CpaBHHBATh HECKOJIBKO BapHUAHTOB
pemieHus, BHIOMpATh HaWOOJEe MOIXOMSIUA C YYETOM CaMOCTOSITETIBHO —BBIJICICHHBIX
KpUTEPUEB).

Ba3oBble nccienoBareibCcKue IeiCTBUS:

UCTIOJIB30BaTh BOTPOCHI KaK MCCIIEIOBATEIbCKHI HHCTPYMEHT MO3HAHUS, (POPMYITHPOBAThH
BOIPOCHI, (UKCUPYIOIIME TPOTHBOpEYHE, NpOOJIeMy, YCTaHABIMBATh HCKOMOE M JAaHHOE,
(GbopMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MTO3UIINIO, MHEHHCE,

MPOBOANWTHh CAaMOCTOSITENILHO  CIUTAHMPOBAHHBIA  JKCIICPUMEHT, HCCIEAOBAHHUE TI0
YCTAHOBJICHHIO OCOOCHHOCTEH MAaTeMaTH4eCKOTO OOBEKTa, SIBJICHHS, IPOIECCA, BBISBICHUIO
3aBUCUMOCTEH MEXy 00BEKTaMH, SIBJICHUSIMH, TIPOIICCCAMH;

CaMOCTOSITEIILHO (POPMYIIMPOBATH 000OIIEHUST ¥ BBIBOJBI IO PE3yJIbTaTaM MPOBEIAEHHOTO
HAOJIOICHUSI, UCCIICIOBAHUS, OIICHUBATH JOCTOBEPHOCTH MOJIYYCHHBIX PE3yJIbTaTOB, BHIBOJOB U
0000I11IEeHHI;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIlecca, a TAKKe BBIIBUTATh MPEIANOI0KEHUS O
€r0 Pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ undpopmanmeii:

BBISBJISTH JeUIUTHI HHPOPMAIINH, JAHHBIX, HEOOXOAUMBIX IJI OTBETA HAa BOMPOC U IS
pellIeHus 3aa4H;

BEIOMpaTh WHGOPMANMI0O W3 HCTOYHHKOB  PA3JIMYHBIX  THUIIOB, AaHAJIW3HPOBATH,
CUCTEeMATH3UPOBAaTh W HMHTEPHPETUPOBATH HMH(DOPMAIMIO pPA3IMYHBIX BHJIOB ©  (QOpM
MPEJICTaBJICHHUS,

CTPYKTypuUpOBaTh  WHGOpPMAIMIO, TPEACTaBIATH €€ B  Pa3NIUYHBIX  (Qopmax,
WTIOCTPUPOBATH TpaduuecKy;

OIICHUBATh HAIE&KHOCTh WHQPOPMAIMM TI0 CAMOCTOSATEIBHO  CcHOPMYITHPOBAHHBIM

KPUTEPHSIM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA
Oo0wmenne:
BOCIIPUHUMATh U (HOPMYIHPOBATh CYXIEHHS B COOTBETCTBUU C YCIOBUSIMH U LEISIMHU

06H_I€HI/I}I, SICHO, TOYHO, I'PaMOTHO BBIPAXKATh CBOIO TOYKY 3pPCHHA B YCTHBIX W MMHUCBMCHHBIX



TEKCTax, JaBaThb TMOSACHEHUS IO XOJy peUIeHHs 3aJayd, KOMMEHTHUPOBATH MOJyYCHHBIN
pe3yJbTaT;

B Xoze OOCYX/IEHHUS 33a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXKIAaeMOH TeMbI, IPOOIEMBI,
pelaeMoil 3a1auu, BBICKA3bIBATh WJICH, HAIICJICHHbIE HA MOWMCK PELICHHs], COMOCTaBIsITh CBOU
CYXKICHHS C CYXKIECHUSMHU JIPYTMX YYaCTHHUKOB JMAaora, oOHapyXUBaTh pa3jiHuude U CXOJACTBO
MO3HLIMH, B KOPPEKTHOU popme (HopMyTHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHUS;

IPEJCTaBIISITh PE3YJAbTaThl PELICHMs 3aJadyM, 3KCIEPUMEHTA, HCCIIEIOBAaHUS, IPOEKTA,
CaMOCTOSITENIbHO BBIOMpaTh (QopMmaT BBICTYIUIEHUS C Y4€TOM 3aJad Npe3eHTAlUd U

0COOEHHOCTEN ayaAUuTOPUH.

PeryasiTuBHbIe YHUBepPCaJbHbIE yueOHbIEe TeiiCTBHUS

Camoopranu3anus:

COCTaBIATh IUIAH, AJITOPUTM pELICHHUS 3a7aud, BbIOMpAaTh CIOCOO pElIeHUs C Y4ETOM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh M KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OpMALIUU.

CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJLIEKT:

BJIa/IETh HaBBIKAMH MMO3HABATENBHON pedIeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JEWCTBUN
U MBICIUTEIBHBIX TIPOIECCOB, WX PE3ylIbTaTOB, BIAACTh CIIOCOO0AMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS TPOIIECCa U pe3yabTaTa PEHICHNs MaTeMaTHUECKOW 3a/1auu;

MPeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh TMpPH PEIICHHH 3a/Ja4yl, BHOCUTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, JNaHHBIX, HAIJIEHHBIX OMIHOOK,
BBISIBJICHHBIX TPYJTHOCTEH;

OIICHUBATh COOTBETCTBHE pe3yJIbTaTa MMM M YCJIOBHSM, OOBSICHATH TPHYUHBI
JTOCTHIKEHUS] WM HEAOCTH)KCHUS PE3yIbTAaTOB JEATEIbHOCTH, HAXOAWUTh OIIMOKY, IaBaTh
OIICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eITEIbHOCTD:

MMOHMMATh M WCIOJIh30BaTh MPEHMYIIECTBA KOMAHJHONH W WHIUBUAYATBHOW PaOOTHI MpH
pelieHny y4eOHBIX 3a/ay, NPUHUMATh IIellb COBMECTHON JEATEeIbHOCTH, IUIaHUPOBAThH
OpPTaHM3AIMI0 COBMECTHON paboThl, pacmlpeneniaTh BUABI padoT, TOTOBapHBAThCs, OOCYKIATh
MIPOIIECC U PE3YNbTAT pabOThI, 0000IIaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPyNmoBBIX (popmax paboThl (0OCYkaeHUs, OOMEH MHEHHH, «MO3TOBbIE
HITYPMBD» U WHBIC), BBITIONHSATH CBOKO YacTh PabOTBHl U KOOPAWHHUPOBATH CBOU JEHCTBUS C
OPYTMMH YICHaMHd KOMAaHIbI, OLIEHWBAaTh KAayeCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT IO

KpUTEpUIM, cHOPMYINPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHUS.



INPEJIMETHBIE PE3YJIBTATbBI

K xoniy 10 kiaacca o0ydaromuiicst HAyIuTCs:

CBOOOJTHO ONIEPUPOBATH OCHOBHBIMH MOHSATHAMHU CTEPEOMETPUH MIPH PEIICHUH 33134 U
IIPOBEJCHUHY MATEMaTUYECKUX PACCYKIECHUMN;

IIPUMEHATh AKCHOMBI CTEpPEOMETPUM M CIEICTBUSA U3 HUX IPH PEIICHUU
TFEOMETPUUYECKUX 3aay;

KJaccu(puIUpoBaTh B3aUMHOE PACIIONIOKEHHE MPSAMBIX B IPOCTPAHCTBE, IIIOCKOCTEH B
IIPOCTPAHCTBE, NPSAMBIX U IUIOCKOCTEN B IPOCTPAHCTBE;

CBOOOJIHO ONEpUPOBATh MOHATHSAMM, CBS3aHHBIMU C YIJIaMH B IIPOCTPAHCTBE: MEXKAY
IPSIMBIMU B IPOCTPAHCTBE, MEKY MPSIMON U IIIOCKOCTBIO;

CcBOOOJIHO ONEPUPOBATH MOHATHIAMMU, CBI3aHHBIMH C MHOI'OI'paHHUKAMU;

CBOOOJTHO PACHO3HABATh OCHOBHBIE BM/bl MHOIOIPAaHHMKOB (TIpH3Ma, HUpPaAMUJA,
HpSMOYTOJIbHBIN Mapasiesnenunen, Kyo);

KJIaccu(pUIUpOBaTh MHOTOI'PAaHHHUKH, BEIOUpPAs OCHOBAHUS JJIS KIacCU(PUKAIINH;
CBOOOJHO ONEpPUPOBATh MOHITHUSMH, CBSI3aHHBIMM C CEYEHHEM MHOTOTPAaHHUKOB
IJIOCKOCTBIO;

BBINOJIHATH HapalljieNIbHOE, [IEHTPAJIbHOE U OPTOrOHAJIbHOE MPOEKTUpOBaHKE (HUTYp Ha
IUIOCKOCTb, BBIIOJHATH N300paXkeHUs (PUryp Ha MIOCKOCTH;

CTPOUTH CEYEHHS MHOIOIPAaHHUKOB PA3JIMYHBIMU METOJAMHU, BBINOJIHATH (BBIHOCHBIE)
IUIOCKHE YepTeXH M3 PHUCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBepXy, COOKY,
CHU3Y;

BBIYUCIIATh IUIOIIAJM TOBEPXHOCTEH MHOTOIpaHHMKOB (IIpU3Ma, MUpPaMUa),
F€OMETPUUECKUX TeJl C MPUMEHEHHEM QOopMyIT;

CBOOOZHO OMNEpUpOBaTh MOHATHUSIMU: CHUMMETPUS B MPOCTPAHCTBE, LIEHTP, OCh HU
MJIOCKOCTh CUMMETPHH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (UTYPBI;

CBOOOJHO ONEPUPOBATH MOHATHSIMH, COOTBETCTBYIOIIMMHU BEKTOpaM U KOOpAMHATAM B
MIPOCTPAHCTBE;

BBITOJIHATH ICHCTBUS HaJl BEKTOPAMY;

pelmare 3aJa4d Ha JIOKa3aTelbCTBO MAaTEMaTHYECKMX OTHOLICHUMM M HAaXOKICHHE
FCOMETPUYECKUX  BEIMYMH, TIPUMEHSAA H3BECTHBIE METOABl IIPM  PELICHUH

MAaTCMAaTUYCCKUX 3a/la4 MOBBIICHHOT'O U BBICOKOT'O YPOBHS CIIOKHOCTH;



MPUMEHSATH MPOCTEHIINE MPOrPaMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI MIPU PELICHUHU CTEPEOMETPUUECKUX 3a]1a4;

W3BJIEKATh, peoOpazoBbIBAThH u WHTEPIPETUPOBATH uH(bOpMaIUIO 0
IIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, MPEACTAaBICHHYI0O Ha Yeprexax u
PHUCYHKaXx;

IPUMEHATh IIOJIyYCHHbIE 3HAHMS Ha NPAKTUKE: CpPaBHUBaTh M aHAJIU3UPOBATH
pealibHblE CUTYallUH, IPUMEHATh M3YYEHHBIE MOHATUS B MPOLECCE NOUCKA PEIICHUs
MaTeMaTH4eCKu c(HOpMYyITUPOBAHHON MPOOIEMbI, MOJCTUPOBATh PEANbHBIE CUTYalluu
Ha S3bIKE TIE€OMETPHUM, MCCIEI0BAaTh IIOCTPOEHHBIE MOJEIU C MCIOJIb30BAaHUEM
FEOMETPUUECKUX TMOHSATHI W TeopeM, ammapara anreOpbl, pemiath NpaKTHYeCKue
3a/1a4M, CBSI3aHHbIE C HAXOKJIEHUEM I'€OMETPUUYECKUX BEIUYUNH;

UMETh MpPEJCTaBlICHUsI 00 OCHOBHBIX 3Tamax pa3BUTHUs T€OMETPUU KaK COCTaBHOUN

yacTu GyHAaMEHTa Pa3BUTHS TEXHOJIOTHIA.

K konmy 11 kiacca oGyyaronuiicss Hay4uTCs:

CBO6OI[HO OIICPHUPOBATH IMOHATHAMHU, CBA3AHHBIMHA C HHHHHI{queCKOﬁ, KOHHUYECKOU U
cdepruieckoil MOBEPXHOCTSIMU, OOBSICHATh CIIOCOOBI MOTY4EHUS;

ONneprupoOBaTh MOHATUAMHU, CBA3AHHBIMU C TCJIaMH BpPAICHHUA: HUIMHAPOM, KOHYCOM,
cdepoii u mapom;

pacrno3HaBaTh Tela BpalleHus (LWIMHIpP, KOHYC, cdepa U map) U 0OBACHATH CIIOCOOBI
MOJTyYEHUSs Tell BpallleHus;

KJIacCU(UITUPOBATh B3aUMHOE PACIIONIOXKEHHUE CEephI U TUIOCKOCTH;

BBIYUCIIATE BCJIIMYUHBI JJIEMCHTOB MHOI'OIPAHHHUKOB MW TCJI BpaliCHUA, 00BEMBI U
IUIOINAAM MOBEPXHOCTEH MHOTOTPAHHUKOB M TE€J BpAlllEHHs, TEOMETPHUECKUX TeN C
npUMeHeHHeM (OopMYIT;

CBOOOJTHO OMEpPUPOBATh MOHIATHUSMH, CBI3aHHBIMU C KOMOMHALMSAMH TEJ BPALICHUS U
MHOTOT'PaHHMKOB: MHOTOTPAaHHUK, BIIMCAHHBIN B cepy U OMMCAHHBIA OKOJO chepsl,
cq)epa, BIIMCaHHAas B MHOI'OI'PAaHHUK WJIN TCJIO BPAIICHHA,

BBIYUCIISATH COOTHOLICHHUS MEX]y IUIOIMIAIMH ITOBEPXHOCTEH U 00bEMaMH 1MOTOOHBIX
TET;

n300pakaTh H3y4daeMble (UTYPBI, BBIMOJHATH (BBIHOCHBIC) IUIOCKUE YEPTEKH U3
PUCYHKOB TIPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY, CHH3Y, CTPOUTH CEUCHUS

TCJI BpalllCHUS



U3BIIEKATb, WHTEPIPETUPOBATH u npeoOpazoBbIBaTh  MHGPOPMAIUIO 0
MPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UTrypax, MPEACTABICHHYI0 Ha YepTekax u
PUCYHKaX;

CBOOOJHO ONEPUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;

BBITMOJIHATH OINEPallMK HaJl BEKTOPaMH;

3a/1aBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT;

peliaTth TEeOMETPUYECKHE 3aJadd Ha BBIUUCICHHE YIIIOB MEXKAY TMPSMBIMH U
IUIOCKOCTSIMHU, BBIYHMCIICHHUE PACCTOSHUN OT TOYKH JI0 IIJIOCKOCTH, B IIEJIOM, Ha
MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/A MPH PEIICHUH;

CBOOOZHO OIEPUPOBATh TMOHSATUSMH, CBSI3AaHHBIMU C JBUKEHHEM B IPOCTPAHCTBE,
3HaTh CBOMCTBA JIBUKCHUI;

BBIMOJHATh M300paXeHHWs MHOTOTPAHHUKOB M TeNl BpallleHUs MpU MapauieIbHOM
MEPEeHOCEe, EHTPATBHONH CUMMETPHUH, 3epKaTbHOW CUMMETPHUH, IIPH TTOBOPOTE BOKPYT
psIMOM, TIpeoOpa3oBaHus O100uS;

CTPOUTh CEYCHUS MHOTOTPDAaHHUKOB W TeJlI BpAIICHUS: CEYCHHS IFIIMHIpA
(mapamienbHO W MEPIEHAUKYIISIPHO OCH), CEUeHUs KOHyca (TapaijielbHbIe OCHOBAHHUIO
U TIPOXOJISIIIKE Yepe3 BEPIIUHY), CEUCHUS 1apa;

UCIIOJIb30BAaTh METOBI TIOCTPOSHUSI CCUEHUH: METOJ CIICIOB, METOJ BHYTPEHHETO
MIPOEKTUPOBAHUS, METO]T IEPEHOCA CEKYIIIEeH MI0CKOCTH;

JTIOKA3bIBaTh T€OMETPUICCKHIE YTBEPIKICHHS;

NPUMEHSTh TEOMETpHYECKHE (aKThl JUIS PEIICHUS CTEPEOMETPUYCCKUX —3ajad,
MPEJIONIarafoIuX HECKOJIBKO IIaroB PelIeHUs, €Cli YCIOBUS MPUMEHEHHUS 3a/laHbl B
SBHOW W HESIBHOU (hopMme;

pemath 3aJayd Ha JIOKA3aTelbCTBO MAaTEMAaTHYECKMX OTHONICHUH W HaXOXICHUE
TEOMETPUUECKUX BEIUYUH;

MPUMEHSTH MPOTPAMMHBIE CPECTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI TPH
pEIIeHUN CTEPEOMETPUIECKIX 33/1aY;

OPUMEHSTh TOJYYCHHbIE 3HAHUS Ha TPAaKTHKe: CpPaBHUBATh, AHAIM3UPOBATH U
OIICHUBATh peajbHbIC CUTYAIMH, IIPUMEHSATh H3yUCHHBIC ITOHSATHUS, TSCOPEMBI, CBOHCTBA
B IIpollecce IMOKMCKAa pEIIeHUS MaTeMaTHu4ecku C(OopMyIUpOBaHHON MPOOIEMBI,
MOJICTTPOBATh PEaTbHBIC CHUTYAI[MH HA S3BIKE TEOMETPHH, UCCIIEOBATh MOCTPOCHHBIE
MOJIETIM C UCIOJB30BAHUEM T'€OMETPUUECKUX MOHATHI M TEOpEM, ammapara anreOpsl,

pe€umiaTh NpaKTHYECKUEC 3aJaul, CBA3aHHBIC C HAXO0XICHUEM I'COMETPUUCCKHNX BCIIMYNH,



¢ HMCTb MPCACTABJIICHHUA 00 OCHOBHBIX JTalax PasBUTHUA TCOMCTPUH KaK COCTaBHOM

yacTu (pyHAaMeHTa Pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudgposbie)
n/n NPOrpamMMmsbl Bcero Komrpopusie  paxtieciue o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 BBenenue B ctepeoMeTpuio 23 1
B3anMHOe pacnonokeHue npsmsIx B
: IIPOCTPAHCTBE ° !
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B
3 IIPOCTPAHCTBE °
[lepnieHIUKYNSPHOCTD MPSAMBIX U
) IJTOCKOCTEMN B MPOCTPAHCTBE 2
5 VYriel 1 paccTosTHUS 16 1
6 MHororpanHuku 7 1
7 BexTops! B mpocTpaHcTBE 12
IToBTOpenue, 00001IEHNE U CUCTEMATH3ALIHS
° 3HaHUHN ° 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoubnbie IIpakTHyeckue
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
1 AHanuTnyeckass reOMETpHs 15 1
[ToBTOpEeHME, 0000IIEHNE U
2 15 1
cUcTeMaTu3aluvs 3HaHUI
3 O6bEéM MHOTOTpaHHHKA 17 1
4 Temna BpameHus 24 1
. [Tnomanu moBepxXHOCTU U 0OBEMBI 9 L
KPYTJIBIX TEJ
6 JIBrkeHus 5 1
[ToBTOpEeHUE, 06001IEHNE 1
7 17 2
CUCTeMaTH3aIus 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE IINTAHUPOBAHHME
10 KJIACC

n/n

KoaunuecTBO 4acoB

Tema ypoka KoHnTpoJubHbie
Bcero
padoThI

OCHOBHEBIE IIpaBuja I/1306pa)KeHI/IH Ha
PUCYHKCE IIJIOCKOCTH, IapaJUICIIbHBIX 1

IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[TonsiTHS CTEpeoOMeTpUH: TOYKa, IpsAMas,
IUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE

MpaBUJIa U300paKeHUs Ha PUCYHKE 1
IIJIOCKOCTH, MAapaJICJIbHBIX MPAMBIX

(OTpe3KoB), cepeInHbI OTPE3Ka

IIpakTHYeckue

padoThI

Jlara

H3yYCHUSA

DJIeKTPOHHbIE
nugposeie

o0pa3oBaTe/ibHbIE

pecypchl

IlousTuhs: MEPECCKArOIMECH IIIOCKOCTH,
nepeceKkarommecs npsaMas 1 rmjiIoCKOCTh; 1
MOJIYIIPOCTPAHCTBO

IlousTus: MEPECCKAOIMUECS IIIIOCKOCTH,
InepeceKaromumecs npsaMas v rmjiI0CKOCTh; 1

MOJIYIIPOCTPAHCTBO

MHororpaHHUKH, H300paKeHne 1




MPOCTEUIINX MPOCTPAHCTBEHHBIX (DUTYD,

HECYIIECTBYIOIINX 0OBEKTOB

MHororpaHHUKH, H300paKeHHUE
IPOCTEHINNX MMPOCTPAHCTBEHHBIX (HUTYD,

HECYIIECTBYIOIINX 00OBEKTOB

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE

CICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPUH U IIEPBBIE

CICACTBHA U3 HUX

10

AKCHOMBI CTEPEOMETPUH U IIEPBBIE
cieactBus u3 HUX. CrocoObl 3a1aHus
IIPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE.

O603HaueHus NPSIMbIX U INIOCKOCTEN

N300pakeHne ceueHuil mupaMuabl, Kyoa u
IIPU3MBI, KOTOPBIE ITPOXOJAT YEPE3 UX
pé6pa. N3o0pakeHue nepeceueHust
MTOJIYYEHHBIX IJIOCKOCTEN. PackpammBanue

MMOCTPOCHHBIX CeUYCHUI Pa3HbIMHU LIBETaMHU

11

N300paxenune cedyeHuit nupamuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 X
pebpa. M3o0pakeHne nepecedeHust

MOJYYEHHBIX IUIOCKOCTEN. PackpammBanne




IMOCTPOCHHBIX CCUCHUI Pa3HbIMU LIBETAMU

12

13

N300pakeHne ceueHnil mupaMuabl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 X
pé6pa. N3o0pakeHue nepeceueHust
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue

IMOCTPOCHHBIX CEUCHUH Pa3HbIMU LIBETAMU

N300pakeHue ceueHuil mupaMubl, Kyoa u
IIPU3MBI, KOTOPBIE ITPOXOJAT YEPE3 UX
peopa. M3o0OpakeHne nepecedcHus
IIOJIyYEHHBIX IIIOCKOCTeN. PackpammmBanue

IIOCTPOCHHLBIX CceueHH I Pa3sHbIMH HBCTAMU

14

Merton cnenoB i HOCTPOCHUS CEUEHHH

15

Merton cie10B A7l TOCTPOCHUS CEUEHHH.
CaoiicTBa niepece4eHnid IpsIMbIX U

IJIOCKOCTEN

16

Merton cie10B A7l TOCTPOCHUS CEUEHHH.
CaoiicTBa niepece4eHnid IpsIMbIX U

IJIOCKOCTEN

17

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3mnanue
BBIHOCHBIX YEPTEKEU U 3alKCh L1aroB

MTOCTPOEHUS




18

19

[TocTpoenue ceveHuii B mupamue, Kyoe
o TpémM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alHCh 11aroB

MOCTPOEHUS

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aIHCh IIaroB

IIOCTPOCHUA

20

21

22

[TocTpoenue ceveHuii B mupamue, Kyoe
1o Tpém ToukaM Ha pédpax. Co3znanue
BBIHOCHBIX YEPTEIKEH U 3aIIUCh 11aroB

IIOCTPOCHUA

IToBTOpeHue mnanumerpuun: Teopema o
IPONOPIMOHANIBHBIX OTpe3kax. [Tonodue

TPEYroJIbHUKOB

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceueHUIX Ha
BBIHOCHBIX uepTexax. Mcropust pa3Butus

IJJAHUMETPUU U CTEPEOMETPUH

23

Kontponbras pabota "AKCHOMBI

crepeomerpun. Ceuenuns"

24

B3anMHOe pacnionokeHue npsmbIx B




25

26

27

npoctpancTBe. CKperuBaromuecs
npsmblie. [Ipru3Haku cKperuBaromuxcs
npsambix. [lapannenbHbie npsMele B

IIPOCTPAHCTBE

Teopema o cymiecTBOBaHUU U

€AVMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON

JAHHOM NPSMOM, TPOXOASILEH Yepe3 TOUKY

MIPOCTPAHCTBA U HE JIeXKaIllel Ha TaHHOM
npsmoii. JlemMa o nepeceueHun

mapaJlsICJIbHBIX IMPAMBIX IIJIOCKOCTBIO

[TapannensHOCTh TpeX MpsMBIX. Teopema o
TpEX MmapajuieNbHBIX NpAMbIX. Teopema o

CKpCHIMBAIOINXCA ITPAMBIX

[TapannensHOE IPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA ApAJIETLHOTO
npoekTupoBanus. M300pakeHue pa3HbIX

¢buryp B napayuieIbHON MPOEKIUN

28

[enTpanbsHas npoekuus. YToui ¢
COHAIPABJICHHBIMA CTOPOHAMH. YTOII

MCKAY NPSAMBIMHA

29

3agaun Ha 10Ka3aTeIbCTBO U

HCCICI0OBAaHUEC, CBA3aAHHBIC C




PacrojI0KEHUEM MPSMBIX B IPOCTPAHCTBE

30

31

[TonsATHA: MapauIeIbHOCTD NPSIMOM U
IUIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
MapajuIeIbHOCTH IPSIMOU U MJIOCKOCTH.
CgolicTBa napajuieIbHOCTH IPSIMOM 1

IIIIOCKOCTH

FGOMeTpI/IquKI/IC 3aJa4dd Ha BBIYHCIICHHUC U
J0Ka3aTCIbCTBO, CBA3aHHBIC C
MapaJiICJIbHOCTBIO ITPAMBIX U IUIOCKOCTEH

B [IPOCTPAHCTBE

32

33

34

35

[TocTpoeHne ceyenus, IPOXOASILErO Yepes
JAHHYIO IIPSIMYIO Ha 4epTEkKE U
[apajuIeIbHOTO APYrou npsaMon. Pacyér
OTHOLIEHUN

[TapannensHast npoeKUHs, IPUMEHEHUE
JUIsl IOCTPOEHHUS CeUeHH Ky0a U
napaiutenenunena. CpoicTsa

nmapajjiejicnmicaa U Mpu3mMbIl

HapaJ'IJ'ICJ'ILHLIC IIJIOCKOCTH. HpI/I3HaKI/I

mapalyiCJIbHOCTH IBYX MJIOCKOCTEH

TeopeMa 0 MapaJUICIIbHOCTHU U

CANHCTBEHHOCTH ITIJIOCKOCTH, npoxo;mmeﬁ




4yepe3 TOUKY, HE IPUHAJISKALLYIO TaHHOU

IJIOCKOCTH U CIIEACTBUS U3 HEE

36

37

CaolicTBa napamieiabHbIX IIIOCKOCTEN: O
HapajIeNIbHOCTH MPSMBIX I1€pecedeHus
IIPU EPECeUeHUH JBYX MapauIeIbHbIX

IIJIOCKOCTEN TpeThben

CaoiicTBa napamienbHbIX MIIOCKOCTEH: 00
OTpe3Kax MmapasuieIbHbIX MPSAMBIX,
3aKITIOYEHHBIX MEXKTY MapauieIbHBIMU
IJIOCKOCTSIMU; O TIEPECEUEHUH TIPSIMOI C

ABYM: MTapaJlJICJIbHBIMUA INIOCKOCTSAMHA

38

[ToBropenue: Teopema [Tudaropa Ha

IIIIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPUS

MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CaoiicTBa Ky0a U IpSIMOYTOJIbHOTO

nmapajjiejacnuicaa

41

Brruucnenue aimH OTpe3KOB B Ky0Oe u

IPSIMOYTOJIBHOM TNapaJulesIenuIesie

42

IlepnieH IUKYIAPHOCTD NPSIMOM U
mockoctH. [Ipr3Hak

MEPIEHIUKYISIPHOCTH MIPSIMOH U




IIIIOCKOCTH

43

44

45

46

47

48

[lepnieH IUKyYIAPHOCTD NPSIMOM U
mockocty. [Ipusnak
NEPIEHIUKYJIAPHOCTU IPSIMON U

IIJIOCKOCTH

Teopema o CylIeCTBOBAaHUU U
€IMHCTBEHHOCTH MPSMOM, TPOXOSIIEH
Yyepes TOUKY IPOCTPaHCTBA U
MEPICHANKYISIPHOMN K INIOCKOCTH
[TnockoCTH ¥ IEpHEHAUKYIISIPHBIE UM
IpsAMBIC B MHOTI'OI'paHHUKaAX

[TnockocTH ¥ IepHIEeHAUKYISIPHBIE UM
IMpsAMBIC B MHOT'OI'paHHUKaxX
[lepnenauKymsp U HAKJIOHHAS.
[TocTpoenue nepneHuKyIIsipa U3 TOYKH HA
MPSAMYIO

[lepnenauKysip U HAKJIOHHAS.
[TocTpoeHne nepneHuKyIIsipa U3 TOYKH HA

MPSAMYIO

49

50

Teopema o Tpéx nepneHANKYISIpax

(npsiMast u oOpatHas)

Teopema o Tpéx nepneHANKYISIpax




(mpsimast 1 oOpaTHast)

Yron Mexay CKpeuuBarOIUMHUCS

o1
IPSIMBIMU
ITouck neprneHauKyISApHBIX MPSAMBIX C

52 IIOMOUIBIO NEPIIEHIUKYIISIPHBIX
IIJIOCKOCTEN

53 OproroHanbHOE MPOSKTUPOBAHNE
ITocTpoeHue ceuenuii kyba, npu3Msl,

54 MPaBUJIBHOM MUPAMHUJIBI C IOMOLIBIO
OPTOTOHAJIBHOM MPOEKIINH
IToctpoeHue ceuenuii kyba, Ipu3Msl,

55 MIPaBUJILHON ITMPAMUJIBI C TIOMOLIBIO
OpPTOTOHAJILHOM MPOEKIINH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHTEJIBHO IUIOCKOCTH. [InockocTn
CUMMETPUI B MHOTOTpPaHHHUKAX

- [Ipu3Hak nepneHauKyJIIpHOCTH IPSIMOU U
IIJIOCKOCTH KaK CIIECTBUE CUMMETPUU

- [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PAacCTOSTHUM OT TOYKH JO MIIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér

paCCTOSIHI/II‘/’I OT TOYKH JO IIJIOCKOCTH




60

61

62

63

CriocoObl OIYCTHTD NEPIICHANKYIISPHI:
CUMMETpPH, CABUI TOYKHU 110

napajieIbHON MPAMOM

CaBur no HenapauieIbHOW MpsiMOH,

U3MCHCHUC paCCTOHHI/Iﬁ

Konrponsnas padora "B3anmuoe
PACIIOJIOKEHHE MPSIMBIX U IUIOCKOCTEH B

npoctpaHcTae"

HOBTOpeHI/IeZ yroJj Mexay InpsaMbIMU Ha
IIOCKOCTHU, TPUTOHOMETPHS B
IMPOU3BOJIbHOM TPCYI'OJIbHUKE, TCOPpEMaA

KOCHHYCOB

64

[ToBTOpEHME: yrom Mexay
CKpCHIMBAIOIIUMHUCH IPAMBIMU B

MIPOCTPAHCTBE

65

FCOMeTpI/IquKI/IG METOAbI BIYUCICHUA

yriia MCXKAy NpAMbIMUA B MHOT'OI'paHHUKax

66

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX

yIJI0B ABYIPAHHOIO yria

67

68

[lepnenaukynspusle miockoctu. CBOMCTBA

B3aMMHO NEPIEHAUKYIISIPHBIX IJIOCKOCTEN

[Tpu3HaK neprneHaAuKyIIpHOCTH




69

70

71

72

73

IIJIOCKOCTEM; TeOpeMa O NMPAMOU
[IepeceyeHus JIByX IIOCKOCTEH

MEPIEeHIUKYJIAPHBIX TPEThEH TIOCKOCTH

[IpssMOyTONBHBIN MapajuIeaenuIe; Kyo;
U3MEpEeHUsl, CBOMCTBA MPSIMOYTOJIBLHOTO

apajjiejacnuicaa

TeopeMa 0 JuaroHaljii npsiMmoyroJibHOro

mapajiiCICimIicia u CJICACTBUC U3 Heé

CTepeOMeTpI/I‘IeCKI/Ie U IIPUKIIATHBIC
3aJa4yu, CBA3aHHBIC CO B3aMMHBIM

PACIIOJIOKCHHUEM MIPAMBIX U INIOCKOCTHU

HOBTOpeHI/IeZ CKpCIIUBAOIIHUECA ITPSAMBIC,
nmapalyICJIbHBIC IIJIOCKOCTH B CTAHAAPTHBIX

MHOT'OrpaHHUKax

Hapa napajiCJIbHbIX IUIOCKOCTEM Ha
CKpCHIMBAIOINUXCA IPAMBIX, paCCTOAHUC
MCKAY CKPCIIUBAIOIIUMUCA IPAMBIMU B

MMPOCTBIX CUTYaAUAX

74

Paccrossame oT TOUKH J0 IINIOCKOCTH,

pacCcTosAHUC OT HpHMOﬁ J0 IIITOCKOCTH

75

Beruncnenue pacctosHuA MEXIY

CKpCHIUBAOIIUMUCS ITPAMBIMHU C




IIOMOILBIO NIEPIEHANKYJIIPHON IUIOCKOCTH

TpéxrpaHHblid yroy, HepaBeHCTBA U

TpexrpaHHbIxX yrioB. Teopema Iludaropa,

76
TEOPEMBbI KOCHHYCOB U CUHYCOB JJISt
TPEXTPAHHOTO yIila
DneMeHTHl CPepruIecKoil reoOMEeTpUH:
77
reoJIe3NYECKUE JIMHUU Ha 3emile
Kontponbnas padota "Y1 u
78
paccrosaHus"
CucremaTtu3zanus 3HaHui "MHOrorpaHHUK
79
U €r0 JIEMEHTHI"
[Inpamupa. Buael nupamun. IpaBuinbHas
80
nupamua
[Ipusma. [Ipssmast 1 HAKIOHHASI IPU3MBI.
81
[IpaBunbHas npusma
82 [IpssMo#t napainenenunes,
MPSIMOYTOJIbHBIN Mapaienenumnen, Kyo
Brinyxiible MHOrorpanHuku. Teopema
83
Diinepa
Brinyxiible MHOrOrpanHuku. Teopema
84 Oiinepa. [lpaBunbpHbIe U OMyNIpaBUIbHBIE

MHOTI'OrpaHHUKH




85 KonrponsHas pabora "MHoOrorpaHHUKH" 1
[ToHnATHE BEeKTOpa Ha MJIOCKOCTHU U B

86 1
MIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBwiio mapannenenumena 1

90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
Pasnoxenue BexTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JISKAIUX B OJTHON 1
TUIOCKOCTH

92 CkansipHoe pou3BeICHUE 1
Brrauciienue yria Mexy BEKTOpaMu B

93 1
IIPOCTPAHCTBE

94 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1

95 IIpocreiimue 3a1aum ¢ BEKTOPaMH 1

96 IIpocreiimue 3a1auu ¢ BEKTOPaMH 1

97 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1

98 O06o00611eHre U cucTeMaTH3alus 3HaHU| 1

99 O06o001IeHre U cucTeMaTU3alus 3HaHU! 1

100 WroroBas koHTpoJsibHas paboTa 1

101 HToroBasi KOHTpOJIbHASA paboTa 1




102 O0001IeHYE ¥ cUCTEMAaTU3alus 3HAHUI 1

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Hara uudgposbie
Nen/m  Tema ypoka KonrTpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoTshI
pecypchl

[ToBTOpenue Temsl "KoopauHarsl BeKTOpa
1 1

Ha IUIOCKOCTH U B MPOCTpaHCTBE"

[ToBTOpenue temsl "CkaiispHoe
2 1

IIPOU3BEICHNE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Brrunciaenue yria

1

MEX/1y BEKTOpaMu B IIPOCTpaHcTBE"

[ToBTOpEeHME TeMBI "YpaBHEHHE MTPSIMOH,
4 1

MpoXosiIel yepes 1Be TOUKu"

VYpaBHEHHE IIIOCKOCTH, HOPMAJIb,
5 1

ypaBHEHHE IIJIOCKOCTH B OTPE3KaxX
6 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, 1

ypaBHEHHE IJIOCKOCTH B OTPE3Kax
7 BexTtopHoe npousBeneHue 1
8 JIuneliHble HEPABEHCTBA, JINHEWHOE

1

IIPOrpaMMUPOBAaHHE

9 JInneliHbIe HEPABEHCTBA, JINHEWUHOE 1




IIPOrpaMMUpPOBaHHE

AHaIUTUYECKHE METO/IbI pacuéTa yria

10
MEXTy MPSIMBIMH B MHOTOTPaHHUKAX
AHanuTUyecKue MEeTObl pacuéTa yria
11
MEXy IIOCKOCTSIMUA B MHOTOTPaHHUKAX
dopmysa pacCTOSHUS OT TOUKH J10
12
IJIOCKOCTH B KOOPJIMHATAX
Haxoxzaenue paccTossHUil OT TOYKHU 10
13
IIJIOCKOCTH B KyOe
Haxoxzaenue paccTossHuil OT TOYKHU A0
14
IJIOCKOCTH B MPaBUILHON MTUPAMU/IE
KontposbHas pabota "AHamuTuyeckas
15
reomeTpus”
CeueHust MHOTOTPAaHHUKOB: CTaH/IaPTHBIE
16
MHOTOTPaHHUKHU
17 CeueHurst MHOTOTPAaHHUKOB: METO/I CJIE/IOB
CeueHust MHOTOTPAaHHUKOB: CTaHIapTHBIE
18 TIJIOCKOCTH, TIEPECEUEHUS MPSMBIX U
IJIOCKOCTEMN
[TapannensHbIe MPSIMBIC U TITIOCKOCTH:
19

mapalyiICJIbHBIC CCUHCHUA




20

[TapannenpHbIE IPSMBIE U INIOCKOCTH:

pacyér OTHONIECHUM

21

22

23

[TapannenpHbIE IPSMBIE U TUIOCKOCTH:
YIUIBI MEXKY CKPEILMBAOLIMMHUCS

IIpAMBbIMHA

[lepnenquKysipHBIE IPSIMBIE U
IIJIOCKOCTH: CTAHAAPTHBIC ITaphl
NIEPIECHIUKYJIAPHBIX IUIOCKOCTEN U

MPSIMBIX, CAMMETPHH MHOTOTPAaHHUKOB
[leprnieHIuKyNIpHBIE IPSIMbIE U
IJIOCKOCTH: TEOPEMA O TPeEX

MEPIEHIUKYISIPAX

24

[IepnenquKysipHBIE TIPSMBIE U
IIJIOCKOCTH: BBIYMCIICHHUS JUIMH B

MHOT'OrpaHHUKax

25

[ToBTOpEHME: TIOIIAAN
MHOT'OYTOJIEHUKOB, (POPMYJIBI JJIS

ionaaen, cooopaxeHust moaoous

26

27

[ToBTOpEHME: TIOIIAAN
MHOTOYTOJTBHUKOB, ()OPMYIIBI JUIS

Ioaaen, cooopaxeHust moao0ous

[ToBTOpEHME: TIOIIAAN




MHOTOYTOJIbHUKOB, (POPMYJIBI TSI

101 IeH, COOOPaKEHHSI TIOI00MS

28

29

30

31

32

33

34

35

[Inomany ceyeHnii MHOTOrpaHHUKOB:
IUTIOIIAM TOBEPXHOCTEH, pa3pe3anus Ha

4acTH, COOOpaKEeHUS MOA00Us

[Inomaay ceueHnii MHOTOIPaHHUKOB:
IUTIOIIAM [TOBEPXHOCTEH, pa3pe3anus Ha

4acTH, COOOpaKeHUs MOA00us

Kontponbnas padota "IloBropenue:
MHOT'OI'PaHHHUKH, CEUEHUS
MHOTOTpaHHUKOB"

O06BéM Tena. O0BEM MPSIMOYTOJIBHOTO
napajuiesnenuneaa

3anaun 00 yaABOEHUH KyOa, 0 KBaJparype
Ky0a; 0 TPUCEKIIUH yria
CrepeoMeTpHUUeCKUE 3a7jaui, CBSI3aHHBIE C
00BEMOM MPSIMOYTOJIBHOTO
napajuiesnenuneaa

[TpuknaaHble 3aa4u, CBSI3aHHbIE C
BbIUUCIIEHEM 00BbEMa IPSIMOYTOJILHOTO

nmapajjicjcnuicaa

O0BEM npsIMOit TPU3MBI




CrepeoMeTpuuecKue 3ajjauu, CBI3aHHBIE C

3 BBIYMCIICHHEM 00BEMOB TIPSMOI TIPU3MBI

37 [TpuknanHbie 3a1a4M, CBSI3aHHBIC C
00BEMOM TIPSAMON MPU3MBI
Brrunciienue 00bEMOB TEJI C TOMOIIBIO

38 onpeaenéHHoro uarerpana. O0bpém
HaKJIOHHOH TPHU3MBbI
Brrunciienne 00bEMOB T C TOMOIIBIO

39 onpeaenéHHoro uurerpaina. O0béM
MTUPaAMU/IBI

10 dopmyna o0béma nmupamuabl. OTHOIIEHUE
00BEMOB MUPAMUJL C OOIIUM YTIIOM

" ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB MUPAMUJI C OOIIUM YTIIOM

1 CrepeoMeTpHUeCKUE 3a]1a9, CBI3aHHBIC C
00bEMaMU HaKJIOHHOW MPU3MBbI

13 CrepeoMeTpHUeCKre 3aa9H, CBI3aHHBIC C
o0BEMaMK MUPaMUIbL
[Tpuknagueie 3agaun mo Teme "OObEMBI

44 Ten", CBI3aHHBIC C 00BEMOM HAKIIOHHOMN
MIPU3MBI

45 [Tpuknagueie 3agaun mo Teme "OObEMBI




Ten", CBI3aHHBIE ¢ 00BEMOM MUPAMHUJIBI

[Tpumenenne 00bEMOB. Brruncienue

0 paccTosiHus A0 INIOCKOCTH
Kontponbnas padota "O0bEM

47
MHOrorpaHHuka"
[unuuapuyeckas HOBEPXHOCTb,

48 o0pa3yroIne UIHHIPHIECKON
MTOBEPXHOCTHU

19 Munuaap. [Ipsamoit KpyroBod HUIMHAP.
[1nomane MOBEpXHOCTH HUIUHAPA

- Konunyeckas moBepXxHOCTh, 00pa3yromiue
KOHMYECKOU nmoBepxHocTu. Konyc

£1 CeueHune KOHYyca IIOCKOCTBIO,
napajuiebHOM MII0CKOCTH OCHOBAHUS

- Yceuénnsplit konyc. M300paxenue
KOHYCOB U YCEYEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH H
IIOJIHOM ITOBEPXHOCTH KOHYCa

” [Tnomaas 60KOBOM TOBEPXHOCTH H
IIOJIHOM NTOBEPXHOCTH KOHYCa

55 CrepeomeTpuueckue 3aa4u Ha




J0Ka3aTCJIbCTBO U BBIYUCIICHUC,

IIOCTPOCHUEM CceueHH I OUJIMHApPA, KOHYCa

CrepeomeTpuueckue 3aauu Ha

56 JTIOKa3aTeJIbCTBO U BHIYMCIICHHE,
MOCTPOCHUEM CEUCHHI IWIINHPA, KOHYCca
[TpuknaaHbie 3a1a4u, CBSI3aHHBIC C

57
WIMHAPOM
[TpuknaaHbie 3a1a4u, CBSI3aHHBIC C

58
WIMHAPOM

59 Cdepa u map
[epecedenue chepsl u mapa ¢

60 tockocThio. Kacanue mapa u chepbl
TUTOCKOCTRIO. Byt n m300pakenue mapa
[epeceuenue cheps! u mapa ¢

61 mockocThio. Kacanue mapa u cdepsl
TUIOCKOCTHIO. But u m300pakenue mapa

62 VYpasuenue chepsl. [Lnomans chepst u e€
yacTeu

63 Cummerpus chepsl u mapa
CrepeoMeTpHUEeCKHE 3a1aul Ha

64 JI0Ka3aTeIbCTBO M BEIYMCIIEHHUE,

CBsI3aHHBIE CO c(epoii U mapom,




IMOCTPOEHUEM UX CEUEHUH TIIIOCKOCTHIO

CrepeomeTpuueckue 3aauu Ha

J0Ka3aTCJIbCTBO U BBIYUCIICHUC,

65
CBSI3aHHBIE CO cepoil U mapom,
MIOCTPOCHUEM UX CEYEHHI MIIO0CKOCTHIO
[TpuknanHeie 3a1a49u, CBSI3aHHBIC CO
66
cdepoii u mapom
[ToBTOpPEHUE: OKPY)KHOCTH HA TIIOCKOCTH,
67 BBIYHCIICHUS B OKPY>KHOCTH, CTaHAapTHBIC
noxoous
Pa3znuynbie KOMOMHALIMY TeI BpallleHUs U
68
MHOTOTPaHHUKOB
3anaun o teme "Tena v MOBEPXHOCTH
69
BpauieHus"
3anaun o teme "Tena v MOBEPXHOCTH
70
BpauieHus"
KonTponbhas padora "Tena u
71
MOBEPXHOCTHU BpareHus"
5 06vem mumHapa. Teopema 00 00bEMe
5
MPSIMOTO IUJIHHJIpA
3 Brraucienne 00bEMOB TEJ C IIOMOIIBIO
5

onpenenéHHoro uaTerpaita. Oobém




KOHyca

74

ITnowanu OOKOBOU U MOJIHOM

IOBCPXHOCTU KOHYCA

75

CrepeomeTpuuecKkue 3a1auu, CBSI3aHHbIE C
BBIYHCIICHHEM 00bEMOB IIWIIMHIPA,

KOHYyca

76

[Ipuknagueie 3agaun mo teme "OO0bEMBI U

TIJIOIA M TTOBEpXHOCTEN Ten"

77

78

79

OO0BEM 11apa u MAPOBOTr0 CEKTOPA.
Teopema 06 06béMme trapa. [Lnomans
cdepol. CTepeoMeTpUUYECKUE 3a/1a4H,
CBSI3aHHBIE C BBIYMCIICHUEM 00BbEMOB
1Iapa, mapoBOro CErMEHTa U IapOBOTO

CeKTopa

[Tpuknanueie 3ana4yn no Teme "OOBEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM 1I1apa U
momaabio chepbl. COOTHOIICHUS MEXKTY
IJIOMIA/ISIMH TTOBEPXHOCTEN U 00BEMaMHU
MOTO0HBIX TEJ

[Tomo6HbIE TeNa B MPOCTPAHCTBE.

N3menenne o06wEma mpu mogo0uu.

CrepeoMeTpuyecKre 3a7jauu, CBSI3aHHBIE C




BBIYHCIICHHEM 00BEMOB TEI U ImoIaaei

MOBEPXHOCTEM
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KonTponbras padora "[Tnomanu

MMOBEPXHOCTU U 00BEMBI KPYTIIBIX TEN"
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JIBrokeHwust mpocTpancTBa. OTOOpasKeHHUSL.
JIBm>keHust U paBeHCTBO Guryp. OOmime

CBOICTBA IABMKEHUI
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Bupl n1BukeHMI: napaiebHbII
MIEPEHOC, LIEHTPAJIbHAS CUMMETPUS,
3epKajbHasi CAMMETPHS, IOBOPOT BOKPYT
MpAMOi

[IpeobpazoBanus nomoous. [Ipsmas u
cdepa Diinepa

['eomeTpuueckue 3a1a4u Ha IPUMEHEHHE

JABUIKCHUA

KonTtponbHas pabora "BekTops! B

nmpocTpaHcTae”

O6o6matonee nopropenue 11 nousruii u
METO0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:
"[lapanienbHOCTh MPSAMBIX U MIIOCKOCTEN

B IIpocTpaHcTee”
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Ob6o06maromee noBropenue 11 noHsATUH U
MeToA0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHUN:

"BexTopsl B mpocTpaHcTee”

O6o6maromiee moBTopeHue 11 moHITHI 1
MeToA0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMaTH3allMsI 3HAHMIA:

"BekTops! B npocTpaHcTBe"
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Oo6o06maromee nmoBTopenue 11 moHsTHH U
MeToA0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTHU3aIlisl 3HAHUI:

"O6beM MHOTOrpaHHUKA"

Ob6o06maromiee noropeHue 11 noHATUH U
MeTO0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWI:

"O6beM MHOTOrpaHHUKA"
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Ob6o06maromiee noropeHue 11 noHATU U
MeToA0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTH3aIIMsI 3HAHMIA:
"ITnomaau moBEepXHOCTU U 0OBEMBI

KpyIJbIX Ten"

O6o06maromiee noropenue 11 noHATUH U
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MeTOJI0B Kypca reomerpun 10-11
KJaCCOB, CUCTEMATH3alls 3HAHMI:
"[Tmomraay MOBEPXHOCTH U 0OBEMBI
KpyIibIX Ten"

WroroBas koHTpoJIbHAs paboTa

HToroBast KOHTpOJIbHAs paboTa
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[ToBTOpenue, 0000IICHNE 1

cUucCTeEMaTHU3al s 3HaAaHUN
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Hcropus pasBUTHS CTEPEOMETPUM KAK
HAyKH U €€ POJIb B pa3BUTUHU
COBPEMCHHBIX UHKEHEPHBIX U

KOMIIBOTCPHBIX TEXHOJIOTHI

WcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)XEHEPHBIX U

KOMITBIOTCPHBIX TEXHOJOTHI

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyYKH U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX HHKECHEPHBIX U

KOMIIBIOTCPHBIX TEXHOJIOTUH
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Hcropus pa3BUTHS CTEPEOMETPUH KaK

HAyKU " €€ POJIb B paA3BUTHU




COBPCMCHHBIX MHKCHCPHBIX U

KOMIIBIOTCPHBIX TEXHOJIOTHI
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HcTopus pa3BUTHS CTEPEOMETPUU KaK
HayKH U € poJib B pa3BUTHU
COBPEMEHHBIX UH)XCHEPHBIX U

KOMITBIOTCPHBIX TEXHOJIOT U

HcTopust pa3BUTHS CTEpPEOMETPUH KaK
HayKH U € poJib B Pa3BUTHH
COBPEMEHHBIX WHKEHEPHBIX U

KOMITBIOTCPHBIX TEXHOJIOTHI
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Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKH U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX HHKEHEPHBIX U

KOMITBIOTCPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102




YUYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O
MMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI J151 YYEHUKA
1. JI. C. Artanacsn, B.®. Byry3os, C.b. Kagomuesa u np. ['eomerpus. Yuebuuk mis 10-11
KJIACCOB 00111€00pa30BaTeIbHBIX yupekaeHui. ba3oBbiit u mpoduibHBIN ypoBeHb. MOCKBa.
[Ipoceemenue. 2020 .

2. b.I'. 3uB. lunaktudeckue marepuaisl 1o reomerpun A 10 kinacca. Mocksa
IIpocsemenue. 2020 r

3. b.I'. 3uB. JIupaktuueckue Matepuaisl 1o reometpuu s 11 kinacca. Mockaa.
[Ipoceemenue. 2020 .

METOAUYECKUE MATEPUAJIbI IJ151 YYUTEJIA

1. C.M. Caaksn, B.®. Byry3os. U3yuenue reomerpun B 10-11 knaccax. Kuura nmnst
yuurensa. Mocksa. [Ipocsemenue. 2021 r.

2. B.A. Sposenko [loypounsie pazpabotku no reometpuu. JuddepenupoBanubiii
noaxon, 10 knacc. MockBa. «BAKO». 2021 r

3. B.A. SIpoBenko Iloypounsie pazpabotku o reomerpun. JnddhepeHnnpoBaHHbIi
noaxon, 11 ximacc. Mocka. «BAKO». 2020 r.

4. E.M. PabunoBnu MaTtemartuka. 3a1a4yi Ha TOTOBBIX uepTexax. ['eomerpus. 10-11
kiaccesl. MockBa. MJIEKCA. 2020 r.

5. AIl. EpmoBa, B.B. T'ono6opoabsko. Matematuka. Y cTHbIE TPOBEPOYHBIE U 3a4ETHBIE
pabotbl. YcrHas reomerpus. 10-11 kimacesl. Mocksa. MJIEKCA. 2021 r.
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET
1. UndopmaninoHHO-IOMCKOBast cucTeMa camooOpa3zoBaHusi- Pexxum nocryna
http://uztest.ru
2. NndpopmaninoHHO-TIOMCKOBas cucTtemMa 3aiaun — Pexxum noctymna —
http://zadachi.mccme.ru
3. Maremaruka JUIsl MOCTYMAOMUX B BY3bl. — Pexum noctyna
http://www/matematika.agava.ru
4. "CeTb TBOPUECKHX YUHTENCH" WWW.it-N.ru.

5. NaTepakTuBHOE 00yUYeHNE HA yPOKAaX MAaTEMATHUKH [ DIEKTPOHHBIN pecypc].

http://pedsovet.org/component/option.
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