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IHOACHUTEJIBHAS 3AIINCKA

I'eomerpust siBisieTCs OAHUM M3 0A30BBIX KypCOB Ha YPOBHE CpEeIHEro oOIIero o0pa3oBaHMsl, TaK Kak
obecreyrBaeT BO3MOXKHOCTh M3YyY€HHs! JUCLMIUIMH €CTECTBEHHO-HAYYHOM HaNpaBIEHHOCTH U IPEAMETOB
ryMaHMTapHOro 1ukia. [lockoabKy jornyeckoe MpllIeHHE, GOPMUPYEMOE NPH U3yUYEHHH 00YYaroIUMKCS
MOHATUMHBIX OCHOB TIE€OMETPUM, IIPU JOKA3aTeIbCTBE TEOPEM U IOCTPOCHHUM LIETIOYKH JIOTMYECKUX
YTBEPXKACHUM INPHU PEUICHUH TE€OMETPUYECKUX 3a7a4, yMEHUE BBIABUraTb M OINPOBEPraTb T'UIIOTE3bI
HEIOCPEACTBEHHO HCIOJIB3YIOTCA IPU PEIICHUU 3alad E€CTECTBEHHO-HAyYHOIO LUKJIA, B YacCTHOCTH
¢bu3nyeckux 3anad.

Lenp ocBoeHust mporpammbl yueOHoro kypca «I'eomerpusi» Ha yriayOlE€HHOM ypOBHE — pa3BHUTHE
WH/IMBUYaIBHBIX CIIOCOOHOCTEN 00YYaIOINXCs IPH U3yUYEHUH T€OMETPHUHU, KaK COCTABIISIOIIEH TPEeIMETHOM
obnactu «MaTtemaTuka u nH(pOpMaTHKa» Yepe3 o0ecrieueHre BO3MOXKHOCTH IPUOOPETEHHS U UCTIOJIb30BaHUS
Oosiee TIIyOOKHMX T€OMETPUYECKMX 3HAHUM M AEHCTBUH, cHelM(UUHBIX FE€OMETPHUH, U HEOOXOIUMBIX IS
YCIIEIIHOTO MPO(ECCHOHAIIBHOTO 00pa30BaHMs, CBA3aHHOIO C UCIIOIb30BAHUEM MATEMATHKY.

[IpyopuTteTHBIMU 3aJayaMH  Kypca TE€OMETpUU Ha YIIyOJEHHOM YpOBHE, paCIIUPSIOUIUMU U
YCUJIMBAIOIUMH KypC 0a30BOT0 YPOBHS, SBIISIOTCS:

paciIpeHue NpeACTaBICHUs O TEOMETPUH KaK YaCTH MUPOBOM KyJIbTYPbl U (JOPMUPOBAHUE OCO3HAHMS
B3aUMOCBSI3U T€OMETPHUU C OKPYKAIOIUM MUAPOM;

(dbopMHUpoBaHKE MPEICTABICHUSA O MPOCTPAHCTBEHHBIX (PUTYpax Kak O BaKHEHIINX MaTeMaTHYECKUX
MOJIETISX, MO3BOJIAIOIINX OIUCHIBATH U N3y4aTh Pa3HbIC SBJICHUS OKPYXKAIOIIEr0 MApa, 3HAaHUE ITOHATUIHOTIO
anmnapara 1o pasueny «CrepeoMeTpus» yueOHOro Kypca reoMeTpuu;

¢dbopmMHupoBaHHE YMEHHS BIIAJIETh OCHOBHBIMH MOHATHUSMH O TPOCTPAHCTBEHHBIX (QUTYypax U HX
OCHOBHBIMM CBOICTBaMH, 3HAHUE TEOPEM, (POPMYJI U YMEHUE UX IPUMEHATh, YMEHUS JI0KA3bIBaTh TEOPEMBI U
HaXOJIUTh HECTaHIapTHBIE CIIOCOOBI pelIeHUs 3a/1a4;

(dbopMHpOBaHNE YMEHHUS paclio3HaBaTh Ha YepTeXax, MOJENAX U B PeaJbHOM MUPE MHOTOTPAHHUKU U
Tejla BpallleHKs1, KOHCTPYHUPOBATb T€OMETPUYECKUE MOECIIN;

(¢hopMHpOBaHNE TTOHUMaHUSI BO3MOYKHOCTH aKCMOMAaTUYECKOT0 TIOCTPOEHUSI MAaTEMaTHYECKUX TEOPHil,
(dbopMHpOBaHNE TOHUMAHHUS POJIM AKCMOMATUKHU IIPU MIPOBEICHUU PACCYKICHUI;

¢dbopMHpOBaHHE yMEHHUS BIAJeThb METOJaMM [JO0Ka3aTeIbCTB M aJITOPUTMOB DEIICHUs, YMEHUS HUX
IIPUMEHSATD, IPOBOJUTD JOKA3aTECIIbHBIE PACCYKAEHUS B XOJ€ PELICHUSA CTEPEOMETPUYECKUX 3a/1a4 U 3a/1a4 C
MIPaKTUYECKUM CoOJiep’KaHueM, (opMHpOBaHHE MPEICTaBICHHUS O HEOOXOAMMOCTH JIOKA3aTeNbCTB IPU
00OCHOBAaHMM MaTE€MaTHYECKUX YTBEPKACHUM M pOJIM AaKCUOMAaTHUKU B TPOBEACHUM JI€TYKTHBHBIX
pacCyKJIeHUH;

pa3BUTHE U COBEPIICHCTBOBAHWE MHTEUIEKTYaJbHBIX U TBOPYECKHUX CIIOCOOHOCTEH 0Oydarouuxcs,
IT0O3HABATEJIBHONW aKTUBHOCTH, HCCIIE0BATENBCKAX YMEHUIM, KpUTUYHOCTH MBILLJIEHUS, HHTEPECA K N3YUEHHUIO
TE€OMETPUH;

¢dopmupoBaHre (YHKIMOHATBHONW TI'PAaMOTHOCTH, PEJIEBAHTHOM T'€OMETPUM: YMEHHs paclo3HaBaTh
MIPOSIBJICHUS] TEOMETPUUECKUX TOHATHI, 0OBEKTOB M 3aKOHOMEPHOCTEH B peabHBIX KU3HEHHBIX CUTYaILUsAX
U TpU HU3YYEHUU JPYTUX YUeOHBIX IPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH,
MOJICJINPOBAHNUS PEATBHBIX CUTYAIMI, UCCIETOBAHNS TOCTPOEHHBIX MOJIENEHN, MHTEPIPETALNH TOTYyYEHHBIX
pe3yabTaToB.

OCHOBHBIMH COIepKaTeNbHBIMU JUHUSAMHU ydeOHoro Kypca «I'eomerpusi» B 10—11 kinaccax sBISIOTCS:
«IIpsiMbI€ M MIIOCKOCTH B MMPOCTPAHCTBE», «MHOrOrpaHHUKNY, «Tena BpameHus», «BEeKTOpbl 1 KOOPAUHATHI
B IIPOCTPAHCTBEY, «JIBM>KEHHS B IPOCTPAHCTBEY.

Cohopmynupoannoe Bo PI'OC COO TtpeboBaHNE «yMETh ONEPUPOBATH MOHATUSMUY, PEICBAaHTHBIMU
reoMeTpuu Ha yriry0inéHHoMm ypoBHe oOyueHust B 10—11 kiaccax, OTHOCHUTCS KO BCEM COJIEpXKaTeIbHbIM
JUHUAM Yy4yeOHOro Kypca, a (OpMHUpPOBaHME JIOTMYECKMX YMEHHUH paclpenensieTcss He TOJIBKO II0
COJIEpKATENbHBIM JIMHUAM, HO U 1o rojgaMm oOyuenus. ConepxaHue o00Opa3oBaHMs, COOTBETCTBYIOLIEE
NpeIMETHBIM pe3yibTataM ocBoeHHs DexepanbHoil paboueil MporpaMMmsbl, pachnpeneNéHHBIM IO Trojam
00y4YeHHs, CTPYKTYPHUPOBAHO TaKHMM 00pazoM, 4yTOOBI KO BCEM OCHOBHBIM, MPUHIMIIHMAIBHBIM BOIPOCAM



oOyuatomuecs: o0palaiiuch HEOJHOKPATHO. DTO IMO3BOJSET OPraHHW30BaTh OBJAJIEHUE T'€OMETPUUECKUMU
MOHATHSIMH U HABBIKAMH TIOCTIEIOBATEIBHO M MTOCTYNATENLHO, C COOJIIOICHUEM MTPUHITUIIA TPEEeMCTBEHHOCTH,
a HOBBIC 3HAHUS BKIIIOYATh B OOIIYIO CUCTEMY T€OMETPUUYECKUX MPEACTABICHUN 00yUaIONXCsI, PACIIUPSISI U
yray0sis e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon k U3y4eHHIO T€OMETPUH Ha YIIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3/1ath ycioBus s nuddepeHuanuu o0ydeHus, TOCTPOCHUS HHIMBUYaTbHBIX 00pa30BaTeIbHBIX
nporpamMM, o0ecneunTh YrIyONE€HHOE H3yueHHE TeOMETPUM KaK COCTaBIIAIONICH y4deOHOro mpenmMera
«Maremarukay;

MOATOTOBUTH OOYYAIOIIUXCS K MPOJODKEHUI0 M3yUeHUsl MaTeMaTHKU ¢ y4€ToM BbiOOpa Oymyiieit
npodeccun, odbecreurnBas IPeeMCTBEHHOCTh MEK/Y OOIIKMM U MPpodecCHoHaNbHBIM 00pa30BaHUEM.

Ha uzydenue yueOnoro xypca «I'eomerpus» Ha yriayonéaHoM ypoBHe otBonuTcst 204 vaca: B 10 kitacce
— 102 gaca (3 yaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B HeeIni0).



COJEPKAHUE OBYYEHUA
10 KUIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATHS CTepeoMeTpuH. Touka, mpsimasi, IUIOCKOCTb, HpocTpaHcTBO. llonsTHE 00
AKCMOMAaTHYECKOM ITIOCTPOCHHUH CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUHU U CIIEACTBUS U3 HUX.

B3aumHOe pacnosioKeHHe NpsSMBIX B IPOCTPAHCTBE: IEPECEKAIOUIUECs, Napajule]bHbIE U
CKpelmuBamomuecs npsmsele. [Ipu3Haku ckpemuBaromuxcsd HOpsaMbiX. [lapainenbHOCTs NPSAMBIX U
IJIOCKOCTEW B IPOCTPAHCTBE: IApaJLICNIbHBIE MPAMBIE B IIPOCTPAHCTBE, NMAPAJUIEIBHOCTh TPEX NPAMBIX,
NapauIeJIbHOCTh NMPAMON M miockocTu. IlapamienbHoe M LEHTpaJbHOE MPOEKTHUPOBAHHUE, U300paKEHUE
¢uryp. OcHOBHbBIE CBOICTBa MapajuleIbHOIO MpOeKTHpoBaHUs. M3o0paxkeHue ¢uryp B mapajuieabHON
IPOEKIHUH. YIJIBI C COHAIpPaBJICHHBIMM CTOPOHAMH, YIOJd MEXAy MpsAMBIMH B IIPOCTPAHCTBE.
[TapamnenbHOCTh IUIOCKOCTEN: MapaJIEAbHbIE IUIOCKOCTH, CBOMCTBA MapaJUICIbHBIX IIJIOCKOCTEH.
[Ipocreiimme mpocTpaHCTBEHHBIE (UTYPbl Ha IUIOCKOCTH: TETPadAp, MapaulesenuIiesl, MOCTPOCHHE
CCUCHHUH.

[TepnieHAUKYISIPHOCTD NPSAMON U INIOCKOCTHU: NEPIEHANKYIISIPHBIE IPSAMBIE B IPOCTPAHCTBE, IIPSIMbIE
IapaJuIeIbHbIE U NEPIECHIUKYISIPHBIE K INIOCKOCTH, IPU3HAK MEPIEHIUKYIIPHOCTH IPSIMOU U INIOCKOCTH,
TeopeMa O MPsAMOI NMEepPHEeHAUKYISIPHON MmIockocTu. OpTOroHanbHOE IpoekTupoBanue. [lepnenaukymnsp u
HaKJIOHHbIE: PACCTOSHUE OT TOYKH JI0 TNIOCKOCTH, PACCTOSIHUE OT MPSIMOM J10 TNIOCKOCTH, IPOEKIUS (PUTypBI
Ha IJIOCKOCTh. IlepneHIuKyIsIpHOCTh IUIOCKOCTEH: NpPHU3HAK INEPHEHAUKYISPHOCTH ABYX IUIOCKOCTEH.
Teopema 0 TpEX NMepneHAUKYJIAPAX.

VYrisl B IPOCTPAHCTBE: YroJl MEXAY NPSMON M IUIOCKOCTBIO, ABYTPAHHBIM YIOJI, JIMHEWHBIA YIOJ
JIByrpa”Horo yria. TpéxrpaHHblil 1 MHOrOrpaHHble yribl. CBOMCTBA IIJIOCKUX YIJI0B MHOTOI'PAHHOIO YIJIA.
CBolicTBa IJIOCKMX M JBYI'PAHHBIX YIJIOB TPEXIPAHHOrO yrya. TeopeMbl KOCHHYCOB W CHUHYCOB JUIS
TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Buasl MHOrorpaHHUKOB, pa3BEPTKa MHOrorpaHHuka. Ilpmsma: N-yrosbHas mnpusma, npsamas u
HaKJIOHHAs TNpU3Mbl, OOKOBas M TMOJHAas IOBEPXHOCTb Npu3Mbl. [lapamienenunesn, npsMOYTOJIbHBIN
napajuleNenunes 1 ero ceorcrea. Kpargaimume myTy Ha MOBEPXHOCTH MHOrorpaHHuka. Teopema Oinepa.
[IpoctpanctBennas teopema Iludaropa. Ilupamuga: N-yronapHas nupaMuja, NpaBWIbHAasg U yced€HHas
nupamuipl. CBoiicTBa pébep 1 OOKOBBIX I'paHell MpaBHIIbHON mUpaMubl. [IpaBuiibHbBIE MHOTOIPAaHHUKH:
IpaBWIbHAs IpU3Ma M IIpaBWIbHAs NUPAMHUJIA, NPaBUIbHAS TPEYrojbHas NHpaMuia U IPABHIBHBIN
TeTpa’ip, Kyo. IlpeacraBieHne o NpaBUIbHBIX MHOTOTPAaHHUKAX: OKTa’Ip, AOAEKAdP U UKOCAIP.

Bbluniciienue 3J€MEHTOB MHOTOTPAaHHUKOB: pEOpa, aAuaroHanu, yrael. Ilinomane OokoBoit
MOBEPXHOCTU M TOJHOM TOBEPXHOCTH MPSMOM TNPHU3MBI, IJIOLIAJAb OCHOBAHMN, Teopema O OOKOBOIt
MOBEPXHOCTHU MpsIMOI Tipu3Mel. [Inomane 60KOBOM MOBEPXHOCTH M MOBEPXHOCTH MPAaBUIBHOM MHUpPaMHIBL,
TeopeMa O IUIOLAAN YCEUEHHON TUPaMUIBI.

CummeTpust B IPOCTPAHCTBE. DIEMEHThl CHMMETPHH MTPABUIIBHBIX MHOTOIPAaHHUKOB. CHMMeTpHs B
MIPaBUIILHOM MHOTOIPAaHHHKE: CHMMETPUS MTapajuIeenuIle1a, CAMMETPHS TPaBUIIbHBIX IIPU3M, CHMMETPHS
IIPABWJIBHOM MUPaMU/IBIL.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

IlonsATHA: BEKTOp B MPOCTPAHCTBE, HYJEBOM BEKTOp, JUIMHA HEHYJIEBOTO BEKTOpPA, BEKTOPHI
KOJUIMHEAPHBIE, COHANPABICHHBIE W IPOTHUBOIIOJIIOKHO HAIpPABICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB.
JleficTBHS ¢ BEKTOpAaMM: CIIOKCHHE W BBIYUTAHHE BEKTOPOB, CYyMMa HECKOJIBKHX BEKTOPOB, YMHOXEHUE
BEKTOpa Ha uucio. CBoiicTBa Cl0OXKEeHHUsI BEKTOpoB. CBONCTBA YMHOXEHMs BEKTOpa Ha uucio. Ilonarue
KOMIUTaHapHBbIE BEKTOPHI. [Ipr3Hak koMimanapHOCTH TpEX BeKTOpOB. IIpaBuio napamienenunena. Teopema
O PAa3JIOKEHHH BEKTOpa IO TPEM HEKOMILIAHAPHBIM BekTOpaM. IIpsmoyronpHas cuctemMa KOOPAMHAT B
npoctpancTBe. KoopanHatel BekTopa. CBsi3b MeX Ay KOOpAMHATAMHU BEKTOPA U KOOPAWHATAMU TOYEK. YTOJI
Mexy BekTopamu. CKaJasipHOE POU3BEIECHUE BEKTOPOB.



11 KUIIACC

Tesa BpalieHus

[ToHATHA: MUIMHAPHYECKAas NOBEPXHOCTh, KOHMYECKAs MOBEPXHOCTb, cheprueckas IMOBEPXHOCTH,
oOpasyrouiue nosepxHocreil. Tena BpalieHus: HUIMHIP, KOHYC, yCEUEHHBIN KOHYC, chepa, map. Bzanmuoe
pacmosiokeHue cdepsl U IIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe. M3o0pakeHue Ten BpamieHus Ha
riockocTH. Pa3BépTka nununaapa u konyca. CummeTpus cepsl U mapa.

O06Bém. OcHoBHbIE cBOIicTBa 00BEMOB Tell. Teopema 00 06bEME NMPAMOYTOJIBHOTO Napajuleenunesia
u cieactBus u3 He€. OO0bEM NpsAMON U HAKIIOHHOM MPU3MBIL, WINHAPA, TUpaMuabl U KoHyca. O0bEM mmapa
Y I1apOBOI'0 CETMEHTA.

Kom0unauuu ten BpaleHuss 1 MHOrorpaHHukoB. [Ipu3Ma, BucanHasi B WIMHJIP, OIMMCAHHAS OKOJIO
mwmHapa. [lepecedenue cdepsl u mapa ¢ miockocteto. Kacanue mapa u chepsl miockocTsro. [lonstue
MHOI'OI'paHHMKA, OIIMCAHHOT0 OKOJIO cepsl, chepbl, BIUCAHHON B MHOTOTPAHHUK WM TEJIO BPALCHHUS.

[Tnomane MOBEPXHOCTH WIMHIPA, KOHYCA, TUTOIIa s chepsl u e€ yacteid. [lomodue B mpocTpaHCcTBe.
OTtHomenne 00BEMOB, IIIOMIA/EH MOBepXHOCTEH M0100HBIX Guryp. [IpeoOpasoBanue momgo0us, FOMOTETHS.
Pemenue 3a1a4 Ha MJIOCKOCTH C UCIIOJIB30BAHUEM CTEPEOMETPUUYECKUX METOIOB.

[TocTpoeHne ceyeHUH MHOIOIPAaHHMKOB M T BpAIIEHUS: CEYEHUs IWIMHApa (MapajuiebHO U
NEPIEHIUKYIJISPHO OCH), CEUEHHUsl KOHYyca (MapajuielbHbleé OCHOBAaHUIO M MPOXOJAIIUE Yepe3 BEPLINHY),
CEYEHUs 11apa, METO/IbI IOCTPOEHUS CEUEHUI: METO/ CJIE/I0B, METO/I BHYTPEHHETO IPOEKTUPOBAHUS, METO
IIEpPEHOCa CEKYLIEH IIIOCKOCTH.

BexkTopbl M KOOPpAUHATHI B IPOCTPAHCTBE

BexTops! B npoctpanctse. Onepanun Hajg BekTropamu. BekTopHoe ymMHOXKeHHE BeKTOpoB. CBolicTBa
BEKTOPHOTO yMHOXeHHs. [IpsMoyronbpHas cucremMa KOOpAuHAT B HpocTpaHCTBe. KoopauHaTel BEKTOpa.
Paznoxenue BexkTopa no 6aszucy. KoopimHaTHO-BEKTOPHBIA METO/ IIPU PELICHUH T€OMETPUUYECKHX 3a/1a4.

JIBH:KeHHS B IPOCTPAHCTBE

JBwxkenust npoctpaHcTBa. OtoOpakeHus. J[BuwkeHuss u paBeHCTBO (uryp. OOmme cBoiicTBa
JBWKECHUW. BUbpl IBHKEHUI: NTapaJuIeIbHbIN NEPEHOC, LICHTPAJIbHAs CUMMETPHS, 36pKaJIbHAsI CUMMETPHS,
oBOpOT BOKpYT npsamoii. [IpeoOpasoBanus mogodus. [Ipsimas u cdepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA «I'EOMETPUS
(YIJIYBJEHHBII YPOBEHB) HA YPOBHE CPEJHETO OBIIEIO OGPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaskianckoe BOCIMTAHME!

c(OPMHPOBAHHOCTb I'PAKIAHCKOMN MO3UIMK 00yUarOIIErocs: Kak akTUBHOI'O U OTBETCTBEHHOT'O WiIEHa
poccHiicKOro o0IIecTBa, MPEACTaBICHUE O MAaTeMaTHYECKMX OCHOBAaX (DYHKIMOHUPOBAHMS Pa3IMYHbIX
CTPYKTYp, SBJCHUH, TNPOLEAYyp TIpakIaHCKOro oOmiecTBa (BBIOOPBI, OMPOCHI U JAPYroe), yMEHHE
B3aMMO/ICHICTBOBATH C COLMAIIBHBIMUA MHCTUTYTAaMH B COOTBETCTBUH C UX (DYHKIMSAMHU M Ha3HAUCHUEM;

2) NnaTpUOTHYECKOE BOCTIUTAHME:

Cc(OPMHUPOBAHHOCTE POCCUMCKON TIpa’KAAaHCKOM MIEHTUYHOCTH, YBaKEHHs K IPOLUIOMY U
HACTOALIEMY POCCUMCKON MaTeMaTHKHU, IEHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSAM POCCUMCKUX MaTEMaTUKOB
Y POCCUICKOM MaTeMaTU4ECKOU IIKOJIbI, UCIIOIb30BAHUE 3TUX JTOCTUKEHUN B APYIUX HAyKaX, TEXHOJIOTUSX,
cdepax IKOHOMUKHY;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHME [JYXOBHBIX IIEHHOCTEH POCCHHCKOro Hapoaa, CHOPMHPOBAHHOCTH HPABCTBEHHOIO
CO3HAHMSI, STUYECKOIO IOBEJEHUS, CBSI3aHHOIO C MPAKTUYECKUM NPUMEHEHUEM JIOCTHKEHUU HayKu U
JESATENIbHOCTBIO YUYEHOT0, OCO3HAHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOWYMBOTO OyAyIIEro;

4) acTeTHYECKOE BOCIIUTAHHE:

3CTETUYECKOE OTHOLIEHNE K MUPY, BKIIF0Uasi SCTETUKY MaTEeMaTHUYECKUX 3aKOHOMEPHOCTEH, 00BEKTOB,
3a/1a4, PELIEHUM, pacCyX JECHUH, BOCIPUUMYMBOCTH K MATEMaTHYECKUM acleKTaM pa3JInYHbIX BHJIOB
UCKYCCTBa;

5) puzuyeckoe BocnuTaHue:

c(OPMHPOBAHHOCTh YMEHHsS INPUMEHATh MaTeMaTHYeCKUEe 3HAaHUS B HHTEpecax 3J0pOBOrOo M
Oe3omacHoro o0Opasza JKHW3HHM, OTBETCTBEHHOE OTHOILIEHHWE K CBOEMY 3/0pPOBbIO (370pOBOE MHTAHUE,
cOaaHCUPOBAHHBIM PEXUM 3aHATUNH W OTAbIXA, peryispHas (u3nueckas aKTHUBHOCTB), (PU3UUYECKOE
COBEPULICHCTBOBAHUE IIPH 3aHATHUSIX CIIOPTUBHO-03JJOPOBUTEIBHON NEATEIBHOCTBIO;

6) Tpy10BOE BOCIIUTAHME:

FOTOBHOCTb K TpPYyAY, OCO3HAHHWE IEHHOCTU TPYAOJIIO0MS, HHTEpeC K pa3iIMuHbIM cdepam
po(hecCHOHATIBHON JESITEIbHOCTH, CBSI3aHHBIM C MaTeMAaTUKON U €€ MPUIIOKEHUSIMHU, YMEHHE COBEpLIATh
0CO3HaHHBIHN BBIOOD Oyyliel mpodeccuu U pealn30BbIBaTh COOCTBEHHBIE )KU3HEHHbBIE TIaHbl, TOTOBHOCTh
U CIIOCOOHOCTh K MaTeMaTHMYeCKOMY OOpa30BaHHMIO M CaMOOOpa30BAHMIO HA MPOTSHKEHUM BCEH >KHU3HH,
TOTOBHOCTb K aKTUBHOMY YYacTHIO B PEIICHUU MPAKTUUECKUX 3a7]ad MaTeMaTHUeCKON HalpaBiIeHHOCTH;

7) 3K0JI0rM4YecKoe BOCIIMTAHUE:

c(OPMHPOBAHHOCTh JKOJIOTUYECKON KyJIbTYphl, IOHUMAHUE BIMSHUSA COLMAIBHO-?PKOHOMHYECKUX
IPOIIECCOB HAa COCTOSHHE MPHPOJHOW W COLMANBHOM cpelbl, OCO3HAaHHE TIJI00AJBHOrO XapakTepa
9KOJIOTHYECKUX MpOoOJIeM, OpUEHTAIMsl Ha MpUMEHEHHEe MaTeMaTHYeCKUX 3HAHUM JUIs pelieHus 3aiad B
o0JyacTu OKpy’Karolled Cpepl, MIaHUPOBAaHUE MOCTYNKOB M OIEHKHM MX BO3MOXKHBIX MOCIEACTBHM st
OKpY arolleH cpenbl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U
OOIIECTBEHHON MPAKTUKHU, TOHUMaHUE MaTeMaTUYeCKOW HayKu Kak cQepbl YelOBEeUeCKON AESITeITbHOCTH,
9TanoB €€ pa3BUTHA M 3HAYMMOCTH IS PAa3BUTHS LUBWIM3ALMM, OBJAJCHUE S3BIKOM MaTEMaTHKU U
MaTEMaTUYECKON KyJbTYypOil Kak CpEICTBOM II0O3HAHUS MHUPA, TOTOBHOCTb OCYIIECTBIATH NPOEKTHYIO U
HCCJIEIOBATEIbCKYIO ACSITEIbHOCTh HHANBUAYAIbHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIbTATHI



Ilo3naBaTe/ibHBbIE YHHBePCcaJIbHbIE YUeOHbIe 1eHCTBUS

Ba3oBble jiornyeckue AeicTBUA:

BBISIBJISITH U XapaKTEepPHU30BaTh CYIIECTBEHHbIE IMPU3HAKM MATEeMAaTHYECKUX OOBEKTOB, MOHSITUH,
OTHONIICHUN MEXIY MOHATUSIMH, (POPMYIHPOBATH ONMPEACICHUS TOHATUN, YCTAHABIUBAThH CYIIECTBEHHBIN
pHU3HAK KIACCH(PUKAIIUU, OCHOBAHHUS JJIsl 000OIICHUS U CPAaBHEHUS, KPUTSPUHU TIPOBOJIUMOTO aHAIIN3A;

BOCIPUHUMATH, (HOPMYJIUPOBATH U IPEOOPA3OBHIBATH CYKICHHS: yTBEPAUTEIbHbIE U OTPULIATENIbHBIE,
€IMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJISITH MaTEeMATHUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3M U MPOTUBOpPEYHS B (aKTaxX, JaHHBIX,
HAOJIOICHUSX ¥ YTBEPIKICHUSX, IPEIaraTh KPUTSPUH TSI BBISIBIICHUS 3aKOHOMEPHOCTEH U TPOTUBOPEUUIA;

JIeJIaTh BHIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, IEAYKTUBHBIX M MHAYKTUBHBIX YMO3AKIIOUCHHH,
YMO3aKJIIOYEeHUI M0 aHaJIOTUH;

MPOBOJIUTh CAMOCTOSITEJIBHO JIOKA3aTelIbCTBA MAaTeMaTHYECKUX YTBEPXKICHUM (MpsIMble U OT
MPOTUBHOTO), BBICTpAWBAaTh APTYMEHTALIUIO, MPUBOAUTH IMPUMEPHl M KOHTPIPUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE CYKJICHUS U BHIBObI;

BBIOMpATh CIIOCO0 peleHus yueOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHUS, BHIOUPAThH
HauboJIee MOAXOALINI ¢ y4ETOM CaMOCTOATEIHHO BhIICTICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBarejbCKue 1eHCTBUS:

HCIIOJIb30BaTh BOIIPOCKHI KaK MCCIIC0BATEILCKAN HHCTPYMEHT MTO3HAHUS, (DOPMYJIHPOBATH BOTIPOCHI,
dbukcupyomye IpoTUBOpeUre, NpodieMy, yCTaHaBIMBaTh UCKOMOE U JlaHHOe, (hOpMUPOBATH THIIOTE3Y,
apryMEeHTHUPOBATh CBOIO MO3UIUIO, MHEHHE;

MPOBOJIUTh CAMOCTOSITEIbHO CIUIAHWPOBAHHBIM SKCIEPUMEHT, MCCIEIOBAHUE IO YCTAHOBJICHUIO
OCOOCHHOCTEH MAaTeMaTHYECKOTO OOBEKTa, SIBIICHHUS, IPOIECCa, BBIIBICHUIO 3aBUCHMOCTEH MEXIy
00BEKTaMU, SIBJICHUSIMH, TIPOLIECCAMH;

CaMoOCTOSTeNNbHO  (hOpMynHpoOBaTh 0000IIEHHST U BBIBOJABI 1O pe3yjibTaTaM MPOBEAEHHOTO
HAOJIOZICHUSI, HWCCIEAOBAHUS, OIEHUBATH JIOCTOBEPHOCTh TOJIYYCHHBIX pPE3YJIbTaTOB, BBIBOJOB U
000011IeHN;

MIPOTHO3UPOBATh BO3MOYKHOE PA3BUTHUE IMPOIECCa, a TAKXKE BBIIBUIaTh MPEANOJIOKEHUS O €ro
Pa3BUTHU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmanmeii:

BBISIBIIATH Je(OUIMTHl HHGOPMAIINH, TaHHBIX, HEOOXOAUMBIX JJII OTBETA Ha BOMPOC U VISl PEIICHUS
3a/1a4u;

BbIOHMpaTh MHPOPMAIIMIO M3 UCTOYHUKOB PA3IUYHBIX THUIOB, aHATH3UPOBATh, CHCTEMAaTU3UPOBATh U
WHTEPIPETUPOBATH HH(POPMAIHIO PA3IMYHBIX BUIOB U (hOPM MPEICTABIICHNUS,

CTPYKTYpUpOBaTh HWH(MOpMAIUIO, TPEACTABIATh €€ B pa3auyHbIX (opmax, HWUTFOCTPUPOBATH
rpaduvecKku;

OIICHUBATh HAJEKHOCTh HH(POPMAIIMH IO CAMOCTOSATEIHHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiicTBUSA

OO0menue:

BOCIIPHHUMATh U (HOPMYITUPOBAThH CYKJIEHHS B COOTBETCTBUU C YCIIOBHSMM U IIeNIIMU OOIIEHUS, SICHO,
TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOYKY 3PEHHUs B YCTHBIX M IMCbMEHHBIX TEKCTAX, JaBATh MOSICHEHUS 10
XOJly pPELICHHUs 3a7a4l, KOMMEHTHPOBATH ITOJTYyYEHHBIN PE3yJIbTaT;

B XOJle 00CYXJIeHHs 337aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOM TeMbl, MPOOJIeMBbI, peraeMoi
3a/1a4M, BBICKA3bIBATh UJIEU, HALICJICHHBIE HA IIOMCK PELLIEHHUs, COIIOCTABIISATh CBOU CYXKICHUS C CYKICHUAMU
JIpYrUX YYacTHUKOB JMajora, oOHapy>KMBaTh paziM4yMe M CXOJACTBO MO3UIUH, B KOPPEKTHOH (dopme
(opMyIMpOBATH PAa3HOIJIACUS, CBOU BO3PAKEHUS;



IPEACTABIIATL  PE3yibTaThl  pPEIIEHUs  3aJadyd, OKCIICPUMEHTA, MCCIECIOBaHUs, IIPOEKTa,
CaMOCTOSITENIFHO BBIOMpaTh (popMaT BBICTYIUICHHS € Y4€TOM 3a7ay MpPEe3eHTALMHd U OCOOCHHOCTEU
ayIUTOPUHU.

PeryasiTuBHbIe yHUBepcaJbHbIe y4eOHbIe 1eiiCTBHSA

Camoopranusanus:

COCTaBJIATh IUIaH, aIFOPUTM PELIEHUs 3aJaud, BbIOMpaTh CIOCO0 pELIeHUs ¢ Y4ETOM HMMEIOLINXCS
pECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHUPOBAaTh BAPUAHThI pPEIICHUIl C
y4ETOM HOBOU HH(OpMAIIHH.

CaMOKOHTPOJIb, 3MOLHOHAJILHBII HHTEJICKT:

BJIAJCTh HAaBbIKAMM I103HABaTEJIbHOM pe(IEKCHMM KaK OCO3HAHUS COBEpIIAEMbIX JEHCTBUH U
MBICIIUTENIBHBIX MPOLIECCOB, MX PE3YJIbTATOB, BIAAETh CIIOCO0OAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MpolLecca
U pe3yJbTaTa peleHUsl MaTEMAaTUYECKOM 3a/1auH;

IPEIBUIETh TPYAHOCTH, KOTOPHIE MOT'YT BOSHUKHYTb IIpU PEIICHUU 3a/1a4l, BHOCUTb KOPPEKTUBHI B
JeSITeIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OLIEHUBATb COOTBETCTBUE pE3yjbTaTa LEIU M YCIOBUAM, OOBSCHITH NPUYMHBI JOCTHXKEHHS WU
HEJIOCTUKEHHUS PE3yJIbTAaTOB AEATEIbHOCTH, HAXOJUTh OIINOKY, 1aBaTh OLICHKY PUOOPETEHHOMY OIIBITY.

CoBMecTHAas 1eSITeIbHOCTD:

MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBHIYaIbHON pabOTHl MPHU PEUICHUN
yueOHBIX 3ajjay, NMPUHUMATh 1IeJIb COBMECTHOH JeATEeNbHOCTH, IJIAHUPOBATh OPraHU3alMi0 COBMECTHON
paboThl, pacipenensTh BUIbl padoT, 10roBapuBaThcs, 00CYk1aTh MPOLIECC U Pe3ysbTaT paboThl, 00001I1aTh
MHEHHS HECKOJIBKUX JIIOICH;

Yy4acTBOBATh B IPYMIIOBBIX (hopMax paboThl (00CYXIeHHsI, OOMEH MHEHUH, «MO3TOBBIE IITYPMbI» H
UHbIE), BBIMOIHATE CBOIO YaCTh paObOThl U KOOPAWHUPOBATh CBOU JAECUCTBUS C IPYTMMHU WiIEHAMHU KOMaH]Ibl,
OLIEHUBATh KaueCTBO CBOETO BKJIaJa B OOILMI NPOLYKT 110 KPUTEPUIM, CHOPMYIMPOBAHHBIM YYaCTHUKAMU
B3aUMOJICUCTBUSL.

INPEAMETHBIE PE3YJIBTATbBI

K xoniry 10 kaacca o0ydaromuiicss HAYYUTCS:

o CBO6OI[HO OnepupoBaTb OCHOBHBIMU TMIOHATHUAMHU CTCPECOMCTPUU IIpU PCIICHHUU 3ada4 U
MPOBEACHNHN MAaTEMATUUCCKHUX paCCY)KHeHHﬁ;

® MPHUMCHATH AKCHUOMBI CTCPCOMETPHUU U CIICACTBUA U3 HUX PU PCIICHUU IT'COMCTPUUICCKHUX 3a/a;

o KJ'IaCCI/I(l)I/IHI/IpOBaTI) B3aMMHOC PACIIOJOKCHHUEC IIPSAMBIX B MPOCTPAaHCTBE, IUIOCKOCTEH B
IIPOCTPAHCTBE, MIPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE;

o CBO60}IHO OIICpHUPOBATH MMOHATHUAMU, CBA3AaHHBIMHA C YTJIaMU B ITPOCTPAHCTBE: MCKIY IMPAMBIMHA B
IIPOCTPAHCTBE, MEXAY MPSAMOM U INIOCKOCTBIO;

o CBO6OI[HO ONneprupoOBaTh NOHATUAMH, CBA3AHHBIMHU C MHOT'OTPaHHUKAMU,

e cBOOOJHO pacro3HaBaTh OCHOBHBIE BUJIbI MHOTOTPAaHHUKOB (IIpU3Ma, MUpaMUIa, IPSIMOYTOJIbHBIHN
napajuiesaenumnes, Kkyo);

L KJ'IaCCI/ICbHHHpOBaTB MHOI'OIr'paHHUKH, BI)I6I/IpaSI OCHOBAHUA I KJ'IaCCI/I(i)I/IKaHI/II/I;

L CBO60}1HO ONeprupoOBaTh NOHATUAMHA, CBA3aHHBIMU C CCUCHNEM MHOT'OI'PAHHUKOB IIJIOCKOCTBIO,

®  BBINOJIHATH NapajljieNIbHOE, IIEHTPAIIbHOE U OPTOTOHAIILHOE MPOEKTUPOBaHUE (PUTYP Ha INIOCKOCTD,
BBITIOJHATH H300paskeHus: GUTYp Ha MIIOCKOCTH;

® CTPOUTH CCUCHHUA MHOT'OI'PaAHHHUKOB PA3IMYHBIMH METOJAaMM, BBIIIOJIHATH (BI)IHOCHI)I@) IIJIOCKHEC
YEepTEXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BUJI CBEPXY, COOKY, CHH3Y;



BBIYUCIIATH ILJIOIIAaAN HOBerHOCTefI MHOT'OrpaHHUKOB (HpI/I3Ma, HI/IpaMI/II[a), rCOMCTPHUYCCKUX TCJI
¢ mpuMeHeHueM hopmyIt;

CBOGOIIHO OINICpHUPOBATH IMOHATHUAMU: CUMMCTPUA B IMPOCTPAHCTBC, LCHTP, OCb MU IJIIOCKOCTbH
CUMMETpPHH, IICHTP, OCh U IJIOCKOCTh CAMMETPHH (QUTYPHI,

CBOGOIIHO OIICpHUPOBATH IOHATHAMH, COOTBCTCTBYIOIIMMHU BCKTOpaM MW KOOpJAWHAaTaM B
MIPOCTPAHCTBE;

BBITIOJIHATH Z[GFICTBHSI Haa BEKTOpaMU,

pelaTh 3a1a4u Ha JI0Ka3aTeIbCTBO MATEMATHUECKUX OTHOIICHHUA M HAXOXKJICHUE TeOMETPUICCKIX
BEJIMYHH, TIPUMEHSISI H3BECTHBIC METO/IbI TP PEHICHUU MAaTEeMAaTUYEeCKUX 3aJ1ad IMOBBIIICHHOTO U
BBICOKOT'O YPOBHSI CJIIOXKHOCTH;

IIPUMEHATH MPOCTEHIINE IPOrPAMMHBIE CPEIICTBA U AJIEKTPOHHO-KOMMYHHKAIMOHHBIE CUCTEMBI
MIPH PEIICHUN CTEPEOMETPUICCKIX 33]1aY;

U3BJIICKaTh, IPEOOPa30BBIBATE M HWHTEPIPETHPOBATH HH(DOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (DUTYpax, MPEICTABICHHYIO Ha YepTeKaxX U PUCYHKAX;

NPUMEHSTH TIOJTy4YCHHBIC 3HAHUS HA IPAKTUKE: CPABHUBATH U AaHAIIM3UPOBATH PEAIbHBIC CUTYAIIHH,
MNPUMCHATH HU3YYCHHBIC IHOHATUA B nmpomnecce IIOUCKa peicHuA MaTeMaTNn4cCKn
Cc(OPMYJIMPOBAHHOW MPOOJIEMBI, MOJCIHPOBATh PEaJbHBIC CHUTYallMd HA S3bIKE T'€OMETPHH,
UCCIICIOBATh TIOCTPOCHHBIC MOJCIH C HCIOJIb30BAHUEM T'€OMETPHUYECKUX TOHSATHH U TEOPEM,
arrapara anrerLI, peliaTth NPpakKTUYICCKHUEC 3aJa4, CBA3AHHBIC C HAXOXKICHUCM I'COMCTPHUICCKUX
BECJIMYHH;

UMETh TPEACTaBICHUS 00 OCHOBHBIX JTallaX pa3BUTHUS TEOMETPUU KaK COCTaBHOW 4YacTH
(dyHIaMEeHTa pa3BUTHUS TEXHOJIOTHH.

K konmy 11 kiacca o0yyaroniuiicss Hay4uTCs:

CBOOOZHO OIEpPUPOBaTh IOHATHSMH, CBA3aHHBIMU C LWIMHAPUYECKOH, KOHHYECKOM U
cepruieckoil MOBEPXHOCTIIMU, OOBSICHATH CIIOCOOBI MOTY4EHUS;

ONEpUpPOBATh MOHATUSAMH, CBSI3aHHBIMU C TEJIaMU BpALIEHMs: HUWIMHIPOM, KOHYCOM, chepoil u
11apoM;

pacrno3HaBaTh Teja BpalleHusl (WIMHIpP, KOHYC, cepa U map) U OOBSICHITH CIIOCOOBI MOTyUEHU I
TEJ BpAIlCHHUS;

KJIaccu(pUIUpPOBaTh B3aUMHOE PACIOIOKEHHUE CPEPBI U MIIOCKOCTH;

BBIUMCIISATh BEJIUYMHBI 3J€MEHTOB MHOTIOIPAaHHUKOB M TeJl BpallleHus, 0ObEMbI U IUIOIIAIU
MOBEPXHOCTEH MHOTOTPAaHHUKOB U T€J BPAILLICHHsI, TEOMETPUUYECKHUX TeJl C IPUMEHEHUEM (HopMyT;
CBOOOZHO ONEpUPOBATh MOHATUSIMM, CBA3AaHHBIMH C KOMOMHAIUsIMU Tell BpallleHus U
MHOT'OI'PAaHHMKOB: MHOTOIPaHHMK, BIHMCAaHHBIA B cepy M ONMUCAHHBIA OKoino chepsl, chepa,
BIIMCAaHHAsl B MHOTOTPAHHUK WUJIU TEJIO BPAIICHHUS;

BBIUHCIISTH COOTHOIIEHHS MEX/1y TUIOIIA MU TOBEPXHOCTEN 1 00bEMaMHU OTOOHBIX TeET,
u300paxarh H3y4yaemble (QUTYpHI, BBINOJHATH (BBIHOCHBIE) IJIOCKHE YEPTEKU M3 PUCYHKOB
MPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTh CEYEHHUSI TEJI BPaLCHHUS;
U3BJIEKAaTh, WHTEPIPETUPOBATh U TPeoOpazoBbIBaTh MH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTpPUUECKUX PUTypax, MPEJCTABICHHYIO Ha YepTeXaxX U PUCYHKaX;

CBOOOJHO ONEPUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATH ONEpAllMK HaJl BEKTOpaMH;

3aJjaBaTh INIOCKOCTh YPAaBHEHHEM B JIEKapTOBOI crcTeMe KOOpAMHAT;

pelaTe reoMETPUYECKHE 3aJauyld Ha BBIUMCIEHHE YIVIOB MEXKIY MNPSAMBIMH U IUIOCKOCTSIMH,
BBIUMCJIEHUE PACCTOSIHUM OT TOYKM JIO0 IUIOCKOCTH, B LEJIOM, Ha INPUMEHEHUE BEKTOPHO-
KOOPJMHATHOTO METO/1a NIPH PELICHHH;



CBOOOIHO OMEPUPOBATH OHATUSIMHU, CBSI3aHHBIMU C IBUKCHHEM B POCTPAHCTBE, 3HATH CBOMCTBA
JIBIDKCHMI,

BBITIOJHATh U300paKeHHUsI MHOTOTPAHHUKOB M TENl BpAllleHUs IMPU MapauIebHOM TIEPEeHOCe,
LHEHTPaJbHOW CUMMETPUHU, 3EPKAIbHONM CHMMETPHHM, IMPH IOBOPOTE BOKPYT MPSIMOH,
npeoOpa3oBaHus MOI00US;

CTPOUTh CEUEHUSI MHOTOTPAHHMKOB WM TEJ BpAlICHHS: CEUCHHS IWIMHApA (MapauielbHO U
NEPICHIUKYJISIPHO OCH), CEYCHHsI KOHyca (TapasuielbHble OCHOBAHUIO M TMPOXOIAIINE dYepe3
BEpILKHY ), CEUCHHUS 11apa;

UCIIONIb30BAaTh  METOJbl  TOCTPOEHHUS CEYEHM: METOJ CJEeJ0B, METOJ BHYTPEHHETO
MPOEKTUPOBAHUS, METO/]I IEPEeHOCa CEKYIIEH MI0CKOCTH;

JIOKa3bIBaTh T€OMETPUUECKHIE YTBEPKICHHUS;

MPUMEHSTh FreOMeTpuueckie (akThl AJIsl PEIICHUsI CTEPEOMETPUUYECKUX 3a/1a4, IPEANONaraoIux
HECKOJIBKO [IaroB peUIeHHs, €CIH YCIOBUS IPUMEHEHHUS 3a/IaHbl B SBHON U HEIBHOU (hopMme;
pelaTh 33Ja4u Ha JI0Ka3aTeIbCTBO MATEMATUYECKUX OTHOIICHUN M HAX0X/IEHUE T€OMETPHUIECKHIX
BEJIMYUH;

MPUMEHSTh POrPaMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUN
CTEPEOMETPUYECKUX 3a/1a4;

NPUMEHSTh MOJyYeHHbIE 3HAaHUS Ha MpPAKTHUKE: CpPaBHUBATh, AHAIU3UPOBATh U OLEHUBATH
pealibHble CUTyalluH, MPUMEHSATh U3YUYCHHbIC MOHSTHS, TEOPEMbI, CBOWCTBA B MpoOIlecce MOUCKA
pelICHHs MaTeMaTHIeCKU c(hOpMyYTUPOBAHHOM TPOOIEMBI, MOACITUPOBATH PEATbHBIC CUTYAIIMH HA
SI3BIKE TCOMETPUH, HCCIEHOBATh IMOCTPOCHHBIC MOJCIN C HWCHOJIB30BAHUEM TI'€OMETPHYCCKHX
MOHSITHI U TEOPEM, afmapara ajareopsl, pemaTh IPaKTHUYECKHUE 3a/1a4H, CBSI3aHHbIE C HAXOKICHUEM
F€OMETPUUYECKUX BEJINYMH;

UMETh TPEACTABICHUS OO0 OCHOBHBIX JTamax pPa3BUTUS TEOMETPUU KaK COCTAaBHOM YacTH
dbyHIaMeHTa pa3BUTHS TEXHOJIOTHI.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoaensie  Ipaxriieckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
1 BBenenue B ctepeoMeTputo 23 1
9 B3anMHOe pacnionoxeHue npsMbIx B 6 1
MIPOCTPAHCTBE
3 [TapanienbHOCTh MPSAMBIX U MIIOCKOCTEN B 3
MIPOCTPAHCTBE
4 HepneHz[HISmepHocn, MPSIMBIX U 25
IJIOCKOCTEN B MPOCTPAHCTBE
5 VYTIIBl U pacCcTOSHUS 16 1
6 MHororpanHuku 7 1
BexTops! B mpocTpaHcTBE 12
8 HOBTOPGHI/IG, o0o011eHue U cucTeMaTh3anus 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrrpoasmeie  Tpaktaseckue (ungposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypen
1 AHamuTHYECKass TEOMETPHS 15 1
) [ToBTOpeHME, 0606meHPUIe " 15 1
CHUCTEMaTHU3aIUs 3HAHUM
3 O6bEéM MHOTOTpaHHHKA 17
Tena Bpamenus 24
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrkeHus 5 1
7 [ToBTOpeEHwUeE, 0606HI€HI:I€ " 17 9
CHUCTEMaTH3aIUs 3HAHUM
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 8 0







IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
Hara JJIeKTPOHHbIE
Ne H3yYeHHUs Hdara uudgposbie
Tema ypoka
n/n (m1an) U3YYeHU s oOpa3oBaTe/ibHbIE
(paxr) pecypchl
1 OcHoBHbIE TpaBUiia H300paKEHUS HA PUCYHKE TUIOCKOCTH, TapauIeTbHBIX
IPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka
[TonsTHS cTepeoMeTpur: TOUKA, IPsAMasi, INIOCKOCTb, TPOCTPAHCTBO.
2 OcHOBHBIE TIpaBUIIa N300paKEHHSI HA PUCYHKE TUIOCKOCTH, MapajlIeIbHbBIX
IPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka
3 [lonsTHs: nepecekaroluecs MIOCKOCTH, IEpEeCceKaroIuecs npsmast u
IUIOCKOCTb; MOJIYIIPOCTPAHCTBO
4 [TonsiTHst: mepecekaronirecs MIOCKOCTH, IIEPECEKAOINeEcs IpsAMast U
IUIOCKOCTB; MOJIYITPOCTPAHCTBO
5 MHororpaHHuKH, U300pa’keHUe MPOCTEUIINX TPOCTPAHCTBEHHBIX (UTYP,
HECYIIECTBYIOIINUX O0OBEKTOB
6 MHororpaHHuKH, U300pa’keHUe MPOCTEUIINX TPOCTPAHCTBEHHBIX (UTYP,
HECYIIECTBYIOIINX 00bEKTOB
7 AKCHOMBI CTEPEOMETPUHU U NIEPBBIE CIECICTBUS U3 HUX
8 AKCHOMBI CTEPEOMETPUHU U TIEPBBIE CIEACTBUS U3 HUX
9 AKCHOMBI CTEPEOMETPHH U TIepBbIE clieACTBUS U3 HUX. CocoObI 3a1aHus
OPSMBIX H IJIOCKOCTEH B pocTpaHcTBe. O603HAaUEHUS MPSAMBIX U TUIOCKOCTEH
N306paxeHne cedeHunit mupamMuibl, Ky0a v Mpu3Mbl, KOTOPBIE TPOXOJIAT
10 yepe3 ux péopa. MzobpakeHue rnepeceyeHus MoIy4eHHBIX JIOCKOCTEH.

PaCKpaI_HI/IBaHI/Ie MMOCTPOCHHBIX CeUYeHU Ppa3HbIMHU LIBETAMHU




N306paxkenue ceueHuii nupamuabl, KyOa U Mpu3Mbl, KOTOPHIE POXOAST

11 yepe3 ux péopa. M3o0paxeHue nepeceueHust moaydyeHHbIX ITOCKOCTEH.
PackpammBanue MOCTPOCHHBIX CEYCHUM Pa3HBIMU LIBETaMU
N306paxkenue ceueHuit nupamuabl, KyOa U MpU3Mbl, KOTOPHIE POXOAST

12 yepe3 ux péopa. MzobpakeHue nepeceueHus moIy4eHHBIX IIIOCKOCTEH.
PackpamnBanue nocTpOEHHBIX CEYEHUM pa3HbIMU LIBETaMU
N300pakeHue ceueHni mupaMuabl, Kyoa u pU3Mbl, KOTOPbIE IPOXOAAT

13 yepe3 ux péopa. M300paxkeHne nepecedeHns MoaydeHHBIX TIOCKOCTEH.
PackparniBanue nocTpoeHHbIX CEYEHUI pa3HbIMU LIBETaMU

14 Merton ciie10B U1l IOCTPOEHUS CEUEHUI

15 Merton crenoB asis nocTpoeHus ceueHuid. CBOMCTBA MepeceueHuid MPSIMbIX U
IUIOCKOCTER

16 Merton cienoB 1 noctpoeHus ceueHuil. CBOMCTBA IepeceUeHn i NPAMbIX U
IUIOCKOCTER

17 [TocTpoenue ceuenuii B mupamuie, Kyoe 1o TpémM Toukam Ha pEOpax.
Co3ztaHne BBIHOCHBIX YEPTEKEHN U 3aIUCh IarOB IOCTPOCHHUS

18 [TocTpoenue ceuenunii B mupamuie, Kyoe mo Tpém Toukam Ha péopax.
Coznianue BBIHOCHBIX YepTEXKeH U 3alKCh 1aroB NOCTPOEHHUS

19 [Toctpoenue ceuenuii B mupamuie, Kyoe 1o TpémM Toukam Ha pEOpax.
Cozntanue BBIHOCHBIX YepTEXKeH U 3alHCh 11aroB NOCTPOEHHUS

20 [Toctpoenue ceuenuii B mupamuze, Kyoe mo Tpém Toukam Ha péOpax.
Coztanue BBIHOCHBIX YEPTEKEHN U 3aIUCh ILIarOB OCTPOEHHUS

21 [ToBTOpenue nuanumeTpuu: Teopema o MPONOPIHMOHATBHBIX OTPE3KaX.
[Tonobue TpeyroabHUKOB

29 [ToBTOpenue mnanumerpun: Teopema MeHnenas. PacueTsl B ceueHusx Ha
BBIHOCHBIX YepTekax. McTopust pa3BUTHA IIJIaHUMETPUH U CTEPEOMETPUN

23 KonTtponbHas padora "Akcruomsl crepeomerpun. CeueHus"




B3aumnoe pacnosioxkeHue npsiMbIx B IpocTpancTBe. CKpelmBaronecs

24 npsmele. [Ipru3Haku ckpemmBaronmxcs npsaMsix. [lapannensasie npsmMelie B
IIPOCTPAHCTBE
TeopeMa 0 CyILIeCTBOBAHUM U €IMHCTBEHHOCTH IIPSMOM NapaJlJIeIbHOU

25 JTAHHOW MPSIMOM, TPOXOIALIEH YEPE3 TOUKY IMPOCTPAHCTBA U HE JIeXkKALIEH HA
JlaHHOM psiMoi. JleMMa 0 nepeceyeHun napajuieabHbIX MPSAMBIX IINIOCKOCTBIO

26 [TapannenbHOCTB Tpex NpsMbIX. TeopeMa o TpEX napaIebHbIX IPSIMBIX.
TeopeMa 0 CKpeMBaOIMUXCS MPSMBIX

97 [TapannensHoe npoekTrpoBanre. OCHOBHBIE CBOICTBA MAPAILIEIBHOTO
npoekTtupoBanus. V3o00paxenne pa3HbiX GUTYp B MapalIeIbHON MPOSKIIUU

28 LlenTpanbHas npoekuus. Yroy ¢ COHANpaBJIEHHBIMA CTOPOHAMH. YTOJ MEXKIY
MPSIMBIMU

29 3ajaun Ha JOKA3aTebCTBO U UCCIIE0BAHNE, CBSI3aHHbBIE C PACIIOIOKEHUEM
IPSIMBIX B IPOCTPAHCTBE
[TonsiTHsI: MapayIeNbHOCTh NPSMOM U IIJIOCKOCTH B MpocTpaHCTBe. [Ipu3Hak

30 NapauIeIbHOCTH MPSIMON U TNIOCKOCTH. CBONCTBA NapajlIeIbHOCTH IPSIMOM U
IIJIOCKOCTH

31 I'eomerprueckue 3a1a4n Ha BBIYUCIICHUE U 1I0KA3aTENBCTBO, CBSI3aHHBIE C
MapaJJIEIbHOCTBIO MIPSMBIX U IIJIOCKOCTEM B IPOCTPAHCTBE

32 [TocTpoeHue ceueHns, MPOXOASAIIETO Yepe3 JaHHYIO IPSIMYIO Ha YEPTEKE U
MapasuIeIbHOTO JPYTror NpaMoil. Pacuér oTHoOmeHnI

33 [MapannenbHas nNpoekys, IPUMEHEHUE IS TOCTPOSHHsI CeueHul Kyba u
napauienenunena. CBoicTBa napaieenumnesa U Npu3Mbl

34 [TapannenpHble IockocTr. [Ipu3Haku napamienbHOCTH IBYX INIOCKOCTEN

35 TeopeMa 0 mapayIeIbHOCTH U €JUHCTBEHHOCTH IIOCKOCTH, IPOXOIALIEN
4yepe3 TOUKY, He IIPUHAMIEKAILYIO JaHHOU IIJIOCKOCTH U CIIEACTBUSA U3 HEE

36 CBolicTBa napajuieabHbIX MNIOCKOCTEN: O MAPAJIIIEIBHOCTH MPSAMBIX

[IEPECEUCHMS TIPU NIEPECCYCHUH ABYX MapaJUIEIbHBIX IIJIOCKOCTEN TpeThen




CBoiicTBa mapaieNbHbIX MJIOCKOCTEH: 00 OTpe3Kax MmapauieIbHbIX MPSIMBIX,

37 3aKIIFIOYEHHBIX MEX/1y MapajuleIbHbIMU IIJIOCKOCTSAMU; O IIEPECEUCHUN
IpAMOM ¢ AByMS MapajuleIbHbIMU MJIOCKOCTSAMU

38 [ToBTopenue: Teopema [Mudaropa Ha mmockoctu

39 [ToBTOpEHME: TPUTOHOMETPHUS IPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40 CpoticTBa Ky0a U IPSIMOYTOJILHOTO Tapaslieenuie/a

41 Boruncnenue JUIMH OTPE3KOB B KyOe U MPSMOYTOJILHOM Hapaliesienune1e

42 [IepnieHIMKyYIAPHOCTH NPSAMOM U IIIOCKOCTH. [IpH3HaK nepneHuKyIsspHOCTH
IIPSIMOM U INIOCKOCTH

43 [TepnieHIMKYIAPHOCTD MPSIMOM U TIOCKOCTH. [IpH3HaK nepreHuKyIIpHOCTH
IIPSIMOM M INIOCKOCTH

44 Teopema o Cyl1ecTBOBaHUU U €IMHCTBEHHOCTH MPSIMOM, IPOXOAsIIEH uepes
TOYKY NPOCTPAHCTBA U MEPHEHIUKYIAPHOM K MJIOCKOCTH

45 [TnockocTH M epIeHANKYIISIPHBIE UM MTPSIMbIE B MHOTOTpaHHHKaX

46 [TnockocT U NepreHANKYIIpHbIE UM PSIMbIE B MHOTOI'paHHHKaX

47 [eprienaukynsip u HakIoHHas. [TocTpoeHne nepneHIuKyIIsIpa U3 TOYKH Ha
IpSAMYIO

48 [eprienaukymsip 1 HakoHHas. [TocTpoeHue nepreHANKyIsIpa U3 TOYKH Ha
PSMYTO

49 Teopema o Tpéx nepneHAnKyIgpax (npsimast 1 oOpaTHast)

50 Teopema o Tpéx nepneHAuKyIspax (mpsimasi u oopaTHas)

51 VYron Mexy CKpelBaroIuMUCs PSIMBbIMU

59 [Tonck nepreHANKYISAPHBIX TPSIMBIX C TOMOIIBIO MEPIICHAUKYISIPHBIX
IUIOCKOCTER

53 OpToroHanbHO€ IPOEKTUPOBAHNE

54 [Toctpoenue ceuenuii kyba, IpU3Mbl, TPABUIBHOM MUPAMUIBI C TOMOIIBIO

OPTOTOHAJILHOM IIPOEKIIUU




[Toctpoenue cedenuii Kyoa, mpU3Mbl, IPABUIBHOIN MUPAMHIBI C TIOMOIIBIO

> OpPTOTrOHAJILHOU MPOEKINH

56 CummeTpusi B IPOCTPAHCTBE OTHOCUTEINIBHO TiockocTh. [lnockoctu
CUMMETPUI B MHOTOTpaHHHUKaX

57 [Tpu3Hak neprneHIuKyIAPHOCTH IPSIMON U TUNIOCKOCTH KaK CIIEACTBHE
CUMMETpUU

58 [IpaBusibHBIE MHOTOIPaHHUKHU. PacyéT paccTOSHUN OT TOYKH 10 TUNIOCKOCTH

59 [TpaBriIbHBIE MHOTOIpaHHUKH. Pacd€r paccTosHUM OT TOYKHU A0 IUVIOCKOCTH

60 CriocoObI ONyCTUTh MEPIIEHAUKYIISIPBI: CAMMETPHS, CIIBUT TOYKH TIO
napasuieibHON psMoi

61 CnBur no HenapamieabHON IPSIMON, U3MEHEHUE PacCTOSHUMN

62 KonrponbHas padora "B3anMHoe pacnoyiokeHHe IPSIMbIX U IIJIOCKOCTEN B
npocTtpaHcTBe"

63 [ToBTOpEHUE: Yyroa Mexay NpsIMbIMU Ha TJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIBHUKE, TEOpEMa KOCUHYCOB

64 [ToBTOpEHME: Yron MEXAY CKPEIINBAOINMUCS IPSIMBIMU B IIPOCTPAHCTBE

65 I'eomeTpryeckue METOABI BEIUNCICHUS YIJIa MEX Ty NIPSMBIMH B
MHOTOTpaHHHUKaX

66 JIByrpansbiii yros. CBOMCTBO JIMHEWHBIX YIJIOB JBYTPAaHHOIO yria

67 [TepnienquKysipHbIE MII0CKOCTH. CBOMCTBA B3aUMHO MEPIEHIUKYIISIPHBIX
IJIOCKOCTER

68 [Ipu3Hak nepneHauKyJIIPHOCTH TUIOCKOCTEN; TeopeMa O IPsIMOM
IIEPECEUEHMS IBYX IIJIOCKOCTEN MEPIEHINKYIISIPHBIX TPETHEHN MIOCKOCTH

69 [IpstMoyTONBbHBIN Napaienenunes; Kyo; n3MepeHus, CBoUcTBa
MIPSIMOYTOJIBHOTO MapasulelIeNIe1a

70 Teopema 0 AMaroHany NPsSMOYTOJBHOTO MAapaJUIENENNIENa U CIEACTBUE U3

Heé




CrepeomeTpuyueckue U NIpUKIaAHbIC 33/1a4H, CBA3aHHBIE CO B3AUMHBIM

& PAcIIOIOKEHHEM IPSAMBIX M IIJIOCKOCTH

7 [ToBTOpEHME: CKpeLMBarOLUeECs NPSIMbIE, TapaJlJIeNIbHbIE INIOCKOCTU B
CTaH/IapTHBIX MHOT'OIPaHHUKAX

73 [Tapa nmapamienbHbIX IOCKOCTEH Ha CKPELIMBAIOIUXCS IPSIMBIX, pACCTOSIHUE
MEXY CKPELIMBAOIUMUCS MPSIMBIMU B ITPOCTBIX CUTYALMIX

74 PaccrosiHre OT TOYKH 10 IIIOCKOCTH, paCCTOSTHUE OT MPSIMOM 110 TIIOCKOCTH

75 Boruncnenue paccTosIHUNA MEXY CKPELIMBAIOIIUMUCS MPSIMBIMH € TIOMOILBIO
NEPIEHIUKYJISIPHON MJIOCKOCTH

76 TpéxrpanHblil yroji, HepaBeHCTBa AJIs TPEXI'PaHHBIX yIioB. Teopema
[Tudaropa, TeopemMbl KOCUHYCOB U CUHYCOB JUIsl TPEXTPAHHOIO yIJia

77 DneMeHTHI CPEPUIECKOI TeOMETPUU: T€0IC3NICCKIEC JTMHIH Ha 3eMIie

78 KonTponbnas pabota "Yrisl u paccTostHUS"

79 Cucrtemaru3zanus 3HaHUK "MHOTOTpaHHUK U €T0 SJIEMEHTHI"

80 ITupamuga. Bunsl nupamua. [IpaBunsHas nupamuaa

81 [Ipusma. IIpamas u HaknoHHas npusMsl. [IpaBriibHas npusma

82 [Tpsmoii napasnenenunesn, NpSAMOYTOJIBHBIN apajlieNnenumnes], Kyo

83 Brinykisle MHOrorpaHHuku. Teopema Ditnepa

84 Beinykisle MHOrOorpanauku. Teopema Oinepa. [IpaBuibHble U
MOJTyPaBUIIbHbIE MHOTOTPAaHHUKHU

85 KonTtponbHas padora "MHororpaHHUKH"

86 [ToHsATHE BEKTOpa HA IJIOCKOCTH M B TPOCTPAHCTBE

87 CyMMa BEKTOpPOB

88 Pa3zHoCTh BekTOpOB

89 [IpaBuno napamnenenunena

90 YMHOKEHHE BEKTOpa Ha YHCIIO0




Paznoxxenne BekTopa 1o 6azucy TpéX BEKTOPOB, HE JICKAIIUX B OJTHOM

91
TUIOCKOCTH
92 CkansipHoe mpou3BeACHUE
93 Brruuciienue yria Mexy BEKTOpaMH B IPOCTPAHCTBE
94 [Ipocrteiimme 3agaun ¢ BEKTOpaMu
95 [Ipocreiimue 3a1aun ¢ BEKTOpaMu
96 [Ipocreiimme 3agaun ¢ BEKTOpaMu
97 [Ipocreiimue 3a1aun ¢ BEKTOpaMu
98 O06o001eHrne U cucTeMaTU3alus 3HAaHUN
99 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN
100 Hroroas xouTpoapHas pabora
101 HroroBast kKoHTpoIbHAs paboTa
102 O0o001IeHre U CHCTeMAaTU3alus 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




11 KJIACC

Hara JJIeKTPOHHbIE
Nen/n  Tema ypoka H3yYeHHUs Hdara uudgposbie
(m1an) U3YYeHU s oOpa3oBaTe/ibHbIE
(akr) pecypcebi
1 [ToBTOopenue Tembl "KooparHaThl BEKTOpA Ha MIIOCKOCTH U B MPOCTpPaHCTBE"
2 [ToBTOpenue Tems! "CkansgpHoe pou3BeAeHUE BEKTOPOB"
3 [ToBTOpenue Temsl "Bbruncienne yriia Mexxy BEKTOpaMu B IpocTpaHCcTBE"
4 [ToBTOpEeHHNE TeMbI "YpaBHEHHE IPAMON, IPOXOSIIEH Yepe3 ABe TOUKU"
5 VYpaBHEHUE MIJIOCKOCTH, HOPMaJlb, YPAaBHEHUE IIJIOCKOCTH B OTPE3Kax
6 VYpaBHEHME IJIOCKOCTH, HOPMaJlb, YpPaBHEHHE IIJIOCKOCTH B OTPE3KAX
7 BekropHoe npousBeneHue
8 JInHeliHbIE HEPABEHCTBA, JIMHENHOE POTPaMMHPOBAHNE
9 JIunelinble HEPABEHCTBA, IMHEIHOE MPOTPAMMUPOBAHUE
10 AHaTUTUYECKUE METOIBI pacuéTa yrjia MeX1y IpsIMbIMA B MHOTOTPaHHUKaX
11 AHanMTUYECKHE METObI pacu€Ta yriia MeKy MIOCKOCTSMH B
MHOTOTpaHHUKAX
12 dopMyna pacCTOSTHUA OT TOYKH JI0 TNIOCKOCTU B KOOpPAMHATAX
13 Haxosxnienue paccTostHu# OT TOYKH J0 IJIOCKOCTH B KyOe
14 Haxosxienue pacCcTosIHUM OT TOUKH A0 MJIOCKOCTH B MPABWIBHOW MUPaAMUIE
15 Kontponbras pabota "AHamuTuyeckas reomeTpus”
16 CeueHust MHOTOTPAHHUKOB: CTAH/IAPTHBIE MHOTOTPAHHUKHU
17 CedeHuss MHOTOIPAHHUKOB: METOJ] CJIE0B
18 CeueHurst MHOTOTPAHHUKOB: CTAH/IAPTHBIE MIIOCKOCTH, IEPECEUEHUS TPSAMbBIX
U IIJIOCKOCTEM
19 [TapanyienpHble NpsIMBbIE U MIJIOCKOCTH: NAPAJIJIEIbHBIE CEYEHUS




20

[TapannenpHble IPSMBIE U IUIOCKOCTH: PACYET OTHOLLICHU I

HapannenLHHe IIPAMBIC U TINIOCKOCTHU: YIJIbI MCXKAY CKPECIIUBAOIINMHACA

21
MPSIMBIMH

99 [Neprien UKy ISIpHBIE TIPSMBIC U IDIOCKOCTU: CTAHJAPTHBIC MTaphl
MEPIECHAUKYIISIPHBIX TUIOCKOCTEH U IPSMBIX, CHMMETPHH MHOTOTPaHHUKOB

93 [eprieHAMKyYISIpHBIE TIPSIMBIE U IIOCKOCTU: TEOPEMa O TpeX
MIEPIICHIUKYIISIpax

24 [eprieHAUKYIISIpHBIE TPSAMBIC ¥ IIOCKOCTU: BEIYUCIICHHS JUTUH B
MHOTOTPaHHUKAX

o5 [ToBTOpEHUE: MO I1 MHOTOYTOJIBHUKOB, (POPMYJIBI JJIs TUIOILA/ICH,
COOOpaKEeHHS TIOTO0MS

26 [ToBTOpEHUE: MIIOIA I MHOTOYTOJIBHUKOB, (POPMYIIBI IIs TUTOILA/ICH,
COOOpaKCHHSI TOA00MS

97 [ToBTOpEHME: MIOMIAIN MHOTOYTOJILHUKOB, (DOPMYJIIBI IS TIOIIAEH,
COOOpaKeHHsI TIOJTOOMS

)8 [Tnomaau ceyeHnit MHOTOTPAaHHHUKOB: TIOIIAN IOBEPXHOCTEH, pa3pe3aHus
Ha YacT, COOOpakeHUs MoI00us

29 [lmomaay ceyeHnii MHOTOrpaHHUKOB: TUIONIAM TOBEPXHOCTEMN, pa3pe3aHust
Ha 9acTH, COOOpaxXeHus MoA00us

30 KonTponbnas pabota "[loBTOpeHNE: MHOTOTPAaHHUKH, CEYCHUS
MHOTOTpaHHUKOB"

31 O06BeM Tena. O0BEM MPSIMOYTOJIBHOTO MapajlieNenuesaa

32 3amaun 00 yABOCHHUH Ky0a, 0 KBaJpaType Ky0a; 0 TPUCEKIIUU yTiia

33 CrepeoMeTpuyecKre 3aJauu, CBI3aHHbIE C 00bEMOM MPSIMOYTOJIBHOTO
napajuieNienunena

34 [TpuknagHbIe 3a1a9H, CBSI3aHHBIE C BBIYUCICHHEM 00bEMa MPSMOYTOJIEHOTO

nmapajjicjcnuicaa




35

O0BEM npsAMOI TPU3MBI

CTepeOMeTpI/I‘ieCKI/Ie 3aga4u, CBA3aHHBIC C BBIYHMCIICHUEM 00BEMOB HpHMOﬁ

36
MIPU3MBI

37 [Ipuknannele 3a1a4m, CBsI3aHHBIE C 00BEMOM IPSIMON TTPU3MBI

38 Brrurcnenue 00bEMOB TeIT ¢ TOMOIIBIO OpeeIéHHOro nHTerpaia. OobéM
HAaKJIOHHOH IPU3MBbI

39 Brruucnenue o0bEMOB TeI ¢ MOMOIIIBIO onpeieIEHHOr0 HHTerpaia. Oobém
MUPaMU/IbI

40 ®opmyna 06bpéMa mupamuiel. OTHOIIEHHE 00BEMOB THPAMHEL C OOLTIM
yIJIOM

41 ®opmyna 00bpéMa mupamuiel. OTHOIIEHHE 00BEMOB THPAMHEL C OOLTIM
yIJIOM

42 CrepeoMeTpuuecKue 3aauu, CBI3aHHbIE ¢ 00bEMaMU HAKJIOHHOM MPU3MBI

43 CrepeomeTpHuuecKue 3aa4u, CBsI3aHHbIE C 00BbEMaMU MUPAMU/TBI

44 [Mpuknanueie 3anayn mo Teme "OO0BEMBI TeN", CBA3aHHBIE C 00BEMOM
HaKJIOHHOHM MPU3MBbI

45 [Mpuknanueie 3anaun mo Teme "OO0bEMBI Ten", CBA3aHHBIE C 00bEMOM
MIUPaMU/IBI

46 [Ipumenenne 00bEMOB. BriunciieHne paccTosiHUS 10 TIIOCKOCTH

47 KonrtponbHas padora "O6bEM MHOrorpaHHuka"

48 HunuHapudeckas TOBEPXHOCTh, 00pa3yIoIue MUIUHIPHIESCKON
MMOBEPXHOCTH

49 Humnap. [psmoit kpyroBout nuauHAp. [nomane noBepXxHoCTH HIUIMHAPA

50 Konnyeckas moBepxHOCTh, 00pa3yrole KoHnYecKoi noBepxnoctu. Konyc

51 CeueHure KOHyca IIOCKOCThIO, TapaJLJIEIbHON MITIOCKOCTH OCHOBAHMS

52 VYceuénnsblil konyc. M300paxeHne KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomaae 60KOBOI MOBEPXHOCTH | IMOJTHOM MOBEPXHOCTH KOHYCa




54

[Tnomans 60KOBOI MOBEPXHOCTH U MOJHOM MOBEPXHOCTH KOHYCA

CTepeOMeTpI/I‘{eCKI/Ie 3aJa4Mu Ha J0Ka3aTCJIbCTBO U BbIYHUCIICHUC,

> MOCTPOCHUEM CEUSHHH WINHAPA, KOHYCa

56 CrepeomeTpHuyecKue 3aJaud Ha JOKAa3aTelbCTBO U BBIUUCICHHE,
IIOCTPOCHUEM CEUEHHUH INHAPA, KOHyCca

o7 IIpukitaguele 3aa4m, CBSI3aHHbIE C LIUIMHIAPOM

58 [IpuknaaHble 3a1a4u, CBSI3aHHbIE C LIUIMHIPOM

59 Cdepa u map

50 Ilepeceuenue cepsl 1 1apa ¢ mwiockocThro. Kacanue mapa u chepst
IUIOCKOCTBIO. By u n3obpaxenue mapa

61 Ilepeceuenue cepsl 1 1mapa ¢ mwiockocThro. Kacanue mapa u chepst
IUIOCKOCTBIO. By u n3o6paxenue mapa

62 VYpasaenune chepsl. [Ltomans chepsl u e€ qacre

63 Cummerpus cheps! 1 mapa

64 CrepeoMeTpHuyecKre 3aaui Ha JOKA3aTeIbCTBO U BEIYMCIICHHE, CBSI3aHHBIE
co cepoii U mapom, TOCTPOSHHEM UX CEUEHHH TIOCKOCTHIO

65 CrepeoMeTpHuyecKHe 3aJjaul Ha JOKa3aTelbCTBO U BEIUMCICHHE, CBSI3aHHbBIE
co cepoii U mapom, MOCTPOSHHUEM UX CEUECHHUH TIOCKOCTHIO

66 [Ipuknannelie 3a1a4m, CBsI3aHHBIE CO c(hepoid U MapoM

67 [ToBTOpEHUE: OKPYKHOCTH HA TUIOCKOCTH, BEIYUCICHHS B OKPY>KHOCTH,
CTaHJapTHBIE TTOT00US

68 Paznuunble KOMOMHAIIMY TEJ BpAIleHUs] © MHOTOTPaHHUKOB

69 3amaun o Teme "Tena ¥ MOBEPXHOCTH BpameHus "

70 3anaun o Teme "Tena ¥ MOBEPXHOCTH BpalleHUs"

71 KonTponbHas padota "Tena u moBepXHOCTH BpalieHUs "

12 O6béM umuHIpa. Teopema 06 00bEME PSIMOTO UITHUHAPA




Brruncnenue 00bEMOB TeIT ¢ TOMOIIBIO OpeieéHHOro naTerpana. OobéM

73
KOHYyca

74 [Tnomaau 60KOBOM U MOTHOM MOBEPXHOCTU KOHYCA

75 CrepeoMeTpuyecKre 3aJjauu, CBA3aHHbIE C BBIYMCICHUEM 00bEMOB
LWINHAPA, KOHyCa

76 [Tpuknaaneie 3agaun o TeMe "OO0BbEMBI U IO TOBEpXHOCTEH Ten"
O06béM m1apa u mapoBoro cexkropa. Teopema 00 o0bEMe mapa. [Tnomane

77 cdepsrl. CTepeoMeTpUyecKHe 3aauu, CBSI3aHHbIE C BBIYMCICHUEM 00bEMOB
11apa, apoBOro CErMEHTa U IIapOBOI'0 CEKTOpa
[Tpuknagueie 3agaun 1mo Teme "OO0BEMBI TeN", CBA3aHHBIC ¢ 00BEMOM IIapa U

78 iomazabio cepsl. COOTHOIIEHUS MEXTYy IJIOLIA MU TOBEPXHOCTEH U
00bEMaMU TOIO0HBIX TEJT
[TomoGHBIE TeNa B mpocTpaHcTBe. M3mMenenne oobEma rpu mogoouu.

79 CrepeomeTpHuuecKue 3aJa4u, CBSI3aHHBIE C BEIUUCICHUEM 00BEMOB Tell U
IUIOIIaJiel MoBepXHOCTEN

80 KonTponbrast padota "ITnomanam moBepXHOCTH U 00BEMBI KPYTIIBIX T

81 JiBrokeHus npoctpancTBa. OTobpaskeHus. [IBI)KEHUS U paBEeHCTBO QUTYD.
OOu1ue cBoiicTBa IBUKEHUN

82 Buas! nBrkeHuni: mapajuieabHbIN IEPEHOC, IIGHTPaJ'II)HaSI CUMMETpPHUS,
3epKaJIbHasi CHMMETPHSI, IOBOPOT BOKPYT MPSMOU

83 [IpeoOpaszoBanus nogodus. [psamas u chepa Ditnepa

84 I'eomeTpuueckue 3a1aun Ha MPUMEHEHHNE JIBIKEHUS

85 KonTponbnas pabora "BekTops! B mpocTpancTse”
O6o06maromnee nosropenue 11 mousaTuit u MeToaoB Kypca reomerpun 10-11

86 KJIaCCOB, cucTeMaru3aius 3HaHui: "[lapamienbHOCTh IPSAMBIX U IJIOCKOCTEN
B ITpocTpaHcTBe"

87 Ob6o61matomiee nopropenue 11 nonsruii u meroaoB kypca reomerpun 10-11

KJIaCCOB, CUCTeMaTHh3alus 3HaHuii: "BekTopsl B mpocTpaHcTse"




O6o6maromee nosropenue 11 mousTuit u MeToaoB Kypca reomerpun 10-11

88 KJIaCCOB, CUCTeMaTHh3alus 3HaHuii: "BekTopsl B mpocTpaHcTse"

89 O6o6maromee nosropenue 11 mousTuit u MeTonoB Kypca reomerpun 10-11
KJIaCCOB, CUCTeMaTH3alus 3HaHui: "O0beM MHOTOrpaHHUKA"

90 O6o6maromiee moTopenue 11 moHaTuit 1 MeToa0B Kypca reomerpun 10-11
KJIaCCOB, cucTeMaTtu3alus 3Hanui: "O0beM MHOTOrpaHHHKA"
O6o6maromee nmosTopenue 11 mousTuit m MeTomoB Kypca reomerpun 10-11

91 KJIACCOB, cucTemMaru3aius 3Hanuii: "[1nomanu noBepXxHOCTH U 0ObEMBI
KpyrJibix Ten"

O6o6maromee nmosTopenue 11 monsTuit u MeTomoB Kypca reomerpun 10-11

92 KJIaCCOB, cMCTeMaTu3aus 3Hanui: "[1nommaay moBepXxHOCTH U 00BEMBI
KpYyTibIX Ten"

93 HroroBas koHTposbHas paboTa

94 WroroBas koHTpoJsibHAs paboTa

95 [ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AIIHNS 3HAHUM

96 HcTopus pa3BUTHS CTEPEOMETPUH KaK HAyKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUH

97 HcTopus pa3BUTHS CTEPEOMETPUHN KaK HAYKU U €€ pOJIb B pa3BUTHU
COBPEMEHHBIX HHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

08 HcTopus pa3BUTHS CTEPEOMETPUH KaK HAyKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUH

99 Hctopus pa3BUTHS CTEPEOMETPUHN KaK HAyKU U €€ poJib B pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOIOTUH

100 HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ pOJIb B pa3BUTHHU
COBPEMEHHBIX HH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOIOTHI

101 HcTtopus pa3BUTHS CTEPEOMETPUHN KaK HAyKU U €€ poJib B pa3BUTUU

COBPCMCHHBIX MHKCHCPHLIX U KOMIIBIOTCPHBIX TEXHOJIOT Uit
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Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€ POJIb B Pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

MaremaTuka: anredpa 1 Hayaja MaTeMaTH4eCKOTo aHanusa, reomerpus. ['eomerpus, 10-11
knaccel/ JI.C.Atanacsia byty3oB B.®., mox penakuueit CagoBaudero B.A., AkunonepHoe
obmectBo «M3natenscTBO «IIpocBemnieHue

METOIAUYECKHUE MATEPHUAJIBI 1JI51 YYUTEJIA

I'eometpus, 10-11 kimaccer Metonunueckoe nocodue/ JI.C.Atanacsa byty3os B.®., (6a30BbIii
yIIyOJICeHHBIN YPOBHH)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET

https://resh.edu.ru
https://www.yaklass.ru/
https://uchi.ru/
http://www.fcior.edu.ru
http://www.school-collection.edu.ru






