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MNOACHUTEJIBHAA 3AIINCKA

I'eomerpust siBrsieTCst OAHUM U3 0a30BBIX KypCOB HAa YPOBHE CpPEIHETO 00IIero oOpa3oBaHus, TaK KaK
obecrieunBaeT BO3MOXHOCTh M3YUYEHUS TUCHUILIINH €CTECTBEHHO-HAYYHON HANPABJICHHOCTU U MPEIMETOB
TyMaHUTapHOro mukia. [lOoCKONbKYy JOrHMuYeckoe MbllUieHHe, ¢GopMUpyeMoe TpH  H3y4YeHUHU
00y4aroIMMUCS MOHATHHHBIX OCHOB T€OMETPUHU, MPH JO0KA3ATEIBCTBE TEOPEM U MOCTPOCHHUM LIETIOUKH
JIOTUYECKUX YTBEPXKICHUM TMPU PEIICHHH T€OMETPUYECKUX 3a]ady, YMEHHUE BBIIBUTaTh W ONPOBEpPraTh
TUIOTE3bl HEMOCPEICTBEHHO MCIIONb3YIOTCS IMPU PELICHUM 337ad E€CTECTBEHHO-HAYYHOr'O LHMKJA, B
YaCTHOCTH (PU3UYECKUX 3a]1a4.

Llenp ocBOeHHUs MporpaMMbl yueOHOro Kypca «l'eomeTpus» Ha yriIyOJIEHHOM YpOBHE — pa3BUTHE
WHAUBUAYAIbHBIX CIIOCOOHOCTEH OOydalomuxcsi MNpU HU3YYEHHH TEeOMETPHH, KaK COCTaBISIOLICH
npeaMeTHoM obsactu «MaremaTuka 1 nHQOpMaTHKay depe3 o0ecrieueHue BOZMOKHOCTH TIPUOOPETCHUS 1
UCTIOJIB30BaHUsl OoJiee TIYyOOKHX T€OMETPUYECKHX 3HAHWHA W JCHCTBHUH, CHenU(PUUHBIX T€OMETPUH, U
HEOOXOJUMBIX MJI1 YCHEIIHOTO MpOo(hecCHOHATBFHOTO OO0pa30BaHMsS, CBSI3AaHHOTO C HCIOJIb30BaHHUEM
MaTEeMaTHKH.

[IpuoputeTHpiMU 3a7auaMu Kypca TE€OMETPUM Ha YIIyOJIEHHOM YpPOBHE, PACIIUPSIOMIUMH |
YCHJIMBAIOIIUMU Kypc 0a30BOT0 YPOBHS, SBISIOTCS:

paciuiupeHre MpPEJCTaBICHUsS O TEeOMETPUU KaK YacTH MHUPOBOH KyIbTypbl W (OpMHUPOBAaHHE
OCO3HAHUS B3aUMOCBS3U T€OMETPUU C OKPYKAIOIIUM MUPOM;

(dbopMUpOBaHUE MPEACTABICHUS O IPOCTPAHCTBEHHBIX (PUTypax KaK O BAKHCHIINX MATEMATHUECKUX
MOJICNIAIX, IIO3BOJIAIONIMX OIKUCHIBAaTh M W3y4yaTh pa3HbIC SBIEHUS OKPYXKAIOIIEr0 MHUpa, 3HAHHE
MNOHITUIHOTO ammapaTta 1o paszaeny «CtepeoMeTpus» yueOHOTO Kypca T€OMETPUH;

dbopMupoBaHUe yMEHHS BJIaJeTh OCHOBHBIMU MOHITHSIMH O TMPOCTPAHCTBEHHBIX (UTYpax U HUX
OCHOBHBIMH CBOWCTBaMH, 3HAHHE TeopeM, (OpMyll M YMEHUE HX IMPUMEHSITh, YMEHHUS JOKa3bIBaTh
TEOPEMBI U HaXOJIUTh HECTAHIAPTHBIE CIIOCOOBI PEIlICHUs 3a/1a4;

dbopMupoBaHHe YMEHHUS Paclo3HABaTh HAa YepPTEkaxX, MOACIAX U B pealbHOM MHpPE MHOTOTPAHHUKH
Y TeJa BPalLlEHUsl, KOHCTPYHPOBATh FT€OMETPUUECKUE MOJIEIH;

dbopMUpOBaHHE TIOHMMAHHUS BO3MOXXHOCTH aKCHOMATHYECKOTO TIOCTPOSHUS MAaTeMAaTHYECKUX
Teopuit, popMUPOBaHNE TOHUMAHUS POJIM aKCHOMATUKHU IIPU MTPOBEICHUU PACCYKICHHI;

dbopMupoBaHHe yMEHUS BIJeTh METOJAMHU JOKAa3aTeNbCTB U AITOPUTMOB PEIICHUS, YMEHHUS UX
MPUMEHSATH, IPOBOJIUTH JIOKA3aTEIbHbIE PACCYKICHHUS B XOJI€ PEIICHUs CTEPEOMETPUUECKUX 3a]1a4 U 3a7a4
C TPAKTUYECKUM COJepKaHueM, (OPMHUPOBAHUE TPEACTABICHUS O HEOOXOAMMOCTH JO0KA3aTEIbCTB MpPHU
000CHOBAaHUM MAaTEMATUYECKUX YTBEPKACHUH U POJM AKCHOMATHKHA B TMPOBEIACHUU JIETyKTUBHBIX
PacCCyXICHHUI;

pa3BUTHE U COBEPIICHCTBOBAHHE MHTEIUIEKTYAJIbHBIX U TBOPUYECKUX CHOCOOHOCTEH O0ydarommxcs,
MO3HABATEIbHOW AaKTUBHOCTH, HCCIIEOBATEILCKUX YMEHHM, KPUTUYHOCTH MBIIUICHUS, WHTEpeca K
W3YYEHUIO0 TEOMETPUH,

dbopmupoBanrue (HYHKIHOHAIBHON TPaMOTHOCTH, PEIEBAHTHOM TN€OMETPUH: YMEHHUS Paclo3HaBaTh
MPOSIBIICHUSI TEOMETPUUYECKUX TMOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEaJbHBIX KU3HECHHBIX
CUTYaIUsAX U MPU U3YUYCHUH JIPYTUX YUYEOHBIX MPEIMETOB, IPOSBICHUS 3aBUCUMOCTEN 1 3aKOHOMEPHOCTEH,
MOJICIMPOBAHUS  PEAJbHBIX  CUTYyalldd, HCCIEAOBaHUS TOCTPOCHHBIX MOJENEH, HWHTEepIpeTalnu
MOJIyY€HHBIX PE3YJIbTATOB.

OCHOBHBIMHU cOZEpKATENBHBIMH JIMHUAMU Yy4deOHOro kypca «leomerpusi» B 10-11 xmaccax
ABISIIOTCA: «IIpsIMBIE M TUIOCKOCTH B IIPOCTPAHCTBE», «MHOrorpaHHuKkm», «Tena Bpamenus», «BekTopsl u
KOOPJIMHATHI B IPOCTPAHCTBEY, «JIBU)KEHUS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo DPI'OC COO TpeOoBaHME «yMETh ONEPUPOBATH MOHITHSIMUY,
pElIeBaHTHBIMH T€OMETpUU Ha YriyonéHHoMm ypoBHe oOyueHuss B 10—11 kiaccax, OTHOCHUTCS KO BCEM



COJIepKaTeIbHBIM JIMHUAM y4yeOHOro Kypca, a (OpMHUpPOBAHHME JIOTHUYECKHX YMEHHUU paclpeaemnsieTcss He
TOJIBKO 10 COJAEpKAaTeJIbHBIM JIMHUSAM, HO W 10 rojgam oOyuenusa. Conepkanue o00pazoBaHus,
COOTBETCTBYIOIIEE TPEIMETHBIM pe3yiabTaraM ocBoeHHs DenepaiabHON  pabodell  MPOTrpaMMBL,
pacrpeei€HHbBIM 110 ToJlaM O0y4YeHHUsI, CTPYKTYPHUPOBAHO TaKMM 0Opa3oM, YTOOBI KO BCEM OCHOBHBIM,
MPUHIMITHAIBHBIM BOMpocaM oOydaromuecs oOpalainch HEOAHOKPATHO. DTO MO3BOJISIET OPraHU30BaTh
OBJIaJICHUE TEOMETPUYECKHUMH TOHATUSMU U HaBBIKAMH IOCJIEIOBATENIbHO M TOCTYMATENbHO, C
COONIIO/ICHHEM TPUHIIMIIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHHWS BKIIOYAaTh B OOIIYI0 CHCTEMY
TEOMETPUYECKUX TMPEJCTaBICHUH O00ydJarommxcsi, pacmmpsisi u yrayomss e€, oOpasys NpodYHBIC
MHO>KECTBEHHBIE CBS3H.

[Tepexon k U3y4EHHUIO T€OMETPUH Ha YIITyOJIEHHOM ypOBHE MO3BOJISET:

co3matb  ycioBus ans  guddepeHnuanuu  00ydeHHUsS, MOCTPOCHUS  MHIWBUIYaTbHBIX
00pa3oBaTeNbHBIX NpPOTpaMM, OOECHeYuTh YrIyONEHHOE H3YYCHHE T'€OMETPUH KaK COCTaBISIOMICH
yuebHoro npeamera «MareMaTukay;

MOJTOTOBUTH OOYYAIOMIMXCS K MPOJOJDKEHUIO M3yYeHUS MaTeMaTUKU C y4&€TOM BbIOOpa Oymyineit
npodeccuu, odbecneurBas IPeeMCTBEHHOCTh MEKIY OOIINM H MPO(EeCCHOHATEHBIM 00pa30BaHHEM.

Ha m3ydenue yuebHOro Kypca «l'eomerpus» Ha yriayOonéHHOM ypoBHe otBoautcs 204 waca: B 10
kiacce — 102 yaca (3 yaca B Heneno), B 11 ximacce — 102 yaca (3 yaca B HEACIIO).



COJEP)KAHUE OBYYEHUA
10 KUIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHUA cTepeoMeTpuH. Touka, mpsiMas, IUIOCKOCTb, HpocTpaHcTBO. IlloHsTHE 00
AKCMOMAaTHYECKOM IIOCTPOCHHUH CTEPEOMETPHUM: AKCHOMBI CTEPEOMETPUH U CICACTBUS U3 HUX.

B3anMmHOe pacnosioKeHue TNpsMBIX B IHPOCTPAHCTBE: IEPECEKAIOIUECs, IapajuIeIbHbIE U
CKpelmuBamomuecs npsmsle. [Ipu3Haku ckpemuBarommxcs Opsmbix. [lapamienbHOCTs NPSAMBIX U
IUIOCKOCTEM B IIPOCTPAHCTBE: NMapajlIe/IbHBIE MPSMBIE B IIPOCTPAHCTBE, NMApAJUIEIBHOCTh TPEX MPSAMBIX,
napajjieIbHOCTh NpsAMOM U 1uiockocTu. [lapannenbHoe M LEHTpalibHOE MPOEKTHPOBAHUE, M300pakeHue
¢uryp. OcHOBHBIE CBOWCTBA MapajUIEIBHOrO NMpOeKTHpoBaHUs. M300paxkeHne ¢uryp B mapajuieinbHOMN
IPOCKUMHU. YTJIbl C COHANPABICHHBIMUA CTOPOHAaMH, YIrojll MEXAYy NIpPSIMBIMM B IIPOCTPAHCTBE.
[TapaymienpHOCTh  IUIOCKOCTEM: IapajuleNbHbIE IUIOCKOCTH, CBOWMCTBAa IapajuIEIbHBIX IIJIOCKOCTEH.
[Ipocreiimme mpocTpaHCTBEHHBIE (GUTYphl Ha IUIOCKOCTH: TETPadAp, MapajuIeienumes, MOCTPOCHHE
CCUYCHHH.

[TeprieHAUKYJIAPHOCTD NPSAMO U INIOCKOCTH: NEPIEHANUKYIISIPHBIE IIPSAMBIE B IPOCTPAHCTBE, IPSIMbIE
napajuleJIbHbIE U NEPIEHIUKYJISIPHBIE K IIJIOCKOCTH, IPU3HAK MEPIEHIANKYJISIPHOCTH IPSAMOM U IIJIOCKOCTH,
TeopeMa O NPAMOM MEePHEHAUKYISIPHOH Mm1ockocTu. OpTOroHaabHOE IpoeKTupoBanue. [lepnenaukymnsap u
HAKJIOHHBIE: PACCTOSHHME OT TOYKM [0 IUIOCKOCTH, PACCTOSIHUE OT MPSIMOU 0 IIIOCKOCTH, MPOEKIMS
¢urypsl Ha MJIOCKOCTh. [lepneHIuKyISIpHOCTh IUIOCKOCTEHM: NpU3HAK MEPHEHIUKYJISIPHOCTH JIBYX
mrockocren. TeopeMa o TpEX NepreHIUKYIIsIpax.

VYTIibl B IPOCTPAHCTBE: Yroj MEXAY IPSIMOW M IUIOCKOCTBIO, IBYTPaHHBIA YIoJl, JINHEHHBIM yroJl
JBYrpaHHoro yria. TpéXrpaHHblil 1 MHOTOrpaHHble yribl. CBOMCTBA MJIOCKUX YII0B MHOIOIPAHHOTO YIJIa.
CBolicTBa IMJIOCKMX M JIBYTPAHHBIX YIJIOB TPEXTPAaHHOro yriia. TeopeMbl KOCHUHYCOB M CHUHYCOB JUIS
TPEXTPAHHOIO yIJIa.

MHOTOrpaHHUKH

Buasl MHOrOrpaHHUKOB, pa3BEPTKA MHOrorpaHHuka. IIpusma: n-yronpHas mnpusma, npsMas Hu
HAaKJIOHHAs Npu3Mbl, OOKOBas M TMOJHAas IOBEPXHOCTb Npu3Mbl. [lapamienenumnesn, npsMOYrojabHbIN
napajuleJenunes u ero ceorcrea. Kpargaiiue myTy Ha MOBEPXHOCTH MHOrorpanHuka. Teopema Oinepa.
ITpoctpancTBenHast Tteopema Iludaropa. Ilupamuna: n-yrosnpbHas nupamuja, HOpaBUiIbHas M ycedEHHas
nupamubl. CBolicTBa pédep M OOKOBBIX IpaHeil MpaBWIIBHON mupamusl. [IpaBuibHbIE MHOTOTPaHHUKU:
IIpaBUJIbHAs IIpU3Ma M IPaBHIIbHAs NHMPAMHJA, IPABWIbHAS TPEYroJbHAs NHUPAMHUAA U IIPaBUIIBHBIN
TeTpa’ip, Ky0. [IpeacraBieHne o npaBuIbHBIX MHOIOI'PAaHHUKAX: OKTA’/Ip, JOJAEKa3Ap U UKOCAIP.

Bbluncnenue 35€MEHTOB MHOIOTPAaHHUKOB: pEOpa, auaroHanu, yriasl. Ilnomaas OGokoBoit
MOBEPXHOCTU M TIOJIHOM IOBEPXHOCTH MPSMOM INpPU3MBI, IJIOLIAJAb OCHOBAHMM, Teopema O OOKOBOIl
MOBEPXHOCTHU MpsiMON mpu3Mbl. [1n01mans 60K0BOI OBEPXHOCTH U MOBEPXHOCTU MPABUIBLHON MUPAMUBbI,
TeopeMa O IJIOUIAA yCEUYEHHON TUPaMUIbI.

CumMMeTpHs B IPOCTPAHCTBE. DJIEMEHTHI CHMMETPHUH NIPaBUIIbHBIX MHOTOTpaHHUKOB. CUMMETpus B
IIPaBUIILHOM MHOTOI'PAaHHMKE: CUMMETpUS NTapajuIeIeuIle1a, CAMMETPHS IIPaBUIIbHBIX IIPU3M, CHMMETPHS
IIPaBUIILHON UPAMU/IBIL.

BexkTopbI M KOOPAUHATHI B IPOCTPAHCTBE

[TonsiTus: BEKTOp B IPOCTPAHCTBE, HYJEBOM BEKTOp, UIMHA HEHYJIEBOIO BEKTOpPA, BEKTOPHI
KOJUIMHEAPHBIE, COHANPABICHHBICE M IPOTUBOIOJIOKHO HAIPABICHHBIE BEKTOpPHI. PaBEHCTBO BEKTOPOB.



JlelicTBUS ¢ BEKTOpaMM: CIOKEHUE U BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXEHHE
BeKkTopa Ha uucio. CBoiicTBa cinoxeHus BeKTOopoB. CBOWCTBAa yMHOXKEHHUsI BeKTOpa Ha yucio. [loHsrue
KOMIUIaHapHble BeKTOpbl. llpu3Hak kommaHapHocTH TpEX BekTopoB. IlpaBuio mnapamienenunena.
Teopema 0 pa3ioXkeHUM BEKTOpa IO TpEM HEKOMIUIaHApHBIM BekTopaM. IIpsmoyronbHas cuctema
KoopauHaT B mpoctpaHcTBe. Koopaunatel BekTopa. CBsi3b MEXIY KOOpAMHAaTaMM BEKTOpa U
KOOpJIMHATaMU TOYEK. YToJI MeXIy BekTopamu. CKalsipHOe ITPOU3BECHNE BEKTOPOB.

11 KUIIACC

Tesa BpameHust

[ToHsATHSA: MUIMHAPUYECKAs: NMOBEPXHOCTh, KOHMYECKAsl MOBEPXHOCTh, cheprueckasi MOBEPXHOCTb,
oOpasyronve mnoBepxHocTed. Tena BpalleHus: LWIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, Mmap.
B3aumHoe pacnosnoxeHue cdepbl M IJIOCKOCTH, KacaTellbHas IIOCKOCTh K cdepe. M3o00paxkeHnue ten
BpallleHus1 Ha MIIOCKOCTU. Pa3BépTka nunuuapa u konyca. CuMmmMerpust cepsl U mapa.

O06Bém. OcHoBHBIE cBOiicTBa 00BEMOB Tell. Teopema 06 06bEME MPAMOYTOJIBLHOI0 Napaiesienunena
u cieactus u3z He€. OObEM MPSIMON U HAKJIOHHOW MPU3MBI, HWJIUHAPA, MUpaMUIbl U KoHyca. O0BEM mapa
U I11apOBOI'0 CETMEHTA.

KomOuHnanuu ten BpaieHus 1 MHOrorpaHHukoB. [Ipru3ma, BoucanHas B IUIMH/DP, OMMCAHHAsI OKOJIO
mwmHapa. [lepecedyenue cdepsl u mapa ¢ miockocteio. Kacanue mapa u cdepsl miockoctbto. [lonstue
MHOTOTpaHHHKA, OTIMCAHHOTO OKOJIO chepbl, chepsl, BIMCAHHONH B MHOTOTPAHHUK WM TEJIO BPAICHHUS.

[Tnomaae MOBEpXHOCTH IIJIMHAPA, KOHYCa, Iomaab chepsl u e€ yacteit. [lomodue B mpocTpaHcTBe.
OTtHomeHne 06EMOB, TUIOIAACH TOBEpXHOCTEH MoK00HBIX Guryp. [IpeodpazoBanue mogo0us, rOMOTETHS.
Pemenue 3a1a4 Ha JIOCKOCTH C MCIIOJIB30BAHUEM CTEPEOMETPUUYECKUX METOIOB.

[TocTpoeHue cedyeHUH MHOTOIPAaHHMKOB M TN BPAIIEHUS: CEUEHHUS IMIMHApa (MapajulelbHO M
NEPIEHIUKYJIIPHO OCH), CEUEHHUs KOHYyca (mapajuielbHble OCHOBAaHUIO M MPOXOJAIIUE Yepe3 BEPLIMHY),
CEUEHHUs IIapa, METOJbl MOCTPOEHHUS CEYEHMI: METOJ CIJIEJ0B, METOJ BHYTPEHHErO NPOEKTUPOBAHUS,
METO/J] IIEPEHOCA CEKYIIEH MIIOCKOCTH.

BexkTopbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTopsl B mpoctpanctse. Onepanuu Haja BekTopaMu. BekTopHoe yMHOXKeHHE BeKTOpoB. CBolcTBa
BEKTOPHOIO0 yMHOX¢cHHMs. [IpsMoyronpHas cucreMa KOOpIMHAT B IpocTpaHcTBe. KoopauHaTel BEKTOpa.
Paznoxenue BexTopa no 6aszucy. KoopimHaTHO-BEKTOPHBINA METOA IIPU PELICHUH T€OMETPUUYECKUX 3ajiau.

JIBHKeHHSI B IPOCTPAHCTBE

JBwxkennst npoctpancTBa. OrtoOpaxkenus. JIpmwkeHus W paBeHCTBO (uryp. OOmme cBolicTBa
JBWKECHUW. Bubl IBM>KEHUI: ITapaJuIeIbHbIN NEPEHOC, LIEHTPAJIbHAs CUMMETPHSI, 3€pKaJIbHAasi CUMMETPHUS,
OBOPOT BOKPYT npsimoii. [IpeobpazoBanus nonodus. [psimas u cdepa Ditnepa.



IIVIAHUPYEMBIE PE3YJBbTATBI OCBOEHHUA YYEBHOI'O KYPCA «T'EOMETPUSD
(YIJIYBJEHHBIN YPOBEHB) HA YPOBHE CPEJHETO OBIIETO OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpasxkaanckoe BocIMTaHHe:

Cc(OPMHUPOBAHHOCTh TPAKIAHCKON MO3ULUHU O0YYaIOLIErocss Kak akTUBHOI'O M OTBETCTBEHHOI'O 4JIEHA
poccuiickoro oOmiecTBa, MNPEACTAaBICHHE O MaTeMaTHUYeCKHMX OCHOBaX ()YHKIMOHUPOBAHUS pa3IMYHBIX
CTPYKTYp, SIBICHUH, TPOLEAYp TpaxJaHCKOro ooOmectBa (BBIOOPHI, OMPOCHl W JIPYroe), yMEHHue
B3alMO/ICIICTBOBATD C COLIMAIbHBIMU MHCTUTYTAMH B COOTBETCTBUHU C UX (PYHKLIHUSAMU U HA3HAYECHUEM;

2) naTpuoTHYecKoe BOCIIMTAHHE:

Cc(OPMHUPOBAHHOCTb POCCUNHCKOM IpaxIaHCKOW WACHTUYHOCTH, YBAXKEHHUS K IPOIIJIOMY U HACTOSILEMY
pOCCHICKON MaTeMaTHKH, II€HHOCTHOE OTHOIIEHHE K JOCTHXKEHMSM pPOCCHUHCKHX MaTeMaTUKOB H
POCCHUICKON MaTeMaTH4ECKOM IIKOJIbI, UCIOJb30BAaHUE ITUX JIOCTHKEHUH B JAPYrUX HayKaX, TEXHOJOTHSX,
cepax IKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HaHHE AYXOBHBIX LIEHHOCTEN pOCCUIICKOr0 Hapoia, CPOPMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMUS,
ATHUYECKOI'0 MOBEJIEHNUS, CBA3aHHOIO C IPAKTUYECKUM NMPUMEHEHHEM JOCTUKEHUI HAyKU U JEeSTEIIbHOCTHIO
y4€HOro, 0OCO3HaHUE JIMYHOTO BKJIA/1a B IOCTPOEHHUE YCTOWYMBOIO Oy IyIIero;

4) acTeTHYECKOE BOCIIUTAHHE:

3CTETUYECKOE OTHOLICHHE K MUPY, BKJIOYasi 3CTETUKY MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH, 00BEKTOB,
3a/la4, pELIEHUM, pacCyKIEHHM, BOCHPUMMYUBOCTb K MAaTEMaTHYECKUM acleKTaM pazJu4HbIX BHJIOB
UCKYCCTBa;

5) pu3nyeckoe BocnUTAHUE:

C(OPMHUPOBAHHOCTh YMEHHs MPUMEHATh MaTeMaTH4YecKHe 3HaHUS B MHTEpecax 3/0pOBOIO H
6e3omacHOr0 00pa3a JKW3HM, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO (30pOBOE IHTAaHHE,
cOaTaHCUPOBAHHBIN PEXHUM 3aHATHA M OTAbIXa, pEryisipHas (u3WdecKas AaKTHBHOCTB), (hu3ndecKoe
COBEPILIECHCTBOBAHUE IIPU 3aHATHIX CIIOPTUBHO-0310POBUTEIBHOMN 1A TEIbHOCTBIO;

6) TpynoBoe BociuTaHue:

TOTOBHOCTb K TpYAY, OCO3HaHHME IICHHOCTH TPYAONIOOWS, HMHTEpeC K pasiIu4yHbM cdepam
npoeCCHOHATBHON NIETEFHOCTH, CBSI3aHHBIM C MAaTEMaTHUKOW U €€ MPUIOKEHUSMH, YMEHUE COBEPIIATh
OCO3HaHHBIN BBIOOP OyayIiei mpodeccun U peanu30BbIBaTh COOCTBEHHbIC )KU3HEHHBIE TIaHbl, TOTOBHOCTh U
CIOCOOHOCTh K MaTeMaTH4ecKOMy OOpa30BaHMIO M CaMOOOpa30BaHUI0 Ha MPOTSDKEHUM BCEHM JKU3HU,
TFOTOBHOCTb K aKTUBHOMY YYaCTHIO B PEIICHUN IPAKTUUECKUX 3a7ja4 MaTeEMaTUUECKO HalpaBIeHHOCTH;

7) 3K0JI0TMYecK0e BOCIIMTAHME:

C(OPMHUPOBAHHOCTb 3KOJIOTUYECKON KyJIbTYpbl, NMOHHMAaHHE BIIUSHUS COLUAIBHO-IKOHOMHUYECKUX
IPOLIECCOB HAa COCTOSHUE NPUPOAHON M COLMAIBHOW Cpelbl, OCO3HAaHUE TIJ00aJbHOIO Xapakrepa
HKOJIOTHYECKUX TPoOIeM, OpHeHTalus Ha MPUMEHEHHE MaTeMaTWYeCKMX 3HAHWUU JUId pelIeHus 3a1ad B
00JIaCTH OKpYKaromel Cpeapl, MJIAaHUPOBAHUE TOCTYINKOB M OIEHKH HMX BO3MOXHBIX IOCIEICTBUH s
OKpY>Karolien cpeabl;

8) HeHHOCTH HAYYHOI0 NO3HAHUS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS HAyKH H
OOIIIECTBEHHOH MPAKTUKH, MIOHUMAHUE MATEMaTHYECKOW HayKH Kak c(epbl 4eIOBEYECKOH AEATeNbHOCTH,
3TanoB €€ pPa3BUTHA W 3HAYMMOCTH JJIsl Pa3BUTHUS LMBUIM3ALMM, OBJAJEHUE S3BIKOM MaTE€MaTUKH U
MaTeMaTUYeCKOM KyNbTypoll KakK CpeICTBOM IO3HAHUSA MHUpA, FOTOBHOCTh OCYLIECTBIATH MPOEKTHYIO WU
HCCIJIEIOBATENbCKYIO JESTENbHOCTh MHIUBUAYAIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI



Ilo3naBaTenbHBIE YHHBepCcAJIbHbIE YUeOHbIe el CTBUS

Ba3zoBble Jloruyeckue aeiicTBus:

BBISIBJISITH M XapaKTEepPHU30BaTh CYIIECTBEHHbIE MPH3HAKA MaTEMaTHYEeCKHX OOBEKTOB, MOHSITHIA,
OTHOIICHUN MEXAY MOHATUSAMH, (POPMYIHpPOBATH OMpEICIICHUs MOHATUHN, YCTaHABIUBATH CYIIECTBEHHBIIN
MPU3HAK KJIacCU(PHUKAMU, OCHOBAHUS I 0000IICHNS 1 CPABHEHUS, KPUTEPUH MPOBOAMMOTO aHAIIN3A;

BOCIIPUHUMATh, (HOPMYITHPOBATH U MPEOOPA30OBBIBATH CYKIACHUS: YTBEPIUTEIbHBIC U OTPHIIATEIILHBIE,
€IMHUYHbIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M W MPOTHBOpeurs B (akTax, MAHHBIX,
HAOJTIOICHUSX U YTBEPKACHUSX, MPEJIaraTh KPUTEPHUH IS BBISIBIICHHS 3aKOHOMEPHOCTEH M IIPOTHBOPEUHNI;

JIeNaTh BBIBOJBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTHKHU, JIETYKTUBHBIX U MHAYKTHUBHBIX YMO3AKIIOUEHUH,
YMO3aKIFOUEHU I 110 aHAJIOTUU;

MPOBOANTh CAMOCTOATEIBHO [OKA3aTelNbCTBA MAaTEMAaTUYECKUX YTBEPXKICHUHN (TmpsMble U  OT
MIPOTUBHOTO), BBICTpauBaTh AapryMEHTAIMIO, NPUBOAWTH MPUMEPhl W KOHTPIPHUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIC CYXKJICHHS H BHIBOJIBI;

BBIOMpATh CIOCO0 perieHus yueOHoil 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB PEIICHUs, BHIOUPATH
Hau0oJee MOAXOAIIUI ¢ YUETOM CAMOCTOSTETIFHO BBIICTICHHBIX KPUTEPHUEB).

Ba3zoBrble uccienoBarenbckue 1eiCTBUS:

HCIO0JIb30BaTh BONPOCHI KaK HCCIIEI0BATEIbCKUI MHCTPYMEHT MO3HAHUA, (OPMYJIUPOBATH BOIPOCHL,
dbukcupyromue MpoTuBOpeyre, mpodiaeMy, ycTaHaBIMBaTh HMCKOMOE W JaHHOEe, (OpMHUPOBATH THUIOTE3Y,
apryMEHTUPOBaTh CBOIO MO3ULIUI0, MHEHUE;

MIPOBOJIUTh CAaMOCTOSITENIbHO CIUIAHUPOBAHHBIA 3KCIEPUMEHT, MCCIEJOBAaHUE IO YCTAHOBIICHUIO
0COOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBIECHUS, NPOIECCa, BBIBICHUIO 3aBHCHMOCTEH MEXIy
00BEKTaMH, SIBICHUSIMH, TIPOIIECCAMH;

CaMOCTOSTENIHO (hOPMYIIUPOBATH OOOOIICHHS U BHIBOJBI IO PE3yJIbTaTaM MPOBEAEHHOTO HAOIIOACHMUS,
HCCIIEIOBaHMS, OIICHUBATh JIOCTOBEPHOCTh MOMYYEHHBIX PE3YyIbTaTOB, BEIBOJIOB U 0000IIEHHUI;

IIPOrHO3UPOBATh BO3MOXHOE Pa3BUTHUE MPOLECCA, @ TAKXKE BBIABUIAThH MIPEIOI0KEHUS O €r0 Pa3BUTUU
B HOBBIX YCJIOBUSIX.

PabGora ¢ undopmanmeii:

BBISBJIATH NeUIIUTHI HHPOPMAIH, JAaHHBIX, HEOOXOAMMBIX JUIsl OTBETa HA BOMPOC W JUISI PEIICHUS
3a/1a4u;

BEIOMpaTh MHPOPMAIUIO U3 MCTOYHHUKOB PA3IUYHBIX THIIOB, aHAJU3UPOBATh, CUCTEMATH3UPOBATH U
MHTEPIPETUPOBATH UHPOPMALIHIO Pa3IMYHBIX BUJIOB U (JOPM MPEACTABICHUS;

CTPYKTYpUpOBaTh HH(OpPMALIMIO, NPEACTaBIATH €€ B pa3IMUHBIX (opmax, HILIIOCTPUPOBATH
rpaduyecku;

OLIEHUBATh HAIEKHOCTh NH(POPMAIIMH IO CAMOCTOSTENLHO C(HOPMYITHUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE yHUBepPCaJIbHbIC YUeOHbIE 1eliCTBUA

Oo0menue:

BOCIIPHHUMATH U ()OPMYITHPOBATH CY>KJCHHUS B COOTBETCTBUH C YCIOBUSIMH U IEISIMHU OOIICHUS, SICHO,
TOYHO, TPAaMOTHO BBbIP@)XaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX M NMHUCBMEHHBIX TEKCTaX, J1aBaTh MOSICHEHUS IO
X0y pelIeHus 3a/1a4l, KOMMEHTUPOBATh [TOJyYEHHbII pe3ysbTar;

B XOJie OOCYXJIEHHs 3aJaBaTh BOIPOCH IO CYHIECTBY OOCYKIaeMOH TEMBbI, MPOOJIEMBI, pemacMoit
3aaa4M, BBICKA3bIBaTh UJCH, HAICIICHHBIC HA IMOUCK PCHICHU, COIMMOCTABIATE CBOU CYXIACHUA C CYKIACHUAMUA
JApYruX Y4YaCTHMKOB Juajiora, OOHapy)XMBaTh pa3jIiMdMe€ U CXOACTBO IO3UIMUI, B KOpPpeKTHOH (opme
(GbopMynMpOBaTh pa3HOTIACHs, CBOM BO3PAKEHUS;

IIPE/ICTaBIIATh PE3yJIbTAThl PELICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIEI0BaHUs, IPOEKTa, CAMOCTOATEIbHO
BBIOMPATh (OPMAT BBICTYIJICHHS C YIETOM 3a]1a4 IPE3CHTAIIMH U OCOOCHHOCTEN ayAUTOPUH.

PeryasiTuBHbBIe yHMBepcalbHbIe y4eOHbIe AeiicTBHSA



Camoopranusanus:

COCTABJISITH IUJIaH, aJTOPUTM pEHICHUs 3a7aud, BbIOMpATh CHOCOO PEHICHHS C YYETOM HUMEHOIIUXCS
pECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh M KOPPEKTHPOBATh BapHAHTHI PEIIEHUN C
y4€TOM HOBOU HH(]OpMALIHH.

CaMOKOHTPOJIb, IMOIIUOHATbHBIH MHTE/IEKT:

BJIQJICTh HAaBBIKAMU TI03HABATEIBLHOM pe(JIeKCMU Kak OCO3HAHUS COBEPIIAEMBIX JEHCTBUM U
MBICITUTENBHBIX MTPOLIECCOB, UX PE3YyIbTATOB, BIaI€Th CIOCOOAMH CaMOIIPOBEPKHU, CAMOKOHTPOJIS Tpoliecca U
pe3ynbTaTta pelieHusl MaTeMaTUYecKoi 3a/1auu;

MPEIBUJICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTH TPU PEIICHUU 33/a4d, BHOCUTH KOPPEKTUBEI B
JeSTEIbHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, JAHHBIX, HAHJCHHBIX OIIMOOK, BRISBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pE3yJIbTaTa IICIM M YCIOBUSAM, OOBSICHATH MPUYHHBI JTOCTHKECHUS WIIN
HEJOCTUKECHHS PE3yIbTATOB JIEATEIbHOCTH, HAXOIUTh OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OMBITY.

CoBMecTHAA 1eTEJIbHOCTh:

MMOHMMATh M HUCIOJB30BaTh MPEUMYIIECCTBA KOMAHIHOW M WHIAMBHIYAJILHOW PabOTHI MPHU PEIICHUU
y4eOHBIX 3a]a4, MPUHUMATh IEJb COBMECTHOW JAEATEeThbHOCTH, IJIAHHPOBATh OPraHMU3AIMI0 COBMECTHOMN
paboThl, pacrpeneisTh BUABI padoT, JOrOBapUBaThHCs, 00CYKAATh MPOLIECC M Pe3yNbTaT padoThl, 0000IIaTh
MHEHHS HECKOJIBKUX JIIOJCH;

y4acTBOBaTh B IPYNIOBBIX (Popmax paboThl (00CYkIeHUs, OOMEH MHEHUH, «MO3TOBBIC IITYPMBD» H
WHBIE), BBIMOIHITH CBOIO YacTh padOThl U KOOPJIMHUPOBATH CBOM JCUCTBUA C JPYTMMU WICHAMU KOMaHJbI,
OLICHUBATh KaueCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHSIM, CPOPMYITUPOBAHHBIM YUACTHUKAMHU
B3aUMO/JICHCTBHA.

IHNPEAMETHBIE PE3YJbTATHBI

K konmy 10 kiacca o0y4aroniuiicss Hay4uTcs:

e CcBOOOJHO ONEPUPOBATH OCHOBHBIMU IOHATUAMHU CTEPEOMETPUH NPHU PEIICHUH 3a/1a4 U IPOBEIECHUI
MaTEeMaTHYECKUX PaCCyKICHUM;

® [IPUMEHSTbh AKCHOMBI CTEPEOMETPUHU U CIECICTBUS U3 HUX NIPH PELICHUH T'€OMETPHUUECKUX 3aj1ay;

e KJjaccu(UUUPOBATh B3aUMHOE pACHOJOXKEHHE IMpsMbIX B IPOCTPAHCTBE, IUIOCKOCTEH B
IIPOCTPAHCTBE, MPSAMBIX U IUNIOCKOCTEH B IPOCTPAHCTBE;

e CcBOOOJHO ONEPUPOBATh MOHATHUAMH, CBSI3aHHBIMHU C YIJIaMH B IPOCTPAHCTBE: MEXIY NPSIMBIMHU B
IIPOCTPAHCTBE, MEXY MPSAMOMN U MIOCKOCTHIO;

e CcBOOOJHO ONEPUPOBATH MOHATHAMM, CBSI3aHHBIMU C MHOI'OI'paHHUKAMU;

e CcBOOOJHO paclio3HaBaTh OCHOBHbIE BUJbl MHOI'OI'PDAaHHUKOB (TMpU3Ma, NMUpaMuja, MpsiMOYyTroabHbIN
napajuienenumnesn, Kyo);

e KJjaccu(uIMPOBATh MHOI'OIPAaHHHUKH, BEIOUpPAsi OCHOBAHUS AJIS KIIAaCCHU(PUKALINH;

e CcBOOOJHO ONEPUPOBATH MOHATHIMM, CBSI3aHHBIMHU C CEUEHUEM MHOTOIPAaHHUKOB IIJIOCKOCTBIO;

e  BBINOJHATH NAPALIEIbHOE, HEHTPAIbHOE U OPTOrOHAJIBHOE MPOEKTUPOBAaHUE (PUTYp HA MIIOCKOCTb,
BBINOJIHATH U300paxkeHus: GUryp Ha IJIOCKOCTH;

® CTPOWTH CEYEHHUS MHOTOIPAaHHHMKOB PAa3IMYHBIMH METOJIAMH, BBIIOJIHITH (BBHIHOCHBIE) IJIOCKHE
YEepTEKU U3 PUCYHKOB IPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y;

®  BBIYMCIATH IUIONIAIM IOBEPXHOCTEN MHOIOTPAaHHUKOB (IIpU3Ma, MUPaMHIa), TEOMETPUUYECKUX TEN C
pUMEHEeHHEM (OopMyII;

e CBOOOJHO ONEpUPOBaTh MOHATHSMU: CHUMMETpPUS B IPOCTPAHCTBE, LIEHTP, OCb M IUIOCKOCTh
CUMMETPHUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (DUTYPHI;

e CBOOOJHO ONEpUPOBaTb MOHATHSAMM, COOTBETCTBYIOIIMMH BEKTOpaM U KOOpAMHaTaMm B
IIPOCTPAHCTBE;

®  BBINOJIHATH JICHCTBUS Ha/l BEKTOpaMH;



pelarh 3aa4n Ha JI0Ka3aTeabCTBO MAaTEMAaTHUECKUX OTHOLUEHUM M HaXOXJIEHHUE eOMETPUUYECKUX
BEJIMYHH, NPUMEHAS U3BECTHBIE METOJBI IIPU PEIICHUU MAaTEMAaTUYECKUX 3aJad MOBBIIIEHHOTO U
BBICOKOT'O YPOBH$ CII0KHOCTH;

IIPUMEHATh MPOCTEHIINE IPOrPaMMHBIE CPENCTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE CHCTEMBI
IIPU PELIEHNH CTEPEOMETPUYECKUX 3a/1a4;

W3BJICKaTh, MPEOOpPa3OBBIBATH W HWHTEPIPETHPOBATH HMHGOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUECKUX (PUTypax, MPEICTaBICHHYIO Ha YePTekKaxX U pUCYHKAX;

IIPUMEHSATH IIOJIy4CHHbIC 3HAHMS HA MPAKTUKE: CPABHUBATH U AHAJIIM3UPOBATH PEAIBHBIC CUTYAlMH,
IIPUMEHATh  U3Y4YCHHBIE  IIOHATUA B  IPOLECCEe  IOMCKAa  pElIeHUs  MaTeMaTUYECKH
c(OpMyIHpPOBaHHOW MpPOOJIEMBI, MOJEIUPOBATh peaJbHbIE CUTyallUM Ha S3bIKE TIE€OMETpPHUH,
UCCIIEI0BaTh IIOCTPOCHHBIE MOJEIM C MCIOJIb30BAHUEM TI'€OMETPUYECKUX IOHATHUH U TEOPEM,
ammapara anreOphl, pelaTh MPaKTHYECKUE 33aJau, CBA3aHHBIC C HAXOXKICHUEM T€OMETPUYECKHUX
BEJINYUH;

UMETh NpEICTaBICHUA OO0 OCHOBHBIX JTamax pa3BUTUS TEOMETPUM KaK COCTaBHOH dYacTu
(byHIaMeHTa pa3BUTHUS TEXHOJIOTUH.

K konmy 11 kiacca o0y4aroniuiicss Hay4uTcs:

CBOOO/THO OIIEpPUPOBATH NOHATUAMM, CBSI3aHHBIMU C LIWJIMHAPUYECKOHN, KOHUUECKOH U chepudeckoit
MIOBEPXHOCTSAMH, OOBACHATH CIOCOOBI ITOJTyYESHHUS;

OIEpPUPOBATH IMOHITHUSAMH, CBSI3aHHBIMU C TEJIaMU BpAIEHUS: LWIMHIPOM, KOHYcOM, cdepoil u
1apom;

pacrio3HaBaTh Tella BpallleHus (LMIMHAP, KOHYC, cdepa U 1ap) U 0OBACHATh CIOCOOB! MOTY4YEHUs
TeJ BpaLlCHHUS,

KJ1accu(UIUPOBATh B3aUMHOE PACHOJIOKEHHE CHEPBI U TIOCKOCTH;

BBIUUCIIATh BEJIMYMHBI 3JE€MEHTOB MHOIOIPDAaHHMKOB M TeJl BpalleHus, OOBEMBI U IUIOLIANU
MIOBEPXHOCTEH MHOTOTPAHHUKOB U TEJl BPALIEHUS, TEOMETPUUYECKHUX TeJl C IPUMEHEHUEM (OPMYII;
CBOOOJHO OINEpPUPOBATH MOHATUSAMM, CBSA3aHHBIMH C KOMOMHALMSAMHU TeJd BpaIleHUs U
MHOTI'OIPaHHMKOB: MHOTIOIpaHHMK, BIMCAHHBIM B cdepy M omucaHHBI OKoslo cdepsl, cdepa,
BIIMCAHHAsl B MHOTOI'PAHHMK WJIM TEJIO BPALLECHHUS;

BBIUUCIIATH COOTHOLLICHUS MEX/Ty TUIOIIASIMU TOBEPXHOCTEN 1 00bEMaMU OJOOHBIX TEJI;
n300pakaTb H3ydaeMble (UIYpbl, BBINOJHATH (BBIHOCHBIE) IUIOCKME YEPTEKH M3 PHUCYHKOB
MPOCTHIX 00BEMHBIX (QUTYpP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEYCHHUS TEJ BPAIICHUS;
U3BJIEKaTh, MHTEPIPETUPOBATh M INPeoOpa3oBbIBaTh HMHGOPMAIMIO O IPOCTPAHCTBEHHBIX
reoMeTPHUECKUX (PUTYpax, MPEICTaBICHHYIO Ha YePTEkKaxX U pUCYHKaX;

cBOOO/IHO ONEPUPOBATH IOHATUEM BEKTOP B IIPOCTPAHCTBE;

BBITIOJIHATH ONIEPALIMU HaJl BEKTOpaMH;

3a/1aBaTh IUIOCKOCTh YPABHEHUEM B IEKaPTOBOM CHCTEME KOOpJUHAT;

peumiaTh INeOMETPUYECKHE 3aJa4d Ha BBIYMCIICHHE YIJIOB MEXAY IPSIMBIMU M IIIOCKOCTSIMM,
BBIUHCJICHUE PACCTOSIHUM OT TOYKM [0 IUIOCKOCTH, B LIE€JIOM, HAa IPUMEHEHUE BEKTOPHO-
KOOpJAMHATHOI'O METOJA IIPU PELICHUH;

CBOOOJHO ONEPUPOBATH HMOHATUSAMM, CBA3aHHBIMU C JIBUKEHHUEM B IPOCTPAHCTBE, 3HATHh CBOWCTBA
JIBHKCHHH;

BBINOJIHATh H300pa)K€HHsI MHOTOIPAaHHMKOB M TN BpAIIEHUS IpH Mapajule]IbHOM IEPEeHOCE,
LEHTPAIbHOM CUMMETPHUM, 3€pKaJIbHOM CUMMETPUHM, IIpU IOBOPOTE BOKPYr  IPSIMOI,
peoOpa3oBaHUs MOI00HS;

CTPOUTb CEUYEHUS MHOTOTPAaHHMKOB M TE€J BpPALUEHUS: CEUYEHUs UWIMHIApa (MapajjielibHO |
NEPIEHIUKYJISIPHO OCH), CEUEHUs KOHyca (TmapaiielbHble OCHOBAHHUIO M IPOXOJAIIME uepe3
BEpPLINHY), CEUEHUS 11apa;



UCII0JIb30BaTh METO/IbI IOCTPOEHUSI CEYEHUI: METOJ CJIEA0B, METOJl BHYTPEHHETO IPOEKTUPOBAHNU,
METOJI IEPEHOCA CEKYIIEH IIIOCKOCTH;

JOKa3bIBaTh FT€OMETPUUECKUE YTBEPIKIACHUS;

IPUMEHATh T€OMETpHUecKue (DakThl AJIs pelIeHHUs] CTEPEOMETPUUYECKHUX 3a/ay, MPEAIoaraonmx
HECKOJIbKO LIIar0B PELLCHMs], €CJIU YCJIIOBUS IPUMEHEHUS 3a/1aHbl B IBHOW U HEABHOH (hopme;
pelarh 3aa4n Ha JI0Ka3aTeabCTBO MAaTEMAaTHUECKUX OTHOLIEHUM M HaXOXJIEHHUE IeOMETPUUYECKUX
BEJINYUH;

[IPUMEHATH MIPOrPAMMHBIE CPEIACTBA U JIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PELICHUU
CTEPEOMETPUYECKUX 3a/1a4;

[IPUMEHSATH I1I0JIy4YEHHBIE 3HaHKS Ha [IPAKTUKE: CPAaBHUBATh, aHAJM3UPOBATh U OLICHUBATH PEaJIbHBIC
CUTYyalluH, NPUMEHATh W3yYEHHBIC IOHATHUS, TEOPEMBI, CBOMCTBA B IPOLIECCE IOUCKA PEUICHUs
MaTeMaTH4eCKu C(HOpMyIHpPOBAaHHON MPOOIEMBI, MOACTUPOBATh PEATbHBIC CUTYyallMH Ha S3BIKE
TE€OMETPHH, UCCIEA0BATh NOCTPOCHHBIE MOJAEIN C HCIOJb30BAHUEM T'€OMETPUYECKUX IOHATHH U
TeopeM, ammapara ajiaredpbl, pemaTrb MPAKTUYECKHE 3a/Jadyd, CBS3aHHbIE C HaX0XJIECHHEM
r€OMETPUYECKUX BEJINYUH;

UMETh NpeJCTaBiIeHUs OO0 OCHOBHBIX 3Tamax pa3BUTUS TEOMETPUM KaK COCTaBHOM wYacTu
(byHIaMeHTa pa3BUTHUS TEXHOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJsun4yecTBo yacos
Ne HaumenoBaHue pa3ieioB ¥ TeM NPOIrPaMMbI KonTpoabn
n/n Bcero
ble paboThI

1 BBenenue B crepeoMeTpuio 23 1
2 B3anMHoe pacnonoxkeHue npsMbIx B IPOCTPAHCTBE 6
3 [TapaniensHOCTh MPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE
4 [lepnieHIUKyYISIPHOCTD MPSMBIX U IIIOCKOCTEH B IPOCTPAHCTBE 25
5 VYIIIBl ¥ paccTOsSHUA 16
6 MHororpaHHUKH 7 1
7 BexkTtopsl B ipocTpaHcTBe 12
8 [ToBTOpEeHME, 0000IIIEHNE U CHCTEMATU3aIUsl 3HAHUN 5

OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6




11 KUIIACC

KounyecTBo 4yacos
Ne n/m HaumenoBaHue pa3iesioB U TeM NPOrpaMMbl Beero KoHnTpoJbH
ble padoThl

1 AHanuTuyeckas reoMeTpus 15 1
2 [ToBTOpEeHUE, 0000IICHNE U CHCTEMAaTU3alNS 3HAHUN 15
3 O0bEéM MHOTOTpaHHHUKA 17
4 Tena Bpaienus 24 1
5 [Inomaau moBepxXHOCTU U OOBEMBI KPYIJIBIX TET 9
6 JIBrKeHUS
7 [ToBTOpenue, 0600IICHNE M CUCTEMAaTH3AIMs 3HAHUI 17

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 2




INOYPOYHOE IINTAHUPOBAHUE
10 KUIACC

Ne i/t

Tema ypoka

Koanu
eCTBO
4acoB

JJieKTpoHHbIEe HH(POBBIE
o0pa3oBaTe/IbHbIe pecypchl

OcHoBHbIE TpaBUiia H300paKEHUsS HA
PHUCYHKE IIJIOCKOCTH, ITapajlIeIbHBIX
NPSAMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

[ToHsATHS cTepeOMETpUU: TOUKA,
npsiMasi, IJI0CKOCTb, IPOCTPAHCTBO.
OcHOBHBIE IpaBUIa U300pAKEHUS HA
PHUCYHKE IJIOCKOCTH, MapajlIeIbHBIX
IpSIMBIX (OTPE3KOB), CEPEANHbI
oTpe3Ka

[TousTHS: nEepecekarouuecs
IUIOCKOCTH, II€pPeCeKaroInecs
npsiMasi ¥ IMI0CKOCTb;
HOJIYIIPOCTPAHCTBO

[TonsTHS: nEepecekarouecs
IUIOCKOCTH, II€pPeCceKaroInecs
npsiMasi ¥ MII0CKOCTb;
HOJYIIPOCTPAHCTBO

MHororpaHHuKH, H300paKeHNe
HPOCTEHIITNX MPOCTPAHCTBEHHBIX
buryp, HeCyIeCTBYIOIUX 00HEKTOB

MHororpaHHuKH, H300paKeHne
HPOCTEHIITNX MPOCTPAHCTBEHHBIX
buryp, HeCyIeCTBYIOIUX 00HEKTOB

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEICTBUSA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBBIC
cienctBus u3 HUX. CrocoObI 3a1aHus
IPSIMBIX U IJIOCKOCTEN B
npoctpancTe. O003HAYCHUS
IPSIMBIX U IJIOCKOCTEN

10

N306paxkenue ceueHui nupaMupbl,
Ky0a 1 IPU3MBI, KOTOPBIC TPOXOJIAT
yepes ux péopa. M3o0paxenue
nepeceyeHus MOTyYeHHBIX
IUIOCKOCTEN. PackpammBanue
MOCTPOCHHBIX CEUCHUN Pa3HBIMU

https://www.resh.edu.ru/subject/17/10/
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OBECTaMH

11

N300pakeHre CEUCHU MUPAMU/IbI,
Ky0a 1 mpU3Mbl, KOTOPBIE TPOXOIAT
yepe3 ux péopa. M3obpaxenue
MepECEUCHUS MOJTYYECHHBIX
IJI0CKOCTeN. PackpalvBanue
MOCTPOEHHBIX CEYEHUN pa3HbIMU
LBETaMHU

12

N300pakeHre CEUCHUI MUPaMU/IbI,
Ky0a 1 mpU3Mbl, KOTOPBIE TPOXOIAT
yepe3 ux péopa. M3obpaxenue
IIEPECEUECHUS TI0JTyYCHHBIX
mockocrel. PackpammBanue
MOCTPOEHHBIX CEYEHUN Pa3HbIMU
[[BETaMHU

13

N306paxkenue ceueHni nupaMupbl,
Ky0a 1 IpU3MBbI, KOTOPBIC TPOXOJIAT
yepes ux péopa. M3o0paxenue
MEPECEUCHUS TTOTYUCHHBIX
IUIOCKOCTEN. PackpammBanue
MOCTPOCHHBIX CEUCHUN Pa3HBIMU
[[BETaMU

14

Mertona cnenoB 1j1sl TOCTPOSHUS
CEeUECHUU

15

MertoJ c1e10B AT TOCTPOECHUS
ceueHuid. CBoICTBa nepecevyeHnit
IPSIMBIX U IJIOCKOCTEN

16

MertoJ c1e10B AJIs TOCTPOCHUS
ceueHuid. CBOMCTBA nepecevyeHnit
IPSIMBIX U IJIOCKOCTEN

17

[TocTpoeHue ceuenuii B nupaMu/e,
KyOe 1o Tpém Toukam Ha pébpax.
Coznanue BBIHOCHBIX YEpTeXel U
3aIMCh IIAroB MOCTPOCHUS

18

[TocTpoeHue ceuenuii B nupaMu/e,
KyOe o TpéM ToukaM Ha pEOpax.
CozaHue BIHOCHBIX YEPTEXKEHN U
3aIUCh IIATrOB IMOCTPOCHUS

19

ITocTpoeHune ceueHuii B nupamu/e,
KyOe 1o TpéM ToukaM Ha pEOpax.
CozaHue BBIHOCHBIX YEPTEXKEHN U
3aIMCh IAroB MOCTPOCHUS

20

[TocTpoeHue ceuenuii B nupaMu/e,




KyOe 1o Tpém Touykam Ha pebpax.
CozaHue BIHOCHBIX YEPTEXKEHN U
3aIMCh IAroB MOCTPOCHUS

21

[ToBTOpenue muanumerpuu: Teopema
0 MPOTOPLHOHAIBHBIX OTPE3Kax.
[Tonobue TpeyroabHUKOB

22

IToBTOpenue mianumerpun: Teopema
Menenas. PacdeTsl B ceueHHUSIX Ha
BBIHOCHBIX 4yepTexax. McTopus
pPa3BUTHS TUIAHUMETPUH U
CTEPEOMETPUH

23

[TpoBepounas padora "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOE pacnosiokeHue npsiMbIX B
npoctpadcTBe. CKpelBarOIUeCs
npsimele. [Ipusnaku
CKPEIIMBAIOIINXCS NPAMBIX.
[TapanienpHble NpsMBbIE B
IIPOCTPAHCTBE

25

Teopema o Cyl1eCTBOBaHUH U
€MHCTBEHHOCTH IPSIMOU
napasuieibHON JaHHOW MPSMOM,
IIPOXOJSIIEH Yepe3 TOUKY
IPOCTPAHCTBA U HE JIEKAIIEH Ha
JIaHHOU npsimoil. Jlemma o
MEPECCUCHUH MapaUICIIbHBIX MPSIMBIX
IJIOCKOCTBIO

26

[TapamienbHOCTB TPEX NPSIMBIX.
Teopema 0 TpEX mapameabHbIX
npsaMmeix. Teopema o
CKPELIMBAIOIIUXCS IPSIMBIX

27

[TapannensHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA MapaJIETLHOTO
npoektupoBanus. M3o0paxenue
pa3HbIX GUryp B mapamienbHON
POEKLNU

28

LlenTpanbHas npoekuus. Yrou ¢
COHAIPABJICHHBIMA CTOPOHAMH. YTOII
MEXly PSIMbIMHU

29

3amayu Ha JOKA3aTeabCTBO U
HCCIIEIOBAHNE, CBSI3aHHbBIE C
pacnonon(eHHeM Hp?[MBIX B
IPOCTPAHCTBE

30

[TonATHA: MapauIeTIbHOCTD NIPAMOMN U
IJIOCKOCTH B IpocTpaHcTse. IIpu3Hak




[apaJuIeIbHOCTU IPSIMON U
iockocTH. CBolicTBa
[IapaJUIEIIbHOCTH NPSAMOU U
IIJIOCKOCTH

31

I'eomerpuueckue 3agaun Ha
BBIYUCICHUC U N0KAa3aTCIbCTBO,
CBS3aHHBIE C [1APAUIEIBHOCTHIO
NPSIMBIX U IIJIOCKOCTEH B
MIPOCTPAHCTBE

32

[TocTpoeHue ceueHus, IpOXOASILIEro
yepe3 JaHHYIO0 IPSIMYI0 Ha YepTexe U
MapajuIeIbHOTO APYTrOM MPSMOM.
Pacuér oTHOLICHUI

33

[TapannensHas npoexkuus,
IMPUMCHCHUC JI TOCTPOCHU A
CeueHMi KyOa U mapauiesenuIeaa.
CaoiicTBa napajienenuneaa u
MPU3MBI

34

[TapansienbHble ITOCKOCTH.
[Ipu3Haku napayiebHOCTH JBYX
IIJIOCKOCTEN

35

TeopeMa O MMapaJICJIbHOCTHU U
CANMHCTBCHHOCTH IIJIOCKOCTH,
npoxoz[ﬂmeﬁ 4Uepe3 TOUYKY, HE
MMpUHAAJICIKAIIY IO I[aHHOﬁ IIJIOCKOCTH
U CJICACTBUS U3 HEe

36

CBoiicTBa napayyIeIbHbIX
IUIOCKOCTEH: 0 mapasuieIbHOCTH
NPSIMBIX ITEPECEUEHUs IPU
HepEeCEYCHUH JIBYX MapajieIbHbIX
IIJIOCKOCTEN TpeThen




37

CaolicTBa napamieabHbIX
IUTOCKOCTEH: 00 oTpe3Kkax
HapauIeIbHBIX NPSAMBIX,
3aKITIOYEHHBIX MEXKIY
napauleJIbHBIMU IJIOCKOCTSIMU; O
IIEPECEUECHNUH NPSAMON C ABYMS
napaielIbHbIMU TJIOCKOCTSIMU

38

[loBTopenue: reopema Iugaropa na
IUIOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPHUS
IIPSIMOYT'OJIBHOTO TPEYTOJIbHUKA

40

CgoiicTBa Ky0a 1 PSIMOYT'OJILHOTO
napaenenumnena

41

Brruucnenue ajiMH OTpe3KOB B KyOe
U TIPSIMOYTOJILHOM TapaJljIeNIeTHIIe e

42

[lepnieHIMKYIAPHOCTH NPAMOU U
mockoctu. [Ipn3nak
NEPIEHANKYIJISIPHOCTH IIPSIMOHN U
IUIOCKOCTH

43

[IepnieHIUKYIAPHOCTH NPSAMOM U
mockoctu. [Ipnu3nak
NEPIEHANKYJISIPHOCTH IIPIMOHN U
IUIOCKOCTH

44

Teopema o CylIeCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMOI,
IIPOXOJSIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U NEPIEHAUKYIISIPHON
K IJIOCKOCTH

45

[ImockocT U nepneHIuKyYIIpHbIE UM
IIPSIMBbIE B MHOTOI'PaHHHUKAX

46

[ImockocTH U NepneHIUKYIIpHbIE UM
IIPSIMBbIE B MHOTOI'PaHHHUKAX

47

[leprieHauKyIIsSIp ¥ HAKIOHHAS.
[TocTpoeHue neprneHuKynsapa u3
TOYKH Ha IPSIMYIO

48

[leprieHauKyINISIp ¥ HAKIOHHAS.
[TocTpoenue neprneHauKyspa u3
TOYKH Ha TIPSIMYIO

49

Teopema o0 TpEX NMepreHauKyIsIpax
(mpsimast 1 oOpaTHas)

50

Teopema 0 TpEX nepHeHAUKYIISIPAX
(mpsimast u oOpaTHast)

51

YTroa Mexay CKpelMBarOIIUMHCS
PSMBIMHU




52

[Tonck nepreHIuKyIsapHBIX MPSAMBIX
C IOMOIIBIO MEPIEHANKYIISIPHBIX
IJIOCKOCTEN

53

OpTtoroHanbHOE IPOEKTUPOBAHKE

54

[TocTpoenue ceuenuii Kyoa, IpU3MBI,
IIPaBUJIbHOM MMPAMMJIBI C TIOMOIIBIO
OPTOTrOHAJILHOM IPOEKINU

55

[TocTpoenue ceueHmit Kyoa, IpU3MBI,
IIPaBUIIbHOM MMPAMMJIBI C IIOMOLIBIO
OPTOTrOHAJILHOM IPOEKIINU

56

CumMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO IJIOCKOCTH.
[ImockocTu cummerpuil B
MHOTOTpaHHHUKaX

57

[Ipu3Hak nepnesauKyJISIpHOCTH
IIPSAMOM U INTIOCKOCTH KaK CIIEJICTBHE
CUMMETPUHU

58

[TpaBubHBIE MHOTOTPAHHUKH.
Pacuér paccTostHuI OT TOYKH 10
IUIOCKOCTH

59

[IpaBuiIbHBIE MHOTOTPAHHUKH.
Pacuér paccTrossHui OT TOYKH JI0
IIOCKOCTH

60

CnocoOsI OMyCTUTh
NEePHEHANKYJISIPbl: CHMMETPUS, CABUT
TOYKH M0 MapajuieTbHON IPSMOM

61

CnBur no HenapamieabHONU IPSIMOH,
MU3MEHEHUE PACCTOSIHUM

62

[IpoBepounas pabora "B3zanmHoe
PACIIOJIOKCHUC IIPAMBIX U
MJIOCKOCTEH B MpocTpaHcTBe"

63

[ToBTOpEHUE: Yroa MeXay NPSIMbIMU
HAa IJIOCKOCTH, TPUTOHOMETPUS B
IIPOU3BOJIBLHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB

64

[ToBTOpEHUE: Yyroyu MexIy
CKpCIIUBAOINUMHUCA ITPAMBIMU B
IIPOCTPAHCTBE

65

I'eomerpuueckue MeTo b1
BBIYHCIICHUS YTJIa MKy MPSIMBIMU B
MHOTOI'PaHHHKAX

66

JIByrpanssiii yroa. CBOMCTBO
JUHENHHBIX YIJI0B ABYI'PAHHOI'O yria

67

HepHeH,I[I/IKyJ'IHpHBIe IITOCKOCTH.




CaoiicTBa B3aMHO
MEPIECHINKYJISIPHBIX IIOCKOCTEN

68

[Ipu3Hak nepneHuKyIspHOCTH
TIOCKOCTEM; TeopeMa O MPIMOU
MEPECEUCHMS IBYX IIIIOCKOCTEH
NEePHEHANKYIISIPHBIX TPEThEU
MJIOCKOCTH

69

[TpsiMOyTONBHBIN Mapaienenumne];
Ky0; U3MepeHus, CBOMCTBa
IPSIMOYTOJIBHOTO Mapaieienumnena

70

TeopeMa O JuaroHaln
MMPAMOYT'OJIBHOT'O ITapaJuICIICIIUIICa
U CJIEACTBUE U3 HEE

71

CrepeoMeTpriecKue U MPUKIIaIHbIC
3a7]a4M, CBA3aHHbBIE CO B3aUMHBIM
pAacIOIOKEHUEM TIPSIMBIX U
IJIOCKOCTHU

72

[ToBTOpEHME: CKpemMBarOIUECs
MpAMBbIC, TaPAJJICIIBbHLBIC ITJIOCKOCTH B
CTaHIapTHBIX MHOTOI'PaHHUKAX

73

[Tapa mapaynenbHBIX IIOCKOCTEH HA
CKPELIUBAIOIINXCS MPSAMBIX,
pacCcTosTHUE MEXIY
CKPELIMBAIOIIMMUCS IPSIMBIMH B
MPOCTHIX CUTYyalUsAX

74

PaCCTOSIHI/Ie OT TOYKH 10 IINIOCKOCTH,
paccTostHue OT IPSAMOU 10
IIIIOCKOCTH

75

Brluucnenue paccTosHUA MEXKIY
CKPELIMBAIOIIMMHUCS IPSIMBIMU C
IIOMOILBIO MEPIICHIUKYJIIIPHON
IJIOCKOCTH

76

TpéxrpanHslii yrosi, HEpaBeHCTBA
JUIsl TPEXTPaHHBIX yIIIoB. Teopema
[Mugaropa, TeopeMbl KOCUHYCOB U
CHUHYCOB Il TPEXIPAHHOTO yIJia

77

DNEeMEHTHI CPEPUIECKON TeOMETPUH:
reoJIe3NYEeCKue JINHUU Ha 3emiie

78

[TpoBepounas pabora "Yrisl u
paccrosiHus"

79

CucremaTtu3zauus 3HaHUU
"MHOrorpaHHuK 1 €ro 3JeMeHThHI"

80

[Inpamua. Buael nupamun.
[IpaBunbHas nupamuia




[Ipusma. IIpsAmas 1 HaKIOHHAs

81 npusMsbl. [IpaBuiibHas npusma 1
[IpsimMoli mapannenenune,

82 MPSIMOYTOJIBHBIN MapajuieenuIe], 1
Ky0

23 Brinykiibie MHOTOTpaHHUKH. |
Teopema Ditnepa
Bprinykiibie MHOTOTpaHHUKH.

84 Teopema Ditnepa. [IpaBusbHbIC U 1
MOJIYITPaBUIIbHBIE MHOTOTPAHHUKHT

85 KonTponbhas padora 1
"MHororpaHHuku"

26 [TonsiTrie BeKTOpa Ha IVIOCKOCTH U B 1
MPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 Pa3nocTh BekTOpOB 1

89 [IpaBwiio mapanienenunena 1

90 YMHOKEHHE BEKTOpa Ha YUCIIO 1
Pasnoxenue Bektopa 1o 0azucy Tpéx

91 BEKTOPOB, HE JIEKAIIUX B OJTHOM 1
IJIOCKOCTH

92 CkansipHoe Npou3BeICHUE 1

93 Boruncnenue yria Mexry BEeKTOpaMu 1
B IIPOCTPAHCTBE

94

95

%6 IIpocreiiue 3a1a4u ¢ BEKTOpamMu 4

97

98

99

100 O6o6uvleHI/Ie U CUCTEMAaTU3aIIHs 5
3HaHUU

101

102

OBILIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KUIIACC

Ne i/t

Tema ypoka

Koamn
YeCcTB

yacoB

JJIeKTPOHHbIE HU(PPOBHIE
o0pa3oBaTejbHbIe pecypchl

IToBTOpenue Tembl "KoopauHaTsl
BEKTOpPA Ha TUIOCKOCTH U B
npocTpaHcTse"

[ToBTOpenue Temsl "CkansgspHoe
MIPOU3BEEHNUE BEKTOPOB"

[loBTOpenue tems! "Boruncnenue
yria MeXIy BEKTOpaMmH B
npocTtpaHcTse"

[ToBTOpenue tems! "YpaBHeHUe
IPSAMOM, MPOXOJAILIEN Yepes3 JIBE
TOYKH"

YpaBHEHHE IOCKOCTH, HOpMaJlb,
ypaBHEHHUE TJIOCKOCTH B OTpe3Kax

YPaBHeHI/Ie IMJIIOCKOCTHU, HOPMAJIb,
YpaBHCHHUE INIOCKOCTHU B OTPE3KaAX

BGKTOpHOC IMPOU3BCACHUC

JInHeliHbIe HEpAaBEHCTBA,
JIMHEHHOE NPOrpaMMHUPOBAHHE

JIuHeliHbIe HEPAaBEHCTBRA,
JIMHEHHOE NPOrpaMMHUPOBAaHHE

10

AHanuTH4eckue MCTOBI pacqéTa
yriia MExay NpssMbIMU B
MHOTI'OI'PaHHHUKax

11

AHanuTndeckne MCTOBI pacqéTa
yria MExXAy INIOCKOCTSAMU B
MHOTI'OI'PaHHHUKax

12

dopmyJiia pacCTOSIHUA OT TOUKH
J10 IJIOCKOCTH B KOOpJAMHATaX

13

Haxoxaenue paccTosiHui OT
TOYKH JI0 TJIOCKOCTH B Ky0e

14

Haxoxaenue paccTosiHui OT
TOYKH JI0 TNIOCKOCTH B
MPaBWIBHON MUPaAMU/JIE

https://www.resh.edu.ru/subject/17/11/

15

Bxoanas koHTpoibpHast paboTa
"AHanuTu4eckas reometpus’

16

CeueHus MHOT'OI'paHHUKOB:
CTaHJApPTHBIC MHOT'OI'PAHHHUKN

17

CeueHus MHOT'OI'paHHUKOB:
METOJ CJIICI0B

18

CeueHus MHOTI'OI'paHHUKOB:



https://www.resh.edu.ru/subject/17/11/

CTaHJIapTHBIE IJIOCKOCTH,
MepeceyeHus MPSMbIX U
IIJIOCKOCTEN

19

HapaHHeHBHBIC IIPpsAMBIC U
IIJIOCKOCTH: IIApaJIJICIIbHBIC
CCUCHUA

20

[TapamiensHbIE IPSIMBIE U
TIOCKOCTH: PacyY€T OTHOLICHUMN

21

[TapamienbHbIe IPSIMBIE U
IUIOCKOCTH: YTJIBI MEXIY
CKpCIIUBAOIHUMHUCA ITPAMBIMU

22

[IepnieHauKynspHBIEC NPSAMBIE U
IJIOCKOCTH: CTAHIAPTHBIE Mapbl
NEePIEHANKYJISIPHBIX IUNIOCKOCTEN
U IPSIMBIX, CHMMETPUU
MHOT'OI'DAaHHUKOB

23

[IepneHauKynspHBIE NPSAMBIE U
IUIOCKOCTH: TEOPEMA O TPEX
NEPIEHANKYIIAPAX

24

[IepneHauKynspHBIEC NPSAMBIE U
IIJIOCKOCTH: BBIYMCIICHUS JUIVH B
MHOT'OI'PAaHHHMKAX

25

[ToBTOpEHME: MIOMIAIH
MHOT'OYTOJILHUKOB, (hOPMYJTbI JIJIs
iomiaaen, CooopakeHus
ox00us

26

[ToBTOpCHME: MIOMIAIH
MHOT'OYTOJILHUKOB, (hOPMYJTbI JIJIs
Ioiaael, cooopakeHus
oxooust

27

[ToBTOpCHME: IIOMIAIH
MHOT'OYTOJILHUKOB, (DOPMYJTbI JIJIs
ioIiaae, CooopakeHus
o100us

28

IInomanu ceuennit
MHOTOTPaHHUKOB: TUIOIIA/IA
MOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKeHUsI 000U

29

IInomanu ceuennit
MHOT'OTPaHHHUKOB: TUIOIIA/IA
MOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKeHUsI 000U

https://www.resh.edu.ru/subject/17/11/

30

[TpoBepounas pabora
"[ToBTOpEHME: MHOTOTPAHHUKH,
CEUYEHMS] MHOTOTPAaHHUKOB"

31

0O0BéM Tenna. O0beEM



https://www.resh.edu.ru/subject/17/11/

MMpAMOYT'OJIbHOTO
mapauiCiCiimIcaa

32

3amaun 00 ynBoeHUHU Ky0a, 0
KBaJIpaType Ky0a; O TPHCEKIIHH
yria

33

CrepeomeTpuyecKkue 3a/1auu,
CBSI3aHHBIE C 00BEMOM
PSIMOYTOJIBHOTO
napaieNenumesaa

34

[IpuknaaHbie 3a1a4u, CBSI3aHHbIC
C BBIUMCIEHHEM 00BEMA
IPSIMOYTOJIBHOTO
napaJuieienumneaa

35

O0BbEM IpsAMOI TPU3MBI

36

Crepeomerpuueckue 3a1auu,
CBSI3aHHBIE C BEIYMCIICHUEM
00BEMOB NPSAMOI TPU3MBI

37

[IpuknagHeie 3a1a4u, CBSI3aHHbIE
¢ 00BEMOM TIPSAMOI MPU3MBI

38

Brruncienue 00EMOB TeII C
MTOMOIIBIO ONPEIETIEHHOTO
uHTerpana. O6bEM HaAKJIOHHOM
MIPU3MBI

39

Brruucnenue o0bEMOB Te €
TIOMOIIIBIO OIIPEAETEHHOTO
uHTerpana. O0bEM nUpaMuIbl

40

dopmyina 00bEMa MUPaAMHIBL.
OtHoleHnEe 00BEMOB MUPAMHUL C
0o0LIMM yTJIOM

41

dopmyna 00bEMa MUPaAMH/IBL.
OtHomeHne 00BEMOB MMUPAMHUL C
00LIMM yTJIOM

42

CrepeomMerpuueckue 3aJauy,
CBsI3aHHBIE C 00BEMAMU
HAKJIOHHOM NPU3MBI

43

CrepeomMeTpryeCcKUe 3a1a4u,
CBSI3aHHBIE C 00BEMAMU
UpamMuIbl

44

[Ipuknagabie 3a0a94 10 TEME
"OOBEMBI TEN", CBI3aHHBIC C
00bEMOM HAKJIIOHHOH TIPU3MBbI

45

[Ipuknagabie 3a0a94 110 TEME
"OOBEMBI TENI", CBI3aHHBIC C
00BEMOM TTHPaAMUIBI

46

[Tpumenenne 00bHEMOB.

https://www.resh.edu.ru/subject/17/11/
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Breraucnenue pacCTosAHusA 10
IIJIOCKOCTH

47

[IpoBepounas padora "O0béM
MHOTOTrpaHHHKA"

48

]_[I/IJII/IH[[pI/I‘-IeCKaSI IMOBCPXHOCTD,
00pa3yromue MWIHHIPUIECKON
IIOBEPXHOCTH

49

umuaap. [Ipsmoi kpyroBoi
nuuHAp. Inomans noBepxHocTr
LHUIMHAPA

50

KoHnueckasi moBepXHOCTb,
o0pa3yroline KOHUIeCKOn
noBepxHocTu. Konyc

51

Ceuenue KOHYCa IJIOCKOCTBIO,
napannenLHoﬁ IINIOCKOCTH
OCHOBAHUA

52

VYceuénnslii konyc. M3o0paxkenue
KOHYCOB U YCE€YEHHBIX KOHYCOB

53

[Inomanp 60K0BOM MOBEPXHOCTH
Y TIOJIHOM TIOBEPXHOCTH KOHYCa

54

[Inomanp 60K0BOM MOBEPXHOCTU
Y TIOJIHOM TIOBEPXHOCTH KOHYCa

55

CrepeoMeTpuueckue 3aJauu Ha
JI0KA3aTeNbCTBO U BBIYUCIICHUE,
MOCTPOCHUEM CEUCHUHN IIUIUHIPA,
KOHyca

56

CrepeoMeTpHuueckue 3aJa4uu Ha
JI0KA3aTeNbCTBO U BBIYUCIICHUE,
MOCTPOCHUEM CEUCHUHN IIUIUHIPA,
KOHyca

57

[TpuknagHbie 3312491, CBSI3aHHbBIC
C IWIMHAPOM

58

[IpukiagHele 3a1a4n, CBSI3aHHbBIE
C UWIMHAPOM

59

Cdepa u map

60

[Tepeceuenue cdepsl U mapa ¢
10cKoCThI0. Kacanue mapa u
chepsl II0CKOCThI0. Bua u
n300pakeHue mapa

61

I[Tepeceuenue cdepsl U mapa ¢
miockocTbro. Kacanue mapa u
cepsl wiockocThi0. Bua n
n300pakeHue mapa

62

Ypasuenue chepsl. [Lnomanp
cthepsl 1 e€ yacTei




63

Cummetpus cdepsl u mapa

64

CrepeomeTpuueckue 3a1a4i Ha
JOKa3aTe€JIbCTBO U BBIYMCIICHUC,
CBsI3aHHBIE CO cpepoit 1 mapom,
MOCTPOCHHUEM MX CCUCHHI
TUIOCKOCTBIO

65

CrepeoMeTpHuueckue 3aJa4u Ha
JI0KA3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO CEPOi U MapoM,
MOCTPOCHUEM UX CEUCHUIA
IUIOCKOCTBIO

66

HpI/IKHa,I[HLIe 3aJa4u, CBA3aHHBIC

co cepoii u mapom

67

[ToBTOpEHUE: OKPYKHOCTH Ha
IIJIOCKOCTH, BBIYUCIICHUS B
OKPY’KHOCTH, CTaHIAPTHBIE
nonoous

68

Paznmmunsie KOM6I/IHaIII/II/I TCI
BpalmiCcHusA 1 MHOTI'OIPpaHHUKOB

69

3anauu o reme "Tena u
MOBEPXHOCTHU BpaleHus"

70

3agaun o teme "Tena u
MOBEPXHOCTHU BpalieHus"

71

KonTponbhasis pabora "Tena u
MOBEPXHOCTHU BpalieHus"

72

O0béMm mummHIpa. Teopema 06
00BbEME MPSMOTO LUITUHIPA

73

Brruucnenue o0EMOB Te €
TIOMOIIIBIO OIIPEAETEHHOTO
unTerpaia. O0bEM KoHyca

74

[Tnomaan GOKOBOU M HOJHOM
MOBEPXHOCTU KOHYyCa

75

CrepeomeTpuyecKkue 3a/1auu,
CBSI3aHHBIC C BBIUUCIICHUEM
00BEMOB IIMJIMH/PA, KOHYCA

https://www.resh.edu.ru/subject/17/11/

76

[Tpuxnagueie 3a1a4u 10 TEME
"OO0BEMBI U ILIOLIAAN
noBepxHocTen Ten"

77

OO0béM 1mapa u apoBoro
cexTopa. Teopema 06 00bEMe
mapa. [1nomans chepsr.
CrepeomeTrpuueckue 3a1auu,
CBSI3aHHBIC C BBIUUCIICHUEM
00BEMOB 11apa, MapoBOTo
CerMEHTa U IMAapOBOr0 CEKTOPa



https://www.resh.edu.ru/subject/17/11/

78

[Ipuknagabie 3a0a94 110 TEME
"OOBEMBI TENI", CBI3aHHBIC C
00BEMOM IT1apa | IJIOIIAIBIO
chepnl. COOTHOIICHHS MEXTY
IJIOIIAIMU ITIOBEPXHOCTEN U
00bEMaMH MOJJOOHBIX TEIl

79

[TomoOHBIE TENa B IPOCTPAHCTBRE.
N3menenne o0bpEMa ipu
nogobun. CtepeoMeTpuyecKue
3aJauu, CBSI3aHHBIC C
BBIYHCIICHHEM 00BEMOB TEIN U
IJIOMIAJEH TIOBEPXHOCTEN

80

[IpoBepounas padora "ILiomau
MIOBEPXHOCTH ¥ 00BEMBI KPYTIIBIX

"

TCII

81

JIBM>KEHUS MPOCTPaHCTBA.
Orobpaxenus. JIBuxeHus u
paBeHCTBO (uryp. OO0riue
CBOMCTBA IBMKEHUN

82

Bunbl 1BukeHUN: napayieabHbIN
MepEeHOC, IEHTpaJIbHAs
CUMMETpPHUS, 3epKabHas
CHMMETpHUSL, IOBOPOT BOKPYT
IPsAMO

83

[IpeoOpazoBanus MOI00MS.
[psimast u chepa Diinepa

84

reOMeTpI/I‘ICCKI/Ie 3aJa4M Ha
MMPUMCHCHUC ABUIKCHUS

85

Kontponbnas padota "BekTops! B
npocTtpaHcTse”

86

Ob6o6maromee nmosropenue 11
MOHATHI U METOJOB Kypca
reometrpun 10—11 knaccos,
cUCTeMaTH3allusl 3HAaHUIL:
"[TapanneabHOCTh MPSIMBIX U
IIJIOCKOCTEH B IpOCTpaHCTBE"

87

Ob6o6maromee nmosropenue 11
MOHATHI U METOJOB Kypca
reometpun 10—11 knaccos,
cUCTeMaTH3allusl 3HAaHUIL:
"BekTopsbl B npocTpaHcTBe"

88

O6o6maromee nmoropenue 11
TIOHSTUI U METOJIOB Kypca




reomerpuu 10-11 kiaccos,
cUCTeMaTH3allus 3HAaHUI:
"BekTopsbl B npocTpancTse"

89

O6o6maromee nmoropenue 11
MOHSTUN U METOJIOB Kypca
reomerpuu 10-11 kiaccos,
cucreMarusanud 3Hanuii: "O0beM
MHOTOrpaHHHKaA"

90

O6o6maromee nmoropenue 11
MOHSTHUI U METOJIOB Kypca
reomerpuu 10-11 kiaccos,
cucreMarusanud 3Hanui: "O0beM
MHOTOTpaHHUKA"

91

O6o6maromee nmosropenue 11
MOHSTHUNA U METOJIOB Kypca
reomerpuu 10-11 kiaccos,
CHCTEeMaTH3aIus 3HaHUH:
"Ilnomany MOBEpXHOCTU U
00BEMBI KpyTJbIX TET"

92

Ob6o6maromee nmosropenue 11
MOHATHI U METOJOB Kypca
reometrpun 10—11 knaccos,
CHUCTeMaTU3alus 3HaHUM:
"Ilnomany MOBEpXHOCTU U
00BEMBI KpyTJbIX TET"

93

Hrorosas [IpoBepounas padota

94

Hrorosas [IpoBepounas pabora

95

[ToBTOpEHME, 0000IIICHUE U
CHCTEMAaTU3aLus 3HAHUI

96

Hcropus pa3sBuTHs CTEPEOMETPUU
KAaK HayKH U €€ poJib B PA3BUTHH
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

97

Hcropus pa3BuTHA CTEPEOMETPUU
KAaK HayKH U €€ posib B PA3BUTHH
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUN

98

Hcropus pa3sBuTHsA CTEPEOMETPUU
KAaK HayKH U €€ posib B PA3BUTHH
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

99

Hcropus pa3BuTHA CTEPEOMETPUU
KAaK HayKH U €€ poJib B PA3BUTHH
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

100

Hcropus pa3sBuTHA CTEPEOMETPUU




KaK HayKU U eé POJIb B pa3BUTHH
COBPCMCHHBIX MHXXCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOTHI

HcTopus pa3BUTHS CTEpEOMETPUU
KaK HayKd U €€ poJib B Pa3BUTUU

101 COBPEMEHHBIX UH)XCHEPHBIX U 1
KOMIBIOTEPHBIX TEXHOJIOTHI
HcTopus pa3BUTHS CTEpEOMETPUU

102 KaK HayKd U €€ poJib B Pa3BUTUU |

COBPCMCHHBIX MHXXCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102




