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IHHOACHUTEJIBHAA 3AIIMCKA

['eomerpust saBnsieTcs 0MHUM U3 0Aa30BBIX KYPCOB Ha YPOBHE CpeqHEro 001iero oopa3zoBaHus, Tak
Kak o0ecreynBaeT BO3MOKHOCTh M3Y4YEHHs] TUCUUIUIMH €CTECTBEHHO-HAyYHOH HANpaBICHHOCTH U
MIPEIMETOB TYMaHUTAPHOTO IUKJA. [IOCKOIBKY JTOTHYECKOE MBIIUICHHE, (OPMHUPYEMOE MPH U3YUECHUH
00y4aroIUMUCS TOHSITUHHBIX OCHOB T€OMETPHH, IIPH JI0KA3aTEIbCTBE TEOPEM U MOCTPOCHHUH 1IETIOUKH
JIOTUYECKUX YTBEP)KIECHUN NPU PELIEHUH F€OMETPUUECKUX 33a7a4, YMEHHUE BBIABUIATh U OIIPOBEPIaTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCA NPU PEIICHUH 337a4 €CTECTBEHHO-HAy4YHOr'o ILHUKIA, B
YaCTHOCTH (PU3MUECKUX 3ajad.

Llenp ocBoeHust mporpaMmbl yueOHOro kypca «l'eomeTpus» Ha yriyOJI€HHOM YpOBHE —
pa3sBUTHE WHAMBHUIYAIbHBIX CIIOCOOHOCTEH OOy4YalomMXCsl TPH H3YYEHUH TEOMETPUH, Kak
cocTaBisionlel mpenMeTrHol obOmactu «Marematuka W uMH(OpPMaTHKa» uepe3 obecredeHue
BO3MOYKHOCTH TPUOOpPETEHUs] M HCIOJIb30BaHUs 0Oojee TIyOOKHX T'€OMETPUYECKUX 3HAHUH U
NeHCTBUM, crneunUYHBIX TEOMETPUU, U HEOOXOJUMBIX I YCIEIHOro MNpodeCcCHOHATBHOIO
00pa3oBaHMsl, CBA3aHHOTO C HUCIOJIb30BAaHUEM MAaTEMATHKH.

[IpropuTeTHBIMU 3a/ladaMH Kypca T€OMETpUHM Ha YriayOJIEHHOM YPOBHE, PACHIMPSAIOMIUMU H
YCUIIMBAIOIIUMU Kypc 0a30BOTO YPOBHSI, SBIISIOTCS:

paciiMpeHue MpeJCTaBICHUs O FEOMETPUHM KaK YacTH MHUPOBOH KyIbTypbl U (popmupoBaHHE
OCO3HAaHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMupoBaHHE TMPEACTaBICHHS O MPOCTPAHCTBEHHBIX (urypax Kak o BaKHEHUIINX
MaTEeMaTHUYECKUX MOJEIIAX, MO3BOJISIFOIIMX OIUCBHIBATH U MU3y4yaTh pa3HbIE SIBJICHUS OKPY’KAIOILIEro
MUpa, 3HAHHE MOHSITUIHOTO amnmapara 1o pasnaeiny «CtepeoMeTpus» yuieOHOTo Kypca reOMEeTpUu;

(dbopmMHupoBaHKE yMEHUS BIIAJECTh OCHOBHBIMH IOHSITHSAMHU O MPOCTPAHCTBEHHBIX (QUTYpax U WX
OCHOBHBIMHM CBOWCTBaMH, 3HAaHHE TeopeM, GOpMyl U YMEHUE UX MPUMEHSTh, YMEHHUS JOKA3bIBaTh
TEOPEMBbI U HaXOJUTh HECTAHAAPTHBIE CLIOCOOBI pELIEHMS 3a/1a4;

dbopMupoBaHME YMEHHsI paclo3HaBaTh Ha YepTek)axX, MOJAENSIX M B pEAIbHOM MHpE
MHOTOTPaHHHUKH U TeJla BPaLIeHHsI, KOHCTPYUPOBATh T€OMETPUUYECKUE MOJIEIH;

¢dbopMHpOBaHHE NMOHUMAaHMUS BO3MOXKHOCTH AKCHMOMAaTHYECKOIO IOCTPOEHHS MaTeMaTHYECKUX
Teopuit, GOpMUPOBAHNE TOHUMAHUS POJIM AKCMOMATUKHU IIPH MTPOBEIEHUU PACCYKICHUII;

(dbopMHpOBaHNE YMEHUS BJIaJIeTh METO/IaMH J0Ka3aTeNIbCTB U aJITOPUTMOB PELICHHs, YMEHUS UX
MIPUMEHSITh, IPOBOJAUTH JTOKA3aTEIbHbIE PACCYKIEHUS B XOJI€ PEUICHUs] CTEPEOMETPUUECKUX 3ajad U
3ajad € MPAKTUYECKHM coJep’kKaHueM, (OPMHUpPOBAHME TMPEJICTABICHUS O HEOOXOAUMOCTH
JI0Ka3aTeNIbCTB NP OOOCHOBAHMM MaTEMaTHUECKHUX YTBEPKIEHUH U pOJIM aKCUOMAaTHKU B
IIPOBEJICHUH JI€JyKTUBHBIX PACCYXICHH;

pa3BUTHE U  COBEPLICHCTBOBAHME WHTEUIEKTYaJIbHBIX M  TBOPUYECKMX CIOCOOHOCTEH
o0yyJaroImuxcs, HO3HaBaTEIbHOW aKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHUN, KpUTUYHOCTH MBILIUICHHUS,
MHTEpeca K U3Y4eHHUIO T€OMETPUH;

¢dopmupoBaHre  (QYHKIMOHAIBHOM  TPaMOTHOCTH, pEIEBAaHTHOM TE€OMETpPUU:  YMEHHS
pacrno3HaBaTh MPOSBIEHUS T€OMETPUUECKUX IMOHATHI, 0OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX
KM3HEHHBIX CUTYallUsX W MPU M3YUYEHUH JIPYTUX YUYEOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEM, MOJETUPOBAaHUSl DPEATbHBIX CHUTYalMil, HCCIEeIOBAaHUS MOCTPOEHHBIX MOJIENEH,
MHTEPIIPETALMHU [TOJIyYEHHBIX PE3YJIbTaTOB.

OCHOBHBIMHU COJIEpXKATEIBHBIMU JIMHUSAMHU ydeOHOoTO Kypca «['eomerpusi» B 10—11 kmaccax
aBisAoTCs:  «lIpsiMple M TUIOCKOCTM B TIPOCTPaHCTBE», «MHOrorpaHHukmn», «Tena BpaleHus»,
«BexTopsl ¥ KOOpAMHATHI B IPOCTPAHCTBEY, «/|BUXKEHUS B IPOCTPAHCTBE.

CohopmynupoBannoe Bo DPI'OC COO TpeGoBaHUE «YMETh OINEPUPOBATH TMOHATHAMUY,
peNeBaHTHBIMHU T€OMETPUH Ha yrayonéHHoMm ypoBHe oOyuenust B 10—11 kmaccax, OTHOCHUTCS KO BCEM
COJIep KaTeNIbHBIM JIMHUAM y4eOHOro Kypca, a (pOpMHpOBAaHUE JOTMUYECKHX YMEHUH pacrpeensercs
HE TOJBKO IO COAEpX aTeIbHbIM JHHHUSAM, HO U 1o rogam oOyuenus. Coaep:kaHue oOpa3oBaHUS,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHHs @DenepanbHOil paloueil mporpammsl,
pacnpeeiéHHBIM 10 ToJjaM 00yueHusl, CTPYKTYpUPOBAHO TaKUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM,



NPUHIUIHAIBHBIM ~ BOMpOocaM  oOydaroliyecs OOpallajnuch HEOAHOKPATHO. OTO  IMO3BOJIET
OpraHM30BaTh OBJAJIEHUE TECOMETPUUECKUMH TMOHATHSIMH W HaBbIKAMHM IOCJIEAOBATEIbHO U
MOCTYIATENBHO, C COOIOIGHUEM MTPUHITUIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY TE€OMETPUYECKUX TMpEACTaBICHUI OO0yJarommxcs, pacumupsas U yriayonss e€, oOpa3ys
MIPOYHBIE MHOXKECTBEHHBIE CBSI3H.

[lepexon k U3y4eHHIO T€OMETPUH HA YIIyOJIEHHOM YPOBHE MO3BOJISIET:

co3mate ycrnoBusi s auddepeHnmanym  00ydeHHs, TIOCTPOCHUS  WHIUBUIYAIbHBIX
0o0pa30BaTeNbHBIX MPOTrpamMM, OOECHEeUUTh YIIIyOJIEHHOE H3YYeHHE T€OMETPUU KaK COCTaBISIOLICH
yueOHOro npeaMera «MaremaTukay;

MOATOTOBUTh OOYYAIOUIMXCS K MPOJOJDKEHUIO H3Y4eHUs MaTeMaTHKu ¢ Y4EToM BbIOOpa
Oyaymiet mpodeccun, obecredyrBas MPEEMCTBEHHOCTh MEXIY OOmUM U TpodeCCHOHATHHBIM
o0pazoBaHHEM.

Ha u3y4enue yueOHoro kypca «I'eomerpusi» Ha yriayonéHHoM ypoBHe otBoauTcs 204 gaca: B 10
kiacce — 102 yaca (3 yaca B Heneno), B 11 kimacce — 102 gaca (3 yaca B HEIeI0).

COJAEP/KAHUE OBYYEHUA

10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TIOHATHUSI CTEPEOMETPHH. Touka, MpsMasi, IIOCKOCTh, MPOCTpaHCTBO. [loHsATHE 00
aKCHOMAaTHYECKOM IIOCTPOEHUH CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHUH U CIICICTBUS U3 HUX.

B3anMHOE pacnosioKeHHuEe NpsIMBIX B IIPOCTPAHCTBE: IEPECEKAOUIMECS, IapaJuIeIbHbIE U
cKkpemuBampomuecss npsmsle. llpusnakn ckpemmBaromuxcss npsmbix. [lapamienbHOCTs NpsSMBIX U
IIJIOCKOCTEM B IPOCTPAHCTBE: MApaJLICIbHBIE IPSIMBIE B IPOCTPAHCTBE, NaPAIIEIBHOCTD TPEX MPSMBIX,
[apaJUIEIBHOCTh  IPSIMOM M IUIocKocTu. [lapannenbHoe M LEHTpadbHOE IPOEKTHPOBAHUE,
nzobpaxenue Guryp. OCHOBHbIE CBOMCTBA MapajlieIbHOrO MpoekTupoBaHus. 3o00paxkenue guryp B
MapajuIeIbHOM NPOEKUMU. YTUIBI C COHANpaBICHHBIMA CTOPOHAMH, YroJll MEXIy MpsSMBIMH B
npoctpaHcTBe. [lapaisienbHOCTh TIOCKOCTEN: MAapaJJIEIbHbIE IJIOCKOCTH, CBOMCTBA MAapaJlICIbHBIX
iockocteil. [Ipocteiimue mpocTpaHCTBEHHbIE (UIYphl HA IUIOCKOCTH: TETpa’p, Mapajuiesenune],
MOCTPOEHUE CEUEHHUIA.

[lepneHIUKYNISAPHOCTh NMPSAMOM M IUIOCKOCTH: NEPNEHAMKYJISAPHBIE NPSMBIE B MPOCTPAHCTBE,
IIPsIMBIE MapAJUIENIbHBIE U IEPIIEHANKYJISIPHBIE K ITIOCKOCTH, PU3HAK MTEPIEHINKYISIPHOCTH NIPSMOU U
IUIOCKOCTH, TEOpEMa O NPAMOM MNEPHEHAUKYISIPHON IUIOCKOCTH. OpTOrOHaJIbHOE NMPOEKTHPOBAHHUE.
[lepneHUKyYIsIp M HAKJIOHHBIE: PAaCCTOSHUE OT TOYKM JO IUIOCKOCTH, PACCTOSHHME OT MIPSIMOM 10
IUIOCKOCTH, TpoeKuuss (GUryppl Ha IUIOCKOCTh. [lepmeHIuKyIsIpHOCTh MJIOCKOCTEH: MpU3HAK
MEPIEHANKYISIPHOCTH ABYX IUNIOCKOCTEN. Teopema o TpEX nepneHauKyIspax.

VYTIIbl B IPOCTPAHCTBE: YToJl MEXAY IPSIMOM U IUIOCKOCTBIO, ABYTPAHHBIN YTOJI, TUHEHHBIN yroi
JIBYTPAHHOTO yria. TpEXrpaHHbI U MHOTOTpaHHbIe yriibl. CBOMCTBA IJIOCKUX YIVIOB MHOTOTPaHHOTO
yria. CBONCTBA IVIOCKUX M JIBYTPAHHBIX YIJIOB TPEXTPAHHOTO yria. TeopeMbl KOCHHYCOB U CHHYCOB
IUISL TPEXTPAHHOTO yria.

MHOrorpaHHUKH

Buzabl MHOTOrpaHHHMKOB, pa3BEPTKAa MHOTOrpaHHMKa. [Ipu3ma: n-yronpHas npusMma, npsmas 1
HaKJIOHHAsl MPHU3Mbl, OOKOBas M MOJHAs MOBEPXHOCTh Mpu3Mbl. [lapannenenunen, nmpsMoyroabHbINR
napajuieJienumnes; U ero cpoicrBa. KpaTdaiimme nmyTw Ha MOBEPXHOCTHM MHOIOrpaHHUKA. Teopema
Oinepa. IIpoctpancTBennas teopema I[ludaropa. [lupamuaa: n-yroapHas mupaMmujaa, NpaBUIbHAs U
yceuéHHasi nupamuibl. CBoiicTBa pébep W OOKOBBIX I'paHed MpaBHJIbHOW mupamuibl. [IpaBuiibHbIE
MHOTOTPaHHUKU: MpaBUjIbHAs MIPU3Ma U IIpaBWIbHAs MUPaMU/a, IpaBUIbHAs TPEYroJibHas MUpaMuIa
U TIpaBUWIBHBIN TeTpadap, KyO. [IpencraBieHre o mpaBUIbHBIX MHOTOIPaHHUKAX: OKTadap, JOJAEKa’Ap
U UKOCadP.



Bbruuciienue »5eMEHTOB MHOTOTPaHHUKOB: pé&Opa, auaroHanu, yriel. [lnomans OGokoBOi
MMOBEPXHOCTHU W TIOJTHOW MOBEPXHOCTH MPSMON MPHU3MBI, TUIONIAJAh OCHOBAHUM, TeopeMa O OOKOBO
MOBEPXHOCTU MpsIMON mpu3Mbl. [lnomans OOKOBOM MOBEPXHOCTH M TOBEPXHOCTH MPABUIBHOM
MApaMU/Ibl, TEOpPEMA O IUIOLAAN YCEUYEHHON TUpaMUIbl.

CuMMeTpust B IPOCTPAHCTBE. OJEMEHTbl CHMMETPUM IPaBUJIBHBIX MHOTOTPAHHUKOB.
CummeTpus B IPAaBUJIBHOM MHOTOTPAHHUKE: CUMMETPHS MapajuleIenIe1a, CAMMETPHS PABUIIbHBIX
IIPU3M, CHMMETPHUS IPABUIIBHON ITUPaAMU/BI.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

[lonsATHA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOM BEKTOp, JJIMHA HEHYJIEBOTO BEKTOpA, BEKTOPBI
KOJUIMHEapHbIE, COHAIIPABJICHHBIE U TPOTUBOIIOJIOKHO HAIPABIEHHBIE BEKTOPbl. PABEHCTBO BEKTOPOB.
JIeCTBUAA C BEKTOpaMU: CIIOKCHUE UM BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIBKUX BEKTOPOB,
YMHOXEHHE BEKTOpa Ha uuciio. CBOMCTBA CIOKEHHS BEKTOpPOB. CBOMCTBA YMHOXXEHHSI BEKTOpa Ha
yucno. [loHstue kommaHapHble BeKTOpbl. [IprM3HaK KOMIUIAaHApPHOCTH TPEX BEKTOPOB. I[IpaBuio
napajuienenunena. Teopema O pa3loKEHUM BEKTOpa 1O TPEM HEKOMIUIAHAPHBIM BEKTOpaM.
[IpsimoyronbHast cucreMa KoopAuHar B mpoctpaHcTBe. Koopaumuatel BekTtopa. CBSI3b  MEXAY
KOOpJAMHATaMM BEKTOPAa U KOOpAMHATAMM TOYEK. YTOJ MEXKIy BekTopaMu. CKaJsipHOE NIPOU3BEACHUE
BEKTOPOB.

11 KJIACC

TeJsia BpameHust

[loHATHS: UMIMHOPUYECKAs  TOBEPXHOCTb, KOHHMYECKas IOBEPXHOCTh, cdepudeckas
MIOBEPXHOCTh, OOpasyrolre mnoBepxHocTeil. Tena BpalieHus: LUMIMHIpP, KOHYC, YCEUEHHBIN KOHYC,
cdepa, map. BzaummHoe pacmonoxkenue chepbl W IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe.
N300pakeHre Ten BpalleHUs Ha IulockocTu. Pa3zBépTka muimuHapa u koHyca. Cummerpust cepsl u
mapa.

O6béM. OcHoBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 00bEMe MPSIMOYTOIBHOTO
napaiesnienumnena u cineacTsust u3 He€. OOBEM NPsAMON ¥ HAKIIOHHON NMPU3MBI, IIMJIMHIIPA, THPAMUIBI
u KoHyca. OOBEM 11apa 1 IapoOBOT0 CErMEHTA.

KomOuHanmu Ten BpamieHuss 1 MHOTOTpaHHUKOB. [Ipu3ma, BnmcaHHas B IFJIMHIP, OMHCAHHAS
okosio nuiMHapa. Ilepeceuenue cdepsl 1 mapa ¢ miockocteio. Kacanue mapa u cepsl MI0CKOCTBIO.
[ToHsATHE MHOTOTPAaHHHKA, OMMCAHHOTO OKOJIO Cepsl, chepbl, BMUCAHHON B MHOTOTPAHHUK HJIH TEIIO
BpaILCHHS.

[Tnomans MOBEpXHOCTH NMIMHIPA, KOHyca, rmomanb chepsl u e€ yacreil. [lomoOue B
npoctpaHcTBe. OTHOIIEHNE 00BEMOB, IUIOIAAeH MoBepxHOCcTel NMoAo0HbIX (uryp. IlpeoOpasoBanue
nono0usi, romMoTeTHs. PemieHue 3amad Ha IUIOCKOCTH C HCIOJIB30BAHUEM CTEPEOMETPUUYECKHUX
METO/IOB.

[TocTpoeHne ceyeHUit MHOTOTPAaHHUKOB W TEJl BPAICHHS: CEYCHHUs IWIMHApA (TapajuieIbHO U
NEPIEHAUKYIIIPHO OCH), CEeUeHHs KOoHyca (MapajuleibHble OCHOBAaHMIO M MPOXOAAILIME dYepe3
BEPIINHY), CEUCHHS IIapa, METOABl TMOCTPOCHHS CEYCHHW: METOJ| CIIEJIOB, METOJ BHYTPEHHETO
MPOEKTUPOBAHNUS, METO]I TIEPEHOCA CEeKYILEH MIIOCKOCTH.

BekTopbl M KOOPAMHATHI B MPOCTPAHCTBE

Bekropel B mpoctpancTBe. Ormnepaiuu Haj BeKTOpaMH. BeKTopHOE yMHOXXEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOroO YyMHOXeHHS. lIpsmoyrompHas cucremMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunatel Bektopa. Paznoxenue Bekropa mo 6asucy. KoopamHaTHO-BEKTOPHBIH MeETOA MpHU
peIIeHIH TEOMETPHUECKUX 3a71ad.

JBHKEeHHS B IPOCTPAHCTBE

JBmxenus mpoctpancTBa. Otobpakenus. [IBumxeHuss u paBeHCTBO (uryp. OOmme cBoiCTBa
IBWKEHUH. Buapl JBIKEHM: NapalienbHbId IMEPEeHOC, LEeHTpaldbHas CHUMMETpUS, 3epKalbHas
CUMMETpHSs, TOBOPOT BOKPYT npsiMoil. [Ipeo6pazoBanus nogobus. [Ipsmas u cdepa Ditnepa.



ILTAHUPYEMBIE PE3YJIbTATBl OCBOEHHMSI YYEBHOI'O KYPCA «I'EOMETPHS»
(YI'IYBJIEHHBIN YPOBEHD) HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

JIMUHOCTHBIE PE3YJIBTATBI

1) rpaxaanckoe BOCIUTAHME:

c(OPMHUPOBAHHOCTH TPAXKIAHCKON MO3UIMU O0YUAIOLIErocsi Kak akKTUBHOTO U OTBETCTBEHHOI'O
YJieHa POCCHUUCKOrO OOIIEeCTBA, MPEACTABICHUE O MAaTEMAaTHYECKHX OCHOBAaX (PYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJICHUH, MPOILENyp I'Pa)JAaHCKOro 001ecTBa (BHIOOPHI, OMPOCHl U IPYroe),
YMEHHE B3aUMOJICHCTBOBATh C COLMATHHBIMA WHCTUTYTAMH B COOTBETCTBUU C MX (DYHKIUAMH U
Ha3HA4YCHHEM;

2) naTpuoTHYECKOE BOCIINTAHUE:

c(OPMUPOBAHHOCTh POCCUICKOIN TIpa)TaHCKOW HISHTHUYHOCTH, YBAXKEHHS K MPOILJIOMY U
HACTOSIIEMY POCCUHWCKON MATEMATHUKH, LEHHOCTHOE OTHOLIEHHE K JOCTHKEHUAM POCCHUMCKUX
MaTE€MaTUKOB U POCCUKCKON MaTeMaTUYeCKOW IIKOJIbI, UCIOJIb30BAHUE ITUX JOCTUKEHUU B JIPYTUX
HayKaX, TEXHOJIOTHSIX, chepax SIKOHOMHKHY;

3) AyXOBHO-HPABCTBEHHOE BOCNIMTAHUE:

OCO3HAaHHE JYXOBHBIX LIEHHOCTEH pPOCCHICKOro Hapoja, c(popMHUpPOBAHHOCTbH HPABCTBEHHOTO
CO3HAHUs, ITUYECKOr0 MOBEJCHNUS, CBA3aHHOIO C IPAKTUYECKUM MTPUMEHEHUEM JOCTUKEHUN HAYKU U
JEeSATELHOCTIO YIEHOT0, OCO3HAHUE JIMYHOTO BKJIAa B IIOCTPOSCHUE YCTOMYUBOTO OYIyIIEro;

4) acTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKOE OTHOIICHHWE K MHpPY, BKIIOYAs ICTETHKY MAaTeMaTHUYECKUX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3aJa4, PEUICHHUH, pacCyKICHHH, BOCIPUUMYHBOCTh K MaTEMaTHYECKHUM acIeKTaM
Pa3IMYHBIX BUJIOB UCKYCCTBA;

5) pu3znyeckoe BocnUTAHUE:

c(OPMHUPOBAHHOCTh YMEHHS TPUMEHSATh MaTEMaTHYCCKHE 3HAHUS B MHTEpPECaxX 3J0pPOBOTO U
6e3omacHoro o0Opa3a *H3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 370POBBIO (3I0pOBOE MHUTAHUE,
cOamaHCUpPOBAaHHBIA PEKUM 3aHATUH M OTAbIXA, peryisipHas (u3nueckas aKTUBHOCTH), (pHU3HUECKOe
COBEPILIEHCTBOBAHUE MPHU 3aHATUSAX CIOPTUBHO-03JOPOBUTEIBHOMN JESTENBHOCTHIO;

6) TpynoBOe BocUTAHME:

TOTOBHOCTh K TPYAYy, OCO3HAHHE IEHHOCTU TPYAONIOOUS, WHTEpPEeC K pa3IUYHbIM cdepam
MpoeCCHOHAIIBHON JEATEIbHOCTH, CBSI3AHHBIM C MAaTEMAaTHUKOW M €€ NPUIIOKCHHUSIMHU, YMEHHE
COBEpIIaTh OCO3HAHHBIN BBHIOOP Oymymiell mpodeccuu U peann30BBIBATH COOCTBEHHBIE >KU3HEHHBIE
IJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa30BaHMIO M CaMOOOPA3OBAHHMIO Ha
MPOTSHKEHUM BCEW KU3HU, TOTOBHOCTh K AKTHBHOMY YYacTHIO B PEIIEHUMH MPAKTHUUECKUX 3ajad
MaTeMaTU4eCKOW HaIlpaBJIECHHOCTH;

7) 3K0JIOTHYECKOe BOCTIMTAHHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTHYECKOW  KYJIbTYpbhl, TOHUMAHUE  BIMSHUS  COLMAIBHO-
HKOHOMHMYECKUX MPOIECCOB Ha COCTOSIHUE MPUPOTHON U COIMAIBHOMN Cpellbl, OCO3HAHHUE TTI00ATHHOTO
XapakTepa SKOJOTUYECKUX MPOOJIeM, OpUEHTalUs Ha MPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWHM IS
pelIeHus 3a1a4 B 00JIaCTH OKPYXKAIOIIEH Cpe/ibl, IITAHUPOBAHUE MOCTYIKOB M OLIEHKH X BO3MOYHBIX
MOCTEACTBUM JJISI OKPY>KAOIIEN CPETIBI;

8) HneHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAayKH W OOIIECTBEHHOM MPaKTUKH, MOHMMAaHHE MAaTEeMAaTHYECKON Haykh Kak cepbl 4eTOoBeUeCKOn
NESTETLHOCTH, ITANOB €€ Pa3BUTHUS M 3HAYMMOCTH JUJISl PA3BUTHS [IMBWIM3AIIMN, OBJIAJICHUE S3BIKOM
MaTreMaTUKd U MaTEeMaTUYECKOM KYJIbTYpOMl Kak CpeICTBOM TIO3HAHUS MHpPA, TOTOBHOCTh
OCYIIECTBJISITh MTPOCKTHYIO M UCCIIEIOBATEILCKYIO IEATEIbHOCTh WHANBUYyalIbHO U B TPYIIIIE.

METAIIPE/IMETHBIE PE3YJIBTATBI
Ilo3naBaTenbHBIE YHMBeEPCAIbHbIE YUeOHbIe AeiCTBUS
Ba3oBble JJornyeckue aeicTBHA:



BBISIBIISATh M XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKH MAaTEMAaTUYECKUX OOBEKTOB, MOHATHUH,
OTHOLICHUH MEXAYy TOHATHAMH, (QOPMYJIUPOBAaTh ONPEICICHHUs MOHATUH, yCTaHABIMBATbH
CYIIECTBEHHBIN NpHU3HAK KiIacCU(UKAUK, OCHOBAaHMS Ui OOOOLICHHWS W CpPaBHEHHS, KPUTECPHH
IIPOBOJMMOIO aHAJIN3a;

BOCIIPUHUMATh, (OPMYyIHpOBaTh M MPeoOpa3oBHIBATh CYXKIEHUS: YTBEPAUTEIBHBIE |
OTpHLIATENIbHBIE, €IUHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJIAITH MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUHs B (pakTax, JaHHBIX,
HaOJMIOACHUAX UM YTBEPXKIEHMSX, IpelylaraTb KPUTEPUM JJsl BBIIBJIECHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUI;

JieJIaTh  BBIBOJBI C MCIOJIB30BAHUEM 3aKOHOB JIOTMKHM, JEAYKTHBHBIX W HWHAYKTUBHBIX
YMO3aKI4YeHUH, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

IIPOBOJIUTh CaMOCTOSATENBHO JIOKAa3aTeIbCTBA MATEMAaTHUECKUX YTBEP)KICHUH (TpsMble M OT
MPOTHBHOTO), BHICTPAUBATh apryMEHTAIUIO, IPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBAThH
COOCTBEHHBIE CYXJIEHUS U BBIBObI;

BBIOMpPATh CIIOCO0 pemeHus] yueOHOH 3amaun (CpaBHHBATH HECKOJIBKO BAapUAHTOB pEIICHUS,
BbIOMpPaTh HanboJee MOIXOASIIMMI ¢ Y4ETOM CaMOCTOSTENbHO BBIACICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarejbckue 1eHCTBUA:

UCIOJIb30BaTh BOIPOCHl KaK MCCIEN0BATENbCKUM HHCTPYMEHT MO3HaHUA, (OpPMYyIUpOBaTh
BOTIPOCHI, (UKCUPYIOIIUME MPOTHBOpEeUne, NpolieMy, yCTaHaBIMBaTh HCKOMOE W JIaHHOE,
(bopMHpOBATh THIIOTE3Y, APT'YMEHTHPOBATH CBOIO MO3UILIMI0, MHEHHE;

IIPOBOJUTH CAaMOCTOSITENIPHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEOBAHUE 10 YCTAHOBIICHUIO
0CcOOEHHOCTEH MaTeMaTHYecKOro OOBEKTa, SIBJIEHMs, MPOLECCa, BBIIBICHUIO 3aBUCHUMOCTENH MEXIy
00BEKTaMU, SIBIICHUSIMH, TIPOIIECCAMH;

CaMOCTOSITENILHO (OPMYJIMPOBATh OOOOLICHUS M BBIBOABI 110 pe3yibTaTaM MpPOBEAEHHOTO
HaOJIOACHNS, HWCCIEIOBAaHMSA, OIICHHWBATh JOCTOBEPHOCTH IIOJNYYEHHBIX pE3yJbTaTOB, BBIBOJOB M
000011IeHMI;

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE IpPOIECCa, a TAK)KE BBIIBUraTh MPEANOIOKEHHUS O €ro
Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undopmanmueii:

BBISBJIATh Ae(PUUIUTH MHPOPMALMHU, JaHHBIX, HEOOXOAMMBIX JJIsi OTBETAa HAa BONPOC M JUIA
pelIeHus 3a/1auH;

BbIOMpaTh  MH(pOpPMAIMIO U3  HMCTOYHMKOB  PA3jIMYHBIX  TUIOB,  aHAJIW3UPOBATH,
CHUCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH MHPOPMAIIUIO PA3IUYHBIX BUI0B U (OPM MPEJCTABICHUS;

CTPYKTYpUpPOBaTh HMH(OpMAIUIO, MPEACTaBIATh €€ B pasiUyHbIX (hopMax, WIIIOCTPHUPOBATH
rpaduyecku;

OLIEHUBATh HAIEKHOCTh HH(OPMAIIMU IO CAMOCTOSATENEHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE yHUBEpPCaJIbHbIE Y4eOHbIE 1eliCTBUA

Oo01enue:

BOCIIPUHUMATH U (DOPMYITHPOBATH CYXKICHUS B COOTBETCTBHUH C YCIOBUSIMHU U LIETSIMU OOIICHHS,
SICHO, TOYHO, T‘p&MOTHO BI)Ipa)KaTB CBOIO TO‘—IKy 3peHI/I$I B yCTHBIX U IIMCBMCHHBIX TEKCTaX, daBaThb
MOSICHEHHUSI 110 X0y PEUIEHUs 3a/1a4i, KOMMEHTHUPOBATh MOJIYYEHHBIA PE3YIbTAT;

B X0/€ OOCYXIEHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXITaeMOW TeMbl, MPOOJIEMBI,
pemaemMoil 3ajauM, BBICKA3bIBaTh WJEH, HAIICJICHHbIE HA IIOMCK pEIICHUs, CONOCTAaBISTh CBOU
CYXKJCHHUSI C CYXKICHHMSIMH JApPYTUX YYaCTHUKOB JHAJIOra, OOHAPYKMBAaTh pa3IM4YMe€ M CXOJCTBO
MO3UIUH, B KOPPEKTHON opMe GOpMyITHPOBATh Pa3HOTIACHS, CBOU BO3PAKEHUS;

Hpe,}ICTaBJ'ISITI) peSYJ'II)TaTBI peHIeHI/ISI 3aga4u, BKCHepI/IMeHTa, HCCICI0BaHUsI, npoeKTa,
CaMOCTOSITENILHO BBIOMpaTh (PopMaT BBICTYIUICHHS C y4ETOM 3aqay MPe3eHTAlM U OcoOeHHOCTel
ayJIUTOPHH.

PeryasiTuBHbI€ YHUBEPCcAJIbHbIE YUeOHbIe 1eHCTBUSA



Camoopranmu3anmus:

COCTABIIATh IUIAH, QJITOPUTM pEIICHUs 3a/Ja4H, BBIOUPATh CIOCOO pEHmICHHS C Y4ETOM
UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTUPOBATH
BapHaHThI PEHICHUH ¢ y4ETOM HOBOM WH(pOPMAIIHH.

CaMOKOHTPOJIb, IMOIHOHAJILHBIH HHTEJLIEKT:

BJIQJICTh HABBIKAMU TIO3HABATEILHOW pe(ICKCHMHM KaK OCO3HAHUSI COBEPIIAEMBIX ICHCTBUU H
MBICIUTEIBHBIX TPOLECCOB, MX PEe3yJbTaToOB, BJIAJETh CIOCO0AMH CAMONPOBEPKH, CAMOKOHTPOIS
nporiecca M pe3ysibTara pelieH!s MaTeMaTHYeCKOU 3aj1auu;

MPEIBUIIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh TIPU PEIICHWU 3a/1adl, BHOCUTH
KOPPEKTHBBI B JICATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENILCTB, JTAHHBIX, HAWJICHHBIX OIIUOOK,
BBISIBJICHHBIX TPYTHOCTEH;

OLICHUBATh COOTBETCTBHE PE3yJIbTaTa IEITH U YCIOBHSIM, OOBSCHITH PUYHUHBI JTOCTHKCHUS HITH
HEJOCTHIKCHHS PE3yJIbTaTOB JESATEIBHOCTH, HAXOAWUTh OIIMOKY, JaBaTh OILEHKY MPHOOPETEHHOMY
OTIBITY.

CoBMecTHasi 1eATEJbLHOCTD:

MOHUMAaTh W WCIOJb30BATh IPEHMYINECTBA KOMAHIHOW WM HWHIUBUAYAIBHOW pabOTHl IPH
pelIeHnr y9eOHBIX 3aj]1ad, MPUHUMATh IeJIb COBMECTHOM JIEATEIIPHOCTH, TUIAHUPOBATh OPraHU3aINI0
COBMECTHOHM pabOThI, pacripeaessaTh BUIbI padoT, JOrOBapuBaThCs, 00CYKIAaTh MPOIECC U Pe3ysIbTaT
paboTbl, 00001IaTh MHEHHUST HECKOJIBKHX JIFOJIEH;

y4acTBOBaTh B TPYIIOBBIX Qopmax paboTbl (0OCykaeHUs, OOMEH MHEHHH, «MO3TOBBIC
IITYPMBI» ¥ WHBIC), BBITIOJIHATH CBOIO YacTh PabOThI M KOOPAWHHUPOBATH CBOW JCUCTBHS C JAPYTHMHU
YjieHAMA KOMAaHJIbl, OIICHMBAaTh KayeCTBO CBOEr0 BKJIAJa B OOUIMIA MPOJYKT IO KPUTEPHUSM,
chOpMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

HNPEAMETHBIE PE3YJIBTATHI

K xoniry 10 kaacca o0ydaromuiicss HAy4UTCS:

e CBOOOJHO OINEPHUPOBATH OCHOBHBIMU IOHATHUSMH CTEPEOMETPUU MPH pPEUIeHWH 3a1ad U
IIPOBEJICHUN MaTEMaTUYECKUX PACCYKIECHUN;

® [PUMEHATh AKCMOMBI CTEPEOMETPUM M CJIEACTBUS W3 HUX IPU PEIIEHUU T'€OMETPUUYECKUX
3ajau;

e iaccu(UUUPOBATh B3aUMHOE PACIHOJIOKEHUE MPSIMBIX B IPOCTPAHCTBE, IIOCKOCTEH B
MIPOCTPAHCTBE, NPSMBIX U IUIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOJHO OINEPUPOBATH MOHATUSAMH, CBSI3aHHBIMH C YIJIaMM B TIPOCTPAHCTBE: MEXIY
IPSIMBIMH B IPOCTPAHCTBE, MEX/1Y NMPSIMOHN U MJIOCKOCTHIO;

e CcBOOOJHO ONEPUPOBATH MOHATUSIMH, CBA3aHHBIMU C MHOTOI'PaHHUKAMU;

e CBOOOJHO pacno3HaBaTh OCHOBHbIE BHUJbl MHOTOIPAaHHUKOB (IIpU3Ma, MHpaMUja,
MPSIMOYTOJIBHBIN TTapajieNIenuIe, Ky0);

e KJaccu(UIUPOBaTh MHOTOIPAaHHHUKH, BEIOMpPAsi OCHOBAHUS IS KIIACCHU(PHUKAIINH;

e CBOOOJHO ONEPUPOBATH MOHSATUSAMH, CBSI3aHHBIMM C CEUYEHHEM MHOTOTPAaHHUKOB
IJIOCKOCTBIO;

® BBINOJHATH MapajuleJbHOE, LEHTPAIbHOE U OPTOTOHAJIBHOE MPOEKTUpOBaHHE (GUTYp Ha
TUIOCKOCTD, BBIOJHATH H300paXkeHHst (GUTYp Ha MIOCKOCTH;

® CTPOUTH CEYEHHUS MHOTOTPAaHHHKOB PAa3IHUYHBIMH METOJAMH, BBINOJIHATh (BBIHOCHBIC)
IJIOCKHME YePTEeKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYp: BUJI CBEPXY, COOKY, CHU3Y;

® BBIYUCIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPaHHUKOB  (Mpu3Ma,  IHpamuia),
TeOMETPHUECKUX TeJl C TPUMEHEHHEM (HopMyT;

e CBOOOJHO ONEpPUPOBATh MOHATUSMU: CHUMMETPHSI B MPOCTPAHCTBE, LIEHTP, OCh U IMJIOCKOCTh
CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUU (QUTYPBI;



CBOOOJHO OMNEpPUPOBATH TOHSATUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM W KOOpAWHATAM B
MIPOCTPAHCTBE;

BBITIOJIHSATH JICUCTBUS HAJl BEKTOPAMH;

pemars 3aJaud  Ha JI0Ka3aTeJbCTBO MAaTEMaTHYECKMX OTHOIIEHHH M HAXO0XKICHHUE
F€OMETPUYECKUX BEIWYUH, MPUMEHSS U3BECTHBbIC METOJbl NMPHU PEHICHUU MaTEeMaTHYECKUX
3aJ1a4 MOBBIIIEHHOTO U BHICOKOT'O YPOBHS CII0)KHOCTH;

IPUMEHSTh IPOCTEHIINE IPOrPpaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PELIEHUHN CTEPEOMETPUUECKUX 3a]au;

U3BJIEKaTh, MPeoOpa30OBbIBATh UM HMHTEPIPETUPOBATH MHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX UTypax, MpeACTaBICHHYIO Ha YePTEKaxX U PUCYHKAX;

IIPUMEHSTh IOJYYEHHbIE 3HAHUS Ha NPAKTUKE: CPAaBHHUBATh U AHAIM3UPOBATh pPEajbHbIC
CUTYallH, MPUMEHATh U3yYEHHBIC MOHSTHS B MPOIECCE MOMCKA PEIICHHS MaTeMaTH4YEeCKU
chOopMyIUPOBAHHON MPOOJIEMBI, MOJEIUPOBATh pealbHbIE CUTYallUHd HA SI3bIKE T€OMETPUH,
UCCIIEI0BaTh OCTPOEHHBIE MOJIENH C UCIOIb30BAHUEM I'€OMETPUUECKUX MTOHATHI U TEOPEM,
anmapata anreOppl, pemarb MNpPAaKTUYECKUE 3aJadud, CBS3aHHbIE C HaXOXJICHUEM
F€OMETPUUYECKHUX BEIIUYUH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX JTalax pa3BUTHS F€OMETPUU KaK COCTaBHOW 4YacTU
(dbyHIaMeHTa pa3BUTHS TEXHOJIOTHH.

K xonny 11 kiacca oOyyaronuiicss HAy4uTCs:

CBOOO/JIHO OIEPUPOBATh IMOHATUSAMH, CBSI3aHHBIMU C IWJIMHIPUYECKOM, KOHUYECKOH U
cepruvecKoil MOBEPXHOCTSIMHU, OOBICHATH CITIOCOOBI ITOTYUEHHS,;

OIIEpPUPOBATH MOHATUSAMHU, CBSI3aHHBIMM C TE€JIaMU BpAILEHUs: LIWIMHAPOM, KOHYCOM, chepoii
U 111apOM;

pacro3HaBaTh Tena BpameHus (IIMHAP, KOHYC, cdepa M map) U OOBACHATH CIIOCOOBI
IOJIyYEHUS TEJl BpalLlCHUs;

KJ1accu(UIUpPOBaTh B3aUMHOE PACIIONOKEHHE CEPhI U IIOCKOCTH;

BBIUUCIIATh BEJIMYUHBI JIEMEHTOB MHOTOTPAaHHUKOB M TeJl BpallleHHs, 0OBEMBI U IJIOLIA TN
MIOBEPXHOCTE MHOTOIPAaHHUKOB M TEJI BPALLEHUS, TEOMETPUUECKUX Tl C NMPUMEHEHHEM
(opmyu;

CBOOOJHO ONEpUpPOBaTh MOHATHAMM, CBA3AHHBIMH C KOMOMHAIMSIMHM TeJl BpallleHUs |
MHOTOTPaHHUKOB: MHOTOI'PaHHUK, BIMCAHHBIN B cepy U ONMUCAaHHBINA OKOJIO cdepsl, chepa,
BIIMCAaHHAsl B MHOTOTPAaHHUK MJIU TEJIO BPAICHHUS,

BBIUUCIIATH COOTHOILICHHS MEXTy TUIOIIASIMHU TOBEPXHOCTEN U 00bEMaMU OJOOHBIX TEI;
n300paxaTh u3ydyaeMble (UTYpbl, BBHIIOJHATH (BBIHOCHBIE) IJIOCKUE YEPTEXKHU M3 PUCYHKOB
MPOCTBHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEYEHMSI TEJ BPaLCHMUS;
U3BJIEKaTh, MHTEPIPETUPOBATh M MpPeoOpa3oBbIBaTh MHPOPMALUIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (hUrypax, mpeacTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

cBOOO/IHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHSATH OIEpally HaJl BEKTOPaMU;

3a/1aBaTh IVIOCKOCTh YPaBHEHHEM B JIEKapTOBOM cHCTEMEe KOOpAMHAT;

pelaTh reOMEeTpUYecKHe 3a7aui Ha BBIYMCIIEHUE YTJIOB MEXKIY NMPSMBIMH U IJIOCKOCTSIMU,
BBIUHCIIEHUE PACCTOSIHMM OT TOYKM 10 IJIOCKOCTH, B IIEJIOM, Ha NPUMEHEHHE BEKTOPHO-
KOOPJIUHATHOT'O METO/Ia MPU PELICHUH;

CBOOOJHO OIEpPHUPOBATH MOHATHIMM, CBSI3aHHBIMH C JBM)KEHHEM B IMPOCTPAHCTBE, 3HATh
CBOMCTBA JBUXECHUH;

BBINIOJTHATH U300pa’keHUsI MHOTOTPAHHUKOB U TeJl BpaleHUsl MPHU MapajljIeIbHOM IepeHoce,
LEHTPAIbHOM CHUMMETPHH, 3€pPKAJIBHONM CHUMMETPUHM, IIPH IOBOPOTE BOKPYI MPSAMOH,
npeoOpa3oBaHus MOA00HS;



CTPOUTH CEYCHHS MHOTOIPAaHHHMKOB M TEJl BPAIICHUS: CEYCHMS IMIMHApa (MapajuieIbHO U
MEPIIEHANKYIISIPHO OCH), CEYCHHUsI KOHYyca (MapasuielbHbIe OCHOBAHHIO M TIPOXO/ISIINE Yepes3
BEpILMHY), CEYECHHUS 11apa;

UCIOJB30BaTh METOABl TOCTPOCHHS CEUCHHUH: METOJ CIIEJ0B, METOA BHYTPEHHETO
MIPOEKTUPOBAHMUS, METO]I TIEpEHOCA CEKYIIIEH TIOCKOCTH;

JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHUS;

OPUMEHSATh TeOMeTpuYecKkue (akThl s peIIeHUs CTEPEOMETPHUYECKUX  3ajad,
MPEIoIarafoIiuX HECKOIBKO IIAaroB PEeIIeHHs, €CIH yCIOBUS MPUMEHEHHS 3aJaHbl B SIBHOM
1 HessBHOU (popme;

pemiaTh 3aJadd  Ha JIOKA3aTENbCTBO MAaTeMaTHYECKHMX OTHOLICHHH M HaXOXXICHHE
re€OMETPHUUECKUX BEIHYHH;

MPUMEHSTh TPOTPAMMHBIC CPEIICTBA W AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBI TpHU
PEIICHUH CTEPEOMETPUICCKUX 3a]1a4;

NPUMEHSTH TOJyYeHHbIE 3HAHWS Ha MPAKTUKE: CPaBHUBAThH, aHAIM3MPOBATH W OIICHUBATH
peaibHbIE CUTyallMd, NPUMEHSATh H3Y4YCHHBIC IOHSTHS, TEOPEMBI, CBOMCTBA B TMpoIlecce
MOMCKA PEIICHHsI MaTeMaTHYeCKH CPOpPMyIMPOBAaHHON POOIEMBI, MOACITUPOBATh peallbHBIC
CUTyallud Ha sI3bIKE T'COMETPUHU, HMCCIICOBATh IOCTPOCHHBIC MOJCIU C HUCIIOJIb30BAHUEM
TE€OMETPUUECKUX TIOHATHH M TEopeM, ammaparta aireOpbl, pemiarb MpaKkTHYECKUe 3aaaud,
CBSI3aHHBIC C HAXOXK/ICHHEM T€OMETPHUYCCKUX BEIUYHH;

UMETh TPEACTABICHUSI 00 OCHOBHBIX 3Tamax pa3BUTHS T'€OMETPHH KaK COCTaBHOM YacTH
(dbyHIaMeHTa pa3BUTHS TEXHOJIOTHH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Kosun4vecTBo 4acoB
Ne HaumeHoBaHue pa3jiesioB U TeM JaekTpoHHbIe (HU(pPOBHIE)
n/n NMPOrpamMMbl Bcero Kontpoasnsie | Ilpakriieckne o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoTshI
1 BBenenue B ctepeoMeTpuio 23 1 https://resh.edu.ru/subject/17/10/
2 B3anmHoe pacnosioskeHue npsiMbIX B 6 1 https://resh.edu.ru/subject/17/10/
MIPOCTPAHCTBE
3 [TapaynenbHOCTH NPSIMBIX U TJIOCKOCTEN B 8 https://resh.edu.ru/subject/17/10/
MIPOCTPAHCTBE
4 HepneHI{HISynﬂpHOCTL NPSAMBIX U o5 https://resh.edu.ru/subject/17/10/
IIJIOCKOCTEH B MIPOCTPAHCTBE
5 VTIibl 1 pacCTOSTHUS 16 1 https://resh.edu.ru/subject/17/10/
6 MHoOrorpaHHUKH 7 1 https://resh.edu.ru/subject/17/10/
7 BekTopsl B mpocTpaHCcTBE 12 https://resh.edu.ru/subject/17/10/
8 HOBToPeHI/Ie, 000011IeHHE U CUCTEMATU3 AL 5 2 https://resh.edu.ru/subject/17/10/
3HAHUH
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 6 0




11 KUIIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaudecTBO 9acoB

DJIeKTpOHHbIe (LM (POBbIE)

Ne m/n NMPorpamMmbl Bceero Kontpoarnste | IpaxTudeckue o0pa3oBaTejibHbIE PeCypChl
padoThI padoThI
1 AHaMTUYECKasi TeOMETPUS 15 1 https://resh.edu.ru/subject/17/10/
5 [ToBTOpeHwme, O606H.I€HI§G 51 15 1 https://resh.edu.ru/subject/17/10/
CHCTEMAaTU3alus 3HaHUH
3 O0BEM MHOTOTpaHHHKA 17 1 https://resh.edu.ru/subject/17/10/
4 Tena Bpamenus 24 1 https://resh.edu.ru/subject/17/10/
5 [Tnomanu nmoBepxHOCTH U 0OBEMBI 9 1 https://resh.edu.ru/subject/17/10/
KPYTJIBIX TET
6 JIBrokeHUs 5 1 https://resh.edu.ru/subject/17/10/
7 [ToBTOpEHHE, O606H16HI:I€ u 17 2 https://resh.edu.ru/subject/17/10/
CHCTEMAaTHU3aLMs 3HAHUH
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 8 0




INOYPOYHOE IINTAHUPOBAHMUE
10 KUIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3y4YeHUS

DJIeKTPOHHbBbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OCHOBHBIE TIpaBUIIa U300PAKEHHS HA
PHUCYHKE MJIOCKOCTH, MAPAJUIEITBHBIX MPSMBIX
(OTpE3KOB), CepeAMHBI OTPE3Ka

[ToHsATHS CTEPEOMETPHH: TOUYKA, IPSIMas,
IUIOCKOCTB, MPOCTPaHCTBO. OCHOBHEIE
npaBuiIa U300paKEeHUS Ha PUCYHKE
TUTOCKOCTH, MApPAJIICIIbHBIX TPSIMBIX
(OTpE3KOB), CepeANHBI OTPE3Ka

Ilonstus: MepEeCCKaromuecs 1mI0OCKOCTH,
Nnepecekarommecsa npAamaa 1 miIOCKOCTb,
MMOJIYIIPOCTPAHCTBO

[ToHsATHS: IepeceKarolrecs MIOCKOCTH,
MIEPECEKAIOIINECS MPSMast U TUIOCKOCTH;
HOJYTIPOCTPAHCTBO

MHororpaHHuKH, U300pa’keHNe MPOCTEUITNX
IPOCTPaHCTBEHHBIX (DUTYD,
HECYIIECTBYIOIINX 0OHEKTOB
MHororpaHHiKH, U300pa’keHNe MPOCTEUITNX
IPOCTPaHCTBEHHBIX (HUTYD,
HECYIIECTBYIOIINX 0OHEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CIIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cieactBus u3 HUX. CrocoObl 3a1aHus




10

11

12

13

IPSIMBIX U IJIOCKOCTEHN B IPOCTPAHCTBE.
O0603HaueHus NpsSMbIX U IUIOCKOCTEN

N3ob6pakenune ceueHuil mupaMmusl, Kyoa u
IPU3MBbI, KOTOPbIE IPOXOAST Yepe3 ux peopa.
N3o0paxenue nepeceueHus MoayueHHbBIX
iockocTeil. PackpammBanue NOCTPOSHHBIX
CEYCHUH Pa3HbIMU LIBETaMU

N306pakenue ceueHnii nupamuabl, Kyoa u
IPU3MBI, KOTOPbIE IPOXOAST Yepe3 ux péopa.
N3obpaxenue nepecedyeHus MoJTyueHHbBIX
iockocTeil. PackpaimBanue NoCTpOSHHbIX
CEYECHUH Pa3HbIMM LIBETaMU

N306paxkenue ceueHnii nupamubl, Kyoa u
IPU3MBI, KOTOPbIE IPOXOAST yepe3 ux péopa.
N3obpaxenue nepeceueHus MoJyueHHbBIX
ockocTeil. PackpammBanue NoCTpOSHHbIX
CEYECHUH PAa3HbIMM LIBETaMU

N306paxkenue ceueHuii nupamuabl, Kyoa u
IPU3MBI, KOTOPBIE IPOXOAST Yepe3 ux p&opa.
N300pakeHne nepeceueHus MmoIyu4eHHbIX
II0cKoCTeN. PackpammBanue NOCTPOEHHBIX
CEUYEHUI Pa3HBIMU IIBETAMHU

14

Merton ciaenoB ajis MMOCTPOCHUA CeUYCHUI

15

Mertopa cie0B Ui HOCTPOSHUS CeUEHUI.
CaolicTBa niepece4eHnii MpsIMbIX U
IIJIOCKOCTEN

16

Meton cie10B [UIsl IOCTPOEHUS CEUEHUH.
CBolicTBa IEpPECEUYECHNUN MTPSMBIX U
IIJIOCKOCTEMN

17

[MocTpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. Co3gaHue
BBIHOCHBIX YepPTEKEW U 3alUCh I11aroB
MTOCTPOCHHUS




18

19

[TocTpoenue ceueHuii B mupamue, Kyoe mo
TpéM Toukam Ha pébpax. Cozmanue
BBIHOCHBIX YepPTEKEW U 3alUCh 111aroB
MOCTPOCHUS

[TocTpoenue ceuenuii B nmupamue, Kyoe mno
TpéM TOoukam Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3aIUCh 1IaroB
MIOCTPOEHUS

20

21

22

23

[TocTpoenue ceueHuii B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Coznanue
BBIHOCHBIX YepPTEKEW U 3alUCh I11aroB
MOCTPOCHUS

IToBTOpenue nnanumerpun: Teopema o
MPOMOPLUUOHANIBHBIX 0Tpe3kax. [logobue
TPEYTOJILHUKOB

IToBTOpenue nnanumerpun: Teopema
Menenas. PacdyeTsl B ceueHHUSIX Ha
BBIHOCHBIX 4yepTexax. McTtopus pazputus
IJIAHUMETPUU U CTEPEOMETPUHU

KontponbHas padoTa "AKCHOMBI
P p
crepeomerpun. Ceuenus"

24

25

B3aumHoe pacnionoxeHue npsiMbIx B
npoctpancTBe. CKpenuBaronmecs npsiMsole.
[Tpu3Haky CKpPEIMBAIOIUXCS IPSAMBIX.
[TapamiensHble IpsiIMBIE B IPOCTPAHCTBE

Teopema o CylIeCTBOBAHUU U
€MHCTBEHHOCTH NPSIMOI NapaljieIbHON
JTAHHOM IPSIMOM, MPOXOAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEKAIIEH Ha TaHHOU
npsaMoi. JleMMa o nepecedeHnn
NapaJuIEIbHBIX MPSAMBIX IIJIOCKOCTBIO

26

[TapannensHOCTb TpeX MpsiMbIX. Teopema o
TpEX mapauIeIbHBIX NpsAMbIX. Teopema o




CKPCIIUBAOIINUXCS IIPAMBIX

27

28

29

30

31

32

[MTapannensHoe npoekTHpoBanue. OCHOBHBIC
CBOWCTBA MMapaJuICIbHOTO MMPOCKTUPOBAHHUSL.
N3o0pakeHue pa3HbIX GUTYp B
NapaJlJIeIbHOU MPOEKIIUH

lentpanbHas mpoekuus. Yromi ¢
COHAIPAaBJIEHHBIMU CTOPOHAMHU. YTOJ MEXAY
IPSIMBIMH

3ajauu Ha JOKa3aTeNbCTBO U UCCIEI0BAHNUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM IPSIMBIX B
IIPOCTPAHCTBE

[TonATHS: mapauIeIbHOCTD MPAMON U
IJIOCKOCTH B IipocTpaHcTBe. [Ipu3nak
[apauIeIbHOCTU MPSIMON U TJIOCKOCTH.
CBoiicTBa napajlyIeIbHOCTH NPAMOU U
IJIOCKOCTH

['eomeTpuueckue 3ajauu Ha BBIYMCIICHUE U
JI0Ka3aTeIbCTBO, CBA3AHHBIE C
NapaJuIEIbHOCTHIO MPSMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

[TocTpoenue ceuenus, MPOXOSIIETO Yepes3
JAHHYIO TIPSIMYIO Ha YepTekKe U
MapajuIeIbHOTO IPYyrou npsamoi. Pacuér
OTHOUIEHU

33

34

[TapamnenpHas npoekuys, IPUMEHEHUE IS
MOCTPOCHHUS CEYEHUI KyOa U
napautenenunena. CpoicTsa
napajuieJienune1a u Ipu3Mbl

[TapannensHble iockocty. [IpusHaku
NapaJuIeIbHOCTH JBYX IUIOCKOCTEN

35

TeopeMa 0 MMapaJuICIIbHOCTHU U
CANMHCTBCHHOCTH ITJIOCKOCTH, HpOXO)IS[H_[eI\/II
49Cpe3 TOUKY, HC NPHUHAIJICIKALTYIO HaHHOﬁ




IJIOCKOCTH U CJEACTBUS U3 HEE

36

37

38

CBolicTBa napauiesIbHbIX IIOCKOCTEH: O
NapajuieIbHOCTH MPSIMBIX TIEPECEUCHUs MpU
MEPECCUCHHH JIBYX TapaJlICIbHBIX
IIJIOCKOCTEN TPEThen

CBoiicTBa mapaieNnbHbIX MIIOCKOCTEH: 00
OTpe3Kax MapaleNIbHbIX NPSAMBIX,
3aKJIIOUYEHHBIX MEKy MapaJIeIIbHBIMA
IUIOCKOCTSIMU; O IIEPECEUEHUN NPSAMOH €
ABYMS TapaJJICIIbHBIMU IIJIOCKOCTAMUA

[ToBTropenue: Teopema [ugaropa Ha
IJIOCKOCTH

39

40

41

[loBTOpEHME: TPUTOHOMETPUS
IPSIMOYTOJIBHOTO TPEYroJIbHUKA

CgoiicTBa Ky0a 1 MPsIMOYT'OJIBHOTIO
napajuiesenumneia

Brruucnenue ajMH OTpE3KOB B Ky0Oe 1
IPSMOYTOJIBHOM Iapajulesenumnesie

42

IlepneHAUKYIAPHOCTD MIPSAMOM U INIOCKOCTH.
[Ipu3Hak nepneHauKyJIApHOCTH IPSIMOU U
IIJIOCKOCTH

43

IlepneHAUKYIAPHOCTD MIPSAMOM U INIOCKOCTH.
[Ipu3Hak nepneHauKyJIApHOCTH IPSIMOU U
IIJIOCKOCTH

44

45

46

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOAIIEH
yepes TOUKY NPOCTPaHCTBA U
MEPIECHANKYIISIPHOMN K IIIOCKOCTH

[IimockocTH U NEPHEHIUKYIISIPHBIE UM
IIPSIMBbIE B MHOTOT'PaHHHKAX
[InockocTH ¥ EpIIEHINKYISIPHBIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX




[lepniengukynsap u HakionHas. [loctpoenue

47 NEepIEHINKYIISpa U3 TOYKU Ha MPSIMYIO 1

48 [lepnennukynsip u HaknoHHas. [loctpoenue 1
HEepHEeHINKYIIpa U3 TOUKU Ha MPSIMYIO

49 Teopema o Tpéx neprneHAnKyspax (npsmas 1
u oOpartHast)

50 Teopema o Tpéx nepneHAuKyIspax (mpsmas 1
u oOpaTHas)
51 Y105 MEXTY CKpENTUBAIOIIMMHCS TTPIMBIMHI 1
52 [Touck neprneHaAuKYIIPHBIX MPSIMBIX C } 1
HOMOILBIO NEPIEHIUKYIISPHBIX TIOCKOCTEH
53 OpTOroHanbHO€ MPOEKTUPOBAHUE 1
[TocTpoenue ceuenuii kyda, MpU3MBlI,

o4 IIPaBUJIbHOM IMPAMU/IBI C TIOMOIIBIO 1
OPTOrOHAJIBHOM MTPOEKINH
[TocTpoenue ceuenuii Kyoa, MpU3MBlI,

55 IPABUJIbHOM MUPaMU/IbI C TIOMOIIBIO 1
OPTOTOHAJIBHOM MPOEKINH
CuMMeTpus B IPOCTPAHCTBE OTHOCUTEIBHO

56 tockoctH. [Tockoctn cummeTpuii B 1
MHOT'OI'paHHHKaX

57 [Ipu3Hak nepneHaAuKyJIApHOCTH IPSIMOU U 1
IUIOCKOCTH KaK CJIEICTBUE CUMMETPHUH

58 HpaBI/IJILHLVIe MHOTOrpaHHuKHU. Pacuér 1
PacCTOSIHUN OT TOYKH JI0 IJIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHHUKU. Pacyér 1
paccTOSIHUM OT TOYKHU J0 INIOCKOCTH
CriocoObI OyCTUTD MEPIIEHAUKYIISAPHIL:

60 CUMMETpHUS, CABUT TOYKHU IO MapajieIbHOI 1
IPsIMOit

61 CuBur no HenapaienbHON IPSIMOH, 1

VU3MEHEHUE PACCTOSHUN




62

KoHntposbnas pabora "B3aumHoe
pAacIoJIOKEHHUE MPSIMBIX U TNIOCKOCTEN B
npocTpaHcTse"

63

64

65

[ToBTOpEHME: yroa Mexay NpsIMbIMU Ha
IUIOCKOCTH, TPUTOHOMETPHUSI B
MIPOM3BOJILHOM TPEYTOJIbHUKE, TEOpeMa
KOCHUHYCOB

[ToBTOpEeHueE: yrom Mexay
CKPEILMBAIOILIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

FGOMeTpI/IqGCKI/Ie MCTOAbI BEIYUCIICHUA yIJia
MEXy IPSIMBIMM B MHOT'OI'PaHHUKAX

66

67

68

JByrpanssiii yroa. CBOMCTBO JIMHEHHBIX
YIJIOB IBYTPaHHOI'O yria
[TepnienqukynsapHele miockoctu. CBoiicTBa
B3aMMHO NEPIEHIUKYIISIPHBIX MIOCKOCTEN

[Ipu3Hak nepnesauKyJISpHOCTH IUIOCKOCTEH;
TeopeMa O IIPSIMO NIEPECEUEHUS IBYX
IIJIOCKOCTEW MEPIEHINKYISPHBIX TPEThEH
IIJIOCKOCTH

69

[TpsMoyronbHbIN napasienenunes; Kyo;
U3MEpEHUs], CBOMCTBA MPSIMOYTOJIBLHOTO
napajuleJenunea

70

71

72

TeopeMa 0 JUaroHaJii npsMoyroJibHOTO
napamiejenuneaa u CICaACTBUC U3 Heé

CrepeomeTpuyuecKue 1 MPUKIIaIHbIC 33/1a4H,
CBSI3aHHBIE CO B3aMMHBIM PaCIIOI0KEHUEM
MPSAMBIX U TTIOCKOCTH

HOBTOpeHI/ICZ CKpCIIUBAOIIHNECA TPSAMEIC,
napajaCJIbHbIC IIJIOCKOCTU B CTAHAAPTHBIX
MHOT'OI'paHHUKax

73

Hapa napaJisiCJIbHbIX IJIOCKOCTEM Ha




CKPCIIUBAOIIUXCSA IIPAMBIX, paCCTOSAHUC
MCKAY CKPCHIMBAOIIMUMHCA MTPSAMBIMHA B
MMPOCTBIX CUTYyallUsAX

PaccTosHrEe OT TOUKH J0 IINIOCKOCTH,

4 paccTosiHUE OT MPSIMON JI0 IIJIOCKOCTH
Brpluncnenue paccTosHUN MEXIY

75 CKPELIMBAIOIIMMUCS IPSIMBIMH C IIOMOIIBIO
MEPIECHINKYIISIPHON TIIOCKOCTH
TpéXrpaHHslid yroi, HepaBeHCTBa IS

76 TpexrpanHbix yrioB. Teopema [Tudaropa,
TEOPEMbl KOCUHYCOB U CUHYCOB JJIs1
TPEXTPAHHOTO yIiia

77 DneMeHTHI ChepUIECKOil reOMETPHUH:
reoJIe3nYEeCKue JIMHUU Ha 3emiie

78 KonTponbhas pabota "Yrisl 1 paccTostHUS"

79 CI/ICTeMaTI/ISaL}'I/IH 3HaHUM "MHOrOrpaHHUK U
€ro 3JIEMEHTbI

80 ITupamupa. Buasl nupamun. [paBunibHas
nvpamua

81 [Ipusma. [IpsiMmast U HaKJIOHHASI IPU3MBIL.
[IpaBunbpHas npuzma

82 [Ipssimoit napaienenunen, NpsMOyroIbHbIN
napasuienenumnesn, Kyo

83 Brinykiieie MHOTOTpanHuku. Teopema
Olinepa
Brinykibie MHOrorpannuku. Teopema

84 Oitnepa. [IpaBunbHbIC U TOTYIPABUIIbHBIC
MHOTOTPaHHUKHU

85 KonTponbHas padora "MHoOrorpaHHUKH"

86 [TonsaTHE BEeKTOpa HA MIOCKOCTH U B
MIPOCTPAHCTBE

87 CymMMa BEKTOpOB




88 Pa3HocTh BEKTOpPOB 1
89 [TpaBuno mapasuienenurena 1
90 YMHOXKEHHE BEKTOpa Ha YHUCIIO 1
91 Paznoxenne BekTopa 1o 6a31/1c¥ TpEX 1
BEKTOPOB, HE JISXKAIUX B OJHOU IIIOCKOCTH
92 CkaysipHOE MTPOU3BEICHUE 1
93 Beruucnenue yria Mexy BEKTOpaMH B 1
MIPOCTPAHCTBE
94 [IpocTeiimme 3aqaun ¢ BEKTOpaMu 1
95 [Ipocteiimme 3agaun ¢ BEKTOpaMu 1
96 [Ipocteiimme 3agaun ¢ BEKTOpaMu 1
97 [Ipocrteiimme 3agaun ¢ BEKTOpaMu 1
98 O06001IeHne U cuCcTeMaTU3alus 3HAHUN 1
99 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1
100 Hrorosast kKoHTpoIbHAs paboTa 1
101 HroroBast kKoHTpoIbHAs paboTa 1
102 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KUIIACC

KosauyectBo 4yacos DJIEeKTPOHHbIE
ara uugpoBbie
Nen/m | Tema ypoka Beero Kontpoasnubie IIpakTunyeckue fll3y‘lel-ll/lﬂ Oﬁ;)lzgoBaTeJIbHLIe
padoThI padoTshI pecype
1 IToBTOpenue TeMsl "KoopauHarsl BEKTOpa 1
Ha IJIOCKOCTH U B POCTPAHCTBE"
2 [ToBTOpenue Temul "CkansipHoe 1
IIPOU3BEICHNE BEKTOPOB"
3 [ToBTOpeHue TeMsbl "Brruncinenue yria 1
MEX]y BEKTOpaMH B IpOCTpaHcTBe"
4 [ToBTOpenue Temsl "YpaBHEHUE TIPSIMOI, 1
IIPOXOJslIeH uepe3 1Be TOUKH"
5 VYpaBHEHME IIIIOCKOCTH, HOPMAJIb, 1
YpaBHEHHE IJIOCKOCTH B OTPE3KaX
6 YpaBHEHHE IIIIOCKOCTH, HOPMaJlb, 1
ypaBHEHHE IUNIOCKOCTH B OTPE3Kax
7 BexTtopHoe npousBeneHue 1
8 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
MIPOrpaMMUpPOBaHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHEHOE 1
IIPOrpaMMHUPOBAHHE
10 AHaJIUTUYECKHE METOBI pacyéra yriia 1
MEXy NPSIMbIMH B MHOT'OTPaHHUKAX
11 AHanuThueckue METobl pacuéra yria 1
MEX/1y TIIOCKOCTSIMH B MHOTOTpaHHUKaX
12 dopMya pacCTOSTHUSA OT TOUKH J10 1
IJIOCKOCTH B KOOPJAMHATAaX
13 HaxoxzaeHue paccTosHUI OT TOYKH 10 1
TIJIOCKOCTH B KyOe
14 Haxoxnenne paccTosiHUM OT TOUKH 10 1




IIJIOCKOCTH B HpaBHHBHOﬁ ImupaMuac

15

16

KontposbHas padota "AHamuTudeckas
reomeTpus”

CeueHust MHOTOTPAHHUKOB: CTaH/IaPTHBIE
MHOTOTPaHHUKHU

17

Ceuenus MHOI'OI'PaHHUKOB: METOA CJICI0OB

18

CeueHuss MHOTOTPAaHHUKOB: CTaH/IapTHBIC
IIJIOCKOCTH, MIEPECEUEHUs MPSMBIX U
IJIOCKOCTEH

19

[TapannenpHbIE PSMBIE U TNIOCKOCTH:
MapaJlyIeIbHbIC CEYEHHUS

20

21

[TapanyienpHble NpsIMbIE U MIJIOCKOCTH:
pacy€T OTHOLIEHU

HapaJIJIGJII)HI)IG IMPAMBIC U TIJIOCKOCTHU: YIJIbI
MEXy CKPELIMBAIOUIUMUCS IPSIMbIMU

22

23

[lepneHquKyIApHBIE IPSAMBIE U INIOCKOCTH:
CTaHJApTHBIE NIapbl NEPIEHAUKYISIPHBIX
IIJIOCKOCTEM U NMPSAMBIX, CHAMMETPHUHU
MHOTI'OTPaHHUKOB

[lepnieHiuKynsipHBIE MPSIMBIE U TUIOCKOCTH:
TEOpeMa O TPeX NEPIEHANKYJIIIpax

24

[IepnenuKynsipHbIE TPSAMBIE U IUNIOCKOCTH:
BBIYHMCIICHN JJIMH B MHOIOTPaHHUKAX

25

[ToBTOpEHME: MO MHOTOYTOJIbHUKOB,
(hopMyIBI 715 TUTOIIAACH, COOOpaXKeHUs
nmoaoous

26

[ToBTOpEHME: MIOMIATN MHOTOYTOJIbHUKOB,
(hopMyIBI 715 TUTOIIAACH, COOOpaKEeHUS
Mog00us

27

[ToBTOpEHME: MIOMIAIN MHOTOYTOJILHUKOB,
(hopMyITBI 1S TUTOIIAACH, COOOpaKEeHUS
Mog00uUs




[Inomaau ceyeHrii MHOTOrpaHHUKOB:

28 TUTOIIAH TOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUsI MOA00HS
[Inomanu cedyeHnii MHOTOIpaHHUKOB:

29 TUTOIIAM TOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUsI MOA00HS

30 Kontposbnas padota "[loBropenue: )
MHOTOTPAaHHHUKH, CEYEHUS] MHOTOTPAHHUKOB

31 O06BeM Tena. O0BEM MPSIMOYTOIBHOTO
napajiesenumnena

30 3amaun 00 yABOEHUM Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKLIUHU yTiia
CrepeoMeTpuyecKue 3aJjauu, CBI3aHHbIE C

33 00BEMOM MPSIMOYTOIHHOTO
napajiesenumnena
IIpuknaanble 3a1a4u, CBSI3aHHbIE C

34 BBIUUCIIEHHEM 00BhEMa IPSIMOYTOJIBEHOTO
napajiesenumnena

35 O0BEM npsiMOit TPU3MBI

36 CrepeoMeTpuyecKre 3aJjauu, CBI3aHHbIE C
BBIUUCIIEHEM 00BEMOB TIPSIMOIA TTPU3MBI

37 HpI/IKJ'IElJIHI)Ie 3aJ1a4uM, CBA3aHHbIE C 00BEMOM
PSIMOI TPU3MBI
Boruncnenne 00bEMOB Te ¢ TOMOIIBIO

38 ornpenenéHHoro uHTerpaina. O0bsEm
HaKJIOHHOHN IPHU3MBbI
Brraucienne 00bEMOB TEI C IIOMOIIIBIO

39 ornpenenéHHoro uHrerpana. O0bEM
TUPAMUJIBI

40 ®opmyna 00béMa nupamubl. OTHOIIEHHE
00BbEMOB MUPAMHU/J ¢ OOIIUM YIIIOM

41 dopmyna 06béMa nmupamuibl. OTHOIIEHUE




00BEMOB ITUPaMUJT C OOIITUM YTIIOM

CTCpCOMCTpI/I‘ICCKI/Ie 3aJa4u, CBA3aHHBIC C

42 o o
00bEMaMU HAKJIOHHOW MIPU3MBbI

43 CrepeomeTpuuecKkue 3aJa4u, CBsI3aHHbIE C
00BEMaMH MUPaMUJIbI
[Tpuknagueie 3agaun mo Teme "OO0bEMBI

44 Ten", CBs3aHHbIC ¢ 00BEMOM HAKIIOHHOU

b

MIPU3MBI

4 [Tpuknagueie 3agaun mo Teme "OO0bEMBI

5 Ten", CBA3aHHBIC ¢ 00BEMOM MTUPAMHUIBI

16 [Ipumenenue 00bEMOB. BeruncieHue
PACCTOSIHUS 710 TITIOCKOCTH

47 Kontponbnas padota "O0bEM
MHOTOI'paHHUKa"
unuuapuyeckasi HOBEPXHOCTb,

48 o0pa3yroIIne UIHHIPHIECKON
IMOBEPXHOCTHU

49 Hunuaap. [psMoit KpyroBon HUIMHIP.
[Iomaae MOBEpXHOCTH HUIUHAPA

50 Konnueckas moBepXHOCTh, 00pa3yroime
KOHHMUYECKOU noBepxHoctu. Konyc

51 CeueHue KOHYyca TIOCKOCTBIO,
MapajuieJIbHOMN MIOCKOCTH OCHOBaHUS

52 YceuéHnblil konyc. M300paxeHne KOHyCOB
U YCEUYEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U MOTHOM
MMOBEPXHOCTU KOHYCA
[Tnomanb 60KOBOM MOBEPXHOCTH U MOJHOMN

54
MMOBEPXHOCTU KOHYCa
CrepeomeTpHuueckue 3aa4 Ha

55 JI0Ka3aTeJIbCTBO U BHIYMCIICHHE,

MMOCTPOEHUEM CEYCHUM UIJINH]IpA, KOHYCa




56

CTCpGOMCTpI/I‘ICCKI/Ie 3aJa4M Ha
J0Ka3aTCJIbCTBO U BBIYUCIICHUC,
IIOCTPOCHUEM CeueHH I OUJIMHApPA, KOHYCa

57

58

[Ipukiagubie 3aa4m, CBI3aHHbBIC C
HATUHIPOM
[Ipukiagnelie 3aa4n, CBsI3aHHbBIE C
HAJTUHIPOM

59

Cdepa u map

60

[Tepecedenue cdepsl U m1apa ¢ MIOCKOCTHIO.
Kacanue mrapa u ceps miockocteio. Bun u
n300pakeHue 1apa

61

62

I[Tepeceuenue cdepsl U mapa ¢ IIOCKOCTHIO.
Kacanwue mapa u cdepsl miockoctbio. Bua u
n300pakeHue mapa

VYpasaenne chepsl. [Ltomans chepsr u eé
yacTen

63

CummMmetpus cepsl U mapa

64

65

CrepeomeTpuueckue 3aauu Ha
J0Ka3aTejIbCTBO U BBIYHCIICHUEC, CBSI3aHHBIC
co ctepoii u mapomM, TOCTPOCHUEM UX
CEYEeHUH TIOCKOCTHIO

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE, CBSI3aHHBIC
co cepoit u mapom, MOCTPOESHUEM UX
CEUeHUH TIOCKOCTHIO

66

[Ipuknagueie 3a1aun, CBsI3aHHbBIE CO chepoit
Y IIapoM

67

[ToBTOpEHME: OKPYKHOCTH Ha MIOCKOCTH,
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BBIUUCIIEHUEM 00BEMOB TIapa, IapoBOro
CErMEHTa U IIapOBOr0 CEKTOpa

[Mpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", cBA3aHHBIE C 00BEMOM I1apa U
momaasio cgepbl. COOTHOLIEHUS MEKITY
IJIOMIA/ISIMU TTOBEPXHOCTEN U 00BEMaMHU
MOAOOHBIX TEI

[Tomo6HbIE Tena B MPOCTPAHCTBE.
N3menenne o6bEéMa mipu mo100mm.
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WcTopus pa3BUTHS CTEpEOMETPHUH KaK
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HayKH U €€ poJib B pa3BUTUU COBPEMEHHBIX
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