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IHHOACHUTEJIBHASA 3ATIIMCKA

I'eometpus siBisieTCs OAHUM U3 0a30BBIX KYpCOB Ha YPOBHE CPEIHEro 0o0mIero o0pa3oBaHusl, TaK KaK
o0ecrieyrBaeT BO3MOXHOCTb M3y4YEeHUS NUCIHMIUIMH €CTECTBEHHO-HAYYHON HAIpPaBICHHOCTH M MPEIMETOB
T'YMaHUTAPHOTO IUKIIA. [I0CKOJBbKY JTOTHYECKOE MBIIIICHHE, (POPMUPYyEMOe MPU U3YYECHHH 00YJatOIUMUCS
MOHATUMHBIX OCHOB TI'€OMETPUH, IPU JI0KA3aTEIbCTBE TEOPEM M IOCTPOCHMM LEMNOYKH JIOTUYECKUX
YTBEP)KJACHUM IpU PEIICHUH TEOMETPUYECKHX 3aJady, YMEHHUE BBIIBUIaTb U OIPOBEPraTh TUIIOTE3bI
HENOCPEJCTBEHHO HCIIOJIb3YIOTCS MpPH PELIEHUM 3aJad €CTECTBEHHO-HAYYHOTO LUKJIA, B YacCTHOCTH
bu3nIecKux 3a1ad.

Llenb ocBoeHust mporpamMmbl yueOHOro Kypca «l'eomeTpus» Ha yriyOJEHHOM YpOBHE — pa3BUTHE
MHIUBUAYAJIBbHBIX CIIOCOOHOCTEHN 00yUaromuxcs Npy U3y4eHUH F€OMETPHUH, KaK COCTaBIISIOLIEH TpeAMETHON
obnactu «Marematrka 1 HH(OpPMATHKa» Yepe3 oOecrieyeHrne BO3MOKHOCTH IPUOOPETEHHS M UCIIOJIb30BaHUS
0osee riIyOOKMX T€OMETPUUYECKUX 3HAHMM U JEHCTBUI, crienu(UYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsS
YCIENHOTO Mpo¢eCCHOHAIBLHOI0 00pa30BaHus, CBSI3aHHOTO C MCIOJb30BaHUEM MaTEMaTHKH.

[IpropuTeTHBIMM 33Ja4yaMH  Kypca TIE€OMETPUM Ha YIIIyOJEHHOM YpPOBHE, PpACHIMPSIOLIUMU U
YCUJIMBAIOIIUMHU Kypc 6a30BOr0 YpOBHS, SIBIISIOTCS:

paciiupeHue mpecTaBiIeHNs O TEOMETPUH KaK YaCTH MUPOBOM KyJIbTYpbl U (POPMUPOBAHKE OCO3HAHMUS
B3aMMOCBSI3U T€OMETPUU C OKPYKAIOLUTUM MUPOM;

(dbopMHpOBaHHE MPEACTABICHUS O NMPOCTPAHCTBEHHBIX (PUTypax Kak O BaXKHEMIINX MaTeMaTHYECKHX
MOJENSX, MO3BOJISIOIINX OMUCHIBATh U U3y4aTh pa3HbIe SIBICHUS OKPYKAIOIIET0 MUPA, 3HAaHHE MOHSATUIHOTO
anmnapara 1o paszeny «CrepeoMeTpus» yueOHOTro Kypca reOMeTpuH;

(dbopMHUpOBaHHE YMEHHS BIIAJIETh OCHOBHBIMH TOHSATUSMU O TIPOCTPAHCTBEHHBIX (UIypax U HX
OCHOBHBIMH CBOWCTBaMM, 3HaHUE TEOPEM, (POPMYJ U yMEHHUE UX IPUMEHATh, YMEHUSI 10KA3bIBaTh TEOPEMBI
Y HaXOJUTh HECTaHIAPTHBIE CIIOCOOBI pellIeHUs 3a1ay;

(GbopMupOBaHHE YMEHUS pacllO3HABaTh HA YEpTEXkax, MOJEISAX U B PEaIbHOM MUPE MHOTOTPaHHUKU U
TeJsa BpalleH!sl, KOHCTPYHPOBAaTh F€OMETPUUECKUE MOJEIH;

(opMUpOBaHHE MOHUMAHKSI BO3MOXKHOCTH aKCHOMATHYECKOTO NOCTPOCHUS MaTeMaTUYECKUX TEOPHH,
(dbopMupoBaHHE IOHUMAaHUS POJIM AKCHOMATHKH IIPU MPOBEAECHUH PACCYKACHUM;

(dbopMupoBaHHE yMEHMs BJIJIETh METOJAMHU J0KA3aTEIbCTB U AJTOPUTMOB PELICHMs, YMEHHs MX
IIPUMEHSATh, IPOBOIUTH JJOKA3aTEIbHbIE PACCYXKACHUS B X0/I€ PEIIEHUS CTEPEOMETPUUECKUX 3aa4 U 3aJ1ay C
IIPAKTUYECKUM COJAEp)KaHueM, (opMUpOBaHHE MPEJICTABICHUS O HEOOXOAMMOCTH [OKa3aTeNbCTB IpPHU
O00OCHOBaHMM MAaT€MaTHYECKUX YTBEP)KICHUH M pOJM AKCHOMATUKM B IPOBEAECHUM JI€AYKTHBHBIX
pacCyxJIeHUI;

pa3BUTHE U COBEPILIEHCTBOBAHUE HMHTEJIEKTYaJbHBIX M TBOPUYECKMX CHOCOOHOCTEH 0Oyuarommxcs,
[103HABATEIbHOM aKTUBHOCTH, UCCIIEA0BATENLCKUX YMEHUH, KDUTUYHOCTHU MBIIIJICHUSI, UHTEpeca K U3yUCHHIO
reoMeTpuH;

¢dopmupoBanue (YHKUHOHAIBHON T'PAaMOTHOCTH, PEIEBAHTHONW T'€OMETPHM: YMEHHs paclo3HaBaTh
IIPOSIBJICHUS] FEOMETPUYECKUX MOHATUH, 00BEKTOB U 3aKOHOMEPHOCTEH B pealIbHBIX )KU3HEHHBIX CUTYaIUSIX
U OpU U3YyYCHUU JAPYrMX Y4eOHBIX MPEIMETOB, MPOSBICHHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH,
MOJEIIMPOBAHUS PEAIBHBIX CUTYAlLlMi, UCCIIEOBAHNS ITIOCTPOEHHBIX MOJIEJIEH, HHTEPIIPETALUN MTOJIy4EHHBIX
pE3yJIBTaTOB.

OCHOBHBIMH COJIEpP>KaTEIbHBIMU JIMHUSAMH yueOHOTO Kypca «I'eomerpus» B 10—11 kiaccax sBiIstOTCS:
«[IpsiMBIE ¥ MJIOCKOCTH B IPOCTPAHCTBEY, «MHOrorpaHHuKn», «Tena Bpamenus», «BeKTOpel 1 KOOpAWHATHI
B IIPOCTPAHCTBEY, «/[BUKEHUS B IPOCTPAHCTBEY.

Coopmynuposannoe Bo PI'OC COO tpeboBaHHE «yMETh ONEPUPOBATH MOHATUIMNY, PEIEBAaHTHBIMU
reoMeTpuH Ha YriayonéHHoM ypoBHe oOydenus B 10—-11 kimaccax, OTHOCHUTCSI KO BCEM COJEpKaTeIbHBIM
JUHUAM Y4eOHOro Kypca, a (OpMHpOBAHME JIOIMYECKMX YMEHUH pacrpenensercss He TOJBKO 10
coJiepKaTelbHbIM JIMHUSAM, HO M 1O rojgam oOyuyenus. ConepxkaHue 00Opa3oBaHMs, COOTBETCTBYIOILEE
NpEeIMETHBIM pe3yibTaTaM ocBoeHus DenepanabHON paboueil mporpammbl, pacHpeleNEHHBIM IO TojaMm



0o0y4eHHUs, CTPYKTYPUPOBAHO TaKHUM 0Opa3oM, YTOOBI KO BCEM OCHOBHBIM, HMPUHIMIHAIBHBIM BOIPOCAM
oOyyaronuecst 00paIiagiuch HEOJIHOKPATHO. DTO TO3BOJSET OPraHM30BaTh OBJIAZCHHUE T'€OMETPHUECKHUMHU
MOHATUSAMH U HaBBIKAMH TIOCJIEJIOBATEIIBHO U MOCTYMATENBHO, C COOIOCHUEM MTPUHIIAIIA TPEEMCTBEHHOCTH,
a HOBBIE 3HAHMSI BKJIIOYATh B OOIIYIO CUCTEMY F€OMETPUYECKUX MPEJICTABICHUI 00yJaromuxcs, pacuIupsis 1
yrayOusst €€, o6pa3ys IPOUHbIE MHOKECTBEHHBIC CBSI3U.

[lepexoxa K U3y4eHHUIO TE€OMETPUHN Ha YIIIYOJIEHHOM YPOBHE IO3BOJISIET:

CO3/1aTh YCJIOBUS s quddepeHnranui 00ydeHus, IOCTPOCHUS WHANBHIyAIbHBIX 00pa30BaTEIbHBIX
nporpamM, 00ecHeunTh YriyONEHHOE H3y4YeHHE T€OMETPHHM KaK COCTaBJSIOMIEH Y4eOHOro mpenMmera
«Maremarukay;

MOJATOTOBUTH OOYYAIOIIUXCS K TPOJOJDKEHUIO M3YyYeHHS MAaTEMaTHKH C y4€TOM BbIOOpa Oymymiei
npogeccun, odecreunBas MPEeMCTBEHHOCTh MEKTY OOIIUM H PO (PECCHOHATEHBIM 00pa30BaHHEM.

Ha uzyuenue yuebnoro kypca «I'eomerpus» Ha yriny0inéHHoM ypoBHe oTBoAuTCs 204 yaca: B 10 kacce
— 102 gaca (3 gaca B Henento), B 11 kmacce — 102 vaca (3 yaca B HEEINIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMble U IIIOCKOCTH B IPOCTPAHCTBE

OcHoBHblE MOHATHS cTepeoMeTpuu. Touka, mnpsmMas, IUIOCKOCTb, IpocTpaHcTBO. lloHATne 00
aKCMOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHUH: AKCHOMbI CTEPEOMETPUU U CIIEACTBUS U3 HUX.

B3aumHoe pacrnosio)keHHe NOpsSMBIX B INPOCTPAHCTBE: IE€pECcEKarollMecs, NapauiejbHble WU
cKpeluBaromuecs npsmMble. [Ipuznaku ckpemuBaromuxcs npsmbix. [lapanienbHOCTh IPSIMBIX U TUIOCKOCTEN
B IPOCTPAHCTBE: MMapaljiesIbHbIE MIPSAMbBIE B IPOCTPAHCTBE, MAPAIIEIBHOCTh TPEX MPSMBIX, HapajIeIbHOCTh
npsiMoi u mockocTH. [lapamiensHoe U HEHTpaIbHOE MPOEKTHpOBaHUe, n3o0paxenue ¢uryp. OCHOBHBIC
CBOMCTBa MapaJljIeIbHOTO NpoeKkTupoBaHus. M3o0paxenue ¢uryp B mapauieqbHOM MPOEKUMU. YTIbl C
COHAIpPABJICHHBIMU CTOPOHAMH, yroJl MEXJIy HpsIMBIMM B IpocTpaHcTBe. [lapamienbHOCTh IIIOCKOCTEM:
napajulieNbHble MII0CKOCTH, CBOMCTBA MapaieNbHbIX I1ockocTell. [IpocTeiinne npocTpaHCTBEHHbIE (DUTYPBI
Ha IUIOCKOCTH: TETpadp, NapajuieJenune i, HOCTPOSHNE CEUeHU .

[lepnieHIUKyYIAPHOCTD MPSAMOM U IUIOCKOCTU: MEPIEHIUKYIIPHBIE MPSIMbIE B IPOCTPAHCTBE, MPSIMbIE
napajuleNibHble U MEPHEeHIUKYIIpHbIE K IIOCKOCTH, NMPU3HAK MEPHEHIUKYISIPHOCTU MPSMON U IJIOCKOCTH,
TeopeMa O MPSMOM IMEePHEHIUKYISIPHOW TUIOCKOCTH. OpTOrOHaIpHOE MpOoeKTUpoBaHue. [lepnenaukynsp u
HAaKJIOHHBIE: PACCTOSTHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSAMOI A0 TJIOCKOCTH, MPOEKIHS (PUTYpBI
Ha IJIOCKOCTh. [lepneHauKyaspHOCTh IUIOCKOCTEH: MPU3HAK MEPHEHAUKYISIPHOCTH ABYX IUIOCKOCTEH.
Teopema o TpEX nmepneHANKYISIPaX.

Yrael B MPOCTPAHCTBE: YroJI MEXIY MPSMON M TUIOCKOCTBIO, JBYIPaHHBIA YroJ, JUHEWHBIA yroji
JIBYIpaHHOTO yriia. TpéXrpaHHblii © MHOTOTpaHHbIEC YIJibl. CBOMCTBA MJIOCKUX YIJIOB MHOTOTPAHHOTO yria.
CBoiiCcTBa IUVIOCKMX W JBYTPaHHBIX YIJOB TPEXTPAaHHOrO yria. TeopemMbl KOCHHYCOB W CHUHYCOB IS
TpEXTPAHHOTO YIJa.

MHoOrorpaHHMKH

Bunbl MHOrorpaHHukoB, pa3BEpTKa MHOrorpaHHuka. lIpusma: n-yronpHas mnpusMa, npsMas U
HaKJIOHHasl TPU3MbI, OOKOBas M TOJHas MNOBEPXHOCTh Mpu3Mbl. [lapamnenenunesn, NPIMOYTOJIbHBIN
napajuiesienuien U ero cBoicrea. Kparvaiiiive myTd Ha MOBEPXHOCTH MHOTOrpaHHHKA. Teopema Disepa.
[IpoctpancrBennas Tteopema Iludaropa. Ilupamuaa: n-yronbpHas nmupamMuja, OpaBHIIbHAsS U yCeUEHHAs
nupamuabl. CBoiicTBa pédep U OOKOBBIX I'paHed MpaBHILHOW mupamubl. [IpaBuibHbBIE MHOTOTPAaHHUKHU:
MpaBUJIbHAS IPU3Ma U IPaBUIIbHAS IUPAMU/JA, TPaBUIIbHAS TPEYroJibHAs MIMPAaMU/Ia U IPABWIIbHBIN TETPAdIp,
ky0. [IpeacraBneHune o mpaBUILHBIX MHOTOTPAHHHUKAX: OKTAdp, JOJIEKadAPp U UKOCAdIP.

Brruncnenue 31eMeHTOB MHOTOTPaHHUKOB: pé0pa, quaroHanu, yrisl. [Lnomaas 00KoBO MOBEPXHOCTH
Y TIOJTHOW MOBEPXHOCTH MPSIMON MPU3MBI, IJIOHIA/Ib OCHOBAHUH, TeopeMa 0 OOKOBOW MOBEPXHOCTH MPSIMOU
npu3Mel. [lnomans 00kOBOM MOBEPXHOCTH M MOBEPXHOCTH MPABUIIBHON MUpaMUAbI, TEOpeMa O IJIOUIaan
YCEYEHHOU UPaMUIbI.

CummeTpusi B MMPOCTPAHCTBE. DJIEMEHThl CUMMETPHUU NPABUIIbHBIX MHOTOI'PAHHUKOB. CUMMETpUS B
MPaBUJILHOM MHOTOIPAaHHMKE: CUMMETPUS NapajljIesienune1a, CAMMETPUS IPABUWIbHBIX [IPU3M, CUMMETPUS
MPaBUIILHON TUPaMU/IbI.

BexTopbl 1 KOOPANHATHI B IPOCTPAHCTBE

[lonsTHA: BEKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOp, [UIMHA HEHYJIEBOIO BEKTOPA, BEKTOPBI
KOJUIMHEApHbIE, COHAIPABJIEHHBIE M IPOTHBOIIOJIOKHO HAIPABIECHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB.
JIeWcTBUS ¢ BEKTOpaMH: CIIOKEHUE M BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKHUX BEKTOPOB, YMHOXXEHHE
BEKTOpa Ha 4yucio. CBONCTBA CIOXKEHUS BEKTOpoB. CBOMCTBa yMHOXEHHUS BeKTopa Ha uucio. llonsrue
KOMILJIaHapHble BEKTOpHl. [Ipu3Hak kommiaHapHOCTH TpEX BeKTOpoB. IIpaBuno mapannenenunena. Teopema
O pa3JOKEHUH BEKTOpa MO TPEM HEKOMIUIAHApHBIM BekTopam. I[IpsMoyronpHas cucreMa KOOpAMHAT B
npoctpadcTee. KoopanHatel Bektopa. CBs3b MEKAY KOOpPANHATaMHU BEKTOpPa M KOOPAMHATAMU TOYEK. YTOJI
Mexay BekTopaMu. CKalsipHOE IPOU3BEIEHUE BEKTOPOB.



11 KJIACC

Tena ppamenust

[MoHATHSA: WWIMHAPUYECKAs MOBEPXHOCTh, KOHMYECKAs IMOBEPXHOCTh, cepuueckas MOBEPXHOCTD,
oOpa3yromue moBepxHocTei. Tena BpaiieHus: IUIMHAP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. Baumuoe
pacrionoxenue chepbl M IIOCKOCTH, KacaTelbHas IIOCKOCTh K cdepe. M3o00pakeHune Tesn BpallieHHs Ha
iockoctu. Pa3séprka mumuHapa u koHyca. CuMMeTpus cephl 1 mapa.

O6bEM. OcHOBHBIE CBOMCTBA 00BbEMOB Tell. Teopema 00 00BEME MPSIMOYTOIBLHOTO NapaylJIeIeUIeaa U
cienctBus u3 He€. OObEM NPSIMON U HAKJIIOHHOW MPU3MBbI, LIWIMHIpA, TUpaMubl U KoHyca. O0bEM 11apa u
1IapOBOT'O CETMEHTA.

KomOunauu Ten BpalieHusi 1 MHOTOTpaHHUKOB. [Ipu3Ma, BiMcaHHas B UWJIMHAP, OTIMCAaHHAsT OKOJIO
umnuHapa. [lepeceuenne cdepsl u mapa ¢ miockoctbio. Kacanue mapa u cdepsl miockocTsro. [lonsTre
MHOTOTpaHHHUKA, OMTMCAHHOTO 0KO0JIO cpephl, chephl, BIUCAHHONW B MHOTOI'PAaHHUK WJIM TEJIO BpalllEHUS.

[Tnomaas NOBEpXHOCTH LMIIMHJIpa, KOHYca, MIomaas chepsl u e€ yacrel. [logoOue B mpocTpaHCTBe.
OtHoienne o0bEMOB, MIIOIIAAeH oBepxHOCTeN MoK00HBIX Quryp. [IpeoOpasoBanue nogo0usl, FOMOTETHS.
Pemenue 3a1a4 Ha MJIOCKOCTH C UCIIOJIB30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceyeHH! MHOTOIpDaHHUKOB W TeNl BpalllEHUS: CEYEHHs LWIMHIApa (MapajielIbHO U
MEPIEeHIUKYIIIPHO OCH), CeYeHMs] KOHyca (MapajulelibHble OCHOBAHUIO M IPOXOJSIIME Yepe3 BEPIIHHY),
CeueHHs I11apa, METOAbI MOCTPOCHUS CEUEHUIN: METO/I CIIE0B, METO BHYTPEHHETO MPOEKTUPOBAHUS, METO/
MepeHoca CeKyiei mIoCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bexropsl B nmpocTpancTBe. Onepanuu Hajg BeKTOpamMu. BeKTopHOE yMHOXeHHE BEKTOpoB. CBOICTBa
BEKTOpHOro yMHOeHus. [IpsiMoyronbHas cuctema KoopauHaT B mIpocTpaHcTBe. KoopauHatel BekTOpa.
Pasnoxxenue Bekropa o 6azucy. KoopanHaTHO-BEKTOPHBIN METO/ MPU PELICHUH FT€OMETPUUECKUX 3aad.

JBuKeHHUsI B IPOCTPAHCTBE

JIBwkenusi mpoctpancTtBa. OrtoOpaxenus. JIpwkenuss u paBeHCTBO ¢uryp. OOmme cBoicTBa
JBWO>KEHUW. BUIbI ABMKEHMI: TTapauleibHbIN MEPEHOC, [IEHTpalbHas CUMMETPUS, 3€pKAJIbHAsT CUMMETPHS,
MMOBOPOT BOKPYT npsiMoid. [IpeoGpazoBanus mogoous. [Ipsmas u chepa Diinepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA «IT'EOMETPUSA»
(YIJIYBJIEHHBI YPOBEHB) HA YPOBHE CPEJHEI'O OBIIIEI'O OGPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaxaanckoe BociuTaHUe:

c(OPMHUPOBAHHOCTD TPAKAAHCKON MOZUIUN 00yJArOIIErocsi Kak akTHBHOTO M OTBETCTBEHHOTO YJICHA
poccuiickoro oOImiecTBa, NPEACTABIEHHE O MaTeMAaTUYECKUX OCHOBAaX (PYHKUHMOHUPOBAHUS Pa3IUYHBIX
CTPYKTYp, SIBICHHMH, NpOLEAyp TIpa)xJaHCKoro oOmiectBa (BbIOOpPHI, OMNPOCHI U JPYroe), yMEHHue
B3aUMO/ICHICTBOBATh C COLIMAIbHBIMU UHCTUTYTAMH B COOTBETCTBUHU € UX (DYHKIUSIMU U Ha3HAUCHUEM;

2) naTpuoTHYecKoe BOCIIMTAHHUE:

c(OpPMHUPOBAHHOCTh POCCUNCKOM I'PaXKJAHCKOW UIEHTUYHOCTH, YBaKEHHS K IPOLUIOMY U HACTOSIIEMY
POCCUICKON MAaTEMAaTUKH, ICHHOCTHOE OTHOILIEHUE K JOCTHKEHUSM POCCUUCKUX MAaTEMAaTUKOB U POCCUUCKOMN
MaTeMaTHYeCKON MIKOJIbI, HCIOJIb30BAaHUE 3TUX AOCTHKEHMH B APYTrUX HayKax, TEXHOJOTHsX, cdepax
SKOHOMMKH;

3) AyXOBHO-HPAaBCTBEHHOE BOCIIMTAHME:

OCO3HAHHE JYXOBHBIX IIEHHOCTEM pOCCHICKOrO Hapoja, CPOPMUPOBAHHOCTH HPABCTBEHHOIO
CO3HAHMS, ITUYECKOTO MOBEACHHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHUN HayKu U
JeSITeNIbHOCTBIO YYEHOT0, OCO3HAHKE JINYHOTO BKJIaJia B IOCTPOEHUE YCTOMYMBOTO OyAyIIEro;

4) acTeTHYeCKOEe BOCIIMTAHME:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKJIIOUasl 3CTETUKY MaTeMaTHUYECKUX 3aKOHOMEPHOCTEH, 00BEKTOB,
3a/a4, pEUIeHUM, pacCyX ACHUH, BOCIPUUMYMBOCTH K MaTEeMAaTHYECKUM acleKTaM pa3InYHbIX BHUOB
UCKYCCTBA;

5) pusnveckoe BocnuTaHuE:

C(OPMHPOBAHHOCTb YMEHHUS IPHUMEHATh MaTEeMAaTH4eCKUe 3HAaHUSA B MHTEpecax 3J0pOBOrO U
Oe3omacHoro o0Opa3a >KM3HH, OTBETCTBEHHOE OTHOLICHME K CBOEMY 3J0pPOBBIO (30pOBOE€ IHUTaHHE,
cOalaHCUPOBAHHBI PEXKHUM 3aHATUM M OTIbIXa, PETyJspHas ¢u3ndeckas aKTHUBHOCTH), (PU3NYECKOE
COBEpPILIEHCTBOBAHKE MIPU 3aHATHSIX CIIOPTUBHO-03/10POBUTEIBHOMN AEATEIBHOCTBIO;

6) TpyaoBOe BociuTaHMe:

TOTOBHOCTb K TpYAY, OCO3HAaHUE LEHHOCTH TPYIOJIO0Ms, HHTEpeC K pas3iuyHbIM chepam
po(hecCUOHAIBHON JESITeIbHOCTH, CBA3AHHBIM C MAaTEMAaTUKON M €€ NMPUWIOKEHUSIMH, YMEHUE COBEPLIAThH
0CO3HaHHBII BbIOOp Oyayuiei npodeccun 1 peaan3oBbIBaTh COOCTBEHHBIE )KM3HEHHbBIE IIaHbl, TOTOBHOCTD U
CIOCOOHOCTh K MAaTeMaTHMYeCKOMY OOpa30OBaHUI0 M CaMOOOpa30BaHMIO HAa MPOTSIKEHUU BCEH KU3HH,
TOTOBHOCTb K aKTUBHOMY YYacCTHIO B PEILIEHUH IIPAKTUUYECKUX 3a/1a4 MaTEMAaTHYEeCKON HallPaBJIECHHOCTH;

7) 3Ko0JI0rHYecKoe BOCIIUTAHHUE:

C(OPMHUPOBAHHOCTb 3KOJIOTMYECKOM KYJIbTYpbl, ITOHUMAaHUE BIHUSHUSA COLMAIbHO-3KOHOMHYECKUX
IIPOLIECCOB HA COCTOSIHUE MPUPOJHOM M COLMANbHOM cpelbl, OCO3HaHHWE TJI00AJBHOIO Xapakrepa
9KOJIOTUYECKUX IMpo0JieM, OpUEHTAlMsl Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HaHUM Ul pelieHus 3a1ad B
001acTH OKpY’Karollel cpezbl, MJIaHUPOBAHUE IOCTYINKOB M OLIEHKM MX BO3MOXKHBIX IMOCJIEACTBUH JUIs
OKpYKaroLlen Cpeibl;

8) HeHHOCTH HAYYHOr0 NNO3HAHUS:

Cc(OPMHPOBAHHOCTH MUPOBO33PEHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH U
OOIIeCTBEHHOHN MPaKTHKH, TOHUMAaHWE MaTeMaTH4eCKON HayKu Kak c(epbl 4eloBEYECKON NesATeTbHOCTH,
9TanoB €€ pa3BUTHUS U 3HAYMMOCTH U1 DPA3BUTHS LMBWIM3ALUU, OBJIAJEHUE SI3BIKOM MaTEMaTHKU H
MaTeMaTHYECKON KyJIbTYpOH KaK CPEICTBOM IO3HAHUS MHpa, TOTOBHOCTb OCYIIECTBIISATH IPOEKTHYIO U
HCCIIEIOBATENBCKYIO AEATEIbHOCTh MHIUBUAYAIBHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIBTATHI



IHo3naBaTebHBIE YHHBeEpPCAJbHbIE YUeOHbIE JeHCTBUS

ba3oBble joruyeckue 1ecTBUs:

BBIABJISITh M XapaKTEPU30BaTh CYIICCTBEHHbIE NPHU3HAKM MaTeMaTHYECKUX OOBEKTOB, MOHSTUH,
OTHOIICHUIA MEXKIY MOHATUSAMHU, (OPMYITHPOBATH ONPEACTCHUS TOHSATHH, YCTaHABIMBATH CYIIECCTBEHHBIN
MPU3HAK KJIacCH(PUKALMU, OCHOBAHUS JUI1 0000IICHUS M CPABHEHUS, KPUTEPUH NTPOBOAUMOTO aHAIIN3A;

BOCIIPUHUMATh, (DOPMYIUPOBATH U MPEOOPA30BBIBATE CYKICHHS: YTBEPAUTEIHHBIC U OTPUIIATEIIBHEIC,
eMHUYHbBIC, YACTHBIC U 00IIIKE, YCIOBHBIE;

BBIABJISITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M W MPOTHBOpEYHs B (aKTax, JTAHHBIX,
HAOJIOJICHUSX U YTBEPKACHUSX, MPEJIaraTh KPUTEPHUH TS BBISBIICHUS 3aKOHOMEPHOCTEH U MPOTHBOPCUHNI;

JIeJIaTh BBIBOJIBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTHKH, JICTYKTUBHBIX U MHAYKTUBHBIX YMO3aKIIOUCHUM,
YMO3aKJIFOUEHUH 10 aHAJIOTUU;

MPOBOJIUTH CAMOCTOSITEIPHO JIOKA3aTEebCTBA MAaTEMATHUUYECKUX YTBEPXKIEHUW (TIpsIMbIE U OT
MPOTUBHOTO), BBICTPAMBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHl W KOHTPIPHUMEPHI, 0OOCHOBBLIBATH
COOCTBEHHBIE CY)KJICHHS U BBIBOJIBI;

BBIOMpATh CHIOCO0 pelieHns yueOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB pellIeHUs, BRIOUpaTh
HauboJee NOAXOAAIUHN C YUETOM CAMOCTOSTEIbHO BbIACIEHHBIX KPUTEPHUEB).

Ba3oBble nuccienoBare/ibCKkue 1elCTBUA:

HCII0JIb30BaTh BOIPOCHI KaK MCCIEA0BATENbCKIUII MHCTPYMEHT MO3HaHUS, (POPMYIHPOBATH BOMPOCHI,
¢bukcupymole NpoTUBOpeure, MpolieMy, YCTaHABIMBATh MCKOMOE U JaHHOE, (OPMUPOBATH TUIIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3UINI0, MHEHHE;

MIPOBOJUTH CAaMOCTOSTEIbHO CIUIAHUPOBAHHBIM HSKCHEPUMEHT, HCCIIEJJOBAHUE [0 YCTAHOBJIEHMIO
O0COOEHHOCTENl MaTeMaTU4ecKoro oOOBEKTa, SBJIECHUS, TIPOLIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXAY
0o0BbeKTaMU, SIBJICHUSAMHU, ITPOLIECCAMY;

CaMOCTOSITEIFHO GOPMYIUPOBATH 000OIIIEHUSI M BEIBOIBI TI0 pe3yiIbTaTaM MPOBEAEHHOTO HAOIIOICHUS,
HCCIIEIOBaHUS, OLIEHUBATh IOCTOBEPHOCTh MOJYYEHHBIX Pe3yIbTaTOB, BEIBOJIOB U 0000IIEHNUI;

MIPOTrHO3UPOBATh BOZMOKHOE pPa3BUTHE MPOIIecca, a TAK)KE BBIIBUTATh MPEINOJIOKEHUS O €0 Pa3BUTHH
B HOBBIX yCJIOBHSIX.

Pa6ora ¢ undopmanmeii:

BBISIBIISITH JePUIUTHI MH(GOPMALIMKU, JaHHBIX, HEOOXOJUMBIX JJIi OTBETAa HA BOIPOC U VIS PEHICHUS
3a/1a4u;

BBIOMpATh MH(POPMALUIO U3 UCTOYHUKOB PA3IMUYHBIX THUIIOB, aHAJTU3UPOBATh, CUCTEMATU3UPOBATH U
MHTEPIPETUPOBATH HHPOPMAIIMIO Pa3IMYHBIX BUJIOB U (hOPM MpeacTaBICHUS;

CTPYKTYpUpOBaTh HUHGOpPMAIMIO, MPEACTaBIATh €€ B pPa3IUYHBIX (opmax, HUIIOCTPUPOBATH
rpau4ecKu;

OIICHUBATh HAJEKHOCTh MHPOPMAIIMH [I0 CAMOCTOSATENBHO CHOPMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHnKaTHUBHBIC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

Oo0menne:

BOCIPUHHUMATh U (POPMYIUPOBATH CYXKAECHUS B COOTBETCTBUH C YCIOBUSAMH U LEJISIMHU OOIIEHUS, SICHO,
TOYHO, I'PaMOTHO BBIpaXkaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M NHCBMEHHBIX TEKCTaX, J1aBaTh MOSICHEHHUS 110
X0y pellleHus 3aa4l, KOMMEHTHUPOBATh MOJYYEHHbIN PE3YyNbTaT;

B X0Jie 00CYXJIeHHs 3a/laBaTh BOIPOCHI MO CYIIECTBY 0OCYXJaeMOW TeMbl, MPOOJIEMBbI, peraeMon
3aJ1a4M, BBICKA3bIBATh UJIEH, HALIEJICHHBIE HA MIOUCK PEIICHHUS, COIOCTABIIATh CBOM CYKJIEHUS C CYXKIACHUAMU
JIPYrUX Y4YacTHUKOB JMaJlora, OOHApyKMBaTh pa3iMyMe W CXOJCTBO MO3UIMH, B KOPPEKTHOW ¢opme
(bopMynUpOBaTh pa3HOTIACHS, CBOU BO3PAKECHHUS;

IIPENICTABIIATh PE3YIbTATHI PEIICHUS 334a4H, DKCIIEPUMEHTA, NCCIIEI0OBaHMs, IPOEKTA, CAMOCTOSITEIEHO
BBIOMPATh (hopMaT BBICTYIUIEHUS C YUETOM 3a]au MPe3eHTAllMd U OCOOCHHOCTEN ayIuTOPHUH.

PeryasitTuBHbIe YHMBepcaJIbHbIe y4eOHbIe NeficTBUS



Camoopranmu3anus:

COCTaBIISATh TUIAH, AJITOPUTM PEIICHHS 3a/1a4H, BEIOMpATh CIOCO0 pemieHUs ¢ Y4ETOM HUMEIOITUXCS
pPECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATH BAPUAHTBI PEIICHUH C
y4€TOM HOBOU MH(OpPMAIIHHL.

CaMOKOHTPOJIb, SMOLMOHAIbHBII HHTEJIEKT:

BJIQJICTh HAaBbIKAMH T[O3HABATENBHON pediaekcuu Kak OCO3HAHHs COBEpIIAEMBIX ACUCTBUU U
MBICJIUTEIbHBIX IPOLECCOB, UX PE3yJIbTAaTOB, BIaJAETh CIOCOOAMU CaMOIIPOBEPKU, CAMOKOHTPOJIS IIpoLiecca
U pe3yibTaTa peleHuss MaTeMaTHYeCKO! 3a1a4;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTH IPH PELICHUU 3a/1a4d, BHOCUTH KOPPEKTUBHI B
NESITETFHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, MAHHBIX, HAWJICHHBIX OMMOOK, BBISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBHE PE3YJIbTaTa IEIH M YCIOBHIM, OOBSICHITH NMPUYMHBI JOCTHXCHHUS WIN
HEJIOCTH)KEHHS PE3yIbTAaTOB JAEATEILHOCTH, HAXOIUTh OIIMOKY, TaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eITEJILHOCTD:

MMOHUMATh U HCIIOJB30BATh MPEUMYIIECTBA KOMAaHJIHOW W WHIMBUIYAJIIbHOW pabOTHI MPHU PEIICHUN
y4eOHBIX 3a7ad, MPUHUMATH 11€7b COBMECTHOM NEeATEIbHOCTH, TUIAHUPOBATH OPTaHU3AIMIO COBMECTHOM
paboTHI, pactipeiesiTh BUILI PabOT, TOTOBAPUBATLCS, OOCYKIATh MPOLIECC U Pe3yabTaT paboThl, 06001IaTh
MHEHHUS HECKOJILKHX JTIOJICH;

Y4acTBOBATh B TPYNMNOBBIX GopMax paboThl (0OCykeHrs, OOMEH MHEHUH, «MO3TOBBIC IITYPMBI» U
WHBIE), BBIIOJHATH CBOIO YaCTh PabOThl U KOOPAWHUPOBATH CBOU JIEUCTBHS C IPYTHMMHU WICHAMU KOMaH/IbI,
OIIEHUBATh KaueCTBO CBOET0 BKJIAJA B OOIIMI MPOIYKT MO KPUTEPHsIM, CHOPMYITHPOBAHHBIM yJaCTHUKAMHU
B3aMMOJICUCTBHSI.

INPEIMETHBIE PE3YJIBTATbBI

K xoniy 10 kiaacca oOydaromuiicss HAQyIuTCs:

e CcBOOOJIHO OTIEPUPOBATH OCHOBHBIMU MOHATHSMH CTEPEOMETPUH MTPH PEIICHUH 3314 U TIPOBEICHUH
MaTEeMaTUYECKUX PACCYXKICHUH;

® TIPUMEHSTh AaKCHOMBI CTEPEOMETPHH U CIICJICTBUS U3 HUX IPH PEIICHHH T€OMETPHUUECKUX 3a]1ay;

e KjaccH(UIMPOBATh B3aUMHOE pACIHOJIOKECHHE TMPSAMBIX B TPOCTPAHCTBE, IUIOCKOCTEH B
MPOCTPAHCTBE, MPSAMBIX H TUIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJIHO ONEPHPOBATH TIOHATHSIMH, CBSI3aHHBIMH C YIJIAMU B TIPOCTPAHCTBE: MEXIY MPSIMBIMH B
MPOCTPAHCTBE, MEXKY MPSIMOM U IJIOCKOCTHIO;

e CcBOOOJIHO OTIEPUPOBATH OHSATUSIMH, CB3aHHBIMU C MHOTOT'paHHHKAMH;

e CcBOOOJIHO PacNO3HABATh OCHOBHBIC BHU/Ibl MHOTOTPAHHUKOB (TIpU3Ma, MTUPaAMKJIA, IPSIMOYTOJIbHBIH
napajuienenumnesn, Kyo);

e KiaccuUIMPOBATh MHOTOT'PAHHHUKH, BEIOUpPAsi OCHOBAHUS JIJISl KIIACCH (PHKAIIHH;

e CBOOOJIHO OTIEPUPOBATH TOHATHSIMH, CBI3aHHBIMH C CCUCHHEM MHOTOTPaHHHKOB TUIOCKOCTBIO;

®  BBINOJIHATH MapaJUICIbHOE, [IEHTPAIBHOE U OPTOTOHAIBLHOE MIPOCKTUPOBAHUE (PUTYp HA IIOCKOCTb,
BBITIONTHATH N300paskeHus (PUryp Ha MIOCKOCTH;

® CTPOUTH CEUEHUS MHOTOTPAHHUKOB PA3IUYHBIMH METOJIAMU, BBITIONHSTH (BBIHOCHBIC) TIIOCKUE
YepTeKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX GUTYP: BUJ CBEPXY, COOKY, CHHU3Y;

® BBIYHUCIATH IUIOMIAN TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpHU3Ma, THpaMua), FEOMETPUUECKUX Te
C IpUMeHeHueM (opMYyT;

e CBOOOJHO ONEPUPOBATH MOHATHUSMHU: CHMMETpPUS B MPOCTPAHCTBE, IEHTP, OChb U IJIOCKOCTh
CUMMETPUH, IIEHTP, OCh U MIIOCKOCTh CAMMETPUU (DUTYPHI;

e CBOOOJHO OMNEPUPOBATH TMOHATHSIMH, COOTBETCTBYIOIIMMU BEKTOpaM H KOOpJIMHATaM B
MIPOCTPAHCTBE;

®  BBINOJIHATH JACHCTBHSI HAJl BEKTOPAMU;



peuaTh 3a1a4u Ha JTI0Ka3aTeIbCTBO MAaTEMAaTUYECKUX OTHOIICHUM M HAX0KICHUE TEOMETPUUECKHUX
BEJIMYUH, NIPUMEHSS U3BECTHBIE METO/bI IIPU PELICHUHA MATEMaTHYECKUX 3a]ad IIOBBIIICHHOIO U
BBICOKOT'O YPOBHSI CJIOKHOCTH;

IIPUMEHATH IPOCTEHIINE IIPOrPAMMHBIE CPEICTBA U IEKTPOHHO-KOMMYHUKALIMOHHBIE CHCTEMBbI
IIpU PELICHUH CTEPEOMETPUUECKUX 3a/1a4;

W3BIIEKaTh, NPEOOPa30BBIBATb M HWHTEPIPETHPOBATH HHGOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUIECKUX (PUTYpax, MPEACTaBICHHYIO Ha YePTekKaxX U PUCYHKAX;

IIPUMEHSATH [10JyYEHHBIE 3HAHMS Ha IIPAKTUKE: CPABHUBATh U aHAJIU3UPOBATh PEAIbHBIC CUTYyAIlUH,
MPUMEHSTh U3yYCHHBIE IIOHSATHS B TIPOLIECCE TIOMCKA PEIICHUS MaTeMAaTHIeCKU C(HOPMYITHPOBAHHOM
po0OIeMBbl, MOJICIIMPOBATh PEAJIbHBIC CUTYAallUU Ha SI3bIKE TE€OMETPHUHU, UCCIICA0BATh MOCTPOCHHBIE
MOJIENIM C HCIOJIb30BAHHEM T'€OMETPUYECKMX IOHATUH M TEOpeM, ammapara ajareOpbl, pemarb
MIPAaKTUYECKHE 3a7a4H, CBS3AHHBIC C HAX0XKJICHUEM I€OMETPUYECKUX BEIUYMH;

UMETh TMPEACTaBICHUS 00 OCHOBHBIX JTanax pa3BUTUS TEOMETPUM KaK COCTAaBHOM dYacTu
(GyH1aMeHTa pa3BUTHS TEXHOJIOTUIL.

K xoniy 11 kaacca oOydaromuiicss HAQyquTCs:

CBOOOIHO OTIEPHPOBATH OHIATHSIMH, CBI3aHHBIMH C IVUTHHIPUICCKON, KOHUIECKOU M ChepHIecKOit
MMOBEPXHOCTSIMH, OOBSICHSATH CITOCOOBI MOTyUEHNS,

OTICpPUPOBATh TOHATHIMHY, CBSI3aHHBIMUA C TEJIaMH BpAICHHS: IMIJIUHAPOM, KOHYcOM, chepoid u
1apom;

pacrno3HaBaTh TeJja BpalleHus (IMIUHAP, KOHYC, cdepa U map) U 0OBbSACHATH CIIOCOOBI MOTYUEHU s
TeJ BpAICHHS;

KJIacCU(PHUIIMPOBATh B3aUMHOE PACIIOJIOKEHUE CPEPHI U TUIOCKOCTH;

BBIYMCIISATh BEJIMYMHBI 3JIEMEHTOB MHOTOIPAHHUKOB W TN BpallleHHs, O00bEMBI W IUIOMIAIU
MOBEPXHOCTEH MHOTOTPAHHHUKOB U TEJ BPAIICHUS, TEOMETPUUYECKUX TN ¢ MPUMEHEHUEM (HOpMYIT;
CBOOOJHO OIEpPUPOBATh MOHSATHSMH, CBS3aHHBIMH C KOMOMHALMSMU Tell BpALEHUS U
MHOTOTPaHHUKOB: MHOTOTPAHHMK, BMHCAHHBIA B cepy U ONMHMCaHHBIA OKoJio cdepswl, chepa,
BIIMCAaHHAsl B MHOTOTPaHHUK WJIM TEJIO BpallCHHUS;

BBIYHCIISATH COOTHOUICHHSI MEXKAY TUIOIIAIIMU TOBEPXHOCTEH 1 00bEMaMu NOJIOOHBIX TelT;
n300paxaTh u3ydyaeMble (GUTYpbI, BEIIOIHATH (BBIHOCHBIE) IIIOCKHUE YEPTEKHU U3 PUCYHKOB IIPOCTHIX
00BEMHBIX QUTYp: BUJI CBEPXY, COOKY, CHU3Y, CTPOUThH CEUEHUS TeJl BpallleHUs;

U3BJIEKaTh, HWHTEPIPETHPOBATh U NPeoOpa3oBbIBaTh HMHMOPMALMIO O TMPOCTPAHCTBEHHBIX
reoMeTpHUECKUX QUrypax, npeAcTaBIeHHYIO Ha YepTeKaxX U PUCYHKAX;

CBOOOJHO OMEPUPOBATH MOHATHEM BEKTOP B MIPOCTPAHCTBE;

BBITIOJIHATH OTEpaIMy HaJl BEKTOPaMU;

3a/1aBaTh IUIOCKOCTh YPaBHEHHUEM B JIEKaPTOBOM CHCTEME KOOPHHAT;

pelarh reoMeTpUYecKue 3a/Jaddl Ha BBIYUCICHHE YIIIOB MEXAY MNPSIMBIMA U TJIOCKOCTAMH,
BBIYHCIICHUE PACCTOSIHUHA OT TOYKH JO IUIOCKOCTH, B II€JIOM, Ha NIPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/Ia IIPU PELICHUH;

CBOOOJHO OMEPHPOBATh MOHITUIMH, CBS3aHHBIMH C JBMKEHHEM B MPOCTPAHCTBE, 3HATH CBOWCTBA
JIBUKCHUI;

BBITIONHATh M300paKeHHWs MHOTOTPAaHHUKOB WM TEN BpallleHUs NpU MapajuleTbHOM IepeHoce,
LEHTPATbHOM CHUMMETpPUH, 3€pKATbHOM CHMMETpUU, TPU TOBOPOTE BOKPYr  MPSMOIA,
npeoOpa3oBaHus 000U,

CTPOUTH CEUYCHHMs] MHOTOTPAHHHKOB W TEN BpAIICHHS: CEYCHUS IIIMHApA (MapaljielibHO U
MEPIEeHIUKYIIIPHO OCH), CEYCHHUs KOHyca (mapasielbHble OCHOBAaHUIO U TMPOXOMAIINE uepe3
BEPIIHHY), CEUCHHUS 11apa;

MCIOJIb30BAaTh METOIbI IOCTPOESHUS CEUCHUN: METO/I CIIEZIOB, METOJI BHYTPEHHETO MPOCKTHPOBAHUS,
METO/1 IEPEHOCA CEKYIIEH MIIOCKOCTH;



JIOKa3bIBaTh F€OMETPUUECKUE YTBEPKIACHUS;

INPUMEHATh TeOMETpUYecKre (aKThl Ui PEUICHHUs CTEPEOMETPUUYECKUX 3a/1ad, MPEnoIararnx
HECKOJIPKO IIaroB peIIeHus, eClId YCIOBUS MPUMEHEHHS 3a/1aHbl B SIBHOW M HESIBHOU (opme;
peuaTh 3a1a4u Ha T0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOLICHUN U HAX0XKACHUE T€OMETPUUYECKUX
BEJINYUH;

IIPUMEHATHh IIPOIPAMMHBIE CPEIACTBA U JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEILECHUU
CTEPEOMETPUYECKHX 3a/1a4;

IIPUMEHSATH IIOJIy4CHHBIC 3HAHMS HA IIPAKTUKE: CPABHUBATh, AaHAJTU3UPOBATh U OLICHUBATH PEAJIbHBIE
CUTYyalluM, IPUMEHATh U3YyYCHHBIE IOHATHUSA, TEOPEMBI, CBOWCTBA B IPOLECCE MOUCKA PELICHUS
MaTeMaTH4eCKu C(HOPMYITHPOBAHHON MPOOJIEMBI, MOJCIHPOBATh peallbHbIE CHTYallMd Ha S3BIKE
T€OMETPHUH, UCCIIEIOBATh ITOCTPOCHHBIE MOJEIH C UCIOJIB30BAHUEM I'€OMETPUYECKUX MOHITHU U
TEOpeM, ammapara aiaredpbl, pemiarb MpPaKTUYECKHE 3a7adyd, CBA3aHHBbIE C HaXOXKJIEHUEM
F€OMETPUUYECKHUX BEJINYUH;

UMETh TMPEACTaBICHUS 00 OCHOBHBIX JTanax pa3BUTUS TEOMETPUM KaK COCTAaBHOM dYacTu
(¢yH1aMeHTa pa3BUTHS TEXHOJIOTUIL.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmmuyecTBo yacos DJIeKTPOHHbBIE
Ne HanmeHoBaHMe pa3je/ioB U TeM (uu¢poBbIe)
n/n NPOrpaMMblI Bcero Kontponbubie | Ipaxtireckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 BBenenue B ctepeomMeTpuio 23 1
5 B3anMHOe€ pacnosiokeHue npsiMbIX B 6 1
MIPOCTPAHCTBE
3 [MTapannenbHOCTh MPSMBIX | IJIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [eprieHANKYIAPHOCTD MPSIMBIX U o5
IIJIOCKOCTEHN B IPOCTPAHCTBE
VYTIIBI 1 paccTOSTHUS 16
MHororpaHHUKH 7
BekTopsl B mpocTpaHcTBE 12
3 HOBTOPCHI/IC, 0000111eHre ¥ CUCTeMaTU3aLHs 5 5
3HaHU
OBHIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 6 0




11 KVIACC

KosmmuyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiejioB U TeM (uudposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 AHanuTn4eckas reoMeTpus 15 1
9 [ToBTOpEHwUe, O606H1€HI:IC u 15 1
cHCTeMaTH3aIHs 3HAHUH
3 O0BEM MHOTOTpAaHHUKA 17 1
4 Tena Bpamenus 24
5 [Tmomaau moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEI
6 JIBroKeHMst 5 1
7 [ToBTOpEHME, 0606HICHI:IC u 17 5
cUCTeMaTH3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OcHoBHbI€E NpaBUIIa U300paKEHUS HA
PUCYHKE IIJIOCKOCTH, MapaJUICIIbHBIX IPAMBIX
(OTpe3KoB), cepeIuHbI OTpE3Ka

[loHATHA cTepeomMeTpHuM: TOUKA, IpsMas,
TUIOCKOCTB, TIPOCTPaHCTBO. OCHOBHBIE
MpaBUIIa H300pakeHHsI Ha PUCYHKE
IIJIOCKOCTH, MapalJICJIbHBIX IIPAMBIX
(0Tpe3KkoB), cepeIMHbI OTPE3Ka

[MonsiTus: IepeceKaronuecs MmIOCKOCTH,
TIEPECEeKArOIINECs MPsMasi M IIOCKOCTB;
MOJTyITPOCTPAHCTBO

[TonsiTHs: MepeceKaronuecs MmI0CKOCTH,
NepeceKaroIrecs mpsiMasi ¥ mIoCKOCTh;
MOJIYTIPOCTPAHCTBO

MHororpaHHUKH, U300pa)KeHUE MPOCTEUITUX
MIPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIUX 00BEKTOB

MHOrorpaHHHKH, H300paKECHHE TPOCTEHIINX
MPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIIHUX 00BEKTOB

AKCHOMEI CTCPCOMCTPHUU U TICPBLIC
CICACTBUA U3 HUX

AXCHOMBI CTCPCOMCTPHUHU U IICPBLIC
CICACTBUA U3 HUX




AKCHOMBI CTEpEOMETPHUH U TEPBHIC
cienctBus u3 Hux. CriocoObl 3a/1aHus
MPAMBIX U INIOCKOCTEMN B MPOCTPAHCTBE.
O0603Ha4eHUs IPSMBIX U TUIOCKOCTEH

10

N300pakenue ceueHuil mupaMupl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOJIAT Uepe3 ux peopa.
N300pakeHune nmepeceueHus MoTyICHHBIX
IJIOCKOCTEN. PackpanmBaHye oCcTpOEHHBIX
CEYECHMI pa3HbIMM LIBETaMU

11

N300paxkenue ceueHnil nupamuibl, Kyoa u
MIPU3MBI, KOTOpBIE IPOXOJIAT Uepe3 ux péopa.
N3obpaxenune nepeceueHus moaTydeHHbIX
IIJIOCKOCTEN. PackpammBaHnre MoCTpOEHHBIX
CEYECHMI pa3HbIMU LIBETaMU

12

N300paxkenue ceueHunit nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOJIAT Uuepe3 ux péopa.
N300paxkeHue nepecedyeHus MoIy4eHHbIX
IJIOCKOCTEN. PackpammBaHue mOCTPOCHHBIX
CeueHUi pa3HbIMU I[BETAMU

13

N3obpaxenne ceueHnit mupaMu b, Kyda u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 ux péopa.
N300pakenue nepecedeHus moTydeHHbBIX
TUIOCKOCTeH. PackpammBaHue NOCTPOCHHBIX
CCUCHHI Pa3HBIMU IIBETAMHU

14

MeTtoz ciie10B I MOCTPOCHUS CEUSHUI

15

MeTtop crie10B AJis OCTPOCHMS CEUCHUM.
CBoiicTBa nepeceuyeHuil MpsIMbIX U
IJIOCKOCTEN

16

Merton crnenoB A MOCTPOECHUS CEYEHU .
CBoiicTBa nepecevyeHuid NpsIMbIX U
IJIOCKOCTEN




17

[TocTpoenwne ceueHwuii B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh 111aroB
MMOCTPOCHUS

18

[TocTpoenue ceuenuit B nmupamuae, Kyoe mo
TpéM ToukaM Ha péOpax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3aMKCh I1aroB
MMOCTPOCHUS

19

[TocTpoenue ceuenuit B nmupamue, Kyoe mo
TpéM ToukaMm Ha péOpax. Co3gaHue
BBIHOCHBIX YEPTEXKEH U 3aMKCh I1aroB
MTOCTPOCHUS

20

[TocTpoenne ceuenuit B mupamue, Kyoe mo
TpéM Toukam Ha pEOpax. Co3maHue
BBIHOCHBIX YEPTEIKEH U 3aMKCh I1aroB
MTOCTPOEHUS

21

[ToBTOpenue mnanumerpun: Teopema o
MIPOMOPLHUOHANBHBIX oTpe3kax. [lonobue
TPEYroJbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B CCUCHUSIX Ha
BBIHOCHBIX yepTexxax. Mcropus pa3Butus
IUTAHUMETPUU U CTEPEOMETPUU

23

KontponbHas padoTa "AKCHOMBI
crepeomerpun. CeueHnus"

24

BzaumHoe PacCIIOJIOKCHUC IIPSAMBIX B
MMPpOCTPaHCTBC. CerH_II/IBaIOH_II/ICCH MpsIMBbIC.
HpI/IBHaKI/I CKPCHINBAOIIHNXCA MTPAMBIX.
HapaJ'IJ'IeJ'ILHLIe MpsAMBIC B IPOCTPAHCTBEC

25

Teopema o cyliecTBOBaHUM U
€MHCTBEHHOCTH MPSIMO MapasuiebHON




JAHHOM MIPSIMOM, TPOXOASILEN Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIeKAIIEH Ha TaHHOU
npsMoi. Jlemma o nepecedeHuun
MapaJUIEIbHBIX MPSMBIX IIOCKOCTBIO

26

[TapamrensHOCTB TpeX NpsAMBIX. Teopema o
TpEX MapajuIeNbHbIX NPsAMBIX. Teopema o
CKPELIMBAIOIINXCS MPSAMBIX

27

[TapannensHoe npoektupoBanre. OCHOBHbBIE
CBOICTBA MAapaJIEIIbHOTO MPOEKTUPOBAHUS.
N300paxkenue pazHbIX Guryp B
MapaJuIeIbHON IIPOEKIINH

28

[enTpanbHas mpoekuus. YToi ¢
COHAIpPaBJICHHBIMU CTOPOHAMH. YTOJ MEX]TLY
MPSIMBIMH

29

3amaun Ha JOKa3aTeJIbCTBO U MCCICI0BaHHE,
CBSI3aHHBIE C PACIIOJIOKEHUEM TPSMBIX B
MPOCTPAHCTBE

30

[TonsTHA: napaIyIEeTbHOCTh NPSIMOI 1
IJIOCKOCTH B mpocTpaHcTse. [IpusHak
MapajuIebHOCTH MPSMON U TJIOCKOCTH.
CaolicTBa napauieIbHOCTH IPSIMOM 1
IJI0CKOCTH

31

I'eomeTrpuueckue 3aauu Ha BEIYMCICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapauieNbHOCTHIO MPSAMBIX U INIOCKOCTEH B
MIPOCTPAHCTBE

32

ITocTpoenue ceueHus, MPOXOASILEro Yepes
JAHHYIO TIPSMYIO Ha YepTexke U
MapajuIeJIbHOTO APYrou npsMou. Pacuér
OTHOLIEHUN




33

[NapannenbHas NPOEKIKs, IPUMEHEHUE JUTS
IIOCTPOEHUSI CEYEHUM KyOa 1
napauienenumnena. CpoiicTpa
napaJiesienune1a i Mpu3Mbl

34

[TapannensHblie muockoctu. Ipusnaku
NapajuIeIbHOCTU JBYX IJIOCKOCTEN

35

Teopema o mapajieIbHOCTH U
CAMHCTBECHHOCTH ITINIOCKOCTH, HpOXOILﬂHIGfI
yepe3 TOUKY, He MPUHAIJICKAILYIO TAaHHON
MIOCKOCTH U CIIEACTBUS U3 HEE

36

CpoiicTBa napasuieabHbIX MIIOCKOCTEN: O
MapajIeIbHOCTH IIPSAMBIX IIEPECEYEHUS IIPU
IIEPECEYCHUN IBYX MMapalIeIbHBIX
IIJIOCKOCTEMN TpeThen

37

CBoiicTBa mapaJlJIeIbHBIX TIOCKOCTEH: 00
OTpe3Kax MmapasuieIbHbIX MPSIMBbIX,
3aKITIOUEHHBIX MEX]Ty MapaljieIbHbIMU
IJIOCKOCTSIMU; O MepeceyeHUH NpsAMOii ¢
JBYMSI TTapaJIJICIbHBIMU TIOCKOCTSIMU

38

[ToBTOpenue: Teopema [Mudaropa na
IJI0CKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTrOJIbHUKA

40

CaoiicTBa Ky0a 1 MPSIMOYTOJILHOTO
napaiesnenumnena

41

Breruucnenue ajauH OTPC3KOB B KY6G n
IpsAMOYT'OJIbHOM IapaJIJICIICTIUIICIC

42

[lepnieHIMKyYIAPHOCTD NMPSAMOI U IIIOCKOCTH.
[Tpu3HaK nepneHauKyISpHOCTH MPSIMOU U
IIJI0CKOCTH




[lepneHUMKYIAPHOCTD NPSMOM U TUIOCKOCTH.

43 [Ipu3Hak neprnesauKyJISpHOCTH IPSIMOU U
IIJIOCKOCTH
Teopema 0 CylIeCTBOBAHUU U

44 €MHCTBEHHOCTH NPSIMOM, TPOXOIALIEH
4yepe3 TOUKY IMPOCTPAHCTBA U
MEePIEHIUKYISIPHON K TUIOCKOCTH

45 [TnockocTu U NepneHAUKYIIPHBIE UM
MPsSIMbIE€ B MHOTOTPaHHHUKAX

46 [TnockocTu U MepNeHAUKYISIPHBIE UM
MPsIMbIE€ B MHOTOTPaHHHUKAX

47 [Tepnenaukynsip u HakioHHas. [TocTpoenue
MEePIEHIUKYIISIPA U3 TOUKH HA MPAMYIO

48 [Tepnenaukynsip u HakinoHHas. [TocTpoenne
MEPIEHAUKYIIAPA U3 TOUKH HA MPAMYIO

49 Teopema o Tpéx nepneHAUKYIApax (mpsmas
1 oOpaTtHas)

50 Teopema o Tpéx nepneHAUKYIApax (mpsmas
1 oOpaTtHas)

51 YTr0J1 MEXIy CKpEIIMBAIOIINMUCS MPSIMBIMHU

52 [Tonck neprneHIuKyIspHbIX OPSIMBIX C
MIOMOIIIBIO NEPIEHANKYIIAPHBIX INIOCKOCTEN

53 OpTOroHanbHO€ MPOEKTUPOBAHUE
[TocTpoenue ceyenuii Kyoa, MPU3MBIL,

54 MPaBUIILHOM MUPaMU/IbI C TOMOULIBIO
OPTOTOHAJILHOM MPOEKIINU
[TocTpoenue ceueHuii kKyoa, MPU3MBI,

55 MPaBUIILHOM MUPaMU/IbI C TOMOUIBIO

OpTOFOHaHLHOﬁ MMpOCKINHU




56

CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO
miockocty. [lnockoctu cummeTpuii B
MHOTOTpPaHHUKAX

57

[Ipu3Hak nepnesauKyISpHOCTH IPSIMOU U
IIJIOCKOCTH KaK CIIEJCTBUE CUMMETPUN

58

[IpaBuiibHBIE MHOTOTpaHHUKU. Pacdyér
PacCTOSTHUN OT TOYKHU J0 INIOCKOCTH

59

[IpaBusIbHBIE MHOTOTpAaHHUKH. Pacdyér
PacCTOSTHUN OT TOYKH JO INTIOCKOCTH

60

CriocoObl OITyCTUTH HEPIEHIUKYISPHI:
CUMMETpHSI, CABUT TOYKH TI0 TTApaJLIeIIEHON
psAMOH

61

CrBur 1o HenapaJIeIbHOM NMPAMOH,
W3MEHEHNE PACCTOSHUN

62

KontponsHas padora "B3zanmHoe
Pacroio’KeHUe MPSAMBIX U MIIOCKOCTEH B
npocrpanctae"

63

[ToBTOpEHUE: Yyroa Mex a1y IpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTrOJIbHUKE, TeOpemMa
KOCHHYCOB

64

[ToBTOpEHUE: Yroa MEX Iy
CKPEIIMBAIOIIUMHUCS IPSIMBIMU B
MIPOCTPAHCTBE

65

FGOMeTpI/I‘-ICCKI/IC MCTObI BBIMUCIICHUSA YTJIa
MCXKAY NPSAMBIMU B MHOT'OT'PAaHHUKAX

66

JIByrpansbil yroj. CBOMCTBO JIMHENHBIX
YIJI0B JBYTPAHHOTIO yria

67

[lepnenaukynspHble iockocTH. CBONCTBA
B3aMMHO NEPHEHAUKYISPHBIX MJIOCKOCTEHN




68

[Ipu3Hak neprnesauKyIIpHOCTH IUIOCKOCTEH;
TeopeMa O MPSAMOM MepeceyeHus IByX
IIJIOCKOCTEH MEPIICHAUKYIISIPHBIX TPETHEN
IIJI0CKOCTH

69

[IpsimoyromnbHbIN napasuienenunesn; Kyo;
MU3MEPEHUS, CBOMCTBA IIPSMOYTOJIBHOTO
napajuielIenune1a

70

Teopema 0 AuaroHany NpsAMOYrOJIbHOTO
napajuiesIenuIesia v ciaeICTBUE U3 Hee

71

CrepeomeTpuiecKue U NpUKIIaHbIC 3a/1a4H,
CBSI3aHHBIE CO B3aMMHBIM PaCIOJIOKEHUEM
MPSAMBIX U IJTIOCKOCTH

72

[ToBTOpEHME: CKpEITUBAIOIINECS MPSMEBIE,
napajuieIbHbIE TUIOCKOCTH B CTaHIAPTHBIX
MHOTOTpaHHUKAX

73

[Tapa mapannenbHbIX MIIOCKOCTEN Ha
CKPEILMBAIOIIUXCS MPSAMBIX, PACCTOSIHHE
MEXAY CKPELIMBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAITHSIX

74

Paccrostame oT ToukHn J0 IINIOCKOCTH,
PaCCTOAHUC OT HpHMOﬁ J0 IINIOCKOCTHU

75

BrrunciieHue paccToOAHUN MEX Y
CKPEIMBAIOIIUMHUCS TPSIMBIMU C TIOMOIIBIO
MEePIEeHIUKYIIAPHON MIIOCKOCTH

76

Tpéxrpanuslii yroi, HepaBeHCTBA AJIs
TpexrpanHbix yrioB. Teopema [Iudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB JJIs
TPEXTPAHHOTO yIjia

77

DneMeHTHI chepuuecKoil reOMEeTpHH:
reo/1Ie3NYECKre JTUHUU Ha 3emiie

78

KonTtposnpHast padoTa "Yrisl U paccTossHUS"




CucremaTtu3zanus 3HaHui "MHOrorpaHHUK U

79 . 1
€ro 3JEMEHTHI

80 [Tupamupa. Buasl nupamun. [IpaBunbaas 1
nupaMuaa

81 [Ipusma. IIpsamas u HaKJIOHHAS IPU3MBI. 1
[IpaBunbHas npusma

82 [IpsiMoit mapajuienenunes, NpsMoyroabHbIA 1
napajuiesnienunes, Kyo

83 Brimykieie MHOTOTpaHHUKH. Teopema 1
Ditnepa
Brimykieie MEOTOTpaHHUKH. Teopema

84 Dinepa. [IpaBuiibHbBIE 1 TOTYNIPABUIbHBIE 1
MHOTOTPaHHUKH

85 KounTponsnas pabora "MHuororpaHHuKku" 1

86 [TonsiTHe BEeKTOpa Ha MJIOCKOCTU U B 1
IIPOCTPAHCTBE

87 CymMa BEeKTOpOB 1

88 Pa3nocTh BekTOpOB 1

89 [IpaBuso mapasmienenurnena 1

90 YMHOXEHHEe BEKTOpa Ha YHCIIO 1

o1 Paznoxenue Bexkropa 1o 6aszucy Tpéx 1
BEKTOPOB, HE JISKALIUX B OJHOH MJIOCKOCTH

92 CkansipHO€ pou3Be/ICHUE 1

03 Beruucnenue yria Mex1y BEKTOpaMH B 1
IIPOCTPAHCTBE

94 IIpocreiimme 3ana4u ¢ BEKTOpaMu 1

95 IIpocreiimme 3ana4u ¢ BEKTOpaMu 1

96 IIpocreiimue 3anaun ¢ BEKTOpaMu 1

97 IIpocreiimue 3anauu ¢ BEKTOpaMu 1




98 O06o01IeHne U cucTeMaTu3alus 3HaHu! 1
99 O06o01IeHne U cucTeMaTu3alus 3HaHu ! 1
100 Hrorosas koHTpoJibHas paboTa 1
101 Hrorosas koHTposbHas paboTa 1
102 O06o001IeHe U CUCTEMAaTH3aIisl 3HAHUHA 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KVIACC

KosnuuyectBo 4yacos DJIEeKTPOHHbIE
Jara uu@posbie
Nen/m | Tema ypoka Konrpoabubie | IIpakTHyeckue
Bcero H3y4eHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl
1 [ToBTOpenue tems! "KoopauHars! BekTopa 1
Ha MJIOCKOCTH U B IPOCTpaHCTBE"
) [ToBTOpenue tems! "CkansgspHoe 1
MIpOU3BEACHNE BEKTOPOB"
3 [ToBTOpeHue Temsl "Beruncienue yria 1
MEXK/ly BEKTOpaMH B IPOCTpaHCTBE"
4 [ToBTOpenue Temsl "YpaBHEHNE IPSIMOI, 1
MIPOXOJAIIEHN Yepe3 1B€ TOUKH"
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1
YPaBHEHHE IUIOCKOCTH B OTPE3KaxX
6 YpaBHEHUE MIOCKOCTH, HOpMaJlb, 1
YPaBHEHHE IUIOCKOCTH B OTPE3KaxX
7 BekTopHoe npousBeneHue 1
8 JIuHeitHbIe HEpaBEHCTBA, JIMHEMHOE 1
IIPOrpaMMHPOBAHUE
9 JIuHeiiHbIe HEpaBEHCTBA, JTUHEUHOE 1
IIPOrpaMMHUPOBaHUE
10 AHanuTHyecKue METObl pacuéra yria 1
MEXAY NPSAMBIMU B MHOIOTPAHHUKAX
1 AHanuTHyeckue METobl pacuéra yria 1
MEXAY INIOCKOCTSIMU B MHOTOI'PaHHUKAX
12 dopmyna pacCTOSAHHS OT TOUKH JI0 1

IIOCKOCTH B KOOpANHATAX




HaxoxneHue paccTosiHUI OT TOYKHU 10

13
IJIOCKOCTH B KyOe

14 HaxosxneHue pacCcTOsSHUN OT TOUKH 710
IUIOCKOCTH B MPABHIIBHOW TTHPaMHUJIE

15 KonTtponsHas pabora "AHamuTHuecKast
reoMerpus"

16 CedeHusi MHOTOTPaHHHUKOB: CTaHJAPTHBIE
MHOTOTPaHHUKHU

17 Ceuenunss MHOTOTPAHHUKOB: METO/T CJIE/IOB
CedeHusi MHOTOTPAaHHHUKOB: CTaHJAPTHBIE

18 TUTOCKOCTH, TTEPECEUCHUS TIPSMBIX U
IIJIOCKOCTEMN

19 [TapannenbHbIe IPSIMBIE U TUTOCKOCTH:
napajuieIbHbIe CEUeHUS

20 [TapannenbHble IpsIMbIE U TNIOCKOCTH:
pacy€T OTHOIIEHUM

21 [TapannenbHble MpsIMbIE U TNIOCKOCTH: YTJIbI
MEX]ly CKPELIUBAOIIUMUCS NPSIMBIMU
[leprienAMKyIApHBIE IPSIMBIE U MIJIOCKOCTH:

99 CTaHJAPTHbIE MAPbl EPIEHIUKYIAPHBIX
IUIOCKOCTEH U MPSIMBIX, CHMMETPUU
MHOTOI'PaHHUKOB

93 [leprieHAMKYyIApHBIE IPSIMBbIE U IIJIOCKOCTH:
Teopema 0 TpexX MepHeHUKYIsIpax

24 [leprieHAMKYyIApHBIE IPSIMBbIE U MJIOCKOCTU:
BBIUMCIJIEHUS JUIMH B MHOTOTPaHHUKAX
[ToBTOpEHUE: MIIOIIa 1 MHOTOYT OJIbHUKOB,

25 (dbopMmyIbl IS oA e, cooopaskeHus

nonoous




26

HOBTOpeHI/IeZ I1omaan MHOI‘OYI‘OHBHI/IKOB,
(hopMyITBI TS TUTOIAEH, COOOpaskeHuUs
oao0ust

27

HOBTOpCHI/ICI I1omaan MHOFOYFOHBHI/IKOB,
(hOopMyIIBI TS TUTOIACH, COOOpasKeHUs
oao0ust

28

[Inomany ce4eHnt MHOTOTPaHHUKOB:
IJIOLIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUs O00us

29

[Inomany cedeHut MHOTOTPaHHHUKOB:
IJIOLIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 110 100Ut

30

KonTponsnas pabora "[loBTOopenue:
MHOTOTPAaHHUKH, CEYEHUS MHOTOTPaHHUKOB"

31

0O06bEM Tema. O0BEM TPAMOYTOJIBHOTO
napaiesienumnea

32

3agaun 00 yaBOEHUHU Ky0Oa, O KBaJpaType
Ky0a; 0 TPUCEKITUH yIiia

33

CrepeoMeTpHruecKre 3aJ1auu, CBI3aHHbIE C
00BEMOM MPSAMOYTOJIBHOTO
napajuiefienuneaa

34

HpI/IKJ'IaI[HBIC 3aga4u, CBA3aHHBIC C
BBIYHCIIEHHEM 00BEMaA MpsAMOYT'OJIBHOT'O
ImapaiCaCIrumIicaa

35

OO0BEM MPAMOI TPU3MBI

36

CrepeoMeTpUUECKUE 3a/1a4l, CBA3aHHBIE C
BBbIUHCIIEHUEM 00BEMOB IPSIMOM MPU3MBI

37

[IpuknaaHele 3aauu, CBsI3aHHbIE ¢ 00BEMOM
MIPSAMOM TIPU3MBI




Beruucinenue 00bEMOB TEN ¢ HOMOILBIO

38 onpenenénnoro uarerpaita. O0obEM
HAKJIOHHOM MTPU3MBI
Brrurcnenue 00bEMOB TN ¢ TOMOIIHIO

39 onpenenénHoro uarerpaia. O0sEM
MU PAMHIBI

40 ®opmyna o6bpéMa upamuiel. OTHOIIEHUE
00BEMOB MUpaMu ¢ OOLIUM YTIIOM

41 ®opmyna 06béMa nupamuabl. OTHOILIEHKE
00BEMOB MHUpaMuU ¢ OOLIUM YTIIOM

4 CrepeoMeTpHYeCKHE 3a]Ia4H, CBSI3aHHBIC C
00bEMaMu HAKIIOHHOW MPU3MBI

43 CrepeoMeTpHYeCKHE 3a]Ia4H, CBI3aHHBIC C
00BbEMaMU TTUPAMHUTBI
[Tpuknagasie 3agaun mo Teme "OObEMBI

44 Ten", cBI3aHHbIE ¢ 00bEMOM HAKJIOHHOM
MIPU3MBI

45 [Tpuknagaeie 3agaun mo Teme "OO0bEMBI
Ten", CBA3aHHbBIE C 00BEMOM MUPAMUIbI

46 [Ipumenenne 00bEMOB. Beruncnenue
paccTosiHUA 10 IIOCKOCTH

47 Kontponsnas padora "O0béM
MHOTOrpaHHuKa"
HunuHapudeckas MoBEpXHOCTD,

48 oOpa3ymolne HUIHHIPHIECKON
MMOBEPXHOCTHU

49 Hunuuap. [Ipsamoi KpyroBou HUIUHAD.
[Tnomaaps MOBEPXHOCTH UIHHIIPA

50 Konunyeckas HoBepXHOCTh, 00pa3yroIiue

KOHHYECKOM MMOBCPXHOCTH. KOHYC




CeucHue KOHYCa IIJIOCKOCThIO,

>1 MapajieIbHOM INIOCKOCTH OCHOBAHUSA

59 VYceuénnslil konyc. M300pakeHne KOHYCOB
U YCEYEHHBIX KOHYCOB

53 [Tnomanas 60KOBOIM MOBEPXHOCTH H ITOJTHOM
MIOBEPXHOCTU KOHYCa

54 [Tnomanas 60KOBOI MOBEPXHOCTH M ITOJTHOM
MTOBEPXHOCTH KOHYCa
CrepeomeTpuiecKue 3a1a4u Ha

55 JIOKA3aTeJILCTBO U BEIYHCIICHUE,
MIOCTPOCHUEM CEUEHMI HUIMH]PA, KOHYyCca
CrepeomeTpuyeckre 3a1auu Ha

56 JI0Ka3aTeIbCTBO U BEIYUCIICHHUE,
MIOCTPOCHUEM CEUEHMI HUIMH]PA, KOHYyCca

57 [Ipuknanueie 3a1a4n, CBsI3aHHBIE C
HMIHHIPOM

58 [Ipuknanueie 3a1a4n, CBsI3aHHBIE C
HMIHHIPOM

59 Cdepa u map
[lepeceuenue cepsl U mapa ¢ MIOCKOCTHIO.

60 Kacanwue mapa u cepsi mmockoctsro. Bua u
n300paxkeHue mapa
[lepeceuenue cepsl u mapa ¢ MIOCKOCTHIO.

61 Kacanwue mapa u cepsl mmockoctsro. Bua u
n300paxkeHue mapa

62 VYpaBuenue cgepsl. [Inomans chepsr u eé
yacTeu

63 Cummerpus chepsl 1 mapa

64 CrepeoMeTpuueckre 3a1aui Ha

A0Ka3aTCJIbCTBO U BEIYUCICHUC, CBA3aHHBIC




co cepoii u mapom, MOCTPOCHUEM UX
CEUYCHHUM MIOCKOCTHIO

CrepeomeTpuieckue 3aau Ha
J0Ka3aTejIbCTBO U BBIYMCIICHUEC, CBA3aHHBIC

05 co cepoii 1 mapom, MOCTPOCHUEM UX
CCUCHHI MIOCKOCTBIO

66 [Tpuknanaeie 3ama4u, cBsI3aHHBIC CO chepoit
Y TI1apoM
[ToBTOpEHUE: OKPYKHOCTH HA TJIOCKOCTH,

67 BBIYHCIICHUS B OKPY)KHOCTH, CTaHIAPTHBIC
moaoous

68 PaznmyHbie KOMOMHAIINY TEIT BpaIleHUS U
MHOTOTPaHHUKOB

69 3amaun o Teme "Tena 1 MOBEpPXHOCTH
BpaieHus"

70 3agaun o TeMe ""Tena u MOBEpXHOCTH
BpaieHus"

71 KonTtponbHas padoTa "Tena 1 moBepxXHOCTH
BpaieHus"

7 O6béM mmumuHApa. Teopema 06 00bEMeE
MPSMOTO ITUIUHAPA

73 Brruncienue 005EMOB TENT ¢ HOMOIIBIO
onpenenéuHoro uurerpaita. O0bEM KoHyca

74 [Tnomaau 60KOBOM M MOJTHOM MOBEPXHOCTH
KOHyca

75 CrepeoMeTpHruecKre 3a/1a4uu, CBI3aHHbIE C
BBIYHCIICHUEM 00BbEMOB IIMIIMHpPA, KOHYCA

76 [Tpuknanueie 3ana4yn mo Teme "OObEMBI U

IJIOILA I TTOBEpXHOCTEHN Ten"




7

O06BEM mapa u mapoBoro cekropa. Teopema
00 00wvéme mapa. [Tnomane chepsl.
CrepeoMeTpHUECcKUE 3a]1a4l, CBA3aHHbIE C
BBIYUCIICHUEM 00BEMOB T1apa, IapOBOTO
CErMEHTa U I1apOBOI0 CEKTOpa

78

[Ipuknagaeie 3agaun mo Teme "OO0bEMBI
Ten", CBA3aHHbIE C 00bEMOM 11Apa U
momaabio0 cepbl. COOTHOIICHUS MEXKTY
TUTOIIA/SIMH TTOBEPXHOCTEH M 00BEMaMu
MOJOOHBIX TE

79

[TonoOHbIEe TENa B MPOCTPAHCTBE.
N3menenne 06bEéMa rpu mo00mu.
CrepeomeTpuiecKue 3a1a4u, CBI3aHHBIC C
BBEIYHMCIIEHHEM 00BEMOB TEJ U ILIOMIANEN
ITOBEPXHOCTEN

80

KonTtponsnas padota "[lmomanu
MMOBEPXHOCTU U 00BEMBI KPYIJIBIX TEI"

81

JIBmwxenust npoctpancTBa. OTOOpaKEeHHUSL.
JIBxeHus 1 paBeHCTBO (uryp. O0mme
CBOMCTBA JIBIKCHUHN

82

Bupl n1BukeHMit: apauiebHbIN IEPEHOC,
LIEHTpaIbHAsl CHMMETPHS, 3epKaJIbHAS
CUMMETpUS, TOBOPOT BOKPYT MPSAMOit

83

[IpeoOpazoBanus noxoous. Ipsmas u chepa
Diinepa

84

FGOMeTpH‘-ICCKI/IC 3aJla4y Ha MPUMCHCHUC
JABUOKCHUA

85

KonTtposnrHas padota "Bekropsl B
npocTpaHcTae”

86

Oo6o6maroniee noropenue 11 nmoHsTuit u
MeTo/10B Kypca reomerpun 10—-11 xnaccos,




cucreMmarusauus 3Hanui: "llapamiensHocTh
MPSIMBIX U IJIOCKOCTEN B IpocTpaHCcTBE"

87

O6o6maromee noproperue 11 nonsTuii u
MeTo/10B Kypca reomerpun 10-11 xnaccos,
cUcTeMaTu3alus 3HaHuii: "Bekropsl B
npocrpaHcTee”

88

O6o6maromee mosropenue 11 nmoHsTHil 1
MeTo/10B Kypca reomerpun 10—11 xnaccos,
cUcTeMaTu3anus 3HaHuii: "BekTopsl B
npocrpaHcTae”

89

O6o6maromniee nopropenue 11 noustuii u
MeToJI0B Kypca reomerpun 10—11 knaccos,
cucreMarusanus 3HaHuii: "OobeM
MHOTOrpaHHHUKa"

90

O6o06maromee moBropeHue 11 moHsTHIA 1
MeToJ1I0B Kypca reomerpun 10—11 knaccos,
cucreMarusanus 3HaHuii: "O6beM
MHOTOrpaHHuKa"

91

Oo6o6maromee moBropeHue 11 moHATHIA 1
MeT010B Kypca reomerpun 10—11 knaccos,
cucrteMarusanus 3Haguii: "Tnonaan
MMOBEPXHOCTU U 00BEMBI KPYIJIBIX TE"

92

Oo6o6maromee moBropeHue 11 moHATHIA 1
MeToJ0B Kypca reometpun 10—11 knaccos,
cucrteMarusanus 3gaguii: "Ihnonaan
MMOBEPXHOCTU U 00BEMBI KPYTIIbIX Te"

93

Hroropas KOHTPOJIbHasA pa60Ta

94

Hroropas KOHTPOJIbHasA pa60Ta

95

[ToBTOpeHue, 06001IeHNE U cUCTeMaTU3aluUs
3HAHUHN




96

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ poJib B pa3BUTUH COBPEMEHHBIX
UHXEHEPHBIX U KOMIIbIOTEPHBIX TEXHOJIOTUI

97

Hcropus pasBuTHS CTEPEOMETPHUH KaK
HAayKU U €€ pOJIb B Pa3BUTHH COBPEMEHHBIX
VHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

98

Hcropus pasBUTHS CTEPEOMETPHUH KaK
HayKH U €€ pOJIb B Pa3BUTHH COBPEMEHHBIX
VMHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

99

Hcropus pasBuTHS CTEPEOMETPHUH KaK
HayKH U €€ pOJIb B Pa3BUTHH COBPEMEHHBIX
VHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

100

Hcropus pasBUTHS CTEPEOMETPHUH KaK
HAayKH U €€ POJIb B Pa3BUTHH COBPEMEHHBIX
VMHXEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHH

101

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHI

102

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ PoJib B pa3BUTHHU COBPEMEHHBIX
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOT U

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHUAJIBI JUISI YYAEHUKA

e Maremaruka. ['eomerpus, 10 kmacc/ Mepsnsak A.T'., Homuposckwuii JI.A., TTonsikoB B.M.; moa penakmuueii
[Toponsckoro B.E., O011ecTBO ¢ orpaHMYeHHON OTBETCTBEHHOCTHIO M3naTenbckuii HeHTp
«BEHTAHAI'PA®», 2023 r.

» Marematuka. ['eomerpusi, 11 xmace/ Mepsmsk A.I'., Homuposckuii [I.A., Ilonskos B.M.; mo pegakiueit
[Toponsckoro B.E., O01iecTBO ¢ orpaHMYeHHON OTBETCTBEHHOCTHIO M3naTenbckuii neHTp

«BEHTAHAI'PA®», 2023 r.

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

laitmuryr A.I'., JIutBunenko ['.H. — Crepeomerpus. 3agaunuk. 10-11 kmacc

I'eomerpus. 3anaun Ha yeprexax. 10-11.(3.H.banasn)

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET
OTKpBITHII OaHK O1eHOYHBIX cpeacTB 1o marematrke (11-XI kmaccsn): fipi.ru/newrubank.
bubmmoreka [{OK - https://m.edsoo.ru
SIKnacc — nudpoas obpa3oBarenbHas miaTdopma yist MKOJbHUKOB, CTYACHTOB, YUUTENEH U
pOIUTENCH.
VYuu.py — o0Opa3zoBaresbHas OHJIaiH-TIaThopMa sl IIKOJIBHUKOB, UX POJUTENEH U yIUTeIeH

http://school-collection.edu.ru — xosekiust 06pa3oBaTeIbHBIX PECYPCOB.






