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IHOACHUTEJIBHAS 3AIINCKA

I'eomerpust sSBIsIETCS OAHUM U3 0a30BBIX KYpCOB Ha YPOBHE CpelHEro oOmiero oopasoBaHusl, TaK Kak
o0ecreynBaeT BO3MOXKHOCTb M3YyYCHHS AMCLUIUIMH €CTECTBEHHO-HAYYHON HAINpPaBICHHOCTH M MPEAMETOB
IryMaHUTapHOro 1ukKia. [TockonbKy jJoruueckoe MplieHne, GopMUPYyEMOe IPU U3YYEeHUH 00YYaroIUMUCS
MOHATUMHBIX OCHOB TI'€OMETPHM, IIPH J0Ka3aTeIbCTBE TEOPEM M IOCTPOCHMM LIENOYKH JIOTHYECKUX
YTBEPKACHUM IIpU PEIIEHUU TIEeOMETPUYECKUX 3a]ady, YMEHUE BBIABUraTb U OIPOBEPraTh TI'MIIOTE3bI
HENOCPEACTBEHHO HCHOJB3YIOTCS IpPU PEUIEHUM 33Jad €CTECTBEHHO-HAay4yHOro IMKJIa, B YaCTHOCTH
¢bu3nyeckux 3anad.

Ilesnp ocBoeHust nmporpaMmel yueOHoro kypca «l'eomerpus» Ha yriayOnEHHOM YpOBHE — pa3BUTHE
MH/IMBUYAJIBHBIX CITIOCOOHOCTEH 00yUaIOMUXCsl IPU U3YYEHUHU T€OMETPHH, KaK COCTABJISIOIIECH MPEeIMETHOM
obmnactu «MareMaTHka U ”HPOPMATHKay» yepe3 00ecriedeHrne BO3MOKHOCTH IPUOOPETEHHSI M HCIIOJIb30BaHHS
Oosiee TIyOOKHX N€OMETPUYECKMX 3HAHUN M JIEHCTBUM, crieHU(UUHBIX F€OMETPUH, U HEOOXOIUMBIX IS
YCIEIIHOT0 MPOo(hecCHOHAIBHOr0 00pa30BaHus, CBA3aHHOTO C MCIIOJIb30BaHUEM MaTeMaTHKH.

[IpyopuTeTHBIMU 3aJayaMM Kypca TI€OMETPUM Ha YIIIYyOJIEHHOM YpPOBHE, PpAaCHIMPSIOLIUMU U
YCUIIMBAIOIIUMH Kypc 0a30BOTO YPOBHSI, SBIISIOTCS:

paclpeHue NpeACcTaBIeHUs O FEOMETPUH KaK YaCTH MUPOBOM KYJIbTYphl M (POPMUPOBAHHUE OCO3HAHUS
B3alMOCBS3U T€OMETPUU C OKPYKAIOLIUM MHPOM,;

(dbopMHUpOBaHKE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (UTYpax Kak O BAXHEUIIMX MaTeMaTHYECKUX
MOJIETISIX, TO3BOJIAIOIIMX ONUCHIBATH U U3Yy4aTh pa3HbIC SIBJICHUS OKPYKAIOLIEro MUPA, 3HAaHUE MOHATUHHOTO
anmnapara 1o pasneny «CrepeoMerpus» yueOHOro Kypca reOMeTpuu;

¢dbopMHUpoBaHHE YMEHMs BJaJleTh OCHOBHBIMU TMOHSATHSMHU O HPOCTPAHCTBEHHBIX (UTypax U HX
OCHOBHBIMM CBOWMCTBaMH, 3HaAHHE TEOpPEM, POPMYJ U YMEHUE UX IPUMEHATh, YMEHHUS 10Ka3bIBATh TEOPEMbI
Y HaXOJMUTh HECTaHAAPTHBIE CIIOCOOBI pEIIeHUs 3a/1aY;

(dbopMHpOBaHHE YMEHUS pPacllo3HABaTh HAa YEPTEKaxX, MOJESIX U B pealbHOM MUPE MHOTOTPAHHUKU U
TeJa BpaIleHUs], KOHCTPYUPOBAaTh T€OMETPUUYECKUE MOJEIIN;

(¢hopMHpOBaHNE TOHUMAHUS BO3MOKHOCTH aKCHOMAaTHUYECKOTO MOCTPOCHUSI MAaTEMATUYECKUX TEOPHH,
(¢bopMHpOBaHNE TOHUMAHHUS POJIM AKCMOMATUKHU IIPU MIPOBEICHUU PACCYKICHUI;

(¢bopMUpOBaHHE YMEHHs BIIaJIeTh METOJAaMH J0Ka3aTeIbCTB U AJITOPUTMOB PELICHHS, YMEHUS HUX
IIPUMEHSITH, IPOBOAMUTH JOKA3aTEJIBHBIE PACCYXKACHMS B X0JI€ PELICHHS CTEPEOMETPUUYECKUX 3a1a4 U 3a1a4 C
IPAKTUYECKUM CO/ep)KaHueM, (HOpMUpPOBaHHE TMPEICTaBIECHUSI O HEOOXOAMMOCTH JOKa3aTelbCTB IPH
00OCHOBaHMH MAaTEMaTHUYECKUX YTBEP)KIEHUH U POJIM AaKCMOMAaTUKA B TPOBEACHUU JETYKTUBHBIX
paccyxJIeHNH;

pa3sBUTHE U COBEPILIEHCTBOBAHME HMHTEIIEKTYAJIbHBIX M TBOPYECKHX CIOCOOHOCTEH oOyuaromimxcs,
II03HABATEIbHON aKTUBHOCTH, UCCIIEA0BATENBCKUX YMEHUMN, KpUTUYHOCTH MBIIIJIEHUS, UHTEPECA K U3YUYEHUIO
reOMeTpUH;

¢dbopMupoBaHue (PYHKIHOHAIBHON TPaMOTHOCTH, PEJIEBAHTHOM T€OMETpPUHU: YMEHHs paclo3HaBaTh
MPOSIBJICHUS] TEOMETPUUECKUX MOHATUH, 00BEKTOB U 3aKOHOMEPHOCTEH B PEAIbHBIX KU3HEHHBIX CUTYaIUIX
U TpU M3YyYEHUH JAPYruX Yy4eOHBIX TPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEpPHOCTEH,
MOJIETTMPOBAHUS PEATIbHBIX CUTYallMi, UCCIIEOBAHMS IIOCTPOECHHBIX MOJIEJIEH, HHTEPIPETALIMU MTOTY4YEHHBIX
pe3yIbTaTOB.

OCHOBHBIMH COZIEPKaTEIIbHBIMU JIMHUAMH yaeOHOro Kypca «I'eomeTpusi» B 10—11 kiaccax siBIstoTCs:
«IIpsAMBbI€ U IIJIOCKOCTH B IIPOCTPAHCTBEY», «MHOrOrpanHukm», «Temna BpameHus», «BeKTopsl 1 KOOPAUHATHI
B IIPOCTPAHCTBEY, «J{BIIKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TtpeboBaHUE «yMETh ONIEPUPOBATH MOHITHAMUY, PEIICBAHTHBIMU
reoMeTpur Ha yriyonéHHOM ypoBHe oOyueHus B 10—11 kmaccax, OTHOCHUTCS KO BCEM COAEPKATEIbHBIM
JUHUAM Y4eOHOrO Kypca, a (OpPMHpPOBAHME JIOTHUECKUX YMEHHMH pachpeiessiercs He TOJIBKO IO
COJIEpKATENIbHBIM JIMHUSIM, HO M 1o rojxam oOyueHus. CopepikaHue oOpa30BaHUs, COOTBETCTBYIOLIEE
NPEeIMETHBIM pe3yibTaTaM ocBoeHus DenepanbHON pabodell IMporpaMMsbl, paclpeleNéHHbIM IO rojam



O00y4YeHHs, CTPYKTYPUPOBAHO TaKMM 0Opa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIMIAAIBHBIM BOIPOCAM
oOyyJaromuecsi oOpalaiiuch HEOJHOKPATHO. DTO TO3BOJSIET OPraHW30BaTh OBJIAJICHHE T'€OMETPHUCCKUMHU
MOHATUSIMH U HaBBIKAMH TTOCIIEA0BATENFHO M OCTYNATENBHO, C COOIOACHNEM TPUHLIUMIIA IPEEMCTBEHHOCTH,
a HOBBIC 3HAHMS BKIIIOYATh B OOIIYIO CUCTEMY F€OMETPUYECKUX MPEICTaBICHUI 00yJaloMMXCsl, pacIupsis 1
yroryousisi e€, 00pasys MPOYHbIC MHOXKECTBEHHBIE CBSI3H.

[lepexox kK U3y4EHUIO TEOMETPUHU Ha YIITYOJIEHHOM YPOBHE ITO3BOJISCT:

co3laTh yCioBus A AuddepeHnranui o0ydeHus, HOCTPOCHHUS UHNBHIyalbHBIX 00pa30BaTEeIbHbIX
nporpamMmM, oOecneuuTh YriayOnEHHOE M3YYeHHE TE€OMETPHHM KaK COCTABIAIONIEH ydeOHOro mpeamera
«MareMaTHKa;

MOJITOTOBUTh OOYYAIOIIUXCS K TPOJOJDKCHUIO M3YYEHHUS MAaTEMaTHKH C Y4€TOM BbIOOpa Oymymieid
npodeccun, odecreurnBas IPeeMCTBEHHOCTh MKy O0IIUM U MPO(eCCHOHATEHBIM 00pa30BaHHEM.

Ha uzyuenue yueOHOr0 Kypca «I"eomerpus» Ha yriy0iaéHHOM ypoBHe oTBoauTcst 204 vaca: B 10 kiacce
— 102 gaca (3 yaca B Hexeno), B 11 kimacce — 102 yaca (3 yaca B HeAeIN0).



COJAEPKAHUE OBYYEHUA
10 KJIACC

IIpsimble ¥ MIIOCKOCTH B IPOCTPAHCTBE

OcHoBHblE TOHATHS CcTepeoMeTpuu. Touka, mpsiMas, IUIOCKOCTb, NpocTpaHcTBO. llonstue 06
aKCHOMAaTUYECKOM ITOCTPOEHUH CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUH U CIIEJCTBUS U3 HUX.

B3anMHOE pacnonokeHue IpsMbIX B IPOCTPAHCTBE: IIEPECEKAIOIIMECs, IapaJuleIbHbIE H
cKpeluBaromuecs npsmele. [lpusnaku ckpemuBaromuxcs npsmbix. [lapamienbHOCTh IpSMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE: NapaJljIebHbIE IPSIMbIE B IPOCTPAHCTBE, MAPALIEIBHOCTh TPEX MPSAMBIX, TaPAJJIEIbHOCTD
npsMoi U 1iockoctH. IlapamiensHoe M LEHTpalbHOE MPOEKTUPOBaHUE, H300paxkeHue ¢uryp. OcHOBHBIE
CBOWCTBa MapauIeIbHOTO NpOeKTUpoBaHUs. M300paxkeHne (uryp B mHapaieIbHOM MPOEKIUH. YTIBI C
COHAIIPaBJIICHHBIMH CTOPOHAMH, Yrojl MEXIy MpsIMBIMU B IpOCTpaHcTBe. [lapannenbHOCTh MIIOCKOCTEH:
napaJuieNibHbIe MII0CKOCTH, CBOMCTBA MapalieNbHbIX MockocTel. [Ipocreiinire mpocTpaHCTBEHHbBIE (PUTYPBI
Ha IJIOCKOCTH: TETPa3p, NapajuieJenuIe]], HOCTPOCHUE CEUEHUH.

[lepneHIUKYISIPHOCTD MPSIMON U IIOCKOCTU: MEPIEHIUKYIISIPHBIE MIPSIMbIE B IIPOCTPAHCTBE, MPSMBbIE
napajuleJibHble U MEPIEeHIUKYJIAPHbIE K INIOCKOCTH, IPU3HAK NEPIEHIUKYISIPHOCTH IPSIMON U IUIOCKOCTH,
TeopemMa O MPSAMOM MEePHNEeHIUKYISIPHONU TUIOocKocTU. OpTOroHanbHOE MpoekTupoBanue. llepnennukynsp u
HAKJIOHHBIE: PACCTOSIHUE OT TOYKH J0 MIIOCKOCTH, PACCTOSHUE OT MPSMOM JI0 TIIOCKOCTH, TPOEKLIUs (GUrypsl
Ha IUIOCKOCTh. lleprneHauKynsspHOCTh IIOCKOCTEH: MPHU3HAK MEPHEHAUKYISIPHOCTH JABYX IUIOCKOCTEM.
Teopema o TpEX neprneHANKyIsIpax.

VYriel B MPOCTpPAaHCTBE: Yrojl MEXAY NPSAMOM M IUIOCKOCTBIO, JBYTPAHHBIN yroJl, JUHEHHBIA YroJ
IBYTPaHHOTO yria. TpEXrpaHHbI U MHOrOrpaHHble yriibl. CBOMCTBA IUNIOCKUX YIJIOB MHOTOIPAHHOIO yIia.
CBolicTBa IUIOCKMX W JABYTPAHHBIX YIJIOB TPEXIPAHHOTO yrja. TeopeMbl KOCHMHYCOB W CHHYCOB st
TPEXTPAHHOIO yIJIA.

MHoOrorpaHHUKHU

Bunel MHOTrOrpaHHUKOB, pa3BEpTKa MHororpaHHuka. Ilpusma: n-yronpHas npusma, npsmas H
HaKJIOHHas MpU3Mbl, OOKOBas M TOJHas MOBEPXHOCTh Mpu3Mbl. [lapannenenumnesn, NpPSIMOYTOJbHBIN
napajuiesienumnes; u ero cporicra. Kparuaiimume myTd Ha MOBEPXHOCTH MHOTOTrpaHHUKa. Teopema Diinepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamupma: n-yrosipHas nuUpaMujaa, MpaBUIbHAs M yceuEHHas
nupamuibl. CBoiicTBa pédep M OOKOBBIX IpaHel MpaBWIbHOW mupamujibl. [IpaBuiibHbIE MHOTOIpaHHHMKH:
MpaBWJIbHAS MPU3Ma U IIPaBUIIbHAS MTMPaMK/Ia, TpaBUIIbHAS TPEYToJibHAs MUPaMUIa U IPaBUIILHBIN TETpasip,
ky0. [IpencraBneHue o NpaBUILHBIX MHOTOTPAHHUKAX: OKTAdIp, TOJAEKAdAP U UKOCAdIP.

Beruucrienue 351eMeHTOB MHOTOTPaHHUKOB: pEOpa, quaroHan, yrisl. [nomaas 60KoBo MOBEPXHOCTH
Y TIOJIHOW TMOBEPXHOCTH MPSMON MPU3MBI, TJIONIAb OCHOBAHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTH MPIMOii
npu3Mebl. [lnomans 00KOBOM MOBEPXHOCTH M MOBEPXHOCTH MPAaBWJIBHOM MUpaMHJIbI, TEOpeMa O IUIOUaan
YCE4EHHOW MUPAMHU/IBI.

CuMMeTpHsl B IPOCTPAHCTBE. DJIEMEHTHI CUMMETPUM MPAaBUIBHBIX MHOTOTpaHHUMKOB. CUMMETpHs B
IIPaBWJIBHOM MHOTI'OTPAaHHUKE: CUMMETpPHSI NapajljiesieuIeaa, CAMMETPUS IPABWIBHBIX IIPU3M, CUMMETPHUS
MPaBWJIbHOM MUpPaMUIBI.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

[loHsaTHs: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOpP, /AJMHA HEHYJIEBOI'O BEKTOpPA, BEKTOPHI
KOJUIMHEApHbIE, COHANpAaBIEHHBbIE M NPOTHUBOIOJIOXKHO HAIpPaBJIEHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB.
JIelCTBUSA C BEKTOpAaMHM: CJIOKEHHWE W BBIYMTAHUE BEKTOPOB, CYMMa HECKOJBKHX BEKTOPOB, YMHOKECHHE
BeKTOpa Ha 4ucio. CBOWCTBA COKEHUSI BEKTOpOB. CBOMCTBA yMHOXXEHHA BeKkTOpa Ha uucio. [loHsTue
KOMILIaHapHbIe BEKTOpHL. [Ipu3Hak koMimanapHocTu TpéX BekTopoB. IIpaBuno napamnenenunena. Teopema
O pa3JoXEHUM BEKTOpa MO TPEM HEKOMIUIAHApHBIM BekTOopaM. IIpsiMmoyronpHas cucrema KOOpAMHAT B
npoctpancTBe. KoopauHaTel BekTopa. CBs3b MEXKIy KOOPJIAMHATAMH BEKTOpPA U KOOPAUHATAMU TOYEK. YTOII
MeXy BekTopaMmu. CKalsipHOE MPOU3BEIECHUE BEKTOPOB.



11 KJTACC

Tena BpaleHnus

[ToHATHS: MWIMHAPHYECKAs TOBEPXHOCTh, KOHWYECKas IMOBEPXHOCTb, cepudeckas MOBEPXHOCTD,
obpasyromue nopepxHoctel. Tena BpaleHUs: LUIMHIP, KOHYC, YCeUEHHBIN KOHYcC, cdepa, map. Bzanmuoe
pacriosio’)keHre cepbl U IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M300paxkeHue Ten BpalleHUs Ha
wiockocT. Pa3Béprka munuHapa u konyca. CuMMmeTpusi cepsl u mapa.

O06BéM. OcHOBHBIE CBOICTBa 00BEMOB Tel1. Teopema 06 00bEME IPSIMOYTOIBHOTO MapajliesIenunesa u
cieactBus U3 He€. OObEM NMPSIMON U HAKJIOHHOW NMPU3MBI, LMWIMHAPA, TUpaMUIbl U KOHyca. O0bEM 1mapa u
IIIapOBOT'0 CErMEHTA.

KomOuHnanmu Ten BpamieHusi 1 MHOTOTpaHHUKOB. [Ipu3ma, BnMcanHasi B IMIMHIP, OMUCAHHAS OKOJIO
mwmHapa. Ilepeceuenne cdepsl u mapa ¢ miockocthio. Kacanue mapa u cdepsl miockocTsio. Tlonstue
MHOI'OI'paHHHKA, OIMCAHHOI'O OKOJIO chepsl, chepbl, BIUCAHHONH B MHOTOTPAaHHUK WJIM TEJIO BPALIECHHUS.

[Tnomans NOBEpXHOCTH LWIMHAPA, KOHYCa, IUIomaas chepsl u e yacteil. [logobue B mpocTpaHcTBe.
OTtHomenue 00bEMOB, IUIOMIAIEH TOBEpXHOCTEH OJ00HBIX uryp. [IpeoOpazoBanme mog00us, TOMOTETHSL.
Pemenue 3a1a4 Ha MJIOCKOCTHU C UCIIOJIB30BAHUEM CTEPEOMETPUUYECKUX METO/IOB.

IlocTpoeHue ceuyeHUl MHOTOTPAaHHUKOB M TeJl BPALICHUS: CEUEHHUs UMWIMHApa (MapajuledbHO U
NEPIEHIUKYIIIPHO OCH), CEUeHHUs] KOHyca (MapajuleibHble OCHOBAHUIO U IPOXOJSIUE Yepe3 BEpLIUHY),
CEUEHUs 11apa, METO/IbI IOCTPOCHUSI CEUEHUI: METOJI CIE/I0B, METOJl BHYTPEHHETO MPOEKTUPOBAHUS, METO/
[IEPEHOCAa CEKYIIEH TNIOCKOCTH.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTops! B npoctpancTse. Onepauuu HajJ BEKTOpaMu. BekTopHOe yMHOXEHHE BEKTOpOoB. CBOMCTBa
BEKTOPHOIO0 yMHO)XeHHs. [IpsiMoyronbHas cucrema KOOpJAWMHAT B IpocTpaHcTBe. KoopanHaTel BeKTOpa.
Pasnoxxenue Bekropa o 6azucy. KoopauHaTHO-BEKTOPHBIN METOJ PU PELICHUH T€OMETPUUECKUX 3aau.

JBHKEHHS B IPOCTPAHCTBE

JBwxeHust npoctpaHcTBa. OtoOpaxenus. J[BwxkeHuss M paBeHCTBO ¢uryp. OOmme cBoiicTBa
JBVKEHNW. BUbl ABYMKEHUI: MMapaJuIeIbHbIN NEPEHOC, NEHTPAIBHASI CUMMETPHS, 3€pKaJbHAasi CUMMETpPHS,
OBOPOT BOKpYT npsiMoil. [IpeoOpazoBanus nogodus. [Ipsmas u cepa Diinepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA «CT'EOMETPHUSA»
(YTJIYBJIEHHBIW YPOBEHB) HA YPOBHE CPEJTHEI'O OBIIIETO OGPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:knanckoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTH TPAXKAAHCKON MO3UIIUN 00yYArOIIErocsi Kak akTUBHOTO U OTBETCTBEHHOTO 4JIECHA
POCCHIICKOTO OOIIECTBA, MPEACTaBICHHE O MaTeMaTHUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHHS DPA3TUUHBIX
CTPYKTYp, SBICHHH, TpOLEAYp TPaKIaHCKOro ooOmiectBa (BBIOOPHI, OMPOCHl M JPYroe), yMeHHe
B3aMMO/ICIICTBOBATD C COLIMATBHBIMUA HHCTUTYTaMH B COOTBETCTBHUHU C UX (DYHKIMSMU U HA3HAYCHUEM;

2) naTpHOTHYECKOE BOCIUTAHME:

c(hOPMHUPOBAHHOCTH POCCUUCKOM I'PaxTaHCKOW HJICHTUYHOCTH, YBAXKEHUS K IPOIIIOMY U HACTOSIIIEMY
POCCUICKON MAaTEMATUKH, IEHHOCTHOE OTHOILLIEHUE K JOCTUKECHUSIM POCCUMCKUX MaTEMAaTUKOB U POCCUMCKON
MaTEeMaTHYECKON MIKOJIbI, HCIONb30BAHHE JTUX AOCTHKEHHMH B APYrUX HayKax, TEXHOJIOTHsX, cepax
SKOHOMUKH;

3) AyXOBHO-HPaBCTBEHHOE BOCIIMTAHME:

OCO3HAaHME MJYXOBHBIX LIEHHOCTEH pPOCCHICKOTO Hapoja, C(HOPMHUPOBAHHOCTb HPABCTBEHHOI'O
CO3HAHHUs, 3THUYECKOT0 MOBEACHUS, CBSI3aHHOIO C MPAKTUYECKHUM IPUMEHEHUEM JIOCTUKEHUN HAyKH U
JEeSTeNbHOCThIO YUYEHOT0, 0OCO3HAHUE JINYHOTO BKJIaJa B IOCTPOECHUE YCTOMYUBOTO OyIyIIEro;

4) 3cTeTHYeCcKoe BOCIUTAHME:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKJIIOUAsl 3CTETUKY MaTEMaTUYECKUX 3aKOHOMEPHOCTEH, 00BEKTOB,
3a/1a4, peleHui, pacCyKIEHUW, BOCIPUUMYMBOCTh K MaTEMaTHYECKUM AacleKTaM pPa3jINYHbIX BHJIOB
HCKYCCTBA;

5) puznyeckoe BoCIUTAHUE:

c(OpPMUPOBAHHOCTh YMEHMSI NPUMEHATh MaTeMAaTHYeCKHMEe 3HaHMs B MHTEpecax 370pOBOr0 H
Oe3omacHOro obOpa3a >KHM3HM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/J0pOBBIO (370pOBOE NHTaHUE,
cOaTaHCUPOBAHHBIN PEXUM 3aHATUH M OTHAbIXa, peryisapHas (¢U3Mdeckas AakTHUBHOCTb), (U3UUECKOe
COBEpIICHCTBOBAHUE MIPU 3aHATUSAX CIIOPTUBHO-030POBUTEIBHON JESTENbHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTb K TPYAYy, OCO3HAaHUE LEHHOCTH TPYJIOIOOMs, HHTEpPEC K pa3lIu4yHbIM cdepam
npoeCCHOHATLHON AESTENbHOCTH, CBA3aHHBIM C MAaTEMAaTUKOM M €€ MPHIIOKEHUSIMHU, YMEHUE COBEpILIATh
OCO3HAaHHBIH BEIOOD Oyay1elt nmpodeccun U peann30BbIBaTh COOCTBEHHbBIE )KU3HEHHBIE MJIaHbl, TOTOBHOCTH U
CIIOCOOHOCTh K MaTeMaTHYeCKOMYy OOpa30BaHUIO M C€aMOOOpa30BaHUIO Ha MPOTSKEHUH BCEM >KU3HU,
TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B PEILIEHUU NIPAKTHUUECKUX 337a4 MaTEMATUUYECKOM HAIlpaBIEHHOCTH;

7) 3K0JI0OTHYeCKOe BOCTIMTAHUE:

c(OPMHUPOBAHHOCTh SKOJIOTMYECKON KYyJIbTYphl, MOHHMAHHE BIMSHUS COLIMATIBHO-3KOHOMHYECKUX
MIPOLIECCOB HA COCTOSIHUE MPUPOJHOM U COLMANBbHOM Cpeabl, OCO3HaHHE TIJI00aJbHOTO XapakTepa
HKOJIOTUYECKUX TMpoOJIeM, OpHEHTAIMsl Ha MPUMEHEHHEe MaTeMaTH4YeCKHUX 3HAHWW JUIs pelleHHs 3a/1ad B
00JIacTH OKpY’Kalolle cpeibl, TUIAHUPOBAHHE IMOCTYNKOB M OLIEHKM MX BO3MOXKHBIX IOCIEACTBUM JUIS
OKpY>Karollen Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OPMHPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U
OOIIIECTBEHHOHN MPAKTUKH, MOHMMAaHUE MAaTEeMaTH4YEeCKON HayKH Kak cepbl UeIOBEUECKOl NIesATeNIbHOCTH,
9TanoB €€ pa3BUTUSA U 3HAYUMOCTH JUISl Pa3BUTUSA LMBWIM3AIUHM, OBJAJCHUE S3BIKOM MAaTEMaTUKH H
MaTe€MaTUYeCKOW KYJIbTYpOH Kak CPEeICTBOM IO3HAHMS MHPA, TOTOBHOCTH OCYIIECTBISATH HNPOEKTHYIO H
HCCIJIEIOBATENBCKYIO AESITENBHOCTh HHANBUAYAIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI



ITo3HaBaTe/IbHbIE YHHUBEpPCAJIbHbIE Y4eOHbIe eliCTBUS

ba3oBble Jlornueckue AeicTBUSA:

BBISIBIISITh UM XapaKTEPHU30BaTh CYHIECTBEHHBbIC INPHU3HAKKM MATEMaTHYECKUX OOBEKTOB, MOHATHUH,
OTHOIICHUNA MEXIY MOHATHAMHU, (POPMYIMPOBATH ONpPEICICHHs MOHATHH, yCTaHABIMBATh CYIIECTBEHHBIN
MpHU3HAK KJIacCU(pUKALMU, OCHOBAHUS JIJIs1 0000IIEHUS U CPAaBHEHUSI, KpUTEPUU ITPOBOAMMOIO aHAIIN3a;

BOCIPUHUMATh, GOPMYIUPOBATH U MPEOOPA30BBIBATh CYKICHUS: YTBEPAUTEIbHBIE U OTPULIATENIbHBIE,
€IMHUYHBIE, YaCTHBIC U OOIINE, YCIOBHEIC,

BBISIBIIITh MaT€MaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M INPOTUBOpeuns B (akTax, JaHHBIX,
HaAOIIOJICHUSAX U YTBEPKACHUSIX, MpeiaraTb KPUTEPUH TSI BHISIBIICHUS! 3aKOHOMEPHOCTEN U MPOTUBOPEUU;

JIeN1aTh BBIBOJIBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, J€TYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIIOUCHUH,
YMO3aKJIIOUEHUH 10 aHAJIOTUH;

IIPOBOAUTH CaMOCTOSITEJIBHO JJOKA3aTEJIbCTBA MaTEMAaTUYECKUX YTBEPKACHUU (TpsAMblE U OT
MPOTUBHOTO), BBICTPAaWBATh AaAPTyMEHTALMIO, MPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

BBIOMPATH CIOCO0 perieHust yaeOHoM 3a1aun (CpaBHUBATHh HECKOJIBKO BAPUAHTOB PEIICHUS, BHIOMPAThH
HanboJee MOAXOIAIMNN C y4ETOM CAMOCTOSITENTLHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBareibckue J1elcTBUSA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIEI0BATENbCKUIT MHCTPYMEHT MO3HaHUsA, (hOPMYIUPOBATh BOIMPOCHI,
¢buKcupyomue nTpoTUBOpeYre, MpodiIeMy, YCTaHaBIMBATh MCKOMOE M JaHHOE, (hOpMUpPOBATH THUIOTE3Y,
apryMEeHTHPOBATH CBOIO MO3ULUIO, MHEHHUE;

MIPOBOAUTh CAMOCTOSITENIBHO CIUIAHUPOBAHHBIM HKCIEPUMEHT, HCCIEAOBaHUE IO YCTAHOBJICHUIO
0COOEHHOCTEH MaTeMaTH4YeCKOro OObBEKTa, SBJIECHUS, IPOLECCa, BBISBICHUIO 3aBUCUMOCTEH Mex1y
00BEKTaMHU, SIBJICHUSAMHU, IIPOLIECCAMH;

CaMOCTOATENBHO (POPMYIIHMPOBATH 0O0OOIIIEHUS U BEIBOIBI IO pe3yIbTaTaM MPOBEIEHHOTO HAOIOICHNUS,
UCCIIEI0BaHMsI, OLIEHUBATh JOCTOBEPHOCTH MOJIyYEHHBIX PE3Y/IbTAaTOB, BEIBOJAOB U 000OIICHHIA;

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MTPOIECCA, & TAKXKE BBIIBUTATH MTPEIOJIOKEHHS O €0 Pa3BUTHH
B HOBBIX yCJIOBHUSIX.

Pa6ora ¢ undopmanmueii:

BBISBJIATH AePUIUTHI WHGOPMAIMH, JAHHBIX, HEOOXOIUMBIX Ul OTBETA HA BOMPOC U AJI PEIICHUS
3a/1a4u;

BbIOMpaTh MH(OPMALIMIO U3 UCTOYHUKOB PAa3IMYHBIX THUIIOB, aHAJU3UPOBATh, CUCTEMATU3UPOBATh U
MHTEPIPETUPOBATH HHPOPMAIIMIO PAa3IMYHBIX BUJIOB U (POPM MpeacTaBICHUS;

CTPYKTYypUpOBaTh WHGOPMAIUIO, TMPEACTABIATh €€ B pa3NIuyHBIX (Qopmax, HUIFOCTPUPOBATH
rpapuyuecKy;

OLIEHHMBATh HAAEKHOCTh HH(OPMALIMU [TO CAMOCTOATENBHO CHOPMYINPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBbIE YyHUBEpPCaJIbHbIC Y4eOHbIE 1eliCTBUA

OO0menue:

BOCIIPUHUMATH M (POPMYITUPOBATH CY>KACHUS B COOTBETCTBUH C YCIOBUAMU U LIETSIMH OOIIECHUS, SICHO,
TOYHO, TPAMOTHO BBIP@XXAaTh CBOIO TOYKY 3PEHHS B YCTHBIX M NMMCHBMEHHBIX TEKCTaX, JaBaTh MMOSICHEHUS T10
X0y pelIeHus 3a/1a4, KOMMEHTHPOBATh MOJyICHHBIN Pe3yibTaT;

B X0/€ OOCYXJIEHHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKZaeMOM TeMbl, MPOOJIEMBI, peraeMon
3aJ]auu, BHICKA3bIBATh UJICH, HAIlEJICHHbIE HA TIOUCK PELICHHUS, COMTOCTABIISTh CBOM CYXKACHUS C CYKICHUSIMHU
JApYyrUX Y4YacTHUKOB Juajora, oOHapyKuMBaThb pa3jIMYUe€ U CXOJCTBO IO3UIUH, B KOPPEKTHOW (opme
(GbopMyIMpOBaTh Pa3HOTJIACHS, CBOU BO3PAXKEHUS;

MIPEJCTABIIATH PE3YJIbTAThl PELICHUS 3a/1a41, SKCIIEPUMEHTA, UCCIIE0BAHMS, IPOEKTA, CAMOCTOSTEIILHO
BbIOMPATh (pOpMAT BBICTYIJICHUS C YUETOM 3aJ1au MPE3eHTAlN 1 OCOOCHHOCTEH ayIuTOPHH.

PeryasiTuBHble YHHBepcaJbHbIe ydeOHbIE 1eiiCTBUS



Camoopranuszaums:

COCTaBJIATh IUIaH, AITOPUTM pEUIeHMs 3a/ayH, BHIOMPATh CIOCOO pelIeHUs ¢ y4ETOM HMEIOLIUXCS
pPECYpCcOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTHPOBATh BAPUAHTHI PEIICHUU C
y4€TOM HOBOU HH(OPMAIIHH.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIH HHTEJJIEKT:

BJIaJIETh HABBIKAMHU TI03HABATENBHOM pedIeKCMH KaK OCO3HAaHUS COBEpIIAEMbIX JEHCTBUI U
MBICITUTEIIBHBIX TIPOIIECCOB, HX PE3YJIbTATOB, BIAJETh CIIOCOOaMU CAMOIIPOBEPKH, CAMOKOHTPOJIS MpoIiecca
U pe3yibTaTa PelIeHus MaTeMaTHIECKOM 3a/1a4;

MpeBUIETh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTH NPHU PEUICHUH 33/1a4l, BHOCUTh KOPPEKTUBHI B
NesITeNIbHOCTh Ha OCHOBE HOBBIX OOCTOSATEIbCTB, JAHHBIX, HAWJCHHBIX OIMIMOOK, BHISBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE PE3YNIbTAaTa LEIH M YCIOBHSAM, OOBSICHATH NPUUYUHBI JOCTHIKEHUS WIIH
HEJOCTHKCHHSI PE3YJIbTATOB JIEATEIHbHOCTH, HAXOIUTh OIUOKY, JaBaTh OICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1€ATEJIbHOCTD:

MOHUMATh U WCIOJB30BaTh MPEUMYILECTBA KOMAaHAHOW M MHAMWBHIYaIbHOW pabOTHI MPH pEIICHUH
y4eOHBIX 3aja4, MPUHUMATh IIeTh COBMECTHOW JESATCILHOCTH, ITUTAHUPOBATH OPTAaHHM3AIUI0 COBMECTHOMN
paboThI, pactpeneNaTh BUABI paboT, JOTOBAPUBATLCS, 00CYKIATh MPOIIECC U PE3yIbTaT padOThI, 0000IIaTh
MHEHUSI HECKOJIbKHX JIFOJICH;

y4acTBOBaTh B IPYNIOBBIX (hopMax padoThl (00CYX)ACHHS, OOMEH MHEHHI, «MO3TOBBIE IITYPMBI» H
WHBIC), BBITIOJHATH CBOKO YacTh PabOTHl M KOOPIUHUPOBATH CBOM JACHCTBHS C JIPYTUMH WICHAMU KOMAaH]IbI,
OIICHMBATh KaYECTBO CBOETO BKJIaJa B OOIIUH MPOMYKT IO KPUTEPHUSIM, CHOPMYITHMPOBAHHBIM yJaCTHUKAMU
B3aMMO/ICIICTBUSI.

INPEAMETHBIE PE3YJBbTATHBI

K xoniry 10 kiaacca o0ydaromuiicss HAyYUTCS:

e CBOOOJIHO ONIEPUPOBATH OCHOBHBIMH MOHSTUSMH CTEPEOMETPUH MIPH PEIICHUH 3319 U TIPOBEICHUH
MaTeMaTHIECKUX PACCYKICHHIA;

® TIPUMEHSTHh aKCHOMBI CTEPEOMETPHUHU U CIISICTBUS U3 HUX MPH PEIICHUN T€OMETPHUYECKHUX 3a71ad;

e KjaccH(UIIUPOBATh B3aWMHOE pACIOJOKEHHE TMPSAMBIX B TPOCTPAHCTBE, IUIOCKOCTEH B
MIPOCTPAHCTBE, MPSMBIX U TUIOCKOCTEH B TPOCTPAHCTBE;

e CBOOOJIHO ONEPHPOBATH MOHATHIMH, CBSI3aHHBIMH C YTJIAMH B MPOCTPAHCTBE: MEXKY MPSIMBIMH B
MIPOCTPAHCTBE, MEXKIY MPSIMOH U IJIOCKOCTHIO;

e CcBOOOJIHO OTIEPHPOBATH MOHSATHIMH, CBI3aHHBIMH C MHOTOTDaHHUKAMU;

e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHJIbl MHOTOTPAHHUKOB (TIpU3Ma, IHPaMHJIA, TPSIMOYTOIbHBIH
napajuiesenumne, Kyo);

e KJaccu(UIUPOBATh MHOTOTPAaHHHUKH, BEIOUpPAsi OCHOBAHUS JIJISI KITACCH(DHKAIIAN;

e CBOOOJHO ONEPUPOBATH MOHITHIMH, CBI3aHHBIMU C CEYEHMEM MHOTOTPAaHHUKOB TIOCKOCTBIO;

®  BBINIOJIHATH NapajuieIbHOE, IICHTPATBHOE U OPTOTOHATIBLHOE MTPOEKTUPOBaHKE (DUTYP HA MIOCKOCTH,
BBITIOJHATH U300paXkeHus: (PUTyp Ha MIOCKOCTH;

® CTPOUTH CEUEHHUS MHOTOTPAHHUKOB DPA3NUYHBIMA METOAAMH, BBIMONHATH (BHIHOCHBIC) TLIOCKUE
YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYP: BUI CBEPXY, COOKY, CHU3Y;

®  BBIYHCIATH IUIOMIAAN MTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpHU3Ma, MHpaMUa), TEOMETPHUECKUX Tel
¢ mpuMeHeHueM (hopmyIT;

e CBOOOJHO ONEPUPOBATH MOHATHSAMHU: CHMMETPUS B HPOCTPAHCTBE, IEHTP, OCh U IUIOCKOCTb
CUMMETPUH, LIEHTP, OCh U MIIOCKOCTb CUMMETPUHU (DUTYPBI;

e CBOOOJHO OMNEpUPOBATHh MOHATHSMH, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpAHWHATaM B
MIPOCTPAHCTBE;

®  BBINOJHATH ACUCTBUS HaJ BEKTOPaMU;



pemiaTh 3a/1a4yu Ha JI0Ka3aTeIbCTBO MATEMATUYECKUX OTHOIICHUM M HAXOXIACHUE T€OMETPUUYECKUX
BEJIMYMH, MIPUMEHSSI U3BECTHBIE METO/BI MPHU PEUICHUH MAaTeMaTUYeCKUX 3a7ay MOBBIIIEHHOTO U
BBICOKOT'O YPOBHSI CIIO)KHOCTH;

MPUMEHSTh MPOCTEUIINE MPOTPaMMHBIE CPEJICTBA U AJNEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI
IIPH PELICHUN CTEPEOMETPUUECKHX 3a]1aY;

U3BJIEKaTh, NPEOOpPa3OBbIBATH U HWHTEPIPETHPOBATH HH(POPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYeCcKUX Urypax, npeAcTaBICHHYIO Ha YepTekKaxX U PUCYHKAX;

MIPUMEHSITDH MMOJYYCHHbIC 3HAHUS Ha MPAKTUKE: CPAaBHUBATH U aHAJIM3UPOBATH PEAIbHbIC CUTYAIIHH,
MPUMEHSITh H3y4EHHBIC MTOHSITHUS B MPOIIECCE MOMCKA PEIICHUSI MATEMATHIECKH CPOPMYTUPOBAHHOM
pOoOJIEeMBI, MOJICTTHPOBATH PEAIbHBIC CUTYAIlUU HA S3BIKE T€OMETPUH, UCCIICIOBATh MMOCTPOCHHBIE
MOJIETIM C HUCIOJB30BaHUEM T€OMETPUYECKHX MOHATUH M TEOopeM, ammapaTra ajireOpbl, peliarb
MIPAKTUYECKHE 3a/1a4M, CBSI3aHHbIC C HAXOXKIEHUEM I€OMETPHUYECKHUX BEIHUNH;

UMETh TMpeAcTaBiIeHUs 00 OCHOBHBIX JTalmax pa3BUTHUS TEOMETPUU KaK COCTaBHOM 4YacTH
(dbyHIaMeHTa pa3BUTHS TEXHOJIOTHH.

K konmy 11 kiacca 00ydaronuiicss HAYIUTCS:

CBOOOJHO ONIEpUPOBATh MOHATHIMMU, CBA3aHHBIMHU C LIMJIMHPUYECKON, KOHMUYECKON U cheprueckoit
MOBEPXHOCTSAMH, OOBSCHATH CIIOCOOBI ITOTyYSHHS,

OIEpPUPOBATh MOHATHAMM, CBSI3aHHBIMU C TEJIaMU BpallleHHs: LUIMHIPOM, KOHYCOM, cdepoil u
apom;

pacro3HaBaTh Teja BpamieHus (IIIHHIP, KOHYC, cdepa U map) U 0OOBSICHATh CIIOCOOBI MOTyUSHHS
TEJ BpallCHMUS,;

KJIacCU(UIUPOBATh B3aUMHOE PACIOI0KEHUE CPEePhI U MIOCKOCTH;

BBIUUCIIATh BEJIWYMHBI 3J€MEHTOB MHOTOTPAHHUKOB M TeJ BpalleHHs, O0BEMBI M IJIOLIAU
MOBEPXHOCTEH MHOTOTPAaHHHUKOB U TEJ BPAIICHUSI, TEOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOpMYIT;
CBOOO/ZIHO ONEpUpOBaTh MOHATHSMH, CBS3aHHBIMH C KOMOMHALMSMU TeNl BpaUICHUS U
MHOTOTPaHHUKOB: MHOTOTPaHHHK, BIHMCAaHHBIA B cepy W ONUCaHHBIM OKoOJIO cdepsl, cdepa,
BIIMCAaHHAsl B MHOTOTPAaHHUK MJIU TEJIO BPAILCHHUS,

BBIYHCIISATH COOTHOLIEHHS MEXAY IUIOIMIAIIMU TOBEPXHOCTEN 1 00bEMaMu IOJIOOHBIX TEJI;
n300paxaTh U3ydyaeMble GUTYpbI, BBIMOIHATH (BBIHOCHBIE) IUIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX
00BEMHBIX UTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS TeJl BpallleHuUs;

U3BJIEKaTh, HWHTEPIPETUPOBATh U NPeoOpa3oBbIBaTh HH(OpPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (PUrypax, mpeacTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

cBOOO/IHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHSATH OIEpalK HaJl BEKTOPaMU;

3a/1aBaTh IVIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOpAMHAT;

pelmars reoMeTpUUYECKHUE 3aladd Ha BBIYMCIEHHUE YIJIOB MEXAY MpPSIMBIMA U IIJIOCKOCTSIMU,
BBIUHCIICHHE PACCTOSHUNM OT TOYKM JO IUIOCKOCTH, B LI€JIOM, Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOT'O METO/Ia MIPU PELIeHUH;

cBOOO/IHO ONEpUPOBATh MOHSITUIMHU, CBSI3aHHBIMU C IBUKEHHEM B MPOCTPAHCTBE, 3HATh CBOWCTBA
JIBYDKCHHIA,

BBINOJIHATE M300pa)K€HNUsT MHOTOIPAaHHMKOB M TeJI BPALICHHUS IpPU IapajlIebHOM IIepeHoce,
LEHTPAJIbHOM CHMMETPUH, 3E€pKAJIBHOM CHUMMETPUHM, IIPU IOBOPOTE BOKPYr IIPSIMOM,
peoOpa3oBaHus OO0,

CTPOUTb CEYEHHs MHOTOTPAaHHMKOB W TE€J BpAIICHUSA: CEYEHUs IMWIMHApaA (MapajUielIbHO U
NEPIEHIUKYJIAPHO OCH), CEUEHHUs KOHYyca (MapajjieIbHbIE OCHOBAHMIO M IPOXOIALINE Yepes3
BEpIINHY), CEUCHUS I1apa;

HCII0JIb30BaTh METO/AbI IOCTPOCHUSI CEUEHUI: METO/ CJIEZIOB, METOJ BHYTPEHHETO IPOEKTUPOBAHUS,
METOJI IEPEHOCA CEKYLIEH INIOCKOCTH;



JOKa3bIBaTh FT€OMETPUUECKHUE YTBEPKACHMUS,

MPUMEHATh FreOMeTprudeckrue (akThl I PEUICHUs] CTEPEOMETPUUECKUX 3a/1ay, MPEIIoIararomnux
HECKOJIBKO IIaroB PEeIeHHs, €CIIU YCIOBHS IPUMEHEHU 3a/1aHbl B SIBHOK M HEsIBHOU (hopme;
pelarh 3a/1a4 Ha J0Ka3aTeIbCTBO MAaTEMATUUYECKUX OTHOIIEHUN U HAX0XK/IEHUE FEOMETPUUECKUX
BEJIMYNH;

IIPUMEHSTH POrPaMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUU
CTEPEOMETPUYECKUX 33]1aY;

IIPUMEHSITH [I0JyYEHHbIE 3HAHUS HA IPAKTHUKE: CPABHUBATh, AHAIIU3UPOBATh U OLIEHUBATh PEaJIbHbIE
CUTYyallM¥, IPUMEHATh U3YyYEHHBIE MOHATHUSA, TEOPEMBbI, CBOWCTBA B IPOLECCE MOMCKA PELICHUs
MaTeMaTH4ecKu cHOopMyIUPOBaHHON MPOOIEeMBbl, MOJICIUPOBATh peajbHble CUTYallUd Ha S3BIKE
TrE€OMETPUH, UCCIIEN0BATh TOCTPOCHHBIE MOJIENH C MCIIOJIb30BAHUEM T'€OMETPUUYECKUX MOHATUH U
TEOpeM, anmapara airedpbl, pellarh MPaKTUYECKHE 3aJayd, CBS3aHHBIE C HAXOXKJIECHUEM
F€OMETPUUYECKHUX BEJINYUH;

UMETh TMpEACTaBICHUS 00 OCHOBHBIX JTalax pa3BUTHA TEOMETPUU KAaK COCTAaBHOM 4YacTH
(dbyHIIaMeHTa pa3BUTHSI TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpaMmbl Bcero Kontponuet Tpakruteckue o0pa3oBaTesbHbIE
e padoThbI padoThbI pecypehi
1 BBenenue B cTepeoMeTpuio 23 1
5 B3anmnoe pacnosioxeHune npsMbIX B 5 1
POCTPaHCTBE
3 [TapannenbHOCTB MPSIMBIX | TNIOCKOCTEH B 3
POCTPaHCTBE
4 HepHeH[[I/IIiynﬂpHOCTI) IPSMBIX o5
TUIOCKOCTEH B ITPOCTPAHCTBE
VYriel U paccTosTHUS 16 1
MHororpanHuku 7 1
BekTops!l B IpocTpaHCcTBE 12
3 HOBTOPGHHG, 000011IeHNE U CHCTEMATH3 AU 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

Kosaun4yecTBO 4acoB JIeKTPOHHBbIE
HaumeHoBaHue pa3aesioB U TeM undposbIie
Ne n/m P Konrpoasnsl | IlpakTuyeckue (1udpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
e padoThbl padoThbI
pecypcsl
1 AHanuThueckas reoMeTpust 15 1
5 [ToBTOpECHHE, 0606H_[eHI:Ie u 15 1
CUCTEeMAaTH3alMsl 3HAaHHUHA
O0bEM MHOTOrpaHHUKA 17 1
Tena Bpamenus 24 1
5 [Tnomaau moBEpXHOCTH U 00BEMBI 9 1
KPYTJIBIX TET
6 JIBrokeHUs 5 1
7 [ToBTOpEHwMe, O606HI€HI§G U 17 5
cHUCTEeMaTu3aIus 3HAaHUI
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IMpakTuyeckn
e padoThbI

Jara
U3ydeHus

JIeKTPOHHbBbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OcHoBHbIE NpaBUiIa U300pakeHUs Ha
PHUCYHKE TIJIOCKOCTH, IMapajuIeIbHBIX
MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

[ToHsATHS CTEpeOMEeTpHH: TOYKa, IpsiMasi,
MIJIOCKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
IIpaBWJIa U300paKEeHUs Ha PUCYHKE
TUIOCKOCTH, MapaJuIeIbHBIX MPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

[TonsTHs: mepeceKkarouecs MIOCKOCTH,
nepecekarommecs npsmas ¥ miocKocTh;
MOJIYTIPOCTPAHCTBO

[TonsTHs: mepeceKkarouecs MIOCKOCTH,
nepecekarommecs npsmas ¥ miocKocTh;
MOJIYTIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHue
MPOCTEHIINX MPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOIINX 0OBEKTOB

MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

Axcuomebl CTCPCOMCTPHU U IICPBLIC




CICACTBHA U3 HUX

AKCHOMBI CTEpEOMETPUHU U IIEPBLIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEpEOMETPHH U NIEPBbIC
crneactBus u3 HUX. CrocoOsl 3a1anus
MPSAMBIX U INIOCKOCTEMN B IMIPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUIOCKOCTEH

10

N300pakeHnune ceueHuil mupaMusl, Kyoa
U IPU3MBI, KOTOPBIE IPOXOAT Uepe3 UX
peopa. M3o0pakeHne epecedcHHsI
ITOJIyYEHHBIX IIJIOCKOCTEM.
PackpamnBanue nocTpOEHHBIX CEYEHUN
pa3HbIMU [IBETaMHU

11

N300pakeHune ceueHuil mupaMusl, Kyoa
U IIPU3MBI, KOTOPBIE IIPOXOAAT YEPE3 UX
pé6pa. N3o0pakeHue nepeceueHust
MOJTYYEHHBIX TIOCKOCTEH.
PackpammBaHue OCTPOSHHBIX CEYEeHHH
Pa3HBIMHU IIBETAMU

12

N300paxkeHue ceueHuil mupaMuibl, Kyoa
Y TIPU3MBI, KOTOPBIC MTPOXOIST Yepe3 X
pEbpa. N3o0paskeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH.
PackpamiBanue NOCTPOCHHBIX CCUCHHI
Pa3HBIMU IIBETAMU

13

N300paxkeHne ceyeHunit mupamMuibl, Kyoa
Y TIPU3MBI, KOTOPBIE TIPOXOISAT Yepe3 ux
pé6pa. NzobOpaxkeHune nepeceueHust




IIOJIYUYCHHBIX IUIOCKOCTEH.
PaCKpaH_II/IBaHI/Ie IMOCTPOCHHBIX CceueHH I
Pa3sHbIMH BECTAMHA

14

Merton cnenoB i HOCTPOCHUS CEUECHHUH

15

Mertopa cieoB Uil HOCTPOCHHS CEUCHUH.
CaolicTBa niepece4eHni NpsIMbIX U
IIJIOCKOCTEN

16

Mertop cie1oB Uit HOCTPOCHHS CEUCHUH.
CaoiicTBa niepece4eHnii NpsIMbIX U
IIJIOCKOCTEN

17

[TocTpoeHue ceueHuit B mupamue, Kyoe
1o Tpém ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX qepTemel‘/’I U 3alliCh HI1aroB
MTOCTPOCHHUS

18

[TocTpoeHue ceueHuit B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX qepTemel‘/'I " 3allUCh HIaroB
MMOCTPOCHHUS

19

[TocTpoenue ceuenuii B mupamue, Kyoe
o Tpém ToukaM Ha pEbpax. Co3nanue
BBIHOCHBIX qepTemel‘/'I " 3aIlliCh HIaroB
MMOCTPOCHHUS

20

[TocTpoenue ceuenuii B mupamuie, Kyoe
o Tpém ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX qepTemeI‘/i M 3aII1MCh 111aroB
MTOCTPOCHHUS

21

[ToBTropenue miaanumeTpuu: Teopema o
MPOIOPLHOHANIBHBIX oTpe3kax. [Tonobue




TPEYroJbHUKOB

22

[ToBTOpenue nnanumerpun: Teopema
Menenas. Pacuersl B CCUCHUSIX Ha
BBIHOCHBIX 4epTexkax. Mcropus pazsutus
IJIAHUMETPUHU U CTEPEOMETPHH

23

KonTponbHas padota "AKCHOMBI
crepeomerpuu. Ceuenus"

24

B3anMHOe pacnonokeHue npsmsIx B
npoctpaHcTBe. CKpeluBaroImuecs
npsMsble. [Ipu3Haky cKkpemuBaromuxcs
npsaMbIX. [lapamiensHble IpsiMbIE B
IIPOCTPAHCTBE

25

Teopema o CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOW MPSAMOM, IPOXOASIIEN Yepe3
TOYKY IPOCTPAHCTBA U HE JIeKaIEH Ha
JaHHOM npsMoi. JlemMma o nepeceyenuun
MapaJUIEIbHBIX IPSAMBIX IIJIOCKOCTBIO

26

[TapannensHOCTH TpeX NpsiMbIX. Teopema
0 TpEX MapajuleIbHbIX NpsAMBIX. Teopema
0 CKpELIMBAKOLINXCS MPSIMBIX

27

[TapannenpsHOE MPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA MapajIeIbHOTO
npoektupoBanus. 300pakeHue pa3HbIX
¢buryp B mapainenbHON TPOEKIUN

28

[enTpansHas npoekuus. YToui ¢
COHAIPABJICHHBIMA CTOPOHAMH. YTOII
MEXy IPSIMbIMU




29

3aayn Ha JOKA3aTENbCTBO U
UCCIIEIOBaHKE, CBA3aHHbIE C
PacroJI0KEHUEM MPSMBIX B
MIPOCTPAHCTBE

30

[TonsATHs: mapamienbHOCTh NPSMON U
IJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
MapajuIeIbHOCTH NPSIMOU U MJIOCKOCTH.
CaolicTBa napajuieIbHOCTH IPSIMOM 1
IIJIOCKOCTH

31

I'eomeTpuueckue 3a/1aun Ha BHIYHUCIICHUE
U JI0Ka3aTeNIbCTBO, CBSI3aHHbIE C
HapajyIeNIbHOCTBIO IPSMBIX U
IIJIOCKOCTEMN B IPOCTPAHCTBE

32

ITocTpoenue cedyeHus, NpOXOoAIIEro
4yepe3 JaHHYIO NIPSMYIO Ha YEPTEXKE U
[apajuIeIbHOTO APYrou npsaMon. Pacyér
OTHOILUEHUH

33

HapaJ'IJ'IeJ'ILHaH ImpoeKuusd, MpUMCHCHUC
IJI TIOCTPOCHU A Ce4YeHHI Ky6a u
HapaJjureJCnuieaa. CaoiicTBa
nmapajjiejcnmicaa U Mpru3mMbl

34

HapaJ'IJ'IeJ'ILHLIe IIJIOCKOCTH. HpI/I3HaKI/I
napaJiiieJIbHOCTH ABYX IIOCKOCTEM

35

Teopema 0 mapajuIeIbHOCTH U
€IUHCTBEHHOCTH MJIOCKOCTH,
MPOXOIAIIEH Yepe3 TOUKY, HE
MIPUHAJICIKALLYIO TAHHOM NIJIOCKOCTH U
CJICJICTBUS U3 HEE




36

CaolicTBa napajuielbHbIX IJIOCKOCTEH: 0
MapajuIeIbHOCTH MPSIMBIX TIEPECCUCHUS
MIPU TIEPECEUCHUH JIBYX MapalIeIbHBIX
IJIOCKOCTEH TpeThe

37

CaoiicTBa napajuieIbHbIX MIJIOCKOCTEM:
00 oTpe3Kax mapauieIbHbIX MPSMBIX,
3aKTIOYEHHBIX MEKTY MTapauieIbHBIMU
IJIOCKOCTSIMU; O TIEPECEUESHUHU TIPSAMOH C
JIBYMSI TTapaJUIEIbHBIMU TUIOCKOCTSMH

38

[ToBTopenue: Teopema ITudaropa Ha
IIJIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPUS
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CoiicTBa Ky0a 1 MPSIMOYT'OIBLHOTO
napajuielenunena

41

Brruncnenue UIMH OTpe3KOB B KyOe 1
MIPSIMOYTOJIBHOM IapajuieIenuIe e

42

IlepnieH IUKYIAPHOCTD NPSIMOU U
mockocty. [Ipusnak
MEPIEHIUKYISIPHOCTH IIPSMOH U
IJIOCKOCTH

43

IlepnieH IUKYIAPHOCTD NPSIMOU U
mockocty. [Ipusnak
MEPIEHIUKYISIPHOCTH MIPSMOH U
IJIOCKOCTH

44

TeopeMa o Cyi1eCTBOBAHUH U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
4yepe3 TOUKY MPOCTPAHCTBA U




MEPIEeHIUKYISPHON K MIIOCKOCTH

[ImockoCTH U EpIIEHIUKYIAPHBIE UM

45
IIpsIMbIE B MHOTOTpaHHHUKAX

46 [InockocTH U nepreHINKyIIpHbIE UM
IIpsIMbIE B MHOTOTpaHHHUKAX
[lepneHquKymsp U HAKJIOHHAS.

47 [TocTpoeHue nepneHauKynspa U3 TOUKH
Ha IPSIMYIO
[lepneHauKymnsip U HaKJIOHHAS.

48 [TocTpoeHue nepneHauKyspa U3 TOUKU
Ha MPSAMYIO

49 Teopema o TpEX NMeprneHAuKyIIpax
(npsimast 1 oOpaTHas)

50 TeopeMa 0 TpEX NepHeHANKYIIApax
(npsiMast u oOpatHas)

51 Yron Mexay CKpenBaromuMHUCs
MPSIMBIMU
ITonck neprneHauKyISpHBIX NPSAMBIX C

52 MTOMOUIBIO NEPTIEHIUKYISIPHBIX
IIJIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE
[Toctpoenue ceuennii kyoa, MpU3MBlI,

54 IIPaBWJIBHOM NMUPAaMUABI C IIOMOILBIO
OpPTOTOHAJILHOM NMPOEKINH
[Toctpoenue ceuenunii kyda, MpU3MBlI,

55 MPaBUWILHON MUPAMHJIBI C TTOMOIIBIO

OpTOFOHaHBHOﬁ IMPOCKIUU




56

CumMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEIBHO MockocTu. [lnockocTu
CUMMETpPU B MHOTOTpaHHHKAX

57

[Ipu3Hak neprneHaAMKyJISpHOCTH IPSIMOU
U IUIOCKOCTH KaK CJIEJICTBUE CHMMETPHUH

58

[IpaBunbHBIE MHOTOIpaHHUKU. Pacyér
pPacCTOSIHUM OT TOYKHU 0 IJIOCKOCTH

59

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSIHUM OT TOYKH 0 IJIOCKOCTH

60

CriocoObl OIyCTUTb MEPIEHANKYIISAPBI:
CUMMETpHUS, CIABUI TOUKHU 110
MapajuIeJIbHON IPSIMOU

61

CaBur no HenapauieIbHOW NpsiMOH,
M3MEHEHUE PACCTOSHUM

62

KonTponbnas padota "B3aumnoe
pacrioyio’keHue MpsIMbIX U IJIOCKOCTEN B
npocTpaHcTae”

63

[ToBTOpEHME: Yyrosa Mexay NpsMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMaA
KOCHHYCOB

64

[ToBTOpEHME: yrom Mexay
CKPELIUBAIOIIUMUCS IIPSIMBIMU B
IIPOCTPAHCTBE

65

['eomeTprueckne METObI BBIYUCICHUS
yrila MeX1y NMPSMBIMHU B
MHOT'OTPaHHUKAX

66

JIByrpansblii yroia. CBOMCTBO JIMHEWHBIX




YIJIOB IBYTPAHHOTO yTIiia

67

[TeprieHAMKYASAPHBIE TITIOCKOCTH.
CaolicTBa B3aMMHO NEPIEHANKYISIPHBIX
IJIOCKOCTEMN

68

[Ipu3Hak nepneHauKyJISpHOCTH
IIJIOCKOCTEM; TeOpeMa O NMPAMOK
IIepECEUYCHUS ABYX IUIOCKOCTEH
MEPIEHIUKYISIPHBIX TPEThEH IIIOCKOCTH

69

[IpsimoyronbHbIN napasuienenunes; Kyo;
U3MEPEHMS], CBOMCTBA IPAMOYTOJIbHOTO
napajuielenunena

70

Teopema 0 1MaroHany NpPsMOYTOJIBHOTO
napajulesIenuIe1a v CIeJCTBUE U3 Hee

71

CTepeOMeTpI/IquKHe U IIPHUKJIAAHBIC
3aJa4u, CBA3aHHBIC CO B3aMMHBIM
PACIIOJIOKCHHUEM MIPAMBIX U INIOCKOCTHU

72

HOBTOpeHI/IeI CKpCHIUBAOIHNECA
MpsAMBIC, ITAPAJUICIIBHBIC INIOCKOCTHU B
CTAaHAAPTHBIX MHOTOI'paHHUKAaX

73

Hapa napajiCJIbHbIX IUIOCKOCTEM Ha
CKpCHIMBAOIHNXCA NPAMBIX, PACCTOAHUC
MCKAY CKPCIIHNBAOIIUMUCS IIPSAMBIMU B
MMPOCTBIX CUTYyaUIAX

74

PaccrosHue oT TOUKH A0 IIJIOCKOCTH,
pacCcTosAHUuC OT HpﬂMOﬁ J0 IIITOCKOCTH

75

Beruncnenue pacctosHuA MEXIY
CKPELIUBAIOIIUMUCS IPSIMBIMHU C
IIOMOILIBIO NIEPIEHAUKYJIIPHON




IIJTIOCKOCTH

TpéxrpaHHblid yroy, HepaBeHCTBA IS
TpeXrpaHHbIX yriaoB. Teopema

76
[Tudaropa, TeopemMbl KOCUHYCOB H
CUHYCOB JiJIsl TPEXTPAHHOIO yIJIa

77 DneMeHTHl CPepruIecKoil reoOMETpUH:
reoJIe3NYEeCKUE JIMHUU Ha 3emiie

78 Kontponbnas padota "Y1 u
paccrosiHus"

79 Cucremaru3zauus 3HaHUU
"MHOrorpaHHUK U €ro 3JeMeHThI"

80 ITupamuna. Buaer nupamua. [IpaBunsHas
nupamuaa

81 [Ipusma. [Ipssmast 1 HAKIOHHAS IPU3MBI.
[IpaBunbHas npusma

82 [IpssMoit napaynenenunen,
MPSIMOYTOJIBHBIN Mapaienenumnes, Kyo

83 Beinyxiible MHOrorpanHuku. Teopema
Ditnepa
Brinyxiible MHOrorpanHuku. Teopema

84 Oiinepa. [IpaBunpHbIEe 1
MIOJIYTIPABUIIbHBIE MHOTOTPaHHUKHU

85 KonrtponbHas pabora "MHororpaHHUKH"

86 [TonsiTre BekTOpa HA MJIOCKOCTH U B
MIPOCTPAHCTBE

87 CymMa BEKTOpOB

88 Pa3nocTh BekTOpOB




89 [TpaBuno mapamienenurnena 1
90 YMHOKEHHE BEKTOpa Ha YUCIIO
Paznoxenue BekTopa 1o 6aszucy Tpéx
91 BEKTOPOB, HE JISKAIUX B OJTHON 1
TJIOCKOCTH
92 CkanspHoe Mpou3BeICHNE 1
93 Brruncnenue yria Mexy BEKTOpaMu B 1
MPOCTPAHCTBE
94 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
95 [Ipocreiimme 3a1a4u ¢ BEKTOpaMH 1
96 [Ipocreiimme 3a1a4u ¢ BEKTOpaMH 1
97 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
98 O00011IeHEe ¥ cucTeMaTh3alus 3HaHUI 1
99 O00011eHMEe ¥ cucTeMaTh3alus 3HaHUI 1
100 WroroBas koHTpoJsibHAs paboTa 1
101 HToroBasi KOHTpOJIbHASA paboTa 1
102 O0o01IeHre U CHCTeMAaTH3aNNs 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOT'PAMME




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHBIE
Ne T Hara uudposbie
€Ma ypoka Konrtpossbnsbie | IlpakTuyecku
n/n Bcero u3yuyeHusi | oOpa3oBaTejibHbIE
padoThI e padoThbI
pecypcsl
IToBTOpenue temsl "KoopauHarbl
1 BEKTOpa Ha IJIOCKOCTH U B 1
npocrpaHcrae”
5 [ToBTopenue Temsl "CkansipHoe 1
MIPOU3BEICHUE BEKTOPOB"
3 [ToBTrOpenue Temsl "Bbrunciienue yria 1
MEXy BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpeHue TeMbl "YpaBHEHHE TPSIMOH, 1
MPOXOJISIICH yepe3 ABE TOUKU"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHHE IJIOCKOCTH B OTPE3Kax
5 YpaBHEHHE IIIIOCKOCTH, HOPMaJlb, 1
ypaBHEHHE IIIOCKOCTH B OTPE3Kax
7 BexTtopHoe npousseneHue 1
8 JInneliHbIe HEPABEHCTBA, JINHEWHOE 1
MporpaMMHUpOBaHUE
9 JIuneliHble HEPABEHCTBA, JINHEWUHOE 1
MIPOrpaMMUpPOBaHHE
10 AHaJIUTUYECKHE METOABI pacuéra yria 1
MEXy MPSMBIMHA B MHOTOTPaHHUKAX
11 AHanUTHYECKHE METO/IbI pacuéTa yria 1




MCKAY MJIIOCKOCTAMU B MHOTOI'paHHHKaxX

@opMyia pacCTOSHUSA OT TOYKH 10

12 IIJIOCKOCTH B KOOPJIMHATAX

13 Haxoxnenue paccTossHui OT TOUKHU 10
IJIOCKOCTH B KyOe

14 Haxoxnenue paccTossHuM OT TOUKH J10
IJIOCKOCTH B MPaBUJILHON MTUPAMU/IE

15 KontponbHas padota "AHamuTuyeckas
reomerpus”

16 CeueHurst MHOTOTPaHHUKOB:
CTaHJapTHBIE MHOTOTPAHHUKHU

17 CeueHust MHOTOTPAaHHUKOB: METO/T
CJIe/IOB
CeueHnsi MHOTOTPaHHUKOB:

18 CTaHJapTHHIE TIIOCKOCTH, TTEPECCUCHUS
MPSIMBIX U IJIOCKOCTEN

19 [TapannensHble NpsIMbIE U MIJIOCKOCTH:
napajuieJIbHbIE CEUYEHUS

20 [TapannenpHble NpsSIMBbIE U MIJIOCKOCTH:
pacy€T OTHOLIEHU
[TapannensHble MPSIMBbIC U TITIOCKOCTH:

21 YTJIBI MEXTY CKPEITUBAIOIIIMMHUCS
MPSIMBIMU
[TepnenguKkynsipHBIC IPSMBIC H

29 TJIOCKOCTH: CTaHAapTHBIE Mapbl

MEePIEHANKYISIPHBIX MNIOCKOCTEN U
MPSAMBIX, CHAMMETPUY MHOTOTPAaHHUKOB




23

[leprnienIuKyNspHBIE IPSIMbIE U
IJIOCKOCTH: TEOpEMa O TpeX
MePIeHIUKYIIApax

24

[lepnenquKysipHBIE IPSMBIE U
IIJIOCKOCTH: BBIYHUCIICHUS [IIUH B
MHOI'OIPaHHUKAX

25

[ToBTOpenue: miomanu
MHOTOYTOJLHUKOB, ()OPMYJIBI JIS
TJI0IA N, COOOPaKEHHSI TIOI00MS

26

[ToBTOpenue: onaau
MHOTOYTOJIEHUKOB, (DOPMYJIBI /ISt
TIomaael, COOOpakeHHs TO00MS

27

[ToBTOpenue: onaau
MHOTOYTOJIEHUKOB, (DOPMYJIBI TS
TIoaael, COOOpakeHHs OT00MS

28

[lmomaau ceyeHnii MHOTOrpaHHUKOB:
TIJIOIAIM TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUs MOA00US

29

[Tnomaau ceyeHnii MHOTOrpaHHUKOB:
TUIONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
Y4acTH, COOOpaKEeHUs MOA00Us

30

KonrtponsHas padota "[loBTopenue:
MHOT'OTPaHHHUKH, CEUEHUS
MHOTI'OTPaHHUKOB"

31

O06BeéM Tena. O0BEM MPSIMOYTOJIBHOTO
napaienenunena

32

3anaun 00 yaABOCHUHU Ky0a, O
KBaJpaType Ky0a; 0 TPUCEKIUH yria




33

CrepeoMeTpuueckre 3a1auu, CBI3aHHbIE
¢ 00bEMOM IPSIMOYTOJILHOTO
napasuiesienuneaa

34

HpI/IKJIaI[HbIG 3aga4u, CBA3aHHBIC C
BBIYMCICHUEM 00BEMA MMpsAMOYIT'OJIBHOTO
ImapajiiCICIrmIicaa

35

O0BEM npsAMOI TPU3MBI

36

CrepeoMeTpuueckre 3a1auu, CBI3aHHbIE
C BBIYMCIIEHUEM 00BEMOB MPSAMOI
IIPU3MBI

37

[TpuknanHbie 33124, CBSI3aHHBIC C
00BEMOM TIPSIMOH PU3MBI

38

Brruncnenme 00bEMOB Te ¢ TOMOIIBIO
onpeaenéHHoro uurerpana. O0béM
HaKJIOHHOHM HPU3MBbI

39

Beruuciienne 06EMOB Tell C TOMOIIBIO
ornpenenéHHoro uHrerpana. O0bEM
MIAPAMMIBI

40

dopMmyna 00bEMa MTUPAMUJIBIL.
OTtHoleHNEe 00bEMOB TUPAMU] C
00IIKM YIiIoM

41

dopmyna 00bEMa MTUPAMUJIBIL.
OTtHolieHNEe 00BEMOB TUPAMU] C
O0IIKM YTJIOM

42

CrepeomeTrprdeckue 3a/1auu, CBI3aHHbIC
¢ 00bEMaMy HAKJIOHHOM MPU3MBbI

43

CrepeomeTrprdeckue 3a1auul, CBI3aHHbIC
¢ 00bEMaMU MUpPaMHUIbI




[Tpuknagueie 3agaun mo Teme "OO0bEMBI

44 Ten", cBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
MPU3MBbI

45 [Mpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBsI3aHHBIE C 00BEMOM TUPAMUIBI

16 [Tpumenenne 00bEMOB. Boruncienne
pPacCTOSIHUS JI0 IITIOCKOCTH

47 Kontponbnas padota "O0bEM
MHOTOTpaHHUKa"
Hunuaapuyeckas TOBEPXHOCTD,

48 o0pa3ymolne UIMHIPHIECKOI
MMOBEPXHOCTHU

49 Hwmmnap. [pssmont KpyroBou HUIUHAID.
[Lnomaae MOBEpXHOCTU HWJIMHAPA

50 Konnueckast moBepXHOCTh, 00pa3yromme
KOHMUYECKOU nmoBepxHocTu. Konyc

51 CeueHue KOHYyca TUIOCKOCTHIO,
MapajuieIbHOM TNIOCKOCTH OCHOBaHUS

59 VYceuénnblil konyc. M3o006pakenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM OBEPXHOCTH H
MIOJIHOW MTOBEPXHOCTU KOHYCa

54 [Tnomaas 60KOBOM TOBEPXHOCTH H
MOJIHOW MOBEPXHOCTU KOHYCa
CrepeomeTpuieCcKHe 3a/1a4i Ha

55 JTIOKA3aTeIbCTBO M BEIYUCIICHHUE,

MMOCTPOCHUCM CeUYeHU I quiInHAapa,




KOHYca

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHUE,

%6 IIOCTPOECHUEM CEYEHUH LUINHAPA,
KOHYyca

57 [Tpuknaanble 3aa4u, CBI3aHHBIE C
WIMHAPOM

58 [TpuknaaHbie 33129, CBSI3aHHBIE C
WIMHAPOM

59 Cdepa u map
[epeceuenue cheps! u mapa ¢

60 mIockocThio. Kacanue mapa u cdepsl
IUIOCKOCTHIO. Byt n m300pakenue mapa
[epeceuenue cheps! u mapa ¢

61 miockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBIO. Bua u n3o6paxenue mapa

62 VYpasuenue chepsl. [Lnomans chepsl u
e€ acren

63 Cummerpus chepsl u mapa
CrepeomeTpHuueckue 3aaun Ha

64 JI0Ka3aTeIbCTBO U BBIYUCIICHHE,
CBsI3aHHBIE CO chepoit U mapom,
MTOCTPOSHUEM UX CEUEHHH MIIOCKOCTHIO
CrepeomeTpHuyeckme 3aaun Ha

65 JI0Ka3aTeIbCTBO U BEIYUCIICHHE,

CBsI3aHHBIE cO chepoit U mapom,
MTOCTPOCHUEM UX CEYEHHH MIOCKOCTHIO




HpI/IKJ'IaI[HBIG 3aga4u, CBA3aHHBIC CO

66 N
cdepoii u mapom
[ToBTOpEHME: OKPYKHOCTH HA

67 IIJIOCKOCTH, BBIYUCIICHUSI B OKPY>KHOCTH,
CTaHJapTHBIC TTOI00US

68 Paznuunbie KOMOMHALINY TEI BpaIllCHUS
Y MHOTOTPAaHHHUKOB

69 3anauu o teme "Tena v MOBEPXHOCTH
BpareHus"

70 3agaun no Teme "Tena U MTOBEPXHOCTH
BpaieHus"

71 Kontponbnas padota "Tena u
MOBEPXHOCTH BpamieHus"

79 O6bem mummnaapa. Teopema 00 00bEMeE
MPSIMOTO IUJIMHAPA
Brruncinenue o0bEMOB TEMN ¢ TOMOILBIO

73 omnpeaenéHHoro uaTerpana. O0bpém
KOHYyca

74 ITnomiaau 60KOBOH M MOJHON
MMOBEPXHOCTU KOHYCa
CrepeomeTpHuuecKkue 3aJjauu, CBI3aHHbIE

75 C BBIYHUCIIEHHEM 00BEMOB LIMITUH/IPA,
KOHYycCa

76 [Tpuknanueie 3ana4un mo Teme "OOBEMBI
Y TUJIOIA M TOBEpXHOCTEN Ten"

77 O05BEM mIapa u MapoBOTO CEKTOpA.

Teopema 06 06wéme mapa. [1nomans




cdepsl. CTepeomeTpudecKkue 3a1auu,
CBSI3aHHBIE C BHIYHCIICHUEM 00bEMOB
1apa, mapoBOro CerMeHTa M apoBOTro
CeKTopa

78

[Tpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", CBsI3aHHBIE C O0BEMOM I1apa 1
momaabio chepbl. COOTHOIICHUS
MEX1y TUIOIIAIMU TTIOBEPXHOCTEHN U
00bEMaMH MMOTOOHBIX TEII

79

[TonoOHEBIE TENIa B IPOCTPAHCTBE.
N3menenue o0bEéMa 1pu o 1001m.
CrepeomMeTpHUeCKHUE 3a]1a4H, CBI3aHHBIC
C BBIYHCJIIEHUEM 00BEMOB TEJI U
IJIOIIAIEH TOBEPXHOCTEN
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Kontponbnas padota "[lnomanu
MOBEPXHOCTU U 00BEMBI KPYTIIBIX Tet"
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JIBr>KeHUs POCTPAHCTBA.
OTtoOpakeHusi. J|BU>KeHUS U paBEHCTBO
¢buryp. O6mue cBoiicTBa NBUKEHUI
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Buael n1BukeHM: napamiebHbII
IIEPEHOC, LEHTPAJIbHAS CUMMETPUS,
3epKajibHasi CHMMETPHS, TIOBOPOT
BOKPYT IIPSIMOM
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[TpeoOpazoBanus moxodus. [Ipsmas u
cdepa Ditnepa
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I'eomeTpuueckue 3amaun Ha
IMPUMEHCHUC IBVKXCHUS
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Kontponbnas padota "BekTops! B




npoctpaHcrtae"
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O6o6maromee nosropenue 11 monsaTuit
1 METOJ0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMaTH3allMs 3HAHUIA:
"[TapajienbHOCTh MPSMBIX U
IJTIOCKOCTEH B MpoOCTpaHCcTBE"
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O6o6maromee nosropenue 11 monsaTuit
U METOJ0B Kypca reomerpuu 10-11
KJIACCOB, CUCTeMAaTHU3aIlsl 3HAHUI:
"BekTops! B npocTpaHcTse"
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U METOJ0B Kypca reomerpuu 10-11
KJIACCOB, CUCTeMAaTHU3allsl 3HAHUI:
"BekTops! B npocTpaHcTse"
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¥ MeTO/I0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTHU3alUsl 3HAHUI:
"O6beM MHOTOTpaHHUKA"
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Ob6o061matomiee nopropenue 11 nonsruit
U METOJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTHU3alUsl 3HAHU:
"O6beM MHOTOTpaHHUKA"
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Ob6o61matomee nopropenue 11 nonsruit
U METOJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMATHU3aLUsl 3HAHUI:
"ITnomaay moBEepXHOCTU U 0OBEMBI
KpyIJIbIX Ten"
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Ob6o6maromiee nosropenue 11 monsaTuit




1 MeTO/I0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTHU3allsl 3HAHU:
"[Tmomraay MOBEPXHOCTH U OOBEMBI
Kpyribix Ten"
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WroroBas koHTpoJIbHAs paboTa
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HToroBast KOHTpOJIbHASA paboTa
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[ToBTOpEeHME, 0000IIEHNE U
cucTeMaTu3alus 3HaHui
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HcTopust pa3BUTHS CTEpPEOMETPUH KaK
HayKH U € poJib B Pa3BUTHH
COBPEMEHHBIX NH)XCHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUIA
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HcTopust pa3BUTHS CTEpPEOMETPHUH KaK
HayKH U € poJib B Pa3BUTHH
COBPEMEHHBIX NH)XCHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI
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Hcropus pa3BUTHS CTEPEOMETPUH KaK
HayK{ U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
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HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayK{ U €€ poJib B Pa3BUTUU
COBPEMEHHBIX NH)XEHEPHBIX U
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HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyK{ U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI




HcTopust pa3BUTHS CTEPEOMETPHUH KaK
HayKH U € poJib B pa3BUTHH
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
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WcTopust pa3BUTHS CTEPEOMETPHUH KaK
HayKH U € poJib B pa3BUTHH
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
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OBIIEE KOJIMYECTBO YACOB I10
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