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INOACHUTEJBHASA 3AIINCKA

['eomeTtpusi sBiseTcss OqHUM M3 0a30BBIX KypCOB Ha YPOBHE CpelHEro o0IIero o0pa3oBaHUsA, TaK Kak OOeCreqyrBacT
BO3MOXHOCTh HW3YYEHHUS! ITUCHUIUIMH E€CTECTBEHHO-HAYYHOW HANpaBIEHHOCTH M TMPEAMETOB TYMAaHUTApHOTO IMKIIA.
[TockonbKy JOrMYecKoe MbIIUICHHE, (OPMHUPYEMOE MPU U3YyUYEHUU OOYYaIOMIMMUCS MOHATUMHBIX OCHOB T'€OMETPHUH, MPHU
JI0OKa3aTeIbCTBE TEOPEM M MOCTPOCHUU IEMOYKH JIOTHYECKUX YTBEPHKACHUMN MPU PEIICHUU T€OMETPUUECKUX 3a7a4, YMEHUE
BBIJIBUTAaTh U ONPOBEPraTh TMIOTE3bl HEMOCPEACTBEHHO MCIOJIB3YIOTCS MPU PEIICHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO 1IUKIIA,
B YACTHOCTH (PU3UYECKUX 3a]1a4.

Ilens ocBoeHus mporpammbl yueOHOTO Kypca «['eomeTpus» Ha yriyOJEHHOM YPOBHE — DPa3BUTHE WHIAMBUIYaTbHBIX
CIIOCOOHOCTEN O0ydYaroIuXxcsi NMpU HU3YYCHUH TEeOMETPUU, KaK COCTaBJIAIONICH MpeaMeTHou obnactu «MaremaTtuka u
nHpopMaTHKa» Yepe3 oOecredyeHue BO3MOXKHOCTH MPHOOPETEHHUsS] M MCHOJIb30BaHUsI 0ojiee TIIYOOKHUX T€OMETPHUUYECKUX
3HAHUW U JIEUCTBUMN, CHEHU(UUHBIX TE€OMETPUHM, U HEOOXOAUMBIX IS YCIEIIHOrO Mpo(deCCHOHAIBLHOTO 00pa3oBaHUs,
CBSI3aHHOTO C UCIOJIb30BAHUEM MAaTEMaTUKH.

[IpuopuTeTHBIME 3aja4aMH Kypca T€OMETPUU Ha YTIyOJIEHHOM YPOBHE, PACIIUPSIONIMMUA U YCHJIMBAIOIIUMU Kypc 6a30BOTO
YPOBHSI, SBJISIOTCSI:

paclMpeHre MPeJCTaBICHUSI O T€OMETPUM KaK YacTH MHUPOBOU KyJIbTyphl U (POPMUPOBAHUE OCO3HAHUS B3aUMOCBSI3U
TEOMETPUU C OKPYKAIOIIUM MUPOM;

dbopMHUpOBaHUE TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (Urypax KaK O BaXKHEHIIMX MaTEMaTUYECKUX MOJCIIAX,
MO3BOJISIIOLIMX OMUCHIBATH U U3y4aTh Pa3HBIC SIBICHUS OKPYXAIOIIETO0 MUpPA, 3HAHUE MOHIATUHHOTO anmnapaTta 1o pasiaeny
«CTtepeoMeTpusi» y4eOHOr0 Kypca reOMETPUH;

(dhopMUpoOBaHHE YMEHHUS BJIAJICTh OCHOBHBIMH IMOHATHSMU O MPOCTPAHCTBEHHBIX (UTypax U MX OCHOBHBIMU CBOWCTBaMHU,
3HaHWE TeopeM, (OpMyJT U YMEHHE WX MPUMEHSATh, YMEHHS JTOKa3bIBaTh TEOPEMbl M HAXOJIUTh HECTAHAAPTHBHIE CIIOCOOBI
pelIeHus 3a1ay;

(dhopMUpOBaHME YMEHHUS pacloO3HaBaTh Ha 4YepTEkKax, MOJACISIX M B pealbHOM MHUPE MHOTOTPAaHHUKH W TeJla BpalleHUs,
KOHCTPYHUPOBATh Fr€OMETPUUYECKUE MOJICIIH;



(dbopMHUpOBaHUE TOHUMAHUS BO3MOXKHOCTH AKCMOMATHYECKOTO MOCTPOEHUS MaTeMaTUYeCKUX Teopuid, (popMupoBaHue
MTOHUMAaHUS POJIM AKCHOMATUKH MPU MTPOBEIECHUH PACCYKICHU;

dbopMupoBaHHE YMEHHUs BJIaJE€Th METOJAAMH JO0KA3aTeNIbCTB M aJIrOPUTMOB PEIICHHS, YMEHHUS MX MPUMEHSTH, MPOBOIUTH
JIOKa3aTEIbHbBIE PACCYXKICHUS B XOAE PEIICHHUS CTEPEOMETPUUECKMX 3aJad M 3a7ad C MPAKTUYECKUM COJEpKaHHEM,
(dbopMHUpOBaHUE TPEJCTABICHUS O HEOOXOJIHMMOCTH JOKa3aTeNIbCTB MPU OOOCHOBAHWU MATEMAaTHYECKUX YTBEPKICHUU U
pPOJIM AKCHOMATHKH B MPOBEICHUM JETYKTUBHBIX PACCYKICHUM;

pa3BUTHE U COBEPLICHCTBOBAHWE HWHTEIUIEKTYaJIbHBIX M TBOPYECKUX CIOCOOHOCTEN 00ydYaroluxcs, MO3HaBaTEIbHOU
AKTUBHOCTHU, UCCJIEIOBATEIBCKUX YMEHUHN, KpUTUYHOCTH MBIILJIEHUS, UHTEPECA K U3YUEHHUIO T€OMETPUH;

dbopMupoBaHue (PYHKIIMOHAIBHOM TI'PAMOTHOCTH, PEJIEBAHTHOM TE€OMETpUU: YMEHHUS paclo3HaBaTb HPOSBICHUS
re€OMETPUUYECKUX MOHATHH, OOBEKTOB U 3aKOHOMEPHOCTEH B PEalIbHBIX >KM3HEHHBIX CUTYalUAX U IPU U3YyUYEHUHU JIPYTHX
y4eOHBIX MPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEM M 3aKOHOMEPHOCTEH, MOJIEITUPOBAHMS pPEATbHBIX CHUTYalHUH,
MCCJIEI0BAHMS IOCTPOCHHBIX MOJIENIEN, HHTEPIIPETAIIUU TIOJYUYEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMHM COJIEp)KATENbHBIMU JIMHUSAMU yueOHoro kypca «['eomerpus» B 10-11 kmaccax sBiswotcs: «lIpsmble u
IJIOCKOCTA B MPOCTpaHCTBE», «MHororpanHukn», «Tema BpamieHus», «BekToppl M KOOpAWHATBL B IMPOCTPAHCTBEM,
«JIBUXKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®I'OC COO TpeboBaHHE «YMETh OINEPUPOBATH TMOHATUSIMHUY», PEIECBAHTHBIMU TEOMETPUM Ha
yriyon€éHHoM ypoBHe o0yuenust B 10—11 kiaccax, OTHOCHTCS KO BCEM COJIEpKaTeNIbHBIM JIMHUAM Y4€OHOTO Kypca, a
(dbopMHpOBaHUE JTIOTMUECKUX YMEHUH pachpenenseTcs He TOJIBKO MO COJEpKaTelbHbIM JIMHUSAM, HO M IO rojilaM 00y4YeHusl.
Conepxxanne 00pa30BaHUs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaraM ocBoeHHUs DenepanbHON pabouell mporpammel,
pacnpeeIEHHBIM 110 ToAaM 00y4YeHHs], CTPYKTYPHUPOBAHO TaKUM 0Opa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHATIBHBIM
BOIIpocaM oOywaroluecs O0Opalaiich HEOJHOKPATHO. DTO TMO3BOJISIET OPraHu30BaTh OBJIAJIEHUE T'€OMETPUUYECKUMHU
MOHSATUSMUA M HAaBBIKAMH TOCJIEIOBATEIBLHO U TMOCTYMNATENIbHO, ¢ COOJIOJEHUEM MPUHLUINA MPEEMCTBEHHOCTH, a HOBBIE
3HAHMS BKIIOYATh B OOIIYI0 CUCTEMY T€OMETPUYECKUX MPECTaBICHUIN 00YyJYaloOmUXCs, pacupsis u yriayosss e€, oopa3ys
IIPOYHBIE MHOKECTBEHHBIE CBS3U.

[lepexoa K U3y4EHUIO TEOMETPUHU Ha YIiayOJIEHHOM YPOBHE MO3BOJISET:



co3gaTh ycnoBus s guddepeHnnanuu  o0ydeHHUs, MOCTPOCHHSI HWHAMBUAYAIBHBIX 00pa3oBaTEIbHBIX MPOTpamw,
o0ecneunThb yriayOol€HHOEe U3yuyeHIEe TeOMETPUH KaK COCTaBIstoNIel yueOHoro npeamera «MaremaTukay;

MOATOTOBUTH OOYYAIOIIMXCS K MIPOJOJDKEHUIO H3YUYCHHSI MAaTEMAaTHKU ¢ YIETOM BhIOOpa Oymymiei mpodeccun, odecrieunBast
IPEEMCTBEHHOCTh MEX1y OOLIUM U TIPO(eCCHOHATBEHBIM 00pa30BaHUEM.

Ha uzydenue yueoHOTO Kypca «I'eomerpus» Ha yriayonéHHoMm ypoBHe otBoauTtcs 204 gaca: B 10 kitacce — 102 gaca (3 gaca
B Hegeno), B 11 kimacce — 102 gaca (3 yaca B HeZeo).



COJEPXAHUE OBYUYEHUA
10 KJTACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TIOHSTHS CTEpeOMeTpuu. Touka, mpsiMas, IJIOCKOCTb, NpOCTpaHCTBO. IlloHsATHE 00 akcMOMaTHYECKOM
IIOCTPOCHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U CIIEICTBUSA U3 HUX.

B3anmHoOe pacrionoxeHue NpsMbIX B IPOCTPAHCTBE: IEPECEKAOLIMECs, IapajuIeIbHbIE M CKPELIMBAIOLIMECS IIPsAMBIC.
[Ipu3Haku ckpemuBaromuxcs npsaMbixX. llapamienbHOCT NPSIMBIX M ITIOCKOCTEN B IMTPOCTPAHCTBE: MapaJuICIbHbIE NIPSAMBIC B
IIPOCTPAHCTBE, IMAPAUIEIIBHOCTh TPEX MPAMBIX, NAPAJLICIBHOCTh NMPSAMOM M IUIOCKOCTH. llapamienbHoe M LEHTpaAIbHOE
IPOEKTUpOBaHUe, n300paxenue ¢uryp. OCHOBHBIE CBOMCTBa MapaieIbHOro MpPOEeKTHUpoBaHUs. M3o0paxeHue ¢uryp B
[IapajuIeJIbHOM MPOEKIUU. YIUVIBI € COHAIIPaBICHHBIMM CTOPOHAMM, YIOJl MEXIYy MPSAMBIMH B IIPOCTPAHCTBE.
[TapajuteIbHOCT  IUIOCKOCTEW: TapajuleibHbIE IUIOCKOCTH, CBOMCTBA IAapaJUIeIbHBIX IUIOCKOCTeW. [Ipocrenmme
MPOCTPAHCTBEHHBIE (PUTYPBI HA TNTIOCKOCTH: TETPA3p, NapajlieIenune, IOCTPOCHUE CEYEHU .

[leprieHIUKYISPHOCTh MPSIMOM M IUIOCKOCTH: NEPNEHIWKYJSIPHBIE NPSMBIE B IMPOCTPAHCTBE, NMPSAMBIC IapajulelIbHbIE U
IIEPIICHIUKYJIAPHBIE K IUIOCKOCTH, IIPU3HAK NEPHEHAUKYIAPHOCTH IIPAMOM M IUIOCKOCTH, TeopeMa O IIpsAMOU
NEPHEHANKYIJIAPHON MIOCKOCTH. OpTOroHaNBbHOE MPOEKTUPOBaHUE. 1IepneHauKyIIssp U HaKJIOHHBIE: PACCTOSSHUE OT TOUYKH
10 TUIOCKOCTH, PACCTOSIHME OT NPSIMOM [0 IJIOCKOCTH, NPOEKIMs (UTypbl Ha IUIOCKOCTh. llepneHauKyIspHOCTh
IJIOCKOCTEN: MPU3HAK NEPIEHAUKYIIPHOCTH ABYX IUIOCKOCTER. Teopema 0 TpEX nmepneHaAnKyIspax.

Yrael B NPOCTPAHCTBE: Yrojl MEXAY NPSIMOUW MU IUIOCKOCTBIO, IBYIPAHHBIA YIOJI, JIMHEWHBIA YrOJ JABYIPAHHOIO YIJa.
Tpéxrpanublii 1 MHOTOrpaHHbIe yIuibl. CBOMCTBA MJIOCKUX YTJI0B MHOTOrpaHHOro yria. CBOMCTBA MJIOCKUX U JABYTPAHHBIX
YIJIOB TPEXTPAHHOTO yria. TeopemMbl KOCUHYCOB U CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKH

Bubl MHOrOrpaHHMKOB, pa3BEpTKa MHOTOrpaHHuKa. [Ipu3ma: N-yrospHas npusMa, npsiMas U HaKJIOHHasi PU3Mbl, OOKOBas
Y TIOJIHAsI MOBEPXHOCTH npu3Mbl. [lapamienenunen, npsamMoyrojabHblid apauiesienuIie] U ero ceorcTea. Kparyaime nytu
Ha TOBEPXHOCTH MHororpanHuka. Teopema Diinepa. IlpoctpanctBennas teopema Iludaropa. [Mupammma: n-yromapHas



nupaMuja, OpaBWiIbHas U yceu€HHas mnupaMuibl. CBoiicTBa pEOEp M OOKOBBIX TIpaHEW NpPaBUIBHOW MHPAMUIBL.
[IpaBunbHBIE MHOTOTPAaHHUKH: IpaBWibHAs MPU3Ma M NpPaBHIIbHAS NUPAMHAA, MPaBUIIbHAs TPEyrojibHas Nupamuga U
MpaBUWJIbHBIN TeTpa’ap, Ky0. [IpeacTaBieHune o mpaBUIbHBIX MHOTOIPAaHHUKAX: OKTA3IP, TOACKAdAP U UKOCAIP.
Bbruncnenue 37€MEHTOB MHOTOTPaHHMKOB: péOpa, auaroHanu, yriubl. [lmomans OOKOBOM IMOBEPXHOCTH U IOJHON
MIOBEPXHOCTH NPSIMOM MPU3MBI, IJIOLIAJb OCHOBaHWM, TeopeMa O OOKOBOW IMOBEPXHOCTHU MNpsiMOM mpusmbl. Ilnomans
OOKOBOI MOBEPXHOCTH U MOBEPXHOCTHU MPAaBUIILHON MUPaMU/Ibl, TEOpPEMA O IJIOUIaJAN YCEUEHHOU MUPAMMU/IBI.

CummeTpuss B MPOCTPAHCTBE. ODJEMEHThl CHUMMETPUM NPAaBUIBHBIX MHOTOTPaHHUKOB. CHUMMETpHsS B MPaBHIBHOM
MHOTOIPAHHHUKE: CUMMETPUS Napajuieienunea, CAMMETPUS TPAaBUIIbHBIX IPU3M, CAMMETPUS TPAaBUIILHON MUPaMU/IBI.
BekTOopbl M KOOPAMHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOP, JUIMHA HEHYJIEBOIO BEKTOPA, BEKTOPBHI KOJUIMHEApPHBIE,
COHAINPABJICHHBIE U MPOTUBOMNOJOKHO HANPABIEHHbIE BEKTOPHI. PaBeHCTBO BEKTOPOB. JlEMCTBUS C BEKTOpaMU: CI0KEHHUE U
BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha 4uciao. CBOICTBA CIOXKEHHUS BEKTOPOB.
CBoiicTBa YMHOEHHUsI BEKTOpa Ha uucio. [loHsaTHEe KOMIUTaHapHbBIE BEKTOPHI. [Ipru3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno napamwienenunena. Teopema O pas3IOKEHUM BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BekTopam. IIpsMoyronbHas
cucreMa KoopauHar B npoctpanctse. Koopannarsl BekTopa. CBs3b MEXy KOOpAUHATAMU BEKTOPA U KOOPJANHATAMHU TOYEK.
VYron mexay BekTopamu. CKansipHOE NPOU3BEICHUE BEKTOPOB.

11 KITACC

Tesa Bpamuenus

[loHsiTHA: UMIMHApPUYECKass TOBEPXHOCTh, KOHUYECKas IOBEPXHOCTb, cdepuueckas MOBEPXHOCTh, OOpa3yroume
noBepxHocTed. Tena BpallleHUs: LWJIMHIpP, KOHYC, YCEUEHHBIM KOHYC, cdepa, 1map. B3zaumHoe pacnosoxkeHue chepbl u
IJIOCKOCTH, KacaTelbHasl TNIOCKOCTh K cdepe. M300paxkeHue Ten BpalleHus: Ha TIockocTy. Pa3BépTka HMIMHIpa U KOHYCA.
CummeTtpus cdepsl U mapa.

O6BEM. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00bEME PSAMOYTOIBLHOIO MapajijieienuIea u CIeACTBUS U3 Hee.
O0BEM NpAMON U HAKIIOHHOM MPU3MbI, TWIMHAPA, TUPAMUIbI U KOHyca. O0BEM I1apa U MIapoOBOTr0 CErMEHTAa.



KoMOuHanuy Ten BpallleHMss ¥ MHOrorpaHHUKoB. [Ipu3ma, BrnucaHHass B UWIUHAP, OMHCAHHAS OKOJIO IMJIMHJpA.
[lepeceuenue chepsl u mapa ¢ mwiockocTeio. Kacanue mapa u cepsl mnockoctbio. [loHATHE MHOTOTpaHHUKA, OMTMCAHHOTO
okoJ10 cepsl, chepbl, BNUCAHHONH B MHOTOTPAHHUK UJIH TEJIO BPAIICHUS.

[1no1maas MOBEpXHOCTH MUWIMHIPA, KOHYca, Momaas chepsl u e€ yacred. [logobue B mpoctpancTse. OTHOIIEHHE 00BEMOB,
iomaae mopepxHocre moaoOHIX ¢uryp. IlpeobpazoBanue momodusi, romoTeTusi. Pemienue 3agad Ha TUIOCKOCTU C
HCIIOJIb30BaHUEM CTEPEOMETPUUECKUX METOJIOB.

[locTpoeHne ceyeHU MHOTOIPAHHHUKOB M TEJ BPAILEHHUA: CEUCHHUs LWIMHApa (MapajuiebHO U NEPHEHAUKYISPHO OCH),
CEUYECHHUs] KOHyca (MmapasulesibHbleé OCHOBAaHUIO U TPOXOJAIIME 4Yepe3 BEpPUIMHY), CEUYECHHS Ilapa, METOAbl MOCTPOEHUS
CEYEHUN: METOJI CIIE€0B, METOJ BHYTPEHHEIO IPOEKTUPOBAHUS, METO/| IIEPEHOCA CEKYILEH INIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepanuu Haja BEKTOpaMH. BeKTOpHOE yMHOXKEHHME BEKTOpOB. (CBOWMCTBA BEKTOPHOIO
yMHOxeHus. [IpsamoyronabHas cucteMa KoopJMHaT B poctpaHcTBe. KoopnHatel Bektopa. Pa3noxxeHue BekTopa 1o 0as3ucy.
KoopanHaTHO-BEKTOPHBIN METOJI IIPU PELIEHUN TEOMETPUUECKHX 3a1ad.

JIBUKeHUs1 B IPOCTPAHCTBE

JBuxenus: npoctpancTBa. OtoOpakenus. [[Brkenus u paBeHCTBO (uryp. OOmue cBoiicTBa IBW>KEHUM. BUIbI TBUKEHUN:
napajuielbHbld MEPEHOC, LIEHTpaIbHasi CUMMETPUS, 3€pKalibHas CUMMETpUs, MOBOPOT BOKpYr mpsimoil. [IpeodpazoBanus
nogo6ust. [Ipsimas u cepa Ditnepa.



MJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YUYEFHOI'O KYPCA «TEOMETPUS» (YTJIYBJIEHHBIHA
YPOBEHb) HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(OPMHUPOBAHHOCTh TPAKIAHCKON MO3ZUIIMHM OOYyYaromerocs Kak AaKTUBHOTO M OTBETCTBEHHOI'O YIIEHA POCCHUUCKOTO
oO0I1ecTBa, MPEACTABICHUE O MATEeMAaTHUYECKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH, MPOLEIYP
IPpaXIaHCKOTO 001IecTBa (BBIOOPHI, OMPOCHl U APYroe), YMEHHE B3aUMOICHCTBOBATh C COI[MATBLHBIMU HMHCTUTYTaMH B
COOTBETCTBHUH C UX PYHKIMSIMU U Ha3HAYCHUEM;

2) naTpuoTH4YeCKOe BOCIIUTAHME:

c(hOPMHUPOBAHHOCTh POCCUMCKON TpaKJaHCKONW HIACHTUYHOCTH, YBAXXCHUS K TPOIUIOMY M HACTOSIIEMY POCCHICKOM
MaTeMaTUKH, IECHHOCTHOE OTHOIIICHUE K JOCTHXKEHUSIM POCCUMCKUX MAaTEMATHUKOB U POCCUMUCKON MaTeMaTUYECKOU IIKOJIbI,
HCIIOJB30BaHUE ATUX JOCTHXKEHUHN B IPYTUX HAyKaX, TEXHOJIOTHUAX, chepax IKOHOMUKH;

3) TyXOBHO-HPaBCTBEHHOE BOCTIMTAHHE:

OCO3HAHHWE JIYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoaa, CHOPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHHUSA, ATHYECKOTO
MOBEJICHUS], CBS3AHHOIO C MPAaKTHYECKUM MPUMEHEHUEM JOCTHUKEHUW HAYKHM M JIEITEIbHOCTHIO YYEHOTO, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUYUBOTO Oy AyIIEro;

4) 3cTeTHYecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOYAsl 3CTETHKY MAaTeMAaTHUYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3a/iad, PEIICHUH,
paccy X IeHu, BOCIPUUMUYHUBOCTh K MATEMATUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) puzuyeckoe BocnuTaHKE:

c(hOpMHUPOBAHHOCTh YMEHUSI MPUMEHSATh MAaTEMAaTUUECKHE 3HAHUS B MHTEpecax 3/0pOBOr0 U 0€30MacHOro oopasza >KW3HH,
OTBETCTBEHHOE OTHOIIICHHE K CBOEMY 370pOBBIO (37I0pOBOE TMHUTaHHE, COANIAHCUPOBAHHBIN PEXHUM 3aHATUA U OTAbIXA,
peryisipHas ¢u3nueckas aKTUBHOCTH), (M3MYECKOE COBEPIICHCTBOBAHUE NPH 3aHATUSX CIHOPTUBHO-030POBUTEIHLHOM
NEATEIbHOCTHIO;

6) TpynoBoe BociuTaHue:



TOTOBHOCTh K TPYIAy, OCO3HAaHWE IIEHHOCTH TPYAOIIOOWS, HHTEpEeC K pasnudHbiM chepaMm MpodecCuoHATBHON
NEATEIIbHOCTH, CBSI3aHHBIM C MAaTeMaTHUKOW W €€ MPUIIOKEHUSIMU, YMEHHE COBEpIIATh OCO3HAHHBIN BBIOOp Oyayieid
npodecCu W peaTn30BbIBaTh COOCTBEHHBIC XU3HCHHBIC IUTAHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaTEMaTHYECKOMY
00pa3oBaHHUI0 U CaMOOOpa30BaHHWIO HAa MPOTSHKEHUU BCEH JKM3HM, TOTOBHOCTh K AKTHBHOMY YYacTHIO B PEIICHUHU
MPaKTUYECKUX 3aJ1ad MaTeMaTHYCCKON HAIPaBJICHHOCTH;

7) 3K0JIOTHYeCKOe BOCIIMTAHUE:

c(hOpPMHUPOBAHHOCTH IKOJOTHICCKON KYIbTYPhl, TOHUMAHHUE BIMSHUS COIMATBHO-YKOHOMHUYECKUX MTPOIIECCOB HA COCTOSTHUE
MPUPOJTHOM M COITMAJIBLHOM Cpebl, OCO3HAHHUE TJIO0ATBHOTO XapaKTepa HSKOJOTHYECKHMX IIpoOjeM, OpHUEHTAIUs Ha
MIPUMEHEHUE MaTeMaTUYECKUX 3HAHHWH ISl PEIIeHUs 3a7a4 B 00JacTH OKPY’KaloIIed Cpelibl, IJIaHHPOBAHUE TIOCTYIIKOB U
OIICHKH UX BO3MO>KHBIX MOCIIEICTBUN JIJI1 OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOMU
MPaKTUKHA, TOHMMAaHHWE MaTEeMaTUYeCKOM Haykh Kak c]epbl YeIoBEYECKOM esATEIbHOCTH, JTalloB €€ pa3BUTHSI U
3HAYMMOCTH JUISl PA3BUTHS IUBUJIM3ALIMM, OBJIAJICHUE SI3bIKOM MaTeMaTUKU U MaTEMAaTHYECKON KYJbTYpOW KakK CpPeCTBOM
MO3HAHUSI MUPA, TOTOBHOCTh OCYILECTBIISITH TPOCKTHYIO U UCCIIEA0BATEIBCKYIO ICATEILHOCTh UHIUBUIYAIBHO U B TPYTIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHBbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

ba3oBble Jiornueckue AeMCTBUA:

BBISIBIIATh W XapaKTEPU30BaTh CYIIECTBEHHBIC NPH3HAKM MATEeMAaTHUYECKUX OOBEKTOB, MOHSTHH, OTHOIICHUA MEXIY
MOHATUSAMU, (POPMYIUPOBATH ONIPEICTCHUS MOHATUN, YCTAaHABIUBATH CYIIECTBEHHBIN MPU3HAK KiacCU(DUKAIIUK, OCHOBAHUS
1151 0000IIEHUS U CPAaBHEHU S, KPUTEPHUH TIPOBOJIMMOTO aHAIN3A,

BOCIIPUHHUMATh, HOPMYJIMPOBATH U MIPEOOPA30BLIBATE CYXKJICHUS: YTBEPAUTEIbHbBIEC U OTPUIIATEIbHbIC, CAMHUYHBIC, YACTHBIC
1 00111e, YCIOBHBIE,

BBISBJIATh MAaTeMaTHYSCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M W IPOTUBOpPEYMs B (akTaxX, JAaHHBIX, HAONIOJACHUSX U
YTBEPXKACHUSIX, PEAJIaraTh KPUTEPUU ISl BHISIBICHUSI 3aKOHOMEPHOCTEW Y IPOTUBOP CUHIA;



JienaTh BBIBOABI C UCHOJIb30BAHUEM 3aKOHOB JIOTUKH, IETYKTUBHBIX U UHAYKTUBHBIX YMO3AKIIOUEHUN, YMO3AKIIOUEHUH 110
aHaJIOTUH;

MPOBOAUTH CaMOCTOATENIBHO JI0KA3aTelIbCTBA MATEMAaTUUYECKUX YTBEPKICHUHN (IPsIMbIE U OT MPOTHUBHOIO), BHICTPAUBATH
apryMeHTaIuIo, IPUBOJAUTH MPUMEPHI K KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>K/ICHUS U BHIBOBL;

BbIOMpATh CHOCOO pelleHus y4dyeOHOM 3anauu (CpaBHUBATh HECKOJIBKO BapUAHTOB pEIICHMs, BbIOMpaTh Haubosee
MOAXOJIAIINUNA C YYETOM CaMOCTOSITEILHO BBIJICTICHHBIX KPUTEPHUER).

Ba3oBble uccienoBarejabckue 1eHCTBUA:

MCIIOJIb30BaTh BOMPOCHI KAaK MCCIECIOBATEIbCKUNA HHCTPYMEHT MO3HaHUS, (POpMYyJIMpPOBATH BOMPOCH], (PUKCHUPYIOUTUE
MpPOTUBOpEYHE, TPOOIEMY, YCTAaHABIMBATh UICKOMOE U JIaHHOE, (DOPMUPOBATH THUIOTE3Y, APIYMEHTHUPOBATH CBOIO MO3UIIHIO,
MHEHHUE;

MPOBOJIUTH CAMOCTOATENBHO CIUIAHUPOBAHHBIM SKCIEPUMEHT, UCCIEIOBAHUE IO YCTAHOBJICHHIO OCOOEHHOCTEU
MaTeMaTU4YECKOro 00OBEKTa, SIBJICHHUS, IPOIIECCa, BHISIBICHUIO 3aBUCUMOCTEN MEXKTY 00bEKTaMH, SIBJICHUSIMH, IPOLIECCaMU;
CaMOCTOSATENbHO (POpMYyIHUPOBaTh O0O0OIIEHUS U BBIBOJBI MO PE3ysbTaTaM MPOBEAEHHOTO HAOMIOJACHUS, UCCIEIOBaHUA,
OIICHUBATh JOCTOBEPHOCThH MOJTYUYEHHBIX PE3YJIbTATOB, BHIBOJOB M 00OOIICHUH;

MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCA, a TAKKE BBIABUTAThH MPEATOIOKEHHS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSIX.
Pabora ¢ unpopmanmeii:

BBISBJIATH Je(DUIIUTHI UHGOPMAIIMHU, JAaHHBIX, HEOOXOAUMBIX JIJII OTBETA HA BOMPOC U JJIsl PEIICHUS 3a/1a4H;

BBIOMPATh WH(OOPMAIIUIO M3 MUCTOYHUKOB DPA3JIMYHBIX THUIIOB, aHAJIM3UPOBATH, CUCTEMATU3UPOBATh U WHTEPIPETUPOBATH
uH(}OpMAIUIO PA3TUYHBIX BUIOB U (JOPM MIPEICTABICHHUS,

CTPYKTYypHUpOBaTh HH(MOPMALIHIO, TPEACTABIATH €€ B pa3IuyHbIX Popmax, WITIOCTPUPOBATH rpaUUeCKy;

OIICHUBATh HAAEKHOCTh HH(POPMAIIMH TIO CAMOCTOSITEILHO CHOPMYJIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHHBEpPCAJIbHBbIE Yy4eOHbIE JeHCTBUS

OOmenue:

BOCIIPUHUMATh U (POPMYIMPOBATH CYXKJECHUS B COOTBETCTBUHU C YCJIIOBHSIMU M IIEJISIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO
BBIPAXaTh CBOK TOYKY 3pPEHHMS B YCTHBIX M IHUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJYy pEIICHHS 3aJlayu,
KOMMEHTHUPOBATH MOJYYEHHBIN pe3ybTarT;



B X0/i€ OOCYXXICHHsI 3aJaBaTh BOIPOCHI MO CYHIECTBY OOCYKAaeMOW TeMbI, IPOOJIEMbI, peliaeMol 3aJa4uu, BBHICKAa3bIBATh
UJEU, HAlCJICHHbIE HA IOMCK PELIEHMS, COMOCTAaBIATh CBOU CYXKIECHHS C CYXICHUSMU JIPYTUX YYaCTHUKOB JMajora,
oOHapyXUBaTh pa3IU4ME U CXOACTBO MO3UIIHM, B KOPPEKTHOH (opme GOopMyITUpOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHUS,
IPEICTABIIATh PE3YJIbTAThl PEIICHUS 33a4ul, SKCIIEPUMEHTA, UCCIIEOBAHMSI, IPOEKTA, CAMOCTOSTENIbHO BBIOMpPATh (hopmar
BBICTYIUICHHUS C YYETOM 3a]1a4 NIPE3EHTAIIMN U OCOOEHHOCTEN ayAUTOPHH.

PeryisiTuBHbIE YHMBepPCcAJIbHbIE YueOHbIe 1eliCTBUSA

Camoopranusamnus:

COCTABJISITH TUIaH, aJITOPUTM PEILICHU 3a/1a4d, BEIOUPATH CIIOCO0 PEIICHUS C YUETOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apr'yMEHTHPOBATh N KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN ¢ y4€TOM HOBOM MH(OpMAITHH.

CaMOKOHTPOJIb, SMOIMOHAJIBLHBIN HHTEJJIEKT:

BJIAJICTh HaBbIKAMH MMO3HABATEIILHON pedIEKCHH KaK OCO3HAHUSI COBEPIIAEMBIX JIEUCTBUM U MBICIUTEIBHBIX MPOIIECCOB, UX
pe3yNbTaToOB, BJIAJAETh CIOCOOAMH CaMOMPOBEPKHU, CAMOKOHTPOJIS Tpoliecca M pe3yibTaTa PEIICHHs MaTeMaTU4ecKou
3aJ1a4u;

MPEABUACTh TPYIHOCTH, KOTOpPHIE MOTYT BO3HUKHYTH MPU PEUICHWW 3a7a4d, BHOCUTh KOPPEKTHBHI B JCATEIHHOCTH Ha
OCHOBE HOBBIX OOCTOSITENIBCTB, IAHHBIX, HAWICHHBIX OMIMOOK, BBISIBIICHHBIX TPYTHOCTEH;

OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEJIM U YCIOBUSM, OOBICHATH NPHUYMUHBI JOCTHKEHUS WIH HEIOCTHKCHUS
PE3YNbTATOB JIEATEILHOCTH, HAXOAUTh OIIMOKY, TaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMmecTHAs 1€ATEIBLHOCTD:

MOHUMAaTh W WCIOJB30BaTh IMPEUMYIIECTBA KOMAHTHOW M WHIWBHIYyAIbHOW pabOTHI MpU pEIICHWH YYeOHBIX 3ajaad,
MPUHUMATH 11e7Th COBMECTHOM JIEATEIbHOCTH, TNIAHUPOBATH OPTaHU3AIMI0 COBMECTHON PabOTHI, paclpeesiTh BUIbI padoT,
JIOTOBApPUBATHCA, 00CYKIAaTh MPOIECC U Pe3yabTaT padoThl, 0000IIaTh MHEHUSI HECKOIBKUX JIFOICH;

y4acTBOBaTh B TPYNIOBBIX (popmax paboThl (0OCYXIeHHs, OOMEH MHEHUW, «MO3TOBBIE IITYPMbI» U WUHBIE), BBIOIHSITH
CBOIO YacTh PaObOTHI M KOOPJIMHUPOBATH CBOM JCHCTBHUS C IPYTMMH Yj€HAMU KOMAaH]IbI, OIICHUBATh KAa4eCTBO CBOETO BKJIaja
B OOIIMIA TPOIYKT IO KPUTEPHSIM, CPOPMYITHPOBAHHBIM yYaCTHUKAMHU B3aMMOICHCTBHSI.

NPEAMETHBIE PE3YJIBTATHI



K koniy 10 ki1acca o0yyaromuics HayqYuTCs:

e cBOOOAHO OMEPUPOBATH OCHOBHBIMU MOHSTHIMU CTEPEOMETPHH MPU PEUICHUU 337a4 U MPOBEJCHUN MaTEMaTUYECKUX
pacCyXJIeHUN;

e  IPHUMEHITh AKCUOMBI CTEPEOMETPHHU U CIEICTBUSA U3 HUX MIPU PEIICHUN T'€OMETPUUYECKUX 3a/1a4;

e  Kiaccu(puUUpPOBaTh B3aUMHOE PACIOJOKEHUE MPSAMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B IPOCTPAHCTBE, MPSAMBIX U
ITIOCKOCTEN B IPOCTPAHCTBE;

e cBOOOAHO OMEPHUPOBATH MOHATHSAMH, CBSA3AHHBIMA C YIJIAMH B IMPOCTPAHCTBE: MEXAY NPAMBIMH B IPOCTPAHCTBE,
MEXy MPSIMOM U INIOCKOCTBIO;

e cBOOOJHO ONEPUPOBATH NOHATUAMHU, CBA3aHHBIMU C MHOTOI'paHHUKaMU;

e  CBOOOJHO pacrio3HaBaTh OCHOBHBIE BMJIbI MHOTOTPAaHHUKOB (TMpU3Ma, MHpaMUAA, NPSIMOYTOJbHBIM Napaieienumne],
Ky0);

e  KJaccu(pUUHUPOBATH MHOTOI'PAHHUKH, BRIOMpAasi OCHOBAHMS JIs KJIacCU(PUKALNK;

e CBOOOJHO ONEPUPOBATH NOHATUAMHU, CBA3aHHBIMU C CEYEHHEM MHOTOIPAaHHUKOB IJIOCKOCTHIO;

e  BBINOJHATH NapajulelbHOE, LEHTPAJIbHOE M OPTOrOHAJIbHOE NPOEKTHPOBaHHWE (UIYp Ha IUJIOCKOCTb, BBIMOJIHSATDH
M300pakeHHst PUTyp Ha MIIOCKOCTH;

e  CTPOUThH CEUEHHUS MHOTOIPAHHUKOB PA3JIMYHBIMU METOJAMHU, BBINOIHAThH (BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB
MPOCTBIX 00BEMHBIX (QUTYpP: BUJ CBEPXY, COOKY, CHU3Y;

e BBIUMCIATH IIOIIAIM NMOBEPXHOCTEH MHOTOIPAHHHMKOB (IpH3Ma, NUpamMuAd), FEOMETPUUYECKUX TEJI C NPUMEHEHUEM
(opmy;

e cBOOOAHO OMEPUPOBATH MOHATUSIMHU: CHUMMETPHSI B IPOCTPAHCTBE, LIEHTP, OCh U INIOCKOCTh CUMMETPHUH, LIEHTP, OCh U
MJI0OCKOCTh CUMMETPUH (PUTYPBI;

e  CBOOOJHO OMEpPUPOBATH NOHATUAMHU, COOTBETCTBYIOIIMMHU BEKTOPAM U KOOPAMHATAM B IPOCTPAHCTBE;

e BBINOJHATh ACHCTBUS HAJ BEKTOPaMU;

e  pemarh 3aJaud Ha JIOKAa3aTEIbCTBO MATEMAaTHUYECKHX OTHOLICHWA M HAXOXICHUE TI'€OMETPUYECKHUX BEJIMYMH,
MPUMEHSIS U3BECTHBIE METOIbI IIPU PEIICHUHA MaTEeMATUYECKHUX 3a]1a4 TOBBIIIEHHOTO U BBICOKOTO YPOBHS CIIOKHOCTH;

e  TMPUMEHSTH MPOCTEHIINE NPOTPAMMHBIE CPEICTBA W JJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI MpPH PpPELICHUU
CTEPEOMETPUUECKHUX 33/aY;



e  U3BIEKaTh, IPEOOPA3OBHIBATh U MHTEPIPETUPOBATh WH(GOPMAIIUIO O MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTYpaX,
MIPE/ICTABICHHYIO HAa YEPTEXKAX U PUCYHKAX;

e  MPUMEHSTH MOJYYEHHbIE 3HAHUSA HA MPAKTHUKE: CPaBHUBATh W AHAIU3HPOBATH PEANBHBIE CHUTyallUH, NPHUMEHSITh
U3Y4YCHHbIC TIOHSTHS B TPOIECCE IMOMCKA PEIICHUs MaTeMaTH4YeCKd COHOPMYIMPOBAHHON MPOOJIEMBbI, MOJAETUPOBATH
peanbHble CUTYyallMM Ha SI3bIKE T€OMETPUM, HMCCIEIOBATh MOCTPOCHHBIE MOJENIU C HCIOJIB30BAHMEM TI'E€OMETPUUYECKHUX
MOHATUA W TEOpeM, ammapaTta anreOpbl, pemaTh MPAKTUYECKUE 3aJaud, CBA3AHHBIE C HAXOXKIECHHEM TeOMETPUYECKHX
BEJINYMH;

e  HMETh NIpPEJCTaBICHUS OO0 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUU KaK COCTABHOM yacTH (yHIaMEHTa pa3BUTHS
TEXHOJIOTUH.

K xoniry 11 kiaacca oOyyaromuics HayquTCs:

e cBOOOAHO ONEPUPOBATH MOHATUSAMHU, CBSI3aHHBIMU C IWIMHJIPUYECKON, KOHUYECKON U c(hpepnyecKkoi OBEPXHOCTIMH,
OOBSACHATH CIIOCOOBI OJTYUECHHUS;

e ONEpPUPOBATH MOHITUSIMHU, CBI3aHHBIMU C TE€JIAMH BPALICHUS: [IUJIUHAPOM, KOHYCOM, CPEpOil U 1IapoMm;

e  pacrno3HaBaTh Teja BpalleHus (UIMHIp, KOHYC, cdepa U map) U 0ObSICHATH CIIOCOOBI MOTyUEHUs TEJl BpallleHUs;

e  KJIaccupUIMPOBATH B3AUMHOE PACIOJIOKEHUE CPEephl U IIIOCKOCTH,

e  BBIUKCIATH BEJIIMYUHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TeJ BpalleHus, OOBEMBI M IUIOMAAM TMOBEPXHOCTEH
MHOTOIPAHHHUKOB U TeJl BpallleHUs, TEOMETPUUECKUX T€J C MPUMEHEHUEM (POpMYIT;

e  CBOOOJHO OIEpPUPOBATH MOHATHSAMH, CBS3aHHBIMM C KOMOWHAIMSAMU TeJl BpalleHUs U MHOTOI'PAaHHUKOB:
MHOTOTPaHHMK, BIMCAHHBIN B cepy U OMHMCAHHBII 0K0JIO cdepsbl, cepa, BOUCAHHAS B MHOTOTPAHHUK WM TEJIO BPALLECHUS;

e BBIUKCIATH COOTHOIICHUS MEXIY TUIOUIAAsIMU TOBEPXHOCTEN U 00BEMaMU TOI0OHBIX TEJT;

e u300paxaTh H3ydyaeMble (DUTYpbI, BBIMOJHATH (BBIHOCHBIE) TJIOCKHE YEPTEKU M3 PUCYHKOB TMPOCTHIX OOBEMHBIX
buryp: Bua cBepxy, cOOKy, CHU3Y, CTPOUTh CEUECHHUS TEJ BPAIICHHUS;

e  U3BJIEKAaTh, UHTEPIPETUPOBATh U MPEoOPa30BbIBATh MHPOPMAIIUIO O MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypaX,
IIPEICTABJICHHYIO HAa YEPTEXKAX U PUCYHKAX;

e cBOOOAHO ONEPUPOBATH MOHSATUEM BEKTOP B IPOCTPAHCTBE;

e BBINOJHATH ONEPALUU HAJl BEKTOPAMU;

e 33JaBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBON CUCTEME KOOPJAUHAT;



. pemaTh reOMETPUUYECKHUE 3a/1a4d Ha BBIYKMCICHUE YTIIOB MEXKAY MPAMBIMU U MJIOCKOCTSMHU, BHIYMCICHUE PACCTOSHUN
OT TOYKH JI0 TIJIOCKOCTH, B 1I€JIOM, HAa IPUMEHEHUE BEKTOPHO-KOOPJIMHATHOTO METO/IA MPU PEILICHUH;

. CBOOOJ/IHO ONEPUPOBATH MOHATHUSIMU, CBSI3AHHBIMU C IBUKEHUEM B IIPOCTPAHCTBE, 3HATH CBOMCTBA IBUKECHUI;

. BBITIOJTHATH U300paKEHUS MHOTOTPAHHUKOB M TEJ BpaIlleHUS MMPU NapaJlieIbHOM MepeHoce, IIEHTPAIbHOU CUMMETPHH,
3epKaJbHON CHMMETPHH, IIPHU MOBOPOTE BOKPYT MPSAMOH, TpeoOpa3oBaHus MOJ00MS;

. CTPOUTH CEUYCHUS! MHOTOTPAHHUKOB W TEJ BPAICHUS: CEUCHMS HMWIMHApPA (MapajuieibHO U MEPHEHIAUKYISIPHO OCH),
CeYeHHUs KOHYca (MapajiieIbHbIe OCHOBAHUIO Y TPOXOASAIIUE YEPe3 BEPIINHY), CEUCHUS 11apa;

. MCIOJIb30BaTh METOJIbl MIOCTPOCHUS CEUCHUI: METOJI CIE/I0OB, METO BHYTPEHHErO0 MPOCKTUPOBAHMS, METO/]I IEpeHOCca
CEKYIIEH TIIOCKOCTH;

. JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUSA;

. MPUMEHSITh TeOMeTpruueckue (hakThl JJIsl PEIICHUS CTEPEOMETPUUECKUX 3ajlay, MPEANoJaraliux HECKOJIbKO IIaroB
pelIeHust, €ClId YCIOBUS MPUMEHEHUS 3a1aHbl B IBHOW U HESIBHOM (hopme;

e  pelIaTh 33/1a4M Ha JOKa3aTEIbLCTBO MAaTEMaTUUYECKUX OTHOILICHUH M HaXOKJICHUE TEOMETPUUECKUX BEJIUYNH;

. MIPUMEHATH MPOTPAMMHBIE CPEACTBA U JEKTPOHHO-KOMMYHUKAIITMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX
3aj1a4;

. MPUMEHSTh TOJIydEHHbIE 3HAHUS Ha MPAKTUKE: CpPaBHMBATh, aHAJIW3UPOBATh M OIICHUBATH peajibHbIE CUTYyalluu,
MPUMEHSTh U3YYCHHBIE MOHSTHUSI, TEOPEMBI, CBOMCTBA B MPOIIECCE MOUCKA PEIICHUS MaTeMaTU4eCKu CHOpMYTUPOBAHHON
mpoOJIeMbl, MOJCIIUPOBATh pEaJbHbIE CHTYallMd Ha S3bIKE TEOMETPHUM, HCCISI0BATh ITOCTPOCHHBICE MOJICITH C
HCIIOJIb30BAaHUEM T€OMETPHUUYSCKUX MOHATHH W TEopeM, ammapaTta aiareOpbl, pemiarh MPaKTHYSCKUE 3aJlaud, CBSI3aHHBIC C
Hax0JICHUEM FeOMETPUUYECKUX BEJINYUUH;

. UMETh TIpeACTaBJieHUs] 00 OCHOBHBIX 3Tamax pPa3BUTHS T'€OMETPUU KaK COCTaBHOM yacTu (yHAaAMEHTa pPa3BUTHS
TEXHOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpaMMblI Bcero Kontpoaensrie  Ipaxriieckue o0pa3oBaTe/IbHbIE
padoThI padoTshI pecypenI
1 BBenenue B ctepeoMeTpuio 23 1
2 B3anMHOe pacnonokeHue npsmsIx B 5 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHz[HISmepHOCTb IPSIMBIX U o5
IUIOCKOCTEH B IPOCTPAHCTBE
VYriel U paccTosTHUS 16 1
MHororpanHuKu 7 1
BexTops!l B IpocTpaHcTBE 12
8 HOBTOPGHI/IG, 000011IeHNEe U CUCTEMATH3AIIHS 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne /i P Konrpoabnbie Ilpakruyeckue (wipp )
MPOrpaMMblI Bcero o0pa3oBaTre/ibHbIE
padoThI padoThI
pecypchl
1 AHanmUTHYECKass TEOMETPHS 15 1
) [ToBTOpEHME, 0606HICHI:I€ " 15 1
CUCTEMAaTH3aIHsI 3HAHHUHA
3 O6bEM MHOTOTpaHHHKA 17
Temna BpameHus 24
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBYOKCHUS 5 1
7 [ToBTOpEHuUe, 0606HICHI:I€ u 17 5
CUCTeMAaTH3aIHsI 3HAHHUHA
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoTshI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OcHoBHbIe NpaBuiia H300pakeHUs HA
PUCYHKC IIJIOCKOCTH, MAapaAJUICIIbHBIX ITPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

[ToHsATHS CTEpEOMETPHUH: TOUKA, psMas,
IJI0CKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
MpaBUjIa U300paKEHUS HA PUCYHKE
IJIOCKOCTH, MAapaJlJICJIbHBIX MIPAMBIX
(OTpe3KoB), cepeIMHbI OTpe3Ka
[ToHsTHS: TepeceKarouecs MIOCKOCTH,
nepeceKarommecs mpsmas ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

[TonsATHS: TIEpeceKaromuecs MIOCKOCTH,
nepeceKarommecs mpsmas ¥ miocKOCTh;
MOJIYTIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHUE MPOCTEUIITNX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOINUX O0HEKTOB

MHororpaHHuKH, U300pakeHUE MPOCTEUIITNX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIINX 00OBEKTOB

AXCHOMEI CTCPCOMCTPHU U TICPBLIC




CICACTBUA N3 HUX

10

11

12

13

14

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBBIE
cienctBus u3 HUX. CriocoOsbl 3a1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaYeHUS IPAMBIX U TJIOCKOCTEH

N3o00paxenune cedyeHuit nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOAT uepe3 ux péopa.
N3o00paxeHue nepeceueHus: NOTy4YeHHBIX
iockocTeil. PackpammBaHue mocTpOeHHBIX
CEUeHUH pa3HBIMU [[BETAMU

N3o00paxenune cedyeHuit nmupamMuabl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOAT uepe3 ux peéopa.
N300paxeHne nepeceueHus: MOTy4YeHHBIX
IJI0CKOCTeH. PackpammBaHye mOCTPOEHHBIX
CEYEeHMI pa3HbIMM IIBETaMU

N300pakeHne ceueHuil mupaMubl, Kyoa u
IIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.
N300pakeHue nepecedyeHus noTy4eHHbIX
10cKkocTel. PackpammBaHue MOCTPOEHHBIX
CEUEHUH pa3HbIMU [[BETAMU

N300pakeHne ceueHuil mupaMubl, Kyoa u
IIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.
N300pakeHne nepecedyeHus moryueHHbIX
10ckocTell. PackpammBaHue MOCTPOEHHBIX
CEUEHUH pa3HbIMU [[BETAMU

MeTton ClIeIoB O IMOCTPOCHUMA CcedeHUI




15

Meroa cneqoB AJisi MOCTPOSHUS CEUEHUH.
CaolicTBa nepeceyeHuid NpsAMbIX U
IIJIOCKOCTEMN

16

Mertop cie10B Uil HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHui NpsIMbIX U
IIJIOCKOCTEN

17

18

19

20

21

[TocTpoeHue ceueHuii B mupamMu/ie, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MMOCTPOCHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha pEbpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aMUCh 1IaroB
MMOCTPOEHUS

ITocTpoeHue ceueHuii B nupamuie, Kyoe mo
TpéM TouKaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEKEN U 3alKCh 11aroB
ITOCTPOEHUS

ITocTpoeHue ceueHuii B nupamue, Kyoe mo
TpéM TouKaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEKEN U 3alIUCh 11aroB
ITOCTPOEHUS

HOBTOpCHI/IC IJIaHUMCTPHUHU: TeopeMa 0

IPONOPIMOHANBHBIX 0Tpe3kax. [Tonodue
TPEYrOJIbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. Pacuersl B ceueHUSIX HA
BBIHOCHBIX 4epTexkax. McTopus pazsutus
MJITAHUMETPUH U CTEPEOMETPUH




23

KonTponpHas padbota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnosnokeHue npsmsIx B
npoctpancTBe. CKpenMBaromuecs npsmbie.
[Ipu3HaKy CKpEIMBAOUINXCS TPSMBbIX.
[TapauienpHbIe IPSMBIE B IIPOCTPAHCTBE

25

Teopema o cyniecTBOBaHHH U
€AVMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM MPSMOM, TPOXOASIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH HA JaHHOU
npsaMoi. Jlemma o nepecedeHun
NapaAJUIEIBHBIX IPAMBIX IIJIOCKOCTBIO

26

27

28

29

[TapamnenbHOCTB TpeX MpsAMBIX. Teopema o
TpEX mapajuIeNIbHBIX NPAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

[TapannensHoe nmpoekTupoBanue. OCHOBHbIE
CBOMCTBA MapajuIeIbHOTO MPOEKTUPOBAHMSL.
N3006paxenue pazHbIX Guryp B
MapaJuIeIbHON MPOEKIINH

enTpanbHas npoekuus. YToiui ¢
COHAIPABJICHHBIMUA CTOPOHAMHU. YTOJI MEXKIY
MPSIMBIMU

321,[[3.‘-11/1 Ha JOKa3aTCJIbCTBO U UCCIICAOBAHUC,

CBSI3aHHBIE C PACIIONIOKEHUEM IIPSAMBIX B
IIPOCTPAHCTBE

30

[TonsATHA: mapamienbHOCTh NPSMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
[apaJuIEIbHOCTH IIPSIMOU U IIJIOCKOCTH.
CaolicTBa napaienbHOCTH IPSIMON U




IIIIOCKOCTH

31

32

33

34

I'eomeTpuuecKkue 3aa4un Ha BHIYUCIEHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[1apaJUIEIbHOCTHIO MPSMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

[TocTpoenue ceuenus, TPOXOASILETO Yepes3
JAHHYIO IPSIMYIO HA YepTeke U
MapaJyIEIbHOIO IPYrou npsmoit. Pacuér
OTHOIIEHUI

[TapannensHas MpoeKys, MPUMEHEHUE IS
MIOCTPOCHHUSI CEYCHH KyOa U
napajenenumnena. CBoicTra
napajuieJienuIea 1 Ipu3Mbl

HapaJ'IJ'IeJ'ILHHe IIJIOCKOCTH. HpI/ISHaKI/I
napaJiuieJIbHOCTH ABYX MJIOCKOCTEHN

35

Teopema o nmapajuieIbBHOCTH U
CANMHCTBECHHOCTH IIJIOCKOCTH, HpOXOI[?[HIGI\/'I
yepe3 TOUKY, HE IPUHAAIEKAIYIO TaHHON
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

36

CaolicTBa napamieiabHbIX MIIOCKOCTEN: O
NapajuIeIbHOCTH MPSIMBIX NEpECceueHus Ipu
MepeceyeHny JIByX MnapajiebHbIX
IIJIOCKOCTEMN TPEThen

37

CaoiicTBa napamieiabHbIX MIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIFOYEHHBIX MEXAY MapalIeIbHBIMUA
IJIOCKOCTSIMU; O MIEPECEUEHUN MTPSIMOM C
JBYM ITapaJUIEIbHBIMU IUIOCKOCTAMU




[ToBropenue: Teopema [Tudaropa Ha

38
IJIOCKOCTH

39 IToBTOpEHME: TPUTOHOMETPUS
IIPSIMOYT'OJIBHOTO TPEYTrOJIbHUKA

40 CaoiicTBa Ky0a U MPSMOYTOJIBHOTO
napajuleJienune1a

41 Brruuciienue JUIiiH OTPE3KOB B KyOe U
IPSIMOYTOJIBHOM TapajulesIeuIe e
[IepneHuKyISPHOCTD MPSAMOM U IUIOCKOCTH.

42 [Ipu3Hak nepneHANKYJIAPHOCTH IPSIMON U
IIJIOCKOCTH
[lepneHIMKyYIAPHOCTD MPSMOU U IIIOCKOCTH.

43 [Ipu3Hak nepneHuKyJIIpHOCTH IPSIMOU U
IIJIOCKOCTH
TeopeMa 0 CyleCTBOBAaHUH U

m €AVMHCTBEHHOCTH IPSIMOMU, IPOXOASAILIEH
4yepes3 TOUKY ITPOCTPAHCTBA U
MEPIEHIUKYIISIPHON K INIOCKOCTH

45 [ImockocTH U nepreHINKYIIpHbIE UM
IIPSIMBbIE B MHOTOTPaHHHUKAX

46 [ImockocTH U nepreHINKYIIpHbIE UM
MpsiMble B MHOTOTpaHHHUKAX

47 Ilepnenpukynsp u HakinoHHas. [loctpoenue
MEPIEHIUKYIIApA U3 TOUKU Ha MPAMYIO

48 [Tepnennukynsap n HaknoHHas. [loctpoenne
MEPIEHIUKYIIApA U3 TOUKU Ha MPAMYIO

49 Teopema o Tpéx nepneHAUKYIsIpax (Mpsmas

u oOpartHasi)




Teopema o Tpéx nepneHAUKYIsApax (mpsamas

50 u oOpaTtHas)

o1 VYroa Mexay CKpelMBaOIIUMHUCA TPSIMbIMU

59 ITonck neprneHauKyISApHBIX MPSAMBIX C
ITOMOUIBIO NEPIIEHIUKYIISAPHBIX INIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE
[TocTpoenue ceuenuii kyoa, MPU3MBI,

54 IIPaBWIBHON MUPAaMUBI C IIOMOILBIO
OPTOTOHAJILHOM MPOEKIINH
ITocTpoenue ceuenuii kyba, Npu3Msl,

55 IIPaBWIBHON MUPaMUBI C IIOMOILBIO
OpPTOTrOHAJILHOM NMPOEKINH
CuMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO

56 wiockoctu. [Imockoctu cumMeTpuii B
MHOTOTpaHHUKAX

57 [Ipu3Hak nepneHANKYIAPHOCTH IPSIMON U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUH

58 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
pPaccTOSHUM OT TOYKH JI0 IIIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PaccTOSHUM OT TOYKH JI0 IIIOCKOCTH
CriocoObl ONyCTUTH HEPIIEHANKYISAPHIL:

60 CUMMETPHUSI, CABUT TOYKH T10 TapATIIIEITHHOM
psAMOI

61 CaBur no HenapauienbHON IpSIMOH,
N3MEHEHUE PACCTOSIHUM

62 Konrtponsnas padora "B3anmuoe

PACIIOJIOKCHHUC MIPAMBIX U IUIOCKOCTEH B




npocrpaHcrae”

63

64

65

[ToBTOpEHME: Yyroa Mexay IpsIMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHUHYCOB

[ToBTOpEHME: YrOa MEXKIY

CKPELIMBAIOIMMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

FGOMeTpI/IquKI/IC METOJbI BBITUCIICHUS YyIJId
MCKAY NPAMBIMHA B MHOT'OI'PAHHUKAX

66

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJIOB IBYTPAaHHOIO yIia

67

68

69

[lepnenaukynspusle miockoctu. CBOCTBA
B3alMHO NEPIEHIUKYJISPHBIX MNIOCKOCTEN

[Ipu3Hak neprneHaAuKyJIAPHOCTH IIIIOCKOCTEH;
TeopeMa O IPSAMOM NIEPECEUEHUs IBYX
IIJIOCKOCTEH MEPIIEHIUKYIIAPHBIX TPETHEN
IIJIOCKOCTH

[IpsimoyronbHbBIN Napauienenunes; Kyo;
U3MEPEHMS], CBOUCTBA IPAMOYTOJIbHOTO
napajuiesenumena

70

Teopema 0 tMaroHany NPSMOYTOJIBHOTO
napajJiesIenuIes1a U ClIeJCTBUE U3 Heé

71

72

CTCpCOMeTpI/I‘-ICCKI/Ie U NPUKIIaAHBIC 3a/1a4U,
CBA3aHHBIC CO B3aMMHBIM PACIIOJIOKCHHUEM
IMPsAMBIX W IIJIIOCKOCTH

HOBTOpCHI/ICI CKpPCIIMBAIOIIHECS TPAMBIC,
apaJiyICJIbHBIC MJIOCKOCTH B CTAHAAPTHBIX




MHOT'OrpaHHUKax

[Tapa mapannenpHbIX MIIOCKOCTEN HA
CKPEUIUBAIOIINXCSA MPSMBIX, PACCTOSTHUE

3 MEX/1y CKPELMBAIOLIUMUCS IPSIMbIMU B
IIPOCTBIX CUTYaLUAX

74 PaccrosiHMe OT TOYKH 10 TNIOCKOCTH,
paccTosiHuE OT IPSIMOM A0 IUNIOCKOCTH
Brruncnenue pacCTOSHUN MEXIy

75 CKPEILMBAIOIINUMHUCS IPSIMBIMU C IIOMOILBIO
NEPIEHIUKYIIPHON IIJIOCKOCTU
TpéxrpaHHblid yroy, HepaBeHCTBA JUISA

76 TpexrpanHbix yrioB. Teopema [ludaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB AJIs
TPEXTPAHHOTO yrila

77 DneMEeHTHI CPepUIEeCKON TeOMETPHH:
reojIe3nYecKue JIMHUU Ha 3emiie

78 KontponbHas pabota "Yrisl u paccTostHUS"

79 CucremaTtu3zanus 3HaHud "MHOrorpaHHUK U
€ro 3J1eMeHTHI"

80 [Inpamupa. Buael nupamun. [IpaBunpHas
nupamua

81 ITpusma. [IpsiMast u HaKJIOHHAs IPU3MBI.
IIpaBuiibHas mpusma

82 [IpsiMoit napannenenunen, NpsMOyroJIbHbIA
napajuienenunesa, Kyo

83 Brinyxiible MHOrorpanHuku. Teopema
Ditnepa

84 Brinyxkiible MHOrOrpanHuku. Teopema




Olinepa. IIpaBunpHbIe U OTYNIpaBUIbHBIE

MHOTOTPaHHUKHU
85 KonrtponsHas pabora "MHoOrorpaHHUKH" 1
86 [ToHsATHE BEKTOPA HA IJIOCKOCTHU U B 1
MPOCTPAHCTBE
87 CymMa BEeKTOpOB 1
88 Pa3nocTh BekTOpOB 1
89 [TpaBwiio mapamienenuena 1
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
01 Paznoxenne BekTopa 1mo 6a31/1c3u/ TPEX 1
BEKTOPOB, HE JISKAIIUX B OHOH IJIOCKOCTH
92 CkassipHOE TIPOU3BEICHUE 1
03 Brruuciienue yria Mexmny BEKTOpaMu B 1
IIPOCTPAHCTBE
94 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1
95 IIpocreimue 3a1auu ¢ BEKTOpaMH 1
96 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1
97 IIpocreimue 3a1auu ¢ BEKTOpaMH 1
98 O06o0mieHne 1 cucTeMaTu3aIys 3HaHUH 1
99 O0600611eHre U cucTeMaTu3alus 3HaHU! 1
100 WroroBas koHTpoJsIbHAs paboTa 1
101 HroroBast koHTpoapHAs paboTa 1
102 O000111eHIE U CUCTEMATH3aIU 3HAHUI 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102




11 KIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Hara uudgposbie
Nen/m  Tema ypoka Kontpoabusbie IIpakTnyeckue
Bcero u3ydeHusi oOpa3oBaTesIbHbIE
padoThI padoTshI
pecypcsbl

1 [ToBTOopenue Tembl "KoopanHaTel BEKTOpa 1

Ha IUIOCKOCTH U B MPOCTpaHCTBE"
5 [ToBTOpenue temsl "CkaisspHoe 1

MPOU3BEJICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Bbhruncinenue yria 1

MEX/1y BEKTOpaMu B IIPOCTpaHcTBE"
4 [ToBTOpenue Temsl "YpaBHEHUE TPSIMOI, 1

MPOXOJISIICH Yepe3 ABE TOUKU"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1

YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1

ypaBHEHHE IJIOCKOCTH B OTPE3Kax
7 BexTtopHoe npounsseneHue 1
8 JInneliHble HEPABEHCTBA, JINHEWUHOE 1

MIPOrpaMMUpPOBaHHE
9 JInHelHbIE HEPABEHCTBA, JIMHEIHOE 1

MIPOrpaMMUpPOBaHHE
10 AHanuTHUYECKHE METO/IbI pacuéra yria 1

MEXy NMPSMBIMUA B MHOT'OTPaHHUKAX
11 AHaJIUTUYECKUE METOBI pacuéra yria 1

MEX/1y TJIOCKOCTSIMA B MHOTOTpaHHUKaX
12 ®dopmysa pacCTOSHHS OT TOUKH J10 1




IINIOCKOCTH B KOOpAWHATaX

Haxoxnenue paccTossHui OT TOUKH 710

13
IJIOCKOCTH B KyOe

14 Haxoxnenue paccTossHui OT TOUKH 710
IIJIOCKOCTH B IPABUJIBHOW NMUPaMHU/JIE

15 KonrponbHas pabora "AHanutuueckas
reomeTpus”

16 CeueHust MHOTOTPAHHUKOB: CTaH/IAPTHBIE
MHOTOTPaHHUKH

17 CeueHrss MHOTOTPAaHHUKOB: METO/] CJIEJIOB
CeueHust MHOTOTPAHHUKOB: CTaHIAPTHBIE

18 IIJIOCKOCTH, TIEPECEUEHUs MPSMBIX U
IJIOCKOCTEM

19 [TapanyienpHble NpsMbIE U MIJIOCKOCTH:
napajvieIbHbIE CEUCHUS

20 [TapannenpHble NpsIMbIE U MIJIOCKOCTH:
pacy€T OTHOLIEHU

21 [TapannensHbie MPSIMBIE U TIFIOCKOCTH: YTJTBI
MEXy CKPEIIUBAOIIUMUCS MPSIMBIMU
[lepnenaukynsipHbIEe TPSMBIE U TNIOCKOCTH:

29 CTaHJapTHBIE Tapbl MEPIEHANKYISIPHBIX
TIJIOCKOCTEH U MPSAMBIX, CAMMETPUH
MHOTOTPaHHUKOB

93 [lepnenaukynsipHbIEe TPSIMBIE U TNIOCKOCTH:
Teopema O TpeX MeprneHIUKYIsIpax

24 [TepnenguKynsipHBIC TPSMBIE U TUTIOCKOCTH:
BBIYMCIICHUS] IJTMH B MHOTOTPaHHUKAX

25 [ToBTOpEHME: TUIOMIAAN MHOTOYTOJIbHIKOB,




(hOpMyIIBI IS TUTOIACH, COOOpaKEeHUs
noxoous

26

27

28

[ToBTOpEHME: MIIOIMIAN MHOTOYTOJIbHUKOB,
(hOpMyIIBI IS TUTOIACH, COOOpaKeHUS
moooust

[ToBTOpEHUE: MO I1 MHOTOYTOJIbHUKOB,
(hopMyIIBI 1S TUTOIIAACH, COOOpaXKEeHUS
noaoous

[Tnomaau ceyeHnit MHOrOrpaHHUKOB:
TUTOIIAIM TOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKEHUs MOA00HUs

29

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
IIJIOIAIN TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUs MOA00HUs

30

31

32

KonTponbnas padora "[loBTopenue:
MHOTOTPaHHUKH, CEYEHUS] MHOTOTPaHHUKOB"
O06BeéM Tena. O0BEM MPSIMOYTOJIBHOTO
napaienenumnena

3anaun 00 yABOCHUHU Ky0a, 0 KBaapaType
Ky0a; 0 TPUCEKIIUH yria

33

CrepeomeTpudeckue 3aauu, CBI3aHHBIE C
00BEMOM MPSMOYTOJILHOTO
napaJulesenuesaa

34

35

[IpuknanHblie 3a1a4u, CBSI3aHHBIE C
BBIYUCIICHHEM 00BEMA TPSMOYTOJIBHOTO
napajuiefienuneaa

O0BEM npsMOit TPU3MBI

36

CrepeoMeTpuyecKue 3a7jauu, CBI3aHHbIE C




BBIUUCIIEHEM 00BEMOB MPSMOIA TTPU3MBI

[Ipuknagubie 3a1a4u, CBSI3aHHBIE C 00BEMOM

37 IIPSIMOY IIPU3MBI
Brruncnenne 00bEMOB Tel ¢ TOMOIIbIO

38 onpenenéHHoro uHaTerpaia. OobéM
HAKJIOHHOH MPU3MBbI
Brruuciienne 06EMOB Tell C TOMOIIBIO

39 onpeaenéHHoro uurerpaita. O0bpéM
MTUPAMHU/IBI

40 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB MUPAMHU/] C OOIIUM YTIIOM

41 dopmyna 00béma nmupamuabl. OTHOIIEHHE
00BEMOB NMUPAMUJL C OOIIUM YTIIOM

42 CrepeoMeTpHUeCKUe 33719, CBI3aHHBIC C
00bEMaMU HaKJIOHHOW MPU3MBbI

43 CrepeoMeTpHUeCKUe 3aa9H, CBI3aHHBIC C
o0BEMaMK MUPaMUIbL
[Tpuknanueie 3ana4yn no Teme "OOBEMBI

44 Ten", CBI3aHHBIE C 00BEMOM HAKJIOHHOM
TIPU3MBI

45 [Tpuknanueie 3ana4yn no Teme "OOBEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MHUPAMHUIBI

16 [Ipumenenne 06bEMOB. Bruncienue
PacCcTOSHUS 0 TUIOCKOCTH

47 Konrponsnas padora "O0béM
MHOrOrpaHHHuKa"

48 [Hunuaapudeckas MOBEPXHOCTb,

o0pa3yroIne UIHHIPHIECKOM




IMOBEPXHOCTH

Humaap. [psiMoit KpyroBOM UIUHID.

49 [Inomane MOBEpXHOCTH LUIUHAPA

50 KoHnnueckas moBepxHOCTb, 00pa3yromue
KOHUYECKOU nmoBepxHoctu. Konyc

51 Ceuenue KoHyca MJIOCKOCTHIO,
MapajIeabHOM IJIOCKOCTH OCHOBAHUS

52 YceuéHnsblil konyc. M300paxeHne KOHyCOB
U YCEUYEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U MOJIHOM
MIOBEPXHOCTU KOHYCa

54 [Tnomans 60KOBOI MOBEPXHOCTH U MOTHOU
MIOBEPXHOCTU KOHYCa
CrepeomeTrpuyeckue 3aaun Ha

55 JIOKA3aTeJILCTBO M BEIYMCIICHHUE,
IIOCTPOCHHUEM CEUYEHUN WINHJpPA, KOHYyCa
CrepeoMeTpruuecKkue 3aaun Ha

56 JI0Ka3aTeNIbCTBO U BBIYUCIICHUE,
IIOCTPOCHHUEM CEUYECHUI LWINHIPA, KOHYCa

57 [IpuknanHble 3a1a4u, CBSI3aHHBIE C
LWIMHAPOM

58 [Ipuknansble 3a1a4m, CBSI3aHHBIE C
LMIHHIPOM

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

60 Kacanwue mapa u cdeps! miockocteo. Bug n
n300pakeHue mapa

61 [Tepecedyenue cdepsl U mapa ¢ MmI0CKOCTHIO.




Kacanue mrapa u cepsr mnockoctsro. Bun u
n300pakeHHE mapa

VYpasaenune chepsl. [Lnomans chepsr u eé

62 .
qacrei

63 CummeTtpust cdepsl U mapa
CrepeomeTpuueckue 3aauu Ha

64 JI0Ka3aTeIbCTBO U BEIYUCIICHHE, CBSI3aHHBIE
co cepoii u mapoM, TOCTPOCHUEM UX
CEUEHUH TIOCKOCTHIO
CrepeomeTpuueckue 3aa4u Ha

65 JI0Ka3aTeIbCTBO U BBHIYUCIICHHE, CBSI3aHHBIE
co chepoli U ImapoM, TOCTPOCHUEM UX
CEUEHUH TIOCKOCTHIO

66 [TpuknanHbie 3a1a4m, CBSI3aHHBIC CO chepoi
Y IapoM
[ToBTOpEHME: OKPYKHOCTH Ha TIOCKOCTH,

67 BBIYHCIICHUS B OKPY>KHOCTH, CTaHAapTHBIE
noo0us

68 Paznmunbie KOMOMHAIINY TEIT BPAIICHUS U
MHOTOTPaHHUKOB

69 3anaun o teme "Tena v MOBEPXHOCTH
BpamieHus"

70 3anauu o teme "Tena ¥ MOBEPXHOCTH
BpauieHus"

71 Kontponbras padota "Tena u moBepxXHOCTH
BpauieHus"

7 O6vem mumHapa. Teopema 06 00bEMe

NPSAMOTr0 UWJIMH]IpA




73

Brruncnenne 00bEMOB TEI ¢ TOMOIIIBIO
onpenenéHHoro uaTerpaia. O6béM KoHyca

74

75

[Tnomanyu G0KOBOM U MOIHON OBEPXHOCTH
KOHYcCa

CrepeoMeTpuyecKue 3aJjauu, CBA3aHHbIE C
BbIUUCIIEHNEM 00BEMOB LIMIIMH/IPA, KOHYCa

76

[Tpuknanueie 3ana4n mo Teme "OO0bEMBI U
IJIOIIaAu TOBEpXHOCTEH Ten"

7

O06BEM mapa u mapoBoro cekropa. Teopema
00 00Béme mapa. [Tnomane cheps.
CrepeoMeTpHuyecKre 3a1auu, CBI3aHHbIE C
BBIYHCIICHHEM 00BbEMOB TI1apa, MapoBOTO
CErMEHTa ¥ IapOBOTr0 CEKTOPa

78

[Ipuknagueie 3agaun mo teme "OO0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM 1I1apa U
momaasio chepbl. COOTHOIIEHUS MEXKTY
TJIOMIA/ISIMH ITOBEPXHOCTEH U 00BEMaMH
MOIO0OHBIX TEJ

79

[TogoOHEbIe TeNa B MPOCTPAHCTBE.
N3menenune o0bEMa mipu mo100m.
CrepeomeTpuueckue 3aa4u, CBsI3aHHbBIE C
BBIUHCIIEHHEM 00BEMOB TeJI U IUIOMAIEN
IIOBEPXHOCTEH

80

81

KonTponbnas padota "[1nomanu
MOBEPXHOCTU U 00BEMBI KPYTJIbIX Te"
JIBr>keHust mpocTpaHcTBa. OToOpaskeHHs..

JIBr>xeHust ¥ paBeHCTBO ¢uryp. OOmume
CBOMCTBA JBUKEHUN




82

Bupl 1BukeHUil: napauiesIbHbIN NEPEHOC,
LIEHTpAJIbHAsi CAMMETPUS, 3epKajIbHas
CUMMETPHUSI, TOBOPOT BOKPYT MPSIMOi

83

84

85

[TpeobpazoBanus nmomoowus. [Ipsmas u chepa
Ditnepa

I'eomeTpuueckue 3aaun Ha IPUMEHEHUE
JIBUKCHUS

KontponbHas padota "BekTopsl B
npocTtpaHcTae"
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Oo6o06maromee nmoBTopenue 11 moHsATHH U
MeToJ10B Kypca reomerpun 10—-11 knaccos,
cucreMmarusauus 3HaHui: "llapamienbHoCTh
MPSMBIX U IJIOCKOCTEH B IpOCTpaHCTBE"
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Oo6o06maromee nmoBTopenue 11 moHsITHH U
MeToA0B Kypca reomerpun 10—11 xmaccos,
cucTeMaTu3alus 3HaHui: "BexTopsl B
npocrpaHncrae”
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Oo6o06muaromiee noropeHue 11 noHATU U
MeToa0B Kypca reomerpun 10—11 kmaccos,
cUCTeMaTH3aIus 3HaHui: "BekTopsl B
npocrpaHncrae”

O6o06maromiee noropenue 11 noHATUH U
MeToJ10B Kypca reomerpun 10—-11 knaccos,
cucreMaru3anusa 3Ha"Hui: "O0beM
MHOT'OrpaHHHUKa"

Ob6o06maromiee noropenue 11 noHATUH U
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucreMarusanus 3HaHui: "O0bem




MHOrorpaHHuka"
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O6o06maromiee moBTopeHue 11 MoHITHI 1
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucremMaTtu3anus 3Hanuii: "Tlnomaan
MMOBEPXHOCTU U 00BEMBI KPYTIIBIX T
O6o0maromiee moBTopeHue 11 MoOHITHI 1
MeToJ10B Kypca reometpun 10—11 kiaccos,
cucremaTtu3anus 3Hanuii: "Tlnomaan
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

HroroBas koHTpoNIbHAs paboTa
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Hrorosast KOHTpOJIbHASA paboTa
[ToBTOpEeHue, 0000IICHNE U CHCTEMaTH3aLIUS
3HaHUI

Hcropust pa3BUTHS CTEPEOMETPHH KaK
HaYKH U €€ POJIb B Pa3BUTHU COBPEMEHHBIX
WH)KEHEPHBIX H KOMITBIOTEPHBIX TEXHOJIOTHI
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Hcropus pa3BUTHS CTEPEOMETPHUN KaK
HAayKHU U €€ pojib B PA3BUTHH COBPEMEHHBIX
VHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUHI
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Hcropus pa3BUTHS CTEPEOMETPUM KaK
HAayKU U €€ pojib B PA3BUTHH COBPEMEHHBIX
VHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ poJib B pa3BUTUH COBPEMEHHBIX
MHXEHEPHBIX U KOMIbIOTEPHBIX TEXHOJIOTUI

I/ICTOpI/IH Pa3BUTHA CTCPCOMCTPUHN KaK

HAyKH U €€ poJib B pa3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX 1 KOMIIBIOTEPHBIX TEXHOJIOTUI




HcTopus pa3BUTHS CTEPEOMETPUM KaK

101 HayKHu U €€ poJIb B PA3BUTHH COBPEMEHHBIX 1
WH)XCHEPHBIX ¥ KOMITBIOTEPHBIX TEXHOJIOTHIA
HcTopus pa3BUTHS CTEPEOMETPUH KaK

102 HAYKU U €€ POJIb B Pa3BUTUU COBPEMEHHBIX 1

HWHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




