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IHHOACHUTEJIBHASA 3ATIIMCKA

I'eometpus siBisieTCs OAHUM U3 0A30BBIX KYpPCOB Ha YPOBHE CPEIHEro 00IIero 00pa3oBaHMsl, TaK KaK
o0ecreynBaeT BO3MOXHOCTb M3y4YEHHUS NUCIHMIUIMH €CTECTBEHHO-HAYYHON HAIpPaBICHHOCTU M MPEIMETOB
T'YMaHUTApHOTO IUKIIA. [I0CKOIBKY JOrHYecKoe MbIIIICHHE, (POPMHUPYEMOE MPH U3YYEHUH 00yUYarOIUMUCS
MOHATUMHBIX OCHOB TI'€OMETPUH, IPU JI0KA3aTEIbCTBE TEOPEM M IOCTPOCHMM LEMNOYKH JIOTUYECKHX
YTBEP)KJACHUM IpU PEIICHUH TEeOMETPUYECKHX 3ajady, yYMEHHUE BBIJBUIaTb U OINPOBEPraTh TUIIOTE3bI
HENOCPEJCTBEHHO HCIOJIb3YIOTCS MpPH PELIEHUM 3ajad €CTECTBEHHO-HAYYHOTO LHMKJIA, B YacTHOCTH
bu3nIecKnx 3amad.

Lenb ocBoeHust mporpamMmbl yuyeOHOro Kypca «l'eomeTpus» Ha yriyOoJE€HHOM ypOBHE — pa3BUTHE
UHIUBUAYAJIbHBIX CHOCOOHOCTEH OOyJaromMxcss HpU H3YYEHHHM TE€OMETPHM, KaK COCTaBIIAIOIIEH
npeaMeTHo# obnactu «Maremaruka U uH(pOpMaTHKa» depe3 odecreueHne BO3MOKHOCTH TPUOOPETeHHS 1
HCIO0JIb30BaHUsl OoJiee TIIyOOKWX TIE€OMETPUYECKUX 3HAHUM M AEWCTBUH, CHeUU(PUUHBIX T€OMETPUH, U
HEOOXOJUMBIX Ui YCIEUIHOrO0 MNpOEecCHOHAIbHOIO 00pa3oBaHUs, CBSI3aHHOTO C KCIIOJIb30BAHUEM
MaTeMaTHKH.

[IpropuTteTHBIME 33JayaMH  Kypca TE€OMETpUH Ha YIIyOJIEHHOM YpPOBHE, pAaCHIUPSIOMIUMU U
YCUJIMBAIOIIMMHU Kypc 6a30BOr0 YpOBHS, SIBIISIOTCS:

paciipeHue MPEeACTaBIEHUS O TEeOMETPUM KaK YacTH MHUPOBOM KyJabTypel U (opMUpOBaHUE
OCO3HAHHS B3aMMOCBSI3M T€OMETPUH C OKPY)KAIOIIIUM MHUPOM;

(dbopMHpOBaHHE MPEACTABICHUS O MPOCTPAHCTBEHHBIX (PUTypax Kak O BaKHEHIINX MaTeMaTUYECKUX
MOJENAX, TMO3BOJISIIOIIMX OINUCHIBATH M H3ydaTh pa3Hble SBJIEHUS OKPYKAIOLIEro MHUpa, 3HaHUE
MOHATUIHOIO anmnapara 1o pasaeny «CrepeoMeTpus» yueOHOTo Kypca FeoMEeTpuH;

¢bopMHUpOBaHME YMEHHS BIIQJIETh OCHOBHBIMH TOHSATHUSMU O MPOCTPAHCTBEHHBIX (Urypax U uX
OCHOBHBIMH CBOICTBaMH, 3HaAHHE TeOpeM, GOpMYJ U YMEHHE UX NPUMEHATh, YMEHHUS 10Ka3bIBATH TEOPEMBbI
Y HaXOJUTh HECTaHIAPTHBIE CIIOCOOBI pellIeHUs 3a1ay;

(GbopMHUpOBaHHE YMEHUS pacllO3HaBaTh HA YEPTEXkaxX, MOAEIAX U B peaIbHOM MUPE MHOTOTPaHHUKHU U
Tesa BpalleHUsl, KOHCTPYMPOBATh T€OMETPUYECKUE MOJCIIN;

(opMupoBaHHE MOHUMAHKSI BO3MOXKHOCTH AKCHOMATUYECKOT0 NOCTPOCHUS MaTeMaTUYECKUX TEOPHH,
(opMupoBaHHE IOHUMAaHUS POJIM AKCHOMATHKH IIPU IPOBEAECHUH PacCyKIACHUM;

(dbopMupoBaHHE YMEHMs BJIAJETh METOJAMHU J0KA3aTEJIbCTB U QJITOPUTMOB PEIIEHUS, YMEHUS MX
IIPUMEHSTh, IPOBOJUTD J0KA3aTEIbHBIE PACCYXKACHHS B XOJE PEIICHUS CTEPEOMETPUUECKUX 3aa4 U 3a1a4
C IMPaKTHUYECKUM COJEp)KaHHEeM, (OPMHUPOBAHUE IPEACTABICHHUS O HEOOXOJMMOCTH J10Ka3aTeNbCTB IPU
00OCHOBaHMM MAaTEMaTHYECKUX YTBEPKICHUH M PpOJIM aKCUOMAaTHKM B IIPOBEACHUU JI€AYKTHUBHBIX
pacCyxJIeHUI;

pa3BUTHE U COBEPILIEHCTBOBAHUE HMHTEIIEKTYAJIbHBIX M TBOPUYECKMX CIOCOOHOCTEH 0Oyuarommxcs,
[IO3HABATEIbHONM AaKTHBHOCTH, MCCIEN0BATEIbCKUX YMEHHMH, KPUTUYHOCTH MBIIUICHUS, HHTEpeca K
U3Y4YECHHUIO T€OMETPUH;

¢dopmupoBanue (yHKIHOHAIBHONH T'PAaMOTHOCTH, PEIEBAHTHOW I'€OMETPHM: YMEHHsS pPAaclO3HaBATh
IIPOSIBJICHUS] FEOMETPUUECKUX MOHATUH, 00BEKTOB U 3aKOHOMEPHOCTEH B pealIbHBIX )KU3HEHHBIX CUTYaIUSIX
U OpU U3Yy4EHUU JAPYrHUX Yy4eOHBIX MpEIMETOB, MpPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEpPHOCTEH,
MOJEIMPOBAHUS PEAIBHBIX CUTYALMH, UCCIIEJOBAHNS IIOCTPOEHHBIX MOJIEJIEH, HHTEPIIPETALUN TOJIy4EHHBIX
pe3yJIbTaTOB.

OCHOBHBIMU COJIEpP>KaTEIbHBIMU JIMHUAMH yueOHOT0 Kypca «I'eomerpus» B 10—11 knaccax sBIstOTCS:
«[IpsiMBIE 1 MJIOCKOCTH B IPOCTPAHCTBEY, «MHOrorpaHHuKn», «Tena BpameHus», «BekTopsl 1 KOOpAUHATHI
B IIPOCTPAHCTBEY, «J{BUKEHUS B IPOCTPAHCTBEY.

Coopmynuposannoe Bo PI'OC COO tpeboBaHHE «yMETh ONEPUPOBATH MOHATUAMNY, PEICBAaHTHBIMU
reoMeTpuH Ha yriayonéHHoM ypoBHe oOydeHus B 10—11 kiaccaX, OTHOCHUTCSI KO BCEM COJEpKaTeIbHBIM
JUHUAM Y4eOHOro Kypca, a (OpMHpOBaHHE JIOTMUECKHMX YMEHHUH pachpesensercss He TOJIbKO 10
coJiepKaTelbHbIM JIMHUSAM, HO M NO rojgam oOyuyenus. ConepxaHue o00pa3oBaHMs, COOTBETCTBYIOILEE
NpEeIMETHBIM pe3yibTaTaM ocBoeHHs DenepanabHON pabodeld MporpamMMbl, paclpeieNéHHBIM MO Trojam
0o0y4eHHUs, CTPYKTYPUPOBAHO TaKHMM 00pa3oM, YTOObI KO BCEM OCHOBHBIM, HMPUHIMIHAIBHBIM BOIPOCAM
oOyyarornuecst o0paIiagich HEOJHOKPATHO. DTO MO3BOJSIET OPraHM30BaTh OBJIAJCHUE I'€OMETPHUECKHUMHU
MNOHATUSAMH M  HaBBIKAMH  IIOCJIEAOBAaTeNIbHO W  IOCTYNaTelbHO, C  COONIOJCHMEM IpUHLUIA



MPEEeMCTBCHHOCTH, a HOBBIC 3HAHUS BKIIOYaTh B OOMIYIO CHCTEMY T€OMETPHYECKUX MPEICTABICHHIA
oOyJaronuxcs, pacmupsis U yriayousist e€, 00pasysi MPOYHbIE MHO)KECTBCHHBIC CBSI3H.

[Tepexo kK U3Yy4CHHUIO TEOMETPUU HA YTITYyOJIEHHOM YPOBHE ITO3BOJISICT:

co31aTh yCJIOBHS s quddepeHnrnanuu o0ydeHus, MOCTPOSHHS NHANBUIYaTbHBIX 00pa30BaTEIBHBIX
porpaMmM, OOECIICYUTh YIIIYONEHHOE HW3YUYEeHHE TeOMETPUU KaK COCTaBISIONIEH y4eOHOro mpeaMera
«Maremarukay;

MOJTOTOBUTh OOYYAIONIUXCS K MPOJODKCHHIO M3YYCHHUSI MaTeMaTUKH C y4y€ToM BbIOOpa Oymymiei
npodeccuu, odecrieunBas MPEEMCTBEHHOCTh MEX Ty OOITUM U MPOPEeCCHOHATBHBIM 00pa30BaHHUEM.

Ha wusydenue yueOHOro Kypca «I'eomerpusi» Ha yrimyOonéHHOM ypoBHe otBoautcs 204 waca: B 10
kiacce — 102 ygaca (3 gaca B Henenio), B 11 kmacce — 102 yaca (3 yaca B HEZEIIO).

COILEPKXAHUE OBYUEHUA

10 KJIACC

IIpsimble U MJIOCKOCTH B MPOCTPAHCTBE

OcHoBHblE TOHATHS cTepeomeTpuu. Touka, mnpsiMasi, IUIOCKOCTh, MIpocTpaHcTBO. lloHATne 00
aKCMOMaTHYECKOM MOCTPOEHUU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUH U CIIEJICTBUS U3 HUX.

B3aumHoe pacrosio)keHHe MOpSAMBIX B IPOCTPAHCTBE: IEpEceKarolluecs, MapajulebHble U
CKpelnuBamImuecs: mpsmbie. [IpU3HAKKM CKpEIMMBAIOMIUXCS TPSIMBIX. [lapanienbHOCTh MPSAMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE: IMapaljlesibHbIE MpsIMble B MPOCTPAHCTBE, MapallIeIbHOCTh TPEX MPSAMBIX,
NapajuleIbHOCTh MPSAMONW U TUIOCKOCTU. [lapamienbHoe M LEHTpallbHOE NMPOEKTHPOBAHUE, HM300pakeHHe
¢uryp. OCHOBHBIE CBOWCTBA TMapaJUIEIBLHOTO MPOEKTUpoBaHUs. M300pakeHne ¢uryp B mNapauienbHON
MPOEKINUU. YTABI C COHAMNPABJICHHBIMH CTOPOHAMH, Yroid MEXAYy TMPSIMBIMA B TPOCTPAHCTBE.
[TapannenbHOCTh MJIOCKOCTEH: MapajlIeIbHbIE IIJIOCKOCTH, CBOMCTBA MApAJIIEIBHBIX IUIOCKOCTEH.
[Ipocreiiiue mnpocTpaHCTBEHHbIE (GUIyphl Ha IJIOCKOCTU: TETpadJp, MapajliesienuIe]l, MOCTPOCHHE
CEYCHMII.

[lepneHKyISIpHOCTD NPSMOM U IUVIOCKOCTH: NMEPIEHIUKYIISIPHBIE IPSIMbIE B MPOCTPAHCTBE, MPSIMbIE
MapajuieJIbHbIE U NEPHEHAUKYISPHBIE K IJIOCKOCTH, IPU3HAK MEPIICHANKYISIPHOCTH NPSIMOU U INIOCKOCTH,
Teopema O MPSIMOUN MEePHEHANKYISIPHON MIOCKOCTH. OpTOroHanbHOE NpoekTupoBanue. [leprneHaukynsap u
HAKJIOHHBIE: PACCTOSTHUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 MIIOCKOCTH, IPOEKIUs (GUTYpbI
Ha IUIOCKOCTh. [lepneHauKynsIpHOCTh IJIOCKOCTEW: HPU3HAK MEPHEHAMKYISIPHOCTH JIBYX IUIOCKOCTEM.
Teopema o TpEX nepHeHANKYIApax.

VYriael B MPOCTpPaHCTBE: YroJ MEXIY MPSAMON U IJIOCKOCTbIO, JABYTPaHHBIA YroJj, JUHEWUHBIM yroj
JIBYTPaHHOIO yria. TpéXrpaHHblii 1 MHOTOTpaHHbIe Yriibl. CBOMCTBA IUIOCKUX YIJIOB MHOTOI'PAHHOIO yIJja.
CBoiiCTBa IUIOCKMX W JBYTPaHHBIX YIJOB TPEXTPAaHHOrO yria. TeopemMbl KOCHHYCOB W CHUHYCOB IS
TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Buzapl MHOrorpaHHukoB, pa3BEpTKa MHOrorpaHHuka. lIpusma: n-yronpHas mnpusMa, npsMas U
HaKJIOHHAsl TPU3MbI, OOKOBas M TOJHAas MOBEPXHOCTh Mpu3Mbl. [lapamienenunesn, NPIMOYTOJIbHBIM
napajuiesenumnes] u ero cpoiicrea. Kparuaiiiue mytd Ha NOBEPXHOCTHM MHOTOrpaHHuKa. Teopema Diinepa.
[IpoctpancrBennas Tteopema Iludaropa. Ilupamuma: Nn-yronpHas nupaMuia, OpaBHIIbHAS M yCeUYEHHAS
nupamuabl. CBoiicTBa pébep u OOKOBBIX I'paHel MpaBHILHOW mupamujbl. [IpaBuibHbBIE MHOTOTPAaHHUKHU:
MpaBUJIbHAs TNpPU3Ma U MpPaBWIbHAS MHUpaMuia, MPABUIIbHAs TPEYroJibHAs MUpaMuja U paBUIbHBIN
TeTpadp, kyo. [IpeacraBneHue o mpaBUILHBIX MHOTOTPAHHUKAX: OKTadIp, TOAEKAdAP U UKOCAdIP.

Borunicnenue 5leMEHTOB MHOTOTpaHHUKOB: pEOpa, aumaroHanu, yruel. [lnomaas OGokoBoit
MOBEPXHOCTH M TIOJHOW TOBEPXHOCTH MPSIMOM MPHU3MBI, IUIOIMIAAh OCHOBAaHM, TeopeMa O OOKOBOMA
MOBEPXHOCTU MpsIMOi Mpu3MblL. [1nommans 60KOBON MOBEPXHOCTH U MOBEPXHOCTH MPABHIBHOW MUPAMUIBI,
TeopeMa O IUIOIIAN YCEeUYEHHON TUPaMUIBL.

CummeTpusi B MPOCTPAHCTBE. DJIEMEHThl CUMMETPHUU NMPABUIIbHBIX MHOTOI'PAaHHUKOB. CUMMETpHS B
MPaBUJILHOM MHOTOTPAaHHHUKE: CUMMETPUs Napajljiesienunea, CAMMETPUSI IPABWIbHBIX MPU3M, CUMMETPUS
MPaBUIILHON TUPaMU/IbI.

BexTopbl 1 KOOPANHATHI B IPOCTPAHCTBE

[lonaTus: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOP, JUIMHA HEHYJIEBOTO BEKTOpAa, BEKTOPbI
KOJUIMHEapHble, COHANpPABJIICHHbIE W MPOTHUBOIOJOKHO HAIpaBICHHbIE BEKTOPbl. PaBEHCTBO BEKTOPOB.



JleicTBUSL ¢ BEKTOpaMH: CJIOKEHHE M BBIUMTAHUE BEKTOPOB, CyMMa HECKOJIbKUX BEKTOPOB, YMHOXEHHE
BeKTOpa Ha uucio. CBOWCTBA COKeHUS BEKTOpoB. CBOMCTBa yMHOXEHHUS BeKTopa Ha uucio. llonsrue
KOMILIaHapHble BeKTOphl. [Ipu3Hak koMmmianapHocTy TpEX BekTOpoB. IIpaBuino nmapamnenenunena. Teopema
O pa3JOKEHUU BEKTOpa NO TPEM HEKOMIUIAaHApHBIM BekTOpaMm. [IpsMoyrosnpHas cucreMa KOOpAMHAT B
npocrpancTse. KoopanHatel BekTopa. CBs3b MEXKAY KOOpAMHATAMU BEKTOpa U KOOPAMHATAMU TOYEK. YTOJI
Mexay BekropaMu. CKalsipHOE IPOU3BEIEHUE BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TousTHS: TMIMHIPUYECKAs MMOBEPXHOCTh, KOHHYECKAs MOBEPXHOCTh, cepruieckas MOBEPXHOCTH,
oOpa3yroiue moBepxHocTei. Tena BpameHus: MINHAP, KOHYC, YCEUEHHBIM KOHYC, cdepa, map. B3anmuoe
pacrionoxenue chepbl U IIIOCKOCTH, KacaTelbHas IIOCKOCTh K cdepe. M300pakeHue Tesn BpalieHus Ha
mI0CcKOCTH. Pa3BépTka mummHapa u konyca. Cummetpust chepsl U mapa.

O6bEéM. OcHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 06 00bEME MPSAMOYTOJIHLHOTO MapajuieNienuIea
u cienctBus u3 He€. OOBEM TPSAMON 1M HAKJIOHHOW MPU3MBI, IWIHMHAPA, MUPpaMUJibl 1 KoHyca. O0bEM 11apa
U IIapOBOTO CErMEHTA.

KomOunamuu ten BpaiieHuss 1 MHOTOTpaHHUKOB. [Ipu3ma, BucaHHasi B MWJIMHIP, ONTUCAHHAS OKOJIO
umnuHapa. Ilepeceuenne cdepsl u mapa ¢ miockoctbio. Kacanue mapa u cdepsl miockocTsio. [lonstre
MHOTOTpaHHUKA, OTTUCAHHOTO OKOJIO Cepbl, chephl, BMIUCAHHOW B MHOTOTPAHHHUK WJIM TEJIO BPAILICHHUS.

[Tnomaas NOBEpXHOCTH LMIIMHIIpA, KOHYca, MIomaas chepsl u e€ yacreil. [logoOue B mpocTpaHCTBe.
OTtHomenne 00bEMOB, MIIOIMAAeH oBepxHOcTel Mog00HBIX Guryp. [IpeoOpasoBanue noo0us, FOMOTETHS.
Pemenue 3a1a4 Ha MJIOCKOCTHU C UCIIOJIB30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoenue ceyeHH! MHOTOIpDaHHUKOB M TeNl BpalllEHUS: CEUYEHUsS LWIMHIApa (MapajUielibHO U
MEPIEeHIUKYIIIPHO OCH), CeYeHMs] KOHyca (MapajulelibHble OCHOBAaHUIO M IPOXOJSIINE Yepe3 BEPIIHHY),
CeueHus I1Iapa, METOAbI MOCTPOCHUS CEUEHUI: METO/I CIIEI0B, METO/I BHYTPEHHETO MPOEKTUPOBAHUS, METO
MepeHoca CeKyiei mIoCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropsl B mpoctpancTBe. Onepanuu Haja BeKTopaMu. BekTopHOoe yMHOKeHHE BEKTOpoB. CBOMCTBA
BEKTOpHOro yMHOxeHHs. [IpsMoyronbHas cuctema KoopauHAT B IpocTpaHcTBe. KoopauHatel BeKTOpa.
Pasnoxxenue Bekropa o 6azucy. KoopanHaTHO-BEKTOPHBIN METO/ MPU PELICHUH FT€OMETPUUECKHX 3aad.

JABuKeHMsI B IPOCTPAHCTBE

JIBwxkenust mpoctpancTBa. OtoOpaxenus. J[BwkeHuss u paBeHCTBO ¢uryp. OOmme cBoicTBa
IBUKEHUM. Bunapl IBIXEHUI: mapaielnbHbI NEPEHOC, [IEHTpalbHas CUMMETpPHUS], 3epKajibHasi CUMMETPHS,
MMOBOPOT BOKPYT npsiMoid. [IpeoGpazoBanus nmogoous. [Ipsmas u chepa Diinepa.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSI YYEBHOI'O KYPCA «I'EOMETPUS»
(YIJIYBJIEHHBIN YPOBEHB) HA YPOBHE CPEJTHEI'O OBIIIEI'O OGPA3OBAHUS

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:xxnanckoe BoCIUTaHHE:

C(OPMHUPOBAHHOCTh IPAXKAAHCKON MO3ULUHN 00yJarOIErocsi Kak akTUBHOI'O M OTBETCTBEHHOI'O 4JIeHA
pOCCHICKOro 00IIecTBa, MPEACTaBIEHUE O MaTeMaTHMYECKHMX OCHOBAaX ()YHKIMOHUPOBAHUS Pa3IUYHBIX
CTPYKTYp, SIBJIGHUI, MHpouenyp TIpaxIaHCKOro ooOmecTBa (BbIOOPBI, ONPOCHl U JAPYroe), yMeHue
B3aMMO/IEHCTBOBATh C COLIMAIIbHBIMUA UHCTUTYTAMH B COOTBETCTBUH C UX (DYHKLUSAMHU M Ha3HAUEHUEM;

2) naTpuoOTHYeCKOe BOCIIMTAHHUE:

C(OPMHUPOBAHHOCTh POCCUHCKOM TIpaXJTaHCKOW HIAEHTHMYHOCTH, YBAXEHHS K MPOLLIOMY U
HACTOSIILEMY POCCUICKON MaTEMAaTUKH, IEHHOCTHOE OTHOIIEHUE K JOCTH)KEHHUAM POCCUNCKUX MAaTEMAaTUKOB
U POCCUICKON MaTeMaTUYECKON LIKOJIbI, NCIOJIB30BAHUE ITUX JIOCTH)KEHUH B APYTUX HayKax, TEXHOJIOTUX,
cdepax S5KOHOMUKY;

3) AyXOBHO-HPAaBCTBEHHOE BOCIIMTAHME:

OCO3HaHME JYXOBHBIX LIEHHOCTEH poccuiickoro Haponaa, c(HOpMUPOBAHHOCTb HPABCTBEHHOT'O
CO3HAHMS, ITUYECKOTO IOBEAEHHUS, CBS3aHHOIO C NPAKTUYECKUM IPUMEHEHHEM JOCTHKEHUN HAyKH U
JeATeNbHOCTBIO YUEHOT0, 0CO3HAHUE JINYHOTO BKJIAJA B IOCTPOSHHE YCTOWYMBOTO OyAyIIEro;



4) 3cTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKIIIOUYAsl ICTETUKY MAaTEMaTUYECKUX 3aKOHOMEPHOCTEN, OOBEKTOB,
3a/1a4y, peHIeHUuM, pacCyXIEHUM, BOCHPUMMUYMBOCTb K MATEMAaTHYECKMM AacCleKTaM pa3ju4yHbIX BHJIOB
HCKYCCTBA;

5) ¢pusnueckoe BocniuTanue:

c(OPMHUPOBAHHOCTh YMEHHS TPHUMCHSTh MaTEeMAaTHYECKHWE 3HAHUS B HMHTEpecax 370pOBOTO H
Oe3omacHOTO OOpa3a JKH3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO (340pOBOE MHTAHHE,
cOaaHCHPOBAHHBIA PEKUM 3aHITHA W OTIbIXa, peryispHas (U3WUecKas aKTHBHOCTH), (PH3NYECKOE
COBEPILICHCTBOBAHUE TIPH 3aHATUAX CIIOPTUBHO-03/I0POBUTEIILHOMN JESATEIHHOCTHIO;

6) TpynoBoe BocnuTaHME:

TOTOBHOCTh K TpPYAy, OCO3HAaHUE IIEHHOCTH TPYAOJIOOHS, HWHTEpPEeC K pa3IuyHbM cdepam
podecCHOHABHON JCSITETLHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON W € MPWIOKCHUSIMH, YMCHHE COBEPIIATh
OCO3HAHHBIN BBIOOp Oyaymel mpodeccuu M pearn30BbIBaTh COOCTBEHHBIC JKM3HEHHBIE MJIaHbI, TOTOBHOCTH
U CIMOCOOHOCTh K MAaTeMaTHYeCKOMY OOpa30BaHMIO M CaMOOOpa30BaHUIO Ha TMPOTSHKEHUM BCEH JKU3HH,
TOTOBHOCTH K aKTUBHOMY YYaCTHIO B PEIICHUU MPAKTUUYECKUX 3a]]a4 MAaTEMaTHIECKOI HAPaBJICHHOCTH;

7) 3K0JI0rMYecKoe BOCIIMTAHME:

c(hOpMUPOBAHHOCTh HSKOJOTUYECKOW KYJIbTYPhl, MOHUMAHUE BIUSHUSA COIMAIBHO-IKOHOMHYECKHX
MPOIIECCOB HA COCTOSIHUE TMPUPOJHONW U COIMAIBHOW Cpebl, OCO3HAaHWE TIJI00aTBHOTO XapakTepa
9KOJIOTUYECKHUX MPOOJIeM, OPUEHTAIUsl Ha MPUMEHEHHE MAaTEeMaTHYECKUX 3HAHUMW I pelieHus 3a1ad B
00J1aCTH OKpYXKaloleld cpenapl, TUIAHUPOBAHUE TOCTYNMKOB M OIEHKH MX BO3MOJKHBIX TOCIEACTBHM ISt
OKpYKaroIllenl Cpeibl;

8) HeHHOCTH HAYYHOI0 TO3HAHUS:

c(hOopMUPOBAaHHOCTh MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU U
0OIIIeCTBEHHON TMPAKTUKH, IIOHMMAaHNE MAaTeMAaTHUYEeCKOW HAayKd KakK cepbl YeIOBEUECKOU NeATEIHHOCTH,
9TanoB €€ pa3BUTHUS U 3HAUYMMOCTH Ui DPAa3BUTHS LMBUIM3ALMH, OBJAJEHUE SI3BIKOM MaTEeMaTHKU H
MaTeMaTH4eCKON KyJIbTYpOWl KakK CPEICTBOM IO3HAHUS MUpa, TOTOBHOCTh OCYIIECTBIIATH IPOEKTHYIO U
HCCIIEIOBATENIbCKYIO ACITEIbHOCTh UHIUBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

Ba3oBble JJornueckue neiicTBus:

BBISBJSITh M XapaKTEPU30BaTh CYIIECCTBEHHBIC NPH3HAKKM MAaTEMATHYECKUX OOBEKTOB, TMOHSITHH,
OTHOIICHUH MEXIy MOHATUSIMH, (POpPMYyIUpOBATH ONpPEACICHUS MOHATHUH, YCTaHABIMBATh CYIIECTBEHHBIN
MPU3HAK KJacCU(UKAIIMN, OCHOBAHUS I 0000IICHUS U CPAaBHEHUS, KPUTEPHH MPOBOJMMOTO aHAJIH3a;

BOCIIPUHUMATh, (POPMYITUPOBAThH U MPE0OPA30BBIBATH CYXKIACHUS: YTBEPAUTEIbHBIC U OTPHUIIATEIIHHBIE,
€IMHUYHBIC, YACTHBIEC U OOIIHE, YCIOBHBIE;

BBISIBJISITh MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M W IMPOTHBOpEYHMs B (akTax, JTAHHBIX,
HaOIOJICHUSAX U YTBEPKACHUSX, MPEIaraTb KPUTEPUH IS BBISIBIICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUHNIL;

JienaTh  BBIBOABI C  HCHOJb30BAHMEM 33aKOHOB JIOTMKHM, JEAYKTHMBHBIX M  HWHAYKTHBHBIX
YMO3aKJIFOUEHHUI, YMO3aKIIFOUEHUI 110 aHAJIOTUH;

MPOBOJUTH CAMOCTOSITENIBHO JIOKA3aTENbCTBA MAaTeMAaTHYECKUX YTBEPXKACHUU (MpsSMblEe U OT
MPOTUBHOTO), BBICTPAMBATh APTYMEHTALMIO, MPUBOAUTH TMPUMEPHl M KOHTPIPHUMEPHI, OOOCHOBHIBATH
cOOCTBEHHBIE CYXKIEHHS U BBIBOIBL;

BBIOMpATH CHIOCO0 pelieHns yueOHOM 3a/1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIIeHUs, BRIOUPATh
HauboJee MOAXOAAIUHN C YUETOM CAMOCTOSTEIBHO BBIACTIEHHBIX KPUTEPHUEB).

ba3oBsble ncciaenoBaresibCcKue AeiicTBHA:

MCIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATENbCKII HHCTPYMEHT MO3HAHUA, (POPMYIHPOBATh BOMPOCHI,
¢bukcupyoIe MpoTHBOpeUre, MpoOiIeMy, YCTaHABIMBATh MCKOMOE M JaHHOE, (OpPMHUPOBATH THIIOTE3Y,
apryMEHTHUPOBaTh CBOIO MO3UIINIO, MHEHUE;

MPOBOJIUTh CAMOCTOSITEJILHO CIUIAHWPOBAHHBIM 3KCHEPUMEHT, HCCIEIOBAHUE [0 YCTaHOBJIEHUIO
OCOOCHHOCTEHl MaTeMaTUYecKOTo OOBEKTa, SBICHUS, TMPOIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXIY
00BeKTaMU, SIBJICHUSMH, ITPOIIECCAMH,



CaMOCTOSTENIbHO  (OpMYIHpOBaTH O000OMIEHHS W BBIBOJABI IO pe3ylbTaTaM MPOBEIEHHOTO
HAOJIOIEHUS, HWCCIICOBAaHUS, OIICHWBAaTh JOCTOBEPHOCTh IIOJIy4CHHBIX pE3YJIbTAaTOB, BBIBOJAOB U
0000IIIEeHHI;

IIPOTHO3UPOBATh BO3MOXXHOE pPa3BUTHE IIPOLECCA, a TAKXKE BBIJBUraTb IIPEIIIOJIONKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora c undopmanueii:

BBISBIIATH JeUINTH WH(POPMAIMY, JAHHBIX, HEOOXOJAUMBIX JJIsI OTBETA HA BOMPOC W IS PEUICHHS
3a/1a4u;

BBIOMpaTh MH(YOPMAIMIO W3 MCTOYHHKOB PA3JIMYHBIX THUIIOB, aHAIW3UPOBATH, CUCTEMATH3HPOBATH H
MHTEPIPETUPOBATh HHPOPMALIUIO PA3ITUYHBIX BHJIOB U (JOPM IIPEIICTABIICHHS,

CTPYKTYpUpPOBaTh HH(GOPMAIHIO, TPEACTABIATE €€ B Pa3IUYHBIX (opMax, HILTIOCTPUPOBATH
rpaduyuecKy;

OIICHMBATh HAAEKHOCTh MH(POPMALIMH 10 CAMOCTOSATENBHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE yueOHbIE el CTBUS

Oo0uienne:

BOCIIPUHUMATh U (POPMYIUPOBATH CYXKICHUSI B COOTBETCTBUH C YCIOBUSAMH U LIETSAMU OOLIEHHUS, SICHO,
TOYHO, 'PaMOTHO BBIpaKaTb CBOIO TOYKY 3pCHUA B YCTHBIX U IMHUCbMCHHBIX TCKCTAaX, AaBAThb MOACHCHUA I10
XOJly pelIeHus 3a/1a4i, KOMMEHTHPOBATh MTOJIYYEHHBIN pE3yNbTar;

B X0/ie OOCYXXJICHUSI 3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOW TeMBbI, TPOOIEMBI, perraeMoin
3aa4M, BbICKA3bIBATh UJICH, HALICJICHHBIC Ha ITOUCK PCIICHUA, COIIOCTABIIATE CBOU CYXKJACHUA C CYXKIACHUAMU
JIPYrUX YYacTHHUKOB Juaiora, oOHapyXHBaThb pa3jM4Me€ U CXOJCTBO TMO3MIMHA, B KOPPEKTHOH (opme
(hopMyITMpPOBaTh Pa3HOTIIACHS, CBOU BO3PAKEHUS;

MMpEACTAaBIATH PE3YIbTAThL pemicHuA 3aga4u, OKCIICPUMCHTA, HUCCJICIOBAHUA, IMpOCKTa,
CaMOCTOSITEIEHO BBIOMpATh (OpPMAT BBICTYIUICHHSI C YY4ETOM 3a4ad TPE3CHTAlMd W O0COOCHHOCTEH
ayJIUTOPHH.

PeryasiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE 1eiCTBHS

Camoopranuszanms:

COCTaBJIATh IUIaH, JITOPUTM pEUIeHUs 3a/a4yH, BHIOMpATh CHOCO0 pelieHus ¢ Y4€TOM HMEIOUIUXCS
peCypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTh M KOPPEKTHPOBATh BapUAHThl PELICHUUN C
y4€TOM HOBOHM MH(POpPMAIIIH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

BIIaJIETh HAaBBIKAMU TO3HABAaTENbHON pedIeKCUH KaK OCO3HAHUSA COBEpIIAEMbIX JEHCTBUN H
MBICIIUTEIBHBIX POIECCOB, UX PE3yJIbTAaTOB, BIaJAETh CIOCOOAMU CaMOIIPOBEPKU, CAMOKOHTPOJIS IIpoIecca
U pe3yibTaTa pelieHus: MaTeMaTH4eCcKOl 3a1a4u;

MPeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPH PEHICHUH 33/1a4H, BHOCUTh KOPPEKTUBHI B
NeSITeNIbHOCTh HA OCHOBE HOBBIX OOCTOSTENIbCTB, JAHHBIX, HAWJACHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE pe3ylbTaTa LEIH M YCIOBHSIM, OOBSICHITh HMPUYMHBI JOCTHXKEHHUS WIN
HEJOCTUKEHHSI Pe3yJIbTaTOB JAEATEIbHOCTH, HAXOIUThH OLINOKY, JaBaTh OLEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eSITeILHOCTD:

MOHUMATh U HCIOJIb30BaTh MPEHMYIIECTBA KOMAHIHOW M WHIAMBUAYAJIbHON pabOThl MpPU pELICHUH
y4eOHBIX 3a/ay, NMPUHUMATh 1IeJb COBMECTHOM AEATEeIbHOCTH, IUIAHUPOBATH OPraHU3AIMI0 COBMECTHOM
paboThI, pacpenenaTs BUAbl paboT, JOrOBapUBaTHCS, 00CYKIaTh MPOLIECC U Pe3ylbTaT paboThl, 0000IIaTh
MHEHHS HECKOJIBKHUX JIFO/IEH;

y4acTBOBAaTh B IPYNMNOBBIX (hopMax paboThl (00CykaAeHUs, OOMEH MHEHHIA, «MO3TOBbIE IITYPMBD) U
WHBIE), BBIMIOJHATH CBOIO YacTh pabOThl M KOOPIUHUPOBATH CBOU JCUCTBUS C IPYTUMHU YJIEHAMU KOMAaH/IbI,
OIICHMBATh KaYECTBO CBOErO BKJIAJa B OOIIMN MPOAYKT MO KPUTEPUAM, CPOPMYTHUPOBAHHBIM YIaCTHUKAMHU
B3aUMOJCHCTBUS.

HNPEIMETHBIE PE3YJIBTATbBI

K kon1y 10 ki1acca oOyyaromuiicst HayqYuTCS:



CcBOOOJTHO OIEpPUPOBAaTH OCHOBHBIMU TMOHATHUSAMH CTEPEOMETPUM TPU pEIIeHHH 337ad U
IIPOBEJICHUU MaTEMAaTUYECKUX PACCYKICHUM;

IIPUMEHSTH AKCUOMBI CTEPEOMETPUHU U CIIEICTBUS U3 HUX NPU PELIEHUH T€OMETPUUECKUX 3a/1a4;
KJaccu(UIMPOBaTh B3aWMHOE pACHOJOXKEHHE TMPSAMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
IIPOCTPAHCTBE, IPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

cBOOOJTHO OTIEPUPOBATH MOHATHAMH, CBSI3aHHBIMH C YIJIAMU B IPOCTPAHCTBE: MEXIY NPSIMBIMH B
IIPOCTPAHCTBE, MEX/1y MPSIMOI U MJIIOCKOCTBIO;

cBOOOJTHO OTIEPHPOBATH MOHSATHIMH, CBI3aHHBIMH C MHOTOT DPaHHUKAMHU;

cBOOOJTHO pacro3HaBaTh OCHOBHBIE BUBI MHOTOTPAaHHHUKOB (TIPU3Ma, MHpaMH/IA, TPSIMOYTOJIbHBINA
napajuiesenumnes, Kyo);

KJIaccu(pUIMPOBATh MHOTOTPAHHUKH, BEIOMPAst OCHOBAHUS ISl KITaCCU(UKAIIH;

cBOOOJTHO OTIEPHPOBATH TOHATHIMH, CBI3aHHBIMH C CEYCHHEM MHOTOTPaHHHKOB TUIOCKOCTBIO;
BBITNIOJIHATH NapajuIeIbHOE, IIEHTPAIbHOE U OPTOrOHAIBHOE IPOEKTUPOBAHKE (DUTYP Ha IIOCKOCTD,
BBITNIOJIHATH N300paskeHus (PUryp Ha IIOCKOCTH;

CTPOUTh CEYEHMS] MHOTOTPAHHUKOB Pa3IMYHBIMU METOJAMM, BBINOJHSTH (BBIHOCHBIE) IJIOCKHE
YepTeKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYp: BUJ CBEPXY, COOKY, CHHU3Y;

BBIYMCIIATH IJIOLIAN TOBEPXHOCTEH MHOTOTPaHHUKOB (MpU3Ma, MUpaMKuia), FTeOMETPUUECKUX Tell
C IpUMEHEHHEM POopMYyT;

CBOOOJHO OINEpPUPOBATH MOHATHUSIMH: CHUMMETPHS B MPOCTPAHCTBE, LIEHTP, OCh M IUIOCKOCTb
CUMMETPUH, LIEHTP, OCh U MIIOCKOCTh CUMMETPUN (QUTYPBI;

CBOOOJHO OINEpUPOBaTh NOHATHUSAMHU, COOTBETCTBYIOUIUMHU BEKTOpaM H KOOpJMHATaM B
MIPOCTPAHCTBE;

BBITIOJIHATH ACUCTBUS HaJl BEKTOPaMU;

pemaTh 33a4M Ha JJOKa3aTeIbCTBO MAaTEMAaTHUECKUX OTHOIIEHUH 1 HaX0XI€HHE T€OMETPUYECKUX
BEJIMYUH, IPUMEHSS U3BECTHBIE METOMAbI MPU PELIEHUH MaTeMaTHYECKUX 3a/ad MOBBILICHHOTO U
BBICOKOT'O YPOBHS CJIOXKHOCTH;

IPUMEHATh MPOCTEHIINE MPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHUKALIMOHHBIE CHCTEMBbI
IIPU PELICHUN CTEPEOMETPUUECKUX 3aau;

U3BJIEKaTh, NPeoOpa3oBbIBaTh M HHTEPIPETUPOBATH HH(GOPMALMIO O IPOCTPAHCTBEHHBIX
reoMEeTpUYECKUX (PUrypax, IpeJCTaBICHHYIO Ha YepTexKaxX U pUCYHKAX;

IIPUMEHSATH [10JIy4YCHHbIC 3HAHUS Ha MPAKTUKE: CPAaBHUBATh U aHAJIM3UPOBATh PeaIbHbIC CUTYalUH,
IPUMEHATh  W3y4CHHbIE IOHATUS B  IIpoLecCe IIOMCKa  pelIeHHs  MaTeMaTH4YeCKH
c(OpMYJIMPOBAaHHOW NPOOJIEMBI, MOJEIUPOBATh peallbHbIE CHUTyallMM Ha S3bIKE I'€OMETPHH,
UCCIIEI0BaTh IOCTPOEHHBIE MOJENH C HCIOJIb30BAHUEM IEOMETPUUYECKMX IOHATHI M Teopew,
anmapara anareopsl, pelaTbh IPaKTUYECKHE 3aJaul, CBSI3aHHbIE C HAXOXKJICHUEM I'€OMETPHUECKUX
BEJIMYUH;

UMETh MpEACTaBIeHUS OO0 OCHOBHBIX JTalax pa3BUTHUA TI'E€OMETPUM KaK COCTaBHOM wyacTu
(GbyHIaMeHTa pa3BUTHUS TEXHOJIOTUH.

K xonmy 11 kjacca oOyyaroniuiicss Hay4uTcs:

CBOOOJITHO ONEpUpOBaTh TMOHATHSIMHU, CBSA3aHHBIMH C IWIMHAPUYECKOH, KOHUYECKOH U
cepuuecKoil MOBEPXHOCTIIMU, OOBACHATH CIIOCOObI MOJTyYEHHUS;

ONEepPHPOBATh MOHATUSAMM, CBS3aHHBIMU C TeJaMU BpallleHHUs: LMWIMHIPOM, KOHYCOM, cdepoil u
1apom;

pacro3HaBaTh Teja BpalleHus (LUIMHIP, KOHYC, cdepa U map) U 0ObACHATh COCOOBI MOJTydeHUS
TeJ BpallleHHs;

KJIaccu(UIMPOBATh B3aUMHOE PACIOJIOKEHHE Cephl U MIIOCKOCTH;

BBIUUCIIATh BEJIWYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TN BpalleHUs, oO0bEMBI U IUIOLIAAU
MOBEPXHOCTEN MHOTOTPAHHUKOB U TEJI BPALLICHUS, TEOMETPUUYECKHX TeJ ¢ IPUMEHEHUEM OpMYIT;
CBOOOJITHO OMNEpUPOBATH MOHATHUSMH, CBS3aHHBIMH C KOMOWHAIMSIMH TeJl BpALICHUS W
MHOTOT'PaHHUKOB: MHOTOTPaHHHUK, BIIMCAaHHBIM B cdepy M OmHMCaHHBIA OKOJO cdepbl, chepa,
BIIMCaHHAsl B MHOTOTPaHHUK WJIM TEJIO BPAIlECHHUS;

BBIUMCIIATH COOTHOILIEHHS MEXTy TUIOIIAsIMH MTOBEPXHOCTEN 1 00BbEMaMu TOJJOOHBIX Tel;



n300pakaTh HW3y4yaemble (UTYpBI, BBIOJIHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKH M3 PHCYHKOB
MPOCTHIX 00BEMHBIX (UTYp: BHII CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHHS TEJ BPAILlCHHS;
U3BJICKaTh, HWHTEPIPETHPOBATH M TMPEOOpPa3OBBIBATH HMHMOPMAIIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTYpax, MPEICTaBICHHYIO Ha YepTeKaxX U pUCYHKAX;

cBOOOJTHO OTIEPHPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBINIOJIHATH ONEPALU HAJl BEKTOPaMU;

3a/1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT;

peniaTh €OMETPUYECKHE 3aJa4d Ha BBIYMCIICHHE YIJIOB MEXKIY IPSAMBIMH U IUIOCKOCTSMH,
BBIYUCIICHUE DPACCTOSAHMM OT TOYKM 1O IUIOCKOCTH, B II€JIOM, Ha IPUMEHEHHE BEKTOPHO-
KOOPAMHATHOT'O METOJIA IIPU PELICHUY;

cBOOOJTHO OTEPUPOBATH MOHATHSIMH, CBSI3aHHBIMH C JBIDKEHHEM B IIPOCTPAHCTBE, 3HATH CBOMCTBA
JIBYKCHHIM;

BBINIOJIHATh M300pak€HHsS MHOTOTPAaHHUKOB U TEJ BpallleHUs NpU NapajuleIbHOM IEepeHoce,
LEHTPAIbHOM CHMMETPHUH, 3€pKAJIBHOW CHUMMETpPUH, NP IOBOPOTE BOKPYr IPSIMOM,
npeoOpazoBaHus OI00MS;

CTPOUTh CEUYEHMsS] MHOTOTPAaHHUKOB W TE€J BpAIICHMS: CEYEHUs IWIMHApA (MapajjiesibHO U
MEPIEeHIUKYIIIPHO OCH), CEYEHHs KOHyca (mapajielbHble OCHOBAHUIO U IPOXOJAIINE uepe3
BEpPIIMHY), CEUCHHUS 11apa;

WCIIOJBb30BATh  METOJBl  IMOCTPOEHUS CEUYEHHH: METOJ  CIEJOB, METOJ  BHYTPEHHErO
MIPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN MIIOCKOCTH;

JIOKa3bIBaTh FT€OMETPUYECKUE YTBEPKIACHUS;

MPUMEHSTh Te€OMEeTpHUYecKre (PAaKThl ISl pEHIeHHs CTEPEeOMETPHUUECKUX 3a/ay, MPEernoiararomnx
HECKOJIbKO LIaroB PeLleHus], €CJIU YCIIOBUS IPUMEHEHHUS 3a/IaHbl B SBHON U HEIBHOU (opMme;
penaTh 3a/1a4u Ha JTI0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOIIEHUH M HAXOXKJAECHUE T€OMETPUUECKHUX
BEJINYHH;

IIPUMEHSTHh IPOrPaMMHBIE CPEICTBA U JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUU
CTEPEOMETPUYECKHUX 3a]1a4;

IPUMEHATh IIOJyYCHHBIC 3HAHWS Ha IPAKTHKE: CpPaBHUBATh, AHAJIW3UPOBATh M OLICHUBATH
peaJIbHbIE CUTYAllUH, MPUMEHATh W3YYCHHBIC IOHATHS, TEOPEMBI, CBOMCTBA B MPOIECCE NOMCKA
pelIeHusl MaTeMaTHYeCKU CPOPMYIUPOBAHHON MTPOOIEMBI, MOAEIHPOBATh peallbHbIE CUTYalluU Ha
A3BIKE T'€OMETPHUH, HCCIENOBAaTh IMOCTPOCHHBIE MOJENHM C HCIOJb30BAHUEM TI'€OMETPHUUYECKUX
NOHATUM M TeopeM, ammapaTa anreOpel, peuiarb I[PaKTHUYECKHE 3a/laud, CBSI3aHHbIE C
HAaX0XJACHUEM I'€OMETPUUYECKUX BEJINYUH;

UMEThb MpEACTaBIE€HUs OO0 OCHOBHBIX JTalax pa3BUTHUA TI'E€OMETPUM KaK COCTaBHOM wyacTu
(GbyHIaMeHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnunyecTBo yacos DJIEeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM K o (uudgpossbie)
n/n NPorpamMmbIl Bcero 0; TPOTLHBIC p ;KTH%CKHe o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypesI
1 BBenenne B ctepeoMeTpuio 23
2 B3anMHOe pacnosiokeHue npsiMbIX B 6
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B 8
MIPOCTPAHCTBE
4 [lepnieHIUKyYIAPHOCTD MPSAMBIX U o5
IIJIOCKOCTEMN B IPOCTPAHCTBE
5 VYTibl ¥ paccTosSHUS 16
6 MHoTOorpaHHUKH 7
7 BekTopsl B mpocTpaHcTBE 12
8 [ToBTOpEHME, 0000IIEHNE U CUCTEMATH3AIIHS 5
3HaAHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 0
11 KITIACC
Kouan4yecTBo 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iejioB U TeM (ungposbie)
Ne i/ BpOrpaMMEI Beero Ko;Tpom,m)le HpﬁaKanecxne 06PA30BATEbHBIC
padoTsI padoThI pecypebi
1 AHaTuTHYECKas TEOMETPHS 15 1
5 [ToBTOpEHue, 06001IeHNE U 15 1
CHUCTEMAaTH3alMs 3HaHUM
3 OO0bEM MHOTOTpaHHUKA 17 1
4 Tena Bpaiienus 24 1
5 [Tnomaan moBEpXHOCTU U OOBEMBI 9 1
KPYTJIbIX TEI




JBro>xeHust

[ToBTOpEHue, 0600ImIeHNE U
CHUCTEMaTU3alKsl 3HAHUI

17 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102 8

INOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KonTtpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTsl

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OcHoBHbIE MpaBUiia U300paKeHUs Ha
PHUCYHKE IJIOCKOCTH, TTApAIISITBHBIX MPSIMBIX
(0Tpe3KoB), cepeIMHbI OTPE3Ka

[lonATHA cTepeomMeTpHuM: TOUKA, IpsMas,
TUIOCKOCTB, IPOCTPaHCTBO. OCHOBHBIE
MpaBHJIa H300paKEHUS Ha PUCYHKE
TUTOCKOCTH, TTapauIeIbHBIX PSIMBIX
(0Tpe3KOoB), CepeIMHbI OTPE3Ka

[TonsiTHS: epeceKarouuecs MIOCKOCTH,
NepeceKaroIrecs mpsimMasi ¥ mIoCKOCTh;
MOJIYIPOCTPAHCTBO

IlonsaThs: MEPECCKAOIMNECA IIIIOCKOCTH,
InepeCCKarmurecs npsamMas U 1miIOCKOCTb,
IOJYIIPOCTPAaHCTBO

MHororpaHHUKH, U300pa>keHue MPOCTEUITNX
MIPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIIUX 00BEKTOB

MHororpaHHUKH, H300pakeHUE MPOCTEUIITUX
MIPOCTPAHCTBEHHBIX (DUTYD,
HECYIIECTBYIOIINUX O0HEKTOB

AKCHOMEI CTCPCOMCTPHUHU U IICPBLIC
CICACTBUA U3 HUX

AXCHOMBI CTCPCOMCTPHUHU U IICPBLIC




CICACTBUA U3 HUX

AKCHOMBI CTEpEOMETPHUH U TIEPBHIC
cienctBus u3 Hux. CriocoObl 3a/1aHus
MPSAMBIX U INIOCKOCTEMN B MPOCTPAHCTBE.
O0603Ha4YeHUs MPSMBIX U TUIOCKOCTEH

10

N300pakenue ceueHuil mupaMupl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOJIAT Uepe3 ux péopa.
N300pakeHune nmepeceueHust MOTyIeHHBIX
IIJIOCKOCTEN. PackpanmBaHne oCTpOEHHBIX
CEYECHMI pPa3HbIMU LIBETAMU

11

N300paxkenue ceueHuil nupamuabl, Kyoa u
MIPU3MBI, KOTOpBIE MPOXOJIAT yepe3 ux péopa.
N3obpaxenune nepeceueHus moaTydeHHbIX
IIJIOCKOCTEN. PackpammBanre MoCTpOEHHBIX
CEYECHMI pa3HbIMM LIBETAaMU

12

N300paxkenue ceueHunit mupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE MMPOXOJIAT Uuepe3 ux péopa.
N300paxkeHue nepecevyeHus MoIy4eHHbIX
IJIOCKOCTEHN. PackpammBaHue mOCTPOSHHBIX
CeueHUi pa3HbIMU I[BETaMU

13

N3obpaxenune ceueHnit mupaMuIbl, Kyda u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 ux peéopa.
N300pakeHue nepecedeHus moTydeHHbBIX
TIocKocTel. PackpammBaHue OCTPOCHHBIX
CCUCHHI Pa3HBIMU IIBETAMU

14

MeTton ciie10B I MOCTPOCHUS CEUSHU I

15

MerTon ciie1oB [UIsl TOCTPOSHUS CEUSHUH.
CBoiicTBa nepecevyeHuil NpsIMbIX U
IIJIOCKOCTEMN

16

Merton crenoB A MOCTPOECHUSI CEYEHU.
CBoiicTBa nepeceuyeHuid NpsIMbIX U
IJIOCKOCTEN

17

ITocTpoenue ceuenuil B nupamuze, Kyoe 1no
TpéM ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3alKCh LIAr0B
IIOCTPOECHUs




18

[TocTpoenwue ceueHwmii B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh 111aroB
MOCTPOCHUS

19

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

20

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

21

[ToBTOpenue muanumerpun: Teopema o
MIPOMOPLHUOHANBHBIX oTpe3kax. [lonobue
TPEYTOJbHUKOB

22

[ToBTOopenune nmnanumerpun: Teopema
Menenas. PacueTsl B ceueHUSIX Ha
BBIHOCHBIX YepTexax. Mcropus pa3BuTus
TJIAHUMETPUHU U CTEPEOMETPUH

23

KonTtponbHas padoTa "AKCHOMBI
crepeomerpun. CeueHnus"

24

B3aumHoe pacnonoxeHue npsMbix B
npoctpaHcTBe. CKpeluBarouecs npsMmeble.
[Ipu3Haku CKpemMUBaIOIIMXCS TPSIMBIX.
[TapanienpHble NpsiMbIE B TPOCTPAHCTBE

25

Teopema o cymiecTBOBaHUM U
€IMHCTBEHHOCTH MPSIMOM NapajuieIbHOMN
JAHHOM MPSIMOM, MPOXOASIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKalel Ha TaHHOU
npsaMoi. Jlemma o nepeceyeHun
MapajuieIbHbIX MPSMBIX MIOCKOCTHIO

26

[TapannenpHOCTB TpeX NpsiMBIX. Teopema o
TpEX MapajuienbHbIX OpsAMbIX. Teopema o
CKPEILMBAIOIINXCSI PSMBIX

27

HapaﬂnenLHoe MMPOCKTUPOBAHUC. OCHOBHBIC
CBOMCTBA napaJijiCJIbHOT'O ITPOCKTUPOBAHHA.




N306pakenue pa3sHbIx Guryp B
[apaJUICIbHOMN IIPOEKIIUH

28

[MenTpanbHas mpoekuus. Yromic
COHAIPaBJIEHHBIMU CTOPOHAMH. YTOJ MEXLY
PSIMBIMH

29

3agauu Ha JOKa3aTeabCTBO U UCCIIEI0BAHMUE,
CBSI3aHHbIE C PACIIOJIOKEHUEM TPSIMBIX B
IIPOCTPAHCTBE

30

[TonATHA: mapamIeNbHOCT NPSMON U
IJIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
NapajyIeIbHOCTU IPSMON U MIIOCKOCTH.
CpoiicTBa napayuieaIbHOCTH IPSIMON U
IUIOCKOCTH

31

FeOMeTpI/I‘—IeCKI/Ie 3a1a4 Ha BBIYHUCIICHUEC U
JI0Ka3aTeIbCTBO, CBSI3aHHBIC C
MapajlyiICJIbHOCTBIO IMPAMBIX U IUIOCKOCTEN B
MPOCTPAHCTBE

32

[TocTpoenue ceueHust, MPOXOIAIIETO Yepe3
JAHHYIO IPSIMYIO HA YepTexe U
MapajIeIbHOTO APYrou npsiMoil. Pacuér
OTHOILIEHUH

33

[TapannensHas MpoeKus, MPUMEHEHUE IS
MMOCTPOCHHUS CEUEHUN KyOa
napasienenumnena. CBoncTBa
napajuieJienuIea ¥ Ipu3Mbl

34

HapaJ'IJ'IeJ'ILHLIe IIJIOCKOCTH. HpI/I3HaKI/I
MapaJiuICJIbHOCTH IBYX IUIOCKOCTEH

35

Teopema 0 napajienbHOCTH U
€IMHCTBEHHOCTHU IUIOCKOCTH, IPOXOAALICH
4yepe3 TOUKY, HE PUHAAIEKALLYI0 JaHHOU
IJIOCKOCTH U CIEACTBHSI U3 HEE

36

CaolicTBa napajuieabHbIX INIOCKOCTEN: O
[apaJuIEIbHOCTH IPSMBIX NIEPECEUCHHUS TIPU
IIEPECCUYCHNH IBYX MapaAIICIbHBIX
IIJIOCKOCTEN TPEThEU




37

CBoiicTBa mapajieNbHBIX IIII0CKOCTEH: 00
OTPE3Kax MapalJICIbHBIX IMMPSAMBIX,
3aKI0YEHHBIX MEXKY NTapajuIeIbHbBIMU
IJIOCKOCTSIMU; O MIEPECEUEHUH NPAMOIL C
ABYM: TapaJlJICIIbHBIMU IIJIOCKOCTAMUA

38

[ToBTopenue: Teopema [lugaropa na
IUIOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPHUS
MIPSIMOYT'OJIBHOTO TPEYrOJIbHUKA

40

CpoiicTBa Ky0a U IpsSIMOYT0JIbHOTO
napajuiesienunesa

41

Boruncnenue 1iamH oTpe3koB B KyOe U
MIPSIMOYTOJIBHOM IapajuieIenuIe1e

42

[lepneHMKYIPHOCT NPSMOMN U TUIOCKOCTH.
[Ipu3Hak nepneHaAuKyIIpHOCTH IPSIMON U
IIJIOCKOCTH

43

[TeprieHAMKYISAPHOCTH MPSIMOM U TIIIOCKOCTH.
[Ipu3Hak neprneHauKyIIpHOCTH TPSIMON U
MJI0CKOCTH

44

TeopeMa o CyleCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOU, TPOXOAIEH
Yyepe3 TOUKY IMPOCTPAHCTBA U
MEePIEHIUKYIISIPHON K TUIOCKOCTH

45

[InockocTu U eprneHAUKYISIPHbIE UM
MpsiMble B MHOTOTPaHHHKAX

46

IInockocTu n NEPNCHAUKYISAPHBIC UM
IIPsAMBIC B MHOTI'OI'DAHHHUKAX

47

[lepnennukynsp u HakinoHHas. [loctpoenue
MIEePIEeHIUKYIIApa U3 TOUKH Ha IPSIMYIO

48

Ilepnennukynsap u HakioHHas. [loctpoenue
NEePIEHAUKYIAPA U3 TOUKU Ha MPSIMYIO

49

Teopema o Tpéx neprneHAnKyIsApax (mpsamas
u oOpaTHast)

50

Teopema o Tpéx neprneHaAnKyIsApax (mpsamas
u oOpaTHast)




51

Yroa Mexay CKpeIMBAOIMMUCS PIMbIMHU

52

[Tonck neprneHMKyIsIpHBIX IPSIMBIX C
IIOMOIIIBIO NEPIEHAMKYIISPHBIX IIJIOCKOCTEN

53

OpToroHanbHOE IPOEKTUPOBAHNE

54

[TocTpoenue ceuenuii Kyoa, mpu3MBbl,
IIPAaBUJILHOM IUPaMUIBI C IOMOLIBIO
OPTOTOHAJIBHOM IIPOEKIIMU

55

[TocTpoenue ceuenuii Kyoa, mpU3MBbl,
MIPAaBUJILHOM IUPaMU/IBI C TIOMOLIBIO
OPTOTOHAJIBHOM IPOEKIINU

56

CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIHHO
mwiockocTu. [lnockoctu cummeTpuii B
MHOTOTPaHHUKAX

57

[Ipu3Hak nepneHaAuKyISPHOCTH IPSIMOU U
IIJIOCKOCTH KaK CIEACTBUE CUMMETPUN

58

[IpaBusibHBIE MHOTOTpAaHHUKHU. Pacyér
PaCCTOSHUN OT TOYKH J0 IJIOCKOCTH

59

[IpaBuibHBIE MHOTOTpAHHUKH. Pacyér
PAcCTOSIHUN OT TOYKHU JI0 MJIOCKOCTH

60

CriocoObl OIYCTUTH MEPIEHINKYISPDI:
CUMMETpUS, CABUT TOUKHU MO MapaieTbHON
MPAMOM

61

CnBur 1o HemnapasuieJIbHON IPSMOH,
M3MEHEHUE PACCTOSHUM

62

KontponbHas padota "B3anmuoe
pacmooKeHue NPSAMBIX U MIIOCKOCTEH B
npocrpasncTae”

63

[ToBTOpEHME: Yroa MEX Ty MPSMBIMH Ha
TUIOCKOCTH, TPUTOHOMETPHS B
MIPOM3BOJIBHOM TPEYTOJIFHUKE, TEOpeMa
KOCHHYCOB

64

IloBTOpEHME: Yyroa Mex Iy
CKPELIMBAIOIIUMUCS MPSIMBIMH B
IIPOCTPAHCTBE

65

FCOMeTpI/I‘-ICCKI/IC MCTOAbI BEIYUCIICHUSA YTJIa




MCXKAY NPSAMBIMU B MHOT'OT'PaHHUKAX

66

JIByrpanHblii yroj. CBOMCTBO JIMHENHBIX
YIJI0B ABYTPAaHHOIO yria

67

[lepnennukynsapHsie miaockoctu. CBoicTBa
B3aMMHO NEPIEHANKYISPHBIX IIJIOCKOCTEN

68

[Ipu3Hak nepnesauKyIIpHOCTH IUIOCKOCTEH;
TeopeMa O MPsAMOM IIEPECEUEHHUS IBYX
IIJIOCKOCTEHN MEPIIEHAUKYISIPHBIX TPETHEN
IIJI0CKOCTH

69

[IpssmoyromnbpHBIN Napasuienenunesn; Kyo;
U3MEPEHUS, CBOMCTBA IIPAMOYIOJIBHOTO
napajuleJIenune1a

70

Teopema 0 AuaroHanu MpPSMOYroabHOTO
napajuieJIenuneia v clIeICTBHE U3 Heé

71

CrepeomeTpuyeckre U NPUKIIAIHbIE 3a0a4H,
CBSI3aHHBIE CO B3aMMHBIM PACIIOJIOKEHUEM
NPSAMBIX U INIOCKOCTH

72

[ToBTOpEHME: CKpeluBaloLIuecs NpsMble,
napajuieNibHble MIOCKOCTH B CTaHIAPTHBIX
MHOTOTPaHHUKAX

73

[Tapa mapannenbHbIX MJIOCKOCTEN Ha
CKPEILMBAIOIIUXCS MPSAMBIX, PACCTOSIHHE
MEXAY CKPELIUMBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIHSIX

74

Paccrostame oT ToukHn J0 IINIOCKOCTH,
PACCTOAHUC OT HpHMOﬁ J0 INTIOCKOCTHU

75

Brruucnenue paCCTOHHI/Iﬁ MCKAY
CKpCIIUBAOIIUMUCA ITPAMBIMHA C IIOMOIIbIO
HepHeHHI/IKYJIHpHOﬁ IIJIOCKOCTHU

76

TpEXrpaHHbIl yroj, HEpaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema [Tudaropa,
T€OpPEMBI KOCUHYCOB U CUHYCOB JIJIS
TPEXTPAaHHOTO YIJIa

77

DneMeHTHI chepUUeCcKOil reOMETPHH:
reo/Ie3NYeCcKre JMHUU Ha 3emiie




78 KonTtposnpHast padota "Y1l U paccTosTHUS" 1

79 CI/ICTeMaTI/ISaI_E'I/IH 3HaHUN "MHOTOIrpaHHUK U 1
€ro 3JeMEHTHI

80 [Tupamupa. Buasl nupamun. [IpaBunbaas 1
nupaMuaa

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

82 [IpssMoit mapayienenunes, NpsMoyroabHbIA 1
napajuiesienunes, Kyo

83 Brmmykieie MHOTOTpaHHUKH. Teopema 1
Diinepa
Brmmykieie MHOTOTpaHHuKH. Teopema

84 DOinepa. [IpaBusibHbIE 1 TOTYNIPABUIbHBIE 1
MHOTOTPaHHUKH

85 KonTtposnbnas pabora "MHuororpaHHUKH" 1

86 [TonsiTHe BEeKTOpa Ha MJIOCKOCTH U B 1
MIPOCTPAHCTBE

87 CymMa BEeKTOpOB 1

88 PaznocTh BekTOpOB 1

89 [TpaBuso mapasienenurnena 1

90 YMHOXEeHHEe BEKTOpa Ha YHCIIO 1

91 Pa3noxxenue Bekropa 1o 6a3nc3u/ TpEX 1
BEKTOPOB, HE JIKAIIHUX B OJTHOM MJIOCKOCTH

92 CkansipHO€ pou3BeEICHUE 1

93 Brruncnenue yria Mexay BEKTOpaMu B 1
MIPOCTPAHCTBE

94 [IpocTeiimue 3a1a4u ¢ BEKTOPAMH 1

95 IIpocreiimme 3ana4u ¢ BEKTOpaMu 1

96 IIpocreiimme 3ana4u ¢ BEKTOpaMu 1

97 IIpocreiimme 3anauu ¢ BEKTOpaMu 1

98 O06o0011eHne U cucTeMaTu3aus 3HaHUN 1

99 O06o00611eHNe U cUcTeMaTU3alus 3HAaHUN 1




100

Wrorosas koHTpoJIbHAs paboTa

101 Hrorosas koHTpoJbHAs paboTa
102 O06o01IeHne U cucTeMaTu3alus 3HaHu !
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
11 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
ara ugposbie
Nen/m | Tema ypoxa Bcero Kontpoanubie | Ipaxruyeckue 51[3yqemm :)Iﬁg)agOBaTenbﬂble
padoThI padoTsbI pecypesI
1 [ToBTOopenue tems! "KoopauHars! BekTopa 1
Ha IIOCKOCTH U B MPOCTpaHCTBE"
2 [ToBTOpenue Temsl "CransipHoe 1
ITPOU3BEICHHE BEKTOPOB"
3 [ToBTOpenue Temsl "Beruncienue yria 1
MEXIY BEKTOPaMH B TPOCTPAHCTBE"
4 [ToBTOpeHue TeMbl "YpaBHEHUE TPSIMON, 1
MPOXOSIIEH Yepe3 IBE TOUKH"
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1
YpaBHEHUE IIJIOCKOCTH B OTPE3KaxX
6 VYpaBHEHHE ILIOCKOCTH, HOPMAJIb, 1
YpaBHEHUE IIJIOCKOCTH B OTPE3Kax
7 BekTopHoe npousBeneHue 1
8 JIuHeiiHbIe HEpaBEHCTBA, TUHEUHOE 1
MIPOrpaMMHUPOBAHUE
9 JIuHeiiHbIe HEpaBEHCTBA, TUHEUHOE 1
IPOrpaMMHUPOBAHUE
10 AHanuTHYECKHE METObI pacyéTa yria 1
MEXKy NPSMBIMA B MHOTOTPAaHHUKAX
11 AHanUTHYECKUE METObI pacyéra yria 1
MEK]y IIIOCKOCTSIMA B MHOTOTpaHHUKAX
12 dopmyIa pacCTOSTHUSA OT TOUYKH JI0 1

IJIOCKOCTH B KOOpAWHATAX




HaxoxnaeHue paccTosiHui OT TOYKHU 10

13
IJIOCKOCTH B KyOe

14 Haxoxnenue paCCTO;IHI/HZI OT TOYKH J0
TJIOCKOCTH B MPABUILHON TUPAMH/IE

15 KOHTpOJII)}iaﬂ pabota "AHamuTHYECKAS
TCOMETPHS

16 CedcHMsI MHOTOT'PAHHUKOB: CTaHAAPTHBIC
MHOTOTPaHHUKHU

17 Ceuenunss MHOTOTPAHHUKOB: METO/T CJIE/IOB
CedeHrsI MHOTOTPAHHHUKOB: CTaHIAPTHBIC

18 IJIOCKOCTH, TIEPECCUSHUS TIPSIMBIX U
IUIOCKOCTEH

19 [TapamiensHbIe PSMBIC U TUIOCKOCTH
MapajuIeIIbHbIC CCUCHHMS

20 HapajmeanHe MPSMBIC H IIIOCKOCTH:!
pacuéT OTHOIICHHIA

21 [TapannensHbIe IPSIMBIE U TFIOCKOCTH: YTJIBI
MEXTy CKPEIIUBAIOITUMUCS MPSIMBIMHU
[TepnienauKyIIsIpHBIE TIPSMBIE U TUIOCKOCTH:

29 CTaHI[apTHI:Ie Taphl MEPIEeHIUKYISIPHBIX
TJIOCKOCTEH M TPSIMBIX, CAMMETPHH
MHOTOTPaHHUKOB

23 [TepneHuKyJISIpHBIE TTPSAMBIE U TUIOCKOCTH:
TeopeMa O TpeX MEePICHINKYISIpax

o4 [lepnieniuKynspHbIC MPSIMbIE U TUIOCKOCTH:
BBIYUCJICHUS JUTMH B MHOTOIPaHHUKAX
[ToBTOpEHUE: IO MHOTOYTOJIbHUKOB,

25 dbopMyIBl U1 TIIOIIALH, cOOOpaskeHus
nonoous
[ToBTOpEHUE: IO MHOTOYTOJILHUKOB,

26 (bopMmyIbl IS IoHIaei, cooopakeHus
10 I00Ms
[ToBTOpEHUE: IO MHOTOYTOJIbHUKOB,

27 (dbopMyIbl IS MII0IIa e, cOoOpaskeHus

nonoous




[Inomaau cedyeHnii MHOTOTPaHHUKOB:

28 TUTOIA/M TOBEPXHOCTEH, pa3pe3anus Ha
9acTH, COOOpaXKEHHUS MOA00MS
[Inomany ce4eHnt MHOTOTPaHHUKOB:

29 TUTOIIA/IA TIOBEPXHOCTEH, pa3pe3anus Ha
JacTH, COOOPaXKECHHUS ITOA00MS

30 KonTpomnsnas padora "[loBTOopenue: )
MHOTOIPaHHHUKH, CEYCHUS] MHOTOTPAHHUKOB

31 O6béM Tena. O0beM MPSIMOYTOJIBHOTO
napaJiesienunea

30 3amaun 00 yIBOEHUHU Ky0a, O KBaJpaType
Ky0a; O TPUCEKLIUHU yIiia
CrepeoMeTpHueCcKHe 3a/1a4H, CBSI3aHHBIE C

33 00BEMOM MPSIMOYTOITLHOTO
napauiesienumnea
[TpuknagHbie 3a1a9u, CBSI3aHHBIE C

34 BBIYUCIICHUEM 00BEMA MPSMOYTOJIBHOTO
napauiesienumnea

35 O06BEM TIPSIMOI TPU3MBI

36 CrepeoMeTpHUECKHUE 3a/1a4H, CBSI3aHHBIE C
BBIYMCIICHUEM 00BEMOB TIPSIMOM TTPU3MBI

37 HpHKHEmHLIe 3aJ]auu, CBSI3aHHbIE C 00BEMOM
MPSIMOH PU3MBI
Brrauciienue 00EMOB TeIT € TOMOIIBIO

38 onpenenéuHoro unrerpaia. O0bEM
HAKJIOHHOW TPU3MBI
Berauciienue 00bEMOB TeIT € TOMONIBEO

39 onpenenénHoro unrerpaia. O0bEM
TUPAMUIBI

40 dopmyna 00béMa upamuibl. OTHOIIICHUE
00BEMOB MHUpPaMUJ ¢ OOITUM YTIIOM

a1 dopmyna 00béMa nupamuibl. OTHOIIICHHUE
00BEMOB MHUpaMU ¢ OOLTUM YTIIOM

42 CrepeoMeTpHueCcKHe 3a/1a4H, CBSI3aHHBIE C

00BbEMaMU HAKJIOHHOM MTPU3MBI




CrepeoMeTpUUECKUE 3a/1a4l, CBA3aHHbIE C

43 ..
00BEMaMU HUpPaMUJIBI
[Ipuknagueie 3agaun no Teme "OO0bEMBI

44 Ten", cBI3aHHbBIe ¢ 00bEMOM HAKIIOHHOM
MIPU3MBI

45 HpI:I'KJIa)Z[HI)Ie 3a/1a4u 10 TeMe "O0BEMBI
Ten", CBsI3aHHBIE C 00BEMOM NTUPAMUIBI

16 [Ipumenenne 06bEMOB. Boruncienue
PACCTOSTHUSA JIO TUNIOCKOCTH

47 KontponbHas pe}'60Ta "O6BéM
MHOTOTpaHHUKA
Hunuuapudeckas TOBEPXHOCTb,

48 00pa3yoInne MUITHHIPHISCKON
MTOBEPXHOCTHU

49 Hunuaap. [psMoii KpyroBoi HUIUHAP.
[omaap MOBEPXHOCTH LIWIMHAPA

50 Konndeckas moBepXHOCTh, 00pa3yromme
KOHUYECKOM moBepxHOCTH. KoHyC

51 Ceuenue KOH}vIca IUIOCKOCTBIO,
MapaIeIbHOMN IIOCKOCTH OCHOBAHUS

59 VceqéIbeH‘/'I KoHyc. M300pakeHrne KOHYCOB
1 YCEYEHHBIX KOHYCOB

53 [Tnomaab 60KOBOY MOBEPXHOCTH M IOJTHOM
MOBEPXHOCTHU KOHYCA

54 [Tnomaab 60KOBO¥ MOBEPXHOCTH M IOJTHOM
MMOBEPXHOCTU KOHYCa
CrepeomeTpuyeCcKHe 3a/laud Ha

55 JI0Ka3aTeJIbCTBO M BEIYKCIICHUE,
MIOCTPOCHUEM CEUEHUN HUIIMHAPA, KOHyCa
CrepeomeTpuueckue 3a1a4u Ha

56 JI0Ka3aTeJIbCTBO U BBIYUCIICHUE,
MMOCTPOCHUEM CEUECHUU HUIMHPA, KOHyCa

57 [IpuknagHeie 3a0a4n, CBSI3aHHBIE C

MUJIIMHAPOM




HpI/IKJIa[[HBIe 3aJa4M, CBA3aHHBIC C

58
WIMHAPOM

59 Cdepa u map
[epeceuenue chepbl 1 mapa ¢ IIOCKOCTHIO.

60 Kacanwue mapa u cdepsi miockoctsio. Bua n
n300pakeHue mapa
[epeceuenue chepbl 1 mapa ¢ MIOCKOCTHIO.

61 Kacanwue mapa u cdepsi miockoctsto. Bua
n300paxxeHue mapa

62 YpaB%eHHe cthepsl. [Lnomanes chepsr u e€
qacTei

63 Cummerpus cdepsl 1 mapa
CrepeomeTpuyeckre 3a1auu Ha

64 JI0Ka3aTeIbCTBO M BEIYUCIICHHE, CBSI3aHHBIE
co cdepoii U mapoM, TOCTPOESHUEM UX
CEYEHUH TIOCKOCTHIO
CrepeoMeTrpuueckue 3a1auu Ha

65 JI0Ka3aTeNbCTBO U BHIYUCIICHUE, CBSI3aHHBIE
co c(epoii u mapom, MOCTPOCHUEM UX
CEYEHMH TIOCKOCTHIO

66 [Ipuknanueie 3ana4n, cBsi3aHHbIE cO chepoii
U IIapoM
[ToBTOpEHHE: OKPYKHOCTH Ha MIOCKOCTH,

67 BBIYMCIICHUS B OKPY>KHOCTH, CTaHAApTHBIE
nooous

68 Pa3znuunbie koMOMHALIMY TeI BpallleHUs U
MHOTOTPaHHUKOB

69 3agaun HO, ‘TeMe "Tena ¥ MOBEPXHOCTU
BpallleHUS

70 3anaun nov 'TeMe "Tena u NIOBEPXHOCTH
BpalleHus

el KOHTpOJ'IBI;Ia}I pabota "Tena 1 MOBEPXHOCTH
BpalleHus

79 O06wém nununapa. Teopema 06 00bEMeE

MpsAMOTr0o NUJIMHApPA




73

Brruncnenue 00bEMOB TN ¢ TOMOIIBHIO
onpenenénHoro uarerpana. O0bpEM KoHyca

74

[Tnommaay 60KOBOM U TOTHOM MOBEPXHOCTH
KOHYyca

75

CrepeoMeTpHUeCcKUe 3a/1a4l, CBA3aHHbIE C
BBIYUCIICHUEM 00BEMOB IIUITUHAPA, KOHYCA

76

[Tpuknanaeie 3anaun mo Teme "OO0bEMBI U
TIJIOIA I TTIOBEPXHOCTEHN Ten"

77

O06béM mapa u maposoro cexkropa. Teopema
00 00bEme miapa. [lnomans cdepsl.
CrepeoMeTpHueCcKHe 3a/1a4H, CBSI3aHHBIE C
BBIYUCIICHHUEM 00BEMOB T1apa, MIapOBOTO
CerMEHTa U IapOBOT0 CEKTOPa

78

[Ipuknagaeie 3agaun mo Teme "OO0bEMBI
Ten", cCBA3aHHbIE ¢ 00bEMOM I1apa U
momaasio cepbl. COOTHOIICHUS MEXKTY
IJIOLIAASIMU ITOBEPXHOCTEN U 00BEMaMu
MOTOOHBIX TEI

79

[TonoOHbIE TEMa B MPOCTPAHCTBE.
N3menenne 00bEéMa rpu mog00uu.
CrepeoMeTpHuueckue 3a/1auu, CBA3aHHbIE C
BBIYHCIICHUEM 00BbEMOB Tell U TUIOMIAIeH
MOBEPXHOCTEH

80

Kontponbnas padota "[lnomanu
MTOBEPXHOCTU U 00BEMBI KPYIJIBIX TEI"

81

JBuxenus npoctpaHcTBa. OToOpakeHUs.
JIBukeHus u paBeHCcTBO Guryp. O6mue
CBOMCTBA JIBIKCHUHN

82

Byl nBvykeHuid: mapauiebHbIN IEPeHOC,
LEHTpabHAsl CAMMETPHSL, 3epKaTbHAS
CUMMETpPHS1, TOBOPOT BOKPYT IPSIMOi

83

IIpeo6paszoBanus nogo6us. [Ipsamas u chepa
Olinepa

84

FCOMeTpI/I‘-ICCKI/IC 3aa4¥ Ha IPUMCHCHUC
JABMOKCHUA




85

KonTtponsHas padora "BekTopsi B
npocrpaHcTae”

86

O6o6maromiee moropenue 11 nmoHsTuit u
MeT0/10B Kypca reomerpun 10—-11 xnaccos,
cucreMmarusauus 3Hanui: "l[lapamienbHocTh
MIPSIMBIX U TIJIOCKOCTEHN B IpOCTpaHCTBE"

87

O6o6m1aromee moBropenue 11 nmoHsTHi 1
MeTo/10B Kypca reomerpun 10-11 xnaccos,
cUcTeMaTu3alus 3HaHuii: "BekTopsl B
npocrpaHcTee”

88

O6o6maromniee nopropenue 11 noustuii u
MeTo/10B Kypca reomerpun 10—11 xnaccos,
cucTeMaTtu3anus 3HaHui: "BekTopsl B
IIPOCTPaHCTBE"

89

O6o6maromniee nopropenue 11 noustuii u
MeToJI0B Kypca reomerpun 10—11 xnaccos,
cucreMarusanus 3HaHuii: "O6beM
MHOTOrpaHHUKa"

90

O6o06maromee moBropeHue 11 moHsTHIA 1
MeTo/1I0B Kypca reomerpun 10—11 knaccos,
cucreMarusanus 3HaHuii: "O6beM
MHOTOrpaHHuKa"

91

O6o6maromee moBropeHue 11 moHATHIA 1
MeToJ10B Kypca reomerpun 10—11 knaccos,
cucrteMarusanus 3Haguii: "Inonaan
MOBEPXHOCTU U 00BEMBI KPYTIIbIX Ten"

92

Oo6o6maromiee moBropeHue 11 moHATHIA 1
MeToJ0B Kypca reometpun 10—11 knaccos,
cucrteMarusanus 3Haguii: "Ihnonaan
MMOBEPXHOCTU U 00BEMBI KPYTIIbIX Ten"

93

Hroropas KOHTPOJIbHAaA pa60Ta

94

Hroropas KOHTPOJIbHAA pa60Ta

95

[ToBTOpEHue, 06001IeHNE U cUCTeMaTU3alUs
3HAHUHN

96

I/ICTOpI/IH Pa3BUTHA CTCPCOMETPHUU KAK

N R




HAaYKHU U eé POJIb B pa3BUTHUU COBPECMCHHBIX
HMHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHH

97

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ poJib B pa3BUTUU COBPEMEHHBIX
MHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTU

98

Hcropus pasBuTHS CTEpEOMETPHUH KaK
HAayKU U €€ pOJIb B Pa3BUTUH COBPEMEHHBIX
VMH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

99

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

100

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

101

Hcropus pasBuTHS CTEPEOMETPHUH KaK
HayKH U €€ pOJIb B Pa3BUTHH COBPEMEHHBIX
VMHXCHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHH

102

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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TIPOLECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI51 YHEHUKA

* Marematuka. ['eomerpus, 11 knace/ Mepsmsik A.I'., Homuposckwuii [[.A., Ionsxos B.M.; nox pegakuueit
[Tononsckoro B.E., O6miecTBO ¢ orpaHn4YeHHO 0OTBETCTBEHHOCThIO M3narenbckuii nentp «BEHTAHA-
I'PA®»; Axumonepnoe obmectBo «M3narensctBo «IIpocsenienue»

METOJUYECKHUE MATEPHUAJIBI AJI51 YYUTEJIA

I'eomerpus. Meroanueckue pexomenaanuu kK YMK "T'eomerpus 10-11 knacest". ABtop: byry3os B.®D.,
[Ipaconos B.B., Akimonepnoe o6mectBo "MU3narensctso "l[IpocBemienue”

HUADPPOBBIE ObPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
*http://window.edu.ru/ Dnekrpornas OMOIMOTEKa YICOHUKOB U METOIMUECKHX MATEPUAIIOB
*http://www.math.ru Marepuainsl no maremaruke B Exqunoi kosuiekimu nudpoBbix 00pa3oBaTesbHbIX

pecypcoB
*http://www.bymath.net T'azera «MatemaTuka» U3narensckoro noma «IlepBoe ceHTAOPs»
ehttp://www.uztest.ru 3agauu mo reoMeTpun: HHPOPMAITUHOHHO-TTOMCKOBAs CHCTEMA
*http://www.problems.ru Kommerotepaas MaremMarika B MIKOJIE
*http://school.msu.ru Maremaruka. llIkona. Bynymee. Caitt yunrtens maremaruku A.B. [lleBkuna
* http://www.etudes.ru MaremaTrueckoe oOpa3oBaHHe: MPOILIOE U HacTosmee. HTepHeTOMOIMOTeKa 10

METO/TMKE TIPETOIaBaHNsT MATEMATHKH
*http://www.exponenta.ru IToprar Allmath.ru — Bcst maremaTrka B 0THOM MecTe
shttp://www.allmath.ru IMpukiagHas MaremMaTuka: CipaBOYHUK MaTEMATHIECKUX (GOPMYJI, TPUMEPHI 1

3a/1a9H C PEIICHUSIMA
ehttp://math.rusolymp.ru 3agausuk a1t MOATOTOBKH K OJIMMITHA/IAM 110 MaTeMaTHKE
*http://tasks.ceemat.ru 3anumarespHas mareMaTika — OJIMMITHA/IBI, UTPBI, KOHKYPCHI TI0 MATEMATHKE IS

IIKOJIBHUKOB
*http://www.math-on-line.com MaTtemMaTH4ecKue OJUMITHA/IBI /IS KOJILHUKOB
*http://www.olimpiada.ru MaremaTrueckie oTMMITHA/IBI K OJTMMITHAIHBIE 33049l



