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INOACHUTEJIbBHAS 3AIINCKA

I'eomerpust sBnsieTcs OMHUM M3 0a30BBIX KYpPCOB HAa YPOBHE CpEIHEro o0iiero odpa3oBaHus,
TaK Kak 00ecreynBaeT BO3MOKHOCTh M3y4YCHHUs TUCIUILIMH €CTECTBEHHO-HAyYHOW HAINPaBICHHOCTH
U NpeAMETOB TI'yMaHMTapHOro uukia. [lockosibKy Jiormdyeckoe MblIUIEHHE, (GopMupyemMoe Npu
U3y4yeHUH OOYyYaroIlMMHUCS HOHATUIHBIX OCHOB TE€OMETPHUH, IPH JO0KA3aTEIbCTBE TEOPEM U
MOCTPOCHUH LIETIOYKU JIOTHYECKUX YTBEPIKIECHUH MpPU PELICHHH T€OMETPUYECKHUX 3a]ad, yMEHUE
BBIIBUTaTh M ONPOBEPraTh THUIIOTE3bl HEMOCPEICTBEHHO HCIIONB3YIOTCS MpPHU PEUICHUH 3a7ady
€CTECTBEHHO-HAyYHOI0 IIUKJIA, B YACTHOCTH (PU3NYECKUX 3a/1a4.

Ilenp ocBoeHuss mporpamMmbl yueOHoro kypca «l'eomerpusi» Ha yriyOJEéHHOM YpOBHE —
pa3sBUTHE WHAWBUAYAIBHBIX CIIOCOOHOCTEH OOYyYalomUXcs NP HM3YyYCHWHW TEOMETPHUHU, Kak
COCTaBISIfOLICH TpenMeTHOH obmactn «Martematnka u uH(OpMaTHKa» dYepe3 obecreueHue
BO3MOYKHOCTH IPHUOOpPETEHUs M MCIIOJIb30BaHUs Oosiee TIyOOKMX TIeOMETpUYECKMX 3HAHUH U
nelcTBul, crnenu@UUHBIX TI'€OMETPUHM, M HEOOXOAMMBIX MJIsi YCHELIHOro HpOoQecCHOHATIbHOTO
00pa3oBaHMsl, CBA3aHHOTO C UCIOJIB30BAaHUEM MAaTEMATHKH.

[TpuopuTeTHBIMH 33a4aMH Kypca T€OMETPHH Ha yriIyOJIEHHOM ypOBHE, PACIIUPSIONINMH H
YCUIMBAIOIIUMH Kypc 6a30BOTr0 YPOBHSI, SBJISIOTCS:

paciIpeHre NpeACTaBIeHUsI O T€OMETPUM KaK 4acTH MUPOBOW KyNbTyphl U (POPMHPOBAHUE
OCO3HAHHS B3aUMOCBSI3M TEOMETPUH C OKPYKAIOIINM MUPOM;

dbopMHpOBaHHE TIPEICTABICHUS O TMPOCTPAHCTBEHHBIX (QHUIypax Kak O BaKHEHIINX
MaTeMaTHYECKUX MOJIENIAX, MO3BOJISAIOMIMX OMUCHIBATh U M3y4yaTh Pa3HbIE SBJICHUS OKPYXKArOIIEro
MUpa, 3HaHWE TOHATHIHOTrO anmnapaTta o paszaeny «CtepeoMeTpus» yd4eOHOro Kypca reOMeTpUH;

dbopMHUpOBaHNE YMEHUS BIAaJETh OCHOBHBIMHU MTOHATUSMH O MPOCTPAHCTBEHHBIX (QUTYpaX U UX
OCHOBHBIMH CBOWCTBaMHM, 3HaHHE TeopeM, (opMyn W yMEHHE WX HPUMEHSTh, YMEHUS JJOKAa3bIBATh
TEOpEeMbI U HaXOAUTh HECTaHIapTHBIE CIIOCOOBI PELIeHHUs 3a/ay;

¢dbopMHpoBaHHE YMEHHs paclo3HaBaThb Ha 4YepTekaX, MOJENAX U B PEAIbHOM MHUpE
MHOTOTPAaHHHKH U TeJla BPaIIeHUs, KOHCTPYHPOBATh T€OMETPUIECKHIE MOJIEITH;

dbopMHUpOBaHNUE MOHUMAaHUS BO3MOXKHOCTH aKCHOMAaTHYECKOTO IMOCTPOSHUS MaTeMaTHYECKUX
TeopHii, (GOpMUPOBaAHNE TOHUMAHUS POJIM AKCHOMATHKH TIPH MPOBEACHUHN PACCYKICHHIA;

¢dbopMHUpoBaHHE YMEHUS BIAZETh METOJAMHU JIOKA3aTeIbCTB U AITOPUTMOB PEIICHUS, YMEHHS
UX MPUMEHSATH, MPOBOJIUTH JIOKAa3aTEIbHbIE PACCYKIEHHUS B XOJ€ PEIICHHUs CTEPEOMETPUUYECKHX
3a7ad W 3a/a4 C MPAKTUYECKUM colepKaHueM, (popMHUpOBaHHE MPEACTABICHUSI 0 HEOOXOIUMOCTH
JI0Ka3aTeNbCTB TpHU OOOCHOBAaHMM MAaTEMAaTHYECKUX YTBEPKICHHH M pPONH aKCHOMAaTHUKH B
MIPOBE/ICHUH JIEAYKTUBHBIX PacCyKICHUM;

pa3BUTHE ¥ COBEPIICHCTBOBAHUE WHTEIUIEKTYyaJbHBIX M TBOPYECKUX CIOCOOHOCTEH
00yJaroImuxcs, TI03HABATEIbHONH aKTUBHOCTH, WCCIENOBATEIbCKIUX YMEHHH, KPUTHYHOCTH
MBIIIUIEHUS], THTepeca K N3YUYEHUIO TE€OMETPHUH;

¢dopmupoBanue (GYHKIHMOHAJIBHOM TI'PaMOTHOCTH, PpEJIEBAHTHOM TE€OMETpUHU:  YMEHHS
pacrio3HaBaTh HPOSIBICHUS T€OMETPHUECKUX MOHATHH, OOBEKTOB U 3aKOHOMEPHOCTEH B pealbHbIX
KU3HEHHBIX CUTYaLUsAX U NIPU U3YYEHHUH JIPYTUX YUYEOHBIX IPEIMETOB, IPOSBICHUS 3aBUCUMOCTEHN U
3aKOHOMEPHOCTEH, MOJICIIMPOBAHUS PEaIbHBIX CUTYyallMi, UCCIENIOBaHMUSA MOCTPOECHHBIX MOJEINEH,
MHTEPIPETAINU TOTYYEHHBIX PE3yIbTAaTOB.



OCHOBHBIMHU COJIEpXKaTEIbHBIMH JIMHUAMHU ydeOHOTOo Kypca «I['eomerpusi» B 10—11 kmaccax
apisaoTcs: «[IpsiMble M MIOCKOCTH B MPOCTPAHCTBE», «MHOrorpaHHuku», «Tema BpalieHUS»,
«BexTopel 1 KOOpAMHATHI B IPOCTPAHCTBEY, «/|BUKEHUS B IPOCTPAHCTBEY.

CdhopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh ONEPUPOBATH MOHATHIMUY,
pEJIeBaHTHBIMY F€OMETPHUH Ha YrayOonéHHOM ypoBHe 00yuenus B 10—11 kiiaccax, OTHOCUTCS KO BCEM
COJIEp>KaTENIbHBIM JIMHUSAM y4eOHOro Kypca, a GopMupoBaHHUe JTOTHUECKUX YMEHHUM pacipenesieTcs
HE TOJIBKO IO COJEpXKATeIbHBIM JIMHHSIM, HO U 1O rogaMm oOyuenus. CopaepikaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE IPEAMETHBIM pe3yipTaTaM ocBoeHus DenepanbHoil pabouell MporpaMmsl,
pacrnpenenéHHbIM 1O rojaM oOydeHHus, CTPYKTYpUPOBAaHO TaKUM o00pa3oMm, 4YTOObBI KO BCEM
OCHOBHBIM, MPHHIMIIHAIBHBIM BOIpocaM oOydaromuecs oOpaliaauch HEOJHOKPaTHO. ITO
IIO3BOJISIET OPraHU30BaTh OBJIAJICHUE F€OMETPUUECKUMHU MOHITUAMU U HABBIKAMU IOCJIE0BATEIBHO
U TIOCTYINAaTEeNIbHO, C COOJIOJEHUEM IPUHIMIIA IPEEMCTBEHHOCTH, a HOBbIE 3HAHMs BKJIIOYATh B
OOIIYI0 CHCTEMY T€OMETPHUYECKUX IMPEACTaBICHUN OOy4yaromuxcs, pacimupsis U yrayomss eé,
o0pa3yst MPOYHbIE MHOKECTBEHHBIE CBSA3H.

[lepexon k U3y4eHHIO T€OMETPUH HA YII1yOIEHHOM YPOBHE [TO3BOJISIET:

co3maTh yciuoBus s auddepeHnmManuu  o0OydeHHs, TIOCTPOCHUS HHIMBUIYaJIbHBIX
00pa3oBaTeNbHBIX MPOTrpaMM, OOECIEUUTh YIIIyOJIEHHOE U3ydYeHHE FeOMETPUU KaK COCTABIIAIOIIEH
yuebHoro npenmMera «MaTeMaTHKay;

[IOAFOTOBUTh OOyYarOUIMXcs K MPOJOJDKEHUI0 H3YyYEHHUs MaTeMaTHKu C Y4€ToM BbIOOpa
Oynymeir mnpodeccuu, obecreunBas MPEEMCTBEHHOCTh MEXAY OOmUM U NpodeCcCHOHATBHBIM
o0Opa3oBaHHEM.

Ha uzyuenue yueOnoro kypca «I'eomerpusi» Ha yriayO6néHHoM ypoBHe oTBoauTcs 204 yaca: B
10 kiacce — 102 yaca (3 gaca B Henenio), B 11 kmacce — 102 yaca (3 yaca B Heneno).



COJEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMbI€e ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE NOHATUSA cTepeoMeTpur. Touka, npsMas, IIOCKOCTb, MPocTpaHCTBO. IloHsATHE 00
AKCHOMAaTHYECKOM ITIOCTPOCHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX.

B3anMHOEe pacnosokeHue NpsAMBIX B IIPOCTPAHCTBE: IIEPECEKAIOLIUECS, NapajljIebHbIE H
cKpemuBaromuecs npsmsle. [Ipu3Haky ckpemuBarommxcs NpsAMbIX. [lapamuienbHOCT NPSMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE: MApaJUIENIbHBIE IPSIMbIE B IPOCTPAHCTBE, MAPAJUIEIBHOCTh TPEX
IPSIMBIX, NApauIEIbHOCTD NMPSAMOM M IUIOCKOCTH. [lapannenbHoe M LEHTpalbHOE IPOEKTUPOBAHUE,
n3zobpaxxenue uryp. OCHOBHBIE CBOWCTBA MapaUIETLHOTO MPOSKTHpOBaHUs. M300paxkenue Guryp
B IApAJUICIBHOW IPOEKIMHU. YTIJIBI C COHAIPABICHHBIMU CTOPOHAMHM, YIOJl MEXKIy IPSMBIMU B
npoctpancTse. [lapanenbHOCTh MIIOCKOCTEN: NapajuleabHble INIOCKOCTH, CBOMCTBA MapalIeIbHbIX
iockocreil. IIpocteiinme npocTpaHcTBEHHbIE (GUIYPBI HA TUIOCKOCTH: TETPasjp, NMapajuiesenuner,
MMOCTPOEHUE CEUCHHIA.

[lepneHUKyYIAPHOCTD MPSMOM M INIOCKOCTH: NEPIEHAMKYJISIPHBIE NPSMBIE B IIPOCTPAHCTBE,
IIPsIMbIE NIAPAJUICIBHBIE U NEPIEHIUKYIIAPHBIE K IUNIOCKOCTH, IPU3HAK NEPIEHIUKYIIPHOCTH IPSIMON
U IUIOCKOCTH, TEOPEMA O MPSAMOM MEePIEHAUKYIAPHON INIOCKOCTH. OPTOroHaIbHOE IPOEKTUPOBAHME.
[lepneHuKynsp ¥ HAKJIOHHBIC: PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSAMOU [0
IUIOCKOCTH, TMPOEKIUS (UIypbl Ha IJIOCKOCTh. IlepneHauKynspHOCTh IJIOCKOCTEH: MpU3HAK
MEPIEHIUKYIISIPHOCTH ABYX IIOCKOCTEN. Teopema o TpéX mepreHIuKyisapax.

VYIubl B IPOCTPAHCTBE: YroJI MEXAY MPSAMON M IUIOCKOCTBIO, JBYTPAHHBIN YIoJl, JIMHEWHBIN
yroyi JABYIpaHHOTo yria. TpéxrpaHHbli M MHOrorpaHHble yribl. CBOWCTBa IUIOCKUX YIJIOB
MHOrorpaHHoro yria. CBOWCTBa IJIOCKMX M JIBYTPAHHBIX YIJIOB TpEXrpaHHoOro yria. Teopemsl
KOCHHYCOB ¥ CUHYCOB JUIsl TPEXTPAHHOIO YIJIA.

MHoOrorpaHHUKHU

Bubl MHOTOrpaHHHMKOB, pa3BEPTKA MHOTOrpaHHMKA. [Ipu3Ma: N-yrospHas npusma, npsamas u
HAKJIOHHAas MPU3MbI, OOKOBasi M IMOJHAs MOBEPXHOCTh Mpu3Mbl. [lapamnenenunen, npsaMoyrojabHbIH
napajuleJienunes U ero cpoicrsa. Kparuaiimme myTH Ha IOBEPXHOCTHM MHOTIOTpaHHMKaA. Teopema
Oinepa. IlpocrpancTBennas Teopema [lugaropa. [lupamuga: N-yroapHas nupaMuaa, NpaBUiIbHAs U
yceuéHHasi nupamuabl. CBoiicTBa pédep 1 OOKOBBIX IpaHel MpaBUIIbHON nmupamuibl. [IpaBuiibHbIE
MHOTOTPAaHHUKH: TMpaBUJbHAas NpPU3Ma W NpaBWIbHAA NUPAMHUAA, IpaBUIbHASA TPEYroJbHas
NUpaMyia U TPaBWIBHBIA TeTpa’ap, KyO. IlpeacraBneHue O NpaBUIIBHBIX MHOTOIPAaHHMKAX:
OKTasp, JOJEKad AP U UKOCAIP.

Brruucienue s1eMEHTOB MHOTOTPAHHHKOB: pEOpa, nmaroHanu, yriel. [lmomame OGoxoBoOit
MTOBEPXHOCTU U IMOJIHOM MOBEPXHOCTH MPSMOM MPU3MBI, TUIOMIA b OCHOBAaHUH, TeopeMa 0 OOKOBOM
MOBEPXHOCTU MNpsMON mNpu3Mbl. [Inomiane OOKOBOM MOBEPXHOCTH M TMOBEPXHOCTH MPABUILHOMN
IIApaMU/Ibl, TEOpPEMa O IIOLAAU YCEUEHHON TUPaMU/BI.

CuMMeTpust B HPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHHM IPAaBUJIBHBIX MHOIOTPAHHUKOB.
CuMMeTpusi B NpPaBUIBHOM MHOTOTPAHHHKE: CHUMMETpHUS IapajulesIeNuIea, CUMMETPUs
IIPaBWIbHBIX IIPU3M, CHMMETPHS PABUIbHONW TUPAMHUIBL.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE



[ToHsTHS: BEKTOp B MPOCTPAHCTBE, HYJIEBOIl BEKTOp, JAJMHA HEHYJIEBOI'O BEKTOPa, BEKTOPHI
KOJUIMHEapHbIE, COHANpAaBJIEHHbIE W MPOTUBOIOJIOKHO HANpaBiICHHbIE BEKTOpPbl. PaBeHCTBO
BEKTOPOB. JlelCTBUS ¢ BEKTOPAMMU: CJIOKEHUE U BBIYMTAHHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB,
YMHOKEHUE BEKTOpa Ha 4yuciio. CBOICTBA ClI0KEHUs BEKTOpoB. CBOMCTBA YMHOKEHHUSI BEKTOpa Ha
yucno. [lonstue xommuanapusle BekTOphl. Ilpu3Hak xommiaHapHOCTH TpEX BekTOpoB. [IpaBuio
napajuienenunena. TeopemMa O pa3joKEHUH BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BEKTOpPaM.
[IpssmoyronbHast cucremMa KoopAuHAaT B mpoctpaHcTBe. KoopauHaTel BekTtopa. CBSI3b MEXAY
KOOpAMHATaMM BEKTOpa M KOOpAMHATaMU TOYeK. Yroia Mexay BekTopamu. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB.



11 KJIACC

Tena Bpalenus

[lonaTus: TMIAMHIpPUYECKAas TOBEPXHOCTb, KOHHYECKAs IOBEPXHOCTh, cdepudeckas
IIOBEPXHOCTh, 0Opa3yrolue nopepxHocreil. Tena BpalleHus: MUIMHIP, KOHYC, YCEUEHHBIH KOHYC,
cdepa, map. B3aumHoe pacnosiokeHue cepbl U IUIOCKOCTH, KacaTelbHas IIOCKOCTh K cdepe.
N300pakeHue Tes BpalleHus Ha MIocKocTu. Pa3BépTka munmunaapa u konyca. CumMerpus cdepsl U
niapa.

O06bEM. OcHoBHBIE cBoHcTBa 00BEMOB Ten. Teopema 00 00BEME MNPSIMOYTOIHLHOTO
napajuenenunena v ciueactsus u3 He€. OO0bEM NpsAMOW M HAKIOHHOM NPU3MBL, LMIMHIPA,
nupamMuibl 1 Konyca. O0bEM 11apa U apoBOro CErMEHTa.

KomOuHnanmu Ten BpalieHuss ¥ MHOTOTpaHHUKOB. [Ipu3Ma, BIMcaHHas B HWIMHIP, OMIMCAHHAS
okoio wuuiuHapa. lIlepeceuenue cdepsl M mapa ¢ miockocTbto. Kacanume miapa u  cdepsl
IUIOCKOCThIO. [IOHSATHE MHOTOrpaHHUKa, OINUCAHHOTO OKOJIO cdephl, cdepbl, BIUCAHHOW B
MHOTOTPaHHUK WJIN TEJIO BPALICHUS.

[Tnomans MOBEPXHOCTH IWIMHApA, KOHYyca, miomans chepsl u e€ wacreil. [lomoOue B
npoctpaHcTBe. OTHOIIEHHE 00BEMOB, IIIOLIaiel MoBepXHOCTeH Mo100HbIX (uryp. I[IpeodpasoBanue
nojno0usi, romoreTus. PemieHue 3ajad Ha IMJIOCKOCTH C HCHOJIb30BAaHHEM CTEPEOMETPUUYECKUX
METO/IOB.

[TocTpoeHne ceueHNii MHOTOTPaHHUKOB U TEJI BPAILIEHUsI: CeUEeHUs IUIUHApa (MapayielbHO U
NEPIEHAUKYIIIPHO OCH), CEeUeHHs KOoHyca (MapajuleibHble OCHOBAaHMIO M NPOXOJALIME dYepe3
BEPILMHY), CEUEHUS IIapa, METOABI IOCTPOEHUS CEYEHMI: METOJ CIEJO0B, METOJ BHYTPEHHEIO
MIPOEKTUPOBAHMSI, METOJT IEPEHOCA CEKYIIEH MIIOCKOCTH.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

Bektopsl B mpoctpaHcTBe. Omepanuu Haja BEKTOpaMH. BEKTOpHOE yMHOXEHHME BEKTOPOB.
CBolicTBa BEKTOPHOrO YMHOXKEHHMs. IIpsMoyroipHas cucreMa KOOpIMHAT B IIPOCTPAHCTBE.
Koopnunatsl BekTopa. Pasnokenue BekTtopa mo 0Oaszucy. KoopaumHaTHO-BEKTOPHBIH METOA MpU
pelIeHNN TeOMEeTPUYECKUX 3a/1a4.

/{BH:KeHHs B IPOCTPAHCTBE

JiBmxeHust npoctpancTBa. Otobpaskenus. JBuxeHus u paBeHcTBO ¢uryp. OOume cBoicTBa
IOBYOKEHMM. Buapl NBIMKEHMI: NapajuleNIbHBIM NEPEHOC, LEHTpalbHAs CUMMETpHUs, 3€pKallbHas
CUMMETpHS, TOBOPOT BOKPYT npsiMoil. [IpeobpazoBanus nogobus. [Ipsmas u cdepa Ditnepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA «'EOMETPUS»
(YTJIYBJIEHHBIW YPOBEHB) HA YPOBHE CPEJTHEI'O OBIIIET'O OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:knanckoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTH TPAXKTAHCKON MO3UIIUN 00YYAIOIIETOCs KaK aKTUBHOT'O U OTBETCTBEHHOTO
YjieHa POCCHUICKOr0 OOIIECTBA, MPEACTABICHHE O MAaTEeMaTHYECKUX OCHOBAX (YHKIIMOHMPOBAHUS
Pa3NUYHBIX CTPYKTYp, SBICHHUM, MPOLENYp TPakJaHCKOrO o0IiecTBa (BHIOOPHI, OIPOCH U JIPYTOE),
YMEHHUE B3aUMOJCHCTBOBaTh C COLMAJIbHBIMH MHCTUTYTAMHU B COOTBETCTBHM C UX (QYHKLUUAMHU U
Ha3HAYCHUEM;

2) naTpuoTHYecKoe BOCIIMTAHHUe:

c(OPMHPOBAHHOCTh POCCHICKON TPaKAAHCKON HMIECHTHYHOCTH, YBXEHUS K IPOLUIOMY H
HACTOAILEMY POCCHUMCKOM MAaT€MaTHUKH, LIEHHOCTHOE OTHOIIEHHE K JOCTH)KEHUSAM POCCHHCKHX
MaTEMaTUKOB U POCCUMCKOM MaTEMAaTUUYECKOM LIKOJIbI, UCIIOJIb30BAHUE ITUX AOCTH)KEHHUH B JPYIHX
HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH;

3) AyXOBHO-HPaBCTBEHHOE BOCIIMTAHME:

OCO3HAHME JIyXOBHBIX LIEHHOCTEH POCCHHCKOro Hapona, cOPMHUPOBAHHOCTh HPABCTBEHHOT'O
CO3HaHMsI, STUYECKOT0 IOBEJEHUS, CBA3aHHOIO C IPAKTUYECKUM NIPUMEHEHUEM JOCTHUKECHUM HAyKU
U 1eSITEIBbHOCTHIO YUEHOTO, OCO3HAHUE JIMYHOIO BKJIaJa B IOCTPOEHHE YCTOMYUBOTO OyayIIEro;

4) 3cTeTHYeCKoe BOCIUTAHME:

ICTETUUYECKOE OTHOIIEHUE K MHpPY, BKIIIOYAs ICTETHKY MaT€MaTHYECKMX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3aay, pelIeHUl, pacCyXIeHWH, BOCIPUUMYUBOCTD K MaTEMAaTUYECKUM acCHeKTaMm
Pa3IMYHbBIX BUJIOB UCKYCCTBA;

5) pu3znyeckoe BoCIUTAHUE:

c(OPMHPOBAHHOCTh YMEHHUS NMPUMEHATh MaTeMaTHUECKUE 3HAHMs B MHTEpecax 370pOBOro U
6e3omacHOro o0pasa >KM3HHU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3[0POBbBIO (310pOBOE MUTAHUE,
cOamaHCUpPOBAaHHBIA PEKUM 3aHATUN U OTAbIXA, peryisipHas (u3nueckas akTUBHOCTH), (hU3HUecKoe
COBEpIICHCTBOBAHUE IIPU 3aHATUSX CIIOPTUBHO-030POBUTEIBHON JESTENIbHOCTHIO;

6) TpynoBoe BocniuTanue:

TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH TPYIOJII0OUs, MHTEpeC K pa3iu4yHbIM cdepam
npodeccnoHaNbHOM NEATENbHOCTH, CBSI3aHHBIM C MaTeMaTUKOW U €€ MPHIOKEHUSIMU, yYMEHHE
COBEpIIIAaTh OCO3HAHHBIM BHIOOP OymyIier mpodeccru W peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIC
IUTaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHMI0O M CaMOOOpa30BaHUIO Ha
IIPOTSKEHUM BCEH JKU3HHU, TOTOBHOCTh K AKTMBHOMY YYAacTHIO B PELICHUHM MPAKTHYECKHX 33134
MaTeMaTHYeCKON HalpaBIeHHOCTH;

7) 3K0JI0ruYecKoe BOCIIUTAHME:

C(OPMHPOBAHHOCTh  JKOJIOTUYECKON  KyJAbTYpHl, TOHUMAaHHWE BIUSIHHUA  COLMAJIBHO-
SKOHOMMYECKUX IPOLIECCOB HAa COCTOSHME MPUPOAHOM M COLMAIBbHOM Cpelbl, OCO3HAHUE
r7100aJIbHOTO XapakTepa 3KOJOrMYECKUX NpoOjeM, OpHEHTalMsl Ha NMPUMEHEHUE MaTeMaTHYeCKUX
3HaHUH JUIs pelieHus 3a1a4 B 00JacTU OKpY’KaloUle cpelbl, INIAHUPOBAHNE TOCTYIKOB M OLICHKH
MX BO3MOXHBIX IOCJIEICTBUI JJIs1 OKPYKAIOIIEH CPEIbl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:



c(hOPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH ¥ OOIIECTBEHHOMN MPAaKTHKHU, IOHUMAaHUE MAaTeMaTUYeCKOW HAayKu Kak cepbl YeTOoBeUeCKOn
NEeSATEeIbHOCTH, ITANOB €€ Pa3BUTHUS U 3HAYUMOCTH JIJISl pa3BUTHUS [IUBUIIU3ALINH, OBJIA/ICHUE S3BIKOM
MaTreMaTUKd U MaTeMaTHYEeCKOM KyJIbTYpOoll Kak CpEACTBOM TIO3HAHUS MHpPa, TOTOBHOCTH
OCYILIECTBIISATH MPOEKTHYIO U UCCIIEI0BATENIbCKYIO ESTEIIbHOCTh UHIMBUYAIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTenbHBIC YHHBepPCAJIbHbIE YUeOHbIe NelCTBUS

Ba3oBble 1oruyeckue geiicTBUA:

BBIIBJIATh M XapaKTepU30BaTh CYLIECTBEHHbIE IPHU3HAKM MAaTeMaTUYeCKHX OOBEKTOB,
TIOHATHUH, OTHOIIEHUH MEX]y MOHATUSAMH, (POPMYyTHPOBATh ONpEACICHUs MOHATHH, YCTaHABINBAThH
CYIIECTBEHHBIN MpHU3HAK KiIacCU(UKAIUN, OCHOBAHMS Ui OOOOLICHHS W CpPaBHEHHS, KPUTCPHUH
IIPOBOJIMMOI0 aHAJIN3a;

BOCIIPUHMMATh, (OPMYJIUPOBaTh M NPeoOpa3oBbIBATh CYXICHHS: YTBEpAUTEIbHBIE U
OTpHULaTENIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJISITh MaTE€MaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSA3M U NPOTHBOpeuHs B (Qakrax,
JAHHBIX, HAOJIOJCHUSAX U YTBEPXKICHUAX, MpeaIaraTb KpUTEpUH JJIs BBIABICHUS 3aKOHOMEPHOCTEH
U IPOTUBOPEUHIA;

JieNlaTh BBIBOJBI C KCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W HWHAYKTUBHBIX
YMO3aKII4YEeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITENIBHO JJOKAa3aTeIbCTBA MAaTEMaTHYECKUX YTBEPXKACHUH (IIpsMble U OT
IIPOTUBHOTI'0), BHICTPAUBATh apIyMEHTALMIO0, IPUBOIUTH PUMEPBl U KOHTPIPUMEPHI, 000CHOBBIBATH
COOCTBEHHBIE CYXKICHHS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHus: y4eOHO#l 3ajauu (CpaBHUBATh HECKOJBKO BapUAaHTOB pPELICHMS,
BbIOMpPATh HanboJee MOIXOASIINMI ¢ Y4ETOM CaMOCTOSTENbHO BBIACICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejbCKue NeHCTBUA:

HCIOJIb30BaTh BOIPOCHI KaK HCCIENI0BATENIbCKUM WMHCTPYMEHT MO3HaHMs, (OpMYIHUpOBATH
BONIPOCHI, (PUKCUPYIOLIME TPOTUBOpPEUUE, MpoOJIeMy, YCTaHABIMBATh HCKOMOE M JaHHOE,
(dbopMHpOBATh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;

IIPOBOAUTH  CAMOCTOATEIBHO  CIIAHUPOBAHHBIM  JKCIIEPUMEHT,  HCCIEIOBAaHUE  II0
YCTAaHOBJIEHUIO OCOOEHHOCTEM MaTeMaTHYecKOro OO0beKTa, SBJIEHUS, IPOILECCa, BBISIBICHUIO
3aBHCHUMOCTEH MeXIy 00BEKTaMu, SIBJICHUSMHU, IPOLIECCAMU;

CaMOCTOSITENTbHO (POPMYIHUPOBaTh OOOOIIEHHS M BBIBOJBI MO pe3yiabTaTaM MpPOBEAEHHOTO
HaAOJIOCHUS, MCCIIEIOBAHUSA, OLIEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX DPE3YJbTaTOB, BHIBOJOB U
00001IIeHMIT;

MIPOrHO3HPOBATh BO3MOXHOE PAa3BUTHE IMPOIIECCa, a TAKKE BBIABUTATH MPEINOIOKEHUS O €ro
Pa3BUTHUHU B HOBBIX YCIIOBHSX.

Pabora ¢ undopmanmeii:

BBISIBJIATh J€PUUNTH MH(OPMAIMM, JAaHHBIX, HEOOXOAMMBIX AJIsi OTBETAa Ha BONPOC MU JUIS
peleHys 3a/1a4u;

BbIOMpaTh  WMHGOpPMALMIO M3  HMCTOYHUKOB  pA3JIMYHBIX  THUIIOB,  aHAJIM3HPOBATH,
CHCTEMaTU3HPOBATh U UHTEPIIPETUPOBATH HH(POPMALINIO PA3INYHBIX BUAOB U (POPM IpeACTaBICHNUS;



CTPYKTYpUPOBaTh MH(OpMAIIMIO, MPEACTABIATh €€ B pa3iMuHBIX (opMax, WILTIOCTPUPOBATH
rpauvecKu;
OIICHUBATh HAAEKHOCTh MH(DOPMAIIMH IO CAMOCTOSATEIHHO CHOPMYIUPOBAHHBIM KPHUTEPHUSIM.

KoMMyHMKaTHBHBbIE YHHUBEpPCAJbHbIE y4eOHbIe JeilcCTBUS

O01menue:

BOCIIpUHUMATL U (bOpMyJIPIpOBaTB CYKACHUA B COOTBCTCTBHU C YCIOBUAMU U LCIISIMU
O6H.[CHI/I$I, sSICHO, TOYHO, 'PaAMOTHO BBIPAXXATh CBOIO TOUYKY 3pCHHA B YCTHBIX U IIMCbMCHHBIX TCKCTAX,
JaBaTh MOSCHEHUS 0 X0y PELIeHUs 3a7]a4ui, KOMMEHTHPOBATh MMOJTYYECHHBIN pe3yibTar;

B XoJle OOCYKIEHHsS 3aJaBaTh BOIIPOCHI MO CYIIECTBY OOCYXJaeMOH TeMbl, MPOOIEMBI,
pemaeMoﬁ 3ala4i, BBICKA3bIBaThb MHJACH, HALCJICHHBLIC Ha IMOUCK PCHICHUA, COIIOCTABJIATHL CBOU
CY)KACHUA C CYXICHUAMH APYTUX YYACTHHUKOB JHAJIora, O6Hap}/)KI/IBaTI) pasiiiuue u CXoAaCTBO
MO3UIUH, B KOPPEKTHON opMe GOpMyIHpOBaTh Pa3HOTIACHS, CBOU BO3PAKEHUS;

MPEJICTaBIATh PE3yJNbTaThl pELISHUS 3aJayd, OKCIEPUMEHTa, WCCIEJA0BaHUs, IPOCKTa,
CaMOCTOSITENTLHO BBIOMpATh (hOpMAT BBICTYIUICHHS C Y4ETOM 3a/a4 MPE3CHTAlMd M 0COOEHHOCTEH
ayJIUTOPHH.

PeryisitTuBHbIC YHHBepCaJbHbIC y4eOHbIe el CTBUS

Camoopranuszaums:

COCTaBJATh IUIaH, AJITOPUTM pELICHUS 3a7audd, BbIOMpaTh CIOCOO pEeleHUs ¢ Y4ETOM
HUMEIOLIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOJKHOCTEH, apryMEeHTHPOBATb U KOPPEKTHPOBATH
BapHUaHThI pPElIeHUH ¢ yu€TOM HOBOM HHpOpMaLuu.

CaMOKOHTPOJIb, JMOIHOHAJIBLHBIH HHTEJIEKT:

BJIa/IETh HaBbIKAMH IMO3HABaTEIbHON pe(iekcHu Kak OCO3HAHMS COBEpUIAeMbIX JEHCTBHI U
MBICIIUTENIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BJIAJETh CIOCOOAMU CAMOIIPOBEPKU, CAMOKOHTPOJIS
IpoLecca M pe3yJibTaTa pelIeHUsl MaTeMaTHUYeCKON 3a1auH;

MIPENBUJIETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HMKHYTH IIpU PEIICHHWU 3aladd, BHOCHUTH
KOPPEKTHUBBI B JI€ATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAAHHBIX, HAWJEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OLIEHUBATh COOTBETCTBUE pPE3yJIbTaTa LEIU U YCIOBUSAM, OOBACHATH NMPHUUUHBI JOCTHXKEHHS
WIA HEJIOCTHKEHUS  pe3yJNbTaToB  JIEATENbHOCTH, HAaXOAUTh OIIMOKY, JaBaThb  OILIEHKY
MPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITEILHOCTD:

MOHMMaTh U HCIOJb30BATH MPEUMYIIECTBA KOMAHJIHOW M WHAWBUAYAJIBHOW pabOTHI MpHU
peleHnH y4eOHbIX 3a/1a4, IPUHUMATh 11€Jb COBMECTHOM eATEIbHOCTH, TNIAHUPOBATh OPTaHU3aLUI0
COBMECTHOI paloThl, paclpenesTh BUIbl paboT, 10roBapuBaThCsl, 00CYkAATh MPOIIECC U Pe3yIbTaT
paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TIPYNIOBBIX (opmax paboTbl (0OCyXIeHHs, OOMEH MHEHHH, «MO3rOBbIE
IITYPMBI» U MHBIE), BHIIIOIHATH CBOIO YacTh pabOTHl U KOOPIMHUPOBATH CBOU JIEHCTBHS C IPYTUMHU
YJeHaMX KOMaHJbl, OLEHMBATh KauyeCTBO CBOEr0 BKJIaJa B OOIIMH MHPOAYKT IO KPUTEPHUSM,
Cc(OpMyIHPOBAHHBIM YYaCTHUKAMH B3aUMOAEHCTBHSL.

HNPEAMETHBIE PE3YJIbTATbBI



K xonity 10 kjacca o0ydarOmmiics HAydYnuTCS:

CBOOOJHO ONEPUPOBAaTh OCHOBHBIMHU IMOHATUSIMHM CTEPEOMETPUHM IPU PELICHUHU 3a1ad U
IIPOBEJICHUU MATEMAaTUYECKUX PACCYKICHUM;

IIPUMEHATh AKCUOMBI CTEPEOMETPUM U CIECACTBUS U3 HUX IPU PELICHUU I'€OMETPUUYECKHUX
3azad4;

KJlaccu(UIMpPOBaTh B3aMMHOE PACIIOJIOKEHHE MPSMBIX B IMPOCTPAHCTBE, IUIOCKOCTEH B
IIPOCTPAHCTBE, NPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE;

CBOOO/JIHO OIIEpUPOBATh IOHATHSAMH, CBS3aHHBIMU C yIJaMH B IPOCTPAHCTBE: MEXIY
IIPSIMBIMU B IIPOCTPAHCTBE, MEXKIY NPSIMOM U IJIOCKOCTBIO;

CBOOO/IHO ONEPUPOBATH MOHATUSAMH, CBI3aHHBIMU C MHOTOTpaHHUKAaMHU;

CcBOOOZHO pAacllO3HAaBaTh OCHOBHBIE BHJbl MHOIOIPAHHUKOB (IpuU3Ma, NHpaMHUiA,
IPSIMOYTOJIbHBIN Napasuienenunesn, Kyo);

KJ1accu(UIIMPOBaTh MHOTOTPAHHHUKH, BEIOMPAsi OCHOBAHMS IS KIaCCU(DUKAIIHH;

CBOOO/ZIHO ONEpUPOBATH IOHATUSIMHU, CBSI3AHHBIMM C CEUYEHHEM MHOTOTPaHHUKOB
IIJIOCKOCTBIO;

BBITIOJIHATE MMapajuIebHOE, IIEHTPAbHOE M OPTOrOHAIBLHOE MPOCKTHPOBaHHE (UTYp Ha
IUIOCKOCTD, BBIIOJHATH N300pakeHust (pUryp Ha miI0CKOCTH;

CTPOUTb CEYEHHUS MHOTOIPAHHUKOB pa3JIMYHBIMU METOJIaMH, BBIIOJHATH (BBIHOCHBIE)
TUTOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PHUTYp: BHI CBEpXY, COOKY, CHU3Y;
BBIUMCIATh  IUIOHIAJM  TOBEPXHOCTEW  MHOTOIPaHHUKOB  (Ipu3Ma, MHUpaMuja),
reOMETPUUYECKUX TEJl C IPUMEHEHHEM (opmyiT;

cBOOO/IHO ONEPUPOBATH MOHATUSAMU: CUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCh U MIOCKOCTh
CUMMETPUH, LIEHTP, OCh U MNIOCKOCTh CUMMETPUHU (PUTYPBI;

CBOOO/JIHO ONEpUPOBATH IMOHATHSIMH, COOTBETCTBYIOUIMMH BEKTOpaM U KOOpJIMHATaM B
IIPOCTPAHCTBE;

BBIIIOJIHATH JACUCTBUSA HaJ BEKTOPAMU;

pemiath 3aJa4d Ha JIOKA3aTEJbCTBO MATEMAaTHYECKMX OTHOLIEHUMHM M HAaXO0XJICHHE
F€OMETPUYECKUX BEIUYMH, IPUMEHSSI U3BECTHBIE METOABI IIPU PEUICHUN MATEMaTHYECKUX
3a/1a4 NOBBIIIEHHOTO U BBICOKOT'O YPOBHSI CII0)KHOCTH;

IIPUMEHATH IPOCTEUIINE IPOrpPaMMHBIE CPEACTBA U DIIEKTPOHHO-KOMMYHUKAI[MOHHBIE
CUCTEMBI [IPU PEIICHUH CTEPEOMETPUUECKHUX 3a7ay;

U3BIIEKaTh, MPEOOPa30BBIBATh M MHTEPIPETUPOBATh MH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reoOMeTpHUECKUX (PUTypax, MPeICTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

IIPUMEHATH IIOJyYEHHBIEC 3HAHMS Ha IPAKTUKE: CPAaBHUBATb U AHAIU3UPOBATH peEajbHBIC
CUTYyallUH, IPUMEHATh U3yYEHHBIE IIOHATHUS B IIPOLECCE MOUCKA PELICHUs MAaTEMaTUYECKU
copMyIHpPOBaHHON MPOOIEMBI, MOIETHPOBATh PEaJIbHBIC CUTYallMU Ha SA3bIKE T€OMETPHH,
WCCIEA0BAaTh IMOCTPOCHHBIE MOJEIM C MCIOJb30BAHUEM TIE€OMETPUYECKUX IOHATHNA M
TeopeM, ammapaTa anreOpbl, pemaTh MPaKTUYECKUE 3aJauyd, CBSA3aHHBIE C HAXOXKICHHEM
F€OMETPUYECKUX BEJINYUH;

UMETh NPEACTaBICHUS 00 OCHOBHBIX 3Tanax Pa3BUTHUS T'€OMETPUM KaK COCTABHOM 4acTH
¢byHIaMeHTa pa3BUTHS TEXHOJIOTUH.

K konmy 11 kaacca oOyyaromuiicss HAy49uTCs:



CBOOOJHO OMNEpUpPOBATh MOHATHSAMH, CBS3aHHBIMU C LWJIMHAPUYECKOH, KOHMYECKOH U
chepruecKoil MOBEpXHOCTIMH, OOBACHATH CIIOCOOBI TOTYUYEHHUS;

ONEpUPOBATh TMOHSATUSIMHU, CBA3aHHBIMU C TellaMU BpalICHHs: HUIMHIPOM, KOHYCOM,
cdepoii u mapom;

pacro3HaBaTh Teja BpamieHus (IUIUHIpP, KOHYC, cdepa U map) U OOBICHATH CIOCOOBI
MOJIyYEHUS TeJl BpallleHus;

KJ1acCU(UIUPOBATh B3AUMHOE PACIONI0KEHUE CPephl U MIOCKOCTH;

BBIYUCIISATH BEIMYMHBI 3JIEMEHTOB MHOTOIPAaHHUKOB U TeJ BpalleHusi, 00bEMBI U IJIOLIAAN
MIOBEPXHOCTE MHOTOIPAHHUKOB M TEJ BpAlllEHUS, TEOMETPUUECKUX TEN C MPUMEHEHHEM
opmyu;

CBOOOJIHO ONEPUPOBATH TOHATHUSMHU, CBSI3aHHBIMH C KOMOWHAIMSIMH TEJl BpAlICHHS U
MHOTOTPaHHUKOB: MHOTOIPAaHHUK, BIUCAaHHBIA B cdepy U OMUCAHHBIM OKOIO cdepsl,
cdepa, BlIMcaHHAs B MHOTOTPAHHUK HITU TEJIO BPAICHHUS,

BBIYHCIISTH COOTHOIICHHS MEX/TY TUIOIIAIIMU TTOBEPXHOCTEH M 00bEMaMU IO T00HBIX TEJ;
n300paxkaTh U3ydaeMblie (PUTYPHI, BEITIOIHATE (BBIHOCHBIC) MJIOCKHE YEPTEIKU U3 PUCYHKOB
MIPOCTBIX 00BEMHBIX (HUTYpP: BUJ CBEPXY, COOKY, CHH3Y, CTPOUTH CEUCHHSI TEJ BPAICHHS;
W3BJICKATh, WHTEPIPETUPOBATH U MPEOOPa30BBIBATh WH(MOPMALUIO O MPOCTPAHCTBEHHBIX
TEOMETPHUYECKUX PUTYpax, MPEACTABICHHYIO Ha YePTEKAX U PUCYHKAX;

CBOOOJIHO OIEPUPOBATH MIOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHSATE OIEPAIMH HAJ BEKTOPAMU;

3aJ1aBaTh TUIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CHCTEMEe KOOPIMHAT;

pelaTh reOMeTPUYECKHe 3aJaul Ha BBIUMCICHHUE YTTIOB MEXAY MPSMBIMH U MJIOCKOCTSMH,
BBIUHCJICHHE PACCTOSHUN OT TOYKHU JI0 IMJIOCKOCTH, B IEJIOM, Ha MPUMEHEHHE BEKTOPHO-
KOOPJIUHATHOT'O METO/Ia TIPU PEIICHUH;

CBOOO/IHO OINEPUPOBATH TOHATHUSMH, CBS3AaHHBIMU C JIBIDKEHHUEM B TIPOCTPAHCTBE, 3HATH
CBOMCTBA JBUKECHUH;

BBITIOJTHATh HM300paKEHUST MHOTOTPAHHUKOB MW TEJ BpalleHUS NpH TapauieIbHOM
MEePEeHOCe, IEHTPATLHON CHMMETPHUH, 3EPKAITBHONH CHMMETPUHU, MPHU IMOBOPOTE BOKPYT
MIPSIMOM, TIPe0Opa30BaHus 10I00HS;

CTPOUTH CEYEHHUS] MHOTOTPAaHHUKOB U TEJl BpAIllEHUS: CEUEHUs IMIIMHIpA (TapauieTbHO U
MEPIEeHIUKYIIPHO OCH), CEYeHHUS KOHyca (TapasuielbHble OCHOBAHHIO M TPOXOJSIINE
4yepes BEepIINHY), CEUCHHUS 11apa;

WCIIOJIb30BAaTh METOJBI TIOCTPOCHHS CEUEHUH: METOJl CJIeIOB, METOJl BHYTPEHHETO
MIPOEKTUPOBAHMSI, METO]T IEPEHOCA CEKYIIEeH MIOCKOCTH;

JIOKa3bIBaTh T€OMETPHUYCCKHIE YTBEPKICHHUS,

MPUMEHITh TreoMeTpuueckue (akThl ISl  PEIIeHUs CTePeOMETPUYECKUX  3ajad,
MPENIOIaraloINX HECKOJbKO IIIaroB PEIIeHUs, €CJIM YCIOBHUS TPUMEHEHUS 3a/JaHbl B
SIBHOU U HEesIBHOU (hopme;

pemats 3ajauyd Ha JOKa3aTeNbCTBO MAaTeMaTUYECKUX OTHOIIEHHH U HaxOXKICHHE
reOMETPUUYECKUX BEJIUYUH;

MPUMEHSTh MPOTpaMMHBIE CPENICTBA U BJIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHUCTEMBI IpPH
pEILIeHNN CTePEOMETPUYECKHUX 3a/1ay;



MIPUMEHATH MOJYYCHHbIC 3HAHUS HA MPAKTHKE: CPAaBHUBATh, aHAJIU3UPOBATh U OLICHUBATh
peanbHble CUTYallMH, IPUMEHATh M3YYEHHbIEC IOHATHS, TEOPEMBI, CBOMCTBA B IPOLECCE
MOMCKA pELICHUS MaTeMaTudeckd CGHOpPMYIMPOBAHHON MPOOJIEMBI, MOJAEIUPOBATH
peaJIbHbIE CHUTyallUM Ha $3bIKE TI'E€OMETPHUM, HCCIIEI0BaTh IOCTPOEHHBIE MOJEIU C
HCIOJIb30BAHUEM T'€OMETPUYECKUX IOHATHM M TEOpeM, ammapara aiareOpsl, pelarb
MPAaKTUYECKHUE 33]]a4H, CBSI3aHHbIE C HAXOKIECHUEM I€OMETPUUYECKUX BEJINYUH;

MMETh MpEeACTaBICHUSI 00 OCHOBHBIX 3Tamax pa3BUTHS F€OMETPHHM KaK COCTaBHOW 4acTu
(dbyH1aMeHTa pa3BUTHSI TEXHOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
n/n MPOrpaMmbl Bcero Kontpoapueie  Ipakruueckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 BBenenue B ctepeoMeTpuio 23 1
9 B3anMHOE pacnosiokeHue NpsiMbIX B 6 1
POCTPAHCTBE
3 [TapannensHOCTh MPSAMBIX M TUIOCKOCTEH B 3
NPOCTPAHCTBE
4 [eprieHAUKYIAPHOCTH MPSMBIX U o5
IUIOCKOCTEH B MPOCTPAHCTBE
VYTl ¥ paccTosHUS 16 1
MHororpanHuKu 7 1
BexTops! B mpocTpaHcTBE 12
8 HOBTOPCHI/IG, 0000I1IeHNe U cUcTeMaTH3alus 5 )
3HAaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM undposbie
Ne n/n P Kontpoabnbsie  IIpakTuueckue (uidpp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 AHanuThueckas reoMeTpust 15 1
I1 600
) OBTOpeHHE, 000 I_ueHI:Ie u 15 1
cucTeMaTu3aIus 3HaHUI
O0bEM MHOTOTpAaHHUKA 17 1
Tena Bpaienus 24 1
5 [Tnomaau moBEpXHOCTH U 00BEMBI 9 1
KPYTJIBIX TET
6 JBro>keHus 5 1
7 [ToBTOpenue, o6odIIeHNE 1 17 5
cHUcTeMaTU3alus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 8 0




INOYPOYHOE IIJTAHUPOBAHUE
10 KUIACC

Ne
n/n

Tema ypoka

OcHoBHbIE TIpaBHJIa H300pKEHUS HA
PHUCYHKE IJIOCKOCTH, MTapaJUICIbHBIX IPSIMBIX
(OTpe3KOB), cepeAHBI OTPE3Ka

KoaudecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

JIEeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[ToHATHS cTepeomMeTpHun: TOUYKA, IIpsAMasd,
IUIOCKOCTh, MPOCTPAHCTBO. OCHOBHBIE
npaBuiia H300paKCHUS HAa PUCYHKE
TUIOCKOCTH, MapaJlICIbHBIX TPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

IlonsTns: NnepeceKarommecs mI0CKOCTH,
nepecekarommecsa npamMasa 1 rmiI0CKOCTb,
MOJIYIIPOCTPAHCTBO

[onsaTus: mepecekarmuecs MIOCKOCTH,
NepeceKaroIInecs MpsiMasi ¥ TUIOCKOCTh;
MIOJTyIIPOCTPAHCTBO

MHororpaHHUKH, H300paKeHUE TMPOCTEUIITNX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIINX 00OHEKTOB
MHororpaHHUKH, H300paskeHHe TPOCTEHIINX
MPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIMIUX 00BEKTOB




AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
cienctBus u3 HUX. CrocoOsbl 3a1aHus
IPSIMBIX U IIJIOCKOCTEHN B IIPOCTPAHCTBE.
O0603HaueHus NPSAMBIX U IIOCKOCTEH

10

N306paxkenue ceueHuii nupamuabl, Kyda u
IPU3MBI, KOTOPBIE MPOXOAST Yepe3 ux péopa.
N300pakeHue nepeceueHus moyyeHHbIX
iockocTeil. PackpaimBanyue NoCTpOSHHbIX
CEUEHHH pa3HbIMU LIBETAMU

11

N3o06paxkenue ceueHnii nupamuabl, Kyda u
IPU3MBI, KOTOPbIE IPOXOAST yepe3 ux péopa.
N300pakeHne nepeceueHus MoIy4eHHbIX
IUIOCKOCTEN. PackpanBaHue MOCTPOECHHBIX
CEUYEHNI Pa3HBIMU LIBETAMHU

12

13

N3o06paxkenue ceueHunit nupamuabl, Kyoa u
IPU3MBI, KOTOPbIE TPOXOAST yepe3 ux p&opa.
N300pakeHne nepeceueHus mory4eHHbIX
I10cKocTel. PackpamBaHue MoCTpOEHHBIX
CEYEHUI Pa3HBIMU IIBETAMU

N306paxeHue cedeHuit mupamMmuibl, Kyoa u
IPU3MBI, KOTOPBIE MIPOXOAST Yepe3 ux peopa.
N3o6pakenue nepeceyeHus MoTy4eHHBIX
II0CKOCTEH. PackpanBaHue MoCcTpOEeHHBIX




14

CEUYEHUM pa3HbIMU LIBETAMU

Merton ciaenoB il TOCTPOCHUS CEUCHMI

15

Mertopa cieoB Uit HOCTPOCHUS CEUSHHIH.
CBolicTBa niepece4eHnil PSIMbIX U
IIJIOCKOCTEMN

16

17

18

19

20

21

Mertopa cieoB Uit HOCTPOCHUS CEUCHHI.
CBolicTBa niepece4eHnii MpsIMbIX U
IUIOCKOCTER

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha p&bpax. Cozmanue
BBIHOCHBIX YEPTEKEHN U 3alIUCh 1IAr0B
MIOCTPOEHUSA

[TocTpoenue ceuenuii B nupamue, Kyoe mo
TpéM TouKkaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEKEU U 3alIUCh LIaroB
IIOCTPOCHHUS

[TocTpoenue ceuenuii B nupamue, Kyoe mo
TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alKCh 11aroB
IIOCTPOCHHUS

[Toctpoenue cedenuii B mupamuze, Kyoe mno
TpéM ToUKaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh LI1aroB
[IOCTPOEHUS

[ToBTOpenue mianumerpun: Teopema o
MPOMOPLUOHANLHBIX 0Tpe3kax. [logobue




22

23

TPEYTOJIbHUKOB
[ToBTOpenue mianumerpun: Teopema
Menenas. Pacuersl B ceUeHUSIX Ha
BBIHOCHBIX YepTexkax. Mcropus pa3Butus
MJIAHUMETPUHU U CTEPEOMETPUU

KoHnTtponbHas pabora "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOE pacnosiokeHue NpsiMbIX B
npoctpadcTBe. CKpeLIMBAIOIUECS IPSIMBIE.
[Ipu3HaKy CKpEIMBAOIINXCS TPSMBIX.
[TapannensHble IpsiMbIE B IPOCTPAHCTBE

25

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM NapajuieIbHOMN
JTAaHHOW MPSIMOM, TPOXOJAIIEN YEPE3 TOUKY
IIPOCTPAHCTBA U HE JIEKAILEH HA JaHHOU
npsAMOM. JIlemma o nepeceyeHun
MapaJuIebHbIX NPSIMBIX INIOCKOCTHIO

26

[TapamiensHOCTB Tpex MpsiMbIX. Teopema o
TpEX MapajuIeNbHBIX NPsAMBIX. Teopema o
CKPELIUBAIOIINXCS MPSAMBIX

27

[TapannensHoe nmpoekTupoBanre. OCHOBHbBIE
CBOICTBa MapaylIeIbHOTO MPOEKTUPOBAHUS.
N3o06paxenue pa3Hbix GUryp B
HapaJyIeIbHON MPOEKIINH

28

lentpanpHas mpoekuus. Yromi ¢
COHANPABJICHHBIMA CTOPOHAMHM. YTOJI MEKIY
IPSIMBIMU




29

3ajgauu Ha JOKa3aTeNbCTBO U UCCIIEN0BaHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM NPSMBIX B
IIPOCTPAHCTBE

30

[ToHsTHS: MapamIeIbHOCTh MPSIMON 1
IUIOCKOCTH B npocTpaHcTse. [Ipu3nak
[apajuIeIbHOCTH MIPSIMON U TNIOCKOCTH.
CaolicTBa napauieaIbHOCTU IPSIMON U
IJIOCKOCTH

31

32

33

34

['eomeTpHuUecKre 3ajauu Ha BHIYMCIICHUE U
JI0Ka3aTeNbCTBO, CBSI3AHHBIC C
NnapajiCJIbHOCTBIO MMPAMBIX U IIOCKOCTEH B
HPOCTPAHCTBE

[TocTpoenue ceueHus, TPOXOASILIETO Yepes3
JAHHYIO MIPSMYIO Ha YepTEekKe U
MapajuieIbHOTO IPYyroM npsamoi. Pacuér
OTHOUIEHUI

[TapannensHas npoekuys, NPUMEHEHUE JUIs
HOCTPOCHMS ceueHul Kyba n
napautenenunena. CpoicTsa
napajuieJienune1a u Ipu3Mbl

HapanneanLIe IIJIOCKOCTH. HpI/IBHaKI/I
NnapajiCJIbHOCTH ABYX ILIOCKOCTEH

35

Teopema 0 mapaieIbHOCTH U
CANMHCTBCHHOCTH ITJIOCKOCTH, HpOXO}ISIHIGfI
yepe3 TOUKY, He MPUHAIIEKAILYIO TAaHHON
MIJIOCKOCTH U CJIEJCTBUS U3 HEE

36

CaolicTBa napasuieabHbIX MIOCKOCTEN: 0




napajjiejIbHOCTH IPSMBIX IIEPECEUYECHHUS IPU
MNEPCCCUCHNU ABYX IapalJICIIbHBIX
IIJIOCKOCTEN TpeThen

37

CBoiicTBa mapaJlJICIbHBIX IJIOCKOCTEH: 00
OTpe3Kax NapalyIeIbHBIX MPSIMBIX,
3aKJIFOUEHHBIX MEXKTy MapajuieIbHbIMUA
MJIOCKOCTSIMU; O TIEPECEYCHUU TIPSIMOI C
JBYMSI TTapaJUIeTbHBIMU TJIOCKOCTSIMHU

38

39

[ToBTopenue: Teopema Iludaropa Ha
IIJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYroJIbHUKA

40

CaolicTBa Ky0a U IPSIMOYTOJIBHOTO
napaenenunesa

41

42

Brruucnenue 1yMH 0Tpe3KOB B KyOe U
IPSIMOYTOJILHOM Mapajuieenuree

[TepnieHIUKYIAPHOCTD MPSIMON U IUNIOCKOCTH.
[Tpu3HaK neprneHAUKYISpHOCTH MPSIMOH U
IJIOCKOCTH

43

[IeprieHAMKyYIAPHOCTD NMPSMOMN U IIIIOCKOCTH.
[Ipu3Hak nepneHANKYIIPHOCTH IPSIMON U
IIJIOCKOCTH

44

Teopema o CyllIeCTBOBAHUU U
€MHCTBEHHOCTH IPSIMOM, MPOXOAAIIEH
4yepe3 TOUKY IIPOCTPAHCTBA U
NEPIEHANKYIISIPHON K IIIOCKOCTH




[IimockocTH U NepHeHIUKYIIPHbIE UM

45 npsIMbIe B MHOTOI'paHHHKaX

46 [TnockocTy U nepreHANKyIIpHbIE UM
IpsIMble B MHOT'OI'paHHHMKaX

47 [eprienaukynsap u HakiaoHHas. [Toctpoenue
HEepHEHINKYIIApa U3 TOUKU Ha MPSIMYIO

48 [eprienaukymnsap u HakinoHHast. [Toctpoenue
NEepIEHINKYIISpa U3 TOYKU Ha MPSIMYIO

49 Teopema o Tpéx neprneHAnKyIspax (mpsmas
1 oOpaTHas)

50 Teopema o Tpéx nepneHAUKyIspax (mpsmas
u oOpaTHas)

o1 VYroa Mexy CKpeluBaroMMHCS IPSIMbIMU

59 [Torck neprneHAnKyYISAPHBIX TPSIMBIX C
MOMOIIBIO IEPIEHIUKYIISPHBIX TIOCKOCTEH

53 OproroHaibHOE MPOESKTUPOBAHHE
[TocTpoenue ceuenuii Kyoa, MpU3MBI,

54 MPaBWJIBHON MUPAMHUJIBI C TTOMOIIBIO
OPTOTOHAJILHON IPOEKIINU
[TocTpoenue ceuenuii kyda, MpU3MBI,

55 NPaBUIBHOMN MUPAMUIBI C TOMOILBIO
OPTOTOHAIBHOW MPOEKIUH
CuMMeTpus B IPOCTPAHCTBE OTHOCUTEIHHO

56 iockocTH. [1nockoct cummeTpuii B
MHOT'OI'paHHHKaX

S7 [Ipu3Hak nepneHAUKyIIPHOCTH IPSIMON U




58

IJIOCKOCTH KakK CJICACTBUC CUMMETPUU

[TpaBuiibHBIE MHOTOTpaHHUKU. Pacuér
paccTOsSHUM OT TOYKHU A0 TUNIOCKOCTH

59

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
pacCTOSIHUN OT TOYKHU JO INIOCKOCTH

60

61

62

Croco0bl ONyCTUTH TEPIICHANKYIISPBI:
CUMMETpPHUSI, CABUT TOYKHU IO TapaJIeIbHOU
IPSIMOi

CnBur no HenapaJieabHOU MPAMOH,
MU3MEHEHUE PACCTOSHUM

KonTtponsHas padora "B3anmnoe

pacroIokKeHUe MPSMBIX U MIIOCKOCTE! B
npocTtpaHcTse"

63

[ToBTOpEHME: yroy Mexay NpsMbBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpeEMa
KOCHHYCOB

64

65

66

IToBTOpEHME: yrOa MEXKITY
CKpCIIUBAOINMHUCA ITPAMBIMU B
IIPOCTPAHCTBE

I'eomeTpuueckue MeTO bl BEIYUCIIEHUS YIJia
MCXKAY MPSIMBIMHA B MHOT'OI'PaAaHHUKAX

JIByrpansbiii yroa. CBOMCTBO JIMHEHHBIX
YIJIOB ABYTPAHHOIO yria

67

[TepnenaukynspHsle 1ockocTH. CBONCTBA
B3aMMHO NEPIEHIUKYISPHBIX MITOCKOCTEN




68

[Ipu3Hak nepnesauKyJISpHOCTH IUIOCKOCTEH;
TeopeMa O IPsIMO IepeceueHus IByX
IIJIOCKOCTEH MEPIEHIUKYIISPHBIX TPEThEH
IUIOCKOCTH

69

70

71

[IpsiMoyTronbHBIN Mapauienenunen; Kyo;
U3MEPEHMs], CBOMCTBA NPAMOYTOJIBHOTO
napajuleenuIe1a

Teopema 0 nuaroHanu NpsSMOYroJbHOTO
napaJuleIenuIe1a U CIEACTBUE U3 HEE
CrepeoMeTpUUEeCKHE U IIPUKIIAIHBIE 3a1a4H,
CBSI3aHHBIE CO B3aHUMHBIM PaCIOJIOKEHUEM
IPSIMBIX U IIJIOCKOCTH

72

[ToBTOpEHME: CKpENTMBAIOIIUECS MIPSMBIE,
napajuieIbHbIe TNIOCKOCTH B CTAaHIAPTHBIX
MHOTOTpaHHHKAX

73

[Tapa napannenbHbIX IJIOCKOCTEN Ha
CKPEIIMBAIOIINUXCS IPAMBIX, PACCTOSIHUE
MEX1y CKPELUBAIOIIUMUCS IPSIMBIMU B
IIPOCTBIX CUTYaIUSIX

74

75

PaccrosiHre OT TOUKH 10 TJIOCKOCTH,
paccTosiHUE OT MPSIMON 710 IIIOCKOCTH

Brluncnenue paccTosHUN MEXKIY
CKPELIUBAIOIIMMHUCS IPSIMBIMU C IIOMOIIBIO
NEPHEHAUKYJIAPHON IIIIOCKOCTH

76

TpéxrpaHHslil yroi, HEpaBeHCTBA [
TpexrpanHbix yrioB. Teopema [Tudaropa,
TEOPEMBbI KOCHHYCOB U CUHYCOB JJIs1




TPEXTPAHHOTO yIJIa

DJIeMeHTHI ChEePUIECKON TeOMETPHH:

77 1
reoie3nuecKue JMHUM Ha 3emiie

78 KonTtponbHast padota "Yrisl u paccTosiHUS " 1

79 Cucremaru3zainus 3HaHUN "MHOTOTpaHHUK U 1
€ro 3JIeMeHTH!"

80 [Tupamuga. Buael nupamun. [IpaBuibsHas 1
nupammia

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

82 [Tpsmoii napasmienenunesn, NPAMOYTOJIbHbINA 1
napajuienenunesn, Kyo

83 Beinykisle MHOrorpanauku. Teopema 1
Olinepa
Brimykisie MEOTOTpanHuKH. Teopema

84 Oiinepa. [IpaBunbHbIE U MONYTIPAaBUIIbHBIE 1
MHOTOTPaHHUKH

85 KonTponasnas padora "MHuororpaHHuku" 1

86 [ToHsiTHE BEKTOpaA Ha MJIOCKOCTHU U B 1
IPOCTPaHCTBE

87 CymMa BEKTOPOB 1

88 Pa3nocTh BekTOpOB 1

89 [IpaBuno napamnenenunena 1

90 YMHOKEHHE BEKTOpa Ha YHCIIO0 1

91 Paznoxenue BekTopa 1o 6aszucy Tpéx 1




BCKTOPOB, HC JICX)KAIIIUX B OI[HOﬁ IJIOCKOCTH

92 CkanspHo€ NMPOU3BEICHHE 1
93 Brrurcnenue yriia Mex 1y BEKTOpaMu B 1
POCTPAHCTBE
94 [Ipocrteiimme 3agaun ¢ BEKTOpaMu 1
95 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
96 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1
97 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
98 O06001eHne U cucTeMaTu3alus 3HAaHUK 1
99 O06001eHne U cucTeMaTu3alus 3HAaHUK 1
100 HroroBast KoHTpoIbHAs paboTa 1
101 Hroroas xouTpoapHas padbora 1
102 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KUIIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
JlaTa uudposbie
Nen/m Tema ypoka Kontpoabnsie IlpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTe/bHbIE
padoThI padoThI
pecypchl
1 [ToBTOpenue Temsl "KoopauHarsl BeKTOpa 1
Ha MJIOCKOCTH U B IPOCTPAHCTBE"
9 [ToBTOpenue temsl "CkasspHoe 1
IIPOU3BEICHNE BEKTOPOB"
3 [ToBTrOpenue Temsl "Bbrunciienue yria 1
MEXy BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpEHUE TeMBI "YpaBHEHHE MTPSIMOH, 1
MpoXosuIel yepes 1Be TOUKH"
5 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, 1
ypaBHEHHE IJIOCKOCTH B OTPE3Kax
5 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BekropHoe npousBeneHue 1
JInHEeNHbIE HEPABEHCTBA, JIMHEMHOE
8 ’ 1
MIPOrpaMMUpPOBaHHE
JInHENHbIE HEPABEHCTBA, JIMHEMHOE
9 ’ 1
IIPOrpaMMUPOBAaHHE
10 AHaJIUTUYECKHE METOBI pacuéra yria 1
MEXy NMPSMBIMHA B MHOTOTPaHHUKAX
11 AHanUTHUYECKHE METO/IbI pacuéTa yria 1




MCKAY IMJIIOCKOCTAMU B MHOT'OI'paHHHUKAaX

dopmysa pacCTOSHUS OT TOUKH J10

12 IJIOCKOCTH B KOOPJAWHATAX

13 HaxoxzaeHue paccTossHUI OT TOYKHU A0
IJIOCKOCTH B KyOe

14 HaxoxzaeHue paccTossHUi OT TOYKHU A0
IJIOCKOCTH B MPAaBUJILHON MUPAMUJIE

15 KontposbHas padota "AHamuTH4yeckas
reomerpus”

16 CeueHust MHOTOIPaHHUKOB: CTaH/1apTHbIE
MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAaHHUKOB: METOJ] CJIEJIOB
CeueHusi MHOTOTPaHHUKOB: CTaHIapTHBIE

18 MJIOCKOCTH, TIePECeUeHUs MPSIMBIX U
IIJIOCKOCTEN

19 [TapannenbHble MpsIMbIE U TUIOCKOCTH:
napajuieNbHbIe CeYeHUS

20 [TapannenbHble MpsIMbIE U TUIOCKOCTH:
pacy€r OTHOLIEHUM

21 [TapannensHble MPSMBIEC U TUIOCKOCTH: YTIIBI
MEXTY CKPEIUBAIOIIUMUCS TPSIMBIMU
[TepnenguKynsipHBIC TPSMBIE U TUIOCKOCTH:

99 CTaHJIaPTHBIC TAPbl MMePIICHIUKYIISPHBIX
TJIOCKOCTEH U MPSMBIX, CHMMETPHH
MHOTOTPaHHUKOB

23 [lepnieHIuKyNsipHBIE MIPSIMBIE U TUIOCKOCTH:




24

TeopeMa O TpeX NMEepHEeHIUKYISIPax

[leprnieHIuKyNSpHBIE MIPSIMbIE U TUIOCKOCTH:
BBIUMCIICHUS IJIMH B MHOTOIPaHHUKAX

25

[ToBTOpEHUE: MJIOIIA 1 MHOTOYTOJIbHUKOB,
(hOpMyIIBI IS TUTOIACH, COOOpaKeHUS
noxoous

26

27

28

29

[ToBTOpEHUE: MJIOIIAI1 MHOTOYTOJIbHUKOB,
(hOpMYIIBI IS TUTOIIACH, COOOpaKEHUS
noaoous

[ToBTOpEHUE: IO I1 MHOTOYTOJIbHUKOB,
(hOpMYIIBI IS TUTOIIACH, COOOpaKEHUS
noaoous

[Tnomaau ceyeHnit MHOrOrpaHHUKOB:
TUTOIIAIM TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUsI MOA00HS

[lmomaam ceyeHrii MHOTOrpaHHUKOB:

TIOIIAIM TOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUsI MOA00HS

30

31

32

KonTponbnas padora "[loBTopenue:
MHOTOTPaHHUKH, CEYEHUS] MHOTOTPAaHHUKOB"
O06BeéM Tena. O0BeM MPSIMOYTOIBHOTO
napajuiefenuneaa

3amaun 00 yABOEHUH Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKIUH yTia

33

CrepeomeTprdeckue 3aaqu, CBI3aHHBIE C
00BEMOM MPSAMOYTOJILHOTO




napajijiejacnuicaa

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

34 BBIYMCIICHHEM 00BEMA TPSIMOYTOJIBHOTO
napajuiefenuneaa

35 O0BEM TPSIMO TPU3MBI

36 CrepeoMeTpHUueCcKre 3a]]a9H, CBSI3aHHBIC C
BBIYHCIICHHEM 00BbEMOB TIPSIMOK TIPU3MBI

37 [Ipuknanueie 3a1a4m, CBSI3aHHBIE C 00BEMOM
MPSAMOU MPU3MBbI
Brruncnenne 00bEMOB TEIT ¢ TTIOMOIIIBIO

38 onpeaenéHHoro uurerpana. O0béM
HAKJIOHHOU MPU3MBI
Brruncnenne 00bEMOB TEIT ¢ TTIOMOIIIBIO

39 ornpeaenéHHoro uaTerpana. O0bpém
T PAMH/TBI

40 dopmyna 00béma nmupamuabl. OTHOIIEHHE
00BEMOB NUpPaMHJL ¢ OOIIUM YTIIOM

41 dopmyna 00béma mupamuabl. OTHOIIEHHE
00BEMOB MUPAMUJL C OOIIUM YTIIOM

42 CrepeoMeTpHUeCKUe 3a]1a9, CBI3aHHBIC C
00BEMaMK HAKJIIOHHOW MTPU3MBI

43 CrepeoMeTpHUuecKre 3a7a4u, CBI3aHHBIE C
o0BEMaMK MUPaMUIbI
[Tpuknanueie 3ana4yn mo Teme "OOBEMBI

44 Ten", CBI3aHHbIE C 00BEMOM HAKIIOHHOM

IIPHU3MBbI




[Mpuknanueie 3ana4n mo Teme "OOBEMBI

45 Ten", CBs3aHHbIE ¢ 00BEMOM MTUPAMHUIBI

46 [Ipumenenune 00bEMOB. BeruncieHue
paccTostHUS 10 IIIOCKOCTH

47 KonTponbras padota "O0béM
MHOTOrpaHHUKa"
Hunuuapudeckasi TOBEPXHOCTb,

48 o0pa3yroIIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Hunuuap. [psmoit KpyroBoi HUIMHAP.
[1nomane MOBEpXHOCTH HUIUHAPA

50 Konunyeckast moBepXxHOCTh, 00pa3yroIiue
KOHMYECKOU noBepxHocTu. Konyc

51 CeueHune KOHYyca TJIOCKOCTHIO,
MapajuieIbHOM TNIOCKOCTH OCHOBAHUS

52 YceuéHnblil konyc. M300paxeHne KOHyCOB
U YCEUYEHHBIX KOHYCOB

53 [Tnomans 60kO0BOM MOBEPXHOCTH U MOJHOM
MMOBEPXHOCTU KOHYCa

54 [Tnomans 60KOBOI MOBEPXHOCTH U MOTHOM
MMOBEPXHOCTU KOHYCa
CrepeomeTpuueckue 3aauu Ha

55 JI0Ka3aTeJIbCTBO U BHIYMCIICHHE,
MMOCTPOCHUEM CEUEHU MUITUHIPA, KOHyCa

56 CrepeomeTpuueckue 3aauu Ha

A0Ka3aTCJIbCTBO U BBIYUCIICHUC,




IMOCTPOEHUEM CEUEHUM LWIJIMH]IPA, KOHYCa

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

57
WIMHAPOM

58 [TpuknaaHble 3a1a9u, CBI3aHHBIE C
[WIAHIPOM

59 Cdepa u map
[epeceuenue cepbl 1 M1apa ¢ MIOCKOCTHIO.

60 Kacanwue mapa u cdepsl minockocTsro. Bua u
n300pakeHHe 1apa
[lepeceuenue cepbl U MIapa ¢ IOCKOCTHIO.

61 Kacanwue mapa u cdepsl minockocTsro. Bua u
n300pakeHue 1apa

62 VYpasaenne chepsl. [Lomans chepsr u eé
yacTen

63 Cummerpus chepsl 1 mapa
CrepeomeTpuueckue 3aa4 Ha

64 JI0Ka3aTeNbCTBO U BBIYUCIICHUE, CBSI3aHHBIC
co cdepoii u mapom, MOCTPOSHUEM UX
CEUEHHH MIOCKOCTBIO
CrepeomeTpuueckue 3aa4u Ha

65 JI0Ka3aTeIbCTBO U BEIYUCIICHHE, CBI3aHHBIE
co cdepoii u mapom, MOCTPOSHUEM UX
CEYEHHH TIOCKOCTHIO

66 [Ipuknagueie 3a1a4n, CBsI3aHHBIE CO cpepoit
Y TI1apoM

67 [ToBTOpEHME: OKPYKHOCTH Ha TIIOCKOCTH,




BBIYHUCJICHHUA B Opr)KHOCTI/I, CTaHI[apTHBIC
og00ust

Pazauunsie KOM6I/IHaI_II/II/I TCJI BpalliCHUA U

08 MHOTOTPaHHUKOB

69 3anauu o teme "Tena v MOBEPXHOCTH
BpaieHus"

70 3anauu o teme "Tena v MOBEPXHOCTH
BparieHus"

71 KontposbHas padota "Tena u moBepXHOCTH
BpaieHus"

79 O0béM mmmrHIpa. Teopema 06 00béMe
MPSIMOTO LUJIMH]IpA

73 Brruncnenne 00bEMOB TEIT ¢ TTIOMOIIIBIO
onpenenéHHoro uaTerpaita. O0béM KoHyca

74 [Tnomaau 60KOBOM U MOTHON MOBEPXHOCTH
KOHYyca

75 CrepeomeTpuyuecKue 3a1a4u, CBsI3aHHbBIE C
BBIUHCIICHHEM 00bEMOB IIMIIMH/PA, KOHYCA

76 [Tpuknanueie 3agaun o teme "OOBEMBI
TIJTOIAIM TTIOBEpXHOCTEN Ten"
O06BEM mapa u mapoBoro cekropa. Teopema
00 o0Béme mapa. [Tnomans chepsi.

77 CrepeomeTpHuuecKkue 3aJauu, CBsI3aHHbIE C
BBIYUCIICHHEM 00BEMOB T1apa, IMapoBOTO
CEerMeHTa | IMIapOBOTO CEKTOPa

78 [Tpuknanueie 3ana4n mo Teme "OOBEMBI




Ten", CBA3aHHBIE C 00BEMOM IIapa U
iomaapio cepbl. COOTHOMICHUS MEXKTY
IUIOMIA/ISIMH TTOBEPXHOCTEH U 00BhEMaMHU
MOIOOHBIX Te

79

[TogoOHEbIe Tena B MPOCTPAHCTBE.
N3menenne o6nEma mpu moo0uu.
CrepeoMeTpHUyecKHe 3aauu, CBI3aHHBIE C
BBIUUCIIEHEM 00BEMOB TEIl | TIOMIACH
MOBEPXHOCTEH

80

81

82

Kontponbnas padota "[1nomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

JIBmxenust npoctpancTBa. OToOpaskeHusl.
JIBu>keHust u paBeHCcTBO Guryp. O0miue
CBOMCTBA JBUKECHUU

Buel 1BukeHunii: napauiesbHbIN EPEHOC,
LICHTPAJIbHAS CUMMETPUS, 3€pKajIbHAs
CUMMETPHUS, TIOBOPOT BOKPYT NMPSIMOI

83

[IpeobpazoBanus nomoodus. [Ipsamas u chepa
Ditnepa

84

85

FCOMeTpI/I‘{eCKI/IC 3ala4i Ha IIPUMCHCHUC
JABUOKCHU S

KonrtponbHas pabota "BekTops! B
npocTpaHcTae”

86

O6o0maromiee moBTopeHue 11 moHITHI 1
MeToA0B Kypca reomerpun 10—11 knaccos,
cucteMaTtuzanus 3Hannii: "[lapamiensHOCTh
MPSIMBIX | MJIOCKOCTEH B MpOCTpaHCTBE"




87

O6o6matomee moBropenue 11 nonsruii u
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cUCTeMaTu3anus 3HaHui: "BekTopsl B
npoctpaHctae"

88

Ob6o6maromee nosropenue 11 noHsATUH U
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cUCTeMaTu3auus 3HaHuii: "BekTopbl B
npocrpaHcrae”

89

90

91

92

93

O6o0maromee moBTopeHue 11 MOHITHI 1
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucremaTusaius 3Hanuii: "O0bem
MHOroOrpaHHuka"

O6o6maromee moBTopeHue 11 MOHITHI 1
MeTOoJ10B Kypca reomerpun 10-11 knaccos,
cucreMaru3anusa 3HaHui: "O0beM
MHOroOrpaHHuka"

Oo6o06muaromiee noTopeHue 11 noHATHH U
MeTOoJ10B Kypca reomerpun 10-11 xnaccos,
cucreMmarusanus 3HaHui: "Ilnomanu
MTOBEPXHOCTU U 00BEMBI KPYTJIbIX Ten"
Oo6o06muaromiee noTopeHue 11 noHATUH U
MeToJ10B Kypca reomerpun 10-11 knaccos,
cucreMmarusanus 3HaHui: "Ilnomanu
MTOBEPXHOCTU U 00BEMBI KPYTJIbIX Ten"

Hrorosas KOHTPOJIbHAA pa60Ta

94

WroroBas koHTpoJsibHas paboTa




95

96

97

[ToBTOpeHME, 0000IIEHNE U CHUCTEMATH3AIUS
3HAHUU

HcTopust pa3BUTHS CTEPEOMETPHUH KaK
HayKH U € poJib B pa3BUTUU COBPEMEHHBIX
WHXXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUHN

HcTopust pa3BUTHS CTEpPEOMETPUH KaK

HAayYKHU U et POJib B pa3BUTHUH COBPECMCHHBIX
HHXCHCPHBIX 1 KOMIIbIOTCPHBIX TEXHOJIOTHI

98

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAayKHU U €€ pojib B PA3BUTHH COBPEMEHHBIX
HUHXEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUN

99

Hcropus pa3sBUTHS CTEPEOMETPUM KAK
HAyKU U €€ pojib B PA3BUTHH COBPEMEHHBIX
VMHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUHI

100

101

102

I/ICTOpI/IH Pa3BUTHA CTCPECOMCTPUN KaK
HAayYKH U e€ POJIb B pa3BUTHU COBPEMECHHBIX
HWHXXCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTHi1

I/ICTOpI/IH Pa3BUTHA CTCPEOMCTPUU KaK
HAayYKHU U ec POJIb B pa3BUTHU COBPEMCHHBIX
HHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHI

WcTopus pa3BUTHS CTEpEOMETPHUH KaK
HayKH U €€ poJib B pa3BUTUH COBPEMEHHBIX
MHXEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHH

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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