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INOACHUTEJIBHASA 3AIINCKA

['eomerpus sBIsETCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro O0IIero
0o0pa3oBaHus, TaKk Kak 00ecrieunBaeT BO3MOKHOCTh U3Y4EHUS AUCHUIUINH €CTECTBEHHO-HAyYHOU
HAIPaBJIEHHOCTU U IPEAMETOB I'yMaHUTapHOro LuKia. [I0CKOIBKY JIOTMUECKOE MBILUIEHUE,
dopmupyeMoe Ipu M3Yy4eHUU OOYyYarOIIMMUCS TMOHATUMHBIX OCHOB TI'€OMETpUH, IpHU
JI0KAa3aTeIbCTBE TEOPEM M IIOCTPOEHMM LENOYKU JIOTMUECKUX YTBEP)KIACHUH IpU pelIeHUn
FEOMETPUYECKHUX 3aad, YMEHHE BBIABUIaTb M OINPOBEPraTbh THUIOTE3bl HENOCPEICTBEHHO
UCTIOJIB3YIOTCS TIPU PEIICHUH 3a]lad €CTeCTBEHHO-HAYYHOTO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3aja4.

Ilens ocBoeHus mporpaMmsel yueOHOro kypca «I'eomerpusi» Ha yrilyOJIEHHOM ypOBHE —
pasBUTHE WHIMBHIYaJIbHBIX CIIOCOOHOCTEH OOy4aromMXCsl TMPU U3YYCHHH TE€OMETPUH, Kak
COCTaBJIAIOLIEH HpeaMeTHOH obOnactu «MaremaTnka M MHQOpPMATHKa» 4Yepe3 obecrneueHue
BO3MOXXHOCTH TPUOOPETEHHsI M HUCIOJIb30BaHUS Oosee IIyOOKMX TeOMETPUYECKHX 3HAHUU U
JecTBUH, crieln(UYHBIX I€OMETPUHM, U HEOOXOAMMBIX [UIS YCIEUIHOTO MpOo(eCcCHOHAIBLHOIO
00pa30BaHUs, CBSI3aHHOTO C UCIIOJb30BAaHUEM MaTEMAaTUKH.

[TpropuTeTHBIMHU 3a/la4aMu Kypca F€OMETPUU Ha YTiayOJIEHHOM YPOBHE, pPaCIIUPSIFOIIUMU
Y YCUJIMBAIOUIMMU Kypc 0a30BOTr0 YpOBHSI, SABJISIOTCS:

pacllUpeHHe MPEACTABIECHUS O TEOMETPUM KakK YacTH MHUPOBOM KYIbTYpbl U
(dbopMHUpOBaHKE OCO3HAHUS B3aUMOCBSA3H T'€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMHpoBaHHE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak O BaXKHEHIIMX
MaTeMaTUYeCKUX MOJENAX, IIO3BOJISIIOIIMX OMNMCHIBaTh W H3ydaTh pa3Hble  SIBJICHUS
OKpY’KalOIIEero MMUpa, 3HaHHe NOHATHHHOro amnmapara 1o pasaeny «Crepeomerpus» yueOHOro
Kypca reOMeTpHH;

(dbopMHpoBaHHE YMEHMsI BJIa/IeTh OCHOBHBIMM MOHATUSAMHU O MPOCTPAHCTBEHHBIX (pUrypax
U UX OCHOBHBIMU CBOWCTBAaMH, 3HAHHE TeopeM, (POpMyd U yYMEHUE HX NPUMEHATh, YMEHHS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHAAPTHBIE CLIOCOOBI PELICHUS 3a/1ay;

(GopMUpOBaHHE YMEHMsI paclO3HaBaTh Ha YEPTEkKaX, MOAEIAX M B pPEaJbHOM MHUpPE
MHOTOTPaHHMKH U Te€Jla BPALleHUsI, KOHCTPYUPOBAaTh T€OMETPUUECKUE MOJEIIN;

dbopMupoBanue NOHMMaHUS  BO3MOXKHOCTHU aKCHOMaTHYECKOTO MIOCTPOCHHUS
MaTeMaTHYeCKUX TeopHil, (opMuUpOBaHHE MOHHMAHHs POJM AKCMOMATHUKM IPHU IPOBEICHUU
pacCyXIeHHUI;

dopMHpoBaHHE YMEHHs BIaJE€Th METOJAMH JI0OKa3aTeIbCTB M aJITOPUTMOB pEIICHUS,
YMEHMSI MX TPUMEHATh, MPOBOJUTH JIOKa3aTelIbHBIE PACCY)KIEHUS B XOJAE pEeIlIeHUs
CTEpEOMETPUYECKUX 337ad M 3aJad C [PaKTUYECKUM CoJlep’KaHueM, (OpMHpPOBAHUE
NPEJCTaBICHUsT O HEOOXOJUMOCTH JIOKa3aTeIbCTB MPU OOOCHOBAaHMM MaTEMaTHUYECKHUX
YTBEPKACHUM U POJIM AKCHOMATUKH B ITPOBEEHUM I€yKTUBHBIX PACCYyXICHU;

pa3BUTHE U COBEPILIEHCTBOBAHME WHTEUIEKTYAIbHBIX M TBOPYECKUX CIOCOOHOCTEH
o0yJaroImuxcs, MO3HABATEIILHOM AKTUBHOCTH, WCCIIEAOBATEIbCKUX YMEHUH, KPUTHYHOCTH
MBIIUIEHUS], UHTEpEca K U3YYEHUIO T€OMETPUH;

¢dopmupoBaHrue (YHKIMOHAIBHOW T'PaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHU: YMEHUS
pacro3HaBaTh TMPOSIBICHHUS T€OMETPUUECKUX TOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peabHBIX JKU3HEHHBIX CUTYAIMSX W MPU U3YUYEHHUH JIPYTUX YUeOHBIX MPEIMETOB, MPOSBICHUS
3aBHCHUMOCTEHl M 3aKOHOMEpPHOCTEW, MOJEIMPOBAaHUS pEAIbHBIX CHUTYyallli, HCCIeI0BaHuUs
IIOCTPOEHHBIX MOJIEJIEN, NHTEPIPETALIH [TOJIyYEHHBIX PE3YJIbTaTOB.

OCHOBHBIMHU COZIEpKATETIbHBIMU JIMHUSIMU ydyeOHoro kypca «l'eomerpusi» B 10-11
Kjaccax ABisAOTCs: «IIpsiMBle M IUIOCKOCTH B NPOCTPAaHCTBE», «MHororpaHHuku», «Tena
BpallleHus», «BEKTOpbI M KOOPAWHATHI B TPOCTPAHCTBEY, «J/BHKEHNS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo @I'OC COO tpeboBaHHE «yMETh ONEPUPOBATH MOHATUAMUY,
pEeBaHTHBIMHU T€OMETPHUH Ha yriIyOn€éHHOM ypoBHE 00yueHus B 10—11 kmaccax, OTHOCUTCS KO
BCEM COJIepXKATeNbHbIM JIMHUSAM y4eOHOro Kypca, a (OpPMHpPOBAHUE JIOIMYECKHX YMEHUH



pacripeniesiieTcsi He TOJBKO 10 COJCpXKATeNbHbIM JIMHUSAM, HO W IO ToaaM OOyueHHs.
Copepxanue o00pa3oBaHHs, COOTBETCTBYIOIIEE NPEIAMETHBIM  pe3yjabTaTaM  OCBOCHHS
@DenepanbHOil pabodel MporpamMMbl, pacipeAeIEHHBIM 10 ToAaM 00ydeHUs, CTPYKTYpHUPOBaHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPUHLHUIHUAIBHBIM BOIpOcaM oOydaromuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO I03BOJISIET OPraHU30BaTh OBJIAJIEHUE T'€OMETPUUYECKUMU
MNOHATUSIMM U HABBIKAMHU IIOCJIEIOBATEIbHO M IOCTYIATENbHO, C COOJIIOJICHUEM MpPUHIUIA
PEEMCTBEHHOCTH, a HOBBIC 3HAaHUS BKJIIOYaTh B OOLIYI0 CHCTEMY TI'€OMETPUYECKHUX
MpEeJICTaBICHUI O0yJarouxcs, paciupss U yriyonsis e€, oOpazysl MpoYHble MHOXKECTBEHHbBIE
CBSI3H.

[lepexon K U3y4EHHUIO T€OMETPUH Ha YIIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3nath ycnoBuA ansd  guddepeHnranuu  oO0yueHHs, MOCTPOCHHS WHIUBUAYATbHBIX
o0pa3oBaTeNbHbIX HporpammMm, O0OeclneyuTh yYriayOn€HHOE M3yYeHHUE TEOMETPUHM  Kak
COCTaBIIAIONIECH yueOHOTO penMeTa «MaremaTrukay;,

MOJTOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUs MaTeMaTHUKU C Y4€TOM BbIOOpa
Oynymeit npodeccuu, odecrieunBas MPEEMCTBEHHOCTh MEXAY OOmUM U MpodecCruOHAIBHBIM
o0pazoBaHHEM.

Ha wusyuenune yuebHOro xypca «l'eomerpusi» Ha yriayOnéHHoOM ypoBHe orBoauTtcs 204
yaca: B 10 kimacce — 102 ygaca (3 yaca B Henento), B 11 kmacce — 102 yaca (3 yaca B HeeImo).



COJAEP/KAHUE OBYYEHUA
10 KUIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUA CTEpeOMETpUH. Touka, npsmasi, INIOCKOCTb, MPocTpaHcTBo. Ilonarue
00 aKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUHU U CIIEJICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECs, MTapaJICIbHbIE U
cKpeluBaromyecs npsamsele. [IpuzHaku ckpemuBaronmxcs npsameix. [lapamienbHOCTh NPAMBIX U
IUIOCKOCTEM B NMPOCTPAHCTBE: MapajulelbHbIE NPSIMbIE B IPOCTPAHCTBE, MApalIEIbHOCTh TPEX
IPSAMBIX, ApaJUICIBbHOCTh NPSAMOM M INIOCKOCTH. [lapayuiennbHOE W LEHTpaIbHOE
IPOEKTHpPOBaHue, n3odpaxxenue ¢puryp. OCHOBHbIE CBOMCTBA MapajIeIbHOTO NIPOEKTUPOBAHMUS.
N300paxkenne ¢uryp B napamiesIbHOM MPOCSKIMU. YTIIbI C COHANPABICHHBIMUA CTOPOHAMH, YTOJI
MEXy IPSAMBIMU B IPOCTpaHCTBE. [lapamienbHOCTh IIOCKOCTEH: IapasuleabHbIe INIOCKOCTH,
CBOICTBA MapayIeNbHBIX TIocKocTel. [IpocTeiimme npocTpaHCTBEeHHBIE (PUTYPBI Ha TIOCKOCTH:
TETPadp, NapajuleIeuIe], IOCTPOCHUE CEUECHUM.

IlepneHgUKyISIpHOCTE  IPSAMOM M IUIOCKOCTH:  IEPIEHIUKYJSPHBIE IPSIMBIE B
IIPOCTPAHCTBE, MpsAMBbIE NapauIeIbHBIE M IEPHEHIUKYIAPHbIE K IUIOCKOCTH, IPU3HAK
NEePHNEHAUKYJIIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O IMpsAMON NEpPHEHAUKYJISIPHON
IUIOCKOCTH. OpTOroHanbHOE MPOEKTUpOBaHUE. [lepneHauKynsap U HaKIOHHBIE: PAaCCTOSIHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSIHHAE OT MPSIMOM 10 TUIOCKOCTH, MPOEKIHS (PUTYPBI HA TIOCKOCTD.
[TeprieHAUKYIAPHOCTD TUIOCKOCTEN: IPU3HAK NEPIEHANKYISIPHOCTH ABYX IIIOcKocTel. Teopema
0 TPEX MEPHEHAUKYIAPAX.

VYTl B IPOCTPAHCTBE: YIOJI MEXAY IPSMOM U INIOCKOCTBIO, IBYTPAHHBIN YOI, TUHEHHBIN
yrosl JABYrpaHHOro yria. TpéxrpaHHblii ¥ MHOrorpaHHble yribl. CBOHCTBa IJIOCKUX YIJIOB
MHOrorpatsoro yria. CBONCTBa IJIOCKMX U JBYTPaHHBIX YIVIOB TPEXIPAHHOTO yria. TeopeMbl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHOTOrpaHHUKH

Buzasl MHOrorpaHHMKOB, pa3BEpTKa MHoOrorpaHHuka. [Ipmsma: n-yronapHas npusMma,
npsMasi U HakJIOHHas NpHU3Mbl, OOKOBas W IOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
IPSMOYTOJIBHBIA MapaJulesIeNIANel W €ro cpoWcrBa. KpaTwaiilipe Iyt HAa NOBEPXHOCTH
MHororpaHHuka. Teopema Oiinepa. IIpoctpancTBenHas Teopema Iludaropa. ITupamupma: n-
yroyibHas MUpaMuja, IpaBUibHas U yced€HHas nupaMubl. CBoiicTBa péOep U OOKOBBIX I'paHel
MpaBUIBLHON NUpamuel. [IpaBuiibHBIE MHOTNOIpaHHUKH: IpaBUIIbHAs IpU3Ma W IIpaBUIIbHAs
NUpaMuJia, MpaBUiIbHASL TPEYTOJIbHAS IUpaMUJIa U MPaBWIbHBIN TeTpasap, kyO. [IpeacraBnenue
O MPAaBWIBHBIX MHOTOI'PAaHHUKAX: OKTa’Jp, NOAEKAdAP U UKOCADIP.

Brruucnenue »1eMeHTOB MHOTOTPAaHHUKOB: p&Opa, auaroHanu, yribl. [lmomans 00koBoM
MOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU MPSAMOM NPU3MBI, IUIOLIAJb OCHOBAaHMM, Teopema O
OOKOBOM TMOBEPXHOCTH TPsAMOM mpu3Mmbl. [lnomaas OOKOBOW TMOBEPXHOCTH M TMOBEPXHOCTH
[IPaBUIBLHOM MUPAMUIBI, TEOPEMA O IUIOIIAN YCCUEHHOU MUPAMUIBI.

CumMeTpusi B IpPOCTPAHCTBE. DJIEMEHTbl CUMMETPUM MPaBUIbHBIX MHOTI'OIPAHHUKOB.
CuMmMeTpuss B TNpPaBUIBHOM MHOTIOTPAHHHUKE: CHMMETpHUS MapajlUlesIeNUIeaa, CUMMETPHS
MIPaBUJIBHBIX NIPU3M, CHMMETPHS NIPABWIIBHON TUPAMUBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

ITonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBON BEKTOP, JUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAIPABIICHHbIE U IPOTUBOIIOJIOKHO HAIIPABIICHHbIE BEKTOpBI. PaBeHCTBO
BEKTOpPOB. [I€HCTBHSI C BEKTOpAaMH: CIIOKEHUE W BBIUMTAHHE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHOXXEHHME BeKTopa Ha uncio. CBoiicTBa ciokeHus BeKTopoB. CBolicTBa
YMHO>KEHMS BEKTOpa Ha uyucio. [IoHdaTHe komIuiaHapHble BEKTOpbI. [[pU3HAaK KOMIUTAHApHOCTH
TpéXx BekTopoB. IIpaBuiio mnapamnenenunena. Teopema O pa3loKEHUM BEKTOpa IO TPEM
HEKOMIUTAaHApHbIM  BeKkTOopaM. [IpsAmoyronpHasg cucTtemMa KOOpPAMHAT B  IPOCTPAHCTBE.
Koopaunatsl BekTopa. CBA3b MeXAy KOOpAMHATAMHU BEKTOpAa M KOOPAMHATAMH TOYEK. YTOJ
Mex 1y BekTopamu. CKansipHOe MPOU3BEICHIE BEKTOPOB.



11 KJIACC

Tesa BpameHus

[ToHATHS: UWIMHAPUYECKAs IOBEPXHOCTh, KOHUYECKAash IOBEPXHOCTh, chepuyeckas
MOBEPXHOCTh, OOpa3zymoiiue mnoBepxHocTed. Tena BpalieHus:: HUIUHAP, KOHYC, YCEUEHHBIN
KOHYC, chepa, map. Bzaumnaoe pacrnonoxenue chepbl U IIOCKOCTH, KacaTelbHash IIOCKOCTh K
chepe. U300paxeHue Ten BpalleHUs Ha MIIOCKOCcTU. Pa3BépTka nunuuapa u konyca. CuMMeTpus
cdepsl U mapa.

O06BEM. OcHOBHBIE CcBOWCTBA 00BEMOB Ten. Teopema 00 00BEME MNPSIMOYTOIHHOTO
napajenenunena u cieacteus u3z He€. OO0bEM NPAMOM M HAKIOHHOM MPU3MBI, IHIUHIpPA,
nupaMuibl 1 KoHyca. O0bEM 11apa v mapoBOro CerMeHTa.

KomOunanmu Tten BpamieHuss ¥ MHOTOrpaHHUKOB. llpu3Ma, BIUCaHHas B LWJIMHAP,
onucaHHas okosio IunHApa. [lepeceuenne cdepbl u mapa ¢ miockocteio. Kacanue mapa u
cdepsl II0cKoCThI0. [IoHsATHE MHOTOTpaHHHKA, OTIMCAHHOTO OKOJIO cepsl, cepsl, BIMCaHHOU B
MHOTOTPaHHUK WM TEJIO BPALICHHUSI.

[Tnomane MOBEPXHOCTH HMWIWHApA, KOHYca, Iuiomans chepel u e€ yacteir. [logobue B
npoctpancTtBe. OTHomieHWe O00BEMOB, TMIIOMIAZE MOBEPXHOCTEH MOMOOHBIX  uryp.
[IpeoOpazoBanue mnonodOus, romorerus. PemieHue 3amad Ha IUIOCKOCTH C HCIHOJB30BaHUEM
CTEPEOMETPUIECKIX METOJIOB.

[ToctpoeHne ceyeHMI MHOTOTPAaHHUKOB U TEJI BpAIICHUSA: CEUYEHUs LWIMHApA
(mapannenbHO M TMEPIEHANKYISPHO OCH), CEUYEHHs KOHyca (mapajulelibHble OCHOBAaHUIO H
IPOXOJAIINE YEepe3 BEPIIMHY), CEYEHMsI 11apa, METOJbl ITOCTPOCHUS CEYEHMM: METOJ] CIEJOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METOJ] IIEPEHOCA CEKYILEH TIOCKOCTH.

BeKkTopbl M KOOPIAMHATHI B POCTPAHCTBE

Bektopsl B npoctpancTe. Onepanuu HaJl BeKTopaMu. BekTopHOE yMHOKEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOro yMHOXeHHUs. [IpsimoyronbHas cucremMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunatsl BekTopa. Pa3noxenue Bekropa mo 6asucy. KoopanHaTHO-BEKTOPHBIM METOH IpU
peLIeHNH TEOMETPUYECKUX 3a/1a4.

JBu:KeHUS B IPOCTPAHCTBE

JBwxkenuss mpoctpanctBa. OtoOpakenus. JIBmxeHus u paBeHCTBO ¢uryp. OO6mme
CBOICTBa JABIKEHUU. BuIbl ABMKEHHN: MapaieNbHBIA TMEpPeHoC, HEHTpaldbHash CHUMMETpHS,
3epKajibHasi CHMMETpHsI, TOBOPOT BOKPYT npsiMoil. IIpeoOpa3zoBanus noxgodus. [Ipsmas u chepa
Oiinepa.



IIVTIAHUPYEMBIE PE3YJbTATDI OCBOEHMUA YYEBHOI'O KYPCA
«'EOMETPHUSA» (YIJIYBJIEHHBIM YPOBEHb) HA YPOBHE CPEJIHEI'O
OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:knaHcKoe BOCIIUTAHUE:

Cc()OPMUPOBAHHOCTh TPAKIAHCKOW TMO3WIUU  OOYYaromIerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCUMCKOro OO0IIeCTBa, MPEACTABICHHE O MAaTeMaTHMYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUH, MPOIEAYyp TpakJaHCKOTO oOIIecTBa
(BBIOOPBI, OIMPOCHI U JAPYroe), yMEHHE B3aUMOJEWCTBOBATH C COIMAIBHBIMH WHCTUTYTaMH B
COOTBETCTBUH C UX (PYHKIMSIMHU U Ha3HAYCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OPMHPOBAHHOCTh POCCUHCKOM TPaKJAaHCKON WICHTUYHOCTHU, YBOKEHUS K MPOILIIOMY U
HACTOSIIIEMY POCCHMCKON MaTeMaTHUKH, HEHHOCTHOE OTHOLIEHHE K JOCTHIKEHUSIM POCCHUUCKHUX
MaTeMaTUKOB M POCCUMCKON MAaTeMaTHYECKOW IIKOJIbI, MCMHOJIb30BAHHE ITUX JOCTH)KECHUU B
JIPYTUX HayKax, TEXHOJIOTHUAX, cpepax SKOHOMHKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, TUUYECKOr0 MOBEACHUS, CBI3AHHOTO C NMPAKTUUYECKUM IMPUMEHEHUEM
JOCTIDKCHUN HAyKH U JACSATENBHOCTHIO YU4EHOTO, OCO3HAHWE JIMYHOIO BKJIaJa B TMOCTPOEHUE
YCTOHYHMBOTO OYIyIIEro;

4) 3cTeTHYECKOE BOCTIMTAHME:

3CTETUYECKOE  OTHOLIEHHWE K  MHUpPY, BKJIIOYas  3CTETUKY  MaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, pEUIeHWM, pacCyXIeHud, BOCIHPUUMUYUBOCTh K
MaTeMaTUYECKUM acleKTaM pa3jJuyHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocuTAHME:

c(OpMUPOBAHHOCTh YMEHHUS MPUMEHATh MATEMAaTUYECKUE 3HAHUS B UHTEpECcaxX 3J10POBOTO
u 0e3omacHoro o0pa3a >KHW3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370POBbIO (310pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PEryNsapHas (U3HUecKas aKTUBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MTPH 3aHITHIX CIIOPTHBHO-030POBUTEIHHON IEATETLHOCTBIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTh K TPY/y, OCO3HAHHUE IIEHHOCTU TPYIOTIO0US, HHTEPEC K Pa3IuYHBIM chepam
npoecCHOHANBHOM AESITeTbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSMH, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mpodeccut W pearnu30BBIBATH COOCTBEHHBIE
JKU3HEHHBIE TJIaHBl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4ecKoMy OOpa3oBaHHUIO U
caM00Opa30BaHMIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HalpaBI€HHOCTH;

7) IK0JI0rM4YecKoe BOCIIMTAHUE:

c(OpPMUPOBAHHOCTh DKOJOTUYECKOW KYNbTYpbl, TOHUMAHUE BIHUSHUS COLMATIBHO-
HSKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHUE TPHUPOJHOM M COIHMAIBHOM Cpeibl, OCO3HAHUE
I00AaNbHOTO  XapakTepa  JKOJOTHMYECKHX  MpoOJieM, OpHeHTalus Ha  [pPUMEHEHHe
MaTeMaTUYeCKUX 3HAHWUW JJIs pelieHus 3a7ad B 00JIaCTH OKPYKAIOMIEeH Cpelbl, TUIAHUPOBAHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYKAIOLIEH Cpebl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKH U OOIIECTBEHHOW MPAKTUKH, TOHUMAHUE MATEeMaTHYECKON HAyKu Kak chepbl
YeJIOBEUECKOU JIEATEbHOCTH, TANOB €€ Pa3BUTHUSI M 3HAYMMOCTH Ui pPa3BUTHUS LIMBWIM3ALUH,
OBJIQJICHHE SI3BIKOM MATEMAaTHKUA U MAaTEeMaTHYECKON KYJIbTYpPOU KaK CpPEeICTBOM IMO3HAHUS MHPA,
TOTOBHOCTb OCYHIECTBJISITh MPOEKTHYIO U MCCIIEIOBATEIbCKYIO AEATENbHOCTh UHIMBUIYAIbHO U

B TpyIIIIE.



METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eiCTBUS

Ba3oBble JJornueckue aeiicTBus:

BBISIBJISITH M XapaKTEPU30BaTh CYNICCTBCHHBIC MMPU3HAKA MAaTEMaTHYECKHMX OOBEKTOB,
MOHSATUH, OTHOIIEHWH MEXIy TMOHATHAMHU, (OPMYJIUPOBATh ONPEIACICHUS ITOHATHH,
YCTaHABIIMBATh CYIIECTBEHHBI NpPH3HAK KIACCU(PUKALUK, OCHOBAHUSA [UIsI 000OIIeHUs u
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIPUHUMATh, (HOPMYIHpPOBATh W MPEOOPA3OBBIBATH CYXKIEHUS: YTBEPAUTEIbHBIC WU
OTpHUIIATEIIbHBIE, CIMHUYHBIC, YACTHBIC M OOIIKE, YCIOBHBIC;

BBISIBJISITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOpPEUHs B (pakTax,
JNAHHBIX, HAONIOJCHHMSIX W  YTBEPXKICHHMIX, TNpeajarartb KPUTEPUU IS BBIABICHUS
3aKOHOMEPHOCTEH U IIPOTUBOPEUUL;

JienaTh BBIBOJBI C MCIOJBb30BAaHUEM 3aKOHOB JIOTHMKH, JCIYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIFOUeHHU M, YMO3aKIIFOUEHHH 110 aHAJIOTUH;

MPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTeIbCTBA MAaTEMATUUYECKUX YTBEPKACHUU (MIpsIMbIE U
OT TPOTUBHOTO), BBICTpAaUBaTh AapPryMEHTAIMIO, MPUBOAUTH MPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHHS W BHIBOJIBI;

BbIOUpaTh CcHoco® pemieHus Yy4yeOHOM 3amaud (CpaBHHBATh HECKOJIBKO BapHaHTOB
pelieHus, BBIOMpATh HaubOoNee MOAXOMANIMH C Y4ETOM CaMOCTOSTCIILHO —BBIJICICHHBIX
KPUTEPHUEB).

Ba3zoBble ncciaenoBareabCKHeE AeiicTBUA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIEN0BATENbCKUI HHCTPYMEHT MO3HAHUA, POPMYIUPOBATH
BONIPOCHI, (DUKCHPYIOIIHE MPOTUBOpEUYNE, MpoOiIeMy, yCTaHABIMBAaThH HCKOMOE W JaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIUIO, MHEHHE,

MPOBOJIUTh  CAMOCTOSITENIbHO  CIUIAHUPOBAHHBIA  DKCIIEPUMEHT, HCCJIEIOBAaHUE T10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTU4YeCKOTO OOBEKTa, SIBICHUS, IPOIIECCa, BBISIBICHUIO
3aBUCUMOCTEN MEXAy 00bEKTaMU, IBIICHUSMH, ITPOIIECCAMMU;

CaMOCTOSTENNbHO (POPMYITHUPOBATH 000OIIEHUSI U BBIBOJBI MO pE3ylbTaTaM MPOBEAEHHOTO
HaOJIOJICHUS, UCCIIEIOBAHHUS, OIICHUBATh JIOCTOBEPHOCTH MOJYYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
0000I11IEeHMI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE TMPOIIECCA, & TAKXKE BBIABUTATH MPEINOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Pabora ¢ undpopmanmeii:

BBISBJISITH JeUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI OTBETA HAa BOMPOC U IS
pelieHus 3a1a4uu;

BbIOMpaTh WHGOPMALMI0O M3 HCTOYHHUKOB  Pa3UYHBIX THUIIOB, AaHAJM3UPOBATh,
CHUCTEMAaTHU3UPOBATh W HWHTEPHPETUPOBATH HMHPOPMAIMIO PA3IMYHBIX BHJIOB U  (opm
MPE/ICTABICHHUS;

CTPYKTYpUpOBaTh  HHGOPMAIMIO, TPEACTABISATH €€ B  pa3IMUHBIX  (QopMax,
WLTIOCTPUPOBATH TpadUUeCcKH;

OIICHWBATh HAAEKHOCTh HMHPOPMAIMH TI0O CAMOCTOSTEIHLHO  C(HOPMYIHPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

O0menue:

BOCIPUHUMATh U (OPMYITUPOBATH CYXKIECHHUS B COOTBETCTBUU C YCIOBUSIMU U IIENIAMU
oOI1eHus1, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX U MUCHMEHHBIX



TCKCTAX, JaBaTb TMOJACHCHUA II0 XOAY PpCIICHHUA 3adadyu, KOMMCHTHUPOBATH HOHy‘IGHHLIﬁ
pe3yJIbTar;

B X0Jle 00CYXJeHMs 3aJaBaTh BOIPOCH! IO CYLIECTBY OOCYXIAaeMOW TEMbI, IPOOJIEMBI,
perraeMoil 3a1auu, BBICKA3bIBATh WJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOH
CYXJIEHUS C CY)KICHUSMHU JPYrUX YYaCTHHKOB JUANOra, oOHapy>KMBaTh Pa3IMuue U CXOJCTBO
HO3UIHIA, B KOPPEKTHOU popme pOpMyIHPOBATh Pa3HOTIACHS, CBOU BO3PAKCHUS;

MNpEACTaBJIATL PE3YJIbTAaThl PCHICHUA 3aadu, SKCIICPUMCHTA, HUCCICAOBAaHUA, IIPOCKTA,
CaMOCTOATENIFHO BBIOMpATh (opmar BBICTYIUICHHS C Yy4ETOM 334a4 NPE3CHTAMHA |
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHbIe YHHBepPCcAJIbHbIE YUeOHbIE 1eliCTBHS

Camoopranuszanus:

COCTaBIISITh IUIAH, AJITOPUTM pELICHHS 3a7aud, BbIOMpATh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHpPOBATh U KOPPEKTHPOBATH
BapHaHThI PEUICHH ¢ y4€TOM HOBOM MH(OPMALIUK.

CaMOKOHTPOJIb, SMOLHOHAIBHBIH HHTEJIEKT:

BJIa/IETh HaBBIKAMH TO3HABATEIBHON pe(IeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
U MBICIUTEIBHBIX TIPOLIECCOB, WX pE3yAbTaTOB, BIAAECTh CHOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOIIecca U pe3ysIbTaTa pelleHrs MaTeMaTHUeCKOH 3a1auu;

NPEIBUACTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IPH PEIICHHH 3a]a4d, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB, JAHHBIX, HAWJACHHBIX OMIMOOK,
BBISIBIICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE pe3ylbTaTa LEIH M YCIOBHUSIM, OOBICHATH HPUYUHBI
JOCTYDKEHUSI WM HEAOCTIDKEHHSI Pe3yIbTaTOB IESATEIBHOCTH, HAXOIUTh OIIMOKY, /1aBaTh
OILICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

MOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMAHIHON U WHIMBUIYaJbHOW pabOTHI MpU
pemieHNH y4eOHBIX 3aJay, MPUHAMATh LEJNb COBMECTHOH JIeSTENbHOCTH, IUIAHUPOBATH
OpraHu3allMl0 COBMECTHOM pPabOThI, paclpelensTbh BUIbl padoT, JOrOBapHBAThCs, OOCYXIATh
MIPOIIeCC U PE3YIbTaT paboThl, 00001IaTh MHEHHST HECKOJIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboThl (00CyXIeHHs, 0OMEH MHEHUH, «MO3TOBbBIE
IITYPMBI» W WHBIC), BBITIOJIHATH CBOKO 4YacTh PabOThl W KOOPAWHUPOBATH CBOM JIEHCTBHS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHMBaTh KAayeCTBO CBOETO BKJIaJa B OOLIMI MPOAYKT IO
KPUTEPHSIM, CHOPMYIMPOBAHHBIM YYaCTHUKAMH B3aNMOICHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATDBI

K xoniy 10 kiacca o0ydaromuiicss HayquTCs:

e cBOOOJHO ONEPUPOBATH OCHOBHBIMM MOHATUSIMHU CTEPEOMETPUH MIPH PEIICHUH 33134 U
MPOBEICHUN MaTEMATHIECKUX PACCYKICHHIA;

® [IPUMEHATh AKCHOMBI CTEPEOMETPUU U CJIEJICTBUS U3 HHUX IpPU pELICHUU
reOMEeTPUUECKUX 3a]1a4;

e Kiaccu(UIUPOBATh B3aUMHOE PACIIONIOKEHHE TPSMBIX B TIPOCTPAHCTBE, TUNIOCKOCTEH B
IIPOCTPAHCTBE, MPSMBIX U TUNIOCKOCTEH B IPOCTPAHCTBE;

e CcBOOOJHO ONEPUPOBATH MOHATUSAMH, CBSI3aHHBIMU C YIJIaMH B MPOCTPAHCTBE: MEXKIY
OPSMBIMU B IPOCTPAHCTBE, MEXK1Y MPSIMOM U MJIOCKOCTHIO;

e CcBOOOJIHO OTIEPHPOBATH OHSATHIMH, CBI3aHHBIMH C MHOTOT'paHHHKAMU;

e CcBOOONHO pacro3HaBaTh OCHOBHBIE BHJBI MHOTOTPAaHHHKOB (TIpM3Ma, IMHpaMuUa,
MPSIMOYTOJIBHBIN Mapaienenumnen, Kyo);

e KJaccu(UUIUpPOBaTh MHOIOI'PAHHHUKH, BEIOMpPAst OCHOBAHHUS JJISl KIACCU(PHUKAIINH;



CBOOOJHO ONEpPUPOBATH MOHITHUSMH, CBSI3aHHBIMM C CEYEHHEM MHOTOTPAHHUKOB
IIJIOCKOCTBIO;

BBINOJIHATH HapaJlJIeNIbHOE, [ICHTPAJIbHOE U OPTOrOHATILHOE MPOEKTUPOBaHKE (QUTYp Ha
TUIOCKOCTB, BBITIOJIHATH N300pakeHUs (PUTyp Ha MIOCKOCTH;

CTPOUTH CEUYEHHS MHOTOIPAHHUKOB PA3IMYHBIMU METOJAMH, BBIIOJIHATEH (BHIHOCHBIEC)
IUIOCKHE YEpPTEeKU M3 PHUCYHKOB IMPOCTHIX OOBEMHBIX (UTYp: BUI CBEpXy, COOKY,
CHU3Y;

BBIUMCIIATh IUJIOAAM TOBEPXHOCTEH MHOTOIPAaHHUKOB (Mpu3Ma, MOHpaMUia),
FEOMETPUUECKUX Tell C MpUMEHEHHEM QopMyT;

CBOOOJHO ONEpUPOBATh MOHSATHSAMU: CHUMMETPHUS B MPOCTPAHCTBE, LEHTP, OCb HU
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TUIOCKOCTh CHMMETPUU (PUTYPHI;

CBOOOJHO ONEPUPOBATH MOHATHIMH, COOTBETCTBYIOIIMMHU BEKTOpaM U KOOpAMHATAM B
IIPOCTPAHCTBE;

BBITOJIHATH IEHCTBUS HaJl BEKTOpaMU;

pemarh 3aJayd Ha JOKa3aTeIbCTBO MAaTEeMaTUYECKUX OTHOLICHHA M HaXOXICHUE
FEOMETPUYECKUX  BEJIMYMH, T[IPUMEHSISI HW3BECTHbIE METOJIbl IPU  PELICHUU
MaTeMaTUYECKUX 3a/a4 MOBBIIIEHHOT'O U BBICOKOTO YPOBHS CIOXHOCTH;

MPUMEHATH MPOCTEUIINE MPOTPAMMHBIE CPEJCTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHUCTEMBI MPU PELICHUHU CTEPEOMETPUUECKUX 3a]1a4;

U3BJIEKATD, peoOpazoBbIBaTh u UHTEPIIPETUPOBATD UH(POPMALINIO 0
IPOCTPAHCTBEHHBIX TEOMETPHUYECKUX (HUrypax, MPEICTABICHHYI0 Ha 4YepTekax |
PUCYHKaX;

IPUMEHSATh IIOJyYEHHbIE 3HAHMS Ha IPaKTUKE: CpPaBHUBATh M AHAIU3UPOBATh
peasibHblE CUTYyalluM, IPUMEHSATHh W3YYEHHbIE MOHSATHSA B IPOLECCE MOMCKA PELICHUS
MaTeMaTHU4ecku CPOpMYyITUPOBAHHOMN MPOOIIEMBI, MOJICTHUPOBATh PEAlbHBIE CUTYAI[UU
Ha S3bIKE TEOMETPUM, MCCIEA0BAaTh IIOCTPOEHHbIE MOJEIM C HCIOJIb30BAaHUEM
FEOMETPUUECKUX TMOHATHI W TeopeM, ammapara anreOpbl, peliarh NpaKTHYeCKue
3a/1a4M, CBSI3aHHBIE C HAXOKJIEHUEM I'€OMETPUUECKUX BEIUYNH;

UMETh TPEJICTaBIEHUs] 00 OCHOBHBIX JTalax pa3BUTUS T'€OMETPHUM KaK COCTaBHOM
4acTH (pyHJAaMeHTa pa3BUTHS TEXHOJIOTHA.

K xoniy 11 kiacca o0ydaromuiicss HAyquTCs:

CBOOOJTHO OMEPUPOBATh MOHATUSMH, CBA3aHHBIMU C IMJIMHAPHUYECKOW, KOHUUECKOH U
cdeprieckoil MOBEPXHOCTSIMU, OOBSICHATh CIIOCOOBI MOTY4EHUS;

ONEepUpPOBaTh MOHSTHUSMHU, CBA3AHHBIMHU C TEJIaMM BpAIIECHUS: LMIUHAPOM, KOHYCOM,
cdepoii u mapowm;

pacrno3HaBaTh Tela BpalleHus (HWIMHIpP, KOHYC, cdepa U map) U 0OBACHATH CIIOCOOBI
MOJTyYEHUS TeJl BpallleHus;

KJIaccu(UIUPOBaTh B3aUMHOE PACIOJI0KEHHUE CPephl U MITOCKOCTH;

BBIYUCIIATh BEJIUYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJl BpALICHUs, OOBEMBI U
IUIOINAAM MOBEPXHOCTEH MHOTOTPAHHUKOB M TE€J BpallleHHs, TEOMETPHUECKUX Tell C
npuMeHeHueM Gopmyi;

CBOOOJTHO OMEpPUPOBATh MOHITUSMH, CBI3aHHBIMU C KOMOMHALMSAMH TeJl BPALICHUS U
MHOTOT'PaHHMKOB: MHOTOTPAaHHUK, BIIMCAHHBIN B cepy U OMMCAHHBIA OKOJO chepsl,
cdepa, BliMcaHHAs B MHOTOTPAHHUK WUJTU TEJIO BPAIICHHUS;

BBIYUCIISATH COOTHOLICHHUS MEX]y IUIOIMIASIMK MTOBEPXHOCTEH U 00bEMaMH MOTO0OHBIX
TE,

n300paxarh H3ydaeMble (DUTYpBI, BBINOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKU U3
PHCYHKOB HPOCTBIX O0BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUECHUS
TeJ BpalleHHUS;



U3BJICKATb, HWHTEPIPETUPOBATH u peoOpa3OBLIBAThH nH(}OPMALIHIO 0
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTrypax, MPEeACTAaBICHHYIO Ha uepTekax u
pPHUCYHKax;

CBOOOJHO ONEPUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;

BBIIIOJIHSTH OllEpallMy HaJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAMHAT;

pemarb TIEeOMETPUYECKHE 3a/Jadyd Ha BBIYUCICHUE YIJIOB MEXAY NPSIMbIMH U
IJIOCKOCTSIMHU, BBIUMCIECHUE PACCTOSHUM OT TOYKH 1O IUIOCKOCTH, B LIEJIOM, Ha
IIPUMEHEHNE BEKTOPHO-KOOPAUHATHOIO METO/A IIPU PELICHUH;

CBOOOZHO OIEpPUPOBATh IMOHSATUSIMHU, CBSI3AHHBIMU C JBUKEHHEM B IPOCTPAHCTBE,
3HAaTh CBOMCTBA ABUKCHUM;

BBINOJIHATh HM300paXCHHUsT MHOTOTPAHHMKOB M TEJ BpAIICHUS NpU HapajIeNbHOM
IIEpEHOCe, LICHTPAJIbHON CUMMETPHUH, 3€PKAIbHOW CUMMETPHUH, IPU MOBOPOTE BOKPYT
npsAMOii, mpeoOpa3oBaHus MOA00US;

CTPOUTH CEYEHHS] MHOTOTPAaHHUKOB M TE€Jl BpalICHUS: CEUYCHHS LUIUHIPA
(mapaienbHo U MEePHIeHIUKYISIPHO OCH), CEUeHUS KOHYca (TapaieibHble OCHOBAaHHUIO
U IIPOXOJSIIKE Yepe3 BEPIINHY), CEUCHHUS LI1apa;

HCIIOJIb30BaTh METO/bl IOCTPOEHUSI CEUYEHHMIl: METOJ CJIEI0B, METOJ BHYTPEHHEIO
MIPOEKTUPOBAHMS, METOJI IEPEHOCA CEKYIIEH TIIOCKOCTH;

JIOKa3bIBaTh T€OMETPUYECKUE YTBEPIKICHUS,

IPUMEHATh TeOMeTpUYecKue (akThl Ui pELIEHUsS CTEPEeOMETPUUYECKUX 3ajad,
[IPEIIoJIaratoIiuX HECKOJbKO LIaroB PELeHUs], €ClIU yCJIOBUS NPUMEHEHHUS 3a/laHbl B
SIBHOW M HESIBHOU (hopMme;

pemarth 3a7ayd Ha JI0Ka3aTeIbCTBO MATEMAaTHYECKMX OTHOUIEHWM M HaxOXKICHHE
F€OMETPUUYECKHUX BEJINYUH;

MPUMEHSATH POrPaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI MPU
PELIEHUH CTEPEOMETPUUECKHX 33/1aY;

INPUMEHATHh [OJYyYEHHBIE 3HAHUS Ha TMPAKTUKE: CpaBHUBAaTh, AaHAIM3UPOBATh U
OIICHUBATh PEAJIbHBIE CUTYalluU, IPUMEHSTh U3yUYEHHBIE MTOHATHS, TEOPEMBI, CBOICTBA
B IIpollecce IOMCKAa pELIeHUs MaTeMaTHYecKu Cc(hOopMyIUpOBaHHON MpPOOIEMBI,
MOJICJIUPOBATh PEeAJIbHbIE CUTYALIMHM Ha SI3bIKE T€OMETPUHU, UCCIIEA0BATh MOCTPOCHHbBIE
MOJIEJM C UCHOJB30BaHUEM T'€OMETPUUYECKUX MOHATUN U TEOpEeM, almapara aareopsl,
pemaTh NPakTUYECKUE 3a/1a4H, CBA3aHHBIE C HAXOKICHUEM F€OMETPUYECKUX BEJIUYUH;
UMETh Mpe/CTaBIeHUs] 00 OCHOBHBIX 3Talax pa3BUTHUsSI T'€OMETPUU KaK COCTaBHOM
yacTu (pyHAaMEHTa Pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KVIACC
N KoumnuecTBo yacos
11/-11 HanmeHnoBaHMe pa3je/ioB 1 TeM POrpaMMbl Beero Kontposabubie IIpakTnyeckmue
padoThbI padoTsbI
1 BBenenue B ctepeoMeTpuio 23 1
2 B3aumHoe pacronoxeHue npsiMpIx B IPOCTPAHCTBE 6
3 [TapanienbHOCTh MPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE 8
4 [TeprieHIUKYISIPHOCTD MPSIMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE 25
5 VYTl ¥ paccTosHUA 16
6 MHororpaHHuKu 7 1
7 BekTopsl B mpocTpaHCcTBE 12
8 [ToBTOpEeHME, 0000IIEHNE ¥ CHCTEMAaTH3aIlUsl 3HAHUN 5 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
11 KJIACC
KosmnuecTBo yacos
Ne i/ HaumeHoBaHue pa3aeoB M TEM NMPOrpamMmal Beero KOHTpOJIbHI)Ie HpaKanec](ne
padoThI padoThI
1 AHanmuTHyeckass FeOMETPHs 15 1
2 [ToBTOpeHmEe, 06001IeHNE U cUCTeMaTH3allusl 3HAHUN 15 1
3 O0BEéM MHOTOTpaHHHKA 17 1
4 Tena BpaieHus 24 1
5) [Tnomiaay moBepxXHOCTH U OOBEMBI KPYTJIBIX TEI 9 1
6 JIBrokeHuUs 5 1
7 [ToBTOpeHmEe, 0000IIEHNE U CUCTEMATU3AIIHS 3HAHUH 17 2
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 8 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

OcHoBHBIE TpaBUIIa N300pAKEHNUS HAa PUCYHKE TNTIOCKOCTH, apaJIeNIbHBIX MPSIMBIX (OTPE3KOB),
Cepe/IMHbl OTpe3Ka

KoanyecTBo 4acoB

Bcero

KonTpoabubie
padoTsbI

ITonsTHs crepeoMeTpun: TOUKa, IpsiMasi, INIOCKOCTh, IPOCTPaHCTBO. OCHOBHBIE IIPABUIIA
n300pakeHNs Ha PUCYHKE TUIOCKOCTH, MApaJUICIbHBIX MPSMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka
ITonsTHS: IEpeceKarOmUECs INIOCKOCTH, IIEPECEKAIOINNECS IPAMAst U IIJI0CKOCTb;
IIOJIYIIPOCTPAHCTBO

IlonsTus: MEPCCCKAOIMECH IIIIOCKOCTH, IMMEPCCCKAIOIINECA pAMas U MJIO0CKOCTb,
TMOJIYIIPOCTPAHCTBO

MHoOTrorpaHHUKH, H300paKEHNE MPOCTEHIINX MPOCTPAHCTBEHHBIX (QUTYP, HECYIIECTBYIOIINX
00BEKTOB
MHororpaHH1KH, U300pa’KeHUE MPOCTEUIINX TPOCTPAHCTBEHHBIX (PUTYp, HECYILIECTBYIOIIMX
00BEKTOB

AXCHOMEI CTCPCOMCTPHUU U NICPBLIC CICACTBHUA U3 HUX

AXCHOMEI CTCPCOMCTPHUHU U IICPBBIC CICACTBUA U3 HUX

© 00 N O

10

11

AXCHOMEI CTCPCOMCTPHHU U TICPBBIC CIICACTBUA U3 HUX. CnocoObl 3alaHuA MPIAMbBIX U IUIOCKOCTEM

B nipocTpancTBe. O603HAUEHUS NPSAMBIX U INIOCKOCTEN

N300paxenune ceyeHunit nupamuibl, Kyoa v Mpu3Mbl, KOTOpPbIE IPOXOJAT Yepe3 ux peodpa.
N300pakeHue nepecedeHus MoIydeHHbIX MI0CKOCcTel. PackpamnBaHie NOCTPOSHHbBIX CEUeHHH
pa3HbIMH LIBETaMU

N300parkeHne ceueHuil mupaMubl, Kyoa U pU3MBbl, KOTOpbIE IPOXOASIT yepe3 Ux peodpa.
N3o0pakeHune nepeceueHust moayuyeHHbIX MTOCKOCTEH. PackparmBanue moCTpOSHHBIX CEUCHUM
pa3HbIMM LIBETaMU

R R R R

12

N300paxkeHne cedyeHuit mupamMuabl, Kyda v MpU3MbI, KOTOPBIE MIPOXOJAT Yepe3 ux peopa.
N3o0paxkeHune nepeceueHnst moayuyeHHbIX IITOCKOCTEN. PackpalnmBanne MOCTPOSHHBIX CEUSHUM
pa3HbIMU LIBETAMHU




N3o06paxenune cedyeHuit mupamMuabl, Kyda v Mpu3Mbl, KOTOpPbIE IPOXOJAT Yepe3 ux peopa.

13 N300paxeHue nepeceueHus MoyudeHHBIX TUIOCKOCTEH. PackpainBanue MOCTPOSHHBIX CEUCHUN 1
pa3HBIMM LIBETaMU

14 Mertoa cresioB it TOCTPOSHUS CeUSHUI 1

15 Meton cienoB it IOCTpoeHUs ceueHuil. CBOMCTBA EPECEUEHU MPSAMBIX U INIOCKOCTEN 1

16 Meton cieoB 1t TOCTpoeHUs ceueHuil. CBOMCTBA EPECEUEHUH NPSAMBIX U IJIOCKOCTEN 1

17 HOCTpOGuHI/Ie CeueHH B mupamue, Kyoe mo Tpém Toukam Ha péopax. Co3ganne BHIHOCHBIX 1
YEepTEXKEH U 3alIUCh 11aroB MOCTPOSHUS

18 HOCTpOGVHI/Ie ceueHMi B mupamue, Kyoe rmo TpéM Toukam Ha péopax. Co3gaHue BBIHOCHBIX 1
YyepTeKeH U 3aluCh 11aroB MOCTPOEHUS

19 HOCTpOGVHI/Ie ceueHMi B mupamue, Kyoe rmo TpéM Toukam Ha péopax. Co3gaHue BBIHOCHBIX 1
YyepTeKeH U 3aluCh I1aroB MOCTPOEHUS

20 HOCTpOGuHI/IC CeueHH B mupamue, Kyoe mo TpéM Toukam Ha péopax. Co3gaHne BHIHOCHBIX 1
YepTEeKEH U 3alUCh 11aroB MOCTPOEHUS

21 IToBropenue niaanumeTpuu: Teopema o MPONOPIHMOHAIBHBIX OTpe3kax. [logobue TpeyroabHUKOB 1

29 [ToBropenue mrannmerpun: Teopema Menenas. PacueTsl B ce4eHMAX Ha BBIHOCHBIX YEPTEkKAX. 1
HcTopus pa3BuUTHS INIAHUMETPUN U CTEPEOMETPUH

23 KontposnbHas padora "Akcuomsl crepeomerpun. Ceuenus" 1

24 B3aumHoe pacnionoxeHnue NpsmsIx B npocTpaHcTBe. CkpemuBaromuecs npsmslie. [lpusnaku 1
CKpelluBaoImuxcs npsmMeix. [lapamiensHbie npsiMble B IPOCTPAHCTBE
Teopema o cyniecTBOBaHMM U €AMHCTBEHHOCTH MPSIMON MAapaJUIeIbHOM TaHHOW MPSIMOH,

25 MPOXOISIIECH Yepe3 TOUKY MPOCTPAHCTBA U HE JIS)KAILEH Ha JaHHOU MpsAMoi. Jlemma o 1
NIEPECEYEHUH MMAPAIIENBHBIX MPSIMBIX INIOCKOCTHIO

26 [TapannensHOCTH TpeX HMpsiMBIX. Teopema 0 TpEX mapauienbHbIX NpsAMBIX. Teopema o 1
CKPEILMBAIOIINXCS MPSMBIX

7 [TapamnensHoe npoekTrpoBaHre. OCHOBHBIE CBOMCTBA NAPAJIEIBHOTO IPOESKTUPOBAHMUSL. 1
N300pakeHue pa3HbIX (GUTyp B HapayjieqbHON MPOESKIIMU

28 LenTpanpHas npoeKuus. YToJl ¢ COHAPaBIEHHBIMA CTOPOHAMU. YTOJ MEXKIY MPSIMBbIMU 1

29 3aaun Ha JOKa3aTeJIbCTBO M MCCIIEI0BAaHUE, CBSI3aHHBIE C PACIIOIOKEHUEM MIPSIMBIX B 1
IIPOCTPAHCTBE

30 [TonsATHA: MapauIeTbHOCTD MPSAMOM U INIOCKOCTH B ITpocTpaHcTBe. [Ipu3Hak napaenbHOCTH 1




NpAMON U TI0CKOCTH. CBOMCTBA MapajuIeIbHOCTH NPSIMOM U TIJIOCKOCTH

FCOMCTpI/ILIGCKI/IC 3ala4i Ha BBIYMCICHUEC U JOKA3aTCIbCTBO, CBA3AaHHBIC C MApalJICJIbHOCTBIO

31 IPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE !

30 [TocTpoenue ceueHus, IPOXOIAIIETO YEPE3 JAHHYIO MPSAMYIO Ha YEPTEKE U MapajlIeIbHOTO 1
Jpyrou npsmoid. Pacyér oTHomeHuM

33 [TapannenbHas npoekuys, IPUMEHEHUE [Tl IOCTPOSHUS CEUEHUH KyOa U mapajuiesenumnesa. 1
CaolicTBa napauienenunena u Npu3Mbl

34 [Tapannenbhble iockocTy. [Ipu3HaKky napamienbHOCTH ABYX IJIOCKOCTEH 1

35 Teopema o NapajUIebHOCTH 1 €AUHCTBEHHOCTH ILIOCKOCTH, MIPOXOAAIIEH Yepe3 TOUKy, He 1
IIPUHAUIEKALTYIO0 JAaHHOW IIJIOCKOCTH U CJIE/ICTBUS U3 HEé

36 CBoiicTBa napajienbHbIX MJIOCKOCTEN: O Napa/UIebHOCTH HPSAMBIX IIEPECEUEHHA 1pH 1
[IEpECEUEHNUH JIBYX MapaljIesIbHbIX II0CKOCTEN TpeTheil
CaoiicTBa napamieiabHbIX INIOCKOCTEN: 00 OTpe3Kax NapauleIbHbIX NPAMBIX, 3aKJIFOUEHHBIX

37 MEX]y HapajyiesIbHbIMU IIOCKOCTSIMU; O TIEPECEUEHUH MPSMON C IBYyMs IapajiesIbHbIMU 1
IJIOCKOCTSIMU

38 [ToBTopenue: Teopema Iudaropa Ha mmockocTu 1

39 [ToBTOpEHUE: TPUTOHOMETPHS MIPSIMOYTOIBHOTO TPEYTOJIbHUKA 1

40 CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO Mapajuiesenumneaa 1

41 Boruncnenue IMH OTpe3KOB B KyOe U MPSMOYTOJILHOM MapalijiesienuIesae 1

42 [lepnenuKyIsApHOCTD NPSIMOM M INIOCKOCTH. [Ipu3HaK nepneHauKyIsIpHOCTH IPSIMOM U 1
IIJIOCKOCTH

43 [lepneHMKyYISAPHOCTD NPSMOM M TUIOCKOCTH. [Ipu3HAK NEepHeHAUKYIIPHOCTH NPSIMON U 1
IIJIOCKOCTH

44 Teopema o cyniecTBOBaHUH U €MHCTBEHHOCTH IPSIMOM, IPOXOASILEN YEPE3 TOUKY 1
MIPOCTPAHCTBA U NEPIIEHINKYIISIPHON K MIIOCKOCTU

45 [ImocKOCTH M EPIIEHINKYISPHBIE UM NPSMbIE B MHOIOTPaHHUKAX 1

46 [1nockoCTH ¥ IEpIEHANKYISIPHBIE UM MIPsIMble B MHOTOTpaHHUKAX 1

47 Ilepnenukynsp u HaknoHHas. [locTpoeHue nepneHauKyssIpa u3 TOYKH Ha IPSIMYIO 1

48 [lepnennukynsp u HaknoHHas. [locTpoeHne nepneHanKyIspa u3 TOUKH Ha IPSIMYIO 1

49 Teopema o Tpéx nepneHAUKyIApax (MpsiMast 1 0OpaTHAs) 1




50 TeopeMma o Tpéx nepneHANKYIApax (Mpsmasi ¥ o0OpaTHasi) 1

o1 VYTroa MeXay CKpEeIMBAOIIUMHUCS TPSIMBbIMU 1

52 ITonck neprneHauKyISApHBIX MPSAMBIX C IIOMOIIBIO IEPIEHANKYIISIPHBIX IIIOCKOCTEN 1

53 OpToroHanbHOE IPOEKTUPOBAHUE 1

54 ITocTpoenue ceuenuit Kyoa, IpU3Mbl, IPaBUIBHOM MUPAMUIBI C TOMOILBIO OPTOrOHAJILHON 1
IIPOEKLINH

55 [TocTpoenne ceueHuit Kyoa, IpU3MBbI, PABUIBHOIN MUPAMHUIBI C TOMOIIBIO OPTOTOHAIBHOM 1
IIPOEKLIUU

56 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTENBHO INIOCKOCTH. [Imockoctu cummerpuii B 1
MHOTOTpaHHUKAX

57 [Ipu3Hak nepneHIuKyJIIpHOCTH IPSIMON U IUNIOCKOCTHU KaK CIEACTBUE CUMMETPUN 1

58 [IpaBuibHBIE MHOTOTPaHHHUKU. Pac4€T pacCTOSIHUI OT TOYKHU 10 INIOCKOCTH 1

59 [IpaBuiibHBIE MHOTOIpaHHUKH. Pac4€r paccTOSHUI OT TOYKHU A0 IUNIOCKOCTH 1

60 CriocoObl OIyCTUTh HEPIEHANKYIISAPBI: CAMMETPUS, CABUT TOUKHU I10 NAPAIICIbHON NPIMOI 1

61 CnBur 1o HenapayuieabHOU NPSMOM, U3MEHEHUE PACCTOSTHUI 1

62 KonTponbHast padota "B3aumHoe pacrosnoxeHue NpsiMbIX U IIJIOCKOCTEN B IPOCTpaHCTBE" 1

63 [ToBTOpEHME: Yroa MexXay NpsIMbIMU Ha IJIOCKOCTH, TPUTOHOMETPUS B TPOU3BOIBHOM 1
TPEYrOJIbHUKE, TEOPEMA KOCHHYCOB

64 [ToBTOpEHME: YrOa MEXAY CKPEIIMBAIOIIUMHUCS MPSIMBIMU B IPOCTPAHCTBE 1

65 I'eomeTprueckue METOABI BEIUUCICHMS YIIla MEKLY IPSIMBIMA B MHOTOTPaHHUKAX 1

66 JIByrpansbIii yroa. CBOMCTBO JIMHEWHBIX YIJIOB ABYTPAHHOIO yIiia 1

67 [lepnenukynspHble MockocTy. CBOMCTBA B3aUMHO NEPIEHINKYIISIPHBIX TUIOCKOCTEN 1

68 [Ipu3nak TEPIICH MK YIAPHOCTH IJIOCKOCTEW; TeOpeMa O MPSIMOM NIEPECEUEHHMS IBYX TUIOCKOCTEN 1
NIEPIEHIUKYIISPHBIX TPEThEN TNIOCKOCTH

69 [IpsiMoyroibHBII Mapajuienenunen; Kyo; U3MepeHusi, CBOICTBa MPSIMOYTOJIBHOTO 1
napajuieJenuIena

70 Teopema o nuaroHanu NpsAMOYTrOJIBHOTO NapaljIeNICUIEa U CIEICTBUE U3 HEE 1

71 CrepeoMeTpHuuecKre U NPUKIIAAHBIE 3374, CBSI3aHHBIE CO B3AaUMHBIM PAacIOI0KEHUEM MPSAMBIX 1

" IJIOCKOCTH




HOBTOpeHI/ICZ CKpCHIUBAOIIHUECA IIPAMBIC, MapaJICIIbHbBIC IINIOCKOCTU B CTAHAAPTHBIX

72 1
MHOTOT'paHHHKaX
73 [Tapa mapanienbHBIX MIIOCKOCTEH Ha CKPEUIUBAOIINXCS IPSIMBIX, PACCTOSIHHE MEXKIY 1
CKPELIMBAIOIMMHUCS MIPSIMBIMU B IPOCTBIX CUTYALUAX
74 PaccrosiHue OT TOUKHU 10 MIIOCKOCTH, PACCTOSTHUE OT MPSIMOM 10 INIOCKOCTH 1
75 Brruucnenue paCC"I;OSIHI/If/'I MEXY CKPEUTMBAIOIIUMHUCS MPSIMBIMH C TIOMOIIBIO 1
HEePIEHAUKYJIIPHOH MIIOCKOCTH
76 Tpéxrpannslii yro, HEpABEHCTBA JUIA TPEXTPAHHEIX YITIOB. Teopema IIudaropa, Teopembl 1
KOCHHYCOB ¥ CHHYCOB JUIsI TPEXTPAHHOTO YTiIa
77 DneMeHTH! chepruuecKoil reOMEeTpUH: reoIe3NUecKue JIMHUM Ha 3emiie 1
78 KonTponbnas padota "Yrisl u paccrosiHus" 1
79 CucremaTtu3zanus 3HaHul "MHOrorpaHHUK U €ro 3J1€MEHTHI" 1
80 [Mupamuna. Bunasl nupamua. [IpaBunbHas nupamuaa 1
81 [Ipusma. IIpsamas u HaknoHHas npusmel. [IpaBuibHas npusma 1
82 [Ipsimoii napauienenunes, NpsIMOYToJIbHBIN Napajuienenunes, Kyo 1
83 Boinykineie MHOrorpannuku. Teopema Diinepa 1
84 Beimykisie MHororpanauku. Teopema Diinepa. [IpaBuiibHbIE U TOTYTIPaBUIbHBIE 1
MHOTOTPaHHUKHU
85 KonTponbnas padora "MHuororpanHHuku" 1
86 [ToHsATHE BEKTOpA HA MIOCKOCTU U B IPOCTPAHCTBE 1
87 CymMa BEKTOpPOB 1
88 Pa3HOCTh BEKTOPOB 1
89 [TpaBwiio mapamienenuena 1
90 YMHOK€EHNE BEKTOpa Ha YNCIIO0 1
91 Paznoxenue BekTopa 1o 6a3ucy TpéX BEKTOPOB, HE JISKAIIUX B OAHOM MIOCKOCTH 1
92 CkayisipHOE TIPOU3BEICHUE 1
93 Beruucrienue yria MexJry BEKTOpaMH B IPOCTPAHCTBE 1
94 [Ipocreiimme 3a1a9u ¢ BEKTOpaMu 1
95 IIpocreiimme 3a1aun ¢ BEKTOpaMH 1




96 [Ipocreiimme 3aga4u ¢ BEKTOpaMU 1
97 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
98 O06001IeHre ¥ cucTeMaTh3auus 3HaHUH 1
99 O06o01IeHre U cuCTeMaTU3alus 3HAaHUN 1
100 Hrorosas koHTposbHas paboTa 1
101 Hrorosas koHTposbHas paboTa 1
102 O06o001IeHre U cCTeMaTU3alus 3HAaHUN 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




11 KJIACC

KoauuyecTBO 4acoB

Nen/m | Tema ypoka KoHnTpoJbHbIe
Bcero
padoThI
1 [ToBTOopenue Tembl "KoopauHaTel BEKTOpa HA MIIOCKOCTH U B IPOCTpaHCTBE" 1
2 [ToBTOopenue Tembl "CkansipHoe IpoU3BeACHUE BEKTOPOB" 1
3 [ToBTOpenue Temsl "Brrunciienne yriia Mex;ay BEeKTOpaMH B IpOCTpaHCTBE" 1
4 [ToBTrOpenue Temsl "YpaBHEHUE TPSIMOIL, MPOXOAIIECH yepe3 1Be TOUKHU" 1
2
5) YpaBHEHME IIJIOCKOCTH, HOPMaJlb, YPABHEHHE IIJIOCKOCTH B OTPE3KAX 1
6 YpaBHEHUE MIJIOCKOCTH, HOPMaJlb, YPaBHEHUE IIJIOCKOCTH B OTPE3Kax 1
7 BexTopHoe npousseneHue 1
8 JIuHeiHbIe HEpaBEHCTBA, IMHEHHOE TPOrPaMMHUPOBAHNE 1
9 JInneliHbIe HEPABEHCTBA, JINHEWUHOE IIPOrpaMMHUPOBAHUE 1
10 AHanuTUYECKHE METObI pacuéTa yria MeXy NPsSIMbIMA B MHOTOIPaHHUKAX 1
11 AHaIMTUYECKHE METOBI pacdy€Ta yriia MeKy INIOCKOCTSIMHA B MHOIOTPaHHUKaX 1
12 dopMyia pacCTOSTHUS OT TOYKH JI0 INIOCKOCTH B KOOPAUHATAX 1
13 HaxoxaeHne paccTosHUI OT TOYKH /10 TNIOCKOCTH B Ky0Oe 1
14 HaxoxneHnne paccTossHUM OT TOUKH J0 TJIOCKOCTH B MPAaBUJILHON MUPAMHUJIE 1
15 KonTponbhas padota "Ananuruuyeckas reometpus” 1 1
16 CeueHurst MHOTOTPAHHUKOB: CTAH/IAPTHBIE MHOTOTPAHHUKHU 1
17 CeueHurst MHOTOTPAaHHUKOB: METO]I CJIEJIOB 1
18 CeueHurst MHOTOTPAHHUKOB: CTAH/IAPTHBIE INIOCKOCTH, IEPECEUEHUS MPSAMBIX U INIOCKOCTEN 1
2
19 [TapamtenpHbIe NPSIMBIE U IIJIOCKOCTH: APAJIJIEIbHBIE CEUEHUS 1
20 [TapannenbHble NpsIMBbIE U MIJIOCKOCTH: PaCYET OTHOLIEHUHN 1
21 [TapannensHbIe MPSIMBIC U TIFIOCKOCTH: YTJIBI MEXIY CKPEIIUBAIOITUMHUCS MIPSIMBIMU 1
29 [lepnenukynsipHbIe TPSAMBIE U MNIOCKOCTU: CTaHJAPTHBIE MAPhl MEPIEHIUKYIISIPHBIX 1
TJIOCKOCTEH M MPSMBIX, CAMMETPUH MHOTOTPAHHUKOB
epHEeHANKYJIIPHBIE IPSIMbIE U MJIOCKOCTH: TEOPEMA O TPEX NEPHEHANKYIIAPAX

23 IT 1




24 [leprnieHIuKyNspHBIE MPSMBIEC U TUIOCKOCTH: BHIYMCICHUS AJTUH B MHOTOTPAaHHUKAX 1
25 [ToBTOpEHME: IOMIAN MHOTOYTOJILHUKOB, (DOPMYJIBI JIJIS TUIOIIAJIEH, COOOpasKeHUs TT0100Us 1
26 [ToBTOpEHME: TUIOIAAN MHOTOYTOJILHUKOB, (DOPMYJIBI JUIS TUIOIIAICH, COOOpaKeHUS TT0100Us 1
27 [ToBTOpEHME: IOMIAIN MHOTOYTOJILHUKOB, (DOPMYJIBI JIJIS TUIOIIAJICH, COOOpasKeHUs TT0100Us 1
28 [Tnomaau ceyeHnit MHOTOrpaHHUKOB: TUIOIIAIU ITOBEPXHOCTEH, pa3pe3aHusi Ha YacTH, 1
COOOpaXeHHsI MOA00MS
29 [lmomaau ceyeHnii MHOTOrPaHHUKOB: IUIOLIAM TIOBEPXHOCTEN, pa3pe3aHrs Ha 4YacTH, 1
COOOpaKEHHSI TIOTOOMS
30 Kontponbhas padota "[loBTOpeHNE: MHOTOIPaHHUKH, CEUCHHUSI MHOTOTPAaHHUKOB" 1
31 O06BéM Temma. OO6beM IPSIMOYTOJIBHOTO TIapajuIeIIeTTHIIe /1A 1
32 3agaun 00 yABOEHUH Ky0a, 0 KBaJpaType Kyda; 0 TPUCEKIMHU yIiia 1
33 CrepeoMeTpHUeCKre 3a]a91, CBA3aHHBIE ¢ 00BEMOM MPSMOYTOIBHOTO MMapalieiieuIeaa 1
34 [Ipuknannele 3a1a4m, CBSI3aHHBIE C BRIYUCIEHUEM 00bEMA MPSIMOYTOIBHOTO 1
napauiesienumnesa
35 O0BEM TIPSIMOI TTPU3MBI 1
36 CrepeoMeTpHUeCKUE 3a]]a91, CBI3aHHBIC C BEIYUCICHUEM 00BEMOB TIPSIMON TTPU3MBI 1
37 ITpuknaaHble 3aauu, CBA3aHHbIE C 00bEMOM IMPSIMOM MPU3MBbI 1
38 Brruncnenme o0bEMOB Tell ¢ TOMOIIIBIO OTpeieIEHHOro nHTerpaia. O0bEM HAKIIOHHON 1
TIPU3MBI
39 Brruncnenme 00bEMOB Tell ¢ TOMOIIIBIO OTpeieIEHHOro nHTerpana. O0bEM MUpaMuIbI 1
40 ®dopmyna 00bEMa mupamuabl. OTHOIIEHHE 00HEMOB MUPAMHKJL C OOIIIUM YTIIOM 1
41 ®opmyna 06béMa nmupamuisl. OTHOIIEHHE 00BEMOB MHUPAMHJL C OOLIUM YTIIOM 1
42 CrepeomeTpruueckue 3aa4m, CBsI3aHHbIE ¢ 00bEMaMH HAKJIOHHOW MTPU3MBI 1
43 CrepeoMeTpuuecKre 3aa4u, CBI3aHHbBIE ¢ 00bEMaMU TUPAMU/TIBI 1
44 [Ipuknanueie 3anaun no Teme "OOBEMBI TeN", CBA3aHHBIE C 00bEMOM HAKIOHHOU MPU3MBI 1
45 [Tpuknagueie 3agaun mo Teme "OO0BEMEBI TeN'", CBA3aHHBIE C 00BEMOM IMHUPAMMU/TBI 1
46 [Tpumenenne o0bEMOB. Boruncienue paccTosIHUS 1O TUIOCKOCTH 1
47 KonrtponbHas padora "O6bEéM MHOrOrpaHHuka" 1
48 [HunuHapudeckas TOBEPXHOCTh, 00pa3yIoue MUIHHAPUIECKON MTOBEPXHOCTH 1




49 Humuaap. [psmoit kpyroBoit munuuap. [nomans moBepXHOCTH HWIIMHAPA 1
50 Konunueckas moBepxHOCTh, 00pa3yolne KOHHYEeCKO# mosepxHoctd. Konyc 1
Yy

51 Ceuenune KOHYyca MJIOCKOCTHIO, MAPAJUIETBHON MJIOCKOCTH OCHOBAHUS 1

52 VYceu€Hnplil konyc. M300paxeHne KOHYCOB M YCEUEHHBIX KOHYCOB 1

53 [Inomans 60KOBOM MOBEPXHOCTH U MOJHOM IIOBEPXHOCTH KOHYCA 1

54 [Tnomaas 60KOBOI MOBEPXHOCTH M MOJTHOM MMOBEPXHOCTH KOHYCA 1

55 CrepeoMeTpHuyecKre 3aJja4i Ha 1I0Ka3aTeIbCTBO U BHIUKCIICHHE, TOCTPOCHUEM CEUCHUN 1
WINHAPA, KOHYyCca

56 CrepeoMeTpHuyecKre 3aJaui Ha JOKA3aTeIbCTBO U BBIYUCICHHUE, IIOCTPOCHUEM CEYCHUI 1
HWIMH]IPA, KOHYyCca

S/ [IpuknanHble 3a1a4u, CBSI3aHHBIE C LIMJIMHIAPOM 1

58 [Ipuknaguelie 3a1a4m, CBI3aHHBIE C ITUIHHIPOM 1

59 Cdepa u map 1

60 [lepeceuenue ceps! u mapa c maockocteto. Kacanue mapa u cdepst miaockoctsio. Bun u 1
n300pakeHue mapa

61 [epeceuenne chepsl u mapa ¢ mwiockocThio. Kacanue mapa u chepsl miockoctero. Bun u 1
n300pakeHue napa

62 VYpasaenune chepsl. [Ltomans chepsr u e€ gacrei 1

63 Cummerpus cheps! 1 mapa 1

64 CrepeoMeTpuuecKre 3a7]a4d Ha I0Ka3aTeIbCTBO U BBIUMCIICHHE, CB3aHHBIE CO cepoil u 1
[IIapOM, TIOCTPOCHUEM UX CEYCHUH TITIOCKOCTHIO

65 CrepeoMeTpHuyecKre 3a7]a4i Ha 1I0KAa3aTebCTBO U BBIUMCIICHHE, CBA3aHHBIE CO Chepoit u 1
[IIapOM, TIOCTPOCHUEM UX CEYCHUH TITIOCKOCTHIO

66 [TpuknanHbie 3a1a49M, CBSI3aHHBIC CO c(hepoid U IapoM 1
[ToBTOpEHME: OKPYKHOCTH Ha TIIOCKOCTH, BBIYUCIEHUS B OKPY>KHOCTH, CTaHAApTHBIC

67 ’ ’ 1
nmoxoous

68 Paznuynble KOMOMHAIINY TEI BpAIllEHUsI 1 MHOTOTPAHHHUKOB 1

69 3amaqn o Teme "Tena U MOBEPXHOCTH BpaIeHHs " 1

70 3anaun o Teme "Tena U MOBEPXHOCTH BpalleHUs" 1




71 KontponbHas padota "Tena v mOBEpXHOCTH BpamieHus " 1

12 0O6beM mumuHapa. Teopema 06 00bEME MPAMOTO MUJIUHIPA 1

73 Brruncnenmne o0bEMOB Tell ¢ TOMOIIBIO orpeneéHHoro naTerpana. OobpéM KoHyca 1

74 [Tnomaayn GOKOBOW M MOTHOM MOBEPXHOCTH KOHYCA 1

75 CrepeoMeTpHuyecKre 3aJ]a4, CBSI3aHHbIE C BHIYUCICHUEM 00bEMOB IIMIIMHPA, KOHYCa 1

76 [Ipuknanueie 3anaun no Teme "OOBEMBI U IIJIOLIAAN TOBEPXHOCTEN TE" 1
O0BéM mapa u mapoBoro cexropa. Teopema 00 o0bsEMe mapa. [Tnomane chepsl.

77 CrepeoMeTpuuecKre 3aJjauu, CBSI3aHHbIE C BHIYUCICHUEM 00bEMOB I1apa, IIapOBOTO 1
CerMEHTa M IapOBOT0 CEKTOPa

78 [Tpuknagueie 3agaun 1o Teme "OO0BEMBI TeN", CBA3aHHBIE ¢ 00BEMOM IIapa M IUIOIIAIBI0 1
cdeprl. COOTHOIICHHUST MEKAY IUIOMIAISIMU TIOBEPXHOCTEH U 00bEMaMU MTOT00HBIX TET

79 [TogoOHEbIe TENa B MPOCTPAHCTRE. I/I3Mer:HI/Ie 00Bvéma mpu orodun. CTepeoMeTpudecKue 1
3aJla4yM, CBA3aHHbBIC C BBIYMCIEHHEM 00BEMOB TEI U IIOLIaIel TOBEPXHOCTEN

80 KonTponbnas pabota "[1nomaau mnoBepxHOCTH U 00bEMBI KPYTIIBIX Tet" 1

81 Z[BI/I)K@HI/IiI npoctpancTBa. OtobpaxeHus. [[Buxenus u paBeHcTBO puryp. Oduue cBoiicTBa 1
JIBUKCHHM

82 Buael n1BuxkeHMI: napaiiebHbII nePeHoc, LIEHTPaJIbHAs CHMMETPUS, 3€PKaIbHas 1
CUMMETpPHS1, TOBOPOT BOKPYT MPSIMOI

83 [IpeobpazoBanus mompoowus. [Ipsmas u chepa Ditnepa 1

84 I'eomeTpuueckue 3aaun Ha MPUMEHEHUE IBIKEHUS 1

85 KonTponbHas padota "BekTopsl B mpoctpancTse” 1

86 O6o061matomee nopropenue 11 nonsruii u meronos kypca reomerpun 10—11 knaccos, 1
cuctemaru3anus 3HaHui: "[lapanieasHOCTh MPSIMBIX | MJIOCKOCTEH B MpoCTpaHCTBE"

87 Oo6o6maromiee nosropenue 11 nmousTuit u MeToz0B Kypca reomerpun 10-11 knaccos, 1
cucTtemaTusanus 3HaHuii: "BekTopsl B mpocTpaHcTBe"

88 O6o061matomree nopropenue 11 nonsruii u meronoB kypca reomerpun 10—11 kiaccos, 1
cucTeMaTu3alus 3HaHuii: "BekTopsl B mpocTpaHcTBe"

89 O6o06maromiee nosropenue 11 moHsTuit 1 MeToz0B Kypca reomerpun 10-11 knaccos, 1
cucteMaTtu3amus 3Hanuii: "O0beM MHOTOTpaHHHUKA"

90 Ob6o6maromee nopropenue 11 nmousTuit 1 MeToz0B Kypca reomerpun 10—11 kaccos, 1




cucteMaTtu3anus 3Hanui: "O0beM MHOTOTpaHHHUKA"

91 O6o6maromee moropenue 11 moHsTHII 1 METOJI0B Kypca reomeTpuu 10—11 kmaccos, 1
cucremaru3anus 3HaHui: "I1101aam moBepXHOCTH  00bEMBI KPYTIIBIX T

92 Ob6o6maromee nosropenue 11 nmousTuit u MeToz0B Kypca reomerpun 10—11 kmaccos, 1
cucteMaTtu3anus 3Hanuii: "Tlnomaaym noBepXHOCTH U 00BEMBI KPYTJIBIX Te"

93 Hrorosas koHTposbHas paboTa 1

94 Hrorosas koHTposbHAs paboTa 1

95 [ToBTOpEeHME, 0000IIIEHNE ¥ CUCTEMAaTH3allvsl 3HAHUN 1

96 HcTopust pa3BUTHS CTEpEOMETPHH KaK HayKH 1 e€ poJib B Pa3BUTUU COBPEMEHHBIX 1
WHXCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHIA

97 Ucropus pa3BUTHS CTEPEOMETPUM KaK HayKH e€ poJib B pa3BUTUU COBPEMEHHBIX 1
WHXCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN

98 HcTopus pa3BUTHS CTEPEOMETPHH KaK HayKH 1 e€ poJib B Pa3BUTUU COBPEMEHHBIX 1
WHXCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN

99 Ucropus pa3BUTHS CTEPEOMETPUM KaK HayKH e€ poJib B pa3BUTUU COBPEMEHHBIX 1
WHXCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN

100 HcTopust pa3BUTHS CTEpEOMETPHH KaK HayKH 1 e€ poJib B Pa3BUTUU COBPEMEHHBIX 1
WHXCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHIA

101 Hcropus pa3BUTHS CTEPEOMETPUH KaK HayKH 1 e€ poIib B Pa3BUTUU COBPEMEHHBIX 1
WHXCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHIA

102 Ucrtopus pa3BUTHS CTEPEOMETPUH KaK HayKH U e€ poJib B pa3BUTUU COBPEMEHHBIX 1
WHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




YUYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MPOILIECCA

OBSA3ATEJBbHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA

* MaremaTuka: anredOpa U Hadajaa MaTeMaTHYECKOro aHalin3a, reometpus. I'eomerpus, 10-11
kiaccel/ Atanacsn JI.C., Byry3oB B.®., Kagomues C.b. u npyrue, AKiioHepHoe 00IIecTBO
«3marensctBO «lIpocBemenune»

METOANYECKHUE MATEPUAJIBI 1JIs1 YUUTEJIA
[Toypounsie pa3pabotku mo reomerpun 11 knace (muddepenuupoannbiii moaxom) — OO0
«BAKO», 2014.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. www. edu - "Poccuiickoe obpaszoBanue" denepanbHblii

noprai. http://www.school.edu.ru/

2. www.school.edu - "Poccuiickuii 001ie00pa3zoBareIbHbIi mopTan'.

3. www.school-collection.edu.ru/ Equnas komnekuus 1udpoBbix

00pa3oBaTeNIbHBIX PECYPCOB

4. JlokyMeHTanus1, pabo4yre MaTepralibl JJIsl yUUTes sl MaTeMaTuku WWW.itn.ru "Cetpb
TBOPYECKUX yUUTEIeH"

5. lludpoBrie oOpazoBarenbHbIE pecypchl U3 EMnHON KOJUIeKIUu

LIOP http://school-collection.edu.ru/

6. Otkperthiil 6ank EI'D 2025 r: https:/fipi.ru






