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INOACHUTEJIBHASA 3AIINCKA

['eomerpus sBIsSETCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
0o0pa3oBaHus, TaKk Kak 00ecreuuBaeT BO3MOKHOCTh U3Y4EHUs AUCLHUILUIMH €CTECTBEHHO-HAyYHOU
HAIpPaBJIEHHOCTH U IPEIMETOB I'yMaHUTapHOIo LuKjIa. II0CKOIBbKY JIOTMYECKOE MBIIUIEHUE,
dopmupyeMoe IpH M3Yy4EHUU OOYyYarOIIMMUCS TMOHATHUMHBIX OCHOB TI'€OMETpUH, IpHU
JI0Ka3aTeIbCTBE TEOPEM M IOCTPOCHMM LENOYKU JIOTMUECKUX YTBEP)KIEHUH IpU pelIeHUn
reOMETPUYECKUX 3a/ady, YMEHHE BBIIBUraTb M OIPOBEPraTrh TI'MIIOTE3bl HEMOCPEICTBEHHO
UCTIOJIB3YIOTCS TIPU PEIIEHUH 3a]lad €CTeCTBEHHO-HAYYHOTO LHUKJIA, B YaCTHOCTH (PU3MUECKUX
3aja4.

Ilens ocBoeHus mporpaMmsel yueOHOro kypca «I'eomerpusi» Ha yriiyOJI€HHOM ypOBHE —
pasBUTHE WHIMBHIYaTbHBIX CIIOCOOHOCTEH OOYyYaromMXCsl TpPU H3YUYEHHUH TEOMETPUH, Kak
coCTaBJIAIOLIeH mpeaMmeTHON obnactu «MaremaTuka W MHQOpPMaTHKa» 4vepe3 obecrieueHue
BO3MOXXHOCTH IPUOOPETEHUsI U HUCHOJIb30BaHUS Oojiee INIyOOKHX I€OMETPUYECKHMX 3HAHUM U
NecTBUM, crenn(UYHbIX I'€OMETPUH, U HEOOXOAMMBIX Ul YCIEHUIHOTO MPO(eCcCHOHAIBHOTO
00pa30BaHUs, CBSI3aHHOTO C UCIIOJb30BAaHUEM MaTEMATUKH.

[TpropuTeTHBIMU 33/1a4aMy Kypca F€OMETPUN Ha YTriayOJIIEHHOM YPOBHE, pPacCIIUPSIFOIIUMU
Y YCUJIMBAIOUIMMU Kypc 0a30BOTr0 YpOBHSI, SABIISIOTCS:

pacuiMpeHue IpeJCTaBIeHUs] O TIEeOMETPUM KaK 4YacTH MHPOBOM KYyJIbTYpbl U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBSA3H T'€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMHpoBaHHE NPEICTABICHUS O IMPOCTPAHCTBEHHbIX (UIypax Kak O BaKHEHIIHMX
MaTeMaTUYeCKUX MOJENSAX, IIO3BOJSIIOIIMX OMNMCHIBaTh W H3ydaTb pa3Hble  SBICHUS
OKpY’KaIoIIero MHpa, 3HaHHe HNOHATHHHOrO ammapara mo pasneny «CrepeoMeTpusi» ydeOHOro
Kypca reOMeTpHH;

(dopMHpoBaHHE YMEHMsI BIIa/IeTh OCHOBHBIMM MOHATUSAMHU O MPOCTPAHCTBEHHBIX (PUTypax
U UX OCHOBHBIMU CBOWCTBAaMH, 3HAHHE TeopeM, (POpMyd U yYMEHHE HX NPUMEHATh, YMEHHS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHAAPTHBIE CIIOCOOBI PELICHHS 3a1a4;

dbopMUpOBaHHE YMEHMsI paclo3HaBaTh Ha YEPTEkKax, MOJAENAX M B pPEaJbHOM MHpE
MHOTOTPaHHMKH U Te€Ja BPAllEHUsI, KOHCTPYHMPOBAaTh T€OMETPUUECKUE MOJEIIN;

dbopMupoBanue NOHMMaHUS  BO3MOXKHOCTHU aKCHOMaTHYECKOTO MIOCTPOCHHUS
MaTeMaTHYeCKUX Teopuil, (GopMupoBaHHE MOHMMAHUS POJIM AKCMOMATHKH IPU MPOBEICHUU
pacCyXIeHHUI;

dopMHpOBaHHE YMEHMs BIaJe€Th METOJIAaMH JI0KAa3aTeIbCTB M AJTOPUTMOB pEILEHHUS,
YMEHMSI HX TPUMEHATh, MPOBOJIUTH JIOKA3aTelIbHBbIE PACCYKIEHUS B XOJA€ pELIeHUs
CTEpEOMETPUYECKUX 337a4 M 3aJad C NPaKTUYECKUM coJiepKaHueM, (OpMHUpOBaHHE
NpEJCTaBICHUsI O HEOOXOJUMOCTH JOKa3aTeNbCTB MpPU OOOCHOBAHMM MaTeMaTHYECKHX
YTBEPKACHUM U POJIM aKCHOMAaTUKHU B IIPOBEJECHUM JIEAYKTUBHBIX PAaCCYXICHUI;

pa3BUTHE M COBEPIIEHCTBOBAHME WHTEIIEKTYaJlbHBIX M TBOPUYECKHUX CIIOCOOHOCTEN
00y4aromuxcs, MO3HABATEIIbHOM aKTUBHOCTH, HCCIIEIOBATENILCKUX YMEHUH, KPUTHYHOCTU
MBIIUIEHUS], UHTEPEca K U3YYEHUIO T€OMETPUH;

¢dopmupoBaHrue (YHKIMOHAIBHOW T'PaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHU: YMEHUS
pacro3HaBaTh MPOSIBICHHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peabHBIX JKU3HEHHBIX CUTYAIUSIX U MPU W3YUYEHUH JIPYTUX Yy4eOHBIX MPEJAMETOB, MPOSBICHUS
3aBHCUMOCTENl M 3aKOHOMEpPHOCTEW, MOJEIMPOBAaHUS pEabHbIX CUTYyallui, HCCIeI0BaHUS
IIOCTPOEHHBIX MOJIENIEH, NHTEPIPETALIMY [T0JIyYEHHBIX PE3YJIbTATOB.

OCHOBHBIMHU COZIEpKATEIBbHBIMU JIMHUSIMU ydeOHoro kypca «['eomerpus» B 10-11
Kkjaccax saBisATCs: «lIpsiMble M INIOCKOCTH B HPOCTPaHCTBE», «MHororpanHuku», «Tena
BpALLECHU», «BEKTOPBI M KOOPJAMHATEI B IPOCTPAHCTBEY, «JIBMIKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo @I'OC COO tpeboBaHME «yMETh ONEPUPOBATH MOHATHSIMU,
pEeBaHTHBIMHU T€OMETPHUH Ha yriy0nEéHHOM ypoBHE 00yueHus B 10—11 kmaccax, OTHOCHTCS KO
BCEM COJIepKATEIbHBIM JIMHUSAM y4eOHOro Kypca, a (OpPMHpPOBAHUE JIOTMYECKHX YMEHUH



pacripefiesiieTcsi He TOJBKO IO COJACpXKATelIbHBIM JIMHUSM, HO W MO TrojaM OOydYeHHs.
Copepxanue o00pa3oBaHHs, COOTBETCTBYIOIIEE IMpPEIMETHBIM  pe3ylbTaTaM  OCBOCHUS
@DenepanbHOil pabodel MporpamMMbl, pactpeAeIEHHBIM 10 ToAaM 00ydeHUs, CTPYKTYpUPOBAHO
TakuM 00pa3oM, 4YTOObI KO BCEM OCHOBHBIM, NPUHLHUIHUAILHBIM BOIpOcaM oOydaromuecs
oOpalajaiuch HEOJHOKPAaTHO. OTO IO3BOJISIET OPraHM30BaTh OBJIAJEHUE T'€OMETPUUYECKUMU
MNOHATUSIMM U HABBIKAMHU IIOCJTIEIOBATEIbHO M IOCTYIATENIbHO, C COOJIIOJICHUEM MpPUHIUIA
IPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKJIIOYaTh B OOLIYI0 CHCTEMY TI'€OMETPUYECKHUX
MpEeJICTaBICHUI 00yJarouxcs, paciupss u yrayosss e€, oopa3ys MpoyHble MHOXKECTBEHHbIE
CBSI3H.

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

co3nath ycnoBus ans  guddepeHnranuu  oO0yueHHs, MOCTPOCHHUS WHIUBUAYAIbHBIX
o0pa3oBaTeNbHbIX NIporpammMm, O0OecrneyuTh yriayOn€HHOE M3yYeHHUE TEOMETPUHM  Kak
cocTapJsitolleil yueOHoro npeamera «MaremaTukay;

MOJTOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYeHHUs MaTeMaTHUKU C Y4ETOM BBIOOpa
Oynymieit npodeccuu, obecriednBas MPEEMCTBEHHOCTh MEXKIY OOmMUM U MPodecCHOHATBHBIM
o0pazoBaHHEM.

Ha wusyuenune yuebHOro xypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe oTBoautcsa 204
yaca: B 10 kimacce — 102 4gaca (3 yaca B Henento), B 11 kimacce — 102 ygaca (3 yaca B Heneno).



COJAEP/KAHUE OBYYEHUA
10 KUIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTepeoMeTpuu. Touka, mpsimasi, IJI0CKOCTh, pocTpaHcTBoO. [lonaTne
00 aKCMOMaTHYECKOM IIOCTPOEHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U CIICACTBUS U3 HUX.

B3anMHOe pacnosioeHue NpsIMbIX B IIPOCTPAHCTBE: NIEPECEKAIOIIMECS, NTapaJlIeIbHbIE U
CKpelnBaroImuecs npsamele. [Ipu3Haku ckpemuBaOmuxcs npsaMbiX. [lapannensHOCTs IpSMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IMApAJUICIIbHBIE IIPSMBIE B IIPOCTPAHCTBE, NAPALICIBHOCTL TPEX
OpSIMBIX, NApauUIeJIbHOCTh OpsMOM M Iockoctd. [lapamnenbHoe M IEHTpanbHOE
POCKTHPOBaHUE, n3o0pakeHue ¢puryp. OCHOBHBIE CBOMCTBA MApaICIbHOTO MPOSKTUPOBAHMSL.
N300paxkenue ¢puryp B napamuiesibHOM MPOEKIMU. YTIIbl C COHANPABICHHBIMU CTOPOHAMM, YTOJI
MEXAy NPSAMBIMH B IPOCTpaHCTBE. llapaienbHOCTh IJIIOCKOCTEN: NapajllelbHbIE IUIOCKOCTH,
CBOMCTBA NapajjieNbHbIX IockocTel. [IpocTeiime npocTpaHCTBEHHbIE (PUTYPBl HA IIOCKOCTH:
TETPAdAP, NapauICICIUIIE, IOCTPOCHUE CEUECHUM.

IlepneHAUKYIAPHOCTE IPSAMOM M IJIOCKOCTH:  NEPIEHIMKYJISAPHBIE IpPsAMBIE B
IPOCTPAHCTBE, IIPSAMBIC IapajUIeIbHBIC M IEPHEHIUKYIAPHBIE K IIJIOCKOCTH, IPU3HAK
NEePHNEHAUKYJIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMON NEpPHEHAUKYJISPHON
IUIOCKOCTH. OpTOroHanbHOE MPOEKTUpOBaHuE. [lepneHauKysap U HAKIOHHBIE: PACCTOSHUE OT
TOYKH JIO TUIOCKOCTH, PACCTOSIHAE OT MPSIMOM 10 TUIOCKOCTH, MPOEKIHS (PUTYPHI HA TIOCKOCTD.
IlepnieH AUKYIAPHOCTD TUIOCKOCTEN: IIPU3HAK MEPIEHIUKYIIAPHOCTU ABYX ILUIOCKOocTed. Teopema
0 TpEX MEPHEHAUKYIAPAX.

VYTIIBl B IPOCTPAHCTBE: Yrol MEKIY MPSIMOU U IUIOCKOCTBIO, IBYTPAaHHBIN yroJl, JTMHEHHBII
yrosl JABYrpaHHOro yria. TpéxrpaHHbli U MHOrorpaHHble yribl. CBOWHCTBa IUIOCKUX YIJIOB
MHOrorpatsoro yria. CBONCTBa IJIOCKMX M JBYTPaHHBIX YIVIOB TPEXTPAHHOTO yria. TeopeMmbl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHuororpanHuKu

Buasl MHOrorpaHHMKOB, pa3BEpPTKa MHOrorpaHHuka. [Ipm3ma: n-yronapHas npusMma,
npsMasi U HakJIOHHas NpHU3Mbl, OOKOBas W IOJIHAS MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
IPSMOYTOJIBHBIA MapajulesIeNIiNe]l W ero coWcrBa. KparTyailime Dyt Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Diinepa. IIpoctpancTBenHas teopema [ludaropa. [Mupamuma: n-
yrosibHas MUpaMuja, IpaBuibHas U yced€HHast nupaMuipl. CBoiicTBa péOep u OOKOBBIX I'paHel
MpaBUIBLHON NUpamuel. [IpaBuiibHBIE MHOTOIpaHHUKH: IpaBUIIbHAs IpU3Ma W IIpaBUJIbHAs
NUpaMuJia, paBUiIbHAS TPEYToJIbHAs MUpaMUJa U MPaBUIbHBIN TeTpasap, KyO. Ilpencrasnenue
O MPAaBWIbHBIX MHOTOI'PAaHHUKAX: OKTa’Jp, NOAEKAdAP U UKOCADIP.

Brruncnenue 31€MeHTOB MHOTOIpaHHUKOB: péOpa, nuaroHanu, yrisl. [lnomans 6okoBoit
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU MPSMOM IPU3MBI, IUIOLIAJb OCHOBAaHWM, Teopema O
OOKOBOM TMOBEPXHOCTH TPsAMOH mpu3Mbl. Ilnomaas OOKOBOW TMOBEPXHOCTH M TMOBEPXHOCTH
[IPaBUJILHOM MUPAMUJIBI, TEOPEMA O ILIOIIAN YCEUEHHOU MUPAMUIBI.

CummeTpusi B NPOCTPAHCTBE. ODJEMEHTHl CUMMETPUU IPABWIBHBIX MHOTOI'PDAHHHMKOB.
CuMmMeTpuss B TNpPaBUIBHOM MHOIOIPAaHHUKE: CHMMETpPHUS MapajUlesIeNuIe a, CUMMETpUs
MIPaBUJIBHBIX MTPU3M, CHMMETPHS NPABUIIBHON TUPaAMUBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

[TonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, JUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEAPHBIE, COHAIPABIICHHBIE W IIPOTUBOIIOJIOKHO HAIIPaBICHHBIE BEKTOPBL. PaBeHCTBO
BEKTOPOB. JICHCTBHUS C BEKTOpPAMHU: CIOKEHHWE W BBIYATAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHO)XCHHME BeKTopa Ha uwncio. CBoiicTBa cloxxkeHHs BeKTopoB. CBolicTBa
YMHOXEHHS BEKTOpa Ha 4yucio. [loHATHe KoMmIutaHapHble BEKTOpPBI. IIpH3Hak KoMIIaHapHOCTH
TpéXx BekTopoB. [IpaBwiio napamnenenunena. Teopema O pa3iloKEHUM BEKTOpa IO TPEM
HEKOMIUIAaHApHBIM  BekTopaM. lIpsAMoyrosmpHas cucrema KOOpAMHAT B  IIPOCTPAHCTBE.



Koopaunarsl BekTopa. CBsA3b MeXAy KOOpAMHATAMHM BEKTOpAa U KOOpAMHATAMH TOYEK. YTOJ
Mex 1y BekTopamu. CKansipHOE MPOU3BEICHIE BEKTOPOB.
11 KUIIACC

Tesa BpaleHus

[ToHATHSA: UUIMHApPUYECKAs IIOBEPXHOCTb, KOHUYECKas IOBEPXHOCTb, chepuueckas
MOBEPXHOCTh, OOpasyomue MoBepxHocTeld. Tema BpamleHHMs: LWIMHAP, KOHYC, YCCUEHHBIN
KOHYC, cepa, map. Bzaumnoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTellbHas IIOCKOCTh K
cdepe. M300paxkenue Ten BpalieHus Ha MII0CKOCTU. Pa3BépTka munmuHapa u konyca. CuMMeTpust
cdepsl U mapa.

O06BEM. OcHOBHBIE CcBOWCTBA 00BEMOB Ten. Teopema 00 00BEME MNPSIMOYTOIHHOTO
napajenenunena u cueactsus u3 He€. OO0bEM NPAMOM W HAKIOHHOM MPHU3MBI, IMIUHIPA,
nupamuibl 1 KoHyca. O6bEM 1mapa 1 apoBOro CerMeHTa.

KomOunanuu Ten BpamieHuss U MHOrorpaHHukoB. [Ipu3ma, BmnMcaHHas B IWJIMHAD,
onucaHHas okojio mwiuHApa. [lepeceyenue cdeprl u mapa ¢ miockoctero. Kacanue mapa u
cdepsl II0CKOCThI0. [IoHATHE MHOTOTpaHHHUKA, OITMCAHHOTO OKOJIO Cepsl, Chephl, BHUCAHHOI B
MHOT'OI'PaHHMK WJIM TEJIO BpAILlEHHS.

[Tnomanpr MOBEPXHOCTH LMJIMHIpPA, KOHYycCa, Iuiomans cdepsl u e€ dacteid. [lomobue B
npoctpadctBe. OtTHomeHue 00BbEMOB, IUIOMAAEH MOBEPXHOCTEH MOAOOHBIX  (Uryp.
[IpeoOpazoBanue mnonoOus, romorerus. PemieHue 3agady Ha IUIOCKOCTH C HUCIOJIb30BAHHUEM
CTEPEOMETPUYECKUX METOJIOB.

[ToctpoeHne ceyeHUI MHOTOTPAaHHUKOB Y TEJI BpAIICHUS: CEUYEHUs LWIMHApA
(mapayuiebHO W TMEPHEHAMKYISIPHO OCH), CEYEHHUs KOoHyca (mapajjiesibHble OCHOBAaHHIO U
IPOXOJAIINE Yepe3 BEPLIMHY), CEYEHMsI 11apa, METOJbl IMOCTPOCHMSI CEYEHHI: METOA CIEIOB,
METO]I BHYTPEHHETO MMPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYILEN TUIOCKOCTH.

BexTOopbl M KOOPpAUHATHI B IPOCTPAHCTBE

Bekrtops! B npoctpancTBe. Onepannn HaJl BEKTOpaMu. BeKTOpHOE yMHOXKEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOrO yMHOXeHHA. [IpsiMoyronbHas cucrtemMa KOOpAMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoxxenue BekTopa no 6asucy. KoopauHaTHO-BEKTOPHBIM MeTON MpH
peLIeHNH TeOMEeTPUUYECKUX 3a/1a4.

JIBH2KeHHS B IIPOCTPAHCTBE

JBwxkenuss mpoctpanctBa. OtoOpakenus. JIBmxeHus u paBeHCTBO ¢uryp. OOmme
CBOICTBa JBWKEHUH. Bunubl ABM)KEHMI: NapalielbHBIA IEPEHOC, LEHTpajabHas CUMMETPHS,
3epKajibHasi CHMMETpHsI, TOBOPOT BOKPYT npsiMoil. IIpeoOpazoBanus nogodus. [Ipsmas u chepa
Oiinepa.



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

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:xxnanckoe BoCIMTAHHE:

c()OPMUPOBAHHOCTh TPAKIAHCKOW MMO3UIUU  OOYYAIOIIeTrocsi KaKk AaKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHIMCKOrO OOIIECTBA, MPEACTABICHUE O MaTEMaTHMUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHHM, MPOIEAYyp TpakIaHCKOTO OOIecTBa
(BBIOOpBI, OMPOCHI U APYroe), yMEHHE B3aWMOJEHCTBOBATh C COLMAIBHBIMU HWHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAUYCHUEM;

2) naTpUOTHYECKOE BOCTIUTAHME:

c(OpMUPOBAHHOCTh POCCUMCKON T'PakJTaHCKON MIEHTUYHOCTH, YBaXKEHUS K MPOIIIOMY U
HACTOSIIEMY POCCHICKON MaTeMaTHUKH, HEHHOCTHOE OTHOILIEHHUE K JOCTHIKEHMSIM POCCHUUCKHX
MaT€MaTUKOB M POCCUHCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUU B
JIPYTUX HayKax, TEXHOJIOTHUAX, cpepax SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE JIYXOBHBIX IICHHOCTEH  pOCCHHCKOrO  Haponma, cHopMHpPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOT0 MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH)KCHUN HAyKH U JCSTENIBHOCThIO YUYEHOTO, OCO3HAHWE JIMYHOTO BKJaJa B MOCTPOEHUE
YCTOHYMBOTO OyIyIIEro;

4) 3cTeTHYECKOEe BOCIMTAHME:

3CTETUYECKOE  OTHOLIEHWE K  MHpPY, BKIOYasg  3CTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, peIIeHUH, pacCyX ICHUH, BOCIPUUMYHBOCTh K
MaTE€MaTUYeCKUM acleKTaM pa3jIMYHbIX BUJIOB UCKYCCTBA;

5) puszuveckoe BocuTaHHE:

c(hOpMUPOBAHHOCTh YMEHHUS PUMEHSATh MaTEMaTHUYECKHUE 3HAHHS B HHTEpECcax 37J0POBOTO
u 0e3omacHoro oOpa3a >KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0pPOBBIO (310pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PEryNsapHas (u3HuecKkas akTHBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MTPHU 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM JIEATEbHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPY/y, OCO3HAHHUE IIEHHOCTU TPYIOJIO0US, HHTEPEC K Pa3NuYHBIM chepam
npohecCHOHANBHOM AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSMHU, YMEHHE
COBEpIAaTh OCO3HAHHBIA BBIOOp Oynymier mnpodeccun W pearru30BBIBATH COOCTBEHHBIE
JKU3HEHHBIE TJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4ecKoMy OOpa3oBaHUIO U
caM000Opa30BaHMIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTHBHOMY yYaCTHIO B PEIICHUHN
MPaKTUYECKHX 33/1a4 MaTEMaTUYECKOM HANPaBICHHOCTH;

7) 3K0JI0rMYecKoe BOCIIUTAHUE:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYpbl, TOHUMaHHE BIHUSHUS COILHUAIBHO-
SKOHOMHYECKUX TIPOIIECCOB HA COCTOSHUE TPHUPOJHON M COIMAIBHOM Cpejbl, OCO3HAHHUE
I00AaNbHOTO  XapakTepa  JKOJOTHMYECKHX  MpoOJeM, OpHEeHTalus Ha  [pPUMEHEHHE
MaTeMaTUYeCKUX 3HAHWUW JJIs pelieHus 3a7ad B 00JIACTU OKpYXKAIoIeH Cpefbl, INIaHUPOBAHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JIsl OKPYKAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMUPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKd M OOILIECTBEHHOW MPAaKTUKH, NOHHMaHHWE MaTeMaTH4eCKOW Hayku Kak cgepbl
YeJIOBEUECKOU JIEATEbHOCTH, HTANOB €€ Pa3BUTHUSI U 3HAYUMOCTH Uil Pa3BUTUS LIMBUIM3ALNH,
OBJIQJICHHE SI3BIKOM MATEMAaTHUKHA M MaTEMaTUYECKON KYJIbTYpOH KaK CPEACTBOM MO3HAHUS MUDA,
TOTOBHOCTb OCYUIECTBIISITh IPOEKTHYIO U MCCIIEIOBATENbCKYIO AEATEIbHOCTh UHAUBUAYAIBHO U

B TpyIIIIE.



METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eiCTBUS

Ba3oBble JJornueckue aeiicTBus:

BBISBJISITH W XapaKTePU30BaTh CYIIECCTBEHHBIC MPU3HAKH MATEMAaTHYECKUX OOBEKTOB,
MOHATUH, OTHOIIEHWH MEXIy TMOHATHAMH, (OPMYJIUPOBATh ONPEIACICHUS IOHSATHH,
YCTaHABIIMBATh CYIIECTBEHHBIN NpPH3HAK KIACCU(PUKAIUUA, OCHOBAHUSA Ui 000OIIeHUs u
CpaBHEHUS, KPUTEPUHU TTPOBOIMMOTO aHAJIN3A;

BOCIIPUHUMATh, (HOPMYIHpPOBATH W MPEOOPA3OBBIBATH CYXKICHUS: YTBEPAUTCIbHBIC U
OTpHUIIATEIIbHBIE, CIMHUYHBIE, YaCTHBIE M OOIIME, YCIOBHBIC,

BBISIBJISITH MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOpEUUs B (pakTax,
MaHHBIX, HAOMIONEHUSIX U  YTBEPXKICHUSAX, TMpeasiaraTb KPUTEPUU Ui BBISBJICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUUL;

JIeNiaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTUKH, AECIYKTHUBHBIX U HHIYKTUBHBIX
YMO3aKJIFOUeHHU M, YMO3aKIIFOUEHHH 110 aHAJIOTUH;

MIPOBOAMTH CAMOCTOSATEIBHO JI0Ka3aTeIbCTBA MATEMATUUYECKUX YTBEPKACHUU (IIpsIMbIEe U
OT TPOTUBHOTO), BBICTpAUBaTh AapryMEHTAIUIO, MPUBOAUTH NPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKJICHHSI U BHIBOJIBI;

BbIOUpaTh CcHoco® pemieHus ydeOHOM 3afgaud (CpaBHHMBATh HECKOJIBKO BapHaHTOB
peuieHusi, BbIOMpaTh HamboJiee TMOAXOMAUIUMH C YYETOM CaMOCTOSITEILHO BBIJCICHHBIX
KPUTEPHUEB).

ba3oBble ucciieioBare/ibcKue A1eicTBUSA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIEN0BATENbCKUI MHCTPYMEHT MO3HAHUA, (OPMYIUPOBATH
BOIPOCHI, (DUKCUPYIOIIHE TMPOTUBOpPEUHEe, MpoOJieMy, YCTaHABIMBAaTh HMCKOMOE H JaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE,

MPOBOJIUTh  CAMOCTOSITENIbHO  CIUIAHUPOBAHHBIA  DKCIIEPUMEHT, HCCJIEIOBAaHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEeKTa, SIBIECHUS, IMPOIECCa, BBISIBICHUIO
3aBUCUMOCTEN MEXIy 00bEKTaMU, SIBIICHUSMH, ITPOIIECCAMHU;

CaMOCTOSITENEHO (OPMYITUPOBATH 000OIIEHUS M BBIBOABI IO pe3ylbTaTaM MPOBEAEHHOTO
HaOJIOJICHUS, UCCIIEIOBAHHUS, OIICHUBAThH JIOCTOBEPHOCTH MOTYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U
0000I11IEeHMI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE TMPOIIECCA, & TAKXKE BBIABUTATH MPEANOIO0KEHUS O
€ro pa3BUTHH B HOBBIX yCJIOBHUSX.

Pabora ¢ undpopmanmeii:

BBISBJISITH JeDUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJIs OTBETa Ha BOMPOC U IS
pEIIeHUS 3aa9H;

BbIOMpaTh WHGOPMAIMI0O W3 HCTOYHHUKOB  Pa3UYHBIX THUIOB, AaHAJIU3UPOBATh,
CHCTEMaTHU3UPOBATh W HWHTEPHPETUPOBATH HMHGOPMAIMIO PA3IHYHBIX BHJIOB U  (Qopm
MPE/ICTABIICHHUS;

CTPYKTypupoBaTh  WH(pOpPMAIUio, TPEACTaBIATh €€ B pa3nuYHBIX  dopmax,
WLTIOCTPUPOBATH TpadUUeCcKH;

OIICHWBATh HAAEKHOCTh HMHPOPMAIUM TI0O CAMOCTOSITEIBHO CHOPMYITUPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

O0menue:

BOCIIPUHUMATh U (HOPMYIHPOBATh CYXJEHHS B COOTBETCTBUU C YCIOBUSMH U LEJISAMHU
oO0IIeHus1, SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCBMEHHBIX



TCKCTAX, JaBaTb TMOACHCHUA TII0 XOAY PpCIICHUA 3adadud, KOMMCHTHUPOBATH HOHy‘-IGHHbeI
pe3yJIbTar;

B X0Jle 00CYX/eHHs 3a7aBaTh BOIPOCH IO CYIIECTBY OOCYXIAaeMOH TeMbl, IPOOIEMBI,
perraeMoii 3a1auu, BBICKA3bIBATh WJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOM
CYXJIEHUS C CYXACHUSAMHU APYrHMX YYaCTHHKOB JUANOra, OOHApY>KUBaTh Pa3M4KUe U CXOICTBO
HO3UIHIA, B KOPPEKTHOU popme pOpMYyIHPOBATH PA3HOTIACHS, CBOU BO3PAKCHNUS;

MNpEACTaBIATL PE3YJIbTAaThl PCIICHUA 3aadd, SKCIICPpUMCHTA, HUCCICAOBAHUA, IIPOCKTA,
CaMOCTOATENIFHO BBIOMpATh (opMmar BBICTYIUICHHS C y4ETOM 33/a4  NpPE3eHTAUH |
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHbIe YHUBepPcaJbHble YUeOHbIE 1elCTBUSA

Camoopranuszanus:

COCTaBIATh IUIAH, AJITOPUTM pELICHHUS 3a7aud, BBIOMpAaTh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHTHI PEUICHU ¢ y4€TOM HOBOM HMH(OPMALIUY.

CaMOKOHTPOJIb, IMOLMOHATbHbII MHTEJJIEKT:

BJIa/IeTh HaBBIKAMH MO3HABATENBHON pedIeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
U MBICIUTENBHBIX TIPOIIECCOB, WX pEe3yJbTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS IIpOIIecca U pe3ysIbTaTa PEelIeHrs MaTeMaTHUeCKOH 3aauu;

NpPEIBUACTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHMKHYTHh INPH PEIICHUH 3a/1a4d, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, JNaHHBIX, HAIJICHHBIX OIMIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3ylbTaTa LEIHM M YCIOBHUSIM, OOBSICHITH HPUYHHBI
JNOCTIDKEHUSI WM HEIOCTIDKEHHSI Pe3yJIbTaTOB JESTENIbHOCTH, HAaXOAWTh OMIMOKY, JaBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

NOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThl IpU
pemeHnr y4eOHBIX 3aJad, MPUHAMATh [EJNb COBMECTHOH JIeSTeNbHOCTH, IUIAHUPOBAThH
OpraHu3allMl0 COBMECTHON paloThl, paclpenensTh BHIbI paboT, JOroBapUBaThbcs, 00CYXKAATh
MIPOIIeCC U PE3YIbTaT paboThl, 00001IaTh MHEHHSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboThl (00CYXIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
IITYPMBI» W WHBIC), BBITIOJIHATH CBOIO 4YacTh PabOThI W KOOPAWHUPOBATH CBOW JICHCTBHS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHMBaThb KAayecTBO CBOETr0 BKJIaJa B OOLIMIM MPOAYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YIaCTHUKAMU B3aNMOICHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATDBI

K xoniy 10 kiacca o0ydaromuiicss HAyIuTCs:

® CBO60I[HO ONeprupoOBaTb OCHOBHBIMU NMOHATUAMHA CTCPCOMCETPHUU IIPU PCIICHUHN 3a1ad U
MMPOBEACHNHN MAaTEMATUUCCKHUX paCCY)KHeHHﬁ;

® [IPUMCHATH AKCUOMBI CTCPECOMCTpHUU HU CICACTBUA U3 HUX TPH PCIICHUU
TCOMCTPHUUYCCKUX 3adaY;

e Kiaccu(UIUPOBATh B3AUMHOE PACIIOIOKEHHE MPSIMBIX B IPOCTPAHCTBE, MJIOCKOCTEN B
MPOCTPAHCTBE, MPSAMBIX U IUIOCKOCTEH B MPOCTPAHCTBE;

e CcBOOOJHO ONEPUPOBATH MOHATUSAMH, CBSI3aHHBIMU C YIJIaMH B MPOCTPAHCTBE: MEXKIY
IPSIMBIMU B IIPOCTPAHCTBE, MEXAY MPSIMOM U IUNIOCKOCTBIO;

® CB060,I[HO ONEprupoOBaTh NOHATUAMH, CBA3aHHBIMHU C MHOT'OT'PaHHUKAaMH,

e CBOOOJHO pacmo3HaBaThb OCHOBHBIE BHIbl MHOTOIPAaHHUKOB (TMpU3Ma, MUpaMHIA,
IPSAMOYTOJIbHBIN Mapajiesnenunen, Kyo);



KJIaccu(UIUPOBaTh MHOTOI'PAaHHHUKH, BEIOMpPAsi OCHOBAHUS IS KIACCU(PUKAIINH;

CBO60,I[HO OnepupoBaTh IOHATHUAMH, CBA3AHHBIMH C CCYCHHUEM MHOI'OI'PAaHHHUKOB
IIJIOCKOCTBIO,

BBINOJIHATH HapaJlIeNbHOE, [ICHTPAJILHOE U OPTOrOHAIBHOE MTPOEKTUpOBaHKe GUTyp Ha
TUIOCKOCTb, BBITIOJHATH N300pakeHus (PUTyp Ha MIOCKOCTH;

CTPOUTH CEUYEHHUS MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIaMH, BBIMOJIHATH (BBIHOCHBIE)
IUIOCKUE YEPTEeKU M3 PHUCYHKOB MPOCTHIX OO0BEMHBIX (GUTYp: BUI CBEpXy, COOKY,
CHU3Y;

BBIUMCIIATh IJIOIIAAM TMOBEPXHOCTEH MHOTOIPAaHHUKOB (Mpu3Ma, MHUpPaMUa),
TEOMETPHUYECKUX Tell C MPUMEHEHUEM POopMyT;

CBO60,I[HO OIICpHUPOBATH IMOHATUAMU: CHMMETPUA B IPOCTPAHCTBC, LCHTP, OChb H
IJIOCKOCTb CUMMETpPUHU, HCHTP, OChb U IINIOCKOCTb CUMMCTPHH (I)I/Il"ypbl;

CBOOOJHO ONEPUPOBATH MOHATHSIMH, COOTBETCTBYIOIIMMHU BEKTOPAaM U KOOpAMHATAM B
IIPOCTPAHCTBE;

BBITIOJIHATE JICHCTBUS Ha BCKTOpaMM;

peuars 3ajJjadu Ha O0Ka3aTC/IbCTBO MATCMATUYCCKHX OTHOIIIGHUM U HaxXO0XICHUC
TCOMETPHUICCKUX BCJIIMYHH, IIPUMCHAA HU3BCCTHBIC MCTOJBbI Ipu PCIICHUH
MAaTCMAaTUYCCKHUX 3aJiad MMOBBIICHHOI'O 1 BBICOKOT'O YPOBHS CJIIOKHOCTH,

IMPUMCHATDb HpOCTGﬁH.IPIC IIporpaMMHBIC CpCACTBA U 3JICKTPOHHO-KOMMYHHUKAIITUOHHBIC
CHUCTCMBI IIPU PCHICHUH CTCPCOMETPUUCCKUX 3a4ay;

U3BJIEKATb, npeoOpa3oBbIBATH u MHTEPIPETUPOBATH UH(POPMALINIO 0
INPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (Urypax, IMPeICTaBIEHHYI0 Ha uepTexax u
PUCYHKaX;

IPUMEHATHh IIOJYyYEHHBIC 3HAHWS Ha IIPaKTUKE: CpPaBHUBATh M AHAJIU3UPOBATh
pEalIbHbIE CUTYallUH, NMPUMEHATh U3YYEHHBIE MOHATHS B IPOLIECCE MOUCKA PELICHUS
MaTeMaTU4ecKu CPOpMYIUPOBAHHON MPOOJIEMbI, MOJIEIUPOBATh PeaIbHbIE CUTYalluu
Ha s3bIKE TIE€OMETPUM, HCCIEN0BATh IIOCTPOCHHBIE MOJEIU C MCIOJB30BAaHUEM
FEOMETPUUECKUX TOHSATHI M TeopeM, ammapara ajareOpbl, perarh IpaKTHYeCKHe
3a/1a4M, CBA3aHHBIE C HAXOKIEHUEM I€OMETPUUECKUX BEINYNH;

UMETh MpEe/CTaBIeHUs] 00 OCHOBHBIX 3TallaXx pa3BUTHS T'€OMETPUH KaK COCTaBHOM
yacTu (pyHAaMEHTa Pa3BUTHUS TEXHOJIOTUH.

K konny 11 ky1acca o0yyaromuiicss HAy4YUTCS:

CBOOOJIHO OTIEPUPOBATH MOHATHUSIMH, CBI3AHHBIMU C IMJIMHIPUICCKON, KOHUIECKON U
cheprueckoi MOBEPXHOCTAMU, OOBSICHITH CITIOCOOBI TTOTyUEHUST;

ONneprupoBaTh MOHATUAMU, CBA3AHHBIMU C TCJIaMHW BpAIICHUA: OUJIMHIAPOM, KOHYCOM,
chepoit u mapowm;

pacro3HaBaTh Tesa BpalleHus (IWIHHIP, KOHYC, chepa U map) u 00BSICHATH CIIOCOOBI
MOJTyYEHUSs Tell BpaIlleHUs;

KJIacCu(UITMPOBATh B3aUMHOE PACIIONIOXKEHHUE CPEephI U TUIOCKOCTH;

BBIUYUCIIATE BCJIIMYUHBI 3JIEMCHTOB MHOI'OIPAHHHUKOB W TCJI BpPAIICHHA, 00BEMEI U

IUIONIA/IM MOBEPXHOCTEH MHOTOTPAHHUKOB U TN BpAIICHUS, TEOMETPUUECKUX Tell C
npUMeHeHHeM (OopMyIT;

CBOOOJIHO ONEpPUPOBATh MOHITUAMH, CBSI3aHHBIMM C KOMOMHAIUSIMM TE€J BpAIIEHUS U
MHOTOT'PaHHHKOB: MHOTOTPAHHUK, BIMCAHHBIN B cepy U OMHCAHHBIA OKOJIO C]epsl,
cdepa, BIUCaHHAs B MHOTOI'PaHHUK WUJIM TEJIO BPAILEHUS;



BBIUKCIISTH COOTHOIICHHSI MEXKAY TUIOIIAISIMUA MMOBEPXHOCTEH U 00BEMaMU TOJOOHBIX
Te,

n300pakaTh HM3y4daemble (UTYpBI, BBIIOJIHATH (BBIHOCHBIC) IUIOCKHE YEPTEXH U3
PHCYHKOB IPOCTBIX O0OBEMHBIX (DUTYp: BUJA CBEPXY, COOKY, CHH3Y, CTPOUTH CEUCHHUS
TeJI BpalLLCHMUS;

U3BJICKATb, HMHTEPIPETUPOBATH u npeoOpa3oBbIBATH nH(pOpMALINIO 0
IPOCTPAHCTBEHHBIX T€OMETPHUECKUX (HUrypax, MPEACTABICHHYI0 Ha 4YepTekax u
PUCYHKax;

CBOOOJTHO OTIEPHPOBATH MOHSATHEM BEKTOP B MPOCTPAHCTBE;

BBIIIOJIHATH OlI€pallMy HaJl BEKTOPaMU;

3a[1aBaTh INIOCKOCTh YPAaBHEHHUEM B JICKaPTOBOM CHCTEME KOOPAMHAT;

pemiartb IEOMETPUYECKHE 3aJadyd Ha BBIYUCICHUE YIVIOB MEXAY MPIMBIMU U
IUIOCKOCTSIMH, BBIYHMCICHUE DPACCTOSSHUM OT TOYKM [JO IUIOCKOCTH, B II€JIOM, Ha
IIPUMEHEHNE BEKTOPHO-KOOPAMHATHOIO METO/A IIPU PEILICHNH;

CBOOOJIHO OIEpUPOBATh TOHATHSAMHU, CBS3aHHBIMH C JBHMIXKEHHEM B IIPOCTPAHCTBE,
3HaTh CBOMCTBA JIBM)KCHHI,

BBITIOJHATh M300pakKCHUsST MHOTOTPAHHUKOB M TENl BpPAIICHUS MPH IMapaICIIbBHOM
MEePEeHOCe, MEHTPATBHONH CUMMETPHUH, 3epKaTbHOH CHMMETPHH, MIPH TTOBOPOTE BOKPYT
pSAMOH, MpeoOpa3oBaHus MOA00HS;

CTPOUTH CEYECHMS MHOIOTPAaHHUKOB M Te€Jl BpaUICHUSA: CEYCHHMS LMIUHIPA
(mapasuienbHO U NEPIEHIUKYIISAPHO OCH), CEYeHUs KOHYyca (apajljiesibHble OCHOBAaHHIO
U TIPOXOJSIIIKE Yepe3 BEPIINHY), CEUCHHUS 11apa;

HCIIOJIB30BaTh MCETOAbI NOCTPOCHUA CEUECHHUH: METOon CJICO0B, MCTOHA BHYTPCHHCTO
IMPOCKTUPOBAHUA, METO IEPCHOCA ceKymeI?I IIIIOCKOCTH,

JOKa3bIBAaTh TCOMCTPUUCCKHUEC YTBCPIKACHUSA,

IPUMEHSATh TeoOMeTpUyYecKue (akThl Ui pElIeHUs CTEpeOMETPUYECKHX 3ajad,
MIPEJIITOJIATAFOIINX HECKOJBKO MIaroB PeIIeHUs, €CIIM YCIOBUS IPUMEHEHHUS 3a/IaHbl B
SBHOW U HESIBHOU (hopme;

peiaTth 3aaa4u Ha J0Ka3aTCJIbCTBO MATCMATHYCCKUX OTHOIICHUU U HaXO0XJICHUC
TCOMECTPHUYCCKUX BCIINYNH,

IIPUMEHSATH MPOrPaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHKAIIMOHHBIE CUCTEMBI IIPH
PELIEHUH CTEPEOMETPUUECKUX 3a7aY;

IPUMEHATH IIOJyYEHHbIE 3HAHUS Ha INPAKTHKE: CpPaBHUBaTh, AHAJIU3UPOBATH H
OLICHMBATh peajbHbIE CUTYallUH, IPUMEHATh U3yYEHHBIE ITOHATHUS, TEOPEMBI, CBOMCTBA
B IIpollecce IOMCKA pEeIIeHUsT MaTeMaTH4ecKu CQOpPMYIUPOBAHHOM MPOOIEMBI,
MOJIEJIMPOBAaTh PEAbHBIE CUTYAI[MH HA S3BIKE TEOMETPHUH, UCCIIEN0BATh TIOCTPOCHHbIE
MOJIEJN C MCIOJb30BaHUEM I'€OMETPHUECKUX MOHITHM M TeopeM, ammapara aareOpsl,
pelaTh NPaKTUYECKHUE 3aJa41, CBA3AHHBIE C HAXOKIACHUEM F€OMETPUUECKUX BEIUUNH;

UMETh MpeJCTaBlIeHUs] 00 OCHOBHBIX 3Talax pa3BUTHS T'€OMETPUM KaK COCTaBHOM
yacTu (pyHAaMeHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KITIACC
No KosmnuecTBo yacos DJIeKTPOHHbIE
ﬁ/ HanmenoBaHue pa3/ie/ioB U TeM IPOrpaMMbl Beero EI(:::TPOHB Eg)alc"ﬁruqecx f,léﬁ? OOBB:TI:;])HH e
padoThI PaDOTHI pecypcbl
1 BBenenue B crepeoMeTpHIo 23 1
2 B3anmMHoe pacrosioxeHue npsMbIX B IPOCTPAHCTBE 6 1
3 [MapannenbHOCT NPSAMBIX U ITIOCKOCTEH B IPOCTPAHCTBE 8
4 [leprieHAUKYIAPHOCTD NPSMBIX M IUIOCKOCTEH B IPOCTPAHCTBE 25
5 VTIibl U paccTosHUS 16 1
6 MHororpasHuku 7 1
7 BekTops!l B IPOCTpaHCTBE 12
8 [ToBTOpenue, 0000IICHNE U CHCTEMAaTU3aUs 3HAHUI 5 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0
11 KJIACC
KoanuecTBo yacoB JeKTpoHHEIe
Jl:;_)l'[ HaumeHoBaHue pa3iesioB U TeM NPOrPaMMBbI Beero f{(](:;rponb IpakTnyeckue f:g;g);) OOBB;TI:J)“HM e
padoThI padornt pecypcsl
1 AHanuTH4YeCKas reoMeTpust 15 1
2 [ToBTOpeHME, 0600IICHIE M CUCTEMATH3AIUS 3HAHUIA 15 1
3 OO0BEM MHOTOTpaHHHKA 17 1
4 Tena Bpamenus 24 1
5 [Tnomanyu moBepXHOCTH U 00BEMBI KPYTIIBIX TEI 9 1
6 JIBroKeHUs 5 1
7 [ToBTOpeHme, 0600MIeHNE U CHCTeMaTH3alnsl 3HAHUH 17 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0










INOYPOYHOE IINTAHUPOBAHUE

10 KITACC
Kouaun4vecTBo 4acoB DJIeKTPOHHbIE
JlaTa
Ne Tema ypoka K I H3V4YeH undposrie
HTPOJILHBI AKTHYEeCKH
n/n yp Bcero 06 poa ¢ pﬁ eckue nﬂy o0pa3oBarte/ibHbIE
a00ThI a00ThI
P p pecypcsbl

OcHoBHbIE TIpaBHIIa H300pPKEHUS HA PUCYHKE
1 IJIOCKOCTH, MapaJJIEIbHBIX MPSAMBIX (OTPE3KOB), 1 06.09
CepeIMHBI OTPE3Ka

[lonsATHA cTepeoMETpHUH: TOUKA, IIpsMasi,
IUIOCKOCTB, POCTpaHcTBO. OCHOBHBIE MpaBUIIa
2 n300pakeHNs Ha pUCYHKE TUIOCKOCTH, 1 07.09
HapauIeIbHBIX MPSIMBIX (OTPE3KOB), CEPEIHHEI
OTpe3Ka

[TonsTHS: IEpECEKAOIUECS TUNIOCKOCTH,
3 [IEpECEKArOIINeECs MpsAMasi U INIOCKOCTh; 1 08.09
MIOJIYIIPOCTPAHCTBO

[TonsaTHA: Mepecekaronmecs MI0CKOCTH,
4 IepeceKaroIuecs npsamas 1 III0CKOCTb; 1 13.09
MTOJIYITPOCTPAHCTBO

MHororpaHHuKH, H300paKeHHe MPOCTEUIIINX
5 MIPOCTPAHCTBEHHBIX (DUTYP, HECYILIECTBYIOINX 1 14.09
00BEKTOB

MHororpaHHuKH, H300paKeHHe MPOCTEUIIINX
6 MIPOCTPAHCTBEHHBIX (DUTYP, HECYILIECTBYIOIINX 1 15.09
00BEKTOB

AXCHOMBI CTCPCOMCTPHHU U IICPBBIC CIICACTBHUA U3
HUX

1 20.09

AKCHOMBI CTEPEOMETPUH U TIEPBBIE CIEACTBUS U3
HUX

1 21.09

AXCHOMBI CTCPCOMCTPHHU U IICPBBIC CICACTBHUA U3

. 1 22.09
Hux. CrocoOsbl 3aJaHusl IPSIMBIX U MIJIOCKOCTEN B




10

11

12

13

npoctpancTBe. O003HAUCHUS MPSMBIX U
IJIOCKOCTEN

N300pakeHne ceueHuil mupaMubl, Kyoa U IpU3MBI,
KOTOpBIE MTPOXOJIAT uepe3 ux péopa. M3obpakenue
IIepeceyeHus! MOIYyUYEHHBIX MNIOCKOCTEH.
PackpammBanue NoCTpOEHHBIX CEYEHUN PA3HBIMU
LBETaMU

N300pakeHne ceueHuil mupaMupl, Kyoa U IPU3MBI,
KOTOpBIE MPOXOJIAT uepe3 ux péopa. Mzobdpaxkenue
IepeceyeHus MOIYyUEHHBIX MIIOCKOCTEH.
PackpammBanue noCTpOEHHBIX CEYEHUN Pa3HBIMU
LBETaMU

N300pakeHne ceueHuil mupaMupl, Kyoa U IPU3MBI,
KOTOpBIE MPOXOJIAT uepe3 ux péopa. M3obpaxkenue
nepeceyeHus MOJyYEHHBIX MIIOCKOCTEH.
PackpammBanue NoCTpOEHHBIX CEYEHUHN Pa3HBIMU
LBETaMU

N300paxenune ceueHunil nupamuabl, Kyda 1 pU3Mbl,
KOTOpBIE MPOXOJAT yepe3 ux péopa. M3obpaxenue
IIepeCceYeHUs MOTYyYEHHBIX INIOCKOCTEH.
PackpanimBanue MocTpOEHHBIX CEYEHHI pa3HbIMU
LBETaMU

27.09

28.09

29.09

04.10

14
15

Merton ciaeaoB O MMOCTPOCHUMA cedeHui

Mertona cnenoB 1uisi TOCTpoeHUs ceueHnii. CBoiCcTBa
MEPECEUCHU I NTPSMBIX U IIJIOCKOCTEN

05.10

06.10

16

17

Meton cienos it NocTpoeHus ceueHuil. CBoiicTBa
MEPECEUECHU I NPSIMBIX U IUNIOCKOCTEN

[Toctpoenue ceuenunii B nupamuie, Kyoe no Tpém
ToukaM Ha p€opax. CozaHne BEIHOCHBIX YepTexel
U 3aIIUCh I1aroB IMOCTPOCHUS

12.10

13.10

18

[TocTpoenue ceuenunii B mupamue, Kyoe mo Tpém
ToukaM Ha péOpax. CozaHre BEIHOCHBIX YEPTEkKEH
U 3aIUCh I11aroB MOCTPOCHUS

18.10




19

ITocTpoenue ceuenuil B nupamuze, Kyoe 1no Tpém
ToukaM Ha péopax. Co3laHre BEBIHOCHBIX YEPTEKEH
U 3aIKCh 11aroB NOCTPOCHMUSI

19.10

20

IToctpoenue ceuenuil B nupamuze, Kyoe 1no Tpém
ToukaM Ha péopax. CozaHne BEIHOCHBIX YEPTEkKEH
U 3aIKCh [1aroB NOCTPOCHMUSI

20.10

21

[ToBTOpenue manumerpun: Teopema o
IIPOIOPLIMOHANIbHBIX oTpe3kax. [Tonobue
TPEYrOJbHUKOB

25.10

22

IToBTOpenue mmanumerpun: Teopema Menenast.
PacudeTsl B ceueHnsIX Ha BBIHOCHBIX YE€pPTEkKaX.
Hcropus pa3BUTHS NIAHUMETPUU U CTEPEOMETPUHI

26.10

23

24

25

26

27

KontposbHas paboTa "AKCHOMBI CTEPEOMETPHUH.
Ceuenus"

B3aumHoe pacronoxeHue NpsMbIX B IPOCTPAHCTBE.
CkpeuuBatouiuecs npsimeie. [Tpusnaku
CKpeInBaroIuxcs npsmMeix. [lapamiensasie
MpsiMbI€ B IPOCTPAHCTBE

TeopeMa 0 CylecTBOBaHUM U €IMHCTBEHHOCTH
IIPSIMOY NapaJlJIeIbHONW TaHHOM IPSIMOH,
MIPOXOAAIIEH Yepe3 TOUKY IMPOCTPAHCTBA U HE
JIe)Kaller Ha TaHHOM npsaMon. Jlemma o
MEPECEUECHUH NaPAIIIENBHBIX MPSIMBIX IIOCKOCTHIO

[TapanminensHOCTh TpeX MpsIMBIX. Teopema o TpEx
NapajulebHbIX IpAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

[TapannensHoe npoekTrpoBanue. OCHOBHBIE
CBOMCTBA MapaJlIEIbHOTO MPOEKTUPOBAHUS.
N300paxenue pa3HbIX GUTyp B MapajjiebHON
IIPOEKIINH

27.10

08.11

09.11

10.11

15.11

28

LenTpanbHas npoekus. Yol ¢ COHANPABIEHHBIMU
CTOpOHaMHU. YTOJ MEXAY IPSIMBIMU

16.11




29

3aaun Ha JOKa3aTeIbCTBO M HCCIIEI0BAaHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM TIPSMBIX B
MIPOCTPAHCTBE

17.11

30

31

32

33

34

35

[ToHsATHS: MapauIeTIbHOCTD MPSMOM U TUIOCKOCTH B
npoctpanctie. [Ipu3Hak napasieIbHOCTH NPSIMOU U
mrockocTy. CBOMCTBA MApaANIEILHOCTH MPSIMOM 1
IUIOCKOCTH

['eomeTpuyeckue 3a1a4n Ha BEIYMCIICHUE U
JI0KA3aTeIbCTBO, CBSA3AHHBIE C [1APaJUIEIIbHOCTHIO
MPSAMBIX U INIOCKOCTEMN B MIPOCTPAHCTBE

IlocTpoeHnue cedeHus, MPOXOIALIETO YEPE3 TaHHYIO
IIPSIMYIO Ha 4YEPTEKE U NapaJUIeIbHOIO IPYyron
npsMoH. Pacd€r oTHOIIEHUI

[TapamtenpHas NpoeKLHsl, IPUMEHEHHE IS
MOCTPOEHMSI ceueHul KyOa 1 mapasenenurnena.
CaoiicTBa napajienenunena u npu3Mbl

HapaJ'IJ'IeJ'ILHLIe IIJIOCKOCTH. HpI/I3HaKI/I
mapajiyiICJIbHOCTH ABYX MJIOCKOCTEH

Teopema o0 mapaJuIeTIbHOCTH ¥ € AUHCTBEHHOCTH
IIJIOCKOCTH, MPOXOJSLIEN Yepe3 TOUKY, HE
MIPUHAJISIKAIYIO JAHHOU IIOCKOCTH U CJIEICTBHS
n3 Heé

22.11

23.11

24.11

29.11

30.11

01.12

36

37

CaolicTBa napamienabHbIX INIOCKOCTEN: O
MapaJuIEIbHOCTH IPSIMBIX NIEPECEUCHHUSI IPH
[IEPECCUYCHUH IBYX NapaAJIJIEIbHBIX IJIOCKOCTEH
TpeThen

CaoiicTBa napamieiabHbIX MIOCKOCTEN: 00 OTpe3kax
[apaJUIEIbHBIX IPSIMBIX, 3aAKIFOUEHHBIX MEXTY
nmapaiyiCJIbHBIMH IINIOCKOCTAMU, O IIEPECCUCHUU
IIPSIMOM C IBYMsI ITAPaJUICIIbHBIMHU IIJIOCKOCTSIMU

06.12

07.12

38

[ToBTopenue: Teopema I[udaropa Ha mmockocTu

08.12

39

IToBTOpEHME: TPUTOHOMETPUS NIPSMOYTOJIBHOTO

13.12




TpPEYroJbHUKA

CgoiicTBa Ky0a U MPSMOYTOJIBHOTO

40 1 14.12
napaJiesienumne1a
Brruucnenue JuinH OTpE3KOB B Ky0e U
" i p y 1 15.12
MPSIMOYTOJILHOM Tapasuiesienure/e
[lepnieH IUKYISIPHOCTD MPSMOM U MIOCKOCTH.
42 [Ipu3Hak neprneHIuKyJIIpHOCTH IPSIMON U 1 20.12
TJIOCKOCTH
[lepneH IUKYISIPHOCTD MPSMOM U MIOCKOCTH.
43 [Ipu3Hak neprneHIuKyJIIpHOCTH MPSIMON U 1 21.02
TJIOCKOCTH
Teopema o CyIIecTBOBaHUU M €JMHCTBEHHOCTH
44 MPSAIMOM, IPOXOIAILIEH Yepe3 TOUKY IPOCTPAaHCTBA U 1 22.12
MEPIEHANKYIISIPHOH K IIOCKOCTH
[TnockocTy ¥ epIeHANKYISIPHBIE UM MIPSIMBIC B
45 PIHCHAIYIAP P 1 27.12
MHOT'OI'paHHHKaX
[TnockocTH ¥ IepIEHAUKYIISIPHBIE UM MIPSIMBIC B
46 ocKoc CPICHANKYAPHBIC MM TPAMBIC 1 28.12
MHOTOTpaHHHKaX
47 [Neprienukynsip u HaknoHHast. [loctpoenne 1 2912
NEepPIeHANKYIIpa U3 TOUYKU Ha MPSIMYIO '
48 [lepnenaukynsp u HaknoHHas. [Toctpoenue 1 10.01
MEPIIEHIUKYIISIPa U3 TOYKU Ha MPSIMYIO '
T Ma O TPEX NEPNEHIUKYIIApax (mpsmas u
49 copema O TpEX nepreHMIyIAPaX (1p 1 11.01
oOpatHas)
Teopema o TpEx nepreHANKYISApax (MpsiMast 1
oOpatHas)
51 VYron Mexay CKpeIUBAOIIUMHUCA TPSIMBbIMU 1 17.01
50 [Tonck nmepreHANKYISIPHBIX MPSIMBIX C IIOMOIIBIO 1 18.01
NEPIIECHAUKYIISPHBIX TUIOCKOCTEH '
53 OpTOroHajibHOE MPOEKTUPOBAHUE 1 19.01
o4 [TocTpoenue ceueHuit kyoa, IpU3Mbl, MPABUIHHOM 1 24.01




ImApaMuabl C IOMOIIbIO OpTOFOHaHBHOfI IIPOCKINHU

[TocTpoenue ceuenunii kyba, MpU3MBbI, MPABUILHON

55 MMUPAMUBI C TOMOILBI OPTOTOHAIIBHOW MPOEKIUU 25.01
CuMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO

56 mockocTH. [lnockoctu cummerpuii B 26.01
MHOTOTpaHHUKAX

57 [Ipu3Hak nepneHANKYJIAPHOCTH IPSIMON U 31.01
IIJIOCKOCTH KaK CIJIEJICTBUE CUMMETPUU

58 [IpaBuibHbIE MHOTOTPaHHUKH. Pacuér paccTosHuii 01.02
OT TOYKH JI0 IIJIOCKOCTH

59 [IpaBuibHbIE MHOTOTPaHHUKH. PacuéTr paccTosHuii 02.02
OT TOYKH JI0 IIJIOCKOCTH

60 Crioco0sbl OyCTUTh MEPIIEHMKYIIAPLI: CHMMETPH, 07.02
CABUT TOYKH I10 NapAJJIEIbHOU NPAMOMN

61 Cnsur no }ienapanneanoﬁ IPSIMOM, U3MEHEHUE 08.02
paccTosiHui

62 Kontponbnas pa60Tav"B3aI/IMHoe pacn(')'nomeHHe 09.02
IPSIMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE
[ToBTOpEHME: Yroa MeXay NpsIMBIMU Ha INIOCKOCTH,

63 TPUTOHOMETPHS B POU3BOJILHOM TPEYTOJIbHUKE, 14.02
TeOpeMa KOCUHYCOB

64 [ToBTOpEHME: YrOa MEXAY CKPEIINBAIOIIUMUCS 15.02
MPSIMBIMU B ITPOCTPAHCTBE

65 I'eomeTprueckne METOAbI BEIUNCICHUS YTIIa MEXKTY 16.02
MPSIMBIMU B MHOTOTPaHHHKAX

66 JIByrpanHbIil yroi. CBOMCTBO JIMHEWHBIX YIJIOB 21.02
JBYTPAHHOI'O yria

67 [lepnieHIUKyNSpHBIE MIIOCKOCTH. CBOﬁCT]Ea 2902
B3aMMHO NEPIEHAUKYIISPHBIX IJIOCKOCTEN
[Ipu3Hak nepneHIuKyJISIPHOCTH TIIIOCKOCTENH;

68 TEeopeMa O MPSIMON NEPECEUEHUS IBYX MJIOCKOCTEN 28.02

MEPIEeHIUKYJISIPHBIX TPEThEH TIOCKOCTH




[IpssMOyTONBHBIN MapajuieNenuIes; Kyo;

69 U3MEpEHUs], CBOMCTBA IPSIMOYTOJIBHOTO 29.02
napajuleJienunena

70 Teopema o nuaroHanu NpsAMOYroJabHOTO 01.03
MapajuieenuIie1a v CJICICTBUE U3 HEE '
CrepeoMeTpuuecKre U NPUKIAAHbIE 3a]a4ul,

71 CBSI3aHHBIE CO B3aUMHEIM PACIIOI0KEHUEM MPSIMBIX 06.03
U IUIOCKOCTH
[loBTOpEHME: CKpELIMBAIOLIUECS PSMBIE,

72 IapajulesIbHbIE INIOCKOCTH B CTAHIAPTHBIX 07.03
MHOTOTpaHHUKAX
[Tapa napasienbHbIX IJIOCKOCTEN Ha

73 CKPEILMBAIOIINXCS NPSAMBIX, PACCTOSTHUE MEXIY 13.03
CKPEILMBAIOIUMUCS IPSIMBIMU B IIPOCTHIX ’
CUTYaLUsAX

74 PaccTosiHre OT TOUKH /10 TJIOCKOCTH, PACCTOSIHUE OT 14.03
IIPSIMOM 110 IJIOCKOCTH '
Beluncrnenne paccTossHUN MEXIY

75 CKPELIMBAIOIIMMHUCS IPSIMBIMH C IIOMOIIBIO 15.03
NEPIEHIUKYISIPHON MIJIOCKOCTH
TpéxrpanHblii yroj, HEpaBEHCTBA JJIsl TPEXTPAHHBIX

76 yrioB. Teopema Ilugaropa, Teopembl KOCUHYCOB U 20.03
CHUHYCOB JIJIsl TPEXTPAHHOIO yIia

77 DneMeHTHl CPepruuecKoil reoMeTpuu: 21.03
reoJie3nYecKue JJMHUMU Ha 3emiie '

78 KonrponbHast padora "Yrisl 1 paccTostHus" 22.03
CucremaTtu3zanus 3HaHui "MHOrorpaHHUK U €T0

79 " 03.04
AJIEMEHTBI

80 [Mupamupa. Bunasl nupamua. [IpaBunbHas nupamuia 04.04

81 [Tpusma. [Ipsimasi 1 HaKJTOHHAS TPU3MBI. 05.04
[MpaBuibHAS IPH3Ma '

82 [Ipsimoii napamienenunen, NpsiMOyroJIbHbIN 11.04




napajuiesenumnes, Kyo

83 Beinykieie MHOrorpannuku. Teopema Diinepa 1 12.04

84 Brinyxkiible MHOrOrpanHuku. Teopema Oitniepa. 1 17.04
[IpaBusIbHBIE U IOTYIPABUIBHBIE MHOTOTPAHHUKHU

85 KonrponsHas pabora "MHoOrorpaHHUKH" 1 18.04

86 [lonsiTHE BEKTOpa Ha MJIOCKOCTH U B POCTPAHCTBE 1 19.04

87 CyMMa BEKTOpOB 1 24.04

88 PasnocTh BekTOpOB 1 25.04

89 [TpaBwiio mapamienenuena 1 26.04

90 YMHOXEHHE BEKTOpa Ha YHCIIO 1 02.05

91 Paznoxenne BEKTOpa 110 0a3ucy TpEx BEKTOPOB, HE 1 03.05
JISKAIIUX B OJIHOM TUIOCKOCTH

92 CkansipHO€E IPOU3BEIEHUE 1 08.05

93 Brrauciienue yria Mexy BEKTOpaMu B 1 10.05
IIPOCTPAHCTBE

94 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1 15.05

95 IIpocreiimme 3a1aum ¢ BEKTOPaMH 1 16.05

96 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1 17.05

97 IIpocreiimme 3a1auu ¢ BEKTOpaMH 1 22.05

98 O0o0mieHne 1 cucTeMaTu3aIys 3HaHUH 1 23.05

99 O000111eHIE U CUCTEMATH3aIIU 3HAHUI 1 24.05

100 = HroroBas KOHTpOJIbHAs paboTa 1

101 = HtoroBas KOHTpOJIbHAs paboTa 1

102 | OO6oO0menne U cucTeMaTu3alus 3HaHAH 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




11 KJIACC

Koau4vecTBo yacoB DJIeKTPOHHbIE
Ne Aara uudgposbie
h Tema ypoka KonrTpoabubie IIpakTuueckue HM3Yy4eH
n/n yp Bcero aﬁoprl ;’60“)1 I/Iﬂy o0pa3oBaTe/ibHbIE
p p pecypcbl
[ToBTOopenue Temsl "KoopauHaTel BEKTOpa Ha
1 p pAa Y 1
MJIOCKOCTH M B IPOCTpaHCTBE"
2 [ToBTOopenue Temsl "CkansipHOE TPOU3BECHUE 1
BEKTOPOB"
3 [loBTOpeHue Temsl "BbrunciieHne yriia Mexay 1
BEKTOpPaMHU B NMPOCTpaHCTBE"
4 [ToBTOpeHue Temsl "YpaBHEHHE IPAMOI, 1
MPOXOJIAIICH Yepe3 ABE TOUKH"
5 YpaBHEHHE ITIOCKOCTH, HOPMaJjlb, ypaBHEHUE 1
MIJIOCKOCTH B OTPE3Kax
6 YpaBHEHHE IJTIOCKOCTH, HOPMaJjb, YypaBHEHUE 1
MJIOCKOCTH B OTPE3Kax
7 BekropHoe npousseneHue 1
8 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1
MporpaMMHUpPOBaHUE
9 JIuHeliHbIE HEPABEHCTBA, JIMHEWMHOE 1
IpOorpaMMHUpPOBaHUE
10 AHaIIMTAYECKHE METObI pacu€Ta yriia Mexay 1
MPSIMBIMU B MHOTOTPaHHUKAX
11 AHaIMTUYECKHE METObI pacu€Ta yriia Mexay 1
MJIOCKOCTSIMU B MHOTOTPaHHHKAX
12 ®dopmyrna pacCTOSHUS OT TOYKH JI0 TUTOCKOCTH B 1
KOOpJAMHATAX
13 HaxoxaeHnne paccTositHui OT TOUYKHU 10 IIJIOCKOCTH B 1
Kyoe
14 HaxoxaeHnne paccTosiHui OT TOYKHU 10 IIJIOCKOCTHU B 1




MPaBWJIbHON MHUpamMuze

15 KoHnTtponbhas padota "AHamuTnyeckas reomeTpust"”

16 CeueHHst MHOTOTPAHHUKOB: CTaHIApTHBIC
MHOTOT'PaHHHUKH

17 CeueHust MHOTOTPAHHUKOB: METO/I CJIE/IOB

18 CeueHHst MHOTOTPAHHUKOB: CTaHIApTHBIC }
TUIOCKOCTH, NTEPECEUYCHUS MPSMBIX U TUIOCKOCTEH

19 [MTapannensHbie TPSMBIC U TNIOCKOCTH:
napauIeIbHbIC CCUCHUS

20 HapannenvaHe NPSIMBIC U TUIOCKOCTH: PacyéT
OTHOIICHUN

21 [TapaienbHbIe MPSMBIC U TUIOCKOCTH: YTIIbI MY
CKPEIIMBAOIIUMUCS MPSMBIMH
[leprieHqUKyNIApHBIEC TPSIMbIE U TNIOCKOCTHU:

99 CTAH/ApTHBIE MaPBI MEPIICHMKYIAPHBIX
TUIOCKOCTEH U MPSIMBIX, CHMMETPHH
MHOTOTPaHHUKOB

23 [MeprieHIUKYISIPHBIC IPSMBIC U TUIOCKOCTH:
TeopeMa O TpeX MepIeHANKYIIpax

24 [leprieHqUKYNIApHBIEC TPSIMbIE U TNIOCKOCTHU:
BBIYMCIICHHSI IJTHH B MHOTOTPAaHHUKAX

o5 [ToBTOpEHUE: MIIOIMIATU MHOTOYTOJIbHUKOB,
(bopMyITBI IS TUTOIAICH, COOOpaXKeHUs TOA00H S

26 [ToBTOpEHME: IUTOMAAN MHOTOYTOJIEHUKOB,
dbopMyIIBI TS TTOMAEH, COOOpaXkeHus o 100U

97 [ToBTOpEHUE: MIIOIMIATU MHOTOYTOJIbHUKOB,
(bOopMYIIBI IS TUTOIIAICH, COOOpaXKEHUs TOA00H S
[Tmomaan ceyeHnii MHOTOTPaHHUKOB: TUIOIIATU

28 MOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOPaKEHUS
monoous

29 [Inomanu ceyeHUt MHOTOTPAHHUKOB: TLJIOIIAIN




MOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOPaKECHUS
moa00ust

KonTtponsnas padora "[loBTopenue:

30
MHOTOTPaHHHUKH, CEYEHUS] MHOTOTPaHHUKOB"

31 O0BEM Tema. O6beM IPSIMOYTOJILHOTO
napajuiejaenumneaa

30 3amaun 00 yaBOoCHUHU Ky0a, 0 KBaapaType Kyoa; o
TPUCEKIUH yIiia

33 CrepeoMeTpHUuecKUe 3aja4l, CBSI3aHHBIE C
00BEMOM MIPSAMOYTOIBHOTO TTapaJUICIICTUIIeIa

34 [Tpuxnanueie 3a1a4u, CBI3aHHBIE C BBIYHCICHUEM
00BEMaA MPSIMOYTOIHLHOTO MapaJlIeiIeuIea

35 O06BEM psMON TIPU3MBI

36 CrepeoMeTpHUuecKUe 3aa41, CBSI3aHHBIE C
BBIYHCIICHHEM 00BEMOB TIPSIMOK TIPU3MBI

37 [Ipuknansele 3a1a4un, cBsI3aHHBIE C 00BEMOM
MPSIMOU IPU3MBI
Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO

38 onpeaenénHoro uarerpana. O0bEM HaKIIOHHON
MIPU3MBI

39 Boruncnenue 00bEMOB TN ¢ TOMOIIBIO
onpenenéHHoro uuaTerpaga. OobEM mupaMu bl

40 ®dopmyna o0béMa nupamuabl. OTHOIICHKE
00bEMOB MUPAMHUJT C OOIITUM YTIIOM

41 ®opmyna o6béMa nupamuabl. OTHOIIEHKE
00BEeMOB MUpaMUJ ¢ OOITUM YTIIOM

0 0

42 CrepeoMeTprUueCcKUe 3a]a41, CBSI3aHHBIE C
00BEMaMH HAKJIIOHHOW MPHU3MBI

43 CrepeoMeTpHUuecKUe 3aJa4l, CBSI3aHHBIE C
o0BEMaMK UpaMUIBI

44 [Tpuknagueie 3agaun o Teme "OO0bEMBI TEN",




CBsI3aHHBIE C 00HEMOM HAKIOHHOM IIPpU3MbI

[Tpuknagueie 3agaun 1o Teme "O0bEMEBI TEN",

45 .. 1
CBSI3aHHBIE C 00BEMOM MHPAMUJIBI

46 [Ipumenenne 00bEMOB. Brruncienne paccTosHus 1
JIO TNIOCKOCTH

47 Kontponbnas padora "O6béM MHOTOrpaHHHUKA" 1

48 Hunuuapudeckas HOBEPXHOCTh, 00pa3yrolue 1
HWIMHAPUYECKON TOBEPXHOCTH

49 Hunuuap. [psamoit kpyroso# nuiauuap. [1nomans 1
MOBEPXHOCTU HUITUHIPA

50 Konunyeckasi moBepXHOCTh, 00pasyroliue 1
KOHHYECKOU nmoBepxHocTu. Konyc

51 CeueHune KOHYCa IIOCKOCTHIO, TapaJlJIeTbHOM 1
IUIOCKOCTH OCHOBAHUS

52 VYceuénnslii konyc. M300paxeHne KOHYCOB U 1
YCEUYEHHBIX KOHYCOB

53 [Tomane 60KOBOI MOBEPXHOCTH M TTOJTHOM 1
MOBEPXHOCTU KOHYCa

54 [Tnomane 60KOBOM MOBEPXHOCTH U MOJHOM 1
MOBEPXHOCTH KOHYCa
CrepeomeTpruecKkue 3aJjauu Ha JI0Ka3aTeNbCTBO U

55 BBIYHCIICHHE, TIOCTPOCHUEM CEUEHUN ITUITUHPA, 1
KOHYyca
CrepeomeTpruecKkue 3aJjauu Ha JI0Ka3aTeNbCTBO U

56 BBIYHCIICHHE, TIOCTPOSHUEM CEYEHUN ITUITUHPA, 1
KOHYyca

57 [Ipuknanuelie 3aa4n, CBSI3aHHbBIE C [IMJIMHIPOM 1

58 [IpuxnagHeie 3a1a4n, CBA3aHHBIE C UUJIMHIPOM 1

59 Cdepa u map 1

60 [Tepecedenue cdepsl U mapa ¢ MIOCKOCTHIO. 1

Kacanue mapa u cepsi mnockoctsro. Bun u




n300pakeHHE Imapa

[lepeceuenue chepsl U mapa ¢ MIOCKOCTHIO.

61 Kacanue mapa u cdepsl miaockoctso. Bug u
n300pakeHHE Imapa

62 Ypasuenue chepsl. [Lmomans cepsl u e€ yacrei

63 Cummetpus chepsl U mapa
CrepeomeTpuuecKkHe 3aJauu Ha JOKa3aTelbCTBO U

64 BBIUMCIICHHE, CBS3aHHBIE CO CPEPOi U mapom,
IOCTPOCHUEM MX CEUEHHH MIIOCKOCTBIO
CrepeomeTpuyecKkHe 3aJauu Ha JOKa3aTelbCTBO U

65 BBIUHUCIICHHE, CBSI3aHHBIE CO chepoit 1 mapom,
IOCTPOCHUEM UX CEUEHHH MIIOCKOCTBIO

66 [Ipukiianuelie 3a7a4n, CBsI3aHHbBIE CO chepoit u
1apoM

67 [ToBTOpEHME: OKPYKHOCTH Ha MIOCKOCTH,
BBIYUCIICHHSI B OKPY)KHOCTH, CTaHIapPTHBIE MOI00MS

68 Paznuanbie koMOWHAIMY TET BpaIIeHUs U
MHOT'OI'PaHHHUKOB

69 3amaum o Teme "Tena v MOBEpXHOCTH BpameHus "

70 3anauu 1o teme "Tena ¥ MOBEPXHOCTH BpaleHUS "

71 KonTtponbHast padora "Tena 1 moBepXHOCTH
BpanieHus"

72 O6béMm mnuHIpa. Teopema 06 00bEME MPAMOTO
IMHIpA

73 Brruncienne 00bEMOB TEN C IIOMOIIBIO
onpenenénHoro uHTerpana. O0bEM KoHyca

74 [Tnomaan 60KOBOM U MOTHON MOBEPXHOCTH KOHYCA

75 CrepeoMeTpHUECKHE 3a/1a4H, CBSI3aHHbIE C
BBIYUCIICHHEM 00BbEMOB IIMIIMH]IPA, KOHYCA

76 [puxnagnsie 3anaun o Teme "OO0bEMBI U TITOLIAAN

MOBEpXHOCTEN Ten"




77

O0BEM 1mapa u mapoBoro cekropa. Teopema 06
00wvéme mapa. [Tnomans chepsr.
CrepeomMeTpHyeCKUE 3a/1a4H, CBA3aHHBIC C
BBIYHCIICHHEM 00BEMOB I1apa, MApOBOI0 CETMEHTA
U [1apOBOTO CEKTOpa

78

79

[Tpuknagueie 3agaun 1o Teme "O0bEMBI TEN",
CBsi3aHHBIE C 00BEMOM IIapa M MJIOLIAIBI0 CEpPHI.
CooTHOIIEHHS MEX1y IUIOIIAIMU TTIOBEPXHOCTEH U
00BéMaMH TOHOOHBIX TE

[TomoGHBIE TeNa B mpocTpaHcTBe. M3MeHeHne
00béMa npu ogoouu. CrepeoMeTpuUIeCcKue 3a1a49H,
CBSI3aHHBIE C BEIYMCIEHHEM 00BEMOB T U
IJI0IIaIe TOBEPXHOCTEN

80

81

82

KoHntposnbhas padora "Ilnomaau mnoBepXHOCTH U
00BEMBI KpYyTJIbIX TEN"

JBuxenust npoctpancTBa. OToOpaskeHusl.
JIBrxeHus U paBeHCTBO (uryp. Oduue cBoiicTBa
JIBYKEHUH

Buael nBukeHMit: napauieNbHbIN IEPEHOC,
LEHTPAJIbHASI CHMMETPUS, 3€pKajbHAasi CHMMETPHS,
IIOBOPOT BOKPYT NPSIMOM

83

84

[IpeobpazoBanus nogobus. [Ipsamas u chepa
Ditnepa

['eomeTpHuueckue 3a1aun Ha IPUMEHEHHE
JIBIDKEHUS

85

86

Kontponbnas padota "BekTopsl B mpocTpancTse”

O6o06matomiee moBTopeHue 11 mMoHSATHIT 1 METOZIOB
Kypca reomerpun 10—11 knaccos, cuctemaTuzanus
3HaHui: "[lapannenbHOCTh OPSIMBIX U MJIOCKOCTEN B
npocTpaHcTse”

87

O6o06matomee moBTopeHue 11 MOHIATHII 1 METOZI0B
Kypca reomerpun 10—11 knaccos, cucremaTu3anus




3HaHuii: "BekTopel B npocTpaHcTse"

88

O6o06matomiee moBTopeHue 11 MOHATHII 1 METOI0B
Kypca reomerpun 10—11 knaccoB, cucremaTuzanus
3HaHuii: "BekTopel B npocTpaHcTse"

89

O6o06matomee moBTopeHue 11 MOHATHII 1 METOZI0B
Kypca reomerpun 10—11 knaccoB, cucremaTu3anus
3HaHui: "O0beM MHOTOTpaHHHUKA"

90

O6o06matomee moBTopeHue 11 MOHITHI 1 METOI0B
Kypca reomerpuu 10—11 kiaccoB, cucremaTu3anms
3HaHuii: "OObeM MHOTOTrpaHHUKA"

91

92

93

O6o06matomee moBTopeHue 11 MOHATHII 1 METOZ0B
Kypca reomerpuu 10—11 kaccoB, cucremaTu3amms
3HaHui: "[lnomaay moBepXHOCTH B OOBEMBI
KpYyIJbIX Ten"

O6o6maromiee nopropenue 11 moHsITHI U METOIOB
Kypca reomerpuu 10—11 kaccoB, cucremaTu3aims
3Hanui: "Il1omany noBepXHOCTH U 00BEMBI
KpYyIJbIX Ten"

Wrorosas koHTpoJsibHasA paboTa

94
95

Hrorosas KOHTPOJIbHAA pa60Ta

[ToBTOpeHnue, 0600IIEHNE U CHCTEMAaTH3AITUs
3HAHUM

96

I/ICTOpI/IH Pa3BUTHA CTCPCOMECTPHUU KaK HAYKU U ec
POJIb B pa3BUTHU COBPEMEHHBIX WHXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT Ui

97

I/ICTOpI/IH Pa3BUTHA CTCPCOMETPHUU KaK HAYKU U ec
POJIb B pa3BUTHU COBPEMEHHBIX WHXXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT Ui

98

HcTopus pa3BUTHS CTEPEOMETPUH KaK HAyKH U €&
pOJIb B pa3BUTUU COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT Ul

99

HcTopust pa3BUTHS CTEPEOMETPHUH KaK HAyKH U €€




100

101

102

POJib B pa3BUTHHU COBPEMCHHBIX MHXKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT Uit

Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKH U €€
POJIb B Pa3BUTHH COBPEMEHHBIX NHKCHEPHBIX U 1
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKH U €€
POJIb B Pa3BUTHH COBPEMEHHBIX NHKCHEPHBIX U 1
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPHUM KaK HAYKH U €€
POJIb B pa3BUTUU COBPEMEHHBIX UHKEHEPHBIX U 1
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 102







YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

MaremaTuka: anredpa u Hayaja MaTeMaTHYeCKOTo aHanusa, reomerpus. ['eomerpus, 10-11
knaccel/ Atanacsa JI.C., byry3os B.®., Kagomnes C.b. u npyrue, AkipionepHoe 00IIeCTBO
«M3marenscTBO «lIpocBemenune»

METOAUYECKHUE MATEPHUAJIBI JJ151 YYUTEJISA

*Caaksa C. M. I'eometpus. [Toypounsie pazpadorku. 10—11 kmacchr :

yuae0. mocobue s obmmeoopazosar. opranuzanuii /C. M. CaaksH, B. @. ByryzoB. — M. :
IIpocsemenue

*T'eomerpus. 10 kiacc. ba3oBsiii u mpoduibHBI ypoBHU. [{HIaKTHYECKUE MATEPUAITBI.
VYuebnoe nmocobue b. I'. 3ud - M.: [Ipocemenue.

*T'eomerpus. 11 kiacc. ba3oBsiii U npoduabHbI ypoBHH. JIUIaKTHUECKUE MATCPHAIBL.
VYuebnoe nmocobue b. I'. 3ud - M.: [Ipocemenue.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
*https://www.yaklass.ru/p
*https://math-ege.sdamgia.ru/teacher






