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HHOACHUTEJBbHAA 3AIIUCKA

I'eomerpust sBisieTcss OAHMM M3 0a30BBIX KypCOB Ha YpPOBHE CpPEJHEro oO0Iuero
o0pa3oBaHus, TaKk Kak 00ecreynBaeT BO3MOXKHOCTh H3YUYCHHUS AUCLIUILUINH €CTECTBEHHO-HAYYHOU
HalpaBIEHHOCTH M INPEIMETOB I'yMaHUTAapHOro Iukia. Ilockosnbky joruyeckoe MbILLUICHHE,
dopmupyemMoe TmpH HM3y4eHHH OOYYAIOMIMMHUCS TOHSTHHHBIX OCHOB TI'€OMETpUH, IpHU
JI0Ka3aTeIbCTBE TEOPEM M IIOCTPOEHHUHU LIENOYKU JIOTUYECKUX YTBEPXKICHUH INpHU peLICHUU
FEOMETPUUYECKUX 3aJ1a4, YMEHHE BBIABUIaTh W OIPOBEPraTh TUIIOTE3bl HENOCPEICTBEHHO
UCTOJIBb3YIOTCS TIPU PEIIEHUM 3a/lad e€CTECTBEHHO-HAYYHOI'O LIMKJIA, B YACTHOCTH (PU3MUECKUX
3aj1a4.

Iesnb ocBoeHUst porpaMMel yueOHoro kypca «l'eomerpus» Ha yriayOIEHHOM ypOBHE —
pasBUTHE WHIMBHIYAJbHBIX CIIOCOOHOCTEH OOYyYalOMIMXCS TPU HW3yYEHHUH TEeOMETPUH, Kak
cocTaBJIAIOLIEH mpeaMmeTHON obOnactu «MaremaTnka W MHQOpPMATHKa» dYepe3 obecrieyeHue
BO3MOXXHOCTH TPUOOpETEHHsI M HCIOJIb30BaHUS 0ojee TITyOOKHX T'€OMETPHUECKUX 3HAHUU U
JecTBUM, crenu(UYHBIX I'€OMETPUH, U HEOOXOAMMBIX Ul YCHELIHOIo MpOo(hecCHOHAIbHOTO
00pa30BaHusl, CBA3aHHOIO C UCIIOJIb30BaHUEM MaTEMaTHKH.

[TpuopuTeTHBIMM 3a7jauaMK Kypca T€OMETPUHU Ha yIITyOJEHHOM YPOBHE, PACHIMPSIOIIUMU
Y YCUJIMBAIOUIMMU Kypc 0a30BOTr0 YpOBHS, SIBJISIFOTCSL:

pacliMpeHue NpeACTaBICHHUs O TIeOMeTPUM KaK 4YacTd MHUPOBOW KyJIbTYpbl U
(GopMHUpOBaHKE OCO3HAHUS B3aUMOCBSA3H I'€OMETPUH C OKPYKAIOLIUM MUPOM;

(dbopMHpOBaHUE MPEJICTABICHUS O IMPOCTPAHCTBEHHbIX (Urypax Kak O BaKHEHIIHUX
MaTeMaTUYECKUX MOJIENISX, TO3BOJISIOLIUX ONKCHIBATh U U3yYaTh Pa3HbIC SIBJICHUS OKPYKAIOILEr0
MUpa, 3HaHHE OHATUHHOIO anmnapara 1o pasaeny «CtepeoMeTpus» yueOHOTo Kypca reOMETpUH;

(dbopmMHupoBaHKE YMEHUS BIaJ€Th OCHOBHBIMHU MOHATHSMH O MPOCTPAHCTBEHHBIX (QUTYpax
U UX OCHOBHBIMHM CBOWMCTBaMHM, 3HaHHE TeopeM, (HOpMyJl U YMEHHE MX NPUMEHATh, YMEHUS
JIOKa3bIBaTh TEOPEMBI 1 HAXOJAUTh HECTAHIAPTHBIE CIIOCOOBI PELICHHUS 3a/ay;

¢dbopMHpoBaHHE yYMEHHs paclo3HaBaThb Ha 4YepTeXax, MOJENAX M B pealbHOM MHpe
MHOTOTPaHHUKH U TeJa BPaIleHUsI, KOHCTPYUPOBAaTh T€OMETPUUECKUE MOEIIN;

dbopmMHupoBaHHE  TOHMMAHUS  BO3MOXKHOCTH  aKCHMOMAaTHYECKOTO  MOCTPOEHUS
MaTeMaTUYeCKUX TEeOopHuil, (OopMHUpOBaHHME MOHMMAHHUS POJU AKCUOMATUKU IPU IMPOBEIECHUU
pacCy KIeHUN;

(¢bopMUpOBaHME YMEHUS BIaJE€Thb METOAAMM JI0Ka3aTeJIbCTB U aJTOPUTMOB pPEIICHUS,
YMEHUST MX MPUMEHATh, IPOBOJUTH JIOKa3aTelbHbIE pPACCYXKACHUS B XOJE pELICHUS
CTEpEOMETPUYECKMX 33Jad U 3aJad C [PaKTHUYECKUM cojepkKaHueM, (popMupoBaHUE
OpeJCTaBIeHUs O HEOOXOAMMOCTH JI0Ka3aTeNbCTB MpPHU OOOCHOBAaHMM MaTeMaTHUECKUX
YTBEP)KJICHHUI U POJIM aKCHOMATHUKH B TIPOBEICHUH JISTyKTHBHBIX PACCYKICHUH;

pa3BUTHE U COBEPUICHCTBOBAHWE HHTEJIEKTYalIbHbIX M TBOPYECKHX CIIOCOOHOCTEH
o0Oy4aromuxcs, IO3HAaBAaTEIbHOW aKTUBHOCTH, HCCIEI0BAaTEIIbCKUX YMEHHUM, KPUTUYHOCTH
MBILICHHS], UHTepeCca K U3yUYEHUIO T€OMETPUH;

¢dbopMupoBaHue (PYHKIIMOHAIBHON TI'PAMOTHOCTH, PEJIEBAHTHOM TE€OMETPUU: YMEHUS
pacrio3HaBaThb MPOSBICHHUS T€OMETPUYECKUX MOHATHI, 00bEKTOB M 3aKOHOMEPHOCTEH B peabHbBIX
KM3HCHHBIX CHUTyallUSX ¥ TPU U3YyYEHWH JPYTUX YYEOHBIX TPEAMETOB, MPOSBICHUS
3aBUCUMOCTENl M 3aKOHOMEPHOCTEM, MOJEIMPOBAHUS pEAIbHBIX CHUTYyalllil, HCCIEI0BaHUs
MOCTPOEHHBIX MOJIEJIeH, UHTEPIPETAIH MTOJTYYEHHbBIX PE3YJIbTAaTOB.

OCHOBHBIMHU COJIepXKATEeIbHBIMU JIMHUSAMHU yueOHoro kypca «l'eomerpusi» B 10-11
knaccax sBistoTCs: «[IpsiMble M IJIOCKOCTH B IPOCTpaHCTBe», «MHororpaHHukm», «Tena
BpalleHUs», «BEeKTOPBI M KOOPAMHATHI B IPOCTPAHCTBEY, «JIBIIKEHUS B IPOCTPAHCTBEY.

ChopmynupoBanHoe Bo PI'OC COO TpebGoBaHHE «yMETh ONEPUPOBATH MOHATHIMI,
peNeBaHTHBIMU T€OMETPUU Ha YriryOn€HHOM ypoBHEe oOyueHus B 10—11 kiaccax, OTHOCUTCS KO
BCEM COJEpXaTelbHbIM JIMHUSIM YydeOHOro Kypca, a (QOpMHUpOBaHUE JIOTUYECKHX YMEHUMH
pacripeniesisieTcsi He TOJIBKO IO COolepKaTeIbHBIM JJHHUSAM, HO H 110 rojam o0ydenus. Coaeprkanue



00pa3zoBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3ysibTaraM OcBOoeHUs DenepanbHO padoueit
MIPOTPaMMBI, pacIpeIeIEHHBIM 10 TOAaM 00y4eHUsl, CTPYKTYPUPOBAHO TAKHM 00pa3oM, 4TOOI KO
BCEM OCHOBHBIM, MPUHIIMIUAIBHBIM BOIIpOCaM o0ydJaromuecs o0paiaiich HEOJHOKPATHO. DTO
MO3BOJIIET  OPraHM30BaTh  OBIAJCHHE TEOMETPUYCCKUMHU  TOHSATUSMH H  HABBIKAMU
MOCIIEA0BATENbHO U IMOCTYIATENbHO, C COONIOJICHUEM MPHUHIIUIA MPEEMCTBEHHOCTH, a HOBbBIE
3HAHUS BKIIOYATh B OOIIYIO CHCTEMY T€OMETPHUECKUX MPEACTABICHUH 00yUJarOmNXCsl, paCIIUpPSs
U yriyouss e€, 00pa3ys MpoyHble MHOKECTBEHHBIE CBS3H.

[lepexon k U3y4eHHIO T€OMETPUH HA YIiIyOJIEHHOM YPOBHE [103BOJISIET:

co3larh ycloBUS Ans AuddepeHunanuu o0ydyeHHs, MOCTPOSHUS HHIWBUIYaTbHBIX
0o0pa3oBaTeNbHBIX IpOTpaMM, O00eCHeunTh  yrIIyONE€HHOE HW3ydYeHHE TEeOMETpPHHM  Kak
cocrapsitolleil yueOHoro npeamera «Marematukay;

MOJATOTOBUTH O0YYAIOMIUXCS K TMPOJODKCHUIO M3YYCHHUSI MAaTEeMAaTUKH C YYETOM BhIOOpa
Oynymieit mpodeccuu, obecrieunBas TPEEMCTBEHHOCTh MEXIy OOIMMM M TPodecCHOHATbHBIM
0o0pa3zoBaHHEM.

Ha u3ydenue yuebHoro kypca «l'eomerpusi» Ha yriayOnéHHOM ypoBHE oTBoguTcs 204
yaca: B 10 kitacce — 102 gaca (3 gaca B Heneno), B 11 kiacce — 102 ygaca (3 yaca B Heeno).



COJEP)KAHUE OBYYEHUA
10 KJIACC

IIpsimble ¥ MIIOCKOCTH B POCTPAHCTBE

OcHoOBHbIE IOHATHS cTepeoMeTpuu. Touka, mpsimasi, INIOCKOCTb, TPOCcTpaHcTBO. IloHsATHe
00 aKCHOMaTHYECKOM MOCTPOSHUHU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUHU U CIIEJCTBUS U3 HUX.

B3anMHOe pacnonokeHue NpsMbIX B IIPOCTPAHCTBE: MEPECEKAIOIUECs, apajlIe/IbHbIE U
cKkpemuBaromuecs npsamele. [IpuzHaku ckpemyBaronmxcs npsameix. [lapamienbHOCTh NPAMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IApaJUICIIbHBIE IIPSIMBIE B IIPOCTPAHCTBE, NAPAJLIEIBHOCTh TPEX
NpSMBIX, NApaJUIeIbHOCTh HOpsIMOM U mIockocTH. [lapamiensHOoe W LEHTpaJIbHOE
POCKTHPOBaHUE, n3o0pakeHue ¢puryp. OCHOBHBIE CBOMCTBA MApaICIbHOTO MPOSKTUPOBAHMSL.
H3obpaxenue ¢Guryp B napajuiebHON MPOEKIUU. YTJIbl C COHAIIPABICHHBIMU CTOPOHAMM, YTOJ
MEXIY NPSAMBIMH B IPOCTpaHCTBE. llapaiienbHOCTh IIIOCKOCTEM: NMapajuleIbHbIE IIIIOCKOCTH,
CBOICTBa MapaielbHbIX IUIOCKOCTeH. [IpocTeiime npocTpaHnCTBEHHBIE (PUTYPHI HA MIIOCKOCTH:
TETpa’aAp, NapaJICNIEeNUIE], TIOCTPOCHUE CEYEHU M.

[lepneHquKynsspHOCTH HPSAMOM UM IUIOCKOCTU: MEPHEHIAUKYJSIPHbIE TpsIMbIE B
MPOCTPAHCTBE, MPSMbIE NapaUICIbHbIE M MNEPHEHAUKYJSIPHBIE K TUIOCKOCTH, IPU3HAK
NEePHEHANKYIISIPHOCTU MIPSIMOM U INIOCKOCTH, TEOPEMA O MPSAMOM NEPHEHAUKYJIIPHOHN IIOCKOCTH.
OproroHanbHOe NpoeKkTupoBaHue. llepneHAuKyasp U HAKJIOHHBIE: PAaCCTOSHHUE OT TOYKU IO
IUIOCKOCTH, PAacCTOSHUE OT NPSIMON [0 TIUIOCKOCTH, MPOEKIuss (GUrypbl Ha IIOCKOCTb.
IlepneHquKyIspHOCTD IUIOCKOCTEH: IPU3HAK MEPIEHIUKYIIIPHOCTH ABYX IUIOocKocTer. Teopema
0 TPEX MEPIEHIUKYIIIPaX.

VYTIibl B IPOCTPAHCTBE: YTOJI MEXAY IPSAMOU U INIOCKOCTBIO, ABYTPAHHBIN YT OJI, IMHEHHBIN
yroja JBYIpPaHHOro yrija. TpéXrpaHHblii W MHOrorpaHHble yribl. CBOMCTBa IJIOCKHUX YIJIOB
MHOrorpattoro yriyia. CBOHCTBa IJIOCKMX U JIBYTPaHHBIX YIJIOB TPEXTpaHHOro yria. Teopembl
KOCHHYCOB U CUHYCOB JJIsl TPEXTPAHHOTO YIJIA.

MHOrorpaHHUKHU

Buasl MHOrOrpaHHMKOB, pa3BEPTKa MHOrorpaHHuka. [Ipu3ama: n-yronpHas mnpusMma,
npsiMasi 1 HaKJIOHHasl MPU3Mbl, OOKOBas M IOJIHAs MOBEPXHOCTh Npu3Mbl. [lapannenenunen,
NpsIMOYTOJIbHBIA MapajuleNienunel W ero cpoicrBa. KparTyailluye mnyTM Ha MOBEPXHOCTH
MHoOrorpanHuka. Teopema Oiinepa. [IpoctpanctBennas teopema I[ludaropa. Ilupammma: n-
yToJIbHAsI MTUPaMU/a, TpaBUiIbHAS U yced€HHast mupamuibl. CBoiicTBa pédep u OOKOBBIX TpaHei
MpaBUIBLHON TMpamMuabl. [IpaBuiibHbIE MHOTOTPAHHUKH: TMpaBUJIbHAsS TpU3Ma M TpaBUIbHAsS
MUpaMuIa, IpaBUIIbHAS TPEYTOIbHAS TMPaMHUJIa U IPaBUIIbHBIN TeTpadp, kKyo. [IpencraBnenue o
IIPaBUJIBHBIX MHOTOTPAaHHUKAX: OKTAdAP, JOJAEKad P U UKOCAIP.

Brruncnenue 3eMeHTOB MHOTOTPaHHHUKOB: pEOpa, nuaroHanu, yrisl. [lnomans 6okoBoi
MOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSMOM MPU3MBI, IUIOIIA/ (b OCHOBaHHI, TeOpeMa 0 O0KOBOM
MOBEPXHOCTU MPsMON mipu3Mbl. [Inmomaas GOKOBOM MOBEPXHOCTH M MOBEPXHOCTH MPaBUIBHON
MpaMUbl, TEOpPEMA O IUIOIAAN YCEUEHHON TUPaMUIBI.

CummeTpusi B IPOCTPAHCTBE. DJIEMEHTbl CUMMETPHUHM MPaBUIbHBIX MHOTOTPAaHHUKOB.
CuMMeTpusi B MpPaBUIBHOM MHOTOTPAHHUKE: CHUMMETpHUS Mapajieienunenaa, CUMMETPUs
MPaBUJIBHBIX IPU3M, CHMMETPUS MPABUIIBHON MUPaMUJBI.

BekTopbl 1 KOOPAUHATHI B NPOCTPAHCTBE

[ToHsTHS: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, AJIMHA HEHYJIEBOT'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAINPABIICHHBIE W IPOTHBOINOJOKHO HaIlpaBIEHHbIE BEKTOpbL. PaBeHCTBO
BEKTOpPOB. [IeHCTBUS C BEKTOpAaMHU: CIIOKEHUE W BBIYUTAHHUE BEKTOPOB, CyMMa HECKOJIBKHUX
BEKTOPOB, YMHOKEHHE BEKTOpa Ha uncio. CBOMCTBA cokeHus: BeKTOpoB. CBOICTBA yMHOKEHUS
BeKTOpa Ha unciio. [ToHsTHe KoMImIaHapHble BEKTOpHI. [[pr3HaKk KOMIIJIaHAPHOCTU TPEX BEKTOPOB.
IIpaBuno mapamenenunena. TeopemMa O pas3IoKEHUHM BEKTOpa IO TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpsimoyrosbHas cuctema KoopauHaT B mpoctpaHcTBe. KoopnuHatel Bektopa. CBs3b



MEXJy KOOpJUHATaMH BEKTOpa M KOOpAMHATaMU TOYEK. YTOJI MexXIy Bekropamu. CkansipHOoe
MPOU3BEJIEHNE BEKTOPOB.

11 KIIACC

Tena Bpaumenus

[lonsTHs: UMIAMHAPUYECKAs IOBEPXHOCTh, KOHHUYECKash IOBEPXHOCTb, cQepuyeckas
MOBEPXHOCTh, 00pa3yIolIre MoBepXHOCTeH. Tena BpaleHus: MUIUHAP, KOHYC, YCCUEHHBIN KOHYC,
cdepa, map. B3aumHoe pacnonoxenue cepbl U MIOCKOCTH, KacaTelbHas MIIOCKOCTh K cdepe.
N300pakeHne Tes BpaleHus Ha TIIocKocTH. Pa3BépTka unnmuuapa u konyca. Cummerpus chepbl
U 11apa.

O6BéM. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEME NPSIMOYTOIBHOTO
napajuienenunena u ciueactsuss u3 He€. OOBEM NpsIMONM M HAKJIOHHOM MPU3MBI, LMUIUHAPA,
nupamMuIbl 1 KoHyca. O0bEM mapa 1 apoBOro CerMEeHTa.

KoMOunamu Tten BpaiieHHMS W MHOTOTpaHHUKOB. [Ipu3Mma, BhucaHHas B IHJIMHD,
onucaHHas okojo mwimHApa. [lepeceyenne cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepsl IOCKOCThIO. [IoHATHE MHOTOTPaHHKKA, OMHCAHHOTO 0KOJIO chepsl, chepbl, BNUCAHHON B
MHOTOTPaHHUK WJIN TEJIO BPALCHUS.

[Tnomanps MOBEepXHOCTH HUIMHAPA, KOHYyca, Tuomans cdepsbl u e yacteir. [lonobue B
npoctpanctBe. OTHouleHHe OOBEMOB, IUIONIAIEH TOBEPXHOCTEH MOAOOHBIX  (uUTyp.
[IpeoOpazoBanue monobus, romorerus. PemieHue 3amad Ha IUIOCKOCTH C HCIOJB30BaHHUEM
CTEPEOMETPUUECKUX METOJIOB.

[locTpoenne cedyeHHid MHOTOTPAHHMKOB U TeNl BpAlllEHUS: CEUEHHUs IMIMHIpPA
(mapamienbHO M TMEPIEeHIUKYISIPHO OCH), CEYCHHsS KOHyca (mapajjiesibHble OCHOBAaHHUIO M
MPOXOJAIINE Yepe3 BEPIINHY), CEYCHHsI 11apa, METOJbl MOCTPOCHUS CEYCHHI: METOJ CJEJOB,
METO]I BHyTPEHHETO MPOEKTUPOBAHUS, METO/] IEPEHOCA CEKYILEN IIIOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BexTops! B npoctpancTse. Onepanuu HaJ BeKTOpaMu. BeKTopHOe yMHOKEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOrO yMHOXeHHMs. [IpsmoyronpHas cucreMa KOOpPAMHAT B IIPOCTPAHCTBE.
Koopaunatsl BekTopa. Pa3noxenue Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpHU
pELIeHUH T€OMETPUUYECKUX 3aj1ay.

JIBHKeHUsI B MPOCTPAHCTBE

JBwxeHust npoctpaHcTtBa. OtoOpaxeHus. [IBwkeHus u paBeHcTBO ¢uryp. OOmue
CBOMCTBA JBW)KCHUH. Buabl IBW)KEHMIL: NMapajuIeIbHBIA IEPEHOC, LEHTPAIBbHAS CUMMETpHS,
3epKajbHas CHMMETpPHs, TOBOPOT BOKPYT mpsiMoii. [Ipeo6GpazoBanus nonodus. Ilpsmas u coepa
Ditnepa.



IINTAHUPYEMBIE PE3YJIbTATBl OCBOEHHS YYHEBHOI'O KYPCA
«'EOMETPUS» (YI'IYBJIEHHBIN YPOBEHDB) HA YPOBHE CPEJHEI'O OBIIIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:knanckoe BOCIIUTAHUE:

cOPMUPOBAHHOCTh TPAKIAHCKOW TIMO3UIMK OOYyYaIomerocss Kak aKTHMBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHIMCKOro OOIIECTBAa, MPEACTABICHHUE O MAaTeMaTHMYECKHUX OCHOBAX
(YHKIIMOHUPOBAHMS PA3NUYHBIX CTPYKTYp, SIBICHUH, NPOIEAYyp TPakIaHCKOTO OOIIecTBa
(BBIOOpPHBI, OMPOCHI U JAPYTo€), YMEHHUE B3aUMOJACHCTBOBATH C COIMAIbHBIMH WHCTUTYTaMHU B
COOTBETCTBUU C UX QYHKIUSIMU H HA3HAUYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OPMHPOBAHHOCTH POCCUNCKOM IpaXIaHCKOW UACHTHYHOCTH, YBKEHUS K MPOLLIOMY H
HACTOSIIIEMY POCCHMCKON MaTeMaTHKH, EHHOCTHOE OTHOILIEHHE K JOCTUKEHUSIM POCCUICKHUX
MaT€MaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUU B
JIpYruX HayKax, TEXHOJIOTHUAX, cpepax SIKOHOMHUKH;

3) AyXOBHO-HPABCTBEHHOE BOCTIMTAHUE:

OCO3HAHHWE JIYXOBHBIX IIEHHOCTEH POCCHUHCKOrO Hapoja, CHOpPMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, STHUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTHUYECKUM IPUMEHEHUEM
JOCTH>KCHUI HAyKU W JESTENbHOCThIO YYEHOIO, OCO3HAHHE JMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOWYMBOTO Oy IyIIETO;

4) >cTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKOE  OTHOIICHHE K  MHUpPY, BKJIIOYas  OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEHICHHH, pacCyXIEeHUH, BOCIHPHUUMUYHUBOCTh K
MaTEeMaTUYECKUM acleKTaM Pa3InYHbIX BUJIOB UCKYCCTBA,

5) pusuyeckoe BocnuTaAHME:

c(hOpMUPOBAHHOCTh YMEHHS PUMEHSATh MaTEMaTUUECKHE 3HAHUS B UHTEPECaX 3/J0POBOTO
u Oe3omacHOro obOpasa >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, PEryisipHas Gu3anyeckass akTUBHOCTB),
buznyecKoe COBEPIICHCTBOBAHHE MPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTENBHON JA€ATEIbHOCTHIO;

6) TpynoBoe BocnuTaHue:

TOTOBHOCTB K TPYJly, OCO3HAHUE LIEHHOCTU TPYAOIIOOUS, HHTEPEC K PA3INIHBIM cepam
MpOoECCHOHAIBHON ACSITEIIBHOCTH, CBA3aHHBIM C MAaTEMAaTHUKOW W €€ MPUIIOKEHUSIMH, YMEHUE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymielt mnpodeccu U peaTu3OBbIBaTh COOCTBEHHBIE
JKU3HEHHBIC IUTaHBbI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa3OBaHHIO W
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HANPaBICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCTIMTAHHUE:

c(hOPMHUPOBAHHOCTh JKOJOTMYECKOW KYJIbTYpbl, TOHUMAHWUE BIUSHUS COIHUAIBHO-
HSKOHOMHUYECKHUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
I100aTBHOTO XapaKTepa YKOJIOTHIECKUX MPOOIIeM, OpHEHTAITUS Ha TPUMEHEHHE MaTeMaTHYECKIX
3HAHMI JJIs1 pEIIeHUs 3a7a4 B 00J1aCTH OKpYKaroIIel cpepbl, ITIAaHUPOBAaHUE TOCTYITKOB U OLEHKU
UX BO3MOYKHBIX TTOCJICJICTBUM JIJISi OKPYIKAIOIIEH CPEJIbI;

8) HeHHOCTH HAYYHOI 0 MO3HAHUS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIECTBEHHOW MPAKTUKH, TOHUMaHHWE MAaTeMaTH4YeCKOW HayKH Kak chepsl
YEJIOBEUECKOW NESITEIIbHOCTH, ITANoB €€ Pa3BUTHS W 3HAYUMOCTHU ISl PA3BUTHSI ITUBUIIU3AIINH,
OBJIQJICHHE SI3BIKOM MATEMaTHUKU U MaTEMaTHYECKON KyJIbTYypOH KaK CPEJACTBOM MO3HAHUS MUPA,
TOTOBHOCTb OCYIIECTBIISITH MPOSKTHYIO U MCCIIEIOBATEIBCKYIO IEATEIbHOCTh WHINBHAYAIBHO U
B IpyIIIIE.



METAINPEJMETHBIE PE3YJIbTATHI

Ilo3naBaTenbHbBIC YHHBepPCcAJIbHbIE YUeOHbIE NelCTBUS

Ba3oBble JJornueckue neiicTBuA:

BBIABJIITE W XapPaAKTCPU30BATh CYHICCTBCHHLIC IMMPU3HAKH MATCMATUYCCKUX O6’beKTOB,
NOHATUHM, OTHOWIEHMH MeXAy MOHATUAMH, (OpMyJIUpOBaTH ONpEAETICHUsS  MOHATHH,
YCTaHABIIMBATh CYIIECTBEHHBIN NpPH3HAK KIACCU(UKAIMKA, OCHOBAHUS Il 0000IIeHUs u
CPAaBHEHHUs, KPUTEPUU IIPOBOJAUMOI0 aHAJIN3a,

BOCIIPUHUMATh, (OPMYJIHPOBATh M TPEOOPa3OBBIBATH CYKICHUSA: YTBEPAUTEIbHBIC WU
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IUE, YCIOBHBIE,

BBIABJIAITE MATCMATUYCCKUC 3aKOHOMCPHOCTHU, B3aMMOCBA3HU U IIPOTUBOPCHUSA B q)aKTaX,
JAHHBIX, HaOMIONEHUSX W  YTBEPKICHUAX, IpeliaraTb KPUTEpUU IS BBIABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JIeJIaTh BBIBOJBI C HMCIIOJB30BAaHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX M HHAYKTHUBHBIX
YMO3aKI4YeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITENILHO JI0Ka3aTebCTBA MAaTEMaTUUECKUX YTBEPXKIECHUH (TIpsMble U
OT MPOTUBHOIO), BBICTpAaUBaThb ApPryMEHTAIUIO, IMPUBOAUTH NPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYKJICHHSI U BBIBObI;

BBIOMpaTh cnoco0 pemeHUst y4deOHOW 3amaud (CpaBHHUBAaTh HECKOJBKO BApHUAHTOB
peuieHus, BbIOMpaTh HauOoJee MNOAXOASIIMM ¢ YYETOM CaMOCTOSITEIbHO BBIJCICHHBIX
KpUTEPUEB).

Ba3zoBble nccienoBarebCKue 1eHCTBUSA:

MCIIOJIB30BATh BOIIPOCHI KaK MCCIIE0BATEILCKUN HHCTPYMEHT IMO3HAHUS, ()OPMYIUPOBATH
BOINPOCHI, (PUKCUPYIOLIME NPOTUBOpEYHE, NpoOJeMy, YCTaHABIMBATh HCKOMOE M JAaHHOE,
(GbopMUpPOBATH TMIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3ULINIO, MHEHHUE;

IIPOBOAUTH  CaMOCTOSITEJIBHO — CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, HCCIECJOBAHHUE IIO
YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTHYeCKOro OObEeKTa, SIBJIECHUS, IPOLIECCa, BBISIBICHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SIBICHUSAMH, TPOLIECCaMH;

CaMOCTOSITENIbHO (POPMYJINPOBATh 00OOIIEHUS U BBIBOABI 10 pe3yJIbTaTaM MPOBEAEHHOTO
HaOJI0IeHNs, UCCIIEIOBAHMsI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyUYE€HHBIX PE3yJIbTaTOB, BHIBOJIOB U
000011IeHHNI];

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCA, a TAKIKE BBIABUIATh MPEATIONIOKEHHS O
€T0 pa3sBUTUHU B HOBBIX YCIIOBHAX.

Padora ¢ undopmanueii:

BBISIBJIIATD Zle(i)I/IIII/ITI)I I/IH(l)OpMaIII/II/I, JaHHBIX, H€O6XOI[I/IMI>IX IJid OTBETA HAa BOIIPOC U IJIA
pEILeHNUs 3a]a4H;

BbIOMpaTh HMH(OpPMALMIO W3 HUCTOYHUKOB pPA3IMYHbIX THUIIOB, AaHAJIU3UPOBATb,
CHUCTEMaTH3UpOBaThb W HHTEPIPETUPOBATh MHOOPMAIMIO PA3IUYHBIX BUAOB U (HopMm
MpeJICTaBICHHUS,

CTPYKTYpUpOBaTh  HMH(pOpMAlMIO, TPEACTaBIATh €€ B  pa3iMyHbBIX  (opmax,
WTIOCTPUPOBATH TpaduuecKy;

OLIEHUBATh HAAEKHOCTH MH(OPMAIMM MO CaMOCTOSATENBHO C(HOPMYITUPOBAHHBIM
KPUTEPUIM.

KoMMyHHKaTHBHBbIE YHUBEpPCaJIbHbIEC Y4eOHbIE el CTBUSA

OO0menue:

BOCIPUHUMATh U (OPMYIIMPOBATH CYXKJIEHUS B COOTBETCTBUH C YCIOBUSMHU U LEJISIMHU
oO0I1eHus], SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHMS B YCTHBIX U NMUCHBMEHHBIX
TEKCTax, 1aBaTh [TOSICHEHHUS 110 X0y PEIICHM 3a/1a4i, KOMMEHTHUPOBATh ITOJIyYEHHBIN PE3yJIbTAT;



B XOJie 0OCYKJIEHUS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIAa€MOM TEMBbI, MPOOJIEMEI,
peLHaCMOI\/'I 3aa4yy, BBICKA3bIBATb MACHU, HAIICJICHHLIC Ha IMOUCK PCHICHHUA, COIIOCTABJIAATL CBOU
CYXJICHUSI C CYXKICHUSMHU JPYTrUX YYaCTHUKOB JUANOra, oOHApyKMBaTh Pa3lInYMe U CXOJCTBO
MO3UIUH, B KOPPEKTHOH hopMe GOpMyIIHPOBATh Pa3HOTIIACHS], CBOM BO3PAKCHHUS;

MPEJCTaBIATh PE3YJIbTAaThl PEHICHUS 3a/1a4yd, SKCIIEPHUMEHTA, HCCICIOBAHUsS, MPOCKTA,
CaMOCTOSITENIbHO BBIOMPATh (POPMAT BBICTYIUICHUS C YYETOM 3aa4 MPE3CHTALUU U OCOOCHHOCTEH
ayTUTOPHH.

PeryasiTuBHble yHHBepcaJbHbIE y4eOHbIe JeiicTBUS

Camoopranuszanus:

COCTaBJIATH IUIaH, AJITOPUTM pELIEHUS 3a/ladyd, BbIOMpaTh CHOCOO peuieHus ¢ y4éToM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHThI pEUICHUH ¢ y4€TOM HOBOM MH(OPMALIUY.

CaMOKOHTPOJIb, SMOLMOHATbHbI HHTE/JIEKT:

BJIa/I€Th HABBIKAMU MO3HABATENbHOM pe(IeKCUU KaK OCO3HAHMS COBEPILIAEMBIX I€HCTBUN
U MBICIUTENBHBIX TPOIIECCOB, WX pe3yJbTaTOB, BIAJETh CIOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpOIIecca U pe3yJibTaTa pelIeHus MaTeMaTHUeCKOH 3a1auu;

MPEIBUICTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH INPH PEHICHUH 3a7add, BHOCHUTH
KOPPEKTUBBI B JICATEIBHOCTh HA OCHOBE HOBBIX OOCTOATEIHCTB, JNaHHBIX, HAIJIEHHBIX OMIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yJbTaTa WEIU M YCIOBUSM, OOBACHATH NPUUYHHBI
JOCTHKEHUS MITH HEAOCTIDKEHHSI PE3yJIbTaTOB NESATEIbHOCTH, HAXOIUTh OIIMNOKY, 1aBaTh OLEHKY
IpUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSITeJIbHOCTD:

MOHUMATh U HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHIUBUIYaIbHOU pabOTHI MpHU
pemieHnr y4eOHBIX 3aJay, MPUHAMATh LEJIb COBMECTHOH JeATENbHOCTH, IUIAHUPOBAThH
OpraHu3alMl0 COBMECTHOM pPabOTHI, paclpeleniTbh BUIbl padOT, JOrOBapHBAThCs, OOCYXIaTh
MIpoIIeCC U Pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOIBKUX JIFOJICH;

y4acTBOBaTh B IPyNIOBBIX (opmax paboThl (00CyxJeHHs, OOMEH MHEHHH, «MO3TrOBbIE
HITYPMBD» ¥ HHBIE), BBITTOJHATH CBOO YaCTh pa0OTHI M KOOPAWHUPOBATH CBOU JICUCTBUS C IPYTHMHA
YJIeHAMHU KOMaH/bl, OLIEHWBAaTh KAayeCTBO CBOET0 BKJaja B OOLIMH MPOIYKT MO KPUTEPHSIM,
c(OpMYIHPOBAHHBIM YYaCTHUKAMHU B3aUMO/ICHCTBUSI.

MNPEAMETHBIE PE3YJIBTATHI

K xomniry 10 kiaacca o0ydaromuiicss HAy4YnUTCSA:

J CBOOOJTHO OIEPHPOBATH OCHOBHBIMH TOHATHSMH CTEPEOMETPUU TIPU pEIICHUH
3aJa4 ¥ MPOBEJCHUN MaTeMaTHYECKUX PaCCyXKACHUH;

o OPUMEHATh AKCUOMBI CTEPEOMETPUM M CJHEJICTBHS W3 HUX NpU pEIICHUH
TE€OMETPUYECKUX 33]1ad;

J KJacCH(UIIMPOBATh B3aMMHOE PACIONIOKEHWE TPSIMBIX B  TPOCTPAHCTBE,
TUTOCKOCTEH B MTPOCTPAHCTBE, MPSMBIX M TUIOCKOCTEH B MTPOCTPAHCTBE;

J CBOOOJTHO OTIEPUPOBATH IMOHITHSMH, CBSI3aHHBIMH C YIJIaMH B IIPOCTPAHCTBE:
MEXY IPSAMBIMU B TIPOCTPAHCTBE, MEXKTY MPSIMOM U IIOCKOCTHIO;

o CBOOOJTHO OTIEPHPOBATH MOHATHIMMU, CBI3aHHBIMH C MHOTOI'paHHUKAMU;

o CBOOOJTHO pacrio3HaBaTh OCHOBHBIE BHJIbl MHOT'OIPAaHHHMKOB (IIpU3Ma, MHpaMH/Ia,
MPSIMOYTOJIBHBIN Mapaienenumnes, Kyo0);

J KJIacCU(UITUPOBATh MHOTOTPAaHHHUKH, BEIOUPAsi OCHOBAHUS IS KITACCH(DUKAIIAH;

J CBOOOJTHO ONEPUPOBATHh MOHSATHSIMH, CBSI3aHHBIMUA C CEYCHHEM MHOTOTPAaHHUKOB

IIOCKOCTBIO;



J BBINOJIHATH TapajuleibHOE, IIEHTPAJbHOE M OPTOrOHAIBHOE MPOCKTHPOBAHUE
¢uryp Ha mI0CKOCTb, BHITOIHATH N300paskeHus (PUTYp Ha TIOCKOCTH;

J CTPOUTH CEYCHHS MHOTOTPAHHUKOB PA3JIMYHBIMH METOJAaMH, BBINOJHATH
(BBIHOCHBIC) IUIOCKHE YEPTEXKH M3 PUCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BUJA CBEPXY, COOKY,
CHH3Y;

. BBIUMCIIATh IUIOIIAAM IOBEPXHOCTEH MHOTOTPaHHHMKOB (MpU3Ma, NUPAMUJA),
FEOMETPUUECKUX TeJl C MPUMEHEHHEM QOpMYJT;

. CBOOOJHO ONEpPUPOBATh MOHITUSIMH: CUMMETPHUS B MPOCTPAHCTBE, IIEHTP, OCh U
IUIOCKOCTh CHMMETPUH, LEHTP, OCh U TNIOCKOCTh CHMMETPUU (PUTYPBI;

. CBOOOJHO  ONEPUPOBaTH IMOHATUSAMH, COOTBETCTBYIOLUIMMH BEKTOpaM H
KOOPJIMHATAM B IPOCTPAHCTBE;

. BBIIIOJIHATH IEUCTBUS HaJ BEKTOPAMU;

. pemarh 3aJa4 Ha JI0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOIICHUI M HAXOXKJICHHE

reOMETPUYECKUX BEJIMYMH, IPUMEHSS U3BECTHBIE METO/IbI IPU PEIIEHUU MaTeMaTHYeCKUX 3aja4
MOBBILIEHHOI'O U BBICOKOTO YPOBHSI CJIOKHOCTH;

J OPUMEHSTh  MPOCTEUIIME  MPOrpaMMHBIE  CpPEACTBA U BJIEKTPOHHO-
KOMMYHHUKAI[HOHHBIE CUCTEMBI IIPH PEILIEHUH CTEPEOMETPUYECKHX 3a/1aY;

o U3BJEKaTh, IPeOOpa3oBbIBATH W UHTEPHPETUPOBaTh  HMHPOpMaLUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, IPEICTABICHHYIO Ha YEPTEKAX U PUCYHKAX;

J IPUMEHSTh IOJIYYEHHbIE 3HAHWSA HA IPAKTUKE: CPAaBHUBATh U aHAJIM3UPOBATH
peajbHble CHUTyallud, IPUMEHATh U3y4YCHHbIE MOHATHA B IIpoOlecce IIOUCKAa pPELIeHUs
MaTeMaTHYeCKH COPMYIHPOBAHHON MPOOIEMBI, MOJICIIMPOBATh pealIbHbIE CHTYallud Ha S3BIKE
Te€OMETPHUH, UCCIIE0BATh IIOCTPOSHHbBIE MOJIEIH C UCIOJIb30BAHUEM T'€OMETPUUECKUX MOHATUH U
TEeOopeM, ammnapara ajireOppl, peliaTh PaKTUUYECKUE 3a/ladd, CBSI3aHHBIE C HAXOXJAECHHUEM
reOMETPUYECKUX BEJIHYUH;

o UMETh MpE/ICTaBIeHUsI 00 OCHOBHBIX ATallaX pa3BUTHUS F€OMETPUH KaK COCTABHOM
yacTu (pyHIaMEeHTa pa3BUTHUS TEXHOJIOTUH.

K koniy 11 kiacca oOyuaromuiicss HAy4UTCs:

o CBOOOJTHO ~ ONEpUPOBaTh IOHATUAMHU, CBSI3aHHBIMH C  IIMJIMHJPUYECKOH,
KOHUYECKOW U ChepuyecKOil MOBEPXHOCTIMH, OOBACHATH CIIOCOOBI TIOTyUYEHUS;

J ONEpUpPOBaTh MOHATUSIMM, CBSI3aHHBIMU C TEJaMU BpAIICHUS: LMIUHAPOM,
KOHYCOM, chepoii U mapom;

o pacrio3HaBaTh Tejla BpalleHus (LWIMHAP, KOHYC, chepa U map) U OOBICHATh
CHOoCcOOBI MOTYYEHHUS TeJl BPALCHUS;

o KJIaccU(UIUPOBaTh B3aUMHOE PACIOI0KEHHUE CPephl U MIIOCKOCTH;

o BBIYUCIIATh BEJIMYUHBI 3JIEMEHTOB MHOTOIPAaHHUKOB U TeJl BpallleHUs, 00BEMBI U

IO TIOBEPXHOCTEM MHOIOIPAHHUMKOB M Tl BpaUICHUs, TIEOMETPHUYECKUX Tl C
npUMeHEeHHeM (OopMyIT;

o CBOOOJTHO ONIEPUPOBATH MOHATHSIMH, CBSI3aHHBIMU C KOMOMHALIUSAMU TEJI BpaIlleHUs
¥ MHOTOTPaHHUKOB: MHOTOTPaHHHK, BIIMCAHHBIA B cepy U OMHCAHHBIN OKOJO cdepsl, chepa,
BIIMCAHHAs B MHOTOI'PAHHMK WM TEJIO BPAILLCHHUS;

. BBIYUCIIATH COOTHOULICHUS MEXAy IUIOMIAJsIMH MOBEPXHOCTEH U 00bEMamu
MOJOOHBIX TEJI;
. n300paxarbh U3ydyaeMble (UTYpbI, BBIMOIHATH (BBIHOCHBIE) TUIOCKHUE YEPTEXKH U3

PHCYHKOB TpPOCTBIX OOBEMHBIX (UTYp: BHUJ CBEpXYy, COOKY, CHH3Y, CTPOUTH CEUEHHs Tel
BpallleHus;

J U3BJIEKAaTh, HMHTEPIOPETUPOBATH U  NpeoOpa3oBbIBaTh  MHPOpPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEICTaBICHHYIO Ha YePTeKax U PUCYHKAX;

J CBOOOHO ONEPUPOBATH IOHATHEM BEKTOP B IPOCTPAHCTBE;



° BBITIOJIHATE OIICpAllMU HAJl BCKTOPaMU;

L4 3aaaBaTh IIJIOCKOCTh YPaBHCHHEM B ,HCKapTOBOfI CUCTEME KOOPpAWHAT,

L4 pe€miaTe TrCOMETPHUUYCCKUE 3aJadd Ha BBIYHUCIICHHUC YIJTIOB MEXKAY IIPIAMBIMH H
IIJIOCKOCTAMM, BBIYHCIICHHC paCCTOSIHI/If/’I OT TOYKH 10 IUIOCKOCTHU, B ICJIOM, Ha IMPUMCHCHUC
BEKTOPHO-KOOPAHWHATHOI'O METOAA IIPU PCIICHUH,

° CBOOOJIHO OIEPUPOBATH MOHATHUSMH, CBSI3aHHBIMH C JIBHDKCHHEM B IIPOCTPAHCTBE,
3HATh CBOICTBA ABHKCHUM;
° BBITIOJTHATH H300paKEHUsI MHOTOTPAHHUKOB U TeJl BPAILCHUS MPHU MapauieTbHOM

nepeHoce, IeHTPATbHOW CUMMETPHH, 3ePKATBHOM CUMMETPHUH, TIPU TIOBOPOTE BOKPYT HPSMOI,
npeoOpa3oBaHus MOI00US;

o CTPOUTL CCUCHUA MHOI'OIPAHHUKOB HW TCJI BpallCHUA: CCUCHHA NUWJIMHIApPA
(mapajulelbHO W TEPICHAMKYJSIPHO OCH), CEYEHHUs KOHyca (mapajuielibHble OCHOBAaHHIO M
MIPOXOIAIINE Yepe3 BEPIINHY), CCUCHHUS 1MIapa;

. HCIIOJIB30BaTh METO/IbI IOCTPOEHHUSI CEYEHUIM: METO/L CIIE0B, METO/ BHYTPEHHETO
IIPOEKTUPOBAHMS, METOJI IIEPEHOCA CEKYILEH IIIIOCKOCTH;

. JI0OKa3bIBaTh T€OMETPUYECKUE YTBEPIKICHNUS,

J IPUMEHSTh I€OMETpUYecKUe (DaKThl JJis PEIIEHUs CTEPEOMETPUYECKUX 3ajad,

IPEAIOJIararoIX HECKOJIBKO IIaroB PEUICHUs, €CIM YCIOBUs NMPUMEHEHUS 33/1aHbl B SIBHOH M
HEsIBHOU (opme;

o pelaTh 3aga4u Ha AOKAa3aTCJIbCTBO MAaTCMAaTUYCCKUX OTHOIIICHUH U HaXO0XJACHUC
TeOMETPUYECKUX BEIHMYMH;

J HNPUMEHSTH IPOTPAMMHBIE CPE/ICTBA U ANEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI
IIPU PEUICHUU CTEPEOMETPHUECKUX 3a]1ad;

o INPUMCHATH IIOJYUCHHBIC 3HAHUA HA IHNPAKTHUKE. CPpABHHUBATL, AHAJIM3UPOBATH U
OLICHMBATh pEAJbHBIC CHUTyallud, NPHUMEHSATh H3YYEHHbIC IOHSTHS, TEOPEMBbI, CBOICTBA B
nporecce MOWCKAa PEIICHHS MaTeMaTH4ecKu c(hOopMyTUpOBaHHON MpPOOIEMBI, MOIEIUPOBATH
peajbHble CHUTyalldd Ha S3bIKE TIEOMETPUH, MCCIIEJOBAaTh IOCTPOCHHBIE MOJEIU C
HCIIOJIb30BaHNEM F€OMETPUUECKUX MTOHATHH 1 TEOpeM, alrnapaTa ajireopsl, perarb NpakTUYECKue
3aJa4u, CBSI3aHHbIE C HAXOXKAEHUEM FeOMETPUYECKUX BEJIMYNH;

o UMETh MpE/ICTaBIeHUsI 00 OCHOBHBIX ATAIlaX pPa3BUTHUS F€OMETPUH KaK COCTABHOM
4acTH (pyHAaMEHTa pa3BUTHsI TEXHOJIOTHH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Jr:{;-)n HaumeHoBaHue pa3/iesioB U TeM NMPOTrPaAMMbI Beero KonTpoabuble IlpakTunyeckue f)]g;(al::ﬂ)(:fab;:.})mﬂm e
padoThI padoThI pecypee

1 Bseznenue B ctepeoMeTputo 23 1
) B3anmHOe  pacnosiokeHue — HpsAMBIX B 6 1

IIPOCTPAHCTBE
3 [lapamienpHOCTh NPSIMBIX U IUIOCKOCTEH B 3

IIPOCTPAHCTBE
4 [lepneHUKyIAPHOCTD NPSIMBIX U IUNIOCKOCTEN B 25

IIPOCTPAHCTBE
5 VYTIibl ¥ paccTosIHUA 16 1
6 MHoOrorpanHuku 7 1
7 BekTopsl B IpocTpaHCTBE 12
3 HOBTOPGHI/IG, 00001IeHNe U CHUCTEMATHU3AIUS 5 )

3HAHUU
OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME = 102 6 0




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne i/ I;;;?;::f;::me pazeaon " Tem Beero Kontposbubie IIpakruyeckue E)Ig;)(zl::g::;Baleee:;bﬂm e
padoThI padoThbI pecypebi

1 AHaJIMTHYECKAsi TEOMETPUS 15 1
) HOBTOPGHI/IC, 00001IeHNe U CUCTeMAaTHU3alHs 15 1

3HaHUI
3 O0BEéM MHOTOTPAaHHHUKA 17 1
4 Tena BpaieHus 24 1
5 [Tnomaau MOBEpXHOCTH U OOBEMBI KPYTIIBIX 9 1

TeN
6 JBr>xeHus 5 1
7 HOBTOP@HI/IG, 0000IIeHIE U CUCTEMATHU3AIIHS 17 )

3HAHUU
OBHIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME = 102 8 0




IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne ara u@poBbIe
n/n Tewa ypoxa Bcero Kontposbueie  Ipakruieckue ilsyqe}mﬂ gﬁ[(};I;OBaTeHLHLIe
padoThI padoThI pecypebi
OcHoBHbIE NTpaBUIa U300paKEHUsI HA PUCYHKE
1 IJIOCKOCTH, napauieIbHbIX npsmbix | 1
(OTpe3KoB), cepeIMHbI OTPE3Ka
[lonsTust crepeoMeTpuu: TOuYKa, MpsAMasd,
IJIOCKOCTh, MPOCcTpaHcTBO. OCHOBHBIE IIPAaBUIIA
2 n300pakeHUs HAa  PHCYHKE  IUIOCKOCTH, 1
napajuieNbHbIX MPSMBIX (OTPE3KOB), CEPEIHbBI
OTpe3Ka
[lonstus:  mepecekaromuecs  IJIOCKOCTH,
3 nepecekaromuecs mOpsiMas M [JIOCKOCTh; 1
MOJIyIPOCTPAHCTBO
IlonsaTus:  mepecekaromuecs  IUIOCKOCTH,
4 MepeceKamImecs: npsiMasi W IJIOCKOCTh; |
MIOJIyIIPOCTPAHCTBO
MHororpaHHMKH, H300pa)K€HHEe MPOCTEHIINX
5 MIPOCTPAHCTBEHHBIX (PUTYpP, HECYIIECTBYIOMIUX |
00BEKTOB
MHororpaHHuKH, H300pa)K€HHEe MPOCTEHIINX
6 MIPOCTPAHCTBEHHBIX (PUTYpP, HECYIIECTBYIOMIUX |
00BEKTOB
7 AKCHOMBI CTEPEOMETPUHN U NIEPBBIE CIIEICTBUS 1
U3 HUX
] AKCHOMBI CTEPEOMETPUU U TEPBBIE CIEICTBUS 1
U3 HUX
9 AKCHOMBI CTEPEOMETPUN U TIEPBBIE CIEICTBUSA
n3 Hux. CnocoObl 3amaHus NOpSIMbIX U




10

11

12

13

IUIOCKOCTEH B mpoctpaHcTBe. OOO03HAYCHUS
MPSIMBIX U IJIOCKOCTEH

N3o0pakeHne cedyeHWid NHpaMuibl, Kyba u
MPU3MBI, KOTOPbIE TPOXOIAT Yepe3 ux péopa.
N300paxkeHne  mepecedeHuss  MOJyYEHHBIX
IJIOCKOCTEN. PackpammBaHue MOCTPOCHHBIX
CCUCHHI Pa3HBIMH IIBETAMH

N3o0pakeHne cedeHWid NHpaMuibl, Kyda u
MPU3MBI, KOTOPbIE TPOXOIAT Yepe3 ux peopa.
N300paxkeHne  mepecedeHuss  IMOJyYEHHBIX
IJIOCKOCTEN. PackpammBaHue NOCTPOCHHBIX
CCUCHHIA Pa3HBIMH [IBETAMH

N300pakenne ceueHuil nupamuabl, Kyba u
IIPU3MBbI, KOTOpbIE MPOXOJAAT uepe3 ux péodpa.
N300pakeHne  mepecedeHus  IMOJyYEHHbIX
IJIOCKOCTEN. PackpammBaHue NOCTPOCHHBIX
CEeUeHHH pa3HbIMU LIBETAMU

N300paxkenne cedeHwit mupamuabl, Kyda u
IPU3MBI, KOTOpbIE MPOXOJAT Yepe3 ux péopa.
N300paxenne nepecedeHHs]  MOJYyUYEHHBIX
IUIOCKOCTEH. PackpammBaHue MOCTPOEHHBIX
CEUEHUH pa3HbIMU [IBETAMU

14

Mertoa cnesioB AJist MOCTPOEHUS CeUSHUM

15

16

Merton cinenoB sl TOCTPOCHUSI CEUYCHUM.
CBoiicTBa nepeceuyeHnid MPSIMBIX U MIIOCKOCTEMN
Meron cnenoB il TOCTPOCHUS CEUYECHUM.
CBolicTBa nepecedyeHn MPSMBIX U IJIOCKOCTEN

17

[TocTpoenue ceueHuii B mupamuzae, Kyde 1o
TpéM ToukaM Ha péOpax. Co3iaHue BHIHOCHBIX
YEpTEkKEN U 3aIUCh IIArOB MOCTPOEHUS

18

[TocTpoenue ceuenuii B mupamujae, Kyoe 1o
TpéM ToukaM Ha péOpax. Co3aHue BHIHOCHBIX
YEpTEkKEN U 3alUCh IIArOB MOCTPOEHUS




19

[Toctpoenne cedyeHwii B mupamuzae, KyOe 1o
TpéM ToukaM Ha pE€opax. Co3/iaHue BHIHOCHBIX
YEPTEKEN U 3aIMCh LIATOB OCTPOEHUS

20

[Toctpoenne cedyeHwii B mupamuze, KyOe 1o
TpéM ToukaM Ha péopax. Co3/iaHue BHIHOCHBIX
YEPTEKEN U 3alMCh LIATOB MOCTPOEHUS

21

[ToBropenne nnanumerpuu: Teopema o
MPOMOPLUOHANBHEIX ~ oTpe3kax.  IlomoOue
TPEYrOJIbHUKOB

22

23

[ToBTOpEHME IJITAHUMETPHUU: Teopema
Menenas. PacueTsl B ceueHUsIX Ha BBIHOCHBIX
yeprexax. Mcropus pa3sBuTHs IUIAHUMETPUU U
CTepEeOMETPUU

KonTponbnas pabora " AKCHOMBI
crepeomerpun. Ceuenus"

24

B3aumHOe  pacrosnokeHue ~— IpAMBIX B
npoctpancTBe. CKpeluBarolUecss MpsMbIE.
IIpu3naku CKPEIIHBAIOIINXCS MPSIMBIX.
[TapamtenpHbIe IpsIMBIE B IPOCTPAHCTBE

25

26

27

Teopema 0 CylecTBOBaHUYU U €AMHCTBEHHOCTH
NpsIMOM  NapaJUleJIbHOM  JAaHHOW  NPAMOH,
MIPOXOAAIIEH Yepe3 TOUKY MPOCTPAHCTBA U HE
JeXKale Ha JaHHOW mnpsmou. Jlemma o
IIepECeYCHU N MapaJuIeIbHbIX IIPSAMBIX
IIJIOCKOCTBIO

[TapannensHOCTh Tpex npsAMbIX. Teopema o
TpEX mapauiedbHBIX TMpsAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSAMBIX

[TapannensHoe mnpoekTupoBaHue. (OCHOBHBIE
CBOWCTBA MAapaJUIEIbHOIO MPOEKTUPOBAHMUS.
N300pakeHne pa3HbIX GUTYp B MapasiebHON
MPOEKIINU




28

enTpansHas IIPOCKIHUA. VYron c
COHAIPABJICHHBIMU CTOPOHAMH. YTOJI MEXKIY
IMPpsAMBIMHA

29

3ajaun Ha J0KAa3aTelIbCTBO U HUCCIIEAOBaHUE,
CBSI3aHHBIE C PpACIOJOXKEHHEM INPSAMBIX B
IIPOCTPAHCTBE

30

[lonaTHA:  mapawienbHOCT  IPSIMOM U
IJIOCKOCTH B mpocTtpaHcTtBe.  I[lpusnHak
[apaJUIeIbBHOCTH ~ NPSAMOM U IUIOCKOCTH.
CBoiicTBa  mapaUyIeIbHOCTH  OpsIMOM |
IJIOCKOCTH

31

32

33

34

['eomerpuueckue 3amaym Ha BBHIYUCICHHE U
JI0Ka3aTeNbCTBO, CBSI3aHHBIE c
MapajuieTbHOCTBIO TPSMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE

[ToctpoeHue ceueHus, MPOXOAALIETO dYepe3
JAHHYIO IPSIMYIO Ha YEPTEXKE U MapaljIeIbHOTO
apyroi npsamoi. Pacuér otHomeHui

[TapamrenpHass npoekUus, NPUMEHEHHE IS
MOCTPOCHHUS CeueHui KyOa u
napajuieJenumnesna. CgoiicTBa
napajuieNienunena u NpusMbl

HapaJ'IJ'IeJ'ILHLIe IIJIOCKOCTH. HpI/I3HaI(I/I
mapajiyiICJIbHOCTH JIBYX IUIOCKOCTEH

35

36

Teopema 0 mapaJIEeTbHOCTH U €IMHCTBEHHOCTH
IJIOCKOCTH, MPOXOJAIIEH dYepe3 TOUYKy, He
MpUHAJIKALTYI0  JaHHOM  IJIOCKOCTH U
CJIE/ICTBUS U3 HEE

CpolicTBa MapajyIeNbHBIX IUIOCKOCTEH: O
MapaJuIEIbHOCTH MNPSAMBIX IEPECEUEHUs IpU
[IEPECCUCHUH JBYX MTapalIeIbHbIX IUNIOCKOCTEN
TpeThen




37

CBoiicTBa mapajuIeTbHBIX IUIOCKOCTEH: 00
OTpe3Kax napasuiebHbIX HPSIMBIX,
3aKITIOYEHHBIX MCKAY napaujiCJIbHbIMU
IUIOCKOCTSIMU; O IIEPECEUECHUH NPSIMOU C ABYMs
napaJijiCJIbHBIMHA IIJIOCKOCTSAMUA

38

39

[ToBTopenne:  Tteopema  Iludaropa  Ha
TUIOCKOCTH

[ToBTOpenue: TPUTOHOMETPUS
IPSIMOYTOJIBHOT'O TPEYTOJIbHUKA

40

41

CaoiicTBa KybOa " MPSIMOYTOJIBHOTO
napajJiesienumnena

Bbluucnenue JUIMH OTpEe3KOB B KyOe u
IPSIMOYTOJIbHOM IapaJulelienunesie

42

43

44

[lepneHIUKYISIPHOCTh NPSAMOM M IUIOCKOCTH.
[Ipu3Hak mNeEpHEHIUKYIAPHOCTH NPSIMOM U
IIJIOCKOCTH

[lepneHIUKYISIPHOCTh NPSAMOM M IUIOCKOCTH.
[Ipu3Hak mNepHeHIUKYIAPHOCTH NPSIMOM U
IIJIOCKOCTH

TeopeMa 0 CylIeCTBOBAHUU U €AUHCTBEHHOCTH
MIPSIMOH, IIPOXOSIIEH yepes TOYKY
MIPOCTPAHCTBA U INEPHEHIUKYISAPHOU K
IIJI0CKOCTH

45

46

[ImoCKOCTH M MEPIEHINKYIISIPHBIE UM IIPSMBbIE
B MHOI'OTpaHHUKax

IInockoctu u NEPNCHAUKYIISIPHBIC UM IIPSAMBIC
B MHOT'OT'paHHHKax

47

Ilepnennukynsap u HakioHHas. Iloctpoenne
MEPIEeHIUKYIIsIpa U3 TOYKU Ha IPSIMYIO

48

[Tepnenaukynsap w HakinoHHas. IlocTpoenue
MEPIICHAUKYJISIPA U3 TOUKHU Ha MPSAMYIO




Teopema o Tpéx nepneHAUKyJsApax (mpsaMas u

49 oOpaTHas)
50 Teopema o Tpéx nepneHaukysapax (mpsmas u
oOparHas)
51 YTroia Mexay CKpelMBaOLIMMUCS IPSIMBIMU
57 [louck  mepneHIuKyISIpHBIX IpAMBIX ¢
ITOMOUIBIO NEPIIEHIUKYJIIPHBIX INIOCKOCTEN
53 OpToroHaJibHOE IPOCKTUPOBAHKUE
[loctpoenne  ceueHuid  KyOa,  IPU3MBIL,
54 IPaBWIBHOM  NHpaMUAbl  C  ITOMOULIBIO
OpPTOTOHAJILHOM MPOEKIINH
[loctpoenne  ceueHuid  KyOa,  IPU3MBIL,
55 IPaBWIBHOM  NHpaMUAbl  C  IIOMOULIBIO
OpPTOTOHAJILHOM MPOEKIINH
CumMeTrpusi B IPOCTPAHCTBE OTHOCUTEIIBHO
56 mwiockoctyu.  Ilnmockoctn  cummerpuii B
MHOTOTpaHHUKAX
57 [Ipu3Hak mNepHeHIUKYIAPHOCTH NPSIMOM U
IJIOCKOCTH KakK CJIEJICTBUE CHMMETPUH
59 HpaBI/IJ'IBHI:Ie MHOTOI'DaHHUKH. Pacuér
paccTosHUM OT TOYKHU JI0 MIIIOCKOCTH
59 HpaBI/IJ'IBHI:Ie MHOTOI'DaHHUKH. Pacuér
paccTosiHUM OT TOYKHU JI0 MIIIOCKOCTH
CrniocoOsl OITyCTUTh NEePIEeHIUKYIISIPHI:
60 CUMMETpUS, CIBHUI TOYKH IO IapajljIeIbHON
IpsIMOI
61 CaBur mo  HemapajuleNbHOM  MPSIMOM,
U3MEHEHNE PACCTOSIHUN
KonTponsHas pabota "B3aumMHoe
62 pacmoJIOKEHUE TNPSIMBIX M IUIOCKOCTEH B

npoctpancTse”




63

IToBropenue: yroa Mexay NIpsSMBIMM Ha
IUIOCKOCTH, TPUTOHOMETPUS B IPOU3BOJIBHOM
TPEYTOJIbHUKE, TEOPEMA KOCHHYCOB

64

65

[ToBTOpEHME: Yroa MEXAY CKPEIMBAIOIIUMUCS
IPSIMBIMU B IPOCTPAHCTBE

FCOMeTpI/I‘IeCKI/IC MCTOABI BBIYMCICHHUA YIJia
MCKAY NPSAMBIMA B MHOT'OI'PAHHHUKAX

66

67

JiByrpansbiii yron. CBONCTBO JIMHEWHBIX YTJIOB
JBYTPaHHOI'O yria

Ilepnennukynspuele  1iockoctu. (CBoMcTBa
B3aMMHO NEPIIEHAUKYJIAPHBIX INIOCKOCTEN

68

[Ipu3Hak nepHEeHAUKYJIIPHOCTH IIJIOCKOCTEH;
TeopemMa O IPSIMOM IepecedeHus JBYX
IUIOCKOCTEN  NEPIEHIUKYJISAPHBIX  TPETbel
IIJIOCKOCTH

69

[IpsmoyronbHbll  mapanenenumnesn; — KyoO;
U3MepeHus, CBOMCTBa  IPSAMOYIOJIBHOI'O
napajuleJIenunena

70

71

72

73

74

Teopema o0 pAuaroHanum MPSAMOYTOJIBHOTO
NapajuleJIENUIENa U CIEICTBUE U3 HEE

CTCpCOMCTpI/I‘ICCKHC U TPUKIIAJIHBIC 3a1a4H,
CBA3aHHLIC CO B3aMMHBIM PaCIIOJIOKCHHUEM
MPpAMBIX U IIJIIOCKOCTH

HOBTOpeHI/IGI CKpCIIUBArOIINECA IpsIMBIC,
nmapajiyiCJIbHBIC IINIOCKOCTH B CTaHAAPTHBIX
MHOT'OrpaHHUKax

[Tapa  mapamienbHBIX  TJIOCKOCTEM  Ha
CKpPELIMBAIOIINXCA  MPSAMBIX,  PAacCTOSIHUE
MCXKIOY CKpCHIMBAOIIUMHUCA IpsAMBIMHA B
MPOCTBIX CUTYALMSIX

PaccrossHue OT TOYKM [0  IUIOCKOCTH,
paccTosiHue OT IPsIMOM J0 TNIOCKOCTH




Brruucnenue paccTosiHul MEXKIY

75 CKPCIIMBAIOIIMMHUCS TPAMBIMU C TOMOIIBI0 |
MEPIEHANKYJISIPHOM TIJIOCKOCTH
TpéxrpaHHslli  yroja,  HEpaBeHCTBA Ul

76 TpexrpaHHbiX yriaoB. Teopema Iludaropa, 1
TEOpPEMbl ~ KOCMHYCOB U  CHHYCOB  JJIs
TPEXTPAHHOTO yIJIa

77 DJIeMEHTBI chepuyeckoi eOMETpUH:
reoJIe3NYeCKUE JIMHUU Ha 3emiie

78 Kontposnbnas padota "Y1l u pacctosiHus" 1

79 CI/ICTeMaTI/I?;aIiI/I?I 3HaHUN "MHOrorpaHHuK u 1
€r0 JIEMEHTBI

30 [Iupamupa. Bunel nupamun. IlpaBuibHas 1
nupamuzia

31 IIpuzma. Ilpsimas ¥ HakIOHHAs IPU3MBIL. 1
[IpaBunbHas npusma

32 [IpsmMoli mapamienenunen, IPAMOYTOJIbHBIN 1
napasienenunes, Kyo

83 Beinyknble MHOrorpanHuku. Teopema Oiiepa 1
Beinyknble MHOrorpanHuku. Teopema Diinepa.

84 [IpaBunpHbIE u MOJTyNpaBWiIbHbIE |
MHOTOTpaHHUKHU

85 KonTponbhas padorta "MHororpanHuku" 1

36 [lonsiTue BekTOpa Ha IUIOCKOCTH U B 1
IIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 Pa3nocTh BekTOpOB 1

89 [IpaBuio mapannenenunena 1

90 YMHOK€EHHE BEKTOpa Ha YNCIIO0 1

91 Pasnoxxenne BekTopa 1o 0Oasucy  TpEx 1

BCKTOPOB, HC JICXKAIIINX B OJIHOM INIOCKOCTHU




92 CkansipHO€ NpOU3BEICHUE 1
93 Beruncnenne yrima  MeXAy BEKTOpaMH B 1
MIPOCTPAHCTBE
94 [Ipocreiimue 3a1a4u ¢ BEKTOpaMu 1
95 [Ipocreiimue 3a1a4u ¢ BEKTOpaMu 1
96 [Ipocreiimue 3aa4u ¢ BEKTOpaMu 1
97 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1
98 O06o0mIeHne U cucTeMaTu3aIys 3HaHU| 1
99 O06o0muIeHne U cucTeMaTu3aIys 3HaHUH 1
100 HToroBast KOHTpOJIbHAS paboTa 1
101 HToroBasi KOHTpOJIbHAsI paboTa 1
102 O0001IeHNEe U CHCTeMAaTH3alNs 3HAHUN 1
OBILIEE KOJIMYECTBO YACOB I1O ITPOTPAMME = 102




11 KJIACC

KoJunvecTBO 4acoB JJIeKTPOHHbIE
ara undposbie
Nen/m Tewa ypoka Bcero Kontponnubie  Ipakrudeckue fI[Sy‘IEHI/Iﬂ oﬁl?aI;OBaTenbﬂble
padoThI padoThI pecypebi
1 [ToBTOopenue temnl "KoopauHatsl BeKTOpa Ha 1
IJIOCKOCTH U B ITpocTpaHcTBe”
) [ToBTopenue Temsbl "CrasipHOE TPOU3BEICHUE 1
BEKTOpPOB"
3 [ToBrOpenue teMsl "BbluncieHue yriia Mexmy 1
BEKTOpaMHU B MPOCTPAHCTBE"
4 [loBTOpeHue Tembl "YpaBHeHHE MpsAMOI, 1
MPOXOJISIICH Yepe3 ABE TOUKH"
5 VYpaBHEHUE IUIOCKOCTH, HOpPMaJlb, YpaBHEHUE 1
IIJIOCKOCTH B OTPE3Kax
6 VYpaBHEHUE IIOCKOCTH, HOPMaJlb, YPABHEHUE 1
MIJIOCKOCTH B OTPE3Kax
7 BekTtopHoe npousBeaeHue 1
3 JInneiinpie HEPaBEHCTBA, JIMHEHHOE 1
MIpOrpaMMHUpPOBaHUE
9 JIunelinbie HEpPaBEHCTBA, JUHENHOE 1
MIpOrpaMMHUPOBAHUE
10 AHanmUTUYECKHE METO/Ibl pacyéTa yriia Mexay 1
MPSIMBIMU B MHOTOT'PaHHHUKAX
11 AHQJIUTUYECKUE METOJIBI pacuéra yriia MexmIy 1
MJIOCKOCTSIMU B MHOTOTPaHHUKAX
12 dopMyna pacCTOSAHHS OT TOYKH A0 MIOCKOCTH 1
B KOOpAMHATaX
13 Haxoxxnmenue paccTossHUM OT TOYKH  JO 1
IJIOCKOCTH B KyOe




HaxoxneHue paccrossHUM OT TOYKHU J0

14 IJIOCKOCTH B MPaBUILHON MTUPAMU/IE

15 KOHTpOJ'IBP'I‘a}I paborta "AHanuTuyeckas
reoOMeTpus

16 CeueHuss MHOTOTPaHHUKOB:  CTaHJApPTHbBIC
MHOTOTPaHHUKHU

17 CedeHusi MHOTOIPAHHUKOB: METOJI CJIEI0B
CeuyeHrsi MHOTOTPaHHHKOB:  CTaHIAapTHBIC

18 IUIOCKOCTH,  IE€pEceueHuss  OpsSMbIX U
IJIOCKOCTEM

19 [TapannensHble  TOpsiMbIE U TUIOCKOCTH:
napajuieNbHbIe CEUCHUS

20 HapaJ'IJ'IeJ'ILfILIe MpsIMbIE U TIOCKOCTHU: Pacuér
OTHOIIIEHUH

71 [TapannensHble TPsIMBIE M TUIOCKOCTH: YTJIBI
MEX/1y CKPEIUBAIOLIUMUCS TPIMBIMU
[lepniennuKysipHbIE TpsIMbIE M IJIOCKOCTH:

2 CTAHZAPTHbIE  Mapbl  MEPIEHIMKYIAPHEIX
IJIOCKOCTEH W TpSAMBIX,  CUMMETPUU
MHOTOTPaHHUKOB

23 [lepnenukynasipHble TPSIMbIE W TUIOCKOCTH:
Teopema O TpeX MeprneHIuKyspax

24 [lepnenukynasipHble TPSIMbIE W TUIOCKOCTH:
BBIYHCIICHUS ITTUH B MHOTOTpaHHUKAX
[loBrOpenue: mIOMIaAM MHOTIOYTOJBHUKOB,

25 dbopmMynbl IS TUIOIIAJEH, COOOpakKeHUs
moaooust
[loBrOpenue: TmIOMIAAM MHOIOYTOJBHUKOB,

26 dbopMynbl IS TUIOMIAEH, COOOpakKeHUS

noxoous




27

[ToBTOpEHME: TUIOMIATU MHOTOYTOJIHHHUKOB,
dbopMynbl IS TUIOIIAJCH, COOOpakKeHHS
no100us

28

[Tnomanu CCUCHHI MHOTOI'PaHHHKOB:
IUIOMAM  MOBEPXHOCTEH, paspe3aHus Ha
9acTH, COOOpaKECHHUSI TOA00MS

29

[Tnomanu CCUCHHI MHOTOI'PaHHHKOB:
IUIOMIAM  TMOBEPXHOCTEH, paspe3aHus Ha
9acTH, COOOpAKECHHUSI TOT00MS

30

31

KonTponbHas pabota "[loBTOpEHMUE:
MHOTOTPaHHHKH, CEYEHUS] MHOTOIPAHHUKOB"

O6vém  Tema. OOBEM  NPSAMOYTOJBHOTO
napaJuleienumnena

32

3anauun 00 yaBoeHUH Ky0a, 0 KBajipaType Ky0a;
O TPUCEKIUH yTiIa

33

34

35
36

CrepeomeTpuueckie 3aladyd, CBA3aHHBIE C
00BbEMOM IMPSIMOYTOJILHOTO MapajlieNenuIeaa
IIpukiagaeie 3a/1auy, CBSA3aHHBIC c
BbIUMCICHHEM  00BbEMA  MPSAMOYTOJIBHOIO
napajuiejenumnena

O0BEM npsiMOit TPU3MBI

CrepeoMeTpuuecknue 3alayd, CBS3aHHBIE C
BBIUHCIICHHEM 00BbEMOB IPSIMOM MPU3MBI

37

[TpuknaaHble 3a1auM, CBSI3aHHBIE C 00BEMOM
MPSIMOM IPU3MBI

38

Beruucienne o00BEMOB TEI € IIOMOIIBIO
ornpenenéHHoro uaTerpaina. O0bEM HaKIIOHHOM
MIPU3MBI

39

40

Breraucieane 00BEMOB TEI C  IIOMOIIBIO
ornpenenéHHoro uHTerpana. O6bEM nupaMust
®opmyna o6béMa mnupamuabl. OTHOILIEHHE
00BEMOB NMUpaMU ¢ OOUIUM YIIIOM




@®opmyna oO6béMa mupamuasl. OTHOLICHHE

41
00BEMOB IMUPaMU/I C OOIITUM YTIIOM

42 CrepeomeTpuueckue 3aJadd, CBS3aHHBIE C
00bEMaMU HAKJIOHHOW MIPU3MBbI

43 CrepeoMeTpuueckue 3alayd, CBS3aHHBIE C
00BbEMaMH MUPaAMUJIbI

44 [Ipuknagueie 3agaun mo teme "OO0bEMBI TEn",
CBsI3aHHBIE C 00BEMOM HAKIIOHHOM MPU3MBI

45 [Tpuknagneie 3agaun o Teme "OO0bEMBI Ten",
CBSI3aHHBIE C 00BEMOM MHUPAMUIBI

46 IIpumeHeHue 00BEMOB. Brruucnenue
paccTOsIHUS 10 IIIOCKOCTH

47 KontponbHas paboTta "O6bEM
MHOrorpaHHuka"

48 [HunuHapuyeckas NOBEPXHOCTh, 00pa3yolue
LHUJIMHIPUYECKOU MOBEPXHOCTH

WIAHID. SIMOM  KPYIrOBOM  LIMJIMHAD.

49 11
[1omaae MOBEpXHOCTH HUIUHIPA

50 Konnueckass  moBepxHOCTb,  oOpasyroiiue
KOHM4eckoi nosepxHoctu. Konyc

51 CeueHne KOHyca IUIOCKOCTBIO, MapaiedbHON
IJIOCKOCTH OCHOBAaHUS

5> VYceuénnslili koHyc. M300pakeHre KOHYCOB M
YCEUEHHBIX KOHYCOB

53 [Tnomanes OOKOBOW MOBEPXHOCTH U TOJHOU
MIOBEPXHOCTU KOHYCa

54 [Tnomane OGOKOBOW MOBEPXHOCTH W TOJTHOU
MTOBEPXHOCTU KOHYCa
CrepeomeTpuyeckue 3a7a41 Ha

55 JI0Ka3aTeNIbCTBO M BBIYMCIIEHUE, TIOCTPOCHUEM

CEUYEHUI WINHApPA, KOHyCca




56

CrepeomMeTrpuueckue 3a1a4u Ha
JI0Ka3aTeJIbCTBO U BBIYHMCIICHUE, TOCTPOCHUEM
CEYEHU LWIMHApPA, KOHYyCa

57

HpI/IKJIaI[HBIe 3ala4u, CBA3aHHLIC C HUJIMHAPOM

58

HpI/IKJIaI[HBIe 3ala4u, CBA3aHHLBIC C HUJIMHAPOM

59

Cdepa u map

60

[Tepeceuenue cdepbl U mapa ¢ IIOCKOCTBIO.
Kacanue mrapa u cdepsl miockoctero. Bun u
n300pakeHue mapa

61

62

ITepeceyenue chepsbl U mapa ¢ MIOCKOCTHIO.
Kacanue mapa u chepsl iockoctero. Bun u
n300paXkeHue mapa

VYpasuenue cdepnl. [lmomans chepsl u eé
yacTeun

63

Cummerpus chepsl u mapa

64

65

CrepeomeTpuueckue 3a/1auu Ha
JI0Ka3aTeIbCTBO M BBIYMCIICHHE, CBSA3aHHBIC CO
chepoil u mapom, MOCTPOCHUEM HX CEUCHUH
IUIOCKOCTBIO

CrepeomeTrpuueckue 3a/1a4n Ha
JIOKA3aTeJIbCTBO M BBHIYKCIICHHUE, CBSI3aHHBIEC CO
cdepoit U mapoM, MOCTPOSHUEM HX CEUYECHUU
IJIOCKOCTBIO

66

ITpuknaaHble 3a1a4M, CBI3aHHbIE CO Chepoil U
apom

67

[ToBTOpEeHHME: OKPYXKHOCTH Ha TIJIOCKOCTH,
BBIYMCIICHUSI B OKPY>KHOCTH, CTaHJIapTHbIE
nmoxoous

68

69

Pazauunsie KOM6I/IHaHI/II/I TCJI BpallCHUA U
MHOT'OIr'paHHUKOB

3amaun mno TeMe "Tema W mOBEpXHOCTH
BpaieHus"




70

71

3agaun no TeMe "Tema W 1mOBEpXHOCTU
BpaieHus"
Kontponbnas pabdora "Tenma m moBEepXHOCTH
BpaieHus"

72

73

O0bém mmnuHApa. Teopema 00 00BEME
MPSIMOTO LUJIMH]IpA

Borunicnenue 00BEMOB Ten € MOMOUIBIO
onpeaenénHoro uarerpana. O0péM KoHyca

74

75

76

[Tnomann OGOKOBOW W TOJIHOW TOBEPXHOCTH
KOHyca

CrepeomeTpuyeckie 3aladyd, CBA3aHHBIE C
BbIUUCIIEHMEM 00BEMOB LIMIIMH/IPa, KOHYCa

[Ipuknagueie 3amaun 1o teme "OOBEMBI U
TIJIOIAIM TTOBEPXHOCTEN Ten"

77

OO0BéM mapa u mapoBoro cekropa. Teopema 00
00BéMe napa. [Tnomane ctepsl.
CrepeomeTpuyecKkie 3aJadyd, CBS3aHHBIE C
BBIUUCIICHUEM OOBEMOB Iapa, IIApPOBOTO
CerMEHTa M IapOBOT0 CEKTOPa

78

79

[Mpuknagueie 3agaun mo teme "OO0bEMBI TEN",
CBSI3aHHBIE C OOBEMOM IIapa M IUIOMIAIBIO
cheppl. COOTHOMICHHUS MEXAY IUIOMIAIIMU
MOBEPXHOCTEN U 00bEMAMHU MOTOOHBIX TET

ITonoGHbIe Tena B mpocTpaHcTBe. M3MeHeHue
o0béma npu mnogobuu. CrepeoMeTpuyecKue
3aJ]auu, CBSI3aHHBIE C BBIYMCIEHHEM OOBEMOB
TEJI ¥ TUIOIIA/IeH MOBEPXHOCTEH

80

KonrtponsHas pabdora "Ilnomaay moBepxXHOCTH
1 00BEMBI KPYTIIBIX TEN"

81

JlBukenust mpoctpaHcTBa.  OTOOpa)KeHHs.
JlBwkenuss u  paBeHCTBO ¢uryp. OOrmue
CBOMCTBA JBIKEHUMN




82

Bunpel nBHKeHWM: napauieNbHbIA TEPEHOC,
LIEHTpaJIbHAs CUMMETpUS, 3epKajbHas
CUMMETPHUS, IOBOPOT BOKPYT HNPSIMOM

&3

84

[IpeoOpazoBanus momobus. Ilpsmas u cdepa
Ditnepa

l'eomerpuueckue 3amaud Ha TMPUMCHEHHE
JIBMOKCHUS

85

86

Kontposnbnas pabota "BekTopsl B
npoctpaHcrae"

O6oOmaromee mnoBTopeHue 11 moHATHH U
MeToJI0B Kypca reomerpun 10-11 kiaccos,
cuctematusanusa 3HaHuil: "llapamienbHOCTh
MPSIMBIX U IJIOCKOCTEHN B IpocTpaHcTBe"

87

O6oOmaromee mnoBTopeHue 11 moHATHH U
MeToJI0B Kypca reomerpun 10-11 kiaccos,
cucremaTtusanus  3HaHui:  "BekTopel B
npocrpaHcree”

88

&9

O6oOmaromee mnoBTopeHue 11 moHsTHI U
MeToAoB Kypca reomerpuu 10-11 kmnaccos,
cucreMmaruszauus  3HaHuil:  "Bektopsl B
mpocTpaHcTee”

O6o6matomee moBTopeHue 11 mousaTuit u
MeToJI0B Kypca reomerpun 10-11 kiaccos,
cucTeMaTu3anus 3HAHUU: "O6BpemM
MHOrorpaHHuka"

90

91

O6oOmaromee mnoBTopeHue 11 moHsTHI U
MeToAoB Kypca reomerpuu 10-11 kmaccos,
CUCTEeMAaTH3aIusg 3HAHUH: "O0BeM
MHOrOrpaHHuka"

O6o6matomee moBTopeHue 11 mousaTuit u
MeTroaoB Kypca reomerpuu 10-11 kmaccos,
cucTeMaTu3anus 3HaHUIL: "Tlnomaau
MOBEPXHOCTU U 00BbEMBI KPYTJIbIX Ten"




92

93
94

95

O6o6matomee moBTopeHue 11 moHATHd U
MeTOJIoB Kypca reomerpuu 10-11 kiaccos,
cucTeMaTu3anus 3HAHUM: "Inomanu
MTOBEPXHOCTU U 00BbEMBI KPYTJIbIX Ten"
HroroBas KoHTpoJIbHAs paboTa

WroroBas KoHTpoJIbHAs paboTa

[ToBTOpeHune, o00OIIEHNEe U CHCTEMaTU3alUs
3HAHUU

96

Hcropus pa3BuTHS CTEPEOMETPUH KaK HAYKH U
e¢ poap B PasBUTHMU  COBPEMEHHBIX
VH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUHI

97

98

99

100

101

102

Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKH U
e€ poimb B  Pa3BUTHM  COBPEMEHHBIX
VH>KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUHI

Hcropus pa3BUTHS CTEPEOMETPUU KaK HAYKH U
e€ poimb B  Pa3BUTHM  COBPEMEHHBIX
VMH>KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUH

Hcropus pa3BUTHSA CTEPEOMETPUU KAK HAYKU U
€€ poimb B  Pa3BUTUM  COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJOTUI

Hcropus pa3BUTHA CTEPEOMETPUU KAK HAYKU U
€€ poimb B  Pa3BUTUM  COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BUTHSA CTEPEOMETPUU KAK HAYKU U
€€ poimb B  Pa3BUTUM  COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJOTUI
Hctopust pa3BUTHS CTEPEOMETPUHN KaK HAYKH U
€€ poiab B Pa3BUTUH  COBPEMEHHBIX
WH)KCHEPHBIX U KOMITBIOTEPHBIX TEXHOJOTHI

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




IPOBEPSEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM

OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KVIACC
Kon .
T IIpoBepsiembie _TpeAMeTHbIe  Pe3yJbTAThL  OCBOGHHSI  OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeIHero o01ero odpa3oBaHusi
pe3yJabTara
7 I'eomerpus
7.1 OrniepupoBaTh NOHITHSIMU: TOUKA, MPAMAsi, INIOCKOCTh
79 [IpuMeHsSTh aKCHOMBI CTEPEOMETPUU M CICACTBUS U3 HUX IPU PEUICHUU
r€OMETPUUYECKHX 3a/1a4
73 OnepHpOBaTr: MOHATUSAMU: NAPAILJIEIBHOCTD U EPIEHAUKYIISIPHOCTD MPSAMBIX
Y TIOCKOCTEMN
74 KiaccupunupoBars B3aMMHOE pPaCIOIOKEHUE MPSMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE
OnepupoBaTh NOHATUSIMU: JIBYTPaHHBIM YroJl, TpaHH JABYTPAaHHOIO Yria,
7.5 pedpo IBYrpaHHOrO yrIiia, JIMHEHHBIM yroji JBYIpaHHOTO yrja, rpaaycHas
Mepa JIBYTpaHHOTO yria
76 OniepupoBaTh MOHATUSIMH: MHOTOTPAHHUK, BBINYKIBIA M HEBBITYKIIbII
) MHOT'OIPAHHUK, JIEMEHTbl MHOTOIPAHHUKA, TPABUJIbHBI MHOTOTPAaHHUK
77 Pacrio3naBate OCHOBHBIE BHUABI MHOTOIPAaHHUKOB (MHUpamMuaa, MpU3Ma,
MPSIMOYTOJIBHBIN MapajuIeJIenumne], Kyo)
KiaccupunupoBare ~ MHOTOTpaHHWKH,  BBIOMpas ~ OCHOBAaHHS IS
7.8 KJIacCU(UKAUU (BBIMYKIIbIE U HEBBIMYKIIbIe MHOTOTPAHHUKH, MPaBUIbHBIC
MHOTOTPAaHHUKHU, IPSIMbIE U HAKJIOHHBIE TTPU3MBI, MTapaJuIeNICITUIIC Ib])
7.9 OrniepupoBaTh MOHITHSIMU: CEKYIIAs IIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB
710 OOBSCHATD MPUHITUIIBI TTOCTPOEHUSI CEYCHH MHOTOTPAHHUKOB, HCIIOJIB3YS
METO/ CIEA0B
CTpouTh Ce€YeHHMs] MHOTOTPAHHHUKOB METOJOM  CJI€/IOB, BBINIOJIHATH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYP: BHU]T
CBEpXY, COOKY, CHU3Y
Pemiate 3a1aun Ha HAXOXKICHHE TEOMETPUUECKUX BEITMYMH 1O 00pasiam Wi
aIropuTMaM, NPUMEHSS U3BECTHbIC AHAIMTUYECKHE METOJIbI IPU PEIICHUU
7.12 CTaHJAPTHBIX MATEMAaTUYECKUX 3a7a4 HA BBIYHUCICHHUE PACCTOSHHUI MEXIy
JBYMsI TOYKaMH, OT TOYKH 1O MPSAMOW, OT TOUKHAO IJIOCKOCTH, MEXKIY
CKPEITUBAIOIIMMHUCS TIPSIMBIMH
Pemrate 3a1aun Ha HAXOXKICHHE TEOMETPUUECKUX BETUYMH 110 00pasiam Wiu
aAropuTMaM, NPUMEHsS U3BECTHbIE AHAIMTUYECKHE METOJbI MPU PEIICHUHN
7.13 CTAaHJAPTHBIX MATEMATHYECKWX 3aJa4 Ha BBIYHCICHUE VIJIOB MEXKIY
CKpPELIMBAIOMIMMUCS MPSMBIMU, MEXIY NPSIMOM U IJIOCKOCTBIO, MEXKITY
MJIOCKOCTSIMH, JIByTPAHHBIX YTIIOB
Beraucasate 00bEMBI U TUIOMAAN TOBEPXHOCTEH MHOTOTPAHHHUKOB (TIpHU3Ma,
7.14 nupaMuja) ¢ MpUMEHeHHeM (OpPMyJ, BBIYHCISATH COOTHOLICHHS MEXKIY
TJIOMIA MU TTIOBEPXHOCTEN, 00bEMaMH 1MOJOOHBIX MHOTOTPAHHHUKOB
715 OnepupoBaTh TMOHATUSIMH: CHMMETPHUS B TPOCTPAHCTBE, IEHTP, OCh H

IJIIOCKOCTb CUMMETPHUHU, HCHTP, OChb U IIJIOCKOCTb CUMMCTPHUHA (bI/Il"ypBI




W3Bnekath, mpeoOpa3oBeIBATH M HHTEPIPETUPOBATH HHPOPMAIHIO O

7.16 IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (urypax, IMpeAcTaBICHHYI0 Ha
YepTeKax U pUCYHKaX
[IpumensTh TeomeTpuueckue (GaxKThl I PEIICHHs CTEPEOMETPHUECKUX
7.17 3aja4, MPEANOJaralolliuX HECKOJbKO IIaroB pEeLIeHUs, €CIU YCJIOBUA
NpUMEHEHHS 33JIaHbl B IBHOH popme
718 [IpuMeHATs mpocTEHIIME MPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPUUECKHIX 3a]1a4
719 [TpuBOIUTH TpPUMEpPHl MaTEMaTHYECKHX 3aKOHOMEpPHOCTEW B MPUPOAE U
YKU3HU, paclioO3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpumeHsaTh NOIy4YEHHBIE 3HAHMS HA NPAKTUKE: aHAIU3UPOBATH pEalibHbIE
CUTYallMd U MPUMEHATh U3YUYCHHBIC MOHATHUS B MPOLECCEe MOUCKA PelIeHuUs
MaTeMaTH4eCKu c(hopMyIMpOBaHHON MPOOJIEMBI, MOJIEIUPOBATh peallbHbIC
7.20 CUTyalldd Ha $3bIKE TE€OMETPHH, MCCIEeIOBaTh IMOCTPOCHHBIE MOJENIU C
UCTIOJIb30BAaHUEM T€OMETPUUYECKHUX MOHATUH M TEOpeM, ammapara aiareopsl,
pelaTh NpakTUYECKUe 3a]auu, CBSI3aHHbIE C HAX0XK/IEHUEM T'eOMETPUIECKUX
BEJIMYHH
11 KJIACC
Kon .
T IIpoBepsiembie _TpeAMeTHbIe  Pe3ylIbTATLl  OCBOCHHs — OCHOBHOM
0o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi
pe3yJbTara
6 I'eomeTpus
OnepupoBaTh MNOHATUSAMHU: LWIMHJIPUYECKas IOBEPXHOCTb, 00pasyrolue
6.1 IWINHAPUYECKOM TOBEPXHOCTH, IMJIUHIP, KOHHUYECKas IOBEPXHOCTH,
o0pa3yronire KOHHYeCKOW MOBEPXHOCTH, KOHYC, cepruyeckasi IOBEpXHOCTh
6.2 Pacnio3naBate Tena BpamieHust (IWJIMHIP, KOHYC, cdepa U map)
6.3 OOBSICHATDH CITOCOOBI MOJTyUEHUS TeJl BpallleHus
6.4 KnaccudunmpoBaTs B3aiMHOE pacnoiokeHue chephl U MIOCKOCTH
OnepupoBaTh NOHATUSMU: IIAPOBOI CETMEHT, OCHOBAaHUE CETMEHTA, BbICOTA
6.5 CErMEHTA, IIapOBOM CJIOW, OCHOBAaHUE IIAPOBOTO CJIOSl, BBHICOTA LIAPOBOTO
CJ1051, IIAPOBOM CEKTOP
6.6 Boruncnare  00bEMBI W IUIONIAAM  TOBEPXHOCTEM TeNl  BpalleHus,
) T€OMETPUUECKUX TEJl C IPUMEHEHHEM (popMyT
OnepupoBaTh MOHATUSMH: MHOTOTPAaHHUK, BIHCAaHHBIA B chepy W
6.7 ONHCAHHBIN OKOJIO cepsl, cepa, BIUCAaHHAST B MHOTOTPAHHUK WM TEIO
BpallleHus
6.3 BbIuncnaTh COOTHOIICHHS MEXIY IUIOIMAAsIMHU MOBEpXHOCTEH U 00bEMaMu
) MOJI0OHBIX TeN
6.9 M30§Pa>KaTL u3ydaemble (UTYpbl OT PYKHM M C HPUMEHEHHEM IPOCTHIX
YepTEKHBIX HHCTPYMEHTOB
6.10 BBINOTHSTE (BEIHOCHBIE) IIIOCKUE YEPTEIKHU U3 PHCYHKOB IMPOCTHIX 00BEMHBIX
' ¢buryp: Bua cBepxy, COOKy, CHU3Y; CTPOUTH CEUEHHSI TEJI BPALLICHUS
W3Bnekatb, MHTEPHPETUPOBATH U MpeoOpa3oBbIBATH HHPOPMAIHUIO O
6.11 IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (Urypax, TMpeACTaBIECHHYI0 Ha

yepTexax U pUucyHKax




6.12

[IpumensTe reomerpuueckue (akThl IS PEIICHUS CTEPEOMETPUUYECKHUX
3aa4, MPEANONAralllUuX HECKOJIbKO IIAaroB pEUICHUA, €CIM YCIOBUSA
NpUMEHEHHS 33J]aHbl B IBHOH popme

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBIHOHHHTB HeﬁCTBHﬂ CIIOKCHUA BCKTOpOB, BBIYHUTAHUA BCKTOpOB nu
YMHO)KEHHUSI BEKTOpa Ha 4YHUCIO, OOBICHATh, KaKMMH CBOMCTBAMH OHU
o0JtazaroT

6.15

[IpumensaTh npaBUiIo NapauieIenuneia Ipyu CI0KEHUN BEKTOPOB

6.16

6.17

OnepupoBaTh NOHATUSIMU: JEKAPTOBbI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJlyJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMUHATBHI BEKTOPA, YIOJl MEXIY
BEKTOPAMHM, CKaJsPHOE TIPOM3BEJCHUE BEKTOPOB, KOJUIMHEApHBIE U
KOMIUIAHAPHBIE BEKTOPBI

HaxoauTte cyMMy BEKTOPOB U IPOM3BEIEHUE BEKTOPA HA YHUCIIO, YTOJI MEXIY
BEKTOPAMH, CKaJSIPHOE IIPOM3BEIEHUE, PACKIAAbIBATE BEKTOpP IO JBYM
HEKOJJIMHEAPHBIM BEKTOpaM

6.18

BaIlaBaTb IIJIOCKOCTH YPABHCHHUEM B I[eKapTOBOf/'I CUCTCMC KOOpAMHAT

6.19

6.20

Pemate HpOCTef/’IHII/Ie TCOMCTPHUICCKUC 3ada4u Ha IMPHUMCHCHUC BCKTOPHO-
KOOPAWHATHOI'O METOAa

Pemars 3amaum Ha J0Ka3aTEIbCTBO MAaTEMaTHUYECKUX OTHOIIICHUH U
HaXO0XACHUC TI'COMCTPUYCCKUX BCIWYMUH 110 06pa3uaM HJIM aJIropuT™Mam,
MMPUMCHASA U3BCCTHBIC MCTOAbI ITPU PCIICHUMU CTAHAAPTHBIX MaTCMAaTHYCCKUX
3aaa4

6.21

6.22

6.23

[IpuMeHATH TpOCTEHIIME NIPOrpaMMHBIE CPEICTBA M DIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI ITPY PEILIEHUN CTEPEOMETPUUECKHX 33124

[IpuBOoaUTE mpUMEPBHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEN B NPHUPOAE H
JKU3HH, PACIIO3HABATH IPOSBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

[TpuMeHATHh MONyYeHHBbIE 3HAHUS HA MpaKTHKe: aHAIU3MPOBATh peajbHbIE
CUTyallUl U IPUMEHSATh W3YUYEHHbIE NOHATHS B MPOIIECCE MOUCKA PELICHUS
MaTeMaTHYeCcKu CPOpMYyJINPOBAHHON MPOOIEMbl, MOAEIUPOBATh pealbHbIE
CUTyallul Ha $3bIKE T€OMETPUH, HCCIEAO0BATh IOCTPOCHHBIE MOJEIH C
UCIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHITUH W TEopeM, ammapaTa anreopsl,
pelaTh NpaKkTHYECKHE 3a/1a4M, CBSI3aHHbIE C HAXO0KIEHUEM I€OMETPHUUECKHUX
BEJIMYMH




Kon
7

7.1

7.2

ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA
10 KIIACC

IIpoBepsieMblii 3JIEMEHT COIePKAHUS
['eomeTpus

OcHOBHBIE TOHATUS cTepeoMeTpuu. Touka, mpsiMas, IIOCKOCTb, HPOCTPAHCTBO.
[TonsiTe 00 akCHOMAaTUYECKOM ITOCTPOEHUH CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUU U
CJIEZICTBUS U3 HUX

B3anMHOe pacnoyioxkeHue IpsIMBIX B IPOCTPAHCTBE: MEPECEKAIOLIUECS, [TapalIeJIbHbIE
U CKpCHIMBAOMUECA  IIPAMBIC. HapaJIJIeHLHOCTb NpsAMbIX U IUIOCKOCTEH B
IIPOCTPAHCTBE: MapajulesIbHbIE IMpsSMbIE B IPOCTPAHCTBE, MAPAJUICIIBHOCTh TPEX
IPSAMBIX, [APAUICIBHOCTh MPAMONM M IUIOCKOCTH. YIJVIBIC COHAIIPaBICHHBIMU
CTOpPOHaMH, yroj MeXAy NpsSMbIMHA B IpocTpaHCTBe. [lapamienbHOCTh IMIIOCKOCTEM:
napajulesibHble TUIOCKOCTH, CBOMCTBa MapajUlelbHBIX IUIocKocTel. [Ipocreiimue
MPOCTPAHCTBEHHbIE (UTYpbl Ha TUIOCKOCTHU: TETpadap, KyO, mapaienenumne,
MOCTPOEHUE CEUCHUI

7.3

7.4

IlepneHquKyIIpHOCTE MNpPSMOM M IUIOCKOCTH: IEPIEHIUKYJSIPHBIE IPSMBIE B
MIPOCTPAHCTBE, MPSAMbIE MMAPAUICIbHbBIE U MEPIEHIUKYISPHBIE K IJIOCKOCTH, IPU3HAK
NEPIEHAUKYISIPHOCTU NPSIMOM U IUIOCKOCTH, TEOpPEMa O MPSIMOW NEPIEHANKYJIAPHON
IJIOCKOCTH. YTJIbl B IIPOCTPAHCTBE: YIOJI MEXKIY IPSMOU U IJIOCKOCTBIO, IBYTPAHHBIN
YIOJI, INHEMHBIN YroJl ABYTPAHHOrO yriia. [leprneHauKynsp U HaKJIOHHbIE: PACCTOSTHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT IMPSIMOM 10 TUIOCKOCTH, MPOEKIHs (PUTYpBI HA
IJIOCKOCTh. [lepneHauKyIsIpHOCTD TUIOCKOCTEN: IMPU3HAK NEPHEHAUKYISIPHOCTH JIBYX
ockoctenl. Teopema o TpEX meprneHauKyIsIpax

[TonsiTHE MHOrOrpaHHUKA, OCHOBHBIE D3JIEMEHTHl MHOTOIDAaHHHMKA, BBIIYKJIbIE H
HEBBIIYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKA MHOTOrpaHHMKa. IIpusma: n-yronpHas
IpU3Ma, TPaHU U OCHOBAHMS IPU3MBI, IpsIMasi U HAKJIOHHAs IPU3MbI, OOKOBas U MOJTHAS
MIOBEPXHOCTh Npu3Mbl. [lapamnenenunen, npsSMOYroJbHBIM IapajuleIenuIe] U €ro
cBoiicTBa. [lupamuaa: n-yronpHas nupamuja, FpaHd U OCHOBaHME MUPaMU/Ibl, OOKOBas
U TIOJIHAs TOBEPXHOCTh MUPAMMJIbI, PAaBUIbHAS U yCEUEHHAs MUpaMuaa. DIEMEHTHI
npusMbel M nupamuibl. lIpaBuinpHBIE MHOTOTPAaHHMKHM: IOHSATHE IPAaBUIBHOTO
MHOTOI'PDAHHMKA, TIPAaBWIbHAsA MpHU3Ma M TMPAaBWIbHAs IHPAMHJA, TPaBUIbHAs
TpeyToJibHas MMpaMKJia U MPaBUWIbHBINA TeTpa’ip, Ky0. [IpencraBienne o npaBUIbHBIX
MHOTOTpaHHHUKAX: OKTa’JIp, JOJAeKa’Ap U ukocayapyrue CedeHus Ipru3Mbl U TUPAMU/IBI

7.5

7.6

7.7

CI/IMMeTpI/IH B IMPOCTPAHCTBE: CUMMCTPUA OTHOCUTCIIBHO TOYKH, HpHMOﬁ, IIJTIOCKOCTH.
OeMEHTEI CUMMCTPUHU B nupaMujaax, napamicjicnmicaax, IIpaBHUJIbHBIX
MHOT'OIrpaHHUKax

Boruncnenue »1eMEHTOB MHOTOTPAaHHHMKOB: pé&Opa, nuaroHanu, yriasl. [linomans
OOKOBOI MOBEPXHOCTH U MOJHON MOBEPXHOCTH MPSAMOM MPU3MBI, IO/ Ib OCHOBAaHUH,
TeopemMa 0 GOKOBOW MOBEPXHOCTH MPsIMOM npu3Mbl. [110111a16 00KOBOI MOBEPXHOCTH U
MTOBEPXHOCTU IPABWJIBHOM MHPAaMHU[IbI, TEOPEMA O IUIOIIAJA YCEYEHHOM NUpaMUIBL.
[Tonsitue 06 00bEMe. OOBEM MUpaMuIbl, IPU3MBI

[Tono6upie Tena B mpocTpancTBe. COOTHOMIEHUS MEXKAY IIIOMIAASIMH TTOBEPXHOCTEH,
00BEMaMHU TTOTO0HEIX TEI




Kon
6

6.1

6.2

11 KIIACC

IIpoBepsieMblii 3JIEMEHT CO/IEePKAHUS
['eomeTpus

unuHapudeckas MOBEPXHOCTh, 00pa3yroIIKe MUIHHAPUIESCKOW TTOBEPXHOCTH, OCh
UUATUHIpUYECKOW mnoBepXxHOCTH. LuimHap: ocHoBaHuA U OOKOBas MOBEPXHOCTb,
oOpa3syroias 1 0Ch, IO b OOKOBOW M MOJIHON TTOBEPXHOCTH

Konunyeckas moBepxHOCTh, 00pa3yolre KOHMUECKOH MOBEPXHOCTH, OCh M BEpIIUHA
KOHMYECKOW mMoBepxHOCTU. KOHyc: OocHOBaHMe W BepuInHa, oOpasyromias U OcCh,
IJI0IIas OOKOBOM M TIOJIHOM IOBEPXHOCTH. YCEUEHHBIM KOHYC: oOpasyloiue u
BBICOTA, OCHOBAHWMSI M OOKOBAsI IOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paauyc, AMaMeTp, IOl OBEPXHOCTH chepsl. Bzaumuoe
pacnosnoxenue chepbl M IIIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, MIoIaab

cepsl

6.4

N300pakeHne Tes BpalleHus Ha MII0CKOCTH. Pa3BépTka muumHapa U KOHyca

6.5

6.6

KomOuHnammu Ten BpaeHus # MHOTOTPaHHUKOB. MHOTOTPaHHUK, OITMCAHHBIA OKOJIO
cdepsl, cepa, BucaHHAs B MHOT'OI'PaHHMK, WIIM TEJIO BPALLICHUS

[Tonstre 06 oO6BEMe. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME
IPSIMOYTOJIBHOTO NapajljieNenunea u ciaeacTsus u3 He€. O0bEM LMIMHIPA, KOHYCA.
O06BEM mapa u rwiomazs cheps

6.7

6.8

[Tono6usle Tena B npocTpancTBe. COOTHOIIEHUS MEX/1y IUIOIIAIIMU TOBEPXHOCTEH,
00bEMaMU TOIO0HBIX TEJT

Ceuenust miMHApa (mapauieIbHO M TMEPHEHAUKYISPHO OCH), CEUEHHUsS KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOAsILEe Yepe3 BEPILNHY ), CeUeHHUs 11apa
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6.10

BexkTop Ha miockoctT M B mpocTtpaHcTBEe. CIIOKEHHWE M BBIYMTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4uciio. PasnokeHune BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopam. [IpaBuno napamnenenunena. Pemenne 3anad, CBI3aHHBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMH

IIpsmoyronbHasi cucTemMa KOOpAMHAT B mpocTpaHcTBe. KoopamHaTel BEKTOpa.
[Ipocreiimue 3amaum B KOOpAMHATaX. Yroil Mexay Bekropamu. CkanasipHoe
IIPOU3BE/ICHNE BEKTOPOB. BBIUNCIEHHE YIIOB MEXAY NPSIMBIMH M IUIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIN METO/1 ITPH PELICHUN T€OMETPUUYECKUX 3a/1a4




ITPOBEPSIEMBIE HA EI'3 110 MATEMATHUKE TPEBOBAHMS K PE3YJIbTATAM
OCBOEHHA OCHOBHOHM OBPA30BATEJIBHOM NPOT'PAMMBI CPEJTHETI'O

OBHIET'O OBPA3OBAHUA

Kon
NpoBepsIeMoOro
TpeOOBaHNS

IIpoBepsiemble TpeOOBaHMS K IpeIMETHBIM Pe3yJbTaTaM OCBOEHUSA
OCHOBHOM  00pa30oBaTeIbHOW  NPOrpaMMbl  CpeJHero  001Iero
o0pa3oBaHus

Bnagenne wmeromamMM J10Ka3aTenbCTB, AJrOPUTMAMM PpELIEHMs 3ajady;
yMeHHe (OpMyIHpOBaTh U ONEPUPOBATh MOHATUSMHU: OIpE/AETICHHE,
aKkcuoma, TEOpeMa, CIIEJCTBUE, CBOWCTBO, IPHU3HAK, JI0KA3aTEIbCTBO,
paBHOCUJIbHBIE (DOPMYITHPOBKU; MPUMEHSTh UX; YMeHUEe (opMyIHpOBATH
o0paTHOE M NPOTHUBOIIOJIOXKHOE YTBEPXKICHUE, MPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPBI, HKCIIOJIb30BaTh METOJl MaTeMaTH4YeCKONl HHIyKIUU;
MIPOBOJIUTH JOKA3aTEIbHBIC PACCYKJICHUS MPU PEUICHUU 3aJ]a4, OIICHUBATH
JIOTHYECKYI0  TPaBHIBHOCTh  PACCYXXIEHUH; yMEHHE OIepUpOBaTh
MOHSATUSMU: MHOXECTBO, IMOIMHOKECTBO, ONEPAIIMU HAJl MHOXECTBAMU;
YMEHHE HUCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar AJis OMUCAHUS
peaIbHBIX MPOIECCOB U SIBJICHUN W MPHU PEHICHUH 3a/1a4d, B TOM YHUCIE U3
IpYruX y4eOHBIX TMPEAMETOB; YMEHHUE ONEepUPOBATH MOHATUSMU: Trpad,
CBSI3HBIA Tpad, nepeBo, HUKI, Tpad Ha IUIOCKOCTH; YMEHHUE 331aBaTh U
ONMHCHIBaTh Tpadbl Pa3TUYHBIMU CIOCO0AMHU; HCIOJB30BaTh TIpadbl Hpu
pelIeHnH 3a1a4u

YMeHue omnepupoBaTh MOHATUSAMHU: HATypaJlbHOE YHUCIO, LIEJI0€ YHCIIO,
CTENEHb C LEJIBIM I10Ka3aTeIeM, KOPEHb HaTypalbHOW CTEIIEHH, CTEIEHb C
palMOHAJIBHBIM I10Ka3aTeIeM, CTENEHb C JACHCTBUTEIbHBIM I10Ka3aTeseM,
JorapupM YHCIA, CHUHYC, KOCHHYC M TAHTE€HC MPOM3BOJBHOIO 4YHCIA,
OCTaTOK IO MOJYJIIO, pPalUOHAIBHOE YHCIO, HPPALMOHAIBHOE YHCIIO,
MHO’K€CTBA HAaTypabHbIX, LIEJIBIX, PAllUOHATIbHBIX, I€HCTBUTEIBHBIX YHCET;
YMEHHE MHCNOIb30BaTh MPU3HAKU JEIMMOCTH, HAaWMEHBIIMH OO0Imui
JIeNUTeNb U HAUMEHblIIee o011ee KpaTHoe, alropuT™ EBKina npu perennn
3a/1a4; 3HAaKOMCTBO C Pa3JIMYHbIMU MMO3ULUOHHBIMU CUCTEMaMU CUUCIICHUS;
YMEHHUE BBINOJHATH BHIYHUCIICHUE 3HAUEHUH U peoOpa3oBaHus BbIPAKEHUN
CO CTEMeHsIMU U Jiorapupmamu, Mpeodpa3oBaHus APOOHO-PALMOHAIBHBIX
BBIPQXCHHUM; YMEHHE OIEPUPOBATH IOHITHAMM: IOCIEJOBATEIBHOCTD,
apudmernyeckas Mporpeccusi, reoMeTpuyeckas mporpeccusi, 0eCKOHEUHO
yObIBaromiasi ~ reoMeTpuyeckas — IMpOrpeccHs;  yMEHHE  3ajaBaTh
MOCJIEI0BATEIbHOCTH, B TOM YHCJE C MOMOIIBI0 PEKYPPEHTHBIX (OpMYJ;
YMEHHME ONEPUPOBATH MOHITHSIMH: KOMILJIEKCHOE YHCIIO, CONPSKEHHBIE
KOMIUIEKCHBIE YMCIIa, MOAYJb U apryMEHT KOMIUIEKCHOIO 4Hcia, ¢popma
3allMCH KOMIUIEKCHBIX 4HCeNl (IF€OMETpUYECKasi, TPUTOHOMETpUUYECKAs U
anreOpanveckas); yMeTh TMPOU3BOIUTH apU(METHUUECKHE JCUCTBUS C
KOMIUIEKCHBIMU ~ YHWCJIaMH{;  TNPUBOJAUTH  TNPUMEPHI  UCIOJIb30BaHUS
KOMIUIEKCHBIX YHCEJI; ONEPUPOBATH IOHATHAMU: MaTpuua 2x2 m 3%3,
OIPEAEIUTEND MAaTPUILIbl, FEOMETPUUECKUI CMBICIT ONPEAEITUTEINS

YMeHne onepupoBaTh IMOHATHAMM: PpPalHdOHAIbHBIE, WPPALMOHAIBHBIE,
noKa3aTeJbHbIC, CTENEHHBbIe, Jorapu@Muiyeckue, TPUTOHOMETPUUECKHE
YPAaBHEHUS U HEPABEHCTBA, UX CUCTEMBI, YMEHHE ONIEPUPOBATH ITOHATUSIMH:
TOKIECTBO, TOXJECTBEHHOE NpeoOpa3oBaHKe, ypaBHEHUE, HEPABEHCTBO,
CUCTEMa YpaBHEHHMM W HEPAaBEHCTB, PABHOCWIBHOCTh YpPaBHEHHI,
HEPaBEHCTB U CUCTEM; YMEHHUE PELIaTh YPABHEHMS], HEPABEHCTBA U CUCTEMBI




C INOMOIIBI PaA3JIMYHBIX NPUEMOB; pPELIATh YPaBHEHHUs, HEPABCHCTBA U
CUCTEMBI C TapaMETPOM; IPUMEHATh YPABHEHM I, HEPABEHCTBA, UX CUCTEMBI
JUIS peIleHUs] MaTeMaTHUeCKUX 3a/ad M 3a7ad U3 pa3iIu4yHbIX o0sacTen
HAyKHU U pPEaJIbHOM JKU3HH

VYMeHHe oOmepupoBaTh MOHATHAMHU: (QYHKIMSA, UYETHOCTH (QYHKIUH,
HNEPUOJIMYHOCTh (PYHKUUH, OrPaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTh
GyHKIMH, SKCTpeMyM (GYHKIUHM, HauOoibllee M HaMMEHbIIEEe 3HAYCHUS
(GYHKIMM HAa TPOMEXKYTKE, HEeNpepblBHAs (PYHKIHMS, aCHMOTOTHI Tpaduka
(GyHKIMM, TIepBasi U BTOpasl MPOW3BOIHAs (PYHKIMH, TEOMETPHUYECKUN U
¢u3nveckuif CMBICT MPOU3BOAHON, TepBOOOpa3Has, OIpeneIEHHBIN
UHTErpajl; yMEHHE HaXOJUTh acHUMITOTHI Tpaduka (yHKIMHM, yMeHHE
BBIYHUCIISTH IPOU3BOIHBIE CYyMMBI, TPOU3BEICHHUS, YACTHOTO M KOMIIO3HILIUU
(GyHKIMIA, HAXOIUTh YpaBHEHHE KacaTeIbHOH K TpaduKy (QYHKIHH; YMEHUE
HAXOJUTh MPOU3BOJIHBIC AIEMEHTAPHBIX (YHKINH; YMEHHE UCIOIH30BAThH
NPOU3BOAHYIO JJIsl UCCIENOBAaHHMA (QYHKIHMH, HAaXOIUTh HAaWOOJBIINE U
HaVMEHBIIME 3HAYCHUS (QYHKUWH; CTPOUTh TpadUKH MHOTOUWIEHOB C
UCIIONIb30BAHUEM  alllapara MaTeMaTH4ecKoro aHalinu3a; IMPUMEHSTh
NPOM3BOJHYIO /ISl HAXOXKICHUS HAWIYYIIETrO PEUICHUs B MPUKIAIHBIX, B
TOM YHCIIE COUUATBHO-YKOHOMHUYECKUX U (PU3MYECKUX 3a7a4ax; HaXOIUTh
IUIOIIAAN U 00BEMBI (PUTYp C MIOMOMIBIO MHTETpalia; MPUBOJUTH TPUMEPHI
MaTeMaTU4eCKOr0 MOJCIUPOBAHUS C MNOMOLIBIO U PepeHINATBHBIX
YpaBHEHU U

YMenue onepupoBath MOHATHAMU: Tpaduk GyHKIMH, oOpaTHas QyHKIIHS,
KOMIO3ULUs (QyHKUUHM, nuHeWHHass (QyHKOUs, KBaJapaTUdHas (QYHKLHS,
paumoHanbHas (YHKIHSA, CTENeHHas (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHbIE TPUTOHOMETpUYECKHE (DYHKIUM, MOKa3zaTelbHas M
norapumuueckas ¢QYHKIUM; YMEHHE CTPOUTh TIpadUKH H3YYEHHBIX
(GyHKUMH, BBIIOTHATH TpeoOpa3oBaHus rpagukoB (GyHKIMHA, UCTIOIB30BaTh
rpaduku Ui U3y4eHus MPoLecCOB U 3aBUCUMOCTEN, ITPH PEILIEHUH 3a/1a4 U3
JIpyrux y4eOHBIX MPEeIMETOB M 3a/ad M3 pPeanbHOM JKU3HU; BBIPAXXaTh
dbopMysiaMu 3aBUCHMOCTH MEXJly BEITMYMHAMMU; UCIIOJIB30BaTh CBOMCTBA U
rpa¢ukn (YHKUMHA Ui pelIeHHs YpaBHEHWH, HEpaBEeHCTB M 3aaad C
napaMerpamMu; H300pakaTb Ha KOOPJIMHATHOW IIJIOCKOCTH MHOKECTBA
pelIeHN ypaBHEHUH, HEPABEHCTB M UX CUCTEM

YMeHue pemarb TEKCTOBbIE 3a/lauydl pa3HbIX TUIIOB (B TOM YHCIE Ha
IPOLIEHTHI, AOJM U YacTH, Ha JIBM)KEHHUE, paboTy, CTOMMOCTh TOBAapoOB U
yCIIyT, HAJIOTH, 3a/ladyil U3 00JacTHU YIpaBJICHUS JIMYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTaBIATh BBIPAKEHHs, YPAaBHEHHUS, HEPaBEHCTBA U HUX
CHCTEMBI II0 YCJIOBHIO 33Jaud, HCCIENOBAaTh IOJyY€HHOE pELIEHHe |
OLIGHUBATh MPaBAONOJOOHOCTh PE3YJIbTAaTOB; YMEHHE MOJIEIUPOBATH
peasibHble CUTyallud Ha $3bIKE MaTeMaTUKH; COCTABIISATH BBIPAKECHMUS,
YPaBHEHHUs, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHIO 3a/1a4M, UCCIEA0BATh
IIOCTPOCHHBIE ~ MOJEIM C  HCIOJb30BAaHUEM  ammapara  aiareOpsl,
MHTEPIPETUPOBATH IMOITYUEHHBIN pe3yIbTaT

YMeHue onepupoBaTh MOHATHUSIMH: CpeqHEee apuMeTHUecKoe, MeAHaHa,
HaI/I6OJ'H)IHee U HaAaMMCHBIICC 3HAYCHHA, pasMaX, gmcnepcm{, CTaHHapTHOG
OTKJIOHEHHE YHCIOBOTO Habopa; yMeHHE H3BJIEKaTh, HHTEPIPETUPOBATH
nH(popMaIrio, IpeICTaBIeHHYI0 B Ta0IUIaX, HA JuarpaMmax, rpadukax,
OTPAXKAIOIIYI0 CBOMCTBA PEaTbHBIX MPOIECCOB U SBICHUHN; MPEACTABIATH
uHpoOpMaIMI0O ¢ TOMONIBIO TAaOMWIT ®W  AWarpaMM; HCCIIEIOBATh




CTaTUCTHYECKUE [aHHbIE, B TOM 4YHCIE C TPUMEHEHHEM TpaduyecKux
METO/I0B U 3JIEKTPOHHBIX CPE/ICTB; I'paMuecKu MCCIEeI0BATh COBMECTHbBIE
HAOJII0JIEHUS C IOMOILBIO JUarpaMM pacCceMBaHUs U JIMHEHHON perpeccun

YMeHHe OmnepupoBaTh NOHATUSAMHU: CIIyYalHBIM OIBIT W CIy4aiHOE
COOBITHE, BEPOATHOCTh CIIy4allHOTO COOBITHS; YMEHHUE BBIUUCIATH
BEPOSTHOCTh C HCHOJb30BAaHUEM TIpaUYECKUX METOJIOB; TNPUMEHATH
(GopMysbl CIOXKEHUS M YMHOXEHMsI BEpOSITHOCTEH, (hopMyily NOIHOH
BEPOSATHOCTH, dopmyiny bepnymmm, komOuHaTOpHBIE (QaKTHl U (HOPMYJIBI;
OLICHUBATb BEPOSTHOCTH pEAIbHBIX COOBITHH; YMEHHE OIEepPUPOBATh
HNOHATUSAMM:  ClOy4yailHas BEJIMYMHA, pACIPEICIIEHUE BEpPOATHOCTEH,
MaTEMaTHYECKOE OXHUAAHHUE, IHUCIEPCUS U CTaHJApPTHOE OTKIOHEHHE
CIlydallHOW  BeNWYMHBI, (DYHKIUH pacrupeieleHus W IUIOTHOCTH
PaBHOMEPHOI0, ITOKA3aTE€IbHOTO U HOPMAJIBHOTO PAaCIpEICIICHU; YMEHHE
UCIIOJIb30BaTh CBOMCTBA M3YUEHHBIX paclpeesieHui i pelleHus 3a/1ay;
3HAKOMCTBO C IOHSTHUSAMH: 3aKOH OOJBIIUX YUCEN, METOAbI BHIOOPOUHBIX
UCCJIEIOBAaHUI; YMEHHE IPUBOAUTD IPUMEPDI NIPOSIBIIEHU S 3aKOHA OOJIBILINX
qucel B MPUPOAHBIX M OOIIECTBEHHBIX SBJICHMSX; YMEHHUE OIEPUPOBATh
HNOHSTUSMM: COYETAHUE, IIEPEeCTAaHOBKA, YHCIO COYETAaHUM, YHUCIO
HepecTaHoBOK; OmHOM HbIOTOHA; yMeHHE NPUMEHSATh KOMOMHATOpPHBIE
GakThl U pacCyXIEHHUs Uil pEIlIeHUs 3aJ]ad; OLECHUBAThb BEPOSITHOCTU
peanbHbIX  COOBITHMH;  COCTaBIATH  BEPOATHOCTHYIO  MOJAEIb U
MHTEPIPETUPOBATH MOJTYUEHHbIN pe3yIbTaT

YMenue onepupoBaTh  MOHATHSMH: TOYKA, IMpsMas, IJIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMUYMHA YIJa, IUTIOCKUHM YTroJl, IBYTpaHHBINA
YIoJI, TPEXTPaHHBIMA YroJ, CKPEIIUBAKOIINECS NPSIMbIE, MAPAILIETbHOCTh U
MEPIECHANKYIAPHOCTD MPSAMBIX U INIOCKOCTEM, YTOJI MEXAY NMPAMBIMH, YOI
MEXK]ly IPsIMOM M MIOCKOCTBIO, YTOJl MEXIY IUIOCKOCTSIMU, PACCTOSTHUE OT
TOYKH JI0 IUIOCKOCTH, PACCTOSHUE MEXKIY NPSAMBIMHU, PACCTOSHUE MEKIY
IJIOCKOCTSIMU; YMEHHME HCIOJb30BaTh MPH PEIICHUU 3aJa4 H3Y4YEHHbIC
bakThl ¥ TEOPEMBI INIAHUMETPUHU; YMEHHUE OIIEHUBATH pa3Mephbl OOHEKTOB
OKPYXAIOIIEr0 MHPA; CTPOUTh MATEMATHYECKHE MOJEIH C IOMOIIBIO
FEOMETPUYECKUX TOHATHM W BEJIWYMH, pPELIaTh CBSA3aHHBIE C HHUMU
MPAKTUYECKHUE 33/1a4U
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YMeHue onepupoBaTh NOHATUAMHU: IUIOMIAJL (QUIYpbl, 00BEM (UTrypHI,
MHOTOTPaHHHUK, NPaBUJIbHBI MHOTOIPAaHHUK, CE€YEHHE MHOTOIpaHHUKA,
Ky0, napamjenenunen, Npu3Ma, NUpaMuia, (Urypa M IOBEPXHOCTh
BpalieHus, IWIMHAP, KOHYC, map, cdepa, Imiomaas chepbl, MIONaab
MOBEPXHOCTU MUPAMUIBI, NPU3MBI, KOHYyca, IWIMHApA, O00BEM KyoOa,
NPSIMOYTOJIBHOTO ~ MMapajjiesienumneaa, NHpaMuibl, MPU3MBbl, HJIMHAPA,
KOHycCa, II1apa, pa3BEPTKAa INOBEPXHOCTH, CEUEHUs KOHyca WM ILMIMHAPA,
napajuleJibHble OCH WM OCHOBaHHUIO, CEUYEHHME Iapa, IJIOCKOCTb,
Kacaromasicss cdepbl, LWIMHApA, KOHYyCa, YMEHHE CTpPOUTh CEUYCHHE
MHOTOTpaHHHKa, M300pakaTb MHOTOTPAaHHUKH, (GUTYpPHl U MOBEPXHOCTU
BpAIllEHUs, UX CEYEHMsI, B TOM YUCJIE C ITOMOIIBIO 3JIEKTPOHHBIX CPECTB;
yMEHHE MPUMEHSITh CBONWCTBA T'€OMETPUYECKHX (DUTYp, CAMOCTOSATEIHHO
(bopMyIMpOBaThH OINpEEIEHUs] U3Y4aeMbIX (UTyp, BBIIBUraTh THIIOTE3BI O
CBOMCTBaX M NpH3HAKaX TeoMeTpUuYecKux (uryp, oOOCHOBBIBATH WIIU
ONpoBepraTh HX; YMEHHME NPOBOJUTH Kiaccu(pukauuio ¢GUryp 1o
pa3MyYHbIM [pPHU3HAKaM, BBINOJIHATE HEOOXOAMMBIE OMOJIHUTEIbHBIE
IIOCTPOEHHUS
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YMeHue omnepupoBaTh  IMOHSATUAMHU: JIBKEHHE B  INPOCTPAHCTBE,
napajjiesIbHbl IEepPeHOC, CUMMETPHUsl Ha IUIOCKOCTH M B IIPOCTPAHCTBE,
MOBOPOT, TpeodpazoBaHue MOAO0Us, TMOAOOHBIE (UTYPBI; YMEHUE
pacrio3HaBaTh PaBHblE U MOJOOHBIE (PUIYpBI, B TOM 4YHCIE B IPUPOAE,
UCKYCCTBE, apXUTEKTYpPE; UCII0JIb30BATh T€OMETPUUYECKUE OTHOILECHUS IIPU
pEeLICHUH 3aJa4; HaXOAMTh I'€OMETPUYECKHE BEJIWYMHBI ([UIMHA, YIOJ,
IUIOINAAb, 00BEM) IIPH PELICHNUH 33/1a4 U3 APYTUX YUEOHBIX IPEIMETOB U U3
peaabHOM KU3HHU; YMEHUE BBIUUCIATh FEOMETPUUECKUE BEIUUUHBI (JJIMHA,
yrojl, IIomaab, 00bEM, IIIOMAh MOBEPXHOCTH), UCTONb3YysS HU3YUCHHBIC
GopMysIbl M METOJBI, B TOM YHCIE: IUIOUIA[b MOBEPXHOCTH NHUPAMUJIBI,
NPU3MBI, KOHYCA, IIMIHHPA, ITIOMAb cepbl; 00bEM KyOa, TPsIMOYTOIEHOTO
napajulelenunena, TMpaMuabl, IPU3Mbl, IIUIMHIpPA, KOHYyCa, I1apa; yMEHHUE
HAXOJIMTh OTHOIIEHHE 00BEMOB MOTOOHBIX QUTYD
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VYmMmenne ONCpHUPOBAThH MOHATHUAMU: HNPAMOYIOJIbHad CHCTCMa KOOpPpAWHAT,
BEKTOp, KOOPJMHATBHI TOYKU, KOOPIHMHATHI BEKTOPa, CyMMa BEKTOPOB,
NPOM3BEJCHUE BEKTOpa HA YHUCIO, Pa3JIoKEHHE BEKTOpa 10 0asucy,
CKaISIPHOE TPOU3BEIICHUE, BEKTOPHOE IPOU3BEIACHUE, YIOJl MEKIY
BCKTOpaMU; YMCHUC HUCII0JIb30BATh BeKTOprIfI n KOOpI[I/IHaTHBII\/JI METOO AJIst
pelLICHHS TEOMETPUYCCKUX 3a/1a4 U 3a/1a4 IPYTUX YUYeOHBIX IPEIMETOB

YMeHre BbIOMPATh MOAXOAAIIMN METO JIJIs pEIISHUs 3a]1auM; TOHUMaHKE
3HAYMMOCTH MATEMaTHUKd B H3YYCHHH TPUPOIHBIX M OOIIECTBEHHBIX
MPOLIECCOB U SBICHUI; YMEHHE pacro3HaBaTh MPOSBICHUE 3aKOHOB
MaTE€MaTUKH B UCKYCCTBE, YMEHHUE NMPUBOJIUTH MIPUMEPHl MATEMATUUECKUX
OTKPBITHHA POCCUICKON U MUPOBOM MaTeMaTHYE€CKOM HAYKH




IHHEPEYEHD 3JIEMEHTOB COAEPKAHUA, ITPOBEPSAEMBIX HA EI'I I1O

MATEMATHKE
Kox  IlIpoBepsiemblii 3JieMEHT COePKAHUSA
1 Yucna u BbIYUCTICHUS
1.1 HarypanbHblie u 1ienbie yucina. [Ipu3Haku 1eIMMOCTH LEIbIX YUCel
12 Panmonaneupie uucna. OOBIKHOBEHHbIE M JIECATUYHbIE JApOOM, MPOLEHTHI,
' OEeCKOHEUYHBIC TIEPUOANYSCKHE APOOH
13 Apudmerndeckuii KOPGHL HaTypaJbHOU creneHu. [leiicTBust ¢ apudMeTndecKuMu
KOPHSIMHU HAaTypaJbHOU CTEHEHH
1.4 Crenens ¢ uenbiM nokaszaresneMm. CTeneHb ¢ palmoHaIbHBIM MoKazaTesneM. CBOMCTBa
CTETeHU
15 CuHyC, KOCHMHYC M TaHI€HC YHCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC,
ApPKTaHTEHC YHUCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTHIHbIE U HATYpPAIbHBIC JTOTapH (MBI
JleiicTBuTeNbHBIC YUCia. ApruMETHUSCKHE OTICPAIIUH C JICHCTBUTEIHHBIMU YHCIIAMHU.
1.7 [TpubnmxEHHBIC BEIYMCIICHUS, IPAaBUJIa OKPYTIICHHUS, MPUKUIKA U OLIEHKA pe3yJibTaTa
BBIYHMCIICHU
1.8 [IpeoOpa3oBaHue BEIpaXKEHUI
1.9 KommnekcHbie uncia
2 YpaBHEHHS U HEPABEHCTBA
2.1 [enble 1 TpOOHO-pallMOHATbHBIC YPABHEHUS
2.2 HppannoHajibHbIE YpaBHEHUSI
2.3 TpuronomeTpuueckre ypaBHEHUS
2.4 [TokazarenpHbIe U TOTapUPMUIECKIE YPABHEHHUS
2.5 [lenpie u 1pOOHO-pAIIMOHATIEHBIE HEPABEHCTBA
2.6 HppanmonanbHbie HEPABEHCTBA
2.7 [TokazarenbHble U IOrapuPMUUECKIE HEPABEHCTBA
2.8 TpuronomeTpuueckre HepaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB
2.10 | YpaBHeHHMsI, HEpaBEHCTBA U CUCTEMBI C TApaMETPaMu
2.11 | Matpunua cucTeMsl JIMHEHHBIX ypaBHEeHUH. ONpeaennTellb MaTPULIbI
3 OyHKIMH U TpadUKH
31 Oynkius, crnocobsl 3amanus ¢ynkuuu. [paduk ¢yskiuu. B3anmuo obOpatHble
' dbyukuun. Yétabie n Heu€THbIe PyHKIMU. [leprnonnyueckne QyHKIUN
OO6mactp ompeneneHuss W MHOXKECTBO 3HadeHuW GQyHkmuu. Hymm QyHkium.
39 [IpoMexyTku  3HAKOMOCTOSIHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHUH.
' Makcumymbl ¥ MUHMUMYMBI (yHKIuu. HawuOonpiiee W HauMeHbIllee 3HAYCHUE
(GYHKIIUU Ha POMEKYTKE
33 CrenenHast GyHKIUS ¢ HATYpaIbHBIM U LIEJIBIM MOKa3zateneMm. E€ cBolicTBa u rpaduxk.
CaoiicTBa 1 rpadK KOPHSI 71-0¥ CTETICHU
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U Tpa@uKu
3.5 [TokazarenpHas u norapudmuueckas GyHKINUU, IX CBOMCTBA U TpadUKH
36 Touku paspeiBa. AcuMnToThI TpadukoB QyHKIHH. CBOICTBa HYHKINN, HETTPEPHIBHBIX

Ha OTpe3Ke




3.7 ITocnegoBaTenpHOCTH, CIIOCOOBI 3a0aHUs OCIEN0BATEILHOCTEH

3.8 Apudmerndeckas ¥ reoMeTpudeckas nporpeccuu. @opmysa CI0KHbBIX MPOIIEHTOB

4 Havana maremaTn4eckoro aHaiamusa

4.1 [TpousBoanas ¢pynkuuu. [Ipon3BoaHbIE SIeMEHTAPHBIX (YHKIIMNA
[IpuMeHeHre MPOM3BOAHOM K MCCIENOBAaHMIO (YHKIMH Ha MOHOTOHHOCTH U

4.2 sKcTpeMyMbl. HaxoxkeHne HauOoJbIIero M HAaUMEHBIIETO0 3HAaYeHHs] (QYHKIUU Ha
OTpE3Ke

43 [TepBooOpasnas. MHTETpan

5 MHoOXecTBa U JIOTHKA

5.1 MHOkecTBO, Onepalu HaJ MHOKecTBaMu. [narpammsl Ditiepa — Benna

5.2 Jloruka

6 BeposTHOCTB U cTaTUCTHKA

6.1 OnucarenpHas CTaTUCTUKA

6.2 BepositHOCTB

6.3 KombunaTtopuka

7 I'eomerpus

7.1 @urypsl Ha INIOCKOCTH

7.2 [IpsiMBbIE ¥ TNIOCKOCTH B IPOCTPAHCTBE

7.3 MHororpaHHuKu

7.4 Tema u TOBEpXHOCTHU BPAIICHUS

7.5 KoopauHatsl 1 BEKTOPBI




YYEBHO-METOJNYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI 1J151 YYEHUKA

I'eomerpus: Yueonuk 10-11/ 6a30Bbiit u yriayonennslii yposenb, JI.C.AtanacsH, B.D.
bytysos, C.b. Kanomues u n1p. M. «IIpocsemenue 2025

METOAUYECKUE MATEPHUAJIBI JIUIS1 YYUTEJIA

[Toypounble pa3pabOTKH 10 TeoMeTpuu K yaeOHomy Komiuiekty JI.C. AtanacsH u jap.
M. «Bako»

Hunaxtnueckue marepuansl, 10, 11 kmacest / b.I'.3uB

Camoctosrensabie padotsl 10, 11 kmaccer / M.A. NueHckas

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Enunas  komrekmmst L[OP  (school-collection.edu.ru), mopram Math.ru, Poccuiickas
anekTpoHHas mkona (POII), ob6paszoBarenbubie miaardopmbl SKnace, InternetUrok.ru,
LearningApps.org, Allmath.



