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HOACHUMTEJIBHASA 3AIINCKA

I'eomerpust sBiIsieTcsT OJHUM W3 0a30BBIX KYpCOB Ha YPOBHE CpeaHero oOmiero oOpa3oBaHHUs, TaK Kak
o0ecrieunBaeT BO3MOXKHOCTh M3YYEHMS JMCLUUIUIMH €CTECTBEHHO-HAYYHOW HAIPaBICHHOCTH M MPEIMETOB
TYMaHUTApHOTO NHWKJA. [lOCKONBKY JIOTHUECKOE MBIIUICHHE, (HOpMUpYyeMOe IMPU HM3YyYEHHUU OO0y4aromUMUCS
MOHSITUMHBIX OCHOB T€OMETPHH, NMPHU J0KA3aTEIHCTBE TEOPEM M MOCTPOCHHUM LIETIOYKU JIOTHUECKUX YTBEPKICHHIMA
IpU pEIICHUH TEeOMETPUYECKUX 3a/Jad, YMEHHE BBIJBUTATh M ONPOBEPraTh TUIIOTE3bl HEMOCPEACTBEHHO
WCTIONB3YIOTCS TIPU PEIICHUH 3a/1ad €CTECTBEHHO-HAYYHOTO [IUKJIA, B YACTHOCTH (PU3MUECKUX 3a/1a4.

Lenp ocBoenuss mporpammbl yueOHOro Kypca «['eomerpusi» Ha yriayOn€HHOM ypOBHE — pa3BHUTHE
WHIUBUAYAIBHBIX CIIOCOOHOCTEH OOydarommMXcs NMpPU U3YyYEHHH TeOMETPHH, KaK COCTABIIIOUICH IMPeIMETHOM
obnactn « Maremarrka u ”HGOPMATHKAY Yepe3 00ecTieueHrne BO3MOKHOCTH TPHUOOPETEHUS M HCTIOIB30BaHMsI OoJiee
rTyOOKUX T€OMETPUUYECKUX 3HAHUW WM JCWCTBUH, CreNU(UYHBIX T€OMETPUU, U HEOOXOAMMBIX IJIs YCHEIIHOTO
npoecCHOHATHHOTO 00pa30BaHus, CBI3aHHOTO C UCIIOJIH30BAHUEM MAaTEMATHKH.

[IpuopuTeTHBIME 33/1a4aMH Kypca T€OMETPUU Ha YriyOiaEHHOM YpOBHE, PACHIUPSIOMIMMU U YCUIIUBAIOIIUMU
Kypc 6a30BOr0 YpOBHS, SBJISIOTCS:

paciIiupeHre MpeCTaBICHUs O T€OMETPUU KaK 4YacTH MHUPOBOM KyJIbTYpbl M (DOPMUPOBAHUE OCO3HAHUSA
B3aMMOCBS3H T€OMETPHH C OKPYXKAIOIIUM MUPOM;

(dbopMHpOBaHUE TPEACTABICHHUS O IPOCTPAHCTBEHHBIX (PUTYypaX KaK O BAKHEHIITIX MATEMATHIECKUX MOIEIISX,
MO3BOJIAIONINX OMUCHIBATh U M3y4daTh Pa3HbIC SBJICHUS OKPYXKAIOIIET0 MUpA, 3HAHHE MOHATUWHOTO ammapara o
pazneny «CtepeoMeTpus» y4eOHOTO Kypca T€OMETPHH;

(dhopMUpOBaHUE YMEHHUS BIIAJCTh OCHOBHBIMH TIOHATHSMH O MPOCTPAHCTBEHHBIX (PUTYpaX U UX OCHOBHBIMH
CBOICTBaMH, 3HaHUE TeopeM, (QOopMyld U YMEHUE HX MPUMEHATb, YMEHUS [OKa3bIBaTh TEOPEMbl M HAXOIUTh
HECTaH/IAPTHBIE CIIOCOOBI pelIeHNs 3a1a4;

(dbopMupOBaHUE YMEHHUS paclO3HaBaTh Ha YEpPTEKaxX, MOJENAX U B pEaIbHOM MHUPE MHOTOTPAHHUKH U Tena
BpallleHUsI, KOHCTPYHPOBATh F€OMETPHUUECKUE MOJIEIIH;

¢dbopMHpOBaHUE TIOHUMaHHS BO3MOXXHOCTH aKCHOMATHYECKOTO TIOCTPOCHUS MaTeMaTHYECKUX TEOPHId,
(hopMupoBaHUE TOHUMAHUS POJIM AKCHOMATUKHU MIPH MPOBEICHUH PACCYyKICHHI;

(dbopMupoBaHUE YMEHHS BIaJIeTh METOJAaMH J0KA3aTeIbCTB U aJTOPUTMOB PEIICHUS, YMEHUSI UX TIPUMEHSTh,
MIPOBOJIUTH JIOKA3aTeNIbHBIE PACCYXKACHUS B XOJI€ PELICHUS CTEPEOMETPHUYECKUX 3a/a4 M 3a7ad C MPaKTUIECKUM
conepxkaHueMm, (OpPMUPOBAHUE TMPEACTABICHUS O HEOOXOJUMOCTH JIOKa3aTeIbCTB MPU  OOOCHOBAHUU
MaTeMaTUYECKUX YTBEPKJICHUN U POJIM aKCHOMATHUKH B TIPOBEICHUU JCTyKTUBHBIX PACCYXICHUN

pa3sBUTHE M COBEPUICHCTBOBAHME WHTEIUICKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH OOydJarommxcs,
MO3HABATENIFHOW AKTHUBHOCTH, HCCIIEJOBATEIBCKUX YMEHHUH, KPUTHYHOCTH MBIIUICHUS, UHTEpeca K H3YyYCHHUIO
reoMeTpUH;

¢dbopmupoBanue (GYHKIIMOHATIHHOW TPaMOTHOCTH, pENEBAHTHOW T'€OMETPUM: YMEHHUS pPAaclo3HaBaTh
MIPOSIBIICHUS] TEOMETPUUYECKUX TIOHATUH, 00OBEKTOB M 3aKOHOMEPHOCTEH B pPEabHBIX )KU3HEHHBIX CUTYAIUSAX U TIPH
U3YYEHUHU JIPYyTUX Y4eOHBIX MPEIMETOB, MPOSBICHHUS 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH, MOAETUPOBAHUS
pEeabHBIX CUTYaIUH, UCCTIEIOBAHMUS TOCTPOCHHBIX MOJIENIECH, MHTEPIIPETAIlH MOTyIEeHHBIX pPe3ylIbTaTOB.

OCHOBHBIMH COJIEpKaTeNIbHBIMU JIMHUAMU y4yeOHoro Kypca «['eomerpusi» B 10-11 kiaccax sBisitoTCA:
«IIpsiMble U TIOCKOCTH B MPOCTPAHCTBE», « MHOrorpaHHukm», «Tena BpaieHus», «BeKTOpbl U KOOPIUHATHI B
MIPOCTPAHCTBEY, «[BUKEHHS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OMNEPUPOBATH MOHATHUAMI, PEICBAHTHBIMU
reoMeTpuu Ha yriiyonéHHOM ypoBHe oOydenus B 10—11 kiaccax, OTHOCHUTCS KO BCEM COJEp)KATENbHBIM JIMHUSAM
y4eOHOTro Kypca, a (popMupoBaHHE JOTHYECKHX YMEHHUH pacrpeneNisieTcsl He TOJBKO MO COAEPKATeIbHBIM JTHHUSM,
HO U 1o rojgam oOyuenus. ConepkaHue oOpa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pPe3yJIbTaTaM OCBOEHHS
®denepanpHOil pabouell mporpamMmbl, paclpeneNéHHbIM M0 ToAaM 00ydeHHs, CTPYKTYPUPOBAHO TaKUM 0Opa3oM,
9TOOBl KO BCEM OCHOBHBIM, NPHHIUITHAIBHBIM BOIPOCaM oOOydJarommecs oOpamiainch HEOTHOKPATHO. ITO
MO3BOJIIET OPraHU30BaTh OBJIAJICHUE T€OMETPUYECKUMU TOHSATUSMU M HaBbIKAMHU IOCIEAOBATEIbHO H
MOCTYTATEIbHO, C COOMIOACHUEM MPHHLMIA MPEEeMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIOYaTh B OOIIYIO CHUCTEMY



TeOMETPUUYECKHUX TMPEICTaBICHUNA 00yJaroluxcs, paciiupss U yrayomnsas e€, oOpasysl NpoyHble MHOXECTBEHHbIE
CBSI3U.

Ilepexosa kK U3y4EeHHUIO TEOMETPUU Ha YIIIyOJIEHHOM YPOBHE MO3BOJISET:

CO3/1aTh YCIOBUS s AudQepeHranuy oO0ydeHusi, TMOCTPOSHUS WHIMBUIYaTbHBIX 00pa30BaTEeIbHBIX
nporpaMM, OOECTeYHTh YIIIyOJEHHOE H3y4YeHHE TEeOMETPUM Kak COCTaBJISIOIIEH y4eOHOro mpeaMera
«Maremartukay;

MOJITOTOBUTH O0YJAIOIIUXCS K MPOJODKEHUIO U3YUSHHSI MAaTEMAaTUKH ¢ YI€TOM BBIOOpa Oynyiei npodeccu,
o0ecrieunBasi MPEEMCTBEHHOCTh MEX Ty OOIIMM U TIPOPECCHOHATBHBIM 00pa30BaHUEM.

Ha n3yuenne yuebnoro kypca «I'eomerpus» Ha yriy0nénHoM ypoBHe otBoauTcs 204 vaca: B 10 knacce — 102
yaca (3 gaca B Hezento), B 11 kmacce — 102 yaca (3 yaca B HEZEIO).

COAEP)KAHUE OBYUYEHUSI
11 KJIACC

Tena Bpamenus

[ToHsTHSA: UMIMHIPUYECKas TIOBEPXHOCTh, KOHHMYECKas TIOBEPXHOCTh, Cdepuieckas MOBEPXHOCTD,
oOpazytomue noBepxHocTed. Tema BpalleHus: HWIMHAP, KOHYC, YCeUu€HHbIH KOHYC, cdepa, map. Bzaumuoe
pacnonoxeHnue chepsl U IIIOCKOCTH, KacaTeslbHas IJIOCKOCTh K cdepe. M300paxxeHue Ten BpalleHus Ha MJI0CKOCTH.
Pa3Béprka nununapa u konyca. Cummetpusi chepbl U mapa.

O6Bém. OcHoBHBIE cBOMCTBa 00bEMOB Ten. Teopema 00 00bEME MPSAMOYrOJBHOTO Mapajulelenunesa u
cienctus u3 He€. OOBEM MPSIMON M HAKJIOHHOM MPU3MBI, LIWIMH/Ipa, TUpaMUabl U KoHyca. O0bEM 11apa 1 I1apoBOro
CerMeHTa.

KomOunanuu Tten BpalleHHs W MHOTOrpaHHHKOB. [lpu3ma, BOmcaHHAas B LWIMHAP, OMHMCAHHAs OKOJO
uwmHapa. [lepeceuenne cdepbl u mapa ¢ miockocTeio. Kacanuwe miapa u cdepsl miockoctbio. [lonsitue
MHOTOTPaHHUKA, OMUCAHHOTO OKOJIO cepsl, chepbl, BIUCAHHON B MHOTOTPAaHHUK HIIM TEJIO BPALICHHUS.

[Inomanp MOBEPXHOCTH LMIMHApA, KOHYca, Iulomans chepsl n e€ uacreid. [lomobue B IpoOCTpaHCTBeE.
OtHomieHne 00BEMOB, TUIOMIAZCH TOBEpXHOCTEH MNOAOOHBIX Quryp. IIpeoOpazoBanue MogOOHUs, TOMOTETHS.
Pemenue 3a1a4 Ha IUIOCKOCTH C UCIIOJIb30BAaHUEM CTEPEOMETPUUECKUX METOIOB.

[locTpoeHne cedyeHHI MHOTOTPAHHHMKOB M TEJl BpAalIeHHsS: CEYEeHUS LWIUHApa (MapauieJbHO U
NEPIEHIUKYIISIPHO OCH), CeUYEHHs] KOHYca (IapajielibHble OCHOBAaHUIO M MPOXOISIINE Yepe3 BEpIUIMHY), CCUCHHS
1apa, METOAbl MOCTPOEHHS] CEYEHHM: METOJ CJIEIOB, METOJ BHYTPEHHEro NpPOEKTUPOBAHUS, METOJ MEepeHoca
CEeKyIIEeH TUIOCKOCTH.

BekTopbl 4 KOOPpAUHATHI B NPOCTPAHCTBE

BexTopel B mpoctpancTBe. Omnepauuu HaJ BekTopamu. BekTopHoe ymHOXeHUEe BekTopoB. CBolicTBa
BEKTOPHOTO yMHOKeHHUs. [IpsiMmoyronpHas cuctema KoopJauHat B poctpancTBe. Koopaunate! BekTopa. Pasnoxxenue
BeKTOpa 1o 6azucy. KoopanHaTHO-BEKTOPHBINA METOJ] IIPU PELLIEHUH T'€OMETPUUECKHUX 3a1au.

JBuKeHHMs1 B MPOCTPAHCTBE

JBrxxeHus npoctpancTBa. OtoOpaxenus. [IBrkenus 1 paBeHCTBO Guryp. OO1re cBoONHCTBa IBIKEHUH. Buibl
JBIDKEHHIA: Tapajuie’bHbII IepeHOC, IIEHTpabHasi CAMMETPUS, 3epKabHasi CHMMETPHS, TIOBOPOT BOKPYT MPSIMOH.
[IpeobpazoBanus nomodus. [Ipsmas u chepa Diinepa.

INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSI YYEBHOI'O KYPCA «I'EOMETPHUS»
(YIJIYBJEHHBIA YPOBEHB) HA YPOBHE CPEJHEI'O OBIIETO OBPA30OBAHMUSI

JIMHHOCTHBIE PE3YJIBTATHBI

1) rpa:xknanckoe BOCIIMTAHUE:

c(OPMUPOBAHHOCTh TPAXKIAHCKON MO3UIUU OOYUYAIOIIErocss Kak AaKTHMBHOTO M OTBETCTBEHHOTO 4YJICHA
pOCCUICKOTO OO0IIeCTBa, MPEICTABICHHE 0 MATEMATHIECKUX OCHOBaX (DYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBJICHUM, TPOIEAYp TPaKIaHCKOTO oOIecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE B3aUMOJICHCTBOBAThH C
COLIMATHHBIMU UHCTUTYTaMU B COOTBETCTBUU C MX (DYHKIIUSIMU U HA3HAUYCHUEM;

2) naTpuOTHYeCKOe BOCITUTAHUE:



Cc(OPMUPOBAHHOCTh POCCUHUCKOM Tpa)KAaHCKOW HIAEHTUYHOCTH, YBAXKEHHUS K MPOILIOMY M HACTOSILEMY
POCCHICKON MaTeMaTHKH, LIEHHOCTHOE OTHOLIEHHE K JOCTHIKEHUSM POCCHUHCKMX MAaTE€MaTUKOB U POCCHUHCKOU
MaTeMaTH4YeCKOM LIKOJIbI, UCIIOIb30BaHUE ITHX IOCTI)KEHUH B IPYTUX HayKaX, TEXHOJIOTHUAX, chepax SIKOHOMUKH;

3) AyXOBHO-HpPaBCTBEHHOE BOCIIMTAHHeE:

OCO3HAHHE JTYXOBHBIX LEHHOCTEH POCCHICKOro Hapojaa, c(hOpMHUPOBAHHOCTb HPABCTBEHHOTO CO3HAHUA,
ITHUYECKOI0 IOBEJIEHUS, CBS3aHHOTO C MPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUH HAyKH U JESITEIbHOCTBHIO
y4€HOTO, OCO3HAHHE JIMYHOT'O BKJIAJa B IOCTPOCHUE YCTOMUMBOIO OyayIIEro;

4) 3cTeTH4YecKOe BOCIIUTAHUE:

ACTETHUYECKOE OTHOILECHHE K MUPY, BKIIIOYas 3CTETUKY MAaTEeMaTHYECKUX 3aKOHOMEPHOCTEH, 0ObEKTOB, 3a/1ad,
pelIeHu, pacCyXIeHUH, BOCIPUUMYHUBOCTh K MaTEMAaTHYECKUM aclleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusnuyeckoe BocnuTAHUE:

c(OpPMHUPOBAHHOCTh YMEHUS MPUMEHATh MaTeMaTHYECKUE 3HAHUS B MHTEpecax 3J0pOBOro M 0€30MacHOro
oOpasa >KM3HHM, OTBETCTBEHHOE OTHOILIIEHHE K CBOEMY 3/I0pPOBbIO (310pOBOE MHUTaHUE, COATAHCUPOBAHHBIN PEKUM
3aHATUM M OTIbIXA, perysspHas (HU3MUecKas aKTHUBHOCTb), (U3UUECKOE COBEPIICHCTBOBAHME NPU 3aHATHSX
CHOPTUBHO-030POBUTEIBHON JIEATENBHOCTHIO;

6) TpynoBOe BocIMTaHHUE:

TOTOBHOCTB K TPYly, OCO3HAHHE LIEHHOCTU TPYIOJ00Us, MHTEPEC K Pa3IndHbIM chepaM mpodecCHOoHaTbHON
NeSITEIbHOCTH, CBA3aHHBIM C MAaTEMAaTHKON U €€ MPUII0KEHUSIMH, YMEHUE COBEPILIATh OCO3HAHHBIN BBIOOP OynyIei
npodeccuu U peann30BbIBaTh COOCTBEHHbBIE KU3HEHHbIE TUIaHbl, TOTOBHOCTh U CHOCOOHOCTh K MAaTEMATUYECKOMY
00pa30BaHHI0 U CaMOOOPa30BaHUIO HA MPOTSKEHUH BCEU KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU
IIPAKTUYECKUX 3a/1a4 MAaTEMATUYECKOM HAIIPaBJICHHOCTH;

7) 3K0JI0rn4YecKoe BOCIMTAHUE:

c(OPMHUPOBAHHOCTH IKOJIOTHUECKOM KYIbTYpbl, IOHUMaHHUE BIUSHUS COIUAIbHO-3KOHOMHUYECKUX MTPOLIECCOB
Ha COCTOSIHME NPUPOJHONW M COLMAIBbHOM Cpelbl, OCO3HAHUE INTOOAIBHOIO XapakTepa KOJIOTMYECKUX HpoliieM,
OpMEHTAllMs Ha NPUMEHEHUE MAaTeMaTU4YEeCKMX 3HAHUM A pelleHHs 3a7ady B O0JIaCTH OKpYXKAIoLIEH cpesbl,
IUTAHUPOBAHKE MOCTYIKOB U OLIEHKH UX BO3MOYKHBIX ITOCJIECICTBUH U1l OKPYKAIOIIEH CpEbI;

8) HeHHOCTH HAYYHOr 0 NIO3HAHUSA:

c()OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAayKH U
00IIECTBEHHOM NPAaKTUKH, TOHUMAHUE MAaTEMATUYECKON HayKH KaK c(epbl 4YeI0BEUECKON 1 TeNbHOCTH, 3TaIoB €€
pa3BUTUSA M 3HAUYMMOCTH AJI Pa3BUTHsI LIMBUIW3ALMM, OBJIAJACHUE S3BIKOM MaTeMaTUKM U MaTeMaTH4eCKON
KyJIbTYpOil KakK CpeICTBOM IIO3HaHMS MHUPA, TOTOBHOCTh OCYILECTBJISATh IPOEKTHYI0 U HCCIEI0BATEIbCKYIO
JESTEIbHOCTh MHAUBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI

ITo3HaBarenbHBIC YHHBEpPCAJIbHBIC Y4eOHbIC NeiicCTBUS

ba3oBble jiornyeckue AeicTBUA:

BBISIBIISITh M XapaKTE€PU30BATh CYIIECTBEHHbIE IIPU3HAKM MaTeMaTHYECKUX OOBbEKTOB, MOHATHHA, OTHOLIEHUI
MEXJIy MOHATUSAMH, (OPMYIUPOBATh OIpEJENeHNUs TOHATUH, YCTaHAaBIMBATh CYLIECTBEHHBIH MpPU3HAK
KJ'[aCCI/I(i)I/IKaHI/II/I, OCHOBaHUs AJId O606III€HI/I$I " CPAaBHCHUSA, KPUTCPUH IPOBOANMOT'O aHAJIM3Aa,

BOCIIPUHUMAaTh, (OPMYJIUpPOBaTh U NPeoOpa3OBbIBATH CYXACHUA: YTBEPAUTENbHbIE M OTpULIATEIbHbIE,
CAVMHHNYHBIC, YACTHBIC U O6I.I.[I/I€, YCJIOBHEIC;

BbIABJIITE MATCMATHUYCCKUEC 3aKOHOMCPHOCTH, B3aWMOCBA3UM W IIPOTUBOPCUUA B q)aKTaX, JaHHBIX,
HaOJTIOIEHUAX U YTBEPXKICHUSX, MpeIaraTb KpUTEPUH /ISl BBIIBICHUS 3aKOHOMEPHOCTEH U TPOTUBOPEUMIA;

ACIaTb BBIBOALI C HCIOJB30BAHUCM 3dKOHOB JIOTHKHU, ACAYKTUBHBIX W HHIAYKTUBHBIX YMO?)aKJHO‘-IeHHﬁ,
YMO3AKJIFOUE€HUH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITENBHO JIOKA3aTeIbCTBA MAaTEMAaTUUYECKUX YTBEP)KICHUH (IpsMble U OT NMPOTUBHOIO),
BBICTPaWBaTh apryMEHTAIUIO, TIPUBOJUTH MPHUMEPHI U KOHTPIPUMEPHI, 00OCHOBBIBATH COOCTBEHHBIE CYKACHUS U
BBIBOJIbI;

BBIOMpaTh CMOCO0 pelleHus yueOHOM 3afauu (CpaBHMBATh HECKOJIBKO BApHAHTOB pEIICHUsS, BHIOMPAThH
Haubosee NOAXOAIMINN ¢ YUETOM CaMOCTOSATENBHO BbIIETIEHHBIX KPUTEPHEB).



ba3oBrble Hcciie10BaTeIbCKHE AeiCTBUA:

MCIOJIB30BaTh BOIPOCHI KaK MCCIENOBATEIbCKUNA HHCTPYMEHT MO3HAHUSA, (GOPMYIHUPOBATH BOIPOCHI,
¢uKcupyolme MNpoTUBOpEUYHe, NpoOJIeMy, YCTaHABIMBATh HCKOMOE U JaHHOe, (OpPMHUPOBATh THIIOTE3Y,
apryMEHTHPOBAaTh CBOKO IIO3ULIUIO, MHEHHUE,

IIPOBOJAMUTE  CaMOCTOSITENIBHO  CIUIAHUPOBAaHHBIA  DKCIEPUMEHT, HCCIENOBAaHHE II0 YCTAHOBJICHHIO
0COOCHHOCTEW MaTeMaTH4eCKOro OOBEKTa, SBJICHUS, MPOIECCa, BBIIBICHUIO 3aBUCHUMOCTEH MeXAy OObEeKTaMu,
SIBJICHUSIMU, ITPOLIECCAMU;

CaMOCTOSITENbHO (HOPMYIUPOBATh OOOOIIEHUS W BBIBOABI IO pPE3yJbTaTaM IPOBEAEHHOIO HaOIIOAEHUS,
UCCIIeIOBaHMS, OLICHUBATh JOCTOBEPHOCTD MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOIOB M 0000IICHUI;

IIPOTHO3UPOBATh BO3MOKHOE PA3BUTHE MPOLECCA, a TAK)KE BBIIBUIATH MPEAINOJIOKEHUS O €r0 Pa3BUTHM B
HOBBIX YCIIOBUSIX.

Pabora c unopmanmeii:

BBISBJIATH AeUIUTHI HH(GOPMAIUH, TaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha BOMPOC U JJISl PELEHUS 3a1a4H;

BbIOMpaTh MHPOPMALMIO W3 HMCTOYHUKOB pA3JIUYHBIX THUIIOB, AHAJIU3UPOBaTh, CUCTEMATU3UPOBaTh U
MHTEPIPETUPOBATH HHPOPMAITUIO PA3IHYHBIX BUJOB U ()OPM MIPE/ICTABIICHHS,

CTPYKTYpUPOBaTh UH(OPMALIHIO, IPEACTABIATh €€ B pa3IHMUHbIX (hopMaX, WIUTFOCTPUPOBATH IpapUUECKH;

OLIEHMBATh HA/I&KHOCTh HH(POPMALIMU IO CAMOCTOSTENILHO C(OPMYITUPOBAHHBIM KPUTEPUSIM.

KoMMmyHunkaTuBHbIe YHHBEPCAJIbHbIE YUeOHbI€ J1eliCcTBHUS

Oo0menue:

BOCIIPUHUMATh U (POPMYIIUPOBATH CY)KJICHHS B COOTBETCTBUH C YCIOBUSIMH M LIEISIMHU OOIECHUS, ICHO, TOYHO,
l"paMOTHO BBIpa)KaTB CBOIO TO‘IKy 3p€HI/I$I B YCTHBIX U MMCBMCHHBIX TCKCTAaX, JaBaTh IIOACHCHUA I10 XOI[y peI_HeHI/ISI
3a/1a4yi, KOMMEHTHPOBATh ITOJIy4CHHBIN PE3YNIbTaT;

B X0Jie 0OCYXKICHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOM TEMBbI, TPOOJIEMBI, PEIIacMOi 3a1a4H,
BBICKA3bIBaTh HACH, HAICJIICHHBIC Ha IIOHCK peIHeHI/ISI, COIIOCTABJIATH CBOU Cy‘)KIIeHI/ISI C CY)KILGHI/ISIMI/I I[pyrI/IX
YYACTHUKOB JHMajiora, OOHAPY)KWUBATh Pa3IMYUe M CXOJACTBO TO3MIMHA, B KOppekTHOW (opme (opmyrnpoBarsh
pasHoTIacus, CBOM BO3PAKEHHUS;

MIPEJICTABISITh PE3yJabTaThl PEHICHHS 3a/Jadd, JKCIICPHUMEHTa, HMCCIICIOBAHUS, MPOCKTa, CAMOCTOSTEIBLHO
BBIOMpaTh (OpMAT BBICTYIUICHHS C YIETOM 3a/1a4 MPE3EHTALUN U OCOOCHHOCTEH ayIHUTOPHH.

PeryasiTuBHble YHUBeEpPCAJIbHbIE Y4eOHbIE eiicCTBUS

Camoopranmzauus:

COCTaBJISAITH IUIAH, aJITOPUTM pEIICHUS 3aauu, BEIOUPATh CIIOCO0 pelIeHus ¢ Y4ETOM UMEIOLINXCS PEeCcypcoB
U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBAaTh M KOPPEKTHPOBATH BAapUAHThl pEIICHUN € Y4ETOM HOBOM
nHpopmanuu.

CaMOKOHTPOJ1b, IMOUMOHAJIbHbI HHTEJIICKT:

BJIaJICTh HaBBIKAMH TI03HABATENbHON pe(ieKCHu KaK OCO3HAHMS COBEPIIAEMBIX IEHCTBHI M MBICTUTEIBHBIX
IIPOLIECCOB, UX PE3Yy/IbTATOB, BIAJETh CIOCOOAMH CAMOIPOBEPKH, CAMOKOHTPOJIS IpoLiecca U pe3ysibTaTa pelieHUs
MaTeMaTU4eCcKOo 3a/1auH;

MPEABUACTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh IPU PEIICHWHM 3a7a4d, BHOCUTh KOPPEKTUBHI B
JeSITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAlIGHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBAaTh COOTBETCTBHE pe3yibTaTa LEIH W YCIOBUSM, OOBSICHITh TPUYUHBI JOCTHKCHUS WIH
HEJOCTH)KEHUS PE3YJIbTAaTOB AESATENbHOCTH, HAXOAUTh OIIMOKY, JaBaTh OLEHKY IPUOOPETEHHOMY OIBITY.

CoBMecTHasl 1eATEIbHOCTb:

MOHUMATh W UCTOIH30BaTh MPEUMYIIIECTBA KOMAHIHOW ¥ WHIMBUAYATHHONU paObOThI IPU PEIICHUH YIeOHBIX
3a]a4, MNPUHUMATh L€Jdb COBMECTHOW JESATENbHOCTH, IUIAHUPOBaTh OPraHU3allMI0 COBMECTHOW paboThl,
pacmpenensite BUABl padOT, JIOTOBapUBATHCSA, OOCYXKIATh MpPOILECC W pe3yiabTaT paboThl, 0000IIaTh MHEHHS
HECKOJILKUX JIOJICH;

y4acTBOBaTh B IPyNMOBBIX (hopMax padboThl (00CYX aeHUsI, OOMEH MHEHHH, «MO3TOBBIE IITYPMbD» W UHBIC),
BBHITIOJHATH CBOIO 4acTh PabOTHl M KOOPAWHUPOBATH CBOU JCUCTBUS C APYTMMH YIEHAMH KOMAHIIbI, OIICHUBAThH
Ka4yecTBO CBOETO BKJIA/Ia B OOMIMI MPOIYKT IO KPUTEPHUSIM, CPOPMYTHMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICH CTBUSI.



INPEIMETHBIE PE3YJIBTATbBI

K xoniy 11 kiacca o0ydarommiicss HAy4uTCs:

CBOOOJIHO OINEpPHUPOBATh MOHATHUSAMH, CBS3aHHBIMU C LMJIMHAPUYECKOW, KOHMUECKOW U chepruecKon
MOBEPXHOCTAMHU, OOBSICHATE CITOCOOBI MOTYUEHUS;

OTIEPUPOBATh MOHATUSMHU, CBSI3aHHBIMU C T€JIAMH BPAIICHUS: [IUJIUHAPOM, KOHYCOM, c(hepoii u mapom;
pacro3HaBaTh Tejia BpalleHHus (IWIMHIpP, KOHYC, cdepa U map) U oOBACHATh COCOOBI TMOTYYESHUS Tel
BpAIICHNUS;

KJIaCCU(PUIIUPOBATh B3aMMHOE PACIOI0KEHHE CPephl U MIOCKOCTH;

BBIYHCIISITh BETMYMHBI DJIEMEHTOB MHOTOTPAaHHUKOB U TeJI BpaIIeHHsI, 00hEMBI U TUTOIIAIN TIOBEPXHOCTEH
MHOTOTPaHHUKOB U TE€J BPAILIEHHS, TEOMETPHUYECKUX TeJl C IPUMEHEHHEM (HOpMYIT;

CBOOOJIHO OTIEpHUPOBATh MOHATHSIMH, CBSI3aHHBIMH ¢ KOMOWHAIIMSIMU TEJI BPAIICHUS U MHOTOTPAaHHUKOB:
MHOTOTPaHHUK, BIMCAaHHBIN B Cepy M ONMMCAHHBIN 0K0JI0 cepbl, chepa, BIMCAHHAS B MHOTOTPAaHHUK HITH
TEJIO BpalleHMUS;

BBIYHUCIISITH COOTHOLICHUSI MEKY TUIOLIAAIMU OBEPXHOCTEH U 00bEMaMU MMOAOOHBIX TE;

n300pakaTh M3ydaembie (DUTYpHI, BBHIMOJIHATH (BBHIHOCHBIE) TJIOCKHE YEPTEXKHU M3 PUCYHKOB IMPOCTHIX
00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUThH CEUEHUS TeJl BpallleHHs;

U3BIIEKATh, MHTEPIPETUPOBATH U MTPEOOPA30BBIBATH HHPOPMAILIMIO O MPOCTPAHCTBEHHBIX T€OMETPUY ECKUX
durypax, mpeacTaBIeHHYIO Ha YepTekKaX U PUCYHKAX;

cBOOO/IHO OIEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSTH ONEPAIUY HAJl BEKTOPaMH,

3a/1aBaTh INIOCKOCTh YPaBHEHHUEM B JIEKAPTOBOM cucTeMe KOOPIMHAT;

peliaTe TeOMETpUYEeCKUe 3a/1a4ll Ha BBIYMCICHHUE YIJIOB MEXAY MPSMBIMHU U IUIOCKOCTSIMH, BHIYUCIICHHE
paccTOSIHUI OT TOYKH /IO TUIOCKOCTH, B ILIEJIOM, Ha MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/a MpHU
pelieHuy;

CBOOOJIHO OIEpPHPOBATh MOHSATUSMHU, CBA3aHHBIMH C JIBUKECHHEM B IMPOCTPAHCTBE, 3HATH CBOWCTBa
JIBUYKEHUH;

BBITIOJTHSITHh N300payKeHUs MHOTOTPAHHUKOB U TeJl BPAILIEHUS TIPU NapaieIbHOM MEPEeHOCe, IEHTPaTbHOU
CUMMETPUH, 3epPKATbHON CUMMETPUH, IIPU TOBOPOTE BOKPYT MPSAMOiL, TpeoOpazoBaHus 1101001,
CTPOUTh CEUYEHHS MHOTOTPAaHHMKOB W TeJ BpalleHWs: CeUeHHs UWIMHApa (MapauielbHO H
MEePIEHANKYISIPHO OCH), CEYCHUs KOHYyca (MapasuielibHble OCHOBAHUIO M MPOXOJSIINE Yepe3 BEPILUHY),
CEUYEeHHs 11apa;

UCIOJIb30BaTh METO/IbI IOCTPOCHHUS CEUEHUI: METO/I CJIEI0B, METO/I BHYTPEHHETO MPOEKTUPOBAHUS, METO/]
nepeHoca CeKyIel I0CKOCTH;

JOKa3bIBaTh FT€OMETPUUYECKHUE YTBEPHKACHUS;

NPUMEHSTh TEOMEeTpUYecKrue (akThl JUISI PEHICHUS CTEPEOMETPHUYECKUX 3ajad, IMPEANoJIararonux
HECKOIIbKO IIar0B PELICHHsI, €CIM YCIIOBUS TPUMEHEHUS 33aJ]aHbl B IBHOM U HEIBHOU (opMe;

pemath 3amadd Ha JOKa3aTelbCTBO MAaTEeMAaTWYECKMX OTHOMICHWH M HAXOXICHHE T'€OMETPHUYECKUX
BEJIMYWH;

NPUMEHSTh TIPOTPaMMHBIE CpPEACTBA M 3JICKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBI TIPU PEIICHUU
CTEPEOMETPUUECKUX 3a/ay;

NPUMEHSTH TOJyYeHHBIC 3HAHWs Ha TPAKTHUKE: CPaBHHMBATh, AHAIM3MPOBATh M OIECHUBATH pEabHBIC
CHUTyalluW, NPHUMEHSTh HU3y4YCHHBIC TOHSATHS, TEOPEMBbI, CBOWCTBA B TIPOLIECCE IIOMCKA pPEIICHHUs
MaTeMaTU4YeCKu CPOPMYIHPOBAHHOW NPOOJIEMBbI, MOJEIUPOBATh peajbHbIE CHUTYyallMM Ha S3bIKE
T€OMETPHH, UCCIIeI0BATh MOCTPOCHHBIE MOJIENIN C UCIOJIb30BAHUEM T'€OMETPUUYECKUX MOHATHI U TeopeM,
ammapara anreopsl, pemarh NPaKTHYECKHE 3aa49H, CBI3aHHBIC C HAX0XKICHUEM I'€OMETPHUECKUX BEJTHYHH;
UMETh MpEeACTaBICHUs] 00 OCHOBHBIX 3Talax pPa3BUTHUS T€OMETPUU KaK COCTaBHOW yacTu (pyHaameHTa
Pa3BUTHS TEXHOJOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE
11 KJIACC

Kosaun4yecTBo yacoB JIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne /i Konrpoabubie | IIpakruuyeckue
NporpamMMmblI Bcero o0pa3oBarejibHbIE
padoThI padoThI
pecypchl
1 AHanuTH4eCcKas reOMeTpus 15 1
5 [ToBTOpeHME, 0000IIEHHE 1 15 1
cucTeMaTH3alus 3HaHUI
O6BEM MHOTOTrpaHHUKA 17 1
4 Tena BpameHus 24 1
5 [Tnomaau MOBEPXHOCTH U OOBEMBI 9 1
KPYTJIBIX TEN
6 JBuxeHus 5} 1
7 [ToBTOpeHME, 0000IIICHHE 1 17 5
CUCTEMaTHU3ALMS 3HAHUN
OBUIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 102 8 0




INOYPOYHOE IINTAHUPOBAHHUE

11 KIIACC
Kosau4yecTBo yacoB JJIeKTPOHHBbIE
Ne Mara nu(ppoBLIe
Tema ypoka KonrTpoabnbie | IlpakTudeckue
n/n Bcero H3ydYeHusi | oOpa3zoBaTeibHbIE
padoThI padoTbI
pecypchl
1 [ToBTrOpenue Temsl "KoopauHaTsl BEKTOpa Ha 1
IJIOCKOCTH U B MMPOCTpaHCTBE"
5 [ToBTOpenue Tems! "CraliipHOE TPOU3BEACHHE 1
BEKTOPOB"
3 IToBTOpEHME TeMBl "BhIuncieHHe yIia MEXIY 1
BEKTOpaMu B IpocTpaHcTBe"
4 [ToBTOpeHuEe TeMbl "YpaBHEHUE NPSIMOH, 1
MPOXOJIAIIEH Yepe3 ABE TOUKH"
5 VYpaBHEHUE III0OCKOCTH, HOPMaJlb, YPABHEHUE 1
IUIOCKOCTH B OTPE3Kax
5 VYpaBHEHUE MIJIOCKOCTH, HOPMalb, YPABHEHHE 1
IUIOCKOCTH B OTPE3Kax
7 BekropHoe npousBenecHue 1
3 JIuneitHble HEpaBEHCTBA, JIMHEWHOE 1
IIPOrpaMMHUPOBaHUE
9 JIuHelinble HEpaBEHCTBA, TUHEUHOE 1
IIPOrpaMMHUPOBAHUE
10 AHanuTu4YecKue METobl pacuéra yria Mexay 1
MPSIMBIMU B MHOTOTPAaHHHUKAX
1 AHaIUTHYECKHE METO/bI pacuéra yria Mexay 1
IJIOCKOCTSIMU B MHOTOTPAHHHUKAX
12 dopMyiia pacCTOSIHUS OT TOYKH JI0 TUIOCKOCTH B 1
KOOpJUHaTax
13 HaxoxieHue pacCcTosSsHUN OT TOYKH 10 1

IJIOCKOCTH B KyOe




Haxoxnaenue paCCTOHHI/Iﬁ OT TOYKH OO

14 TUIOCKOCTH B MPaBUJILHON MUPaMHJIE

15 KonTtponbHas padora "AHanmurndeckas
reomerpus"”

16 CedeHUss MHOTOTPAaHHHUKOB: CTaHIAPTHHIE
MHOTOTPAHHUKH

17 Ceuenusi MHOTOTPAHHUKOB: METO/I CJIEJIOB

18 CedeHUsI MHOTOTPAaHHUKOB: CTaHAapPTHHIE
TUIOCKOCTH, TIEPECCUCHHS MPSIMBIX U TUIOCKOCTEH

19 [TapannensHbIe TPSMBIC U TUIOCKOCTH:
napasuieIbHbIe CEUCHUS

20 [TapannenbHble MPsIMbIE U TUIOCKOCTU: PAcUy&T
OTHOIIIEHUH

21 [TapamnenbHbIe TPSIMBIE U TUIOCKOCTH: YTJIBI
MEXTy CKPEIIHBAIOIIMMHUCS TPSIMBIMHU
[TeprnieH UKy pHBIE IPSIMbIE U TUIOCKOCTH:

29 CTaHJIAPTHBIE Maphl MEPIEHAUKYISIPHBIX
TUTOCKOCTEH U MPSIMBIX, CHMMETPUN
MHOTOTPaHHUKOB

93 [TeprieHIUKYyISPHBIE TIPSIMBIE U TUIOCKOCTH:
TeopeMa O TPeX MepHeHAUKYyIspax

24 [lepnieH UKy pHBIE MIPSIMbIE U TUIOCKOCTHU:
BBIUMCIICHUS JUIMH B MHOTOTPaHHUKAX
[ToBTOpEHME: TUIOIMIAAN MHOTOYTOJILHUKOB,

25 (bopMyIbl IS TII0IAIeH, COOOpaXkeHUs
nmoxoous
[ToBTOpEHME: TUIOIMIAAN MHOTOYTOJILHUKOB,

26 (bopMyITBI IS TUIOMIAACH, COOOpaKEHUs
noa00us
[ToBTOpEHMeE: MIIOIIAAN MHOTOYTOJIbHUKOB,

27 (bopMyITBI JIIS TUIOMIAACH, COOOpaKeHUs

nmoxoous




[Tnomaay ceyeHuit MHOTOTPAHHUKOB: TJIOMIAAN

28 MOBEPXHOCTEH, pa3pe3aHust Ha YacTH,
COOOpakeHHsI TI0T00MSI
[Tnomaay ceueHuii MHOTOTPaHHUKOB: TIJIOIIA TH

29 IIOBEPXHOCTEH, pa3pe3aHus Ha YacTH,
COO0OpakeHHs MOA00MS

30 KonTponbnas pabota "[loBTOpeHue:
MHOT'OI'PaHHHKH, CEYEHHS] MHOTOIPAaHHUKOB"

31 O6béM Tena. O0beM NPSAMOYTOJIBHOTO
napaiiesenumnena

39 3agaun 00 yBoeHHH Ky0a, 0 KBaapaType Kyoa;
0 TPUCEKLUH yIIIa

33 CrepeoMeTpuiecKre 3a1a4n, CBI3aHHBIE C
00BEMOM MPSAMOYTOJIBHOTO TapauIesIenueaa
[TpukiiagHble 3a7a4un, CBA3aHHBIE C

34 BBIYUCIICHUEM 00bEMA MPSMOYTOJILHOTO
napajjiesenumnena

35 O0BEM TPsAMOIi TPU3MBI

36 CrepeoMeTpuiecKre 3a1a4n, CBI3aHHBIE C
BBIYUCIICHUEM 00BbEMOB MPSMON MTPU3MBI

37 [TpukiiagHble 3a1a4un, CBA3aHHbIE C 00BEMOM
NPSMOU TIPU3MBI
Beruucnenue 00bEMOB TeJ ¢ TOMOILBIO

38 onpeaenéHroro uarerpaia. O0sEM HaKJIOHHOM
MIPU3MBI

39 Beruucnenne 00bEMOB TeJ ¢ TOMOILBIO
omnpenenéHHoro uHrerpana. O6bEM nupamubl

40 dopmyina 06béMa nupamuibl. OTHOIIEHKE
00BbEeMOB ITHPaMH/] C OOIIMM YTIIOM

41 ®opmyna 06béma nupamubl. OTHOIIEHHE

'b€MOB ITUPAMH]L LIUM YIJIOM

00beMO a c 00 0

42 CrepeoMeTpuiecKHe 3a1a4H, CBI3aHHBIC C

00bEMaMH HAKJIOHHOM NMPU3MBbI




CTepeOMeTpI/I‘-IeCKI/Ie 3a4a4u, CBA3aHHBIC C

43 R
00BEMaMH THPaMUJIBI

m [Tpuknagueie 3agaun mo Teme "OO0BEMBI Ten",
CBSI3aHHBIE C 00HEMOM HAKJIOHHOM MPU3MBI

45 [Tpuknanusie 3amaun o Teme "OOnEMBI TEN",
CBSI3aHHBIE C 00BEMOM MHUPAMUJIBI

16 [Ipumenenue o0bEMOB. Brruncnenue
PaCCTOSIHHSL 10 TIJIOCKOCTH

47 Konrponbnas padora "O6bEM MHOrorpanHuka"

48 [{unuHIprYecKas MoBEpXHOCTh, 00pa3yromue
LWIMHIPUYECKON TOBEPXHOCTH

49 Humuaap. [IpsMoi kpyroBoi HUIUMHAD.
[Lnomaas MOBEpXHOCTH LMJIMHAPA

50 Konuueckasi moBepXHOCTb, 00pa3yIoIiue
KOHMYECKOU rnmoBepxHocTu. Konyc

51 Ceuenue KOHyca IIIOCKOCThIO, MapauieIbHON
MJIOCKOCTH OCHOBAHUS

59 VYceuénnblil koHyc. M300pakeHne KOHYCOB U
YCEUEHHBIX KOHYCOB

53 [Tnomaab OOKOBOM MOBEPXHOCTH U MOJTHON
MOBEPXHOCTH KOHYCa

54 [Tmomaas 60KOBOI MOBEPXHOCTH U TTOTHOM
MOBEPXHOCTH KOHYyCa
CrepeomeTprueckue 3aa4uu Ha JOKa3aTelIbCTBO

55 Y BBIYHCIIEHUE, IOCTPOEHUEM CEUEHUI
HWIMHIpPA, KOHYyCa
CrepeomeTpryecKue 3a7a4u Ha IOKA3aTeIbCTBO

56 Y BBIYHCIICHUE, IOCTPOCHUEM CEUEHUI
HWIUHAPA, KOHyCa

57 [IpuknanHeie 3a1a4u, CBI3aHHbBIE C IIMIIMHIPOM

58 [Ipukiiagueie 3a1a4u, CBI3aHHBIC C [IIJIMHIPOM

59 Cdepa u map




[Tepeceuenue cdepsl U mapa ¢ MIOCKOCTHIO.

60 Kacanue mapa u cdeps! miockoctsio. Bua u
HM300paKeHHe mapa
[Tepeceuenne chepsl U mapa ¢ IWIOCKOCTHIO.

61 Kacanue mapa u cdepsl miockoctsio. Bua n
n300paXkeHue 1mapa

62 VYpaBHeHue cdepsl. [lnomans chepsl u eé
yacTeu

63 Cummerpust chepsl 1 miapa
CrepeomeTpuuecKkue 3aa4 Ha J0Ka3aTeIbCTBO

64 Y BBIUMCIICHUE, CBSI3aHHBIE CO cepoil u mapom,
MOCTPOEHUEM UX CEYEHUH MIIOCKOCThIO
CrepeomeTpuuecKkue 3aa4 Ha I0Ka3aTeIbCTBO

65 U BbIUMCIIEHUE, CBSI3aHHBIE cO cpepoil u mapom,
IMOCTPOCHUEM HUX CEYEHUN IIOCKOCTBIO

66 [TpukiiagHble 3a1a4um, CBA3aHHBIE CO Cheport U
1apoM
[ToBTOpEHME: OKPYKHOCTH Ha MJIOCKOCTH,

67 BBIYHMCIICHUSI B OKPY)KHOCTH, CTaH/IapTHBIC
noa00us

68 Paznuunble KOMOMHALMY TeN BpallleHUs U
MHOT'OI'PaHHHUKOB

69 3agaun no teme "Tena u MOBEPXHOCTH
BparnieHus"

70 3anaun o teMe "Tena U TOBEPXHOCTH
BpamieHus"

71 KonTtponbHas padota "Tena v MOBEpXHOCTH
BpaleHus "

79 O06béM mumuHapa. Teopema 00 00BEME PSIMOTO
LWIMHIpA

73 Beruucnenne 00bEMOB TeJ ¢ TOMOILBIO

onpenenéHHoro uHaTerpaia. O0bpEM KoHyca




74

[Tnomaayu 60KOBOM U MOTHOW MOBEPXHOCTH
KOHYyCa

75

CrepeoMeTpuiecKre 3a1a4n, CBI3aHHBIC C
BBIUMCIICHHEM 00BEMOB IIIIUHIPA, KOHYCa

76

[Tpuknanueie 3anaun 1o Teme "OOBEMBI U
IJTIONIAM TTOBEPXHOCTEHN Ten"

7

O0BéM mapa u mapoBoro cektopa. Teopema 00
00béme mapa. [lnomanp chepsr.
CrepeoMeTpuuecKre 3aa4u, CBI3aHHBIE C
BBIUKCIICHHEM 00BEMOB I1apa, IapoBOrO
CErMEHTAa U IIapOBOT0 CEKTOpa

78

[Tpukmagueie 3agaun o teme "OObEMBI TEN",
CBSI3aHHBIE C 00BEMOM I1apa U TUIOMIAIbI0
chepnl. COOTHOIICHHS MEXTY TIIOMIAIIMU
MOBEPXHOCTEH M 00bEMaMU TTOTIOOHBIX TEI

79

[Tomo6HbIe Tena B mpocTpaHcTBe. M3MeHeHue
00béma npu mogoouu. CrepeoMeTpuIecKue
3aJ]auu, CBSA3aHHbIE C BHIYUCICHHEM 00bEMOB
TeJ U IUIOAAEH TOBEPXHOCTEN

80

KonTponbnas pabota "Ilnomanym noBepXHOCTH U
00BEMBI KPYTIIBIX TET"

81

JBrxenus npoctpancTBa. OToOpaskeHHsI.
JBrxenus u paBeHCTBO Guryp. O0mme
CBOICTBA ABUKECHUMN

82

Buapl 1BukeHuid: napajsienbHbIN IEPEHOC,
LIEHTpaJIbHAsl CAMMETPHSI, 3epKaIbHast
CHMMETPHUSI, TOBOPOT BOKPYT MPSIMOM

83

[IpeobpazoBanus nogobus. [Ipsimas u chepa
Ditnepa

84

FGOMeTpI/I‘IeCKI/Ie 3aavy Ha IPUMCHCHUC
JBUXKCHUSA

85

Kontponbhas padota "BekTopsl B
npocTpaHcTse"




86

O6o06matomee nopropenue 11 nonsruii u
MeToJ0B Kypca reomerpun 10-11 kmaccos,
cucreMmatusanus 3Hannil: "[lapamensHOCTD
MPSIMBIX U TIJIOCKOCTEH B IIpOCTpaHcTBe"

87

Ob6o6maromee nosropenue 11 nmouaruit u
MeToJ0B Kypca reomerpun 10-11 kmnaccos,
cucTremMaTu3anus 3HaHui: "BekTopsl B
pocTpaHcTBe"

88

O6o6matoniee nosropenue 11 nonsaruii n
MeToJ10B Kypca reomerpun 10-11 kmnaccos,
cucTreMaTu3anus 3HaHui: "BekTopsl B
npocTpaHcTBe"

89

O6o6matoiiee nopropenue 11 nonsruii u
MeTo10B Kypca reomerpuu 10—-11 knaccos,
cucremMaTu3anus 3HaHui: "O0bem
MHOT'OTpaHHHKA"

90

O6o6maromee nopropenue 11 nonsruit u
MeTOJI0B Kypca reomerpuun 10—-11 knaccos,
cucremaTtu3anus 3Hanuii: "O0beM
MHOTOrpaHHHKA"

91

O6o6maromee nosropenue 11 moHaTuit u
MeTo/10B Kypca reomerpuu 10—11 knaccos,
cucreMartusanud 3Haguii: "Ilnomanu
MMOBEPXHOCTH U 00BEMBI KPYTJIbIX T

92

O6o6matomee nosropenue 11 nonsaruii u
MeToJ0B Kypca reomerpun 10-11 knaccos,
cucreMartusanud 3Haguii: "Ilmomanu
MOBEPXHOCTH U 00BEMBI KPYTJIbIX Ten"

93

Hrorosas KOHTPOJIbHAA pa60Ta

94

Hrorosas KOHTPOJIbHAA pa60Ta

95

[ToBTOpEeHME, 0000IIEHNE W CUCTEMaTH3AITHS
3HAaHUU




96

HcTopus pa3BUTHS CTEPEOMETPUM KaK HAyKH U
€€ poJIb B Pa3BUTUU COBPEMEHHBIX HHKEHEPHBIX
Y KOMITBIOTEPHBIX TEXHOJIOTHI

97

Hcropust pasBUTHS CTEPEOMETPUN KaK HAYKH U
€€ poJib B pa3BUTUU COBPEMEHHBIX HHKEHEPHBIX
U KOMIIBIOTEPHBIX TEXHOJIOTUI

98

HcTopus pa3BUTHS CTEPEOMETPUM KaK HAyKH U
e€ poJib B pa3BUTUU COBPEMEHHBIX HHKEHEPHBIX
Y KOMIIBIOTEPHBIX TEXHOJIOTUI

99

HCTOpI/ISI Pa3BUTHUA CTCPCOMETPUHN KAK HAYKU U
eé POJib B PA3BUTHU COBPCMCHHBIX MHKCHCPHBIX
U KOMIIBIOTCPHBIX TEXHOJIOT UM

100

Hcropust pasBUTHS CTEPEOMETPUN KaK HAYKH U
€€ poJib B Pa3BUTHHM COBPEMEHHBIX NHKEHEPHBIX
U KOMIIBIOTEPHBIX TEXHOJIOTHI

101

Hcropust pa3BUTHSA CTEPEOMETPUN KaK HAYKU U
e€ poJib B pa3BUTUU COBPEMEHHBIX HHKEHEPHBIX
1 KOMIIBIOTEPHBIX TEXHOJIOTUI

102

Hcropust pasBUTHS CTEPEOMETPUN KaK HAYKH H
€€ poJib B pa3BUTUU COBPEMEHHBIX HHKEHEPHBIX
Y KOMIIBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME

102




MPOBEPSEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJBbHOM IMTPOT'PAMMBbI

11 KJIACC
Kon N "
IIpoBepsieMble MpeIMeTHbIE Pe3y1bTAThl 0CBOEHHSI 0CHOBHOI 00pa3oBaTeIbHOI
HPOBEPHEMOTO NMPOrpaMMbl Cpe/IHero od1uero o0pa3oBaHus
pe3yJabTrara
6 I'eomerpust
OmnepupoBarh MOHATHIMHU: IHIUHIPUYECKAs MOBEPXHOCTh, 00pa3yIomne HMIMHAPUIECKON
6.1 MOBEPXHOCTH, LIUJIMHJIP, KOHWYECKasi IOBEPXHOCTh, 00pa3yIoINe KOHUYECKOH MTOBEPXHOCTH,
KOHYC, cheprdecKas IOBEpPXHOCTh
6.2 Pacnio3naBarth Tena BparieHus (IIUIUHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI MOJTyYEHUs Tell BpaIlleHus
6.4 Knaccuduimpopars B3auMHOE pacronoxeHue chepsl U MI0CKOCTH
6.5 OnepupoBarh MOHATHUAMU: IIAPOBOM CEIrMEHT, OCHOBAaHHE CErMEHTAa, BBICOTA CETMEHTa,
' IApPOBOM CJIOW, OCHOBAHHE IIAPOBOIO CJIOS, BBICOTA IIAPOBOTO CJI0SI, IIAPOBOM CEKTOP
6.6 Bbruucnate 00bEMBI M IJIOLIAAM MOBEPXHOCTEH TN BpAlLICHHUs, T€OMETPUUYECKUX Tel C
' pUMeHeHneM Gpopmyi
6.7 OmnepupoBarh MOHSATHSIMH: MHOTOTPaHHUK, BIIMCAHHBII B Cepy U OMMUCAHHBINA OKOJIO CHEpHI,
' cdepa, BIMCaHHAs B MHOTOTPAaHHUK HJIM TEJIO BPAIICHUS
6.8 BBIUUCIIATE COOTHOMIEHHUS MEXTy TUIOINAISIMU TTOBEPXHOCTEH M 00bEMaMHU MOIOOHBIX TeJ
6.9 N3o06paxkaTh wu3ydaemble (UIYpPbl OT PYKM M C INPUMEHEHHEM IPOCTBIX UYEPTEKHBIX
' HHCTPYMEHTOB
6.10 BbInonHATE (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX QUTYp: BHUA
' CBEpXY, COOKY, CHU3Y; CTPOUTH CEYCHUS TEJ BPAICHHS
6.11 W3BnekaTb, MHTEPIPETUPOBATh U IMPeoOpa3oBbIBaTh MH(OPMAIMIO O MPOCTPAHCTBEHHBIX
' reoMeTpuyYecKuX GUrypax, MpeacTaBICHHYIO Ha YepTekax U pPUCYHKAX
[MpumensTh reomMeTpuueckue (aKTBl Ui PEHICHUS CTEPEOMETPHYECKHMX  3ajad,
6.12 MIPEIOIaralolX HECKOJIBKO IIAaroB PEIIeHHs, €CIIA YCIOBHS MPUMEHEHHUS 3a]JaHbl B SIBHOU
dopme
6.13 OnepupoBaTh NOHATHEM: BEKTOP B IPOCTPAHCTBE
6.14 BbInonHATE AEHCTBUSA CII0KEHUSI BEKTOPOB, BEIYUTAHUS BEKTOPOB U YMHOXEHHUS BEKTOpa Ha
' YHCII0, OOBSICHATh, KAKIMH CBOWCTBAMU OHU 00JIaato0T
6.15 [TpuMeHATH MpaBUIIO MapajiesIenuesa Npu CI0KEHUH BEKTOPOB
OnepupoBaTh NOHATUSMH: JI€KAapTOBBI KOOPIUHATHI B IPOCTPAHCTBE, BEKTOP, MOJIYIb
6.16 BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPJIUHATHI BEKTOPA, IOl MEXAY BEKTOPAMH, CKAJIIPHOE
MIPOM3BE/ICHIE BEKTOPOB, KOJUIMHEAPHBIE M KOMIUTAHAPHBIE BEKTOPHI
6.17 Haxoauth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOpa Ha YHCIIO, YIOJ MEXIY BEKTOpaMH,
' CKaJIIPHOE TIPOU3BENICHHUE, PACKIIaIbIBATH BEKTOP 1O ABYM HEKOJUTMHEAPHBIM BEKTOPaM
6.18 3agaBaTh MIOCKOCTh YPaBHEHUEM B IEKapTOBOI cucTeMe KOOPAMHAT
6.19 Pemate mpocreiiiye reoMeTpuuecKue 3aJa4d Ha NPUMEHEHUE BEKTOPHO-KOOPIMHATHOIO

METOoda




6.20

Pemarr 3amaud Ha J0Ka3aTeJIbCTBO MATEMAaTHUYCCKUMX OTHOIICHUM M HaXO0XXJACHHE
TreOMCTPUUCCKUX BCIIMYUH I10 06pa3uaM WX aJIrOpUuTMaM, MNpUMCHSA HU3BECTHBIC MCTOIBI
IIpu pCHICHUHN CTAHAAPTHBIX MATEMATHYCCKUX 3aaa4d

6.21

[IpuMeHATh NpOCTEMIIME NPOTPaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHMKAIlMOHHBIE
CUCTEMBI IIPU PELLICHUN CTEPEOMETPUUYECKUX 3a1a4

6.22

[IpuBomuTh TpHMEpPHl MAaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B TMPUPOAE U KU3HH,
pacro3HaBaTh MPOsBIECHUE 3aKOHOB T€OMETPUH B HCKYCCTBE

6.23

[IpuMeHsTh NOSyYeHHbIE 3HAHUS Ha MPaAKTUKE: aHAJIM3UpPOBAaTh pealbHbIE CHUTYyallUd U
IPUMEHATh U3yYEHHBbIE TIOHATUS B IIPOLIECCE IIOMCKA PELIEHUS MaTeMaTH4eCKU
copMyIUpOBaHHOH MPOOGIEMBI, MOAEIMPOBATH peallbHbIE CUTYAIlMU Ha sI3bIKE T€OMETPHUH,
UCCIIE0BATh TIOCTPOECHHBIE MOJIEIH € UCIIOIb30BAaHUEM I'€OMETPUUYECKUX ITOHITHI U TEOPEM,
anmapata aiureOppl, pemiatb NpaKTHYECKHWE 3a/ladyM, CBSI3aHHbIE C HaXOXIACHHUEM
reOMETPUYECKUX BETUYUH




IMPOBEPAEMBIE DJIEMEHTbBI COAEPKAHUSA

11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA
6 I'eomerpus
[{unuHapuyeckas MoBEpXHOCTb, 00pa3yIoUIie HWINHIPUYECKON TOBEPXHOCTH, OCh IUIMHIPUYECKOM
6.1 noBepxHocTH. L{unuuap: ocHoBaHMs 1 OOKOBas MOBEPXHOCTh, 00pa3yomias U 0Ch, IIIONIA b OOKOBOM
Y TIOJTHOM MOBEPXHOCTH
Konunueckasi moBepxHocTh, 00pa3yromine KOHUUECKON MOBEPXHOCTH, OCh U BEpIIMHA KOHHYECKOM
6.2 noBepxHocTH. KoHyc: ocHOBaHMe W BepllrHa, 00pa3yromias U OCh, IUIOMIAhr OOKOBOM M IOJIHOM
MMOBEPXHOCTH. Y CEUEHHBINA KOHYC: 00pa3yIollire U BHICOTA, OCHOBAHUS U OOKOBasi IOBEPXHOCTh
6.3 Ccepa u map: ueHTp, paauyc, AMaMeTp, IJIONab MOBEPXHOCTU ceprl. BzanmHoe pacnonoxkeHue
cdepbl U MI0CKOCTH, KacaTelbHas INIOCKOCTh K cdepe, Moaas chepbl
6.4 N306paxenue Ten BpalleHus Ha TUIOCKOCTH. Pa3BEépTka MIMHpa U KOHYCa
6.5 KomOuHanuu ten BpaieHus ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, OTTMCAHHBIA OKOJI0 cepsl, chepa,
BIIMCaHHAsi B MHOTOTPAaHHUK, WM TEJIO BPAIICHUS
6.6 [Tonsitue 06 o6wéMe. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME MPSAMOYTOIHLHOTO
' napajieNnenunena u cueAcTBus u3 He€. O0bEM mumHIpa, Konyca. O0BEM mapa u mwiomaas cheps
6.7 [TonoGHble Tenma B mpocTpaHcTBe. COOTHOUICHUS MEXIy IUIOIIAASMU TMOBEPXHOCTEH, 00bEMaMu
' HOIO0OHBIX TEN
6.8 Ceuenust nmnuHApa (HmapajuleIbHO M HEPHEHIUKYISIPHO OCH), CEYeHMs KOHyca (IapajliesibHOe
' OCHOBAHHIO U MPOXOAIIEE Yepe3 BEpUINHY), CEUEHUS 1apa
BekTop Ha muiockocTu U B pocTpaHcTBe. CliojKeHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHUE BEKTOpa
6.9 Ha yucio. PaznokeHue BekTopa no TpéM HEKOMIUIaHApHBIM BekTopaM. [IpaBuino napannenenunesa.
Pemienue 3a1au, CBsI3aHHBIX C IPUMEHEHHEM MIPABUIT IEHCTBUI C BEKTOpaMU
[IpsimoyronbHas cuctema koopauHaT B poctpancTBe. Koopaunate! BekTopa. [IpocTeiiue 3anaun B
6.10 KOOpJIuHaTax. YTosl Mex1y BekTopamu. CKalsipHOE NMpOU3BEACHUE BEKTOPOB. BbluncieHune yrios
' MEX1y IPSAMBIMHU U IJIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBII METO/ P PELUICHUH T€OMETPUYECKUX
3aj1a4




INPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHON IMTPOI'PAMMBI CPEJTHEI'O OBIIIEIO OBPA3OBAHUA

Kon
NpoBEpPsAEMOro
TpeOOBaAHMS

IIpoBepsieMble TPeOOBaHNS K NPeIMETHBIM Pe3yJIbTATAM OCBOEHHSI OCHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 001ero o0pa3oBaHus

Bnanenne Meromamu  J0Ka3aTeNbCTB, QJITOPUTMaMM  pELIEHUS  3ajJad; yMEHHe
(bopMynIupoBaTh U ONEPUPOBATH MOHATUSAMU: ONPEAEICHUE, AKCUOMa, TEOPEMA, CIIEACTBUE,
CBOWCTBO, NPHU3HAK, JOKA3aTeIbCTBO, PABHOCUJIbHBIE (DOPMYIMPOBKH; NPUMEHATH HX;
yMeHHe (OpPMYIHpPOBATh OOpaTHOE W MPOTHBOIOJIOXKHOE YTBEPXKICHHE, IPHBOIUTH
NpUMEPHl U KOHTPIPUMEPHI, UCTIOJIF30BaTh METO]T MATEMATHIECKON HHIYKITUH, POBOANTH
JIOKa3aTeNIbHbIE PACCYXACHUS IPU PELICHUH 3a/1a4, OLIEHUBATh JIOTMUYECKYIO IIPAaBUIIBHOCTD
paccyXAeHui; yMEHHE ONePHPOBATh MOHATUSMHU: MHOXKECTBO, TIOJAMHOKECTBO, OIEPAIIH
HaJl MHOXXECTBAMH; YMEHHE HCIIOJIB30BaTh TEOPETUKO-MHOXKECTBEHHBI armapat Jis
OTIHCAHMS PEATHHBIX MPOIIECCOB U SBJICHUN U TIPU PEUICHUH 337ad, B TOM YHCIIE U3 APYTHX
y4eOHBIX MPEIMETOB; YMEHHUE ONEpUPOBATh MOHATUSAMU: Ipad, CBSI3HBIM rpad, Aepeso,
UK, Tpad Ha IUIOCKOCTH; YMEHHE 33/1aBaTh U ONUCHIBATH I'pa(bl pa3IMUHBIMU CIIOCOOAMU;

UCIIOJIb30BaTh Tpadbl MpH perIeHnH 3a1a4y

YMeHue onepupoBaTh HMOHATHSAMM: HaTypalbHOE YUCIIO, LIEJI0€ YUCIIO, CTENEHb C LENIbIM
[I0Ka3aTesleM, KOPEHb HATypallbHOM CTENEHH, CTENEHb C palMOHAIbHBIM II0KA3aTElEM,
CTEleHb C JCHCTBUTEIBHBIM IOKa3aTeneM, Jiorapudm 4uciaa, CUHYC, KOCHHYC U TaHT€HC
IIPOU3BOJIBHOTO YHCJIA, OCTATOK IO MOJIYNI0, PAlMOHAIbHOE YHCIO, HPPALMOHAIBHOE
YHCII0, MHOKECTBA HATYPAIbHBIX, LIEJIbIX, PAMOHAIBHBIX, A€HCTBUTEIBHBIX YHUCEN; YMEHUE
UCII0JIb30BaTh IPU3HAKH A€TUMOCTH, HAMMEHBIINNA OO JeuTeNnb 1 HauMeHblee o01ee
KpaTHOe, airoputM EBKkinia ©npu pemieHud 3a1ad; 3HAKOMCTBO C Pa3IUYHBIMU
MO3UIMOHHBIMH CHCTEMaMH CUHUCJICHHS; YMEHHE BBIINOJHATH BBIYMCICHUE 3HAUEHUH U
npeoOpa3oBaHus BBIPAKEHUN CO CTENEHSMU U JIorapumamu, MpeoOpazoBaHUsl APOOHO-
palMOHANBHBIX BBIPAKEHUH; yYMEHHE OIEpUPOBaTh IMOHATHAMHU: IOCIEI0BATEIBHOCTD,
apudMeTndeckas INpOrpeccHs, TeoMeTpuueckas Iporpeccusi, 0eCKOHEYHO YObIBAIOIas
reoMeTpUdecKas IpOrpeccHs; yMEHHME 3a/aBaTh I10CIEA0BAaTEIbHOCTH, B TOM 4YHCIE C
MIOMOIIIBI0 PEKYPPEHTHBIX (OPMYII; yYMEHHE OIEPHPOBATH IOHATHAMHU: KOMIUICKCHOE
YHCII0, CONPSKEHHBIE KOMIUIEKCHBIE YMCIA, MOAYJb M apryMEHT KOMIUIEKCHOIO YHCIa,
dopma 3amMcH KOMIUIGKCHBIX YHCeld (TeOMETpHYecKas, TPUTOHOMETpUYECKas |
anreOpanyeckas); yMeTb HPOHM3BOJIUTH apU(PMETHUYECKHE JEHCTBUS C KOMIUIEKCHBIMH
qyciIaMH; IPUBOAUTH IPHUMEPBI HCIOJb30BAHUS KOMIUIEKCHBIX YHCEN; ONEpUpPOBATh
HNOHATHAMM: MaTpuma 2x2 u 3X3, ompenenurenb MaTpUlbl, F€OMETPUYECKUN CMBICI

OMIPCACIIUTCIIA

YMeHue onepupoBaTh MOHATUSIMHU: palMOHAIIbHBIE, MppAlMOHANIbHBIE, MOKa3aTeIbHBbIE,
CTENEeHHbIEe, JorapupMuUUecKre, TPUTOHOMETPUUECKHE YpaBHEHHUS M HEPAaBEHCTBA, HX

CUCTEMbI; YMCHHUEC OINICPUPOBATH IIOHATHAMU: TOKIACCTBO, TOXKICCTBEHHOC npeo6pasoBaHHe,




YpaBHCHUEC, HCPABCHCTBO, CUCTEMA ypaBHeHPIfI 1 HCPABCHCTB, paABHOCUJIbHOCTb ypaBHeHPIfI,
HCPABCHCTB U CUCTCM; YMCHHUC PCIIATh YpaBHCHUS, HCPABCHCTBA U CUCTCMbI C IIOMOIILIO
Pa3INYHBIX HpI/IéMOB; peuiatk YpaBHCHHUSA, HCPABCHCTBA W CHUCTEMbI C IIapaMCTPOM;
MNPUMCHATH YPAaBHCHU, HCPABCHCTBA, UX CUCTEMBI JJIsA PCIICHHUA MAaTEMATUYCCKUX 3a/lad U

3a/1a4 U3 Pa3IMIHBIX 001aCTe HAYKU U PeaTbHON KU3HHU

VYMeHue onepupoBaTh HNOHATHAMM: (DYHKIMSA, YETHOCTh (YHKLUH, MEPHUOIUYHOCTh
(GYHKIIMH, OrpaHUYEHHOCTb (YHKIIMM, MOHOTOHHOCTb (DYHKLHH, 3KCTpeMyM (yHKIHUH,
HauOoJbllIee U HaUMEHbIIIee 3HaUeHUs! (PYHKIIMU HA IPOMEXKYTKE, HEeNlpephIBHAs QyHKIUS,
acUMITOTHI Tpaduka PyHKINHU, TIepBast U BTOpas MPOU3BOIHAS (DYHKIMH, T€OMETPUUECKHMA
U (pU3MYEeCKUid CMBICT TPOM3BOJHOM, NMEPBOOOpa3Hasi, ONpeACIEHHBI HHTErpall; yMEHHE
HAXOJUTh ACUMITOTHI rpaduka (YHKIUH; YMEHHE BBIYHUCIATH IMPOU3BOJIHBIE CYMMBI,
IIPOU3BENICHUS], YACTHOTO M KOMIO3UIMK (PYHKIMM, HAXOIUTh YpaBHEHHE KacaTeIbHOW K
rpaguky QyHKIMM; YMEHHE HAXOAUTh NPOM3BOJHBIC JIEMEHTApHBIX (YHKUMN; yMEHHE
UCIIOJIb30BaTh MPOM3BOJHYIO JUIS MCCIIEAOBaHMA (DYyHKUIMH, HAXOAWTh HAWOOJIbIIUE H
HaVMEHbIIME 3HaueHWs (DYHKIMA; CTPOUTH TpaUKH MHOTOWIEHOB C MCIOJIb30BaHUEM
anmapaTa MaTEMaTHYECKOI'O aHajiu3a; [PUMEHATh I[POU3BOAHYIO JUISI HAXOXICHUSA
HaWJIy4Illero peleHuss B HNPUKIAAHBIX, B TOM YHUCIE COLMAIbHO-?KOHOMHUYECKUX MU
¢bu3nuecKuX 3ajadax; HaXOAWUTh IUIOIIAAM U O00BEMBI (PUIYp C IOMOIILIO HHTErpaja;
IPUBOIUTH MPUMEPBI MATEMAaTHYECKOT'O MOJIEITUPOBAHNUS C IIOMOLIbIO U depeHIInaTbHBIX

YpaBHEHHI

YMeHue onepupoBaTh MOHATHIMU: Tpaduk (GyHKIUH, oOpaTHas (YHKIUS, KOMIO3HUITUS
GbyHKIIUH, nWHEWHas QYHKOWA, KBaapatuyHas (yHKOWSA, paluoHaIbHAs —(QYHKIUA,
cTeneHHast (pyHKIMs, TpUTOHOMETpUYeckne (DYHKIMH, OOpaTHBIE TPUTOHOMETPHYECKHE
byHKIMK, TOKa3aTenpHas W Jorapudmuyeckas (QyHKIHH; yMEHHE CTPOUTH TpaduKu
M3YYEHHBIX (YHKIIMH, BBIMOIHATH MpeoOpazoBaHus TpapuKoB (QYHKIMHA, HCIOIb30BaTh
rpagUKH JUIS WU3Y4EHHs MPOIECCOB M 3aBUCHUMOCTEH, MpHU pEIIeHHH 3agad M3 JPYTHX
y4eOHBIX MPEIMETOB U 3a/1a4 M3 PEalTbHOI KU3HH; BBIpaXaTb (OpMyJIaMH 3aBUCHMOCTH
MEXIY BEIMYMHAMHU; HCIOJIB30BaTh CBOMCTBA W rpaduku (QYHKOMHA U1 peleHus
ypaBHEHUH, HEPABEHCTB M 3a/1a4 C MapaMeTpaMu; H300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH

MHOXKECTBa pCIJ_IeHI/Iﬁ ypaBHeHPIfI, HCPABCHCTB U UX CUCTCM

YMmenue peuiaTth TCKCTOBBIC 3ala4v PA3HbLIX TUIIOB (B TOM YHCJIC HAa NPOUCHTHI, HOJHU U
4aCTH, Ha JIBUKCHHC, pa60Ty, CTOUMOCTb TOBApOB MU YCIYI, HAJIOI'H, 3aJa4u U3 obnacTu
YHIpaBJICHUA JIMYHBIMHA U CeMEHHBIMH (bl/IHaHCEIMI/I); COCTAaBJIATH BbIPAKCHUA, YPABHCHUA,
HCPABCHCTBA U HUX CHUCTEMBI 110 YCIIOBUIO 3aJa4H, HUCCICAOBATH IIOJIYUCHHOC PCHICHHUC U
OLICHUBATh HpaB)IOHOI[O6HOCTI) PE3YIbTATOB, YMCHUEC MOJACIINPOBATE PCAJIbHBIC CUTyallun
Ha A3BIKC MAaTCMAaTUKH,; COCTABJIATH BbIPAXKCHHUA, YPaBHCHHA, HCPABCHCTBA U UX CUCTCMEI 110
YCJIOBUIO 3aJadyv, HCCICAOBATh ITOCTPOCHHBIC MOJCIHM C HMCIOJb30BAHHUEM allllapara

anreOpbl, THTEPIPETUPOBATH MOJIY4EHHBIH pe3ylbTaT

YMeHue ornepupoBaTh MOHATUSMHU: cpelHee apudMeTHdecKoe, MeauaHa, HauOOJbIIee U

HaUMCHBIICC 3HAYCHUA, pasMax, AUCIICPCUA, CTAHAAPTHOC OTKIIOHCHHUEC YU CIIOBOI'O Ha60pa;




yYMEHHE H3BIIEKaTh, HHTEPIPETUPOBATh MH(OPMALIMIO, MPEJCTABIECHHYI0 B TaOnuuax, Ha
quarpammax, rpadukax, OTpaKalollyl0 CBOMCTBA pEalbHbIX IPOLIECCOB U SIBJICHMIA;
OpeACTaBIsATh MH(GOpMAIMIO C TOMOLIBI0 TaONMMIl W JUarpamMM; HCCIeIO0BaTh
CTaTUCTUYECKHE JaHHble, B TOM 4YHUCIE C MPUMEHEHHEM TIpapHuueckKux METOJOB U
AJIEKTPOHHBIX CPEJCTB; Tpa(uUecKy UCCIEI0BaTh COBMECTHBIEC HAOIIONEHUS C MOMOIIBIO

JlrarpamMM pacCerBaHMS U JTUHEUHOU perpeccuu

YMeHue onepupoBaTh MOHATUAMU: CIYyYalHbIN ONBIT U C1y4ailHOe COOBITHE, BEPOSTHOCTD
CIIy4allHOTO COOBITHS; YMEHUE BBIYUCIATH BEPOATHOCTH C UCIHOJIb30BaHUEM IpaUUECKUX
METO/IOB; MPUMEHSATH (OPMYJIIbI CJIOKEHUS U YMHOKEHHUS BEPOSITHOCTEH, OpMYITy MOITHOMN
BEpOSTHOCTH, (Gopmyny bepuymmu, komOuHatopHble (akTbl M (HOPMYIBI; OLIEHMBATH
BEPOSITHOCTU peasIbHBIX COOBITHIT; yMEHUE OTIEPUPOBATH MOHATHAMU: CIy4aifHast BEIMYUHA,
paclpenesieHue BEPOATHOCTEW, MATEMAaTUYECKOE OKHUIAHME, IAUCIIEPCHS U CTaHAApTHOE
OTKJIOHEHUE CITy4ailHOM BeTMYMHbI, QYHKIIUU pacrpeieNeHus U INIOTHOCTH PaBHOMEPHOTO,
[IOKA3aTeJIbHOIO U HOPMAJIBHOIO pAaclpeieIeHUid; YMEHHE HCIOIb30BaTh CBOMCTBa
W3YYEHHBIX paCHpeleNIeHUH I pelleHus 3ajad; 3HAKOMCTBO C IIOHATHUAMM: 3aKOH
OOJIBIIMX YMCENI, METOJbl BHIOOPOYHBIX MCCIEAOBAHUM;, yMEHHE HPUBOIUTH IMPHUMEpPHI
IPOSIBJIEHUS 3aKOHA OOJIBIIMX YMCENl B MPUPOAHBIX M OOIECTBEHHBIX SIBICHUSX; YMEHUE
OIEpUPOBaTh IOHATUSAMHU: COYETAHHE, IIEPECTAHOBKA, YHCIO COYETAHHUM, YHCIIO
HepecTaHoBOK; OuHOM HbloTOHA; yMmMeHHe mpUMEHSATb KOMOHMHATOpHblE (aKThl MU
pacCcyKAeHUs A pEUIeHMs 3a]ay; OLIEHWBAaTb BEPOSITHOCTH pPEATbHBIX COOBITHI;

COCTaBJISITh BEPOSTHOCTHYIO MOJIENIb U UHTEPIIPETUPOBATD MOTYUYECHHBIN pe3ynbTar

YMeHue onepupoBarh MOHATUSAMU: TOYKA, MPsAMas, IUIOCKOCTb, IPOCTPAHCTBO, OTPE3OK,
Jqy4d, BEJIWYMHA yIva, IUIOCKUA YroJl, JBYTPaHHBIA YroJ, TPEXTPAHHBIM  Yrodi,
CKpeLMBAOIIMECd MNpsAMbIC, NAPAUICIBHOCTh W IEPHEHIAUKYIAPHOCTh NPSIMBIX U
IJIOCKOCTEW, YroJI MEXKIY MPSAMBIMH, YIOJ MEXIY HPSIMOM M INIOCKOCTBIO, YTOJI MEXIY
IUIOCKOCTSIMHU, PACCTOSSHUE OT TOYKU JO IUIOCKOCTH, PACCTOSHUE MEXAY IMPSIMBIMU,
pPacCTOsAHME MEXAY IUIOCKOCTSAMH; YMEHUE UCIOJIb30BaTh IIPU PELICHUM 3a/1a4 U3Y4CHHBIC
(bakTBl U TeopeMbl TUIAHUMETPHUU; YMEHHUE OLIEHHBATH pa3Mephl 0ObEKTOB OKPYKAIOIIETO
MHpa; CTPOUTb MAaTEMaTHYECKHE MOJECIHA C IOMOIUBK) T€OMETPUUYECKUX IOHATUU U

BCJIMYMH, PCIIATh CBA3AaHHBIC C HUMU IMPAKTUYCCKUC 3ada9U
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YMeHue omepupoBaTh MOHATUAMHU: TUIOMIATL (QUTYpPBI, 00BEM (PUTYpBI, MHOTOTPAHHUK,
MPaBWJIBHBI MHOTOTPAHHUK, CEYEHHWE MHOTOIpaHHUKaA, KyO, Mapajulefienumesa, npusma,
nupaMuaa, Gurypa u MOBEPXHOCTh BpAILICHMS, HUIMHIAP, KOHYC, map, cdepa, Miomaib
cdepbl, MIOMAAb MOBEPXHOCTH MUPAMUIBI, MPHU3MBL, KOHYyca, IWIMHIpPA, 00BEM Kyoa,
IPSIMOYTOJILHOTO MapalieNienuIeaa, NUpaMHJIbl, MPU3MBblL, IWIMHIpPA, KOHyca, Iapa,
pa3BEpTKa MOBEPXHOCTH, CEUEHHUSI KOHYCA U LIJIMHAPA, apajliebHbIE OCU WX OCHOBAHMUIO,
CeueHue IIapa, IJIOCKOCTh, Kacamomiascs cheppl, UWIMHIpA, KOHyca,; YMEHHE CTPOHUTH
CCUEHHWE MHOTOrpaHHUKA, U300pakaTb MHOTOIPAaHHUKH, (GUTYpl U IOBEPXHOCTHU
BpallleHUsl, UX CEYEHHs, B TOM YHUCIE C IOMOUIbIO JJIEKTPOHHBIX CPEACTB; yMEHHE

NPUMEHSTh CBOWCTBA T'€OMETPUYECKHX (UTyp, CaMOCTOSTENHHO (OPMYITHPOBATH




onpeJiesieHHsT U3y4aeMbIX (UIyp, BBIIBUraTh TUIOTE3bl O CBOICTBaX M MpH3HAKaX
reoMeTpudeckux Quryp, oOOCHOBBIBaTb WM OINPOBEpraTb HUX; YMEHHE IPOBOAUTH
KjJaccupukanuio  (GUryp 1Mo pasIUYHBIM < IpPU3HAKaM, BBINOJHATH HEOOXOJUMbIE

JOIOJTHUTECIBbHBIC ITOCTPOCHUA
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VYMeHue onepupoBarh MOHATHAMHU: IBH)KEHUE B MPOCTPAHCTBE, MapajuleIbHBIA MEPEHOC,
CUMMETpUsl Ha IUIOCKOCTH M B MPOCTPAHCTBE, MOBOPOT, NpeoOpa3oBaHHE NOA0OUS,
1o100HbIe (PUTYpBI; YMEHUE PAClIO3HABATh PaBHBbIE U MOJ0OHBIE (PUTYPHI, B TOM UYHUCIIE B
IPUPOJIE, HCKYCCTBE, ApXUTEKTYpE; HCII0JIb30BaTh TIE€OMETPUUYECKHE OTHOIICHUS IpHU
pelIeHUN 33/1a4; HaXOJUTh N€OMETPUUYECKHE BEIMYMHBI (AJIMHA, YToJl, IUIOMIAaab, 00BEM)
OpU PEUICHUH 3a/1ad U3 JIPYruX y4eOHBIX MPEIMETOB M W3 PEAIbHOM >KM3HM; YMEHHE
BBIYUCIISATh TEOMETPHUYECKHE BEIMYUHBI (IJIMHA, YroJ, IUIOIAAb, OO0BEM, IUIOIMIAMb
MIOBEPXHOCTH), HCIIOJIb3YSl HM3y4eHHbIE (POPMYITBI M METOABL, B TOM YHCIE: IUIOMIAIb
MOBEPXHOCTU IMUPAMUABL, IMPU3MBI, KOHYCa, LWJIMHAPA, IUIOMAab chepbl; 00bEM Kyba,
IIPSIMOYTOJIbHOTO MapaJuleenuIiea, IMpaMUIbl, IPU3MBL, LIWIMH]PA, KOHYCA, 1apa; yMEHHUE

HAXOJIUTh OTHOIIIEHHE 00BEMOB MOAOOHBIX (UTYD
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YMeHue ornepupoBaTh TOHATHSMH: TMPSMOYrOJibHAas CHCTEMa KOOPJWHAT, BEKTOP,
KOOpPJIMHATHI TOYKH, KOOPJIMHATHl BEKTOpa, CyMMa BEKTOPOB, NMPOU3BEACHUE BEKTOpa Ha
YHCIIO, pAa3lokKEHHEe BeKTopa Mo 0asucy, CKalsipHOe NPOU3BENCHUE, BEKTOPHOE
MPOU3BEJCHUE, Yrojd MEXKAY BEKTOpaMH; YMEHHE HWCIOJIb30BaTh BEKTOPHBIA U
KOOPJMHATHBI METOJ /Il PEIICHUs TeOMETPHUYECKUX 3aJad W 3a7ad JAPYTUX YIEOHBIX

MIPEIMETOB
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YMenne BI)I6I/IpaTI) HOI[XOI[?IHII/Iﬁ MCTOJ JId pCHICHUA 3ada4dd, IMOHMMAHUC 3HAYUMOCTU
MAaTCMAaTUKU B U3YUYCHHU NPUPOAHBIX U O6HI€CTB€HHI)IX mponcccoB u ﬂBHeHHﬁ; YMCHUC
pacino3HaBaTb IMPOABICHHEC 3aKOHOB MAaTEMATHUKH B HCKYCCTBC, YMCHHC IIPUBOJUTH

IIPUMEPBI MATEMAaTUYECKUX OTKPBITUIM POCCUIUCKON U MUPOBOM MaTEMaTU4YECKOU HAYKH




IHEPEYEHbB 9JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA EI'D 10O MATEMATHUKE

Kon IIpoBepsieMblii 3J1IEMEHT COJAEPKAHUSA
1 Yucia U BEIYMCIICHUS

1.1 Hatypanbzbie u nensle uncna. [TpusHaky JeTUMOCTH LENbIX YHCET

12 Pammonanehple  uncna. OOBIKHOBEHHBIE M JICCATUYHBIE JpOOM, TPOLEHTHI, OECKOHEYHBIE
' MIePUOANYECKUE APOOHU

13 ApudpmeTruecknii KOpeHb HaTypaldbHOH cTeneHH. JleficTBUA C apuPMETHYECKUMH KOPHSIMHU
' HAaTypaJbHOM CTEIECHU

1.4 Crenenb ¢ 1enbIM mokasareneM. CTeneHb ¢ pallMoHaIbHBIM MoKa3areneM. CBONCTBa CTENEHU

15 CuHyc, KOCUHYC ¥ TaHI€HC YHCJIOBOIO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHI'€HC YUCIIOBOT'O
' aprymMeHra

1.6 Jlorapudm uncna. JlecaTHaHbIC U HATYpATbHBIE JIOTAPUPMBI

17 JleiicTBuTenbHbIE yHchaa. ApudmMeTHuecKkue Oomepanuu ¢ JCHCTBUTEIbHBIMH  YHCIAMH.
' [TpuGnuxEHHbBIC BEIYUCICHUS, IPABUIIA OKPYIJICHUS, IPUKHUIKA U OLICHKA PEe3yJIbTaTa BHIYMCICHUH

1.8 [IpeobOpazoBanue BEIpaKCHUN

1.9 KowmriekcHbie uncna
2 VpaBHEHUS U HEPABEHCTBA

2.1 [ensle u 1poOHO-pallMOHANIbHBIE YPaBHEHUS

2.2 HppannonansHble ypaBHEHUS

2.3 TpuroHomMeTpru4ecKre ypaBHEHUS

2.4 [Toxa3zaTenbHble U JOrapupMUUIECKUe ypaBHEHUS

2.5 Lemnbie u ApoOHO-paIioHATEHBIC HEPABEHCTBA

2.6 HppanmoHanbHble HEPaBEHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapupMUIecKre HepaBEeHCTBA

2.8 Tpuronomerpuieckre HepaBeHCTBA

2.9 CucteMbl U COBOKYITHOCTU YPaBHEHUI U HEPaBEHCTB

2.10 VYpaBHEeHUs, HEPAaBEHCTBA U CUCTEMBI C TapaMeTpamMH

2.11 Marpuiia CUCTEMBI JTMHEHHBIX YpaBHEHUI. OnpeneauTenb MaTpUIIbI
3 OyHKIMU U Tpaduku

31 Oynkiyst, ciocoos! 3aganus Gynkuuu. ['paduk ¢pynkuuun. Bzaumuao oOparasie pyHkuuu. YETHbBIE U
' HeuétHble Qyakyu. [lepuonnyeckue GyHKINU

Ob6nacte ompeneneHuss W MHOXKeCTBO 3HaueHW ¢yHkumu. Hymm Qynkmun. Ilpomexyrkn
3.2 3HAKONOCTOSIHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (PYHKIIMH. MakCUMyMBbl 1 MUHUMYMBI ()YHKITHH.
Haunbonpiiee 1 HanMeHblee 3HaYeHUE (PYHKITUH HA TIPOMEXKYTKE
33 CrenenHast GyHKIMS ¢ HaTypaJbHBIM M IeNbIM moka3ateneM. EE cBoiictBa u rpaduk. CBoiicTBa u

rpaduk KOpHsS N-0¥ CTEIeHU




3.4

Tpuronomerpuyeckue QyHKIIMU, UX CBOMCTBA U rpapuKu

3.5 [Toxa3zaTtenbHas u norapudmuueckas GyHKINU, X CBOHCTBA U rpaduku

3.6 Touku pa3zpsiBa. AcuMNTOTh rpadukoB GpyHKIMi. CBONCTBAa (PYHKIUI, HENPEPHIBHBIX HA OTPE3Ke

3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS TTOCIEI0BATEIBLHOCTEH

3.8 ApugmeTtrueckas 1 reomeTpuueckas nporpeccu. @opmyiia CI0KHBIX POLEHTOB
4 Hauana matremaTnueckoro aHaausa

4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoHbIE 371€MEHTAPHBIX (PYHKIIMHA

49 [IpuMeHeHre NPOU3BOAHON K HMCCIEAOBAHMIO (DYHKIMI HAa MOHOTOHHOCTh M 3KCTPEMYMBI.
' Haxoxxaenue HanOOIbIIEro 1 HAMMEHBIIETO 3HAYeHUS (PYHKIIUU Ha OTPE3KE

4.3 [TepBoobpaznas. UnTerpan
5 MHoxecTBa M JIOTUKA

5.1 MHoxecTBO, onepanuu HajJ MHOKecTBaMHU. [lnarpammel Ditnepa — Benna

5.2 Jloruka
6 BeposiTHOCTh U cTaTUCTHKA

6.1 OmnwucarenpHasi CTaTUCTUKA

6.2 BepositHOCTD

6.3 Kombunaropuka
7 Teomerpust

7.1 @urypsl Ha INIOCKOCTH

7.2 [IpsiMble U TIIOCKOCTH B POCTPAHCTBE

7.3 MHororpaHHuKu

7.4 Tena u MOBEPXHOCTH BpAILEHHS

7.5 KoopauHatsl 1 BEKTOPBI







