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INOACHUTEJIbBHAS 3AIINCKA

[eomerpust sBIsIeTCS OAHUM W3 0a30BBIX KypCOB Ha YPOBHE CpEIHEro OOIIero
o0pa3oBaHus, TaKk Kak 00ecreunBaeT BO3MOXKHOCTh H3Y4YCHUS AUCLIUILUINH €CTECTBEHHO-HAyYHOU
HAINpPaBJICHHOCTH W HPEAMETOB T'yMaHHTAapHOTO LUKIA. [IOCKONBKY JIOTHYECKOEe MBIIUICHHE,
dopmupyeMoe TpH HM3YYCHUU OOYYAIOIIMMUCS TOHSATHHHBIX OCHOB TI'€OMETpUH, TpHU
JIOKa3aTeIbCTBE TEOPEM M IIOCTPOCHUH IETOYKU JIOTMYECKUX YTBEPXKICHUN NpPU PELICHUH
TFeOMETPUYECKUX 3a/1a4, YMEHHE BBIIBUTATh W ONPOBEPraTh TUIIOTE3bl HEMOCPEACTBEHHO
UCTIONIB3YIOTCS IIPU PEIIEHUH 33/1a4 €CTECTBEHHO-HAYYHOT'O LUKJIA, B YaCTHOCTU (H3MYECKUX
3ajad.

Llens ocBoeHust mporpaMmsl yaeOHOro Kypca «I'eomerpus» Ha yriayOn€HHOM ypoOBHE —
pasBUTHE WHIMBHIYaJIbHBIX CIIOCOOHOCTEH OOy4aromMXCsl TPU H3YYECHHUH TE€OMETPUH, Kak
COCTaBJISIOLICH NpenMeTHOH obmactn «MartemaTnka M WHpOpPMaTHKa» depe3 olecredeHue
BO3MOXXHOCTH TPUOOPETEHHsI M HUCIOJIb30BaHUS Oosiee TIyOOKMX TeOMETPUYECKHX 3HAHUU U
JCUCTBHUN, CIEHU(PHUYHBIX T'€OMETPUH, U HEOOXOAMMBIX JUIS YCIIEIIHOTO MPO(ecCHOHATHLHOTO
00pa3oBaHusl, CBI3aHHOTO C HCIOIb30BAaHUEM MAaTEMaTHKH.

[IpuopuTeTHBIMU 337a4aMu Kypca T€OMETPHH Ha YrITyOJIEHHOM YpOBHE, PAaCIIUPSIOIINMHE
U YCHJIMBAIOIIMMU Kypc 0a30BOTO YPOBHS, SIBIISIFOTCS:

pacIIMpeHue MPpeICTaBIeHUs O TEOMETPUHU KaK YaCTH MHUPOBOM KYJIBTYPHI U (POPMUPOBAHKE
OCO3HAHMSI B3aUMOCBSI3U T€OMETPUH C OKPY>KAIOLTIM MUPOM;

dopMupoBaHHE TPEICTABICHUS O IPOCTPAHCTBEHHBIX (UIypaX KakK O BaKHEHIINX
MaTeMaTHYECKUX MOJIEIISIX, TO3BOJISIONINX ONMUCHIBATH U M3Y4aTh Pa3HbIC BICHHUS OKPYKAFOIIETO
MUpa, 3HaHUE MOHATUHHOIO anmnapara 1o paszeny «CrepeoMeTpus» ydeOHOro Kypca reOMeTpUH;

¢dbopMHpoBaHUE YMEHHS BIaJIETh OCHOBHBIMH IOHSTHSMH O IIPOCTPAHCTBEHHBIX (PUTypax U
UX OCHOBHBIMH CBOICTBaMH, 3HAaHUE TeopeM, (GOpPMYyJI W YMEHHE HUX NPHMEHSTH, YMEHHS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIEC CIIOCOOBI PEIICHHUS 3a/ay;

dopMupoBaHHE YMEHHsS paclio3HaBaTh HAa YepTekax, MOJCNSIX U B PEAITbHOM MHpE
MHOTOTPaHHHKH U TeJla BpaIlleH!Us, KOHCTPYHPOBATh T€OMETPUIECKHIE MOJICITH;

dopMHupoBaHHE  TOHUMAHUSA  BO3MOXHOCTM  AKCHOMAaTHYECKOTO  IOCTPOEHUS
MaTeMaTHYECKUX TEOpHui, (HopMUpOBaHHE MOHMMAHHUS POJIM AKCHOMATHKH TPH TPOBEICHUH
pacCyKIeHUN;

dopMupoBaHHE YMEHHs BIAJ€Th METOJAMH JIOKA3aTEIbCTB W AITOPHUTMOB pEIICHHUS,
YMEHUS MX TPHUMEHATb, MPOBOJUTH JOKa3aTelbHbIE pPACCYXKIEHUS B XOJE pELIeHUs
CTEpEOMETPUYECKHX 337a4 M 3aJad C TPaKTUYECKHM COJepKaHueM, (OpMHpPOBaHUE
OpeACTaBIeHUss O HEOOXOAMMOCTH JI0Ka3aTeIbCTB NpU OOOCHOBAaHMM MaTeMaTHYECKUX
YTBEPKICHHUIA U POJIM aKCHOMATHUKH B TIPOBEICHUH JISTYKTHBHBIX PACCYXKICHUH;

pa3sBUTHE M COBEPIICHCTBOBAHHE WHTEJUIEKTYaJbHBIX U TBOPYECKHX CIOCOOHOCTEH
00yJaromuxcsi, MO3HABATEIILHOW aKTUBHOCTH, WCCIIEAOBATEILCKUX YMEHHH, KPHUTHUYHOCTH
MBILIIEHHS], UHTepeCca K U3y4EHHUIO T€OMEeTPUH;

dopmupoBaHne (HYHKIHMOHAIBHOW TPAaMOTHOCTH, PEJIEBAHTHOW T€OMETPUH: yMEHHS
pacrio3HaBaThb MPOSBICHHUS T€OMETPUYECKUX MOHATHI, 00bEKTOB M 3aKOHOMEPHOCTEH B peabHbBIX
KMU3HCHHBIX CHUTYyallUsAX ¥ TIPU U3YYCHHH JPYTUX y4eOHBIX TIPEAMETOB, TPOSBICHHS
3aBHCUMOCTEHl M 3aKOHOMEPHOCTEH, MOJEIMPOBAHUS PEAIbHBIX CHUTyalluid, HCCIeI0BaHUA
MOCTPOCHHBIX MOJIeNei, MHTepIPETAIlMX OTYISHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEP>KaTEeNIbHBIMU JIMHUAMH yueOHoro Kypca «I'eomerpus» B 10—11 kmaccax
ABISTIOTCS: «IIpsIMBIe M TIIIOCKOCTH B MPOCTPAHCTBE», «MHOrorpaHHukn», «Tema BparmeHus»,
«BeKTOopbI 1 KOOPAUHATHI B IPOCTPAHCTBEY, «J{BUKEHHS B IPOCTPAHCTBE.

CdopmynmnpoBannoe Bo ®I'OC COO TpeboBaHHE «yMETh ONEPUPOBATH MOHATHIMI,
peNeBaHTHBIMU T€OMETPUU Ha YriayOnéHHOM ypoBHe oOyuenus B 10—11 kmaccax, OTHOCHTCS KO
BCEM COJIepXKATeIbHBIM JIMHUSAM y4eOHOTro Kypca, a (OpPMHpPOBAaHUE JIOTMYECKHX YMEHHUH
pacripeniesisieTcst He TOJIBKO MO CoJIepKaTeIbHBIM JIMHUSAM, HO U 110 rojiaM o0yueHus. CopepxkaHue



00pa3zoBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3ysibTaraM OCcBOeHHUs1 DenepanbHON paboueii
IPOTPaMMBI, pacrpeieIEHHBIM 110 TofaM 00y4YeHUs!, CTPYKTYPUPOBAHO TAKMM 00pa3oM, YTOOBI KO
BCEM OCHOBHBIM, IPUHITUIIHAIBHBIM BOIIPOCaM OOy4aroUIHecs 0Opaliaiinch HEOJAHOKPATHO. DTO
MO3BOJISIET ~ OPraHU30BaTh  OBJIAJCHHWE T'COMETPUYECKUMH TOHATHUSMH U HABBIKAMH
MIOCJICIOBATEIFHO ¥ IMOCTYIATENbHO, ¢ COOJIOJICHUEM TMPHHIINIA TPEEMCTBEHHOCTH, a HOBBIC
3HAHUS BKIIIOYATh B OOIIYIO CUCTEMY T'€OMETPHUECKUX MPEACTABICHUI 00yJaroInuXCsl, paCIIUpPSs
U yrayousis e€, 00pa3ys pOYHbIC MHOYKECTBEHHBIC CBSI3H.

[Tepexox K U3y4eHHUIO T€OMETPUH Ha YrIIyOJIEHHOM YPOBHE ITO3BOJISIET:

co3math ycnoBus i quddepeHnranud  OOydeHUs, MOCTPOCHHS WHIWBUIYAIbHBIX
0o0pa3oBaTeNbHBIX  MpOrpaMM, O00eCHeunTh yrIIyOJNEHHOE U3yuyeHHE TEeOMETPHHM  Kak
COCTaBJIAIONICH YyUeOHOTO mpeamMeTa «MaremaTukay;,

MOJArOTOBUTH OOYUYAIOMIMXCS K MPOJOJDKCHUI0 M3YyYCHHsI MaTeMaTHKU ¢ Y4ETOM BbIOOpa
Oynymeir npodeccuu, obecrieunBasi TPEEMCTBEHHOCTh MEXIy OOMUM M TPOo(ecCHOHATbHBIM
0o0pa3zoBaHHEM.

Ha uzyuenue yueOHoro kypca «I'eomeTpusi» Ha yriryOJaEHHOM ypoBHe oTBoauTcs 204 vaca:
B 10 ximacce — 102 gaca (3 gaca B Heneno), B 11 kitacce — 102 vaca (3 yaca B Henemio).



COJAEP)KAHUE OBYYEHUA
10 KUIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHCcTBoO. [loHATne
00 aKCHOMaTHYECKOM MOCTPOECHUU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPHUH U CIIEJICTBUS U3 HUX.

B3anMHOe pacnosioeHue NpsIMbIX B IIPOCTPAHCTBE: NIEPECEKAIOIIMECS, NTapaJlIeIbHbIE U
cKkpemuBaromuecs npsamele. [Ipuznaku ckpemyBaronmxcs npsameix. [lapamienbHOCTh NPAMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IApaJUICIIbHBIE IIPSMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTh TPEX
NpSIMBIX, [ApaJUIeJIbHOCTh NOpsAMOM U IIockocTH. [lapamiensHoe U IEHTpaJbHOE
NPOEKTHPOBaHUE, n3oopakeHue ¢puryp. OCHOBHBIE CBOMCTBA MApaICIbHOTO MPOSKTUPOBAHHMSL.
N3ob6paxenue ¢Guryp B mapauieabHOM MPOEKIUU. YTJIbI C COHANPABIEHHBIMH CTOPOHAMH, YTOJ
MEXIYy NPSAMBIMH B IIPOCTPAaHCTBE. IlapajuieIbHOCTB IIJIOCKOCTEH: NMapajuleIbHbIE IIIOCKOCTH,
CBOICTBa MapaielbHbIX IUIOCKOCTeH. [IpocTeiimme npocTpanCcTBEHHBIE (PUTYpPhI HAa TUIOCKOCTH:
TETpa’aAp, NapaJICNIEeNUIE], TIOCTPOCHUE CEYEHU M.

[lepneHAUKYISIpHOCTh OPSAMOM M IJIOCKOCTH:  MEPHIEHJUKYJISpHBIE MpsIMbIE B
IIPOCTPAHCTBE, IPSMBbIE IAPAJUICIBHBIE M IEPHEHIUKYISIPHBIE K IIOCKOCTH, IPU3HAK
NEePHEHANKYIISIPHOCTH IPSIMOM U INIOCKOCTH, TEOPEMA O MPSAMOM NEPHEHAUKYIISPHOMN TIOCKOCTH.
OproroHanbHOe NpoekTupoBaHue. llepneHAuKyasp W HaAKJIOHHBIE: PacCTOSHUE OT TOYKU J0
IUIOCKOCTH, PAacCTOSHUE OT NPSIMOM A0 TUIOCKOCTH, NpOEKUUs (GUTypbl Ha IIOCKOCTb.
IlepneHquKyISIPHOCTD TUIOCKOCTEH: IIPU3HAK MIEPIEHIUKYISIPHOCTH IBYX ILUIOCKocTer. Teopema
0 TPEX NEPHEHAUKYIIAPaX.

VYTIuibl B IPOCTPAHCTBE: YIOJl MEXAY MPSMOM U IUIOCKOCTBIO, IBYTPAHHBINA YTOJ1, IMHEWHBIN
yroa JBYIpaHHOrO yrija. TpéXxrpaHHblii M MHOrorpaHHble yribl. CBOWCTBa IJIOCKHUX YIJIOB
MHOrorpatHtoro yria. CBONCTBa IJIOCKMX U JBYTPaHHBIX YIJIOB TPEXTPAHHOIO yria. Teopembl
KOCHHYCOB M CUHYCOB ISl TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKHu

Buapl MHOrOrpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. [Ipusma: nN-yrosapHas npusma, npsamas
U HakJIOHHas NpuU3Mbl, OOKOBass W TIOJNHAs TOBEPXHOCTh Mpu3Mbl. llapannenenunen,
IPSIMOYTOJIBHBIN Napajulelienunes] W ero cpoicTBa. KpaTuaiimme NoyTM Ha IOBEPXHOCTH
MHoOTOrpanHuka. Teopema Oiinepa. [IpoctpanctBennas teopema I[ludaropa. Ilupammma: n-
yrojibHasi NUpaMuia, NpaBuibHasg U yceu€HHast nmupamuabl. CBoiicTBa pédep u OOKOBBIX TpaHei
NIpaBUIBHON nNupamubl. [IpaBuiibHBIE MHOTOTpAaHHUKH: IPAaBHIIbHAs NpPHU3Ma M IpaBUIbHAs
nupamu/a, NpaBuiIbHas TpeyrojabHas NUpaMKia U IPaBUIIbHBINA TeTpadp, ky0. Ilpeacrasienue o
IIPaBUJIbHBIX MHOTOTPaHHUKAX: OKTadp, JOJEKadIp U UKOCAIP.

Beruucnenue 31eMeHTOB MHOTOTPaHHUKOB: p&Opa, AuaroHanu, yrisl. [Tnomans 0oxoBoit
MOBEPXHOCTH U MOJHOM MOBEPXHOCTHU MPSAMOM MPU3MBI, IUIOIIA/(b OCHOBaHM, TeOpeMa 0 OOKOBOM
MOBEPXHOCTU MpsiMOI mpu3Msbl. [lnomiane G0KOBOI MOBEPXHOCTH U MOBEPXHOCTH MPaBUIIbHON
MApaMUJIbl, TEOpPEMA O IUIOIAAN YCEUYEHHON TUPaMUIBbI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPAaBUIBHBIX MHOI'OTPAHHUKOB.
CummeTpuss B IPaBUIBHOM MHOTOTPAaHHUKE: CHMMETpHUS MapajUIeNIeNUNeNd, CUMMETPHUS
MpaBUJIbHBIX TPU3M, CHMMETPUS MPABUILHON TUPAMUIbI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

IloHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAINPABIICHHBIE W IPOTHBOINOJOKHO HaIlpaBIEHHbIE BEKTOpbL. PaBeHCTBO
BEKTOpPOB. [IeHCTBUsA C BEKTOpAaMHU: CIIOKEHUE M BBIUUTAHHE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHOKEHUE BEKTOpa Ha 4K ciio. CBOMCTBA CIIOXKEHHS BEKTOPOB. CBOMCTBA YMHOKEHUS
BEKTOpa Ha 4Kci1o. [TonsaTHe KoMIuIaHapHbIe BEKTOPHI. [ Ipr3HaK KOMIIIIaHAPHOCTH TPEX BEKTOPOB.
IIpaBuno mapamenenunena. TeopemMa O pas3IoKEHHH BEKTOpA IO TPEM HEKOMIUIAHAPHBIM
BekTopaM. IIpsimoyronbHas cuctema koopauHaT B npoctpaHcTBe. Koopaunats! Bekropa. CBA3b



MEXy KOOpJUHATaMH BEKTOpa M KOOpAMHATaMU TOYEK. YTOJI MEeXIy Bekropamu. CKansipHOe
MPOU3BEJIEHNE BEKTOPOB.
11 KUIIACC

Tesa BpameHus

[ToHATHS: UWIMHApPUYECKAsh IOBEPXHOCTb, KOHUYECKas IOBEPXHOCTh, cepuueckas
IIOBEPXHOCTh, 00pa3yrolIMe NOBEpXHOCTEN. Tena BpallieHus: UMINHIP, KOHYC, yCe4EHHBINA KOHYC,
cdepa, map. B3anmuoe pacronoxxenue chepbl U MIOCKOCTH, KacaTelabHas IIIOCKOCTh K cdepe.
N300pakeHue Tes BpallleHHsl Ha TI0ockocTH. Pa3BépTka uninmuHapa u konyca. Cummerpust chepbl
U 11apa.

O06BEM. OcHOBHBIE CcBOWCTBA 00BEMOB Ten. Teopema 00 00BEME MNPSAMOYTOIHHOTO
napajuienenunesna u ciueactsus u3 He€. OOBEM NpsIMOM M HAKJIOHHOM NPU3MBI, LMIMHAPA,
nupamMuibl 1 KoHyca. O0bEM 1mapa 1 apoBOro CErMEeHTa.

KomOunanmu Tten BpamieHuss ¥ MHOTOTrpaHHUKOB. llpu3Ma, BIucCaHHas B LWJIMHAP,
onucaHHas okojio LwiuHApa. [lepeceuenue cdeprl u mapa ¢ miockoctero. Kacanue mapa u
cdepsl II0CKOCThI0. [IoHsATHE MHOTOTpaHHHKA, OTIMCAHHOTO OKOJIO cepsl, chepsl, BIMCAaHHOU B
MHOT'OI'PaHHMK MJIM TEJIO BpAILlEHHS.

[Tnomanp MOBEPXHOCTH LMWJIMHIpPA, KOHYycCa, Iuiomanas cepsl u e€ dactei. [lomobdue B
npoctpadctBe. OtTHomeHue 00BbEMOB, IUIOMAAEH IOBEPXHOCTEH MOAOOHBIX  (Uryp.
[IpeoOpazoBanue mnonodOus, romorerus. PemieHue 3amad Ha IUIOCKOCTH C HCIOJB30BaHUEM
CTEPEOMETPUYECKUX METOJIOB.

[ToctpoeHne ceyeHMI MHOTOTPAaHHUMKOB W TEJI BpAIICHUSA: CEUYEHUs LWIMHApA
(mapayuiebHO W TMEPIEHAMKYISIPHO OCH), CEYEHHUs KOoHyca (mapajjiesibHble OCHOBAaHHIO U
IPOXOJAIINE Yepe3 BEPIIMHY), CEYEHMsI 11apa, METOJbl ITOCTPOCHUS CEYEHMM: METOJ CJEJOB,
METO/i BHYTPEHHET 0 IPOEKTUPOBAHUS, METO/]] IIEPEHOCA CEKYILEH MI0CKOCTH.

BeKkTopbl M KOOPAMHATHI B POCTPAHCTBE

Bekrops! B npoctpancTse. Onepauuu Hajl BEKTopaMH. BekTopHOE yMHOXKEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOro yMHOeHHs. [IpsimoyronbHas cucreMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoxxenue BekTopa no 6asucy. KoopaiuHaTHO-BEKTOPHBIM MeTON MpH
peLIeHNH TeOMEeTPUUYECKUX 3a/1ay.

JIBH2KeHHS B IIPOCTPAHCTBE

JBwxkenuss mpoctpanctBa. OtoOpakenus. JIBmxeHus u paBeHCTBO ¢uryp. OO6mme
CBOWCTBa JABWKEHMH. BuIpl NBMKEHUI: mapaniienbHbId MEpeHOC, LEHTpalbHAs CUMMETpPHS,
3epKajibHasi CHMMETpHsI, TOBOPOT BOKPYT npsiMoil. IIpeoOpazoBanus nogodus. [Ipsmas u chepa
Oiinepa.



IIVTAHUPYEMBIE PE3YJbTATDI OCBOEHUA YYEBHOI'O KYPCA
«"EOMETPUS» (YI'JIYBJIEHHBIX YPOBEHbB) HA YPOBHE CPEJHEI'O OBLIIEI'O
OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpa:xxnanckoe BoCIMTAHHE:

c()OPMUPOBAHHOCTh TPAKIAHCKOW MMO3UIUU  OOYYArOIIeToCsl KaK AaKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHMCKOrO OOIIECTBA, MPEACTABICHUE O MaTEMaTHMUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHH, MPOIEAYyp TPakJaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI U APYroe), yMEHHE B3aWMOJEHCTBOBATh C COLMAIBHBIMM HWHCTHUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAUYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OPMHPOBAHHOCTh POCCUHCKOM TPaKJaHCKON MICHTUYHOCTH, YBOKEHUS K MPOILIIOMY U
HACTOSIIIEMY POCCHMCKOM MaTeMaTHUKH, IEHHOCTHOE OTHOILIEHHUE K JOCTHIKEHUSIM POCCHUHCKHX
MaT€MaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTHKEHUN B
JIPYTUX HayKax, TEXHOJIOTHUAX, cepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEHl  pOCCHUHCKOro  Haponaa, c(HOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, STHUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTHUYECKUM IPUMEHEHUEM
JOCTH>KCHUI HAyKHM U AESTENbHOCTbIO YYEHOI'O, OCO3HAHHE JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOMUYMBOTO OYAYIIETO;

4) acTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIFOUast ICTETUKY MATEMAaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1ay, PEIICHUN, PaCCYKICHHI, BOCIPUUMYHBOCTh K MAaTEMAaTHUYECKHUM AacleKTam
pa3JIMYHBIX BUJIOB UCKYCCTBA,

5) puzuveckoe BocnuTaHue:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MAaTEMAaTHUYECKUE 3HAHUSI B UHTEPECAX 370POBOTO
u Oe3omacHOro obpasa >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, peryisipHas Gpu3ndyeckas akTUBHOCTB),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTENBHON JAEITETHHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTh K TPYIly, OCO3HAHHE IIEHHOCTH TPYI0Jt00Us, UHTEpEC K pa3iuuHbIM cepam
MpoECCUOHAIBHON AESTEIIBHOCTH, CBS3aHHBIM C MAaTEMAaTUKOW U €€ MPUIOKEHUSIMH, YMEHUE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccur U peaTu3oBHIBATH COOCTBEHHBIS
JKU3HEHHBIC TUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTH4YeCKOMY OO0Opa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOTMYECKOe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTDh  JKOJIOTMUECKOW KYyJIbTYpbl, TOHHUMAHWE BIUSHUS COLUAIBHO-
HSKOHOMHUYECKHUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HAHUE
100aTBHOTO XapaKTepa YKOJIOTHIECKUX MPOOIIeM, OpUEHTAITNS Ha TPUMEHEHHE MaTeMaTHYECKIX
3HAHMI JJIs1 pEIIeHUs 3a7a4 B 00J1aCTH OKpY>KaoIIel cpebl, IITaHUPOBAHUE TOCTYITKOB U OIEHKU
UX BO3MOXKHBIX TTOCJICJICTBUM JIJISi OKPYXKAIOIIEH CPEJIbl;

8) neHHOCTH HAYYHOI0 IO3HAHMA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHOW MPAKTHUKH, TOHMMaHHWE MAaTeMaTH4YeCKOW HayKH Kak chepsl
YEJIOBEUECKOW NESITEIIbHOCTH, ITANoB €€ Pa3BUTHS W 3HAYUMOCTHU ISl PA3BUTHSI ITUBUIIU3AIINH,
OBJIQJICHHE SI3BIKOM MATEMaTHUKUA U MaTeMaTH4YEeCKON KyJIbTYpOil KaK CpeICTBOM MO3HAHUS MUPA,
TOTOBHOCTb OCYIIECTBJISITH MPOSKTHYIO U MCCIIEIOBATEIBCKYIO EATEIbHOCTh HHANBUAYAIBHO U
B IpYIIIIE.



METAINPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTebHBbIE YHUBeEPCAJIbHbIE YUeOHbIe 1eiCTBUS

Ba3oBrble JJornueckue aeiicTBu:

BBISBIISITh M XapaKTEPU30BaTh CYLIECTBEHHBIC MPHU3HAKH MAaTEMAaTUYECKHX OOBEKTOB,
MOHSTHUM, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH OMPEICNICHUs IOHSITHIA,
YCTAaHABJIMBATh CYIIECTBEHHBIH NpPHU3HAK KJIACCH(HUKAIMKA, OCHOBAHUS Ui 0000OUIeHHA U
CpaBHEHUs, KPUTEPUU IIPOBOJMMOIO aHAJIN3A;

BOCIIPHHUMATh, (OPMYJIHPOBATH W MPeoOpa3OBHIBATH CYKICHHS: YTBEPIUTEIbHBIE U
OTpHULaTeNIbHbIC, EAMHIYHbIC, YACTHBIE U 00IKE, YCIOBHBIE,

BBISBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M INPOTHBOpEUYUs B (akTax,
JMaHHBIX, HAOMIONEHUSIX U  YTBEPXKICHHUSX, TMpeasiaraTb KPUTEPUU Ui BBIABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JienaTh BBIBOJBI C HMCIOJIb30BAHUEM 3aKOHOB JIOTHMKH, AEAYKTHUBHBIX M WHAYKTHBHBIX
YMO3aKJII0YEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

MIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTeIbCTBA MATEMAaTUIECKUX YTBEPKACHUH (TIPSAMBIE U OT
MPOTUBHOTO), BBICTPAUBATh APTyMEHTAIMIO, MPUBOAUTH TPUMEPHl H  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXACHHSI U BHIBOJIBI;

BBIOMPATH CIIOCOO perieHus yaeOHOH 3a1aun (CpaBHUBATH HECKOJIBKO BAPHAHTOB PELICHHUS,
BbIOMpaTh HanboIee MOAXOASAIIUN C YIETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHUEB).

ba3oBble nccienoBarebckme 1eiCTBUA:

HCIOJIb30BaTh BOIMPOCHI KaK MCCIIEN0BATENLCKUI HHCTPYMEHT MO3HaHUA, (OPMYyIUPOBAThH
BOTIPOCHI, (DUKCHUPYIOIINE NPOTHBOpEYHE, NpoOJeMy, YCTaHABIMBATH HCKOMOE M JAaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIUIO, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO  CIUIAHUPOBAHHBIA  SKCIIEPUMEHT, MCCIEIAOBAHHUE IO
YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTHUYeCKOro OOBEKTa, SBIICHHUS, MPOIIECCA, BBIIBICHUIO
3aBUCUMOCTEN MEXy 00bEeKTaMu, SIBJICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENIbHO (hOpMYyIUpPOBaTh 000OIIEHNS U BBIBOJIBI 110 pe3yabTaTaM MPOBEIEHHOTO
HaOJII0/IEHUs, UCCIIEI0OBaHMS, OLIEHUBATh JOCTOBEPHOCTH MOJIYUEHHBIX PE3Y/IbTaTOB, BHIBOJAOB U
0000I1IEeHHI;

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BbIIBUTaTh MPEIOI0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Pabora ¢ undpopmanmeii:

BBISBJIATH JeUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI OTBETA Ha BOMPOC U IS
pelIeHus 3a/1a4H;

BbIOMpaTh HMHGOPMALMI0O W3 HMCTOYHHUKOB pA3MYHBIX THUIOB, AaHAJIU3UPOBATH,
CUCTEMATU3UPOBAaTh W MHTEPHPETUPOBATH MH(POpPMALMIO pa3IMYHBIX BHJIOB U  (QOpM
MPE/ICTABIICHHUS;

CTPYKTYpUPOBATh HH(POPMAIIHIO, IPEJICTABIATH €€ B pa3IMUHbIX (JopMax, MIUTFOCTPUPOBATH
rpaduvecKku;

OLICHUBAaTh HAAE&KHOCTh HMHGOPMAIMM 1O CAMOCTOATENBHO  CHOPMYITHPOBAHHBIM
KPUTEPUSIM.

KoMmyHnKaTHBHBIE yHUBEpPCAJIbHbIE Y4eOHbIe /1eliCTBUSA

Oo01enue:

BOCIIPUHUMATh U (OPMYITUPOBATH CYXKACHHUS B COOTBETCTBHM C YCIOBUSMHU W IENISMU
06HleHI/I$I, SCHO, TOYHO, FpaMOTHO BI)Ipa)KaTB CBOHO TO‘—IKy 3peHI/I$I B yCTHBIX U IINUCBMCHHBIX
TEKCTaxX, 1aBaTh MOSICHEHUS 110 X0y PEILICHUs 3a/1a4i, KOMMEHTUPOBATH OJYYEHHBIN PE3yJIbTaT;

B X0J/I¢ OOCYXXJEHHUs 3aJaBaTh BOIPOCH MO CYIIECTBY 00CYXAAaeMOW TEMBbI, MPOOIEMBI,
pemraeMoi 3aJaud, BbICKA3bIBAaTh WJIEH, HAICJICHHbIE HA MOMCK PEIICHMs, COMOCTAaBJISATh CBOU



CYXICHHS C CYXICHHSIMHU APYIMX YYaCTHHKOB JMANOra, OOHapYKUBAaTh Pa3indue M CXOJCTBO
NO3HLIKH, B KOPPEKTHOU popme (HOopMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKECHHUS;

IPE/ICTABIATh PE3YIbTAaThl PELICHUS 33/a4d, HKCIEPHMEHTa, HCCIEIOBAaHMS, IPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (POPMAT BBICTYIUICHHUS C YIETOM 3aj1au MPE3EHTALNU U OCOOEHHOCTEN
ayUTOPHU.

PeryasiTuBHbIe YHHBEpPCcAJbHbIE YUeOHbIE 1eliCTBHS

Camoopranu3zanusi:

COCTaBJIAITh IUIAH, QJITOPUTM pELICHHUS 3a7aud, BbIOMpaTh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOIINXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH
BapHaHTHI pEUICHUH ¢ y4€TOM HOBOM MH(OPMALIUY.

CaMOKOHTPOJIb, IMOIHOHAIbLHBIH HHTEJLIEKT:

BJIQ/IETh HaBBIKAMH [MO3HABATEIBHON pedIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JEHCTBUN
U MBICIUTENBHBIX TIPOIECCOB, WX pPE3ylIbTaTOB, BIAACTh CIOCO0aMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpOIlecca U pe3ysIbTaTa PEelIeHUs MaTeMaTHUeCKOH 3aauu;

MPEIBUICTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh TMpPH PENICHHH 3a/1a4d, BHOCHUTH
KOPPEKTUBBI B JICATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, JNaHHBIX, HAIJIEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJTHOCTEH;

OILICHUBATh COOTBETCTBUE PE3YJIbTaTa EJIU U YCIOBUSIM, OOBSCHATH MIPUYHHBI TOCTHKEHUS
WIH HEIOCTMIKCHUS PEe3yJbTAaTOB JCSATCIBLHOCTH, HAXOIUTh OIIMOKY, J1aBaTh OIEHKY
IpPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1€SITeJIbHOCTD:

MOHUMATh M MCMOJIb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHOW PaOOTHI MpH
pemieHnH y4YeOHBIX 3a31ad, NPUHUMATh IIeJIb COBMECTHOH JESTEeIhHOCTH, IUIAHUPOBATH
OpraHHU3aII0 COBMECTHON paboThl, pacmpenenarTh BUABI padoT, TOTOBapHBAaThCs, OOCYKIATh
MIpoILIeCC U Pe3ybTaT paboThl, 00001IaTh MHEHUSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B IPYNMHOBBIX (opMax paboThl (0O0CykaeHHS, OOMEH MHEHUN, «MO3TOBBIC
IITYPMBD) ¥ HHBIE), BBITOJHITH CBOO YaCTh PA0OTHI U KOOPIMHUPOBATH CBOU JCHCTBHS C APYTUMHU
YJleHaMH KOMaH[Ibl, OLIEHHWBAaTh Ka4eCTBO CBOETO BKJIaJa B OOLIUIN MPOIYKT MO KPUTEPUSM,
c(hOpMYJIMPOBAHHBIM YYACTHHKAMU B3aUMOJICHCTBHS.

IMPEAMETHBIE PE3YJIBTATHBI

K xoniy 10 kiacca o0ydaromuiicss HayquTCs:

e CcBOOOJHO ONEPUPOBATH OCHOBHBIMH IOHATHSIMHU CTEPEOMETPUH TIPH PEIICHUH 33134 U
IPOBEIEHUN MaTEMAaTUYECKUX PACCYKICHU;

® [PUMEHATh AKCHOMBI CTEPEOMETPUU U CJIEJICTBUS U3 HHUX IpU pELICHUU
TeOMETPUYECKUX 3a]1aY;

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

e CcBOOOJHO ONEPUPOBATH MOHATHUSIMH, CBSI3aHHBIMH C YTJIaMH B MPOCTPAHCTBE: MEXKIY
NOPSMBIMU B IPOCTPAHCTBE, MEXKY MPSIMOM U MJIOCKOCTHIO;

e cBOOOJIHO ONEPHPOBATH MOHATHIMM, CBI3aHHBIMH C MHOTOI'paHHUKAMU;

e CcBOOOJHO pacro3HaBaTb OCHOBHBIE BHJIbI MHOI'OIPAaHHHKOB (TpuU3Ma, NUpaMuia,
NPSIMOYTOJIBHBIN Mapaienenumnen, Kyo);

e Kiaccu(UIUpPOBATh MHOTOTPAHHUKH, BEIOMPAst OCHOBAHUS ISl KITACCHU(UKAIIAH;

e CBOOOIHO ONEPUPOBATH TMOHITHSIMH, CBSI3AaHHBIMH C CEYEHHEM MHOTOTPAHHUKOB
IJIOCKOCTBIO;

e  BBINOJHATH NapaJIeNIbHOE, IIEHTPAIbHOE U OPTOrOHAJIbHOE MTPOEKTUPOBaHKUE (HUTYp Ha
IUIOCKOCTB, BBITIOJIHATH N300paXkeHUs (hUryp Ha MIOCKOCTH;



CTPOUTH CEUYCHUS MHOTOTPAHHUKOB Pa3IMYHBIMU METOJAMU, BBITIOIHATEH (BRIHOCHBIC)
TUTOCKHE YePTEKH U3 PUCYHKOB IIPOCTHIX 00BEMHBIX (DUTYpP: BUJ CBEPXY, COOKY, CHU3Y;
BBIUMCIIATh IJIOMQAM TOBEPXHOCTEH MHOTOTPAHHUKOB (TMpU3Ma, MHpPaMUIA),
TEOMETPUYECKUX TEJI C MPUMEHEHUEM (HopMyT;

CBOOOJTHO ONEpPUPOBATh TMOHSATHSIMU: CUMMETPHS B MPOCTPAHCTBE, LEHTP, OCh W
MJIOCKOCTh CHMMETPHH, LIIEHTP, OCh H IJIOCKOCTh CAHMMETPUU (DUTYPHI;

CBOOOHO OMEPHUPOBATH MOHATHIMH, COOTBETCTBYIOIIUMHU BEKTOPAM U KOOPAMHATAM B
POCTPAHCTBE;

BBINOJIHATH JICHCTBHSI HAJI BEKTOPAMH,

pemath 3aJayd Ha JIOKA3aTEeIbCTBO MAaTEMaTHUECKUX OTHOIICHWH M HaXOXICHHE
FEOMETPUYCCKUX  BEIMYMH, TIPUMEHSS W3BECTHBIE METOAbl TMPH  PEHICHUH
MaTeMaTHYECKUX 33]1a4 TIOBBIIIEHHOTO M BEICOKOTO YPOBHSI CIIO)KHOCTH;

NPUMEHSATH MPOCTEHUIIINE POTPAMMHBIC CPEACTBA U JICKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUCCKUX 3a]1aY;

U3BJICKATh, IPEOOPA30BBIBATH M HHTEPIIPETUPOBATH MHPOPMAIIUIO O IIPOCTPAHCTBEHHBIX
TeOMETPHUSCKUX (PUTYpaAX, MPEACTABICHHYIO Ha YePTEkKaxX U PUCYHKAX;

MPUMEHSIT MTOJIyYCHHBIC 3HAHUS Ha MPAKTUKE: CPAaBHUBAThH M aHATTU3UPOBATH PEATTbHBIC
CUTyallud, TPUMEHATh W3YYCHHBIC TIOHSATHS B TPOLECCE IIOUCKA PEIICHUS
MaTeMaTHYECKA CPOPMYITUPOBAHHON MPOOIIEMBI, MOJICTHPOBATh PEATbHBIC CHUTYAIIUU
Ha SI3bIKC TCOMETPUHU, HCCIEOBATh TOCTPOCHHBIC MOJEIH C HCIOJIb30BAHUEM
TEOMETPHUYCCKUX MTOHITHIA M TEOPEM, armapaTa areopsl, peniaTth MpakTHIECKUE 3a/1a4H,
CBSI3aHHBIC C HAXOXKICHHEM IT'€OMETPHUCCKUX BEITHYHH,

UMETb NPEICTABICHUS 00 OCHOBHBIX dTalax Pa3BUTHS I'€OMETPHH KaK COCTABHOM 4acTh
dbyHIaMeHTa pa3BUTHS TEXHOJIOTHI.

K konmy 11 kiacca oGyyaronuiicss Hay4uTCs:

CBOOOJIHO ONEPUPOBATh MOHATUSAMH, CBA3aHHBIMU C IMJIMHAPHUYECKOM, KOHUYECKON U
cepruvecKoil MOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI TTOTY4EHUS;

ONEepUpPOBaTh MOHSTHUSMHU, CBS3aHHBIMHU C TEJIaMM BpAIIEHMS: LMIUHAPOM, KOHYCOM,
cdepoii u mapom;

pacrio3HaBaTh Teja BpalleHHs (LWIMHAP, KOHYC, cdepa U 1map) U 0ObICHATh CIOCOOBI
MIOJIyYEHUS TEJl BpalllEHUS;

KJIaccU(UIUPOBaTh B3aUMHOE PACIOI0KEHHUE CPephl U MITOCKOCTH;

BBIYUCIIATh BEJIUYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TeNl BpalIeHUs, OObEMBI U
IUIONIA/IM MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BPAIICHUS, TEOMETPUUECKUX Tell C
npUMeHEeHHeM GopMyIT;

CBOOOJIHO OMEpPUPOBATh MOHITUSMH, CBSI3aHHBIMM C KOMOMHAIIUSIMH TeJ BpAIIEHUS U
MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIMCAHHBIN B cpepy U OMUCAHHBINA OKOJIO chephl,
cdepa, BIMCaHHAs B MHOTOI'PAaHHUK WUJIM TEJIO BPAILlEHUS;

BBIYUCIIATH COOTHOLICHUS MEX]Y IUIOMIASIMH MMOBEPXHOCTEH U 00bEMaMH 1MOTO0OHBIX
TeJI;

n300paxarb H3ydaeMble (UTYpBI, BBIMOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKU U3
PHCYHKOB IIPOCTBIX 00BEMHBIX (pUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHS Tell
BpallleHus;

U3BJIEKATh, UHTEPIIPETUPOBATH U TPEOOPa30BbIBATH HHGOPMAIUIO O TPOCTPAHCTBEHHBIX
reoMeTpruecKux (purypax, mpeacTaBICHHYIO Ha YepTeKaX U pUCYHKaX;

CBOOOJTHO OTIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITNOJIHATH ONEpallMK HaJl BEKTOPaMH;

3aJaBaTh INIOCKOCTh YPaBHEHHEM B JIEKapTOBOIl cucTeMe KOOPAMHAT;



pelmaTte TeOMETPUYECKHE 3aJaud Ha BBIUMCICHHE YIVIOB MEXKIAYy NpPSIMBIMU U
IUIOCKOCTSIMHU, BBIYHUCIEHHE PACCTOSSHUM OT TOYKM [0 IUIOCKOCTH, B II€JIOM, Ha
IPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO METOa IIPU PELICHUN;

CBOOOJIHO OIIEPUPOBATH MMOHATUAMH, CBSI3aHHBIMU C IBU)KEHUEM B IPOCTPAHCTBE, 3HATh
CBOMCTBA JIBUKCHUM;

BBITOJIHATh HM300pa)XCHHUsT MHOTOTPAaHHMKOB M T€J BpAIIEHUS MPH IMapajuieIbHOM
HepeHoce, LEHTPAIbHON CUMMETPUH, 3€pPKaJIbHOM CUMMETPUHU, IIPU MTOBOPOTE BOKPYT
npsAMOii, mpeoOpa3oBaHus MOA00US;

CTPOUTH CEYEHUS] MHOIOI'PAaHHUKOB U TEJI BPALEHUS: CEUYEHUS IMIMHAPA (TapaJljIeIbHO
U NEPIEHUKYIISIPHO OCH), CeUEHUs KOHYca (I1apajulebHble OCHOBAaHUIO U MPOXOIINe
4yepes3 BEPIINHY), CEYEHUsI 11apa;

UCIIOJIb30BaTh METOJbl IOCTPOEHUS CEUEHUMH: METOJ CIEI0B, METOJ BHYTPEHHETO
IPOEKTUPOBAHUS, METOJI TIEpEHOCA CEeKYILEeH MII0CKOCTH;

JIOKa3bIBaTh F€OMETPUYECKHUE YTBEPKIACHHUS;

OPUMEHATh TeOMeTpuuYeckue (akThl JJIs pelIeHHs CTepEeOMEeTPUYECKHUX 3ajad,
HPENoiaralolliuX HECKOJIbKO IIAaroB PELICHUs, €CIU YCJIOBUS NPUMEHEHHUs 3aJjaHbl B
SIBHOW W HESIBHOU (hopMe;

pemarh 3ajayd Ha JI0Ka3aTeIbCTBO MATEMAaTHYECKMX OTHOLIEHUM M HaxOKICHHE
reOMETPUYECKUX BEJIMYUH;

HIPUMEHSTH IPOrPaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CUCTEMbI IIPU
PELIEHUH CTEPEOMETPUUECKHX 33]1aY;

IPUMEHSATh IIOJYYEHHbIE 3HAHUS HA IPAaKTUKE: CpPaBHUBATh, AHAIU3UPOBATh U
OLIEHUBATh PEaJIbHbIE CUTYalluU, IPUMEHATh U3yUEeHHBIE MOHATHS, TEOPEMBI, CBOMCTBA
B IIpollecce IIOMCKA PELIEHUS MaTeMaTHYecKu COOPMYIUPOBAHHOM MpPOOIEMBI,
MOJICJIUPOBATh peajibHble CUTYallUd Ha SI3bIKE T€OMETPUH, UCCIIEA0BATh MOCTPOCHHbIE
MOJIEJM C UCIHOJb30BAaHUEM I'€OMETPUUYECKUX MOHATUM U TEOpEM, almapara anreopsl,
pelaTh NpaKTUYECKHE 3a/]auH, CBA3aHHbIE C HAXOXKAEHUEM F€OMETPUUECKUX BEJIMYUH;
UMETb NPEACTaBICHUs 00 OCHOBHBIX JTalax pa3BUTHUS T€OMETPUU KaK COCTABHOMN YacTu
(dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne HaumeHoBaHue pa3jiejioB U TeM Komrecrno wacos JJieKTpoHHbIe (HuppoBbIe)
n/n MPOrpamMmbl Bcero Kourpoanuere o0pa3oBaTe/ibHbIE pecypChl
padoThI
1 BBeneHue B cTepeoMeTpuio 23 1
2 B3anMHOe pacnonokeHue npsmsIx B 6 1
POCTPaHCTBE
3 [TapannenbHOCTh MPSIMBIX | TNIOCKOCTEH B 8
MIPOCTPAHCTBE
4 HepneHnmnympHOCTb HPSMBIX U o5
TUTIOCKOCTEH B MMPOCTPAHCTBE
5 VYTIIbl ¥ paccTOSHUS 16 1
6 MHororpaHHuKu 7 1
7 BekTopsl B pocTpaHcTBE 12
8 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 2
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6




11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

dueKkTpoHHbIe (LM POBbLIE)

Ne m/n NMpoOrpamMmbl Bcero ;(;;:TI::HBHI’W o0pa3oBaTejibHbIE PeCypPChl
1 AHaMTHYECKas TEOMETPHS 15 1
2 [ToBTOpEHME, 0606H_ICHI:IC u 15 1

CUCTEMaTHU3aIlUs 3HAHUH
3 O0BEM MHOTOTpaHHUKA 17 1
4 Temna BpamieHus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrokeHUs 5 1
7 [ToBTOpEHME, 0606III€HIEC u 17 2
cUcTeMaTu3aIys 3HaHUI
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanyecTBo 4acoB DIEKTPOHHBIE
uudposbie
Ne n/m Tema ypoxka Beero KO;‘TPO'“"H"W o0pasoBaTeJbHbIE
paboThI pecypehI

OcHoBHbIE NpaBUiIa U300pakeHUs Ha
PHUCYHKE IJIOCKOCTH, MapalieIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[lonsATHA cTepeoMEeTpHUH: TOUKA, IPsIMas,
IUIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBujIa N300pakKeHUs HA PUCYHKE
TUIOCKOCTH, MapaJuICIbHBIX TPSIMBIX
(OTpe3KOoB), cepeIMHbI OTPE3Ka

[TonsTHs: MepeceKkarouecs MIOCKOCTH,
MepeceKarorecs npsimasi ¥ II0CKOCTb;
MOJIYTIPOCTPAHCTBO

IlonsTus: NnepeceKaromumecs mIoCKOoCTH,
InepeceKarommecs npsaMas 1 niI0CKOCTb,
MOJIYIIPOCTPAHCTBO

MHororpaHHuKH, U300paKEHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIUX 00HEKTOB
MHororpaHHuKH, U300paKEHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINUX O0HEKTOB

AKCHOMBI CTEPEOMETPHH U TIEPBBIS
CJICACTBUA N3 HUX

AKCHOMBI CTEPEOMETPUH U NTEPBBIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHUHU U IIEPBBIE
cieactBus u3 HUX. CnocoOsbl 3a1aHus




10

11

12

13

MPSAMBIX U INIOCKOCTEMN B MIPOCTPAHCTBE.
O0603Ha4YeHUS IPSAMBIX U TJIOCKOCTEH

N3o0pakeHue ceueHnit mapaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOISAT Yepe3 X
pé6pa. N3o0pakeHune nepeceueHus
IIOJIyYEHHBIX IIJIOCKOCTEN. PackpammBanue
MIOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETAMU

N300paxenune cedyeHuit mupamMuabl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 MxX
pé6pa. N3o0pakeHune nepeceueHus
IIOJIyYEHHBIX IJIOCKOCTEN. PackpammBanue
MIOCTPOCHHBIX CEYCHUI Pa3HBIMU LIBETAMU

N300paxenune cedyeHuit nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE POXOIST Yepe3 MxX
pé6pa. N3o0pakeHune nepeceueHus
MTOJIYYEHHBIX IJIOCKOCTEN. PackpammBanue
MOCTPOSHHBIX CEUEHHUH Pa3HBIMH LBETAMH

N3o00paxkeHne ceyeHuit mupamMuabl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOIAT Yepe3 UX
pé6pa. N3o0pakeHue nepeceueHust
MOJIYYEHHBIX TUIOCKOCTeH. PackpammBanue
IMOCTPOCHHBIX ceueHun Pa3HBIMHU [IBETAMU

14

Mertoa cnesioB Jist MOCTPOEHHUS CeUSHUM

15

Merton cnenoB 1uisi TOCTPOCHUS CEUEHHI.
CBoiicTBa niepeceueHuid MpsIMbIX U
IJIOCKOCTEN

16

Merton cnenoB 1uisi HOCTPOCHUST CEUYEHHI.
CBoiicTBa nepeceueHuid MpsIMbIX U
IJIOCKOCTEN

17

[TocTpoenue ceuenunii B mupamu/ie, Kyoe mo
TpéM TouKaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXKEU U 3alIACh L1aroB
IIOCTPOEHUS




18

19

[TocTpoenue ceuenuit B nupamue, Kyoe mno
TpéM ToukaMm Ha péopax. Co3manue
BBIHOCHBIX YEPTEKEHN U 3aUCh 11aroB
MIOCTPOEHUS

[TocTpoeHue ceueHuii B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YePTEXKEH M 3aIKCh I11aroB
MIOCTPOCHHSI

20

21

22

23

[TocTpoenue ceueHuii B mupamuie, Kyoe mo
TpéM Toukam Ha pEOpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aMUCh 1IaroB
MIOCTPOEHUS

[ToBTOpenue manumerpun: Teopema o
IIPOIOPLIMOHANIbHBIX oTpe3kax. [Tonodue
TPEyroJIbHUKOB

[ToBTrOopenue mianumerpuu: Teopema
Menenas. PacueTsl B ceueHHIX Ha
BBIHOCHBIX yepTexax. McTopus pazButus
MJITAHUMETPUU U CTEPEOMETPUH

KonrtponbHas pabora "AKCHOMBI
crepeomerpuu. Ceuenus"

24

25

B3anMHOe pacnionokeHue npsmsIx B
npocTpancTBe. CKpenMBaOUIUECs MpsMBIE.
[Ipu3Haky CKkpenmBarOMUXCS MPSAMBIX.
[TapannenpHble MpsIMbIE B TPOCTPAHCTBE

TeopeMa o CyIeCTBOBAHUH U
€AMHCTBEHHOCTH IPSIMOM MapajuIeIbHON
JAHHOM NPAMOU, IPOXOASAILEH YEPE3 TOUKY
MPOCTPAHCTBA U HE JIeKaIIeH Ha JaHHOU
npsAMoi. Jlemma o nepeceyeHun
MapaJUIEIbHBIX MPSMBIX INIOCKOCTHIO




26

[TapamnenpHOCTh TpeX NpsiIMbIX. Teopema o
TpEX mapajuiesIbHbIX NpsAMbIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

27

28

29

30

31

32

[TapannenpHOE MPOEKTUPOBAHUE.
OcHoBHbIE CBOWCTBA NapaIIEIHLHOTO
npoekTupoBaHus. MI300pakeHne pa3HbIx
¢buryp B napaiesbHON IPOEKLINUU

LenTpanbHas npoekuus. Yroiu ¢
COHAIPABJIICHHBIMUA CTOPOHAMH. YTOII
MEXIY NPSMbIMU

33,[[3.‘11/1 Ha J0Ka3aTCJIbCTBO U
HUCCICI0OBAaHUC, CBA3aAHHBIC C
PACIIOJIOKCHHUEM IIPSAMBIX B IIPOCTPAHCTBE

[TonsTHA: TapauIeIbHOCTD MPSIMON U
TUTOCKOCTH B mpocTpancTse. [Ipu3nak
napajieIbHOCTH MPSMON U MIOCKOCTH.
CaoiicTBa napamienbHOCTH IPSIMOH U
IJIOCKOCTH

I'eomeTprueckue 3a7aun Ha BEIYUCIEHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCTHIO MPSAMBIX U MJIOCKOCTEN B
IIPOCTPAHCTBE

ITocTpoeHue ceyenus, IPOXOASILEro Yepes
JAHHYIO IPSIMYIO Ha YepTekKe U
MapajuIeIbHOTO APYrou npsMon. Pacyér
OTHOILIEHUH

33

34

[TapamenpHas npoeKnns, IPUMEHEHHE IS
MIOCTPOCHHUSI CEYCHHM KyOa u
napaenenumnena. CBoiicTBa
napajuieJienumneaa 1 Ipu3Mbl

[TapannensHblie miockoctu. [Ipu3znaku
MapajuIeIbHOCTH JBYX IJIOCKOCTEM




35

36

Teopema 0 mapajuIeIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MPOXOASIIEH
yepe3 TOUKY, He MPUHAICKAITYIO TaHHOU
IJIOCKOCTH U CIIEACTBHUS U3 HEE

CaolicTBa napajuielbHbIX IJIOCKOCTEH: 0
MapajuieTbHOCTH NPSIMBIX TIEPECEUCHUS] TPU
MePECEYCHUH JIBYX NapaJlIeIbHBIX
IIJIOCKOCTEN TPEThen

37

CaoiicTBa napamuieabHbIX IIOCKOCTEN: 00
OTpe3Kax MapajiesIbHbIX MPSMbIX,
3aKJIFOYEHHBIX MEXKAY MapalIeIbHbIMUA
IUIOCKOCTSIMH; O IIEPECEUSHUHU IPSMOM €
ABYMS ITApaAJIJICIIbHBIMU IINIOCKOCTAMHA

38

39

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

[ToBTOpEHUE: TPUTOHOMETPHS
IPSIMOYTOJBHOTO TPEYTOJIbHUKA

40

CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajesenumnena

41

42

43

44

Brruucnenue niuH OTpe3KOB B KyOe u
MPSAMOYTOJIbHOM TIapajulesIeUIIe e

IlepnieH IUKYIAPHOCTD NPSMOU U
IJIOCKOCTH. [IpH3HaKk nepneHuKyIsipHOCTH
IIPSIMOM U INIOCKOCTHU

IlepnieH IUKYIAPHOCTD NPSIMOM U
II0CKOCTH. [IpH3HaK nmepneH uKyIs[pHOCTH
IIPSIMOM U INIOCKOCTHU

TeopeMa o CyIeCTBOBAaHUH U
€AMHCTBEHHOCTH MPSIMOM, MTPOXOASIIEH
4yepes3 TOUKY IIPOCTPAHCTBA U
MEPIEHUKYISIPHON K TUNIOCKOCTH




[ImockoCTH U EPIIEHIUKYIIAPHBIE UM

45 IIPsIMbIE B MHOTOTPaHHMKAX

16 [InockocTy ¥ NepNIEHAUKYISPHBIE UM
IIpsIMbIE B MHOTOTpaHHHUKAX

47 [lepnennukynsp u HaknoHHas. [loctpoenue
NEPIECHIUKYIIApA U3 TOYKU Ha IPAMYIO

48 [lepnennukynsap u HaknoHHas. [loctpoenue
NEPIEeHIUKYJIApa U3 TOUKU Ha IPAMYIO

49 Teopema o Tpéx nepneHAUKYIsIpax (mpsmas
u oOpartHas)

50 Teopema o Tpéx nepneHAUKYIsIpax (mpsmas
u oOpartHas)

51 VYron Mexay CKpeIUBaOIUMUCS
PSIMBIMU

52 [Touck neprneHauKyISspHBIX NPSIMBIX C
MTOMOUIBIO NEPIIEHIUKYIISPHBIX INIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE
[TocTpoenue ceuenuit kyoa, Ipu3Msl,

o4 MIPaBUJILHON TUPAMUJIBI C TIOMOLIBIO
OpPTOTOHAJILHOM NMPOEKINH
[Toctpoenue ceuennii kyoa, MpU3MBlI,

55 IIPaBWJIBHON NMUPaMUABI C IIOMOILBIO
OpPTOTOHAJILHOM MPOEKIINH
CumMMeTpusi B IPOCTPAHCTBE OTHOCUTEIHHO

56 miockocTH. [Imockoctu cummerpuii B
MHOTOTpaHHHUKaX

57 [Ipu3Hak nepneHAuKyIIpHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIEJICTBUE CHMMETPUH

58 HpaBI/IHBHE:Ie MHOIOrpaHHUKHU. Pacuér
paccTosiHUM OT TOYKH JI0 MIIIOCKOCTH

59 [IpaBuibHBIE MHOTOTpaHHUKH. Pacuér

paCCTOHHI/Iﬁ OT TOYKH JO IIJTOCKOCTH




60

CriocoObl OIYCTHTD NEPICHANKYIISAPHI:
CUMMETpPHUS, CIABUI TOUKH IO NapaJlJIeIbHON
IpsIMOI

61

62

63

CaBur no HenapauienbHON NpSIMOH,
U3MEHEHHE PACCTOSIHUN

KontponbHas padota "B3anmuoe
PacCIIONIOKEHUE MPSMBIX U INIOCKOCTEN B
npocrtpaHctae"

[ToBTOpEHME: Yroa MeXAy IpSIMbIMU Ha
MIJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpeMa
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKPEILMBAIOINUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

FCOMeTpI/I‘leCKI/IC MCTOABI BEIYUCICHUA
yriia MCXKAYy NpAMbBIMUA B MHOT'OI'paHHUKAX

66

67

JByrpannsbiii yroyi. CBOMCTBO JTMHEWHBIX
YIJIOB IBYTPAHHOIO yIja
[lepnenaukynspusie miockoctu. CBOMCTBA
B3aMMHO NEPHEHIUKYISPHBIX MIIOCKOCTEN

68

69

70

[Ipu3Hak nepneHaAuKyJIIpHOCTH
IIJIOCKOCTEM; TeOpeMa O NpAMOU
IIEpECEUEHMS IBYX IUIOCKOCTEN
NEPIEHIUKYIISPHBIX TPEThEN INIOCKOCTH
[IpsiMoyroibHBIN Mapauienenunesn; Kyo;
W3MEPEHMS], CBOMCTBA MPSIMOYTOJIBHOTO
napajuleJenunea

Teopema 0 nMaroHany NPSAMOYTOJIBHOTO
napajuleJIENUIENa U CIECICTBUE U3 HEE




71

CrepeomeTpruecKe 1 MPUKIaIHbIC
3aJ]auu, CBSI3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHHUEM MIPAMBIX U INIOCKOCTHU

72

[ToBTOpEHME: CKpELIMBAIOLIUECS NIPSMBIE,
napasuJiesibHble INIOCKOCTH B CTaHAAPTHBIX
MHOTOTpaHHUKAX

73

74

[Tapa mapannenpHbIX IIOCKOCTEN HA
CKPEIMBAOIINXCS MPSMBIX, PACCTOSIHHE
MCXKAY CKPCIINBAIOIUMUCA IPAMBIMU B
MIPOCTBIX CUTYAIUSIX

PaccTosiHre OT TOYKH 10 TIIOCKOCTH,
paccTosiHue OT IPSIMOM J0 INIOCKOCTH

75

Beruncnenue paccTosHUNA MEXKIY
CKPEILMBAOIINMHUCS IPSIMBIMU C IIOMOILBIO
NEPIEHIUKYISIPHON IIJIOCKOCTH

76

TpéXrpaHHblii yroi, HEpaBeHCTBaA IS
TpexrpaHHbix yrioB. Teopema [ludaropa,
TEOPEMBbI KOCHHYCOB U CUHYCOB JJIS
TPEXTPAHHOTIO yIJia

77

78

DneMeHTHI CheprUIeCKO TeOMETPHH:
reojie3ndeckue JTMHUU Ha 3emiie

KonTtponbHast padota "Yrisl u
paccrosiHus"

79

80

Cucremaruzanus 3HaHUN "MHOTOrpaHHUK
U €r0 3JIEMEHTHI"

[Tupamupa. Bunsl nupamun. [paBunsnas
nupamMuaa

81

[Ipusma. IIpsAmas u HaKIOHHAS IPU3MBIL.
[IpaBunbpHas npusma

82

[IpssMolt napannenenunen, NpsMOyroIbHbIN
napajJiesienunes, Kyo




83 Brimykiibie MHOTOrpaHHUKH. Teopema 1
Ditnepa
Brinykibsie MHOTOrpaHHuKd. Teopema
84 Diinepa. [IpaBuiibHbBIC U TOJTYIPABUIIbHBIC 1
MHOTOTPaHHUKH
85 KontposbHas padota "MHororpaHHuku" 1
86 [ToHsTHE BEKTOPA HA MJIOCKOCTH U B 1
MIPOCTPAHCTBE
87 CymMa BEeKTOpOB 1
88 Pa3nocTh BekTOpOB 1
89 [TpaBuio mapasmienenurea 1
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
91 Paznoxenue BexkTopa 1o 6a31/1c3vl TPEX 1
BEKTOPOB, HE JISKAIINX B OAHOH MJIOCKOCTH
92 CkaisipHOE TTPOU3BEICHUE 1
93 Brruncnenue yriia Mex 1y BEKTOpaMH B 1
MIPOCTPAHCTBE
94 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
95 [Ipocreiimme 3a1auu ¢ BEKTOpaMHu 1
96 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
97 [Ipocreiimme 3a1auu ¢ BEKTOpaMHu 1
98 O06o0muIeHne U cucTeMaTu3aIus 3HaHUH 1
99 O06001IeH e U crucTeMaTU3alus 3HaHU! 1
100 HToroasi KOHTpOJIbHAsA paboTa 1
101 HToroasi KOHTpOJIbHASA paboTa 1
102 O000111eHIE U CUCTEMATH3aIU 3HAHUI 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
ungposbie
Ne n/n Tema ypoka Bcero KonTponsmkie oﬁlc)l;l;oBaTeanue
padoThI pecypes
1 [ToBTOopenue Tembl "KoopanHaTel BEKTOpa 1
Ha MJIOCKOCTH U B MPOCTPAaHCTBE"
2 [ToBTOpenue temsl "CkasspHoe 1
MPOU3BEJICHUE BEKTOPOB"
3 [ToBTrOpenue Temsl "Bprunciienue yria 1
MEX/1y BEKTOpaMu B IpOCTpaHcTBE"
4 [ToBTOpEeHUE TeMbI Y paBHEHHE MTPSIMOH, 1
MPOXOJISIICH Yepe3 ABE TOUKH"
5 YpaBHEHHE NIOCKOCTH, HOpMaJlb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, 1
ypaBHEHHE IJIOCKOCTH B OTPE3Kax
7 BektopHoe nmpousBeneHue 1
3 JInneliHble HEPABEHCTBA, JINHEWUHOE 1
MIpOrpaMMHUpPOBaHUE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
MIPOrpaMMUpPOBaHHE
10 AHaIUTHYECKHE METO/IbI pacuéTa yria 1
MEXy MPSMBIMHA B MHOTOTPaHHUKAX
11 AHaJIUTUYECKHE METOBI pacuéra yria 1
MEXY IJIOCKOCTSIMA B MHOTOTPaHHUKAX
12 dopMya pacCTOSSHUS OT TOYKH J10 1
IJIOCKOCTH B KOOPJAMHATAaX
13 HaxoxaeHue paccTosiHUI OT TOYKH 10 1

IJIOCKOCTH B KyOe




14

15

HaxoxzaeHue paccTosiHuI OT TOYKHU 10
IUIOCKOCTH B NIPaBUJILHON IUpaMKJie

KontposbHas padota "AHamuTuyeckas
reomeTpus”

16
17

18

19

20

CeueHust MHOTOTPAHHUKOB: CTaH/IAPTHBIE
MHOT'OTPaHHUKH

CeueHurst MHOTOTPAaHHUKOB: METOJI CJICJIOB
CedeHuss MHOTOIPAHHUKOB: CTaH/IapTHbBIC
IIJIOCKOCTH, TIEPECEUEHUS MPSMBIX U
IUIOCKOCTEH

[TapannensHble NPSIMBbIE U TITIOCKOCTH:
rapajuieIbHbIC CEUCHUS

[TapanyienpHble NpsSIMbIE U MIJIOCKOCTH:
pacy€T OTHOLIEHUI

21

[TapannenpHbIE TPSMBIE U TNIOCKOCTH:
YTJIBI MEK1Y CKPEILIMBAOIIUMHUCS
NPSAMBIMHU

22

23

24

[IepnenquKymsipHbIE IPSMBIE U
IIJIOCKOCTH: CTAHAAPTHBIE ITaphI
MEPIEHIUKYISIPHBIX TUIOCKOCTEN U
MIPSAIMBIX, CAMMETPUHA MHOTOTPAHHUKOB

IlepnieHIuKyNApHBIE IPSIMBIE U
IUIOCKOCTH: TeopeMa O Tpex
NIEPIIEHIUKYIIpax
[lepnieHiuKynsIpHBIE IPSIMbIE U
IJIOCKOCTH: BBIUYUCIIEHHUS JUIMH B
MHOTOTpaHHHUKaX

25

HOBTOpeHI/IeZ IJiomaan MHOFOYFOJ'H)HI/IKOB,
(hOopMyIIBI IS TTOIACH, COOOpasKeHUs
nmoxoous




26

[ToBTOpEHME: MIIOMIAN MHOTOYTOJILHUKOB,
(hopMyIIBI 1S TUTOIIAACH, COOOpaKEeHUS
og00ust

27

[ToBTOpEHME: MIIOIMIAN MHOTOYTOJIbHUKOB,
hopMyIIBI 1S TUTOMIAACH, COOOpaKEeHUS
o00Ust

28

[Tnomaau ceyeHuit MHOTOTPaHHUKOB:
IUTOIIAIU IOBEPXHOCTEH, pa3pe3aHus Ha
9aCcTH, COOOPaKCHHSI TOT00MS

29

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
IUIOIIAM [TOBEPXHOCTEH, pa3pe3anus Ha
9aCcTH, COOOpaKCHHSI TOT00MS

30

KonTponbnas padora "[loBTopenue:
MHOT'OI'PaHHHUKH, CEYEHUS
MHOTOTpaHHHUKOB"

31

O06BeéM Tena. O0BEM MPSIMOYTOJIBHOTO
napaJuleenunesaa

32

33

34

35
36

37

3anaun 00 yABOCHUHU Ky0Oa, 0 KBaapaType
Ky0a; 0 TPUCEKILIUH yTia
CrepeoMeTpuyecKre 3aJauu, CBI3aHHbIE C
00BEMOM MPSIMOYTOJIBHOTO
napaesenumnena

IIpukitaguble 3a1a4n, CBsI3aHHbIE C
BBIUHCIICHHEM 00bEMa IPSIMOYTOJILHOTO
napajuiejenumena

O0BEM npsIMOit TPU3MBI
CrepeoMeTpHyecKue 3aja4i, CBSI3aHHBIC C
BbIUUCIIEHEM 00BEMOB MPSMO TPU3MBI

[TpuknaaHble 3aa4u, CBSI3aHHbIE C
00BEMOM MPSIMON MTPU3MBI




Brruucienue 00bEMOB TEJI ¢ MOMOLIBIO

38 onpenenéHHoro uHTerpaina. O0neEM
HAKJIOHHOM IIPU3MBI
Brruncnenne 00bEMOB TEN ¢ TOMOIIIBIO

39 onpenenéHHoro uHTerpaina. O0néEM
MU PAMH/IBI

40 ®opmyna 00béMa mupamuiel. OTHOIIEHHE
00BEMOB IMUPaMU/I C OOIITUM YTIIOM

a1 dopmyna o0béma nmupamuabl. OTHOIIEHUE
00BEMOB MUPAMHU/] C OOIIMM YTIIOM

42 CrepeomeTpuuecKkue 3aa4u, CBsI3aHHbBIE C
00BbEMaMH HAKJIIOHHOW TTPU3MBI

43 CrepeomeTpuuecKkue 3aa4u, CBsI3aHHbBIE C
00BEMaMH MUPaAMUIbI
[Tpuknagueie 3anaun mo Teme "OO0bEMBI

44 Ten", CBA3aHHBIE ¢ 00BEMOM HAKIIOHHOM
MIPU3MBI

45 HpI:I'KJ'Ia,I[HHe 3a7a4u H? TeMe "OOBEMBI
Ten", CBsI3aHHBIE C 00BEMOM MTUPAMHUIBI

16 [Ipumenenne 00bEMOB. Bruncienue
paccTOsIHUS 10 MIIOCKOCTH

47 KoHnTponsHas pz:.'60Ta "O0BEM
MHOTOTpaHHUKA
[unuaapudeckas MOBEPXHOCTb,

48 o0pa3yroIne UITHHIPHIECKON
MMOBEPXHOCTHU

49 HMunuuap. [IpssMoit KpyroBoi HUIMHAP.
[monaap MOBEPXHOCTH MJIMHAPA

50 Konnueckas moBepXHOCTh, 00pa3yromme
KOHMUeCKoM noepxHoctu. Konyc

51 CeueHue KOHYCa IIOCKOCTHIO,

napannenLHoﬁ IINIOCKOCTH OCHOBaHMHA




Yceuénnplii konyc. M300paxenne KOHyCOB

52 N
U yCeYEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH M ITOTHOM
MOBEPXHOCTU KOHYCa

54 [Tnomans 60KOBOI MOBEPXHOCTH U MOJTHOM
MTOBEPXHOCTH KOHYCa
CrepeoMeTpuuecKue 3aauu Ha

55 JI0KA3aTeJILCTBO M BEIYMCIICHHUE,
MIOCTPOCHHUEM CEUECHUH IIMIMHPA, KOHYCa
CrepeomeTpuyecKkue 3a1aun Ha

56 JI0Ka3aTeJIbCTBO U BEIYMCIICHUE,
MIOCTPOCHHUEM CEUECHUH IIMINHPA, KOHYyCa

57 [TpuknaaHbie 3a7a9u, CBSI3aHHBIE C
LMJIHHIPOM

58 [IpuknanHblie 3a1a4u, CBSI3aHHBIE C
[IWIAHAPOM

59 Cdepa u map
[epeceuenue cheps! u mapa ¢

60 iockocThio. Kacanue mapa u cepbl
TUIOCKOCTHIO. Bu u m300pakeHue mapa
[epeceuenue cheps! u mapa ¢

61 ockocThio. Kacanue mapa u cepbl
TUIOCKOCTHIO. Bu u m300pakeHue mapa

62 VYpaBuenue coepsl. [Tnomans chepsr u eé
yacTei

63 Cummerpus chepsl u mapa
CrepeoMeTprieCcKHe 3a/1a4i Ha

64 JI0Ka3aTeIbCTBO U BBIYUCIICHHE,
CBsI3aHHBIE CO cpepold U mapom,
MIOCTPOEHHEM UX CEUEHHH MIOCKOCThIO

65 CrepeomeTpuueckue 3aauu Ha

J0Ka3aTcJIbCTBO U BBIYUCIICHUC,




CBsI3aHHBIE CO c(epoii U mapom,
MIOCTPOSHUEM UX CEUCHHH IIIOCKOCTHIO

HpI/IKJ'Ia,I[HBIe 3aga4u, CBA3aHHBIC CO

66 .
cdepoii u mapom
[ToBTOpEHME: OKPYNKHOCTH Ha TJIOCKOCTH,

67 BBIUHCIICHUS B OKPY>KHOCTH, CTaHAApTHBIE
og00us

68 Paznnynbie KOMOMHAIIMY TEIT BPAIICHUS U
MHOTOTPaHHUKOB

69 3anauun no”TeMe "Tena ¥ MOBEPXHOCTH
BpalieHus

70 3anauun no”TeMe "Tena ¥ MOBEPXHOCTH
BpalieHus

71 Kontponbnas padota "TSJIa u
MTOBEPXHOCTHU BpallleHUs

79 O06wém nununapa. Teopema 06 00bEMeE
MPSIMOTO ITUJIMHAPA

73 Boruncnenne 06bEMOB Tell ¢ TOMOIIbIO
omnpenenéHHoro uHrerpana. O0bEM KoHyca

74 [Tnomaau 60KOBOM U MONTHOMN
MMOBEPXHOCTU KOHYCA

75 CrepeomeTpuuecKkue 3aauu, CBSI3aHHbIE C
BBIYMCIICHHEM 00BEMOB ITUITMHAPA, KOHYCA

76 [Tpuknagueie 3agaun H(i TCM? "O0OBEMEBI U
TJI0II 1M TOBEPXHOCTEH Tel
OO0BEM 11apa U MapoBOTO CEKTOpa.
Teopema 06 06bEme mapa. [Tnomans

77 cdepsl. CTepeomMeTprudecKue 3a1auu,

CBsI3aHHBIE C BEIUMCIIEHHEM 00BEMOB
11apa, IrapoBoOro CErMeHTa M IIapoBOTO
CEKTOpa




78

[Mpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBsI3aHHBIE C 00BEMOM II1apa 1
iomaabio cepbl. COOTHOMICHUS MEXKITY
IUIOLIAISIMU [TOBEPXHOCTEN U 00BEMaMHU
MOA00HBIX T

79

[TogoOHEbIe Tena B MPOCTPAHCTRE.
N3menenne o6bEéMa 1pu o 100mm.
CrepeoMeTpHuUeCcKre 3a]1a9u, CBI3aHHBIC C
BBIYHCIICHHEM 00BEMOB TEJ U ILIOIIAACH
MOBEPXHOCTEN

80

81
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Kontponbnas padota "[lnomanu
MOBEPXHOCTU M 00BEMBI KPYTIIBIX TEN"

JIBrokeHus npoctpancTBa. OToOpaKeHHUS.
JIBv>keHHs U paBeHCTBO Guryp. O0mme
CBOICTBA ABMKEHUI

Buel 1BukeHunii: napauiesIbHbIN EPEHOC,
LEHTpaIbHAsi CHMMETPHS, 3epKajbHas
CUMMETpPHUSs1, TOBOPOT BOKPYT MPSIMOI
[IpeobpazoBanus nmomoous. [psimas u
cdepa Ditnepa

['eomeTpuueckue 3a1aun Ha IPUMEHEHUE
IBIKEHUS
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Kontponbnas padota "BekTops! B
nmpocTpaHcTae”

Oo6o6maromiee nosropenue 11 noHATUH U
MeToA0B Kypca reomerpun 10—11 knaccos,
cucTeMaTH3alys 3HaHUH:
"[TapamienbHOCTh NPAMBIX U IIJIOCKOCTEN B
nmpocTpaHcTee”

Oo6o6maromiee nopropenue 11 noHATUH U
MeToA0B Kypca reomerpun 10—11 xnaccos,
cUCTeMaTH3alys 3HaHui: "BeKkTopsl B
npoctpaHctae"
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Oo6o6maromee nosropenue 11 noHsATUH U
MeToJ10B Kypca reometpun 10—11 kaccos,
cUCTeMaTu3auus 3HaHuii: "BekTopsl B
npocrtpaHctae"

O6o06maromiee moBTopeHue 11 MoHITHI 1
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucreMaruszanus 3HaHui: "O0beM
MHOroOrpaHHuka"
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Oo6o06maromee nmoBTopenue 11 nmoHsTHH U
MeToA0B Kypca reomerpun 10—11 knaccos,
cucTeMaTu3anus 3Hanuii: "O0bem
MHOTOIpaHHUKa"

O6o06maromee moBTopeHue 11 MOHITHI 1
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucrteMarusanus 3Haguii: "Ilnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TeN"
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O6o6mmatonee nopropenue 11 nonsruii u
MeTOoJ10B Kypca reomerpun 10-11 knaccos,
cucreMmarusanus 3HaHui: "Ilnomanu
MTOBEPXHOCTU U 00BEMBI KPYTJIbIX Ten"
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Wrorosas koHTpoJIbHAs paboTa
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Wrorosas koHTpoJIbHAs paboTa
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[ToBTOpenue, 0600IIEHNE U
CUCTEeMaTH3aIlvsl 3HAHUH

Hcropus pa3BuTHS CTEpEOMETPUH KaK
HAYKH U €€ POJIb B Pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH
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Hctopust pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH
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Ucropus pa3BUTHS CTEPEOMETPUH KAK
HayKHu U €€ pOJIb B Pa3BUTHU COBPEMEHHBIX
WHXXEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOTHI

Hctopust pa3BUTHS CTEPEOMETPUM KaK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WHXKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH
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Ucropus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTUH COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

Hctopust pa3BUTHS CTEPEOMETPUM KaK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WHXXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

102

Hcrtopus pa3BUTHSL CTEPEOMETPUH KaK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

* Marematuka: anredpa 1 Hayajia MaTEMaTHYECKOIo aHaiu3a, reomerpus. ['eomerpus, 10-
11 xkimaccel/ byry3os B.®., IIpaconor B.B. nmox penakmueit CamoBanyero B.A.,
Axuunonepnoe obmectBo «M3narensctBo «lIpocBemenner»

METOANYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJIA

I'eomerpust 10-11 k1. YueOnuk. ba3zoBslit u yriryonéunslii yposau. ['eomerpusi.
Camocrostensabie padoTsl 10 ki1. CamocrositenbHbie padoThl 11 k1. KoHTposbHBIE paOOThI
u utorossle TecThl 10-11xn. Aunakrnueckue marepuansl 10 k. JJunaktuueckue
Marepuaisl 11 k1.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET
bubmuorexa [JOK
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