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HHOACHUTEJIBHAA 3AIINCKA

I'eomerpust sBiseTcss OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro OOILero
o0Opa3oBaHus, Tak Kak 00eCreYnBaeT BOZMOXKHOCTh H3y4YEHUS AUCIUIINH €CTECTBEHHO-HAYYHOU
HaIPaBJIIEHHOCTH W MPEAMETOB I'yMaHUTapHOro Iukia. II0CKoiIbKy JIOTMYECKOe MBIIUIEHUE,
dbopmupyeMoe TpU  HM3YyYCHUH OOYYAIOIIMMUCS TIOHSATHHHBIX OCHOB TEOMETPUH, TpH
JI0Ka3aTeJIbCTBE TEOPEM M IOCTPOCHUU UENOYKU JIOTMYECKUX YTBEP)KICHUM IpU pelieHuH
F€OMETPUYECKUX 3aJla4y, YMEHHE BBIABUIaTh U OIPOBEPraTh TUIOTE3bl HEMNOCPEICTBEHHO
HCIOJIb3YIOTCSL IPU PEIICHUU 3aJa4 €CTECTBEHHO-HAy4yHOTO IIMKJIA, B YACTHOCTH (PU3NYECKUX
3ajad.

Ilens ocBoeHust mporpamMmsl yueOHoro kypca «I'eomerpus» Ha yriayOn€HHOM ypOBHE —
pa3BUTHE HHIUBUIYAIbHBIX CHOCOOHOCTEH oOOyuaromuxcs MpU H3YyYEHHM T'€OMETPUH, Kak
COCTaBJIsAIOLIEH NpeaMeTHOM oOmactu «MaremaTnka M HHPOpMaATHKa» dYepe3 obecreyeHue
BO3MOXHOCTU MPHOOPETEHUs M HUCHOJb30BaHUS Oojiee IIyOOKHX I€OMETPUYECKUX 3HAHUM U
NEeUCTBUM, CHelM(PUUHBIX F€OMETPUH, U HEOOXOAMMBIX JJISl YCHEIIHOIo NpOoQeccHOHAIbHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCTOJIb30BaHUEM MAaTEMaTHKU.

[IpropuTeTHBIME 3a/1la4aMH Kypca reéOMEeTpUr Ha yriyOJa€HHOM ypOBHE, PACHIUPSIOIIUMU
U YCWJIMBAIOIIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

paciupeHue mpeicTaBIeHHs 0 TEOMETPUU KaK YaCTH MUPOBO KyJIbTYphl U (OPMUPOBAHUE
OCO3HAHHS B3aMMOCBSI3M T€OMETPUH C OKPY)KAIOIIIUM MHUPOM;

(dbopMHpOBaHHE TPEACTABIECHUS O NPOCTPAHCTBEHHBIX (UTrypaX KaKk O BaKHEHIIMX
MaTEMaTU4YECKUX MOJIEIISX, TO3BOJIAIOLINX OMMCHIBATE U U3Y4aTh pa3HbIC SBJICHUS OKPYKAIOIIEro
MUpa, 3HaHKWE MOHATUHHOTO anmnapara no pasaeny «CrepeoMeTpus» yd4eOHOro Kypca reoOMeTpuu;

(dopMupoBaHHE YMEHHUS BIAJIETh OCHOBHBIMU MOHATUSAMH O IIPOCTPAHCTBEHHBIX (PUIypax U
UX OCHOBHBIMHM CBOICTBaMH, 3HaHUE TeopeM, (GOpMyl M yMEHHE MX NPUMEHATb, YMEHUS
JI0Ka3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELICHUS 3a/ay;

(dbopMuUpOBaHME yMEHHs PpAaclO3HaBaTh Ha 4YepTekKaxX, MOJENAX U B pEabHOM MHpe
MHOTOI'PaHHUKH U TeJla BPallleHUs, KOHCTPYUPOBAaTh T€OMETPUUYECKHE MOJIEIIN;

¢dbopMupoBaHHE  NOHUMAaHHUSA BO3MOXXHOCTH ~ AKCMOMAaTHUYECKOTrO HOCTPOCHMS
MaTeMaTU4YeCKUX Teopui, (GpopMHUpOBaHHE MOHMMAHUS POJU AKCMOMATHKHM IIPH IMPOBEICHUU
paccyxJIeHUI;

(dbopMupoBaHME YMEHMs BIAJ€Th METOJAMHU JI0Ka3aTeIbCTB M AJITOPUTMOB PpEIICHUS,
YMEHUS MX [PUMEHATb, MPOBOJUTH JIOKa3aTEeNIbHbIE PACCY)KICHHUS B XOJA€ PpELICHUS
CTEPEOMETPUYECKUX 337ad M 3aJa4 C [PAKTUYECKUM cojepKaHueM, (opMUpOBaHUE
IPEJCTAaBICHUS O HEOOXOAMMOCTH JIOKAa3aTeNbCTB HpPU OOOCHOBAaHMHM MaTeMaTHYECKUX
YTBEP)KJICHUN U POJIM AKCHOMATHUKU B IIPOBEICHUH JETyKTUBHBIX PAaCCyXJICHUH;

pa3BUTHE U COBEPIICHCTBOBAHUE WHTEIUIEKTYyaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH
oOyyaromuxcs, IO3HABATEJbHOM AKTUBHOCTH, HCCIIEA0BATEIbCKUX YMEHUH, KPUTHYHOCTH
MBIIIUIEHUS], HHTEpeca K U3y4eHHUIO T€OMETPUH;

¢dopmupoBaHue (YHKIMOHAJIBHOW T'PaMOTHOCTH, PEJIEBAHTHOM TI'€OMETPHM: YMEHHUs
pacro3HaBaTh MPOSIBICHHS T€OMETPUYECKUX OHATUH, 00BEKTOB U 3aKOHOMEPHOCTEHN B peasibHbIX
KU3HEHHBIX CHUTYyallUsIX M TPU HU3YYEHUH JpPYTUX YUEOHBIX IPEeIMETOB, IPOSBICHUS
3aBUCUMOCTEHl M 3aKOHOMEPHOCTEW, MOJECNMPOBAHMS peabHBIX CUTYAIUi, MCCIeIOBAHUSL
MIOCTPOEHHBIX MOJIeNIel, HHTepIPeTally MOJYyYEHHBIX pPe3yabTaTOB.



OCHOBHBIMU COJIEPKATENBHBIMU JUHUAMU YyueOHOro Kypca «I'eomerpusi» B 10—11 knaccax
aBistitoTes: «lIpsiMble M TIOCKOCTH B MPOCTpPaHCTBE», «MHOrorpaHHukn», «Tema BpalieHus»,
«BeKTophI 1 KOOPIUHATHI B IPOCTPAHCTBEY, «JIBIKEHUS B TIPOCTPAHCTBEY.

CohopmynupoBannoe Bo @I'OC COO TtpeboBaHHE «YyMETh ONEPUPOBATH MOHATUAMU,
peleBaHTHBIMU T€OMETPUH Ha yriayonéHHOM ypoBHe o0y4yeHust B 10—11 kiaccax, OTHOCUTCSL KO
BCEM COJIEpXKATEIbHBIM JIMHUSAM y4eOHOTrOo Kypca, a (OpPMHpPOBAHHE JIOTHMYECKHX YMEHUH
pacrpenenseTcsi He TOJIBKO 1O COIepKaTeIbHBIM JIUHUSAM, HO U 110 TofaM o0ydenus. ComepxaHue
o0Opa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysibraTaM ocBoeHUs DenepanpbHON paboueit
MIPOTPaMMBI, pacpeAeaEHHBIM 10 roaM 00Y4eHHs1, CTPYKTYPUPOBAHO TAKMM 00pa3oM, 4TOOBI KO
BCEM OCHOBHBIM, TIPUHIIUITHAIBHBIM BOIIPOCaM OOyJaromuecs oOpamaiich HEOJHOKPATHO. ITO
MO3BOJISIET ~ OPraHW30BaTh  OBJIAJCHHE T'€OMETPUYECKUMH TOHATHUSAMH W HaBBIKAMHU
MOCIIEIOBATEIbHO M TIOCTYIATENBHO, C COOJIOIGHUEM TMPHUHIINIA TPEEeMCTBEHHOCTH, a HOBBIE
3HaHUS BKIIIOYATh B OOIIYIO CHCTEMY T€OMETPHUYECKHX MPEICTABICHHH 00yJarOIuXCsl, PaCIIHPSIs
u yriyonsis e€, o0pa3ysi IpOYHbIE MHOKECTBEHHBIE CBSA3H.

[epexoxa K U3y4EeHUIO TEOMETPHH Ha YIITyOJEHHOM YPOBHE TTO3BOJISCT:

co3/aTh yCIOBHA s TudQepeHnnanuin oO0ydeHus, TOCTPOCHHUS WHIUBUIYaTbHBIX
o0pa3oBaTeNbHBIX ~ TPOTpaMM, O00eCHeuuTh YriyOn€HHOEe W3y4eHHWE TeOMETPHUM  Kak
COCTaBJISIONIEH yueOHOTO TIpeMeTa «MaTtemaTukay;

MOATOTOBHUTH OOYYAIOMIMXCSI K MPOJOJDKEHHUIO U3YyYCHHST MAaTeMaTHKH ¢ Y9€TOM BbIOOpa
Oynymieir mpodeccun, obecriednBasi MPEEMCTBEHHOCTh MEXKIY OOmUM Hu TpodeccuoHaTbHBIM
00pazoBaHHEM.

Ha usydenne yaebHoro kypca «I'eomerpus» Ha yriy0oia€HHOM ypoBHE oTBoauTes 204 yaca:
B 10 xmacce — 102 gaca (3 waca B Henenio), B 11 kmacce — 102 gaca (3 yaca B Hezieio).



COJAEPKAHUE OBYYEHUA
10 KJIACC

IIpsimble U MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TIOHATHUS CTEpeOMETpUH. Touka, mpsiMasl, III0CKOCTh, pocTpaHcTBo. [loHsTHE
00 aKCHOMAaTHYECKOM TIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUU H CIISIICTBHS U3 HUX.

B3aumHoe pacnosio’keHue MpsiMbIX B MPOCTPAHCTBE: MEPECEKaIOLIUecs], napauieIbHble U
cKkpenuBaromuecs npsiMele. [Ipu3naku ckpenmBaomuxcs npsambix. [lapaniensHOCTh NPSMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE: MapajuleibHbIE MpPSIMbIE B MPOCTPAHCTBE, MApaJUIEIBbHOCTh TPEX
NpsIMBIX, MapajUIeIbHOCTh MHpsAMOW W MiockocTu. [lapamnenbHoe M LEHTpajbHOE
MPOEKTUpOBaHUE, n300paxenue ¢puryp. OCHOBHBIE CBOMCTBA MapalICIbHOTO MPOEKTUPOBAHUS.
N300paxkenue guryp B napajuiebHON MPOEKIMH. YTJbl C COHANPABICHHBIMU CTOPOHAMM, yroJl
MEeXAy HpsIMBIMU B IpocTpaHcTBe. llapamienbHOCTh MIOCKOCTEH: mapajulesbHble IJIOCKOCTH,
CBOICTBa NapauleabHbIX IUIOCKOCTeH. [IpocTeiinre npocTpaHCTBEHHbIE PUTYPBI HAa TUIOCKOCTH:
TeTpa’/p, NapajuieNenune1, IOCTPOCHUE CEUEHUH.

[lepnieHqUKYISIPHOCTh  TIPSIMOM W TIJIOCKOCTH:  TIEPICHAUKYISIPHBIC TIPSMBIE B
MPOCTPAHCTBE, TMPsSIMbIE TMapaulebHble M TEPHNEeHIUKYISIPHBIE K IJIOCKOCTH, TPU3HAK
MEPIEeHIUKYIIPHOCTH MPSAMON U MIIOCKOCTH, TEOPEMA O MPSAMOI MePHEHAUKYISIPHOM MIIOCKOCTH.
OproroHanbHOe MpoeKTUpoBaHUe. [lepneHAuKyIslp W HAKIOHHBIE: PACCTOSIHUE OT TOYKHU JIO
IUIOCKOCTH, PpACCTOSIHWE OT NPSIMOM A0 IUIOCKOCTH, NpPOeKUus (GUrypbl Ha IJIOCKOCTb.
[TeprieHAMKYISAPHOCTD MJIOCKOCTEN: MPU3HAK MEPIEHANKYIIPHOCTH ABYX IJIOCKOoCcTed. Teopema
0 TPEX MEPNEHIUKYIISIPaXx.

VYTrasl B IPOCTPAHCTBE: YroJl MEXAY NPAMOUN U TIIOCKOCTHIO, ABYTPAHHBIN YTrOJI, TMHEHHBIN
YroJ JIBYIpaHHOTO yrija. TpéXrpaHHbld W MHOrorpaHHbie yribl. CBOWCTBa IUIOCKUX YIJIOB
MHOTOrpaHHoro yria. CBOMCTBa IJIOCKMX M JBYI'PAaHHBIX YIJIOB TPEXTpaHHOro yria. Teopemsl
KOCHHYCOB U CUHYCOB JiJIsl TPEXTPAHHOIO YIJIA.

MHoOrorpaHHMKH

Bubl MHOrOrpaHHHUKOB, pa3BEpTKa MHOrorpanHuka. [Ipuzma: n-yronpHas npusma, npsimas
U HaKJIOHHAas TMpu3Mbl, OOKOBas U TOJHAas MOBEPXHOCTh mpusMbl. [lapamnenenunen,
MPSIMOYTOJIbHBIM Tapajulesienune]; W ero coWcTBa. KparTyaillime nyTm Ha HOBEPXHOCTH
MHororpanHuka. Teopema Diinepa. IlpocrpanctBennas teopema Iludaropa. IMupamuma: n-
yroJibHasi TUpaMua, MpaBuibHas U yceu€HHas nupaMusl. CBoiicTBa pédep U OOKOBBIX TpaHeit
MpaBUJIbHOM mnupaMubl. [IpaBuibHBIE MHOTOIpDaHHUKH: IPAaBWIbHAs NMpU3Ma M IpaBUJIbHAs
MMpaMua, MpaBujIbHasi TPEYrojbHas MUpaMuia U MpaBUWIbHBIN TeTpasap, kyO. [Ipencrasnenue o
MPaBUIIbHBIX MHOTOTPAHHUKAX: OKTA3P, JOJAEKa3Ip U UKOCAIP.

Brrunicnenue 3neMeHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHanu, yrisl. [lnomans GoxoBoi
MMOBEPXHOCTHU U MOJTHON MOBEPXHOCTHU MPSMOI TPU3MBIL, IJIOIIAAb OCHOBaHHIL, TeOpeMa 0 OOKOBOU
MOBEPXHOCTU MPsAMOI mpu3Mbl. [Lnomans G0KOBOW MOBEPXHOCTH M MOBEPXHOCTH MPABUIHHON
MAPaMU/JIbI, TEOPEMA O IJIOLIAIN YCEUYEHHON TUPaMUIbI.

CummeTpusi B OPOCTPAHCTBE. DJIEMEHTHl CHUMMETPUHU TPABHIBHBIX MHOTOTPAHHUKOB.
CummeTpusi B MNpaBUIBHOM MHOTOTPAaHHUKE: CHMMETpUS NapajUiesenuneaa, CUMMETpHUs
MPaBUIIbHBIX MTPU3M, CHMMETPHUSI MPABUIILHON TUPAMUIBI.

BexTopbl 1 KOOPANHATHI B IPOCTPAHCTBE

[ToHsATHS: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, JUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEapHble, COHANpPaBJIEHHbIE M MPOTUBOIOJIOXHO HAMpPAaBICHHbIE BEKTOpbl. PaBeHCTBO



BEKTOPOB. JIeHCTBHUA C BEKTOPAMM: CJIOKEHUE M BBIYMTAHHE BEKTOPOB, CyMMa HECKOJBKHMX
BEKTOPOB, YMHOXEHHE BEKTOpa Ha uncio. CBOMCTBA cI0KeHUs BEKTOpoB. CBOIICTBA YMHOKEHUS
BEKTOPA Ha yucio. [lonsaTre KoMIUTaHapHbIE BEKTOPHI. [Ipr3HaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
IIpaBuno mnapamuienenunena. TeopemMa O pasaoXEHUH BEKTOpa IO TPEM HEKOMIUIAHAPHBIM
BekTopam. [IpsimoyrosnbHas cucrema KoopAuHAT B npocTtpaHcTBe. KoopanHatel Bekropa. CBsi3b
MEXAYy KOOpJAMHAaTaMH BEKTOpa M KOOpJAMHATaMM TOYEK. YTOJ MEXIy BekTopamu. CkaispHoe
IIPOU3BEICHHE BEKTOPOB.

11 KJIACC

Tena ppamenust

TloustTus: MUWIMHAPHUYECKad IOBCPXHOCTb, KOHHYCCKAsA IMOBCPXHOCTD, C(l)CpI/I‘-ICCKaﬂ
MMOBEPXHOCTh, 00Opa3yrolIue moBepxHocte. Tena BpaieHus: MUINHAP, KOHYC, YCEUEHHBIN KOHYC,
cdepa, map. Bzaumnoe pacrnosioxenue chepsl U MIOCKOCTH, KacaTelbHas TUNIOCKOCTh K cdepe.
N300paxkenue Ten BpallleHus Ha MIockocTU. Pa3BépTka munHapa u konyca. CuMMerpusi cepsl
U 11apa.

O6béM. OcHoBHbIE cBoicTBa 00BEMOB Ten. Teopema 00 00bEME MNPSIMOYTrOJIBHOTO
napajuienenunena U ciaeactBus w3 He€. OObEM MpSIMOM M HAKIOHHOW TMPHU3MBI, IUIUHIPA,
nupamMuibl 1 Konyca. O0bEM 11apa 1 MapoBOro CErMeHTa.

KOM6I/IHaHI/II/I TCJI BpallCHUA W MHOTOTpPaHHHKOB. HpI/ISMa, BIIMCaHHAsA B LUWJIUHAP,
omucaHHas okoJio muiuHApa. [lepeceyenne cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepsl IIockocThI0. [loHATHE MHOTOTpaHHUKA, OTTMCAHHOTO OKOJIO chepsl, chephl, BIUCAHHOU B
MHOTOTPaHHUK WJIH TEJIO BpallEHUSI.

[Tmomank MOBEpXHOCTH IWIMHAPA, KOHYyca, Tuiomanas chepel U e€ yacteit. [logobue B
npoctpancTBe. OTHOmIeHHE O0OBEMOB, TUIOMIAJCH TMOBEPXHOCTEH MOJOOHBIX  (uryp.
[IpeoOpazoBanue momobus, romoTeTus. PemieHwe 3amady Ha IUIOCKOCTH C HCIOJB30BaHHEM
CTEepEOMETPUYECKUX METOJIOB.

[locTpoenune ceuyeHWit MHOTOTPAaHHUKOB M TEJ BpallCHMs: CEUYEHUS IHJIMHIpA
(mapannenbHO M MEPIEHIUKYISIPHO OCH), CEYEeHHs KOHyca (mapasuielbHble OCHOBAaHUIO H
MPOXOJIAUINE Yepe3 BEpUIMHY), CEYEHHsI IIapa, METOJIbl MMOCTPOCHHSI CEYEHHI: METOJ CJeJOB,
METO/1 BHYTPEHHETO MPOEKTUPOBAHUS, METO]] IEPEHOCA CEKYILEH TIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektopsl B npoctpancTBe. Onepanuu Hajl BEKTOpaMu. BekTopHOoe yMHOXKEHHE BEKTOPOB.
CpoiicTBa BEKTOPHOTO yMHOKeHUA. [IpsMoyronbHas cucTemMa KOOpPAWHAT B IPOCTPAHCTBE.
Koopaunatsl BekTopa. Pa3noxxenune Bekropa mo 6asucy. KoopanHaTHO-BEKTOPHBIM METOMA MpHU
pELIeHUH TeOMETPUUECKUX 3a/1a4.

JBu:keHusI B IPOCTPaAHCTBE

JIBuxkenuss mpoctpanctBa. OrtoOpaxkenus. [IBwkeHuss u paBeHCTBO ¢uryp. OOmue
CBOMCTBa JABI)KEHHUH. BUIbI ABIKEHUN: MapalenbHbIA MEepPeHOC, HEHTpaibHas CUMMETpUs,
3epKajbHasi CHMMETpHsI, TOBOPOT BOKpYT mpsiMoii. [IpeoOpazoBanus mogo6us. [Ipsmas u chepa
Oiinepa.



IINIAHUPYEMBIE PE3YJIbTATHI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPUSI» (YT JYBJEHHBIA YPOBEHB) HA YPOBHE CPEJHETO OBIIETO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:kianckoe BociMTaHHe:

C(OPMHUPOBAHHOCTh  TPAXKAAHCKOW TO3MLIMU  OOYyJaroIerocs Kak aKTUBHOTO W
OTBETCTBEHHOI'0 WIEHAa POCCHMCKOrO OOIIECTBA, MPEACTABIEHUE O MaTEMaTHMYECKHUX OCHOBAX
(YHKIMOHUPOBAHUSL PA3JIMYHBIX CTPYKTYp, SBICHHH, MPOLEAYp Tpa)KJaHCKOTO O0OIecTBa
(BBIOOpBI, OMPOCHl M JPYroe), yMEHHE B3aMMOJECWCTBOBATh C COLMAIbHBIMU WHCTUTYTaMH B
COOTBETCTBUU C UX PYHKIMUSIMH U Ha3HAYCHUEM;

2) maTrpnoTHYecKoe BOCIIUTAHUE:

c(OpMHUPOBAHHOCTh POCCUNCKOM Tpa’kJaHCKOW MACHTUYHOCTH, YBAXKEHUS K IPOLUIOMY U
HACTOSIIEMY POCCHUICKOW MAaTEMAaTHKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHKEHHUSIM POCCHICKHX
MAaTE€MaTUKOB M POCCHUMCKOW MAaTeMaTUYECKOM IIKOJbI, UCMOJb30BAHUE ITHUX JIOCTH)KEHUH B
JPYrux HayKax, TEXHOJOTHUAX, chepax IKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHWE  JIYXOBHBIX IIEHHOCTEH  pOCCHHCKOrOo  Hapojaa, CPOPMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHUS, CBA3aHHOTO C MPAKTUYECKUM MPHUMEHEHUEM
JNOCTH)KEHUM HAyKM M JESATENBHOCTBI) YYEHOTO, OCO3HAHME JMYHOIO BKJIAJa B IOCTPOCHUE
YCTOMYHMBOTO OYAYIIETro;

4) acTeTYecKO€e BOCIIMTAHME:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIFOUAsl 3CTETUKY MATEMATHYECKUX 3aKOHOMEPHOCTEN,
00BEKTOB, 3a/1ay, PEIICHUH, PacCyX ACHUN, BOCIPUUMYHBOCTH K MAaTEeMaTHYECKUM acleKTam
pa3INYHBIX BUJIOB UCKYCCTBA;

5) pusnveckoe BocnuTaHue:

c(OpMUPOBAHHOCTh YMEHUS IPUMEHATH MaTeMaTUUECKUE 3HAHUS B UHTEpecax 310pOBOTO
u Oe3omacHOro oOpasa JKW3HHM, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0POBBIO (370pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHITHI U OTAbIXA, peryisipHas (Gu3nueckas akTUBHOCTD),
(buznyecKoe COBEPIICHCTBOBAHME MPU 3aHATUSIX CIIOPTUBHO-03/10POBUTEIBHON AEATEIHHOCTHIO;

6) Tpya0BO€e BOCIUTAHME:

TOTOBHOCTh K TPYJly, OCO3HAHHE IIEHHOCTH TPYI0JIO0US, HUHTEPEC K Pa3Iu4HbIM cdepam
podecCHoHaANBHOM NEesSTENbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKOW M e€ MPHIOKEHUSIMH, YMEHUE
COBeplIaTh OCO3HaHHBIA BBIOOp OyAymiei mnpodeccud H pealn30BbIBATH COOCTBEHHBIE
KU3HEHHBIC IUIAHBl, TOTOBHOCTb M CIIOCOOHOCTh K MAaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUH
MPAKTUYECKUX 33]1a4 MaTEMaTUYECKOW HaIlPaBJIECHHOCTH;

7) 3K0JIOTHYECKOe BOCIIUTAHHE:

C(OPMHUPOBAHHOCTh HKOJOTMUYECKOW KYJIbTYyphl, THOHMMAaHHE BIMAHUS COLMAIBHO-
SKOHOMMUYECKHX IIPOLIECCOB HA COCTOSHUE MPUPOJHONW M COLMAIBHOM Cpelbl, OCO3HAHHE
rJ100aJIbHOTO XapaKTepa 3KOJIOIMUECKUX MPOo0IIeM, OpHEHTAIMs Ha TPUMEHEHHE MaTeMaTHYECKIX
3HaHUH 1715 peleHus 3a7a4 B 00JIaCTH OKPYKAIOLIEH Cpeibl, IIaHUPOBaHHUE MTOCTYNKOB M OLIEHKU
MX BO3MOJKHBIX MOCJEICTBUN I OKPY>KAIOILIEN CPELIBL;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:



C(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH W OOIIECTBEHHOH MPAaKTUKH, MOHMMaHUE MAaTeMaTHUECKOW HAyKH Kak cQepsl
YEJI0BEYECKON ACATEIIBHOCTH, ITANOB €€ Pa3BUTHs M 3HAYMMOCTH Ul PAa3BUTHs LIMBUIM3ALINN,
OBJIAJICHUE S3BIKOM MATEMAaTUKU U MAaTEMaTUYECKOM KYJIbTYPOH KaK CpPEICTBOM IO3HAHUS MHUpA,
TOTOBHOCTb OCYILIECTBIIATh MPOEKTHYIO U UCCIEN0BATEIBCKYIO AEATEIbHOCTh UHANBUIYAIbHO U

B IpYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3naBaTebHBIE YHHBEpPCAJbHbIE YueOHbIE el CTBUS

ba3oBble jornueckue qelcTBU:

BBIABJIATE W XAPAKTCPU30BATH CYHICCTBCHHLIC ITPHU3HAKKW MAaTEMAaTHYCCKHUX 06T)€KTOB,
MOHATHM, OTHOIIEHMH MEXIYy MOHATUAMU, (OPMYIUPOBAaTh OMNPENCIICHUS  MOHITHH,
YCTaHABIWBATh CYIIECTBCHHBIM MPHU3HAK KIAacCU(PHUKAIMKA, OCHOBAHMUS JUIsi OOOOIICHUS W
CpaBHEHUS, KPUTEPUHU TIPOBOTUMOTO aHAJIH3a;

BOCIIPUHUMATh, (POPMYIHpPOBaTh U MPEOOPa30BHIBATh CYKICHHS: YTBEPIUTENbHBIE U
OTPULATCIIBHBIC, CIUHUYHBIC, HACTHBIC U O6HII/IC, YCIIOBHEIC;

BBIABJIATE MAaTCMATHUYCCKUC 3aKOHOMCPHOCTHU, B3aMMOCBA3U W IIPOTUBOPCUUA B q)aKTaX,
JaHHBbIX, Ha6J'IIO)IeHI/I$IX n YTBCPKIACHUAX, npeaiaratb KpUTCPpUU JJISA BBISIBJICHUA
3aKOHOMEPHOCTEW U TPOTUBOPEUUIL;

ACJIaTb BBIBOJbI C HCIIOJB30BAHHEM 3daKOHOB JIOTUKH, ACAYKTUBHBIX W HWHAYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHHUH TT0 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITENILHO I0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPKICHUM (TIPSMBbIE U OT
MPOTUBHOTO), BBICTpPAaWBaTh AapryMEHTAlUIO, NPUBOJUTH MPUMEPHI U  KOHTPHPUMEPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CYXKICHHS U BHIBOJIbI;

BBIOMpATh CIIOCO0 penieHns yaeOHOH 3a1a4uu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BbIOMpaTh HanboJIee MOIXOSMMINUN ¢ YIETOM CaMOCTOSITENIBHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebCcKHe NeliCTBHA:

HCIO0JIb30BaTh BOMPOCHI KaK UCCIEN0BATEIbCKUI MHCTPYMEHT MO3HAHUS, (DOPMYIUPOBAThH
BOMNPOCHL, (PUKCUpYIOIIKE MPOTUBOpEUYHE, MpobiIeMy, ycTaHABIMBAaTH HCKOMOE U JIAHHOE,
(dbopMHpOBaTh TUNIOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3ULINIO0, MHEHHE;

MPOBOJUTH  CAMOCTOSITENIbHO  CIJITAHUPOBAHHBIA  JKCIIEPUMEHT, HCCIEIOBaHUE IO
YCTaHOBJICHHIO OCOOEHHOCTEM MaTeMaTHYeCKOTO OOBEKTa, SIBICHHS, IMPOLIECCa, BBIABICHUIO
3aBUCHUMOCTEH MEXy 00BbEKTaMu, SIBJICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENILHO (OPMYIUPOBATH 000OIIEHHUS U BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO
HaOIIO/ICHUS], UCCIEeI0OBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3YNbTaTOB, BHIBOJIOB U
000011IeHMI;

MIPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE MpOIlecca, a TAKKE BBIABUIATh MPEANOIOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBIIAATH JIeUIIUTHI UHPOPMAIUH, JTAaHHBIX, HEOOXOAUMBIX JJIsi OTBETA Ha BOMIPOC U IS
pelIeHus 3a/1a4H;

BBIOMpaTh HMH(POPMAIMIO U3 HCTOYHHKOB PA3WYHBIX THUIIOB, aHAJIM3HPOBATh,
CUCTeMAaTU3UpPOBaTh W HMHTEPHPETUPOBATh HMHGMOPMALMIO PA3NIUYHBIX BHIOB U  (opm
MIpe/ICTaBJICHHS;



CTPYKTYpUPOBATh HH(POPMAIIHIO, TPEACTABIATH €€ B pa3InYHbIX (POpPMax, HIUTFOCTPUPOBATH
rpaduyuecKy;

OLICHUBATh HAAEKHOCTh HMH(OPMAIMM IO  CAMOCTOSITEIBHO  CPOPMYTUPOBAHHBIM
KPUTEPHSIM.

KoMMyHHKaTHUBHBIE YHUBEPCAJIbHbIE YUeOHbIe J1eiicTBUS

OO0umenne:

BOCIIpUHUMATb U q)OpMYJII/IpOBaTI) CY)XACHHA B COOTBCTCTBUU C YCIOBUSAMH U LECIISIMU
O6IlI€HI/I$I, SICHO, TOYHO, I'PaMOTHO BbIpaXXaTb CBOIO0 TOYKY 3pCHHA B YCTHBIX W IMHCBbMCHHBIX
TCEKCTaXx, JaBaTh IMOACHCHUA 110 X0y PCIICHUA 3ala4, KOMMCHTUPOBATH HOJIy‘IGHHbeI PE3YJIbTAT,

B XOJi€ OOCYXKJIeHHUs 3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOUl TEMBbI, MPOOIEMBI,
pemaeMoﬁ 3aaa4M, BBICKA3bIBATh HJACH, HAILICJIICHHBIC Ha IOWUCK PCIICHUA, COIMOCTABJIATH CBOU
CYXJEHHUS C CY)KICHHSIMHU JPYTUX YYaCTHUKOB Jauajora, oOHapyKMBaTh pa3jMuue U CXOJICTBO
MO3UIINH, B KOPpEKTHOU (hopme GOopMyIHpOBATh Pa3HOTIACHS, CBOM BO3PAKECHHS;

NpCACTABIATE PE3YJIbTAaThl PCIICHUA 3aJadd, SKCIICPUMCHTA, HCCICAOBAHUA, ITPOCKTA,
CaMOCTOSITEIFHO BEIOMPATH (POpMAT BRICTYIUICHHS ¢ YUETOM 3a/1a4 MPE3EHTAIMN U 0COOCHHOCTEH
ayIUTOPHH.

PeryasiTuBHble yHUBepCcalbHbIC YUeOHbIE AeliCTBUA

Camoopranuszanus:

COCTaBIIATh IUIAH, AJITOPUTM pEUIECHHUS 3aJayd, BBIOMpATh CIOCOO peleHHs ¢ Y4ETOM
UMEIOIIUXCA PECYpPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBaTb M KOPPEKTUPOBATh
BapUAaHTHI PEIICHUN ¢ y4ETOM HOBOUM MH(POPMAIIHH.

CaMOKOHTPOJIb, YMOLMOHAJILHBIN HHTEJIEKT:

BJIAJIeTh HAaBbIKAMM II03HABATEIILHON pe(UIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIMTENbHBIX MPOLECCOB, MX Ppe3yJabTaTOB, BIAAETh CIOCO0AMHM CaMOINPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCa U pe3ysIbTaTa PelIeHNs: MaTeMaTHUeCKOH 3ajauu;

IPEIBUAETh TPYJHOCTH, KOTOpPbI€ MOTYT BO3HHMKHYTh IIPH PEIICHUH 3a/a4id, BHOCHUTHb
KOPPEKTHUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAlIECHHBIX OIINOOK,
BBISIBJICHHBIX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3y/IbTaTa LIEJIH U YCIOBUAM, OOBACHATh IPUUMHBI JOCTHXKEHUS
WIA HEJNOCTWKEHMsI pe3yJbTaTOB JEATENbHOCTH, HAaXOAUTh OHIMOKY, JaBaTb OLEHKY
IpUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eSITeJIbHOCTD:

IIOHMMAaTh U UCIOJIb30BaTh MPEUMYIECTBA KOMAHAHOM M MHIUBUAYaIbHONH pabOThl IpU
pemieHMM y4yeOHBIX 3ajJa4, MNPUHUMATh 1€JIb COBMECTHOM JIeSTEIbHOCTH, IUIAHUPOBATh
OpraHu3alMil0 COBMECTHOM palOThl, pacnpenesarb BHIbl padoT, TOrOBApUBATHCSA, OOCYXIATh
IpOoLECC U pe3yabTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B IPYNIOBBIX (popmax paboTsl (0OCyKIeHUs, 0OMEH MHEHUH, «MO3rOBbIE
LITYPMBbI» ¥ UHBIE), BBIMOJIHATH CBOIO YaCTh PaOOTHI M KOOPAWHUPOBATH CBOU ICHCTBHSI C IPYTUMU
YjieHaMM KOMAaH[Ibl, OIICHWBAaTh KAaueCTBO CBOET0 BKJIaJa B OOLIMI MPOAYKT MO KPUTEPHSM,
c(OpMYINPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBUS.

INPEAMETHBIE PE3YJIBTATbBI

K kon1y 10 ki1acca oOyyaromuiicss HayYuTCA:



cBOOOJTHO ONEPUPOBATh OCHOBHBIMHU MOHSTHUSMHU CTEPEOMETPUH MIPU PEIICHUU 33/1a4
IIPOBEJIEHUU MaTEMAaTUYECKUX PACCYKICHUM;

MPUMEHATh AaKCHUOMBI CTEPEOMETPUM M  CIEACTBUS W3 HUX IIPU  PELICHUU
r€OMETPUYECKUX 3a/1a4;

KJIaccu(UIMPOBaTh B3aMMHOE PACIIONIOKEHUE TPSMBIX B MPOCTPAHCTBE, TNIOCKOCTEH B
MIPOCTPAHCTBE, NPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

cBOOOJTHO OMEPUPOBATHh MOHSATHSIMH, CBSI3aHHBIMU C YTJIAMH B MPOCTPAHCTBE: MEXIY
MPSIMBIMU B ITPOCTPAHCTBE, MEXY NPSAMOI U MJIOCKOCTHIO;

cBOOOJTHO OTIEPHPOBATH MOHATHIMH, CBI3aHHBIMH C MHOTOT'PaHHUKAMU;

CBOOOJHO pacro3HaBaTh OCHOBHBIE BHJbl MHOIOI'PAaHHUKOB (Tpu3Ma, MUpaMHJa,
MPSIMOYTOJIbHBIN Napajuienenunen, Kyo);

KJIacCU(PHUITUPOBATH MHOTOTPAHHUKH, BBIOWpasi OCHOBaHUS I KJIacCU(PUKAIINH;
CBOOOJHO ONEPUPOBATH TOHATUSMHU, CBSI3AHHBIMM C CEYEHHEM MHOTOTPAaHHUKOB
IJIOCKOCTBIO;

BBITNIOJIHATH MApaJUIeNIbHOE, LIEHTPAJILHOE U OPTOTOHAIBHOE MTPOEKTUPOBaHKUE (PUTYp Ha
IJIOCKOCTb, BBITIOJIHATH N300pakeHUs! PUryp Ha MIOCKOCTH;

CTPOUTH CEYEHUS] MHOTOI'PAHHUKOB PA3JIMYHBIMU METOJAaMHU, BBIIOJHATH (BBIHOCHBIEC)
IJIOCKHE YePTEe U U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD: BUJ CBEPXY, COOKY, CHU3Y;
BBIYMCIATh IUIOIIAAM IOBEPXHOCTEH MHOTOIPAaHHUKOB (Mpu3Ma, MHpaMUia),
reOMETPUUECKUX TeJl C MPUMEHEHHEM (popmyI;

CBOOOJIHO ONIEpUpPOBaTh MOHATUAMM: CHUMMETpPHUs B IPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CUMMETPHH, LIEHTP, OCh U IJIOCKOCTh CHMMETPUU (QUTYPBI;

CcBOOOJIHO ONEPHUPOBATh MOHATUSAMH, COOTBETCTBYIOLUIMMH BEKTOpaM M KOOpAWHATaM B
IIPOCTPAHCTBE;

BBITOJIHATH ACHCTBUS HaJl BEKTOpaMH;

pemaTh 3aJa4d Ha J0Ka3aTeIbCTBO MAaTEMaTUYECKUX OTHOUIEHMH M HaxOXJIECHUE
Ir€OMETPUYECKUX  BEIMYMH, IPUMEHSS M3BECTHBIE METOAbl IPU  PELICHUU
MaTeMaTUYECKUX 3a/]1a4 IOBBIIIEHHOI'O ¥ BBICOKOI'O YPOBHS CJIOKHOCTH;

IPUMEHATH NIPOCTEHIINE TPOrPaMMHBIE CPEJCTBA U JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI [IPU PELICHUU CTEPEOMETPUUECKUX 3a/au;

U3BJIEKaTh, IPEOOPA30BBIBATH U HHTEPIPETUPOBATH HHPOPMALIUIO O IPOCTPAHCTBEHHBIX
reoMeTpUYECcKUX (PUrypax, NpeaCTaBICHHYIO Ha YepTeKaxX U pUCYHKAX;

IPUMEHSATH [OJyYCHHbIE 3HAHUS Ha IIPAKTUKE: CPAaBHUBATh U aHAIIM3UPOBAThH pealibHbIE
CUTyallud, TPUMEHSTh M3y4YE€HHbIE TIOHATHS B IpOLlECCe IOMCKA PpELICHUs
MaTeMaTu4ecku cHhopMyaupoBaHHON MPOOIEMbI, MOJIEINPOBATh PealbHbIE CUTYallUU
Ha $3bIKE TEOMETPUHU, HCCIEeNOBaTh IOCTPOEHHbIE MOJEIH C MHCIOJb30BaHUEM
reOMEeTPUYECKUX MMOHATHI U TeOpeM, armapara ajreOpbl, penats NpakTUYeCKUe 3a1auH,
CBSI3aHHBIE C HAXOXKJCHUEM F€OMETPUUECKUX BEJINYMH;

UMETb MPECTaBICHHs 00 OCHOBHBIX 3TallaxX pa3BUTHS T€OMETPUU KaK COCTABHOM YacTu
(¢byHIaMeHTa pa3BUTHUS TEXHOJIOTUH.

K koniy 11 ki1acca oOyyaromuiicss HayduTCs:

CBOOOIHO OTIEPHPOBATH MOHSATHSIMH, CBS3aHHBIMH C IMJIMHIPUYECKON, KOHHYECKOH U
cepuyeckoil MOBEPXHOCTSIMHU, OOBSICHATH CIOCOOBI MOJTyIEHHS;

OTIEPUPOBATH TOHATUSIMH, CBS3aHHBIMH C TEJAMH BPALICHUS: LIJIUHIPOM, KOHYCOM,
cdepoii u mapom;



pacro3HaBaTh Tena BpameHus (HWIMHIP, KOHYC, cdepa U map) U 0ObACHATh CIIOCOOBI
MIOJIyYEHHUS TeJl BPALICHUS;

KJIaccu(UIMPOBATh B3AUMHOE PACIIONIOKEHHE CEephl U TIIOCKOCTH;

BBIUMCIIATH BEJIMYMHBI JJIEMEHTOB MHOTOTPAaHHUKOB M TEJI BpALICHHSA, OOBEMBI U
TUTOIIAM MTOBEPXHOCTE MHOTOTPAHHHMKOB M TE€J BPAICHHs, T€OMETPHUECKUX Tell C
MIpUMEHEHHEM (DOPMYIT;

cBOOOJTHO OTIEpUPOBATH MOHITHAMH, CBI3aHHBIMH C KOMOMHAIIUSIMH TEJ BpAICHUS U
MHOTOT'PaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIN B c(epy M OMHCAHHBIA OKOJO chepsl,
cdepa, BMCaHHAsi B MHOTOT'PAaHHHK WJIH TEJIO BPAIICHUS;

BBIUUCIIATH COOTHOIIEHHSI MEXIY TUIOMIAIIMHU TIOBEPXHOCTEH U 00bEMaMH 1MOT0OHBIX
TEI,

n300paxaTb H3ydaeMble (PUTyphl, BBIMOIHATH (BBIHOCHBIE) IIJIOCKHE YEPTEXKHU U3
PHUCYHKOB ITPOCTHIX 00BEMHBIX (PUTYp: BUI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHS Tell
BpaIleHUs;

W3BIIEKATh, HHTEPIIPETUPOBATH M MPEOOPA30BBIBATH MHPOPMAIIUIO O IIPOCTPAHCTBEHHBIX
TreOMETPUIECKUX (PUTYpax, MPEICTaBICHHYIO Ha YepTeKaX U pUCYHKAX;

cBOOOJTHO OTIEPHPOBATH TIOHSATHEM BEKTOP B MIPOCTPAHCTBE;

BBITIOJTHSTE OTIEPAIUH HaJl BEKTOPaAMHU;

3aJaBaTh IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBON CHCTEME KOOPIAMHAT;

pemaTh TEOMETPHUYECKHE 3a7ayll Ha BBIYHCICHHWE VYIJIOB MEXAYy TPSMBIMA U
IUIOCKOCTSIMHU, BBIUHCIIEHHE PACCTOSHUI OT TOYKM A0 IUIOCKOCTH, B IIEJIOM, Ha
IIPUMEHEHHE BEKTOPHO-KOOPANHATHOTO METO/Ja IIPU PELICHUH;

cBOOOJIHO ONIEPUPOBATH MOHATUSAMH, CBA3aHHBIMU C IBUKEHHEM B IIPOCTPAHCTBE, 3HATh
CBOMCTBA JIBIDKCHMIA,

BBITMOJIHATE M300paX€HUsT MHOIOIPDAaHHMKOB M TeJl BpALCHHUs IpPU HapajyIeIbHOM
NepeHoce, EHTPAIbHOH CUMMETPHH, 3€PKAIbHOW CUMMETPHH, IIPU MOBOPOTE BOKPYT
psMOM, IPeoOpa3oBaHuUs MOA00HS;

CTPOMTH CEUEHHsI MHOTOI'PAaHHUKOB U T€JI BPAILEHUs: CEYEHUs LIMIMHpA (T1apauIeIbHO
U IIEpIEHIUKYIISIPHO OCH), CEYEHUs KOHYca (MapajllebHble OCHOBAHUIO U IIPOXOAAIINE
yepe3 BEpLIMHY), CEUCHMs 111apa;

UCIOJb30BaTh METOJbl NOCTPOCHUS CEYEHMH: METOJ CIJIEeJ0B, METOJ| BHYTPEHHEro
IIPOEKTUPOBAHUS, METO/I IIEpEHOCA CEKYILEeH MIIOCKOCTH;

JI0Ka3bIBaTh FT€OMETPUYECKUE YTBEPKACHUS;

IPUMEHATh TeOMEeTpUuYecKue (aKThl Uil peIIeHUs CTEepPEeOMETPUUYECKUX 3ajad,
IPENOJararIliX HECKOJIBKO I1aroB PEeLICHMs, €CIU YCIIOBUS INPUMEHEHUs 3aJaHbl B
SIBHOUM ¥ HESIBHOH (opMme;

pemaTh 3aJa4d Ha J0Ka3aTeIbCTBO MAaTEeMAaTHYECKUX OTHOIICHUH M Hax0XKJIeHHE
reOMETPUYECKUX BEJTHYUH;

MPUMEHSATH MPOTPAMMHBIE CPEJCTBA U NEKTPOHHO-KOMMYHHUKALIMOHHBIE CUCTEMBI ITPU
peLIeHNH CTEPEOMETPUYECKUX 3a/1ay;

NPUMEHATh TOJIyYCHHblE 3HAHMA Ha MpaKTHKe: CpaBHUBATh, AaHAJIU3UPOBATh U
OLICHUBATh pealbHble CUTYallu, IPUMEHATh U3yYE€HHBIE MOHATHS, TEOPEMBI, CBOMCTBA
B IIpolleCCE€ IIOMCKAa pelIeHUs] MaTeMaTHYecKH CQOPMYIUPOBAHHONH MpPOOIEMBI,
MO/IEIUPOBATh pealibHbIe CUTYallUU Ha S3bIKE T€OMETPUH, UCCIE0BATh TIOCTPOCHHBIE



MOJIENI C HCII0JIb30BAHUEM I€OMETPUYECKUX NOHATUM M TEOpEM, almapara ajireopsl,
pelaTh MpaKTU4YECKUE 3a/1a4M, CBA3aHHbIE C HAXOKJIECHUEM M€OMETPUUECKUX BEIUYNH;
UMETh MPECTABICHHUS 00 OCHOBHBIX ATAIaX Pa3BUTHS T€OMETPUU KaK COCTABHOM YacTh
(GbyHIaMeHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM (uudgposbie)
n/n NPOrpaMMblI Bcero Konrpoampie | Ipaxtireckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 BBenenue B crepeoMeTpuio 23 1
) B3anMHOe pacnosiokeHue npsiMbIX B 6 |
MIPOCTPAHCTBE
3 [TapanienbHOCTh MPSAMBIX U TJIOCKOCTEN B g
MIPOCTPAHCTBE
4 [NeprieHAUKYIAPHOCTH MPSIMBIX U 55
IJTIOCKOCTEMN B MPOCTPAHCTBE
5 VYTIBl 1 pacCcTOSTHUS 16 1
6 MHororpaHHuKH 7 1
Bexkrtops! B mpocTpaHcTBE 12
g HOBTOPGHI/IC, 00o011eHne U cucTeMaTH3anus 5 )
3HaHUHI
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0




11 KJIACC

KosnnuyectBo yacos DJIEeKTPOHHbIE
No 11/11 HanmeHoBaHMe pa3je/ioB U TeM Korrrpoasnsie | Tpaxtuseckue (uudgpossbie)
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI pecypest
1 AHanuTnyeckas reoMeTpus 15 1
) [ToBTOpEHwUe, O606HI€HI:IC u 15 |
cUCTeMaTH3alus 3HaHUH
3 O06BEM MHOTOTPAaHHHUKA 17 1
Tena BpameHus 24 1
5 [Tmomaau moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEI
6 JIBrokeHust 5 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 )
cUCTeMaTH3allus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
HU3yUyeHus

DJIeKTPOHHbIE
uupposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OcHoBHbIE TpaBUIIa U300paKEHUS HA
PHUCYHKE MJIOCKOCTH, MapajieIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[TonATHs cTepeomeTpun: TOUKA, IpsMas,
IJTOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE
MpaBUJIa N300paKeHHs Ha PUCYHKE
IJIOCKOCTH, MapajieNbHbBIX MPSIMBIX
(0Tpe3KoB), cepeIMHbI OTPE3Ka

[TonsiTHS: Mepecekarouuecs MIoCKOCTH,
nepeceKarouecs mpsimasi ¥ miIoCKOCTh;
MOJIYIPOCTPAHCTBO

[TonsiTHs: epeceKaronuecs MIOCKOCTH,
nepeceKaroIuecs npsimas ¥ mioCKOCTh;
MOJIYIPOCTPAHCTBO

MHuororpanHuku, n3o0pakeHue
MIPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIUX 00BEKTOB

MHoOrorpaHHHUKH, U300paKEHHE
MIPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIIHUX 00BEKTOB

AKCHOMEI CTCPCOMCTPHHU U IICPBLIC
CICACTBUA U3 HUX




AXCHOMBI CTEPEOMETPUHU U TIEPBBIE
CJIEJICTBMS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus u3 HUx. CrocoOnl 3a1aHust
MPSIMBIX U TJIOCKOCTEH B IPOCTPAHCTBE.
O06o03HaueHus TPSMBIX U TIJIOCKOCTEH

10

N300paxkenue ceueHnit nupamupl, Kyoa
U IPU3MBI, KOTOPbIE IPOXOISAT Yepe3 UxX
pé6pa. N3obpaxenne nepeceueHust
MTOJTY4EHHBIX MIJIOCKOCTEN.
PackpammBanue NoCTpOEHHBIX CEYEHUIN
Pa3HbIMH LIBETAMHU

11

N300paxkenue ceueHunii nupamubl, Kyoa
U IPU3MBI, KOTOpbIE TPOXOAT Uepes3 ux
pé6pa. N3o0paxkeHne nepeceueHust
MOJIYYEHHBIX IJIOCKOCTEH.
PackpamrBanue NOoCTpOCHHBIX CEYEHUI
pa3HbIMU LIBETaMU

12

N300pakeHune ceueHuit mupaMupl, Kyoa
Y TIPU3MBI, KOTOPBIC MTPOXOJIAT Yepe3 UxX
pé6pa. N3o0paxkeHne nepeceueHust
MOJIyYCHHBIX TIOCKOCTEH.
PackpamimBanue mocTpOSHHBIX CCYCHUN
pa3HBIMU IIBETaAMHU

13

N300paxeHne ceueHnil MIpaMuibl, Kyoa
Y TIPU3MBI, KOTOPBIC TPOXOJIAT Yepe3 UX
pébpa. M3o0paxkeHne nepeceyeHus
MOJTyYCHHBIX TIOCKOCTEH.




PackpammBanue NOCTPOEHHBIX CEYEHUN
pPa3HBIMU LIBETAMHU

14

Merton cneoB Ui HOCTPOSHUS CEUEHUI

15

Mertoa cieoB Uit OCTPOSHHSI CEUCHHIA.
CpoiicTBa nepece4eHnii MpsIMbIX U
IJIOCKOCTEN

16

Mertoa cieoB Uit IOCTPOCHHS CEUSHHM.
CpoiicTBa nepecedeHnii MpsIMbIX U
IJIOCKOCTEN

17

[TocTpoenne ceuenuii B mupamue, Kyoe
o TpéM ToukaM Ha pébpax. Co3maHue
BBIHOCHBIX YePTEKEH M 3aITHCh IIIaroB
MTOCTPOCHUS

18

[TocTpoenune ceuenuii B mupamue, Kyoe
1o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEpPTEKEW U 3aIlKCh I1aroB
MTOCTPOCHHUS

19

[TocTpoenue ceuenuii B nmupamue, Kyoe
1o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEPTEXKEHN U 3aMKCh 11aroB
MIOCTPOEHUS

20

[TocTpoenue ceuenwuii B nupamuie, Kyoe
o Tpém Touykam Ha pébpax. Co3znanue
BBIHOCHBIX YEPTEKEW U 3aHUCh 111aroB
IOCTPOEHHUS

21

IToBTOpenue mianumerpun: Teopema o
MIPONOPIHOHANIBHBIX 0Tpe3kax. [lomodue
TPEYTOJIbHUKOB




22

[ToBTOopenue mnanumerpun: Teopema
Menenas. Pacuersl B ceUeHUSIX Ha
BBIHOCHBIX 4yepTexkax. Mctopus pazButus
IJIAHUMETPUU U CTEPEOMETPUHU

23

KonTpoabHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

24

B3anMHOe pacnoiokeHue npsiMbIX B
npocTtpaHcTBe. CKpeluBaromuecs
npsiMble. [Ipu3HaKu CKpemmnBaromuxcs
npsMbIX. [lapannenbHble TpsMble B
MIPOCTPAHCTBE

25

TeopeMa o CyleCTBOBAaHUU U
€MHCTBEHHOCTH IIPSIMOM MapajuieIbHON
JTAHHOW MPSIMOM, IPOXOASAIIEN Yepes
TOUYKY MPOCTPAHCTBA U HE JIeKallel Ha
JTAHHOW mpsiMoii. JIemMa o mepeceueHun
napajuiebHbIX IPSIMBIX IJIOCKOCTHIO

26

[TapannensHOCTH TpeX NpsAMBIX. Teopema
0 TpEX mapasuieabHbIX NpsAMbIX. Teopema
0 CKpELIMBAIOUINXCS MPSIMBIX

27

[TapannenbHoe MPOEKTHPOBAHUE.
OcHoOBHBIE CBOMCTBA MapaIEILHOTO
npoektupoBanus. M300pakeHue pa3HbIX
¢buryp B napamienbHON IPOEKIUN

28

LenTpanbHas npoekuus. Yroiu ¢
COHAIIPABJIEHHBIMU CTOPOHAMU. YTOJI
MEXIY IPAMBIMHU

29

33)13‘{1/1 Ha J0Ka3aTCJIbCTBO U
HNCCICIOBAaHUC, CBA3AHHBIC C




PacIoJIOKEHUEM PSIMBIX B
IIPOCTPAHCTBE

30

[TonATHA: napaIeNbHOCT NPAMOKN U
IJIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
HapajyIeIbBHOCTU IPSAMON U INIOCKOCTH.
CpoiicTBa napauIeaIbHOCTU IPSIMOM U
IUIOCKOCTU

31

FGOMeTpI/I‘-IeCKI/IC 3a1a4dl Ha BBIYHCIICHUC
U JI0Ka3aTeJIbCTBO, CBS3aHHBIE C
NapajieIbHOCTHIO MPSIMBIX U
IIJIOCKOCTEHN B IIPOCTPAHCTBE

32

[TocTpoenue ceuenus, MpoXoIAIIEero
4yepe3 JaHHYIO MPSAMYIO0 Ha YePTEeKE U
MapajiyIeIbHOTO APYrou npsiMoil. Pacuér
OTHOIIICHUH

33

[TapannensHas MpoeKIys, MPUMEHEHNE
JUTSI TIOCTPOEHUS CeYCHUH Kyba 1
napasienenumnena. CBoicTBa
napajuiesienuIea ¥ Ipu3Mbl

34

[TapannensHble mwockocTy. [Ipu3Haku
MapajuIeIbHOCTH JBYX IIOCKOCTEH

35

TeopeMa O MMapaJuICJIbHOCTH U
CAMHCTBCHHOCTH IIJIOCKOCTH,
npoxonﬂmeﬁ qgepe3 TOUKY, HC
MIpHUHAJICIKAITYIO ,HaHHOﬁ IIJIOCKOCTHU U
CIIEACTBHS U3 HEE

36

CsoiicTBa napaJiiCJIbHBIX ILIOCKOCTEH: O
napaJllICJIbHOCTH MPAMBIX NMIEPCCCUCHU A




IIPU EPECEYCHUHN ABYX MapajljIeIbHbIX
IIJIOCKOCTEHN TPEThEr

37

CpoiicTBa napajuieabHbIX MJIOCKOCTEH:
00 oTpe3Kax mapaieabHBIX MPSIMBIX,
3aKIIFOYCHHBIX MEXKAY MapajlIeIbHBIMU
IJIOCKOCTSIMU; O NIEPECEUEHUH IPSIMOH C
ABYMA TapaJlJICIIbHBIMHU IIJIOCKOCTAMUA

38

[ToBTopenue: Teopema [ugaropa na
TUIOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPHUS
MPSIMOYTOJIBHOTO TPEYTrOJIbHUKA

40

CpoiicTBa Ky0a U IpSIMOYT0JIbHOTO
napajuiesIenunena

41

Boruncnenue aiamH oTpe3koB B KyOe 1
MPSIMOYTOJIbHOM Tapajuiesienure e

42

[TepieHAMKYIAPHOCTD MPSIMOMN U
miockocTH. [TpusHak
MEPIEeHIUKYIIPHOCTH MPSMOU U
IJI0CKOCTH

43

[TeprieHAMKYISAPHOCTD MPSIMOU U
wiockoctu. [Ipusnak
MEePIEeHIUKYIIPHOCTU MPSIMOU U
MJI0CKOCTH

44

Teopema o cyiiecTBOBaHUU U
€IMHCTBEHHOCTH NPSMOM, TPOXOJAIIEN
4yepe3 TOUYKY IPOCTPAHCTBA U
NEPIEHIUKYIIPHON K TNIOCKOCTH




[InockocTu U NEPIEHAUKYISPHBIE UM

45 IIpsIMbIE B MHOTOTpaHHHUKaX

46 [InockocTu U neprneHANKYIsSIpHbIE UM
MpsIMblE B MHOTOTpaHHUKAX
[lepneHuKyIsip 1 HaKJIOHHASL.

47 [TocTpoenue neprneHuKymnspa U3 TOYKU
Ha IPSIMYIO
[lepneHuKyIsip ¥ HAKJIOHHASL.

48 [TocTpoenue nepneHuKynspa u3 TOUKu
Ha IPSIMYIO

49 Teopema o TpEX nepneHANKYIApax
(npsimast u oOpaTHast)

50 Teopema o TpEX mepneHAUKYIApax
(mpsimast u oOpaTHast)

51 YT0a MeX Iy CKPEeIUBAIOIIUMUCS
IPSIMBIMH
ITouck nepneHauKyIApHBIX MPSIMBIX C

52 ITOMOIIBIO NEPIICHIUKYIIIPHBIX
IIJIOCKOCTEMN

53 OpToroHajibHOE TPOSKTUPOBAHUE
IToctpoenue ceuenuil Kyda, Ipu3Msl,

54 MPaBUJILHON MUPAMHUJIBI C IOMOIIBIO
OPTOTOHAJILHOM MPOEKIMH
IToctpoenue ceuenuil Kyda, Ipu3Msl,

55 IIPaBUJIBHON MUPaMUBbI C IIOMOILBIO

OpTOFOHaHLHOﬁ MMpOCKINHU




56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHTEIIBHO IIOCKOCTHU. IlnockocTu
CUMMETpPUN B MHOTOTpaHHHUKAX

57

[Ipu3Hak nepnesauKyIspHOCTH IPSIMOI
U IJIOCKOCTH KakK CIIEJCTBUE CUMMETPUU

58

[IpaBuiibHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSTHUN OT TOYKHU J0 INIOCKOCTH

59

[IpaBuiibHBIE MHOTOTpAaHHUKH. Pacyér
PacCTOSTHUN OT TOYKHU J0 INIOCKOCTH

60

CriocoObl OITyCTUTH HEPIIEHUKYISPDI:
CUMMCECTpPUIA, CABUT TOYKHU I10
MapajuIeIbHON IPSAMOM

61

CrBur no HenapaJIeIbHOM MPAMOH,
W3MEHEHUE PACCTOSIHUI

62

KontponpHas padota "B3zanmuoe
pacroio’keHue MPSIMbIX U TIIOCKOCTEH B
npocrpasnctae"

63

[ToBTOpEHUE: Yyroa MexXy MPSIMBIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTrOJIbHUKE, TeopemMa
KOCHHYCOB

64

[ToBTOpEHUE: Yoy MEXTY
CKPELIMBAIOIIUMHUCS MPSIMBIMU B
IIPOCTPAHCTBE

65

I'eoMeTprueckre METOIbI BBIYUCICHUS
yTJia MeXy IpSIMbIMU B
MHOTOI'paHHHKaX




66

JIByrpanHblii yroj. CBOMCTBO JIMHENHBIX
YIJI0B JIBYTPaHHOIO yIjia

67

[TepieHAMKYNASPHBIE TIIIOCKOCTH.
CpoiicTBa B3aMMHO NEPIEHIUKYISPHBIX
IJIOCKOCTEN

68

[Ipu3Hak nepnesauKyIspHOCTH
IIJIOCKOCTEHN; TEOpEMA O MPSIMOU
IepecedyeHms ABYX IIIOCKOCTEN
MEPIEHIUKYIISIPHBIX TPETHEN MIIOCKOCTH

69

[IpssmoyronbpHBIN Napasuienenunesn; Kyo;
W3MEPEHUS, CBOMCTBA IPSAMOYTOJIBHOTO
napajuieJIenunena

70

Teopema o aAuaroHanu NpMOYroabHOTO
napajJiesIenuIesia U ciaeICTBUE U3 Heé

71

CrepeoMeTpHuueckre U IpUKIIaIHbIE
3a/1auM, CBSI3aHHBIE CO B3aMHBIM
PacroJIOKEHUEM MPAMBIX U TNIOCKOCTH

72

HOBTOpeHI/ICZ CKpCIIUBAIOMIUECA
IIpAMBIC, IMapalJICIIBHBIC IIJIOCKOCTU B
CTaHAAPTHBIX MHOI'OTPAaHHUKAX

73

Hapa ImapayiCJIbHbIX IUIOCKOCTEH Ha
CKPCIIUBAOIUXCA IMMPAMBIX, PACCTOSHUC
MCKAY CKPCIINBAIOMIUMUCS IIPSAMBIMHU B
MPOCTBIX CUTYalIUAX

74

PaccTostHue oT TOUKH A0 IJIOCKOCTH,
pacCcTosAHuC OT HpHMOﬁ J0 IIIIOCKOCTHU

75

Beluncnenue paccTosHUM MEX Ty
CKPELIUBAIOIIUMUCS IIPSIMBIMHU C




IIOMOIIIBIO NIEPIEHAUKYIJIAPHON
IIJIOCKOCTH

TpéXxrpaHHblid yroj, HEPaBeHCTBA AJIs
TpeXrpaHHbIX yrioB. Teopema

76
[Mudaropa, TeopeMbl KOCHHYCOB H
CHUHYCOB JUJI TPEXIPAHHOTO yria

77 DneMeHTHI c(hepruIeCcKOil TeOMETPHH:
reoJIe3nYecKue JIMHUU Ha 3emiie

73 KonTponsnas padorta "Yrisl u
paccrosiHus"

79 CucreMaru3zanus 3HaHUN
"MHOTrOrpaHHUK U €ro 3J1€MEHTHI"

20 [Inpamua. Bunel nupamua. [IpaBunpHas
nupamMua

21 [Tpusma. [Ipsimas 1 HaKJTOHHAS TPU3MBI.
[IpaBunbpHas npusma

2 [Ipsimoit mapamnenenunen,
MPSIMOYTOJIbHBIN NapajuieNenune, Kyo

23 Brinykibie MHOTOrpanHuku. Teopema
Ditnepa
Boinykneie MHOrorpannuku. Teopema

84 Oiinepa. [IpaBunbHbIe 1
MOJIYITPaBUIIbHBIE MHOTOI'PAHHUKHU

85 KontponbHas padora "MHororpanHuku"

26 [TonsTHE BEKTOpA HA MJIOCKOCTH U B
IIPOCTPAHCTBE

87 CymMma BEKTOpOB

88 Pa3HocTh BekTOpOB




89 [IpaBusno napannenenurnena 1
90 YMHOK€EHNE BEKTOpa Ha YHUCIIO 1
Paznoxxenne Bekropa 1o 6azucy Tpéx
91 BEKTOPOB, HE JISKAIIUX B OJHOU 1
TJIOCKOCTH
92 CkansipHO€ POU3BEICHUE 1
93 Brrurcnenue yriia Mex,1y BEKTOpamMu B |
MIPOCTPAHCTBE
94 [Ipocreiiiume 3a1a4u ¢ BEKTOpaMH 1
95 [IpocTeiimue 3a7a91 ¢ BEKTOpAMH 1
96 [IpocTeiimue 3a7a91 ¢ BEKTOpAMH 1
97 [IpocTeiimue 3a7a91 ¢ BEKTOpAMH 1
98 O00011IeHNE U CUCTEMATHU3ALMS 3HAHUN 1
99 O00011IeHNE U CUCTEMATHU3ALMS 3HAHUN 1
100 Hrorosas koHTpoJbHAs paboTa 1
101 Hrorosas koHTpoJbHAs paboTa 1
102 O0001IeHre U cucTEMaTU3aLMs 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KJIACC

KosnuuyectBo 4yacos DJIEeKTPOHHbIE
Ne T Mara uupposbie
€Ma ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero H3y4eHHusi | oOpa3oBaTeJibHbIE
padoTsbI padoThI
pecypcsl
[ToBTOopenue Tems! "KoopauHarsl
1 BEKTOPA HA IIJIOCKOCTH U B 1
npocrpaHcTae”
) [ToBTOpenue Tems! "CkanspHoe 1
MIPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue Temsbl "Beruncnenue yria 1
MEK/ly BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpeHue TeMbl "YpaBHEHUE TPSMON, |
MPOXOSIIEH Yepe3 1BE TOUKH"
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, |
YpaBHEHUE IIJIOCKOCTH B OTPE3Kax
6 YpaBHEHHE ILIOCKOCTH, HOPMAJb, 1
YpaBHEHUE IJIOCKOCTH B OTpE3Kax
7 BekropHoe npousBeneHne 1
g JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE |
MIPOrpaMMUPOBAHUE
9 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE |
[IPOrpaMMUPOBAHUE
10 AHanuTHYECKUE METOBI pacuéTa yria |
MEXKy PSMBIMA B MHOTOTpaHHUKAX
1 AHanuTHYECKHE METO/IBI pacuéra yria 1

MCKAY IIIOCKOCTSAMH B MHOTOI'PaAHHUKAX




@opMmyiia pacCTOSIHUSA OT TOYKH JI0

12 IJIOCKOCTH B KOOPJIMHATAX

13 Haxosxnenue paccTosiHui OT TOUYKH 10
IUIOCKOCTHU B KyOe

14 Haxosxienue paccTosiHUi OT TOYKHU JI0
IJIOCKOCTH B IPABUJILHOM MUpPaMHJIC

15 KonTtponbHas pabota "Ananuruyeckas
reoMerpus’"

16 Ceuennss MHOTOTPAaHHUKOB:
CTaHJapTHHIE MHOTOTPAaHHUKHU

17 CeueHrss MHOTOTPAHHUKOB: METO/T
CIIEIOB
Ceuennss MHOTOTPAHHUKOB:

18 CTaHJIapTHBIE INIOCKOCTH, IEPECEUCHUS
NPSAMBIX U IJIOCKOCTEHN

19 [TapannenbHble NPsSMbIE U TUIOCKOCTH:
napajuieNibHble CEYeHUS

20 [TapannenbHblie NPsSMBbIE U TIOCKOCTH:
pacy€r OTHOIIECHUI
[TapanienbHblie NPSMBbIE U TIOCKOCTH:

21 YIJIbI MEXAY CKPEIIMBAIOIIUMUCS
MPSIMBIMU
[lepnieniuKynsapHbIC MPSMBIC U

” IJIOCKOCTHU: CTaHAPTHBIE Maphl

NECPpICHAUKYIIAPHBIX ILIOCKOCTEH U
NpAMBIX, CHMMETPHUH MHOT'OI'PAaHHUKOB




23

[lepnieHuKyIsIpHBIE IPSMBIE U
IIJIOCKOCTH: TEOPEMA O TPEX
MEPIEHIUKYIIAPax

24

[IepnenuKysipHbIE IPSMBIE U
IIJIOCKOCTH: BBIYHUCIICHUS JUIMH B
MHOTI'OTPaHHUKAX

25

[ToBTOpEeHue: monaau
MHOTOYT'OJIbHUKOB, (DOPMYJIbI JIsI
TJI0IA IeH, COOOpaKeHHS O 100Us

26

[ToBTOpEHME: momaau
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JISI
TJTOTAIeH, COOOPaKEHHUS TI0100MsI

27

[ToBTOpEHue: momaau
MHOTOYTOJIbHUKOB, ()OPMYJIBI JISI
TJI0IAIeH, COOOpaKEHHS IO 100Us

28

[lnomany ceyeHnii MHOTOrPaHHUKOB:
TJIONIA/IA TTOBEPXHOCTEH, pa3pe3anus Ha
Y4acTH, COOOPaKECHHUSI 110 100Ut

29

[lnomany ceyeHnit MHOTOTPaHHUKOB:
IIJIOIIAIA TTIOBEPXHOCTEM, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 1101001t

30

Kontponbhas padota "[loBropeHue:
MHOTOTPaHHUKH, CEUCHUS
MHOTOTI'PaHHUKOB"

31

O06BéM Tena. O6beM NPSMOYTOJIBLHOTO
napasiesenumnesa

32

3amaun 00 yABOCHUU Kyba, 0
KBajpaType Ky0a; 0 TPUCEKIUH yria




33

CrepeoMeTpHyecKye 3a/1aull, CBSI3aHHbIC
¢ 00BbEMOM MIPSIMOYT OJIBHOTO
napasuiesenuneaa

34

[Ipuknagaeie 3a1a4n, CBsI3aHHBIE C
BBIYHCIICHUEM 00bEMA MTPSIMOYTOJIEHOTO
napajuiesenunesa

35

OO6BEM NpsAMOI TPU3MBI

36

CrepeoMeTrpuueckre 3a1au, CBI3aHHbIE
C BBIUMCIIEHHEM 00BEMOB MPSAMOM
MIPU3MBI

37

[TpuknagHbie 3a1a9u, CBSI3aHHBIE C
00BEMOM NPSAMOI TPU3MBI

38

Breruucienne 00bEMOB TeEN ¢ IIOMOIIBIO
onpenenéHHoro uaTerpana. OobpEmM
HAKJIOHHOM MPU3MBI

39

Brranciienne 00bEMOB TeIT € TOMOIIBIO
onpenenéHHoro uaTerpana. OobpEmM
MTUPAMUIBI

40

dopmysa 00bEMa MUPaAMUIBL.
OTtHoleHrue 00BEMOB TUPAMHU]T C
0o0LIUM YoM

41

dopmyna 00bEMa MUpaMUAIbIL.
OTtHoleHne 00bEMOB TUPAMU] C
00LIUM YoM

42

CrepeoMeTpHuueckue 3a/1a4M, CBA3aHHbIE
¢ 00bEMaMH HaKJIOHHOW MIPU3MBI

43

CrepeomeTpuiecKkue 3a/1auu, CB3aHHbIC
¢ o0BEMamMu MUpaMUIbI




[Mpuknanaeie 3anaun mo Teme "OOBEMBI

44 ten", CBSI3aHHBIE C 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Ipuknagueie 3agaun o Teme "OO0bEMBI
Ten", CBA3aHHBIE C 00BEMOM MTHPAMUIBI

46 [Tpumenenne 00bEMOB. Brruncienne
paccTosHUA J0 IIOCKOCTH

47 Kontponbhas padota "O0bEM
MHOTOTpaHHUKa"
Hunuaapuyeckas MoBEPXHOCTD,

48 00pa3yromnue MHJINHIPUIECKON
MTOBEPXHOCTH

49 Hunuaap. [psaMoii KpyroBoi HUIUHAP.
[Tnomaas MOBEpXHOCTH LUIMHIIPA

50 Konunueckas noBepxHOCTh, 00pa3yroIiue
KOHUYECKOM moBepXHOCTH. KoHyC

51 CedeHue KOHyca III0CKOCTHIO,
napajuieNbHOM MIOCKOCTH OCHOBAHUS

50 VYceuénnsiit konyc. M3o0paxenue
KOHYCOB U YCEYEHHBIX KOHYCOB

53 [Tnomanas 60KOBOIM MOBEPXHOCTH U
MIOJIHO MMOBEPXHOCTH KOHYCA

54 [Tnomanas 60KOBOIM MOBEPXHOCTH U
MIOJIHOM MMOBEPXHOCTH KOHYCa
CrepeoMeTrpuueckue 3a1aui Ha

55 JI0Ka3aTeNIbCTBO U BBIYMCIICHUE,

MIOCTPOEHUEM CEYEHMI LIUIMHPA,
KOHyca




56

CrepeomeTpuiecKkue 3aj1au Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHHE,
IIOCTPOCHUEM CEYEHUN LUIMHAPA,
KOHYyca

57

HpI/IKJIaI[HI)Ie 3aJa44, CBA3aHHBIC C
MUJIMHAPOM

58

HpI/IKJ'IaI[HI)IC 3aJa4u, CBA3aHHBIC C
MUJIMHAPOM

59

Cdepa u map

60

Ilepeceuenue cdepsl u mapa ¢
miockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. Bua n n3o0paxenue mapa

61

[Mepeceuenue chepsl u mapa ¢
iockocthio. Kacanue mapa u cepbr
TUTOCKOCTHI0. By 1 m300paxkeHne mapa

62

VYpasuenue chepsl. [Tnomanp chepsl u
e€ yacre

63

Cummetpus cdepsl 1 mapa

64

CrepeoMeTrpHuueckue 3aJ1auu Ha
JI0Ka3aTeJIbCTBO U BHIYHCIICHUE,
CBsI3aHHBIE CO chEepoi U Mapom,
MIOCTPOCHUEM UX CEYEHHI MIO0CKOCTHIO

65

CrepeoMeTrpHuueckue 3aJ1auu Ha
JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
CBsI3aHHBIE CO CEpoi U MapoM,
MOCTPOCHUEM MX CEYEHHUH MIIOCKOCThIO

66

[TpuknaaHbie 331241, CBSI3aHHBIE CO
cdepoii u mapom




[ToBTOpEHUE: OKPYKHOCTH Ha

67 IJIOCKOCTH, BBIYUCIICHUS B OKPYKHOCTH,
CTaHJIapPTHBIE TIOT00US

68 Paznmunbie KOMOMHAIIMY TEIT BpaICHUS
Y MHOTOTPaHHHUKOB

69 3anauu 1o Teme "Tena ¥ NOBEPXHOCTH
BparnieHus"

70 3anaun o Teme "Tena M MOBEPXHOCTH
BparnieHus"

71 KonTtponpnas padota "Tena u
ITOBEPXHOCTH BpanieHus"

7 O6béM mumuHApa. Teopema 06 00bEMeE
MPSIMOTO IIAJIUH]IPA
Brruncienue 006EMOB TEN ¢ HOMOILBIO

73 onpenenéHHoro uuterpana. OobpEmM
KOHYCa

74 ITmomamu OOKOBOM U ITOJIHOM
MMOBEPXHOCTH KOHYCa
CrepeoMeTpHYECKHUE 3a/1a4H, CBI3aHHBIC

75 C BBIYHMCIICHHEM 00BbEMOB ITUIIMHIPA,
KOHyca

76 [Ipuknagaeie 3anaun o Teme "OO0bEMBI
Y TUIONIAM TOBEpXHOCTEH Ten"
O0BEM 11apa U MIapPOBOTO CEKTOPA.

77 Teopema 06 06béme miapa. [lnomans

cdepol. CTepeoMeTpruyecKue 3a1auu,
CBSI3aHHBIE C BBIYHCICHUEM 00BEMOB




1Iapa, mapoBOTO CErMEHTa M IIapOBOT0
CeKTopa

78

[Ipuknagueie 3agaun mo Teme "OO0bEMBI
Ten", cBs3aHHbIE ¢ 00BEMOM I1apa U
miomaapio ceprbl. COOTHOIICHUS
MEX]Ty TUIOIIASIMH MTOBEPXHOCTEH U
00bEMaMu OJTIOOHBIX TEI

79

[TonoOHbIE TENa B MPOCTPAHCTBE.
N3menenue 06bE€Ma rpu mog00uu.
CrepeoMeTpHUeCKHe 3a]Ia9d, CBSI3aHHbBIC
C BBEIUHCIEHHUEM 00BEMOB TEN U
IUTONIAJIEN TOBEPXHOCTEMN

80

KonTponsnas pabora "[1nomanu
MTOBEPXHOCTU U 00BEMBI KPYIJIBIX TE"

81

JIBM>KEHUsI MPpOCTPaHCTBA.
OtoOpaxxenus. [IBuxeHus: 1 paBEHCTBO
¢uryp. O6mue cBoMCTBA ABMKEHUN

82

Bupl nBukeHMid: napamiebHbII
MepPEHOC, IICHTPAJIbHAS CHUMMETPHS,
3epKaJIbHAsi CHMMETPHS, TTIOBOPOT
BOKPYT NPAMOi

83

[IpeoOpazoBanus nomoous. [psmas u
cdepa Diinepa

84

FCOMeTpI/I‘IeCKI/Ie 3aJa44 Ha
NPUMCHCHUC ABUKCHUS

85

KonTtponpHas pabota "Bekrops! B
npocTpaHcTae”




86

Ob6o6maromee moroperue 11 mousTuit
1 MEeTOJIOB Kypca reometpuu 10—-11
KJIACCOB, CHCTEMAaTH3aIis 3HAHUH:
"[lapanienbHOCTh NPSAMBIX U
IJIOCKOCTEH B IIpocTpaHcTBE"

87

Oo6o6maromee moBroperne 11 moHsTuit
U MEeTOJIOB Kypca reometpuu 10-11
KJIaCCOB, CHCTEMAaTH3aIis 3HAHUHN:
"BexTopsl B npocTpaHcTBe"

88

Ob6o6maromniee noproperue 11 nonstuit
1 METOJ0B Kypca reomerpun 10—11
KJIaCCOB, CHCTEMAaTH3allMs 3HAHHIA:
"Bekrops! B mpocTpancTse"

89

O6o06matomee moBropeHue 11 moHsTHIA
U MEeTOJI0B Kypca reomeTpunt 10—11
KJIaCCOB, CHCTEMaTH3aIsl 3HAHUIL:
"O06BeM MHOTOTpaHHUKA"

90

O6o06matomee moBropeHue 11 moHsTHIA
U METOJI0B Kypca reomeTpunt 10—11
KJIACCOB, CUCTEMaTH3aIs 3HAHUIL:
"OO6BeM MHOTOTpaHHUKA"

91

O6o06matomee moBropeHue 11 moHsTHIA
1 METOoJ0B Kypca reomerpun 10—11
KJIaCCOB, CUCTEMATH3allis 3HAHMIA:
"[Tmommaamn MOBEpXHOCTH U 0OBEMBI
KpYIJIbIX TEN"

92

Ob6o6maromniee noproperue 11 noHsTuit
U METOJIOB Kypca reometpuu 10—-11
KJIaCCOB, CUCTEMAaTU3aLUs 3HAHUM:




"ITnomaay moBEpXHOCTH U OOBEMBI
KpyIJbIX Ten"

93

Wrorosas koHTposibHas paboTa

94

Wrorosas koHTposibHas paboTa

95

[ToBTOpEHUe, 0600MICHNE U
CHUCTEeMaTH3allns 3HAHUI

96

Hcropus pasBUTHS CTEPEOMETPHUH KaK
HAyKU U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

97

Hcropus pasBuTHs CTEpEOMETPHUH KaK
HAYKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UHKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

98

Hcropus pasBuTHs CTEPEOMETPHUH KaK
HAyKHU " €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U

99

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ poJib B pa3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

100

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ poJib B pa3BUTHH
COBPEMEHHBIX NHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI

101

Hcropus pa3BUTHSA CTEPEOMETPUM KaK
HayKd U €€ poJib B Pa3BUTUU




COBPCMCHHBIX MHXXCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOT Uit

Hctopus pazBuTHs CTEPEOMETPUH KaK
HAyKHU " €€ POJIb B Pa3BUTUU

102 1
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI
OBIIEE KOJIMYECTBO YACOB I1O 102

[TPOTPAMME




IPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUSA OCHOBHOU
OBPA3OBATEJIbHOM ITPOT PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOIM
NpoBepsieMoro .
o0pa3oBaTe/IbHON MPOrPaMMBbI CpeiHero o01ero 00pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh MOHIATHAMU: TOUKA, MPAMAsi, IIIOCKOCTh
79 [IpuMeHsITh aKCHOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX MPHU PEIICHUHN
' reOMETPUIECKUX 3a/1a4
73 OnepupoBaTh MOHATUSAMHU: NAPAJUIETBHOCTh W NEPIEHIUKYISIPHOCTH
' MPSIMBIX U IJIOCKOCTEH
74 Knaccuduimposats B3aMMHOE pacrlojOKEHUE MPSMBIX U IJIOCKOCTEH B
' NPOCTPAHCTBE
OnepupoBaTh MOHATHUSMU: JIBYIPAHHBIA YTOJI, TPAaHU JIBYTPAHHOTO YTJIa,
7.5 pedpo ABYrpaHHOTO yria, JUHEWHBIM Yroj ABYIPaHHOTO yIiia, IpajycHast
Mepa JIBYTpaHHOIO yria
76 OnepupoBaTh MOHATHUSMHU: MHOTOTPAHHUK, BBIMYKJIBIM M HEBBITYKIbIN
' MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPaHHHKA, TPaBUIIbHBI MHOTOTPAaHHUK
77 Pacrio3naBaTh OCHOBHBIE BHIbl MHOTOIPAaHHUKOB (IUpaMuja, MpHU3Ma,
' MPSIMOYTOJIbHBIN Tapajuiesenune, Kyo)
Knaccudpunupoare  MHOTOTpaHHHMKH, BBIOMpas  OCHOBAaHUSA  JUIA
73 Kiaccupukanuu  (BBIIYKJIBIE U HEBBIMYKJIble  MHOTOTPAaHHUKH,
' MpaBUWJIbHBIE ~MHOTOTPAaHHUKH, TPAMbIE UM  HAKIOHHBIE TPU3MBI,
TapajuIeIeTUIIC b )
79 OnepupoBatb MOHATUSIMHU: ceKymas IJIOCKOCT, ceueHue
' MHOTOTPaHHUKOB
710 OOBACHATP NPUHLMUIIBI  [OCTPOCHHMS] CEUYEHHUUW  MHOTOTPAHHUKOB,
' HCIIOJIb3YSl METO/I CJIEIOB
Ctpouthb ceyeHHS MHOTOIPAHHUKOB METOJOM CJIENIOB, BBIMOIHSITH
7.11 (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y
Pemath 3a1aun Ha HaXOXKJCHHE T€OMETPUUECKUX BEIIMYMH MO 00pa3iam
WU aNrOpuTMaM, IMPUMEHSIS W3BECTHBIE AHAIUTHUYECKHE METOIbl MpPH
7.12 pELIEHNH CTaHAAPTHBIX MATeMaTHYEeCKUX 3aJad Ha BBIYUCICHHUE
pPacCTOSTHUN MEXJy ABYMS TOYKAMH, OT TOYKH JI0 MPSMOM, OT TOUKHJIO
MIJIOCKOCTH, MEX/1y CKPEIIMBAIOIIUMHUCS MPSIMBIMU
713 Pemath 3a1aun Ha HaXOXJICHHE T€OMETPUUECKUX BEIIMYUH MO 00pa3iam

W aJroputMam, MNPUMCHAS U3BCCTHBLIC aAHAJIUTHUYCCKUC MCETOJbI IIpU




pEUIEHUN CTAHJAPTHBIX MATEMaTUYECKUX 3a/ad HAa BBIYMCIICHHE YIJIOB
MEXKy CKPEIIMBAIOIIMMUCS HMPSMBIMU, MEXKIY NPAMOU U IIJIOCKOCTBIO,
MEK/y INIOCKOCTSIMM, IBYTPAHHBIX YIJIOB

Beruncnate 00bEMBI M IDIOMAQAM TIOBEPXHOCTEH MHOTOTPAHHHUKOB
(mpu3ma, mupamMuaa) ¢ MpuMeHeHUEM (HOPMYJI, BEIYHCIISATH COOTHOIICHUS

714 MEXy IUIOLIAASIMU MIOBEPXHOCTEH, o0béMamMu TOJTIOOHBIX
MHOTOTPaHHUKOB
715 OnepupoBaTh NMOHATHSAMU: CUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCb U
' IUTOCKOCTh CHMMETPUH, LEHTP, OCh U TNIOCKOCTh CHMMETPUH (PUTYPEI
W3Bnekarb, npeoOpa3oBbIBaTE M HMHTEPHPETUPOBATH HHGOPMAILUIO O
7.16 MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTrexax U pUCyHKax
[IpumensaTs reomerpudeckre (QaxkTbl Ui PEIICHUS CTEPEOMETPUUYECKUX
7.17 3a/1a4, IPEANoararoliuX HECKOJIbKO WIaroB pPEIICHMs, €CIN YCIOBUS
MIPUMEHEHHUS 3a/1aHbl B sIBHOU (hopme
718 [IpumenaTrs mnpocTelmme MnporpaMMHBIE CpPEICTBA M DIIEKTPOHHO-
' KOMMYHHKAI[MOHHbBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUUYECKUX 3a]1a4
719 [IpuBoUTE MpUMEpHl MaTeMAaTUYECKUX 3aKOHOMEPHOCTEH B MpUPOJE U
' YKU3HHU, PACIlO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpuMeHsTh NOJydeHHBIE 3HAHUS HA MPAKTUKE: AaHAJTM3UPOBATh PEAJIbHbBIC
CUTYALIMH U IPUMEHSTh U3YYEHHBIE MIOHITHS B IPOLIECCE MTONCKA PELIECHUS
MaTeMaTH4ecKu  CQOpPMYIMPOBAHHOM  MpoOJEeMbI,  MOJEIUPOBATH
7.20 pealbHbIE CHUTYallUM Ha SI3bIKE T'€OMETPUH, WCCIEA0BATH MOCTPOCHHbBIE
MOJIENH C UCITOJIb30BAHNEM '€OMETPUUECKUX OHATHI U TEOPEM, alapara
anreOphl, pelmaTh MPaKTUYECKHE 3aJaud, CBSI3aHHBIE C HAXOXJACHHUEM
F€OMETPUUYECKHUX BETUYNH
11 KJIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
NPoBePSIEMOro .
00pa3oBaTeJIbHOM MPOrPaMMBbI CpPeIHEro 001ero o0pa3oBanusi
pe3yJabTara
6 I'eomerpus
OmnepupoBaTh MOHATUAMH: IMIMHJPUYECKas MOBEPXHOCTb, 0Opa3yromue
6.1 LWIMHJIPUYECKON IOBEPXHOCTH, LMIMHAP, KOHUYECKAs IMOBEPXHOCTB,
' oOpa3zylomue  KOHMYECKOH  TOBEPXHOCTH, KOHYyC, cdepuueckas
NOBEPXHOCTH
6.2 Pacrio3znaBatk Tena BpaiieHus (HUIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI MOJTyYEHHUS TNl BPALICHHS
6.4 KnaccugunupoBaTsh B3aMMHOE pacroyiokeHne cepsl U MIOCKOCTH




6.5

OmnepupoBaTh MOHATUSAMH: HIAPOBOM CErMEHT, OCHOBAaHHE CETMEHTA,
BBICOTA CETMEHTA, IAapOBON CJIIOH, OCHOBAHUE IIAPOBOIO CJIOS, BBICOTA
IIapOBOTO CJIOs, IIAPOBOH CEKTOP

6.6

Beruncnate 00BEMBI W IUIOMIATU TIOBEPXHOCTEH TEI BpAIICHHS,
FEOMETPUUECKHX TN C MPUMEHEHHEM (POpMYIT

6.7

OnepupoBaTh MOHATUSMH: MHOTOTPAaHHUK, BIHCAaHHBIA B cdepy u
OTIMCaHHBIN 0K0JIO cepsl, chepa, BMMCaHHAs B MHOTOTPaHHHUK WIH TEJIO
BpalICHUs

6.8

Brruncaste COOTHOILIEHUS MEX 1Y TUIOMIAIIMU TIOBEPXHOCTEH M 00bEMaMu
OJOOHBIX TEN

6.9

N300paxkaTe u3ydaemble GUTYpHl OT PYKH M C NPUMEHEHUEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB

6.10

BbInoyiHATE  (BBIHOCHBIE) IUIOCKHE YEPTEXU U3 PUCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BHUI CBEpXY, COOKY, CHHU3Y; CTPOUTH CEUEHHUS Tel
BpaIlleHUS

6.11

W3Bnekarb, WHTEpHpPETHPOBaTH MU MPeoOpa3oBbIBATH MHGOPMALUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax, MpeACTaBIEHHYI0 Ha
YEepTekKax U PUCYHKAX

6.12

[IpumensTs reomerpudeckre (QaxkTbl Ui PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIAralouIuX HECKOJIBKO IAroB PEIICHUs, €CIU YCIOBHS
IIPUMEHEHMs 3a]laHbl B SIBHOM Qopme

6.13

OnepupoBaTh MOHSATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BBITIOJIHATE TEWCTBUS CIIOKCHUST BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHO)KEHHUSI BEKTOpAa Ha YHCIIO, OOBSCHATh, KAKMMH CBOWCTBAMH OHU
oOamaroT

6.15

HpI/IMeHﬂTB IIpaBHJIO IIapaJuICICIIuIIeaa pu CJI0XKEHUN BEKTOPOB

6.16

OHepI/IpOBaTB IOHATHUAMU: JACKAPTOBBI KOOPAWHATBI B IIPOCTPAHCTBE,
BEKTOP, MOAYJIb BCKTOpa, PABCHCTBO BCKTOPOB, KOOPAMWMHATBI BEKTOPA,
yroj MCXKIAY  BCEKTOpaMHu, CKaJIIpHOC IMPOU3BCIACHUC BEKTOPOB,
KOJUIMHCAPHBIC 1 KOMIIIIAHAPHBIC BEKTOPbI

6.17

Haxoguts CYMMY BCKTOPOB U IPOHU3BCACHUC BCKTOpPAa Ha YHUCIO, YIroJl
MCKAY BCKTOpAMHU, CKAJIIPHOC IMPOU3BCACHUC, PACKIAAbIBATE BCKTOP IIO
ABYM HCKOJUIMHCAPHBIM BCKTOPaM

6.18

3a,Z[aBaTL IIJIOCKOCTb YPAaBHCHUEM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

Pemate HpOCTCfII.HPIC reoOMETPpUYCCKUC 3aJa41 HA IPUMCEHCHUC BCKTOPHO-
KOOpPpAWHATHOTO METOa

6.20

Pemate 3amaun Ha J0Ka3aTelIbCTBO MAaTEMAaTHMYECKHX OTHOIIECHHH M
HaXO0XKIACHUEC I'COMECTPUYCCKUX BCIUYHH I10 06pa3uaM HJIn aJiIrOpuT™Mam,
IIPUMCHAA HU3BCCTHBIC MCTO/bI Ipu peHICHUA CTaHAApPTHBIX
MaT€MaTUdYCCKUX 3a1a4




6.21

IIpuMeHATH mHpoCTEHIIME IIPOrpaMMHBIE CPEACTBA M AIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 3a]1a4

6.22

IIpuBouTE IpUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B IPUPOJE U
JKU3HH, PACIIO3HABATH IIPOSBIICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE

6.23

[IpumeHATh NOTyYEHHBIC 3HAHUS HA TPAKTHKE: aHAJTU3UPOBATh PEaJbHbIC
CUTYallUH U IPUMEHSTh U3YUEHHBIE TOHATHS B IIPOLECCE TOUCKA PELICHUS
MaTeMaTH4eCKd  cHOpMyIMpOBaHHOW  MPOOJIEMBI,  MOJCIUPOBATH
pealbHbIE CUTYallMH Ha SI3bIKE F'€OMETPUM, HCCIECA0BATH MOCTPOCHHBIE
MOJIEJIU C UCIIOJIb30BAaHUEM T€OMETPUUYECKHUX MOHATUI U TEOPEM, arlapara
anreOpsl, peliaTh MPaKTUYECKHUE 3a/layH, CBSI3aHHBIE C HAXO0XKJICHHUEM
r€OMETPUYECKUX BEJTUYUH




IMPOBEPAEMBIE 2JIEMEHTBI COAEP)KAHUSA

10 KJIACC

Kox
7

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHoBHbIE TIOHATUA cTepeoMeTpuu. Touka, mpsiMasi, IUIOCKOCTb, IPOCTPAHCTBO.
[onsiTne 06 aKCMOMATHYECKOM OCTPOCHUH CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUHN
U CJIEJICTBUS U3 HUX

7.2

B3auMHOEe  pacmonokeHue IpsMBIX B NIPOCTPAHCTBE:  IE€pPECEKaroIIHecs,
napajulefibHble M CKpeluBaroluecss npsiMble. llapamnenbHOCTh HpSMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE: TMapaiielbHble MpsIMblE B  MPOCTPAHCTBE,
MapajuIeIbHOCTh TPEX MNPSIMBIX, MapaJJICIbHOCTh MPSAMON U IUIOCKOCTH. YTJIBIC
COHAINpPABJICHHBIMH CTOPOHAMM, YrOJ MEXKIY MpSAMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEH: MapajjielbHble INIOCKOCTH, CBOMCTBA MapaslIeNbHbIX
mwiockocteit. [Ipocreiiye mpocTpaHCTBEHHBbIE (DUTYpBI Ha IIOCKOCTH: TETpa’Jp,
KyO, napajienenure;, IoCTpOeHUE CeUeHHM

7.3

HepHeH,}II/IKy.]'ISIpHOCTI) prIMOfI U IUIOCKOCTH: TMCPICHIAUKYIISAPHBIC IIPSAMBIC B
MIPOCTPAHCTBE, MPsIMbIE MapaJUIeIbHbIE U MEPICHINKYSPHbIE K IIOCKOCTH, MPU3HAK
MEePIEHANKYIISIPHOCTH MPAMOM U TIJIOCKOCTH, TEOpEMa O MPSAMON MEePIEeHANKYIIPHON
IJIOCKOCTH. YTJIbI B POCTPAHCTBE: YrOJ MEXAY NPSIMOM U TIJIOCKOCTHIO, ABYTPaHHbBIN
YTOJI, IMHEHHBIN yroJ IBYrpaHHoro yria. [lepnenaukynsp u HaKJIOHHbIE: PACCTOSTHUE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TIIIOCKOCTH, MPOEKLIUs (GUTYphI Ha
IJI0CKOCTh. [lepneHaAuKyIIpHOCTD MJIOCKOCTEN: MPU3HAK NEPIICHIUKYISIPHOCTH ABYX
mwiockoctelt. Teopema o TpEX mepreHuKyIsIpax

7.4

[lonsiTHe MHOTOTpaHHMKA, OCHOBHBIE 3JEMEHTHl MHOTOIPAaHHUKA, BBINYKJIbIE H
HEBBINYKJIbIE MHOTOIPAaHHUKH, pa3BEpPTKa MHOrorpaHHuka. [Ipusma: n-yromabHas
npu3Ma, TpaHU U OCHOBAHUS IPU3MBI, MpsiMas M HAKJIOHHAas MPHU3MBbI, OOKOBas U
TMOJIHAs TIOBEPXHOCTh Mpu3Mbl. [lapaminenenunesn, npsMOYroabHbIN Mapaieenumne]y
u ero cpoiictBa. [lupamupaa: n-yronbHas nupaMua, TpaHd U OCHOBAHUE NMUPAMUIBI,
OOKOBas W MOJHAsA MOBEPXHOCTh MHUPAMUbI, NMPABWIbHAS U yCeu€HHas MUpaMuia.
DneMeHTbl Tpu3Mbl W TUpaMuabl. [IpaBuiibHbIE MHOTOTPAHHUKH: TOHSATHE
MPaBWJIBHOTO MHOTOTpPaHHHMKA, MpaBUIbHAS NpU3Ma M MpaBUJIbHAs MHpaMUIa,
MpaBWJIbHAS TPEYroJibHAs MUpaMua U MPaBUIbHBIN TeTpasap, kyo. [IpencraBnenue
0 TMPaBWIbHBIX MHOTOTPaHHUKAX: OKTa’Ap, AOJEKa’ap U uxocadapyrue CeueHus
MIPU3MBI U THPAMHU/IBI

7.5

CI/IMMeTpI/IH B IPOCTPAaHCTBC: CUMMETPUSA OTHOCUTCIIbHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
ONEeMEHTHI CUMMCTpPUHA B nupamujiax, MapajieJIicnuIeaax, IMpaBHUJIbHBIX
MHOT'OTrpaHHUKaAxX

7.6

BrlunciaeHue 31€MEHTOB MHOTOI'PAaHHUKOB: pe6pa, AuaroHajaiu, YrJIbl. IInomane
OOKOBOM MOBCPXHOCTU U MOJIHOH IMOBCPXHOCTU HpHMOﬁ MpU3Mbl, IUIOIIAAb




OCHOBaHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTH NpsiMON npu3Mbl. [lnomans 6okoBoi
MOBEPXHOCTH M TMOBEPXHOCTH TPABWIBHOM NHpPaMHIBI, TeOpeMa O IUIOIIAAN
yceu€HHoi nupamupl. [lorstue 06 00béme. O0BEM mUpaMupl, IPU3MBI

7.7

[TomoOHbIe Tena B mpocTpaHcTBe. COOTHOIICHHUST MEKIY TUIOIIASIMH MOBEPXHOCTEH,
00BpEMaMHU IO JOOHBIX TENT

11 KJIACC

Kox
6

IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

I'eomerpus

6.1

Hunuaapuyeckas MOBEpXHOCTb, 00pa3yrolire MMIMHAPUIECKON MOBEPXHOCTH, OCh
HAJTUHIPUYECKON MoBepxHOCTH. [lymHap: oCHOBaHUS M OOKOBasi MMOBEPXHOCTb,
o0pasyroias 1 0Ch, TIONIaAh OOKOBOW U MOJIHON TOBEPXHOCTH

6.2

Konndeckasi MOBEpXHOCTh, OOpa3yroONIMe KOHMYECKOW TIOBEPXHOCTH, OCh H
BepIIMHA KOHMYECKO# moBepxHOCcTH. KOHyC: ocHOBaHWe H BepinHa, 0Opa3yromias
1 OCh, TUIOIIa/1h OOKOBOM U MOJTHOM MIOBEPXHOCTH. Y CEUEHHBIN KOHYC: 0Opa3yromme
" BBICOTA, OCHOBAHUSA U OoKkoBas IMMOBEPXHOCTH

6.3

Cdepa u map: ueHTp, paauyc, 1uaMmeTp, IIouaab NoBepXHoCcTH ceprl. B3aumHoe
pacnofioxkenue chepbl M IVIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe, mionanb

chepsl

6.4

N300paxkenue Ten BpalieHUs Ha MIO0CKOCTH. Pa3BépTka HMIMHApPA U KOHYCa

6.5

KomOunammu Ten BpalleHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OIHMCAHHBIN
oKkoJio cepsl, chepa, BiucaHHAs B MHOTOTPAHHUK, UJIHM TEJIO BpallleHUs

6.6

[Tonsatue 06 oO6béme. OcHOBHBIC CBOMCTBA 00BEMOB Tel. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Mapajuiesienunena M cieactBus u3 He€. OO0bEM IIMHApA,
koHyca. O0béM mIapa u rionaab chepbl

6.7

[Tomo6nbie Tema B  mpoctpaHcTBe. COOTHOUIEHUS MEXKAY  IUIOMIAIIMHU
MMOBEPXHOCTEH, 00bEMaMU TI0TI0OHBIX TEIT

6.8

Ceuennst muuHApa (Tapaiie]bHO U MEPHEHAMKYISIPHO OCH), CEYEHHUS KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOsIlee Yepe3 BEPIINHY), CEUCHHUs [1apa

6.9

BCKTOp Ha IINIOCKOCTH U B IPOCTPAHCTBCE. CnokeHrue W BBIYMTaHUE BCKTOPOB.
YMHOXEHUE BCKTOpPAa HAa 4YHUCJIIO. Paznoxenue BCKTOpa I10 TpeM HCKOMILIaHAPHBIM
BCKTOpPaM. HpaBI/IJ'IO mapajuiCiaCiumIcaa. Pemenue 3aJa4d, CBA3aHHBIX C
NMPUMCHCHUEM IIpAaBUJI JENCTBHI C BCKTOpaMu

6.10

HpﬂMOYTOJILHaH CUCTCMaAa KOOPpAMHAT B MPOCTPAHCTBC. KOOp,Z[I/IHaTLI BCKTOpA.
HpOCTCﬁHIHG 3alauu B KOOpAWHATAaX. Yron MCKAY BCKTOpaMHu. CKaJ'IprHOC
MMPpOU3BCIACHUC BCKTOPOB. Brruncienue YIJI0B MCXKAY MPAMBIMU U IJIIOCKOCTSIMMU.
KOOpI[I/IHaTHO—BeKTOpHI:Jﬁ MCTOI ITPU PECIICHHUU I'COMCTPUICCKUX 3ada4




IMPOBEPAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K PE3YJIBbTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHOM MPOT'PAMMBI CPEJTHEI'O
OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsiEMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM O0CBOEHUsI
OCHOBHOIi 00pa3oBaTe/IbHON NPOrpaMMbl CpeIHero od1ero
o0pa3zoBaHus

Brnagenne Meromamu JT0Ka3aTeNbCTB, aJTOPHUTMaMHU PEIICHUS 3ajad;
yMeHHE (OPMYIUPOBATH M ONEPUPOBATH MOHATUSIMH: OIpEAEICHHE,
aKCHOMa, TeopeMa, CIEJCTBHE, CBOMCTBO, IMPHU3HAK, IOKa3aTEIbCTBO,
paBHOCHJIbHBIE (POPMYJIMPOBKHU; TPUMEHATD UX; YMEHHUE (POPMYIUPOBAThH
o0paTHOE U NPOTUBOIMOJIOKHOE YTBEPXKACHHUE, NMPUBOJIUTH IMPUMEPHl U
KOHTPpHOPUMEPLI, HCIIOJIB30BaTb MECTOJ MaTeMaTHYECKOU WHAYKIWH;
MOPOBOAWTE AOKa3aTCJIbHBIC PACCYXIACHUA TIIPU PCIOCHHUM  3ajad,
OLICHUBATH JIOTUYCCKYIO MMPpaBHUIBHOCTDH paCCYX()IeHHﬁ; YMCHHC
OIICpUPOBATH MOHATUAMH: MHOXECTBO, IMOJMHOXKCCTBO, OIICpallU Hag
MHO)KECTBAMH; YMEHHE HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
ammapar Jyisi OIMCaHHsI PEabHBIX IPOIIECCOB U SBICHUHN M NP PEIICHUH
3ama4, B TOM 4YHCJIE€ U3 JPYruX Yy4eOHBIX TPEAMETOB; yMEHHE
OTIEPUPOBAThH MOHATUAMHU: Tpad), CBIA3HBIN rpad, AepeBo, UK, Tpad Ha
IUIOCKOCTH; yMEHHWE 3aJaBaTh M OMUCHIBATh Tpadbl pPa3InIHBIMH

CHOCO6aMI/I; HCIIOJIB30BAaTh Fpa(bbl IIpyu pCIICHUH 3a1a4

VYmenune ONICpHUPOBATh INOHATHUAMH: HATYpaJIbHOC YHCJIO, LEJI0E YHCIIO,
CTCIICHb C LCJIBIM IMOKA3aTCJIEM, KOPCHb HaTypaanoﬁ CTCIICHU, CTCIICHDb
C panrnoOHaJIbHbBIM IIoKa3arTecjieM, CTCIICHb C HCﬁCTBHTeHBHBIM
IIOKa3aTcCJICM, norapn(bM quciia, CHUHYC, KOCHUHYC H  TaHI'CHC
IIPOU3BOJIBHOTO YHUCIIA, OCTATOK 110 MOJAYJII0, palOHAJIBHOC YHCIIO,
HPppallMOHAJIbHOC YHucCJio, MHOXCCTBa HAaTypaJIbHBIX, O CIbIX,
palliOHaJIbHbIX, JIEUCTBUTEIIBHBIX qucell; yMCHHC  HUCIIOJIb30BATb
IMPU3HAKNU ACIIMMOCTH, HaXUMEHBIIHH O6II.[HI>'I JACIUTCIIb U HAMMCHBIICC
06mee KpaTHOC, aJITOPUTM EBknuna IIpu pCIICHUU 3a1a4; 3HAKOMCTBO C
pa3InIYHbIMU INO3MIMMOHHBIMHA CHUCTCEMaMH CUHNCIICHHA, YMCHUC
BBINIOJIHATh BBIYHCJICHHE 3HAYCHUM M npeo6pa3OBaHH51 BLIpa)KeHPII’I Cco
CTCIICHAMHA H HOFapH(bMaMH, npe06pa30BaHI/1${ ,Z[pO6HO-paI_II/IOHaJ'IBHBIX
BLIpa)KeHPIfI; YMCHUC OIICPHUPOBATH NOHATUAMMU: IMOCICAOBATCIIBHOCTD,

apupmeTHyecKast porpeccus, reoMeTpruIecKas porpeccus, 6eCKOHEUHO




yObIBaroIasi ~ reOMETpHYecKass  MpOrpeccHus; yMEHHE  3aJaBaTh
MOCIIEIOBATEILHOCTH, B TOM YHCJIE C IOMOIIBIO PEKYPPEHTHBIX (POpMYyIT;
YMEHME OIEPUPOBATH NOHATUSAMU: KOMIUIEKCHOE YUCIIO, CONPSIKEHHBIE
KOMIUIEKCHBIC YHCIIa, MOYJIb M apTYMEHT KOMILIEKCHOTO Yucia, (hopma
3alMcHU KOMILJIEKCHBIX 4Hces (FeoMeTpudecKasi, TPUTOHOMETPUUECKas U
anreOpandeckas); yMeTb HPOU3BOAUTH apuU(PMETHUYECKUE ICHCTBUA C
KOMIUIEKCHBIMH ~ YHCJIAMH; TPUBOJUTH TMPUMEPHl  HCIIOJIB30BAHHS
KOMIUIEKCHBIX YMCEJI; ONEpUPOBATH MOHATHUSAMU: MaTpuua 2x2 m 3x3,

OINIPCACIINTCIIb MaTPHUIIbI, FGOMeTpI/I‘-IeCKI/Iﬁ CMBICII OITPCACIIUTEIIA

YMeHue onepupoBaTh MOHATUSMHU: pallOHAIbHbIE, HppalMOHAIbHBIE,
MoKa3aTejabHble, CTENEHHbIE, JIorapu(pMHUUecKue, TPUTOHOMETPUUECKHE
YpPaBHEHUSI W HEPABEHCTBA, MX CHUCTEMBI; YMEHHE OIEPUPOBATH
MOHATHSIMH: TOXJIECTBO, TOXKJIECTBEHHOE MpeoOpa3oBaHUEe, ypaBHEHUE,
HEpPAaBEHCTBO, CHUCTEMA YPABHEHUHW U HEPABEHCTB, PAaBHOCUIIBHOCTh
YpaBHEHUM, HEPAaBEHCTB M CHUCTEM; YyMEHHUE peniaTb YypaBHEHMS,
HEpPABEHCTBA M CHUCTEMBI C IOMOIIBIO PA3JIMYHBIX NPHUEMOB; peHIaTh
YPAaBHEHUs, HEPABEHCTBA M CHCTEMBl C IapaMETPOM; IPUMEHSTH
YPaBHEHUs, HEPABCHCTBA, UX CUCTEMBI U1 PEIICHUS MaTEMAaTHUYECKUX

3a/1a4 U 3a/1a4 U3 Pa3IM4YHbIX 00JacTel HayKH U pealibHOM KU3HU

YMenue omnepupoBaTh MOHATHAMH: (QYHKIMS, YETHOCTh (YHKIIHH,
HEPUOJUYHOCTh (PYHKIUU, OTPAHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTb
GbyHKIMH, 3KCTpeMyM (pyHKIMU, HauOobllIee U HaUMEHbIIee 3HAYeHUs
(GYHKIMHM Ha TPOMEXYTKE, HepepbIBHAS (PYHKIMS, aCUMIITOTHI Tpaduka
(GbyHKIMY, TIepBasi ¥ BTOpas Npou3BOAHAA (DYHKIIUU, TEOMETPUYECKUNA U
(u3nueckuif CMBICIT TMPOU3BOJHOM, MepBoOoOpa3Has, oOmpenenEéHHbIN
UHTETpall; yMEHUE HaXOJUTh AaCUMNOTOTHI rpaduka (QyHKIUU; yMeHUe
BBIUUCIISATh MPOU3BOJHBIE CYMMBI, MPOU3BENEHUS, YAaCTHOTO U
KOMITO3UIIMN (PYHKIUNA, HAXOJUTh YpaBHEHHE KacaTeNbHOU K rpaduky
(yYHKIMHM; yMEHHE HAXOAWUTh IMPOU3BOJHBIC AJIEMEHTAPHBIX (DYHKIUIL;
YMEHHME HCIIOIb30BaTh MPOU3BOAHYIO MMl HCCIENOBaHUS (DYHKIIHA,
HaXOJWTh HAaWOONBIINE M HAaUMEHBIINE 3HAYeHUS (YHKIHHI; CTPOUTH
rpaduky MHOTOUJICHOB C HMCIOJIB30BAHHEM ariapara MaTeMaTH4ecKoro
aHallM3a; TPUMEHSTHh MPOU3BOJHYIO ISl HAXOXKICHHS HAWITYy4dIIero
pelIeHus] B MPUKIAJHBIX, B TOM YHUCIE COLMATbHO-3KOHOMHUYECKHX M

(I)I/I3I/I‘-IGCKI/IX 3agadax; HaXOAUTh IIOoIMaanu U 00BEMBI (bI/Ipr C IIOMOIIIBIO




HUHTCTpalia; NPpUBOAUTL MPUMCPBI MATCMATHYCCKOI'0 MOJCIMPOBAHUA C

noMoIsko qudhepeHInaIbHbIX YpaBHEHUN

YMeHue omepupoBaTh MOHATHSAMH: Tpaduk GyHKUUH, OOpaTHAs
GbyHKIMsA, KOMIO3UIMS (DYHKIMW, JTWHEHHAs (YHKOWS, KBaapaTHYHAas
¢byHKIMS, panroHasbHas byHKIHS, CTeTIeHHAs byHKIMS,
TPUTOHOMETpHUYECKHE (YHKIUH, OOpaTHbIE TPUTOHOMETPHUYECKHE
GyHKIMU, TOKa3aTenbHas W Jorapugmuyeckas QYHKIUH, YMEHHE
CTpOUTh TpaUKH W3YyYCHHBIX (PYHKIUI, BBIMOJHATH MPEOOpPa30BaHMUS
rpadukoB GYHKUMH, HCIOJIB30BaTh I'padUKU JUIsl U3yYEHHS IPOLIECCOB U
3aBHCHUMOCTEH, TIPH PEIICHUN 3a/1a4 M3 APYrUX YUYEOHBIX MPEIMETOB U
3aa4d U3 peasbHOM KHU3HH;, BBIpAKaTh (JOPMYIIaMU 3aBUCHMOCTH MEXITY
BEJIMYMHAMM; HCIIOJIL30BaTh CBOWCTBA M rpaduku pyHKIMIA 11 perieHn st
ypaBHEHUH, HEPaBEHCTB W 3aJady C DapaMeTpaMu; H300pakaThb Ha
KOOPAMHATHOM IIJIOCKOCTH MHOYKECTBA PEIICHUN YPaBHEHU N, HEPABEHCTB

U UX CUCTEM

YMeHne periaTh TEKCTOBBIE 3a7add Pa3HBIX THUIIOB (B TOM YHCIE Ha
MIPOLIEHTHL, JOJH U YacTH, Ha JBUXKEHHE, paboTy, CTOMMOCTh TOBapoOB U
yCIyT, HAJIOTH, 331a4d U3 00JIaCTH yIPaBJICHUSI INYHBIMUA U CEMEHHBIMU
(mHaHCaMM); COCTaBIIATh BBIPAKECHUS, ypaBHEHHs, HEPaBEHCTBA U HX
CUCTEMBbl IO YCJIOBHIO 3aJayd, HCCIEAOBATh IMOJYYEHHOE pELIECHUE U
OIICHUBATh IMPABAONOJIOOHOCTh PE3YAbTATOB; YMEHHE MOJEINPOBAThH
pealibHbIE CUTyallUd Ha S3bIKE MATEeMaTHKH; COCTABIISITH BBIPAXKEHUS,
yYpaBHEHHUS, HEPAaBEHCTBA M MX CHUCTEMBbl IO YCJIOBHIO 3a/ayH,
UCCIIEJIOBaTh IOCTPOCHHbIE MOJEIU C HCIOJIb30BAaHUEM arlapara

anredpbl, UHTEPIPETUPOBATH MOTYUECHHBIN pe3y/IbTaT

YMeHue onepupoBaTh NOHATUSIMU: cpeiHee apuMeTHdecKoe, MeInaHa,
HauboJIbIlIee M HAaUMEHbIIIee 3HAUCHUS, pa3Max, TUCTIEPCHsl, CTAaHJapTHOE
OTKJIOHEHUE YUCIIOBOTO Ha0Opa; yMeHUE M3BIIEKaTh, HHTEPIPETUPOBATH
uH(bOpMAaIIUIO, TPECTABICHHYIO B TA0NIUIaX, HA qUarpaMmax, rpadukax,
OTPAXKAIOILYIO CBOMCTBA peabHbIX MPOLIECCOB U SIBJICHUI; IPEICTABIIATh
UHGOPMAIIMI0O C TIOMONIBIO TabNWIl ¥ JAMarpaMM; HCCIEIO0BaTh
CTaTHUCTUYECKUE JaHHBIE, B TOM YHCIIe C MPUMEHEHHEeM TpaduvecKux
METOJIOB U DJIEKTPOHHBIX CPECTB; TpaUueCKH UCCIEA0BATh COBMECTHBIE
HaOMIOJIEHUsT C TIOMOIIBIO JWarpaMM pacCeMBaHUs W JIMHEHHOUN

perpeccun




YMeHue OoInepupoBarTh IOHATHUSAMM: CIydalHBIA ONBIT U CIIy4alHOE
COOBITHE, BEPOATHOCTh CIIyYaHOTO COOBITHS; YMEHHE BBIYHCIATH
BEPOATHOCTh C HCHOJb30BAHUEM TIpaUUeCKUX METOJIOB; MPHUMEHSTH
(GopMyNBI CIOXEHHUSI W YMHOXXEHHS BEPOSTHOCTEH, (OPMYIy IMOJIHOM
BEpOSATHOCTH, (hopmyiny beprymmm, komOuHaTOpHBIE (PAKTHI U HOPMYIIHI;
OIICHUBAaTh BEPOSITHOCTH PEAJBHBIX COOBITUH; YMEHHE OIEPUPOBATH
HNOHATUSIMU: CllydaliHasi BEJIWYMHA, pacCIpeesieHue BEpPOSTHOCTEMH,
MaTeMaTHYeCKOe OXUAAHUE, AUCIEPCHUs U CTaHJAPTHOE OTKIOHEHHE
CIydallHOM BENMYMHBI, (QYHKIHMHU paACHOpENeNIeHUss M IUIOTHOCTH
PAaBHOMEpPHOTO, TIOKA3aTeJIbHOIO M HOPMAJIBHOIO PACIPEICIICHUI;
YMEHHME HCII0JIb30BaTh CBOMCTBA M3YyYEHHBIX paCHpeleNeHuld Juis
pelIeHns 3a/la4; 3HAKOMCTBO C MOHSTHUSMM: 3aKOH OOJBIINX YHCEd,
METO/bl BBIOOPOYHBIX HCCIEAOBAHUN; YMEHHE MPUBOAUTH MPUMEPHI
MPOSIBJIEHUSI 3aKOHA OOJBIIKUX YHCEN B MPHUPOJHBIX U OOIIECTBEHHBIX
SBJICHUSIX; YMEHUE ONEPUPOBATH MOHATUSAMU: COUETaHHE, IEpEeCTaHOBKa,
YUCJIO COYETAaHWH, YUCIO TIEPECTaHOBOK, OMHOM HbIOTOHA, yMeHme
MPUMEHATh KOMOMHATOPHBIE (DAKTBI U PACCYKICHMS JJIs pEIICHUs 3a/1ay;
OLICHUBATh BEPOSTHOCTH pealIbHBIX COOBITHIA; COCTaBIIATh

BEPOSITHOCTHYIO MOJI€NIb M MHTEPIIPETUPOBATH MOMYYCHHBIN PEe3yabTaT

YMenue omnepupoBaTh MOHATUSAMM: TOYKa, MpsMasi, IUIOCKOCTD,
MPOCTPAHCTBO, OTPE30K, Jy4y, BeIMYMHA Yyria, IUIOCKUN yrodi,
JNBYTPaHHBIA Yroj, TPEXTPAaHHBIN Yroj, CKPEIIMBAIOIIMECS MpsMBbIE,
NapajuieIbHOCTh U MEePHEHAUKYISIPHOCTh MPSMBIX U TJIOCKOCTEH, yrou
MEXIY MPSMBIMH, YroJl MEXIY NpSAMOW M IUIOCKOCTBIO, YTOJ MEXKIY
IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKU JI0 TJIOCKOCTH, PACCTOSIHUE MEKITY
OPSIMBIMHU, PACCTOSIHIE MEXAY IUIOCKOCTSMU; YMEHUE UCIOJIb30BaTh MPH
pellieHnu 3ajad u3ydeHHble (aKThl U TEOPEMBbI TUIAHUMETPHUH; YMEHUE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIero MHUpPA; CTPOUTH
MaTeMaTHYeCKUe MOJENU C TOMOIIbI T€OMETPUYECKUX TMOHATUNA U

BCJIIMYHMH, PCIIATh CBA3aHHBIC C HUMHW MMPAKTUYCCKUC 3a/1a9n
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YMeHue onepupoBaTh MOHATUSAMU: IJIOMAAL (GUTYpbI, 00BEM (uUrypsl,
MHOTOI'paHHMK, MPAaBUIIbHBI MHOTOTPAHHUK, CEYEHHE MHOTOI'paHHHKA,
KyO, mapamienenunen, Npu3Ma, OUpamuaa, ¢urypa u HOBEPXHOCTb
BpallleHMs, LIMHAP, KOHYyC, wap, cdepa, miom@ans chepsl, MIoaIb
MOBEPXHOCTH MHUPaAMMJBI, NMPHU3MBI, KOHYCa, IMIUHApa, 00bEM KyoOa,

OpsAMOYT'OJIbHOTO IMapajuiejiCnvIiicaa, mupamMmuabl, IIPU3MbI, LHUJIWHIpPA,




KOHYCa, IIapa, pa3BEPTKA IOBEPXHOCTH, CEUECHMs KOHYCa M LIWJIMHJPA,
NapajuleJIbHbIE OCH WIM OCHOBAHHUIO, CEYEHHE IIapa, IUIOCKOCTD,
Kacaromasicss cepbl, MWIMHAPA, KOHYCa, yMEHHE CTPOUTH CEUYECHHUE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPAHHUKH, (PUTYPHI M TIOBEPXHOCTH
BpaLICHUs, UX CEYEHUs, B TOM YHCJIE C IOMOLIBIO AIEKTPOHHBIX CPEJICTB;
yYMEHHUE NMPUMEHATh CBOMCTBA T€OMETPHUYECKHX (PHUTYpP, CAMOCTOSTEIHHO
(bopMynHpOBaTh ONpENCICHUS U3y4aeMbIX (HUTYp, BBIABUTaTh THUIIOTE3bI
O CBOMCTBax WM MPHU3HAKAX '€OMETPUYECKUX (PUTyp, 0O0CHOBHIBATH HIIH
ONpoBepraTh MUX; YMEHHE MPOBOAMUTH Kiaccupukauuoo ¢GUryp 1o
pPa3IUYHBIM TMpPU3HAKAM, BBINOJHATH HEOOXOAMMBIE JONOJHUTEIbHbIE

MOCTPOCHUS
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VYMmenne OINCpHUPOBATh TOHATHUAMMU: ABWKCHHUC B IPOCTPAHCTBEC,
MapajuIeNIbHBIN TIEPEHOC, CAUMMETPHUS Ha TUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHue TMOAOOHUS, MOJ0OHBIE (UIypBl; YMEHHE
pacrno3HaBaTh paBHbIE U MOJOOHBIE (UTYpHI, B TOM YHCIE B MPUPOJIE,
HUCKYCCTBEC, aApPXUTCKTYPEC; HCIIOJIb30BATh TI'€COMCTPUUCCKHUEC OTHOIICHHA
MIPH PELIEHUH 3a]]a4; HaXOJUTh T€OMETPUUECKHE BETUUUHBI (JIJIMHA, YTO1,
TJI01aTb, 00BEM) TIPH PELICHUHU 33/1a4 U3 IPYrUX YUYCOHBIX MPEIMETOB H
W3 peaJlbHOM >KU3HU; YMEHHUE BBIUUCIATH F€OMETPUUECKHE BEITHMUYMHBI
(mmvHa, yroJ, miomaak, oO0BEM, IUIOIMIAAb TOBEPXHOCTH), HCIOJB3YS
M3Y4YeHHbIE (OpPMYJIbl U METOAbI, B TOM YHCIIE: IJIOUa/lb MOBEPXHOCTH
nUpaMubl, TPU3MBL, KOHYyCa, HWIMHIpA, TUIOMaab chepsl; 00bEM Kyoa,
IPSAMOYTOJbHOTO TapajUleNienuea, MUPaMUbl, MPU3MbL, IWIXHADPA,

KOHYCa, [1apa; yMEHHE HaX0IUTh OTHOIIEHUE 00BEMOB MOI0OHBIX (UTYD
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VYmenune OIICPHUPOBATH MMOHATHAMU: IIPAMOYI'OJIbHAA CUCTEMA KOOPAWHAT,
BCKTOP, KOOPpAWHATBI TOYKH, KOOPAWHATBI BCKTOPA, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPAa Ha YHMUCIIO, PA3JI0KCHHUC BCKTOpPa IIO 633H0y,
CKaJIIpHOC IIPOU3BCACHHUE, BCKTOPHOC IPOU3BCACHUC, YIOJl MCKAY
BCKTOpAaMU; YMCHUC HUCIIOJIB30BATb BCKTOpHHﬁ u KOOpI[I/IHaTHHﬁ MECTO
I peIICHUA TCOMCTPHUYCCKUX 3aJad W 3aJlad JpYrux y‘le6HLIX

mpeaAMCTOB
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YMmenue BLI6I/IpaTB NOAXOAAIIMI METOHd A peUiCHud 3aaavu;
INIOHUMAHHUEC 3HAUYUMOCTH MATCMATUKKU B H3YUCHUU IIPUPOJHBIX U
O6IJ.I€CTBCHHLIX mnmponeccoB Hu HBHCHHﬁ; YMCHHEC  pPaClIO3HABATb

NPpOSABJIICHUC 3daKOHOB MATECMATUKKU B HCKYCCTBC, YMCHHC IIPUBOIAWUTH




IIpUMEPBl  MAaTEMAaTUYECKUX OTKPBITUM POCCHMCKOM H  MHMPOBOH

MaTeMaTU4EeCKOU HAyKH




HEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA EI'D I1O

MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
1 Yucita ¥ BEIYMCIEHUS
1.1 Harypanbhbie 1 1esbie uncia. [I[pu3sHaku IeTMMOCTH IEIBIX YHUCeN
12 Pammonaneupie uncna. OOBIKHOBEHHBIE W JECATHYHBIE JIPOOU, MPOIICHTHI,
' OECKOHEYHBIE MTEPUONMUECKHIE IPOooH
13 Apudmernueckuil  KOpeHb  HaTypaibHOW  cremeHu.  JleiictBus ¢
' aprupMETUYECKUMH KOPHSIMU HATYypPAIbHOW CTETICHU
14 Crenenp c 1ensiM mokazareneM. CTemneHb C palMOHAIBHBIM IMOKa3aTeIeM.
' CBolicTBa CTEIEHU
L5 CuHyC, KOCHHYC W TaHTE€HC YHCJIOBOTO apryMeHTa. APKCHUHYC, apKKOCHHYC,
' ApPKTAaHTEHC YMCIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnyHbie U HaTypaibHbIE JOrapudMbl
JlelictBuTenbHble 4ucia. ApuMeTHdecKkue omepanu ¢ JACHCTBUTEIHHBIMHU
1.7 yucnamu. [IpubnuxEHHble BBHIYMCICHUS, NpaBUiia OKPYTJEHUS, MPUKUAKA U
OIICHKA Pe3yJIbTaTa BbIUHCICHHM
1.8 IIpeo6pasoBanue BHIpaKEHUI
1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPABEHCTBA
2.1 Lenble u ApoOHO-palIOHATbHBIEC YPAaBHEHHS
2.2 HppaunonanbHbie ypaBHEHUS
2.3 TpuroHoMeTpUUYECKUE YPaBHEHUS
24 [TokazarenbHbie U JOrapuMUIECKHE YpaBHEHUS
2.5 Lenble U ApoOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppauuoHaibHble HEPaBEHCTBA
2.7 [TokazarenbHbIe U TOTapupMUIECKIe HEPABEHCTBA
2.8 TpuroHomeTpuueckre HepaBeHCTBA
2.9 CucTteMbl ¥ COBOKYMTHOCTH ypaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEeHHsI, HEPAaBEHCTBA U CUCTEMBI C TTapaMeTpaMu
2.11 Martpuiia CuCTeMbl TMHEWHBIX ypaBHEHUH. OnpeenuTeNb MaTPHIIBI
3 OyHKIMH U TpaduKu




Oynkiys, crocoosl 3ananus Gynkuuu. I'paduk Gynkmnun. Bzanmuo obparnbie

> ¢ynkuuu. Yérneie n Heuétneie Gynkuuu. [lepuoanueckue GpyHKIIHA
OO6nacte ompeneneHus: 1 MHOXKECTBO 3HaYeHMU (QyHkmmu. Hymn QyHKum.
10 [IpoMexxyTkn 3HAKOMOCTOSHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (DYyHKIIMH.
' MaxkcuMmymbl 1 MUHUMYMBI (hyHKIHMU. Hanbombiiee 1 HanMeHbIIee 3Ha4eHUE
(GYHKIMU Ha TPOMEXKYTKE
13 Crenennas (yHKIMS ¢ HATYpaJbHBIM U IeNBIM Moka3aTteneM. E€ cBoiicTBa u
' rpaduk. CoiicTBa U rpauk KOpHS n-0il cTeneHu
34 Tpuronomerpuyeckue GyHKINH, UX CBOMCTBA U IPapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
16 Touku paspeiBa. AcumnTorel TpadukoB ¢GyHkuuil. CBoicTBa (QYHKIMIM,
' HETPEPHIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 33AaHUS MTOCIIEIOBATEILHOCTEN
1.8 Apudpmernueckass W TeoMeTpuyeckas mnporpeccun. Dopmyna  CIOKHBIX
' MIPOLIEHTOB
4 Hauana maTemaruyeckoro ananusa
4.1 [TpousBomnas pynkuun. [Ipon3BoaHBIC 2TEMEHTAPHBIX (YHKITUN
[IpuMeHeHre MPOU3BOJHONW K HCCIENO0BaHUIO (PYHKIMH HAa MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. Haxo1eHre HauOoJIbIIEro 1 HAUMEHBILEro 3HaYeHUs! PYHKIMH
Ha OTpe3Ke
4.3 IepBooGpasnas. Murerpain
5 MHoecTBa U JIOTHKa
5.1 MHoOKecTBO, onepaluy HaJl MHOKecTBaMHU. Jluarpammsl Oisiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OmnucarenbHas CTaTUCTHKA
6.2 BeposTHOCTB
6.3 Komb6unaTtopuka
7 [eomerpus
7.1 durypsl Ha MIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEPXHOCTH BpaALEHUS




‘ 1.5 ‘ KoopanHaTsl 1 BEKTOPEI
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