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HOACHUTEJIBHAA 3AIINCKA
Pabouas nporpamma yae6HOTr0 Kypca «I'eomeTpus» yriryOIeHHOTO YPOBHS ISl O0YJaIOIIHXCSI

10-11-x kmaccoB MAOY «COLI Ne 73 r.YenssOuncka» pazpaboTana B COOTBETCTBUU C

TpeOOBaHUSMU:

o ®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpa3zoBanuu B Poccuiickoit
denepauuny;

e mpukaza MunoOpHayku ot 17.05.2012 Ne 413 «O06 yrBepkacHuH (heaepaabHOro
roCyJIapCTBEHHOTO 00pa30BaTeILHOTO CTaHAApTa CPEIHETr0 001Iero 00pa3oBaHUs»;

e mpukaza Munnpocsemenus ot 18.05.2023 Ne 371 «O0 yTBepxaeHNU (peaepanbHOn
00pa3zoBaTeIbHON POTPAMMBI CPETHETO OOIIETO 00pa30BaAHUSY;

o mpukaza Munnpocsemienus ot 22.03.2021 Ne 115 «O6 yrBepxaenuu [lopsaka
OpraHM3aIK U OCYILLECTBICHHS 00pa30BaTEIbHOMN JIEATEIBHOCTH 110 OCHOBHBIM
o011eo0pa3oBaTeIbHBIM IPOrpaMMaM — 00pa30BaTENIbHBIM PpOrpaMMaM HadallbHOTO
00111eT0, OCHOBHOT'O OOIIIETO U CPETHETO OOIIETO 00pa30BaAHUS;

o CII2.4.3648-20 «CaHuTapHO-31UAEMHOJIOTHUYECKHE TPEOOBaHMSI K OpraHU3aUsaIM
BOCTIUTAHHS 1 OOYYEHHS, OTABIXA M 03I0POBIICHUS JCTEH U MOJIOJICKIY,
YTBEPKJACHHBIX IIOCTAHOBIIEHUEM TJIABHOTO CAHUTAPHOTO Bpada oT 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'urnennueckue HOpMaTUBBI U TPeOOBaHUS K 00ECIIEUEHUIO
0e30macHOCTH 1 (1) O€3BPEIHOCTH IS YeTloBeKa (DaKTOPOB CpeIbl OOUTAHUS,
YTBEP>KJACHHBIX II0CTAHOBIIEHUEM IJIABHOTO CAHUTAPHOTO Bpada oT 28.01.2021 Ne 2;

e KOHIICMIIMU PA3BUTHUS MaTEMaTHYECKOro 00pa30oBaHMUsl, yTBEPKIECHHON pacopsiKeHHEM
[IpaBuTenscTBa o1 24.12.2013 Ne 2506-p;

e y4eOHOTO IUTaHa CPEAHETO 00IIero 0Opa3oBaHus, YTBEPKIEHHOTO TPOTOKOJIoM MAOY
«COHI Ne 73 r.Yensibuncka» ot 29.08.2025 Ne 1 «O BHeceHUU U3MEHEHUH B
OCHOBHYIO 00pa30BaTeIbHYIO MPOTPAMMY CPEIHEr0 00IIEeT0 00pa3oBaHUsY;

e (enepanbHOI paboueit mporpaMmbl yaeOHOTO Kypca «I'eoMeTpus», KOTOPHIN BXOIUT B
cocTaB y4yeObHOro npeamera «MaremaTHukay.

PaGouas mporpamma opueHTHPOBaHA Ha LIEJIEBbIe MPUOPUTETHI, CPOPMYIHUPOBAHHBIC B
dhenepanbHOl paboyeit mporpaMMe BOCIIMTAHUS U B paboueii mporpamme BocnuTanus MAOY
«COHI Ne 73 r.YensOuncka»

I'eomerpust sBiseTcss OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro OOILero
0o0pa3oBaHus, TaKk Kak 00ecrieuuBaeT BO3MOXKHOCTh U3y4YEHUs AUCLUIUIMH €CTECTBEHHO-HAYYHOU
HaNpaBJICHHOCTH U TNPEAMETOB T'yMaHUTApHOro IUKIA. [IOCKOJIBKY JIOTMYECKOe MBIILIEHHE,
dopmupyeMoe Npu  HU3y4EHUU OOYyYAarOIMMUCS TOHSATHHHBIX OCHOB TE€OMETpUH, IpU
JI0Ka3aTelbCTBE TEOPEM M IOCTPOECHUHM LEMNOYKU JIOTMUECKUX YTBEPXKAECHUH NpU pelieHUH
reOMETPUYECKUX 3a/la4y, YMEHHE BBIJIBUraTb U OIPOBEPraTh THUIIOTE3bl HENOCPEACTBEHHO
UCHOJb3YIOTCS MPHU PEIIeHUH 3a/lad e€CTeCTBEHHO-HAyYHOT'O LMKJA, B YACTHOCTH (PU3UYECKUX
3az1ad.

Lenb ocBoeHMst mporpamMMbl yueOHOro kypca «I'eomeTpusi» Ha yriyOJ€HHOM YpOBHE —
pa3BUTHE HMHIUBUAYAJIbHBIX CIIOCOOHOCTEH OOydalomMXCs NpU H3YYEHHUM TE€OMETPHUH, Kak
cocTaBisoneil mpeamerHoil obmactu «MaremaTuka W MHGPOpPMAaTHKa» depe3 obecredeHne
BO3MOKHOCTH NPUOOpETEHUs] U HUCMOJIb30BaHUS Oosiee IIIyOOKHMX TNeOMETPUYECKHX 3HAaHUN U
NEeWCTBUH, CeUM(UYHBIX T€OMETPUU, U HEOOXOAMMBIX JUIS YCIEUIHOTO MpO(hecCHOHATBLHOTO
00pa3oBaHus, CBA3aHHOTO C MCIIOJIb30BAaHUEM MaTeMaTHKH.



[IpuopuTeTHBIMH 33/1a4aMU Kypca T€OMETPHU Ha YTIyOJIEHHOM YPOBHE, PACIIUPSIONIUMHU
U YCWJIMBAIOIIMMU Kypc 0a30BOTO YPOBHS, SIBJISIOTCS:

pacumpeHue nNpeCcTaBiICHUs O TEOMETPHH KaK YaCTH MUPOBOH KyIbTYphl U (hopMUpoBaHHe
OCO3HAHUS B3aUMOCBS3U F'€OMETPUH C OKPYKAIOIIUM MUPOM;

(dbopMupoBaHHE MPEACTABICHUS O IPOCTPAHCTBEHHBIX (UTYpax Kak O BaKHEHIINX
MAaTEeMAaTHYECKUX MOJEIISX, TO3BOJISIOIINX OIACHIBATh U MU3Y4aTh Pa3HbIE SIBJICHUS OKPY/KAIOIIETO
MUpa, 3HAHKUE TIOHATHUWHOTO afmapara 1o pasaeny «CrepeoMeTpusy yaeOHOTo Kypca reOMeTpuH;

(dbopMupoBaHHE YMEHHS BIaJIeTh OCHOBHBIMU MOHITHSMU O TIPOCTPAHCTBEHHBIX (PUTYpax U
UX OCHOBHBIMH CBOMCTBaMH, 3HaHUE TeopeM, (GOpMysl M YMEHHE WX NPHUMEHATh, YMEHUS
JI0Ka3bIBaTh TEOPEMbI M HAXOUTh HECTAHAAPTHBIE CIIOCOOBI PEILICHNUs 3a/1ay;

(¢bopMHpoBaHME YMEHMsI pPACllO3HABAaTh Ha YEPTEXKAX, MOJENISIX U B PEAIbHOM MHpE
MHOTOTPaHHUKH U TeJa BPallleHHs, KOHCTPYUPOBATh T€OMETPUYECKUE MOJIEIIH;

q)OpMI/IpOBaHI/Ie IIOHUMaHU BO3MOKHOCTH AKCHOMAaTUYCCKOT'O IMOCTPOCHUMA
MaTeMaTH4YeCKUX Teopui, (GOPMUPOBAHME MOHMUMAHUS POJIM AKCHOMATHKU HpPHU IMPOBEACHUU
pacCyXIeHUI;

dbopmMupoBaHHEe YMEHHUS BIAJACTh METOJAMH JIOKA3aTeIIbCTB W aJTOPUTMOB PEIICHHS,
YMEHUS WX TMPUMEHATh, TMPOBOJUTH JIOKA3aTEeNbHBIE PACCYXICHUS B XOJAE peUICHUs
CTEPEOMETPUUYECKUX 3a7ad W 3aJad C TPAKTHYECKUM CojepkaHueM, (OpMHUpPOBAHUE
MPEACTABICHUSI O HEOOXOJAMMOCTH JI0OKa3aTelbCTB MPU OOOCHOBAHWM MaTEMaTUYECKHX
YTBEPKJICHHUI M POJTM aKCHOMATHUKU B MPOBEICHUU JICTYKTUBHBIX PACCYKICHUI;

pa3BUTHE W COBEPIICHCTBOBAHWE WHTEIUICKTYAIbHBIX W TBOPUYECKHX CIIOCOOHOCTEH
oOyuarouiuxcs, TI03HABAaTEIbHOW aKTUBHOCTH, HCCIIEIOBATEIbCKUX YMEHUH, KPUTUUYHOCTH
MBIIILJICHHS], UHTEpeca K U3YUYE€HUIO T€OMETPHH;

¢bopmupoBanre (GYHKIMOHATHHOW TI'PaMOTHOCTH, PEJIEBAaHTHOW TE€OMETPUU: YMEHHUS
pacrno3HaBaTh MPOSBICHUS T€OMETPUUECKUX MOHATUI, 00BEKTOB 1 3aKOHOMEPHOCTEN B peaibHBIX
KU3HEHHBIX CUTyallUsX W TPU HU3YUYEHUU JIPYIHMX Y4EeOHBIX MPEIMETOB, MPOSBICHUS
3aBUCHUMOCTEH U 3aKOHOMEpPHOCTEH, MOJETUPOBAHUS PEAIbHBIX CUTYyallUd, HCCIEeTOBAHUS
MIOCTPOCHHBIX MOJIETICH, UHTEPIPETAI[UH ITOTYYEHHBIX PE3YIbTaTOB.

OCHOBHBIMH COJIepXKaTEIbHBIMH JUHUAMH yueOHOTO Kypca «I'eomerpusi» B 10—11 kmaccax
aBisioTcs: «[IpsiMble U TUIOCKOCTH B MpocTpaHcTBe», «MHororpanHukn», «Tena BpameHus»,
«BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBEY, «/IBIKEHUS B IPOCTPAHCTBEN.

CdopmymupoBannoe Bo ®PI'OC COO tpeboBaHHE «YMETh OIEPUPOBATH MOHATHIMU,
pEJIeBaHTHBIMHU F€OMETPHUH Ha YriayOosi€HHOM ypoBHe oOydyenus B 10—11 kmaccax, OTHOCHUTCS KO
BCEM COJIEpXKATEIbHBIM JIMHHUSAM Yy4eOHOTO Kypca, a (OpMHpPOBAHUE JIOTHYECKUX YMEHHI
pacnpezensercss He TOJIbKO MO COJIepKaTeNbHBIM JMHUSIM, HO U TI0 rojiaM o0ydenus. CoaepxaHue
o0pa3oBaHUs, COOTBETCTBYIOIEE MPEAMETHBIM pe3ylibTaTaM ocBoeHUs denepanbHOl paboueit
MIPOrPaMMBI, paclpeeIEHHBIM 10 TOJaM 00y4eHusl, CTPYKTYPUPOBAHO TAKKUM 00pa3oM, 4TOOBI KO
BCEM OCHOBHBIM, IIPUHIIUITHAIBHBIM BOIIpOcaM oOydaromuecs oOpalaiich HEOJHOKPATHO. DTO
MO3BOJIAET  OPraHMW30BaThb  OBJIAJICHUE TEOMETPUUYECKMMH TOHATUSIMH UM HaBbIKAMU
MOCJIEIOBATENIFHO U TMOCTYNATeNbHO, C COONIOJICHHEM MPHUHIIMIA MPEEeMCTBEHHOCTH, a HOBBHIE
3HAHMS BKIIOYATh B OOIIYIO CHCTEMY T€OMETPUUYECKUX MPECTABICHUN 00yJarOINXC s, pacIIupsis
u yriyonsis e€, o0pa3ys MpOYHbIe MHOKECTBEHHBIE CBSI3H.

[Tepexon k U3y4EHHUIO TE€OMETPUU HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3mgath ycioBus Ui auddepeHnHanuu  00ydeHUs, TOCTPOSHUS WHAWBHIyaTbHBIX
o0pa3oBaTeNbHBIX MpPOTpaMM, OOECIeYUTh YrIyONEHHOE M3YYeHHE TEOMETPHH  Kak
COCTaBIsAONIEH yaeOHOTO TIpeameTa «MareMaTukay;



MOATOTOBUTH OOYYAIOIIHUXCS K MPOJOJDKCHUI0 U3yUeHUS] MaTeMaTUKH C Y4ETOM BBIOOpa
Oynymieit mpodeccun, obecrieunBas MPEEMCTBEHHOCTh MEXAY OOmUM U TMpodecCHoHaTbHBIM
oOpa3oBaHUEM.

Ha u3yuenue yuebnoro kypca «I'eomerpus» Ha yriry0iaéHHOM ypoBHE oTBoaAUTCs 204 vaca:
B 10 xmacce — 102 gaca (3 waca B Hezeno), B 11 kimacce — 102 yaca (3 yaca B Hezelio).

Jlis peanu3anuu mporpamMMbl UCTIOIB3YIOTCS YIeOHUKH, TOTYIICHHBIC K HCITOIH30BAHUIO ITPU
pealn3ay UMEIONTUX TOCYIapCTBEHHYIO aKKPEAUTAIIMIO 00pa30BaTEIbHBIX IPOTPaMM
Ha4yaJIbHOTO OOIIETr0, OCHOBHOTO OOIIIEro, CpeHero oo1ero 0opa3oBaHus OpraHu3alusIMH,
OCYILECTBISIONIUMU 00pa30BaTEIBHYIO ACITEILHOCTD, MPUKa30M MUHIPOCBEIICHUS OT
26.06.2025 Ne 495:

e MareMaruka: anredpa 1 Hadajga MaTeMaTHIeCKOTO aHalIn3a, TeoMeTpust. ['eomeTpus,
10-11 knacc/ Aranacsu JI.C., byry3os B.®., Kagomues C.b. u npyrue, AKiinoHepHoe
obmectBo «M3marenbcTBo "lIpocBemenney;

o <...>.

DJEKTPOHHBIC 00pa30BaTEIIbHBIC PECYPCHI, JOMYIICHHBIE K UCTIOJIE30BAHUIO TIPH PeaTU3aIliN
UMEIOIIUX TOCYIAPCTBEHHYIO aKKPEAUTAIINIO 00pa30BaTeIbHBIX MTPOrPaMM Ha4aIbHOTO OOIIETo,
OCHOBHOTO 00111eT0, CpeaHero o0Iero oOpazoBanus MpukazoM MuHnpocsenienus ot 18.07.2024
Ne 499:

o Iudposoii kypc «I'eomerpus» 10 kimacc, DI'TAOY AI10 «Akagemus
Munnpocsenienus Poccuny;

o Iudposoii kypc «I'eomerpus» 11 kmacc, PI'TAOY AI1O «Akagemus
Munnpocsenienns Poccuny;

o <,.>

COJAEPKAHUE OBYYEHUA

10 KJIACC



IIpsiMmble ¥ IIVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATHUSL CTEpeOMETPUH. Touka, IpsiMasl, III0CKOCTh, pocTpaHcTBO. [loHsTHE
00 aKCHOMAaTHYECKOM TIOCTPOCHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHHU U CIIEICTBUS U3 HUX.

B3anMHOe pacrionokeHue NnpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIIMECS, TapaJUICIbHbIE U
cKpeluBaromuecs npsamele. [IpuzHaku ckpemuBarommxcs npsamsix. [lapamienbHOCTh NPSMBIX U
IJIOCKOCTEN B IIPOCTPAHCTBE: MapaJUICNIbHBIC MPSAMBIE B IIPOCTPAHCTBE, MAPALIEIBHOCTh TPEX
NpSAMBIX, [AapaJUIEIbHOCTh HOPSIMOM M INIOCKOCTH. [lapamiensHoe W LEHTpalbHOE
MPOEKTUPOBaHKE, H300paxkenue Guryp. OCHOBHBIE CBOWCTBA MapauUICIBHOTO MPOSKTUPOBAHHUS.
N3o6paxenue Guryp B mapajuieIbHON MPOESKIMH. YTIIBI ¢ COHANPABICHHBIMI CTOPOHAMH, YTOJI
MEXKy NPSIMBIMM B NIpPOCTpaHCTBE. [lapajuieIbHOCTB IJIOCKOCTEN: NMapajuleibHbIE IUIOCKOCTH,
CBOICTBa NapauleabHbIX IUIOCKOCTeH. [IpocTeiinre npocTpaHCTBEHHbIE PUTYPBI HAa TIOCKOCTH:
TeTpasap, Napajuieienunes, IOCTPOCHUE CEUCHUM.

[lepneHuKynapHOCTh OPSIMOM U IUIOCKOCTHU: NEPIEHIUKYJISPHbIE TpsSMble B
MIPOCTPAHCTBE, MpsIMbIE MApaUIeIbHBIE M IEPHEHAUKYISIPHBIE K IIOCKOCTH, IPU3HAK
MEPIEHIUKYIISIPHOCTH MPSMOM M INIOCKOCTH, TEOPEMA O MPSAMON NEPIEHANKYIIPHOHN IIIOCKOCTH.
OpTtoronanbHoe MpoeKTUpOBaHuUE. llepneHauKynsap ¥ HaKJIOHHBIE: PACCTOSIHUE OT TOYKH JIO0
IUIOCKOCTH, PpACCTOSIHHE OT NPSMOM J0 IUIOCKOCTH, NpPOeKUus (GUrypbl Ha IJIOCKOCTb.
[lepneHUKyYISIPHOCTD MIJIOCKOCTEN: MPU3HAK MEPIIEHIUKYIISIPHOCTH JBYX IUIOCKOCTel. Teopema
0 TPEX MEPIEHAUKYIISIPAX.

VYTIuBl B IPOCTPAHCTBE: YrOJl MEXAY PSMOM U TUIOCKOCTBIO, IBYTPaHHBIN YrOJ1, TUHEWHBIN
YroJ JIBYIpaHHOTO yrija. TpéXrpaHHbld W MHOrorpaHHbie yribl. CBOWCTBA IUIOCKHX YIJIOB
MHOTOrpaHHoro yria. CBOMCTBa IJIOCKMX U JBYTPAaHHBIX YIJIOB TPEXTpaHHOro yria. Teopemsl
KOCHHYCOB U CUHYCOB JIJIsl TPEXIPAHHOTO YyIJIa.

MHoOrorpaHHMKH

Bubl MHOTOrpaHHHUKOB, pa3BEpTKa MHOrorpanHuka. [Ipuzma: n-yronpHas npusma, npsmas
M HaKJIOHHAas TMpu3Mbl, OOKOBas U TOJHAas NOBEPXHOCTh mpusMbl. [lapamnenenunen,
MPSIMOYrOJIbHBIM TIapajulesienunes] W ero cpoicrBa. Kparwaillime nytv Ha MOBEPXHOCTH
MHororpanHuka. Teopema Diinepa. IlpoctpanctBennas teopema Iludaropa. IMupamuma: n-
yroJbHas MupaMuja, MpaBwibHas U yceu€HHasi nupamujibl. CBoiicTBa pédbep 1 OOKOBBIX I'paHei
MpaBUJIbHOM NupaMupl. IIpaBuibHBIE MHOTOIpaHHUKH: IPAaBWIbHAs NpPU3Ma M IpaBUJIbHAs
Mpamuaa, npaBujbHas TPEYrojabHas MUpaMuaa U MpaBUIbHBIN TeTpadap, KyO. [IpeacraBnenue o
MPaBUJIbHBIX MHOTOTPAHHUKAX: OKTA3p, JOJAEKa3Ip U UKOCAIP.

Brrunicnenue 3eMeHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHanu, yribsl. [Inomans GoxoBoi
MMOBEPXHOCTHU U MOJTHON MOBEPXHOCTHU MPSAMOM MPU3MBI, TUIOIIAb OCHOBaHH, TeopeMa 0 O0KOBOM
MOBEPXHOCTU MpsAMOI mpu3Mbl. [Lnomans G0KOBON MOBEPXHOCTH M MOBEPXHOCTU MPABUIHHON
MUPaMU/IbI, TEOPEMA O IJIOLIAIU YCEUYEHHON TUpPaMUIbl.

CummeTpusi B MOPOCTPAHCTBE. DJIEMEHTbl CHUMMETPUHU IPABHIIBHBIX MHOTOTPAHHUKOB.
CuMMeTpuss B TNpPaBUIBHOM MHOTOTPAHHUKE: CHUMMETPHs MapajuleNeNuesa, CUMMETpUs
IIPaBWIBHBIX ITPU3M, CUMMETPUS IPABUILHON TUPAMHU/IBL.

BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBE

[loHsATHSA: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, AJIMHA HEHYJIEBOTO BEKTOPA, BEKTOPBI
KOJUIMHEApHbIE, COHAIPABJICHHBIE M IPOTUBOIIOJIOKHO HANpaBICHHbIE BEKTOPHI. PaBeHCTBO
BEKTOpOB. [I€HCTBUSA C BEKTOpaMHM: CIIO)KEHHUE U BBIYMTAHUE BEKTOPOB, CyMMa HECKOJBKHX
BEKTOPOB, YMHOXXEHHE BEKTOpa Ha 4ucio. CBOMCTBA CII0KEHUS BEKTOPOB. CBOMICTBA YMHOKEHUS
BeKTOpa Ha yKcio. [[oHsaTne koMIutaHapHbie BEKTOPBI. [Ipr3HaK KOMIUTAaHApHOCTH TPEX BEKTOPOB.



[IpaBuno mnapamienenunena. Teopema O pa3iokKEHUM BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopam. [IpsmoyrosnbpHas cucrema KoopAMHAT B npocTtpaHcTBe. KoopanHate!l Bekropa. CBsi3b
MEXAY KOOpAMHAaTaMH BEKTOpa M KOOpJAMHATaMM TOYEK. YTOJ Mexay BekTopamu. CkalsipHOE
IIPOU3BEECHNE BEKTOPOB.

11 KJIACC

Tena Bpamenust

TTonsarus: HUWIMHAPHUYCCKad IOBCPXHOCTb, KOHHYCCKAsA IMOBCPXHOCTD, C(i)epI/I‘-IGCKaFI
MMOBEPXHOCTh, 00Opa3yrolIye moBepxHocten. Tena BpaieHus: HUINHAP, KOHYC, YCEUEHHBIN KOHYC,
cdepa, map. B3aumHoe pacmosokeHue chepbl U IIOCKOCTH, KacaTelIbHAs IIOCKOCTh K cdepe.
N300paxkenue Ten BpallleHus Ha MI0CKoCTU. Pa3BépTka muinHapa u konyca. Cummerpust cepsl
U m1apa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEME NPSIMOYTrOJIBHOTO
napajuienenumnena u ciaeactBus u3 He€. OObEM TpsIMON M HAKIOHHOM MPU3MBI, HWJIWHIpA,
nupamMubl 1 konyca. O0bEM 11apa U apoBOro CETMEHTA.

KOM6I/IHaHI/II/I TCJI BpallCHUA W MHOTOT'pPaHHHKOB. HpmMa, BIIMCaHHAsA B LUJIUHAP,
omucaHHas okoJio muiuHApa. [lepecedenne cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepbl I0CKOCThIO. [loHATHE MHOTOIpaHHKKA, OITMCAHHOTO OKOJIO cephl, Chepbl, BIUCAHHOMN B
MHOTI'OT'paHHUK MJIX TCJIO BpalllCHUA.

[Inomaas MOBEpXHOCTH IMJIMHApPA, KOHYca, Iuiomans chepsl u e€ yacrei. [logobue B
npoctpaHctBe. OTHomieHHe O0O0BEMOB, IUIOIIAJEH MOBEpPXHOCTEH MOMOOHBIX  (UTYP.
[IpeoOpazoBanue momobus, romoTeTus. Pemienue 3amad Ha IJIOCKOCTH C HCIOJIb30BaHHUEM
CTEepEOMETPUYECKIX METOJIOB.

[locTpoeHune ceuyeHWt MHOTOIPAaHHUKOB M TEJ BpaIleHMs: CEUYEHUs IHIMHIpA
(mapanaenbHO W TEPICHAUKYISIPHO OCH), CEUYCHHS KOHyca (MapaulelibHble OCHOBAHHUIO M
MPOXOIALINE Yepe3 BEpUIMHY), CEYCHHs Ilapa, METOJbl MOCTPOCHHSI CEUEHHUI: METOJ CIE/I0B,
METO/1 BHYTPEHHETO MPOEKTUPOBAHHUS, METO]] IEPEHOCA CEKYILEH TIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bextopsl B npoctpancTBe. Onepanuu Hajl BeKTOpaMu. BekTopHoe yMHOXKEHHE BEKTOPOB.
CpoiicTBa BEKTOPHOTO yMHOKeHUdA. [IpsiMoyronbHas cucTemMa KOOpPAHWHAT B IPOCTPAHCTBE.
Koopaunatsl BekTopa. Pa3noxxenune Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIM METOJ MpU
pElICeHUH TeOMETPUUECKUX 3a/1a4.

JBu:keHusI B IPOCTPaAHCTBE

JBuxenuss mpoctpanctBa. OtoOpakenusa. [IBmwkeHus u paBeHCTBO ¢uryp. OOmue
CBOMCTBa JABI)KEHHUW. BUIbl ABWKEHUMN: MapajieNlbHbI MEpPEeHOC, IEHTpalbHAas CHUMMETpUS,
3epKajibHasi CUMMETpHsI, TOBOPOT BOKpYT mpsiMoii. [IpeobpazoBanus mono6us. [Ipsmas u chepa
Diinepa.

INJIAHUPYEMBIE PE3YJIbTATHBI OCBOEHUAA YYEBHOI'O KYPCA
«TEOMETPUSI» (YTJYBJEHHBIA YPOBEHB) HA YPOBHE CPEJHETO OBIIEIO
OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI
1) rpa:knanckoe BOCIMTAHME:

C(l)OpMI/IpOBaHHOCTB Fpa)KHaHCKOﬁ MO3UIIMHU o6yqalomerocsi KaKk aKTHBHOIO H
OTBCTCTBCHHOI'O 4YJICHA pOCCHﬁCKOFO 06H_[CCTB8., MMPEACTABJIICHUC O MATECMATUYCCKUX OCHOBAX



(YHKIIMOHUPOBAHUS PA3NMYHBIX CTPYKTYpP, SBICHUH, MpPOIEAYyp TPaKIAHCKOTO OOIIecTBa
(BBIOOPHI, OMPOCHI W JPYroe), yMEHHWE B3aMMOJCHCTBOBATH C COIHAIBLHBIMH WHCTUTYTAMH B
COOTBETCTBUU C UX PYHKIHUSIMH U HA3HAYCHUEM;

2) naTpuoTHYecKOe BOCIMTAHME:

c(OPMHUPOBAHHOCTh POCCUHCKON TPAKAAHCKON MACHTHYHOCTH, YBAKCHHS K MPOILIOMY U
HACTOSIIEMY POCCHUIMCKOW MATEMAaTHUKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHMKEHUSIM POCCHUUCKUX
MAaTEMAaTUKOB M POCCUMCKONW MAaTEMaTUYECKOMN IIKOJbI, MCMIOJb30BAHUE ITHUX JIOCTHKECHUU B
JIPYTUX HayKaX, TEXHOJIOTHSX, cepax SIKOHOMHUKHY;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHME JYXOBHBIX IICHHOCTEH  POCCHHCKOTO  Hapoaa, cHOopMHUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS, ITHUYECKOTO MOBEACHHS, CBI3aHHOTO C MPAKTUUYECKUM TPUMEHEHUEM
JOCTIDKCHUM HAyKH M JCSITENBHOCTHIO yYEHOTO, OCO3HAHME JIMYHOTO BKJIaJa B TOCTPOCHUE
YCTOMYMBOTO OYAYIIETO;

4) acTeTHYecKOe BOCIIUTAHME:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIFOUAsl ICTETUKY MAaTEMAaTHUYECKIX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aj7ad, PEIICHUH, PACCYXIEHUH, BOCHPHUUMYHBOCTh K MATEMAaTHYECKUM AaCIIEKTaM
pPa3IUYHBIX BUIOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHh YMEHHUS MPUMEHSITh MaTEeMAaTUUECKHE 3HAHUsI B HHTEPECax 37J0pOBOTO
n Oe3omacHoro oOpasa >KM3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0pPOBBIO (3I0pOBOE
NUTaHue, cOATaHCUPOBAHHBIM PEKUM 3aHATUNA M OT/BIXA, pEryJsipHas pu3ndeckas akTHBHOCTH ),
(hM3UYECKOE COBEPIICHCTBOBAHKE MPU 3aHATHSIX CIIOPTUBHO-03J0POBUTEIBLHOM JIESITEIBHOCTHIO;

6) Tpya0oBOe BOCIUTAHME:

TOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTH TPYIOJIIOOMS, HHTEPEC K Pa3IMYHbIM cdhepam
npoheCCHOHANBHON JEATEIHHOCTH, CBA3AHHBIM C MAaTEMAaTHKOW W €€ MPUIJIOKCHHUSIMHU, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymiel mnpodeccun © peaaTu30BBIBATH COOCTBEHHBIE
JKU3HEHHBIC TUIAHBI, TOTOBHOCTh M CIOCOOHOCTP K MAaTeMaTHYEeCKOMY OOpa30BaHUIO U
caM000pa30BaHMIO HA MPOTSHKEHUU BCEH JKM3HU, TOTOBHOCTh K aKTHBHOMY YYaCTHIO B PEIICHUU
MPAaKTUYECKUX 3a7]a4 MaTEeMaTUYECKO HAIIPABJICHHOCTH;

7) 3K0JI0OrHYecKoe BOCIIMTAHHE:

c(hOpMUPOBAHHOCTh  DKOJIOTHYECKOW KYJIbTYpbl, TOHHMMAaHWUE BIHUSHUS COLMAILHO-
SKOHOMHUYECKUX MPOLIECCOB HA COCTOSIHUE NPUPOJHOM W COLUUAIBHOM Cpelibl, OCO3HAHHE
rJ100aTbHOTO XapaKTepa IKOJIOTHISCKUX MTPoOIIeM, OpUSHTAIIHS Ha IPUMEHEHHE MaTEMaTHYECKUX
3HAHMI 1715 pelIeHU 3a7a4 B 00J1aCTH OKpY>Karolei cpe/ibl, IIIaHUPOBAHKE MIOCTYIKOB U OIICHKU
MX BO3MOYHBIX MOCJIEICTBUM 17151 OKPYXKAIOLIEH CPEbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUS:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKd M OOIECTBEHHOM MPaKTUKHM, MOHUMAaHUE MATeMaTHYEeCKOW HAyKd Kak cdepbl
YEJIOBEUYECKOUN AESITENIbHOCTH, ITANOB €€ Pa3BUTHs M 3HAYMMOCTH Ul Pa3BUTHS LIMBUIIM3ALINU,
OBJIJICHUE S3bIKOM MATEMaTHUKU U MaTEMaTHYECKON KYyIbTYypOl KaK CPeJICTBOM MO3HAHUS MUPA,
TOTOBHOCTH OCYIIECTBIISITh MPOEKTHYIO U MCCIIEIOBATEIBCKYIO AEATEIbHOCTh UHIMBUAYAIBHO U

B IpyIIIE.

METAINIPEIMETHBIE PE3YJIbTATHI

ITo3naBaTenbHBIC YHHBEPCcaIbHbIC Y4eOHbIE JeHCTBUSA



ba3oBrble Jornyeckue 1eHCTBHUA:

BBISBJIATD M XapaKTEPH30BaTh CYLIECTBEHHBIC MPHU3HAKHM MAaTEMaTHYECKHX OOBEKTOB,
MOHATUH, OTHOWIECHUA MEXIy MNOHATHAMH, (POPMYIUPOBATH ONpEACTCHUS IOHATHH,
yCTaHABIIMBaTh CYIIECTBEHHBI NpPU3HAK KJIACCH(PUKALMK, OCHOBaHUSA i 000OIIeHHs U
CpPaBHEHMUsI, KpUTEPUU ITPOBOAMMOIO aHAIIN3A;

BOCIIPUHUMATh, (HOPMYIHPOBATh W IMPEOOPA3OBHIBATH CYXKICHHS: YTBEPIUTEIbHBIC W
OTpULATENIbHbIE, €MHUYHBIE, YACTHbIE U OOLIUE, YCIOBHBIE;

BBISIBJISITh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHBOpEYUs B (akTax,
JNAHHbIX, HAONIOAEHUAX W  YTBEPXKICHMSX, Mpeajaratb KpUTEpUH JJI  BbISBICHUSA
3aKOHOMEPHOCTEH U IPOTUBOPEUUIL;

JieNlaTh BBIBOJBI C HCIOJIB30BAHHWEM 3aKOHOB JIOTMKH, IEIYKTHBHBIX W HHIYKTHBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIOU€HUH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITENILHO 1I0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKICHHUM (TIPSMBIE U OT
MIPOTUBHOT0), BBICTPAaWBaTh apPryMEHTAlMI0, NPHUBOJUTH MPUMEPHl U  KOHTPIPHUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYX/IEHUS U BBIBOJIBI;

BBIOMpATH CIIOCO0 perieHns yueOHoM 3a1auu (CpaBHUBATh HECKOJIBKO BApHAHTOB PEIICHMUS,
BbIOMpaTh HanboJIee MOAXOASAIMINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBare/ibcKkue 1elCTBUA:

HCIO0JIb30BaTh BOMPOCHI KaK UCCIEI0BATENIbCKUI MHCTPYMEHT MO3HAHUS, GOPMYIUPOBATH
BOINPOCHI, (PUKCHpYIOIIME MPOTUBOpEUYHe, MpobOiIeMy, yCcTaHABIMBAaTh HCKOMOE M JITaHHOE,
(bopMHpOBaTh TUNIOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3ULIHIO0, MHEHHE;

MIPOBOJIUTh  CAMOCTOSITEJIbHO  CIUIAHUPOBAHHBIA ~ SKCIIEPUMEHT, HUCCJEJIOBAHHE IO
YCTaHOBJICHUIO OCOOCHHOCTEM MaTeMaTH4eCKOro OObEeKTa, SBJIEHHUS, IMPOILIECCAa, BBISIBICHUIO
3aBUCHUMOCTEH MeXy 00beKTaMu, IBJICHUSIMH, TPOLIECCaMU;

CaMOCTOSITENIbHO (OPMYIHPOBATH 000OIIEHHUS U BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO
HaOJIOICHUS], UCCIIEeI0OBAaHUs, OLIEHUBATh JOCTOBEPHOCTH MOJyYEHHBIX PE3YJIbTaTOB, BHIBOJAOB U
000011IeHMI;

MIPOTHO3UPOBATh BO3MOYKHOE PA3BUTHE IPOLIECCA, & TAKKE BBIIBUraTh MPEANOIOKEHUS O
€ro pa3BUTHU B HOBBIX yCIOBUSX.

Pa6ora ¢ undopmanmeii:

BBISIBIIAATH JIeUIUTHl HHGOpMAIUK, TaHHBIX, HEOOXOAUMBIX JJISl OTBETA Ha BOMPOC U IS
peuieHus 3a1auu;

BbIOMpaTh HMH(OpPMAIMIO U3 HCTOYHHMKOB pAa3JIMYHBIX THUIIOB, aHAJIM3UPOBATh,
CUCTeMAaTHU3UpPOBaTh W HHTEPHPETUPOBATh HMHGOPMALMIO PA3NIUYHBIX BHUIOB U  (opm
MPEACTABIICHUS;

CTPYKTYPUPOBATh HHPOPMAIIUIO, TPEJICTABIATH €€ B pa3IU4HbIX (opMax, HIUTFOCTPUPOBATH
rpagu4ecKu;

OIICHUBATh HAI&KHOCT, MHPOPMAMU MO  CaMOCTOATENIbHO  Cc(HOPMYIUPOBAHHBIM
KPUTEPHUSM.

KoMMmyHuKkaTHBHBIE YHUBEpPcaIbHbIe yueOHbIe elicTBUS
Oo0menne:
BOCIIPUHUMATh U (DOPMYITUPOBATH CYKJICHUS B COOTBETCTBUM C YCIOBUAMH M IEISIMH
oOlIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHHS] B YCTHBIX M MUCHBMEHHBIX
TEKCTaX, 1aBaTh MOSCHEHUS 110 X0y PEIICHHs 3a/1a41, KOMMEHTHPOBATH MMOTYYCHHBIN PE3yabTarT;



B XO/ie 00CYX/IeHHs 3aJjaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOil TeMbl, MpoOIeMsl,
pemaeMoﬁ 3aa4u, BBICKA3bIBATh HWJACH, HALICJICHHBIC Ha IMOUCK PCIICHHA, COIOCTABJIATH CBOU
CYXJICHHsI C CYXJCHUSIMH APYrHMX YYACTHHKOB JUAJIOra, OOHAPYKUBATh PA3IU4UE U CXOJCTBO
MO3UIIHIA, B KOPPEKTHOU opme (popMyIHpoBaTh pa3HOTIACHS, CBOU BO3PAKCHHUS;

NpCACTAaBIATEL PE3YJIbTAThl PCUHICHUA 3ada4dd, OKCIICPUMCHTA, HCCICIAOBAHUSA, ITPOCKTA,
CaMOCTOSITEJILHO BbIOMPATh (JOpMAT BBHICTYIUIEHUS C YUETOM 3a7a4 MPE3EHTALUU U 0COOCHHOCTEN
ayJIUTOpUH.

PeryisiTuBHbIe YHHBepPCAJIbHbIE YUeOHbIe NelicTBUS

Camoopranu3anusi:

COCTAaBJIATH IUIaH, aJTOPUTM pEIICHHs 3aJadd, BHIOMPATh CIIOCOO pemIeHHs ¢ y4EToM
UMEIOIINUXCS PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh W KOPPEKTHPOBATH
BAapUaHTHI peLIEHUH ¢ y4ETOM HOBOM MH(pOpMaLIMHL.

CaMOKOHTPOJIb, IMOLMOHAIBbHbII HHTEJJIEKT:

BJIAJIETh HABBIKAMH TIO3HABATEILHON pedUIeKCHU KaK OCO3HAaHUS COBEPIIAEMBIX JIEHCTBUN
U MBICTHTENBHBIX MPOIECCOB, WX pE3yAbTaTOB, BJANETh CIIOCOOAMH  CaMOIIPOBEPKH,
CaMOKOHTPOJIS TPOIIEcca U pe3yabTaTa PelIeHNs MaTeMaTHIECKOH 3a1auu;

MPEIBHJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH IPH pPENICHUH 3a/Ja4d, BHOCHTH
KOPPEKTHBHI B JESITEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAMIEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA IIETH U YCIOBUSAM, OOBSCHITH IPUUYMHBI JOCTHKECHUS
WIM HEAOCTI)KEHUS Ppe3yJlbTaTOB JESATENIbHOCTH, HAXOJIUTh OINMOKY, J1aBaTh OLIEHKY
MPUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eATEJbHOCTD:

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON W MHIUBUAYAIbHONW pabOThl IpU
pelieHnd y4eOHBIX 3a/Jay, MPUHUMATh IeJlb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH
OpraHM3aIi0 COBMECTHOW pabOThl, pacHpenesiarTh BUAbI pabOT, AOroBapUBaAThCS, O0OCYXKIATh
MIPOLIECC U pe3yNIbTaT paboThl, 000011IaTh MHEHUS! HECKOJIBKUX JIIOJICH;

y4acTBOBAaTh B TPYIMIOBBIX (hopMax paboThl (0OCYXICHUS, OOMEH MHEHHH, «MO3TOBBIC
LITYPMBD» U UHBIE), BBIOIHITH CBOIO YaCTh paOb0OTHl U KOOPAUHUPOBATH CBOU ACUCTBUS C APYTUMU
YJieHaMUd KOMaHJbl, OILICHMBATh KAaueCTBO CBOEro BKJIaJa B OOIIMIA MPOAYKT MO KPUTEPUSIM,
chOpMyIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

INPEIMETHBIE PE3YJIbTATbBI

K xoniy 10 kjacca oOyyaroniuiicss Hay4uTcs:

e CcBO0OOJIHO ONEPUPOBATH OCHOBHBIMM MOHATHSIMU CTEPEOMETPUU NIPH PEIICHUH 33734 U
IIPOBEJIEHUU MAaTEMATUYECKUX PACCYKICHU;

® IIPUMEHATH AKCHOMBI CTEPEOMETPUM M CIEACTBMS M3 HHUX IIpU PELICHUH
TFEOMETPUYECKUX 3a/1a4;

e KJjaccu(UIMPOBATh B3aUMHOE PACIIONIOKEHUE MPSMBIX B MPOCTPAHCTBE, MIIOCKOCTEN B
IIPOCTPAHCTBE, NPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

e CcBOOOJIHO ONMEPUPOBATH MOHATUSMH, CBSI3aHHBIMU C YIJIaMH B NPOCTPAHCTBE: MEXKIY
MPSIMBIMU B ITPOCTPAHCTBE, MEXK Y IPSIMOU U IJIOCKOCTBIO;

e CcBOOOJIHO OTIEPUPOBATH MOHATHAMM, CBI3aHHBIMH C MHOTOI'paHHUKAMU;



CBOOOJHO pAacIO3HABAaTh OCHOBHBIC BHJBI MHOTOI'PAHHUKOB (TpHU3Ma, MHUPaMHIA,
MIPSAMOYTOJIBHBIN TapajuIeNenue, Ky0);

KJIAaCCU(UITMPOBATH MHOTOTPAHHHUKH, BRIOMPAsi OCHOBAHUS IS KJIacCU(PHUKAITIH;
CBOOOJHO ONEPUPOBATH TOHSATUSMHU, CBS3aHHBIMH C CEYCHHEM MHOTOTPAHHUKOB
TUIOCKOCTBIO;

BBITIOJTHSATH MAPAJUICIFHOE, IEHTPAILHOE U OPTOTOHAIBHOE MTPOSKTUPOBAHKE (PUTYP Ha
IJIOCKOCTD, BBITTOJTHITH U300paKeHHs (PUTyp HA IIIOCKOCTH;

CTPOUTH CEYCHHSI MHOTOT'PAHHUKOB Pa3IMYHBIMU METOJ/JaMHU, BBITIOJNHATH (BHIHOCHBIC)
IJIOCKHE YePTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD: BUJ CBEPXY, COOKY, CHU3Y;
BBIYHCIIATh IUIOINATM  TMOBEPXHOCTEW MHOTOTPAaHHUKOB (TMpU3Ma, THpPaMHUA),
T€OMETPUYCCKHX TeJl C MPUMEHEHUEM (hopmyIr,

CBOOOJHO OIEPHUPOBATH TOHATHUSMH: CHMMETPHS B TIPOCTPAHCTBE, IEHTP, OCh U
IJIOCKOCTh CHMMETPHH, IIEHTP, OCh ¥ IFIOCKOCTh CHMMETPUHU (DUTYPHI;

CBOOOJHO OTEPHPOBATH MOHITHIMH, COOTBETCTBYIONUMHU BEKTOpaM M KOOPAMHATAM B
MIPOCTPAHCTBE;

BBITIOJTHATE JICUCTBHSI HAJl BEKTOPAMU;

pemrath 3ajJa4d Ha JI0Ka3aTeIhCTBO MAaTEMAaTHYCCKHX OTHOIICHWA M HaXOXICHHE
TCOMETPUYCCKUX  BEJIIMYUH, TPUMEHSS W3BECTHBIE METOIBl TIPH  PEIICHUN
MaTeMaTHYeCKHX 3aa4 TOBBIIIICHHOTO U BRICOKOTO YPOBHS CJIOKHOCTH;

MPUMEHSTH MMPOCTEHIIINE MPOTPAMMHBIE CPEACTBA U AIICKTPOHHO-KOMMYHUKAIIHOHHBIC
CHCTEMBI IIPU PEUICHUN CTEPEOMETPHUECKUX 3a/1a4;

W3BIIEKATh, IPEOOPA30BBIBATH M HHTEPIIPETUPOBATH MHPOPMAIIUIO O IPOCTPAHCTBEHHBIX
reOMETPUIECKUX (DUTYpax, MPEICTaBICHHYIO Ha YePTeKaX U PUCYHKAX;

MPUMEHSTH MOJyYCHHBIC 3HAHUS HAa TIPAKTUKE: CPAaBHUBATh U aHAIM3UPOBATH peallbHbIC
CUTyallud, TPUMCHATh W3YYCHHBIC TOHATHS B TMPOLECCe TIOWUCKA pEIICHUs
MaTeMaTU4ecKu cHopMyTUpOBAHHON MPOOIEMBI, MOJICIIMPOBATh PEalbHBIC CHUTYalluu
Ha S3bIKE TEOMETPUH, HCCIENOBAaTh IOCTPOCHHBIE MOJEIH C HCIOJIB30BAaHUEM
TeOMETPUYCCKUX IMOHSATHIA U TEOPEM, allliapaTa alreOphl, pelraTh MPaKTUISCKHUE 3a/1a4H,
CBSI3aHHBIC C HAX0XKJICHHEM T'€OMETPHUYCCKHIX BEIINYHH;

UMETh MPEJICTABICHHUS 00 OCHOBHBIX ATallaX Pa3BUTHS T€OMETPHU KaK COCTABHOM 4acTh
(dbyHIaMeHTa pa3BUTHUS TEXHOJIOTHH.

K xonny 11 kjacca oOyyaroniuiicss Hay4uTcs:

CBOOOJTHO OTIEPUPOBATH MOHATUSAMH, CBS3aHHBIMU C IMJIMHIPHYCCKON, KOHUYECKOU U
cepuuecKoil MOBEPXHOCTIIMH, OOBICHAThH CIIOCOOBI ITOJTYYCHHUS,

OIEPUPOBATh TOHSATHSIMH, CBS3aHHBIMHU C TeJlaMH BPAICHHs: WIMHIPOM, KOHYCOM,
cdepoii u mapom;

pacrno3HaBaTh TeNla BpaieHus (HUIHHIP, KOHYC, chepa U map) U 0ObSICHATH CIIOCOOBI
TIOJTy4EHUS TENl BPAIICHNUS;

KJIacCU(UIIMPOBATH B3AUMHOE PACIONIOKEeHHE Cephl U MIOCKOCTH;

BBIYHCIISATh BEIMYMHBI JJIEMEHTOB MHOTOTPAHHHMKOB W TeNl BpallleHUs, OO0BEMBI U
IUIOMIAM TTOBEPXHOCTEH MHOTOTPAHHHKOB M TEN BPAIEHUS, T€OMETPUUYECKUX Tell C
MpUMeHEeHHeM (HOpMYIT;

CBOOOJHO OMEPUPOBATH MOHSATUSMU, CBS3aHHBIMH C KOMOWHAIIUSAMU TN BPALICHUS U
MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIHCAHHBIN B cepy M ONMUCAHHBIA OKOJIO chepsl,
cdepa, BIUcaHHasi B MHOTOTPAHHUK UJTU TEJIO BPAIICHHUS,



BBIUMCIIATH COOTHOILEHHS MEXKIY IUIOUIAIIMHU TIOBEPXHOCTEH U 00bEMaMH 1MOT0OHBIX
TelL;

n300pakaTh H3ydaeMmble (DUTYpBI, BBIOJHATH (BBIHOCHBIC) IUIOCKHE YEPTEKH U3
PHUCYHKOB IPOCTBIX 00BEMHBIX (PUTYp: BUI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHS Tell
BpaIlleHUs;

W3BIIEKATh, HHTEPIIPETUPOBATH M MPEOOPA30BBIBATH MHPOPMALIUIO O IPOCTPAHCTBEHHBIX
reOMETPUIECKUX (PUTYpax, MPEICTaBICHHYIO Ha YePTEkKaxX U PUCYHKAX;

cBOOOJTHO OTIEPHPOBATH MIOHSATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHATE OTIEPALUH HaJl BEKTOPAMHU;

3aJaBaTh IUIOCKOCTh YpaBHEHUEM B JICKAPTOBON CHCTEME KOOPIMHAT;

pemaTh TEeOMETPHUYECKHE 3a7ayll Ha BBIYHCICHHE VYIJIOB MEXAYy TPSMBIMA U
TUTOCKOCTSIMH, BBIYUCIIEHHE PACCTOSHUM OT TOYKH JO IUIOCKOCTH, B IIEJIOM, Ha
MpPUMEHEHNE BEKTOPHO-KOOPANHATHOTO METO/Ia IIPH PEIICHHN;

cBOOOJTHO OTIEPUPOBATH MOHATHUSMH, CBSI3aHHBIMH C ABM)KEHHEM B MTPOCTPAHCTBE, 3HATH
CBOMCTBA JIBUKCHUM;

BBITIOJTHATE M300paXEHUST MHOTOTPAaHHHKOB W TEJ BpAIICHUS TPU TapaIeTbHOM
nepeHoce, NeHTPATbHOH CUMMETPHH, 3€PKATbHOW CUMMETPHH, TIPH MMOBOPOTE BOKPYT
psIMO¥, TpeoOpa30BaHus OO0,

CTPOWTH CEUSHHSI MHOTOTPAaHHHUKOB U TEJI BPAI[CHHsI: CEYCHUS IIIITHHpA (TTapauIeTbHO
Y TIEPIICHINKYISIPHO OCH), CEYCHHUSI KOHYca (TapauieIbHbIE OCHOBAHHIO U TIPOXO/ISIINE
yepe3 BEpUIMHY), CEUCHMs 111apa;

UCIOJb30BaTh METOJbl IMOCTPOCHUS CEYEHMH: METOJ CIIEA0B, METOJ BHYTPEHHEro
IIPOEKTUPOBAHUS, METOJI IIEPEHOCA CEKYILEH III0CKOCTH;

JI0Ka3bIBaTh FT€OMETPUYECKUE YTBEPHKACHUS;

IPUMEHATh TEOMETpUYecKHe (akThl I pelIeHUs CTEepPeOMETPUUYECKHX 3ajad,
MPENOJararIliX HECKOJIBKO I1aroB PELICHMs, €CIU YCIOBUS IMPUMEHEHHUS 3aaHbl B
SIBHOUM M HESIBHOU opMme;

pemiaTh 3aJa4d Ha J0Ka3aTeJbCTBO MAaTEMAaTMYECKUX OTHOLICHMH M HAaXOXAECHUE
reOMEeTPUYECKUX BEJIUYUH;

IPUMEHATH POTrPAMMHBIE CPECTBA U IEKTPOHHO-KOMMYHHUKALIMOHHbBIE CUCTEMBI IIPU
pELIEeHNH CTEPEOMETPUYECKUX 3a1ay;

IPUMEHATh [IOJIyYCHHbIE 3HAHMUA Ha IpPaKTHKe: CpaBHHUBATh, AaHAJIU3UPOBATh U
OLICHUBATh PeabHble CUTYyallud, IPUMEHATh U3yUEHHbIE TIOHATHS, TEOPEMBbI, CBOICTBA
B IIpolLecce IIOMCKAa pelleHUs] MaTeMaTh4ecku chopMyIMpoOBaHHON MpoOIEMBI,
MO/IEIMPOBATh pealibHbIe CUTYallMU Ha S3bIKE T€OMETPUH, UCCIIE0BATh OCTPOCHHBIE
MOJIEIM C UCIOJb30BAHUEM I'€OMETPUUECKUX MOHATUH M TEOpeM, ammnapara ajireOpsl,
pelaTh NpaKTHYECKUEe 3a/1aui, CBsI3aHHbIE C HAXOXKIAECHUEM FeOMETPUYECKUX BEJIMYUH;
UMETb MPECTaBICHHUs 00 OCHOBHBIX 3TallaX pa3BUTHS T€OMETPUU KaK COCTABHOM YacTu
(¢yHIaMeHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHBbIE
Ne HaumenoBaHue
(uudpossbIe)
n/ pa3eyioB U TeM Bcer | Konrpoabnsl | IIpakruyeckn
o0pa3oBaTe/ibH
n NporpamMmbl 0 e padoThI e paboThI
ble pecypchl




Bsenenue B 23
CTEPEOMETPHUIO

Bzanmnuoe
pacIoJIOkKEHNE
HpﬂMI)IX B
MPOCTPAHCTBE

[TapannensHOCTH
MIPpsAMBIX U
IUTOCKOCTEN B
MPOCTPAHCTBE

[TepnienauKynsipHOC
Th MPSMBIX U
P 25

IJIOCKOCTEN B
MPOCTPAHCTBE

VYribl ¥ paccTosHUS 16

MHororpaHHuKH 7

BexTops! B 12
IIPOCTPAHCTBE

[ToBTOpEHME,
000011IeHNE U
CHCTEMAaTH3allHs
3HAHWI

OBIIEE KOJIMYECTBO

YACOB I10 102

I[TPOTPAMME

11 KJIACC

Ne
n/n

HanmenoBanmne | KojudecTrBo yacos

pa3esioB U TeM
MPOrpaMMmblI

Bcero

KonTtpoabHbie
padoTsI

IIpakTH4eckue
padoThbI

DJIEeKTPOHHbIE
(mndposbie)
o0pa3oBaTte/ibHbIE

pecypcbl




An
AIUTUYECKas 15 1

reOMETPHUS

[ToBTOpEHME,
o0o0mieHue u 15 1

cucreMaTrmni3alusa
3HAHUH

O0BéM

MHOT'OI'paHHHKa

17 1

Tena Bpaienus 24 1

IInomanu
TTOBEPXHOCTH U
00BEMBI
KPYTJIBIX TEJ

JBro>xeHust 5 1

[ToBTOpEHME,
000011eHne U
17 2
cUcTeMaTu3aIus

3HAaHUU

OBIIEE
KOJIMYECTBO
YACOB IO
TTIPOTPAMME

102 8 0

MPOBEPSAAEMBIE TPEBOBAHMSA K PE3YJIbTATAM OCBOEHUS OCHOBHOH
OBPA3OBATEJbHOM ITPOTPAMMBI




10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

7

HPOBepﬂeMBIe NpeaAMETHLIC PE3YJIbTAThI 0CBOCHUSA OCHOBHOM
06pa30BaTe.m,H0ﬁ nporpamMmasl CpeaHET 0 061]161"0 06pa30BaHI/IH

I'eomerpus

7.1

OHGpHpOBaTI) IOHATUAMMU: TOYKaA, IIpAMasd, MIOCKOCTb

7.2

[IpuMeEHATH aKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX IIPU PELICHUU
F€OMETPUUYECKHX 3a]1a4

7.3

OnepupoBaTh MOHATUSMHU: NAPAJUIETBHOCTh W MNEPIEHIUKYISIPHOCTH
MPSIMBIX U INIOCKOCTEN

7.4

Knaccuguimposars B3aUMHOE paclojiO’KEHUE NMPSMBIX U IJIOCKOCTEH B
MIPOCTPAHCTBE

7.5

OnepupoBaTh MOHATUSAMU: IBYTPAHHBIN yroJ, TpaHU ABYI'PAaHHOTO YIJia,
pedpo ABYrpaHHOTO yIiia, JIMHEHHBIA Yroi ABYIPAHHOTO yIJia, rpajycHas
Mepa JIBYTpaHHOIO yria

7.6

OHepI/IpOBaTB IMOHATHUAMU: MHOTI'OI'PAaHHUK, BBIHYKHI)Iﬁ nu HeBBIHyKHLIfI
MHOT'OI'paHHUK, 3JIEMCHTBI MHOTOT'PaHHHKA, HpaBI/IHBHI)Iﬁ MHOTI'OI'paHHUK

7.7

Pacnio3HaBaTth OCHOBHBIC BBl MHOTOTPAHHUKOB (TIHpaMuia, MpHU3Ma,
MPSIMOYTOJIFHBIN MapajuiesienurIie 1, Kyo)

7.8

KnaccupunupoBaTh  MHOTOTpaHHHWKH, BBIOMpass  OCHOBAaHUS  JUIS
kinaccuukanuy  (BBITYKJIBIE M HEBBIMYKIBIE  MHOTOTPAHHUKH,
MpaBUJIbHBIE MHOTOTPAHHWUKH, TIpsSMBIE W  HAKJIOHHBIC IPHU3MBI,
MapajuIeIeTUIIC b )

7.9

OHepI/IpOBaTB IIOHATHUAMMU: CeKymias IIJIOCKOCTD, CCUCHUC
MHOTI'OI'paHHUKOB

7.10

OOBACHATE IIPpUHOUIIBI IMOCTPOCHUMA ceueHHi MHOT'OI'PaHHHKOB,
HCII0JIB3Ys METOJ CIIEO0B

7.11

Ctpouthb ceyeHHS MHOTOIPAHHHUKOB METOJOM CJENIOB, BBIMOIHSITD
(BBIHOCHBIE) IJIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (pUTYD:
BUJ| CBEPXY, COOKY, CHU3Y

7.12

Pemarte 3a7aun Ha HAXOXJICHUC TCOMCTPUYCCKHUX BCIMYHH IIO o6pa3uaM
win aJropurtMaM, INPHUMCHASA H3BCCTHBIC AHAJIMTUYCCKUC MCTOAbI IIpHU
peuIiCHUN CTAaHAAPTHBIX MATEMATUYCCKHUX 3aJa4Y Ha BbIYHUCICHUC
paCCTOSIHI/Iﬁ MCKAY ABYMS TOYKaMH, OT TOYKH IO HpHMOﬁ, OT TOYKHAO
TIOCKOCTH, MCKAY CKPCIIMBAOIIUMHUCA MPAMBIMHA

7.13

Pemate 3agaun Ha HaXO0XKIEHUE TCOMECTPUUCCKUX BCIIMYUH IIO o6pa3uaM
WM aJiroputMam, MNPpUMCEHAS HU3BCECTHBIC aAHAJTIUTHUYCCKUC MCETOJbI IIpU
PCHICHHUU CTAHAAPTHBIX MATCMATUYCCKUX 3ada4 Ha BBIYUCICHUC YIJIOB
MCXKAY CKPCHIMBAOIIUMUCA TPAMBIMU, MCKIY HpHMOﬁ N IIJIOCKOCTBIO,
MCXKAY IIIOCKOCTSAMMU, ABYI'PDAHHBIX YI'JIOB




Beruncnarte 00bEMBI M IUIOMAQAM TIOBEPXHOCTEH MHOTOTPAHHHUKOB
(mpu3ma, mupamMuaa) ¢ mpuMeHeHueM (HOPMYJ, BEIYHCIISATH COOTHOIICHUS

714 MEXY IUIOLAISIMU MMOBEPXHOCTEH, o0BéMaMu IO J00HBIX
MHOTOT'PaHHUKOB
715 OmnepupoBaTh MOHIATUSMHU: CUMMETPHS B MPOCTPAHCTBE, LIEHTpP, OCh H
' IUTOCKOCTh CHMMETPUH, LEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPEI
W3BnekaTh, mpeoOpa3oBBIBATh W HHTEPIPETUPOBATH WHEOOPMAIHIO O
7.16 IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (Urypax, MpeICTaBICHHYIO Ha
gepTekax U pUCyHKax
[TpumensTh reoMeTpudeckue (axKThl IS PEHICHUS CTEPEOMETPUICCKUX
7.17 3a7a4, MPEANOJIaraloliuX HECKOJbKO IIaroB pEUICHHS, €CIU YCIOBHS
MIpUMEHEHHUs 3aJIaHbI B SIBHOM opme
718 [IpuMeHATs mpocCTEHIIME NPOrpaMMHBIE CPEACTBA M AIEKTPOHHO-
' KOMMYHHUKAIIHOHHBIE CHCTEMBI TIPU PEIICHUH CTEPEOMETPHUECKUX 3a1a4
719 [TpuBoAMTH TPUMEPHI MaTEMATHUECKUX 3aKOHOMEPHOCTEH B TPUpOJE H
' KU3HU, PACIIO3HABAThH NPOSIBICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE
[TpuMeHsTH MOTyYeHHBIE 3HAHUS HA MTPAKTHKE: aHAIM3UPOBAThH PEabHBIC
CUTYaIlU! U TIPUMEHSITh H3y4YCeHHBIC TIOHSATHSI B IIPOIECCE MTOUCKA PEIICHHS
MaTeMaTU4eCKh  CHOPMYIMPOBAHHOW  TPOOIEMBI,  MOJECITUPOBATH
7.20 peanbHBIC CHUTYaIlMd Ha S3BIKE TEOMETPHH, WCCICNIO0BATh MOCTPOCHHBIS
MO/IENH C UCHOJIb30BAaHUEM I'€OMETPHUECKUX ITOHATUI U TEOpEM, arnapaTa
anreOpbl, pemarbh MPAaKTUYECKUE 3aJaud, CBA3AHHBIE C HAXOXAECHUEM
reOMEeTPUYECKUX BETUUUH
11 KJIACC
Kox .
IIpoBepsieMble npeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NPOBepPsIeMOro .
00pa3oBaTeJIbHOM MPOrPaMMBbI CpPeHEro o001ero o0pa3oBaHmsi
pe3yJbTaTa
6 I'eomerpus
OnepupoBaTh NMOHATUAMU: LUIMHIPUYECKAs. IOBEPXHOCTb, 00pa3yromiue
6.1 LWINHAPUYECKON MOBEPXHOCTH, LUMIMHIDP, KOHUYECKas IOBEPXHOCTb,
' oOpaszylomye  KOHMYECKOH  IOBEPXHOCTH, KOHYC, cdepuueckas
HOBEPXHOCTh
6.2 Pacnio3naBate Tena BpaieHus (WIMHAP, KOHYC, cdepa u 1map)
6.3 OOBACHATH CIOCOOBI MOJTYYEHUS TN BPALICHHUS
6.4 KnaccugunupoBaTb B3aMMHOE pacioioxkeHne cepsl U MIOCKOCTH
OnepupoBaTh MOHATUSAMH: IIAPOBOM CErMEHT, OCHOBAaHHE CErMEHTA,
6.5 BBICOTA CETMEHTA, IIApPOBOW CIJIOM, OCHOBaHME IIAPOBOTO CJIOS, BBICOTA

LIAPOBOTO CJIOS, IIAPOBOM CEKTOP




6.6

Beruncnate 00BEMBI W IUIOMIATU TIOBEPXHOCTEH TEI BpAIICHHS,
TEOMETPUYECKUX TeJl C MPUMEHEHHEM (popmyIt

6.7

OmnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BIMCAaHHBIH B cdepy u
OTMCaHHBIN 0K0JIO cepsl, chepa, BMMCaHHAs B MHOTOT'PaHHHUK WM TEJIO
BpalICHUsA

6.8

BBIYHCIATE COOTHOMICHUS MEXK Y TIONIAISIMH TIOBEPXHOCTEH B 00hEMaMHU
MOJOOHBIX TEN

6.9

N3o6paxkaTe m3ydaembie QUTYPHI OT PYKA U C NMPUMEHEHHUEM MPOCTHIX
YEPTEKHBIX THCTPYMEHTOB

6.10

BbInoyHATE  (BBIHOCHBIE) IUIOCKHE YEPTEXU U3 PUCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BHUJ CBEpXY, COOKY, CHU3Y; CTPOUTh CEUEHHUS Tel
BpallleHUS

6.11

W3Bnekarb, WMHTEpHpETHpPOBaTh U IPeoOpa3oBbIBATH HHGOPMAILUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax, MPEeACTaBICHHYIO Ha
YepTe)kax U PUCYHKAX

6.12

[IpumensTs reomerpudeckre (GaxkThl Ui PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, NPEANoararliuX HECKOJbKO IIAroB pEIHIeHUs, €CIH YCIOBHS
MIPUMEHEHHUs 3a/1aHbI B sIBHOU (hopme

6.13

OnepupoBaTh NOHATHEM: BEKTOP B IIPOCTPAHCTBE

6.14

BBITIOJIHATE TEHWCTBUS CIIOKCHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHO)KEHHUSI BEKTOpAa Ha YHCIIO, OOBSCHATh, KAKMMH CBOMCTBAMH OHH
oOmazmaror

6.15

[IpumeHsTh MpaBUIO NapauieNenune1a Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh NOHSTHUAMU: JEKAPTOBBI KOOPAWHATHI B IMPOCTPAHCTBE,
BEKTOP, MOJYJb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTODA,
yroil MeEXAYy BEKTOpaMH, CKalspHOE€ IPOM3BEIECHUE BEKTOPOB,
KOJUIMHEAPHbIE U KOMITJIAHAPHBIE BEKTOPBI

6.17

HaXO,Z[I/ITB CYMMY BCKTOPOB M IMPOU3BCACHHUE BCKTOpAa HA 4YHCIO, YIolJl
MECXKAY BEKTOpaMH, CKaJIAPHOC IMPOU3BCACHUC, paCKIaAbIBaTb BEKTOP IIO
ABYM HCKOJUIMHCAPHBIM BCKTOPaM

6.18

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

6.19

Pemars HpOCTCfII.HPIC IrCOMCTPUYICCKUC 3a/[a4M Ha IPUMCHCHHUEC BCKTOPHO-
KOOPAUMHATHOI'O METOAAa

6.20

Pemars 3amaum Ha [O0Ka3aTeabCTBO MAaTEMATHUYECKHX OTHOIICHUH U
HaXO0XKIACHUEC I'COMCTPUYCCKUX BCIUYHH I10 06pa3uaM HJIn aJiIroOpuT™Mam,
IIPUMCHAA HU3BCCTHBIC MCTO/JbI npu peUICHNA CTaHAAapPTHBIX
MATEMAaTHYCCKHUX 3aaad

6.21

HpI/IMeHHTL HpOCTCfII.HPIC NporpaMMHBIC CPEACTBA W  JJICKTPOHHO-
KOMMYHUKAIIUOHHBIC CUCTEMEI ITPU PCHICHUN CTCPCOMCTPUYICCKUX 3a1a4

6.22

HpI/IBO,Z[I/ITL MMpUMEPbI MATCMATHYCCKUX SaKOHOMCpHOCTeﬁ B MMpUpPOJAC U
JKU3HU, paCllO3HABATh IPOABIICHUC 3aKOHOB I'COMETPUU B HCKYCCTBC




[TpuMeHsTh MOTyYCHHBIC 3HAHUS Ha MIPAKTUKE: aHATU3UPOBATH PEATbHBIC
CUTYaIlUU U IPUMEHSTh U3yYCHHBIC MIOHATHUS B IIPOIECCE TOUCKA PEIICHUS
MaTreMaTH4eCKu  COPMYITHPOBAHHOW  MPOOJIEMBI,  MOJIEIHPOBATH
6.23 peanbHble CUTYallMM Ha SA3BIKE T'€OMETPHUM, UCCIEAOBATh MOCTPOCHHBIC
MOJIETIH C UCTIOJIb30BAHUEM IT'€OMETPHUYCSCKUX TIOHIATHI U TEOPEM, arlrapara
anreOphl, pemaTh MPAKTUYCCKHE 3a7add, CBSI3aHHBIC C HAXOXJICHHUEM

TCOMETPHUUCCKUX BCININH




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kox
7

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHOBHBIE TIOHATHSI CTepeoMeTpuu. Touka, mpsiMas, MIOCKOCTh, MPOCTPAHCTBO.
[TonsaTue 06 akCHOMAaTUYECKOM MMOCTPOCHUH CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUH
U CIIEJICTBUS U3 HUX

7.2

B3aumHoe  pacnosiokeHue ~ OpSIMBIX B MIPOCTPAHCTBE:  MepeceKaroluecs,
MapajulebHbIE W CKpellMBarouiuecs mnpsMble. [lapamiensHOCT MNPSAMBIX U
IJIOCKOCTEH B  TPOCTPAHCTBE: TMapajyielbHbIe TIPSMbIE B TPOCTPAHCTBE,
MapaJIEAbHOCTh TPEX MNPAMBIX, MAPAIECTBHOCTh MNPSIMOM U IUIOCKOCTH. YTJIBIC
COHAIIPaBJICHHBIMU CTOPOHAaMH, VYrojJl MEXIy MpsSIMBIMH B IIPOCTPAHCTBE.
[TapanienbHOCTh TIOCKOCTEN: MapalijiesibHbIe TUIOCKOCTH, CBOICTBA MapaslieIbHBIX
mockocTeit. [IpocTelimue mpocTpaHCTBEHHBIE (PUTYpPHI HAa TUIOCKOCTH: TETPAdIp,
KyO, mapaJijiesienumne, oCTpOeHne CeUeHnn

7.3

[lepneHuKynapHOCTh TPSIMOM W TMJIOCKOCTH: MEPIEHIUKYJISPHbIE MPSIMBIE B
MIPOCTPAHCTBE, MPsMbIE MapaUIeIbHbIE U MEPICHINKYISPHbIE K IIOCKOCTH, MPU3HAK
MEePIEHANKYIISIPHOCTH MPAMOM U TIJIOCKOCTH, TEOpEMa O MPSMON MEePIEHANKYIIPHON
IJIOCKOCTH. YTUIbI B IPOCTPAHCTBE: YTOJ MEXAY MPSMOU U TIOCKOCTHIO, IBYTPAHHBII
yroJI, TUHEHHBIN yroJl IByrpaHHoro yria. [lepnenaukynsp u HakJIOHHbIE: PACCTOSIHUE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TJIIOCKOCTH, POeKLUs GUTyphl Ha
IJI0CKOCTh. [lepneHaAuKyIIpHOCTb MI0CKOCTEN: NMPU3HAK NEPIICHIUKYISIPHOCTH ABYX
mwiockocteit. Teopema o TpEX mepreHuKyIsIpax

7.4

[loHsiTHE MHOTOrpaHHUKA, OCHOBHBIC 3JIEMEHTbl MHOTIOI'DAaHHHMKA, BBIYKIbIE U
HEBBINYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. [Ipusma: n-yronbHas
pu3Ma, I'paHU U OCHOBAHMsI MPHU3MBI, NpsAMas M HAKIOHHAs IPU3MBbI, OOKOBas U
[I0JIHAsl IOBEPXHOCTh Mpu3Msl. [lapamnenenumnes, npsMOyrojabHbIN Hapaeenunesy
u ero cBoiictBa. [lupamuzaa: N-yronpHas nupamuja, FpaHd U OCHOBAHHUE MUPaMM/Ib,
O0OKOBasi M TMOJIHAS MOBEPXHOCTh MHPAMM[IbI, NPaBUIIbHAS U yCEUEHHAs MUpaMUJA.
OneMeHThl TpU3Mbl W NHUpaMuibl. lIpaBWiibHBIE MHOTOI'PAaHHMKH: IOHSTHE
MPaBUJIBHOIO MHOTOTpaHHMKA, NpaBUJIbHAs NpU3Ma W TpaBWIbHAS MHpPaMHJA,
NIpaBUJIbHAS TPEYTOJIbHAS MUpaMKJa U IPABUIIBHBIN TeTpasp, kyO. I[IpencraBienue
O IpaBWIBHBIX MHOTOTPaHHMKAX: OKTa’ap, AOJEKa’ap MU ukocadapyrue CeueHus
MPU3MBI ¥ TUPAMUJIBI




7.5

CruMMeTpHs B IPOCTPAHCTBE: CHMMETPHSI OTHOCUTENIBHO TOUYKH, NPSAMOM, IIIIOCKOCTH.
DOneMeHTbl CUMMETPUM B INHpaMHAaX, HNapajuleJenunenax, IpaBUIbHBIX
MHOTI'OTPaHHUKAX

7.6

Bbruncnenue 31eMeHTOB MHOTOIpAaHHHMKOB: pEOpa, nuaroHanu, yriel. Ilnomans
OOKOBOM IOBEPXHOCTH M TOJHONW IOBEPXHOCTH MPSAMON MpPU3MBI, IJIOLIAAb
OCHOBaHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH NMpsiMol npu3Mbl. [lnomans 6okoBoi
MIOBEPXHOCTH U TOBEPXHOCTH MpPaBWIbHONW NHpaMUbl, TEOpeMa O IUIOLIAIH
yced€HHo# nupamupl. [lorstre 06 00bpéMe. OOBEM mUpaMuIpl, IPU3MBI

1.7

[TonoGHbIe Tema B mpocTpancTBe. COOTHOMIEHUST MEXK Ty IUIOIIAIIMHU TTIOBEPXHOCTEH,
00BEMaMHU TI0TOOHBIX TET

11 KJIACC

Kon
6

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

I'eomerpus

6.1

Hunuaapudeckas MOBEPXHOCTb, 00pa3yrolire MIIMHAPUIECKON MOBEPXHOCTH, OCh
I_II/IJ'II/IH)IpI/I'-IeCKOI\/'I HOBerHOCTI/I. HI/IJ'II/IHJIpZ OCHOBAHUA U 6OKOBa${ HOBerHOCTB,
o0Opasyromas 1 0Ch, TIIOIaAh OOKOBOW U MOJTHON TTOBEPXHOCTH

6.2

Konunueckass moBepxHOCTh, 0oOpa3yoline KOHUYECKOW TMOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOI moBepxHOCTH. KoHyC: OCHOBaHME U BepUINHA, 00pa3yromias
1 OCh, TUIOIIa/1b OOKOBOM M MOJTHOW MIOBEPXHOCTH. Y CEUEHHBIN KOHYC: 0Opa3yromime
U BbICOTA, OCHOBAaHMsI U OOKOBast MOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paanyc, JHaMeTp, TUIOIaab MOBEPXHOCTH chephl. BzanmHoe
pacroyio)keHue cdepbl ¥ IIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, TUIomab

chepsl

6.4

N3o00paxkenue Ten BpaleHus Ha MI0CKOCTU. Pa3BépTka HUIMHIpPA U KOHYCa

6.5

KOM6I/IHaL[I/II/I TCJI BpalllcHUA W MHOI'OI'paHHHUKOB. MHOFOFpaHHI/IK, OITMCaHHBIN
OKOJIO C(bepbl, C(bepa, BIIMCaHHAA B MHOT'OT'PpaHHUK, HJIM TCJIO BPpAIlllCHUA

6.6

[Tonsitne 06 o6wéMme. OcHOBHBIE CBOiicTBa 00BEMOB Ten. Teopema 00 0OBnEME
MPSIMOYTOJIBHOTO Tapasuieienunena u cieactsus u3 He€. OObEM uUIMHIpA,
koHyca. O0bEM m1apa u miomaas chepbl

6.7

[TogoGuble Tema B mpocTpaHcTBe. COOTHOIIGHUS MEXIy IUIOIIAIIMU
MMOBEPXHOCTEH, 00bEMaMH TIOTIOOHBIX TEIT

6.8

CeueHns UJIIMHApa (HapaJIJ'IeJ'IBHO U NEPICHAUKYIAPHO OCI/I), CCUCHUSA KOHYCa
(HapaJ'IJ'IeJ'ILHOC OCHOBAHUIO U MPOXOAAIICC UCPEe3 BepH_II/IHY), CCUCHUA Iapa

6.9

BeKTOp Ha THIOCKOCTH W B IPOCTPAHCTBE. CrnoxxeHue M BBIUMTAHHE BCKTOPOB.
YMHOXKEHHE BCEKTOpa Ha YUCJIO. Paznoxenue BCKTOpa II0 TpeM HEKOMILJIaHapHbIM
BCKTOpaM. HpaBI/IJ'IO napajjieacnurcaa. Pemienne 3aga4, CBA3aHHBIX C
MNPUMCHCHUCM IIpaBUJI JEeNCTBHIA C BCKTOpaMu




6.10

[IpsmoyronpHast cucrema KOOpPAMHAT B HIpocTpaHcTBe. KoopauHaTel BEKTOpA.
[Ipocreitimue 3amaur B KOOpAMHATAX. YTOJN MEXIy Bekropamu. CkaiasipHOe
IIPOU3BEICHUE BEKTOPOB. BBIUMCIIEHHE YIVIOB MEXIY IPSAMBIMU U INIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBINA METOJI IIPU PELICHUH F€OMETPUYECKUX 3aa

IMPOBEPAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOI OBPA3OBATEJIBbHOM NPOT'PAMMBI CPEJTHEI'O
OBHIEI'O OBPA3OBAHUA

Kon
MpoBEePsSIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1ero
o0pa3zoBaHus

Bnagenue mMerogamMu J10Ka3aTenbCTB, ajJrOPUTMaMHU pEIIEHUS 3ajady;
yMeHHE (OPMYIUPOBATH M OINEPUPOBATH MOHSATUSIMH: OIpEAeTIeHHE,
akcuoma, TeopeMa, CIIEJICTBHE, CBOMCTBO, IpPHU3HAK, J10Ka3aTeIbCTBO,
paBHOCUIIbHBIE (POPMYIIUPOBKH; TPUMEHSTh UX; yMEHUE (DOPMYITUPOBAThH
oOpaTHOE U MPOTUBOMOJIOXKHOE YTBEPXKICHHUE, NMPUBOJAUTH MPUMEPHI U
KOHTPIPUMEPBI, HUCHOJIb30BaTh METOJl MaTeMaTHUYecKON WHAYKILUU;
MPOBOJUTH JIOKa3aTelbHbIE PACCYXKICHHUS TMpPU pEHIeHUH 3ajad,
OIICHUBATh  JIOTMYECKYIO MpPaBWIBHOCTh  PACCYKJICHUU; yMEHHUE
OTIEpUPOBATh MOHITHSIMH: MHOXECTBO, MOJMHOXECTBO, OTEpaluu Haj
MHOKECTBAMHU; YMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
anmnapar JJisl OMMCAaHUS PEAIbHBIX MPOLECCOB U ABJICHUM U MPH PElICHUN
3ala4, B TOM 4YHCIE€ U3 JAPYruX Yy4eOHBIX NPEIMETOB; YMEHHE
OTIepUpOBaTh MOHATUAMHU: I'pad, CBA3HBIN TIpad, AepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh U OIUCHIBaTh TIpadbl pa3IMYHBIMU

CHOCO6aMI/I; HUCIIOJIB30BAaTb Fpa(bbl IIpH PCIICHUHU 3aaa4

YMeHue ONCpUPOBATh NOHATUAMU: HATYPAJIBHOC YHCIIO, LEJIOC YHCIIO,
CTCIICHDb C LCJIbIM IIOKA3aTCIEM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHD
C palluOHaJIbHBIM IIOKa3aTcjieM, CTCIICHb C JIECTBUTEIILHBIM
IIOKa3aTCJIiEM, J'IOFapI/ICI)M qucia, CHUHYC, KOCHUHYC Hn  TAHT'CHC
ITPOU3BOJIBHOTO YHUCIIA, OCTATOK 110 MOJAYJII0, PallHOHAJIIBHOC YHCIIO,
HUppanuoOHaJIbHOC qucio, MHOXXECTBaA HATYpaJIbHBIX, O CIbIX,
palOHAJIbHBIX, JEHCTBUTEIBHBIX quceil; yYMCHHC  HUCIIOJIb30BAThb
NIpHU3HAKHU JOCIIMMOCTH, HaUMEHBIIHNH O6I.I.IHI>1 JACIUTCIIb 1 HAMMCHBIICC

061_[[66 KpaTHOC, aJITOPUTM EBknuna IIpu pCIICHUU 3a1a4; 3HAKOMCTBO C




pPa3IMYHBIMU  MO3MLMOHHBIMU  CUCTEMAaMM  CUHUCIICHUS;  YMEHHE
BBITIOJIHATh BBIYUCIICHHE 3HAYCHUH W MpeoOpa3oBaHUs BBIPAKEHHN CO
CTENeHs MU U Jiorapudmamu, mpeoOpa3oBaHus IPOOHO-PAUOHATBHBIX
BBIPAKEHUM; YMEHHE OINEpUPOBATh NOHSTUSMHU: IOCIEI0BATEIBHOCTD,
apupMeTHIeCcKast IpOTrpeccusi, FTeOMETPHUECKast poTrpeccusi, 06CKOHEUHO
yObIBaromiasi  reoMeTpuYeckas  Iporpeccus; yMEHUEe  3a/]aBaTb
MOCJIeIOBATEIBHOCTH, B TOM YHCIIE C TIOMOIIBI0 PEKYPPEHTHBIX (PopMyIT;
YMEHME ONEPUPOBATH NOHSTUAMU: KOMIUIEKCHOE YHUCIIO, CONPSKEHHBIE
KOMIIJIEKCHBIE YHCIa, MOIydb U apryMEHT KOMIUIEKCHOTO yucia, popma
3aMMcHU KOMILJIEKCHBIX 4Hces (reoMeTpudeckasi, TPUTOHOMETpUYEecKas U
anreOpandeckas); yMeTh TPOU3BOAUTH apu(pMETUYECKUE JEHCTBHS C
KOMILJIEKCHBIMM ~ YMCJIaMH; TPUBOJUTH TMPUMEPHI  HCIOJIb30BAHUS
KOMIUIEKCHBIX YHCEJ; ONEPUPOBATh MOHATHUSAMH: MaTpuma 2xX2 m 3%3,

OIIPCACIINTEIIb MaTPHUIIbI, FeOMeTpI/I‘IeCKI/IfI CMBICJII OITPCACIIUTEIA

YMeHue onepupoBaTh MOHATUSMU: pallOHAIbHbBIE, HppalMOHANIbHBIE,
MoKa3aTejbHble, CTENEHHbIE, Jorapu@MHuuecKue, TPUTOHOMETPHUUECKHE
YpaBHEHUS U HEPaBEHCTBA, HUX CHUCTEMbl; YMEHHE OIEpUPOBAThH
MOHATHSMH: TOXJECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHUe, ypaBHEHHE,
HEpPaBEHCTBO, CHCTEMa YpPAaBHEHUH M HEPABEHCTB, PaBHOCHIBHOCTD
ypaBHEHUI, HEPABEeHCTB M CUCTEM; YMEHHE pelaTh YypaBHEHHUS,
HEpPaBEHCTBA W CHUCTEMBbI C TOMOIIBIO PA3IMYHBIX MPUEMOB; pEIIaTh
yYpaBHEHHUS, HEPAaBEHCTBA U CHCTEMbl C [apaMeTpoOM; MPUMEHSThH
yYpaBHEHUS, HEPABEHCTBA, UX CUCTEMbI Ul PELICHUS MaTeMaTUYeCKUX

3a/lav U 3aJia4 U3 pa3JINIHbIX o0Onacreit HAaYyKU U peanLHoﬁ KHU3HHU

YMeHue onepupoBaTh MOHATUAMH: (QYHKIUS, YETHOCTh (YHKIUH,
HNEPUOJUYHOCTh (DYHKIUH, OIPAaHMYEHHOCTh (DYHKIIMHM, MOHOTOHHOCTb
(GyHKLIMH, 3KCTpeMyM (PyHKIMM, HauOoJIbIIee U HAaUMEHbIIee 3HaYCHUs
(GyHKLIMU Ha IPOMEXYTKE, HelIpepblBHAsA (DYHKILIMS, aCUMITOTHI I'paduka
(GyHKLUY, TIepBast ¥ BTOpasi IPOU3BOAHAS (YHKIIMH, T€OMETPHUUECKUI U
¢u3nyeckuif CMBICIT MPOU3BOJHON, NepBOOOpa3Has, ONpeAeTIEHHBIH
UHTErpajl, yMEHHE HaXOJUTh aCUMNTOTHI rpaduka (yHKIUH; yMEHHE
BBIYUCIIATh IIPOU3BOJHBIE CYMMBI, IIPOU3BENCHMs, YAaCTHOIO W
KOMIO3ULUK (DYHKIMH, HAXOIUTh ypaBHEHHME KacaTelIbHOW K rpaduky
(GyHKLIMU; yMEHHE HaXOAWUTh MPOU3BOIHBIE INIEMEHTAPHBIX (DYHKLUH;
YMEHHUE HCII0JIb30BaTh IPOU3BOAHYIO Uil HCCIEAOBAaHUS (QYHKIIMIA,

HaxoauThb HauOOJbIINEe M HAUMEHbBIINE 3HAUYCHUS (pYHKHHﬁ; CTPOUTH




rpauKy MHOTOYJICHOB C HMCIIOJIb30BAaHUEM ammapaTa MaTeMaTHYECKOTO
aHalM3a; NPUMEHATh MPOU3BOJHYIO I HAXOXKICHHUS HAWITYy4dlIEro
peLICHUsT B NMPUKIAJHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKUX H
(du3HUeCKUX 3aa4ax; HAXOAUTh IUIOMAJN U 00BEMBI GUTYP C TTOMOIIBIO
WMHTErpaja; MpUBOAUTH IMPUMEPHl MATEMATHYECKOTO MOJIETUPOBAHUS C

IOMOIIBIO AU PepeHIINATBHBIX YPaBHCHUN

YMeHune omepupoBaTh TOHATHSAMH: Tpaduk GyHKIUH, OOpaTHAs
GbyHKIMs, KOMIO3UIMs (DYyHKUWH, JTUHEWHas (QYHKIUS, KBaJpaTUYHAS
GbyHKIMS, panuoHanbHas byHKIMS, CTEIIEHHAs GbyHKIMS,
TPUrOHOMETpUUYECKHe (QYHKIHMH, OOpaTHbIE TPUTOHOMETPUUYECKUE
(GyHKIMM, TOKa3aTelbHas M Jiorapupmuyeckass (QyHKIUH; yMEHUE
CTpPOUTh Tpa@UKU H3Yy4EHHBIX (DYHKUMH, BBIMOJHSATH MPeoOpa3oBaHUA
rpadukoB GYHKUUH, HCIOJIB30BaTh I'padUKH JUIsl U3yYEHHS IPOLIECCOB U
3aBUCHUMOCTEH, MPU PELICHUH 3a]ad U3 JIPYIHX y4eOHBIX MPEIMETOB U
3a/1a4 U3 peajbHON JKU3HH; BbIpaxaTh (POpMyJlaMU 3aBUCHMOCTH MEX]Y
BEJTMYMHAMM; UCTIOIb30BaTh CBOMCTBA U TpaduKu PYHKUUN 1715 pelIeHUs
YpaBHEHMH, HEpPaBEHCTB M 3ajad C [apaMeTpaMu; H300paxarb Ha
KOOPJIMHATHOM IIOCKOCTH MHOKECTBA PEIICHUN YpaBHEHUH, HEPABEHCTB

1 UX CUCTEM

YMeHue pemarh TEKCTOBBIE 3aJjaud Pa3HbIX TUIOB (B TOM 4YHCIE Ha
IPOLEHTHI, I0JIM U YacTH, Ha JABUKEHUE, paboTy, CTOMMOCTh TOBApOB U
yCIyT, HAJIOTH, 331a4d U3 00JIaCTH yIPaBJICHUS JIMYHBIMU U CEMEHHBIMU
(mHaHCaMM); COCTaBIIATh BBIPAKECHHS, YpaBHEHHs, HEPABEHCTBA M HUX
CUCTEMBbl IO YCJIOBHIO 3aJayd, HMCCIEA0BATh IOJIYYEHHOE pELICHUE U
OIICHUBATh IMPABAONOJIOOHOCTh PE3YAbTATOB; YMEHHE MOJEINPOBAThH
pealbHble CUTYyallud Ha SI3bIKE MAaTEMAaTHUKH, COCTABIIATH BBbIPAXKEHUS,
yYpaBHEHHUS, HEPAaBEHCTBA M MX CHCTEMBbl IO YCJIOBHIO 3a/ayH,
UCCIIEJIOBATh IOCTPOCHHBIE MOJIEM C HCIOJIb30BAaHUEM arlapara

anreOpbl, UHTEPIPETUPOBATH MOTYUCHHBIN pe3ylIbTaT

YMeHue onepupoBaTh NOHATHAMU: cpeiHee apu(pMeTHUecKoe, MeHaHa,
HauOoJIbllIee U HAUMEHbILIee 3HaYeHUs, pa3Max, JUCIIepCusi, CTaHAapTHOE
OTKJIOHEHHUE YHMCIIOBOTO HabOpa; yMEHUE U3BJIEKATh, HHTEPIIPETUPOBATh
UH(pOpMaLUIO, TPEJICTABICHHYIO B TAOIUIIaX, HA JMarpaMmax, rpadukax,
OTpaXKarollyro CBOICTBA pEaJIbHBIX MTPOLIECCOB U ABJIEHUI; PEJCTABIIATh
uHbOpMAIMIO C TOMOUIbI0 TaONMMIl © JUarpaMM; HCCIIEA0BATh

CTaATUCTUYCCKUC NAHHBIC, B TOM YHUCIIC C NPUMCHCHHCM Fpa(I)I/I‘-ICCKI/IX




METO/JIOB U 3JIEKTPOHHBIX CPE/ICTB; TPpaUUeCKH UCCIIE0BATh COBMECTHbIE
HAOJIOZIEHUST C TIOMOINBIO JHarpaMM pAacCeMBaHHWS M JIMHEWHOM

perpeccuun

YMeHHe OIepupoBaTh IOHATHAMM: CIydalHBIA ONBIT W CIIy4allHOE
cOObITHE, BEpPOSTHOCTh CIIY4alHOIO COOBITHS; YMEHUE BBIYUCIATH
BEPOSITHOCTb C HCIIOJIb30BAHUEM TpaUyeCcKUX METOJOB; IPUMEHATH
(GopMyNBI CIOXEHUSI U YMHOXXEHHS BEPOSTHOCTEH, (POPMYIy MOJHOM
BEpOSATHOCTH, hopmyiy bepHymim, koMOnHAaTOpHBIE (GaKTHI B (POPMYIIBL;
OIICHUBAaTh BEPOSITHOCTH PEAJbHBIX COOBITUH; yMEHHE OIEpHUpPOBATh
MOHATHSAMM: CilydyailHas BeJIMYMHA, pacHpelielieHHe BEpPOsITHOCTEH,
MaTeMaTH4eCKoe OXKUIAaHHWEe, AMUCIEPCHs U CTaHJApTHOE OTKIOHEHHE
CIydallHOM BENMYMHBI, (QYHKIUMU pacrnpefeneHus U IUJIOTHOCTH
PaBHOMEpPHOTO, TOKAa3aTeJIbHOIO M HOPMAJIBHOTO PACIPEICICHUI;
YMEHHME HCII0JIb30BaTh CBOMCTBA M3YyYEHHBIX pACHpEleNeHuld Juis
pelieHus 3a/a4; 3HAKOMCTBO C MOHSTHUAMM: 3aKOH OOJBIINX YHCED,
METO/Ib BBIOOPOYHBIX MCCIEAOBAHUN; YMEHHE HPHUBOJIUTH MPHUMEPHI
MPOSIBICHUS 3aKOHA OOJBIIMX YUCEN B NMPUPOAHBIX U OOLIECTBEHHBIX
SBJICHUSX; YMEHUE ONIEPUPOBATH MOHATUAMU: COUYETAHUE, IEPECTAHOBKA,
YUCJIO COYETAaHWH, YUCIO TIEPEeCTaHOBOK, OMHOM HBIOTOHA, yMeHme
MPUMEHATh KOMOMHATOPHBIE (DAKThI U pacCYKIACHUS AJIs pEILICHUs 3a/1a4;
OLICHUBATh BEPOATHOCTH  PEalIbHBIX COOBITHIA; COCTaBJIIATh

BEPOSITHOCTHYIO MOJIETTb M HHTEPIPETUPOBATH MOJIYUECHHBIN pe3ynbTat

YMeHue omnepupoBaTh MOHATUSAMH: TOYKa, MpsMasi, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd4, BEJIWYMHA yrja, I[UJIOCKUA yrou,
NBYTPaHHBIA Yroj, TPEXTPaHHBIM yroy, CKpelMBaroIIUecs MpsMbIE,
NapauieTbHOCTh U MEePHEHAUKYISIPHOCTh MPSMBIX U TJIOCKOCTEH, yroi
MEXAY MPSMBIMH, YroJl MEXIy HpPSAMOW M IUJIOCKOCTBIO, YTOJ MEXKIY
IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKU JI0 TJIOCKOCTH, PACCTOSHUE MEXKIY
OPSIMBIMHU, PACCTOSIHHE MEXAY IUIOCKOCTSIMH; YMEHUE MCIOJIB30BATh MPH
pelieHrr 3afad u3ydeHHble (akThl U TEOPEMBI TUIAHUMETPHUH; YMEHHE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIETO MHpPA; CTPOUTH
MaT€MaTUYeCKHe MOJENIHU C MOMOIIbI) T€OMETPHUUYECKUX MOHATUH U

BCJIIMYHMH, PCIIATh CBA3aHHBIC C HUMU MTPAKTUYCCKUC 3a]a9n
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YMeHue onepupoBaTh MOHATHUAMH: IUIOMIAAL (PUTYpBI, 00BEM (uUTypHI,
MHOTOT'PaHHUK, PAaBUJIbHBII MHOTOTPaHHUK, CEYEHHE MHOTOIPAHHUKA,

KyO, mapajuienenumnen, npusMma, NupaMpaa, (Gurypa U IMOBEPXHOCTb




BpalleHHs, UIUHAP, KOHYC, map, chepa, muomanas chepsl, MIONaab
MOBEPXHOCTH THUPAMUJBI, TPU3MBI, KOHYyCa, IWIMHIpa, 00BEM KyOa,
MPSIMOYT'OJIBHOTO MMapajuIeyICuIe/ia, MUPAMUIbl, MPHU3MbI, HUIHHIpPA,
KOHYyCa, Iapa, pa3BépTKa MOBEPXHOCTH, CEUCHHUS KOHYCa U IMJIUHJPA,
napajjie/ibHble OCH HJIM OCHOBaHHMIO, CEYCHHE I1apa, IUIOCKOCTb,
Kacaromasics cepbl, IMIXHAPA, KOHYCA; YMEHHE CTPOUTH CCUCHHUE
MHOTOIpaHHHMKA, W300pakaTh MHOTOTPAHHUKH, (PUTYPHI M MTOBEPXHOCTH
BpAIICHHSI, UX CCUCHHMSI, B TOM YHCJIE C IOMOIILIO 3JICKTPOHHBIX CPE/ICTB;
yMEHHE MPUMEHSITh CBOMCTBA T€OMETPHUCCKUX (PHUTYpP, CAMOCTOSTEIHHO
(bopMyITHpOBaTh ONPECACHHUS U3ydaeMbIX (PUTYpP, BBIIBUTATH THIIOTE3bI
0 CBOKMCTBax WM MPHU3HAKaX I'€OMETPUUECKUX (DUTYP, 0O0OCHOBBIBATH WIIH
OMpoBepraTh MX; yMEHHE MPOBOANUTH KIaCCUPHKAIMIO (QHUTYp TI0
pa3IMYHBIM TMPU3HAKAM, BBIMOJHATE HEOOXOIMMBIC OMOJHUTEIbHBIC

MTOCTPOCHUS
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VYMmenne OIICpHUPOBATH TOHATHUAMMU: JABMKCHUC B  IPOCTPAaHCTBCE,
MapajuIeNIbHBIN TIEPEHOC, CAMMETPHUS Ha TUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHHMe TOA00HUS, TOM00HBIE (UTYPBI; YMEHHE
pacrio3HaBaTh paBHbIC W MOAOOHBIC (QUTYPHI, B TOM YHCJEC B TPUPOJIE,
HCKYCCTBE, apXHUTEKType; HCIIOIb30BATh T'€OMETPHUECKHE OTHOIICHHS
TIPH pEIICHUH 33/1a4; HAXOJUTh T€OMETPUYCCKHE BETMUUHBI (JITHHA, yroJ,
TJI01aTh, 00BEM) TIPH PEIICHUHU 33/1a4 U3 IPYruX YIYCOHBIX MPEIMETOB H
U3 PEATbHOW KHM3HH, YMCHHE BBIUUCIIATH T€OMETPUYCCKUE BEIMYHHBI
(muHa, yroj, IMmiomags, 00BEM, IJIOMIANh TOBEPXHOCTH), HCIOIB3YS
U3y4eHHbIC (OPMYJBI U METOJBI, B TOM YHUCIE: IUIOMIA/b TOBEPXHOCTH
UpaMHUIbI, TIPU3MBI, KOHYCA, IIMJIMHIpA, IUIOMaab cdepbl; 00bEM Kyoa,
NPSIMOYTOJIBHOTO MapaUIesienuIea, MUPaMUIbI, MPU3MBL, IHJIMHIPA,

KOHYCa, m1apa; YMCHHUEC HAXOAUTb OTHOIICHHUE 00BEMOB HOI[O6HBIX (1)I/Il"yp
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YMeHue ONICpUPOBATH NMOHATHUAMU: MPAMOYT'OJIbHAA CUCTEMA KOOPAHUHAT,
BCKTOP, KOOPpAWHATBI TOYKH, KOOPAUWHATBI BCKTOPA, CyMMa BCKTOPOB,
IMPOU3BCACHUC BEKTOpPAa Ha YHCJIO, PA3JIOKCHUC BCKTOpa IIO 6a3ncy,
CKaJIIpHOC IMPOU3BCACHHUE, BCKTOPHOC MPOU3BCACHUC, YIOJl MCKAY
BCKTOpaMHU; YMCHUC HUCIIOJIB30BATH BGKTOpHHﬁ 151 KOOpI[I/IHaTHHﬁ MCTOJ
I PpEIICHUA TCOMECTPUYCCKUX 3aJad W 3aJlad JpYrux y‘IC6HLIX

mpeaAMCETOB
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YmMmenue BLI6I/IpaTB NOAXOAAIIMI METoHd A pelIcHuA 3aJa4vu;

NOHUMAHUC 3HAYUMOCTH MATCMATHKU B HU3YUYCHHU IMPHUPOAHBIX U




OOIIECTBEHHBIX ~TPOLIECCOB W  SBICHHWH; yMEHHE paCIO3HABAThH
IIPOSIBJIEHUE 3aKOHOB MAaTE€MATHKU B HCKYCCTBE, YMEHHUE IIPUBOJUTH
IIpUMEpPBl  MAaTEMAaTUYECKUX OTKPBITUM POCCHMCKOM U  MHPOBOM

MAaTeMaTH4ECKON HAYKH

HEPEYEHD 2JIEMEHTOB COAEP/KAHUS, IPOBEPSAEMbBIX HA EI'D I1O

MATEMATHKE

Kon IIpoBepsieMblii 3JIEeMEHT COePAKAHMS
1 Yuciia ¥ BEIYMCIIEHUS

1.1 HarypanbsHblie u nenbie yncna. [Ipu3Haku A1eIMMOCTH LETBIX YUCET

12 PanmonaneHbie ywcna. OOBIKHOBEHHBIE U JCCATHYHBIC JpOOW, MPOIICHTHI,
' OCCKOHEYHBIC MTEPUONUECKHE TPOOH

13 ApubmMeTnuecknii KOpeHb HaTypaabHOU cTerneHu. [leiicTBus ¢ apugMeTHIeCKUMHU
' KOPHSIMHU HAaTypalbHOW CTENEHH

14 Crenenp c¢ wnenbiM mnokaszareneMm. CTeneHb C pPALMOHAIBHBIM MOKAa3aTEJEM.
' CBoiicTBa cTENEHN

15 CuHyC, KOCHHYC W TaHT€HC YHUCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC,
' apKTaHIe€HC YHUCIIOBOIO apryMeHTa

1.6 Jlorapudm uucna. JlecaTuynbie U HaTypajIbHbIE JOrapudMbl

JlefictButenbHble 4HCIa. ApuQMETHYECKHE Omepaluud ¢ JIeHCTBUTECIBHBIMU
1.7 yucnamu. [lpuOmxk€HHble BBHIYMCICHHS, MpaBWIa OKPYIJIEHUS, NPUKHAKA H
OIICHKA Pe3yJIbTaTa BbIUMCICHHIA

1.8 [IpeoGpa3oBanue BHIPAKEHUN

1.9 KomiuiekcHbie yncia
2 YpaBHEHHS 1 HEPaBEHCTBA

2.1 Lenble u ApoOHO-paIIOHATBHBIEC YPABHEHHS

2.2 HppanuoHansHble ypaBHEHHSI

2.3 TpuroHoMeTpHUYECKHEe YpaBHEHHS

2.4 [TokazarenbHbIe U JTOTapUMUIECKIE YPAaBHEHUS

2.5 Lenbie u ApoOHO-paLIMOHANbHBIE HEPABEHCTBA




2.6

HppauunoHnaibHble HEPaBEHCTBA

2.7 [Toxa3zaTenpHbIE U JOrapuPMHUECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CucremMbl U COBOKYITHOCTH ypaBHEHUIN U HEPABEHCTB
2.10 YpaBHEHMsI, HEpAaBEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Martpuiia cucTemMbl JMHEWHBIX ypaBHEeHUI. OnpeaenuTesib MaTpULlbl
3 OyHKIMY U TpapUKH
31 @yHkuus, cnocoObl 3ananus pyHkuuu. ['paduk dynkuuu. B3anmuHo oOparHble
. ¢bysakuun. Y€rHble v Heu€THbIe QyHKUMU. [lepuonuueckue pyHKInuN
OO6nacTh ompeaeneHUs] U MHOXECTBO 3HaueHUM QyHkuuu. Hymn ¢dyHxoum.
39 [IpoMexxyTkl  3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIWH.
' MakcuMymMbl 1 MHHHMYMBI QyHKIH. HamOonbliee W HamMeHbIIee 3HAUYCHHE
(YHKIIMY Ha TPOMEKYTKE
33 CreneHHas (GyHKIMS C HaTypalbHBIM M IEJNbIM TOKa3aTteneMm. EE cBoiicTBa u
' rpaduk. CBoiicTBa u rpaduk KOpHs N-0if creneHn
3.4 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenpHas u norapudmMudeckas QyHKIIMH, ©X CBOUCTBA U rpaduKH
36 Touku paspeiBa. AcumntoTel rpadukoB ¢yHknuid. CBoicTBa  (QYHKIIHH,
' HENPEephIBHBIX HA OTPE3KE
3.7 IMocnenoBaTeabHOCTH, CIIOCOOBI 3a0aHUS TOCIE0BATEIBHOCTEN
3.8 Apugmernueckas u reomeTpudeckas nporpeccur. @opmyia Ci0kKHbBIX IPOLIEHTOB
4 Hauana maTemaruyeckoro aHanusa
4.1 [IpousBoanas ¢pyHkuuu. [Ipon3BoaHble AeMEHTapHbIX (QYHKLINN
IIpuMeHeHre NPOU3BOAHOM K HMCCIENOBAaHUIO (YHKUUMH Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHue HanOoIbIIero 1 HaMMEeHbIIEro 3HaueHus! GyHKIUU Ha
OTpe3Ke
4.3 ITepBooGpasnas. Murerpain
S MHoecTBa U JIOTHKA
5.1 MHox€ecTBO, Onepaluy HaJl MHOKeCTBaMHU. JlnarpamMmel Jitniepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OrmucarenpHasi CTATUCTHKA
6.2 BepostHOCTh
6.3 Kombunatopuka




I'eomerpus

7.1 @urypsl Ha INIOCKOCTH

7.2 [1psiMbIe ¥ TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHHKH

7.4 Tena v MOBEPXHOCTH BpAIICHHS

7.5 KoopanHaTsl 1 BEKTOPBI




