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Pabouast nporpamma yueOHoro kypca «I'eomeTpus»
0a3zoBoro ypoBHs ajsi 10-11-x kiaccoB

ITosicuuTenbHAs 3aIMCKA

Pabouass mporpamma ydeOHoro kypca «l'eomerpus» 06a3zoBoro ypoBHs s oOydaromuxcs 10-11-x
kiaccoB MBOY «Capanunckast COIL» pazpaboTaHa B COOTBETCTBUU C TPEOOBAHUSIMH:
-OenepanpHoro 3akona ot 29.12.2012 Ne 273-D3 «O6 obpazoBannu B Poccuiickoit deaepannny;
-npukaza MunoOpHayku or 17.05.2012 Ne 413 «O06 yrBepxkaeHuu (enepaibHOro rocyaapCTBEHHOTO
00pa30BaTeNbHOr0 CTaHApTa CPEIHEro 00IIero 00pa3oBaHus»;
-npukaza MunmnpocemieHust ot 18.05.2023 Ne 371 «O06 yrBepxkaeHuu (enepaabHO 00pa3oBaTeIbHON
MIPOrpaMMBbI CPEHETO 00111ero 00pa3oBaHUY;
-npukaza MunnpocBemenuss ot 22.03.2021 Ne 115 «O6 yrBepxkaenun llopsinka opranuzanuu u
OCYILIECTBICHHUSI 00pa30BaTENbHON 1EATEILHOCTH IO OCHOBHBIM 00IIe00pa30BaTeIbHbIM MIPOrpaMMaM —
o0pa3oBaTeNbHBIM NPOrpaMMaM HA4yaJIbHOTO OOIIEr0, OCHOBHOTO OOIIET0 W CpPEAHEro OOIIero
00pa3oBaHU;
-CI1 2.4.2.4283-26 «CaHUTapHO-INIUEMHOIIOTHYECKAE TPeOOBaHUSA K OpPraHU3alMsM BOCHHUTAHUS U
oOyueHusi, OTAbIXa U O3JIOPOBJICHUS ACTeH U MOJIOACIKU», YTBEPKIACHHBIX MOCTAHOBJICHHUEM TJaBHOTO
ca"nutapHoro Bpada ot 02.06.2026 Ne 19;
-CanlluH 1.2.3685-21 «['urnennveckrie HOPMAaTUBBI U TpeOOBaHMs K 00ecrieueHn0 0€30MacHOCTH U (W)
0e3BpeaHOCTH ISl 4eloBeKa (PaKTOPOB Cpeabl OOMTaHUS», YTBEP)KICHHBIX IOCTAHOBJICHHUEM TIJIABHOTO
canutapHoro Bpaya ot 28.01.2021 Ne 2;
-KOHLIETILIMM Pa3BUTHS MaTEeMaTHYECKOro oOpa3oBaHMsl, YTBEPKAECHHOHN pacnopsbkeHueM llpaBurenscTBa
ot 24.12.2013 Ne 2506-p;
-KOMIUIEKCHBIM IUJIAHOM MEPOIPHUATHI MO NOBBIIIEHUIO KAa4eCTBA MAaTEMaTHYECKOI'O U E€CTECTBEHHO-
Hay4yHOTo 0Opa3zoBanus Ha nepuoa 10 2030 roxa;
- Ilpukaza Munnpocsemenuss Poccun ot 10.11.2025 N 808 "O BHeceHMHM U3MEHEHUH B HEKOTOpPbIE
npukasbl  MuHHcTepcTBa mpocBemieHusi Poccuiickoit  @Deneparuu, Kacawomuecs —(eaeparbHbIX
00pa3oBaTeNbHBIX MPOTPAaMM HAYaJIBHOTO OOIIEro 00pa3oBaHUs, OCHOBHOTO OOIIEro oOpa3oBaHHS H
cpenHero obmiero oopazoBanus';
- Ilpukaza MunuctepctBa npocsemenust Poccuiickoit ®@enepanun ot 8 okTabpa 2025 r. Ne 729 “O
BHECEHUM W3MEHEHHMU B HEKOTOphIE IpuKa3bl MuHucTepcTBa npocselieHus Poccuiickoit Penepanuu,
Kacaroruecs: deaepalbHbBIX 00pa30oBaTeIbHBIX MPOrpaMM HAaudyaJbHOTO OOIIero oOpa3oBaHMs, OCHOBHOTO
o011ero o0pa3oBaHus U CpeHEro oo1ero oopazoBaHus”;
- Ilpukaza MunuctepctBa npocsemnienus Poccuiickoit @eneparnuu ot 18.06.2025 Ne 467 "O BHeceHHH
U3MEHEHMH B HEKOTOphble MpuKa3bl MuHHcTepcTBa oOpazoBaHus M Hayku Poccuiickoit denepanuu u
MunucrepctBa npocsenienust Poccuiickoit ®enepaunu, kacaromuecs: ¢eaepaibHbIX TOCYAapCTBEHHBIX
00pa3oBaTeNbHBIX CTAHAAPTOB HAYAJILHOTO OOIIEro M OCHOBHOT'O 0011ero 00pa3oBaHus'.

Pabouas nporpamMmma OpHEHTHpPOBaHA Ha LIEJEBble MPUOPHUTETHI, C(HOPMYIHPOBAHHBIE B (eepaabHOM
paboueii mporpamMMe BociuTaHus U B paboueit mporpamme Bocniutanuss MbBOY «Capanunckas COIL».

Pabouas mporpamma ydyeOHoro kypca «l'eomerpus» 6a3zoBoro ypoBHs 1 oOyuarommxcs 10-11-x
KJlaccoB pa3paboTana Ha ocHoBe DenepaibHOro TOCYIapCTBEHHOrO0 00pa30oBaTeNIbHOTO CTaHAapTa
cpeaHero obmero oOpa3oBaHHs, C YYETOM COBPEMEHHBIX MHPOBBIX TpPeOOBaHHM, MpPEABABISAEMBIX K
MaTeMaTHYeCKOMY O0Opa30BaHWIO, W TPATUIMA POCCHUICKOTO 00pa3zoBaHMs. Peanm3amms mporpaMMel
obecrieyrBaeT OBJa/IEHHE KIIOYEBBIMM KOMIIETEHIMSIMH, COCTABISIOIIMMU OCHOBY JUIS CaMOpPa3BUTHUS U
HETPEPBIBHOTO 00pa30BaHMs, IEIOCTHOCTh OOMIEKYJIbTYPHOTO, JHYHOCTHOTO U TI03HABaTEILHOTO
Pa3BUTHSI TMYHOCTH 00YYAOLIHXCS.

BaxxHocTh ydeOHOTO Kypca T€OMETPUH Ha YpPOBHE CpeaHero oomero oOpa3oBaHUs 00YyCIOBJICHA
MPAKTUYECKOH 3HAYMMOCTBIO METANpeIMEeTHBIX M MPEIMETHBIX pe3yabTaToB OOyueHHs T'€OMETpUH B
HAIPaBJICHUU JTMYHOCTHOTO pa3BUTHS 00ydarommuxcs, GopMHpOBaHUs (PYHKIIMOHAIBHOW MaTeMaTHIECKOU
IPaMOTHOCTH, M3Y4YEHHUs JPYruxX YYeOHBIX JIUCHUIUIMH. Pa3Butne y o0Oydarommxcsi HpaBUIbHBIX
MPEJCTABICHUN O CYLTHOCTH U IPOUCXOKACHUU T€OMETPUYECKUX a0CTPaKLUii, COOTHOLIEHUU PEATBbHOTO U
UCATBHOT0, XapaKTepe OTPAKEHHS MAaTEeMaTHYeCKOW HAyKOW SIBICHMH M IPOLIECCOB PEabHOIO MHUpA,
MeCTe F€OMETPUHU B CUCTEME HayK M pOJIM MaTeMaTHYECKOro MOJEIMPOBAHUS B HAyYHOM IO3HAHWU U B



MPAKTUKE CIOCOOCTBYET (OPMUPOBAHMIO HAYYHOTO MHPOBO33PECHHS YyYAIIMXCS, a TaKXKe KauecTB
MBIIIEHHS], HEOOXOIMMBIX JJIsl aaNTallid B COBPEMEHHOM OOIIECTBE.

['eomeTpus siBIsIeTCS OOHUM M3 0a30BBIX KYpCOB Ha YPOBHE CpPEIHEro 0o0Iero oopazoBaHUs, TaK Kak
o0ecrieurBaeT BO3MOYKHOCTh M3YyY€HHUS KaK TUCIHUIUIMH €CTeCTBEHHO-HAyYHOH HAmpaBlIEHHOCTH, TaK U
T'YMAaHUTAPHOM.

Jlormueckoe MblluieHne, GopMUPYEMOE MPU U3YUEHUU 00yUYaIOLITUMUCS MOHATUHHBIX OCHOB T€OMETPUU
U TIOCTPOCHUH LENOYKH JIOTHUECKUX YTBEPKACHUH B XOJAE PEIICHUS TeOMETPUYECKUX 3a/ad, YMEHHE
BBIIBUTATh U ONPOBEPraTh TMIIOTE3bl HEMOCPEICTBEHHO UCIOIB3YIOTCS MPHU PEIICHUH 3a/1a4 €CTECTBEHHO-
HAYYHOTO IIMKJIA, B YACTHOCTH U3 Kypca (PU3HKH.

OpueHranus 4eloBeKa B MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €r0 COLHUAIBHOIrO ObITHS, dopMma
OTPAXKEHHS OKPYKAIOIIETO MHpa, YCIOBHE YCIEIIHOIO IMO3HAHMUSA W AaKTHUBHOTO MpeoOpa3oBaHUs
neiicrBurensHocTU. OneprupoBaHUE MIPOCTPAHCTBEHHBIMU 00pa3amMu 00beANHSIET pa3Hble BUIbI Y4eOHOHN U
TPYAOBOH AEATENBHOCTH, SIBIISICTCSI OJHUM M3 MPO(ECCHOHATBFHO BAXKHBIX KAadyeCTB, MOITOMY aKTyajbHa
3aja4a GOpPMHUPOBAHUS Y O0y4YaAIOUIMXCA MPOCTPAHCTBEHHOT'O MBIIIJICHUS KaK Pa3HOBUIHOCTH 00Opa3zHOTrOo
MBIIUJICHASI — CYIIECTBEHHOTO KOMITIOHCHTA B MOATOTOBKE K MPAKTUYECKOW ACSITEILHOCTH 10 MHOTHM
HaIpPaBIICHUSM.

Ilenv ocBoeHust mporpamMmbl ydeOHOro Kypca «l'eomeTpus» Ha 0a30BOM YpoBHE OOydYeHUS —
o0mieo0pa3oBarenbHOEe U OOIIEKYIbTYPHOE pa3BUTHE OOYYAIOIIMXCS depe3 oOecreueHUue BO3MOKHOCTH
MPUOOPETEHUST ¥ MCIIOJIb30BAHUS CHCTEMATHYCCKUX TEOMETPUICCKUX 3HAHUW U NEHCTBUH, CIeU(DUIHBIX
reOMEeTPHUH, BO3MOKHOCTH YCIICITHOTO MPOIOJIKEHHSI 00pa3oBaHus MO CHEIHATBLHOCTSM, HE CBSI3AaHHBIM C
MIPUKJIATHBIM UCITOJIb30BAHUEM T€OMETPHH.

[TpropUTEeTHBIME 3a0auamu OCBOEHUs yueOHOro Kypca «l'eomerpusi» Ha 6a30BoM ypoBHe B 10—11-x
KJ1accax sIBIISFOTCS:

-(opMuUpOBaHUE MPECTABICHUS O TEOMETPUH KaK YaCTU MUPOBOM KYJIBTYPhI H OCO3HAHHE €€ B3aUMOCBS3H
C OKPY’KAIOILIIM MUPOM;

-popMuUpOBaHHE TPEJICTABICHHUS O MHOTOTPaHHMKAaX M TelaxX BpalleHUs Kak O BaKHEHUIIUX
MaTEeMaTHYECKUX MOJIEISIX, TO3BOJISIONINX OMUCHIBATh U U3y4YaTh Pa3HbIE SIBICHUS OKPY)KAIOIIETO MHPA;
-popMUpOBaHUE YMEHUs PACIIO3HABATH HA YEPTEKaX, MOACIAX U B pEaIbHOM MHpPE MHOTOTPAaHHHUKH U Teja
BpAIICHHUS,

-OBJIa/ICHHE METOJIJaMU PElIeHH 33/1a4 Ha MOCTPOCHUS Ha U300paKEHUSIX MPOCTPAHCTBEHHBIX (DUTYD;
-popMUpOBaHNE YMEHHS ONEPUPOBATh OCHOBHBIMHU IMOHSATHSAMH O MHOTOI'PDAaHHUKAX W TEJIaX BPAIICHUS U
WX OCHOBHBIMHU CBOMCTBAMU;

-OBJIQJICHUC QITOPUTMAMH PEIICHUS OCHOBHBIX THIIOB 3a/a4; (GOpMHpOBAHUE YMCHHS IPOBOIWTH
HECJIOXKHBIE JIOKa3aTelIbHBIE PACCYXKACHUS B XOJI€ PEIICHHsS CTepEeOMETPUYECKHX 3a7ad M 3ajad C
MPAKTUYECKUM COJICPKAHUEM;

-pa3BUTHE UHTEJUIEKTYAIbHBIX H TBOPUYECKHUX CIIOCOOHOCTEH 00yUaroluxcs, MO3HaBaTeIbHOW aKTHBHOCTH,
HCCIICIOBATEIILCKUX YMEHUN, KPUTHYHOCTH MBIIUICHHUS,

-popmupoBanue (YHKIIMOHATFHOW TPaMOTHOCTH, PENEBAaHTHOW TEOMETPUHU: yMEHHE paclO3HaBaTh
MIPOSIBIICHUSI TEOMETPUUYECKUX TIOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEH B pEANBbHBIX JKU3HEHHBIX
CUTyallusiX W TpPU U3YYCHUU JPYIHMX Y4eOHBIX TPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH W
3aKOHOMEpHOCTEH, (HOpMYIHpPOBATh WX Ha S3BIKE TEOMETPHUH W CO3/1aBaTh T'€OMETPUYECKHE MOJIEIH,
MPUMEHSTh OCBOCHHBIM T€OMETPUUYECKUN ammapaT [Js peHIeHHs MPAKTUKO-OPHUEHTUPOBAHHBIX 3aJad,
WHTEPIPETHPOBATH M OIICHUBATH ITOJTYICHHBIC PE3YIIbTATHI.

OTnuuuTeNbHON 0COOEHHOCTHIO MPOTPAMMBI TIO TEOMETPHH SIBJISIETCS BKIIIOUEHHE B KYpC CTEPEOMETPUHU
B HayYajle ero M3ydeHus 3a/1a4, pelaeMbIX Ha yPOBHE HHTYUTHBHOTO TIO3HAHUS, M ONIPEICIICHHBIM 00pa3oM
OpraHu3oBaHHass paboTa HaJ HUMH, YTO CIOCOOCTBYET PA3BUTHIO JIOTHYECKOTO U TMPOCTPAHCTBEHHOTO
MBIIIICHHS], CTUMYJIAPYET NMPOTEKAHWE HHTYHTUBHBIX MPOIIECCOB, MOTHBUPYET K JATbHEHIIIEMY U3YYCHHIO
npeaMera.

[Ipenamourenue oTmaeTCs HATIATHO-KOHCTPYKTHBHOMY METOJy OOYYEHHS, TO €CTh TEOPETHUYECKHE
3HaHUS MMEIOT B CBOEGH OCHOBE HEIMOCPEACTBEHHOE OTHOLIEHHE K MPeIMETHO-IPaKTHUECKON
IeSTeTbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX TMPEICTABICHUH Y YYalmIMXcs B Kypce CTEPEeOMETpHHU
MPOBOAMTCS 32 CUET PEHICHHS 33a]a4 Ha CO3/IaHUE MPOCTPAHCTBEHHBIX 00pa30B U 3a7ad Ha OMEPUPOBAHUE
MPOCTPAaHCTBEHHbIMU oOpa3amu. Co3naHue oOpa3a MPOBOAMTCS C MCIOJIb30BAaHUEM HArJSAHOCTH, a
orepupoBaHue o0pa3oM — B YCIOBHUSX OTBICYCHHUS OT HATJSAHOCTH, MBICICHHOTO W3MEHEHHS €ro
HCXOJHOTO COJIePKaHuUs.



OcHOBHBIE ~cojJepXkareibHble JUHHM ydeOHoro kypca «[eomerpus» B 10-11-x kmaccax:

«MHororpanHuku», «lIpsiMble M TUIOCKOCTH B TpocTpaHCTBe», «Tema BpamieHus», «BekTtopel u
KOOpAMHATBl B  IpOCTpaHcTBe». @DOpMHpOBaHME JIOTMYECKMX YMEHUH  pacnpeaensercs o
COJIEp>KaTEJIbHBIM JIMHUSAM U 10 ToJjaM 00y4YeHHs Ha YPOBHE CPETHET0 00IIero 00pa3oBaHusl.
Conepxanne 00pa3oBaHHUs, COOTBETCTBYIOLIEE INPEAMETHBIM pe3ylbTaTaM OCBOEHHUS MPOTPaMMBI I10
reOMEeTPUHU, pacIipeieIeHHBIM 0 ToJaM 00y4YeHHUs, CTPYKTYPUPOBAHO TaKMM 00pa3oM, 4TOObI OBJIaJICHUE
IF€OMETPUUYECKUMHU TOHATUAMU M HAaBbIKAMHU OCYLIECTBIISUIOCH IOCIEAOBATEIbHO M IOCTYNATENIBHO, C
cOOIOIGCHUEM NPHUHIIUIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHMS BKJIIOYAIHCh B OOIIYIO CHCTEMY
TE€OMETPHUECKUX TMPEACTaBICHUNA OOyJaromuxcs, pacmmpsisi W yriayonsss ee, oOpasys NpOdYHBIC
MHO>KE€CTBEHHBIE CBS3H.

B y4yeOHOM miiaHe Ha M3Yy4YeHHE Kypca reoMeTpur Ha 0a3oBoM ypoBHe oTBoauTcs 102 yaca: B 10-m
Kimacce — 68 yacos (2 gaca B Heneno); B 11-M kinacce — 34 yaca (1 gac B Hezemo).

Jia peanuzali IpOrpaMMBbl  HCIOJNB3YIOTCS Y4E€OHHMKH, JOIYIIEHHbIE K HCIIOJIb30BAHUIO TIpU
pealiM3ali HUMEIONIUX TOCYAAPCTBEHHYIO AaKKPEAWTAIMIO OO0pa30BaTEIbHBIX IMPOTPaAaMM HAYAITBHOTO
o0I11ero, OCHOBHOTO O0O0IIero, cpeaHero ooémero o0pa3oBaHUS OPraHU3aAlUSIMU, OCYIIECTBISIOUIIMHU
00pa3oBaTeNbHYIO IeATEILHOCTD, IpUKka3oM MuHnmnpocsenieaus ot 22.06.2026 No 436:

- Maremaruka: «I'eomerpusi» 10-11 knaccer, JI.C.Atanacsis—M.: [IpocBerienue 2013

- DJeKTpOHHBIE 00pa30BaTEIbHBIE PECYPCHI, TOMYIIEHHbIE K UCIIOJIB30BAHUIO MPU PeaTU3aIlii UMEIOITNX
rOCyJIapCTBEHHYIO aKKpEIUTAIMIO 00pa30BaTeNIbHBIX MPOTrpaMM HA4aJIbHOTO OOIIEr0, OCHOBHOTO OOIIETO,
cpennero obmiero oopazoBanus npukazoM MunnpocsenieHus ot 23.07.2025 Ne 551.

HnaﬂnpyeMble PE3yabTaThl 0CBOCHUS yqeﬁﬂoro Kypca

JINYHOCTHBIE Pe3yJabTaThl

B pesynbrare usyuenus yueOHoro kypca «l'eomeTpus» Ha ypoBHE cpefHero oluiero oopazoBaHUs y
oOyuatomerocst 0yayT chOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIC PE3YIIbTATHI:
1) rpamIaHCKOr0 BOCIUTAHMS:
-c(hopMUPOBAHHOCTH TPAKIAHCKOW TO3MIMU OOYUYaIOMIErocss KaK aKTHBHOIO M OTBETCTBEHHOTO UJIEHA
poccuiickoro oOIecTBa, MPEACTaBICHHE O MAaTeMaTHYECKUX OCHOBaX (YHKIIMOHHPOBAHMS Pa3IHUHBIX
CTPYKTYp, SBJICHWH, TPOLEAYyp TpakJaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI W JPYroe), yYMEHHE
B3aMMO/ICHICTBOBATD C COLIMATBLHBIMUA HHCTUTYTAMH B COOTBETCTBHUHU C UX (DYHKIIMSMU U Ha3HAUYCHUEM;
2) NaTPUOTHYECKOT0 BOCITUTAHUSI:
-cOpMHUPOBAHHOCTh POCCUICKON TPaKIAHCKOW MIACHTHUYHOCTH, YBXKEHUS K MPOILIOMY M HACTOSIIEMY
POCCHICKOW MaTeMaTHKH, IICHHOCTHOE OTHOIICHWE K JIOCTMDKCHUSM POCCHHCKUX MATEMATHKOB U
POCCUICKON MaTeMaTHYeCKOH IIKOJIbI, HCTIOIb30BAHKUE 3TUX JOCTHKCHUN B IPYTUX HAYKaX, TEXHOJIOTHSX,
chepax SKOHOMUKH;
3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:
-OCO3HAHHUE JYXOBHBIX LIEHHOCTEN POCCHUICKOrO Hapoaa, COPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS,
ATUYECKOTO MOBE/ICHHUS, CBI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JIOCTIKEHUN HAYKU U ACSITeTbHOCTHIO
YYEHOT0, 0CO3HAHUE JINYHOTO BKJIJ[a B TOCTPOCHHUE YCTOWYHBOTO OYIYIIEro;
4) 3cTeTUYEeCKOro BOCIUTAHMS:
-9CTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYAs ACTETUKY MAaTEMaTHUYECKUX 3aKOHOMEPHOCTEH, 0OBEKTOB,
3a/la4, pEeUIeHUH, pacCyX JeHUH, BOCIPUHUMYMBOCTH K MAaTEMaTHYECKHM acleKTaM pa3luYHBbIX BHJIOB
HCKYCCTBA;
5) pusuveckoro BOCHUTAHMSA:
-chOpMHUPOBAHHOCTH YMEHUS MTPUMEHITh MaTEMAaTHUCCKUE 3HAHUS B MHTEPECaxX 3JI0POBOTO U OE30IMaCHOTO
oOpasa >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/IOPOBBIO (3I0POBOE MUTAHUE, COANTAaHCHPOBAHHBIM
PEKHUM 3aHATHI M OTABIXA, peryysspHas (U3uUecKkas aKTHBHOCTB), (U3NUYSCKOE COBEPIICHCTBOBAHHUE MPHU
3aHATUSX CTIOPTHBHO-03J0POBUTEIHHON JESITENbHOCTHIO;
6) TPya10BOr0 BOCIMTAHMSA:
-TOTOBHOCTh K TPYydy, OCO3HAHHWE IIEHHOCTH TPYAOJIOOUS, UWHTEpeC K pPa3IUYHbIM cdepam
npodeccnoHaNbHOM JesTeNIbHOCTH, CBA3aHHBIM C MAaTEMAaTUKON U €€ MPUJIOKEHUSIMU, YMEHHE COBEpPIIATh
OCO3HAHHBIN BBIOOP OyayIIei mpodeccuu U pearn30BbIBaTh COOCTBEHHBIC )KIU3HEHHBIC TUIAHBI, TOTOBHOCTH
U CIIOCOOHOCTh K MAaTeMaTHYECKOMY OOpa30BaHUIO M CaMOOOPa30BaHUIO Ha TMPOTSHKCHUHM BCEU JKU3HH,
TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU MPAKTHUECKUX 3a7a4 MAaTeMAaTUYECKON HAIIPaBICHHOCTH;



7) 3KOJIOTHYECKOTO BOCTIUTAHHUS:

-cOPMHUPOBAHHOCTb 3KOJOTUYECKOW KYJIbTYphl, IMOHUMAHUE BIUSHHUS COLMAIHLHO-3KOHOMHYECKHUX
MPOIIECCOB Ha COCTOSHHE MPHUPOJHOW M COLMAIBHOM Cpenbl, OCO3HAaHUE TJI00aTBHOrO XapakTepa
9KOJIOTMUECKUX MpOoOJeM, OpUEHTAlMs Ha MPUMEHEHHE MaTeMaTHUYeCKUX 3HAHUW N7 pelIeHHs 3a1ad B
00JIaCTH OKpYXaroIeil cpejbl, MIAaHUPOBAHUE TOCTYIKOB M OLEHKH MX BO3MOXHBIX IMOCIEACTBUH s
OKpY>Karollen cpebl;

8) HeHHOCTH HAYYHOI 0 O3HAHHUS:

-c)OPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKH H
OOIIIECTBEHHON MPaKTUKH, TOHUMaHHE MAaTEMAaTHYECKON HAyKH KakK C(epbl YeTOBEUECKOW ACSITEIbHOCTH,
ATAllOB €€ Pa3BUTHA U 3HAUMMOCTH JUIS Pa3BUTHS IUBWJIM3ALMM, OBJIAJICHUE S3BIKOM MaTeMAaTHKU M
MaTEMaTHYECKON KYyJbTYypOil Kak CpEICTBOM II03HAHUS MHUpPA, TOTOBHOCTb OCYIIECTBISATH IPOEKTHYIO U
HCCJIEIOBATENBCKYIO ACSITEIbHOCTh HHIUBUAYAIBHO U B TPYIIIE.

MetanpeaMeTHble pe3yJibTaThl

B pesynbrare uzyuenus yueOHoro kypca «l'eomerpusi» Ha ypoBHE CpeIHEro oOIiero oopa3oBaHus y
oOyuaromerocsi 0yayr chopMUpPOBaHBI METANpPEAMETHBIE PE3yJbTaThl, OTPAKEHHBIE B YHHBEPCATBHBIX
y4eOHBIX JEHCTBUAX, @ IMEHHO: I03HABATEIbHBIE YHUBEPCAIbHBIC YUeOHbIC EHCTBUS, KOMMYHHKATHBHBIC
yHHUBEpCalIbHbIE Y4eOHbIC ACWCTBUS, PEryISTHUBHBIE YHUBEpCAIbHbIC yueOHbIE NEHCTBUS, COBMECTHAs
NESITENIbHOCTbD.
Ilo3HaBaTebHbIE YHHBePCAIbHbIE YUeOHbIE el CTBHUS:
1) 6a3oBble JIOrHYecKHeE AeiiCTBUS:
-BBIABIIAT U XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKK MATEeMAaTUYECKUX OOBEKTOB, TOHATHUH,
OTHOIICHUN MEXIY MOHATUSAMU; (DOPMYIHPOBATH ONPEICICHHSI MOHSATHI; YCTaHABIMBATH CYIIECTBEHHBIM
MpHU3HAK KJIacCU(pUKAIMU, OCHOBAHUS /Jisl 000OIICHHS U CPaBHEHHS, KPUTEPUH ITPOBOJUMOTO aHAIN3A;
-BOCIPUHUMATDH, (OPMYJIMPOBATh U MPEOOPA3OBBIBATH CY)KICHHS: YTBEPAUTEIbHBIE M OTPHUIIATEIbHEIC,
€IMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIC,
-BBISBIIATh MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M TIPOTHUBOpEYHUs B (akTax, JIaHHBIX,
HAONMIOJIEHUSAX W YTBEPXKIGHUSX; TpeiaraTb KPUTEPUU [UIsl BBISIBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;
-JleJaTh BBIBOJBI C HCIIONB30BAHHEM 3aKOHOB JIOTHKHU, JACIYKTHBHBIX M MHIYKTHBHBIX YMO3aKIIOUCHH,
YMO3aKIFOUEHUH 110 aHAJIOTUU;
-IIPOBOJIUTH CAMOCTOSITENILHO JI0Ka3aTeNbCTBA MATEMATUUECKUX YTBEPKIECHUH (TPSMbIE U OT MPOTHUBHOTO),
BBICTPAaWBaTh ApPTyYMEHTAIMIO, MPHBOIUTH IMPHUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBCHHBIE
CYXXJCHHS U BBIBOJIBI;
-BBIOMpATH CIIOCOO pelieHus: yuyeOHOM 3ajauM (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIIECHHUS, BHIOMpPATH
HaunboJee MOAXOAINN C yYETOM CAMOCTOSITEIIbHO BBIJICIEHHBIX KPUTEPHUEB);
2) 6a3oBbIe HCCI€eA0BaTEIbCKHE IeliCTBHS:
-HCTIOIb30BaTh BOIPOCHI KAaK HCCIEAOBATENbCKUN HHCTPYMEHT MO3HaHUS, (HOPMYIHpPOBaTH BOIPOCHI,
(buKcupyoIre MPoTUBOpEUne, MpodeMy, YCTaHABIMBATh MCKOMOE W JIaHHO€, (OpPMHUPOBATH THUIOTE3Y,
apryMEHTHPOBAaTh CBOIO MO3MIINIO, MHEHUE;
-IPOBOJIUTh  CAMOCTOSITENIbHO CIUIAHUPOBAHHBIA OKCHEPHUMEHT, MHCCIEI0BaHUE IO YCTAaHOBJICHUIO
0CcOOEHHOCTEM MaTeMaTHYecKoro OOBEeKTa, SIBIEHHs, IPOLECCa, BBIIBICHUIO 3aBHUCUMOCTEH MEXIy
00BEKTaMH, SIBIICHUSIMH, TIPOIIECCAMH;
-CaMOCTOSITENbHO (POpPMYyTUpPOBaTH 00OOIIEHUSI U BBIBOJBI MO PE3yJIbTaTaM MPOBEIEHHOIO HAOJIOJCHHUS,
UCCIIETOBaHMs, OLIEHUBATh IOCTOBEPHOCTh MOJYYEHHBIX PE3y/IbTaTOB, BBIBOJOB U 00001IEHU;
-IIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKXKE BBIIBUTATh MPEANOI0KEHUS O €r0 Pa3BUTHH B
HOBBIX YCIIOBHSIX;
3) paGora ¢ nngopmanmeii:
-BBISABIIATH JCPUITUTHI WH(POPMAIUH, JAHHBIX, HEOOXOJMMBIX JUISI OTBETAa HA BONPOC W JIJIS PEIICHHS
3a/1a4u;
-BBIOMpaTh WHGPOPMANWIO W3 HMCTOYHUKOB PA3JIMYHBIX THIIOB, aHAIM3UPOBATh, CHUCTEMATH3UPOBATH M
MHTEPIPETUPOBATH HHPOPMAIIHIO Pa3IMIHBIX BUIOB U JOPM MPEACTABICHUS;
-CTPYKTYpPHPOBaTh HHPOPMAIIHUIO, PEACTABIATH €€ B pa3IuYHbIX (opMax, HWILTIOCTPUPOBATh IPaQUUECKU;
-OlIEHUBATh HA/IKHOCTh HH(OPMAIIUU TI0 CAMOCTOSTENILHO CPOPMYTUPOBAHHBIM KPUTEPHSIM.
KoMMyHMKaTHBHBIE YHHUBEpPCAJIbHbIE yYeOHbIe TeiiCTBHS:
1) o0menue:



-BOCIIPUHUMATHh U (OPMYIHPOBATH CYKICHUS B COOTBETCTBHM C YCIOBUSMHU M LEISIMH OOIIEHUS; SICHO,
TOYHO, TPAMOTHO BbIpa)kaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 110
XO0Jly pelIeHus 3a/1aui, KOMMEHTHPOBATh MOTYYEHHBIN pe3yabTaT;

-B X07ie 00CYK/ICHHU 33/1aBaTh BOIIPOCHI 110 CYHIECTBY 00CYkK/1aeMOil TeMbl, IPOOJIEMBbI, pelaeMoil 3a1auu,
BBICKA3bIBaTh HJICH, HALICJICHHBIE HA IOUCK PEIICHHUS; COMOCTABIATh CBOM CYXXJCHHUS C CYXKICHUSIMHU
IPYTUX YYaCTHUKOB Juasiora, oOHapy»XKMBaTh pa3jMuMe€ U CXOJCTBO MO3MUIMI; B KOPPEKTHOH ¢dopme
(GhopMyIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHUS;

-IPEACTaBIATh PE3yJbTaThl PELICHUs 3a7aud, SKCIEPUMEHTa, MCCIEI0BaHUs, MPOEKTa; CaMOCTOSITENHLHO
BEIOMpATH OopMAT BBICTYIUICHUS C YIETOM 3a/1a4 IIPE3CHTAINN U OCOOCHHOCTEH ayTUTOPHUH.
PeryasiTuBHble YHUBepPcaJbHble yUeOHbIE 1eliCTBHS:

1) camoopranuszaums:

-COCTaBJIATh IIJIaH, AJITOPUTM pEUIeHHs 3a/Jayd, BBHIOMpATh CIOCO0 pEUICHHS C YYeTOM HMEIOLIUXCS
PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C
y4eToOM HOBOH MH(pOpMaIny;

2) CAaMOKOHTPOJIb:

-BJIaJITh HAaBBIKAMHM TIO3HABaTENIbHOM pedrekcuu Kak OCO3HAaHHS COBEpPIIAEMBIX JCHCTBHA U
MBICJIUTEIIHBIX TPOIIECCOB, HMX PE3yJbTAaTOB; BIAACTh CIOCO0AMH CaMONPOBEPKH, CAMOKOHTPOJIS
mpolecca v pe3ysibTaTa pelieHusi MaTeMaTH4eCKON 3a1auH;

-IPEJIBUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh NPH PEIICHUU 3aJa4l, BHOCUTh KOPPEKTHUBHI B
NeSITeIbHOCTh Ha OCHOBE HOBBIX OOCTOSATEIBCTB, JAHHBIX, HAWJCHHBIX OIIMOOK, BHISBICHHBIX TPYIHOCTEH;
-OLICHMBATh COOTBETCTBUE pe3yJibTaTa IEJIM M YCIOBHUSIM, OOBSICHATh MPUYUHBI JOCTHKCHHUS WU
HEJOCTHKECHUSI PE3yNIbTATOB JIEATEIbHOCTH, HAXOIUTh OLIMOKY, 1aBaTh OIICHKY IPHOOPETEHHOMY OTIBITY.
CoBMecTHas1 1eSITeJILHOCTD:

-IIOHUMaTh M HCMOJb30BaTh MPEUMYIIECTBA KOMAHIHON M HMHIWBUIYaJbHOW pabOThl MPH PpEHICHUU
Y4eOHBIX 3aJa4, MPUHUMATH II€Jh COBMECTHOU NEATEIhHOCTH, TUIAHUPOBATH OPTraHU3aIMI0 COBMECTHOMN
paboThl, pacmpenenaTh BHABI pPadOT, OTOBapHUBAThCS, OOCYXAaTh MPOIECC U Pe3ynbTaT paboThl,
000011aTh MHEHHUS HECKOJIBKUX JIIONEM;

-y4acTBOBATh B TPYIMIOBBIX (hopMax paboThl (00CYkIeHHS, 0OMEH MHEHHH, "MO3TOBBIE IITYPMBI" U HHBIE),
BBITIOJIHSITH CBOIO YacTh PabOThl W KOOPAMHUPOBATH CBOM JEHCTBUSI C APYTUMHU UYJICHAMU KOMAaHJBI,
OLICHHMBATh KA4eCTBO CBOETO BKJIa/a B OOIIMIA MPOIYKT MO KPUTEPHSIM, CPOPMYITUPOBAHHBIM YIaCTHUKAMHU
B3aMMO/ICHCTBUSI.

IIpeamerHbie pe3yabTaThI

10-ii knace

OnepupoBaTh MOHATUSAMH: TOUKA, IPsAMasi, MJIOCKOCTb.

[TpuMeHSATh aKCHOMBI CTEPEOMETPHH U CIIEICTBUS M3 HUX MPH PEIICHHH T€OMETPHUECKUX 3a/1ad.
OnepupoBaTh NOHATUSAMHU: NAPATUIETBHOCTD U MEPIEHIUKYISIPHOCTD MPSAMBIX U IIOCKOCTEH.
KnaccuduimpoBars B3anMHOE PacHONIOKEHHUE TPSMBIX M IUIOCKOCTEH B MPOCTPAHCTBE.

OmnepupoBaTh MOHATUSAMH: JBYTPAHHBIM yroj, TpaHW ABYTPAHHOTO Yyria, peOpo ABYIPaHHOTO YIJa;
JIMHEMHBIN yroy IBYTPAHHOTO yTiia; rpajycHasl Mepa IByTPaHHOIO yrija.

OnepupoBaTh MOHATUSMHU: MHOTOTPAHHMK, BBIMYKJIBI M HEBBIMYKJIBIH MHOTOTPAaHHUK, 3JIEMEHTHI
MHOTOTpaHHHKA, TPAaBUIbHBII MHOTOTPaHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJIbI MHOTOI'PaHHHUKOB (MMpaMua; MpU3Ma, NpsMOYTOJIbHBIN Mapajuleienumnes,
Ky0).

KnaccupunupoBaTb MHOTOTpaHHUKH, BBIOMpas OCHOBaHUS JJs  KJIacCU(pHUKAIMKU  (BBINYKJIbIE U
HEBBINTYKJIBIE MHOTOTPAHHWKHW; TPAaBHJIbHBIE MHOTOTPAaHHWKH; TIPSIMbIE W HAKJIOHHBIC MPHU3MBI,
napasiesIeune b).

OmnepupoBaTh MOHATUSIMHE: CEKYIIAs INIOCKOCTh, CEUEHNE MHOTOTPaHHUKOB.

OOBACHATH MPUHIUIBI TOCTPOCHUS CEYCHUM, UCTIONB3YsI METOI CIIE/IOB.

CTpouTh Ce4YeHHsT MHOTOTPAaHHHUKOB METOJIOM CJIEIOB, BBINIOJHSATH (BBIHOCHBIE) IJIOCKHE YEPTEKU W3
PHUCYHKOB ITPOCTBIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemarp 3amaun Ha HaXOXKJI€HUE T€OMETPUUYECKHUX BEJIMYMH MO 0oOpasliaM WM ajJropuTMaM, MPUMEHSS
M3BECTHBIC aHAJTUTUYECKHE METOMABI MPU PEIICHUH CTAaHAAPTHBIX MAaTEeMaTHYECKUX 3a/1a4 Ha BBIYMCIICHHUE
paccTosHUM MEXIy IBYMS TOYKaMH, OT TOYKH JO MPSIMOW, OT TOYKH JO IUIOCKOCTH, MEXAY
CKPELIMBAIOIIUMHUCS MTPSIMBIMH.



Pemate 3amaun Ha HaXOXXJICHHME T€OMETPUYECKHUX BEJIWYHMH MO 00pa3liaM WM alropuTMaM, NMPUMEHss
M3BECTHBIC AHAINTHYECKHE METO/BI TPH PEUICHUH CTaHIAPTHBIX MAaTEMAaTHYECKUX 3a7ad HA BBHIYMCIICHHE
YIJI0B MEXAY CKPEIIMBAIOIMIMMUCS MPSIMBIMH, MEXAY NPSIMOH M IUIOCKOCTBIO, MEXIY IUIOCKOCTSIMH,
JBYTPAHHBIX YTJIOB.

Bbruucnate 00beMbl M IUIOINAAM MOBEPXHOCTEH MHOTOTPAaHHHUKOB (MIpH3Ma, MUpaMHIa) C MPUMEHEHHEM
(GopMys; BBIYHMCIATH COOTHOUIGHUS MEXKIy IUIOIIAASMU IOBEPXHOCTEH, o0O0beMaMH IMOJOOHBIX
MHOTOTPaHHHUKOB.

OmnepupoBaTh NOHATHAMH: CHMMETPHS B IPOCTPAHCTBE; IIEHTP, OCh U INIOCKOCTh CHMMETPHUH; LIEHTP, OCh
IUIOCKOCTh CHMMETPUU (UTYPHI.

W3Brnekath, mpeoOpa3oBeIBaTh M HHTEPIPETHPOBATh HHHOPMALIUIO O IIPOCTPAHCTBEHHBIX T€OMETPUIECKUX
¢burypax, npeAcTaBICHHYIO Ha YepTekax 1 PUCYHKaX.

[TpumensaTs reomerpudeckue (akThl A PEHICHUS CTEPEOMETPUYECKHX 3ajad, MpPEeAIoararomix
HECKOJIbKO II1aroB PEIICHHs, €CII YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (opMme.

[TpumeHATh mpocCTeiIe NpPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKAIIHOHHBIE CHCTEMBI HpPHU
PELICHUH CTEPEOMETPUIECKUX 3a/1ad.

[TpuBOAUTE IPUMEPHI MaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B IIPUPOJIE U )KU3HU, PACIIO3HABATH NPOSIBIICHNE
3aKOHOB I€OMETPUHU B HCKYCCTBE.

[lpuMeHATh TONy4YCHHBIC 3HAHHWS HA NPAKTHKE: aHATU3UPOBATH pPEalbHbIE CHUTYyallMd M INPHUMEHSATH
W3yYEHHBIC TOHATHA B TIPOILECCE IOWCKA PEUICHHS MaTeMaTHYeCKH CQOPMYIMPOBAHHOW MPOOIEMBI,
MOJICTIMPOBaTh peallbHbIE CUTYallUd Ha S3bIKE T'€OMETPUH, MCCIIE0BATh IOCTPOCHHBIE MOJENU C
WCTIOJIH30BAHUEM T€OMETPHUYECKUX MOHIATUN U TEOpEM, anmapara anreOpbl; pemarb MpaKTHYeCKue 3a1aq,
CBSI3aHHBIC C HAXOXK/IEHHEM I€OMETPHYECKUX BEITHYHH.

11-ii knace

OnepupoBaTh NOHATUAME: HWIMHAPUIECKAsK TIOBEPXHOCTh, 00pa3yoNIfe MIMHAPHIECKON TOBEPXHOCTH;
LWINHAP; KOHUYECKass IOBEPXHOCTb, 0Opa3yrolue KOHMYECKOW IOBEPXHOCTH, KOHYC; cdepuyeckas
MTOBEPXHOCTb.

Pacnio3HaBath Tena BpameHus (LMIMHAP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI OMYUYEHUS TEJ BPALLEHUS.

KnaccugunupoBars B3auMHOE pacnookeHne ceprl U MITOCKOCTH.

OnepupoBaTh MOHATHSMH: IIAPOBOM CETMEHT, OCHOBaHHME CErMEHTa, BbICOTA CETMEHTA; IIApOBOM CJIOH,
OCHOBAHUE IIAPOBOT0 CJIOS, BBICOTA IAPOBOTO CJIOSI; IIAPOBOM CEKTOP.

Bbruncnsate 00beMbl U IJIOLIAAM TOBEPXHOCTEH Tesl BpalLICHHs, TEOMETPUUYECKUX TeJl C HMPUMEHEHUEM
bopmy.

OnepupoBaTh MOHATUSIMH: MHOTOIDAaHHUK, BIMCaHHBIA B cdepy M OmucaHHbIA okojio cdepbl; chepa,
BIIMCAHHAsl B MHOTOTPaHHUK WJIU TEJIO BPALCHMUS.

BbruncnsTe COOTHOLIEHHSI MEXKAY TUIOIIAIIMU TOBEPXHOCTEN U 00beMaMHy MOTI00HBIX TE.

N300paxkaTh u3ydaemble GUTYphl OT PYKU U C TPUMEHEHHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.
BbInONHATE (BBIHOCHBIE) MJIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UIyp: BUJ CBEPXY, COOKY,
CHM3Y; CTPOUTB CEUYEHHUS TEN BPAIICHHUS.

W3Bnekarb, HHTEPIPETUPOBATH U IPEOOPA30BLIBATh HH(OPMALIHMIO O MPOCTPAHCTBEHHBIX T€OMETPUUECKUX
¢burypax, IpeACTaBICHHYIO Ha YepTexax U PUCYHKaX.

OnepupoBatrh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE OEHCTBUS CIOXKEHHSI BEKTOPOB, BBIUMTAHUS BEKTOPOB M YMHOXEHMsI BEKTOpa Ha YHUCIIO,
OOBSACHATH, KAKUMHU CBOMCTBAMU OHH 00J1aJJatoT.

[IpumensTH IpaBUIIO NapajuIeIenUNea.

OnepupoBaTh NOHATHUAMU: I€KAPTOBBI KOOPAWHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJb BEKTOPA, PaBEHCTBO
BEKTOPOB, KOOPAMHATHI BEKTOPA, YIrold MEXAY BEKTOpaMH, CKaJsIpHOE IPOU3BEACHHUE BEKTOPOB,
KOJUIMHEApHbIE U KOMITJIAHAPHbIE BEKTOPBHI.

Haxomute cymMMy BEKTOPOB M IPOM3BEIEHHE BEKTOpA HA UMCIO, YTOJ MEXIY BEKTOpaMH, CKaJspHOE
MIPOM3BE/ICHNE, PACKIIAAbIBATh BEKTOP IO IBYM HEKOJUTMHEAPHBIM BEKTOPAM.

3azaBath IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPJUHAT.

[IpumensaTs reomerpudeckue (GakThl I8 PELIEHUS CTEPEOMETPUYECKUX 3a/ad, MpPEerosararoiux
HECKOJIbKO II1aroB PEIICHHs, €CIIM YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (opMme.

Pemiate npocreiimne reoMeTpudeckye 3aaui Ha IPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO/Ia.



Pemarp 3amaum Ha J0Ka3aTENbCTBO MAaTEMaTHYECKMX OTHOLIEHMH W HAaXOXKIEHHE TI'€OMETPHUYECKHUX
BEIMYMH 110 00pasnaM WIM alropuTMaMm, NPUMEHss H3BECTHBIE METOJbl IPU PELIEHUH CTaHIAPTHBIX
MaTeMaTHYECKUX 3ajau.

[IpuMeHATh NpOCTEHIIME NPOTrpaMMHBIE CPEACTBA M DJIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI IIPU
PELIECHUH CTEPEOMETPUYECKUX 3a/1a4.

ITpuBOIUTE IPUMEPBHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJEC U KU3HHU, PACIIO3HABATH IIPOSIBICHUE
3aKOHOB I'€OMETPHH B UCKYCCTBE.

[IpuMeHATh NOJydeHHBIE 3HAHUS Ha IPAKTUKE: AHAIM3UPOBATh pEAIbHBIE CHUTyallUM U IPUMEHATH
M3yYCHHBIC TOHATHA B TPOILECCE IMOMCKA PELICHHS MaTeMaTHYeCKH CQOPMYIMPOBAHHOW MPOOIEMBI,
MOJIEJIMPOBaTh pEAJIbHBIE CUTyallud HA S3bIKE TIE€OMETPHM, HCCIENOBATh IIOCTPOCHHBIE MOJEIU C
HCTOJIb30BAHUEM T€OMETPUUYECKUX MOHATUN U TEOpEM, amrapara ajareOpsl; pemarh NpakKTUYeCKHe 3a/1a4H,
CBSI3aHHBIE C HAXOXKACHUEM I'€OMETPUUECKUX BEJINYHUH.

Coneprxkanune y4eOHOro Kypca
10-ii knace

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TIOHATHUS cTepeoMeTpuu. Touka, ImpsiMas, IUIOCKOCTb, IMpocTpaHcTBO. IloHsTne 00
aKCHOMAaTHYECKOM IIOCTPOEHUH CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPHUHU U CIIEICTBUSA U3 HUX.

B3anMHOe  pacnosiokeHuME€ OpsMBIX B IIPOCTPAHCTBE:  IEPECEKAIOIIMECS, NapajUIeNIbHBIE U
CKpeluuBaromuecss npsMsle. [lapamnenbHOCTh NPSAMBIX M IUIOCKOCTEW B IIPOCTPAHCTBE: INMapajlieiIbHBIC
IIPSIMBIE B IIPOCTPAHCTBE; MAPAJUIEIIBHOCTD TPEX MPSIMBIX; NAapPAIIEIbHOCTD MPSAMOM U IJIOCKOCTH. YTUIBI C
COHAITPAaBJICHHBIMU CTOPOHAMU; yrojl MEXIy NpsSMBIMU B IpocTpaHcTBe. IlapamienpsHOCTh MIOCKOCTEN:
IapaJuleIbHbIE IIJIOCKOCTH; CBOWCTBA NapaJIeNbHBIX IUIOCKOCTeH. [Ipocreiimmne mnpocTpaHCTBEHHBIE
(burypsl Ha IJIOCKOCTH: TETpa’Ip, KyO, mapajuiesaenure]]; IOCTPOSHUE CEUEHUH.

[lepneHMKyYIAPHOCTh NPSAMOM M INIOCKOCTH: IEPIEHIUKYJSPHBIE IHPSMBIE B IPOCTPAHCTBE, IPSIMbIC
NapajuleJIbHbIE U NEPIEHIUKYISAPHBIE K IUIOCKOCTH, NIPU3HAK MEPIIEHIUKYIIAPHOCTH IIPSIMOM U ILNIOCKOCTH,
TeopemMa O MpsSIMOM NEPIEHIUKYJIIPHOM IIIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: Yol MEXAYy HNpsIMOM U
IIJIOCKOCTBIO; JBYIPAHHBIA YIOJ, JIMHEWHBIM Yroja ABYIrpaHHOro yria. IlepneHauxkynsap U HaKJIOHHBIE:
paccTosiHue OT TOYKHM JO IJIOCKOCTH, PACCTOSIHME OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIMsI (UTYypbl Ha
IIJIOCKOCTh. IlepneHauKyIsApHOCTh IUIOCKOCTEW: IPU3HAK IEPHEHIUKYISPHOCTH JBYX IUIOCKOCTEH.
Teopema o Tpex nepreHIuKysIpax.

MHororpaHHUKH

[lonsiTHE MHOTOrpaHHMKA, OCHOBHBIE DJJEMEHTbl MHOIOTPaHHUKA, BBINYKJIBIE M  HEBBIIYKIIbIE
MHOTOTPaHHMKH; pa3BEpTKa MHOTOrpaHHuka. IIpusma: N-yroiapHas npusma; TpaHd U OCHOBAHUS MPU3MBI;
npsiMasi M HakJIOHHAs Mpu3Mbl; OOKOBas M TIOJHAs TMOBEpPXHOCTh MpusMbl. [lapannenenunen,
IIPSAMOYTOJIBHBIN ITapajuIeIeuIIe] U ero cBorucTaa. [Iupamuna: N-yronapHas nupaMujia, TpaHd U OCHOBaHUE
NUpaMu/Jibl; OOKOBasl U MOJIHAsI MOBEPXHOCTh MUPAMUIbl; IPABUIIbHAS M yCEUEHHAs MUpaMuaa. JJIEMEHThI
IIpU3MBbI U IupamMubl. [IpaBuibHbBIE MHOTOTPAaHHUKY: TIOHATHE TPABUIIBHOTO MHOTOTPaHHUKA; MPaBHIIbHAS
npu3Ma W IpaBWIbHAs NMUpaMUAa; MpaBUJIbHAs TPEyrojibHas MUpamMHuAa U MPaBUIBHBIA TETpasAp; KyoO.
IIpencraBieHyre o0 MpaBUIBHBIX MHOTOTPAaHHHUKAX: OKTa’Jp, AOAECKa’aAp U Hkocadap. CeueHus Npu3Mbl U
MAPaMU/JIBI.

CuMMeTpusi B INPOCTPAHCTBE: CHUMMETPHUS OTHOCHTEIBHO TOUYKHM, HPSIMOW, IUIOCKOCTH. OJIEMEHTHI
CUMMETPHUH B NTpaMUJaX, MapajuieIenuIe ax, NpaBUIbHbBIX MHOTOTPAaHHUKAX.

Beruucrienue 31eMeHTOB MHOTOTPAaHHUKOB: pedpa, auaroHanu, yriel. [Tnomans O0KoBOH MOBEPXHOCTH U
MIOJIHOM MOBEPXHOCTH MPSIMON MPHU3MBI, IJIOLIA/1b OCHOBAHUM, TeopemMa 0 OOKOBOM MOBEPXHOCTU MPSIMOMN
npu3msbl. [lomans 60KOBOM MOBEPXHOCTH U MOBEPXHOCTU MPABUIIBHOM MUPaMUAbI, TEOpEMa O IJIOLIAIU
yceueHHOM nupamuabl. [lonstue 06 oobeme. O6beM MUPaMHIbL, TPU3MBL.

ITonoGHbIe Tena B mpocTpaHcTBe. COOTHOLICHHUS MEXTy IIIOIIAIMH TOBEPXHOCTEH, 00beMaMu MOA00HBIX
TeNl.

11-i1 kace

Tena Bpamenus



[Munuuapuyeckass MOBEPXHOCTh, OOpa3yloOIUe IMIMHIPUYECKOW MOBEPXHOCTH, OCh IMIMHIPUYECKON
noBepxHocTU. L{uanHap: ocHOBaHus U OOKOBasi MOBEPXHOCTh, 00Opa3yiolas U OCh; IUIOH[aAb OOKOBOM U
IIOJIHOY ITOBEPXHOCTH.

Konunyeckass moBepxHOCTb, 00pasyroliye KOHMYECKOH IMOBEPXHOCTH, OCh W BEpIIMHA KOHMYECKOM
noBepxHOocTH. KOHyC: OCHOBaHWME M BepIIMHA, OOpa3ymoolnas M OCh, IUIONIaJAb OOKOBOH U IOJHOM
MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yrolire U BbICOTa; OCHOBAHUS M OOKOBasi IOBEPXHOCTh.

Cdepa u map: ueHTp, paauyc, AMaMeTp; MIIONIaIb MOBEPXHOCTH chepbl. B3aumuoe pacnonoxenue chepbl
U TUIOCKOCTH; KacaTeabHas MIOCKOCTh K cepe; IIommaas chepsl.

N300pakeHue Tes BpallleHUs Ha MJIOCKOCTH. Pa3BepTka umHApa U KOHYyca.

KoMOuHamu Tten BpaleHUS U MHOTOTPaHHMKOB. MHOTOTpaHHUK, ONHMCAHHBIN OkojJio cdepsl; cdepa,
BITMCaHHAsl B MHOTOTPaHHUK, WM TEJIO BPALICHHUS.

[Tonsstue 06 oObeme. OcHOBHBIE CBOHCTBa 00BEeMOB Tell. Teopema 00 oOBeME MNPSAMOYTOIHLHOTO
napajuiesienunesia u ciueacTBus u3 Hee. O0beM nuianHapa, konyca. O0beM mapa u miomazab chepsl.
[Tono6uble Tena B mpocTpancTBe. COOTHOMICHUS MEXAY TUIOMIAIIMU TOBEPXHOCTEH, 00beMaMy MOJ0OHBIX
TeJL.

Ceuenus muMHIpa (MapauIeTbHO U NEPIEHANKYISIPHO OCH), CEYeHHs KOHYca (TlapaieIbHOe OCHOBAHUIO
Y TIPOXO/ISITIIEE Yepe3 BEPIINHY), CEUCHUS Iapa.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

Bekrop Ha 1mutockoctd U B mpocTpaHcTBe. ClloKeHHE W BBIYMTAHHE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha
grcio. Pa3noxeHue BekTopa o TpeM HeKOMIUTaHapHBIM BekTopam. [IpaBuio mapannenenumnena. Pemenue
3aj]a4, CBSI3aHHBIX C IPUMEHEHHUEM TPaBWII JEHCTBUI ¢ BeKTOpaMu. [IpsiMoyronbHas cucreMa KOOpIuHaT B
npoctpanctBe. Koopaunatel Bektopa. Ilpocteifmue 3agaun B KoopauHaTaX. YTOJI MEXIY BEKTOPaMHU.
CkansipHoe TpPOW3BEICHHWE BEKTOPOB. BbIUMCIIEHWE YITIOB MEXIYy TMPSMBIMH M IUIOCKOCTSMHU.
KoopannaTHO-BEKTOPHBIM METO/ MPH PEIICHUH T€OMETPUUYECKUX 3a/1a4.

TemaTnuyeckoe NJIAHUPOBAHKE
Temaruueckoe muaHupoBaHue no reomerpun g 10—11-x KjaccoB cOCTaBIIEHO C ydyeToM pabodeit
IporpaMMbl BOCIHMTaHUs. BHeceHbl TeMbl, OOeCHeUYMBAIOIIUME pEeATU3alUI0 IEeJeBbIX MPHOPUTETOB
Bocrniutanus ooyuaromuxcss COO depe3 uzyueHue yueOHOro Kypca.

B BocnuTaHuM 0O0ydaromMXCs FOHOIIECKOTO BO3pacTa TaKUM IPUOPUTETOM SIBISETCS CO3/IaHUE
OJIarOTMPUSITHBIX YCIOBUM [T TPUOOPETEHUsT OOYYarOUIUMHUCA OIbITa OCYIIECTBICHHUS COIMAIBHO
3HAYMMBIX Jie]1. Bbijenenre JaHHOro MpUOPUTETA CBS3aHO C MOTPEOHOCTHIO 0OYUAIOIIMXCS B )KU3HEHHOM
CaMOOIIPE/ICIICHUH, B BHIOOpPE MAbHEHINEro >KU3HEHHOTO IYTH, KOTOPBIH OTKPBIBAE€TCS Tepea HUMH Ha
IIOpOre CaMOCTOATENbHOM B3pocioi xku3HU. Ha ypokax reomerpun oOyyaromuecss MOTyT IpHOOpecTH:
-OIIBIT CaMOCTOSATCIBHOI'O HpI/IO6peTCHI/I$[ HOBBIX 3HaHI/II\/'I, MMPOBCACHUA HAYYHBIX HCCHGI{OB&HI/Iﬁ, OIIBIT
MIPOEKTHOM J1€ATENIbHOCTH;

-OIIBIT CaMOITIO3HaHUuA n caMoOaHaJln3a, OIIBIT COoIIMaJIbHO IMpUEMIIEMOTO CaMOBBIPAXKCHUA n
caMmopeaTn3alnu.

10-# knace

No | HaumenoBanue KonuuecTBo yacos DNEeKTpOHHBIE (udpoBbIe)

/Il | pa3zienos U TeM | Beero |[Kontponbhbie | [IpakTryeckue | 00pa3oBaTeIbHbBIE PECYPCHI
IIPOrpaMMBbl paboThI paboThI

1 Brenenme B 10 https://m.edso0.ru/C503R7VIP
CTEPEOMETPHIO
[IpssMble 1 TUIOCKOCTH B

2 | MpocTpancTse. 12 1 https://m.edso0.ru/\WT7NSO14T
[TapannensHOCTH
IPSIMBIX M IIJIOCKOCTEN

3 Hep MEHIMRYIAPHOCTS 12 https://m.edsoo.ru/V611APUCD
MPSIMBIX U MJIOCKOCTEN

4 YIIBL MEXKLY TPAMBIMH 10 1 https://m.edsoo.ru/R3BMETBTQ
Y TJIOCKOCTSIMU

5 | MHororpanHuku 11 1 https://m.edsoo.ru/XPW9USFB2

6 | O0bembl 9 1 https://m.edso0.ru/010FX2SJB



https://m.edsoo.ru/C5O3R7VIP
https://m.edsoo.ru/WT7NSO14T
https://m.edsoo.ru/V6I1APUCD
https://m.edsoo.ru/R38METBTQ
https://m.edsoo.ru/XPW9U5FB2
https://m.edsoo.ru/010FX2SJB

MHOT'OI'paHHUKOB

IToBTOpEHME:

CEUCHHUS,

7 4 1 https://m.edsoo.ru/L1IAAMHO3D
pPacCcTOSIHUS U YTIIbI
o0Imiee KOJMYECTBO YacOB IO 68 5 0
porpaMme
11-ii knace
No | HaumeHnoBanue KonmuecTBo yacoB DIJIEKTPOHHBIE (dpoBbIe)
n/n | pazgenoB  u  TeM | Beero | Kontpombnbie | IIpakTryeckue | 00pa3oBaTeIbHbBIE PECYPCHI
MIPOTrPaMMBI paboTHI paboThI
1 | Tena Bpamenus 12 https://m.edsoo.ru/HYOWQL5KQ
2 | OObemsl TeN 5 1 https://m.edsoo.ru/BOORVIYC9
Bekrtopsl u
3 | xoopAMHATHI B 10 1 https://m.eds00.ru/ANCLAGOMF
MIPOCTPAHCTBE
IToBTOpEHME,
4 060bmenme, 7 1 https://m.edsoo.ru/DORV3P725
cUCTEeMaTH3aIus
3HAHUU
o011ee KOJIMYECTBO YacOB 10 34 3 0
IporpaMme

IIpoBepsiemble TpeOoBaHus K pedyjbraTaM ocBoeHusi OOII u 3j1eMeHTBI coaepraHus

10-i kiaace

IIposepsiembie TpeOoBaHus K pesyabraram ocsoenus OOII

Ko . .
I (I:Be AEMOTO IIpoBepsiemble mNpeaMeTHbIe pe3y/bTAaThl OCBOCHHSI OCHOBHONH 00pa3oBaTe/IbHOI
poBep NPorpamMMbl CpeiHero oo1ero o6pa3oBaHus
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBath NOHATUSAMU: TOUKA, MPsAMasi, INIOCKOCTb
79 [TpuMeHSITh aKCHOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX MPH PEIICHUH TEOMETPUICCKUAX
' 3aj1a4
73 OnepupoBaTh TOHATHSAMH: MAPALICIBHOCTh W MEPHEHAUKYISIPHOCTh MPSIMBIX |
' IIJIOCKOCTEN
7.4 KnaccuuupoBats B3aMMHOE PacHoOI0kKEeHHUE MPSMBIX U IUIOCKOCTEH B TPOCTPAHCTBE
OnepupoBaTh MOHSATHSAMH: JBYTPAaHHBIM yrojl, TpaHU JBYI'paHHOro yria, peodpo
7.5 JBYIPAHHOTO YIJIa, JIMHEHHBIM yrosl ABYIpaHHOTO yIJia, TpagycHas Mepa JBYTPaHHOTO
yria
76 OmnepupoBaTh TMOHSATHSIMU: MHOTOTPAHHUK, BBITYKJIBIH W HEBBITYKJIBIH MHOTOTPaHHWK,
' 3JIEMEHTHI MHOTOTPAHHUKA, TPABUJILHBIA MHOTOTPAHHUK
77 Pacrnio3HaBaTh OCHOBHBIC BHJIBI MHOTOTPAaHHHWKOB (TMIHpamMuja, MpHU3Ma, MPSIMOYTOIbHBINA
' napasienenumnes, Kyo)
KnaccupunupoBaTb MHOTOrpaHHMKH, BBIOMpas OCHOBaHMA s KiaccU(UKALUU
7.8 (BBIIYKJIBIE U HEBBITYKJIbIE MHOTOTPAaHHUKH, IPAaBUJIbHBIE MHOIOIPaHHUKH, MPSIMBIE U
HAKJIOHHBIE PU3MBI, TTapaJlIeTICTTUIIC b )
7.9 OmnepupoBaTh NOHATUSAMHU: CEKYILAs INIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB



https://m.edsoo.ru/L1AAMHO3D
https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/B9ORV9YC9
https://m.edsoo.ru/4NCL4GOMF
https://m.edsoo.ru/DORV3P725

7.10

OOBICHATD MPUHIUIIBI TIOCTPOCHUS CEUCHUI MHOT'OI'PAaHHUKOB, UCITOJIB3Y MCTO/ CJIICI0B

7.11

CTpouTh cedeHuss MHOTOIPaHHUKOB METOJIOM CJIE€JOB, BBINOIHATH (BBIHOCHBIE) IIOCKHE
YEePTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD: BUJ CBEPXY, COOKY, CHU3Y

7.12

Pemate 3amaunm Ha HaXOXIEHHWE TEOMETPHYECKHMX BEIMYMH 110 oOpaslaM WIH
aNropuT™MaM, MPUMEHSSI U3BECTHBIE AHAIMTUYECKUE METO/IbI IIPU PEIICHUHU CTaHAAPTHBIX
MaTeMaTUYECKUX 3a/1a4 HAa BRIYMCIICHUE PACCTOSIHUI MEXy IByMSI TOYKaMH, OT TOUKH JI0
MPSAMOM, OT TOYKH JI0 TFIOCKOCTH, MEKTY CKPEILMBAKIIUMHUCS TPAMBIMU

7.13

Pemrats 3ala4yid Ha Hax0XICHHUC TI'COMCTPUYCCKUX BCIWYHUH 110 06pa3uaM Ui
AJIroputMam, NpuMEHAA U3BECTHBIC aHAJITMTUYCCKHUE METOAbI IIPHU PECIICHHUU CTaHAAPTHBIX
MAaTEMAaTUUCCKUX 3aJa4 Ha BBIYMUCICHUC YTJIOB MCKAY CKPCIIHMBAOINIMMUCA IIPAMBIMHU,
MCKIOY HpHMOﬁ " INIOCKOCTBIO, MEXY INIOCKOCTAMU, IBYI'PAaHHBIX YIJIOB

7.14

Bbrauciiate 00beMbl U TUIOIMIAAN TTOBEPXHOCTEH MHOTOIPAaHHHUKOB (IIPH3Ma, MUPAMUJA) C
npuMeHeHreM (OpMyJl, BBIYUCIATH COOTHOLICHHS] MEXAY IUIOIIAASMH MOBEPXHOCTEH,
00beMaMu MO0OHBIX MHOTOI'PaHHUKOB

7.15

OHepI/IpOBaTL IOHATHUAMU: CUMMCTPHA B HNPOCTPAHCTBE, LCHTP, OCb MW IIJIOCKOCTbH
CUMMCTPHUHU, HCHTP, OCh U IINIOCKOCTb CHUMMCTPUHU (1)I/Il"ypbl

7.16

W3Bnekarb, npeoOpa3oBbIBaTh U UHTEPIPETUPOBATH HHPOPMAIIUIO O IPOCTPAHCTBEHHBIX
reoMeTpruecKux (hurypax, mpeacTaBlIeHHYIO Ha YepTeKax U PUCYHKAX

7.17

[TpumensTh Teomerpuyeckre (aKThl I PEUICHUS CTEPEOMETPUYECKHX — 3ajad,
MIPEIITOJIATAIONIMX HECKOJIBKO IMAroB PEHICHHS, €CIIM YCIOBHS NMPUMCHCHHS 3aJaHbl B
SIBHOU (popme

7.18

[IpuMeHATH mpocTEHIIMe MPOrpaMMHBIE CPEACTBA M DJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PEIICHUHU CTEPEOMETPUUECKUX 3a1a4

7.19

HpI/IBOI[I/ITB MMPUMCPBI MATEMATUYCCKUX 3aKOHOM€pHOCTeI>'I B TIpUpOAC W IKHU3HH,
pacrio3HaBaThb MPOSABJICHUEC 3aKOHOB r€COMCTPHUU B UCKYCCTBE

7.20

HpI/IMeHHTL MOJIYYCHHBIC 3HAHUA Ha HPAKTUKC. aHAJIMU3UPOBATH PCAJIBHBIC CUTYyallUUM U
MNPUMCHATh M3YYCHHLBIC TIOHATHUA B IMPOLHECCE TIMOUCKAa PCIICHHUA MAaTEMAaTUYCCKH
C(l)OpMy.TII/IpOBaHHOI\/'I HpO6J'IeMBI, MOJCIIMPOBATH PCAJIBHBIC CHUTyallUM Ha  A3BIKC
reoMeTprun, HUCCICAOBATHL IMOCTPOCHHLIC MOACIN C HCIIOJB30BAHUEM TCOMETPUUCCKHUX
MOHATHU U TCOpEM, alIiapara aJ'IFC6pBI, peuiaTb NPAKTHYCCKUEC 3aJdadu, CBA3AHHBIC C
HaXOXJACHUEM I'COMCTPHUICCKUX BCINYNH

HpOBepﬂeMble JIEMEHTBI COACPKAHUA

Kon

IIpoBepsieMblii 3JIEMEHT COAePKAHUS

7

I'eomerpus

7.1

OcHOBHbIE TOHSTHUSI cTepeoMeTpuu. Touka, MpsiMasi, IUIOCKOCTb, MpocTpaHcTBO. [loHsTHE 00
AKCHOMAaTUYECKOM ITIOCTPOCHUH CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX

7.2

B3anmHoe pacnosiokeHue TpsAMBIX B NPOCTPAHCTBE: INEPECEKAIOLIMECs, MapaJuleiIbHbIE U
cKpenBaromuecss npsMsele. llapamnenbHOCTh MNpsAMBIX M IJIOCKOCTEM B MPOCTPAHCTBE:
MapajuiedbHbIE IPSAMBIE B IMIPOCTPAHCTBE, MAPAJLIEIBHOCTh TPEX MPSAMBIX, TAPALUICIIBHOCTh IPSIMOKN
M TJIOCKOCTH. YTIHEHI C COHaIlpaBJICHHBIMU CTOPOHAMM, YI'OJI MEXKAY MNPAMBIMHU B IMPOCTPAHCTBC.
[TapannenpHOCTh NIIOCKOCTEN: MapajuIebHbIE IUIOCKOCTH, CBOMCTBA MapajulIeNIbHBIX IIOCKOCTEH.
[Ipocreiiimme mnpocTpaHCTBEHHBIE (GUIYpbl Ha IUIOCKOCTHU: TETpajap, KyO, Hapaiesenumne],
MOCTPOEHUE CEUYECHUI

7.3

[lepnieHIUKYISIPHOCTh MPSMOM M IIOCKOCTU: MEPHEHAUKYISPHbIE TpsSMble B MPOCTPAHCTBE,
NOpsAMBIC TApPAJUJICIBHBIC W IMCPICHAUKYIAPHBIC K IIJIOCKOCTHU, IMPU3HAK MNCPICHAUKYIAPHOCTU
NPAMON M TUIOCKOCTH, TeOpeEMa O MPSAMOM MEPNEHAUKYISIPHON MIOCKOCTH. YTJbl B IPOCTPAHCTBE:




yroa MeXAy MpsSIMOM U IUIOCKOCTBIO, ABYTPaHHBIM yroJ, JIMHEMHBIM YroJl ABYTPaHHOTO YIJIA.
[lepnieHUKYISAp U HAKJIOHHBIE: PACCTOSHUE OT TOYKM JO IIJIOCKOCTH, PACCTOSHHME OT INPSMOM JI0
IUIOCKOCTH, NPOEKIHs (QUIypbl Ha IUIOCKOCTb. llepneHIuKyaspHOCTh IUIOCKOCTEH: INpHU3HAK
NIEPIEHIUKYISIPHOCTH ABYX IIIOCKOCTER. Teopema o Tpex neprneHuKymnspax

7.4

[lonsiTue MHOTOTpaHHUKA, OCHOBHBIE 3JEMEHThI MHOTOTPAHHUKA, BBIMYKJbIE M HEBBIMYKIIbIC
MHOTOTPaHHHUKH, pa3BepTka MHororpaHHuka. llpusma: N-yromnbHas mpusma, TpaHH U OCHOBaHUS
NpU3MbI, TpsiMasi W HAKJIOHHAs TpPHU3MBI, OOKOBas W TMOJHAS [OBEPXHOCTH MPHU3MBIL
[Tapannenenunen, NpsSMOYTOJIbHBIN Mapaijienenumnes U ero cpoictBa. [lupamupaa: N-yrojpHas
NUpaMya, TPaHW M OCHOBAHWE MHUPAMUIBI, OOKOBas M TOJNHAs TOBEPXHOCTh MUPAMUJIBI,
MpaBWIbHAg M YyCEYCHHAss NHpaMuja. OJIEMEHThl npu3Mbl U nupamuabl. [IpaBuibHbIE
MHOTOTPaHHUKU: TIOHSTHE MPaBUILHOIO MHOTOTpaHHUKA, MpaBWIbHAs MpU3Ma M IpaBUJIbHAs
nMpaMuia, IpaBUibHAs TPEYroibHas MUpaMua U MpaBUIbHBIA TeTpasap, KyO. IIpeacrasnenue o
IIPaBWIbHBIX MHOIOTPaHHHUKAX: OKTa’Ap, JoJAeKadap MU ukocadapyrue CeueHuss NpusMbl U
MIAPAMHU/IbI

7.5

CI/IMMeTpI/ISI B IIPOCTPAHCTBE: CUMMETPUSA OTHOCUTCIIbHO TOYKH, Hp?[MOfI, IUIOCKOCTH. DJIEMCHTBI
CUMMCTPHUHU B ITUPpaMUIax, MapajlyICICIIUIICaAaX, IIPaBAJIbHBIX MHOI'OI'PaHHUKAX

7.6

Bobruncnenue 5I€MEHTOB MHOTOTPAaHHUKOB: peOpa, auaroHanu, yriuel. [lmomans O0KOBOI
MOBEPXHOCTU U TOJIHOM MOBEPXHOCTH MPSMON MPU3MBI, IJIOMIA b OCHOBAHHH, TeopemMa 0 OOKOBOM
MOBEPXHOCTU MpsiMOW mpu3Mbl. [Lmomans GOKOBOIl MOBEPXHOCTH M TMOBEPXHOCTH MPABHIBLHOM
MUPaMHJIBI, TeOpeMa O IUIONIaJAN yceueHHOW mupamubl. [lonsaTtue o6 o6veme. OObeM MUpaMUIbI,
MIPU3MBI

7.7

[TomoOubIe Tema B mpocTpaHcTBe. COOTHONICHHS MEXIY IUIOMAIASMH MOBEpXHOCTEH, 0OBeMamMu
MOIOOHBIX Tell

11-i kaace

IIpoBepsiemble TpeOOBaHus K pesyabraram ocsoenns OOII

Ko . .

I (I:Be AEMOTO IIpoBepsiemble mNpeaMeTHbIe pe3y/bTAaThl OCBOCHHSI OCHOBHON 00pa3oBaTe/IbHOI
poBep NPorpamMMbl CpeiHero oo1ero o6pa3oBaHus

pe3yJabTara

6 I'eomerpus

OmnepupoBatb TIOHSTHSIMH: WIAHAPUYECKast MTOBEPXHOCTb, oOpazyromiue
6.1 LHWINHAPUYECKON TOBEPXHOCTH, IMIMHJIpP, KOHUYECKas IOBEPXHOCTb, OOpasyrolue
KOHMYECKOW TOBEPXHOCTH, KOHYC, cpeprueckasi ToBEpXHOCTh

6.2 Pacnio3naBats Tena BpameHus (MUIUHIP, KOHYC, cdepa U map)

6.3 OOBACHATH CIOCOOBI MOTyYEeHHUS TeJl BPALLleHUs

6.4 KnaccuguupoBaTs B3aUMHOE PacHoIOkeHHe Chephl U TIOCKOCTH

6.5 OmnepupoBaTh MOHATHUSMH: IIAPOBOIM CErMEHT, OCHOBAaHHME CETMEHTa, BBHICOTA CErMEHTa,
' I1apOBOIi CJI0H, OCHOBAaHHUE LIAPOBOI'0 CII0S, BBICOTA IIIAPOBOTO CJI0s, IIAPOBON CEKTOP

6.6 Bbruucnate 06beMBbl U IJIONIAN TTOBEPXHOCTEH Te BpalLeHUs, TEOMETPUUYECKUX Tell C
' npuMeHeHueM Gopmyin

6.7 OnepupoBaTh NOHATHUSAMHM: MHOTOIPAaHHMK, BIHCAHHBIA B chepy M OMHCAHHBIA OKOJIO
' cdepsl, chepa, BMcaHHAs] B MHOTOTPAHHHK WM TEJIO0 BPAIICHUS

6.8 BbIUNCIIATE COOTHOIIEHUST MEXIy IUIOLIAJIMU MOBEPXHOCTEH M 00BEMaMHU IMOJIOOHBIX
' TeN

6.9 N300paxxaTh u3ydaemble (UIYpbl OT PYKH M C NPUMEHEHHUEM IPOCTBIX UYEPTEkHBIX
' MHCTPYMEHTOB




BbInonHATE (BBIHOCHBIE) MJIOCKKE YEPTEXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUA

6.10
CBepXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TeJl BPAILICHUS
6.11 W3BnekaTh, MHTEPIPETHPOBATH M MPEOOPa30BHIBATh HH(POPMAIIMIO O MPOCTPAHCTBEHHBIX
' reoMeTpHUeCcKuX (PUrypax, mpeacTaBICHHYIO Ha YepTeKaxX U pUCYHKaX
[TpumensTs rTeomerpuyeckue (aKThl s PEUICHUs CTEPEOMETPUYECKHX — 3ajad,
6.12 IIPEIIOIAraloliuX HECKOJIbKO IAroB PEIeHUs, €CIU YCIOBHUS NPUMEHEHUs 3a/laHbl B
ABHOH popme
6.13 OnepupoBarh MOHATHEM: BEKTOP B IPOCTPAHCTBE
6.14 BbInonHATE neicTBUS CI0XKEHUS BEKTOPOB, BEIYUTAHUS BEKTOPOB U YMHOKEHHs BEKTOpa
' Ha YUCII0, O0BSICHATH, KAKUMH CBOMCTBaMHU OHHU 00J1a/1al0T
6.15 [IpuMeHATH MpaBWIIO NapAIICIICIIUIIENA IIPU CII0KEHUN BEKTOPOB
OnepupoBaTh HNOHATHAMM: JEKApTOBBI KOOPAMHATBHI B IPOCTPAHCTBE, BEKTOP, MOIYIb
6.16 BEKTOpA, PAaBEHCTBO BEKTOPOB, KOOPIAMHATHI BEKTOPA, YOI MEKAY BEKTOPAMHU, CKAJIIPHOE
IIPOU3BEICHNE BEKTOPOB, KOJUIMHEAPHbIE M KOMIUIaHAPHBIE BEKTOPHI
6.17 HaxoauTh cymMMy BEKTOPOB U IIPOM3BEIEHUE BEKTOPA HA YKHCIIO, YOI MEKY BEKTOpaMH,
' CKaJIIPHOE TIPOU3BEICHHUE, PACKIIAIBIBATH BEKTOP 10 IBYM HEKOJIMHEAPHBIM BEKTOPaM
6.18 3ajaBaTh INIOCKOCTh YPABHEHUEM B JIEKApTOBOM CUCTEME KOOPAUHAT
6.19 Pemiate npocreiiiiye reoMeTpuuecKUe 3a1a4l Ha IPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
' MeToJa
Pemate 3amauM Ha J0Ka3aTeJbCTBO MAaTeMaTHUECKUX OTHOLICHMH M HaXOXKACHUE
6.20 TE€OMETPHUECKUX BEJTMYMH M0 00pa3laM WK alropuT™MaM, IPUMEHsSI H3BECTHBIE METOIbI
IIPU PELICHUU CTaHIAPTHBIX MAaTEeMaTUUECKUX 3a]1a4d
6.21 [TpuMeHnsaTH MpoOCTEiIe MpOorpaMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
' CHCTEMBI TIPY PEIICHUU CTEPEOMETPHUECKUX 33124
6.22 [IpuBoauTH mNpHMEpPHl MaTEeMAaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOAE M SKU3HH,
' pacrio3HaBaTh MPOSBICHNE 3aKOHOB T€OMETPHUHU B ICKYCCTBE
[TpuMeHsTh TONyYeHHBIE 3HAHHUS HA TPAKTHKE: aHAJM3UPOBATh PEajbHBIC CUTYallud H
IOPUMEHATh W3YYEHHBbIE TMOHATHS B IMpolecce IOUCKAa pEeIIeHUs MaTeMaTUYeCKH
6.23 chopMyTUpPOBAaHHOW TPOOJIEMBI, MOJETUPOBATh pEATbHBIE CHUTYallMM Ha S3bIKE

TEOMETPUHU, HUCCIEI0BATh IIOCTPOEHHBIE MOJECIH C MCIOJIb30BAHUEM TIE€OMETPHUUECKHUX
MOHATUM W TeopeM, ammapara aiareOpbl, pemarb NMpakTUYECKUEe 3a7aud, CBSI3aHHBIE C
HAaxO0KJIEHUEM I€OMETPUUYECKUX BEJIMYUH

ITpoBepsiemble 3JIeMEHThI COIEP/KAHUSA

Kon IIpoBepsieMblii 3JIEMEHT COePIKAHUS
6 I'eomeTpus
[Hunuuapuyeckass  MOBEPXHOCTb,  00pasylollue  HWIMHAPUYECKOM  MOBEPXHOCTH,  OCh
6.1 UWIMHIpUYECKOoN nmoBepXxHOocTH. L{unuHap: ocHoBaHMs U OOKOBas MOBEPXHOCTb, OOpasyromas 1
0Cb, IJIOIIA/ (b OOKOBON U MOJHON TTOBEPXHOCTH
Konunyeckas noBepXxHOCTh, 00pa3yrole KOHMUECKON TOBEPXHOCTH, OCh U BEpLINHA KOHUYECKOH
6.2 noBepxHocTu. KoHyc: ocHOBaHUWe U BepIlMHa, 00pa3yromas 1 och, IJIOLIa b OOKOBOM U MOJHOM
MIOBEPXHOCTHU. Y CEYEHHBIN KOHYC: 00pa3yIolye U BbICOTa, OCHOBAHUS M OOKOBasi IOBEPXHOCTh
6.3 Chepa m map: wmeHTp, paauyc, JIuUaMmerp, IUIOIMAAb IOBEpXHOCTH cdepsl. Bzaumuoe

pacriosioskeHue chepbl U IIOCKOCTH, KacaTellbHas MIIOCKOCTh K chepe, miomanb chepsl




6.4

N300paskeHue Tes BpallleHUs Ha MII0CKOCTH. Pa3zBepTka HuIMHApa 1 KOHyca

KoMOuHnauu Ten BpamieHHs ¥ MHOTOTPAaHHUKOB. MHOTOrpaHHUK, OMHCAHHBIA OKOJIO cdepsbl,

6.5
cdepa, BiMcaHHAs B MHOTOI'PAaHHUK, WIIX TEJIO BPALLICHUS
[Tonstue 06 o6veme. OcHOBHBIE CBOMCTBA 00BeMOB Tell. TeopeMa 00 00beMe MPSIMOYTOJIBHOTO
6.6 napajenenunena u ciaeacTsus u3 Hee. OO0beM IuIMHApa, KoHyca. O0beM mIapa M IJIOMIATh
chepsl
6.7 [TomoGHBIe Tenma B npocTpaHcTBe. COOTHOMICHUST MEXKAY ILIOMIAIIMU TIOBEPXHOCTEH, 00beMaMu
' MOAOOHBIX TE
6.8 Cevenust muauHIpa (MapauieIbHO M TEPICHIUKYISPHO OCH), CEYCHHUsI KOHyca (TapajuieabHOe
' OCHOBAHHIO U MPOXOJAIIEE Yepe3 BEPIINHY), CEUCHUs Iapa
Bekrop Ha mimockoct W B mpocTpaHcTBe. CIIOKEHHE M BBIUMTAHHE BEKTOPOB. YMHOXKEHUE
6.9 BEKTOpa Ha 4YKcio. Pa3jokeHue BEKTOpa IO TPeM HEKOMIUIaHapHBIM BekTopam. [IpaBuio
napaenenunena. Pemenue 3aia4, CBA3aHHBIX C IPUMEHEHHEM TPABUII JCWCTBUI C BEKTOPaAMH
[IpsiMmoyronbHas cucTeMa KOOpAMHAT B mpocTpaHcTBe. KoopamHatel BekTopa. [lpocreiimme
6.10 3aJaud B KOOpAMHATaX. YTON MeXAy BekTopamu. CKalsipHOE IPOW3BEICHHE BEKTOPOB.

Brruucnenue YIJIIOB MCKAY NPAMBIMU U IJIIOCKOCTAMU. KOOpI[I/IHaTHO'BeKTOPHHﬁ MCTOJ IIpH
peIICHUU I'COMCTPUYCCKUX 3a1a4

IIposepsiembie Ha EI'D no maTemaTuke TpeGoBaHus K pe3yabraTtam ocsoenns OOII COO
Js npoBenenust EI'D nmo maremaTuke UCIONB3yeTCs iepedeHb (KoAu(pUKaTOp) IPpOBEpIEMbIX TPeOOBaHUM
k pesynbraTam ocBoeHust OOII COO u nepedeHp 3IEMEHTOB COAECPKAHUS.

Ilepeuens (koaupukaTop) NpoBepsieMbIX TPebGoBaHui K pe3yabTaTtam ocsoenus OOII COO

Kon

NpoBepPsieMoOro
TpeOoBaHUs

IIpoBepsiemble TpeGOBaHHSI K NpeIMEeTHBIM pe3yJabTaTaM OCBOECHHMS OCHOBHOI
0o0pa3oBaTeIbHOI MPOrpaMMBbl CpeHEro 001ero 06pa3oBaHus

Bnagenne MeTonamMum  10Ka3aTenbCTB, aJIrOPUTMaMU  pPELICHMWS  3aJad; YMEHHUE
¢bopMynupoBaTh W ONEPUPOBATH MOHATUSAMHU: OIpeIeJeHHe, akcuoma, Teopema,
CIIE/ICTBUE, CBOWCTBO, IPHU3HAK, JI0OKAa3aTEIbCTBO, PAaBHOCWIbHBIE (OPMYIHPOBKH;
MIPUMEHSTh UX; YMEHHE (OpMYIUpPOBaTh OOpaTHOE U MPOTHUBOIIOJIOKHOE YTBEPKACHUE,
IIPUBOJIUTL TPUMEPHI M KOHTPIPUMEPHI, HCIOJIB30BaTh METOJA MaTEMaTHYECKON
WHIYKIMH; TPOBOJUTH JOKA3aTEJbHBIE PACCY)KJIEHUS NMPH PELISHUH 3a]ad, OLEHUBATh
JIOTUYECKYI0  IPaBWIBHOCTb  PACCyXXACHHMH; yMEHHME OIEpUPOBATH  IOHATHUAMHU:
MHO>KECTBO, IIOJIMHOKECTBO, OIEpaly HaJ MHOXXECTBAaMHU; YMEHHE HCIOJb30BaTh
TEOPETUKO-MHOKECTBEHHBIN anmapar Il ONUCaHUs PeajbHbIX IPOLECCOB M SIBICHUN U
P peUIeHUH 3aja4d, B TOM YHCIIe U3 IPYruX Y4eOHbIX MPEAMETOB; YMEHHE ONEPHUpPOBATh
MOHATUSAMMU: Tpad, CBA3HBIN rpad, AepeBo, UK, Tpad Ha MIOCKOCTH; YMEHUE 33/1aBaTh U
OIHCHIBATh Tpadbl pa3IMUHBIMU CIIOCOOAMHU; UCIIOIB30BaTh rpadbl IpU PEeLIEHUH 3a4a4

YMeHue onepupoBarh NOHATHAMH: HATypalIbHOE YHUCIIO, LIEJI0€ YUCIIO, CTENEHD C LENBIM
MOoKa3aresjeM, KOpeHb HaTypallbHOM CTENeHM, CTENEeHb C PAallMOHAIBHBIM ITOKa3aTeseM,
CTEINEeHb C JeHCTBUTENBHBIM IOKa3aTesIeM, Jiorapudm ducia, CHHYC, KOCUHYC U TaHT€HC
MIPOM3BOJBHOTO YHUCIIA, OCTAaTOK IO MOJYJIO, PAallMOHAIBHOE YHUCIO, MPPALMOHAIBHOE
YHUCJIO, MHOXXECTBAa HaTypalbHBIX, UENbIX, PAlMOHAIBHBIX, JCHCTBUTEIBHBIX YHCEI,
YMEHHE HCIOJIb30BaTh MPHU3HAKU JIETUMOCTH, HAaWMEHBUIMI O0Olui [enutens Hu
HauMeHblIee olIlee KpaTHoe, aropuT™M EBKIMIa MpH pelieHuH 3ajad; 3HaKOMCTBO C
pPa3IMYHBIMU MO3ULMOHHBIMA CHCTEMAMM CUUCJICHUS; YMEHUE BBINOJIHATH BBIYUCICHUE
3HaUeHUH ¥ mpeoOpa3oBaHMs BBIPAKEHUW CO CTEMEHSMH U Jiorapudmamu,
npeoOpa3oBaHus IPOOHO-pAIIIOHATIBHBIX BBIPAXKEHHI; yMEHHE ONIEpUPOBATH MOHATUSIMHU:
MOCTIeIOBATENbHOCTh, apu(MeTHdeckass Mporpeccusi, I'€OMETpHYECKas Mporpeccus,
OeckoHeYyHO  yObIBaroIlas  TeoMeTpuUyecKass  MporpeccHs;  yMeHHe  3aJaBaTh




MOCTIeIOBATEIbHOCTH, B TOM YHCJIE C IOMOIIBIO PEKYPPEHTHBIX (GOPMYI; yMEHHUE
OIIEpUPOBATh TOHATUSMU: KOMIUIEKCHOE YHCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCIIa,
MOJyJb U apryMeHT KOMIUJIEKCHOIO 4Hcia, (opMa 3alucud KOMIUIEKCHBIX YHCEN
(reoMeTpuyeckas, TpPUTOHOMETpUYECKass M aireOpanyeckas); yMeTb MPOH3BOJIUTH
apupMeTHyecKkue JEUCTBUS € KOMIUIEKCHBIMM 4YHCJIaMHU; [PUBOJUTH IPUMEPHI
HCIOJIb30BAaHUsl KOMIUIEKCHBIX YHMCEJ; ONEPUPOBaTh NMOHATUSAMM: MaTpuua 2x2 u 3x3,
OIIpeIeJINTENIb MAaTPULIbl, FEOMETPUUECKUIN CMBICIT OIIPEIeIINTEIs

YMeHue onepupoBaTh MOHATHUSIMU: pallMOHAIbHBIE, UPpPALlMOHAIbHBIEC, MOKa3aTeIIbHbIE,
CTCTICHHBIE, JIOTapU(MUICCKUE, TPUTOHOMETPUUYCCKUE YPAaBHECHUS M HEPAaBEHCTBA, UX
CUCTEMBI;  yYMEHHME  ONEpUpPOBaThb  MOHATHSAMHU:  TOXIECTBO,  TOXKJIECTBEHHOE
npeoOpa3oBaHue, YpaBHEHHE, HEPAaBEHCTBO, CHUCTEMa YypPaBHEHWH © HEPABEHCTB,
PaBHOCUJIBHOCTh YPaBHEHHU, HEPaBEHCTB U CHUCTEM; YMEHHUE pellaTh ypaBHEHUS,
HEPAaBEHCTBA M CHCTEMBI C MOMOIUBIO PA3JIMYHBIX IPUEMOB; pELIaTh YpPaBHEHUS,
HEPAaBEHCTBA W CHUCTEMBI C I[apaMETPOM; IPUMEHSATh YPaBHEHHUs, HEPABEHCTBA, MX
CUCTEMBI JJIs PEIICHUS MaTeMaTHYCeCKHX 3a/1a4 M 3a71a4 U3 Pa3InIHbIX 00JIACTEH HAYKU U
pEATBHOU KU3HU

YMeHne omnepupoBaTh MOHATUAMHU: (YHKIHS, YETHOCTh (DYHKIUH, MEPHOAUYHOCTD
(GyHKLIMH, OrPaHUYEHHOCTh (YHKLIMH, MOHOTOHHOCTb (DYHKIMH, SKCTpeMyM (yHKIUH,
HauOonplllee W HaWMEHbIIEe 3HAYCHUS (QYHKIMH HA MPOMEXKYTKE, HEIpephIBHAS
GyHKLHMSA, acCUMITOTHI Tpaduka (YHKLUUHU, TepBas U BTOpas NPOU3BOJHAS (PYHKLUH,
TEOMETPUUECKUI M (DU3MUYECKHII CMBICI MPOU3BOIHOM, MEPBOOOpa3Has, ONpEeACICHHBIHI
UHTErpaj; yMEHUE HaXOJUTh aCUMNTOThl rpaduka (QyHKIUM; yMEHHE BBIYMCIATDH
MIPOU3BOJIHBIC CYMMBI, NPOU3BEICHHS, YAaCTHOTO M KOMIIO3MIMU (YHKIUH, HAaXOAHUTh
ypaBHEHHME KacaTelbHOW K Tpapuky (QyHKIUM, yMEHHE HaxOJUThb IPOU3BOJIHBIC
AJIEMEHTAPHBIX (YHKIMH; yMEHHE HCIOIb30BaTh MPOU3BOMHYIO Ui HCCIEIOBAHHS
GyHKUMH, HAXOAUTh HAaMOOJIbIINE U HAUMEHbIINE 3HaUeHUs! (QYHKIMN; CTPOUTh TpapuKu
MHOTI'OWIEHOB C HCIIOJIB30BAHMEM allapara MaTeMaTHYeCKOro aHalu3a; INPHUMEHSTh
MIPOU3BOJHYIO I HAXOXKJIEHUsA HAMIIy4dlIero PEIICHWs B NPUKIAJHBIX, B TOM 4HCIIE
COLIMAJIbHO-?)KOHOMHUYECKUX M (PU3MUECKUX 3a7auax; HAXOAWUTh IUIOMIAAU M OOBEMBI
¢buryp ¢ NoMoIIpI0 UHTErpaia; IPUBOAUThH NMPUMEPHl MATEMaTUYECKOI0 MOJICIUPOBAHUS
C MoMoILbI0 T hepeHaTbHBIX ypaBHEHUN

YMeHue onepupoBarh MOHATUAMU: rpa@uk QyHKIMH, oOpaTHas QyHKIMS, KOMIIO3ULUS
¢byHkuui, nuHeWHas (yHKIMS, KBaapaTHyHass (YHKIMS, palUoHaIbHAs (QyHKIMS,
CTeNeHHas (QYHKIMs, TPUTOHOMETpHueckue (pyHKIMH, oOpaTHbIE TPUTOHOMETPUUYECKHE
¢GbyHKIMHK, TOKa3aTenbHas M Jorapudmuyeckas (YHKUMH; YMEHUE CTPOMTH Tpaduku
M3Y4YEHHBIX (DYHKIUH, BBIIOJHATH MpeoOpa3oBaHusl rpaguKoB (YHKIHM, UCIOIB30BaTh
rpaduKy Ui U3YYEHHUS MPOIECCOB M 3aBUCUMOCTEH, NMpH pEIIeHUH 33had U3 JIpYrux
y4eOHBIX IPEIMETOB U 33Ja4 U3 peaslbHOM JKMU3HM; BbIpaXkaTh (GOpMyJaMU 3aBUCHMOCTH
MEXJy BEJIWYMHAMH; MCIOIb30BaTh CBOWCTBA W rpaduku (YHKUMHA JUIS peLIeHHS
yYpaBHEHMH, HEPAaBEHCTB M 3ajad C I[apamMeTpaMu; H300paxkaTb Ha KOOPJIMHATHOU
IJIOCKOCTH MHOXECTBA PEIICHNUN ypaBHEHUN, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 33J]aul Pa3HbIX TUIOB (B TOM YHUCIJIE€ Ha MPOLIEHTHI, JOJIU U
YacTH, Ha JBWKEHHE, pabOTy, CTOMMOCTh TOBapOB M YCIyT, HAJOTH, 3a7auyd U3 00JIaCTH
yIpaBiIeHUs JINYHBIMU U CEMEHHBIMU (DHHAHCAMU); COCTABIIATh BbIPAXKEHUS, YPaBHEHUS,
HEPABEHCTBA M MX CHUCTEMBI 10 YCJIOBMIO 3a7auyd, UCCIENOBATh MOJIYYEHHOE PELIEHUE U
OLIEHUBATH MPaBAOINOA00HOCTh PE3YIbTATOB; YMEHUE MOJEINPOBATh pealbHbIe CUTYalluU
Ha S13bIKE€ MAaTEeMAaTUKU; COCTABIATh BBIPAKEHUS, yPAaBHEHUS, HEPABEHCTBA U UX CHUCTEMBI
II0 YCJOBHUIO 33Ja4yM, UCCIEN0BaTh MOCTPOEHHBIE MOJEIM C MCIOJIb30BAaHMEM almapara
anreOpbl, HHTEPIPETUPOBATh MOTYYEHHBIH pe3yIbTaT

YMeHue onepupoBaTh MOHATUSAMU: CpelHee apudmMeTHueckoe, MeanaHa, HauOombIee 1
HauMEHbBIIEEe 3HAYCHHs, pa3Max, IUCIEPCHUs, CTAaHAAPTHOE OTKIOHEHHE YHCIOBOTO
Habopa; yMeHue WH3BJIEKaTh, HHTEPIPETHPOBATH HHPOPMALUIO, MPEACTABICHHYIO B
TabJMIax, Ha JUarpaMMax, rpaukax, OTpaXkarollyl0 CBONCTBA pealbHBIX IPOIECCOB H




SBJICHHI; MPEACTABIATh MH(OPMAIMIO ¢ MOMOILIBIO TaOJIHIl U JAWarpamm; HCCIEIO0BATh
CTaTUCTHYECKHE JaHHBIE, B TOM YHCJIE€ C HNPUMEHEHHEM TIpauyecKux MEeTOJI0B U
JIEKTPOHHBIX CPEACTB; TpapUUECKH UCCIEI0BaTh COBMECTHbBIE HAOIIOAEHUS € IIOMOULIBIO
JyarpaMM pacCEeUBaHMs U JIMHEWHOU perpeccuu

YMeHue omepupoBaTh IMOHATHUSMHU: CIyY4ailHBIH ONBIT M CIy4ailHOE COOBITHE,
BEPOSATHOCTb CIIy4alfHOI'O COOBITHS; YMEHHE BBIUYUCIATh BEPOATHOCTD C MCIIOJIb30BaHUEM
rpadM4ecKuX METOJIOB; MPUMEHSATh (POPMYIBI CIOKEHUS M YMHOKEHHUSI BEPOSITHOCTEH,
bopMyiny NOIHOH BepOATHOCTH, ¢Gopmyiny bepHymnn, komMOMHaTOpHbIE (AKTBHI U
(GbopMysbl; OLEHHBATH BEPOSTHOCTH pEabHBIX COOBITUH; yMEHHE OIEepUpPOBAThH
MOHATUAMM: ClIlydaliHas BEJIWYMHA, PAaClpEelclICHUE BEPOATHOCTEH, MaTeMaTH4eCKOe
OXKUJIaHUE, TUCIEPCHsl M CTaHAAPTHOE OTKIOHEHHE CIy4YalHON BENWYHMHBI, (DYHKIUH
pacnpefelleHuss M IUIOTHOCTH PAaBHOMEPHOIO, II0Ka3aTeJIbHOTO M HOPMAJIbHOIO
pacupeneeHnid; yMEHUE MCIOJb30BaTh CBOMCTBA W3YYEHHBIX pACIPENCICHUN I
peleHus 3a/1a4; 3HAKOMCTBO C MOHATHSIMHU: 3aKOH OOJIBIIMX YUCEII, METO/Ibl BHIOOPOUHBIX
UCCIIEIOBaHUM; YMEHUE NPUBOAUTH MPUMEPHI MPOSIBICHUS 3aKOHA OOJBIIMX YHMCET B
IPUPOJHBIX U OOLIECTBEHHBIX SIBICHUIX; YMEHUE ONEPUPOBATh MOHATHAMU: COUETAHUE,
[EpECTaHOBKA, YMCIIO COYETAHWIl, YUCIO IepecTaHOBOK; OuHoM HplOTOHA; ymeHue
IPUMEHATh KOMOMHATOpHbIE (DAaKThl M PaCCY)KICHMs JJIs pelIeHUs 3a/ay; OLIEHUBATh
BEPOATHOCTH  PEAJbHBIX  COOBITHI;  COCTaBISATH  BEPOSITHOCTHYIO  MOJEIb U
UHTEPIPETUPOBATH MOJIYYCHHBIN PE3ybTaT

YMeHue onepupoBarh MOHATUSAMU: TOYKA, MpsAMasi, IJIOCKOCTh, IPOCTPAHCTBO, OTPE3OK,
Jdyd, BEJIWYMHA YyIja, IUIOCKUM Yros, JABYTPaHHBIA Yroj, TPEXIPaHHBIM yroul,
CKPEILMBAIOIINECS NpsSMble, MAPAICIBHOCTh M INEPHEHAUKYISIPHOCTh MPSAMBIX U
IJIOCKOCTEH, Yrojl MEXAy HMPSIMBIMH, YIOJl MEXIY IPSIMOW M IUIOCKOCTBIO, YTOJI MEXKAY
IUIOCKOCTSIMH, PAcCTOSHME OT TOYKHM /IO IUIOCKOCTH, PAcCTOSTHUE MEXKIY MPSIMBIMU,
paccTosiHue MeEXAY IUIOCKOCTAMH; YMEHHE HCIIONIb30BaTh IIPU PELICHUH 3ajad
M3Yy4YEeHHbIE (DAKTBI M TEOpEMbl IUIAHMMETPHUM; YMEHHME OLIEHHBATh pa3Mepbl OOBEKTOB
OKPY’KAIOILIEr0 MUpPA; CTPOUTh MATEMAaTUYECKHUE MOJENIH C MOMOIIBI0 NE€OMETPHUUECKUX
MOHSATUM U BEJIWYMH, pelIaTh CBSI3aHHbIE C HUMH ITPaKTUYECKHUE 3a/1a4U
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YMeHue onepupoBaTh MOHATUSAMU: IUIOMIAb (UTYPBI, 00BEM (PUIYypbl, MHOIOIPaHHUK,
MPAaBUJIbHBIII MHOTOTPAaHHHUK, CEYEHHE MHOTOIpaHHHKA, KyO, Mapajulesenures], Ipu3ma,
nupamuza, Gurypa u rmoBEpXHOCTb BpallleHUs, WIMHIpP, KOHYC, IIap, cdepa, MIomaib
cdepsl, MIOMAAb MOBEPXHOCTH MHUPAMM[bI, IPU3MBI, KOHYCa, HMIUHIpA, 00BeM Kyoa,
MIPSIMOYTOJIBHOTO MapajulelICNIAIela, NUpaMubl, IPU3MBI, IWIMHApA, KOHyca, IIapa,
pa3BepTKa IIOBEPXHOCTH, CEYEHMs] KOHyca W IWIMHJIpPA, NapajuleJIbHbIE OCH WIH
OCHOBAHUIO, CEYEHHE 11apa, MIIOCKOCTh, Kacarouiasics chepsl, MIINHIPA, KOHYCa; YMEHUE
CTPOUTH CEUEHHE MHOTOTPaHHUKA, 300paxaTb MHOTOI'PAaHHUKH, (PUTYPBHI ¥ TOBEPXHOCTH
BpallEHUsl, UX CEUYEHUS, B TOM YHUCJIE C ITOMOIIBIO AJIEKTPOHHBIX CPEACTB; YMEHHUE
IPUMEHSATh CBOMCTBA TEOMETPUYECKHX (UTYp, CaMOCTOATENBbHO (POPMYIUPOBAThH
onpejeneHusl Mu3ydaemblx (UTyp, BbIIBUraTh TUIOTE3bl O CBOWCTBAX W TPHU3HAKAX
reoMeTpHuecKuX (uryp, oOOCHOBBIBATh WJIM ONPOBEPraTh HX; YMEHHE MPOBOJIUTH
KjIaccupukanuo QUryp 1O pa3iyHbIM [PHU3HAKaM, BBIIOJIHATH HEOOXOIMMbIE
JIOTIOJIHUTENbHBIE TIOCTPOEHUS
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YMeHue onepupoBaTh MOHATUSAMU: JBHKEHUE B MPOCTPAHCTBE, MAapallJIebHBIN epeHoc,
CUMMETpPHUSl Ha IUIOCKOCTM W B MPOCTPAHCTBE, MOBOPOT, MpeoOpazoBaHHE MM0100us,
mo100HbIe (PUTYpBI; YMEHHE paclio3HaBaTh PaBHbIE U MOJI0OHBIE (GUTYPHI, B TOM YHUCIIE B
IIPUPOJIE, UCKYCCTBE, APXMUTEKTYpPE; HCIOJIb30BATh TI'€OMETPUUECKHE OTHOUIEHMS IIpU
pelIeHnH 3a]1a4; HaXOJIUTh T€OMETPUYECKUE BEIMUUHBI (UIMHA, YroJ, oMb, 00beM)
IpU pelieHUH 3a/ad U3 JIPYTUX y4eOHBIX MPEAMETOB M M3 PealbHOM >KHU3HU; yMEHUE
BBIUUCIIATh TE€OMETPUYECKHE BEIMYMHBI (UIMHA, Yroj, IUIOmAgb, OOBEM, IUIOMIAMb
MOBEPXHOCTHU), HCIOJB3ysd H3Y4YEeHHBIE (HOPMYJbl U METOABI, B TOM YHUCIE: IUIOMIAIb
MOBEPXHOCTU MHUPAMUJBI, MPU3MbI, KOHYyCa, IWIMHApA, MJIOUAAL ceprl; 00beM Kyoa,
NIPSIMOYTOJIBHOTO Tapajuleenunesia, MupaMubl, MPU3Mbl, LWIMHIpPA, KOHYca, MIapa;
yMEHHE HAaXOJIUTh OTHOIIICHHE 0OHEMOB MOJOOHBIX QUTYDP




YMeHue omepupoBaTh IOHATHSAMHU: TMPSAMOYrojbHAas CHCTEMa KOOpJIMHAT, BEKTOP,
KOOP/AMHATHl TOYKH, KOOPAMHATHI BEKTOPA, CYMMa BEKTOPOB, IMPOU3BEICHUE BEKTOpa Ha
YHUCIIO0, Pa3JIoKEHHE BeKTopa I0 0a3ucy, CKAIsIpPHOE IPOU3BEIECHHUE, BEKTOPHOE
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IIPOU3BEICHUE, YOl MEXAY BEKTOpPaMH; YMEHHME MCIOJIb30BaTh BEKTOPHBIM U
KOOPAMHATHBII METOJ [UIf pEelIeHUs FeOMEeTPUYECKHX 3a/ad U 3ajad APYrux y4eOHbIX
IIpEAMETOB
YMeHue BbIOMpATh MOAXOSAIIMN METOA sl PELICHUs 3a/1aud; MOHMMaHUe 3HAYUMOCTH
13 MaTeMaTHKU B W3YYEHUH MPUPOIHBIX U OOIIECTBEHHBIX MPOLIECCOB M SIBICHUI; yMEHHE

pacro3HaBaTh MPOSIBICHHE 3aKOHOB MaTeMaTUKU B HCKYCCTBE, YMEHHUE IPUBOIUTH
MPUMEPHl MATEMATUUYECKUX OTKPHITUH POCCUHUCKON M1 MUPOBOM MaTEMAaTUYECKON HAyKH

Hepeqeﬂb 3JIEMECHTOB COJACPKaHUSA, IPOBEPACMBIX Ha EI'D nmo maTemaTuke

Koa | IIpoBepsiemMblii 3j1eMeHT cofepKaHUA

1 Yucna u BBIYUCICHUS

1.1 |HarypanbHsble u 1ensle uncia. [Ipu3Haku AeIMMOCTH LEIbIX YUCe

12 Pannonanphpie uucna. OOBIKHOBEHHBIE M JIECATUYHBIE JpOOM, IPOLIEHTHI, OECKOHEUHBIE
nepuondeckue Apoou

13 ApI/I(I)MeTI/ILIfCKI/Iﬁ KOpeHb HaTypaibHOH cTeneHu. JleHcTBUS C apuMETHUECKUMH KOPHSAMHU
HATYpaJIbHOH CTENICHH

1.4 | Crenens c uensiM nokasareneM. CTeneHb ¢ paluoHalIbHBIM MT0Ka3aTeneM. CBONCTBA CTENEHU

15 CuHyc, KOCUHYC U TaHT€HC YHMCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHI€HC YHUCIOBOTO
aprymMeHTa

1.6 |Jlorapudm uncna. JlecaTuuHble M HaTypajJbHbIE JTOTapU(MBI

17 JlelicTBuTenbHble  uyucina. ApudMmeTHyeckue ~Oonepanuud ¢ JIeHCTBUTENbHBIMH  YHCIAMH.
[TpuGnmxeHHbIe BEIYMCIICHUS, TPaBHJIa OKPYTIICHHSI, TPUKHU/IKA M OIICHKA PE3YJIbTaTa BEIYMCICHUH

1.8 |IIpeoGpa3oBaHue BbIpaKeHUH

1.9 |KommiekcHsle yucna

2 VYpaBHEHUSI U HEPABEHCTBA

2.1 |Llensie u 1poOHO-pAIIMOHAIEHBIC YPABHEHUS

2.2 |HppaumoHanbHble ypaBHEHUS

2.3 | TpuroHomeTpuieckue ypaBHEHUS

2.4 |Iloka3zaTenbHbBIE U JOTAPHUPMHUECKIE YPABHEHHS

2.5 |Llemsie u npoOHO-paIOHAEHBIC HEPABEHCTBA

2.6 |HppaunoHanbHbIe HEPABEHCTBA

2.7 |Iloka3zarenbHble U JOrapuPpMHUUECKIE HEPABEHCTBA

2.8 | TpuroHoMeTpHUYeCcKHe HEPaBEHCTBA

2.9 |Cucremsl 1 COBOKYITHOCTH YpaBHEHHI 1 HEPABEHCTB

2.10 | YpaBHeHMsI, HEPAaBEHCTBA U CHCTEMBI C ITapaMeTpaMu

2.11 | Marpwuia cucTeMbl JMHEHHBIX ypaBHEHHH. OnpenenuTenb MaTpUIbl

3 OyHK1MU U Tpaduku

3.1 | ®ynaknwms, cnocoos! 3aganus Gyuakmun. ['padux Gyakumnu. Bzanmuo oOpaTHbie pyHKIMU. YeTHBIC 1




HeueTHble pyHKIMH. [lepuoanyeckue GpyHKIUN

OGmactp ompeneneHuss W MHOXKeCTBO 3HaueHuWW ¢yHkuuu. Hymun ¢yaknun. [TpomexyTku

3.2 |3HakomocTosHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (PYHKIIMH. MaKCUMyMbl 1 MUHUMYMBbI (DyHKIIUH.
HauOosnbiiee n HauMeHblee 3HaYeHUE (PYHKLINU Ha IPOMEKYTKE

33 Crenennast (yHKIUS C HATYpaJbHBIM M IIENBIM MOKa3areneMm. Ee cBoiicTBa u rpaduk. ColicTBa U
rpaduK KOpHs N-Oi CTENEeHU

3.4 | Tpuronomerpudeckue GyHKIIUH, UX CBOMCTBA U TpaduKu

3.5 [Iloka3arenbHas u orapudpmMudeckas GyHKINU, X CBOHCTBA U TpaduKu

3.6 |Touxu pa3psiBa. AcUMNOTOTH rpadukoB pyHkumid. CBoMCTBA QYHKIINH, HENPEPHIBHBIX HA OTPE3KE

3.7 |IlocnenoBarenbHOCTH, CIIOCOOBI 334aHUS TIOCIIEOBATEILHOCTEN

3.8 | Apudmernueckas u reomeTpuuecKkas nporpeccuu. @opmyiia ClI0KHBIX POLEHTOB

4 Hauana maTemMaTiaeckoro aHaimsa

4.1 |IIpomsBoxnas ¢pynkuuu. [Ipon3BoaHbIE SIeMEHTAPHBIX (HYHKIIMNA

49 [IpuMeHeHHe NPOU3BOJHONM K MCCIEJOBAHUIO (YHKUUH HAa MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxxnenne HanOobIIero ¥ HAMMEHBIIETO 3HAYeHUs (DYHKIIMY Ha OTPE3Ke

4.3 |IlepBooOpa3nas. MuTerpain

5 MHoxecTBa 1 JOrMKa

5.1 [MHoxecTBo, onepauuu HaJ MHOKecTBaMu. Jlnarpammsl Ditsiepa - Benna

5.2 |Jloruka

6 BeposITHOCTh ¥ cTaTUCTHKA

6.1 |OmnwucarenbHas CTaTUCTHUKA

6.2 |BeposTHOCTB

6.3 |KomOunaropuka

7 I'eomerpus

7.1 | ®urypsl Ha MIOCKOCTU

7.2 |IIpsMble U MIIOCKOCTH B IPOCTPAHCTBE

7.3 | MHOTOrpaHHHUKH

7.4 |Tena u moBEpXHOCTHU BpallleHUs

7.5 |KoopauHaTbl 1 BEKTOPHI
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