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l'eomerpust siBnsgercss OOHUM M3 0a30BBIX KypCOB Ha YPOBHE CpPEIHEro OOIIero
00pa3oBaHus, TaKk KaKk 00ecreYnBaeT BO3MOKHOCTh H3yUECHHUs JUCIUIUIMH €CTECTBEHHO-HAYIHOM
HAMpaBICHHOCTH W MPEIMETOB T'YMaHHUTAapHOro MHKiIA. [10CKONBKY JIOrMYecKoe MBIIUICHUE,
dopmupyeMoe MpH HU3yYCHHMH OOY4YalOLMMMCA IOHATHUHHBIX OCHOB TI'€OMETPUH, NIpU
JI0Ka3aTeIbCTBE TEOPEM M IOCTPOEHUM LENOYKH JIOTUYECKUX YTBEPKICHMH NpU PpEIHICHUU
TeOMETPUYECKUX 33734, YMEHHE BBIABUIaTh M OINPOBEPraTh THUIIOTE3bl HEMOCPEACTBEHHO
UCTIOJB3YIOTCSl TIPU PELICHUHU 337a4 €CTECTBEHHO-HAYYHOTO IMKJIA, B YaCTHOCTH (PH3MUECKUX
3ajau.

HEJIU N3YYEHUS YYEBHOI'O KYPCA

Ilens ocBoeHus mporpammbl yueOHoro kypca «l'eomerpus» Ha yriayOl€HHOM ypOBHE —
pa3BUTHE HWHIUMBUAYAIBHBIX CHOCOOHOCTEH OOydaromuxcs NpU H3yYEHUH T€OMETPHUH, Kak
COCTaBIISAIIOLICH MpenIMeTHOM obnactu «Marematuka W MHPOpPMATHKa» dYepe3 oOecreyeHue
BO3MOXXHOCTH NPUOOPETEHUs] W MCIONB30BaHMUA Ooiyiee TIyOOKHMX T€OMETPUUYECKHX 3HAHUU H
JelcTBUH, crnenu(UYHBIX T€OMETPUH, U HEOOXOAMMBIX Ul YCHEIIHOIo MpOo(hecCHOHAIBHOTO
00pa30BaHus, CBA3aHHOIO C MCII0JIb30BAHMEM MaTEMaTHKHU.

[TpropuTeTHBIMU 3aa4aMH Kypca F€OMETPUH Ha YriyOlIEHHOM ypPOBHE, pacIIUPSIOLMMHU
U YCHWJIMBAIOUIMMHU Kypc 0a30BOTO YPOBHS, SIBJISIFOTCS: PaCUIMPEHHE MPEICTABICHHUS O TEOMETPHH
KaK 4aCTU MUPOBOH KyJIbTYpbI U
(dopMHpOBaHHE OCO3HAHMS B3aHMMOCBS3U T'€OMETPHH C OKPY)KAIOLUIMM MHPOM; (OPMHUpPOBAHHE
NPEJCTaBICHUS O MPOCTPAHCTBEHHBIX (UTypax Kak O BaXHEHIIMX MaTEeMaTHYECKUX MOJIEIX,
NO3BOJISIOIINX OMNKMCHIBATh W HW3ydaTb pa3Hble SBJICHUSA OKPYKAIOLUIETO MHUpPA, 3HAHHE
HNOHATUITHOT O anmnapara 1o pasaeiny
«CrepeomeTpus» yueOHOro Kypca reOMETpHH;

(GopMHpoBaHNE YMEHMs BIIaIeTh OCHOBHBIMH MOHATUSAMH O IIPOCTPAHCTBEHHBIX (PUTYypax U
UX OCHOBHBIMH CBOICTBaMH, 3HaHUE TeopeM, (HOpMynT M yMEHHE HMX NPUMEHATb, YMEHHS
JIOKa3bIBaTh TEOPEMBbI U HAXOAWTh HECTAHJAPTHBIE CIIOCOOBI pelIeHHs 3aaad; (popMupoBaHHUE
YMEHUS paclo3HaBaThb Ha 4YEpTEXkax, MOJENAX U B PEAlbHOM MHMPE MHOTOIPDAaHHUKH U Teja
BpAlLlICHUs, KOHCTPYUPOBaTb TIEOMETpUYECKHEe  Mojenu; (GOPMHPOBAHWE  IOHUMAaHMS
BO3MOXHOCTH aKCHOMAaTHYECKOIO IIOCTPOEHUS MaTeMaTH4ecKMX Teopul, (opMupoBaHue
NOHUMAaHMU POJM AaKCHUOMATUKU MpPHU MPOBEACHUU PpACCYXIEHUH; (popMupoBaHHe yMeHHUs
BJIAaJICTh METOJAMHU JI0KA3aTENIbCTB U AJITOPUTMOB PELICHHS, YMEHHS UX MPUMEHSTH, IPOBOJUTD
JIOKa3aTeIbHbIE PpACCY)KJIEHHs B XOJA€ pEUIEHHS CTepeOMETPUYECKMX 3a7ad U 3a4ad C
IIPaKTUYECKUM COJIepKaHUeM, (POPMHUPOBAHNE IIPEACTABIECHUS O HEOOXOAUMOCTH JJOKA3aTeIbCTB
npu OOOCHOBAaHMM MAaTEMAaTUYECKUX YTBEPKICHUM M POJIM AKCHOMAaTHKM B IPOBEICHHUH
JeYKTUBHBIX PACCYXJACHUH; pa3BUTUE M COBEPILICHCTBOBAHUE HHTEIJICKTYAJIbHBIX H
TBOPYECKUX CHOCOOHOCTEH 00ydaromuxcs, MO3HABATEIbHON aKTUBHOCTH, MCCIEIOBATEIbCKUX
YMEHUH, KPUTHUYHOCTH MBIIUICHUs, HHTEpeca K U3YyYCHHMIO TIE€OMETpHH; (POpMHUpPOBaHUE
(YHKLIMOHAJIBHON IPaMOTHOCTH, PEJIEBAaHTHOM I'€OMETPHM: YMEHHUS paclo3HaBaTh MPOSBICHUS
TreOMETPUYECKUX MOHATHHA, OOBEKTOB U 3aKOHOMEPHOCTEH B PEaIbHBIX KU3HEHHBIX CUTYalUIX U
IpU M3YYCHUU JIPYTUX Y4EOHBIX MPEIMETOB, MPOSBICHUS 3aBHCUMOCTEH M 3aKOHOMEpPHOCTEH,
MOJICIIUPOBAHMS PEaIbHBIX CUTYAIMi, UCCIEIOBAaHMs MMOCTPOSHHBIX MOJIENICH, WHTEPIIPETAIH
HOJy4EHHBIX Pe3yJbTaTOB.

OCHOBHBIMH COJIEpKATETBLHBIMH JIMHUSIMU ydeOHOTO Kypca «I'eomerpusi» B 10—11 kmaccax
apisitoTest: «lIpsMble W mIockocTH B IpocTpaHcTBe», «MHororpaHHukN», «Tena BpaieHus»,
«BeKTOpbI 1 KOOPAMHATHI B IIPOCTPAHCTBEY, «JBIIKEHUS B IPOCTPAHCTBEY.

CohopmynupoBannoe Bo ®PI'OC COO TtpeboBaHHE «yMETh ONEPUPOBATH MOHATHIMM,
pENIeBaHTHBIMH T€OMETPHH Ha yriyOonéHHOM ypoBHe oOyudeHus B 10—11 kimaccax, OTHOCHUTCS KO



BCEM COJepXKaTeNIbHbIM JIMHUSAM Y4eOHOro Kypca, a (OpMHUpOBAaHUE JIOTUYECKUX YMEHHH
pacmpenensercs HE TOJIbKO IO COJEpKaTeNbHBIM JIMHUSM, HO W IO TrojJaM OO0y4YeHHs.
Conepxxanne  00pa3oBaHUs, COOTBETCTBYIOIIEE MPEIMETHBIM  pe3yibTaTaM  OCBOCHHUS
@DenepanbHOil paboyeil MporpaMMbl, pacrpeae]EHHBIM 110 ToAaM 00ydeHUs, CTPYKTYpUPOBAHO
TakKuM 00pa3oM, YTOObI KO BCEM OCHOBHBIM, MNPHHIIMIIHAIBLHBIM BOIIPOCaM O0O0ydYaromuecs
oOpalaiiuch HEOJHOKPATHO. OTO TMO3BOJIAET OPraHMW30BaTh OBJAJIEHHE TE€OMETPUYECKHUMHU
MNOHATUSIMM M HAaBBIKAMU IIOCJIEJIOBATEILHO M MOCTYNATENIbHO, C COOJIIOJIEHUEM MpPHUHIIMIIA
PEEMCTBEHHOCTH, a HOBbIE€ 3HAaHHUS BKIIOYaTb B OONIYyI0 CHCTEMY TI'€OMETPHYECKUX
NpeCTaBICHUN O0ydJaroUINXCsl, pacupss U yriayosnss e€, oOpa3ys MpoyHble MHOXKECTBEHHBIE
CBSI3H.

[Tepexon k M3y4EHHUIO T€OMETPUH Ha YIIyOJIEHHOM YPOBHE MO3BOJISIET:

co3aath ycinoBus mia  guddepeHnmanuu  00ydeHHs, MOCTPOCHMS] WHIMBUIYaIbHBIX
00pa3oBaTeNbHBIX  NIPOrpaMM, OOeCreYuTh yrayonéHHOe U3YYeHHE TEOMETPUU  Kak
cocTaBisifole  yuebHoro mpenmera «MaTtemaTuka»; TMOATOTOBUTH  OOydaromuxcs K
IPOIOJDKCHUIO M3YYEHHUs MaTeMaTHKU ¢ y4€ToMm BbIOOpa Oynymieil mpodeccuu, obecrieunBas
IPEEMCTBEHHOCTh MEKIY OOIIUM U MPpo(hecCHOHAIBHBIM 00pa30BaHUEM.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IVIAHE

Ha wm3ydyenue ydyeOHOro kypca «I['eomerpusi» Ha yrimyOn€éHHOM ypoBHE oTBoauTcs 204
yaca: B 10 kiracce — 102 gaca (3 gaca B Heneno), B 11 kimacce — 102 gaca (3 gaca B Henemio).

COJEP)KXAHUE OBYYEHUA

10 KUIACC

IIpsimMble ¥ MII0CKOCTH B IPOCTPAHCTBE

OCHOBHBIE TIOHATHS cTepeoMeTpur. Touka, mpsiMasi, TIIOCKOCTh, MPOCTpaHCTBO. [loHsATHE
00 aKCHOMaTHYECKOM MIOCTPOCHHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U CIICACTBUS U3 HUX.

B3anMHOe pacnosnoxeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIUECs, MapalIe/IbHbIE U
CKpeluBaromuecs npsmele. [lpusHaku ckpenmBaronmxcs npaMbix. [lapanienbHOCTh NPSAMBIX U
IJIOCKOCTEW B IPOCTPAHCTBE: NapajljIeNIbHbIE NMPAMBIE B IIPOCTPAHCTBE, MAPALIEIBHOCTh TPEX
OpSMBIX, MapajUIIbBHOCTh NPSAMOM M IUIOCKOCTH. [lapamienbHOe M HEHTpaIbHOE
IPOEKTHPOBaHUE, U300paxkeHue Guryp. OCHOBHBIE CBOICTBA MapajlIeIbHOTO MPOEKTUPOBAHMUSL.
N3obpakenue ¢puryp B mapauieaIbHON MPOEKUMHU. YTIbI C COHANIPABICHHBIMH CTOPOHAMHM, YTOJ
MEXIy MIPSIMBIMU B IIpocTpaHCTBE. [lapaiuiesnbHOCTB IIIOCKOCTEW: IMapajuleibHbIE IIJIOCKOCTH,
CBOWCTBA MapalIeNIbHBIX II0cKocTel. [Ipocreiimume mpocTpaHCTBeHHBIE (PUTYPHI HA MIIOCKOCTH:
TETPadp, NapajuIeICIUIE, IOCTPOCHUE CEUEHUM.

[lepneHUKYISIPHOCTh NPSMOM M IUIOCKOCTH:  NEPNEHAMKYJSPHBIE TNpsSMbIE B
MPOCTPAHCTBE, TMpSIMbIE MapajulelibHble W MNEPHEHAUKYISIPHbIE K IJIOCKOCTH, MpPU3HAK
NEPHEHAUKYJIIPHOCTHU IIPSMOM U IJIOCKOCTH, TEOPEMA O IIPSAMOM NEPIEHANKYIIPHOMN IIJIOCKOCTH.
OproroHanbHOe NpOEKTUpOBaHME. lleprneHauKyyIsap M HAKIOHHBIE: PACCTOSTHUE OT TOYKU 10
IUIOCKOCTH, PAcCTOSHHE OT MPSMOM 10 IJIOCKOCTH, MpOeKius (GUrypsl Ha IIOCKOCTb.
[leprieHANMKYISAPHOCTD MJIOCKOCTEM: MPU3HAK MEPIECHANKYIISIPHOCTH ABYX IUIockocTed. Teopema
0 TPEX MEPIECHAUKYIIAPaX.

VYrabl B IPOCTPAHCTBE: YroJl MEKIY MPAMON M MJIOCKOCTBIO, IBYTPAHHBIN YIOJI, TUHEHHBIN
yIrojl ABYIpaHHOTO yriia. TpEXrpaHHbIi W MHOrorpaHHble yribl. CBOWCTBA IUIOCKHUX YIJIOB
MHOTOrpaHHoro yrija. CBONCTBa MJIOCKUX M JBYI'PAHHBIX YIJIOB TPEXTPaHHOTO yria. Teopemsl
KOCHUHYCOB M CHHYCOB JUIsl TPEXTPAHHOI'O yIJIa.



MHOrorpaHHuKH

Buasl MHOrOrpaHHuKoB, pa3BEpTKa MHOrorpaHHuka. lIIpusma: n-yrosbHas mnpusMma,
npsMasi 1 HakJIOHHas NPU3MbI, OOKOBas M IOJIHAS MOBEPXHOCTHh Hpu3Mbl. [lapamnenenumnen,
IPSIMOYTOJIBHBIN Napajulesienunes] M ero cBoiicTBa. Kparuaiimme moyTH Ha IOBEPXHOCTH
MHOTOrpaHHuKa. Teopema Oiinepa. [IpoctpancrBennas teopema Iludaropa. I[Mupamupa: n-
yrojibHasi NUpaMyua, MpaBUiIbHas U yceu€HHas nupamuibel. CBolicTBa pédep M OOKOBBIX I'paHei
IpaBWIbHON mnupamuibl. IIpaBuibHBIE MHOIOTPaHHMKM: IpaBWIIbHAs IpU3Ma U IpaBUIIbHAL
nupamMu/a, NpaBUiIbHas TPEYrojibHas MUpaMuja U MpaBWIbHBIA TeTpadap, Ky0. [IpencraBnenue
0 MPaBUJIBHBIX MHOTOI'PaHHUKAX: OKTA3/p, AOJAEKAdAP U UKOCASP.

Brruncrienue 31eMeHTOB MHOTOTPAaHHHMKOB: p&Opa, auaroHaiu, yrisl. [lnomanbs O0xoBoi
MOBEPXHOCTH M TIOJHOM MOBEPXHOCTH MPSIMOM MPHU3MBI, IUIONIA[b OCHOBaHMM, Teopema o
OOKOBOW TMOBEPXHOCTH MpPsIMOM Tpu3Mbl. [lmomiane OGOKOBOW MOBEPXHOCTH M TOBEPXHOCTH
[IPaBUIILHOM IUPAMUBIL, TEOPEMA O IUIOIIAAA YCEYEHHOW IMPAMHUIBI.

CuMMeTpuss B NPOCTPAaHCTBE. OJEMEHTHl CHUMMETPUM IPABWIBHBIX MHOIOI'DAaHHUKOB.
CuMmMeTpuss B NPaBWIBHOM MHOTOTPAaHHMKE: CHMMETpHS IapajllelieNuIea, CUMMETpUs
IIPABWJIBHBIX ITPU3M, CHMMETPHS IPABUIIbHONU MTUPAMHUIBI.

BekTOopbI M KOOPAUHATHI B IPOCTPAHCTBE

[loHsATHSA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, AJIMHA HEHYJIEBOIO BEKTOPA, BEKTOPBI
KOJUIMHEApHbIE, COHAIPABIEHHBIE U IMPOTHBOIIOJOKHO HAIpPaBJIECHHBIE BEKTOpBL. PaBeHCTBO
BEKTOPOB. [ICHCTBUS € BEKTOpaMM: CIIOKCHHME M BBIUUTAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHOKEHHE BEKTOpa Ha yncio. CBOMCTBA Cl0KeHUs BEKTOPOB. CBOMCTBA YMHOXKEHHUS
BeKkTOpa Ha 4yuciuo. [loHATHE KOMILIaHapHbBIE BEKTOpBL. lIpU3HAK KOMILIAHAPHOCTH TPEX
BeKTOpOB. lIpaBuno mnapamenenunena. Teopema O pasioKEHHH BEKTOpa II0  TPEM
HEKOMIUIAaHapHbIM  BekTopaM. [IpsmoyronpHas cuctemMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunats! BekTopa. CBsI3p MEXKIy KOOPAMHAaTaMU BEKTOpa M KOOPAMHATAMHU TOYEK. YTOI
MeX1y BekTopamu. CKalsipHOE IIPOU3BEIECHUE BEKTOPOB.

11 KUIIACC

Tesa BpaleHus

[MonsTHs: HUIMHAPUYECKAss TOBEPXHOCTh, KOHHMYECKas MOBEPXHOCTh, Cdepuyeckas
MOBEPXHOCTh, OOpasyrolmue mnoBepxHocTedl. Tena BpalleHHs: UWIMHAP, KOHYC, YCEUEHHBIH
KoHyc, chepa, map. BzaumHoe pacronoxenne cepbl U TIOCKOCTH, KacaTedbHas TIOCKOCTh K
cthepe. M3o0paskeHne Ten BpallleHUs Ha TUIOCKOCTH. Pa3BépTka mumHapa u konyca. CuMMmeTpus
ctheps! 1 mapa.

O06bEM. OcHoBHBIE cBoOlcTBa 00BEMOB Teil. Teopema 00 00BEME MPAMOYTOJIBHOTO
napauienenunena u cienctsus u3 He€. OO0BEM NpSIMON W HAKIOHHON TPHU3MBI, IUIHHIPA,
nupaMuIbl 1 KoHyca. O0bEM 11apa v mapoBOTO CETMEHTA.

KoMOuHarmu Ten BpamieHWss W MHOTOTPAaHHUKOB. [Ipu3ma, BhucaHHas B IHJIMHID,
omnucaHHasg okono IuwiuHapa. [lepeceuenue cdepsl n mapa ¢ miockocteio. Kacanue mapa u
chepsl IocKoCThIO. [IoHATHE MHOTOTPAaHHKKA, OTTMCAHHOTO OKOJIO c(ephl, cepbl, BIMCAHHOU B
MHOTOTPaHHUK HJIM TEJIO BPAICHHUS.

[Tnomans MOBEpXHOCTH IUIWHIApPA, KOHYyca, muiomaab chepsl U e€ dacreir. [lomobue B
npoctpancTtBe. OTHoOmIEHHE O0BEMOB, IJIOMAACH TOBEPXHOCTEH MOMOOHBIX  QUTYD.
[IpeoOpazoBanue mMomo0Ms, TOMOTETHS. PemieHue 3amad Ha IUIOCKOCTH C HCIOJB30BAaHHEM
CTEepEOMETPUYECKUX METOJIOB.

[ToctpoeHne ceueHWit MHOTOTPAHHUKOB W TEN BpalleHHs: CEUYEHHS LUJIUHApA
(mapamienbHO W TEPICHAMKYISAPHO OCH), CEUYCHHS KOHyca (mapajijieibHble OCHOBAaHUIO H
MPOXOJAIINE Yepe3 BEpUINHY), CEUEHUs I1apa, METOAbl MOCTPOCHUS CEUCHHI: METOJ CIEe/OB,
METO/1 BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IIEPEHOCA CEKYIIEH IMITOCKOCTH.



BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE
Bexkropsl B poctpanctBe. Onepanuu Haj BEeKTOpaMu. BeKTOpHOE YMHOXEHUE BEKTOPOB.
CBolicTBa BEKTOPHOTO YMHOKE€HHsA. [IpsiMoyronpHas cucrema KOOpPJAMHAT B MPOCTPAHCTBE.
Koopaunatel Bektopa. Paznoxenue Bekropa mo 6asucy. KoopamHaTHO-BEKTOPHBIA METOJ MPH
pelLIEHUN TeOMETPUYECKUX 3a]1ay.
JBHKEeHNSA B IPOCTPAHCTBE
JBwxkenuss mnpoctpancTtBa. OrobpaxkeHus. JIBuxeHus u paBeHCTBO (uryp. OO6mme
CBOICTBa ABWKCHUH. BUIbl ABWKEHHI: TapajuIeNIbHBIM MEPEHOC, LIEHTpalbHAs CHUMMETPUS,
3epKajbHasi CHMMETPHS1, TOBOPOT BOKPYT MPSIMOM.
[IpeobpaszoBanus nogodus. [Ipsamas u chepa Ditnepa.
INJIAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

1) rpasknanckoe BocnuTanue:

c(hOPpMUPOBAHHOCTh TPAXKIAAHCKOH TO3HUIMK  OOYYarOMIETOCs KaK AaKTUBHOTO |
OTBETCTBEHHOTO 4ICHA POCCHICKOTO OOIIECTBa, MPEACTABICHHE O MaTEMaTHUYECKUX OCHOBAaX
(GYHKIIMOHUPOBAHMS PA3NMHYHBIX CTPYKTYp, SBJICHHM, NPOIEAYyp TpakIaHCKOro o0IiecTBa
(BBIOOpPBI, OMPOCHI M JIPyroe), YMEHHE B3aUMOJICHCTBOBATh C COIMAIBLHBIMH WHCTUTYTAMHU B
COOTBETCTBHUU C UX (PYHKIUSAMH U Ha3HAYCHHUEM;

2) naTpuoTHYECKOE BOCIUTAHME:

c(OPMHPOBAHHOCTh POCCUMCKOI Ipa)K1aHCKOW MACHTUYHOCTH, YBOKEHUS K MPOLUIOMY H
HACTOALLIEMY POCCHIMCKOW MAaTEMAaTHUKH, LEHHOCTHOE OTHOLICHUE K JOCTHMIKEHHUSM POCCUHCKUX
MaTeMaTUKOB W POCCHUMCKOW MaTEMAaTHYE€CKOM IIKOJIbI, HCIOJb30BAHUE ITUX IJOCTHKEHUU B
JIPYTUX HayKax, TEXHOJOTHIX, chepax SIKOHOMHKHU;

3) AyXOBHO-HPaBCTBEHHOE BOCIIUTAHME:

OCO3HAaHHME JYXOBHBIX  IEHHOCTEH  pPOCCHHCKOTO  Hapoaa, c(hopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3TUUECKOTO TMOBEJIEHUS, CBI3aHHOIO C MPAKTUYECKUM IMPUMEHEHHEM
JOCTHKCHUN HAYKH M JEATEIBHOCTBIO YYEHOIO, OCO3HAHUE JIMYHOTO BKJIANa B IIOCTPOCHHE
YCTOMUYMBOTO Oyaymiero; 4) acTeTuyeckoe BOCIUTAHUeE:

JCTETHUYECKOE  OTHOIIEHHE K  MHUpPY, BKIIOYas  OCTETHKY  MAaTeMaTH4eCKHX
3aKOHOMEPHOCTEW, OOBEKTOB, 3a/1ay, pELICHWH, pacCyKACHWH, BOCHPUUMYHMBOCTH K
MaTEMaTUYECKUM acIEKTaM Pa3JInYHbIX BUIOB UCKYCCTBA;

5) ¢puzuueckoe BocnuTanue:

c(OPMHUPOBAHHOCTh YMECHHS IIPUMEHSITh MaTeMAaTHIECKHE 3HAHUSI B MHTEPECaxX 370POBOTO
n Oe3zomacHoro obpasa >KM3HHM, OTBETCTBEHHOE OTHOIICHHWE K CBOEMY 3/I0POBBIO (3I0POBOE
nUTaHue, cOANMaHCUPOBAHHBIN PEXUM 3aHATUN U OTIBIXA, PEryyisipHas (pU3NUecKas akTUBHOCTB),
¢u3nUecKoe COBEPIICHCTBOBAHUE MPH 3aHATUSAX CIOPTHUBHO-03/JOPOBUTEIIBHON J€SITEIbHOCTHIO;

6) TpynoBoe BocniuTanue:

TOTOBHOCTh K TPYIy, OCO3HAHHE LIEHHOCTH TPYJOJIO0Ms, HHTEpEC K Pa3In4HbIM chepam
npo¢eCCUOHATIBHON JIeSITETbHOCTH, CBA3aHHBIM C MAaTeMaTHKOW M €€ NMPHIOKEHUSIMU, YMEHHE
COBepIIaTh OCO3HAHHBIA BBIOOpP Oyaymiel mnpodeccun © PealM30BBIBATH COOCTBEHHBIC
KU3HEHHbIC IUIaHBl, TOTOBHOCTh W CHOCOOHOCTP K MaTeMaTHYecKOMy OOpa3oBaHHIO U
camM0o00pa30BaHUIO Ha NMPOTSKEHUH BCEH JKU3HU, TOTOBHOCTh K AKTUBHOMY YYacCTHIO B PELLICHUU
PaKTUYECKUX 3a/1a4 MaTeMaTH4YECKOM HallpaBIeHHOCTH;

7) sxo0ruyeckoe BOCHUTAHUE:

c(OPMHPOBAHHOCTh  HKOJIOTHYECKON KYIbTYypbl, IOHMMAaHHE BIUSHHUS COIHAJILHO-
9KOHOMHYECKUX IPOLECCOB HAa COCTOSHUE IPUPOJHOM M COLMAIBHOM Cpebl, OCO3HaHUE
rJI00aNbHOTO  XapakTepa  HKOJOTMYECKUX  NHpoOjeM, OpHEHTalMus Ha  IpUMEHEHHue



MaTeMaTHYECKMX 3HAHMI JUIS PENICHHs 3a1au B 00JIACTH OKPYXKAIOWIEH CPeIbl, IIIAHNPOBAHHE
TIOCTYIIKOB M OL[EHKH MX BO3MOKHBIX MOCIEACTBUMN Il OKPYKAKOIIEH CPeIbI;

8) uennocTu HayyHoOro mosHaHusi:

c(hOPMUPOBAHHOCTh  MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHS HAYKM W OOIIECTBEHHON MPAKTUKH, MOHUMAHME MATEMATHYECKOM HAyKH Kak CephI
YEJIOBEUECKON NEATENBHOCTH, ITANOB €€ Pa3BUTHS M 3HAYMMOCTH IS Pa3BUTHS [MBHIIM3AINH,
OBJIAJICHUE S3bIKOM MAaTEeMaTHKH U MaTeMaTHYECKOM KYJIbTYpOH KaK CpEACTBOM MO3HAHUS MHUPA,
TOTOBHOCTL OCYHICCTBJIATH NPOCKTHYIO U UCCIICAOBATCIBLCKYIO ACATCIbHOCT HHANBUAYAJIIbHO U
B TpYIIIIE.

METAINPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHBbIEe YHHBeEpPCcaJbHbIE yueOHble neiicTBus ba3oBbie

JornyecKue neficTBuA:

BBISIBJISITH M XapaKTEPU30BATh CYIIICCTBCHHBIE MPU3HAKU MATEMAaTHIECKUX OOBEKTOB,

MOHSTHIA, OTHOIICHUH  MEXAY MOHATUAMH, (OPMYITUPOBATH ONPEAEIICHUS
MOHSTHM, yCTaHABINBATh CYIIECTBEHHBIIN MPU3HAK KiIaccu(UKaIK, OCHOBAHHUSA Ui 000011IeHus
U CpaBHEHUS, KPUTEPUU TIPOBOJAUMOTO aHAIIM3a; BOCIIPUHUMATh, (HOPMYIHPOBATH u

MpeoOpa3oBhIBATh  CYXKIEHUS: YTBEPAUTEIbHBIC U OTPUIIATENLHEIC, SAMHIUYHBIC,
YacTHBIE U 001IMe, YCIOBHBIE; BBISBISATH MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U
POTUBOpPEUMS B paKTax, JaHHBIX, HAOIIOIEHUSAX U YTBEPKACHUSX, IIPeIaraTb KpUTEPUH TS
BBISIBJICHUS 3aKOHOMEPHOCTEH M MPOTUBOPEUHUH; JIeNaTh BEIBOJIBI C MCIOJIL30BAHUEM 3aKOHOB
JIOTUKH, TCTyKTUBHBIX U
WHAYKTUBHBIX YMO3AKIIOYCHH, YMO3AKIIIOUEHUH TI0 aHAIIOTHH; TPOBOAUTH CAMOCTOSITEIILHO
JOKA3aTebCTBA MATEMATUYECKHUX YTBEPIKICHUH (MPSMbIE U OT MPOTUBHOTO), BEICTPAUBATh
apryMeHTaluIo, MIPUBOIUTE MPUMEPHI U KOHTPIPUMEPHL, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHS
Y BBIBOJIBI; BEIOMPATH CIIOCO0 perieHus yueOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BApUAHTOB
pelIeHus, BEIOUpaTh HanOoee MOIXO SN ¢ YYETOM CaMOCTOSTENILHO BBIJICIICHHBIX
KpUTEPUEB).

ba3zoBble ucciieoBare/ibCKue 1eMCTBUSA:

UCIIOJIb30BaTh BOMPOCH! KaK MCCIIEIOBATEILCKUNM HHCTPYMEHT MO3HAHUS, (POPMYIHPOBATH
BOMIPOCHI, (DUKCHPYIOIIME IMPOTHBOpPEUHE, MPOOJIeMy, YCTaHABIMBATh HCKOMOE U JAHHOE,
dbopMupOBaTH  TUNOTE3Yy, AaPTryMEHTHPOBATh CBOK  TO3UIIMIO, MHEHHE, IPOBOJUTH
CaMOCTOSITENIbHO ~ CIUIAHUPOBAHHBIA ~ DKCHEPUMEHT, HCCIENOBAaHUE T[O  YCTAaHOBJICHUIO
OCOOEHHOCTEHl MaTeMaTH4eCcKOro OO0ObEKTa, SBJICHMS, MPOIECCa, BBIABICHUIO 3aBUCHMOCTEH
MEXIy O00BbEKTaMH, SBICHUSMH, IPOIECCAMH; CAMOCTOSTENFHO (POPMYIHPOBAaTh 0000LIICHNUS U
BBIBOJIBI 1O  pe3yiabTaTaM MPOBEAEHHOTO  HAONIOJEHHS, HWCCICIOBAHMs, OIICHUBAThH
JIOCTOBEPHOCTh  TIOMYYEHHBIX pPE3ylIbTaTOB, BBIBOJOB ¥ OO0OOIICHMI; MPOTHO3HPOBATH
BO3MOXKHOE Pa3BUTHE MPOLIECCa, a TAK)KE BBIIBUTaTh
MPEJOJIOKEHUS O €TO PA3BUTHUHU B HOBBIX YCIIOBUSIX.

PabGora ¢ undopmaunmeii:

BBISBJIATH Ne(DUINTH HHOOPMALIUU, JAHHBIX, HEOOXOIMMBIX JIJIsl OTBETA HA
BOTIPOC ¥ JJIsl PEIICHUs 3aJla4yd;, BHIOMpPATh WH(DOPMALUIO M3 MCTOYHUKOB PA3IUYHBIX THUIIOB,
aHAIM3UPOBATh, CHCTEMAaTU3UPOBATh U WHTEPIPETUPOBATH MHPOPMAIUIO PA3THUYHBIX BUIOB U
dbopM IpeacTaBIeHUS; CTPYKTYpUPOBATh HH(OPMALIKIO, TPEICTABIATh €€ B pa3IMuHbIX hopMax,
WUTIOCTPUPOBATH TpaduuecKy;

OLICHMBATh HAAEKHOCTh HMHPOpPMAIMM IO CAMOCTOSTENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPUSM.



KomMMyHMKkaTHBHBIE YyHUBeEpPCAJIbHbIEe Y4eOHbIe AeiicTBus OOenue:

BOCIIPHHUMATh U (OPMYIUPOBATH CYXKACHUS B COOTBETCTBUU C YCIOBUSMH U IEISAMH
oOmIeHusl, ICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHS B YCTHBIX U NMHCbMEHHBIX
TEKCTax, JaBaTh IIOSICHEHUSA [0 XOJy pelIeHHs] 3aJayd, KOMMEHTHPOBATH MOJIYUYEHHBIH
pe3yabTaT; B XOJe OOCYXKIEHHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOl TeMbl,
HpO6HeMBI, pemaeMOI‘/'I 3aa4yd, BbICKA3bIBATb HWACHU, HALCJICHHBIC Ha IIOUCK PCIICHUA,
COIIOCTABJISITh CBOM CYXKACHHUS C CYKICHHSAMHU JAPYIHMX YYaCTHHUKOB JIUANOra, OOHApYXKHUBATh
pa3IuuMe M CXOJCTBO MO3MUIMM, B KOpPpEKTHOW ¢opme (opMynnpoBaTh pa3HOIIACUS, CBOU
BO3PQKEHHUS; TPEACTABIATh pE3yNbTaThl PpEUICHHs 3aJaud, SKCIEpUMEHTa, HCCIeI0BaHNUS,
IPOEKTa, CAMOCTOSITEJIbHO BHIOMpATh (OPMAT BBICTYIUICHHUS C Y4€TOM 3a/ad MpPEe3CHTAlUd U
0COOEHHOCTEH ayTUTOPHH.

PeryisiTuBHBbIE yHHBepcaabHble yueOHbIe AeiicTBUsA CaMoopranu3amnus:

COCTaBJIAITh IUJIaH, aJTOPUTM pEHIeHMs 3a7aud, BbIOWpaTh CHOCOO perieHus ¢ Y4ETOM
UMEIOUINXCA PECypCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBaTh U KOPPEKTUPOBATH
BapUaHTHI pEIICHUH ¢ yu€TOM HOBOM MH(pOpMaLIUK.

CaMOKOHTPOJIb, SMOLMOHAIbHBII HHTEJJIEKT:

BJIa/IETh HABbIKAMU MO3HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbBIX JEeHCTBUMN
U MBICIUTENBHBIX IPOIECCOB, HUX pe3yabTaToB, BIAJETh CIIOCO0AMU CaMOIIPOBEPKH,
CaMOKOHTPOJISI Tpoliecca M pe3yibTaTa peIIeHUus MaTeMaTHYecKOW 3ajjaud; MpeiBUICTD
TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh NpU pEIICHUH 3a]auyd, BHOCHTb KOPPEKTHBHI B
JESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAAHHBIX, HAaWJCHHBIX OIIMOOK, BBISIBICHHBIX
TPYAHOCTEH; OIIEHMBATh COOTBETCTBHE pE3yJbTaTa IEJIM M YCIOBUSIM, OOBSICHATH MPUUUHBI
JOCTHKEHUS WITH HEJOCTHXKEHUS Pe3yJbTaToOB AEATEIbHOCTH, HAXOIUTh OIINOKY, 1aBaTh OLEHKY
nproOpPEeTEHHOMY OTIBITY.

CoBMecTHas1 1eSITeIbHOCTD:

MOHUMATh M HCIOJIb30BAaTh MPEUMYILECTBA KOMAHIHON W MHIWBUIYaIbHOU PabOTHI MpHU
peleHnr y4eOHBIX 3ajgad, NPUHUMATh IeJIb COBMECTHOM JIEATENbHOCTH, IJIAHUPOBAThH
OpraHU3allMI0 COBMECTHOW paboTHI, pacmpenensTh BUIABI paboT, JOroBapuBaThcs, 0OCYKIAaTbh
mpolecc M pe3ynbTaT paboThl, 0000IIaTh MHEHHS HECKOJIbKHMX JIIOACH; YJYacTBOBaTh B
rpymnmoBbiX (Gopmax paboTsl (0OCYXIeHHs, OOMEH MHEHHUH, «MO3TOBBIC IITYPMBI» W HWHBIE),
BBIMOJHATh CBOIO 4YacTh pabOThl U KOOPAUHUPOBATH CBOU JCHCTBHUS C JIPYTMMH YJI€HAMU
KOMaH[bpl, OIICHMBAaTh KAuyeCTBO CBOETO BKJaJa B OOUIMIA NPOAYKT IO KPUTEPUSM,
c(OpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

INPEJIMETHBIE PE3YJIBTATbBI

K koniy 10 knacca oOyyaromuiicss HAy4uTCs:

* cBOOOJIHO ONEpPHPOBATh OCHOBHBIMH MOHATHUSIMH CTEPEOMETPUU TPU pEIICHUH 337ady |
IIPOBE/IEHUU MAaTEMaTUYECKUX PacCyXkIEHUH;

* IPUMEHATh AKCHOMBI CTEPEOMETPHH U CIIEACTBUS U3 HUX MPH PEIIEHUH F€OMETPUUECKUX 3a/]1a4;

* KJJacCU(PULIMPOBaTh B3aUMHOE PpACIOJOKEHHE TMPSAMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
IIPOCTPAHCTBE, MPSAMBIX U INIOCKOCTEH B IPOCTPAHCTBE;

* cBOOOJIHO ONEpUPOBATh MOHITUSAMH, CBSI3aHHBIMU C YIJIaMU B IIPOCTPAHCTBE: MEKAY IPSIMBIMU B
IIPOCTPAHCTBE, MEXY NPSAMON U MIIOCKOCTBIO;



* cBOOOTHO OTIEPUPOBATH OHATUSIMH, CBA3aHHBIMU C MHOTOTPaHHUKAMH

CBOOOJTHO pacIio3HaBaTh OCHOBHBIE BUBI MHOTOTPAHHHUKOB (ITPH3Ma, MUPAMUAA, IPSIMOYTOIbHBIN
napasuienenunen, Kyo);

* KJTaccu(hUIMPOBaTh MHOTOTPAHHUKH, BBIOMpAst OCHOBaHMS  JUIA KilacCU(DUKALNY;

* cBOOOJTHO OTIEPUPOBATH OHATUSIMHE, CBI3aHHBIMHU C CEYEHUEM MHOTOTPaHHUKOB IJIOCKOCTHIO;

* BBIMIOJIHATh TIApaJUICIbHOE, IEHTPATBHOE ¥ OPTOTOHAJIBHOE MPOSKTHpOBaHWE GUTYp Ha
IJIOCKOCTh,  BBINIONHATH HM300paxkeHuss GuUryp Ha IUIOCKOCTH; [  cTpoWTh ceueHus
MHOT'OT'PAaHHUKOB PpPa3JIMYHbIMU MCTOAAMHU, BBIIIOJIHATH (BBIHOCHBIG) IJIOCKUC YCPTCKU U3
PHUCYHKOB TIPOCTHIX O0BEMHBIX (PUTYP: BUI CBEPXY, COOKY, CHUZY;

BBIYUCIIATH TUIOINAAM TTOBEPXHOCTEH MHOTOTPAHHUKOB (IIpH3Ma, MUPaMUA), TEOMETPHUYECKIX
TeJ C MpUMeHeHueEM Hopmyi;

CBOOOJHO OIEPHPOBATH TMOHATHUSMHU: CHMMETpPHUS B TPOCTPAHCTBE, IICHTP, OCh M IIOCKOCTH
CHMMETpPHH, IIEHTP, OCh U MJIOCKOCTh CAMMETPHH (QUTYPHI,

CBO60,Z[HO onepupoBaTb MNOHATHUAMH, COOTBCTCTBYIOIIMMU BCKTOpaM MW KOOpAWMHATAM B

IIPOCTPAHCTBE;

BBIIIOJIHATH I[GP'ICTBI/IH HaJa BCKTOpaMu;

pemiath 3aAa4u Ha - JOKa3aTCJIbCTBO  MAaTCMAaTUUYCCKUX OTHOIIICHUM W  HaXOXICHHE
rCOMCTPHUYCCKUX BCIIMYUH, IPUMECHAA U3BCCTHBIC METOAbI ITPHU PCIICHUN MAaTEMaTHYCCKUX 3aj1a4d
IOBBIIICHHOI'O U BBICOKOI'O YPOBHS CIIOKHOCTH;,

IIPUMEHSTh IPOCTEHNIINE MPOTrPAMMHBIE CPEICTBA U 3JIEKTPOHHOKOMMYHMKAI[MOHHBIE CUCTEMBbI
IIPU PELICHUH CTEPEOMETPUUECKUX 3a/1a4;

U3BJIEKaTh, NpPeoOpa3oBbIBATb M HHTEPIPETHUPOBATH HHMOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYEeCKUX PUrypax, NpeACcTaBICHHYIO Ha YepTekaxX U pUCYHKaX;

MIPUMEHATh TIOJIyYCHHBIC 3HAHWUsS Ha IMPAKTUKE: CpPAaBHUBATh W AHAJIM3UPOBATh pEalbHBIC
CUTyalluy, NPUMEHATh HM3yUEHHBbIE MOHATHS B IPOLECCE IOMCKA PEUICHUS MaTeMaTU4eCKU

chOpMyITUPOBAHHON MPOOIEMBI, MOJEIUPOBATh PEAbHBIC CHUTYallMd Ha S3bIKE TEOMETPHH,
HCCIEA0BATh MTOCTPOEHHBIE MOJEIH C HCIIOJIb30BAHUEM T'€OMETPUYECKUX IMOHATHA U TEOPEM,
anmapara anreOphbl, pelaTh NpakTUYeCKUe 3a7auu, CBI3aHHbIE C HAX0XK/IEHUEM FeOMETPHUUECKUX
BEJINYMH;

* UIMETh TIPEJCTABICHUS OO0 OCHOBHBIX JTalax pa3BUTHUS TEOMETPUU KaK COCTaBHOW dYacTu
(dbyHIaMeHTa pa3BUTHS TEXHOJIOTHUH.

K konimy 11 knacca oOyyaromuiicss HAy4uTCs:

CBOOOJHO ONEpUPOBATh MOHATUAMH, CBSI3aHHBIMH C IMJIUHIPUYECKOW, KOHHYECKOW U
cheprueckoil MOBEPXHOCTSIMU, OOBSICHITH CITIOCOOBI TTOJTYUCHUS;

* OTIEPUPOBATH MOHATHUAMH, CBSI3AHHBIMH C TEJIaMM BpAILEHUS: IMJIMHAPOM, KOHYCOM, cepoil u
1apoM;

* pacrio3HaBaTh Tela BpalmleHus (IWIMHIP, KOHYC, chepa W 1map) U OOBSICHATH CIOCOOBI
MOJIyYEHUS TeJl BpallleHuUs;

* KJ1accu(UUIMPOBATh B3aUMHOE PACIIONIOKEeHHE c(hephl U TIOCKOCTH;

* BBIYHUCIIATh BEJIUYMHBI 3J€MEHTOB MHOTOIPDAaHHUKOB M TEN BpalleHUs, OOBbEMBI U IJIOLIAAU
MOBEPXHOCTEHd MHOTOTPAaHHUKOB W TeJ BpALCHHs, T€OMETPUYECKHX TEelI C IMPHUMEHEHHEM
dopmy;

* cBOOOJIHO OINEpPUPOBATH TMOHATHSAMHU, CBS3aHHBIMH C KOMOHMHALIMAMHU TN BpALICHUS H
MHOTOT'PaHHUKOB: MHOTOTPaHHMK, BIHMCAaHHBIA B cepy M ONMHMCAHHBIA OKOJIO cdepsl, chepa,
BIIMCAaHHAsl B MHOTOTPAaHHUK WJIM TEJIO BPaLCHHUS;

* BBIYUCIISATH COOTHOLICHUS MEKY TUIOUIAISIMU MTOBEPXHOCTEN U 00BbEMaMH MOAOOHBIX TEI;

* 300paXkaTh M3y4aemble (UTYpBI, BBITONHATH (BBIHOCHBIC) IIJIOCKHE YEPTERKH H3 PHUCYHKOB
MPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS TeJl BpallleHus;



U3BJIEKaTh, HMHTEPIPETUPOBATH M MPeoOpa3oBbIBaTh HHMOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX Urypax, MpeACTaBICHHYIO Ha YepTekaxX U pUCYHKaX;
cBOOO/IHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;
BBIITOJIHATD OIICpallii Had BCKTOpAMU;
3a/1aBaTh IJIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOP/IMHAT;
peiiath reOMCTPUYCCKUC 3ad4M HaA BBIYHUCIICHUC YIJIOB MCXKAY HNPAMBIMU H IUIOCKOCTAMM,
BBIYUCIICHUC paCCTO}IHI/II\/'I OT TOYKH OO0 IUIOCKOCTH, B MLCJIOM, Ha IMPUMCHCHUC BCKTOPHO-
KOOPJIUHATHOT'O METO/Ia IIPU PELICHUY;
CcBOOO/JIHO ONEpUPOBATh MOHSATHSAMH, CBSI3AHHBIMH C JIBHJKEHHEM B IPOCTPAHCTBE, 3HATh
CBOMCTBA JBMKECHUIA,
BBITMIOJHATh M300pakKeHHUsT MHOTOTPAHHUKOB U TeJl BpallleHUs IpH MapajljieIbHOM IepeHoce,
LEHTPAIBbHOM CUMMETPHUM, 3€pKaJIbHOH CHMMETPUH, TIPpU TOBOPOTE BOKPYT MPSIMOM,
npeoOpa3oBaHus MOA00HS;
CTPOUTHL CCUCHUA MHOI'OIPAHHUKOB U TCJI BpalllCHHA: CCUCHUSA HHUJIIMHApPA (napanneano n
NEPIEHIUKYJIIPHO OCH), CEUYEHHUs KOHyca (TmapajuielbHbleé OCHOBAaHUIO M IPOXOAAILIUE Uepe3
BEpIINHY), CEUCHUS I1apa;
MCIIOJIb30BaTh METO/IbI IOCTPOCHUSI CEUEHHI: METO/1 CIEI0B, METO
BHYTPEHHEIr0 TMPOEKTUPOBAHUS, METOJ TepeHoca CeKylleld MJIOCKOCTH; [OKa3bIBaTh
FeOMETPUUECKUE YTBEPKACHMUS,
MPUMEHSTh T€OMETpUUEcKHe (DAaKThI AJIsl PEIICHUS] CTEPEOMETPHUUECKHX 3a]1a, MTPeIoIararoinx
HCCKOJIBKO IIaroB pClICHU, CCIIN YCIIOBUS IPUMCHCHHS 3a/1aHbI B SIBHOU U HEIBHOU (bopMe;
pemaTtb 3agadyu Ha J0Ka3aTcJIbCTBO MaTEMATHNUYCCKUX OTHOIIIEHUU )41 HaXO0XJICHHUC
rCOMCTPHUICCKUX BCINYHH,

IIPUMEHATH IPOrPaMMHBIE CPEACTBA U NIEKTPOHHO-KOMMYHUKAILUOHHBIE CUCTEMBI ITPU PELLICHUH
CTEPEOMETPUYECKUX 3a]1a4;
IIPUMEHATHh IIOJIy4CHHBIC 3HAHWS HA IIPAKTUKE: CPaBHUBATh, AHAJIU3UPOBAaTh M OLECHUBATH
pEalIbHBIC CUTYyallM, IPUMEHATh U3y4YEHHBIC MTOHATHS, TEOPEMBI, CBOMCTBA B IPOLECCE ITOUCKA
peleHusl MaTeMaTHYeCKu CPOPMYJIMPOBAaHHON MPOOJIEMBI, MOAEIUPOBATh peallbHble CUTYalMH
Ha sA3bIKE€ TEOMETPUH, UCCIEA0BATh ITIOCTPOCHHBIE MOJACIH C MCIOJIb30BAaHUEM I€OMETPUUECKUX
MOHATUH W TeopeM, ammapara aireOpbl, pemarb MPaKTHUYECKUE 33/7a4H, CBA3aHHBIE C
HAaxO0KJICHUEM I€OMETPUUYECKUX BEJIMUUH;
UMETb MPEICTaBICHUS 00 OCHOBHBIX ATAIaxX Pa3BUTHUS F€OMETPHH KaK

COCTaBHOM 4acTH (hyHJIaMEHTa Pa3BUTHUS TEXHOJIOTUH.






TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoaunuyecTBO 4acoB

DJIeKTpOHHbIe (HM(ppoBbIE)

Ne HanmeHoBaHMe pa3ie/ioB U TeM Kont 0BpazoBaTeLHbIe
poJibHbIE/ pecypcesi
n/n TpOrpaMMmel Bcero NMPOBEpPOYHbIE Ipaxrirseckue
padoThI
padoThI
1 Bseznenue B ctepeoMeTputo 23 1 [[bubmuoreka LIOK
https://m.edsoo.ru/1¢209¢37]]
) B3aumHOe pacnonoxeHue npsiMbIX B 6 i [[bubmuoteka [IOK
MIPOCTPAHCTBE https://m.edsoo.ru/1¢209¢37]]
; [TapamnenpHOCTb NPSAMBIX U INIOCKOCTEN 9 [[bubamoreka LIOK
B MIPOCTPAHCTBC https://m.edsoo.ru/1¢209e37]]
A [leprnieHIUKYISIPHOCTD MPSMBIX U 55 [[Bu6mmotexa LIOK
IUIOCKOCTEH B MPOCTPAHCTBE https://m.edsoo.ru/1¢209¢37]]
5 VYTIiasl v paccTosIHUA 16 1 [[bubmmoTeka [TOK
https://m.edsoo.ru/1¢209e37]]
6 MHoOrorpaHHuK" 7 1 [[Bubnumorexa [IOK
https://m.edsoo.ru/1¢209¢37]]
7 Bekrtops! B mpocTpaHcTBE 12 [[bubmmoTeka [TOK
https://m.edsoo.ru/1¢209e37]]
) [ToBTOpeHme, 06001IeHNE 1 s 5 [[Bubmuoreka IIOK
cucTeMaTu3anus 3HaHHU https://m.edsoo.ru/1¢209¢37]]
OBIIEE KOJIMYECTBO YACOB I1O0 102 6 0 [[bubmmoTeka [IOK
I[TPOI'PAMME https://m.edsoo.ru/1¢209e37]]



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KIIACC

Koan4yecTBo 4acoB

DJIeKTpOHHbIe (LM (ppoBbIE)

oOpa3oBaTe/ibHbIE
No 1/ HaumeHoBaHue pa3ieioB U TeM KoOHTpOJILHDIE/ eCVDCh
) NPOrpaMMblI IIpakTnyeckue pecyp
Bcero MPOBEpPOYHbIE
padoThI
padoThI
1 AHanuTuyeckas reOMeTpus 15 1 [[Bubmmorexa [IOK
https://m.edsoo.ru/1¢209¢37]]
5 [ToBTOpeHue, 0600IIEeHNE U s . [[BuGnuroreka [{OK
CHCTeMATU3aLNs 3HAHNH https://m.edsoo.ru/1¢209e37]]
3 O0BEM MHOTOTpaHHHKA 17 1 [[BuGmmorexa [IOK
https://m.edsoo.ru/1¢209¢37]]
4 Tena BparteHus 24 1 [[bubmmoTeka [TOK
https://m.edsoo.ru/1¢209e37]]
s [Tnomaan moBEPXHOCTH U OOBEMBI 9 { [[bu6mmoreka LIOK
KPYTJIbIX TEJI https://m.edsoo.ru/1¢209¢37]]
6 JBr>keHus 5 1 [[bubmmoTeka [TOK
https://m.edsoo.ru/1¢209e37]]
. [ToBTOpeHue, 0600IIEeHNE U 17 5 [[Bubimorexa [L{OK
CHCTeMAaTU3aLUNs 3HAHUH https://m.edsoo.ru/1¢209¢37]]
OBIIEE KOJIMYECTBO YACOB I10 102 2 0 [[bubmmoTeka [TOK
I[TPOI'PAMME https://m.edsoo.ru/1¢209e37]]



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

HPOBEPSAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOWM OBPA30OBATEJILHOM IMPOI'PAMMBI

10 KJIACC
Kon IIpoBepsiemble IpeIMeTHbIE Pe3yabTaThI
MPOBEPsAEMOro 0CBOEHHUSI OCHOBHOI 00pa3oBaTe/IbHOI MPOrpaMMbl
pe3yJbTara cpeHero oouero 00pa3oBaHusi
7 TeomeTpust
71 OmnepupoBaTh MOHATUSAMH: TOYKA, MpsiMasi, TUIOC-
' KOCTb
79 [IpyMeHATh aKCHOMBI CTEPEOMETPUHU U CIICACTBUSA
' W3 HUX [IPH PEIICHIH T€OMETPHUCCKIX 33124
73 OnepupoBaTh NOHATHIMHU: NAPAJUIETBHOCTD U MEP-
' MEeHAUKYJISIPHOCTh NPSAMBIX U INIOCKOCTEH
74 KnaccupunupoBate B3auMHOE — pacIIOJIOKCHUE
' MPSIMBIX U TJIOCKOCTEH B POCTPAHCTBE
OnepupoBaTh MOHATUSAMH: JBYIPAaHHBIA YTOJI,
75 TpaHH JBYTPAHHOTO yria, pedpo IBYrpaHHOTO YrIiIa,
' JIMHEWHBIN YroJl ABYTPAHHOIO YIJIa, TpaycHast Mepa JIBY-
IPaHHOrO yIJia
OmnepupoBaTh MOHATHSIMU: MHOTOTPAHHUK, BBIITYK-
7.6 NI W HEBBIIYKJbI  MHOTOTPaHHUK,  AJIEMEHTHI
MHOTOTPaHHUKA, IPABHUJIbHBIA MHOTOTPaHHHUK
PacozHaBaTte OCHOBHBIE BHIBI MHOTOTPAaHHHUKOB
7.7 (mupamuna, mpu3Ma, MPSMOYTOJIBHBIM TapaliesieuIe],
Ky0)
KnaccudpunupoBate MHOTOTpaHHHKH, BBIOHpas
78 OCHOBAHUS JUIS KIACCU(PHUKAIUK (BBITYKIIBIC W HEBBIILYK-
' JBIe MHOTOTPAaHHUKH, TIPaBHJIBHBIE MHOTOTPAHHUKH,
MpsIMblE ¥ HAKJIOHHBIE IPU3MBI, TapajIeJICUIIe 1bl)
79 OmnepupoBaTh MOHITHUSIMH: CEKyIIas IIOCKOCTh,
' CEeYEeHNE MHOTOTPAHHUKOB
710 OOBSCHATH TNPHHIUIBI [MOCTPOCHUS  CEYCHUI

MHOT'OI'PaHHUKOB, MCITIOJIL3YSI METOJ, CJICIOB

7.11

CTpOI/ITb CCUCHHSA MHOT'OI'PaHHUKOB METOAOM CJIC-
0B, BBIIIOJIHATDb (BI)IHOCHI)IC) IIJIOCKHUE YCPTCKHU U3




Kon
MPOBEPAEMOT0
pe3yJbTara

IIpoBepsiemble IpeqMeTHBIE Pe3yJILTATHI
0CBOEHHUSI OCHOBHOI 00pa3oBaTe/IbHOIi MPOrpaMMbl
cpeaHero o0uero od0pa3oBaHusi

PUCYHKOB TIPOCTBIX OOBEMHBIX (Uryp: BHUJI CBEPXY,
cOOKY, CHU3Y

7.12

Pemrate 3amaun Ha HaXOXJIEHHE T'€OMETPHUYECKHUX
BEeJIMYMH IO O0paslaM WIH alropuTMaM, IPUMEHSSI
WU3BECTHBIE AHAJUTUYECKHME METOAbl IpPU PELICHUU
CTaHJApTHBIX MaTeMaTUYEeCKUX 3aJad Ha BBIYMCIICHHE
pacCTOSIHMM MeXay JABYMs TOYKaMH, OT TOYKH [0
MpsIMO1A, oT TOYKHA
JI0 IVIOCKOCTH, MEX1y CKPEIIMBAIOIUMUCS NPSIMBIMU

7.13

Pemarp 3agaun Ha HaXOXXIAEHHUE I€OMETPUYECKUX
BEeJIMYMH IO O0paslaM WIH alropuTMaM, IPUMEHSSI
WU3BECTHBIE AHAJUTUYECKHME METOAbl IPU  PELICHUU
CTaHJApTHBIX MaTeMaTUYEeCKUX 3aJad Ha BBIYMCIICHHE
YIJIOB MEXIY CKPEIIMBAIOUIUMUCA TMPSAMBIMH, MEXKIY
OpsIMOM ¥ IUIOCKOCTBIO,  MEXIY  IJIOCKOCTSIMH,
JIBYTPaHHBIX YIJIOB

7.14

Boraucisate 00bEMBI M TUIONMIAA TTOBEPXHOCTEH
MHOTOTPAaHHUKOB (TIpW3Ma, MUpamMuja) ¢ MPUMEHEHHEM
(GOopMyIl, BBIYUCIATH COOTHOIICHHUS MEXAY IUIONIAIIMU
MTOBEPXHOCTEH, 00bEMaMU TOTOOHBIX MHOTOIPaHHUKOB

7.15

OnepupoBaTh  MOHATUSIMH:  CHUMMETpUS B
MPOCTPAHCTBE, LEHTP, OCh U IUIOCKOCTh CHUMMETPHH,
HEHTP, OCh M TUIOCKOCTh CHMMETPHH (HHUTyPHI

7.16

U3sBnekarts, peoOpa3oBbIBATh u
HHTEPIIPETUPOBATh MHMOPMALUIO O TPOCTPAHCTBECHHBIX
reoMeTpuieckux  (Qurypax, TOpeACTaBICHHYIO  Ha
YepTekax U pUCYHKaX

7.17

[IpumensTs TeOMETpUUIECKUE (HAKTHI IS PELICHUS
CTepEOMETPHUICCKUX 3a]1a4, TPEAITOIATAONIINX HECKOIBKO
[IaroB pELICHUs], €CJIM YCJIOBHS NMPUMEHEHHs 3aJaHbl B
SIBHOW (popme

7.18

[IpuMeHATs mpocTeifiline nporpaMMHbIE CpeAcTBa
U 3JICKTPOHHO-KOMMYHHKAIIOHHEIE CHCTEMBI pu
PELICHUHN CTEPEOMETPHUYECKHX 3a7a4

7.19

IMpuBoauTH PUMEPBI MaTeMaTHIECKUX
3aKOHOMEpHOCTEeH B NPHUPOJE U JKWU3HH, PACIIO3HABATH
MPOSIBJICHHE 3aKOHOB I€OMETPHUH B HCKYCCTBE

7.20

[IpuMeHATs TOJyYCHHBIC 3HAHUS Ha MPAKTUKE:
aQHAJM3UPOBATh pEaTbHBIC CUTYallld W TPUMEHATH
M3y4YEHHbIC IMOHSATUS B MpoOLECCe MOMCKA PEIIeHUsS
MaTeMaTU4eCKH chopMyIHpOBaHHOMN poOIEMBI,
MOJICTUPOBATH PEAbHBIC CUTYAIUU HA S3BIKE TCOMETPHH,




Kon

IIpoBepsieMble MpeaMeTHBIE Pe3yJIbTATHI

MPOBEPsAEMOro 0CBOEHHUSI OCHOBHOI 00pa3oBaTe/IbHOIi MPOrpaMMbl
pe3yJabTara cpeaHero oduero oopa3oBaHusi
HCCIIEIOBATh TOCTPOCHHBIE MOJAENTH C HCIOIB30BAaHHEM
reOMETPUIECKUX MOHATHH M TEOpeM, almapara ajareopsl,
pemaTb ~ TpaKTHYSCKWE  3aJla4yd,  CBS3aHHBIE  C
HAXOXKJICHUEM TEOMETPUUCCKIX BEITHINH
11 KJIACC
Kox IIpoBepsiembie npeIMeTHbIe
pe3yJbTaThl OCBOCHUS OCHOBHOU
NMpPoBePsSieMOro N
e o0pa3oBaTe/ibHOIi MPOrpaMMbl CpeIHEro
o0mero odpasoBanus
6 TeomeTpus
OnepupoBaTh TMOHATHSMHK:  IMTHHIPUIECKAS
MTOBEPXHOCTb, obpazyromue ITUHPUIECKON
6.1 MOBEPXHOCTH, IIWJIMHJP, KOHUYECKAs ITOBEPXHOCTb,
oOpasyromue KOHWYECKOM IOBEPXHOCTH, KOHYC,
cheprueckasi IOBEPXHOCTh
6.2 Pacno3naBate Tena BpameHus (HWIMHIP, KOHYC,
' cepa u map)
6.3 OOBACHATH CIIOCOOBI MTOYYCHUS T BPAIICHUS
6.4 KnaccudpunupoBats B3auMHOE PAaCHOIOKEHHE
' cepbl M MIOCKOCTH
OmnepupoBaTh MOHATHSIMHU: MIAPOBOH CErMEHT,
6.5 OCHOBAaHHE CETMEHTa, BBICOTa CETMEHTA, IIapOBOU
’ CIIOH, OCHOBaHHE HIAPOBOTO CJIOS, BHICOTA IIAPOBOTO
CJI0s, IIAPOBOM CEKTOP
Boruncnsate 00bEMBI U TUIOLIAAN TTOBEPXHOCTEM
6.6 TeJ BpalICHUsS, TEOMETPUICCKUX TENl C NMPUMEHEHHUEM
dhopmyn
OnepupoBaTh  MOHATHSIMHU:  MHOTOTPAHHUK,
6.7 BITMCAHHBI B cepy W OMHCAaHHBIH OKOIo cdepsl,
’ cepa, BIOHCAaHHAsT B MHOTOTPAaHHUK WM  TEIO
BpanieHus
6.8 BEIUUCTATE COOTHOWICHUS MEXKAY ILIOMIAISIMU

TTOBEPXHOCTEH U 00bEMaMU MOTOOHBIX Tell




Kon
NpoBepPsieMOro
pe3yJjabTara

6.9

IIpoBepsiemble peIMeTHbIE
pe3yJbTaThl 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHON NMPOIrPaMMbI CpeIHero
o01ero oopazoBaHus

N300paxare usydaemble (UIYpbl OT PYKH U C
IPUMEHEHUEM TPOCTBIX YEPTEKHBIX HHCTPYMEHTOB

6.10

BrInonHATE (BBIHOCHBIE) TUIOCKHE YEPTEKHU H3
PUCYHKOB TIPOCTBHIX OOBEMHBIX (HUTYp: BUA CBEPXY,
cOOKY, CHU3Y; CTPOUTH CEUCHUsI T BPAIICHHS

6.11

W3Bnexars, HHTEPIPETUPOBATh u
mpeoOpa3oBbIBATh HHPOPMAIHIO O MPOCTPAHCTBEHHBIX
TreOMETPUYEeCKUX  (Urypax, MpeACTaBICHHYI0 Ha
YepTeKax U pUCYHKaX

6.12

[Ipumensats reomerpudeckue  (akTel IS
peleHus CTEePEeOMETPUUYECKUX 3azay,
MPEIoaralouIMX HECKOJIbKO LIaroB pPeUIeHHs, €CIH
YCIJIOBUSI IPUMEHEHUS 3a1aHbl B ABHOH popme

6.13

OnepupoBaTh MOHATHEM: BEKTOD B
MIPOCTPAHCTBE

6.14

BroimonHATe  EHCTBUSL  CIOXKEHHUS BEKTOPOB,
BBIYHUTAHMSI BEKTOPOB H YMHOXCHHS BEKTOPA HA YHUCIIO,
00BSICHATH, KAKMMU CBOMCTBAMHU OHM 00JIaJar0T

6.15

HpI/IMeHﬂTL IMMpaBUJIO MapajuiCjacnumneaa IMnpu
CJIOKCHHUH BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMMU: JIEKapTOBBI
KOOPIMHATHI B MPOCTPAHCTBE, BEKTOp,  MOIYNb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPIUHATHI BEKTOPA,
Yrojl MEXIy BEKTOpaMH, CKaJSIpHOE IIPOU3BEACHUE
BEKTOPOB, KOJUIMHEAPHBIE ¥ KOMIUTAHAPHBIC BEKTOPHI

6.17

Haxoaute cymMMy BEKTOpPOB U IIPOU3BENEHHE
BEKTOpa Ha YUCIIO, YTOJI MEXKY BEKTOPaMHU, CKaJISIPHOE
MPOU3BEJCHHE, PACKIIAAbIBATh BEKTOP MO JBYM HEKOJ-
JIMHEapHBIM BEKTOpaM

6.18

3aI[aBaTB IJIOCKOCTh YPABHCHUEM B L[eKapTOBOfI
CUCTEMEC KOOpAWHAT

6.19

Pemats HpOCTeﬁIHPIC TCOMETPHUICCKUEC 3agavu
Ha IPUMCHCHUC BEKTOPHO-KOOPAWMHATHOI'O MECTOJa

6.20

Pemats 3aJauu Ha JA0Ka3aTcJIbCTBO
MATEMATUYCCKUX OTHOIICHHI n HaXO0XJICHHUEC
TCOMETPUICCKUX BCIIMYUH 1o 06pa3uaM HIn
aJlropytMaM, HPUMCHASA U3BCCTHBIC METOAbI IIpHU
PEHICHUHN CTAHJAAPTHBIX MATEMATUYCCKUX 3a1a4

6.21

[Ipumensty MpoCTEeHIIIe MporpaMMHbIE
CpEeICTBA U AICKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI
MIPU PELICHUH CTEPEOMETPUUYECKUX 3aj1au




IIpoBepsiemble peIMeTHbIE

Kon N
pe3yJbTaTbl 0CBOCHUS] OCHOBHOM
NMpPoBePsSieMOro N
00pa3oBaTeIbHOI MPOrpaMMBbl CpPeHEro
pe3yJjabTara
o01ero oopazoBaHus
IMpuBoanTh MPUMEPBI MaTeMaTHYeCKHX
6.22 3aKOHOMEPHOCTEN B NIPUPOAE M KHU3HH, Paclo3HABaTh
MPOSIBJICHHE 3aKOHOB F€OMETPHH B HCKYCCTBE
[IpuMeHSTh MONyYCHHBIC 3HAHUS HA TPAKTHKE:
AHAJM3UPOBATh pEaNbHBIC CHTYallMd ¥ IPUMEHSITH
M3y4YEHHbIC IOHATUS B MPOILECCE IOUCKA PELICHUs
MaTeMaTH4ecku  c(HOpMYyJTUPOBAHHOH  TPOOIIEMEI,
6.23 MOJICTUPOBATh PEaJbHBIC CUTYallMd Ha SI3BIKE I€O0-

METPHUH, WCCIEAOBATh IOCTPOCHHBIE MOAETH C WC-
MOJIb30BaHMEM T'€OMETPUYECKHX MOHITHH H TEopeMm,
ammapara anreOpel, peliath MPAKTUYSCKHE 3a1adi,

CBSA3AHHBIC C HAXOXKXACHUEM I'COMETPUICCKUX BCJIMYNH

INPOBEPAEMBIE DJIEMEHTBI COAEP KAHUS

10 KJIACC

K
o

IIpoBepsieMblii 3JIEMEHT COePKAHMS

I'eomerpus

OcCHOBHBIE TIOHSTHSI CTEPEOMETpPUHU. Touka, mpsMasi,
IUIOCKOCTh, ~ NpocTpaHcTBO. I[lomsTHE 00 akcHnoMaTHYecKoM
MOCTPOEHUH CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUU M CIIEICTBUS
U3 HUX

B3amMHOe pacmonokeHHEe TPSAMBIX B IPOCTPAHCTBE:
nepecekarouiecs, mnapajuleJbHble M CKpELIUBAIOIIUecs MpsSMbIE.
[TapamienbHOCTh MPSAMBIX M IUIOCKOCTEH B MPOCTPaHCTBE: Mapai-
JeTbHBIE TPSIMBIE B TPOCTPAHCTBE, MAPATUICIBHOCT TPEX HPSAMBIX,
MapajiyieIbHOCTh TIpSIMOiA Y TUIOCKOCTH. Vrst
C COHANpPaBICHHBIMH CTOPOHAMH, YTOJ MEXKIY THPAMBIMH B
npocTpaHcTBe. [lapamnenbHOCTh  TUIOCKOCTEH: — MapaliiesbHble
TJIOCKOCTH, CBOMCTBA MapajuIeNbHBIX IUIocKocTed. [lpocreitmme
MPOCTPAHCTBEHHbIE (UTYphl Ha TUIOCKOCTH: TETpa’lp, Kyo,
napajuiesienunes1, IOCTPOeHUE CEUEHHH

[MepnenaukyasipHOCTH TIPSIMOiA u MJIOCKOCTH:
NepIeHANKYISIPHBIE  OpsSMBIE B TNPOCTPAHCTBE,  IPSMBIC
napajulelibHble M TEepPIeHAUKYIApHble K IUIOCKOCTH, TPHU3HAK
NEPIEHAUKYIISIPHOCTH TPSIMOMl M IIOCKOCTH, TeopeMa O MpsiMOH




o

ITpoBepsieMblii 3JIEMEHT COAEPKAHUA

HNEePIEHINKYISIPHOH INIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YTOJI MEKAY
MpsIMOM U IUIOCKOCTBIO, JBYIPAaHHBIA YTod, JUHEHHBIA yroi
JIBYTrpaHHOro yria. [lepneHauKyasp ¥ HAKJIOHHBIE: PAacCTOSHHE OT
TOYKH JO IJIOCKOCTH, PACCTOSHHUE OT NPAMOM 110 IJIOCKOCTH,
npoeknusi  (QUIyphl Ha  IUIOCKOCTh.  llepmeHAnKyIspHOCTDH
IUIOCKOCTEH: MpHU3HAK TEPIEHIUKYSIPHOCTH JIBYX IUIOCKOCTEH.
Teopema 0 TPEX MepHEHIUKYIAPAX

[Tousitue MHOTOTPaHHUKA, OCHOBHEIC AIIEMEHTHI
MHOTOTPAHHUKA, BBITYKIBIE ¥ HEBBIIYKIBIE MHOTOI'PAaHHUKH,
pa3BépTka MHOrorpanHuka. [Ipusma: n-yrojapHas mpusma, rpaHd U
OCHOBaHUS TPU3MBI, TNpsiMasi W HAKIOHHAs TPU3MBI, OOKOBas U
MIOJTHAsl TIOBEPXHOCTh HpHU3MEI. [lapamnenenunen, npsMOYTOIBHBIN
napajjienienure; W ero  cpoictBa. [lupamupa: n-yronpHas
mUpaMHa, TPAaHH W OCHOBaHHE MHUPAMHIBI, OOKOBask W IIOJHAS
MOBEPXHOCTh TMHMPaMHJIbl, MpaBUIbHAs U yceu€HHas NHpaMHa.
OJeMeHThl MPHU3MBI M NUpaMuasl. llpaBUIBHBIE MHOTOTPAaHHUKH:
MOHSTHE NPABIIBHOIO MHOTOTPAaHHMKA, IMPAaBWIBbHAS MpHU3Ma U
MpaBWibHas NHpaMua, MpaBWIbHAs TpPEYrojpHas NHpamMuaa u
NpaBWIBHBIA TeTpadnp, KyO. IlpexcraBmeHne O TIPaBIIIBHBIX
MHOTOTPAaHHHUKAX: OKTa’Ap, JOACKa’Ap M uKocadapyrue CedeHus
IPU3MBI ¥ THPAMHIBI

CumMeTpuss B MPOCTPAHCTBE: CHUMMETPUS OTHOCHUTEIHHO
TOUYKH, IPAMOH, IIOCKOCTH. DJIEMEHThl CUMMETPUM B MHUpaMUIAX,
napajuiesnenuneiax, IpaBUIbHbIX MHOIOIPaHHUKAaX

Breluncnenne  3I€MEHTOB — MHOTOTPAaHHUKOB:  pEOpa,
quaroHany, yriael [lmomanbs OOKOBOW TOBEPXHOCTH W IIOJNHOU
MOBEPXHOCTH TPSMON NPHU3MBI, IJIOMAAh OCHOBAaHUH, Teopema O
OOKOBOI TIOBEPXHOCTH TpAMON Tpu3Mbl. [lmomans OOKOBOH
MOBEPXHOCTH U IMOBEPXHOCTH NMPaBMIIBHOM MUpaMH[BI, TEOPEMa O
wiomany yceu€Huoil mmpamuabel. [lomsatue 00 o0béMe. O0BEM
UPaMUbl, IPU3MBI

HOL[OGHI)IC TCJIa B IPOCTPAHCTBE. CooTHONIICHUS MEXKAY
I1omaasaMmu HOBerHOCTCﬁ, 00BéMaMHu HOL[O6HBIX TCI




Kon

11 KJIACC

IIpoBepsiemMblii 3JIeMEHT COIepPKAHUA

['eomerpust

HuauHapudeckast MOBEPXHOCTb, obpazyromue
IUTHHIPUYIECKON MMOBEPXHOCTH, oCh MUTHHAPAICCKON
MOBEepPXHOCTH. IIWaMHApP: OCHOBaHMsS W OOKOBas IMOBEPXHOCTD,
oOpa3yromasi ¥ 0Ch, TUIONIAh OOKOBOH M MOJHON TTOBEPXHOCTH

Konuveckass moBepxHOCTh, 0Opa3yromue KOHHYECKOU
TTOBEPXHOCTH, OCh M BEpIIMHA KOHMUYECKOW moBepxHocTH. KoHyc:
OCHOBaHWE W BEpIIMHA, O0pa3yrolias W OCh, IUIOMANb OOKOBOM
Y TIOJTHOH TOBEPXHOCTH. YCEUEHHBIH KOHYC: O0Opasywilue W
BBICOTA, OCHOBAHUS H OOKOBasi IOBEPXHOCTh

C(bepa U 1map: OCHTp, paauyc, [AUaMeTp, IUIOMAab
MOBEPXHOCTHU C(l)epI)I. Bzaumnoe PACIIOJIOKECHHUE C(l)epI)I u
IJIOCKOCTH, KaCaTCJIbHAA IIJIOCKOCTb K C(bepe, IJ1omaab C(bepbl

N3o0pakeHne Tenm BpallleHWsT Ha IUIOCKOCTH. Pa3Béprka
LWIMH]pPA U KOHYyCa

Kom0uHaumuu  Ten  BpauleHHs M MHOTOTPaHHHKOB.
MHororpaHHuK, ONMHCAHHBIA OKOJO cdephl, cdepa, BIUCAHHAS B
MHOTOIPaHHUK, HJIH TEJIO BPAIICHHS

[lonstne 06 00BEMe. OCHOBHBIE CBOHCTBa OOBEMOB TeIL
Teopema 00 00bEME TNPSIMOYTOJBHOTO Tapajlelienunena |
ciencteust w3 He€. OOBEM muwmHIpa, KoHyca. O0BEM miapa u
IJI0MIa(b Chepsl

[Tono6ubie Tena B mpoctpaHcTBe. COOTHOIICHUS MEXIY
TJIOMIA IIMU ITOBEPXHOCTEH, 00BEMaMU TOJJOOHBIX TEJ

Ceuenust wIHHApPa (MAPAJUICTBHO W MEPHCHIUKYISIPHO
ocH), ceueHHs KoHyca (mapajuielbHOe OCHOBAaHHIO M IMPOXOJSIIEe
yepes BEPIUHY), CEUCHUS 1apa

Bektop Ha mnockoctn m B mpoctpanctBe. ClOXEHHE H
BBIYUTAHUE BEKTOPOB. Y MHOKEHHME BEKTOpa Ha 4ucio. Paznoxenue
BEKTOpa 10 TpEéM HEKOMIUIaHApHBIM BekTopam. [IpaBuio
napajuienenumnena. Pemenue 3amay, CBA3aHHBIX C NPUMEHEHUEM
MIpaBWJI IEHCTBUI C BEKTOPAMH

.10

[IpsimoyronpHast cucreMa KOOpPAMHAT B IMPOCTPAHCTBE.
Koopaunatel BekTopa. IIpocreiinue 3a1aun B KOOpAUHATaX. YTOII
Mexnay BekTopamu. CKalsipHOe NpPOH3BEACHHE BEKTOPOB. BrI-
YHUCIIEHUE YIVIOB MEXIy NMPSAMBIMU U IIIOCKOCTSIMH. KoopauHaTHO-
BEKTOPHBIM METOJ IPU PEILIEHUH F€OMETPUUECKUX 3a/1a4




o

IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KJIACC

IIpoBepsieMblii 3JIEMEHT COePKAHMS

I'eomerpus

OcCHOBHBIE TIOHSTHS CTEPEOMETpUHU. Touka, mpsMas,
IUIOCKOCTh, — NpocTpaHcTBO. I[loHsATHE 00 aKcHoOMaTHYecKOM
MOCTPOEHUH CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUU M CIIEACTBUS
U3 HUX

B3amvHOe pacmonokeHHEe TPSAMBIX B IPOCTPAHCTBE:
nepecekarouiecs, mnapajuleJbHble M CKpELIUBAIOIIUecs MpsSMbIE.
[TapamienbHOCTh MPSAMBIX M IUIOCKOCTEH B MPOCTPaHCTBE: Mapai-
JeTbHBIE TPSIMBIE B TPOCTPAHCTBE, MAPATUICIBHOCT TPEX HPSAMBIX,
MapajiyieIbHOCTh TIPSIMOiA Y TUIOCKOCTH. Vrast
C COHANpPaBICHHBIMH CTOPOHAMH, YTOJ MEXIY THPSMBIMH B
npoctpancTBe. [lapajuiedbHOCTh — IJIOCKOCTEW:  MapajuiesibHbIe
TJIOCKOCTH, CBOMCTBA MapauIeNbHBIX IUIocKocTed. I[lpocreitmme
MPOCTPAHCTBEHHbIE (UTyphl Ha TUIOCKOCTH: TETpa’lp, Kyo,
napajuiesienune1, IOCTPOSHUE CEeUEHHH

[lepneHIUKyISIPHOCTD npsIMOi u IJIOCKOCTH:
NepICHANKYISIPHBIE  OpsSMBIE B TNPOCTPAHCTBE,  MPSMBIC
napajUlelbHbIE M NEPHCHAMKYISIPHBIE K IDIOCKOCTH, MPHU3HAK
NEPIEHAUKYIISIPHOCTH TPSAMOM M IUIOCKOCTH, TeopeMa O MpsMOi
MEPIEHANKYIISIPHON TUIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YIOJ MEXKIY
MpsIMOM W TUIOCKOCTBIO, JABYIPAaHHBIA YTOJd, JUHEHHBIA Yroi
IBYrpaHHOTO yria. [lepmeHanKyssp W HaKJIOHHBIC: PACCTOSIHUE OT
TOYKH [JO IJIOCKOCTH, PACCTOSHUE OT HOPAMOH 110 MJIOCKOCTH,
OpoeKnuss  (QUTYpHl HAa  IDIOCKOCTh.  [lepmeHAnKyIsIpHOCTD
IUTIOCKOCTEH: MpPHU3HAK TEPIEHIUKYIPHOCTH JIBYX IUIOCKOCTEH.
Teopema o TpEX MepPHEHIUKYISIPAX

ITonsTue MHOTOTPaHHUKA, OCHOBHBIE JJIEMEHTHI
MHOTOTPAaHHHKA, BBITYKIBIE ¥ HEBBITYKIBIE MHOTOI'PAaHHUKH,
pa3BépTka MHOTOrpaHHUKA. [Ipru3ma: n-yromsHas mpusMma, TpaHd H
OCHOBaHMs MPHU3MBI, MpsMas U HAKIOHHas MpHU3MbI, OOKOBas W
MOJIHAsT TIOBEPXHOCTh Npu3Mbl. [lapamnenenures, NpsiMOYTOJbHBIN
napajjieNienurie]] W ero cBoictBa. [lupamupa: n-yronapHas
nUpamMHuia, TPaHW M OCHOBAaHHE NHpPaMHIBI, OOKOBas M IIOJTHAS




o

ITpoBepsieMblii 3JIEMEHT COAEPKAHUA

IIOBEPXHOCTh INMpaMM[ibl, IpaBUWIbHAas U yCeu€HHas NHMpaMuia.
OneMeHThl Npu3Mbl U nupaMmuibl. [IpaBUIbHBIE MHOTOIpDaHHUKU:
MOHATUE TPAaBUIBHOIO MHOTOTpaHHHMKA, MpaBWJIbHAs NpU3Ma U
MpaBW/bHAs NHUpaMUAa, NpaBWIbHAg TPEYrojibHas NHUpaMuaa u
NpaBWIBHBIA TeTpadnp, KyO. IlpeacraBmeHne O TIPaBHIBHBIX
MHOTOIpaHHUKaX: OKTa’ap, AoAeKa’ap U ukocadapyrue CedeHus
MPU3MBI M IHPAMUIBI

CumMeTpuss B IPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO
TOUYKH, IPAMOM, INIOCKOCTH. DJIEMEHThl CUMMETPUM B MHUpaMUIaX,
napajuiesienuneax, MpaBUIbHbBIX MHOMOIPaHHUKAX

Brruncnenue 3JIEMEHTOB MHOTOTPaHHUKOB: pEodpa,
quaroHan, yriel. [lnomans OOKOBOW TOBEPXHOCTH M IMOJHOU
MOBEPXHOCTH TPSMON TPHU3MBI, IJIOMAJAh OCHOBAaHUH, Teopema O
OOKOBOI TOBEpXHOCTH TpsiMOi mpm3Mbl. [lnomans GOKOBOI
MMOBEPXHOCTH M TMOBEPXHOCTH TMPABUILHOM MHpPaMHU[BI, TEOpPEMa O
wionagyu ycedéHHol mnupamuapl. [loHatue 00 o0béMe. OOBEM
MTUPaMUJIBI, TIPU3MBI

I[onmo6ubie Tema B mpoctpaHcTBe. COOTHOIICHHS MEXTY
TUTONIAJISIMH TTIOBEPXHOCTEH, 00hEMaMH MOJO0HBIX Tell

11 KJIACC
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IIpoBepsiemMblii 3JIeMEHT COIepPKAHUA

['eomerpus

Hunmuaapudeckas MIOBEPXHOCTb, obpasyromnue
MTHHIPAYIECKON MOBEPXHOCTH, oCh HUTHHAPAIECKOR
MOBEpXHOCTH. LlMaMHIP: OCHOBaHMSA W OOKOBas IMOBEPXHOCTD,
oOpa3yromas u 0Ch, TUIONIA]h OOKOBOH M MOJHON TOBEPXHOCTH

Konuveckass moBepxHOCTh, 0Opa3yromue KOHHYECKOU
MOBEPXHOCTH, OCh W BepIIMHA KOHWYEeCKOW moBepxHocTH. KoHnyc:
OCHOBAaHHE W BepIIMHA, 00pa3yromas W OCh, IUIOMATs OOKOBOW
Y TIOJTHOH TMOBEPXHOCTH. YCEUEHHBIH KOHYC: O0Opasylliue Hu
BBICOTA, OCHOBAHUS H OOKOBasi IOBEPXHOCTh

Cbhepa um map: meHTp, pagumyc, AHAMETp, IUIOLIAIh
MOBEPXHOCTH cdephl. B3aumHOe pacroiiokeHue cdepbl H
TJIOCKOCTH, KacaTeabHas TUIOCKOCTh K cdepe, mioniaib chepsl

I/I306pa>1<eHHe TCJI BpallCHHA Ha IIJIOCKOCTH. Pa3BépTKa
HUJIMHAPA U KOHYCa

KomOunamuer  Tem  BpameHWs W MHOTOTPaHHHUKOB.
MHOrorpaHHuK, OMUCAHHBIA OKONO cdepsl, cdepa, BIUCAHHAS B
MHOTOTPAHHUK, WU TEJI0 BPaLeHUS

[onstie 00 00BEMe. OCHOBHBIE CBOMCTBA OOBEMOB TEIL
Teopema 00 00bEME NPSAMOYTOJIBHOTO Mapajiefienunena Hu
ciencteust w3 He€. OOBbEM mummHIpa, KoHyca. O0BEM mmiapa u
TJIONIATb Chephl

HOI[OGHBIG TCJIa B IPOCTPAHCTBE. CooTHONIICHUS MEXAY
IiomaasaiMu HOBerHOCTeﬁ, 00BEMaMH HOI[OGHBIX TCI

Ceuennst wwiMHApa (HapajiebHO M MEPHCHAUKYISIPHO
ocH), ceueHHus KoHyca (IapajuielbHOe OCHOBAaHHIO M IMPOXOJSIIEe
gepe3 BEpIIUHY), CEUCHU mapa

BexTop Ha mockoct M B mpocTpaHcTBe. CIOXEHUE U
BBIYUTAaHHE BEKTOPOB. YMHOKEHHE BEKTOpa Ha 4ucio. PasnoxxeHue
BEKTOpa 1Mo TpEéM HEKOMIUIaHapHBIM BekTopam. [IpaBuio
napajuienenumena. Pemenue 3amay, CBA3aHHBIX C NPHUMEHEHHEM
TIpaBWJI IEHCTBUN C BEKTOPAMHU
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[IpsimoyronpHast cucreMa KOOpPAMHAT B MPOCTPAHCTBE.
Koopnunater Bexropa. [Ipocreiimue 3agaun B KOopaAuHaTax. YTOJ
Mexay Bekropamu. CkanspHOe MpoU3BEJEHHE BEKTOPOB. BbI-
YHCIICHUE YTJIOB MEXIY HPSAMBIMH U IUTocKocTsMH. KoopauHaTHo-
BEKTOPHBIM METOJI IPH PEHIICHUH T€OMETPUIECKUX 33124




NPOBEPAEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHHUA K

PE3VJIbTATAM

OCBOEHMUMA

OCHOBHOM OBPA30OBATEJIbHOM

HPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30OBAHUSA

Kon
NpoBepsieMoro
TpeOoOBaHNS

IIpoBepsiemblie TpeOGOBaAHUSA K
NpeIMeTHBIM Pe3yJbTAaTaM 0CBOCHHS
OCHOBHO# 00pa3oBaTeJIbHOI
NPOrpaMmbl cpeHero ooimero
o0pa3oBaHus

Bragenne MeromamMu - JI0Ka3aTelNbCTB,
QITOPUTMAMHU  peIIeHWs  3ajad;  yMCHUE
(GOopMyIHUpOBaTE U ONEPUPOBATH IMOHSATHIMU:
olpezielieHne, aKcuoMa, TeopeMa, CJCICTBHE,
CBOWCTBO, NpHU3HAK, JIOKa3aTelIbCTBO,
PaBHOCHJIbHBIE (POPMYIHPOBKH; MPUMEHSITH HX;
yYMEHHE (dbopMyIHpoBaTh obOpartHoe u
MPOTUBOIIOJIOKHOE  YTBEPXKICHUE, ITPHBOIUTH
OpUMEpbl W KOHTPIIPUMEpPBI, HCIOJIb30BaTh
METOJ MaTeMaTHYeCKOW WHIYKIUU; MPOBOIUTH
JOKa3aTeNbHBIC PACCYy)KACHUS TIPH  PEIICHUH
3a7ia4, OIICHMBaTh JIOTHYECKYI IPAaBUILHOCTh
paccyXIeHH; yMEHHEe ONepHPOBATh MOHATHIMU:
MHOKECTBO, TOJMHOXECTBO, OICPallil  HaJ
MHOECTBaMH; YMEHUE HCTIONB30BaTh
TEOPETHKO-MHOXKECTBCHHBI  ammapar  juis
ONUCaHMs PEaNbHBIX MPOLECCOB U SIBJICHUH W
MpU pEIICHWH 3a/a4, B TOM YHCIEe U3 JPYTUX
YUeOHBIX TPEAMETOB; YyMEHHE OIEPHPOBATH
MOHSTUSAMU: Tpad, CBA3HBINA rpad, AepeBo, IMUKI,
rpad Ha TUIOCKOCTH; YMEHHE 3aJaBaTh U
ONMHKCHIBATh Tpadpl Pa3NUIHBIMU  CIOCOOAMU;
HCIIOJIE30BaTh Tpadbl IPU PEIICHNUH 3a/1a4

Ymenue OIepUpOBaTh HNOHATUSMHU!
HATypaJlbHOE YHKCJIO, LEJI0€ YHUCIO, CTENEHb C
LeNbIM  TOKa3aTeleM, KOpPEeHb HaTypaJbHOU
CTEIEHH, CTEIEHb c paLOHAIbHBIM
[OKa3aTeneM, CTEeNeHb C  JIeHCTBUTENIbHBIM
mokasareisieM, Jorapudm 4uciia, CUHYC, KOCHHYC
W TaHTE€HC MPOU3BOJIBHOTO YHMCIA, OCTATOK IO
MOZYJIIO, paLOHaIBHOE 4HCIIO,
HppalOHAJIEHOE 4HCIIO, MHO’KECTBA
HaTypaJIbHBIX, LEJBIX, palMOHAIBHBIX,




Kon
NMPoBePSIEMOro
TpeOoOBaHMS

IIpoBepsiemble TpeOGOBaHUS K
NpeIMeTHBIM Pe3yJabTATAM O0CBOEHHS
OCHOBHOI1 00pa3oBaTeJIbHOM
MPOrpaMmMbl CpeHero 001ero
o0pa3oBaHus

JCHCTBUTENBHBIX YHCEN; YMEHUE HCIOIB30BaTh
MpPU3HAKK JEMUMOCTH, HAMMEHBINIMA OOIHiA
NeNUuTeNh W HauMEHbIlee oOIiee KpaTHoe,
anroput™  EBKiMma Tpu  peIIeHHH  3a1ad;
3HAaKOMCTBO  C Pa3MUYHBIMH  O3HUIIMOHHBIMU
CHUCTEMaM{ CYHCIICHHS; YMEHHE BHINOIHITH
BEIYUCIICHHE 3HAYCHWH W  TpeoOpa3oBaHUA
BEIpOKEHUH CO CTENCHAMH WU JIorapudmamu,
peoOpazoBaHMUsI JIPOOHO-PAITIOHATEHBIX
BBIPOKEHHUH; YMEHUE OIEPUPOBATH MOHATUIMU:
MOCIEI0BATEIHLHOCTD, apupMeTHIecKas
NpOTpeccHs,  IeoOMEeTpUdecKas  MPOTPECcCHs,
OcCKOHEYHO  yObIBamINass  reoMeTpuvecKast
MIPOTPECCHS; YMEHUE 3a]1aBaTh
MOCIE0BATEILHOCTH, B TOM YHCJE C IOMOIIBIO
PEKYppPEeHTHBIX (HOPMYN; YMEHHE OIEPHPOBATH
MOHATHAMHU: KOMIUIEKCHOE YHCIIO, CONPSDKEHHBIE
KOMILUICKCHBIE — YHCJIA, MOIYJNb ¥ apryMEHT
KOMILJICKCHOTO qHcia, ¢bopma 3amucu
KOMITJICKCHBIX qrcel (reomeTpHuuecKas,
TPUTOHOMETpPHUYECKasl U anredpandeckas); yMeTh
MPOM3BOANTE  apuMeTHUecKne IeHCTBUS ¢
KOMILICKCHBIMU YHCJIAMU;, TTPUBOIUTH MPUMEPHI
WCTIOJIb30BAHUS KOMIDIEKCHBIX YHCelT;
ONEpUPOBaATh MOHATHSMHU: MaTpuna 2x2 u 3x3,
ONpEeNeNUTeb ~ MATPHUIBL,  TCOMETPUUCCKHIA
CMBICJT ONIPEACITIUTEIS

Ymenue OIepUpOBaTh HNOHATUSMHU!
paLyOHaJIbHEIE, UppalnyoHaJIbHBIE,
MOKa3aTelibHbIe, CTENeHHbIE, JorapupMUuecKue,
TPUTOHOMETPUUECKHE YPABHEHHUS U HEPABEHCTBA,
UX CHUCTEMBI; YMEHHME ONEPUPOBATH IIOHATUSIMMU:
TOXKIECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHue,
ypaBHEHHUE, HEPABEHCTBO, CUCTeMa ypaBHEHUU U
HEPAaBEHCTB,  PaBHOCWIBHOCTH  YPaBHEHUH,
HEPAaBEHCTB M  CHUCTEM; YMEHHE pellaTh
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C [IOMOLIbIO
pa3IMuYHBIX ~[PUEMOB; pellaTh  YpaBHEHUS,
HEpPaBEHCTBA U CUCTEMBI C [ApaMeTpoM;
IIPUMEHATh  YPAaBHEHHUS, HEPAaBEHCTBA, UX




Kon
NMPoBePSIEMOro
TpeOoOBaHMS

IIpoBepsiemble TpeOGOBaHUS K
NpeIMeTHBIM Pe3yJabTATAM O0CBOEHHS
OCHOBHOI1 00pa3oBaTeJIbHOM
MPOrpaMmMbl CpeHero 001ero
o0pa3oBaHus

CHCTEMBI JJIsl pelIeHHs] MaTeMaTHUECKHX 3a/1a4 1
3aJa4 W3 Ppa3IUuYHBIX obOjacTed Hayku H
peabHON XKU3HU

VYMeHHe ~ OnepupoBaTh  IOHATHAMHU:
¢GbyHKIHS, Y9ETHOCTh (DYHKIUHU, MEPUOAUIHOCTD
(GYHKIUH, OTPaHUYCHHOCTh (DYHKIIUH, MOHOTOH-
HOCTh  (DYHKIMH,  3KCTpeMyM  (YHKIIHH,
HauOoJblllee U HAaUMEHBIIIee 3HAYCHHUS (DYHKITUH
Ha TIPOMEXKYTKE, HempepbiBHAas  (QyHKIHMS,
ACHMIITOTHI Ipaduka GYHKIHH, IEPBas U BTOpas
MpOM3BOAHAS (DYHKIUU, TEOMETPUUCCKUHA U
(buznyeckmii CMBICIT TIPOU3BOIHOM,
nepBooOpa3Hasi,  ONPEACNEHHBIH  WHTErpal;
YMEHHE  HAaXOAWTh  ACHUMIOTOTHI  Tpaduka
(GYHKIUM, yMEHHE BBIYHCISTH IPOU3BOIHBIC
CYMMBI, [TPOU3BE/ICHUS, YACTHOTO M KOMITO3UIMU
(yHKIMHA, HAXOJWTh YpaBHEHHE KacaTelIbHOH K
rpapuky  GyHKOUY, yMEHHE  HaXOIUTb
MPOM3BOAHBIC IEMEHTAPHBIX (PYHKIMH; yMEHHE
MCIIOJIb30BaTh MPOU3BOIHYIO JJIsl MCCIIENOBAHUS
GbyHKIHH, HaXOHTh HanOOoJIbIIHE u
HaVMEHBIIUEC 3HA4YCHUS (QYHKIUH, CTPOUTH
rpadyK  MHOTOWICHOB C  HCIIOJB30BAaHUECM
arrapara MaTeMaTHYeCKOTO aHaIN3a; IPUMEHSATh
MPOU3BOJHYIO JJIsi HAXOKACHHS HAWIY4YIIero
pelieHnss B NPHUKIATHBIX, B TOM  YHUCIE
COLMANTFHO-DKOHOMHYECKHX U (pu3mdeckux
3a/layax; HAXOJWUTh IUIONIAU U 00BEMBI QUTY C
MOMOIIBI0 HWHTErPajia; MPHUBOAUTH IPUMEPHI
MaTeMaTHYECKOT0 MOAEIHPOBAHHS C TIOMOIIBIO
nuddepeHanbHbIX YpaBHEHUH

VYMeHHe ~ OnepupoBaTh  IOHATHAMHU:
rpapuk  GyHKIUH, ~ oOpaTtHas  (PYHKIHS,
KoMIo3unmss  (pyHKOWH, JUHEeWHas (QYHKIHS,
KBaJIpaTHYHAs GbyHK1HS, pannoHanbHas
byHKIHSA, CTETICHHAs byHKIS,
TPUTOHOMETpPHYECKHE  (QYHKIHMH,  OOpaTHbIC
TPUTOHOMETPHUYECKHE (PYHKIIMHU, MOKa3aTeNbHAas
u jorapupmudeckas (GyHKIMH;, YMECHHUE CTPOUTH
rpadukd  W3y4eHHBIX (YHKIMIA, BBITOJHATH




Kon
NMPoBePSIEMOro
TpeOoOBaHMS

IIpoBepsiemble TpeOGOBaHUS K
NpeIMeTHBIM Pe3yJabTATAM O0CBOEHHS
OCHOBHOI1 00pa3oBaTeJIbHOM
MPOrpaMmMbl CpeHero 001ero
o0pa3oBaHus

npeoOpa3zoBaHus rpadukoB (byHKIIWMIA,
UCTONB30BaTh  TpaduKu Ui W3YYCHHS
MPOIIECCOB U 3aBUCUMOCTEH, P PEIICHUU 3144
U3 Jpyrux YydeOHbIX IPEAMETOB M 3agad U3
peanbHOM  KM3HM;  BBIpaXaThb  (opMyIamMu
3aBHCHUMOCTH MEXITY BEJINYNHAMU;
WCTIONE30BaTh CBOWCTBA WM TpadUKH (PYHKIHHA
JUIsL pellieHHs] YpaBHEHHH, HEPABEHCTB U 3aJa4 C
napaMeTpaMu; u300pakaTh Ha KOOPIMHATHOMN
IUIOCKOCTH MHOXKECTBAa PEIICHUN ypaBHEHUIA,
HEPABCHCTB M UX CHCTEM

VYMeHHe peliath TEKCTOBbIE — 3aJayd
pa3HBIX TUHOB (B TOM YHUCJIE HA MPOLEHTHI, JOIH
W YacTH, Ha IBW)KEHHE, pabOTy, CTOUMOCTh TOBa-
POB ® YCIyr, HAJOTH, 3ada4dl H3 O00JacTH
yIpaBJICHUsI JIMYHBIMH U CeMeIHBIMU
¢uHaHCAMN); COCTaBJIAThH BEIpaKCHHUS,
YpaBHCHUsS, HEPAaBEHCTBA M MX CHCTEMBI IO
YCIOBHIO 33Jla4yd, WCCIEAOBAaTh MOJIYYCHHOE
pelieHrHe W OLEHMBATh  MPAaBAONOJ0OHOCTB
pe3yJbTaTOB; YMEHHE MOJCIHPOBATh PEalIbHbIC
CUTyallud Ha S3BIKE MaTEeMaTHUKH; COCTABIATH
BEIDOKCHHS, YpaBHCHHUS, HEPAaBCHCTBA M UX
CHCTeMBbI M0 YCJIOBHIO 33jlaud, WHCCIE0BaTh
MOCTPOCHHbIE ~ MOJENU  C UCIOJIb30BAHUEM
ammapara aireOpbl, HHTEPIPETUPOBATH IOITY-
YCHHBIN pe3yNIbTaT

YMenue OTIEPHUPOBATH MTOHATHAMMU:
cpenHee apudmMeTHIeckoe, MeHhana,
HauOoJNblllce W HAaUMEHbIICe 3HAUCHHS, pa3Max,
JMCIIEPCHS, CTAHAAPTHOE OTKIIOHEHUE YHCIOBOTO
Habopa; yMeHHe H3BJIEKaTh, MHTEPIPETUPOBATH
HH(POPMAIHIO, IPEACTABICHHYIO B TabJHIaX, HA
JIarpamMMmax, rpapukax, OTpakarollylo CBOWCTBA
peanbHBIX MPOIECCOB M SIBICHUHN; MPEACTABIATH
WHGOPMAITUIO C TIOMOIILI0 TAOJIUI] U JAUArpaMM;
HCCIIEIOBATh CTATHMCTHYECKHUE JAHHBIE, B TOM
Yuclie ¢ IPUMEHEHHEM TpapUUecKuX METOJIOB U
3JIEKTPOHHBIX CPEICTB; TpauuIecKku uccieaoBaTh
COBMECTHBIC HAOJIIOJICHHUS C TIOMOIIIBIO JHarpamMM




IIpoBepsiemble TpeOGOBaHUS K

Kon NpeIMeTHBIM Pe3yJabTATAM O0CBOEHHS
MPOBEPAEMOro OCHOBHOM 00pa30oBaTeJIbHOM
TpeOoOBaHMS MPOrpaMmMbl CpeHero 001ero
o0pa3oBaHus

paccenBaHus U TMHEWHON perpeccun

YMeHue  onepupoBaTb  MOHSATHSIMU:
CIlyJaliHBIH ONBIT ¥  CIIy4aiiHOe COOBITHE,
BEPOSITHOCTh  CIyYaifHOTO COOBITHS, yMEHHE
BBIUUCIISITH BEPOATHOCTH C  HCIIOJIB30BaHUEM
rpaUeCcCKUX METOJOB; IMPUMEHSATH (HOPMYJIIBI
CIOXKEHMS U  yYMHOXEHHUS  BEpOSITHOCTEH,
dbopMyny TIONTHOW  BEpOSTHOCTH, (HopMynTy
Bepnysnmn, komOuHaTopHbIe (haKThl ¥ POPMYIIBI;
OLICHHWBATh BEPOATHOCTH pEATbHBIX COOBITHI;
YMEHUE ONEpUPOBATh MOHATUSAMH: CIydaiiHas
BEJIMYMHA,  paclpeieieHHe  BEpOSTHOCTEH,
MaTeMaTH4YeCcKoe OXXHIAaHUE, TUCIIEPCUs M CTaH-
JapTHOE OTKJIOHCHHUE CIy4allHOH BEIMYHHBI,
GyHKOIMM ~ pacrpefeneHHs W IUIOTHOCTH
8 PaBHOMEPHOTO, MOKA3aTEIIFHOTO M HOPMAJIBHOTO
pacrpeneneHuii; yMeHne UCIoIb30BaTh CBOMCTBA
U3yUYECHHBIX PACHpeAENeHU I pelieHus 3a1a4;
3HAaKOMCTBO C TIOHATHSIMU: 3aKOH OOIBIINX
YHCeN, METOIBl BBIOOPOYHBIX HCCIECIOBAHMIA;
YMEHHE TPHUBOAUTH TPUMEPHl  IMPOSBICHUA
3aKOHa OONBIIMX YHCEI B OPUPOAHBIX U
OOIIECTBEHHBIX SABJICHUAX; YMEHHE ONepHPOBaTh
MOHATHAMHU: COYCTAaHHE, IEePEeCTAHOBKA, YHUCIIO
COYETAaHWH, YHUCIO IICPECTAaHOBOK; OMHOM
HeroToHa; ymMeHHe NMpPUMEHSTh KOMOMHATOPHBIE
GakTBl W pacCcyXACHHUs IS pPelICHUS 3ajady;
OIICHUBATh BEPOSITHOCTU PEATBbHBIX COOBITHIA;
COCTaBIATh  BEPOSTHOCTHYI0  MOAEIb W
HWHTEPIPETUPOBATH MOJIYYEHHBIN pe3yabTaT

YMeHue onepupoBaTh NOHATHAMU: TOUKA,
mpsiMasl, IUIOCKOCTb, IIPOCTPAHCTBO, OTPE3OK,
Iy, BEIMYMHA YT, INIOCKUI YToJl, IByTpaHHbIHA
yroi, TpPEXTpaHHBIA Yroj, CKpelMBaroIuecs
NpsIMBIE, HapasuleIbHOCTh u
NEPNEeHAUKYISPHOCT MpPSMBIX M IIOCKOCTEH,
YroJl MEXIy HPSMBIMHU, YOl MEXIy MNpsIMON U
INIOCKOCTBIO, ~ yYTOI  MEXAYy  IIOCKOCTSIMH,
paccTosiHue OT TOYKHU A0 IJIOCKOCTH, PACCTOSHUE

MEXIy  IpsIMbIMHU, paccTosiHue MEXY




Kon
NMPoBePSIEMOro
TpeOoOBaHMS

IIpoBepsiemble TpeOGOBaHUS K
NpeIMeTHBIM Pe3yJabTATAM O0CBOEHHS
OCHOBHOI1 00pa3oBaTeJIbHOM
MPOrpaMmMbl CpeHero 001ero
o0pa3oBaHus

[UIOCKOCTSIMH; ~ yMEHHE  HWCIOJb30BaTh  IPU
pELICHUH 3a7ad U3y4eHHBIC (DAKTBI U TEOPEMEI
IUTAHUMETPUHU; YMEHHUE OIICHHBATH Pa3MEpBbI
OOBEKTOB  OKPYKAaIOIIEro  MHpa;  CTPOHMTh
MaTeMaTHYeCKUe  MOAEIM  C  IOMOIIBIO
EOMETPUUYECKUX TOHATHH M BEJIUYUH, PEIIaTh
CBsI3aHHBIC C HUMH MPAKTHYECKHE 3a/1a41
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VYMeHHe ~ OnepupoBaTh  IOHATHAMHU:
TJIOMIATh ¢burypsl, 00BEM urypsl,
MHOTOTPaHHUK, TPAaBWIBHBIA MHOTOTPaHHHK,
CeueHHe MHOTOTPaHHHKA, KyO, MapaslieIIeuIe]I,
npu3Ma, nupamuaa, Qurypa U TOBEPXHOCTh
BpallleHHs, LWIMHADP, KOHyC, wiap, cdepa,
wiomanb  cepsl, IUIOMAAb  TOBEPXHOCTH
MUPAMUJIBI, TPU3MBL, KOHYCA, MUIUHIPA, 00BEM
Ky0a, MPSMOYTOJILHOTO MapauieNenune/a, mipa-
MHUJIBI, TPU3MBI, IMJIMHJAPA, KOHyca, MIapa,
pa3BEpTKa TOBEPXHOCTH, CEYCHHUS KOHyca W
OWINHIIPA, MapaJUIeTbHbIE OCH MU OCHOBaHHUIO,
CeueHHue MIapa, MIOCKOCTh, Kacaromascs chepsl,
WIMHAPA, KOHYCa;, YMEHHE CTPOHTh CEYCHHE
MHOTOTPaHHUKA, H300pa)kaTh MHOTOTPAHHUKH,
(GUTypHl ¥ IOBEPXHOCTH BPAIICHUS, UX CCUCHU,
B TOM YHCIIE C TIOMOIIBIO SJIEKTPOHHBIX CPE/ICTB;
yMEHHE NPUMEHITh CBOMCTBA IeOMETPHYECKUX
¢uryp, CaMOCTOSTEIBHO (dbopMyIpoBaTh
OTpeNeNicHUsT M3Y4aeMbIX (UTyp, BBIIBHIaTh
THIOTE3bl O  CBOMCTBAaX M IIPH3HaKax
reoMeTpudyeckux (Guryp, OOOCHOBBIBATH WM
OIpoBeprarTh uX; YMEHUE MIPOBOINTH
KiIaccupukanuio  Quryp 1m0 pa3NUYHBIM
MPU3HAKAM, BBITIOJIHSATh HEOoOXOIUMbIE
JIOTIOJIHUTEIIbHBIE TOCTPOCHUS
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YMeHHEe ~ OmepupoBaTh  MOHSATHIMU:
JBIXKEHHE B MPOCTPAHCTBE, MapauiesbHbIN
MEPeHOC, CHMMETpPHUS Ha IUIOCKOCTH U B IPOCT-
paHCTBE, MOBOPOT, MpeoOpa3oBaHHE IOA00OWS,
mogo0HbIe  (QUTYpH; YMEHHE pPAaCHO3HABATh
paBHBIC W TONOOHBICE (UTYpPBI, B TOM YHCIE
B IIPUPOJIE, HCKYCCTBE, ApXUTEKTYDE;




Kon
NMPoBePSIEMOro
TpeOoOBaHMS

IIpoBepsiemble TpeOGOBaHUS K
NpeIMeTHBIM Pe3yJabTATAM O0CBOEHHS
OCHOBHOI1 00pa3oBaTeJIbHOM
MPOrpaMmMbl CpeHero 001ero
o0pa3oBaHus

WCTIONIB30BAaTh TEOMETPHUYECKHE OTHOLICHUS MPH
pEIICHUH 3aJad; HaXOAUTh TI'€OMETPUYECKUEC
BEJIMUMHBI (JUIMHA, Yroj, IUIOIIadb, 00bEM) MpH
peneHnu 3amad
U3 JPYTUX y4eOHBIX IPEIMETOB U U3 PEaTbHOU
KU3HHM;, YMCHHE BBIUUCISTH TIEOMETPHYCCKHE
BEJIMYHMHBl (JUTMHA, Yroji, IUIOMAAb, OOBEM,
IUTOIA/Ib OBEPXHOCTH), WCIIONB3YS WN3yYCHHBIC
(OpMyIIBI M METOITBI, B TOM 4YHCJE: IUIOMIAAb
MOBEPXHOCTH THPAaMUIBI, MPU3MBL, KOHYCa,
MTHHAPa, IUiomans cdeper; 00BEM  KyOa,
MPSMOYTOJIBHOTO TapaJuIeeHuIesia, MHPaMUIEL,
NpU3MBI, LWINHApa, KOHyca, Iapa; yMEHHE
HAXOJHTh OTHOIIICHHE 00BEMOB MOJOOHBIX (PHUTYP
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Ymenue ONEepUpPOBATh MOHATUSMHU:
MpsIMOYTOJIbHAasl CUCTEMA KOOPAMHAT, BEKTOpP,
KOOpAMHATBl TOYKH, KOOPAMHATBI BEKTOPA,
CyMMa BEKTOpPOB, NpPOM3BEACHHE BEKTOpa Ha
YHCIO, pa3ioKeHWe BEKTopa Mo  0Oaswmcy,
CKaJISIpHOE IIPOU3BECHUE, BEKTOPHOE
IIPOU3BEJCHHE, YTOJI MEXIYy BEKTOPaMHU; YMEHHE
WCIONB30BaTh BEKTOPHBI W KOOPIWHATHBIN
METOJ IJIsl pEIIeHUs FeOMEeTpUYEeCKUX 3adad |
3a7a4 IPyrux YIeOHbBIX IPEIMETOB
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YMeHue BBIOUMpPATh MOAXOMSANIMNA METO[
JUIA pelleHds 3aJadyd; MOHMMaHUE 3HAYUMOCTH
MaTeMaTHKH B H3yYCHUHU MIPHUPOTHBIX
1 OOIIECTBEHHBIX IIPOLIECCOB U SIBIICHUN; YMEHHE
pacrno3HaBaTh NPOSIBIIEHUE 3aKOHOB MaTeMaTHUKU
B HCKYCCTBE, yMEHHE NPUBOIUTH NPUMEPHI
MaTeMaTUYeCKUX OTKPBITUA POCCUHWCKOW U
MHPOBOM MaTeMaTHYECKON HAYKU

NEPEYEHb 2JIEMEHTOB COJEPKAHUSA, ITPOBEPAEMBIX HA EI'D

IO MATEMATHUKE




IIpoBepsiemMblii 3JIeMEHT COIepPKAHUA

oa
Urcna v BBIYUCIICHUS
Harypansubsie u nensie yucna. [IpusHaku nenumoctu
1 LEJIBIX YHCE
Panonanbueie ynciaa. OOBIKHOBEHHBIC M JIECATUYHBIC
2 Jpo6u, poLIeHTHl, 0ECKOHEYHbIE TIEPUOUUECKUE IPOOH
ApudmeTndecknii KOPEHb HATYpallbHOW CTETICHHU.
3 HevictBust ¢ apuMETUYCCKUMH KOPHSAMHU HATYpaIbHOU
' CTENeHH
Cremnenn c LHETBIM [I0Ka3aTeJIeEM. Crenensn
4 C pallMOHAJIbHBIM NOKa3aTesieM. CBOWCTBA CTENEHH
CuHyc, KOCMHYC M TaHI€HC YHCIIOBOTO apryMeHTa.
.5 ApKCHHYC, apKKOCHHYC, apKTaHT'€HC YMCIOBOT0 apryMeHTa
Jlorapudm wuymcna. JecATHYHBIE H HATypajbHBIC
.6 JorapuQMmal
JeiicTBuTenbHbIe Yncna. Apudmerndeckue orepanun
C JIeUCTBUTENbHBIMU uuciaMu. [TpuOnmxEHHbIE BHIYUCICHUS,
i MpaBWjia OKPYIJIEHUS, INPUKUAKA U OLEHKa pe3ylibTaTa
BBIYHCIICHUHN
g [IpeobpazoBaHue BbIpaKeHUI
9 KommuiekcHble yncna
YpaBHEHHUS 1 HEPABEHCTBA
1 Lenbie 1 1poOHO-paIMOHATEHBIC YPABHEHUS
) UppaumonanbHble ypaBHEHUS
3 Tpuronomerprudeckue ypaBHEHUS
4 [Noka3arenpHbIe U IOTaPUPMAIESCKUEC YPAaBHEHUS
5 Lensie 1 qpoOHO-palMOHANTEHBIC HEPABEHCTBA
6 UppanronansHbie HEpaBeHCTBA
7 [oka3arenpHble U JIOTapUPMAIECKUEC HEPABESHCTBA

TpI/IFOHOMeTpI/I‘IeCKI/IC HEpaBCHCTBA




IIpoBepsiemMblii 3JIeMEHT COIepPKAHUA

o
9 CucteMbl 1 COBOKYITHOCTH YPAaBHEHUN U HEPABEHCTB
10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
Marpuna CHCTEMBI JTMHEHHBIX YpaBHEHHII.
A1 OrnpenenuTenb MaTPUIIHI
OyHKIMY U TpaQuKH
Oynknus, cnocodbl 3aganus  QyHkiuu. ['padux
! ¢byskmu. B3anMuo oOpaTtHeie GhyHKIMU. YETHBIC 1 HEYETHBIC
’ ¢byukimn. [epronnueckne GyHKIUU
OO6nacTh omnpeAeneHUss W MHOXECTBO 3HAUCHHIA
¢yukim. Hymu ¢yskmm. [IpoMexyTKi 3HaKOIIOCTOSHCTBA.
) [IpomMexyTK  MOHOTOHHOCTH  (QYHKIUH. MaKCUMyMBI
' U MUHUMYMBI ~ QyHKIOun. HaumOonmpiiee u  HaWMeHbIIee
3Ha4YeHUE (QYHKIIH Ha TPOMEKYTKE
CremenHass (yHKOHS C HATypaIbHBIM U IEIBIM
3 mokaszareneM. E€ cBoiictBa u rpaduk. CBoiicTBa u rpaduk
' KOpHS 71-0if CTENeHH
Tpuronomerpuueckue (GYHKIMH, KX CBOWCTBA U
4 rpaduKu
[TokazaTenbHass W Jorapupmudeckas (QyHKIUH, HX
.5 CBOICTBA U rpaduKu
Touku paspeiBa. ACHUMNTOTHI TPadUKOB (HYHKIIHH.
.6 CpoiicTBa (QyHKIMIA, HENPEPHIBHBIX HA OTPE3KE
[locnenoBaTenpbHOCTH,  CHOCOOBI  3aJaHHUSI  IIO-
¥ CIIEA0BATEIBHOCTEN
Apudpmerndeckass M TeOMETpHYECKas IPOTPECCHH.
.8 dopMy1ia CIOXKHBIX MPOIEHTOB
Hayana MatemaTHueckoro aHajimza
[IpousBoanas GpyHkuuu. [Ipou3BOIHBIC 3JIEMEHTAPHBIX
A byHKIMIA
[Ipumenenue NPOU3BOJHOM K UCCIEIOBAHMIO (PYHKIIMH
) Ha MOHOTOHHOCTB M SKCTpeMyMbl. HaxoxieHre HanOombIiero
' Y HAWMEHBIIIETro 3HaYCHUS (YHKIINU HA OTpe3Ke
3 [TepBooOpasznas. MaTerpan
MHoKeCTBa U JIOTHKA
MHoxecTBo, onepanuu Haj MHO>KECTBaMHU.
B Huarpammer Ditiepa — Benna
5 Jloruka

BepositHOoCTh 1 cTaTHCTHKA




IIpoBepsiemMblii 3JIeMEHT COIepPKAHUA

oa
! OmnmcaTenbHas CTAaTHCTHKA
BepositHOCTB
2
3 Kombunaropuka
I'eomerpus
! @urypsl Ha MIOCKOCTH
) [IpsiMble U MIOCKOCTH B IPOCTPAHCTBE
3 MHoTrOorpaHHuKH
4 Tena u MOBEPXHOCTH BpalLlEHUs

KOOpL[I/IHaTI)I 1 BCKTOPbI
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