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HHOACHUTEJIBHASA 3AIINCKA

Pabouas nmporpamma ydye6Horo Kypca «I'eomerpusi» 6a30BOro ypoBHs sl 00y4arOIuXcs
10 —11 xmaccoB pa3pabotaHa Ha ocHOBe DeneparbHOTO TOCYAapCTBEHHOTO0 00pa30BaTEIbHOTO
CTaHJapTa CpeAHero ooduiero obpa3zoBaHus, C yUYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHMIA,
OPEIbSABISEMBIX K MaTeMaTHUYECKOMY OOpa30BaHHIO, U TPAIULUI POCCHICKOro 0Opa30BaHUS.
Peanu3zanmss  mporpamMMbel  oOecreuMBaeT — OBJIAJCHME  KIHOYEBBIMM  KOMIETEHIUSIMH,
COCTaBJISIIOLIMMU OCHOBY JJII CaMOpPa3BUTHSL U HENPEPBIBHOIO 00pa3oBaHUs, LEIOCTHOCTh
OO0IIEKyYIbTYPHOTO, INYHOCTHOTO U NIO3HABATEJILHOTO Pa3BUTHS TMYHOCTH 00yYarOLIHXCS.

HEJIN U3YUYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca TIe€OMETpHHM Ha YPOBHE CPEIHEro OOLIero oOpa3oBaHUS
00ycJIOBI€Ha NPAKTUYECKOM 3HAYMMOCTBIO METANpeIMETHbIX M IPEIMETHBIX pe3yJbTaToB
00y4YeHHs TE€OMETPHH B HANpABICHUU JMYHOCTHOTO PA3BUTHUSA OOyYaromuxcs, (GOPpMHUPOBAHUS
(YHKIIMOHAILHONM MaTeMaTHYeCKOW I'paMOTHOCTH, W3YyYEHHUS JAPYIMX Y4YEeOHBIX IUCLMILIMH.
Pa3Butne y oOyuaromuxcsi IpaBWIBHBIX IPEACTABIECHUN O CYIIHOCTH M IPOUCXOXKICHUU
reOMETPUYECKUX a0CTpaKLUi, COOTHOLICHUH PEAbHOIO U UJEATBHOI0, XapaKTepe OTPAKEHUS
MaTE€MaTUYECKON HAayKOM SIBJICHUN U IPOLECCOB PEAIBHOIO MHMPA, MECTE T€OMETPUU B CUCTEME
HayK W pOJIM MAaTeMaTU4YECKOrO MOJEIMPOBAaHUS B HAyYHOM IIO3HAHUM U B IIPAKTHKE
CHOCOOCTBYeT (DOPMHPOBAHMIO HAYYHOI'O MHPOBO33PEHUSI YYAIIMXCS, a TaKXKe KadyecTB
MBILIIEHHSI, HEOOXOIUMBIX JUI aJallTallud B COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcss OOHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CpPEAHEr0 OOIIEero
o0pa3oBaHMs, TaK Kak oOecleyrBaeT BO3MOXKHOCTh M3YYEHHUs KaK JUCLHUIUIMH €CTEeCTBEHHO-
Hay4YHOW HAIPaBJICHHOCTH, TAK U TYMaHUTAPHOM.

Jlornueckoe MblIuIeHHE, (GopMupyeMoe NpH H3YyYEHUH OOYYarOIIMMUCS IMOHATHHHBIX
OCHOB TCOMETPHUM U  IOCTPOCHMH LEMOYKH JIOTMYECKHX YTBEPXKICHUH B XOJE pELICHHs
TeOMETPUYECKUX 3a7ad, yYMEHHE BBIIBUTaTh M ONPOBEPraTh THUIOTE3bl HENOCPEICTBEHHO
HCIONB3YIOTCSL TPU PELICHUH 33/ad eCTECTBEHHO-HAy4YHOrO IHKJIA, B YaCTHOCTH M3 Kypca
¢bu3uKy.

YMeHHne OpUeHTUPOBATHCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00IaCTAX
NeSITeIbHOCTH YeroBeka. OpUeHTalus YeloBeka BO BpEMEHH M IIPOCTPAHCTBE — HEOOXOAUMOE
YCIIOBHE €0 COIMAIBHOTO OBITHS, (hopMa OTPaXKEHUsI OKPY>KAIOLIET0 MUPA, YCIOBUE YCIEIIHOTO
NO3HAHUS U AKTUBHOTO peoOpa3oBaHus JEACTBUTEIIBHOCTH. OnepupoBanue
IPOCTPAHCTBEHHBIMHU 00pazaMu 0ObEIUHSET Pa3HbIe BUJIBI YU€OHOH U TPYIOBOM IEsTEIBHOCTH,
ABISIETCA OJHMM M3 NPOPECCHOHATIBHO BaXHBIX KadyecTB, IIOITOMY akTyalbHa 3ajada
¢dopmupoBaHus y OOy4aromMXCs MNPOCTPAHCTBEHHOT'O MBIIIICHUS KaK Pa3sHOBUAHOCTHU
00pa3HOro MBIIUIEHUSI — CYLIECTBEHHOIO KOMIIOHEHTa B IIOJTOTOBKE K IPAKTHYECKOU
JeATEIbHOCTH 10 MHOTMM HAIPABJICHUSM.

[lenb ocBoeHUs MporpaMMbl yueOHoOro Kypca «l'eomeTrpus» Ha 6a30BOM YpOBHE O00yUYEHHS
— 001eo0pa3oBaTeibHOE U OOIIEKYJBTYPHOE pa3BUTHE OOYYAIONIMXCS uepe3 oOecreueHue
BO3MOXKHOCTH MPUOOPETEHHS] M HUCIOJIB30BaHUSI CUCTEMATHUECKUX T€OMETPUUYECKUX 3HAHUN U



JecTBUH, crIeU(pUUHBIX T€OMETPUU, BO3SMOXKHOCTH YCIELIHOTO MPOI0JDKEHHS 00pa30BaHus MO
CIIEHMAJILHOCTSM, HE CBSA3aHHBIM C IIPUKJIAHBIM HCIIOJIb30BaHUEM T€OMETPHUHN.

[Iporpamma mo reomerpur Ha 0a30BOM YpOBHE MpeqHa3HaueHa MJsi OO0ydYaromuXcCs
CpeIHeW IIKOJIbI, HE HCIBITHIBABIIMX 3HAYUTEIBHBIX 3aTPYJAHCHUH Ha YPOBHE OCHOBHOTO
obmero obpazoBanus. Takum oOpa3om, oOydaromuecss Ha 0a30BOM YPOBHE JOJKHBI OCBOUTH
o0IIMe MaTeMaTHYECKUE YMEHHUSI, CBS3aHHBIC CO CIEIU(PUKON T€OMETPHH U HEOOXOAUMBIC IS
JKU3HHU B COBPCMCHHOM O6HICCTBC. KpOMe 9TOro, OHM UMCIOT BO3MOXXHOCTb U3YYHUTb T'COMETPHUIO
Oosiee TIy0OKO, €CIIM B JAIbHEHIIIEM BO3ZHUKHET HEOOXOAUMOCTh B TEOMETPUYCCKUX 3HAHUSIX B
npoQeCcCHOHATBLHOMN IS TETFHOCTH.

Joctuxenue Lenu OCBOCHUS HpOrpaMMBbl obecrieunBaeTcs peleHuemM
COOTBETCTBYIOIIMX 3anad. [IpuopuTeTHBIMM 3aauaMu OCBOoeHHs Kypca «['eomerpum» Ha
6a3oBoM ypoBHe B 10—11 kmaccax sBISIOTCS:

(opMHUpOBaHKE MPEACTABICHUS O TEOMETPUM KaK YaCTH MUPOBOM KyJNbTYyphl U OCO3HaHUE €&
B3aMMOCBSI3H C OKPYKAIOLIIM MUPOM;

(dbopMHUpOBaHHE MPEJICTABICHUS O MHOTOTPAHHUKAX M TejaX BpallleHUs Kak O BaKHEHIIMX
MaTeMaTHYeCKUX MOJENSAX, IO3BOJISIIOIIMX OMNHMCHIBaTh W U3y4yaThb pas3Hble  SBJICHUS
OKpYXaroIlero Mupa;

(dbopMupoBaHME YMEHHUS pAclo3HaBaThb Ha 4YepTexax, MOJAENAX M B pPEATbHOM MHpE
MHOTOTPaHHMKH U Te€Ja BpaLICHMUS,

OBJIaJICHUE METOJaMH pELIeHHs 3a7ad Ha MOCTPOEHMsI Ha M300paKeHUAX IPOCTPAHCTBEHHBIX
uryp;

(hopMUpOBaHME YMEHHUSI ONEPUPOBATb OCHOBHBIMM MOHATHUSMU O MHOTIOIpaHHUKax M Tenax
BpAILlEHUs] U UX OCHOBHBIMH CBONCTBaMU;

OBJIaJICHUE AJITOPUTMaMH PELLIEHUS] OCHOBHBIX THUIIOB 33/1a4; (GOopMHpOBaHHE YMEHHUS MPOBOJIUTH
HECJIOKHBIE JI0Ka3aTEIbHBIE PACCYXKICHUS B XO/€ PELICHHsI CTEPEOMETPUUECKUX 3aa4 U 3aa4 ¢
IPAKTUYECKUM CO/IEpKAHUEM;

pa3sBUTHE HHTEJUIEKTYyallbHBIX U TBOPYECKHUX CIIOCOOHOCTEH OOyyarommxcs, MO3HABATEIbHOM
AKTUBHOCTH, UCCIIEIOBATENIbCKUX YMEHUN, KpUTUYHOCTU MBILIUICHHUS;

¢opmupoBaHue  (QYHKLIHMOHAJIBHOH  TI'PaMOTHOCTH, pPEJIEBAaHTHOM  TIeOMETpUH:  yMEHHE
pacno3HaBaTh MPOSIBICHHUS TIE€OMETPUYECKHX MOHSTUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
pEaTbHBIX KU3HEHHBIX CUTYAlUsIX W MPU U3YYEHUU JAPYTHMX y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBHCUMOCTEHl M 3aKOHOMEPHOCTEH, (OPMYJIHpPOBATh WX Ha S3bIKE T€OMETPUH U CO3JaBaTh
TEOMETPUUYECKUE MOJEIHN, NPUMEHATh OCBOEHHBIM TI'€OMETPUUYECKHMH anmapar i pelIeHus
IPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4, UHTEPIIPETUPOBATh U OLICHUBATh [TOJIyYEHHbIE PE3YJIbTATHI.

OTnu4UTENBbHOM 0COOEHHOCTHIO IPOTPAMMBI SBIISICTCS BKIIIOYCHHUE B KypC CTEPEOMETPHH B
HayYaJie ero U3y4eHus 3a1ad, PeIlaeMbIX Ha YPOBHE MHTYUTUBHOTO ITO3HAHUS, U ONPENCIEHHBIM
o0pa3oM opraHu3zoBaHHas paboTa HaJ HUMH, 4YTO CIOCOOCTBYIOT PA3BUTHIO JIOTMYECKOTO U
IIPOCTPAHCTBEHHOIO  MBINUICHUS, CTUMYJIMPYET MPOTEKaHHWE WHTYUTHBHBIX IIPOLIECCOB,
MOTHUBUPYET K JAIbHEHUILIEMY U3YYCHUIO IIPEAMETA.

[Ipenmnourenue oTHAETCS HATTSAHO-KOHCTPYKTUBHOMY METOAY OOy4YeHUs, TO €CTh
TEOPETHUECKUE 3HAHUS HMMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH MPEAMETHO-TIPAKTHUECKOU
JeATEeIbHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX MPEJICTABICHUM Yy Yy4YalIUXCA B  Kypce
CTEepEOMETPUH MPOBOJUTCS 3a CUET pEIIeHUs 3a7ad Ha CO3/IaHHe NMPOCTPAHCTBEHHBIX 00pa3oB U
3a/lad Ha OIMEPUPOBAaHUE MPOCTPAHCTBEHHBIMU oOpazamu. Co3maHue oOpasza MPOBOTUTCS C
OTIOPOI Ha HATISITHOCTh, a OMEPUPOBAHUE 00Pa30M — B YCIIOBUSIX OTBJIICUCHUS OT HATJISTHOCTH,
MBICJICHHOT'O U3MEHEHHUS €T0 UCXOAHOTO COJAEPKAHMSL.



OcHoBHblE conepkarenbHble JHMHUKM Kypca «l'eomerpum» B 10-11 kmaccax:
«MHuororpanHUKN», «IIpsiMbIe U TUTOCKOCTH B MPOCTPAHCTBE», «Tena BpameHus», «BeKkTopsl n
KOOPJIMHATHI B MpocTpaHcTBe». DopMupoBaHHE JOTMUECKUX YMEHUH pacipeaessieTcs He TOJIbKO
M0 COJEPKATEeNbHBIM JIMHUSIM, HO M TI0 TojJaM OOy4YeHHs Ha YPOBHE CpeaHEero oOIIero
o0OpasoBaHMs.

Conepxanne 00Opa30BaHUs, COOTBETCTBYIOLIEE MPEIMETHBIM pE3yJbTaTaM OCBOCHMS
paboyeil mporpamMmsbl, pacpeIeIEHHBIM 10 TofaM 00y4YeHHsl, CTPYKTYPHUPOBAaHO TaKUM 00pa3om,
YTOObl  OBJAJIGHUE TIEOMETPUYECKMMU MOHATUSMM M HaBbIKAMHM  OCYLIECTBISUIOCH
IIOCJICZIOBATEIBHO M TIOCTYNATEIbHO, C COOJIOJCHHEM NPUHIMNA IPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HaHUS BKIIIOYAIHUCH B OOLIYIO CUCTEMY T€OMETPUUYECKUX MPECTaBICHUN 00yUaromuxcs,
paciupsis ¥ yrityossis e€, o0pasys IpOYHbIE MHOYKECTBEHHbBIE CBSA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha n3yuenue reometpun orBoauTCA 2 yaca B Henento B 10 kimacce u 1 yac B Heneno B 11
KJIacce, BCero 3a JBa roga ooydenwus - 102 yueOHBIX daca.

COJAEPKAHUE YYEBHOI'O KYPCA

10 KJIACC

[IpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcHoBHbIE TIOHATUA cTepeoMeTpuu. Touka, mpsiMasi, MI0CKOCTh, IpOocTpaHcTBO. [loHsATHE
00 aKCMOMaTUYECKOM IOCTPOCHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHHU U CIIEACTBUS U3 HUX.

B3anmHOe pacnosioskeHue MpsIMBIX B IPOCTPAHCTBE: MEPECEKAIOINECs, apaJlIeIbHbIE U
cKpemuBampomuecss npsaMsle. llapamnenbHOCTs MNPsSMBIX M IJIOCKOCTEHM B MPOCTPAHCTBE:
napajuleJbHbBle TPSAMBbIE B IPOCTPAHCTBE; IMApaJUICIBHOCTh TPEX NPSAMBIX; MapauIeIbHOCTh
IPSIMOM M IUIOCKOCTH. YTJbl C COHAIIPABICHHBIMU CTOPOHAMHM; YIOJI MEXKIy IPSIMBIMU B
npoctpaHcTBe.  llapamienpHOCTP  IUIOCKOCTEH:  MapajuleNbHbIE  IUIOCKOCTH;  CBOMCTBA
napajieNbHBIX II0cKocTel. [IpocTeiimme nmpocTpanCcTBEHHbBIE (PUTYPBI Ha MIIOCKOCTU: TETPadp,
KyO, mapajuienenunes; IoCTPOEHUE CeYeHUH.

[lepneHAUKYISPHOCTE MPSAMOM W IUIOCKOCTH:  IEPIEHIUKYJSpPHBIE IpsSMbIE B
IIPOCTPAHCTBE, IIPSIMBIC IapajuUIelIbHBIE M IIEPIECHAUKYJSPHBIE K IUIOCKOCTH, IIpU3HAK
NEPIEHAUKYISIPHOCTH MPSAMOM M IIOCKOCTH, Te€OpemMa O NPsIMOM IepHeHIUKYIIPHOU
IJIOCKOCTHU. YTIBl B IPOCTPAHCTBE: YrOJl MEXAY IPSIMOM U IIJIOCKOCTBIO; JABYTPaHHBIM YroJl,
JIMHENHBIN yrojl JBYTpaHHOro yria. llepneHaukyisip U HakJIOHHBIE: PACCTOSHHME OT TOYKH O
IUIOCKOCTH, PACCTOSHUE OT MpPSIMOM 1O IUIOCKOCTH, NPOEKIHs (UIypbl Ha IUIOCKOCTD.
[IepnieHAMKYISAPHOCTH IJIOCKOCTEN: NMPU3HAK MEPIICHAUKYJIIPHOCTH JBYX IIIOCKOCTE. Teopema
0 TpE€X MEPIECHIUKYJIIApax.

MHOTOrpaHHUKH



IlonssTue MHOrOT PpaHHUKA, OCHOBHBLIC 3JICMCHTBI ~MHOI'OI'PAHHHUKA, BBIITYKJIBIC U
HECBBIITYKJIBIC MHOT'OI'PAaHHUKH, pasBépTKa MHOI'OrpaHHUKaA. HpmMa: n-yroJjibHasd Ipu3Ma, rpaHu
¥ OCHOBAHUS MPU3MBI; MIpsMasi U HaKJIOHHAsI IPU3MbL; OOKOBAs U MOJIHAS TIOBEPXHOCTH MPHU3MBI.
[Tapannenenunen, NpsIMOYTOJBHBIA MapajuieNenunes U ero cpoicTBa. [lupamuaa: n-yroapHas
nupaMuja, TpaHU M OCHOBAaHUE NHUPaMUIbI; OOKOBas W TONHAS MMOBEPXHOCTh MHUPAMUJIBI;
npaBHJIbHasA H yceqéHHaﬂ nupamMuaa. DJIeMEHTHI INpu3Mbl W T[HUpaMUIBI. HpaBI/IJ'II)HBIe
MHOTOTPAHHUKHU: MOHATHE MPABUIBHOTO MHOTOIPAHHMKA; MPABHIIbHAS NMPU3Ma M NpaBUIbHAs
NMpaMKia; MpaBUIbHAs TPEYrojbHas MUpaMUAa U MPpaBUWIbHBIN TeTpadap; KyO. [Ipencrasienue
O TMPaBWIbHBIX MHOTOTPAaHHUKAX: OKTa’ap, JojAeKka’aAp U ukocadap. CeueHus MNOpu3Mbl U
nrupaMuibl.

CumMeTpust B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOM, IMJIOCKOCTH.
OneMEHTB CUMMETPUH B IMpaMUax, Napauielenunesax, IpaBUIbHbBIX MHOTOTDaHHHKAX.

Brruucienue »neMeHTOB MHOTOTPAHHHUKOB: p&Opa, AuaroHanu, yrisl [lmomans G0KoBOMA
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU MPSMOM IPU3MBI, IUIOLIAJb OCHOBAaHMM, Teopema o
OOKOBOW TOBEPXHOCTH NPsAMOM mNpu3Mbl. Ilnomaas OOKOBOW MOBEPXHOCTH W TMOBEPXHOCTH
NpaBWIBHON MUpPaMUAbI, TEOpeMa O IUIomaau ycedyéHHoM mupamuabl. [lonartue o6 oOBEMe.
O06bEM UpamMuIbl, TPU3MBL.

[Tonobubie Tena B mpocTpaHcTBe. COOTHONICHHS MEXAY IUIOMIAISIMU IOBEPXHOCTEH,
00bEMaMu MOAOOHBIX TEII.

11 KJIACC

Tesa BpalieHus

Hunuuapudeckass MOBEPXHOCTb, OOpa3ylolIve IMIMHAPHUUECKOM MOBEPXHOCTH, OCh
LWIMHAPUUYECKON MoBepXHOCTH. L{uanHap: ocHOBaHUS U OOKOBas MOBEPXHOCTb, 0Opa3yromas u
0Cb; TUIOIAAb OOKOBOM U MOJTHOI MOBEPXHOCTH.

Konnueckast moBepXHOCTb, 00Opas3yrolye KOHHYECKOH IMOBEPXHOCTH, OChb W BEpIIMHA
KOHMYeCKoW moBepxHocTH. KoHyc: ocHOBaHWE M BeplinHa, oOpasylomas M OCh; IUIOMIAIb
OOKOBOW M TOJHON MOBEPXHOCTH. YCEUEHHBIM KOHYC: 00pa3ylolliyde U BBICOTA; OCHOBaHMS U
O0KOBas MOBEPXHOCTb.

Cdepa m map: ueHtp, pamuyc, IuameTp; IUIOUIaIb MOBEPXHOCTH cdepbl. B3ammuoe
pacnosoxkeHue cepbl U MI0CKOCTH; KacaTellbHas IIOCKOCTh K cdepe; mioanb chepsl.

N3o06paxeHue Ten BpalleHus Ha IUIOCKOCTH. Pa3BépTka nuamHapa 1 KoHyca.

KoMOunanuu Ten BpallleHMss M MHOTOTpaHHUKOB. MHOrOrpaHHHMK, OMHMCAHHBIA OKOJIO
cdepsl; chepa, BOUCaHHAs B MHOTOTPAHHUK, MJTH TEJIO BpPaICHUS.



[Monstne 06 o00BEMe. OcHOBHBIE CcBoOWcTBa 00BEMOB Ten. Teopema 00 00bEME
MPSIMOYTOJIBHOTO TMapaienenumnena u cieactsus u3 He€. OObEM mmimmMHapa, koHyca. OO0bEM
IIapa v Iiomaab chepsbl.

[Tono6ubie Tenma B mpocTpaHcTBe. COOTHOIICHHS MEXAY IUIOMIASIMU TOBEPXHOCTEH,
o0BéMamMu TTOTO0HBIX TEIL.

Ceuenust 1mwMHApa (mapaUieIbHO U NEPHEHAMKYJSPHO OCH), CEUCHUS KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXO/sIlee Yepe3 BEPIINHY ), CEUSHUS LI1apa.

BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha miockocTH ¥ B mpocTpancTBe. ClI0KEHNE U BBIYMTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha uyucio. Pa3noxxeHue BeKkTopa Mo TpEM HEKOMIUIaHApHbIM BekTopam. IlpaBuio
napajuienenunena. Pemenue 3aiay, CBS3aHHBIX ¢ IPUMEHEHUEM MIPaBUII IEHCTBUM C BEKTOPAMHU.
[IpsimoyronpHas cuctemMa KoopAuHAT B mpocTpaHcTBe. Koopaunatel BekTopa. I[Ipocteiimme
3a/a4yd B KOOpJAMHATax. Yroia Mexay BekTopamu. CKalgpHOE NPOU3BEICHHE BEKTOPOB.
Bbruncnenue yriioB Mexay HOpsSMbIMH U IUIOCKOCTSAMH. KoOpAMHaTHO-BEKTOPHBIH METOA IpH
pEeLIeHNH TeOMETPUUYECKUX 3a/1ad.

IIVIAHUPYEMBIE PE3YJIbTATbBI

JIMHHOCTHBIE PE3YJIBTATDBI

JIM4yHOCTHBIE pe3yNbTaThl OCBOEHMS MpOrpamMMmbl ydeOHOro mpeamera «MaTemaTukay
XapaKTEPU3YIOTCS:

I'pa:xxnanckoe BocnuTanue:

Cc(OPMHUPOBAHHOCTBIO TPAXKAAHCKOM MO3MLMU OOyyaromerocs Kak aKTUBHOIO H
OTBETCTBEHHOI'0 WIEHA POCCHICKOro OOILECTBa, NPECTaBICHUEM O MAaTEMaTHYECKUX OCHOBAaX
(YHKIIMOHMPOBAHUS PA3JIMYHBIX CTPYKTYp, SIBICHHH, MpOLEAyp TIpa)JIaHCKOro oOliecTBa
(BBIOOpBI, OMPOCHl M Mp.), YMEHHEM B3aUMOJICHCTBOBATh C COLMAIBHBIMM HHCTUTYTaMHU B
COOTBETCTBUM € UX QYHKIMAMU U Ha3HAUEHUEM.

Hanl/IOTI/I‘leCKOE BOCIIMTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUMCKOMN TPaXKTAHCKOW HMIECHTUYHOCTH, YBOKCHHS K MPOILIOMY
n  HACTOAUICMY pOCCHfICKOfI MaT€MaTHUKU, HICHHOCTHBIM OTHOLICHHEM K JOCTHXKCHUAM
POCCHUICKMX MaTEMAaTHKOB M POCCUMCKOM MAaTE€MaTUYE€CKOM IIKOJIbI, K MCIOJIb30BAaHUIO ATUX
JOCTHKEHUH B JIPYyTrUX HAyKax, TEXHOJIOTHUSX, chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS

OCO3HAaHHMEM JIyXOBHBIX IICHHOCTEH POCCHUICKOrO Hapoaa, CcGHOPMHUPOBAHHOCTHIO
HPAaBCTBCHHOI'O CO3HAHUA, STUYCCKOT'O IMOBCACHHA, CBA3AHHOI'O C MPAKTUYCCKUM MMPUMCHCHUCM
JOCTIDKEHUH HAayKU M JIEATEILHOCTHIO YYEHOT0; OCO3HAHHMEM JIMYHOTO BKJIAJa B MOCTPOCHHE
YCTOMYHUBOTO OYAYILEro.



IcTeTHYECKOE BOCIUTAHUE:

JCTETUYECKMM  OTHOIIEHHWEM K  MHUpPY, BKJIHOYas OCTETUKYy  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, peHIeHUH, pacCyXIACHUH; BOCIPUUMYHMBOCTBIO K
MaTeMaTHYECKUM aclleKTaM pa3IMYHbIX BUJOB UCKYCCTBA.

duznyeckoe BoOCIUTAHNE:

c(OpPMUPOBAHHOCTHIO YMEHHUS TPUMEHSATh MaTeMaTHYeCKHE 3HaHUS B HHTEpecax
3JI0pOBOTO U 0e30MacHOro obpasa *HU3HH, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY 37I0POBBIO
(3n0poBoe mUTaHME, COANTAHCUPOBAHHBIM PEKUM 3aHATUN U OTAbIXa, peryyspHas ¢uznyeckas
aKTUBHOCTH); (PU3NYECKOIO COBEPLICHCTBOBAHMSA, NMPHU 3aHATUSAX CHOPTUBHO-030POBUTEIHLHON
JESTEIBHOCTBIO.

TpyaoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYZIY, OCO3HAHHEM IIEHHOCTH TPYAOIIOOMS; WHTEPECOM K Pa3IUYHBIM
cdepam MpohecCHOHATBHON JIeATENbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ NMPHIIOKEHUSIMH,
YMEHHEM COBEpIaTh OCO3HAHHBIN BBIOOp Oyayiei mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IUIaHbI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYECKOMY OOpa30BaHHIO U
caM0o00pa30BaHUIO Ha TPOTSHKEHWU BCEH JKHU3HU; TOTOBHOCTBHIO K AKTHBHOMY YYacTHIO B
PELICHNN IPAKTUYECKUX 3a7ja4 MaTEMaTUYECKON HAIPaBICHHOCTH.

IKoJ0rnyecKoe BoCNIUTAHME:

c(OpPMUPOBAHHOCTBIO HKOJIOTMYECKON KYyJIbTYypbl, IOHUMAHUEM BIMSHHS COLUAIBHO-
9KOHOMMYECKUX IIPOLIECCOB HAa COCTOSHUE NPUPOJHOM M COLMAIBHOW CpEIbl, OCO3HAHHUEM
[JI00ANBHOIO  XapakTepa AKOJIOTMYECKHX  MpoOsieM; OpUEeHTaluMed Ha  IpUMEHEHHE
MaTeMaTHYeCKUX 3HAHMH Ul pelleHus 3ajad B 00JacTH OKpPYKarolle cpeabl, MIIaHUPOBAHUSA
MOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM JJIsl OKPYKAIOIIEN CPeJIbl.

HEHHOCTI/I HAYIHOI'O MO3HAHUA:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKU U OOLIECTBEHHON MPAaKTUKH, MOHUMAHUEM MaTEeMaTHYECKON HAyKH Kak cpepsl
YEJIOBEUECKOU JIEATEIIbHOCTH, 3TANOB €€ Pa3sBUTHUA U 3HAYUMOCTH JJI Pa3BUTUSA LIUBWIM3ALUU;
OBJIQJICHUEM SI3BIKOM MAaT€MATHKM M MAaTE€MaTH4YeCKOW KYJbTypOM KaK CPEJCTBOM IO3HAHUS
MHpa; TOTOBHOCTBIO OCYILIECTBJIATH IIPOEKTHYIO M HCCIECAOBATEIBCKYH JIE€ATEIBHOCTD
VHJVBUTyaJIbHO U B IPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATbI

MeTanpeaMeTHbIe pe3yJIbTaThl OCBOCHHS MPOrpaMMbl y4eOHOro npeameTa «MareMaTHKay
XapaKTepU3yIOTCS OBJIaJICHUEM YHUBEPCATHLHBIMUA HO3HABAMENbHBIMU OeliCIEUSIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUIMU,  YHUBEPCAIbHbIMU — PeeyIsmMUSHbIMU
oeticmsusamu.



1) Vuueepcanvnvie nosnasamenshsie oelicmsus, obecneuusaiom gopmuposarnue 6a308bix
KOZHUMUBHBIX NPOYECCco8 00yHarowuxcs (0Cc8oeHue Memooo8 NO3HAHUS OKPYHCAWe20 MUupd,
npuUMeHeHue 102UUeCKUX, UCCIe008amenbCKUX onepayull, ymeHul pabomams ¢ uHgopmayuet).

Ba3oBrle JJornuyeckue aeiicTBuA:

BBISIBJISITH M XapaKTEPHU30BaTh CYILIECTBEHHbIC MPHU3HAKKM MAaTEMaTHUYECKUX OOBEKTOB, MOHATUH,
OTHOIICHUNA MEXAy NOHATUAMH, (OPMYIHPOBATH ONPEACTCHUS TOHITUN; YCTaHABIMBATH
CYILLIECTBEHHBIA MPHU3HAK KJIacCCHU(PUKALUU, OCHOBAHUS JUIsl 00OOIIEHHS U CPaBHEHUS, KPUTEPUU
IPOBOAMMOIO aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIUPOBATh W MPEOOpPa3OBbIBATh CYXKICHHS: YTBEpAUTEIbHbIE U
OTpULATCIIBHBIC, CIMHUYHBIC, YaCTHBIC U O6IJ_II/IG; YCJIOBHBIC;

BBISIBJISITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTHUBOpEUHsl B (haKTax, TaHHBIX,
HaOJIIONIEHUSAX M YTBEPXKACHUAX; MpeAsiaraTh KPUTEPUH JJIs BBISBICHUS 3aKOHOMEPHOCTEH WU
MPOTUBOPEUMI;

ACJIaTb BBIBOABI C HCIOJB30BAHUCM 3aKOHOB JIOTUKH, JACAYKTUBHBIX W HWHIAYKTHUBHBIX
YMO3aKIIOUeHUH, YMO3aKIIOUECHHI 110 aHAJIOTHH;

IPOBOJAUTH CaMOCTOSATENBHO JOKA3aTENIbCTBA MATEMaTHYECKUX YTBEPXKICHHM (MpsSMble U OT
IPOTUBHOI0), BBICTpPAaUBaThb AapryMEHTAlMIO, MPUBOAUTH MPUMEPbl U KOHTPIPUMEDPHI;
000CHOBBIBAaTh COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

BBEIOMPATh CTHOCO0 pemieHus yuyeOHOW 3amavyu (CpaBHHBATh HECKOJBKO BapHAHTOB PEIICHUS,
BBIOMpATh HaNOOJIee OIXOAALINHA C YIETOM CaMOCTOATEIBHO BBIACTICHHBIX KPUTEPUEB).

Ba3oBble HcciiefoBaTe/ILCKHE JeiCTBUA:

UCIIOJB30BaTh BOMNPOCHI KAaK HCCIICOBATEIbLCKUNA WHCTPYMEHT TO3HAHHS, (GOPMYIUPOBATH
BOTIPOCHI, (DUKCHPYIOIIHE MPOTUBOpEUUe, MpoOiIeMy, yCTaHABIMBATh HCKOMOE W JaHHOE,
(hopMHPOBATH THUIIOTE3Y, APIYMEHTUPOBATH CBOO MO3HIINIO, MHEHHE;

MIPOBOJIUTH CAMOCTOSITEIIbHO CIUTAHUPOBAHHBIN YKCIIEPUMEHT, UCCIICIOBAHHUE IO YCTAHOBICHUIO
OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBJICHUS, MPOIECCa, BBIIBICHUIO 3aBUCUMOCTEH
MEXTy 00BEKTaMH, SIBIICHUSIMU, IPOIIECCAMU;

CaMOCTOSITENIEHO (pOpMYJIUPOBaTh OOOOIICHUS M BBIBOABI 110 pe3yJibTaTaM IMPOBEAEHHOIO
HAOJTIO/ICHUS, UCCIICIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYYCHHBIX PE3yJIbTaTOB, BBIBOJOB U
000011IeHMI;

MIPOTHO3MPOBATh BO3MOXHOE PA3BUTHUE IMPOIECCA, a TAKKE BBIJIBHTATh MPEINOTIOKEHUS O €ro
Pa3BUTHH B HOBBIX YCJIOBHSIX.

Pa6ora ¢ undopmanmeii:

BBISIBIIAITH AepUUIUTH WHPOpPMAIMK, TAHHBIX, HEOOXOMUMBIX JIsi OTBETAa HAa BOIPOC W IS
pelIeHus 3a1a4u;

BBIOMpaTh  MHGOPMAIIMIO W3  WCTOYHMKOB  pA3IMYHBIX  THUIOB,  aHAJM3UPOBATbH,
CHCTEeMAaTH3HpOBaTh M HWHTEPIPETUPOBATh HMHMOPMALMIO PpA3IUYHBIX BHIOB U (OpM
NpEeCTaBIICHHUS;

CTPYKTYPHPOBaTh HMH(POPMALMIO, MPEACTaBIATh €€ B PAa3NUUHBIX (HopMax, HILTIOCTPHPOBATH
rpaduvecKu;

OLICHMBATh HAI&KHOCTh HH(POPMAIMH IO CAMOCTOATENFHO C(HOPMYITHPOBAHHBIM KPUTEPHSIM.

2) Vuueepcanvnvie KOMMyHUKamugHbwle Oelicmsus, obecneyusarom copmupo8anHoCmy
COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.

Oo0menue:



BOCIIpUHHUMATDH U (bOpMyJ'II/IpOBaTL CYKIACHUA B COOTBCTCTBHUU C YCIOBUAMHU U LECIAMU O6IJ_[€HI/I$I;
ACHO, TOYHO, I'PaMOTHO BBIPpAXaThb CBOKO TOYKY 3pC€HUA B YCTHBIX M IMMCBMCHHBIX TCKCTax,
JlaBaTh MOSCHEHMS MO XOJy PELICHUs 3a7a4l, KOMMEHTUPOBATh MOJyYEHHBII pe3yIbTar;
B Xome OOCYXIEHHWS 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TEeMBbI, IPOOIEMBI,
pemaemMoit 3a1a4M, BBICKAa3bIBaTh WJEH, HAlleJICHHBIE HAa MOMCK PELICHMS; COMOCTaBIATh CBOM
CYXKIACHUA C CYXICHUAMH OPYIrux Y4YaCTHHKOB AWajiora, 06H3py>KI/IBaTI) pasiiniuue U CXOACTBO
HO3MLIMI; B KOPPEKTHOU (hopme popMyIHpoBaTh pa3HOTIIACHUS, CBOM BO3PAKEHMUS,;
OpeACTaBATE PE3yJbTaTbl PEIICHHUA 3aJdadd, OKCICPUMCHTA, HWCCICAOBAHUA, IIPOCKTA,
CaMOCTOSITENIbHO  BbIOMpaTh ¢dopMmar BBICTYIUICHHS C Y4YE€TOM 3ajad [pe3eHTaluu U
0COOEHHOCTEH ayJUTOPHH.

CoTpyaHnuecTBo:

NIOHUMATh W HCIOJb30BaTh NPEUMYIIECTBA KOMAHIHOH M WHIWBUAYAIbHOW pPa0OOThI TpU
pemieHn y4YeOHBIX 3ajJad; NPUHUMATh IEJIb COBMECTHOW JCSITEILHOCTH, IUIAHUPOBATH
OpraHu3aIlMi0 COBMECTHON pPabOTHI, paclpeneisaTh BHIbI pabOT, JOTOBapHBATHCS, OOCYKIATh
MPOIIECC B PE3YJIbTAT padOThI; 0000IIaTh MHEHUST HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TIpynmoBbIX (opmax paboTel (oOCyxaeHus, OOMEH MHEHHil, «MO3TOBBIC
HITYPMBD) W HHBIC); BBIMOJIHATH CBOK YacTh PabOTBI W KOOPJIWHUPOBATH CBOW JICHCTBUS C
JIPYTUMH 4JICHAMH KOMAaHJbl, OIICHMBaTh KA4eCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT IO
KpUTEpUsiM, CHOPMYIIMPOBAHHBIM YYaCTHHUKAMH B3aUMOICHCTBUSI.

3) Vnusepcanvnvie pecynamuensie oelicmaus, obecneuusaom Qopmuposanie cmoiCl08biX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranu3anusi:

COCTABJIATH TJIaH, AITOPUTM PELICHHS 33]]a4H, BEHIOUPATh CIIOCO0 peIIeHus C y4E€ToM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh
BapUaHTHI pEIeHUH ¢ y4€TOM HOBOM MH(pOPMALIUH.

CaMOKOHTPOJIb:

BJIAJI€Th HABbIKAMM IIO3HABATEJBHOM pE(IEKCUM KaK OCO3HAHHUS COBEpLIAEMbIX ACHCTBUM U
MBICJIMTEIBHBIX ~ HIPOIECCOB, HUX  Pe3yJbTaTOB; BIAAETh CIOCO0AMH  CaMOIIPOBEPKH,
CaMOKOHTPOJISI IPOLIECCA U pe3yJIbTaTa PEeLIeHUs MaTeMaTHUECKOH 3ajauu;

NPEABUJIETh TPYAHOCTH, KOTOPHIE MOIYT BO3HMKHYTh IIpU pEUIEHMM 3aJauyd, BHOCUTH
KOPPEKTHUBBI B JEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAHIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTaTa LEIH U YCIOBUAM, OOBACHATh NPUYMHBI JOCTHKEHHS WIN
HEJIOCTHKEHUSI ~ PE3yJNbTaTOB  JCATENbHOCTH, HAXOJUTh  OIIMOKY, J1aBaThb  OIICHKY
IpUOOPETEHHOMY OIIBITY.

INNPEAMETHBIE PE3YJ/IBTATbBI

10 KJIACC



OnepupoBaTh NOHATUAMU: TOUKA, NPsMasi, INIOCKOCTb.

[IpuMeHATH aKCMOMBI CTEPEOMETPUHN U CIICICTBHS U3 HUX IIPU PEUICHUU T'€OMETPUYECKUX
3a/1a4.

OHepI/IpOBaTB IIOHATUSIMU . HapaJ'IJ'IeJ'H)HOCTI) )41 HepHeH)II/IKy.]'IHpHOCTB HpSIMI)IX H
IJIOCKOCTEH.

KJIaCCI/I(l)I/II_II/IPOBaTB B3aMMHOC PACIIOJIOKCHHUC IIPAMBIX H IJIOCKOCTEH B IMPOCTPAHCTBC.

OnepupoBaTh MNOHSATUSAMM: JABYTPAHHBIM yToJ, TpaHU JBYTPaHHOIO Yyriia, pedpo
JBYTPaHHOIO yIJja; JMHEHHBIN yroJl ABYTPAHHOIO YIJIa; FpaycHas Mepa JIByITpaHHOIO yrJa.

OHCpI/IpOBaTL MOHATUAMU: MHOTI'OI'paHHUK, BLIHYKHBIﬁ n HCBBIHyKHLIfI MHOTI'OT'paHHUK,
OJICMCHTEI MHOI'OI'paHHUKa, HpaBHHLHBIfI MHOTI'OrpaHHUK.

PacrioznaBaTh OCHOBHBIC BHJBI MHOTOTPAHHHKOB (NMUpaMua; MPU3Ma, MPSMOYTOIbHBIN
napajuiejaenumnes, Kyo).

KnaccudpuinmpoBaTh MHOTOTpaHHUKH, BBIOMpasl OCHOBaHUA I KJacCU(PHUKAIUU
(BBIMyKIIBIE W HEBBIMYKJIBIE MHOTOTPAHHUKU; TPAaBHIbHBIE MHOTOTPAHHHKH; TMPSMbIE U
HAKJIOHHBIE PU3MBI, apaJlIeIeIUIe/Ibl).

OnepupoBaTh NOHATHAMU: CEKYIasl INIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB.
OOBSCHATH MPUHLMIIBI IOCTPOEHUS CEUEHUH, UCTIONB3Ys METO/T CIIEJIOB.

CTpouth Ce4YeHHUS MHOTOTPAHHHUKOB METOIOM CIIEJIOB, BBIMIOJIHATH (BBIHOCHBIC) TIOCKUE
YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y.

Pemats 3aaa4i Ha HAXOXKIACHUC TCOMETPUICCKUX BCIIUYUH 110 o6pa3uaM WK aJITOpUTMaM,
IMPUMCHSS HU3BCCTHBIC AHAIIMTHYCCKUC MCTOAbI IPU PCIICHHUU CTAHAAPTHBIX MATCMATUYCCKHUX
3a1a4 Ha BBIYUCJIICHUEC paCCTOHHI/Iﬁ MCXKAY ABYMsA TOYKaMH, OT TOYKH OO0 HpﬂMOﬁ, OT TOYKH 10
INIOCKOCTH, MCIKAY CKPCIIUBAOIIMMUCA IIPAMBIMHU.

PemraTs 3a/la4i Ha HAXOXKXJICHUC I'COMETPHUICCKHUX BCIINYHH I10 06pa3uaM WK aJIrOpUuTMamM,
MMPUMCHSSA HU3BCCTHBIC AHAJIMTHYCCKHUC MCTOALI NPU PCIICHHWU CTAHAAPTHBIX MATCMATUUYCCKHUX
3a/la4 Ha BbIYUCIICHUC VYIJIOB MCKAY CKPCHIMBAOIMUMUCA TIIPAMBIMHU, MCKIAY HpﬂMOﬁ n
IJIOCKOCTBIO0, MCXKAY IINIOCKOCTSAMMU, IBYT'PAHHBIX YIJIOB.

Borancnars 00bEMBI U TUIOMIAAN MTOBEPXHOCTEH MHOTOIPAaHHHUKOB (IIPU3Ma, MUPAMUIa) C
IpUMEHEHHEM (OPMYJI; BBIUUCIATH COOTHOIIEGHWS MEXKIy IUIOMAAsIMU ITOBEPXHOCTEH,
00BbEMaMu MMOOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MNOHATHSMH: CHMMETPHsS B IPOCTPAHCTBE; LEHTP, OCbh M IUIOCKOCThb
CUMMETPUU; UEHTP, OCh U TUNIOCKOCTh CHMMETPHUH (PUTYpBI.

W3BnekaTh, mpeoOpa3oBbIBaTh U UHTEPIPETHUPOBATH MH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX (PUTypax, MPeACTaBICHHYIO Ha YepTekKaX U PUCYHKaX.



[IpumensTy reomerpuyeckue (akThl [UIs pELICHUS CTEPEOMETPUUYECKHX — 3ajad,
MPEANOIAralolMX HECKOJIbKO IIaroB PENICHUs, €CIW YCJIOBHUS NPUMEHEHHMs 3a/laHbl B SBHOU

dhopwme.

HpI/IMCHHTB HpOCTeP’IIHHC mporpaMMHbIC CpCACTBaA M IJICKTPOHHO-KOMMYHUKAIITUOHHBIC
CHUCTCMBI ITPU pCHICHUN CTCPCOMCTPUUCCKHUX 3a/1a4.

[IpuBoguTe mNpUMEpbl MaTEMaTHYECKMX 3aKOHOMEPHOCTEM B IPHUPOAE U IKU3HH,
pacro3HaBaTh IPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHsATh MOTYyYEHHBIE 3HAHUS HA MPAKTUKE: aHAJIU3UPOBATh PEalbHbIE CUTyallUd U
IPUMEHATh  HU3YYEHHBIE TOHATHS B  IPOLECCE IOWCKAa  PELICHHUs MaTeMaTHYECKHU
chopMyIHPOBAaHHON MPOOJIEMBI, MOJIEIUPOBATh pEaTbHBICE CUTyaIllMd Ha S3BIKE TE€OMETPHUH,
HCCIIEIOBATh IMOCTPOEHHBIE MOJENIN C MCIIOJIb30BAHUEM TE€OMETPUUYECKUX IOHATHI U TEOPEM,

armapara anre6p51; peliaThb MPAKTHYCCKUC 3aa4H, CBA3AHHBIC C HAXOXICHHUEM I'COMCTPUICCKUX
BCJINYHH.

11 KUIACC

OmnepupoBatb TTOHSITHSIMH: [WTHHIPHYECKAsT MIOBEPXHOCTH, oOpasyrormime
IWTMHAPUYECKON MOBEPXHOCTH; IIMIIMH/IP; KOHUYECKAasl MOBEPXHOCTh, 00pa3yIolne KOHHYECKON
MOBEPXHOCTH, KOHYC; ChepruecKas MOBEPXHOCTb.

PacnioznaBath Tena BpaiieHus (MIIUHAP, KOHYC, cdepa U map).

OOBSCHATH CITOCOOBI OMyUEHUS TEIl BPAIllCHUS.

KnaccuduimpoBaTs B3auMHOE pacnoiioskeHue cepbl U MIO0CKOCTH.

OHepI/IpOBaTI) IOHATHUAMU: HlapOBOﬁ CETMCHT, OCHOBAaHHE CCEIrMCHTaA, BbICOTA CCTMCHTA,
I.HElpOBOfI CHOfI, OCHOBAHHC HIApOBOI'0 CJIOA, BBICOTA HIAPOBOTO CJIOA; HlapOBOﬁ CCKTOP.

Boruncnate 00bEMBI M TUIOMIAAN TOBEPXHOCTEH TEN BpallleHUs, TEOMETPUUYECKUX Tell C
npuMeHeHueM Gopmyi.

OnepupoBaTh MOHATUSAMHU: MHOTOIPAaHHHK, BIHCAHHBIA B chepy M OMUCAHHBIA OKOJIO
cdepsl; chepa, BIMcaHHAS B MHOTOTPAHHUK WJTU TEJIO BPAIICHHUS.

BBIYUCISITE COOTHOMICHHS MEXTY TUTOMIAASIMHU TOBEPXHOCTEN U 00BbEMaMH MOJOOHBIX TEJI.

N306paxkaTe m3ydaeMble QUIYpbl OT PYKM M C NPUMEHEHHUEM IHPOCTBIX UYEPTEKHBIX
UHCTPYMEHTOB.

BbInOmHATE (BBIHOCHBIE) IJIOCKUE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (QUTYD: BUI
CBEpXY, COOKY, CHU3Y; CTPOUThH CEUCHHUS TeJl BpALICHUSI.



W3BnekaTh, MHTEPIPETUPOBATh U MPEOOPA30BBIBATE UH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUECKUX PUTypax, MPeACTaBIECHHYIO Ha YepTekaX U pUCYyHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BreimmoaHsaTh I[GI>'ICTBPI$I CJIOKCHUS BCKTOPOB, BHIYUTAHHA BCKTOPOB M YMHOKCHHA BCKTOPA
Ha 4ucCJIOo, O6T.>$[CH5[TI), KaKHMH CBOMCTBAMH OHU O6J'IaIlaIOT.

[IpuMeHATH MpaBWIIO NapAJIIEIETUIEAA.

OnepupoBaTb NOHATHUAMHU: JAE€KApTOBbl KOOPAMHATHI B IPOCTPAHCTBE, BEKTOpP, MOAYJb
BEKTOpa, PAaBCHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOpA, YroJl MEXAY BEKTOPAMH, CKaJISApHOE
IIPOU3BEJICHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI.

HaxoauTte cymMMy BEKTOPOB U NMPOM3BEAECHUE BEKTOPA HA YUCIIO, YIOJ MEXAY BEKTOpaMH,
CKAJIIPHOE MPOU3BEACHHUE, PACKIIAIbIBATh BEKTOP IO IBYM HEKOJIJIMHEAPHBIM BEKTOPAM.

33}13B3TI) IIJIOCKOCTH YPAaBHCHHUEM B I(eKapTOBOﬁ CUCTEMC KOOpAWHAT.

[IpumensTe reomerpudeckue (aKThl Ui PEIICHHS CTEPEOMETPUUYECKHX — 3ajad,
IpEeNoNaraloliuX HECKOJIBKO IIaroB peIIeHUs, €CId YCIOBUS NPUMEHEHMs 3a/aHbl B SIBHOU

dhopme.

Pemate mpocreiinime reoMeTpUYSCKHE 331aui Ha MPUMEHEHHE BEKTOPHO-KOOPIUHATHOTO
METOA.

Pematr 3amaum Ha 10Ka3aTeIbCTBO MATEMAaTUYECKHX OTHOIICHUH W HaxXOXJICHUE
T€OMETPUUECKUX BEIUYHMH MO 00pas3liaM WIM aJrOpUTMaM, IPUMEHSS M3BECTHBIE METOJbI MPHU
pPELICEHUH CTaHJAPTHBIX MATEMATUYECKUX 3aa4.

[IpuMeHATH mpocTedIIMEe NPOrpaMMHBIE CPEACTBA M DIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPH PELICHUU CTEPEOMETPUYECKUX 3a1aY.

[IpuBoauTh, TpHUMEpPHl MaTeMAaTUYECKUX 3aKOHOMEpPHOCTEH B TPUPOJE U IKU3HH,
pacro3HaBaTh IPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

HpI/IMeHﬂTB IMMOJIYYCHHBIC 3HAHHWA HA IIPAKTHKE: aHAJIM3UPOBATH PCAJIbHBIC CUTyallUu U
IMPUMCHATH HN3YYCHHBIC IIOHATHA B mpounecce IIOHCKa pPEeICHUA MaTeMaTU4YCCKU
C(I)OpMYHHpOBaHHOﬁ Hp06HeMBI, MOZACIIMPOBATDL PCAJIbHBIC CHUTyallUM Ha A3bIKEC I'COMCTPUH,
HCCIICA0BAaTh MOCTPOCHHBIC MOJCIN C HCIIOJB30BAHUEM T'€COMCTPHYCCKUX MOHATUN U TCOpPEM,
arrapara anrerLI; pemiaTh NPAKTHYICCKUEC 3aauU, CBA3aHHBIC C HAXOXICHUCM I'COMETPUICCKHUX
BCJIMYHH.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne | HammenoBanue pa3znenoB u KonngecTBo yacos OnekTpoHHbIE (LU POBLIE)
/o TEM MPOrpaMMBbl Beero| KontpousHsie|[IpakTiueckue o0pazoBaTeNbHbIE PECYPChI
paboThI paboThI
1 |BBeneHue B CTEPEOMETPUIO 10 bubnuoreka [IOK
https://m.edsoo.ru/1¢209¢37
2 |IIpsiMble ¥ MJIOCKOCTH B 12 1 bubnuoreka [JOK
MIPOCTPAHCTBE. https://m.edsoo.ru/1¢209e37



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

No | HammeHnoBaHue pa3ienioB u KonugecTBo uacos OnekTpoHHbIe (IU(PPOBHIE)
n/m TEM MPOTrpaMMbI Beero| KontpossHsie| [TpakTiueckue o0pa3oBaTenbHBIE PECYPCHI
paboThl paboThI
[MapaynenbHOCTh MPSMBIX U
IJIOCKOCTEMN
3 |llepneHauKyJISIPHOCTH 12 bubmuoreka [{OK
OPSMBIX U TUIOCKOCTEH https://m.edsoo.ru/1¢209¢37
4 | Yruael MeXay OpsIMBIMU U 10 1 bubmmoreka [IOK
IUIOCKOCTSIMU https://m.edsoo.ru/1¢209e37
5 |MHororpaHHuKu 11 1 bubnnorexa [JOK
https://m.edsoo.ru/1¢209e37
6 |OOBEMBI MHOTOTPAHHUKOB 9 1 bubnuorexa [JOK
https://m.edsoo.ru/1¢209e37
7 |lloBTOpeHUE: ceueHus, 4 1 bubnmnorexa [JOK
pPACCTOSTHUS U yTJIIBI https://m.edsoo.ru/1¢209¢37
OBILEE KOJIMYECTBO 68 5 0
YACOB I10 [TPOTPAMME
11 KUIIACC
Ne| HaumeHoBaHue pasnenos u KonunuectBo uyacos OnexTpoHHbIe (LIM(POBHIE)
n/n TEM IPOrpaMMBbl Beero| Kourponsasie| [Ipakrnueckue| ©0PasoBaTe/bHbIE PECypChI
paboTsl paboThl
1 |Tena Bpamenus 12 bu6mmoreka [JOK
https://m.edsoo.ru/1¢209e37
2 |OOBEMBI TEI 5 1 bubmuoreka [JOK
https://m.edsoo0.ru/1¢209e37
3 |BeKTopsl U KOOPAMHATHI B 10 1 bu6nuorexa LIOK
MIPOCTPAHCTBE https://m.edsoo.ru/1¢209e37
4 |IloBTOpenue, 0600IICHHE, 7 1 bu6mmoreka [IOK
cucTeMaTu3alusa 3HaHUI https://m.edso0o.ru/1¢209e37
OBILEE KOJIMYECTBO 34 3 0
YACOB I10 [TPOTPAMME
MOYPOYHOE IIJIAHUPOBAHHUE
10 KJIACC
Ne Tema ypoka KonnuecTtBo yacos | Hata ONEeKTpOHHbBIE
/1 Bcero| Kourponbasie| [Ipaktuuecku| H3YICHA 1HQpoBbIC
paBoThI e paGoThI s oOpa3oBaTelibHbIC
pecypchl
1 |OcHOBHBIE MOHATHS 1 but6mmoreka [{OK
CTepEOMETPHUH: TOUKa, https://m.edsoo.ru/aec
npsiMasi, TIIOCKOCTb, c77cd

npoctpancTBo. [IpaBuna
M300pakeHHS Ha
PUCYHKAX: U300paeHUs
IUIOCKOCTEH,
MapauIeTbHBIX TPSIMBIX
(OTpe3KOB), cepeaHBI
oTpe3Ka



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
https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/aecc77cd

Ne Tema ypoka Konngectso yacos | Jlata DJIEeKTPOHHBIE
n/n Beero| Kontponbnsre| [Ipaktraeckn| M3YICHA uugpoBbie
paGoThI e paGoThI A oOpasoBaresbHbIe
pecypcsl

2 |IlonsTus: 1 bubmuorexa [JOK
MepeCeKarOITNeCs https://m.edsoo.ru/2d8
IUIOCKOCTH, a9¢99
MepeceKaroIIMecs npsimast
U TJIOCKOCTh

3 |IlonsTus: 1 bubmmoreka [JOK
MepeCeKarOITHECs https://m.edsoo.ru/db6
IUIOCKOCTH, 85e73
MepeceKaroIIrecs npsmas
U IJIOCKOCTh

4 |3HAKOMCTBO C 1 bubnmoreka [JOK
MHOTOI'PaHHUKAMH, https://m.edsoo.ru/a63
n300pakeHune 959ed
MHOTOI'PaHHUKOB Ha
pPUCYHKAX, Ha
MIPOCKITMOHHBIX YEPTEIKAX

5 |HauanpHble cBeaeHUS O 1 bubnunoreka [IOK
KyOe U nmupamuze, ux https://m.edsoo.ru/b30
Pa3BEPTKHU U MOJICTIH. dff38
CeueHusI MHOTOTPaHHUKOB

6 |HauansHbIe cBEIEHNS O 1 bu6mmoreka [IOK
Ky0Oe u nupamuje, ux https://m.edsoo.ru/3d8
Pa3BEPTKU U MOJEIH. ffd32
CeueHrss MHOTOTPaHHUKOB

7 |IlonsTue 06 1 bubmmorexa [JOK
aKCHOMaTHIECKOM https://m.edsoo.ru/Occ
MMOCTPOECHUU 5cdfe
CTEPEOMETPHUH: aKCHOMBI
CTEPEOMETPUU U
CJICACTBUS U3 HUX

8 |Ilonsrue 06 1 bubnuoreka [JOK
AKCHOMAaTHYECKOM https://m.edso0.ru/239
MIOCTPOCHUU c8cb4
CTEPEOMETPUU: AKCHOMBI
CTEPEOMETPUH U
CJICICTBUS U3 HUX

9 |IlonsTue 06 1 bubmuorexa [JOK
aKCHOMaTHYECKOM https://m.edsoo.ru/65¢
MOCTPOECHUU 6b106
CTEPEOMETPHUHU: aKCHOMBI
CTEPEOMETPUU U
CJICICTBUS U3 HUX

10 |ITousTue 06 1 but6mmoreka [JOK

aKCHOMATHYECKOM
MOCTPOCHUU
CTEPEOMETPUU: AKCHOMBI

https://m.edsoo.ru/258
fc245



https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/258fc245

No Tema ypoxka KonmuectBo yacos | Jlara DJIEKTPOHHBIE
n/m Bcero| Kontponsusie| [Ipaktuuecku| U3y ICHH 1uQpoBbIe
paBoTHI ¢ paGoThI b o0pa3oBaTellbHbIE
pecypcsl
CTEPEOMETPUHU U
CJIEJICTBUS U3 HUX
11 |B3aumHoOe pacnoyiokeHue 1 bubmuoreka [JOK

MPSIMBIX B POCTPAHCTBE:
nepeceKaroImecs,
napajuieJIbHbIe U
CKpeIIMBaroIIuecs mpsiMbie

https://m.edsoo.ru/1a2
52016

12 |[TapannenbHOCTh MPSAMBIX 1 bubmmorexa [JOK
Y TJIOCKOCTEH B https://m.edsoo.ru/93a
MPOCTPAHCTBE: d36b3
napajuieNIbHbIC MPSMBIC B
MIPOCTPAHCTBE;
MapaJuIEIbHOCTD TPEX
MPSIMBIX
13 |[TapaniaenbHOCTh MPSAMBIX 1 bubmorexa [JOK
U TUIOCKOCTEN B https://m.edsoo.ru/eel
MPOCTPAHCTBE: d19b9
[TapamiensHOCT IPSIMON
U TUIOCKOCTH
14 | Yrasel ¢ coHanpaBiaeHHbIMU| | bubmuoreka [JOK
CTOpPOHAMHU https://m.edsoo.ru/9f4
071b9
15 |Yroa mexnay npsiMbIMHU B 1 bubmuoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/fe7
33862
16 |Yroa mexay npsiMbIMH B 1 bubnmnoreka [JOK
MIPOCTPAHCTBE https://m.edso0.ru/293
5a9a0
17 |IlapannenbHOCTB 1 bu6muoreka [IOK
IJIOCKOCTEH: https://m.edsoo.ru/2el
napajuiejbHble MIOCKOCTH 8255
18 |CBoiicTBa napajaesbHbIX 1 bubmmoreka [IOK
MJIOCKOCTEHN https://m.edsoo.ru/e50
4d656
19 |IIpocreiimue 1 bubnmoreka [JOK
MIPOCTPAHCTBEHHBIC https://m.edsoo.ru/4a2
(burypsl Ha MIOCKOCTH: 8dc02
TeTpa’ap, Kyo,
napajuiesenunes
20 |ITocTpoenue ceyeHuit 1 bubmmoreka [JOK
https://m.edsoo.ru/1d4
34d0f
21 |IlocTpoenue ceueHuit 1 bu6mmoreka [JOK

https://m.edsoo.ru/ec2
6fesd



https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/ec26fe5d

No Tema ypoxka KonmuectBo yacos | Jlara DJIEKTPOHHBIE
n/m Bcero| Kontponsusie| [Ipaktuuecku| U3y ICHH 1uQpoBbIe
paBoTHI ¢ paGoThI b o0pa3oBaTellbHbIE
pecypchl
22 |KonrtpomnbHas pabora 1mo 1 1 bubmmoreka [IOK

teme "[Ipsimblie u
IUIOCKOCTH B
MIPOCTPAHCTBE.
[TapamienbHOCTD IPSIMBIX
U 1iockocTen”

https://m.edso0.ru/9a0
a%e56

23

[lepneH UKy ISIPHOCTD
IIPSIMOM M TIOCKOCTHU:
NEPIECHIUKYIISIPHBIC
IIPSIMBIE B IIPOCTPAHCTBE

bubnmoreka [IOK
https://m.edsoo.ru/b19
f6asd

24

IIpsiMble napanensbHbIe U
NEPIEHIUKYJISPHBIE K
IJIOCKOCTH

bubnuorexa [JOK
https://m.edsoo.ru/0ac
11¢95

25

[IpsiMble napasnensHble U
NEePIEHIUKYIISPHBIE K
IUIOCKOCTH

bubmuoreka [JOK
https://m.edsoo.ru/bas
45966

26

[IpuznHax
NEePIEHAUKYIIAPHOCTH
IIPSAMOM U IUIOCKOCTH

bu6mmoreka [IOK
https://m.edso0.ru/f85
bfc46

27

[TpuznHax
NEPIEHAUKYIISAPHOCTH
MIPSAMOM M TUIOCKOCTH

but6mmoreka [JOK
https://m.edsoo0.ru/791
65d15

28

Teopema o mpsiMoi
NEePIEHAUKYIISIPHON
IUIOCKOCTH

but6mmoreka [IOK
https://m.edsoo.ru/635
c5087

29

Teopema o mpsimMoi
NEePIEHAUKYIISIPHON
IUIOCKOCTH

but6mmoreka [{JOK
https://m.edsoo.ru/bd3
74518

30

Teopema o psiMoi
NEePIEHAUKYIISIPHON
IIJIOCKOCTH

bub6nmoreka [IOK
https://m.edsoo.ru/7d1
8834b

31

Ilepnennukynsp u
HAKJIOHHBIC: PACCTOSHHE
OT TOYKH JI0 IJIOCKOCTH,
paccTositHue OT NPSIMOM 10
IJIOCKOCTH

bubnmoreka [IOK
https://m.edsoo.ru/33c
477d3

32

Ilepnennukynsp u
HAKJIOHHBIC: PACCTOSHHE
OT TOYKH JI0 IJIOCKOCTH,
paccTositHue OT NPSIMOM 10
IJIOCKOCTH

bubnuorexa [JOK
https://m.edsoo.ru/66f
efadd

33

Ilepnenpukymnsap u
HAKJIOHHBIC: PACCTOSHHE
OT TOYKH JI0 IIOCKOCTH,
paccTositHue OT NPSIMOM 10

bu6nuoreka [JOK
https://m.edsoo.ru/asSb
7b8e3



https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/a5b7b8e3

No Tema ypoxka KomnuectBo yacos | Jlara DJIEKTPOHHBIE
n/n Beero| Kontponbnsre| [Ipaktraeckn| M3YICHA uugpoBbie
paGoThI e paGoThI A oOpasoBaresbHbIe
pecypcsl
TUIOCKOCTH
34 |IlepneHauKyIsIp U 1 bubnmoreka [JOK
HaKJIOHHBIC: PacCTOSIHUC https://m.edsoo.ru/dbe
OT TOYKH JI0 TNIOCKOCTH, e22bc
paccTosiHUE OT MPSIMOM 10
TUIOCKOCTH
35 | Vrael B npocTpaHCTRBE: 1 bubmmoreka [JOK
YTOJI MEXIY TIPSIMOU | https://m.edsoo.ru/6b6
IJIOCKOCTBIO 1b2b4
36 |AByrpaHHbIii yrod, 1 bubnmoreka [JOK
JUHEHHBIN YTom https://m.edsoo.ru/5fa
JIByTPaHHOIO yTrja Ob3ce
37 |AByrpaHHBIii yrod, 1 bubmmoreka [JOK
JMHEWHBIN yrom https://m.edsoo.ru/c7¢c
JIByTPaHHOIO yTria 777ed
38 |IlepneHAUKYIAPHOCTH 1 bubmmorexa [JOK
IUIOCKOCTEM: MPU3HAK https://m.edsoo.ru/ec3
NEePIEeHIUKYISPHOCTH e2da3
JIByX TJIOCKOCTEHN
39 |llepneHAUKYISAPHOCTH 1 bubnmnoreka [JOK
IJIOCKOCTEH: MpU3HAK https://m.edsoo.ru/ed9
NEePIEHAUKYIISIPHOCTH e2ale
JIBYX IUIOCKOCTEN
40 |IlepneHaUKYJIAPHOCTD 1 but6mmoreka [IOK
IUIOCKOCTEH: IpU3HAK https://m.edsoo.ru/ba7
MEePIECHANKYISIPHOCTH 5dc57
JIBYX IJIOCKOCTEMN
41 |Teopema o Tpéx 1 bubmmoreka [IOK
MePIEHANKYIISIpax https://m.edsoo.ru/e49
72cdc
42 |Teopema o Tpéx 1 bu6mmoreka [IOK
MePIEHINKYIISIpax https://m.edsoo.ru/521
88a7d
43 |Teopema o Tpéx 1 bubmmoreka [JOK
MePIEHINKYIISIpax https://m.edsoo.ru/912
46736
44 |KonTtpompHas paboTa 1o 1 1 bubmnorexa [JOK
TeMaM https://m.edso0.ru/5b9
"[lepneHIUKYISIPHOCTD 71ef3
MPSAMBIX U MJIOCKOCTEN" U
"YTIbl MEXKAY IPSIMBIMU U
IJI0CKOCTSIMU"
45 |IloHsiTUE MHOTOTPAHHHUKA, 1 bubmmoreka [JOK
OCHOBHBI€ 3JIEMEHTbI https://m.edsoo.ru/2d2
MHOT'OTPaHHUKA, 4e873



https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/2d24e873

Ne Tema ypoka Konngectso yacos | Jlata DJIEeKTPOHHBIE
n/n Beero| Kontponbnsre| [Ipaktraeckn| M3YICHA uugpoBbie
paGoThI e paGoThI A oOpasoBaresbHbIe
pecypcsl
BBINYKJIbIE U HEBBIMYKIIbIC
MHOTOTPaHHUKHU;
pa3BEPTKAa MHOTOTPaHHUKA

46 |IIpusma: n-yrosnbHas 1 bubnmoreka [JOK
MpU3Ma; TpaHu 1 https://m.edsoo.ru/b4a
OCHOBaHHMS MTPU3MBI; d63ad
npsiMasi U HaKJIOHHAS
NpU3MbI; OOKOBas U
MOJIHAsl TOBEPXHOCTh
MIPU3MBI

47 |[lapamnenenunes, 1 bubmmoreka [JOK
MPSMOYTOJIbHBIN https://m.edsoo.ru/8a7
napaJiesIenuIe ] 1 ero be683
CBONCTBa

48 |[lupamupaa: n-yrojapHas 1 bubnmoreka [IOK
NUpaMuJa, TPaHu U https://m.edsoo.ru/fbl
OCHOBaHHE TUPAMU/IBI; cdOas
OOKOBast ¥ TIOJTHAS
MOBEPXHOCTh MUPAMHU/IBI;

MpaBWIbHAS U yceUEHHAs
nupamMua

49 |IIpaBunbHbIC 1 bubnmnorexa [JOK
MHOTOTPaHHUKU: IOHATHE https://m.edsoo.ru/074
MPaBUILHOTO c8865
MHOTOTPaHHHKA;

MpaBUJIbHAS MIPU3MaA U
MIpaBWIbHAS TUPAMHUJIA;
MpaBUJIbHAS TPEYTOJIbHAS
MUPaMHJIA ¥ TIPABUITBHBIN
TeTpa’ap; Kyo

50 |IIpencraBneHue o 1 bu6nuoreka [JOK
IIPABUJIbHBIX https://m.edsoo.ru/a0f
MHOTOTpaHHHUKAX: ddSbf
OKTa’Ip, 1OJIEKA3p U
UKOCadIp.

51 |Cummerpus B 1 bubnuoreka [IOK
IIPOCTPAHCTBE: CUMMETPHUS https://m.edsoo.ru/b9e
OTHOCHUTEJIBHO TOYKH, 777d9
IIPSIMOM, TNIOCKOCTH.

DJeMEeHThl CHMMETPUH B
UpaMHJIaX,
napajuieNienumnenax,
MIPABIIIBHBIX
MHOTOTpaHHHUKAX
52 |BrruncieHue 3JIeMEHTOB 1 bu6nuoreka [JOK

MHOTOTPaHHHUKOB: pEOpa,

https://m.edsoo.ru/6¢cd



https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef

No Tema ypoxka KomnuectBo yacos | Jlara DJIEKTPOHHBIE
n/n Beero| Kontponbnsre| [Ipaktraeckn| M3YICHA uugpoBbie
paGoThI e paGoThI A oOpasoBaresbHbIe
pecypchl
JUarOHAJIU, YTJIbI becef
53 |[Inomaap G0KOBOM 1 bubnmoreka [JOK
MMOBEPXHOCTHU U TIOJIHON https://m.edsoo.ru/37d
MIOBEPXHOCTHU NPSAMOK 84157
MIPU3MBI, TUTOIIAb
OCHOBAaHMH, TEOpPEMA O
OOKOBOI MMOBEPXHOCTH
IIPSIMOM TIPU3MBI
54 |[Inomanb 60KOBOM 1 bubmmoreka [JOK
MMOBEPXHOCTHU U https://m.edsoo.ru/560
MOBEPXHOCTHU MPABUIIbHOM 3e30b
MUPaMUJIBI, TEOPEMa O
TIoImaa OOKOBOM
MOBEPXHOCTH YCEUEHHOU
MTUPaAMUJIBI
55 |KonTponbHas paboTa 1mo 1 1 bubmmoreka [JOK
Teme "MHororpaHHuKH" https://m.edsoo.ru/a95
f5c04
56 |[lonsTre 06 00BEME 1 bubnmoreka [JOK
https://m.edsoo.ru/7ad
0020b
57 |O0BéM nupaMuIbI 1 bubmuoreka [JOK
https://m.edsoo.ru/235
171b3
58 |O6BéM nupaMuIbI 1 bubnuotexa [JOK
https://m.edsoo.ru/f47
dfefd
59 |O6BéM nupaMuIbI 1 but6mmoreka [{JOK
https://m.edsoo.ru/79¢
10312
60 |O0BEM IpaMuIbI 1 but6mmoreka [{OK
https://m.edsoo.ru/2fa
ade3f
61 |O0BEM MpU3MBI 1 bubmuorexa [JOK
https://m.edsoo.ru/798
53608
62 |O0BEM MPU3MBI 1 bubmmorexa [JOK
https://m.edsoo.ru/1e0
53890
63 |O0BEM IPU3MBI 1 bubnmnorexa [JOK
https://m.edsoo.ru/482
d3f51
64 |KontposabHas pabora 1o 1 1 bubmuoreka [IOK

Teme "OO0BEMBI
MHOT'OTPaHHUKOB"

https://m.edsoo.ru/28a
6573c¢



https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/28a6573c

No Tema ypoxka KomnuectBo yacos | Jlara DJIEKTPOHHBIE
n/n Beero| Kontponbnsre| [Ipaktraeckn| M3YICHA uugpoBbie
paGoThI e paGoThI A oOpasoBaresbHbIe
pecypchl
65 |IToBTOpenue, 0600IICHNE 1 bubnmoreka [JOK
cucTeEMaTHU3alUs 3HAHWIA. https://m.edsoo.ru/098
[TocTpoenue ceuenuii B bedad
MHOTOTPaHHHUKE
66 |IloBTOpeHue, 0000IICHHE 1 bubnumoreka [IOK
CHUCTeMAaTH3aIHs 3HAHUH. https://m.edsoo.ru/f77
Brrunciienue paccTosHuiA: 92ba9
MEXJTy IBYMSI TOUKaMH, OT
TOYKH JI0 IPSIMOIL, OT
TOYKH JI0 TJIOCKOCTH,
MEXIy
CKPEIIMBAOIIIUMHUCS
IPSIMBIMU
67 |UtoroBas KOHTpOJIbHAS 1 1 bubmuoreka [JOK
pabota https://m.edsoo.ru/b91
46bc0
68 |IToBTOpeHue, 0600IIeHNE 1 bubnunoreka [IOK
cUCTEMATH3AaLMs 3HAHUH. https://m.edsoo.ru/567
Brluucnenue yrios: 65e8b
MEX Ty
CKPEIIMBAIOIIUMHUCS
MPSIMBIMHU, MEXKTY TPSMOMA
U TUIOCKOCTHIO,
JIBYTPaHHBIX YTJIOB, YTJIOB
MEX/1y TIOCKOCTSMHU
OBILEE KOJIMYECTBO 68 5 0
YACOB I10 [TPOTPAMME
11 KJIACC
No Tema ypoka KonnuectBo yacos Jara DNEeKTPOHHBIC
n/m Bcero| Konrpomnbhsie| [Ipakridecku| H3YICHA uuposeIe
paboThI ¢ paboTbl A o0pazoBaTesbHbIE
pecypcesl
1 |Cdepa u map: uesrp, 1 bu6muoreka [IOK
panuyc, TuaMmeTp; https://m.edsoo.ru/034
IJI01AIb TOBEPXHOCTHU 1bc2b
cdepsl
2 |B3auMHOe pacnosioxKeHue 1 bubnuorexa [JOK
cepsl U MIOCKOCTH; https://m.edsoo.ru/bed
KacaTesbHasl INIOCKOCTh K 12a43
cepe; omanb chepbl
3 |H3obpaxenue chepsl, 1 bubnmoreka [JOK
n1apa Ha MJI0CKOCTH. https://m.edsoo.ru/bcl
Ceuenus mapa 5712
4  |[QunuHapuueckas 1 bu6mmoreka [IOK
MTOBEPXHOCTb, https://m.edso0.ru/605



https://m.edsoo.ru/098bedad
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b
https://m.edsoo.ru/56765e8b
https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1

Ne Tema ypoka KosmgecTso yacos | Jlata DJIEeKTPOHHBIE

n/n Bcero| Kontponphsie| [Ipaxtideckn| H3Y1CHHA uugpoBbie

paboThL ¢ paGoTsl A oOpasoBaresbHbIe
pecypchl
oOpa3yromiue 4b8cl
HWJIAHIPAYECKOMN
MOBEPXHOCTH, OCh
UWJIAHIPUYECKOMN
MOBEPXHOCTH

5 |lunueAap: OCHOBaHUSA U 1 bu6mmoreka [IOK
OOKOBasi TOBEPXHOCTH, https://m.edsoo.ru/188
oOpa3yroriasi 1 OCh; 6216
IoIaas OOKOBOH U
MOJHON TOBEPXHOCTHU

6 |H3oOpaxeHue uinHapa 1 bubmmoreka [JOK
Ha TIockocTH. Pa3BépTka https://m.edsoo.ru/016
uunuaApa. CedeHust e25eb
UIMH/IPA (TUIOCKOCTBIO,
napajsieabHON UIn
NEePIEHANKYJIIPHON OCH
HUAJTUHIPA)

7 |KoHunueckast HOBEpXHOCTh,| 1 bubnmoreka [JOK
o0pa3yronire KOHHYeCKOou https://m.edsoo.ru/c94
MIOBEPXHOCTH, OCh U ba09%b
BEPIIMHA KOHHYECKOU
MOBEPXHOCTH

8 |Konyc: ocHOBaHue U 1 bubnmoreka [JOK
BepIlIKMHA, 00pa3yromas u https://m.eds00.ru/897
0Ch; IIOIAIbL OOKOBOM U dd3b2
MIOJTHOM TTOBEPXHOCTH

9 | YceuéHHblil KOHYC: 1 bubnmnoreka [JOK
00pa3ymoIue u BHICOTA; https://m.edsoo.ru/146
OCHOBaHUs U OOKOBast 8bab3
MMOBEPXHOCTh

10 |N3obpaxkeHue KoHyca Ha 1 bubmmoteka [JOK
iockocTH. Pa3Béprka https://m.edsoo.ru/0bd
koHyca. CeueHus KOHyca elbe8
(TITOCKOCTHIO,
napajieabHON
OCHOBAaHHUIO, U
IJIOCKOCTBIO, IPOXOASILIEH
Yyepes BEePIIHHY)

11 |KomOuHarus ten 1 bubnuoreka [JOK
BpallleHus U https://m.edsoo.ru/3ce
MHOTOTPaHHUKOB fl10e5

12 |MHOrorpaHHuk, 1 bubnuoreka [JOK

OTNIMCAHHBIN OKOJIO CepBhl;
cdepa, BMcaHHAs B
MHOTOTPaHHHK WJIH B TEIIO
BpAaILECHU

https://m.edsoo.ru/0b1
36158



https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/0b136158

No Tema ypoka KonnuectBo yacos | Jlara DJIEKTPOHHBIE
/1 Bcero| Koutponbhsie| [IpakTruecku| H3YICHH 1uQpoBbIe
paboThL ¢ paGoTsl s o0Opa3oBaTesbHbIC
pecypchl
13 |ITonsTHE 00 00BEME. 1 bubmuorexa [JOK
OcHoBHBIE CBOMCTBA https://m.edsoo.ru/26a
00BEMOB TET 03fb7
14 |O06bém mumuHapa, KoHyca | 1 bu6mmoreka [JOK
https://m.edsoo.ru/551
3d87b
15 |O0BéM 1rapa u miomaib 1 bubnmoreka [JOK
chepor https://m.edsoo.ru/d18
9bde2
16 |IlomoOHEbIe Tena B 1 bu6mmoreka [IOK
IIPOCTPAHCTBE. https://m.edsoo.ru/810
COOTHOIICHUS] MEXTY cfleb
TUIOMIAISIMH
MOBEPXHOCTEH, 00BEMaMHU
MOJIOOHBIX TeN
17 |KontponbHas paboTa mno 1 | bubnmnoreka [JOK
temaM "Tena Bpamenus" u https://m.edsoo.ru/4a3
"O6bemsb! Ten" 3a8ab
18 |Bekrop Ha MIOCKOCTH U B 1 bubnmnoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/5ca
efclb
19 |CnoxeHue u BbIYUTaHUE 1 bubmuorexa [JOK
BEKTOPOB https://m.edsoo.ru/23f
41089
20 |YMHOXeEHHUE BEKTOpa Ha 1 bubmmoreka [IOK
YHUCJIO https://m.edsoo.ru/dee
379¢b
21 |Pa3noxeHue BeKTOpa MO 1 bu6mmoreka [JOK
TpEM HEKOMITJIAHAPHBIM https://m.edsoo.ru/a28
BekTopam. [IpaBuio fd74e
napajuiefienumnena
22 |Pemenwue 3amauy, 1 bubnmoreka [IOK
CBSI3aHHBIX C https://m.edsoo.ru/5a8
MPUMEHEHHUEM TPaBUII 27900
JIEHCTBHUM C BEKTOPAMU
23 |KoopamHaTHO-BEKTOPHBIN 1 bubnmoreka [JOK
METO/I MPH PEIICHUH https://m.edsoo.ru/d3a
reOMETPUUYECKUX 3ajau 1fe30
24 |IIpsimoyrosbHas cucTeMa 1 bubnmnorexa HOK
KOOpPJIMHAT B https://m.edsoo.ru/48d
IIPOCTPAHCTBE. b7058
KoopauHats! BekTOpa.
[Ipocreiimue 3agauu B
KOOpJMHATaX
25 | Yroa Mexy BEeKTOpaMu. 1 bubmuoreka [JOK



https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/48db7058

No Tema ypoka KonnuectBo yacos | Jlara DJIEKTPOHHBIE
/1 Bcero| Koutponbhsie| [IpakTruecku| H3YICHH 1uQpoBbIe
paboThL ¢ paGoTsl s o0Opa3oBaTesbHbIC
pecypcsl
CkanspHoe pou3BeCHNE https://m.edsoo.ru/725
BEKTOPOB effc4
26 |Bpruucinenue yrios mexay| 1 bubmuoreka [JOK
HOPSMBIMU U TFIOCKOCTSIMU https://m.edsoo.ru/8ef
be78e
27 |KoHTtpoisbHas paboTa mo 1 1 bubmmorexa [JOK
Teme "BekTopsl u https://m.edsoo.ru/77¢c
KOOPJMHATHI B 22fc5
npocTpaHcTae”
28 |IloBTOpenue, 0600mEeHnEe 1 bu6mmoreka [JOK
U CUCTEMAaTU3AaLUs https://m.edsoo.ru/178
3HaHui. OCHOBHBIC Obasd
burypsl, pakThl, TCOPEMBI
Kypca IIaHUMETPUHU
29 |IloBTOpenue, 0600mEeHne 1 bu6mmoreka [IOK
A CUCTEMATU3ALU https://m.edsoo.ru/078
3HaHu. OCHOBHBIC cd184
burypsl, GakThl, TEOPEMBI
Kypca IIaHUMETPUHU
30 (IToBTOpenue, o6oOIIEHNE 1 bubmuoreka [JOK
U CUCTEMAaTHU3aIUs https://m.edso0.ru/749
3HaHWH. 3a7aun lefeO
TUTAHUMETPUH U METO/IbI
UX pelICHUs
31 |[loBTOpeHue, o6o0IIEHNE 1 bubnuotexa [JOK
U CUCTEMAaTHU3aIUs https://m.edsoo.ru/4df
3HaHu#. 3amadu fda97
TUTAHUMETPUH U METO/IbI
UX PeLICHHUS
32 |IloBTOpenue, o6o0IIEHNE 1 bubnuoteka [JOK
U CHCTeMAaTU3aIINS https://m.edsoo.ru/74b
3HaHuil. OCHOBHBIC 2ad9l
¢burypsl, pakThl, TEOPEMBI
Kypca CTepeoMeTpUN
33 |HWToroBasi KOHTPOJIbHAS 1 1 bubnuorexa [JOK
pabota https://m.edsoo.ru/ec2
4dfc2
34 |IloBTOpeHue, 06o0IIEeHNE 1 bub6nmoreka [IOK
U CHCTeMAaTU3alus 3HAHUN https://m.edsoo.ru/f46
5d10e
OBUIEE KOJIMYECTBO 34 3 0
YACOB I10 I[TPOI'PAMME

IPOBEPSAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHNS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI



https://m.edsoo.ru/725effc4
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e
https://m.edsoo.ru/f465d10e

10 KJIACC

npOBeIf)(;[IZeMoro IIpoBepsiembie NpeIMeTHbIE Pe3yIbTATh 0CBOCHHs! OCHOBHO¥
0o0pa3oBaTeIbHOM MPOrPaMMBbl CpeIHEro 001ero oopa3oBanmsi
pe3yjabTara
7 I'eomerpus
7.1 OrnepupoBaTh NOHATHIMU: TOYKA, IPSIMAst, INTIOCKOCTh
79 [IpuMeHATh aKCUOMBI CTEPEOMETPUU U CIEACTBUA M3 HUX MpPU PEIICHUU
T€OMETPUYECKHX 3a/1a4
73 OnepupoBaTh MOHATUSAMH: MAPAJUICIIBHOCTh U MEPIEHIUKYJISIPHOCTh MPAMBIX U
' TJIOCKOCTEH
74 KﬂaCCHq)HHHPOBaTB B3aUMHOE pacrioioxeHue MIPSIMBIX
1 IJIOCKOCTEH B MPOCTPAHCTBE
OnepupoBaTh HNOHATUSMU: JBYI'PAaHHBIM Yroji, TpaHU JIBYTPaHHOIrO yIJa, pedpo
7.5 JBYI'PAaHHOIO yIjla, JIMHEWHBIM Yyroa JBYIPAaHHOIO YyIUIa, TIpajgycHas Mepa
JIBYTPAHHOTO yTJIa
76 OnepupoBarh  MOHSATUSMH: MHOTOTPAHHUK, BBIMYKJIBIA UM HEBBITYKJIBINA
MHOT'OTPaHHUK, JIEMEHThl MHOIOTPAHHUKA, TPABUJIbHBI MHOTOTPAHHUK
77 Pacio3HaBaTh OCHOBHBICE BHJBl MHOTOTPAHHHKOB (MHMpaMuia, Mpu3Ma,
) MIPSIMOYTOJIbHBIN Mapajielenune1, Kyo)
KnaccudumupoBath MHOTOTpaHHUKH, BBIOMpas OCHOBAHHS ISl KJIACCH(PUKAIINH
7.8 (BBIMYKJIBIE M HEBBIMYKJIBIE MHOTOTPAHHUKH, MpPaBUJIbHbIE MHOTOTPAaHHUKH,
MIPSIMbIE 1 HAKJIOHHBIE TTPU3MBI, MTapaJIjIeJICTIUITC Ib])
7.9 OnepupoBaTh MOHATUSIMHU: CEKYIIIAsi INIOCKOCTh, CEYEHUE MHOTOIPAHHUKOB
710 OOBACHATH MPHUHIIUIIBI TIOCTPOSHUSI CEYEHUI MHOTOTPAaHHUKOB, MCTOIb3YS METOA
CJIEJIOB
CtpouTh Ce4YeHHS MHOTOTPAHHUKOB METOJIOM CIIEAOB, BBHIMOIHATH (BBIHOCHBIE)
7.11 IUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHUJI CBEPXY, COOKY,
CHU3Y
Pemarp 3aaun Ha HaxoXJAEHHE T€OMETPUYECKHX BEJIUYMH IO oOpaslam WM
aIropuTMaM, NPUMEHSsT HW3BECTHbIE AaHAIUTHUYECKHE METOAbl MPU PEIICHUU
7.12 CTaHJIAPTHBIX MAaTEeMaTUUYECKUX 3a/1a4 HAa BBIYMCIIEHUE PACCTOSHUN MEXKIY JIBYMs
TOYKAMHU, oT TOYKHU hi(s) MPSIMOH, oT TOYKHU
J10 TNTIOCKOCTH, MEXJ1y CKPEIIMBAIOIIMMHUCS TPSIMBIMHU
Pemate 3amaun Ha HaXOXJEHHWE TEOMETPUUECKUX BEIMYMH 1O oOpaslaM WIH
anropuTMaM, NPHUMEHSS W3BECTHbIE AHAIMTHUYECKUE METOAbl IPU PELICHUU
7.13 CTaHJAPTHBIX  MAaTEMAaTHYECKUX 3a/Jlad Ha  BBIYUCICHUE YIJOB  MEXAY
CKPEUIMBAIOIIMMUCS NOPSIMBIMH, MEXAYy MpsIMONM UM  IUIOCKOCTBIO, MEXAY
IIJIOCKOCTSIMU, JIBYTPAHHBIX YIJIOB
Boruncnate 00bEMBI M IUIOMIA[M TIOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpHU3Ma,
7.14 nupaMmsia) ¢ TpUMEHEHUeM (OpMyJ, BBIUMUCIATH COOTHOIIECHUS MEXIY
TJIOUIA/IIMU TTOBEPXHOCTEH, 00bEMaMHK MMOT00HBIX MHOTOIPAHHUKOB
7.15 OnepupoBaTh MOHATHUAMH: CUMMETPHS B POCTPAHCTBE, IIEHTP, OCh M IJIOCKOCTH




Kon

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOI

MPoOBEPsAEMOro o
00pa3oBaTe/ibHOI MPOrpPaMMbI CpeIHEro o01ero 06pa3oBaHusA
pe3yJabTara
CUMMETPHH, IICHTP, OCh M INIOCKOCTh CUMMETPUU (DUTyphI
W3Bnekath, mpeoOpa3oBBIBaTh W WHTEPHPETHPOBATH  HMHPOPMALUIO O
7.16 MPOCTPAHCTBEHHBIX T€OMETPUYECCKUX (QHUTypax, MPEICTABICHHYIO Ha YepPTEKax
M PHCYHKax
[IpuMenaTp TeoMeTpudeckue (PakThl JIsI PEIICHUS CTEPEOMETPHUYECKUX 3aj1ad,
7.17 MPEANONaralouMX HECKOJbKO IIAaroB pEHIeHUs, €CJIM YCIOBUS IMPUMEHEHUS
3a7aHbl B SBHOU hopme
718 IIpumeHsaTh IIPOCTEMIINE [IpOTrpaMMHBIC cpeacraa U DJIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMbI IPH PEIICHUN CTEPSOMETPHUISCKUX 3a1a4
719 [IpuBOaUTH TIpUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOJIC U KU3HH,
pacno3HaBaTh NPOSIBICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE
[IpuMeHATh MOJyYEHHBIE 3HAHMS Ha TPAKTUKE: AaHAIW3UPOBATH peabHBIC
CUTyallud WU NPUMEHSATh HU3YUYEHHBIE MOHATUSA B NPOLIECCE IMOHCKA PEIICHUS
790 MaTeMaTH4eckKu CHOPMYIUPOBAHHONW MPOOJIEMbI, MOJEIUPOBATH peaIbHBIC
CUTyallUM Ha S3bIKE€ T[E€OMETPUM, UCCIENA0BATh IIOCTPOEHHBIE MOJEIU C
WCIIOJIb30BAaHUEM T'€OMETPHUECKUX MMOHATUNA U TEOPEM, armapara aareOpsl, pemarh
MPAKTUYECKHUE 33/1a4U, CBSI3aHHBIE C HAX0XKJICHUEM IeOMETPUUECKUX BEJIUUMH
11 KJIACC
Kona .
R IIpoBepsiemble NpeMeTHbIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeIHero 001ero oopa3oBanusi
pe3yabTara
6 I'eomeTpus
OnepupoBaTh TMOHATUSAMHU: [WIUHApPUYECKAs IOBEPXHOCTb, 0Opasyrolue
6.1 UATUHAPUYECKOM  TMOBEPXHOCTH,  IWIMHAP, KOHMYECKass  IOBEPXHOCTb,
00pa3yolne KOHNYECKON MOBEPXHOCTH, KOHYC, chepruecKkasi HOBEPXHOCTh
6.2 Pacno3HaBath Teaa BpanieHus (IFIHEAP, KOHYC, cdepa U 1map)
6.3 OOBACHITH CIIOCOOBI MOJYUYCHHUS TEJI BPAILICHHUS
6.4 KnaccudumupoBath B3auMHOE pacrookeHue c(hepbl U MIOCKOCTH
OnepupoBarth MOHSATHUSMH: IIAPOBOM CETMEHT, OCHOBAHHME CETMEHTA, BBICOTA
6.5 CEerMeHTa, AapoBOW CJOW, OCHOBAaHHUE LIAPOBOTO CIIOS, BHICOTA IIAPOBOTO CIIOS,
IIAPOBOM CEKTOP
6.6 Boeruncnsate 00bEMBI U TUIOIIATU TTOBEPXHOCTEH Te BPAILIECHUS, T€OMETPUIECKIX
) TeJ ¢ IpUMEHEHHEM (hOopMYJI
6.7 OnepupoBarth NMOHATHUSIMH: MHOTOTPAHHHK, BIUCAHHBIA B cepy M ONMHCAHHBIN
) 0K0J10 cepsl, chepa, BIECaHHAs B MHOTOTPAHHHMK HMJIH TEJI0 BPaICHHUS
6.8 BeraucnsaTte COOTHOIIGHHMS] MEXIY IUIOMAAsIMHU IOBEPXHOCTEH W 00BbEMamMu

MOAOOHBIX TEN




Kon

IIpoBepsiemble npeaAMeTHBIE Pe3yIbTAThl 0CBOCHHSI OCHOBHOI

NPOBEpPsIeMOro o
00pa3oBaTeIbHOI MPOrpaMMBbI CpeIHEro 001ero 0opa3oBaHus
pe3yJabTara
6.9 HSO6P3)K3TB u3zyyaemble (UIypsl OT pPyKH M C HPUMEHEHHEM IPOCTHIX
4epTEKHBIX MHCTPYMEHTOB
6.10 BbInoOnHATE (BBIHOCHBIE) IUIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTBIX OOBEMHBIX
buryp: Buja cBepxy, COOKy, CHH3Y; CTPOUTH CCUCHHSI TEJI BPAIICHHS
W3BnekaTb, HHTEPHOPETUPOBaTH U  MpeoOpa3oBbIBaTh  HH(OpMaIUio o
6.11 MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUrypax, MPEeACTaBICHHYIO Ha dYepTexax
U PUCYHKaxX
ITpumensaTh reomerpuueckue (haxThl Ui pPEHICHUS CTEPEOMETPHUYECKUX 3a7ad,
6.12 MIPEIOJIaraloliuX HECKOJIBKO IIaroB pEHICHMs, €CIU YCJIOBHS IPHUMEHEHUs
3aJlaHbI B IBHOU popme
6.13 OrnepupoBaTh NOHSATHEM: BEKTOP B IPOCTPAHCTBE
6.14 BEIMONHATE AEWCTBUS CIIOKEHUSI BEKTOPOB, BEIUUTAHUS BEKTOPOB M YMHOKCHHS
' BEKTOpa Ha YHUCJI0, OOBACHATh, KAKUMU CBOWCTBAMH OHM 00J1aJ1at0T
6.15 [TpuMeHATH IPaBUIIO NapalIesIeIUIe 1 TP CI0KEHUU BEKTOPOB
OnepupoBaTh MNOHATHAMHU: JI€KAPTOBBl KOOPAMHATBHI B IIPOCTPAHCTBE, BEKTOD,
6.16 MOJyJIb BEKTOPa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YIOJd MEXIY
BEKTOpaMH,  CKaJApHOE  IPOU3BEJCHHE  BEKTOPOB,  KOJUIMHEapHblE WU
KOMILJIAHApHBIE BEKTOPHI
HaxonuTe cymMMy BEKTOPOB M IPOM3BEJCHHE BEKTOPAa HA YUCIO, YTOoJd MEXIY
6.17 BEKTOpaMH, CKaJIpHOE NPOM3BEACHUE, PpACKIAAbIBaTh BEKTOP IO JBYM
HEKOJUIMHEApHBbIM BEKTOpaM
6.18 3agaBaTh IIOCKOCTh YPAaBHEHUEM B JICKAPTOBOW CHCTEME KOOPAMHAT
6.19 Pemate mpocreiilne reoMeTpHuecKue 3aayd Ha TMPHUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METOJ1a
Pemrate 3a1aun Ha TOKa3aTENBCTBO MAaTEMAaTHUECKUX OTHOLICHUN M HAaXOXKICHHE
6.20 reOMETPUUECKUX BEIMYUH M0 00pa3laM WM ajJropuTMam, IpUMEHssT U3BECTHbIE
METOJbI PH PEIICHUH CTAaHIAPTHBIX MaTEMaTHYECKHX 33124
6.1 [TpumeHsTH npocTenme pOorpaMMHBbIE cpeacTBa U JIEKTPOHHO-
KOMMYHHUKAIIHOHHBIE CHCTEMBI IIPH PEIIEHUH CTEPEOMETPUUYESCKHX 33124
6.2 [TpuBOAUTH MpPUMEPHI MaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U KU3HHU,
pacro3HaBaTh [IPOSIBIICHUE 3aKOHOB T€OMETPUU B HCKYCCTBE
[IpuMeHSATh TONyYEeHHBIE 3HAHUS Ha TPAKTUKE: AHAJIM3UPOBATH pEaIbHbIC
CUTyallud W NPUMEHATh H3y4YEHHbIE MOHATUS B IHpoOlecce IOUCKA pELICHUs
MaTeMaTH4eCKd CHOPMYIHPOBAHHONW NPOOJIEMBbI, MOJEIMPOBATH pEAbHBIC
6.23 CUTyallul Ha S3bIKE€ TI'€OMETPUM, HCCIEN0BaTh IIOCTPOEHHbIE MOJEIU C

UCIIOJIb30BAaHUEM TIE€OMETPUYECKUX IIOHATUH M TEopeM, ammapara ajireopsl,
pewmiaTh NPaKTUYECKUE 3aJayd, CBA3AHHBIE C HAXOXXICHUEM IE€OMETPUYECKHUX
BEJINYUH

IMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA
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Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaAHUSA

I'eomeTpus

7.1

OCHOBHBIE TIOHSATHS CTepeoMeTpuu. Touka, mpsmasi, INIOCKOCTh, MPOCTpaHcTBO. [loHaTHE 00
AKCHOMATHUYECKOM IOCTPOCHHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUH U CIIEJACTBUS U3 HUX

7.2

B3aumHOe pacnonoxeHue NpsMBIX B MPOCTPAHCTBE: MEPECEKAIOIIUECS, MApaJUICIbHbIE U
cKpemuBamomuecs mnpsaMble. [lapajuienpHOCTh HNPSAMBIX M IJIOCKOCTEHM B IIPOCTPAHCTBE:
napauleJIbHbIE MPSIMBIE B IIPOCTPAHCTBE, NMApAJUIEIBHOCTD TPEX NPSMBIX, MapaJICIbHOCTD
IpsIMOI U IJIOCKOCTH. Vsl
C COHAIPABJIEHHBIMH CTOPOHAMH, YIOJl MEXKIY IPSAMBIMU B IpocTpaHCTBe. [lapamiensHocTh
IUIOCKOCTEN: IapalljiesIbHbIe INIOCKOCTH, CBOMCTBA MapalIeIbHbIX IUIOCKocTel. [Ipocreiimue
IPOCTPaHCTBEHHbIE (PUTYphl Ha MJIOCKOCTU: TETpa’Jp, KyO, mapajuienenumnes, moCTpOeHUe
CEYCHUI

7.3

[lepnenAuKyIApHOCTD NMPSAMOM U TUIOCKOCTH: MEPIECHANKYIISAPHBIE IPSMBIE B IIPOCTPAHCTBE,
MpsIMbIC TTApaAJUIENIbHBIE U MIEPIICHANKYISIPHBIE K MIIOCKOCTH, MPU3HAK NEPHEHIUKYIIPHOCTH
OpsMOMl M IUIOCKOCTH, TeopemMa O MpsSMOM MEpPHEeHIUKYISIPHOM IUIOCKOCTH. YTJbl B
MPOCTPAHCTBE: YroJI MEXKIYy NPSIMOM M TUIOCKOCTBIO, IBYTPAHHBIA YTOJ, JIMHEHHBIA YTroJ
JBYIpaHHOrO yria. llepneHaukyisp U HakJOHHBIE: PAaCCTOSHUE OT TOYKU JI0 IJIOCKOCTH,
paccTossHHE€ OT TpPSIMOM 1O  TUIOCKOCTH, TPOCKIHs (UTYpPhl Ha  ILIOCKOCTb.
[leprieHAUKYASAPHOCTh IUIOCKOCTEH: MPU3HAK NEPHEHAMKYISPHOCTH ABYX IJIOCKOCTEH.
Teopema 0 TPEX MEePHEHIUKYIIIPAX

7.4

IToHsATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOIOIPAHHUKA, BBIITYKJIBIE Y HEBBIITYKIIbIE
MHOTOTPaHHUKH, pa3BEpTKa MHOrorpaHHuka. llpusma: m-yrompHas npusma, TpaHUu U
OCHOBAaHHMS MpPHU3MBI, TpsAMas M HAKIOHHAs MpPU3MbI, OOKOBas M IOJIHAs TOBEPXHOCTh
npusMsel.  [lapamnenenunen, nDpsSIMOYrOJIbHBIA — MHapajUIeNICNIMIE] W €r0  CBOMWCTBA.
[Mupamupa: n-yronpHasi MuUpaMpaa, TPaHW U OCHOBAHUE MUPAMUIBI, OOKOBas M TMOJHAs
MOBEPXHOCTh MUPaMUIbI, NpaBUbHAs U yC€UEHHas MNHUpaMUAA. DJIEMEHThl MPU3MbI U
nupamusl.  I[IpaBUIbHBIE MHOIOTPAaHHUKH: IIOHATHE IPABWIBHOIO MHOTIOTPaHHUKA,
MpaBUJIbHAs NpHU3Ma W MPaBUIbHAs NUPAMMAA, NPABWIBbHAs TPEYrojbHas NHPAMHIA H
NOpaBWIbHBIN TeTpa’ap, KyO. IlpencraBieHne o MpaBUIBHBIX MHOTOIPAaHHHMKAaX: OKTad3p,
JoJIeKadp U uKocasapyrue CeueHusi Ipu3Mbl U MHPaMUIbL

7.5

CummeTpusi B TMPOCTPAHCTBE: CHUMMETPHUS OTHOCUTENIBHO TOYKH, MPSMOM, IJIOCKOCTH.
DJIEeMEHThl CHMMETPHH B MUpaMHUAaX, apajiejenuieaax, IpaBUIbHBIX MHOTOTPaHHUKAX

7.6

Brruncnenue 371eMEHTOB MHOTOTPAHHHUKOB: pEOpa, nuaroHanu, yriel. [lmomans GokoBoOi
MOBEPXHOCTU U TOJHOW MOBEPXHOCTH MPAMOW IMPU3MBI, IJIOIIAJb OCHOBAaHUMN, TEOpeMa O
OOKOBOW MOBEPXHOCTU MpsiMOi Tipu3Mbl. [1momans G0KOBOM MOBEPXHOCTH M MOBEPXHOCTHU
MPaBUJIBHOM MHUpaMUAbI, TEOpeMa O IUIoIaau yceu€HHou nupamubl. [lonstiue 06 o0neme.
O0BEM MUpPaMUIBI, TPU3MEL

7.7

[Tomo6uble Tema B mpoctpaHcTBe. COOTHOMICHUS MEXKAY IUIOMAASIMH MOBEPXHOCTEH,
00BéMaMu TIOTOOHBIX TEN
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Kon

HpOBepﬂeMblﬁ JIEMEHT COAECPRKaAaHUSA

T'eomeTpus

6.1

[unmuaapudeckass MOBEPXHOCTh, OOpa3ymIIHME IMMIMHIPUYCCKONH TOBEPXHOCTH, OCH
HWIMHAPUYECKOW MOoBepXHOCTH. [lunmuHap: ocHOBaHMS © OOKOBas TOBEPXHOCTb,
00pa3yromas ¥ 0Ch, IIOMAIb OOKOBOM M IOJIHOW MOBEPXHOCTH

6.2

Konnyeckass moBepxHOCTb, 00pa3yroliye KOHHYECKOW MOBEPXHOCTH, OChb U BEpILIMHA
KOHMYECKOW moBepxHOcTU. KoOHyc: OcCHOBaHMEe M BepllinMHa, oOpa3ymoomas U OcCh,
IUIOIIA/1b OOKOBOW U MOJIHOM MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yIolue U BbICOTA,
OCHOBaHMs U OOKOBasi IOBEPXHOCTh

6.3

Cdepa u map: meHTp, paauyc, AWMAMETP, ILIOMAAb MMOBEpXHOCTH cepbl. B3amMHoe
pacroaokeHue chepsl U MIOCKOCTH, KacaTellbHas IIIOCKOCTh K cdepe, miomaab chepsl

6.4

M300paskeHue Tea BpalleHus Ha II0cKocTH. Pa3BEpTka MMIMHApPA B KOHYyCa

6.5

KomOunanmu Ten BpallleHHsi ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMMCAHHBIA OKOJIO
cepsl, chepa, BurucaHHasi B MHOTOTPAHHUK, WIIM TEJIO BPAIICHUS

6.6

[Tonsatue 06 o00béMe. OcHOBHBIE CBOWCTBA 00BEMOB Tei. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapajiesienunena u cieactsus u3z He€. OOBEM IMIMHIpA, KOHYCA.
O0BEM mapa u mioniaab chepsl

6.7

[Tomo6ubIe Tena B mpocTpaHcTBe. COOTHOIICHHS] MEXAY IUIOMAISIMH MOBEPXHOCTEH,
00BEMaMU ITOTOOHBIX TEJT

6.8

Ceuenuss umnuHApa (TMapaieIbHO W TEPHEHAMKYJSPHO OCH), CEUYCHHMs] KOHyca
(mapannenbHOE OCHOBAHUIO U POXOJsiiiee Yepe3 BEPIIUHY), CEUCHHUS [1apa

6.9

Bektop Ha mimockocTM M B OpocTpaHCTBE. CIOKEHHWE W BBIYUTAHHE BEKTOPOB.
YMHOKEHME BEKTOpa HAa 4YMCIO. PasimoxkeHune BeKTOpa MO TPEM HEKOMILIAHAPHBIM
BektopaM. [IpaBwio mapamienenunena. Pemenune 3agad, CBA3aHHBIX ¢ MPUMEHEHUEM
MpaBUJI ASHCTBUN C BEKTOpPaMHU

6.10

[IpsmMoyrosnbHast cucreMa KOOpAMHAT B MpocTpaHcTBe. KoopaumHaThl BEKTOpA.
[Ipocreitme 3agaun B KoOopAMHATaxX. Yroil Mexay BekTtopamu. CkaisipHoe
IIPOU3BEJCHUE BEKTOPOB. BBIUKMCIIEHHE YIIIOB MEXAY NPSIMBIMH M IIOCKOCTSIMHU.
KoopIMHAaTHO-BEKTOPHBINA METOJI ITPU PELIEHUH T€OMETPUUYECKHUX 33/1a4

ITPOBEPSEMBIE HA EI'9 1O MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHMSA OCHOBHOMU OBPA30OBATEJIBHOU ITPOI'PAMMBI CPEJHET'O
OBLIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeGOBaHUS K PeAMETHBIM pe3yJbTaTaM OCBOCHUS
NpoBepsaEeMoro OCHOBHOI1 00pa30BaTEJIbLHOM IPOrPAMMBI CPEAHEro 00111ero
TpeGoBaHus o0pa3oBaHus
Bragenue mMeTonamu 10Ka3aTeiabCTB, aIrOPUTMAaMU PELICHMS 3a/1ad; YMEHUE
dbopmynupoBaTh U ONEPUPOBATH TMOHATHUSAMH: OTPEICICHUE, aKCHOMa,
1 TEOpEMa, CIIEJCTBUE, CBOMCTBO, NPU3HAK, NOKA3aTEJIbCTBO, PaBHOCUJIbHBIE

(hOopMyNIUpPOBKM; NPUMEHATH HUX; yMeHUEe (QopMyIupoBath oOpaTHOE U
IIPOTUBOIIOJIOKHOE YTBEPKACHHUE, MPUBOAUTH IPUMEPHl U KOHTPIPUMEPHI,
UCIOJIb30BATh METO/1 MaTeMaTH4eCKOl VHAYKIIHH; IIPOBOJMTD




Kon
NpoBepsieMoro
TpeOOBaHUS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJbTATAM OCBOCHUS
OCHOBHO# 00pa30BaTeJIbHOI MPOrpaMMbl CpeHero 001ero
o0pa3zoBaHus

JIOKa3aTelIbHbIE PACCyKJICHUsI IIPH PELICHUU 337a4, OLIEHUBATh JJOTUYECKYIO
MIPAaBUJILHOCTD PACCY’KJICHUN; YMEHHE OIIEpUPOBATh MOHATUAMU: MHOXKECTBO,
MOJIMHOKECTBO, ONEpAallMM HAJ MHOXECTBAMH; YMEHHE HCIIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN almapaTr I ONMCAaHUsA peabHBIX IIPOLIECCOB
U SBJICHUM M TpHU pPELICHUH 3aJady, B TOM YHCIE U3 APYTUX Yy4eOHBIX
MIPEIMETOB; YMEHUE ONEPUPOBATh MOHATHAMU: rpad, CBA3HBIN Tpad, 1epeBo,
UK, rpad Ha TUIOCKOCTH; yMEHHE 3a/aBaTb M OINUCHIBaTh TIpadbl
Pa3IMYHBIMH CI0CO0aMH; MCIIOIB30BaTh I'padbl IPU PEIICHUH 3a/1a4

YMeHue onepupoBaTh MOHSITUSIMH: HATypalbHOE 4YHUCIO, LEJI0e YHUCIO,
CTENEHb C IIEeJIBIM TOKa3aTelieM, KOPeHb HaTypajdbHOM CTENEHH, CTENEHb C
palMOHAIIBHBIM TIOKAa3aTeJeM, CTENeHb C JCHCTBUTEIBHBIM ITOKa3aTelieM,
norapu(M 4uciia, CHHYC, KOCHHYC U TAHT€HC MPOU3BOJIBLHOTO YUCIIa, OCTATOK
0 MOJYJIO, PAlMOHAIbHOE YHCIO, HWPPALMOHAIBHOE YHUCIO, MHOXECTBA
HATypalbHBIX, LEJbIX, PAIMOHAJIBHBIX, JIEUCTBUTEIIbHBIX YHCEIN; YMEHUE
WCIIOJIB30BaTh TPHU3HAKK JCIMMOCTH, HAWUMEHBIIMK OONIMH JCIUTETh |
HaMMeEHbIllee o0IIee KpaTHoe, anropuT™ EBkiuaa mnpu peuieHuu 3aaadg;
3HAKOMCTBO C Pa3JIMYHBIMU MMO3UIIMOHHBIMUA CHCTEMaMH CUMCIICHUS, YMCHHE
BBITIOJIHATh BBIYMCIICHUE 3HAYEHUNW U TPeoOpa3oBaHUs BBIPAKEHUH CO
CTENEeHAMH | JorapudmMaMu, MpeoOpa3oBaHUs JIPOOHO-pAMOHATBHBIX
BBIPDAKEHHM; yMEHHE OINEepUPOBATh TMOHATHAMHU: TOCIEIOBATEIHHOCTD,
apudMeTHyYecKasl TMPOTPECCHs, TeOMETpUYECKas IPOrpeccusi, OECKOHEYHO
yOBIBaromas reoMeTpuyecKas MIPOTpECCusi; yMEeHHue 3a/1aBaTh
MOCJICTIOBATEILHOCTH, B TOM YHCIIE C TOMOIIBIO PEKYPPEHTHBIX (HOPMYIT;
YyMEHHE ONEPUPOBATH MMOHATUSIMHU: KOMIUIEKCHOE 4YHCJIO, COMPsHKEHHBIC
KOMILJIEKCHBIC YHCJIa, MOJAYJIb W apTyMEHT KOMIUIEKCHOTO 4YHcCia, (opma
3alUCH  KOMIUJIEKCHBIX 4Hcell (FeOMETpUYEeCcKasl, TPUTOHOMETpUYECKas
U anreOpanveckas); yMEThb IPOM3BOAUTH apU(DMETHUYECCKUE IEUCTBHS C
KOMIJIEKCHBIMU ~ YHCJIAaMHU;  NPUBOJUTH  MPUMEPHl  HMCIOJb30BaHUS
KOMIUIEKCHBIX YMCEN; OINEepUpPOBATH MOHATHUSAMM: MaTpuua 2x2 u 3%3,
ONPEACIUTEIb MATPHUIILI, TEOMETPUUECKHUIM CMBICI ONPEACITUTEIIS

YMenue onepupoBaTh IOHATHSAMHU: PALUOHAIBHBIE, HPPALMOHAIBHBIC,
II0Ka3aTCJIbHBIC, CTCIICHHBIC, HOFapI/I(i)MI/I‘IGCKI/IC, TPUTOHOMECTPUUCCKHUEC
YPaBHEHUSI U HEPABEHCTBA, UX CUCTEMBbI; YMEHUE ONEPUPOBATH MOHATUSIMU:
TOXKJECTBO, TOXJICCTBCHHOE IpeoOpa3oBaHKe, ypaBHEHUE, HEPABEHCTBO,
CHUCTEMa YpaBHEHUU U HEPABEHCTB, PABHOCUJIBHOCTh YPABHEHH, HEPABEHCTB
U CUCTEM; YMCHHUC PCIIaTh YPAaBHCHUA, HCPABCHCTBA U CUCTEMbI C ITIOMOIIIBIO
pa3nuMYHBIX NOPUEMOB; pelIaTh YPAaBHEHMs, HEPABEHCTBA U CHUCTEMBI C
napamMmeTpoM; IMNPUMCHATL YpPaBHCHHA, HCPABCHCTBA, HX CHUCTEMBI IJId
pelleHrs MaTeMaTHUeCKUX 3a7ad U 3a/lad U3 Pa3IMyHBbIX oOJacTeld HAyKu U
peagbHON KU3HHU

YMeHue omnepupoBaTh MOHATHAMHU:  (QyHKIMS, UYETHOCTH (YHKLHUH,
MEePUOAUYHOCTh (YHKIUH, OrPaHUYEHHOCTh (YHKUHWH, MOHOTOHHOCTh
GyHKIMH, SKCTpeMyM (YyHKUUHM, HauOojblllee U HaUMEHbIIEEe 3HAYCHHS
(GyHKIMU Ha TPOMEXKYTKE, HENpepbIBHAs (YHKIMS, acUMOTOTHI Ipaduka
¢GbyHKUMH, TiepBas U BTOpas MPOU3BOJAHAS (PYHKLUH, I'€OMETPUYECKUN U
¢u3nueckuif  CMBICI  NPOM3BOAHOM, MEpBOOOpa3zHas, ONpeneIEHHbIN
UHTErpaj; YMEHHE HaxOAMTh aCUMNTOTHI Tpaduka (QYHKUUH; YMEHHE
BBIUMCIISITh IIPOU3BOJIHBIE CYMMBbI, MPOU3BEJCHHSI, YACTHOIO M KOMIIO3UIIUU




Kon
NpoBepsieMoro
TpeOOBaHUS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJbTATAM OCBOCHUS
OCHOBHO# 00pa30BaTeJIbHOI MPOrpaMMbl CpeHero 001ero
o0pa3zoBaHus

(byHKIMI, HAXOIUTh ypaBHEHUE KacaTeJIbHOU K Tpaduky (QyHKIMH; yMeHHE
HaXOJUTh MPOU3BOJIHBIC 3JEMEHTAPHBIX (YHKIMHA; YMEHHE HCIIOIb30BaTh
MPOU3BOAHYIO Il MCCIIENOBaHUS (DYHKIMH, HAaXOAWTh HaWOONBIIHE U
HAaUMEHbIINE 3HAa4YeHUS (YHKIUH;, CTpPOUTh TpauKH MHOTOWIECHOB C
MCIOJB30BAHUEM  allliapara  MaTEMaTHYeCKOro  aHajiu3a; IPUMEHSTh
HpOI/ISBO,Z[HYIO JJIA HAXOXIACHUA HaI/mquero peI_HeHI/ISI B HpI/IK.Ha[[HLIX, B TOM
YUCJI€ COIMAIBHO-IKOHOMUYECKUX M (U3MYECKUX 3ajladax; HaxOJUTh
wIomaan U o00bEMBI (DUTY C MOMOIIBIO WHTErpaja; MPUBOAUTH MPUMEPHI
MaTeMaTHYEeCKOTO MOJECIMPOBAHUS C TOMOIIbI0  AuddepeHIInamIbHbIX
ypaBHEHHH

YMenue onepupoBaTh NOHATUAMHU: Tpaduk GyHKIUU, oOpaTHass (QyHKUUSA,
KOMITO3UIMS  (YHKUWH, JHHEeHHas QYHKUOWS, KBaapaTuyHas (QyHKIwus,
panoHanbHass (QYHKIUS, CTeNeHHas (YHKIUS, TPUTOHOMETPUUYECKUE
¢byHKMH, OOpaTHBIE TPUTOHOMETPHUYECKHE (QYHKIMU, TOKa3aTelIbHas W
norapumuueckas GyHKIUH; YMEHHE CTPOUTh TpapUKd HM3yYEHHBIX
(GyHKIMH, BBITOTHATH NMpeoOpazoBaHus rpaduKoB (YHKIUH, HCIIOIB30BATh
rpaduky Ui U3y4eHUs TMPOIECCOB U 3aBUCUMOCTEH, MPH PEIIeHUH 33134 U3
IpyruxX y4eOHBIX MPEIMETOB M 33734 W3 PEANbHOW JKU3HU; BBIPAXKAThH
(dbopMynaMu 3aBUCHMOCTH MEX]y BEIHMUYMHAMH; HCIIOJIb30BaTh CBOMCTBA U
rpadukn  QyHKOMA A7 peuieHdus YpaBHEHUH, HEPaBEHCTB M 3a/ady C
napaMeTpamu; Hu300pakaTb Ha KOOPAMHATHOM TIOCKOCTH MHOXECTBa
penIeHni ypaBHEeHUH, HEPABSHCTB M MX CHCTEM

YMeHue pemiath TEKCTOBbIE 3aJaud pPa3HbIX THUMOB (B TOM YHUCIIE Ha
MPOLIEHTHI, JOJM W 4YacTH, Ha JBW)KEHHE, pabOTy, CTOMMOCTh TOBApOB U
yCIyT, HaJOTH, 3aJaud W3 O0O0JacTH YNpaBJIECHUS JUYHBIMH M CEMEHHBIMU
(MHaHCaAMM); COCTaBJIATh BBIPAXKEHHS, YpPaBHEHHs, HEPAaBEHCTBA U HUX
CUCTEMBI II0 YCJIOBHMIO 3aJlayd, MCCIIEI0BAaTh IIOJYYEHHOE pELIeHue U
OLICHMBATh  IPaBJOINOAOOHOCTh  PE3yJbTaTOB, YMEHHE MOJEINPOBATh
peanbHBIE CUTyallUM Ha S3bIKE MaTEMAaTUKH; COCTaBIATH BBIPAKEHHUS,
YPAaBHEHUs, HEPABEHCTBA U MX CHUCTEMBI 110 YCIOBHIO 33aJa4d, UCCIIEN0BATH
IIOCTPOEHHBIE MOJEIN C UCIOJIb30BAaHUEM amnmapara anreopsl,
VHTEPIPETUPOBATH ITOJTYUYEHHBIN PE3YyJIbTAT

YMeHue omnepupoBaTh MOHATHIMH: CpelHee apudmerhdyeckoe, MeaHaHa,
HauOoJIbIlIee W HAMMEHBIIEE 3HAUCHHUS, pa3Max, JIUCIEPCHUs, CTaHIApPTHOE
OTKJIOHEHHE YHCJIOBOTO HaOOpa; YMEHHE U3BIIEKAaTh, WHTEPIPETHPOBATH
nH(pOpMaIKIo, TPEICTABICHHYI0 B Ta0JMIaX, HAa Juarpammax, rpadukax,
OTPaXKaIOIyI0 CBOMCTBAa pEANbHBIX MPOLIECCOB U SIBICHUI; MPEACTaBIAThH
vHpOpMaAlIMIO C TOMOIIBIO  TaOnWI W  JUarpaMM; HCCJIEIOBaTh
CTAaTHCTUYECKUE JaHHBbIE, B TOM 4YHUCIE C TPUMEHEHHUEM TpadUuuecKux
METOZIOB M DJIEKTPOHHBIX CPENCTB; rpadUyYeCKd HCCIEAOBAaTH COBMECTHBIC
HAOJII0/ICHUS C TIOMOIIBIO THArpaMM pacCEeMBaHUs U JIMHEHHOM perpeccuu

YMeHne onepupoBaTh MOHATUSMHU: CIyYalHBIN OMBIT U CIy4ailHOE COOBITHE,
BCPOATHOCTH cnyqaf/iﬂor (¢} CO6LITI/ISI; YMCHHUEC BBIYUCIIAATE BCPOATHOCTH C
HCIIOJIb30BaHNEM TpauYecKUX METOJIOB; MPUMEHSATh (OPMYIIbI CIIOKEHUS U
YMHOXXEHUSI BEPOATHOCTEH, (OpMyITy TMOJHOW BEPOSTHOCTH, (opmyiry
bepuymnu, xomOuHaTOpHBIE (BakThl U (POPMYIIBI; OIIEHHBATH BEPOSATHOCTH
peanbHBIX  COOBITHI; yMEHHE ONEepUpOBaTh MOHATUSAMHU: CIydaiHas
BEJIMUMHA, paclpe/ie]eHHe BEpOSITHOCTEH, MaTeMaTHYecKoe O)KHJIaHUE,




Kon
NpoBepsieMoro
TpeOOBaHUS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJbTATAM OCBOCHUS
OCHOBHO# 00pa30BaTeJIbHOI MPOrpaMMbl CpeHero 001ero
o0pa3zoBaHus

JUCTepCUsT M CTaHJapTHOE OTKJIOHEHHE CIydalHOW BeIMYMHBI, (YyHKIUU
pacrpefiesieHdss W IUIOTHOCTA ~ PAaBHOMEPHOTO,  IOKa3aTeJIbHOrO U
HOPMAJIBHOTO pacIpe/iejieHHil; yMEHHe UCIOIb30BaTh CBOMCTBA M3YUYEHHBIX
pacrpefesieHuit Juisi pelieHus 3a7ad; 3HAKOMCTBO C MOHSTHSMU: 3aKOH
OOJIBIIUX YHKCEN, METOJIbI BHIOOPOYHBIX HCCIEAOBAHUN; YMEHHE MPHUBOJIUTH
MpUMEpPbl  MPOSIBJICHUS  3aKOHA  OONBIIMX YHCEN B IPUPOIHBIX U
OOIIECTBEHHBIX SBJICHUSX; YMEHHE ONEPUPOBATH MOHITHSIMH: COYETaHHE,
MEePEeCTaHOBKA, YMCIIO COYECTAHUN, YUCIO MEePECTaHOBOK; OuHOM HpIOTOHA;
yMEHHE NMPUMEHATh KOMOWHATOpPHBIE (DAKTBhl M PACCYKICHUS JSl PELIeHUs
3a/la4; OICHWBATh BEPOSITHOCTH  PEAIBbHBIX  COOBITUH;  COCTaBISATh
BEPOATHOCTHYIO MOJI€]Ib M HHTEPIPETUPOBAThH MOJTYUYEHHBIA PEe3YyIbTAT

YMmenue  onepupoBaTh — MOHSATUAMHU:  TOYKa, HOpsAMas,  IJIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIja, IUIOCKUI YroJ, JBYIpaHHbBIN
YroJl, TPEXTPaHHBIA YroJl, CKPEUIMBAIOIIUECS MPAMbBIC, NAPaLUICIbHOCTh U
NEPHEHANKYISIPHOCTh MPAMBIX U IUIOCKOCTEW, YIoJl MEXAY MPSAMbIMHU, YroJl
MEXK]ly MPSMOW M TUIOCKOCTBIO, YTOJ MEXIY IUIOCKOCTSMH, PACCTOSHUE OT
TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE MEXKIY HPSIMBIMH, PACCTOSIHUE MEXKIY
TUTOCKOCTSIMH; YMEHHE HCIIOJIb30BaTh NP PEIICHUH 3a7a49 U3yUeHHbBIE (DaKThI
U TEOpeMbl IUIAHUMETPUU; YMEHHE OIIEHMBATh pa3Mepbl OOBEKTOB
OKpYKaloIIerT0 MHpa; CTPOUTh MATEMaTUYECKUE MOJAEIH C IOMOIIBIO
F€OMETPUYECKUX TOHATUH M BEJIWYWH, pEllaThb CBS3aHHbBIE C HUMH
MIPAKTUYECKUE 3a/1a4U
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YMeHue onepupoBaTh MOHATHUSAMH: IUIOIAAb (GUIYpsl, 00BEM (UTYpBHI,
MHOTOTPaHHUK, IPaBUJIbHBI MHOTOIPAaHHUK, CEYEHHE MHOIOTpaHHHKaA, KYyO,
napaijenenunes, npusma, nupampaa, ¢urypa M IMOBEpXHOCTb BpallleHUs,
UWIMHIpP, KOHYyC, Iap, cdepa, miomanb cdepsl, IUIOMIAJb MOBEPXHOCTH
OUpaMUIbl, TPHU3MBI, KOHycCa, LMIMHIApA, 00BEM KyOa, MPSMOYTOJILHOTO
napajuiesienune1a, NupaMuibl, IPU3Mbl, HUINHIpA, KOHYyCa, lIapa, pa3BEpTKa
IIOBEPXHOCTH, CEUYEHUs KOHyca M ULWIMHIApA, MapajUlelIbHbIE OCH WU
OCHOBaHHIO, CEUEHHe Ilapa, IUIOCKOCThb, Kacawomasca cdepbl, LUIUHAPA,
KOHyCa; yMEHHME CTPOUTh CEYEHME MHOTIOrpaHHMKa, HU300paXkaThb
MHOTOTPaHHHUKH, (DUTYPbl W TOBEPXHOCTH BpAIICHUS, X CEYCHHUS, B TOM
YHUCJIE C IMOMOIIBI0 JJIEKTPOHHBIX CPEICTB; YMEHHE IPHUMEHATH CBOMCTBA
reOMEeTpUYECKUX (Uryp, camMoCTOATENBHO (GOPMYIUPOBATH ONpPEICTICHHS
u3yyaeMmbIX (Uryp, BBIABUraTb TUIOTE3bl O CBOMCTBaX M INpHU3HAKaX
reoMeTpuueckux (uryp, 0OOCHOBBIBATH WM ONpPOBEPraTh HX; YMEHHUE
HOPOBOJUTH KiaccupUKaUio (GUIyp MO pa3iMyHbIM MPHU3HAKAM, BBITOJIHSATH
HEOO0XOMMbIE JOMOJHUTENbHbIE IOCTPOEHUS
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YMeHue  omnepupoBaTh  MOHATHSAMHU:  JABWKEHHE B IPOCTPAHCTBE,
napajuIebHBIA TIEPEeHOC, CHMMETpPUsl Ha IUIOCKOCTH W B TPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue Mojao0usi, MOJOOHBIE (QUIYpBI; YMEHHE
pacro3HaBaTh paBHbIE M TOJOOHBIE (UTYpBl, B TOM YHCIIE B IPHUPOJE,
UCKYCCTBE, apXUTEKTYpe; HCIOJIb30BATH T'€OMETPUUYECKHE OTHOILEHUS IPH
pelleHNH 3aqad; HaXOIWUTh TEOMETPUYECKHE BEIWYHHBI (IUIMHA, YTOI,
Iiouaap, 00BEM) pu peleHnn 3a1a4y
U3 IpYTUX Y4eOHBIX TMPEJAMETOB M M3 PEATbHOW JKU3HU; YMEHUE BBIYHCIISATH
reOMETPUYECKUEe BEIMYUHBI (JJMHA, YToJ, IUIOIAib, OO0BEM, IUIOIAAb
MTOBEPXHOCTH), WCIIOJIb3YSl M3yYeHHbIE (HOPMYJIIBI M METOABI, B TOM YHCIIE:




Kon IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJbTATAM OCBOCHUS
MPOBEPAEMOro OCHOBHO# 00pa30BaTeJIbHOI MPOrpaMMbl CpeHero 001ero
TpedoBaHus o0pa3oBaHusi

IUTOIIAIh TIOBEPXHOCTH THPAMUIBI, MPH3MBI, KOHyCa, IMIUHIpPA, TUIONIA]b
chepbl; 00bEM Kyba, MNPSAMOYroJLHOIO TapaUielienunena, MTUPAMUIBL,
NpU3MBI, NWIKHAPA, KOHYyca, IIapa; YMEHUE HAaXOIUTh OTHONICHHE O0BEMOB
OI00OHBIX (hUTYD

YMeHue OIICpHUPOBATH MNMOHATUAMU: MHPAMOYTOJIbHAA CHCTEMaAa KOOPAWHAT,
BCKTOpP, KOOpAWMHATBI TOYKH, KOOPAMHATBI BCKTOpa, CyMMa BCKTOPOB,
IMPOU3BCACHNEC BCKTOpPAa HaA YHUCIIO, PaA3JI0KCHUC BCKTOpaA IIO 6331/10}7,
CKaJIIpHOC  MPOM3BCACHUC, BCKTOPHOC IIPOM3BCACHUC, YIroJl MCKAY
BCKTOpaMH; YMCHUC HCIIOJIB30BATh BeKTopHBIfI u KOOpI[I/IHaTHHﬁ METOA O
PECIICHUA T'COMETPHUYCCKUX 3a4a4 1 3a1a4 JPpYyTuxX y‘-I€6HI)IX npeaIMCTOB
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YMeHue BbIOMpaTh MOAXOASIIUN METOJ AJIs PEIleHUs 3aJadyd; MOHUMaHUE
3HQYMMOCTH MAaTEMaTUKH B M3YYCHUH TPUPOTHBIX U OOIIECTBEHHBIX
13 IPOLECCOB M SBJIICHUM; YMEHHE pACIO3HABATh IIPOSBICHUE 3aKOHOB
MAaTE€MaTUKA B HMCKYCCTBE, YMEHHE MPUBOJIUTH MPUMEPHl MAaTEMATHYECKHX
OTKPBITHI POCCUMCKOM M MUPOBOM MaTeMaTHYECKOM HaYKH

HHEPEYEHbB 3JIEMEHTOB COAEPKAHUS, ITIPOBEPAEMBIX HA EI'D I10
MATEMATHKE

Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

1 Yucia U BEIYMCIIEHUA

1.1 HaTypanLHHe X OCJIbIC YMCJIA. HpI/I3HaKI/I JCINMOCTH IECJIBIX YHCCII

Pammonansubie uncima. OOBIKHOBEHHBIE U JIECATUYHBIE APOOH, TPOLICHTHI, OECKOHEUHBIC

1.2 MEPUOAUYECKHE IPOOH

13 ApudmMernueckuit KOpeHb HaTypallbHOM cTemneHu. JlelicTBus ¢ apudMeTHIecKuMu
KOPHSIMU HAaTYpaJIbHOW CTENEHU

14 Crenenp ¢ menbiM mokazareneMm. CTeneHb € pallMOHAIBHBIM MoKazareneMm. CBoHCTBa
CTENEHHU

15 CuHyC, KOCUHYC M TAaHT'€HC YHCIIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC, AapKTaHT€HC

YHCJIOBOT'O apryMEHTa

1.6 |Jlorapudm umncna. JlecsiTHuHbIC U HATYPaJIbHBIC JOTapu(MbI

JleficTBUTEbHBIC YKClIa. ApuMETHYECKHE ONepany ¢ JCHCTBUTEILHBIMU YUCIIAMM.
1.7 |IIpubnmxEHHBIC BBIYUCICHUS, MPABUIa OKPYIJICHUS], MPUKUAKA U OIICHKA pe3yjbTaTa
BBEIYMCIIEHUN

1.8 |IIpeoOpa3zoBaHue BEIpAKECHUN

1.9 |KoMIuiekcHBIE YHCIIa

2 | YpaBHeHms u HepaBeHCTBA

2.1 |llensie u 1poOHO-palMOHATBHBIC YPABHEHHUS

2.2 |HppanmoHanbHble YpaBHEHUS




Kon

IIpoBepsieMblii 3JIeMEHT COACPKAHUSA

2.3 | TpuronoMeTpHdecKHe ypaBHCHUS
2.4 |Tloka3arenapHble M JJOTapu(OMHUCCKUE YPABHEHHS
2.5 [Ilenbie 1 1poOHO-pAIMOHATILHBIE HEPABEHCTBA
2.6 |HMppanmoHaipHbIe HEPAaBEHCTBA
2.7 |Iloka3arenpHbIC M JJOrapudMHUUICCKUE HEPABSHCTBA
2.8 | TpuroHomMeTpuyecKre HEpaBeHCTBA
2.9 |CucTeMbl 1 COBOKYITHOCTH YPAaBHEHHI U HEPABCHCTB
2.10 | YpaBHEHMs, HEpAaBEHCTBA M CUCTEMBI C TTapaMeTpaMu
2.11 [Marpuna cucTeMbl JUHEHHBIX YpaBHeHUH. OnpeaeauTelh MaTPHUIIBI
3 DyHKIMY U rpa@uKu
31 @ynkius, crnocodbl 3amanHus Qyskuun. [padukx  ¢yHkumu. B3aumao oOpaTHBIE
' dyakiun. Yétaele n Heuérable Gyakiuu. [lepuoandeckre HyHKIIUN
Obnacte ompeneneHuss W MHOXKECTBO 3HaueHMM ¢Qynkuuu. Hynmu dynkuumn.
39 [TpoMexyTKH 3HAKOMOCTOSHCTBA. [IpOMEKyTKH MOHOTOHHOCTU (YHKIIMH. MaKkCUMyMBbl
1 MUHUMYMBI ~ QyHKiuu. HawmbGonbimee w  HaumMmeHblliee 3Ha4YeHHUE (QYHKIUU Ha
MIPOMEKYTKE
33 CrenenHas (pyHKIMSI ¢ HATypalbHBIM M IEJBIM TOKa3zareneM. E€ cBoiicTBa U rpaduk.
CgoiicTBa ¥ rpaduK KOPHS 1-0H CTENECHU
3.4 | TpuroHomerpuueckue GyHKIIMH, UX CBONCTBA U I'pauku
3.5 |Iloka3arenbHas u gorapudmudeckas QyHKIHH, HX CBOMCTBA B rpaduku
36 Touku paspeiBa. AcumnrtoTsl rpaduxoB yHkmii. CBoOHCTBa QYHKLUH, HEMTPEPHIBHBIX
Ha OTPE3Ke
3.7 [IlocrnemoBaTeabHOCTH, CIIOCOOBI 3a0aHus IIOCIEA0BATEILHOCTEMN
3.8 | Apudmerrueckas u reoMeTprudecKas nporpeccuu. @opmMysia clI0KHBIX IPOIICHTOB
4 |Havana MaTeMaTH4YE€CKOI0 aHAJIN3a
4.1 |Ipoussoanas Gpyukumu. [Ipou3BogHBIC dIEMEHTAPHBIX (DYHKIIHAH
[IpumeHeHne TMPOU3BOMHOM K HCCIEJOBaHUIO (YHKIIMH HA MOHOTOHHOCTH U
4.2 |akctpemyMbl. Haxoxxaenue HauOOJNbIIEro M HaMMEHbBIIEro 3HAYeHUs (YyHKUMU Ha
OTpE3Ke
4.3 [IlepBooOpa3nas. MaTerpan
S [MHoOXecTBa U JOTHMKa
5.1 |MHOXeCTBO, onepaly Haa MHOKecTBaMu. Jnarpammel Diinepa — Berna
5.2 |Jloruka
6 |BeposTHOCTHL M CTATUCTHKA
6.1 |OmnucarenapbHasl CTAaTUCTHKA
6.2 |BeposTHOCTH
6.3 [KomOunatopuka
7 I'eoMmeTpus
7.1 | ®urypsl Ha IJIOCKOCTH
7.2 |IIpsiMble M IJJOCKOCTH B IPOCTPAHCTBE
7.3 |MHoOrorpaHHUKH
7.4 |Tena u MOBEPXHOCTH BpaAILICHUS
7.5 |KoopauHAThl 1 BEKTOPHI

YYEBHO-METOIMUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI JJ151 YYUEHUKA

METOAUYECKUE MATEPHUAJIBI JIUIS1 YAUTEJIA




HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU HUHTEPHET
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