My}{HLlHﬂaJTbHOC dBTOHOMHOC O6H1€06paBOBaTCHBHOG YUpeKICHHE

«Cpennssa odweobpasoBaTeibhas wKoaa Ne 55»

[TIPUHATO YTBEPXIAEHO
[TenaroruyeCKMM COBETOM ,Jd_ 0. INPEKTOPA
MAQOY — COL Ne 55 '
[Iporokon Ne 19

OT «26» HioHsa 2026r.

PABOYAS ITPOT'PAMMA
yueOHoro npeamera «I'eomerpusi. ba3oBblii ypoBeHb»

st ooyyatroruxest 10-11 kimaccoB

ExarepunOypr
2026



INOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueGHOTrO Kypca «I'eomeTpus» 6a30BOr0 ypoBHS AJIsi 00YHAIOLIHXCS
10 —11 xmaccoB pazpaborana Ha ocHOBe (DenepanbHOro rocyJapcTBEHHOTO 00pa30BaTEIBHOTO
CTaHAapTa CpPEeJHEro oOmero oOpa3oBaHUs, C YU4ETOM COBPEMEHHBIX MHPOBBIX TPEeOOBaHMH,
NOPEIbABISEMBIX K MaTeMaTH4eCKOMYy OOpa30BaHUIO, M TPAJUIMKA POCCHICKOTO OOpa30BaHMUA.
Peanmu3anus  mporpaMMbel  00eCHeUMBAET  OBJIAJCHHE  KJIIOYEBBIMH  KOMIIETEHIMSMH,
COCTaBJISIFOIIMUA OCHOBY JUIS CaMOpa3BUTHS W HENPEPHIBHOTO 00pa3oBaHMUs, LEIOCTHOCTD
OOIEKYIbTYPHOT O, TMYHOCTHOT'O M ITO3HABATEIBHOTO PA3BUTHSI TUYHOCTH O0YUYAIOIIUXCSI.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

BaxkHocTh yueOHOro Kypca TeoOMETpUHM Ha YypOBHE CpeaHero oOuiero ooOpazoBaHUs
00yCIIOBJIEHa MNPAKTHYECKONH 3HAYMMOCTBIO METANpPEAMETHBIX W MPEIMETHBIX PE3YJIbTaTOB
00y4YeHHsI TEOMETPHH B HANPABICHUU JIMYHOCTHOTO PA3BUTHSA OOyYaromuxcs, (GOPMHPOBAHUS
(YHKIMOHATIHHONH MaTeMaTW4ecKOW T'PaMOTHOCTH, W3YYEHUS JIPYTHX YYEeOHBIX TUCIIHMILIHH.
PazButre y oOyuaromuxcs NpaBUIIbHBIX MPEACTABICHUM O CYHIIHOCTH M MPOUCXOKICHUU
FEOMETPUUECKUX a0CTPaKIIMK, COOTHOIICHUU PEAIbHOTO U HCAIbHOTO, XapaKTepe OTpaskeHus
MaTE€MaTU4YeCKOW HAyKOH SIBIICHUH U IIPOLIECCOB PEAIBHOIO MHUPA, MECTE€ T€OMETPUU B CUCTEME
HAayK M pOJIM MATEMATUYCCKOTO MOJACIIMPOBAHUA B HAYYHOM IIO3HAHHMU W B IPAKTUKC
crocoOCTByeT (OPMHPOBAHHIO HAYyYHOIO MHPOBO33PEHUS YYAIIMXCsS, a TakXke KadyecTB
MBILIIEHHS], HEOOXOAUMBIX JUIS aAaNTallii B COBPEMEHHOM OOIIEeCTBE.

['eomerpust siBisieTCss OAHMM W3 0a30BBIX TIPEIMETOB Ha YpPOBHE CPEIHETO OOIIero
06pa3OBaHI/I$I, TaK Kak 00ecIeYMBaeT BO3MOKHOCTD HN3YYCHUA KaK AWCHUILUIMH C€CTCCTBCHHO-
HAYYHOW HAIMPaBICHHOCTH, TaK U TYMaHUTApHOM.

Jlornueckoe MblIUIeHHE, (HOpMUPYEMOE MpHU H3YyYCHHHM OOYYaroIMMHCS MOHATHHHBIX
OCHOB TCOMCTpHMHM MW TMOCTPOCHUH MLECIMOYKH JIOTHYCCKUX YTBep)KIleHI/Iﬁ B XOJAC pCHICHUA
TCOMETPHUUICCKUX 3aaad4, YMCHHEC BBIABHUIaTb W ONPOBCPratb THUIIOTE3bl HEIMOCPCIACTBCHHO
UCTIONB3YIOTCSl MPU PEIIeHUM 337ad eCTECTBEHHO-HAy4YHOIro IHMKJIa, B YaCTHOCTH M3 Kypca
(hu3MKH.

YMeHne OpHeHTUPOBATHCS B IIPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO BCEX 00JACTAX
NeSITeTbHOCTH YenoBeka. OpUeHTaIUs YelloBeKa BO BPEMEHH M MTPOCTPAHCTBE — HEOOXOANMOE
YCIIOBHE €0 COIMAILHOTO OBITHS, (hopMa OTPaKEHUS OKPY>KAIOLIET0 MUPA, YCIOBUE YCIEITHOTO
MO3HAHUSA U AKTUBHOTO npeoOpa3oBaHus JeCTBUTENLHOCTH. OnepupoBanue
IPOCTPAHCTBEHHBIMU 00pa3aMu 0OBEAMHSAET pa3Hble BUABI yUeOHOM U TPyIOBON NESTEIHHOCTH,
ABIACTCSA OOHUM U3 HpO(beCCI/IOHaIII)HO BAXXHBIX Kad€CTB, IIO3TOMY aKTyaJlbHa 3ajayda
dbopMupoBaHHs y 00yUYaIOIHUXCS TPOCTPAHCTBEHHOTO MBINIIEHUS KaK Pa3HOBUIHOCTH 0OPa3HOTO
MBIIIJIEHUS] — CYIIECTBEHHOI0 KOMIIOHEHTAa B MOATOTOBKE K MPAKTUYECKOH IESITeIbHOCTH I10
MHOTUM HampaBlIeHUSIM.

Llens ocBOEHUS MporpaMMbl yueOHOTO Kypca «I eoMeTpus» Ha 6a30BOM ypOBHE O0yUCHHsI
— 00meo0pa3oBaTeIbHOE W OOIIEKYJbTYPHOE pa3BUTHE OOYYAIOIIMXCS Yepe3 0OecreueHHe
BO3MOXHOCTH HpHOGpeTCHI/Iﬂ N HUCIOJBb30BAHUA CHCTCMATHYCCKUX T'COMCTPUUCCKHUX 3HAHUU U
NecTBUH, crienu(UUHbIX T€OMETPUH, BO3MOYKHOCTH YCIEIIHOTO MPOAODKEHHSI 00pa30BaHuUs 110
CHEIHAIbHOCTSIM, HE CBS3aHHBIM C MPUKJIAJHBIM HCIIOIb30BaHUEM F€OMETPHH.

[Tporpamma o reomeTpun Ha 6a30BOM ypOBHE ITpeIHa3HaueHa AJIs 00YYaroMUXCs CpeiHen
IIKOJIbI, HC€ HUCIIBITBIBABIIUX 3HAYHUTCIIbHBIX Bany,[IHeHI/Iﬁ Ha YPOBHC OCHOBHOI'O 06H.[CFO



obpazoBanus. Takum oOpazom, oOydaromuecs: Ha 0a30BOM ypOBHE JOKHBI OCBOUTH OOIIHE
MaTeMaTHYECKUEe YMEHHS, CBSI3aHHbIE CO CeUN(UKON TeOMETPUN U HEOOXOAUMBIE ISl KU3HHU B
COBpeMEHHOM obmecTBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh U3YyUUTh T€OMETpUI0 Ooiee
rIyOOKO, €Clii B JlalbHEWIIeM BO3HUKHET HEOOXOJUMOCTh B T€OMETPUYECKHX 3HAHMSIX B
npohecCuoHaNBHOM NeSTeNbHOCTH.

JlocTrokeHue e OCBOCHUS MPOrpaMMbl 00€CIIEUNBACTCS PEIICHUEM COOTBETCTBYIOILIMX
3anay. [IpuopureTHpIMU 3a1ad4amMu OcBOeHUS Kypca «['eomeTpun» Ha 6a30BoM ypoBHE B 10—11
KJ1accax SIBJISIOTCS:

e (QopmupoBaHuE TMPEACTABICHUS O TIEOMETPHUM KaK 4YacTU MHUPOBOM KYyJIBTYphl H

OCO3HaHHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (QopmupoBaHuE MpEACTABIECHUS O MHOTOTpaHHMKAX M TejJaxX BpallleHUus Kak o
BOXHEHIIINX MaTeMaTHYECKUX MOJEINSX, MO3BOJISIONINX OMUCHIBAaTh U U3y4aTh pa3HbIE
SBJICHUS OKPYKAIOIIET0 MUPa;

e (QopmupoBaHuE yMEHMs PACIIO3HABATh HA YEPTEkKaX, MOJEIAX U B PEATbLHOM MHUDE
MHOTOTPaHHUKU U Tejla BpaIlCHMUS,

e OBJIQJICHWE METOJaMH pEUICHHs 3aJad Ha IOCTPOCHHS Ha H300paKeHHIX
IPOCTPAHCTBEHHBIX (pUTyD;

e (QopmupoBaHuE YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHITUSIMH O MHOTOIPAaHHUKAX H
TeNax BpallleHUsI U UX OCHOBHBIMM CBOMCTBaMU;

® OBJAJICHUE AITOPUTMAMH PEIIEHUs OCHOBHBIX THUIIOB 3a7ay; (OPMUPOBAHUE YMEHHUS
IPOBOAMTH  HECJIOXHBIE JOKa3aTeNbHbIE  pAacCyk JE€HHS B  XOJ€  pPELICHUS
CTEPEOMETPUYECKHUX 3a/1a4 U 33]1a4 C IPAKTUYECKUM CONEPIKAHUEM;

® Dpa3BUTHE MHTEJJIEKTYAIbHBIX W  TBOPYECKMX cHocoOHocTell — oOyuwaromumxcs,
MO3HABATEIbHON aKTUBHOCTH, UCCIIEAOBATEIbCKUX YMEHHHN, KPUTUYHOCTH MBIIIIICHUS;

e (QopmupoBanue (HYHKIHOHAILHON TPAaMOTHOCTH, PEJICBAHTHOW TE€OMETPHH: yMEHHE
pacrio3HaBaTh MPOSBICHUS T€OMETPUYECKUX MOHATHH, 0OBEKTOB M 3aKOHOMEPHOCTEN B
PEATBHBIX JKU3HCHHBIX CHUTYalMsIX W MPH U3YYCHUH IPYTHX YUEOHBIX TPEIMETOB,
NPOSIBJIEHUS] 3aBHUCHUMOCTEHl M 3aKOHOMEpPHOCTEH, (OopMyIupoBaTh HMX Ha S3bIKE
FEOMETPUM M  CO3JaBaTh TIE€OMETPUYECKHE MOJEIHM, IPHUMEHATh OCBOCHHBIN
FEOMETPUUECKUN ammapar JJis pelIeHUsT MPaKTHKO-OPUEHTHPOBAHHBIX — 3ajad,
UHTEPIPETUPOBATH U OLIEHUBAThH [TOJIyYEHHbIE PE3YJIbTATHI.

OTnuuuTeNnbHON 0COOEHHOCTHIO MPOTPAMMBI SIBIISIETCS BKIIIOUEHUE B KYPC CTEPEOMETPUHU B
Hayajie ero U3y4eHus 3a7ad, peliaeMbIX Ha YPOBHE MHTYUTHBHOTO MO3HAHUS, U ONpPEACIEHHBIM
o0pa3oM opraHu3oBaHHas paboTa HajJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHUECKOTO WU
MPOCTPAHCTBEHHOTO  MBILIUICHUS, CTUMYJIUPYET TMPOTEKaHHE€ MHTYUTHBHBIX IPOIIECCOB,
MOTHUBHPYET K JajdbHEHILIEMY H3YUEHHIO PEIMETA.

[Ipeamourenue OTAAETCS HAIIATHO-KOHCTPYKTUBHOMY METOAYy OOY4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-NPAKTUYECKOU
JesITeNIbHOCTH. Pa3BuTHE MPOCTPAaHCTBEHHBIX MPEACTABICHUH Y yUallIUXCsl B Kypce CTepeOMETpUN
MPOBOAMTCA 3a CUET pElIeHHUs 3a7ad Ha CO3JaHHe MPOCTPAHCTBEHHBIX OOpa30B U 3ajgad Ha
OlepUpPOBaHUE MPOCTPAHCTBEHHBIMU oOpazamu. Coznanue obpaza MPOBOAUTCA C ONOPOM Ha
HarJsIHOCTh, @ ONEPUPOBAHUE 00Pa30M — B YCIOBUSAX OTBICUEHUS OT HATJIATHOCTH, MBICIIEHHOTO
W3MEHEHUS €r0 UCXOJHOTO COAEPKAHUS.

OcHOBHBIE coaepkaTenbHble JuHUM Kypca «['eomerpum» B 10-11 kmaccax:
«MHororpanHukn», «IIpsiMble U TIJIOCKOCTH B MPOCTPAHCTBE», «Tena BpameHus», «BeKTopsl u
KOOpJMHATHI B IPOCTPAaHCTBEY». POPMUPOBAHNE JTOTHUECKUX YMEHUH pacpeesieTcsl HE TOIbKO



[0 COJAEPKATeNIbHBIM JIMHHUSM, HO W MO ToaaM oOOydeHHsl Ha YpPOBHE CpETHEro OOIIero
o0OpazoBaHusl.

Conepxanrie 00pa3oBaHMS, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHHS
paboueii mporpaMMBbl, pactpeieIEHHBIM 0 ToAaM 00yUeHHsI, CTPYKTYPHPOBAHO TaKUM 00pa3zoMm,
YTOOBl  OBJQJICHUE TI'E€OMETPUYECKMMH TOHATUSMH ¥  HaBBIKAMH  OCYIIECTBIISLIOCH
MOCIIEIOBATEIHbHO M IMOCTYNATEeNIbHO, C COOJIFOJICHUEM TPUHIUIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHHWS BKJIFOUAJIUCH B OGH.[yIO CUCTCMY I'COMCTPUUCCKHX HpeI[CTaBJ'IeHI/If/'I O6y‘-IaIOIJ_II/IXC$I,
pacupsisi ¥ yrayousis e€, 00pas3yst IpOYHbIe MHOXKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenue reomerpun orBoauTcs 2 yaca B Hegento B 10 kinacce u 1 yac B Hegeno B 11
KJi1acce, BCero 3a JiBa roja oOyueHus - 102 yueOHBIX yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble M MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE TOHATHS cTepeoMeTpuu. Touka, mpsimasi, TNIOCKOCTb, TpocTpaHcTBO. [lonsTHe
00 aKCMOMaTHUYE€CKOM MOCTPOCHUH CTEPEOMETPUU: aKCUOMBI CTEPEOMETPHUU U CIICJICTBUS U3 HUX.

B3anmHoe pacnonokeHue npsiMbIX B MPOCTPAHCTBE: MEpPECEKaroluecs, napajjieibHble U
CKpeluBaronecs mnpsmelie. [lapamienbHOCT, TPSAMBIX W IJIOCKOCTEM B IPOCTPAHCTBE:
napasulesibHbIe TMPSMbIE B IPOCTPAHCTBE; MAPAJUICIBHOCTh TPEX MPSAMBIX; MapaJICIbHOCTD
OpsIMOM M TJIOCKOCTH. YTJbl C COHANPABICHHBIMH CTOPOHAMM, YTOJI MEXKIY HPSIMBIMH B
npoctpancTBe.  [lapannenbHOCTh  IUIOCKOCTEW:  IMapajulesibHblE  IUIOCKOCTH;  CBOMCTBA
napaJuieNbHBIX TIockocTei. [IpocTeiime mpocTpaHncTBEHHBIE PUTYpPHI HA MIIOCKOCTHU: TETPAdP,
KyO, apajijieNienumnea; IoCTPOCHHE CEYCHUIA.

[lepneHAUKyIIPHOCTh TPSMONM M IJIOCKOCTH:  MEPIEHIUKYJSIPHBIE TMpsSMbIE B
MPOCTPAHCTBE, NPsIMBbIE MapajuiebHbIE M MEPHEHIUKYJSPHbIE K IUJIOCKOCTH, MPHU3HAK
NEePHEHANKYISIPHOCTU MIPSIMOM U INIOCKOCTH, TEOPEMA O MPSAMOM NEPHEHAUKYJIIPHON TIOCKOCTH.
VYTI1bl B IPOCTPAHCTBE: YrOJ MEXAY NPSIMOM M IUIOCKOCTBIO; IBYTPAHHBIN IO, IMHEHHBIA YroJl
JIByrpaHHoro yria. llepneHauKysigsp W HaKJIOHHBIE: PACCTOSSHHE OT TOYKHA JO IUIOCKOCTH,
pacCcTOsIHUE OT MPSIMOM JI0 TUIOCKOCTH, TMPOEKIUs (PUTyphl Ha TUIOCKOCTh. [leprieH Ky ISpHOCT
IJIOCKOCTEM: MpU3HAK MNEpPHEeHAUKYISIPHOCTH ABYyX Iiockocteil. Teopema o  Tpéx
NepHeHINKYISIpaX.

MHoOrorpaHHuKHu

[lonsiTue MHOTOTrpaHHWKA, OCHOBHBIE DJJIEMEHTHl MHOTOTPAaHHUKA, BBITYKIbIE |
HEBBIITYKJIbIE MHOTOIPAHHUKH; Pa3BEPTKA MHOTOrpaHHMKA. [Ipyu3ma: n-yroiapHas npu3Ma; rpaHu
¥ OCHOBaHHUS MPU3MBI; MPsMasi U HaKJIOHHAsI IPU3MbI; OOKOBAs U TMOJIHAS IOBEPXHOCTH MIPU3MBIL.
[Tapannenenunen, NpsAMOYroJIbHBIN NapajuieNienune] U ero coicrBa. [lupamupaa: n-yromapHas
nupamMuja, TPaHU W OCHOBAaHHME NHUpaMHUAbl; OOKOBas W TIOJHAs TOBEPXHOCTh IHPAMU/IBI;
npaBUjbHAasl W YCEU€HHas MHUpaMUJa. OJIEMEHThl MNpuU3Mbl U nOupamuiabl. [IpaBuiibHbBIE
MHOTOIPAaHHUKHU: TMOHSITHE NPaBUIBHOTO MHOTIOTPAHHUKA; MpPaBWIbHAS MpU3Ma M NpaBUIIbHAs
nMpamMu/Ia; MpaBWIbHAS TPEYTOIbHAS MUPAMH/Ia ¥ MPABWIbHBIN TeTpasap; KyO. [IpeacraBienue o
MPaBUIILHBIX MHOTOTPAHHUKAX: OKTAdIP, NOACKadAp U uKocadap. CedeHust mpU3Mbl U THPaAMUJIBL.

CummeTpusi B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPSMOM, IIOCKOCTH.
DJIeMEHThl CHAMMETPHUH B TUpamMuax, napauiejaenuneaax, NpaBUuibHbIX MHOIOTPaHHUKAX.

Brruucienne 351eMEeHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yribsl. [lmomans 60xoBOiM
MOBEPXHOCTH M TIOJTHOM MOBEPXHOCTH MPSMOU MPU3MBI, TUIOIIAIb OCHOBaHHH, TeopeMa 0 O0KOBOM
MOBEPXHOCTU MPsAMON mpu3Mbl. [Inomaas GOKOBOM MOBEPXHOCTH M MOBEPXHOCTH MPABUIHHON
MUPAMHUJIBL, TEOPEMa O TUIOMIAIN Yceu€HHOM mupamuabl. [lorstre 06 00béme. OOBEM MupamMuIbl,
MIPU3MBEL.

[TogoOubie Tema B mpocTtpaHcTBe. COOTHONIICHHS MEXIY IUIOMAIASIMU TMOBEPXHOCTEH,
00bEMaMH MOTOOHBIX TEII.

11 KUIIACC

Tesa BpanieHus



[MunuHapuyeckas MOBEPXHOCTh, 00pa3ylolue UWIMHIPUYECKONH TOBEPXHOCTH, OCh
WIMHAPUYECKON MOBEpXHOCTH. LlMmuHap: ocHOBaHUS W GOKOBasi MOBEPXHOCTb, 0Opa3yomas u
0Cb; TUIOIIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konunueckass moBepXHOCTb, 00pa3yloniye KOHUYECKOW IMOBEPXHOCTH, OCh W BEpIIMHA
KOHUYecKkol mnoBepxHOcTH. KoHyc: ocHOBaHME M BepIlIMHA, OOpasyrolas U OCb; IJIOLIAAb
OOKOBOM M IOJHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00Opa3yloLIMe M BBICOTA; OCHOBAHUS U
OOKOBast TIOBEPXHOCTb.

Cdepa u map: ueHTp, paiauyc, IUaMeTp; IUIOMIaJb HMOBEpXHOCTH cheprl. Bzaummuoe
pacrnosioxeHue cepsl U IIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; IIomaas chepol.

N3o00pakenue e BpalieHus Ha IIockocT. Pa3BépTka LuauHIpa U KOHYyCa.

KomOuHanmu Ten BpamieHduss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK, ONHCAHHBIM OKOJIO
cdepsl; cdepa, BMcaHHAs B MHOTOTPAHHUK, UJTH TEJIO0 BpalllEHUSI.

[TonsitTue o0 o0béme. OcHoOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
IPSIMOYTOJIBHOTO Mapajljiesienumneaa u cieacTsus u3 He€. O0bpéM nunuuapa, konyca. O6bEM mapa
Y TUTOIIA b CEPHI.

[Tonobubie Tena B mpoctpaHcTBe. COOTHOIIEHHS MEXAY IUIOIIAISIMU MOBEPXHOCTEM,
00BéMaMu ITOJOOHBIX TEIN.

Ceuenust mwiMHIApa (MapauieNbHO MW TEPICHAUKYJSIPHO OCH), CEYCHHS KOHYyca
(mapaJienbHOE OCHOBAHUIO U MPOXO/SIIEE YEepe3 BEPILIUHY ), CEUECHUS 11apa.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

Bekrop Ha niockocTu u B ipoctpancTBe. ClloKeHUE U BEIUNTaHUE BEKTOPOB. Y MHOKEHUE
BEeKTOpa Ha 4uclo. Pa3nokeHue BeKkTopa 1Mo TpEM HEKOMIUTAHAPHBIM BekTopam. llpaBmio
napayenenumnena. Pemenne 3agad, CBSI3aHHBIX ¢ IPUMEHEHHUEM TPABWIT ICHCTBUH C BEKTOPAMHU.
[IpsmoyronbHas cuctemMa KoopAMHAT B mpocTpaHcTBe. KoopaumnaTtsl BekTopa. Ilpocreiimume
3aJaud B KOOpJAMHATaX. YTroi Mexay Bekropamu. CKalsgpHOe NpPOU3BEACHUE BEKTOPOB.
Brruncienue yriioB Mexay NpSMBIMH U TUIOCKOCTSIMH. KOOpAMHAaTHO-BEKTOPHBIA METOM TPH
pEIIeHNH TeOMETPUIECKUX 3a/1ad.



IINTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pe3yJbTaThl OCBOCHHS MpOrpamMmbl yueOHOro mnpenmera «MaTemaTtuka
XapaKTEePU3YIOTCS:

I'paxknanckoe BocnuTanue:

c(OpPMUPOBAHHOCTBIO TPAXKIAHCKOW TMO3MIMU OOyYaromierocss Kak akKTUBHOTO U
OTBETCTBEHHOI'0 4WIEHa POCCHIMCKOr0 OOIIECTBa, MPEACTABICHUEM O MaTEMAaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIEHUH, MpOIEAyp TpakJaHCKOTO oOIecTBa
(BBIOOpBI, OMPOCHI M Tp.), YMEHHEM B3aUMOJIEUCTBOBATh C COLMUAIBHBIMU HHCTUTYTaMHU B
COOTBETCTBUH C UX (PYHKIMSIMH U Ha3HAYCHUCM.

IlaTpuoTHyeckoe BoCIMTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKON IPasKJaHCKON UACHTUYHOCTH, YBAXKEHHS K MPOILJIOMY U
HACTOSIIIIEMY POCCHUHCKONW MAaT€MAaTUKH, IIEHHOCTHBIM OTHOIIICHUEM K JIOCTHKEHUSM POCCHUICKUX
MaTeMaTUKOB U POCCHICKOM MaTeMaTUYECKOW IIKOJbI, K UCIOJIb30BAHUIO ITUX JOCTHUKEHUN B
JIpYruX HayKaX, TEXHOJIOTUAX, chepax SIKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEM pPOCCHIICKOro Hapoja; chHOpMHUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHMS, STUUECKOTO MOBEICHHSI, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTH>KEHUN HAyKW U JIEATEIbHOCTBIO YUEHOTO; OCO3HAHHWEM JINYHOTO BKJIa/Ja B MOCTPOEHUE
YCTOMUUBOTO OYIyIIEro.

JcTeTH4YeCKoe BOCIUTAHME:

ACTETUYECKMM  OTHOIIEHWEM K MUY, BKIIOYas JCTETHKY  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, PEIIeHUN, PaCCyX JACHUN; BOCIPUUMYHUBOCTHIO K
MaTE€MaTUYECKUM aCleKTaM pPa3IudyHbIX BUJOB UCKYCCTBA.

Du3nyecKoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO YMEHHUS TPUMEHSATH MaTeMaTHYeCKHWe 3HaHUsA B HHTEpecax
310poBOTO U Oe3omacHoro oOpas3a >KU3HU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO
(3mopoBoe mHTaHUe, cOATAaHCHUPOBAHHBIA PEKUM 3aHSATHI M OTHbIXa, peryispHas (usmdeckas
aKTHBHOCTH); (PU3UUECKOTO COBEPIIICHCTBOBAHUSA, TIPU 3aHATHUSIX CIIOPTUBHO-030POBUTEIHHON
JESATETLHOCTBIO.

TpyaoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYyZy, OCO3HAHUEM I[EHHOCTU TPYIOIIO0US; MHTEPECOM K Pa3IUYHBIM
chepam npodeccoHaTBEHON NeITETbHOCTH, CBSI3aHHBIM C MATEeMATHKON M €€ MPHUIOKCHUSIMU,
YMEHHEM COBEpIIAaTh OCO3HAHHBIM BBHIOOp Oyayiiei mpodeccuu U peaan30BbIBaTh COOCTBEHHBIS
JKU3HEHHBIC IUIAHBI, TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaTH4eckoMy OOpa3oBaHUIO U
caM000pa30BaHUIO Ha POTSHKEHUH BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEIICHUN
MPaKTUYECKHUX 3a/1a4 MAaTEMaTHIECKON HAITPABICHHOCTH.

JKO0JI0rH4YecKoe BOCIIUTAHME:

c(OPMUPOBAHHOCTBHIO JKOJOTUYECKOW KYJIbTYphl, MOHUMAHUEM BIUSHUS COLUAIHHO-
SKOHOMHUYECKUX IPOLIECCOB HA COCTOSIHHE MNPUPOJHOW U COIMAIBHOW CpeAbl, OCO3HAaHUEM
100aTbHOTO  XapakTepa JAKOJIOTMYECKUX  MpoOJieM; OpHEeHTalMed Ha  [pUMEHEHHE
MaTeMaTUYeCKUX 3HAHUU ISl pelleHus 3aja4 B 00JacTU OKpY’Kalolled cpelibl, MIIaHUuPOBaHUS
MOCTYTIKOB M OLICHKU UX BO3MOXKHBIX MOCIEACTBUMN ISl OKPYKAIOLIEH Cpe/ibl.

LleHHOCTH HAYYHOT0 MO3HAHUA:



C(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOLIECTBEHHOW MPAKTHKH, TOHUMAaHHEM MaTeMaTHYecKOW HayKu Kak chepsl
YEJIOBEUECKON JIEATEIIbHOCTH, 3TAIOB €€ pa3sBUTUA U 3HAYMMOCTH IS Pa3BUTHUA LIMBUIIN3ALUY;
OBJIAJICHUEM SI3BIKOM MAaTEMAaTUKU U MaTEMaTH4ECKON KyJIbTYpOU KaK CpEACTBOM ITI03HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBJIATH IPOCKTHYIO U HCCIIEN0BATEIIBCKYIO JEATEIBHOCTh HHAUBUIYaIbHO
U B TpyIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3yabTaTbl OCBOSHUS IPOrpaMMbl yueOHOTo npeamera «MaTemarukay
XapaKTepU3yIOTCSl  OBIAJICHUEM  YHUBEPCAIBHBIMUA  HO3HABAMENbHBIMU  OeliCMBUIMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMY,  VHUBEPCATbHLIMU — Pe2yNsAMUGHbIMU
oelicmeusmu.

1) Vrueepcanvnvie noznasamenwvmsle oeticmsus, obecneuusarom hopmuposanue 6A306b1x
KOCHUMUBHBIX NPOYECCo8 00y yalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWe20 MUupa,
npuUMeHeHUe 102UHEeCKUX, UCCIe008AMeNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueli).

Ba3oBble Jioruueckue eiicTBUA:

® BBIABIATH M XapaKTePU30BaTh CYIICCTBEHHbIC MPU3HAKK MAaTEMaTHYECKHX OOBEKTOB,
MOHSTHUM, OTHOIIEHUH MEXIY HMOHATUSAMH; (HOPMYIUPOBATH OMpEIENICHUs TMOHATUM;
yCTaHABJIMBAThH CYIIECTBEHHBIH MPU3HAK KJIACCH(PHUKAINN, OCHOBAHHS JJIs1 0000IIeHUs
Y CPaBHEHUsI, KPUTEPUH TIPOBOAMMOTO aHAIIH3A,

® BOCIPHHHMATH, (HOPMYIUPOBATh U MPEOOPA3OBHIBATH CYXKICHUS: YTBEPAUTEIbHBIE U
OTpHIIATENbHBIC, €IMHUYHBIC, YACTHBIE U O0IINE; YCIOBHBIC;

® BBIBIATH MAaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEUHS B (haKTax,
JTAHHBIX, HAONIONEHUSX W YTBEPXKACHUSX; IpeliaraTb KPUTEPUHU ISl BBISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUL;

e JlefaTh BBIBOJIBI C HMCIOJH30BAHHEM 3aKOHOB JIOTUKH, JACTYKTHUBHBIX U WHAYKTUBHBIX
YMO3aKJIIOYEHNH, YMO3aKIIOUEHUH 110 aHaJIOTHH;

® [IPOBOJUTH CAMOCTOSITEIBHO JJOKA3aTeIbCTBA MATEMAaTUUYECKUX YTBEPKACHUH (TIpsiMble
U OT TPOTUBHOTO), BBICTPAMBATh APTYMEHTAIMIO, NPUBOIUTH TMPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKIICHHS U BBIBOIBI;

e BbIOMpaTh crocob pemieHus y4eOHOHM 3adauu (CpaBHHUBAaTh HECKOJBKO BAapUaHTOB
peleHns, BEIOUpaTh HanOoJIee MOIXOMANINNA ¢ YYETOM CaMOCTOSTENBHO BBIICTICHHBIX
KpUTEPUEB).

ba3oBble uccienoBare/bCKue 1eHCTBHA:

® UCHOJb30BATh  BONPOCHl  KAaK  HCCIEAOBATENBCKUH  WHCTPYMEHT  MO3HAHUS;
(dopMyIHMpOBaTH BOMPOCH], (PUKCHUPYIOIIME TPOTHUBOPEUHE, MPOoOIeMy, YCTaHABIUBATD
UCKOMOE U JaHHOe, (OPMHPOBATH THUIOTE3y, APTyMEHTHUPOBATh CBOIO IO3UILHUIO,
MHEHHE;

® T[POBOJUTH CaMOCTOSITEIILHO CIUIAHUPOBAHHBIM 3KCHEPUMEHT, HCCIIEI0OBaHUE II0
YCTAaHOBJICHUIO OCOOCHHOCTEHl MaTeMaTW4yecKoro oOBbeKTa, SBJICHHs, Mpoliecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXAy 00bEKTaMU, SIBICHUSIMHU, IPOLIECCAMU;

®  CaMOCTOATENLHO  (opMynupoBaTh 00OOIIEHHMS H  BBIBOABI IO  pe3yJbTaTaM
NPOBENEHHOTO HAOJIOCHNS, UCCIICAOBAaHMS, OLEHUBATh JIOCTOBEPHOCTh MOJTYYEHHBIX
pe3yJIbTaTOB, BHIBOJAOB U 000OIICHMIA;



IMPOrHO3UPOBATH BO3ZMOXKHOC Pa3BUTUC IIPOLECCA, a TAKIKEC BbIABUTaTh IPEAITOIOKCHHA
0 €TI0 Pa3BUTHH B HOBBLIX YCJIOBUAX.

Paborta ¢ nnopmanmeii:

BBISABIIATH AeDUIIUTHI MHPOPMAIIUH, TAaHHBIX, HEOOXOIUMBIX JUII OTBETa HA BOIPOC U
JUISl pELLIEHNUs 3a1a4H;

BBIOMpaTh HMH(OPMAIMIO W3 HWCTOYHUKOB pA3IMYHBIX THUIOB, AaHAJIW3UPOBATH,
CHCTEMAaTH3UPOBATh U HWHTEPIPETUPOBATh MH()OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IIPEJICTaBJICHHUS],

CTPYKTypUpOBaTh HH(OpPMALMIO, TPEACTaBIATh €€ B  paslu4HbIX (Qopmax,
WTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAAE&KHOCTh HMHPOPMAIMU IO CaMOCTOSITENBHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) VHusepcanvHvle KOMMyHUKamueHwle Oelicmsus, obecnedusaom coopmuposaHHocmy
COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.
Oo0wmenne:

BOCHPUHHUMATh U (pOPMYIHPOBATH CYXKJICHUS B COOTBETCTBUU C YCIOBHSAMH U LEIIMHU
OOLIEHUs; SICHO, TOYHO, I'PaMOTHO BBIPAKaTh CBOIO TOYKY 3PEHUSI B YCTHBIX M
NHCEMEHHBIX TEKCTaX, 1aBaTh MMOSICHEHHUS 10 XOY PEIICHHs 3a/1a4i, KOMMEHTUPOBATh
HOJTy4EHHBIH Pe3yJIbTaT;

B X0/1¢ 00CYKICHHUS 33[aBaTh BOIIPOCHI 110 CYIIECTBY 00CYXJaeMON TeMBbI, TPOOIEMBI,
pemaeMoﬁ 3ala4i, BbICKA3bIBATh NACHU, HALICJIICHHBIC HA MOUCK PCUHICHUA,; COITOCTABJIATH
CBOM CYXXICHHA C CYKACHUSAMU APYIrUX YUYaCTHUKOB AHaJIora, O6Hap}I)KI/IBaTI) pasianuune
U CXOJICTBO TO3UIMI; B KOPpeKTHOH ¢(opme (opMynnpoBaTh pa3HOINIACHs, CBOU
BO3PAXKEHHUS;

IPECTaBIIATh PEe3YyJIbTAaThl PELICHUs 3a]auu, SKCIIEPUMEHTA, UCCIIEA0BAaHUs, TPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHUS € y4€TOM 3a7ay Ipe3eHTAlUuH U
0COOEHHOCTEN ayJUTOPHH.

CoTpyaHn4ecTBO:

MOHUMATh M UCIIOJIF30BaTh MPEUMYIIECTBA KOMAaHIHON 1 MHAUBHUIYAIbHOUN paboThI pU
pelIeHr yueOHBIX 3a7a4; MPUHUMATH IIeJIb COBMECTHOM JESTEIbHOCTH, TUIAHUPOBATH
OpPTaHM3aIMI0 COBMECTHOW paboOThl, pachpelneisTh BUIbI pabOT, JOTOBApUBATHCS,
o0cyXIaTh MpoIlecc U Pe3yabTaT paboThl; 0000IIaTh MHEHUSI HECKOJIBKUX JIFOICH;
y4acTBOBATh B TPYNIOBBIX opMax padboThl (00Cy aeHMS, 0OMEH MHEHUN, «MO3TOBBIC
HITYPMBD) U UHBIE); BHIMOIHITH CBOIO YacTh pabOThl U KOOPAUHUPOBATH CBOM JIEHCTBUS
C IPYTUMU YJIeHAMU KOMaH/bI; OIICHHBATh KA4€CTBO CBOETO BKJIa/Ja B OOIIHMI MPOIYKT
M0 KPUTEPHSIM, CPOPMYITUPOBAHHBIM YIACTHUKAMH B3aUMOJICHCTBUS.

3) Vnusepcanvhuie pecynamuenuie delicmaus, obecneuusaiom @opmupo8aHue CMulCl08bIX
YCMAHOBOK U HCUSHEHHBIX HABBIKOG TUYHOCTIU.
Camoopranusanus:

COCTaBJISITh TIaH, AITOPUTM pEIICHUS 3a/1a4H, BHIOMPATh CIOCO0 pelieHus ¢ y4éToM
UMEIOLTNXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ y4€TOM HOBOM MHOpMAIIHH.

CaMOKOHTPOJIb:

BIIQJICTh HABBIKAMU TIO3HABATENHFHOW pEQICKCUN KaK OCO3HAHUS COBEPIIACMBIX
JNEHCTBUM ¥ MBICTUTEIBHBIX IIPOIIECCOB, WX PE3yJIbTaTOB;, BIAJIETh CIOCOOaMHU



CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca M pe3yjbTaTa pPELIeHUS MaTeMaTHYecKOi
3a/1a4i;

® [peABUAETH TPYJIHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IIPH PELICHUM 33Jaud, BHOCHUTb
KOPPEKTHBBI B JICSITEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJCHHBIX
OILINOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIEHUBaTh COOTBETCTBHE pe3yibTaTa LEIHM M YCIOBUAM, OOBSACHATH HPUUYUHBI
JOCTHKEHUSI WM HEIOCTHXKEHHUS pe3yJIbTaTOB JAEATEIbHOCTH, HAXOAWTh OLIMOKY,
JIaBaTh OLIEHKY IPUOOPETEHHOMY OMBITY.

INPEAMETHBIE PE3YJIBTATbBI
10 KUIACC

OnepupoBaTh NOHATUAMH: TOUKA, NPsSMasi, INIOCKOCTb.

[TpyMeHsITh aKCHOMBI CTEPEOMETPUM U CIIEACTBUS U3 HUX MPU PEIICHUN I€OMETPHUUYECKUX
3ajay.

OnepupoBaTh MOHATHSMHU: MAPAUIEIBHOCTh U MEPHEHAUKYJSPHOCTh HPSIMBIX U
IUIOCKOCTEM.

KnaccugunmpoBars B3auMHOE pacHoOJI0KEHNUE TPSMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTb MOHATUAMHU: JBYIPaHHBIH Yroj, TpaHd JABYIPAaHHOrO yria, pedpo
JBYTPaHHOI'O yTJja; JIMHEHHBIA yroJl ABYTPAaHHOTO YIJIa; FpaJyCcHas Mepa JBYTPaHHOTO yTJa.

OnepupoBaTh MOHATHUSMHU: MHOTOIPaHHHUK, BBIMYKJIbI M HEBBITYKJIbIII MHOTOTPaHHUK,
3JIEMEHTHl MHOTOTPaHHUKA, PAaBUIIbHBI MHOTOTPAHHHUK.

Pacrio3HaBaTh OCHOBHBIE BUBl MHOTOTPAaHHUKOB (MHMpaMuja; MpuU3Ma, MPSMOYTOJIbHBIN
napanjenenunes, Kyo).

KnaccupunupoBarb MHOTOTpaHHUKHM, BBIOMpass OCHOBAaHUS Ui KiaccH(UKaLUu
(BBIMTYKJIbIE M HEBBIMYKJIbIE MHOTOTPAaHHHUKH; TPAaBUJIbHbIE MHOTOIPAaHHUKH; NpSIMblE H
HAKJIOHHBIE IPU3MBI, TapajlIeIeIUIe/Ibl).

OnepupoBaTh NOHATUAMU: CEKYIAs IUIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB.

OOBACHATH MPUHLUIIBI IOCTPOCHUS CEUSHH, UCTIONIB3YSl METO/I CJIEIIOB.

Ctpouth ceueHuss MHOTOTPAHHUKOB METOJIOM CJI€JIOB, BBIIOJHATH (BBIHOCHBIE) IUIOCKHE
YepTEekH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX QUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemrate 3a1aun Ha HAXOXKAEHUE T€OMETPUUYECKUX BEJTMUMH O 00pa3liaM MU aJropuTMaM,
IIPUMEHSISI U3BECTHBIE AHAJMTUYECKHE METOABI NPU PEIIEHUU CTaHAAPTHBIX MATEMATHUECKHUX
3a]a4 Ha BBIUMCIICHUE PACCTOSTHUN MEXIYy JBYMs TOUKAMH, OT TOYKHU J0 MPSIMOH, OT TOUYKHU /0
IJIOCKOCTH, MEXAY CKPEIIUBAIOIIUMUCS MPSIMBIMHU.

Pemrate 3a1aun Ha HAXOXKAEHUE T€OMETPUUYECKUX BEJTMUMH O 00pasliaM MU aJropuTMaM,
IIPUMEHSISI U3BECTHBIE AHAJUTUYECKHE METOABI NPU PEIIEHUU CTaHAAPTHBIX MATEMATHUECKHUX
3aJa4 Ha BBIYMCIIEHHWE YIJOB MEXIY CKPEUIMBAIOIIUMUCS MPSIMBIMU, MEXIy NIpSIMOH U
IUIOCKOCTBIO, MEX1Y INIOCKOCTSIMU, IBYT'PaHHbIX YIJIOB.

Boruncnare 00bEMBI U TUIOIMIAN TOBEPXHOCTEH MHOTOIPAaHHHUKOB (TpU3Ma, MUpaMuza) ¢
npUMeHeHHEM (pOpMYII; BBIYUCISTH COOTHOIIECHHS MEXKAY IJIOMIAIIMHU TOBEPXHOCTEH, 00BEMaMu
NOJO00HBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATHSMU: CHMMETPUSI B IPOCTPAHCTBE; LIEHTP, OCb M IUIOCKOCTh
CUMMETPUHU; IEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPBHI.



W3Bnekarp, MpeoOpa3oBbIBaTh U UHTEPIPETHPOBATH WHPOPMAIMIO O MPOCTPAHCTBEHHBIX
FEOMETPHUYECKUX (PUTYpaX, MPEACTABICHHYIO Ha YepTek,aX U PUCYHKaX.

[TpumensTh  reoMerpuueckue (aKThl s PEHICHUS CTEPEOMETPUYECKHX — 3ajad,
NPEIOIAraloIIuX HECKOJIBKO IIaroB pEIICHUs, €CIM YCJIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM
dbopwme.

[TpuMeHsSTh TPOCTEHINNE MPOTPAMMHEIE CPEJICTBA H JIIEKTPOHHO-KOMMYHHKAIIIOHHBIC
CUCTEMBI IIPH PEIICHUU CTEPEOMETPUICCKIX 3a1a4.

[lpuBoUTH TPUMEpPHI MATEMaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOAEC U IKHU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB I'€OMETPUHU B HCKYCCTBE.

[TpuMeHsITh TIONyYeHHBIC 3HAHUS Ha MPAKTUKE: aHAIM3HPOBATh PEAlbHBIC CHUTYaIlUU U
NPUMCHSTh HM3yYCHHBIC TIOHATHUS B  MPOLECCE TMOWCKAa PEIICHUS  MaTeMaTHYCCKU
cOpMYJIMPOBaHHOW TPOOIEMbI, MOACIUPOBATh PEATbHBIC CHTyallMd HA S3bIKE T'€OMETPHH,
UCCIIEIOBATh MOCTPOCHHBIC MOJICNIM C MCIOJIB30BAHUEM T€OMETPUYECCKHX TOHSATHH M TEOpeM,
anmapara aJreOpsl; peniaTh MPaKTHICCKUE 3aa9H, CBI3aHHBIC C HAX0XJICHHEM IeOMETPHYSCKHIX
BCJIMYMH.

11 KUIIACC

OnepupoBaTh NOHITHSIMH: IIMIIMHIPUYECKAS IOBEPXHOCTH, 00PA3YOIINE IUITHHIPUICCKON
MOBEPXHOCTH; IWIIMHAP; KOHUYECKAss MOBEPXHOCTh, 0Opa3yromue KOHUYCCKOW MOBEPXHOCTH,
KOHYC; c(hepuieckasi IOBEPXHOCTb.

Pacnio3naBath Tena BpaieHus (IUIUHAP, KOHYC, cdepa u map).

OOBSICHATDH CIIOCOOBI MTOJTyUEHUs TEJl BpallleHUS.

KnaccudumupoBars B3auMHOE pacmtofiokeHHe CPephl U TIIOCKOCTH.

OnepupoBaTh MOHATUSMH: IIAPOBOM CETMEHT, OCHOBaHHE CETMEHTa, BBICOTA CETMEHTA;
[IApOBOM CJIOH, OCHOBaHHUE IIAPOBOTO CIIOSI, BBICOTA IAPOBOTO CIIOS; IIAPOBOM CEKTOP.

Breraucnats 00bEMBI M TUTONIAIA TTOBEPXHOCTEH TEN BpalleHUs, TEOMETPUICCKUX TN C
npuMeHeHueM (Gopmyir.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAaHHHUK, BIUCAHHBIA B chepy U OMHCAHHBINM OKOJIO
cdepsl; chepa, BMcaHHAS B MHOTOTPAHHUK UITU TEJIO BPAIllCHUS.

BBIYHCIATE COOTHOMICHHS MEX/Ty TUIOIIA IIMU TTOBEPXHOCTEH M 00bEMaMH TT0TOOHBIX TEI.

N300paxarh u3ydaemble (UTYPHI OT PYKH M C TPHUMEHEHHEM IPOCTBIX YEPTEKHBIX
WHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (QUTYD: BUJ
CBEpXy, COOKY, CHU3Y; CTPOHMTH CEUCHHSI TEJI BPAICHHUS.

W3BiiekaTh, HHTEPIIPETUPOBATL U MPEOOPA30BBIBATE HHPOPMAIHIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX PUTYpax, MPEACTaBICHHYIO Ha YepTekaX U PUCYHKaX.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BBITIOTHATE TEHCTBUS CIIOKCHHSI BEKTOPOB, BEIUUTAHUS BEKTOPOB M YMHOXXEHHUS BEKTOpa
Ha YHCI0, OOBICHATh, KAKUMH CBOMCTBAaMM OHHU 00JIaJaloT.

[IpumeHsTh MpaBUiIO MapauIeIenune/a.

OnepupoBaTh MOHATUSMHU: JIEKAPTOBBI KOOPJIWHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYJIb
BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YroJl MEXKIY BEKTOpaMH, CKaJspHOE
MPOU3BeIeHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMILIAHAPHBIE BEKTOPHI.

HaxomuTh cymMMy BEKTOPOB M IIPOM3BEIEHUE BEKTOpPA HA YMCIIO, YTOJI MEXIY BEKTOpPaMH,
CKaJIsIpHOE TIPOM3BEICHUE, PACKIIAILIBATh BEKTOP MO TBYM HEKOJUIMHEAPHBIM BEKTOPAM.



3amaBarh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CHCTEME KOOPAMHAT.

[IpumensiTh  reoMerpuueckue (aKThl s PEHICHUS CTEPEOMETPUYECKHX — 3ajad,
MPEITOJIATAOIINX HECKOJBKO IIIaroB PEHICHUS, €CIIU YCIIOBUsS MPUMEHEHHS 3aJlaHbl B SIBHOU
dbopwme.

Pemrate mpocTeiiie reoMeTprHUeCKUe 3aa4ui Ha PUMEHEHUE BEKTOPHO-KOOPAMHATHOTO
MeTo/a.

Pemarp 3amaun Ha JOKa3aTENbCTBO MATEMATHUYECKUX OTHOIICHUNW W HAXOXJICHUE
TCOMETPUYCCKUX BEJIIMYHMH 1O 00pa3laM WM aJrOPUTMaM, IPUMEHsSI U3BECTHBIE METOMBI TPU
PELICHUH CTaHJAPTHBIX MATEMaTHYECKUX 3a]1a4.

[TpuMeHsSTh TPOCTEHININE MPOTPAMMHBIE CPEJICTBA H JIIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CUCTEMBI IIPH PEIICHUU CTEPEOMETPUICCKHX 3a1a4.

[lpuBOMUTH TpPUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOAEC U IKU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB I'€OMETPUHU B HCKYCCTBE.

[TpuMeHSTh TIONyYEHHBIC 3HAHUS Ha MPAKTUKE: aHAIM3HPOBATh PEAbHBIC CHTYaIlUd U
NPUMCHSTh W3yYCHHBIC TIOHATHS B  MPOLECCE TMOWCKAa PEIICHUS  MaTeMaTHYeCKU
cOpMyYIMPOBaHHOW TPOOIEMBI, MOACIUPOBATh PEATbHBIC CHTyallMd HA S3bIKE T'€OMETPHH,
UCCIIEIOBATh MOCTPOCHHBIC MOJICNIM C HCIOJIB30BAHUEM T€OMETPUYECCKHX TOHSATHH M TEOpeM,
anmapara aJreOpsl; peniaTh NPaKTHICCKUE 3a1a9H, CBI3aHHBIC C HAXO0XJICHHEM IeOMETPHYCCKHIX
BCJIMYMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Kontpoabubie IIpakTunueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypcsl
bubnunoreka LIOK
1 B 10
BE/ICHHE B CTCPCOMETPHIO https://m.edsoo.ru/1c209e37
) [IpsiMble ¥ MIIOCKOCTU B IPOCTPAHCTBE. 12 1 bubmmoreka [JOK
[TapanneabHOCTh NPSIMBIX U TJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneH MKy IAPHOCTD NPSMBIX U 12 bubnuoreka [IOK
IIJIOCKOCTEN https://m.edsoo.ru/1¢209e37
4 VYrubl MeXAy IPSAMBIMU U IUIOCKOCTSMH 10 1 bubmmorexa LIOK
https://m.edsoo.ru/1¢209e37
5 MHoOrorpanHuku 11 1 bubmorexa HOK
https://m.edsoo.ru/1¢c209e37
6 OO6BbEMBI MHOTOI'PaHHUKOB 9 1 bubmmorexa [TOK
https://m.edsoo.ru/1¢c209e37
7 [ToBTOpEHME: CeueHNsl, paCCTOSHUS U YIJIbI 4 1 bubmmorexa [TOK
p ' »P y https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 68 5 0




11 KJIACC

Koau4vecTBO 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3/iejioB H TeEM mudpoBLIe
Ne i/ P Kourposbnbie IIpakTHyeckue (upp )
NMPOrpamMMbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bubmuorexa [JOK
T 12
©/1a BpATIICHIA https://m.edsoo.ru/1¢209e37
" bubnuorexa [JOK
2 06 5 1
PEMBLTEN https://m.edsoo.ru/1¢209e37
bubmuorexa [JOK
3 B 10 1
€KTOpbI U KOOPJAMHATHI B IPOCTPAHCTBE hitps-//m.cdsoo.ru/1c209¢37
4 [ToBTOpEeHME, 0000IICHUE, 7 1 bu6mmoreka [IOK
cHUCTeMaTH3alusl 3HaHUH https://m.edsoo.ru/1¢209e37
OBHIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

CeueHusi MHOTOIPaHHUKOB

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne ara u¢posBbie
n/n Tewa ypoxa Bceero Kontpoabueie  Ipaxtiieckue f:syqe}mﬂ :)Iﬁlil)aI;OBaTeJILHbIe
padoThbI padoThI pecypes:

OCHOBHBIE TIOHSTHS CTEPEOMETPHH:
TOYKa, IpsiMasi, IIOCKOCTb,
npoctpanctBo. [IpaBuna

1 M300paKeHUs Ha PUCYHKAX: 1 https://m.edsoo.ru/14467518
M300paKeHMs IIIOCKOCTEH,
NapajuleNbHbIX IPSIMbIX (OTPE3KOB),
CepeIUHbI OTPE3Ka
[lonsTHs: nepecekarommecs

2 IUIOCKOCTH, IEPECEKAIOIINECS 1 https://m.edsoo.ru/9f4eae3 1
npsiMas U MI0CKOCTh
[TonsaTHsA: nepecekarommecs

3 IUIOCKOCTH, IIEPECEKAIOIUECS 1 https://m.edsoo.ru/ae56ad45
npsiMas U MI0CKOCTh
3HaKOMCTBO C MHOT'OI'PaHHUKaMH,

4 M300pKCHNE MHOTOTPAHHHKOB Ha 1 https://m.edsoo.ru/58a8729a
pPUCYHKAX, Ha POEKIIMOHHBIX
yepTexkax
HauanpHabie cBenenns o kyoe u

5 MMUPAMUIE, UX PA3BEPTKU U MOJEIIH. 1 https://m.edsoo.ru/c4373¢c37




HauanpHabie cBenenus o kyoe u

NApaMUJIe, UX pa3BEPTKU U MOJIEIIH.

CeueHust MHOTOI'PaHHUKOB

[TonsTre 06 akCHOMaTUYECKOM
MIOCTPOCHHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPUU U
CJIEJICTBHS U3 HUX

[Tonsatue 06 akCHOMATUYECKOM
IOCTPOCHHUH CTCPCOMCTPHUM:
AKCHOMBI CTCPCOMETPUU U
CIICACTBHA U3 HUX

IlousiTe 06 aKCMOMAaTUYECKOM
MMOCTPOCHHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUH 1
CIEICTBUS U3 HUX

https://m.edsoo.ru/bbc413dc

https://m.edsoo.ru/9cfc3f4f

https://m.edsoo.ru/da5bd46b

https://m.edsoo.ru/c2e97ba7

10

ITousiTne 06 aKCMOMAaTUYECKOM
MMOCTPOCHUU CTEPEOMETPUH:
AKCHOMBI CTEPEOMETPUH U
CIIEICTBUS U3 HUX

https://m.edsoo.ru/lac7f137

11

B3anMHOe pacnionoxeHue npsMbIx B
IIPOCTPAHCTBE: IIEepeCceKaroIuecs,
NapajuleJIbHbIE U CKPEILNBAIOIINECS

IpsAMBIC

https://m.edsoo.ru/2afalf36

12

[TapamiensHOCTh IPSIMBIX U
IJIOCKOCTEHN B MPOCTPAHCTBE:
napasuiesibHbIe MPsIMbIE B
IIPOCTPAHCTBE; MapalIeIbHOCTb
TPEX NPAMBIX

https://m.edsoo.ru/1977a523




[MapannenbHOCTh NPSMBIX H
IUIOCKOCTEH B MIPOCTPAHCTBE:

13 . https://m.edsoo.ru/aa6f3833
[TapamienbHOCT IPSIMOU U
MIJIOCKOCTH
VYTIibl ¢ COHANpaBICHHBIMU

14 P https://m.edsoo.ru/a78748f6
CTOPOHaMU
Yron mex

15 PO MERULY TIPAMBIMH B https://m.edsoo.ru/7ea636be
MIPOCTPAHCTBE
VYron me

16 FOI MEXULY HIPAMBIMH B https://m.edsoo.ru/aa7a8f5c
MIPOCTPAHCTBE
[TapaniensHOCTb MIOCKOCTEH:

17 P https://m.eds00.ru/26631b26
napauieNbHbIe MII0CKOCTH
CsoiicTBa napanie

18 BOCTE l} PALICIBHBIX https://m.edsoo.ru/34d5b9%ec
IJI0CKOCTEN
[Ipocreiimme npocTpaHCTBEHHBIE

19 (urypsl Ha TUIOCKOCTHU: TETpadIp, https://m.edsoo.ru/e9badc7d
Ky0, mapaJienenumnes

20 ITocTpoeHue ceuenuit https://m.edsoo0.ru/653b13cb

21 [Toctpoenue ceuenuit https://m.edsoo.ru/72ece97d
KonTponbHas pabota mo Teme
"1 e OCKOC

22 PAMBIE 1 TIOCKOUTH B https://m.edsoo.ru/f6438b9b
npoctpanctse. [lapamiensHOCTh
MPSAMBIX U MJIOCKOCTEMN"
IlepnieHUKYIAPHOCTD NPSIMOM U

23 IUIOCKOCTHU: TIEPIIEHAUKYIISIPHBIE https://m.edsoo.ru/a714f338
MIPSIMBIE B TIPOCTPAHCTBE
[IpsiMble mapasnienbHble U

24 P P https://m.edsoo.ru/e44f4d53

NEPpHNCHAUKYIIAPHBIC K IIJIOCKOCTH




25

26

[Ipsimble napasuienbHbIe U
MEePHEHIUKYISIPHBIC K INIOCKOCTH

[Ipu3Hak neprneHIuKyIsIpHOCTH
MPSIMOM U TUIOCKOCTH

https://m.edsoo.ru/25¢8fdd8

https://m.edsoo.ru/f28e1915

27

28

29

[Ipu3Hak nepneHANKYISIPHOCTH
MPSAMON U TIIOCKOCTH

Teopema o npsimoit
MePIEHIUKYIISIPHON IIIOCKOCTH

Teopema o npsimoit
MIEePIEeHIUKYIISIPHOM IIIOCKOCTH

https://m.edsoo.ru/32a7de6e

https://m.edsoo.ru/4ea85ec3

https://m.edsoo.ru/d9533342

30

31

32

33

34

Teopema o npsamon
MEPIECHANKYISPHOMN TIJIOCKOCTH

[lepnieHIUKYISp U HAKJIOHHBIE:
paccTosiHue OT TOYKH [0 IIJIOCKOCTH,
paccTostHue OT NPSMOH 10
IJI0CKOCTH

[leprieHAMKYISIp U HAKJIOHHBIE!
paccTosiHuE OT TOUKH [0 IJIOCKOCTH,
paccTosiHue OT IPSIMOM 10
IUIOCKOCTH

[leprieHAMKYISIp U HAKJIOHHBIE!
paccTosiHuE OT TOUKH [0 IJIOCKOCTH,
paccTosiHue OT IPSIMOM 10
IJIOCKOCTH

[leprieHAMKYISp U HAKJIOHHBIE!
paccTosiHuE OT TOUKH J0 MJIOCKOCTH,
paccTosiHue OT IPSIMOM 10
IJI0OCKOCTH

https://m.edsoo.ru/1556888b

https://m.edsoo.ru/3bb9d2b9

https://m.edsoo.ru/6fa81822

https://m.edsoo.ru/c456dcf7

https://m.edsoo.ru/5ad7c883




VYTIibl B IPOCTPAHCTBE: YIOJ MEKIY

35 . https://m.edsoo.ru/5527feed
MIPSIMOM U TUIOCKOCTBIO

36 JlByrpaiHbli yroi, JMHCHHBIA yrox https://m.edsoo.ru/6ce6ff8c
JBYT'PAHHOI'O yrIJla

37 J(ByrpaHHbIi yToJ, TMHEHHBIA yTos https://m.edsoo.ru/1¢7c28bf
JBYTPaHHOIO yria
[lepnieHANKYIAPHOCTD MIIOCKOCTEM:

38 MIPU3HAK NEPICHAUKYJISIPHOCTH https://m.edsoo.ru/7895d29¢
JIBYX TIJIOCKOCTEM
[lepneH UKy IPHOCTD IJIOCKOCTEH:

39 MIPU3HAK NEPHEHAUKYIIAPHOCTH https://m.edsoo.ru/7271c12f
JBYX ITOCKOCTEHN
[lepneHquKyIApHOCTD IIJIOCKOCTEM:

40 MIPU3HAK NEPIEHANKYIJISIPHOCTH https://m.edsoo.ru/5b6673a4
JBYX ITOCKOCTEN

41 Teopema o TpEX nepHeHANKYISIPAX https://m.edsoo.ru/8de5a9¢c7

42 TeopeMa 0 TpEX NEPHEHAUKYIIAPAX https://m.edsoo.ru/cca2833d

43 TeopeMa o Tpéx mepHeHANKYISIPax https://m.edsoo.ru/22caf7be
KonrtponbHas pabota no remam

44 "HepHeHmﬁyni{pHOCTb HPAMRD M https://m.edsoo.ru/1b323{77
mrockocteil”" u "YTrael MexIy
MPSIMBIMU U TIOCKOCTSIMU"
[lonsiTHEe MHOTOTpaHHUKA,
OCHOBHBIE 3JIEMEHTHI

45 MHOT'OI'DaHHUKA, BBIITYKJIbIE U https://m.edsoo.ru/f12f4edd

HCBBIITYKJIBIE MHOT'OT'PAHHUKH,
pa3BEpPTKa MHOTOTPaHHUKA




46

47

48

49

50

[Ipu3ma: n-yronpHas npu3Ma; rpaHu
1 OCHOBAHUS IPU3MBL; IpsAMas U
HaAKJIOHHAs IPU3MBI; OOKOBas U
I10JIHAsl IOBEPXHOCTh IIPU3MBI

[Tapannenenunen, NpaMOyroJibHbII
napajuiesienune1 U ero CBoicTaa

IInpamuja: n-yrojabHas MMpaMua,
I'PaHU U OCHOBaHUE ITUPAMUBL;
OOKOBast ¥ OJIHAsI TIOBEPXHOCTh
[IApaMU/bl; [IPABUIIbHAS U
yCced€HHas mupamMuaa

HpaBI/IJ'IbHBIe MHOFOFpaHHI/IKI/II
MOHATHE MPABUIBHOTO
MHOTOTpaHHHUKA; TIPABHIIbHAS
MpHr3Ma  MpaBujbHAs MHPAMHJIA;
MpaBWJIbHAS TPEYTOJbHAsS MHpaMua
Y TIPaBUJILHBIN TETPadIp; KyO
[IpencraBienue o MpaBUIBHBIX
MHOTOTpaHHHUKAaX: OKTadIp,
TOJIEKa’Ap U UKOCAdIP.

https://m.edsoo.ru/d7ebd54e

https://m.edsoo.ru/f58ac2de

https://m.edsoo0.ru/36389a9b

https://m.edsoo.ru/1ed67d9b

https://m.edsoo.ru/e3a23c2c

51

52

CumMMeTpusi B IPOCTPAHCTBE:
CUMMETPHS OTHOCUTEIIBHO TOUKH,
MPSIMOM, TNIOCKOCTH. DJIEMEHTBI
CUMMETpHUU B IUPAMHUJAX,
napajuleJenuIe1ax, NpaBUIbHbIX
MHOTOTpaHHUKAX

Boruncnenue 31eMEHTOB
MHOTOT'PaHHHUKOB: pEOpa,
JIMarOHaNH, YTIIbI

https://m.edsoo.ru/bd46185f

https://m.edsoo.ru/3¢28c528




[Tnomane 60KOBOM MOBEPXHOCTH H
IIOJIHOYW ITOBEPXHOCTHU IIPSAMOM

53 MPU3MBI, TUIOIAIb OCHOBAHUH, 1 https://m.edsoo.ru/a5ed7546
TeopeMa 0 OOKOBOI OBEPXHOCTHU
IIPSIMOY IIPU3MBI
[Tnomans 60KOBOM MOBEPXHOCTH H
IIOBEPXHOCTHU ITPABUIILHOMN
54 MUPaMUIBL, TEOPEMA O TUIOLIAIN 1 https://m.edsoo.ru/a229cb6f
OOKOBOI TIOBEPXHOCTH YCCUEHHOMH
T PAMH/TBI
55 Kourponbnas pabora no reme 1 https://m.edsoo.ru/e84d9cef
"MHororpaHHuKu"
56 [Tonsitre 06 06bEMe 1 https://m.edsoo.ru/1ba674d8
57 OO0BEM TUPAMHUTBI 1 https://m.edsoo.ru/e63cb619
58 O06BEM TUpaMuIBI 1 https://m.edsoo.ru/128cc5df
59 O06BEM TUpaMuIbI 1 https://m.edsoo.ru/3e45e6dd
60 O06BEM TUpaMuIbI 1 https://m.edso0.ru/39a416b6
61 OO6BEM PU3MBI 1 https://m.edsoo.ru/a3bffb57
62 O0BEM npu3MBbI 1 https://m.edsoo.ru/a6alb56¢
63 O06BEM PU3MBI 1 https://m.edso0.ru/6ffc8623
64 KOHTPOHLHM padora 1o Teme 1 https://m.edsoo.ru/1a826542
"O06BEMBI MHOTOTPAaHHUKOB"
IToBTOpenue, 0600IEHNE
65 CHCTEMATHSAMHA 3Ha\l,{ 1. 1 https://m.edsoo.ru/63¢c1£766
[Toctpoenue ceueHuii B
MHOTOTPaHHHUKE
66 Hosropenie, obobuierne 1 https://m.edsoo.ru/d219ddb9

CHCTeMaTHu3alus 3HaHUH.




Brrunciienue paccTosHUN: MEXKIY
JBYMSI TOUKaMH, OT TOYKH JI0
MPSAMOM, OT TOYKH JI0 TFIOCKOCTH,
MEXy CKPEIIUBAIOIUMUCS
MPSIMBIMU

67

68

OBIIEE KOJIMYECTBO YACOB I10

HroroBas koHTposbHAs paboTa 1

[ToBTOpenue, 0600IICHNE

CHCTEMAaTH3aLus 3HAHU.

BeruuciieHue yriioB: MexIy
CKPELIMBAIOIIIMHUCS TPSIMBIMH, 1
MEX]Ty TPSIMOM M IIOCKOCTBIO,

JIBYI'PaHHBIX YIJI0B, YTJIOB MEXIY
TUIOCKOCTSIMHU

68

[TPOTPAMME

https://m.edsoo.ru/1129561¢

https://m.edsoo.ru/b44e7673




11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoxa Konrpoabnbsie IIpakTHyeckue
n/n Bcero u3ydeHusi  oOpa3zoBaTe/bHbIE
padoThbI padoThI
pecypcsl

Cdepa u map: meHTp, paamnyc,

1 JUaMeTp; IUIOLAAb HOBEPXHOCTH 1 https://m.edsoo.ru/e6a58a2c
chepnl
B3aumuoe pacmonoxenue cheps
Y TJIOCKOCTH; KacaTeabHas

2 1 https://m.edsoo.ru/8a7eb42e
IUTIOCKOCTH K cdepe; TIIoaab
cepsl
H3ob6paxenue chepsl, mapa Ha

3 P Pep P 1 https://m.edsoo.ru/fle6a34a
miockoct. CedeHus mapa
HunuHapuyeckas HOBEPXHOCTb,
o0pasyrouye INHAPHYECKON

4 pasy P 1 https://m.edsoo.ru/2d2dfe52
MOBEPXHOCTH, OCh
HUJIUHAPUYECKON MOBEPXHOCTH
[ununap: ocHOBaHMS U OOKOBas
MOBEPXHOCTh, 00pa3yroIas u och;

5 p Ii yrott . 1 https://m.edsoo.ru/fcf68351
I0IIa1b OOKOBOM U MOJTHOMN
MOBEPXHOCTHU
N3o0pakenue mumHIpa Ha
mockocTy. Pa3Béprka nunuHapa.
CeueHust HHIMH]IPA (TUIOCKOCTHIO,

6 B apa ( 1 https://m.edsoo.ru/666ebad5

napayuienbHON UITN
MEPICHIUKYISPHON OCH
UATUHIPA)




KoHnueckas oBepXHOCTb,
00pa3yrolire KOHUIEeCKOM
MOBEPXHOCTHU, OCh M BEPILINHA
KOHUYECKOW IMOBEPXHOCTH

Konyc: ocHOBaHME U BepIIUHAa,
oOpasyrolias U 0Ch; IIIOLIA/1b
OOKOBOH U MOJHON IOBEPXHOCTH
VYceuéHHblil KOHYC: 00pa3youue u
BBICOTA; OCHOBaHUA U OOKOBast
IIOBEPXHOCTh

https://m.edsoo.ru/f91757b4

https://m.edsoo.ru/fc7babab

https://m.edsoo.ru/adbfccfd

10

11

N306paxkenue koHyca Ha
mIockocTu. Pa3BépTka KoHyca.
CeueHus KOHYyca (IUIOCKOCTBIO,
napaielibHOM OCHOBaHMIO, U
IUIOCKOCTBIO, IPOXOsILEl uepes
BEPIINHY)

KomM6unarus ten BpaieHus u
MHOT'OI'PAaHHUKOB

https://m.edso00.ru/26¢49378

https://m.edsoo.ru/9cffd613

12

MHoOrorpaHHuK, OIMCaHHBINA
okoJ1o cepsl; chepa, BIUCaHHAS B
MHOTOTPaHHUK WK B TEJIO
BpallleHus

https://m.edsoo.ru/52{e59¢6

13

14

TToustiie 00 00BéMe. OCHOBHBIE
CBOMCTBA 0O0BEMOB TEN

OO0BEM IUAMHIpPa, KOHYyCa

https://m.edsoo.ru/49a2fc48

https://m.edsoo.ru/951324a7

15

16

O06bEM mapa U mIomaab chepbl

HOI[O6HBI€ TCJIa B IIPOCTPAHCTBC.
CooTHOIICHUS MCKAY IJIomaaiaMunu

https://m.edsoo.ru/3c663del

https://m.edsoo.ru/7a7¢3185




17

MOBEPXHOCTEH, 00bEMaMHU
MOAOOHBIX TEN

KoHnTposbHas paboTta 1mo Temam
"Tena Bpamenus" u "OO0beMbl

TCII

https://m.edsoo.ru/17bb757¢

18

BekTop Ha miIockoCcTH U B
MIPOCTPAHCTBE

https://m.eds00.ru/72669d66

19
20

Cno’XKeHHE U BBIUNTAHHE BCKTOPOB

YMHOXEHUE BCKTOpa Ha YUCJIO

—_

https://m.edsoo.ru/11blccSe
https://m.edsoo.ru/ec1{9d28

21

22

23

Pa3znosxeHne BekTopa 1o TpéM
HEKOMILUIAHAPHBIM BEKTOPaM.
[IpaBuio napasmenenumena

Pemenue 3amay, cBSI3aHHBIX C
MPUMEHEHUEM MpaBUJI ACHCTBUH C
BEKTOpaMHU
KoopanHaTHO-BEKTOPHBIN METOT
P PELIEHUN T€OMETPUUYECKUX
3a/1a4

https://m.edsoo.ru/81213f3b

https://m.edsoo.ru/ca866867

https://m.edsoo.ru/1de2{f88a

24

25

[IpssmoyronbHas cucrema
KOOpAMHAT B IIPOCTPAHCTBE.
Koopaunats! BekTopa.
IIpocrenimue 3ana4uu B
KOOpAMHATax

Yron Mexay BEKTOpaMH.
CkansipHO€E TPOU3BENECHNE
BEKTOPOB

https://m.edsoo.ru/75b68161

https://m.edsoo.ru/d5226d23

26

Brruucnenue yrioB Mexay
MPSMBIMH U TUIOCKOCTSMH

https://m.edsoo.ru/6b228fce




27

28

29

30

KonrponbHas pabora no reme
"BeKkTophl 1 KOOPAUHATHI B
npocTpascTae”

[ToBTOpEHME, 0000IICHUE U
cUcTeMaTH3aIlHs 3HaHUH.
OcHoBHbIE GUTYPHI, PaKTHI,
TEOpPEMBI Kypca IIaHUMETPUU

IToBTOpEHME, 0000IICHUE U
cUcTeMaTH3aIlHs 3HaHUH.
OcHoBHble GUrypsl, GakKTsl,
TEOPEMBI Kypca IUIaHUMETPHH

[ToBTOpeHnue, 0600IICHNE 1
cUcTeMAaTHu3alysI 3HaHUH. 3agaun
MJIAHUMETPUH ¥ METOJIbI UX
perieHus

https://m.edsoo.ru/373492¢3

https://m.edsoo.ru/339a84dd

https://m.edsoo.ru/71d2d412

https://m.edsoo.ru/1bc556df

31

[ToBTOpenue, o6obIIeHNE U
cHCTEMAaTH3alMs 3HaHU. 3agaun
TUTAHUMETPHUH U METOJIbI UX
pereHus

https://m.edsoo.ru/117a7f57

32

[ToBTOpenue, o6obIIeHNE 1
cUCTEeMaTU3alus 3HaHUM.
OcHoBHBIE QUTYPBI, (HAKTHI,
TEOpPEMBI Kypca CTEpEOMETpUH

https://m.edso00.ru/95e5¢946

33

34

HtoroBast KOHTpoJIbHAs paboTa

[ToBTOpeHnue, 06001IeHNE U
cUCTEeMaTH3allHs 3HAHUI

https://m.edsoo.ru/a66a7dc2

https://m.edsoo.ru/ff93611f

OBIIEE KOJIMYECTBO YACOB I10
[MTPOT'PAMME

34







IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI

10 KJIACC
Kon "
IIpoBepsiemble npeaMeTHBbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrPaMMBbI CpeHero o01ero 00pa3oBaHus
pe3yJbTarTa
7 I'eomeTpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, IPAMAs], INIOCKOCTh
75 [IpuMeHATh aKCHOMBI CTEPEOMETPUH U CIEICTBUS U3 HUX MPU PELICHUN
' reOMEeTPUYECKUX 3a/1a4
73 OnepupoBaTh MOHATHSIMM: MApaJUIEIBHOCTh U IMEPHEHIUKYISIPHOCTD
' MPSIMBIX U MJIOCKOCTEHN
74 KnaccugunupoBars B3aMMHOE pacrioyio’KeHUe MPsIMBIX U IUIOCKOCTEH B
' IIPOCTPAHCTBE
OrnepupoBaTh NOHATUSAMHU: IBYTPAHHBIN YTOJI, TPaHU JIBYTPAHHOIO yTJa,
7.5 pedpo IBYrpaHHOTO yIJIa, JWHEWHBIA yTOJ JABYTpaHHOTO Yria,
rpajgycHasi Mepa IByrpaHHOTrO yria
OnepupoBaTh MOHATUSMH: MHOTOIPAHHUK, BBITYKJIbII U HEBBITYKJIbII
7.6 MHOTOTpaHHUK, 3JIEMEHTBI MHOTOTpaHHHKa, MIPaBUITLHBII
MHOT'OTPaHHUK
77 Pacrio3naBaTh OCHOBHBIE BH/bl MHOTOTPAaHHUKOB (MTUpaMuja, IpU3Ma,
' MPSIMOYTOJIbHBIN Mapaienenumnes, Kyo)
KnaccupumupoBate MHOTOIpaHHUKH, BBIOMpas OCHOBAHHS  JUIS
. Kinaccupukanuyd  (BBIMYKIBIE W HEBBINTYKJIblE MHOTOTPAHHHKH,
' MpaBUIBHBIE MHOTOTPAHHUKH, TPSAMBIE W HAKIOHHBIE TIPHU3MBI,
napajuJie’aenuneab)
79 OnepupoBaTb  HOHSTHUAMH: CeKyllas  IUIOCKOCTb, CeueHue
' MHOT'OTPAHHUKOB
710 OOBACHATH MNPHUHLUIBI MOCTPOCHHUS CEUYEHUH MHOTOTPaHHUKOB,

HCIIONIB3YST METOJT CIIE0B




7.11

CtpouTh ceueHUs MHOTOTPAHHUKOB METOJOM CJIEJIOB, BBIMIOJIHSITH
(BBIHOCHBIE) IIJIOCKHE YEepPTEXH W3 PHUCYHKOB MPOCTHIX OOBEMHBIX

¢buryp: Bua cBepxy, cOOKy, CHU3Y

7.12

Pemiats 3a1a41 Ha HAXO0XKICHHUEC r’COMCTPUYCCKUX BECJIIMYHH 110 06pa3uaM
HIIW aJIrOpUTMaM, NPUMCHAA H3BCCTHBIC aHAJIUTHUYECKHUEC MCTOJBI IIpU
pemiCHUN CTAaHAAPTHBIX MATCMATHUYCCKUX 3ada4 Ha BbIYHUCICHHC
paCCTOHHHfI MCXKAY ABYMs TOUKaMH, OT TOUKHU OO pr[MOﬁ, OT TOYKH JO

IJIOCKOCTH, MCKAY CKPCIIUBAOIUMUCS ITPAMBIMHA

7.13

Pemrats 3a1a41 Ha HaAXO0XKICHHUEC rCOMCTPUYCCKUX BECJIMYHH 110 06pasuaM
I aJilropyuTMaM, INPUMCHAA U3BCCTHBLIC AHAJIUTHYCCKHUC MCETOAbI IIPpH
pPECHICHUN CTAHAAPTHBIX MATEMATUYCCKUX 3a7a4 Ha BbBIYHMCICHUC YTJIOB
MCKAY CKPCHIUBAOIHUMUCS IIPAMBIMU, MCKIY HpﬂMOﬁ U IIJIOCKOCTBIO,

MEXY IJIOCKOCTSIMU, ABYTPAHHBIX YIJIOB

7.14

7.15

7.16

7.17

7.18

7.19

Berancnsate 00bEMBI W IUIOMIAAM TOBEPXHOCTEH MHOTOTPAHHHUKOB
(mpusma, mnHpamuga) C HOpuMeHeHHeM  GOpMyll,  BBIYUCIATH
COOTHONIEHUS MEXKTy TIOMIAIMU IIOBEPXHOCTEH, 00BEMaMU MO JOOHBIX

MHOT'OT'PAaHHUKOB

OnepupoBaTh NOHATUSIMU: CUMMETPHUSI B MPOCTPAHCTBE, LIEHTpP, OCh U

IJIOCKOCTh CUMMCTPUHU, HEHTP, OCh U IIJIIOCKOCTh CUMMCTPUU (I)I/Il"ypbl

N3Bnekatb, npeoOpa3oBbIBaTh U HMHTEPIPETUPOBATh HH(GOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUTypax, MPEICTaBICHHYIO Ha

yepTekax U pUCyHKax

[TpumeHsTH reoMeTpuueckre (GakThl AJIs PELICHUs CTEPEOMETPUIECKUX
3ajjay, MPEANOJIAralolINX HECKOJIbKO IIAroB PEIIEHUs, €CIH YCIOBHS
NpUMEHEHU 3aJJaHbl B IBHOH popme

[TpuMeHsTh TpOCTEHMIINE NPOTrPaMMHBIE CPEICTBA M DIEKTPOHHO-
KOMMYHHMKAI[IOHHbIE CHUCTEMBI MpPH PEIIEHUH CTePEeOMETPUUYECKUX
3a1a4

[TpuBOIMTE IPUMEPBI MATEMATHUYECKUX 3aKOHOMEPHOCTEN B MPUPOJE U

KN3HU, PACIIO3HABATH MMPOABJICHUEC 3aKOHOB I'COMETPHUH B UCKYCCTBEC

7.20

[IpuMeHATh TOJIYYCHHBIE 3HAHMUA Ha MPaAKTHKE: aHAIU3UPOBAThH
peanbHBIe CHUTyallMd W MPUMEHATh W3y4YCHHBIC MOHATHS B IpoIecce
MOWCKA pEeIICHUsI MaTeMaTW4ecku C(OpMyJIMpPOBAaHHON MPOOIEMBI,
MOJIETTMPOBATh peajbHbIC CUTyalluy Ha S3bIKE T€OMETPUH, HCCIIEI0BATh

MOCTPOCHHBIC MOACIIN C UCIIOJIb30BAHUECM I'COMCTPUICCKUX MMOHATHH U




TEeopeM, amnmapara anreOpsl, pemaTh MPAKTUICCKUE 3a/1a4H, CBI3aHHBIC

C HAXOXACHUEM I'€OMCTPHUYCCKUX BEJIIMYUH

11 KJIACC
Kon .
IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
NpoBepsieMoro .
0o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeiHero o01ero odpasoBanusi
pe3yJbTarta
6 I'eometpust
OnepupoBarb TIOHSITUSIMU . [WTHHPAYECKAsT MOBEPXHOCTb,
61 oOpa3zyomue MUINHAPUIECKONH MOBEPXHOCTH, LUIHHJIP, KOHHYECKas
. MIOBEPXHOCTh, O00pa3ylolMe KOHUYECKOW IOBEPXHOCTH, KOHYC,
cepuueckas mOBEpPXHOCTh
6.2 Pacnio3naBath Tena BpaiieHus (HUIUHAP, KOHYC, cdepa U map)
6.3 OOBACHATDH CIIOCOOBI MOMYyUEHUS Tell BpallleHus
6.4 KnaccudummpoBats B3auMHOE pacmnoioKeHHe CPephl U MIIOCKOCTH
OnepupoBaTh NOHATUSIMH: IIAPOBOM CETMEHT, OCHOBAHHWE CETMEHTAa,
6.5 BBICOTA CErMEHTA, IAPOBOM CJIOW, OCHOBAHUE IIAPOBOTO CJIOS, BHICOTA
1IapOBOTO CJIO0SI, IIApOBOM CEKTOP
66 Boruncnate 0o0BEMBI M IUIOIIAJM TOBEPXHOCTEH TeNn BpallleHus,
. T€OMETPUUYECKUX TeIl C MPUMEHEHHEM (PopMyT
OnepupoBarh MOHSATHUSMH: MHOTOTPAHHUK, BIHCAHHBIM B cdepy H
6.7 ONMCaHHBIN OKOJO cdephl, cepa, BIUCaHHAS B MHOTOTPAHHUK WU
TEJIO BpallleHUs
6.8 BBIYHCIATE COOTHOIICHHUS MEXAY IUIOMAASIMU TOBEPXHOCTEH U
' 00béMaMu MOJOOHBIX TEI
69 N3006paxaTsh n3ydaemble QUTYpPHI OT PYKH U C IPUMEHEHHEM MPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BrITIONTHATE (BBIHOCHBIC) TUIOCKHME YEPTEKU M3 PHUCYHKOB MPOCTHIX
6.10 00BEMHBIX (QUTyp: BUJI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS Tel

BpaIeHus

6.11

W3BnekaTb, MHTEPNPETUPOBATh U NMPEOOPa30BbIBATh MH(POPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUrypax, MPEACTaBICHHYIO Ha

yepTexkax U pUcyHKax




6.12

[TpumeHnsTh reomMeTpruecKue (hakThl 1Jis pEHIeHUs CTEPEOMETPUYECKIX
3a/1a4, MPEANOIaraloliuX HECKOJbKO IIArOB PEIICHUA, €CIIU YCIOBHS

MIPUMEHEHHUS 3a/1aHbl B ABHOU (opMme

6.13

OnepupoBarh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

6.15

6.16

BremonHaTh HCﬁCTBHH CJIIOKCHHUA BEKTOPOB, BbIUMTAaHHUA BEKTOPOB U
YMHOXXCHH BEKTOpa Ha YUCIIO, O6’b${CHHTB, KaKHMMH CBOMCTBaMH OHHU

00aaoT
[TprMeHsATH MPaBHUIIO MapalIC/ICIHUIIea IPH CI0KEHUH BEKTOPOB

OHCpI/IpOBaTB MNOHATHUAMUA: ACKAPTOBbI KOOPJAUWHATBI B IMPOCTPAHCTBC,
BCKTOP, MOAYJIb BEKTOPA, paBCHCTBO BEKTOPOB, KOOPAHUHATHEI BCKTOPA,
Yroia MeEXAy BEKTOpaMH, CKaJ[dpHOC IIPOU3BCACHUC BCKTOPOB,

KOJUIMHCAPHBIC 1 KOMILIIAHAPHBIC BEKTOPLI

6.17

6.18

6.19

Haxonguts CYMMY BCKTOPOB U IPOU3BCACHHUEC BCKTOpPA HA YUCIIO, YI'OJI
MCXKAY BCKTOpaMH, CKAIIKIPHOC IMPOU3BCACHUC, PACKIIAAbIBATH BEKTOPD
10 IBYM HCKOJIJIMHCAPHBLIM BCKTOpaM

3aILaBaTI) IIJIOCKOCTb YPABHCHHEM B HeKapTOBOﬁ CUCTCMEC KOOpAHAT

Pemate mpocreiimme TeOMETpUYECKHE 3aladyd  Ha NPUMEHEHHUE

BCKTOPHO-KOOPAWHATHOI'O METOJa

6.20

6.21

6.22

Pemate 3amaum Ha 10KAa3aTENbCTBO MATEMAaTHYECKUX OTHOLIEHUH M
HaXO0X/IEHUE T€OMETPUUYECKUX BEIMUMH M0 00pa3laM WK alropuTMam,
NIPUMEHSAS.  U3BECTHBIE METOABl IMPU  PELIEHUUM  CTaHJAPTHBIX
MaTeMaTU4eCKUX 3a1a4

[IpuMeHATH TPOCTEHINNE IPOrpaMMHBIE CPEACTBA U JJIEKTPOHHO-
KOMMYHHKAIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUYECKUX
3a1a4

[IpuBOIUTE IPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEN B PUPOJIE U

JKU3HH, paCliIO3HABATh IMTPOABJICHUEC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

6.23

[IpuMeHATh TONy4eHHBIE 3HAHMWS HaA [PAKTHKE: aHAIU3UPOBATh
peanbHbIe CUTYallMd U NPUMEHSTh W3YYEHHBIE IOHATUA B IIPOLECCE
MOMCKA PEUIeHUs] MaTeMaTH4eCKH C(OpPMYIUPOBAHHOW MpoOIeMBbl,
MOZCJIMPOBATh PEAJIbHBIE CUTYAl[UU Ha SI3bIKE T€OMETPUH, UCCIIEN0BATh
IIOCTPOCHHBIE MOJIEH C UCIIOJIB30BAHNEM I€OMETPUUECKUX MTOHATHI U
TEopeM, amnnapara ajareopsl, perarb NPaKTHUECKUE 3a/1a4H, CBA3aHHBIC

C HAXO0XACHUEM I'€COMCTPUICCKUX BECJIMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUA

7.1

7.2

I'eomeTpus

OCHOBHBIE TOHSTHS CTCPCOMCTpPHUH. Tqua, npsAMasd, IJIOCKOCTb, IIPOCTPAHCTBO.
IlousTue 00 AKCHMOMAaTHYCCKOM MMOCTPOCHUU CTCPCOMCTPUU: AKCHOMBI

CTCPCOMETPUHU U CICACTBUA U3 HUX

B3aumHoe pacmonokeHuWE TpSIMBIX B IPOCTPAHCTBE:  IEpeceKaroluecs,
NapajuleJIbHble W CKpeuuBaromuecs mnpsaMble. [lapamienbHOCTE NPSIMBIX H
IUIOCKOCTEl B MPOCTPAHCTBE: MapajlieNibHble TMpsSMble B TMPOCTPAHCTBE,
MapaAJIENBbHOCTh TPEX MPSAMBIX, MAPALICIBHOCTh NPSAMOW U INIOCKOCTH. YTJIBI C
COHANPABJICHHBIMA CTOPOHAMH, YroJ MEXKIy TMpPSAMBIMA B MPOCTPAHCTBE.
[TapannenpsHOCTH TJTOCKOCTEH: napasiebHbIe MIJIOCKOCTH, CBONCTBA
napajuienbHbIX  miockocted. [Ipocreiimme mpocTpaHCTBEHHBIE GUTYpPBHl Ha

IUIOCKOCTHU: TETPadIp, KyO, apajuielIenuIe/1, TOCTPOCHUE CEYCHHI

7.3

[TepieHAMKYIAPHOCTh NPAMOM M IUIOCKOCTH: NEPNEHIUKYJSIPHBIE MPSAMbIE B
MPOCTPAHCTBE, NpPSMbIC NApajUIeIbHbIE W MEPHEHAUKYISPHbIE K IUIOCKOCTH,
MpU3HAK NEPHNEHIUKYISIPHOCTH NPSMOM M TUIOCKOCTH, TE€OpeMa O MpSAMOM
MEPIICHAUKYIISAPHON IJIOCKOCTH. YTJbI B MPOCTPAHCTBE: YIrOJ MEXKIY NPSIMON U
IJIOCKOCTBIO,  JBYIPAHHBIM  YroJl, JMHEWHBIA yrojd JBYTPAHHOrO  yrIJa.
[IeprieHAMKYJIAp ¥ HAKJIIOHHBIE: PACCTOSHUE OT TOYKH JIO IJIOCKOCTH, PACCTOSIHUE
OT TIPSAMOM 110 TIIIOCKOCTH, TIPOSKITHS (PUTYPHI HA IITIOCKOCTH. [lepreHuKyasaspHOCTh
IUIOCKOCTEN: MPU3HAK NEPNEHIUKYJSIPHOCTH JIBYX ILIOCKOCTEW. TeopeMa o Tpéx

MEepIEHIUKYISIpax

7.4

IloHsAiTHE MHOrOrpaHHUKA, OCHOBHBIE JJIEMEHTHI MHOIOIPDAHHMKA, BBIIYKIIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKAa MHororpaHHuka. [Ipusma: n-yrosbHas
npu3Ma, TPaHU U OCHOBAHMSI MPHU3MBI, IpsMasi U HAKJIOHHAS PU3MBI, OOKOBasi U
IIOJIHAs MIOBEPXHOCTh IIPU3MBL. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajulejienume] U ero coucrsa. Ilupamupa: n-yronpHas nupamuna, TpaHd U
OCHOBaHHUE MUPaMHU/JIbl, OOKOBAsI U MOJIHAS TOBEPXHOCTh MUPAMU/Ibl, IPaBUIbHASA U

yceuéHHas NupaMuaa. OJIEMEHTbl Mpu3Mbl M nupamuisl. [IpaBuiibHbIE




7.5

7.6

7.7

MHOT'OTPAaHHUKHU: IMOHATHE IPABUIBHOIO MHOIOTPaHHUKA, IIPaBUJIbHAS MpPU3MA U
IIpaBWIbHAs IUPaMUJA, IPaBWIbHAs TPEYTOJbHAs NUPAMHMIA W IIPABHIIBHBIN
terpasqp, KyO. IIpenctaBieHwe O TNpPaBMIIBHBIX MHOTOTPAHHUKAX: OKTAdp,

AOACKA’ AP U UKOCARJAPYTHUC Ceuenus IIPpU3MbI U ITHPaMU/JIbI

CI/IMMCTpI/IH B IPOCTPAaHCTBE: CHMMETPUA OTHOCHUTCIBHO TOYKH, HpSIMOI;'I,
IIJIOCKOCTH. ONEeMEHTBI CUMMCTPUU B nupaMujaax, Imapajiiejacnuieaax,

IIpaBUJIbHBIX MHOI'OI'PAHHUKAX

Bbruucienue 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHanu, yrisl. [lmomans
OOKOBOW TIOBEPXHOCTH W TIOJNHOH IOBEPXHOCTH NPSAMOM MPU3MBI, IUIOMIAIb
OCHOBaHHUH, TeOpeMa 0 OOKOBOM MOBEPXHOCTH NPsAMOM Ipu3Msbl. [ Lomaas 00koBoi
IIOBEPXHOCTH M IIOBEPXHOCTH NPABWIBHOW NUPaMHUABI, TEOpEMa O IUIOLIAIAU

yceuénHoii nupamubl. [Tonstie 06 06bpéme. OOBEM MUPaMUIBI, TPU3MBI

HO,I[O6HI>I€ TCJla B IIPOCTPAHCTBE. CooTHoOIICHUS MCXKAY - IUIOIaAAMU

MOBEPXHOCTEH, 00BEMaMU TOJOOHBIX TEIT

11 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

6

I'eomerpus

6.1

[unuHaapudeckass MOBEPXHOCTh, OOpa3yrOIIUE MMJIWHIPUYECKON TMOBEPXHOCTH,
OChb IWIMHAPUYECKOW TMOBEepXHOCTH. LlunmuHap: ocHOBaHHMA U OOKOBas

MOBEPXHOCTh, 00pa3yroIas U 0Ch, IUIOMIA b OOKOBOI U MOJIHOMN MOBEPXHOCTH

6.2

6.3

KoHnnueckasi mOBEpXHOCTh, O0pa3yroNIMe KOHUYECKOW IMOBEPXHOCTH, OCh M
BepIlIMHA KOHMYECKOH MoBepXHOCTH. KOHyC: OCHOBaHME U BepIuHA, 00pa3yromias
U OCh, IUIOMAAh OOKOBOW H TIONHOW TIOBEPXHOCTH. YCEUEHHBIH KOHYC:

oOpa3yroniye U BbICOTa, OCHOBAHUSI U OOKOBast MOBEPXHOCTh

Cdepa u map: ueHTp, paanyc, AMaMeTp, IUIOIIa/lb HOBEpXHOCTH cheprl. Bzanmuoe

pacrnosoxeHue cepbl U MIOCKOCTH, KacaTelbHas MIOCKOCTh K cepe, MmIomaisb

cdepsl

6.4

I/I306pa)KCHI/IC TCJI BpallICHUA Ha IJIOCKOCTH. PEBBépTKa MUJIMHApPAa U KOHYCa

6.5

KoMmOuHammu Ten BpalieHUss U MHOTOTPAaHHUKOB. MHOTOTpaHHWK, OMUCAHHBIN

0KOJI0 cepsl, cepa, BIUCAaHHAS B MHOTOI'PAaHHUK, WX TEJIO BPALLICHUS

6.6

[Tonsitne 06 o6béMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 00 00BEME
IPsIMOYTOJIBHOTO Tapajuienienunena u ciueactBus u3 He€. OOBEM WIHMHIpA,

koHyca. O0bEM mapa u miomanb chepol




[MomoOuble Tema B mpoctpaHcTBe. COOTHONIICHHS MEXAY — IUIOIMIAIIMU

07 MOBEPXHOCTEH, 00bEMAMHU MTOTO0HBIX TEJ
6.8 Ceuenust nuauHApa (MapauieibHO W MEPHEHAUKYJSIPHO OCH), CEYEHHUs KOHYyca
' (mapanenbHOE OCHOBAHUIO U IPOXO/SIIEE YEpPe3 BEPILIMHY ), CEUECHUS 11apa
BexTop Ha miockoctu u B npocTpaHcTBe. CII0)KEHHE M BBIUUTAHHE BEKTOPOB.
6.9 YMHOkEHUE BEKTOpa Ha 4uciio. Pa3noxkeHne BekTopa 1o TpEM HEKOMILIAHAPHBIM
' BekTopaM. [IpaBwio mapamnenenunena. Pemenwe 3amay, CBS3aHHBIX C
IIPUMEHEHUEM IIPAaBUII ACUCTBUI C BEKTOpaMU
[IpssmoyronbHas cucrema KOOpAMHAT B mpocTpaHcTBe. KoopauHaThel BekTOpa.
6.10 [Ipocreiimme 3amaun B KOOpAMHATax. YTojl MexAy Bekropamu. CkaiasipHoe

IMPON3BCACHUC BCKTOPOB. Breraucnenue YIJIOB MCXKAY HNPAMBIMH W IIJIOCKOCTAMMU.

KOOpI[I/IHaTHO—BeKTOpHHﬁ MCTOJ IIPHU PCHICHUU I'COMCTPHUUICCKUX 3a/lav




IPOBEPSIEMBIE HA EI'D 1O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJibTaTaM
0CBOEHHUS OCHOBHOII 00pa30BaTe/IbHOM NPOrPaMMBbI CpeIHero
0o011ero oopa3oBaHus

Brnanenue meromaMu J0Ka3aTenbCTB, alrOPUTMAMHU PEIICHHS 3ajad;
yMeHue (GpopMylIupoBaTh W ONEPUPOBATH MOHITHUSMHU: ONpEICICHHE,
aKcMoMa, Teopema, CIIEJICTBUE, CBOMCTBO, MPHU3HAK, JI0KA3aTEIbCTBO,
paBHOCWIbHBIE (bopMyIHPOBKH; IIPUMEHATH UX; yMEHHE
dbopMmynrpoBaTh 00paTHOE W TMPOTHUBOIMOJIOXKHOE YTBEPKICHHUE,
IPUBOJUTH HIPUMEPbl U KOHTPIPUMEPHI, HCIIOIB30BaTh METOJ
MaTeMaTUYECKON MHYKIIMU; TPOBOIUTH JIOKA3aTeIIbHBIC PACCYIKIACHUS
npu pClICHUU 3ajJa4, OLCHUBATH JIOTUYCCKYIO IMPaBUJIBHOCTb
paccyXJeHHi; yMEHHE ONepUpoBaTh MOHATUSIMH: MHOXECTBO,
IIOAMHOKECTBO, OI€pallMy HaJ MHOKCCTBaAMH; YMCHHEC HCIIOJIB30BATh
TEOPETUKO-MHOKECTBEHHBIN  ammapar JUisi  OINWCAaHUS  pealbHBIX
IIpOoLECCOB " SIBJICHUH U IIpu pCIICHUN 3aJia4d, B TOM YUCIIC U3 JPYTIHUX
y4eOHBIX TPEIMETOB; YMEHHE ONIEPUPOBATH OHATUAMU: Tpad, CBA3HBIN
rpad, nepeBo, LHKJI, Tpad HaA IUJIOCKOCTH; YMEHHE 3aJaBaTh U
OMHCHIBATH Tpadbl pa3IMUHBIMU CIIOCOOAMH; UCTIOIB30BaTh rpadbl MpH

pelieHnu 3a1a4

YMeHne onepupoBaTh MOHATHAMM: HaTypaIbHOE YUCIIO, LEN0E YHCIIO,
CTEIEHb C LIEJIBIM I1I0Ka3aTeIeEM, KOPEHb HATYPaJIbHOU CTEIIEHH, CTEIIEHb
C palMOHAJIBHBIM  IIOKAa3aTeleM, CTENEeHb C JIEWCTBUTEIBHBIM
moKaszaTeieM, JorapuM ducia, CHHYC, KOCHMHYC U TaHI'€HC
IIPOU3BOJIBHOIO 4YHCJIA, OCTATOK [0 MOAYIIIO, PAlMOHAIBHOE 4YHCIIO,
APPALMOHAIBHOE  YHMCJIO, MHOXECTBA  HATYpPaJIbHBIX,  LENbIX,
palMOHANbHBIX, JCHCTBUTEIBHBIX YHUCEN; YMEHHME HCIO0JIb30BaTh
MPU3HAKYU JETMMOCTH, HAUMEHbIINHM OOIIMIA AEIUTENb U HaMEHbIIIee
of1iee KpaTHOE, AITOpUTM EBKIIMAA Npu perieHny 3a1a4; 3HAKOMCTBO
C pa3IMYHBIMU [O3UMLUOHHBIMA CUCTEMaMH CYHUCIICHHS; YMEHHE
BBINOJIHATH BBIYMCICHUE 3HAUYEHUI 1 MpeoOpa3oBaHUs BBIPAKEHUN CO

CTENEeHsSMH U JorapudmMamu, mpeoOpazoBaHus APOOHO-pAITMOHATBHBIX




BBIPAKEHUI; YMEHNUE ONEPUPOBATH MOHATUSAMU: IOCIEN0BATENBHOCTD,
apupmeTHyeckass ~— Oporpeccusi,  reoMeTpuyeckas  Iporpeccus,
OeckoHe4UHO yOBIBAIOIIAsi T€OMETpUYECKas IPOTPECCHs; yMEHHE
3aJaBaTh  IIOCJEIOBaTEIbHOCTH, B TOM YHUCIE€ C IOMOILIbIO
PEKYppeHTHBIX  (OpMyJ;  yYMEHHE  ONEpPUPOBAaTh  MOHATHAMHU:
KOMIUIEKCHOE YMCJIO, CONPSKEHHBIE KOMIUIEKCHBIE YHCIIA, MOAYJb U
apryMeHT KOMILJIEKCHOTO 4Hcia, popMa 3aliCH KOMIUIEKCHBIX YHCeN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas MU anredpanyeckas); yMeTb
MPOU3BOIUTH APUPMETUIECKHUE ACUCTBHUS C KOMIUIEKCHBIMU YHCIIAMHU;
OPUBOAUTH  TNPUMEPbl  HUCHOJIb30BaHMUA  KOMIUIEKCHBIX  YHCEl;
ONEpUpPOBaTh IMOHATUAMU: MaTpuua 2X2 u 3%3, omnpenenuTenb

MaTpulbI, FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHue onepupoBaTh NOHATUAMU: palMOHAJIbHBIE, UPPALlMOHAJIbHBICE,
MoKa3aTeJbHbIe, CTENICHHBIE, JIOTapu(pMUIECKHe, TPUTOHOMETPUIECKHE
YPaBHEHHs M HEPAaBEHCTBA, HUX CHCTEMbI; yYMEHHE OIIEPUpPOBATh
MOHATHUSIMH: TOXIECTBO, TOXK/IECTBEHHOE ITpeo0pa3oBaHKe, ypaBHEHUE,
HEPABEHCTBO, CHCTEMa YpPaBHEHHH U HEPABEHCTB, PaBHOCWIBHOCTH
YpPaBHEHUW, HEPaBEHCTB W CHUCTEM; yMEHHE pellaTb ypaBHEHUS,
HEPABEHCTBA M CUCTEMBI C NOMOIIBIO PA3IUYHBIX NMPUEMOB; PELIATh
YpaBHEHHUs, HEPABEHCTBA M CHCTEMBI C IAPAMETPOM; NPHUMEHSTh
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JJIsl PELICHUS] MaTEMaTUYECKHUX

3a/1a4 U 3a]1a4 U3 pa3Iu4HbIX 00JacTel HayKu U peallbHOM JKU3HU

YMenue onepupoBaTh MOHATHSAMH: (PYyHKIHSA, 4YETHOCTHh (YHKLUH,
NEPUOIUYHOCTD (DYHKIMH, OTPAaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTb
(byHKIUY, SKCTpeMyM (QYHKIIUH, HauOoJIbIlllee U HAUMEHbBIIIEE 3HAYCHHS
(GYHKIMHM Ha TPOMEXYTKE, HEeNpepblBHAS (QYHKLUS, ACHUMIITOTHI
rpadpuka ¢GyHKUUM, TepBas W BTOpas MpPOU3BOJAHAS (PyHKUHUH,
reoMeTpUUECKUil 1 (pU3MUECKHil CMBIC TPOU3BOAHOM, TepBooOpa3Hasd,
onpeAeNEéHHbId HMHTETpall; YMEHHE HaxOJuTh AacCUMMOTOTHI TIpaduka
(YHKIMU; YMEHHUE BBIYUCIATH MPOU3BOJAHBIE CYMMBI, IPOM3BEACHUS,
YaCTHOTO U KOMIO3UIMHN (YHKIINI, HAXOIUTh ypaBHEHUE KacaTelbHOU
K TpaduKy (QyHKIMH; YMEHHE HaXOIUTh MIPOU3BOIHBIEC 3JIEMEHTAPHBIX
(GyHKIMH; YMEHHE HCHOJb30BAaTh IMPOU3BOAHYIO IJIS HCCIIEAOBAaHUS
(GyHKIMNA, HAXOIUTh HAHOOJBIIKME U HAUMEHbIINE 3HAYCHU (PYHKLUH;
CTPOUTh TIpaUKd MHOTOWIEHOB C MCIIOJIB30BAaHUEM ammapara

MAaTCMAaTUUCCKOT O aHAIN3a,; IPUMCHSATDH MIPOU3BOJAHYIO JJIA HAXOXKICHUSA




HaWJIy4dlllero pPEIICHHUs B IPUKIAIHBIX, B TOM YHCIE COLMAIBHO-
HKOHOMHYECKUX U (PU3MUYECKUX 3a/1a4ax; HaXOAUTh IJIOMIAU U 0OBEMBI
¢bury ¢ nomoIp UHTErpaia; NPUBOAUTH IPUMEPHI MATEMAaTHUECKOTO

MOJIETTUPOBAHUS C MOMOILBIO T depeHIINaTbHBIX YpaBHEHUN

YMeHue onepupoBaTh NOHATHAMM: Tpapuk (yHKOMM, oOpaTHas
GbyHKIMA, KOMIO3ULUs QYHKIMN, TUHEHHas (YHKUIUS, KBaIpaTHIHAS
GbyHKkOMsA, — pandoHadbHas — (QyHKIOUSA, — cTeneHHas  (QyHKIWHS,
TPUTOHOMETpHUYECKHEe (YHKIMH, OOpaTHbIE TPUTOHOMETPUUECKHE
(GyHKUMH, TOKa3aTelnbHass W Jorapupmuueckas (QYHKLUHU; yMEHHE
CTpOUTH TpadUKU MU3yYEHHBIX (DYHKIHA, BBIMOIHATH IPpeoOpa3oBaHuUs
rpaduKoB (GYHKUUH, UCTIOJIB30BaTh TPaGUKH ISl U3yUEHUS ITPOLECCOB
Y 3aBHCHMOCTEH, IIPU PEIICHUH 33/1a4 U3 IPYTUX y4eOHBIX MPEIMETOB
U 33724 U3 peaJbHOM JKU3HU; BbIpakaTb (hopMyliaMH 3aBHCHUMOCTHU
MEX]y BETMYMHAMU; UCTIOJIb30BaTh CBOMCTBA U Tpadpuku GpyHKIHMHA 115t
peleHus ypaBHEHUH, HEpaBEHCTB U 33/1a4 ¢ apaMeTpaMu; U300paxarhb
Ha KOOPAWHATHOM INTOCKOCTM MHOXECTBA PpEIICHUH YypaBHEHUH,

HEPABCHCTB U UX CUCTCM

YMeHue pemiatb TEKCTOBBIE 3aa4M Pa3HbIX TUIOB (B TOM YHCIIE Ha
MIPOLIEHTHI, JOJIU U YaCTH, Ha ABM)KEHUE, pabOTy, CTOMMOCTh TOBapOB U
YCIIYyT, HaJIOTH, 3aJ1a41 U3 00JIACTH yIPaBJICHUS JTMUHBIMU U CEMEHHBIMU
(MHaHCaMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U UX
CUCTEMBI II0 YCIIOBUIO 3a/1a4, MCCIIEI0BATH IMOJyYEHHOE PELICHUE U
OLICHMBATh MPaBAONOJOOHOCTh PE3yJbTAaTOB; YMEHHE MOJEIUPOBAThH
peanbHbIe CUTyalud HA SA3BIKE MATEMATUKH; COCTABIIATH BBIPAXKECHUS,
YpaBHEHHs, HEPABEHCTBA M HX CHCTEMBI IO YCIOBHIO 3aJayH,
HCCIEA0BAaTh ITOCTPOEHHBIE MOJENM C HCIOIb30BAHMEM alapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBINH PE3yIbTaT

YMeHue omnepupoBaTh IMOHSATUSMHU: CpeqHee apupMeTHYeCKoe,
MearaHa, HauOoJIblllee ¥ HAaWMEHbIIIee 3HAUYCHUsI, pa3Max, JUCTIEPCHs,
CTaH/IapTHOE OTKIOHEHHE YHCIOBOrO Habopa; yMEHHE H3BJICKaTh,
WHTEPIPETUPOBATh MH(OpPMAIMIO, TPEACTABICHHYIO B TaOiHIax, Ha
auarpammax, rpadukax, OTpaKaronlyro CBONCTBA pealbHBIX MPOIIECCOB
W SIBJICHUH; TPEACTaBIATh WH(POpPMAIMIO C TOMOIIBIO TaONHIl |
IUarpaMM; HCCIIEIOBaTh CTATUCTUYECKHUE JIaHHbIE, B TOM 4YHUCJE C

MPUMEHEHHEM TIpa@UyecKuX METOJOB U DBJIEKTPOHHBIX CPEICTB;




Fpa(l)I/I‘-IeCKI/I HUCCiICaJ0BaTb COBMCCTHBIC Ha6JIIOI[eHI/ISI C IIOMOIIIBIO

JarpamMm paccerBaHUs U JIMHEHHOU perpeccun

YMeHue onepupoBaTh MOHATUSIMHU: CIYyYaWHBIM OMNBIT M Clly4allHOE
COOBITHE, BEPOSITHOCTH CIIYYaHHOTO COOBITHS, YMEHHE BBIUYUCIISTH
BEPOSTHOCTh C HCIIOJIb30BAHUEM TIpaUuecKUX METOJIOB; NMPUMEHSTh
(OpMyJIBI CIOXKEHUS U YMHOXKCHHSI BEPOATHOCTEH, GOpMYITy TMOJHOM
BepoATHOCTH, ¢opmyiny bepuymiu, xomOuHaTopHble (GaKThl U
(GOopMyIIBI; OICHUBATh BEPOATHOCTH PEATBHBIX COOBITHI; yMCHHE
ONEpUPOBATh TMOHATUSIMU: CIydyailHas BeJIMYMHA, pacIpeleieHue
BEpPOSITHOCTEH, MAaTEMaTUUYECKOE OKUJAHUE, JUCTICPCUS] U CTAHIapTHOE
OTKJIOHEHHE CIIy4ailHOH BENUYMHBI, (YHKUIUU pachpeielieHus u
IJIOTHOCTA  PAaBHOMEPHOTO, IIOKA3aTEJIbHOTO W HOPMAJIBHOTO
pacmpesneneHuid; yMEHHE HCHOJb30BaTh CBOWCTBA  HM3yYEHHBIX
pacrpeesieHuid i pelieHus 3a1a4; 3HaKOMCTBO C MOHATHSIMU: 3aKOH
OOJBIIMX YHCEN, METOJbl BBIOOPOUYHBIX UCCIIEIOBAHUIN; YMEHHE
MPUBOJIUTh TPHUMEPHI TMPOSIBICHHUS 3aKOHA OOJNBIIUX YHCET B
MPUPOAHBIX U OOIIECTBEHHBIX SBJICHHIX; YMEHHE OINEpHpPOBaTh
MOHSATUSAMH: COYETAHHE, TEPECTAHOBKA, YHCJIO COYETAHUM, YUCIIO
nepectaHoBok; OMHOM HplOoTOHA; yMeHHE PUMEHATH KOMOMHATOPHBIE
(hakThl M pacCy X ACHUS U1 PEIICHUS 3a/1ay; OIEHUBATh BEPOSITHOCTH
pEabHBIX  COOBITUH; COCTaBJISTH BEPOATHOCTHYIO MOJAEIb U

MHTEPIPETUPOBATH ITOJTYYEHHBIN pe3yJIbTaT

YMeHne onepupoBaTh IOHATUSMH: TO4YKA, MpsAMas, ILIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, Jyd, BEIMYMHA YyIJA, IUIOCKUM yroi,
JIBYI'PAaHHBIA yroj, TPEXTPaHHBIM YTOJI, CKPEIIUBAKOLIUECS IPSMBIE,
MapaJuIEIbHOCTh U NEPIEHAUKYIIAPHOCTD NPSMBIX U INIOCKOCTEH, YIroil
MEXIy MNPSMBIMHU, YTOJI MEXAY NMPSAMON M IUIOCKOCTBIO, YTOJ MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKHU J0 IIJIOCKOCTH, PACCTOSIHUE MEXKIY
MPSIMBIMH, PACCTOSTHUE MEX]Y IUIOCKOCTSMH; YMEHHE MCIOJb30BaTh
IpU pELIeHUH 3a7ay H3y4YeHHble (DaKThl U TEOPEMbl ILIAHUMETPUH;
YMEHHE OLIEHUBATh pa3Mepbl 0OBEKTOB OKPY’KAIOIIEr0 MUPA; CTPOUTH
MAaTeMaTHYECKUE MOJEIU C IOMOLIBI0 I€OMETPUYECKUX IMOHATHM M

BCJIMYMH, pCIIaTh CBA3aHHBIC C HUMU ITPAKTHUYCCKUEC 3a1a4n

10

YMeHue onepupoBaTh MOHATHIMU: IUIOIAb (GUrypbl, 00bEM PUTYPHI,
MHOT'OTPaHHHK, IPaBUIIbHBIH MHOTOTPAaHHUK, CEUCHHE MHOTOTPaHHUKa,

KyO, mapajiesnenunes, npu3Ma, nupamuaa, Gurypa m HOBEPXHOCTh
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BpallICHUs, IUIUHIP, KOHYC, ap, cdepa, miomaab cepsl, mIomaab
MOBEPXHOCTH MHUPAMHUIBI, TPU3MbI, KOHYCa, LUIUHIPa, 00bEM KyOa,
MIpsAMOYT'OJIbHOTI'O IHapaJuICIcnuIicaa, nupaMuabl, IIprU3Mbl, OHUJIHUHIAPA,
KOHYCa, I1apa, pa3BEéPTKa MOBEPXHOCTH, CEYCHUS KOHYCA U IWIHHAPA,
napajuielibHble OCH WJIM OCHOBAaHWIO, CCUCHHE IIApa, IUIOCKOCTb,
Kacaromascss cepbl, MWIHHAPA, KOHYCa; YMEHHE CTPOUTh CEUYCHHE
MHOTOTpaHHUKA, U300pakaTh MHOTOTPAHHHKH, (DUTYPBI K TIOBEPXHOCTH
BpAIIICHUS, WX CCUYCHHSA, B TOM YHCIEC C IOMOIIBIO DICKTPOHHBIX
CPeACTB; yMEHHE NPHUMEHSTh CBOHCTBA T'E€OMETPUYECKUX QUTYP,
CaMOCTOSATEIILHO (POPMYIMPOBATH ONMPEACICHUS HM3Yy4aeMbIX (QHTYD,
BbIIBHUT'aTh TUIIOTC3BI O CBOMCTBax H# IMpU3HAKax TI'COMCTPUUCCKUX
¢buryp, 0OOCHOBBIBATH WJIM OIPOBEPraTh HX; YMEHHE IPOBOIUTH
KiIaccupukanuo (GUTYp 1O PA3IMYHBIM TIPU3HAKAM, BBITOTHATH

HeO6XO,I[I/IMBIe JAOITIOJIHUTCIIBHBIC ITIOCTPOCHHA

YMeHue omnepupoBaTh MOHATHSAMH: JABW)KEHHE B IPOCTPAHCTBE,
NapajuIeNbHBIA TIEPEHOC, CHMMETPHS Ha TJIOCKOCTH U B TIPOCTPAHCTRBE,
MOBOPOT, TMpeoOpa3oBaHue MOA0OMs, MOAOOHBIE (UTYPBI, YMEHHE
pacro3HaBaTh paBHbIC U TOJIOOHBIC (PUTYPHI, B TOM YHUCIIE B TIPUPOJIE,
HCKYCCTBE, apXUTEKType; HCIOIb30BaTh T€OMETPUUECKHUE OTHOIICHUS
MPU PEHICHUM 33J1a4; HAXOJIUTh N€OMETPHYCCKHE BEIUYMHBI (IJTMHA,
yToJ, IMIolaAb, O0bEM) MPHU PEIICHUU 3aJad M3 IPYTHX Y4eOHBIX
MPEIMETOB U M3 PEATbHOMN KU3HH, YMEHUE BBIYUCIIATH TEOMETPUICCKUE
BEJTMYUHBI (JITMHA, YTOJ, IMJIOMAAb, 00bEM, IIIONIAAb MOBEPXHOCTH),
WCTIONIb3YsT M3Y4YeHHBIC (DOPMYIIBI U METOIBI, B TOM YHCIIC: IIIOIIA]Th
MMOBEPXHOCTU MHPAMHUJIBI, IPU3MBI, KOHYCA, IMIMHAPA, TUIOIMAAb Cheph;
00BEM Ky0a, IPSIMOYTOIBHOTO MapaJlyIeNIeNuIe a, MUPaAMHUIbI, TPHU3MBI,
WIMHIpPA, KOHyCa, IMapa; yMEHHE HaXOAWUTh OTHOIICHHE OOBEMOB

oI00HBIX GUryp

12

YMeHue omnepupoBaTh  MOHATUSMHU:  MPSIMOYTOJIbHAs — cHUCTEMa
KOOpJWHAT, BEKTOP, KOOPJAUHATHI TOUKH, KOOPAUHATHI BEKTOPA, CyMMa
BEKTOPOB, MMPOU3BEACHNE BEKTOPAa HA YHUCIIO, Pa3IoKEHUE BEKTOpaA IO
0a3ucy, CKaJIspHOE MPOM3BEACHHE, BEKTOPHOE IMPOU3BEICHUE, YTOJ
MEXIy  BEKTOpaMHM; yMEHHME  HCIONb30BaTb  BEKTOPHBIL U
KOOpJAWHATHBIA METOA I PELICHUS F€OMETPUUYECKHUX 3ahad U 3a1ad

JIPYTUX Y4EOHBIX MMPEIMETOB
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YMeHue BbIOMpaTh NOAXOMSAIIMM METOJ JJIs pEUIeHMs 3a/layi;
[IOHMMAaHHUE 3HAYUMOCTH MATEMAaTHUKH B HU3YyYEHUU IPHUPOIHBIX H
OOIIECTBEHHBIX MpPOIECCOB M SBICHUI; YMEHHE paclo3HaBaTh
IIPOSABJICHUE 3aKOHOB MATEMAaTHMKH B HCKYCCTBE, YMEHHE IPUBOJUTH
IIpUMEPbl  MAaTEMAaTHUYECKUX OTKPBITHM POCCUMCKOM UM MHUPOBOH

MaTeMaTH4YeCKOM HAayKH




HHEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA
EI'S 10 MATEMATHUKE

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

Kon

1 Yucna v BBIYKCICHUS

1.1 Harypanbnsie u niensie yucna. [Ipu3Haky 1e1MMOCTH LEIbIX YUCEI

- Panmonanbupie yncna. OOBIKHOBEHHBIE W JAECATHYHBIE ApOOHM, TMPOLIEHTHI,
' OCCKOHEYHBIC MTEPUOJUUCCKHUE TPOOH

13 ApudmeTnueckuii  KOpeHb ~ HaTypalbHOM  cremenu.  JleWictBus ¢
' apu(METHIECKUMH KOPHIMHU HATypaIbHOH CTETICHU

14 Crenenp ¢ uenbiM MokasareneM. CTENeHb C palMOHAIBHBIM I10Ka3aTeeM.
' CBoiicTBa cTENEHU

s CuHyC, KOCUHYC U TaHT€HC YMCIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' apKTaHT'€HC YMCIIOBOTO apryMeHTa

1.6 Jlorapudm umcna. [lecaTndynble U HaTypajibHbIE JOrapupMbl

JeiicTBuTenpHble uMcaa. Apu@MeTHYecKHue Olepaluu ¢ ACHCTBUTEIbHBIMU
1.7 yucnaMu. [IpubnuxEHHbIe BBIYMCIEHUS, MpaBWa OKPYTJEHUS, MPUKUAKA U
OLIEHKA pe3yJIbTaTa BHIYUCIECHUHN

1.8 [TpeoOpa3oBanue BoIpaXKEHUN

1.9 KommuiekcHsle uncna
2 YpaBHEHHS 1 HEPABEHCTBA

2.1 Hensle 1 1poGHO-paliiOHaIbHbIE YPAaBHEHUS

2.2 HppanuonaibHble ypaBHEHUS

23 Tpuronomerpruyeckue ypaBHEHHS

24 [TokazarenbHble U TorapupMUUYeCKue ypaBHEHHS

2.5 [{enpie 1 poOHO-palMOHATFHEIE HEPABEHCTBA

2.6 HppanuonaibHble HEPaBEHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA

2.8 TpuronomeTpuueckne HEpaBeHCTBA

2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB

2.10 YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu




2.11 Martpuua cuctemsl IMHEWHBIX ypaBHEHUN. OnpeennTenb MaTpULIbl
3 @yHKIUHU U TpadUKu
31 OyHKus, cmocoos! 3amaanus GyHkuud. ['paduk Gynkmuu. Bzaumuo oOpaTHbie
' ¢ynkuuu. YétHeie n HeuéTHbIe pyHKIMU. [leprnogmueckue GpyHKIuM
OO6nacTp ompeneneHus 1 MHOXKECTBO 3HaueHW# ¢yHkimu. Hymn ¢yHkuuu.
35 [TpomexxyTku 3HAKONOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKLHU.
' MaxkcumyMbl 1 MEHUMYMbI QyHKIMH. Hanbonbiee 1 HauMeHbIlee 3HaUCHUE
(GYHKLIHU Ha IPOMEXYTKE
13 CrenenHas (pyHKIMs C HaTypaJIbHbIM U LIENbIM MOKa3areneM. E€ cBoiicTa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 1-0i CTETICHU
34 Tpuronomerpudeckne GyHKINN, X CBOHCTBA U TpaduKu
3.5 [Noka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
16 Touku paspeiBa. AcumMnToThl rpadukoB ¢ynkuuii. CoiicTBa (QyHKIUA,
' HEMpEepPbIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aJaHUS TIOCIEI0BATEIbHOCTEH
13 Apudmerndeckass W TeoMmerpuueckas mporpeccuu. Dopmyna  CIOKHBIX
' IPOLICHTOB
4 Hauana maremMaTHueckoro aHajimza
4.1 [TpousBonHas Gynkuun. [Tpon3BoaHbIe 3IeMEHTAPHBIX (GYHKINN
[TpruMeHeHrne TPOM3BOIHON K HCCIEIOBAaHMIO (PYHKIUII Ha MOHOTOHHOCTb U
4.2 SKCTpeMyMbl. HaxoxieHre HanboIbIIero 1 HAMMEHBIIETO 3HAYCHHS (PYHKITUH
Ha OTpe3Ke
43 [lepBooOpa3nas. Murerpan
5 MHOX€eCTBa U JIOTUKa
5.1 MHoxecTBO, onepanuu HajJ MHOXKecTBaMu. J[narpamMmel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTh 1 cTaTUCTHKA
6.1 OnuncarenpHas CTaTHCTHKA
6.2 BepostHocTh
6.3 Kombunatopuka
7 I'eomerpus
7.1 Durypsl Ha INIOCKOCTU
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE




7.3

MHororpanHuKu

7.4

Tena v MOBEPXHOCTH BpALLEHUS

7.5

Koopaunatsl 1 BEKTOPBI
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