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INOACHUTEJIbHAS 3AIINCKA

Pabouas nporpamma yueOHOTO Kypca «I'eomeTpusi» 6a30BOro ypoBHs AJisi 00Y4atOLINXCS
10 —11 xmaccoB pazpabortana Ha ocHoBe DenepasbHOrO TOCYAapCTBEHHOTO 00pa30BaTEIBHOTO
CTaHaapTa cpeaHero ooduiero oOpa3oBaHHs, ¢ Y4ETOM COBPEMEHHBIX MHUPOBBIX TPEOOBaHUH,
OPEIbABISEMBIX K MAaTeMAaTUYECKOMY OOpa30BaHUIO, U TPAJUIMKA POCCUHCKOTO OOpa30oBaHMUS.
Peanmu3anus  mporpaMMbel  00eCHeUMBAeT  OBJIAJCHHE  KJIIOYEBBIMH  KOMIIETECHIMSIMH,
COCTaBJISIIOLIMMHU OCHOBY JJISi CaMOPa3BUTHsI M HENPEpPBIBHOTO 00pa3oBaHUSs, IEJIOCTHOCTh
00OLIEKYIBTYPHOT0, TUYHOCTHOTO U MO3HABATENILHOTO PAa3BUTHSI TUYHOCTH 00YYarOIINXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOrOo Kypca TE€OMETpUU Ha YpPOBHE CpeIHEro oOIIero o0pa3oBaHUA
00yCJIOBJIEHa NPAKTUYECKONM 3HAYMMOCTBIO METANPEAMETHBIX U MPEIMETHBIX PE3YJIbTaTOB
0o0y4eHHUs T€OMETPUH B HAIPABJIECHUU JIMYHOCTHOIO pa3BUTHUs OOydaromuxcs, GopMHUpoBaHUS
(GyHKIIMOHAIBHOW MaTeMaTHUYeCKONH T'PaMOTHOCTH, M3Y4YEHHS APYTrUX Y4eOHBIX JUCIMILIUH.
PazBute y oOywarommxcs NpaBUIBHBIX MPEACTABICHUN O CYHIHOCTH M MPOUCXOKIECHUU
F€OMETPUUECKUX a0CTPaKIIMK, COOTHOIIEHUU PEAIbHOTO U HJCAIbHOTO, XapaKTepe OTpa’keHus
MaTE€MaTU4YeCKONW HAyKOM SIBIICHUH M IPOLECCOB PEATIBHOIO MHUPA, MECTE T€OMETPUHU B CUCTEME
HAyK W pOJIM MAaTeMaTU4YECKOr0 MOJEIHPOBAHUS B HAYYHOM IIO3HAHHMM U B IPAKTHKE
crocoOCTBYeT (OPMHPOBAHMIO HAyYHOIO MHUPOBO33PEHUS YUaIlMXCs, a TakXke KadyecTB
MBIILUIEHUSI, HEOOXOIUMBIX JJISl a/1allTallii B COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX IPEIMETOB HA YpPOBHE CPEIHEro OOLIEero
o0pa3oBaHus, TaKk Kak oOecledrBaeT BO3MOXKHOCTb M3Y4EHHUS KaK IUCLUIUIMH €CTECTBEHHO-
HAyYHOU HAIPaBJICEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe wbinieHue, GOpMHUpPyeMOe MPU H3YYCHHH OOYUYaIOIIUMHCS TOHSITHHHBIX
OCHOB T€OMETPUM M TOCTPOCHHM ILIETOYKH JIOTMYECKUX YTBEPXKIEHUHW B XOJ€ pelIeHUus
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUTaTh U ONPOBEPraTh TIMIIOTE3bl HEMOCPEACTBEHHO
UCTOJIB3YIOTCSl MPU PpEIIeHUH 3a7ady eCTECTBEHHO-HAyYHOIro LHMKJIAa, B YAaCTHOCTH U3 Kypca
buzuku.

YMeHue opueHTUpPOBaThCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCeX 00JIaCTIX
NesITeIbHOCTH YenoBeka. OpUeHTaIus yelloBeKa BO BPEMEHU M MPOCTPAHCTBE — HEOOXOAUMOE
YCIIOBHE €T0 COLMAIBHOTO ObITHS, (hopMa OTPaKEHUSI OKPYKAIOIIEr0 MUPA, YCIOBUE YCIIEITHOTO
TIO3HAHUS u aKTUBHOTO npeoOpa3oBaHus JEHCTBUTEIILHOCTH. OnepupoBanue
IIPOCTPAHCTBEHHBIMH 00pa3aMu OOBEANHSIET pa3Hble BUJIbI yUeOHON U TPYJIOBOU EATEIbHOCTH,
SBISIETCA OJAHMM M3 NPOPECCHOHATBHO BAXKHBIX KAauyecTB, IOITOMY akKTyalbHa 3ajayda
(dopmMHpoBaHUs y 00yUaIOLINXCS TPOCTPAHCTBEHHOTO MBIIIJICHUS KaK Pa3HOBHIHOCTH 00pa3HOTro
MBIIUIEHUS] — CYIIECTBEHHOI'O KOMIIOHEHTa B MOJTOTOBKE K MPAKTUYECKOW AESITETbHOCTU IO
MHOTHM HaIpaBJICHUSM.

Llenb ocBOEHMSI MpOrpaMMBbl yueOHOT0 Kypca «I'eomeTpus» Ha 6a30BOM ypoBHE 00yUEHHS
— o0mieoOpazoBarenbHOE M OOIICKYIBTYPHOE DPAa3BUTHUE OOYJArOMIMXCS dYepe3 oOecredeHue
BO3MOXXHOCTH NPUOOPETEHUS W HCIOJIb30BAaHUS CHCTEMAaTHYECKMX I'€OMETPUUYECKUX 3HAHHUM U
JeicTBUi, cienn(pUUHBIX TEOMETPUU, BOBMOKHOCTH YCIIEITHOTO MPOJIOJDKEHUST 00pa30oBaHUs 1O
CHELHATBHOCTSM, HE CBA3aHHBIM C MPHUKJIAIHBIM HCIIOIB30BAaHUEM T'€OMETPUU.

[Iporpamma no reometpun Ha 6a30BOM YpOBHE IpeIHA3HAUEHA /Il 00YyUaIOIIMXCs CpeaHen
IIKOJIbI, HE WCIBITHIBABIINX 3HAUMTENbHBIX 3aTPyJHEHUI Ha ypOBHE OCHOBHOI'O OOIIETOo



obpazoBanus. Takum oOpazom, oOydarommecsi Ha 0a30BOM ypOBHE JODKHBI OCBOUTH OOIIHE
MaTeMaTHYeCKUEe YMEHUs, CBSI3aHHbIE CO CIEeNU(UKON TeOMETPUH U HEOOXOAUMBIE IS )KU3HU B
COBpeMEHHOM obmiecTBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh U3YYUTh T€OMETpUI0 Ooiee
rIyOOKO, €clii B JalbHEWIEM BO3HUKHET HEOOXOJUMOCTh B T€OMETPUYECKHX 3HAHUIX B
npoecCuoHaNBHOM NeSTEbHOCTH.

JlocTiokeHue el OCBOCHUS MPOrpaMMBbl 00€CIIEUNBACTCS PEUICHUEM COOTBETCTBYIOLIHX
3agad. [IpuoputeTHBIMU 3aa9aMi OCBOeHUA Kypca «I eomeTpun» Ha 6a3oBom ypoBHe B 10—11
KJ1accax SIBIISIFOTCSA:

e (opMupoBaHHE NPEACTABICHUS O TEOMETPUM KaK YacTH MHUPOBOH KyJIbTYyphl H

OCO3HaHHE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MUPOM;

e (QopmupoBaHuE TMpEACTABICHUS O MHOTOTPaHHMKAX U TejlaxX BpallleHUus Kak o
BXHEHIIINX MaTeMaTHYECKHX MOJEINSX, MO3BOJISIONINX ONUCHIBATh U U3y4aTh pa3HbIE
SBJICHUS OKPY>KAIOILIET0 MUPA;

e (QopmupoBaHuE yMEHHs PACIIO3HABATh HA UYEPTEkKaxX, MOJCIAX U B PEalbHOM MHUDE
MHOTOTPAaHHHUKH U TeJla BpaIlleHHS;

® OBJAJICHHE METOJaMU pelIeHHs 3a7ad Ha [OCTPOSHUS Ha H300paKEHUSIX
IPOCTPAHCTBEHHBIX (pUTyp;

e (opMupoBaHHE yMEHHS ONEPUPOBATH OCHOBHBIMH IOHSTHUSMH O MHOTOTPAHHUKAX U
TeJIaX BpAIleHHUs] U UX OCHOBHBIMH CBOMCTBaMHU;

® OBJIQJICHUE aJNTOPUTMAMHU PEIICHUS] OCHOBHBIX THUIOB 3ajad; (OPMHPOBAHUE YMEHHS
IPOBOAMTH  HECJIOXHBIE JOKa3aTelbHbIE  pAacCyXkJE€HHS B  XOJ€  pELICHUS
CTEpEOMETPUYECKUX 3a/1a4 U 3324 ¢ IPAKTUYECKUM COJICPKAHUEM;

® pa3BUTHE MHTEJUIEKTYaJlbHBIX W TBOPYECKMX CHOCOOHOCTEM  oOydaromuxcs,
MO3HABATENBbHOM aKTUBHOCTH, UCCIIE0BATEILCKUX YMEHUMN, KpUTUUYHOCTH MBIIIICHUS;

e (dopmupoBaHue (QYHKIIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUHU: YMEHHE
pacrio3HaBaTh MPOSBICHUS T€OMETPUYECKUX MOHATHH, 0OBEKTOB M 3aKOHOMEPHOCTEN B
pEeaTbHBIX JKU3HEHHBIX CUTYalMsIX W TPU W3YYEHUH JPYTUX YYEOHBIX IPEIMETOB,
NPOSIBJIICHUSI 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH, (OpMyIHpoBaTh WX Ha S3BIKE
reOMEeTpUM M  CO3/1aBaTh T'€OMETPUUYECKHE MOJENH, MPUMEHSITh OCBOCHHBIN
TFeOMETPUYECKUI  ammapaT JUlsl peleHus NpaKTUKO-OPUEHTHPOBAHHBIX —3ajad,
UHTEPIPETHPOBATH U OIICHUBATH TTOTYICHHBIC PE3yJIbTaTHI.

OTIUYIHUTENBHOW 0COOCHHOCTHIO MPOTPAMMBI SIBJISIETCS] BKITFOUEHHE B KypC CTEPEOMETPUH B
Hayajle ero U3y4eHus 3a/1ad, peliaeMblX Ha YPOBHE MHTYUTHUBHOIO IMO3HAHMS, U ONPEIeNEHHBIM
o0pa3oM opraHu3oBaHHas paboTa HajJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHUECKOTO M
NPOCTPAHCTBEHHOTO  MBIIUICHHS, CTHUMYJIUPYET TPOTEKaHWEe WHTYHUTHBHBIX IIPOIIECCOB,
MOTHBHUPYET K JabHEHIIIEMY U3yYSHHIO MTPEIMETA.

[Ipeamourenue OTAAETCS HArIAIHO-KOHCTPYKTUBHOMY METONY OOYy4YeHHs, TO €CTh
TEOpPETUYECKHE 3HAaHUS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-IPAKTUUYECKOM
NesITeTbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MIPECTABICHNN Y YIAIUXCS B KypCe CTEPEOMETPHH
MPOBOAMTCA 3a CUET pElIeHHUsS 3aJad Ha CO3JaHHME MPOCTPAHCTBEHHBIX OOpa30B W 3ajad Ha
OlepUpPOBaHUE MPOCTPAHCTBEHHBIMU oOpazamu. CoznaHue obpaza MPOBOAUTCA C OMOPOHM Ha
HarJsIIHOCTh, @ ONEPUPOBAHUE 00Pa30M — B YCIOBUSAX OTBJICUEHUS OT HATJIATHOCTH, MBICIIEHHOTO
U3MEHEHHUS €r0 UCXOIHOTO CONEPKAHMS.

OcHOBHBIE coaepkaTenbHble JuHMM Kypca «l'eomerpum» B 10-11 knaccax:
«MHuororpanHukn», «IIpsiMble U TIJIOCKOCTHU B MPOCTPAHCTBEY, «Tena BpameHus», «BekTopsl u
KOOPJAMHATHI B MpocTpaHcTBey. DopMupoBaHue JOTHUECKUX YMEHUH pacrpeaessieTcss He TOJIbKO



[0 COJAEPKATeNIbHBIM JIMHHUSM, HO W MO ToaaM oOOydeHHsl Ha YpPOBHE CpETHEero oOIIero
o0Opa3oBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHUS
paboueii mporpamMMmBbl, pactpeieIEHHBIM M0 ToJjaM 00yUeHHs, CTPYKTYPHUPOBAHO TAaKUM 00pazoMm,
YTOOBl  OBJAQJICHUE TI'EOMETPUYECCKMMH TOHATUSMH WM  HaBBIKAMH  OCYIIECTBIISLIOCH
MOCIIEIOBATEIHbHO M IMOCTYNATENbHO, C COOJIIOJICHUEM MPUHIUIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATUCH B OOIIYI0 CHCTEMY I€OMETPUYECKHX MPEICTABICHUI 00yJaroXcs,
pactupsisi 1 yriayousisi e€, o0pas3ys MpOYHbIE MHOXKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpuun otBoAuTCs 2 yaca B Hepento B 10 kiacce u 1 yac B Henenio B 11
KJ1acce, BCEro 3a JiBa roja ooyuenus - 102 yueOHBIX Yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUS CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBoO. [lonaTne
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPHUM: AKCHOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anmHOe pacnosokeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIUECS, NapalIeIbHbIe U
CKpeluMBamoIuecs npsaMble. [lapamienbHOCTh NPSAMBIX M IUIOCKOCTEM B IPOCTPAHCTBE:
NapaJuleJbHbIe IPSMBIE B IPOCTPAHCTBE; IAPAUICIBHOCTh TPEX NPSIMBIX; MNapaJUICIBHOCTD
IPSIMOM M IUIOCKOCTH. YTJbl C COHAIIPABICHHBIMU CTOPOHAMM; YroJl MEXKIY NpPSIMBIMU B
npoctpancTBe.  llapamienpHOCTH  IJIOCKOCTEH:  MapajuleNbHblE  IUIOCKOCTH;  CBOMCTBA
napaieNbHbIX m1ockocTel. [Ipocreiiue npocTpanCcTBEHHbIE (PUIYPBl HA MJIOCKOCTU: TETPAdIp,
KyO, mapauieNienuIie ], MoCTPOSHNE CEUCHUH.

[lepnieHAUKYIApHOCTh OPSIMOM M IUIOCKOCTH: NEPIEHIUKYJISPHBIE TpsSMbIE B
IIPOCTPAHCTBE, MpsMbIE NaApaUICIbHBIE M MNEPHEHIUKYISIPHbIE K IUIOCKOCTH, IIPU3HAK
NEPIEHIUKYJIIPHOCTU IPSIMON U IUNIOCKOCTH, TEOPEMA O NMPSMOM NEPIEHAUKYIISIPHON TIOCKOCTH.
VYrisl B IPOCTPAHCTBE: YIOJl MEKY IPSIMOU M IJIOCKOCTBIO; IBYTPAHHBIA YIOJI, JMHEHHBIN yroJl
JIBYrpaHHOro yria. [IeprneHauKynasp M HaKJIOHHBIE: PAacCTOSHUE OT TOYKH JIO0 IIIOCKOCTH,
paccTosiHue OT MPSAMOMN JI0 MIIOCKOCTH, MPOEKIUs (PUTYphl HA MIIOCKOCTb. [lepneHuKyIspHOCTh
IUIOCKOCTEM: MpPHU3HAK TMEPHEHAMKYIIPHOCTH JBYX Iulockocted. Teopema o  Tpéx
NEePIEHAUKYIISPAX.

MHoOrorpaHHuKHu

[loHsiTHE MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOIDAHHUKA, BBINYKIbIE U
HEBBINYKJIbIE MHOTOTPAHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yronpHas nmpusma; rpaHu
Y OCHOBAHHUS MPU3MBI; MIpsiMasi U HaKJIOHHAsI IPU3Mbl; OOKOBAs U IMOJIHAS IOBEPXHOCTH IPU3MBI.
[Tapannenenunen, NpsMOYroJIbHBIN Napajuiesienunes U ero cpoiictBa. [Iupamuaa: n-yronapHas
nupamMpsia, TpaHM W OCHOBAHME NHMpaMHJbl; OOKOBas W TOJHAs IOBEPXHOCTb MHPaMHUIbL;
IpaBWIbHAasg M YyCEU€HHas MNHMpamMuaa. OJIEMEHTHl MNpU3Mbl W nupamuasl. [IpaBunbHbIE
MHOTOTPaHHUKU: MOHSITHE NMPABUIBHOIO MHOTOIPAaHHUKA; MpaBUibHAs MpU3Ma M MpaBUIbHAS
NUpaMu/Jia; paBUiIbHAas TPEYTroibHAsI MUPaMKJia U IPaBUIbHBIN TeTpasap; KyO. [Ipeacrasnenue o
IIPABWJIBHBIX MHOTOTPaHHUKAX: OKTA3p, AOAEKadIp U ukoca’ap. CeueHus Npu3Mbl U TUPaMUIBL.

CuMMeTpuss B NIPOCTPAHCTBE: CHUMMETPHUSI OTHOCUTEIBHO TOYKH, IMPSAMOM, IIOCKOCTH.
DJIEMEHTBI CAMMETPHUH B IUpaMuax, napajuieienuneaax, IpaBuiabHbIX MHOITOTPAHHUKAX.

Bbruncnenue 371€MeHTOB MHOTOTpaHHUKOB: pEOpa, nuaroHanu, yribl. [lnomans GokoBoi
MOBEPXHOCTH U MOJTHON MOBEPXHOCTHU MPSIMOI MPU3MBI, IIJI0IIA1b OCHOBAaHUMN, TEOpeMa 0 OOKOBOH
MOBEPXHOCTH MpsiMOi mpu3Mbl. [lnomans 60KOBOI MOBEPXHOCTH M MOBEPXHOCTU MPABUIBLHON
MUPaMHU/JIbI, TEOPEMA O TUIOMIAIM yceu€HHOM nupamuabl. [lonstre 00 06béme. OOBEM nmupaMubl,
MPU3MBL.

[TonoGuble Tena B mpocTpaHcTBe. COOTHOLIEHHS MEXAY IUIOUIAIMU TOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX Tell.

11 KUIIACC

Tesa BpaleHus



[MunuHapuyeckas MOBEPXHOCTh, O00pasyloliye UWINHIPUYECKONH IOBEPXHOCTH, OCh
WIMHAPUYECKON MOBEepXHOCTH. LIMauHIp: OcHOBaHUS U OOKOBasi MOBEPXHOCTh, 0Opa3yromas u
0Cb; TUIOIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konunueckass moBepXHOCTb, 00pa3yroliMe KOHUYECKOW IMOBEPXHOCTHU, OCh W BEpIIMHA
KOHUYecKkol mnoBepxHocTH. KoHyc: ocHOBaHME M BeplIMHA, OOpa3yromias M OCh; IUIOMIAb
OOKOBOW W TOJHON MOBEPXHOCTH. YCEU€HHBIH KOHYC: 00pa3yloliue W BBICOTA; OCHOBAHUS U
OOKOBast TIOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IuUaMeTp; IUIOHIa[b MOBEpXHOCTU cdepbl. B3aumuoe
pacrnosoxeHue cepsl U IIIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; miomaib chepsl.

N3o00pakeHue e BpalieHus: Ha IIocKocTu. Pa3BépTka LUIUHIpa U KOHYCA.

KomOuHanuu Tten BpalieHuss U MHOTOTPaHHMKOB. MHOIOTpaHHHK, OINHCAHHBIA OKOJIO
cdepsl; cdepa, BiMcaHHAs B MHOTOTPAHHUK, UITH TEJIO0 BpallleHUs.

[Tonsitue o0 o0béMe. OcHOBHBIE cBoiicTBa 00BEMOB Tein. Teopema 00 o00bEMe
IPSIMOYTOJIBHOTO NapaJijiesienumneaa u cieacTsus u3 He€. O0bpéM nunuuapa, konyca. O0bEMm mapa
Y TUTOIIA b CEPHI.

[Tonobubie Tena B mpoctpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAASMH MOBEPXHOCTEH,
00BéMaMu ITOJOOHBIX TEI.

Ceuenust mwiMHIApa (MapauielbHO MW TEPHEHAMKYISIPHO OCH), CEYEHHUsI KOHyca
(mapaenbHOE OCHOBAHUIO U MPOXO/ISIIEE Yepe3 BEPIIUHY), CEUEHUS 11apa.

BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha niockocTy U B pocTpaHcTBe. Cl0KeHNe U BBIYMUTAHUE BEKTOPOB. Y MHOYKEHHE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TpEM HEKOMIUIaHapHbIM BekTopam. [IpaBuio
napajuienenunena. Pemenne 3aiay, CBsI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWII JCHCTBUI C BEKTOpaMHu.
[TpsimoyronbHast cucreMa KOOpAMHAT B mpocTpaHcTBe. Koopaunatsl Bektopa. IIpocreiimme
3a7a4yl B KOOpJAMHATax. Yroid Mexay BekTopamu. CKalspHOE NPOU3BEIECHUE BEKTOPOB.
Borunicnenue yrioB MexAy NpSMBIMH U IUIOCKOCTAMHU. KOOpauHATHO-BEKTOPHBIA METOJ HpU
peLIeHNH TeOMEeTPUUYECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yabTaThl OCBOEHMS IporpamMmbl ydeOHOro mnpeamera «MaremaTHka»
XapaKTEepU3yOTCS:

I'paxxnanckoe BocnuTanmue:

C(OPMHUPOBAHHOCTBIO IPAXIAHCKOW IO3UIMM OOydYaroUmlerocs Kak akTHUBHOIO U
OTBETCTBEHHOI'0 YJICHa POCCUICKOro OOLIECTBA, MPEICTABICHUEM O MAaTEMAaTHYECKUX OCHOBAaX
(YHKIMOHUPOBAHUS PA3MUYHBIX CTPYKTYp, SBICHHMNA, NPOLEIyp TPakJaHCKOro o0OIecTBa
(BBIOOpBI, OMPOCHI U Tp.), YMEHHEM B3aUMOJCICTBOBATh C COIMAIbHBIMH HMHCTHUTYTaMU B
COOTBETCTBUM € UX (QYHKIMSIMU U Ha3HAUEHUEM.

ITaTpuoTHyeckoe BOCIUTAHUE:

c(OpMUPOBAHHOCTBIO POCCUNCKOMN IPa’KJaHCKON UACHTUYHOCTH, YBAXKEHHUS K IPOLLIIOMY U
HACTOALIEMY POCCUHCKON MaTEMaTUKH, [IEHHOCTHBIM OTHOLIEHUEM K JIOCTHXKEHUSM POCCUMCKHUX
MaTEMAaTUKOB M POCCUICKOM MAaTeMaTU4YeCKOW IIKOJbI, K MCIOJIB30BAHUIO 3TUX JAOCTHIKCHUN B
JPYTUX HayKax, TEXHOJIOTUSX, Chepax IKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

OCO3HAHMEM JIyXOBHBIX IIEHHOCTEM pPOCCHUICKOro Hapoja; chHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO ITOBEICHHUS, CBA3AHHOIO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAYKH U JEATEIBHOCTBIO YYEHOIO; OCO3HAHUEM JIMYHOIO BKJIAJA B IOCTPOEHUE
YCTOMYMUBOTO OYAYIIETO.

JcTeTHYecKoe BOCIIUTAHUe:

ACTETUYECKUM  OTHOLIEHMEM K  MHpPY, BKJIKOYas OCTETUKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pPacCyXIeHUl; BOCIPHUMMYHMBOCTHIO K
MaTeMaTHUYeCKUM acleKTaM pas3JInyHbIX BUJOB UCKYCCTBaA.

Du3nyecKoe BOCIUTAHHUE:

Cc(OPMHPOBAHHOCTBIO YMEHHUS NPUMEHSATh MaTeMaTH4YeCKHe 3HAaHHWS B HHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHME, cOATaHCUPOBAHHBIM PEXKUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
AKTUBHOCThH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-030POBHUTEIHHON
JESATENBHOCTBIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPYJy, OCO3HAHUEM LEHHOCTU TPYIOJIOOUS; MHTEPECOM K DPA3IUYHBIM
chepam mpodhecCuOHATBFHON AESITeNTbHOCTH, CBSI3aHHBIM C MaTEeMaTHKON U €€ MpUIIOKEHUSIMHU,
YMEHHUEM COBEpIlaTh OCO3HAHHBIN BBIOOp Oyayliei mpodeccuu U pean3oBbIBaTh COOCTBEHHbIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMy OOpa3oBaHUIO U
camM000pa30BaHuUIO Ha MPOTSKEHUH BCEH AKU3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B pEIICHUU
MPAKTUYECKHX 3a7[a4 MaTeMaTH4eCKOil HalpaBiIeHHOCTH.

IKO0JIOTHYECKOe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO HKOJIOTMUECKOW KYJIbTYPHI, NMOHUMAHHEM BIUSHUS COLMAIBHO-
SKOHOMMYECKHX IPOLIECCOB HAa COCTOSHHUE IPHUPOJHOM M COLMAIBHOW CpPEIbl, OCO3HAHHEM
J100aNbHOTO  XapakTepa SKOJOIMYECKHMX  Ipo0JieM; OpHEeHTaluued Ha  NpUMEHEHHE
MaTeMaTHYECKUX 3HAHWUN I pelIeHHs 3a/1ad B OOJIACTH OKPYXKAroIled Cpeibl, MIIaHUPOBAHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs1 OKPYKAIOILEH CPEJIBI.

IleHHOCTH HAYYHOI'0 O3HAHMA:



C(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKH M OOLIECTBEHHOW NMPAKTHKH, TOHUMAaHHEM MaTeMaTHYECKOW HayKu Kak c(epsl
YeJIOBEUECKON JIEATEIIbHOCTH, 3TAIOB €€ Pa3sBUTUA M 3HAYMMOCTH IS Pa3BUTHUA LIMBUIN3ALUY;
OBJIAJICHUEM SI3bIKOM MAaTEMAaTHKU U MaTEMaTUYECKON KyJIbTYpPO KaK CPEICTBOM ITI03HAHUS MUPA;
TOTOBHOCTBIO OCYHIECTBJIATH IIPOEKTHYIO M UCCIIENOBATENIBCKYIO JEATEIBHOCTh HHIUBUYAIbHO
U B TpyIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MertarnpeMeTHbIE pe3yabTaThl OCBOCHUS POTrPaMMBI yUeOHOTO mpeamMeTa «MareMaTHKay
XapakTepU3yIOTCS  OBJAJCHHEM  YHUBEPCAIBHBIMU  HO3HABAMENbHbIMU  OeliCMEUaMi,
VHUBEPCAILHIMU — KOMMYHUKAMMUBHBIMU — OeliCEUAMU,  YHUBEPCATbHLIMU — pPecyIsimUSHbIMU
Oelicmeusimu.

1) Vuusepcanvuvie noznasamenshsie oelicmaus, obecneyusarom opmuposanue 6a308vix
KOCHUMUBHBIX NPOYECCO8 00yyaowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpd;
npuUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayutl, ymeHutl pabomams ¢ ungopmayueti).

Ba3zoBble Jioruyeckue eiicTBUSA:

® BBIBIATH M XapaKTePU30BaTh CYIIECTBEHHBIC NMPU3HAKK MaTEMaTHYEeCKHX OOBEKTOB,
MOHSTHUM, OTHOIIEHUN MEXAY MOHATUAMU; (OPMYIHUPOBATH ONpEACNCHUS MOHATHUMH;
YCTaHABJIMBATh CYIIECTBEHHBIN NMPU3HAK KJIacCU(PUKAIMU, OCHOBAHUS JIJIsl 000011eHus
Y CpaBHEHUS, KpUTEPUU MPOBOIMMOT0 aHATIN3a;

® BOCIpPHHHUMATh, (HOPMYJIUPOBATh U MPEOOPA30BHIBATh CYXKICHUS: YTBEPAUTEIbHbBIE U
OTpHIIATENbHbIE, €IMHUYHBIE, YACTHBIE U 00IIME; YCIOBHbIE;

® BBIBIATH MaTEMAaTHUUECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IIPOTUBOPEYUS B (paKTax,
JTAHHBIX, HAOMIOACHUSIX W YTBEPXKACHUSX; MpEAjaratb KPUTEPUH [JS BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEYUIL;

e JenaTh BBIBOJBI C MCIIOJIb30BAaHHEM 3aKOHOB JIOTMKH, JAE€JYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIIOUEeHUH TI0 aHAJIOTHH;

® [IPOBOJUTH CAMOCTOSITEIILHO JJOKA3aTelbCTBA MATEMAaTUUECKUX YTBEPKACHUH (TIpsiMble
U OT TPOTUBHOTO), BBICTpAHBATh aAPryMEHTAIMIO, TPUBOAUTH TIPUMEPHl U
KOHTPIIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CY)K/ICHUS U BBIBOJIBI;

e BBIOMpaTh cnocob pemieHHuss y4eOHOM 3amaun (CpaBHHUBATh HECKOJIbKO BapHUaHTOB
pelieHus, BbIOMpaTh Hanbosee MOAXOASAIMUN ¢ YIETOM CaMOCTOSITENIbHO BBIJIEICHHBIX
KpUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA:

® [UCMOJb30BATh  BONPOCHl  KAaK  HCCIENOBAaTENbCKUH  MHCTPYMEHT  IO3HAHUS;
(dbopMynHupoBaTh BONPOCH], (PUKCHUPYIOIINE MIPOTHBOPEUYHE, MPodiieMy, yCTaHABINBAThH
HUCKOMOE U JlaHHOe, (OpPMHUPOBATH THUIIOTE3y, APrYMEHTHUPOBATH CBOIO IO3ULHIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITEIbHO CIUIAHUPOBAHHBIM JKCHEPUMEHT, HCCIIEI0OBaHUE II0
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaThuyeckoro oObBeKTa, SBIEHHS, Ipolecca,
BBISIBIICHHUIO 3aBUCUMOCTEH MEXAY 00bEKTaMU, IBICHUSIMHU, IPOLIECCAMU;

® CaMOCTOATENHbHO (opMyaupoBaTh OOOOIIEHUS W  BBIBOJABI 1O  pe3yjbTaTaM
NPOBEAIEHHOTO HAOJIOCHNS, UCCIICAOBAaHUS, OLEHUBATh JTIOCTOBEPHOCTh MOJTYYEHHBIX
PE3yNbTaTOB, BBIBOJIOB M 0000IICHHMIA;



MMPOTrHO3UPOBATH BO3BMOKHOC pa3BUTHUC MMPOLCCCA, 4 TAKIKC BbIABUTAaTh IMPCATIOJIOKCHUA
O €TI0 Pa3BUTHH B HOBBIX YCJIOBUAX.

Pabora ¢ unopmanmeii:

BBISBIIATH A€UIUTHI UH(DOPMALUK, JaHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha BOIIPOC U
JUISl peLLICHUs 3a1a4H;

BbIOMpaTh MH(OPMAIMIO W3 HCTOYHUKOB pa3iIM4YHBIX THUIIOB, aHAJIU3UPOBATh,
CHCTEMAaTH3MPOBATh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3TUYHBIX BUAOB U (HOpM
IIPE/ICTABIICHMUS,;

CTPYKTYpUPOBaTh HMH(OpMAIMIO, TMPEACTaBIATH €€ B pasiM4HbIX (opmax,
WITIOCTPUPOBATh IpadUuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMK IO CaMOCTOATENBHO C(HOPMYINPOBAHHBIM
KPUTEPHUSM.

2) VHusepcanvHvle KOMMyHUKamueHwle Oelicmsus, obecnedusaom c@opmuposaHHocmy
COYUANBHBIX HABLIKO8 00YYAIOUWUXCSL.
Oomenue:

BOCIIPUHUMATb U (bOpMy.HI/IpOBaTI) CYXKACHHA B COOTBCTCTBHUU C YCIIOBUAMH U LECIAMU
OOLIeHMs; SCHO, TOYHO, I'PaMOTHO BBIPAXKaTh CBOI0 TOYKY 3pEHHUS B YCTHBIX U
NMCEMEHHBIX TEKCTaX, JaBaTh MMOSICHEHHUS 10 XOJy PEIICHHs 3a/1a4i, KOMMEHTUPOBATh
HOJTYYCHHBIH Pe3yJIbTaT;

B X0/1¢ 00CYXJICHHUS 33a7aBaTh BOIIPOCHI 110 CYILECTBY O0CYKAaeMOM TEMBI, TPOOIEMBI,
pemaeMoﬁ 3ala4i, BbICKA3bIBATh NACHU, HALICJICHHBIC Ha ITOUCK PCIICHUA,; COITOCTABIATH
CBOM CY)KJIEHUS C CYXJACHUSIMH JIPYTHX YYaCTHUKOB JMajora, OOHapy>KUBaTh pa3inyuue
U CXOJICTBO MO3UIMI; B KOPPEKTHOH (opme (opMymupoBaTh pa3HOIIacus, CBOU
BO3PaXEHHUS;

MNPEACTABIATE PE3YIbTAThI PCIICHUA 3aJa4r, SOKCIICPUMECHTA, UCCICIOBAHNA, ITPOCKTA,
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHUS € Y4ETOM 3a7ay Ipe3eHTAUH U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHunuecTBo:

MOHMMATb M UCIIOJIb30BaTh IPEUMYIIECTBAa KOMAaHAHON U MHAUBUIyaJIbHOU padOThI IPU
pelieHny y4yeOHbIX 3a/lay; PUHUMATh 11€Jb COBMECTHOM NEeSATENIbHOCTH, IUIAHUPOBATh
OpraHu3allMl0 COBMECTHOM paboOThl, pacmpenensrTb BHIbI paboT, JOroBapUBaThHCS,
00CyX/1aTh MPOLIECC U Pe3yNbTaT paboThl; 0000IIATh MHEHHUS HECKOJIBKUX JIFOACH;
y4acTBOBAaTh B IPYMIOBBIX (hopMax paboThl (00CyKaeHUs, 0OMEH MHEHUH, «MO3TOBbIE
IITYPMBI» U UHBIE); BBIMOJIHATH CBOIO YaCTh pabOTHl M KOOPAMHUPOBATH CBOM JIEHCTBUS
C JPYTMMH 4I€HAMU KOMaH/]Ibl; OLIEHUBATh Ka4eCTBO CBOETO BKJIaJa B OOIIUN MPOTYKT
10 KpUTEpUsIM, CHOPMYITHPOBAHHBIM YYACTHUKAMU B3aUMOJCHCTBHUS.

3) Vnusepcanvhuie pezynamuenuie delicmaus, obecneuusaiom @opmupo8aHue CMulCl08bIX
YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranusauus:

COCTaBJIATH TIJIaH, AITOPUTM PELICHUS 33]]auH, BEIOUPATh CIIOCO0 PEeIIeHUs ¢ yU4ETOM
HUMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBAThH U
KOPPEKTUPOBATh BAPUAHTHI PELICHUI ¢ yuéTOM HOBOM HHOpMAIIUH.

CaMOKOHTPOJIb:

BJIQJICTh HABBIKAMHM TI03HABATEIHHON PEQIIEKCHHW KaK OCO3HAHUS COBEPIIACMBIX
JNEUCTBUM ¥ MBICTUTENBHBIX IPOILECCOB, WX PE3yJbTAaTOB; BIJIAJETh CIIOCOOaMH



CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca M pe3yibTaTa peuieHUs MaTeMaTHYecKOi
3a]a4uu;

® MpeABUAETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MpPH PELICHUH 33Ja4d, BHOCHUTH
KOPPEKTUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWIEHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

® OICHUBAaTh COOTBETCTBHE pe3yJibTaTa IEIH H YCIOBUSAM, OOBSCHATH HPHUYUHBI
JOCTHIKEHUSI WJIM HEIOCTHXKEHHUS Pe3yJbTaTOB JAESITEIbHOCTH, HAXOIUTh OILIHOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

OnepupoBaTh NOHATUAMH: TOUKA, NPsAMasi, INIOCKOCTb.

[TpyMeHsSTh aKCHOMBI CTEPEOMETPUH U CJEICTBUS U3 HUX MPHU PEIICHUU F€OMETPHUECKUX
3ajad.

OnepupoBaTb NOHATHUSAMU: NAPAVIETBHOCTh M HEPHEHAUKYISPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KnaccuduimpoBaTs B3auMHOE pacloI0KEHUE MPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh TOHATUAMHU: JIBYTPAaHHBIA Yroj, TpaHU JABYIPAHHOTO Yyria, pedpo
JBYTPAHHOIO yTJia; JUHEHHBINA yroJl ABYrPaHHOTO YIJia; TpaycHas Mepa JIByTpaHHOIO yrJa.

OrnepupoBaTh TOHSATHUSMU: MHOTOTPAHHUK, BBIMYKJBIA W HEBBITYKJIBI MHOTOTPaHHUK,
AJIEMEHTHl MHOTOTPaHHUKA, TPaBUIIbHBII MHOTOTPAaHHUK.

Pacno3naBaTh OCHOBHBIE BBl MHOTOTPAHHHKOB (MHUpaMHAA; MPU3MA, MPSIMOYTOJbHBIN
napajuiejenumnes, Kyo).

KnaccudumupoBarh MHOTOTpaHHUKH, BbIOMpasi OCHOBaHMS JUIsl  KJIacCH(UKAIIMHI
(BBIMTYKJIBIE M HEBBIMYKIbIE MHOTOTPAHHHWKHU; TPABUJIbHBIE MHOTOTPAHHUKH, TPSIMbIE H
HAKJIOHHBIE IPU3MBI, TapalIeeUIIEeIbl).

OnepupoBaTh MOHATUSAMH: CEKYIas TNIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB.

OOBSICHATH NPUHIIMIIBI TOCTPOEHUS CEUEHUH, UCTIONb3Ys METO/I CIIEIOB.

CtpouTh ceueHUs] MHOTOIPAaHHUKOB METOJOM CJIEJO0B, BBIOIHATH (BBIHOCHBIE) IJIOCKUE
YEepPTEkKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemmath 3a1aun Ha HaXOX/I€HUE T€OMETPUUYECKUX BEJIMYMH 110 00pa3iiaM Uil alrOpuTMam,
MPUMEHSISI U3BECTHBIE AHAJTMTUYECKHE METObl NMPHU PEIICHUU CTaHAAPTHBIX MaTEeMaTHYECKUX
3a]a4 Ha BBIUMCIICHHE PACCTOSTHUN MEXIYy ABYMS TOUKAaMH, OT TOUYKHU J0 MPSAMOH, OT TOUYKHU JI0
IUIOCKOCTH, MEXAY CKPEINBAIOIUMUCS IPSIMBIMHU.

Pemath 3a1aun Ha HAXOXKACHUE TEOMETPUUECKUX BEIMYUH 1O 00pa3IiaM Wi allrOpUTMaM,
MIPUMEHSISI U3BECTHBIE AHATUTUYECKHE METObl NMPHU PEIICHUU CTaHAAPTHBIX MaTEeMaTHYECKUX
3aJa4 Ha BBIYMCIIEHHWE YIJIOB MEXIY CKPEUIMBAIOLUIUMUCS NPSIMBIMH, MEXIY NpIMON U
IUIOCKOCTBIO, MEKY IJIOCKOCTSIMU, IBYTPaHHBIX YIJIOB.

Boeruncnsate 00bEMBI U TIJIOMIAAN TOBEPXHOCTEH MHOTOTPAHHUKOB (MIPU3Ma, MUpaMUIa) C
pUMEHEHHEM (OpPMYJT; BBIYUCIATH COOTHOUICHHS MEXK 1Y IJIOMIAAsIMU TOBEPXHOCTEN, 00bEMaMu
MO1I00HBIX MHOTOTPAaHHUKOB.

OnepupoBaTb NOHATUSIMU: CHUMMETPUS B IIPOCTPAHCTBE; ILEHTP, OCb U IIOCKOCTh
CUMMETPUHU; LEHTP, OCh U TNIOCKOCTh CUMMETPHUH (PUTYPBI.



W3Bnekath, MpeoOpa3oBbIBaTh U UHTEPIPETHPOBATH WH(GOPMAIHIO O MPOCTPAHCTBEHHBIX
reOMEeTPHYECKUX (PUTYpaAX, MPEJACTABICHHYIO HAa YePTekKaX U PUCYHKAX.

[TpumensiTh reoMerpuueckue (aKThl s PEHICHUS CTEPEOMETPUYECKHX — 3ajad,
NPEIOIArafoIluX HECKOJBKO IIaroB pEIIeHUs, €CIM YCJIOBUS NPUMEHEHHS 3a/IaHbl B SIBHOM
dbopwme.

[TpuMeHsSTh TPOCTEHINNE MPOTPAMMHEIE CPEJICTBA H JIIEKTPOHHO-KOMMYHUKAIIHOHHBIC
CUCTEMBI IIPU PEIICHUU CTEPEOMETPUICCKHX 3a]ad.

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

[IpuMeHsTh TIONyYeHHBbIC 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATh PEAbHBIC CUTYAIlUU U
NPUMEHSTh M3YYEHHBIC TIOHATHS B  MPOLECCe TMOWCKAa PEIICHUS  MaTeMaTHYeCKU
c(OpMYITHMPOBAHHOW TPOOIEMbI, MOACIHUPOBATh PEATbHBIC CHTYallMd Ha S3bIKE T'C€OMETPHH,
UCCIIEIOBATh MOCTPOCHHBIC MOJICNIM C HMCIIOJIb30BAHUEM T€OMETPUYECKHUX TOHSATHH U TEOPEM,
anmapara aJreOpsl; peniaTh NPaKTHICCKUE 3a/1a9H, CBI3aHHBIC C HAXOXKJICHUEM I'€OMETPHUCCKUX
BCJIMYMH.

11 KUIIACC

OnepupoBaTh NOHITUSIMU: LIMINHAPUYECKAs IOBEPXHOCTb, 00pa3yolne HIUIUHAPUIECKON
HOBEPXHOCTH; LMWIMHJIP; KOHUYECKas IOBEPXHOCTb, 00pa3yrole KOHUYECKOH MOBEPXHOCTH,
KOHYC; cpeprueckasi IOBEpXHOCTb.

Pacnio3naBate Tena BpaiieHus (IIWJIKHIP, KOHYC, cdhepa u map).

OOBSICHATDH CIIOCOOBI MTOJTyYEHUS TEJl BpallleHuUs.

KnaccugunupoBars B3auMHOE pacnookeHne ceprl U MIOCKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTA, BBICOTA CETMEHTA;
IapOBOM CJIOM, OCHOBaHME MAPOBOTO CJIOS, BBICOTA IIAPOBOTO CJIOS; APOBOM CEKTOP.

Boruncnsate 00bEMBI U IUIONIAIM MOBEPXHOCTEH TeNl BpallleHUs, T€OMETPUUECKUX Tell C
npUMEHEeHHEM (OpMYIL.

OnepupoBaTh MOHATUSMHU: MHOTOIPaHHMK, BIIMCAHHBIM B cepy M OMHMCAHHBIA OKOJIO
cdepsl; chepa, BIMCaHHAs B MHOTOTPAHHUK WUJIU TEJIO BPAIlICHUS.

BbrancisTe COOTHOIIEHHS MEXAY TUIOMIAIIMU TOBEpXHOCTEN M 00bEMaMU MOTOOHBIX TEl.

N300paxkaTh n3ydaemble (GUIYpbl OT PYKM M C NPUMEHEHHUEM IPOCTBIX YEePTEKHBIX
UHCTPYMEHTOB.

BbINOTHATE (BBIHOCHBIE) MIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (PUTYp: BU]L
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHHUSI T€J BpaIlCHHUS.

W3BnekaTb, HHTEPIPETUPOBATh U MPEOOPa30BBIBATE MH(GOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTprYecKux (purypax, npeacTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINOTHATE 1eHCTBUS CII0KEHUSI BEKTOPOB, BEIUUTAHUSI BEKTOPOB M YMHOXKEHUSI BEKTOpa
Ha YUCII0, OOBSICHATH, KAKUMH CBOMCTBaMHU OHH 00J1a/1a10T.

[IpuMeHsATH paBUIIO MapasUieenunesa.

OnepupoBaTh MOHATUAMHU: JEKapTOBBI KOOPAUHATHI B NPOCTPAHCTBE, BEKTOP, MOJIYJb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, Yroj MeEXJy BEKTOpaMH, CKaJIpHOE
IIPOU3BEICHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

HaxoauTe cymMmMy BEKTOpOB M IIPOM3BEIEHUE BEKTOPA HA YUCIIO, YTOJI MEXIY BEKTOpPaMH,
CKaJIIpHOE MPOU3BEICHUE, PACKIIAIbIBATh BEKTOP 10 IBYM HEKOJIJIMHEAPHBIM BEKTOPAM.



3amaBarh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOW CHCTEME KOOPAMHAT.

[IpumensTh reoMeTpuueckue (aKThl Il PEHICHUS CTEPEOMETPUYCCKUX — 3ajad,
MPEIIOJIATAOIINX HECKOJIBKO IIIaroB PEHICHUS, €CIU YCIIOBUsS MPUMEHEHHS 3aJlaHbl B SIBHOU
dbopwme.

Pemrate mpocreiiie reoMeTprHUECKUe 33]a4i Ha PUMEHEHUE BEKTOPHO-KOOPAMHATHOTO
MeTo/a.

Pemarp 3amaunm Ha J0Ka3aTENbCTBO MATEMATHYECKHX OTHOIICHWA W HaXOXJICHUE
TCOMETPUYCCKUX BEJIIMYHMH 1O 00pa3laM WM aJrOPUTMaM, IPUMEHsSI U3BECTHBIE METOMBI TIPU
PELICHUH CTaHJAPTHBIX MATEMAaTHIECKUX 3a]1a4.

[TpuMeHsSTh TPOCTEHININE MPOTPAMMHBEIE CPEJICTBA H JIIEKTPOHHO-KOMMYHUKAIIHOHHBIC
CUCTEMBI IIPU PEIICHUU CTEPEOMETPUICCKHX 3aJad.

[lpuBOUTH TpPUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOAEC U IKU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB F'E€OMETPUHU B HCKYCCTBE.

[TpuMeHsTh TIONyYeHHBbIC 3HAHHWS Ha MPAKTUKE: aHAIU3UPOBATh PEAJbHBIC CHTYAIlMH U
NPUMCHSTh M3YYCHHBIC TIOHATHS B  MPOLECCE IIOWCKAa PEIICHUS MaTeMaTHYeCKU
c(OpMYITMPOBAHHOW TPOOIEMbI, MOACITUPOBATh PEATbHBIC CHTYallUd HA S3bIKE T'€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICNIM C HMCIIOJIb30BAHUEM I'€OMETPUYCCKHUX TOHSATHH U TEOPEM,
anmapara aJreOpsl; peniaTh NPakTHICCKUE 3a/1a9H, CBI3aHHBIC ¢ HAXOXKJICHUEM I'COMETPHUCCKUX
BEJIMYMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KounyecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
KonTpoabubie IIpakTuueckue
n/n MPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
b K
1 BBenenue B crepeoMeTpuro 10 nommorexa [10
https://m.edsoo.ru/1¢209e37
) [IpsiMble ¥ MIIOCKOCTU B IPOCTPAHCTBE. 12 | bubmmoreka [JOK
[TapanneabHOCTh NPSIMBIX U TJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHuKyYISIPHOCTD MPSAMBIX U 12 bubnuoreka [IOK
IJIOCKOCTEM https://m.edsoo.ru/1c209e37
bubnuoreka [{OK
4 1 1
VYrubl MeXAy IPSAMBIMU U IUIOCKOCTSMH 0 https://m.edsoo.ru/1¢209¢37
5 MHororpanHuku 11 1 bubmorexa HOK
https://m.edsoo.ru/1c209e37
N bubmuorexa [IOK
6 06 9 1
DEMET MHOTOTPARIHIOB https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceyeHusl, paCCTOSAHUS U YIJIbI 4 1 brbmmorexa [IOK
P ' P r https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0




11 KJIACC

KoaudecTBO 9acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeM nudpoBbIe
Ne i/m P Konrposbubie IIpakTHyeckue (uubp )
NMPOrpamMMbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bubmuorexa [JOK
1 T 12
¢J1a Bpattetus https://m.edsoo.ru/1¢c209e37
2 OO0BEMBI TET 5 1 bubmorexa LHOK
https://m.edsoo.ru/1¢209e37
bubmuorexa [JOK
3 B 10 1
€KTOPbI U KOOPJUHATHI B POCTPAHCTBE hitps://m.edsoo.ru/1c209¢37
4 [ToBTOpEHME, 0000IICHUE, 7 1 bu6mmoreka [IOK
cUCTeMaTU3alus 3HaHUH https://m.edsoo.ru/1¢209e37
OBHIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

CeueHusi MHOTOIPaHHUKOB

KosnuuyectBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Kourpoabnsie IIpakruueckue
n/n Bcero u3ydyeHusi  odpa3oBaTesIbHbIE
padoThI padoThI
pecypcsbl
OCHOBHBIE MIOHATHUS CTEPEOMETPUU:
TOYKa, MpsiMasi, IIOCKOCTb,
npocTtpanctso. [IpaBuna
bu6mmoreka [IOK
1 M300paKeHUs Ha PUCYHKAX: 1
. https://m.edsoo.ru/aecc77cd
M300paXeHUs IIIOCKOCTEH,
NapajulebHbIX IPSIMbIX (OTPE3KOB),
CepeHbI OTpE3Ka
[TonsTus: mepecekaronuecs
2 IIJIOCKOCTH, NEPECEKAIOLIUECS 1 bubmmorera LHOK
- 11ep https://m.edsoo.ru/2d8a9¢99
IpsiMasi ¥ IJI0CKOCTh
[TonsaTHA: nepecekarommecs
3 IIJIOCKOCTH, TEPECEKAIOLIUECS 1 bubnmorexa LIOK
> 1IEP https://m_edsoo.ru/db685e73
IpsiMasi ¥ III0OCKOCTh
3HaKOMCTBO C MHOT'OI'paHHUKaMH,

4 n300pakeHre MHOTOIPaHHUKOB Ha | bubnnoreka [JOK
pUCYHKaX, Ha IPOEKIMOHHBIX https://m.edsoo.ru/a63959%d
gepTexax
HauanpHabie cBenenns o kyoe u

R bubnmoreka [JOK

5 nupamuie, X pa3BEPTKU U MOJIEIH. 1

https://m.edsoo.ru/b30dff38




HauanpHbie cBeneHus o kyoe u

bu6mmoreka [IOK

6 HHPAMITE, HX pASBEPTICH T MO https://m.edsoo.ru/3d8ffd32
CeueHust MHOTOTPAaHHUKOB
[TonsiTre 06 akCHOMaTUYECKOM

7 MOCTPOEHUH CTEPEOMETPUH: bubnnoreka [HOK
aKCUOMBI CTEPEOMETPUHU U https://m.edsoo.ru/OccScdfe
CJHEACTBUS U3 HUX
[TonsTre 06 akCHOMaTUYECKOM

g IIOCTPOEHUH CTEPEOMETPUM: bubnuorexa [JOK
aKCUOMBI CTEPEOMETPUU U https://m.edsoo.ru/239¢8cb4
CJIEJICTBHS U3 HUX
[TonsiTue 06 akcMOMaTHYECKOM

9 IIOCTPOEHUH CTEPEOMETPUM: bubnuorexa [JOK
aKCUOMBI CTEPEOMETPUU U https://m.edso0.ru/65c6b106
CJIEJICTBHS U3 HUX
[TonsiTue 06 akcMOMaTUIECKOM
MMOCTPOEHUH CTEPEOMETPHH: bubnuorexa [JOK

10
aKCHUOMBI CTEPEOMETPUHA U https://m.edsoo.ru/258fc245
CJIIEACTBHUS U3 HUX
B3anMHOe pacnonokeHue npsmsIx B

1 IIPOCTPAHCTBE: MepeCeKaroIuecs, bubnnoreka [JOK
MapajuleIbHbIE ¥ CKPEIIUBAIOIINEC https://m.edsoo.ru/1a2520f6
psIMbIE
[TapamiensHOCTh IPSIMBIX U
IIJIOCKOCTEN B IPOCTPAHCTBE:!

12 NapajuiebHbIe IIPSMbIE B bubmmorexa [TOK

IIPOCTPAHCTBE; 1apaJUIEIBHOCTD
TPEX MPSMBIX

https://m.edsoo.ru/93ad36b3




[MapannenbHOCTh NPSMBIX
IUIOCKOCTEH B IIPOCTPAHCTBE:

bu6mmoreka [IOK

13
[TapamienbHOCT IPSIMOU U https://m.edsoo.ru/ee1d19b9
IJIOCKOCTH
14 VYriab1 ¢ cOHanpaBIEHHBIMU bubnnoreka [HOK
CTOpPOHaMU https://m.edsoo.ru/9f4071b9
1 VYron Mexay npsiMbIMU B bubnmoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron Mexay npsMbIMHU B bubnnoreka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapannenbHOCTh MIOCKOCTEH: bubnnoreka [JOK
napaJuielibHbIE TNIOCKOCTH https://m.edsoo.ru/2e18f255
13 CBoiicTBa mapayieIbHbIX bubnuorexa [JOK
IJIOCKOCTEMN https://m.edsoo.ru/e504d656
[Ipocreiimume npocTpaHCTBEHHBIE
19 (burypsl Ha MJIOCKOCTHU: TETPad Bubmmorexa LOK
P + TETPASD, https://m.edsoo.ru/4a28dc02
KyO, mapaJuiesnenumnes
bu6mmoreka [JOK
20 IT i
OCTPOCHHE CEaCHiH https://m.edsoo.ru/1d434d0f
bu6mmoreka [IOK
21 [TocTpoeHune ceuenui
TpoeHHe cenetmH https://m.edsoo.ru/ec26fe5d
KonTponbhas pabota no teme
2 "[IpsiMbl€ U TUIOCKOCTH B bubnnoreka [JOK
npoctpaHctie. [lapamienbHOCTh https://m.edsoo.ru/9a0a9e56
MPSIMBIX U IJIOCKOCTEN"
[TeprieHAMKYASIPHOCTH NPAMOU 1
PHEHATIEYIAP P bubmuorexa [JOK
23 IIJIOCKOCTH: TIEPIIEHIUKYJIIPHbIE

MpsiMbI€ B IPOCTPAHCTBE

https://m.edsoo.ru/b19f6as5d




[Ipsimble napasuienbHbIe U

bu6mmoreka [IOK

24 MEPIEHIUKYIISIPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11¢95

)5 [IpsimMble mapasnienbHbIC U bubnmoreka [JOK
MEPIIEHAUKYIISIPHBIE K TIJIOCKOCTH https://m.edsoo.ru/ba545966

26 [Ipu3Hak nepneHauKyJIApHOCTH bubnuoreka [IOK
IIPSIMOM U TNIOCKOCTH https://m.edsoo.ru/f85bfc46

7 [Ipu3Hak nepneHIuKyJISpHOCTH bubnnoreka [HOK
IPSIMOM U INIOCKOCTH https://m.edsoo.ru/79165d15

)3 Teopema o npsmoit bubnuorexa [JOK
MEePHEHIUKYISIPHON MIJIOCKOCTH https://m.eds00.ru/635c¢5087

29 Teopema o npsimoii bubnnoreka [JOK
MEPIECHANKYISIPHOMN MIJIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsimoit bubnnoreka [JOK
MEePHEHIUKYISIPHON IIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnenauKynsip U HAKIOHHBIE:

31 paccTostHue OT TOYKHU J0 IIIOCKOCTH, bubnnoreka [JOK
paccTostHue OT MPSMOU 10 https://m.edsoo.ru/33c477d3
IIJIOCKOCTH
[IepneHuKymnsp ¥ HAKJIOHHBIE:

By paccTostHue OT TOYKHU 10 IIIOCKOCTH, bubnnoreka [JOK
paccTosHUE OT IMPSAMOM 110 https://m.edsoo.ru/66fefadd
IIJIOCKOCTH
[lepneHauKynsp ¥ HAKIOHHBIE:

3 paccTosHUE OT TOYKH J0 MIIOCKOCTH, bubnuorexa [JOK
paccTosHUE OT MPSAMOM 110 https://m.edsoo.ru/aSb7b8e3
IIJIOCKOCTH

34 [lepnieHIUKYNsIp U HAKIIOHHBIE: bubnuorexa [IOK

PacCTOAHUEC OT TOYKH 0 IIJIOCKOCTH,

https://m.edsoo.ru/dbee22bc




paccTosiHue OT IpsIMOH 10

MIJIOCKOCTH
35 VYTIubl B IPOCTPAHCTBE: YIOJ MEXIY bubnmoreka [JOK
NPAMOU U TJIOCKOCTHIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroJl, JMHEHHBIA yroi bubnuoreka [IOK
JIBYT'PaHHOIO yria https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yTOJ, JUHEHHBIA YTOJ bubnnoreka [HOK
JIBYT'PaHHOIO yIia https://m.edsoo.ru/c7c777ed
[lepneHquKyISPHOCTD MIIOCKOCTEM:
38 MPU3HAK NEPIEHAUKYIIPHOCTH bubmmoreia LIOK
p p fl yip https://m.edsoo.ru/ec3e2da3
JIBYX IJIOCKOCTEMN
[lepneHuKyISIPHOCTB MIJIOCKOCTEM:
39 MIPU3HAK NMEPICHANKYISIPHOCTH bubnmorexa LOK
P p fI P https://m.edsoo.ru/ed9e2a8e
JIBYX IJIOCKOCTEMN
[lepneHuKyISIPHOCTD MIJIOCKOCTEM:
40 1| Egﬁas neynefl HUKYJISIPHOCTH bubmorexa LIOK
P p il yp https://m.edsoo.ru/ba75dc57
JIBYX TJIOCKOCTEH
41 Teopema o TpEX neprneHAnKyIIpax bubmorexa LIOK
P B P JHKYIAP https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX neprneHANKyIIpax bubnmorexa LIOK
PEMa O TPEX TIEPHCHAMIY AP https://m.edsoo.ru/52188a7d
43 Teopema o Tpéx nepneHAUKYISIPax bubnuorexa LIOK
PEMa O TPEX TIEPHCHAMIY AP https://m.edsoo.ru/9f246736
KonTponbnas pabora no temam
44 "[leprieHIUKYIAPHOCTD MPAMBIX U bubanoreka [JOK

mockocTeil" u "YTibel Mexay
MPSIMBIMU U TUIOCKOCTAMH"

https://m.edsoo.ru/5b971ef3




Iloustue MHOI'OI'paHHHKa,
OCHOBHBIC 3JICMCHTbBI

45 MHOTOI'PAHHUKA, BBIIYKJIbIE U bubmmorexa [TOK
P ’ e https://m.edsoo.ru/2d24e873
HEBBIMYKJIbIE MHOTOIPaHHUKU;
pa3BEPTKAa MHOTOI'PAHHUKA
[Ipu3ma: n-yronbpHast npu3mMa; rpaHu
Y OCHOBAHUS IIPU3MBIL; IIpsiMasi U bubnuoreka [IOK
46
HaAKJIOHHAsI IPU3MBI; OOKOBAas U https://m.edsoo.ru/b4ad63ad
I10JIHAsl TOBEPXHOCTh IPU3MBbI
47 [Tapannenenunen, NpsMOYTOJIbHBII bubnnoreka [JOK
napajuiesienuIie]l U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuna: n-yrosibHas nupammuiaa,
IPaHU U OCHOBAHUE TUPaMUIbL;
bu6mmoreka [IOK
48 OOKOBAas M TIOJIHAS IOBEPXHOCTH
https://m.edsoo.ru/fblcd0a5
MUpaMU/Ibl; IPABUIbHAS U
yceuéHHas nupaMuia
[IpaBmiibHBIE MHOTOIPaHHUKHU:
MIOHATHE NTPaBUIIBHOTO
49 MHOT'OIPaHHUKA; IPaBUJIbHAS bubnnorexka [JOK
Npu3Ma U MpaBUIbHAsA IUpaMHUIa; https://m.edsoo.ru/074c8865
MpaBUJIbHAs TPEYToJIbHAS TUPaMHUAA
Y TIPaBUJIBHBIN TETPasp; Kyo
IIpencraBienne o NpaBUIbHBIX
50 MHOT'OTPaHHUKAX: OKTad3/ bubmmorexa [OK
P ) P, https://m.edsoo.ru/a0fdd5bf
JOJEKA’AP U UKOCADIP.
CummeTpus B IpOCTPAHCTBE:
51 CUMMETpPHS OTHOCUTEIIBHO TOUYKH, bubnnoreka [JOK

HpHMOﬁ, IJIOCKOCTH. DJIEMCHTEI
CUMMCTpPUH B ITUpaMUiax,

https://m.edsoo.ru/b9e777d9




napajiCCnuicaax, rmpaBUiIbHbIX

MHOT'OTPaHHUKAX
Brruuciienue 371€eMeHTOB
52 MHOTOI'PDAaHHHUKOB: pEOpa Bubmiorexa LIOK
p - Peopa, https://m.edsoo.ru/6cdbecef
JTMAroHaJd, YIJIbl
[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOYW ITOBEPXHOCTHU IIPSAMOM
53 OPU3MEL, IUIONIAb OCHOBAHUI Enbmmorexa IOK
P ’ tman . ’ https://m.edsoo.ru/37d84157
TeopemMa 0 OOKOBOM MOBEPXHOCTH
MPSAMOU MPU3MBbI
[Tnomanp 60KOBOM NOBEPXHOCTH U
ITIOBEPXHOCTHU ITPABUIILHOMN
54 OAPAMUIBI, TEOPEMA O IUIOLIAAN Brommozexa [IOK
DAMURL, 180D man https://m.edso0.ru/5603¢30b
OOKOBOI MOBEPXHOCTH YCEUEHHOM
MTHPaAMU/IBI
55 KonTponbhas pabota no teme bubnnoreka [JOK
"MHororpaHHuKku" https://m.edsoo.ru/a95f5c04
N bubnuotexa [JOK
56 I1 0 00
OIPITHE OB 0DBEME https://m.edsoo.ru/7ad0020b
N bubnuoreka [JOK
57 006
DM THPAMITIB! https://m.edsoo.ru/235171b3
" bubnuorexa [JOK
38 OOBEM mpamiE! https://m.edsoo.ru/f47dfefd
" bubnuorexa [JOK
> OonEM THpaMmpt https://m.edsoo.ru/79¢10312
bubmuorexa [JOK
60 O0né
PEM THPaMHIH https://m.edsoo.ru/2faadc3f
61 O06BEM IPU3MBI Eubmorexa IIOK

https://m.edsoo.ru/79853608




bu6mmoreka [IOK

62 O0bem npr3vbl ! https://m.edsoo.ru/1e053890
N bubnmoreka [JOK
63 OGbEm npusmbt ! https://m.edsoo.ru/482d3f51
64 KonrponsHas pabora o Teme | bubnunorexa [IOK
"O6BEMBI MHOTOT'PaHHUKOB" https://m.edsoo.ru/28a6573¢
[ToBTOpeHmEe, 0600IIEHNE
65 CHCTEMAaTHU3allKs 3HAHHIA. | bubmuoreka [JOK
[Toctpoenue ceueHuii B https://m.edsoo.ru/098bedad
MHOTOTPaHHHKE
[ToBTOpEeHHE, 0000IIEHNE
cUCTeMaTHh3als 3HAHHH.
Beruncnenue paccTosHAN: MEXY
66 JBYMSI TOUKaMH, OT TOYKH JI0 1 bubnnorexa LIOK
. https://m.edsoo.ru/f7792ba9
MPSIMOM, OT TOYKH JI0 TUIOCKOCTH,
MEXy CKPEIIUBAIOITUMUCS
MPSIMBIMA
bu6mmorexa [IOK
67 Wrorosas koHTpoJsibHas paboTa 1 hitps://m.cdsoo.ru/b9146bc0
[ToBTOpEeHue, 0600611IEHNE
CHCTEMAaTH3aINsI 3HAHUH.
Beruucnenue yrioB: Mex/1
68 CerIHI/IBaIOH_[ZIrMI/IC}I Hp}IMIZ;MI/I, 1 bubmorexa LHOK
. https://m.edso0o.ru/56765e8b
MEX1y IPSIMOH U IIOCKOCTHIO,
JBYTPAHHBIX YTJIOB, YTTIOB MEXKIY
IJIOCKOCTSIMU
OBLIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




11 KJIACC

KosnuuyectBo 4yacos DJIeKTPOHHbIE
0
JJ;H Tema ypoxka Beero KonrTpoabubie IIpakTuueckue f/II:;:eHI/IH :)Ig;l)al;(;izlfenbnme
padoThI padoThI pecypenI
Cdepa u map: ueHTp, pajanyc,
1 JUaMeTp; IUIOAAb IIOBEPXHOCTH 1 bubmmorexa [IOK
https://m.edsoo.ru/0341bc2b

chepnl

BsanmMHuoe pacronoxxeHue cepsl

’ Y TUIOCKOCTH; KacaTebHas | bubmuorexa [JOK
IUTOCKOCTH K cdepe; TIIoaab https://m.edsoo.ru/bed12a43
cepsr

3 N3o0pakenue cdepsl, mapa Ha | bubnnoreka [JOK
mwiockoctd. CedeHus mapa https://m.edsoo.ru/bc15f7{2
HunuHapuyeckass HOBEPXHOCTb,

4 o0pa3yromiue UIHHIPIYECKON | bubnuotexa [JOK
MOBEPXHOCTH, OCh https://m.edsoo.ru/6054b8c1
UUJIUHAPUYECKON TOBEPXHOCTH
[ununap: ocHOBaHMS U OOKOBas

5 MOBEPXHOCTh, 00pa3yromas 1 och; | bubnnoreka [JOK
ILIOMIA b OOKOBOM U MOJIHOM https://m.edsoo.ru/188f6216
MOBEPXHOCTHU
N3o0pakenue mumHIpa Ha
mockocTy. Pa3séprka nunuHapa.

6 CeueHust HHIKMH]IPA (TUIOCKOCTBIO, | bubnuorexa [JOK

napanielbHOW Win
NepHeHIUKYISPHOM ocH
HWIMH]IpA)

https://m.edsoo.ru/016e25eb




Konnueckas MOBEpXHOCTb,
00pa3yrolne KOHMYEeCKOM

bu6mmoreka [IOK

! IIOBEPXHOCTH, OCh U BEPIIUHA https://m.edsoo.ru/c94ba09b
KOHUYECKOW IMOBEPXHOCTH
KoHyc: ocHOBaHME U BEpIINHA,

8 o0pa3yrolas 1 ocb; IJI0MAAb bubmmorexa [TOK

Ny . https://m.edsoo.ru/897dd3b2
OOKOBOH U MOJHON IOBEPXHOCTH
Y ceuéHHBIN KOHYC: 00pa3yIolue 1 Bu6miorexa LOK
9 BBICOTA; OCHOBaHUS U OOKOBast
https://m.edsoo.ru/1468bab3
MTOBEPXHOCTh
N306paxkenune konyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.

10 CeueHus KOHYyca (IIOCKOCTBIO, bubnnorexa [HOK
napasuieibHOM OCHOBAHMIO, U https://m.edsoo.ru/Obde1be8
IJIOCKOCTBIO, TPOXOSIILIEH Yepe3
BEPIINHY)

1 KomOunarus Ten BpateHus u bubnuorexa [JOK
MHOI'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, OMMCaHHbBIN

2 okoJ1o cepsl; chepa, BIUCaHHAS B bubnuorexa [JOK
MHOTOTPaHHUK UJIU B TEIO https://m.edsoo.ru/0b136158
BpalleHus

13 ITonsitue 06 00béMe. OCHOBHBIE bubmuorexa [JOK
CBOMCTBa 00BEMOB Tel https://m.edsoo.ru/26a03fb7

N bubnmoreka [JOK
14 OOBEM LITHHpa, KOtTyca https://m.edsoo.ru/5513d87h
15 O0BEM mrapa u miomaas cheps bubmorexa [TOK

https://m.edsoo.ru/d189bde2




[TonoGHble Tena B MPOCTPAHCTBE.
COOTHOIIEHUS] MEXKTY TUIOIAISIMU

bu6mmoreka [IOK

16
MOBEPXHOCTEH, 00BEMaMu https://m.edsoo.ru/810cf1eb
MOAOOHBIX TEN
KoHnTposbHast paboTta 1mo Temam
17 "Teina Bpamenus" u "O0beMBI Bubmaorexa ITOK
" pattt https://m.edsoo.ru/4a33a8ab
Tel
18 BekTop Ha MJI0CKOCTH U B bubnmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/Scaefclb
19 CnosxeHue U BEIUUTAaHUE BEKTOPOB bubmmorexa LHOK
p https://m.edsoo.ru/23f4f089
bub OK
20 YMHOKEHME BEKTOPA HA YUCIIO nomoreka L
https://m.edsoo.ru/dee379¢eb
Paznoxenune BekTopa o Tpém
21 HEKOMIUIAaHAPHBIM BEKTOPaAM bubmmorexa LHOK
p Pam. https://m.edsoo.ru/a28fd74e
[IpaBuno napamienenumnena
Pemenne 3amay, cBI3aHHBIX C
22 IpUMEHEHHUEM IIPaBII IEUCTBUHA C bubmorexa LHOK
P PaBi A hitps://m.eds00.ru/5a827900
BEKTOpaMHU
KoopannaTtHO-BEKTOPHLINA METO
23 I I/Ip elIeHUuN reOMep NYECKUX ’ bubmmorexa [IOK
pHp P https://m.edsoo.ru/d3alfe30
3a1a4
[IpssiMmoyronbHas cucrtema
KOOpPJUHAT B IPOCTPAHCTBE.
P poctp bubnmoreka [JOK
24 KoopanHats! BekTopa.

[Ipocrelimue 3agaum B
KOOpauHaTax

https://m.edsoo.ru/48db7058




YTr01 Mexay BEKTOpPaMHU.

25 CkansipHo€ NMpOU3BEICHHE bubmorexa HOK
https://m.edsoo.ru/725effc4

BEKTOPOB

26 Bbluncnenue yrioB Mexy bubnmoreka [JOK
NPAMBIMU U IIIOCKOCTAMU https://m.edsoo.ru/8efbe78e
KontponbHast pabora o Teme

27 "BeKTOpbl M1 KOOPAUHATHI B bubmmorexa [JOK

" https://m.edsoo.ru/77c22fcS

MIPOCTPAHCTBE
[ToBTOpeHnue, 0600IMICHNE U

)3 CUCTEMAaTH3aLMs 3HAHUH. bubmuorexa [JOK
OcHoBHbBIE QUTYPBI, PAKTHI, https://m.edsoo.ru/1780ba5d
TEOpPEMBI Kypca IIaHUMETPUN
[ToBTOpeHnue, 0600IMICHNE U

29 CUCTEMAaTH3aLMs 3HAHUH. bubmuorexa [JOK
OcHoBHBIE QUTYPBI, PAKTHI, https://m.edsoo.ru/078cd184
TEOpEMBI Kypca INITaHUMETPUN
[ToBTOpenue, 06001IeHUE U

30 cHUCTeMaTH3aIlns 3HaHWi. 3a/1auu bubmuoreka [JOK
IUTAHUMETPUU U METOIBI UX https://m.edsoo.ru/7491efe0
pelIeHus
[ToBTOpenue, 06001IeHUE U

31 cHUcTeMaTH3allusl 3HaHUi. 3a1auu bubmuorexa [JOK
IUTAHUMETPUU U METOIBI UX https://m.edsoo.ru/4dffda97
pelreHus
[ToBTOpeHnue, 06001IeHNE U

1 cUCTEeMaTu3aIus 3HaHUM. bubnmoreka [JOK

OcHoBHBIE GUTYPHI, HAKTHI,
TEOPEMBI Kypca CTepEOMETPUHN

https://m.edsoo.ru/74b2ad91




bu6mmoreka [IOK

33 Wrorosas KoHTpOJIBbHASA paboTa 1
https://m.edsoo.ru/ec24dfc?
34 [ToBTOpenue, o6o0IIeHNE U | bubnunorexa [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMOro .
o0pa3oBaTe/IbHOM NPOTrPaMMBbI CpeJHero o01ero 00pa3oBaHus
pe3yJbTarta
7 I'eomerpus
7.1 OrnepupoBaTh NOHIATHSAMU: TOUKA, MPAMAasi, INIOCKOCTh
- [TprMeHsITh aKCUOMBI CTEPEOMETPUU U CIAEACTBUSI U3 HUX MPU PELICHUH
' TreOMETPUYECKUX 3a/1a4
73 OnepupoBaTh MOHATUSMH: MAPAJUIEIBHOCTh M MEPHEHIUKYISIPHOCTD
' IPSAMBIX U IJIOCKOCTEN
74 KnaccuguupoBaTs B3aMMHOE pacoyioKEHHE MPSIMBIX U MJIOCKOCTEN B
' IIPOCTPAHCTBE
OnepupoBaTh MOHITUSIMHU: JBYTPAHHBIN yroJl, TpaHy ABYIPaHHOTO yrJa,
7.5 pebpo IBYrpaHHOro yria, JMHEHHBIM Yron JBYIpaHHOTO YTIa,
rpagycHas Mepa JByTpaHHOTO yria
OrnepupoBaTh MOHSATUSIMHA: MHOTOTPAHHHK, BBITYKIIBIM U HEBBITYKJIBIHA
7.6 MHOT'OTPaHHUK, 3JIEMEHTHI MHOTOI'PaHHHKA, MPaBUJIbHBIN
MHOTOTPaHHUK
~7 Pacnio3naBaTh OCHOBHBIE BU/bl MHOTOIPAaHHUKOB (UpaMuja, mpusma,
' MPSIMOYTOJIBHBIN Mapaienenure, Kyo)
KnaccudumupoBaT MHOTOTpAaHHUKH, BBIOMpAs OCHOBAHHS  JUIS
- kinaccuukanmuu  (BBIMYKJIBIE W HEBBIMYKJIBIE  MHOTOTPAaHHUKH,
' MpaBUJIbHbIE MHOTOIPAHHUKH, TMPSIMble M HAKIOHHBIE MPHU3MBI,
napauieIeTuneIbl)
=9 OnepupoBaTb  HOHSTHUIMHU: CeKyllass  IUJIOCKOCTb,  CEYCHHE
' MHOT'OIPAaHHUKOB
210 OOBSICHATh MNPUHIUIBI TMOCTPOCHHUS] CEUYEHUH MHOTOTPAaHHHUKOB,

HCIIOJIB3Ys MCTO/ CJIICI0B




7.11

Crpouts ce4yeHHMs MHOTOTPAHHHMKOB METOAOM CJENOB, BBIIOJIHATH
(BBIHOCHBIC) TUIOCKHE YEpPTEeXKHM M3 PHCYHKOB HPOCTHIX OOBEMHBIX

buryp: BUI1 cBepXy, COOKY, CHU3Y

7.12

Pemarts 3aaun Ha HaX0Xk/IEHUE FEOMETPUUECKUX BETUYHMH 10 00pa3iam
WM aJNropyuTMaM, NPUMEHSS MU3BECTHBIC AHAJUTHUYECKUE METOJbI IPHU
pELIEHUM CTAaHJAPTHBIX MAaTEMATUYECKUX 3aJay Ha BBbIYHUCICHUE
PacCTOSAHUI MEXKY ABYMsSI TOUKAMH, OT TOYKH J0 NPSIMOM, OT TOUKHU 10

IIJIOCKOCTH, MEXKAY CKPCIIUBAOIIHUMHUCS ITPAMBIMHA

7.13

Pematsn 3aJla4yd Ha HAXO0KACHUC I'COMCTPHUUCCKUX BCIIMYHUH I10 o6pa3uaM
HJIM aJirOpUTMaM, NPUMCHAA H3BCCTHBIC AHAIMTUYCCKHUEC MCTOJbI IIPU
pemiCHUU CTAHAAPTHBIX MATCMATUYCCKUX 3ala4 Ha BbBIYHUCICHUC YIJIOB
MCKAY CKPCIIUBAOIHUMHUCA ITPAMBIMUA, MCKIY Hp?[MOfI " IIJIOCKOCTBIO,

MCKAY IJIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

7.16

7.17

7.18

Bbruucnate 00BbEMBI M IUIOIIAAM TOBEPXHOCTEW MHOIOTPAaHHUKOB
(mpu3ma, mnOMpampza) C HOpUMEHEHHMEM  (OPMYJ,  BBIUUCISTH
COOTHOILIEHUS MEKY IUIOIIASIMU ITOBEPXHOCTEH, 00bEMaMu 0T00HBIX

MHOTI'OIrpaHHUKOB

OHepI/IpOBaTL MNOHATHUAMU: CUMMETPUA B IIPOCTPAHCTBC, LCHTP, OCh U

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (QUTYPbI

W3Bnekarp, mpeoOpa3oBbIBaTh M MHTEPHPETUPOBATH MH(GOPMAIUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKHX (PUrypax, MpeACTaBICHHYIO Ha

YepTekKax U PUCYHKaxX

[TpumeHsTh reoMeTprueckue (pakThl AJis PEIIEHUs] CTEPEOMETPUUECKUX
3a/1a4, IPEANOIaraloliuX HECKOJIBKO IIaroB pELICHUs, €CIU YCIOBUs
MIPUMEHEHHUS 3aJlaHbl B SBHOU (hopme

[IpuMeHATh mTpocTEHIIHEe NPOrpaAMMHBIE CPEACTBA M JJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CHCTEMBI IIPU PELICHUH CTEPEOMETPUUECKUX
3a1a4

[IpuBOAUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJE U

JKU3HHU, paCllO3HABATh NPOSABIICHUC 3aKOHOB I'COMETPUN B UCKYCCTBC

7.20

[IpuMeHsITH TOJIyueHHBIE 3HAaHUSA Ha [MpaKTHKE: aHaJIU3UpPOBATh
peaNbHbIe CUTYyallUd M MPUMEHSTh U3yUYEHHBIE MOHSATHUS B IPOIECCE
MOKMCKA pEeIIeHUsI MaTeMaTH4ecKu CQHOPMYIUPOBAHHON MPOOIEMBI,
MOJICJIUPOBATh peabHbIC CUTYallUH Ha SI3bIKE T€OMETPHUU, UCCIIEI0BATh

MMOCTPOCHHBLIC MOACIIN C MCITIOJIB30BAHUEM I'€COMETPUUCCKHUX MOHIATUMN U




TeopeM, armapara areOpbl, peraTh MPaKTHUECKUE 3aauu, CBI3aHHBIC

C HAXOKACHUCM I'COMCTPHUYCCKUX BCIINYHH

11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3oBanusi
pe3yJbTara
6 I'eomerpus
OnepupoBarb MOHSITUSMU: WIMHIpUYECKast MOBEPXHOCTb,
6.1 o0pasyronme UWIMHAPUIECKON TMOBEPXHOCTH, LWJIMHAD, KOHHYECKAs
' MOBEPXHOCTh, O0pa3ylolue KOHUYECKOW TMOBEPXHOCTH, KOHYC,
cepuueckas mOBEpPXHOCTh
6.2 Pacrio3naBats Tena BpameHus (IIUHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI MOTyYSHHS TEJl BPALICHUS
6.4 KnaccuuuupoBaTb B3aMMHOE PacHookeHHe chephl U TIOCKOCTH
OnepupoBaTh MOHATHSMMU: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTa,
6.5 BBICOTA CErMEHTA, IIapOBOM CJIOM, OCHOBaHME IIapOBOIO CJIOSI, BHICOTA
IIaPOBOTO CJI05, IAPOBOM CEKTOP
6.6 Bbruucnare 00bEMBI M IUIOMIAAM TOBEPXHOCTEH TeNl BpalleHMS,
' TE€OMETPHUECKUX TEJI C MPUMEHEHHEM (HOpMYIT
OmnepupoBaTh MOHATUSMH: MHOTOTPAHHWK, BIHCAHHBIA B cdepy Hu
6.7 OIMCaHHBIN OKOJIO cdephl, chepa, BIUCAHHAS B MHOTOTPAHHUK HIIH
TEJIO BpaICHUS
63 BBIUUCIATE COOTHOUICHHS MEXAY IUIOMIAIIMH TOBEPXHOCTEH U
' 00bEMaMU MOT0OHBIX TeT
6.9 N3o0paxkaTs n3ydaempbie GUTYPHI OT pYKH U C IPUMEHEHUEM TPOCTHIX
' YepTEKHBIX UHCTPYMEHTOB
BbIMONHATE (BBIHOCHBIE) IJIOCKHE YEPTEXU M3 PHUCYHKOB MPOCTHIX
6.10 O00BEMHBIX (QUTYp: BUJI CBEPXY, COOKY, CHH3Y; CTPOUTH CEUEHHUS Tel
BpaIICHUS
W3BnekaTh, MHTEPIPETUPOBATh U MPEOOpPa30BbIBaTh MH(POPMALUIO O
6.11 MIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTypax, MPEICTaBICHHYIO Ha

yepTexax U pUCyHKax




6.12

[TpumeHsaTH reomMeTpruecKue (pakThl 1Jis pEIIeHUs] CTEPEOMETPUYECKIX
3a/1a4, MPEANOJIaraloiuX HECKOJbKO IIarOB PEIICHUA, €CIIU YCIOBHS

MIPUMEHEHHUS 3a/IaHbl B ABHOU (opMme

6.13

OnepupoBarhb MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

6.15

6.16

BremonssaTh HeﬁCTBHH CJIOKCHHA BCKTOPOB, BbIYUTAHHA BCKTOPOB U
YMHOXCHHA BCKTOpAa HAa YUCIIO, O6’b$ICH$ITB, KaKHMH CBOMCTBaMH OHHU

00amaoT
[TprMeHATH MPaBHUIIO MapalIC/ICIHUIIea IPH CI0KEHUH BEKTOPOB

OHepI/IpOBaTB MNOHATHUAMUA: JACKAPTOBbBI KOOPAWHATBI B IMIPOCTPAHCTBCE,
BCKTOP, MOAYJIb BEKTOpPA, paBCHCTBO BECKTOPOB, KOOPAHUHATBEI BCKTOPA,
yrojia MEXKAY BCEKTOpPpAaMH, CKaJIApHOC IIPOU3BCACHUC BCKTOPOB,

KOJUIMHCAPHBIC 1 KOMILJIAHAPHBIC BEKTOPLI

6.17

6.18

6.19

Haxonuts CYMMY BCKTOPOB U HNPOU3BCACHUEC BCKTOpA HA YUCIIO, YI'OJ
MCKAY BCKTOpaAMH, CKAJLIPHOC IMPOU3BCACHUC, PACKIIAAbIBATH BEKTOPD
10 IBYM HCKOJUIMHCAPHBLIM BCKTOpaM

3aILaBaTI) IIJIOCKOCTb YPaBHCHHUEM B IICKapTOBOfI CUCTCMEC KOOpAHAT

Pemate 1mpocreiimne TeOMETpUYECKHE 3aladyd  Ha NPUMEHEHHUE

BCKTOPHO-KOOPAWHATHOI'O METOJa

6.20

6.21

6.22

Pemate 3amaum Ha A0Ka3aTeNbCTBO MATEMAaTUYECKUX OTHOLIEHUM M
HaXO0XJIEHUE T€OMETPUUYECKUX BEIMUMH M0 00pa3laM WiK alropuTMam,
NIPUMEHSAS.  M3BECTHBIE METOABl IPU  PELIEHUU  CTaHJAPTHBIX
MaTeMaTU4YeCKUX 3a1a4

[IpuMeHATh TPOCTEHINNE IPOTrPaMMHBIE CPEICTBA M DJIEKTPOHHO-
KOMMYHHUKAIIUOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKUX
3a1a4

[IpuBOIUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B PUPOJIE U

JKHU3HH, paCllIO3HABATh IMTPOABJICHUEC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

6.23

[IpuMeHsATH TMONyYEeHHBbIE 3HAHUS Ha IMpaKTHKe: aHaJIM3HpPOBAThH
peanbHBIe CHUTYyallud W TPUMEHATh W3YyUeHHBIE MOHATHS B IpoIecce
MOMCKA pEUICHUs MaTeMaTHYecKd C(HOpMyTUPOBAHHON IPOOIEMBI,
MOJICIUPOBATh peallbHbIC CUTYallU Ha S3bIKE TEOMETPUH, HCCIIEIOBATh
MOCTPOEHHBIE MOJIENTU C UCTOIb30BAHUEM T€OMETPHUECKUX MOHATUN U
TEOpeM, almapara ajareopsl, pearb NpakKTHUECKUe 3a/1a41, CBA3aHHbIE

C HAXOKACHUEM I'€COMCTPUICCKUX BCIIMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

7.1

7.2

I'eomerpus

OcHoOBHBIE TIOHATUA cTepeoMeTpur. Touka, mpsmasi, TIOCKOCTb, MPOCTPAHCTBO.
[TonsTne 00 aKCHMOMATHYECKOM TMOCTPOCHHUU  CTEPEOMETPUM:  aKCHOMBI

CTEPEOMETPHUH U CIICICTBUSA U3 HUX

B3aumHOe pacmonoxxeHue IpAMBIX B IIPOCTPAHCTBE:  IIEPECEKAIOLIUECH,
napajuleJIibHble M CKpemmBaromuecs npsMble. IlapamiensHocTs NpAMBIX U
IJDIOCKOCTEM B IIPOCTPAHCTBE: MapajUIeNIbHbIE IpPsMBIE B  IPOCTPAHCTBE,
[apaJUIEIBHOCTh TPEX NPAMBIX, NApaUIEIbHOCTh NPSIMON M INIOCKOCTU. YTIIBI C
COHANPABJIICHHBIMA CTOPOHAaMH, YroJI MEXKAy MpsSAMBIMA B IPOCTPAHCTBE.
[TapayienbHOCTP  IUIOCKOCTEH: NapajuleJbHble  IIJIOCKOCTH,  CBOWCTBA
napajuleNbHbIX —Miockocted. [Ipocreiimve mnpocTpaHCTBEHHblE (UIYpHl Ha

IIJIOCKOCTH: TETpAdIP, Ky'6, napajijieJIcnmIic [, IoCTpOCHUC CEUYCHHUH

7.3

IlepneHAUKYIAPHOCTE HPSAMOM M IIIOCKOCTH: IEPIEHIUKYISPHBIE IIPSIMBIE B
MIPOCTPAHCTBE, MpsAMBIC IAPAUICIBHBIE W IEPIEHAUKYISIPHBIE K IIJIOCKOCTH,
IIPU3HAK NEPHEHAMKYJIIPHOCTH IMPSIMOM M IUIOCKOCTH, TEOpeMa O IIPsAMOM
MEPIEHIUKYISIPHON IIJIOCKOCTH. YTJbI B IPOCTPAHCTBE: YIOJI MEXKIY HPSIMOU H
IJIOCKOCTBIO,  IBYI'PAHHBIM  YroJl, JIMHEHWHBIA Yrojl JBYIPaHHOrO  yrIua.
[lepneHuKynsp ¥ HAKJIIOHHBIE: PACCTOSTHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHHE
OT MPSIMOH 10 TITIOCKOCTH, MPOEKLUs (PUTYpBHI Ha MIIOCKOCTh. [leprnenauKyIsipHOCTh
IUIOCKOCTEH: NMPHU3HAK MEPIEHIANKYIIPHOCTH JIBYX IUIOCKOCTeH. TeopeMa o Tpéx

NEpNCHAUKYIIApax

7.4

[ToHsiTHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTI'OIPAHHHKA, BBIIYKIIbIE U
HEBBITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. [lpusma: n-yronbHas
pu3Ma, TpaH! M OCHOBAHUS NPU3MBI, IpsIMasi U HAKJIOHHAS MPU3MbI, OOKOBas U
MOJIHAs MIOBEPXHOCTh MIPU3MBL. [Tapannenenunen, MPSIMOYTOJIHBIN
napajuiesienume] U ero coucrtsa. Ilupamupa: n-yronpHas nupamuaa, TpaHd U
OCHOBaHUE MUPaMUIbl, 0OKOBasl U TIOJHAS TTOBEPXHOCTh MUPAMUJIBI, IPABUIIBHAS U

yceu€HHash mNupaMuaa. OJIEeMEHTbl Mpu3Mbl M nOUpaMuibl. [IpaBuiibHbBIE




7.5

7.6

7.7

MHOTOTPaHHHUKU: TMOHSATHE MPaBUJIBHOIO MHOTOIPAaHHUKA, MpaBUIbHAS MpHU3Ma U
MpaBUjibHAs MUpaMUJa, MPABWIbHAS TPEYrojibHas NUPaMHUAa U MPaBUIIbHBIN
terpasap, Kkyo. IlpencraBienwe o mNpaBUIBHBIX MHOTOIPAHHUKAX: OKTadp,

nonexa’ap u ukocadapyrue CeueHust MPU3Mbl U TUPAMUIbI

CummeTpusi B TNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTH.  DJEMEHThl CHUMMETpPUM B NHpaMUJax, MapaulelieluIenax,

MMpaBHUJIbHBIX MHOTOTpaHHUKaX

Bbruuciienue 371eMEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yriel. [lmomians
OOKOBOW TOBEPXHOCTHM M TIOJHOM IOBEPXHOCTH HPSAMOM HPU3MBI, IUIOIIAMIb
OCHOBaHUM, Teopema 0 00KOBOI OBEPXHOCTH MpsiMoii mpu3Msbl. [Tnomane 0oxkoBoit
IIOBEPXHOCTU U IOBEPXHOCTU IPaBWJIBHOM MNHUPAaMHUbI, TeOpeMa O IUIOLAaAn

yceu€HHoi nupamupsl. [Torstre 06 00bpéMe. OObEM MHPaMUIBI, TIPU3MEI

[TogoOubie Tena B mpoctpaHcTBe. COOTHOLIEHUS MEXAY — IUIOIMIAISIMHU

MMOBEPXHOCTEH, 00bEMaMK MOJOOHBIX TEI

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

6

I'eomerpus

6.1

[{unHapuyeckass MOBEPXHOCTb, 00pa3ylolie HIUHIAPUYECKONW IMOBEPXHOCTH,
OCb IWIMHAPUYECKOW moBepXHOCTH. LlunmuHzap: ocHoBaHus U OoOKOBas

IMMOBCPXHOCTD, o6pa3y10u1a;1 1 OCh, IJ101I1adb OOKOBOI U IOJHOM TIOBEPXHOCTHU

6.2

6.3

KoHnnueckasi mMOBEpXHOCTh, OOpa3ylOIIHE KOHHUYECKOW IMOBEPXHOCTH, OCh U
BepIlMHA KOHMYECKOH MoBepXHOCTH. KoHyc: OCHOBaHME U BeplInHa, 00pa3yrorast
U OCh, IUIOMAJAh OOKOBOW H TIONHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:

oOpa3yroiue U BbICOTa, OCHOBaHMSI U OOKOBasi TIOBEPXHOCTh

Cdepa u map: ueHTp, paauyc, IMaMeTp, IUIOIIalb TOBEPXHOCTH ceprl. Bzanmuoe

pacrnosoxeHue cepbl U MIOCKOCTH, KacaTelbHas MJIOCKOCTh K cepe, MmiIomaib

cdepsl

6.4

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

6.5

KoMmOuHammu Ten BpamieHUss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHWK, OMUCAHHBIN

OKOJIO cepsl, cdepa, BIUCAHHAS B MHOTOI'PAaHHHK, WIIH TEJIO BPALLICHHS

6.6

[Tonsitne 06 o6béMe. OcHOBHBIE cBOMCTBA 00BEMOB Ten. Teopema 00 00BEME
NPSMOYTOJIBHOTO Tapajuiesienunena M ciaenctsus u3 Heé. OO0bEM IMIUHIpA,

koHyca. O0BEM mapa u miomaab chepol




6.7

[MomoOuple Tema B mpoctpancTBe. COOTHOIICHHS MEXAY — IUIOMIAISIMU

NOBEpPXHOCTEH, 00bEMaMU TOJJOOHBIX Tel

6.8

Ceuenust nuauHApa (MapauieibHO M MEPHEHANKYISIPHO OCH), CEYEHUs KOHYyca

(mapanenbHOE OCHOBAHUIO U IPOXO/SIIEE YEPE3 BEPILUHY), CEUEHUS 11apa

6.9

6.10

BexTop Ha miockoctu U B mpocTpaHcTBe. ClIOKEHHE M BBIUUTAHUE BEKTOPOB.
YMHOKEeHHEe BEeKTOopa Ha 4uciio. Pa3noxeHue BekTopa 1o TpéM HEKOMIUIAHAPHBIM
BekTopaMm. [IpaBuno mnapamienenunena. PemeHue 3agad, CBSI3aHHBIX €

IIPUMEHEHUEM IIPAaBUII JCUCTBUI C BEKTOpaMU

[IpsimoyronbHasi cucteMa KOOpPAMHAT B MpocTpaHcTBe. KoopaunHaTel BeKTOpa.
[Ipocreiimme 3amaun B KoOpAMHATax. YTroil MexAy Bekropamu. CkaiasipHOe
MPOU3BE/ICHNE BEKTOPOB. BhIuncieHue yrioB MeXay NPSIMBbIMA M TUIOCKOCTSMH.

KOOpI[I/IHaTHO—BeKTOpHHﬁ MCTO/J IIPHU PCHICHUU I'COMCTPHUUICCKHUX 3a1aY




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepPsIeMOro
TpeOOBaHUS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
OCBOCHHS OCHOBHOI 00pa30BaTe/ILHONH NMPOrPaMMbl CpeIHero
o0mero odpasoBanus

Bnagenue merogamu JOKa3aTeNbCTB, aJfOPUTMAMM PELIEHUS 3a/ay;
yMeHue (popMynupoBaThb W ONEPUPOBATH MOHATUSAMHU: ONpEIEICHHE,
aKCcUoMa, TeopeMa, CIEICTBUE, CBOMCTBO, IPHU3HAK, J10KA3aTeIbCTBO,
paBHOCWIbHBIE  (OPMYJIUPOBKM;  HIPUMEHATh  HMX;  YMEHHE
dopMmynupoBaTh 00paTHOE ¥ MPOTUBOIOJIOXKHOE YTBEP)KACHHE,
IPUBOAMTH MpPHUMEPHl W KOHTPIPUMEPBI, MCIOJIB30BaThb METOJ
MaTeMaTHYeCKON MHAYKIUU; IPOBOJUTH AOKA3aTEIbHbIE PACCYXKACHUS
IpU peIleHUH 3a/a4, OLEHMBATh JIOTMYECKYI0 IPaBHJIBHOCTh
paccyX/JeHU; yMEHHE OIEepUpOBaTh MOHSATUSIMH: MHOXECTBO,
IIOJIMHOXKECTBO, ONEpalMi HaJ MHOXKECTBAaMH; YMEHHUE HCIIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHbIN  ammapar Juisl OINUCAaHUS  PeasbHBIX
IIPOLIECCOB U SIBJICHUM W NIPU PEIICHUH 3a7ad, B TOM YHUCIIE U3 IPYTUX
y4eOHBIX IPEAMETOB; YMEHHE ONEPUPOBATH MOHATUIIMHU: Tpad, CBI3HBIN
rpad, AepeBo, LHMKI, rpad Ha IJIOCKOCTH; YMEHME 3a/JaBaTb U
ONMCHIBATh Tpadbl pa3IMUHBIMU CIIOCOOAMU; UCTOIb30BaTh rpadsl MpH

peUICHUHN 3a1a1

YMeHue onepupoBaTh MOHATUSIMH: HAaTYpaJIbHOE YHUCIIO, IEJI0€ YHCIIO,
CTENEeHb C IeJIBIM TMI0Ka3aTesieM, KOpEeHb HaTypalbHOU CTENEeHHU, CTETICHb
C palMOHAJIBHBIM  TIOKa3aTeleM, CTeNeHb C JIEUCTBUTEIbHBIM
nmokasarejeMm, Jorapudm Yucia, CHHYC, KOCHHYC ¥ TaHTEHC
MIPOU3BOJBLHOIO YHCIIA, OCTATOK IO MOJYJIO, PallOHAIbHOE YHUCIIO,
UppallMOHANIFHOE  YHUCJIO, MHOXECTBa  HATypajbHBIX,  IIEJBIX,
palMoOHANBHBIX, JCHCTBUTEIBHBIX YHCENT, YMEHHE HCIOJb30BaTh
MPU3HAKU JEMMOCTH, HAUMEHBIINN OOIIUIl IeTUTeNh U HAaUMEHbIIee
oluiee KpaTHOe, adroput™ EBKiHAa npu penieHuu 3ajay; 3HaKOMCTBO
C pa3IMYHBIMU TMO3UIUOHHBIMM CHUCTEMaMH CYHUCIICHHS; YMEHHE
BBITIOJTHATH BBIYUCIICHHUE 3HAYEHUH W MpeoOpa3oBaHuUsl BhIPAKEHUH CO

CTENEHSAMH U Jorapudmamu, npeodpa3zoBaHus APOOHO-PALUOHATBHBIX




BBIPQKEHUI; YMEHUE ONEePUPOBATH MOHATUSAMU: MOCIEA0BATEIbHOCTD,
apudmernueckass  TPOTPECCHsl,  TEOMETpHYECKas  IPOrpeccus,
OecKOHEYHO yObIBarolasi TeOMETpUYEeCKass MpPOrpeccusi; yMeHHE
3a/aBaTh  IOCJIEOBATEIBHOCTH, B TOM UHUCIE€ C IIOMOIIbIO
PEKYppeHTHBIX  (GOpMyJ;  yYMEHHME  ONEpUPOBATh  MOHATUSMHU:
KOMILIEKCHOE YHCII0, COMPSKEHHBIE KOMIUIEKCHBIE YHCIIa, MOJYJb U
apryMeHT KOMIUIEKCHOTO 4ucia, opMma 3alucyu KOMIUIEKCHBIX YHCel
(reomerpuveckasi, TPUTOHOMETpPUYECKass W anreOpamueckas); yMeTb
MIPOU3BOJIUTH apu(MeTHYecKue NeUCTBUS C KOMIUIEKCHBIMU YHCIIAMU;
MPUBOAUTH  TPUMEPHl  UCIOJB30BAHUS  KOMIUIEKCHBIX  YHCEN;
ONEpUPOBaTh MOHATUAMM: MaTpuma 2x2 u 3%3, omnpeaeuTeNb

MaTpHULIbl, F€OMETPUUECKHUI CMBICI ONPEAETUTENS

YMmenue OIICPpHUPOBATH MOHATHAMU: pallUOHAIBHBIC, UPPALUOHAJIBHEIC,
II0Ka3aTCIBbHBIC, CTCIICHHBIC, JIOFapI/I(I)MI/I‘IeCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHA W HCPABCHCTBA, HUX CHUCTCMbI;, YMCHHC OICPUPOBATH
IIOHATHUAMU: TOXKACCTBO, TOXKACCTBCHHOC Hpeo6pa3013aHHe, YpaBHCHUC,
HCpPaBCHCTBO, CHUCTCMaA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCUJIIBHOCTH
ypaBHeHHﬁ, HCPAaBCHCTB MU CHUCTEM; YMCHHC pCIIATb YpPaBHCHUA,
HCPAaBCHCTBA WU CHUCTCMBI C IMOMOINBIO Pa3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHH, HCEPABCHCTBA MW CHUCTEMbI C IApaMCTpOM; IIPUMCHSATH
YpaBHCHUA, HCPABCHCTBA, UX CUCTCMBbI JJIS PCHICHUA MAaTEMATUYCCKHUX

3ala4 U 3a1a4 U3 pa3JIMYHbIX oOmacrei HAayKH U peaHLHOﬁ KHU3HHU

YMeHue omnepupoBaTh MOHATHIAMH: (DYHKIHSA, 4YETHOCTH (YHKIUH,
MEPUOJUIHOCTh (PYHKIIMH, OTPAaHUYCHHOCTD (DYHKIIMH, MOHOTOHHOCTH
(GYHKIUH, SKCTpeMyM (YHKITH, HauOOoIbIlIee U HAaUMEHbIIIee 3HAYCHHUS
(GYHKIIMM HAa TPOMEXKYTKE, HENpepbhiBHAS (DYHKIHS, aCHMIITOTHI
rpaduka GyHKIUU, TEepBas W BTOpas MPOU3BOAHAS (YHKIUH,
TEOMETPUUYECKUIN ¥ (PU3MUECKHUI CMBICIT TTPOU3BOHOM, IIEpBOOOpa3Has,
onpeAenEHHbI MHTETpall; YMEHHE HaXOJUTh AaCUMMOTOTHI Tpaduka
(YHKIIUU; YMEHUE BBIYHCIATH MPOU3BOJHBIC CYMMEBI, TIPOU3BEICHUS,
YaCTHOTO ¥ KOMIO3UIMH (YHKIINI, HAXOIUTh ypaBHEHUE KacaTeIbHON
K TpaduKy (yHKIHUU; YMEHHE HAXOIUTh MTPOU3BOIHBIC JIEMEHTAPHBIX
GyHKIUH; yMEHHE WUCIOJIb30BaTh MPOU3BOMHYIO JUISI WCCIICIOBAHHUS
(byHKIMA, HAXOIUTH HAMOONIBIIINE U HAUMEHBIIINE 3HAYCHUST (PYHKITU;
CTpOUTh TpaUKM MHOTOUYJICHOB C HCIIOJIb30BAHHEM ammapara

MaTE€MAaTUYCCKOT O aHAIM3a,; IPUMCHATD IIPOU3BOJAHYIO JJIS HAXOXKIACHUSA




HaWJIydmero peucHUuA B IMPUKIAAHBIX, B TOM YHUCJIC COLOUAJIBHO-
OKOHOMHYCCKHX U (1)I/ISI/I‘IGCKI/IX 3agadax; HaXOoAuTh IIOIaan U 00BEMBI
(1)I/Il"y C IIOMOLIBIO UHTETpaJia; IPUBOAUTE MPHUMEPBI MAaTEMATUUCCKOT'O

MO/JICIIMPOBAHUS ¢ TOMOILBIO Au(epeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATHSAMH: Tpapuk (yHKIHH, oOpaTHas
GyHKIMS, KOMITO3UIMS (QYHKIUHA, TUHEHHAsS (YHKIMS, KBaJpaTHYHAS
GbyHKUMsA, ~ pauMoHaNbHAas  (QYHKUUS,  CTeNeHHas  (yHKUus,
TPUTOHOMETpUYECKHuEe (YHKIUH, OOpaTHbIE TPUTOHOMETPUYECKHUE
GbyHKIMM, TOKa3aTenbHass W Jorapupmuueckas (QyHKIUH, yMeHHe
CTPOUTH IpadMKH M3YYCHHBIX (YHKIHH, BBIIOIHATH MPEOOpa3OBaHMUs
rpaduKoB GYHKINH, UCTIONB30BaTh TPAQUKH ISl H3yYESHHUS MTPOIIECCOB
Y 3aBUCHMOCTEH, NIPH PEIICHNH 33134 U3 APYrHX Y4eOHBIX ITPEIMETOB
W 33724 U3 peaJbHOM JKWU3HHW; BBIpAXKaTh (HOpMylIamMH 3aBHCHMOCTH
MEKIY BeTMYHMHAMH; UCIIOJIb30BATh CBOICTBA U TpaduKu QYHKIMN /ISt
peleHus ypaBHEHUH, HEPaBEHCTB U 33]1a4 C ITapaMeTpaMu; H300paxarhb
Ha KOOpAWHATHOW IUIOCKOCTM MHOXKECTBAa pELICHUH YypaBHEHUIA,

HCEPaBCHCTB U UX CUCTEM

YMeHue pemniatb TEKCTOBBIE 3aJlayM pa3HbIX TUIOB (B TOM YHUCIIE Ha
MIPOLEHTHI, JOJIM U YaCTH, Ha IBUXKEHHUE, paboTy, CTOUMOCTb TOBApOB U
YCIIyT, HaJIOTH, 3a]]a4i U3 00J1aCTH YIPaBJIE€HUS TUYHBIMHU U CEMEHHBIMU
(uHaHCaMH); COCTABIATH BBIPAXKEHUS, YPABHEHUS, HEPABEHCTBA M MX
CHUCTEMBI 10 YCJIOBHIO 3a/1a4M, MUCCIIEOBATh IMOJyYEHHOE PEIICHUE U
OLIEHUBATh MPABJIONOJ00HOCTh PE3yJbTAaTOB; YMEHHE MOJICINPOBATh
peanbHbIE CUTYyallMd HA S3bIKE MATEMAaTHKH; COCTABIISITH BBIPAXKECHUS,
YpaBHEHUS, HEPABEHCTBA M HUX CUCTEMBl II0 YCJIOBHUIO 3aJayH,
HCCIIEI0BaTh IIOCTPOCHHBIE MOJENHM C HCIOJIb30BAaHUEM ammapara

anreOpbl, HHTEPIPETUPOBATh MOJYYCHHBIH pe3ybTaT

YMeHue onepupoBaTh IMOHATUSIMHU: CpeqHee apupMeTHYEcKoe,
Me/raHa, HauboJipllee ¥ HauMEHbIIee 3HAYeHUs, pa3Max, AUCIIepCus,
CTaH/IapTHOE OTKJIOHEHHE YMCIOBOrO0 Habopa; yMEHHE H3BJIEKaTh,
WHTEPIPETUPOBATh MH(OPMALINIO, TIPEICTABICHHYIO B TaONWIlaX, Ha
auarpammax, rpagukax, OTpa)aronlylo CBOMCTBa pealbHbIX MTPOLIECCOB
U SBICHUH; TPEICTABISITh HHPOPMAIMIO C TOMOMIBIO TabIUIl U
IUarpaMM; HCCIIEIOBaTh CTAaTUCTUYECKHE JaHHBIE, B TOM YHCIE C

NpPUMEHEHHEM TpaQUuecKuX METONOB U DSJCKTPOHHBIX CPENCTB;




rpau4ecKd HCCIeIOBaTh COBMECTHBIC HAONIOJACHUS C ITOMOIIBIO

JyarpaMM pacCEeUBAHMS U JIMHEWHOU perpeccuun

YMeHHe OomnepupoBaTh MOHATHAMU: CIyYalHBIA OIBIT U CIIy4allHOE
COOBITHE, BEPOSITHOCTb CIy4yallHOro cCOOBITHS; YMEHHE BBIUUCIAThH
BEPOSTHOCTh C HCIOJBb30BaHUEM TpapHUUECKHUX METOJIOB; MPUMEHSTH
(GopMyJIbl CIOXKEHUS U YMHOXKEHMsI BEPOSITHOCTEH, (popMyiy MOITHON
BEpOSATHOCTH, ¢opMyny bepHymm, KoMOWHATOpHBIE (aKTHl U
(GopMyJbl; OLICHHBAaTh BEPOSTHOCTH PpEAIbHBIX COOBITUH; yMeHUe
ONEpUPOBATh IOHATHUAMM: CilydallHas BEJIMYHMHA, PpaCHpEACIICHHUE
BEPOATHOCTEH, MaTEMaTUYECKOE OKUAAHNE, JUCIIEPCUS U CTAHJAPTHOE
OTKJIOHEHHE CIIy4alHOM BEIWYMHBI, (YHKIUHM paclpeicieHus Hu
IUDIOTHOCTH ~ PaBHOMEPHOIO,  II0OKa3aTe€IbHOTO W  HOPMAJIBHOIO
pacupeneneHnii; YMEHHME  HCIOJIb30BATh  CBOMCTBA  M3YYEHHBIX
pacnpeneseHui Ulsl peleHus 3a/1a4; 3HAKOMCTBO C INOHSITHSMU: 3aKOH
OOJNBIIMX YHCENl, METOJbl BHIOOPOYHBIX HCCIICAOBAHUI;, YMEHHUE
IPUBOAUTH HPUMEpPbl MPOSABICHHUS 3aKOoHAa OOJIBIIMX YHCENl B
NPUPOAHBIX U OOILIECTBEHHBIX SBJICHUSX; YMEHHE OINEpUpOBaTh
MOHATUSMM: COYETaHHWE, IEPECTAHOBKA, YHUCIO COYETAHUM, YHUCIIO
nepectaHoBok; OuHOM HbloTOHA; yMeHuEe MPUMEHATh KOMOMHATOPHbIE
(bakThl U pacCyKICHHUs Ul pellieHHs 3a/1ad; OLEHUBATh BEPOSATHOCTH
peabHbIX  COOBITUH; COCTaBJISATh BEPOSATHOCTHYIO MOJENb U

UHTEPIPETHUPOBATH NOJYYECHHBIH pe3ybTaT

YMeHue onepupoBaTh NOHATHAMH: TOYKA, IpsAMas, IIJIOCKOCTH,
MPOCTPAHCTBO, OTPE30K, JIyd, BEJIWYMHA yria, IUIOCKUHA Yrod,
JBYTPaHHBIA yroJl, TPEXIPAaHHBIM Yroji, CKPELIMBAIOLIUECS MpPSMBIE,
MapajuIebHOCTh U NMEPIEHIUKYISIPHOCTD NPAMBIX U IUIOCKOCTEH, yroi
MEXY NPSAMBIMH, YToJl MEXIY HMPSIMOW U IUIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 TNIOCKOCTH, PACCTOSIHUE MEXKTY
NPSIMBIMHU, PAcCTOSIHUE MEXIY IUIOCKOCTSAMM; YMEHHE HCIIOJIb30BaTh
MpU pEelIeHUH 3a/ay H3y4yeHHble (DaKThl U TEOpEeMbl IUIAHUMETPHH;
YMEHHUE OLICHUBATh Pa3Mepbl 0OBEKTOB OKPYKAIOIIET0 MUPA; CTPOUTH
MaTEMaTHYECKHE MOJEIU C IOMOUIbI) I'€OMETPUYECKUX INOHATUH U

BCJIMYWH, PCIIAThb CBA3AaHHLIC C HUMU ITPAKTHUYCCKUC 3aa4n

10

YMeHne onepupoBaTh MOHATHAMU: TUIOMIAAb (GUTYPBI, 00bEM (UTYDHI,
MHOT'OI'paHHUK, HpaBHHLHBIﬁ MHOT'OrpaHHUK, CCUCHUC MHOT'OI'pPaHHHKA,

Ky0, Mapaijienenumne], npusMa, nupamuaa, Gurypa U MOBEPXHOCTh
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BpallleHMs], LWWIMHIP, KOHYC, 1ap, cdepa, miomans chepsl, miomanb
MOBEPXHOCTU MUPAMUABI, TPU3MBI, KOHYCa, IMIUHAPa, 00bEM KyOa,
IPSIMOYTOJIBHOTO NapaJuleenueia, TUpaMubl, PU3Mbl, LHIUHAPA,
KOHYyca, 11apa, pa3BEpPTKa MOBEPXHOCTH, CEUYEHUS] KOHYCAa U LIUJIUHAPA,
NapajuIeJIbHbIE OCH WM OCHOBaHUIO, CEYEHHE IIapa, IJIOCKOCTD,
Kacaromascs cepbl, HWIMHAPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOTOIpaHHHKA, 1300paXaTh MHOTOTPAHHUKH, (PUT'YPBI U TIOBEPXHOCTH
BpAlllEHUs, UX CEUEHUs, B TOM YHUCIE C IOMOILBIO 3JIEKTPOHHBIX
CPEACTB; YMEHHME MPHUMEHSATh CBONCTBA TI'E€OMETPUYECKHUX (Uryp,
CaMOCTOSITENTFHO (HOPMYITHPOBATh OINPENEICHUsT H3ydaeMbIX (GUryp,
BBIIBUTATh TUIOTE3bl O CBOMCTBAX M IPU3HAKAX IEOMETPHUUYECKUX
¢uryp, OOOCHOBBIBaTh WJIM ONPOBEPraTh HX; YMEHHE IPOBOJUTH
kinaccudukanuoo QGUryp 1O pa3iMyHBIM [PU3HAKAM, BBIIOJHATH

HGO6XOHI/IMBIG JOMMOJIHUTCIIbHBIC ITIOCTPOCHUA

YMeHune omnepupoBaTh TMOHATUSIMHU: JIBIDKEHHE B TMPOCTPAHCTBE,
napajuieNbHbIN IepeHoCc, CHMMETPHS Ha MJIIOCKOCTH U B MPOCTPAHCTRBE,
MOBOPOT, MpeoOpa3oBaHUE M0A00MS, TMOAOOHBIE (UTYpBI; YMEHHE
pacrno3HaBaTh paBHbIE U MOJI0OOHBIE PUTYpHI, B TOM YHUCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYype; UCIOJIb30BAaTh T€OMETPHUUECKUE OTHOIICHHS
MpU PELICHUH 3aJ]]a4; HaXOJWUTh T€OMETPHUYECKHe BETUYHMHBI (IJMHA,
yroj, TUIomaab, 00bEM) TPH PEIICHUHM 3a]ad U3 APYTHX Y4eOHBIX
MPEAMETOB U U3 PEAIbHOM )KM3HU; YMEHHE BBIYUCIISITH T€OMETPUUECKUE
BEJIMYUHBI (JIJTMHA, YrOJI, IUIOMIalb, 00BEM, TUIONIAAh MOBEPXHOCTH),
WCTIONIB3YSl M3Y4YeHHbIE (HOPMYNBI U METOABI, B TOM YHCIE: IUIOIMIATh
MTOBEPXHOCTU MTUPAMHU/IBI, TPU3MBI, KOHYCA, [IHJIMHAPA, TUTOMAIL CPEpHI;
00BEM Ky0a, IPSIMOYTOIBHOTO TMapauiesienuIeaa, TUpaMuIbl, TPU3MBbI,
IWIMHApA, KOHYyCa, IIapa; yYMEHHWE HAaXOIWUTh OTHOIIEHHE OOBEMOB

NOJOOHBIX (GUryp

12

YMeHue omnepupoBaTh  MOHATHUSMHU:  MPSAMOYTOJIbHAas  CHUCTEMa
KOOpJUHAT, BEKTOP, KOOPIUHATHI TOYKH, KOOPJAMHATHI BEKTOPA, CyMMa
BEKTOPOB, MPOU3BEACHUE BEKTOPA HA YHUCIO, Pa3lioKEHHUE BEKTOpa IO
0a3ncy, CKaISIpHOE MPOM3BEACHUE, BEKTOPHOE IMPOU3BEACHHE, YrOJ
MEXIYy BEKTOpaMH;, yMEHHE  HCIOJNb30BaTh  BEKTOPHBIM U
KOOPJAMHATHBIA METOJ JUIS PEIICHUS TeOMETPUYECKUX 3a7ad W 3a1ad

JpYTruX y4eOHBIX MPEAMETOB
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YMeHue BbIOMpAaTh NOAXOMANIMM METON s pelleHHs 3a/Jayi;
MMOHMMAaHHUE 3HAYMMOCTH MAaTeMaTUKU B HM3YUYCHHH MPUPOJHBIX U
OOIECTBEHHBIX IMPOIECCOB M SBJICHMI; YMEHHE paclO3HaBaTh
MPOSIBJICHUE 3aKOHOB MaTeMaTHUKU B HCKYCCTBE, YMEHUE IPHUBOAMTH
MpUMEPbl MATEMAaTUYECKUX OTKPBITUA POCCUHUCKOW W MHUPOBOU

MaTeMaTU4eCKOU HayKU




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

Kon
1 Hucna u BBIYUCICHUS
1.1 Harypanbnsle u nensie yucina. [Ipu3Haky JenMMOCTH HEIbIX YUCEl
- Pammonanbhple  uyucna. OOBIKHOBEHHbIE M JAECATHYHBIE JpOOH, IPOLEHTHI,
' OeCKOHEUHbIE TIEPHUOUUECKUE IPOOH
13 Apudmernueckuii KOpeHb HATypaIbHOU cTeneHu. J{eHCTBHS ¢ apupMeTHIECKIMU
' KOPHSMH HAaTypaJIbHOU CTEIICHU
14 Crenenp ¢ wnensiM mnokasareneM. CTelneHb € palMOHAIBHBIM IIOKA3aTEIIEM.
' CaoiicTBa CTENEHU
15 CuHyC, KOCMHYC W TaHI'€HC YHCJIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHI€HC YMCIOBOIrO apryMeHTa
1.6 Jlorapudm uucna. /lecaTuynble U HaTypaibHbIe JOrapupMbl
JlelicTBUTEeNnbHBIE 4YKCIa. ApUdMETHUECKHEe OIepaluud C JAeHCTBUTEIbHBIMU
1.7 yucaamu. [TpuOnxkE€HHbIE BBIYUCIIEHNUS, TPaBUIIa OKPYTIICHUS, TPUKUIKA U OLIEHKa
pe3yJibTaTa BBIYMCICHUN
1.8 [IpeoOpazoBanue BeIpaKeHUN
1.9 KommiekcHele uncna
2 YpaBHEHHUsI U HEpABEHCTBA
2.1 [enble u 1poOHO-pallMOHANTbHBIE YPaBHEHUS
2.2 HppannoHaibHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHEHMs
24 [Toka3zaTenbHbIE U JOrapuPMUUECKUE YPABHEHHS
2.5 Lenbie u 1poOHO-paAIIOHAIbHBIE HEPABEHCTBA
2.6 HppaunoHanbHble HEPABEHCTBA
2.7 [Toka3zaTenbHbIE U JOrapuPMHUECKIE HEPABEHCTBA
2.8 TpuroHomeTpuuecKke HEPaBeHCTBA
2.9 Cucremsl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu
2.11 Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. ONpeaeanuTenb MaTpUILIbI




3 OyHK1MU U Tpaduku
31 OyHK1UA, cmocoos! 3ananus Gyaknuu. 'padux dyaknuu. B3aumuo oOpaTHBIC
' ¢ynkuuu. Yérneie u Heuétele GyHkuuu. Ilepuoauueckue GyHKIuM
OOnacte ompeneneHuss U MHOXeCTBO 3HaueHMd ¢ynkuumu. Hymm QyHKmmm.
39 IIpomMexxyTkM  3HAKOIOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIMH.
' MaxkcumymMbl 1 MUHUMYMbI (GyHKUMU. HanOospliee u HauMeHblee 3HAYCHHE
(GYHKLINHU HAa IPOMEXYTKE
13 CrenenHass ¢GyHKLUMs C HaTypalbHbIM M L€NbIM IoKazateneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpadK KOPHS n-OW CTETICHH
34 Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U rpaduku
3.5 IToka3zarenbHas u sorapudmuyeckas GyHKIUU, X CBONCTBA U TpaduKu
36 Touku paspsiBa. Acumnrtorsl TpadukoB ¢Qynkuuid. CpolicTBa (yHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 33AaHUSI [1OCJIE0BATEILHOCTEN
3.8 Apudmernuaeckas u reomeTpuaecKkas mporpeccun. @opmyiia CII0KHBIX MPOLEHTOB
4 Havana marematnueckoro ananusa
4.1 ITpousBonnas ¢pyHkuuu. [Ipon3BoaHbIe 3IeMEHTApHBIX (QYHKIMN
[IpumeHeHne NPOU3BOMHOM K HMCCIEOBAHUIO (YHKIMA HAa MOHOTOHHOCTb MU
4.2 skcTpeMyMbl. HaxoxxeHne HanbobIero 1 HaMMEHbLIETo 3HaYeHUs! QYHKIMU Ha
OTpE3Ke
4.3 [lepBooGpasnas. MHTterpain
5 MHoxecTBa 1 JOrHKa
5.1 MHoecTBO, oniepaluy HaJl MHOKeCcTBaMu. J{narpammel Oitniepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnucarenpHasi CTaTUCTUKA
6.2 BepositHOCTB
6.3 Komb6unaropuka
7 I'eomerpus
7.1 @urypsl Ha IIJIOCKOCTH
7.2 IIpsiMBIE U INIOCKOCTU B IIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEPXHOCTH BpalCHUS




7.5

Koopaunatsl 1 BEKTOpBI




YYEBHO-METO/MYECKOE OBECHEYEHUE OBPA30OBATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 VUEHUKA
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* Maremaruka: anreOpa ¥ Hayajla MaTEMaTHYECKOro aHanu3a, reometpus. ['eomerpus. 10-11
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