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IHOACHUTEJIBHAA 3AIIMCKA

I'eomeTpus sBasieTcss OAHMM M3 0a30BBIX KypCOB Ha YPOBHE CpEIHEro oOIIero
oOpa3oBaHMs, TaKk Kak 0OecreyrMBaeT BO3MOXKHOCTb W3YYEHHs AMCLMILIIUH E€CTECTBEHHO-
HAyYHOM HAINpaBICHHOCTH M IPEAMETOB T'yMaHUTapHOro mukia. [lockonbky noruueckoe
MbIIIeHHE, (HopMHUpyeMOe IIPU U3YYEHHH OO0YYarOIIMMHUCS MOHATUHHBIX OCHOB I'€OMETPUH,
MpU JOKA3aTelIbCTBE TEOPEM U TMOCTPOCHUHU IIETMOYKU JIOTMYECKUX YTBEPKICHUI Mpu
pelIeHHd TEeOMETPUYECKUX 3aJlay, YyMEHHE BBbIIBUIaThb M OMNPOBEpraTh TUIOTE3bI
HEMOCPEACTBEHHO HCIONb3YIOTCSI MPHU PEIIeHUH 3a7ad €CTECTBEHHO-HAYYHOTO IMKJIa, B
YaCTHOCTH (PU3UUECKUX 3a]1a4.

[enb ocBoeHUs porpaMMbl yaeOHOro Kypcea «I'eomeTpus» Ha yriiyOJI€HHOM ypOBHE —
pa3BUTHE WHIUBUAYATIbHBIX CIHOCOOHOCTEH O0y4aroumuxcs NMpU U3YYEHUU T€OMETPHH, Kak
COCTaBJISIIOLIEH MpeaMeTHOl obnactu «MaTtemaruka U uH(GOpPMaTUKa» uyepe3 odecreueHue
BO3MOXXHOCTH MPHUOOPETEHUSI U UCIOJIb30BaHUs Oosiee TIyOOKUX FeOMETPUUECKUX 3HAHUM U
NeNcTBUM, crienn(UIHBIX TEOMETPUU, U HEOOXOIUMBIX Ul YCIEIIHOTO MPodeccrnoHalbHOTO
o0pa3oBaHMsl, CBA3aHHOTO C UCTIOJIb30BAHUEM MATEMAaTHKH.

[IpuopuTeTHBIMM  3ajjauaMd  Kypca TE€OMeTpUM Ha  YriyOJE€HHOM  YpOBHE,
pacCIIUPSIOUIMMH U YCUIIMBAIOIIUMU Kypc 0a30BOr0 YpOBHS, SBISIOTCS:

paciidpeHre NpPeICTaBICHUS O TEeOMETPUU KaK 4YacTH MHUPOBOM KYIbTYpPBl H
(dbopMHpOBaHNE OCO3HAHUS B3aMOCBS3H T€OMETPUU C OKPYKAIOLTUM MUPOM;

dbopMupoBaHUE MPEACTABICHUS O MPOCTPAHCTBEHHBIX (PUTypax KaK O BaKHEHIIMX
MaTEeMaTHYECKUX MOJIENSIX, MO3BOJIAIOIIMX OIUCHIBATh M H3y4aTh pa3HbIe SBICHUS
OKpY)KaloIllero MHpa, 3HAHWE TMOHATHUHHOro ammapara mo paszzeny «CTepeoMeTpus»
y4eOHOro Kypca reOMEeTpuH;

dbopMUpOBaHHE YMEHHS BJaJeTh OCHOBHBIMU TIOHATHUSMU O THPOCTPAHCTBEHHBIX
¢dburypax u UX OCHOBHBIMU CBOICTBaMH, 3HaHHE Te€opeM, POPMYJ U YMEHHE UX MPUMEHSTH,
YMEHHUS I0Ka3bIBaTh TEOPEMbI U HAXOJAUTh HECTaHIaPTHBIE CIIOCOOBI pElICHUS 3a/1a4;

dbopMUpOBaHNE YMEHUSl paclo3HaBaThb Ha YepTekaxX, MOJAEISAX M B pEalbHOM MHpE
MHOTOTPaHHUKH U TeJia BpalleHHs, KOHCTPYUPOBATh T€OMETPUUECKHE MOJICIH;

dbopMUpOBaHME  TOHUMAHUS  BO3MOXHOCTH  AKCHOMAaTHYECKOrO  MOCTPOEHUS
MaTeMaTHYeCKUX TeopHil, GopMHupoBaHHE MOHUMAHUS POJIM AKCUOMATHKU MPU MPOBEIECHUU
paccyxJIeHU;

¢dbopMUpOoBaHHE YMEHHMsS BIAJETh METOJAMHU JO0KAa3aTelIbCTB U AJFOPUTMOB PEIICHUS,
YMEHHUS HMX MPUMEHATb, IPOBOAMTH JOKA3aTENIbHBIE PACCYXKICHHUS B XOJ€ peIleHUs
CTEepEOMETPUYECKUX 3alad M 3a7ad C MPaKTHUYEeCKUM cojepxaHueMm, (popMUpOBaHUE
MpEJICTaBICHUs] O HEOOXOJUMOCTH JOKa3aTeNbCTB IMPU OOOCHOBAHWU MaTEMaTHUYECKHUX
YTBEP>KIACHUH U POIM aKCHOMATUKU B TPOBECHUH JIEAYKTUBHBIX PACCYXKICHHUIA;

pa3BUTHE U COBEPLICHCTBOBaHHE HHTEJUICKTYaJIbHBIX U TBOPYECKUX CIOCOOHOCTEM
o0y4aroluxcs, MO3HABATEIbHON AKTUBHOCTH, HCCIEIOBATENbCKUX YMEHHM, KPUTHYHOCTH
MBIIUICHHS], UHTEpeca K U3YYEHUIO T€OMETPHH;

dbopMupoBaHue (PYHKIIHMOHATBHONH TIPaMOTHOCTH, PEIEBAHTHOM T€OMETPUU: YMEHHS
pacrno3HaBaTh MPOSIBICHUS T'€OMETPUYECKUX TIOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
pEabHBIX JKU3HEHHBIX CUTyallUSX M TMpPH HU3YYCHHHM JPYTUX Y4eOHBIX MPEIMETOB,
MPOSIBIICHUSI 3aBUCHUMOCTEH W 3aKOHOMEPHOCTEH, MOJEIUPOBAHMS PEAJbHBIX CUTYalUM,
UCCIIEIOBaHMS MOCTPOSHHBIX MOJIeNiel, HHTEPIPETalluU MOJYyYEeHHBIX PE3yJIbTaTOB.

OCHOBHBIMHU COZICpKATEIBHBIMU JIMHUSAMU ydeOHOoro kypca «I['eomerpusi» B 10-11
Kiaccax sBisitoTcs: «lIpsiMble U IMJIOCKOCTH B MPOCTPAHCTBE», «MHororpanHukm», «Tena
BpallleHus», «BEeKTOpbI U KOOPAMHATHI B IPOCTPAHCTBEY, «JIBUKEHHS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO tpeboBaHUE «YMETh ONEPUPOBATH IMOHATHIMU,
pEJIEBaHTHBIMHU T€OMETPUU Ha yriayOosn€HHOM ypoBHEe oO0ydyeHus B 10—11 kimaccax, oTHOcUTCS
KO BCEM COZepKaTelbHbIM JUHHUAM y4eOHOro Kypca, a GOpMUPOBAHUE JIOTHUECKUX YMEHUN



pacnpezensercs He TOJbKO IO COJEp)KaTeNbHBIM JIMHUSIM, HO WU IO TojJaM OOy4eHHS.
Copepxanre 00pa3oBaHUs, COOTBETCTBYIOLEE NPEAMETHBIM pe3yJbTaTaM OCBOCHUS
@enepanbHOll  paboyeil  mporpaMmbl, — pacHpelneN€HHBIM 10  rojamM  O0y4eHwus,
CTPYKTYpUPOBAHO TaKUM 00pa30M, 4TOObI KO BCEM OCHOBHBIM, MPUHIUITHAIBHBIM BOIIPOCaM
oOyuaroluecsi 0o0palaiuch HEOJHOKPATHO. JTO IMO3BOJSET OpPraHU30BaTh OBIAJCHUE
F€OMETPUUECKUMU TIOHATUAMU M HaBBbIKAMU IIOCJEIOBAaTENbHO M MOCTYHaTelbHO, C
cOOJIOIGCHUEM MPHUHIIMIIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKIJIIOYATh B OOLIYI0 CHCTEMY
TreOMETPUUECKUX TMPEACTaBICHUI 00ydJaromuxcs, pacmupss u yroyonsas e€, obOpasys
MIPOYHBIE MHOKECTBEHHBIE CBSI3H.

[lepexon Kk U3y4eHHIO T€OMETPUU Ha YTIyO0IEHHOM YPOBHE MO3BOJISIET:

co3iath ycioBus s auddepeHnuanuy oOydeHusi, MOCTPOCHUS HHIUBUIYATbHBIX
o0pa3oBaTeNbHBIX MporpaMM, oOecrneuyuTh YriayOJaéHHOEe HW3Y4YeHHEe TIeOMETPUU Kak
cocTraBJsitoleil yaueOHoro npeamera «MaremaTukay;

MOATOTOBUTH OOYyYaIOIUXCsl K MPOAODKEHHUIO M3YyYEHUS MaTeMaTHKHd C Y4ETOM
BeIOOpa Oyaymedd mnpodeccun, obecrneurnBas MPEEMCTBEHHOCTh MEXAY OOmMUM |
po¢eCCUOHATBHBIM 00pa30BaHUEM.

Ha usydyenue yue6HOTO Kypca «I'eoMeTpus» Ha yriyoJI€HHOM ypoBHE oTBOoaAMTCS 204
yaca: B 10 kiracce — 102 ygaca (3 yaca B Heneno), B 11 kmacce — 102 yaca (3 yaca B HEACIIO).



COJEPKAHUE OBYYEHUA
10 KJTACC

IIpsiMble U MJIOCKOCTH B IPOCTPAHCTBE

OcHoBHblE TOHSATHS cTepeoMeTpuu. Touka, mpsiMasi, IJIOCKOCTh, MPOCTPAHCTBO.
[TonsTe 00 aKCMOMAaTHYECKOM MOCTPOCHHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CIIEJICTBUS U3 HUX.

B3aumHoe pacnosioskeHue npsiMbIX B MPOCTPAHCTBE: MEPECeKaIOLIUeCs, TapaieIbHbIe
U cKpeuuBaronirecss mnpsimble. [IpusnHaku ckpeuuBaronmxcs npsMbiX. [lapannenbHOCTh
NOpSIMBIX U TUIOCKOCTEM B TPOCTPAHCTBE: MapajlielbHbIe TMpsSMble B IPOCTPAHCTBE,
MapajuleNbHOCTh TPEX MPSMBIX, MapajUIebHOCTh NPSIMOM M TuiockocTH. [lapamiensHoe u
LEHTPaJIbHOE MPOEKTUpOBaHUE, n3o0paxkeHue ¢uryp. OCHOBHBIE CBOICTBa MapajieIbHOTO
npoektupoBanus. M3o0paxkeHue ¢uryp B MapasiebHOW  NPOEKUUU. YTJIBl €
COHAIIPaBJIICHHBIMU CTOPOHAMH, YroJl MEXAy HpsIMbIMU B mpocTpaHcTBe. [lapannenbHOCTh
IJIOCKOCTEH: mapajuiebHble IIIOCKOCTH, CBOMCTBA MapaulebHbIX MiockocTel. [Ipocreiinme
MIPOCTPAHCTBEHHbIE (UTYpbl HA IUIOCKOCTH: TETpa’ap, MapajlieNenune]l, MOCTPOSCHUE
CEUYECHU.

[lepieHIUKYISIPHOCTh MPSAMOM U IJIOCKOCTH: TMEPHEHANKYJISpHbIE NpsSMble B
MPOCTPAHCTBE, MpSMbIE MapaiielbHble WM TMEPHEHAUKYISPHbIE K IUIOCKOCTH, MpPU3HAK
MEPIEeHIUKYISIPHOCTH TPSAMON W IIJIOCKOCTH, TeopeMa O NpSIMON MepHeHAUKYISIPHON
wiockocTu. OpToroHajgbHOE IpoeKTUpoBaHue. [lepneHaAuKyIsp U HAKJIOHHBIE: PACCTOSHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHME OT MPSAMOM A0 IUIOCKOCTH, MPOEKIHs (QUIypbl Ha
IJIOCKOCTh.  [lepneHauKyaspHOCTh IJIOCKOCTEH: MpHU3HAK MEePHEHAUKYISIPHOCTH JABYX
wiockocteil. Teopema o TpEX mepreHuKysIpax.

VYriael B MPOCTPAHCTBE: YroJl MEXAY MNPSIMOM M IUIOCKOCTBIO, JIBYI'PaHHBIA yToIl,
JIMHEWHBIN Yroy JBYrpaHHOro yrya. TpéxrpaHHbli W MHOrorpaHHble yribl. CBoiicTBa
IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBoiicTBa IUIOCKMX M JIBYyTPaHHBIX YIJIOB
TpEXrpaHHOTO yria. TeopeMbl KOCHHYCOB M CHHYCOB JUIsl TPEXTPAHHOTO YTJIa.

MHororpaHHuKH

Bunel MHOrOrpaHHUKOB, pa3BEpTKa MHOrorpaHHuka. [Ipu3ama: n-yronpHas mnpusma,
npsiMasi ¥ HaKJIOHHasi MPU3MbI, OOKOBasi U IMOJIHAs MOBEpXHOCTh pu3Mbl. [lapannenenunen,
MPSIMOYTOJIbHBIN Tapajulefienunea] U ero cBoiicTBa. Kparwailmive myTd Ha HOBEPXHOCTH
MHororpanHuka. Teopema Dinepa. IIpocrpancrBennas teopema Iludaropa. ITupamuaa: n-
yrojibHas NUpamuja, MpaBuibHas U yceu€HHas nupamuabl. CpoiicTBa pédep U OOKOBBIX
rpaHeil MpaBWIbHOM mnupaMujbl. [IpaBuibHBIE MHOTOTPAaHHUKU: TpaBUIbHAs TpU3Ma U
MpaBWIbHAs MUpaMKJIa, PAaBUIIbHAS TPEYrojibHAs MUPAMUJIA U MPAaBUIBHBINA TeTpalap, KyoO.
[IpencraBieHue o MpaBUIbLHBIX MHOTOIPAHHUKAX: OKTAdIp, JOJAEKAdAP U UKOCADIP.

Bobruncnenue 31eMEHTOB MHOTOIPAHHUKOB: pEOpa, aAuaroHanu, yribl. llinomans
OOKOBOIl MOBEPXHOCTU U TOJHON IMOBEPXHOCTH MPAMOM MPHU3MBL, IUIONMIAJAb OCHOBAaHUH,
TeopeMa O OOKOBOW IMOBEPXHOCTH MpsiMOi mpu3Mbl. [lnomaas OOKOBOM MOBEPXHOCTH U
MOBEPXHOCTH PABWJILHOM MUPaMU/IbIL, TEOpEMa O IJIOUIAAN YCeUEHHON MUPaMUIbI.

CumMeTpusi B IPOCTPAHCTBE. DJIEMEHThl CUMMETPUU MPAaBUIBHBIX MHOTOIPAaHHUKOB.
CumMmeTrpusi B MPaBUIHLHOM MHOTOTPAaHHHMKE: CHUMMETPHUS Mapajielenurena, CUMMETPHUs
MPaBWJIbHBIX MTPU3M, CHMMETPHS MPAaBUILHOM MUPAMHUIBI.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

[TonsTHs: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOp, JJMHA HEHYJEBOTO BEKTOPA,
BEKTOPHl KOJUIMHEApHbIE, COHAMPABICHHBIC U MPOTHUBOIOIOXKHO HANPABICHHBIE BEKTOPBI.
PaBeHnctBo BekTOpoB. JlecTBUS C BEKTOpaMHU: CIOKEHHWE W BBIYMTAHHUE BEKTOPOB, CymMMa
HECKOJIbKUX BEKTOPOB, YMHOKEHHE BeKTOpa Ha 4uciio. CBONHCTBA CIOXKEHHUS BEKTOPOB.
CpoiicTBa yMHOXEHUsI BekTopa Ha uucio. [loHsTne KomIuiaHapHble BeKTOphl. I[Ipu3nHak



KOMIUTaHApHOCTU TpEX BekTopoB. [IpaBuio mnapamienenunena. Teopema o pasnokeHUU
BEKTOpa MO TpEM HEKOMILIaHapHbIM BekTopam. [IpsmoyrosnpHas cucreMa KOOpPAMHAT B
npoctpanctBe. Koopnunatel BekTopa. CBs3b MEXAY KOOpPAMHAaTAaMU BEKTOpa U

KOOpJAMHATAMM TOYEK. YTOJI MEXAy BeKTopamu. CKaJlsIpHOE TPOU3BENCHNUE BEKTOPOB.
11 KJIACC

Tena Bpamenus

[ToHsaTHs: UMIAMHIpPUYECKAas MOBEPXHOCTh, KOHHWYECKas IMOBEPXHOCTb, cepuyeckas
MOBEPXHOCTh, 00pa3yroliue NoBepxHocTei. Tena BpallleHus: IWIMHIP, KOHYC, YCEUEHHBIN
KOoHyc, cdepa, map. BzaumHoe pacrosioxxenue cepbl U MI0CKOCTH, KacaTelnbHas MI0CKOCTh
K cdepe. M3o0paxeHue Ten BpalleHHs Ha IUIOCKOCTH. Pa3BépTka HuiMHIpa M KOHYcCA.
Cummetpus cepsl U mapa.

O06bEM. OcHoBHBIE cBOMcTBa 00BEMOB Tel. Teopema 00 00BEME MPSIMOYTOJIBLHOTO
napajuienenunena u cieactsus u3 He€. OOBEM MpsAMON M HAKIIOHHOM MPU3MBI, IWIMHIPA,
nupamMuibl 1 Konyca. O6bEM I1apa U MapoBOr0 CErMEHTa.

KoMOunanmu Ten BpalieHus W MHOrorpaHHukoB. [Ipu3ma, BmHcaHHas B IWJIMHID,
onucaHHas okojo unHapa. [lepeceuenue cdepsl u mapa c miockocteio. Kacanue mapa u
chepbl miaockocThio. [loOHSATHE MHOTOrpaHHUKA, OMHCAHHOTO OKOJO cdephl, cdepsl,
BIIMCAHHOM B MHOTOTPAaHHUK WJIM TEJIO BpalllCHUSI.

[Inomanp moBepXHOCTH LMIMHAPA, KOHYCa, Iuiomanb cdepsl u e€ yacteil. [lonodue B
npoctpanctBe. OTHomieHne OOBEMOB, IUIOHIaed TOBEPXHOCTEH MOAOOHBIX uryp.
[IpeoOpa3zoBanue momobus, romoTeTus. Pemenue 3aay Ha MIOCKOCTU C UCHOJIB30BAHUEM
CTEepEOMETPUUYECKUX METOJIOB.

[loctpoenne ceyeHU MHOTOTPAHHUKOB U TN BpALICHUS: CEUYEHHs IMIMHIpPA
(mapannenbHO W MEPHeHIUKYISIPHO OCH), CEYeHUs KOHyca (MapajulefibHble OCHOBAaHUIO U
MPOXOISIINE Yepe3 BEPIIUHY), CEYEHUS I1apa, METO/IbI TIOCTPOSHUS CEUEHUN: METO/I CIIE/IOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METO]] IIEPEHOCA CEKYILEH MI0CKOCTH.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

Bextopel B mpoctpanctBe. Ormepanuu Haja BeKTopaMu. BekTopHoe yMHOXKEHHE
BeKTOpoB. (CBOHCTBa BEKTOPHOTO YyMHOXKeHUs. [IpsMoyronpHasi cucreMa KOOpPAMHAT B
npoctpanctBe. Koopaunatel Bektopa. Pasnoxkenue BekTopa mo 0Oasucy. KoopaumnatHo-
BEKTOPHBIN METOJ] MPU PELICHUH T€OMETPUUECKHX 3a]1ay.

JBu:KeHMsI B MIPOCTPAHCTBE

JIBxenus mpoctpadcTBa. OroOpakenus. J[BwkeHuss u paBeHcTBO ¢uryp. OOmme
CBOMCTBA JIBM)KCHMI. Buapl NBMKEHUI: MapajuieIbHbIi NEPEeHOC, LIEHTPajdbHasl CUMMETPUS,
3epKajibHas CUMMETpHUs, MOBOPOT BOKpYr mpsimoil. [IpeoOpazoBanus momobus. Ilpsamas u
cdepa Diinepa.



IVIAHUPYEMBIE  PE3YJIbTATBI OCBOEHUSI  YYEBHOI'O KYPCA
«'EOMETPUS» (YIJIYBJIEHHBIM YPOBEHb) HA YPOBHE CPEJIHEI'O
OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

1) rpaxxnanckoe BocnuTaHue:

c(hOPMHUPOBAHHOCTh TPAKIAHCKON TMO3HMIMK OOYYaroIerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO YJ€HA POCCHUMCKOTO 00IIEeCTBa, MPEACTABIICHUE O MATEMAaTHICCKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHHH, MPOUEAYpP TPaXTAHCKOTrO O0OIIecTBa
(BBIOOPBI, OIIPOCHI M APYTO€), YMEHUE B3aMMOJICUCTBOBATh C COIMAIBHBIMA MHCTHUTYTAMHU B
COOTBETCTBHUH C X (DYHKIIUSAMHU U HAa3HAUYCHUEM;

2) NIaTPUOTHYECKOE BOCIIUTAHME:

c(hOPMHUPOBAHHOCTh  POCCHUHCKOW TpakKTaHCKOW HUICHTUYHOCTH, YBaXKEHHUS K
MPOIIJIOMY ¥  HACTOSAIIEMY pPOCCHUCKOM MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHE K
JTOCTHDKCHHMSIM ~ POCCHMCKMX MAaTEMaTHUKOB W POCCHHCKOW MAaTeMaTHYeCKOW  IIIKOJIBI,
WCIIOJIb30BaHHUE ITUX JIOCTHKEHUH B JPYTHX HayKax, TEXHOJOTHUSX, chepax SKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX IIEHHOCTEH POCCHICKOro Hapona, CcHOpPMHPOBAHHOCTH
HPaBCTBEHHOTO  CO3HAHUS, OSTHYECKOTO TOBEICHHS, CBSI3aHHOTO C IPAKTHYECKHM
MIPUMEHECHHUEM JIOCTHKEHUN HAYKH M JICSITSIIbHOCTBIO YUEHOT0, 0OCO3HAHHE JIMYHOTO BKJIA/IA B
MMOCTPOCHUE YCTOMYHUBOTO OyIYIIETO;

4) acTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKOE OTHOIICHHME K MHPY, BKJIIOYAs OCTETHKY  MAaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, PEIICHUH, PacCyXJACHHH, BOCIPUUMYUBOCTH K
MaTeMaTHYECKUM acTieKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA,

5) pusnyeckoe BocUTAHUE:

c(hOPMUPOBAHHOCTh YMEHHsI TPUMEHSATh MaTeMaTHYEeCKHUE 3HAHHS B HMHTEpecax
310pOBOro W Oe30macHoro odpasa >KM3HU, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 37I0pPOBBIO
(3mopoBoe uTaHue, COATAHCUPOBAHHBIN PEKUM 3aHATUN U OT/ABIXA, peryispHas Gundeckas
AKTHUBHOCTH), (PU3MUECKOE COBEPIICHCTBOBAHUE MPH 3aHATUAX CIIOPTUBHO-0310POBUTEIHHOM
NEeSATEIBbHOCTBIO;

6) TpynoBoe BociuTAHME:

TOTOBHOCTh K TPYyAY, OCO3HAaHHE IIEHHOCTH TPYIOJIOOMS, WMHTEPEC K pa3IudHBIM
chepaM podeCcCHOHATHHON IEATETLHOCTH, CBA3aHHBIM C MATEMATUKOU U €€ MIPUIIOKEHUSIMH,
YMEHHE COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mpopeccCuu | PeaTn30BbIBAThH
COOCTBEHHBIC KWU3HCHHBIC IUTAHBI, TOTOBHOCTh M CIHOCOOHOCTH K MaTeMaTHYECKOMY
00pa3oBaHMIO U CaMOOOPA30BAHMIO HA MPOTSHKCHUU BCEH YKU3HHU, TOTOBHOCTh K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUICCKUX 3a]1a4 MAaTEMaTHICCKON HAIIPaBICHHOCTH;

7) 3K0J10ruYecKoe BOCIIUTAHME:

c(hOPMHUPOBAHHOCTh JKOJOTUYECKON KYJIbTYphl, TOHMMAHUE BJIUSHUSA COIMAIBHO-
AKOHOMHUYECKHUX IPOILIECCOB Ha COCTOSIHHE MPUPOJHONW W COIMAIBHOW CpEIbl, OCO3HAHHUE
IO0ABPHOTO ~ XapaKTepa 9SKOJOTMYECKHX MpoOJieM, OpHEHTallsd Ha TNPUMEHEHHUE
MaTeMaTHYeCKUX 3HAHWW JUIA pelieHus 3amad B O0JacTH  OKPYXKAIOIIEH Cpelbl,
IJIAHUPOBAHUE MOCTYIKOB M OIEHKH MX BO3MOKHBIX IMOCJICACTBUH I OKPYKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOT0 TO3HAHMS:

c(hOPMHUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTUS HAyKW M OOIIECTBEHHOW NPAKTUKH, MMOHMMAaHHME MAaTEMaTHYECKOW HayKH Kak
chephl YETOBEYECKON EATEeILHOCTH, ITAloOB €€ Pa3BUTHS W 3HAYMMOCTH IS Pa3BUTHUSA
[UBWIN3AIIMY, OBJIAJICHUE SI3BIKOM MaTEMaTHMKH M MaTeMaTHYeCKOW KyJIbTypod Kak



Cp€ACTBOM IIO3HAHHUA MHPA, T'OTOBHOCTH OCYIICCTBIIATH IIPOCKTHYIO M HCCICAOBATCIbCKYIO
ACATCIIBHOCTh HHAWBUAYAJIILHO U B I'PYIIIIC.

METAIIPEJMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHBbIE YHHBEPCAJbHbIE YUeOHbIE 1elCTBHS

Ba3oBble Jlornueckue n1ecTBUA:

BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKH MAaTEeMAaTHUYECKUX OOBEKTOB,
MOHATUM, OTHOLIEHUN MEXIy MOHATHAMH, (OPMYIUPOBATh OIpENeiIeHUs] TOHATHUH,
YCTaHABIIMBATh CYIIECTBEHHBIM MpPU3HAK KIacCHU(PUKAIMU, OCHOBaHHUS A1 0000IIeHus u
CpaBHEHHUS, KpUTEPUU TPOBOJAUMOIO aHAIIN34;

BOCIPUHUMATh, (OPMYJIUPOBATh U MPeoOpa30OBBIBATH CYKJEHUS: YTBEPAUTEIbHbIE U
OTpHUIaTeNbHbIE, EAMHUYHBIC, YACTHBIE U OOLIUE, YCIOBHBIE,

BBISIBJISITH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpEUHs B paKTax,
JTaHHBIX, HAONIOACHUAX U YTBEPXKACHUAX, MpeuiaraTb KPUTEPUU MJI1  BBISIBICHUS
3aKOHOMEPHOCTEN ¥ TPOTUBOPEUHI;

JIeNIaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHUKH, JIEAYKTHBHBIX U MHIYKTHUBHBIX
YMO3aKJIIOYeHHH, yMO3aKIIOUeHUH 110 aHAJIOTHH;

MIPOBOAUTH CAMOCTOSITEIILHO JI0Ka3aTeIbCTBA MAaTEMAaTHUECKUX YTBEPKACHUN (IIpsiMble
U OT MPOTHUBHOIO), BBHICTPAUBATH apryMEHTAIMIO, MPUBOAUTH MPUMEPHI U KOHTPIPUMEPHL,
000CHOBBIBAaTh COOCTBEHHbBIE CYXICHHSI U BHIBOJIBI;

BbIOMpaTh crnoco0 pelieHuss yuyeOHOW 3anauu (CpaBHHBATh HECKOJIBKO BapHAaHTOB
pelieHus, BbIOMpaTh Haumboljiee MOAXOASIIMNA C Y4ETOM CaMOCTOSITENIbHO BBIJEIEHHBIX
KpUTEPHUEB).

Ba3oBble ucciaenoBarejabcKue NeiiCTBUA:

UCIOJIb30BaTh  BOMPOCHl ~ KaK  MCCJIENOBATEIbCKUI ~ MHCTPYMEHT  IO3HAHMS,
(dbopMynupoBaTh BONPOCHL, (UKCHUPYIOLIUME MPOTHBOpEYHe, MpodIeMy, YCTaHABIMBATh
HCKOMOE U JaHHOE, (OPMUPOBAThH TUIIOTE3Y, ApPTyMEHTHPOBATH CBOIO MO3UIUIO, MHEHHE;

MPOBOAUTHh CAMOCTOSITENIbHO CIUIAHUPOBAHHBIA SKCIIEPUMEHT, HCCIEIOBAHHUE IO
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUeCKOro OOBEeKTa, SBJICHUS, MPOIECcCa, BBISIBICHUIO
3aBHUCHUMOCTEH MEXIy 00bEKTaMu, IBJICHUSIMH, TPOLIECCaMU;

CaMOCTOSITENIbHO ~ (pOPMYJIUpPOBaTh OO0OOLIEHUS ¥ BBIBOABI IO  pe3ylbTaTam
MPOBEAEHHOTO HAONIONCHUS, UCCIIEOBAHMS, OICHUBATh JIOCTOBEPHOCTh MOJYyYEHHBIX
PE3yJbTAaTOB, BHIBOJIOB U 00OOIICHMIA;

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCa, a TAK)KE BBIIBUTaTh MPEIOI0KEHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pab6ora ¢ undgopmanueii:

BBISBJIATH JAe(PUIMTHI MHPOPMAIUH, TaHHBIX, HEOOXOJUMBIX JJIsi OTBETa Ha BOIIPOC U
JUISL pellieHus 3a1a4H;

BbIOMpaTh HMHPOpPMAIMI0 U3 HUCTOYHUKOB PpAa3IMYHBIX THUIIOB, AaHAIU3UPOBATH,
CUCTEeMAaTU3UpPOBaTh U HWHTEPIPETHPOBATh HHGOPMAIMIO PA3IUYHBIX BHUAOB U (QopM
MIpeICTaBJICHMUS,

CTPYKTYypUpOBaTh HH(OpMALMIO, TMPEACTaBIATh €€ B pa3Iu4HbIX (Qopmax,
WJUTIOCTPUPOBATH TpaduvecKi;

OLICHUBATh HAAEKHOCTh HMH(POPMAIMU IO CaAMOCTOSITENBHO CHOPMYIUPOBAHHBIM
KPUTEPUSM.

KoMMmyHnKaTHBHBIE YyHUBEpPCaJIbHbIE y4eOHbIe JeiicTBUS
Oo0umenne:
BOCIPUHUMATH U (POPMYIUPOBATH CYXJACHUS B COOTBETCTBUU C YCIOBUSAMHU U IEISIMU
oOIIeHHUs], ICHO, TOUHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MUCHMEHHBIX



TEKCTax, JaBaTh MOSCHEHHUS MO XOJy pElIeHUs 3aJayd, KOMMEHTHPOBATh MOJYyYEHHBIN
pe3yJbTarT;

B X0Jie 00CYk/IeHU 337aBaTh BOMPOCHI M0 CYHIECTBY OOCYXKIaeMON TeMbI, IPOOIEMBI,
pelaeMoil 3a1aun, BHICKA3bIBAaTh UIICH, HAllEJICHHbIE HA MTOMCK PEIEHUSs, COIOCTABIATH CBOU
CYXKICHHUSI C CYXKICHUSMHU JAPYTUX YYaCTHUKOB JMaiora, OOHAapyXHUBaTh pa3linyue U
CXOZCTBO MO3UIIHI, B KOPPEKTHOH opMe hOopMyIHpOBATh pa3HOTIacHsl, CBOM BO3PAXKECHUS;

MIPEJICTaBIATh Pe3yNbTaThl PEUICHUS 3a7aud, SIKCIIEPUMEHTa, UCCIIEOBAHMSI, TPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (QopMaT BBICTYIUIEHHS C YY€TOM 3ajad MpE3eHTAlUud U
0COOEHHOCTEH ayIUTOPUH.

PeryasiTuBHbIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUSA

Camoopranmszauus:

COCTaBJIATh IUJIaH, aJTOPUTM pELICHMs 3aJjaud, BHIOMpATh CIOCOO pElIeHUs: ¢ yuéToM
MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh
BapHaHThI PEeUICHHUH ¢ y4€TOM HOBOM HH(pOpMALIHH.

CaMOKOHTPOJIb, SMOIIUOHAIbHbIH HHTE/VIEKT:

BJIa/IETh HABbIKAMHU II03HABATENIbHON pe(JeKcuu Kak OCO3HAHHs COBEPIIAEMBIX
JEHCTBHUI U MBICIIUTENBHBIX MTPOLIECCOB, UX PE3YIbTATOB, BIaI€Th CIOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS Mpoliecca U pe3ysibTaTa pelleHrs MaTeMaTHUeCKOH 3a1auu;

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUU 3a/1a4l, BHOCUTH
KOPPEKTHUBBI B JIEATEJIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HaMJIEHHBIX
OIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBAaTh COOTBETCTBUE pe3yjbTaTa IEeId U YCIOBHUSIM, OOBICHITH NPUUYHHBI
JOCTUKEHHSI UM HEJOCTIXKEHUS Pe3yNbTaTOB ACSTENbHOCTH, HAaXOAWTh OIIMOKY, TaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHasi 1eSITeJIbHOCTD:

MOHUMATh M HMCHOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U WHAMBUAYaIbHON pabOThI
IpHU pelleHUuU y4eOHBIX 3a7ad, MPUHUMATh LEIb COBMECTHOW AEATEIbHOCTH, MJIAaHHUPOBATh
OpraHM3aIlI0 COBMECTHON padOThI, paclpenensTh BUIbl paboT, JOrOBapuUBaThHCs, 00CyKIaTh
MIPOLIECC U pe3yNbTaT padoThl, 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/ICH;

y4acTBOBATh B TPYNIIOBBIX opMax paboThl (00CyX ACHUS, 0OMEH MHEHHM, «MO3TOBBIC
HITYPMbD» U MHBIE), BBIIOJIHATH CBOIO 4YacTh pabOThl M KOOPAUHUPOBATH CBOU JACUCTBUS C
JIpYTMMU 4YJ€HaMH KOMaH/bl, OILIEHMBATh KayecTBO CBOEr0 BKJaJa B OOIIMU MPOIYKT IO
KpuTepusm, chopMyJIUPOBAHHBIM YIYACTHUKAMU B3aUMO/ICHCTBUS.

INPEAMETHBIE PE3YJIBTATbBI

K xonity 10 kjacca o0ydyarOmMics HAYIUTCS

e CBOOOJHO OMNEPUPOBATH OCHOBHBIMU IOHSATHSMH CTEPEOMETPUU MPHU PEHICHUU
3aJla4 ¥ MPOBEICHUU MaTeMaTHYECKUX PacCyKICHUM;

® [PUMEHATH AaKCHOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX I[PH PEHICHUU
reOMEeTPUUYECKUX 3a/1a4;

e iaccupUUUMPOBAaTh B3aUMHOE PACMOJIOXKEHHE TMPSAMBIX B  IPOCTPAHCTBE,
IJIOCKOCTEH B MPOCTPAHCTBE, MPSAMBIX U INTIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOJHO OINEpPUPOBaTh MOHSTHUSIMH, CBSI3AHHBIMU C YIJIaMH B IPOCTPAHCTBE:
MEX1y IPSIMBIMHU B IPOCTPAHCTBE, MEXKIY MPSIMON U TNIOCKOCTbIO;
cBOOO/IHO ONEPUPOBATH MOHATUSMH, CBI3aHHBIMHU C MHOTOTPAaHHUKAMU;

e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHHMKOB (MpH3Ma, MUpaMUia,
MPSMOYTOJIBHBIN Mapajuiesenume, Ky0);

e iaccu(pUUMPOBATH MHOTOTPAHHUKH, BBIOMpPAas OCHOBAaHUS Ui KJIaCCU(DUKALIUH;



CBOOOJHO OMNEPUPOBATh MOHATHSIMH, CBSA3aHHBIMU C CEYEHHMEM MHOTOTPaAaHHUKOB
IJI0CKOCTBIO;

BBITIOJHSATH MapajielbHOE, IICHTPAIbHOE U OPTOrOHAJIBLHOE MTPOEKTUPOBaHKE (hUryp
HAa TUIOCKOCTb, BBIIOJHATH N300pakeHus (GUryp Ha IaoCKOCTH;

CTPOUTH CEUEHUS MHOTOTPAHHUKOB pA3JIMYHBIMU  METOJAaMH, BBIIOJIHAThH
(BBIHOCHBIE) MJIOCKHE YEPTEXKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ
CBEpXY, COOKY, CHH3Y;

BBIUMCIIATh IUIOMIAAN MOBEPXHOCTEH MHOTOIPAaHHUKOB (MpU3Ma, MHpPaAMUAA),
TreOMETPUUECKUX TeJl C MPUMEHEHUEM QopMyT;

cBOOOJIHO ONEPUPOBATH MOHSTHUSAMU: CUMMETpPHUS B MPOCTPAHCTBE, LIEHTP, OCb U
IJIOCKOCTh CHMMETPHUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPBI;

CBOOOZIHO  OMEpUPOBATh  IOHSATUSIMH, COOTBETCTBYIOIIMMH  BEKTOpaM U
KOOpJMHATaM B IIPOCTPAHCTBE;

BBITIOJHSATH IEUCTBUS HAaJ BEKTOPaMU;

pelarh 3aJayd Ha J0Ka3aTelIbCTBO MAaTeMaTUYeCKUX OTHOLICHUM U HaXOXICHUE
F€OMETPUUECKUX BEJIUYMH, TPUMEHSS M3BECTHbIE METOAbl MpPU PEIICHUU
MaTeMaTHYeCKUX 3aJ[a4 MOBBIIIEHHOT'O U BBICOKOTO YPOBHSI CJIO’KHOCTH;

NPUMEHSTh  MpOCTEHIINe  IporpaMMHbBIE CpeIcTBAa M BJEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI [IPH PEIICHUH CTEPEOMETPUUYECKUX 3a/1a4;
U3BJIEKaTh,  IMPeoOpa3oBbIBATh W HHTEPNPETHUPOBATH  MHGOPMALUMIO O
MIPOCTPAHCTBEHHBIX IM€OMETPUUECKUX (UTypax, MPEJICTABICHHYI0 Ha 4epTrexax U
PHUCYHKAX;

MPUMEHSTh TOJy4YeHHbIe 3HAHHWS Ha MpPAKTHKE: CpPaBHUBAaTh W aHAIU3UPOBATH
pealibHbIe CUTYAIlNH, TPUMEHSTh U3yYeHHbIE TIOHATHS B MTPOLIECCE TIOUCKA PEIlIeHUs
MaTeMaTH4ecKu C(HOpMYJIMpPOBAaHHOW MPOOJIEMBbI, MOJEIUPOBATh  peajbHbIC
CUTyalldd Ha f3bIKE T'€OMETPHUM, UCCIIEJJOBaTh IOCTPOCHHBIE MOJEIU C
MCIOJIb30BaHUEM I'€OMETPUUECKHUX MOHATUH U TEOpeM, amrmapara ajaredpbl, pemaTh
MIPAKTUYECKHE 3a/1a4M, CBI3aHHbIC C HAXOXKIEHUEM I€OMETPHUUECKIX BEIHUNH;
UMETh MpeCTaBICHUs] 00 OCHOBHBIX ATalax pa3BUTHUA I'€OMETPUU KaK COCTaBHOU
yacTu (PyHJAaMEHTa Pa3BUTHUS TEXHOJOTUH.

K xonity 11 kjacca o0ydyarOmMicss HAYIUTCS

CBOOOJTHO OTIEPUPOBATH MOHITUSMH, CBSI3AaHHBIMH C [IUJIHHIPUICCKON, KOHUIECKON
U chepruecKoil MOBEPXHOCTIMHU, OOBSCHITH CIIOCOOBI ITOJTyYCHHS;

OIIEPUPOBATH OHATHUSMH, CBSI3aHHBIMH C TEJIAMH BPAIICHUS: IIHIIMHAPOM, KOHYCOM,
cdepoii u mapom;

pacro3HaBaTh Tejla BpalleHWs (LHJIMHIP, KOHYC, cdepa U 1map) U OOBACHATH
CIIOCOOBI TIOJTYYCHUS TEJI BpaIICHUS;

KJ1acCU(UIUPOBATh B3aUMHOE PACIIONIOKEHHE CHEPHI U TUIOCKOCTH;

BBIUUCIISATh BEIIMYMHBI JIEMEHTOB MHOTOTPAaHHUKOB M TeJNl BPAlICHUs, O0BEMBI U
TUTOIIA/IM IOBEPXHOCTE MHOTOTPAHHUKOB U TEJl BPAILICHUS, TEOMETPHUECKUX TEJ C
pUMEHEHHEM (pOPMYIT;

CBOOOJTHO ONIEpUPOBATh TOHSATHIMH, CBI3aHHBIMUA C KOMOWHAIIUSMU TEJl BPAIICHUS
W MHOTOTPAaHHUKOB: MHOTOTPAHHHUK, BIMCAHHBIM B C(epy U OINUCAHHBIA OKOJIO
cdepsl, cepa, BliMCaHHAs B MHOTOI'PAaHHHK HJTH TEJIO BPAIICHUS;

BBIUUCIIATh COOTHONICHHS MEXIY IUIOMIASIMH TOBEPXHOCTEH H 00BEMaMu
MOTOOHBIX TEJI;

n300pakaTh M3ydaeMble (UTYpHI, BBIMOIHATH (BBIHOCHBIC) IJIOCKHAE YEPTSIKU U3
PHUCYHKOB MPOCTHIX 00bEMHBIX (PHUTYD: BHI CBEPXY, COOKY, CHH3Y, CTPOUTH CCUCHHSI
TEJ BpaIleHHSI,



W3BJICKaTh, HMHTEPIPETUPOBATH WU  NPeoOpa3oBbIBaTh  MHPOPMALHMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (DHUTypax, MPEACTaBICHHYIO Ha 4YepTekKax W
PUCYHKaX;

CBOOOJTHO OTIEpUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OTI€paIliy HaJl BEKTOPaMHU;

3a/1aBaTh TUIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOP/IMHAT;

pemaTb TreoOMETPUYECKHE 3aJadyd Ha BBIYMCICHHE YIJIOB MEXAY NPSAMBIMH H
IJIOCKOCTSIMH, BBIYHMCIICHHE PACCTOSHUNA OT TOYKH JIO IIJIOCKOCTH, B IIEJIOM, Ha
MIPUMEHEHHUE BEKTOPHO-KOOPIMHATHOTO METO/1a MPU PEIICHHH;

CBOOOJITHO ONEPUPOBATH MOHSATHUSMH, CBSI3aHHBIMHU C JBHIYKEHHEM B TPOCTPAHCTBE,
3HATh CBOMCTBA JIBMXKCHMI,

BBITIOJIHATh M300pa)KEHUST MHOTOTPAHHUKOB M TEJ BpAIICHHS NPH IMMapauIeIbHOM
MepeHoce, LEeHTPATbHONM CHUMMETPUH, 3€PKAIBbHOW CHMMETPHUH, TPH IOBOPOTE
BOKPYT MPSMOU, TpeoOpa3oBaHus Mo 100us;

CTPOUTHh CEUCHHMs] MHOTOTPAHHMKOB W TeJ BpallCHUSA: CEUEHHUS IHIMHIpA
(mapaymuiennbHO M TEPIEHAUKYJISIPHO OCH), CEYeHUs KOHyca (IapajuielbHbIe
OCHOBAHHIO U TIPOXOJISIINE YePe3 BEPIIMHY ), CEUCHUS 1I1apa;

HCIIOJIb30BaTh METOJBI MOCTPOCHUS CEUCHU: METOJ CJIEI0B, METOJ BHYTPEHHETO
MIPOCKTUPOBAHUS, METO/T ITIEPEHOCA CEKYIIEH MIIOCKOCTH;

JTIOKa3bIBaTh FT€OMETPUYCCKUE YTBEPIKICHUS,

MPUMEHATh TEOMETpPUYEeCKHEe (aKThl ISl PEIICHHs] CTEPEOMETPUUYECKHUX 3ajaad,
MPEATNOJIararouX HECKOJIBKO IIAroB PEIICHHUs], €CIIM YCIOBUS PUMECHEHUS 3a/1aHbI
B SIBHOW M HESIBHOH (hopme;

pemaTh 3aJa4d Ha JI0Ka3aTeIbCTBO MAaTEMaTUYECKMX OTHOIICHWA M HAaXOXKJICHHE
r€OMETPUYECKUX BEJIUYUH;

MPUMEHATh IPOTPAMMHBIC CPEJICTBA M AJICKTPOHHO-KOMMYHUKAITMOHHBIE CHCTEMBI
MIPU PEIICHUH CTEPEOMETPUUCCKHX 3a/1a4;

MPUMEHATH TOJyYEHHbIE 3HAHHWS Ha TPAKTUKE: CPaBHUBATh, aHAJIU3UPOBATH W
OIICHUBATh pEAJbHBIE CHUTYallUHd, NPUMEHSATh H3yYCHHBIE TIOHATHS, TEOPEMHI,
CBOICTBa B IIpOIlECCE ITIOWCKA pPEHICHUS MaTeMaTHYeCKH CHOpMYIUPOBAHHOMN
po0JIeMbI, MOICTTUPOBATh PEAIbHBIC CUTYAIlUH Ha SI3BIKE TEOMETPUH, HCCIICIOBATh
MTOCTPOCHHBIE MOJICTIM C HMCIOJIb30BAHUEM TI'€OMETPUUYECKHX IOHATHH W TEOPEM,
ammapara ajreOpbl, pemarh MPaKTHYECKUE 3aJlay, CBA3aHHBIC C HAXOXKICHUEM
r€OMETPUYECKUX BEJIUYUH;

MMETh IPEJICTABICHUs] 00 OCHOBHBIX dTallax pPa3BUTHUS I'€OMETPHH KaK COCTABHOM
yacTu QyHJaMEHTa Pa3BUTHS TEXHOJIOTHA.



TEMATHYECKOE INTIAHUPOBAHUE

10 KJIACC
Ne Koau4vecTBO 4acoB
HaumeHoBaHue pa3jie/ioB DuiekTpoHHbBIE (U POBbIE)
n/ KonTtpoJsbHbie IIpakTH4eckue
U TeM NPOrpamMmbl Bcero o0pa3oBaTe/IbHbIE Pecypchl
n padoThI padoThI
1 BBenenue B crepeoMeTpuio 23 1
) B3anmHoe pacnonoxkenue 6 1
MPSIMBIX B IPOCTPAHCTBE
[TapannenbHOCTb NPSMBIX U
3 MIJIOCKOCTEN B 8
IIPOCTPAHCTBE
[lepnieH IUKYJISIPHOCTD
4 MPSMBIX U IIOCKOCTEN B 25
IIPOCTPAHCTBE
VYTIIIBl ¥ pacCcTOSHUSA 16 1
6 MHororpaHHuK1 7 1
7 Bexkropsl B IpocTpaHCcTBE 12
g IToBTOpenue, 00o0IIEHNE U 5 5
CHUCTEMAaTH3alMsl 3HAaHUU
OBIIEE KOJIMYECTBO
102 6 0

YACOB 110 [TPOTPAMME




11 KJIACC

HaumenoBanue
pa3aesioB u TeM

Ne

/o
NPOrpamMMbl

KoanuyecTBO 4acoB

Bcero

KonTtpoibHbie
padoThI

IIpakTH4eckue
padoThbI

duekTpoHHble (1U¢poBbIE)
o0pa3oBaTe/bHbIE pecypchl

AHanutnyeckas
reoMeTpus

15

[ToBTOpEHME,
00001IeHNE U
cUCTeMaTH3aIus
3HAHUU

15

O0BéEM

MHOTr'OrpaHHUKa

17

4 Tena BpaieHus

24

IInomann
MOBEPXHOCTHU U
00BEMBI KPYTJIBIX
Ten

6 JIBmxeHus

[ToBTOpEHME,
o0oO011eHue u
cUcTeMaTu3aIus

3HaHUH

17

OBIIEE KOJIMYECTBO
YACOB I10
[NPOTPAMME

102







IHOYPOYHOE IIVTAHUPOBAHHUE
10 KJIACC

Ne
n/
n

Tema ypoka

KoanuyecTBO 4acoB

KonTpoJubusbie

Bcero
padoTbI

IIpakTHyeckne
padoTbI

JlaTa
U3YYEeHUS

DJIEKTPOHHBIE
uugposbie
o0pa3oBaTe/bHbIE

pecypchl

OcHOBHBIE MpaBUIIa
M300pakKeHUs Ha PUCYHKE
IUIOCKOCTH, MapaJlIeTbHBIX
HpSIMBIX (OTPE3KOB),
CepeIrHbI OTpe3Ka

[TonsaTusa crepeomerpun:
TOYKa, IpsiMasi, MI0CKOCTb,
npoctpancTBO. OCHOBHBIE
IpaBuJia U300pakeHUsl Ha
PHUCYHKE IIJIOCKOCTH,
NapauIeIbHBIX IPSIMBIX
(OTpE3KOB), CEPETUHBI
oTpe3Ka

ITonsTus:

IepeCeKaroIInecs
MJIIOCKOCTH,
MIEPECEKAIOIIMNECS NIpsAMast U
IUIOCKOCTB;
MOJTYTIPOCTPAHCTBO

Ilousarns:




MepeCeKarIINecs
MJIOCKOCTH,
NepeceKarImecs npsmas u
MJIOCKOCTH;
MOJIyITPOCTPAHCTBO

MHoOrorpaHHukH,
n300pakeHre MPOCTEHIINX
IPOCTPaHCTBEHHBIX (HUTYD,
HECYIECTBYOIINX
00BEKTOB

MHoOrorpanHukH,
n300pakeHre MPOCTENUIINX
IPOCTPaHCTBEHHBIX (QUTYD,
HECYIECTBYOIINX
00BEKTOB

AKCHOMBI CTEPEOMETPUH U
HepBbIE CIIEJACTBUS U3 HUX

AxcuoMsl CTCPCOMCTPHUH U
INEPBLIC CIICACTBUSA U3 HUX

AKCHOMBI CTEPEOMETPHUH U
NIEPBbIE CIEACTBUS U3 HUX.
CniocoObI 3a1aHUs TIPSIMBIX
1 IJIOCKOCTEH B
MPOCTPAHCTBE.
O603HaueHus NpSIMbIX U
IUIOCKOCTE




10

N3o00paxeHune cedeHuit
MUpaMUJIBL, KyOa u
MPU3MBI, KOTOpBIE
MIPOXOJIST uepe3 ux péopa.
Nzobpaxenue
MePECEUCHUS TTOJTYICHHBIX
IIJIOCKOCTEM.
PackpammBanue
MMOCTPOEHHBIX CEUCHUH
pa3HbIMH 1IBETaMU

11

N3obpaxenue ceueHmit
NUpPaMUJIbL, KyOa U
IPU3MBI, KOTOpBIE
POXOJAT uepe3 ux peéopa.
N300paxkeHue
NepeCceYCHMs MOTYUEHHBIX
IIJIOCKOCTEM.
PackpammBanue
MMOCTPOEHHBIX CEUCHUH
pa3HbIMH LIBETaMU

12

N3obpaxenue ceueHmit
NUpPaMHUJIbl, KyOa U
MPU3MBI, KOTOPBIC
MIPOXOJIST uepe3 ux péopa.
Nzobpaxenue
nepeceyeHus MOTydeHHBIX
IIJIOCKOCTEM.




PackpammvBanue
MIOCTPOEHHBIX CEYECHUN
pa3HBIMU [IBETAMHU

13

N3o00paxeHune cedeHuit
MUpPaMUJIBL, KyOa u
MPU3MBI, KOTOPBIE
IPOXOJAT uepe3 ux peéopa.
N300paxkeHue
IIEpECEUECHUS TTOJTYYEHHBIX
IIJIOCKOCTEM.
PackpammBanue
MMOCTPOEHHBIX CEUCHUI
pa3HbBIMU [IBETAMHU

14

Meton cnenos s
MMOCTPOEHUS CEUCHUI

15

Meron cnenoB s
MMOCTPOEHUS CEUCHUM.
CaolicTBa niepeceyeHnit
HPSIMBIX U IJIOCKOCTEN

16

Meron crenos s
MMOCTPOEHUS CEUCHUM.
CaolicTBa niepeceyeHnit
HPSIMBIX U IJIOCKOCTEN

17

IToctpoenue ceuenuii B
nupamujie, Kyoe mo Tpém
TOYKaM Ha pEopax.
Co3manre BHIHOCHBIX




YepTeXell U 3aluch N1aroB
IIOCTPOEHHUS

18

IToctpoenune ceuenuii B
nupamujie, Kyoe mo Tpém
TOYKaM Ha pEopax.
Co31aHune BHIHOCHBIX
YyepTekell U 3aluch 11aros
IIOCTPOEHHUS

19

ITocTpoeHue ceueHui B
nupamuze, Kyoe mo Tpém
TOYKaM Ha pEOpax.
Co31aHue BHIHOCHBIX
YyepTekell U 3aluch 11aros
HOCTPOCHHUS

20

ITocTpoeHue ceueHui B
nupamuze, Kyoe 1o Tpém
TOYKaM Ha pEOpax.
Co3manne BBIHOCHBIX
YEpTEHKEN U 3aIUChH 11aroB
MOCTPOCHUS

21

[ToBTOpEeHME
mianumerpun: Teopema o
IPONOPLUOHATIBHBIX
otpeskax. [logobue
TPEYTOJIbHUKOB

22

[ToBTOpEeHME
mianumerpun: Teopema




Menenas. PacyeTs! B
CEUCHHUSAX Ha BBIHOCHBIX
yeprexax. Mcropus
pa3BUTHS TJITAHUMETPHUH U
CTEPEOMETPUH

23

KonrponsHas pabora
"AKCHOMBI CTEPEOMETPHH.
Ceuenus"

24

B3aumHoe pacnionoxenue
HPSMBIX B IPOCTPAHCTBE.
CxkpemuBaromuecs
npsamele. [Ipuznaku
CKPEIINBAIOIINXCS
npsMeix. [lapannenbHble
IpsIMbI€ B IPOCTPAHCTBE

25

Teopema o CylieCTBOBaHUU
U €IMHCTBEHHOCTH MPSIMOM
napasuieIbHON JaHHOU
IPSIMOM, MPOXOALIEH
yepe3 TOUKY IMPOCTPAHCTBA
Y He JIeKalleH Ha JaHHOU
npsmMoit. Jlemma o
[IEPECCUCHUH
napajuieIbHbIX MPSMBIX
IIJIOCKOCTBIO

26

[TapannensHOCTB TpeX
npsiMbIX. Teopema o Tpéx




NapajuleIbHbIX MIPSAMBIX.
Teopema o
CKPELIUBAIOIINXCA MPSIMBIX

27

[TapamnensHoe
IIPOEKTUPOBAHHUE.
OcCHOBHBIE CBOICTBa
napauieaTbHOTO
IIPOEKTUPOBAHHS.
N306pakenue pazHbIX
¢buryp B napauieabHON
POEKLINU

28

lenTpanbpHas mpoexuus.
Yroi1 ¢ COHanpaBICHHBIMA
CTOPOHAMU. YTOJI MEXIY
IPSIMBIMU

29

3amayu Ha JOKA3aTeILCTBO
U HCCIIeIOBaHuE,
CBA3AaHHBIC C
paCHOHO)KCHI/ICM pr[MI)IX B
MIPOCTPAHCTBE

30

[TonATHA: MapamIenbHOCTh
IIPSIMOM U IUNIOCKOCTH B
npoctpaHcTse. [IpusHak
NapaJuIeIbHOCTH NPSIMOU U
miockocTH. CBolicTBa
NapaJuIeJIbHOCTH NPSIMOU U
IIJIOCKOCTH




31

I'eomeTpuyeckue 3a1aun Ha
BBIUKCIICHHE U
JI0Ka3aTelIbCTBO,
CBSI3aHHEBIE C
MapajuIeIbHOCTBIO IPSMBIX
7 IJIOCKOCTEH B
MPOCTPAHCTBE

32

ITocTpoeHue ceuenus,
IIPOXOSIIETO Yepes
JAHHYIO MPSAMYIO Ha
YEepTEKE U NMapalIEITbHOTO
Ipyroi npsmou. Pacuér
OTHOUIEHUI

33

[TapannensHas mpoekuus,
IpUMEHEHUE JJIs
MIOCTPOEHHUS CEUEHUN KyDa
U Mapajulesenumnesa.
CaolicTBa
napaijenenunena u
HPU3MBI

34

Hapa)'IJ'IGJ'ILHHe ITIJIOCKOCTH.
HpI/I3HaKI/I napajieJIbHOCTH
ABYX ILTIOCKOCTEHN

35

Teopema o
NapajyIeIbHOCTH U
€UHCTBEHHOCTH
IIJIOCKOCTH, NPOXOAALIECH




yepe3 TOUKY, He
NpUHAIJICKALTYIO JaHHOU
IJIOCKOCTH U CJICACTBUS U3
Heé

36

CBoiicTBa napayyieNnbHbIX
MJIIOCKOCTEH: 0
MapajuIeIbHOCTH MIPSAMBIX
IepEeCEeUCHUs IIpU
MEPECEUCHUU ABYX
MapajulebHbIX MNIOCKOCTEN
TpeThen

37

CaolicTBa napamieabHbIX
IUIOCKOCTEM: 00 oTpe3Kax
HapauIeIbHBIX MPSAMBIX,
3aKITIOUEHHBIX MEXKIY
napajuieIbHbIMU
IUIOCKOCTSIMU; O
[IEPECCUECHUH NPSIMOU €
JBYMsI ITapaJlJIeIbHBIMU
IUIOCKOCTSIMU

38

[ToBTOpEeHME: TEOpEMa
[Tudaropa Ha mockoctTu

39

[ToBTOpEHwue:
TPUTOHOMETPUS
IIPSIMOYTOJIBHOTO
TPEYroJIbHUKA

40

CaoiicTBa Ky0a u




MMpAMOYT'OJIBHOTO
Mapajejienmiic1a

41

Breraucnenune qiumH
OTpE3KOB B KyOe U
MPSAMOYTOJIBHOM

rapasulesenuIes1e

42

[IepnieHAUKyIAPHOCTH
IPSAIMOM U INIOCKOCTH.
[Ipusnax
NEPIEHAUKYJIAPHOCTH
IPSAMOM U IUIOCKOCTH

43

[lepnieH AUKYIJISAPHOCTD
IIPSAMOM U INIOCKOCTH.
[Ipusnax
NEPIEHANKYJIAPHOCTH
IPSIMOM U IIOCKOCTH

44

Teopema o cymiecTBOBaHUU
Y €INHCTBEHHOCTH
IPSIMOM, IPOXOASIIEN
yepe3 TOUKY IPOCTpaHCTBa
U TIEPIEeHIUKYISPHOM K
IJIOCKOCTH

45

ITlnockoctu n
HNEPIEHINKYIAPHBIE UM
HpHMBIG B MHOFOFpaHHI/IKaX

46

ITmockoctu u




MNEPNCHAUKYIISIPHBIC UM
MIpsAMBbIC B MHOT'OI'paHHUKAX

47

[Iepnenaukynsp u
HakJIoHHas1. [locTpoenne
NEePIEeHIUKYIIApa U3 TOUKU
Ha MPSMYI0

48

[Iepnenaukynsp u
HakJIoHHas. [TocTpoenue
NEPIEHAUKYIISAPA U3 TOYKH
Ha IPSIMYIO

49

Teopema o Tpéx
nepreHuKysapax (mpsmast
U oOpartHas)

50

Teopema o Tpéx
nepreHuKysapax (mpsmast
U oOpartHas)

51

Yron mexny
CKPEIIUBAIOIINMUCS
PSIMBIMU

52

ITouck neprneHANKyISIPHBIX
MPSAMBIX C TOMOIIBIO
MEPICHINKYJISIPHBIX
MIOCKOCTEH

53

OproronanbHoe
IPOEKTHPOBAHUE

54

[TocTpoenue ceuenuii kyoa,




IPU3MBI, TPABUIBHON
OUPaMHJIBI ¢ TTOMOIIBIO
OpPTOTOHAJILHOU MPOEKINH

55

[TocTpoenue ceuenuii kyoa,
HPU3MBI, TPABUIBHON
OUPaMHJIBI C TTOMOIIBIO
OpPTOTOHAJILHOU MPOEKINH

56

Cummerpus B
IIPOCTPAHCTBE
OTHOCHUTEIIBHO IUIOCKOCTH.
[InockocTy cUMMETpHIA B
MHOTOTpaHHHUKaX

57

IIpusnak
NEPIEHANKYJIAPHOCTH
IPSAMOM U IUIOCKOCTHU KaK
CJIEICTBUE CUMMETPHUU

58

IIpaBunbHbBIE
MHOTOrpaHHUKH. Pacuér
pPacCTOSIHUM OT TOYKH 0
IIJIOCKOCTH

59

IIpaBunbHbBIE
MHOTOrpaHHUKH. Pacuér
PacCTOSIHUM OT TOYKH 0
IUIOCKOCTH

60

CriocoObl OMyCTUTh
HepIeHIUKYIISPBI:




CUMMETpHUS, CABUT TOUYKH
I10 MapaJuIeIbHON MIPAMON

61

CnBur no HenapaienbHON
IIPSIMOM, U3MEHEHHE
paccTosHu

62

KonTponbHas padora
"B3auMHOe pacmnosioxkeHue
IPSIMBIX U IIJIOCKOCTEN B
npocTpaHcTae”

63

[ToBTOpEHME: Yyrom MexIy
MMPpAMBIMHA Ha IIJIOCKOCTH,
TPUTOHOMETPHUS B
IIPOU3BOJIBHOM
TPEYroJIbHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHME: yrom Mexny
CKPEIINBAOIIUMUCS
OpSMBIMU B TIPOCTPAHCTBE

65

I'eomerpuueckue MeTo b1
BBIYHCIICHUSI YTJIa MEXKTY
PSIMBIMU B
MHOTOIPAaHHHUKAX

66

JIByrpaHHbIi yroJ.
CBOIiCTBO JIMHENHBIX YIJIOB
JBYTPAHHOIO yriia

67

[IepnieHauKynsIpHBIE




miockoctH. CBOMCTBA
B3alMHO
MIEPIIECHIUKYIISPHBIX
TJIOCKOCTEH

68

IIpusnak
NEPIEHAUKYJIAPHOCTH
IIJIOCKOCTEH; TEOpeEMa O
IIPSIMOM IepeceYeHus IByX
IUIOCKOCTER
NEePIEHIUKYISIPHBIX
TPEThEHN TIOCKOCTH

69

[IpssMOyTOIBHBII
napajuiesenumnes; Kyo;
WU3MEPEHHUs], CBOMCTBA
IIPSIMOYTOJIBHOTO
napajuienenunena

70

Teopema 0 AuaroHanu
MPSIMOYTOJIBHOTO
napasuiesienuIe1a u
CIICJICTBUE U3 HEE

71

CrepeomeTrpuueckue u
NPUKJIAIHBIC 3a]1a4H,
CBA3aHHBIC CO B3aUMHBIM
pAacIoNoKEHHUEM IPSIMBIX U
IUIOCKOCTH

72

[ToBTOpeHwue:
CKPEIIMBAIOIINECS




MpsAMbIC, ITapAJIJICTIBHBIC
IJIOCKOCTHU B CTaHAAPTHBIX
MHOTI'OI'paHHUKaxX

73

ITapa mapannenbHbIX
IJIOCKOCTEH Ha
CKPEILMBAIOIINXCS
MPSIMBIX, PACCTOSTHUE
MEKY
CKPEIIMBAOIIUMHUCS
MPSMBIMH B ITPOCTHIX
CUTYaLHSIX

74

Paccrostane oT TOYKH 110
MJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 TJIOCKOCTH

75

Brruncnenue paccrosHuit
MEXKTY
CKPEIIMBAOIIUMHUCS
MPSAMBIMH C TTIOMOIIIBIO
NEPHEHAUKYIISIPHON
IUIOCKOCTH

76

TpéxrpanHslii yroi,
HEpaBEHCTBA IS
TPEXTPAHHBIX YTJIOB.
Teopema IIudaropa,
TEOpPEMbI KOCUHYCOB U
CHHYCOB ISl TPEXTPAHHOTO

yria




77

DnemMeHTHI chepuuecKoit
T€OMETPUH: T€0/IE3NUECKUE
JIMHUU Ha 3eMIie

78

KonrponsHas pabora
"Vriel 1 paccTostHUS"

79

CucreMmarusanys 3HaHUH
"MHOrorpaHHuK 1 €ro
DJIEMEHTHI"

80

[Inpamuia. Bunbr
nupamu. [IpaBribHas
nupamuaa

81

[Ipusma. IIpsamas u
HAaKJIOHHAs IPU3MBL.
[IpaBunbHas npusma

82

[Ipsimoit mapayenenunen,
IPSIMOYTOJIBHBIN
napajuienenunesn, Kyo

83

Beinykiisie
MHOrorpaHHuku. Teopema
Ditnepa

84

Beinykiisie
MHOrorpaHHuku. Teopema
Otinepa. IIpaBunbHbIE 1
MOJIyIIPABUJIbHBIC
MHOT'OI'PAaHHUKH

85

KonrtponbHas pabora




"MHororpanHuku"

[TonsiTue BexkTOpa Ha

86 IUIOCKOCTH U B
IPOCTPAHCTBE

87 CymMma BEKTOpOB

88 PasHocTh BEKTOpPOB

89 IIpaBumno nmapasienenumena

90 YMHOKEHUE BEKTOpa Ha
YHCII0
Pa3noxenue Bekropa 1o

91 0a3ucy TpE€x BEKTOPOB, HE
JeXalluX B OAHOU
IJIOCKOCTH

92 CkansgpHO€ IpOU3BEIEHNE

93 Boruncnenue yria mexmy
BEKTOPAMH B IIPOCTPAHCTBE

94 [Ipocreitmme 3agaun ¢
BEKTOpaMHU

95 [Ipocreitmme 3agaun ¢
BEKTOpaMHU

96 IIpocreiimue 3anauu ¢
BEKTOpaMHU

97 IIpocreiimue 3anauu ¢
BEKTOPAMHU

98 O06o0menue n




CHCTeMaTHU3aIus 3HaHUH

99

O0001eHue u
cUCTeMaTu3alus 3HaHUU

100

Hrorosas KOHTpOIbHAS
pabora

101

HToroBast KOHTpOJIbHAS
pabota

102

O0001eHue u
CUCTEMATU3ALMS 3HAHUN

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

102




11 KJIACC

Ne
n/
n

Tema ypoka

KoanuyecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThbI

IIpakTHyeckue
padoThI

JlaTa
U3YYEeHUS

DJIEKTPOHHBIE
uugposbie
o0pa3oBaTe/bHbIE

pecypchl

[ToBTOpEHME TEMBI
"KoopauHatsl BEKTOpa Ha
IUIOCKOCTH U B
npocTtpaHcTae"

IToBTOpEHME TEMBI
"CkanspHoe
IIPOU3BEIEHUE BEKTOPOB"

[ToBTOpEHME TEMBI
"Beruncnenue yria
MEX/y BEKTOpaMH B
npocTtpaHcTae"

IToBTOpEHME TEMBI
"VpaBHEHHE IPSAMOH,
IPOXOJALIEH Yepes 1Be
TOYKH"

YpaBHEHME MIIIOCKOCTH,
HOpMallb, ypaBHEHHE
IUIOCKOCTH B OTPE3Kax

YpaBHEHME MIIIOCKOCTH,
HOpMallb, ypaBHEHHE




IJIOCKOCTH B OTPE3Kax

Bekropnoe
IIPOU3BEJICHUE

JInHeliHbIe HEpABEHCTBA,
JIMHENHOE
IIpOrpaMMHUpPOBaHUE

JInHeliHbIe HEpABEHCTBA,
JIMHENHOE
IIpOrpaMMHUpPOBaHUE

10

AHaJINTHYECKUE METO/IbI
pacuéra yriia Mexmuy
OpSMBIMHU B
MHOTOTpaHHHUKaX

11

AHaJINTHYECKUE METO/IbI
pacuéra yriia Mexmuy
IUIOCKOCTSIMU B
MHOTOTpaHHHUKaX

12

®opmysa pacCTOSHUS OT
TOYKH JI0 IIJIOCKOCTH B
KOOpAMHATaX

13

Haxoxnenue paccrosHui
OT TOYKH J0 INIOCKOCTH B
KyOe

14

Haxoxnenue paccrossHui
OT TOYKH JO INIOCKOCTH B
MIPAaBUWIBHOM IIUPaMHUJIE




15

Kontponbnas pabota
"AHanuTUyeckas
reoMerpust”

16

Ceuenuns
MHOTOTPaHHHUKOB:
CTaH/IapTHbBIE
MHOTOTPaHHUKHU

17

Ceuenns
MHOTOTPaHHHUKOB: METOJI
CIIEZIOB

18

Ceuenust
MHOTOTPaHHHUKOB:
CTaH/IApTHBIE IUIOCKOCTH,
MIEPECEUCHUS IPSAMBIX U
MIOCKOCTEH

19

Hapanneanble IIpsAMBbIC U
IIJIOCKOCTH:
napajiCJIbHbIC CCUCHUS

20

[TapamiensHbIe IPsIMBIE U
TUIOCKOCTH: PACUET
OTHOILIEHUU

21

[TapamiensHbIE IPSIMBIE U
IUIOCKOCTH: YTJIBI MEXIY
CKpCIIMBAOIIUMHUCA
IPSMBbIMU

22

[IepnieHauKynspHBIE




IIPSIMBIE U IIOCKOCTH:
CTaHJapTHbIE Napbl
NEPIEHANKYIIAPHBIX
IIJIOCKOCTEN U MPSMBIX,
CUMMETpUHU
MHOT'OI'PAHHUKOB

23

[lepnienuKyIsIpHBIE
IPSIMBIE U IJIOCKOCTH:
TeopeMa O Tpex
NepIeHIUKYIsIpax

24

[TepnenaukynspHbie
IpSMBbIE U TNIOCKOCTH:
BBIYUCIICHUS UIUH B
MHOTOTpaHHHUKaX

25

[ToBTOpEeHMeE: MmIomaau
MHOTOYTOJIbHUKOB,
bopMyIIBI 1S TUTOTIA/ICH,
COOOpaKeHHS TIOT00MS

26

[ToBTOpEeHMeE: MmIomaau
MHOTOYTOJIbHUKOB,
dbopMyIBI 171 TTOIIAEH,
COOOpaKeHHS TIOT00MS

27

[ToBTOpenue: momanu
MHOTOYT'OJIbHUKOB,
bopMyIIBI 1S TUTOTIA/ICH,
COOOpaKeHHS TIOT00MS




28

ITnomaau ceueHnit
MHOT'OTPaHHUKOB:
IJIOIAU TTIOBEPXHOCTEH,
pa3pe3aHus Ha 4acTH,
COOOpakeHHS TIOT00MS

29

ITnomaau ceueHuit
MHOT'OTPaHHUKOB:
IJIOIA U TTIOBEPXHOCTEH,
pa3pe3aHus Ha 4acTH,
COOOpaKeHHS TIOT00MS

30

KonrponbHas pabora
"IToBTOpEHME:
MHOT'OTPaHHHKH, CEYEHUS
MHOTOTPaHHUKOB"

31

0O0BéM Tena. O0beM
IPSIMOYTOJIBHOTO
napaJiesenunesa

32

3anauu 00 yBOCHUH
KyOa, 0 KBajipaType Kyoa;
O TPUCEKLUH yTia

33

Crepeomerpuueckue
3aJauu, CBSA3aHHBIE C
00BEMOM
IPSIMOYTOJIBHOTO
napaJuleNenuneaa

34

[TpuxmnagHbie 3a1auu,




CBA3aHHBIC C
BBEIYHCIICHHEM 00bEMa
MMpAMOYT'OJIBHOTO
napaujicjicnmicaa

35

O06BEM npsMoit TPU3MBI

36

Crepeomerpuueckue
3a/1a4yMl, CBSI3aHHBIE C
BBIUHCIIEHHEM 00bEMOB
MPSIMOU IPU3MBI

37

[Ipuxnagneie 3a1a4u,
CBsI3aHHbIE C 00BEMOM
IPSIMOM MPU3MBI

38

Brruucnenue o0bEMOB
TEJI C TIOMOIIBIO
OIPEIEIIEHHOTO
uHTerpana. O0bsEm
HAKJIOHHOM MPU3MBI

39

Brruucnenue o0bEMOB
TEJI C TIOMOIIIBIO
OIPEIEIIEHHOTO
uHTerpana. O0bsEm
TUPAMHUJIBI

40

®dopmyna 0obEMa
nupamuibl. OTHOIICHUE
00BEMOB MUpPaMUJ C
00IINM yTIIOM




41

®dopmyna 0obEMa
nupamuabl. OTHOILICHHE
00BEMOB MUpPaMUJ C
o0LINM yTJIOM

42

Crepeomerpuueckue
3aJ1a4M, CBSI3aHHbBIE C
00BEMaMH HAKIIOHHOH
MIPU3MBbI

43

Crepeomerpuueckue
3aJauu, CBSA3aHHBIE C
00BbEMaMU MUPaMU/IbI

44

[TpuxnagHbie 3a1a49M 1O
teme "O0bEMBI TEN",
CBSI3aHHBIC C 00BEMOM
HAKJIOHHOM MPU3MBI

45

[TpuxnagHbie 3a1a4H 1O
teme "O0bEMBI TEN",
CBSI3aHHBIC C 00BEMOM
TUPAMHUJIBI

46

[TpumeHeHne 06GbEMOB.
Beluncnenue paccTosHus
J10 IIOCKOCTHU

47

KonrponsHas pabora
"O0BEM MHOTOrpaHHuKa'

48

[unnHapudeckas
ITOBEPXHOCTb,




oOpa3yroiue
IWIHHAPUIECKOM
TIOBEPXHOCTH

49

Humuuap. [psamon
KPyTrOBOM LIUIUHJP.
[1nomans NOBEPXHOCTH
LWIMHIpa

50

Konunueckas
MOBEPXHOCTH,
o0pa3yroline KOHUIeCKOn
noBepxHocTu. Konyc

51

Ceuenue koHyca
IUIOCKOCTBIO,
napaieibHOM IIOCKOCTH
OCHOBaHMS

52

Y ceu€HHBIN KOHYC.
N300pakeHre KOHYCOB 1
YCEUEHHBIX KOHYCOB

53

[Tnomane 60xo0BOI
MMOBEPXHOCTH U MOJHON
MOBEPXHOCTU KOHYyCa

54

[Tnomane 60x0BOI
MMOBEPXHOCTH U MOJHON
MOBEPXHOCTU KOHYyCa

55

CrepeomeTrpuueckue
3a7auM Ha




JI0KA3aTeJIbCTBO U
BBIYMCIICHHUE,
IIOCTPOEHUEM CEUCHUH
LUIMHApPa, KOHyca

56

Crepeomerpuueckue
3aJauu Ha
JI0Ka3aTeIbCTBO U
BBIYHUCIICHHE,
MMOCTPOEHUEM CEUCHUH
OWIMHIpa, KOHyca

57

HpI/IKJ'IaI[HBIe 3aga4u,
CBA3aHHBIC C MUJIMHAPOM

58

HpI/IKJ'IaI[HBIe 3aJa4u,
CBA3aHHBIC C TUIIMHAPOM

59

Cdepa u map

60

[lepeceuenue cdepsl u
1apa ¢ MIOCKOCTBIO.
Kacanue mapa u cepsi
IJIOCKOCTBIO. By n
n300paxkeHue mapa

61

[lepeceuenue cdepsl u
1apa ¢ MIOCKOCTBIO.
Kacanue mapa u cepsi
IUIOCKOCTBIO. Bua n
n300pakeHue mapa

62

VYpaBHeHue chepsl.




[Tnomane chepsl u e€
yacTen

63

Cummetpust cepsl u
mapa

64

CrepeomeTpuieckue
3a1a9u Ha
JI0Ka3aTeIbCTBO U
BBIUUCIICHHE, CBI3aHHBIC
co cthepoii u mapom,
MOCTPOCHHUEM MX CCUCHHIA
TUTOCKOCTBIO

65

Crepeomerpuueckue
3a/1a4M Ha
JI0Ka3aTeIbCTBO U
BBIYHUCIICHHE, CBSI3aHHbIE
co cepoit u mapowm,
MMOCTPOEHUEM HX CEUCHUH
TUTOCKOCTBIO

66

[Tpuknanxele 3a1auu,
CBsI3aHHBIE CO cpepoii u
1apoM

67

IToBTOpEHUE:
OKpPY>KHOCTb Ha
IUIOCKOCTH, BBIYUCIICHUS
B OKPY’KHOCTH,
CTaHJapTHBIC TTOA00uS




68

Paznnunble koMOMHAIINH
TEJ BpalleHUs U
MHOTOTPaHHUKOB

69

3anauu o reme "Tena u
MIOBEPXHOCTHU BpaleHus"

70

3anauu o reme "Tena u
MOBEPXHOCTHU BpateHus"

71

KonTponbHas padora
"Tena u MOBEPXHOCTH
BparnieHus"

72

O0BéM nuMHapa.
Teopema 06 06bEMe
IPSMOTO HUJIMHIPA

73

Brruucnenue 06EM0B
TEJ ¢ OMOIIBIO
OIpPEIEIEHHOTO
uHTerpana. O0bEmM
KOHycCa

74

[Tnomaau OOKOBOH U
IIOJIHOM ITOBEPXHOCTHU
KOHyca

75

Crepeomerpuueckue
3aJauu, CBSA3aHHBIE C
BbIYUCIIEHHEM 00BEMOB
OWIMHIpa, KOHyca

76

[TpuxnagHbie 3a1a4H 1O




teMme "OOBEMEI U
TUTONIA/IA TTIOBEPXHOCTEH

"

TCII

77

O0BéM mapa 1 mapoBoro
cekTopa. Teopema 06
o0Béme mapa. [Tnomane
cdepsl.
Crepeomerpuueckue
3aJ1auu, CBSI3aHHBIE C
BBIUHCIIEHHEM 00bEMOB
1rapa, ImapoBoro
CerMEHTa U IapOBOTO
CeKTopa

78

[IpukiagHelie 3aga4u no
teme "OOBEMEI Te",
CBSI3aHHBIE C 00BEMOM
nrapa ¥ 1iomasibio
cdepsl. COOTHOLICHUS
MEXTy TUIOIIAIMU
IIOBEPXHOCTEU U
00BbEMaMH MOTOOHBIX TEII

79

ITonoOHbBIE TENA B
MIPOCTPAHCTBE.
H3menenue o0bEMa npu
ITOJIOOUH.
Crepeomerpuueckue
3a7a4H, CBSI3aHHBIE C




BBEIYHCIICHHEM 00BEMOB
Tell ¥ IUIoIaaei
MIOBEPXHOCTEU

80

KonrponbHas pabora
"ITnomany noBepxXHOCTU
U 00BEMBI KPYTJIBIX TEd"

81

JIBM>KEHUS MPOCTPAHCTBA.
OTtoOpakeHus.
JIBUKEeHHS U PaBEHCTBO
¢buryp. O6mue cBoiicTBa
JIBIKEHUN

82

Bunsl nBukenuit:
NapajulebHbIN IEPEHOC,
LIEHTpAJIbHAs CUMMETPHUS,
3epKaJIbHAasi CHMMETPHUS,
IIOBOPOT BOKPYT IIPSIMOM

83

[TpeobpazoBanus
nono6ust. [psamas u
cdepa Dilnepa

84

FCOMCTpI/I‘{eCKI/Ie 3aJa4un
Ha IPUMCHCHUC
JABUXXCHUA

85

KonrponsHas pabora
"BekTopsl B
npocTpaHcTae”

86

O06o0maroree




nosTopeHue 11 nonsaTuii
Y METOZO0B Kypca
reomerpun 10-11
KJIACCOB, CUCTEMATU3ALIHS
3HAHUM:
"TlapannensHOCTh
MPSAMBIX U TJIOCKOCTEN B
npocTtpaHcTse”

87

Oo6o0maroree
noBtropenue 11 monaruit
U METOJIOB Kypca
reomerpun 10—-11
KJIACCOB, CUCTEMATU3ALIH
3HaHUi: "BekTopsl B
npocTpaHcTae”

88

Oo6o0maroree
noBTopeHue 11 nonsaTuii
Y METOZ0B Kypca
reomerpun 10-11
KJIACCOB, CUCTEMATHU3ALH
3HaHU: "BekTopsl B
npocTtpaHcTse”

89

O6o06maromiee
noBTopeHue 11 nonsaTuii
U METOJIOB Kypca
reomerpun 1011
KJIACCOB, CUCTEMATU3ALIHS




3HaHui: "O0bemM
MHOTOTpaHHHKA"

90

O6o6maromee
noBropenue 11 monaruit
U METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMATHU3ALIM
3HaHui: "O0bemM
MHOTOTpaHHHKA"

91

O6o06maromiee
noBTopeHue 11 nonsaTuii
U METOJIOB Kypca
reomerpun 1011
KJIACCOB, CUCTEMATU3ALIH
3HaHui: "[lnomanu
MOBEPXHOCTU U 00BEMBI
KpYIJIbIX TEN"

92

O6o6maromee
noBtropenue 11 monaruit
¥ METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMATU3AIIUS
sgaHui: "Tlnomann
MOBEPXHOCTU U 0OBEMBI
KpYyTJbIX Ten"

93

HToroast KOHTpOJIbHAS
paboTta




94

HToroBast KOHTpOJIbHAS
pabota

95

[ToBTOpEeHnue, 06061IEeHNE
U cucreMarui3sanus
3HaHUU

96

Hcropus passutus
CTEPEOMETPUHN KaK HAyKU
U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX
WHXXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOT U

97

Hcrtopus passurus
CTEPEOMETPUH KaK HAYKH
U €€ poJib B Pa3BUTHUH
COBPEMEHHBIX
WHXCHEPHBIX U
KOMIBIOTEPHBIX
TEXHOJIOTHI

98

Hcropus passurus
CTEPEOMETPUHN KaK HAyKU
U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX
WHXXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUH

99

Hcropus passurus




CTEPEOMETPUH KaK HAYKH
U €€ poJib B Pa3BUTHUH
COBPEMEHHBIX
WHXCHEPHBIX U
KOMIBIOTEPHBIX
TEXHOJIOTHI

100

Hcrtopus passurus
CTEPEOMETPUH KaK HAYKH
U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX
WHXCHEPHBIX U
KOMIBIOTEPHBIX
TEXHOJIOT Ui

101

Hcropus passurus
CTEPEOMETPUHN KaK HAyKU
U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX
WHXXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUH

102

Hcrtopus passurus
CTEPEOMETPUH KaK HAYKH
U €€ poJib B Pa3BUTHUH
COBPEMEHHBIX
WHXECHEPHBIX U
KOMIBIOTEPHBIX
TEXHOJIOTHI




OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 102







MPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA30OBATEJIbHON TPOI'PAMMBI

10 KJIACC

Kox npoBepsiemoro

IIpoBepsiemble peAMeTHBIE Pe3yJILTATHI 0CBOEHHSI OCHOBHOI 00pa3oBaTe.

pe3yJbTara 0011ero oo0pazoBaHus
7 I'eomerpus
7.1 OnepupoBarh NOHATUAMU: TOYKA, IPSAMAas, INIOCKOCTb
7.2 IIpMeHTh aKCHOMBI CTEPEOMETPHUHU U CIIEICTBUS U3 HUX IIPHU PEILICHUN T'€OMET]
7.3 OnepupoBarh NOHATUAMU: IAPAIIIEIBHOCTD U MEPIEHAUKYISIPHOCTD MPSAMBIX U -
7.4 KnaccuuuupoBats B3aMMHOE PaCcHOI0KEHHUE IPSAMBIX U IJIOCKOCTEH B IPOCTPE
75 OnepupoBaTh NOHATUAMM: ABYI'PAaHHBIN YroJl, TPaHU JBYTPAHHOTO yIia, pedpc
' yroJI IBYTpaHHOIO yIJia, IpafyCHas Mepa IByTpaHHOIO yria
76 OnepupoBaTb TMOHATUSAMHU: MHOTOIPDAHHUK, BBIIYKJIBI M  HEBBITYKJIbIL
' MHOT'OTPaHHUKA, IPABUIIbHBI MHOTOTPaHHUK
7.7 PacriozHaBaTh OCHOBHBIE BU/Ibl MHOTOI'PAaHHUKOB (MIMpaMHAa, IpU3Ma, IPSIMOYT(
73 KnaccuunupoBarh MHOTOrpaHHUKH, BBIOMpas OCHOBAaHUS AJIs KiaccU(UKal
' MHOT'OTPaHHUKH, IPABUJIbHBIE MHOTOTPAHHUKH, IIPSIMBIE U HAKJIOHHBIE IIPU3MBI,
7.9 OnepupoBarh NOHATUAMU: CEKyLIasi INIOCKOCTb, CEYEHHE MHOTOTPaHHUKOB
2
7.10 OOBACHATH MPUHIUIIBI TIOCTPOCHUS CEYCHHI MHOTOT'PAaHHHUKOB, HCIIOJIB3YSI METC
711 Ctpouth cedeHuss MHOTOTPAHHUKOB METOAOM CJIEJIOB, BBIIOIHSTH (BEIHOCHBIE)
' MPOCTHIX 00BEMHBIX (QUTYpP: BUJ CBEPXY, COOKY, CHU3Y
Pemate 3amaun Ha HaxoXJEHHE T€OMETPUUYECKMX BEIMYMH IO o0pasuam
712 U3BECTHBIC AHAIWTUYECKUE METOIbl IIPU PEUICHWM CTAHIAPTHBIX MaTeMaTh
' PacCTOSHUN MEXIy ABYMs TOYKaMH, OT TOYKHU 1O MPSMOU, OT TOYKUIO IIOCKOC
IPSIMBIMU
Pemate 3amaun Ha HaxoXJEHHE TEOMETPUUYECKMX BEIMYMH IO oOpasuam
713 U3BECTHBIC AHAIMTUYECKUE METOABI IIPU PELICHUH CTaHIAPTHBIX MAaTEMaTHYECK
' MEXJy CKPEUIMBAIOUIMMUCS MPSAMBIMH, MEXKIY IPSIMOH M IUIOCKOCTBIO, MEX
YIJIOB
714 Bbruucnare 00bEMBI M IUIOIIAAM HMOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3MA
' (bopMyI1, BEIUUCIIATH COOTHOLICHUS MEXTy TUIOIIASIMU TOBEPXHOCTEH, 00BEMaN
715 OnepupoBaTh NOHATHSIMH: CUMMETPHSI B IIPOCTPAHCTBE, LIEHTP, OCh M IIIIOCKC
' IUIOCKOCTh CUMMETPUU (PUTypBI
716 W3BnekaTh, mMpeoOpa3oBbIBaTh W HWHTEPHIPETUPOBATh HH(DOPMAIUIO O MPOCT]
' ¢burypax, npeAcTaBICHHYIO Ha YepTeXax U pUCYHKaX
7.17 [TpumeHsaTh TEOMETpHUECKUE (DAKTHI ISl PEUICHUSI CTEPEOMETPHUECKUX 337124




II1ar0B PELICHHUs, €CIIN YCIOBHI IPUMEHEHUS 3a/IaHbl B SIBHOK (opme

[IpumensTH IpOCTEiilINe MPOrpaMMHbBIE CPEACTBA U JIEKTPOHHO-KOMMYHHKAITL

718 CTEepEOMETPUYECKHUX 3a]au
719 [IpuBoIUTE MpUMEpPbl MaTEeMAaTHUYECKUX 3aKOHOMEPHOCTEH B MPHUPOAE U KH3
' 3aKOHOB T€OMETPUU B UCKYCCTBE
[IpuMeHSTH MOJIyYE€HHbIE 3HAHUSI HA IPAKTUKE: aHAJU3UPOBATH PEAJILHBIE CUTY
MOHATUS B TIPOLIECCE IOMCKA PEIICHUS MaTeMaTU4ecKu c(hopMyIupoBaHH
7.20 peaJibHblE CUTyallUW Ha f3bIKE TI'€OMETPUM, MCCIEA0BaTh I[OCTPOEHHBIE
reOMETPUYECKUX MOHATHM M TeopeM, ammapara aiareOpbl, pemarbh MpakTH
HAXO0X/IEHUEM T'€OMETPUYECKUX BETUUHH
11 KJIACC
Kon .
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI 00pa3oBaTeJik
NpoBepsieMoro
o01ero oopazoBaHus
pe3yJbTara
6 ['eomeTpus
OnepupoBaTh NOHATUSAMU: LUIUHAPUYECKas MOBEPXHOCTh, OOpa3yollue II
6.1 HWIMHIP, KOHMYECKas IOBEPXHOCTh, OOpa3ylollue KOHHYECKOH MOBEpX
MOBEPXHOCTH
6.2 PacnioznaBath Tena BpamieHus (MIIHHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CITOCOOBI TIOJYUYCHHS TEJ BpaIlCHUS
6.4 KnaccuduimpoBaTs B3auMHOE pacnojoKeHue cepbl U MI0CKOCTH
6.5 OnepupoBaTh MOHATHSAMH: ILIAPOBOM CETMEHT, OCHOBAHME CErMEHTA, BBICO’
' OCHOBaHUE I11apOBOI'0 CJIOS, BBICOTA IIAPOBOTO CJIOS, IIAPOBOM CEKTOP
6.6 Boruncnsate 00BbEMBI U TUIOIIAIU TOBEPXHOCTEN TEN BpalllEHHsI, FEOMETPUUECKUX
6.7 OnepupoBaTh NOHATUSMU: MHOTOTPAaHHUK, BIIMCAHHBIN B cpepy U OMHCAHHBIH O
' B MHOTOTPaHHUK WJIU TEJIO BPALICHUS
6.8 BBIYUCIATE COOTHOMICHHS MEX Ty TUIOMIAIMHU MTOBEPXHOCTEH N 00bEMaMu 1O 10(
6.9 N3obpaxkaTh n3ydaeMbie GUTYpbI OT PYKH U C TPUMEHEHHEM IPOCTHIX YePTEKHDI
6.10 BbInomHATE (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (U
' CTPOUTH CEYEHUS TEJ BPALLEHUS
6.11 W3Bnekarb, WHTEPNPETUPOBATH W MPeoOpa3oBbIBATh WH(MOPMALUIO O MPOCT]
' durypax, npeAcTaBIeHHYIO Ha YepTexax U PUCYHKAX
6.12 [IpumensTe reomerpudeckre (PakThl AJS PEIICHUS CTEPEOMETPUUYECKUX 33134
' I1arOB PEUICHHUs, €CIIH YCIOBHS IPUMEHEHHS 3aJaHbl B IBHOU (opme
6.13 OnepupoBaTh OHATUEM: BEKTOP B IPOCTPAHCTBE




BremoaaaTs I[CﬁCTBHH CJIOKCHU BCKTOPOB, BBIYUTAHUSA BCKTOPOB U YMHOKCHUA

6.14 KaKMMU CBOMCTBaMH OHM 00JIaJaroT
6.15 [IpuMeHsATh MpaBuiIO NapajlieJenuneaa Ipu CI0KEHUU BEKTOPOB
OnepupoBaTh NOHATHUSMU: JIEKAPTOBBI KOOPIWHATHI B MPOCTPAHCTBE, BEKTOP
6.16 BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJ MEKIY BEKTOPaMH, CKaJIIPHOE MTPOU3BE/IE]
KOMILTAHAPHBIE BEKTOPbI
6.17 Haxoguth cymmy BEKTOPOB M MPOM3BEACHHME BEKTOpa Ha YHCIO, YTOJ M
' MIPOU3BE/IEHUE, PACKJIaIbIBATh BEKTOP IO IBYM HEKOJUITMHEAPHBIM BEKTOPaM
6.18 3a1aBaTh IUIOCKOCTh YPAaBHEHUEM B IEKaPTOBOM CUCTEME KOOpAUHAT
6.19 Pemiats mpocteiiime reoMeTpuYecKe 3a/1aud Ha MPUMEHEHNE BEKTOPHO-KOOP/IH
6.0 Pemarp 3amaun Ha J0Ka3aTeNbCTBO MATEMAaTHYECKUX OTHOIICHUN U HAXOXJIEHU
' oOpasiam Wid aIropuTMam, IpUMeEHssi U3BECTHBIE METO/IbI IIPU PELICHUH CTaH/Aa
601 [IpumensaTs npocTeiiine TporpaMMHbIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHUKALN
' CTEPEOMETPUYECKHX 337124
6.2 [IpuBonuTe mpHUMEpPHl MaTEMATHYECKMX 3aKOHOMEPHOCTEW B IPUPOAEC U HKU3.
' 3aKOHOB T'€OMETPHHU B HCKYCCTBE
[TpuMeHsTh MOTydYeHHBIC 3HAHUS HA MPAKTHKE: aHAIU3UPOBATh PEAJbHBIE CUTY
MOHATHUSL B IPOLIECCE IOMCKA PELICHUS MaTeMaTHYeCKU CHOpPMYIUPOBAHH!
6.23 pealibHble CHUTyallMM Ha S3bIKE T'€OMETPHUM, HCCIEeI0BaTh MOCTPOCHHBIE

FEOMETPUUYECKUX IIOHATUH W TEOpeM, ammapara aiareOpbl, pemarb I[pPaKkTh
HAaXO0KJICHUEM I'€OMETPUYECKUX BEJINYUH




ITPOBEPAEMBIE D2JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon
7

IIpoBepsieMblii 3JIeMeHT COiep:KAHUSA

I'eomerpus

7.1

OCHOBHBIE TTOHSATHUS CTEPCOMETPHUH. TO‘lKa, npsAMasd, MmIOCKOCThb, ITPOCTPAHCTBO. ITonsatue 06
CTEPCOMETPHHN: AKCUOMBI CTCPEOMECTPHUHU U CICACTBUA U3 HUX

7.2

B3anmHoe pacrosniokeHue MpsMBIX B IPOCTPAHCTBE: IEpeceKaroluecs, NapasieiabHble

[TapamienbHOCTh OPAMBIX M IUIOCKOCTEH B MPOCTPAHCTBE: MapajlieibHbIe MPSMBIE B MPOCT]
IOpsIMBIX, NApauIeIbHOCTh NPSIMONM M IUIOCKOCTH. YTJIBIC COHAIPaBICHHBIMH CTOPOHAM
npoctpanctBe. [lapamienbHOCTh IUIOCKOCTEH: MapajuieNbHble IJIOCKOCTH, CBOWCTBa
[Tpocreiimue mpocTpaHCTBEHHbIE (PUTYPHI HA TIIOCKOCTH: TETPadIp, KyO, Mapaiesienume],

7.3

[lepnieHANKYIAPHOCTh MPSAMON U IUIOCKOCTH: IEPHEHIUKYJISPHBIE MpPSIMbIE B IPOCTPAHCT
NEpHEHAUKYJIAPHbIE K IIJIOCKOCTH, HpPHU3HAK MEPHEHAUKYISIPHOCTH MPSAMOH U IJIOC
HEePHIEHANKYJIAPHOHN MIIOCKOCTU. YTJbl B IPOCTPAHCTBE: YTOJI MEXKAY NMPSMON U IIOCKOCThIO
yroJl AByrpaHHoro yria. [lepneHaukynsp U HakKJIOHHBIE: PacCTOSIHME OT TOYKH JI0 IJIOCKOC
IUIOCKOCTH, TPOEKIMs (UTYphl Ha IUIOCKOCTh. [leprneHAuKynsIpHOCTh IMIOCKOCTEH: MPH3H:
m10ckocTel. Teopema 0 TpEX NMeprneHauKyIsIpax

7.4

ITousrue MHOI'OrpaHHHUKAa, OCHOBHBIC 3JICMCHTHBI MHOI'OI'PaAHHHKA, BBIIIYKJIBIC W HEBBIITYKIIE
MHOI'OI'paHHHKaA. HpI/I3MaZ n-yroJibHas IIpu3Ma, I'paHd U OCHOBAHHUSA IIPU3MBI, IIPpsAMass U H
ITOJIHAsA IMMOBCPXHOCTDH ITPHU3MBI. Hapannenelmne/:[, HpﬂMOYl"OJ'IBHBIfI napauiCICIMIIE] U €T0 CB(
nupamMuyjia, rpaiHu U OCHOBAHUC NHUPaAMHUIBI, OOKOBasgs M IMOJHAS IMOBCPXHOCTb IMHUPAMH]
nupamMuia. DJIEMEHTHI INpU3Mbl U TIHPAMHIBI. HpaBI/IJIBHBIe MHOTI'OIrpaHHUKHU: ITOHATUC

[mpaBuJibHaA IIpU3Ma W TIIpaBHJIbHAA IHpaMu/a, IIpaBUJIbHAA TPCYyrojibHas IMUpaMuaa Hu
Hpe,I[CTaBJ'IeHI/Ie O IIpaBUJIBHBIX MHOT'OI'PaAaHHHUKAX: OKTas3Ap, AOJACKAS AP U UKOCA3APYTUC Ceuel

7.5

CumMMeTpus B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTENIBHO TOYKH, IPSIMOM, INIOCKOCTH. DJIEME
napajuieienuIeax, IpaBuibHbIX MHOIOTPAaHHUKAX

7.6

Borurcnenue »JIeMEHTOB MHOTOTPAHHHKOB: pEOpa, nuaroHanw, yriel. [lmomans OOko
MOBEPXHOCTH MPSMOUM MPHU3MBI, IUIONIAhb OCHOBAHHM, TeopemMa O OOKOBOW IOBEPXHOCT
OOKOBOH MOBEPXHOCTU U IMOBEPXHOCTH MPABUIBLHOW MHUPAMUIBI, TEOPEMA O TUIOMIAIN yCeus
00béme. O0BEM TUpaMUIbI, TPU3MBI

7.7

[TomoOHsIe Tena B mpocTpaHcTBe. COOTHOMICHUS! MEXKAY IUIOLIAIIMU TIOBEPXHOCTEH, 00bEMaN

11 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

['eomeTpus




Hunuuapudeckass MOBEPXHOCTb, 00pa3yIOIIMe IMIMHIPHUYECKONW TOBEPXHOCTH, OCh II

6.1 Hunmuuap: ocHOBaHUS B OOKOBasi IOBEPXHOCTh, 00pa3yromas U 0Ch, IUIOIAAb OOKOBOW U
Konunueckasi noBepXHOCTh, 00pa3yroline KOHHYECKOW MOBEPXHOCTH, OCh U BEPIIMHA KOH
6.2 OCHOBaHME U BepIIMHA, oOpasymomias U OCh, IJIOMAAb OOKOBOW M TOJHOW IIOBE
o0pa3yrolue U BbICOTa, OCHOBAHUS U OOKOBast MOBEPXHOCTh
63 Cdepa u map: ueHTp, paguyc, IuameTp, IIomaas noBepxHocTu cdepbl. Bzanmuoe pacri
KacaTeJbHas IJI0OCKOCTh K cdepe, miomanb chepbl
6.4 N3o00pakeHue Te BpalleHus Ha TUIOCKOCTH. Pa3BépTka numuHapa U KOHyca
6.5 KoMOunanuu Ten BpallleHuss U MHOTOTPaHHMKOB. MHOIOTpaHHMK, OIMCAaHHBIM OKOJIC
' MHOT'OTPaHHMK, UJIU TEJIO BPAIIECHUS
6.6 [Tonsitue 06 o6véEMe. OCHOBHBIE CBOMCTBa 00BEMOB Tel. Teopema 00 00bEME MPSMOY
' cieactBus u3 He€. OOBEM HmMHApa, konyca. O0bEM 1I1apa 1 TIomaab chepsbl
6.7 [TonoGHEbIe Tena B mpocTpancTBe. COOTHOMICHHS MEXTY TUIOMAIIMHU TOBEPXHOCTEH, 00b
6.3 Ceuennss mwiMHApa (MapajuleibHO W MEPIEHIUKYJSPHO OCH), CEUEHUs KOHyca |
' IIPOXOJIIIEE YEPE3 BEPIIMHY), CEUEHUS 11apa
BekTop Ha mockoct u B mpocTpaHcTBe. CIOKEHHUE U BBIYUTAHUE BEKTOPOB. YN
6.9 Paznoxenue BekTopa o TpEM HEKOMIUIAHAPHBIM BeKkTOpaM. IIpaBuiio mapaienenunena
IIPUMEHEHUEM IIPaBUII ICUCTBUM C BEKTOpaMU
[IpsimoyronbHas cucrema koopauHaT B npocTpaHcTBe. Koopaunatsl Bekropa. IIpocte
6.10 VYron mexnay BekTopamu. CKalsipHOE NPOU3BEACHUE BEKTOPOB. BblunciieHue yriioB me;

KoopanHaTHO-BEKTOPHBIN METOJ IIPU PELLIEHUN F€OMETPUYECKUX 3a/1a4




ITPOBEPSEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHMSI OCHOBHOM OBPA3OBATEJILHOM
ITPOI'PAMMBbI CPEJHEI'O OBHIEI'O OBPA30OBAHUA

Kox npoBepsiemoro
TpeOOBaHUSA

IIpoBepsiemble TPeGOBaHUS K MPeAMETHBIM Pe3yJbTATaM OCBOEHUS OCH
NMPOrpaMmMbl CpeHero o01ero o0pazoBaHust

Bianenne Meromamu 10Ka3aTenbCTB, AITOPUTMAaMHU PpELICHUs 3a/1ad;
OIIEpUPOBATh IIOHATUSMH: OIIPEACICHHE, aKCHOMa, TEOpeMa, Cle]
JI0Ka3aTeIbCTBO, PABHOCHIIbHBIE (DOPMYIUPOBKU; HMPUMEHSTH HX; YMEHHL
IIPOTHUBOIIOJIOKHOE YTBEPKACHHUE, IPUBOJAUTH IPUMEPBL M  KOHTPIP!
MaTE€MaTUYeCKOW HMHIYKLIHMH; IIPOBOJUTH JOKA3aTEIIbHBIE PACCYKIACHUS IIf
JIOTUYECKYIO IIPABUIIBHOCTD PACCYXKIACHUMN; YMEHUE ONIEPUPOBATH ITOHATUSAM
OIlepalMy HAJl MHOXKECTBAMH; YMEHME HCIIOJIb30BaTh TEOPETUKO-MHOXKECTE
pealbHBIX IIPOLIECCOB U SIBIICHUW U IPU PELICHUM 3a7a4, B TOM YHUCIE W
YMEHHE OINEepUpOBaTh MOHATHAMU: Tpad, CBA3HBIN rpad, AepeBo, IHKII,
3aJaBaTh U OMUCHIBATH rpadbl pa3IMYHBIMU CIIOCOOAMU; HCIIOJIB30BATh rpad

YMeHue onepupoBaTh MOHATUAMHU: HATypalIbHOE YHMCIO, IIEJI0€ YHCIO, C
KOpPCHb HaTypaJ’IBHOf/'I CTCIICHU, CTCIICHb C pPAalMOHAJIbHBIM I10OKa3aTCJICM
I0Ka3aTesieM, JorapuM 4uciia, CHHYC, KOCHHYC M TaHI€HC ITPOU3BOJIBHOI
pallMOHAIIBHOE YHCIIO, HPPALMOHAIBHOE 4YHCJIO, MHOXKECTBAa HaTypallb
I[CI\/JICTBI/ITGJIBHBIX YUCCII; YMCHUC HUCIOJb30BATh MPHU3HAKU ACIMMOCTHU, Ha
HavMEHbIIee o0Iee KpaTHOe, anroputM EBkiuaa mpu pemeHuH 3aaac
MO3UIIUOHHBIMHA CHUCTCMAMH CHHUCJIICHHA; YMCHHC BBIIIOJIHATH BBIYHUCJICHUC
BBIPA)KEHUI CO CTENEHsIMHU U Jiorapudmamu, npeodpazoBanus ApoOHO-paLn
ONCprupoBaTh IIOHATUAMU: IIOCJIICA0OBATCIIbHOCTD, apI/I(l)MeTI/I‘IeCKaSI

nporpeccusi,  OECKOHEUHO  yObIBalOIIas  IeOMeTpuYecKas  IpOrY
MOCJIEI0BATEIBHOCTH, B TOM YHCIIE C TOMOIIBIO PEKYPPEHTHBIX (POPMYIT; yM
KOMIIJIEKCHOC YHCIIO, COHpH)KéHHBIe KOMIUJICKCHBIC YHCJIa, MOAYJIb U ap
¢dopma 3amucu KOMIUIEKCHBIX YUCelNl (FeOMEeTpUYecKas, TPUTOHOMETPUIEC
NPOU3BOIUTH  apU(METHUYECKHE JICUCTBUA C KOMIUICKCHBIMHA  YHC]
HCIIOJIb30BAHHA KOMIUICKCHBIX YHUCCII; OIICPUPOBATL IOHATUAMU. MaTpUl

MaTpPHULIbL, FEOMETPUUECKUN CMBICII ONPEAETIUTENS

YmMmenue OIICpHUpOBATh IOHATHUAMH: PpalUMOHAIBHBIC, HpPpallMOHAIbBHBIC,
J'IOl"apI/I(bMI/ILIeCKI/Ie, TPUTOHOMECTPUYECCKNEC YPAaBHCHUS W HCPABCHCTBA, UX (
IMOHATHUAMU:. TOXIACCTBO, TOXKICCTBCHHOC Hp606p330BaHI/Ie, YpaBHCHHUEC, HEY]
N HEPABCHCTB, PaBHOCUIIBHOCTH ypaBHGHHfI, HEPAaBCHCTB M CHCTCM,

HEPABCHCTBA U CUCTEMBI C ITIOMOIIBIO PA3JIMYHBIX HpI/IéMOB; peuIaTh YpPaBHC
napamMeTpoM,; MpPUMCHATH YpaBHCHH, HCPABCHCTBA, UX CHCTCMbI IJIA PCII




3a]a4 U3 pa3INYHBIX 00JaCTel HAYKU M PeabHON JKU3HU

YMmeHue omnepupoBaTh MOHATHSAMH: (GYHKIUS, YETHOCTh (YHKIUU
OTPaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTb (DYHKIIUH, SKCTpeMyM (DyHKLIU
3Ha4YeHHs] (PYHKIMM Ha MPOMEXKYTKE, HEImpephIBHAs (PYHKIIHS, aCUMIITOTh
BTOpas MPOU3BOJAHASA (PYHKIIMHM, T€OMETPUUYECKHI U (DU3HUECKUIl CMBICI
onpeAenéHHbIl HHTErpan; yMEHUE HaXOAUTh aCUMOTOTHI rpaduka (
MPOU3BOJHBIE CYMMBI, IPOU3BEICHHS, YaCTHOTO U KOMIO3UIUHU ¢y
KacaTeJbHOM K rpaduKy (QYHKIHMM; YMEHHE HAaXOJUTh MPOU3BOJHBIEC i€
UCIOJIb30BaTh MPOU3BOIHYIO [UIsl HCCleloBaHUs (YHKUUN, HAXOAUTh
3HaYeHUs] (PyHKUUN; CTPOUTH TpadUKH MHOTOUIEHOB C HCIOJIb30BAHUE
aHaJIM3a; MPUMEHATH MPOU3BOJIHYIO JJI HAXOXKICHUS HAWIYYILIEro peuieH:
COLIMAJIbHO-9)KOHOMUYECKUX U (PU3MUECKUX 3ajjauyax; HaXOAWUTh IUIOUIAIN
WHTErpajia; MPUBOJUTH MPUMEPbl MAaTEMAaTHUYECKOTO MOJICIHPOBAHUS C I
ypaBHEHUU

YMeHue omnepupoBaTh MOHATUSAMHU: Tpapuk ¢GyHKIMH, oOpaTHas QyH
AuHEWHas (QYHKUMS, KBaapaTHyHass (QyHKUUS, paluoHalbHAs (QyH
TPUTOHOMETpUYECKHE (YHKIMHM, OOpaTHbIE TPUTOHOMETPUYECKUE
jgorapupmuueckas  (QyHKIUHM, yMEHHE CTPOUTh TpapuKud  H3ydeH
npeoOpazoBanus rpadukoB GYHKIIUH, UCIIONB30BATh TPAQHUKHU IS H3yUYeH]
IpU pEeIIeHUH 3a7a4d U3 APYruX Y4eOHBIX MPEIMETOB U 33/1a4 U3 PealbHOM
3aBHCUMOCTH MEX/1y BEIIMYMHAMH; HCII0JIb30BaTh CBOMCTBA U TrpaduKu GyH
HEpaBEHCTB M 3aJad C MapaMeTpaMu; M300pakaTb HAa KOOPJMHATHOW IIJ

YpaBHEHUI, HEPABEHCTB U KX CUCTEM

YMeHue pemath TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM 4YMCIE Ha
JBU)KEHUE, paboTy, CTOMMOCTh TOBAapOB U YCIIYT, HAJIOTH, 3aJa4d U3 00J
ceMeWHBIMU (PMHAHCAMU); COCTABIISATh BBIPAKEHUS, YPABHEHUS, HEPABEHCT
3a1a4d, MCCIEAOBATh IIOJIYYCHHOE PEIIEHUE M OLEHUBATH IPaBIOIOJC
MOJECIIMPOBATh pEAJIbHBbIE CUTYyallMM Ha $A3BIKE MAaTEMAaTHKH; COCTaBJ]
HEPABEHCTBA U MX CUCTEMBI IO YCJIOBMIO 3a1a4d, UCCIECA0BATh IIOCTPOCHH
annapara ajreOpbl, UHTEPIIPETUPOBATH ITOJTYUEHHbBIN pe3yibTaT

YMeHHne onepupoBaTh MOHATUSMU: cpelHee apudmMeTndeckoe, MeauaHa
3HA4YeHHs, pa3Max, MAUCIEepPCHUs, CTAHIAPTHOE OTKIOHEHUE YHCIOBOTO
UHTEPIPETUPOBaTh HMHGPOPMAIMIO, MPEJICTaBICHHYI0 B  TaOJuIax,
OTPaXXKAIOIIYyI0 CBOWCTBAa pPEAJbHBIX IMPOLIECCOB M SBICHUM; NpEACTaBIS
TaOJIMIl U JUarpaMM; HCCIEI0BaTh CTAaTUCTUYECKHE JAaHHbIC, B TOM YHCIIE
METOJIOB U JJIEKTPOHHBIX CPEICTB; TpadUyecKd HCCIeNOBAaTh COBMECTH
JarpamMM paccerBaHUs U IMHEHHON perpeccun

YMeHue onepupoBaTh MOHATUSMU: CIy4YallHBIA OIBIT M CIIy4aliHOE COOBI




COOBITHS; YMEHHME BBIYHCISATH BEPOATHOCTH C HCIOJIBb30BaHHEM Tpadr
(OpMyIIBI CIIOKEHUS U YMHOXKEHUSI BEPOSATHOCTEH, (popMyITy TOITHOH Bepe
KOMOMHATOpHBIE (DaKkThl U (HOPMYJIBI; OLIEHUBATH BEPOSATHOCTU PEATBHBIX (
NOHATHAMM: CIy4aiiHasi BEJIMYUHA, paclpeieieHue BEPOsITHOCTEH, MaTeMaT
U CTaHJApTHOE OTKJIOHEHHUE CIy4aiiHOH! BeMTUYMHBI, (QYHKIIMH pacrpeieeH}
MOKA3aTeIbHOTO M HOPMAJIBHOTO pAaclpelesieHud; YMEHHE HCIOJIb:
pactipeneneHuil Uil pemieHHsl 3a/ad; 3HAKOMCTBO C TOHSTHUSAMH: 3aK
BBIOOPOYHBIX HCCICOBAHUN; YMEHHE TPHUBOJUTH MPUMEPHI TMPOSBICHY
NPUPOAHBIX U OOIIECTBEHHBIX SIBICHUSAX; YMEHHE OINEPUPOBATH MOHSATHUS
YHCIIO COYETAaHUH, YUCIIO TepecTaHOBOK; OMHOM HploTOHA; yMeHue npume
paccykIeHust JUIS pelIeHHWs 3a/a4; OICHWBAaTh BEPOSITHOCTH peal
BEPOSTHOCTHYIO MOZEIIb M MHTEPIPETHUPOBATH MOJTYYCHHBINH PE3yJIbTaT

YMeHue onepupoBaTh MOHATHSIMH: TOYKA, MpsiMasi, MIOCKOCTb, MPOCTPaH
yria, MIOCKUHA yroJ, ABYTPAaHHBIN yroy, TpEXTPaHHBIA YroJl, CKPEIHBaOIIL
U TEpPHEHIUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEH, Yrojl MEXIy MpsSMb
IUIOCKOCTBIO, YroJl MEXAY IUIOCKOCTSMH, PACCTOSIHUE OT TOYKH JO 1L
OPSIMBIMHU, PACCTOSHUE MEXIYy IUIOCKOCTSIMHM;, YMEHHUE HCIIOJIb30BaTh IIp
GbakThl U TeopeMbl IJIAHUMETPUHU; YMEHUE OLEHUBATh pa3Mepbl OOHEKTOB
MaTeMaTHYeCKUe MOJEIU C MOMOUIbI0 F€OMETPUUYECKUX MOHSITUNA U BEITUY
MPAKTHYECKUE 33]]a4n
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YMeHue onepupoBaTh MOHATHAMH: IUIOHIaAb (GUTYphl, 00BEM (urypsr,
MHOTOTPAaHHHMK, CEYCHHE MHOTOIpaHHMKA, KyO, NapajjieNnenunen, mp
NOBEPXHOCTh BpALICHUSA, IWIMHAP, KOHYyC, mmap, cdepa, IUIOMAAb CC
NUpaMUIbI, TIPU3MBI, KOHYCa, IMJIMHAPA, 00bEM Kyba, MpsIMOYroJIbHOTO
IIPU3MBI, IWJIMHIPA, KOHYCA, I1apa, pa3BEPTKA IOBEPXHOCTH, CEUYCHHUS KOHY
OCH WJIM OCHOBAHHIO, CEYCHHUE IIapa, MIIOCKOCTh, KACAIOIIAsACs Cephl, UK
CeueHNe MHOTOTPaHHUKA, N300pakaTb MHOTOTPAaHHUKH, (PUTYPBI M TIOBEPXE
TOM YHUCJIE C IIOMOUIBIO BJIEKTPOHHBIX CPEICTB; YMEHUE IPUMEHSTH CBO
CaMOCTOSITENIEHO (POPMYJIMPOBAThH ONPEACICHUSI U3Y4aeMbIX (DUTYD, BBIIBI
NpU3HAKAX TEOMETPUYECKUX (Uryp, OOOCHOBBIBATH WJIHM OIPOBEPTa
KiIaccupukanuio (Guryp 1Mo pasIUYHBIM TPU3HAKAM, BBINOJHATH HE
IIOCTPOEHUS
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YMeHue onepupoBaTh MOHATHSIMH: JBM)KEHHE B MPOCTPAHCTBE, Mapajuiell
IUIOCKOCTH U B IPOCTPAHCTBE, IOBOPOT, IIpeoOpa3oBaHue moa00us,
pacro3HaBaTh paBHbIE W TOJOO0HBIE (QHUIYpH, B TOM YHUCIE B IPHUPC
UCIIOJIb30BaTh T€OMETPUYECKHE OTHOLICHHS NMPU PEUICHUU 337a4; HAXOIMW
(mmvHA, YTOJ, TUIOMIaah, 00BEM) MpPH pPEHICHWH 3a1a4 U3 JPYTHX Y4eOH
KHU3HU, YMEHHUE BBIYUCIATH T'COMETPUYECKHE BEIUYMHBI (IUIMHA, YTOJ

MOBEPXHOCTH), HCIOJB3YSl H3y4eHHbIE (OPMYIbl U METOJbl, B TOM *




UpaMUIb, IPU3MBI, KOHYCa, IIITHHIPA, III0Mmanab chepbl; 00bEM Kyba, mpsi

NIMPAMMIBL, TPU3MBI, HWIMHJIPA, KOHYCA, 11apa; YMEHUE HaXOAUTh OTHOLICHU

12

YmMmeHue OIICpHUPOBATH IMOHATHAMU: IIPAMOYTOJIbHAA CHCTEMa KOOpJAHWHAT
KOOpAHUHAThI BEKTOpAa, CyMMa BEKTOPOB, ITPOMU3BCACHUC BEKTOPA HA YUCIIO, [
CKaJILIpHOC IIPOU3BEACHHUE, BCKTOPHOC ITPOU3BCACHUC, YI'OJI MEKIAY BCKT
BeKTopHBIfI n KOOpI[I/IHaTHHﬁ METO I PCHICHUA T'COMETPUUCCKHUX 34a)
mpeaMETOB
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YMeHue BbIOMpATh MOAXOIAIIMN METOA JJIS PEUICHUs 3a/1aud; MOHHUMaH
U3yYCHUH TPUPOJHBIX M OOIIECTBEHHBIX IPOLIECCOB M SBICHHMA; yMEH
3aKOHOB MAaTEMAaTUKH B UCKYCCTBE, YMEHHUE IIPUBOAUTH IIPUMEPBI MaTEMATL

Y MUPOBOM MAaTeMaTU4ECKON HAYKU




IHEPEYEHD 2JIEMEHTOB COAEPKAHMUS, IPOBEPAEMBIX HA EI'D 110
MATEMATHUKE

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1

Uuncna v BEIUKUCICHUS

1.1

HaTypaJ'IBHBIe " LCJIbIC YHCIIA. HpI/I3HaKI/I JCITUMOCTH LCJIBIX YHCCI

1.2 Panmonanbueie yrcna. OOBIKHOBEHHBIE U JIECSITUYHBIE IPOOH, IPOIICHTHI, OECKOHEUHBIE T1€
1.3 ApudmeTnueckuii KOpeHb HaTypaabHOU cTeneHu. JleicTBUs ¢ apupMETHUECKUMH KOPHIM
1.4 Crenens c 1enbIM okaszaresneM. CTeneHb ¢ palluoHaIbHBIM noka3areneM. CBOWCTBa cTere
1.5 CuHyc, KOCHHYC U TaHT'€HC YHCIIOBOTO apryMeHTa. APKCUHYC, apKKOCHHYC, ApKTaHT'€HC YK
1.6 Jlorapudm uncna. /lecaTnyable U HaTypaibHbIEC JOrapupMbI
| JleiicTBuTenbHbIe yucia. Apu(pMETHYECKHE ONEpallii C ACHCTBUTEIBHBIMUA YUCIaMU. [
7 IIpaBUJIa OKPYTJIEHUS, IPUKUJIKA U OLIEHKA PEe3yJIbTaTa BBIYUCICHUN
1.8 [Ipeobpa3zoBanue BbIpakeHUM
1.9 KommuiekcHbie uncna
2 YpaBHEHMs U HEPABEHCTBA
2.1 Lenbie 1 TpoOHO-pallMOHANBHBIE YPAaBHEHUS
2.2 HppaunonaiibHbple ypaBHEHUS
2.3 Tpuronomerpruyeckue ypaBHEHUS
2.4 [ToxazarenbHbIe U TOTapU(PMUUYECKIE YPaBHEHUS
2.5 Lenpie u 1poOHO-paIOHATBHBIC HEPABEHCTBA
2.6 HppauroHanbHble HEPABEHCTBA
2.7 [oka3zaTenbHbIE U JOTapuUPMHUECKUE HEPABEHCTBA
2.8 TpuronomeTrpuyeckrue HepaBeHCTBA
2.9 CucreMsbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Matpuna cuctemMsbl TMHEWHBIX ypaBHEHUN. OnpeaennTenb MaTpULbl
3 OyHKIMH U TpaduKH
31 Oynaknus, crnocodbl 3amanus GyHkiuu. ['padux dyskmuu. BzammHo oOpathble (yH
) bynkuuu. [Tepuoandeckue GyHKIHH
Ob6nactp ompeneneHuss U MHOXKeCTBO 3HadeHMH QyHkuun. Hymu ¢ynkuuu. Ilpon
3.2 [IpomexxyTKH MOHOTOHHOCTH (YHKIHMU. MakCUMyMbl 1 MUHUMYMBI (hyHKIMH. HanGombr
(GYHKIMN HA TPOMEKYTKE
13 CrenenHasi GyHKIMS ¢ HATYpaJbHBIM U IeNBIM MokazareneMm. E€ coiicTBa u rpadux. CB

CTCIICHU




34 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpapuKu

3.5 [Noxa3zaTtenpHast u norapudmuyeckas GyHKIUH, UX CBOWCTBA U IpaduKu

3.6 Touku pa3psiBa. AcUMITOTHI rpadukoB ¢pyHkuid. CBOMCTBA PYHKINH, HENPEPHIBHBIX HA (

3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 331aHUS MTOCIIEA0BATEILHOCTEH

3.8 Apudmernueckas ¥ reomeTpudeckas nporpeccuu. @opmysa CI0KHBIX IPOIIEHTOB
4 Hauana maTremMaTuueckoro aHajinza

4.1 [IpousBonHas ¢pyakiuu. [Ipon3BoAHBIE IEMEHTAPHBIX (QYHKITUI

49 [TpumeneHre MpOU3BOAHON K UCCIIEAOBAHUIO (DYHKIIMKA HA MOHOTOHHOCTB M 3KCTPEMYMBI.
' HAMMEHBIIET0 3HAaYeHUs! QYHKIIUU HA OTPE3KE

43 [TepBooOpasnas. UnTerpan
5 MHo>xecTBa U JIOTHKa

5.1 MHoecTBO, onepanuu Haj MHOXKecTBaMu. J(narpamMmel Diinepa — Benna

5.2 Jloruka
6 BeposTHOCTB 1 cTaTucTUKa

6.1 OnucarenpHas CTaTUCTUKA

6.2 BeposiTHOCTB

6.3 Komb6unaropuxka
7 ['eomerpus

7.1 @urypsl Ha INIOCKOCTH

7.2 [IpsiMble ¥ MIIOCKOCTU B TPOCTPAHCTBE

7.3 MHoOrorpaHHuku

7.4 Tena v MOBEpXHOCTH BpaILEHUS

7.5 Koopaunats! 1 BEKTOpBI
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