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INOACHUTEJIBHAA 3AIINCKA

['eomerpust sBiIseTCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
0o0pa3oBaHus, TaKk Kak 00ecrieuuBaeT BO3MOKHOCTh U3Y4EHUs AUCHUILUINH €CTECTBEHHO-HAayYHOU
HAMpaBJICHHOCTH M TPEIMETOB T'yMAaHUTApHOTO IMKIA. [1oCKONbKY JOTHYecKoe MBIIUICHHE,
dopmupyeMoe INpH M3y4EHUH OOYyYarOIIMMUCS TOHATHUMHBIX OCHOB TI'€OMETpUH, IpHU
JI0Ka3aTeIbCTBE TEOPEM M TOCTPOCHHUU LEMOYKU JIOTUYECKUX YTBEPKICHUU TNPH PEIICHUU
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUIaTh U ONPOBEPraTh TI'MIIOTE3bl HEMOCPEACTBEHHO
UCTIOJIB3YIOTCS TIPU PEIICHUH 3a]lad €CTECTBEHHO-HAYYHOTO LHUKJIA, B YaCTHOCTH (PU3MUECKUX
3ajay.

Ilenp ocBoeHMs mporpaMmbl yueOHOro kypca «l'eomerpusi» Ha yriyOJaEéHHOM ypOBHE —
pa3sBUTHE MHIUBHUIYalIbHBIX CIIOCOOHOCTEH OOYYalOIIMXCS IPU H3YYEHUH TE€OMETPUU uepe3
o0ecrieyeHre BO3MOKHOCTH MTPUOOPETEHUS U UCIIOIB30BaHUs 00Jiee TIyOOKHX T€OMETPHUECKUX
3HaHUM W JAEHCTBUM, cHeNU(PHUUHBIX TE€OMETPUM, U HEOOXOAMMBIX [UIi YCIIELIHOIO
npodeccruoHaIbHOro 00pa30BaHuUs, CBI3aHHOTO C UCHOJIb30BAHUEM MAaTEMATHKH.

[TpropuTeTHBIMU 33/1a4aMy Kypca F€OMETPUN Ha YTriayOJIIEHHOM YPOBHE, pPacCIIUPSIFOIIUMU
¥ YCHJIMBAIOIIMMU Kypc 0a30BOTO YPOBHS, SIBIISIFOTCS:

pacuIpeHue NpeACTaBIeHUs 0 TeOMETPUU KaK YaCTH MUPOBOU KYJIbTYphl U (POPMHUPOBAHNE
OCO3HAHMSI B3aUMOCBSI3M TEOMETPUH C OKPYKAIOIIMM MUPOM;

dbopMHpoBaHHE NPEICTABICHUS O IMPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIIHMX
MaTeMaTHYECKUX MOJIEIISIX, TO3BOJISIOLINX OMMMCHIBATH M H3y4aTh pa3HbIC SBJICHHUS OKPYKAIOIIEro
MUpa, 3HaHHE MOHATUHHOIO anmnapara 1o paszeny «CrepeoMeTpus» yueOHOro Kypca reoMeTpuu;

¢dbopmMEpoBaHUE YMEHHS BIaJIETh OCHOBHBIMH IOHSTHSMH O IIPOCTPAHCTBEHHBIX (PUTypax U
UX OCHOBHBIMHM CBOWMCTBaMH, 3HaHHE TeopeM, (OpMYJl U YMEHHE HMX NPUMEHATh, YMEHUs
JIOKa3bIBaTh TEOPEMBI 1 HAXOAUTh HECTAHIAPTHBIEC CIIOCOOBI PEIICHHUS 3a/1ay;

dopMHpoBaHHE YMEHHs paclo3HaBaTb Ha 4YepTekaX, MOJENAX U B PEATbHOM MHUpE
MHOTOTPAaHHHKH U TeJla BpaIlleH!Us, KOHCTPYUPOBATh T€OMETPUIECKHUE MOICITH;

dopMHpoBaHHE  TOHUMAHUSA  BO3MOXHOCTM  AKCMOMAaTHYECKOTO  IOCTPOEHUS
MaTeMaTHYECKUX TEOpHi, (HOpMUpOBaHHE MOHWMAHHS POJM AKCHOMATHUKH IIPH TPOBEICHUU
pacCyKIeHUN;

dopMupoBaHHE YMEHHs BIAJE€Th METOJAMH JIOKA3aTEIbCTB W AITOPHUTMOB pEIICHHUS,
YMEHUS MX TPHUMEHATh, MPOBOJUTH [OKa3aTelbHbIE pPACCYKACHHUS B XOJE€ pELICHHS
CTEPEOMETPUYECKHX 337a4 M 3aJad C TPaKTUYECKHM COJepKaHueM, (OpMHpPOBaHUE
OpeJCTaBiIeHUss O HEeOOXOAMMOCTH JI0Ka3aTeIbCTB HpU OOOCHOBAaHMM MaTeMaTHYECKHX
YTBEP)KICHHUIA U POJIM aKCHOMATHUKH B TIPOBEICHUH JISTYKTHBHBIX PACCYXKICHUH;

pa3sBUTHE M COBEPIICHCTBOBAHHE WHTEJUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH
00yJaromuxcsi, MO3HABATEIILHOW aKTUBHOCTH, WCCIIEOBATEILCKUX YMEHUH, KPUTHYHOCTH
MBILIIEHHS], UHTepeCca K U3y4EHHUIO T€OMEeTpUH;

dopmupoBaHne (HYHKIMOHAIBLHOW TPAaMOTHOCTH, PEJIEBAaHTHONW TE€OMETPHH: yMEHUS
pacrio3HaBaTh MPOSBICHHUS T€OMETPUYECKUX MOHATHH, 00bEKTOB M 3aKOHOMEPHOCTEH B peabHbIX
KU3HEHHBIX CHUTYallMsiX W TPU HW3YYEHUH JPYTUX Y4eOHBIX TIPEJAMETOB, MPOSBICHUS
3aBUCUMOCTEl M 3aKOHOMEPHOCTEH, MOJEIMPOBAHUS PEAIbHBIX CHUTyallud, HCCIeI0BaHUA
MIOCTPOCHHBIX MOJIeIIeH, MHTepIPETAIlMH OTYISHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEP>KaTENIbHBIMU JIMHUAMH yueOHoro Kypca «I'eomerpust» B 10—11 kmaccax
ABISTIOTCS: «IIpsIMBIEe M TIJIOCKOCTH B MPOCTPAHCTBE», «MHoOrorpanHukm», «Tema BparmeHus»,
«BeKTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBEY, «J{BHXKEHHS B IPOCTPAHCTBEY.

CdopmynmnpoBanHoe Bo ®I'OC COO TpeboBaHHE «yMETh ONEPUPOBATH MOHATHIMI,
peNeBaHTHBIMUA T€OMETPUU Ha YriayOonéHHOM ypoBHEe oOydeHus B 10—11 kiaccax, OTHOCHTCS KO
BCEM COJIepKAaTeIbHBIM JIMHUSAM y4eOHOro Kypca, a (OpPMHpPOBAaHHE JIOTMYECKHX YMEHHUH
pacripeniesisieTcsi He TOJIBKO MO COJIepKaTeIbHbIM JIMHUSAM, HO 1 110 rojjaM o0yuenus. Copepikanue
00pa3oBaHus, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yiabTaTtaM ocBoeHus dexepanpHoil paboueit



IPOTPaMMBI, pacrpeieIEHHBIM 110 TOAaM 00y4eHUsl, CTPYKTYPHUPOBAHO TAKMM 00pa3oM, YTOOBI KO
BCEM OCHOBHBIM, NPUHIMITHAIBHBIM BOIIpOcaM oOydaromuecs o0palaiich HEOJHOKPATHO. DTO
MO3BOJIIET  OPraHM30BaTh  OBIAJACHHE TEOMETPUUYCCKUMHU  TOHSATUSMH H  HABBIKAMU
MOCIIEA0BATENbHO U MOCTYNATENIbHO, C COOJIIOJIGHUEM MPHUHIIMIA MPEEMCTBEHHOCTH, @ HOBbBIE
3HAHUS BKIJIIOYATh B OOIIYIO CUCTEMY T'€OMETPHUUECKUX MPEACTABICHNN 00yJatOIUXCsl, paCIIUPsIst
U yriyonsis e€, 00pasys mpoYHble MHOXKECTBEHHbBIE CBSI3H.

[Tepexox K U3y4eHHUIO TE€OMETPUH Ha YrIIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3aarbh ycnoBus s nuddepeHnmanuu  0O0ydeHHs, MNOCTPOEHUS WHAMBHUIYaTbHBIX
00pa3oBaTeNbHBIX  MPOrpaMM, OOECHEUUTh YIIIYyONEHHOE HW3YYEeHHE TEeOMETPHH  Kak
cocTaBsitolIeil yueOHoro npeamera «MaremaTukay;

HOJArOTOBUTH OOYYAIOMIMXCS K MPOJOJDKCHUIO M3YYEHUS MATEMaTHKH C Y4E€TOM BBIOOpa
Oynymeir npodeccuu, obecrieunBas TPEEMCTBEHHOCTh MEXIy OOmMUM M TPOodecCHOHATbHBIM
00pazoBaHHEM.

Ha u3ydenne yaeOHoro kypca «I'eomerpusi» Ha yriay0ia€éHHoMm ypoBHe oTBoauTCs 204 vaca:
B 10 ximacce — 102 gaca (3 gaca B Heneno), B 11 kitacce — 102 vaca (3 yaca B Helleto).



COJAEPKAHUE OBYYEHUA
10 KUIIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbI€ NOHATUA cTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, MpocTpaHcTBoO. [loHATHE
00 aKCHOMaTHUYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AaKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJUIEIbHbIE U
cKkpemuBaromuecs npsamele. [IpuszHaku ckpemuBaronuxcs npsameix. [lapamuienbHOCTb NPAMBIX U
IUIOCKOCTEM B MPOCTPAHCTBE: IapajuleibHbIE IPSMbIE B IIPOCTPAHCTBE, NApaUIEIbHOCTh TPEX
OPSAMBIX, ApPAUICIBHOCTh NPAMOM M IIOCKOCTH. [lapamiensHOe MW LEHTpaJIBHOE
IPOEKTHpOBaHue, n3o0paxxenue ¢uryp. OCHOBHBIE CBOMCTBA MapauI€IbHOIO MPOEKTHPOBAHUS.
N300paxkenne ¢uryp B napaieibHOW MPOEKIUU. YTIIbI C COHAIPABICHHBIMUA CTOPOHAMH, YTOJ
MEXy IPSAMBIMU B IpOCTpaHCTBE. [lapamienbHOCTh MIOCKOCTEH: NapauleabHbIE INIOCKOCTH,
CBOWCTBA MapaieNbHBIX TuIocKocTel. [IpocTeiiie npocTpaHCTBEHHbIE (PUTYPBI HA MIIOCKOCTH:
TETpa’ap, NapajljIeICIUIIE], IOCTPOCHUE CEYCHUN.

IlepneHUKyISIpHOCTE  IPSAMOM M IUIOCKOCTH:  NEPHEHIUKYJSPHBIE IHpsIMBIE B
IPOCTPAHCTBE, IIPSAMBIC IapajUICIbHBIC M IEPHEHIUKYIAPHBIE K IIJIOCKOCTH, IPU3HAK
NEPNEHAUKYIIIPHOCTH IPSIMOM U INIOCKOCTH, TEOPEMA O MPSMOM MEPIEHIUKYIIIPHON IIJIOCKOCTH.
OproroHanbHOe mNpoeKkTupoBaHue. llepneHauKynsp W HaAKIOHHBIE: PacCTOSHUE OT TOYKU N0
IUIOCKOCTH, pAacCTOSHUE OT NPsSIMOM /0 IUIOCKOCTH, NPOEKUus (GUIypbl Ha IJIOCKOCTb.
[TeprieHAUKYJIAPHOCTD TUIOCKOCTEN: IPU3HAK NEPIEHANKYIISIPHOCTH ABYX IIOocKocTel. Teopema
0 TpEX MEPHEHAUKYIAPAX.

VYTiIpl B IPOCTPAHCTBE: YIOJI MEXAY IPSIMOM U INIOCKOCTBIO, IBYTPAHHBIN YOI, TUHEHHBIN
yrosl JABYrpaHHOro yria. TpéxrpaHHblii U MHOrorpaHsble yribl. CBOHCTBa IUIOCKUX YIJIOB
MHOrorpatsoro yria. CBONCTBa IJIOCKMX U JBYTPaHHBIX YIVIOB TpEXTpaHHOro yria. Teopemsl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHOTOrpaHHUKH

Buasl MHOTOrpaHHHUKOB, pa3BEpTKa MHOrorpasHuka. IIpuzma: n-yrospHas npusma, npsmas
U HakJIOHHas TMpuU3Mbl, OOKOBas U TOJHas TMOBEpPXHOCTh npusMel. [lapamienenunen,
IIPSIMOYTOJIBHBIM MapajulesIeluIe] W ero cpoWcrBa. Kpardaillime oyt Ha IOBEPXHOCTH
MHororpaHHuka. Teopema DOiinepa. IIpoctpanctBenHas Teopema Iludaropa. ITupamupma: n-
yrosibHas MUpaMuja, IpaBuibHas U yced€HHast nupaMuipl. CBoiicTBa péOep u OOKOBBIX I'paHel
NpaBUIBHON Nupamubl. [IpaBuiIbHBIE MHOTOTPAaHHMKH: IIPAaBUIIbHAs IPU3Ma U IIpaBUIIbHAs
NUpaMu/Jia, MpaBUiIbHAS TPEYTOJIbHAS TUPAMKJIa U IPABUIIbHBIN TeTpasap, kyO. [IpeacraBnenue o
[IPaBUJIBHBIX MHOTOTPAHHUKAX: OKTa’Ap, AOAEKAdIP U UKOCAIP.

Bolunicnenue 31eMeHTOB MHOTOTPaHHUKOB: péOpa, AuaroHanu, yrisl. [lnomans 0okoBoit
MOBEPXHOCTH U MOJTHON MOBEPXHOCTHU MPSIMOI MPU3MBI, IJI0IIA{b OCHOBaHUM, TEOpeMa 0 OOKOBOH
MOBEPXHOCTU NpsMOM mpu3Mmbl. [lnomans GOKOBOM MOBEPXHOCTH M MOBEPXHOCTH MPaBUIBHON
MUpaMUbl, TEOPEMA O IUIOLAAN YCEUYEHHON TUPaMUIBI.

CumMeTpusi B IpPOCTPAHCTBE. DJIEMEHThl CUMMETPHHM MPAaBUIBHBIX MHOTOTPaHHHUKOB.
CuMmMeTpuss B TpPaBUIBHOM MHOIOIPDAaHHUKE: CHMMETPHUS MapajulesIeNuIena, CHUMMETPHS
MIPaBUJIBHBIX MTPU3M, CHMMETPHS PABUJIBHON TUPAMUBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

ITonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, JUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAIPABIICHHbIE U IIPOTUBOIIOJIOKHO HAIlpaBIEHHBIE BEKTOpbL. PaBeHCTBO
BEKTOpPOB. [I€HCTBHsI C BEKTOpAaMH: CIIOKEHWUE W BBIUMTAHHE BEKTOPOB, CyMMa HECKOJIBKHMX
BEKTOPOB, YMHO>KEHHE BEKTOPA Ha uncio. CBOMCTBA CI0KEHUS BEKTOPOB. CBOICTBA YMHOKEHUS
BEKTOpa Ha 4nciio. [ToHsTHE KOMIUTaHAapHBIE BEKTOPHI. [ [pM3HaK KOMITIIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuno mapasutenenunena. TeopeMa O pas3IOKEHUH BEKTOpAa IO TPEM HEKOMIUIAHAPHBIM
BekTopaM. IIpsmoyronbHas cuctema koopauHat B npoctpaHcTBe. KoopanHatel Bektopa. CBA3b



MEXIY KOOpJMHATaMH BEKTOpa M KOOPAWHATAMU TOYEK. YTOJI MexIy BekTropamu. CkaispHOe
IIPOM3BEICHUE BEKTOPOB.
11 KJIACC

Tesa BpaleHus

[ToHATHSA: LWIMHApPUYECKAs IOBEPXHOCTb, KOHHYECKAs IOBEPXHOCTb, chepuyecKas
MOBEPXHOCTh, 00pa3yromIre NoBepxHocTei. Tena BpalieHus: MIIHHAP, KOHYC, YCEUEHHBIN KOHYC,
cdepa, mwap. B3aumHoe pacrnonoxkenue chepsl U MIOCKOCTH, KacaTelabHas IIIOCKOCTh K cdepe.
N300pakeHue Tes BpaleHus Ha TIIOCKocTH. Pa3BépTka nnnmnuapa u konyca. Cummerpust chepsl
U 1Iapa.

O6bém. OcHoBHBIE cBolicTBa 00BEMOB Ten. Teopema 00 00BEME NPSIMOYTOIBHOTO
napajenenunena U cneacrsus u3 Heé. OObEM NpsAMOM M HAKIOHHON NPHU3MBI, LUIUHIPA,
nupamMuabl 1 Konyca. O0bEM mapa 1 1apoBOro CETMEHTa.

KomOunanuu Tten BpamieHuss U MHororpaHHukoB. Ilpu3ma, BhnucaHHas B LMIMHID,
onucaHHas okojo mwimHApa. [lepeceyenue cdeprl U mapa ¢ miockocteio. Kacanue mapa u
cdepsl I10cKOCThI0. [IoHATHE MHOTOrpaHHKKA, OIIMCAHHOT'O OKOJIO cepsl, chepsl, BIMCAHHON B
MHOTOTPaHHUK WJIM TEJIO BPAILCHMUS.

[Tnomanb MOBEPXHOCTH LMIMHIpPA, KOHYca, Iiomans cdepsl U e€ vacteil. [lonoOue B
npoctpancTtBe. OTHomeHue O0OBEMOB, IUIOIIAJEH MOBEpXHOCTEH MOMOOHBIX  uryp.
[TpeoOpa3oBanue nonodus, romorerus. PemeHue 3amad Ha IUIOCKOCTH C MCIOJIB30BaHUEM
CTEPEOMETPUUYECKUX METOJIOB.

[ToctpoeHue cedyeHMH MHOTOIPDAaHHMKOB M T€Jd BpALICHUSA: CEYEHUSA LMJIMHApA
(mapamienbHO M TMEPIEHIUKYISIPHO OCH), CEYeHHS KOHyca (mapajijiesibHble OCHOBAaHHUIO M
IPOXOJALINE Yepe3 BEepIIMHY), CEYEHUs IIapa, METOAbI ITOCTPOEHUS CEYEHMUH: METOJ] CIIEIOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METOJ] IEPEHOCA CEKYILEN TUIOCKOCTH.

BekTopbl M KOOPAMHATHI B IIPOCTPAHCTBE

BexTops! B npoctpancTBe. Onepauuu HajJ BEKTOpaMu. BeKTOpHOE yMHOXEHUE BEKTOPOB.
CpoiicTBa BeKTOpHOro yMHOXeHMs. lIpsMoyronbHas cucTemMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa. Pa3noxenue Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpHU
pELIEHNN TEOMETPUYECKUX 3a/1ay.

JIBUKeHHS B IPOCTPAHCTBE

JBmwxkenuss npoctpaHcTBa. OrtoOpakeHus. JIBwkeHus u paseHCTBO ¢uryp. OOmme
CBOMCTBA JBW)XCHUH. Buabl IBW)KEHMI: NapajuIeIbHBIA IEPEHOC, LEHTPAIbHASI CUMMETpHS,
3epKajibHas CHMMETpPHs, TOBOPOT BOKPYT mpsiMoii. IIpeoGpa3oBanus nogobus. Ipsmas u chepa
Ditnepa.



IIVTIAHUPYEMBIE PE3YJbTATDI OCBOEHMUA YYEBHOI'O KYPCA
«"EOMETPUSA» (YI'JIYBJIEHHBIN YPOBEHDb) HA YPOBHE CPEJHEI'O OBHIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxaaHckoe BOCIMTaHUE:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIUMU  OO0ydYarollerocs Kak akTUBHOTO U
OTBETCTBEHHOI'O 4JIEHA POCCHUHCKOro OOIECTBa, MPEJICTABICHHE O MAaTEMAaTUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IMYHBIX CTPYKTYp, SBICHHUI, MpoOlenyp TpakJaHCKOro oOuiecTBa
(BBIOOpBI, OMPOCHI U JAPYroe), yMEHHWE B3aUMOJCUCTBOBATH C COIMAILHBIMH WHCTHUTYTAMHU B
COOTBETCTBUU C UX (PYHKIUSIMHU U Ha3HAYCHUEM;

2) naTpuoTHYECKOE BOCIMTAHUE:

c(hOpMUPOBAHHOCTh POCCUMCKON TPaXkTaHCKON MIEHTUYHOCTH, YBAXKEHUS K MPOILJIOMY U
HACTOAILIEMY POCCUMCKOM MaTeéMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHHUSIM POCCHUCKUX
MaTEeMaTUKOB M POCCHUHCKON MaTeMaTH4eCKOW IIKOJbI, WCMOJIb30BAHUE J3THUX JOCTHKEHUH B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE  JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapojaa, Cc(pOpPMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEACHHS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTH)KCHUN HAyKH U JCSTEIBHOCThIO YUYEHOTO, OCO3HAHWE JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOHYMBOTO OyayIIEro;

4) 3cTeTHYECKOEe BOCTIMTAHME:

ACTETHYECKOE OTHOLICHHE K MUPY, BKIIFOUYas SCTETHKY MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a7a4, PEIICHHUH, PacCyXKIEHUU, BOCHIPUUMYMBOCTH K MATEMAaTHYECKUM aCIEKTaM
pa3IMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BocMTAHHE:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTeMaTUUECKUE 3HAHUS B UHTEpecax 3J0POBOTO
u 0e3omacHoro o0pa3a >KHW3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370POBBIO (310pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PEryNsapHas (u3HuecKas akKTHBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MIPH 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM JIEATETEHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPY/y, OCO3HAHHUE IIEHHOCTU TPYIOIIO0US, HHTEPEC K Pa3IUIHBIM chepam
npohecCHOHANBEHOM AESITeNTbHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U €€ MPUIIOKEHUSMHU, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynymied mnpodeccut W pearnu30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHbl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4ecKoMy OOpa3oBaHHUIO U
caM00Opa30BaHMIO Ha MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKOM HANlPaBICHHOCTH;

7) IK0JI0TM4YecKoe BOCIIMTAHUE:

c(OpPMUPOBAHHOCTh JKOJOTHYECKOW KYIbTYpbl, TOHUMaHHE BIHUSHUS COIHAIBHO-
HSKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHUE TPUPOJHONM M COIMAIBHOM Cpejbl, OCO3HAHUE
I100aTbHOTO XapaKTepa IKOJIOTUYECKUX MPOoOIeM, OpUEHTAIIHS HAa TPUMEHEHHE MaTEMaTHUYECKHUX
3HAHWH JIs pEIICHUS 3a/1a49 B 00JIaCTH OKPYIKAIOIIEH CPEIbl, TIIAHUPOBAHKUE MTOCTYIKOB U OIIEHKH
MX BO3MOXKHBIX TTOCIIEICTBUM JIJIsl OKPYXKAIOILEN CPeibl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH W OOIIECTBEHHOW MPAKTHUKH, TOHMMAaHUE MATEeMAaTHYECKOW HayKh Kak CQepbl
YeJIOBEUECKOU JIEATEIbHOCTH, ATANOB €€ Pa3BUTHUS M 3HAYMMOCTH JUIsl pa3BUTHS LIMBUIN3ALINU,
OBJIQJICHHE SI3BIKOM MATEMAaTHKUA MU MAaTEeMaTHYECKON KyIbTYypOil KaK CPEeICTBOM MO3HAHUS MHPA,
TOTOBHOCTb OCYHIECTBJISITh IPOEKTHYIO U MCCIIEI0OBATENBCKYIO NEATEIbHOCTh UHAUBUAYAIBHO U

B TpyIIIIE.



METAIIPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBble Jloruyeckue AefcTBUA:

BBISIBJISITH M XapaKTepPU30BaTh CYLIECTBEHHbIE MPU3HAKM MAaTEMaTHYECKHMX OOBEKTOB,
MOHSTHI, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH ONPEACICHUS TOHATHUH,
yCTaHaBIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(UKALMK, OCHOBAHUA [UIsi 00OOLIEeHUS U
CpaBHEHHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3A;

BOCIPUHUMATh, (HOpPMYIHpPOBaTh W MPEOOPa30BBIBATH CYXKIEHUS: YTBEpPAUTEIbHbIE U
OTpUIATENIbHBIC, AMHIUYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U NPOTHBOpeuHs B (akrax,
JaHHBIX, HAOMIONCHWSIX W  YTBEPXKICHHUSAX, MpeAsaraTb KPUTCPUU IS BBISABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

JiefaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JCIYKTUBHBIX M HHIYKTUBHBIX
YMO3aKJIFOUCHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEILHO JOKA3aTEeICTBA MATEMATHUYECKUX YTBEPKIACHUM (TIPSMBIE U OT
MPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMIO, NPUBOJUTH TMPUMEPHI U  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXJICHHSI U BHIBOJIBI;

BBIOMpATH CIIOCO0 pelieHus yueOHoil 3a1a4un (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHMUS,
BBIOMPATh HaNOOJIee MOIXOANINN C YUETOM CAaMOCTOATENLHO BBIICIEHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBarebCKkue AeiCTBHA:

UCIIOJIb30BATh BOIIPOCKHI KaK MCCIICIOBATEILCKUI MHCTPYMEHT IO3HAHUS, POPMYITUPOBATH
BONPOCH], (DUKCHPYIOIIHUE MPOTUBOpEUYHE, MpoOIeMy, YCTaHABIMBATH HCKOMOE M JIaHHOE,
(bopMHUpPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO0, MHEHHUE,

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, HCCIIEIOBAaHUE 10
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOTO OOBEKTa, SBJICHHS, IPOIECCA, BBIABICHHUIO
3aBHCUMOCTEH MEXIy 00BEKTaMu, SIBJICHUSIMH, TTPOIIECCAMH;

CaMOCTOSITENIbHO (DOpMyIIUpOBaTH 00OOIIECHUS U BBIBOJBI MO pe3yJbTaTaM MPOBEAEHHOTO
HaAOIIO/IEHUsI, UCCIIEeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3ylbTaTOB, BHIBOJAOB U
000011IeHHI];

MIPOTHO3UPOBATh BO3MOYXKHOE Pa3BUTHE MPOLIECCA, & TAK)KE BBIABUTATh MPEANOIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISIBIIATH Je(UIUTHI HHPOPMAIINH, JAHHBIX, HEOOXOIMMBIX JUIsl OTBETAa HA BOMPOC M JIsSt
pELIeHMs 3a1a4H;

BHIOMpAaTh MH(OpPMAIMIO W3 HUCTOYHUKOB PA3JIUYHBIX THUIIOB, aHAJIH3UPOBATh,
CUCTEeMAaTU3UpPOBAaTh U HMHTEPHPETUPOBATH HMHQPOPMAIMIO PA3IHYHBIX BHJIOB U  (QOpM
MIPE/ICTABJICHHS;

CTPYKTYpUPOBATh HHPOPMAIIHUIO, TPEJICTABIATH €€ B pa3IUYHbBIX (JopMax, HILTFOCTPUPOBATH
rpaduyecku;

OIICHUBATh HANE&KHOCTh WHGOPMAIMM MO0 CAMOCTOSATENhHO  C(HOPMYITHPOBAHHBIM
KPUTEPHUSIM.

KoMMyHHKaTHBHBbIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUA

O0menue:

BOCIPUHUMATh U (OPMYITUPOBATH CYXJECHHUS B COOTBETCTBUM C YCIOBUSMHU M IENISAMU
oO0IIeHus], SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCBMEHHBIX
TEKCTax, 1aBaTh [TOSICHEHUs 110 X0y PEIICHHUS 3a/1a4i, KOMMEHTHUPOBATh ITOJIy4YEHHBIN PE3YJIbTAT;

B X0/e OOCYX/IEHHUS 33a/1aBaTh BOIPOCHI MO CYLIECTBY OOCYXIAaeMOH TeMbl, POOIEMBI,
pemaeMon 3aJa4d, BBICKA3bIBAaTh WJIEH, HALCJICHHBIC HA IOMCK PEIICHMs, COIOCTAaBIATh CBOU



CYXJIEHHS C CYXIEHUSIMH JPYrMX YYaCTHUKOB JMANOra, oOHapy>KUBaTh Pa3ndyHe M CXOJCTBO
MO3UIUI, B KOPPEKTHOM opMe GOopMyIUpOBATh pa3HOTIACHsI, CBOM BO3PAXKECHHUS;

IPEJCTaBIISITh PE3YJAbTaThl PELICHMs 3aJauyM, 3KCIEPUMEHTA, HCCIIEIOBaHUS, IPOEKTA,
CaMOCTOSITENIbHO BBIOMPATh (OpMaT BHICTYIIJICHUS ¢ yU4ETOM 3a7ja4 IPE3EHTALMU U 0OCOOEHHOCTEN
ayJIMTOpUH.

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

COCTABJIATh IUIAH, aJITOPUTM pPEIICHHs 3a/aud, BBIOMpATh CIIOCOO pEmIeHHs ¢ y4ETOM
UMEIOLINXCSA PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBATH
BapUaHTHI PEHICHUH ¢ y4€TOM HOBOM MH(pOpMAIIHH.

CaMOKOHTPOJIb, SMOIMOHAJIbHBIH HHTEJJIEKT:

BJIQJICTh HaBBIKAMH TO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
U MBICIUTENbHBIX TMPOIECCOB, HUX pPE3ylIbTaToOB, BIAAECTh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIA IIPOLIECCA U PE3YNIbTaTa PELICHUS MAaTEMAaTUYECKON 3a1a4H;

NpEeABUAECTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHMKHYTh IPH PELICHUM 3aJaul, BHOCHUTh
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMICHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OILICHUBATh COOTBETCTBUE PE3YNbTATa IEITU U YCIOBUSAM, OOBSCHATH IPUUNHBI JTOCTHKCHHUS
WIM HENOCTH)KEHHUS pe3yJlbTaTOB JAESITeIbHOCTH, HAaXOOUTh OIIMOKY, J1aBaTh OIEHKY
IPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATEIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaIbHONH pabOTHI IpU
pelieHnr y4eOHbIX 3a/Jay, NPUHUMATh Ielb COBMECTHON JESITEeIbHOCTH, IUIAHUPOBATH
OpraHU3aIMI0 COBMECTHOM pabOThI, paclpeacsisiTh BUIBI pabOT, IOrOBApUBATHCS, OOCYXKIaTh
MPOLIECC U PE3YNIbTAT paboThl, 000011aTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboTsl (00CyXIeHHs, 0OMEH MHEHUH, «MO3TOBBIC
HITYPMBD» ¥ HHBIE), BBIIIOJHSITH CBOIO 4aCTh PA00OTHI U KOOPIMHUPOBATH CBOU JCHCTBUS C APYTUMU
WiIeHaMU KOMaH/Ibl, OLICHMBAaTh KAayeCTBO CBOETO BKJIaJa B OOIIMH MPOAYKT MO KPUTEPUSM,
c(hOpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

IMPEJIMETHBIE PE3YJIBTATDBI

K konuy 10 ky1acca o0yyaromuiicss HAy4UuTCS:

e CcBOOOJHO ONEPUPOBATH OCHOBHBIMHU MOHITUSIMH CTEPEOMETPUU MPU PELICHUH 3a]a4 U
IIPOBEJICHIUN MAaTEMaTHUYECKUX PACCYKICHUM;

® I[IPUMEHATh AKCHOMBI CTEPEOMETPUM U CIEACTBUS M3 HHUX IpPU PEULICHUU
TEOMETPUUYECKUX 3a7ay;

e iaccu(UUIMPOBATh B3AUMHOE PACIIONOKEHHUE MPSIMBIX B IPOCTPAHCTBE, MJIOCKOCTEN B
IIPOCTPAHCTBE, NPAMBIX U IUIOCKOCTEN B IPOCTPAHCTBE;

e CcBOOOJHO ONEPUPOBATH MOHATHSAMH, CBA3aHHBIMHU C YIJIaMU B IPOCTPAHCTBE: MEXKIY
IPSIMBIMU B IPOCTPAHCTBE, MEXKY MPSIMON U TIOCKOCTbHIO;

e cBOOOJHO ONEPUPOBATH NOHATHUAMHM, CBI3aHHBIMU C MHOTOTPaHHUKAMH;

e CcBOOOJHO pacro3HaBaTb OCHOBHBIE BHJIbI MHOI'OIPAaHHHKOB (TpuU3Ma, NUpaMuia,
pSMOYTOJIbHBIN Mapasienenunen, Kyo);

e iIaccu(UUIUPOBATh MHOTOTPAaHHUKH, BBIOMPAst OCHOBAHUS JUIs KJIaCCU(PUKALINN;

e CBOOOJHO OIEpPUPOBaTH MOHSTHUSIMH, CBSI3aHHBIMU C CEYEHHEM MHOIOTPaHHUKOB
IUIOCKOCTBIO;

e  BBINOJHATH NapaJIeNIbHOE, IIEHTPAILHOE U OPTOrOHAJILHOE MTPOEKTUPOBaHKE (HUTYp Ha
IJIOCKOCTh, BBIMIOJIHATH N300pakeHust (pUryp Ha MmiIocKOCTH;



CTPOUTL CCUCHUA MHOI'OI'PaHHUKOB PA3JIMYHBIMHU MCTOAAaMHU, BBIIIOJIHATH (BLIHOCHBIC)
MJIOCKUE YEPTEkKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYpP: BUJI CBEPXY, COOKY, CHUY;
BBIYUCIIATh IUIOMIAJM  [MOBEPXHOCTEM MHOTOTPAaHHUKOB (MIpU3Ma, MHpaMuia),
TEOMETPHUCCKUX Tell C MPUMEHEHUEM POopMyT;

CBOOOJTHO ONEPUPOBATh TOHSATHSIMH: CHUMMETPHUSI B MPOCTPAHCTBE, LEHTP, OCh W
IUIOCKOCTh CHMMETPUH, IEHTP, OCh M TNIOCKOCTh CHMMETPUHU (PUTYPBI;

CBOGOI[HO ONneprupoBaTh NOHATUAMH, COOTBCTCTBYIOLIUMHU BCKTOpAaM M KOOpJAUWHATAM B
MIPOCTPAHCTBE;

BBITOJIHATH JICHCTBHS HAJI BEKTOPAMH,

pemarh 3aJayd Ha JIOKA3aTebCTBO MAaTEMAaTHYECKUX OTHOIICHUH M HaXOXKICHHE
TCOMETPUYCCKUX  BEIMYUH, TPUMEHSS M3BECTHBIE METOABI IPH  PEIICHHH
MAaTCMAaTUYCCKUX 3a/lad MMOBBIICHHOT'O U BBICOKOT'O YPOBHS CJIIOKHOCTH;

NPUMEHSATH MPOCTEHUIIINE POTPAMMHBIC CPEACTBA U JICKTPOHHO-KOMMYHUKAIIMOHHBIC
CUCTEMBI TIPU PEIICHUU CTEPEOMETPUUECKHX 33714,

U3BJICKATh, IPEOOPA30BBIBATH K HHTEPIIPETUPOBATH HH(POPMAIIUIO O IIPOCTPAHCTBEHHBIX
reOMETPUYCCKUX (DUTYpax, MPEICTABICHHYIO Ha YePTEKaX U PUCYHKAX;

MMPUMCHATH MMOJYUYCHHBIC 3HAHUSA HA IIPAKTHKE: CPAaBHUBATHL U AHAJIM3UPOBATH PCAJIbHBIC
CUTyaluu, IMPUMCHATb HU3YYCHHBIC TIIOHATHA B IIPOLHECCE IIOMCKAa PCHICHUSA
MaTeMaTHYeCKu C(HOPMYITUPOBAHHON MPOOJIEMBI, MOJICIIMPOBATh PEabHBIC CHTYaIlUU
Ha S3BIKC TEOMETPHH, WCCICAOBATh IOCTPOCHHBIE MOJEIN C HCIOJIb30BAHUEM
TreOMETPUYCCKUX TIOHSATHI M TEOPEM, arapara ajreOpbl, perarh NPaKTHYECKUE 3a1a4H,
CBA3aHHBIC C HAXOXKIACHUCM I'COMETPUUYCCKUX BCIIUYNH,

UMETb NPEICTABICHUS 00 OCHOBHBIX ATAlax Pa3BUTHS T€OMETPHH KaK COCTABHON YacTh
dyHIaMeHTa pa3BUTHS TEXHOJIOTHH.

K xoniy 11 kiaacca o0yyaromuiicss HayquTCs:

CBOOOJIHO ONEPUPOBATh MOHATUSAMH, CBA3aHHBIMU C IIMJIMHAPUUYECKONW, KOHUYECKON U
ceprudeckoil MOBEPXHOCTSIMU, OOBSICHATh CIIOCOOBI MOTY4YEHUS;

OTIEPHPOBATH TIOHATHIMHU, CBSI3aHHBIMH C TEJIAMH BpAIEHHs: IWIHHIPOM, KOHYCOM,
chepoil u mapowm;

pacrio3HaBaTh Teja BpalleHus (LMIMHAP, KOHYC, cdepa U 1map) U 0OBACHIATH CIIOCOOBI
TIOJTyYEHUS TeJl BPAIICHUS;

KJIaccU(UIIUPOBaTh B3aUMHOE PACHOJI0kKEHHE Cephl U TIOCKOCTH;

BBIYUCIIATh BEJIUYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TeNl BpAaLICHUs, OOBEMBI U
IUIOINAAM MOBEPXHOCTEH MHOTOTPAaHHUKOB M TE€J BpAallleHHs, TEOMETPHUUECKUX TeNl C
npuMeHeHueM Gopmyi;

CBOOOJIHO OMEpPUPOBATh MOHITUSMH, CBSI3aHHBIMM C KOMOMHAIIUSIMH TeJ BpAIIEHUS U
MHOT'OI'PaHHMKOB: MHOTOTPaHHUK, BIMCAHHBIN B cepy U OMMCAaHHBIA OKOJIO chepshl,
cdepa, BiMcaHHAss B MHOTOTPAaHHHK HJIH TEJIO BPAIICHUS;

BBIYUCIISATH COOTHOLICHHUS MEX]y IUIOIMIAIMK MTOBEPXHOCTEH U 00bEMaMH MOJAOOHBIX
TeI;

n300paxarh H3ydaeMble (UTYpBI, BBIMOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKU U3
PHICYHKOB TIPOCTHIX 00BEMHBIX (PUTYp: BUI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHSI TEIl
BpALICHHUS;

U3BIICKATh, HHTEPIPETUPOBATH U TPEOOPa30BBIBATH MH(POPMAITHIO O IIPOCTPAHCTBEHHBIX
TeOMETPUYECKUX (PUTYpax, MPEeICTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

CBOOOJTHO ONIEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITTOJTHATH ONEPAIH HA/l BEKTOPAMH;

3a71aBaTh TUIOCKOCTh YPABHEHUEM B JICKApPTOBOH CHCTEME KOOP/INHAT;,



peliaTh TEeOMETPUYECKHE 3aJa4d Ha BBIUMCICHHE YIJIOB MEXKIY NpPSIMBIMU U
IUIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUM OT TOYKH [0 IUIOCKOCTH, B II€JIOM, Ha
MIPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO/1a MPU PEIICHUH;

CBOOOHO ONEPUPOBATH MOHATUSIMU, CBSI3aHHBIMU C JIBUYKEHUEM B IPOCTPAHCTBE, 3HATH
CBOMCTBA JIBMKCHHIA,

BBITIOJHATh M300pakeHUsT MHOTOTPAHHUKOB M TEN BpPAIICHUS MPH MapaJlIC]IbBHOM
nepeHoce, eHTPaTbHON CUMMETPHUH, 3€pPKATBLHOM CUMMETPHUH, IIPU MOBOPOTE BOKPYT
psIMOH, MpeoOpa3oBaHuUs MOI00US;

CTPOUTDH CEYEHUSI MHOTOIPAHHUKOB U TEJI BpAIICHUs: CEUCHUS IIMINH/Ipa (apajieIbHO
U TIEPIEHAUKYJIIPHO OCH), CEUCHUsI KOHYCa (MapalijiesibHble OCHOBAHUIO U MPOXOJIAIINE
yepes BepIIMHY), CEYSHHUSI 11apa;

HCIIOJIb30BaTh METO/bl MOCTPOCHUSI CEUEHUI: METOJ[ CJIeI0OB, METOJ BHYTPEHHErO
MPOCKTUPOBAHUS, METO/]I IEPEHOCA CEKYIIEH TIIOCKOCTH;

JTIOKa3bIBaTh T€OMETPUUECKHIE YTBEPKICHHUS;

OPUMEHSTh TeoMeTpuueckue (akThl Ui PEIICHUS CTePEOMETPHUYECKHX 3ajad,
MIPEANOJIATAIONINX HECKOJIBKO IIaroB PEIICHUs, €CIM yCIOBUS MPUMEHEHHS 3a/IaHbl B
SIBHOW M HESIBHOU (hopMme;

pemaTh 3aJadyd Ha JI0Ka3aTeJIbCTBO MATEMAaTHYECKUX OTHOIICHUM M HaXOXKICHUE
F€OMETPUUYECKHUX BEJINYUH;

MPUMEHSTh POTPAMMHBIE CPEJCTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI TPU
pEIIeHUU CTEPEOMETPUIECKHX 3a/1aY;

MPUMEHATHh TOJyYEHHbIE 3HAHUS HaA TMPAKTUKE: CpPaBHUBATh, AaHAIM3UPOBATh U
OIICHUBATH PEAJIbHbIC CUTYAIlUHU, IPUMEHSITh U3yUEHHBIE TTOHSATHS, TEOPEMBI, CBOICTBA
B IIpollecce IMOHWCKA pElIeHUs MaTeMaTH4ecKu CQOpMYIUPOBAHHON MPOOIEMBI,
MOJICJIMPOBATh PEAIbHBIC CUTYAIIMH Ha SI3bIKE T€OMETPHUH, UCCIEI0BATh TOCTPOCHHBIC
MOJIEJIM C UCHOJB30BAaHUEM T'€OMETPUUYECKUX MOHATUNM U TEOpeM, almapara anreOpsbl,
pemaTh TPaKTUYECKUE 3a/1a4H, CBA3aHHBIE C HAX0XKICHHUEM IeOMETPHUYECKUX BEIHYUH,
UMETh MPEACTAaBICHUS 00 OCHOBHBIX dTanax pa3BUTHS FT€OMETPHH KaK COCTaBHOM yacTu
dbyHIaMeHTa pa3BUTHS TEXHOJIOTHIA.



TEMATHYECKOE INTAHUPOBAHUE

10 KVIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HanMeHoBaHMe pa3jeioB U TeM Kontposbmbie  TIpaxriecke (uudpossbie)
n/n NPOrpamMmbl Bcero o0pa3oBarte/ibHbIE
padoThI padoThI pecypesr
1 Brenenue B ctepeoMeTputo 23 1
2 BsaumHoe pacrnosoxeHue npsiMbix B 6 1
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B 8
MIPOCTPAHCTBE
4 HepneHnmnympHOCTb MPSIMBIX U o5
IJIOCKOCTEN B MPOCTPAHCTBE
5 VYTl ¥ paccTosHUS 16 1
6 MHororpaHHUKH 7 1
7 BekTopsl B mpocTpaHcTBE 12
8 HOBTOPGHI/IC, 00o0011eHNEe U cUcTeMaTH3alus 5 2
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoanuyecTBo yacoB DJIeKTPOHHbBIE
HaunmeHoBaHMe pa3/iejioB U TeM u(poBbie
Ne ni/n EpOrPAMMEI pa Beero Kontpoabusbie IlpakTuueckue f)]gp(al::? OBAT e.l)'lbl-lbl e
padoTshI padoThI pecype
1 AHanuThueckasi reoMeTpust 15 1
5 [ToBTOpEHwUE, O606H.[€HIE€ u 15 1
CUCTEMaTH3aIUs 3HAHUH
3 O6bEéM MHOTOTpaHHHUKA 17 1
4 Temna BpamieHus 24 1
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBYOKCHUS 5 1
7 [ToBTOpEHME, 06061HCHIiIe u 17 5
CUCTEMaTHU3aIlUsl 3HAHHUH
OBILIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 102 8 0







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne ni/n

Tema ypoka

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoThI

DJIeKTPOHHBbIE HU(PPOBLIE
oOpa3oBaTe/ibHbIE

pecypchbl

OcHoBHbIe NpaBuiia U300pakeHus Ha
PHUCYHKE TIJIOCKOCTH, IMapajuIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

https://m.edso0.ru/588c85b2

[ToHsATHS CTEpEOMETPHUH: TOUKA, psMasi,
IIJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBUjIa U300paKEHUS Ha PUCYHKE
IJIOCKOCTH, IMAPAJIICITBHBIX MPSMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

https://m.edsoo.ru/ddcdafc2

Ilonstus: MnepeCCKaromuecs MmIOCKOCTH,
InepeceKaromumecs npsamas 1 nji0CKOCTb,
MOJIYIIPOCTPAHCTBO

https://m.edsoo.ru/eba83d84

[TonsTHs: MepeceKkarouecs MIOCKOCTH,
MepeceKaromIrecs npsiMasi ¥ II0CKOCTb;
MOJIYTIPOCTPAHCTBO

MHororpaHHuKu, U300pakeHue
MPOCTEHUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIINX 0OHEKTOB
MHororpaHHuKH, U300pakeHuE
MPOCTEHUIINX MPOCTPAHCTBEHHBIX (UTYP,
HECYIIECTBYIOIINX 0OHEKTOB

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CIIEICTBUS U3 HUX

https://m.edso0.ru/76122161

https://m.edsoo.ru/db7fa53e

https://m.edso0.ru/4284be8b

https://m.edsoo.ru/c2bed9c5

AXCHOMBI CTCPCOMCTPHHU U TICPBLIC
CICACTBUSA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
cieactsus u3 Hux. CrocoOnl 3aaHust

https://m.edsoo.ru/f24c9d86

https://m.edsoo.ru/db11b7fd



https://m.edsoo.ru/588c85b2
https://m.edsoo.ru/ddcdafc2
https://m.edsoo.ru/eba83d84
https://m.edsoo.ru/76122161
https://m.edsoo.ru/db7fa53e
https://m.edsoo.ru/4284be8b
https://m.edsoo.ru/c2bed9c5
https://m.edsoo.ru/f24c9d86
https://m.edsoo.ru/db11b7fd

10

11

12

13

IPSIMBIX U TTIOCKOCTEH B IIPOCTPAHCTBE.
O0603HaueHUs MPSMBIX U TUIOCKOCTEH

N300pakeHne ceueHni mupaMuabl, Kyoa u
MPU3MBI, KOTOPbIE IPOXOIST Yepe3 uxX
pEbpa. M3o0pakeHne nepecedcHust
MOJIYYEHHBIX TUIOCKOCTeH. PackpaiiBanue
IMOCTPOCHHBIX ceueHuu Pa3HbIMU LIBETAMU

N300pakeHne ceueHni mupaMuabl, Kyoa u
HPU3MBI, KOTOPBIE IPOXOJIT Yepe3 UX
pEbpa. M3o0paskeHne epecedcHHsI
HOJIYYCHHBIX IJIOCKOCTei. PackpaiiBanue
IMOCTPOCHHBIX ceueHuu Pa3HBIMU LIBETAMU

N300paskeHne ceueHni mupaMuabl, Kyoa u
MPU3MBI, KOTOPBIE IPOXOIST Yepe3 uxX
peopa. M3o0pakeHne epecedcHHsI
MOJIYYEHHBIX TUIOCKOCTeH. PackpaiBanue
IMOCTPOCHHBIX ceueHuu Pa3HBIMU LIBETAMU

N300paxenune cedyeHuit nupamuibl, Kyoa u
IIPU3MBI, KOTOPBIE TPOXOJAT YEPE3 UX
pEbpa. N3o0paskeHue nepecedeHus
MTOJIYYEHHBIX IJIOCKOCTEN. PackpammBanue
IIOCTPOCHHBIX CEYEHUH Pa3HbIMU LIBETAMU

https://m.edsoo.ru/b5dd926b

https://m.edsoo.ru/l4ca712c

https://m.edsoo.ru/b2618cce

https://m.edsoo.ru/9cf3b9bf

14

Merton claeaoB oA IMOCTPOCHUMA CEUYCHUI

https://m.edsoo.ru/1b2f91f7

15

Mertona cieqoB /Ui HOCTPOSHUS CEUEHUH.
CaoiicTBa niepece4eHnid IpsIMbIX U
IIJIOCKOCTEN

https://m.edsoo.ru/1844a2e4

16

Meton cienoB U1l IOCTPOEHUS CEUEHUM.
CBolicTBa niepecevyeHn i MPsIMBIX U
IIJIOCKOCTEN

https://m.edso0.ru/a9d15d32

17

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YepTEXKeH U 3aIuCh I1aroB
MTOCTPOCHHUS

https://m.edsoo.ru/4c4216e9



https://m.edsoo.ru/b5dd926b
https://m.edsoo.ru/14ca712c
https://m.edsoo.ru/b2618cce
https://m.edsoo.ru/9cf3b9bf
https://m.edsoo.ru/1b2f91f7
https://m.edsoo.ru/1844a2e4
https://m.edsoo.ru/a9d15d32
https://m.edsoo.ru/4c4216e9

18

19

[TocTpoenue ceuenuii B mupamue, Kyoe mo
TpéM Toukam Ha p&opax. Cozmanue
BBIHOCHBIX YepTeKel U 3aIlucCh I1aroB
MMOCTPOEHUS

[Toctpoenue ceueHwuii B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. Co3manue
BBIHOCHBIX YEPTEKEHN U 3aUCh 11aroB
MIOCTPOEHUS

https://m.edsoo.ru/57e2e351

https://m.edsoo.ru/4fcbfc2f

20

21

22

23

[TocTpoeHue ceueHuii B mupamu/ie, Kyoe mo
TpéM Toukam Ha p&opax. Cozmanue
BBIHOCHBIX YepTEXkKeH U 3aIluCh I1aroB
MMOCTPOEHUS

[ToBTOpenue mnanumerpun: Teopema o
MIPOIOPLIMOHANIBHBIX oTpe3kax. [Tomodue
TPEYrOJIbHUKOB

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacdeTsl B ceUeHUIX Ha
BBIHOCHBIX yepTexax. Mcropust pa3Butus
IUIAHUMETPUU U CTEPEOMETPUU

Kontponbnas pabota "AKCHOMBI
TP p
crepeomerpun. Ceuenns"

https://m.edsoo.ru/c5abbc54

https://m.edsoo.ru/7d1fb4c8

https://m.edso0.ru/c5a497c4

https://m.edsoo.ru/a6ae516e

24

25

BzaumHuoe PacCIoJIOKCHHUE IPSAMBIX B

npoctpancTBe. CKpeluBarouecs npsmele.

[Ipu3Haky CKpeUBAIOIIUXCA PSAMBIX.
[TapatenpHbIE IpsIMBIE B IPOCTPAHCTBE

Teopema o CylIeCTBOBaHUU U
€MHCTBEHHOCTH IPSIMOM MapasuienbHON
JTAHHOW MPSIMO#, TPOXOAIIEN YEPE3 TOUKY
MIPOCTPAHCTBA U HE JIEKAaIlleld Ha JaHHOMI
npssMoi. Jlemma o nmepecedeHnun
MapajuieIbHbIX MPSMBIX INTIOCKOCTHIO

https://m.edsoo.ru/chfb4984

https://m.edsoo.ru/ac45fd6f



https://m.edsoo.ru/57e2e351
https://m.edsoo.ru/4fcbfc2f
https://m.edsoo.ru/c5abbc54
https://m.edsoo.ru/7d1fb4c8
https://m.edsoo.ru/c5a497c4
https://m.edsoo.ru/a6ae516e
https://m.edsoo.ru/cbfb4984
https://m.edsoo.ru/ac45fd6f

26

[TapannensHOCTh TpexX MpsMbIX. Teopema o
TpEX mapajuIeNIbHBIX NpAMBIX. Teopema o
CKPEUIMBAIOIINXCS MPSMBIX

https://m.edsoo.ru/5al11ad49

27

28

29

30

31

32

[MapannensHoe npoekTrpoBanue. OCHOBHBIC
CBOWCTBA MapaJuIeIbHOTO MPOSKTUPOBAHMS.
N3o0paxkenue pa3Hbix Guryp B
NapaJUIEIbHON IPOEKIINH

[MenTpanbsHas npoekuus. Yroiui ¢
COHAIPABJIECHHBIMU CTOPOHAMHU. YTOJI
MEX1y IPSIMbIMU

3agauu Ha JOKA3aTelbCTBO U UCCIIENOBaHUE,
CBSI3aHHBIE C PACIOJIOKEHUEM IPSMBIX B
IIPOCTPAHCTBE

[TonsATHA: MapauIeIbHOCTD NPSMOM U
IIJIOCKOCTH B IpocTpaHcTBe. [Ipu3nak
MapajuIeIbHOCTH MPSIMON U TUIOCKOCTH.
CBoiicTBa napajieIbHOCTU NPSMOM U
IJI0CKOCTH

I'eomeTprueckue 3aaun Ha BEIYUCIICHUE U
JI0Ka3aTeNbCTBO, CBA3aHHBIE C
MapaAJUIEIbHOCTHIO MPSMBIX U INIOCKOCTEN B
MIPOCTPAHCTBE

[TocTpoenue ceueHus, MPOXOISIIETO Yepes3
JAHHYIO TIPSIMYIO Ha YepTexe U
MapaJyIeBLHOIO IPYrou npsimoil. Pacuér
OTHOIIIEHUN

https://m.edsoo.ru/f275db49

https://m.edsoo.ru/7cadfa2f

https://m.edsoo.ru/53ab7cfd

https://m.edso0.ru/1737fd63

https://m.edsoo.ru/e8e1391a

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

33

34

[TapannenpHas npoekuus, IPUMEHEHNE AJIs
MIOCTPOCHHUSI CEUeHHH KyOa U
napayuienenunena. CpoicTsa
napajuiefienune1a u NpusMbl

[TapannensHele iockocty. [IpusHaku
NapaJUIEIbHOCTH JBYX IUIOCKOCTEN

https://m.edsoo.ru/ac13686d

https://m.edso0.ru/b936e992



https://m.edsoo.ru/5a11ad49
https://m.edsoo.ru/f275db49
https://m.edsoo.ru/7ca4fa2f
https://m.edsoo.ru/53ab7cfd
https://m.edsoo.ru/1737fd63
https://m.edsoo.ru/e8e1391a
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35

36

Teopema o mapajieIbHOCTH U
CAMHCTBCHHOCTH IIJIOCKOCTH, HpOXOI[HH.IGfI
yepes TOUKY, He MPUHAJICKAILYIO TaHHON
IIOCKOCTH U CJICACTBHS U3 Hee

CaolicTBa napamieiabHbIX IIIOCKOCTEN: O
HapajyieIbHOCTU NPSAMBIX IepecedeHus Ipu
[IEPECEUEHUH JIBYX MapalIeNIbHbIX
IJIOCKOCTEH TpeThe

https://m.edsoo.ru/6be9fbea

https://m.edsoo.ru/6c42af37

37

CBoiicTBa mapajuICIbHBIX TUIOCKOCTEH: 00
OTpe3Kax MapaiyIeIbHBIX MPSIMBIX,
3aKJIFOUEHHBIX MEX]Ty MMapaieIbHBIMU
IJIOCKOCTSIMU; O TIEPECEUEHUH TIPSIMOI C
JIBYMsI MTapaJIJICIbHBIMU MIIOCKOCTSMHU

https://m.edsoo.ru/e157c6f7

38

39

[ToBTopenue: Teopema ITudaropa Ha
IIJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

https://m.edso0.ru/9ccc55d3

https://m.edsoo.ru/e6¢98c7c

40

CaoiicTBa Ky0a U IpSIMOYTOJIbHOTO
napajuleJIenunea

https://m.edso0.ru/99d56dab

41

42

43

44

Beruucnenue JUinH 0Tpe3KoB B KyOe U
MPSIMOYTOJILHOM TIapajulesienue e

[lepneHMKyYISAPHOCTD NPSMOM U
IJI0CKOCTH. [IpHU3HaK nepneHuKyIspHOCTH
MPSAMON U TIIOCKOCTH

[lepneHMKyYIAPHOCTD NPSMON U
IJI0CKOCTH. [IpHU3HaK nepneHuKyIsIpHOCTH
MPSAMON U TIIOCKOCTH

Teopema o CyllleCTBOBAaHUU U
€AMHCTBEHHOCTH MPSIMOM, MPOXOAAIIEeH
4yepe3 TOUKY MPOCTPAHCTBA U
MEePHIEHIUKYISIPHON K INIOCKOCTH

https://m.edso0.ru/5b1bb69d

https://m.edso0.ru/5682d452

https://m.edsoo.ru/59fccc75

https://m.edso0.ru/c93542b5



https://m.edsoo.ru/6be9fbea
https://m.edsoo.ru/6c42af37
https://m.edsoo.ru/e157c6f7
https://m.edsoo.ru/9ccc55d3
https://m.edsoo.ru/e6c98c7c
https://m.edsoo.ru/99d56dab
https://m.edsoo.ru/5b1bb69d
https://m.edsoo.ru/5682d452
https://m.edsoo.ru/59fccc75
https://m.edsoo.ru/c93542b5

[1nockocTH ¥ IepHIEeHAUKYISIPHBIE UM

45 1 https://m.edsoo.ru/62fc55e3
psIMbIE B MHOTOTPaHHHKAX

46 InockocTh 1 NEpHeHHKYIIAPHEIE HM 1 https://m.edsoo.ru/76464a93
IpsSIMbIE B MHOTOTPaHHHKAX

47 Hepnenpuynsp u akonras. Hoctpoerne 1 https://m.eds00.ru/8187797
NEPICHINKYIIAPA U3 TOUYKH Ha TPAMYIO

48 [MeprieHMKyYIIsAp U HaKJIOHHAsL. [TocTpoeHne 1 https://m.eds0o.ru/b9366929
MEPICHIUKYIIAPA U3 TOUKU Ha IPAMYIO

49 Teopema o Tpéx neprenKyApax (npanmas 1 https://m.eds00.ru/13ca2779
u oOparHasi)

50 Teopema o Tpéx neprenKyApax (npanmas 1 https://m.eds00.ru/7e55435¢
u oOparHasi)

51 VYT0JI MEXIY CKPEUIMBAOIIUMUCS TPSIMBIMH 1 https://m.edsoo.ru/4d5fb41d

52 Homek nIepeH MKy IAPHEIX TPAMEIX C . 1 https://m.edsoo.ru/9eceb7da
MIOMOIIBIO MEPIICHIUKYIISIPHBIX TIOCKOCTEH

53 OpToroHanbHOE MPOSKTUPOBAHKE 1 https://m.edsoo.ru/c82fe87c
[TocTpoeHue ceueHuit Kyoa, MPU3MBbI,

54 MPaBUIBHOMN MUPAMHUIBI C TTOMOIIIBIO 1 https://m.edsoo.ru/fc377¢51
OPTOTOHAIBHOMN MPOEKITHH
[TocTpoeHue ceueHnit Kyoa, MPU3MBbI,

55 MPAaBUIHLHOMN MUPAMHUIBI C TTOMOIIIBIO 1 https://m.edsoo.ru/56c8faa4
OpPTOTOHAJILHOM MPOEKIINH
CUMMeETpHS B IPOCTPAHCTBE OTHOCUTEIHLHO

56 rtockocTu. [ImockocTn cuMMeTpuii B 1 https://m.edsoo.ru/bal7c527
MHOTOTPaHHHKAX

57 Tpu3HaK nepreH MKy IAPHOCTH NPAMOI i 1 https://m.edsoo.ru/3b72c654
IUTOCKOCTH KakK CJIEICTBUE CHMMETPUH

58 TpaBHITbHEIE MHOTOTpaHHHKH. PactCr 1 https://m.edso0.ru/2ae86¢5b
PacCTOSTHHUI OT TOYKH JI0 TUIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér 1 hitps://m.eds00.ru/b33d2119

paCCTOHHI/Iﬁ OT TOYKH JO IIJTOCKOCTH



https://m.edsoo.ru/62fc55e3
https://m.edsoo.ru/76464a93
https://m.edsoo.ru/818779e7
https://m.edsoo.ru/b9366929
https://m.edsoo.ru/13ca2779
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60

CriocoObl OMYCTUTH MEePIEHANKYISPDI:
CUMMETpHUSI, CABUT TOYKHU I10 TapaJlIeIbHOM
MPAMOi1

https://m.edsoo.ru/cb1b137c

61

62

63

CaBur 1o HenapauieIbHOW NpsiMOH,
M3MEHEHUE PACCTOSHUN

Konrponsnas padora "B3anmuoe
pacnoaokKeHne NPsAMBIX U IIIOCKOCTEH B
npocrpaHcrae”

[ToBTOpEHME: Yroa Mexay NpsMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

https://m.edsoo.ru/2625aldb

https://m.edsoo.ru/b5bc8eec

https://m.edsoo.ru/6f93bcdf

64

IToBTOpEHUE: yroy MexIy
CKPEILMBAIOIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

https://m.edsoo.ru/15e4fecc

65

FGOMeTpI/ILIeCKI/Ie MCTO/bI BBIYUCIICHUS YyTIJIa
MCKAY NPSAMBIMHA B MHOT'OI'PAHHUKAX

https://m.edsoo.ru/7dec35ee

66

67

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YTJI0OB IBYTPAaHHOIO yTIia
[lepnennukynspHeie miockoctu. CBoiicTBa
B3aUMHO NEPIECHAUKYIISIPHBIX IIIIOCKOCTEN

https://m.eds00.ru/3922fc23

https://m.edsoo.ru/6blaa76d

68

69

70

[Ipu3Hak nepneHMKyIIpHOCTH
IIJIOCKOCTEM; TeOpeMa O MPSAMON
[IepECEUYCHUs ABYX IUIOCKOCTEH
MEPIEeHIUKYJIPHBIX TPEThEH IIOCKOCTH
[IpssMoyronbHbBIN Napasuienenunes; Kyo;
U3MEPEHMS], CBOMCTBA IIPSIMOYTOJILHOTO
napajuleJIenunena

TeopeMa 0 1MaroHanu NPMOYTOJIBLHOTO
napajuieJIenuIe/ia U CIeICTBUE U3 Hee

https://m.edso0.ru/16¢c95c3a

https://m.edsoo.ru/52c88814

https://m.edsoo.ru/d47cac87



https://m.edsoo.ru/cb1b137c
https://m.edsoo.ru/2625a1db
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71

CTepeOMeTpI/I‘ieCKI/Ie U IIPUKIIAJAHBIC 3aa4U,
CBA3aHHLIC CO B3aMMHBIM PACIIOJIOKCHHUEM
IPAMBIX U IINIOCKOCTH

https://m.edso0.ru/6e119e38

72

[ToBTOpEHME: CKpELIUBAIOLIUECS MPSMBIE,
napajuieJIbHbIe MIOCKOCTH B CTaHJAPTHBIX
MHOTOTpaHHUKAX

https://m.edsoo.ru/1144c324

73

74

[Tapa mapannenpHbIX IIOCKOCTEN HA
CKPEUIUBAIOIINXCS MPSMBIX, PACCTOSTHUE
MEX1y CKPELIUBAIOIIUMUCS IPSIMBIMU B
MPOCTBIX CUTYaLUSIX

Paccrosaue oT TOUkH J0 IINIOCKOCTH,
PaCCTOAHUC OT HpHMOﬁ J0 IIIIOCKOCTH

https://m.edsoo.ru/cfca9ebf

https://m.edso0.ru/h9a387c8

75

Brruucnenue paCCTOHHI/Iﬁ MCKAY
CKpCHIMBAIOIIUMHUCA TPAMBIMHU C ITIOMOIIBIO
HepHeHHHKynﬂpHOﬁ IIJIOCKOCTH

https://m.edsoo.ru/fc762dd4

76

TpéxrpaHHblil yroi, HepaBeHCTBa s
TpexrpaHHbIX yrio. Teopema Iludaropa,
TEOpPEMBI KOCHHYCOB U CHHYCOB JIJIS
TPEXTPAHHOTO yIiia

https://m.edso0.ru/6e34b31e

77
78
79

DneMeHTHI CPepUIecKOil TeOMETPHH:
reoJIe3nYecKue JIMHUU Ha 3emiie

Kontponbnas padota "Yribl u paccrosiHus"

CucremaTtu3zanus 3HaHui "MHOrorpaHHuK U
€ro 2JeMEHTH!"

https://m.edso0.ru/82ba2777

https://m.edso0.ru/69a7d942

https://m.edsoo.ru/dd1173e8

80

81

82

[Iupamupa. Bunsl nupamun. [IpasunsHas
nupamuaa

[Ipusma. [Ipsimast 1 HaKJIOHHAS IPU3MBL.
[IpaBunbHas npusma

[IpsiMoit napannenenunen, NpsMOyroJIbHbIA
napajuieNenumnena, Kyo

https://m.edsoo.ru/51ff5abc

https://m.edsoo.ru/68bb5bec

https://m.edso0.ru/8515ba52

83

Brimykiible MHOTOTpaHHUKH. Teopema
Diinepa

https://m.edso0.ru/86151552



https://m.edsoo.ru/6e119e38
https://m.edsoo.ru/1144c324
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https://m.edsoo.ru/6e34b31e
https://m.edsoo.ru/82ba2777
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Brinykibsie MHOTOrpanHuKd. Teopema

84 Diinepa. [IpaBuiibHbBIC U TOJTYIPABUIIBHbIC 1 https://m.eds00.ru/624c65e7
MHOTOI'PaHHHKH
85 KonrpombHast pabora "MHOrorpaHHHKH" 1 https://m.edsoo.ru/9ac392c8
86 TowsTHe BEKTOPa Ha II0CKOCTH 1 B 1 https://m.edsoo.ru/b744c9ec
POCTPAHCTBE
87 CymMa BEKTOpPOB 1 https://m.edsoo.ru/29ad6e37
88 Pa3HoCcTh BEeKTOpPOB 1 https://m.edsoo.ru/dal62dbc
89 [TpaBuiio nmapaiienenumnena 1 https://m.edsoo.ru/a8b5abla
90 YMHOKEHHE BEKTOPA Ha YUCIIO 1 https://m.edsoo.ru/2a5d2dcl
91 Pasnoxenue sexropa o basucy Tpex 1 https:/m.eds00.ru/92765464
BEKTOPOB, HE JIOXKAIINUX B OJHOMN IIOCKOCTH
92 CkaisipHOe TPOM3BEICHHUE 1 https://m.edsoo.ru/fd6b44a5
93 BbIMHCICHHC Y12 MEHLY BEKTOPaMH B 1 https://m.edsoo.ru/e634d38a
IPOCTPAHCTBE
94 IIpocreiimire 3aga4u ¢ BEKTOpaMu 1 https://m.edsoo.ru/3d5b22ec
95 [Mpocreiinme 3a1a4n ¢ BEKTOPaMHU 1 https://m.edso0.ru/6b87c2da
96 [Mpocreiinue 3a1a4n ¢ BEKTOPaMHU 1 https://m.edsoo.ru/b9b6d54f
97 [Tpocreiimiue 3a1auu ¢ BEKTOpaMu 1 https://m.edsoo.ru/24e7b226
98 OO0o0IeHre ¥ cUcTeMaTU3alHs 3HAaHUH 1 https://m.edso0.ru/22247c8c
99 OO0oO0IeHre ¥ cUCTeMaTU3alHs 3HAaHUH 1 https://m.edsoo.ru/eb16c6la
100 HToroBas KOHTpoJIbHas paboTa 1 https://m.edsoo.ru/eca25dd6
101 HToroBas KOHTpoJIbHas paboTa 1 https://m.edso0.ru/13be7183
102 O0001IeHE U cUCcTEMAaTH3as 3HAHUH 1 https://m.edsoo.ru/c8863892
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102
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11 KJIACC

KoauuyecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne i/ Tema YpoKka B KOHTpOJILHLIe HpaKanecKHe 06pa30BaTeJ1Ll-Ible
cero padoThI padoThI pecypcbl

1 IToBTOpEHME TEMBI KooanHaTb: BEKTOpa 1 hitps://m.eds00.ru/c7ce9c2f
Ha IJIOCKOCTH U B POCTPAHCTBE

2 HosTopenue Teme! CKaJ}HpHoe 1 https://m.edsoo.ru/49d29f46
MIPOU3BE/ICHNE BEKTOPOB

3 [ToBrOpenue Temsl ""Bprauciienue y{ﬂa 1 https://m.edso0.ru/ech2a824
MEXy BEKTOPAMH B IPOCTPAHCTBE

4 Hostop CHIC TCMbI YPaBHeHH,,e TpAMOH, 1 https://m.edsoo.ru/7a5e9713
MIPOXOASIIECH uepe3 B TOUKU

5 ¥ PaBHEHHE ILIOCKOCTH, HOPMAIID, 1 https://m.edsoo.ru/24171bae
yYpaBHEHHUE MJIOCKOCTH B OTPE3Kax

6 YPaBHEHHE II0CKOCTH, HOPMAI, 1 https://m.edsoo.ru/dec14c37
ypaBHEHUE IUIOCKOCTH B OTpe3Kax

7 BekTopHoe npou3BeneHne 1 https://m.edsoo.ru/de683aaa

8 JIMHCHHEIC HEPABCHCTRA, JIMHCHHOS 1 https://m.edsoo.ru/f72c7fad
MpOrpaMMHUPOBaHUE

9 JInnelinble HEPABEHCTBA, JIMHEITHOE 1 https://m.edsoo.ru/d21cf6ee
MpOrpaMMHUpPOBAHUE

10 AHAJMTUIECKHE METO/IbI PACUETA yTiTa 1 https://m.edsoo.ru/d1fa9d71
MEXy NPSMBIMU B MHOT'OTpaHHUKAX

11 AHQIMTHUCCKHE METO/IEI PACULTa Y1 1 https://m.edsoo.ru/fe24d456
MCKAY MMIIOCKOCTAMU B MHOTOI'paHHHKaxX

12 opMy:1a pACCTOAHHS OT TOHKH 110 1 https://m.edsoo.ru/5h56823d
MIJIOCKOCTH B KOOPJIMHATAX

13 Haxosuenne paccroHuit oT TOKH 10 1 https://m.edsoo.ru/9ef42fa7
TIJIOCKOCTH B KyOe

14 Haxoxnenme paCCTOHHHEI OT TOHKH 10 1 https://m.edsoo.ru/25bclef2
MJIOCKOCTH B IPaBUJILHOM MUpPAMHUJIE
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15

16

Kontponbnas pabota "AHamuTudeckas
reomeTpus”

CeueHust MHOTOTPAaHHUKOB: CTAH/IAPTHBIE
MHOTOTPaHHUKHU

https://m.edsoo.ru/1f7ea33f

https://m.edso0.ru/416bc79c

17

Ceuenus MHOI'OI'PaHHUKOB: METOA CJICI0OB

https://m.edso0.ru/1273ffb9

18

CeueHuss MHOTOTPAaHHUKOB: CTaHIapTHBIC
IIJIOCKOCTH, MIEPEeCeUEHUs MPSMBIX U
IJIOCKOCTEH

https://m.edsoo.ru/a2cd38a4

19

20

21

HapaJ'IJ'ICJ'ILHLIC IIpsAMBIC U ITIJIIOCKOCTH:
napajICJIbHBIC CCUCHUA

[TapanienpHble NpsSIMbIE U MIJIOCKOCTH:
pacy€T OTHOLIEHUI

HapaJIJIGJII)HI)IG IMPAMBIC U TINIOCKOCTH: YTIJIbI
MEXy CKPELIMBAOUIUMUCS IPSMbIMU

https://m.edsoo.ru/e4b889fd

https://m.edsoo.ru/b12282ed

https://m.edsoo.ru/bd78ac3a

22

23

[lepneHquKyIApHBIE IPAMBIE U INIOCKOCTH:
CTaHJApTHBIE NIApbl EPIEHAUKYISIPHBIX
IJIOCKOCTEHN U MPSMBIX, CAMMETPUH
MHOTI'OTPaHHUKOB

[lepnieHIuKynsipHBIE MPSIMBIE U TUIOCKOCTH:
TEOpeMa O TPEX NEPIEHANKYJIIIpax

https://m.edsoo.ru/f767e671

https://m.eds00.ru/9392d44f

24

25

HepHeHI[I/IKYJ'IHpHBIG MMpAMBIC U TINIOCKOCTH:
BBIYUCJICHUSA JJIMH B MHOI'OI'paHHUKAX

[ToBTOpEHME: MO MHOTOYTOJIbHUKOB,
(hopMyIBI 1S TUTOIIAACH, COOOpaXKeHUS
Mog00us

https://m.edsoo.ru/6e7bf7cl

https://m.edso0.ru/9baad726

26

[ToBTOpEHME: MIOIMIAN MHOTOYTOJIbHUKOB,
(hopMyITBI 1S TUTOIIAACH, COOOpaKEHUS
MOog00HUs

https://m.edsoo.ru/d633eedb

27

[ToBTOpEHME: MIOMIAN MHOTOYTOJIbHUKOB,
(bopMyIBI 1S TUTOIIAACH, COOOpaKEeHUS
Mog00uUs

https://m.edsoo.ru/fc911a8e
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28

[Inomaau ceyeHrii MHOTOrpaHHUKOB:
IJIOIA I TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKEHUS MOA00US

https://m.edsoo.ru/d81cea87

29

[Inomaau ceyeHrii MHOTOrpaHHUKOB:
IJIOIA 1M TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEHUS MOA00US

https://m.edso0.ru/83b98d39

30

Kontposbnas padota "[loBropenue:
MHOT'OTPaHHUKU, CEYCHUS
MHOTOI'PAaHHUKOB"

https://m.edsoo.ru/d2658ebd

31

32

O06BéM Tena. O0BEM MPSIMOYTOJIBHOTO
napaJuiesienumnena

3amaun 00 yABOEHUH Ky0a, 0 KBaJpaType
Ky0a; O TPUCEKIMH yriia

https://m.edso0.ru/826e23fb

https://m.edso0.ru/522e867¢e

33

34

35
36

CrepeoMeTpuyecKue 3ajjauu, CBI3aHHBIE C
00BEMOM MPSIMOYTOJIBHOTO
napajuiesienuneaa

[TpuknaaHble 33729, CBSI3aHHBIE C
BbIUUCIIEHEM 00BbEMA IPSIMOYTOJIBHOTO
napaJulesenumnena

OO6bEM IpsIMON TPU3MBI
Crepeomerpudeckre 3a/1auu, CBI3aHHbIE C
BbIUHCIIEHEM 00BEMOB MPSMON ITPU3MBbI

https://m.edso0.ru/2667e6de

https://m.eds00.ru/41398a71

https://m.edso0.ru/ala4466b

https://m.edsoo.ru/lee258f4

37

38

[IpuknanHble 3a1a4u, CBSI3aHHBIE C
00BEMOM MPSIMON MTPU3MBI
Brruncnenme 0o0bEMOB TeN ¢ TOMOIIBIO
onpenenéHHoro uaTerpaia. Oobém
HAKJIOHHOH MPU3MBI

https://m.edsoo.ru/5b64ebdb

https://m.edsoo.ru/ca7dbf2d

39

Brruncienue 006EMOB TEN ¢ ITOMOILBIO
onpenenéHHoro uaTerpaita. Oobém
MUPaAMU/IBI

https://m.edsoo.ru/c4e2e5c6

40

dopmyna 00béma mupamuabl. OTHOIIEHHE
00BEMOB MTUPaMU/T C OOIITUM yTIIOM

https://m.edso0.ru/91672d2f
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dopmyna 00bEMa mupamMuabl. OTHOIICHHE

41 https://m.edsoo.ru/5bcdeb66
00BEMOB MUPAMHU/ C OOIIUM YTIIOM

42 CTeI.? COMCTPITHCECKHE Sallatil, CBAZAMHBIC ¢ https://m.edsoo.ru/cfbc984c
00bEMaMK HAKJIOHHOW TTPU3MBI

43 CTC?COMGT})I/I‘IGCKI/IC 3a7a4M, CBS3aHHBIC C hitps://m.eds00.ru/95db2799
00BEMaMU TUPaAMUJIBI
[Mpuknanueie 3ana4n mo Teme "OOBEMBI

44 ten", CBI3aHHBIE ¢ 00BEMOM HAKJIOHHOM https://m.edsoo.ru/55d4f1b7
MIPU3MBI

45 HpI:I‘KJIaI[HI)Ie 3aJ1a9u HE) teme "OOBEMEI https://m.eds0o.ru/9d64515¢
Ten", CBSI3aHHBIE C 00BEMOM TTUPAMHUIBI

46 lpunenenne 061Emos. Brrancienue https://m.edsoo.ru/4e19ech6
PAcCTOSIHUS JI0 INTIOCKOCTH

47 Kontpomsuas pa},6 ota "00béu https://m.edsoo.ru/db67181c
MHOTOTpaHHUKA
[unuaapudeckas MOBEPXHOCTbD,

48 o0pa3yrolye HIHHIPUIECKOR https://m.edsoo.ru/278d4dfd
MTOBEPXHOCTH

49 Humaap. TIPAMOI KpyroBOI WHTHHP. https://m.edsoo.ru/f83ee683
[Tnomaap MOBEPXHOCTH IIUIMHIPA

50 Kommrecxad MosepXHOCTS, 06pasyromue https://m.edsoo.ru/bcdfefaé
KOHHMYECKOU noBepxHocTU. Konyc

51 Ceuenne KOHYCa TUIOCKOCTLIO, https://m.edsoo.ru/2e5a1f29
MapajuieIbHOM TNIOCKOCTH OCHOBAHUS

52 YCCIICITHBII/I KOHYC. M300pakenne KOHyCOB hitps://m.eds00.ru/475fea2c
1 yCeYEHHBIX KOHYCOB

53 [Tnomanb 60KOBOM MOBEPXHOCTH U MOJHOM hitps://m.edsoo.ru/9acl444e
MMOBEPXHOCTH KOHYCa

54 [Tnomanb 60KOBOW MTOBEPXHOCTH M ITOJTHOM hitps://m.edsoo.ru/1325f3dd

IOBCPXHOCTU KOHYCaA



https://m.edsoo.ru/5bcdeb66
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55

CTepeOMeTpI/I‘IeCKI/Ie 3aJa4M Ha
J0Ka3aTCJIbCTBO U BBIYUCIICHUC,
IIOCTPOCHUEM CeueHHI OUJIMHApPA, KOHYCa

https://m.edsoo.ru/76844cf2

56

CTepeOMeTpI/I‘IeCKI/Ie 3aJa4M Ha
J0Ka3aTCJIbCTBO U BBIYUCIICHUC,
IIOCTPOCHUEM CceueHH I OUJIMHApPA, KOHYCa

https://m.edsoo.ru/c3a8bde9

57

58

HpI/IKJ'IaI[HBIC 3aga4u, CBA3aHHBIC C
MUJIMHAPOM
HpI/IKJIaI[HI)Ie 3aJa4u, CBA3aHHBIC C
MUJINHAPOM

https://m.edsoo.ru/d2del3ca

https://m.edso0.ru/3897dad5

59

Cdepa u map

https://m.edsoo.ru/fb7912b1

60

61

62

I[Tepeceuenue cdepsl U mapa ¢ IIOCKOCTHIO.
Kacanwue mapa u cdepsl Iockoctbio. Bujg
1 U300paXeHne 1mapa

I[Tepeceuenue cdepsl U mapa ¢ IIOCKOCTHIO.
Kacanwue mapa u cdepsl Iockoctbio. Bujg
1 U300paXeHne 1mapa

VYpasuenue cheprl. [Lnomans chepst u e€
yacTeu

https://m.edsoo.ru/c1475e77

https://m.edsoo.ru/af4a7147

https://m.edsoo0.ru/2474b359

63

Cummerpus chepsl 1 mapa

https://m.edso0.ru/c23ec878

64

65

66

CrepeomeTpuueckue 3aauu Ha
JOKa3aTeIbCTBO U BBIYHCIICHUEC, CBSI3aHHBIC
co ctepoii u mapomM, TOCTPOCHUEM UX
CEYeHUH IOCKOCTHIO

CrepeomeTpuueckue 3aauu Ha
J0Ka3aTCJIbCTBO U BBIYUCIICHUC, CBA3aHHBIC
co cthepoii u mapomM, TOCTPOCHUEM UX
CEYEeHUH MIOCKOCTHIO

[Ipuknagueie 3a1a4n, CBsI3aHHBIE CO cpepoit
Y I1apoM

https://m.edso0.ru/df97bd97

https://m.edsoo.ru/d324ea75

https://m.edsoo.ru/95a815fb
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67

[ToBTOpPEHHUE: OKPY)KHOCTH HA IJIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHJIapTHBIC
noxoous

https://m.edsoo.ru/67dda7ee

68

69

Paznuunble KoMOMHALMY TEJ BpaIEHUs U
MHOTOI'PaHHHKOB

3anauu o teme "Tena v MOBEPXHOCTH
BpaieHus"

https://m.edsoo0.ru/447414f7

https://m.edsoo.ru/7f99de3a

70

71

3agaum o Teme ""Tena 1 MOBEpXHOCTH
BpaieHus"

Kontponbnas padota "Tena u moBepxHOCTH
BpaieHus"

https://m.edsoo.ru/a97b28ca

https://m.edsoo.ru/e8a547f6

72

O0béM mumrHIpa. Teopema 06 00béMe
PSIMOTO IIHJIMHIpA

https://m.eds00.ru/961d78a8

73

74

Brruncnenme 00bEMOB Tel ¢ TOMOIIBIO
onpeaenénHoro uarerpaina. O0bpéM KoHyca
[Inoujaayu 60KOBOM U MOITHON OBEPXHOCTH
KOHYyca

https://m.edsoo.ru/8cf5adc?

https://m.edsoo.ru/172d4f55

75

76

CrepeomeTpuuecKkue 3aauu, CBSI3aHHbIE C
BBIYMCIICHHEM 00BEMOB IIUIMHAPA, KOHYCA
[Ipuknagueie 3agaun o Teme "OOBEMBI U
IJI0ILA 1M TOBEpXHOCTEN Ten"

https://m.edsoo.ru/29beaf77

https://m.edso0.ru/88d75145

77

78

O06bEM mapa u MapoBOTO CEKTOpA.
Teopema 06 06véme mapa. [lnomans
ctepnl. CTepeoMeTprUUeCcKre 3a/1a4H,
CBSI3aHHBIE C BBIUUCIIEHEM 00BEMOB 111apa,
[IIAPOBOTO CErMEHTA M IIAPOBOTO CEKTOpa

[Tpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", cBA3aHHBIE C 00BEMOM IIapa U
momaasio chepsl. COOTHOMICHUS MEXKITY
IUIOMIA/ISIMH TTOBEPXHOCTEN U 00BEMaMHU
MOAOOHBIX TEJ

https://m.edso0.ru/e5667d27

https://m.edsoo.ru/5efcff8e
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79

[Tono6uble Tena B MpOCTPAHCTBE.
N3menenne o6nEma mpu moqo0uu.
CrepeoMeTpHUyeCcKre 3a]]a4, CBS3aHHBIE C
BBIUUCIIEHHEM 00BEMOB Tel | IIIOMIAeH
MOBEPXHOCTEM

https://m.edsoo.ru/26cleada

80

81

82

83

Kontponbnas padota "[lnomanu
MMOBEPXHOCTU U O0BEMBI KPYTIIBIX T

JBmxenust npoctpancTBa. OToOpakeHUs.
JIBrokeHus u paBeHCTBO uryp. OO0mme
CBOICTBA JBHKCHUI

Buapl 1BukeHuMil: napauiesbHbIN NEPEHOC,
LEHTPaJIbHAsl CAMMETPHUS, 3€pPKaIbHAS
CUMMETPHSI, TIOBOPOT BOKPYT MPSMOMA
[IpeobpazoBanus mompoowus. [Ipsmas u
cdepa Diinepa

https://m.edso0.ru/91c864f2

https://m.edsoo.ru/e8d891e8

https://m.edsoo.ru/75255d4b

https://m.edsoo.ru/d168c275

84

FGOMeTpI/ILIeCKI/Ie 3ala41 Ha MPUMCHCHUC
JABUKCHUA

https://m.edso0.ru/1daa4342

85

86

KonTtponbHas pabota "BekTops! B
npocrpaHcrae”

O6o0maroiiee moBTopeHue 11 moHITHIT 1
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucreMaTtuzanus 3Hanuii: "[lapaniensHOCTh
IPSIMBIX U MJIOCKOCTEN B MPOCTpaHCTBE"

https://m.edsoo.ru/daeb232d

https://m.edsoo.ru/ff53f867

87

88

Ob6o06maromiee noropeHue 11 noHATU U
MeTo0B Kypca reomerpun 10—11 kmaccos,
cucTeMaTu3anus 3HaHui: "BekTopsl B
IpocTpaHcTBe"

Ob6o61matomiee nopropenue 11 nonsruii u
MeToJ10B Kypca reomerpun 10—-11 knaccos,
cucTtemMaTusanus 3HaHuil: "BekTopsl B
nmpocTpaHcTee”

https://m.edso0.ru/89b29e3d

https://m.edso0.ru/71e78941
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89

90

O6o06maromiee moBTopeHue 11 MOHITHI 1
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucreMarusanus 3HaHui: "O0beM
MHOroOrpaHHuka"

Oo6o06maromee nosropenue 11 noHsATUH U
MeToJ10B Kypca reometpun 10—11 kaccos,
cucremaru3anus 3HaHui: "O0beM
MHOTOIpaHHUKa"

https://m.edso0.ru/25f8ecf8

https://m.eds00.ru/68371e98

91

92

O6o6maromiee moBTopeHue 11 moHITHI 1
MeToJ10B Kypca reometpun 10—-11 xnaccos,
cucrteMaTusanus 3Haguii: "Ilnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

Oo6o06maromee nmoBTopenue 11 moHsTHH U
MeToA0B Kypca reomerpun 10—11 knaccos,
cucremMaru3anud 3Hanui: "[lmomann
MOBEPXHOCTU U 00BEMBI KPYTIIbIX Te"

https://m.edso0.ru/81595c6hb

https://m.edso0.ru/6d737c4c

93

HroroBas koHTpoIsbHAs paboTa

https://m.edso0.ru/5752266a

94
95

Wrorosas koHTpoJsibHasE paboTa

[ToBTOpenue, 0600IIEHNE U
CUCTEeMaTH3alusl 3HAaHUH

https://m.edsoo.ru/52cc9dal

https://m.edsoo.ru/ba2b4522

96

97

Hcropust pasBuTHs CTEpEOMETPUH KaK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

Hcrtopust pa3BUTHSL CTEPEOMETPUH KAK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WHXKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

https://m.edsoo.ru/7fd69e7c

https://m.edso0.ru/2867b89c

98

Hcropus pa3BuTHS CTEpEOMETPUH KaK
HAYKH U €€ POJIb B pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

https://m.edso0.ru/43115873
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Hctopust pa3BUTHSL CTEPEOMETPUM KaK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WHXKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

99

Ucropus pa3BUTHS CTEPEOMETPUH KAK
HayKHu U €€ poJIb B PA3BUTHH COBPEMEHHBIX
WHXXEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOTHI

100

https://m.edso0.ru/4ccl117b3

https://m.edso0.ru/28dd339e

Hctopust pa3BUTHS CTEPEOMETPUM KaK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WHXXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

101

Ucropus pa3BuTHs CTEPEOMETPUH KaK
HayKH 1 € poJib B pa3BUTUU COBPEMEHHBIX
WHXXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

102

https://m.edsoo.ru/7df6b243

https://m.edso0.ru/6ede9762

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102



https://m.edsoo.ru/4cc117b3
https://m.edsoo.ru/28dd339e
https://m.edsoo.ru/7df6b243
https://m.edsoo.ru/6ede9762




MMPOBEPAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHHA OCHOBHOM
OBPA30BATEJIbHOM ITPOT'PAMMBI

10 KJIACC
Kona .
TG T IIpoBepsiemble Hpe/MeTHbIe Pe3y.IbTATLI 0CBOEHUS 0CHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeHero 001ero oopa3oBanusi
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTh MOHATUSMU: TOUYKA, IPAMasi, INIOCKOCTb
79 [TpyMeHsITh aKCMOMBI CTEPEOMETPHUH U CIEACTBHS M3 HUX IMPH PEUICHUH
FeOMETPUUECKUX 3a7a4
73 OnepupoBaTh NOHATHAMH:  [ApAJUIENBHOCTL M EPICHUKYIAPHOCTD
MPSIMBIX U IJIOCKOCTEH
74 KnaccudunupoBaTe B3auMHOE PaclONOKEHHE MPSIMBIX U IJIOCKOCTEH B
MIPOCTPAHCTBE
OrnepupoBaTh MOHATUSMU: JIBYTPAHHBIA YTOJI, TPAHU JIBYTPAHHOIO YTIJIa,
7.5 pebpo ABYrpaHHOTO yIiia, TMHEHHBINA YTOJI IBYTPAHHOTO yIJia, rpalycHast
Mepa JABYTrpaHHOTO yria
76 OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHUK, BLIHYKHBIIZU U HEBBIMYKIIBIH
MHOTOI'PaHHUK, YJIEMEHTHl MHOTOIPAHHUKA, TPAaBUILHBIM MHOTOTPAHHUK
77 Pacno3naBaTh OCHOBHBIE BHJIBI MHOTOTPaHHUKOB (MHpaMHa, MpU3Ma,
' MPSIMOYTOJIBHBIN Mapaienenumne], Kyo)
KnaccudunupoBate  MHOTOTPaHHHMKH, BBIOMpas  OCHOBaHUS  JUIA
78 KIacCUPUKaMK  (BBIMYKJIBIC W HEBBITYKIbIE  MHOTOTPAHHHKH,
MpaBWJIbHbIE MHOTOTPAHHUKH, TMPSMBIE U  HAKIOHHBIE MPHU3MBL,
napauieIeunep)
79 OrnepupoBaTh TTOHSATHUSIMU: ceKyIas TIJIOCKOCTb, CEUCHHE
MHOT'OTPAaHHUKOB
710 OOBSICHATh ~ MPHUHLMIIBI  TOCTPOCHHUSI CEYEHHNW  MHOTOTPAHHUKOB,
WCIIOJIB3YSI METOJT CIIE/IOB
CTpouTh ceyeHussT MHOTOTPAHHHUKOB METOJOM CIIEJOB, BBIIOJHATH
7.11 (BBIHOCHBIE) TIJIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYP:
BUJI CBEPXY, COOKY, CHU3Y
Pemartp 3a1aun Ha HAXOXJACHUE TEOMETPUUYECKUX BEIMYHMH MO 00pa3iam
WM aJTroOpuTMaM, MPUMEHSSI W3BECTHBIC AHATUTHYECKHE METOJIbI TPHU
7.12 pElIeHUH CTaHAAPTHBIX MATeMAaTHMYEeCKUX 3aJad Ha BBIYHMCIICHHE
PACCTOSIHUN MEXIy JBYMs TOYKaMH, OT TOYKH JIO MPSMOM, OT TOUYKHIO
IIJIOCKOCTH, MEK]Ty CKPEIIMBAIOLIIUMHUCS MPSIMBIMU
Pematp 3a1aun Ha HAXOXKJICHUE TEOMETPUUYECKUX BEIMYHMH MO 00pa3iam
WU aNTOpUTMaM, MPUMEHSSI W3BECTHBIC AHATUTHYECKHUE METOIbI TPH
7.13 pPELIeHNN CTaHJIAPTHBIX MATEMAaTHMYECKUX 3a/lady HAa BBIYMCIICHUE YTJIOB
MEXY CKPEIIMBAIOIIMMHUCS TPSIMBIMH, MEXAY MPSIMOU M TUIOCKOCTHIO,
MEXY IIIOCKOCTSIMHU, ABYTPAHHBIX YIJIOB
Bbrancnsate 00bEMBI M TUIOMIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB
714 (mpu3ma, nupamuaa) ¢ IpUMeHeHHeM (pOpMYJl, BBIYUCISATh COOTHOIIEHUS

MCKOAY IomagasamMu HOBerHOCTCﬁ, 00BbEMaMu HO,Z[O6HLIX
MHOTI'OIr'paHHHUKOB




OnepupoBaTh MOHATUSMHU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP, OChb U

715 IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U TNIOCKOCTh CUMMETPUU (PUTYPHI
W3Bnekatpb, mpeoOpa3oBbIBaTh M HMHTEPIPETUPOBATh WH(POPMALUIO O
7.16 MIPOCTPAHCTBEHHBIX TEOMETPHUYECKUX (UTypax, TNPEICTaBICHHYIO Ha
yepTexkax U pUCyHKax
[TpumeHsTH TeoMeTpuUecKkrue (aKThl ISl PEHICHUS CTEPEOMETPHUCCKUX
7.17 3ajjay, IpeaNoJararliuX HECKOJIBKO IIaroB pPEIeHHs, €CIU YCIOBHS
NPUMEHEHHS 33J]aHbl B IBHOH opme
718 IIpuMeHATs mpocTEeWIIME INPOrpaMMHBIE CPEACTBA U BIJIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI IIPU PEIIEHUH CTEPEOMETPUYECKHX 33134
719 [TpuBOANTE NpHUMEPBl MaTEMATUYECKUX 3aKOHOMEPHOCTEH B MpHUpOJE U
KU3HH, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE
[TpuMeHATH MoNydyeHHbIE 3HAHHsI HAa IPAKTUKE: aHAJIM3UPOBATh PeallbHbIE
CUTYallMX ¥ IPUMEHSTh H3y4YCHHBIC TIOHSATHS B IPOLIECCE TIOMCKA PEILICHHS
MaTeMaTHYecKu  c(POpMyJIMpOBAaHHOM  MpoOJIeMBbl,  MOJAEIUPOBATH
7.20 peanbHbIE CUTYallMd Ha SI3bIKE T€OMETPHHU, HCCIIEAOBATh MOCTPOCHHBIC
MO/IEJIU C UCIIOIb30BAHUEM T€OMETPUUYECKUX ITOHATUH U TEOPEM, alrapara
anreOpbl, pemarbh NPaKTHYECKUE 3aJaud, CBS3aHHBIE C HAXO0XICHUEM
reOMETPUUYECKUX BEITUYNH
11 KJIACC
Kon .
T T IIpoBepsiemble NpeIMETHBIE Pe3y.IbTATEI 0CBOCHHS 0CHOBHOI
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 001ero o0pa3zoBaHus
pe3yjabTara
6 ['eomerpus
OnepupoBaTh MOHITUSMH: IHJIHHIPHYECKAs TOBEPXHOCTH, 00pa3yromime
6.1 WINHAPUYECKOW TMOBEPXHOCTH, LMIMHJIpP, KOHUYECKAas IOBEPXHOCTb,
' oOpa3yromue  KOHHYECKOM  IOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 Pacrnio3HaBaTh Tesa BpaueHus (IHJIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CITOCOOBI MOJTYYSHHSI TEJI BPALLICHHS
6.4 KnaccuduimpoBaTs B3auMHOE pacrioiokeHue cepbl U MI0CKOCTH
OnepupoBaTh MOHATHUSMH: IIAPOBOH CETMEHT, OCHOBAaHHE CETMEHTA,
6.5 BBICOTAa CErMEHTa, IIapOBOM CIJIOW, OCHOBaHME IIApOBOrO CJOs, BHICOTA
IaPOBOTO CJI0S, IAPOBOU CEKTOP
6.6 Bbraucnate 00bEMBI M IUIOMIAAM TOBEPXHOCTEH TEN BpaICHHS,
' reOMETPHUECKUX TeJl C IPUMEHEHHEM (HOopMYJT
OnepupoBaTh MOHATUSMH: MHOTOTPAaHHUK, BIHMCAaHHBIA B cdepy u
6.7 OMMCAaHHBIN 0KO0JIO cepsl, chepa, BUcaHHAS B MHOTOTPAaHHUK WU TEJIO
BpaleHUs
6.8 BBIUUCIIATE COOTHOIIEHUS MEXKTY IUIOIIAIMH ITOBEPXHOCTEH 1 00bEMamMu
MOJOOHBIX TEN
6.9 N300pakaTh n3ydaembie (QUTYPHI OT PYKH W C NMPUMEHEHHEM IPOCTHIX

‘-ICpTé)KHLIX HHCTPYMCHTOB




6.10

BeImmonHATE  (BBIHOCHBIE) IUIOCKHE YEPTEXH W3 PHCYHKOB IPOCTHIX
00BEMHBIX (DUTYp: BHJI CBEpXy, COOKY, CHH3Y; CTPOHMTb CEUEHHUS Tell
BpAIICHUS

6.11

W3Brekatb, WHTEPIPETHPOBATHL M MPeoOpPa3oBbIBATH HHGPOPMAIUIO O
NPOCTPAHCTBEHHBIX T'EOMETPHUYECKUX (UTYypax, MPEACTaBICHHYIO Ha
YepTekKax U pUCYHKAX

6.12

[TpumensTh reomeTpuueckue (akThl Ui PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, IpearoiaraloliuX HECKOJBKO IAroB PEIIECHUs, €CIU YCJIOBUSA
MIPUMEHEHHUS 3aJIaHbl B ABHOU (hopme

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBINOHATE JIEHCTBUSA CJIOXKEHUS BCEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOXEHUSI BEKTOpa Ha YHCIO, OOBSCHATh, KAKMMH CBOWCTBAMH OHH
o0J1aaroT

6.15

6.16

[TprMeHsITh paBUIIO NapajuIeNeNnuIea NPy CI0KEHUH BEKTOPOB

OHGpHpOBaTI) IMOHATHUAMU: JCKAPTOBbBI KOOPAMHATBI B IPOCTPAHCTBEC,
BCKTOpP, MOAYJIb BCKTOpA, PABCHCTBO BCKTOPOB, KOOpAWHATBI BCKTOPA,
yroua MCXKIAY  BCKTOpaMW, CKaJIIpHOC IMPOU3BCACHUC BCKTOPOB,
KOJUIMHCAPHBIC 1 KOMIIJIIAHAPHBIC BEKTOPBI

6.17

HaXOI[I/ITL CYMMY BCKTOPOB U IMPOHU3BCACHUC BCKTOPAa HA YHCIIO, YIroJ
MCKAY BCKTOpaMH, CKAJIIPHOC IMMPOU3BCACHUC, pAaCK/IaAblBAaTh BCKTOP I10
ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

3a,HaBaTB IIJIOCKOCTb YPABHCHHUEM B ,HeKapTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

6.20

6.21

Pemats HpOCTCfII.HH@ TCOMCTPHUUCCKUC 3ala4M HA IIPUMCHCHHUEC BCKTOPHO-
KOOpAWHATHOI'O METOAa

Pemats 3aJa4d Ha A0Ka3aTCJIbCTBO MATCMATHYCCKHUX OTHOIIICHUH U
HaXO0XIACHUC T'COMCTPHUICCKUX BCIWYUH I10 06pa3uaM WK aJirOpuT™Mam,
MMPpUMCHAA HN3BCCTHBIC MCTOABI npu peuieHun CTaHAAPTHBIX
MaTEMaTHYCCKUX 3a1a4

IIpuMeHATh mpocTEeWIINEe NPOrpaMMHBIE CPEACTBA U DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1a4

6.22

6.23

HpI/IBO,Z[I/ITB MMPpUMEPbI MATEMATUYCCKUX 3aKOHOMCpHOCTCI>'I B MIpUpoOJAC U
JKU3HHU, paCliO3HABATh NPOSABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

[IprMeHsATh MOyYEHHBIC 3HAHHS HA MPAKTUKE: AaHAIM3UPOBATH PEATIbHbIE
CUTYallMH U IPUMEHATh U3YUYEHHbIE IOHATHS B IIPOLIECCE ITOMCKA PELICHUS
MareMaTuyecku  cHOpPMYTUPOBAHHOM  TPOOJIEMBI,  MOJEIUPOBATH
peanbHbIe CUTYyallUM Ha S3bIKE N'€OMETPUH, HCCIEI0BATH IOCTPOCHHBIE
MOJIEJH C UCTIOJIB30BaHNEM T'€OMETPUUYECKUX ITOHATHUIN U TEOPEM, arnapara
anreOphl, peuiaTh MPaKTUYECKHE 3aJauyM, CBSI3aHHBIE C HaXOXICHHEM
r€OMETPUYECKUX BEITNYMH




ITPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA
10 KUIACC

Koxa
7

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eomeTrpus

7.1

OcHOBHBIE TMOHATHS CTepeoMeTpuu. Touka, NpsiMas, IIOCKOCTb, HPOCTPAHCTBO.
[TonsTre 00 akCHOMAaTUYECKOM ITOCTPOEHUH CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUH
U CJI/ICTBUS U3 HUX

7.2

7.3

B3aunMHOe pacnonoxkeHue OpsAMBIX B [POCTPAHCTBE:  IE€PECEKAIOIIMECH,
MapajuiedbHble M CKpelMBamoumecs npsMbie. llapamienbHOCTs NOPSMBIX U
IJIOCKOCTEN B  MPOCTPAHCTBE: MapajUIeibHbIE IMpPsMbIE B  IPOCTPAHCTBE,
MApAJUIENBHOCTh TPEX MPAMBIX, MAPAIIEIBHOCTh MPSIMON M IUIOCKOCTH. YTIIBIC
COHANPABJICHHBIMA CTOPOHAaMH, YIOJ MEXIy MpsAMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MJIOCKOCTEN: NapaliesIbHbIE MIJIOCKOCTH, CBOMCTBA NapasuIeIbHbIX
wiockocteil. [Ipocreiine mpocTpaHCTBEHHbIE (DUTYpPHI HA IUIOCKOCTH: TETpadp,
KyO, apajuiesienunes, HOCTPOCHUE CEUeHU I

[lepneHUKYIAPHOCTE NPSIMOM M IJIOCKOCTH: IEPHEHIUKYILSIPHBIE MpsSMbIE B
IIPOCTPAHCTBE, IPSIMBbIE NTAPAJUICIbHBIE U NEPIIEHANKYJIIPHBIE K IIJIOCKOCTH, IIPU3HAK
MEPIEHIUKYISIPHOCTH IIPSAMOM U IJIOCKOCTH, TEOPEMA O IIPSMOM NEPIEHAUKYIIIPHON
IJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJ MEXAY IPSAMON U INIOCKOCTBIO, ABYIPAHHBIN
YTOJ1, JMHEMHBIN yroJl IBYIpaHHOrO yriia. [leprieHiuKyisp 1 HaKJIOHHBIE: paCCTOSIHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT IPSAMOM 10 IUIOCKOCTH, IPOEKLUs (PUTYphI Ha
IJIOCKOCTB. [IepreHIMKyYIApHOCTD IIJIOCKOCTEN: PU3HAK NEPIIEHANKYIIAPHOCTH IBYX
mockocTeil. Teopema 0 TpEX neprneHauKyIsIpax

7.4

7.5

7.6

7.7

IlonsiTiE MHOrOrpaHHHMKa, OCHOBHBIC 3JIEMEHTHl MHOIOIDAHHUKA, BBIIYKIbIE H
HEBBIMYKJIbIE MHOTOIPAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. [Ilpusma: N-yrosnbHas
IpU3Ma, TPaHU U OCHOBAHMS IPHU3MBI, MpsMas M HAKJIOHHAs MPU3MBbI, OOKOBas U
OJIHAs IOBEPXHOCTH Npu3Mbl. [lapamienenunen, npsMOyroiabHbINA Mapaiesienumne]
u ero coiictea. [Iupamuzaa: N-yrosipHas nupaMuja, TpaHd U OCHOBAHHUE MMUPaMUBbI,
OOKOBas M IOJIHA MOBEPXHOCTh MHUpPAMUJbI, MPaBUIIbHAS U yCEUE€HHAs MUpPaMUJA.
OnemMeHTbl NpuU3Mbl W TOUpaMuibl. [IpaBUIIBHBIE MHOTOTpDAaHHUKH: IOHSTHE
MPaBWJIbHOIO MHOTOTpaHHMKA, MpaBUbHAs NpU3Ma M MpaBUiIbHas NHpaMuia,
IpaBUJIbHAS TPEYTroJIbHAs MUpaMUJa U MPaBUIbHBIN TeTpasp, kyo. [IpencraBnenue
O NPaBWJIbHBIX MHOTOTPAaHHMKAX: OKTa’Jp, AOJEKayap M ukocadapyrue CeueHus
IIPU3MBbI ¥ TUPAMHUIBI

CuMMeTpHs B IPOCTPAHCTBE: CHMMETPHSI OTHOCUTENBHO TOUYKHU, MPSMOH, MIIOCKOCTH.
OneMeHTbl CHUMMETPUM B  INUpaMMJaX, HapajuleleNuNenax, MpaBHIbHBIX
MHOT'OTPaHHHUKAX

Bbruncnenne 31€MEHTOB MHOTOTPaHHHUKOB: p&Opa, auaroHanu, yrisl. [lnomans
OOKOBOW TMOBEPXHOCTH W TMOJHOW MOBEPXHOCTH NPSAMOM NPHU3MBI, IUIOMIAIb
OCHOBaHUMH, TeopeMa 0 OOKOBOM NMOBEPXHOCTHU NMpsiMOM mpusMsl. [lnomans 60xoBoi
MIOBEPXHOCTH U TIOBEPXHOCTH IpPaBWIBHOM NHMpaMuibl, TEOpeMa O IUIOIMIAIU
yceu€HHoi nupamuabl. [lonstue 06 06béme. OObEM MUpaMUIbL, TPU3MBI

[Tono6uble Tena B npoctpaHcTBe. COOTHOLIEHUS MEXKY IIOMIAASIMHI TOBEPXHOCTEH,
00bEMaMH MOT00HBIX TeJ

11 KUIIACC




Kon

IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS
['eomeTrpus

6.1

[unuHaprudeckas TOBEPXHOCTh, 00pa3yrolue MWIHHAPUISCKON TTOBEPXHOCTH, OCh
WIAHIPUYECKON TOBEpXHOCTH. L{MmuHAp: OCHOBaHUS W OOKOBAas MOBEPXHOCTH,
oOpasyromas 1 0Ch, TIIONIaab OOKOBOW W MOJIHON TOBEPXHOCTH

6.2

6.3

6.4
6.5

Konunyeckass moBepxHOCTh, OOpa3yollne KOHUYECKOW IOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOUW ToBepXHOCTU. KOHYC: OCHOBaHME M BepIInHA, 00pa3yromas
1 OCb, IUTIOIIA/1b OOKOBOM ¥ TTOJIHOW MTOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yromiye
Y BBICOTa, OCHOBAHHS U OOKOBast TOBEPXHOCTh

Cdepa u map: ueHTp, paauyc, AHaMeTp, IIOMAAb MOBEpXHOCTH chepbl. B3anmuoe
pacrioyio’)keHue cdepbl U IIIOCKOCTH, KacaTesbHas IUIOCKOCTh K cdepe, IUIoImaab
cepsl

N3o0paxkeHne Ten BpalieHus Ha IIIOCKOCTH. Pa3BépTka MUIMHApa U KOHYCa
KomOuHanmu Ten BpamieHWss U MHOTOTPAaHHUKOB. MHOTOTPaHHHK, OMUCAHHBIN
0KO0JI0 cepsl, cepa, BIUCAaHHAS B MHOTOI'PAaHHMK, WM TEJIO BPaLLCHHSI

6.6

6.7

[Tonsitue 06 oO6bEMe. OcHOBHBIE CBOMCTBa 00BEMOB Tei. Teopema 00 oOBEME
MPSIMOYTOJIBHOTO Mapajienenumnena u cieactsus u3 He€. OO0bEM IMIMHIpA,
KoHyca. O0BEM mapa u miomanb cepsl

[TogoOubie Tema B mpoctpaHcTBe. COOTHOILIEHUS MEXAY  IUIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMH MOAOOHBIX TET

6.8

6.9

Ceuenust nunuHApa (MapaielbHO U MEPHEHAMKYISIPHO OCH), CEYEHHS KOHYca
(mapanenbHOE OCHOBAHUIO U MPOXO/SIILEE Yepe3 BEPILINHY), CEUECHUS 11apa

BGKTOp Ha IINIOCKOCTH W B IIPOCTPAHCTBC. CnoxeHre U BBIYMTAHUE BCKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxeHnue BeKTopa no TpEM HEKOMIUIaHAPHBIM
BektopaM. IIpaBuno mnapamienenunena. Pemenue 3amay, CBSI3aHHBIX  C
MIPUMEHEHHUEM TTPaBWII JCHUCTBHI ¢ BEKTOpaMHU

6.10

IIpsmoyronbHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel BEKTOpA.
[Ipocreiimue 3amaum B KOOpAMHATax. Yroil MexJay BekTopamu. CkansipHoe
IIPOU3BE/ICHNE BEKTOPOB. BbIYMCIEHUE YITIOB MEXAY NPSAMBIMH U IIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METO/ ITPH PELIEHUH T€OMETPUUYECKUX 3a7au




ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHMHSA OCHOBHOH OBPA3OBATEJIBHOU ITPOI'PAMMBI CPETHEI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBePsSIeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATaM OCBOEHUS
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMBbI CPeHEro 0011ero
oOpa3oBaHus

BnageHne MeromamMm J0OKa3aTeNbCTB, AITOPUTMaMHU pELICHUS 3ajad;
yMeHue (GOopMyIHpOBaTh U ONEPUPOBATH IOHATUAMHU: ONPEACIICHHUE,
aKcuoma, TeopeMa, CIEICTBHE, CBOMCTBO, IPHU3HAK, J0KA3aTEJIbCTBO,
paBHOCHIIbHBIE (OPMYIUPOBKH; IPUMEHATH UX; YMEHUE (POpMYyTUpOBaThH
00paTHOE W HPOTUBOIOJIOXKHOE YTBEPXKIEHHUE, MPUBOIAUTH MPUMEPHI U
KOHTPIIPUMEPBI, HCIONb30BaTh METOJ MaTeMaTHUYeCKONM WHAYKLUU;
IIPOBOAMTH  JOKA3aTEJIbHBIE PACCYKACHHWsS IIPU PpEUICHUM 3a1ad,
OLICHUBATh  JIOTMYECKYIO  IPABUIBHOCTb  PACCYXKICHHWM; YyMEHHE
OIEpUPOBATH MOHATUAMH: MHOKECTBO, IOAMHOXECTBO, OIEpPALMU Haj
MHOKECTBAaMH; YMEHHUE HCIIOJIb30BATh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar AJis ONMCAHUS PEAJIbHBIX IIPOLIECCOB U SIBJIEHUH U NIPU PELICHUH
3aJa4, B TOM 4HCI€ M3 JAPYyruX Y4eOHBIX MPEIMETOB; YMEHHE
OIIEepUPOBATH MOHATHAMMU: Tpad, CBA3HBIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaThb M ONHUCHIBATh Tpadbl Pa3IUIHBIMH
crioco0amu; UCIOJIb30BaTh I'padbl IPU PELICHUH 3a/1a4

VYMeHue onepupoBaTh MOHATUSAMHU: HaTypaJbHOE YMCIIO, LEI0€ YHCIIO,
CTENEHb C LEIbIM I0Ka3aTesleM, KOPEHb HaTypalbHOW CTENEHU, CTEIECHb
C palMOHAIbHBIM  IIOKAa3aTeleM, CTENeHb C  JCHCTBUTEIbHBIM
mokaszarejeM, JiorapuM dYmcia, CHHYC, KOCHHYC U  TaHTEHC
IIPOU3BOJIBHOIO YHUCIA, OCTATOK IO MOJIYJIO, PalMOHAIbHOE 4YHCIIO,
UppAllMOHATIBHOE  YHUCJIO,  MHOXECTBA  HATypalbHbIX,  LEJbIX,
pallMOHAIbHBIX, JEHCTBUTENBHBIX YHCEN; YMEHHE HCIIOJIb30BaTh
NpPU3HAKU JEIMMOCTH, HAUMEHBIIUN OOLIMI JEIUTeNh U HauMEHbIIee
oO1iee kpaTHOe, anroput™M EBKiMaa npu perieHuu 3ajad; 3HaKOMCTBO ¢
pa3IMYHBIMM  TO3ULIMOHHBIMH  CHUCTEMAMM  CUHCIIEHUS; YMEHHE
BBINOJIHATh BBIYMCICHUE 3HAYEHUH M NpeoOpa3oBaHUsS BBIPaAKEHHH cO
CTeNeHs MM U JorapudmMamu, npeoOpa3oBaHHs IPOOHO-pallMOHATIbHBIX
BBIPQXCHHI; YMEHHUE OIEpUPOBATh IMOHITHAMM: I1OCIEI0BATEIBHOCTD,
apu@meTnyecKkas nporpeccusi, reoMeTpuieckas porpeccusi, 0eCKOHEUHO
yObIBafoIiasi ~ reoMeTpuueckass  Iporpeccusi; yMEHHE  3a]laBaThb
MOCJIEZI0BATEIBHOCTH, B TOM YHCJIE C TIOMOIIbIO PEKYPPEHTHBIX (HOPMYII;
YMEHME ONEPUPOBATH MOHATHAMU: KOMIUIEKCHOE YHUCIIO, CONPSKEHHBIE
KOMIUIEKCHBIE YUCIIa, MOAYJIb U apryMEHT KOMIUIEKCHOTO Yucia, popMma
3alliCH KOMIUIEKCHBIX YHCeN (F€OMEeTpUUecKas, TPUTOHOMETpHUECKasl U
anreOpanveckas); yMeTh MPOHW3BOIAUTH apu(PMETHUECKUE TEHCTBUS C
KOMIUIEKCHBIMH ~ YHCJaMM; IPUBOJUTH TPUMEPHI  HCIOJI30BAHUS
KOMILUIEKCHBIX YHCEJ; ONEPUPOBATH MOHATHAMHU: Marpuna 2x2 u 3x3,
ONPEAEINTEND MaTPUILIbl, TEOMETPUUECKUI CMBICII ONPEAEITUTEINS

YMmenune OIICpHUPOBATH IMOHATUAMH: pPAlMOHAIIBHBIC, WPpalWOHAIbBHBIC,
IIOKa3aTCIbHBIC, CTCIICHHBIC, J'IOl“apI/I(I)MI/I‘{eCKI/Ie, TPUTOHOMCTPHYCCKUC
YpaBHCHHUA W HCEPABCHCTBA, HX CHUCTEMBI;, YMCHHC OIICPHUPOBATH
HNOHATHUAMU. TOXKIACCTBO, TOXIACCTBCHHOC npeo6pasoBaHI/Ie, YpaBHCHUC,
HCPaBCHCTBO, CHCTEMa ypaBHeHI/Iﬁ U HCPABCHCTB, PaBHOCUJIIBHOCTH




ypaBHEHUH, HEPaBEHCTB U CHUCTEM; YMEHHE pelaTb YpaBHEHUS,
HEPaBEHCTBA U CHUCTEMbl C IOMOINBIO PA3JIUYHBIX NPUEMOB; pENIATh
YpaBHEHHUS, HEPABEHCTBA U CHCTEMbl C [apaMeTpoM; MPUMEHSThH
yYpaBHEHUs, HEPABEHCTBA, WX CUCTEMBI ]ISl PEIICHUS] MaTeMaTHYECKUX
3aJ1a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTell HayKH U pealbHOM KU3HU

VYMeHue onepupoBaTh MOHATUAMM: (QYHKUUS, UYETHOCTb (DYHKLUH,
HNEPUOIMYHOCTh (YHKIHMH, OTPAaHHMYEHHOCTh (DYHKIIMHM, MOHOTOHHOCTb
GyHKLIMY, S3KcTpeMyM (DyHKIMM, HauOoJIbIllee U HauMEHblIee 3HaYeHUs
(GyHKIMU Ha TPOMEXYTKE, HEIIpepbIBHAS (DYHKIIMS, aCUMIITOTHI rpaduka
GyHKLUY, NIepBas U BTOpas NPOM3BOIHAs (PYHKIMH, T€OMETPUUECKUI U
¢u3nUecKuil CMBICIT TPOM3BOJIHOW, IEepBOOOpa3Hasi, ONpeneIEHHBINA
MHTErpaji; yMEHUE HaXOAWThb ACUMOTOTHI Tpaduka (yHKIHMH; yMEHHE
BBIYUCIIATH  NPOU3BOAHBIE CYMMBI, TIPOM3BENEHUS, YAaCTHOTO W
KOMIO3ULUHN (DYHKIMM, HAXOIUTh ypaBHEHHE KacaTeIbHOW K IrpauKy
(GyHKIMU; YMEHHE HaXOIWUTh NMPOWU3BOAHBIC AJIEMEHTAPHBIX (DYHKIIHIA;
YMEHHUE MCII0JIb30BaTh IPOU3BOAHYIO JUISI MCCIENOBaHUS (YHKLUH,
HAXOJUTh HaWOOJBIINE W HAMMEHBIIWE 3HAYeHUS (PYHKIUH; CTPOUTH
rpaMKu MHOTOWJIEHOB C HCIIOJIb30BAaHUEM ariapara MaTeMaTHYecKOro
aHaM3a; TMPUMEHATh NPOM3BOIHYIO JUISI HAXOXKACHUS HAWIYUIIETO
peleHyst B MPUKIAAHBIX, B TOM YHCJIE COLUAIbHO-3KOHOMUYECKUX H
¢u3nUecKux 3a/1a4ax; HAXOIUTh IJIOMIATN U 00BEMBI GUTYP C TIOMOIIBIO
UHTErpajia; MNPUBOJAUTH MPHUMEPbl MaTEMaTHUYECKOI0 MOJECIUPOBAHUS C
noMoIIbio AudQepeHnrnanbHbIX ypaBHEHUH

YMmenue omepupoBaTh NOHATHSAMH: rpaduk (yHKOMH, oOpaTHas
GbyHKUus, KOMIO3ULIMA (GYHKUUH, JUHEHHas (QyHKIUsS, KBaJIpaTH4HAs
GyHKIMS, paloHagbHas GyHKIMS, CTeNeHHast byHKIMS,
TPUTOHOMETpUUYECKHE  (YHKLUUH, OOpaTHble TPUTOHOMETPUUYECKHE
GyHKIMM, TOKa3aTelbHas W Jorapudmuueckas QyHKIMHM;, YMEHUE
CTPOUTH TpapUKH H3yYeHHBIX (YHKUMH, BBIIOIHATH MpPeoOpa3OBaHMS
rpauKoB PYHKIMH, HCIIOIB30BATh IPpadUKH I U3YUEHUS MTPOLIECCOB U
3aBUCUMOCTEH, NMPH PELICHNHU 3aJad U3 APYrMX y4yeOHBIX NMPEIMETOB U
3aJ1a4 U3 peaNbHOM KU3HU; BBIpAXaTh (OpMyJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; MCII0JIb30BaTh CBOMCTBA U IrpaduKu (QyHKIMHA A1 pereHus
YpaBHEHUH, HEPaBEHCTB W 3aJad C MapaMeTpaMy; H300pakaThb Ha
KOOpPJAMHATHOM INIOCKOCTU MHOYKECTBA PEIICHN YpaBHEHU I, HEPABEHCTB
U UX CUCTEM

VYMeHue pemiaTh TEKCTOBbIE 3aJjauyd pa3HbIX THUIOB (B TOM YHUCIIE HA
IIPOLIEHTHI, 0JIM U YacTH, Ha ABUKEHUE, pabOTy, CTOMMOCTh TOBApOB U
yCIIyT, HAJIOTH, 3aJ1a4i U3 00JIaCTH YNpaBJIEHUS JIUYHBIMH M CEMEIHBIMU
(¢uHaHCaMM); COCTaBJSATh BBIPAKEHUS, YpaBHEHHs, HEPABEHCTBA U HX
CHUCTEMBI II0 YCIIOBHIO 3aJa4H, MCCIENOBATh IOJYyYCHHOE DPEIICHUE U
OLICHMBATh MPaBJAONOJOOHOCTh PE3YJNbTAaTOB;, YMEHHE MOJEINPOBATH
pealbHBIE CUTyallud Ha S3BIKE MATEMAaTHUKH; COCTABISATH BBIPAKCHMS,
YpPAaBHEHUs, HEPABEHCTBA W MX CHUCTEMBbl II0 YCJIOBHUIO 3a/1a4H,
UCCJIEN0BATh IIOCTPOCHHBIE MOJENM C MCIOJIb30BAHUEM ammapara
anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBIN PE3yIbTaT

YMeHue oneprupoBaTh NOHATUSAMU: cpefHee apudmMeTndeckoe, MeIuaHa,
HauOoJIpIIIee U HAaMMEHbIlIee 3HAYSHUS, pa3Max, JUCTIePCHsl, CTaHAAPTHOE
OTKJIOHEHHE YUCIIOBOTO Ha0Opa; yMEHUE U3BIIEKAaTh, HHTEPIPETUPOBATD
uH(OPMaLKIO, IPEJICTABICHHYIO B TAOJIMIIAaX, HA JUarpaMmax, rpadukax,
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OTPAXKAOIIYIO CBOMCTBA pEAIbHBIX MTPOIIECCOB M SIBJICHUM; TIPEICTABIATh
uH(pOpMAILIMI0O C TIOMOIIBIO TaONWII ¥ JAWarpaMM; HCCIIEIOBATh
CTATHCTHYCCKUE JaHHBIC, B TOM YHCIIC C NMPUMEHEHUEM TpaduUuecKuX
METOJIOB U MJICKTPOHHBIX CPEJICTB; TPaUICCKH UCCIICIOBATh COBMECTHBIC
HAOJIIOJICHUSA C TOMOINBIO JHarpaMM pPAacCeMBaHUS W JIMHCHHOM
perpeccun

YMeHue onepupoBarh IOHATUAMM: CIY4alHBIM ONBIT U CIIy4alHOE
COOBITHE, BEPOATHOCTh CIIy4allHOrO COOBITUS; YMEHHE BBIYUCIIATH
BEPOSITHOCTh C HCIIOJIb30BaHHEM TIpadUuecKuX MeETOJO0B; MPUMEHSTH
(GopMyNbl CIOXKEHUS UM YMHOXKEHUS BEPOSTHOCTEH, (OpMyIly IOJIHOU
BEPOSATHOCTH, (hopmyiny bepryinn, komOuHaTopHbIe HaKThl U HOPMYIIBI;
OLICHUBATb BEPOSTHOCTH PEAIbHBIX COOBITHH; yMEHHE OIEepUpPOBAThH
NOHATUSMH: CIy4aiiHasi BeIMYMHA, paclpelesieHue BEepOATHOCTEH,
MaTeMaTHYeCKOe OXKUAAHUE, IUCIepCUss M CTaHJapTHOE OTKIOHEHHE
CIlydallHOW BEJNWYMHBI, (YHKIHH paclpenesieHus] H  IUIOTHOCTH
PaBHOMEPHOTO, II0Ka3aTeJbHOTO W HOPMAIbHOTO paclpeesieHuil;
YMEHHE HCIIONB30BaTh CBOWCTBA M3YYEHHBIX paCIpeNeIeHUud Ui
peleHus 3a7ay; 3HAKOMCTBO C TIOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METOABI BBIOOPOYHBIX HCCIECIOBAHUN; yYMEHUE NPUBOJIUTH IPUMEPHI
HPOSIBJICHUS. 3aKOHA OOJBIIMX YHUCET B MPHUPOJIHBIX U OOLIECTBEHHBIX
SIBJICHHUSX; YMEHHUE ONEPUPOBATh MOHATHIMH: COUETaHUE, TIEPECTaHOBKA,
YHUCIO COYETAHUHM, YUCIIO IepecTaHOBOK; OuMHOM HbroTOHA; ymeHue
IPUMEHATh KOMOMHATOPHBIE (DaKThI U PACCYKICHHUS ISl PEIICHUS 3a/1a4;
OLICHUBaTb  BEPOSATHOCTH  peajbHBIX  COOBITUH; COCTaBJISATh
BEPOSTHOCTHYIO MOJIEIb M MHTEPIPETHUPOBATH OJTYYCHHBIA PE3YJIbTAT

YMeHue onepupoBaTh IOHATHUAMM: TOYKa, NpsMasi, IJIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, Jyd, BEJIWYMHA YIJIA, IUIOCKUH Yrod,
JBYT'PAaHHBIA yroJI, TPEXTPAHHBIM Yroj, CKPEIIMBAIOIINECA MpsMBIE,
MapaJuIeJIbHOCTh U NEPIEHIUKYIISPHOCTD MPSAMBIX U IIJIOCKOCTEH, yrou
MEXIY IHPSAMBIMH, YIoJl MEXAY IPSIMOM M IIJIOCKOCTBIO, YTOJI MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE MEXKIY
MIPSAMBIMH, PACCTOSIHAE MEKy TUNIOCKOCTSAMH; YMEHHUE UCII0JIb30BaTh IIPH
pelIeHUH 3a7ay U3y4YeHHbIe (akThl U TEOPEMbl IUIAHUMETPHH; YMEHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHpPA; CTPOUTH
MaTE€MaTU4YeCKUEe MOJCIHA C IIOMOIIbI0 T€OMETPUYECKUX IOHATUU H
BEJIMYMH, PEIIATh CBSA3aHHBIE C HUMHU IIPAKTUYECKHE 3a/1a41

YMeHue onepupoBath MOHATHAME: IJIOMAAb (GUrypsl, 00BEM GUrypsl,
MHOTI'OrpaHHUK, HpaBI/IJ'II)HI)II\/'I MHOI'OrpaHHUK, CEYCHHUEC MHOI'OI'paHHHKA,
KyO, Mmapannenenurne], Mpu3Ma, NUpaMmuia, ¢urypa ¥ MOBEPXHOCTb
BpalieHus, MWIMHIP, KOHYC, map, chepa, miomanb cepsl, IIONaab
MOBEPXHOCTH THPAMUIbI, MPU3MBI, KOHYyca, IMIMHApPA, O00BEM Kyoa,
MMpAMOYTOJIBHOI'O IMapauICICIIuneaa, MmUpaMuabl, MpPU3MblI, OUJIHWHIpPA,
KOHYyca, mapa, pa3BEPTKa MOBEPXHOCTH, CEUCHUSI KOHYCa U IWIMHIPA,
napajyielbHble OCH WJIM OCHOBAaHMIO, CEYCHHE IIapa, IUIOCKOCTD,
Kacaromasicss cepbl, IIMHAPA, KOHYCa; YMEHUE CTPOUTH CEUYCHHE
MHOTOTpaHHHKa, U300pakaTh MHOTOTPAaHHUKH, (QUTYpPbl U TOBEPXHOCTH
BpAIllEHUsI, UX CEYCHHUS, B TOM YHCIIE C IOMOIIBIO AIEKTPOHHBIX CPEJICTB;
YMEHHE MPUMEHSTh CBOMCTBA r€OMETPUUECKUX (UTYpP, CAMOCTOSITEEHO
dbopMynUpoBaTh ONpeAeNeHUsT U3y4aeMbIX (PUTYp, BBIABUTATH TUIIOTE3BI
O CBOWCTBax W MpHU3HAKaX reOMEeTpUYecKuX (Guryp, o00OCHOBBIBATh WJIH




OmpoBepraTh MUX; YMEHHE MPOBOAMUTH Kiaccupukanuio ¢GUryp Imo
pa3IMYHBIM TMPU3HAKAM, BBHITIOTHATH HEOOXOAMMEBIE OTIOJHUTEIBLHBIC
MOCTPOCHHUS
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YMeHHue OonepupoBaTh MOHATUSIMHU: JBW)KCHHE B MPOCTPAHCTBE,
napajuIeIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHuE TOA00MS, TMOM00HBIE (GUTYPBI; YMEHHE
pacrmo3HaBaTh paBHBIC U MOAOOHBIC (UTYPHI, B TOM YHUCIIEC B TPUPOJIE,
UCKYCCTBE, ApXHUTEKTypE; HUCIIOJIB30BaTh T'€OMETPHYCCKUE OTHOIICHHUS
MIPH PEIICHHUH 33/1a4; HAXOUTh TEOMETPUICCKUE BETHUMHBI (JJTHHA, YTOJI,
I0Iaab, 00BEM) IPU PEIICHUH 3a/1a4 U3 IPYTUX YU4ECOHBIX IPEIMETOB H
U3 peallbHOW XKU3HW; YMEHHE BBIUYUCIATH T'€OMETPHUUYECKUE BEITHMUUHBI
(MHA, yrou, TUIOMadb, OOBEM, IJIOMIAh MOBEPXHOCTH), WCIOIB3YS
W3YYCHHbIE (OPMYJIBI U METOJBI, B TOM YHCJIC: IUIONIAh MOBEPXHOCTH
nUpaMHUIbl, TIPU3MBI, KOHYCa, IIHJIMHIpA, IUIomaas chepbl, 00béM Kyoa,
PSIMOYTOJIBHOTO TApAJIICIICNUITea, MUPAMUIBI, TPU3MBI, THIHHIPA,
KOHYCa, [l1apa; YMEHHE HaXOJUTh OTHOIICHHE 00BEMOB MOI00HBIX HUTYD
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YMeHue onepupoBaTh NOHATUAMMU: NPSIMOYTOJIbHASI CUCTEMA KOOPAUHAT,
BEKTOP, KOOpAMHATBl TOYKH, KOOPAWHATHI BEKTOpa, CyMMa BEKTOPOB,
IPOM3BEACHUE BEKTOpa Ha YHUCIO, PA3JIOKEHHE BEKTopa o 6aswucy,
CKaJIIpHOE IIPOU3BEJCHHE, BEKTOPHOE IIPOM3BEACHUE, Yrold MEXIy
BEKTOpaMH; YMEHHE HCII0JIb30BaTh BEKTOPHBIM U KOOPIUHATHBIA METOA
JUIsL pEeLIeHMs] TeOMETPUYECKMX 3ajad M 3a7ad JAPYTUxX Yy4eOHbIX
PEIMETOB
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VYMeHue BbIOMpaTh MOAXOJAIMMI METOJN Ul pellieHHs 3a/lauu;
IIOHUMAaHNE 3HAYUMOCTHM MAaTEMaTUKH B M3Y4YCHUHM IPUPOIHBIX H
OOIIECTBEHHBIX ~NPOLIECCOB UM  SBJIEHUI; YyMEHHE paclo3HaBaTh
IIPOSIBJICHUE 3aKOHOB MATEMAaTHKH B HCKYCCTBE, YMEHUE IPUBOAMTH
IpUMEPBl  MATEMAaTUYECKUX OTKPBITMM POCCUHMCKOM M  MHUPOBOU
MaTE€MaTU4YeCKON HayKu
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MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMeHT COAePKAHUA
1 Hucna 1 BIYUCICHUS
11 Harypanbnsle u nensie yucina. [Ipu3Haky JenMMOCTH HEIbIX YUCEIl
12 Pannonanehpie uncina. OOBIKHOBEHHBIE M JECSATHYHBIE JApOOH, IPOLIEHTHI,
OCCKOHEYHBIC TTEPUOUUECKHE TpoOH
13 Apudmernueckuit KOpeHb HaTypaJIbHOM cTereHu. [[eficTBHsI ¢ apupMETHIECCKUMH
KOPHSIMU HAaTypaJIbHOW CTETIEHU
14 Crenenp ¢ uenbiM mokazareieM. CTemeHb C pPalMOHAIBHBIM IOKa3aTesIeM.
CBolicTBa CTENEHU
15 CuHyCc, KOCHMHYC M TaHI'€HC 4YHCIIOBOTO apryMeHTa. ApPKCUHYC, apKKOCUHYC,
apKTaHTe€HC YHCIOBOT0 apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHble U HATYypaIbHbIC JOrapu(MbI
HeiicTButenpHple yucia. ApudmeTnyeckue Omepanuud ¢ ACHCTBUTEIbHBIMU
1.7 yrcaamu. [IpuOmmkE€HHBIE BBIYHMCICHUS, TNPABWIA OKPYIJICHUS, MPHUKHIKA U
OLICHKA pe3yJIbTaTa BBIYUCICHUN
1.8 [IpeobOpaszoBanue BeIpaKeHUI
1.9 KowmriekcHeie yncna
2 VYpaBHEHUSI U HEPABEHCTBA
2.1 Lenbie u 1poOHO-paAIIOHAIEHBIC YPABHEHUS
2.2 WppanmonanbHble ypaBHEHUS
2.3 Tpuronomerpruyeckue ypaBHEHUS
2.4 [Toka3zaTenbHbIE U JOrapUPMHUECKUE YPABHEHHS
2.5 Ienbie U 1pOOHO-paAIIMOHAIbHBIE HEPABEHCTBA
2.6 HppanmonanbHble HEpaBEHCTBA
2.7 IToka3zaTenbHble U JOrapupMUUECKHEe HEPABEHCTBA
2.8 Tpuronomerpuieckrue HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHUH M HEPABEHCTB
2.10 YpaBHEHUsI, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Matpuiia cucTemsl JIMHEWHBIX ypaBHeHUN. OnpeenuTenb MaTpULIbl
3 OyHKIMH U TpaduKu
31 OyHkuus, crnocobsl 3ananus ¢GyHkuuu. I'paduk dyHkuuu. B3aumHo oOpaTHble
¢ynkuuu. YétHele U Heu€éTHbIe GyHKUMU. [lepuoauueckue GpyHKIUH
OOnacte ompeneneHuss U MHOXECTBO 3HaueHMM ¢yHkuuu. Hymu dyHkum.
39 [TpomMexxyTKl  3HAKOMOCTOSIHCTBA. [IpOMEXYTKH MOHOTOHHOCTH  (DYHKIIWH.
Maxkcumymbl 1 MUHUMYMbI (QyHKIuM. HaumOosblliee W HauMeHbIlIee 3Hau€HHE
(GYHKIIMY Ha IPOMEXKYTKE
33 CrenenHas QyHKIMS C HaTypaJbHBIM M LI€JIbIM MoKazareieMm. EE€ cBolicTBa u
rpaduk. CBoiicTBa 1 rpadMK KOpHS N-Oi CTENEHH
3.4 Tpuronomerpruyeckue GyHKIMH, UX CBOMCTBA U IpapuKu
3.5 [TokazarenbHas u norapudmuueckas GyHKINHU, UX CBOMCTBA U IrpaduKH
36 Toukun paspsiBa. AcumnTorel rpagukoB ¢yHkuil. CBoiicTBa (QyHKUIMIA,

HCIIPCPBIBHBIX HA OTPE3KE




3.7

ITocnegoBaTensHOCTH, CIIOCOOBI 3aJaHus OCIEA0BATEILHOCTEN

3.8 Apudmernueckas u reomerpudeckas nporpeccun. @opmyra cI0KHbIX TPOLEHTOB
4 Havana marematuyeckoro ananusa
4.1 [TpousBognas pyukmuu. [Ipon3BoaHBIE 2JIEMEHTApHBIX (QYHKITUH
[IpumeHeHune NpPoU3BOIHON K HCCIEeNOBaHHIO (YHKIUH Ha MOHOTOHHOCTb H
4.2 SKCTpeMyMbl. HaxoxkieHre HanboIbIIero ¥ HAMMEHBIIET0 3HaUeHUs (PYHKIUU Ha
OTpe3Ke
4.3 [lepBooOpasnas. Materpain
5 MHOXecTBa U JIOTHKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. J{narpammsl Ditiiepa — Benna
5.2 Jloruka
6 BeposiTHOCTh 1 cTaTUCTHKA
6.1 OrnucarenpHas CTaTUCTUKA
6.2 BeposTHOCTh
6.3 KomOunaropuka
7 I'eomerpus
7.1 Ourypsl Ha MWIOCKOCTH
7.2 [IpsiMble U TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEPXHOCTH BpallCHUS
7.5 KoopauHats! 1 BEKTOPEI




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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