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INOACHUTEJIBHAS 3AIINCKA

['eomerpus sBiIsSeTCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
o0pa3oBaHus, TaK Kak 00ecreunBaeT BO3MOKHOCTh U3YUEHHUS JUCIUILIUH €CTeCTBEHHO-HAYYHOU
HaIIPaBJICHHOCTH M MPEAMETOB T'YMaHUTAPHOIO LMKIA. [IOCKOJIBKY JOrM4eckoe MBbIILUIEHUE,
dopmupyemMoe TmpH H3y4EHHH OOYYAIOIIMMHUCS TOHSTHMHBIX OCHOB TI'€OMETPUH, TIpHU
JI0Ka3aTeIbCTBE TEOPEM M IOCTPOEHMM LENOYKU JIOTMUECKUX YTBEP)KIEHUH IpU pelIeHUU
FEOMETPUUYECKUX 3aJa4, yYMEHHE BBIJBUraTh M ONPOBEPrarb T'MIOTE3bl HEMOCPEICTBEHHO
UCIOJIB3YIOTCS IIPU PEIIEHUHU 3aJ]a4 e€CTEeCTBEHHO-HAYyYHOrO LMKJIA, B YaCTHOCTU (DU3MUECKHUX
3az1ad.

Llens ocBoeHHUsE TporpaMMel yuebHoro kypca «['eomerpusi» Ha yriyOnE€HHOM ypOBHE —
pa3BUTHE WHIUBUAYAJIbHBIX CHOCOOHOCTEH OOydYalOmIMXCs MPH M3YYEHUU TEOMETPHH 4Yepes
obecrieueHre BO3MOKHOCTU MPUOOPETEHHS M UCTIOJIB30BaHuUs 0oJiee MIyOOKHX TeOMETPHUECKHUX
3HAaHUH W JCWCTBUH, CHEMU(PUYHBIX TEOMETPHH, W HEOOXOAMMBIX Ui YCIEIIHOTO
MpoQEeCCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOTO C UCIIOJIb30BAaHUEM MAaTEMAaTHUKH.

[TpropHUTETHBIMH 33a/ladyaMH Kypca T€OMETPUU Ha YIIIyOJIEHHOM YpOBHE, PACHIHPSIOMIUMU
Y YCUJIMBAIOUIMMH Kypc 0a30BOr0 YpOBHS, SIBISIOTCS:

paclIMpeHue NPEACTaBICHUS O TIEOMETPUM KaK 4YacTU MHUPOBOH KYJIBTYpHl H
(dopMUpOBaHKE OCO3HAHUS B3aUMOCBSA3H I'€OMETPUU C OKPYKAIOLIUM MHPOM;

dbopMupoBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (UrypaX Kak O BaKHEHIIMX
MaTE€MaTUYeCKUX MOJIENAX, IMO3BOJSIOIMIMX OINUCHIBaTh M U3y4yaThb pa3Hble SBJICHUS
OKpYXaroIlero Mupa, 3HaHuE MOHATHITHOrO amnmapata no pasaeny «CrepeoMeTpusd» yueOHOTo
Kypca FreOMeTpHH;

dbopMupoOBaHNE YMEHHsI BIAJeTh OCHOBHBIMU MOHSTUSIMH O TPOCTPAaHCTBEHHBIX (UTYpax
U UX OCHOBHBIMHM CBOWMCTBaMH, 3HaHHE TeopeM, (HOpMyl U YMEHHE MX NPUMEHATh, YMEHUS
JI0Ka3bIBaTh TEOPEMbI M HAXOUTh HECTAHJAPTHBIE CIOCOOBI PELICHUS 3aay;

dbopMUpOBaHHE yMEHMs paclo3HaBaTh Ha YEPTEkKaxX, MOAENAX M B PEaJbHOM MHpE
MHOTOTPaHHMKH U Te€Ja BPALEHUs], KOHCTPYHUPOBAaTh T€OMETPUUECKUE MOJEIIN;

¢dbopmupoBanue OHUMAaHUs BO3MOXXHOCTH AKCHOMaTHYECKOTO IIOCTPOEHHUS
MaTeMaTUYeCKUX TEeOopHuil, (OopMHUpOBaHME MOHMMAHHUS POJU AKCUOMATUKH IPU IMPOBEIECHUU
pacCyXIEHUI;

dopMHpoBaHHE YMEHHs BIaJe€Th METOJAMH JIOKa3aTEeIbCTB WU AJITOPUTMOB pEILEHHUS,
YMEHMS MX TPUMEHATh, MPOBOJIUTH JIOKA3aTEIbHBIE PACCYKIEHUS B XOAE pELICHUs
CTEpEOMETPUYECKUX 33Jad U 3aJad C T[PaKTHUYECKUM cojepkKaHueM, (popMHupoBaHUE
MpEJCTaBICHUsI O HEOOXOJUMOCTU JOKa3aTeNbCTB MpPU OOOCHOBAHMM MaTeMaTHYECKHX
YTBEPKICHUM U pOJIM aKCMOMATHKHU B MPOBEACHUU JI€TIYKTUBHBIX PACCYXKICHUM;

pa3sBUTHE M COBEPIIEHCTBOBAHHE WHTEJUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH
oOy4aromuxcs, IMO3HAaBaTEIbHOW aKTUBHOCTH, HCCJIEI0BATEIbCKUX YMEHHM, KPUTUYHOCTH
MBIIUIEHUS], UHTEPECa K U3YUEHHUIO T€OMETPUH;

¢dopmupoBaHue (YHKIMOHAIBHOW T'PaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUU: YMEHUS
pacrio3HaBaTh MpPOSBICHUS TEOMETPUYECKHX TIOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peaIbHBIX JKU3HEHHBIX CUTYalMsIX W MPH U3yYEHUU APYTUX yUEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEHW, MOJIEIUPOBAHUS PEAJbHBIX CHUTYaIlui, HCCIEAOBAHUS
IIOCTPOEHHBIX MOJIEJIEH, NHTEPIPETALIU [T0JIyYEHHBIX PE3YJIbTATOB.



OCHOBHBIMH COJIEP)KATCIbHBIMUA JIMHUSAMH y4eOHoro kypca «l'eomerpusi» B 10-11
Kiaccax sBisroTCsA: «lIpsiMble M IUIOCKOCTHM B IIpocTpaHCTBE», «MHororpanHuku», «Tena
BpanieHus», « BEeKTopbl U KOOpAMHATHI B IPOCTPAHCTBEY, «/IBUKEHUS B POCTPAHCTBEY.

ChopmymnupoBanHoe Bo ®PI'OC COO tpeboBaHUE «YMETh OIEPUPOBATH IMOHATHIMUY,
pelieBaHTHBIMH T€OMETpUU Ha yriayO0néHHOM ypoBHe oOyueHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJCPXATEIbHBIM JIMHHUSIM Yy4eOHOro Kypca, a (GOpMHUpOBaHUE JOTHYECKUX YMEHUMH
pacripeniesiieTcsi He TOJBKO 10 COJACPXKATElIbHBIM JIMHUSM, HO W MO TojxaM OOydYeHHs.
Copepxanue o00pa3oBaHHs, COOTBETCTBYIOIEE MPEIMETHBIM  pe3ylibTaTaM  OCBOCHHS
®enepasibHON paboueil MPorpaMMebl, pacrpeneiaEHHbIM M0 TogaM 00y4YeHUs, CTPYKTypHUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPHUHIUIUATBHBIM BOIpOcaM OOydJaromuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO I03BOJISIET OPraHU30BaTh OBJIAJIEHUE T€OMETPUUYECKUMU
MNOHATUSIMA U HABBIKAMHU TIOCJTIEIOBATEIbHO M IOCTYMATeIbHO, C COOJIIOJIEHHEM MpPUHIUIA
MPEEMCTBEHHOCTH, a HOBbIE 3HAHMUS BKIIOYaTh B OOIIYyI0 CHCTEMY T'€OMETPHYECKHUX
MPEACTABICHUN 00YyYaIOIUXCsl, pacliupsst U yriyossisi e€, oOpa3ysl MpOYHbIE MHOXKECTBEHHBIC
CBSI3HU.

[Tepexo K M3y4EHHIO T€OMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3marth ycnoBus nns auddepeHnmanyu  00ydeHHs, TOCTPOSHUS HHAWBHYaTbHBIX
0o0pa3oBaTeNbHBIX  IpPOTpaMM, O00ECHeunTh yIIIyOJNE€HHOE W3yYeHHE TEeOMETPHH  Kak
cocrasJsitollell yueOHoro npeamera «Marematukay;

MOJATOTOBUTH OOYYAIOMIMXCS K MPOJIOJDKEHUIO M3yYeHUS MaTeMaTUKU C Y4ETOM BBIOOpa
Oynymeit mpodeccuu, odecrieurnBas MPEEMCTBEHHOCTh MEXIY OOIIMM U MPOodecCHOHATBHBIM
o0pa3zoBaHHEM.

Ha uzyuyenue ydeOHoro kypca «l'eomerpusi» Ha yriyOnéHHOM ypoBHe otBonutcs 204
yaca: B 10 kmacce — 102 yaca (3 yaca B Heneno), B 11 kiacce — 102 yaca (3 gaca B Hezienio).



COJAEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATHUS cTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBo. [lonaTne
00 aKCHOMaTHYECKOM IOCTPOEHUHU CTEPEOMETPUM: aKCHOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3aumHoOe pacnosoeHue NpsAMbBIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, MTapaJUIEIbHbIE U
CKpeluBaromuecs npsamele. [Ipu3Haku cKpelnBaOmuXcs npsaMbIX. [lapannensHOCTs IpSMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IIApAJUICIIbHBIE IIPSMBIE B IIPOCTPAHCTBE, NMAPAJUIEIBbHOCTh TPEX
OPSAMBIX, [APAJLIEIBHOCTh NPAMOM M IIOckocTH. [lapamiensHOe MW LEHTpaIbHOE
IpOEKTHpPOBaHue, n3o0paxkeHue ¢uryp. OCHOBHbIE CBOMCTBA MapajIeIbHOTO TPOEKTUPOBAHMSL.
N300paxkenue Gpuryp B napauiesibHOM MPOEKIMU. YTIIbl C COHAIPABICHHBIMU CTOPOHAMH, YTOJI
MEXAY NPSAMBIMH B IPOCTpaHCTBE. llapayienbHOCTh IJIIOCKOCTEW: NapajlleibHbIE IUIOCKOCTH,
CBOICTBa mapaienbHbIX II0cKocTel. [IpocTelime npocTpaHCTBEHHbIE (PUTYpPhI Ha MIIOCKOCTH:
TETPadp, NapajuleIeIuIe]l, IOCTPOEHUE CEUEHU.

[lepneHOUKYISIPHOCTE  IPSMOM M IUIOCKOCTH:  IEPIEHIUKYJAPHBIE IpsSMBIE B
IIPOCTPAHCTBE, NPSMBbIE IApPAJUICIBHBIE M IEPHEHIUKYJSAPHBIE K IUIOCKOCTH, IPU3HAK
NEPNEHAUKYJSIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMOW NEpPHEHAUKYISIPHOU
IUIOCKOCTH. OpTOroHalnbHOE NPOEKTUpOBaHUE. [lepneHauKyissp U HaKJIOHHBIE: PAaCCTOSHUE OT
TOYKH JI0 IJIOCKOCTHU, PACCTOSIHUE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIM (PUTYpbl HA TIIOCKOCTb.
IlepneHauKyIspHOCTD TUIOCKOCTEN: IPU3HAK MEPIEHIUKYIISIPHOCTH ABYX IUIocKocTer. Teopema
0 TPEX MEPIEHAUKYIIAPAX.

VYTIuBl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOM U IUIOCKOCTBIO, IBYTPAaHHBINA yIoJl, JIMHEWHBIN
yroJ JABYIPaHHOTO yria. TpéxrpaHHblii M MHOrOrpaHHble yribl. CBOWCTBa IUIOCKMX YIJIOB
MHOrorpaHHoro yriyia. CBONCTBa IJIOCKHX U JBYTPaHHBIX YIJIOB TPEXTpaHHOro yria. Teopembl
KOCHHYCOB ¥ CHHYCOB JIJIsl TPEXTPAHHOTO YIUIA.

MHuororpanHuKu

Bunbl MHOrOrpaHHHMKOB, pa3BEpTKa MHoOrorpaHHuka. Ilpusma: n-yroapHas npusMma,
npsiMasi 1 HAaKJIOHHAs MPHU3MblI, OOKOBas M IOJIHAS MOBEPXHOCTh Npu3Mbl. [lapannenenunen,
NPSMOYTOJIBHBIA MapajulesIeNuNnel W ero cpoWcrBa. KpaTyaillime nyTH Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Diinepa. IIpoctpanctBenHass Teopema Iludaropa. IMupamupa: n-
yrojibHasi MUpaMua, MpaBUiIbHAg U yceu€HHas nupamuabl. CBoiicTBa pédep u OOKOBBIX TpaHen
NpaBUIBbHON mNupamuibl. [IpaBuiibHBIE MHOTOTpaHHHKH: IpPAaBHJIbHAs NpPHU3Ma M IpaBUIbHAS
nUpaMuJia, MpaBuiIbHAS TPEYTOIbHASI MUPaMUJIa U IPABHIbHBIN TeTpasap, kyO. [IpeacraBnenue
0 MPAaBWIBHBIX MHOTOI'PAaHHUKAX: OKTa’p, NJOAEKASAP U UKOCAIP.

Brruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: p&0pa, TuaroHaiu, yrisl. [lnomans 60koBoi
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSMOM NPHU3MBI, IUIONIAJb OCHOBAaHWM, Teopema O
OOKOBOM TMOBEPXHOCTH TpsAMOM mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
[IPaBUJILHOM MUPAMUJIBI, TEOPEMA O ILIOIIAN YCCUEHHOU MUPAMUIBI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPABUIBHBIX MHOI'OTPAHHUKOB.
CuMMeTpuss B TNpPaBUIBHOM MHOTIOIPDAaHHUKE: CHMMETPHS MapajuIeNICUIEnd, CHMMETPHs
IIPABWIBHBIX IIPU3M, CHMMETPHSI IPABUIbHON TUPAMUIBL.

BekTopb! M KOOPAMHATEI B IPOCTPAHCTBE

[ToHATHS: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOD, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIC, COHANPABICHHBIE W IPOTHBOIIOJIIOKHO HAIPABIECHHBIE BEKTOPBL. PaBeHCTBO



BEKTOpOB. JlecTBUS C BEKTOpaMH: CJIOXKEHHE M BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHO)XEHHME BeKTopa Ha uwncio. CBoiicTBa cioxxkeHus BeKTopoB. CBolicTBa
YMHOKEHUSI BEKTOpa Ha yucio. [loHaTtue komiuianapHsle BeKTOpbl. IIpu3Hak koMIiaHapHOCTH
Tpé€x BekTopoB. [IpaBuno mnapamnenenunena. TeopeMa O pasIoXKEHUH BEKTOpa IO TPEM
HEKOMIUJIAaHapHbIM ~ BeKTOpaM. lIpsMoyrosnbHas cucremMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunarsl BekTopa. CBA3b MeX1y KOOpAMHATAMHU BEKTOpAa U KOOPJAMHATAMHU TOYEK. YTOJ
Mexly BekTopaMu. CKalnsipHOE IPOU3BEECHUE BEKTOPOB.

11 KJIACC

Tesa BpalieHus

[ToHATHS: UMIMHAPUYECKAsh IOBEPXHOCTb, KOHUYECKash IOBEPXHOCTh, cheprueckas
IIOBEPXHOCTh, OOpasyromue MoBepxHocTed. Tena BpallleHMs: LMIMHAP, KOHYC, YCEUYEHHBIN
KOHYC, cepa, map. Bzaumnoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTellbHas IIOCKOCTh K
cgepe. U300paxeHue Ten BpallleHUs Ha MII0CKOCcTU. Pa3BépTka nunuHapa u konyca. CUMMeETpHs
cthepsl 1 mapa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME MHPSIMOYTOIBHOIO
napauenenunena U cieactsus u3 He€. OO0bEM NpAMOM M HAKIOHHOM NPU3MBI, IWIUHIpPA,
nupamMuabl 1 KoHyca. O0bEM mapa 1 mapoBOro CerMEeHTa.

KomOunanuu Ten BpalleHuss WU MHOrorpaHHukoB. [Ipu3ma, BmnMcaHHas B IWJIMHAD,
onucaHHas okojio LwiuHApa. [lepeceuenue cdeprl u mapa ¢ miockoctero. Kacanue mapa u
cdepsl II0cKOCThIO. [IoHATHE MHOTOTpaHHKKA, OIIMCAHHOT'O OKOJIO cepsl, chepsl, BIMCAHHON B
MHOTOTPaHHUK HJIM TEJIO BPAILCHMUS.

[Tnomanp MOBEpXHOCTH LMIMHApA, KOHYca, Iuiomaas chepel u e€ yacteil. [logobue B
npoctpanctBe. OTHomeHHe 00BEMOB, IUIOIMAAEH MOBEPXHOCTEH MOAOOHBIX  (UTYD.
[TpeoOpa3oBanue momodus, romoreTus. PemeHue 3amad Ha IUIOCKOCTH C MCIOJIB30BaHHEM
CTEpPEOMETPUUECKUX METOJIOB.

[ToctpoeHne ceyeHMI MHOTOTPAHHUKOB W TEJd BpAIICHUS: CEUYEHUs MWIMHApA
(mapayuiebHO W TMEPIEHAMKYISIPHO OCH), CEYEeHUs KOHyca (mapayjielibHble OCHOBAaHUIO U
IPOXOJAIINE Yepe3 BEepIIMHY), CEYEHMs IIapa, METOAbI IMOCTPOEHUS CEYEHMH: METOJ CIIEJOB,
METO]I BHyTPEHHETO MPOEKTUPOBAHUS, METO/ IEPEHOCA CEKYIIEH TIIOCKOCTH.

BexTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTope! B ipocTpaHcTBe. Onepanuy HajJ BEKTOpaMU. BEKTOpHOE yMHOKEHUE BEKTOPOB.
CBolicTBa BEKTOpPHOro yMHOXeHMs. [IpsmoyronpHass cucreMa KOOpPAMHAT B IIPOCTPAHCTBE.
Koopaunats! BekTopa. Pasnoxenue Bekropa mno 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpHU
pEeIIeHNN T€OMETPUYECKUX 3a/1ay.

JIBH2KEeHHS B IPOCTPAHCTBE

IBwxkenuss mnpoctpancTBa. OrtoOpakenus. JIBwkeHuss u paseHCTBO ¢uryp. OOmue
CBOMCTBA JIBM)KCHUH. Buapl NBM)KEHMII: MapajuIeIbHBIA IEPEHOC, LEHTPAIBbHAS CUMMETpHS,
3epKajbHasi CHMMETpUsI, TOBOPOT BOKPYT npsiMoil. [IpeoOpazoBanus nogodus. [psmas u chepa
Olinepa.



IINTAHUPYEMBIE PE3YJIbTATDBI OCBOEHMUA YYEBHOT'O KYPCA
«'EOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJIHEIO
OBILIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaxaaHcKoe BOCIMTAHUE:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIMU  O0ydYaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHIMCKOro OOIIEeCTBAa, MPEACTABICHHE O MAaTEeMaTHMYECKHUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SIBICHUH, NPOIEAYyp TPakIaHCKOTO OOIecTBa
(BBIOOpPBI, OMPOCH U JAPYToe), YMEHHE B3aWMOJCUCTBOBATh C COIMAILHBIMA WHCTHTYTaMHU B
COOTBETCTBUU C UX QYHKIUSIMU U Ha3HAUYCHUEM;

2) NnaTPpUOTHYECKOE BOCTIUTAHME:

c(OpMUPOBAHHOCTh POCCUMCKON TPakJTaHCKON MIEHTUYHOCTH, YBAXKEHUS K MPOLLIOMY U
HACTOAILIEMY POCCHUIMCKONM MaT€éMaTUKH, LIEHHOCTHOE OTHOILIEHUE K JOCTUKEHHSIM POCCUUCKUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMATHYECKOW IIKOJIbI, UCIOJIb30BAHUE 3TUX JIOCTUKEHUU B
JIpYTruX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHUKHU;

3) AyXOBHO-HPABCTBEHHOE BOCIINTAHME:

OCO3HAHHME JIyXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapojaa, Cc(pOpPMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOr0 MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>KEHUI HAyKu W AESTENbHOCThIO YYEHOrO, OCO3HAHHWE JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOMYHUBOTO OYAyIIEro;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE  OTHOUIEHWE K  MHUpPY, BKJIIOYas  3CTETUKY  MAaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ay, peHIeHHH, pacCcyXIeHUH, BOCIPHUUMUYUBOCTh K
MaTeMaTUYECKUM acTieKTaM Pa3IUnYHbIX BUJIOB UCKYCCTBA,

5) puzuveckoe BocnuTaHHE:

c(hOpMUPOBAHHOCTh YMEHHUS MMPUMEHATh MaTeMaTUUECKUE 3HAHUS B UHTEpEcax 3J10pPOBOTO
u Oe3omacHOro oOpasza *H3HH, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0pOBBIO (310pOBOE
MUTaHue, cOATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, PEryisipHas Gu3nyeckas akTUBHOCTB),
¢bu3nyecKoe COBEPILICHCTBOBAHKE MTPH 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOMN 1€ATEIBbHOCTHIO;

6) TpynoBoe BocnnuTaHue:

TOTOBHOCTH K TPYyJAy, OCO3HAHHE IIEHHOCTH TPYIOJIO0Us, HHTEpEC K pa3IuuHbIM cepam
MpoeCCHOHAIBHON ACSITEIIBHOCTH, CBA3aHHBIM C MAaTEMaTHKOW W €€ MPUIIOKEHUSIMH, YMEHUE
COBEpIAaTh OCO3HAHHBIA BBHIOOp Oyaymiedt mpodeccu W pearTru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4ecKoMy o0Opa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPAKTUYECKHX 3a7[a4 MaTeMaTU4eCKOil HalpaBIeHHOCTH;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYphl, T[OHUMAaHUE BIHUSHUS COLHUAIBHO-
HPKOHOMHYECKUX IIPOLIECCOB HA COCTOSIHME NIPHUPOJHOM M COLHMAIbHOW Cpefbl, OCO3HAHUE
100aTbHOTO  XapakTepa  AKOJIOTMYECKHX  MpoOjeM, OpHEeHTalus Ha  [pUMEHEHHE
MaTeMaTUYeCKUX 3HAHUN JUIsl pelIeHus 3ajad B 00JacTU OKpY’Karolled Cpelbl, MIaHUpOBaHUE
MOCTYTIKOB M OLICHKU UX BO3MOXKHBIX TOCIEACTBUN JJIsl OKPYKAIOIIEH CpPeIbl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pasBUTHS HayKHd U OOIIECCTBEHHOW MPAKTHUKH, TOHUMAHHE MAaTEMAaTUYECKOH HAayKH Kak cQepsl
YEJIOBEUECKON JIEATEIIbHOCTH, ITAlOB €€ Pa3BUTHs M 3HAYMMOCTH Ul Pa3BUTUS LIMBUIM3ALNU,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyJIbTYpPOU KaK CPEICTBOM IO3HAHMS MMPA,
TOTOBHOCTH OCYILECTBIIAThH POEKTHYIO U UCCIIENI0BATENIBCKYIO ACATEIbHOCTh MHANBUYAIBHO U
B IpyMIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIE YHMBepPCAJbHbIe YUeOHbIe AeliCTBUS

ba3oBble Jlornyeckue 1eHcTBHA:

BBISBJISITh M XapaKTEpU30BaTh CYLIECTBEHHbIE IMPHU3HAKM MaTeMaTUYeCKHMX OOBEKTOB,
HNOHATUHM, OTHOWIEHMH MEXAYy MOHATUAMHU, (DOpPMYyJIUPOBaTH ONpEAETICHUS  MOHATHH,
YCTaHABJIMBATh CYIIECTBEHHbIN NpHU3HAK KiacCU(UKALKMK, OCHOBAHMA JUIsi 0000LIeHus u
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIUPOBAaTh W MNPeoOpa3oBHIBaTh CYXICHHS: YTBEpIUTEIbHbIE U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE,

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOpEUYHUsS B (akTax,
JaHHBIX, HAOMIONEHUSIX U  YTBEPXKICHUSX, MpeajaraTb KpPUTEPUU Ui BBIABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIA;

JIeNIaTh BBIBOJBI C HMCIIOJB30BAaHUEM 3aKOHOB JIOTMKH, ACIYKTUBHBIX M WHAYKTHUBHBIX
YMO3aKIIYeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTeIbCTBA MAaTEMATUYECKUX YTBEP)KIECHUN (IpsiMble U
OT TPOTHUBHOIO), BBICTpaMBAaTh AapryMEHTAllUIO, MPHUBOAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOBI;

BbIOMpaTh CHoco® pemieHus Yy4eOHOM 3ajaun (CpaBHMBAaThb HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh Hauboyiee MOAXOMALIMI C Y4ETOM CaMOCTOSITENIbHO BBIJIEICHHBIX
KPUTEPHEB).

ba3zoBrble ucciaenoBarenbcKkue 1eHCTBUA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIEI0BATENbCKUI MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BONPOCH], (UKCHpYIOIIME MPOTUBOpEeUYHe, MpoljeMy, yCTaHaBIMBaTh HCKOMOE U JaHHOE,
(dbopMHpOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIMIO, MHEHHUE;

IIPOBOAMTH  CaMOCTOSITEJIbHO ~ CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEAOBAHHUE IO
YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTHYeCKOro OObEeKTa, SBJIECHUS, IPOLIECCa, BBISIBICHUIO
3aBHCUMOCTEH MeXIy 00beKTaMu, SIBJICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENIbHO (hOpMYyITUpPOBaTh 000OIIEHNS U BBIBOJIBI 10 pe3yJbTaTaM MpPOBEIEHHOTO
HaOJI0IeHNS, UCCIIEI0OBAHMSI, OLEHUBATh JIOCTOBEPHOCTh MOJIyYE€HHBIX PE3yJIbTaTOB, BHIBOJIOB U
00001IeHN];

IIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIlEcca, a TAK)KE BBIIBUIaTh MPEINOI0KEHUS O
€r0 pa3BUTHH B HOBBIX yCIIOBUSX.

Paborta ¢ nnopmanmeii:

BBISBIIATh JE€(PUIMUTHI MHPOPMAIUH, JAHHBIX, HEOOXOIUMBIX JJIi OTBETAa HA BONPOC M JAJIS
pEILIEHNUs 3aa4H;

BBIOMpaTh HMHPOPMALMIO W3 HMCTOYHUKOB pA3jIMYHBIX THUIIOB, AHAIM3HPOBATH,
CHUCTEMaTH3UpOBaTh W HHTEPIPETUPOBaTh MHMOPMAIMIO PA3IUYHBIX BUAOB U (HopMm
IIPEJICTaBIICHHUS,



CTPYKTYpUpOBaTh  HMH(pOpMALMIO, MpPEACTaBIATh €€ B pa3iMuHbIX  (opMax,
WILTIOCTPUPOBATH IpadUyuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOATENBHO  CHOPMYIUPOBAHHBIM
KPUTEPHUSM.

KoMMyHUKaTHBHbIE YHHBepcaJIbHble Y4eOHbIe 1elicTBUSA

Oo0menne:

BOCHPUHUMATh M (OPMYJIHPOBATH CYXKICHHUS B COOTBETCTBHU C YCJOBUSIMH M LEISAMH
OO0IEeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXATh CBOIO TOYKY 3PEHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaX, JMdaBaTb IMOJACHCHUA II0 XOA4Yy PCIICHHUA 3aJadd, KOMMCHTUPOBATH HOJIy‘-IeHHBIﬁ
pe3yJbTar;

B X0Jie 00CYXJIEHHS 3aJaBaTh BOIPOCH IO CYIIECTBY OOCYXIAaeMOH TeMbI, IPOOIEeMBI,
pelraeMoi 3a1auu, BHICKA3bIBATh MJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOH
CYXKACHUA C CYXIACHUAMH APYIrux Y4YaCTHHKOB AWajora, O6H8,py>KI/IBaTI) pasiinuuec U CXoAaCTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyITUpOBaTh Pa3HOTIACHS, CBOU BO3PAKCHHUS;

IPE/ICTAaBIATh PE3yIbTaThl PELICHUS 33/a4M, JKCIEPHMEHTa, MCCIEJOBAaHHS, IPOEKTa,
CaMOCTOATENIFHO BBIOMpaTh (opmar BBICTYIUICHHS C Y4€TOM 3a1a4 TIPE3CHTALMU |
0COOEHHOCTEHN ayJUTOPHH.

PerynsiTuBHbIC YHHUBepCaJIbHbIC y4eOHbIE 1eiiCTBUS

Camoopranuzanus:

COCTaBJIATh IUIAH, AJITOPUTM pELIEHHUsS 3ajaud, BbIOMpaTh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOLINXCS PECYypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH
BapUaHTHI peIIeHUH ¢ yu€TOM HOBOM MH(pOpMaLIUK.

CaMOKOHTPOJIb, SJMOIHOHAJILHBII HHTEICKT:

BJIa/IETh HaBBIKAMH [TO3HABATEIbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMBbIX JE€WCTBUN
U MBICIUTENbHBIX TPOIECCOB, HUX PpE3yJbTaTOB, BIAAETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3yJIbTaTa PEIICHUs MaTEMaTUUECKOH 3a7aun;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTh IIPH PELICHUM 3a/1ayd, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIBLCTB, JAHHBIX, HAlICHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yjibTaTa M[EId M YCIOBHSIM, OOBSICHATH NPUUYUHBI
JOCTMDKEHUSI WM HEJOCTHXKEHHsI Pe3yJbTaTOB JESATEIbHOCTH, HAXOAUTh OIIMOKY, JaBaTh
OLICHKY MTPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eITEIbHOCTD:

NOHUMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaTbHONH pabOThI IpU
peleHH y4yeOHBIX 3a/Jady, NpPUHUMATh IeJIb COBMECTHOM JEsATEeIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM pPabOTHI, paclpeaessiTh BHABI padOT, TOTOBApUBATHCS, OOCYXKIATh
MIPOIIECC U PE3yIbTaT paboThl, 0000IIaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYMIOBBIX (opmax paboTsl (00CyxaeHHs, 0OMEH MHEHUH, «MO3TOBBIE
IITYpPMBI» M HHBIC), BBIIOJHATH CBOIO 4YacTb PabOThl U KOOPAWHUPOBATH CBOM JEHCTBUSA C
IPYTMMH 4JI€HaMHU KOMAaHIbl, OLIEHHWBAaTh KAayecTBO CBOEro BKJaJa B OOMIMIA MPOIYKT MO
KpUTEpUSIM, cHOPMYJINPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

IMPEAMETHBIE PE3YJIbTATbBI



K xoniry 10 kaacca o0ydarOmuiicss HAyYHUTCS:

CBOOOJTHO ONIEPUPOBATh OCHOBHBIMH MOHATHAMHU CTEPEOMETPUU MIPH PEIICHUU 33134 U
IPOBEICHUN MaTEMAaTUYECKUX PACCYKICHHIA;

OPUMEHSATh AKCHOMBI CTEPEOMETPUM W  CJIEIACTBHS W3 HHUX IpH PEHICHUU
reOMETPHUUECKUX 3a/a4;

KJIaccu(UIMPOBaTh B3aUMHOE PACIIONIOKEHHE MPSAMBIX B MPOCTPAHCTBE, TIIOCKOCTEH B
IPOCTPAHCTBE, MPSAMBIX U TNIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJTHO ONEPUPOBATHh MOHATHAMH, CBSI3aHHBIMU C YIJIaMH B MPOCTPAHCTBE: MEXIY
OPSMBIMU B IPOCTPAHCTBE, MEXK/TY MPSIMOH U MJIOCKOCTHIO;

CBOOO/IHO OTIEPHUPOBATh MOHATUSAMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMH;

CBOOOJTHO pACMO3HABaTh OCHOBHBIC BHJbl MHOTOTPAaHHHMKOB (TIpH3Ma, HUpPaMU/A,
IPSIMOYTOJIbHBIN Mapaienenumes, Kyo0);

KJIaccu(pUIUPOBaTh MHOTOTPAaHHHUKH, BEIOUPAsi OCHOBAHUS ISl KITACCHU(UKAIINH;
CBOOOJTHO ONEpPUPOBATH MOHSTHUSMH, CBS3aHHBIMH C CEYEHHEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;

BBINOJIHATH TApAIJIeNbHOE, IICHTPAJIFHOE M OPTOTOHATIBHOE MTPOSKTHPOBaHNE GUTYp Ha
TUIOCKOCTB, BBITIOJHATH N300pakeHHUs (PUTYp Ha IIIOCKOCTH;

CTPOUTH CEYEHUS MHOTOIPAaHHHKOB PA3IMYHBIMH METO/aMH, BBITOJIHATH (BHIHOCHBIE)
IUIOCKHE YEPTEXH M3 PHCYHKOB IPOCTBIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHH3Y;

BBIYUCIIATh IUIOIIAJM TOBEPXHOCTEH MHOTOIpaHHMKOB (IIpU3Ma, MUpaMuUia),
reOMETPUYECKUX TeJI C IPUMEHEHUEM (HopMy;

CBOOOJTHO ONEpUPOBaTh MOHATHSIMU: CHUMMETPHUS B MPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBI;

CBOOOJIHO ONEPUPOBATh MOHATUSAMH, COOTBETCTBYIOLIMMH BEKTOpaM M KOOpAWHATaM B
IPOCTPAHCTBE;

BBITTOJIHATH ICHCTBHS HA/I BEKTOPAMH,

pewmiath 3aJaud Ha JI0OKa3aTeNbCTBO MAaTEMaTHUECKUMX OTHOIIEHUH M HaXOXKJICHHE
reOMETPUYECKUX  BEIMYUH, MPHUMEHSS M3BECTHBIE METOAbl IPH  PELICHUU
MaTeMaTHYECKUX 33]1a4 MOBBIIIEHHOTO M BHICOKOTO YPOBHSI CJIOXKHOCTH;

NPUMEHSTH MPOCTEUIIINE IPOTPAMMHBIEC CPEICTBA M JIEKTPOHHO-KOMMYHHKAITMOHHBIC
CHCTEMBI TIPH PEUICHUN CTEPEOMETPHYECKUX 3a/1aY;

U3BIICKaTh,  NpeoOpa3oBbIBATH W HMHTEPIPETHPOBaTH  HHGOpMAIMIO O
IPOCTPAHCTBEHHBIX TEOMETPHUECKUX (HUTypaxX, MPEICTABICHHYI0 Ha dYepTekax |
pPHCYHKaX;

OPUMEHATh TOJy4YEeHHBbIE 3HAHUS Ha NPAKTUKE: CPaBHMBATh W  aHAJIU3UPOBATH
peanbHBIE CHUTYaIluH, TPUMEHITh W3yYEHHBIE MOHSTHS B MPOIECCE MOWCKA PEIICHUS
MaTeMaTHYecKu c(HOpMyITUPOBAHHON MPOOIEMbI, MOJECIUPOBATh PealbHbIE CUTyalluu
Ha SI3bIKE TEOMETPUH, MHCCIEOBAaTh IOCTPOCHHbIE MOJEIM C HCIOJIb30BAHUEM
TEOMETPUYECKUX IOHATHH W TEOpeM, ammapara anreOpbl, pemiath MPaKTHYECKHE
3a/1a4M, CBSI3aHHBIC C HAXOXKJICHUEM F€OMETPUIECKIX BEINYNH;

UMETh TPEJCTaBICHUSI 00 OCHOBHBIX J3Talax pPa3BUTUS T'€OMETPHUH KaK COCTaBHOU
qacTH (pyHIaMEHTa Pa3BUTHS TEXHOJIOTH.

K koniy 11 knacca oOydaronuiicss HayquTCs:



CBOOOJHO OMEpPUPOBATH MOHATHSIMH, CBSI3AaHHBIMU C LUJIMHIPUYECKON, KOHMYECKON U
cheprueckoil MOBEPXHOCTIMU, OOBSICHITH CIIOCOOBI MOTyUEHUS;

OTIEPUPOBATH MOHATHIMHU, CBSI3aHHBIMH C TEJAMH BPAICHHS: LUIMHIPOM, KOHYCOM,
chepoit u mapowm;

pacrio3HaBarth Teja BpalleHus (LWIMHAP, KOHYC, cdepa U map) U 0OBACHITH CIIOCOOBI
MOJTyYEHUs TeJl BpallleHus;

KJIaccu(UIIMPOBaTh B3aUMHOE PACIIOIOKEHHUE CPephl U TIIOCKOCTH;

BBIYUCIISITh BEIUYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJI BpPALICHUs, OOBEMBI U
IUIONIA/IM MOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BPAIICHMS, TEOMETPUUECKUX Tell C
npuMeHEeHUEeM (HOpMYIT;

CBOOOJTHO OTIEPUPOBATH MOHITUSMH, CBSI3aHHBIMH C KOMOMHAIIUSIMH TEJ BpPAIICHUS U
MHOTOTPAaHHHKOB: MHOTOTPAHHUK, BIIMCAHHBIN B cepy M ONMHMCAHHBIA OKOJO chepsl,
cdepa, BiMcaHHAss B MHOTOT'PAaHHHK HJIH TEJIO BPAIICHUS;

BBIUKCIISTH COOTHOIICHHUS MEXAY IUIONIaIIMU MOBEPXHOCTEH U 00BEMaMU MOJOOHBIX
Ten,

n300paxarh u3y4aeMble (DUTYpBI, BBINOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKU W3
PUCYHKOB MPOCTBIX 00BEMHBIX (UTYpP: BHI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TeJ BpaIlCHHUS;

U3BJICKATbh, UHTEPIPETHPOBATE M INPeoOpa3oBHIBATH UH(POPMALINIO 0
IIPOCTPAHCTBEHHBIX TEOMETpUYEeCKHX (Urypax, MPEeACTAaBICHHYIO Ha uYepTexax u
pHUCYHKaX;

CBOOOJTHO OTIEPHPOBATH TIOHSATHEM BEKTOP B MPOCTPAHCTBE;

BBITTOJIHATH ONEPAIH Ha/l BEKTOPAMH;

3aJaBaTh IUIOCKOCTh YPaBHEHUEM B JIEKapPTOBOW CHCTEME KOOPAMHAT;

peliaTe TeOMETPUYECKHE 3aJaud Ha BBIUUCICHHE YIJIOB MEXIY TMPSMBIMH U
IUIOCKOCTSIMHM, BBIYMCICHHE PACCTOSHMM OT TOYKM J0 IUIOCKOCTH, B IIEJIOM, Ha
pUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METOa MIPH PEUICHUN;

CBOOOJTHO OIEPUPOBATH IMOHATHUSMH, CBS3aHHBIMH C JIBUKCHHEM B IIPOCTPAHCTBE,
3HATh CBOICTBA ABHMKCHHM;

BBITIOJIHATh HM300pa)XCHHUsT MHOTOTPAaHHMKOB W TEJ BpAIICHUS TMPH IapajuIeIbHOM
nepeHoce, MeHTPATbHON CHMMETPHH, 3€PKATbHOW CUMMETPHH, TP MTOBOPOTE BOKPYT
IpSIMOiA, TpeoOpa3oBaHus MTOA00HS;

CTPOUTh CEYCHUS MHOTOTPAaHHUKOB W Tel BpAILlEHUS: CEUYCHHS IHIMHIpA
(mapamieNnbHO W MEPIEHANKYJISIPHO OCH), CEYCHHS KOHYyca (MapauiebHbIe OCHOBAHHUIO
U TIPOXOJIAIINE Yepe3 BEPIINHY), CEUCHUS 1apa;

UCIOJIb30BaTh METOJbl TOCTPOCHHUSI CEYEHHUH: METOJl CJEIOB, METOJ BHYTPEHHEIO
POEKTHPOBAHUS, METO]I TIEPEHOCA CEKYILEeH MII0CKOCTH;

JIOKa3bIBaTh T€OMETPUIECKHE YTBEPIKICHUS;

OPUMEHATh TeOMeTpHuYecKue (aKThl IS pelIeHHs CTepEeOMETPUYECKHX 3ajad,
MPEIIOJIAaTA0IINX HECKOJIBKO IIaroB PElIeHUs, €ClIM yCIOBUS MIPUMEHEHUS 3a/1aHbl B
SIBHOW W HESIBHOU (hopMme;

pemaTh 3aJayd Ha J0Ka3aTelbCTBO MaTEMaTHYECKUX OTHOIICHUH W HaXOXJCHUE
FeOMETPUUYECKUX BEJINYMH;

MPUMEHSTh POTPAMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHbBIE CUCTEMBI PU
pEIIeHNU CTEPEOMETPUUECKHX 3a]1aY;



NPUMEHSTh T[IOJyYeHHbIE 3HAHUS HA TNPAaKTHKe: CpPaBHUBATh, aHAIM3UPOBATH U
OLICHUBATh peajbHbIe CUTYAIH, IPUMEHATh U3yUCHHBIC MOHSATHUS, TECOPEMBI, CBOHCTBA
B Ipolecce IOMCKAa pEUICHHs MaTeMaTH4eCKu C(HOPMYIHMPOBAHHON MPOOIIEMBI,
MOJIEJIMPOBAaTh peallbHbIE CUTYallud HA 3BIKE FEOMETPHUM, UCCIIE0BATh TIOCTPOCHHbIE
MOJIEJIM C UCHOJB30BAaHUEM T'€OMETPUUYECKUX MOHATUM U TEOpEeM, almapara anreOpsbl,
pelaTh IPaKTHYECKHUEe 33Ja4l, CBA3aHHbBIE C HAXOKICHUEM M€OMETPUUECKUX BEIUYUH;
UMETh TPEJCTaBICHUS] 00 OCHOBHBIX J3Talax pa3BUTUS T'€OMETPHUH KaK COCTaBHON
yacTu (pyHIaMEeHTa Pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KonnyecTBo yacoB
Ne HaumeHoBaHue pa3iesioB H TeM DuieKTpoHHbIE (U pPoBbHIE)
KonTpoabusbie IIpakTnueckue
n/n NMPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI
1 BBenenue B crepeoMeTpuio 23 1 https://m.edsoo.ru/NOWEB1M6E
B
2 SAHMHOE PACIIONONMEHHE HPAMBIX B 6 1 https://m.edsoo.ru/M1C9A4D4D
MIPOCTPAHCTBE
3 [MapannenbHOCTh NPSMBIX M IIOCKOCTEH g hitps:/m.cdsoo.ru/USZSI4V3R
B IIPOCTPAHCTBE
I1
4 epHeHHHIfyMpHOCTB HpAMBIX 1 25 https://m.edsoo.ru/L5SO0L9DOR
IJIOCKOCTEH B MPOCTPAHCTBE
VYTl ¥ paccTosHUA 16 1 https://m.edso0o.ru/G614X9S1B
MHororpanHHuKu 7 1 https://m.edsoo.ru/K4I15V4D7F
BexTops! B mpocTpaHcTBE 12 https://m.edsoo.ru/H2P5B1T90
8 Howtopetitte, obobiene 1 5 2 https://m_eds00.ru/J7Z9U 1K8F
cUCcTeMaTH3aIus 3HAHUM
OBUIEE KOJIMYECTBO YACOB I10 102 6 0

[NPOTPAMME




11 KJIACC

KoauuecTBO 9acoB

DJIeKTpOHHbIe (LM (pPOoBbIE)

HaumMeHoBaHuUe pa3iesioB H TeM
Ne o/ Kontpoabnsie IlpakTHueckue
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE PeCypChl
padoThbI padoThI
AHaIMTHYECKasi TEOMETPHUS 15 1 https://m.edsoo.ru/J9CTFSW6J
IT 000
OBTOpeHHe, 000 meHI:Ie 1 15 1 https://m.edsoo.ru/R7X1L1IN2P
cHUCTEeMaTH3aIlHs 3HAHU
O0bEéM MHOTOTpAaHHUKA 17 1 https://m.eds0o0.ru/Y9Z0G7Y8Y
Tena BpameHus 24 1 https://m.edsoo.ru/G9A11.2B27Z
[lrowazu noBepXHOCTH i OObEMLI 9 1 https://m.edsoo.ru/J2X2C6B1R
KPYTJIBIX TEJ
JBroKkeHHS 5 1 https://m.edsoo.ru/BSGIR2CSE
I1 000
OBTOPEHHE, 00O meHI/vIe 1 17 2 https://m.edsoo.ru/C3B508K3V
cUCTEeMaTH3aIHs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 102 g 0
[MTPOI'PAMME







IHOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC

Ne

T
/i eMa ypoka

OcHoBHbIE IIpaBUIIA
M300paKeHHs Ha PUCYHKE
IUIOCKOCTH, MapaijiebHbIX
PSAMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

[TonATHS cTepeomeTpun: TOUKA,
npsimMasi, MI0CKOCTb,
pocTpancTBO. OCHOBHBIE
MpaBuJia U300paKeHHs Ha
PHUCYHKE IIJIOCKOCTH,
NapauIeIbHBIX IPSIMbIX
(OTpe3KoB), cepeAHBI OTpE3Ka

[ToHsATHS: TIepeceKaroIuecs
IUTOCKOCTH, MTEPECEKAIOLTHEcs
npsiMasi ¥ MJI0CKOCTB;
HOJTYPOCTPAHCTBO

[TonsTus: nepecekarommecs
IIJIOCKOCTH, IIEpECEKarouecs
npsiMasi ¥ III0CKOCTb;
MOJTYTIPOCTPAHCTBO
MHororpaHHUKH, H300paKeHNE
MIPOCTEUILNX
MPOCTPAHCTBEHHBIX (QUTYD,

KoauuecTBO 4acoB

Beero KonTposabHubie
padoThbI
1
1
1
1
1

IIpakTHYeckue
padoThI

JlaTa
U3yYCHUS

DJIeKTPOHHBbIE NH(POBBIE
o0pa3oBaTe/IbHbIE pecypchl

https://m.eds00.ru/C8R5V2L5W

https://m.edsoo.ru/D1J1V7K8M

https://m.edsoo.ru/E7A4A8V7D

https://m.edsoo.ru/M4P3F1K30

https://m.edsoo.ru/M4J5A3Y1F




HECYIIECTBYIOIINX 00bEKTOB

MHororpanHuKH, H300paKeHe
MPOCTEUIITINX
IPOCTPAHCTBEHHBIX (HUTYD,
HECYIIECTBYIOIUX 00BEKTOB

https://m.edsoo.ru/ROZ8YIY 1A

AKCHOMBI CTEPEOMETPUHN U
HIEPBBIE CJIECJCTBUS U3 HUX

https://m.edsoo0.ru/D8Y2W&X4F

10

AKCHOMBI CTEPEOMETPUHN U
NIEPBBIE CJIECJCTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U
NIEPBBIE CIEACTBUS U3 HUX.
CniocoObl 3a1aHUS IPSIMBIX U
IJIOCKOCTEN B TPOCTPAHCTBE.
O603HaueHus NpsSIMbIX U
IIJIOCKOCTEMN

H3o0paxeHne cedyeHuit
MUPaMUJIBL, Ky0a 1 IPU3MBIL,
KOTOpPBIE IPOXOJAT Yepes3 Uux
pé6pa. U3obpaxenue
NEPECCUCHU MOJTYUCHHBIX
mockocrell. PackpammvBanue
MOCTPOCHHBIX CEUEHHH
pa3HBIMH [IBETAMHU

https://m.edsoo.ru/T8T1D4X3X

https://m.edsoo.ru/L6USB5SP1W

https://m.edsoo.ru/N9H8ROU4 A

11

N3o0pakenne ceueHui
MUpPaMUJIbI, KyOa U IPU3MBIL,
KOTOpBIE MTPOXOJIAT Yepe3 ux
pEbpa. N3o0pakeHue
NepeceYeHMs MOTYYEHHBIX
mockocrei. PackpamyBanue

https://m.eds00.ru/C8Y6COR9F




12

IMOCTPOCHHBIX CceueHHI
Pa3sHbBIMH IBETAMU

N3o0pakeHune ceueHuit
MUPaMUJIbL, KyOa U IPU3MBIL,
KOTOpPBIE MTPOXOJIAT Yepe3 uxX
pe€opa. Nzo0pakeHue
nepeceyeH s MOJIy4YeHHBIX
mockocrei. PackpammBanue
MMOCTPOEHHBIX CEUCHUI
Pa3HBIMH IIBETAMH

https://m.edsoo.ru/V8S2D3A6E

13

N300pakeHue ceueHuit
NUPaMU/JIbl, KyOa U IPU3MBIL,
KOTOpBIE ITPOXOJIAT Yepe3 UX
p€bpa. M3obpakenue
NepeceyeHusl MOIyYEHHbIX
mockocrei. PackpammyBanue
MIOCTPOEHHBIX CEYECHUN
pa3HbIMM LIBETAMHU

https://m.edsoo.ru/V3A7D0OP9S

14

Merton cnenoB 1Sl TOCTPOEHUS
ceueHuu

https://m.edsoo.ru/U6F3M4W3T

15

16

17

Meron cnenoB A MOCTPOEHUS
ceueHuii. CBoiicTBa
MIEPECEUECHU I NPSIMBIX U
IUIOCKOCTEH

Meron cnenoB A MOCTPOEHUS
ceueHuii. CBolicTBa
MIEPECEUECHU M NPSIMBIX U
IUIOCKOCTEH

IToctpoenue ceuenuii B

https://m.edsoo.ru/B1D7X2R5I1

https://m.eds00.1u/K6S2Y2T4X

https://m.edsoo.ru/C4W6Z8A9L
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19

20

21

22

23

nupamuze, Kyoe mo Tpém
ToukaMm Ha péopax. Co3nanue
BBIHOCHBIX qepTemeI‘fI " 3aIl11UCh
raroB NOCTPOCHUA

[TocTpoenue ceueHuii B
nupamujie, Kyoe mo Tpém
Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEePTEIKEH U 3aITUCh
IaroB MOCTPOCHUS

[TocTpoeHue ceueHmii B
nupamujie, Kyoe 1o Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX qepTemel‘/’I " 3aIl1iUCh
mraroB NOCTPOCHUA

[TocTpoeHue ceyeHuit B
nupamuse, Kyoe 1no Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXKEH 1 3aIUCh
I1arOB MTOCTPOCHHS

IToBTOpEHME MIIAHUMETPUU:
TeopeMa 0 IPONOPLUOHAIBHBIX
otpeskax. [lomooue
TPEYTOJIbBHUKOB

[loBTOpPEHME MIIAHUMETPUU:
Teopema Menenas. Pacuersl B
CEUYEHMSIX Ha BBIHOCHBIX
yeprexax. Mcropus pazButus
IJIAHUMETPUH U CTEPEOMETPUU

KonTponsHas padora

https://m.edsoo.ru/M1G3J6Q0T

https://m.edsoo.ru/R3U3MONSI

https://m.edsoo.ru/C3USN6S7U

https://m.edsoo.ru/S5U5B1J8X

https://m.edsoo.ru/X208V7IMOM

https://m.edsoo.ru/U6A0T2Z1X




24

25

" AKCHOMBI CTEPEOMETPHUH.
Ceuenus"

B3aumHoe pacnonoxenue
IPSIMBIX B IIPOCTPAHCTBE.
CxpemuBaromuecs npsiMeie.
[Tpu3Haky CKpEIMBAIOIIUXCS
npsaMmbIx. [lapamiensHbie
IIPSIMBIE B IIPOCTPAHCTBE

Teopema o CylIeCTBOBaHUU U
€IMHCTBEHHOCTH IPSIMOM
napasuleibHON JaHHOW MPSMOM,
IIPOXOJSIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeKallel Ha
JlaHHOM npsiMoit. JlemMma o
NEepPEeCEYCHUH MapalIeIIbHbIX
MPSIMBIX MIJIOCKOCTBIO

https://m.edsoo.ru/I6W5Z5L3V

https://m.edsoo.ru/R1T2G0Z4E

26

[TapamienbHOCTB TpEX MPSAMBIX.
Teopema 0 TpEX mapayIeIbHbIX
npsaMeIx. Teopema o
CKPEIIMBAIOIINUXCS MPSIMBIX

https://m.edsoo.ru/BSB7N7L1X

27

[TapannensHoe
npoektupoBanue. OCHOBHBIE
CBOICTBA MApAIJIETBLHOTO
MPOEKTUPOBAHHUS.
N3o06paxenue pa3HbIX GUryp B
napaiebHOW MPOEKIUH

https://m.eds00.1ru/J9X479V3V

28

[lenTpanbHast MpoeKIMs. YTOJII ¢
COHAIIPaBJIEHHBIMU CTOPOHAMH.
VYros Mexay NpsMbIMA

https://m.edsoo.ru/T3L2A9K4T




29

30

3agauu Ha JOKa3aTeNbCTBO U
UCCIIEI0BaHKE, CBSI3aHHBIE C
PacIoOJIOKEHUEM NPSMBIX B
IIPOCTPAHCTBE

[TonsiTHs: MapaIeNbHOCTh
IIPSIMOM U TUIOCKOCTH B
npoctpanctse. [Ipu3nak
[IapaJUIEIbHOCTH IPSIMOU U
miockocTH. CBolicTBa
[IapaJUIEIbHOCTH IPSIMOU U
IUIOCKOCTH

https://m.edsoo.ru/O0U1V2R4I1

https://m.edsoo.ru/V5FOI6L.9F

31

I'eomerpuueckue 3agaun Ha
BBIYMCIICHUE U I0KA3aTEJIbCTBO,
CBSI3aHHBIE C [1APAUIEIBHOCTHIO
IPSMBIX U IIJIOCKOCTEHN B
IIPOCTPAHCTBE

https://m.edsoo.ru/D8P3J2F0B

32

IToctpoenue ceuenus,
IIPOXOJSIIETO Yepe3 JaHHYIO
IPSAMYIO Ha 4epTexe U
MapajuIeIbHOTO JIPyTOn
npsMoil. Pacu€r oTHOLIEHMI

https://m.eds00.ru/SOV4S5G1W

33

[TapannensHas npoekuus,
MMPUMCEHCHHUEC IJIA ITOCTPOCHUA
cedeHuit kyoa u
napasienenunena. CBorcTBa
napajiejaenuneaa u npusMsl

https://m.edsoo.ru/F504V6P3D

34

[TapannenbHbIE IIIOCKOCTH.
[Ipu3Haky napayienbHOCTH
JIBYX IUIOCKOCTEN

https://m.edsoo.ru/VO9E3I4F 1IN




35

Teopema 0 mapayIeNnbHOCTH U
€IMHCTBEHHOCTH INIOCKOCTH,
MIPOXOJIALLEH Yepe3 TOUKY, HE
MIPUHAJICIKALLYIO TAHHON
IJIOCKOCTH U CJIEICTBUS U3 HEE

https://m.edsoo.ru/YOH2G119Y

36

CBolicTBa napauiesIbHbIX
IUIOCKOCTEH: 0 NapajuleIbHOCTH
MPSIMBIX MIEPECEUCHUS TIPU
MEPECCUCHHH JIBYX
NapauIeIbHBIX TIOCKOCTEN
TpeTbeit

https://m.edsoo.ru/SSH4P61L.8B

37

CaolicTBa napamieabHbIX
IUIOCKOCTEM: 00 oTpe3Kax
HapauIeIbHbIX IPSIMBbIX,
3aKITIOYEHHBIX MEXKTY
NapauIeIbHBIMU MIJIOCKOCTSIMU;
0 NIEPECEUEHUN NPSAMOH C IBYyMS
NapauIeIbHBIMU IIJIOCKOCTSMU

https://m.edsoo.ru/JOE9T2Z4N

38

[ToBTOpEeHuE: TEOpEMa
[Mudaropa Ha naockoctu

https://m.eds00.ru/N3R3Q1A8C

39

40

[ToBTOpEHME: TPUTOHOMETPHUS
PSIMOYTOJIBHOTO TPEYTOJIbHUKA
CgoiicTBa Ky0a u
IPSMOYTOJIBHOTO
napaJenenuneaa

https://m.edsoo.ru/P1D6B5SW9A

https://m.edsoo0.ru/J9Z21G2K3Y

41

Borunicnenue 1iauMH OTpe3KoB B
Ky0Oe U IpsIMOYTOJIbHOM
napasuleJenune1e

https://m.edsoo.ru/L1C714Q7S

42

[lepneHquKyIpHOCTD NPSMOMN

https://m.edsoo.ru/U1H707Z3M




43

44

45

46

1 iockocTu. [Tpusnak
NEPIEHAUKYIJSIPHOCTH IIPSIMOU
U IUIOCKOCTH

[leprieHAMKYISAPHOCTH MPAMOI
u tiockoctu. [Tpusnak
NEPIEeHIUKYISIPHOCTU MPSIMON
U TJIOCKOCTH

Teopema 0 CyleCTBOBaHUM U
€AMHCTBEHHOCTH NPSIMOH,
IIPOXOJALIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
NEPIEHAUKYISIPHON K
IIJIOCKOCTH

IT;mockoctu u
NEPIEHIUKYJISPHBIE UM IIPSIMBbIE
B MHOTI'OTpaHHUKAaX

ITnockoctu n
NEepPHEHANKYISIPHBIE UM TIPSIMBbIE
B MHOT'OTpaHHUKAaX

https://m.edsoo.ru/L2C3BIM1F

https://m.edso0.ru/R9Q6P2P7D

https://m.edso00.ru/K5Z9K8W 1F

https://m.edsoo.ru/J7S7G7R9R

47

[IeprieHAuKyYIIsIp U HAKJIOHHASL.
ITocTpoenne nepneHauKyJisipa
13 TOYKU Ha MPSAMYIO

https://m.edsoo0.ru/UOF8O1T5Y

48

49

[lepneHauKyIsp U HAKJIOHHASA.
[TocTpoenue nepneHAuKyIsIpa
W3 TOYKHU Ha IPSAMYIO

TeopeMma o Tpéx
NEePIeHIuKYIsIpax (mpsiMast u
oOpatHast)

https://m.edsoo.ru/HOHS5P6ASZ

https://m.edsoo.ru/L6J8G6YOL




50

51

Teopema o Tpéx
neprneHanKyIsIpax (mpsmas u
oOpatHast)

VYron mexmay
CKPEIIMBAIOIIUMUCS PSIMBIMU

https://m.edsoo.ru/O1D710S6G

https://m.edso0.ru/N3E9I9G2L

52

[Touck neprieH MKy ISAPHBIX
MPSIMBIX C TTOMOILIBIO
NEPIIECHIUKYISPHBIX
IUIOCKOCTEH

https://m.edso00.ru/G2D4N3N9F

53

54

55

56

57

OproroHanbHOe
IPOCKTHPOBAHUE

[Toctpoenue ceuenuii kyoa,
IIPU3MBI, IPABUIIBHOU
IIAPaMUJBI C TIOMOILBIO
OPTOTOHAJILHON IIPOEKINU

[Toctpoenue ceuenuii kyoa,
HPU3MBI, TPABUIILHON
nupaMuJabl C IOMOIIBIO
OPTOTOHAJILHON IIPOEKIINU

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO INIOCKOCTH.
[TnockocTn cuMMeTpHil B
MHOTOTpaHHHUKaX

[Ipu3Hak nepneHauKyIIpHOCTH
IPSIMOM M TNIOCKOCTH KaK
CJIEICTBUE CHMMETPUU

https://m.edsoo.ru/H8F5D4U60

https://m.edsoo.ru/M6SOW4E2T

https://m.eds00.ru/G6E2G4F9X

https://m.edsoo.ru/I401E8T3 A

https://m.edsoo.ru/G4B0S5L.2H

58

[IpaBuIBHBIE MHOTOTPAHHUKH.
Pacuér paccTosiHuiA OT TOYKH 10

https://m.edso0.ru/Y8UINOO3I




59

IIJIOCKOCTHU

[IpaBusibHBIE MHOTOTPAHHUKHU.
Pacuér paccrosiHuii OT TOUKHU 710
ILIOCKOCTH

https://m.edso0o.ru/U9LEZ506G

60

CriocoObl OIyCTHTD
NEePIEHANKYIAPBI: CAMMETPHUS,
CIBUT TOYKH I10 NIapaJLIECIbHON
MPAMOM

https://m.edsoo.ru/Q603JOU3H

61

62

63

64

65

CnBur no HenapamieabHON
IIPSIMOM, U3MEHEHHE
paccTosaHuin

KonTponbnas pabota
"B3aumHO€ pacnosioxkeHue
IIPSMBIX U IIJIOCKOCTEMN B
npoctpaHcTae”

[ToBTOpEHME: Yyron Mexay
IPSIMBIMU Ha IUIOCKOCTH,
TPUTOHOMETPHS B
IIPOU3BOJIBLHOM TPEYTOJIbHHUKE,
TEeOopeMa KOCHHYCOB

[ToBTOpEHME: Yyron Mexay
CKPELIMBAIOIIUMUCS MPSMBIMU
B IIPOCTPAHCTBE
I'eomeTpuueckne MeETOBI

BBIYUCJICHUA yIJIa MCKIY
MMpSAMBbIMH B MHOTOTpaHHUKAX

https://m.edsoo.ru/M1L7E7D6A

https://m.edsoo.ru/T8K8J1Y2H

https://m.edsoo.ru/X7B1B0ASA

https://m.edso00.ru/IOVONINSR

https://m.edsoo.ru/HOI1 Y8C6L

66

JIByrpannbiii yrosa. CBOHCTBO
JMHENHBIX YTJIOB IBYTPAaHHOTO

https://m.edso0.ru/X7A6Z8N30




67

yriia
[IepnieHauKyIsIpHBIE
mIockocT. CBOMCTBA B3aMHO
MEePIECHANKYISPHBIX
IUIOCKOCTEH

https://m.edso0.ru/J4FOU6L9E

68

[Ipu3Hak nepneHauKyIspHOCTH
IJIOCKOCTEH; TeOpeMa O MpsMOM
nepeceyeHust IByX MIOCKOCTeH
HEepIEHIUKYIIAPHBIX TPETheH
IUIOCKOCTH

https://m.edso00.ru/DOO5T8POH

69

[IpssmMOyTOIBHBII
napajuieNienune; Kyo;
WU3MEpEHMS, CBOMCTBA
IIPSIMOYTOJIBHOTO
napajuieenumne1a

https://m.edso0.ru/J2B8Q2D10

70

Teopema 0 AuaroHanu
HIPSIMOYTOJIBHOIO
napajuiejenunesa 1 ciieJICTBUE
U3 Heé

https://m.edsoo.ru/PSH4F10Q1Z

71

CrepeomeTpuyueckue u
MIPHUKJTATHBIC 33]Ia9H,
CBSI3aHHBIE CO B3aUMHBIM
PacTOI0KEHUEM MPSAMBIX U
TIOCKOCTH

https://m.edsoo.ru/Q3R0OP4X4C

72

IToBTOpEHME:
CKPELIMBAIOIIMECS MPSIMBIE,
NapajulebHbIEC INIOCKOCTH B
CTaHJAPTHBIX MHOTOI'PaHHUKAX

https://m.edsoo.ru/B61303U7D

73

[Tapa mapannenbHbIX

https://m.edso00.ru/X3X5J3X5T




IUIOCKOCTEH Ha
CKPELIUBAIOIINXCS MPSMBIX,
paccTosiHuEe MEXIY
CKPELIUBAIOIIMMUCS TPSIMBIMU
B IIPOCTBIX CUTYaLIUSIX

74

75

76

77

PaccTosHue OT TOUKH 110
IUIOCKOCTH, PACCTOSIHUE OT
IIPSAMOM 10 IIJIOCKOCTH

Brruucnenue paccrosHuii
ME¥Kly CKPEILIUBAOIIMMUCS
MPSMBIMU C TIOMOILIBIO
NEPIEHAUKYISIPHON IIJIOCKOCTH
Tpéxrpannslii yrod,
HEPABEHCTBA JUJIs TPEXIPAHHBIX
yraoB. Teopema [ludaropa,
TEOPEMBI KOCHHYCOB U CUHYCOB
JUI TPEXTPAHHOTO yTIJia
OneMeHThI cheprudecKoi

T€OMETPUH: T€0AE3NUECKHE
JIMHUU Ha 3eMiie

https://m.edsoo.ru/B7P9A6W8Z

https://m.eds00.ru/Q7G3E304D

https://m.eds0o0.ru/GON2HSL 1K

https://m.edsoo.ru/G6S6I9NTS

78

KontponbHas padota "Yrisl u
paccrosiHus"

https://m.edsoo.ru/E3R7Z8K3P

79

80

81

Cucrematu3anus 3HaHUH
"MHOrorpaHHyK 1 €ro
2JIEMEHTHI"

[Iupamupa. Buasl nupamu.
[IpaBunbHas nupamuia

ITpusma. [Ipsimast u HaKIOHHAS

https://m.edsoo0.ru/Y7Y0C4M 1P

https://m.edsoo.ru/UOQOK3 X9V

https://m.eds00.ru/T6Q3VINIT




npusMmsl. [IpaBuiibHas nmpusma

[Ipssmoit napainenenunen,

82 MPSIMOYTOJIBHBIN 1 https://m.edsoo.ru/YSK3IN7USA
napajuienenumnesa, Kyo
B .

83 PUTYIUIBIC VM HOTOTPATTHHIKH 1 https://m.edsoo.ru/C6H509W00O
Teopema Ditnepa
BeImykiibie MHOTOTpaHHUKH.
T i T

84 copema Jitiiepa. TpasiibHeIe 1 https://m.edso00.ru/S5T4YI9L2C
U TOJTyTIPaBUIIbHBIC
MHOTOTPAaHHHKH

85 FOHTPOHBHM pa6?Ta 1 https://m.edsoo.ru/C7F1R4JOL

MHororpaHHUKH

I1

86 OFITHE BEITOpa Ha HIOCKOCTH 1 https://m.edsoo.ru/LSL.3A2W4G
U B IPOCTPAHCTBE

87 CyMMa BEKTOpOB 1 https://m.edsoo.ru/Y60O7RE8X50

88 Pa3zHocTh BekTOpOB 1 https://m.edsoo.ru/B6X5SWS5WOI

89 [IpaBuno mapamienenumnena 1 https://m.edsoo.ru/Y7R20406E

90 YMHOKEHHE BEKTOpa Ha YUCII0 1 https://m.eds00.ru/CITE8O8DEX
Paznosxenue BekTopa 1o 6a3ucy

91 TpPEX BEKTOPOB, HE JISKALUX B 1 https://m.edso0o.ru/I9T9O3 VSN
OJTHOM IIOCKOCTH

92 CkanspHoe Mpou3BeieHNE 1 https://m.edsoo.ru/COU6A7EOS
B

93 RIIHCIICHHIGE yIia MEXy 1 https://m.edsoo.ru/G3U3F9GEM
BEKTOpPaMH B IIPOCTPAHCTBE
T .

94 POCTEHIIIHE 31 € 1 https://m.eds0o.r/T9SSE2Q4M
BEKTOpaMH
n .

95 POCTCHITITHE Sa/lamm © 1 https://m.eds00.1u/S2Z1V7G5C

BCKTOpaMu




[Ipocreiiue 3aga4um ¢

96 1 https://m.edsoo.ru/VS8CI1B1NSI
BEKTOPAMH

97 Hpocreiuite saxasit ¢ 1 https://m.edsoo.r/D3R5Q6A 1D
BEKTOPAMH

98 0606LEICHHG 1 cucTeMatisatit 1 https://m.edsoo.ru/N3L3C7L.9Z
3HAHUI

99 0606%161{146 1 CHCTeMATH3AIA 1 https://m.edsoo.ru/W0Z4C7Y3K
3HAHUH

100 HroroBast KoHTpoIbHAs paboTa 1 https://m.edsoo.ru/RSC5SM2X4V

101 Wrorosas koHTpOJIBbHAS paboTa 1 https://m.edsoo.ru/DSF2MOV7L

102 O6O6IEIGHH6 1 CHCTeMATH3ATA 1 https://m.edso00.ru/KIN7X0B8K
3HAHUHI

OBUIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




11 KJIACC

KoaudecTBo 4acoB

Ne Hara DJIeKTpOHHbIe UG pPOBbIE
Tema ypoka Konrpoabnbie IIpakTuueckue
n/n Bcero u3yuyeHusi o0pa3oBaTe/bHbIE pecypchl
padoThbI padoThI

[ToBTOpEHME TEMBI

1 "KoopauHaTsl BeKTOpa Ha 1 https://m.edsoo.ru/M412M8V3N
IIJIOCKOCTH U B IpOCTpaHcTBe"

2 HosToperine Temsr "CKaJ:stHoe 1 https://m.edsoo.ru/DOAOD4LE8X
MIPOU3BECHNE BEKTOPOB
[ToBTOpEeHue TeMbI

3 "Brryricnienue yriia Mexmy 1 https://m.edsoo.ru/Y9OSFSWOB
BEKTOpaMHM B IpOCTpaHCTBE"
[ToBTOpenue Temsl "YpaBHEHUE

4 IIPSIMOM, IPOXOASAIIEH Yepes 1 https://m.edsoo.ru/WS5P7F1X00Q
JBE€ TOUKH"
YpaBHEHHE UIOCKOCTH,

5 HOpMaJlb, ypaBHEHUE 1 https://m.edsoo.ru/NOZ9MSB1P
IUIOCKOCTH B OTPE3Kax
YpaBHEHHE UIOCKOCTH,

6 HOpMaJb, ypaBHEHHE 1 https://m.edsoo.ru/J6Q3H7U4W
TUTOCKOCTH B OTPe3Kax

7 BexTopHoe mpousBeneHue 1 https://m.edsoo.rut/E3T5Q9X10

8 HHHefI HPIE HEPABEHETRA, 1 https://m.edsoo.ru/M5B4P8R 1M
JMHEWHOE POrpaMMHUpPOBaHHE

9 JIHEHHEIC HepapeHCTEa, 1 https://m.edsoo.ru/J2R6VSIST
JTMHEWHOE IPOTPaMMHUPOBaHHE

10 AHAIIUTHYECKHE METOIbI 1 https://m.edsoo.ru/U1E2F6L4N




11

pacuéra yria Mexay IpsMbIMU
B MHOT'OTpaHHUKAaX
AHanUTUYECKUE METOIbI
pacuéra yria Mexnay
IJIOCKOCTSIMU B
MHOTOTpaHHUKAX

dopmyiia pacCTOSHUS OT TOUKH

https://m.edsoo.ru/I1P9I2K6Y

12 https://m.edsoo.ru/L4N3C7H3S
JI0 IJIOCKOCTH B KOOPAMHATAX
o .

13 AXOAUICHIUE PACCTOANHII OT https://m.edsoo.ru/K4F7Y9HSE
TOYKH JI0 TTIOCKOCTH B KyOe
HaxoxaeHne paccTosHUMR OT

14 TOYKHU 10 IUIOCKOCTHU B https://m.edsoo.ru/P1M3Z8S9B
IIPaBUJILHOM IIUPAMUJIE
K o

15 " OHTPOIBHA paboTd | https://m.edsoo.ru/O6YONSJ6F

AHaJIMTHYECKAs! TEOMETPUS

C :

16 CTCHI MEOTOTPAHITHIOB https://m.eds00.ru/Y 507H6D2I
CTaHJapTHBIC MHOTOTPAHHUKH
C :

17 CHCHIDT MHOTOTPAHHHKOB https://m.edsoo.ru/VOD1G9X1Z
METO/I CIEI0B
CedeHuss MHOTOTPaHHHUKOB:

18 CTARAPTHDIC MITOCKOCTH, https://m.edsoo.ru/R2L71310C
MepeceueHus MPSMbBIX U
IJI0CKOCTEH
[TapamensHbIe IpsIMBIE U

19 TUIOCKOCTH: TapaJuiebHbIe https://m.edsoo.ru/USA8B2N7D
CeueHus
IT

20 ApAIIICIBHEIC TIPAMPIC M https://m.eds00.ru/G2F7Q7M3I

TJTOCKOCTH: Pac4y€T OTHOLIECHUI




21

22

23

24

[TapamnenpHble NpsiMbIE U
IJIOCKOCTH: YTJIbl MEXTY
CKPEILMBAIOIUMUCS IPSIMBIMU

IlepnieHIuKyIsIpHBIE IPSIMBIE U
IJIOCKOCTH: CTaHJAPTHBIC N1aphbl
NEPIECHIUKYJISIPHBIX
IIJIOCKOCTEN U NMPAMBIX,
CUMMCTPUH MHOTOT'PaHHHUKOB

[lepnenaukynsipHbie NPSMBIE U
IIJIOCKOCTH: TEOPEMA O TPEX
NepHeHIuKyIsIpax
[lepnieHiuKyIsipHBIE IPSIMBIE U
IIJIOCKOCTH: BBIYUCIICHUS JUTUH
B MHOT'OTpaHHUKaX

https://m.edsoo.ru/HSN8Q7D4F

https://m.edsoo.ru/M6EOE9A 1]

https://m.edsoo.ru/Z0B5T4K4Y

https://m.edso0.ru/S616Z2N2V

25

[ToBTOpenue: momanu
MHOT'OYTOJIEHUKOB, (POPMYJIBI
JUTSI TUTOTIA/IeH, COOOpakeHUs
o 100Ms

https://m.edsoo0.ru/M8Y 7R6CIOP

26

[ToBTOpenue: momanu
MHOT'OYTOJIEHUKOB, (POPMYJIBI
JUTSI TUTOTIA/IeH, COOOpakeHUs
o 100us

https://m.edso00.ru/P303B9P5Y

27

[ToBTOpenue: miomaau
MHOTOYTOJIbHUKOB, ()OPMYJIBI
JUIS TIIOIIA/IeH, COOOpaXeHHs
noaoous

https://m.edso00.1ru/J3SOD8GEL

28

IImomanu ceuenuii
MHOTOTPAHHUKOB: TIIOIIAIN
MOBEPXHOCTEM, pa3pe3aHus Ha

https://m.eds00.ru/T9A2X9T70Q
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Y4acTH, COOOpaKEeHUS MOA00HUS

IImomanm ceueHuit
MHOT'OTPaHHUKOB: TIOIIA TN
MMOBEPXHOCTEH, pa3pe3aHusi Ha
4acTH, COOOpaKEHUS MOA00HUS

https://m.edsoo.ru/N3GSE2Q3L

30

KonrponsHas pabora
"[loBTOpEHNE: MHOIOTPAHHUKH,
CEYEHHUSI MHOTOTPAaHHUKOB"

https://m.edsoo.ru/H9J2P1A4]

31

32

33

34

35

O05BéM Tena. O0beM
[IPSAMOYT'OJIBHOTO
napasuiesieure/a

3anaun 00 yaBOeHUH Ky0a, o
KBaJparype Kyda; 0 TPUCEKIIUU
yria

CrepeoMeTpuueckue 3aaauu,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO
napajuiesienumneaa
[Tpuknanueie 3ana4m,
CBSI3aHHBIC C BHIYMCIICHUEM
00BEMaA MPSAMOYTOIBLHOTO
napasieNnenuneaa

OO6BbEM IpsIMON TPU3MBI

https://m.edsoo.ru/J517C2D2E

https://m.edsoo.ru/O0J1IR6V3X

https://m.edsoo.ru/T1F1D116C

https://m.edsoo.ru/P6USYIMI1E

https://m.edsoo.ru/L3X90Q5VEM

36

37

CrepeomeTpruecKue 3a1auw,
CBSI3aHHBIE C BEIYMCIICHUEM
00BEMOB MPSAMOI TPU3MBI

IIpukiaguele 3anauu,
CBsI3aHHBIE C 00BEMOM MPSIMOK

https://m.edsoo.ru/M6VOH8Y7R

https://m.edsoo.ru/M2E50Q416V
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IIPpU3MbI

Beruncnenue 00bEMOB TeI ©
MTOMOMUIBIO ONPEAeNEHHOTO
uHTerpasia. O0bEM HAKJIOHHOM
MIPU3MBI

https://m.edsoo.ru/V6D1P3R5V

39

Beruncnenue 00bEMOB TeI C
IMOMOIIBIO ONPEACIEHHOTO
unTerpana. O6bEM MUpaMu/IbI

https://m.edsoo.ru/L8T5SDOMS&R

40

41

42

43

dopmyna 00bEMa MTUPAMUIBIL.
OTtHomeHne 00bEeMOB TUPAMU]]
C O0IIUM YyTJIOM

dopmyna 00bEMa MUPaAMUIBIL.
OTtHomeHne 00bEMOB TUPAMU]]
C O0IIUM YTJIOM

CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIE C 00BEMaMU
HAKJIOHHOH MPU3MBI

CrepeomeTpHuuecKue 3a1a4H,
CBSI3aHHBIE ¢ 00BEMAMU
MTUPAMUIBI

https://m.edsoo.ru/S4P1G4P6H

https://m.edsoo.ru/ISU3A1X0B

https://m.eds00.ru/S2M5U3GOK

https://m.edso0o.ru/L6U2Q6S8K

44

[IpukiiagHeie 3aga4u 10 TeEMe
"O0BEMBI TEN", CBI3aHHEIC C
00BEMOM HAKJIOHHON MPU3MBI

https://m.edso0.ru/G2P3V6P4C

45

46

[TpuknagHelie 3a1a4u MO TEME
"O0BEMBI TEN", CBI3aHHEIE C
00BEMOM MTUPAMHU/TBI

[Tpumenenne o0bEMOB.
Brruncnenue paccTosHuS 10

https://m.edsoo.ru/O3H9B7X4V

https://m.edsoo.ru/FOA1T6F3Z
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IIJIOCKOCTH

KonTponbras padbota "O0béM
MHOTOrpaHHUKa"

https://m.edsoo.ru/F3G2U1F6N
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50

51

[unueapuyeckas
MMOBEPXHOCTh, 00pa3yoIIne
WINHAPUYECKOHN MOBEPXHOCTH

Humuaap. [psimoit kpyroBoit
uwmnap. [momans
MMOBEPXHOCTU LIUIIUHPA
Konunyeckas moBepXHOCT,
o0pa3yrolne KOHUIeCKOn
noBepxHocTu. Konyc

CeueHue KOHycCa MIO0CKOCTHIO,

HapaHHCHBHOﬁ IIJIOCKOCTH
OCHOBaHUA

https://m.edsoo.ru/B2REN4ES5 X

https://m.edsoo.ru/I7V3IWOVI1B

https://m.edso00.ru/Z705V5F0T

https://m.edsoo.ru/A1P1E8Z1V

52

VY ceu€HHBI KOHYC.
N300paxeHne KOHyCOB U
YCEUEHHBIX KOHYCOB

https://m.edsoo.ru/D411B1K1X

53

54

55

[Tnomans 60koBOM
MMOBEPXHOCTHU U MMOJTHON
MMOBEPXHOCTH KOHYyCa

ITnowane OOKOBOMI
MOBEPXHOCTHU U TIOJTHON
MTOBEPXHOCTH KOHYCa

CrepeomeTpuueckue 3aauu Ha
JI0KA3aTeJIbCTBO U BBIYMCIIEHUE,
IIOCTPOEHUEM CEUEHUN
LWJIMHJPA, KOHYyCa

https://m.edsoo.ru/A2N3J7D27Z

https://m.edsoo.ru/AOVOISL1K

https://m.edsoo.ru/O9U9S1J0E
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57

58

CrepeomeTpuueckue 3aauu Ha
JI0KA3aTeJIbCTBO U BBIYMCIIEHUE,
IMOCTPOEHUEM CEUECHUI
mujinHApa, KoHyca
[Ipuknagnele 3anauu,
CBSA3aHHBIE C LIMJIMHIPOM

[Ipuxnaguele 3a1a4u,
CBSI3aHHBIE C [IUIUHIPOM

https://m.edsoo.ru/JSUOH2A2M

https://m.eds00.ru/Z900X4X97Z

https://m.edsoo.ru/U4W2D1N4Y

59

60

61

62

Cdepa u map

[Tepeceuenue cdepsl U mapa ¢
wiockocTho. Kacanue mapa u
chepsr iockocTpr0. Bug n
n300pakeHue mapa

[Tepecevenue chepsl U miapa ¢
iockocTelo. Kacanue mapa n
cdepsl mIocKocThi0. Bua u
n300pakeHue mapa

VYpasuenue chepsl. [Lnomanp
cdepsl u e€ yactei

https://m.edsoo.ru/D2M8Q10Q9M

https://m.eds00.ru/Q0V2D9T2C

https://m.edsoo.ru/T1S7U4C8E

https://m.edsoo.ru/O4A7V3I3L

63

64

65

Cummetpus cdepsl U mapa

Crepeomerprudeckue 3aauu Ha
J0Ka3aTeIbCTBO U BHIUUCIICHNUE,
CBsI3aHHBIE CO cepoit
IapOM, TIOCTPOCHHEM HX
CEYEHMI TIOCKOCTHIO
CrepeomeTprudeckue 3aauu Ha

J0Ka3aTeIbCTBO U BHIUUCIICHNUE,
CBsI3aHHBIE CO chepoit 1

https://m.edsoo.ru/M1USL5B8Z

https://m.edsoo.ru/A7L8S8U6E

https://m.edsoo.ru/F8W7Q8MS&S




1apoM, TOCTPOEHUEM UX
CEUYEHUN MIIOCKOCTBIO

[Ipukiagneie 3124w,

66 g https://m.edso00.ru/POT2G5X0D
CBsI3aHHBIE CO Chepoii U mapom
[ToBTOpEHUE: OKPYKHOCTH HA

67 [IIOCKOCTH, BRITHCIICHIT B https://m.edsoo.ru/F9CIGTA1V
OKPY>KHOCTH, CTaH/IapPTHBIC
noxoous
P 0

68 A3JITHBIC KOMDHHALIHI e https://m.edsoo.ru/M9X1Y9CIM
BpaIlEHHsI © MHOTOIPaHHUKOB

69 Sazait 1o reme "Tena H” https://m.edsoo.ru/N4BOF4R3E
[TOBEPXHOCTHU BpPAIEHUS
3 "T

70 AAQTIILTIO Teme ~ Tea H" https://m.edsoo.ru/A6W6V5B7D
[TOBEPXHOCTH BpPAIEHUS
K §] "T

71 OHTPOJILHAL pabota "1 eia i https:/m.edsoo.ru/Y9Q1PSD6A
MMOBEPXHOCTH BPAIICHUS
O6béM muuHapa. Teopema 06

72 . https://m.edsoo.ru/S4D1E&8J7S
00BEMeE TIPSMOTO IWIINHAPA
Brruucienue 00bEMOB TeII C

73 MTOMOIIBIO OTIPEAENEHHOTO https://m.edsoo0.ru/G2P3E3TIN
unTerpaia. O0bEM KoHyca
I1 § i I

74 JIOTIA/I DOKOBOH 1 HOMHOH https://m.edsoo.ru/HOZ3J5BOL
MMOBEPXHOCTH KOHYyCa
CrepeoMeTpHUECKHE 3a/1a4H,

75 CBSI3aHHBIE C BEIYUCIIEHUEM https://m.edsoo.ru/ROB3L5Q3H
00BEMOB IMIIMHIPA, KOHYCa
11

76 PHIJIARHBIC SANATH O TeMe https://m.edsoo.ru/GOMIN4VIR

"OO0BEMBI U ILIOIIAINA




77

78

79

MoBEpXHOCTEM TEen"

O06BEM mapa 1 I1apoBOro
cekropa. Teopema 00 00bEMeE
mapa. [Inomans chepst.
Crepeomerpuyeckue 3a/1au,
CBSI3aHHBIE C BEIYHCIICHUEM
00BEMOB 11apa, MAapOBOTO
CErMEHTa U IIapOBOro CEKTOpa

[Ipuknagabie 3a1a9u 10 TEME
"O0BEMBI TEN", CBSI3aHHBIC C
00BEMOM IT1apa U IJIOMIAIBI0
cdepbl. COOTHOMIECHUS MEKITY
IJIOIIAIIMHU ITIOBEPXHOCTEN U
00bEMaMH IMOJOOHBIX TEIl

ITomoOusbIe Tena B
npocTtpaHcTBe. i3MeHeHue
0o0BbéMa 1pu o100 H.
CrepeomeTpHuuecKue 3a1auH,
CBSI3aHHBIC C BEIYHCIICHUECM
00BEMOB TeJI U IUIOMAAEH
IIOBEPXHOCTEN

https://m.edsoo.ru/USE8V1S8K

https://m.edsoo.ru/F2B9V6K3V

https://m.edsoo.ru/Y7S7CONOM
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82

KonTponbnas padora
"IInomaay moBEpXHOCTH U
00BEMBI KPYTIIBIX TET"
JIBM>KEHUS IPOCTPAHCTBA.
OTtobpaxenus. [IBmxeHus u
paBeHcTBO (huryp. OOmHe

CBOMCTBA JBIKEHUMN

Bunsl nBmkeHuit:

https://m.edsoo.ru/E7Y 1D1J8F

https://m.eds00.r1u/P8X9YIKIN

https://m.edsoo.ru/F5SA906K6N
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84

IapaJuIeIIbHBINA NIEPEHOC,
LIEHTpaJIbHasl CHMMETpUs,
3epKaJbHasi CAMMETpPHUS,
IIOBOPOT BOKPYT NPSMOU

[IpeobpazoBanms moaoowms.
[Ipsimas u chepa Ditnepa
I'eomeTpuueckue 3amaun Ha
MPUMEHCHHE JIBHKCHHUS

https://m.edsoo.ru/XO0U1R7EOM

https://m.edsoo0.ru/Y0Z4M4Q3N

85

86

87

KonTponbHas padota
"BexTopsl B ipocTpaHcTee”

O6o6maromee mosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10—11 kimaccos,
cucTeMaTu3alus 3HaHH:
"[TapanienbHOCTh NPSAMBIX U
MIJIOCKOCTEH B IpocTpaHCcTBe"

Ob6o06m1aromiee nopropenue 11
MOHSTUH U METOJIOB Kypca
reomerpun 10—-11 xnaccos,
cucTeMaTu3alus 3HaHuH:
"BexTopsl B ipocTpaHcTae”

https://m.edsoo.ru/L9T1Y8E7S

https://m.edsoo.ru/O711L7S8D

https://m.edso0.ru/Z0T217VION

88

O6o06maromee nopropenue 11
MOHSTUH U METOJIOB Kypca
reomerpun 10—-11 kimaccos,
cucTeMaTu3als 3HaHUH:
"Bekrtopsl B npocTpancTee"

https://m.edsoo.ru/X1L.4M9T7S

89

O6o6u1aromee nosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpuun 10-11 kmaccos,

https://m.edsoo.ru/LEB7K5P7L




90

91

92

93

CHCTeMaTH3alus 3HAHUH:
"O6beM MHOTOrpaHHUKA"

O6o6maromee moropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 knaccos,
CUCTEeMaTH3alusl 3HAaHU:
"O6beM MHOTOrpaHHUKA"

O6o6maromee mosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 kmaccos,
CUCTeMaTH3alusl 3HAaHHU:
"[nomaau MOBEpXHOCTH U
00BEMBI KPYTIIBIX TN

O6o6maromee mosropenue 11
MOHATHI U METOJIOB Kypca
reomerpun 10-11 knaccos,
cucTeMaTu3alus 3HaHuH:
"Ilmomraau MOBEPXHOCTH U
00BEMBI KPYTIIbIX TET"

Hrorosas KOHTPOJIbHAA pa60Ta

https://m.eds00.ru/A8TI9G9D2P

https://m.edsoo.ru/D2R2A7TN5SY

https://m.edsoo.ru/GOHO6WSL 11

https://m.edso00.ru/A2T8K400H

94

WroroBas koHTpoJsibHas paboTa

https://m.edsoo.ru/P6RSP8UTU

95

96

[ToBTOpEeHuEe, 06001IeHNE 1
cUCTEMAaTH3aInsI 3HaHUHN

Ucropus pazsutus
CTEPEOMETPUHU KaK HAYKHU U €€
pOJIb B PA3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

https://m.edsoo.ru/C7F7Y3Z6K

https://m.edsoo.ru/ROCOE88D10O
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Hcropus pa3sButus
CTEPEOMETPUU KAK HAYKHU U €€
POJIb B pa3BUTUU COBPEMEHHBIX
VMH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTM I

https://m.edsoo.ru/M8M4H1Y2T

98

Hcropus pa3Butus
CTEPEOMETPUU KAK HAYKHU U €€
POJIb B pa3BUTHUN COBPEMEHHBIX
VMH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTMI

https://m.edsoo.ru/R9S5Y2Y7D

99

Hcropus pasButus
CTEPEOMETPUHU KaK HAYKU U €€
pOJIb B Pa3BUTUU COBPEMEHHBIX
WH)KCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

https://m.edsoo.ru/USL3A9HSEI

100

Hcropus pasButus
CTEPEOMETPUHU KaK HAYKU U €€
pOJIb B Pa3BUTUU COBPEMEHHBIX
WH)KCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

https://m.edsoo.ru/A7TM5S2P5M

101

Hcropus pasButus
CTEPEOMETPUHU KaK HAYKU U €€
pOJIb B Pa3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI

https://m.edsoo.ru/I9P7L3IW5SR

102

Hcropus pasButus
CTEPEOMETPUHU KaK HAYKHU U €€
POJIb B pa3BUTHU COBPEMCHHBIX
HWHXXCHCPHBIX U KOMITBIOTCPHBIX

https://m.edsoo0.ru/G3Y5SW3Z0B




TEXHOJIOTUN

OBIIEE KOJIMYECTBO YACOB 110

I[TPOT'PAMME 102






MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KJIACC
Kon
IIpoBepsiemble mpeiMeTHbIE Pe3yJIbTATHI 0CBOEHUsI 0CHOBHOI
NpoBePsIEMOro .
00pa3oBaTeIbHOIi IPOrpaMMBbI CpeIHEro o01ero 0opa3oBaHusA
pe3yJbTara
7 I'eomerpus
7.1 OrnepupoBaTh NOHIATHAMU: TOUKA, MPAMasi, INIOCKOCTh
79 [IpyuMeHsSTh aKCHOMBI CTEPEOMETPUU U CIEACTBUS W3 HHUX IMPHU PEUICHUU
' TeOMETPUYECKUX 3a/1a4
73 OnepupoBaTh MOHATHAMH: MApPAUICIBHOCTh W TEPIEHANKYJISIPHOCTh
' MPSIMBIX U MJIOCKOCTEM
74 KnaccugumupoBarh B3aMMHOE PACHOJIOXKEHHE MPSAMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSAMHU: JABYTPAaHHBIM yroJ, TpPaHU JABYIPAaHHOTO YIIIa,
7.5 pebpo IBYrpaHHOIO yriia, JMHEWHBIN yroji ABYTPaHHOIO yria, TpaaycHas
Mepa IByTPaHHOTO yTiia
76 OnepupoBaTh TOHSTUSAMU: MHOTOTPAHHUK, BBIMYKJIBIA M HEBBITYKIBIN
' MHOTOTPaHHHK, JIEMEHTHl MHOTOTPAaHHHKA, TPABUJIbHBII MHOTOTPAaHHUK
77 Pacrio3naBaTh OCHOBHBIC BHIBI MHOTOTPAHHUKOB (IMpaMuaa, IPHU3MA,
’ MPSIMOYTOJIbHBIN Mapaienenumnes, Kyo)
KnaccudumupoBaT  MHOTOTpaHHUKHM,  BBIOMpas ~ OCHOBaHUSA  JJs
7.8 KJIaCCU(UKANNHU (BBITYKIbIC W HEBBIMYKIIbIC MHOTOTPAHHUKH, MMPaBUIHHBIC
MHOTOTPaHHUKH, MPSMbIC U HAKJIOHHBIC PU3MBI, TapaIICIICITUTICIB] )
7.9 OnepupoBaTh MOHATHUSAMH: CEKYIIasi TNIOCKOCTh, CEYeHHE MHOTOTPAaHHUKOB
710 OOBSICHITHh TPUHITUIIBI TIOCTPOCHUS CEUCHUH MHOTOTPAaHHUKOB, UCTIOIB3YS
' METOJI CIEN0B
Ctpouth ce4yeHHs] MHOTOTPAHHHKOB METOIOM CJIE/IOB, BBHIMIOTHATH
7.11 (BBIHOCHBIE) TIOCKUE UYEPTEKU U3 PUCYHKOB IMPOCTBIX OOBEMHBIX (PUTYD:
BU/J] CBEpPXY, COOKY, CHU3Y
Pemarp 3aaun Ha HaXOXXIEHHE T€OMETPUYECKUX BEIMYUH IO oOpas3iam
WIK alTOpUTMaM, MPHUMEHSSI HW3BECTHBIC aHATUTHUYECKHE METOJbI TpHU
7.12 pelIeHNH CTaHIApPTHBIX MaTEeMaTHUeCKUX 3a7ad Ha  BBIYHCIICHUE
paccToOSHUN MEXIy ABYMS TOYKAMH, OT TOYKH JIO MPSMOM, OT TOYKHUIO
MJIOCKOCTH, MEXAY CKPEIINBAIOIIUMUCS IPSIMBIMU
Pemarp 3amaun Ha HAaXOXXICHHE T€OMETPUYCCKUX BEIMYUH IO oOpas3iam
713 WIK alTOPUTMaM, MPUMEHSSI W3BECTHBIC AaHATMTHYECKHE METOJbI TPHU

pEIIeHUH CTaHJAPTHBIX MAaTEMaTUYECKMX 3a7ad Ha BBIYKMCICHHUE YTJIOB
MEXy CKPEIIUBAIOIIUMUCS NPSIMBIMH, MEXIY MPSIMOW U IUIOCKOCTBIO,




MEXY INIOCKOCTSIMU, JBYTPAHHBIX YIJIOB

Boruncnsate 00bEMBI U TUIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB (TIpU3Ma,

7.14 nupamMpa) ¢ NpUMEHEHHEM (OpMYJl, BBIYHCIATH COOTHOIICHUS MEXIY
IUIOINASIMU TTOBEPXHOCTEH, 00bEMaMu MOJOOHBIX MHOTOIPaHHHUKOB
715 OnepupoBaTb NOHATHUAMU: CHUMMETPUS B IPOCTPAHCTBE, LEHTP, OCb U
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTypBI
W3Bnekarb, mnpeoOpa3oBbIBATH W HMHTEPIPETUPOBATh WH(POPMAIUIO O
7.16 IPOCTPAHCTBEHHBIX TE€OMETPUUYECKMX (Urypax, NpeACTaBICHHYIO Ha
4epTeKax U pUCYHKaAX
[TpumensTp reoMeTpuveckne (aKThl I PEUICHUS CTEPEOMETPUUYECKUX
7.17 3a/1a4, MPEAIOJIAralollX HECKOJIBKO IIAaroB pEUICHUs, €CIU YCIOBUSA
NPUMEHEHHS 33J]aHbl B SBHOH (opme
718 IIpumeHsaTh mpOCTEHIIME NPOrpaMMHBIE CPEACTBA U JJIEKTPOHHO-
' KOMMYHMKAIIMOHHBIE CUCTEMBI [P PEIICHUN CTEPEOMETPUUECKHUX 3a]1a4
719 [TpuBOoIUTE HpUMEpPBI MAaTEMATHYECKUX 3aKOHOMEPHOCTEM B IIPUPOAE U
' JKU3HU, PacllO3HaBaTh IPOSIBICHUE 3aKOHOB T'€OMETPUHN B UCKYCCTBE
[IpyMeHsITh MONy4YEeHHbIE 3HAHUS HA MPaKTUKE: aHAJIW3UPOBATh pealbHbIE
CUTYallUU ¥ NPUMEHATh U3yUEHHBIEC IIOHATHS B MIPOLECCE MTOUCKA PELICHUS
MaTeMaTHU4ecKu cHOpMyJIUPOBAHHON MpPoOIEMbl, MOAEIUPOBATh pEabHbIE
7.20 CUTyallUl Ha S3bIKE TE€OMETPUH, MCCIEAOBATH IOCTPOCHHBIE MOJEIU C
UCMOJIb30BAHUEM T€OMETPUYECKUX TMOHATHH U TeopeM, ammapara ajireOpsl,
pemars  NpakTUYEeCKHE  3a7add,  CBA3aHHbBIE C  HAXO0XJIECHUEM
reOMETPUUYECKUX BEIMYMH
11 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOEHNSI OCHOBHOI
NpoBepsieMOro .
o0pa3oBaTe/IbHOI NPOrpaMMbl CpelHero 001ero 00pa3oBaHus
pe3yJbTara
6 I'eomeTpus
OnepupoBaTh MOHATHAMH: LWJIMHIPUYECKAs MOBEPXHOCTh, 0Opasyrolue
6.1 HWIMHAPUYECKON TMOBEPXHOCTH, UWJIMHADP, KOHWYECKAas MOBEPXHOCTb,
o0pa3yronire KOHHYeCKOo! MOBEPXHOCTH, KOHYC, cepruyeckasi TOBEpXHOCTh
6.2 PacnoznaBats Tena BpameHus (MUIUHAP, KOHYC, cepa U map)
6.3 OOBACHATH CITOCOOBI MOTyUEHHSI TEJ BPAILICHHS
6.4 KnaccudumupoBars B3auMHOE pacmoioKeHHE cPephl U TIOCKOCTH
OnepupoBaTh MOHATUAMU: IIAPOBOM CETMEHT, OCHOBaHHE CErMEHTA, BbICOTA
6.5 CEerMEHTa, LIApOBOM CIIOM, OCHOBAHME IIAPOBOIO CIIOS, BHICOTA IIAPOBOIO
CJ1051, IIAPOBOU CEKTOP
6.6 Beruucnsate  0o0BEMBI W IUIOMIAAM  TOBEPXHOCTEH TEI  BpAIICHUS,




TreOMETPUYECKUX TEJI C IPUMEHEHUEM (popmyt

6.7

6.8

OnepupoBaTh MOHATHSAMH: MHOTOIPDAaHHUK, BIIMCAaHHBIH B chepy u
OMHCAHHBIN OKOJIO cdepbl, cepa, BIHCAHHAS B MHOTOTPAHHUK WJIH TEJIO
BpalllCHUS

BBIYHCIATE COOTHOMICHHUSI MEXKIY IIOMIAJSIMH ITOBEPXHOCTEH U 00BEMaMuU
IMOJOOHBIX TEI

6.9

N300pakaTh u3y4yaemble (GUTypbl OT PYKH M C NPUMEHEHHEM IPOCTBIX
4epTEKHBIX HHCTPYMEHTOB

6.10

6.11

6.12

BbInonHATE  (BBIHOCHBIE) IIOCKME YEPTEKU W3 PUCYHKOB IPOCTBIX
00BEMHBIX (uTyp: BHI CBEpxXy, COOKY, CHH3Yy; CTPOUTH CEUYEHHUS TeIl
BpalIeHUs

W3BnekaTb, HUHTEPNPETHPOBATH M IpeoOpa3oBbIBaTh HH(GOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKMX (urypax, NpeACTaBICHHYIO Ha
YepTeKax U pUCyHKax

[TpumensTh reomeTpuveckre (GakThl IS PEUICHHS CTEPEOMETPHYECKHX
3aa4, MPEINOoNaraloliiX HECKOJbKO IIIaroB peIIeHUs, €CIH YCIOBUS
MPUMEHEHHUS 3a/IaHbl B IBHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BbIONMHATE OEHCTBUS  CIOXKEHHS BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHO)KCHI/IFI BCKTOpa Ha 4YMucio, 06T)$ICH$[TI>, KaKNUMHU CBOI\/'ICTBaMI/I OHUA
o0razaroT

HpI/IMeHHTb IMMPpaBUJIO MTapaJlICJICITUIICAA ITPH CIIOKECHUNU BEKTOPOB

6.16

OHGpHpOBaTI) MOHATHUAMU: OCKAPTOBBI KOOpPAWHATBI B IMPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpPA, PABCHCTBO BCKTOPOB, KOOPAWHATHI BEKTOPA, YTOJI
MCKAY BCKTOpPaMH, CKAJIIPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIIJIaHApHBIC BEKTOPBI

6.17

6.18

6.19

Haxoauth cymMMy BEKTOpPOB M NPOM3BEJEHHE BEKTOpa Ha YHUCIO, Yol
MEXJy BEKTOpaMH, CKaJSpHOE IPOU3BEACHUE, PACKIaIbIBaTh BEKTOpP IO
JIBYyM HEKOJUIMHEAPHBIM BEKTOPaM

3aaBaTh IUIOCKOCTh YPABHEHUEM B IEKAPTOBOM CHCTEME KOOpAMHAT
Pemarp mpocreiiniyie reoMeTpuyeckre 3ajadyd Ha NMPUMEHEHHE BEKTOPHO-
KOOPJMHATHOI'O METOJA

6.20

PemraTs 3aJa4u Ha JOKa3aTCJIbCTBO MAaTEMAaTHUYCCKHUX OTHOIIEHUH U
HAaXO0XXACHUEC TCOMETPHUUYCCKUX BCIUYUH I10 o6pa3uaM I aJIropuTtMam,
IMPpUMCEHAA HU3BECTHBIC METOAbI npu PEHICHUA CTaHAAPTHBIX
MaTeMaTHYCCKUX 3a1a4

6.21

IIpuMeHATH NpOCTEMINME MPOrpaMMHBIE CpPEACTBA U DIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI ITPHU PEIICHUN CTEPEOMETPUYECKHUX 33124

6.22

IIpuBoaUTE NpUMEpPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC U
JKU3HH, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[IpyMeHsITh MONy4YeHHbIE 3HAHUS HA MPaKTHKE: aHAIW3UPOBATh peaibHbIE




CUTYyalluu U NPUMEHITh U3YUCHHBIEC MTOHATHUS B MPOLIECCE MOUCKA PELICHUS
MaTeMaTHU4ecKu cPOopMyIUPOBAHHOMN MPOOIEMbl, MOAECIUPOBATh peabHbIE
CUTyallud Ha S3bIKE T€OMETpPUH, HCCIEA0BaTh MOCTPOCHHBIE MOJEIU C
HCIOJIb30BAaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, almapara aiareopsl,
pelmiate  MpakTUYeCKHWe  3a7aud,  CBA3aHHbBIE C  HAXO0XKJIECHHUEM
reOMETPUUYECKUX BEJIMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kox
7

IIpoBepsieMblii 3JieMeHT copepKAHUA

['eomeTpus

7.1

7.2

OcHoBHbIE MOHATUS cTepeoMeTpuH. Touka, mpsMas, IJIOCKOCTh, IPOCTPAHCTBO.
[Tonatue 06 aKCMOMATUYECKOM MOCTPOCHUHN CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

B3anMHoOe pacrnonoxeHue npsMblx B IPOCTPAHCTBE: MEPECEKAIOLINECs, NapalIesIbHbIE
U CKpeliuBarouecss npsmble. [lapamiensHOCTP MHpsAMBIX M IJIOCKOCTEM B
IIPOCTPAHCTBE: NApaJUIebHBIE NPSIMbIE B IPOCTPAHCTBE, NAPALIEIBHOCTh TPEX
IPSAMBIX, NapaUICIbBHOCTh NPSIMOM M IUIOCKOCTU. YTJBIC COHAIPABICHHBIMU
CTOpPOHAMH, YIroJl MEXKIy IpPsMBIMU B IpocTpaHCTBe. [lapamienbHOCTh INIOCKOCTEH:
napajulesibHblE IUJIOCKOCTH, CBOWMCTBA MapaJUieNbHbIX IIockocTel. IIpocreiimme
MPOCTPAHCTBEHHbIE (GUTYpbl Ha IIJIOCKOCTU: TETpadap, KyO, mapajuienenunen,
MIOCTPOEHUE CEYEHU I

7.3

7.4

[lepnieHAMKYIAPHOCTh NPSIMOM M IUIOCKOCTH: IIEPIECHIUKYJSIPHBIE MpsSMBIE B
IIPOCTPAHCTBE, MPSMbIE NApAJIEIbHbIE U MEPIEHAUKYISPHBIE K IUIOCKOCTH, MPU3HAK
NEPNEHANKYISIPHOCTH NMPAMON M IJIOCKOCTH, TEOPEMA O IPSIMOM NMEPHEHIUKYISPHON
IIJIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJI MEXKAY NPAMOU U IUIOCKOCTBIO, IBYI'PAHHBIN
YroJjl, TUHEHHBIN yrojl IBYIpaHHOro yria. [lepneHauKymnsap U HaKJIOHHBIE: PACCTOSHUE
OT TOYKHM JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSIMOM JI0 TMJIOCKOCTH, MPOEKLus (PUrypsl Ha
IJIOCKOCTh. [IepreHIuKyIApHOCTD IIOCKOCTEN: IMPU3HAK MEPIEHIUKYIAPHOCTH IBYX
mrockocrteil. Teopema 0 TpEX neprneHIuKyIspax

[ToHsiTHE MHOTOTpPaHHMKA, OCHOBHBIE DJIEMEHTHl MHOTOIDAHHUKA, BBINYKIBIE U
HEBBINYKJIbIE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrOrpaHHMKa. IIpmsma: n-yrompHas
npu3Ma, TpaHM U OCHOBaHMS IPHU3MBI, MpsMas M HAKIOHHAs NpPU3MbI, OOKOBas U
II0JIHAs IOBEPXHOCTH NpU3Mbl. [lapannenenumnesn, npsIMOYTOIbHBIN Napajjieenunesn u
ero cpoiictBa. [lupamuna: n-yronbHas nupamuaa, TpaHM U OCHOBAHHWE MHUPAMUIBL,
OOKOBasi W TOJIHAS MOBEPXHOCTh MUPAMU[bI, MpaBUJIbHAS M yCeUYE€HHas MUpaMHJa.
OneMeHThl Npu3Mbl M nupamuiabl. [IpaBuiibHbIE MHOTOIpaHHUKU: TIOHATHE
MPaBWJIBHOTO MHOTOTPAaHHMKA, IMpaBWIbHAsg IMpU3Ma M TpaBWiIbHAs NHpaMUAA,
npaBUiIbHAs TPEYrojbHAs MUpaMHJIAa U MPABMWIIBHBINA TeTpasap, Kyo. IlpeacraBnenue o
IIPABWIBHBIX MHOTOIPDAaHHUKAax: OKTaj’ap, MAOAEKa’aAp U ukocayapyrue CeueHus
IPU3MBI U TUPAMHU/IBI

7.5

CumMeTpHsi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENIBHO TOUKH, MPSAMOM, MITIOCKOCTH.
OneMeHThl  CUMMETpUHM B NIHUpaMujax, Mapajuielienunenax, MpaBHIbHBIX
MHOTOTPaHHHUKAX

7.6

Bbruncnenue 31€MEHTOB MHOTOIPAaHHUKOB: pEOpa, aAuaroHanu, yriasl. llinomans
OOKOBOI MOBEPXHOCTH M IMOJTHOM MOBEPXHOCTH MPSIMOMN MTPU3MBI, TUIOMIAh OCHOBAHHH,




TeopeMa 0 OOKOBOI MOBEPXHOCTH MPAMOi npu3Mbl. [110111a16 O0KOBOM MOBEPXHOCTH U
IIOBEPXHOCTU IPaBUIBHOM NHpaMHUIbI, TEOpEMa O IUIOIIAAN YCCUYEHHOM IUPAMHUIBL.
[Tonsitue 06 00béMe. OOBEM NTUPAMUIBI, TPU3MBI

7.7

[TomoGubIe Tenma B mpocTpancTBe. COOTHOMICHUS MEXKAY TUIOIMIAIIMU TOBEPXHOCTEH,
00BpEMaMU ITOTOOHBIX TEI

11 KJIACC

Kon
6

HpOBepﬂeM bIii 2JIEMEHT CoAepiKaHusA

I'eomeTpus

6.1

[unuaapudeckas MOBEPXHOCTh, 00Pa3yOIIUe MIIMHIAPUYECKON MOBEPXHOCTH, OCh
UUATUHIPUYECKOW MoBepXHOCTU. [lunmHap: ocHoBaHusi M OOKOBasi MOBEPXHOCTb,
o0pa3yrolas 1 ocb, IIIOMIAlb OOKOBOH U MOJHON MOBEPXHOCTH

6.2

Konnueckas moBepXHOCTh, 00pa3yone KOHMYECKOH MOBEPXHOCTH, OCh M BEPIIMHA
KOHMYECKOH moBepxHocTH. KoHyc: OocHOBaHME M BepIIMHA, OOpasymomias U OCh,
ioniaab OOKOBOW M IOJHOM NOBEPXHOCTU. YCEUEHHBIM KOHYC: 00pasylolue U
BbICOTA, OCHOBaHU U OokoBas IMOBCPXHOCTH

6.3

6.4

Codepa u map: neHTp, paguyc, IuaMeTp, IUIONaas MoBEepXHOCTH chepbl. B3anmuoe
pacrnooxkeHne cdepbl M IIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, IUIONaab
cdepbl

N300pakeHue Tes BpalleHHus Ha MJI0CKOCTU. Pa3BEépTka IMHApa U KOHyca

6.5

KoMOuHamu ten BpauieHus: 1 MHOrOIpaHHUKOB. MHOTOIpaHHUK, OMMCAHHBIN OKOJI0
cdepsl, chepa, BOUCaHHAS] B MHOTOI'PAaHHUK, WX TEJIO BPaLICHUS

6.6

6.7

6.8

[Tonsitue 06 oO0BEMe. OcHOBHBIE cBOMicTBa 00BEMOB Tei. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Mapajuiesienunea u ciueacTeus u3 He€. O0BEM MUITHMHIPA, KOHYCA.
O6béM 1mapa ¥ momaab chepol

ITonoGHBbIe Tena B mpocTpancTBe. COOTHOIIEHUS MEXKIY IJIOMIAAIMHU TTOBEPXHOCTEA,
00bEMaMU MOT00HBIX TET

Ceuenust mwiIMHApa (MapajuieIbHO U MEPHEeHIUKYISIPHO OCH), CEYEHHs KOHyca
(mapanenbHOE OCHOBAHUIO U MPOXOASIIIEE YEPE3 BEPILNHY ), CEUEHHUS 1I1apa

6.9

BexTop Ha miockoctd M B mpoctpaHcTBe. CllOKEHHE U BBIYUTaHHE BEKTOPOB.
YMHOXEHNE BEKTOpa Ha 4ucio. Pa3noxkeHne BEKTOpa Mo TPEM HEKOMILJIAaHAPHBIM
BekTopaM. [IpaBwiio mapamtenenunena. Pemenue 3aaad, CBI3aHHBIX C IPUMEHEHUEM
MIpaBUJI IEUCTBUI C BEKTOpaMH

6.10

[IpsiMoyronbHasi cucTteMa KOOpAMHAT B TmpocTpaHcTBe. KoopauHaTel BeKTOpa.
[Ipocreiimme 3amaum B KOOpAMHATaX. YTOJd MexXay BekTopamu. CkansipHOe
MIPOM3BE/ICHNE BEKTOPOB. BblUMclieHHE YIIIOB MEXAy NPSIMBIMH U IUIOCKOCTSIMH.
KoopauHaTHO-BEKTOPHBIM METO/ MPH PEIICHUN T€OMETPUUYECKUX 3a/1a4




ITPOBEPSEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOHM OBPA30OBATEJIBHOM MPOT'PAMMBI CPEJTHET' O
OBIIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOoBaHUs

IIpoBepsiemble TpeGOBaAHUSA K MPeAMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpamMMbl CpeHero 0011ero
o0pa3oBaHus

Bnanenne MerogamMu J0Ka3aTenbCTB, ANTOpPUTMAMK pELIEHUs 3ajad;
yMeHue (GOpMYJIHpOBATH W ONEPHUPOBATH NOHATHAMH: ONpEACIICHHUE,
aKCUOMa, Teopema, CIEACTBUE, CBOWCTBO, NPU3HAK, JI0KA3aTeJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIHMPOBKH; IPUMEHSTh MX; YMEHHE (OPMYIHPOBATH
o0paTHOE M HPOTHBOIOJIOKHOE YTBEP)KJIEHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHUYeCKONM WHJIYKIUU;
IIPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHUS NPH PELICHUH 3a/]a4, OLIEHUBATh
JIOTUYECKYI0  MPAaBUIBHOCTh  PACCyXJACHHUW; yMEHHE  OIEepUpPOBaATh
HOHATUSIMH: MHOXECTBO, IMOAMHOXXECTBO, ONEpaly HaJ] MHOXECTBAMU;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr i
ONMCAHUS PEATBHBIX IPOLECCOB U SBJICHUM U NPU PELIECHUM 33134, B TOM
YHClie U3 JIPYTUX YYEOHBIX IPEIMETOB; YMEHHE ONEPUPOBATH MOHATUSIMHU:
rpad, cBs3HBIN rpad, 1epeBo, LUK, rpad Ha IIOCKOCTH; YMEHHE 3a/1aBaTh
U ONMCHIBaTh Tpadbl pa3InYHBIMU COCOOAMM; MCIIONb30BaTh Tpadbl MpU

peUICHUHN 3a1a1

YMeHue omnepupoBaTh MOHITHSIMH: HATypaJbHOE YHUCIIO, IEJI0€ YHCIIO,
CTETeHb C IeNbIM MTOKa3aTeeM, KOpEeHb HATypalbHON CTENEeHH, CTEIeHb C
panrOHAJIBHBIM ITOKA3aTCJIEM, CTCIICHL C HeﬁCTBHTeHBHBIM II0Ka3aTeJIeM,
norapudmM dUHCIa, CHUHYC, KOCHHYC W TaHTE€HC MPOU3BOJIBHOTO YHCIA,
OCTaTOK TI0 MOJIYJIIO, PAalMOHATIBHOE YHCIIO, HPPANMOHAIBHOE YHCIIO,
MHOKECTBA HATYpalbHBIX, LEJbIX, PalMOHAIBHBIX, JICHCTBUTEIHHBIX
YHCeN; yMEHUE UCTIOIB30BaTh MPU3HAKHU JEITMMOCTH, HAMMEHBITNI 00IIHiA
JIeNnuTenh W HauMEHbllee o0liee KpaTHOe, anroputMm EBkanaa mpu
pPEIICHUHN 3ada4; 3HAKOMCTBO C Pas3IMYHbIMH MMO3UIIWUOHHBIMHU CHUCTEMaMU
CUUCJICHUSA, YMCHUC BBITNIOJIHATH BHIYHUCIICHUC 3HA4YCHUHU U Hp606pa3OBaHI/I$I
BBIPDOKEHHUN CO CTEeNeHsAMU M Jorapudmamu, mpeoOpa3oBaHusl APOOHO-
palMOHAIBHBIX  BBIPAXKECHUM; YMEHHME  OIEpUPOBATh  IOHATUSIMU:
MOCJICIOBATEIBHOCTD, apu(MeTHUeCKasi TPOTPECCUsi, TeoMeTpUYecKast

nporpeccusi, OECKOHEYHO YOBIBAIOIIass TE€OMETpUYECKass IPOrpeccus;




yMEHUE 3a/JaBaTh IOCJIEIOBATEILHOCTH, B TOM YHCI€ C IOMOIIBIO
PEKYPPEHTHBIX (HOPMYJI; YMEHUE ONEPUPOBATH MOHATHAMHU: KOMIUIEKCHOE
YHUCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb W apryMEHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amucu  KOMIUIGKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anreOpanyeckas); yMeTh
MPOU3BOJUTh apU(PMETHUCCKUE JEHCTBHUS C KOMIUICKCHBIMU YHCJIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BAaHUSI KOMIUIEKCHBIX YHCEN; OMEPUpPOBATH
NOHATUSIMU:  MaTpuna 2X2  u  3%3, onpeienuTeab  MaTpUlbI,

FGOMeTpI/I'-IGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMmenune ONCprUpOBaTh MNOHATUAMH: PpPALUOHAIBHBIC, HWPppalUOHAIbBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/IC, TPUTOHOMCETPHUYCCKHEC
YpaBHCHUA W  HCPABCHCTBA, HWX CHUCTCMbI; YMCHUC OIICPUPOBATH
HNOHATHUAMUA. TOXACCTBO, TOXIACCTBCHHOC npeo6pa3013aHI/Ie, YpaBHCHHEC,
HCPAaBCHCTBO, CHUCTCMaA ypaBHCHI/Iﬁ N HCPABCHCTB, PaBHOCUJIIBHOCTH
ypaBHeHHfI, HCpPaBCHCTB W CHUCTECM; YMCHUC pCIIATb YPABHCHUA,
HCpPaBCHCTBA W CUCTEMBI C IIOMOLIBIO PAaA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHUA, HCEPABCHCTBA W CHCTCMBI C IIApaMCTPOM; NPHUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI AJId PCIICHUA MATCMATHYCCKUX

3aa4 "1 3a/1a4 U3 pas3JINIHbIX oOnacreit HAayKH U peaHLHOﬁ KHU3HHU

YMeHue omnepupoBaTh HOHATHAMM: (DyHKIMS, YETHOCTHh (YHKIMH,
NePUOANYHOCTh (YHKIMH, OrPAHUYEHHOCTh (PYHKIHMHU, MOHOTOHHOCTH
GyHKIMHU, SKCTpeMyM (yHKIUHM, HanOojblllee M HaMMEHbIIEEe 3HAYCHMS
(GYHKIIMM Ha MPOMEXYTKE, HENpepbIBHAS (YHKIIMS, aCUMOTOTHI rpaduka
byHKIMU, TepBas M BTOpas MPOU3BOJAHAS (DYHKIIMH, T€OMETPHUUECKUN U
¢bu3nyecKuit CMBICII MPOU3BOAHOM, NEpBOOOpa3Has, ONpeIeTEHHbIN
UHTETpal,; YMEHHE HaxOAWTh AaCHUMITOTHI Tpaduka (GYHKUUHU; yMEHHUE
BBIUMCIATH  NPOM3BOJAHBIE  CyMMBI, TMPOM3BEICHHS, YacTHOIO U
KOMIIO3UIIMN (YHKIMHA, HAXOAWUTh ypaBHEHHME KacaTelbHOH K rpaduky
GYHKIUM; YMEHUE HaXOJUTh NPOM3BOAHBIE 3JEMEHTAPHBIX (YHKIIHIA;
YMEHHE HCIIOJIb30BaTh MPOU3BOJHYIO [UIA HCCIENOBaHMUA (DYHKIIHA,
HaXOJWTh HaAuOOJbIIME M HAUMEHbIINWE 3HAueHUs QYHKIUI; CTPOUTH
rpaduKd MHOTOYJIECHOB C MCIIOJIb30BaHUEM armapaTa MaTeMaTH4eCcKOro
aHamu3a; MPUMEHATh MPOU3BOJHYIO [UId HAXOXKICHHWsS HAWIydIIEero
pellieHusT B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-IKOHOMHUYECKUX H
(bU3MYeCKUX 3a/1avax; HAXOJIUTh TUIOMIAAN U O00BEMBI (PUTYpP C MTOMOIIBIO

HHTCrpaga;, NpUBOAWUTL HNPHUMEPbI MATCMATHYCCKOIO MOACIUPOBAHUA C




noMOILbIO AU epeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATUAMU: TpaduK QyHKIMH, oOpaTHas (YyHKINS,
KOMITO3UIMST (DYyHKUWH, JIUHEWHas (QYHKIUS, KBagpaTHYHas QYHKIH,
panuvoHanbHass (QYHKUUS, CTENeHHass (QYHKLIUSA, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIWH, MOKa3aTelbHas U
ngorapupmuueckas (yHKIHH; yMEHUE CTPOUTh TpapuKH H3yYSHHBIX
GyHKIMA,  BBINOJHATH  IpeoOpa3oBaHus  rpadukoB  (QYHKIUH,
UCTIOJIB30BaTh TPa(UKH Ui U3yYEHHUS MPOLIECCOB M 3aBUCHUMOCTEH, MPHU
peUIeHuH 331a4 M3 APYrHX y4eOHBIX NPEIMETOB M 33had M3 pealbHOU
KU3HHU;, BBIpaXaTh (OpMyJaMHd 3aBHCHMOCTH MEXIy BEIWYHHAMU;
UCIIOJIb30BATh CBOMCTBA M Tpaduku (QYHKIMH JUIS PEIICHHs ypaBHEHUH,
HEpaBEHCTB M 3a/a4 C MapaMeTpamu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTHU MHOKCCTBaA peH_IeHI/Iﬁ ypaBHCHI/Iﬁ, HCPABCHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YMCIE Ha
IIPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOMMOCTb TOBapoOB U
yCIIyT, HaJlOTH, 33/1a4i U3 00JacTH yNpaBJIECHUS JUYHBIMU U CEMEHHBIMU
(¢uHaHCaAMM); COCTaBJISITh BBIPAXKEHMSI, YPABHEHMs, HEPAaBEHCTBA U HUX
CHUCTEMBI IO YCIIOBHUIO 3aJa4d, HUCCIIEN0BATh IIOJYyYEHHOE pELICHUE U
OLICHMBATh MPaBJONOAOOHOCTh pPE3yJbTAaTOB;, YMEHUE MOJIEIUPOBATh
pealbHBIE CUTyallUd Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 33J1a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HUCIHOJb30BAaHWMEM  ammapata  anreOpsl,

MHTEPIPETUPOBATH ITOITYYEHHBIN pe3yJIbTaT

YMeHne omnepupoBaTh MOHATHAMU: CpefHee apudMeTnuecKkoe, MeauaHa,
HauOoJbIllee U HAaUMEHbBIIIEe 3HAUCHUS, pa3Max, JUCTEPCHUsi, CTAaHIaPTHOE
OTKJIOHEHHE YHUCIIOBOTO Ha0Opa; YMEHUE H3BJIEKaTh, WHTEPIPETHPOBATH
nH(popMaIrio, MpeICTaBICHHYI0 B Ta0lMIlaxX, Ha Iuarpammax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA pEajbHBIX MPOLIECCOB U SBJICHU; MPEACTaBIATh
uHpOpMaIMi0O C TOMOMIBID TabJWIl W AWarpaMM; HCCIIEI0BaTh
CTAaTHCTUYECKUE JaHHBIE, B TOM YHCJIE C MPUMEHEHHEM TIpadUuecKux
MCTOHOB U 3JICKTPOHHBIX CPCIACTB; rpaq)nqecxn uccijea0BaTb COBMECTHBIC

HaOJI0ICHNUS C TOMOIIBIO IMarpaMM pacCeUBaHUs U JMHEHHOU perpeccun

YMeHue oOnepupoBaTh IMOHATUAMU: CIy4aWHBIA OIBIT U CIly4ailHOE
COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHSA; YMEHHE BBIYHMCIATH

BCPOATHOCTL C MCIIOJIb30BAHUCM Fpa(l)I/I‘-ICCKI/IX MCTOHOB;, IMPUMCHATH
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(GOpMyIIBI CIOXKEHHSI U YMHOXKEHHUS BEpPOSTHOCTEH, (HOpMyIy TMOIHON
BeposTHOCTH, (hopmyiry beprymmm, koMOuHaTopHbIe (aKThl U (POPMYIIBI;
OIICHUBATh BEPOATHOCTH pEATbHBIX COOBITHI; yMEHHE OIEPUPOBATH
NOHATUSIMH:  CllydaiiHas BEJIMYHMHA, pPACIpelelieHHEe BEPOSTHOCTEH,
MaTEeMAaTHYECKOE OXHJaHWEe, IUCIEPCUS U CTaHJAPTHOE OTKIOHEHUE
CIIy4allHOW  BEJNIMYMHBI, (QYHKIMHA  PAaCHpeleNieHHss W  IUIOTHOCTH
PaBHOMEPHOTO, TTOKA3aTEIFHOTO M HOPMAJIBLHOTO paclpeelieHUui; yMeHUe
UCTIOJIb30BaTh CBOMCTBA M3YYCHHBIX PACIpEICICHUN IS pElIeHUs 3a/1ad;
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIIUX YHCE, METOABI BHIOOPOYHBIX
UCCIIC/IOBAHMI, yMCHHE TPUBOJIUTH IPHUMEPHl TPOSIBICHHS 3aKOHA
OONBINUX 4YHUCENl B MPUPOAHBIX U OOIIECTBEHHBIX SIBJICHUSAX; YMEHHUE
OIEPUPOBAThH TMOHITUSMHU: COUYETAHUE, MEPECTAHOBKA, YHUCIO COYECTAHUH,
9UCII0O  TIEPEeCTaHOBOK, OmHOM  HbIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYKIACHHUS [UIS PEIICHUS 3ajad; OIICHUBATh
BEPOSTHOCTH PEATBHBIX COOBITHIA, COCTABIATh BEPOSTHOCTHYIO MOJIEIbh U

HHTCPIIPCTUPOBATDH HOqueHHBIﬁ pe3yjibTat

YMeHHe omnepupoBarb IOHATHUSAMHU: TOYKA, IIpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYHUHA yIJia, IJIOCKUN YroJl, IBYIpaHHBIN
yroj, TpEXIPaHHBIA YIrojl, CKPELIUBAIOIIKUEC IPSIMbIE, I1apalIeIbHOCTh U
NEPNCHAUKYJIIPHOCTD IIPAMBIX H HHOCKOCTeﬁ, Yroia MeEXAy IIpsIMBIMHU,
Yroia Mexay MpsAMOM U IUIOCKOCTBIO, YIOJI MEXKAY IUIOCKOCTSAMH,
pacCTosIHUE OT TOYKM 1O IUIOCKOCTH, PAaCCTOSTHUE MEXAY NPSIMBIMH,
pPacCTOSIHUE MEXIYy IIJIOCKOCTSMHU; YMEHHME HUCIIOJIb30BaTh IPHU PELICHUU
3aaa4 U3YYCHHBIC (baKTBI U TCOPCMbI INIAHUMCTPUHU, YMCHUC OLICHUBATDH
pasMepsl OOBEKTOB OKPY’KAIOLIET0 MHpa; CTPOUTh MaTeMaTHYeCKHe
MOACIN C IIOMOMIBIO TCOMETPUUCCKHX MOHATHH U BCJIIMYMH, pCIIaTb

CBA3aHHBIC C HUMU IMPAKTHYICCKUC 3a1a4Un

YMeHue omepupoBaTh MOHATHUSMU: IJIOMAAb (GUTYPBI, 00BEM (UTYPHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOTI'OIrpaHHUK, CCYCHHE MHOI'OI'paHHHKA,
KyO, mMapaijenenumnes, MOpu3Ma, NUpaMuna, (urypa U TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, Mmiomanb chepsl, IMI0maIb
MOBEPXHOCTH NHUPAMHUbI, MPHU3MBI, KOHycCa, LWIMHApPA, O0BEM Kyoa,
NPSMOYTOJIBHOTO TapajuIeJIeuIIeia, MUPAaMHUIbI, MPHU3MBI, [HIHHIPA,
KOHYyca, Iapa, pa3BEPTKA MOBEPXHOCTH, CEYCHHSI KOHyCa M IHIMHAPA,
napajielbHble OCH  WJIM OCHOBAaHHWIO, CEUCHHE IIIapa, IUIOCKOCTH,

Kacaromasicsi cgepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOUTHh CEUYECHHUE
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MHOTOTpaHHHKa, W300paXkaTb MHOTOIPAaHHHUKH, (UTYPbl U TOBEPXHOCTH
BpalCHUs, UX CEYEHHUs, B TOM YHCIIE C IOMOILIBIO 3JIEKTPOHHBIX CPEACTB;
YMEHHE TMPHUMEHSATh CBOMCTBA T€OMETPUYECKUX (DUTYpP, CAMOCTOSTEIHHO
dbopMyIMpoBaTh ONpeAeNeHUs U3y4yaeMbIX (PUTYp, BBIIBUTATh THIIOTE3bI O
CBOWCTBAaX M IMpH3HAKaX T€OMETPHUYECKUX (Uryp, OOOCHOBBIBATH WIIH
OmpoBepraTh HX; YMEHHE NPOBOAMUTH KIaccHUpUKanuuioo (GUryp 1o
pa3jIMyYHbIM IPU3HAKaM, BBIIOJHATH HEOOXOAMMBIE JOINOJHUTEIbHBIE

IMOCTPOCHUA

YMeHue onepupoBaTh TMOHATUSIMH: JBHKEHHE B  IPOCTPAHCTBE,
MapajuIeIbHBIA TEPEHOC, CUMMETPHsI Ha TUIOCKOCTH W B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TOJOOHBIE (GUTYPBI; YMEHUE
pacro3HaBaTh paBHbBIC W IMOAOOHBIC (UTYPHI, B TOM YHCJIEC B IPHPOJE,
UCKYCCTBE, apXUTEKTYpE; MCIOJIb30BaTh T€OMETPUYCCKIE OTHOLICHUS TPU
peIICHUN 3aJla4; HAXOJUTh T'C€OMETPHUYECKHE BEIMYMHBI (IJIMHA, YTOJI,
IoIaab, 00BEM) NIPU PEHICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHUE BBIUUCIISITH T€OMETPUYCCKUE BEITUYUHBI
(ImMHA, YTOJN, TUIOMAAh, OOBEM, IUIOMIAAh TOBEPXHOCTH), HUCIHOIB3YS
W3YYCHHBIE (OPMYJIBI M METOMABI, B TOM YHCIE: IUIONab MOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHYcCa, HWIMHIpA, MJoHaab cdepsl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO — TIApaJUIeNICIIUIeIa, MUPAMUIBI, TPU3MBI, I[THIMHJIPA,

KOHYCa, l1apa; YMCHHUEC HAXOAUTb OTHOLICHHUE 00BEMOB HOI[06HBIX (I)I/Il"yp

YMmenue ONCpUPOBATh NOHATUAMU: MIPAMOYTOJIbHAA CHUCTCMAa KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6331/Icy,
CKaJILIpHOC IMPOM3BCIACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOJI MCKIY
BCKTOpaMHu; YMCHUC HUCIIOJIB30BATb BCI(TOpHLIfI n KOOpI[HHaTHLIf/'I METOA

JJI pEHICHUA TCOMECTPHUICCKUX 3ada4 U 3aJia4 JpYyTux y‘-Ie6HI)IX npeamMcEToOB
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YMeHue BLI6I/IpaTB HOI[XOI[SIIJ_II/Iﬁ MCTOA AJId PCIICHUA 3a/la4r; IOHUMAaHHC
SHAYUMOCTH MATEMATHUKH B HU3YUYCHHM TPUPOAHBIX H 06HI€CTB€HHBIX
nmponeccoB u HBHCHHﬁ; YMCHHUC pacClio3HaBaTb IIPOSABJIICHUC 3aKOHOB
MAaTE€MAaTUKHU B UCKYCCTBE, YMCHHUEC IMPUBOJUTH MMPUMEPBI MATEMATUICCKUX

OTKPBITUM POCCUICKON U MUPOBOM MaTeMAaTHYECKOU HAYKHU
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1 Yucna u BBIYUCIICHUS
1.1 HatypanbHble u nienble uncia. [Ipu3Haku AeIMMOCTH HEIbIX YU CEel
12 Panyonanenple uyncna. OOBIKHOBEHHBIE M JECSATUYHbIE JpOOH, IPOLIEHTHI,
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Oynkuus, cnocodbl 3amanHus ¢yHkuuu. ['padux ¢ynknuu. B3ammuo oOpaTHbIE
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16 Touku paspeiBa. AcumMnToThl rpadukoB ¢yHknumidi. CBolicTBa  (QYHKIHMA,
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3.8 Apudmerndeckas 1 reoMmeTpudeckas mporpeccu. @opmyiia CI0KHBIX MPOLIEHTOB
4 Havana maTemaTnueckoro anaimsa
4.1 [TpousBonnas Gynkuun. [IponsBoaHble 31eMEHTApHBIX GYHKLINN
[IpuMeHeHHe TPOM3BOAHOM K HCCIEAOBaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxosxaeHne HaubosblIero 1 HauMEHBIIEro 3HaueHUs (QyHKIMU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MHTerpan
5 MHOX€eCTBa U JIOTUKa
5.1 MHOXecTBO, ornepaluy HajJ MHOKecTBamMu. J(uarpammer Ditiepa — Benna
52 Jloruka
6 BeposATHOCTE M cTaTUCTHKA
6.1 OnuncarenpHas CTaTHCTHKA
6.2 BeposTHOCTB
6.3 Kombunatopuka
7 I'eomerpus
7.1 Durypsl Ha INIOCKOCTU
7.2 [IpsiMbIe 1 TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena 1 MOBEpXHOCTU BpaIllCHUS
7.5 Koopaunatsl u BEKTOpBI
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