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INOACHUTEJIBHASA 3AIIMCKA

[IporpamMMa 1o reomeTpuu YriIyOJIEHHOTO YpPOBHS Ha YPOBHE CpellHero ooOiero oOpa3oBaHHs
pa3paboTaHa Ha OCHOBE MOJOXKEHUN 1 TPeOOBAHUH K pe3yabTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTeIbHOM
nporpammsl, npeactaBieHHbIXx B PI'OC COO, a taxke ¢ yuérom denepalbHOW paboyeit mporpaMmbl
BOCIIUTAaHMsI M KOHLEMIMHM TpenojaBaHus yueOHoro mnpenmera «['eomerpusi» B 00pa3oBaTEIbHBIX
opranmzanusax Poccuiickoit @enepanny, peanu3yoOIUX OCHOBHbIE 00pa3oBaTelbHbIE MPOTPaMMBL,
nporpammsl Bociutanust MKOY «Cenunckast cpeasis o0meo0pa3oBaTebHas IIKOJIa.

I'eomeTpus siBisieTcs oAHUM M3 0a30BBIX KypCOB Ha YPOBHE CpEAHEro oO0IIero o0pa3oBaHUs, TaK
Kak oOecreyrBaeT BO3MOXHOCTh HM3YUEHHs IHCLUUIUIMH €CTECTBEHHO-HAyYHOW HAINPaBICHHOCTH U
MPEeIMETOB T'yMaHUTapHOro Iukia. [I0CKONBKY JIOrMuecKoe MbIIIeHnEe, (OpMUPYEMOe IPU HU3YYCHHUH
00y4aroIUMUCS TOHATUIHHBIX OCHOB T'€OMETPUH, MPU JIOKA3aTEIbCTBE TEOPEM U IOCTPOCHUH ETOYKH
JIOTUYECKUX YTBEPXKICHHUI MpU PEIICHWH T'€OMETPUUECKUX 3a]ad, YMEHHE BBIJBUTATh M ONPOBEPrarhb
TUIOTE3bl HEMOCPEICTBEHHO HCHOJBb3YIOTCS IPU PELIEHUH 3a7ad €CTECTBEHHO-HAyyHOro IMKJIa, B
YaCTHOCTH (PU3UYECKHX 3a]1au.

Lenp ocBoeHMsI mporpaMMbl yueOHOTO Kypca «l'eomeTpus» Ha yriryOJE€HHOM ypOBHE — pa3BHTHE
WHIUBUAYAIBHBIX CIIOCOOHOCTEH OOydYalomUXCcsl TpU H3YYCHHH TEOMETPUHU, KaK COCTaBIIAIOIIEH
npeaMeTHoi obmactu «MaTteMaTuka u HHQOpMaTHKay depe3 o0ecriedeHne BO3MOKHOCTH MTPUOOPETEHUs
U WCIOJIb30BaHUA OoJiee TIIyOOKUX Te€OMETPUYECKUX 3HAHUU W JEHCTBHM, crieln(UYHBIX T€OMETPUU, U
HEOOXOJMMBIX ISl YCIHEIIHOTO TMPO(ecCHOHAIBHOTO 00pa30BaHMSA, CBA3aHHOTO C HCIOJIb30BAHUEM
MaTEMAaTHKH.

[IpropuTeTHBIMU 3a7ayaMy Kypca TE€OMETpUM Ha YIIyOJEHHOM YpOBHE, PacCIIUpPSIOMIMMHU U
YCUJIMBAIOLIUMH Kypc 6a30BOTO YPOBHSI, SIBIISIOTCS:

paciiipeHre MpeiCTaBiIeHUs] O TeOMETPUM KaK 4YacTH MHMPOBOW KyIbTypbl U (OpMHUpPOBaHHE
OCO3HAaHUs B3aMMOCBS3M T€OMETPUH C OKPYXKAIOIIUM MHPOM,;

(dbopMUpOBaHME TMPENCTaBICHHMS] O TMPOCTPAHCTBEHHBIX (UIYpax Kak O BaKHEHIINX
MaTEMaTHYECKUX MOJEIISAX, TO3BOJISIOIINX ONMUCHIBATh U M3Y4aTh Pa3HbIC SIBICHUS OKPY)KAIOILIErO MUPA,
3HAaHME NOHSATUWHOTO anmnapara 1o pasjeny «CtepeoMeTpus» yueOHOro Kypca reoMeTpuu;

(dbopMUpOBaHHE YMEHHUS BIAJETh OCHOBHBIMHU TMOHSATUSMH O MPOCTPAHCTBEHHBIX (UTYpax M HUX
OCHOBHBIMM CBOMCTBaMM, 3HaHUE TeopeM, (OpMyn M yMEHHE UX NPUMEHSATb, YMEHUS JI0Ka3bIBaTh
TEOopeMbl U HaXOAUTh HECTaHIapTHBIE CIIOCOOBI PELICHHUs 3a/ay;

(hopMHpOBaHNE YMEHMSI pacliO3HABaTh Ha YepTekaxX, MOJEISAX U B peaIbHOM MHUPE MHOTOTPaHHUKH
U TeJla BpallleHus, KOHCTPYHPOBAaTh FT€OMETPUUECKHE MOJIEIIN;

¢bopMUpOBaHHE TOHMMAHHS BO3MOKHOCTH aKCHOMAaTHUECKOTO IOCTPOEHUS MAaTeMaTH4YeCKUX
TeopHii, GopMUpOBaHNE TOHUMAHHUS POJIM AKCUOMATHKH MPH MPOBEACHUHU PACCYKICHHIA;

(¢bopMUpOBaHHE YMEHHUs BIaJE€Th METOJAMH JI0Ka3aTeIbCTB M aIrOPUTMOB pEIICHUS, YMEHHUS UX
IIPUMEHSTh, MPOBOJIUTL JOKA3aTEIbHBIE PACCYXAECHUS B XOJI€ PEIICHUS CTEPEOMETPHUYECKHMX 3ahad U
3aJ1a4 C MPAaKTHYECKUM CoJiepKaHueM, (OpMUPOBaHUE MIPEICTABICHHS 0 HEOOXOAMMOCTH J0Ka3aTebCTB
npu 0OOCHOBAHWM MAaTEMAaTUYECKHX YTBEPXKIEHUI M POJIM aKCHOMATUKU B NPOBEICHUU JIEAYKTUBHBIX
pacCyXJIeHNH;

pa3BUTHE U COBEPLICHCTBOBAHNUE MHTEIUIEKTYabHBIX M TBOPUECKUX CIIOCOOHOCTEN 00ydarommxcs,
MO3HABATEIbHON AaKTUBHOCTH, HCCIIEJIOBATEIbCKUX YMEHHM, KPUTHUYHOCTU MBIIUIEHUS, HHTEpeca K
U3Y4YEHHIO T€OMETPHH;

(dbopMupoBaHue (pyHKIHOHAIBHON IPaMOTHOCTH, PEIEBAHTHOM M€OMETPUH: YMEHUSI Paclio3HaBaTh
NPOSIBJICHUSI TEOMETPHUECKUX TMOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEAJbHBIX >KU3HEHHBIX
CUTyallusiX Y TPU U3YYEHUU JPYrUX YUeOHBIX TMPEAMETOB, TMPOSIBICHUS 3aBUCHUMOCTEH H
3aKOHOMEPHOCTEM, MOJAEIUPOBAHUS pEAIbHBIX CUTYallUH, HCCIEJOBaHUS IIOCTPOEHHBIX MOJIENEH,
MHTEPIIPETALMH MTOJIyYEHHBIX PE3yIbTaTOB.



OCHOBHBIMHU COJIEp)KATENbHBIMU JHHUAMU YydeOHoro kypca «l'eomerpusi» B 10-11 kimaccax
aBisAtOTCs: «lIpsiMble U MIIOCKOCTU B MPOCTPaHCTBE», «MHOrorpaHHUKNY, «Tena BpameHus», «BekTopsl
Y KOOPAMHATHI B IPOCTPAHCTBEY, «JIBUKEHMSI B IPOCTPAHCTBEN.

ChopmymupoBannoe Bo DPI'OC COO TpebGoBaHHE «YMETh ONEPHUPOBATH IOHATHIMUY,
pEJIeBaHTHBIMHM T€OMETPUHU Ha YriIyOJ€éHHOM ypoBHE oOydeHus B 10—11 kimaccax, OTHOCHTCS KO BCeM
COJIEp>KaTENIbHBIM JIMHUSIM Y4eOHOTo Kypca, a (GopMHpOBaHHUE JIOTUYECKUX YMEHUH pacrpeienseTcss He
TOJIBKO II0 COJEp)KaTelIbHBIM JIMHHUAM, HO U 1o roaaMm oOyudeHus. CoxepkaHue oOpa3oBaHMs,
COOTBETCTBYIOIIIEE IPEIMETHBIM pe3ylbTaTaM ocBoeHusi @DenepaiibHON pabouell  MpPOrpamMMBbl,
pactpeeiéHHBIM TI0 ToAaM OOy4YeHUs, CTPYKTYPHPOBAHO TaKUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM,
MPUHIMITHATIBHBIM BOIpOcaM 00ydyaromyecss oopamianauch HEOJHOKPATHO. DTO MO3BOJISIET OPraHu30BaTh
OBJIaJICHUE TEOMETPUYECKUMHU TOHATHUSAMU U HaBbIKAMU IIOCJIEJIOBATEIBHO M IOCTYINATENbHO, C
COONIOIGCHUEM TIPUHIIMIIA [PEEeMCTBEHHOCTH, a HOBBIE 3HAHMUS BKJIIOYATh B OOILIYI0 CHCTEMY
Tr€OMETPUUYECKUX NPEJICTABICHUN O00ydYaromuxcs, paclmpss u yriuyosas e€, oOpazys IpOouyHbIe
MHO>KECTBEHHBIE CBS3H.

[lepexon k U3y4eHHIO T€OMETPUH HA YII1yOIEHHOM YPOBHE [TO3BOJISIET:

co3mate ycnoBua ansa  guddepeHnManud  OOy4YeHHS, TOCTPOSHUS  WHIUBUAYAIbHBIX
00pa3oBaTEeNbHBIX NPOTpaMM, OOECHeYuTh YIrIIyOJIEHHOE H3yYCHHE TE€OMETPUU KaK COCTaBIIAIONICH
yuebHoro npenmMera «MaTeMaTHKay;

MOJITOTOBUTH OOYYAIOIINXCS K MPOJOJDKCHUIO U3yYCHHUS MAaTEeMaTHKU C Y9E€TOM BeIOOpa Oymymieit
npodeccuu, obecrieunBas MPeeMCTBEHHOCTh MKy OOLTNM U MPpodeccrOHAIBHBIM 00pa30BaHUEM.

Ha u3yuenue yueOHoro kypca «I'eomeTpus» Ha yriayOnéHHOM ypoBHe orBoauTcs B 10 kiacce —
102 yaca (3 yaca B HefIeIIO).



COJAEP/KAHUE OBYYEHUA

IIpsiMbI€e ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHS CTepeoMeTpuu. Touka, MpsiMas, TIOCKOCTb, HpocTpaHcTBO. [lonstue 00
aKCMOMAaTHYECKOM IIOCTPOEHUH CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPHH U CICICTBUS U3 HUX.

B3auMHOe pacnosoKeHue NpsIMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIUECs, I1apaJUIC/IbHbIE U
cKpeluBamomuecs npsmsle. [Ipu3Haku ckpemuBaromuxcs NpsAMblx. [lapamiensHOCT NpAMBIX U
IJIOCKOCTEM B IIPOCTPAHCTBE: MapaJUICNIbHBIC IPSMbIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTh TPEX MPSIMBIX,
HapajIeNIbHOCTh NPSIMOM M mockocTH. [lapanienbHoe U LIEHTpalbHOE NMPOEKTUPOBAHKUE, U300pakeHue
¢uryp. OCHOBHBIC CBOMCTBa MapalICIbHOTO MpoeKTupoBaHus. V3o0pakeHue (Guryp B mapaienbHOM
IIPOEKIMH. YTIBl C COHAIPABJICHHBIMM CTOPOHAMM, YIOJ MEXAY MPAMBIMH B IIPOCTPAHCTBE.
[TapannenpHOCTh IUIOCKOCTEM: TNapajuiesibHbIE IUIOCKOCTH, CBOWCTBA NApaJUICNIbHBIX IJIOCKOCTEH.
IIpocreiime mpocTpaHCTBEHHBbIE (UIYpbl Ha IUIOCKOCTU: TETpa’ap, Hapajliesienunes]l, MOCTPOECHUE
CCYCHMUI.

[lepneHIUKYNApHOCTh HPSMOW M IUIOCKOCTH: NEPIEHIUKYJSPHBIE IPSAMbBIE B IPOCTPAHCTBE,
IIPSIMBIE ITapAJUICIbHBIE U MEPIECHIUKYIISPHBIE K INIOCKOCTH, MPU3HAK MEPIEHIUKYISPHOCTH IIPSMOMN U
IUIOCKOCTH, TEOpeMa O MpsMOM NEPHEHAUKYJISIPHOW INIOCKOCTU. OpTOroHalbHOE NPOECKTHUPOBAHUE.
[lepneHuKynsip W HAKJIOHHBIC: PACCTOSIHUE OT TOYKH [0 IUIOCKOCTH, PACCTOSHHME OT MPSAMOM 0
IUIOCKOCTH, MpOeKUuss QUrypsl Ha IUIOCKOCTb. llepHneHauKyIspHOCTh IUIOCKOCTEH: MpHU3HAK
MEPIEHANKYIISIPHOCTH ABYX IUIOCKOCTEN. Teopema o TpEX nepneHauKyIspax.

VYIibl B IPOCTPAHCTBE: Yroad MEXIY NPSAMON U INIOCKOCTBIO, IBYTPaHHBINA YroJl, JUHEHHBIA yroJl
IBYrpaHHOro yria. TpéxrpaHHblii U MHOrorpaHsble yribl. CBOWCTBa IJIOCKUX YIJIOB MHOTOTPaHHOI'O
yria. CBOMCTBa INIOCKHUX M JBYTPAHHBIX YIVIOB TPEXTPAHHOTO yria. TeopeMbl KOCUHYCOB U CHHYCOB JJIs
TPEXTPAHHOIO yIJIA.

MHoOrorpaHHUKHU

Bunbl MHOrorpaHHHMKOB, pa3BEpTka MHOrorpaHHuka. IIpusma: Nn-yronpHas mnpusMma, npsmas u
HaKJIOHHas NpU3MbI, OOKOBas W MOJIHAs TOBEPXHOCTh Npu3Mbl. [lapamnenenunen, npsMOyrojabHBIN
napajuiejienume], U ero cpoicrea. KpaTwaillipme myTM Ha IOBEPXHOCTHM MHOrorpaHHuka. Teopema
Oinepa. [IpoctpanctBenHas Teopema Iludaropa. Ilupammna: n-yronpHas nupamuaa, NpaBUIIbHAsS U
yceuéHHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TpaHeil MpaBWiIbHON mnupamuabl. [IpaBunbHbIE
MHOTOTPaHHUKU: IIPABWJIbHAS MIPU3Ma U NpPaBUIIbHAs NUPAMUJA, IIPABUIIbHAS TPEYroJibHAs NMUpamMuaa u
MpaBWIbHBIN TeTpa3ap, KyO. [IpeacraBieHue o MpaBHIIBHBIX MHOTOTPaHHHMKAX: OKTadap, JOAEKa’Jp U
HUKOCAdIP.

Bbruncnenne 31€eMEHTOB MHOTOIpaHHUKOB: pEOpa, aAuaroHanu, yriael. I[liomans OokoBoi
MOBEPXHOCTU M TOJHON MOBEPXHOCTH MPSMOW MPU3MBI, IJIOLIA](b OCHOBaHMUH, TeopeMa O OOKOBOIi
MOBEPXHOCTU TMpsAMOM mpu3mbl. [lnomaas OOKOBOI MOBEPXHOCTM U TMOBEPXHOCTH MPaBUILHOU
MIApaMU/Ibl, TEOPEMA O IUIOMAAN YCEUYEHHON TUPAMUIBIL.

CummeTpHs B IPOCTPAHCTBE. DJIEMEHThI CHMMETPHUH IPABUIIBHBIX MHOTOIpaHHUKOB. CHMMeTpHs B
[IPaBUJILHOM MHOIOIPDAHHHUKE: CHUMMETPHs NapaJUICIICNIUIENd, CHUMMETPHUS IPABUIBHBIX IIPU3M,
CUMMETPUS IPaBUIIbHON MUPAMHU/IBI.

BexkTophI M KOOPAUHATEI B IPOCTPAHCTBE

[lonsATHSA: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOp, JUIMHA HEHYJIEBOIO BEKTOpPA, BEKTOPHI
KOJUIMHEApHbIE, COHAIPABJICHHBIE U IIPOTUBOIIOJIOKHO HAIPAaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB.
JIeNCTBHSA C BEKTOpaMU: CI0KEHHE U BBIYMTAHME BEKTOPOB, CyMMa HECKOJBKHX BEKTOPOB, YMHOXEHUE
BEKTOpa Ha uucio. CBOMCTBA ClI0KEHUsI BEKTOpoB. CBOICTBA YMHOXKEHHs BEKTOpa Ha uucio. Ilonsartue
KOMIUIaHapHble BEeKTOpbL. IIpu3Hak kommuiaHapHOCTH TpEX BeKTOpoB. [IpaBwiio mnapamienenunena.
TeopeMa 0 pas3nokXeHUM BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BekTopaM. IIpsmoyrosbHas cucrema
KoopauHat B npocTtpaHcTBe. KoopamHarel BekTtopa. CBA3b MEXIYy KOOPAMHATAMU BEKTOpa H
KOOpJAMHATaMM TOYEK. YTOJI MeXAy BeKTopaMu. CKaJsipHOE TPOU3BEAECHNUE BEKTOPOB.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI YHEBHOI'O KYPCA «I'EOMETPUSI»
(YI'JIYBJIEHHBIN YPOBEHB) HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaanckoe BOCIUTAHME:

C(OPMHUPOBAHHOCTh T'PAKJAHCKOM IO3MLMHU OOYYaIOLIErocss Kak akTUBHOIO U OTBETCTBEHHOIO
YjieHa POCCUHCKOro OOIIECTBa, MPEJACTABICHHE O MaTeMaTHYECKUX OCHOBaX (YHKIIMOHUPOBAHHS
pasNUYHBIX CTPYKTYp, SBJICHUH, MpPOLENyp Ipa)KIaHCKOro oOmecTBa (BbBIOOPHI, OINpPOCHl U JPYroe),
YMEHHE B3aWMOJICHCTBOBAaTh C COLMAIBHBIMA WHCTHTYTaMH B COOTBETCTBHHM C HX (QYHKUUSAMH U
Ha3HAYCHUEM;

2) naTpuoTHYecKoe BOCIIMTAHHE:

C(OPMHUPOBAHHOCTb POCCUMCKON TpaKIaHCKOM MIEHTUYHOCTH, YBaKEHHS K HpPOLLIOMY MU
HACTOSIIEMY POCCHHMCKOM MAaTE€MaTHKH, LEHHOCTHOE OTHOIIEHHWE K JOCTH)KCHHMSAM POCCHUUCKHX
MaTEMaTUKOB U POCCUHCKONM MaTEeMAaTHYECKOM IIKOJIbI, MCIIONb30BAaHUE ITUX JOCTHKEHUM B IPYrux
HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAaHHE JYXOBHBIX IIEHHOCTEH pOCCHUHCKOrO Hapoaa, c(pOopMHpPOBAHHOCTb HPABCTBEHHOI'O
CO3HaHMsI, STUYECKOIO IMOBEACHHUS, CBA3AHHOIO C IPAKTHYECKUM NPHUMEHEHHEM IOCTHMKCHMM HAayKu U
JeSTeTbHOCTBIO YUEHOTO, OCO3HAHUE JINYHOTO BKJIAZA B IOCTPOCHHUE YCTOWYHBOTO OYIyIEero;

4) acTeTHYECKOE BOCIIUTaHHE:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYas OSCTETHKY MAaTeMaTH4YECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aj1ay, peIIeHUH, pacCyKIeHHH, BOCIPUUMUYUBOCTh K MATEMaTHYECKUM aCIEKTaM pa3IHMYHBIX
BUJIOB HCKYCCTBA;

5) pusuyeckoe BocnuTaAHME:

c(OpPMUPOBAHHOCTh YMEHHUS MPHUMEHSTh MaTeMaTHYECKHE 3HaHUS B HMHTEpecax 3/I0pOBOTO U
6e3omacHoro oOpasza »KH3HH, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0pPOBBIO (3J0pPOBOE NHUTAHUE,
cOanmaHCUpPOBAaHHBIA PEXHUM 3aHATUH M OTAbIXa, peryispHas (u3nyeckas aKTHUBHOCTb), (hHU3HUECKOE
COBEPIICHCTBOBAHNUE IIPH 3aHATHUSIX CIIOPTUBHO-030POBUTEIBHON JEATEIBHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTb K TPYJIy, OCO3HAaHHE IIEHHOCTU TPYAOJIIOOUS, HMHTEpPEeC K paziIuuHbIM chepam
npoeccuoHaNBbHOM J1eATEIbHOCTH, CBSI3aHHBIM C MATEMATUKON U €€ MPUIIOKEHUSIMH, YMEHHE COBEPILaTh
OCO3HAaHHBIM BBIOOp Oyaymied npodeccud M peaaru30BBIBaTh COOCTBEHHBIC >KU3HEHHBIC IIJIaHBI,
TOTOBHOCTh U CIIOCOOHOCTh K MaTeMaTH4YecKoMy OOpa3oBaHUIO U CaMOOOPAa30BaHMIO Ha MPOTSHKEHUU
BCEH J>KM3HHM, FOTOBHOCTb K aKTUBHOMY YYacTHIO B PEIICHHWU MPAKTHMUYECKUX 3ajad MaTeMaTH4eCKON
HaIpaBJIEHHOCTH;

7) 3K0JIOTHYeCKOe BOCTIMTAHHUE:

c(OPMHUPOBAHHOCTH IKOJOTUYECKON KYJIbTYphl, TIOHUMAHHUE BIMUSHUS COLUAIBHO-IPKOHOMUYECKUX
MPOIIECCOB HA COCTOSIHWE TPHUPOJHOW M COLMAIbHOW Cpellbl, OCO3HAaHUE TIJI00AIBHOTO XapakTepa
AKOJIOTMUECKUX MpoOieM, OpUEeHTalls Ha MPUMEHEHNE MaTeMaTU4eCKUX 3HAaHUN Ui pelleHus 3aJad B
00JIaCTH OKpY’Kalollel cpesibl, MIIAaHUPOBAHUE MOCTYNKOB M OLIEHKU UX BO3MOXHBIX MOCIEICTBUN IS
OKpY>Karollen Cpeibl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

c(OPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU
U OOLIECTBEHHOW TPAKTHUKH, IOHUMAaHME MaTEeMAaTUYeCKOH Hayku Kak cQepbl YeIOBEYECKO
JESATEIIBHOCTH, J3TANOB €€ PAa3BUTUS M 3HAYMMOCTU IJISl Pa3BUTHs LUBUIM3ALUM, OBJIAJCHHUE S3BIKOM
MaTEMaTHUKU U MaTeMaTHYECKON KyJbTypOH Kak CpeACTBOM IO3HaHHUS MHpA, FTOTOBHOCTb OCYIIECTBIATH
IIPOEKTHYIO U MCCIIEN0BATENbCKYIO IEATENbHOCTh MHANBUIYAIbHO U B IPYTIIIE.



METAINIPEJMETHBIE PE3YJIbTATBI
ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

ba3oBble JlornyecKkue AeicTBHA:

BBISIBJIATD M XapaKTEpU30BaTh CYLIECTBEHHbIC NPU3HAKU MAaTEMaTHUYECKMX OOBEKTOB, MOHATHUM,
OTHOIICHUN MEX]y MOHATUAMH, POPMYIUPOBATH ONPEACIICHHS MTOHATHIA, yCTAHABIUBATH CYIIECTBEHHBIH
IIPU3HAK KJIAaCCU(UKALIMU, OCHOBAHUS [l 0000IIEHNS M CPaBHEHUS, KPUTEPUH IPOBOAMMOTrO aHAIIN3A;

BOCIIPUHMMATh, (OpPMYyIHpOBaTh U  MPeoOpa3OBBIBATh  CYKACHUSA:  yTBEpPIUTEIbHBIE H
OTpHLIATENIbHBIE, €IUHUYHBIE, YACTHBIE U 00IIUE, YCIOBHBIE;

BBISIBIISITh MAaTEeMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H M MPOTHBOpEYHs B (PaKTax, JaHHBIX,
HAOJMIOACHUAX M YTBEPXKAEHUSAX, MpeularaTb KpPUTEPUM sl BBIABICHHMS 3aKOHOMEPHOCTEH H
IIPOTUBOPEYUH;

JieJIaTh  BBIBOABI C MHCIIOJIB30BAHUEM 3AaKOHOB JIOTMKH, JEAYKTUBHBIX M HWHAYKTHBHBIX
YMO3aKI4YEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOJIUTh CAMOCTOSATENIBHO JIOKA3aTelNbCTBA MAaTEMAaTUYECKHX YTBEPXKAECHUH (IpsMble U OT
IIPOTUBHOI'0), BBICTpaUBaTh ApryMEHTALUIO, MPUBOJUTH MPUMEPHI U KOHTPIPUMEpPHI, 0OOCHOBBIBATH
COOCTBEHHBIE CYXJIEHUS U BBIBObI;

BBIOMpATh croco0® pemieHUs y4eOHOW 3amayn (CpaBHHMBATh HECKOJIBKO BapHaHTOB pEIICHUS,
BbIOMpPaTh HanboJee MOIXOASIIMMI ¢ Y4ETOM CaMOCTOSTENbHO BBIACICHHBIX KPUTEPUEB).

Ba3oBble nccienoBarejbckue 1eHCTBUA:

UCIOJb30BAaTh BOINPOCHl KaK HCCIEA0BAaTEIbCKUNA HMHCTPYMEHT IIO3HaHUs, (OpMYyIUpoBaTh
BOIPOCHI, (PUKCUPYIOIINE NMPOTUBOPEUNE, IpodiieMy, YCTaHaBIMBAaTh UCKOMOE U JAaHHOE, (OpMUPOBATH
TUIOTE3Y, apTYMEHTHUPOBATh CBOIO IMO3UIIMIO, MHEHUE;

MIPOBOAUTH CAMOCTOSITEJIBHO CIUIAHUPOBAHHBIM AKCIEPUMEHT, HCCIEA0BAHUE IO YCTAaHOBJIEHHIO
0COOEHHOCTeM MaTeMaTH4YecKoro OOBEeKTa, SIBJIEHUs, MpOLecca, BBIIBICHUIO 3aBUCHUMOCTEH MEXITY
00BEKTaMHU, SIBICHUSAMHU, IPOLIECCAMH;

CaMOCTOSITENIbHO  (OpMyNIupoBaTh OOOOIIEHHS H BBIBOJBI IO pe3yjibTaTaM HpPOBEIEHHOIO
HaOJIIO/IEHUsI, HUCCIIEOBaHMsI, OLIEHUBAaTh JOCTOBEPHOCTh IIOJYUYEHHBIX pE3yJbTaTOB, BBIBOJOB H
0000I1IeHHI;

MIPOTrHO3UPOBAaTh BO3MOYKHOE Ppa3BUTHE Ipollecca, a TakkKe BBIIBUraTh MPEIIOJIOKEHUS O €ro
Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undopmanmueii:

BBISIBIISATH Ae(PUIUTHI HHPOPMALIMH, TAaHHBIX, HEOOXOAUMBIX JIJIsl OTBETA HA BONPOC U JJIS PELICHHUs
3aJ1auy;

BBIOMPATh UHPOPMALIMIO U3 UCTOYHUKOB PA3JIMUHBIX TUIIOB, aHAIN3UPOBATh, CUCTEMAaTU3UPOBATh U
MHTEPIPETUPOBATH MHPOPMALIMIO PA3IMYHBIX BUJIOB U (POPM NpeacTaBICHUS;

CTPYKTYpUpOBaTh HMH(MOpMAIMIO, MPEACTABIATh €€ B pa3iIMyHbIX (opMax, WILIIOCTPHUPOBATH
rpaduyecku;

OLIEHUBATh HAAEKHOCTh HH(POPMAIIMU IO CAMOCTOSTENIEHO C(OPMYITUPOBAHHBIM KPUTEPHSIM.

KommyHukaTHBHBIEe yHHBepcaibHble YueOHbIe JeliCTBUS

OO0menue:

BOCIPUHUMATh U (OPMYIUPOBATH CYXJIEHUS B COOTBETCTBUU C YCJIOBHUSIMH M LEISIMH OOLICHMUS,
SCHO, TOYHO, T'PaMOTHO BBIpaXKaTb CBOIO TOYKY 3PEHMsSI B YCTHBIX M IHUCBMEHHBIX TEKCTaX, JaBaTb
MOSICHEHHMSI 110 XO/1y pElIeHHUs 33/1a4i, KOMMEHTHPOBATh MOJIyYE€HHBIH pe3ynbTaT;

B X0/1¢ 00CYXJICHHS 3a7]aBaTh BOIIPOCHI IO CYILECTBY 00CYKIa€MOI TEMBI, IPOOJIEMBI, peIIaeMon
3a/la4M, BBICKA3bIBaTh WJCH, HALCICHHBIC HA IIOMCK PEIIEHUs, COIOCTAaBIATH CBOM CYXICHHS C
CYXIEHUSIMH JPYTUX YYaCTHHKOB JHajora, OOHapyXWBaTh paziIHMuuMe M CXOJCTBO TO3MULUH, B
KOppEeKTHOH Gopme (HopMyIMpPOBATE Pa3HOTIIACHS, CBOU BO3PAXKEHUS;



IIPEACTABIATh  PE3YyJbTaThl  PELIEHUS 3aJauM, OKCIIEPUMEHTA, HCCIEIO0BaHUs, IPOEKTa,
CaMOCTOSITENIFHO BBIOMpPaTh (OpMAT BBICTYIUIGHHMS C Y4€TOM 3a7auy Mpe3eHTallMu U OCOOEHHOCTEH
ayJIUTOPHH.

PeryasiTuBHble yHHBepPCcAJIbHbIE YUeOHbIE 1eiiCTBUS

Camoopranu3anus:

COCTaBJIATH IUIAaH, aJITOPUTM PELICHUS 33/1a4H, BHIOMPATh CIOCcO0 peleHHs ¢ y4ETOM UMEIOIINXCS
pecypcoB U COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHPOBATh M KOPPEKTUPOBATh BapHAHTHI PEIICHUI C
y4€TOM HOBOI HHPOPMAIIHH.

CaMOKOHTPOJIb, S)MOLMOHAIbHBII HHTE/JIEKT:

BJIa/IeTh HaBBIKAMM IIO3HABATEIBHOM pediekcuu Kak OCO3HaHMsI COBEpIIAEMBbIX JACUCTBUU H
MBICIMTENBHBIX MPOIECCOB, HMX pPE3YyIbTaTOB, BIAACTH CIOCOOAMH CAMOIPOBEPKH, CAMOKOHTPOIIS
mpolecca v pe3ylibTaTa pelieHusl MaTeMaTH4eCcKoi 3a/1auu;

MPEABUICTh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYThH MPHU PEIICHUU 33]1a4l, BHOCUTh KOPPEKTUBBI
B JIEATENIbHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAMJIEHHBIX OIIMOOK, BBISIBICHHBIX
TPYIHOCTEN;

OLICHUBATh COOTBETCTBUE pe3yjbTaTa LENH U YCIOBUSM, OOBSICHITh NMPUYUHBI JTOCTHXKEHUS WU
HEIOCTIKEHHS PE3YJIbTATOB JCSTEIHHOCTH, HAXOJUTH OIIHOKY, 1aBaTh OLICHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHAas1 1€ATEJbHOCTD:

MMOHMMATh U MCMOJB30BaTh MPEUMYIIECTBA KOMAHIHON U MHIUBUIYAIbHONU PaOOTHI MPU PELICHUU
y4eOHBIX 3a7a4, MIPUHUMATh 1Ie]Ib COBMECTHON JESATEIBHOCTH, MIIAHUPOBATh OPraHU3aIUI0 COBMECTHON
paboThl, pacmpenensTb BUABI PadOT, IOTOBAapHUBATHCS, OOCYXKIATh NHPOIECC W pe3yabTaT padoThl,
0000111aTh MHEHHU HECKOJIBKHUX JIIOIEN;

y4acTBOBATh B IPYMIIOBBIX (hopmax paboThl (00CyXAeHMs, 0OOMEH MHEHHH, «MO3TOBBIE IITYPMBD» U
WHBIE), BBINONHITH CBOIO 4acTh pabOThl U KOOPAMHHPOBATH CBOU JEHCTBHS C OPYTMMH YJICHAMU
KOMaH/bl, OLIEHUBATh KaueCTBO CBOErO BKJIaJia B OOLIMI MPOAYKT MO KPUTEPUAM, CHOPMYJINPOBAHHBIM
y4aCTHUKAaMU B3aMMOJICHCTBHS.

MNPEIMETHBIE PE3YJBbTATHBI

K koniy 10 kaacca oOyyaromuiicss HAy4uTCs:

e CBOOOJTHO ONEPUPOBATh OCHOBHBIMH TMOHSATHUSIMH CTEPEOMETPHHM IIPH pEIICHUH 3a1ad |
MIPOBE/ICHUU MaTEMATUIECKUX PACCYKIICHHIA;

® MPUMEHATH AKCHOMBI CTEPEOMETPHUHU U CIEJCTBUS U3 HUX MPHU PEIICHUH T€OMETPUUECKUX 3a7au;

e KJjaccu(UIUPOBATh B3aMMHOE pPACIOJIOKEHUE TMPSAMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
MIPOCTPAHCTBE, MPSAMBIX U TUIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJHO ONEPUPOBATH MOHATHUSIMH, CBSI3aHHBIMH C YTJIAMH B MPOCTPAHCTBE: MEKIY MPSIMBIMH
B TIPOCTPAHCTBE, MEXKTY MPSIMOH ¥ TIOCKOCTHIO;

e CBOOOJHO OMEPUPOBATH MOHITHSIMH, CBI3aHHBIMU C MHOTOTPaHHUKAMU;

e CBOOOJMHO pacro3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHHWKOB (TIpM3Ma, THpaMuja,
MPSIMOYTOJIBHBIN TTapajieNenume, Ky0);

e iaccu(UIMPOBATh MHOTOTPAHHHUKH, BRIOMpPAst OCHOBAHUS JUIS KJIacCHU(DUKAIINH;

e CcBOOOJIHO ONEPHPOBATH MOHATHIMM, CBI3aHHBIMH C CEUEHHEM MHOT'OI'PaHHUKOB IIOCKOCTHIO;

® BBINOJHATH TMapaiiebHOe, I[EHTPAIbHOE M OPTOTOHAILHOE MPOEKTHpOBaHHE (uryp Ha
TUIOCKOCTD, BBITOJHATH U300paXkeHHst (PUTYp Ha MIOCKOCTH;

® CTPOUTH CEUYEHHUS MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBIIIOJIHATH (BHIHOCHBIE) IJIOCKHE
YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYP: BUI CBEPXY, COOKY, CHU3Y;

® BBIYHCIATH IUIOIMIAIN MOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpU3Ma, MHUPaMHIA), TEOMETPUUECKUX
TeJ C MpUMEHEHUEM HOPMYT;



CBOOOZHO ONEpPUPOBATh MOHATHSMH: CUMMETPHUsI B IIPOCTPAHCTBE, LIEHTP, OCb U IJIOCKOCTH
CUMMETPHUH, LIEHTP, OCh U IIIOCKOCTh CUMMETPUHU (PUTYPBI;

CBOOOJHO ONEpPUPOBATh MOHATUSAMH, COOTBETCTBYIOIMMHM BEKTOpaM U KOOpAWHATaM B
IIPOCTPAHCTBE;

BBIIIOJIHATH JCUCTBUSA HaJl BEKTOPAMU;

pemlate 3aJayd  Ha  JI0Ka3aTeIbCTBO MATEMAaTHYECKUX OTHOIIEHUMM M HaXO0XKIEHUE
FCOMETPUYECKUX BEIUYMH, IPUMEHSAS M3BECTHBIC METOJbI IIPU PELICHHM MAaTeMaTHYECKHUX
3a/1a4 NOBBILIEHHOI'O U BBICOKOI'O YPOBHS CIIOKHOCTH;

IIPUMEHSTH IPOCTEUIINE POTPAMMHBIE CPEIICTBA U MIEKTPOHHO-KOMMYHHUKAIL[UOHHBIE CUCTEMBI
IIPU PELIEHUH CTEPECOMETPUYECKUX 3a/1ad;

W3BIIEKaTh, NPEOOPa3OBBIBATh M HWHTEPHPETHPOBATH HH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPHUECKUX (DUTYpax, MPEICTABICHHYIO Ha YepTeKaxX U pUCYHKaX;

IIPUMEHATH IIOJIyYCHHBbIC 3HAHUS Ha IIPAKTUKE: CPAaBHHUBATb WM AaHAIMU3UPOBATH peEalbHBIC
CUTyallud, NPUMEHATH U3YYCHHBIC IOHATHS B IIPOLIECCE IOMCKA PELICHUS MaTeMaTU4ECKU
cOpMYIHPOBaHHOW MPOOIEMBI, MOAEITHPOBATH pEajbHBIE CHTYyallud Ha SI3BIKE T'E€OMETPHH,
HCCIIEI0BATh ITOCTPOCHHBIE MOJEIN C HUCIIOJIB30BAHUEM I'€OMETPUYECKUX IOHATHH U TEOPEM,
anmapata anreOpbl, pemarb [pPaKkTUYECKHE 3aJauyd, CBSA3aHHbIE C  HAXO0XJIECHUEM
F€OMETPUYECKUX BEIINYUH;

UMETh NPEJCTaBICHUS 00 OCHOBHBIX 3TallaX pa3BUTHUS TEOMETPUM KaK COCTaBHOM 4YacTu
(byHIaMeHTa pa3BUTHS TEXHOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

Koanvecrso yacoB DJIeKTPOHHBIE
Ne HaumeHoBaHMe pa3jeioB
KonrposabHbie Ipakrnyeckue (uudposbie)
n/n U TeM MPOrpaMMBbI Bcero
padoTsI padoTsI o0pa3oBaTesIbHbIE
pecypchbl
1 BBemenue B cTepeoMeTpHIO 23 2 0 https://resh.edu.ru/about
B
2 SAHMHOC PacTiOTIOACHIE 6 0 0 https://resh.edu.ru/about
NPSIMBIX B IIPOCTPAHCTBE
II
3 apaﬂﬂenva OCTD TIPAMBIX 1 8 1 0 https://resh.edu.ru/about
IUTOCKOCTEH B IPOCTPaHCTBE
IlepneHauKyIIpHOCTD
4 OPSMBIX U TUIOCKOCTEH B 25 1 0 https://resh.edu.ru/about
MIPOCTPAHCTBE
VTIIIBI B PACCTOSIHUS 16 1 https://resh.edu.ru/about
MHOTrorpaHHUKH 7 1 https://resh.edu.ru/about
BekTopsl B IPOCTpaHCTBE 12 1 https://resh.edu.ru/about
II 600
8 OBTOPEHIHE, 090 memfe " 5 0 0 https://resh.edu.ru/about
cUCTeMaTH3anus 3HAHUH
OBUIEE KOJIMYECTBO YACOB 102 7 0
10 ITPOT’PAMME



https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about

10

IHOYPOYHOE IINTAHUPOBAHHUE

Ne KoanuectBo yacoB H 3J1eKTp0HHLIe
ara
n/ Tema ypoka Konrpouabnubie = IIpakruyeckue uugposbie
Bcero H3y4YeHUH

I padoThI padoThI o0pa3oBaTe/IbH

ble pecypcbl
OCHOBHBIE TIpaBUIIa H300PAKCHUS

https://resh.edu.r

1 Ha PUCYHKE TIOCKOCTH, 1 0 0 01.09.2023 ps://resh.edu.ru
MapajuIeIbHBIX MPSIMBIX [about
(OTpe3KOB), CEPEANHBI OTPE3Ka
TTOHATHS CTEpEOMETPHH: TOUKA,

TpsAMast, TUIOCKOCTE,
npocTpancTBo. OCHOBHBIE
https://resh.edu.ru

2 MpaBujia H300paKeHHs Ha 1 0 0 05.09.2023 /abr())ut

PHCYHKE TIIOCKOCTH,
MapajuIebHBIX MPSIMBIX
(OTpe3KoB), cepequHbl OTpe3Ka

ToHATHS: TIepeceKaroIuecs

3 IUIOCKOCTH, MIEPECEKAIOIIUECS 1 0 0 07.09.2023 https://resh.edu.ru
IpsMast U MIOCKOCTD; [about
MOJTYTIPOCTPAHCTBO
ToHATHS: TIepeceKarOIIHeCs

4 IUIOCKOCTH, MIEPECEKAIOIIUECS 1 0 0 08.09.2023 https://resh.edu.ru
npsiMast ¥ MIOCKOCTb; [about
MOJTYTIPOCTPAHCTBO

5 Cmapmosas ouazHoCmu4ecKkas 1 1 0 12.09.2023 https://resh.edu.ru
paboma [about
MHororpaHHuKH, H300pakxeHne
MPOCTEHIINX TIPOCTPAHCTBEHHBIX https://resh.edu.ru

6 1 0 0
Gburyp, HeCyIIeCTBYIOIIIX 14.09.2023  /about
00BEKTOB

7 AKCHOMBI CTEPEOMETPUH U 1 0 0 15.09.2023 https://resh.edu.ru
TIepPBbIE CIACACTBHS U3 HUX [about

3 AKCHOMBI CTEpEOMETPUH U 1 0 0 19.09.2023 https://resh.edu.ru
TIEPBEIC CIIEJCTBHS U3 HUX /about
AKCHOMBI CTEPEOMETPUHU U
TIePBbIE CICACTBHS U3 HUX.

9 Croco0sl 3Uau1aHmI MPSIMBIX U 1 0 0 91.09.2023 https://resh.edu.ru
IUTOCKOCTEH B MPOCTPAHCTBE. [about
O003HaYCHHS TPSIMBIX H
IIOCKOCTEH
N3obpakenue ceueHuit
MUpaMuUIbl, Ky0a U PU3MBI,

KOTOpBIE TIPOXOJIAT Yepe3 UX
https://resh.edu.ru
10 | pé6pa. Usobpacenne 1 0 0 22092023 P

HepeceueHusl MOTyYeHHbIX
miockocteil. PackpamuBanue
MIOCTPOCHHBIX CEUCHUN pa3HbIMU

/about



https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
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11

12

OBETaMHU

N3o0pakeHue ceueHUi
MUPaMUIBL, Ky0a U PU3MBI,
KOTOpBIE MIPOXOMAT Yepe3 UX
pédpa. U3zo0pakeHue
nepecedeH st MOTyUYeHHBIX
maockocTel. PackpammBanue
MOCTPOCHHBIX CEUCHHI Pa3HBIMU
[BETAMH

N3o0pakeHue ceueHUi
MUpaMUIEL, KyOa i IPU3MEI,
KOTOPBIE MPOXOMAT Yepe3 UxX
p€dpa. U3zo0pakeHne
TIepeceUeHNs MOTyYeHHBIX
miockocTel. PackpammBanue
MMOCTPOCHHBIX CCUCHHUN Pa3HbIMU
[BETaMHU

28.09.2023

29.09.2023

https://resh.edu.ru
[about

https://resh.edu.ru
/about

13

N3obpakeHne ceaeHU
IIpaMubl, KyOa U IpU3MBHI,
KOTOpPBIE IPOXOIAT Yepe3 uxX
p€bpa. U3o0pakeHne
NepecedeH s MOTyYeHHBIX
mnockocreil. PackpamuBanue
MTOCTPOCHHBIX CEUYCHUN Pa3HBIMU
L[BETAMHU

26.09.2023

https://resh.edu.ru
/about

14

Mertopx cienoB s IOCTPOSHUS
CeUeHHUH

03.10.2023

https://resh.edu.ru
[about

15

16

Meron ciefoB s IOCTPOEHUs
ceyeHuil. CBOMCTBA nepecedeHnit
MIPSIMBIX ¥ TNIOCKOCTEH

Merto[ cnenoB [yl IOCTPOESHUS
ceueHuil. CBoiicTBa nepeceyeHnit
MPSIMBIX U IJIOCKOCTEN

05.10.2023

06.10.2023

https://resh.edu.ru
/about

https://resh.edu.ru
/about

17

[HocTtpoenue ceuenuii B
mupamMuzie, Kyoe rmo TpéM TouKam
Ha péopax. Co3aaHne BEIHOCHBIX
yepTeKel U 3aIucCh 11aros
ITOCTPOCHHUSI

10.10.2023

https://resh.edu.ru
/about

18

[HocTtpoenue ceuenuii B
mupamMuzie, Kyoe rmo TpéM TouKam
Ha péopax. Co3aaHne BEIHOCHBIX
yepTeKel U 3aIuch 11aros
ITOCTPOCHHUSI

12.10.2023

https://resh.edu.ru
/about

19

[HocTtpoenue ceuenuii B
npamuze, Kyoe 1o Tpém TouKam
Ha péopax. Co3naHue BBIHOCHBIX
YepTeKeH U 3aIuCh 11aroB
MOCTPOCHHS

13.10.2023

https://resh.edu.ru
/about

20

[HocTtpoenue ceuenuii B

17.10.2023

https://resh.edu.ru



https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
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paMuze, Kyoe 1mo TpéM TodKam
Ha pébpax. CozmaHne BEIHOCHBIX
YEepTEXKEN U 3aMKCh 11aroB
MIOCTPOCHHSA

/about

21

22

23

IToBTOpEHNE MITaHUMETPHUHU:
TeopeMa o poNOpLUUOHATBHBIX
otpeskax. [logobue
TPEYrOIbHUKOB

[ToBTOpEHUE MIAHUMETPUU:
Teopema Menenas. PacyeTs B
CEYCHUAX Ha BEIHOCHBIX
gepTexkax. Mcropus pa3sutus
IUTAHUMETPHH U CTEPEOMETPHH

Koumponvnas paboma "Axcuomot
cmepeomempuu. Ceuenus"

19.10.2023

20.10.2023

24.10.2023

https://resh.edu.ru
/about

https://resh.edu.ru
/about

https://resh.edu.ru
/about

24

B3anMHOe pacnonoxkeHne IpsMbIX
B IPOCTPAHCTBE.
CkpemuBaromuecs npsmsle.
IIpu3Haky CKpEIUBAIOIIUXCS
npsiMbIx. [lapasienbHble IpsMble
B IIPOCTPAHCTBE

26.10.2023

https://resh.edu.ru
/about

25

26

Teopema o0 CyIIeCTBOBAHUU U
€IMHCTBEHHOCTHU MPSMOMN
napajuiesIbHOM JaHHOM MIPSIMOH,
MIPOXOJSILIEH uepe3 TOUKy
IIPOCTPAHCTBA U HE JIeXKAIlEH Ha
JlaHHOM mpsiMoil. Jlemma o
NepeceueHNH MapajIebHBIX
MPSIMBIX TIOCKOCTBIO

[TapannenbHOCTb TpEX MPSIMBIX.
Teopema o TpEx mapajieNnbHbIX
npsmbIx. Teopema o
CKPCIIUBAIOIIHNXCS TPAMBIX

27.10.2023

07.11.2023

https://resh.edu.ru
/about

https://resh.edu.ru
/about

27

[MapannensHOe MPOEKTHPOBAHUE.
OCHOBHBIE CBOICTBaA
MapauIebHOTO MPOEKTUPOBAHHUSL.
W3obpakeHne pa3HbIX GUryp B
napajiesIbHOM POEKLUI

09.11.2023

https://resh.edu.ru
/about

28

LenTpanpHas npoekuus. Yrou ¢
COHAIPaBICHHBIMU CTOPOHAMH.
VYron Mexay npsMbIMU

10.11.2023

https://resh.edu.ru
/about

29

3anauu Ha JOKA3aTENbCTBO U
HCCIIeIOBaHNE, CBSI3aHHBIE C
PAacIoIoKeHHEM IPSMBIX B
IIPOCTPAHCTBE

14.11.2023

https://resh.edu.ru
/about

30

Ilonarus: napannenbHOCTh
MPSIMOM U TIJIOCKOCTH B
npoctpanctee. [IpusHak
NapajuieIbHOCTH MPSIMOM U

16.11.2023

https://resh.edu.ru
/about



https://resh.edu.ru/about
https://resh.edu.ru/about
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wiockocTH. CBOHCTBa
NapajIeIbHOCTH NPSIMOU U
IUTOCKOCTH

I'eomeTpuueckue 3agauu Ha
BBIYMCJIEHUE U 1I0KA3aTEIbCTBO,

https://resh.edu.ru

31 CBSI3aHHBIE C MAPAJUIEIIEHOCTHIO 17.11.2023 Jabout
MPSIMBIX U IJIOCKOCTEHN B -
MIPOCTPAHCTBE
IToctpoenue ceuenus,

MIPOXOAAIIETO Yepe3 JaHHYIO
POXOUIIL pes Adiiy https://resh.edu.ru
32 MIPSIMYIO Ha YepPTeXKE U 21.11.2023 Jabout
NapajuIeIbHOTO APYTroM MPsIMOM. -
Pacuér oTHOIIEHMIT
[TapannenbHas npoekuus,
MIPUMEHECHHUE JIJIS TOCTPOCHHUS
https://resh.edu.ru

33 | ceuenniiky6au 23.11.2023 /ab“(’)ut
napauienenuneaa. CpoicTaa
mapajuieseunea i IpU3MbI
II .

34 | Mprnars napammemroen 24112003 [upsi//resh.edu.

W3HAKHU MapauIeIbHOCTH JIBYX A1
P . P ABY ru/about
IIOCKOCTEH
Teopema o mapaIeTbHOCTH U
€IMHCTBEHHOCTH IIOCKOCTH,
NpoXoJslIeH uepe3 TOUKY, He
TIPUHA/JISKAILYIO0 TaHHOU

35 HHO(‘:’KOCTI/I U CJIEJCTBUS U3 HEE. 28.11.2023 https://resh.edu.ru
CaoiicTBa mapaiebHbIX [about
IUTOCKOCTEH: 0 MapauIeIbHOCTH
MIPSIMBIX TIEPECEUCHUS TIPU
MePeCceUYCHNH IBYX MapalIeTbHBIX
IJIOCKOCTEH TpeThei
CBoiicTBa mapaieIbHbBIX
IUTOCKOCTEH: 00 oTpe3kax
MapajuIe/IbHBIX MPSIMBIX,

P .. P https://resh.edu.ru

36 3aKITIOUEHHBIX MEX]Y 30.11.2023 Jabout
napajjieJIbHbIMU IIJIOCKOCTSIMH; O -
MIePeCeUYCHUH MPSIMOM C TBYMsI
MapajuIeIbHBIMU IIOCKOCTSMHU
Konmponvnas paboma

https://resh.edu.ru

37 «Ilapannenvrnocms nPAMbIX U 01.12.2023 /ab[;ut
njaocKocmel 8 NPOCMpancmeey -

38 IMoBTopenue: Teopema ITugaropa 05.12.2023 https://resh.edu.ru
Ha TUIOCKOCTH [about
[loBTOpEHUE: TPUTOHOMETPHUS https://resh.edu.ru

39 PCHHE: TP P 07122023 P
MPSIMOYTOJIEHOTO TPEYroJIbHUKA [about
CaoiicTBa Ky0a u

https://resh.edu.ru
40 MPSIMOYTOJILHOTO 08.12.2023 D

napajjieenuieaa

/about



https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
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14

Brraucienune JUINH OTPE3KOB B

https://resh.edu.ru

41 0 12.12.2023
Ky0e ¥ IpsIMOYTOJIEHOM Jabout
napasuiesenuIene -
[MeprieHAUKYISIPHOCTD TPSIMO U
I https: h.edu.
42 wiockocTu. [Ipu3Hak ) 0 14.12.2023 ps://resh.edu.ru
TIEPIICH UK YISIPHOCTH TIPSIMOM 1 [about
IUIOCKOCTH
[MeprieHAUKYISIPHOCTD TPSIMO U
43 wiockocTu. [Ipu3Hak ) 15.12 2023 https://resh.edu.ru
MEePICHIUKYSIPHOCTH TIPIMOH U [about
IUIOCKOCTH
Teopema o cylieCTBOBaHUU U
CI[I/IHCTBGHHS)CTI/I TPSIMOT, https://resh.edu.ru
44 MIPOXOAAIICH Yepe3 TOUKyY 19.12.2023
{about
MPOCTPAHCTBA U
MEPIICHIUKYSIPHON K TUIOCKOCTH
45 [110CKOCTH U MEPIICHIUKYIISPHbIC 91.12.2023 https://resh.edu.ru
UM IIpsSIMbIE B MHOTOTPaHHUKAX [about
46 [T10CcKOCTH ¥ MEPIICHIUKYIISPHBIC 92 12,2023 https://resh.edu.ru
UM IPSMbIE B MHOTOTPaHHUKAX [about
II .
ePICHINKYISIP U HAKIIOHHAS https://resh.edu.ru
47 ITocTpoeHne nepneHuKysIpa U3 26.12.2023 Jabout
TOYKH HA MIPAMYIO
IT .
epPICHINKYIISIP U HAKIIOHHAS https://resh.edu.ru
48 [MocTpoenue neprneHNKYIApa U3 28.12.2023 Jabout
TOYKH HA MIPAMYIO
T N
COpeMa © Tpex https://resh.edu.ru
49 MePIICHANKYIISApax (MpsiMast U 29.12.2023
/about
oOpatHast)
T N
copema o Tpex https://resh.edu.ru
50 MePHEeHIUKYIsIpax (mpsiMast u 09.01.2024
/about
oOpatHast)
51 VYo MeXIy CKPEIHBaIOIHMHUCS 11.01.2024 https://resh.edu.ru
NPSAMBIMH [about
I1
OHCK MEPICHIUKYISIPHBIX https://resh.edu.ru
52 MPSIMBIX C MOMOLIBIO 12.01.2024 Jabout
HEePIeHIUKYJSIPHBIX TIOCKOCTEH -
https://resh.edu.ru
53 OpToroHaiabHOE NPOEKTUPOBAHUE 16.01.2024 D
[about
[MocTpoenue ceuenmii kybOa,
54 TIPU3MBI, TPABHUIILHOM HI/Ipa\Ij/II/IlII:.I 18.01.2024 https://resh.edu.ru
C MTOMOIIIBI0 OPTOTOHATBHOM [about
TPOEKIINH
[MocTpoenue ceuenuii kyoOa,
55 NIPU3MBI, IPABUIILHOM HI/Ipa‘I:/II/IL[LI 19.01.2024 https://resh.edu.ru
C TIOMOIIBI0 OPTOrOHAIBLHON [about
HPOCKIINH
56 CuMMeTpHst B IPOCTPAHCTBE 23.01.2024 | https://resh.edu.ru



https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
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https://resh.edu.ru/about
https://resh.edu.ru/about
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https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
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OTHOCHTENBHO TIIOCKOCTH.
[Inockoctu cummerpuii B
MHOTOTPaHHHUKaX

IIpu3Hak neprneHAUKyJIIPHOCTH

/about

https://resh.edu.ru

57 IPSIMOI! U TNIOCKOCTH Kak 25.01.2024 Jabout
CJIE/ICTBHE CHMMETPUH I
IT .
pan/IJ'ILHLIe MHOFVOI’paHHI/IKI/I https://resh.edu.ru
58 Pacuér paccTossHHIl OT TOYKH J0 26.01.2024
[about
TUIOCKOCTH
II .
pan/IJII)HHe MHOl"f)l"paHHI/IKI/I https://resh.edu.ru
59 Pacuér paccrosHHIf OT TOYKH 10 30.01.2024
/about
TUIOCKOCTH
Crnoco0bI OMmycTUTh
60 MEePHICHANKYIISPBL: CI/IMMeTpI/Ui, 01.02.2024 https://resh.edu.ru
C/IBUT TOYKH TIO MapaIeIbHOM [about
psIMOH
it https://resh.edu.r
61 Cnsur uno HemapaieaIbHOR ) 02.02.2024 ttps://resh.edu.ru
MPSMOIA, U3MEHEHHE PACCTOSTHUM [about
K O "B
onmponvhas paboma "Bsaumnoe https://resh.edu.ru
62 PACNoN0dHCeHUEe NPIMBIX U 06.02.2024 Jabout
niockocmel 6 npocmpancmee”
[MoBTOpEHUE: yroi Mexay
MPSIMBIMH Ha TUIOCKOCTH, https://resh.edu.ru
63 TPUTOHOMETPHS B TIPOU3BOIHLHOM 08.02.2024 Jabout
TpEyrojbHUKE, TeOpeMa -
KOCHHYCOB
II :
OBTOPCHIE: YTOI MEKAY https://resh.edu.ru
64 CKPETUBAIOIIUMHUCS TPSIMBIMH B 09.02.2024 Jabout
MPOCTPAHCTBE -
r
€0METPUYECKUE METOJIBI https://resh.edu.ru
65 BBIUNCIICHUS YTIIa MEXTY 13.02.2024 Jabout
MPSIMBIMH B MHOTOTPaHHUKAX
ﬂByTE)aHHHI/I yroin. CBOHCTBO https://resh.edu.ru
66 JIMHEHHBIX YTIIOB IBYTPaHHOTO 15.02.2024
/about
yria
[lepnenauKynsipHbIE MIOCKOCTH.
https://resh.edu.r
67 CaoiicTBa B3aMHO 16.02.2024 /;;%Sui/ esh.edu.ry
NIepIEHANKYIISPHBIX IIOCKOCTEN E—
[Tpu3Hak nepneHauKyISPHOCTH
IUIOCKOCTEH; Teopema o HpﬂM(iI/I https://resh.edu.ru
68 IepecedeHus IByX IIOCKOCTe! 20.02.2024 Jabout
NEePICHUKYISIPHBIX TPETheH -
TUIOCKOCTH
IIpssMoyronbHbIi
mapajjiesienuIen; Kyo;
https://resh.edu.ru
69 HU3MEpEeHus, CBOIcTBa 22.02.2024 D

IPSIMOYTOJIBHOTO
napaJuiesienuIe1a

/about
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https://resh.edu.ru/about
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Teopema o quaroHanu
MIPSIMOYTOJIEHOTO

https://resh.edu.ru

70 27.02.2024
napaJuiesieuIieia U CIICICTBHE U3 /about
Hed
CrepeoMeTrpudeckue u
7 TIPHUKJIHBIC 337149, CBSI3aHHbIC 20 02.2024 https://resh.edu.ru
CO B3aWMHBIM PACIIOI0KCHHEM [about
HPSIMBIX U TNIOCKOCTH
[ToBTOpEHHE: CKPEIINBAIOIIHECS
79 TpsIMBIE, MapasieIbHbIC 01.03.2024 https://resh.edu.ru
IUTOCKOCTH B CTaH/IaPTHBIX [about
MHOTOTpaHHUKaX
[Mapa mapamienbHbIX IOCKOCTEH
Ha CKPEUIMBAIOINXCS MPSIMBIX, https://resh.edu.ru
73 paccTosHue MEXIy 01.03.2024 Jabout
CKPEIIMBAIOIIMMHICS MPSIMBIMU B E—
MPOCTBIX CHTYAIUAX
Paccrosnue ot TOUkHU 10
https://resh.edu.ru
74 IUIOCKOCTH, PACCTOSIHUE OT 05.03.2024 /abr())ut
MPSAMOM JI0 THNTIOCKOCTH -
Brruncnenue paccToHUNA MeXay
75 CKPEIINBAIOIIUMHUCS HpﬂMBIMI:I c 07.03.2024 https://resh.edu.ru
MOMOIIIBIO TIEPIEHTUKYIISIPHOM [about
TUTOCKOCTH
TpéxrpaHHblid yroJ, HEpaBeHCTBA
76 JUISl TPEXTPaHHbIX yriioB. Teopema 12.03.2024 https://resh.edu.ru
IMudaropa, TeopeMbl KOCHHYCOB U [about
CHHYCOB JUIsl TPEXTPAHHOTO yIJia
DnemMeHThI chepruuecKon https://resh.edu.ru
77 TE€OMETPHH: T€0Ae3MUECKIE JTUHUU 14.03.2024
/about
Ha 3emiie
K " https://resh.edu.r
78 onmponvhasn paboma "Yener u 15.03.2024 ttps://resh.edu.ru
paccmosinus” [about
79 CucremaTruzanys 3HaHUH 19.03.2024 https://resh.edu.ru
"MHOTrOrpaHHUK H €T0 3JIeMEHTHI" [about
80 IMupamuaa. Buasl mupamuy. 91.03.2024 https://resh.edu.ru
IMpaBuisHas mUpaMuIa [about
81 [Mpu3sma. [1psimast 1 HaKJIOHHAS 99 03.2024 https://resh.edu.ru
npu3MeL. [IpaBuiibHas pU3Ma [about
n .
PAMOH Hapam{enennneﬂ’ https://resh.edu.ru
82 MPSIMOYTOJIBHBIN 02.04.2024
[about
napasuiesenumnes, Kyo
83 Beimykiisie lv[HororpaHHI/IKI/I. 04.04.2024 https://resh.edu.ru
Teopema Ditnepa [about
BbImyKIibie MHOTOTPaHHUKH.
https://resh.edu.ru
84 Teopema Ditnepa. [IpaBuibHbIe 1 05.04.2024 /abK())u "
NOJTyNPaBUIIbHBIC MHOTOTPAaHHUKH -
85 Konmponvhas paboma 09.04.2024 | https://resh.edu.ru
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- "Mnozozpantuxu” [about
86 [MousiTHEe BEKTOPA HA IIOCKOCTH U 1 11.04.2024 https://resh.edu.ru
B IIPOCTPAHCTBE [about
87 CyMMa BEKTOpPOB 1 12.04.2024 hitps:/fresh.edu.ru
[about
88 | PasHoCTs BeKTOPOB 1 16.04.2024 _utpS:/lresh.edu.ru
[about
https://resh.edu.
89 [IpaBuio napamienenumena 1 18.04.2024 ps:/fresh.edu.u
[about
90 VMHOXKeHHE BEKTOpA Ha YHCIIO 1 19.04.2024 hitps:/fresh.edu.ru
[about
Pasnoxxenue BekTopa 1o 6asucy .
91 TPEX BEKTOPOB, HE JIEXKAIMX B 1 23.04.2024 7;;?)SqilrESh'edu'ru
OIHOM MIIOCKOCTH B
https://resh.edu.ru
92 CkamnspHOe IpOoHu3BeICHUE 1 25.04.2024 Jabout
93 BeruncieHue yriia MexIy 1 26.04.2024 https://resh.edu.ru
BEKTOPaMH B IIPOCTPAHCTBE [about
https://resh.edu.
94 [pocteiimme 3aga4u ¢ BEKTOPaAMH 1 02.05.2024 Mps://resh.edu.1u
[about
https://resh.edu.r
95 [Ipocreiimme 3a1a4u ¢ BEKTOPaMH 1 03.05.2024 D —
[about
https://resh.edu.ru
96 IpocTeiiime 3a1a4u ¢ BEKTOPaMH 1 07.05.2024 D
[about
97 Ipomescymounas ammecmayusi. 1 14.05.2024 https://resh.edu.ru
Hmozosas xonmpoavuas paboma [about
98 O606HjeHI/Ie U CUCTEMAaTU3aus 1 16.05.2024 https://resh.edu.ru
3HaHUI /about
99 O060011IeHE ¥ CHCTEMATH3AIIUS 1 https://resh.edu.ru
3HAHWUH 17.05.2024  /about
100 O606IvueH1/Ie U cUCTEeMaTU3alrs 1 91.05.2024 https://resh.edu.ru
3HAHMUH [about
101 O606£IICHI/I€ W CHUCTEMaTH3alUs 1 93.05.2024 https://resh.edu.ru
| 3HaHMii /about
102 O6o6IJVJeHI/Ie W CHCTEMATH3AIUs 1 24.05.2024 https://resh.edu.ru
3HAHMH [about
O011ee KOIMYECTBO YaCOB IO 102 7

Iporpamme
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YUYEBHO-METOJUYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O NPOLECCA
OBS3ATEJIbHBIE YYEBHBIE MATEPUAJIBI 1J151 YHEHUKA
I'eomerpus, 10-11: VYue6. pans obmeobpazoBar. yupexaenuit/ JI.C.Atanacsn, B.D.Byry3os,
C.b.Kagomues u nip. — M.: IIpocsemenue, 2020

METOAUYECKHUE MATEPUAJIbI IJ151 YYUTEJA

I'eometrpus, 10-11: Yueb. nns obmeodpaszoBat. yupexaenuii/ JI.C.Atanacss, B.®.byry3os,
C.b.Kanomies u ap. — M.: Ilpocsemenue, 2020- b.I'. 3uB. /lugakrruueckue MaTepuaibl 0 FT€OMETPUN
st 10 knacca. Mockaa. [Ipocsemenune.2007

- b.I'. 3uB. lunakruyeckue marepuaisl o reomerpun ais 11 knacca. Mocksa. I[Ipocsemienue.2019r.
- C.M. Caaksn, B.®. byry3oB. U3yuenue reomerpun B 10-11 xknaccax. Knura g yanrens. Mocksa.
[Ipoceemienne.2020

- B.A. SIposenko [Toypounsie pazpabotku o reomerpun. Auddepenunporannbiii moaxox, 10 kimacc.
Mocksa. «BAKO». 2020

- B.A. SIposenko [Toypounsie pazpabotku o reomerpun. AuddepenurpoBannslii moaxon, 11 kmacc.
Mocksa. «BAKO». 2018

- E.M. PabunoBuu Matemartuka. 3aau Ha roTOBBIX uepTexkax. ['eomerpus. 10-11 kmaccel. Mocksa.
NJIEKCA. 2019

- A.Il. EpmioBa, B.B. I'o1060poasko. MaTemaTuka. Y CTHBIE IPOBEPOYHBIC U 3aUETHBIE pa0OThI. Y CTHAs
reometpust. 10-11 xknacesl. Mocksa. MJIEKCA. 2017

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. HMudopmaiimoHHO-TTONCKOBAsT CHUCTeMa caMooOpa3oBaHusi- Pexxum jgoctyma http://uztest.ru

2. HWudopMalMOHHO-TIOUCKOBass CcHcTeMa 3amaun — Pexum goctyma -—http://zadachi.mccme.ru
3. MaremaTtuka Ui MOCTyHamIIUX B By3bl. — Pexum mocrtyma http://www/matematika.agava.ru
4. "Cetb TBOPYECKUX yuutenen" WWW.it-n.ru.
5. UHrepakTMBHOE  O0y4eHHMe Ha  yYpoKax  MaTeMaTHKU [DnexkTpoHHBI  pecypc].

http://pedsovet.org/component/option.
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