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INOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBiseTCs OMHUM U3 0A30BBIX KYpPCOB HAa YPOBHE CPEIHErO OOIIETro
o0pa3oBaHHusl, TaK Kak 00€CIeYnBAET BO3MOKHOCTh U3yUYEHHs TUCLUUILINH €CTECTBEHHO-
HAay4YHOW HAIIPABIICHHOCTH U MPEIMETOB T'yMaHUTApHOTO HUKJA. [[0OCKONBKY JTOTHYECKOE
MBIIIIJIEHUE, (opMupyeMoe TMpu H3YyYEHUU OOYUYaIOIIMMHCS TOHSATUHHBIX OCHOB
Ir€OMETPUHU, TMpPU JIOKA3aTEIbCTBE TEOPEM U IOCTPOCHHUU IEMOYKH JIOTHYECKUX
YTBEPKICHUM MIPU PEUICHUH T€OMETPUYECKHUX 3aJ1a4, YMEHHUE BBIIBUTaTh U ONIPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO MCHOJIB3YIOTCS MTPU PELICHUH 33/1a4 €CTECTBEHHO-HAYYHOTO
IIUKJIA, B YaCTHOCTU (PU3UYECKUX 3a]a4.

Ilens ocBoeHus mnporpamMmbl ydeOHOro kypca «l'eoMerpusi» Ha YrIyOJIEHHOM
YPOBHE — PpAa3BUTHE WHIUBUIYAIBHBIX CIOCOOHOCTEW OOyYaromuxcsi NpU H3YYEHUU
reOMETPUH, KaK COCTaBJISIONICH mpeaMeTHon obmactu «MaTtemartuka U UHQOpMaTHUKaY
yepe3 o0ecredyeHrue BO3MOXKHOCTH MPHOOPETEHUS M MCIOJIb30BaHUs 00Jjiee TIIyOOKHX
Tr€OMETPUYECKUX 3HAHUN U JIEUCTBUM, CHEUPUIHBIX TEOMETPUM, U HEOOXOIUMBIX JIJIS
YCHEMIHOrO0  Mpo(eCCHOHANBHOTO  00pa30oBaHUs, CBA3AHHOTO C HCIHOJb30BaHUEM
MaTeMaTHUKH.

[IpuopureTHpIMU 3aJjayaMu  Kypca T€OMETpUM Ha YIIIyOJIEHHOM YPOBHE,
PACHIMPSIONIMMH U YCUIUBAIOIIUMH Kypc 0a30BOTO YPOBHS, SIBIISIOTCS:

paclIMpeHre TMPEACTABICHUSI O TEOMETPUM KaK YacTH MHUPOBOM KyJIbTYypbl U
(hopMHpOBaHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

dbopMupoBaHUE MPEJICTABICHUS O MPOCTPAHCTBEHHBIX (PUTYpax KaK O BAKHEUIIMX
MaTeMaTUYECKUX MOJENISAX, IO3BOJISIIOIIMX OINHUCHIBATh M H3y4daTh pPa3HbIC SBJICHUS
OKPY’KAIOLIEr0 MHpa, 3HAHUWE MOHATUMHOrO ammapata no paszaeiny «CrepeoMeTpus»
y4eOHOTO Kypca Ir€OMETPHH;

dbopMupoBaHUe YMEHUS BJIAJETh OCHOBHBIMH TMOHSATUSIMHU O MPOCTPAHCTBEHHBIX
¢urypax M UX OCHOBHBIMU CBOWCTBAaMH, 3HAHUE TeopeM, (QOpMysl U yMEHUE HUX
MPUMEHSATh, YMEHHUS JIOKa3blBaTh TEOPEMbl M HAXOJIUTh HECTaHIAPTHHIE CIIOCOObI
pelIeHus 3a1ay;

(opMHpOBaHKE YMEHUS PACIIO3HABATh HA YEPTEXKAX, MOJIEISAX U B PEATbHOM MHUpPE
MHOTOIPAHHUKH U TeJla BpalleHUsl, KOHCTPYUPOBATh T€OMETPUUECKUE MOJIEIIN;

(opMHpOBaHWE TOHUMAHUS BO3MOXKHOCTHM aKCHOMATHYECKOTO MOCTPOEHUS
MaTeMaTUYeCKUX Teopuil, (HOPMUPOBAHHE TMOHMMAHUS POJIM AKCUOMATHKU TIPH
MIPOBEICHUHU PACCYKICHUN;

dbopMHpOBaHME YMEHHS BIAJETh METOJlaMHU JOKa3aTelbCTB U  AJTOPUTMOB
pelieHus, YMEHUS UX MPUMEHSTh, MPOBOJIUTH JOKA3aTEJIbHBIC PACCYKICHHUS B XOJE
pEelIEHUsI CTEPEOMETPUYECKUX 3aJad M 3aJa4 C [PAKTUYECKUM COJICp’KAaHHEM,
dhopMupoOBaHHE TPEACTABICHUS O HEOOXOIMMOCTH JOKA3aTeNIbCTB IMPH OOOCHOBAHHH
MaTeMaTUYECKUX YTBEP)KJICHHN M POJM aKCMOMATUKH B MPOBEACHUU JEAYyKTHUBHBIX
pacCyXIeHUN;



pPa3BUTHE U COBEPIICHCTBOBAHUE MHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIOCOOHOCTEH
oOydJaroniuxcsi,  MO3HABATEJIbHOM  AKTUBHOCTH,  MCCIEJOBATEIbCKUX  YMEHUH,
KPUTUYHOCTH MBIIIICHUSI, UHTEPECA K U3YUEHUIO TE€OMETPUU;

(dopMupoBanre QPyHKIIMOHAIBHON IPaMOTHOCTH, PEJIEBAHTHOW T€OMETPUHU: YMEHUS
pacro3HaBaTh MPOSIBICHUS T€OMETPUUECKUX MOHATHI, OOBEKTOB M 3aKOHOMEPHOCTEH B
peaNbHBIX JKU3HEHHBIX CUTyallUsX W NPU M3YYCHHH APYIHMX Y4YEOHBIX MPEIMETOB,
NPOSIBJIICHUS 3aBUCUMOCTEW M 3aKOHOMEPHOCTEH, MOJICIUPOBAHUS PEAIbHBIX CUTYaIIU,
MCCJIEI0BAHMS IOCTPOCHHBIX MOJIENIEH, HHTEPIIPETALIMU TIOJyYECHHBIX PE3YyJIbTaTOB.

OCHOBHBIMH COJIepKaTeIbHBIMU JTUHUSAMHU y4eOHoro Kypca «I'eomerpusi» B 10-11
KJ1accax sBISIOTCA: «IIpsMble U TUIOCKOCTH B MPOCTPAHCTBEY, « MHOrorpaHHuKm», «Tema
BpalieHus», « BeKTOpbl U KOOPAUHATHI B IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo DPI'OC COO TpeboBaHHEe «yMETh ONEPUPOBATH
MNOHITUSIMIY, PEJICBAaHTHBIMU T'€OMETpUU Ha YIriIyOonéHHOM ypoBHe oOydenus B 10-11
KJIacCaX, OTHOCUTCS KO BCEM COJEp)KATEJIbHbIM JMHUSAM y4eOHOTO Kypca, a
(bopMHpOBaHHE JOTMUECKUX YMEHHUHN pacIlpenessieTcsl He TOJBKO IO COJIEp:KaTelbHbIM
JUHUSAM, HO U 1o rojgaM oOyueHus. ConepikaHue oOpa30BaHUS, COOTBETCTBYIOLIEE
OpeIMETHbIM  pe3yinbTaraM  ocBoeHMs  @DexnepanbHON  paboueld  mporpammsl,
pacnpenenéHHbIM 0 rojaM OOy4YeHHs, CTPYKTYpHUPOBAHO TaKUM OOpa3oM, 4TOOBI KO
BCEM  OCHOBHBIM, NPUHIMIHAIBHBIM  BONpocaM  oOydaromuecss  oOpamnjaiuch
HEOJHOKPATHO. DTO MO3BOJIIET OPraHU30BATh OBJIAJICHUE T€OMETPUUECKUMH OHITUAMUI
M HaBbIKAMU IOCJEIOBATEIIbHO U IOCTYIATENbHO, C COOJIIOJICHUEM MPHUHIIMIIA
MIPEEMCTBEHHOCTH, @ HOBBIE 3HAaHWA BKIIOYATh B OOLIYI0 CHCTEMY T'€OMETPUYECKUX
MPEACTABICHU OO0y4aroluxcs, paclmpsas H yriyomsas e€, oOpa3dys NIpOoyHbIe
MHOKECTBEHHBIE CBSI3H.

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

co3/1ath ycnoBus s nuddepeHpanu 00ydeHus, TOCTPOCHUS UHANBUIYaIbHbIX
0o0pa3oBaTeNbHbIX MPOrpaMM, OOECHEUHUTh YIIIYOJIEHHOE H3YyYEHUE TEeOMETPUM Kak
COCTaBJIsAIONIEH yueOHOro npeamera «MaTeMaTukay;

HOJTOTOBUTH OOYYAlOUIMXCA K TMPOJOJDKEHUIO M3YYEHHUS MaTeMaTHKU C Y4ETOM
BbIOOpa Oynymiedr mpodeccuu, obecrieunBasi MPEEMCTBEHHOCTh MEXIY OOMIMM |
podheCCHOHAIBHBIM 00pa30BaHUEM.

Ha usyuenue yuebHoro kypca «l'eomeTpusi» Ha yriayOJEHHOM ypOBHE OTBOJUTCS
204 yaca: B 10 kiacce — 102 yaca (3 gaca B HefIeINIO).



COJEPXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATHS CTEpeOMETpur. Touka, mpsiMasi, MIOCKOCTb, MPOCTPAHCTBO.
[TonsiTie 06 aKCHOMATHYECKOM MOCTPOCHUU CTEPEOMETPHUM: aKCHOMBI CTEPEOMETPUH U
CJIEACTBUS U3 HUX.

B3anmHoe pacnosiokeHue OpsAMBIX B IPOCTPAHCTBE:  IEpPECEKarolIHecs,
napajuielibHble M CKpeluBaromuecs npsMble. [Ipu3HaKu CKpEMBAIOIIUXCSA MPSIMBIX.
[TapannenbHOCTh NMPSAMBIX M IUIOCKOCTEW B IMPOCTPAHCTBE: NapajuICIIbHBIE INPSAMBIE B
IIPOCTPAHCTBE, NAPALIEIBHOCTh TPEX MNPSMBIX, NAPAUIEIIBHOCTD NMPSAMOU U INIOCKOCTH.
[lapamnensHoe W IEHTpaJIbHOE MPOEKTHUpOBaHME, H300pakeHue ¢uryp. OCHOBHBIC
CBOMCTBa MapajuIeIbHOTO MpoeKTHpoBaHus. M3o0paxeHue ¢uryp B mapamienbHON
MPOEKIMHU. YIJIBI C COHANpPABJICHHBIMM CTOPOHAMH, YIOJI MEXAYy IpPSIMBIMH B
npoctpancTBe. [lapammenbHOCTh TJIOCKOCTEN: NapajulelbHbIe IIJIOCKOCTH, CBOMCTBA
napajuienbHbIX MmockocTeil. Ilpocreiimme nmpocTpaHCTBEHHbIE (DUTYpPBI Ha TJIOCKOCTH:
TETpadp, NapaJIEICIUIIEe, IOCTPOCHUE CCUCHUM.

IleprieHIUKYISAPHOCTh MPSAMOM U IUIOCKOCTH: MNEPIEHAUKYIISIPHBIE IPSMBIE B
IIPOCTPAHCTBE, IPSMBIC IMAPAJUICIbHBIE W NEPNEHAUKYISPHBIE K IJIOCKOCTH, IPU3HAK
IIEPIICHIUKYJIIPHOCTH TNPSAMOW M IUIOCKOCTH, TEOPEMA O MNPSIMON NEPHEHIUKYISAPHON
II0CKOCTH.  OpTOroHaJlbHOE NpOEKTHpOBaHWE. llepneHauKynssp H  HaKIOHHBIE:
pPacCTOSHUE OT TOYKHU IO INIOCKOCTH, PACCTOSIHUE OT MPSMOU 0 IUIOCKOCTH, IIPOCKLIHS
burypsl Ha IIJIOCKOCTb. IleprieHIMKYISIPHOCTD IIJIOCKOCTEH: IIPU3HAK
MEPIEHAUKYIISIPHOCTH JIBYX INIOCKOCTEN. Teopema o TpEX NepPHEeHIUKYISpax.

VYribl B MPOCTPAHCTBE: yroj MEXKIy MPSMOW M INIOCKOCTBIO, JBYIPAHHBIM yTOI,
JUHEWHBIA yroa ABYIpaHHOro yria. TpéXrpaHHbli U MHOTOrpaHHble yriibl. CBOHCTBa
IUIOCKUX YTJOB MHOrorpasHoro yria. CBolcTBa IUIOCKMX W JABYTPaHHBIX YIJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB M CUHYCOB ISl TPEXTPAHHOTO YTJIA.

MHOrorpaHHUKH

Buapsl MHOrOrpaHHHKOB, pa3BEpTKa MHOTOrpaHHuKa. [Ipu3ma: N-yronpHas npusma,
npsiMasi ¥ HakJIOHHAs MpU3Mbl, OOKOBass M TIOJHAs MOBEPXHOCTh MPHU3MBL
[Tapautenenurnen, NpsIMOYTOJIBHBIN MapaJUIeIeUIE U ero cBoMcTBa. KpaTuanmme nytu
Ha TOBEPXHOCTH MHOrorpaHHuka. Teopema Oiinepa. IIpocTpaHcTBeHHass Teopema
[Mudaropa. [Mupamuga: N-yrojapHas nUpamujaa, MpaBUiIbHAs U yCEUEHHAs NUPaMUJbL.
CpoiictBa pEébep u OOKOBBIX TpaHeW TMpaBWIbHOW mmpaMunbl. [IpaBunbHBIC
MHOTOTPAaHHHMKH: MpaBWIbHAsg MpU3MAa W IPaBWIbHAS NOUPaMHUAQ, [PABUJIbHAS
TpeyrojbHas MupaMulia U MpaBUIbHBIA TeTpadp, KyO. IlpencraBnenue o npaBUIIbHBIX
MHOTOTPAaHHHUKAX: OKTA3JIp, JOJAEKadAp U UKOCAIP.

Bbluucienue 351eMEeHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yriasl. [lmomanb
OOKOBOI MOBEPXHOCTU U TOJTHOW MOBEPXHOCTU MPSMOM MPHU3MBI, TUIOIIA b OCHOBAHHUIA,



TeopeMa 0 OOKOBOHM MOBEPXHOCTH MPsIMOM Tpu3Mbl. [lnomians 60KOBOW MOBEPXHOCTH U
MOBEPXHOCTHU MPABWIHLHON MUPAMUIBI, TEOPEMA O TUIOIIAA YCEUEHHON MTUPAMUJIBI.

CummeTtpus B MIPOCTPAHCTRE. DJeMEeHTHI CHUMMETPUH MPaBUIILHBIX
MHOTOTpaHHUKOB. CuUMMeETpUsi B  NPaBUJIBHOM  MHOTOTPAHHUKE:  CHUMMETPHUS
MapaJuIeNIenuIe1a, CAMMETPHS ITPABUIIBHBIX TPU3M, CAMMETPHUS MTPABUIBHOW MUPAMU/IBL.

BeKkTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

[ToHsTHS: BEKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOp, AJIMHA HEHYJIEBOTO BEKTOPA,
BEKTOPBl KOJUIMHEApPHBIC, COHAIPABJICHHBIE W IPOTUBOIOJIOKHO HAIPABJICHHBIE
BEKTOpPBl. PaBEHCTBO BEKTOpPOB. J[IeWCTBHS C BEKTOpaMH: CJIOXEHHE W BbIUUTAHUE
BEKTOPOB, CyMMa HECKOJIbKUX BEKTOpPOB, YMHO>K€HHE BeKkTOpa Ha uyucio. CBoiicTBa
CJ0KeHUsI BEKTOPOB. CBOMCTBA YMHOXEHHS BEKTOpA HA YUCIO. [IoHsITHE KOMIUITaHApPHBIE
BeKTOphl. [Ipu3HaKk KOMIUIaHApHOCTH TPEX BeKTOpoB. IIpaBwiio mnapannenenunesna.
TeopeMa 0 pa3yIoKEeHUH BEKTOPa MO TPEM HEKOMIUIAHAPHBIM BeKTOopam. [IpssmoyrosnbHas
cucteMa KoopauHaT B npocTpaHcTtBe. KoopauHatel BekTopa. CBS3b  MEXIY
KOOpJIMHATaMM BEKTOpa M KOOPJAMHATAMHU TOYEK. YTOJ MEXIy BekTopamu. CKalasipHOE
MIPOU3BEICHUE BEKTOPOB.

INJIAHUPYEMBIE PE3YJBTATBI OCBOEHHUSA YYEBHOI'O KYPCA

«TEOMETPHS» (YFJIYBJIEHHBIfI YPOBEHbB) HA YPOBHE CPEJHEI'O
OBIHIEI'O OBPA3OBAHUS

JINYHOCTHBIE PE3YJIBTATDI

1) rpaxxaanckoe BOCIMTAHUE:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKONW TO3UIMK OOYYAIOMIEroCs KaKk AaKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCHICKOro OOIIEecTBa, MPEACTABICHHE O MAaTeMAaTHYECKHX
OoCHOBax (h)YHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYp, SBICHUH, IPOLEAYP TPaXKIaHCKOTO
oOmecTBa (BIOOPHI, OMPOCHI U JIPYro€), YMEHHE B3aUMOJICHCTBOBATH C COIMATIHLHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX QYHKIUSIMH U Ha3HAUCHHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOPMHUPOBAHHOCTh POCCUHCKONM TPAKIAHCKOM WJIEHTUYHOCTHU, YBAXKEHUA K
MPOIIOMY M HACTOALIEMY POCCHKWCKOM MAaTeMaTUKH, LEHHOCTHOE OTHOLICHUE K
NOCTHKEHUSAM POCCUMCKUX MATEMAaTHKOB M POCCUMCKOM MAaTEMATHYECKOM IIKOJIBI,
MCIIOJIb30BAHUE ATUX JOCTHXKEHHUM B IPYTUX HayKaX, TEXHOJOTUAX, chepax SIKOHOMUKH;

3) IYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HaHUE JIyXOBHBIX IIEHHOCTEH POCCHUIMCKOro Hapoaa, CHOpMUPOBAHHOCTH
HPAaBCTBEHHOI'0 CO3HAHUs, 3THUYECKOTO IIOBEAECHHUS, CBSI3aHHOIO C NPAKTUYECKUM
MIPUMEHCHUEM JOCTH)KECHUW HAYKH W JESTEIBHOCTHIO YUYEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJIa B IOCTPOCHUE YCTOWYUBOTO OYTyIIIETO;

4) 3cTeTHYECKOEe BOCIIMTAHUE:

ACTETUYECKOE OTHOILICHUWE K MHUPY, BKIOYasg OCTETHUKY MaTeMaTUYE€CKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7a4, PEUICHUN, PACCYKIEHUW, BOCIPUUMYUBOCTH K
MAaTEMATUYECKUM ACTIEKTAM Pa3JIMYHbIX BUJIOB UCKYCCTBA;



5) pusuyeckoe BocMTAHME:

c(OPMHUPOBAHHOCTh YMEHHS MPUMEHSITh MaTeMaTHYEeCKUE 3HAHUSA B HHTEpecax
3I0pOBOr0 M 0€e30macHOro o0pas3a KU3HU, OTBETCTBEHHOE OTHOLIEHHWE K CBOEMY
3I0pOBBIO  (30POBOE IMHTaHWE, COANTAHCUPOBAHHBIA PEXHUM 3aHATUH M OT/AbIXA,
peryispHas pu3ndeckas aKTUBHOCTD), (PHM3NYECKOE COBEPIIICHCTBOBAHUE MPHU 3aAHATHUIX
CIIOPTHUBHO-03/I0POBUTEIBHON 1€ATENbHOCTBIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTh K TPYZAY, OCO3HAHHUE IIEHHOCTH TPYIOJIOOMS, MHTEPEC K Pa3IUIHBIM
chepam TpodecCHOHATBHON ACATENBHOCTH, CBSI3aHHBIM C MaTeMaTUKoOW u ef
MPWIOKEHUSIMHA, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOp Oyaymed mnpodeccun u
peann30BbIBaTh COOCTBEHHBIC KU3HEHHbIE IUIaHbl, TOTOBHOCTh M CIOCOOHOCTH K
MaTEMaTUYECKOMY OOpa30BaHUIO M CaMOOOPa30BaHUIO HA MPOTSKEHUU BCEU KU3HH,
TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PEIICHUM MPAKTHUECKHX 3a/1ad MATeMaTHYECKOU
HaIPaBJICHHOCTH;

7) 3K0JIOTHYeCcKOe BOCTIMTaAHME:

c(hOpPMHUPOBAHHOCTh HKOJIOTHYECKON KYJIbTYpbl, TOHUMAHUE BIUSHUS COLIUAIBHO-
HKOHOMHUYECKHUX IMPOIIECCOB HA COCTOSHUE MPUPOJIHON U COLMAIILHOMN CpeJIbl, OCO3ZHAHUE
r100ampbHOTO  XapaKTepa OJKOJOTUYECKUX MpOoOJIeM, OpHEHTAIMs Ha MPUMEHEHHE
MaTEeMaTHYECKUX 3HAHUN [Js pemieHus 3aJad B O0JIaCTH OKpYKalomeHd Cpessl,
MJJAHUPOBAHKUE TIOCTYMKOB M OLIEHKHM WX BO3MOXHBIX IMOCJEACTBUI JI OKpYyKarouien
Cpelbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTHKH, TTOHMMAHWE MAaTEMAaTHUYECKOW HAyKW Kak
chepsl YeTOBEYECKOM ACATEIBHOCTH, ITANOB €€ Pa3BUTHUS W 3HAYUMOCTHU JIJISl Pa3BUTUS
[MBWJIN3AIIMK, OBJIAJICHUE SI3BIKOM MAaTEMAaTHKA W MaTeMaTUYeCKOW KyJIbTYypol Kak
CpPEICTBOM  TIO3HAHWSI ~ MHpPA, TOTOBHOCTh  OCYIICCTBISITH ~ NMPOEKTHYIHO U
HCCJIEIOBATEIECKYIO IEITEIbHOCTh MHANBUIYATLHO U B TPYIITIC.

METANIPEIMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHSA

ba3oBble J1oruueckue qeMCTBUA:

BBIABISATH W XapaKTEpPU30BaTh CYIIECTBEHHbIC NPU3HAKKM MaTEMaTUYECKUX
O0OBEKTOB, TOHSATUN, OTHOIICHUN MEXIy MOHITUAMH, (POPMYIUPOBATH OMpPEACIICHUS
MOHATHUM, YCTaHABIWBATH CYIIECTBEHHBIA MPU3HAK KIACCU(PUKAIIUK, OCHOBAHUS IS
0000ITICHNS U CpaBHEHUS, KPUTEPHH MPOBOIUMOTO aHAIM3A;

BOCIIPHHUMATh, (DOPMYIUPOBATh M TIPEOOPA3OBHIBATH CYKIICHUS: YTBEPAUTEIHHBIC
¥ OTpHUIIaTeIbHBIC, CIUHUYHBIC, YACTHBIC U 00IIUE, YCIOBHBIC,

BBISBJISATH MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W TMPOTHUBOPEYUS B
(haxTax, TaHHBIX, HAOTIOICHUSIX U YTBEPKACHUSX, IIPEAJIaraTb KPUTEPUU ISl BBISIBIICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUNN;



JenaTh BBIBOABI C  MCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
UHAYKTUBHBIX YMO3aKIIIOUEHHH, YMO3aKIIIOUEHH 110 aHATIOTUH;

POBOJUTH CAMOCTOSITEBHO JOKAa3aTeIbCTBA MAaTEMAaTHYECKUX YTBEPKICHUMN
(OpsiMBIE W OT MPOTHBHOIO), BBICTPAMBATh ApPryMEHTALMIO0, MPUBOAMUTH IMPUMEPHI U
KOHTPIPHUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKIEHUS U BBIBOJIBI;

BBIOMpATh croco0 perieHus yueOHoM 3afaun (CpaBHUBATH HECKOJIBKO BapHAHTOB
penieHus, BbIOMpaTh Hanbosee MOAXOASIIUNA C Y4ETOM CaMOCTOSITENIBHO BbIJCICHHBIX
KpUTEPHUEB).

Bba3oBble uccienoBarenbckme 1eiicTBUS:

HCIIOJIb30BaTh  BOIPOCHl KAaK HCCIEAOBATEIbCKUHA WHCTPYMEHT  IIO3HAHMS,
(dbopMyIupoBaTh BOMPOCHI, (PUKCHUPYIONIME MPOTUBOpEuUre, MpoOJeMy, yCTaHABIUBATH
MCKOMOE U JIaHHOE, (POPMUPOBATH TUIOTE3Y, ApTyMEHTUPOBATH CBOIO TIO3UIUIO, MHEHUE;

MIPOBOJIUTH CAMOCTOATENBHO CIUIAHWPOBAHHBIM SKCIEPUMEHT, HCCIEIOBAaHUE IO
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTU4ecKoro oOO0BbEeKTa, fABJEHUS, IMpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy 00bEKTaMHU, SBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENIbHO  (hopMynHpoBaTh O0OOOIIEHUST U BBIBOJABI IO pe3yjibTaTaMm
MPOBEAEHHOTO HAOIIOACHUS, MUCCIEI0BAaHUS, OLICHWBATH JTOCTOBEPHOCThH IOJIYYEHHBIX
pe3yJbTaTOB, BBIBOJOB M O000IICHUH;

MIPOTHO3UPOBATh  BO3MOXKHOE pa3BUTUE Mpolecca, a TakKe BBbIIBUIaTh
IIPEATOJIOKEHNS O €r0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ nndopmanmueii:

BBISIBJIATH A€(UUUTHI MH()OPMALUH, TaHHBIX, HEOOXOIUMBIX JUIsl OTBETA Ha BOIIPOC
U JUI pelIeHUs 3a]1a4H;

BbIOMpaTh WH(GOPMALMI0 M3 HCTOYHUKOB pA3JUYHBIX THUIIOB, aHAJIM3UPOBATh,
CUCTEMATHU3UpPOBaTh W HMHTEPIPETUPOBATH HH(POPMAIMIO PA3IUYHBIX BUIOB U (popm
IIPE/ICTABIICHHUS;

CTPYKTYpPUpPOBaTh HMH(OpPMALMIO, TMPEACTABIATH €€ B pa3inyHbIX (opmax,
WJUTIOCTPUPOBATH TpapUUecKy;

OLICHHMBATh HAJA&KHOCTh MHPOpPMALMU MO CAMOCTOATEIBHO CPOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTHBHBIC YHHMBeEpPCAIbHbIE y4eOHbIE 1eHCTBUSA

Oo0wmenue:

BOCIIPUHUMATh U (HOPMYJIHPOBATh CYXKJEHUS B COOTBETCTBHUHM C YCJIOBHSIMH U
LEIsIMU OOIIEHUS, ICHO, TOYHO, TPAMOTHO BbIpaXkaTh CBOIO TOUKY 3pPEHUSI B YCTHBIX W
MMCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJy PEIICHMs 3aJaud, KOMMEHTUPOBATH
IIOJIyYEHHBIA PE3yJIbTaT;

B xoJe OOCYyXIeHHUs 3aJaBaTh BONPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI,
npo0JieMbl, pemaeMol 3aJauu, BBICKA3bIBaTh WJEH, HAICJICHHbIE Ha MOMCK pEIlIeHus,
CONOCTABJATh CBOM CYXACHUA C CYXKICHUSAMH JPYTMX YYaCTHUKOB JUajora,
oOHapy>XuUBaTh pazMyle U CXOACTBO MO3ULIUNA, B KOPPEKTHON (popMme GpopMynnpoBaTh
Pa3HOIIIACHS], CBOU BO3PAKEHUS;



NPEICTaBIATh pEe3yJbTaThl pEUICHUS 3aJlayd, DSKCIEPUMEHTa, MCCIEI0BaHNUA,
POEKTa, CaMOCTOSITENIbHO BbIOMpaTh (QopMar BBICTYIUIEHUSI C Y4E€TOM 3ajay
pe3eHTalMU U OCOOEHHOCTEH ayAUTOPHUH.

PeryisiTuBHbIE YHMBepPCcAJbHbIE YYeOHbIe 1eliCTBHUSA

Camoopranusanus:

COCTaBIISITh IUTAH, aJTOPUTM pEIICHUs 3a/Jayd, BbIOMpaTh CHoOco0 pelIeHus ¢
Y4ETOM HMMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaThb M
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOM MH(OpMAIIUU.

CaMOKOHTPOJIb, SMOIIUOHAJIbHBI HHTEJIEKT:

BJIQJICTh HAaBBbIKAMH I103HABATEIBHOU pPEQIIEKCUU KaK OCO3HAHUS COBEPLIAEMBIX
NEUCTBUNA M MBICIUTEIBHBIX IPOIECCOB, HMX pPE3yJbTaTOB, BIAJETh CIOCOOAMHU
CaMONPOBEPKH, CAMOKOHTPOJI IMpolecca M pe3yJbTaTa pPEIICHHs MaTeMaTU4eCKOR
3aJlauu;

OpEABUIETh TPYOHOCTH, KOTOPHIE MOTYT BO3HHKHYTh IPpH PEIICHUM 3a/JayH,
BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, IAHHBIX,
HaliJICHHBIX OIMOOK, BHISIBIICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pE3yJibTaTa LEIU W YCIOBUAM, OOBSICHATH MNPUUUHBI
JOCTIKEHUS WIIH HEIOCTUKEHUS PE3YNIbTATOB JICSITEIIbBHOCTH, HAXOIUTh OIIMOKY, /1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJIBHOCTD:

MMOHUMAaTh U MCMOJIb30BATh NPEUMYLIECTBA KOMAaHAHOW U UHAUBUIYAJIbHOM PaOOTHI
pU  pEIIeHUH Y4YeOHBIX 3a/Jady, MPUHUMATh I1I€JIb COBMECTHOW JI€ITEIbHOCTH,
MJIAHUPOBATh OPraHU3AIMI0 COBMECTHOM paboThl, paclpeAeisaTh BHABI padoT,
JIOTOBApUBAThCA, OOCYXKJIaTh TMPOIECC W pe3ylbTaT paboThl, 0000IIaTh MHEHHUS
HECKOJIBKMX JIFO/ICH;

y4acTBOBaTh B TIpynmnoBbIX (opmax padboTel (00CykaeHus, OOMEH MHEHH,
«MO3TOBBIE TITYPMBDY U UHBIE), BHITIOIHITH CBOIO YaCTh PA0OThI U KOOPAMHUPOBATH CBOU
JEUCTBUA C JPYTUMHU YJEHAMU KOMAaH/IbI, OIEHUBATh KAYECTBO CBOETO BKJIaJa B OOIIMIA
MPOAYKT MO KPUTEPUSIM, CPOPMYTUPOBAHHBIM YHAaCTHUKAMU B3aUMO/ICUCTBUS.

IMPEAMETHBIE PE3YJIBTATDBI

K xonmy 10 kiaacca oOyyaromuiicss HayquTCS:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMHU TOHSITHUSIMU CTEPEOMETPUU TPHU PEIICHUH
3a/1a4 U MPOBEJICHUN MAaTEMATUUECKUX PACCYKICHMUII;

e TMPUMEHATH AKCUOMBI CTEPEOMETPUU M CIEICTBUS M3 HUX IMPU PEIICHUU
reOMETPUYECKUX 3a/1a4;

e KJacCUPUIMPOBATH B3aUMHOE PACIOJIOKEHHUE TPSIMBIX B MPOCTPAHCTRBE,
IJIOCKOCTEW B MPOCTPAHCTBE, NPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OINEPUPOBATH TMOHSATHUSMH, CBS3AHHBIMH C YIJIAMH B TMPOCTPAHCTBE:
MEXy IPsIMBIMHU B MPOCTPAHCTBE, MEXTY MIPSMOMN U INTIOCKOCTHIO;



CBOOOJTHO OIEPUPOBATH MOHATUAMHU, CBI3aHHBIMU C MHOTOTPAaHHUKAMU;
CBOOOJIHO pacro3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (IIpU3Ma, TUPAMUIA,
IPsIMOYTOJIbHBIN Mapajijiesienumne, Kyo);

KJIacCU(PUITMPOBATh MHOTOTPAaHHUKHU, BEIOMPAst OCHOBAHUS TSI KITaCCU(UKAIIHH;
CBOOOJHO ONEPUPOBATH MOHITUSAMH, CBI3AHHBIMUA C CEUCHUEM MHOTOTPAHHHKOB
IJIOCKOCTBIO;

BBIMIOJIHATh [APAJIIENIbHOE, LIEHTPAIBHOE M OPTOTOHAIBHOE MPOEKTUPOBAHUE
¢Gburyp Ha TUIOCKOCTh, BHITIONHATH N300paKeHHs (GUTYP HA TUTIOCKOCTH;

CTPOUTHh CEYEHHUS] MHOTOIPAHHHUKOB pA3JUYHBIMM METOJIAMH, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYDP: BHU
CBEpXY, COOKY, CHU3Y;

BBIUKCIIATh IUIOMIAJAM TOBEPXHOCTEH MHOTOIpaHHUKOB (MpuU3Ma, MUpamMuia),
T€OMETPUUYECKUX TEJ C TPUMEHEHUEM (HOPMYT;

CBOOO/IHO OIEpPUPOBATH MOHITUSIMU: CAMMETPUS B IPOCTPAHCTBE, LIEHTP, OCh U
IUIOCKOCTh CUMMETPUH, IIEHTP, OCh U TUIOCKOCTh CUMMETPHUU (DUTYPHI;

CBOOOJTHO  OINEPUPOBATH TOHATUSAMH, COOTBETCTBYIOIIUMHU BEKTOpaM U
KOOpAMHATaM B IIPOCTPAHCTBE;

BBINOJIHATH JICUCTBUS HAJl BEKTOPAMU;

pelIaTh 3aa4M Ha JOKa3aTeJIbCTBO MATEMAaTUUECKUX OTHOIIECHUNA M HAXOXKICHUE
FEOMETPUYECKUX BEIWYMH, IPUMEHSS U3BECTHBIE METOJbl NPU PELICHUU
MAaTeMaTHYEeCKUX 3a]1a4 IMOBBIIIEHHOTO U BBICOKOTO YPOBHSI CII0KHOCTH;
NPUMEHATh  MPOCTEUININE  MPOTPAMMHBIE  CPEACTBA UM JJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a]1a4;
W3BJIEKaTh, TMPeoOpa3oBbIBATH M  WHTEPIPETUPOBATH  HUHPOPMAIUIO O
IPOCTPAHCTBEHHBIX TEOMETPUUECKHX (DUTYpax, IPEICTABICHHYIO Ha YEPTEKAX U
PUCYHKAX;

MPUMEHATH TOJYYCHHBIE 3HAHUS HA MPAKTHKE: CPABHMBATH U AHAIU3UPOBATH
peaIbHBIE CUTyalluW, MPUMEHSITh HW3YyUYECHHBIE NOHSTHUS B IMPOLECCE TOUCKA
pelieHus MaTeMaTH4ecKu CGHOPMYIMPOBAHHONW MPOOJIEMbI, MOJEIUPOBATH
pEAJIbHBIE CUTYAIMU HA SI3bIKE T€OMETPHUH, UCCIIEN0BATH ITIOCTPOECHHBIE MOJEIH C
UCIIOJIb30BAHUEM TE€OMETPUYECKUX TOHATUM W TEopeM, ammapara ainreOphl,
pelIaTh MPAKTUYECKHE 3a7ayd, CBA3aHHBIE C HAXOXKICHUEM T€OMETPUUYECKUX
BEJIMYMH;

MMETh TPEJCTaBICHUST 00 OCHOBHBIX JTamax pa3BUTHS TEOMETPUU Kak
COCTaBHOM yacTu (hyHAaMEHTa Pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

KoaunuecTBO 4acoB

Ne Hamvenonaiue pasienon i K JuiekTpoHHbIE (HUGpoBbIE) 00pa3oBaTeIbHbIE PeCYPChl
n/n TeM NPOrpamMMbl Bcero OHTPOJBHBIC P ep P peeyp
padoThI
1 Bseznenue B ctepeoMeTputo 23 1 https://resh.edu.ru/office/user/profile/https://www.yaklass.ru/https://ege.sdamgia.ru
BsauMHOe PaCIIONOKEHNE https://resh.edu.ru/office/user/profile/https://www.yaklass.ru/https://ege.sdamgia.ru
2 6 1
HPSIMBIX B IPOCTPAHCTBE
3 [lapamnenpHOCTh OPSAMBIX U 8 https://resh.edu.ru/office/user/profile/https.//www.yaklass.ru/https://ege.sdamgia.ru
IIJIOCKOCTEMN B IPOCTPAHCTBE
4 [eprieHAUKYIAPHOCTD MPSIMBIX 25 https://resh.edu.ru/office/user/profile/https://www.yaklass.ru/https://ege.sdamgia.ru
U IJIOCKOCTEW B IIPOCTPAHCTBE
5 Vbl U PACCTOAHUS 16 1 https://resh.edu.ru/office/user/profile/https://www.yaklass.ru/https://ege.sdamgia.ru
6 MHOTOrpAHHIKH 7 1 https://resh.edu.ru/office/user/profile/https://www.yaklass.ru/https://ege.sdamgia.ru
7 BeKTOpPBI B POCTPAHCTBE 12 https://resh.edu.ru/office/user/profile/https://www.yaklass.ru/https://ege.sdamgia.ru
3 [ToBTrOpenue, o0600LmIEHNE U 5 ) https://resh.edu.ru/office/user/profile/https://www.yaklass.ru/https://ege.sdamgia.ru
CHUCTEMAaTH3alysl 3HAaHUU
OBLIEE KOJIMYECTBO YACOB IIO 102 6

[TPOT'PAMME
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HOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne

Tema ypoka

KoaunuecTBO 4acoB

JJIeKTPOHHbIE undposBbie

n/m KounTtpoJbHbIe patoThI o0pa3oBaTe/ibHbIE PeCYPChI
OcHOBHBIE TIpaBHJIa W300paKEHUS HA PUCYHKE bubmmorexa [IOK

1 TUIOCKOCTH, TapajlIeNIbHBIX MPSMBIX (OTPE3KOB), https://myschool.edu.ru/
CepeIMHbI OTPE3Ka https://www.yaklass.ru
[ToHsiTUst ~ CTEpEeOMETpUM:  TOYKa,  MpsMasd, bubnuoreka LIOK
IUIOCKOCTh, MPOCTpaHCcTBO. OCHOBHBIC MpaBHiIa https://myschool.edu.ru/

2 U300paKeHUs]  Ha  PUCYHKE  IUIOCKOCTH, https://www.yaklass.ru
NapajuleNIbHBIX MPSAMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka
[Monsitust: HepeceKaruecs IUIOCKOCTH, bubnuoreka LIOK

3 MepeceKkaromecss  npsMas HW  IUIOCKOCTb; https://myschool.edu.ru/
MOJYTIPOCTPAHCTBO https://www.yaklass.ru
[MonsTHs: nepeceKaroInecst TUIOCKOCTH, bubnmoreka LIOK

4 NepeceKkaronmecss npsMas HW  IUIOCKOCTb; https://myschool.edu.ru/
MOJYTIPOCTPAHCTBO https://www.yaklass.ru
MHororpanHuky, H300paK€HUE MPOCTEUIINX bubnnorexa [JOK

5 MPOCTPAaHCTBEHHBIX (HUTYP, HECYIIECTBYIOIINX https://myschool.edu.ru/
00BEKTOB
MHOTOrpaHHUKH, H300paKEHUE MPOCTEHUIINX https://www.yaklass.ru

6 MPOCTPAHCTBEHHBIX (UTYp, HECYIIECTBYIOIINX
00BEKTOB

7 AKCHOMBI CTEPEOMETPUH U IEPBBIE CIIEICTBHUS bubnnorexa [JOK
U3 HUX https://myschool.edu.ru/

8 AKCHOMBI CTEPEOMETPUM U TEPBBIE CIEICTBHS https://www.yaklass.ru

U3 HUX
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AKCHUOMBI CTEPEOMETPUM U TIEPBBIC CIIEACTBUS
n3 HuXx. CpoocoObl 3amaHusi MPSAMBIX U
mwiockocTeil B mpoctpaHcTBe. (OO003HAUECHUSA
MPSIMBIX U IJIOCKOCTEH

bubmuoreka [JOK
https://myschool.edu.ru/

10

N300pakeHne ceueHW NHpamMHIbl, Kyba u
NPU3MBI, KOTOPBIE MPOXOIAT uepe3 ux péodpa.
N300paxkeHue  mepecedeHHs  IOJIyYEeHHBIX
IUIOCKOCTEeH.  PackpammBaHue — TOCTPOCHHBIX
CEeYCHHI pa3HbIMHU LBETAMH

https://www.yaklass.ru

11

N300pakeHne cedeHW nUpamMuabl, Kyba u
IIPU3MBbI, KOTOpPbIE HPOXOAAT uepe3 ux pédpa.
N300paxkeHne  mepecedeHus  IOJIyYEHHbIX
IwiockocTel.  PackpammuBaHMe — ITOCTPOECHHBIX
CCUEHUI Pa3HBIMHU LIBETAMU

bubmuoreka [JOK
https://myschool.edu.ru/

12

N300pakeHne cedeHWl nUpamMuabl, Kyba u
MPU3MBbI, KOTOpbIE HPOXOAAT uepe3 ux pédpa.
N300paxkeHne  mepecedeHus  IMOJIyYEHHbIX
IiockocTel.  PackpammyBaHMe — MTOCTPOECHHBIX
CEUEHUN Pa3HBIMU LIBETAaMU

https://www.yaklass.ru

13

N300paxenne cedeHuit mnupamMuibl, Kyda u
MPU3MBbI, KOTOpbIE HPOXOAAT uepe3 ux pédpa.
N300paxkeHne  mepecedeHus  IMOJIyYEHHbIX
IiockocTel.  PackpammyBaHMe — TOCTPOEHHBIX
CEUEHUN pa3HBIMU LIBETAMU

bu6mmoreka [IOK
https://myschool.edu.ru/

14

15

Merton cnesioB it MOCTPOSHUS CeUSHU

Meron cnenoB g IOCTPOEHUS  CEUYCHMIA.
CaolicTBa niepece4eHn MPSIMBIX U MJIOCKOCTEN

https://www.yaklass.ru

bu6mmoreka [JOK
https://myschool.edu.ru/

16

Meton cnemnoB Uil TOCTPOCHHSA  CEYCHHM.
CaoiicTBa niepece4eHnii MPsIMbIX U MIO0CKOCTEN

https://www.yaklass.ru
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[Toctpoenue cedenuit B mmpamujae, Kybe IO

bubmuoreka [JOK

17 TpéM Toukam Ha péopax. Co3maHHE BBIHOCHBIX https://myschool.edu.ru/
YepTeKeH U 3aIKCh IaroB MOCTPOCHUSI
[Toctpoenue cedenuit B mmpamujae, Kybde 1o https://www.yaklass.ru
18 TpéM Toukam Ha pEéOpax. Co3maHue BBIHOCHBIX
YepTeKel M 3alKCh IIaroB MOCTPOCHUS
[TocTtpoenue cedyeHuid B mnupamuzae, Kyde Io bubmuotexa [JOK
19 TpéM Toukam Ha p&Opax. Co3gaHue BBIHOCHBIX https://myschool.edu.ru/
YepTe)Kel M 3alKCh IaroB MOCTPOCHUSI
[TocTpoeHue cevyeHuit B mUpamuae, Kyode 1o https://www.yaklass.ru
20 TpéM TOoukaM Ha péOpax. CozmaHue BBIHOCHBIX
YepTe)Kel U 3aIKCh IaroB MOCTPOCHUSI
[loBropenne  nmanumerpuu:  Teopema 0O bubnunorexka [JOK
21 IIPOIOPIMOHAIBHBIX OTpEe3Kax. ITomobue https://myschool.edu.ru/
TPEyroJbHUKOB
[ToBTopenue mmanuMerpun: Teopema MeHemnast. https://www.yaklass.ru
27 PacueThl B CeYCHHMSX Ha BBIHOCHBIX UYEpPTEIKaX.
Hcropus pa3BUTHS TUTAHUMETPUHU u
CTEpPEeOMETPUH
93 KonTponbHas pabora "AKCHOMBI CTEPEOMETPHH. bubnnorexa [JOK
Ceuenus" https://myschool.edu.ru/
Bzanmnoe pacrnoyoxeHue IPSMBIX B https://www.yaklass.ru
24 npoctpaHcTBe.  CKpeluBaromyecs  MpsMbIe.
[MpusHaku CKPEIINBAIOIIUXCS IPSMBIX.
[MapanienbHbIe MPSIMBIE B IPOCTPAHCTBE
Teopema 0 CyIIecTBOBaHMHM U €JHHCTBEHHOCTH bubnmnorexa LIOK
o5 OpsMOl  mapanjienbHOW — JaHHOM  MpsSIMOH, https://myschool.edu.ru/

MPOXOASAIIEH uYepe3 TOUKY MPOCTPAHCTBA U HE
Jexamed Ha JaHHOM mpsmou. Jlemma o
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NepeCCUCHU mapalJICJIbHBIX MPpAMBIX
IIJIOCKOCTBIO

26

27

28

29

[TapamrensHOCTB Tpex IpsMbIX. Teopema o TpEX
NapajuIeIbHbIX IIPSAMBIX. Teopema 0
CKPELIUBAOIINXCS MPSMBIX

[TapamnensHoe npoekTupoBanue. (OCHOBHBIE
CBOMCTBAa NApaJJICIbHOIO  MPOEKTUPOBAHUSA.
N300pakeHne pa3HbIX (GUTYyp B HapaliebHON
MIPOEKLINU

IlenTpansHas MIPOEKLIUS. Yron c
COHANPABJICHHBIMA CTOPOHAMHU. YTONI MEXAY
MPSIMBIMU

3ajayn Ha J0Ka3aTelbCTBO U HCCIIECOBAHHE,
CBS3aHHBIE C PACMOJOXKEHUEM TMpPSIMBIX B
MIPOCTPAHCTBE

https://www.yaklass.ru

bu6mmoreka [IOK
https://myschool.edu.ru/

https://www.yaklass.ru

bubmuoreka [JOK
https://myschool.edu.ru/

30

[ToHsTHA: MapaJIETbHOCTh NPSIMOM U INIOCKOCTH
B 1mpocTpaHcTBe. lIpu3Hak mnapamiesabHOCTH
psAMON 151 IIJIOCKOCTH. CaoiicTBa
MapaJJIENBHOCTHU MPSAMOU U INIOCKOCTH

https://www.yaklass.ru

31

I'eomeTprueckue 3ajauyd Ha BBIYUCIEHHE U
JI0Ka3aTeNbCTBO, CBSI3aHHbIE c
MapajuleIbHOCThIO TMPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE

bu6mmoreka [IOK
https://myschool.edu.ru/

32

33

IToctpoeHune cedyeHHs, MNPOXOIAIIETO uepes3
JTAHHYIO MPSAMYIO Ha YEepTeXe U MapajsieIbHOrO
npyro npssmou. Pacuér oTHOmeHnin
[TapannenpHass npoekuMs, MPUMEHEHHE I
MOCTPOSHMSI CeUYeHUl Kyba 1 mapayienenurnesa.
CaoiicTBa napaienenurnena u npu3Mbl

https://www.yaklass.ru

bu6nmoreka [JOK
https://myschool.edu.ru/
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34 [MTapannenbHeie TUIOCKOCTH. ) [Tpusznaku https://www.yaklass.ru
NapauIeIbHOCTH JBYX IUIOCKOCTEH
Teopema 0 mapamuieIbHOCTH U €IUHCTBEHHOCTH bubnmoreka [JOK
35 IUIOCKOCTH,  MPOXOISIICH qupez. TOYKY, HeE https://myschool.edu.ru/
NPUHAIISKAIIYI0 ~ JaHHOW  IUIOCKOCTH |
CJIEJICTBUS U3 HEE
CBoiicTBa  mapajuleIbHBIX  IUIOCKOCTEH: O https://www.yaklass.ru
36 MapajyieIbHOCTH  MPSIMBIX  MEPECEUYCHUsT IpH
MEPeCceueHNH JBYX MMapauICIbHBIX IUIOCKOCTEH
TpeThen
CpoiicTBa MapaJJieNIbHBIX  IUIOCKOCTEH: 00 bubnunoreka [JOK
OTpe3Kax napajieIbHbIX IPSIMBIX, https://myschool.edu.ru/
37 3aKITIOYEHHBIX MEXTY napasuieTbHBIMA
IUTIOCKOCTSIMHU; O TIEPECEUCHHUU TPSIMON C JBYMS
napajuieIbHBIMUA TUIOCKOCTSIMH
38 IToBropenue: Teopema ITudaropa Ha mockoctu https://www.yaklass.ru
39 [loBTOpEHME: TPUTOHOMETPHUS MPSAMOYTOJIBHOTO bubnnorexa [JOK
TPEyroJibHUKa https://myschool.edu.ru/
40 CaoiicTBa KyOa 1 IPSIMOYTOJIBHOTO https://www.yaklass.ru
napauiesnenumnena
41 Bbruncnenne JIMH  OTpe3KOoB B KyOe U bubnnorexa [JOK
NPSIMOYTOJIPHOM TMapaJuiesenuIe/ e https://myschool.edu.ru/
[TeprieHAMKYIAPHOCTh MPSIMOW M TUIOCKOCTH. https://www.yaklass.ru
42 [Ipy3Hak MNEepHEHIUKYISPHOCTH MPAMOUW H
TUTOCKOCTH
[leprieHAMKYASAPHOCTE NPSIMOM U IUIOCKOCTH. bubnmoreka [JOK
43 [Ipu3Hak MEPHEeHAMKYISIPHOCTH TMPSIMOH U https://myschool.edu.ru/

IIIIOCKOCTH
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Teopema 0 CylmeCTBOBaHMM W €IMHCTBEHHOCTH

https://www.yaklass.ru

m MPSAMOW, MPOXOISIIICH yepes TOYKY
MPOCTPAaHCTBA M MEPHEHIUKYISIPHOM K
IJIOCKOCTH
45 [I10CKOCTH M NEPIEHIUKYISIPHBIE UM MPSMBbIE B bubmumorexa [IOK
MHOT'OTpaHHHKaX https://myschool.edu.ru/
46 IT10CKOCTH M TEPICHIUKYIISPHBIC UM MPSIMBIC B https://www.yaklass.ru
MHOTOTpaHHHKaX
47 [lepnienaukynsap u HakioHHas. [loctpoenue bubnunoreka [JOK
MEePICHIUKYIIAPA U3 TOUKU Ha IPAMYIO https://myschool.edu.ru/
48 [Mepnenaukynsip wu HakioHHas. [loctpoenue https://www.yaklass.ru
MEPIIEHANKYIISIPA U3 TOYKU Ha MPSIMYIO
49 Teopema o Tpéx mepneHAUKYsApax (mpsimMas u bubnunoreka [JOK
obparHasi) https://myschool.edu.ru/
50 Teopema o Tpéx mepreHIUKy/Ispax (mpsmas u https://www.yaklass.ru
oOpatHas)
o1 VYroa Mexay CKpeluBaoUMUCS PSIMbIMU Brbmiorexa LIOK
https://myschool.edu.ru/
59 [Touck  MEpHEHOWKYNAPHBIX  HPSIMBIX  C https://www.yaklass.ru
TTOMOIIBIO TIEPIIEHINKYIISPHBIX TUIOCKOCTEH
53 OpToroHanbHOE IPOEKTUPOBAHUE bubamorexa HOK
https://myschool.edu.ru/
[Toctpoenue ceueHWid  KyOa, TIPU3MBEI, https://www.yaklass.ru
54 MPaBUJILHON MUPAMUIBI C IIOMOIILIO
OPTOTOHAJIBHON MPOEKIINHU
[Toctpoenue CEYEHUI KyOa, MIPU3MBI, bubnmoreka [JOK
55 MPaBUIBHOMN TUPaMHUJIBI c TIOMOIIIBIO https://myschool.edu.ru/

OPTOTOHAJIBLHOMN MPOEKIINHU
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CumMeTpusi B INPOCTPAHCTBE OTHOCHUTEIBHO

https://www.yaklass.ru

56 TIJIOCKOCTH. [Tnockoctr CUMMETpHUI B
MHOTOIpaHHHKaX

57 [Ipyu3Hak NEpHEHIUKYISPHOCTH NPSAMOH W bubmumorexa [IOK
TUIOCKOCTH KakK CIIEJICTBUE CUMMETPUHU https://myschool.edu.ru/

58 HpaBI/IJ'IBHIiIe MHOTOTPaHHHKH. Pacuér https://www.yaklass.ru
pacCTOSIHUN OT TOYKH JI0 TUIOCKOCTH

59 IIpaBunbHBIE MHOTOTPaHHUKHU. Pacuér bubnnorexka [JOK
PacCTOSIHUN OT TOYKH JI0 IUIOCKOCTH https://myschool.edu.ru/
CriocoOsr OITYCTHTH MIEePIICHTUKYIISPBI: https://www.yaklass.ru

60 CUMMETpHS, CIBUI TOYKM [0 NapauieIbHOU
IpsAMON

61 CnBur 1o HenapajuieJIbHOW MPSMOM, U3MEHEHUE bubnunoreka [JOK
paccTostHUI https://myschool.edu.ru/
KonrponbHas pabora "B3zanMHoe https://www.yaklass.ru

62 pacmojoXeHHe TpPSMBIX M IUIOCKOCTEH B
npocTpaHcTae”
[loBrOopenue: yroa Mexay HpsSMBIMH  Ha bubnnorexa [JOK

63 IUIOCKOCTH, TPUTOHOMETPHSI B IPOU3BOJILHOM https://myschool.edu.ru/
TPEyToJIbHUKE, TeOpeMa KOCUHYCOB

64 [ToBTOpEeHHUE: Yroyi MEXIy CKPEUIMBAIOIIMMUCS https://www.yaklass.ru
IPSIMBIMH B TIPOCTPAHCTBE

65 ['eomeTprueckre MeETOJbl BBIYUCICHUS YTJja bubnmnorexa LIOK
MEXy IPSIMBIMU B MHOT'OI'paHHHKaX https://myschool.edu.ru/

66 JIByrpanubiii yron. CBOHCTBO JIMHEHHBIX YIIOB https://www.yaklass.ru
JABYTPaHHOTO yTJja

67 [lepnennukynspueie  miaockoctu.  CBoiicTBa bubnuorexa [JOK

B3aMMHO NEPIEHIUKYIISIPHBIX IJIOCKOCTEN

https://myschool.edu.ru/
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[Ipu3Hak nEepPHNEHAUKYISIPHOCTH IUIOCKOCTEH;
TeopeMa O TpAMON  mepecedeHusl  JIByX

https://www.yaklass.ru

08 IUIOCKOCTEH  MEPIEHIUKYJISAPHBIX  TPEThei
IUIOCKOCTH
IIpssMOyTONBHBIM napajuleIeuIes; KyO; bubmumorexa [IOK
69 U3MEPEHHS, CBOMCTBa IPSIMOYTOJIBHOTO https://myschool.edu.ru/
napaJuiesenuresa
20 Teopema o0  auaroHam  OPSMOYTOJBHOTO https://www.yaklass.ru
napaJuiesienure/a u caeCTBUE U3 Hed
CrepeoMeTpuyecKUe U TPHUKIAJHBIC 33a4H, bubaunorexa [IOK
71 CBSI3aHHBIE CO B3aUMHBIM  PACIOJOKCHHEM https://myschool.edu.ru/
HPSMBIX U TJIOCKOCTH
IToBTOpEeHHe:  CKpEIIUBAIOIIMECS  MPSIMEIC, https://www.yaklass.ru
72 napajulelibHble  IUIOCKOCTH B CTaHAapTHBIX
MHOTOTPaHHHKAX
[Tapa napasieabHbIX TJIOCKOCTEM Ha bubnuotexa [JOK
73 CKPEIIMBAIOIINXCS MPSIMBIX, PACCTOSHUE MEKITY https://myschool.edu.ru/
CKPEIIUBAIOIIUMHUCS  MPSIMBIMH B MPOCTBIX
CHUTYaIUSIX
74 Paccrosune OT TOYKM  JO  IIJIOCKOCTH, https://www.yaklass.ru
PacCTOSIHHE OT MPSMOH JI0 MIIOCKOCTH
Beruucnenune paccTostHu MEXKIY bu6nuorexa [IOK
75 CKPCUIMBAIIUMUCS TMPSIMBIMH  C  TTOMOIIBIO https://myschool.edu.ru/
MEPIIECHTUKYIIIPHOMN TIOCKOCTH
Tpéxrpanuslif  yroia,  HepaBeHCTBAa  JUIs https://www.yaklass.ru
76 TpexrpaHHbix  yrioB. Teopema ITudaropa,
TEOpEMbl ~ KOCHHYCOB M CHHYCOB  JUISt
TPEXTPAHHOTO yIiia
77 DNeMEeHThI ceprueckoin T€OMETPHUU: bubnmoreka [JOK
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I€oAC3NYCCKUEC IMHHUHN Ha 3emite

https://myschool.edu.ru/

https://www.yaklass.ru

78 KontponbHas padota "Yribl u pacctossHus"
79 Cucremaru3zanus 3HaHui "MHOTOrpaHHUK U €ro bubnmoreka [JOK
3IIEMEHTHI" https://myschool.edu.ru/
80 IMupamuma. Buasl nupamua.  [IpaBuiabHast https://www.yaklass.ru
nupamMuia
81 IIpusma. IlpsAmas ¥ HakIOHHAs IIPU3MBIL. bubmmoreka [IOK
[IpaBusbHas nmpu3Ma https://myschool.edu.ru/
82 [Ipsmoit  mapayutenenumies, MPSIMOYTOJIBHBINA https://www.yaklass.ru
napaJiesienurne, Kyo
83 Brinykiible MHOTOrpanHukn. Teopema Ditnepa Bubmiorexa LIOK
vE P P eoP P https://myschool.edu.ru/
Beimykiipie MHOTOrpanHuku. Teopema Ditnepa. https://www.yaklass.ru
84 [TpaBunbHBIE u MOJIYTIPABUIIbHBIE
MHOTOTPaHHUKHU
bu6mmoreka [IOK
85 K 6ora "M "
OHTpOJIbHAS paboTa "MHOTOTpaHHUKH https://myschool.edu.ru/
86 [TonsiTMe BekTOpa Ha IUIOCKOCTH W B https://www.yaklass.ru
IIPOCTPAHCTBE
87 Cymma BEKTOPOB Bubmmorexa LIOK
™ P https://myschool.edu.ru/
88 PasHOCTb BEKTODOB https://www.yaklass.ru
bu6mmorexa [IOK
89 IT
PABIIIo HapaiuieTieiticna https://myschool.edu.ru/
90 YMHOK€EHNE BEKTOpa Ha YNCIIO0 https://www.yaklass.ru
01 PasnoxxeHue BekTopa mo 6a3ucy TpEX BEKTOPOB, bubnuorexa [JOK

HE JIC)KalIuX B 0}1HOI71 IIJIOCKOCTH

https://myschool.edu.ru/
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https://www.yaklass.ru

92 CkansipHOE TIpOU3BEICHUE 1
93 Briuucinenne yriia  Mexay — BEKTOpamMu B 1 bubmuorexa [JOK
IIPOCTPAHCTBE https://myschool.edu.ru/
94 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1 https://www.yaklass.ru
bu6 OK
95 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1 h:tlp::I;/(r)TT]\e/Is(:thol.e duru/
96 [Ipocreiimme 3a1a4u ¢ BEKTOpaMH 1 https://www.yaklass.ru
bu6 OK
97 [Ipocreiimme 3a1a4un ¢ BEKTOPaMH 1 hgpsji?/(;;\e/ls(shljol.e duru/
98 O00011IeHIE U CUCTEMATH3aIlUs 3HAHUIH 1 https://www.yaklass.ru
bu6 OK
99 O0o001IeHNe ¥ CHCTeMAaTH3alNs 3HAHUN 1 hgpsji?/(;;\e/:sh%ol.e du.ru/
100 HToroBast KOHTpOJIbHASA paboTa 1 https://www.yaklass.ru
bu6 OK
101 Hrorosas koHTposbHAs paboTa 1 h:tIsz,I:I;I/(r)T:\e/:shLoIol.e duru/
102 O00011IeHIE U CUCTEMATH3aIU 3HAHUI 1 https://www.yaklass.ru
OBILIEE KOJIMYECTBO YACOB 11O 102

[TPOT'PAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MMPOLIECCA OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA
Opranuzanus yueOHOTO Ipoliecca MpeArnoaaraeT HaTM4Yue MUHUMAaJIbHOTO

Habopa yueOHOro 00opyAOBaHMs, KaK JJIsl IEMOHCTPAIMOHHBIX IIeJIel B Ki1acce,

TaK U JIsl THAUBUAYAJIbHOTO UCIIOJIb30BaHUS.

MuHUMaNbHBIE HA0Op JIEMOHCTPAIIMOHHOTO Y4YeOHOro OOOpYJOBaHUS BKJIIOYAET:
JEMOHCTPAIIMOHHBIC TUIAKAThI, COJACPIKAINE OCHOBHBIE MaTeMaTW4ecKue (HOPMYIIHI,
COOTHOIICHHS, 3aKOHBI, TAOJUIBI METPUYCCKUX MEp, MOJETH TMPOCTPAHCTBEHHBIX

uryp;

- KJIACCHBIC JIMHEUKH, YTOJIbHUKH, TPAHCIIOPTUDP, IUPKYIIb;
- MYJIbTUMEIUUHBIN TIPOCKTOP, KOMIIBIOTED.

- pa3pa60TaHHHe Hpe3€HTaHI/II/I 110 OTACJIBbHBIM TCMAaM.

- KapTO‘lKI/I, pa3I[aTO‘IHLII7[ MaTepI/IaJI.

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

I'eomerpust. 10-11 knace. Yuebnuk. bazoBsiit u yriayonénnsiit yposau/ Atanacss JI.C., byrysos B.®.,
Kanomues C.b. u ap.; Akimoneprnoe obmectso "M3natensctBo "IIpocBenienue” 2022 r.

I'eometpus. Aunaktuueckue matepuansl. 10 kiiacc. bazoBelif u mpodUIbHBINA yPOBHHU.

1. UP®POBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCBI CETH

http://school-collection.edu.ru/

http://mathege.ru/or/ege/

HHTEPHET

1. www. edu -"Poccuiickoeobpazobanue" denepanbubiitnoprai. http://www.school.edu.ru/

2. www.school.edu - "Poccuiickuii o01ieoopasoBarenbHbIATIOpTAT"

3. www.school-collection.edu.ru/

4. Enunas KoJuleKnus mu@poBhIX 00pa30BaTeIbHBIX PECYPCOB

5. JlokymeHTanus, pabo4re MaTepuabl sl yYUTEIs MaTeMaTuku WWW.it-n.ru "CeTb TBOpYECKHX
yuurenen"

6. Lludpossie oOpa3oBarenbHbie pecypebl u3 Enunoii komekimu LIOP http://school-collection.edu.ru/
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