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TIOACHUTEJIBHAA 3AITHCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1ero oopa3zoBaHusi, Tak Kak 00eCreYyMBaeT BO3MOXKHOCTh U3YUYECHUS JUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH W MPEIMETOB T'YMAaHHTAPHOIO ILIMKJIA.
[Tockonmpky ~ JOTMYECKOE  MBINUICHHE,  (QopMUpyeMOe  TpH  U3YYCHUU
OOy4YarOIIMMUCS TOHSITUIHBIX OCHOB I'€OMETPHUHU, TIPU JI0KA3aTeIbCTBE TEOPEM U
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUU MPU PEIICHUH T€OMETPUUYECKUX
3aJla4, YMEHHME BBIIBUTaTh W ONpPOBEpPraTh THUIIOTE3bl HEMOCPEACTBEHHO
WCIIOJIB3YIOTCS IIPU PEIIECHUU 3a/1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
buznyeckux 3aaay.

[lens ocBoeHus mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriayOiaEéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABJISIONICH mpeaMeTHON obiactu «MareMatuka u
uHpopMaTtrka»  yepe3  OOeCleUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
CHEeLM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEIIHOTO MPO(heCcCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKH.

[IpyopuTeTHBIMM 3aJayaMU Kypca T€OMETPUM Ha YIUIYOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBJISIOTCS:

paclIMpeHnue NpeICTaBICHUs O T€OMETPUU KaK 4aCTH MUPOBOM KYJbTYphI U
(bopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dbopMHpoBaHUE TPEJCTABICHUS O MPOCTPAHCTBEHHBIX (QUTypax Kak o
BAKHEMIIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATH M U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOLIEr0 MUPA, 3HAHUE MTOHATUIHOTO arapara mno pasfaeiny
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHUEe  yMEHHUS  BJQJ€Th  OCHOBHBIMH  TOHSATHUAMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEICHUS 3a/1aY;

dbopMHpoBaHUE YMEHHS PACIlO3HABaTh HA YEPTEkKax, MOACISIX U B peaTbHOM
MHUpPE MHOTOTPAaHHUKM M Tella BpalleHUs, KOHCTPYUPOBaTh T€OMETPUUYECKHUE
MOJENH;

dbopMHUpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO MOCTPOCHHUS
MaTEMaTUYECKUX TeOpuil, (POpMUpPOBAHUE MOHUMAHUS POJIM AKCMOMATHKHU TPHU
IIPOBEICHUHU PACCYKICHUN;

dbopMHupoBaHUE YMEHUS BIAJETh METOJIAMU JOKA3aTeIbCTB U aJTOPUTMOB
pELIEHUs, YMEHUA UX IPUMEHSTh, MPOBOAUTH JOKA3aTEJIbHBIE PACCYKICHHS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJIEPKAHUEM,
dbopMupOBaHHE TPEICTaBICHUS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPH



000CHOBaHUY MAaTEMAaTUYECKUX YTBEPKIECHUN U POJIM aKCHOMATHUKH B TIPOBEICHUH
JeAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTYaIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00y4Jaronuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpPECa K U3YUEHUIO TE€OMETPUU;

dbopmupoBanrue (DYHKIIMOHATEHONH TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHUS Paclo3HaBaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICIMPOBAHUSl pPEAJTbHBIX CHUTYallMid, HUCCJIEIOBAaHUS MOCTPOEHHBIX MOJIEIEH,
WHTEPIPETALNN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y9eOHOTO Kypca «I'eoMeTpus» B
10-11 knmaccax sBistorcs: «lIpsmble W TUIOCKOCTH B MPOCTPAHCTBER,
«MHuororpannukun», «Tema BpameHus», «BekTopsl W  KOOpPAMHATHI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YyMETh OIEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMH TEOMETPUM Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
1011 xmaccax, OTHOCUTCS KO BCEM COJAEpKATEIbHBIM JUHUSAM Y4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX YMEHHUH  pacmpenensercs He  TOJBKO  TI0
CoJIep KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus dDenepanbHOol padoueit
MPOrpaMMBbl, pacHpeeEHHBIM IO ToJaM OOYYEHHs, CTPYKTYpHUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIuecs
oOpamaquch HEOJHOKpPaTHO. JTO TMO3BOJIAET OPTraHW30BaTh  OBJAJCHHE
Tr€OMETPUUCCKUMH IMOHATUSIMH M HABBIKAMU TTOCJIEIOBATEILHO M MOCTYNATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEJICTABICHUN 00YyJaIOMUXCsl, PACIIUPSSL U YIIIyOJIss
e€, 00pazys NPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexos K M3y4EeHUIO TEOMETPUH Ha YIiIyOlIEHHOM YPOBHE MO3BOJISAET:

co3math  ychmoBus i auddepeHumnanuu  O0ydeHHSs,  [OCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTeIbHBIX MporpamMm, OOeCneyuTh yriayOnaéHHoe
U3Y4YeHHUE TEOMETPHUH KaK COCTaBIISONIEH yueOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIIMUXCA K TMPOAOIKCHUIO H3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, olOecreurBas MPEEMCTBEHHOCTbh MEXKTY
o01UM 1 npoecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 ygaca (3 gaca B Hejento), B 11 kimacce — 102
yaca (3 Jaca B HEJENIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TNOHATHS  cTepeoMeTpuu. Touka, IpsMas, ILIOCKOCT,
npocTpaHcTBO. IloHATHE 00 aKCMOMaTMYECKOM IOCTPOCHUM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKEeHUE TMpsAMBIX B IPOCTPAHCTBE: NEPECEKAIOIIUECH,
NapajuleNIbHble M CKpelmBaromuecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMBIX. [lapamienbHOCTh IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX MPSIMBIX, IAPAIUICIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBAa NapajjIeNIbHOrO MpOeKTUpoBaHHs. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapayeapHOCTh IUIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MAPAJUICIAbHBIE W IEPIECHAMKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM 10  IUIOCKOCTH,  HOpoeKuus  ¢GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH:  INPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIUKyIspax.

VYriael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, BYTPaHHBIN
yTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXTpaHHbI U MHOTOIPAHHBIE YTJIbL.
CBoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIua. TeopemMbl KOCUHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleenune]] YW  €ro  CBOMCTBA.
Kparuaiimme mnyTd Ha TIOBEPXHOCTM MHOTOrpaHHuka. Teopema Oiliepa.
[IpoctpanctBenHnass TeopeMa Iludaropa. Ilupamupa: n-yrojbHas nUpamMuiaa,
npaBwibHas W yceu€HHass nupamuabl. CBoiicTBa péOep MW OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuiibHBIE MHOTOIDAHHUKH: IIPaBWJIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBWIbHAs TPEYroybHAas NUpaMUAAa W TMPABHIbHBII
TeTpadap, KyO. IlpeacraBieHue O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanp OOKOBOM MOBEPXHOCTH M IOJHOM IMOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABWIBHON MUPAMHUIBL,
TeopeMa O IUIOLAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBHl CHMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX IPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOI'O
BEKTOPa, BEKTOPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE W IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€HCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTE KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamtenenunena. Teopema O pPasIOKEHHH BEKTOpa IO TpéM
HEKOMILUIaHApHbIM  BekTopaM. IIpsiMmoyrosbHas  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI MexXay BeKkropamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.



IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

Cc(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULIUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYyHKUMSIMA ¥ HA3HAYEHUEM;

2) naTpuOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOILIIOMY M HACTOSLIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOILIECHHUE K
JOCTUKEHUSM POCCUICKUX MAaTEMaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JAPYTUX HAyKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOTO Hapojaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, dDTUYECKOIO IOBEICHUSA, CBSA3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOIO BKJIa/a B MOCTPOCHHUE YCTOMUHUBOrO OyAyIIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

JCTETUYECKOE OTHOLIEHUE K MHPY, BKIIOYAs OCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMAaTHUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA;

S) puzuveckoe BoCIUTAHHE:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTEepecax 3/10pOBOTo U 06€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkas aKTUBHOCTH), (U3NUECKOE COBEPIICHCTBOBAHUE
IIPHU 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oyaymeil npodeccuu U peasn30BbIBATh COOCTBEHHBbIC >KM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MAaTeMaTHMYeCKOMy  OO0pa3oBaHUI0O U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 33J1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMHUYECKUX IPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIHATBHOMN
CpeIlbl, OCO3HAHKE TJIOOAIBHOTO XapaKTepa dKOJOTHIECKUX MPOOIeM, OPUCHTAITUS
Ha TPUMEHEHUE MATEMATHUYECKUX 3HAHWUW IS pelieHusl 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIaHUPOBAHHE IIOCTYNKOB W OILGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS 1LUBUJIW3ALUM, OBJIAJICHUE SI3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoul Kak CpEJICTBOM IO3HAHUS MHpa,
TOTOBHOCTh OCYHIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JCSTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAefcTBu:

BBISIBIIATH M XapPaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKH MATEMATHYECKUX
OOBEKTOB, TIOHSTUNA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJUpPOBATH U  MPEOOPa3OBBIBATH  CYXKIACHUSA:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEU U IPOTUBOPEYUN;

JleJIaTh BBIBOABI C UCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHU, YMO3AKIIOUCHUH 110 aHAJIOTHH;

ITPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATHYECKUX YTBEPKIACHUN
(IpsiMble ¥ OT NPOTUBHOTO), BHICTpAUBAaTh apryMEHTAIIHNIO, IPUBOJIUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh cmoco0 pemnieHuss ydeOHOW 3ajgayu  (CpaBHMBATh HECKOJBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  Yy4ETOM
CaMOCTOSITEJIbHO BBIJIEJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eHCTBUA:



UCIIONIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUN WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJNUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBINA HKCIEPUMEHT, UCCIIEJOBAHHE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OpOBEAEHHOIO  HAONIOAECHUS, HCCIENOBAaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOLlecca, a TaKkKe BBIABUTATH
MPEJIOJIOKEHHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nundopmanmueii:

BBISBJIATH Je(UIUTH MHPOPMAIH, JaHHBIX, HEOOXOJUMBIX JUIsl OTBETa Ha
BOTIPOC | TSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATh MH(YOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEICTABIATh €€ B pa3M4HbIX (PopMmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBeEpPCaJIbHbIE Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBAThH CYKICHHS B COOTBETCTBUU C YCIOBUSMU U
HesiMM  OOLIEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTh CBOK TOYKY 3pEHHUS B
YCTHBIX M INHACBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3aJauH,
KOMMEHTHPOBATH MOJTYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOIl TEMBI,
npoOsieMbl, pemaeMol 3a7aud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOMCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXKICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4ve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIIATh PE3YJIbTAThl PELICHUs 3a1a4d, YKCIIEPUMEHTA, UCCIIEIOBAHMS,
IpOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
NpEe3eHTAlUK U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIE yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHUS 3a/1ayH, BHIOMPATh CIOCO0 pELIeHHs ¢
y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJICKT:

BJa/JE€Th HABBIKAMU  [IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTU4YECKOM 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JIAHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WIIM HEAOCTUIKEHUSI Pe3yNIbTaTOB AESTENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOMU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenesTh
BUJbl paboT, JOroBapuBaThbcsi, OOCYXAAaTb NPOLECC U pe3ysbTaT padoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPYHNOBBIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3rOBbIE IITYpPMBl» W HHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJMHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K konity 10 kiaacca oOyvaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
pelIeHNH 3a/1a4 U MPOBEICHUN MAaTEMATHUYECKUX PACCYKICHUM;

e TMPUMEHATh AKCUOMBI CTEPEOMETPUU U CJICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCHU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IIJIOCKOCTEU B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHSATUSMHU, CBS3aHHBIMH C YIJIAMH B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MNPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



CBOOOJHO pacro3HaBaTh OCHOBHBIC BHUABI MHOTOTPAHHUKOB (TIPU3MA,
nupamMua, NPSIMOYTOBHBIN MapajuieNenumne, Ky0);

KIaccu(pUIUpoBaTh ~ MHOTOTPAHHWKH, BBIOMpass  OCHOBAaHWUS  JJIS
KJ1accuukanuu;

CBOOOJHO  OMEepUpOBaTh MOHATUSAMH, CBS3aHHBIMM C  CEUEHUEM
MHOTOTPAaHHHUKOB IJIOCKOCTBIO;

BBITIOJIHSITh napajieabHOE, LIEHTPAJIbHOE 17§ OPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTh, BBIMTOIHATh MU300pakeHUs: QUryp
Ha MJIOCKOCTH;

CTPOUTH CE€YEHUS MHOTOIPAaHHUKOB PA3JIUYHBIMU METOJIAMH, BBIMIOJIHSIThH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BHUJI CBEPXY, COOKY, CHU3Y;

BBIYHCIIATh  TUIOMIAJAM  TOBEPXHOCTEM  MHOTOTPAHHUKOB  (MpHU3Ma,
nupamMua), FCOMETPUUYECKUX TeJ ¢ TpUMEHEHUuEM HopMyI;

CBOOOJ/IHO OINEpPUPOBATH MOHATUAMH: CUMMETPHUSI B IPOCTPAHCTBE, LICHTP,
OChb W IUIOCKOCTh CHUMMETPHUH, LEHTP, OChb U IUIOCKOCTH CHMMETPUH
Qurypes;

CBOOOJTHO OIEPUPOBATH MOHATHUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpAMHATaM B MPOCTPAHCTBE;

BBITIOJTHSATD JICUCTBUS HaJl BEKTOPaMHU;

pelarh 3aJadyd Ha JI0Ka3aTelIbCTBO MATEMAaTHYECKUX OTHOIICHUH U
HaXO0XJICHUE TE€OMETPUYECKHX BEIUYUH, MPUMEHSSI W3BECTHBIE METOJbI
IIPU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJII0KHOCTH;

MPUMEHATh TMPOCTEUIIIME MPOrPpaMMHBIE CPEICTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a]aY;
U3BJICKaTh, MPEOOPa30oBbIBATH W HMHTEPIPETHPOBATH HMHPOPMAIIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYI0 Ha
YepTekKaxX U PUCYHKAX;

NPUMEHSThL TOJIyYeHHbIE 3HAHMS HAa TIPaKTUKE: CpaBHUBATh U
aHaJTM3UPOBATh peajbHbIE CUTyallUU, MPUMEHSTh U3YYCHHBIC MOHSATUS B
mpoliecce IMOMCKAa  pelIeHUsT MaTeMaTU4ecKu  CcPOopMYyIHpPOBAHHOMN
mpoOIeMbl, MOJAEIUPOBATh peajbHBIC CUTyallMd Ha S3BIKE TEOMETPHH,
MCCIIEN0BATh MMOCTPOCHHBIE MOJIENN C UCIIOJIB30BAHUEM IE€OMETPUUYECKHUX
MOHATUM W TEopeM, almapara ajareOpbl, peniaTh MPakKTUUECKUE 3aJlayuu,
CBSI3aHHBIC C HAX0XKJICHUEM F€OMETPUUYECKUX BEJIMYNH;

UMETh TPECTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHUS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KonuyecTBo yacos
Ne HaumeHnoBaHue pa3aesioB U TeM DJIeKTpOHHbIe (LM (POBHIe)
n/n NMPOrpamMMbI Bcero Kontpoanuie oOpa3oBaTe/ibHbIE pecypchl
padoThI
1 BBezenue B CTepeOMETPHIO 23 1 :::Es/%:::keir;/
) B3aumHoOe pacrosnoxeHue npsiMbIx B 6 | https://urok.1c.ru/
IIPOCTPAHCTBE
3 [TapannenbHOCTh NPSIMBIX U TNIOCKOCTEN B g | https://urok.1c.ru/
MPOCTPAHCTBE http://fcior.edu.ru
4 [lepneHUKyYISIPHOCTD MPSAMBIX U )5 ) https://urok.1c.ru/
IIJIOCKOCTEMN B IPOCTPAHCTBE http://fcior.edu.ru
https://urok.1c.ru/
5 VYTJBI U pacCTOSIHUS 16 1 http://fcior.edu.ru
http://www fipi.ru/
https://urok.1c.ru/
6 MHororpanHuku 7 1 http://fcior.edu.ru
http://www_.fipi.ru/
7 BexkTops! B mpocTpaHCcTBE 12 1 https://urok.1c.ru/
2 IToBTOpenue, 0000IIeHNE U CUCTeMaTH3alHs 5 |
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 9




ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
Ne Komraecrso wacos Hara DJIeKTpoHHbIe Hu(pPOBbIE
n/n Tema ypoka Bcero Konrpobubie U3y4YeHus 06pa30ll)3aTe.]'IbHLIe ;)ecypcm
padoThI
OcHoBHbIE NpaBUiIa U300paKEHUS HA http://school-collection.edu.ru/
1 PUCYHKE IIOCKOCTH, MapaIeIbHBIX 1 0 05.09.2023
IPSIMBIX (OTPE3KOB), CEPEMHBI OTPE3Ka
[ToHATHS cTepeomMeTpHun: TOUYKA, IIpsAMasd, https://urok.1lc.ru
IJIOCKOCTB, MPOCTpaHCTBO. OCHOBHBIE http://www fipi.ru/
2 IpaBuUJia U300paKeHMsI Ha PUCYHKE 1 0 06.09.2023
MJIOCKOCTH, MAPAJLIEIbHBIX MPAMbBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka
ITonsTud: nepecexaromumecs MIOCKOCTH, https://interneturok.ru/
3 IIepeceKaromuecs npsiMasi U IiIOCKOCTD; 1 0 09.09.2023
MIOJIyIIPOCTPAHCTBO
[TonsiTHs: IepeceKaronIrecs MIOCKOCTH, http://school-collection.edu.ru/
4 MepeCceKaroIIMecs mpsiMasi ¥ TUIOCKOCTb; 1 0 12.09.2023
MIOJIyIIPOCTPAHCTBO
https://urok.1c.ru/
MHororpaHHuKH, H306paeHHe https://interneturok.ru/http://www.fipi.ru
5 HPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYD, 1 0 13.09.2023
HECYIIECTBYIOIINX 00BEKTOB
6 MHororpaHHuKH, U300paKeHHE ! 0 16.09.2023 https://interneturok.ru/

HPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYD,




HECYIICCTBYIOMIUX 00BEKTOB

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEICTBUSA U3 HUX

https://urok.1c.ru
19.09.2023 ps:// /

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIE/ICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
cienctBus u3 HUX. CrnocoObl 3a1aHus
IPSIMBIX U IJIOCKOCTEHN B IPOCTPAHCTBE.
O0603HaueHus NPAMBIX U IIOCKOCTEH

http://window.edu.ru/
21.09.2023

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

23.09.2023

10

11

12

N306paxkenue ceuenuit nupamuibl, Kyoa
Y TIPU3MBI, KOTOPBIE TPOXOIAT Yepe3 UX
p€opa. M3o0parkeHue nepeceueHus
MOJYYCHHBIX TUIOCKOCTEH.
PackpammBaH#e moCTPOCHHBIX CCUCHHM
pa3HBIMH [IBETaMHU

N300pakeHre ceueHuil mupaMupl, Kyoa
U TMIPU3MBI, KOTOPBIEC TPOXOJIAT Yepe3 UX
pEbpa. N3o0pakeHue nepeceyeHus
MOJYYCHHBIX TIOCKOCTEH.
PackpammBaH#e mOCTPOCHHBIX CCUCHHM
Pa3sHbBIMH IBETaAMU

N300pakeHue ceueHuil nmupaMupl, Kyoa
Y TIPU3MBI, KOTOPBIE IPOXOAT UEPE3 UX
pEbpa. N3o0paskeHue nepeceueHus
MOJIyYEHHBIX TUIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUI
Pa3HbIMH LIBETAMHU

https://interneturok.ru/

26.09.2023

27.09.2023

30.09.2023




13

N3o0pakeHne ceueHnid MupaMu/ibl, Kyoa
U TIPU3MBI, KOTOPBIE TIPOXOIAT Yepe3 uxX
pEbpa. N3o0pakeHue nepeceueHus
IIOJIYYEHHBIX IIJIOCKOCTEH.
PackpammBanme moCTpOCHHBIX CEUCHHUM
pa3HBIMU [IBETAMH

3.10.2023

14

15

Mertopa cneoB Ui HOCTPOCHUS CEUEHUI

Merton ciie1oB AJIs TOCTPOCHUS CEUCHUM.

CBoiicTBa IepecevueHuil MPsIMbIX U
IJIOCKOCTEMN

3.10.2023

7.10.2023

http://window.edu.ru/

https://uchi.ru/

16

MerTton ciie1oB JUIsl IOCTPOSHUS CEUEHUI.

CBoiicTBa IepecevyeHuil MPsIMbIX U
IJIOCKOCTEMN

9.10.2023

http://window.edu.ru/

17

[TocTpoenue ceuenuii B nmupamuie, Kyoe
o TpéM Toukam Ha péopax. Coznmanue
BBIHOCHBIX YePTEKEH U 3aITUCh II1aroB
MOCTPOCHHUS

10.10.2023

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

18

[TocTpoenue ceuenunii B mupamuie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOCHUS

14.10.2023

https://interneturok.ru/

19

20

[TocTpoeHue ceyeHuii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX qepTe>KeI71 U 3aI1iCh IaroB
TIOCTPOCHHSI

[TocTpoenue ceyenwuii B mupamue, Kyoe

no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX 4EPTEKEN U 3aIKCh 11aroB

16.10.2023

17.10.2023

http://window.edu.ru/

https://uchi.ru/

https://foxford.ru/




21

IMOCTPOCHUA

[ToBTOopenue nnanumerpun: Teopema o
POMOPLUUOHANIBHBIX 0Tpe3kax. [logoOue
TPEYTroJIbHUKOB

https://interneturok.ru/
21.10.2023

22

IToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUSIX Ha
BBIHOCHBIX 4epTexax. Mictopust pa3BuTus
MJIAHUMETPUHU U CTEPEOMETPHHI

https://uchi.ru/

23.10.2023

23

24

25

KonTponpHas padora " AKCHOMBI
crepeomerpuun. Ceuenus"

B3aumHoe pacnonoxenue npsiMbIx B
npocrtpancTse. CkpemyBarommecs
npsimble. [Ipru3Haku ckpeluBaommxcs
npsimbix. [lapanenbHble npsiMble B
IIPOCTPAHCTBE

Teopema o CylIeCTBOBAHUU U
€AMHCTBEHHOCTH NPSIMOi1 NapaljeIbHON
JTAHHOM IPSIMOM, MPOXOAIIEH uepes
TOUYKY IIPOCTPAHCTBA U HE JIeKalell Ha
JTAaHHOM npsiMoi. JIeMMa 0 nepeceueHnn
napajiCJIbHBIX NPAMBIX IIJIOCKOCTBIO

http://window.edu.ru/
24.10.2023

https://uchi.ru/

https://foxford.ru/
6.11.2023

7.11.2023

26

27

[TapamiensHOCTB TpeX NpsiMbIX. Teopema
0 TpEX MapajuleNbHBIX NpsAMbIX. Teopema
0 CKpEUIMBAIOUINXCS MPSIMBIX

[TapaynensHOE MPOEKTUPOBAHUE.
OCHOBHBbIE CBOICTBA NapaJIJIEILHOTO
npoekTupoBanus. 300paxxeHne pa3HbIX
¢buryp B nmapajuieIbHON TPOSKITUN

11.11.2023

13.11.2023




28

29

[lenTpanbHas NpoeKIus. YToi ¢
COHAIPABJICHHBIMA CTOPOHAMMU. YTOJI
MEXIY MPSMBIMU

KoHntposbnas padora "B3anmuoe
pacrojo)KeHue MPsSMbIX B IPOCTpaHcTBe"

14.11.2023

18.11.2023

30

[ToHATHS: mapauIeIbHOCTD NPSAMOMN U
IUIOCKOCTH B npocTpaHcTse. [Ipu3Hak
MapaJuIEIbHOCTH NPSIMOU U MIJIOCKOCTH.
CaoiicTBa napayyIeIbHOCTH MPAMOU U
IJIOCKOCTH

20.11.2023

31

FGOMeTpI/I‘-IeCKI/Ie 3aJa41 Ha BBIYHMCICHUC
H A0Ka3aTcIbCTBO, CBA3aHHBIC C
MapaiCJIbHOCTBIO IIPAMBIX U IUIOCKOCTEH
B IIPOCTPAHCTBEC

21.11.2023

32

[TocTpoeHue ceueHuns, IPOXOAAIIETO
yepe3 JaHHYIO NPSAMYIO Ha YepTexe U
MapajuIebHOTO IPYrou npsamoi. Pacuér
OTHOUIEHUN

25.11.2023

33

[TapannenpHast npoeKUUsl, IPUMEHEHHE
TSI TIOCTPOCHUS CEUCHHM KyDa 1
napayuenenuneaa. CBoncTea
napasuieNienune1a u IpusMbl

27.11.2023

34

35

[Tapannensubie nuockoctu. [lpusHaku
MapauIeIbHOCTU JBYX TIOCKOCTEH

Teopema 0 napaieIbHOCTH U
€IUHCTBEHHOCTH MJIOCKOCTH,
MIPOXOIALLIEH Yepe3 TOUKY, HE
MPUHAJICKALYIO TAaHHOW TJIOCKOCTH U
CIEICTBUS U3 HEE

28.11.2023

2.12.2023




36

37

38

CBolicTBa napauiesIbHBIX INTIOCKOCTEH: O
napajuieIbHOCTH MPSIMBIX TIEPECEUCHUS
MIPU NIEPECEUCHUHU JIBYX MAPALICIbHBIX
IIJIOCKOCTEM TpeThen

KoHntposbnas padota "[lapamiensHOCTh
MPSAMBIX U IIOCKOCTEH"

[ToBTropenue: Teopema [ugaropa Ha
IJIOCKOCTH

5.12.2023

6.12.2023

9.12.2023

39

40

41

[IoBTOpEHUE: TPUTOHOMETPHSL
IPSIMOYTOJIBHOTO TPEYroJIbHUKA
CgoiicTBa Ky0a 1 MPsIMOYT'OJILHOIO
napaJjenenunesa

Brrurcnenue TMH OTPE3KOB B KyOe U
OPSMOYTOJIBHOM Iapajulesenumnesie

27.01.2023

12.12.2023

13.12.2023

42

[IeprieHIUKYIAPHOCTD NPAMOU U
mockocTy. [Ipru3nak
NEPIEHAUKYIISIPHOCTH IPSIMOM U
IUIOCKOCTH

16.12.2023

43

44

45

IlepneH AUKYIAPHOCTD MPSAMON U
mockocTy. [Ipru3nak
NEPIEHAUKYIISIPHOCTH IPSIMOM U
IUIOCKOCTH

Teopema o CylIeCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMOM, MPOXOAALIEH
yepe3 TOUKY IIPOCTPAHCTBA U
NEPIEHANKYIISIPHON K INTIOCKOCTH

IInockoctu u NEPNCHAUKYJIAPHBIC UM
MIpsAMBbIC B MHOT'OI'paHHUKAX

19.12.2023

20.12.2023

23.12.2023




46

47

[110CcKOCTH U EPIEHAUKYIISIPHbIE UM
IpsIMbIE B MHOTOTPAaHHHUKAX

[leprienquKynAp ¥ HAKJIOHHASI.

[TocTpoeHue neprneHauKysapa u3 TOUKU
Ha MPAMYIO

25.12.2023

26.12.2023

48

[IepnieHAuKYmSAp ¥ HAKIOHHASL.
[TocTpoenue neprneHauKynspa U3 TOYKU
Ha IIPSAMYIO

30.12.2023

49

50

51

Teopema 0 TpEX nepHneHAUKYISIPax
(mpsiMast 1 oOpatHas)
KonrponbHas pabora

"IlepneHUKYISIPHOCTD MPAMBIX U
miockocTeit"

Yron MCIKAY CKPCIINBAOIIUMUCA
MMpsAMBbIMHA

9.01.2024

13.01.2024

15.01.2024

52

[Tonck neprneHInKyIsspHBIX MPSAMBIX C
IIOMOIIBIO ITEPIEHIUKYIISIPHBIX
IJIOCKOCTEN

16.01.2024

53

54

OpToroHanbHOE IPOEKTUPOBAHNE
[TocTpoenue ceuenuii Kyoa, mpU3MBlI,
NPaBUIBHOM MUPaMUIBI C TOMOILBIO
OpPTOTOHAJILHOM NMPOEKINH

20.01.2024

22.01.2024

55

[TocTpoenue ceuenmii kyba, MpU3Msl,
MIPaBUIIBHON MUPAMU/IBI C TIOMOIIBIO
OpPTOTOHAJILHOM MPOEKINH

23.01.2024

56

CummeTpus B IPOCTPAHCTBE
OTHOCHUTEIIBHO IIIOCKOCTH. IlmockocTn
CUMMETpHUI B MHOI'OTpPaHHUKAX

27.01.2024




57

58

[Tpu3Hak neprneHuKyIIpHOCTH IPSIMON U
MJIOCKOCTH KakK CIEACTBUE CUMMETPUHU

[TpaBuiibHBIE MHOTOTpaHHUKU. Pacuér
paccTosSTHUM OT TOYKHU J0 INIOCKOCTH

29.01.2024

30.01.2024

59

60

61

[IpaBuibHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSIHUM OT TOYKHU JO IJIOCKOCTH

Crioco0Obl OIIyCTUTh MEPIEHAUKYIISAPBIL:
CUMMCTpPUs, CABUT TOYKH I10
HapaJuIeIbHON NPAMON

CnBur 1o HenapayyIeJIbHOU NMPAMOH,
M3MEHEHHUE PACCTOSTHUMA

3.02.2024

6.02.2024

7.02.2024

62

KonTtponsHast padora "B3anmuoe
pacrookeHue MPSIMBIX U TNIOCKOCTEH B
npocTtpaHcTse 2"

10.02.2024

63

[ToBTOpEHME: Yyroy Mexay NpsMbBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpeEMa
KOCHHYCOB

13.02.2024

64

65

66

[ToBTOpEeHMeE: yroma Mexay
CKPEIIMBAOIINMUCS MPSIMBIMH B
IIPOCTPAHCTBE

['eomeTpHuueckre MeTOo bl BEIYMCICHHS
yri1a MeXy IPSIMbIMU B MHOTOI'paHHHKaX

JByrpanHnsiii yroin. CBOMCTBO JINHEWHBIX
YIJIOB ABYTPAHHOIO yria

14.02.2024

17.02.2024

20.02.2024

67

[TeprieHAMKYASIPHBIE TIIIOCKOCTH.
CBolicTBa B3aMMHO NEPIEHANKYISIPHBIX
IJIOCKOCTEN

21.02.2024




68

69

70

[Tpu3Hak neprneHIuKyIspHOCTH
IJIOCKOCTEH; TeOpeMa O MpsMOKI
MIEPECECUCHUS ABYX MIOCKOCTEN
NEPIEHIUKYIISPHBIX TPEThEN MIIOCKOCTU
[IpssMOyTONIBHBIN MTapajuieenumnes; Kyo;

HN3MEPCHUA, CBOIMCTBa MMpAMOYT'OJIbHOT'O
napaujicjicnmicaa

TeopeMa O AuaroHajiv MnpsaMOyroJibHOTO
mapauiCiCinuicaa u CJICACTBUC U3 Heé

24.02.2024

26.02.2024

27.02.2024

71

CrepeomMeTpruecKue U MPUKIIaIHbIC
3a7]a4M, CBA3aHHbBIE CO B3aUMHBIM
pacmoIOKEHUEM NIPSAMBIX U TIIIOCKOCTH

2.03.2024

72

73

74

[ToBTOpEeHME: CKpENTBAIOIIUECS MTPSMBIE,
napajuiebHbIe INIOCKOCTH B CTAaHIAPTHBIX
MHOTOI'PaHHHUKAX

ITapa nmapaieNbHbIX IUIOCKOCTEN Ha
CKPELIUBAIOIINXCS NPAMBIX, PACCTOSTHUE
MEXYy CKPEIINBAOIIUMUCS IPSMBIMU B
IIPOCTBHIX CUTYaLUsAX

Paccrosaue oT TOUKH 10 IIJIOCKOCTH,
pacCcTodHHUC OT HpﬁMOﬁ J0 IIIIOCKOCTH

5.03.2024

6.03.2024

9.03.2024

75

Brluncnenue paccTosHUN MEXTY
CKPELIMBAIOIIMMHUCS IPSIMBIMHU C
MIOMOLLBIO NIEPIEHAUKYIISIPHOM INIOCKOCTH

12.03.2024

76

TpéxrpaHHslil yroi, HEpaBeHCTBA IS
TpexrpaHHbIx yrioB. Teopema [Tudaropa,
TEOpEMbI KOCHHYCOB U CUHYCOB JJIs1
TPEXTPAHHOIO yIJIa

13.03.2024



DJIeMeHTHI ChEePUIECKON T€OMETPHH:

77 1 0 16.03.2024
reojie3MuecKue JMHUU Ha 3eMiie
KouTponsHas padota "Y1iibl 1

78 POJBHAAP 1 1 13.03.2024
pacCTOAHUS
Cucremaruzanus 3HaHuH "MHOrorpaHHHUK

79 A P 1 0 19.03.2024
U €r0 3JE€MEHTHI
ITupamunma. Buaer nupamun. IpaBuiisHas

80 PAMIZIE. Dt tupaMun. 1°p 1 0 20.03.2024
nupamuja
ITpusma. IIpssmas u HaKJIOHHAS IIPU3MBL.

81 p P p 1 0 23.03.2024
[IpaBunbHas npuzma
ITpssmoit mapanenenunes,

82 P pasLt A 1 0 6.04.2024
MPSIMOYTOJIBHBIN Mapajuiesenumne, Kyo
Brinykiabie MHOrorpanHuku. Teopema

83 by P P 1 0 9.04.2024
Oitnepa
Brinykiibie MHOrorpannuku. Teopema

84 Ouinepa. [IpaBuibHBIE U OTYNIPAaBUIIbHBIE 1 0 10.04.2024
MHOTOIPAaHHUKHU

85 KonTponbHnas pabora "MHuororpaHHuku" 1 1 13.04.2024
ITonsTre BekTOpa HA IJIOCKOCTH U B

86 P | 0 16.04.2024
MIPOCTPAHCTBE

87 CymMma BEKTOpOB 1 0 17.04.2024

88 Pa3nocTh BekTOpOB 1 0 20.04.2024

89 [IpaBuno napautenenunena 1 0 23.04.2024

90 YMHOX€EHNE BEKTOpaA Ha YHCIIO 1 0 24.04.2024
Paznoxxenue BekTopa 1o 6a3zucy Tpéx

91 BEKTOPOB, HE JIeXKAIUX B OJHOU 1 0 27.04.2024

IIJIOCKOCTH




92 CxkansipHO€ pOU3BEICHUE 1 0 30.04.2024
03 Briuucnenue yria Mexy BEKTOpaMu B 1 0 1.05.2024
MIPOCTPAHCTBE
94 [Ipocreiimue 3anaun ¢ BEKTOpamMu 1 0 4.05.2024
95 [Ipocreiimine 3a1aun ¢ BEKTOpaMu 1 0 7.05.2024
96 [Ipocreiimue 3anaun ¢ BEKTOpamMu 1 8.05.2024
97 KoHnTtposbHas padota "BeKTOE)a Ha | 1 11.05.2024
IUIOCKOCTH U B IPOCTPAHCTBE
98 O0o001IeHNEe U CHCTeMAaTU3alus 3HAHUN 1 0 14.05.2024
99 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1 0 15.05.2024
100 Wrorosas koHTpoJsibHasA paboTa 1 0 18.05.2024
101 HroroBasi KoHTpoIbHAs paboTa 1 1 21.05.2024
102 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1 0 22.05.2024
OBUIEE KOJIMYECTBO YACOB I10 102 9

[NPOTPAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka: anredpa v Hayajga MaTeMaTHUYECKOTO aHaJIu3a, TeOMETPHS.
['eometpus, 10-11 kmaccerl/ bytyzos B.®., [Ipaconos B.B. non penakiueit

CanoBuuuero B.A., AkunonepHoe obmiectBo «M3narensctBo «IIpocBemenue

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

» Maremaruka: anredpa 1 Hayajga MaTeMaTHYECKOTO aHaJIn3a, TeOMETPHS.
['eometpus, 10-11 knaccel/byTty3oB B.®., [IpaconoB B.B. noa penakiueit
CanoBauuero B.A., Akunoneproe oo6miectBo "M3narensctBo "[Ipocsemienne”
* ['eomerpus. JAnnaktnueckue marepuansl 10 kimace. Asrop: byry3os B.®.,
[Ipaconor B.B., Axunonepnoe o6mectBo "M3narensctBo "[Ipocseienne"

* ['eomeTrpus. Mertoguueckue pekomenaanuu k YMK "T'eomerpus 10-11

kiaccel". ABtrop: byty3os B.®., [Ipaconos B.B., Akiinoneproe o611ecTBo

"UznarensctBo "[IpocBenienue"

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

* http://window.edu.ru/ DnekTpoHHas OMOIMOTEKAa YUE€OHUKOB i METOUYECKUX

MaTepHuaIoB

* http://www.math.ru Martepuansl o mateMaTuke B EnnHON KOJIEKIUN




U pOBBIX 00pa30BATEIBHBIX PECYPCOB

* http://www.bymath.ne t I'azeta «Matematuka» M3garenbckoro noma «llepsoe

CEHTSOPS»

* http://www.uztest.ru 3amayu o reoMeTpun: UHPOPMaIMOHHO-TIOUCKOBAS

cHucreMa

* http://www.problems.ru KoMmnbroTepHasi MaTeMaTHKa B IIKOJIE

* http://school.msu.ru Maremaruka. [IlIkona. bynymee. Cailt yuurens

matematuku A.B. llleBkuHa

* http://www.etudes.ru MaremaTtuueckoe oOpa3oBaHKe: MPOILIOE U HACTOSIIIEE.

I/IHTepHGT6I/I6JII/IOTGKa IO MCTOAUKC IIPCIIOJaBaHUA MATCMAaTUKH

* http://www.exponenta.ru IToptan Allmath.ru — Bcst MatemaTuka B oHOM

MECTC

* http://www.allmath.ru Tlpuknagnas mMaTemaTuKa: CIpaBOYHUK

MaTeMaTU4ecKux (HopMyJ, MPUMEPHI U 3a/1a4U C PEIICHUSIMHU

e http://math.rusolymp.ru 3ama4yHuk JUIsT DOATOTOBKHU K OJIMMIIMAgaM I10

MaTCMaTHKEC

* http://tasks.ceemat.ru 3aHumarenbHass MaTeMaTuka — OJUMIIUAJIBI, UTPHI,

KOHKYPCBI 10 MaTEMATHUKE AJI1 INKOJIbHUKOB

* http://www.math-on-line.com MaremMaTnueckue oJIMMIIMAAGI A1 IIKOJIHbHHUKOB

* http://www.olimpiada.ru MaTeMaTH4ecKHe OJIMMINAILI U OJIUMITHAHEIC

3aJa4u
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