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INOACHUTEJBHASA 3AIINCKA

'eomerpust sBisieTCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpegHEro oOmero odpa3oBaHMs, Tak Kak 00ECIEYMBAET BO3MOKHOCTh
U3Y4YECHHs IUCLMIUIMH E€CTECTBEHHO-HAYYHOM HAIpPAaBIECHHOCTH M INPEIMETOB T'yMaHUTAapHOTO LMKIA. ITOCKONIBKY JIOTMYECKOE MBIIIICHUE,
bopmHpyeMoe NpH U3y4eHUH 00y4YaroIUMUCS MOHATUHHBIX OCHOB T€OMETPUH, IIPU JIOKA3aTENbCTBE TEOPEM U OCTPOCHUM LIENOYKHU JTOTHYECKUX
yTBep)KI[eHI/Iﬁ Inpu pCelICHUU TCOMCTPHUYCCKUX 3ala4d, YMCHHUC BbIABUTI'aTb W OMNPOBCPraTb TUIIOTC3bl HCIOCPCACTBCHHO HCIIOJIB3YIOTCA IIpPU
pEIICHUH 33a]]a4 €CTECTBEHHO-HAYYHOTO IIUKJIA, B YaCTHOCTU (PU3NYECKUX 3a]1a4.

Ilenp ocBoeHust mporpamMmbl yueOHoro kypca «l'eomerpusi» Ha yriyOJ€HHOM ypOBHE — pa3BUTHE HHIUBUAYAIbHBIX CIOCOOHOCTEH
oOyyJaromuxcs MpU H3Y4EHUU T€OMETPUH, KaK COCTaBisoLIel mpeaMeTHoi obmactu «MaremaTuka M HH(pOpMaTHKa» uyepe3 obecrieueHue
BO3MOYKHOCTH TPHOOPETEHUSI M HCHOJB30BaHUS Ooyiee TIIyOOKMX TE€OMETPHUECKUX 3HAHUH W JEHCTBHIA, CIEUU(UYHBIX TEOMETPUHU, U
HEOOXOAUMBIX JUISI YCTICUTHOTO MPOo(ecCHOoHAIBHOT0 00pa30BaHus, CBI3aHHOTO C UCIIOJIb30BAaHUEM MaTEMaTHKH.

[IpuopuTeTHBIMM 3a7aYyaMM Kypca T€OMETpPUM Ha YIiyOJIEHHOM YPOBHE, PACHIMPSIONIMMU M YCHJIMBAIOLUIMMM Kypc 0a30BOTO YpOBHS,
SABJIAIOTCSL:

paciivpeHle MNPEeACTAaBIECHUS O T'€OMETPUM KaK 4YacTH MHUPOBOM KyJIbTypbl M (OPMUPOBAHHUE OCO3HAHMUS B3aUMOCBS3M T'€OMETPUU C
OKPY’KaOIIUM MHUPOM;

(dbopMHUpOBaHUE IPEICTABICHUS O IPOCTPAHCTBEHHBIX (PUIypax Kak O BXKHEHIINX MaTeMaTHYECKUX MOJIENSX, MO3BOJIIONIMX OMUCHIBATE U
U3y4yaTh pa3HbIe SBJIECHUS OKPYXKAIOILEro MUpa, 3HaHUE MOHATUHHOTrO anmnapara no paszaerny «CtepeoMeTpus» y4eOHOro Kypca reOMeTpuH;

(1)0pMI/IpOBaHI/I€ YMCHHA BJIaJICTh OCHOBHBIMHU IMOHATHUAMU O MPOCTPAHCTBCHHBIX (1)I/Il"yan 1 UX OCHOBHBIMHU CBOfICTB&MI/I, 3HAaHUC TCOPEM,
q)OpMYJ'I U YMCHUC UX NIPUMCHATDb, YMCHUA JOKA3bIBATh TCOPEMBI U HAXOAUTh HCCTAHAAPTHLIC CIIOCOOBI peUICHUs 3a/1a4;

(dbopMHUpOBaHHE YMEHHUsSI paclio3HaBaTh Ha YepTeXkax, MOJENAX M B peaJbHOM MHUpPE MHOTOTPAHHUKHU U Tella BpallleHHsl, KOHCTPYUPOBATh
T€OMETPUYECKHUE MOJIEIIH;

(¢hopMHpOBaHNE MOHMUMAHMSI BO3MOXXHOCTH aKCHOMAaTHYECKOTO MOCTPOEHUS MaTEeMaTHUYECKUX TEOpUH, (OpMUPOBaHME MOHHUMAHUS POJIH
AKCHMOMATHKH TIPH NTPOBEIACHUU PACCYKACHUM;

¢dbopMHpOBaHHE YMEHUS BIaJleTh METO/JaMH J0Ka3aTeNbCTB U aIrOPUTMOB PELICHUS, YMEHUS UX NMPUMEHATh, IPOBOJUTH JIOKa3aTeIbHbIE
paccyKIeHHs B XOJI€ pELICHHS CTEpPeOMETPUYECKHX 3aJad M 3aJad C MPaKTHUYECKUM CoJepKaHueM, (OpMHUpPOBAHUE NPEACTABICHUS O
HEOOXOJIMMOCTH J0Ka3aTeIbCTB MpU OOOCHOBAaHUMM MATEMaTHYECKHX YTBEPXKIEHHH M POJM aKCHOMaTUKU B TMPOBEACHUU JAETYKTHUBHBIX
paccyXJIeHNH;

pa3BUTHE U COBEPILIEHCTBOBAHME MWHTEIICKTYAJIbHBIX M TBOPYECKHX CIOCOOHOCTEH 00ydJaromuxcs, O3HABAaTENIbHOW AKTUBHOCTH,
HCCIIEA0BATENIBCKUX YMEHUM, KPUTUYHOCTH MBILICHUS, THTEPECA K U3YYEHHUIO T€OMETPUU;

dhopmupoBanre PyHKIIMOHAIBHONW TPAMOTHOCTH, PEJICBAHTHOM T€OMETPUHU: YMEHUS PACIIO3HABATH MPOSBJICHHS T€OMETPUUECKUX MTOHSATHH,
00BEKTOB U 3aKOHOMEPHOCTEN B peasbHBIX JKU3HEHHBIX CUTYAIUSIX U MPH U3YYEHUHU JIPYTUX y4EOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEN, MOJIEIIUPOBAHUS PEAIBHBIX CUTYALUH, UCCIIEN0BAHNS IIOCTPOCHHBIX MOJEIIEH, HUHTEPIPETALUH ITI0JYyYECHHBIX PE3YJILTATOB.



OCHOBHBIMHU COZIEp)KAaTENbHBIMA JHMHUAMHU ydeOHoro kypca «Il'eomerpusi» B 10-11 kmaccax sBistorcs: «lIpsiMple M IUIOCKOCTH B
IIPOCTPAHCTBE», «MHOrorpaHHUKN», «Tena BpaleHus», «BeKTopbl 1 KOOPAWHATHI B IPOCTPAHCTBEY, «/IBMKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe o ®I'OC COO tpeboBaHUE «yMETh ONIEPUPOBATH MOHATUAMUY, PEIICBAHTHBIMH T€OMETPUHU HA YITyOJIEHHOM ypOBHE
obyuenus B 10-11 kmaccax, OTHOCHTCA KO BCEM COJEP)KaTENbHbIM JIMHUSIM Y4eOHOro Kypca, a (OpMHUpPOBaHUE JIOTMYECKHX YMEHUMH
pacripeniensercsi He TOJIBKO 10 COJep KaTeNbHbIM JMHHUAM, HO U 0 TogaM oOyuyeHus. Comeprkanue o0pa3oBaHus, COOTBETCTBYIOIIEE PEAMETHBIM
pe3yabTatam ocBoeHuss PenepaabHON pabodeld MporpamMMsbl, pacrpeieEHHBIM 0 ToJlaM 00y4eHus, CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOOBI KO
BCEM OCHOBHBIM, IPUHLUIMAIBHBIM BOIIpocaM oOydaromuecss oOpalaiuch HEOJHOKPAaTHO. OTO MO3BOJSET OpPraHU30BaTh OBJIAZICHUE
reOMETPUUECKUMH MOHATHSMU U HaBbIKAMHU I1OCJIEI0BATEIbHO U MOCTYINATENIBHO, ¢ COOII0AEHUEM NIPUHIIMIIA IPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS
BKJIIOYATh B OOIIYIO CUCTEMY T'€OMETPHUYECKUX IPEICTABICHUH O0YJaroIUXCs, pacupss U yrayomss e€, oOpa3ys MpoYHble MHOKECTBEHHBIC
CBSI3H.

[lepexos K U3y4E€HUIO T€OMETPUHN Ha YIIIyOJEHHOM YPOBHE I103BOJISET:

co3J1aTh YCJIOBHS Ui JuddepeHannu o0y4eHus, IOCTPOCHUs HHANBUAYaIbHBIX 00pa30BaTeIbHbIX IPOrpaMM, 00ECIIEUUTh YIIIyOJaEéHHOe
U3Y4YE€HHE T€OMETPUHU KaK COCTaBJISIONIEH yueOHOoro npeamera «MareMarukay;

MOJITOTOBUTh OOYYarOIIMUXCSI K MPOAOIDKCHHIO H3Y4YeHHsST MaTeMaTHKd ¢ yd€toM BblOopa Oyaymed mnpodeccun, obecrieuyuBast
IIPEEMCTBEHHOCTb MEX/y OOIIUM U MPO(hecCHOHAIBHBIM 00pa30BaHUEM.

Ha u3yuenue yuebHoro kypca «l'eomerpusi» Ha yriayonéHHom ypoBHe oTBoauTcs 204 vaca: B 10 kimacce — 102 yaca (3 yaca B Hezeno), B 11
knacce — 102 gaca (3 yaca B HEJIeNI0).



COIAEPKXAHHUE YYEBHOI'O IIPE/IMETA

10 KJIACC

IIpsiMble ¥ IOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE TIOHATHA CTepeoMeTpuH. Touka, npsMas, IUIOCKOCTh, TNPOCTPAaHCTBO. [loHATHE 00 aKCHMOMAaTHYECKOM MOCTPOCHHUU
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHUH U CIICICTBUS U3 HUX.

B3aumHOe pacnosjokeHue npsMbIX B IIPOCTPAHCTBE: IIEPECEKAIOLIUECS, MapajUleNIbHble W CKpeIlMBaromuecs mnpsamele. [IpusHaku
CKpELIMBAOIINXCA NpAMBIX. [[apaimienbHOCTh IPAMBIX U IDIOCKOCTEN B IIPOCTPAHCTBE: MTapaJLIEIbHBIE IPSIMBIE B IPOCTPAHCTBE, NAPAILIEIbHOCTD
TPEX TPSAMBIX, MAPAIUIETBLHOCTh MPSAMOW M IUIOCKOCTH. llapamienbHoe W LEHTpalbHOE MPOEKTHpoBaHME, M300paxeHue ¢uryp. OCHOBHBIC
CBOWCTBa MapajuleIbHOrO HpoekTHpoBaHus. M3o0paxenue ¢uryp B mapasieqbHOW NMPOEKIUH. YTJbl ¢ COHANpPAaBICHHBIMU CTOPOHAMH, YroJl
MEXy IPAMBIMHU B IpocTpaHcTBe. [lapamiensHOCTh MII0CKOCTEN: TapajuleabHble IIIOCKOCTH, CBOMCTBA NIapaJuleIbHbIX IUIOCKOCTe!. [IpocTeiimne
MPOCTPAHCTBEHHBIE (PUTYPHI HA IMJIOCKOCTH: TETPadp, MapaJUIeIeHIIe ], IOCTPOSHHE CEUCHUH.

[lepneHUKyYISAPHOCTD NPSIMOU U IIJIOCKOCTH: NEPIEHIUKYIISIPHBIE NIPSMBIE B IIPOCTPAHCTBE, MPAMbBIEC NapaJUICIIbHbIC U NEPIEHANKYIISIPHbBIE
K IUIOCKOCTH, INPU3HAK NEPHEHIUKYJIIPHOCTU MNPSAMOM M IUIOCKOCTH, TEOpEMa O MNPsMOM NEPHEHIAUKYJIAPHON IIOocKocTU. OpTOroHanbHOE
npoekTupoBaHue. IlepneHuKysap 1 HaKIOHHbBIE: PACCTOSTHUE OT TOUKH JI0 IUIOCKOCTH, PACCTOSTHUE OT MPSIMOM 10 TJIOCKOCTH, IPOEKIUS (UTy PbI
HAa IJIOCKOCTb. [IepreHIMKyIapHOCTh INIOCKOCTEN: ITPU3HAK NEPIICHAUKYJIIPHOCTH IBYX IUIOCKOCTEN. TeopeMa 0 TpEX NepHeHANKYIIApax.

VYIibl B NPOCTPAHCTBE: YrOJd MEXAY NPSAMOW M IUIOCKOCTBIO, ABYTPaHHBIM YIroJI, JUHEHHBIM yroy JABYIPaHHOrO yria. TpéXrpaHHbli U
MHOrorpasssie yribl. CBONCTBa IUNIOCKUX YIJIOB MHOTOTpaHHOro yria. CBOMCTBA IJIOCKMX W ABYI'PAaHHBIX YIJIOB TPEXIPAHHOTO yria. Teopemsl
KOCHHYCOB Y CUHYCOB JUUI TPEXTPAaHHOT'O YIJIA.

MHOrorpaHHUKH

Bunel MHOrorpaHHUMKOB, pa3BépTKa MHoOrorpaHHuka. IIpusma: n-yronpHas npusma, mpsMas U HAaKJIOHHAs NPU3MBbIL, OOKOBas M MOJHAas
MIOBEPXHOCTh Npu3Mbl. [lapamnenenunen, HOpsAMOYTONbHBIA MapajuleleNMIe] M ero cBolcrea. Kparuaimme nyTH Ha IIOBEPXHOCTH
MHororpanHuka. Teopema Oiinepa. IlpoctpanctBenHast teopema Iludaropa. [lupamuaa: n-yrojapHas nupamuja, NpaBWIbHAs M yceu€HHas
nupamuibl. CBoiicTBa pédep M OOKOBBIX T'paHEl NpaBUIbHOW Nupamujibl. [IpaBuiibHbIE MHOTOIpAaHHUKH: NpaBUJIbHAs MPU3Ma U MpaBHIIbHAS
nupaMua, MpaBWiIbHAsl TPEyroyibHas MUpaMuJia U MpaBUIBHBIM TeTpasap, KyO. IlpencraBieHue o NMpaBHJIBHBIX MHOTOTPAHHUKAX: OKTadJp,
JNOJEKAdAP U UKOCADIP.

Bbruuciienue 31€MeHTOB MHOTOI'PAaHHHUKOB: p&0pa, AuaroHanu, yrisl. [lmomans G0KOBOI MOBEPXHOCTH W IMOJHOW MOBEPXHOCTU MPSMOM
MPU3MBI, IUIOLIA/Ib OCHOBaHUM, TeOpeMa 0 OOKOBOI MOBEPXHOCTH NMpsAMOi pu3Msl. [1nomaas O00KOBON MOBEPXHOCTH U TOBEPXHOCTH MPABUIBLHON
MApaMU/IbI, TEOpPEMA O IJIOMAAN YCEUEHHON TUPaMUBI.

CuMMeTpust B TNPOCTPAHCTBE. DJIEMEHTbl CHUMMETPUHM IPABWIBHBIX MHOIOIpaHHUKOB. CHMMETpHS B IPaBWJIBHOM MHOTOTPAHHHKE:
CUMMETpHS Napajlleenuea, CAMMETPHUS IPABUIBHBIX IIPU3M, CUMMETPHS IIPABIWIBHON TUPAMUBL.



BekTopbl M KOOpAUHATHI B IPOCTPAHCTBE

[ToHsTHs: BEKTOp B MPOCTPAHCTBE, HYJIEBOH BEKTOp, [UIMHA HEHYJIEBOTO BEKTOpAa, BEKTOPHl KOJUIMHEApHbIE, COHANpaBICHHBIE U
MIPOTUBOIMOJIOKHO HANPaBJICHHbIE BEKTOPhl. PaBeHCTBO BEKTOPOB. JlelicTBUSI ¢ BEKTOPaMHU: CJIOKEHHE U BEIUMTAHUE BEKTOPOB, CYMMa HECKOJIBKH X
BEKTOPOB, YMHOXKEHHE BEKTOpa Ha uyucio. CBONCTBA ClI0XKEHUsI BEKTOpOB. CBONCTBAa YMHOXKEHMS BEKTOpa Ha uucio. [loHATHE KOMILIaHApHbIe
BeKTOpBI. [Ipu3Hak koMmIiaHapHOCTH TpEX BeKTOpoB. [IpaBuio napamuienenunena. Teopema o pa3ioKeHUU BEKTOpPA MO TPEM HEKOMIUIAHAPHBIM
BekTopaMm. [IpsMoyronpHas cuctema KoopAuHatT B rpoctpancTBe. Koopauuatel BekTopa. CBsi3b MEXKIY KOOpIMHATAMHU BEKTOPA U KOOPAHMHATAMU
TO4YeK. YT0J] MeXIy BekTropamu. CKaJIIipHOE MTPOU3BEICHNE BEKTOPOB.



ININIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O ITPEJIMETA
JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaxaanckoe BOCIUTAHME:

c(hOPMHUPOBAHHOCTh TPAXKJAHCKON TO3WIMKU OOYy4YaloImIerocsi Kak aKTUBHOTO M OTBETCTBEHHOTO WJIEHAa POCCHHCKOrO OOIIECTBa,
MPEACTABJICHUE O MaTEMAaTHUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYP, SBJICHUMU, MPOIEAYP IPAKIaHCKOTO 001IecTBa (BEIOOPHI,
OTIPOCHI  JIPYTroe), YMEHUE B3aUMOICHCTBOBATh C COI[MAIbHBIMU HHCTUTYTaMU B COOTBETCTBUH C UX (PYHKIMSIMHA U HA3HAYCHHUEM;

2) naTpuoTHYECKOe BOCIIMTAHUE:

c(OPMUPOBAHHOCTh POCCUHCKON TIPaKTAHCKOW HACHTUYHOCTH, YBAKEHUA K MPOIIJIOMY W HACTOSIIEMY POCCHMCKOW MaTeMaTHKH,
IIEHHOCTHOE OTHOIIICHHE K JOCTHKEHUSM POCCHUHCKUX MATEMAaTHKOB M POCCHHCKON MaTeMaTHYECKOM IIKOJIbI, HCTIOJb30BAaHUE ITUX JTOCTHIKCHHMA
B JIPYTHUX HAyKax, TEXHOJOTHUAX, c(hepax SIKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HAaHHE MJYXOBHBIX I[EHHOCTEH POCCHIICKOr0 Hapoja, c(pOpMHpPOBAHHOCTH HPABCTBEHHOIO CO3HAHHS, ATHUYECKOTO IOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKHUM MPUMEHEHHEM JOCTIKEHUNW HAyKd M JESATENbHOCTHIO YYEHOTO, OCO3HAHUE JUYHOTO BKJIaJa B IOCTPOCHHE
YCTOWYHBOTO OYIYIIETO;

4) 3cTeTHYeCKOe BOCIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOUAs dCTETUKY MATEeMaTHYECKUX 3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7ad, PEHICHHH, pacCyXICHHM,
BOCIPUUMYHUBOCTh K MATEMAaTUYECKHUM aCIIEKTaM Pa3IMYHbIX BUIOB UCKYCCTBA;

5) pusuyeckoe BocnuTaAHME:

c(hOpMUPOBAHHOCTb YMEHHUS MPUMEHSITh MaTEMaTHYECKUE 3HAHUSI B MHTEpEcax 3J0pOBOTO M Oe30macHOro odpasa KM3HU, OTBETCTBEHHOE
OTHOIIIEHHWE K CBOEMY 3JIOPOBBIO (3I0POBOE MUTAaHUE, COATAHCHUPOBAHHBIA PEXKHUM 3aHITHN M OTIbIXA, PETyNspHas (Qu3nueckas aKTUBHOCTH),
(bu3nUecKoe COBEPILICHCTBOBAHHE MPU 3aHATUSX CIIOPTUBHO-03/I0POBUTEIBHOMN JAESITETHHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTB K TPYAY, OCO3HAHHE LIEHHOCTH TPYAOIIO0Us, HHTEPEC K Pa3IudHbIM cdepam npodhecCHuOHATBHON NesTeTbHOCTH, CBA3aHHBIM C
MaTEeMaTUKOW M €€ MPUIIOKEHHUSIMU, YMEHHE COBEPIaTh OCO3HAHHBIN BHIOOP Oymyieil mpoeccuu U peain30BbIBaTh COOCTBEHHBIC KU3HEHHBIC
IUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTUYeCKOMY OOpa3oBaHHIO U CamMOOOpa30BaHUIO HA MPOTSHKEHHH BCEW JXKU3HU, TOTOBHOCTH K
aKTUBHOMY yUYaCTHIO B PEIICHUH MPAKTUYECKUX 3a]1a4 MaTeMaTHYE€CKOW HATIPABIEHHOCTH;

7) 3K0JI0ruYecKoe BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTD IKOJOTUYECKON KYJIBTYPhI, TOHUMAHNE BIUSHUS COMMATBHO-DKOHOMHYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U
COLIMAJILHOU Cpefibl, OCO3HAHUE TI00AIBHOTO XapaKTepa SKOJIOTHUYECKUX MPOOJIeM, OPHEHTAllMs HAa MPUMEHEHUE MaTeMAaTHUYeCKUX 3HAHUU NI
pelIeHus 3a1a4 B 00JIaCTH OKPY>KaIoIIel cpeibl, TUIAHUPOBAHKUE TTOCTYIIKOB M OIEHKH UX BO3MOKHBIX TIOCTEACTBUMN I OKPYKAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:



c(OPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHSI HAayKH W OOIIECTBEHHOH MPAKTUKH,
[IOHMMaHKE MaTeMaTHYeCKOM HayKH Kak c(epbl U4eJOBEUYECKON NesTeIbHOCTH, 3TAOB €€ Pa3BUTUS M 3HAYMMOCTH Ul Pa3BUTUS LUBHIN3ALUH,
OBJIAZICHUE S3BIKOM MATEMaTUKM M MATEMaTUYECKOW KYJIbTYpPOH KakK CPEICTBOM IIO3HAHUS MHpa, FOTOBHOCTH OCYILECTBIATH NPOCKTHYIO U
HCCIIEIOBATENbCKYIO ACSITENIbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATBI

ITo3naBaTenbHBIC YHHBepPCAJIbHbIE YUeOHbIE NelCTBUS

Ba3oBble Joruyeckue aeiicrBus:

BBISIBJIATh U XapaKTepU30BaTh CYIECTBEHHbIE INPU3HAKM MAaTEMaTHUYECKUX OOBEKTOB, MOHSATHH, OTHOIIEHUM MEX1y MOHATHIMH,
(GbopMynMpOoBaTh ONpee/eHHs MOHATUH, yCTaHABIMBATh CYLIECTBEHHBIH MPU3HAK KIACCU(PHUKAIMKU, OCHOBAHUS Ul OOOOINEHUS U CPaBHEHMS,
KpUTEpUU IPOBOAUMOIO aHAJIN3a;

BOCIIPUHUMATh, (OPMYIHPOBATh M MPE0oOPa30BHIBATH CYXKACHUS: YTBEPAHUTEIbHbIE W OTPHUIATEIbHBIC, CAMHUYHBIC, YACTHBIE W OOIIHE,
YCIIOBHBIE;

BBISIBJIATh MaT€MaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U NPOTUBOpeurss B (akTax, JaHHBIX, HAOMIONEHHUSIX U YTBEPXKICHUSX,
npeaaraTb KpUTEpUU JJIsl BBISIBICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIL;

JIeJIaTh BBIBOJIbI C UCIIOJIb30BaHMUEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX U MHYKTUBHBIX YMO3aKIIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITENIBHO JI0Ka3aTeNbCTBA MaTeMaTHUYECKUX YTBEp)KJIEHHUH (MpsiMble U OT MPOTUBHOIO), BBICTpaUBaTh apryMEHTAILUIO,
IPUBOANUTH IPUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXIE€HUS U BHIBOJIBI;

BBIOMpaTh CHOCO0 perieHust yueOHOM 3aJaun (CpaBHUBATh HECKOJIBKO BapUaHTOB PELICHMs, BbIOMpaTh HanOosiee MOAXOIAIINMN ¢ yU4ETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble uccienoBare/bCKue 1eHCTBUA:

UCIOJIb30BaTh BOIPOCHl KaK HCCIENIOBATEIbCKUI WHCTPYMEHT IO3HaHMA, (OPMYIHPOBATH BOIPOCH, (PUKCHpYIOLIHE HPOTHBOpEYHE,
po0sieMy, YCTaHABJIMBATh HCKOMOE U JJaHHOE, JOPMUPOBATH TUIIOTE3Y, apTYMEHTUPOBATh CBOIO MO3ULUIO, MHEHHUE;

MIPOBOJUTH CAMOCTOSITENILHO CIUIAHWPOBAHHBIN IKCIIEPUMEHT, UCCIIEJOBAaHUE IO YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro 00bEKTa,
SIBJICHUSI, IPOIIECCa, BHISIBICHUIO 3aBUCUMOCTENH MEKy 00bEKTaMU, SBICHUSIMH, IPOIIECCaMH;

CaMOCTOSITENIbHO (hopMynupoBaTh OOOOLIEHUS W BBIBOJBI MO pe3yibTaTaM MpPOBEIEHHOIO HAOIIOAEHUS, HMCCIEIOBAHUS, OLIEHHBAThH
JIOCTOBEPHOCTH TIOJIYYCHHBIX PE3YJIbTAaTOB, BEIBOJOB U 00OOIIECHUI;

MIPOrHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIABUTATh MPEINOJIOKEHNS O €r0 Pa3BUTUHU B HOBBIX YCIIOBUSIX.

Padora ¢ undopmanmeii:

BBISIBJIATH 1€(DUIIUTH MH)OPMAIMH, JAHHBIX, HEOOXOAUMBIX JUIsl OTBETA Ha BOIPOC U JJIs pEILICHU 3a/1auH;

BbIOMpaTh MH(OpPMALMIO U3 MCTOYHHUKOB PA3JIMYHBIX TUIIOB, aHAJIU3WPOBATH, CHCTEMATU3UPOBAThb W MHTEPIPETUPOBATH MH(GOPMALUIO
Pa3IMYHbIX BUJOB U (POPM MpeICTaBICHHUS;



CTPYKTYypUPOBaTh HH(HOPMAIIHIO, TIPESICTABIATH €€ B Pa3IMUHBIX (hOpMax, WUTFOCTPUPOBATH TpadUICeCKH;
OLICHHUBATh HAAEKHOCTh HH(OPMALIMU [TO CAMOCTOSATEIBHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMmyHukaTnBHBIC yHHBepcaibHble YueOHbIe 1elCTBUS

Oo0menue:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYXKJEHUS B COOTBETCTBUU C YCIOBUSAMHU M LEJISAMU OOILEHUS, ICHO, TOYHO, IPAaMOTHO BBIpakaTh CBOIO
TOYKY 3P€HUS B YCTHBIX U IMCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS 110 X0y PEIIEHUS 3aa4l, KOMMEHTHUPOBAaTh IOJIYy4ECHHBIN pPe3yibTar;

B X07Ie 00CY>KICHHUS 33]]aBaTh BOIPOCHI 110 CYIIECTBY 00CYKIaeMOi TeMbl, TpoOIeMbl, peraeMoi 3a1a4H, BEICKa3bIBaTh MJIEH, HALICIICHHBIC
Ha MOUCK PCHICHUA, COITIOCTABJIATE CBOU CYXJACHUSA C CYXKIACHUAMU JPYTUX YHAaCTHUKOB JUaliora, 06Hapy71(I/IBaTI) pasiiniuc U CXOACTBO HO3HHHﬁ, B
KOPPEeKTHOH Gopme (HopMyIHpOBaTh Pa3HOIIACHs, CBOU BO3PAKECHUS;

IPEJCTABIATh PE3YNbTaThl PEIICHUs 3aJjaul, SKCIIEPUMEHTA, UCCIIEA0BAaHUs, IIPOEKTA, CAMOCTOATEIbHO BHIOUPATh (OPMAT BBICTYIICHUS C
y4€TOM 3a/1a4 NPE3eHTALUN U OCOOEHHOCTEN ayTMTOPUH.

PeryisiTuBHbIE YHHBepPcaJbHbIe y4eOHbIe JAeiicTBUS

Camoopranuszanms:

COCTaBJIATh IUJIAH, AQITOPUTM pEIICHUS 3a/Ja4yd, BBIOMPATH CHOCOO pemieHHs C y4ETOM MMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATH BAPUAHTHI PEIICHUH ¢ YIETOM HOBOM HH(OPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJICKT:

BIIa/IETh HAaBBIKAMU MO3HABATENbHOHN pedIeKCHU Kak OCO3HAHUS COBEPIIAEMBIX NEHCTBUI M MBICIUTEIBHBIX MPOIECCOB, MX PE3YIHTATOB,
BJIQJIETh CIIOCOOAMU CaMOITPOBEPKH, CAMOKOHTPOJISI MPOIECCa U pe3yJibTaTa PEIICHHs] MaTeMaTHYECKOH 3a/1auH;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTHb MPHU PEIICHUU 3a7a4d, BHOCHUTh KOPPEKTHUBHI B JICSITEIILHOCTh HAa OCHOBE HOBBIX
OOCTOSITENTLCTB, IAHHBIX, HAWIEHHBIX OIIHNOOK, BHISIBICHHBIX TPYAHOCTEH;

OILIEHUBATh COOTBETCTBUE pe3yibTaTa eI U YCIOBUSAM, OOBSICHATH MPUYHHBI JOCTHXKCHUS WM HETOCTHKEHUS Pe3ybTaToOB Aes TeTbHOCTH,
HaxOJIUTh OIIMOKY, TaBaTh OLIEHKY MTPUOOPETEHHOMY OIBITY.

CoBMecTHas 1eSITEJILHOCTD:

MMOHUMATh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW W MHIUBUAYATbHOW pabOTHI MPH PEIICHUU YYEeOHBIX 3a/ay, MPUHUMATH IIelb
COBMECTHOH JIeATENBHOCTH, TUIAHUPOBATh OPTaHU3AII0 COBMECTHOW pabOThI, paclpeeNsaTh BUIbI paboT, TOTOBapUBaThCs, 00CYKIaTh MPOIIECC
U pe3ynbTaT paboThl, 00001aTh MHEHHS HECKOJIBKUX JIFOICH;

Y4acTBOBATh B TPYMIIOBBIX (hopmMax paboThl (00CYyX AeHUS, 0OMEH MHEHUH, «MO3TOBBIE MITYPMBI» M UHBIC), BHITIOIHATH CBOIO YaCTh paOOTHI
U KOOPJIWHUPOBATH CBOW NEHCTBHUS C OPYTMMH YJ€HAMH KOMAaHJbI, OLIEHUBATh KA4€CTBO CBOETO BKJIaJa B OOIIMN MPOAYKT MO KPUTEPUSIM,
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.



HNPEAMETHBIE PE3YJIbTATHI
K xonity 10 kaacca o0ydarmuiicss HAy4UTCs:

CBOOOJTHO ONIEPUPOBATH OCHOBHBIMU MOHATUSIMH CTEPEOMETPUH IIPU PEIICHUH 3a/1a4 U IPOBEICHIH MAaTEeMAaTHUECKUX PACCyKICHUN;
MPUMEHSTH AaKCHOMBI CTEPEOMETPHUHU U CICICTBUS U3 HUX MPH PELICHUH T€OMETPUUYECKHX 3a7ay;

KJaccu(UIUpPOBaTh B3aUMHOE DPACIIOJIOKEHHE MPSAMBIX B IMPOCTPAHCTBE, IUIOCKOCTEH B TMPOCTPAHCTBE, MPSAMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE;

CBOOOJHO OINEPHPOBATH MOHATHIMM, CBSI3aHHBIMH C yIJIaMH B TPOCTPAHCTBE: MEXKIY MPSIMBIMH B MPOCTPAHCTBE, MEKIY HPAMOH U
IUIOCKOCTBIO;

CBOOOJTHO OTIEPUPOBATH MOHATHIMH, CBSI3aHHBIMH C MHOTOTDAaHHUKAMU;

CBOOOJTHO PAaCIO3HABATH OCHOBHBIE BU/Ibl MHOTOTPAaHHHUKOB (TIPU3Ma, MMPaMUa, IPSIMOYTOJIBHBIA Mapajuiesienue, Kyo);
KJIacCU(pHUIMPOBATH MHOTOI'PAHHUKH, BEIOMPAsi OCHOBAHUS JUIs KITacCH(UKAINH;

CBOOO/IHO OTIEPUPOBATH MOHITUSMH, CBSI3aHHBIMH C CEYEHHEM MHOTOTPAaHHHUKOB IJIOCKOCTBIO;

BBIMIOJIHSTH MapaJUIeIbHOE, IEHTPAIBHOE U OPTOrOHAJIbHOE MPOSKTHPOBaHUE (DUTYP Ha TIOCKOCTH, BBIIOIHATH H300pakeHHs (puryp Ha
IUIOCKOCTH;

CTPOUTH CEYCHUS MHOTOTPAHHUKOB PA3IMYHBIMU METOAAaMH, BBIIOJHATH (BBIHOCHBIC) IIJIOCKHME YEPTEKHU M3 PUCYHKOB IPOCTHIX
00BEMHBIX (HUTYp: BHII CBEPXY, COOKY, CHU3Y;

BBIUUCIIATH IUJIONIA/IM IOBEPXHOCTEH MHOTOTPaHHUKOB (IpU3Ma, MUpaMua), TeOMETPUUYECKHUX Tell ¢ IPUMEHEHHEM (opMyIT;

CBOOOJHO ONEpUpPOBaTh MOHATUSAMHM: CUMMETPUS B IPOCTPAHCTBE, LEHTP, OChb M IUIOCKOCTh CUMMETPHM, LIEHTP, OChb M IUIOCKOCTh
CUMMETPUU UTYPBI;

CBOOO/THO ONEPUPOBATH MOHATHSIMHU, COOTBETCTBYIOLIMMH BEKTOpAaM U KOOPAWHATaM B IIPOCTPAHCTBE;

BBINOJIHATH IEHCTBUS Ha/l BEKTOpaMH;

pemarp 3aJa4d Ha JT0Ka3aTeIbCTBO MATEMaTHYECKWX OTHONICHWH M HAXOXKICHHWE T€OMETPHUYECKUX BEIUYWH, TPUMEHSS H3BECTHBIC
METO/bI MPU PEIIEHUN MaTEMAaTHUYECKUX 3a/1a4 MMOBBIIIEHHOTO U BBICOKOT'O YPOBHS CJIOKHOCTH;

MPUMEHATh TPOCTEHIINE MPOTPAMMHBIE CPEICTBA W AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBI TPU PEIICHHH CTEPEOMETPHUECKUX
3ajau;

U3BIIEKaTh, IPE0OPa30BBIBATh U MHTEPIIPETUPOBATh MH(DOPMAIIMIO O MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (DUTYpax, MPeICTaBICHHYIO
Ha YepTeXax U PUCYHKAX;

MPUMEHSATH MOJIyYeHHbIE 3HAHUS Ha MPaKTHKe: CPABHUBATh M aHAIM3UPOBATh peasibHble CUTYalluH, IPUMEHSITh U3yUCHHbIC MOHATHS B
Ipoliecce MOUCKa perIeHus] MaTeMaTHYeCKH C(OPMYITHPOBAHHON MPOOJIEMBI, MOJIEIMPOBATh PeallbHbIE CUTYallMu Ha S3bIKE TEOMETPHUH,
MCCIIEIOBATh MIOCTPOCHHBIE MOJIENTN C MCIIOJIb30BaHUEM T€OMETPUIECKHUX TIOHSATHI U TEOPEM, arrapara anreOpsl, penrat NpakTHIeCcKue
3aJ]auu, CBS3aHHBIC C HAXOXKICHUEM I'€OMETPHYECKUX BEITHUYHH;

WUMETh MPECTaBICHUS 00 OCHOBHBIX ATalaxX Pa3BUTHS T€OMETPHH KaK COCTAaBHOM YacTh (pyHIaMEHTa Pa3BUTHS TEXHOJOTHIA.



TEMATHYECKOE IINTAHUPOBAHUE C YKAZAHUEM KOJINYECTBA AKAJIEMUYECKHUX YACOB,
OTBOJUMBIX HA OCBOEHME KAJKJIOW TEMbI YYEBHOI'O ITIPEJIMETA, 1 BO3SMOKHOCTH
HCIIOJIb3OBAHMS 11O 3TOM TEME SJIEKTPOHHBIX (IIU®POBBIX) OBPA3OBATEJIBHBIX

PECYPCOB
10 KJIACC
KoJsun4yecTBOo 4acoB JIeKTPOHHbBbIE
Ne HaumenoBaHue pa3iesioB U TeM (undposBbie)
Kourpoubnbie IIpakTHyeckue
n/n NPOrpamMMsl Bcero o0pa3oBare/IbHbIC
padoThI padoTsbI
pecypcsl
1 BBenenue B crepeoMeTpuio 23 1 https://resh.edu.ru/
’ B3anMHOe pacnonokeHue npsmsIx B 6 | https://resh.edu.ru/
IIPOCTPAHCTBE
3 [TapamienpHOCTh IPSIMBIX U INIOCKOCTEN B g https://resh.edu.ru/
MIPOCTPAHCTBE
4 IlepneH qUKYIAPHOCTD MPSAMBIX U 75 https://resh.edu.ru/
IJIOCKOCTEN B POCTPAHCTBE
5 VYTiabl ¥ paccTosIHUA 16 1 https://resh.edu.ru/
6 MHOTOrpaHHIKH 7 1 https://resh.edu.ru/
7 BeKTOpBI B TPOCTPAHCTBE 12 hitps://resh.edu.ru/
2 IToBTOpenue, 0000IIEHNE U CUCTEMATH3ALIHS 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




[Ipunoxenune 1 k paboueii mporpamme

KAJIEHAJAPHO-TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
DJIEKTPOHHBIE Tlata
li\j‘;g] Tema ypoxka KosmuecTBo yacos DyHKIMOHATbHAS i uudposbie
Kourp. IIpakr. TPaMOTHOCTE OOPASOBATEIRHBIC nnaH dbaKT
Beero padoTbl  padoTHI PECYPELE
OcHoBHbIE TpaBUiia H300pakeHUs Ha
| PUCYHKE IJIOCKOCTH, MapajieIbHbIX | 109
MPSAMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka
[TonATHS cTepeomMeTpun: TOUKA, P3LWL
npsiMasi, IIIOCKOCTh, MPOCTPAHCTRO. httF?S:/ [resh.edu.ru/
) OcHoBHbIE TpaBUiia H300pakeHUs HA | subiect/17/10/ 509
PUCYHKE IJIOCKOCTH, MapajieIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIMHBI
OTpe3Ka
ITonsATHA: nepecekaronuecs Onuco16ams BOSMOIKHELC PaLL
3 IUIOCKOCTH, ITEPECEKAIOIINECS 1 CIIOCOOBI PACTIONOKEHHUS https://resh.edu.ru/ 209
npsiMasi v IIOCKOCTb; IIOCK. B IIPOCTPaHCTBE subject/17/10/
MIOJIyIIPOCTPAHCTBO
ITonsATHA: nepecekaronuecs PaLL
4 IUIOCKOCTH, IIEPECEKAOLINECS | https://resh.edu.ru/ 809
npsiMast ¥ TIOCKOCTh; subject/17/10/
MIOJIyIIPOCTPAHCTBO
MHororpanHuKH, H300pakeHne PILL
5 IIPOCTEUIINX IIPOCTPAHCTBEHHBIX 1 hitps://resh.edu.ru/ 12.09
buryp, HeCyIECTBYIOIUX 00HEKTOB subiect/17/10/
6 MHororpanHuKH, H300pakeHHne 1 14.09




HPOCTEHIITNX MPOCTPAHCTBEHHBIX
¢buryp, HeCyIeCTBYIOINUX OObEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE

W3BnexaTts nHPOpPMALIIIO

P3aLL
https://resh.edu.ru/

7 1 HEOOXOIMMYIO IS 15.09
CICNCTBIA M3 HUX BBIIIOJTHCHUS 3aJaHUA MG_C'CM@[
P3LL
g AKCHOMBI CTEPEOMETPHUH U TIEPBbIE | https://resh.edu.ru/ 19.09
CIICACTBHA U3 HUX subiect{l? {10{
AKCHOMBI CTEPEOMETPUH U TIEPBbHIC PaLW
ciaenctBus U3 HuX. CrocoObl 3aaHus https://resh.edu.ru/
9 IPSAMBIX U IIJIOCKOCTEN B 1 subject/17/10/ 21.09
npoctpancTe. O003HAYCHUS
IPSIMBIX U IIJIOCKOCTEN
N300paxeHne ce4eHni MupamMuibl, P3aLL
KyOa ¥ MpU3Mbl, KOTOPbIE IPOXOJAT https://resh.edu.ru/
yepes ux péopa. Mzobpaxenue subject/17/10/
10 nepeceyeHus! MoayYeHHbIX 1 22.09
mockocrel. PackpammvBanue
MOCTPOEHHBIX CEYEHUN Pa3HBIMU
[[BETaMHU
N3o06pakenue ceueHni nupamMubl, PO
Ky0a u HpI/I"3MI>I, KOTOPBIE IIPOXOIAT Hepewucusmo htt;?s:// resh.edu.ru/
yepes ux péopa. Mzobpaxenue P subject/17/10/
11 MePECEUCHUS MTOTYUYECHHBIX 1 OCHOBHBIE DJIEMEHTBI 26.09
mockocrei. PackpammBanue MHOTOTPaHHHIKOB
MIOCTPOEHHBIX CEYEHUN Pa3HBIMU
[[BETaMHU
12 N306paxeHne cedeHnit mupamuibl, ! PO 28.09

Ky0a 1 mpU3Mbl, KOTOpPBIE TPOXOIAT

https://resh.edu.ru/




yepe3 ux péopa. M3obpaxenue
nepeceyeHus MOJIy4YeHHBIX
mockocrel. PackpammyBanue
MOCTPOCHHBIX CEUYCHHUN Pa3HBIMH
[[BETaMU

subject/17/10/

N3o00pakeHne ceueHU MUPaMuU/IbI,
Ky0a ¥ IPU3MBbI, KOTOPBIC TPOXOJISAT
yepes ux péopa. Mzobpaxenue

P3aLL
https://resh.edu.ru/

subject/17/10/

13 MIePECEUCHUS TTOJTYICHHBIX 29.09
mockocren. PackpammBanue
HOCTPOCHHBIX CEYCHUH Pa3HbIMU
[[BETaMHU
P3LL
MerToz cresoB 1y IOCTPOEHHUS Wsnexars, ungopmaiio
14 . HEOOXOAUMYIO JUIS https://resh.edu.ru/ 3.10
ceacHn BEITIOJTHESHHS 3aJAHHS subject/17/10
MerToz cieoB I TOCTPOSHHS P3LL
15 cedeHnii. CBOMCTBA NepeceuyeHnit hitps://resh.edu.ru/ 5.10
i subject/17/10/
OPSMBIX U IJIOCKOCTEN subject/17/10
Mertozn cienoB Ui MOCTPOSHHUS P3lLl
16 cedeHnii. CBOMCTBA NepeceuyeHnit https://resh.edu.ru/ 6.10
OPSMBIX U IJIOCKOCTEN subject/17/10
IlocTpoenue ceuenuii B nupamue, PaLU
17 KyOe 1o TpéM ToukaM Ha pEOpax. https://resh.edu.ru/ 10.10
Coztanue BBIHOCHBIX YEpTEKEN U subject/17/10/ '
3aIMCh IIArOB MOCTPOCHUS
y P3LL
[Toctpoenue cedenuii B mupamue, TIpumensms TONyHEHHbIE i )
18 KyOe 1o TpéM ToukaM Ha pEOpax. 3HAHWS Ha MPAKTHKE ttps://resh.edu.ru/ 12.10

CO3,[[aHI/IC BBIHOCHBIX qepTenceﬁ u

subject/17/10/




3aIlliMCh M1aroB IIOCTPOCHUA

ITocTpoeHue ceuenuii B nupamMu/e, PaLW

KyOe 1o Tpém Toukam Ha pédpax. | https://resh.edu.ru/ 13.10
Co3naHne BBIHOCHBIX YEPTEXKEN U subject/17/10/ ’
3aIlUCh 1IAr0B OCTPOEHUS

IlocTpoeHue ceuenuii B nupamu/e, PaLW

KyOe 1o Tpém ToukaM Ha pEOpax. 1 https://resh.edu.ru/ 1710
Co3naHne BEIHOCHBIX YEPTEXKEN U subject/17/10/ '
3aIMCh IIAr0B MOCTPOEHUS

IToBTOpenue nnanumerpun: Teopema PaW

O IPOIIOPLIHMOHAIBHBIX OTPE3Kax. 1 https://resh.edu.ru/ 19.10

subject/17/10/

[Tonobue TpeyroabHIUKOB

[ToBropenue mranumerpun: Teopema P3LWW
Menenasi. PacyeTsl B ce4eHHUsX Ha https://resh.edu.ru/
BBIHOCHBIX 4yepTexax. Mcropus 1 subject/17/10/ 20.10
pa3BUTHS IUIAHUMETPHUU U
CTEpEOMETPUN
PaLW

KonTponenas padora "AKCHOMBI | 1 https://resh.edu.ru/ 2410
crepeomerpun. Ceuenus" subject/17/10/
B3anMHOE pacnosiokeHue NpsIMbIX B P3LWW
npoctpaHcTBe. CKpemmBaronumecs https://resh.edu.ru/
npsimble. [IpusHaku Hsprexats mudopmatio | o piect/17/10/

1 HEOOXOIUMYIO ISt 26.10
CKPEIIMUBAIOIINXCS IPSIMBIX. A —
[TapannenbHble psiMbIE B
MIPOCTPAHCTBE
Teopema o CylIeCTBOBAaHUU U PaLW
€JUHCTBEHHOCTH IIPSIMOU 1 https://resh.edu.ru/ 27.10//

napajIeJIbHON TaHHOHU IPSIMOH,




IpOXOJALIeH Yepe3 TOUKyY
IIPOCTPAHCTBA U HE JIeKAILEH Ha
JlaHHOM npsimoit. JlemMma o
NEPCCCUCHUH IMapaJIJICIbHBIX ITPAMbBIX
IJIOCKOCTBIO

subject/17/10/

[TapamienbHOCTh TPEX MPSIMBIX.
Teopema 0 TpEX mapayIeabHbIX

3anucsieame u

P3aLL
https://resh.edu.ru/

26 npsambIx. Teopema o gﬁg/::gz;:?le:;;ﬁbl subject/17/10/ 7.1
CKPEIIMBAIOIINXCS MTPSAMBIX
[TapamnensHOE MPOEKTUPOBAHUE. PaLW
OCHOBHBIE CBOICTBA AapAJLIEIBHOTO https://resh.edu.ru/

27 npoekTupoBanus. M3o0paxeHue subject/17/10/ 9.11
pa3HbIX GUryp B mapamienbHOMI
MPOEKIUU
LlenTpanbHasa npoekuus. Yrou ¢ Pal

28 COHAIIPABJIICHHBIMU CTOPOHAMU. YTOJI https://resh.edu.ru/ 10.11
MEXK1Y TPSMBIMH subiect/17/10/
3ajaun Ha JOKa3aTeIbCTBO U PaLW

9 HUCCIeA0BaHMuE, CBSI3aHHBIC C https://resh.edu.ru/ 1411
pacmnojio)KeHUEeM IIPSIMBIX B subject/17/10/ '
IIPOCTPAHCTBE
ITonsATHA: MapauIeIbHOCTD IPAMON U PaLL
IIJIOCKOCTH B TIpocTpaHcTBe. [IpusHak Onucoisams https://resh.edu.ru/

30 MapauieIbHOCTH MPAMOUN 1 BO3MOYKHBIC CIIOCOOEI subject/17/10/ 1611
mrockoctr. CBOMCTBA pacrnos-s npsAMbIX U
NapauIeIbHOCTU MPSIMON U IIOCKOCTE’
IIJIOCKOCTH
I'eomerpuueckue 3anaun Ha PaLW

31 BBIYHCJIEHUE U JIOKA3aTEIbCTBO, https://resh.edu.ru/ 17.11

CBA3aHHBIC C ITApalJICIIbHOCTBIO




32

33

34

35

36

37

HPSMBIX U IIJIOCKOCTEN B
IIPOCTPAHCTBE

[TocTpoeHue ceueHus, mpOXOISIIEeTO
yepe3 JaHHYIO MPSMYIO Ha YepTexe U
MapajuieIbHOTO JPYrod MpsSMOi.
Pacuér orHOmICHU I

[TapannensHas npoekuus,
MIPUMEHEHHUE TSl TOCTPOCHMS
cedeHui Kyba 1 mapasuieNenumnena.
CaolicTBa napauienenuneaa u
MIPU3MBI

[TapaienbHbIC MIIOCKOCTH.
[Tpu3Haky napayuieTbHOCTH ABYX
IUIOCKOCTEH

Teopema 0 mapamenbHOCTH U
€IUHCTBEHHOCTH MJIOCKOCTH,
MIPOXOIAILIEH Yepe3 TOUKY, HE
MIPUHAJIEKALLYIO JTaHHOU TIIOCKOCTH
U CJICJICTBUS U3 HEE

CBoiicTBa napayyIeIbHBIX
MJIOCKOCTEM: O MapajieTbHOCTH
MPSAMBIX [IEPECEUECHUS TIPU
MEPECEUCHHH JIBYX MapaJlIeIbHbIX
MJIOCKOCTEN TpeTher

CBolicTBa napamieabHbIX
IUIOCKOCTEH: 00 0Tpe3kax
NapajuleIbHbIX MPSAMBIX,
3aKIIFOUEHHBIX MEXKIY
napaijiCJIbHBIMU IJIIOCKOCTAMU, O
IIEPECEUECHUH NPSIMOU € JBYMS

Onucvieams
BO3MOJKHBIE CIIOCOOBI
pacnon—ﬂ HpHMLIX nu
IUIOCKOCTEH

subject/17/10/

P3aLL
https://resh.edu.ru/

subject/17/10/

Pl
https://resh.edu.ru/

subject/17/10/

P3LL
https://resh.edu.ru/
subject/17/10/

PaLl
https://resh.edu.ru/

subject/17/10/

PaL
https://resh.edu.ru/

subject/17/10/

P3aLL
https://resh.edu.ru/

subject/17/10/

21.11

23.11

2411

28.11

30.11

1.12




38

39

40

41

42

43

44

45

napaajaCJIbHbBIMHA IIJIOCKOCTAMU

[ToBTopenue: Teopema Iludaropa Ha
IJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYroJIbHUKA

CgoiicTBa Ky0a 1 MPSIMOYT'OJIBHOTO
napaesenunesa

Brrurcnenue 1uH OTPE3KOB B KyoOe
U MIPSIMOYTOJILHOM TMapaljIeICUIIC e

IlepneH AUKYIAPHOCTD MPAMON U
m1ockocTy. [Ipru3nak
NEPHEHIUKYIISIPHOCTH IPSIMOM U
IUIOCKOCTH

IlepneH AUKYIAPHOCTD MPAMON U
mockocty. [Ipusnak
NEePHEHIUKYISIPHOCTH IPSIMOMN U
IUIOCKOCTH

TeopeMa 0 CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH NPSIMOH,
IIPOXOMAILEH Yepe3 TOUKY
IIPOCTPAHCTBA U MEePIEHANKYISIPHON
K IUTIOCKOCTH

IInockoctu u NEPpNCHAUKYJIAPHBIC UM
MMpsAMbIC B MHOT'OI'paHHUKAX

Onucvliéams BO3MOXKHBIE
CIocoOBI pacmo-s
HIPSIMBIX U IIJIOCKOCTEN

P3LL
https://resh.edu.ru/

subject/17/10/

P3aLL
https://resh.edu.ru/

subject/17/10/

P3aLL
https://resh.edu.ru/
subject/17/10/

P3aLL
https://resh.edu.ru/
subject/17/10/

P3LL
https://resh.edu.ru/

subject/17/10/

P3LL
https://resh.edu.ru/

subject/17/10/

P3aLL
https://resh.edu.ru/

subject/17/10/

P3aLL
https://resh.edu.ru/

5.12

7.12

8.12

12.12

14.12

15.12

19.12

21.12




subject/17/10/

[110CKOCTH U TEPHEHIUKYISIPHbIE UM

P3LL
https://resh.edu.ru/

46 22.12
IpsiMble B MHOTOTPaHHHUKAX subject/17/10/
[leprienquKynAp U HAKJIOHHAS. PIW

47 T[TocTpoeHue epreHNKYIIAPa U3 https://resh.edu.ru/ 26.12

subject/17/10/
TOYKH Ha MIPSIMYIO
[leprieHquKynAp ¥ HAKIOHHAS. PaL
48 TlocTpoeHH e MepreHMKYIpa 3 IIpumensims TOIYICHHBIC https://resh.edu.ru/ 28.12
3HAaHUA Ha MMPAKTHUKE SUbieCt {17 {10 {
TOUYKH Ha MPSIMYIO
PaLW
Teopema o0 TpEX NepHEeHAUKYIApax :

49 p p PHCHIUKYIIAP https://resh.edu.ru/ 29.12//

(mpsivast 1 oOpatHas) subject/17/10/
PoLW

50 Teopema o TpEx neprneHIUKYIAPpax https://resh.edu.ru/ 901

(mpsimast 1 oOpaTHast) subject/17/10/
PoLW
51 VYros MeXay CKpemnBaroIUMHUC https://resh.edu.ru/ 1101
HPAMBIMU subject/17/10/
IT P3LL
OWICK TIePIICHANKYIISPHBIX IMPSIMBIX
52 C IIOMOIIBIO NEPHEHIUKYIIIPHBIX https://resh.edu.ru/ 12.01
- subject/17/10/
IIOCKOCTEl subject/17/10
P3LWL
53 OpTOroHaNbHOE MPOEKTHPOBAHHE https://resh.edu.ru/ 16.01

subject/17/10/




[Toctpoenue cedenuii kyba, MpU3MBI,

W3BnekaTh HHPOPMALUIO

P3aLL
https://resh.edu.ru/

54 IIPaBUIILHOM MIMPAMUJIBI C TIOMOIIBIO HEOOXOMMMYIO JUIsl 18.01
OpPTOTOHAJILHOM IPOEKIIUH BBIIIOJHCHN 3a1aHNs subject/17/10
[Toctpoenue cedenuii kyba, MpU3MBbl, Pl
55 MPAaBUJIBHOM NUPAMHUJIBI C TOMOIIBIO https://resh.edu.ru/ 19.01
OpTOTOHANBLHOH TIPOEKIIHH subject/17/10
CuMMeTpHs B IPOCTPAHCTBE P3LWW
56 OTHOCHUTEJILHO IIOCKOCTH. https://resh.edu.ru/ 5301
[IimockocTu cummerpuil B subject/17/10/ '
MHOTOTpaHHHUKaX
[Ipu3Hak nepneH MKy pHOCTH Pl
57 TIPSIMOiA M TIIIOCKOCTH KAK CIIE/ICTBHE https://resh.edu.ru/ 25.01
CHMMETPHH subject/17/10/
[IpaBunbHBIE MHOTOTPAHHUKH. PaLL
58 PacuéT pacCTOSTHI OT TOUKH 10 Mpumerams Vl3y:>6HHble https://resh.edu.ru/ 26.01
onpeaeneHuns u Gopmynsbl ;
IOCKOCTH subject/17/10/
[IpaBunbHBIE MHOTOTPAHHUKH. P3lLl
59 Pacuér paccrosiHuii OT TOUKH 10 htt?s://resh.edu.ru/ 30.01
IOCKOCTH subject/17/10/
CriocoObl OIyCTHTh Pl
60 NEPIEHIUKYIIAPBL: CHMMETPHS, CIBUT httr?s:/ [resh.edu.ru/ 1.02
TOYKH I10 NapaJuUIeIbHON IIPAMOM subject/17/10
Pl
61 CaBur 110 HemapasuleIbHOM NPAMO, https://resh.edu.ru/ 5.0
MU3MEHEHUE PACCTOSIHUN subject/17/10/ '
62 KonTtponbHas padora "B3anmuoe 6.02




pacroIoKeHUe MPSMbIX U
MJIOCKOCTEH B mpocTpaHcTBe"

[ToBTOpEHME: Yyron Mexay IpSIMbIMU
HAa TJIOCKOCTU, TPUTOHOMETPHS B

W3BnexaTs nHPOPMAIIIIO

P3aLL
https://resh.edu.ru/

63 HEOOXOIUMYIO ISt , 8.02
IIpOU3BOJILHOM TPEYIOJIbHHUKE, BBITONHEHI 3AAHI subject/17/10
TeopeMa KOCUHYCOB
[ToBTOpEHME: Yyron Mexay PIW
64 CKpEIIMBAIOIIUMUCS PSMBIMU B https://resh.edu.ru/ 9.02
subject/17/10/
NpOCTpaHCTBE subject/17/10
I'eomeTpuyeckre MeTOAbI Pal
65 BBIYHMCJICHHUS yIjla MEXIYy IPSIMBIMU B hitps://resh.edu.ru/ 13.02
subject/17/10/
MHOI'OIPaHHHUKAX subject/17/10
P3LWL
66 AByrpannbiit yron. CBoicTBO https://resh.edu.ru/ 15.02
JIMHENHBIX YIJIOB JBYTPAHHOIO yria subject/17/10/
IlepnenauKyIsApHbIE IUIOCKOCTH. PIW
67 CBoiicTBa B3aUMHO https://resh.edu.ru/ 16.02
5 subject/17/10/
NEPIEHAUKYIISIPHBIX TUNIOCKOCTEN subject/17/10
IIpu3Hak nepneHaUKyIIPHOCTH PaLL
IJIOCKOCTEW; TeOpeEMa O MPSMOMN https://resh.edu.ru/
68 nepeceyeHus IByX MI0CKoCTen subject/17/10 20.02
NEePHEHIUKYIISIPHBIX TPEThEU
IIJIOCKOCTH
[IpssMOyTOJIBHBIN MTapajuIeIeIUIE]; Hepeuucaame w onuceisams | PIU
o OCHOBHBEIC DJIEMCHTEI https://resh.edu.ru
69 KyO; U3MEpEHHUsI, CBOMCTBA MHOTOTPaHHHKOB br') /t [ 0 [ 22.02
IIPSIMOYTOJIBHOTO MapasuleIeNIe1a subject/17/10/
70 Teopema o AuaroHanu P3LWL 27.02




71

72

73

74

75

76

7

MPSIMOYTOJIBHOTO MapasuIeieIuIe /1a
U CJIEJICTBUE U3 HEE

CrepeoMeTpHuuecKkre U MpUKIIaIHbIe
3aJ]auM, CBA3aHHbBIE CO B3AUMHBIM
PacIoI0KEHUEM MPSAMBIX U
IJIOCKOCTH

HOBTOpeHI/ICZ CKpCIIUBAIOIIHECS
MMpsAMBIC, ITApaJIJICIIbHBIC IIJIOCKOCTH B
CTaHAAPTHBIX MHOI'OI'PaHHUKAX

Hapa mapaJyiCJIbHbIX IUIOCKOCTEH Ha
CKPCHIUBAOIIHUXCA IIPAMBIX,
pacCTOAHUC MCIKAY
CKpCIIUBAOINMHUCS ITPAMBIMU B
IMMPOCTBIX CUTyalIUAX

PaccrosiHre OT TOUKH 10 TJIOCKOCTH,
paccTosiHUE OT MPSIMON JI0 MIIOCKOCTH

Beluncnenue paccTosHUN MEXIY
CKPELIUBAIOIIMMUCS IPSIMBIMHU C
ITOMOIIBIO NEPIEHINKYIIIPHON
IUIOCKOCTH

Tpé€XrpanHslii yroi, HepaBeHCTBa s
TpeXrpaHHbIX yriaoB. Teopema
[Mugaropa, TeopeMbl KOCUHYCOB U
CHHYCOB JUI TPEXTPAHHOTO yTila

DneMeHTHI ChepUIECKOil TeOMETPHUH:
reo/Ie3NYeCcKre JMHUU Ha 3eMie

HpuMeHﬂmb TMOJIYYCHHBIC
3HaHUA Ha MMPAKTUKE

https://resh.edu.ru/
subject/17/10/

P3aLL
https://resh.edu.ru/

subject/17/10/

PaLWW
https://resh.edu.ru/

subject/17/10/

P3aLL
https://resh.edu.ru/

subject/17/10/

P3LL
https://resh.edu.ru/

subject/17/10/

P3LL
https://resh.edu.ru/

subject/17/10/

P3aLL
https://resh.edu.ru/

subject/17/10/

P3aLL
https://resh.edu.ru/

subject/17/10/

29.02

1.03

5.03

7.03

12.03

14.03

15.03




KonTponpHas padota "Yrisl u

P3aLL
https://resh.edu.ru/

78 i 19.03
paccrosiHus subject/17/10/
PaLWW
79 Cucremaru3anus 3HaHUH https://resh.edu.ru/ 21.03
"MHOrorpaHHMK 1 €ro 3J1eMeHThI" subject/17/10/ '
Hepequwmmb u onucweleams PaW
[Inpamua. Bunel nupamun. OCHOBHBIE JJIEMEHTbI https://resh.edu.ru/
80 22.03//
I[IpaBunbHas NMpaMuaa MHOTOTPAHHIKOB subject/17/10/
PaLWW
31 [Ipusma. IIpsamas u HakIOHHAS https://resh.edu.ru/ 2.04
npusMsl. [IpaBunbHas npusma subject/17/10/ .
[Tpsimoli napauienenunen, PaW
82 MPSMOYTOJIBHBIN NapajuIeIIeUIEN, https://resh.edu.ru/ 4.04
KyO subject/17/10/
PaLWW
23 Balinykiibie MHOTOIpaHHUKHU. https://resh.edu.ru/ 5.04
Teopema Ditnepa subject/17/10/
Brinykiible MHOTOIpaHHUKH. PILL
84 Teopema Ditnepa. [IpaBuibHbIE U https://resh.edu.ru/ 9.04
NIOJIyNIPaBUJIbHBIE MHOTOTPAaHHUKHU subject/17/10/
PaLW
25 KonTponsHas pabora https://resh.edu.ru/ 11.04
"MHororpaHHuKu" subject/17/10/ .
)4
86 [TonsaTHe BeKTOpa HA MIOCKOCTH U B 3BIIekaTh HHGopMammio | PILL 12.04

HEOOXOIUMYTO IS




POCTPAHCTBE

BBITIOJTHCHUSA 3a1aHUS

https://resh.edu.ru/
subject/17/10/

87

CymMa BEKTOpOB

PaLU
https://resh.edu.ru/
subject/17/10/

16.04

88

&9

Pa3znocth BEKTOpOB

[IpaBuio nmapamenenumnena

PaLU
https://resh.edu.ru/

subject/17/10/

P3aLL
https://resh.edu.ru/

subject/17/10/

18.04

19.04

90

YMHOKEHNE BEKTOPA HA YUCIIO

lpumeHAMb n3yyeHHble
onpepgeneHmsa nu Gopmysbl

P3LL
https://resh.edu.ru/

subject/17/10/

23.04

91

Paznosxxenue BekTopa 1o 6a3ucy Tpéx
BEKTOPOB, HE JISIKAIUX B OJTHON
TJIOCKOCTH

P3LU
https://resh.edu.ru/

subject/17/10/

25.04

92

CkansspHO€E MPOU3BENECHUE

P3LL
https://resh.edu.ru/
subject/17/10

26.04

93

Boruncnenue yria Mex,ry BEeKTopaMu
B IIPOCTPAHCTBE

P3aLL
https://resh.edu.ru/

subject/17/10/

2.05

94

HpOCTGﬁH.IPIC 3ala4u C BEKTOpaMu

P3LU
https://resh.edu.ru/

subject/17/10/

3.05

95

HpOCTGﬁH.IPIC 3ala4u C BEKTOpaMu

PaLL

7.05




https://resh.edu.ru/
subject/17/10/

96 [Ipocreiinue 3a1auu ¢ BEKTOpaMu 1 9.05
lMpumeHAMb U3y4eHHble
97 [Ipocreiilue 3aa4u ¢ BEKTOpaMu 1 onpegeneHna n Gopmynbl K 14.05
peweHnto 3aaa4
O0o001IcHNEe U CHCTEMAaTH3aIIHS
98 n B 1 16.05
3HAHUH
O06o001IeHe U CUCTEMaTH3aIUs
99 n B 1 17.05
3HAHHUH
100 HroroBast KoHTpoIbHAs paboTa 1 21.05
101 Wrorosas koHTposibHasA paboTa 1 23.05
O0o001IcHNEe U CHCTEMAaTH3aIINS
102 o B | 24.05
3HAHUH
OBILIEE KOJIMYECTBO HACOB I10 102

[MPOT'PAMME




ITPAKTHYECKAA YACTD 11O ITIPEJIMETY

[Tpunoxenue 2 k paboueii mporpamme

Ne ni/m Tema KOHTPOJIBbHBIX padoT Hara
1 AkcuoMsl crepeomeTpun. CeueHust 24.10
2 B3anmHoe pacnosioykeHre npsMbIX U IJIIOCKOCTEN B MPOCTPAHCTBE 6.02
3 YTibl U pacCTOSIHUS 19.03
4 MHOrorpaHHuKH 11.04
5 Hrorosast kKoHTpOIbHAs paboTa 21.05




IIpunoxenune 3 k pabodeii mporpamMme

YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

1.

I'eomerpus: yueonuk mis 10-11 xin./ JI.C.AranacsH, B.®.byry3os, C.B.Kagomues u ap.: — M.: IIpocsenienue, 2020r.

METOAUYECKHUE MATEPHUAJIBI JISA YYUTEJIA

w0

. T'eomerpus. 10 kiacc : TexHonoruyeckue Kapthl ypokoB mo yueOHuky JI. C. Aranacsna, B. @. byry3osa, C. K. Kagomuesa, 3. II.

[To3usika, U. U. FOxunoii / aBt.-coct. I'. 0. KoBTyH. — Bonrorpan : Yuurens, 2017. — 199c.
A.B.®apkos.: KoHTposbHbIe pab0ThI, TECTHI, JUKTAHTHI 110 reoMeTpun K yueOHuky JI.C.Aranacsna, B.®.byry3oga.
3uB b.I'. 'eomerpus. J{unaktudeckue marepuaisl. 10 kimacc: 6a30BbIit u npoduibHbIA ypoBHU. — M.: [IpocBemenue, 2011

Caaksin C.M., Byry3oB B.®. ['eomerpus. [loypounsie pazpadbotku.10-11 kiaccer: YuebHoe mocodue yist 001ieo0pa3oBaTeabHbIX
opranmsanuii.- M.: IIpocsemenue, 2015

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

1

2.
3.
4

http://www.scholl-collection.ru
http://www.egeru.ru

https://resh.edu.ru/for-teacher
https://math-ege.sdamgia.ru/
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