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HOACHUTEJIBHASA 3AIIUCKA

I'eomerpus siBisieTcss OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpeIHEro oOmiero oOpa3oBaHMs, TaK Kak 00ecleyuBaeT
BO3MOKHOCTh M3YYCHHS AUCIMIUIUH €CTECTBEHHO-HAYYHOH HAIMpPaBICHHOCTH U MPEAMETOB T'YMaHHTAapHOTO Iukia. [lockombKy
JIOTHYECKOe MBINUICHHE, (popMupyeMoe NpH H3yYeHHH O0Yy4YaOUIUMUCS MOHATHHHBIX OCHOB T€OMETPHH, MPHU J0Ka3aTeIbCTBE
TEOpEM H TOCTPOCHHUU IEMOYKU JIOTMUECKUX YTBEPXKICHHH TMPHU PEIICHHH T'e€OMETPUYECKUX 3a/ad, YMEHHE BBLABUTATh M
OTMPOBEPraTh TUIMOTE3bl HEMOCPEICTBEHHO HCMOIB3YIOTCS MpPHU PEIICHHH 33Jad €CTECTBEHHO-HAyYHOTO IMKJIAa, B YaCTHOCTH
dbu3nUecKux 3aaad.

[lenp ocBoeHHus mporpaMMbl y4eOHOro Kypca «l'eomeTpusi» Ha yriayON€HHOM YpPOBHE — pPa3BUTHE WHIUBUAYATBHBIX
CHOCOOHOCTEH O00yJarommxcsi MpH HM3YYEHWH TEOMETPHUH, KaK COCTaBISIONICH MpeaMeTHOW obOmactu «MaremaTtuka u
nHpOopMaTHKa) Yepe3 obecredeHrne BO3MOKHOCTH IPHOOPETEHHSI U UCTIONB30BaHUS Oosiee TIyOOKUX T€OMETPUUYECKUX 3HAHUN U
JACUCTBUN, CHEIM(PUYHBIX TEOMETPHUU, M HEOOXOAMMBIX JUIS YCIEIIHOTO MPO(PECCHOHAIBHOTO O0pa30BaHMS, CBS3aHHOTO C
UCTIOIh30BAaHHEM MaTEMaTHKH.

[TpuopuTeTHRIMHU 331a4aMU Kypca T€OMETPUU Ha YIITyOJIEHHOM ypOBHE, PACIIMPSIONIMMHU U YCHIMBAIOIUMU Kypc 6a30BOTO
YPOBHSI, SIBJISIFOTCSL:

pacliupeHue MpeACTaBICHUs] O NeOMETPUU KaK YacTH MHUPOBOM KyJIbTypbl M (OPMUPOBAHUE OCO3HAHUS B3aUMOCBS3U
TE€OMETPUH C OKPY>KAIOLIUM MUPOM;

(opMupoBaHHE NPEICTaBICHHUS O MPOCTPAHCTBEHHBIX (UIYypax KaK O BaKHEMIIMX MaTeMaTUYECKUX MOJEIX,
MO3BOJISIOLIUX OINUCHIBATH W M3y4yaThb pa3HbIe SIBJICHUS OKPYXKAIOIIEro MHUpa, 3HAHUE TOHATHIHOIO ammapaTta MO pasaeny
«CtepeoMeTpus» yueOHOro Kypca reOMETpHH;

(opMupoBaHUE YMEHUS BIIaJI€Th OCHOBHBIMU HOHATUSMHU O MPOCTPAHCTBEHHBIX (PUIypax W UX OCHOBHBIMHM CBOMCTBaMH,
3HaHUe TeopeM, GOpMYIl U YMEHHE UX PUMEHSATh, YMEHUS JOKa3bIBaTh TEOPEMbI U HaXOJUTh HECTAHJAPTHbIE CLIOCOOBI PEeIICHUsS
3ajady;

(GopMupoBaHUE yMEHMs pPAcllO3HABaTh Ha 4YEPTEKax, MOJEISIX U B PEaJbHOM MHpPE MHOTOIPDAaHHUKM U Teja BpallleHus,
KOHCTPYHPOBAaTh FT€OMETPUUECKHE MOJICIIH;

(GopMupoBaHUEe TMOHUMAHHUS BO3MOXKHOCTH aKCHOMATHYECKOTO TMOCTPOCHHUS MaTeMaTH4YeCKHX Teopuil, (opMupOBaHUE
MOHUMaHUS POJIH aKCHOMATHKHU MPU MPOBEJICHUH PACCyKACHU;

dopmMupoBaHuEe yMEHHUs BIaJE€Th METOJAMHU JOKa3aTeIbCTB U QJITOPUTMOB PEIICHUS, YMEHUS UX MPUMEHSTH, MPOBOIUTH
J0Ka3aTeNbHbIE PACCYKACHUS B XOJE PEIICHHS CTEPEOMETPUUYECKUX 3aJad M 3a7ad C MNPAKTHYECKUM COJIEpiKaHUEM,



(opMHUpOBaHUE MPEACTABICHUS O HEOOXOAMMOCTH J0KA3aTEIbCTB MpPU OOOCHOBAHMM MATEMATHUYECKHX YTBEPXKACHHU U poJn
aKCHOMAaTHUKH B MPOBEJACHUH JICTYKTUBHBIX PACCYXKICHHUIA;

pa3BUTHE M COBEPIICHCTBOBAHUE HWHTEIUIEKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEH OOydYaromuXxcs, I[O3HaBaTEebHOU
aKTUBHOCTH, UCCIIEOBATEIBCKUX YMEHHUH, KPUTUYHOCTH MBILIUICHHUS, HHTEpECa K N3yUCHUIO TEOMETPHH;

dopMupoBanue (QYHKIMOHAIBHON TPAMOTHOCTH, pEJIEBAHTHOM TE€OMETPUM: YMEHHsI pACIO3HABATh MPOSBICHUS
TCOMETPUICCKUX TTOHITHH, 00BEKTOB M 3aKOHOMEPHOCTEH B PEANbHBIX KU3HCHHBIX CUTYAIMSIX ¥ TIPH U3YYCHHUH APYTHX YICOHBIX
MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEN, MOJEIMPOBAHUS PEATbHBIX CUTYallui, UCCIAEAOBAHMS TOCTPOEHHBIX
MojieNied, UHTepIIpeTaIllii MOJyYeHHbBIX Pe3YyJIbTaTOB.

OCHOBHBIMM COZIepKaTeNIbHBIMU JIMHUSAMHM yueOHoro kypca «l'eomerpus» B 10-11 kmaccax sBustorcs: «lIpsimbie u
IUIOCKOCTH B MPOCTPAHCTBE», «MHOrorpanHukn», «Tena BpamieHus», «BeKTopbl 1 KOOpJIUHATHI B IPOCTPAHCTBEY, «/|BHKeHUs B
IPOCTPAHCTBE.

ChopmynupoBannoe Bo ®I'OC COO TtpebGoBaHUE «yMETh ONEPUPOBATH MOHATUSIMHU», PEIICBAHTHHIMU T'€OMETPUU Ha
yriay0néaHom ypoBHe o0yuenuss B 10—11 kmaccax, OTHOCHTCS KO BCEM COJAEpXAaTEIbHBIM JMHHUSAM Y4yeOHOro Kypca, a
dbopMHUpOBaHUE JIOTMUYECKUX YMEHUW paclpeliesisieTCss HEe TOJBKO IO COJEp)KAaTeNbHBIM JIMHHUSM, HO U MO rojJaM OOy4eHHS.
Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yiabTaTaM ocBoeHus @DenepanbHOi paboyelt HPOrpaMMbl,
pacnpenenéHHbIM M0 TrojaM OOYyYeHHs, CTPYKTYpUPOBAHO TakuM o0Opa3oM, 4TOOBl KO BCEM OCHOBHBIM, MPUHIIMITHAIBHBIM
BOMpocaM o0yyaroluecs o0pamaiuch HEOJHOKPATHO. DTO MO3BOJISIET OPraHU30BaTh OBJIA/ICHUE T€OMETPUUECKUMU MOHATUSIMU U
HaBbIKAMHU TIOCJIEI0BATEILHO W IMOCTYMATENbHO, C COOJIIOICHMEM NPUHIIMIIA MPEEMCTBEHHOCTH, a HOBBIE 3HAHHUS BKJIIOYATH B
OOIIYyI0 CUCTEMY T'€OMETPUUYECKHUX MPEACTABICHUN 00yUYarOMMUXCs, PacIIupsis U yriayosss e€, o0pasys MpOoYHbIe MHOKECTBEHHBIC
CBSI3H.

[lepexon kK U3y4EHHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE IMO3BOJISECT:

co3gath yciuoBus s auddepeHnuanu  00ydeHUs, TOCTPOCHHUS WHIWBHUIYAIBHBIX OOPa30BaTEIbHBIX MPOTPAMM,
o0ecneunTs yriryoJ€HHOE U3yUeHHe FeOMETPUU KaK COCTaBISIoNIel yueOHoro npeamera «MareMaTukay;

MOATOTOBHUTH 00YYAIONINXCS K MPOIOIDKEHUIO0 U3YUCHHSI MaTeMaTUKH ¢ YIETOM BeIOOpa Oynyiei nmpodeccun, odecrieunBas
MPEEMCTBEHHOCTb MEX/1Y OOIIMM U MPO(eCcCHOHATBHBIM 00pa30BaHUEM.

Ha uzyuenmne yueO6HOTO Kypca «I'eomeTpusi» Ha yriyonéHHoM ypoBHe oTBoAuTCs 204 waca: B 10 kimacce — 102 gaca (3 gaca B
Henemo), B 11 kmacce — 102 yaca (3 yaca B HEJEIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsimble U MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE MOHSTHS cTepeoMeTpuu. Touka, nmpsmasi, II0CKOCTh, MPOCTPaHCTBO. [IoHsITHE 00 aKCMOMAaTUYECKOM MOCTPOEHUU
CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPUHU U CJIECACTBUS U3 HUX.

B3anMHOE pacnonokeHue MpsSMBIX B MPOCTPAHCTBE: NEPECEKAIOUIUECS, MAPAJIIEIbHBIE M CKPELIMBAIOLIUECS MPSIMBIE.
[Ipu3Haky ckpenuMBaromuxcss npambiX. [lapamienbHOCTh NPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE: MapasuiebHbIE MPAMBIE B
IPOCTPAHCTBE, MNAPAJIIEABHOCTh TPEX NPSAMBIX, MMAPAJUIENBHOCTh MNPSIMOM M IUIOCKOCTU. [lapamienpbHOE M LEHTPalIbHOE
NpoeKTUpoBaHue, uzoOpaxeHue ¢uryp. OCHOBHBIC CBOWCTBA MNapaJlJIEILHOTO TMpoeKTUpoBaHus. WM3o0paxeHue ¢uryp B
napasieIbHOW MPOEKIMHU. YTIbl C COHAMPABICHHBIMM CTOPOHAMH, YroJl MEXKAY MNPSIMbIMU B IpocTpaHCTBe. llapanmnenbHOCTh
TJIOCKOCTEH: TapajuiesibHble TIJIOCKOCTH, CBOMCTBA MapajuleNbHBIX TIocKocTed. IIpocrteiimme mpocTpaHCTBEHHBIE (PUTYpPHI Ha
IUIOCKOCTH: TETPa’Ap, Napajiesenunes], HIOCTPOEHUE CEUCHH.

[lepneHAUKYJIAPHOCTh TPSIMOM W IUIOCKOCTH: MEPHNEHIUKYJSAPHBIE TMPSAMbIE B IMPOCTPAHCTBE, MPSMBbIE MapasuielibHbIE U
NEPNEHIUKYISPHBIE K TUIOCKOCTH, MPU3HAK MEPIEHIUKYIIPHOCTA IPSMON U IUIOCKOCTH, TEOPEMA O MPSIMOM MEPIEHANKYIIPHON
m10ckocT. OpTOroHanbHOE NpoeKTUpoBaHue. [leprneHIuKyIIsip U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH J10 TUIOCKOCTH, PACCTOSHUE
OT TPSIMOM 10 TUIOCKOCTH, MPOEKIUs (GUTYPHI Ha TUIOCKOCTh. [leprneHIuKyasspHOCTh MIOCKOCTEH: MPU3HAK MEePIEHIUKYIIPHOCTH
IBYX IUIOCKOCTEU. TeopeMa o TpEX NMepHeHAUKYJIIsIpax.

Yriael B IPOCTPAHCTBE: Yroa MEXAY HPSMOM M IUIOCKOCTBIO, JBYTPAaHHBIM YIOJI, JUHEWHBIM yroJl JBYTPAHHOI'O YIJa.
TpéxrpanHblii 1 MHOTOrpaHHbIe yribl. CBOCTBA IUNIOCKUX YIJIOB MHOTOTPAHHOrO yriia. CBOMCTBA IJIOCKUX U ABYTPAHHBIX YIJIOB
TPEXTPAHHOTO yria. TeopeMbl KOCUHYCOB ¥ CHHYCOB ISl TPEXTPAHHOTO yIJIa.

MHororpaHHMuKH

Bunblr MHOTOTpaHHUKOB, pa3BEPTKAa MHOTOTpaHHuKa. [Ipu3Ma: N-yrompHas mpusMa, npsMasi 1 HaKJIOHHAs MPU3MBI, OOKOBas
Y TIOJIHAsl NOBEPXHOCTHh mpu3Mbl. [lapamienenunen, npsMOyrojibHbIM Napajuleienunes 1 ero ceorcrsa. Kparuyaiimue nyrtu Ha
MOBEPXHOCTH MHOTOTpaHHHKa. Teopema Oitnepa. [IpoctpanctBennas teopema I[ludaropa. [Mupammma: n-yronpHas mupammuna,
npaBUJibHasT W yceu€HHass mnupamMuabl. CBolicTBa pEéObep W OOKOBBIX TpaHed NpaBUIbHON mnHpamuabl. I[lpaBunbHbBIE
MHOTOI'PaHHUKHU: MTPAaBWIbHAS MPU3MaA U MpPaBUIbHAS NUpaMKAA, NMPABUIIbHASL TPEYTOJIbHAS NUpaMKAa U NMPABHIBHBIN TETPadIp,
ky0. [IpeacraBnenre o mpaBUIbHBIX MHOTOTPAHHUKAX: OKTa3JIp, A0JEKadAp U UKOCAIP.



Bbrunciienne 5371€MEHTOB MHOTOTPAaHHUKOB: péOpa, AuaroHanu, yribl. [lnomanas OOKOBOW MOBEPXHOCTH U IOJHOU
MOBEPXHOCTH MPAMON MPHU3MBI, IUIOIIAb OCHOBAHMM, TeopeMa O OOKOBOM MOBEPXHOCTH MpsMOM mpusMbl. [lnomans 60koBOM
IIOBEPXHOCTH U ITOBEPXHOCTH IIPABWIBLHOM MUPAMUJIBI, TEOPEMA O IUIOLIAAN YCEUEHHON MUPAMUIBI.

CummMmeTpuss B IPOCTPAHCTBE. OJIEMEHTHl CHMMETPUM NPaBUJIBHBIX MHOIOTPAaHHMKOB. CHMMETpUss B IPaBUIBHOM
MHOT'OI'PaHHUKE: CUMMETPUS NTapaJuIeIeUIIe1a, CAMMETPUS IIPABUIIBHBIX IIPU3M, CHMMETPHUs IPAaBUIIBHON NTUPAMULBI.

BekTopsI 1 KOOPAUHATHI B IPOCTPAHCTBE

IToHATHA: BEKTODP B IPOCTPAHCTBE, HYJIEBON BEKTOP, JJIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPBI KOJUIMHEAPHbIE, COHAIIPABJICHHbIEC
Y IIPOTUBOIIOJIOKHO HAIPAaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOpPAMU: CIIOKEHUE U BBIYMTAHUE BEKTOPOB,
CyMMa HECKOJIBKMX BEKTOPOB, YMHOKEHUE BEKTOpa Ha yucio. CBoWCTBa ClIOkKEHU BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOpA HA
yucino. [lonstue komiaHapusle BeKTOphl. lIpu3Hak kommiaHapHOCTH TpEX BEeKTOpoB. lIpaBuiio mapamnnenenunena. Teopema o
Pa3JI0KEHUU BEKTOpPA MO TPEM HEKOMIUIAHApHBIM BeKTOpaM. [IpsmoyronbHas cucrema KOOpAUHAT B IpocTpaHcTBe. KoopauHaTsl
BeKkTOpa. CBA3b MEXy KOOpAMHATAMU BEKTOpa M KOOPAMHATAMHM TOYEK. YTOJ MEXAy BeKTopaMH. CKalIpHOE MPOU3BEAECHUE
BEKTOPOB.

11 KJIACC

TeJsia BpalueHus

[loHsTHs: WWIMHIpPUYECKAss TIOBEPXHOCTh, KOHHUYECKas TOBEPXHOCTh, cdepuueckas IMOBEPXHOCTb, OOpa3yroume
noBepxHocTeil. Tena BpalieHus: TWIMHAP, KOHYC, YCEUEHHBIM KOHYC, cdepa, map. B3aumuoe pacnonoxenue chepbl u
TUIOCKOCTH, KacaTesbHas IUIOCKOCTh K cdepe. M300pakeHne Ten BpalleHUsi Ha IJIOCKOCTH. Pa3BEpTka HUIMHIpa U KOHYcCA.
Cummetpust cepsl 1 mapa.

O6bEéM. OcHoBHBIE CBOMCTBA 00BEMOB Ten. Teopema 006 00BEME MPSMOYTOJIBHOTO MapajuieNienuneaa U CIeICTBUS U3 Heé.
O0BEM IpAMON M HAKIIOHHOW MPU3MBI, IIMIIHH]IPA, TUPaMHUIbI M KOHyca. O0BEM 11apa U mapoBOTro CErMeHTa.

KoMOuHanum Tten BpaieHuss U MHOTOTpaHHUKOB. llpu3ma, BmMcaHHas B IWJIMHIpP, OMHCAHHAS OKOJIO IHJIUHApPA.
[lepeceuenue cdepsl 1 mapa ¢ wiockocthio. Kacanue mapa u chepsl miockocTsio. [ToHsSATHE MHOTOTpaHHUKA, OITMCAHHOTO OKOJIO
cdepsl, chepbl, BNUCAHHONW B MHOTOTPAHHHK WJIM TEJIO BPAICHUS.

[Tnomaas MOBEPXHOCTH NUIUHAPA, KOHYCa, Tomaab cgepsl u e€ yactend. [logodue B mpoctpancTBe. OTHOIICHHE 00BEMOB,
wiomaaeil moBepxHocTedl momoOHBIX Quryp. IIpeobpasoBanume momoOus, romoteTus. PemeHwe 3amad Ha IUIOCKOCTH C
HCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOAOB.



[locTpoenue ceuyeHuii MHOTOTPAaHHUKOB M TN BpAIICHUS: CEYEHHUS LMIMHApPA (MapajuleIbHO U MEPIEeHIUKYISIPHO OCH),
CeUYeHMsI KOHYyca (mapajuyieibHble OCHOBAHUIO W MPOXOJAIIME Yepe3 BEpIIHHY), CEYEHHUs LIapa, METOAbl MOCTPOCHUS! CECUEHHM:
METOJ CJIEN0B, METOJ BHYTPEHHEr0 IPOCKTUPOBAHUSI, METO/| IIEPEHOCA CEKYILEHN IIIIOCKOCTH.

BekTopbl H KOOPAMHATHI B IPOCTPAHCTBE

Bektopsl B mnpoctpancTBe. Omnepanuu HajJ BEKTOpaMU. BeKTOpHOE yMHOXEHHE BEKTOpPOB. (CBOWCTBAa BEKTOPHOIO
yMHOeHus. lIpsamoyronpHas cuctema KoopauHaT B npocTpaHcTBe. Koopnunartel BekTopa. Pasznoxenue Bekropa mo 0Oasucy.
KoopanHaTHO-BEKTOPHBIN METO/ ITPU PEIIEHUU T€OMETPUUECKUX 3a1a4.

J{BHKeHUs B IPOCTPAHCTBE

JBmxenus: nmpocrpanctBa. OroOpaxeHus. JIBuxeHuss u paBeHCTBO ¢uryp. OO6mue cBoicTBa ABMKEHUA. Buabl JBUKEHUN:
napajiiesIbHbI IEPeHOC, HEHTPaAIbHASI CUMMETPHSI, 3epKajbHasi CHMMETPHs, TOBOPOT BOKpYT npsimoid. [IpeoOpa3zoBanus nogo0us.
[Tpsimast u cdepa Ditnepa.



IJIAHUPYEMBIE PE3YJbTATBI OCBOEHHUSI YYEBHOI'O KYPCA «(I'EOMETPUS» (YIJIYBJEHHBIN
YPOBEHDb) HA YPOBHE CPE/IHEI'O OBIHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHckoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh TPAXKIAAHCKOW TMO3UIUKU OOYYarOIIEerocsi KaK AaKTUBHOTO W OTBETCTBEHHOI'O YJIEHa POCCHUUCKOTO
oO1iecTBa, TPEACTaBIEHHE O MAaTEMAaTHUYECKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JIMUHBIX CTPYKTYp, SIBICHUH, MNPOIETYD
IPaXKJIAHCKOTO o00I1IecTBa (BBIOOPHI, OMPOCHI W JPYyroe), YMEHHE B3aUMOJICUCTBOBATH C COLUAIBHBIMH HWHCTUTYTaMH B
COOTBETCTBUHU C X (DYHKIIUSAMHU U Ha3HAUCHUEM;

2) maTpuoTHYeCKOe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHUHCKOW TPAXKIAHCKOW HIACHTUYHOCTH, YBaXKCHHS K MPOIUIOMY M HACTOSIIEMY POCCUHUCKOM
MaTeMaTHKH, IIEHHOCTHOE OTHOIIEGHHE K JOCTIIKCHHSM POCCUMCKHX MAaTeMaTUKOB U POCCHUMCKON MAaTeMaTHYEeCKOW IIKOJIBI,
UCITOJIb30BaHHUE ITUX JIOCTHIKEHUM B APYTUX HAyKax, TEXHOJOTUSIX, chepax SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOE BOCTIUTAHME:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH POCCHICKOr0 Hapoaa, CHOPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ATHYECKOTO
MOBEJICHUS, CBA3aHHOTO C MPAaKTUYECKUM MPUMEHEHHUEM JOCTHMXKECHHN HAyKH M JEATEIbHOCTHIO YYEHOI'0, OCO3HAHUE JIMYHOTO
BKJIaJIa B TIOCTPOEHUE YCTONIMBOTO OYAYIIETo;

4) 3cTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOUAs ACTETUKY MaTEMaTHUYECKHUX 3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajad, PCIICHHM,
paccyXJeHui, BOCIPUUMUYHUBOCTh K MAaTEMAaTUUYECKUM aCIEKTaM Pa3InYHbIX BUJOB UCKYCCTBA;

5) pusnueckoe BoCMUTAHME:

c(hOpMHUPOBAHHOCTh YMEHHUS MPUMEHATh MaTEeMaTHYECKUE 3HAHHS B MHTEpEcax 3JI0POBOTO M 0OE30MacHOro odpasa KU3HH,
OTBETCTBEHHOE OTHOIIICHHE K CBOEMY 37I0pPOBbIO (3J0pOBOE MUTaHUE, COATAHCUPOBAHHBIM PEKUM 3aHATHN M OT/ABIXA, PEryJIIpHAs
¢bu3uUecKkass akTUBHOCTH), (PU3UUIECKOE COBEPIIICHCTBOBAHUE TIPH 3aHATHAX CIIOPTUBHO-03I0POBUTEIBHOMN JAEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH TPYAOTIO0HS, UHTEPEC K Pa3InIHBIM chepaM MpoecCHOHATEHON AeSTENBHOCTH,
CBSI3aHHBIM C MAaTEMATUKOW M €€ TIPHIIOKEHUSIMH, YMEHHE COBEPIAaTh OCO3HAHHBIN BBIOOp OymyIieil MpodeCCHr B pealn30BbIBATh
COOCTBEHHBIE JKM3HEHHBIE IUIaHBI, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTHYE€CKOMY OOpa30BaHMI0O M CaMOOOpa3OBaHUIO Ha



NPOTSHKEHUM BCEH JKU3HU, TOTOBHOCTh K AKTMBHOMY YYacTHUIO B pEIICHUM TMPAKTHUUYECKUX 3a7a4 MaTeMaTHYeCKOU
HaIpaBJICHHOCTH;

7) 3K0JI0rH4ecKoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTh HKOJOTUYUECKOMN KYJIBTYPhI, IOHUMAHUE BIUSHUS COIUATBHO-3KOHOMUYECKHUX MPOIIECCOB HA COCTOSIHUE
MPUPOJIHON U COLIMAIBHOM CpeJlbl, OCO3HAHUE TJIO0ATBHOTO XapaKTepa KOJIOTHYECKUX MpOoOJieM, OpUEHTAIlMS Ha MPUMEHEHHUE
MaTeMaTU4YeCKUX 3HAHUW I pEelIeHUs 3aJad B OOJACTH OKpYXKAloWeWd cpefbl, TUIAHUPOBAHUE MOCTYIKOB U OIEHKH X
BO3MOJKHBIX TTOCJIEACTBUM JIJIsI OKPY>KAIOLIEH CPEJIbI;

8) HeHHOCTH HAYYHOr 0 MO3HAHUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M OOIIECCTBEHHOMU
MPaKTUKH, TOHUMaHUE MaTEMAaTUUEeCKON HayKH Kak c(epbl YeJIOBEYECKOU JeATebHOCTH, ITANOB €€ Pa3BUTHS U 3HAUYMMOCTH JIJIs
Pa3BUTHS IUBWJIM3AIMK, OBJIQJIEHUE S3BIKOM MAaTEMAaTHKH W MaTEMaTUYEeCKOM KyJIbTYpOW KakK CpEJICTBOM IIO3HAHUS MHPA,
TOTOBHOCTH OCYIIECTBIIATH MPOSKTHYIO U UCCIIEIOBATEIIBCKYIO ICSITEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATHI

Ilo3naBaTe/ibHbIEe YHUBEpPCAJbHbIE Yy4eOHbIE JeiicTBUS

ba3oBble jornueckue AeMcTBUA:

BBISIBJISITh M XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKKM MaTEeMaTHYECKUX OOBEKTOB, MOHATHI, OTHOIICHHM MEXIY
HNOHSTHSIMH, (HOPMYIUPOBATH ONpPEACIICHNUS MOHATUN, YCTAaHABIMBATh CYIECTBEHHBIN MPU3HAK KiIacCU(UKAIIMU, OCHOBAHUS NIJIS
0000IIIEHNS U CpaBHEHUS, KPUTEPUU MTPOBOIUMOTO aHAJIH3a;

BOCIPUHHUMATbh, (OPMYITUPOBATH U MPEOOPA3OBHIBATH CYXKICHUS: YTBEPAUTEIbHBIE U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHHIC
1 001IHe, YCIOBHBIC;

BBISIBIISITh MAaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aHMMOCBS3M M TPOTUBOpeuds B (akTax, JaHHBIX, HAOMIONCHUAX U
YTBEPKIICHUSAX, TIPEIaraTh KPUTEPUH IS BBISBICHHS 3aKOHOMEPHOCTEN 1 TPOTUBOPEUHIA,

JIeaTh BBIBOJBI C UCIOJIb30BAaHMEM 3aKOHOB JIOTUKH, MEAYKTHBHBIX U WHAYKTHUBHBIX YMO3AKIIOUCHUN, YMO3AKIIOUECHUHN T10
aHAJIOTHH;

MPOBOJUTH CAMOCTOSITEIPHO JIOKA3aTEIhCTBA MATEMATHYECKUX YTBEPKIEHUN (MPSMBIE W OT MPOTHUBHOTO), BBICTPAMBATh
apryMEHTaIIO0, IPUBOJUTH MPUMEPHI U KOHTPIIPUMEPHI, 00OCHOBBIBATh COOCTBEHHBIE CYKJICHHS U BBIBOJIbI;

BBIOMpaTh Ccroco0 penieHus Yy4yeOHOM 3ajauu (CpaBHUBATh HECKOJbKO BapUaHTOB pEIICHUS, BbIOMpaTh HauOoliee
MOAXOASUIUN ¢ YYETOM CaMOCTOSITEILHO BBIACICHHBIX KPUTEPUEB).



ba3oBble ucciienoBarejibCKue AeMCTBHUSA:

WCIIOJIb30BaTh BOIMPOCHI KaK HUCCIAEAOBATEILCKUI HWHCTPYMEHT TMO3HaHUS, (OPMYJIHUPOBATH BOMPOCH], (UKCHUPYIOLIUE
MpOTUBOpEUHE, MpoOJeMy, yCTaHABIMBAaTh MCKOMOE U JaHHOE, (GOpPMUPOBATh TUIIOTE3Y, APryMEHTUPOBATH CBOIO MO3UIIHUIO,
MHECHHE;

MPOBOJIUTh  CaMOCTOSATENIBHO  CIUIAHUPOBAHHBIA  SKCIEPUMEHT, UCCJIEAOBAaHHME TI0 YCTAHOBJICHUIO OCOOCHHOCTEU
MaTeMaTH4eCKOro 00BEKTA, SIBJICHUS, MMPOIECCA, BHISBICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMHU, SBICHUSMHU, MPOIECCAMMU;

CaMOCTOSITEILHO (HOPMYJIHPOBATH OOOOIIEHUS M BBIBOJABI MO pe3yjbTaTaM MNPOBEAEHHOTO HAOIOICHUS, WCCIETOBaHUS,
OIICHUBAThH JIOCTOBEPHOCTD MOJTYUYCHHBIX PE3YIbTATOB, BEIBOJIOB U 000OIICHMUI;

MPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKKE BbIIBUTATh MPEATNOJIOKEHUS O €r0 Pa3BUTUH B HOBBIX YCIOBHUSIX.

Pab6ora ¢ undgopmanmeii:

BBISIBIIATH I€UIIUTH HH(DOPMAITNH, JaHHBIX, HEOOXOIUMBIX JJIsI OTBETa Ha BOIIPOC U JIJIsL PEIICHUS 3a1a4H;

BBIOMpaTh WH(OPMALMIO W3 WUCTOYHMKOB PA3JIUYHBIX THUIIOB, aHAIM3WPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH
uH(OPMAIIUIO PA3TUYHBIX BUAOB U (OPM IIPEACTABICHUS;

CTPYKTYypUpPOBaTh HHGOPMAIIHIO, TIPEACTABIATH €€ B pa3IMUHbIX (hopMax, HILTIOCTPUPOBATH TpapUIecKy;

OIICHUBATh HAAEKHOCTH MH(OPMAIIUH IO CAMOCTOATEIIBLHO CPOPMYTUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIe 1eHCTBUS

OO0menue:

BOCIPUHUMATh U (HOPMYIUPOBATH CYXKIACHHUS B COOTBETCTBUHU C YCJIOBHSIMHU M LIEISMH OOIIEHHUSA, SICHO, TOYHO, TPAMOTHO
BBIPAXKAaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOAY PELICHUS 3aaui, KOMMEHTUPOBATh
MIOJIYYEHHBIN PE3yIbTaT;

B XOJie¢ OOCYXXJICHHS 3aJaBaTh BOIMPOCHI MO CYIECTBY OOCYKIaeMON TeMbl, MPOOIEMBbI, PEeIIaeMOn 3aJaui, BHICKA3bIBATh
WJICH, HAILICJICHHBIC Ha IIOMCK pELICHUs, COIMOCTABIATH CBOM CYXACHUA C CYXICHHUSIMHU JPYTUX YYaCTHHUKOB JHAJIOra,
OoOHapy’KHUBATh Pa3IMUUE U CXOACTBO MO3UIIHI, B KOPPEKTHOH hopme GopMyITHpOBATH PA3HOTIIACHS, CBOM BO3PAKECHHUS;

MPEACTABIATh PE3yJAbTaThl PEIICHUS 3aJa4H, YKCIIEPUMEHTA, UCCIIEIOBAaHUS, TIPOEKTa, CaMOCTOSATEIHLHO BhIOMpaTh (popmat
BBICTYIUUIEHUS ¢ YYETOM 3aj]1ay MPE3CHTALIMU U OCOOCHHOCTEN ayIUTOPHUHU.

PeryasiTuBHbIC YyHHBepCcaJbHbIe Y4eOHbIE 1eHCTBUSA
Camoopranusanus:



COCTAaBJIAThH IUIAH, AJITOPUTM PELIEHUS 3a/1a4u, BBIOMPATHh CIOCOO PEIICHHs ¢ YUETOM MUMEIOIIMXCA PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BApUAHTHI pELICHUI C YYETOM HOBOW MH(OpPMALIUU.

CaMOKOHTPOJIb, IMOLMOHAJIBbHbIH HHTEJJICKT:

BJIAJI€Th HaBbIKAMU MO3HABATEIBHOU PeIEKCUN KaK OCO3HAHUS COBEPIIAEMbIX NEHCTBUNA U MBICIUTEIbHBIX MPOLECCOB, X
PE3yJIbTATOB, BIAJETh CIOCOOAMU CaMONPOBEPKU, CAMOKOHTPOJIS IPOLIECCa U pe3yJIbTaTa PelIeHus MaTeMaTUIeCKOM 3a1auu;

MPEABUIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HMKHYTH IpPU PEIICHUM 3a/1a4d, BHOCUTh KOPPEKTHBBI B JEATEIBHOCTH HA
OCHOBE HOBBIX 00CTOSATENBCTB, JaHHBIX, HAIJICHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa LIEU U YCIOBUSIM, OOBACHITH TPUUYUHBI JOCTHKEHUS WIIA HEIOCTHKEHUS PE3YJIbTaTOB
JEeSTENbHOCTH, HAXOAUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OMBITY.

CoBMecTHas 1€ATEIbHOCTD:

NOHMMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW M HHAMBUAYAJbHOM paOOThl MpU pElIeHHH Y4eOHBIX 3ajad,
NPUHUMATH 11€JIb COBMECTHOW NEATEIbHOCTH, IJIAHWPOBATh OpPraHU3alliI0 COBMECTHOW padoThl, pacmupeneisTh BUIbI padoT,
JIOTOBapHUBAThCS, 00CYKIaTh MPOIIECC U PE3YNIbTAT PadOThI, 00001IaTh MHEHUSI HECKOJIBKHUX JTIOJICH;

y4acTBOBATh B TPYNIOBBIX (hopMax paboThl (00CYKaeHUsI, 0OMEH MHEHUH, «MO3TOBbIE IITYPMbI» U UHbBIE), BHIMOJIHATH CBOIO
4acTh pabOTHl U KOOPAWHUPOBATH CBOM JIEUCTBUS C JIPYrUMH YJI€HAMHM KOMaHbl, OLIEHWBAaTh Ka4€CTBO CBOETO BKJA/Ja B OOLIUI
HOPOAYKT IO KPUTEPUAM, C(HOPMYJIMPOBAHHBIM yUYACTHUKAMH B3aUMOIEHCTBUSI.

INPEAMETHBIE PE3YJIBTATbBI

K xonity 10 kinacca oOyqaromuiicst HAy9UTCS:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMH IOHSATHSIMHU CTEPECOMETPHUH TPH PEHICHUH 3a7ad W MPOBEACHHH MaTeMaTHYCCKUX
pacCyXICHUM;

e TPUMEHATHh AKCMOMBI CTEPEOMETPHUU U CJICJICTBUS U3 HUX MPHU PEIICHUU T€OMETPUUICCKUX 3a/1aY;

e KJIACCH(PUIIMPOBATH B3aMMHOE PACIOJIOKEHHUE TPSAMBIX B TMPOCTPAHCTBE, IUIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX H
MJIOCKOCTEN B MTPOCTPAHCTBE;

e CBOOOJHO OMEpPUPOBATH MOHATHUSIMH, CBI3aHHBIMU C YIJIAMH B MPOCTPAHCTBE: MEXYy MPSIMBIMHA B MPOCTPAHCTBE, MEKTY
MPSIMOM U TIIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHITHSIMH, CBI3aHHBIMHU C MHOTOTPAaHHUKAMU;

e CBOOOJIHO pacmo3HaBaTh OCHOBHBIE BUJIbI MHOTOTPAHHUKOB (TIpU3Ma, MUpamMua, MPSMOYTOJIBHBIN TapalljIe/IenuIe 1, Kyo);

e KJIacCH(PUITMPOBATH MHOTOTPAHHUKH, BEIOMPAs OCHOBAHUS JJI KJIaCCU(PUKAIINN;



CBOOOJTHO ONEPUPOBATH MOHATUSAMHU, CBA3aHHBIMU C CEYEHMEM MHOTOT'PAHHUKOB INIOCKOCTBIO;

BBINIOJIHATh MapaJljIeIbHOE, UEHTPAJbHOE M OPTOrOHAJbHOE MPOEKTUPOBAHME (GUIYp HA IUIOCKOCTh, BBIMOJIHATH
n300pakeHus PUryp Ha MIOCKOCTH;

CTPOUTH CE€YEHHS] MHOTOI'PAHHUKOB PA3JIMYHBIMU METOJIAMH, BBIIOJHITH (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB
MPOCThIX 00BEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y;

BBIUMCIIATh IUIOLIAAM MOBEPXHOCTEH MHOTOIPAHHUKOB (MPU3Ma, MUpamMuAa), T€OMETPUUECKHX Tel € NPUMEHEHUEM
dopmyur;

CBOOOJTHO ONEPUPOBATH MOHATHSIMHU: CUMMETPHUSI B MPOCTPAHCTBE, LIEHTP, OCb U IUIOCKOCTh CUMMETPHUH, LIEHTP, OCh U
IUIOCKOCTh CUMMETPUH (PUTYPHI;

CBOOOJTHO ONEPUPOBATH MOHATUSMHU, COOTBETCTBYIOIIMMH BEKTOPAM M KOOpPAMHATAM B IPOCTPAHCTBE;

BBITIOJHSATH JEHCTBUS HaJl BEKTOPaMU;

pemarh 3aJa4i Ha JJOKa3aTeIbCTBO MAaTEMATUYECKUX OTHOIICHUM M HAXOXIACHUE T€OMETPUUYECKUX BEITUYHMH, TP UMEHSSA
M3BECTHBIEC METO/IbI IIPU PEIICHUH MaTEeMAaTHYEeCKUX 3a/1a4 MOBBIIIEHHOTO U BEICOKOTO YPOBHS CIIOXKHOCTH;

OPUMEHSTh MPOCTEHINe MPOrpaMMHBIE CpPEACTBA M IJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMbl TMPU PEIICHUU
CTEpPEOMETPUYECKUX 3aa4;

U3BJIEKaTh, MPEOOpPa30BbIBATh U HMHTEPIPETUPOBATH MH(OpPMALMIO O MPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (UTypax,
IIPEICTABICHHYIO HA YepTekXaxX U PUCYHKAX;

OPUMEHATh IIOJIyYCHHBIC 3HAHUS HA IIPAKTHKE: CPaBHUBATh M AHAIM3UPOBATH DPEAIBHBIE CUTYallMH, HPUMEHSTH
U3yYEHHBIE TOHATUS B IPOILIECCE MOUCKA PEIICHHs MaTeMaTH4eckd CHOpMYyJIHPOBAHHON MHpPOOJIEMBbI, MOJEIMPOBATH
peaNbHbIE CUTYallUH HAa S3bIKE I'€OMETPHUH, MCCIEN0BAaTh IOCTPOCHHBIE MOJEIN C MCIOJIb30BAHUEM I'€OMETPUYECKHUX
HNOHATUN U TEopeM, ammapaTa ajreOphl, pellaTh MPAaKTHUECKUE 3a/layM, CBSI3aHHBIE C HAXOXKJACHUEM T€OMETPHUUYECKHUX
BEJINYMH;

UMETh MPEJCTaBICHUS OO0 OCHOBHBIX 3Talax pa3BUTHs T'€OMETPUM KaK COCTaBHOM YacTH (pyHIaMeHTa pa3BUTHUS
TEXHOJIOTUH.

K xonmy 11 kiacca o0yJaronuiicss HAyIUTCs:

CBOOOJTHO OMEpPUPOBAThH MOHSATHUSMH, CBS3AHHBIMHU C IIJIMHIPHUYCCKOW, KOHUYECKON U CHEepUUecKoi MOBEPXHOCTIMH,
OOBSCHATH CITIOCOOBI TIOJTYYCHHUS,

OTIEpUPOBATH MOHATUSIMH, CBI3aHHBIMU C TEIaMH BPAIICHUS: IAIUHAPOM, KOHYCOM, c(hepoil u mapom;

pacrio3HaBaTh Tejla BpalleHus (IWIMHAP, KOHYC, cepa U 1map) U 0ObACHATH CIIOCOOBI MOTYyUYEHHUSI TNl BPAILICHUS;



KJIacCU(UIIMPOBATH B3aMMHOE PaCIONIOKEeHUE c(pephbl U MITOCKOCTH;

BBIUMCIISATh BEJIUYMHBI JJIEMEHTOB MHOTOIPDAaHHUKOB M TEJl BpalleHus, OObEMBI M IUIOIAAM IOBEPXHOCTEN
MHOTOI'PaHHHUKOB U T€Jl BpaIlleHHsI, TEOMETPUUECKHUX TEN C MPUMEHEHUEM (POpPMYIT;

CBOOOJTHO ONEPUPOBATH MOHATUSAMHU, CBSI3aHHBIMU C KOMOMHAIMSMU TEJ BPALEHUS U MHOTOTPAaHHUKOB: MHOTOTPaHHUK,
BIIMCAaHHBIN B c(hepy U ONMUCAHHBIN OKOJI0 cdepbl, chepa, BOUCaHHAS B MHOTOI'PAaHHUK WM TEJIO0 BpaICHUS;

BBIYHCIISATh COOTHOUIEHUSI MEXAY TUIOLIAASIMU MOBEPXHOCTEN U 00BEMAMU MOAOOHBIX TeEJI;

n300pakaTh U3ydaeMble (UTYphI, BHIMOIHATH (BBIHOCHBIE) TUIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP:
BUJ] CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHHUS TEJ BpallleHHUS;

U3BJIEKaTh, MHTEPHPETUPOBATH U MPEOOpa3oBbIBATh MHPOPMALMIO O MPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (UTrypax,
MIPE/ICTABIICHHYIO Ha YEPTEkKax U PUCYHKAX;

CBOOOJTHO OMEPUPOBATH MOHSATUEM BEKTOP B MIPOCTPAHCTBE;

BBITMIOJHATH OMEPALMK HAJl BEKTOPaMU;

3aJ1aBaTh IJIOCKOCTh YPABHEHHUEM B JIEKApPTOBOM CUCTEME KOOPIUHAT;

peliaTb reoOMeTpUYECKHe 3aJja4i Ha BBIUYMCICHHUE YIJIOB MEXKIY MPSIMBIMU U IUIOCKOCTSIMHU, BBIYUCICHUE PACCTOSHUNA OT
TOYKH JI0 IJIIOCKOCTH, B LI€JIOM, Ha IPUMEHEHHE BEKTOPHO-KOOPMHATHOIO METO/Ia MPU PELIEHUH;

CcBOOOJIHO OIEPUPOBATh MOHATHIMHU, CBSI3aHHBIMHU C ABM)KEHUEM B IIPOCTPAHCTBE, 3HATh CBOMCTBA JABM)KECHUI;

BBITOJIHATh U300pakeHHsT MHOTOIPAHHUKOB M TeJl BPAILLEHUs MPHU NapajuleJIbHOM MEpPEeHOCe, LEHTPAJIbHON CUMMETPHH,
3epKajJbHON CUMMETPUH, IIPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus o00us;

CTPOUTHh CEYEHMs] MHOTOI'PAHHUKOB U TeJl BpAllCHUs: CEUEHMs LMIUHApa (MapajyielbHO M MEPHEHAMKYISIPHO OCH),
ceueHus KoHyca (mapaienbHble OCHOBAaHUIO U MPOXOASIINE YepPe3 BEPILINHY), CEUSHHUSI 11apa;

UCIOJIb30BaTh METOJIbI MOCTPOEHUSI CEYEHMI: METOJ CJIEI0B, METOJ BHYTPEHHErO0 NPOEKTUPOBAHHUS, METOJ IepeHoca
CEKYyIIEH MIOCKOCTH;

JIOKa3bIBaTh FEOMETPUUECKNE YTBEPKICHNUS;

NPUMEHATh TeOMETpHUecKue (axkThl Uil pEUIeHHs] CTEPEOMETPUUYECKUX 3ajad, MPEANoiaraloliuX HECKOJbKO IIaroB
pellieHus], €ClId yCIOBUS MPUMEHEHUS 3a/1aHbl B SIBHOU U HESIBHOU (hopMme;

pemarh 3aa4y Ha JOKa3aTeIbCTBO MATEMATUYECKUX OTHOIIEHUI M HAXO0K/IEHHE F€OMETPUYECKUX BEIUYNH;

IIPUMEHSATH MPOTrPaMMHBIE CPEICTBA M IEKTPOHHO-KOMMYHHUKALIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUYECKUX
3a/ay;



NPUMEHATh IIOJIYyYCHHbIC 3HAHWS Ha IIPAKTUKE: CPABHUBATh, AHAJIU3UPOBATh M OLEHUBATH pPEAJbHBIE CUTYyalLlUU,
MPUMEHSITh U3YYCHHBIC MTOHATHSI, TEOPEMBI, CBOMCTBA B MPOILIECCE MOMCKA PEIICHUS MaTeMaTH4eCKu c(hOpMyITUPOBAHHOMN
npoOJieMbl, MOJEIUPOBATH pEalbHbIE CHUTYallMM Ha f3bIKE TE€OMETPHUM, HCCIEN0BATh IOCTPOCHHBIE MOJECIH C
HCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHITHUH U TEOpeM, alapara ajreOphbl, peniaTh MpakTUUeCKue 3a7adyu, CBSI3aHHbBIE C
HAaXOKJIEHUEM I'€OMETPUUECKUX BEJIUYMH;

MMETh TMpPEJCTaBICHUs 00 OCHOBHBIX JTamax pa3BUTUA T'E€OMETPUU KaK COCTaBHOM YacTH (yHIaMeHTa pa3BUTHUSA
TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC

HaumenoBanue pa3xejioB U TEM

KoandecTBO 9acoB

DJIeKTpOHHbIe (LM(PPOBbIE)

Ne i/ KonTtpoibHbie
MpPOrpamMMblI Bcero oOpa3oBaTebHbIE PECyPChI
padoTsI
1 Brenenue B crepeoMeTpuio 23 1 bubmmorexa [OK
8 P P https://m.edsoo.ru/7f417af8
) B3anmHO€e pacriosiokeHune IpsMbIX B 6 1 bubmmoreka [IOK
MPOCTPAHCTBE https://m.edsoo.ru/7f417af8
3 [TapamiensHOCTh MPSAMBIX M TNIOCKOCTEH B 3 bubmmoreka [IOK
MPOCTPAHCTBE https://m.edsoo.ru/7f417af8
4 [eprieHANKYISAPHOCTH MPSIMBIX U o5 bubnuoteka [{OK
IJIOCKOCTEH B MPOCTPAHCTBE https://m.edsoo.ru/7f417af8
but6mmoreka [JOK
5 % accro 16 1
HIbL I PACETOTHIA https://m.edsoo.ru/7f417af8
but6mmoreka [JOK
6 Msnororpa 7 1
HOTOT AT https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
7 Be e 12
KHOPBL B HIPOCTPAEHETE https://m.edsoo.ru/7f417af8
g [ToBTOpeHue, 0600IIEHHE M CHCTEMATH3ALIHS 5 ) bubnnoteka [IOK
3HaHUI https://m.edsoo.ru/7f417af8
OBILIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 102 6



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

11 KVIACC

KoJsm4uecTBo 4acoB
HaumeHoBaHuUe pa3iejioB U TeM DJieKTpOHHbBbIE (U pPOBbIE)
Ne i/ KoHnTpoibHbie
MPOrpaMMblI Bceero o0pa3oBaTejibHbIE PecypChl
padoTsI
bu6moreka [IOK
1 Amnan €CKasi reoMe 15 1
HTHHCCRA TEOMETPIA https://m.edsoo.ru/7f417af8
) [MoBTOpenue, 0600IIeHNE 1 15 1 bubnuoteka [{OK
CUCTeMAaTH3aIlis 3HAHUH https://m.edsoo.ru/7f417af8
bu6moreka [JOK
3 O0né ororpa a 17 1
EM MHOTOTPAHIHIE https://m.edsoo.ru/7f417af8
but6mmoreka [JOK
4 Tena Bpare 24 1
14 BpatleHit https://m.edsoo.ru/7f417af8
5 [Tnomaay moBEpXHOCTH U OOBEMBI 9 1 bubmoreka [IOK
KPYIJIBIX TE https://m.edsoo.ru/7f417af8
but6mmoreka [JOK
6 e 5 1
Alemietii https://m.edsoo.ru/7f417af8
7 IToBTOpEHue, 0600IICHNE U 17 ) bubnunoteka [{OK
cucTeMaTH3alHs 3HAHU https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 8



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
JlaTa u3zyyeHus DJIeKTPOHHBbIE
N KosnuuyectBo 4yacos N
0 uugpoBbie
Tema ypoka P
n/n B KonTpoJsbHble o0pa3oBaTe/bHbIE
cero
paboThbI Taan Paxr pecypesl
OcHoBHbIE IpaBUIIa U300paKEHNS HA PUCYHKE httos:fiuchiruf
ps://uchi.ru
1 IJI0CKOCTH, MAapaJIeNbHBIX MPSIMBIX (OTPE3KOB), 1
CepeHbBI OTpe3Ka
[TonsiTHS cTepeoMeTpun: TOUKa, psiMas,
IJI0CKOCTh, MPOCTpaHCTBO. OCHOBHBIE MpaBuia
2 M300pakeHUs Ha PUCYHKE TJIOCKOCTH, 1 https://fipi.ru/
MapajuIebHbIX IPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3ka
[TonsiTHS: MepeceKarouuecs MIOCKOCTH,
https://resh.edu.ru/
3 MepeCceKaoIMecs mpsiMasi ¥ TNIOCKOCTb; 1
MOJIYTIPOCTPAHCTBO
[TonsTHs: MepeceKarouuecs MmI0CKOCTH, )
https://uchi.ru/
4 NepeceKaroIuecs npsimMasi ¥ mIoCKOCTh; 1
MOJIYTIPOCTPAHCTBO
MHororpaHHUKH, U300pa)KeHUE MPOCTEUITUX
5 MIPOCTPAHCTBEHHBIX (DPUTYP, HECYIIECTBYIOIIUX 1 https://fipi.ru/
00BEKTOB
MHororpaHHUKH, U300pa>keHUe MPOCTEHITNX
https://resh.edu.ru/
6 MIPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIOIIUX 1
00BEKTOB
7 AKCHOMBI CTEPEOMETPUH U TIEPBBIE CIECACTBUS 1 https://uchi.ru/
U3 HUX
AKCHOMBI CTEPEOMETPHUH U TIEPBBIE CIEACTBUS -
8 peonetp P 1 https://fipi.ru/
U3 HUX



https://uchi.ru/
https://fipi.ru/
https://resh.edu.ru/
https://uchi.ru/
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https://uchi.ru/
https://fipi.ru/

AKCHOMBI CTEPEOMETPUU U NIEPBBIE CIICACTBUS
n3 HUX. CiocoObl 3a1aHus IPSIMBIX U

https://resh.edu.ru/

o TUIOCKOCTEH B mpocTpaHcTBe. O003HAUYEHUS
IPSIMBIX U IJIOCKOCTEN
N300pakenue ceueHuil mupaMuipl, Kyoa u
MIPU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 ux peopa. )
10 N300pakenue nepecedeHus moTydeHHbBIX hitps://ucht. i/
IJIOCKOCTEN. PackpanmBaHye oCTpOECHHBIX
CEUYEHUI pa3HbIMHU LIBETAMH
N300paxkenue ceueHuil nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOJIAT Uepe3 ux péopa.
11 N300paxkeHune nepecevyeHus MoJIy4eHHbIX https://fipi.ru/
IJIOCKOCTEN. PackpammBanne MoCTpOEHHBIX
CEYEHUI pa3HbIMU LIBETAMH
N300paxkenue ceueHunit mupamMuabl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOJIAT uepe3 ux péopa.
12 N3obpaxenune nepeceueHus moaTydeHHbIX hitps.//resh.edu.ru/
IJIOCKOCTEH. PackpammBaHue mOCTPOSHHBIX
CEYECHMI pa3HbIMU LIBETaMU
N3obpaxenune ceueHunit mupaMuibl, Kyda u
MIPU3MBI, KOTOPBIE MPOXOJIAT Uuepe3 ux péopa. )
13 N3obpaxenune nepeceueHus moaydeHHbIX hetps://uchi. i/
IJIOCKOCTEN. PackpammBaHye nocTpOeHHbIX
CEYEeHMI pa3HbIMU LIBETaMU
14 Merton cnenoB Jyisl MOCTPOSHUS CEUCHUI https:/fipi.ru/
15 Merton cnenoB Jyisi TOCTPOCHUS CEUCHHUIA. https://resh.edu.ru/
CBolicTBa epecedeHn MPSIMBIX U MJIOCKOCTEN
16 Merton cnenoB 1S MOCTPOEHUS CEUEHU . https://uchi.ru/
CpolicTBa epecedeHn MPSIMBIX U MJIOCKOCTEN
17 IToctpoenue ceuenuii B nupamuze, Kyoe 1no httos:/fipi.ru/

TpéM ToukaMm Ha péopax. Co3aHne BBIHOCHBIX



https://resh.edu.ru/
https://uchi.ru/
https://fipi.ru/
https://resh.edu.ru/
https://uchi.ru/
https://fipi.ru/
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https://uchi.ru/
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‘-IGpTC)KGfI 1 3alMCh IaroB MOCTPOCHUA

18

[TocTpoenwue ceueHwmii B mupamuie, Kyoe mo
TpéM Toukam Ha péOpax. Co3qaHme BHIHOCHBIX
YepTeKel U 3aMuCh IaroB MOCTPOCHUS

https://resh.edu.ru/

19

[TocTtpoenue ceuenuii B nmupamuze, Kyoe mo
TpéM Toukam Ha péOpax. Co3gaHne BEIHOCHBIX
YyepTeKel U 3aMuch 1M1aroB NOCTPOEHUS

https://uchi.ru/

20

[TocTpoenue ceuenuii B nmupamuie, Kyoe mno
TpéM Toukam Ha péOpax. Co3aaHne BRIHOCHBIX
YyepTeKel U 3aMuch 11aroB NOCTPOEHUS

https:/fipi.ru/

21

[ToBTOpenue mnanumerpun: Teopema o
MIPOMOPLHUOHANBHBIX oTpe3kax. [lonobue
TPEYrOJbHUKOB

https://resh.edu.ru/

22

[ToBTOpenue mnannmerpun: Teopema Menemnas.

PacyeThl B ceUeHUSX Ha BBIHOCHBIX YePTEIKAX.
WcTopus pa3BuTUs IIaHUMETPUU U
CTepEeOMETpUU

https://uchi.ru/

23

KonTpoabHasi padora " AkCHoOMbI
crepeomerpuu. Ceyenus"

24

B3aumHoe pacnosoxeHue npsmMbix B
npoctpaHcTBe. CKpeluBaroLIecs NpsMble.
[Ipu3Haku CKpemMUBaIOMIUXCS TPSIMBIX.
[TapannensHble MpsIMbIE B IPOCTPAHCTBE

https://uchi.ru/

25

Teopema 0 cymecTBOBaHUM U €IMHCTBEHHOCTH
MPSAMON napajuieIbHOW TaHHOU MPsIMOH,
MPOXOAIIEH Yepe3 TOUKY IPOCTPAHCTBA U HE
JIe)Kallle Ha JaHHOM npsAMou. Jlemma o
MEePECCUCHUH NapaJIeIbHBIX MPSIMBIX
MIJIOCKOCTBIO

https:/fipi.ru/

26

[TapannenpsHOCTB TpeX NpsIMBIX. Teopema o
TpEX MapajuienbHbIX IpsAMbIX. Teopema o

https://resh.edu.ru/



https://resh.edu.ru/
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https://uchi.ru/
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CKPCHIMBAOIIHUXCA MTPAMBIX

[TapannensHoe npoekTupoBanre. OCHOBHbBIE
CBOMCTBA MMAPAJLJIEIIBHOTO POEKTUPOBAHUS.

https://uchi.ru/

27
N3o0paxkenue pa3HeIX GUryp B mapamienbHON
MIPOCKITNH
[enTpansHas mpoekuus. Yroic
28 COHAIPABJICHHBIMU CTOPOHAMH. YTOJ MEXY https://fipi.ru/
MPSMBIMH
3ajaun Ha JOKA3aTelIbCTBO U UCCIIEI0BaHUE,
https://resh.edu.ru/
29 CBSI3aHHBIE C PACIIOJIOKEHHEM TPSIMBIX B
MIPOCTPAHCTBE
[TonATHA: mapamIenbHOCTh NPSAMON U
TJIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak )
. https://uchi.ru/
30 MapajuIeIbHOCTH TPSMOU U TNIOCKOCTH.
CBoiicTBa napaJIEIbHOCTH MPSMOKN U
MJI0CKOCTH
['eomeTrpuueckue 3a1auu Ha BEIYUCICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C -
31 ’ . https:/fipi.ru/
MapajuiebHOCTHIO MPSAMBIX U IUIOCKOCTEH B
MIPOCTPAHCTBE
[TocTpoenue ceueHusl, MPOXOIAIIETO Yepe3
https://resh.edu.ru/
32 JAHHYIO IIPSIMYIO Ha YepTeKe U MapauieIbHOTO
npyroi npsamoi. Pacuér otHomeHui
[TapannensHas mpoeKuus, IPUMEHEHUE AJIs )
. https://uchi.ru/
33 MIOCTPOCHUSI CEYCHHH KyOa U mapasiiesenuneaa.
CpoiicTBa napasuienenuneia ¥ mpu3Mbl
[TapannensHble mIockocTH. [Ipu3Haku -
34 P - https://fipi.ru/
MapauIeNbHOCTH JBYX MIIOCKOCTEH
Teopema o mapanieabHOCTH U €IMHCTBEHHOCTH
. https://resh.edu.ru/
35 IIJIOCKOCTH, MPOXOISLIEH Yepe3 TOUKY, HE

MpUHAJICKAIITYTO JaHHOH IIOCKOCTU U



https://uchi.ru/
https://fipi.ru/
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CIIEACTBUS U3 HEE

CpolicTBa napauieabHbIX MJIOCKOCTEN: O
[apaJuIeIbHOCTH IIPSAMBIX [IEPECEUECHU IIPU

https://uchi.ru/

36 IIEPECEYEHHHU JIBYX MTapAJUIEIbHBIX IUIOCKOCTEN
TpeThen
CpoiicTBa napajuieabHbIX MNIOCKOCTEN: 00
OTpe3Kax NapasuieIbHbIX NPSMBIX,

37 3aKITFOYEHHBIX MEXAY MapaieIbHbIMU https://fipi.ru/
IJIOCKOCTSIMU; O MIEPECEUEHUH MPSAMOU ¢ ABYMS
napajyuiebHbIMU IJIOCKOCTAMU

38 [ToBTopenue: Teopema [Mudaropa Ha miockocTn hitps://resh.edu.iu/

39 [ToBTOpEHME: TPUTOHOMETPUS MIPSAMOYTOJIBHOTO https://uchi.ru/
TpPEeyrojbHUKa

40 CaoiicTBa Ky0a U MPSMOYTOIBHOTO httos//fini.ru/
napajuiesenumeaa

41 Brruucnenue ayimH 0Tpe3KOB B KyOe 1 https://resh.edu.ru/
MIPSIMOYTOJIBHOM IapajuieenuIene
[TeprieHAMKYISAPHOCTH MPSIMOM U TIIIOCKOCTH. )

42 [Ipu3Hak nepneHANKYIIPHOCTH MPSIMOUN U itps://uchi.ru/
IIJIOCKOCTH
[lepneHMKYISPHOCTD NPSMOM U TUIOCKOCTH.

43 [Ipu3Hak nepneHANKYISPHOCTH IPSIMOM U https://fipi.ru/
IIJIOCKOCTH
Teopema 0 CyneCTBOBAaHUM U €IMHCTBEHHOCTH

44 MPSAMOM, IPOXOIALIEH Yepe3 TOUKY ) https://resh.edu.ru/
MPOCTPAHCTBA U MEPIEHIUKYISPHON K
IJIOCKOCTH

45 [l11ocKOCTH M NIEPIIEHIUKYIIIPHBIE UM IIPSIMbIE B https://uchi.ru/
MHOTOTpaHHUKAX

46 [ImockocTu ¥ NEPHEHAUKYISPHBIE UM MIPSMBIE B https:/fipi.ru/
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https://fipi.ru/
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MHOTI'OrpaHHUKax

[Iepnenaukyisap u HakioHHas. [TocTpoenue

https://resh.edu.ru/

47
MEePHEHIUKYIISIPa U3 TOUKH Ha MPAMYIO
48 [Iepnennukyisap n HakiioHHas. [locTpoenue https://uchi.ru/
MEePIEHIUKYIISIPa U3 TOUKH Ha MPAMYIO
Teopema o TpEx nepreHAUKYIsIpax (psmas u .
49 P P PHICHAHKYIIApaX (11p https://fipi.ru/
oOparHast)
50 Teopema o TpE€x nepreHANKYIsIpax (psMas u https://resh.edu.ru/
oOparHast)
https://uchi.ru/
o1 VYTroa Mex Iy CKpelMBaOIUMHUCS MPSMBIMU
[Torck meprneHIuKYISIPHBIX TPSIMBIX C -
52 PHCHHIYIAD p . https:/fipi.ru/
MTOMOTIIHIO IEPIECHANKYISAPHBIX TJIOCKOCTEN
https://resh.edu.ru/
53 OpToroHanbHOE IPOEKTUPOBAHNE
[TocTpoenune ceuenuii Kyoa, MPU3MBI, )
. https://uchi.ru/
54 MPaBUIILHON TUPaMHIBI C TTOMOIIBIO
OPTOTrOHAJBLHOW MPOEKIUU
[TocTpoenune ceuenuid Kyoa, MpU3MBI,
55 MPaBUILHON MUPAMHUJIBI C TOMOIIBIO https://fipi.ru/
OpPTOTOHAJILHOM MPOEKINH
CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIHHO
. https://resh.edu.ru/
56 wiockocTu. [lnockoctu cummeTpuii B
MHOTOTPaHHUKAX
57 [Ipu3Hak nepneHANKYISPHOCTH IPSIMOU U https://uchi.ru/
TJIOCKOCTH KakK CJIECTBUE CUMMETPUU
[IpaBunbpHbIE MHOTOTpaHHUKH. Pacyér -
58 P ’ P https://fipi.ru/
PacCTOSTHUN OT TOYKHU JO IIIOCKOCTH
59 [IpaBuiibHBIE MHOTOIpaHHUKU. Pacyér https://resh.edu.ru/
PacCTOSTHUN OT TOUYKHU JO INIOCKOCTH
60 CriocoObl OMTYCTUTH MEPIIEHINKYISPHIL: https://uchi.ru/
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CUMMETpHUs, CABUT TOYKH 110 NTapaJICIIbHOU
IpsAMOM

CnBur 1o HenmapayyIeJIbHOU MPSMON, U3MEHEHHE

61 . https://fipi.ru/
paccTosiHul
KonTpouabHnas padora "B3anmnoe 18.12
62 pacnojio:keHne NPsIMbIX U MJIOCKOCTEH B 23' 1
npocrpancrse" '
[ToBTOpEHUE: YrOa MEXKTY IPSIMBIMA Ha .
https://uchi.ru/
63 TUIOCKOCTH, TPUTOHOMETPHSI B TPOM3BOJILHOM
TPEYroJbHUKE, TEOpEMa KOCHUHYCOB
IToBTOpEHME: YroiI MEXAY CKPEIIUBAIONTUMHUCS .
64 P 4 Y Ckp https:/fipi.ru/
MPSIMBIMH B TTPOCTPAHCTBE
65 I'eoMeTprueckne MeTO Il BEIYMCIIEHUS yTJIa https://resh.edu.ru/
MEXTy TIPSMBIMU B MHOTOT'PAaHHUKAX
66 JIByrpanHbIi yros. CBOMCTBO JINHEWHBIX YTJIOB https://uchi.ru/
JBYTPAHHOTO yrja
IlepnennukyiasapHbIe II0CKOCTH. CBOMCTBA .
67 P yip i https://fipi.ru/
B3aMMHO TIEPICHANKYISIPHBIX MJIOCKOCTEH
[Ipu3Hak nepneHANKYIIPHOCTH TUIOCKOCTEH;
68 Teopema O MPSIMOU mepeceyeHus IByX https://resh.edu.ru/
IJIOCKOCTEH MEPIICHAUKYIIPHBIX TPEThEH
IUIOCKOCTH
[IpssmoyronbpHBIN Napasuienenunesn; Kyo; )
. https://uchi.ru/
69 M3MEepeHusl, CBOMCTBA MPSIMOYTOJILHOTO
napajuiesenumesa
Teopema 0 [uaroHaay IPSIMOYroJILHOIO .
70 P PAMOYTOIILHO https://fipi.ru/
napajuieNienune1a u CIeaCTBUE U3 Heé
CrepeoMeTpHueckre U MPUKIAIHBIE 3a]1a4H,
https://resh.edu.ru/
71 CBSI3aHHBIE CO B3aHUMHBIM PACIOJIOKEHHUEM

MPpAMBIX U IIJIOCKOCTH
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[loBTOpEHUE: CKpELIMBAIOLIUECS TIPSIMBIE,

https://uchi.ru/

72 napajuieJIbHbIE TUIOCKOCTH B CTaHIAPTHBIX
MHOTOTpaHHUKAX
[Tapa napaynenbHbIX IUIOCKOCTEN HA

73 CKPENIUBAIOIINXCS MPSMBIX, PACCTOSTHUE MEXKITY httos://fioi.ru/
CKPEIIUBAIOIIMMHUCS IPSIMBIMH B IIPOCTHIX e
CUTYaIMIX

74 Paccrosane ot TOUukH ilo TJIIOCKOCTH, https://resh.edu.ru/
paccTosiHUE OT MPSMOM JI0 TNIOCKOCTH
Brrunciienne paccToOsSHUN MEXTY .

75 CKPELIMBAIOIIMMHUCS IPSIMBIMU C IIOMOIIBIO fittps.F7LCHL. 1L/
MEePIEHIUKYIISIPHON TJIOCKOCTH
TpéxrpaHHblid yroji, HEpaBeHCTBA JJIs

76 TpexrpaHHbIX yrioB. Teopema [Iudaropa, httos://fioi.ru/
TEOPEMbI KOCUHYCOB U CUHYCOB JJIsI
TpEXTPAHHOTO yria

77 DneMeHTHI C(hepUIeCKO TeOMETPHH: https://resh.edu.ru/
reo/1e3N4YeCKre JMHUU Ha 3eMiie

78 KontponbHas padota "Yribsl u paccTtossHus"

79 CucreMaru3zanus 3HaHUK "MHOTOTpaHHUK U https://uchi.ru/
€ro 3J1eMEHTHI"

80 [Mupamuna. Buasl nupamun. [IpaBunbaas httos:/fioi.ru/
nvpamuja

81 [Tpuszma. [Ipsimas 1 HaKJIOHHAS TPU3MBI. https://resh.edu.ru/
[IpaBunpHas npuzma

82 [IpsiMoii mapamnenenunes, npsMoyroiabHbId https://uchi.ru/
napajuienenumnesa, Kyo

83 Brinykiibie MHOrorpaHauku. Teopema Dinepa https:/fipi.ru/

84 Brinykneie MHOrorpannuku. Teopema Diinepa. https://resh.edu.ru/

HpaBI/IJ'ILHLIC U NOJIYIIPABUJIBHEBIC
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MHOTI'OrpaHHUKHA

85 KonTtponsHas padota "MHoOrorpanHuku" 1

86 [TonsTne BEKTOpa Ha IJIOCKOCTH U B 1 https://uchi.ru/
MPOCTPAHCTBE

87 CymMa BEKTOpPOB 1 https://fipi.ru/

88 PazHoCTh BekTOpPOB 1 https://resh.edu.ru/

89 [TpaBwiio napasurenenuena 1 hitps://uchi.ru

90 YMHOXeHHEe BEKTOpa Ha YUCIIO 1 https:/fipi.ru/

o1 Paznosxenue BekTopa 1o 6a3ucy Tpéx BEKTOPOB, 1 https://resh.edu.ru/
HE JIOKAIINX B OJTHOU TIIOCKOCTH

92 CkansipHO€ TTPOU3BEICHUE 1 https://uchi.ru/
Beruucnenue yrina me eKTopa

93 HpOCTpchI;IBeyrH MY BEKTOPaNI B 1 hitps://fipi.ru/

94 [IpocTeitmme 3a1a9u ¢ BEKTOpAMH 1 hitps.//resh.edu.ru/

95 [IpocTeitmue 3a1a91 ¢ BEKTOPAMH 1 hitps:/Auchi.rw/

96 [IpocTeitmue 3a1a49u ¢ BEKTOPAMH 1 https://uchi.ru/

97 [IpocTeiimue 3a7a49u ¢ BEKTOPAMH 1 https:/fipi.ru/

98 O00011IeHIE U CUCTEMATHU3AIUs 3HAHUN 1 https://resh.edu.ru/

99 O00011IeHIE U CUCTEMATHU3AIUs 3HAHUN 1 https://uchi.ru/

100 HToroas KOHTpoJbHas paboTa

101 HToroas KOHTpoJbHas paboTa

102 O06o001IeHre 1 cucTeMaTu3anus 3HaHu !

OBIIEE KOJIMYECTBO YACOB 102
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11 KJIACC

KoaudecTBO 4acoB

JarTa usyyenus

DJIeKTpOHHbIe HH(poBbIE

Ne
Tema ypoka KourtpoJbHble IMnan dakr o0pa3oBaTe/IbHbIE
n/n Bceero
padoTsI pecypchl
1 [ToBTOopenue tems! "KoopauHarsl BekTopa 1 https://uchi.ru/
Ha IUIOCKOCTH U B IPOCTpaHCTBE"
[ToBTOpenue Temsl "CransipHoe -
2 P " P 1 https://fipi.ru/
MIPOU3BEICHNE BEKTOPOB
3 [ToBTOpenue Tems! "Boruncienue yria 1 https://resh.edu.ru/
MEX1y BEKTOpaMHU B IPOCTpaHcTBE"
4 [ToBTOpeHue TeMbI "YpaBHEHUE TPSIMOM, 1 https://uchi.ru/
MPOXOSIIEH Yepe3 ABE TOUKH"
VYpaBHEHHE IOCKOCTH, HOpMaJlb -
5 p > HOP ’ 1 https://fipi.ru/
ypaBHEHHUE MIIOCKOCTH B OTPE3Kax
6 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1 https://resh.edu.ru/
ypaBHEHHE IJIOCKOCTH B OTPE3KaxX
https://uchi.ru/
7 BekTopHoe npousBeneHue 1
JInHeliHBIC HEpaBEHCTBA, IMHEHHOE .
8 P 1 https:/fipi.ru/
MIPOrpaMMUPOBaHHE
9 JIuHeiiHbIe HepaBEeHCTBA, JIUHEMHOE 1 https://resh.edu.ru/
MIPOrpaMMUPOBaHHE
10 AHanuTHYeCKUEe METObI pacyéra yria 1 https://uchi.ru/
MEXAY MPSIMBIMU B MHOTOTPaHHUKAX
AHanuTUYECKUE METOIbI pacuéTa yria -
11 ARTP 7 1 https://fipi.ru/
MEXKy IJIOCKOCTSIMA B MHOTOTpaHHUKAX
12 @opMyiia pacCTOSIHUSA OT TOYKH JI0 1 https://resh.edu.ru/
IIJIOCKOCTH B KOOPJIMHATAX
. https://uchi.ru/
13 HaxoxaeHue paccTosHUI OT TOYKHU 10 1
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IJIOCKOCTH B KyOe

HaxoxneHue paccTosiHUi OT TOYKHU 10

14 . https://fipi.ru/
IJIOCKOCTH B IPABUJIBHOM MUpaMUJIe

15 KonTtponsHas pabora "AHamuTHyecKast
reoMerpus"

16 Ceuenunss MHOTOTPAHHUKOB: CTaHIapTHBIE https://uchi.ru/
MHOTOTpaHHUKH

17 Ceuenunss MHOTOTPAHHUKOB: METO/T CJIE/IOB https:/fipi.ru/
CeueHunss MHOTOTPAHHUKOB: CTaHIapTHHIE

18 IIJIOCKOCTH, TIEPECEUEHHUS NPSAMBIX U hitps:/fresh.edu.ru/
IIJIOCKOCTEMN

19 [TapamtensHbIe IPSIMBIE U MIJIOCKOCTH: https://uchi.ru/
napajuiesibHble CEYeHUS

20 Hapa.J‘menBHHe Hpj[MBIG U TUIOCKOCTH: hitos://fioi.ru/
pacuér OTHOIICHU
[TapannenpHble NPSMBIE U TUIOCKOCTH:

21 YTJIBI MEXIY CKPEIIMBAIOIIIUMHUCS https://vesh.edu.ru/
MPSIMBIMU
[lepnieniuKynspHbIC MPSIMBIE U

29 IJIOCKOCTH: CTaHJIapTHBIE Mapbl https://uchi.ru/
MEePIEeHIUKYISAPHBIX MIIOCKOCTEH 1
MPSIMBIX, CAMMETPHH MHOTOT'PaHHUKOB
[lepnieniuKynspHbIC MPSIMBIC U

23 IJIOCKOCTH: TEOpEMa O TpexX https:/fipi.ru/
MePIeHIUKYIIpax
[lepnieniuKynspHbIC MPSIMBIC U

24 HJI(I;)CKOCTI/IZ)I;BIEI/ICJICHII/:}I JUTHH B https://vesh.edu.ru/
MHOTOTpaHHUKAX

o5 IToBTOpenue: miomaa MHOTOYroJIbHUKOB, https://uchi.ru/

(dbopMyITBI TS TTOIIAAEH, COOOpaskeHus
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nooous

HOBTOpeHI/ICI rmiomaan MHOTOYT'OJIbHUKOB,

26 (hopMyITBI TS TUTOIAEH, COOOpaskeHuUs https://fipi.ru/
moa00ust
[ToBTOpEHUE: TUIOIIA MHOTOYTOJIbHUKOB,
. https.//resh.edu.ru/
27 (hopMyITBI TS TUTOIIA/ICH, COOOpakeHUS
oA00ust
[lnomaam ceyeHnii MHOTOrPaHHUKOB: i
. https://uchi.ru/
28 TUTOIIAJIA TTIOBEPXHOCTEH, pa3pe3anus Ha
Y4acTH, COOOpaKEeHUS OJ00us
[Tnomaay cedeHnii MHOTOTPAaHHUKOB:
29 TIOMIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha https://fipi.ru/
Y4acTH, COOOPaKEHHUSI 110 100Ut
KonTponsnas padora "[loBTOopenue:
30 MHOTOTPaHHUKH, CEYCHUS
MHOTOI'PaHHUKOB"
31 O06bEM Tema. O0BEM IPSIMOYTOJIBHOTO https://uchi.ru/
napaiesienumnea
3amaun 00 yIBOSHHMH Ky0a, 0 KBaApaType .
32 A 4 d APATyYP https://fipi.ru/
Ky0a; O TPHCEKIUU yria
CrepeoMeTpHUECKHUE 3a/1a4H, CBSI3aHHBIE C
N https://resh.edu.ru/
33 00BEMOM MPSMOYTOJIHLHOTO
napauiesienune1a
[TpuknaaHbie 3a1auu, CBSI3aHHBIC C .
N https://uchi.ru/
34 BBIYHCIICHUEM 00bEMa MPSIMOYTOJILHOTO
napauiesienunea
35 O0BEM npsMOi TPU3MBI https://fipi.ru/
36 CrepeomeTpuiecKkue 3a/1auu, CBI3aHHBIE C https://resh.edu.ru/
BBIYHCIICHUEM 00BbEMOB IPSIMON TIPU3MBI
https://uchi.ru/
37 [IpuknanHeie 3a1a4n, CBSI3aHHBIE C
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00BEMOM MPSAMOH TPU3MBI

Brruucinenue 00bEMOB TENI ¢ HOMOILBIO

38 onpenenénHoro uarerpaia. OobEM https://fipi.ru/
HAaKJIOHHOM IIPU3MBI
Brranciienue 005EMOB TeIT C TOMOUIBIO

39 onpenenénnoro uarerpaita. O0sEM hitps.//resh.edu.ru/
MU PAMHTBI

40 ®opmyna 06béMa nupamuabl. OTHOIIEHKE https://uchi.ru/
00BEMOB MUPAMHU/T C OOLITUM yTIIOM

41 ®opmyna 06béma nupamuabl. OTHOIIEHKE hitos://fioi.ru/
00BEMOB MUPAMU/T C OOLITUM yTIIOM AERSIIRLI

42 CrepeomMeTpriecKue 3a/1a4M, CBI3aHHBIC C https://resh.edu.ru/
00BbEMaMu HAKIIOHHOM MTPU3MBI

43 CrepeomMeTpriecKue 3a/1a4uM, CBI3aHHBIC C https://uchi.ru/
o0bEMamMu MHUpaMUIbI
[Tpuknagaeie 3agaun mo Teme "OObEMBI

44 Ten", cBI3aHHbBIE ¢ 00bEMOM HAKJIOHHOM https://fipi.ru/
MIPU3MBI

45 [Ipuknagaeie 3agaun Mo Teme "OO0bEMBI https://resh.edu.ru/
Ten", CBA3aHHbBIE C 00BEMOM MUPAMUJIbI

46 [Ipumenenne 00bEMOB. Beruncnenue https://uchi.ru/
paccTosHUA J0 IIOCKOCTH

47 Kountponsnas padora "O0bém
MHOTOrpaHHuKa"
Hunuaapudeckas MoBEPXHOCTD, .

48 oOpa3ymolue IUIHHIPHIECKON https://uchi.ru/
MMOBEPXHOCTHU

49 Hunuaap. [Ipsamoi KpyroBon HUIUHAD. httos://fioi.ru/
[Tnomaapr MOBEpXHOCTH LMITHH]IPA Atps P I

50 Konnueckas moBepxHoCTh, 00pa3yromiue https://resh.edu.ru/
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KOHHUYeCKO! noBepxHoctu. Konyc

CeucHue KOHYCa IIJIOCKOCThIO,

https://uchi.ru/

>1 MapajIENbHOM IUIOCKOCTH OCHOBAHUS

52 YCe‘-Ié}'I.HI)II\/JI KoHyc. M300pakeHne KOHyCOB httos://fini.ru/
1 YCEYEHHBIX KOHYCOB

53 [Tnomanas 60KOBOIM MOBEPXHOCTH W ITOJTHOM https://resh.edu.ru/
MMOBEPXHOCTH KOHYCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH U TTOJTHOM https://uchi.ru/
MMOBEPXHOCTH KOHYCa
CrepeomeTpuiecKue 3a1a4u Ha

55 JI0Ka3aTeJIbCTBO U BLIYHUCIICHHE, https://fipi.ru/
MTOCTPOCHUEM CEUCHHI ITUIHH]IPA, KOHYyCa
CrepeomeTpuiecKue 3a1aq Ha

56 JI0Ka3aTeIbCTBO U BEIYHCIICHUE, https://vesh.edu.ru/
MTOCTPOCHUEM CEUCHHI ITUIHH]IPA, KOHYyCa

57 [Ipuknagnsie 3a1auu, CBI3aHHBIE C https://uchi.ru/
HMIHHIPOM

58 [Ipuknanueie 3a1a4u, CBSI3aHHBIE C httns://fipi.ru/
UWIHHIPOM NHps./ApL.ru7

59 Cdpepa 1 wap https://resh.edu.ru/
[lepeceuenue cepsl u mapa ¢ .

60 mIockocThio. Kacanue mapa u cdepsl hetps://uchi. iy
IJI0CKOCTRIO. Bup u n300paxkeHue mapa
[lepeceuenue cepsl u mapa ¢

61 mIockocThio. Kacanue mapa u cdepsl https:/fipi.ru/
MJI0CKOCTRI0. Bup u n300pakeHue mapa

62 Ypasuenue chepsl. [Inomans chepsr u eé https://resh.edu.ru/
qactei

63 Cummerpus cdepsl 1 mapa tps:uchi.ruf
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CrepeomeTrpuieckue 3aj1a4 Ha
JIOKa3aTeJIbCTBO U BHIYUCIICHUE,

64 y https:/fipi.ru/
CBSI3aHHBIE CO CEpOi U Mapom,
IIOCTPOCHUEM MX CEYEHUH IIOCKOCTHIO
CrepeomeTpuiecKue 3a1a4 Ha

65 JI0Ka3aTeIbCTBO M BEIYHCIICHHE, https://resh.edu.ru/
CBSI3aHHBIE CO CEepoi U mapom,
MOCTPOCHUEM MX CEYCHHH TIOCKOCThIO

66 [IpuknagHelie 3a1a4n, CBA3aHHBIE CO https://uchi.ru/
cdepoil u mapom
[ToBTOpEHME: OKPYKHOCTH HA TUIOCKOCTH,

67 BBIYMCIICHUS B OKPYKHOCTH, CTAaHJAPTHBIE https://fipi.ru/
mo00us

68 Paznuanble KOMOWHAIIMM TEJT BPAIICHUS U https://resh.edu.ru/
MHOTOTPaHHUKOB

69 3agaun o TeMe ""Tena u MOBEpXHOCTH https://uchi.ru/
BpaieHus"

70 3amaun no”TeMe "Tena 1 MOBEPXHOCTU httos://fioi.ru/
BpalleHUs

71 Kontponbnas padora "Tena u
MOBEPXHOCTH BpamieHus"

7 O06béM mumuHApa. Teopema 06 00bEMeE https://uchi.ru/
MPSAMOTO LUJIUHAPA

73 BLI‘II/ICJ'IE.:.HI/IG 00BEMOB TEI C HOM“OH_IBI-O httos:/fioi.ru/
onpenenéuHoro unrerpaita. O0bEM KoHyca

74 [Tnomaan 60KOBOM M MOJTHOM https://resh.edu.ru/
MMOBEPXHOCTH KOHYCa

75 CrepeomeTpuiecKkue 3a/1auu, CBI3aHHBIE C https://uchi.ru/
BBIYHCIICHUEM 00BbEMOB IIMIIMHpPA, KOHYCA

76 [Tpuknanueie 3ana4n mo Teme "OOBEMBI U https://fipi.ru/
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IJIOIIAI TTOBEpXHOCTEHN Ten"

7

OOBEM 11apa ¥ MIapoBOrO CEKTOpA.
Teopema 06 00béme tapa. Inomans
cdepbl. CTepeoMeTprUeCKHe 33/1a4H,
CBSI3aHHBIE C BEIYUCIIEHUEM 00HEMOB
1Iapa, MapoBOTO CErMEHTA M IIapOBOT0
CeKTopa

https://resh.edu.ru/

78

[Mpuknagaeie 3agaun mo TeMe "OObEMBI
Ten", cBA3aHHbIE ¢ 00bEMOM 11apa U
mI0ma b0 cepbl. COOTHOIICHUS MEXKTY
TUTOIIA/SIMH TTOBEPXHOCTEH M 00BEMaMu
MOJOOHBIX TE

https://uchi.ru/

79

[TonoOHbIE TENa B MPOCTPAHCTBE.
N3menenne 06bEéMa mpu moao0uu.
CrepeoMeTpHueCcKHe 3a/1a9H, CBSI3aHHBIE C
BBIYHCIICHUEM 00BbEMOB TeJl U TUIOMIAeH
MOBEPXHOCTEMN

https://fipi.ru/

80

Kontponpnas padota "[lmomanu
MMOBEPXHOCTU U 00BEMBI KPYIJIBIX TE"

81

JiBuxenus npoctpaHcTBa. OToOpakeHUs.
JIB>xkeHust u paBeHCTBO (uryp. O0mme
CBOMCTBA IBIKCHUHN

https://uchi.ru/

82

Bubl qBrykeHUi: mapauiebHbIN epeHoc,
LIEHTpaJIbHAsl CHMMETPHS, 3epKaJIbHAS
CUMMETPUS, TOBOPOT BOKPYT MPSAMOit

https:/fipi.ru/

83

[IpeoOpazoBanus nomoous. [psmas u
cdepa Ditnepa

https://resh.edu.ru/

84

FCOMeTpI/I‘-ICCKI/IC 3aa4¥ Ha IPUMCHCHUC
JABUOKCHUA

https://uchi.ru/

85

KonTtponrHas pabota "BekTops! B
npocrpaHcTae”
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86

O6o6maromiee moBropenue 11 nmoHsATHit u
MeT0/10B Kypca reomerpun 10—-11 xnaccos,
CUCTEMAaTU3aLUs 3HAHWUN:
"[TapanienbHOCTh NPSAMBIX U INIOCKOCTEN B
npocrpaHcTse”

https://uchi.ru/

87

Oo6o6m1aromee moBropenue 11 nmoHsTuit u
MeT0/10B Kypca reometpun 10—-11 xnaccos,
cUcTeMaTu3alus 3HaHui: "BekTopsl B
npocrpaHcTee”

https:/fipi.ru/

88

O6o6maromniee nopropenue 11 noustuii u
MeTo/10B Kypca reomerpun 10—11 xnaccos,
cucTeMaTru3anus 3HaHui: "BekTopsl B
MIPOCTpaHCTBE"

https://resh.edu.ru/

89

O6o6mmaromniee nopropenue 11 noustuii u
MeToI0B Kypca reomerpun 10-11 kmaccos,
cucreMarusanus 3HaHuii: "OobeM
MHOTOrpaHHuKa"

https://uchi.ru/

90

O6o6matomee moBropeHue 11 moHATHIA 1
MeToJ1I0B Kypca reomerpun 10—11 knaccos,
cucTeMaTu3anys 3Hanuii: "Oo0beM
MHOTOrpaHHukKa"

https:/fipi.ru/

91

O6o06maromee moBropeHue 11 moHATHIA 1
MeTo010B Kypca reomerpun 10—11 knaccos,
cucrteMarusanus 3Haguii: "Inonaan
MMOBEPXHOCTU U 00BEMBI KPYTIIbIX Tet"

https://resh.edu.ru/

92

O6o6maromee moBropeHue 11 moHATHIA 1
MeTo10B Kypca reomerpun 10—-11 xnaccos,
cucreMaTu3anus 3HaHui: "Ilnomanu
MOBEPXHOCTU M 00BEMBI KPYTrJIbIX Ten"

https://uchi.ru/

93

Hroropas KOHTPOJIbHAaA pa60Ta

94

Hroropas KOHTPOJIbHasA pa60Ta
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95

[ToBTOpEHue, 0600MImICHNE U
CUCTEeMaTU3alUs 3HAHUI

https://uchi.ru/

96

Hcropus pazBUTHS CTEPEOMETPUH KaK
HAYKH U €€ POJib B Pa3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

https:/fipi.ru/

97

Hctopus pazBUTHS CTEPEOMETPUN KaK
HAYKH U €€ POJib B Pa3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

https://resh.edu.ru/

98

Hctopus pazBUTHS CTEPEOMETPUN KaK
HAYKH U €€ POJib B Pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHUH

https://uchi.ru/

99

Hcrtopust pa3BuTHS CTEPEOMETPHH KaK
HayKHd U €€ PoJib B Pa3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX U KOMITHIOTEPHBIX
TEXHOJIOTHH

https://fipi.ru/

100

Hcropus pa3BUTHS CTEPEOMETPHH KaK
HayKH U €€ PoJib B Pa3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX U KOMITHIOTEPHBIX
TEXHOJIOTHI

https://resh.edu.ru/

101

Hcropust pa3BUTHS CTEPEOMETPHH KaK
HayKH 1 €€ POoJib B Pa3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX U KOMIThIOTEPHBIX
TEXHOJIOTHI

https://uchi.ru/

102

Hcropus pasBUTHS CTEPEOMETPUN KaK
HAYKH U €€ POJIb B Pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

https:/fipi.ru/

OBIIEE KOJIMYECTBO YACOB

102
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YYEBHO-METOANYECKOE OBECIHHEYEHHUE OBPA30OBATEJIBHOI'O IIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1l YHEHUKA

* ['eomerpus. Yraoy6nennsiit ypoBenb. 10 xmacce/ Mepansik A.I'., Homuposckuit JI.A., [TomskoB B.M.; mox peaakmueit [lomonsckoro B.E.,;
Mocksa Uznatensckuii ieatp « BEHTAHA-I'PA®y, 2020

* ['eomeTpus. Yrmyonennsiit ypoBenb. 11 kimace/ Mepansik A.I'., Homuposckuit [.A., [lonsxoB B.M.; nox penakiueit [Togonsckoro B.E.,;
Mocksa «IIpocsemenue», 2021

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

I'eometpus, 10 knacc, Metoauueckoe mocooue - Mepamsik A.T'., [Tononckuii B.b., Pabunosuu E.M., Sxup M.C.,
I'eometpus, 11 xmacc, Meroaudeckoe mocobue - Mepamsik A.T'., [Tononckuii B.b., Pabunosuu E.M., SAxup M.C.,
I'eomerpus, 10 knace, Aunaktudeckue marepuansl - Mepsisk A.T'., [Tononckuit B.b., Pabunosuu E.M., SAxup M.C.;
I'eomerpus, 11 knace, Aunaktuueckue marepuaisl - Mepsisk A.T'., [Tononckuit B.b., Pabunosuu E.M., SAxup M.C.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

https://uchi.ru/
https://myschool.edu.ru/

https://resh.edu.ru/

https://oge.sdamgia.ru/

https://fipi.ru/

https://vpr.sdamqgia.ru/
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