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MNOACHUTEJIBHASA 3AIINCKA

I'eomeTpus sBisieTcs OJHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CPEIHETO
oOuiero o0pa3zoBaHusl, Tak Kak 0OECIIEYNBAET BO3MOYKHOCTh U3yUEHUs IUCLUUIUIMH
€CTECTBEHHO-HAYYHOM HAIIPABJIICHHOCTH M MPEIMETOB T'YMAaHUTAPHOIO ILMKJIA.
[Tockonpky  JIOTHYECKOE€  MBIIUICHHE,  (QOopMUpPyEeMOe  THpH  H3YYCHUHU
00y4JarIMMHUCS TOHATUHHBIX OCHOB T'€OMETPUH, MPU J0KA3ATEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUM IPU PEUICHUH N€OMETPUYECKHUX
3a1a4, yMEHHE BBIABUIaTb M ONPOBEpPrarb THIOTE3bl HENOCPEICTBEHHO
WCIIOJNB3YIOTCS IIPU PELICHUM 3a/1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YAaCTHOCTHU
buznyeckux 3aaay.

I{enb ocBoeHus nporpaMmmsl yueOHOro kypcea «I'eomerpusp» Ha yrirybiaéHHOM
YPOBHE — pa3BUTHE MHAMBUIYAJIbHBIX CIIOCOOHOCTEW oOOydaroluxcs Ipu
W3YUYCHUU TE€OMETPHUH, KaK COCTABJISIONICH MpeaMeTHON obnactu «MartemaTuka u
uHbpopMaTUKa»  uyepe3  OOecleueHUE  BO3MOXKHOCTH  NPUOOpETeHHs U
UCIIONIb30BaHusl Oosiee TIyOOKMX TIEOMETPUYECKMX 3HAHUM U JCHCTBHIA,
CHEU(PUYHBIX TEOMETPUN, U HEOOXOIUMBIX ISl YCHEIIHOTO NPO(PECCUOHATBHOIO
o0pa30BaHMsl, CBSI3aHHOTO C UCIOJIb30BAHUEM MAaTEMATHKH.

[TpuoputeTHbIMH 3a7auaMu Kypca T€OMETpUU Ha YriayOJIEHHOM YpOBHE,
paCIIMPSIONIMMH U yCUITUBAIOIIUMH KypC 0a30BOr0 ypOBHS, SIBISIFOTCSI:

paclIMpeHne MPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOU KYyJIBTYPBI U
(opMUPOBaHKE OCO3HAHUS B3aMMOCBSA3H F€OMETPUH C OKPYKAIOLIUM MHPOM;

(opMUpOBaHME TMPEACTABICHUS O TMPOCTPAHCTBEHHBIX (QUIYpax Kak o
BOKHEUIIMX MATEMAaTHYECKUX MOJENSIX, MO3BOJIIIOUIMX ONUCHIBATH M HM3ydaTb
pa3HbIE SBJICHUS OKPYIKAIOLIEr0 MUPa, 3HAHUE MTOHATUMHOTO aIapara mno pasiaeiy
«CtepeomeTpus» yueOHOro Kypca reOMETpUH;

(¢opMupOBaHHE  YMEHHUS  BIAJETh  OCHOBHBIMM  IIOHATHUAMHU O
IPOCTPAHCTBEHHBIX (UTypaX U HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMysl U yMEHUE UX MPUMEHSTb, YMEHHs JTOKa3bIBaTh TEOPEMBbI M HAXOJUTh
HECTaHJIapTHBIE CIIOCOOBI peIIeHUs 3a/1a4;

(opMUpOBaHNME YMEHUS pPacllO3HAaBaTh HAa YepTexkax, MOAENAX U B peaJbHOM
MUpPE MHOIOTPaHHUKHM M Te€ja BpallCHUs, KOHCTPYHUPOBATH I'€OMETPUUYECKUE
MOJENH;

¢opMupOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHYECKOTO MOCTPOCHUs
MaTEMaTHYECKUX TEOpHil, (OPMUPOBAHME NOHMMAHHUS POJM AKCUOMATHKU IpU
IIPOBEICHUN PACCYKICHUN;

(GopMUpOBaHNHE YMEHHMs BIAJAETh METOJAMHU J0Ka3aTeJIbCTB M AJITOPUTMOB
pELICHMs, YMEHUSI UX NPUMEHATH, MPOBOJUTH JOKA3aTEIbHBIE PACCYXKICHHS B
XOJI€ PELICHMs CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUYECKUM COJIEPKAHUEM,
(opMUpOBaHHE TMPEACTAaBICHUS O HEOOXOJUMOCTH  JOKAa3aTeNbCTB  IpPHU



000CHOBAaHNY MAaTeMAaTHYECKUX YTBEPKICHUN M POJTH AaKCHOMATHUKH B TIPOBEICHUN
JEAYKTUBHBIX PACCYKICHUN;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaIbHBIX M  TBOPUYECKHX
CIOCOOHOCTEN 00yYaroumxcsi, MO3HABATEIbHON aKTUBHOCTH, UCCIIEI0BATEIbCKUX
YMEHUH, KpUTUYHOCTU MBIIICHUS, UHTEpPECa K U3YUEHUIO T€OMETPUU;

dbopmupoBaHre (PYHKITMOHAILHOW TPAaMOTHOCTH, PEJICBAHTHOW TEOMETPHH:
YMEHUS PAClo3HABATh TMPOSBICHUS TE€OMETPUUYECKHX TMOHATUH, OOBEKTOB W
3aKOHOMEPHOCTEH B peajbHBIX KM3HEHHBIX CUTYyallUsX U MPU U3YyUYECHUU APYTHX
y4eOHbIX  MPEIMETOB, MPOSBICHUS 3aBUCHUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYallMil, HCCIEAOBAHMUS TOCTPOCHHBIX MOJEIEH,
WHTEPIPETALNN TTOTYYECHHBIX PE3YIHTATOB.

OCHOBHBIMH COZIEpKATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «['eoMeTpus» B
10-11 xmaccax sBusworcs: «lIpsiMble MW IUIOCKOCTH B MPOCTPAHCTBEY,
«Muororpannuku», «Tema Bpamenus», «BekTtoppl ©  KOOpAMHATHI B
MIPOCTPAHCTBE», «J[BMKEHUS B MPOCTPAHCTBEY.

CdhopmynupoBanHoe Bo ®PI'OC COO TpeboBaHME «yMETh OMNEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMU TEOMETPHHM Ha YyriayOn€HHOM ypOBHE OOydYeHUS B
10—-11 xyaccax, OTHOCHTCSI KO BCEM COJICpKaTEJIbHBIM JIUHUAM Y4eOHOTO Kypca, a
dbopMHUpOBaHUE JIOTMYECKUX YMEHUN  paclpeiensercs He  TOJbKO IO
coJiepKaTeIbHBIM JIMHUSAM, HO U 10 TojaM oOydeHusi. Comepxanue oOpa3oBaHus,
COOTBETCTBYIOIEE MPEAMETHBIM pe3ysibTaTaM OcBoeHHs DenepaiibHON paboueii
MpOTpaMMBbl, paclpefe€HHbIM 10 ToJaM OOYydYeHHS, CTPYKTYpPUPOBAHO TaKUM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MIPUHIUIHAIBHBIM BOIIPOCAM O0yYarOIIuecs
oOpamaiich ~ HEOJHOKpPATHO. OTO  TMO3BOJSET OpPraHM30BaThb  OBJIAJICHUE
T€OMETPUUYECKUMH TIOHATHSIMHU U HaBBIKAMHU TMTOCJIEI0BATEILHO U TIOCTYIIATEIBHO, C
COOJTIO/IEHNEM MPUHIIAIIA TTPEEMCTBEHHOCTH, @ HOBBIC 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY NeOMETPUUYECKUX MPEACTaBICHUN O0yYarolUXCs, paCIIUpss U yIriIyOsis
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3HU.

[Tepexon kK U3y4eHUIO TEOMETPUHN Ha YTIyOJEHHOM YPOBHE TIO3BOJISIET:

co3math ycmoBus i auddepeHnumanuu  oOydeHUs, TTOCTPOCHUS
UHIMBUAYAIbHBIX 00pa30BaTENbHBIX MPOTpaMM, O0O0ECNeYuTh YriIyOnEéHHOe
U3Yy4YEHUE T€OMETPUH KaK COCTaBIIAIOIIEH yueOHoro npeamera «MaremaTukay;

MOATOTOBUTH OOYYAIOMIMXCA K TNPOJOJKEHUIO M3YyUYEHUS MATeMaTHKU C
ya€ToM BBIOOpa Oynmymiel mpodeccun, obOecreunBas MPEEMCTBEHHOCTh MEKIY
0o0muM 1 poeccroHaTEHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHoro kypca «['eomerpus» Ha yriayOn€HHOM YpOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 yaca B Henenmo), B 11 kimacce — 102
yaca (3 yaca B HEJIEJIIO).



COJAEPKXAHUE OBYUYEHUA
10 KJTACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NIOHATHS  cTepeoMeTpud. Touka, ImpsAMas, IUIOCKOCTD,
npoctpancTBo. IloHsTHE 00 aKCMOMaTHYECKOM IOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anmHoe pacnosioxeHrne MNpsMbBIX B NPOCTPAHCTBE: IEPECEKAIOIINECH,
IapajulesibHble M CKpelMBaromuecss npsMmble. [Ipu3Hakum cxpemmBaromuxcs
npsMbIX. [lapamiensHOCTh NIPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE: NapaJlJICIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, MAPAIUICIIBHOCTD TPEX MPSAMBIX, IAPAJUIEIbHOCTD IPAMOU
U 1ockoct. [lapannenbHoe M IEHTpalbHOE MPOEKTUPOBAaHUE, N300pakeHHE
¢uryp. OcHOBHbIE CBOWCTBa MapajlIeIbHOIO MNpPOEKTUpoBaHus. M300pakeHue
buryp B nmapayuiesbHON MPOEKIUU. YTl C COHANPABIEHHBIMH CTOPOHAMH, YTOJI
MEXKy NPSAMBIMH B IIPOCTpAaHCTBE. [lapaiienbHOCTh MIIOCKOCTEN: NapalieiibHbIE
TUIOCKOCTH, CBOMCTBA MapajuIeIbHbIX TUIOCKOCTEM. [Ipocreiimmue
OPOCTPAHCTBEHHbIE (GUTYpbl Ha IUIOCKOCTHU: TeTpaj’ap, NapajuleNenumnen,
MMOCTPOEHUE CCUCHUM.

[lepnenaAMKyJISIPHOCTD PSIMOM M IJIOCKOCTH: MEPIIEHIUKYJISIPHBIEC NIPSIMBIE B
IIPOCTPAHCTBE, MpsAMbIC MAPAJUICIBbHBIE W NEPIEHAMUKYJSAPHbIE K IIJIOCKOCTH,
IPU3HAK NEPHEHAMKYJSAPHOCTH NPSIMOM M IUIOCKOCTH, TeopemMa O MNpsAMOU
NIEPIECHINKYJIAPHON IIJIOCKOCTH. OpTtoronajibHoe IIPOEKTUPOBAHMUE.
[leprieHIUKYJISIp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKU 10 IJIOCKOCTH, PACCTOSTHUE
OT mOpsAMOM 10  IUIOCKOCTH,  MpoeKuMss  (Gurypsl Ha  INIOCKOCTb.
[lepneHAMKYJISIPHOCTD  IUIOCKOCTEW: INPU3HAK  INEPHEHAMKYJSPHOCTH  ABYX
IJIOCKOCTEN. Teopema o0 TpEX NMEPHEHIUKYISPaXx.

Yriael B OPOCTPAHCTBE: YroJI MEXAY IPSAMOW M INIOCKOCTBIO, BYTPAaHHBIN
yIOJI, JMHEWHBIA YIOJI ABYIPAHHOTO yriyia. TpEXrpaHHBIM U MHOTOI'DAHHBIE YTIIBI.
CBolicTBa IUIOCKMX YIJIOB MHOrOrpaHHoro yria. CBolcTBa IUIOCKHUX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOIO yria. TeopeMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAaHHOIO YIIIa.

MHoOrorpaHHuKHu

Bunasl MHOrorpaHHukoB, pa3BEpTka MHororpaHHuka. [Ipusma: n-yrosipHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBasi U MOJHAsl MOBEPXHOCTh IPU3MBI.
[Tapaynenenunen, NpsAMOYTONbHBIA — IMapajulelienUIEe] W €ro  CBOMCTBA.
Kparyaiime myTM Ha NOBEpPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennas teopema Iludaropa. Ilupamupa: n-yronbHas nupamuja,
npaBWIbHas W yceu€HHas nupamuibl. CBoiicTBa péOep M OOKOBBIX TpaHel
IIPaBUIBHOW nHUpaMuibl. IIpaBuibHBIE MHOTOTPAaHHUKH: IPABWIbHAS IIPU3Ma U



MpaBUIbHAS MHPAMUJA, NpPABWIbHASA TPEYrOJbHAs MNHUPAMUIa W MPABUIIbHBIN
TeTpa’ap, KyO. llpexncraBiieHne O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
JTOAECKAdIP U UKOCAIP.

BblunciieHre 371€MEHTOB MHOTOTpaHHUKOB: pEOpa, JHUaroHalld, YIJIbl.
[Imomans OOKOBOW MOBEPXHOCTH U IIOJTHOM TMOBEPXHOCTH MPSIMON TPU3MBI,
IUIONIA/Ib OCHOBaHUM, TeopeMa O OOKOBOM IOBEPXHOCTH MPSIMOW MPHU3MBIL
[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH TMPABUILHON MHUPAMUJIBI,
TEOpEMA O IUIOIIAA YCEYEHHOM MUPaAMUIBI.

CumMmeTpuss B NOpPOCTPAHCTBE. DJIEMEHThl CHUMMETPUM  MPABUIIBHBIX
MHOTOTPaHHUKOB. CUMMETpUsT B MPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuieJenunea, CUMMETPUS IPABWIbHBIX IPHU3M, CHMMETPHUS MPABUIBHOU
MMAPAMUBI.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOP, IJMHA HEHYJEBOTO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABJICHHBIE U MPOTUBOIOJIOKHO
HaIIpaBJICHHBIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. J[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKHX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucno. CBOKWCTBA CIO0KEHUS BEKTOPOB. CBOMCTBA YMHOXKEHHSI BEKTOPA HA YHUCIIO.
[TonssTE KOMIUTIaHApHBIE BEKTOpHI. [IpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema O Pa3loKEHUH BEKTOpa IO TPEM
HEKOMIUIAHApHbIM  BekTopaM. [IpsMoyrosibHasgs  cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBs3b MEXIAy KOOpAMHATAMH BEKTOpa U
KOOpAMHATAMHU TOYEK. YTOJN MEkKIy BekTropamu. CKalsipHOE MPOU3BENECHUE
BEKTOPOB.

11 KJIACC

Tesia Bpalenus

[ToHsiTHSA: IIMHAPUYECKAs TOBEPXHOCTh, KOHWYECKass MOBEPXHOCTD,
chepuueckas TMOBEPXHOCTb, OOpa3ymollue TMOBEpXHOCTe. Tena BpalleHus:
WIMHIpP, KOHYC, yCEU€HHBIH KOHYyC, cdepa, map. B3anMHoe pacmonoxeHue
chepbl M TIJIOCKOCTH, KacaTelibHas IUIOCKOCTh K cdepe. M3oOpaxenue e
BpalleHusi Ha IiockocTh. Pa3BépTka muimHapa u konyca. Cummetpust chepsl u
niapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00bEMOB Ten. Teopema 00 o00bEMe
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBus u3 He€. OObEM mnpsamoil u
HAKJIOHHOW MpU3MBI, [IIKHJpA, TUpaMUabl U KoHyca. O0BEM mapa U 1IapoBOTO
CerMeHTa.

KoMOuHanumu Ten BpaiieHuss U MHOTOTpaHHUKOB. [Ipu3ma, BnmcaHHas B
WIMHApP, ONHCaHHas okojo uwianHapa. Ilepeceuenue cdepsl u 1mapa ¢
miockocThio. Kacanue miapa u cdepbl miockocTbio. [loHSTHE MHOrorpaHHUKA,



OMHMCAHHOTO OKOJO cdepbl, cdepbl, BIHCAHHON B MHOTOIPAaHHUK WJIH TEJO
BpalllEHUS.

[Tnomans MOBEPXHOCTH NMUIMHAPA, KOHyCa, TUIomanas chepsl U €€ JacTew.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
noaoOHbIx ¢uryp. IlpeoOpazoBanue mnonoOus, romoretus. PemieHue 3agady Ha
IJIOCKOCTH € UCTIOJB30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB UM TEJ BPALIEHUSI: CEUEHUS IUITUHIpa
(mapajiuielbHO M TNEPHEHAMKYJSIPHO OCH), CEYEHHUsl KOHyca (mapaluielibHbIe
OCHOBAHUIO U MPOXOJSIINE Yepe3 BEPUIMHY), CEUCHHUs 1Iapa, METOJIbI MOCTPOCHHUS
CEUYEHHU: METOJ| CJIEJIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHUSA, METOJ MEPEHOCA
CEKYyLIEN TUIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektoper B mpoctpanctBe. Onepauuu Haja BEKTOpaMH. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOWCTBa BEKTOPHOrO yMHOXeHUA. lIpsMoyronbpHas
cucTtemMa KoopAauHat B pocTtpaHcTBe. Koopnunatel BekTopa. Pasznoxkenue BekTopa
no Oasucy. KoopamHaTHO-BEKTOPHBIH METOJ TPHU PEIICHHH T'E€OMETPUUYECKHUX
3aaad4.

JABHKEeHUS B IPOCTPAHCTBE

JIBrxenus npoctpaHcTBa. OTtoOpakenus. [BUKeHUS U paBEHCTBO (UTYP.
OOmue cBoiicTBa NBWXKCHHN. BuIbl JBWKEHWN: TapallyIeNbHBIA TEPEHOC,
LEHTpaJbHasl CHUMMETpUs, 3€pKajbHas CUMMETpPUS, MOBOPOT BOKPYI MPSMOM.
[IpeobpazoBanus nonodus. [Ipsamas u cepa Ditnepa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYaIOIIErocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO  WJI€HAa  POCCHUICKOro  oOOmIiecTBa,  MpEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAaX (YHKIIMOHUPOBAHMS PA3IWYHBIX CTPYKTYD, SBIICHUMA,
NpoIeAYp TPaKIAHCKOro oOIIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMeHHue
B3aMMOJICHCTBOBaTh C COLMAJBbHBIMA HWHCTUTYTAMHM B COOTBETCTBHUM C HX
GyHKIUSIMU ¥ HA3HAYCHUEM;

2) maTpuoTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKTAHCKON HICHTUYHOCTH, YBAKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHUHCKOW MAaTEMATHUKH, HEHHOCTHOE OTHOIIECHHUE K
JIOCTUKEHUAM POCCUUCKUX MATEMATUKOB U POCCUUCKON MAaTEMaTUYECKON IIKOJIbI,
WCIIOJIb30BAHUE ATUX JOCTIDKCHHM B JAPYIMX HayKax, TEXHOJOTHSX, cdepax
HSKOHOMUKHU;

3) 1IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUIMCKOr0o Hapoja, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IOBEIECHUS, CBSI3aHHOIO C MPAKTHUYECKUM
IIPUMEHEHUEM JOCTH)KEHUNM HAyKM M JEATENIBHOCTBIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) acTeTH4ecKOe BOCIIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAss 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aJ]1ad, PEIICHUN, PacCy ACHUNH, BOCIPUUMYNBOCTD
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHue:

c(hOpMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTH4YeCKUE 3HAHUS B
MHTEpecax 3/10pOBOro v 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 37IOpPOBBIO (30pOBOE THUTAaHWE, COATTAHCUPOBAHHBIN PEXKUM 3aHATUNA U
OTHIbIXa, peryJsipHas (pu3ndecKkass akTUBHOCTH), (PU3HMYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TpyoBOE BOCIMTAHME:

TOTOBHOCTh K TpYZy, OCO3HAaHUE IIEHHOCTU TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHAILHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W e€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymieit mnpodeccud W peaau3oBbIBaTh COOCTBEHHBIE >KM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa3oBaHUIO W



CaMOOOpa30BaHUI0 HAa MPOTSKEHUM BCEM MKU3HU, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MTPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOE BOCIIMTAHUE:

Cc(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIbTYphl, TOHUMAHUE BJIUSHUS
COLMAIBHO-DKOHOMUYECKHUX TMPOILIECCOB HA COCTOSIHUE MPUPOJTHOW U COLMATIBHOU
Cpenbl, 0CO3HAHUE TI00ATHHOTO XapaKTepa YKOJIOTHIECKUX TPOOIeM, OpUEHTAITNS
HAa TIPUMCHEHHE MATeMAaTHYEeCKUX 3HAHWM I pemieHus 3amad B 00JiacTu
OKpYXKaIoLIEed Cpepl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKH HUX BO3MOXKHBIX
MOCJIEACTBUN UISI OKPYIKAKOIIEH CPELBI;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, IMOHWMAaHHE
MaTeMaTHYECKOW HayKHh Kak c]epbl 4YeIoBEYeCKOM JesATEeNbHOCTU, JTaroB €&
pa3BUTUA W 3HAYUMOCTH [UJI1 Pa3BUTHUS UMBWIN3ALMHU, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTU4YeCKON KyJIbTypoll Kak CpEJICTBOM IIO3HAHUSI MUpa,
TOTOBHOCTh OCYHIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIE AeiiCTBHS

Ba3oBble Jjornyeckue aeiicTBHA:

BBISIBJISAITH M XapPaKTEPU30BaTh CYIIECTBCHHBIE MPHU3HAKH MATEMATHYECKUX
0OBEKTOB, TIOHSATUH, OTHOIICHWA MEXAY TMOHATHSIMH, (POPMYIHPOBATH
OTIPE/ICJICHUS TIOHSATHUM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIINH,
OCHOBaHMsI /1711 000OIICHUS U CPAaBHEHUS, KPUTEPUHU MPOBOJUMOI0 aHAIIN3A;

BOCIIPUHUMATh,  (OopMyIMpoBaTh U  NPEOOpPA3OBBIBATH  CYKICHHS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIC;

BBISIBJISITH MATEMAaTUYECKHE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHUS
B (hakTax, JaHHBIX, HAOJIOJACHUAX U YTBEPXKICHHUSAX, MpeajiaraTb KpUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW U MPOTUBOPEUHI;

JIeJIaTh BBIBOABI C HCHOJIb30BAHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIIOUEHUH, YMO3aKJIFOUEHUN 110 aHAJIOTHH;

MIPOBOJIUTh CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATHYECKUX YTBEPKIACHUM
(IpsiMbIE ¥ OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTAIIUIO, IPUBOJIUTHh TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE CYKJICHUS U BHIBOIBI;

BEIOWpATh CMOCOO pemieHnus Yy4eOHOW 3amaund  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHWs, BBHIOMpATh HaWOoJiee TMOAXOASAIMHMA ¢ y4ETOM
CaMOCTOSTEJILHO BBIJICJIEHHBIX KPUTEPHEB).

Ba3oBbIe ucciienoBarebLCKHe 1eCTBUA:



UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMUS,
dopMynupoBaTh  BOMPOCH,  (UKCHpYIOIIME  MPOTHBOpEYHEe,  MpoOieMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOpMHpOBaTH TMIMOTE3Y, apryMEHTHPOBATH
CBOIO MTO3UIINI0, MHEHHE;

IPOBOJUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0OBaHNE
10 YCTAHOBJICHUIO OCOOCHHOCTEI MaTeMaTHUeCKOro 00beKTa, SIBJICHUSI, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMH, SBJICHUSIMH, MPOLIECCAMU;

CaMOCTOATENBHO (HOpMyIIMpOBaTh 0OOOLICHUS W BBIBOJABI MO pe3yJbTaTaM
NpOBEAEHHOTO  HAOMIOACHHMS, UCCIEIOBaHMs, OIEHWBAaTh  JIOCTOBEPHOCTH
HOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IpoLlecca, a TaKkKe BbBIABUTATD
IPENOJIOKEHUS O €TO PA3BUTHUU B HOBBIX YCJIOBHUSX.

Pa6oTa ¢ undpopmanmeii:

BBISIBIISATh eUIUTH MHPOPMAIMY, TAaHHBIX, HEOOXOJUMBIX AJISi OTBETa Ha
BONPOC U JUIsI pEIICHUs 3a/1a4H;

BbIOMpaTh UH(POPMAIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3UPOBATH,
CHUCTEeMAaTU3UPOBAaTh U HWHTEPIPETHPOBATh WH(GOPMAIMIO PA3TUYHBIX BHUAOB U
¢dbopmM npencraBieHus;

CTPYKTYpHUpOBaTh MH(OPMAINIO, NPEACTABIATh €€ B Pa3IUYHBIX (opMmax,
WLTIOCTPUPOBATH rpapuuecKy;

OLICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEJILHO
c(OpMyIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKaTHBHBbIE YHUBeEPCAJbHbIE YueOHbIE 1eiCTBUSA

Oo0menue:

BOCIIPUHUMAThL U (OPMYJIHPOBATH CYXKIACHHUS B COOTBETCTBHH C YCIOBUSIMH U
HeaIMu  OOIIEHUs, SICHO, TOYHO, T'PaMOTHO BBIpakaTh CBOIO TOYKY 3pEHUS B
YCTHBIX U IMHMCBMCHHBIX TCKCTAaX, AaBaTbhb INOACHCHHUA 110 XOI[y peH_IeHI/IH 3a1a4u,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yJIbTaT;

B XOJIe¢ OOCYXXIIEHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAEMOM TEMBI,
npoOJIeMBbI, pelaeMol 3a7aud, BBICKA3bIBaTh WJCH, HAIICJICHHBIC Ha IIOWCK
pEIICHUS, COIMOCTABIIATh CBOM CYXKJICHHUS C CYXJICHHSIMH JPYTHX YYaCTHHUKOB
nuarnora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO MO3UIIMNA, B KOPPEKTHOU (opme
dbopMyIHUpPOBaTh PA3HOTIACHS, CBOM BO3PAKEHUS,

MIPEICTABIIATh PE3yJIbTaThl PEIICHHS 3aJ1ayd, SKCIIEPUMEHTA, MCCIICIOBaHUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GopMaT BBICTYIUICHHS C Yy4E€TOM 3ajad
MIPE3EHTAIlUN U 0COOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanus:



COCTaBJIATH IUIAH, AITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIIeHUs C
y4ETOM UMEIOIINUXCST PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOU MH(OpMAITUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJIEKT:

BJIAJ€Th HABBIKAMHM  IO3HABATENbHOM  pedekcud KaKk  OCO3HaHUs
COBEPIIIAEMBIX JCHCTBUN W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YIHTATOB, BIA/ICThH
crocobaMM CaMOIIPOBEPKH, CaMOKOHTPOJSl Mpoliecca M pe3yJibTaTa pelieHus
MaTeMaTUUYECKOHN 3a/1a4M;

NpEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPHU PELICHUHU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, TAHHBIX,
HalJIEHHBIX OLIUOOK, BBISIBIEHHBIX TPYIHOCTEM;

OIICHMBATh COOTBETCTBUE PE3yJIbTATA IIEIU U YCIOBUAM, OOBSICHATH TPUIUHBI
JOCTHXKEHUSI WIM HEIOCTUKEHUSI PE3YJIbTaTOB JAESITEIbHOCTH, HAXOJIUTh OUINOKY,
JaBaTh OLIEHKY NPUOOPETEHHOMY OTIBITY.

CoBMmecTHAasI 1eATEJIbHOCTD:

MOHUMATh M HCIOJIL30BaTh MPEUMYIIECTBA KOMAaHAHOW W WHAMBUIYJILHON
paboThl mTpu pemeHuH Y4YeOHBIX 3a7ad, NTPUHUMATh IIeh COBMECTHOU
NEeSATEIbHOCTH, IJIAHUPOBATh OPraHU3aLMI0 COBMECTHOW pabOThl, pacrpeaeiiiarh
BUJIbI pabOT, JI0roBapuBaThCs, OOCYXKIaTh TMPOIECC U PE3yabTar paldoThl,
0000111aTh MHEHUS HECKOIBKHX JTIOACH;

y4acTBOBaTh B TPYNMNOBBIX Gopmax paboThl (00Cyx)aeHUS, OOMEH MHEHHUIA,
«MO3TOBbIE€ IITYpPMbl» M HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JEHUCTBUA C JPYTMMHM 4YJIEHAMH KOMAaHJIbl, OLIEHUBATH
KaueCTBO CBOEro BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koniy 10 kinacca o0yyaronuiicss Hay4YuTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMM MOHSATHSAMH CTEPEOMETPUM IPH
pELIeHNN 3a]a4 ¥ IPOBEICHUN MATEMAaTUYECKUX PACCYKICHUM;

e IPUMEHATH AKCMOMBI CTEPEOMETPUU U CIIEACTBUSA M3 HUX IPHU PEUICHUU
TFeOMETPHUYECKUX 3a/1a4;

e KJAcCU(pUIMPOBATh B3aUMHOE PACIIOJIOKEHHUE NPSMBIX B IPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, MIPSIMBIX U IIJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOAHO ONEpPUPOBATH TMOHATHUSAMH, CBSI3AHHBIMM C yIjamMu B
IPOCTPAHCTBE: MEXAY IMPSMBIMA B IPOCTPAHCTBE, MEXKIY HIPSIMON U
IUIOCKOCTBIO;

e CBOOOIHO ONEPUPOBATH MOHATUSAMH, CBA3aHHBIMU C MHOTOTpaHHUKaMU;



e CBOOOJHO pAacrmo3HAaBaThb OCHOBHBIE BHIbl MHOTOIPAaHHUKOB (TIpHU3Ma,
NUpaMU/Ia, MPSIMOYTOJIBHBIN Mapaienenunena, Kyo);

e KJacCUPUIMPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHUS I
KJ1IaccuUKaIuu;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMU, CBSI3AHHBIMU C  CEYEHUEM
MHOTOTPaHHHUKOB IJIOCKOCTHIO;

e BBINIOJHSATH napasuieJIbHOe, LEHTPaJIbHOE u OpPTOTOHAILHOE
POEKTUPOBaHKUE (DUTYp HA MIOCKOCTh, BBIMOIHATH HU300paxeHuss Guryp
HAa TJIOCKOCTH;

e CTPOUTH CEUYECHHUS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBIOIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTY:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH  IUIOIIAAM  TMOBEPXHOCTEH  MHOTOIPAHHUKOB  (IIpU3Ma,
nupamuja), FeOMETPUYECKUX TEJ ¢ IPUMEHEHUuEM (Hopmylt;

e CBOOOIHO OMEPUPOBATH MOHATHUSIMHU: CUMMETPUS B MPOCTPAHCTBE, LIEHTD,
OCb W IUIOCKOCTh CHMMETPHH, ILIEHTP, OCb M IUIOCKOCTh CHMMETPHHU
burypsr;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHSATH ICUCTBUA HAJ BEKTOPaAMU;

e pemaTrh 3aJayd Ha JI0OKA3aTeJIbCTBO MAaTEMATUYECKUX OTHOIICHUU H
HAXOXJIEHUE T'C€OMETPUYECKUX BEJIIMYUH, MPUMEHSS HU3BECTHBIE METOJbI
pY PEHICHUH MAaTEeMAaTHYEeCKUX 3a/1ay MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0’KHOCTH;

e TMPUMEHATh MPOCTEHIINE NPOrpaMMHBIE CpPEACTBA U  DIIEKTPOHHO-
KOMMYHHKAIIIOHHBIE CHUCTEMBI MTPH PEIICHUN CTEPEOMETPUUECKUX 3a/1aY;

e U3BJEKaTh, MPeoOpa3OBbIBATH M HMHTEPIPETUPOBATH HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, TMpEJACTaBICHHYIO Ha
yepTexax U pUcCyHKax;

e TMpPUMEHATH TOJY4YCHHbIE 3HAHUS HAa TMPAKTUKE: CpPaBHUBATh M
aHAJIM3UPOBATh peajbHbIE CUTYyallMd, MPUMEHSATh M3YUYCHHBIC MOHATHUS B
mpoliecce IMOMCKAa  pEelIeHUsT MaTeMaTUYecKd  CPOpMYyJIHMPOBAHHON
npoOsemMbl, MOJEIMPOBATh peajbHble CHUTYyallMd Ha SI3bIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOCHHBIE MOJEIN C HCIOJIb30BAHUEM T'€OMETPUUYECKUX
HNOHSTUA M TEOpeM, ammapara anreOpbl, peliaTth MPaKTUYECKUe 3a/1ayi,
CBSI3aHHBIE C HAXOXKJICHUEM F€OMETPUUYECKUX BEJIMYMH;

e UMETh MPEJCTaBIEHUS 00 OCHOBHBIX 3Tamax pPa3BUTHS T'€OMETPUU Kak
COCTaBHOM yacTu (pyHAaMEHTa pa3BUTHUS TEXHOJOTUH.

K kony 11 kiaacca oGyyaronuiicss HAy4uTCs:



CBOOOJHO OINEPUPOBATh TMOHATUSMHU, CBSI3aHHBIMU C IHJIMHAPUYECKOM,
KOHMUYECKOW U CepuyecKoil MOBEPXHOCTSIMH, OOBSCHITH CIOCOOBI
MOJTyYEHUSs;

ONEepUpPOBATh MOHATHUSIMU, CBSI3aHHBIMU C T€JIaMU BPALLCHUS: HAIUHAPOM,
KOHYCOM, c(hepoit u 1mapom;

pacrmo3HaBaTh Tela BpamleHus (UUIUHAP, KOHYC, cepa U Imap) H
OOBSACHATH CIOCOOBI MOTYYSHHSI TEJ BPALICHHUS;

KJIacCU(UIIMPOBATH B3aUMHOE PACTIOJIOKEHUE C(hephl U MIIOCKOCTH;
BBIYKCIIATh BEJIMYMHBI DJIEMEHTOB MHOTOTPAHHUKOB M TeJl BpalleHUs,
00BEMBI U TUIONIAJAM MOBEPXHOCTEH MHOTOTPAaHHUKOB M TEJ BpalleHUS,
TreOMETPUUECKUX TeJl C MPUMEHEHHEM (POpMYIT;

CBOOOJHO OMEpPUPOBATH MOHATHUAMHM, CBSA3aHHBIMU C KOMOWHALUAMU TEN
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIUCAHHBIM B cepy U
OMMCaHHBIA OKOJIO cdepbl, chepa, BIIMCAHHAS B MHOTOI'PAHHUK WJIH TEJO
BpalllCHUS;

BBIUUCIISATH COOTHOLICHUS MEX/Ty TUIOIIAIIMU MTOBEPXHOCTENH U 00bEMaMu
IIOJOOHBIX TET;

n3o0paxaTb u3yyaeMble (UTYpPBI, BBINOJHATH (BBIHOCHBIC) TIIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUJI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHUS TEJ BPAICHHUS,

U3BJIEKAaTh, WHTEPIPETHPOBATH M TMPeoOpa3oBbIBaTh HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpEJACTaBICHHYI0 Ha
yepTexax U pucyHKax;

CBOOOJTHO OIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJHATH ONEPAlMU HaJl BEKTOPaMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B J€KapTOBOI cUCTEME KOOPAHHAT;
peuiaTh reoMeTpUYECKUe 3aJa4i Ha BBIYHMCICHUE YTIIOB MEXY MPSIMbIMU
U IJIOCKOCTSIMHU, BBIYMCIIEHME PACCTOSIHUNA OT TOYKM [0 IUJIOCKOCTH, B
IIEJIOM, Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOA MPH PEIICHNH;
CBOOOAHO OMEpPUPOBATh MOHITUSIMH, CBSI3AHHBIMH C JIBDKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKEHHU;

BBINIOJIHATh HM300paXE€HUsT MHOTOTPAaHHUKOB M TeJl BpallEHUS MpHU
napajyieIbHOM  TEpPEHOCE, LEHTPAJIbHOM CHUMMETPUU, 3€pKAIbHON
CUMMETPUH, IIPY TOBOPOTE BOKPYT MPSAMOM, TpeoOdpa3oBaHus MOA00US;
CTPOUTH CEUYEHHs MHOTOIPAaHHUKOB U TEJ BpAILlEHUS: CEYCHHS IMIIMHIpPA
(mapasienbHO U MEePIEeHIMKYIISIPHO OCH), CEYEHUsl KOHYyca (MapauiebHble
OCHOBAHUIO U IPOXOJIAIIME Yepe3 BEPILIUHY ), CEUCHUS 11apa;
UCIIOJIb30BaTh METOJbl MOCTPOEHUSI CEUEHUi: METOJ CJEIOB, METO[
BHYTPEHHET0 MPOEKTUPOBAHUSA, METOJ] IIEPEHOCA CEKYIIEeH MI0CKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPIKICHUS,
MPUMEHSATh TeOMEeTpuUecKkre (aKThl JJIST PEIICHHUS] CTEPEOMETPUUCCKUX
3a7a4, MPEANOJIATAIOIINX HECKOJbKO IIATOB PEIIEHUS, €CJIH YCIIOBUS
MIPUMEHEHHUS 3a/1aHbl B SIBHOW U HESIBHOH (hopMme;

pelmarh 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHHN H
HAaXOX/JICHUE T€OMETPUUECKUX BEJINYNH,;

MIPUMEHATH MPOTrPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHUCTEMBI [IPY PEUIEHNH CTEPEOMETPUYECKUX 3a/1aY;

NPUMEHATh  IOJYYEHHbIE  3HAaHWSA HAa  NPAKTUKE:  CPAaBHUBATH,
aHaJM3UPOBATh U OLICHUBATH PEAJIbHBIE CUTYaAllUH, IPUMEHATh U3YUYEHHbIC
MOHATHUS, TEOPEMBbI, CBOMCTBA B MPOLECCE TNOUCKA  PEIICHUS
MaTeMaTHdecku  CHOPMYJIUPOBAHHOW  TMPOOJEMBI,  MOJIEIUPOBATH
pealbHbIE CUTYAllMM HA S3BIKE T€OMETPUHU, HCCIENO0BATh IMOCTPOECHHBIE
MOJENN C HCIOJb30BAHUEM TE€OMETPUUYECKUX TIOHATHA U TEOPEM,
anmapara anreOpbl, pemaTh NPAKTUYECKUE 3aJadud, CBS3aHHBIE C
HAaXOXJICHUEM I'€OMETPUUYECKUX BEJINYNH;

UMETh TPEACTaBICHUSI 00 OCHOBHBIX 3Talax pPa3BUTHS TE€OMETPUU Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3aesioB U TeM (uudposrie)
n/n MPOrpaMMbI Bceero Kontponnueie  Ipaxriyeckue o0pa3oBaTe/bHbIE
padoThI padoThbI pecypes:
1 BBeznenue B ctepeoMeTputo 23 1
) B3aumHoe pacnonoxeHue npsMbIx B 6 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN B 2
MIPOCTPAHCTBE
4 [lepneHuKyASPHOCTD MPSMBIX U )5
IJIOCKOCTEN B MPOCTPAHCTBE
VYTiabl ¥ paccTosIHUA 16 1
MHororpanHuku 7 1
BekTopsl B IpOCTpaHCTBE 12
2 HOBToPeHI/Ie, 00001IIeHNE U CUCTEMATH3AINAA 5 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 6 0




11 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
No 11/ HanmeHoBaHMe pa3aesioB U TeM Komrpoapmsie  Tpaktuseckue (uudgposbIe)
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI pecypesr
1 AHanuTH4eckasi FeOMeTpHs 15 1
) [ToBTOpEHME, 0606H_IGHI:IG u 15 1
cUCTeMaTu3alus 3HaHUH
3 O0BEéM MHOTOTpaHHUKA 17 1
4 Tena Bpaienus 24 1
5 [Tnomaau moBepXHOCTH U O0BEMBI 9 1
KPYTJBIX TEJ
6 JBro>keHus 5 1
7 [ToBTOpEHME, 0606H_IGHI:IG u 17 )
cCUCTeMaTu3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




IHHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KonuyecTBO 4acoB

KonTposbHbIe

Bcero
padoThI

IIpakTnyeckue
padoThbI

Jara
U3YyYeHHs

DJIEeKTPOHHbIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchl

OcHoBHBIE TpaBUIIa N300pAKEHUS HA
PHUCYHKE TUTOCKOCTH, TApAJIICITbHBIX MPSIMBIX
(OTpe3KOoB), cepeIMHBI OTPE3Ka

04.09.2025

IlonsATHA cTepeoMeTpUN: TOYKA, IIpsIMas,
MJIOCKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
MpaBmJIa U300paKCHHSI HA PUCYHKE
TUTOCKOCTH, MapaJuIeIbHBIX TPSIMBIX
(OTpe3KOoB), cepeIMHBI OTPE3Ka

05.09.2025

[TonsTHS: epeceKaroLecs MIIOCKOCTH,
IepeceKaroIuecs npsimasi ¥ MiI0CKOCTh;
MIOJIyIIPOCTPAHCTBO

05.09.2025

[TonsaTus: nepecekaronyecs MIOCKOCTH,
IepeceKaroIuecs npsimasi ¥ MiI0CKOCTh;
MIOJIyIIPOCTPAHCTBO

11.09.2025

MHororpaHHiuKH, U300paKEHHUE MPOCTEHIITIX
MPOCTPAHCTBEHHBIX (QUTYP,
HECYIIECTBYIOINUX O0HEKTOB

12.09.2025

MHororpaHHiKH, U300paKEHHUE MPOCTEHIITIX
MPOCTPAHCTBEHHBIX (QUTYP,
HECYIIECTBYIOINUX OOHEKTOB

12.09.2025




AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEJICTBHS U3 HUX

18.09.2025

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CIIEJICTBUS U3 HUX

19.09.2025

AKCHOMBI CTEPEOMETPHUH U IIEPBBIE
CIICACTBHUA U3 HUX. CHOCO6H 3aJaHusA
MPSAMBIX U INIOCKOCTEMN B MPOCTPAHCTBE.
O0603Ha4YeHUs IPSMBIX U TIJIOCKOCTEH

19.09.2025

10

N300pakeHne ceueHuil nmupaMusl, Kyoa u

MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.

N300pakeHue nepecedeHus MoTydeHHbIX
IIJIOCKOCTEN. PackpaimBaHue oCTPOECHHBIX
CCYCHUH Pa3HBIMU L[BETAMH

25.09.2025

11

N300pakeHne ceueHuil nmupaMusl, Kyoa u

IIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 ux peopa.

N300pakeHue rnepecedeHus moTydeHHBIX
IIJIOCKOCTEN. PackpamBaHue OoCTPOECHHBIX
CCYEHUH Pa3HBIMU I[BETAMHU

26.09.2025

12

N300pakeHne ceueHuil nmupaMusl, Kyoa u

MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.

N300paxxeHmne nepeceueHus moTydeHHbIX
IJIOCKOCTEM. PackpalmBanie mOCTPOCHHBIX
CeueHUM pa3HbIMU I[BETAMU

26.09.2025

13

N300pakeHne ceueHuil nmupaMusl, Kyoa u

MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.

N300paxkeHmne nepeceueHus moTydeHHbIX
IJIOCKOCTEM. PackpalmmBanie mOCTPOSHHBIX
CeueHUM pa3HbIMU [[BETAMU

02.10.2025




14

Merton cnenoB 1uisi HOCTPOCHUS CEUYECHHI

03.10.2025

15

Merton cnenoB 1yl TOCTPOCHUS CEUCHUM.
CaoiicTBa nepeceyeHrid MpSIMbIX U
IIOCKOCTEN

03.10.2025

16

Mertopa cieoB Uit HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHn MpsIMbIX U
IJIOCKOCTEN

09.10.2025

17

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha p&bpax. Cozmanue
BBIHOCHBIX YEpTEXEH U 3aMKCh 111aroB
MOCTPOEHUS

10.10.2025

18

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha p&bpax. Cozmanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh 111aroB
MOCTPOEHUS

10.10.2025

19

[TocTpoenue ceuenunii B mupamue, Kyoe mo
TpéM Toukam Ha p&bpax. Cozmanue
BBIHOCHBIX ‘IepTe)KGI\/'I M 3a11MCh 111aroB
MOCTPOEHUS

16.10.2025

20

[TocTpoenue ceuenunii B mupamu/e, Kyoe mo
TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX ‘IepTe)KGI\/'I U 3a11MCh 111aroB
MOCTPOEHUS

17.10.2025

21

[ToBTOpenue manumerpun: Teopema o
MIPOIMOPLMOHANBHBIX 0Tpe3kax. [logobue
TPEYTOJIbHUKOB

17.10.2025




22

[ToBTOpenue mianumerpun: Teopema
Menenas. PacueTsl B ceUECHHUIX Ha
BBIHOCHBIX YCPTCIKaAX. I/ICTOpI/ISI Pa3BUTHA
IUTAHUMETPUH U CTEPEOMETPUHU

23.10.2025

23

KontponbHas padoTa "AKCHOMBI
crepeomerpun. Ceuenus"

24.10.2025

24

B3aumHoe pacnonoxeHue npsiMbIxX B
npocTpancTBe. CKpeuBarouecs npsmele.
[Ipu3Haky CKpEIMUBAIOMINUXCS MPSIMBIX.
[TapaniensHble MpsiMble B TPOCTPAHCTBE

24.10.2025

25

Teopema o CyIl1IeCTBOBAHUHU U
€IMHCTBEHHOCTH MPSIMOI NapajlieIbHOMN
JTAHHOU MPSIMOM, TPOXOAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIKAIIEH Ha JaHHOU
npsaMoii. Jlemma o nepeceyeHuu
napaJiyICJIbHBIX ITPAMBIX INIOCKOCTBIO

06.11.2025

26

[TapannensHOCTH Tpex NpsMbIX. Teopema o
TpEX mapauIeabHBIX IpsSMbIX. Teopema o
CKPEILMBAIOIINXCS PSMBIX

07.11.2025

27

[MapannensHoe npoekTrpoBaHue. OCHOBHBIC
CBOMCTBA MapaylIeIbHOTO MPOSKTUPOBAHUS.
N3o0paxenue pa3Hbix puryp B
MapajyieIbHON MPOEKIIUU

07.11.2025

28

[enTpanbHas npoekuus. YToi ¢
COHAIIPaBJICHHBIMHU CTOPOHAMU. YTOJ MEXY
HPSIMBIMU

13.11.2025

29

3a):[aqH Ha JOKa3aTCJIbCTBO U UCCIICAOBAHUC,
CBA3aHHLIC C PACIIOJIOKCHUEM IIPAMBIX B

14.11.2025




MIPOCTPAHCTBE

30

IlonsATHA: MapauIeIbHOCTD NIPSAMON U
IUIOCKOCTH B pocTpaHcTse. [Ipu3Hak
MapaAJUIEIbHOCTH MPSIMOU U TUIOCKOCTH.
CaolicTBa napajuieIbHOCTH IPSIMOU U
IJIOCKOCTH

14.11.2025

31

reOMeTpI/I‘-IeCKI/Ie 3ala4i Ha BBIYUCJIICHUEC U
JI0Ka3aTebCTBO, CBS3aHHBIC C
MapajuIeIbHOCTHIO IPSIMBIX M IJIOCKOCTEH B
MPOCTPAHCTBE

20.11.2025

32

[TocTpoenue ceueHus, MPOXOASILETO Yepes3
JaHHYIO IIPSAMYIO Ha YEPTEKE U
MapajjIebHOro IPyrou npsimoil. Pacuér
OTHOLUEHUH

21.11.2025

33

[MTapannenbHas NPOEKIMs, IPUMEHEHUE TS
MOCTPOCHMSI CeueHUi KyOa n
napauienenumnena. CeoncTaa
napaieNienune1a 1 MpU3Mbl

21.11.2025

34

[TapamensHbie ockoctu. [IpuzHaku
[apaJUIEIbHOCTH BYX IUIOCKOCTEH

27.11.2025

35

Teopema o nmapaieIbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH, MPOXOASIIEH
yepe3 TOUKY, He TPUHAAJICKAITYIO JTaHHOU
IIJIOCKOCTH U CIICACTBHUA U3 Heé

28.11.2025

36

CgolicTBa napajuiebHBIX IJIOCKOCTEM: O
MapaJuIEIbHOCTH NPSIMBIX IEPECEUECHUS IPU
MIEPECEUECHHNH IBYX NapaJlJIeIbHBIX
IJIOCKOCTEMN TPEThEU

28.11.2025




37

CBoiicTBa MapajlICIbHBIX TUIOCKOCTEH: 00
OTpe3Kax mapasuieIbHbIX MPSMBIX,
3aKJIIOUEHHBIX MEX/y MapaieIbHbIMU
IIJIOCKOCTSIMU; O TIEPECEUEHUH TIPSIMOIL C
ABYMS TapaJlJICIIbHBIMUA IINIOCKOCTAMUA

04.12.2025

38

[ToBTopenue: Teopema [Mudaropa va
MJI0CKOCTH

05.12.2025

39

IToBTOpEHME: TPUTOHOMETPHUS
MIPSAMOYTOJIBHOT'O TPEYTOJIbHUKA

05.12.2025

40

CaoiicTBa Ky0a 1 MPsIMOYTOJIBLHOTO
napajuiesienunesa

11.12.2025

41

Boruncnenue 1iaMH OTpe3KoB B KyOe U
MPSIMOYTOJILHOM Napajulesienunesie

12.12.2025

42

IlepneHUKyYIAPHOCTD NPSMOM U IJIOCKOCTH.

[Ipu3Hak nepneHauKyJISIPHOCTH IPSIMOU U
IJIOCKOCTH

12.12.2025

43

IlepneHUKyYIAPHOCTD NPSMOM U IIJIOCKOCTH.

[Ipu3Hak neprneHauKyJISIPHOCTH IPSIMOU U
IIJIOCKOCTH

18.12.2025

44

Teopema o CylIeCTBOBaHUHU U
€IMHCTBEHHOCTH MPSIMOH, TPOXOALIEH
yepe3 TOUKY MPOCTPAHCTBA U
MIEPIEHIUKYIISIPHON K INIOCKOCTH

19.12.2025

45

[11nockoCTH U IepHEeHAUKYIISIPHBIE UM
MpsiMble B MHOTOTPaHHHUKAX

19.12.2025

46

[1110CKOCTH ¥ NEPIIEHIUKYJIIIPHBIE UM
IPsAIMBIE B MHOTOI'PaHHHUKAX

25.12.2025




[Tepnienaukysnsap u HakinoHHas. [loctpoenue

47
MEePIEeHANKYJISIpA U3 TOUKU Ha MPAMYIO 26.12.2025
43 IIepnennukynsap u HaknoHHas. [loctpoenue
NEPIEHIUKYJISIpa U3 TOUKHU Ha IPSIMYIO 26.12.2025
49 Teopema o Tpéx nepneHANKyJsApax (mpsmas
u oOpaTHast) 15.01.2026
50 Teopema o Tpéx nepneHAuKyJspax (mpsmas
u oOpartHas) 16.01.2026
51 Yron Mexay CKpeuMBarOIUMUCS IPSIMbIMU 16.01.2026
[Touck nepreHIMKyJIpHBIX TPSIMBIX C
52 .
ITOMOUIBIO NEPIEHIUKYIISAPHBIX TUIOCKOCTEN 22.01.2026
53 OpToroHaJIbHOE TPOECKTUPOBAHKE
23.01.2026
[TocTpoenue ceueHuii kyoa, IpU3MBbI,
54 IIpaBUJIbHOM HI:Ip&MHI[H C IIOMOILBIO 73.01.2026
OpPTOTOHAJIBHON MPOEKIINU
[TocTpoenue ceueHuii Kyoa, IpU3Mbl,
55 MPABUIIBHOMN HI:IpaMI/II[H C IIOMOIIBIO 29.01.2026
OpPTOTOHAIILHOW MPOEKIINH
CummeTpus B IPOCTPAaHCTBE OTHOCHUTEIBHO
56 ! 7
mockocTH. [lnockoctu cummerpuii B 30.01.2026
MHOTOTpaHHUKAaX
[Ipu3Hak nepneHauKyIIPHOCTH PSMOU U
57
TJTOCKOCTH KaK CJIEACTBUE CUMMETPUHU 30.01.2026
53 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
pPacCTOSTHUM OT TOYKH JI0 IIIOCKOCTH 05.02.2026




59

[IpaBuibHBIE MHOTOTPAaHHUKH. Pacuér
paccTosiHU OT TOYKH JI0 TIIOCKOCTH

06.02.2026

60

CriocoObl OIyCTUTb MEPIIEHAUKYIISIPBI:
CUMMCTpPUA, CABUT TOYKHU 110 Hapannenbﬂoﬁ
NpAMOi1

06.02.2026

61

CaBur no HenapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

12.02.2026

62

Kontponbnas padota "B3anmuoe
pacIioyio’KeHUE MPSIMBIX U TUIOCKOCTEH B
npocrpaHcrae”

13.02.2026

63

[ToBTOpEHME: Yroa MEeKIy MPsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B POU3BOJIILHOM
TpPEeYrojbHUKE, TEOpEMa KOCHHYCOB

13.02.2026

64

IToBTOpEHME: Yyrou MexIy
CKPELIUBAIOIIUMUCS IIPSIMBIMU B
IIPOCTPAHCTBE

19.02.2026

65

reOMeTpI/I‘-IeCKI/Ie MCTO/JbI BEIYUCIICHUSA YyIJia
MCKAY NpsAMBIMA B MHOT'OT'PaHHUKAX

20.02.2026

66

JByrpanubiii yroj. CBONCTBO JUHEUHBIX
YIJIOB IBYTPaHHOTO yrIJia

20.02.2026

67

IlepnenaukynspHele miaockoctu. CBoiicTBa
B3aMMHO MEPNEHAUKYIISIPHBIX MJIOCKOCTEN

26.02.2026

68

[Ipu3Hak nepneHauKyJISIPHOCTH IUIOCKOCTEH;
Teopema O IPSIMOM NIEPECEUCHHUS IBYX
IIJIOCKOCTEM MEPIICHAUKYIIIPHBIX TPEThEN
IIJIOCKOCTH

27.02.2026

69

[IpsiMOyTONBHBIN MapasuIeNenue; Kyo;




M3MEpEeHusl, CBOMCTBA IPSIMOYTOJIILHOTO
napajienenuneaa

27.02.2026

70

Teopema o auaroHaau IPsIMOYTOJILHOTO
napajuieJienuIe/ia U CIeICTBUE U3 Hee

05.03.2026

71

CrepeomeTpuueckie 1 NpUKIaJIHbIC 33/1a4H,
CBSI3aHHBIE CO B3aMMHBIM PaCIIOJIOKEHUEM
MPSAMBIX U IUIOCKOCTH

06.03.2026

72

[ToBTOpEHME: CKpEIIMBAIOIIUECS MIPSMBIE,
napajuieJbHbIe MIOCKOCTH B CTaHIAPTHBIX
MHOT'OTpaHHUKAX

06.03.2026

73

[Tapa mapannenbHbIX MJIOCKOCTEN Ha
CKPEILMBAIOIINXCS MPSAMBIX, PACCTOSIHHUE
MCKAY CKPCIINBAOIIUMUCS IPSAMBIMU B
MMPOCTBIX CUTYyAUAX

12.03.2026

74

PaccrostHue OT TOYKH /10 MIIOCKOCTH,
paccTosiHUE OT MPSMOU J0 TIOCKOCTH

13.03.2026

75

Brluncnenue paccTosHUN MEXKIY
CKPELIUBAIOIIMMUCS IPSIMBIMU C IIOMOIIBIO
MEPIECHINKYISIPHOMN INIOCKOCTH

13.03.2026

76

Tpéxrpa"Hslil yroj, HEPaBEHCTBA AJIs
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB AJIsI
TPEXTPAHHOTO yria

19.03.2026

77

DNeMeHTHI CPepUIeCKO TeOMETPHH:
reoIe3NYECKUE JTMHUA Ha 3eEMIIE

20.03.2026

78

Kontponbnas padota "Y1l u pacctossHus"

20.03.2026

79

CucremaTtu3zanus 3HaHul "MHOTOrpaHHUK U




€ro DJIIEMEHTEHI"

26.03.2026

IIupamupa. Bunasl nupamun. I[IpaBunpHas

80

nupamuaa 27.03.2026
31 IIpusma. IIpsAmast u HaKJIOHHAS IIPU3MBI.

IIpaBuibHas mpusma 27.03.2026
2 [Ipsamoit napamienenunesn, TpSIMOYTOJbHBINA

napajuieJienume, Kyo 09.04.2026
23 Brinykible MHOrorpanHuku. Teopema

Oiinepa 10.04.2026

Brinykible MHOrorpanHuku. Teopema
84 Olinepa. [IpaBunpHbIE U NOTyNPaBUIbHBIE 10.04.2026

MHOT'OTPaHHUKH
85 KontponbHas padota "MHOTrOrpaHHUKA 16.04.2026
26 [lonsiTHe BEeKTOpa Ha MJIOCKOCTH U B

MPOCTPAHCTBE 17.04.2026
87 CyMMa BEKTOpOB 17.04.2026
88 Pa3zHocTh BEKTOpPOB 23.04.2026
89 [IpaBuio mapannenenunena 24042006
90 YMHOK€EHNE BEKTOpa Ha YHUCIIO 24.04.2026

Pasnoxxenue Bektopa 1o 0azucy Tpéx
91 .

BEKTOPOB, HE JIeKAITUX B OJHOMN MIOCKOCTH 30.04.2026
92 CxkansapHoe Npou3BeICHNE

07.05.2026




93

Boruncnenue yria Mex1y BEKTOpaMu B

MIPOCTPAHCTBE 08.05.2026
94 [Ipocreiimume 3a1a4u ¢ BEKTOpaMU 1 08.05.2026
95 [Ipocreiimue 3a1a4u ¢ BEKTOpaMHU 1 14.05.2026
96 IIpocrenmue 3a1a4u ¢ BEKTOpaMH 1 15.05.2026
97 O0001IeHrEe ¥ cucTEMAaTH3alys 3HAHUH 1 15.05.2026
98 O0o0011eHNEe U CHCTEMATH3aLKs 3HAHUH 1 21.05.2026
99 WroroBas koHTpoJsibHas paboTa 1 22.05.2026
100 Hrorosast koHTpOIBHAS paboTa 1 22.05.2026

OBUIEE KOJIMYECTBO YACOB I10 100

[NPOT'PAMME




11 KIIACC

KonuuectBo yacos DIIeKTPOHHBIC
aTta n OBBIC
Nen/m | Tema ypoka Kontponbnsie = [IpakTuueckue A wagp
Bcero A3YYECHUS 00pazoBaTebHBIC
paboThI paboThl —
1 [ToBTOpenue temsl "KoopauHaTsl BEKTOpa Ha |
IUIOCKOCTH U B IIpOCTpaHcTBe" 03.09.2025
) [ToTOpenue Tembl "CkansipHOe TPOU3BEACHUE |
BEKTOPOB" 04.09.2025
[ToBTOpeHue Tembl "Brruucienue yria Mexmay
3 " 1
BEKTOpPaMH B MPOCTPAHCTBE 05.09.2025
4 [ToBTOpEHUE TeMbI "YpaBHEHHUE IPAMOIA, |
IIPOXOJAIIEH Yepe3 1Be TOUKH" 10.09.2025
YpaBHEeHMeE MJI0CKOCTH, HOPMaJlb, YypaBHEHUE
5 1
IUIOCKOCTH B OTPE3Kax 11.09.2025
YpaBHEeHMeE MJI0CKOCTH, HOPMaJlb, YpaBHEHUE
6 1
MJIOCKOCTH B OTPE3Kax 12.09.2025
7 BekropHoe npousseneHue 1
PHOS HPOTEEEA 17.09.2025
2 JIuHeitHbIe HEpaBEHCTBA, JTUHEIHOE |
MPOrPaMMHUPOBAHUE 18.09.2025
9 JIuHeitHbIe HEpaBEHCTBA, JTUHEIHOE |
MPOrPaMMHUPOBAHUE 19.09.2025
AHaJIUTHYECKHE METO/IbI pacuéTa yriia Mexay
10 1
IPSIMBIMU B MHOTOTpaHHHMKaX 24.09.2025
AHaIUTHYECKHE METO/IbI pacuéTa yriia Mexay
11 1
MJIOCKOCTSIMHA B MHOTOTPaHHUKAX 25.09.2025




®opmysia pacCTOSIHUSI OT TOUKH /10 TNIOCKOCTH B

12 KOOpAMHATax 26.09.2025
13 Haxoxaenve paccTossHUM OT TOYKHU J0 TIIOCKOCTH

B KyOe 01.10.2025
14 Haxoxnenue paccTostHUN OT TOUKHU 0 TIIOCKOCTH

B IIPaBWJIbHON NHUpaMue 02.10.2025
15 KoHnTtponbHast pabota "AHamuTudeckas

reoMerpust" 03.10.2025
16 CeueHHsI MHOTOTPAHHUKOB: CTaHJAAPTHBIE

MHOTOTPaHHUKH 08.10.2025
17 CeueHust MHOTOTPAHHUKOB: METO/I CJIE/IOB 09.10.2025
18 CeueHnsI MHOTOTPAHHUKOB: CTaHAAPTHBIE

MIJIOCKOCTH, MIEPECEUCHUS MPSIMBIX U TNIOCKOCTEN 10.10.2025

[TapannenbHble NpsAMbIE U IIIOCKOCTH:
19

napasuleibHbIE CEYEHUSI 15.10.2025
20 [TapannenbHble NpsIMbIE U MIIOCKOCTH: PACUET

OTHOILEHUHN 16.10.2025
)1 [TapannenbHble NpsMbIE U IITIOCKOCTH: YTJIbI

MEXK]ly CKPEIIUBAIOIMMUCS TPSIMBIMU 17.10.2025

[lepnienauKysipHbIEC MPSMBIE U TUIOCKOCTHU:
” CTaHJApTHBIE MTApbl EPIEHAUKYIISIPHBIX

MJIOCKOCTEN M MPSIMBIX, CAMMETPHH 22.10.2025

MHOT'OIPAHHUKOB
7 [lepnienauKysipHbIEC MPSMBIE U TUIOCKOCTHU:

TEOpeMa O TPEX MEePIEHANKYIIIpax 23.10.2025
24 [lepnienauKysipHBIEC MPSMBIE U TUIOCKOCTHU:

BBIUMCJIEHMS JIMH B MHOI'OI'paHHUKAX 24.10.2025




HOBTOpeHI/IeZ mjiomaayd MHOT'OYT'OJIbHUKOB,

25
dbopMyIIBI IS TUTOIAEH, COOOpaXKeHUs TT0100us 05.11.2025
[ToBTOpEHMeE: MO MHOTOYTOJIbHUKOB,
26 .
bopMyIIBI 1S TUTOIAACH, COOOpaKeHUs TOA00HUS 06.11.2025
[ToBTOpEHME: MO MHOTOYTOJIbHUKOB,
27 .
dbopMyIIBI IS TTOIAEH, COOOpaKeHUs TT0100Us 07.11.2025
[Tmomaan ceyeHnii MHOTOrPaHHUKOB: TUIOIIATU
28 IMOBEPXHOCTEH, pa3pe3aHus Ha YacCTH,
P pasp 12.11.2025
CO00paxeHus moao0us
[Tmomaan ceyeHnii MHOTOrPaHHUKOB: TUIOIIATU
29 MMOBEPXHOCTEH, pa3pe3aHus Ha YacTH,
P pasp 13.11.2025
COOOpakeHHS TT0T00US
30 KonTtponsHas padora "I[loBTopenue:
MHOTOTPAaHHUKH, CEYEHUSI MHOTOIPAHHUKOB" 14.11.2025
O61éMm Tena. OOBeM MPSIMOYTOIBHOTO
31
napasuleJenunena 19.11.2025
3amaun 00 yaBOCHUH Ky0Oa, 0 KBaJpaType Ky0a; o
32
TPUCEKLIMH yTia 20.11.2025
3 CrepeoMeTpHUeCKUe 3a]]a4H, CBSI3aHHBIE C
00BEMOM TIPSMOYTOJIBHOTO TTapajuIeenuIe/1a 21.11.2025
34 [IpuknanHbie 3a1a4u, CBSI3aHHBIC C BEIYUCIICHHEM
00BEMaA MPSIMOYTOIBLHOTO MapalieNenuIea 26.11.2025
35 O0BEM TIPSIMOI TIPU3MBI
P P 27.11.2025
CrepeoMeTpHUeCKUe 3a]a4H, CBSI3aHHBIE C
36 . .
BBIYUCIICHHEM 00BEMOB TPSMOM MTPU3MBI 28.11.2025
[IpuknanHbie 3a1a4u, CBsI3aHHBIE ¢ 00BEMOM
37 .
IPSIMON TPU3MBI 04.12.2025




Brrancienne 00EMOB TE ¢ HOMOIILIO

38 onpeaenéuHoro uurerpana. O0bEM HaKIIOHHON 05.12.2025

PU3MBbI
19 Boruncnenue 06bEMOB TeI ¢ TOMOIIBIO

onpenenéHHoro uaterpanga. OobEéM mupaMu bl 10.12.2025

®dopmyna 06béMa mupamuibl. OTHOIIEHUE
40

00BEMOB MUPaMUJI ¢ OOIIIM YTIIOM 11.12.2025
41 ®dopmyna 06béMa nmupamubl. OTHOIIEHUE

00BEMOB MUPAMUJI C OOIIIM YTIIOM 12.12.2025
4 CrepeomeTpuyecKkue 3a/1auu, CBI3aHHBIE C

00bEMaMK HAKJIOHHOW MPU3MBI 17.12.2025
43 CrepeoMeTpHUECKHE 3aJa41, CBA3aHHBIE C

00BEMaMU THpaMUIBI 18.12.2025

[Tpuknagaeie 3agaun 1o Teme "O0BnEMBI Ten",
44 « y

CBsI3aHHBIE C 00BEMOM HAKJIIOHHOM MPU3MBI 19.12.2025
45 [Tpuknagaeie 3agaun 1o Teme "O0BnEMBI Ten",

CBSI3aHHBIE C 00HEMOM IMUPAMHUIBI 24.12.2025
46 [Ipumenenne 00bEMOB. Brruncinenue paccTosHus

10 IJIOCKOCTH 25.12.2025
47 KonTtponbHas padora "O0bEM MHOTOrpaHHHUKA 26.12.2025
43 [Munuaapudeckas MOBEpXHOCTb, 00pa3yomiye

HWIMHAPUYECKON TOBEPXHOCTH 14.01.2026
49 Humusap. [psmont kpyroout nunuuap. [lnomans

MOBEPXHOCTH LIMJINHAPA 15.01.2026

Konunyeckas moBepxHOCTh, 00pazyronme
50 KOHM4ecKoi nosepxHoctu. Konyc.

16.01.2026




CedeHue KOHyca MIOCKOCThIO, TapalIeIbHOM

51
IJIOCKOCTH OCHOBAHUS 21.01.2026
VYceu€nnslit konyc. M300paxeHne KOHyCOB U
52 "
YCEUEHHBIX KOHYCOB 22.01.2026
[Tnomans 60KOBOI MOBEPXHOCTH U MOJHOM
53
IIOBEPXHOCTU KOHYCa 23.01.2026
[Tnomaas 60KOBOM MOBEPXHOCTH M MTOTHOM
54
IIOBEPXHOCTU KOHYCa 28.01.2026
CrepeoMeTpHuuecKre 3aJaui Ha J10Ka3aTeIbCTBO U
55 i
BBIUMCJICHHE, TOCTPOCHUEM CEUeHUN MIMHIIPA, 29.01.2026
KOHyca
CrepeoMeTpruecKre 3aJa41 Ha JI0KA3aTeILCTBO U
56 i
BBIUMCJICHHE, TOCTPOCHUEM CEUCHUN ITMIHHIIPA, 30.01.2026
KOHyca
IT
57 PUKJIAIHBIE 33/1a41, CBS3aHHBIE C UIUHIPOM 04.02.2026
58 IT
pUKIIaJHbIE 33]a4H, CBSI3aHHbIE C IUIMHIPOM 05.02.2026
59 C
$epa u map 06.02.2026
[Tepeceuenue cdepsl u mapa ¢ MIOCKOCTHIO.
K .B
60 acaHue mapa u cepsl IIOCKOCThI0. B u 11.02.2026
n300paxkeHue mapa
[Tepeceuenue chepsl U mapa ¢ MIOCKOCTHIO.
61 K .B
acaHue mapa u cepsl ImIockocTbio. Bun u 12.02.2026
n300paxkeHue mapa
62 VYpasuenune chepsol. [Inomans chepsl u e€ yacteit

13.02.2026




63 Cummetpus chepsl U mapa 18.02.2026
CrepeomeTpudecKkue 3a1a4i Ha TI0Ka3aTeIbCTBO U
64 BBIUKCJICHHE, CBSI3aHHBIC CO C(EpOH H IIapoM,
HOCTPOEHHEM MX CEUECHHI nn(()l)cfocmo ’ 19.02.2026
CrepeomeTpuueckue 3aa4 Ha 10Ka3aTeIbCTBO U
65 BBIYHCIICHHE, CBI3aHHBIE CO ChepOo U IMIapoM,
HOCTPOEHHEM MX CEUECHHI nn(()bcfocmo ’ 20.02.2026
66 [IpuknanHeie 3a1a4u, cBsI3aHHBIE CO chepoii u
1apoM 25.02.2026
[ToBTOpEHME: OKPYKHOCTH HA TNIOCKOCTH,
67 EI::::SEEHM B OKPY’KHOCTH, CTaHIapPTHBIE 26.02.2026
68 Paznnunable KOMOMHAIIMK TEJT BPAIICHHS 1
MHOTOTPAaHHUKOB 27.02.2026
69 3anauu o Teme "Terna U MOBEPXHOCTH BpalieHus" 04.03.2026
70 3agaun o Teme "Tena U MOBEpXHOCTH BpaleHus" 05.03.2026
71 KoHnTtponbnast padota "Tena u moBepxXHOCTH
BpaieHus" 06.03.2026
7 O0béMm unuaapa. Teopema 06 00bEME MPSAMOTO
HUATUHAPA 11.03.2026
7 Brruucnenue o0EMOB TEN ¢ TOMOIIIBIO
onpenenéaHoro uuaterpaiga. O6béM KoHyca 12.03.2026
[Tnomaau 60KOBOH U MOTHON MOBEPXHOCTH
74 KOHYycCa

13.03.2026




75

CrepeomeTpuyecKkue 3a/1auu, CBI3aHHBIE C
BBIUMCIICHHEM 00BbEMOB IIMIIMHPA, KOHYCa

18.03.2026

76

[Tpuknagaeie 3agaun o Teme "OO0BEMBI 1
IJIOIIAAN TOBEpXHOCTEHN Ten"

19.03.2026

77

O0béM 1mapa u mapoBoro cexkropa. Teopema 06
00Bséme mapa. [Tnomans cheps.
CrepeomeTpHyecKHe 3a/1a4H, CB3aHHBIC C
BBIYHCIICHHEM 00BEMOB Il1apa, IIAPOBOI0 CErMEHTA
¥ [IaPOBOTO CEKTOpa

20.03.2026

78

[Mpuknanueie 3agaun o Teme "OO0bEMBI TEN",
CBSI3aHHBIE C 00BEMOM IIapa U MJIOMIAABI0 CEPHI.
CoOOTHOIIEHUS MEXKTY TUIOIIAASIMU TTOBEPXHOCTEHN
A 00bEMaMH TOOOHBIX TEJI

25.03.2026

79

[TonoOHBbIe Tena B mpocTpaHcTBe. M3MeHenue
00béMa ipu ogooun. CrepeoMeTpuyecKue
3aJa4u, CBSI3aHHbIE C BBIYMCICHHEM 00BbEMOB TN U
IJIOMIAIEN TOBEPXHOCTEN

26.03.2026

80

KonTponpHas padora "[1nomaam moBepxXHOCTH U
00BEMBI KpYyTIIbIX TEn"

27.03.2026

81

JBwxenus nmpoctpancTBa. OTOOpakeHHUS.
JIBwxeHus u paBeHCTBO (huryp. OOmIHe CBOICTBA
IBIDKECHUN

08.04.2026

82

Bubl iBMKeHM: TapauiesIbHbIN IEPEHOC,
LEHTpAJIbHAsI CAMMETPUS, 3€pKajbHasi CHMMETPHS,
MOBOPOT BOKPYT MPSIMOU

09.04.2026

&3

[Ipeo6pazoBanust mogobus. [Ipsmas u cdepa
Ditnepa

10.04.2026




84

['eomeTpuyeckue 3a1a4n Ha IPUMEHEHHE
JIBU>KEHUS

15.04.2026

85

KonTtponbnas pabota "BekTopsl B mpocTpaHcTse"

16.04.2026

86

O6o6maromee nopropenue 11 moHSITHII U METOIOB
Kkypca reomerpun 10—-11 knaccos, cucremaruzanus
3HaHui: "[lapamienbHOCTh NPSIMBIX U MIJIOCKOCTEMN
B MpocTpaHcTBe"

17.04.2026

87

O6o6maromee nopropenue 11 moHSITHII U METOIOB
Kypca reomerpun 10—-11 xnaccos, cucremaruzanus
3HaHM: "BekTopsl B IpocTpaHcTBe"

22.04.2026

88

O6o06maromee moBTopeHue 11 MOHITHIT 1 METOIOB
Kkypca reomerpun 10—-11 knaccos, cucremaruzanus
3HaHM: "BekTopsl B IpocTpaHcTBE"

23.04.2026

89

O6o06matomee moBTopeHue 11 MOHITHIT 1 METOIOB
Kypca reomerpun 10—11 kmnaccoB, cucremaTuzanus
3HaHui: "O0beM MHOTOrpaHHUKA"

24.04.2026

90

O6o6maromee nopropenue 11 moHSITHII U METOIOB
Kypca reomerpun 10—11 kmaccoB, cucremaTuzanus
3HaHui: "O0beM MHOTOrpaHHUKA"

29.04.2026

91

O6o6maromee nopropenue 11 moHSITHII U METOIOB
Kypca reomerpun 10—11 knaccos, cucremaTuzanus
3Hanui: "[lnomaan noBepxHOCTH U 0OBEMBI
KpyIJibiX Ten"

30.04.2026

92

O6o6maromee nopropenue 11 moHSITHII U METOIOB
Kypca reomerpuu 10—11 knaccos, cucremaTuzanus
3Hanuil: "[lnomaan noBepxHOCTH U 00BEMBI
KpYIJbIX Ten"

06.05.2026




93

HroroBast kKoHTpoOIBHAs paboTa

07.05.2026

94

HroroBast koHTpoOIbHAs paboTa

08.05.2026

95

[ToBTOpeHue, 06001IeHNE U cUCTEMaTH3aIUs
3HAHUU

13.05.2026

96

HcTopus pa3BUTHS CTEPEOMETPUH KaK HAyKu U €€
pOJIb B pa3BUTUU COBPEMEHHBIX UHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI

14.05.2026

97

HcTopus pa3BUTHS CTEPEOMETPUH KaK HAyKHu U €€
POJIb B pa3BUTUU COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

15.05.2026

98

Hcropus pasBUTHS CTEPEOMETPUM KAaK HAYKH U €€
POJIb B Pa3BUTUU COBPEMEHHBIX MHIKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

20.05.2026

99

Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKH U €€
pOJIb B pa3BUTHUU COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

21.05.2026

100

HcTopust pa3BUTHS CTEPEOMETPUH KaK HAyKHu U €€
pOJIb B pa3BUTUU COBPEMEHHBIX UHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI

22.05.2026

OBIIEE KOJIMYECTBO YACOB I10 ITIPOIPAMME

100




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KIIACC
Kon .
IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOMM
NMPoBePSIEMOro .
o0pa3oBaTe/ibHOI MPOrPaMMBbI CpeIHero 001ero 0opa3oBaHus
pe3yjabTarta
7 I'eomerpus
7.1 OnepupoBaTh NOHATHAMU: TOUYKA, MpsiMas, INIOCKOCTh
79 [IpuMeHsTh aKCMOMBI CTEPEOMETPUHM U CIECACTBUSI U3 HUX MPHU PEHICHUU
' reOMETPUYECKHX 337124
73 OnepupoBaTh MNOHATHAMHU: TAPAUIEIBHOCTh M TMEPHEHIUKYISIPHOCTD
' IPSMBIX U IIOCKOCTEH
74 KnaccudumupoBars B3auMHOE pacHoOIOKEHHUE MPSIMBIX U TIJIOCKOCTEH B
’ IPOCTPAHCTBE
OnepupoBaTh NOHATUSIMU: JBYIPAaHHBIA yTOJ, TPaHU JABYTPAaHHOTO Yrija,
7.5 pebpo ABYTpaHHOTO yria, JUHEWHBIA yroja JBYTPAHHOTO yTJa, TpagaycHas
Mepa JIBYTpaHHOTO yria
76 OnepupoBaTh MOHATUSIMH: MHOTOTPAaHHUK, BBIMYKJIBIA M HEBBITYKJIIBIHA
' MHOT'OIPAaHHUK, 3JIEMEHThl MHOT'OTPaHHUKA, TPaBUIIbHBII MHOTOTPaHHUK
77 PacriozHaBath OCHOBHBIC BHJBI MHOTOTPAaHHHKOB (TMpaMuia, MpuU3Ma,
MPSIMOYTOJIBHBIN Tapaielenure, Kyo)
KnaccudumupoBarh ~ MHOTOTpAaHHUKH,  BBIOMpass ~ OCHOBaHHUS  JUIA
7.8 Kiaccuukanuu (BBITYKIIbIE M HEBBITYKJIbIE MHOTOTPAHHUKH, TTPaBUIIbLHBIC
MHOTOIPAHHUKHU, IPSIMbIE U HAKJIOHHBIE TTPU3MBI, TapasuIeICIUIe Ibl)
7.9 OnepupoBaTh NOHATHAMU: CEKyIIas INIOCKOCTh, CE4EHUE MHOTOTPAHHUKOB
710 OOBSICHITh MPUHIUIIBI TIOCTPOSHUSI CEYCHUN MHOTOTPAaHHUKOB, HCIOJNB3Ys
' METOJI CJIEJIOB
CtpouTh ceueHHUs MHOTOIPAHHMKOB METOJOM CJEIOB, BBINOJHATH
7.11 (BBIHOCHBIE) TIOCKUE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJ] CBEpPXY, COOKY, CHH3Y
Pemate 3amaun Ha HaXOXKICHHE TE€OMETPHUYECKUX BEIIMYMH MO oOpaslam
WM alIropuTMaM, OPUMEHSsE M3BECTHBIE AHAJTUTUYECKUE METOJbl MpH
7.12 pEUIeHUN  CTaHJAPTHBIX MaTEMaTHYECKUX 3aJad Ha  BBIYUCIICHUE
paccTOSTHUN MeXAy ABYMS TOYKAMH, OT TOYKHU IO MPSMOHM, OT TOYKH]IO
MJIOCKOCTH, MKy CKPEIIMBAIOIIUMHUCS MPSIMBIMU
Pemate 3amaun Ha HAaXOXXICHHE TE€OMETPUYECKUX BEIIMYMH 1O oOpaslam
7.13 WM alIroOpuUTMaM, NPUMEHSE M3BECTHBIE AHAJUTUYECKUE METOJbl MpH

PCHICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3aJjd4d Ha BBIYUCIICHHUC YIJIOB




MEXy CKPELIMBAIOIIMMUCS NPSIMBIMH, MEXIY MNPSAMOM M IIJIOCKOCTBIO,
MEXy TUIOCKOCTSMH, JBYTPAHHBIX YTJIOB

Borancnare 00bEMBI U IJIOIIAN TOBEPXHOCTEH MHOTOTPAHHUKOB (IIPU3Ma,

7.14 nupamMpia) ¢ NpUMEHEHHEM (OpMyJl, BBIYUCIATH COOTHOILICHHUS MEXKIY
IUIOINAASIMUA TTOBEPXHOCTEH, 00BEMaMU TTOJJOOHBIX MHOTOI'PaHHUKOB
715 OnepupoBaTh MNOHATUSAMH: CUMMETpPUS B TMPOCTPAHCTBE, LEHTP, OCh U
' TUIOCKOCTh CHMMETPHH, LIEHTP, OCh U IJIOCKOCTH CHMMETPUHU (DUTYPBI
W3Bnekatb, mnpeoOpa3oBbIBaTh M HHTEPHIPETUPOBATH HHGMOpPMALUIO O
7.16 MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (Qurypax, NpeACTaBICHHYIO Ha
YepTekKax U pUCyHKax
[TpumensTh reomeTpuueckre (QaxKThl ISl PEUIeHHs CTEPEOMETPHUECKHX
7.17 3a7a4, MPEIojaraloluX HECKOJbKO IIAaroB pEIICHUs, €CIU YCIOBHS
PUMEHEHHUS 3a/laHbl B ABHOU (hopme
718 [IpuMeHATh mpoCTEMIIME MPOrpaMMHBIE CpPEACTBA U DJIEKTPOHHO-
' KOMMYHHKAIIMOHHBIE CHCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKUX 3a]1a4
719 [IpuBOoaUTE HpHUMEpPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B IIpUPOAE U
' YKU3HU, paclioO3HaBaTh MPOSBICHUE 3aKOHOB I€OMETPUH B HCKYCCTBE
[IpuMeHsTh MONyYeHHbIE 3HAHUS HA MPAKTUKE: aHAIU3UPOBATh PEaIbHbBIC
CUTyalluu U NPUMEHSITh U3YUCHHBIC MOHSATUS B MPOIIECCE MOUCKA PEIICHUS
MaTeMaTH4ecKu c(HOpMYIUPOBAHHOMN MPOOIEMbl, MOJEIUPOBATH PeaIbHbIE
7.20 CUTyallUl Ha S3bIKE T'€OMETPUHU, HMCCIEAOBATH ITOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHATUN U TEOpeM, ammapara anreOpsl,
pemaTe  NPAaKTUYECKHME  33Ja4d,  CBSA3aHHBIE C  HAXO0XKICHHEM
F€OMETPUUYECKHUX BETNYUH
11 KJIIACC
Kon o
IIpoBepsiemble npeAMeTHbIE Pe3yJbTATHI 0CBOCHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTeIbHOM NMPOIrPaMMBbI CpeIHero o01ero 00pasoBaHus
pe3yjabTarta
6 I'eomeTpus
OnepupoBaTh MOHATHSAMH: LUJIMHAPUYECKas MMOBEPXHOCTb, OOpa3yrolne
6.1 HWIMHAPUYECKON TMOBEPXHOCTH, UWJIMHADP, KOHWYECKAas MOBEPXHOCTb,
o0pa3yronire KOHNYeCKO MOBEPXHOCTH, KOHYC, ChepuyecKasi HOBEpXHOCTh
6.2 Pacnio3naBate Tena BpaieHus (MIIMHAP, KOHYC, cdepa U 1map)
6.3 OOBSCHATH CITOCOOBI TTOJTYYCHHS TEJI BpaIlCHUS
6.4 KrnaccugunupoBars B3anMHOE pacioyiokeHue chepbl U MIOCKOCTH
OnepupoBaTh NOHATUAMU: IIAPOBOM CErMEHT, OCHOBAHHUE CETMEHTA, BBICOTA
6.5 CErMEHTa, IIApOBOM CJIOM, OCHOBAHME LIAPOBOrO CJOs, BHICOTA IIAPOBOI0O

CJ1051, IIAPOBOM CEKTOP




6.6

Berancnare  00BEMBI M MJIOMQAM TOBEPXHOCTEH Ten  BpaIlCHHS,
T€OMETPUUYECKHX TEJI C MPUMEHEHHEM (hOPMYIT

6.7

OnepupoBaTh NOHATHSAMHM: MHOTOTPaHHMK, BIIHCAaHHBIA B cdepy U
OTNKCAHHBIN OKOJIO c(epbl, cdepa, BIUCAaHHAsT B MHOTOTPAHHUK MU TEJIO
BpallcHUs

6.8

BBIYHCIATE COOTHOMICHHUS MKy IIOMAISIMK TOBEPXHOCTEH M 00bEMaMu
IMOOOOHBIX TEI

6.9

N3o6paxarh u3zydyaemble GUTYpbl OT PYKHM M C HPUMEHEHHEM MPOCTHIX
YepTEKHBIX HUHCTPYMEHTOB

6.10

BrimonHATE  (BBIHOCHBIE) IIJIOCKHE YEPTEXKU W3 PHCYHKOB IMPOCTHIX
00BEMHBIX (QUTyp: BUI CBEpXy, COOKY, CHHU3Y; CTPOUTH CEUEHHUS Tell
BpalleHus

6.11

W3BnekaTb, HWHTEPIPETHPOBATH M IPEeoOpa3oBbIBaTh HH(OOPMAIMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKHX (urypax, NpeJCTaBICHHYIO Ha
yepTexax U pUCyHKax

6.12

[TpumensTh reomeTpuueckre (axKThl ISl PEUIeHHs] CTEPEOMETPHUYECKHUX
3aja4, MPEINOJaraloliiX HECKOJbKO MIaroB pelIeHUs, €CId YCIOBUS
NPUMEHEHHUS 3a/1aHbl B IBHOU (hopme

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBIHOJ'IHHTB I[eﬁCTBHH CIIOXKCHUA BeKTOpOB, BBIYUTAHUA BeKTOpOB nu
YMHO)KGHI/IH BeKTOpa Ha 4Yucio, O6’b$ICH$ITB, KaKHuUMH CBOﬁCTBaMH OHHA
o0JagaroT

6.15

[TpuMeHsTH paBUIIO Napaslieienunea Mpy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTb MNOHATHSAMM: JEKApPTOBbI KOOPAMHATBl B IPOCTPAHCTBE,
BEKTOP, MOJyJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPJAUHATHI BEKTOPA, yroJl
MEXIy BEKTOpaMH, CKaISPHOE MPOU3BEACHHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMIUIAHAPHBIE BEKTOPBI

6.17

Haxomute cymMMy BEKTOPOB M NPOM3BEIEHUE BEKTOpAa Ha YMCIO, YTroJl
MEXJy BEKTOpaMH, CKaJSIpPHOE IMPOMU3BEACHME, PACKIAIBIBATH BEKTOP I10
JIByM HEKOJUIMHEAPHBIM BEKTOPAM

6.18

3aI[aBaTb IJIOCKOCTb YPABHCHUCM B I[eKapTOBOﬁ CUCTCMC KOOPpANHAT

6.19

Pemarp mpocreiiiiye reoMeTpuyeckre 3ajadyd Ha MPUMEHEHHE BEKTOPHO-
KOOPJMHATHOTO METO1a

6.20

Pemarn 3aJa4yd Ha [A0Ka3aTCJIbCTBO MAaTCMAaTHYCCKHUX OTHOILICHUN U
HAaXOXKACHUC TCOMCTPUYCCKUX BCIIMYMUH I10 06pa3uaM WX aJIrOprUTMaMm,
IMPpUMCHAA HU3BCCTHBIC METOABI npu pCIICHUA CTaHAAPTHBIX
MaTeéMaTHYCCKUX 3a1a4

6.21

IIpuMeHATs mpocTEdIIMe INPOrpaMMHBIE CPEICTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1a4

6.22

[TpuBoaUTE HpUMEpPbl MaTEeMaTHYECKUX 3aKOHOMEPHOCTEHl B Mpupoae u
YKU3HU, pacrio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE




6.23

[IpuMeHsTh MOMyYeHHbIE 3HAHUS HA MPAKTUKE: aHAIU3UPOBATh PEaTIbHbBIE
CUTYalld U MPUMEHSTh U3yUYEHHBIC MOHATHS B MPOLIECCE MOUCKA PeIleHus
MaTeMaTH4ecku cQOopMyJIUPOBAHHOIN MPOOJIEMbI, MOJEIUPOBATh pealbHbIe
CUTyalldd Ha S3bIKE T€OMETPUH, HCCIEAOBATHh IMOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX TMOHATUN U TEOpeM, ammapara anreOpsl,
peumaTh  MpPaKTUYEeCKHWE  3aJauyd,  CBS3aHHBIE C  HAXOXKJICHHEM
r€OMETPUUYECKUX BEJIMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJTACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAaHUA

I'eomeTpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuH. Touka, mnpsMas, IUIOCKOCTb, IPOCTPAHCTBO.
[onatue 06 akCMOMAaTUYECKOM IMOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJIEICTBUS U3 HUX

7.2

B3aumnoe pacnosnoxxeHne npsiMbIX B MMPOCTPAHCTBE: MEPECEKAIONINECS, MTapaliiebHbIE
U cKpewmuBarommecs npsaMmsle. [lapamienbHOCTs NpsAMBIX W INIOCKOCTEH B
IIPOCTPAHCTBE: NApaJICIbHBIE IPSMBIE B IMPOCTPAHCTBE, IAPAJLIEIBHOCTh TPEX
IOPSMBIX, MapaUICIbBHOCTh IPSIMOM M IUIOCKOCTH. YTIBIC COHAIPABICHHBIMU
CTOPOHAMHU, YTOJ MEXIy MHpSIMBIMU B MpocTpaHcTBe. llapamienbHOCTh MIOCKOCTEH:
napajulesibHble TIJIOCKOCTH, CBOMCTBA MapajUleNbHBIX IWIOCKocTeil. [Ipocreitmme
IPOCTPAHCTBEHHbIE (UIYpbl Ha IIJIOCKOCTU: TETpadap, KyO, mapauiesenunen,
MOCTPOEHUE CEYEHUI

7.3

[lepneHaAUKYISIPHOCT MNPSAMON M IUIOCKOCTU: MEPHEHIUKYISPHbIE IpPSMBIE B
IIPOCTPAHCTBE, MPSIMbIE MapajuiebHble U NEPIEHIUKYISIPHBIE K MIIOCKOCTH, MPU3HAK
MEePIEHANKYISIPHOCTH NPSIMOM M IUIOCKOCTH, TEOPEMA O MPAMON MEePNEeHIUKYIIPHOU
IUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIoJl MEX]Y MPSAMOM U INIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JINHEHHBIN yroJl IByrpaHHoro yria. [leprneHauKkynsp U HaKIOHHBIE: PacCTOSIHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSAMOMN 10 TUIOCKOCTH, MPOEKIUs (PUTypHI HA
IUIOCKOCTh. [lepneHanKyIsIpHOCTh MJIOCKOCTEN: MPU3HAK MEPIEHAUKYISIPHOCTH JIBYX
mockocTei. Teopema 0 TpEX MeprneHuKyIsIpax

7.4

[TonsiTHE MHOTOTPaHHHMKA, OCHOBHBIE DJIEMEHTHI MHOTOIDAHHUKA, BBINYKJIbIE H
HEBBINTYKJIbIE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. llpmsma: n-yrompHas
npu3Ma, TpaHU W OCHOBAHMS TNPHU3MBI, HpsMas M HAKIOHHAs MpPU3MbI, OOKOBas W
[I0JIHAsl IOBEPXHOCTH Npu3Mel. [lapannenenunen, npsMoyroiabHbli Napaielenune] 1
ero csoictBa. Ilupamupa: n-yrosnpHas nupamuja, TpaHM U OCHOBAHHUE IHUPAMUIBIL,
OOKOBasi M TOJHAs MOBEPXHOCTb NHUPAMHJbI, NpaBWIbHAsA U yCeuEHHAs MUPaMUA.
OnemMeHTsl NpuU3Mbl M nupamunabl. [IpaBuibHBIE MHOTOIDAaHHUKH: IOHSTHE
IIPABWJIBHOTO MHOTOTPAHHMKA, IIPAaBWIbHAs IIpU3Ma M IpaBWIbHAs IHPaMHUAA,
IpaBUJIbHAS TPEYrojbHAs MUpaMKIa U MpaBUIbHBIA TeTpasap, ky0. [Ipencraienue o
IIPABWIBHBIX MHOTOIPDaHHUKAX: OKTa’Ap, AOACKa’aAp u uKocayapyrue CedeHus
IPU3MBI U TUPAMMU/IBI

7.5

CuMMeTpHsi B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPSIMOH, TIOCKOCTH.
DOneMeHThl  CUMMETpUM B NHpaMujax, Hapajuielienunenax, MpaBHIbHBIX
MHOTOTpaHHHKaX

7.6

Brruncienne 31eMEHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHanu, yriuel. Ilmomans
OOKOBOI TOBEPXHOCTH H MOJHON MOBEPXHOCTH MPSMON IPU3MBI, TUIOIIA b OCHOBAHHIH,




TeopeMa 0 OOKOBOM MOBEPXHOCTH MPSIMON TTpu3MbL. [1110111aas 60K0BOI MOBEPXHOCTH H
MIOBEPXHOCTU MPABWIBHOW NUPAMHABI, TE€OpEMa O IUIOMIAJA YCEUYEHHOM MHPAMHUJIBL.
[Tonsitue 06 00béMe. OOBEM MTUPAMUIBI, TPU3MBI

7.7

IMomoOHbIe Tena B mpocTpaHcTBe. COOTHOIICHUS MEXTY IUIOIMIAISIMH MOBEPXHOCTEH,
00BpEMaMU ITOTOOHBIX TEN

11 KIIACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHMS

6

I'eomerpus

6.1

[{umuHIprveckasl MOBEPXHOCTh, 0Opa3yIoOIIne IUIHHIPUICCKON TTOBEPXHOCTH, OCh
[UITHHIPUYECKONW MoBepXHOCTH. I{MiuHAp: OCHOBaHHMsS M OOKOBask MOBEPXHOCTH,
o0pa3yromias U 0Ch, IJIOMIAlb OOKOBOM U MOTHON MOBEPXHOCTH

6.2

Konunyeckas moBepxHOCTh, 00pa3yrolIne KOHUYECKON MOBEPXHOCTH, OCh U BEpIIMHA
KoHUYeckoil moBepxHocTH. KoHyc: ocHOBaHME W BeplIMHA, OOpasyiomiass U OCbh,
I0ma s OOKOBOM M TOJHOM TMOBEPXHOCTH. YCEUYEHHBIM KOHYC: 0Opa3zyrolme Hu
BBICOTA, OCHOBaHMs U OOKOBasi IOBEPXHOCTh

6.3

Cdepa u map: HeHTp, paguyc, 1uaMeTp, IJIoua b NoBepXHOCTH cdeprl. B3anmuoe
pacnosoxkeHue cdepbl U IUIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, MIIOmaab

chepsl

6.4

N3o00paxkeHune Ten BpalieHUs Ha MI0CKOCTH. Pa3BépTka MIIIMHIpA U KOHYCa

6.5

KomMOunamuu ten BpaiieHuss 1 MHOTOTPaHHUKOB. MHOTOTrpaHHUK, OMTUCAHHBIN OKOJIO
cdepsl, chepa, BOUCaHHAS] B MHOTOI'PAaHHUK, WIH TEJIO BPALECHUS

6.6

[TonstTre 06 o0béMe. OcHOBHBIE cBOiCTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO MapauieNienunena u cineacteus u3 He€. O0bEM NUIMHPA, KOHYCA.
O0BEM mapa u wiomaab chepsl

6.7

[Tomo6HbIe Tena B mpocTpancTBe. COOTHOIICHUS MEXIY IJIOMIAIIMH TIOBEPXHOCTEH,
00bEMaMU MTOIOOHBIX TENT

6.8

Ceuenuss nuiIMHIpa (MapajjieIbHO W TMEPHEHAUKYJISIPHO OCH), CEYeHHs] KOHyca
(mapanenbHOe OCHOBAHUIO U MPOXOASILEE YEPE3 BEPILNHY ), CEUEHHUS LIapa

6.9

BekTop Ha miockoctu M B mpoctpaHcTBe. CllOKEHHE W BbIUMTAHUE BEKTOPOB.
YMHOXeHHEe BeKTopa Ha 4ucio. Pasnoxkenue BekTopa Mo TPEM HEKOMILJIaHAPHBIM
Bektopam. [IpaBuio napamnenenumnesna. Pemenue 3anay, cBsI3aHHBIX ¢ IPUMEHEHHEM
MpaBWI IEUCTBUM C BEKTOpAMH

6.10

[IpsiMoyronbHasi cucTteMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaThl BeEKTOpa.
[Ipocreiimme 3amauu B KOOpAMHATAaX. YTroll Mexay BekTopamu. CkanspHoe
MPOU3BEICHNE BEKTOPOB. BbIuMclieHHE YIiIOB MeXAy MPSIMBIMU U TJIOCKOCTSIMHU.
KoopauHaTHO-BEKTOPHBIN METO/ MPH PEIICHUN T€OMETPUUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBIIIEI'O OBPA3OBAHUS

Kon
NMPoBePSIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOGOBaHMSA K NPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl CPeIHEro 0011ero
o0pa3oBaHus

Brnanenne Mertomamu J0Ka3aTeNbCTB, AITOPUTMAMU pEIICHHS 3a/ad;
yMeHue (OpMyJIHpOBaTh W ONEPUPOBATH MOHATUSMH: OIpEICTCHHE,
aKCHOMa, TEOpeMa, CIIEACTBHE, CBOWCTBO, IPHU3HAK, [OKa3aTeIbCTBO,
paBHOCHIIbHBIE (POPMYIMPOBKH; MPUMEHATh UX; YMEHHE (HOpMYIHPOBATH
o0paTHOE ¥ TPOTUBOIIOJIOKHOE YTBEP)KICHUE, MPUBOAWTH MPUMEPHI U
KOHTPIPUMEPHI, HCIIOJIB30BaTh METOJ MaTeMaTW4YecKOW HHIYKIUY;
IPOBOJNTH JI0Ka3aTeIbHBIC PACCYKICHUS MIPU PELICHUH 33/1a4, OLICHUBATh
JOTMYECKYI0  TPaBHJIBHOCTh  PAcCyXJIEHHUI; yMEHHE OIepHpOBAThH
HOHATHSMHI: MHOXKECTBO, IOJMHOXKECTBO, ONEpalMy HaJ MHOXECTBAMU;
YMEHHE UCIOJIb30BAaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar s
OITMCAHUS PEATbHBIX MPOIECCOB U SBJICHUI W MPH PEIICHUH 337134, B TOM
YHcie U3 IPYruX y4eOHBIX NMPEIMETOB; YMEHHUE ONEePHPOBATH MOHATHIMU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 33/1aBaTh
U OIMCBIBATh Tpadbl Pa3IMYHBIMHU CIIOCOOAMU; UCIIONB30BaTh Tpadbl Ipu

pEIICHNH 33129

YMeHue omnepupoBaTh MOHATHAMHU: HATypallbHOE YHCIO, IIEJI0€ YHUCIIO,
CTETIEHb C IIeTIbIM IOKa3aTesieM, KOpeHb HaTypalbHOW CTENEHH, CTEIEeHb C
palMOHANBHBIM TTOKA3aTesIeM, CTENEeHb C JCWCTBUTENBHBIM ITOKa3aTeleM,
JorapumM UHUCIA, CHHYC, KOCHHYC M TaHT€HC NPOHM3BOJIBHOIO YHCIIA,
OCTaTOK IO MOJIYJIO, PALMOHAJIBHOE YHCIO, HPPALMOHAIBHOE YHCIIO,
MHO)KECTBA HATypaJbHBIX, MEJIbIX, PAIUOHAIBHBIX, JACHCTBUTEIBHBIX
Yrcel, YMEHHE HCII0JIb30BaTh MPU3HAKU JEIIMMOCTH, HAUMEHBIINH 00IIuii
JeTUTeNh W HauMeHbllee oOmiee KpaTHoe, anroputM EBkimmpma mnpu
pelIeHUH 33/a4; 3HAKOMCTBO C pa3IMYHBIMU MO3MIMOHHBIMH CHCTEMaMHU
CUHMCIICHNS; YMEHHE BBIMIOJIHATH BBIYMCIICHHE 3HAYCHUH U TpeoOpa3oBaHms
BBIPQKEHUI CO CTenmeHsMH M Jorapupmamu, npeoOpa3oBaHusi APOOHO-
pallMOHANBHBIX  BBIPAKEHHH; YMEHHE  ONEPHPOBATh  IOHSITHSAMH:

noCiacaA0BaTCIbHOCTD, apI/I(bMeTI/I‘IeCKa}I nporpeccus, TreoMCTpHUICCKaAAd




nporpeccusi, OECKOHEYHO YOBIBAIOIIAss T€OMETPUYECKasi IMPOrpeccus;
yMEHHE 3a/1aBaTh IIOCJIEJOBATEIbHOCTH, B TOM UYHCJIE C IOMOIIBIO
PEKYpPPEHTHBIX (POPMYJI; YMEHUE ONEPUPOBATH MOHATHIMU: KOMIUIEKCHOE
YHUCIIO, CONpPSDKEHHBIE KOMILIEKCHBIE 4YHCHA, MOIYJIb U apryMeHT
KOMIUIEKCHOTO  4Hcia, (opMa  3amuMCHM  KOMIUIGKCHBIX  YHCEN
(reomeTpuyeckasi, TPUTOHOMETPUYECKass U alreOpanyeckas); yMeThb
IPOU3BOUTH apu(METHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
MPUBOIUTH MPUMEPHI MCIIOIb30BaHHS KOMIUIEKCHBIX YHCEIN; ONEPHUPOBAThH
HNOHATUSAMM:  MaTpuua 2x2  wm  3x3, onpeaenuTenb  MaTpULb,

TE€OMETPUYECKUN CMBICIT OTIPEACTUTEINS

YMeHHne onepupoBaTh MOHATUSAMHU: PALMOHAIbHBIE, WPPALUOHAJIBHBIE,
MOKa3aTeNbHbIE, CTENEHHBIC, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpPaBHEHUsT M HEPABEHCTBA, MX CHUCTEMbI; yMEHHUE OIEpUPOBATH
NOHATUSMH: TOXJECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHKe, ypaBHEHHE,
HEpPaBEHCTBO, CHCTEMAa YPAaBHEHUHM M HEPABEHCTB, PABHOCHIBHOCTH
ypaBHEHUN, HEPABEHCTB M CHCTEM; YMEHHE pellaTb YypaBHEHHS,
HEpPaBEHCTBA W CHUCTEMBl C TMOMOULIBIO paA3JIMYHBIX MPUEMOB; pEIIATH
yYpaBHEHUs, HEPABEHCTBA W CHUCTEMbl C [apaMETPOM; MPUMEHATH
YPaBHEHUs, HEPABEHCTBA, MX CHCTEMBI I PEIICHHS MATEeMAaTHYECKUX

3a[a4 ¥ 3a/1a4 U3 Pa3InYHbIX 00JIacTe HAYKH U PeaIbHOM KU3HU

YMeHue omnepupoBaTh MOHATUSAMH: (QYHKUUS, YETHOCTh (DYHKIUH,
NEPUOMIHOCTD (DYHKIMH, OTPAaHMYCHHOCTH (DYHKIIMH, MOHOTOHHOCTH
GyHKIMH, SKCTpeMyM (QYyHKUUHM, HauOOJbIllee W HAUMEHbIIEEe 3HAUYCHUS
GyHKIIMM Ha TPOMEXKYTKE, HEMpephIBHAs (DYHKIHS, aCUMIITOTHI Tpaduka
GyHKIUM, TiepBas U BTOpas MPOU3BOAHAs (YHKIIMH, TEOMETPUUYECCKUI U
bu3MYEeCKU CMBICT TPOW3BOJHOM, TIEpBOOOpa3Has, OMNpeacIEHHBIN
WHTETPAJI; YMEHHE HAaXOIUTh ACHUMMTOTHI rpaduka (QyHKIUH;, YMEHUE
BBIYUCIISAT  NPOW3BOAHBIC  CYMMBI, IPOW3BEICHHS, YaCTHOTO U
KOMMO3UIMN (DYHKIMH, HAXOJUTh ypaBHEHHE KacaTelbHOU K Tpaduky
(GYHKIHMW; yMEHHE HaXOIUTh MPOU3BOJHBIC 3JIEMEHTAPHBIX (YHKIWH;
YMEHHE HCIIONb30BaTh MPOU3BOAHYIO JUIS HCCIEAOBaHHUS (DYyHKIHIA,
HAXOIUTh HAWOONBIINE W HAaWMEHBIIUE 3HAYCHUS (DYHKIUI, CTPOUTH
rpa¢uKd MHOTOYJIEHOB C HCIIOJIB30BAaHUEM arllapaTa MaTeMaTHYeCKOro
aHalM3a; MPHUMEHATh TPOM3BOTHYIO JUISI HAXOXICHHUS HAMITY4IIero
pelieHusi B MPUKIAAHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMUYECKHX H

bu3MYeCKUX 3a/adax; HaXOJIUTh TUIOMIAAN U 00BbEMBI (PUTYP C MTOMOIIBIO




HUHTCrpajia, ONpUBOAWUTL HNPUMEPbI MATCMATHUYCCKOIO MOACIUPOBAHUA C

nomoInbio auddepeHnaIbHbIX YpaBHEHUH

YMeHne onepupoBaTh MOHATUAMHA: Tpaduk GyHKIHH, oOpaTHas (yHKIIHS,
KOMITO3UIUS (DyHKIMHA, JWHEHHas (QYHKUMSA, KBaapaTW4yHas (QYHKLHUS,
pauMoHanbHas (QYHKLIMSA, CTeneHHas (QYHKIMA, TPUTOHOMETPHUYECKHUE
¢yHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIMHU, TMOKa3aTelbHas M
norapupmuydeckass (QYHKIIMH; YMEHHE CTPOUTh TpadUuKud H3yUYCHHBIX
¢yHKUMH,  BBINOJHATH  nIpeoOpa3oBaHust  rpadukoB  (YHKIHUH,
UCMOJIb30BaTh TPapUKKN Il W3y4EHUs MPOLECCOB U 3aBUCHUMOCTEH, IpuU
pelIeHn: 3a7ad U3 APYruxX Y4eOHBIX MPEIMETOB U 3334 U3 pPealbHOU
KHU3HHM; BbIpakaThb (OpMyJaMHU 3aBHUCHUMOCTH MEXJIy BEJINYMHAMU;
UCIIOJIb30BaTh CBOMCTBA U TpauKH (QYHKIUH JUId pelieHus ypaBHEHMH,
HEpaBEHCTB M 3aJady C IapaMeTpaMu; H300pakaTb Ha KOOPAMHATHON

IIJIOCKOCTH MHOKECTBA PELICHUN YPaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue pematb TEKCTOBBIC 3aJa4yd Pa3HBIX THIOB (B TOM YHCIE Ha
MPOLEHTHI, AOJIM U YacTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTh TOBapoOB U
YCIIyT, HAJIOTH, 33J]a4d U3 O0JIACTU YIpPAaBIECHUS JTUYHBIMU U CEMEHHBIMU
(¢buHaHCAMM); COCTABJISATH BBIPAKECHUS, YPABHEHMs, HEPABEHCTBA U HUX
CHUCTEMBbl TIO YCJIOBUIO 3aJlayd, HUCCIENOBATh IOJIYYEHHOE pEUICHUuE U
OLICHUBATh MPABIONOAOOHOCTh pPE3yJbTaTOB; YMEHHUE MOJEIUPOBAThH
peanbHble CUTyallud Ha $S3bIKE MATEMATHKH; COCTaBIIATH BbIPAXKEHMUS,
ypaBHEHHUS, HEPABEHCTBA M UX CUCTEMBI 110 YCIIOBUIO 33/1a4H, UCCIEA0BaTh
MOCTPOCHHBIE  MOJENM C  HUCIONB30BaHHMEM  ammapara  aureOpsl,

MHTEPIPETUPOBATH MOJTYYCHHBIN pe3yIbTaT

YMeHHne omnepupoBaTh MOHATHIMHU: CpeqHee apuMeTHIecKoe, MeIraHa,
HanOoJIbIlIee U HAMMEHBIIIee 3HAYCHUS, pa3Max, JUCIIEPCHs, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHE W3BIEKaTh, MHTEPIPETHPOBATH
nH(popMaIrio, MpeICTaBICHHYIO B Ta0JIMIlaX, Ha Iuarpammax, rpadukax,
OTPaXXarollyt0 CBOMCTBA PEANbHBIX MPOLECCOB U SIBICHUM; NMPEACTABIAThH
uHpopMaIMi0 C TOMOIIBID TabNMII ¥ AWarpaMM; HCCIeI0BaTh
CTaTUCTUYCCKUC IOAHHBIC, B TOM YHCJIC C MNMPUMCHCHUCM Fpa(bI/I‘IeCKI/IX
METO/IOB M AJIEKTPOHHBIX CPEICTB; rpa)UuecK UCCIEIOBaTh COBMECTHBIE

HaOJIOIEHNUS C MOMOIIBIO JMarpaMM pacCeUBaHUs M TUHEWHON perpeccuu

YMeHue OmnepupoBaTh IMOHATHAMU: CIy4YalHBIA OIBIT M CIIy4alHOE

cOOBITHE, BEPOSTHOCTh CIIy4alHOTO COOBITHS; YMEHHE BBIYUCIATH




BEPOSTHOCTh C HCIIOIb30BAaHUEM TpaUUECKUX METOIOB; INPHUMEHSTh
(GOpMyIIBI CIIOKEHHS W YMHOXCHHUS BEPOSTHOCTEH, (OPMYIy ITOTHOM
BEPOSATHOCTH, Gopmyiny bepHymnu, komOuHaTOpHBIE (aKThl U (HOPMYJIBI;
OLICHUBATh BEPOATHOCTH pPEATbHBIX COOBITHH; YMEHHE OIEpUpPOBATH
NOHATUSAMM:  CllydyaiiHas BEJIMYMHA, paclpenesieHHe BEpOSITHOCTEH,
MaTEeMaTHYeCKOe OKUAAHUE, MUCIEPCUsl M CTaHAApPTHOE OTKJIOHCHHE
CllydaliHOW  BEJIMYMHBI, (QYHKIMH paclpenesieHusi U IUIOTHOCTU
PaBHOMEPHOTO, TOKA3aTEIbHOTO M HOPMAIBHOTO paclpee/IieHni; yMEHUE
UCTIOJIb30BaTh CBOMCTBA M3YUYCHHBIX pacHpeAeieHUN Ui PelIeHus 3ajad;
3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METO/BI BHIOOPOYHBIX
UCCIICIOBAaHM; yMEHUE TPUBOIUTH MPHUMEPHl MPOSBICHHUS 3aKOHA
OOJIPIIMX YHCET B NPUPOTHBIX M OOLIECTBEHHBIX SBICHHUAX, YMCHHE
OIIEpUPOBATH TMOHATUSMHU: COUETAHUE, MEPECTAHOBKA, YHUCIO COUYCTAHUHU,
YHUCIO  TEPecTaHoBOK; OmHOM  HplOTOHa;  yMeHWe  TIPUMEHSTH
KOMOMHATOpHBbIE (aKThl U PACCYKICHUS Ul PEIICHUs 33a7ad; OICHUBATh
BEPOSTHOCTH PEaJIbHBIX COOBITHH; COCTAaBIATh BEPOSTHOCTHYIO MOJEND U

HMHTEPIPETUPOBATH ITOIYYEHHBIN pe3yJIbTaT

YMeHue omnepupoBaTh MOHATUSMM: TOYKa, MpsMasi, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jy4, BEJIMUYHUHA YIJIa, JIOCKHUI yroi, 1ByTpaHHbIN
yroJ, TpEXTPaHHBIA YIroJl, CKPEUIMBAIOIINECS MPsIMbIE, MapauIeIbHOCTh U
NEPIEHIUKYISIPHOCTh MPSIMBIX U IUIOCKOCTEH, Yroil MEXIy MpsIMbIMU,
Yroja MeXAy TMpsSMONM U IUIOCKOCTBbIO, YroJl MEXIy IUIOCKOCTSMH,
paccTosiHhe OT TOYKM JI0 IIJIOCKOCTH, PACcCTOSHUE MEXIY HpSIMbIMHU,
paccTOsTHUE MEX]y IUIOCKOCTSIMU; YMEHHUE HCIOIb30BATh MPHU PEIICHUH
3aJa4 U3y4yeHHble (DAKTHl U TEOpPEMbl IJIAHUMETPUU; YMEHHE OLIEHUBATh
pasMepsl OOBEKTOB OKPYXAIOIIET0 MHpPA; CTPOUTh MaTeMaTHYECKHE
MOJIEIM C TIOMOIIbI0 TE€OMETPUYECKHX TMOHATUA U BEJIIUYUH, pPEllaTh

CBA3aHHBIC C HUMU MMPAKTUYCCKUC 3aJa4n

10

YMeHue omepupoBaTh MOHATHUAMU: IUIOMAAL (GUIyphl, 00BEM (QUTYpHI,
MHOTOTPAaHHHK, TPaBHIbHBI MHOTOTPAaHHHK, CEYEHHE MHOTOTPAaHHHKA,
Ky0, mapaenenunes, NOpu3Ma, NHpamuaa, (urypa U TOBEPXHOCTh
BpaIlleHNs, LWIMHAP, KOHYC, map, cdepa, Iuomans cdepsl, IUIOMAIb
MOBEPXHOCTH NHPAMHUBI, MPHU3MBI, KOHyCa, LWIMHApPA, 00BEM Kyoa,
HPSMOYTOJIBHOTO Mapaulelenunesa, NHPaMUAbl, NPU3MBI, LOWIMHAPA,
KOHYyca, IIapa, pa3BEpTKa IMOBEPXHOCTH, CEYCHMS KOHYCa M LMIMHIPA,

napamiCibHbIE OCH HWJIM OCHOBaHWIO, CCUYCHHUEC 1Iapa, IIJIOCKOCTb,




Kacaromasicsi cdepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOUTHh CEUYCHHE
MHOTOTpaHHMKa, U300pa’kaTh MHOTOTPAHHUKH, (PUTYyphl U MOBEPXHOCTHU
BpaIeHUs, UX CEUEHHUS, B TOM YHCII€ C MTOMOIIBIO ANEKTPOHHBIX CPE/CTB;
yMEHHE MPHUMEHSTh CBOMCTBA T'€OMETPUUYECKUX (PUTYp, CAMOCTOATEIHHO
dbopMyIIMpOBaTh OMpEeNeHUsI H3y4aeMbIX (PUTYp, BBIIBUTATh TUIIOTE3HI O
CBOMCTBaX M MpHU3HAKAX TEOMETPUYECKHX (Uryp, 0OOCHOBBIBATH WIIU
OMpOBEpraTh HX; YMEHHE NPOBOAUTH KIacCHPUKAIUIO (UTYp IO
pPa3IUYHBIM TPHU3HAKaM, BBIIOJHATH HEOOXOIUMBIE JIOTIOJHUTEIbHBIE

MOCTPOEHUS

11

YMeHue onepupoBaTh MOHATHUSIMH: JBIJKEHHE B IMPOCTPAHCTBE,
HapayuleNbHBIA TEPEHOC, CHMMETPHsSl Ha IUIOCKOCTH M B INIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA0OUS, TOM00HBIE QUTYPBI;, YMEHHUE
pacro3HaBaTh paBHBIC W TMONOOHBIE (UTYpPHI, B TOM YHCIE B IPUPOIE,
UCKYCCTBE, apXUTEKTYpe; HCIIOJIb30BaTh T€OMETPHUUECKUE OTHOILICHHS TIPU
pelIeHnN 3a/ad; HAaXOAWTh TE€OMETPHYECKHE BEIMYMHBI (IJIMHA, YTOI,
Iomaab, 00bEM) pU PELICHUH 33734 U3 JPYTHX YYeOHBIX MPEIMETOB U
U3 PEATbHON >KW3HU; YMEHHE BBIYHCIATH TEOMETPHUYECKHE BEINYHHBI
(MHa, yroj, MiOMIagb, O0BEM, IUIOWA[b TOBEPXHOCTH), HCIOIB3YS
U3y4deHHbIe (OPMYJIBI M METOABI, B TOM YHCIIC: IUIOLIA[b HMOBEPXHOCTH
nUpaMuzIbl, TPU3MBbl, KOHYCa, IWIMHApA, IUomaas chepsl; 00bEM Kyoda,
IPSIMOYTOJIBHOTO ~ TapaJUIelieTuIeaa, MUPAMUIBL, NPU3MBIL, IHHIPA,

KOHYcCa, [I1apa; yMEHHE HaXOJUTh OTHOIIEHHE 0OBEMOB MOTO0HBIX (QUTYP

12

YMeHue onepupoBaTh NOHATHUAMMU: NMPSAMOYIOJbHAas CUCTEMa KOOpAUHAT,
BEKTOp, KOOpPAMHATBI TOYKH, KOOPAHWHATHI BEKTOPAa, CyMMa BEKTOPOB,
NPOM3BEACHUE BEKTOpa HA YHCIO, pa3IoKEHHE BEKTOpa Mo Oasucy,
CKAJIPHOE MPOM3BEACHUE, BEKTOPHOE MPOMU3BEIACHUE, YIOJI MEXKIY
BEKTOpAaMHU; YMEHHUE HCMOJIb30BaTh BEKTOPHBIM M KOOPAMHATHBIA METO]

JUISI peIlIeHUs TeOMETPUUYECKUX 3aa4 U 33a4 APYTuX y4eOHbIX IPEIMETOB

13

YMenue BBI6I/IpaTI> MOAXOAAIINNA METO IS pelICHUA 3ala4r; IOHUMAHUC
SHAYUMOCTH MATEMATUKHU B HU3YUCHHH IPUPOJHBIX H O6H_ICCTBCHHBIX
mponeccoB u HBHGHHﬁ; YMCHHUC pPACIIO3HABATL TMPOABIICHHUC 3aKOHOB
MAaTEMATUKH B UCKYCCTBC, YMCHHUC MMPHUBOJUTH IMPUMCPBI MAaTEMATUUYCCKHUX

OTKPBITUMA POCCUICKON U MUPOBOM MaTeMAaTUYECKOW HAYKH




INIEPEYEHDb 2JIEMEHTOB COIAEPKAHUA, IIPOBEPAEMBIX HA EI'D
11O MATEMATUKE

Kon

IIpoBepsiemMblil 3JIeMEHT COAePKAHUA

Yucna ¥ BEIUHCIIEHUA

1.1

HaTypaanble H O CIbIC YHCIIA. HpI/I3HaKI/I JACIIMMOCTH LCJIBIX YHUCCII

Panmonanbubie  yncna. OOBIKHOBEHHBIE W JIECATHYHBIE JApPOOH, MPOICHTHI,

h2 OeCKOHEUHbIE TIEPUOTUUECKUE IpOOH
13 Apudmerndeckuil KOpeHb HATypalbHOM cTerneHu. JleHCTBUS ¢ apupMeTHIECKUMU
' KOPHSIMU HAaTypaJIbHOM CTENEHU
L4 Crenens ¢ 1enbM nokaszaresieMm. CTeneHb ¢ pallMoHaIbHBIM MTOKa3aTesneM. CBoicTBa
' CTENEHU
L5 CuHyC, KOCMHYC M TaHI'€HC YMCIOBOI'O apryMeHTa. ApKCHHYC, apKKOCHHYC,
' ApPKTaHIE€HC YHMCIIOBOTO apryMEHTa
1.6 Jlorapudm uucna. JlecaTuunbie 1 HATypaabHBIC JTOTApU(MBI
JelictButenbHple  4ucina. ApupMETHYECKHE OIepandd ¢ JICUCTBUTECIBHBIMU
1.7 yrcnamu. [IpubnnxEHHble BHIYMCICHUS, TPaBUIa OKPYTICHUS, TPUKUIKA U OL[EHKa
pe3yJibTaTa BIYUCICHUN
1.8 [IpeobpazoBanue BeIpaKECHHIA
1.9 KommiekcHbie uncna
2 YpaBHEHUs U HEPABEHCTBA
2.1 [emnpie 1 1poOHO-paIiOHATHHBIC YPaBHEHUS
2.2 Uppanmonanbubie ypaBHEHUs
2.3 TpuronHomeTpudyeckre ypaBHEHHUS
2.4 [TokazaTenbHbIC U JOTapU(DMUUECKUE YPABHEHUS
2.5 Ilenwie 1 1poOHO-palIMOHATLHBIE HEPABEHCTBA
2.6 HppanuroHanbHbIE HEPABEHCTBA
2.7 [TokazaTenpHbIC U JOTapUDMUUECKIE HEPABCHCTBA
2.8 Tpuronomerpuyeckre HEpaBEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPAaBHEHUM U HEPABEHCTB
2.10 VYpaBHeHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamMu
2.11 Marpuiia cucteMbl JIMHEUHBIX YpaBHEHHUU. OnpeenuTellb MaTPULIbI
3 @OyHKUIUHU U TpaduKu




Oynkuusi, cnocoObl 3anaHus ¢yHkuuu. ['padux dynknumn. B3aumao oOparHbie

> ¢bynakun. YétHeie u HeuéTHBIE QyHKIMH. [leproandeckue GpyHKINN
OOnactp ompeneneHuss U MHOXECTBO 3HadeHMH ¢yHkuuud. Hymm ¢dyHKmm.
39 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl U1 MUHUMYMbI (pyHkuuu. HauOomnbliee ¥ HamMeHblee 3HAaYCHHE
(GYHKIIUN Ha IPOMEXKYTKE
313 CrenenHass (yHKOHMS C HaTypajdbHBIM M IIelbIM IOKa3aTeneMm. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa U rpauK KOPHS 1-0Oi CTETIEHU
34 Tpuronomerpudeckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [oxa3zaTtenpHas u norapudmuyeckas QyHKIIUH, UX CBOWCTBA U IpaduKu
16 Touku paspeiBa. AcuMnToThl rpaduxoB Qynkuuii. CsoiictBa  QyHKIHIH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnegoBaTenbHOCTH, CIIOCOOBI 3a0aHUA OCIEA0BATEILHOCTEMN
3.8 Apudmerndeckas 1 reoMmeTpuueckas nporpeccuu. @opmysa CI0XKHBIX MPOIIEHTOB
4 Hauana maTtemaTuyeckoro aHaausa
4.1 [TpousBoanas pyukiuu. [Ipon3BoHBIE 2JIEMEHTAPHBIX (PYHKITAN
[IpumeHnenne NTPOU3BOAHOW K HCCICNOBAaHMIO (PYHKIIMA HAa MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. Haxoxkienrne HanOOJbIIEro U HAaUMEHbILEro 3HaueHUs (yHKIUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MaTerpan
5 MHoxecTBa U JJOTHUKA
5.1 MHoXxecTBO, onepanuu HajJ MHOKecTBamMu. J(uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTh U cTaTucTHKa
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepostHOCTB
6.3 KomOunaropuka
7 I'eomeTpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMbIe 1 TIIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena ¥ MOBEPXHOCTH BpALLEHUS
7.5 Koopaunatsl 1 BEKTOpbI




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI JIUIA YYEHUKA

Aranacsu JI.C., byty3oB B.®., Kagomies C.b., ['eomeTpus (6a30Bb1i 1

yray6aennsiit yposan) 10-11 k. yue6uuk, [lpocsemnienne

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YUYUTEJIA

Mertoanueckue pekomenaamnuu. 10-11 kmaccel (k yueOHuky Atanacss JI. C. u
ap.)

- IToypounoe mianupoBanue k yueoOHuky Aranacsa JI.C. 10-11 kmaccsbl.

ABtop(b1): AtanacsH JI.C., byty3os B.®., Kangomues C.b. u np.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Poccuiickas anektponHas mkosa https://resh.edu.ru/subject/17/10/
http://window.edu.ru/

OnexTpoHHas OMOIMOTEKA YUEOHUKOB U METOIUYECKUX MATEPHAIIOB.
[IpenmetHsie pa3aensl «MaTemaTtuka», «Anredpa», «I'eomerpusd»
https://fipi.ru/

®denepanbHbIil HHCTUTYT nefgarorudyeckux usmepenuit. OI'D u EI'D no

Marematuke. Ha caiite pazmemiatorcs: nemo-sapuantsl EI'D, OI'D, I'BO no



MaTeMaTuKe, COOPHUKU MaTEpUAJIOB AJI MOATOTOBKUA 00YYaIOIIUXCS 10
MaTeMaTUKe, METOIUYECKUE PEKOMEHAAIIMH SKCIIEPTOB MPEIMETHOM
KOMUCCHUH 110 MaTeMaTHKe.

http://window.edu.ru/window/catalog

Karanor Poccuiickoro obmeoopazoBarensHoro [loprana. [IpeqmeTrHeie
paznaensl «MaTteMatukay, «Anredpay, «['eomerpus». http://www.school.edu.ru

Karanor «O6pa3zoBatenbHbie pecypchl cetr IHTepHeT 11t 00111ero
obpazoBaHusi». http://catalog.iot.ru

Karanor «IlIkonsHbiit SAugexcy. [IpenmeTHbie pa3nensl «MaTteMaTukay,
«Anrebpay, «'eometpus». https://resh.edu.ru/abou

['ocynapctBenHas oOpa3zoBarenbHas miatgopma «Poccuiickas 3neKTpoHHas
IIKOJIa» — 3TO UHTEPAKTUBHBIE YPOKH IO BCEMY IIKOJIBHOMY Kypcy ¢ 1 o 11
KJIACC OT JIYUIUX YYUTEJEeH CTpaHbl, B TOM YHCIIE IO MaTeMaTHKe.
OO6pazoBaTenbHBIN MOPTAI AJIS MOATOTOBKU K dK3aMEeHaM M0 MPOoPHIbHON U
0a30Boil MmaTemaTuke. https://alexlarin.net/

Caitt A.Jlapuna. [TyOnukyeT maTepuaisl 1js moAroToBku k EI'D no
MaremaTuke, 0a3za 3aau popmupyetcs Ha ocHoBe OTKpbITOro banka,
TPEHUPOBOYHBIX U JUATHOCTUYECKUX PabOT, MPOOHBIX U pEeaJIbHbIX BAPUAHTOB
EI'D u OI'D. Mmeercs BO3MOKHOCTh COCTaBUTh BAPUAHT B BEPCUH [IJIS TICUYATH.
AJlanTHpOBaHO MOJ AEMOHCTpPAMOHHBIN BapuaHT EI'D Tekyuero roaa.

https://mathlesson.ru/node/890

https://uchi.ru/



VYuu.py - oTedecTBEHHAs1 OHJIANH MaTdopma, e YYeHUKH U3 PETHOHOB
Poccuu uzyyaror MaTeMaTruKy B MHTEPAKTUBHOM QopMe.
http://school-collection.edu.ru/

Enunas xomnekmus [{udpossix 06pa3oBaTenbHBIX PECYpCOB MO MaTeMaTHKE,
o kjaccaM, TemaM u Y MK

https://pedsovet.org/

[Tencoset. Matepuaibl mo ®I'OC. MaremaTuka (MpoeKTHas JeITeIbHOCTD,
BHEKJIACCHBIE MEPOTIPUATHUS).

https://www.uchportal.ru/

YYuTenbcKkuit mopTa; — MeKIYHAPOTHOE COOOIIECTBO YUUTEICH.
Komtekius aBTOPCKUX Mpe3eHTAINH, YPOKOB M TECTOB, KOHTPOJIBHBIX padoOT 1
pabouux MporpaMM ISl YIUTENCH IIKOJI, B TOM YHCJIE B 10 MaTEMaTHKE
Marepuansl Ay noAroToBku yuamuxcst K EI'D u OI'D., B ToM uncie no
MaTeMaTHKe.

https://www.zavuch.ru/

3aBy4. MHpo.CallT conep>KUT METOIUYECKUE MaTeprallbl 1Ji MPEToJaBaHus
MaTeMaTUKH, O3BOJISIET MIPOUTH HE3aBUCUMBIM MOHUTOPUHT B 00J1aCTH
npoduiisa cBoer padboThl, COAEPKUT MH(POPMALIUIO O KOH(EPEHIUAX U
dbopymax.

https://nsportal.ru/

OOpazoBaTenbHas colMaibHas CeTh paOOTHUKOB 00pa3oBaHusi. BO3MOKHOCTh

Co37aTh MUHU-CAITHI Nlearora-maTeMaTiuka, cOpMUPOBATH MATEPUAIIBI JJISI



YPOKOB, OIyOJMKOBATh MaTepUaibl MOPTPOINO

https://infourok.ru/

Nudoypok. — Begymuii o6pazoBarenbHbii moptai Poccun. [lomynspabrit
CailT, OpraHu3yoIINi KOHKYPCHI, OJTMMIIHA/bl, BAKTOPHHBI B 001aCTH
MaTEeMaTHKH AJIsl AeTed, KOTOPHIM HEOOXOAMMO MOBBIIIATH MOTHUBAIUIO K
MaTeMaTHKeE.

http://www.pm298.ru/

Marematurka: cipaBoYHUK (POPMYII [0 aJIredpe U reOMETPUHU.

https://mirmatematiki.ru/

Mup matemaTuku. Ha caiite coOpaHbl camble MHTEPECHBIE U SIPKUE
pe3eHTaIuuy 1o MateMmaTuke. [[ns 6osiee y100HOM HaBUTALIUM 110 CAUTY BCE
IPE3EHTALlMU Pa3JeIeHbl Ha KJIACCHI, a TAK)KE CBEPXY UMEETCs MOUCK cailTa.

https://www.nehudlit.ru/books/subcat350.html

https://mccme.ru/

MITHMO - Mockogckuii Llentp HenpepsiBHOro MaremaTuueckoro
O6pazoBanus. Llenb cailTa: coxpaHeHUE U pa3BUTUE TPAIULIUAN
MaTEeMaTUYECKOro 00pa3oBaHus, NOJAEPKKY Pa3IuYHbIX (POPM BHEKIACCHOM
paboOThI CO LIKOJIBHUKAMHU (KPYKKOB, OJIMMITUAJI, TYPHUPOB H T.1.),
METOJMYECKYIO IOMOLIb PYKOBOJUTEISIM KPY’KKOB U IPEIIOAABATENSIM
KJIACCOB C YIIyOJICHHBIM M3yueHUueM MaTeMaTuku. O0yueHne KOIbHUKOB B
pamkax niporpamm LlenTpa, saBisieTcst OeCIIaTHBIM JIJIsl yYaIuXxcsl.

https://problems.ru/



HNurtepHeT-npoekT «3anauny. Cuctema 3a1ad Jjisi HOATOTOBKH YPOKOB,
KPY>KKOB M (paKkyJIbTaTUBHBIX 3aHATHH MO0 MaTeMaTtuke. B cucteme conepxarcs
3a/1a4M OJTUMIIMAJ U TYPHUPOB MO MATEMATHKE PA3HOTO YPOBHSI U Pa3HbIX
PETHOHOB.

http://www.uroki.net/

YPOKMU. NET. [lensb caliTa - MOMOIIb MOJIOAbIM U HAUUHAIOIIUM YUUTEIAM B
COCTaBJICHUH IOYPOYHOTO ¥ TEMATHUYECKOTO MJIAaHUPOBAHUS, CIIEHAPUEB
IIKOJIbHBIX MPA3HUKOB, B pa3pabOTKe OTKPHITHIX YPOKOB MO Pa3HBIM
IIKOJIbHBIM TMIPEAMETaM, KIIACCHBIX YaCcOB, B TOM YMCIIE JJI YUUTENen
MaTeMaTUKH.

https://interneturok.ru/

bubnnoreka BU1€0-ypOKOB MO MIKOJIbHOU nporpamme. OTKPBIThIE YPOKH O
BCEM IpEAMETaM IIKOJIbHON MPOrpaMMbl, B TOM YHCIIE U TI0O MaTeMaTHKE,
coJiepKaT TECThI, TPEHAXKEPhI, KOHCIIEKTHI U TOTOBBIE MaTEpUAIIbI K YPOKY.

https://may.alleng.org/edu/math.htm

O6pa3zoBartenbHbie pecypchl MHTepHeTa — MaTemartrka. Marepuasl K
ypOKaM MaTE€MaTUKH MO BCEM TeMaM U TMapajuielisiM.

https://rosuchebnik.ru/material/40-saytov-kotorye-oblegchat-rabotu-uchitelya/

40 caiiToB, KOTOpBIe 0OeryaT padoTy yunurtens. CailT, KOTOpbI OTKPHIBAET
JOCTYM K OJIMMIIMAJIaM [0 MaTeMaTUKE EPEYHETO YPOBHS, KypcaM
MOBBINICHUS KBaTU(UKAINK, BeOMHapaM, pabodrM MporpaMmam.

https://foxford.ru/



Omnnaiin-kona @okcdopt. Ha caitte npeanaraercst noarotoButbest K EI'D u

OI'D no marematuke, yriayOuTbCs B MPEIMET, MOCTYIUTH B BY3.
http://www.yotx.ru/

[Toctpoenue rpadukoB PyHKINN OHIIANH.

http://zilberberg.ru/

Jlnunerit caiit H. 3uns6epbepr (yuuTtenb MaTeMaTHUKH, 3aCTyKEHHBIA YIUTETh
Poccuu, kaHauaaT negarornueckux Hayk, JOLEHT, aBTOP psAlla y4eOHUKOB 110
maremaTuke). Katanor daitnos.

http://arbuz.uz/t e pi.html

ApOy3. 3annmarenbHbIi Mup gncen. ComepKUT 3aHUMaTeIbHbIC (PaKThI U3
MUpa YHCedl.

http://mathtest.ru/

MaremaTtuka B omMoIlb. MOHO 3a CYUTaHHBIE MUHYTHI IPOBEPUTH CBOM
WCTUHHBIN YPOBEHb 3HAHUI 110 MATEMATHUKE 3a JIF0OOU KI1acc WM pasjied,
BO3MO>KHOCTh MOCIIyIIaTh KOPOTKHE JIEKIIUHU 10 MIKOJIbHOW MaTeMaTHKeE.

https://www.canva.com/ru_ru/grafiki/

Canva - oHJIalH-CEpBHUC MO CO3AAHUIO AUArpaMM U rpadukoB
CaMOCTOSITEJIbHO WJIM Ha OCHOBE T'OTOBBIX IIA0JIOHOB.

https://www.01math.com/

01Math — oOyuaroras oHIalH-CUCTEMA [0 MaTeMaTHKeE.
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