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MNOACHUTEJIBHASA 3AIINCKA

['eomerpust sBiIseTcs OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro oOILlero
o0pa3oBaHus, Tak Kak 00ecreynBaeT BO3MOXKHOCTh H3Y4YCHUS JUCHIUIUINH €CTECTBEHHO-HAyYHOU
HaIPaBJIEHHOCTH U IPEIMETOB I'yMaHUTapHOro Lukia. II0CKOIBKY JIOTMYECKOE MBILUICHUE,
dopmupyeMoe TmpH H3YYEHHUH OOYYArOIIMMHUCS TOHSATHHHBIX OCHOB T'€OMETPUH, IpH
JIOKa3aTeNIbCTBE TEOPEM M IOCTPOCHMM LENOYKH JIOTMUECKHUX YTBEP)KIACHUH IPU PELICHUU
FEOMETPUUYECKUX 3a/lad, YMEHHE BBIABUIaTh U OIPOBEPraTh TUIIOTE3bl HENOCPEICTBEHHO
UCIIOJIBb3YIOTCS NIPU PEIIEHUM 3a]lad €CTECTBEHHO-HAY4YHOIO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3aja4.

Ilens ocBoeHus mporpaMmsel yueOHOro kypca «I'eomerpusi» Ha yrilyOJI€HHOM ypOBHE —
pasBUTHE WHIMBHIYaTbHBIX CIIOCOOHOCTEH OOy4aromMXCsi TMPU U3YYCHHH TE€OMETPUH, Kak
COCTaBJIAIOLIEH HpeaMeTHON obOnactu «MaremaTnka W MHQOpPMATHKa» 4Yepe3 obecrneyeHue
BO3MOXXHOCTH TPUOOPETEHHsI M HUCIOJIb30BaHUS Oosee IIyOOKMX TeOMETPUYECKHX 3HAHUU U
JefcTBUH, crieln(UYHBIX I€OMETPUHM, U HEOOXOAMMBIX [UIf YCIIEUIHOTO MpPO(eCcCHOHAIBLHOIO
00pa30BaHUs, CBSI3aHHOTO C UCIOJb30BAaHUEM MaTEMAaTUKH.

[TpropuTeTHBIMHU 3a/la4aMu Kypca F€OMETPUU Ha YTIyOJIEHHOM YPOBHE, PaCIIUPSIFOIIUMU
U YCUJIMBAIOUIMMU Kypc 0a30BOTr0 YpOBHSI, SABJISIOTCS:

pacllUpeHHe MpEeACTABIECHUS O TEOMETPUM KakK YacTH MHUPOBOM KYIbTYpbl U
(dopMHUpOBaHKE OCO3HAHUS B3aUMOCBSA3H T'€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMHpoBaHHE NPEICTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak O BaXKHEHIIMX
MaTeMaTUYeCKUX MOJENAX, IO3BOJISIIOIIMX ONMCHIBaTh W H3y4aTh pa3Hble  SIBJICHUS
OKpY’KalOIIEero MMUpa, 3HaHHE NOHATHHHOrO amnmapara mno pasaeny «Crepeomerpus» yueOHOro
Kypca reOMeTpHH;

(dbopMHpoBaHHE YMEHMsI BJIa/IeTh OCHOBHBIMM MOHATUSAMHU O MPOCTPAHCTBEHHBIX (pUrypax
U UX OCHOBHBIMU CBOWCTBAaMH, 3HAHHE TeopeM, (POpMyd M yYMEHUE HX NPUMEHATh, YMEHHS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHAAPTHBIE CLIOCOOBI PELICHUS 3a/ay;

(GopMUpOBaHHE YMEHMsI paclO3HaBaTh Ha YEPTEkKaxX, MOJAENIAX M B pPEaJbHOM MHUpPE
MHOTOTPaHHMKH U Te€Jla BPALIEHUsI, KOHCTPYHMPOBAaTh T€OMETPUUECKUE MOJEIIN;

¢dbopMupoBanue NOHUMaHUSA  BO3MOXKHOCTHU aKCHOMaTHYECKOT 0 MIOCTPOCHHUS
MaTeMaTHYeCKUX TeopHil, (opMUpOBaHHE MOHMMAHH POJM AKCMOMATHKM IPH IPOBEICHUU
paccyXJIeHH;

dopMHpoBaHHE YMEHHs BIaJE€Th METOJAMH JI0Ka3aTEeIbCTB M aJITOPUTMOB pEIICHUS,
YMEHMSI MX TPUMEHATh, MPOBOJUTH JIOKa3aTelIbHBIE PACCYKIEHUS B XOJAE pEIIeHUs
CTEpEOMETPUYECKUX 33Jad M 3aJad C [PaKTUYECKUM CoJep’KaHHeM, (OpMHpPOBaHUE
NPEJCTaBICHUsT O HEOOXOJUMOCTH JIOKa3aTeIbCTB MPU OOOCHOBAaHMM MaTEMaTHUYECKHUX
YTBEPKACHUM U POJIM AKCHOMAaTUKH B ITPOBEJEHUM I€YKTUBHBIX PACCYXICHU;

pa3BUTHE U COBEPILIEHCTBOBAHME WHTEUIEKTYAIbHBIX M TBOPYECKHX CIOCOOHOCTEH
o0yyaroImuxcs, MO3HABATEIIbHOM AKTUBHOCTH, WCCIIEAOBATEIbCKUX YMEHUH, KPUTHYHOCTH
MBIIUIEHUS], UHTEpeca K U3Y4EHUIO T€OMETPUH;

¢dopmupoBaHrue (YHKIMOHAIBHOW T'PAaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHU: YMEHHS
pacro3HaBaTh TMPOSIBICHHUS T€OMETPUUECKUX TOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peaybHBIX JKU3HEHHBIX CUTYAIMSIX W MPU U3YUYEHUH JPYTUX YUeOHBIX MPEIMETOB, MPOSBICHUS
3aBHCUMOCTEHl M 3aKOHOMEpPHOCTEW, MOJENUPOBAaHUS pEAIbHBIX CHUTYyallUil, HCCIeI0BaHuUs
IIOCTPOEHHBIX MOJIEJIEH, NHTEPIPETALIH [TOJIyYEHHBIX PE3YJIbTaTOB.

OCHOBHBIMHU CO/IEpKATETBbHBIMU JIMHUSIMU ydeOHoro kypca «l'eomerpusi» B 10-11
Kjaccax ABisAOTCs: «lIpsMble M IUIOCKOCTH B NPOCTPAaHCTBE», «MHororpanHuku», «Tena
BpallleHus», «BEeKTOpbI 1 KOOPAWHATHI B IPOCTPAHCTBEY, «JBHKEHUS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo @I'OC COO tpeboBaHME «yMETh ONEPUPOBATH MOHATHIMM,
pEeBaHTHBIMHU T€OMETPHUH Ha yriIyOn€éHHOM ypoBHE 00yueHus B 10—11 kmaccax, OTHOCHUTCS KO

2



BCEM COJCpXATENbHBIM JIHHHUSIM Yy4eOHOro Kypca, a (OpMUPOBAHUE IOTUYSCKUX YMEHUU
pacripeniesisieTcsi He TOJBKO 10 COJCPXKATEIbHBIM JIMHUSM, HO W MO ToJaM OOydYCHHS.
Cogmepxanne 00pa3oBaHWs, COOTBETCTBYIONIEE NPEAMETHBIM  pe3yabTaTaM  OCBOCHHS
®denepanbHOil pabovell MPOrpamMMbl, pacrpeeEHHBIM 10 TojaM 00yUYeHHsI, CTPYKTYPUPOBAHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPHUHIUIUAIBHBIM BOIMpPOCaM OOydJaromuecs
o0Opamaguch HEOMHOKPATHO. DTO MO3BOJSET OpPraHW30BaTh OBJAJICHHE TI'€OMETPUYCCKUMU
MOHITHSIMA W HABBIKAMHU TIOCJTIEIOBATEIIBHO M IOCTYIATENbHO, C COOJIIOJICHUEM MPUHIIUIIA
NPEEMCTBCHHOCTH, a HOBBIC 3HAHUS BKJIIOYaTh B OOLIYI0 CHCTEMY TI'€OMETPUYCCKHUX
MPEJICTABICHUIA O0YyJaronuXcs, paciupss u yrayomss e€, odpa3ys MpoYHbIe MHOKECTBCHHBIE
CBSI3H.

[Tepexo1 K M3YYCHHUIO TE€OMETPUH HA YTIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3math yciuoBHs s quddepeHIanud  oOydeHHs, MOCTPOSHHS WHAWBUIYAIbHBIX
o0pa3oBaTeNbHBIX MpOrpaMM, O00ecHeunTh yrIyOJNEHHOE UW3ydeHHE TEeOMETPUM  Kak
COCTABJIAIONICH yUeOHOTO mpeamMeTa «MaremMaTukay;,

MOJITOTOBUTH OOYYAIOIIUXCS K MPOJIOJDKEHUIO M3YyYEHUS MAaTeMaTHUKU C YYETOM BBIOOpa
Oyayuied mpodeccuu, obecrednBas MPEEMCTBEHHOCTh MEXIY OOHIMM U MPO(EeCCHOHATBLHBIM
o0pa3zoBaHHEM.

Ha w3yuenune yueOHOro Kypca «l'eomerpus» Ha yriiyOin€HHOM ypoBHe otBoautTcs 204
yaca: B 10 kitacce — 102 gaca (3 gaca B Heneno), B 11 kimacce — 102 yvaca (3 yaca B Heeno).



COAEPXKXAHUE OBYUEHUA

10 KITACC

IIpsiMble ¥ MIIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTEpeoMeTpuu. Touka, mpsimasi, III0CKOCTh, MpocTpaHcTBoO. [lonaTne
00 aKCMOMaTHYECKOM IIOCTPOEHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHHU U CIICACTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAOLINECs, MTapaJlICIbHbIE U
cKpeluBaromyecs npsamsele. [IpuzHaku ckpemuBaronmxcs npsameix. [lapamienbHOCTh NPAMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IApajUICIbHBIE IPSIMbIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTh TPEX
OpSMBIX, NApaUIEJbHOCTh NPSAMOM M IIOCKOCTH. IlapamiensHoe W LEHTpasbHOE
IPOEKTHpOBaHue, n3odpaxxenue ¢uryp. OCHOBHbIE CBOMCTBA MapajIeIbHOTO IPOEKTUPOBAHMUS.
N300paxkenue Guryp B mapauiesIbHOW MPOEKIMU. YTIIbI C COHANPABICHHBIMUA CTOPOHAMHM, YTOJI
MEXAy NPSAMBIMA B IIPOCTpaHCTBE. llapaienbHOCTh IVIOCKOCTEN: NapaljiebHbIe IUIOCKOCTH,
CBOMCTBA NapajjieNbHbIX IIockocTel. [IpocTeiimme npocTpaHCTBEHHbIE (PUIYPBI Ha IIOCKOCTH:
TETpa3p, NapajuleIeuIe], IOCTPOSHUE CEUEHUI.

[lepneHgUKYISIpHOCTE  IPSAMOM M IUIOCKOCTH:  NEPIEHIMKYJSPHBIE IPSIMBIE B
IIPOCTPAHCTBE, INIPSIMbIE IAPAJUICIBHBIE W IEPHEHIUKYISPHBIE K IIOCKOCTH, IIPU3HAK
NEPIEHIUKYIAPHOCTH TPAMOM M IUIOCKOCTH, TEOpEMa O TMPAMON INEPHEHAUKYISIPHON
IUIOCKOCTH. OpTOroHanbHOE MpOEKTUpOoBaHue. [lepneHauKysap U HAKJIOHHBIE: PACCTOSHUE OT
TOYKH JIO TUIOCKOCTH, PACCTOSIHHAE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIHS (PUTYPHI HA TIOCKOCTD.
IlepneHquKyISIPHOCTD TUIOCKOCTEN: IIPU3HAK NEPIEHIUKYISIPHOCTH IBYX ILUIOCKOcTed. Teopema
0 TPEX NEPIEHIUKYIIApax.

VYTiIpl B IPOCTPAHCTBE: YIOJI MEXAY IPSIMOM U INIOCKOCTBIO, IBYTPaHHBIN YIroJl, IMHEHHBIN
yrosl JABYrpaHHOro yria. TpéxrpaHHblii U MHOrorpaHsble yribl. CBOHCTBa IJIOCKUX YIJIOB
MHOrorpatHtoro yrija. CBONCTBa IJIOCKMX W JBYTPaHHBIX YIVIOB TPEXTPAHHOIO yria. Teopembl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHuororpanHuKu

Bunbl MHOrOrpaHHHMKOB, pa3BEpTKa MHororpaHHuka. IIpusma: n-yromapHas npusMma,
npsiMasi 1 HAaKJIOHHas MPHU3Mbl, OOKOBas M IOJIHAs MOBEPXHOCTh Npu3Mbl. [lapannenenumnen,
IPSMOYTOJIBHBIA MapajulesIeNIiNel W ero cBoWcrBa. Kparyailime nyTH Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Oiinepa. IIpoctpancTBenHass teopema [ludaropa. [Mupamuaa: n-
yrojibHasi IUpaMuia, NpaBuibHasg U yceu€HHast nmupamubl. CBoiicTBa pédep 1 OOKOBBIX rpaHei
NIpaBUIbHOM Nupamubl. [IpaBuiibHBIE MHOTOTpaHHHKH: IPAaBHIIbHAs NpPHU3Ma M IpaBUIIbHAs
NUpaMuJia, MpaBUiIbHASL TPEYTOJIbHAS MUPaMKJIa U IPaBWIbHBIN TeTpadap, ky0. IlpencraBnenue
O MPAaBWIBHBIX MHOTOI'PaHHUKAX: OKTa3p, NOAEKAdAP U UKOCADIP.

Bbruucnenue 31eMeHTOB MHOTOTPaHHUKOB: péOpa, quaroHanu, yrisl. [linomans 60koBoit
MIOBEPXHOCTH U IIOJIHOM ITOBEPXHOCTH MPSAMOM NIPU3MBI, IUIONIAJb OCHOBAaHHW, Teopema O
OOKOBOM TMOBEPXHOCTH TPsAMON mpu3Mbl. [lnomans OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
[IPaBUJILHOM MUPAMUJIBI, TEOPEMA O ILIOIIAN YCEUEHHOU MUPAMUIBI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHI CUMMETPUM IPABUIIBHBIX MHOI'OIPAHHUKOB.
CummeTpuss B NpaBUJIBHOM MHOTIOTPaHHUKE: CUMMETPHUS Mapajulelielunena, CUMMETPUs
MIPaBUJIBHBIX MTPU3M, CHMMETPHS PABWIIBHON TUPAMUBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

ITonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAIPABIICHHBIE W ITPOTHBOIOJIOKHO HAIlpaBJIEHHbIE BEKTOPBL. PaBeHCTBO
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BEKTOpOB. JIeHCTBUSA C BEKTOpAMHU: CIOXKEHHE M BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKHMX
BEKTOPOB, YMHO)XEHHME BeKTopa Ha uuncio. CBoiicTBa cioxkeHus BeKTopoB. CBolicTBa
YMHOX€EHHS BEKTOpa Ha uyucio. [loHaTne komiuianapHsle BeKTOpbl. [Ipu3Hak koMIuiaHapHOCTH
Tpéx BekTopoB. [IpaBuio napamnenenunena. TeopeMa O pas3jIoXKEHMH BEKTOpa IO TPEM
HEKOMIUJIAaHapHbIM ~ BeKTopaM. lIpsMoyrosnbHas cucremMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunarsl BekTopa. CBA3b MeX1y KOOpAMHATAMHU BEKTOpAa U KOOPJAMHATAMH TOYEK. YTOJ
Mexy BekTopamu. CKajasipHOE IPOU3BEICHUE BEKTOPOB.

11 KUIIACC

Tesa BpaleHus

[ToHATHS: UWIMHAPUYECKAs IOBEPXHOCTh, KOHUYECKAash IOBEPXHOCTh, chepuyeckas
IIOBEPXHOCTh, OOpasyoume noBepxHocTed. Tema BpaleHMs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. BzaumHoe pacrnonoxeHne cepsl U INIOCKOCTH, KacaTeslbHas MJIOCKOCTh K
cdepe. M300paxkenue Ten BpalleHus Ha IUIOCKOCTH. Pa3BépTka mumuHapa u konyca. Cummerpust
ctheps! 1 mapa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME NHPSIMOYTOJIBHOTO
napajenenunena U cieactsus u3 He€. OO0bEM NpsAMOM M HAKIOHHOM NPU3MBI, LMIUHApA,
nupaMuibl 1 KoHyca. OOBEM 11apa v apoBOro CErMEHTa.

KomOunanuu Ten BpalieHuss U MHOrorpaHHukoB. [Ipu3ma, BmnMcaHHas B IWJIHHAD,
onucaHHas okojio LwiuHApa. [lepeceuenue cdeprl u mapa ¢ miockoctero. Kacanue mapa u
cdepsl II0CKOCThIO. [IoHATHE MHOTOIpaHHHUKA, OIIMCAHHOTO OKOJIO Cephl, Chephl, BIUCAHHON B
MHOTOTPaHHUK WJIM TEJIO BPAILCHMUS.

[Tnomanp MOBEPXHOCTH LMJIMHIpPA, KOHYycCa, Iuiomans cdepsl u e€ dacteir. [lomodue B
npoctpadctBe. OtTHomeHne 00BEMOB, IUIOMAAEH MOBEPXHOCTEH MOAOOHBIX  (Uryp.
[TpeoOpa3oBanue nonodus, romorerus. PemeHue 3agay Ha IUIOCKOCTH C MCIIOJIb30BaHHEM
CTEpPEOMETPUUYECKUX METOJIOB.

[TocTtpoeHne ceyeHUI MHOTOTPAHHUKOB W TEJI BpAIICHUS: CEYEHUs MWIMHApA
(mapayuielbHO W TMEPIEHAMKYISIPHO OCH), CEYEHHUs KOoHyca (mapajjiesibHble OCHOBAaHHIO U
POXOJAILINE Yepe3 BEepIINHY), CEYEHHUs Iapa, METO/Abl MOCTPOEHUS CEYEHMH: METOJ CIIEIOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METO/ IEPEHOCA CEKYILEH TIOCKOCTH.

BexTOopbl M KOOPpAUHATHI B IPOCTPAHCTBE

Bekrtops!l B npoctpancTBe. Onepanun HaJl BEKTOpaMu. BEKTOpHOE yMHOXKEHHE BEKTOPOB.
CBolicTBa BEKTOPHOTO YMHOXXEHHA. [IpsmoyronpHas cucreMa KOOpAMHAT B IIPOCTPAHCTBE.
Koopaunats! BekTopa. Pasnoxenue Bekropa no 6asucy. KoopainHaTHO-BEKTOPHBIA METOA MpHU
peLIeHNH TeOMEeTPUUYECKUX 3a/1ay.

JIBH2KeHHS B IIPOCTPAHCTBE

JBwxkenuss npoctpaHcTBa. OtoOpakeHus. JIBwkeHuss u paBeHCTBO ¢uryp. OOmme
CBOMCTBA JBW)XCHUH. Buabl NBM)KEHMII: MapajuIeIbHbIA IEPEHOC, LEHTPAIBbHAS CUMMETpUS,
3epKajibHasi CHMMETpHUsI, TOBOPOT BOKPYT npsimoit. IIpeoOpazoBanus nogodus. [psmas u chepa
Olinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBI

1) rpa:xxnanckoe BoCIMTAHHE:

Cc()OPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIUU  OOYYaromIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJIE€HAa POCCHUHCKOro OOIeCTBa, MPEICTABICHHE O MaTEMaTHUYECKHX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUH, MPOIEAYyp TpakJaHCKOTO oOIecTBa
(BBIOOPBI, OMPOCHI W JAPYroe), YMEHHE B3aUMOJCHCTBOBATH C COIMAIBHBIMA WHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OPMHPOBAHHOCTh POCCUHCKOM TPaKJaHCKON WICHTUYHOCTH, YBOXKEHUS K MPOILIIOMY U
HACTOAIIEMY POCCUUCKONM MaTeMaTUKH, [IEHHOCTHOE OTHOIICHHE K JOCTHKEHHUSIM POCCHUUCKUX
MaTeMaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJIbI, MCIOJIb30BAHUE ITUX JOCTH)KCHUU B
JIPYTUX HayKax, TEXHOJIOTHUAX, cepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HAaHHME JYXOBHBIX IICHHOCTEH  pOCCHUHCKOro  Haponaa, c(HpOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, ITHUYECKOTO MOBEACHHS, CBI3AHHOTO C MPAKTHUYECKUM IMPUMEHEHUEM
JOCTH>KEHUI HAyKHM U JAESATENbHOCThIO YUYEHOI'O, OCO3HAHME JMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOMUYMUBOTO OYAYIIETO;

4) acTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKOE  OTHOLIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYEeCKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, pEHICHHH, pacCyKIEHUl, BOCIHPUHUMUYUBOCTh K
MaTEeMaTUYECKUM acleKTaM pa3uYHbIX BUJIOB UCKYCCTBA;

5) puznveckoe BocnuTaHue:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MAaTEMaTHUYECKUE 3HAHUS B MHTEPECax 3JI0pPOBOTO
u Oe3omacHOro obpasa >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO (370pOBOE
nUTaHue, cOATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, peryisipHas Gu3ndeckas akTUBHOCTD),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTENBHON I€ATEIbHOCTHIO;

6) Tpy10BO€E BOCIIUTAHME:

TOTOBHOCTH K TPYNy, OCO3HAHUE IICHHOCTH TPYIO0JI00Us, HHTEPEC K Pa3IUYHBIM cdepam
MpOoECCUOHAIBHON ACSTEIIbHOCTH, CBS3aHHBIM C MaTEMaTUKOW U €€ MPUIOKEHUSIMH, YMEHUE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccur U peaTu3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIC TUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHHUIO W
caM00Opa30BaHMIO Ha MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYacCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HallpaBI€HHOCTH;

7) IK0JI0rM4YecKoe BOCIIMTAHUE:

c(OpPMUPOBAHHOCTh JKOJOTHYECKOW KYIbTYpbl, TOHUMaHHE BIUSHUS COIHAIBHO-
HSKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHUE MPUPOJHONM M COIHMAIBHOM Cpejbl, OCO3HAHUE
I00AaNbHOTO — XapakTepa  JKOJOTHMYECKHX  MpoOJeM, OpHeHTalus Ha  [pPUMEHEHHe
MaTeMaTUYeCKUX 3HAHUU JJIs pelieHus 3a7ad B 00JIaCTU OKPYXKAIOUIEH Cpefbl, TNIAaHUPOBAHUE
MOCTYIKOB M OLIEHKU WX BO3MOXXHBIX TOCIEACTBUN JJIsl OKPYXKAIOLIEH Cpebl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHSI HAYKH W OOIIECTBEHHOW MPAKTHUKU, TOHMMAaHUE MAaTEeMAaTHYEeCKOW HayKd Kak cQepbl
YeJIOBEUECKOU JIEATEIbHOCTH, ATANOB €€ Pa3BUTHUS M 3HAYMMOCTH JUIsl pa3BUTHS LIMBUIM3ALINH,
OBJIQJICHHE SI3BIKOM MAaTEMAaTHKUA U MAaTeMaTHYECKON KyJIbTYpOH KaK CPEeICTBOM IMO3HAHUS MHPA,



TOTOBHOCTb OCYHIECTBIISITh IPOEKTHYIO U MCCIIEIOBATEILCKYIO AEATEIbHOCTh UHIUBUAYAIBHO U
B TpyIIIIE.

METANPEAMETHBIE PE3YJIbTATHI
IMo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE A€l CcTBUS

Ba3oBrble JJornueckue aeiicTBu:

BBISIBJISITH M XapaKTEPH30BaTh CYNICCTBCHHBIC MMPU3HAKA MAaTEMaTHYECKHMX OOBEKTOB,
MOHATHUM, OTHOIICHUNH MEXIy MOHATUSAMHU, (QOPMYIUPOBATH OINpEAETCHUS TMOHATHUH,
YCTaHABIIMBATh CYIIECTBEHHBIN NpPH3HAK KIACCU(PUKAIMUA, OCHOBAHUSA [UIsI 000OImIeHUS U
CpPaBHEHHUSI, KpUTEPUU TTPOBOJIUMOTO aHAIIN3A;

BOCIPUHUMATh, (HOpPMYIHpPOBaTh U MPEOOPa30BBIBATH CYXKIEHUS: YTBEpAUTEIbHBIC U
OTpUIATENIbHBIC, SMHIYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,

BBISIBJISITH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3H M MPOTUBOpeuus B (pakTax,
JaHHBIX, HAOMIONCHWSIX W  YTBEPXKICHHUSAX, TMpeAararb KPUTEPUU IS BBISIBICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUHIA;

JIeJIaTh BBIBOJBI C HWCIOJIB30BAHWEM 3aKOHOB JIOTHKH, JCTYKTHBHBIX W HWHIYKTUBHBIX
YMO3aKIIOYEeHUN, YMO3aKIIFOUEeHUH 110 aHAJIOTUH;

MIPOBOJMTH CAMOCTOSTEIBHO JIOKA3aTeIhCTBA MATEMATHYSCKUX YTBEPKIACHUU (TIPSIMBIC U
OT TPOTUBHOTO), BBICTpAaUBaTh AaApPryMEHTAIMIO, MPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHHS M BHIBOJIBI;

BbIOUpaTh CcHoco® pemieHus Yy4yeOHOM 3amaud (CpaBHHBATh HECKOJIBKO BapHaHTOB
pelieHus, BBIOMpATh HaWOoONee MOAXOMANIMH C Y4ETOM CaMOCTOSTCIIEHO —BBIJICIICHHBIX
KPUTEPHUEB).

ba3oBble uccienoBare/ibCKue AeiCTBUS:

HCIOJIb30BaTh BOIPOCHI KaK MCCIIEN0BATENbCKUI HHCTPYMEHT MO3HAHUA, POPMYIHUPOBATH
BONIPOCHI, (DUKCHPYIOIIHE MPOTUBOpEUYHE, MpoOiIeMy, yCTaHABIMBAaThH HCKOMOE W JaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIUIO, MHEHHE;

MPOBOJIUTh  CAMOCTOSITENIbHO  CIUIAHUPOBAHHBIA ~ DKCIIEPUMEHT, HCCIIEIOBAaHUE T10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTU4YeCKOTO OOBEKTa, SBICHUS, IMPOIIECCa, BBISIBICHUIO
3aBUCUMOCTEN MEXAy 00bEKTaMU, IBIICHUSMH, ITPOIIECCAMHU;

CaMOCTOSTENNbHO (POPMYITHUPOBATH 000OIIEHUSI U BBIBOJBI MO pE3ylbTaTaM MPOBEAEHHOTO
HaOJIOJICHUS, UCCIIEIOBAHHUS, OIICHUBAThH JIOCTOBEPHOCTH MOJYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U
0000I1IEeHMI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE TMPOIIECCA, & TAKXKE BBIABUTATH MPEANOIO0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ undpopmanmeii:

BBISBIISTH JeUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI OTBETA HAa BOMPOC U IS
pelieHus 3a/1auu;

BbIOMpaTh HWHGOPMALMI0O M3 HCTOYHHUKOB  Pa3UYHBIX THUIIOB, AaHAIM3HPOBATh,
CUCTEeMAaTH3UPOBAaTh W HMHTEPIPETUPOBATh HH(DOPMAIMIO pPA3IMYHBIX BHJIOB U  (GopMm
MPEJICTaBJICHHUS,

CTPYKTYpUpOBaTh  WH(POPMAIMIO, TPEACTABIATE €€ B  PANIMYHBIX  Qopmax,
WJLTIOCTPUPOBATH TpadUuecKH;

OIICHWBATh HAAEKHOCTh HMHPOPMAIMH TI0O CAMOCTOSTEIHHO  CHOPMYIMPOBAHHBIM
KPUTEPHUSIM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

O0menue:

BOCIIPUHUMATh U (OPMYIUPOBATH CYXIECHHUS B COOTBETCTBUM C YCIOBUSIMU U IIENIIMU
oOI1eHus1, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX U MUCHMEHHBIX
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TCKCTAX, JHdaBaTb MOJACHCHUA 110 XOAY pPCHICHHUA 3aJja4yd, KOMMCHTHUPOBATH HOJIy‘-ICHHBIﬁ
pe3yJIbTar;

B X0Jle 00CYXJeHMs 3aJaBaTh BOIPOCH! IO CYLIECTBY OOCYXIAaeMOW TEMbI, IPOOJIEMBI,
perraeMoil 3a1auu, BBICKA3bIBATh WJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOH
CYXJIEHUS C CYXACHUSMH JPYrUX YYaCTHHUKOB JMAIOra, OOHApYKHUBATh Pa3IMYMe M CXOJCTBO
HO3UIHIA, B KOPPEKTHOU popme pOpMyIHPOBATh Pa3HOTIACHS, CBOU BO3PAKCHUS;

MNpEACTaBJIATL PE3YJIbTAaThl PCHICHUA 3aadu, SKCIICPUMCHTA, HUCCICAOBAaHUA, IIPOCKTA,
CaMOCTOATENIFHO BBIOMpATh (opmar BBICTYIUICHHS C y4ETOM 3a7ad  NPE3EHTAUH U
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHbIe YHHBepPCcAJIbHbIE YUeOHbIE 1eliCTBHS

Camoopranuszanus:

COCTaBIISITh IUIAH, AJITOPUTM pELICHHS 3a7aud, BbIOMpATh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI PEUICHH ¢ y4€TOM HOBOM MH(OPMALIUK.

CaMOKOHTPOJIb, SMOLHOHAIBHBIH HHTEJIEKT:

BJIa/IETh HaBBIKAMH TO3HABATEIBHON pe(IeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
U MBICIUTENBHBIX TPOIECCOB, WX pe3yJbTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS IIpOIlecca U pe3yabTaTa pelIeHrs MaTeMaTHUeCKOH 3a1auu;

NPEIBUACTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IPH PEIICHHH 3a]a4d, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB, JAHHBIX, HAWJACHHBIX OMIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yJbTaTa LEIH U YCIOBHUSIM, OOBICHATH IPUYUHBI
JOCTYDKEHUSI WM HEAOCTIDKEHHSI Pe3yIbTaTOB IESATEIBHOCTH, HAXOIUTh OIIMOKY, /1aBaTh
OILICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

MOHUMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHOW pabOTHI IpU
pemieHNr y4eOHBIX 3aJay, MPUHAMATh LEJIb COBMECTHOH JeATENbHOCTH, IUIAHUPOBAThH
OpraHu3allMl0 COBMECTHOM pPabOThI, paclpelensTbh BUIbl padoT, JOrOBapHBAThCs, OOCYXIATh
MIPOIIeCC U PE3YIbTaT paboThl, 00001IaTh MHEHHST HECKOJIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (popmax paboTsl (00CykIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
IITYPMBI» W WHBIC), BBITIOJIHATH CBOKO 4YacTh PabOThl W KOOPAWHUPOBATH CBOM JIEHCTBHS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHMBaTh KAayeCTBO CBOETO BKJIaJa B OOLIMI MPOAYKT IO
KPUTEPHSIM, CHOPMYIUPOBAHHBIM YIaCTHUKAMH B3aMMOICHCTBUSI.

NPEIMETHBIE PE3YJIbTATBI
K xoniy 10 kinacca o0ydaromuiicss HAyquTCs:

e CcBOOOJHO OINEPUPOBATH OCHOBHBIMHM MOHATHSMHM CTEPEOMETPHM INPU PEUICHUU 3a/ad U
IPOBEIEHUN MaTEMAaTHYECKUX PaCCYKICHU;

® [PUMEHSTh AKCHOMBI CTEPEOMETPHH U CIIEICTBUS M3 HHUX NPH PEIICHUH T€OMETPHUECKUX
3aja4;

e Kiaccu(UIMPOBATh B3aMMHOE PACIIOJIOKEHHE MPSIMBIX B TPOCTPAHCTBE, TUIOCKOCTEH B
IIPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B IPOCTPAHCTBE;

e CcBOOOJHO OINEPUPOBATH MOHATUSMH, CBS3aHHBIMH C YIJIAMH B TIPOCTPAHCTBE: MEXKIY
OPSMBIMU B IPOCTPAHCTBE, MEXK1Y MPSIMOM U MIOCKOCTHIO;

e CcBOOOJIHO OTIEPHPOBATH OHSATHIMH, CBI3aHHBIMH C MHOTOTpaHHHKAMU;

e CcBOOONHO pAacmoO3HABAaTh OCHOBHBIE BHJIBI MHOTOTPAaHHHKOB (MIpH3Ma, THPaMHIA,
MPSIMOYTOJIbHBIN Mapajienenumnen, Kyo);

e KJaccu(UUIUpPOBATh MHOIOIPAHHHUKH, BEIOMpPAsi OCHOBAHHUS JJIS KIACCU(PHUKAIINH;



CBOOOJHO OMEpPUPOBATH TMOHITHSIMH, CBS3aHHBIMA C CEYCHHEM MHOTOTPAaHHUKOB
IIJIOCKOCTBIO;

BBINOJIHATH MApajIeNIbHOE, LIEHTPAIbHOE M OPTOrOHAIBHOE MPOEKTHpPOBaHUE (GUTYp Ha
TUIOCKOCTB, BBITIOJHATH N300pakeHHUs (PUTyp Ha MIOCKOCTH;

CTPOUTh CEUEHUS MHOTOTPAHHUKOB pPAa3JIMYHBIMU METOJAaMH, BBINOJIHATH (BBIHOCHBIC)
IUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y;
BBIYUCIIATh  IUIOMIAAM  TMOBEPXHOCTEH  MHOrOTPAaHHUKOB  (Mpu3Ma, TOUpamuia),
TreOMETPUUECKUX TEJI C MPUMEHEHUEM (HopMyIT;

CBOOOJHO OMEPUPOBATH MOHATHUSIMHU: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCh U INIOCKOCTh
CUMMETPUH, LICHTP, OCh U INIOCKOCTh CUMMETPUU (DUTYPBI;

CBOOOJTHO OIEPHPOBATH MOHATHSIMH, COOTBETCTBYIOUIMMU BEKTOpaM M KOOpAHWHATaM B
IIPOCTPAHCTBE;

BBIIIOJIHATH IEUCTBUS HaJ BEKTOPAMU;

pelmath 3aJayd  Ha JI0Ka3aTelIbCTBO MAaTEMAaTHYECKUX OTHOIIEHUH M HaXO0XKJIECHUE
FEOMETPUUYECKUX BEJIUYHMH, TPUMEHSSI U3BECTHBIC METO/IbI IPU PEIICHUH MAaTeMaTUYECKHUX
3a/1a4 TOBBILLIEHHOI'O U BBICOKOTO YPOBHS CII0KHOCTH;

MPUMEHATh MPOCTEHIITNE MPOTrpaMMHBIE CPEICTBA U AJICKTPOHHO-KOMMYHHUKAIIMOHHBIC
CUCTEMBI IIPU PELLIEHUU CTEPEOMETPUUECKUX 3ajiay;

U3BJIEKAaTh, IPEOOPa3OBHIBATh M HMHTEPIPETUPOBATH MH(GOPMALIMIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux GuUrypax, mpeAcTaBIeHHYIO Ha YepTekKaxX U PUCYHKaX;

MPUMEHSATH TMOJTYYCHHBbIC 3HAHUS Ha MPAKTUKE: CPAaBHUBATH U aHATU3UPOBATH PEAIbHBIC
CUTYaIlH, IPUMEHATh U3YUCHHBIC TOHATHUS B MPOIECCE MOUCKA PEIICHUs MAaTEMaTUYECKU
c(hopMyIHPOBAaHHON TPOOIEMBI, MOJIETUPOBAThH peajbHbIe CUTYAIlUU Ha SI3bIKE T€OMETPUH,
UCCJIEIOBaTh IMOCTPOEHHBIE MOJEIU C HCIOJIb30BAHUEM T'€OMETPUUECKUX MOHATHH U
TEeopeM, amrmapara aiaredOpbl, peliaTh MPaKTHYeCKHUe 3aJayud, CBSI3aHHBIE C HAXOXKJIEHUEM
F€OMETPUUYECKHUX BEIINYUH;

UMETh TMPEACTaBICHUS 00 OCHOBHBIX 3Tamax Pa3BUTHS F€OMETPHH KaK COCTaBHOM YacTH
dbyHIaMeHTa pa3BUTHUS TEXHOJIOTHIA.

K xoniy 11 kiacca o0yJaromuiicss HAyquTCs:

CBOOOJHO OMEPUPOBATh MOHITUSIMH, CBSI3aHHBIMH C LWIHHIPUYECKOH, KOHUYECKOU H
ceprueckoil IOBEPXHOCTAMH, OOBSICHITH CIIOCOOBI OJTYUEHUS;

ONEpUPOBaTh TMOHSTHSIMH, CBSI3aHHBIMU C TEJIAMHM BpAIICHUS: LHJIUHIPOM, KOHYCOM,
cdepoii u mapowm;

pacro3HaBaTh Teia BpamieHus (IWIMHAP, KOHYC, cdepa U map) U OOBACHITH CIOCOOBI
MMOJIYYCHHA TCII BpAIICHUS,

KJIaCCU(UITUPOBATH B3aUMHOE PACIONI0KEHUE cPephl U MIOCKOCTH;

BBIUKCIISTH BEJTMUMHBI 2IEMEHTOB MHOTOTPAHHUKOB U TeIl BpalleHUsI, 00bEMBI U MJIOMIAAN
MOBEPXHOCTE MHOTOTPAHHUKOB U TE€J BpPALEHUsSI, TEOMETPUUECKUX TeJl C IPUMEHEHUEM
(opmyu;

CBOOOZHO OMEPUPOBATH MOHATUSMH, CBA3AHHBIMH C KOMOWHAIIMSIMH TEN BpAIICHHUS U
MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHCAHHBIM B cdepy U OMUCAHHBIA OKOJO Cdephl,
cq)epa, BIIMCaHHAas B MHOI'OI'PAaHHUK WJIN TCJIO BPAIICHHA,

BBIUHCIISATH COOTHOIICHHS MEXKIY TUIOIIAIIMU TTOBEPXHOCTEH 1 00bEMaMu TTOIOOHBIX TET;
n300paxaTh u3ydaembie (PUTYpHI, BHIIOIHATH (BEIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB
MPOCTHIX OOBEMHBIX (PUTYpP: BUI CBEPXY, COOKY, CHU3Y, CTPOUTH CEYEHHUSI TEJ BPALCHUS;
U3BIIEKATh, UHTEPIIPETUPOBATh U MPEOOPa30BHIBATE MHPOPMAIUIO O MPOCTPAHCTBEHHBIX
reoMeTpHUeCKUux PUrypax, mpeACTaBICHHYIO Ha YepTekKaxX U PUCYHKAX;

CBOOOHO ONEPUPOBATH IOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATD OIICpAllMU HAJl BEKTOPAMU;



3a/1aBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPIMHAT;

pelaTh reOMeTpUYECKUe 3a/1a4l Ha BBIUYMCIICHHUE YTIIOB MEX]y IPSIMBIMHU U IIJIOCKOCTSIMH,
BBIUMCJICHUE PACCTOSIHUM OT TOYKU /O IJIOCKOCTH, B IIEJIOM, HA MPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOT'O METOIa MPU PEIICHUH;

CBOOOJHO OINEPUPOBATh MOHATUSMH, CBSI3AaHHBIMU C JIBH)KEHHEM B IPOCTPAHCTBE, 3HATH
CBOMCTBA JIBIKCHHI,

BBITIOJHATh HW300paXCHHWsI MHOTOTPAHHMKOB U TN BpAIIEHUS MPH NapauIeTbHOM
MepeHoce, LEHTPAIbHOW CUMMETPHUH, 3€PKAIbHOM CHMMETpPUHU, NPHU IMOBOPOTE BOKPYT
psIMOH, MpeoOpa3oBaHuUs MOI00US;

CTPOUTH CEYEHUSI MHOTOIPAHHUKOB U TEJl BPAILICHUs: CEUCHUS HUIMHIpA (MapajyIeibHO U
NEPHEHANKYJISIPHO OCH), CEYEHHUs KOHyca (mapajijiesibHble OCHOBAHMIO U MPOXOJSIIUE
yepes BEpIINHY), CEUCHHUS 11apa;

UCIIOJIb30BAaTh METOJbl TIOCTPOCHUSI CEUEHUH: METOJ CJEA0B, METOJl BHYTPEHHEIO
MIPOCKTUPOBAHUS, METO/]I IEPEHOCA CEKYIIEH TII0CKOCTH;

JTIOKa3bIBaTh T€OMETPUUECKHE YTBEPIKICHHUS;

NPUMEHATh TeOMETpUYEeCKUe (AKThI JUIsl  pEHICHUS CTEPEOMETPUYECKUX  3ajad,
MPEANOATAIONINX HECKOJIBKO IIArOB PEIIEHUs, €CIU YCJIOBHUS NMPUMEHEHHUs 3aJaHbl B
SIBHOW M HESIBHOU (hopMe;

pemath 3a7ayd Ha JI0Ka3aTeJIbCTBO MATEMAaTHYECKUX OTHOIICHHMM U HaXO0XICHUE
F€OMETPUUYECKHUX BEJINYUH;

MPUMEHSTh MPOTPAMMHBIE CPEACTBA U INEKTPOHHO-KOMMYHHMKAIIMOHHBIE CHUCTEMBI TNPHU
pEIlIeHUU CTEPEOMETPUIECKHX 33/1aY;

MPUMEHSATDH MMOJTyYEHHBbIC 3HaHUS Ha MPAKTHUKE: CPAaBHUBATh, aHAIM3UPOBATh U OIICHUBATH
peanbHbIe CUTYyallMH, IPUMEHSITh W3y4YCHHBIC MOHSTHUS, TEOPEMbI, CBOMCTBA B IMPOIECCE
MOKWCKa pElIeHUs MaTeMaThudecKu CHOpMYIHPOBAHHON MPOOIEMBbI, MOJEIUPOBATH
peajbHbIE CHUTYyalldd Ha S3BIKE TE€OMETPHUH, HCCIEI0BATh ITOCTPOCHHBIE MOJIETH C
UCIIOJIb30BAaHUEM TE€OMETPUUYECKUX TOHATUH U TeopeM, ammapara aiareOpbl, perarb
MpaKTUYECKHE 3a7a4l, CBSI3aHHbBIE C HAXO0XKJICHHEM T€OMETPUYECKUX BEIHYUH,

UMETh TMPEACTaBICHUS 00 OCHOBHBIX dTamax Pa3BUTHUS TEOMETPHH KaK COCTaBHOM YacTH
dbyHIaMeHTa pa3BUTHUS TEXHOJIOTHIA.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoumnuecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM
w/n I — Beero Kourpoasubie Ilpakruueckue (uuppoBbie)
padoThI padoThI o0pa3oBaTe/bHbIE
pecypcsl
1 BBenenue B ctepeoMeTpuio 23 1
5 B3anMHoe pacnosioxkeHue npsMbIX B 5 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3 1
IIPOCTPAHCTBE
4 HepHeHHI/IIEYJIﬂpHOCTB MPSIMBIX U o5 1
TUTIOCKOCTEH B MMPOCTPAHCTBE
VYTl ¥ paccTosHUA 16
MHororpanHuku 7
BekxTops!l B IpocTpaHcTBE 12
3 HOBTOPGHI/IG, 000011IeHNe U CUCTEMATH3AIIHS 5 5
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 9 0
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrponsreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHanmUTHYECKass TEOMETPHS 15 1
) [ToBTOpEHwUeE, 06061ueH1:1€ " 15 1
CUCTEMAaTH3aIHsI 3HAHHUHA
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrOKCHUS 5 1
. [ToBTOpenue, 0606IIICHI:I€ " 17 9
CUCTeMAaTH3aIHsI 3HAHHUHA
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0
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IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne Tema ypoka KoJunyecTBo 4yacoB Jara DJIeKTPOHHbIE
n/m Bcero  Kourpouasnsie = IIpakTnueckme  H3yUeHHs uuppossie
padoTsI paGoTHI o0pa3oBaTeJibHbIE
pecypcbl
1 AKCHOMBI CTEPEOMETPUU U NIEPBBIE CICICTBUSL U3 HUX 1 02.09.2025
2 AKCHOMBI CTEPEOMETPUHU U TIEPBBIE CIICJCTBUS U3 HUX 1 02.09.2025
AKCHOMBI CTEPEOMETPHH U TIEPBBIE CIEACTBUS U3 HUX.
3 CriocoObl 3a/1aHMsI PSIMBIX M TNIOCKOCTEH B 1 04.09.2025
npoctpancTBe. O003HaYSHHS MPSIMBIX U IJIOCKOCTEH
OcHoBHbI€ NpaBUiIa U300paKE€HUsI HA PUCYHKE
4 IJIOCKOCTH, IMapajuICIIbHBIX MPSIMBIX (OTPE3KOB), 1 09.09.2025
CepeIMHBI OTPE3Ka
[ToHsATHS CTEpEeOMETPHH: TOUKA, PsMasi, INIOCKOCTH,
5 npoctpaHcTBo. OCHOBHBIE IPaBUiIa H300pakeHUs Ha 1 09.09.2025
PHUCYHKE IJIOCKOCTH, TTApaJUIETBHBIX MPSIMBIX
(OTpe3KOoB), cepeHbI OTpe3Ka
[TonsaTus: nepecekaronmecs MmiIOCKOCTH,
6 TepECEKAIOIINECs MpsiMasi U TIOCKOCTb; 1 11.09.2025
MOJTyITPOCTPAHCTBO
[TonsaTus: nepecekaronuecs MmiIOCKOCTH,
7 TepeCceKaArONINecs MpsiMasi U TIOCKOCTb; 1 16.09.2025
MOJTyIIPOCTPAHCTBO
MHororpaHH1KH, U300pa’keHUE MPOCTEUIITNX
8 IIPOCTPAHCTBEHHBIX (PUTYp, HECYIIECTBYIOIIUX 1 16.09.2025
00BEKTOB
MHororpaHH1Ky, U300paKeHUE MPOCTEUIITUX
9 MIPOCTPAHCTBEHHBIX (PUTYp, HECYIIECTBYIOIIUX 1 18.09.2025
00BEKTOB
10 N300paxenune ceyeHunit nmupamuabl, Kyoa v MpU3Msl, 1 23.09.2025

KOTOpBIE MPOXOJAT yepe3 ux péopa. M3o0paxenue
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[EPECEUCHUS MTOTYUYECHHBIX INIOCKOCTEM.
PackpammBanue NoCTpOEHHBIX CEYEHUN PA3HBIMU
LIBETAMU

N300paxkeHre CeUCHNI MUPaMKIbI, Ky0a U TPU3MBI,
KOTOpBIE MTPOXOJIAT uepe3 ux peopa. M3obdpaxkenue
MepecevYeHus MOJyICHHbBIX TIOCKOCTEH.
PackpammBanue nNoCTPOEHHBIX CEYEHUN PA3HBIMU
[[BETaMH

23.09.2025

12

N300pakenue ceueHuit mupaMupl, Kyoa v IpU3MBI,
KOTOPBIE TPOXOIAT uepe3 ux péopa. M3obpaxenue
MepeceUeHUs MOYUYCHHBIX IJIOCKOCTEH.
PackpammBanue noCTpOEHHBIX CEYEHUN PA3HBIMU
[[BETAMHU

25.09.2025

13

N300pakenue ceueHuit mupaMuipl, Kyoa v IpU3MBI,
KOTOPBIE TPOXOIAT uepe3 ux péopa. M3obpaxenue
MepeceueHUs MOYUYCHHBIX IIJIOCKOCTEH.
PackpamBanue nNoCTpOEHHBIX CEYEHUN PA3HBIMHU
[[BETAMHU

30.09.2025

14
15

Mertoa cnesoB AJist MOCTPOSHUS CeUEHUM

Merton cnenoB s mocTpoeHus ceueHnuii. CBoicTBa
MepeCceYeHN il NPSIMBIX U MIIOCKOCTEN

30.09.2025
02.10.2025

16

Merton cnenoB i ocTpoeHus ceuenuii. CBoicTBa
MepeCceyeH il MPSIMbIX U TNIOCKOCTEN

07.10.2025

17

ITocTpoenue ceuenuii B mupamuse, Kyoe 1no Tpém
ToukaM Ha pEbpax. Co3/taHne BHIHOCHBIX YePTEkKEH U
3aIUCh 11aroB MOCTPOEHUs

07.10.2025

18

[TocTpoenue ceuenuii B nupamuze, Kyoe 1no Tpém
ToukaM Ha p&opax. Co3aHne BHIHOCHBIX YEPTEKEN 1
3aIUCh 11aroB ITOCTPOEHUs

09.10.2025

19

[TocTpoenue ceuenuii B nupamuze, Kyoe 1no Tpém
ToukaM Ha pEopax. Co3raHne BHIHOCHBIX YePTEKEH U
3aIUCh 11aroB IOCTPOEHUs

14.10.2025

14




20

21

[TocTpoenue ceueHuii B mupamue, Kyoe 1no Tpém
ToukaM Ha péopax. CozlaHue BEIHOCHBIX YepTexkel u
3aIUCh 1IaroB ITOCTPOEHUS

[ToBTOpenue mnanumerpun: Teopema o
IIPONOPLIMOHANIBHBIX OoTpe3kax. [logobOue
TPEYroJIbHUKOB

14.10.2025

16.10.2025

22

[ToBTOopenue manumerpun: Teopema MeHnenas.
Pacuetsl B ceueHMAX Ha BBIHOCHBIX yepTekax. Mcropus
pa3BUTUS IUIAHUMETPHUH U CTEPEOMETPUHU

21.10.2025

23

24

KontposbHas pabota "AKCHOMBI CTEPEOMETPHH.
Ceuenus"

B3anMHoe pacnonokeHue npsMbIX B TPOCTPAHCTBE.
CkpeuuBarotiuecs npsimeie. [Ipusnaku
CKpenuBaromuxcs npsmeix. [lapamiensueie npsiMbie B
MIPOCTPAHCTBE

21.10.2025

23.10.2025

25

Teopema 0 cynieCTBOBaHMH U €AMHCTBEHHOCTH MIPSIMOU
NapaJuIeIbHON JTAHHOW IIPSAMOM, POXOAALIEN Yepes
TOYKY IIPOCTPAHCTBA U HE JISKAIEH HA JAaHHOW IIPSIMOM.
JlemMa 0 nepeceyeHnn napajIenbHbIX MPSAMBIX
IJI0CKOCTBIO

06.11.2025

26

27

28

[TapannenbHOCTh TpeX NpsIMBIX. Teopema o TpEx
napajuieJIbHbIX MPSAMBIX. Teopema 0 CKpenIMBatoIINXCs
MIPSIMBIX

[TapannensHoe npoexkTrpoBaHue. OCHOBHBIE CBOMCTBA
napajuieNsHOT0 MPOeKTHpoBaHus. M300pakeHue
pa3HbIX GUTYpP B TApAIIETLHON MPOSKIINI
LlenTpanbHas npoekius. Yol ¢ COHANPaBIE€HHBIMU
CTOPOHAMU. YTOJI MEXKIY MPSIMBIMHU

11.11.2025

11.11.2025

13.11.2025

29

30

3amauy Ha JI0Ka3aTeIbCTBO M MCCIIeIOBAaHNE, CBSI3aHHBIE
C PacHoJIOKEHUEM MPSAMBIX B IPOCTPAHCTBE

[ToHsTHA: MapaIEeTbHOCTD MPSIMOM U TIJIOCKOCTH B
npoctpaHcTBe. [[pu3Hak nmapanienbHOCTH MPSAMOUN U

18.11.2025

18.11.2025
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m1ockocty. CBOMCTBA MapajlIeIbHOCTH MPSMON 1
IJIOCKOCTH

31

32

33

34

FCOMeTpI/I‘-IeCKI/Ie 3aJa4 Ha BBIYHUCIICHUEC U
JI0Ka3aTeNIbCTBO, CBA3AHHBIE C MMAPAIETbHOCTHIO
MPSAMBIX U INIOCKOCTEMN B IMIPOCTPAHCTBE

[TocTpoeHue ceueHus, MPOXOASIIETO Yepe3 JaHHYIO
MPSIMYIO Ha YEPTEKEe U NMapaJlIeIbHOTO APYTod MPSMOA.
Pacuét oTHOILIEHUN

[TapannensHas NpoeKUys, IPUMEHEHUE TS TOCTPOCHUS
ceueHuit kyda u napamienenunena. CBoicTea
napajuieJIenumne1a 1 mpu3Mbl

[TapamrensHble IockocTy. [Ipu3HaKy napaiebHOCTH
JIBYX ILJIOCKOCTEMN

20.11.2025

25.11.2025

25.11.2025

27.11.2025

35

36

TeopeMa o0 mapaICIbBHOCTH U €TUHCTBEHHOCTH
TIJIOCKOCTH, MPOXOJISIIEH Yepe3 TOUKY, HE
MIPUHAIJICKAITYIO0 JAHHOU MJIOCKOCTH U CIEACTBUSA U3
HEee

CaolicTBa napajuieNIbHBIX IJIOCKOCTEH: 0
MapajuIeTbHOCTH MPSIMBIX TIEPECEUCHUSI PU
MEPECEUECHNH JIBYX NapaJlIeIbHBIX MIIOCKOCTEH TpeThen

02.12.2025

02.12.2025

37

38

CBoiicTBa napaienbHbIX MIOCKOCTEN: 00 OTpe3Kax
MapajuIebHBIX IPSIMbIX, 3aKITIOUEHHBIX MEXTY
MapajuIeIbHBIMU IIJIOCKOCTSIMU; O NIEPECEUEHUH NPAMOI
C IByMsl IapaJuIeIbHBIMU IJIOCKOCTSIMU

[ToBTopenue: Teopema [Indaropa Ha mIOCKOCTH

04.12.2025

09.12.2025

39
40

IToBTOpEHME: TPUTOHOMETPUS MPSIMOYTOJIBHOTO
TPEYrOJIbHUKA

CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO Mapajuiesenumneaa

09.12.2025
11.12.2025

41

42

Beruuciienue JUIMH OTPE3KOB B KyOe U MPSMOYTOJIBHOM
napauleIIenuIeie

[lepnieHUKyYIAPHOCTD NPSMOM U IIIOCKOCTH. [Ipu3Hak
MEPIEHIUKYISIPHOCTH IPSIMOM U INIOCKOCTH

R R R

16.12.2025

16.12.2025
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[TepnieHAMKYAAPHOCTD NMPAMOM U TI0CKOCTU. [Ipr3Hak

43 . 1 18.12.2025
MEePIEeHIUKYISIPHOCTU MPSIMON U TUIOCKOCTH
Teopema o CyliecTBOBaHUU M €JUHCTBEHHOCTH MPSIMOIA,

44 MPOXOASAIICH Yepe3 TOUKY MPOCTPAHCTBA U 1 23.12.2025
MEPIECHIUKYISIPHON K TIOCKOCTH

45 [TnockocTH ¥ MepIEHAUKYISIPHBIE UM MIPSIMBIC B 1 93122025
MHOTOTpaHHUKAX

16 [TnockocTu ¥ nepneHAUKYISIPHBIE UM MIPSIMbIE B 1 25 12,2025
MHOTOTpaHHUKAX

47 [Mepnienmukyssip u HaknoHHas. [locTpoeHue 1 30.12.2025
MEPIEeHIUKYIIAPA U3 TOYKU Ha MPAMYIO

48 [lepnennukynsp u HakinonHas. [loctpoenue 1 30 12.2025
MEPIICHINKYIISPA U3 TOYKU Ha TIPSIMYIO

49 Teopema o Tpéx nepneHAUKYIsIpax (mpsmast 1 1 13.01.2026
oOparHasi)

50 Teopema o Tpéx nepneHAUKYIsIpax (mpsamas u 1 13.01.2026
oOpaTHast)

51 VYroa Mexay CKpeluBaOIIMMUCS TPSIMbIMU 1 15.01.2026

59 [Touck nepreHKYIIPHBIX MPAMBIX C TOMOLIBIO 1 20.01.2026
MEePIEeHIUKYISIPHBIX TUIOCKOCTEN

53 OpToroHaibHOE IPOSKTUPOBAHUE 1 20.01.2026

54 [Toctpoenue ceuennii kyda, MpU3MBlI, NpaBUIILHOH 1 22 01.2026
MIUPAMHJIBI C TOMOIIBI0 OPTOTOHAEHOM MPOEKITHH

55 [Toctpoenue ceuenuii Kyoa, MpU3MBI, MpaBHIbHON 1 27 01.2026
MAPAMHEJIBI ¢ TTOMOIIBIO0 OPTOTOHAIEHOM MTPOCKITHH

56 Cummetpus B NPOCTPAHCTBE OTHOCHTEBHO ILIOCKOCTH. 1 27 01.2026
[T10cKOCTH CHMMETPHIT B MHOTOTpaHHUKAX

57 [Tpu3Hak NepreHIUKYIIPHOCTH TPSIMON U TUTOCKOCTH 1 99.01.2026
KaK CIIEZICTBHE CHUMMETPHUH

58 [IpaBuibHBIE MHOTOTpaHHUKH. Pacuér paccrosHuit ot 1 03.02.2026

TOYKH OO0 IINIOCKOCTH
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IIpaBuibHBIE MHOTOTpaHHUKU. Pacdy€r paccTosiHui OT

59 03.02.2026
TOYKHU J0 IIOCKOCTH
CrocoObl OYCTUTh MEPIICHIUKYISPBI: CHMMETPHSI,

60 Y PHCHAMIIIPEL. P 05.02.2026
CJIBUT TOYKH IO IMAPAJICIIBHOMN MPSMOit
Casur no HelapajlieIbHON MPSIMON, U3MCHCHHUE

61 A IoHap PAMOH, 10.02.2026
paccTosiHui
KontposbHas padora "B3auMHOE pacioaoKeHHne

62 p P . pactio. 10.02.2026
MPSMBIX M IJIOCKOCTEH B IPOCTPAHCTBE
[ToBTOpEHME: YrOa MEXKIY MPSIMBIMU Ha TUIOCKOCTH,

63 TPUTOHOMETPHS B IPOU3BOJILHOM TPEYTOJIbHUKE, 12.02.2026
TeopeMa KOCHHYCOB
IToBTOpEHME: YrOJI MEXAY CKPELIUBAOIUMUCS

64 pertHe: yr 7Y CRpeiuBaon 17.02.2026
MPSIMBIMH B TIPOCTPAHCTBE
I'eomeTpruecKre METOAbI BHIYUCIIEHHS yIila MEXK

65 P A yr Y 17.02.2026
MPSIMBIMHA B MHOTOIPaHHHUKAX

BYrpaHHbINA yroyi. CBONCTBO IMHEHHBIX YIIIOB

66  FBYP yr yr 19.02.2026
JBYTPaHHOTO yIJia
[TepnenqukynsapHbie MI0CKOCTH. CBOHCTBA B3aUMHO

67 PHEHIAKYIP Y 24.02.2026
MEePIICHIUKYIIIPHBIX TUIOCKOCTEH
[Tpu3Hak nepreHIMKyYISIPHOCTH TIIOCKOCTEH; TeopeMa o

68 IIPSIMOM IIEPECEUEHMS IBYX IIJIOCKOCTEN 24.02.2026
MIEPIICHIUKYIISIPHBIX TPEThEH TUIOCKOCTH
[IpsaMoyTronsHBIN NapajieieuneT;, Kyo; N3MepeHus,

69 PAMOYT p o 1Y p 26.02.2026
CBOWCTBA MPSIMOYTOJIBHOTO TapaJljIelIeuIea
TeopeMa o0 TMaroHaH MPSMOYTOJIBHOTO

70 peMa o A DAMOYTOTLEO! 03.03.2026
napajuiesienuIe/ a U CICICTBUE U3 Heé
CrepeoMeTpHUYECKUE U MPUKIAIHBIC 3aauH, CBI3aHHbIC

71 peOMEIP pHictan A 03.03.2026
CO B3aMMHBIM PACITOJIOKCHHEM TIPSIMBIX ¥ ITIOCKOCTH
[ToBTOpEHME: CKPENTUBAIONITUECS TIPSMEIE,

72 NapajuleNIbHbIE MIJIOCKOCTH B CTaHJAPTHBIX 05.03.2026

MHOT'OrpaHHUKax
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[Tapa napayienbHbIX IUIOCKOCTEW Ha CKPEIIHBAIOIINXCS

73 MIPSIMBIX, PACCTOSIHUE MEXTY CKPEIIMBAIOIIIUMHUCS 1 10.03.2026
MPSIMBIMU B TIPOCTBIX CUTYAITHSIX

74 PaCCTOfIHI/IC OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT 1 10.03.2026
PSIMOH 10 TIOCKOCTH

75 Brruucnenmne paccToSIHUN MEXIY CKPELIMBAIOIIMMICA 1 12 03.2026
MPSIMBIMH € TIOMOIIBIO TIEPIICHINKY/ISIPHON TUIOCKOCTH
TpéxrpanHblii yroy, HepaBeHCTBA JIJISl TPEXTPAHHBIX

76 yrioB. Teopema [Tudaropa, TeopeMbl KOCUHYCOB U 1 17.03.2026
CHHYCOB JIJIsl TPEXTPAaHHOTO yIiia

77 DneMeHThl CPePUIECKON TEOMETPUH: TEOIC3NUCCKUE 1 17.03.2026
JIMHUY Ha 3emiie

78 KonTponbnas padota "Yrisl u pacctosHus" 1 19.03.2026

79 CI/ICTeMaTI'/'ISaI_[I/I}I 3HaHW# "MHOTrOrpaHHUK U €T 1 24.03.2026
AIIEMEHTHI

80 [Mupamuna. Buasl nupamua. [IpaBunbHas nupamuaa 1 24.03.2026

81 [Ipusma. IIpsamas u HaknoHHAs npusMmel. [IpaBunbHas 1 26.03.2026
npu3Ma

82 [Ipsimoii mapanienenunea, TpsiMOyTrOJIbHBIN 1 07.04.2026
napajuiesnenunena, Kyo

83 Brinyxiible MHOrorpaHHuku. Teopema Oitsiepa 1 07.04.2026

84 Beimykisie MmHororpanauku. Teopema Diinepa. 1 09.04.2026
[IpaBusIbHBIE U IOTYNPABUIBHBIE MHOTOTPAHHUKH

85 KounTponbnas pabora "MHuororpanHHuku" 1 14.04.2026

86 [TonsiTHE BEeKTOpa HA TJIOCKOCTH M B POCTPAHCTBE 1 14.04.2026

87 CymMma BEKTOpPOB 1 16.04.2026

88 PazHocTh BeKTOPOB 1 21.04.2026

89 [IpaBwiio napamenenunena 1 21.04.2026

90 YMHOXEHHE BEKTOpa Ha YHCIIO0 1 23.04.2026

91 Paznoxenue BekTopa 1o 6a3zucy Tpéx BEKTOPOB, He 1 28.04.2026
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JIXKAIIUX B OJHOM IIJIOCKOCTH

92 CkanspHoe Mpou3BeICHNE 1 28.04.2026
93 Brruucnenue yria Mex1y BEKTOpaMu B IPOCTPAHCTBE 1 30.04.2026
94 [Ipocreiimme 3aga4u ¢ BEKTOpaMU 1 05.05.2026
95 [Ipocreiimme 3ama4un ¢ BEKTOpaMH 1 05.05.2026
96 [Ipocreiimme 3a1a4u ¢ BEKTOpaMU 1 07.05.2026
97 [Ipocreiimme 3aga4u ¢ BEKTOpaMU 1 12.05.2026
98 O06o0mieHne 1 cucTeMaTu3aIys 3HaHUH 1 12.05.2026
99 O000111eHIE U CUCTEMATH3aIUs 3HAHUI 1 14.05.2026
100  HTtoroBasi KOHTpOJIBHAs paboTa 1 19.05.2026
101  HroroBas KOHTpOJbHAs padboTa 1 19.05.2026
102  OO6oOmeHue u cucTeMaTH3aIUs 3HAHUH 1 21.05.2026
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KJIACC

Ne KoumnuecTBo yacos Jlata DJIEeKTPOHHbIE
n/_n Tema ypoka Beero Kontpoabnbie  IIpakTnyeckue W3yueHust uudpoBbIe
padoThbI padoTbI o0pa3oBaTe/ibHbIE
pecypcsbl
1 [ToBTOpenue Temsl "KoopauHaTsl BEKTOpa Ha 1
IJTIOCKOCTH M B TPOCTpaHCTBE"
2 [ToBTOopenue TeMbl "CkansipHoe IpoU3BeACHUE 1
BEKTOPOB"
3 [ToBTOpenue Temsl "BrrunciieHne yria Mexmay 1
BEKTOpaMHU B IPOCTPAHCTBE"
4 [ToBTOpenue Temsl "YpaBHEHUE TPAMOIL, MPOXOAALICH 1
yepe3 JABE TOUKH"
5 YpaBHEeHHE MJIOCKOCTH, HOPMaJlb, YpaBHEHHE 1
IJIOCKOCTH B OTPE3Kax
6 VYpaBHEHME IIJIOCKOCTH, HOPMaJlb, YpaBHEHHE 1
IJIOCKOCTH B OTpe3Kax
7 BexTopHoe npousBeneHue 1
8 JIuneliHble HEPAaBEHCTBA, JINHEMHOE TPOrpaMMHUPOBaHUE 1
9 JIuneliHble HEPABEHCTBA, JINHEMHOE TPOrpaMMHUPOBaHUE 1
10 AHaNUTUYECKUE METObI Pacu€Ta yriia Mexiay 1
MPSIMBIMU B MHOTOTPaHHHUKAX
11 AHaNUTUYECKUE METObI Pacu€Ta yriia Mexiay 1
IJIOCKOCTSIMU B MHOTOTPaHHUKaX
12 ®dopmysa pacCTOSHUS OT TOUKH JI0 TNIOCKOCTH B 1
KOOpJMHATAX
13 HaxoxzaeHne paccTossHUI OT TOYKHU A0 IUIOCKOCTH B 1
Kyoe
14 Haxoxnenne paccTostHui OT TOUYKHU JI0 TIIOCKOCTH B 1
MPaBUIILHON MUpPAMKJIE
15 KonTtponbHas pabota "AHanutuueckas reomerpus” 1 1
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Ceuenus MHOI'OIr'paHHUKOB: CTaHAAPTHBIC

16 MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAaHHUKOB: METO/] CJIEJIOB

18 CeueHusi MHOTOTPaHHUKOB: CTAaHAAPTHBIC MIOCKOCTH,
nepeceyeHus MPsSMbIX U MIIOCKOCTEN

19 [TapanienbHble MpsMbIE U TUIOCKOCTH: MapalljiesibHbIe
CeUeHUs

20 HapaJIJIeHBfIBIe MPsIMBIC U TUIOCKOCTH: Pacuér
OTHOIICHUH

21 [TapanmnenbHbIe MPSMBIC U TUIOCKOCTH: YTIIBI MEXTY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU
[leprnieHIuKyNSpHBIE MIPSIMbIE U TUIOCKOCTH:

22 CTaHJIAPTHBIC MAPBI MIEPIICHINKYISIPHBIX TUIOCKOCTEH U
MPSIMBIX, CHMMETPHH MHOTOT'PAaHHUKOB

23 [leprnienIuKyNnsIpHBIE MPSIMBIE U TUIOCKOCTH: TEOPEMa O
TpeX MEePICHIUKYIIIpax

o4 [TeprieHIUKYISIPHBIC TIPSIMBIC U TUIOCKOCTH:
BBIYHCIICHHS IJTMH B MHOTOTPaHHUKAX

o5 [ToBTOpEHME: MO MHOTOYTOJILHUKOB, (DOPMYIIBI
JUTSI TUTOIIA/IeH, cCOOOpakeHUs TO100us

26 [ToBTOpEHME: MO MHOTOYTOJILHUKOB, (DOPMYIIBI
JUTSI TUTOIIA/IeH, cCOoOpakeHUs TO100us

27 [ToBTOpEHME: TUIONIAAN MHOTOYTOJIEHUKOB, ()OPMYJTHI
JUIS TIIOMIA/IeH, COOOpakeHUsI MOA00H
[Tnomaau ceyeHnit MHOTOTPAaHHUKOB: TTIOIIATN

28 MMOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOPaKEeHUS
Mog00us
[Tnomaau ceyeHnt MHOTOTPAHHHUKOB: TTIOIIATN

29 MMOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOPaKEeHUS
Mog00ust

30 KonTponbnas pabota "[loBTOpeHUE: MHOTOTPAHHUKH,
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CEYEHHUSI MHOTOTPAaHHHUKOB"

006bEM Tena. O0beM PSIMOYTOIBLHOTO

31 napajuiesienuneaa

32 3anaun 00 yaBOoeHUHU Ky0a, 0 KBaapaType Kyoa; o
TPUCEKIUH yIiia

33 CrepeoMeTpuuecKkre 3aauu, CBI3aHHbIE C 00bEMOM
MPSIMOYTOJIBHOTO Tapasuiesienumeia

34 [Ipukiiaguele 3aa4u, CBSI3aHHBIE C BEIUUCICHUEM
00BEMa MPSMOYTOJIBLHOTO MapalljieNienuneaa

35 O0BEM npsIMOI TIPU3MBI

36 CrepeomeTpuuecKkue 3aa4u, CBsI3aHHbBIE C
BBIUHCIICHHEM 00bEMOB MPSIMOUN MPU3MBI

37 [Ipuknannele 3a1a4m, CBI3aHHBIE C 00BEMOM MPAMOI
MIPU3MBI

38 Brruncnenne 00bEMOB TeIT ¢ TIOMOIIBIO ONPEACIEHHOTO
unTerpana. O6bEM HaKIIOHHON MPU3MBI

39 Brruncnenne 00bEMOB Tell ¢ TOMOIIBIO ONPeAeIEHHOTO
uHTerpana. O6bEM NupaMu/Ibl

40 ®opmyna 06béMa nupamuibl. OTHOILIEHUE 00BEMOB
MUPaMH]I C OOIIHUM YTIIOM

a1 ®opmyna 06béMa nupamuibl. OTHOILIEHUE 00BEMOB
MUPaMH]I C OOIIHUM yTIIOM

42 CTepGOMe”EqueCKHe 3a/lauu, CBA3aHHbBIE C 00bEMaMu
HaKJIOHHOH MPU3MBbI

43 CrepeomeTpHuueckue 3aa4u, CBsI3aHHbIE C 00BEMaMU
MU PAMH/TBI

44 [Mpuknanueie 3anaun mo Teme "OO0bEMBI TEN",
CBSI3aHHBIE C 00HEMOM HAKJIOHHOW MTPU3MBI

45 [Tpuknagueie 3agaun mo Teme "OO0BEMBI TEN",
CBSI3aHHBIE C 00BEMOM MHUPAMUIBI

46 [Ipumenenne 00bEMOB. BeruncieHue paccTossHust 10
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IIJIOCKOCTH

47 Kontponbnas padora "O0bEM MHOTOrpaHHHUKA" 1

48 HI/IJ‘II/IHI[pI/I‘ICCKafI MOBEPXHOCTh, 00pa3yrolue 1
LJIMHIPUYECKON TOBEPXHOCTU

49 Humuaap. [pssmont kpyrosoiut nunuHap. 11nomans 1
MMOBEPXHOCTH IIMIIMH/PA

50 Konunyeckas moBepXHOCTh, 00pa3yrolire KOHUYECKOM 1
nosepxHoctu. Konyc

51 Ceuenne KOHyca MJIOCKOCTHIO, MapalIebHOM 1
IJIOCKOCTH OCHOBAHUS

52 YCGIIFHHLHZ KoHyc. I300paxeHne KOHycoB U 1
yCeuEHHBIX KOHYCOB

53 [Tnomanb 60k0BOM MOBEPXHOCTH U MOJHOM 1
MIOBEPXHOCTU KOHYCa

54 [Tnomans 60KOBOI MOBEPXHOCTH U MOJTHOU 1
MMOBEPXHOCTH KOHYCa

55 CrepeoMeTpuuecKkue 3aaud Ha JI0Ka3aTeNLCTBO 1 1
BBIUHCJICHHE, TIOCTPOCHUEM CEUEHUI IIUINH/PA, KOHYyCa

56 CrepeoMeTpuuecKkue 3ajaun Ha 710Ka3aTeNbCTBO 1 1
BBIYHCIIEHHUE, IOCTPOCHUEM CEYEHHUH LIMIMHIPA, KOHYyCa

57 [TpuknagHeie 3a1a4n, CBI3aHHBIE C UIUHIPOM 1

58 [TpuknagHelie 3a1a4n, CBI3aHHBIE C UIUHIPOM 1

59 Cdepa u map 1

60 Ilepeceuenue ceps! u mapa c miaockocteto. Kacanue 1
11apa u cgepsl IOCKOCThI0. Bua n n3o0paxenue mapa

61 Ilepeceuenue cepsl u mapa ¢ mwiockocTsbio. Kacanue 1
1apa 1 cepsl miockocTbio. Bun n n3odpaxenue mapa

62 VYpaBuenue coepsl. [Tnomans chepsl u e€ uacreit 1

63 Cummerpus chepsl 1 mapa 1

64 CrepeoMeTpHuecKre 3aJa4ui Ha 10Ka3aTeIbCTBO U 1

BBIYHMCIICHHE, CBSI3aHHBIE CO cpepoit U mapom,
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IIOCTPOCHUEM UX CEYCHHI MIIOCKOCTRIO

CTCp@OMeTpI/I‘ICCKI/Ie 3aJa4u Ha A0Ka3aTCJIbCTBO U

65 BBIUMCIICHHE, CBSI3aHHBIE CO Chepoii U mapom, 1
MIOCTPOCHHUEM UX CEYCHH MIIO0CKOCTHIO

66 [Ipukiagueie 3a1a4n, CBsI3aHHBIE CO chepoit U mapom 1

67 [ToBTOpEHME: OKPYKHOCTH HA TIIOCKOCTH, BHIYUCIICHUS 1
B OKPY>KHOCTH, CTaHIapPTHBIE TIOJO0HS

68 Paznuunbie KoMOMHAIIMY TET BpAIICHUS U 1
MHOTOTPaHHUKOB

69 3amaun no Teme "Tena v MOBEpXHOCTH BpameHus" 1

70 3anaun o Teme "Tena U MOBEPXHOCTH BpalieHus " 1

71 KonTponbHast padota "Tena u HOBEpXHOCTH BpaleHUs " 1

79 O0béM mumuHIpa. Teopema 06 00bEME TPSIMOTO 1
HWIMHIpA

73 Brruncnenme 00bEMOB Tell ¢ TOMOIIBIO ONPeAeIEHHOTO 1
uHterpana. O6bpéM KoHyca

74 [Tnomanu 60KOBOM U MOTHOM MOBEPXHOCTU KOHYCA 1

75 CrepeoMeTpHuyecKHe 3aJjauu, CBI3aHHbIE C 1
BBIUUCIIEHEM 00BEMOB IIHITMH/IPA, KOHYCa

76 HpI/IKJIaJIHI)IGVSaJIanI/I o TeMe "OO0BEMBI U IUIOIIAINA 1
MOBEPXHOCTEH Tel
O06BEM mapa u maposoro cekropa. Teopema 00 00bEMe

77 mapa. [Tmomane cheprr. CTepeomeTpruyeckue 3aaauu, 1
CBSI3aHHBIE C BBIUMCIIEHUEM 00BEMOB I11apa, IapoBOro
CErMEeHTa U IIapOBOT'0 CEKTOpa
[Tpuknagueie 3agaun mo Teme "OO0BEMEBI TEN",

78 CBsI3aHHBIE ¢ 00BEMOM I1apa U IJIOMIAIbI0 CPEpHI. 1
CooTHOIICHNST MEKIY TUIOMAISIMU TIOBEPXHOCTEH 1
00bEMaMU MOT0OHBIX TeT

79 ITonoGHbIe Tena B mpocTpaHcTBe. M3MeHeHne oobéma 1

npu nopo6un. CrepeoMeTpruecKue 3a/1auu, CBI3aHHbIE
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80

C BbIYHMCIIEHHEM 00BEMOB TeJ U IJIoLaaen
IMOBEPXHOCTEN

KonTponpnas padora "[1nomaam moBepxHOCTH U
00BEMBI KPYTIIBIX TEN"

81

82

83
84

JIBrxenus npoctpancTBa. OTodOpakeHus. [BrkeHus u

paBeHCTBO (puryp. OOmIMe cBOKWCTBA ABHKCHUN

Bupl 1BukeHUI: napauiesIbHbIN IEPEHOC,
LIEHTpAJIbHAsi CAMMETPHUS, 3€pKajbHasi CHMMETPHS,
IIOBOPOT BOKPYT IIPSIMOI

[IpeobpazoBanus nmoxoowus. [Ipsmas u chepa Ditnepa

FGOMeTpI/I‘leCKI/IC 3a/la4ui Ha IPUMCHCHUC JIBHUIKCHHUA

85

Kontponbras padota "BekTopsl B mpocTpancTse”

86

87

88

89

Oo6o0maromiee moBTopeHue 11 MOHITHI 1 METOIOB
Kypca reomerpuu 10—11 kiaccoB, cuctemaTu3amus
3HaHuii: "[lapaiienbHOCTh MPSAMBIX U TJIOCKOCTEN B
npocrpaHcTae”

O6o06maromee mopropenue 11 MOHSITHIA U METOJIOB
Kypca reomerpun 10-11 knaccoB, cucreMaTH3aIMs
3HaHui: "BekTopkl B mpocTpaHcTBe"

O6o0maromiee moBTopeHue 11 MOHITHIT 1 METOIOB
Kypca reomerpun 10—11 kiaccoB, cuctemaTuzanus
3HaHUi: "BekTopkl B mpocTpaHcTBe"
O6o6maromniee mopropenue 11 moHsTHII U METOJOB
Kypca reomerpuu 10—11 kiaccoB, cucTemaTu3amus
3HaHuil: "O0beM MHOTOrpaHHUKA"

90

O6o6maromniee mopropenue 11 moHsITHII U METOJOB
Kypca reometrpun 10—11 knaccoB, cucremaTuzanus
3HaHuil: "O0beM MHOrOrpaHHUKA"

91

O6o6matomniee mopropenue 11 moHsITHII U METOJIOB
Kypca reometrpun 10—11 knaccoB, cucremaTuzanus

3HaHuil: "Ilnomany noBepxXHOCTH U 00BEMBI KPYTIIBIX

Ten"
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O6o6maromiee moBTopeHue 11 MOHITHIT 1 METOIOB
Kypca reomerpuu 10—11 kiaccoB, cuctemaTuzamus

92 o . 1

3HaHuii: "Ilnomaan NoBepXHOCTH B 00BEMBI KPYTIIBIX

Ten"
93 HroroBast KOHTpoOJIbHAsI paboTa 1 1
94 Hrorosast KOHTpoOJIbHAsI paboTa 1 1
95 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMAaTH3allvsl 3HAHUN 1

Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€ POJIb
96 B Pa3BUTHUHU COBPEMECHHBIX HHKCHEPHBIX U 1
KOMIIBIOTEPHBIX TEXHOJIOTHIA

Hctopus pa3BUTHS CTEPEOMETPUH KaK HAYKHU U €€ poiib
97 B Pa3BUTUU COBPEMEHHBIX MHKCHEPHBIX U 1
KOMIIBIOTEPHBIX TEXHOJIOT Ui

Hcropus pa3BUTHsI CTEPEOMETPUU KaK HAYKU U €€ POJIb
98 B Pa3BUTHUN COBPEMEHHBIX HHKCHEPHBIX U 1
KOMIIbIOTEPHBIX TEXHOJIOIHI

Hcropus pa3BUTHsI CTEPEOMETPUU KaK HAYKU U €€ POJIb
99 B Pa3BUTHUU COBPEMEHHBIX HHKCHEPHBIX U 1
KOMITBIOTEPHBIX TEXHOJIOTHIA

Hcropust pa3BUTHS CTEPEOMETPHN KaK HAyKH U €€ poJIb
100 | B pa3BUTHU COBPEMEHHBIX HHKECHEPHBIX U 1
KOMITBIOTEPHBIX TEXHOJIOTHIA

Hcropus pa3BUTHS CTEPEOMETPUM KaK HAyKH U €€ poJib
101 B pa3BUTHUU COBPEMEHHBIX HHKECHEPHBIX U 1
KOMIIBIOTEPHBIX TEXHOJOTUI

Hcropus pa3sBuTHs CTEpEOMETPUM KaK HAYKH U €€ POJIb

102 | B pa3BUTHUU COBPEMEHHBIX UHKEHEPHBIX U 1
KOMITBIOTEPHBIX TEXHOJIOTHIA
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC
Kon .
TG T IIpoBepsiemble NpeIMeTHbIE Pe3yJILTATbI 0CBOCHHS! OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero od0pa3oBaHusi
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBaTh MOHATUSAMU: TOUKA, PsMasi, INIOCKOCTb
79 [IpuMeHsATh aKCHOMBI CTEPEOMETPUM M CIEACTBUS M3 HUX NpPU PEIICHUH
reOMEeTPUUECKUX 3a/1a4
73 OHepI/IpOBElTB HNOHATUSAMMU: MAPAIIENBHOCTh U NMEPNEHAUKYISAPHOCTh NMPSAMBIX U
TUIOCKOCTEH
74 KnaccupunupoBarh B3aUMHOE pPACHOJIOKEHHE MPSAMBIX U IUIOCKOCTEH B
IPOCTPAHCTBE
OnepupoBaTh MOHATUSMH: IBYTPAHHBIA Yroj, TPAaHH JBYTPAaHHOTO yriia, pedpo
7.5 JBYIPaHHOI'O yIJa, JIMHEHHBIA Yroa JBYTPaHHOIO YrIja, rpagycHas Mmepa
JIBYTPaHHOTO yTJia
76 OnepupoBarh MOHATHUSMH: MHOTOTPAHHUK, BBIHyKUJII)IfI U HEBBIMTYKIIBINA
MHOT'OI'PaHHMK, 3JIEMEHThI MHOTOTPAHHUKA, IPaBUJIbHBI MHOTOI'PaHHUK
77 Pacnio3HaBaTh OCHOBHBIE BH/Ibl MHOI'OIPDAaHHMKOB (IMpamMuaa, IpU3Ma,
IPSIMOYTOJIbHBIN MapajuieNenumnes, Kyo)
KiaccupunmpoBars MHOTOrpaHHUKH, BRIOMPAst OCHOBAHHMS JIJISl KJIAaCCU(UKAIINN
7.8 (BBIIYKJIbIE W HEBBIYKJIble MHOTOTPAaHHUKH, MPABUJIbHBIE MHOTIOIPaHHUKH,
IpSMbIE U HAKIIOHHBIE TTPU3MBI, MTApaJIeIICITUIIC IbI)
7.9 OnepupoBaTh MOHATUSAMH: CEKYIas TNIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB
710 OOBACHATH MPHUHLHUIBl TOCTPOCHHUS CEYEHUH MHOTOTPAHHUKOB, MHCIOJIb3YS
METO/ CJIEJIOB
CTpouTh Ce4eHHs] MHOTOTPAaHHUKOB METOJIOM CJIE/IOB, BBIIOJIHATH (BEIHOCHBIE)
7.11 IUIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTyp: BUJ CBEPXY, COOKY,
CHH3Y
Pemrate 3amaun Ha HAXOXIEHUE T€OMETPUYECKUX BEIMYMH IO 00paslaM WiH
QITOPUTMaM, TNPUMEHSS H3BECTHBIE AHAIUTHUECKHUE METOJbl IPH pEIIeHUH
7.12 CTaHJAPTHBIX MaTEMaTHUECKUX 3aJad Ha BBIUYMCIEHHUE PACCTOSHUN MEXITY
JIBYMs TOYKaMH, OT TOYKH JO MPSAMOH, OT TOYKHIO TIJIOCKOCTH, MEXKAY
CKPEIIMBAOIIUMUCS MPSMBIMH
Pemrate 3amaun Ha HAXOXIEHUE T€OMETPUYECKUX BEIMYMH 1O 00pasiaM WiH
QITOPUTMaM, TNPUMEHSS H3BECTHBIE AHATUTHUECKHE METOJbl IPH pEIICHUH
7.13 CTaHIAPTHBIX MAaTEeMAaTHYECKHX 3aJad Ha BBIUUCICHHE YIJIOB MEXIY
CKPELIMBAIOIIUMUCS TPSAMBIMH, MEXIy TMpsAMOH U IUIOCKOCTBIO, MEXIy
TUTOCKOCTSIMH, JIBYTPAHHBIX YTIIOB
Bbraucnate 00bEMBI M IIIOMIAIM TOBEPXHOCTEH MHOTOTPAaHHHUKOB (TIpU3Ma,
7.14 nupaMujia) ¢ MNOpUMEHEHHEM (OPMYI, BBIUUCIATh COOTHOLIEHHS] MEXAY
IUIOINAASIMU TTOBEpXHOCTEH, 00bEMaMU OJJOOHBIX MHOTOTPaHHUKOB
715 OnepupoBaTh MOHATUAMH: CHMMETPUSi B TIPOCTPAHCTBE, LEHTP, OCh H

IJIOCKOCTh CHMMETPHUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUHU (PUTYPbI
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W3Bnekatb, mpeoOpa3oBbIBaTh W UHTEPIPETHPOBaTh HHDOpMaLMIO O

7.16 IPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (DUTYpax, MPEACTABICHHYIO Ha YepTexKax
U PUCYHKaX
[TpumensaTh TreomeTpuyeckre (QaxkThl Ui pEeIIEHHUs] CTEPEOMETPUUECKUX 3a/ad,
7.17 IIPEANOJIAraloIUX HECKOJIBKO IAaroB PELICHUs, €CIU YCIOBUS IPUMEHEHUS
3ajJlaHbl B ABHOM (popme
718 [IpumensaTs  mpocTeiiiie  NporpaMMHBIE  CPEACTBA M JJIEKTPOHHO-
KOMMYHHUKAIIHOHHBIE CUCTEMBI IIPH PEIICHUH CTEPEOMETPUIECKHX 33124
719 [IpuBoAMTH MPUMEPHI MATEMATUYECKHX 3aKOHOMEPHOCTEH B MPHUPOJIE U JKU3HH,
pacrio3HaBaTh IIPOSIBJICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpuMeHATh MOJIydyeHHblE 3HAHUSA Ha MPaKTHKE: aHAIU3UPOBATH peabHbIC
CUTyallud W TPUMEHSATh HM3YYCHHBIC MOHATHS B MPOIECCE MOUCKA PELICHHS
MaTeMaTHYeCKu CQHOPMYJIUPOBAHHOW MPOOJIEMBbI, MOJEIMPOBATh peajbHbIE
7.20 CHUTyallul Ha S3bIKE€ TE€OMETPHM, HCCIEOBATh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM TIE€OMETPUYECKMX IOHATUI M TeopeMm, ammapara anreopsl,
pemaTh MpaKTHYECKHe 3aJad, CBA3aHHBIE C HAXOXKICHHEM T€OMETPUYECKHX
BEJIMYMH
11 KIIACC
Kon .
T IIpoBepsiemble Npe1MeTHbIE Pe3yJILTATbI 0CBOEHHS OCHOBHOI
00pa3oBaTeIbHOI MPOrpaMMBbl CpeHero o0ero 06pa3oBaHus
pe3yJabTara
6 ['eomerpus
OnepupoBaTb MNOHATUSAMM: LWIMHAPUYECKas IIOBEPXHOCTb, 0Opasyrolue
6.1 IIMHAPUYECKOM  TOBEPXHOCTH, LWIMHADP, KOHHYECKass  IOBEPXHOCTH,
o0pa3yrolre KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruecKkasi IOBEPXHOCTh
6.2 Pacnio3naBatk Tena BpaieHus (WIMHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CIIOCOOBI MOJTYYSHHs TEJl BPALICHUS
6.4 KnaccugunupoBats B3auMHOE pacnookeHne cepsl U MIIOCKOCTH
OnepupoBaTh TOHSATHSIMHU: IAPOBOH CETMEHT, OCHOBAaHHE CETMEHTa, BHICOTA
6.5 CerMEHTa, IIAapOBOW CIIOH, OCHOBaHME IIapOBOrO CJOs, BHICOTA IIAPOBOTO CIIOS,
11apOBOM CEKTOP
6.6 Beraucnare 00bEMBI | IO TIOBEPXHOCTEH TeJ BpaIleHUs, TEOMETPUIECKUX
' TeJI C MPUMEHEHUEM (HopMyI
6.7 OnepupoBaTh NOHATHUSMH: MHOTOI'PDAaHHMK, BIIUCAHHBIA B cepy U ONMUCAHHBIN
' okoJio chepsl, chepa, BMCaHHAST B MHOTOTPAaHHUK WIH TEJIO BPAIIEHUS
6.8 BBIUUCIATE COOTHOMICHHUS MEXAY IUIOMAIsIMA TIOBEPXHOCTEH M 00BEMaMu
' NOJOOHBIX TeJ
6.9 H30§Pa>KaTL u3yyaemble (UIYypsl OT pyKHM H C TPUMEHEHHEM MPOCTBIX
YepTEKHBIX HHCTPYMEHTOB
6.10 BbInonHATE (BBIHOCHBIE) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: BuI cBepxy, COOKY, CHU3Y; CTPOUTH CEUSHHSI TEJ BPAIICHHSI
W3Bnekatb, WHTEPIPETHPOBATH W  TPEoOPa3OBBIBATE  MHPOPMALHUIO O
6.11 IPOCTPAHCTBEHHBIX FEOMETPUUECKUX (PUTypax, MPeICTABICHHYIO Ha YepTexax U

PpUCYHKaxX
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6.12

[TpumensTh reomerpuueckue (GakThl ISl PEIICHUs CTEPEOMETPUUECKHUX 3ajad,
MPEANOaratouX HECKOJIbKO IIAroB pEIICHMs, €CJIH YCJIOBUS NPUMEHEHUs
3aJlaHbl B IBHOU opMme

6.13

OnepupoBaTh MOHSATUEM: BEKTOP B IPOCTPAHCTBE

6.14
6.15

6.16

BBINOTHATE IEHCTBHUS CIIOXKEHHSI BEKTOPOB, BHIYMTAHUS BEKTOPOB U YMHOKEHUS
BEKTOPA Ha YHCII0, OOBSICHATH, KAKUMU CBOMCTBAMH OHU 00JIaIal0T

[IpuMeHnsTh MpaBMIIO NapaJJIeIeNUIeaa MPY CI0KEHUH BEKTOPOB

OnepupoBaTh MOHSTHSAMHU: JCKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP,
MOJZlyJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, YTOJ MEXIY
BEKTOpaMHU, CKaJIIPHOE  MPOU3BEJICHUE  BEKTOPOB, KOJUIMHEApHbIE U
KOMIUTAaHAPHBIE BEKTOPbI

6.17

6.18
6.19

HaxoauTe cyMMy BEKTOpPOB M NPOM3BEIACHHME BEKTOpPA HA YHUCIIO, YTOJI MEXAY
BEKTOPAMH, CKaJSIPHOC IPOU3BEACHUE, paCKIaAblBaTh BEKTOpP IO JIBYM
HEKOJJIMHEAPHBIM BEKTOpaM

3aaBaTh IUIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPAUHAT

Pemats mnpocteiliine reoMeTpuueckue 3aJayd Ha IMPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOIO METOJA

6.20

Pematsn 3aJa4M Ha A0Ka3aTCJIbCTBO MAaTEMATHUYCCKHUX OTHONICHUHN U HaxXO0XIACHUC
TCOMETPHUICCKUX BCIIMYUH I10 o6pa3uaM HJIK aJiIrOpUuTMaM, NpUMCHAA U3BCCTHLIC
MCTOJbI IIpU pCIICHUN CTAHAAPTHBIX MATCMATHYCCKHUX 3a/la4

6.21

6.22

6.23

[IpumensTb  mpocTedlne  OpOrpaMMHBIE  CpPelICTBA M OJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKUX 3a1au

HpI/IBOI[I/ITB IMPUMCPbI MATCMATUUCCKUX 3aKOHOMepHOCTeﬁ B IMPpHUPOAC U KU3HH,
PacCIIo3HaBaTh MPOABJICHUC 3aKOHOB I'COMETPHUH B UCKYCCTBC

[IpuMeHATH mONy4YeHHBIE 3HAHUS HAa IIPAKTUKE: aHAIU3UPOBATH DPEAbHbBIC
CUTyallUM W IPUMEHATH H3YyYCHHBIE IIOHATUSA B IIPOLECCE IIOMCKA PELICHUS
MaTeMaTU4ecKu CQHOPMYJIUPOBAHHON MpoOJIeMbl, MOAEIUPOBATH peajbHbIE
CUTyallUd Ha sA3bIKE TE€OMETPUHU, HCCIEAOBATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM TIE€OMETPUYECKHX IOHATUH M TeopeM, ammapara ajireOpsl,
peuiarb IPaKTUYECKHUE 3a7auM, CBS3aHHBIE C HAXO0XKIACHUEM I'€OMETPUYECKUX
BEJINYUH
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IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon ‘ IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

7

7.1

7.2

I'eomerpus

OcHoBHbI€ IOHATHA cTepeomeTpun. Touka, npsiMas, INIOCKOCTb, TpocTpaHcTBO. [lonsATHe
00 aKCHMOMAaTHUYECKOM IOCTPOEHUH CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUHU U CIIEICTBUS
U3 HUX

B3aumHO€e pacnoioxeHue MpsiMbIX B IIPOCTPAHCTBE: MIEPECEKAIONINEC, IapalIEIbHbIE U
CKpeluBaromuecs npsaMslie. [lapainenbHOCTh NPAMBIX M IJIOCKOCTEN B IPOCTPAHCTBE:
napajuleJbHble  IIPSAMBIE B IPOCTPAHCTBE, NAPAUIEIBHOCTH  TPEX  INPSAMBIX,
[apaJUIEIIbHOCTh IPSIMOM M IUIOCKOCTH. YIUIBIC COHAIIPABICHHBIMM CTOPOHAMH, YIOJI
MEXIy MpAMBIMH B IHpPOCTpaHCTBE. llapamienpbHOCTh IUIOCKOCTEH: MapajllesibHbIe
IJIOCKOCTH, CBOMCTBA MAapauIeNIbHBIX IIOCKOCTEeW. IIpocrelimme NnpoCTpaHCTBEHHBIE
(GuUrypsl Ha MJIOCKOCTU: TETpa3p, KyO, napajuienenues], HOCTpPOeHUE CeUeHHH

7.3

7.4

[lepieHAUKYIAPHOCTh MPAMONM W IUIOCKOCTHU: TEPIEHIAUKYISpPHBIE TMpsSMbIE B
MMPOCTPAHCTBEC, MPAMBIC MAPAJUICIBHBIC W IMCPHNCHAUKYIIAPHBIC K IINIOCKOCTH, IMPU3HAK
NEPIEeHIUKYIIPHOCTH NPAMON M TIJIOCKOCTH, T€OpeMa O MPSMOIl MepHeHAUKYISIPHOI
MJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YTrOJ MEXKIY MPSIMOM M TIJIOCKOCTHIO, JIBYTPAHHBIN
yroJi, TMHEWHBIN Yroj AByrpaHHoro yria. [leprneHauKkynsp u HaKJIOHHBIE: PACCTOSTHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSHUE OT MPSMOM 1O TUIOCKOCTH, MPOEKIHs (UTyphl Ha
IUIOCKOCTh. [lepneHauKyIapHOCTh IUIOCKOCTEW: MpPU3HAK MEPHEHIUKYISIPHOCTH ABYX
mrockocreit. Teopema o TpEX neprneHIuKyIsipax

IlonsiTHe MHOTrOrpaHHMKA, OCHOBHBIE JJEMEHTHl MHOTOIDAHHMKA, BBIIYKIbIE U
HEBBIITYKJIbIE MHOIOTPAaHHUKH, pa3BEPTKA MHOrorpanHuka. [Ipusma: n-yrosbHas npusma,
rPaHd M OCHOBAHUS IMpPHU3MBbI, NpsAMas M HAKIOHHAs NpPU3MbI, OOKOBasg M IOJIHAs
MIOBEPXHOCTh Mpu3Mbl. [lapamienenumnen, NOpsAMOYTOJIBHBIA IapajuIeIEHUNe] U €ro
cBoiictBa. [lupamuaa: N-yroiapHas nupamMujia, TpaHu U OCHOBaHHUE MUpaMubl, O0KOBas 1
IIOJIHASL TIOBEPXHOCTh NHMPaMUJbl, NMpaBWIbHAS M YCEUEHHAs NUPAMUJA. DJIEMEHTHI
npu3Mbl W nupamuasl.  [IpaBHIIBHBIE MHOTOTPAaHHUKM: IOHSATHE IPAaBHIBHOTO
MHOTOI'DAHHMKA, [IpaBWJIbHAs IpU3Ma W [pPaBWIbHAs [HUpaMuia, IpaBUIIbHAL
TpeyrojbHas MUpaMuJia U NpaBUIbHBIA TeTpadap, KyO. [IpeacraBnenne o mpaBUIbHBIX
MHOTOTpaHHMKaX: OKTa’dap, TOAEKadAp U ukocadapyrue CedeHus NpU3Mbl U TUPAMHUIBI

7.5

CI/IMMeTpI/IH B MIPOCTPAHCTBE: CHUMMETPUA OTHOCHUTCIIBHO TOYKH, HpHMOﬁ, INJIOCKOCTH.
OJIeMEHTEI CUMMCTpPUU B nmupamMuaax, napamiCIcnmicaax, IMpaBUJIbHBIX
MHOT'OI'paHHUKAaxX

7.6

Beruucnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, AnaroHany, yrisl. [nomans 0okoBoi
MIOBEPXHOCTH U TIOJTHOM MOBEPXHOCTH MPSIMOM MPU3MBI, TUIOIIAAh OCHOBAHUI, TeOpeMa O
OOKOBOW MOBEPXHOCTH TNpsMOM mpu3Mbl. [lnomans OOKOBOW MOBEPXHOCTH H
MOBEPXHOCTH TPABWJIGHOW TNHPAMHIBI, TEOpeMa O IUIOMANNd YCEUYEHHOW ITHPaMHIBL.
[Tousitue 06 00bEMe. OOBEM MUpaMuIbl, IPU3MBI

1.7

[Tonobusie Tena B mpocTtpaHcTBe. COOTHOLIEHHUS] MEXAY IUIOMIAIIMU MOBEPXHOCTEH,
00BbEMaMU MOAOOHBIX TeT
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11 KIIACC

Koxa

HpOBepﬂeMblﬁ JIEMECHT COACPKAHUSA

6

I'eomerpus

6.1

[wmHapuyYecKass TMOBEPXHOCTh, O00Opa3ylollfe WIMHAPHYECKOW MOBEPXHOCTH, OChH
LWINHAPUYECKON MOBepXHOCTU. LlunmuHiap: ocHOBaHMS M OOKOBas IOBEPXHOCTH,
o0pasyronias 1 ock, IMJIOHIa b O0KOBON H MOJHOW OBEPXHOCTH

6.2

Konnueckasi moBEpXHOCTh, 00pa3yloIIMe KOHUYECKOW MOBEPXHOCTH, OCh M BEpIIMHA
KOHHMUECKO! noBepxHocTU. KOHyC: OCHOBaHME U BepllnHa, 0Opa3yrolias ¥ oCh, IUIOIAb
OOKOBOII U TIOJIHOM MOBEPXHOCTU. Y CEYEHHBIN KOHYC: 00pa3yIoIine U BBICOTA, OCHOBAHUS
1 00KOBasi NOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paamyc, AUAMETp, IUIOMIAAL MOBEPXHOCTH cdepbl. Bzaumuoe
pacrionoxxeHue chepsl M INIOCKOCTH, KacaTellbHas INIOCKOCTH K cdepe, momanb chepsl

6.4

N300paxeHue Ten BpalleHus Ha INI0CKOCTH. Pa3BépTka nMIuHApa U KOHyca

6.5

KoMOuHanuu Ten BpamieHuss 1 MHOTOTPAaHHUKOB. MHOTOTpaHHHK, OMHCAHHBIA OKOJIO
cdepsl, cdepa, BucaHHasi B MHOTOTPAHHUK, WIH TEJIO BpallleHus

6.6

[Tonsitue 006 o0bEMe. OcHOBHBIE CcBOHCTBA 00BEMOB Ten. Teopema 00 00BEME
NPSMOYTOJIBHOTO Tapajuienenunena u ciuenctsus u3 He€. OO0bEM IMIMHApA, KOHYCA.
O06bEM mapa u mIomaab chepol

6.7

[Tonobubie Tena B mpocTpaHcTBe. COOTHOIICHHS MEXIY IUIOMIAISMU TOBEPXHOCTEH,
00BpEMaMU TTOOOHBIX TEN

6.8

Ceuennss uwiIMHIpa (MapajyielbHO W TMEPHEHIUKYJSIPHO OCH), CEYEHHs KOHyca
(mapasuienbHOE OCHOBAHMIO U IPOXOJsIIee Yepe3 BepIIMHY), CeUeHHUs I1apa

6.9

Bekrop Ha miockocth M B npocTpaHcTBe. (CIOKEHHWE U BBIUUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOopa Ha 4ucio. Pa3noxkeHume BekTopa MO TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBwiio mapamtenenunena. Pemenue 3amad, CBSA3aHHBIX C IPUMEHEHHEM
IIpaBUJI IEUCTBUM C BEKTOPAMH

6.10

[IpamoyronbHass cucremMa KOOpAMHAT B THpocTpaHcTBe. KoopauHatel BEKTOpA.
[Ipocreiimve 3amaum B KOOpAMHATaX. Yroia Mexay BekTtopamu. CkanspHoe
MPOU3BEJCHUE BEKTOPOB. BBIUMCIECHHE YII0B MEXAY NPSAMBIMH M IUIOCKOCTSIMU.
KoopnnHaTHO-BEKTOPHBII METOJT TP PEIIEHUH T€OMETPUYECKUX 3a]1a4

32




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NPoBePSIEeMOro
TpedoBaHus

IIpoBepsiemblie TpeOOBAHUS K NPEAMETHBIM pe3yJibTaTaM O0CBOCHUSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHero o01ero 0opa3oBaHus

Bnanenune wmeromamMum [0Ka3aTeNbCTB, aJrOPUTMAMU pEIICHHs 3a7ady; yMEHHUE
dbopMynHpoBaTE W ONEPUPOBATH HMOHATHAMH: OIpECIICHHE, aKCHOMa, Teopema,
CIIC/ICTBHE, CBOMCTBO, NPHU3HAK, IOKA3aTelIbCTBO, PAaBHOCHIIBHBIE (POPMYIHPOBKH;
OpUMEHATh MX; YMEHHE (QOpMyIHpOBaTh OOpaTHOE ¥  IPOTHBOIOJIOKHOE
yTBEpXK/IE€HHE, NPUBOIUTH MPHUMEPHl W KOHTPIPHMEPBI, HCIOIb30BaTh METOJ
MaTeMaTHYeCKOW HWHIYKIMM; TPOBOJMTH JIOKAa3aTEIbHBIE PACCYKACHUS TPH
peUIeHUH 3a/1a4, OLEHHMBATh JIOTHYECKYIO NPABHIBHOCTH PAacCyXICHHW; yMEHHE
ONEpPHPOBATh  TOHATHSMH:  MHOXECTBO, IIOJMHOXKECTBO,  OINEpalud  Hal
MHO)KECTBAMH; YMEHHE HCIIOJIb30BAaTh TEOPETUKO-MHOXECTBEHHBIN ammapar s
OTIHCAHMSI PEANBbHBIX MPOIECCOB U SIBICHUI M NPU PEIICHUH 33/1a4, B TOM YUCIIE W3
IpYrux y4eOHBIX NPEIMETOB; YMEHHE ONEPUPOBATh MOHATUSAMHU: rpad, CBSI3HBIHI
rpad, aepeBo, UK, rpad Ha MIOCKOCTH; YyMEHHWE 33aJaBaTh M OMHCHIBATH Ipadbl
Pa3IMYHBIMH CIIOCO0AMU; HCIOIB30BaTh Ipadbl PU pelIeHUH 33124

YMeHue onepupoBaTh MOHATUSAMU: HaTYPAJIbHOE YHUCIIO, LIEJIOE YMCIIO, CTENEHb C
LeJIbIM TOKa3aTesieM, KOPEeHb HaTypallbHOM CTENEHHU, CTENEHb C PallOHAIBHBIM
HoKa3aTeseM, CTENEHb C JEHCTBUTEIbHBIM IOKa3aTelleM, JorapupM 4ucia, CUHYC,
KOCHMHYC M TAHI€HC IPOU3BOJBHOIO YMCJIA, OCTATOK MO MOJYJIIO, PAalMOHAIBHOE
YKCII0, UPPALMOHAIBHOE YUCIIO, MHOKECTBA HATYPaJIbHBIX, LIENbIX, PALMOHAIbHBIX,
JNEHCTBUTENBHBIX  YHMCEN; YMEHHME  HCIOJIb30BaTh  IPU3HAKU  JIEJIMMOCTH,
HaMMEHBIIMKA OO IeNuTeNb U HauMEeHblee oll1ee KpaTHOe, anroput™ EBkinia
IpU pEeUIeHUH 3a/ay; 3HAKOMCTBO C pPAa3JIMYHBIMU IO3ULMOHHBIMU CHUCTEMaMH
CUHCJICHUS; YMEHME BBINIOJHATh BBIUMCIEHUE 3HAYCHUH U NpeoOpa3oBaHUs
BBIDOKEHUM CO CTEMEeHSAMHU W Jorapudmamu, TmpeoOpa3oBaHus JIpOOHO-
paloOHaIbHBIX BBIPAXKCHUI; YMEHHE OIIEpUpPOBaTh HOHSTHAMM:
MOCJIEI0BATENbHOCTD, apu(MeTnyecKkasl Iporpeccusi, reoMeTpuiecKasl Iporpeccusl,
OeCKOHEUHO YObIBaloIlas TeoMeTpuYecKas Iporpeccus; YMEHHE 3aJ]laBaTb
MOCJIEI0BATENbHOCTH, B TOM YMCJIE C TIOMOIIbIO PEKYPPEHTHBIX (QOpMYJ; YMEHUE
OIEpUPOBATh MOHATUSAMH: KOMIUIEKCHOE YHCIIO, CONPSDKEHHBIE KOMILJIEKCHBIE
YyHclia, MOYJIb U apryMEHT KOMIUIEKCHOTO 4ucia, (opma 3amucCH KOMIUIEKCHBIX
yucen (reoMeTpuyeckas, TpPUTOHOMETpUYecKas M anreOpanyeckas); yMeTb
IPOU3BOJIUTH apU(PMETHUECKUE JEUCTBUSA C KOMIUIEKCHBIMU YHCIIaMU; TMPUBOIUTH
IIPUMEPBI UCIIOJIB30BAHNS KOMIIJIEKCHBIX YHCEN; ONIEPUPOBATh NOHATHAMU: MaTpHIlA
2x2 1 3X3, onpeaenuTesb MaTPULbI, TEOMETPUYECKUI CMBICIT OIPEIETUTENS

YMmenune OICpHUpoOBaATH INOHATHUAMU paloOHAJIbHBIC, UppatvOHAJILHBIC,
IMOKa3aTCIbHBIC, CTCIICHHBIC, JIOl"apI/I(I)MI/I‘-ICCKI/IC, TPUTOHOMCTPUYCCKUC YpPAaBHCHUSA
N HCEPABCHCTBA, HUX CHUCTEMBI;, YMCHHC OICPUPOBATH IMOHATHAMHU: TOXKIACCTBO,
TOXACCTBCHHOC Hp606pa30BaHI/IC, YpaBHCHUEC, HEPABCHCTBO, CUCTCMaA ypaBHCHI/Iﬁ n
HEPAaBCHCTB, PABHOCHUJIbBHOCTDH ypaBHeHHfI, HCPaBCHCTB U CHUCTCM; YMCHUC PCIIATh
YpaBHCHH, HCPABCHCTBA U CHUCTCMbI C MOMOIINBIO PA3JIAYHBIX HpI/IéMOB; peuiaTb
YpaBHCHUA, HEPABCHCTBA W CHUCTEMBI C IIapaMETpOM; MNPUMCHATL YPABHCHUA,
HCPAaBCHCTBA, HUX CHUCTCMbI MJIA PCHICHUA MATCMATHYCCKUX 3aJa4 W 3a4a4d U3
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pa3IUYHBIX 00J1acTel HAYKU U PEATbHON KU3HHU

YMenue onepupoBaTh MOHATHUAMHU: QYHKIHS, YETHOCTh (PYHKINH, TEPUOJHIHOCTD
(GyHKUIMU, OrpaHMYEHHOCTh (PYHKIMH, MOHOTOHHOCTh (YHKIHUH, SKCTPEMYM
¢yHKkMy, HamOoJblllee W HAMMEHbIICE 3HAUYCHHS QYHKIMM Ha IPOMEKYTKE,
HenpepbiBHAs (QYHKLIWSA, acCUMNTOTHl rpaduka (QyHKIUHW, TepBas M BTOpas
Npou3BOAHAS (YHKLIUH, TCOMETPHYECKUH M (PU3MYECKUI CMBICT IMPOU3BOJHOM,
nepBooOpasHasi, ONpeAenEHHbI HHTETPpal; YMEHHE HAaXOAUTh aCHMOTOTHI Tpaduka
(GYHKIMM; yMEHHE BBIYMCIATH NMPOU3BOJHBIE CYMMBI, IPOM3BEICHHS, YaCTHOTO U
KOMITO3UIINHN (DYHKIMI, HAXOAUTh yYpaBHEHUE KacaTeNbHOW K rpaduky (QyHKIUH,
yYMEHHE HaXOJUTh IPOU3BOJIHBIC AIICMEHTAPHBIX (DYHKIMH; yMEHHE HCIOIb30BaTh
MPOM3BOJIHYIO JUIS UCCIICAOBAHUS (QYHKIUI, HAXOAUTh HAMOOJBIINE M HANMEHbIIINE
3HaueHHs (YHKIUI; CTPOUTH rpadMKK MHOTOYJICHOB C MCIOJIb30BAaHHEM almapara
MaTeMaTHYECKOTO0  aHalu3a; [PHUMEHATh [POU3BOAHYIO Ui HAXOXKICHHS
HAWJIY4IIero peIleHHUs B MPUKIAIHBIX, B TOM YHCIE COLUAIBHO-I)KOHOMUYECKUX H
bu3nyecKUX 3ajadax; HaXOJUTh IUIOMIATA U OOBEMBI (QUTYP C IOMOIIBIO
MHTErpaja; MpUBOIUTH IMPUMEPHl MaTEMAaTHYECKOTO MOJCIUPOBAHUS C MOMOIIBIO
g depeHIraIbHbIX ypaBHEHUN

YMeHue omnepupoBaTh MOHATHAMHU: Tpaduk (GyHKOMH, oOpaTHas QyHKIUS,
KoMITO3uLMsl  (QYHKUMHA, JuHeHHas  QyHKUMs, KBaapaTuyHas  (QYHKIHS,
paumoHanbHas (QYHKIHS, CTeNeHHas (YHKIHSA, TPUTOHOMETpHUYECKHe (DYHKIHH,
oOpaTHbIE TpPUTOHOMETpHYEeCKHe (YHKIMHM, TOKa3aTelbHas W JorapupMuyecKas
(GyHKIMU; yMEHHE CTPOUTh TpadUKHM W3YYEHHBIX (DYHKIUH, BBIIOJIHSITDH
npeoOpa3oBanust rpaduKoB (QyHKIMH, HMCHONB30BaTh TIpadUKH JUIS H3YYCHHS
IPOIIECCOB M 3aBHCUMOCTEH, MPU PEHICHUH 33/1a4 U3 APYTHX y4EOHBIX IPEIMETOB H
3a7a4 W3 pEAIbHOM JKW3HHW; BBIpAXaTh (OPMyJIaMH 3aBHCUMOCTH MEXIY
BEJIMYMHAMH; HCIIONB30BaTh CBOMCTBA M Tpadukd (QYHKOUA A0 perieHwHs
yYpaBHEHUI, HEPaBEHCTB M 3ajJay C IapaMeTpaMiu; M300pakaTh Ha KOOPAMHATHOM
IUIOCKOCTH MHOXKECTBA PEIICHUH YpaBHEHHI, HEPABEHCTB M UX CUCTEM

YMeHue pemath TEKCTOBBIE 33/1a4dl Pa3HBIX TUIOB (B TOM YHKCJIE Ha MPOLEHTHI,
JIOJIM ¥ YaCTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTb TOBAapOB U YCIIYT, HAJIOTH, 3aJjauu
u3 o0jacTu YIpaBi€HHUs] JMYHBIMH U CEMEMHBIMU (UHAHCAMHU); COCTaBIISThH
BBIDQKCHMS, YpPAaBHEHUS, HEPABEHCTBA W MX CHUCTEMBl II0 YCIOBHUIO 3aJauH,
UCCIIEI0BaTh NOJIY4YEHHOE PELICHNE U OLEHUBATh MPaBAONOJ00HOCTh PE3YJIBTATOB;
YMEHHME MOJEIUPOBATh peajbHbIE CUTyallMd Ha S3bIKE MATEMaTHKH; COCTaBIIATH
BBIPQXCHUS, YpAaBHEHHUS, HEPABEHCTBA W MX CHUCTEMbl IO YCJIOBHIO 3a/ayH,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJEIN C HCIOJb30BaHMEM ammapara anreOpsl,
MHTEPIPETUPOBATH MOIYYEHHBIN pe3ysbTaTr

YMeHue omepupoBaTh IMOHATHAMHU: CpeqHee apudmeTHyeckoe, MeHaHa,
HauOosblllee M HaUMEHbIee 3HAuYeHUs, pa3Mmax, AUCIEpPCHs, CTaHIapTHOE
OTKJIOHEHHE 4YMCJIOBOTO Habopa; yMEHHE U3BJIeKaTb, HHTEPIPETUPOBATH
uH(pOpMallMIo, TMpPEJICTaBICHHYI0O B Tabiuuax, Ha Juarpammax, TIpadukax,
OTPaXKAIOIIYI0 CBOMCTBA pEANBHBIX IPOLECCOB U SABICHUM; IPEICTaBIIATH
MH(GOpPMALIMIO C TMOMOIIBI0 TAaOJIMI] UM JUarpaMM; HCCIEI0BaTh CTATUCTUYECKHE
JJaHHbIe, B TOM 4YHCJE C NPUMEHEHHEM TpapUUecKMX METOJOB U HIIEKTPOHHBIX
CpeACTB; TIpaUYecKd HCCIeN0BaTh COBMECTHbIE HAOIIOACHUS C IOMOUIBIO
JarpaMM pacceUBaHUs U JINHEHHOW peErpeccuu

YMenue OIICpHUPOBATH TMOHATHAMMU: CﬂyqaﬁHBIﬁ OIIBIT H CJ'Iy‘IB.ﬁHOC CO6BITI/IG,
BEPOATHOCTH CHy‘—I&ﬁHOI‘O CO6BITI/I$I; YMCHHUE  BBIYUCIIATL BCPOATHOCTH C
HCIIOJIB30BaHHUEM Tpa(bI/I‘{eCKI/IX MCTOHOB;, MPUMCHATH (I)OpMy.TIBI CJIOXCHUA U
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YMHOXKEHHSI BEPOSATHOCTEH, (hopmyiy mojiHOM BeposiTHOocTH, (popmyny bepryimy,
KOMOWHATOpHBIE (aKThl U (POPMYJIBL; OLIEHUBATh BEPOSITHOCTU PEATbHBIX COOBITHIA;
YMEHHE ONEpPHpOBaTh IMOHATUSAMH: CIy4ailHas BEJIMYMHA, paclpeaeieHue
BEPOSTHOCTEW, MAaTEMaTHUECKOE OKUAAHNE, TUCIIEPCHSI U CTAaH/IaPTHOE OTKIIOHEHUE
CIly4ailHOW BENMYUHBI, (YHKIUH DPACHpENENCHHs] U IIOTHOCTH PaBHOMEPHOTO,
MOKa3aTeIbHOr0 ¥ HOPMAJILHOTO pacIpe/ie/ieHUil; YMEHHE UCIOIb30BaTh CBOWCTBA
U3yYCHHBIX PACIPENEICHUH s PEelIeHus 3a7a4; 3HAKOMCTBO C TIOHSTHUSMH: 3aKOH
OOJNBIINX YHUCEN, METOABl BHIOOPOUHBIX WCCIICAOBAHUH;, yMEHHE NPUBOAUTH
HOpUMEPHI MPOSBICHHUS 3aKOHA OOJNBIIMX YHCEN B HMPUPOAHBIX M OOIIECTBEHHBIX
SBJICHUSAX; YMEHHE OIIEPHPOBATH IMOHATUSMHU: COYETAHUE, TEPECTAaHOBKA, YHCIIO
COYETaHMH, YHUCIO TEPEeCTaHOBOK; OMHOM HpIOTOHA; yMeHHE NPHUMEHSThH
KOMOWHATOpHbIE (AaKTBI M pacCyKICHUs Ui pELIeHHs 3a]ad; OIICHHUBATh
BEPOSTHOCTH PEAIBHBIX COOBITHH; COCTaBJIATH BEPOATHOCTHYIO MOJEIb U
UHTEPIPETHPOBATH NOTYYCHHBINA PE3yIbTaT

YMeHue onepupoBarh IMOHATUSAMHU: TOYKA, MpsAMas, IJIOCKOCTb, IPOCTPAHCTBO,
OTpPE30K, JIy4, BEJIMYMHA yIja, IUIOCKUW Yroj, IBYIPAHHBIA Yroj, TPEXTPaHHBII
yroJl, CKpELIMBAIOLIUECS MpsIMble, MAPAICIBHOCTh U IMEPHEHAUKYISIPHOCTh
OpSMBIX W IUIOCKOCTEHW, Yrol MEXIy MpsSMbIMU, Yroill MeXAy MpsSMOHd H
IUIOCKOCTBIO, YToJl MEXIY IJIOCKOCTSIMHU, PACCTOSHUE OT TOYKHU JO IJIOCKOCTH,
paccTosIHUE MEXAY MPSMBIMH, PACCTOSHHE MEXIY IUIOCKOCTSAMH; YMEHHUE
UCTIOJIB30BaTh MPH PEUICHUH 3a]1a4 M3y4eHHbIE (PaKThl M TEOPEMBI TUIAHUMETPHH;
YMEHHE OIICHHBATh pPa3MEpbl OOBEKTOB  OKPYKAIOIIEr0 MHpa; CTPOUTHh
MaTeMaTUYeCKUe MOJEIM C IIOMOIIBI0 T€OMETPUYECKMX IOHATUH U BEJIUYUH,
penaTh CBsI3aHHbIE C HUMHU MIPAKTUYECKHUE 3aa4H

10

YMeHue omnepupoBaTh HOHATUSAMM: IUIOMAAL GUTYPBl, O00BEM  GUTYpHI,
MHOTOIPAaHHUK, TPaBUIBHBIM MHOTOTPAHHUK, CEYECHHE MHOTOIPAaHHHKA, KYO,
napajuiefienune, npu3Ma, nupaMmuaa, GUrypa u moBEpXHOCTb BpaIeHUs], IUITUHJP,
KOHYC, Iap, cdepa, miomaas chepsl, IIOmaab MOBEPXHOCTH MUPAMHUIBL, TPU3MBI,
KOHYca, IHIUHIpPA, 00bEM KyOa, IPSIMOYTOJILHOTO Mapaiieienunena, MupamMuibl,
IpU3MBL, UJIUHAPA, KOHYyca, 1apa, pa3BEPTKAa MOBEPXHOCTH, CEUYEHHUS KOHYyca U
UUWIUHAPA, NapajulesibHble OCH WM OCHOBAaHUIO, CEYEHHE IIapa, IJIOCKOCTb,
Kacaroasicsi cepsl, HIINHAPA, KOHYCa; YMEHHE CTPOUThH CEYEHHE MHOTOTpaHHUKA,
n300paxkaTh MHOTOTPAaHHUKU, QUTYPHI M TOBEPXHOCTH BpAICHUsS, UX CEYCHHS, B
TOM 4YHUCJIE C TIOMOIIBIO 3JIEKTPOHHBIX CPEJICTB; YMEHHME MPHUMEHSTh CBONCTBA
reoMEeTpHUYecKux  (GuUryp, caMoCTOATENbHO  (OPMYIHUPOBATH  OIpPENEIEeHUsS
u3y4aeMbIX (Uryp, BBIIBUTaTh THUIOTE3bl O CBOMCTBAX M  MPHU3HAKaAX
reoMeTpuueckux (puryp, oOOCHOBBIBATh WIJIM ONPOBEPraTh MX; YMEHUE MPOBOIUTH
KJacCUpUKaluoo (UTyp MO PA3IUYHBIM IPU3HAKAM, BBINOIHITH HEOOXOAUMBIE
JIOTIOJIHUTEIIbHBIE TOCTPOCHUS

11

YMeHue omnepupoBaTh MOHATHUSMHU: JBUKEHHE B IMPOCTPAHCTBE, MapajielbHbII
NEepeHoc, CUMMETpUs Ha IJIOCKOCTH U B MPOCTPAHCTBE, MOBOPOT, peoOpa3oBaHue
no106ust, moo0HbIe PUTYpHI; YMEHHUE pacliO3HABATh paBHbIE U MOJ00HBIE QUTYDBI,
B TOM YHCJIE B NIPUPOJE, UCKYCCTBE, APXUTEKTYPE; UCIOIb30BaTh T€OMETPUUECKHE
OTHONICHUS TPU PEIICHUU 3a/ay; HaXOJUTh I'€OMETpUYECKHE BEIMYMHBI (IJIMHA,
yroJ, MJOoNaab, 00bEM) MPU PELIeHUU 33134 U3 JPYTUX Y4eOHBIX MPEAMETOB U U3
peasibHOM KM3HU; YMEHHME BBIYHCIATH F€OMETPUYECKHE BEIWYMHBI (AJIMHA, Yrod,
wIomaab, 00bEM, IUIOMAAb MOBEPXHOCTH), MCHONb3Yys H3Y4YeHHBIE (OpPMYIBl U
METO/bI, B TOM 4YHCJE: IUIOU[ab MOBEPXHOCTH MUPAMUIbI, MPHU3MBI, KOHYCA,
IWIHHIPA, IUIomaas cepbl; 00bEM Kyba, NPSMOYTOJbHOIO MapajuleNlenunesa,
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NUPaMU/bl, TPU3MBIL, IWIMHIpA, KOHYCa, I[Iapa; YMEHHE HAXOIWTh OTHOIICHHE
00bEMOB TOAOOHBIX (hUryp

12

YMeHue onepupoBaTh MOHATHUAMU: IIPAMOYIOJIBHAS CUCTEMa KOOPAMHAT, BEKTOp,
KOOpAMHATBhl TOYKH, KOODAMHATHI BEKTOpa, CyMMa BEKTOPOB, IPOU3BEACHUE
BEKTOpa Ha YHMCIIO, Pa3lioKEHHE BEKTOpa Mo 0a3ucy, CKalsipHOE IPOU3BEICHUE,
BEKTOPHOE IIPOU3BEIEHHUE, YIOJ MEXAY BEKTOPAMM; YMEHHE MCIIOIb30BaTh
BEKTOPHBIN ¥ KOOPAMHATHBIM METOJ Il PELICHUs '€OMETPUYECKUX 3a1ad U 3a1a4
JPYrux y4eOHbIX IPEAMETOB

13

VYMeHue BbBIOMpaTh MNOAXOIMAIIMHA METOJ sl pelleHus 3aJadd; I[OHHMMaHue
3HAYMMOCTH MAaTE€MAaTUKU B M3YYECHUU NPUPOAHBIX U OOIIECTBEHHBIX MPOIECCOB U
ABJICHUH; YMEHHME PacIO3HaBaTh IIPOSBICHUE 3aKOHOB MAaTEMATHKH B HCKYCCTBE,
yYMEHUE IIPUBOAUTH IPUMEPbl MATEMATUYECKUX OTKPBITUN POCCUMCKOW U MUPOBOM

MaTeMaTH4YeCKOM HaYKHU

INEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

Kox

IIpoBepsieMblii 3JIEeMEHT COIePKAHUS

1 Yucna u BBIYUCICHUS

1.1  HarypanbHble u Lenble yuciaa. [Ipu3Haku JeTuMOCTH LeNbIX YHCell

19 Panmonanbhple  uyncna.  OOBIKHOBEHHbIE U JIECATHYHBIE JIPOOM, IPOLIEHTHI,
0eCKOHEUHBIE TIEPUOUUECKUE IPOOH

13 Apudmernaeckuit KOPCHB HATypaJbHOH cTerneHu. JleHcTBuS C apupMeTHIeCKUMU
KOPHSIMU HAaTypaJIbHOW CTETIeHU

14 Crenens ¢ nenbiM nokasaresieM. CTENeHb ¢ pallMOHAIBHBIM IOKa3areneM. CBONCTBa
CTEIEHH

15 CuHyc, KOCHHYC UM TaHI'€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, AapKKOCHHYC,
apKTaHTEHC YMCIIOBOTO apryMEeHTa

1.6 Jlorapudm uucna. JlecATHIHBIE U HATYPAIbHBIC JIOTAPH(PMBI
JleWicTBUTENbHBIE YUCIA. APU(PMETHIECKHE ONEPALNU C JCHCTBUTEILHBIMU YUCIIAMH.

1.7  IlpuOGnuk€HHbIE BBHIYMCIEHUS, TPaBUJIa OKPYTJICHUs, MPUKHUJIKA U OLIEHKa pe3ysbTara
BBIUUCIICHHUH

1.8  IIpeoOpa3zoBaHue BeIpAKCHHIA

1.9  KommekcHble yncia

2 YpaBHEHUS U HEpPAaBEHCTBA

2.1  Ilensle u ApoOHO-pallMOHATILHBIE YPABHEHUS

2.2  HppanuoHanbHble ypaBHEHHUS

2.3  TpuroHomeTpHuyecKHe YpaBHEHHS

2.4  TlokazartenbHble U Jorapu(MUUECKUEe YPaBHEHUS

2.5  llensie u gpoOHO-palMOHATHHBIC HEPABEHCTBA

2.6  HppammoHanbHbIE HEPABEHCTBA

2.7  TlokasartenpHbIC U Jorapu(MUIECCKHE HEPABEHCTBA
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2.8

Tpuronomerpuveckne HepaBeHCTBA

2.9  Cucrembl U COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10  VpaBHeHUs1, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11  Marpuna cuctembl TMHEHHBIX ypaBHeHUH. OTIpeIeTuTe b MAaTPUIIBI
3 OyHKIUU U Tpaduku
31 Oynkius, cnocoObl 3amanus (yaknuu. 'padux ysxmum. B3aunmuo oOparHbIe
¢dbyakuun. YErHbie 1 Heu€THBIC QyHKIMU. [leprnoanyeckue GyHKIIMN
OO6nacTh ompeneneHus W MHOXKECTBO 3HaueHui ¢GyHkuuu. Hymu  QyHkuum.
32 [IpomMexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIUH.
MakcuMymMbl W MUHUMYMBI QyHkiuu. Hawubonpiiee W HauMeHblIee 3HAYCHHE
(GYHKIMU HAa TPOMEXKYTKE
33 CrenenHast pyHKIUSI ¢ HATYpAIbHBIM U LIEJIBIM MoKa3aTeneMm. E€ cBoiicTBa U rpaduk.
CaoiicTBa 1 rpa@uK KOpHS N-O CTeNeHH
3.4  TpuroHomerpuueckue HyHKIIUU, UX CBOMCTBA U TpaduKu
3.5 | Iloka3zarenpHas u norapudmuueckas pyHKINH, UX CBOMCTBA U rpaduku
36 Touku pa3psiBa. AcuMnToThl rpadukoB QyHkuuid. CBoicTBa QyHKIUMN, HEMPEPHIBHBIX
Ha OTpe3Ke
3.7  IlocnenoBatenbHOCTH, CIOCOOBI 3aJJaHHS MOCIIEIOBATENLHOCTEN
3.8  Apudmernueckas u reoMeTpuueckas nporpeccuu. opmyiia CI0KHBIX MPOIIEHTOB
4 Havana matematuyeckoro anammsa
4.1  IlpousBoanas dynkuuu. [Ipon3BoaHble 3eMeHTapHbIX QYHKIIUT
[IpumeHeHne MPOU3BOMHOM K HCCIEAOBaHUIO (PYHKIMA Ha MOHOTOHHOCTh H
4.2  okcrpemymbl. HaxoxaeHne HauOOJNBIIEro M HAaWMEHBIIETO 3HAueHHsS (QYHKIUH Ha
OTpe3Ke
4.3  IleproobOpa3nas. UHTerpan
5 MHOXeCTBa U JIOTHKA
5.1  MHuoxecTBO, oniepanuu Haa MHOXecTBaMU. [luarpamMmmel Ditniepa — Benna
5.2  Jloruka
6 BeposiTHOCTh 1 cTaTUCTHKA
6.1  OmucarenbHas CTAaTHCTHKA
6.2  BeposTHOCTB
6.3  KomOunaropuka
7 I'eomeTpust
7.1  ®urypsl Ha MIIOCKOCTH
7.2  IlpsiMble U TNIOCKOCTH B MIPOCTPAHCTBE
7.3  MHoOrorpaHHUKH
7.4  Tena u NOBEpXHOCTHU BpALICHUS
7.5 | KoopauHaTbl 1 BEKTOPHI
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Maremaruka: anredpa u Hadajga MaTeMaTHIECKOro aHaiau3a, reomerpus: 10-11 kmaccer:
0a30BbIi U yriuyoneHHsid ypoBau: yueOnuk / JI. C. AranacsH, B. ®@. byryzos, C. b.
Kanomuios u np - 12-e uznanue, M: IIpocsemenune, 2024 1.

METOJUYECKHUE MATEPHUAJIBI IS YYUTEJIA

Maremaruka: anredpa u Hadajga MaTeMaTHIECKOro aHaau3a, reomerpus: 10-11 kmaccer:
0a30BbIi U yriuyoneHHsid ypoBau: yueOnuk / JI. C. AranacsH, B. ®@. byryzos, C. b.
KanommioB u np - 12-e uznanue, M: IIpoceemenune, 2024 1.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET

1) www.edu.ru — IentpanbHblit 0Opa3oBatenbHblii opTai. CoAepKUT HOPMATHBHbBIC
noxkymeHTbl MO, cTaniapThl, HH)OPMALIUIO O IPOBEICHUN SKCIICPUMEHTOB.

2) www.school.edu.ru — Poccuiickuii 061eo0pa3zoBarenbHblil mopTai. Pyopukarop caiita
MO3BOJISICT BBIMTH HA CTAaThU M Pa3pabOTKU YPOKOB, pa3MEIICHHBIX HA PYTUX CalTax.

3) pedsovet.org — Beepoccutiickuii IHTepHET-1IEICOBET.

4) www.fipi.ru — ®eepanbHblii HHCTUTYT MEAArOrMYSCKUX U3MEPEHUM. 3/16Ch MOXKHO
HAWTH KOHTPOJIbHBIC H3MEPUTEIILHBIC MATEPHUAIIbI, PEIICTUIIMOHHOE TECTUPOBAHKE, HTOTH
koHkypca KM, denepanbHblii 6aHK TECTOBBIX 33aHUH.

5) www.ege.edu.ru — ITopran uapopmanuoHHoU momaepxku EI'D

6) www.math.ru — arepHeT-nojiepxka yuntenei nHYOPMATHKH. 371eCh MOKHO HAWTH
ANIEKTPOHHBIC KHUTH, BUCOJICKIINH, 33/1a41, UICTOPUH U3 )KU3HU MaTEMaTHKOB, MaTepHAaJIbI
U1 YpOKOB, ouninaibHble 1oKkyMeHTsl MO PO.

7) www.it-n.ru — Cetp TBOpUeCKHX yunTeneil. Pa3HooOpa3Hble MaTepHalibl B PECYpPChI:
yueOHBbIE TPOEKTHI, pa3pabOTKH YPOKOB, [T0JIE3HBIE COBETHI.

8) www.etudes.ru — MatemaTHueCKHe 3TIOIbI.

9) www.problems.ru - ba3a qaHHBIX 3a7a4 110 BCEM TeMaM IIKOJIbHON MaTeMaTUKH. 3a1adu
pa3OuTHI MO0 pyOpHKaM M CTETICHH CIIOKHOCTH. Ko BceM 3a/1auam MpuBeAEHBI PEIICHHS.

10) www.som.fsio.ru — CereBoe 00beTUHEHUE METOIMCTOR: MPEICTABICHBI METOMYCCKUC
pa3paboTKK YPOKOB, ClIEHAPHH NPA3AHUKOB, MEPOTIPUSTHIA.

11) mat.1september.ru — CaiiT ra3ersl «MaTeMaTHKa

12) festival.1september.ru — ®ectuBans negarorndeckux uaei «OTKPbITHIH ypok». Cait
COJICP)KUT Pa3pabOTKU YPOKOB U MEPOTIPHSITHI.

13) portfolio.1lseptember.ru — dectuBanp ydeHUYECKHX padoOT.

14) www.math.ru/lib - Bonpmias 6ubmuoTeka Mo MareMaTike, GU3UKe.

15) www.mathedu.ru — Matemarnueckoe oOpa3oBaHue: POILIOE U HACTOSIIIEE.

16) Yuu. Py

17) SAKnacc
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