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HosicuuTenbHasa padora
IIporpaMMa cocraBiieHa Ha OCHOBE:!

- ®enepanbHOrO TOCYIaPCTBEHHOTO 00pa30BaTENBHOTO CTaHJApTa OCHOBHOTO 00IIero o0pa3oBaHus, YTBEPKIACHHOTO MpHUKa3oM MUHHCTEpCTBa 00pa3oBaHUs U
Hayku Poccuiickoit @enepanuu ot 31 mast 2021 Ne287

- @enepanbHON 00pa30BaTENLHON MPOrpaMMBbl OCHOBHOT'O 0011ero oopazoBanus ot 18.05.2023 Ne370

- IIpuxaza Munnpocsemenus: Poccun ot 09.10.2024 Ne 704 «O BHeceHWM M3MEHEHUI B HEKOTOPHIE MPHKa3bl MHUHHCTEPCTBA MpocBelieHus: Poccuiickoit
Ddenepannu, kacatomuecs GenepaibHbIX 00pa3oBaTeNbHBIX MPOrPaMM HAYAIBHOTO OOIIET0 00pa30BaHMs, OCHOBHOTO 00IIIero o0pa3oBaHus U CPEHEro o0IIero
00pa3oBaHuUsD»

(3apeructpuposano B Munrocte Poccrm 11.02.2025 N 81220)

- [Ipukaza MunucrepcTBa nmpoceenienus: Poccutickoit denepannu ot 8 okTsaops 2025 r. Ne 729 «O BHeceHHN H3MEHEHUH B HEKOTOPBIE MTPHUKa3bl MU HUCTEPCTBA
npocBenienus: Poccuiickoit dexepannu, xacarommecst GeaepaibHbIX 00pa30BaTENbHBIX MPOrpaMM HadyalbHOTO OOIIEro oOpa3oBaHM s, OCHOBHOI'O OOIIEro
00pa3oBaHUs U CPETHETO OOIIEr0 0OPa30BAHUS.

- Ilpukaza Munmnpocsemienust Poccuu ot 10.11.2025 Ne 808 «O BHeceHMHM M3MEHEHHWIH B HEKOTOpBIE MpHKa3bl MUHHCTEpCTBA MPOCBEIICHUST POCCHUICK oM
®denepanuu, kacawuuecs (eepantbHbIX 00pa30BaTEIbHIX MPOrPaMM HavaIbHOI'O 00IIero 00pa3oBaHmsi, OCHOBHOI'O 001I[ero 00pa3oBaHMsI U CPEIHEro 00IIero
00pa3oBaHUDY

- Ilpukaza Mwunnpocsemieanst Poccunm ot 08.05.2026 Ne 316 «O BHeceHmm wW3MeHeHHMH B llopsSimok opraHM3amyyi W OCYIIECTBJICHHSI 0Opa30BaTEILHOM
JESITEIBHOCTH 110 OCHOBHBIM OOITIC00pa30BaTENbHBIM IIPOrpaMMaM - 00pa3oBaTEIbHBIM IIPOrpaMMaM HAYaJIbHOTO OOIIEro, OCHOBHOI'O OOIEro M CPEIHEro
o6111ero 00pa3oBaHusl, yTBEPKACHHBIN NMpHUKa3oM MuHUCTEpCTBa npocBelieHus Poccutickoit deneparuu ot 22.03.2021 Nel15»

- OcHOBHO# 00pa30BaTELHON TPOrpaMMBbl OCHOBHOTO 001Iero obpaszoBanmust MAOY Uepsumerckoit COIIL;

- Yyebnoro miana ¢uuana MAOY UYepsuiieckoit COLI «Axusposckas COIll», yreepxaenHoro npukasom aupekropa Tpodumooit C.A. ot 29.08.2026
roga Ne 127-O/] u cornmacoBannoro 28.08.2026 rona Ha 3acemannu Ypasistomiero cosera MAOY Uepsumenckoit COIL mpotokom Nel2

- [Iporpammer Bocutarnst MAQOY UYepsumerckoit COILL

J_IeﬂTeJII)HOCTb yuurteiisa ¢ y4€TOM nporpaMmMbl BOCIIUTAHUSA

I'paxxnanckoe BocUTaHUE (hopMupPOBATH POCCUICKYIO TPAXKIAHCKYIO HICHTUIHOCTD, IPHHAUIEKHOCTH K OOITHOCTH TpaxkaaH Poccuiickoit
Oenepanuu, Kk Hapoxy Poccnn kak HCTOUHUKY BIIACTH B PoccuiickoM rocyaapcTBe v CyOBeKTY ThICSUeNeTHe!
POCCHICKOI TOCYTapCTBEHHOCTH, N3yUeHHE U YBa)KEHHE TIPpaB, CBOOOI M 00sI3aHHOCTEN rpakaannHa Poccui;

MaTPHOTHYECKOE BOCITUTAHUE BOCIIUTBIBATH JII0O0Bb K POAHOMY Kpato, Ponune, cBoeMy Hapody, yBakeHHE K ApyruM Haponam Poccuu;
HCTOPUYECKOE MpOCBeLIeHUE, (HOPMUPOBAHIE POCCUICKOIO HALIMOHAIBHOI'O HCTOPUYECKOTO CO3HAHNS,
pOCCHIICKOM KYJIbTYPHON UAEHTUYHOCTH;

AYXOBHO-HPAaBCTBCHHOC BOCIIUTAHUEC BOCIIMTBIBATh HA OCHOBC HYXOBHO-HpaBCTBeHHOﬁ KYJIbTYpPbl HApOAOB POCCI/II/I, TpaaAuIUOHHBIX pennrnﬁ Hapoa0B
POCCI/II/I, (I)OpMI/IpOBaHI/Ie TPpaAUIIHUOHHBIX pOCCHﬁCKHX CEMEHMHBIX HGHHOCTeﬁ; BOCITMTAHHUEC YCCTHOCTH, ,Z[OGpOTLI,




MUJI0CEpaus, CONCPECKUBaAHUSA, CIIPABEAJIMBOCTH, KOJIJICKTUBU3MA, npy}Ken}o6H;1 1 B3aMMOIIOMOIIIH, YBAXKCHU K
CTapinM, K maMsATH MPEAKOB, UX BEPEC U KYJIIbTYPHBIM TpaAULHUAM;

9CTCTUYCCKOC BOCIIUTAHUC

(hopMHPOBATH SCTETHUECKYIO KYJIbTYPY HA OCHOBE POCCHICKHX TPAaIUIMOHHBIX TYXOBHBIX IEHHOCTEH, TPUOOIIAT
K JIy4IIM 00pa3iaM OTe4eCTBEHHOTO M MUPOBOTO HCKYCCTBA;

(u3nvecKoe BOCIIUTaHUE

(hopMHPOBaATh KYJIBTYPY 340POBOr0 00pa3a KW3HU U SMOLIMOHAIBHOTO OJIaromnoayyust — pa3BUBaTh PU3MUECKUE
CIOCOOHOCTH C y4ETOM BO3MOKHOCTEH M COCTOSTHUS 3/I0POBbs, HABBIKOB 0E30MIaCHOTO TIOBEICHHS B IPUPOAHON 1
COIIMAJTIBHOM cperie, Ype3BhIYaiHBIX CUTYaAINAX;

TPYAOBOE BOCIIUTAHHE

BOCIIUTHIBATh YBaXXEHUE K TPYY, TPYAALIMMCS, pe3ybTaTaM TpyAa (CBOETro U IPYTHUX JIIOJIeH), OpHEeHTallus Ha
TPYIOBYIO IESTEIBHOCTD, TIOIyYeHHE PO(eCcCuH, INIHOCTHOE CAMOBBIpaKEHHE B TIPOyKTUBHOM, HPaBCTBEHHO
JOCTOMHOM TpY/Ie B POCCHICKOM OOIIECTBE, Ha IOCTH)KEHNE BBIIAIOIINXCS PE3YJIbTATOB B IpodeccroHambHOM
TeSITeTbHOCTH;

OKOJIOTHYCCKOC BOCITMTAHHUEC

(hopMHPOBATH SKOJIOTHUYECKYIO KYJIBTYPY, OTBETCTBEHHOE, OEpEeXHOE OTHOIIICHHE K TIPUPO/IE, OKPYKAIOIIEH cpeie
Ha OCHOBE pOCCHﬁCKHX TPpaAUIUOHHBIX TYXOBHBIX HGHHOCTCI:I, HaBBIKOB OXpPaHBbI, 3allIUTHI, BOCCTAHOBJICHUA
MPUPOBI, OKPYKAIOILEN CPEIbl;

BOCHIMTAHNE IICHHOCTEH HAay4YHOI'o
TIO3HaAHUA

BOCTIMTHIBATH CTPEMJICHHE K TTO3HAHUIO CE0s M IPYTUX JIIOJEH, MPUPOJBI U OOIIECTBA, K MOIYIEHUIO 3HAHUH,
KaueCTBEHHOT 0 00pa30BaHUs C YUETOM JIMYHOCTHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEMH.

I'eomerpus siBisieTcss OMHUM M3 0A30BBIX KYPCOB Ha YPOBHE CPEIHEro 00IIero oopazoBaHus, Tak Kak 00ecIeInBaeT BOZMOKHOCTh N3YUEHUS UCITUTUTHH
€CTeCTBEHHO-HAyYHOH HAMPABICHHOCTH W TPEIMETOB TyMaHUTapHOro mHKia. [lOCKOMBKY JOTHYeckoe MEIIUIeHne, (OopMHpyeMoe MpH H3YIEHUH
00yJaloMMUMHCSA TOHATHHHBIX OCHOB TE€OMETPHH, IPH JOKA3aTENbCTBE TEOPEM W IIOCTPOSHHUH IIETIOYKH JIOTUYECKUX YTBEPKISHHH TPH pEHIeHUH
TEOMETPUIECKHX 3a/1ay, YMEHHE BBIIBUTATH M OMPOBEPTaTh TUIOTE3BI HEMTOCPEACTBEHHO HCIIONB3YIOTCS MIPH PEIISHUH 3a7ayd eCTEeCTBEHHO-HAYIHOTO IMKIIA, B

YaCTHOCTH (1)I/I3I/I‘IGCKI/IX 3ajgay.

Henbs ocBoenus nporpammsl yaeOHOro Kypca «I'eoMeTpus» Ha yriryOIEHHOM ypOBHE — Pa3BUTHE MHIMBHUIYaJIbHBIX CIIOCOOHOCTEH 0Oydaromuxcs Npu
H3Yy4YEHHH T€OMETPHH uepe3 oOecreyeHrne BO3MOKHOCTH TPUOOPETEHNUS U HCIIOIb30BAHM O0Jiee IITyOOKHUX r€OMETPUYECKUX 3HaHUH U AeHCTBUH, CrIey (PHUUHBIX
TeOMETPUH, U HEOOXOAUMBIX JUIs YCHELTHOT0 Po¢heCCHOHATIBHOr0 00pa30BaHMUs, CBSI3aHHOIO C UCTIOJIb30BAHNEM MAaTEMAaTHKH.

[IpropureTHpIMH 3a1auaMi Kypca TeOMETPHUHU Ha yriryOlnEHHOM YpOBHE, PACIIMPSIOUIMMU U yCHIIMBAIOIIMMU Kypc 0a30BOr0 YPOBHSI, SBIISIIOTCS:

pacipeHye MpeacTaBICHUs O TeOMETPUH KaK YaCTH MUPOBOM KyJIbTYPhI M (hOpMUPOBaHUE OCO3HAHNS B3aMMOCBSI3U T€OMETPHHU C OKPYKAIOIIUM MHPOM;

(hopMHpOBaHHE NMPEICTABICHUS O MPOCTPAHCTBEHHBIX (Urypax KaK O BaKHEHIINX MAaTEMAaTHYECKUX MOJENSX, HO3BOJSIOIIMX ONHUCHIBATh M M3y4aTh
pa3HbIe SBICHUS OKPYKAIOLIEr0 MUPa, 3HaHUE MOHATHHHOIO anmnapata o paszneny «CrepeoMeTpus» ydeOHOro Kypca reoMeTpuu;




(hopMHpOBaHNE YMEHHUS BIaJeTh OCHOBHBIMHU MOHSATHAMHU O MPOCTPAHCTBEHHBIX (UIYpax M UX OCHOBHBIMH CBOMCTBaMH, 3HaHHE TeopeM, popMyn U
yMEHHE UX MIPUMEHATh, YMEHUS IOKa3bIBaTh TEOPEMBI M HAXOIUTh HECTaAHIapTHBIE CIIOCOOBI pelIeH s 3a1a4;

(dhopMHupOBaHNE YMEHHS PACIIO3HABATEH HA YEPTEkKaX, MOJIENAX U B PEaIbHOM MHPE MHOTOTPAaHHUKH U Tella BpalleH!s, KOHCTPYHPOBATh T€OMETPHUYECKHE
MOJIENIH;

q)OpMHpOBaHI/Ie IMOHUMAaHUA BO3MOKHOCTH aKCHUOMATHUYECKOI'O MOCTPOCHUA MATEMATHUYCCKUX TeOpI/II\/'I, (I)OpMI/IpOBaHI/IC IMOHMMAaHUsA POJIM aKCUOMATUKHU
IIpU IPOBEJECHUM PACCYKICHUN;

q)OpMHpOBaHI/Ie YMCHUA BJIaACTh METOAAaMU JOKA3aTCIILCTB U AJITOPUTMOB PCIICHUA, YMCHUA UX IIPUMEHATD, IIPOBOAUTHL NOKA3aTCIbHBIC PACCYKICHUA B
XOJIe pEIIeHHs CTePEOMETPUUECKUX 33ajad W 3a]ad C MPaKTHYCCKUM Coep)KaHueM, (OpPMUPOBAHUE MPEACTABICHHS 0 HEOOXOIUMOCTH JOKAa3aTeNbCTB MPH
000CHOBAaHUM MaTEMAaTHUYECKUX YTBEPIKACHUH U PO aKCHOMATHKH B MTPOBEJICHUH JICIYKTUBHBIX PACCYKICHUH;

Pa3sBUTUC U COBCPIICHCTBOBAHUC MHTCIIJICKTYAJbHBIX U TBOPYECKUX CHOCOGHOCTeﬁ o6yqa101111/1xc;1, MMO3HABaTEIbHOMN AKTUBHOCTHU, HUCCJICA0BATECIIb CKUX
YMeHHﬁ, KPUTUYHOCTH MBIINIJICHUA, MHTEPECA K U3YUCHUIO T'COMECTPUU;

(dhopmupoBanue (GyHKIIMOHATIHHON IPAMOTHOCTH, PEICBAHTHOW I€OMETPHUH: YMEHHSI PACcIO3HABATH MPOSBICHHUS I€OMETPUUYCCKUX TOHATHH, 00BEKT OB U
3aKOHOMEPHOCTEH B pPEANbHBIX JKU3HEHHBIX CUTYAIMSIX W MPU WM3YYEHWUH NIPYTUX y4eOHBIX TPEAMETOB, MPOABIECHUS 3aBHUCHMOCTEH M 3aKOHOMEPHOCTEH,
MOACINPOBaHUSA p€aIbHBIX CHTyaHHﬁ, HCCIICA0BaHUA ITOCTPOCHHBIX MO)IeJ'IefI, HUHTEPHIPETAINU MMOTYUCHHBIX PE3YJILTATOB.

OCHOBHBIMH COJEpKATEIbHBIMU JHHUSAMH y4deOHOro Kypca «l'eomerpusi» B 10—11 xmaccax sBistrorcs: «lIpsiMple W TUIOCKOCTH B TPOCTPAHCTBEY,
((MHOI‘OFpaHHHKH)}, «Tena BpalCHus», ((BeKTOpBI ¥ KOOPAMWHATBI B IPOCTPAHCTBEY, ((JIBI/I)KeHI/IH B ITPOCTPAHCTBEN.

Chopmynuposannoe Bo PI'OC COO tpedoBaHHE «yMETh OIEPUPOBATH MOHATHUSIMUY, PEIICBAHTHBIMA T€OMETPHH Ha YIiIyOIEHHOM YPOBHE O0yUYCHUS B
10-11 xmaccax, OTHOCHTCS KO BCEM COJCp)KaTeIbHBIM JHHHSIM y4eOHOro Kypca, a (hOpMHUpPOBaHHE JOTMUCCKUX YMEHHH pachpenessiercs He TOJNBKO II0
coziepKaTeIbHBIM JIMHHUAM, HO M 1O rogaM oOydenus. ConepskaHue oOpa3oBaHUs, COOTBETCTBYIOIIEE NMPEIMETHBIM pe3yibTaTaM ocBoeHUs PemepalibHOI
pabodeil mporpaMMsl, pacrpeneNEéHHbIM 110 ToAaM 00y4eHHs, CTPYKTYPHPOBAHO TAaKMM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, NPHHIMITHAIBHBIM BOIPOCAM
oOyuaronecst 0OpaIIaiuch HEOIXHOKPATHO. DTO MO3BOJSIET OPraHM30BaTh OBJIAJCHHE TI'€OMETPUYECKHMMHU IOHATHSMU WM HAaBBIKAMH IOCIIEIOBATEIBHO WU
MIOCTYNATENbHO, C COONIOCHNEM IPUHLIMIA IPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKIIOYAaTh B OOLIYIO CHUCTEMY F€OMETPUYECKUX MPEACTaBICHUI 00yJarommxcs,
pacumpsis u yriryousis e€, o0pa3ys IpOoYHble MHOKECTBEHHBIE CBA3H.

Ilepexon kK M3y4eHUIO TEOMETPUH Ha YIIyOJIEHHOM yPOBHE ITO3BOJISIET:

co3zaTth yciaoBusa Mg quddepeHuany 00ydeHus, ITOCTPOSHUST WHANBHUIYATFHBIX 00pa30BaTeIbHBIX MPOTrPaMM, O0ECTIEUUTh YIITyOIEHHOE N3ydeHHe
reOMETPUH KaK COCTaBIIAIONIEeH yueOHoro npeamera «MaTeMaTHKay;

MOATOTOBUTH O0YYAIOUIMXCS K MPOIOKEHUIO N3YYCHHS MaTeMaTUKU ¢ y4éToM BbeIOOpa Oynymiei mpodeccuu, odecreynBasi MPeeMCTBEHHOCTh MEXAY
00IIMM 1 TIPOQeCCHOHATEHBIM 00pa30BaHUEM.

Ha n3yuenne yaebHOro Kypca «I'eomerpus» Ha yriryonéHHOM ypoBHE oTBOomuTcs B 11 xiracce — 102 gaca (3 gaca B Hezedro).

COJEPXAHUE OBYYEHUA
11 KJIACC

Tena Bpamenust



[MoHATHSA: THIMHAPUYECKAs TOBEPXHOCTh, KOHUYECKAsl TOBEPXHOCTh, c(epuueckas MOBEPXHOCTh, O0pa3yrolue MOBEPXHOCTEH. Tena BpallcHHUS:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cepa, map. BzauMHoe pacnonoxenune cepbl ¥ INIOCKOCTH, KacaTellbHas INTOCKOCTh K cepe. Mi3o0pakeHue Ten BpaleHus
Ha TuIockocTH. Pa3séprka nunuHapa u konyca. CuMMerpust cepsl U mapa.

O0bém. OCHOBHBIE CBOICTBAa 00BEMOB Tell. TeopeMa 00 00bEMe PSAMOYTOIBHOTO NapalIeeuIeaa U clencTBus u3 Heé. O0bEM NpsIMOi 1 HaAKJIOHHOH
MPHU3MBI, IIMIHH]IPA, TMPaMUIbl U KoHyca. O0BEM IIapa U MAapoBOro CErMeHTa.

KomOuHanmu Ten BpallleHHs] U MHOTOTPaHHUKOB. [Ipu3ma, BIMcaHHas B LWJIMHJIpP, ONMKCAHHAs OKOJIO HWIMHIpa. llepecedeHue cdepsl U mapa
mockocThio. Kacanue mapa u cdepsl miockocTbio. [IoHATHE MHOTOrpaHHHMKA, OMMCAHHOIO OKOJIO cdepbl, cepbl, BIMCAHHOH B MHOTOI'PDAHHHK HJIM TEJIO
BpalLEHHUSI.

[To1aap MOBEPXHOCTH MUIMHIPA, KOHYCA, TUIomaas chepbl u e€ vacreit. [lomodue B mpocrpancTBe. OTHOIIEHHE 00BEMOB, TIIOIMIAJCH TTOBEPXHO CTEH
noo0HbIX ¢uryp. [IpeodpazoBanue monodus, roMoTeTHs. Penenue 3a/1ad Ha MIIOCKOCTH € HCTIOIB30BAHUEM CTEPEOMETPHUECKHX METOJIOB.

[TocTpoenne cedeHnii MHOTOTPAaHHUKOB U TN BPAIIEHUS: CEUCHUsI IMIMHIPA (TapauieIbHO U IEPIIEHANKYIIPHO OCH), CEUEHUS KOHYyca (TapayijelbHbIe
OCHOBAaHHIO M MPOXOMAIINE Yepe3 BEPUINHY), CEYEHHUs IIapa, METOIbl MOCTPOCHUS CEUYEHHUI: METOJ CJIeIOB, METOJ BHYTPEHHErO MPOEKTHPOBAHMS, METOJ
TepeHoca CeKyIeH TIOCKOCTH.

BekTOpbl H KOOPAMHATHI B IPOCTPAHCTBE

Bekrops! B mpocTpancTBe. Onepanun Hall BekTopamu. BekTopHoe yMHOXKeHHEe BeKTOpoB. CBOIiCTBa BEKTOPHOTO yMHOKeHHA. [IpsmoyronpHas cucrema
KoopauHAT B IpocTtpaHcTBe. KoopauHaTe! BekTopa. Pasnoxkenue Bekropa mo 6aszucy. KoopimHaTHO-BEKTOPHBIM METO TPH PEIIEHUH TE€OMETPHUECKUX 3a/1a4.

JIBMKEHHS B IPOCTPAHCTBE

Jewxenus npocrpancTBa. OrodpakeHus. [BrokeHHs U paBeHCTBO ¢uryp. OOIire cBoicTBa NBMKEHUN. BHIbI NBMKCHMIA: NapalICbHBIA IEPEHOC,
IIEHTPAIbHAS] CHMMETPHS, 3epKaabHass CHMMETPHSI, TIOBOPOT BOKPYT mpsiMoii. [IpeobpazoBanms mogodus. [psimas u cdepa Ditnepa.

IJIAHUPYEMBIE PE3VJIbTATHI OCBOEHUS YYEBHOT'O KYPCA «T'EOMETPHS» (YIJIYBJIEHHBIA YPOBEHbL) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIbTATbBI

1) rpazkaanckoe BOCIIUTaHHUe:

c(OPMUPOBAHHOCTh TPAKIAHCKONW MO3UIMM OO0YYaromerocs Kak aKTUBHOTO M OTBETCTBEHHOIO WiEHa POCCHMCKOro OOIIecTBa, MPEACTaBJIECHHE O
MaTeMaTHYECKUX OCHOBaX ()yHKLMOHUPOBAHUS PA3IHUHBIX CTPYKTYD, SIBICHWH, MPOLEAYP PakJaHCKOro oOmiecTBa (BBIOOPHI, OMPOCH U APYroe), yMEeHue
B3aMMOJECHCTBOBATh C COLMAIBHBIMU HHCTUTYTAMHU B COOTBETCTBHH C X (PYHKIMAMHU U HA3HAYCHUEM;

2) NaTpUOTHYECKOE BOCIIUTAHHE:

c(OPMUPOBAHHOCTh POCCHUICKON TI'pa)XIaHCKOHW HICHTUYHOCTH, YB@KEHHS K MPOLUIOMY W HACTOALIEMY DPOCCHHCKONW MaTeMaTHKH, LEHHOCTHOE
OTHOIICHUE K JOCTHKEHHUSM POCCHMCKHX MaTEeMaTHKOB M POCCHHCKOW MaTeMaTHYECKOW LIKOJIbI, WCIOIb30BAHHME 3THUX AOCTIDKEHHH B JAPYTHX HayKax,
TEXHOJIOTUsX, chepax IKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

OCO3HAaHUE JyXOBHBIX IIEHHOCTEH POCCHHCKOro Hapoda, c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO IIOBEIEHMS, CBS3aHHOIO C
MPAaKTUYECKUM NMPUMEHEHUEM JOCTHKEHUH HAyKH U ACSITEIbHOCTBIO YUEHOT0, OCO3HAHHE JIMYHOIO BKJIa/1a B MOCTPOEHUE YCTOMYMBOIO OyIymiero;



4) 3cTeTHYeCKOE BOCIUTAHUE:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOYAs 3CTETUKY MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH, 00BEKTOB, 33J1a4, PEIICHHI, PACCYKICHHUH, BOCIPH UMYHUBOCTh
K MaTEMaTHYECKUM aCIIeKTaM Pa3JInYHbIX BUJOB UCKYCCTBA;

5) ¢pusuyeckoe BocnuTanme:

c(hOPMHUPOBAaHHOCTh YMEHUS PUMEHSTh MAaTEMaTHICCKUE 3HAHHS B UHTEPECax 3JI0POBOro M 0€30MacHOro o0pa3a yKM3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3JI0POBbIO (3I0pPOBOE MUTAHUE, COATTAHCHPOBAHHBIN PEXKUM 3aHIATUH U OT/ABIXA, pery/sipHas (PU3nyYecKasi aKTUBHOCTD), (PH3MUECKOE COB EPIICHCTBOBAHUE
IIpU 3aHATUSAX CIIOPTUBHO-0310POBUTEIBHON JIEATEINBHOCTBIO;

6) TpynoBoe BociuTaHue:

TOTOBHOCTb K TPY/Y, OCO3HAHHE IIEHHOCTH TPYIOTI00UsI, HHTEpEC K Pa3InIHbIM cdepam MpodecCHOHATLHON JISITENBHOCTH, CBSI3aHHBIM C MATEMATHKOM
u e€ NPUWIOKEHUSIMH, YMEHHE COBEPIIATh OCO3HAHHBIM BBIOOp Oynymiedl mpodeccuu W peaar3oBbIBaTH COOCTBEHHBIC JKW3HEHHBIE IJIAHBI, TOTOBHOCTH M
CHOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHHMIO M CaMOOOPa30BaHUIO HA TMPOTSHKEHHHM BCEH KHM3HH, TOTOBHOCTh K AKTHBHOMY YYacCTHIO B DEIICHH U
MPAKTHYECKUX 3a]]a4 MATEMaTUYIECKON HAIPABICHHOCTH;

7) 3ko0ruYecKkoe BOCIUTAHUE:

C(l)OpMHpOBaHHOCTB YKOJIOTMYECKON KYJIbTYpPBbI, IOHNMMaHNUE BIWSAHUA COUHUAJIBHO-OKOHOMHUYCECKUX MPOLIECCOB HA COCTOAHUEC HpHpOHHOﬁ )51 COHI/IEUIBHOf/i
Cpelbl, 0OCO3HAaHKE TJI00ATBHOIO XapakTepa IKOJIOIMUECKUX MPOoOJIeM, OPUEHTAIMS Ha MPUMEHEHHE MaTeMaTHUECKUX 3HAHUM JJIs pEIIeHUs 3a7a4d B 00JIaCTH
OKpY’Karollel Cpeibl, MIAHUPOBAHUE MOCTYIIKOB M OLIEHKH MX BO3MOXKHBIX MOCJIEACTBUM JIJISl OKPY KarOUIEH Cpebl;

8) meHHOCTH HAYYHOTO MO3HAHMSL:

chOpMHUPOBAaHHOCTF MHPOBO33PEHUSA, COOTBETCTBYIONIET0 COBPEMEHHOMY YpPOBHIO pa3BUTHA HAyKH W OOIIECTBEHHOW NPAaKTHUKH, MOHHMaHHWE
MaTeMaTHYeCKOM HAayKd Kak cdepbl YeJIOBEUECKOW JNEeITENbHOCTH, 3TAloB ¢€ Pa3BUTHS W 3HAYMMOCTH JJIS Pa3BUTHUS [UBHIU3AINU, OBJIAJICHUE S3BIKOM
MaTeMaTHKH W MAaTeMaTHYeCKOW KyNbTYpOHl KaK CpPENCTBOM ITO3HAHHUS MHpPA, TOTOBHOCTH OCYIIECTBJIATH MPOEKTHYIO M HCCIEAOBATENbCKYIO AEATENbHOCTh
WHIVUBUAYAIBHO U B TPYIIIIE.

METAINIPEJIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIE YHHBePCcATbHbIE YUueOHbIe AeiicTBUSA
ba3oBble JJoruueckue aecTBUA:

BBISIBIISITh M XapaKTEPHU30BaTh CYIIECTBEHHBIE MPU3HAKA MATEMaTUYECKHX OOBEKTOB, MOHATHN, OTHOMICHWA MEXIy MOHSATHIMHE, (HOpPMYyITHPOBATH
OIIpeNeNeHus MOHATHH, YCTAaHABIINBATE CYIIECTBEHHBIN IPU3HAK KIIACCU(PUKAIINH, OCHOBAHUS [T 000OIIEeHNS U CpaBHEHUS, KpUTEPUHU TIPOBOAMM OT'0 aHAIIN3a;
BOCIIPUHUMATH, (DOPMYITUPOBATH U IIPEOOPa30BHIBATH CYKICHUS: YTBEPAUTEILHbBIE U OTPHUIIATENbHEIE, eINHUYHEIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBIISITh MaTeMaTHYECKIE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U TIPOTHBOPEUHs B (haKTaxX, MAHHBIX, HAOMIOJACHUAX U YTBEPKACHUSAX, IPEIIaraTh KPUTEPUN
JUTS BBISIBJICHUS 3aKOHOMEPHOCTEN U TTPOTHUBOPEUHii;

JIENaTh BBIBOJBI C HCIIOB30BaHNEM 3aKOHOB JIOTHKH, ASYKTUBHBIX U MHIYKTHBHBIX YMO3aKIIOUSHHH, YMO3AKIIOYEHUH 110 aHAJIOTHH;

MIPOBOJIUTh CAMOCTOSITENNFHO JIOKAa3aTeIhCTBA MATEMATHYECKUX YTBEPXKICHHH (MPSMbIEe M OT MPOTHBHOIO), BEICTpAaUBATh apryMEHTAIINIO, MTPUBOAUTH
MIPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)K/IEHUS U BBIBOJIBI;

BBIOMpATH CIIOCO0 perieHns yueOHoi 3a1a4un (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIIEHHUs, BRIOMPATh HAN0O0IIee MOAX OIS ¢ YIETOM CAMOCTOSTEIIEHO
BBIJICTICHHBIX KPUTEPHEB).



Ba3zoBble uccienoBare1bckme AeiicTBUS:

HCTIOJIB30BaTh BOMPOCHI KaK HMCCIEAOBATENbCKHI WHCTPYMEHT MO3HAHUS, (OPMYIHpPOBATH BOMPOCH], (DUKCHUPYIOLIHE MPOTUBOpEUYHe, Mpoliemy,
yCTaHaBJIMBATh UICKOMOE U JJAHHOE, JOPMHUPOBATD TUIIOTE3Y, APTYMEHTHPOBAThH CBOIO MO3HUIINIO, MHEHHE;

MPOBOANUTH CAMOCTOSITENIFHO CIUTAHWPOBAHHBIA KCIIEPUMEHT, UCCICAOBAHUE 10 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYecKoro oObeKTa, SBIICHUS,
mpoliecca, BBISIBICHUIO 3aBUCHMOCTEN MEKAY O0bEKTaMH, SIBICHUSMH, TPOIIECCAMMU;

CaMOCTOATENFHO (OPMYIHPOBaTh OOOOIIEHHSI M BBIBOJBI IO pe3yibTaTaM MPOBEAEHHOIO HAOIIOACHHS, HCCIENOBAHHUsS, OLEHHBATH JOCTOBEPHOCTD
MOJTYYEHHBIX PE3YJIbTATOB, BHIBOJOB U 0000IICHHIA;

MPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIECCA, & TAKKE BBIIBUTATH MPEIIIOIOKEHHSI O €ro Pa3BUTHH B HOBBIX YCIOBUSIX.

PaboTa ¢ nunopmanueii:

BBISIBJISITH JeDUIIUTHI HHOPMAIIMH, JAHHBIX, HEOOXOMMBIX JUISI OTBETa Ha BOMPOC U YIS PEIICHHS 3a1auH;

BBIOMpPATh HH(OPMAIIMIO 13 HCTOYHUKOB Pa3IMYHBIX THIIOB, aHAJTM3UPOBATh, CACTEMATU3NPOBATh U MHTEPIIPETUPOBATH HHYOPMAIIHIO PA3TIHYHBIX BUIOB
1 GOpM IIpe/ICTaBIICHHUS,

CTPYKTYPHPOBATh UH(POPMAIIHIO, TIPENICTABIATE € B Pa3NHUHBIX (hOpMax, WILTIOCTPUPOBATH rPpadUIeCcKH;

OIIEHUBATh HAJIEKHOCTh WH(POPMAITUH IO CAMOCTOATENBHO CHOPMYIINPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE AeiiCTBHSA

Oo0uenue:

BOCIIPUHUMATh U (POPMYIHUPOBATh CYKICHHS B COOTBETCTBHH C YCIOBUSAMU M LIEISIMHU OOIIEHUS, ICHO, TOYHO, 'PaMOTHO BBIPa)KaTh CBOIO TOUKY 3PCHHS B
YCTHBIX U TUCHbMEHHBIX TEKCTaX, aBaTh MMOSICHEHHUS 110 X0y PELICHHS 3a/1auk, KOMMCHTHPOBATH OTYYCHHBIH Pe3y/IbTarT;

B X0JI¢ 0OCYKICHHS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOH TEMBbI, MPOOJIEMbI, PelIacMOil 3a7auu, BbICKa3bIBaTh UJCH, HAIICJICHHBIC HA I1OMCK
PEIIEeHUs, COMOCTABISTh CBOU CYXKACHHUS C CY)KICHUSIMHU JAPYTrUX YYaCTHHKOB JHMAajiora, 0OHapy)KMBaTh Pa3IMuude M CXOACTBO ITO3HUIMH, B KOPPEKTHOH (Gopme
(hopMyITUpPOBaTh Pa3HOTIACHS, CBOH BO3PAKEHYIS,

MPEICTABIIATE PE3YIbTATHI PEIICHHSI 33]1a4H1, SKCIIEPUMEHTA, UCCIICA0BAHMUS, TIPOEKTA, CAMOCTOSITENBH O BRIOMPATh ()OPMAT BBICTYILUICHHS C YIETOM 3a]1a4
MPe3eHTAINN U OCOOCHHOCTEH ayIUTOPUH.

PerynsiTuBHBIC YHHBepcaJIbHbIe y4eOHbIe AeiicTBUS

Camoopranusauus:

COCTaBIIAITh IUIAH, QJITOPUTM pELIeHUs 3alaud, BbIOMpATh CHOCOO pELIeHUS ¢ YYETOM HMMEIOIIMXCA PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPUAHTHI PELICHUH C yIETOM HOBOW MH(OPMALIH.

CaMOKOHTPOJIb, SMOIHOHAIbHBIN HHTEJICKT:

BJIa/IeTh HaBBIKAMU IO3HABATENbHOW pe(ieKCHH KaK OCO3HAHUS COBEPILAEMBIX ICHCTBHHM M MBICIUTEIBHBIX NPOLECCOB, UX PE3YNIbTAaTOB, BIAJCTh
CIoco0aMu CaMOIIPOBEPKU, CAMOKOHTPOJIS MIPOLIEcca U Pe3yJIbTaTa PelleHHsI MaTeMaTHYeCKOH 3a/1auu;

MPEABUIETD TPYIHOCTH, KOTOPbIE MOTYT BO3HHUKHYTH NPH PELICHUH 33Ja4H, BHOCHUTH KOPPEKTHUBHI B JAEATEIBLHOCTh HA OCHOBE HOBBIX OOCTOSITEJIBCTB,
JAHHBIX, HAHIEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHE PE3YJbTATA LEIH U YCIOBUSAM, OOBSICHATH NPUUMHBI JOCTHXKEHHS WIM HEAOCTHKEHUS PE3YyIbTAaTOB ACSITEIbHOCTH, HAXOIUTh
OMIMOKY, 1aBaTh OLICHKY IPHOOPETEHHOMY OIIBITY.



CoBMecTHas1 1eSITEJILHOCTD:

MOHUMATh W WCIOJIb30BAaTh MPEUMYILECTBA KOMAaHAHOW M HMHAMBUAYalbHOM padOTHI MpW pElIeHHH Y4eOHBIX 3ajad, MPUHUMATh Lelb COBMECTHOU
JeATeIbHOCTH, MJIaHUPOBATh OPraHU3allUI0 COBMECTHOM pabOTHI, paclpelesTb BUABI padOT, JOroBapUBaThCs, 0OCYKAATh MPOLECC U PE3yJabTaT padoThI,
000011aTh MHEHUS HECKOJIBKUX JIIOIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThel (0OCyKIeHWs, OOMEH MHEHHI, «MO3TOBBIC HITYPMBD» W HHBIC), BBINOJHSATH CBOK 4YacTh PadOTHl M
KOOPJIMHHUPOBATH CBOU JISUCTBHSI C APYTMMHU WICHAMU KOMAaH/bl, OLICHMBATh KAYECTBO CBOEr'0 BKJIaJa B OOMIMI MPOAYKT MO KPUTEPHIM, cHOPMYITUPOBAHHBIM
y4acTHUKaMH B3aUMOJICHCTBHUSI.

HPEAMETHBIE PE3YJIBTATHBI

K konity 10 kiacca o0y4aronuiics HayduTCs:

e CcBOOOJHO OIEPUPOBATH OCHOBHBIMHU TOHSITHSMH CTEPEOMETPHH MIPU PEIICHUHN 3334 U TIPOBEICHUH MaTeMaTHUECKUX PacCyKICHUI;

o MIPUMEHATH aKCUOMBI CTCPCOMETPUHN U CICACTBUA N3 HUX IIPU PCIICHUU I'COMETPUYCCKUX 3a1al;

e  KJjaccu(PpHUIMPOBATH B3ANMHOE PACIIONIOKEHHE MPSIMBIX B POCTPAHCTBE, IIJIOCKOCTEN B MTPOCTPAHCTBE, MPSIMBIX U TNIOCKOCTEH B MMPOCTPAHCTBE;

o CBO6OHHO OIIE€PUPOBATH MMOHATUAMU, CBA3AHHBIMU C yIJIaMH B ITPOCTPAHCTBE: MEXKAY MPAMBIMU B ITPOCTPAHCTBE, MEXKIY HpSIMOfI U IIJIIOCKOCTBIO,

o CBO60HHO OIIE€PUPOBATH IMOHATUAMU, CBA3AHHBIMH C MHOI'OI'PaHHHUKAaMU

e  CcBOOOJHO Pacro3HABaTh OCHOBHBIC BUIbI MHOTOTPAHHUKOB (TIpU3Ma, MUpaMH/Ia, TPSMOYTOJIbHBIA Mapauiefenure, Kyo);

e  KIacCH(PHUIUPOBATh MHOTOTPAHHHUKH, BHIOMPAst OCHOBAHUS JUIS KITaCCH QUKAIIHY;

e CBOOOJHO ONEPUPOBATH MOHSATHSIMHU, CBSI3aHHBIMU C CEYCHUEM MHOTOTPAHHUKOB TIOCKOCTBIO;

®  BBINIOJHATH MMAPAJUICIIbHOE, IEHTPAIBLHOE U OPTOrOHAIBHOE IPOCKTUPOBAHKE (PUTYDP HA ITIOCKOCTb, BBIMOIHATH H300paKeHUs! PUTYD HA IIIOCKOCTH;

®  CTPOWTH CEYCHUS MHOTOTPAHHUKOB Pa3IMYHBIMH METOJJAMH, BBITIOJHATH (BHIHOCHBIC) TUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUJ
CBepXy, COOKy, CHU3Y;

®  BBIYHCIATH IUIONIAM MTOBEPXHOCTEH MHOTOIPAHHHUKOB (ITPH3Ma, ITUPAMUJIA), TEOMETPUIECKUX Tell ¢ IPUMEHEHUEM (HOpMYIT;

e CBOOOJHO ONIEPUPOBATH MOHITUSIMHU: CHMMETPHS B TPOCTPAHCTRBE, IIEHTP, OCh M TUIOCKOCTH CHMMETPHH, LIIEHTP, OCh H TNIOCKOCTH CHMMETPUH (HUTYPHI;

e CBOOOJHO ONEPUPOBATH MOHSATHSIMHU, COOTBETCTBYIOIIIMMHU BEKTOPAM U KOOPAWHATAM B TIPOCTPAHCTBE;

®  BBINIOJHATH JICHCTBUS HAJl BEKTOPAMHU;

e pemiaTh 3a7aYd HAa JIOKA3aTENbCTBO MATEMATHUCCKUX OTHONICHUN M HAXOXKJCHUE MeOMETPHUYECKUX BEIMYWH, TIPUMEHSS M3BECTHBIC METOIbI MPHU
pEIICHUN MaTEeMATHYECKHUX 3a/1a4 MOBBIIIICHHOTO U BBICOKOTO YPOBHS CIIOMHOCTH;

® MPUMEHATH MPOCTEHIIIE MPOrPAMMHBIC CPEJICTBA U 3JICKTPOHHO-KOMMYHUKAITOHHBIC CHCTEMBI TIPU PEIICHUU CTEPEOMETPUICCKUX 3a]1aY;

®  U3BJICKATh, IPEOOPA3OBHIBATH U HHTEPIPETUPOBATH HH(HOPMAIIHIO O POCTPAHCTBEHHBIX TEOMETPHUECKHUX (QUTYpax, MPEACTABICHHYIO HA YepTexaX U
PHCYHKaX;

® MPUMEHATH MOJYYCHHBIC 3HAHMS HA MPAKTHUKE: CPABHUBATH M AHAJIM3UPOBATH PEANbHBIC CUTYAllMH, IPUMEHATh M3YyUCHHBIC MOHSATHS B TpoIecce
MOWCKA PeIeHUS MaTeMaTH4YeCKd CHOPMYITUPOBAHHONW MPOOJIEMBbI, MOJCIUPOBATh peajbHbIC CHUTYyallMd HA $3bIKE T'GOMETPUH, HCCIENIOBATh
MOCTPOCHHBIC MOJICITH C WCIOJIb30BAHHEM T'eOMETPUYECKUX TOHITHH U TEOpeM, ammapaTta anreOphl, periath NPakTHYECKUE 3aJ1a4M, CBS3aHHBIE C
HaXOXXICHHUEM T'€OMETPUUECKUX BEINUNH;



HUMCTL MMPEACTABJICHUA 00 OCHOBHBIX JTaIax Pa3BUTHUA TCOMCTPUU KaK COCTaBHOM 4aCTH (byHHaMeHTa pa3sBUTUA TEXHOJIOTUH.

K konmy 11 kiaacca o0y4arommiics HayquTcs:

CBOOO/IHO ONEPUPOBATH MOHSTUSMH, CBI3aHHBIMU C IMJIMHIPUYIECKON, KOHMYECKOH 1 CheprUeCcKOi TOBEPXHOCTAMH, OOBSCHSITH CIIOCOOBI MTOMYYESHUS;
OIEPUPOBATH MOHATHIMH, CBSI3aHHBIMH C TeJIaMU BPAIICHUS: IIIITUHAPOM, KOHYCOM, C(hepoil U mapom;

pacro3HaBaTh Tejia BpameHus (IMIMHAP, KOHYC, cdepa U map) U 00bICHAThH CIIOCOOBI MOTYY CHUS TEJ BPallCHHS,;

KJIaccu(UIIMPOBATH B3aMMHOE pacIoiioxkeHne chepbl U MIOCKOCTH;

BBIUUCIISATh BEJTMYMHBI AJIEMEHTOB MHOTOTPAHHHKOB M TeNl BpaIlleHUs, 00BbEMBI U IJIOMAAN TOBEPXHOCTEH MHOTOIPAaHHHKOB W TEN BpallleHUS,
TeOMETPUYECKUX Tell C MPUMeHeHneM Gopmy;

CBOOO/IHO ONEPUPOBAThH MOHSTHSMH, CBSI3AHHBIMH C KOMOWHAIIUSIMH TET BPAIlCHHWsT ¥ MHOTOTPAaHHUKOB: MHOTOI'DAaHHHK, BITUCAHHBIA B cdepy H
OITMCAaHHBIN OKOJIO cepsl, cepa, BIMcaHHAst B MHOTOI'PaHHHUK MJIH TEJIO BpaICHHUS;

BBIYUCIISATH COOTHOIICHHUSI MEXTY IIOMAASIMHU TTOBEPXHOCTEH N 00bEMaMU IOAOOHBIX TelT;

n300paxxaTh u3yvdaeMble (UTYPHI, BHIIONHATH (BBIHOCHBIE) MJIOCKHUE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYp: BUJ CBEpPXY, COOKY, CHU3Y,
CTPOUTH CEUEHHUsI Tell BpallCHHUS;

W3BIIEKATh, HHTEPIPETUPOBATH U ITPE0OPa30BHIBATH HHPOPMAIUIO O TPOCTPAHCTBEHHBIX FEOMETPUIECKUX QUTYpax, MPEICTABICHHYIO Ha YepTexax U
PHUCYHKaX;

CBOOOJIHO ONEPUPOBATH MOHATUEM BEKTOP B IIPOCTPAHCTBE;

BBITIONHSATH OTEPAIK HaJl BEKTOPAMU;

3a/1aBaTh TIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT;

pemaTs reoMeTpudecKre 3aa9i Ha BRIYUCICHHE YTII0B MEKY IPSIMBIMHE M TTIOCKOCTSMH, BBIYMCIICHHE PACCTOSHUHN OT TOYKH 0 IJIOCKOCTH, B LIEJIOM,
Ha IpUMEHEHN e BEKTOPHO-KOOPANHATHOTO METOIa TP PEIICHUH;

CBOOOTHO OTIEPUPOBATH MOHATHSIMHE, CBI3aHHBIMHE C ABM)KEHHEM B IIPOCTPAHCTBE, 3HATH CBOWCTBA JABIKEHUIA;

BBITIONHATH H300paKeHU MHOTOTPAHHMUKOB U TEJ BPAIIEH TP TapajlIeIbHOM IepeHoce, EHTPATbHONH CUMMETPHH, 3epKATbHON CHMMETPHH, TIPU
ITOBOPOTE BOKPYT MPAMOiA, TpeoOpa3zoBaHus MOI00MS;

CTPOUTDH CEYSHHSI MHOTOIPAHHUKOB M TEJ BPAIIEHUS: CeUEeHUS NUINH/PA (TapaJUIeNbHO U MEPIEHANKYIISIPHO OCH), CeUYeHHUs KOHyca (TapajuielbHbIe
OCHOBAHUIO ¥ MTPOXOAIINE Yepe3 BEPIINHY), CEUCHHS IIapa;

WCIIONB30BaTh METO/IBI TOCTPOCHUS CEUSHHIT: METOJ] CIIE0B, METO/I BHYTPEHHETO MTPOSKTUPOBAHUS, METO]] TIEPEHOCA CEKYIIeH MIOCKOCTH;
JIOKa3bIBaTh TEOMETPHUECKHE YTBEPKICHHUS,

MIPUMEHATh TeoMeTpuYeckrne (aKThl ISl PEIICHUs CTEPEOMETPHUYECKUX 3a/iad, MPENNOoNararollnX HECKOJIbKO INaroB PelIeHHs, €CIIH YCIOBHUS
MIpUMEHEHNS 3aJaHbl B SIBHOU U HesIBHOU (hopme;

pelaTh 3aa9n Ha JI0Ka3aTeIhCTBO MATEMAaTHIECKUX OTHOIIEHHH W HAXOXK/ICHHE T€OMETPUIECKUX BEITNYHH,

MIPUMEHATH TPOTPAaMMHBIE CPEJICTBA U SJIEKTPOHHO-KOMMYHHUKAI[MOHHBIE CUCTEMBI IIPH PEIISHUH CTePEOMETPUIECKUX 3a1ad;

MIPUMEHATH TOJTydeHHbIC 3HAHWS Ha MPAKTUKE: CPAaBHUBATh, aHAIM3UPOBATH W OICHWBATH PEAbHBIE CUTYallHH, MPUMEHATh W3yYeHHbIE TOHSTHUS,
TEOpPEMBI, CBOWCTBA B TPOIIECCE IMOUCKA PEIIeHHs] MaTeMaTH4Yecku chOpMyIHPOBaHHON MPOOIEMbI, MOIETUPOBATh PEANbHBIE CUTYallHd Ha S3BIKE
TEOMETPUH, UCCIEAO0BATh MIOCTPOCHHBIE MOJIEIH C MCIIONb30BAHUEM I'€OMETPUUECKUX MMOHATUHI U TEOpEM, ammapata aareOpbl, pemaTb NpakTHYECKue
3a/1a4, CBSA3aHHBIC C HAXOXKJICHUEM IT'eOMETPHUYECKUX BEITUUHH,



® UMCTb NPCACTABJICHUSA 00 OCHOBHBIX JTaIax Pa3BUTHUA TCOMCTPUU KaK COCTaBHOM 4aCTH (b}’HHaMeHTa Pa3BUTUA TCXHOJIOT Wi,

11 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne /it HanmeHoBaHMe pa3je/ioB U TeM Korrpoasnsie | Tpaxtuscckue (uu¢possie)
NPOrpaMmsblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypehI
1 AHanuTudeckas reoMeTpus 15 1
5 [ToBTOpEHwUE, O606H1€HI:IG u 15 1
cucTeMaTH3alys 3HaHUil
3 O0BEM MHOTOTpAaHHHKA 17
Tena Bpamenus 24
5 [1nomany noBEpXHOCTU U 0OBEMBI 9 1
KPYIJIBIX Tel
6 JIBroKeHUS 5 1
7 [ToBTOpEHMUE, O606IH€HI:IC u 17 5
cucTeMaTH3alys 3HaHUi
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




11 KJIACC

KoaundecTBO 4acoB

Ne Hara DJIeKTPOHHBbIe UG POBBIE
Tema ypoka Koutpoabusbie | IIpakTuueckue
n/n Bcero u3yyeHusi | oOpa3zoBaTelbHbIE pecypchl
padoThI padoThI

[ToBTOpenue Tems! "KoopanHaTel

1 BEKTOpa Ha MJIOCKOCTH U B 1 https://m.edsoo.ru/\WERSDSI4U
npocTpaHcTae"
IT "C

2 OBTOPCHHE TEMbI KagﬂpHoe 1 https://m.edso0.ru/M6JO60NJ7
MIPON3BE/ICHNE BEKTOPOB

3 Hostopere TemBt "BeraHcrerie y,r,na 1 https://m.edso00.ru/55KY41LVG
MEX]ly BEeKTOpPaMH B IPOCTPAHCTBE
[ToBTOpeHue TeMbI "Y paBHEHHE

4 MIPSIMOIA, TIPOXOIAIIEH Uepe3 IBe 1 https://m.edsoo.ru/U20HPUS6W
TOUKH"

5 ¥/ PABHEHHE IIOCKOCTH, HOPMAI, 1 https://m.eds00.ru/\V'YIHSTERW
ypaBHEHHE IIJIOCKOCTH B OTpe3Kax
v

6 PABHEIIE TIOCKOCTH, HOpMATE, 1 https://m.eds00.ru/541910WGX
ypaBHEHHE IIJIOCKOCTH B OTpe3Kax

7 BekropHoe mpousBesicHue 1 https://m.edso00.ru/NTYOG2APM
TTusci o

8 WHCHHBIC HEPARCHCTRA, JHHCHHOS 1 https://m.eds00.ru/54EQ7JQSE
porpaMMHUpPOBaHHE

9 Jluneiitibie HEpaBEHCTRa, JIHHEiHOe 1 https://m.eds00.ru/VPKWBB4AA

pOrpaMMHUpPOBaHNE



https://m.edsoo.ru/WERSDSI4U
https://m.edsoo.ru/M6JO60NJ7
https://m.edsoo.ru/55KY41LVG
https://m.edsoo.ru/U20HPUS6W
https://m.edsoo.ru/VYIH8TERW
https://m.edsoo.ru/5419I0WGX
https://m.edsoo.ru/NTYOG2APM
https://m.edsoo.ru/54EQ7JQ8E
https://m.edsoo.ru/VPKWBB4AA

AHanuTUYECKUE METOJIbI pacuéra yria

10 https://m.edsoo.ru/KHJ20M3PV
MCKAY NPAMBIMHA B MHOT'OI'pPaHHHUKaX
AHanuTUYECKuE METOJIbI pacuéra yria

11 MEX]y TUIOCKOCTSIMH B https://m.edsoo.ru/DDXUUAIAS
MHOT'OI'paHHHKax
()

12 OPMYIa paCCTOMIA OF TOTI A0 https://m.eds00.ru/SGA451UUG1
IJIOCKOCTH B KOOpJAUHATax
u N

13 AXOINCICHHE PACCTOTHMH O TOTKH 10 https://m.edso00.ru/8V2N4X1L3
IJIOCKOCTHU B Ky0O€
1 .

14 axoxeHme paCCTOHHHIf O TORKH 210 https://m.edsoo.ru/UZ15UU37F
IIJIOCKOCTH B IIPaBUJIBHOU IMUpaMHUIEC
K "A

15 OHTPOHLH"a  pabora "AnaimTiriecias https://m.edsoo.ru/8NGI1GHFM
reoMeTpust

16 (CCHCHIs MHOTOrPaHHHIOB: https://m.eds00.ru/219603NHQ
CTaHJAapTHBIC MHOT'OI'PaHHUKU

17 (CeuCHHS MHOTOTPAHHHKOB: MCTOA https://m.eds00.ru/52XG02J5B
CJICO0B
Ceuenus MHOI'OI'paHHUKOB!

18 CTaHIapTHBIE TUIOCKOCTH, TIEPECEUEHIUS https://m.edso00.ru/CUP7TCPXQ
MPSAMBIX U TIIIOCKOCTEHN
II :

19 APALICIILHBIC IPAMEIC H IUIOCKOCTH https://m.edsoo.ru/MM69MKRDP
mapaji€IbHBIC CCUCHUA
II :

20 APaTLICILHBIC HPAMBIE H HI0CKOCTH https://m.eds00.ru/O71ROLJFI
pacydeT OTHOLIECHU N
[TapannenbHbie IPsIMBIE U INIOCKOCTU:

21 YIJIBI MEXKTY CKPEIHBAIOIIAMHCS https://m.edso00.ru/26EPTM74A
IIPpAMBIMHA
[lepnenaukynsapHble NPsSMBIE U

22 FLTOCKOUTH. CTAHARPTHHIC HADE! https://m.edsoo.ru/YQUVTEVZX

NEPIICHANKYIIAPHBIX IUIOCKOCTEH B
MpAMbIX, CHAMMETPUN MHOTI'OI'PAHHHUKOB



https://m.edsoo.ru/KHJ2OM3PV
https://m.edsoo.ru/DDXUUAIA5
https://m.edsoo.ru/SG451UUG1
https://m.edsoo.ru/8V2N4X1L3
https://m.edsoo.ru/UZ15UU37F
https://m.edsoo.ru/8NGI1GHFM
https://m.edsoo.ru/219603NHQ
https://m.edsoo.ru/52XGO2J5B
https://m.edsoo.ru/CUP7TCPXQ
https://m.edsoo.ru/MM69MKRDP
https://m.edsoo.ru/O71ROIJFI
https://m.edsoo.ru/26EPTM74A
https://m.edsoo.ru/YQUVT6VZX

23

[epnieHAuKyIsIpHBIE IPSIMBIE U
IUIOCKOCTH: TEOpEMa O TPeX
MepIEeHANKYIIpax

https://m.edsoo.ru/HQIN20ZJP

24

IIepnenuKynsspHbIE NPSIMBIE U
IIJIOCKOCTHU: BBIYMCIICHUS JUIVH B
MHOI'OI'PaHHUKaX

https://m.edsoo.ru/OWFAQ1A9]

25

IToBTOpEHUE: MIOLIAAN
MHOTOYT'OJIBHUKOB, (DOPMYIIBI JUIst
IJIOIIA IeH, COOOpaXKeHUs OI00HS

https://m.edsoo.ru/FDRZ0O9G4X

26

IToBTOpEHUE: MIOULIAAM
MHOTOYT'OJIbHUKOB, (DOPMYIIBI JUIst
IJI0IIa1eH, COOOpaXkeHust MoI00us

https://m.edsoo.ru/1ZYRNNIKV

27

[ToBTOpEHUE: MIOUIAAN
MHOTOYTOJEHUKOB, (DOPMYIIBI JIst
IJI0IIa 1eH, COOOpaXkeHHst oT00us

https://m.edsoo.ru/HWHVENLOO

28

ILnomaau cedeHnit MHOTOIrpaHHUKOB:
TIJIOIIA I TIOBEPXHOCTEH, pa3pe3anus
Ha 4aCTH, COOOpakeHHUs [10100us

https://m.edsoo.ru/X2HRM9HD4

29

Ilnomaau cedeHnit MHOTOIrpaHHUKOB:
TIJIOIIA TN TIOBEPXHOCTEH, pa3pe3anus
Ha 9aCTH, COOOpakeHUS ITOT00HS

https://m.edsoo.ru/8H4ELY9NG6

30

Kontponsuas padota "[loBTopenue:
MHOTOTPaHHHKH, CEYEHHS
MHOT'OI'PaHHHUKOB"

https://m.edsoo.ru/SSUW1WWV1

31

O06Bém Tena. O6beM MPSIMOYTOIHHOTO
napasuleNenurnesna

https://m.edsoo.ru/6UXGO0RC9

32

3amaum 06 yBoeHHH Kyda, 0
KBajpaType Ky0a; 0 TPHCEKIINH yTiia

https://m.edsoo.ru/VK2J2T XEF

33

CTepeOMeTpI/I‘IeCKI/IG 3aJa4u,
CBSI3aHHBIE C 00BEMOM
MMpAMOYTOJIBHOI'O ITapaJijieiiCuIicaa

https://m.edsoo0.ru/ODR6H6TQS



https://m.edsoo.ru/HQIN2OZJP
https://m.edsoo.ru/OWFAQ1A9J
https://m.edsoo.ru/FDRZO9G4X
https://m.edsoo.ru/1ZYRNNIKV
https://m.edsoo.ru/HWHVFNLOO
https://m.edsoo.ru/X2HRM9HD4
https://m.edsoo.ru/8H4ELY9N6
https://m.edsoo.ru/S8UW1WWV1
https://m.edsoo.ru/6UXGO0RC9
https://m.edsoo.ru/VK2J2TXEF
https://m.edsoo.ru/0DR6H6TQS

34

IpuknaaHsle 3a1a41, CBSI3AHHBIC C
BBIYHCIIEHHEM 00BEMA
MPSIMOYTOJILHOTO MapasuIe/Ienueaa

https://m.edso00.ru/OSHTIOT1G

35

O06BEM TpsIMOI TIPU3MBI

https://m.edsoo.ru/8AIL9YHYJ

36

CrepeoMeTpuiecKue 3a1aum,
CBSI3aHHBIE C BBIYHCIEHHEM 00HbEMOB
HPSIMOM TIPU3MBI

https://m.edsoo.ru/1D8HV54A9

37

[MpuknaaHbie 3a1a49n, CBSI3aHHBIC C
00BEMOM TPSMOHN TPU3MBI

https://m.edsoo.ru/QlIYC4F8IU

38

Brruncienre 00bEMOB Tel C ITOMOIIBIO
orpenenéHHoro uurerpana. Oobém
HAaKJIOHHOU NpU3MBI

https://m.edsoo.ru/ON585060H

39

Boruncienre 00bEMOB Tel C IIOMOIIBIO
onpeaenéunoro uaTerpana. Ooném
ImrupaMuIbI

https://m.edsoo.ru/2CJLCMKS8N

40

dopmyna 00bEMa MUpPaMHIBI.
OrtHotreHre 00bEMOB TTHPAMUT C
OOIIMM yTJIOM

https://m.edsoo.ru/AL3PODC9E

41

dopmyna 00bEMa MUpaMHIBI.
OTtHomreHrne 00HEMOB TUPAMI C
OOIINM yTIIOM

https://m.edsoo0.ru/SGOOAJRNY

42

CrepeoMeTpHICeCKUE 3a1aUH,
CBsI3aHHBIC ¢ 00BEMaMU HAKIIOHHON
MPHU3MBI

https://m.edsoo.ru/7TRSRHWO7

43

CrepeoMeTpuuecKue 3a1a4u,
CBsI3aHHBIE C 00BEMaMU TUPaMUIBI

https://m.edso0.ru/SF480DTS6

44

[puxmanasie 3agaun o TeMe "O0bEMBI
Ten", cBA3aHHBIE C 00BEMOM
HAaKIJIOHHOM MTPU3MBI

https://m.edso00.ru/9SF60YYVX

45

[puxmanaeie 3agaun o TeMe "O0bEMBI
Ten", cBsI3aHHBIC C 00BEMOM TUPAMU/IBI

https://m.edsoo.ru/Z4MZ27RMY



https://m.edsoo.ru/0SHTIOT1G
https://m.edsoo.ru/8AIL9YHYJ
https://m.edsoo.ru/1D8HV54A9
https://m.edsoo.ru/QIYC4F8IU
https://m.edsoo.ru/ON585060H
https://m.edsoo.ru/2CJLCMK8N
https://m.edsoo.ru/AL3P0DC9E
https://m.edsoo.ru/3GOOAJRNY
https://m.edsoo.ru/7TR8RHWO7
https://m.edsoo.ru/SF48ODTS6
https://m.edsoo.ru/9SF6OYYVX
https://m.edsoo.ru/Z4MZ27RMY

46

[Ipumenenue 00bEMOB. Brruncienne
paccTOsHUS 10 TUIOCKOCTH

https://m.edso0.ru/139CX03CP

47

KonTponeaas padora "O0bEM
MHOTOrpaHHHKA"

https://m.edsoo.ru/XNWZSSJ7P

48

Hununapruyueckast MOBEPXHOCTb,
o0pasyrolye MUIUHIPHIECKON
IIOBEPXHOCTH

https://m.edsoo.ru/7DHKEHEG6

49

unuaap. [psaMoit kpyroBoi HuiIMHIpP.
Inomaabs NOBEPXHOCTH LIMJIUHAPA

https://m.edsoo.ru/MAVWA4KY55

50

Konuueckas moBepxHoCTb,
o0pasyrolme KOHNYECKOH
noBepxHocTH. Konyc

https://m.edsoo.ru/PVRE7HQ6Y

o1

Ceuenne KOHyca IIOCKOCTHIO,
napasuieNbHOM MIIOCKOCTH OCHOBAHUS

https://m.edsoo.ru/EOVSHALSL

52

Yceuénnsiit koryC. M300paxenne
KOHYCOB U YCEUEHHBIX KOHYCOB

https://m.edsoo.ru/9VKWVDCTE

53

[To1aap OOKOBOM MOBEPXHOCTH U
MOJTHOM TTOBEPXHOCTH KOHYCa

https://m.edsoo.ru/AWKB9E4NE

54

[To1aas OOKOBOM MOBEPXHOCTH U
[IOJIHOM TOBEPXHOCTH KOHYyCa

https://m.edsoo.ru/9NF4UE3KJ

55

CrepeoMeTprIeCcKHE 3a1aul Ha
JIOKa3aTeNbCTBO M BBEIYUCIICHNUE,
MOCTPOCHUEM CEUCHHI IHUITHHIIPA,
KOHYycCa

https://m.edsoo.ru/QZVH5EXL9

56

CrepeoMeTpuueCcKue 3a1aud Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
MOCTPOEHUEM CEUEHUH LMIMHIPA,
KOHYCa

https://m.edsoo.ru/AKF6PW62W

57

HpI/IKJ'IaI[HLIG 3aga4u, CBA3aHHBIC C
OUIMHAPOM

https://m.edso0.ru/3429ZLHT5

58

HpI/IKJ'IaI[HLIG 3aga4u, CBA3aHHBIC C
OUIIMHAPOM

https://m.edsoo.ru/ZY6ENPVKD



https://m.edsoo.ru/I39CXO3CP
https://m.edsoo.ru/XNWZSSJ7P
https://m.edsoo.ru/7DHKEHEG6
https://m.edsoo.ru/MAVW4KY55
https://m.edsoo.ru/PVRE7HQ6Y
https://m.edsoo.ru/EOVSHAL8L
https://m.edsoo.ru/9VKWVDCTE
https://m.edsoo.ru/AWKB9E4NE
https://m.edsoo.ru/9NF4UE3KJ
https://m.edsoo.ru/QZVH5EXL9
https://m.edsoo.ru/AKF6PW62W
https://m.edsoo.ru/3429ZLHT5
https://m.edsoo.ru/ZY6ENPVKD

59

Cdepa u map

https://m.edsoo.ru/\W1TVKAJOR

60

[Mepeceuenue chepsl u mapa ¢
iockocTho. Kacanue mapa u chepbl
TUIOCKOCTBI0. Bu 1 n3o0pakenue
mapa

https://m.edsoo.ru/JFBNB5ZS0

61

ITepeceuenue cdepsl u mapa ¢
iockocTho. Kacanue mapa u ceps
IUIOCKOCTBIO. Buj 1 n3obpaxkenue
mapa

https://m.edsoo.ru/M6WK9K950

62

Ypasuenue cdepsl. [Inomans chepsr u
e€ yacrei

https://m.edsoo.ru/U8G24BO8H

63

Cummerpus cdepsl 1 mapa

https://m.edso0.ru/6E6GX0YJS

64

CrepeoMeTpuiecKue 3a1auu Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHHE,
CBsI3aHHBIE €O cpepolt 1 mapom,
MOCTPOCHUEM UX CEYCHUH TIIOCKOCTHIO

https://m.edsoo.ru/MSYBPKH7R

65

CrepeoMeTprIeCcKHe 3a1aul Ha
JIOKa3aTeNbCTBO U BBEIYUCIICHNUE,
CBsI3aHHBIE €O cpepol 1 mapom,
MOCTPOCHUEM UX CEYCHUH TIIOCKOCTHIO

https://m.edsoo.ru/MXRDTK72T

66

[puknaanbie 321241, CBSI3aHHBIC CO
cdepoii 1 mapom

https://m.edsoo.ru/XW5LI17A9J

67

[ToBTOpEHHKE: OKPYKHOCTH Ha
MJIOCKOCTH, BEIYMCIICHUS B
OKPY)KHOCTH, CTaHJIAPTHBIE TTOJOOHS

https://m.edsoo.ru/EJ2QDAVEJ

68

Paznmnynaple KOMOMHAIINY TEN BPAICHHS
¥ MHOTOTPaHHUKOB

https://m.edsoo.ru/LE7933LXX

69

3agauu o TeMe "Tena u MOBEPXHOCTU
BpaieHus"

https://m.edsoo.ru/PHHLCG54E

70

3agauu o TeMe "Tena u MOBEPXHOCTU
BpateHus"

https://m.edsoo.ru/22WPBLTP9



https://m.edsoo.ru/W1TVKAJOR
https://m.edsoo.ru/JF8NB5ZS0
https://m.edsoo.ru/M6WK9K95O
https://m.edsoo.ru/U8G24BO8H
https://m.edsoo.ru/6E6GX0YJS
https://m.edsoo.ru/MSYBPKH7R
https://m.edsoo.ru/MXRDTK72T
https://m.edsoo.ru/XW5LI7A9J
https://m.edsoo.ru/EJ2QDAVEJ
https://m.edsoo.ru/LE7933LXX
https://m.edsoo.ru/PHHLCG54E
https://m.edsoo.ru/22WPBLTP9

71

Kontponbhas pabora "Tena u
MTOBEpXHOCTH BpauieHus"

https://m.edso0.ru/33W222M63

72

O0bém mmmuHApa. Teopema 00 00BEMe
MPSIMOTO LIUJIMHAPA

https://m.edso00.ru/1ZN2S6ZMO

73

Brruncienre 00bEMOB Tel C ITOMOIIBIO
ornpenenéHHoro uurerpana. Oobém
KOHYyCa

https://m.edsoo.ru/ACTOMFEMVE

74

ITnomam GOKOBOM U IOJIHOMN
MOBEPXHOCTH KOHYyCa

https://m.edsoo.ru/ZYTK7P8B1

75

CrepeoMeTpuiecKue 3a1adm,
CBSI3aHHBIE C BLIYUCIEHHEM 00HEMOB
LUJIMHIpPA, KOHYCa

https://m.edso0.ru/709VJYPSC

76

[Ipuknagasie 3agayun mo Teme "O0bEMBI
Y TDIOMIAA¥ TIOBEPXHOCTEH Tem"

https://m.edsoo.ru/QXEA9GPVB

77

O0OBEM 1mIapa U mapoBOro CeKTopa.
Teopema 00 00bEMe 11apa. Ilnomanp
cteprl. CTepeoMeTprUIeCcKUe 3a1auH,
CBSI3aHHBIE C BBIYHCICHUEM 00bEMOB
mrapa, MmapoBOro CErMEeHTa U MapPOBOro
ceKkTopa

https://m.edsoo.ru/VV60ONBVZX

78

[Ipuknagasie 3agaygn mo Teme "O0bEMBI
Ten", CBsI3aHHBIC ¢ 00BEMOM IIapa u
mromanasio chepsl. COOTHOIIESHUS
MEKIY TUIOMIASIMHA TOBEPXHOCTEH U
00bEMaMHU MOTOOHBIX TEJ

https://m.edsoo.ru/EZH9GRUEJ

79

[TomoOHbIE Tena B MPOCTPAHCTBE.
Nzmenenne o0bEma nipu mogooum.
CrepeomerpuuecKue 3agauy,
CBSI3aHHBIE C BBIYHCIEHHEM 00bEMOB
TeNl U IUIOIIAIeH TOBEPXHOCTEN

https://m.edsoo.ru/H24188MKQ

80

KonTponsnas padora "[1nomramu
MTOBEPXHOCTH U O0BEMBI KPYTIIBIX Tem"

https://m.edsoo.ru/73UODGNYR



https://m.edsoo.ru/33W222M63
https://m.edsoo.ru/1ZN2S6ZMO
https://m.edsoo.ru/ACT0MFMVF
https://m.edsoo.ru/ZYTK7P8B1
https://m.edsoo.ru/7O9VJYPSC
https://m.edsoo.ru/QXEA9GPVB
https://m.edsoo.ru/VV6ONBVZX
https://m.edsoo.ru/EZH9GRUEJ
https://m.edsoo.ru/H24I88MKQ
https://m.edsoo.ru/73UODGNYR

81

JIBMKEHHS IPOCTPAHCTBA.
Orobpaskenusi. JIBHKEHHs M PABEHCTBO
¢uryp. OOmmue cBOHCTBa IBMKEHUN

https://m.edsoo.ru/RXJ4AYW6ENA

82

Buapl 1BuKEHUN: apaiiielbHbI
MEPEHOC, LEHTpaJbHasi CAMMETPH,
3€pKajibHasi CAMMETPHS, IOBOPOT
BOKpYT IPSAMOU

https://m.edsoo.ru/ZSUA77NTX

83

[IpeobOpazoranus nogpodus. [psmas u
chepa Diinepa

https://m.edsoo.ru/A1PU2WOAX

84

I'eomerpuueckue 3a7auu Ha
MMPUMCHCHUEC NBUXKCHUA

https://m.edsoo.ru/KFDHOMGKZ

85

KonTponbsHas pabora "BekTopsl B
npocTpaHcTBe"

https://m.edsoo.ru/4F52B11KK

86

O6o6mmatoriee mosropenue 11 nonsTuit
¥ MeToI0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3AIUs 3HAHHIA:
"[TapamieTsHOCTD MPSMBIX |
IJTOCKOCTEH B MpocTpaHcTBe"

https://m.edsoo.ru/IHVB2NZH9

87

Oo6o6marormiee moBTopeHne 11 moHsTHIA
M MeToJIOB Kypca reomerpun 10-11
KJIACCOB, CHCTEMATU3AIUS 3HAHUIA:
"BekTophl B ipocTpaHCcTBE"

https://m.edsoo.ru/AQEFPERJO

88

Oo6o6mmaroriee moTopeHne 11 moHsTHIA
1 MeToI0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTU3aLUs] 3HAHHUM:
"BekTopsl B mpocTpaHcTBe"

https://m.edsoo.ru/3NIJOLN63

89

Ob6o06maroree moBTopenue 11 moHsATHIA
¥ MeToI0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTU3aIUs] 3HAHHH:
"O6beM MHOTOrpaHHuka"

https://m.edso0.ru/B85S7VDTC

90

O6o6maroriee moBTopenue 11 moHsATHIA
1 MeToI0B Kypca reomerpun 10-11

https://m.edsoo.ru/AJX4CDP5I



https://m.edsoo.ru/RXJ4YW6NA
https://m.edsoo.ru/ZSUA77NTX
https://m.edsoo.ru/A1PU2WOAX
https://m.edsoo.ru/KFDH0MGKZ
https://m.edsoo.ru/4F52B11KK
https://m.edsoo.ru/1HVB2NZH9
https://m.edsoo.ru/AQEFPERJ0
https://m.edsoo.ru/3NIJ0LN63
https://m.edsoo.ru/B85S7VDTC
https://m.edsoo.ru/AJX4CDP5I

KJIACCOB, CHCTEMATU3aIUs 3HAHUIA:
"O6beM MHOTOrpaHHUKa"

91

Ob6o0mmatomiee mosropenue 11 nonsTuit
U MeToJI0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3aIlHsl 3HAHUM:
"[To1amm nNoBEpXHOCTH U 00BEMBI
KpyrJbIx Ten"

https://m.edsoo.ru/H2ZABPRXO

92

O6o6mmatoriee mosropenue 11 noHsTuit
1 MeTo/IoB Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3aIlHsI 3HAHUM:
"[1momaam MOBEPXHOCTUA U OOBEMBI
KpyTJbIx Ten”

https://m.edso0.ru/JG1DJ50NK

93

Wrorosas xoHTponpHasa padora

https://m.edso00.ru/GXZMP89GD

94

Hrorosas koHTponpHas padora

https://m.edso0.ru/3JI74MY6M

95

[ToBTOpEHue, 0000IIeHNE 1
cUcTeMaTH3aIus 3HaHUHN

https://m.edsoo.ru/UI126CB4 XL

96

UcTopust pa3BuTHs cTepeoMeTprn Kak
HAayKH U €€ pojib B pa3BUTUU
COBPEMEHHBIX WH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHIA

https://m.edsoo.ru/IESALO6B5

97

Hcropus pa3BUTHS CTEPEOMETPUU KAK
HAYKH U €€ poJib B Pa3BUTUH
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

https://m.edsoo.ru/8ZKNMYFO03

98

HcTopust pa3BUTHS CTEPEOMETPUN KaK
HAYKH U €€ poJib B Pa3BUTUH
COBPEMEHHBIX NHXXEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOIOT U

https://m.edso0.ru/41X3XKQOG

99

Hcropust pa3BUTHSI CTEPEOMETPUN KaK
HAyKH{ U €€ poiib B Pa3BUTUH
COBPEMEHHBIX MHKEHEPHBIX
KOMITBIOTEPHBIX TE€XHOJIOTUH

https://m.edsoo.ru/4APGHOJYAH



https://m.edsoo.ru/H2ZABPRXO
https://m.edsoo.ru/JG1DJ50NK
https://m.edsoo.ru/GXZMP89GD
https://m.edsoo.ru/3JI74MY6M
https://m.edsoo.ru/UI26CB4XL
https://m.edsoo.ru/IE8ALO6B5
https://m.edsoo.ru/8ZKNMYF03
https://m.edsoo.ru/41X3XKQOG
https://m.edsoo.ru/4PGHOJYAH

100

I/ICTOpI/ISI pa3BUTHUA CTECPCOMCTPUHN KaK
HAayYKU U et PpOJIb B pa3BUTHU
COBPEMCHHBIX MHXCHCPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT UM

1 https://m.edsoo.ru/GEJCO734F

101

Hcropus pa3BUTHS CTEPEOMETPUHN KaK
HAaYKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTHI

1 https://m.edsoo.ru/RK4XSFWNR

102

Hcropus pa3BUTHS CTEPEOMETPUH KAK
HAyKHU U €€ poJIb B pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U

KOMIIBIOTEPHBIX TEXHOJIOT UM

1 https://m.edso00.ru/X89TQ8776

OBLIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

102 8 0

IMPOT'PAMMBI TPOBEPSIEMBIE TPEFOBAHUS K PE3YJIBTATAM OCBOEHHMA OCHOBHOM

OBPA30BATEJIbHOM
11 KJIACC
Kon . .
IIpoBepsiemble MpeIMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOH 00pa30BaTe/IbHOI MPOrpaMMBbl CpeIHEro oo1ero
mposepsieMoro -
pe3yJbTaTa
6 I'eomeTpust
6.1 OmnepupoBaTh MOHATUAMU: LWIMHAPUYECKAs IMOBEPXHOCTb, OOpa3yroliMe LMIMHIPUYECKONH MOBEPXHOCTH, LMIMHJD,
' KOHHMYECKasi IOBEPXHOCTh, 00pa3yrolre KOHNIeCKOH NOBEPXHOCTH, KOHYC, cheprdecKkasi IOBEPXHOCTh
6.2 Pacnio3naBate Tena BpalieHus (WIMHAP, KOHYC, cdepa u 1map)
6.3 OOBACHATH CIIOCOOBI MOJTyYEHHUS TEJl BPaLLCHHS
6.4 KnaccugunupoBaTb B3aMMHOE pacIioyioxkeHne cepsl U MIOCKOCTH
6.5 OnepupoBaTh MOHATHUSAMH: IIAPOBOI CErMEHT, OCHOBAaHHWE CEIMEHTA, BBICOTA CETMEHTA, LIAPOBOM CJIOH, OCHOBaHHE

1rapoBOIo CJI0s, BBICOTA MIApOBOI'0 CJIOA, mapOBoﬁ CCKTOp



https://m.edsoo.ru/GEJCO734F
https://m.edsoo.ru/RK4XSFWNR
https://m.edsoo.ru/X89TQ8776

6.6 Beruncinsate 00BEMBI U TUIOTIAIU TIOBEPXHOCTEH TEN BpAIlICHHS, TEOMETPHUSCKUX TEJ C MPUMEHEHHEM (HopMyIT
6.7 OnepupoBaTh TOHSITHSIMH: MHOTOTPAHHUK, BIUCAHHBIA B cdepy W ONMUCaHHBIA OKkoio cdepsl, chepa, BnHMcaHHAs B
MHOTOTPaHHUK WJIH TEJIO BPALICHUS
6.8 BBIYHCIATE COOTHOMICHUS MEK/Ty TUTOIIA/ISIMH TTOBEPXHOCTEH M 00bEMaMHU 110 T0OHBIX TEJ
6.9 N300paxkaTs n3ydaembie GUTYPHI OT PYKH U C TPUMEHEHUEM MTPOCTHIX YePTEKHBIX HHCTPYMEHTOB
6.10 BrITIOJTHATE (BEIHOCHBIC) TUIOCKUE YEPTEKHM U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYpP: BHII CBEpPXY, COOKY, CHU3Y; CTPOHTH
CEUCHUS TEJ BPAIICHUS
6.11 W3Biekath, WHTEPIPETHPOBATH W TPEOOpPA30BBIBATh MH(YOPMAIMIO O MPOCTPAHCTBEHHBIX TEOMETPUYCCKUX (UTYpaX,
' MPECTAaBICHHYIO Ha YepTeX,ax M PUCYHKaX
6.12 [TpumeHsTh TEOMeTpHuecKue (aKThl JUIS PEHICHUS CTEPEOMETPUYECKHX 3ajad, MPEAoIararollliX HECKOJBKO IIaros
' pEIICHHUS, €CIIA YCIOBUS IPUMEHEHUS 3a1aHbI B IBHOU (hopme
6.13 OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE
6.14 BBITIOJIHATE NEHCTBUS CIIOKEHUST BEKTOPOB, BHIYUTAHHUS BEKTOPOB M YMHOXKCHHS BEKTOpA Ha YHCJIO, OOBACHATH, KAKHMH
' CBOMCTBAMH OHU 00JIAAIOT
6.15 [IpuMeHsTh MpaBWIIO apaAJIJICIICIIUIIEIA TPU CII0OKEHUN BEKTOPOB
OnepupoBaTh MOHATHUSMH: JIEKApTOBBI KOOPIMHATHI B TPOCTPAHCTBE, BEKTOP, MOMYJIb BEKTOPa, PAaBEHCTBO BEKTOPOB,
6.16 KOOpAMHATHl BEKTOpa, YroJl MEXIY BEKTOPAaMH, CKAISIPHOE MPOHM3BEACHUE BEKTOPOB, KOJUIMHEAPHBIC W KOMILIAHAPHBIC
BEKTOPHI
6.17 HaxomuTh cymMMy BEKTOPOB M TPOHM3BEACHHE BEKTOpA HA YHMCIIO, YTOJ MEXKIY BEKTOpPAMH, CKAISIPHOE MPOU3BEICHHUE,
pacKiabIBaTh BEKTOP IO JBYM HEKOJUTMHEAPHBIM BEKTOPaM
6.18 3aaBaTh IIOCKOCTh YPaBHEHUEM B JICKAPTOBON CUCTEME KOOPAMHAT
6.19 Penrate npocreiiiiue reoMeTpUYECKHe 33Ja4u Ha IPUMEHEHHE BEKTOPHO -KOOPIMHATHOTO METOIA
6.20 Pemrate 3aaun Ha J0Ka3aTeNbCTBO MATEMAaTUYECKUX OTHOLICHUH M HAXOXJICHUE FCOMETPHYCCKUX BEJIMYHMH 10 00pasiam
' WK aITOPUTMaM, IPUMEHSIS U3BECTHBIC METO/IbI TIPU PEIIICHUU CTaHAAPTHBIX MaTEeMaTHYCCKHX 3a/1a4
6.21 [IpumeHsTh mpoCTEWIe MNPOrpaMMHBIE CPEACTBA U AIIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBI TMPH  PEIICHUU
' CTepEOMETPUUYECKUX 3314
6.22 [IpuBOMTE MpHUMEpPbl MAaTEeMATUYECKUX 3aKOHOMEPHOCTEW B MPHUPOJEC U KU3HH, PaCloO3HaBaTh MpPOSBICHHE 3aKOHOB

TCOMETPUHN B UCKYCCTBC




[IpuMeHsTh MOTydeHHBbIC 3HAHUS HA MPAKTUKE: aHAJIM3UPOBATH PEabHbIE CUTYAllMU U MPUMEHSATh U3YUCHHBIC MMOHSATUS B
MPOILIECCE TIOUCKA PEIICHUsI MaTeMaTHIeCKU C(HOPMYIMPOBAHHON TIPOOIEMBI, MOJICTHPOBAThH pealbHBIC CUTYAIIMH HA S3BIKE

6.23
Te€OMETPUH, HCCIEI0BATh MOCTPOCHHBIE MOJIENH C HCIOJBb30BAaHHEM TE€OMETPUYECKUX IOHATHH M TEOpeM, ammapara
anreOphl, pelaTh MPaKTHYECKUE 3a/1a4H1, CBSI3aHHBIE C HAXOXKICHUEM I'eOMETPUYECKUX BETUINH
IMPOBEPSAEMBIE 9JIEMEHTBI COIEP KXAHUS
11 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
6 I'eomeTpust
6.1 Hunuaapuyeckas MOBEPXHOCTh, 00pa3yrolMe HUIMHAPUYECKONW MOBEPXHOCTH, OCh LMIMHAPUYECKON moBepxHocTU. Llumuunp:
' OCHOBaHUS U OOKOBasi IOBEPXHOCTh, 00pa3yroIIas U 0Ch, IJIOMIAIb OOKOBOU U IMOJTHOU MOBEPXHOCTH
Konunueckas moBepXxHoCTh, 00pa3yrolue KOHMUECKO MOBEPXHOCTH, OCh U BEPILIMHA KOHUYECKOI oBepxHOCTH. KoHyc: ocHOBaHue
6.2 U BEpUINMHA, 00pa3yolias U 0Ch, II0Nab O0KOBO U MOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIolIye U BbICOTa, OCHOBAHUS
1 OOKOBast MOBEPXHOCTh
6.3 Cdepa u map: nesHrtp, pamuyc, AuameTp, IUIOMAAL MOBEepXHOCTH cdepbl. B3aumHoe pacmolsiokeHue cdepbl U IIOCKOCTH,
' KacaTelbHasl INIOCKOCTh K cepe, muomans cheps
6.4 N3o00pakenue Ten BpalieHUs Ha IIOCKOCTH. Pa3BépTka HMIMHApPA U KOHYCa
6.5 KomMOuHarmu ten BpaiieHus ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMKMCAHHBIN 0K0JIO cdepbl, cdepa, BIUCaHHAS B MHOTOTPaHHUK,
' WJIM TEJIO BpAIIeHUS
6.6 ITonsitue 06 06béMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 00 00bEME MPSIMOYTOJIBHOTO MapaulesIeNnuIeia U CIeCTBUS U3
' He€. O0bEM MIMHIpa, KoHyca. O0BEM Hapa U riomab chepbl
6.7 [TonoGHsbIe Tena B npocTpaHcTBe. COOTHOMICHUS MEXAY MJIOIIAAIMU IOBEPXHOCTEH, 00bEMaMU MOAOOHBIX Tl




Ceuenust nunuHApa (MapajsiesbHO U NEPIEHIUKYISIPHO OCH), CEUEHUs KOHYca (I1apajljIeIbHOE OCHOBAHHUIO U IPOXOJSAIIEE YEPE3

08 BEPIINHY), CCUCHHUS [Iapa

BexTop Ha miockocTH U B ipoctpaHcTBe. C0kKeHNE U BBIUMTaHHE BEKTOPOB. Y MHO)KEHHE BEKTOPA Ha Yuciio. Pa3iio)keHue Bekropa
6.9 0 TPEM HEKOMILIaHApHbIM BekTopaM. [IpaBuiio napamienenunena. Pemenue 3a1a4, CBI3aHHBIX ¢ TPUMEHEHUEM MPABUIT ICUCTBUIA

C BEKTOpaMu

[IpsimoyronpHas cucrema KOOpAHHAT B pocTpancTBe. KoopanHaTel Bekropa. [Ipocreiimue 3a1aun B KOOpAMHATAX. YTOJI MEXKIY
6.10 BekTopamu. CKaIsIpHOE IPOU3BEICHUE BEKTOPOB. BhIUKClIeHHE YIII0B MEXTY IPSMBIMHU U INIOCKOCTSIMU. KoOpIMHATHO-BEKTOPHBIH

MCTOJ ITPU PCIICHUH I'COMETPHUICCKUX 3a/1aq




INPOBEPAEMBIE HA EI'D IITO MATEMATUKE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJBHOM IPOI'PAMMBI CPEJTHET'O OBIIETO OEPA3OBAHUSA

Kox
NpoBepPsIEMOro
TpeOoBaHMs

IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM pPe3yJbTaTaM OCBOEHHUsI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl
cpeaHero oouero oopa3oBaHus

Bragenne MeTomamMu JIOKa3aTENbCTB, AJITOPUTMAMM PEIICHUS 3a1ad; YMEHHE (QOpPMYIUpOBATH M OIEPUPOBATH
MOHATUSMH: ONpEJETIeHne, aKCHOMa, TeopeMa, CIIEJCTBUE, CBOMCTBO, TNPH3HAK, JI0KA3aTeIbCTBO, PAaBHOCHIIbHBIC
(hopMyTUPOBKH; TPUMEHSTh UX; YMEHUE (POPMYITHUPOBATh OOPATHOE W MPOTHUBOTIONOKHOE YTBEP)KICHHUE, TIPUBOIUTH
OpUMEPBI W KOHTPHOPUMEPHBI, MCIIOJB30BaTb METOQ MaTeMaTHYECKON HHAYKIOUHW, TIPOBOJUTHE A0KA3aTCIBHBLIC
pPacCyX/JIeHHsl IPU PEIIEHUM 3a/1a4, OLEHMBATh JIOTMYECKYIO NPaBUIBHOCTh PACCYKICHUN; YMEHHE OIEpPHUpPOBATH
MNOHATUAMU: MHOXCCTBO, IIOAMHOXECTBO, OII€pallid HaJd MHOXCCTBAMHU, YMCHUC HUCIOJIb30BATh TCOPETHUKO-
MHO>KECTBEHHBII armapaT JJIsl OMCAaHUS PeaIbHBIX MIPOLIECCOB U SBJICHUN U TPU PEIICHHUHN 33124, B TOM YHUCIIE U3 JPYTHX
y4eOHBIX MPEIMETOB; YMEHHE OINEpUPOBaTh MOHATHAMU: Tpad, CBs3HBIN Trpad, AepeBo, IUKI, Tpad Ha IIIOCKOCTH;

YMEHHE 3a/1aBaTh U OMHUCHIBATh rpadbl pa3IMYHBIMU CIIOCO0aMU; HCIIOIB30BaTh Ipadbl MpU PELICHUH 33124

VYmenune OIICpHUPOBATH IMOHATHUAMU. HATYpaJIbHOC 4YHCIIO, LEJIOC YHCIIO, CTCICHBL C LECJIbIM II0Ka3aTCJICM, KOPCHb
HaTypaHBHOﬁ CTCIICHH, CTCIICHD C pallMOHAJIBHBIM IIOKa3aTCJIEM, CTCIICHD C HeﬁCTBHTCHBHBIM I10Ka3aTcJIEM, J'IOl"apI/I(bM
qucia, CMHHYC, KOCMHYC U TAHI'CHC IIPOU3BOJILHOI'0 4YMCJjia, OCTAaTOK 110 MOAYJII0, palluOHAJIBHOC YK CJIO, HPppalluOHAJIIBHOC
YUCJIO, MHOKCCTBA HATYPAJIBbHBIX, LECJIbIX, PAllMOHAJIbHBIX, JIEHCTBUTEIIHLHBIX YuCCJl; YMCHUC HUCIIOJIB30BATh IIPU3HAKHU
ACIIMMOCTH, HauMEHBIIHNT 06H_II/II7I JACIIUTCIIb 1 HAUMCHBIICC o6mee KpaTHOC, aJIrTOPUTM EBxnuna IIpu PCHICHUH 3aJ1a4;
3HAKOMCTBO C PA3JIMYHBIMH MO3ULIUOHHBIMHU CHUCTEMAMU CUHUCIICHUA; YMCHUC BBLIIIOJIHATH BBIYHUCICHUC 3HAUCHUN U
HpeO6p330BaHI/I$I BBIpa)KeHI/II\/’I CO CTCIICHAMU U J'IOl"apI/I(l)MaMI/I, Hp606pa30BaHI/I$I I[pO6HO'paI_II/IOHaJ'IBHBIX B]':»Ipa)KeHPIfI;

YMCHHC OIICPUPOBATH MOHATHAMU: TTOCICAOBATCIBHOCTD, apI/I(bMeTI/I‘IeCKaH Imporpeccusda, recoMeTpuieckas mporpeccus,




OecKkOHEYHO YOBIBAIOIIAs I'e€OMETpPUYECKas HPOrpeccus; yMEHHE 3aJaBaTh IOCJIEJOBAaTEIbHOCTH, B TOM YHUCIE C
MOMOIIBIO PEKYPPEHTHBIX (OPMYNI; yMEHHE OINEPHPOBATH MOHATUSAMH: KOMIUIEKCHOE YHCIO, COIpPSDKEHHBIC
KOMIUIEKCHBIE YU CIIA, MOYJIb M apTYMEHT KOMIUIEKCHOTO YHciia, (hopMa 3aliMCH KOMIUIEKCHBIX Yicen (TeoMeTpryecKas,
TPUTOHOMETPHUYECKas U ajdredpandeckas); yMeTb MPOU3BOANUTH apH(PMETHIECKUE IEHCTBUS C KOMIUICKCHBIMH YHCIIAMH;
MPUBOJUTH MPUMEPHl HCIOJIb30BAHMSI KOMIUIEKCHBIX YMCEJ; OINEpUPOBATh MOHATHSMM: Martpuua 2x2 u 3x3,

ONPCACIIMTECIIb MaTPHUILIbI, FCOMCTpI/I'-ICCKI/Iﬁ CMBICJI OITPCACIIUTECIIA

YMeHnue onepupoBath NOHATHUAMU: palllOHAJIbHBIE, UppallMOHAIbHbIE, TOKa3aTeNIbHbIE, CTENIEHHbIE, JJorapu(MUYeCcKue,
TPUTOHOMETPUYECKUE YPAaBHEHUS M HEPABEHCTBA, MX CHUCTEMBI; YMEHHE OIEpUPOBATh IMOHATUSAMHU: TOKJIECTBO,
TOKJIECTBEHHOE IpeoOpa3oBaHuE, YpaBHEHHE, HEPABEHCTBO, CHUCTEMA YPAaBHEHUN W HEPAaBEHCTB, PABHOCUIBHOCTH
YPAaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHE PEIIaTh YPaBHEHHs, HEPABEHCTBA M CHCTEMBI C MOMOIIBIO PA3TUYHBIX
MIPUEMOB; PEIIaTh YPAaBHEHMS, HEPABEHCTBA U CHCTEMBI C MapaMeTpOM; NPHUMEHSATh YPABHEHHUs, HEPAaBEHCTBA, WX

CHUCTEMBI IJId pCIICHHUA MAaTEMATUUYCCKUX 3aaa4 U 3aJia4 U3 Pa3IMYHbIX obnacrei HAayKHu U peam,Hoﬁ KHN3HHU

YMeHHne onepupoBaTh MOHATHUSAMH: (QYHKIUS, YETHOCTh (YHKIUH, MEPUOTUYHOCTh (PYHKIIHH, OTPAaHHYECHHOCTD
(yHKIIMM, MOHOTOHHOCTH (YHKITUH, SKCTpeMyM (YHKIHMH, HauOoJplllee M HAWMEHbIIEe 3HA4YeHUS (DYHKIMH Ha
MMPOMEXYTKE, HEmpephiBHAS (DYHKIMs, aCUMOTOTHI Tpaduka (yHKIHMH, TepBas W BTOpas MPOU3BOJHAS (DYHKIIHH,
TCOMETPUYCCKUN U (PU3UUECKUN CMBICI MTPOU3BOIHOM, TIEpBOOOpa3Hasi, ONPEAeIEHHBI HHTETpall; yMEHHE HAXOUTh
ACHMIITOTHI Tpaduka (YHKIUH; YMEHHE BBIYUCIATH MPOHU3BOIHBIE CYMMBI, IPOU3BEICHHUS, YACTHOTO U KOMIIO3HIIUU
(GyHKIMH, HAXOUTh YpaBHEHHE KacaTelbHOW K rpaduKy (pyHKIMH, YMEHHE HAXOIHUTh MPOU3BOIHBIC AJIEMEHTAPHBIX
(GYHKIUH; YMCHUE HCIIOJIB30BATh MPOU3BOIHYIO Il HCCIICIOBaHUS (DYHKIIMIA, HAXOAUTh HAUOOJIBIINE ¥ HAMMEHBIIINE
3Ha4YeHUsT (QYHKIUH; CTPOUTH TpauKH MHOTOWICHOB C KCIIOJIb30BAaHMEM anmapara MaTeMaTHYeCKOTO aHalln3a;
MPUMEHSATh TMPOU3BOJAHYIO IS HAXOXKICHUS HAWIYYIIEro PEHICHHWS B MPHKIAJAHBIX, B TOM YHCIIE COIHMAIBHO-
HSKOHOMHUYECKUX M (PU3MUCCKUX 3a/lauyax; HAXOJUTh IUIOMAAN U 00BEMBI (DUTYp C MOMONIbIO MHTErpaia; MPUBOIUTH

IPpUMEPBI MATEMATHYCCKOT'O MOJACIIMPOBAHUS C TTIOMOIIBIO ,Z[I/I(I)(I)epeHHI/IaJ'ILHHX ypaBHeHI/Iﬁ




YMeHue onepupoBaTh MOHATHIMU: TpapuK QyHKIHH, 0OpaTHast PyHKIMS, KOMIIO3ULHS (YHKIHA, THHEHHAs QyHKIu,
KBaJpaTH4Hasi (QYHKIHS, paluoHaNbHas (YHKIHS, CTereHHas (YHKIHUS, TPUTOHOMETpUYecKue (YHKIUH, oOpaTHbIE
TPUTOHOMETpHUYECKHe (DYHKINH, TIOKa3aTeIbHas U JorapupmMudeckas GyHKIUN; yMEHUE CTPOUTH rpauKu N3y4CHHBIX
(GyHKIUH, BBIONHATH NMpeoOpa3zoBaHus rpaduKoB (YHKIUH, UCIONB30BaTh IpaduKd JUIS U3Yy4CHHS IPOIECCOB U
3aBHCUMOCTEH, TPH PEUICHWW 3aJad W3 JAPYTHX y4eOHBIX MPEIMETOB W 3aJad W3 PEaTbHOW JKU3HU; BBIPAaXaTb
(hopMyTaMu 3aBUCHMOCTH MEXTy BEJIMYMHAMU; UCTIOJIb30BATh CBOMCTBA U rpaduKu (pyHKIMIA 1715l pELICHUs] YPaBHEHHIA,
HEPaBEHCTB W 337a4 C MapamMeTpamu; W300pakaTh Ha KOOPJMHATHOW TUIOCKOCTH MHOXECTBA PEHICHUH ypaBHEHHIA,

HCPAaBCHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBBIE 3a/1a4l PA3HBIX TUIOB (B TOM YHMCIIE Ha MPOLIEHTHI, I0JIM U YacTH, HA JABU)KEHUE, padoTy,
CTOMMOCTH TOBAPOB U yCIIYT, HAJIIOTH, 33Ja4y U3 00JIaCTH yIpaBICHUs TUUYHBIMUA U CEMEMHBIMU (DMHAHCAMM ); COCTaBIIATh
BBIPAXXEHUS, YPAaBHEHUS, HEPABEHCTBA M MX CHCTEMBI IO YCJIOBHUIO 3a/1a4, UCCIEIOBAaTh IOJIYYEHHOE PEIICHUE U
OIICHUBATh MPaBAONOJOOHOCTh PE3YIbTATOB; YMEHHE MOJIEIUPOBATH peajbHblE CUTyallMM Ha SI3bIKE MaTeMaTHUKH;
COCTaBJIATh BBIPAKEHMS, YPAaBHEHUS, HEPABEHCTBA U MX CUCTEMBI 10 YCIOBHUIO 3aa4M, MCCIEAOBATh IOCTPOCHHBIE

MOJIENIU C UCTIOJIb30BAHUEM aIapara anreOpbl, HHTEPIPETUPOBAThH MOJTYUEHHBIN PEe3ybTaT

YMeHue omnepupoBarh MOHATHAMH: cpenHee apudmMernyeckoe, MeauaHa, HauOoJiblllee M HaUMEHbIIee 3HAYEHUS,
pa3Max, JucCHepcus, CTaHAapTHOE OTKJIOHEHHE YHCIOBOTO Habopa; yMeHHE W3BJEKaTh, HMHTEPIPETUPOBATH
uH(popMalKIo, MPEACTaBICHHYIO B TAOIUIIAX, HA TMarpaMMax, rpadukax, 0Tpa)Karoulylo CBOMCTBA peallbHbIX MPOLIECCOB
U SIBJICHUI; IPEACTaBIATh UH(POPMALIHIO C TOMOLIBIO TAOINIL ¥ JarpaMM; UCCIIEIOBATh CTATUCTUYECKUE JAHHbBIE, B TOM
4yclie ¢ MpPUMEHEHHeM TpadUvecKMX METOJO0B U SJIEKTPOHHBIX CPEICTB; IpadUyecKd HCCIeNOBATh COBMECTHBIC

Ha6J'IIOI[eHI/I$[ C IIOMOIOBIO JHAarpaMm pacCCuBaHUs U JIMHEHHOM perpeccuu

YMeHue OIICPUPOBATL TMOHATHUAMMU: CﬂyqaﬁHBIﬁ OIIBIT H CHy‘lﬁﬁHOC CO6BITI/IC, BCPOATHOCTD CHy‘I&ﬁHOFO CO6I>ITI/I$I;
YMCHHEC BBIUUCIITE BEPOATHOCTH C HUCIIOJIB30BAHUCM rpa(pnqecxnx MCTOJOB; IMPUMCHSATH (I)OpMy.TIBI CIIOXKCHHA H

YMHOKEHUS BEpOSTHOCTEH, (hOpMyITy MOTHOM BepoATHOCTH, (hopmynny bepHymin, komOuHaTOpHbIe GakThl U GOPMYIIBI;




OILICHUBATh BEPOATHOCTH PEAJIbHBIX COOBITUI; YMEHUE OIIEPUPOBATh IOHATUAMU: ClIydaiiHasi BEIMUMHA, PACIIPEICICHHUE
BEPOATHOCTEH, MaTeMaTHYECKOe OKUaHHE, TUCTIEPCUS M CTAaHJAPTHOE OTKIOHEHHUE CIy4allHON BENWYHHBI, (YHKIIUU
pacnpeneneHus U INOTHOCTH PaBHOMEPHOTO, MTOKA3aTEIbHOIO U HOPMAaIbHOIO PACIpEACICHUN; YMEHUE UCII0JIb30BATh
CBOMCTBA U3yYEHHBIX paclpe/leIeHU JUIsl pelIeHHsl 3a7a4; 3HAKOMCTBO € IOHATHUSAMU: 3aKOH OOJIBLIINX YUCEIl, METOIbI
BBIOOPOYHBIX HCCIIECIOBAaHMI; YMEHUE NPUBOAMUTH MPHUMEPHI MPOSBICHUS 3aKOHA OOJBIIMX YHCET B MPHPOTHBIX U
OOIIECTBEHHBIX SIBICHHUSAX; YMEHHE OTEPUPOBATh MOHATHUSMH: COYETaHHE, NEPECTaHOBKA, YUCIO COYETAHWN, YHCIIO
nepectaHoBok; OmHOM HploTOHA; yMeHUE MPUMEHSITh KOMOMHATOpHbIE (aKThl U PACCYKICHHUS UIsl pelleHus 3a/1ay;
OIICHUBATh BEPOSTHOCTU PEATbHBIX COOBITHI; COCTABIIATH BEPOSTHOCTHYIO MOJIENb U UHTEPIPETUPOBATH MOTYUYEHHBIH

pe3ynbTaT

YMeHue onepupoBaTh NOHITHIMU: TOUYKA, IPAMasi, MJIOCKOCTh, IPOCTPAHCTBO, OTPE30K, JIy4, BEIUUMHA YIJIa, JIOCKHUMA
yToJj, OBYFPAaHHBIN Yroj, TpEXrpaHHBIA YroJji, CKpelIMBaIOIINecs MpsMble, NapauieIbHOCTh U MEPHEeHIUKYISIPHOCTD
MPSIMBIX U IUIOCKOCTEH, Yroa MeXIy MPSAMBIMH, YIOJl MEXAy HpSIMOM U IJIOCKOCTBIO, YIoJI MEXAY IIOCKOCTSMU,
paccTosiHUE OT TOYKM [0 IUIOCKOCTH, PACCTOSIHUE MEXKIY MNPSIMBIMH, PACCTOSHHUE MEXKAY IUIOCKOCTSIMU; YMEHHUE
HCII0JIb30BATh MPU PELICHUY 3a/1a4 U3y4eHHbIE (PAKThI U TEOPEMBI IJITAHUMETPUH; YMEHUE OLIEHUBATh pa3Mepbl 00BHEKTOB
OKPYXAIOILEro MUpa; CTPOUTh MAaTEMaTUYECKUE MOJENIHN C MOMOUIbI0 T€OMETPUYECKUX MOHATUA U BEIWYHH, peliaTh

CBA3aHHBIC C HUMU IIPAKTHYCCKUEC 3aJa9u
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YMeHue onepupoBaTh MOHATHIMH: IUIOMAAL GUTYPBI, 00BEM (PUTYpBI, MHOTOTPAaHHUK, MPAaBUIbLHBIA MHOTOTPAHHUK,
ceueHrne MHOTOrpaHHMKa, KyO, mapajienenure], npu3mMa, nupamuaa, Gurypa U moBEepXHOCTh BPALEHUS, LUAIUHIID,
KOHYyc, 1map, cdepa, miomanab cepsl, MIOMaab MOBEPXHOCTH MUPAMUJbI, PU3MBI, KOHYCa, IUIHHIAPA, 00bEM KyOa,
MPSIMOYTOJIBHOTO MapajuieNienueia, MUpaMubl, IPU3MbI, IUIUHIPA, KOHYCA, 1apa, pa3BEPTKA MOBEPXHOCTH, CEUCHUS
KOHYycCa U IWIMHAPA, apajuleIbHbIe OCH WM OCHOBAHMIO, CEUEHUE I1apa, INIOCKOCTb, Kacaromascs cepsl, HUIUHAPA,
KOHYyCa; YMEHHUE CTPOUTH CeYeHNE MHOTOTPaHHHKA, N300pakaTh MHOTOTPaHHUKHU, (PUTYPBI U TIOBEPXHOCTH BpAaIllCHUs,

HUX CCYCHHA, B TOM YUCJIC C IIOMOIIBIO JJICKTPOHHBIX CPEACTB; YMCHUC ITPUMCHATH CBOMCTBaA TCOMETPHUICCKUX (I)I/Il"yp,




CaMOCTOSTEIILHO (POPMYITUPOBATH OMPEICTICHHS H3y4aeMbIX (DUTYp, BBIIBUTATh TMIIOTE3bI O CBOMCTBAX M MpPHU3HAKAX
reoMeTpudeckux (uryp, oOOCHOBBIBATH HIIM ONpPOBEpraTh HX; YMEHHE NPOBOJHUTH Kiaccuukanuio ¢Guryp Imo

Pa3JIMYHBIM IIPpHU3HAKAaM, BBITIOJIHATH H€O6XOI[I/IMI>I€ AOIMOJTHHUTCIIBbHBIC ITIOCTPOCHUA
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YMenune OIICpHUPOBATH NOHATUAMM: JBUKCHUC B IIPOCTPAHCTBE, HapaJ’IJIeJ’II)HBIf/'I MNEepeHOC, CUMMETPHUA HaA IIJIOCKOCTU U B
MPOCTPAHCTBE, TIOBOPOT, IpeoOpa3oBaHue MON00us, 1M0100HbIe (UTYPBI; YMEHUE pACIIO3HABATh paBHBIC M MOI0OHBIC
q)HprI)I, B TOM YHCJIC B IPUPOJAEC, UCKYCCTBEC, APXUTCKTYPEC; UCII0JIb30BAaTh rCOMETPUICCKUC OTHOICHUA MIPU PCIICHUN
3a/1a4; HaX0JUTh T€OMETPUYECKHE BETMYMHBI (JUIMHA, YTOJI, IJIO0Ladb, 00BEM) NPU PEIICHUH 3a]a4d U3 APYTrUX y4eOHBIX
MPEAMETOB U U3 PEATHHOW >KU3HU; YMEHUE BBIUUCIISITH TEOMETPUUECKUE BEITUYHHBI (JTMHA, YroJl, IUIOMIab, 00BEM,
101 aab HOBerHOCTI/I), HCIIOJIB3Ys N3YYCHHBIC q)OpMy.]'IBI 1 METOAbI, B TOM YHMCJIC: TUIOIIAlb MOBEPXHOCTU IMUPAMUIBI,
MPU3MBI, KOHYCa, [WIUHAPA, TUIOMIAIb chephl; 00bEM KyOa, MPSIMOYTOJBLHOTO MapaUIeIeNuIe/1a, TUPaMUIbl, TTPU3MBI,

IWIMHAPA, KOHYCA, IIapa; yMEHUE HAXO0UTh OTHOIIIEHHE 00bEMOB TTOTI0OHBIX (puUryp
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YMeHue onepupoBaTh MOHATHAMH: NPSIMOYTOJbHAS CHCTEMa KOOPJMHAT, BEKTOpP, KOOPJAMHATHI TOYKH, KOOPIMHATHI
BEKTOpa, CyMMa BEKTOpOB, IPOM3BEICHHE BEKTOpa Ha YHUCIO, DA3JIOKEHHE BEKTOopa Mo 0a3ucy, CKalspHOE
MIPOU3BEICHNE, BEKTOPHOE ITPOU3BEICHUE, YTOJl MEXK 1Y BEKTOPaMH; YMEHHE UCTI0JIb30BaTh BEKTOPHBIN 1 KOOPAMHATHBIH

METO/I JJIs PEIICHHS TeOMETPUYECKUX 3a/1a4 U 33J1a4 IPYTUX y4eOHBIX MPEAMETOB
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VYmenune BBI6I/IpaTI> HOI[XOI[HHII/H‘/'I MCTOA MJId PEIICHHUA 3aJadyr; INOHMMAHUC 3HAYMMOCTU MAaTEMAaTUKH B HW3YUCHUH
HOpUPOAHBIX H O6HICCTB€HHBIX IIponeccoB u HBHCHHﬁ; YMCHHE pacClioO3HaBaTh IIPOABJICHHE 3aKOHOB MAaTEMATHUKH B

HCKYCCTBE, YMEHHE PUBOJAUTH IPUMEPHI MAaTEMAaTHUECKUX OTKPBITUI POCCUICKON U MUPOBOI MaTeMaTUYeCKON HayK1




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D 11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yuciia v BEIYMCIIEHUS
11 HarypanbsHbie u nenbie unca. [Ipu3sHaku IeTMMOCTH ENbIX YHCelT
1.2 Panmonaneubie uncna. OOBIKHOBEHHBIEC U JIECATUYHBIE IPOOHU, TPOLIEHTHI, OECKOHEUHBIE IEPHOINIECKUE TPOOH
1.3 Apudmernueckuil KOpeHb HaTypaJIbHOU cTeneHu. JlelicTBUs ¢ apu(pMETUYECKUMU KOPHSIMHU HaTypaJlbHOM CTETIEHU
1.4 Crenens ¢ 1ensiM mokasaresneM. CTeneHb ¢ pallMoHaIbHBIM MoKa3zareneM. CBoicTBa cTeneHn
1.5 CuHycC, KOCHHYC U TaHT€HC YHCIIOBOIO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHT€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnynbie U HaTypaibHbIE JOrapudMbl
17 JlelicTBUTENbHBIE YUCHa. Apu]MeTHYECKHEe ONepanuy C JEHCTBUTENLHBIMU YUCIaMU. [IpuOIMKEHHBIE BBIYMCIICHUS, MPaBHUIIA
' OKpPYTJICHUS, MPUKUJIKA U OLIEHKA Pe3yabTaTa BIYMCICHUN
1.8 [IpeoOpazoBanye BHIPAKEHUN
1.9 KomriekcHbie yncia
2 VYpaBHEeHUs 1 HEPaBEHCTBA
2.1 Lenble 1 ApoOHO-paIOHATbHBIEC YPABHEHHS
2.2 HppanyoHaibHble ypaBHEHHsI
2.3 TpUrOHOMETPHYECKHE YPABHEHHS
2.4 [TokazarenbHbIe U JIOTapU(MUUECKHE YPaBHEHUS
2.5 Ienbie n ApoOHO-paLIMOHANbHBIE HEPABEHCTBA

2.6 HppanroHalibHbIe HEPABEHCTBA




2.7

[Toxa3zaTenbHbIC U JOTapUPMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpruyeckue HepaBEHCTBA

2.9 Cuctembl ¥ COBOKYITHOCTH YPAaBHCHUH M HEPABCHCTB

2.10 VYpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu

211 Martpuna cucTembl TMHEWHBIX ypaBHEHUH. OnpeaennTeslb MaTpUILIbL
3 OyHKIUK U TpapUKH

31 Oynkuus, cnocodsl 3amanust ¢yHkuuu. ['padux dynkuuu. B3zaumuo obOpatHble ¢(yHkuuH. YETHBIE M HEUYETHBIE (QYHKILUU.
. [lepuoanueckue GpyHKIUU

3. Ob6nacTh ompeneneHuss U MHOXKecTBO 3HaueHM ¢yHkuuu. Hymm ¢ynkumu. [IpomexyTku 3HakomocTosHCTBaA. [IpomexyTku
' MOHOTOHHOCTH (YHKUHU. MakcuMyMbl 1 MUHUMYMBI QyHKIIMU. Hanbonbiee 1 HanMeHbllee 3HaueHUe (PYHKIIUU Ha TPOMEXKYTKE

3.3 CrenenHas GyHKIMS C HaTypaJIbHBIM U 1IeNbIM Moka3aTteneM. E€ cBoiicTBa u rpaduk. CBoiicTBa 1 rpaduk KOpHS N-0i CTENEHH

3.4 Tpuronomerpuueckue QyHKINU, UX CBOMCTBA U IpaduKu

3.5 [TokazarenpHas u norapudmuyeckas PyHKIIMH, ©X CBOWCTBA U rpaduKu

3.6 Touxku pa3peiBa. AcuMnToTh rpadukoB GyHKIui. CBoMicTBa (GYHKITUH, HEMPEPHIBHBIX HA OTPE3KE

3.7 ITocnenoBaTrenbHOCTH, CLIOCOOBI 3aJaHUs IOCIIEI0BATEIBHOCTEN

3.8 Apugpmernueckas 1 reomeTpudeckas nporpeccur. @opmyiia CI0KHBIX IPOLIEHTOB
4 Hagana maTemaTnueckoro aHaamsa

4.1 IIpousBoanas ¢pyHkuuu. [Ipon3BoaHble aeMeHTapHbIX QYHKLIUH

4. IIpuMeHeHre NpoOU3BOAHON K HCCIENOBaHUIO (YHKUMH Ha MOHOTOHHOCTh M 3KCTpeMyMbl. HaxokneHue HamOoJsibLIero H
' HaMMEHBLIETO 3HaYeHus (GYHKIUHU Ha OTPE3Ke

4.3 [TepBooGpasnas. Murerpain
S MHoxecTBa U JIOTHKA




5.1

MHoxecTBO, onepauu HajJ MHOXKecTBaMu. Jluarpammsl Ditsiepa — Benna

5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OrncarenibHas CTATUCTUKA
6.2 BepostHOCTB
6.3 KomMbOunaropuka
7 CeomeTpust
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMbIe ¥ TUIOCKOCTH B MPOCTPAHCTBE
7.3 MHoTrorpaHHUKH
7.4 Tena v TOBEPXHOCTH BpaIllCHHS
7.5 KoopaunaTs! U BEKTOPBI







