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MOSCHUTEJBHASA 3AIINCKA

PaGouass mporpamma ydebHOro Kypca «l'eoMerpus» 0a30BOro ypOBHS Jis
obyuarommuxcsit 10 —11 kmaccoB pa3pabotaHa Ha ocHoBe DeaepaibHOTO
roCyIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHJApTa CpeaHero oliero odpa3oBaHMs, C
y4€TOM COBPEMEHHBIX MHUPOBBIX TPEOOBAHMM, MPEABSIBIIEMBIX K MAaTEMaTHYECKOMY
o0pa3oBaHMIO, U TpPaguIUil poccuiickoro oOpa3oBaHus. Peanusamnus mnporpammbl
o0ecreunBaeT OBJIAJICHUE KIIOUYEBBIMU KOMIIETECHIUSMHU, COCTABISIOIIMMH OCHOBY
JUIsL CaMOPa3BUTHSI U HEMPEPHIBHOTO 00pa30BaHUs, LETOCTHOCTh OOIIEKYJIbTYPHOTO,
JMYHOCTHOTO ¥ TIO3HABATEIBLHOTO PAa3BUTHUS TUYHOCTH O0YHAIOIIUXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca TE€OMETpUM Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHusi OOYCJIOBJIEHa MPAKTHYECKOM 3HAYMMOCTBIO METANpPEIMETHBIX H
IPEIMETHBIX pPE3yJbTaTOB OOYYEHHs] TE€OMETPUM B HANPABJICHUH JIMYHOCTHOIO
pa3Butusi  oOydaromuxcsi, GopMUpOBaHUA (PYHKIMOHAIBHOM MaTeMaTUYeCKOU
IPaMOTHOCTH, M3YYEHHUs APYTUX y4eOHBIX NUCUUIUIMH. Pa3Butue y oOyuwarommxcs
IPaBUWIBHBIX MPEJICTABICHUNA O CYIIHOCTM W IIPOUCXOKIECHUM TIE€OMETPUYECKUX
aOCTpaKIMii, COOTHOLIEHWU PEATbHOTO M HJICATBHOTO, XapaKTepe OTpPaKEHUs
MaTeMaTHYECKOW HAYKOM SIBJICHUHM U MPOLECCOB PEATBHOTO MUPA, MECTE T€OMETPUU B
CUCTEME HAyK M pOJIA MAaTEMaTUYECKOTO MOJECIMPOBAHHSA B HAYYHOM ITO3HAHWMU U B
IOPAaKTHKE CIOCOOCTBYET (OPMUPOBAHHUIO HAYYHOTO MHUPOBO33PEHHUS Yy4YalllUXCs, a
TaK)K€ Ka4eCTB MBIIIICHUS, HEOOXOIUMBIX Ul afanTalli B COBPEMEHHOM OOIIIECTBE.

['eomerpust sBisieTcss OAHMM M3 0a30BBIX MPEAMETOB Ha YPOBHE CPEIHETO
oO1ero oopa3oBaHus, TaK Kak 00€CIEYMBAET BO3MOXKHOCTh M3YUYEHUS KaK JUCIUIUINH
€CTECTBEHHO-HAYYHOW HAIPABIEHHOCTH, TAK U TYMaHUTaPHOM.

Jlormueckoe MbIlUIeHHE, (OpMHpYyEMOe TpU H3YYEHHH OO0YyYarolMMHCS
NOHATUHUHBIX OCHOB F€OMETPUH U MOCTPOEHUU LENOUYKH JIOTHUECKUX YTBEPKJICHUN B
XOJI€ pellIeHNUs FeOMETPUUYECKHX 3aJlayd, YMEHUE BbIABUTATh U OMPOBEPraTh TMIIOTE3bI
HEIOCPEICTBEHHO HUCIIOIB3YIOTCS IIPH PEIICHUH 33]]a4 €CTECTBEHHO-HAYYHOIO LIUKIIA,
B YaCTHOCTHU U3 Kypca (PU3UKH.

YMeHHe OpUEHTUPOBATHCS B TPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO BCEX
0o0JacTAX JIeATeNbHOCTH uenoBeka. OpueHTalusi YeloBEeKa BO BPEMEHU W
POCTPAHCTBE — HEOOXOJIMMOE YCIOBHE €ro COIMANbHOrO ObITHS, (popMa OTpaXKeHus
OKpY>KaloIIer0o MUpPA, YCIOBHE YCIEUIHOTO MO3HAHMS W aKTUBHOTO MpeoOpa3oBaHUs
neiictButensHocTH. OnepupoBaHHe NPOCTPAHCTBEHHBIMU 00Opa3zaMu OOBEAUHSET
pa3Hble BUIbl Y4eOHOW U TPYAOBOM JAEATENBHOCTH, SBISETCA OAHUM U3
po(ecCHOHaNbHO Ba)KHBIX KAa4YeCTB, MO3TOMY akTyalibHa 3aj1ada (HOPMHUPOBAHUS Y
oOyyJarouuxcsi MPOCTPAHCTBEHHOTO MBIIUICHHUSI KaK Pa3HOBUIHOCTH OOpa3HOIo



MBIIUJIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B IMOATOTOBKE K MPaKTUYECKOU
JESITEIbHOCTH 110 MHOTHM HaIlPaBJICHUSM.

[lens ocBoeHus nporpammsel yueOHoro kypca «['eometpus» Ha 0a30BOM ypOBHE
0o0yueHus — o00IIe00pa30BaTeIbHOE M OOLIEKYJbTYPHOE pPa3BUTHE OOYUYaIOIIUXCS
yepe3  oOecreyeHWe  BO3MOXKHOCTH  MPUOOpPETeHHs M HCIOJIb30BaHUsA
CHUCTEMAaTUYECKUX TEOMETPUYECKUX 3HAHUN W JEHCTBUMN, CHCIU(PUIHBIX TEOMETPHH,
BO3MOYKHOCTH YCIICIIHOTO TMPOJOJIKEHUST OOpa3oBaHUsA MO CHEHHAIBHOCTSAM, HE
CBSI3aHHBIM C MPUKIIATHBIM UCTIOJIb30BAHUEM T'€OMETPHH.

[Iporpamma 10 reoMmeTpur Ha 0a30BOM ypOBHE MpeAHa3HAauyeHa JJis
00y4aromuxcsi CpeAHeH MIKOJIbI, HE MCIBITHIBABIINX 3HAYUTEIbHBIX 3aTPYIHCHHUN Ha
YpOBHE OCHOBHOT'O 00111eT0 00pa3zoBanus. Takum oOpazom, oOydaromuecs Ha 6a30BOM
YPOBHE JIOJDKHBI OCBOUTH OOILIME MAaTeMaTH4YECKHUE YMEHHS, CBSI3aHHBIE CO
CHEIU(PUKON TreoMeTpuu U HEOOXOAMMBIE AJI KU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3TOr0, OHUM UMEIOT BO3MOKHOCTh M3YUYHTh T€OMETPUIO OoJiee TIIyO00KO, eCiH B
JalbHEUIIEeM  BO3HUKHET HEOOXOAMMOCTh B TEOMETPUYECKUX 3HAHHUSIX B
npo¢eCCUOHATIBHON JIEATEIIbHOCTH.

JlocTmxeHre LeauM OCBOGHMSI IPOrpaMMbl  OOECIEUMBAETCS  PELICHUEM
COOTBETCTBYIOIIMX 3aj7a4. [IpropuTeTHBIMU 3a/1auaMu OCBOCHUS Kypca «I'eoMeTpum»
Ha 0a3oBoM ypoBHe B 10—11 kiaccax sBisitoTCs:

e (opMHpOBaHHE MPEACTABICHUS O TEOMETPUHU KaK YaCTH MHUPOBOU KyJIbTYpHI

U 0CO3HaHUE €€ B3aMMOCBSI3U C OKPYKAIOLIUM MUPOM;

e (opmupoBaHue MpeACTaBICHUS O MHOTOTPAHHUKAX W TeJIaxX BPAIICHUS KaK O
BOKHEUIITUX MATEMATHYECKUX MOJIETISIX, TIO3BOJISIFOIINX OMUCHIBATH U U3YyYaTh
pa3HbIC SIBICHUS OKPYKAIOIIETO MHUPA;

o (opMupoBaHHE YMEHHS pacro3HaBaTh HAa YEPTEk,axX, MOJCTSIX U B PEATbHOM
MUpPE MHOTOTPAaHHUKH U TeJa BPAIllCHMUS,;

e OBJAJCHUE METOJAMHU pEUICHUs 3a]ad Ha TOCTPOCHUS Ha H300paKEHUSIX
POCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHME yMEHHUS  ONEPUPOBATH  OCHOBHBIMH  IOHSATHSAMH O
MHOTOTPaHHHUKAX W TeJlaX BPALICHHS U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJCHHUE ANTOPUTMAMHU PEIICHUS OCHOBHBIX THUIOB 3a1a4; (GOpPMHpPOBAHUE
YMEHHsSI TPOBOAUTH HECJOXKHBIE JIOKa3aTeJIbHBIE PpACCYXKICHHUS B XOJe
PEIICHUs CTEPEOMETPUICCKUX 3a/1a4 M 3a/1a4 C MMPAKTHIECKUM COICPKAHUEM;

e Pa3BUTHE WHTEJUIEKTYaJIbHBIX W TBOPYECKHUX CIOCOOHOCTEW OOydarommxcs,
MO3HABATEJILHON AaKTUBHOCTH, HCCIEOBATEIIbCKUX YMEHUN, KPUTHYHOCTHU
MBIILJICHUS;

e (opmupoBanue (QpyHKIIMOHAIBHOW TPAMOTHOCTU, PEJIEBAHTHON TE€OMETPUM:
YMEHHE pPAaclo3HABaTh MPOSBIIEHUS TEOMETPUUECKHUX MOHITHIA, OOBEKTOB H



3aKOHOMEPHOCTEN B pPEAJBbHBIX JKU3HEHHBIX CUTYalUSX WM INPU U3YYEHUU
Ipyrux  y4eOHbIX  TPEIMETOB, NPOSIBJICHUS] ~ 3aBHUCHUMOCTEH U
3aKOHOMEpHOCTEH, (GOpPMYIMPOBATh MX Ha SI3bIKE T€OMETPUU U CO3/1aBaTh
r€OMETPUYECKUE MOJEIH, MPUMEHATh OCBOECHHBIM I'€OMETPUUYECKUIN amnmapar
JUISL PELICHUs] NPAKTUKO-OPUEHTHPOBAHHBIX 3a7ad, HHTEPIPETHUPOBATH H
OLICHUBATH MOJIYYEHHBIE PE3YJIbTATHI.

OTIMYUTENHEHONM OCOOEHHOCTBIO TMPOTPAMMBI  SABJISIETCSI BKIIIOUEHHE B KYypC
CTEPEOMETPUN B HAYAJIE €r0 M3YYEHHUs 3a/1a4, PEIIAeMbIX HA YPOBHE MHTYUTHUBHOIO
MO3HAHUSA, U OMNpeAeNEHHBIM 00pa3oM OpraHu3oBaHHasi paboTa HAJ HHUMH, YTO
CHOCOOCTBYIOT ~ Pa3BUTHIO JIOTHYECKOTO M HPOCTPAHCTBEHHOTO  MBIIIICHHUS,
CTUMYJIUPYET MPOTEKAaHUE HHTYUTUBHBIX IMPOLIECCOB, MOTUBUPYET K JaJIbHEUILIEMY
U3YUYEHHUIO IIpEAMETA.

[Tpenmourenue oTAAETCA HArISAAHO-KOHCTPYKTUBHOMY METOAY OOYYEHHS, TO
€CTh TEOPETUYECKUE 3HAHWS HUMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH ITPEAMETHO-
IIPAKTUYECKOM JEATENIbHOCTH. Pa3BUTHME TPOCTPAaHCTBEHHBIX IIPEICTABICHUN Yy
y4aluXxcsl B Kypce CTEPEOMETPUMU MPOBOAUTCSA 3a CUET PEUICHUA 3aJa4 Ha CO3IaHUE
IPOCTPAHCTBEHHBIX O0Opa30B W 3aJady Ha ONEPUPOBAHHME MPOCTPAHCTBEHHBIMU
oOpazamu. Co3nanue oOpa3a NpOBOJUTCS C OMOPON HA HAIJIITHOCTh, & OIIEPUPOBAHUE
00pa3oM — B YCJOBMSIX OTBJICYEHUS OT HAIJIAIHOCTH, MBICIIEGHHOTO W3MEHEHUS €ro
VCXOHOTO COJIEPKAHUS.

OcHoBHbBIE coaepkaTenbHble JUHUM Kypca «l'eomerpum» B 10-11 kmaccax:
«MHororpanHukm», «lIpsiMple M TIJIOCKOCTH B MPOCTPAaHCTBE», «Tena BpalieHus»,
«BekTopbl U KOOpJAMHATHI B NPOCTPAHCTBE». DOpMUPOBAHHE JOTMUECKUX YMEHHM
pacrnpenensercs He TOJbKO MO COJIEepKaTeNIbHBIM JIMHUSAM, HO U MO ToAaM OOy4eHHs
Ha YpOBHE CPEeIHEro 0011ero 00pa3oBaHuUs.

ConmepxaHnue oOpa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yibTaTaM
OCBOEHHUsI pabouell mporpaMMbl, paclpelesi€éHHbBIM [0 TrojaM  OOy4eHMs,
CTPYKTYPUPOBAHO TakKUM 00pa3oM, 4TOObI OBJIAJCHUE T€OMETPUUYECKUMHU MOHATUSMU
Y HaBBIKAMHU OCYIIECTBISIJIOCh MOCIEI0BATENBHO U MOCTYNATEIbHO, C COOJIOIEHUEM
NPUHIMIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOUAJIUCh B OOIIYIO CUCTEMY
reOMETPUUECKUX MPEICTaBICHUN 00Yy4arOIIUXCs, pacupss U yriayomss e€, oOpa3ys
IIPOYHBIE MHOYKECTBEHHBIE CBS3H.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVTAHE
Ha wuszydenue reomeTtpun oTBOJAUTCS 2 yaca B Henenmto B 10 kimacce u 1 yac B
Heneno B 11 kiacce, Bcero 3a aBa roja ooyuenus - 102 yueOHbIX yaca.
B cootBercTBUM ¢ ro0BBIM KasieHAapHbIM Tpadprikom MBOY BI'COLI Ne 12 na
2026-2027 y4eOHbIi TOJI, HATMYUEM BBIXOJHBIX U Mpa3JIHUYHBIX THeH B 2026-2027



ydeOHOM rony, pacnucanueMm ydeOHbIX 3aHsatuii MBOY BI'COII Ne 12 B ycnoBusix
NATUAHEBHOM palouell Hedenu IaHHas mporpamma 1o reomerpuu B 2026-2027
yaeOHOM Toay Oyner peanuzoBaHa B 11 kmacce - 34 uvaca. Hu ogna u3 Tem He
noTepsHa, mporpamma oyzaet Beiiana B 100% ooneme.



COAEPXKXAHUE YYEBHOTI O KYPCA
10 KITACC

IIpsiMbIe M IVIOCKOCTH B POCTPAHCTBE

OcCHOBHBIE NOHATHS cTepeoMeTpur. Todka, npsiMasi, IIIOCKOCTh, IIPOCTPAHCTBO.
[TonsiTue 06 akCHOMATHYECKOM TMOCTPOSHUHU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUN
Y CJIEACTBHUS U3 HUX.

B3anmHOEe pacnosioKeHue MpsAMBIX B IPOCTPAHCTBE: IMEPECEKAIOLIUECH,
napaJulebHbIe U CKpELIUBAOIKEcs NpsMble. [lapanienbHOCTh IPSAMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE: NApAJICNIbHBIE NPSIMBIE B IIPOCTPAHCTBE; NAPAJLIEIBHOCTH TPEX
NPSAMBIX; TMAPAJUIEIBHOCTh NPSIMOM W IUIOCKOCTH. YTJBl C COHAIPaBICHHBIMHU
CTOPOHAMM; YTOJ MEXAY NPAMBIMU B IpOCTpaHcTBe. [lapannenbHOCTh MIIOCKOCTEN:
IapajulesIbHble IUIOCKOCTH; CBOWCTBA IapajUIeNIbHBIX IUIOCKOCTe. IIpocrenmme
IPOCTPAHCTBEHHbIE (UTYpPhl Ha IUJIOCKOCTH: TETpadJp, KyO, Hapasuieienunes;
MMOCTPOECHUE CCUCHUU.

[leprieHIUKYISIPHOCTh MPSMOW M IUIOCKOCTH: IEPIIEHAMKYJSIPDHBIE IIPSAMBIE B
IIPOCTPAHCTBE, MPSMBIC MMAPAIUIENBHBIE U NEPIEHAUKYISPHBIE K INIOCKOCTH, IPU3HAK
NIEPIIECHIUKYJIAPHOCTU NPAMOU U IUIOCKOCTH, TEOPEMA O HMPSMOU INEPIIEHIANKYISIPHON
IIJIOCKOCTU. YTIIbI B IPOCTPAHCTBE: YIOJI MEXAY IPSIMOM U IJIOCKOCTBIO; IBYIPaHHBIN
yTOJI, IMHENHBIN YTOJl ABYTPAHHOTO yria. [lepnesaukynsap u HaKJIOHHBIE: pACCTOSIHUE
OT TOYKH JI0 TIJIOCKOCTH, PACCTOSIHUE OT MPSAMOM 10 TUIOCKOCTH, TPOEKIUS (PUryphl Ha
IJIOCKOCTh. [IeprneHanKyIsIpHOCTh IIJIOCKOCTEN: NMPU3HAK NEPHEHAUKYISIPHOCTH IBYX
IockocTer. TeopeMa o TpEX NMEepIEHIUKYIApax.

MHoOrorpaHHuKH

[loHATHE MHOTOrpaHHMKAa, OCHOBHBIE 3JIEMEHTbl MHOTOI'PDAHHMKA, BBITYKJIBIE U
HEBBIITYKJIBIE MHOTOTPAaHHUKH; pa3BEpPTKa MHOrorpaHHuka. lIpusma: n-yrosbHas
npu3Ma; TPaHU U OCHOBAHMs MPHU3MBI, MpsiMasi M HAKJIOHHAs NPU3MBL, OOKOBas U
IIOJIHAs ITOBEPXHOCTH Npu3Msbl. [lapannenenunen, npsaMOyroiabHbIN apajieenune 1
ero csoucrsa. Ilupamupa: N-yronpHas nupaMuaa, TPaHW U OCHOBAHUE NUPAMUJIBI,
OOKOBasi U TOJIHAsl MOBEPXHOCTh NMUPaMUIbl; NMPaBWIbHAS U YCEUEHHAs MUPAMMIA.
OJIeMEHThl TPU3MbBl W nHUpaMmuzbl. lIpaBUIIbHBIE MHOTOIPaHHUKH: TOHSITHE
NPaBUIBHOTO MHOTOIPDAaHHMKA; IMpaBWJbHAas NpHU3Ma W MPaBWIbHAS NUPAMHUIA;
IpaBUJIbHAs TPEYrojbHas MUpaMua U IpaBWIbHBIN TeTpadip; KyO. [Ipeacrasnenue o
MIPABWJIBHBIX MHOTOTPaHHUKAX: OKTAa3Ip, NOAEKa’Ap U ukocasap. CeyeHus Mpu3Msbl U
MAPAMHUJIBL.



CummeTprss B TIPOCTPAHCTBE: CHUMMETPUS OTHOCHUTENIIBHO TOYKH, HPSIMOI,
IUIOCKOCTH. DJIEMEHThl CUMMETPHH B MHPAMHUJAX, MMapajuieNenuIenax, npaBuibHbIX
MHOTOI'PaHHHKAX.

Bbruncnenue 31€MEHTOB MHOTOIPaHHUKOB: pEOpa, nuaroHanu, yrisl. [lnomans
OOKOBOW TMOBEPXHOCTH M IOJHOW TOBEPXHOCTH MPSAMOM MPHU3MBI, IJIOMIAIb
OCHOBaHU#, TeopeMa 0 OOKOBOW MOBEPXHOCTH IpsiIMOM mpu3Mebl. [lnomans 0oxoBoi
IIOBEPXHOCTH M TOBEPXHOCTH IPABWIBHOM NUPAMHUABI, TEOpeMa O IUIOIAaN
yceu€HHoU nupamupbl. [lonstue 00 00béMe. OOBEM NUPAMUIBI, IPU3MBI.

[Tonobupie Tema B mpoctpaHcTBe. COOTHOIIEHHS MEXAY IUIOLIAIAMU
MOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TE.

11 KIIACC

Tena Bpamenust

[unuaapuyeckas TOBEPXHOCTh, 00pa3yIolue HUIUHIAPUUECKONU MMOBEPXHOCTH,
OCh IWJIMHAPUYECKON MoBepXHOCTU. L{umuuap: ocHOBaHUSI U OOKOBasi MOBEPXHOCTb,
0o0pa3yronias U 0Ch; MIOHAaar OOKOBON U MOJHOU MOBEPXHOCTH.

Konnueckass MOBEpPXHOCTh, OOpa3ylolne KOHUYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKOM moBepxHOCTH. KOoHyC: ocHOBaHME W BepluHa, oOpa3ylomas u
OCh; ILIOIIab OOKOBOM M TOJHOW MOBEPXHOCTH. YCEUEHHBINM KOHYC: 00pa3yIolue u
BBICOTA; OCHOBAHMS U OOKOBasi IOBEPXHOCTb.

Chepa u map: UEHTp, paauyc, IUaMETp; IUIOHIAb IOBEPXHOCTU CQEPHI.
B3aumHoe pacnonoxxeHue chepbl M IIOCKOCTH; KacaTelbHas IJIOCKOCTh K cdepe;
TJI01Ia1b ChEepHI.

N3o00pakeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka muIMHapa 1 KOHYyCA.

KoMOuHanuy Ten BpallleHHsi © MHOTOTPAaHHUKOB. MHOTOIpaHHMK, ONMHMCAHHBIN
oKo0J10 cpepsl; cdepa, BIUCaHHAS B MHOTOTPAHHUK, WK TEJIO0 BpAIlCHUS.

[Tonsarue 06 o6béme. OcHOBHBIE CBOMcTBa 00BEMOB Tell. Teopema 06 00BEME
MPSIMOYTOJILHOTO Tapajuiesenuneaa u cieactsus u3 He€. O0bEM MUIMHIpa, KOHYCA.
OO0bEM mIapa u wiomanb cepsl.

[TonoOuble Tena B mpocTpaHcTBe. COOTHOWICHHS MEXAy IUIONIAIIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEll.

Ceuenust nuianHApa (MapajuiesibHO U MEPHEHIUKYJISIPHO OCH), CEUYCHHS] KOHYyca
(mapajuieTbHOE OCHOBAHMIO U MTPOXO/IAIIEE YEPE3 BEPILIUHY), CEUEHUS I1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektop Ha miockocTu U B mpocTpaHcTBe. CII0KEHHE W BBIUUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOopa Ha 4ucio. Pa3nokeHuwe BekTopa Mo TPEM HEKOMIUIaHAPHBIM
BekTopam. IIpaBuiio napamienenunena. Pemenue 3a1a4, CBA3aHHBIX C TPUMEHEHUEM



paBWJI JEUCTBUM C Bekropamu. [IpsAmoyrosbHas cucrema KOOpAMHAT B
npoctpancTBe. Koopaunatel Bekropa. IIpocreimme 3amauyun B KOOpAMHATaX. YTIOII
Mexay BekTopaMmu. CKaJasipHOE NPOU3BEICHNE BEKTOPOB. BBIYNMCIIEHHE YITIOB MEXIY
OpPSIMBIMM U IUIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIM METOA IIPU  PEIICHUH
TCOMETPUYECKUX 3a1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE  pe3yJbTaThl OCBOEHHUS IPOrpaMMbl  y4eOHOro  mpeaMmeTa
«MartemaTHKay» XapaKTepU3yIOTCs:

I'pazknanckoe BoCIUTaAHHeE:

c(OPMUPOBAHHOCTHIO TPAXKTAHCKON MO3UIIMU O0YYaOIIErocs Kak aKTMBHOTO U
OTBETCTBEHHOTO 4JICHAa POCCHIICKOTO OOIIECTBA, MPEACTABICHUEM O MaTeMaTHUYECKUX
OCHOBax  (PYHKIIMOHUPOBAaHUS  pa3jIM4YHbIX CTPYKTyp, SBIEHUH, MpoUexyp
Ipa)1aHCKOro 001ecTBa (BHIOOPHI, OMPOCH U Tp.), YMEHUEM B3aUMOJICHCTBOBATh C
COLIMATTbHBIMUA UHCTUTYTaMH B COOTBETCTBHUHU C MX (PYHKIHUAMU U HA3HAUCHHUEM.

IMaTpuoTHyeckoe BOCIUTAHHE:

C()OPMUPOBAHHOCTHIO POCCUMCKOW Tpa)TaHCKOW HACHTUYHOCTH, YBAXKEHUS K
OPOILUIOMY M HACTOSIIEMY POCCUMCKONW MaTeMaTHKH, LIEHHOCTHBIM OTHOLIEHHEM K
JOCTUKEHUSIM POCCUICKUX MAaTeMAaTUKOB U POCCUMCKOW MAaTeMaTH4E€CKOW IIKOJBI, K
UCTIONB30BAaHUIO JTUX JOCTIKEHUH B JAPYrUX HayKaxX, TEXHOJOTUAX, cdepax
YKOHOMUKH.

JIyXOBHO-HPaBCTBEHHOT'0 BOCIIUTAHUS:

OCO3HAaHUEM JYXOBHBIX LIEHHOCTEH POCCUICKOT0 Hapona; chOpMUPOBAHHOCTHIO
HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO TOBEJACHUS, CBA3AHHOTO C TMPAKTHUYECKUM
PUMEHEHHEM JIOCTIKCHUN HAYKH U JACSITEIbHOCTBIO YUEHOTO; OCO3HAHUEM JIMYHOTO
BKJIaJ[a B IIOCTPOEHUE YCTOWYMBOTO Oy TyIIETO.

JcTeTHYeCKOoe BOCIMTAHUE:

ACTETUYECKUM OTHOUIEHHMEM K MHUpY, BKIIOYas SCTETHUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUH, PacCyKICHUI; BOCIPUUMYHBOCTHIO K
MaTeMaTHYECKUM acleKTaM Pa3InYHBIX BUIOB UCKYCCTBA.

Puznyeckoe BOCIUTAHKE:

c(OPMUPOBAHHOCTHIO YMEHHUS IPUMEHATh MaTeMaTUUECKUE 3HAHUS B MHTEpecax
3I0pOBOTO M 0Oe30macHOro oOpasa >KM3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
37I0pOBbIO (310POBOE MHUTaHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHA U OTIbIXA,
perynsipHasi (Qu3nyeckas aKTHBHOCTb); (U3MUYECKOTO COBEPIICHCTBOBAHUS, IPU
3aHATUAX CLIOPTUBHO-03/J0POBUTEIBHOM JESATEIBHOCTBIO.

Tpynosoe Bociutanue:

TOTOBHOCTBIO K TPYyIy, OCO3HAHHWEM IIEHHOCTH TPYAOTIOOHS, WHTEPECOM K
pas3IUYHBIM cdepaM MpodecCHOHATEHON NeATeTbHOCTH, CBI3aHHBIM C MATEMATHUKOMN H
e€ MPUJIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIN BBIOOp Oynyiei mpodeccuu u
peain30BbIBaTh COOCTBEHHbIE KU3HEHHBIE IJIAHBI, TOTOBHOCTHIO M CIIOCOOHOCTBHIO K



MaTEeMaTUYeCKOMY OOpa30BaHUIO M CaMOOOPa30BAHMIO HA MPOTSHKCHUH BCEH KU3HU;
FOTOBHOCTBIO K AaKTUBHOMY VYacCTHUIO B PEIICHUM MPAKTUYECKUX  3ajad
MaTEeMaTUYECKON HAIPABICHHOCTH.

JKOJOTrHYeCKOe BOCIIMTAHHUE:

C(OPMHPOBAHHOCTHIO  DKOJOTHYECKON  KYJIbTYphl, TTOHUMAHUEM BIUSHUS
COIMAJIbHO-PKOHOMUYECKUX TIPOILIECCOB HA COCTOSIHUE MPUPOAHOM M COIMATBHOMN
Cpelbl, OCO3HAHUEM TJI00AIBHOTO XapaKTepa HKOJIOTHYECKUX MpoOieM; OpueHTaluen
HAa TMPUMEHEHHE MaTEeMaTUYeCKUX 3HaHUW IS pelleHus 3aJad B o0yacTu
OKpY’Kalolllel Ccpelibl, IUIAaHUPOBAHUA TIOCTYNIKOB UM OIEHKH UX BO3MOXHBIX
MOCIICICTBUUN JIJII OKPYIKAIOIIEH CPEBbI.

IleHHOCTH HAYYHOTO NO3HAHUS:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHU U OOIIECTBEHHOW MPAKTUKH, TOHUMAaHUEM MaTeMaTH4eCKOM
HayKH Kak cepbl 4eIOBEUYECKOU AECSATEIbHOCTH, ITAMOB €€ Pa3BUTHS U 3HAUMMOCTH
JUIS pa3BUTHUS LIMBUJIM3AIMU; OBJIAJICHUEM SI3bIKOM MaTeMaTHKU M MaTEMaTHYE€CKOU
KYJbTYpPOU KaK CPEJICTBOM IMMO3HAHUS MHUPA; TOTOBHOCTHIO OCYIIECTBISATH MPOEKTHYIO
Y UCCIIEIOBATEINIbCKYIO AEATEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS IPOTrPaMMBl YYEOHOTO TpeaMeTa
«MareMaTuKa XapaKTePU3YIOTCS OBJIAJICHHEM YHHUBEPCATbHBIMU
nO3HABAMENbHBIMU oelicmeusmu, VHUBEPCAIbHBIMU KOMMYHUKAMUBHLIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YIIMUBHBIMU OeUCTNEUAMU.

1) Yuusepcanvnole noznasamenvhwie oeticmsusi, 0becneuusarom GopmuposaHue
0a308bIX KOSHUMUBHLIX NPOYECCo8 00yuaruuxcsa (0ceoeHue memooos NO3HAHUS
OKpydHCarOuieco Mupa, NpuMeHeHue JI02U4eCcKUx, UCCIe008amenbCkKux onepayutl,
yMeHuti pabomams ¢ uHpopmayueti).

ba3zoBble 1ornyeckue AecTBUS:

e BBIABJIATH M XapPaKTEPU30BaTh CYIIECTBEHHBIC MPHU3HAKA MaTEMATHUECKUX
OOBCKTOB, TMOHATHH, OTHOLICHUH MEXIY MOHATHAMH; (OPMYyIUPOBATH
ONpE/ACICHUS  TOHATHH;  yCTaHABIMBaTh  CYIICCTBCHHBIA  IMPH3HAK
Kiaccu(ukanuy, OCHOBaHUS Juisi OOOOIICHWS W CpaBHEHUS, KPUTECPUU
TIPOBOJIMMOT'O aHAJTN3a;

e BOCHpHUHHMATH,  (OPMYJIHUpOBaTH M  NPeOOpPa3OBBIBATH  CYXKICHHS:
YTBEPJIUTCIIbHBIC M OTPUIATEIbHBIC, CIWHUYHBIC, YaCTHbIE W OOIIHE;
YCIIOBHBIE;



e BBISBIATh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHUS
B (pakTax, MaHHBIX, HAOMIOJEHUAX W YTBEPKICHUAX; MpeIJiaraTh KpUTCPUHU
JUTS BBISIBJICHUS] 3aKOHOMEPHOCTEH U MPOTUBOPEUUH;

e JeJaTh BBIBOJBI C MCIOJB30BAHUEM 3aKOHOB JIOTMKHU, JEIYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

e TMPOBOJIUTH CAMOCTOSITEILHO J10KA3aTEJIbCTBA MATEMATUYECKUX YTBEPKICHUIM
(mpsiMble W OT MPOTUBHOTO), BBICTpAUBATh aAPryMEHTAllUI0, TMPUBOIUTH
OpUMEPbl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE CYXKICHUS U
BBIBOJIBL;

e BBIOMpaTh cmoco0 pemieHus ydeOHOW 3amaun  (CpaBHUBATh HECKOJIBKO
BAPDUAHTOB pEIICHUs, BBIOMpATh HauOoJee MNOAXONAIMMUA C  y4ETOM
CaMOCTOATENLHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3oBble uccieaoBare/ibCKue J1eHCTBUA:

e HCIOJIb30BAaTh BOMPOCHI KaK HCCIEAOBATEILCKUN HWHCTPYMEHT IIO3HAHUS;
(GopMyIMpOBaTh BOMNPOCHI, (PUKCHPYIOUIME MPOTUBOPEUYHE, MPOOIIEMY,
yCTaHaBJIMBaTh  MCKOMOE€ M JaHHOe, (QopMHpOBaTh  THUIIOTE3Y,
apryMEHTHPOBaTh CBOIO MO3ULIUIO, MHEHHUE;

e TMPOBOJUTH CAMOCTOSITENIbHO CIUIAHMPOBAHHBIN KCIEPUMEHT, UCCIEAOBAHHUE
M0 YCTAaHOBJEHHUIO OCOOCHHOCTEH MaTeMaTHYECKOro OOBEKTa, SBJICHUS,
MPOIIECCa, BBIABJICHUIO 3aBUCUMOCTEH MEXIYy OOBEKTaMH, SIBJICHUSIMH,
MPOIIECCAMU;

e CaMOCTOSITEJNIBHO (POPMYJIHPOBATH OOOOIIEHUS U BBIBOJBI MO pe3yJbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, HWCCIEAOBAHMS, OIEHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

e TMPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE TMPOIECCa, a TakKe BbIJIBUTATh
MIPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora c nunopmanueii:

e BBIABISITH JACPUIUTHI HHPOPMAIINH, JAHHBIX, HEOOXOIUMBIX ISl OTBETa Ha
BOIIPOC U JIJISI PEIICHUS 3a]1auu;

e BBIOMpaTh WH(GOPMAITUIO W3 UCTOYHUKOB PA3TUYHBIX THUIIOB, aHAIM3UPOBATH,
CUCTEMATU3UPOBATh U UHTEPIPETHPOBATHh MH(HOPMAIINIO PA3IMUHBIX BUIOB U
dbopmM IpeacTaBICHNUS,

e CTPYKTYpUPOBaTh WH(OpMAIMIO, TPEACTABISATh €€ B pa3IudHbIX (opMmax,
WJUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uHdopmaruu 1o CaMOCTOSITETIHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  Vuusepcanvnvle  KOMMyHuUKamueHwvle — Oelicméus, — 00eCneuusaom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.



Oo0menue:

BOCIIPUHUMATEL U (POPMYJIUPOBATH CYXKICHHS B COOTBETCTBHH C YCIIOBUSAMHU H
IeJIIMU OOIIICHUS; SICHO, TOYHO, IPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PCHHS B
YCTHBIX W THCBMEHHBIX TEKCTaxX, JaBaTh IMOSCHEHHS I0 XOAY pCUICHHUS
3aJ1a4, KOMMEHTHUPOBATH TIOJYyYSHHBIA Pe3yJIbTaT;

B X0/ OOCYXICHHUS 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOU TEMBI,
npoOJIeMbl, pelaeMoi 3ajJaud, BBICKAa3bIBaTh HWJICH, HAIICJICHHBIC Ha TOUCK
pCILICHUS; COTIOCTABIIATh CBOM CYXKICHHUS C CYXXJACHUSMHU JIPYTUX YYACTHHKOB
Juanora, OOHapY)KMBAaTh PA3JIMYME W CXOJCTBO IO3UIHMI, B KOPPEKTHOU
dbopme GopMyIHpOBaTH PA3HOTIIACHS, CBOU BO3PAKCHHUS;

IPEJICTABISATh PE3yJIbTAThl PEIICHUS 3a7add, SKCIICPUMEHTA, UCCIICIOBAHMS,
MIPOEKTa; CAMOCTOSATEIBHO BBHIOMPATh (DOPMAT BBICTYIUICHUS C YUETOM 3a7ad
NPE3CHTAINNA U 0COOCHHOCTEH ayIuTOPHH.

CorpyaHu4ectBo:

MOHMMATh W HCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON U WHAUBUIYaTbHOMN
paboThl MpU pEHIeHUH Y4YeOHBIX 3ajay; MPUHUMATH II€b COBMECTHOM
NEATEIbHOCTH,  IUIAHUPOBATh  OPTraHU3aIMI0  COBMECTHOM  paloThI,
pacmpenenartb BBl palbOT, JOTrOBAapUBAThCA, OOCYXAaTh MPOIECC H
pe3yabTat paboThl; 0000IIaTh MHEHHS] HECKOJBKUX JIFO/ICH;

y4acTBOBaTh B IpynmnoBbiX ¢opmax padoThl (00CYyXJeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbl» UM WHBIC); BBINIOJHITH CBOK YacTh pabOTHl U
KOOPJIMHUPOBATh CBOU JICUCTBUS C JIPYTMMU WICHAMU KOMAaHJbI; OILICHUBATh
KauecTBO CBOETO BKJIaJa B  OOmMMUNA  TPOAYKT MO  KPUTEPHUSM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUS.

3) Vuueepcanvuvie pezynamuensle Oelicmaus, obecneuusarom Gopmuposarue
CMBICII0BbIX YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUYHOCTNU.
Camoopranusanus:

COCTaBJISITH IUIAH, AITOPUTM PEIICHUS 3a]1a49H, BBIOUPATh CIIOCO0 PEIIEeHUs C
y4€TOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ YIETOM HOBOM
uHbopMaIuu.

CaMOKOHTPOJIb:

BIAJCTh  HABBIKAMU  TIO3HABATENBHOM  pediekcur  Kak  OCO3HAHUS
COBEpIIAEMBIX JEUCTBUM M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIAJETh CIOCOOAMHU CaMOINPOBEPKU, CAMOKOHTPOJIS Mpolecca U pe3yibTara
pelIeHUsI MaTEMAaTUYECKOH 3a/1a4H;



e TMPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTbH MpPHU PEIICHUU 3a/1ayH,
BHOCHTb KOPPEKTHUBBI B JESTEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTEIBCTB,
TAHHBIX, HAWJCHHBIX OIIHMOOK, BBISIBICHHBIX TPYIHOCTEIH;

e OLIGHUBATh COOTBETCTBHE PE3yJIbTaTa LIEIH U YCIOBUSAM, OOBSICHATH IPHUYUHBI
JOCTHMKEHHUS] WM HEAOCTI)KEHUS PEe3ylbTaTOB JEATEIbHOCTH, HAXOIUTh
OIIUOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI
11 KIIACC

OmnepupoBaTh MOHATHAMH: IIMIIMHAPUYECKAss TMOBEPXHOCTh, OOpa3yrolue
WIMHAPUYECKON NMOBEPXHOCTH; LWIMHJP; KOHMYECKasl MOBEPXHOCTh, 0Opa3yrolue
KOHUYECKON OBEPXHOCTH, KOHYC; ChepUyecKasi HOBEPXHOCTb.

Pacnio3naBaTh Tena BpaleHus (LUIUHAP, KOHYC, cdhepa u map).

OOBSICHATH CIOCOOBI MOTYYEHUS TEN BPALLCHUS.

KnaccuduimpoBats B3auMHOE pacroioKeHue chephl U MIOCKOCTH.

OmnepupoBaTh MOHATUSMU: IIAPOBOM CErMEHT, OCHOBAaHME CErMEHTAa, BBICOTA
CErMEHTa; IIAPOBOW CJIOM, OCHOBAHME IIAPOBOTO CJIOSl, BHICOTA IIAPOBOIO CIOS;
1apOBOM CEKTOP.

Boerancnsate 00bEMBI U MIIOMIAAN TOBEPXHOCTEN TEJ BPAILEHUS, TEOMETPUIECKUX
TeJ C IPpUMEHEHUEM (HOPMYIL.

OmneprpoBaTh NOHITUSIMHU: MHOTOTPAaHHUK, BIMCAHHBIN B cepy U ONMMCAHHBIN
okoJ10 chepsl; chepa, BicaHHAS B MHOTOTPAaHHUK HJIM TEJIO BPALLCHMUSL.

BbIMHCHsAT, COOTHOIIGHWST MEXIy IUIOMIAASMU TIOBEPXHOCTEH W 00BEMaMu
MOAO0OHBIX TEI.

N3o00paxaTts wu3yuyaemble (UIYpHl OT PYKH M C TPUMEHEHHEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbInonHATh (BBIHOCHBIE) TUIOCKME YEPTEXKH U3 PUCYHKOB MPOCTBHIX OOBEMHBIX
duryp: BuxI cBepxy, cOOKy, CHU3Y; CTPOUTH CEYCHUS TEJ BPAIICHHUS.

W3Bnekatb, WHTEpPNpPETUPOBATH W  MpeoOpa3oBbIBaTh HH(DOpPMAIHMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUrypax, NMPEACTABICHHYIO Ha 4YepTexax u
pPHUCYHKaXx.

OmneprpoBaTh MOHITHEM BEKTOP B MPOCTPAHCTBE.

BBIOTHATE AEHCTBUS CIOXKEHHUS BEKTOPOB, BEIYUTAHHSI BEKTOPOB I YMHOKCHHUS
BEKTOpA Ha YHCII0, OOBSICHATH, KAKUMHU CBOMCTBAMH OHHU 00JIaat0T.

[TpuMeHATh paBUIIO MapaliesenuIea.



OnepupoBaTh MOHATUSMHU: JEKAPTOBBI KOOPAUHATHI B IMPOCTPAHCTBE, BEKTOD,
MOAYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpa, Yrod MEXAY
BEKTOPAMH, CKAJSIPHOE IPOU3BENECHUE BEKTOPOB, KOJUIMHEAPHbIE U KOMIUIAHAPHBIC
BEKTOPBI.

Haxonute cymMMy BEKTOPOB M MPOM3BEACHHE BEKTOpPA HA YUCIO, YTOJ MEXIY
BEKTOpaMH, CKaJSIpHOE  MPOMU3BENCHHE, PACKIaAbIBaTh BEKTOp IO JBYM
HEKOJIJIMHEAPHBIM BEKTOpaM.

3aiaBaTh INIOCKOCTh YPAaBHEHUEM B JEKAPTOBOW CHCTEME KOOPAUHAT.

[TpumensTh reoMerpuueckue (akThl sl PELICHUsS CTEPEOMETPUUYECKUX 3ajad,
IPEANOIaralouX HECKOIBKO IIAr0B PEUIEHUS, €CJIM YCIOBUS IPUMEHEHHUS 3a/1aHbl B
SBHOU (popme.

Pemarte mnpocreillne reoMeTpuYecKHe 3aJayd Ha IPUMEHEHHE BEKTOPHO-
KOOPJMHATHOTO METO/A.

PemaTe 3a1aun Ha JOKA3aTeIbCTBO MATEMATUYECKUX OTHOILICHUN U HAXO0XKJICHUE
F€OMETPUYECKUX BEIMYMH IO 00pasuaM WIH ajlropuTMaMm, MPUMEHSS W3BECTHBIE
METO/Ibl IPH PEUIEHUH CTaHAAPTHBIX MaTEMATUYECKHX 3a/1a4.

[IpumeHsATh  mpocTeWIIMEe  MPOTPaMMHBIE  CPEICTBA U JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUYECKUX 3aa4.

[IpuBoAMTH MpPUMEPHl MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEN B MPHUPOJIE U KU3HU,
pacno3HaBaTh MPOSIBJIEHUE 3aKOHOB FT€OMETPUHU B UCKYCCTBE.

[IpuMeHATh TOJyYEHHbIE 3HAaHWA HA MPAKTHKE: aHAJIM3UPOBAaTh peajbHbIC
CUTyallUM W TPHUMEHATh W3YyYEHHBIE IOHATHS B IIPOLIECCE IIOMCKA PELICHUs
MaTeMaTH4ecKu c(HOpMYyJIMPOBAHHOMN MPOOJIEMBbl, MOJEIUPOBATh PEalIbHbIE CUTYALUU
Ha $3bIKE TEOMETPUH, HCCIEAOBATh IOCTPOCHHBIE MOJIETU C HCIOJIb30BAHUEM
F€OMETPUYECKUX MOHATUH W TEeopeM, amnmapara ajireOpbl; peliatb MPaKTUYECKHE
3a/1a4y, CBA3aHHbIE C HAXOKJIECHUEM F'€OMETPUUECKUX BEIUYHH.



11 KIIACC

N HaumenoBan | KosuuecTBo 4yacoB JJIeKTPOHHBbIE
" | We pa3esioB H (uudpoBbie)
n/ Bcer | KoHTpoabH IIpakTHyeck
TeM oOpa3oBaTesibHbIE
n 0 ble padoThI He padboTsbl
NMPOrpaMMbI pecypcbl
Tema https://m.edsoo.ru/HYOWQL5
12
BpALICHUS KQ
O6BEMDL Tel 5 1 https://m.edso0.ru/BOORVIY
c9
Bexrops! n
https://m.edsoo.ru/4NCL4GO
KOOPJMHATHI B 10 1 ME
MPOCTPAHCTBE T
[ToBTOpEHME,
000011IeHHE, 7 1 https://m.eds00.ru/DORV3P72
cUcTeMaTHu3aIl 5
W 3HAHUH
OBIIEE
KOJIMYECTBO
34 3 0
YACOB I1O
ITPOT'PAMME



https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/B9ORV9YC9
https://m.edsoo.ru/B9ORV9YC9
https://m.edsoo.ru/4NCL4GOMF
https://m.edsoo.ru/4NCL4GOMF
https://m.edsoo.ru/DORV3P725
https://m.edsoo.ru/DORV3P725

11 KIIACC

Ne

o/ Tema ypoka

11

KoauuecTBO 4acoB

Bce
ro

KoHnTtpous
HbIE
padoThI

IIpakTHye
CKHe
padoThI

Jara
H3y4eH
usi

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypchbl

Cdepa u map:
LIEHTD,
paanyc,

1 TUaMeTp;
ILJI0IA/Ib
MMOBEPXHOCTH
cepsr

01.09.2
026

https://m.edsoo.ru/TW8Z
59CHJ

Bzaumnuoe
PacIoIOKEH!
e cepol u
IJIOCKOCTH;

2 KacaTeiabHas
IJIOCKOCTh K
chepe;
IUIOIIAIb
chepsl

08.09.2
026

https://m.edsoo.ru/YCM
WC4M3I

N300pakenue
cdepsl, mapa

3 Ha IUIOCKOCTH.

Ceuenus
mapa

15.09.2
026

https://m.edsoo.ru/QDCF
S8UGXE

Humsapuuec
Kast
MMOBEPXHOCTb,
oOpasyromue
HUAJTUHIpUYEC
4 KOH
TTOBEPXHOCTH,
OCh
HUAJTUHIpUYEC
KoM
MMOBEPXHOCTHU

22.09.2
026

https://m.edso0.ru/8516B
BEO7

Humusap:
OCHOBaHUA U

29.09.2

https://m.edsoo.ru/W0JR
979VvV9



https://m.edsoo.ru/TW8Z59CHJ
https://m.edsoo.ru/TW8Z59CHJ
https://m.edsoo.ru/YCMWC4M3I
https://m.edsoo.ru/YCMWC4M3I
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/8516BBEO7
https://m.edsoo.ru/8516BBEO7
https://m.edsoo.ru/W0JR979V9
https://m.edsoo.ru/W0JR979V9

OokoBas
MMOBEPXHOCTb,
oOpa3yromas
1 OChb;
IJIOIIAdb
OOKOBOI U
MMOJTHOH
MMOBEPXHOCTHU

026

N3obpakenune
HWIMH]IpA Ha
TUIOCKOCTH.
PazBépTka
IAH]IPA.
Ceuenus
UWIMHIpA
(TUTOCKOCTHIO,
napasuiebHON
Wi
MIePIICHTUKYIIS
pHOH ocH
HUATTUHIPA)

06.10.2
026

https://m.edsoo.ru/OYM
SPW10Z

Konnueckas
MMOBEPXHOCTb,
oOpasyromue
KOHHUYECKOM
MMOBEPXHOCTH,
OChb U
BEpUIMHA
KOHUYECKOM
MMOBEPXHOCTHU

13.10.2
026

https://m.edsoo.ru/H64Q
F3E6R

Komnyc:
OCHOBaHHUE U
BEpIIIHHA,
oOpa3yromas
1 OCh;
TIJTOTIATh
OOKOBOM U
MOJIHOMN
MMOBEPXHOCTHU

20.10.2
026

https://m.edsoo.ru/Q4EU
BB6GT

VY ceuéHHbIt
KOHYC:

10.11.2

https://m.edso0.ru/80V NI

TU20



https://m.edsoo.ru/OYMSPW10Z
https://m.edsoo.ru/OYMSPW10Z
https://m.edsoo.ru/H64QF3E6R
https://m.edsoo.ru/H64QF3E6R
https://m.edsoo.ru/Q4EUBB6GT
https://m.edsoo.ru/Q4EUBB6GT
https://m.edsoo.ru/80VNITU2O
https://m.edsoo.ru/80VNITU2O

oOpa3yromue
1 BBICOTA;
OCHOBaHHS U
OoKoBas
MTOBEPXHOCTh

026

10

N3obpakenune
KOHYycCa Ha
MJIOCKOCTH.
Pa3BépTka
KOHYyca.
Ceuenus
KOHYyca
(TI10CKOCTHIO,
HapajuieIbHON
OCHOBAaHHUIO, U
MJIOCKOCTBIO,
MPOXOSIICH
qyepes
BEPILUHY)

17.11.2
026

https://m.edsoo.ru/0PV9
CKUYU

11

KomOunanus
TEJ BpaIlCHHS
u
MHOTOTpaHHU
KOB

24.11.2
026

https://m.edsoo.ru/4AVHG
TYX8F

12

MHororpanau
K, OTTMCAHHBIN
0K0JIO chephl;
chepa,
BIIMCaHHAas B
MHOT'OTPaHHU
K WJIH B TEJIO
BpalIeHUs

01.12.2
026

https://m.edsoo.ru/RMY
Y1STLP

13

Ilousitue 06
00BEMeE.
OCHOBHEBIE
CBOMCTBA
00BEMOB TeT

08.12.2
026

https://m.edsoo.ru/4CEN
HGLOZ

14

O0BéM
UJIMH/IPA,
KOHycCa

15.12.2
026

https://m.edsoo.ru/W8TG
N5Z799



https://m.edsoo.ru/0PV9CKUYU
https://m.edsoo.ru/0PV9CKUYU
https://m.edsoo.ru/4VHGTYX8F
https://m.edsoo.ru/4VHGTYX8F
https://m.edsoo.ru/RMYY1STLP
https://m.edsoo.ru/RMYY1STLP
https://m.edsoo.ru/4CENHGLOZ
https://m.edsoo.ru/4CENHGLOZ
https://m.edsoo.ru/W8TGN5Z99
https://m.edsoo.ru/W8TGN5Z99

15

KonTponbHas
pabota mo
Temam Nel

22.12.2
026

https://m.edsoo.ru/KCOM
HJ5WW

16

O0BéM mrapa
U TUIOIIA/b
chepsl

29.12.2
026

https://m.edsoo.ru/G7AY
CMOTT

17

IlonoGHbIC
TElIa B
MIPOCTPAHCTBE.
CooTHOIICHUS
MEXIY
IUIOIIAISIMHU
MOBEPXHOCTEH
, 00BbéMamMu
MOAOOHBIX TEJ

12.01.2
027

https://m.edsoo.ru/4AN04F
YUUX

18

BekTop Ha
IIJIOCKOCTH U B
MPOCTPAHCTBE

19.01.2
027

https://m.edsoo.ru/AQ40
5SB7C

19

Cnoxenue u
BEIUUTAHUE
BEKTOPOB

26.01.2
027

https://m.edsoo.ru/PMN
HTUK7G

20

YMHOXEHNE
BEKTOpa Ha
YUCIIO

02.02.2
027

https://m.edsoo.ru/4H7P
LGBI1

21

Paznoxenne
BEKTOpA 110
TpéM
HEKOMILJIaHAP
HBIM
BEKTOpaM.
[IpaBuno
MapaJuIeenuIl
ena

09.02.2
027

https://m.edsoo0.ru/NZS0
LFWN1

22

Pemenne
3ajad,
CBSI3aHHBIX C
MIPUMEHEHUEM
MpaBuiI
JIEHCTBUI C
BEKTOpaMHU

16.02.2
027

https://m.edsoo.ru/73F23
EPUS



https://m.edsoo.ru/KC9MHJ5WW
https://m.edsoo.ru/KC9MHJ5WW
https://m.edsoo.ru/G7AYCM9TT
https://m.edsoo.ru/G7AYCM9TT
https://m.edsoo.ru/4N04FYUUX
https://m.edsoo.ru/4N04FYUUX
https://m.edsoo.ru/AQ4O5SB7C
https://m.edsoo.ru/AQ4O5SB7C
https://m.edsoo.ru/PMNHTUK7G
https://m.edsoo.ru/PMNHTUK7G
https://m.edsoo.ru/4H7PLGBI1
https://m.edsoo.ru/4H7PLGBI1
https://m.edsoo.ru/NZS0LFWN1
https://m.edsoo.ru/NZS0LFWN1
https://m.edsoo.ru/73F23EPU5
https://m.edsoo.ru/73F23EPU5

23

KoopaunaTtao
-BEKTOPHBIN
METOJI IIPH
peleHnn
TE€OMETPUUECK
UX 3a/1a4

02.03.2
027

https://m.edsoo.ru/BBII3
9Z7U

24

[IpsmoyronbH
as cucrema
KOOpJUHAT B

MIPOCTPAHCTBE.

Koopannatsr
BEKTOpA.
IIpocreiimme
3aJla41 B
KOOpJMHATAX

09.03.2
027

https://m.edso00.ru/X9TS
DNSQ3

25

Yron mexny
BEKTOPAMH.
CxkansipHoe
MIPOU3BEICHUE
BEKTOPOB

16.03.2
027

https://m.edsoo.ru/RPAQ
MBCDO

26

Brraucnenue
YIJI0B MEXAY
MPSIMBIMU U

MIOCKOCTSIMU

23.03.2
027

https://m.edsoo.ru/EGRV
3NF84

27

[ToBTOpEHME,
00001IeHHE U
cHCTeMaTHu3aIl
WS 3HAHUM.
Bexrops! n
KOOPJIMHATHI B
MPOCTPAHCTBE

06.04.2
027

https://m.edsoo.ru/16AS
E1TYU

28

KoHnTponsHas
pabora 1o
TeMe
"BekTopsl n
KOOpJIUHATHI B
IIPOCTPAHCTBE

13.04.2
027

https://m.edsoo.ru/NSKE
LEBHL

29

[ToBTOpEHME,
00o001IeHne 1

20.04.2

https://m.edsoo.ru/VEM
VY73YE



https://m.edsoo.ru/BBII39Z7U
https://m.edsoo.ru/BBII39Z7U
https://m.edsoo.ru/X9TSDNSQ3
https://m.edsoo.ru/X9TSDNSQ3
https://m.edsoo.ru/RPAQMBCDO
https://m.edsoo.ru/RPAQMBCDO
https://m.edsoo.ru/EGRV3NF84
https://m.edsoo.ru/EGRV3NF84
https://m.edsoo.ru/16ASE1TYU
https://m.edsoo.ru/16ASE1TYU
https://m.edsoo.ru/N8KELEBHL
https://m.edsoo.ru/N8KELEBHL
https://m.edsoo.ru/VEMVY73YE
https://m.edsoo.ru/VEMVY73YE

CHCTEMaTH3aIl
U 3HAHUM.
OcCHOBHBIE
¢burypsi,
(haKThI,
TEOPEMBI
Kypca
TUTAHUMETPUH

027

30

[ToBTOpEHME,
0000111eHNE U
CHCTEMaTH3aIl
WS 3HAHWMN.
3amaun
IJITAHUMETPUHU
M METOJBI UX
penieHus

27.04.2
027

https://m.edsoo.ru/UF02
M943T

31

[ToBTOpEHME,
0000111eHHE U
cHCcTEMaTH3aIl
WS 3HAHUH.
3agaun
TUTAHAMETPHUH
¥ METOJIBI UX
pelreHus

04.05.2
027

https://m.edsoo.ru/FG4PJ
N2IF

32

IToBTOpEHME,
00o0011eHne U
cUCTEeMaTu3all
Vsl 3HAaHUM.
OcHoBHbIE
burypsl,
(bakThl,
TEOPEMBI
Kypca
CTepEeOMETpUHN

11.05.2
027

https://m.edsoo.ru/ZY6B
YLY7W

33

HNrorosas
KOHTPOJIbHAS
pabota

18.05.2
027

https://m.edsoo.ru/\VP8C
XOC4C

34

IToBTOpEHME,
00001IeHHE U
CHCTeMaTH3aIl
W 3HAHUH

25.05.2
027

https://m.edso0.ru/70QS
TDCAP



https://m.edsoo.ru/UF02M943T
https://m.edsoo.ru/UF02M943T
https://m.edsoo.ru/FG4PJN2IF
https://m.edsoo.ru/FG4PJN2IF
https://m.edsoo.ru/ZY6BYLY7W
https://m.edsoo.ru/ZY6BYLY7W
https://m.edsoo.ru/VP8CXOC4C
https://m.edsoo.ru/VP8CXOC4C
https://m.edsoo.ru/70QSTDCAP
https://m.edsoo.ru/70QSTDCAP

OBILIEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

34




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJabTAThl 0CBOCHHS OCHOBHOM
NpOBepPsIeMoOro .
00pa3oBaTeJbHOI MPOrPaMMBbI CpeIHero 001ero odpa3oBanusi
pe3yJabTara
6 I'eomerpus
OmnepupoBaTh HOHATHAMU: IMJIMHAPHYECKAsT IMOBEPXHOCTh, 00pa3yrolue
6.1 LHWINHAPUYECKOM TOBEPXHOCTH, LWIMHAP, KOHUYECKas IOBEPXHOCTb,
o0pasyromnre KOHMYeCKO! TOBEPXHOCTH, KOHYC, cheprueckasi MOBEpXHOCTb
6.2 Pacrio3naBats Tena BpameHus (IIUHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CIOCOOBI MTOTYYSHHUS TEJ BPALLICHHUS
6.4 KrnaccudunupoBars B3aUMHOE pacIiofioKeHUe cephl U MIIOCKOCTH
OmnepupoBaTh NOHATHIMHU: IIAPOBOH CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
6.5 CerMEHTa, LIApOBOH ClIOH, OCHOBaHME IIApOBOrO CIIOS, BBICOTA LIAPOBOIO
CJ10s1, IIapOBOM CEKTOP
6.6 Bbruucnare  00BEMBI M IUIOIIAAM  TOBEPXHOCTEH TN  BpalleHWUs,
' TeOMETPUUECKUX TeJl C MPUMEHEHUEM (HopMyIT
OmnepupoBaTh TOHATUAMHU: MHOTOIPAaHHHMK, BIMCAaHHBIH B chepy U
6.7 ONMCAaHHBIN OKOJIO cdepbl, cdepa, BIUCAHHAS B MHOTOIPAHHUK WU TEJIO
BpallCHUS
68 BBIUUCIIATE COOTHOMICHHUST MEXY TUIOMAISIMHU TOBEPXHOCTEH M 00BEMaMu
. MOJIOOHBIX Tel
6.9 N300paxxaTh H3ydaemble (QUIypbl OT PYKH U C NPUMEHEHHEM MPOCTBIX
' 4epTEKHBIX HHCTPYMEHTOB
BbImonHATE  (BBIHOCHBIE) IIJIOCKAE YEPTEXKH W3 PHCYHKOB IMPOCTHIX
6.10 00BbEMHBIX (UTYp: BUI CBEpXy, COOKY, CHH3Y; CTPOUTH CEUYEHHUsS Tell
BpAIICHHS
6.11 W3BnekaTh, WHTEPIPETHPOBATH H MPeoOpa3oBHIBATE HWHPOPMALHUIO O

MNPOCTPAHCTBCHHLIX  I'COMCTPUYUCCKHUX (I)I/Il"yan, MNPpCACTAaBJICHHYKO  Ha




yepTexkax U pUcyHKax

6.12

[TpumensaTs reomerpuueckue (GaxKThl A PEIICHUS CTEPEOMETPHUYECKUX
3a/1a4, MPEANOIaraloluX HECKOJIbKO INAroB pPEIICHUSA, €CIM YCIOBHS

MIPUMEHEHHUSI 3a/1aHbl B IBHOU (hopme

6.13

OnepupoBatrh OHATHEM: BEKTOP B IIPOCTPAHCTBE

6.14

BremoaHATh ﬂCﬁCTBHH CJIOKCHHUA BCKTOPOB, BbBIYUTAHUSA BCKTOPOB U
YMHOXXCHHUS BCKTOpa Ha 4YHCIIO, O6’b$ICHSITb, KakKUMH CBOWCTBaMHU OHH

o0JIagaroT

6.15

HpI/IMCHHTB IIpaBUJIO IIapaJlJICICIIUIICaa IIpHu CI0KECHUHU BEKTOPOB

6.16

OHGpI/IpOBaTI) IMOHATHUAMU: JC€KAPTOBbBI KOOPAWHATHI B IIPOCTPAHCTBE, BEKTOP,
MOAYJIb BCKTOpPA, paBEHCTBO BCKTOPOB, KOOPAHWHATHI BEKTOPA, YIOJ MCKIAY
BCKTOpaMH, CKaJLIpHOC IIPOHU3BCACHHUC BCKTOPOB, KOJUIMHCAPHBIC H

KOMILJIaHAPHBIC BEKTOPLI

6.17

Haxonuth CYMMY BCKTOPOB U IIPOU3BCACHUC BCKTOPA HA YUCIIO, YT'OJI MCKIY
BCKTOpaMH, CKaJIIPHOC IMPOU3BCACHHUEC, pPACKIaAbIBATL BCKTOp II0 ABYM

HEKOJUIMHEAPHBIM BEKTOPaM

6.18

3aI[aBaTI) IJIOCKOCTb YPAaBHCHHEM B IleKapTOBOﬁ CUCTCMEC KOOpAHAT

6.19

Pemarsn HpOCTCﬁH.IHG TCOMCTPUYUCCKUEC 3aJa4ud Ha IIPUMCHCHHUC BCKTOPHO-

KOOPAWHATHOTI'O METOJa

6.20

Pemarsn 3aJa4yyd Ha [A0Ka3aTCJIbCTBO MATEMATHUYCCKHX OTHOIIIGHUH U
HaxXOXJICHUC TCOMECTPUUCCKUX BCJIIMYUH II0 06pasuaM WM aJIrOpuT™Mam,
IMPUMCEHAA N3BECTHBIC MCTOJbI ITPHU PCIICHUHN CTAHAAPTHBIX MATCMATHYCCKUX

3aaaq

6.21

[IpuMeHATH  mpoCTEHMIIME NPOrpaMMHBIE  CPEACTBA M 3JIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPCOMCTPUICCKUX 3a/1av

6.22

[IpuBOogUTE HpUMEpPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B NPUPOAE U

JKHN3HH, paCliO3HABATh MMPOABJICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

6.23

[TpuMeHATH TONMYYEHHBIE 3HAHMS Ha MPAKTUKE: aHAIM3HPOBATH pealibHbIC
CUTYalluu U MPUMEHATh W3YUYECHHbIE MOHSITHUS B MPOLIECCE MOMCKA PelIeHUs
MaTeMaTHYecKu c(HOpMyITUPOBAHHON MpPOOIEeMbl, MOAECTUPOBATh pealbHbIC
CUTyallud Ha S3bIKE TE€OMETPUH, HCCIENOBAaTh IOCTPOCHHBIE MOJEIH C
UCTOJIb30BAHUEM T'€OMETPUYECKUX IMOHIATUH M TeopeM, ammapara ajareOphl,
pelarh NpakTUYeCKue 3aaul, CBSI3aHHbIE C HAX0XKJIEHUEM T'€OMETPUUECKUX

BCINYNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

I'eomerpus

7.1

OcHOBHBIE MOHSATHS CcTepeoMeTpuu. Touka, mpsiMasi, IMIOCKOCTb, MPOCTPAHCTBO.
[TonsTre 06 akCMOMaTUYECKOM MOCTPOEHUU CTEPEOMETPUU: aKCUOMBI CTEPEOMETPHUH U

CICACTBUA N3 HUX

7.2

B3aumHoe pacnonoxeHue NpsMbIX B IPOCTPAHCTBE: NIEPECEKAIOLINECS], TapAIITICIIbHBIE U
CKpeuuBaromuecs npsamele. [lapaiienbHOCTh NPSAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE:
napajulejibHble  IpsIMbIE B NPOCTPAHCTBE, MApAJUICIBHOCTb  TPEX  IPSMBIX,
MapaJUIEIbHOCTh IIPSAMOM M IUIOCKOCTH. YIUIBI C COHAIPABJICHHBIMH CTOPOHAMM, YIOJ
MEXIy IpsAMBIMH B IHpOCTpaHCTBE. IlapayienbHOCTh IIOCKOCTEH: MapajulesbHbIE
IUIOCKOCTH, CBOMCTBA MapaJIeNIbHBIX IIOcKOocTel. IIpocreimme mpocTpaHCTBEHHBIE

(GurypsI Ha IIIOCKOCTH: TETPAdIp, KyO, MapauiesenuIe]], MOCTPOSHHE CeUeHUI

7.3

[leprieHAUKYIAPHOCTh MPSAMOM M IUIOCKOCTU: TMEPHEHIUKYJSPHBIE MpsSMble B
IIPOCTPAHCTBE, IMpPSIMbIE MapajlielbHble U MEPHEHAUKYISPHbIE K IUIOCKOCTH, MPU3HAK
NEPIEHIUKYJIAPHOCTH NPSMOM U IIJIOCKOCTH, TEOPEMA O NPSMOM NEPIEHIUKYIIPHOU
IUIOCKOCTH. YTJIBl B MPOCTPAHCTBE: YroJl MEXAY NMPSMOIMl U MIIOCKOCTHIO, IBYI'PaHHBIN
yroJl, TUHENHBINA yroyl IByrpaHHoro yria. [lepneHaukyssp v HakJIOHHBIE: PacCTOSIHUE
OT TOYKH JI0 TUIOCKOCTH, PAacCTOSTHUE OT MPSIMOM 10 MJIOCKOCTH, IPOEKLus (pUrypsl Ha
IUIOCKOCTh. [lepneHauKyasapHOCTh IUIOCKOCTEW: NMPHU3HAK IEPHEHIUKYISIPHOCTH JBYX

mockocteil. Teopema o TpEX MeprneHuKyIsipax

7.4

[loHsAiTHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOIOTPAaHHUKA, BBINYKIBIE U
HEBBIIIYKJIBIE MHOTIOIDAHHUKH, pa3BEPTKA MHoOrorpaHHuka. IIpusma: n-yrompHas
MpU3Ma, TpaHu U OCHOBAHUS MPU3MBI, NIpsIMasi U HAKJIOHHAs MPU3MBbI, OOKOBas U MOJIHAs
MIOBEPXHOCTh Ipu3Mbl. [lapautenenunen, NpsSMOYrOJIbHBIM MapajUICNICIIAIE] U €ro
cBoiictBa. [Tupamuna: N-yronbHas nupamujaa, TpaHd U OCHOBAHHWE MUPAMUJbI, OOKOBas
U TIOJIHAs TIOBEPXHOCTh NMUPAMMJIbI, MPABUJIbHAS W YCEUEHHAs NMUpaMHUAA. DJIEMEHTBI
Npu3Mbl W npamMubl. [IpaBUIBHBIE MHOTOIPAHHUKH: IIOHATHE IPABUIBHOIO
MHOIOIDaHHUKA, I[paBUJIbHAs IpuU3Ma MW IpaBUiIbHAsg MHUpaMUJa, I[IPaBUIbHAs

TpeyrojbHas MUpaMuJa M MpaBUIBHBIA TeTpasap, Kyo. [IpeacraBneHue o npaBUIIbHBIX




MHOTOTpaHHHUKAX: OKTa’3Ap, 10AeKadIp U ukocadapyrue CedeHus MpU3Mbl U TUPAMHU/IbI

7.5

CI/IMMCTpI/IH B IMPOCTPAHCTBC. CUMMETPUA OTHOCHUTCIBHO TOYKH, HpHMOﬁ, IIIIOCKOCTH.
OJIEMEHTBI CUMMCTpPUU B nupamMujax, napauicjicnmIicaax, IMpaBUJIbHBIX

MHOI'OI'paHHHUKaXx

7.6

Bbluuciienue 351eMEHTOB MHOTOTPAHHUKOB: pEOpa, namaroHanu, yriael. Ilmomans
OOKOBOI MOBEPXHOCTH U MOJIHOW MOBEPXHOCTH MPSIMOM MPHU3MBI, IO OCHOBAHHIA,
TeopemMa 0 OOKOBOM MOBEPXHOCTH NPpsAMON mpu3Msl. [Inomans O0KOBOM OBEPXHOCTH U
IIOBEPXHOCTH IMPABWIBHOW MHUPAMMIBI, T€OpeMa O IUIOAAU YCECYEHHOW IUPaMUIBL.

[Tonstue 06 06bEMe. OOBEM MUPAMU/IBI, IPU3MBI

7.7

[lono6uble Tena B mpocTpaHcTBe. COOTHOUIEHMSI MEXY IUIOLIAJSMU IOBEPXHOCTEH,

00bEMaMU TOIO0HBIX TEJT

11 KVIACC

Kon

IIpoBepsieMblii 3JIeMEHT COIePKAHUS

6

I'eomerpus

6.1

[unmmuapudeckass MOBEPXHOCTh, O0pa3ylolMe LWIMHIPUYIECKON IOBEPXHOCTH, OCh
LWINHAPUYECKOM noBepxHocTH. Llunmuap: ocHoBaHus M OOKOBas IMOBEPXHOCTb,

oOpa3ytomias U oCh, TUIOIIaAb OOKOBOW 1 MTOJIHOW TTOBEPXHOCTH

6.2

Konnueckass moBepXHOCTh, 00pa3yroline KOHMYECKOW MOBEPXHOCTH, OCh U BEpIIMHA
KOHMUYecKoi mnoBepxHocTH. KoHyc: ocHOBaHMEe U BepliMHa, oOpasyrolias U OCb,
Iouaib O00KOBOW M MOJHON MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yIolue U BHICOTA,

OCHOBaHHMS 1 OOKOBas ITOBEPXHOCTH

6.3

Cdepa u map: ueHTp, paauyc, JUameTp, IJIOLWAAb MOBEepXHOCTU cheprl. Bzanmuoe

pacnosoxeHue cepsl U MIOCKOCTH, KacaTeabHasl INIOCKOCTh K cdepe, mioimanb chepsl

6.4

N300paxenue Ten BpallleHUs Ha IMI0CKOCTH. Pa3BépTka HMIMHApPaA U KOHYCa

6.5

KOM6I/IH8.I_II/II/I TCJI BpAallCHUA U MHOTOTPAaHHUKOB. MHOFOFpaHHHK, OIIMCaHHBIM OKOJIO

cdepsl, chepa, BcaHHAsT B MHOTOTPAHHHK, WIIH TEJIO BpaIllEHUS

6.6

[Tonstne 006 o0BEMe. OcHOBHBIE cBOWcTBa 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO TMapauiesienunena u ciaeacteus u3 He€. OO0BEM IUIHHIpPA, KOHYCA.

O6béM mapa ¥ miomaib chepol

6.7

[Tono6usle Tena B mpocTtpaHcTBe. COOTHOLIEHUS MEXY IUIOMIAAIMU MOBEPXHOCTEH,

00BéMaMU TTONOOHBIX TET




Ceuenuss 1mwinHApa (mAapauleIbHO M TMEPHEHAMKYISPHO OCH), CEYEHHUs KOHYyca

o8 (mapanenbHOE OCHOBAHUIO U MPOXOASIILEE YePE3 BEPILNHY), CEUEHUS 1I1apa
Bekrtop Ha mimockocty u B mpoctpaHcTBe. CIOKEHHE W BBIYUTAHUE BEKTOPOB.
6.9 YMHOXEHHE BeKTopa Ha 4uciio. Pa3noskeHne BekTOopa Mo TPEM HEKOMIUIaHAPHBIM
' BektopaMm. [lpaBuio napamnenenunena. Pemienue 3anad, CBS3aHHBIX C MPUMEHEHUEM
MpaBWI ICUCTBUI C BEKTOpAMH
[IpsimoyronbHasi cucTtemMa KOOpIMHAT B MpocTpaHcTBe. KoopauHAThl BeKTOpa.
6.10 [Ipocreiimue 3agaum B KOOpAMHATaX. Yroia Mexay BekTtopamu. CkanspHoe

IIPOU3BEICHUE BEKTOPOB. BBIYMCIIEHME YIVIOB MEXAYy MPSIMBIMM M IUIOCKOCTSMH.

KoopanHaTHO-BEKTOPHBIN METOJ ITPU PELLIEHUN F€OMETPUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsieMoro
TpedoBaHus

IIpoBepsiemble TPeGOBaHUSA K MPeAMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3oBaHus

Bnanenue MmeTonaMu 10Ka3aTeabCTB, ATOPUTMAMU PEILICHUS 3a]1a4; YMEHUE
dbopMynupoBaTh W ONEPUPOBATH MOHATUSIMU: OIpElEICHHE, AaKCUOMa,
TeopeMa, CJEACTBHE, CBOWMCTBO, NMPHU3HAK, J0KA3aTEIbCTBO, PABHOCUJIbHbBIE
(GOpMyNUPOBKY; TMPUMEHATh HUX; yMeHHE (OPMYyIHUpPOBaTH OOpaTHOE U
MIPOTUBOIOJIOKHOE YTBEPIKICHHUE, MPUBOJUTH MPUMEPHI U KOHTPIPHUMEDHI,
UCIIOJIb30BATh METOJ]  MaTeMaTU4ecKOW  HWHIYKIIHH, MIPOBOANTD
JTOKa3aTeJIbHbIE PACCYXIACHUs MPH PEIICHUU 3a/1ad, OLICHUBATh JOTHYECKYIO
MPaBWIBHOCTh  PAacCCYXKICHHH;  yYMEHHUE  ONEepPUPOBAaTh  MOHSITUIMU:
MHOXECTBO, IOJAMHOXKECTBO, OIE€palldd HaJ MHOXECTBAMU;, YMEHUE
UCIONIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar i ONUCaHUS
peaNbHBIX MPOIECCOB M SIBJICHUW W TMPHU PEIICHUH 337a4, B TOM YHUCIE M3
IpyTux y4eOHBIX TPEIMETOB; YMEHHE OMNEepUpOBaTh MOHATHAMH: Tpad,
CBS3HBIN Tpad, AepeBo, MUK, Tpad Ha IUIOCKOCTH; YMEHUE 3a1aBaTh U
OMHCHIBATh Tpadbl pa3NUUHBIMU CIOCO0aMHU; HCIONB30BaTh Tpadsl Mpu

pelieHuu 3a1a4y

VYMmenue ONEprupoOBaTh MOHATHUAMH: HATYpaJIbHOC 4YHCJIO, LOEI0C YHUCIIO,
CTCIICHb C HCJIBIM IMOKa3aTCJIEM, KOPCHb HaTypaHLHOﬁ CTCIICHU, CTCIICHL C
pallMOHAJIBHBIM IIOKAa3aTCJICM, CTCIICHL C I[CI\/'ICTBI/ITCJ'H)HBIM IIOKa3aTciieM,
J'IOl"apI/Iq)M qucia, CMHYC, KOCUHYC U TaHI'CHC IIPOU3BOJIbHOT'O YHCJIA, OCTATOK
Imo MOAYJIO, pallMOHAJIbHOC 4YHUCIIO, HUPPAUOHAIBHOC 4YMUCIIO0, MHOXKXCCTBA
HaTypaJIbHbIX, LCJIbIX, PalluOHAJIbHbBIX, ﬂeﬁCTBHTCHBHBIX YUCCJl; YMCHHC
HCIIOJIB30BAaTh IIPU3HAKU OCIIMMOCTH, HauMEHBIIHH O6HIPII>'1 JCINUTCIIb H
HaAaNMCHBIICC 06]].[66 KpaTHOC, aJIrOPpUTM EBKJ'II/II[a npu pCHICHUU 3alay;
3HaKOMCTBO C pa3JIMYHBIMU MO3UIWUOHHBIMU CUCTEMAMH CUUCIICHUSA; YMCHHUEC
BBIIIOJIHATh BBIYUCIICHHE 3HAYCHUM U Hp606pa30BaHI/I$I BBIpa)KCHI/Iﬁ (¢10)

CTEMEHsIMH U Jorapudmamu, mpeodpazoBaHusi JIPOOHO-pAIIMOHATBHBIX




BBID@)KEHUI; yMEHHE ONEepUpOBaTh MOHATUSAMM: IOCJIEI0BATENBHOCTb,
apupMeTHyecKasi MPOTPEcCHsi, TeOMETpUYEcKass Hporpeccusi, OECKOHEYHO
yObIBaro1as reoMeTpuyecKkas IIPOrpeccus; yMeHue 3a1aBaTh
MOCJIeIOBATEIbHOCTH, B TOM YHCJE C IMOMOIIBIO PEKYPPEHTHBIX (OPMYIL;
YMEHHE ONEepUpOBaTh MOHATUAMHU: KOMIUIEKCHOE YHCIIO, CONPSKEHHbIE
KOMIUICKCHBIE YMCJa, MOJYJIb M apryMEHT KOMIUIEKCHOTO Yucia, ¢gopma
3allUCH KOMIUIEKCHBIX 4YHCel (reoMeTpHuecKasi, TPUIOHOMETpHUYecKass Hu
anreOpandeckas); yMeTh MPOU3BOJIUTH apU(METUYECKHE JICHCTBHUS C
KOMIUIEKCHBIMH ~ 4YMCJIaMH;  IPUBOAUTH  IPUMEPbl  MCIOJb30BaHMS
KOMIUIEKCHBIX YHCEN; ONEpUpOBaTh MOHATUSAMHU: MaTpuua 2x2 u 3%3,

OIpCACIINTCIIbL MAaTPUIIbI, FCOMCTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHHe OnepupoBaTh TOHSATHUSMH: PALMOHAIBHBIC, HPpPAIMOHAIBHBIC,
II0Ka3aTCJIbHBIC, CTCIICHHBIC, JIOFapI/I(l)MI/I‘ICCKI/Ie, TPUTOHOMCTPUYCCKHUC
yYpaBHCHHS U HEPABEHCTBA, MX CHCTEMbI; YMEHUE ONEPUPOBATH IMOHATHIMU:
TOX/IECTBO, TOXJECTBEHHOE IpeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO,
CHCTeMa ypaBHEHH W  HEPAaBEHCTB, pPAaBHOCHIBHOCTh YpPaBHCHHIA,
HCPAaBCHCTB U CUCTEM; YMCHUC PCIIATh YpPAaBHCHUA, HCPABCHCTBA U CUCTCMbI
C TIOMOIIBIO PA3IMYHBIX MPUEMOB; pelIaTh YpaBHEHHs, HEPABCHCTBA W
CHUCTCMBI C MapaMCTPOM; IMPUMCHATE YPaBHCHHUA, HCPABCHCTBA, UX CUCTCMBI
JUI pellieHHWsl MaTeMaTHUYeCKUX 3a/lad M 3a/Ja4 U3 pa3InyHbIX 00JacTen

HAYKH U peIbHOMN KU3HU

YMeHue omnepupoBaTh HOHATUAMHU: (PyHKUMSA, YETHOCTH (QYHKIIHH,
NEPUOMYHOCTh (YHKLUHU, OrPAHUYEHHOCTh (YHKIMM, MOHOTOHHOCTb
GyHKIMHM, 3KCTpeMyM (QYHKIMH, HauOoJblllee W HauMEHbIIEEe 3HAueHUs
(GYHKIMH Ha TPOMEXKYTKE, HempepbiBHAs (QYHKIUSA, aCHMOTOTHI Ipaduka
GyHKIMM, TiepBas W BTOpas MPOU3BOJIHAS (YHKIMHM, T€OMETPUUYECKUN U
¢usznyeckuif  CMbBICT  NPOU3BOAHOHN, TepBOOOpa3Has, ONpeneNEHHbIN
UHTErpai; yMEHHE HaxoJIuThb AacUMNTOTHl TIpaduka (QyHKUHUH; yMeEHHE
BBIYHCIIATH ITPOU3BOJHBIE CYMMBI, IPOU3BEACHHMSI, YACTHOIO M KOMIIO3ULIMH
(GbyHKIMA, HAXOAUTHh YpaBHEHHE KacaTelbHOU K rpaduky QYyHKIINH; YMEHHUE
HAXOJUTh TPOU3BOJHBIC 3JIEMEHTApHBIX (QYHKIUI; YMEHHME HCIOJIb30BATh
MPOM3BOJIHYIO JJIsi HccienoBaHus (YHKUIUN, HaXOAWTh HauOONbIIME WU
HaUMEHbIINE 3HAYeHHs (YHKIUH;, CTPOUTh TpapUKd MHOTOUJICHOB C

HUCITIOJIB30BaHHUEM afnmapara MaTEMaTHYICCKOI'O aHaJIn3a, IMPUMCHATH




NPOM3BOAHYIO JUIS HAXOXKJICHUS HAWIYYIIET0 pEIICHHS B NPUKIAJHBIX, B
TOM YHCIIE COIUAIBHO-I)KOHOMHUYECKUX U (PU3MUYECKHX 3aJauax; HaXOJUThb
wiomand 1 o0bEMBI QUTY C MMOMOIIBIO MHTErpaja; HMPUBOJHUTH IPUMEPHI
MaTEeMaTHYECKOTO MOJICIMPOBAHUS C TOMOUIbI0  TU(dEepeHINaTbHBIX

ypaBHEHUU

YMeHue ornepupoBaTh MOHATHAMH: Tpaduk (GyHKIMH, oOpaTHas (QyHKIUS,
KoMro3uiusl (QyHKIMHA, nuHeWHas QyHKOUS, KBaapaTHyHas (yHKIHA,
pauMoHanbpHass (YHKIMSA, CTENeHHas (YHKUUSA, TPUTOHOMETPUUYECKHE
¢byHKkuMM, OOpaTHBIE TPUTOHOMETpHYECKHE (YHKIMM, TOKa3aTelnbHas |
norapupmuueckass (GYHKLUHUU; YMEHHE CTPOUTh TIpadUKU H3YyYCHHBIX
(GyHKIWH, BBIONHATH NMpeoOpa3oBaHus rpaduKkoB (QyHKIHN, UCIOIB30BATH
rpaduKu Ui U3y4EeHUS IPOLIECCOB M 3aBUCUMOCTEH, IIPU pEeIIeHUH 3a/1a4 U3
IpYyruxX YYeOHBIX TPEAMETOB M 3a/Jad W3 PEaTbHON >KU3HU; BBIPAXKATh
(dbopMynaMy 3aBUCUMOCTH MEXJ1y BEJIMYMHAMH; MCIIOJb30BaTh CBOMCTBA U
rpadukyd (YHKOMHA U8 PEUICHUsT ypaBHEHHM, HEPaBEHCTB M 3a1ady C
napameTpamM; H300pakaTh Ha KOOPJMHATHOW IUIOCKOCTHM MHOXECTBa

pELIECHNI YpaBHEHHUI, HEPABEHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBbIE 3aJaud pa3HbIX THUIMOB (B TOM YHCIE Ha
MPOLIEHTHI, JOJM M YacTH, Ha JBIKEHHE, paboTy, CTOMMOCTh TOBAapOB M
YCIIYT, HaJOTH, 3aJa4d U3 OO0JAcCTH YNPABJICHHUS JUYHBIMH U CEMEHHBIMU
(¢uHaHCAMM); COCTaBIISATh BBIPAXKEHHS, YpaBHEHHUs, HEPaBEHCTBA U HX
CUCTEMBI II0 YCJIOBHIO 3a/1aud, MWCCIIEOBaTh IIOJY4EHHOE pEIICHHE |
OLICHMBATh TMPAaBIOMOJOOHOCTh pPE3ylbTaTOB; YMEHHE MOJIEIUPOBAThH
peanbHbIE CUTyalldd Ha A3bIKE MAaTE€MaTHUKH; COCTaBJISITh BBIPAKECHUS,
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 3a/a4M, UCCIEI0BATh
MIOCTPOCHHbIE  MOJEIW C  MKCIOJNb30BaHUEM  ammapara  airedpsl,

MHTEPIPETHPOBATH NOIYUECHHBINA pe3ysbTaT

YMeHue omnepupoBaTh MOHATUSMH: CpelHee apudMeTHueckoe, MenuaHa,
HauOoJblllee U HaWMEHbIIee 3HAYEHHUS, pa3Max, JUCHepCHUsi, CTaHIapTHOE
OTKJIOHEHHE YHCIOBOro Habopa; yMEHHE H3BIEKaTh, HHTEPIPETUPOBATH
nH(popMalKIo, TPEICTaBICHHYI0 B Ta0nMIaxX, Ha AWarpaMmax, rpadukax,
OTPa)KAIOIYI0 CBOMCTBA pEalbHBIX NPOLECCOB M SBICHUMN; NPEICTaBIIATH
nHGOpMaLMI0O C TOMOUIbI TabaMIl M JAMarpamMM; HccieloBaTh

CTaTUCTUYCCKUC MHAaHHBIC, B TOM 4YHCJIC C HNPHUMCHCHUCM Fpa(I)I/I‘-ICCKI/IX




MCTOOOB U JJICKTPOHHBIX CPCACTB, rpa(bnqecxn Hucciacag0oBaTb COBMECTHBIC

HAOJIOACHNUS C TOMOIIBIO TUarpaMM pacCeUBaHUs M TMHEHHON perpeccuu

YMeHue onepupoBaTh MOHATUAMU: CIIyYalHBIN ONBIT U CIy4ailHOE COOBITHE,
BEPOSITHOCTh CIIy4allHOro COOBITHS; YMEHHE BBIYUCIATH BEPOSITHOCTH C
UCIOJIB30BAHUEM TPAPUUECKUX METOJOB; TPUMEHATH (POPMYIIBI CIOKEHUS U
YMHOXKEHUSI BEpOSTHOCTEH, (OpMyidy IOJHOH BEpOATHOCTH, (GOPMYILy
Bbepuymnu, xomOuHaTopHble (GakThl U (OPMYIIBI, OLIEHUBATH BEPOSITHOCTH
peanbHBIX COOBITHH; YMEHHE OIEepUpOBaTh IOHATUAMU: CilydailHas
BEIMYMHA, PACIPEICIICHUE BEPOSTHOCTEH, MATEMATHYECKOE OKUIAHUE,
JMCIIEpCUss U CTaHJApTHOE OTKJIOHEHHWE CIy4YalHOM BeNUYMHBI, (QYHKLHUH
pacmpenelieHuss M IUIOTHOCTH — PAaBHOMEPHOIO,  IIOKa3aTe€abHOIO U
HOPMAJIbHOTO PacIHpeleNICHN; YMEHHE HCIIOJIb30BAaTh CBOMCTBA M3Y4YEHHBIX
pacnpeesieHuil Juisl pelieHusl 3a7ad; 3HAKOMCTBO C MOHSTHSIMH: 3aKOH
OOJIBIIMX YHCEJ, METO/bl BBIOOPOYHBIX MCCIIEOBAHUMN; YMEHUE NPUBOAUTH
IIpUMEpbl  MPOSIBJICHUSI 3aKOHa OOJIBIIUX YHUCEI B MNPUPOAHBIX MU
OOIIIECTBEHHBIX SBJICHUSX; YMEHHE OIEPUPOBATh MOHATUSMH: COYETaHHE,
[IEPECTAHOBKA, YUCJIO COYETaHWi, YMCIO NepecTaHOBOK; OnMHOM HbIOTOHA;
YMEHHUE MPUMEHATh KOMOMHATOPHbIE (DAKThl M PACCYXKAECHUS Ul PELICHUs
3a/la4y; OLIEHWBATh  BEPOSITHOCTUM  PEANBHBIX  COOBITHI;  COCTaBISATH

BEPOATHOCTHYIO MOJICJIb U UHTCPIIPETUPOBATDH HOJIy‘ICHHBIfI pe3yiabTar

YMeHue  onepupoBaTb  IMOHATUAMH:  TOYKa, IIpsAMas,  IUIOCKOCTb,
MPOCTPAHCTBO, OTPE3OK, JIy4, BEIMYMHA YIJIA, INIOCKUU Yroj, JABYTPaHHBIN
yIoJl, TPEXTPAHHBIM YIOJI, CKPELIUBAIOLIMECS MPSIMBIE, NApaUICIIbHOCTh U
NEPNCHAUKYIIAPHOCTh NPSAMBIX U HHOCKOCTCI\/'I, yroja MCExay MnpsaMbIMH, yroJl
MEXKY NPSAMOM U IJIOCKOCTBIO, YIOJI MEXAY IIOCKOCTSIMH, PACCTOSIHUE OT
TOYKH J0 INNIOCKOCTH, PAaCCTOAHUC MCKAY NPAMBIMU, PACCTOAHUC MCKIAY
IUIOCKOCTSIMU; YMEHHUE HCHOJIb30BAaTh IIPU PELICHUM 3a4a4 HU3Y4YCHHBIE
(GakTbl U TEOpeMbl IJIAHUMETPUHU; YMEHHE OLICHMBATh pa3Mepbl OOBEKTOB
OKpY>Kalolller0 MHPA; CTPOUTH MATEMATHYECKHE MOJEIU C IOMOIIBIO
TreOMETPHUICCKUX MOHATHH | BCJIIMYMH, pPCIIaTb CBA3aHHBIC C HHUMH

MPaKTUYCCKUC 3a/]aYn
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YMeHue omnepupoBaTh MOHATUAMU: IUIOMAAb (GUTYpBl, 00BEM (QUIYpHI,
MHOTOTPaHHUK, NMPaBUJIbHBIA MHOTOIPaHHUK, CEYEHNE MHOTOTPaHHUKA, KYO,

napajjiesienunes, npusMa, nupamuaa, Gurypa u MoBEpXHOCTb BpalleHHS,




UWIMHIP, KOHYC, miap, cdepa, ruiomanb cdepbl, IUIOMIAAb TOBEPXHOCTH
NUPaMUbl, MPHU3MBI, KOHYyca, HUIMHIApA, 00BbEM KyOa, MpsSMOYrojJbHOTO
napajuiefienunena, MOUPaMHIbl, TNPU3MbI, IWIMHIApA, KOHyca, IIapa,
pa3BEpPTKa MOBEPXHOCTH, CEUEHHS] KOHYCAa M LWIMHJpA, NapajuieibHbIE OCH
WM OCHOBAHMIO, CEYEHHE 1Iapa, MIOCKOCTh, Kacatoiasicsi cepbl, HUINHApPA,
KOHyCa; yMEHHE CTPOMTb CEYCHHE MHOTOTpaHHHKA, H300paxarb
MHOTOTPaHHUKHU, (PUTYphl U TOBEPXHOCTH BpAaIllEHUs, X CEYEHHUS, B TOM
YlCJie C TOMOIIBIO 3JEKTPOHHBIX CPEJCTB; YMEHUE IPUMEHATH CBOICTBa
reOMETPUUYECKUX (Uryp, CaMOCTOSATENBHO (QOPMYIUPOBATH OMPEICICHUS
M3y4aeMbIX (UTyp, BBIABUTATh THIOTE3bI O CBOWCTBAaX M MpPHU3HAKAX
reoMeTpuyeckux ¢Guryp, OOOCHOBBIBATH WJIM OINPOBEpPraTh HX; YMEHHE
MPOBOANTH KiaccuuKaIuio (GUTyp MO pa3TUYHBIM IPHU3HAKAM, BBITOTHSITH

H606XOI[I/IMBIG JOINOJHHUTCIIBHBIC ITOCTPOCHUA
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YMeHue  omnepupoBaTh ~ NOHSTUSAMH:  JBH)KEHHE B  NPOCTPAHCTBE,
MapajuleNIbHBIA TIEPEHOC, CUMMETPHUS Ha IUIOCKOCTH W B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue TMON00US, TMOAOOHBIE (QUIYpBI; YMEHHE
pacrmo3HaBaTh paBHbIC W TOJMOOHBIC (DUTYpPBI, B TOM 4YHCIIE B TPHPOJIE,
HCKYCCTBE, apXUTEKType; HCIOJIb30BATh ICOMETPUYCCKUE OTHOIICHUS TPU
pelieHnH 3aj7ad; HaXOJHWTh TEOMETPHYSCKHE BEIMYUHBI (JUTHHA, YTOI,
I0Ia/1b, 00BEM) MPHU PEIICHUH 3a7a4 U3 IPYrHX Y4eOHBIX MPEeIMETOB U U3
pEATbHOH JKM3HH, YMEHHUE BBIYHCIISATH TE€OMETPUUYSCKUE BEJIMYUHBI (IJTMHA,
yroi, IIOmanab, 00BEM, IIIOMAAh MMOBEPXHOCTU), HCIONB3Ys H3yUEHHBIE
GOopMyJIBI M METOJBI, B TOM YHCJIC: IUIONIAh TOBEPXHOCTH MHPAMHUJIBI,
MIPU3MBI, KOHYCa, IIIIMH/IPA, TUIOMAAb cQephl; 00bEM Kyba, IPSIMOYTOIbHOTO
napauieNienuneia, TUpaMuIbl, TPU3MBI, HJIMHIPA, KOHYyca, IIapa; yMEHUE

HAXOJUTh OTHOIIEHHE 00BbEMOB MOTOOHBIX PUTYP
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YMmenue ONCpHUpOBaTh IMOHATHAMHU: MPAMOYTOJIbHAA CUCTEMa KOOpPJAWHAT,
BCKTOP, KOOpAWMHATBI TOYKH, KOOPAWHATBI BEKTOpa, CyMMa BEKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHUCIO0, Pa3JI0OKCHUC BCKTOpa II0 6a3Hcy,
CKaJIIpHOC TPOU3BCACHHUE, BCKTOPHOC IMPOM3BCIACHUC, YIroOJl  MCKIY
BCKTOpaMU; YMCHUC HUCIIOJIb30BATh BCKTOpHLIf/'I n KOOleHHH.THBIfI METOA AJiA

pPEIICHUA TCOMETPUUCCKHUX 3a/lad U 3aaa4 APYyrux y‘—Ie6HI)IX npeaAMETOB
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YMeHune BIOMpaTh MOIXOSANIANA METOM JUIsl PElIeHUs 3a/laud; MOHUMaHue

SHAYUMOCTU MATCMATUKHW B MU3IYYCHHU TMPUPOAHBIX U O6IJ_I€CTBCHHBIX




MPOLIECCOB M SIBJICHWM; yMEHHE pacro3HaBaThb MPOSBICHHE 3aKOHOB
MaTeMaTUKUd B MCKYCCTBE, YMEHHE MPUBOAUTH MPUMEPHl MAaTEMaTHUYECKUX

OTKPBITUH POCCUUCKON U MUPOBOM MaTEeMaTUYECKON HAYKU




INIEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMBbBIX HA EI'D
ITO MATEMATHUKE

IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS

Koxa

1 Yucna v BBIYKCICHUS

11 Harypanbnsie u nensie yucna. [IpusHaky 1e1MMOCTH LEIIbIX YUCE

12 Parnmonanbubie yncina. OOBIKHOBEHHBIE U JAECATUYHBIE TPOOU, MTPOLCHTHI, OECKOHEUHBIE
' HEepUOIMYECKUe IpooH

13 Apudmernueckuil KOpeHb HaTypalbHOW cTerneHu. JleHcTBUS ¢ apudMeTHuecKuMHu
' KOPHSIMU HAaTypaJIbHOW CTETICHU

14 Crenenp ¢ nenpiM nokasateneM. CTeneHb C palMOHaJbHBIM IOKa3arenaeM. CBOHCTBa
' CTETIeHU

15 CuHyc, KOCHHYC M TaHT€HC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHT€HC
' YHCIOBOrO apryMeHTa

1.6 Jlorapudwm yucna. JlecaTuynbie U HaTypajabHbIE JOrapu(MbI

JeiicTBuTenpHble yncia. ApupMeTHUecKue onepanuu ¢ JeHCTBUTEIbHBIMU UYUCIIAMU.
1.7 [TpuOnkE€HHBIE BBIYMCIEHUS, MpaBUia OKPYIJICHMS, MPUKUAKA M OLEHKA pe3yibTara
BBIYKCIICHUN

1.8 [TpeoOpa3oBanue BoIpaXKEHUH

1.9 KommuiekcHsle uncna
2 YpaBHEHUS U HEpPAaBEHCTBA

2.1 [{enble v 1poOHO-pallOHAIbHBIE YPAaBHEHUS

2.2 WppanmoHanbHble ypaBHEHUS

2.3 TpuronomeTrpuyeckue ypaBHEHHS

2.4 [ToxazarenbHblE U TOTapUPMUUECKHE YpaBHEHUS

2.5 [enbie u 1poOHO-palMOHATbHBIE HEPABEHCTBA

2.6 WppanmonansHble HEpaBeHCTBA

2.7 [Toka3zarenbHbIe U JTOrapupMHUUECKHe HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA




2.9

CucreMbl ¥ COBOKYITHOCTH YPAaBHEHHU U HEPABEHCTB

2.10 YpaBHeHUsI, HEPAaBEHCTBA U CUCTEMBI C TTapaMeTPaMH
2.11 Marpuiia cucTeMbl TUHEUHBIX ypaBHEHUH. ONpeaeauTeab MaTpULIbI
3 OyHKIUHU U TpapUKU
31 Oynkuus, crnocodbl 3amanus ¢ysknun. 'padux  ysxmum. BsanmuO o0OpatHBIC
' ¢byukiun. YétHele u HeuéTHble pynkuuu. [leproanueckue GpyHKunm
Ob6nacte ompeneiaeHuss W MHOXKECTBO 3HadeHMM ¢ynkumu. Hynmu dyHknum.
3.2 [TpomexxyTKH 3HAKOMOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (DYHKIMUA. MaKCUMyMBbI
' U MUHUMYMBbl (QyHkuuu. HauOonbliee W HauMeHblllee 3HAuYeHHE (YHKIUM Ha
IPOMEKYTKE
33 CrenenHast QyHKIMS C HaTypaJbHBIM M IIeNBIM IMOKa3aTeneM. E€ cBoiicTBa u rpaduk.
' CaoticTBa u rpaduK KOpHS N-Oi CTEHEHH
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpapuKu
3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKu
36 Touku paspsiBa. AcuMnTOTH rpadukoB GpyHkuuid. CpolicTBa (pyHKIMH, HEMPEPHIBHBIX
' Ha OTpe3Ke
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 3a1aHUS [TOCIIEIOBATEIHLHOCTEH
3.8 Apudmerndeckas 1 reomeTpudeckas mporpeccur. @opmyia CI0KHBIX MPOLIEHTOB
4 Hauana maremMaTHueckoro aHaimsa
4.1 [TpousBonnas Gpynkiuu. [Tpon3BoHbIe 3IEMEHTAPHBIX (HYHKINH
[IpumeHeHne NPOM3BOJHOW K HCCIEIOBaHHIO (YHKIMH Ha MOHOTOHHOCTh U
4.2 skcTpeMyMbl. HaxokneHue HauOONbLIEro M HaMMEHbBLIEro 3HayeHUs (QYHKIUU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
) MHoxecTBa U JIOTHKA
5.1 MHO)kecTBO, Onepanuu HaJ MHOXkecTBaMu. [luarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTh M cTaTUCTHKA
6.1 OmnwucarenpHast CTaTUCTHKA
6.2 BepostHoCcTh




6.3 KomMmOunaropuka
7 I'eomerpus
7.1 ®Durypsl Ha MITOCKOCTH
7.2 [IpsiMbIe 1 TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena ¥ MOBEPXHOCTH BPALLECHUS
7.5 Koopaunatsl 1 BEKTOpBI




YYEBHO-METOJAUYECKOE OBECINEYEHUE OBPA3OBATEJLHOIO
MPOLIECCA
OBSI3ATEJLHBIE YYEBHBIE MATEPHUAJIBI JIUISI VUEHUKA

* Maremaruka: anredpa 1 Hayajga MaTeMaTHYECKOTO aHaJlu3a, TeOMETPHS.
['eometpus, 10-11 knaccewl/ Atanacsin JI.C., byry3os B.®., Kanomues C.b. u apyrue,

AxnnonepHoe obmectBo «M3aaTensctBo «IIpocBemienue»

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

https://edsoo.ru/wp-content/uploads/2025/01/umo_matematika_soo 2024.pdf

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET
https://monypoxu.pd/

https://uchi.ru/



Ipunooscenue x PII

®opmbl yuyera padoueii nporpammsbl Bocniutanuss COO

FOHomeckuii Bo3pact — 3TO MEpPUOJ BBHIPAOOTKH MHUPOBO33pEHUS, yOCKICHUH,
XapakTepa W JKU3HEHHOTO camoornpeaeneHus. s nuyHOCTH 0OpeTaeT LEHHOCTb
CHUCTEMa OIPEJCICHHO OPUEHTUPOBAHHBIX IOCTYIKOB, BO3pacTacT 3HAYMMOCTb
(GYHKUIHUHA CaMOKOHTPOJIS, KOTOpasi CpadaThIBACT B PA3IMYHBIX MO TUITY TPOOIEMHBIX
CUTYaIUsIX.

B crapmiem mKOJIbHOM BO3pacTe MPOUCXOJUT CHUCTEMATH3alUs MOJYYEHHBIX
3HaHUH, YCBOGHHE TEOPETUYECKUX OCHOB PA3IMYHBIX TUCIUILINH, 0000IIEHNEe 3HAHUI
B €JMHYI0 KapTUHY MHpa, To3HaHue (unocodckoro cmeicia sisneHuid. Kak npasuio,
UHTEpEeC K YYEeHHIO (K €ro COJCpXaHUI0 W TPOIECCY) TMOBBIIIACTCS, TaK Kak
BKJIFOYAIOTCS. MOTUBBI CaMOOMPEIEICHUS M MOATOTOBKH K CAMOCTOATEIHHON JKU3HH.
HNmeer MecTo codeTaHne M B3aUMONPOHHKHOBEHHE INHPOKHX COIMAIBHBIX U
MO3HABATEIbHBIX MOTHBOB. SIpKO BBIpaX€Ha MPOHW3BOJIbHAS MOTHBAIMS, TaK Kak
XOPOIIIO OCO3HAIOTCS MPUUMHBI OTHOIICHHS K yueOe. CTapIIeKITacCHUKH YK€ TOTOBBI
K caM000pa30BaHUIO.

Ho mosBisiercst apyroit ¢eHoMmeH. Y CTapHIEKIACCHUKOB OOBIYHO SPKO
BBIPQXEHO M30UpaTeNbHOE OTHOIIEHUE K Yy4eOHbIM mpenmMeram. Bee 3To Tpedyet ot
yuuTesiel MOBBIINICHNUS KauecTBa MPEeroaBaHusl.

K crapmemy mIKOJIBHOMY BO3pacTy CKJIABIBACTCS  HCCIIEIOBATEIHCKOE
OTHOIIIEHHWE K YYEOHBIM MpeAMEeTaM M YMEHHE HaXOAWTh M CTaBUTh MPOOJIEMYy.
[Toaromy B yueOHOM Ipoliecce MX NMPUBJIEKAET caM XOJ aHallM3a 3a/iady, CPaBHEHHE
Pa3IMYHBIX TOYEK 3PEHMUSI, TUCKYCCUH U OOBSICHEHUS, KOTOPHIE 3aCTaBIISIOT TyMaTh.
MeHnsieTcst B 9TOM BO3pacTe W pOJIb YYWUTENS: OH BBICTYMAeT YXKE CKOpee Kak
KOHCYJIbTAHT 10 mpeaMeTy. Ho BocruTaTenbHble aclieKThl MPEnoJaBaHus MPEIMETOB
OCTarOTCH.

Pa3Butue CrmocoOHOCTM K  HENPEphIBHOMY  CaMOOOpa30BaHUIO,  OBJIAJICHUIO
KIIOYEBBIMM  KOMIIETEHTHOCTSIMH,  COCTAaBJSIFOIIMMH ~ OCHOBY  yMEHUSA -
CaMOCTOSITEILHOMY TPUOOPETEHHIO W MHTETpAallMd 3HAHUN, KOMMYHHKAIIMH U
COTPYIHUYECTBY, d3(DPEKTUBHOMY DPEIICHUIO (pa3pelIeHHI0) MPoOJieM, 0OCOZHAHHOMY
UCIIOJIb30BAHUIO  MHPOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX  TEXHOJIOTHA,
CaMOOpTraHU3alliuU U CaMOPETYJIAIINH;

o0ecrnieueHne akaJeMIIeCKOi MOOMIBbHOCTH U (MJIM) BO3MOKHOCTH TOAJIEPKUBATH
n30paHHOE HampaBiieHne 00pa30BaHMUs.






