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IosicHuTe/IbHAA 3aIIMCKA

Pabouas nporpamma yuebnoro kypca «I'eomerpus» 6a3oBoro ypoBHs st ooydatomuxcst 10-11-x
kiaccoB MBOYVY «Tensmunckas COI» pa3paboTaHa B COOTBETCTBHU C TPEOOBAHUSIMH:

e @epepanpHoro 3akoHa ot 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii
Denepaununy;

e mpukaza MunoOpHayku ot 17.05.2012 Ne 413 «O06 yTBepkaeHnn GeaepaibHOro
rOCY/IapCTBEHHOT0 00pa30BaTEIbHOTO CTaHIapTa CPEAHEro oomiero oopasoBanus» (c
HU3MEHCHHUSIMH, BHECEHHBIMH MPHKa3oM Munmnpocseienus ot 12.08.2022 Ne 732);

o mnpukaza MunmnpocsemieHus ot 18.05.2023 Ne 371 «O6 yTBepxkaeHuu ¢eaeparbHOR
00pa3oBaTeNbHOI MPOrpaMMbl CPETHETO 00IIET0 00pa30BaHUY;

o mnpukaza Munmnpocsemienus ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu [lopsaka
OpraHMU3aIH U OCYIIECTBIICHUSI 00pa30BaTENbHON 1EATEIHHOCTH 10 OCHOBHBIM
o011eo0pa3oBaTeIbHbIM IIPpOrpaMMaM — 00pa3oBaTeNbHBIM IPOrpaMMaM HayaJlbHOTO
00111er0, OCHOBHOTO OOIIETO U CPETHEr0 O0IIero 00pa3oBaHU»;

o CII 2.4.3648-20 «CanuTapHO-3MHIEMHOJIOTUIECKHE TPEOOBAHUS K OpraHU3aIHUIM
BOCIHUTAHUS U 00yUEHUs, OTJBIXA U O3IOPOBJICHUS JETEH U MOJIOICKU», YTBEPKIACHHBIX
MIOCTAHOBJICHHEM TJIABHOTO canuTapHOoro Bpada ot 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «'urneHnueckre HOPMaTUBBI U TPEOOBaHUS K 00ECIICUYECHHUIO
6e3omacHOCTH U (MiIK) OE3BPEAHOCTH IS YeoBeKa (haKTOPOB CPEIbl OOMTAHUS,
YTBEPKACHHBIX IOCTAHOBJICHHEM TIJIaBHOTO caHUTapHOro Bpaya oT 28.01.2021 Ne 2;

e  KOHIICTIIIUY PA3BUTHUSI MATEMAaTUYCCKOTO 00pa30BaHMUs, YTBEPKICHHON pacTIOpsSKEHHEM
[IpaButenscTBa oT 24.12.2013 Ne 2506-p;

e  y4eOHOTO IJIaHa CPeTHETO O0IIero 00pa3oBaHus, YTBEPKIACHHOTO mprukazoM MbOY
«Tenpmunckast COII» ot 29.08.2023 roga Ne 236 «O0 yTBepKJI€HUU OCHOBHOM
o0pa3oBaTeIbHON MPOrPaMMBI CPETHET0 00IIIETO 00pa30BaAHMSY;

e (enepanbHOI pabouell mporpaMmmbl yueOHOTro Kypca «I'eoMeTpus», KOTOPbIM BXOAUT B
coctaB yueOHOTo npeamera «MareMaTukay.

PaGouas mporpamma opreHTHpPOBaHA HA 1E€BbIe TPUOPHUTETHI, CHOPMYIUPOBAHHBIE B
benepasibHON pabouelt mporpaMme BOCIIUTaHUs U B paboueit mporpamme Bocnutanus MbOY
«Tenbmunckas COLI».

Pabouas mporpamma y4uedHOTO Kypcea «I'eomerpusi» 6a30Boro ypoBHs yist o0ydarormxcest 10-11-x
KJIaccoB pa3paboTaHa Ha ocHOBe DeiepanbHOr0 TOCYIapCTBEHHOT0 00pa30BaTeIbHOTO CTaHIapTa
cpeaHero obmiero 0opa3oBaHus, C y4€TOM COBPEMEHHBIX MUPOBBIX TPEOOBaHUM, PEIbABISEMBIX K
MaTeMaTHYeCKOMY 00pa30BaHUIo0, U TPaJUIHi poccuiickoro oopa3oBanus. Peanuzamus
IIporpamMmaI oOecrieunuBaeT OBJIAICHUC KIIIOYCBBIMU KOMIICTCHIHUAMUA, COCTABIAIOIIUMU OCHOBY IJIA
CaMOpa3BUTHUS U HEMPEPHIBHOTO 00PA30BaHMsI, IETOCTHOCTh OOLIEKYITYPHOTO, THYHOCTHOTO U
IMO3HAaBaTCJIbHOI'0 Pa3BUTUA JIMYHOCTH 06y11a}01111/1x051.

BaxxnocTs yueOHOTO Kypca TeOMETPUHU Ha YPOBHE CPEAHETO 00IIero oopa3oBaHusi 00ycIOBIIeHA
MPAKTUYECKON 3HAYMMOCTBIO METANPEIMETHBIX U MPEAMETHBIX Pe3yabTaTOB 00YUEHHS TEOMETPHH
B HaIlPaBJIEHUU JIMYHOCTHOTO Pa3BUTHsI 00ydaromuxcs, GopMupoBaHus GyHKINOHATBHOM
MaTeMaTHYeCKON TPAMOTHOCTH, U3YYECHUS IPYTUX YUEOHBIX TUCIUILIMH. PazButue y
06yqa}01u14xcs1 IMPpaBUJIbHBIX Hpe}ICTaBHeHI/Iﬁ O CYIIHOCTH U IMPOUCXOKACHHUU I'€COMCTPHUICCKUX
abcTpakiuif, COOTHOIIIEHUH PEATbHOTO U UICAILHOTO, XapaKTepe OTPaKeHUS MaTeMaTHIeCKON
HAyKOW SIBIICHUH U MPOIIECCOB PeaTbHOI0 MUPa, MECTE TEOMETPUH B CHCTEME HAyK M POJIH
MaTEeMaTHYeCKOTr0 MOJISTUPOBAHUS B HAYYHOM MO3HAHUH U B MIPAKTUKE CIIOCOOCTBYET



(hOpMUPOBAHHIO HAYYHOTO MUPOBO33PEHUS yUAIIUXCS, a TAK)KE KAa4eCTB MBITILICHUS,
HEOOXOUMBIX ISl aIalTallik B COBPEMEHHOM OOIIIECTBE.

I'eomerpust sBISiCTCA OTHUM M3 0A30BBIX MIPEIMETOB Ha YPOBHE CPEIHET0 0011ero 00pa3oBaHus,
TaK Kak 00ecrieuuBaeT BO3MOKHOCTh U3yUE€HHUs KaK JUCLUIUIMH €CTeCTBEHHO-HAyYHOU
HaIPaBJIEHHOCTH, TaK U TYMaHUTAPHOU.

Jlornyeckoe MbIIIeHHE, POPMHUPYEMOE IPU U3YUEHHH 00YUJaIOIIUMUCS MTOHATHHHBIX OCHOB
TE€OMETPHUH U IOCTPOCHUU LETIOYKU JIOTMYECKHUX YTBEPIKIECHUH B XOAE PEILIECHUS TEOMETPUUECKUX
3a/1a4, yMEHME BBIIIBUTaTh U OIIPOBEPraTh FMIIOTE3bl HEMOCPEACTBEHHO UCIIOIb3YIOTCS IIPH
pelLleHNH 33a]]a4 €CTECTBEHHO-HAYYHOT'0 LIUKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHue OpHEeHTHPOBATHCS B IIPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00JIACTAX
JesITeNbHOCTH YenoBeka. OpueHTalus 4eIoBeKa BO BpEMEHHU U ITPOCTPAHCTBE — HEOOX0IMMOe
YCIIOBHUE €r0 COLUAIBHOTO OBITHS, (hopMa OTPaKEHUS OKPYKAIOIIETO MUPA, YCIOBUE YCIIEITHOTO
MO3HAHUS ¥ aKTUBHOTO MPeoOpa3oBaHus AEUCTBUTEIHHOCTH. OnIepupOBaHUE IPOCTPAHCTBEHHBIMHU
oOpa3amu 00ObEIMHSET Pa3HbIe BUIBI y4EOHOH U TPYIOBOW JAEATEIBHOCTH, SBIISICTCS OJHUM U3
poeCCHOHATTFHO BaYKHBIX Ka4eCTB, TIO3TOMY aKTyalbHa 3a7a4a (OpMUPOBaHUS Y 00yJarOIIuXCs
MPOCTPAHCTBEHHOT'O MBIIICHUSI KaK Pa3HOBUAHOCTH 00Pa3HOTO MBIIIIEHHUS] — CYIIECTBEHHOTO
KOMIIOHEHTA B TIOJrOTOBKE K MPAKTUYECKOH IEeSATEITFHOCTH 110 MHOTUM HAIIPABIICHHSIM.

Iesb ocBOCHHS TPOrpaMMbl y4eOHOTO Kypca «['eoMeTpusi» Ha 0a30BOM ypOBHE OOyUCHHS —
00m1e00pa3oBaTeIbHOE U OOMICKYIBTYPHOE Pa3BUTHE 00YUAIOIIUXCS Yepe3 o0eceueHue
BO3MOYKHOCTH MPHOOPETCHUS ¥ UCIIOIB30BAHUS CHCTEMATHYECKIX T€OMETPHUECKUX 3HAHUH U
JeUCTBUH, crielM(PUIHBIX TEOMETPUH, BOZMOKHOCTH YCIIEITHOTO TPOJIOJKEHUST 00pa30BaHMUSI 110
CTCIUAITBHOCTSM, HE CBA3aHHBIM C MPHKJIAHBIM HCIIOJIb30BAaHHEM T€OMETPHH.

[Iporpamma o reomeTpru Ha 0a30BOM ypOBHE TPEAHA3HAYCHA JJIsi 00YJArOIIUXCS CPEIHEH
IITKOJTBI, HE UCTIBITHIBABIINX 3HAYMTEIBHBIX 3aTPYAHCHHUI HA YPOBHE OCHOBHOT'O OOIIETO
oOpazoBanus. Takum 06pa3zom, oOydaromnuecs Ha 6a30BOM YPOBHE JIOJKHBI OCBOUTH 00IIIHE
MaTeMaTHYECKHE YMCHUsI, CBSI3aHHBIC CO CIIEIU(PUKON TeOMETPHUN U HEOOXOTUMBIE JIJIS )KU3HH B
coBpeMeHHOM ob1ecTBe. KpoMe 3Toro, oHu UMEIOT BO3MOKHOCTh H3yYUTh T€OMETPHI0 OoJiee
rIIyOOKO, €M B TaTbHEHIIIEM BO3HUKHET HEOOXOJUMOCTh B TCOMETPHUSCKUX 3HAHUSIX B
npodeccuoHaNbHOM e TEIbHOCTH.

JIOCTIIKEHHE 1IENIM OCBOCHHUS IIPOTPAMMBI 00€CIIEUNBAETCS PEIICHHEM COOTBETCTBYIOIINX 3a]1ad.
[TpuopuTteTHBIMH 3aJTauaMK OCBOeHUS Kypca «I'eomeTpumn» Ha 6a3oBoM ypoBHe B 10—11-x
KJIaccax sIBISIOTCA:

e (opMupOBaHUE NPEICTABICHUS O TEOMETPUU KaK YaCTU MUPOBOM KYJIbTYpPbl U OCO3HAHHE
€€ B3aUMOCBSI3U C OKPY>KAIOILUM MUPOM;

e (opMupOBaHUE MPEICTABICHNUS O MHOIOIPAaHHUKAX U TeJlaX BpallleHUs KaK O BaKHEUIINX
MaTEMaTUYECKUX MOJIENSIX, TO3BOJISIOLINX OMKMCHIBATh U U3y4aTh Pa3HbIE SIBICHUS
OKPY’KaIOIIEro MUpa,;

e (opmupoBaHUE YMEHHUS PACIIO3HABAThH HA YEPTEKaX, MOJEIAX U B PEaIbHOM MUPE
MHOTOTPaHHUKH U TeJla BpalleHHUS,

e OBJIAJICHHE METO/IaMH PEIICHUS 331a4 Ha IOCTPOCHUS Ha U300paKeHUAX
MPOCTPAHCTBEHHBIX (QUTYD;

e (opmupOBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHATUSMH O MHOTOTPaHHUKAX U
Telax BpallleHUsl U UX OCHOBHBIMH CBOWCTBaMU,



e OBJIAJICHHUE AITOPUTMAMH PEIICHHS] OCHOBHBIX THUIIOB 3a/1a4; (hOpMUPOBAaHHE YMEHUS
MIPOBOJIUTH HECIIOKHBIE JOKA3aTEIbHBIE PACCYKACHUS B XOJI€ PEILICHUS
CTEPEOMETPUYECKHUX 3a/1a4 U 3a/1a4 C IPAKTUUYECKUM COAECPKAHUEM;

e Ppa3BUTHE UHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUaromuxcs,
[I03HABATEJILHON aKTUBHOCTHU, UCCIIEA0BATEIbCKUX YMEHUIN, KPUTUYHOCTH MBIIUICHUS;

e (opmupoBanue HYHKIIMOHATBLHOW IPAMOTHOCTH, PEIEBAHTHON T'€OMETPUU: YMEHUE
pacrio3HaBaTh MPOSBICHUS T€OMETPUUYECKIX MOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEH B
pealIbHBIX KU3HEHHBIX CUTYAIUSIX U IPU U3YYSHUU JPYTUX y4EOHBIX MIPEIMETOB,
NPOSIBJIICHUS 3aBUCHMOCTEN M 3aKOHOMEPHOCTEH, (POPMYIMPOBATH UX Ha SI3BIKE
T€OMETPUHU U CO3/1aBaTh NT€OMETPUUECKUE MOJIETH, TPUMEHATH OCBOCHHBIM
FEOMETPUUECKUN anmnapar i pellieHusl IPaKTUKO-OpUEHTUPOBAaHHBIX 3a/ad,
MHTEPIPETUPOBATH U OLICHUBATH MOJTYYEHHBIE PE3YJIbTAThI.

OTnu4UTENBHOM 0COOEHHOCTHIO IPOTPAMMBI SIBIISIETCS BKIIOYCHHE B KypC CTEPEOMETPHH B Hayaie
€ro U3yueHus 3aJa4, pelaeMbIX Ha YpOBHE HHTYUTHBHOTO TIO3HAHMUSI, U ONPEACICHHBIM 00pa3omM
OpraHU30BaHHAs PadOTa HAJl HUIMH, YTO CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO U
IIPOCTPAHCTBEHHOI'O MBILIJICHHS, CTUMYJIUPYET IPOTEKAHUE UHTYUTUBHBIX IIPOLIECCOB,
MOTUBHPYET K JAIBHEUIIEMY U3YYEHUIO IIPEIMETA.

Hpe[{nhoeHHe OTAACTCA HAITIIAHO-KOHCTPYKTUBHOMY METOY O6y‘-IeHI/I$I, TO €CTb TCOPCTUUCCKHUC
3HAHHS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH ITPEAMETHO-TIPAKTUYECKON ACATEIHLHOCTH.
PasBuTne npocTpaHCTBEHHBIX MPEACTABICHUHN Y YIaIUXCsl B Kypce CTEPEOMETPHUN IPOBOIUTCS 32
CUeT pelIeHus 3aa4d Ha CO3JJaHue MPOCTPAHCTBEHHBIX 00Pa30B U 33/1a4 Ha OTIEPUPOBAHKE
IIPOCTPAHCTBEHHBIMU 0Opazamu. CoziaHue oopasza MpOBOJUTCS C OIIOPON HA HATJISAHOCTD, a
OIepupoBaHue 00Pa30M — B YCIOBUSX OTBJICUEHHS OT HATJIAHOCTH, MBICIEHHOTO U3MEHEHUS €ro
HCXOJ/IHOTO COJICPYKAHMUS.

OcHoBHBIE copepkaTenbHble TMHUN Kypca «I'eomerpun» B 10-11-x kmaccax: «MHOTOTpaHHUKIY,
«IIpsiMBbIE 1 TIIOCKOCTH B MPOCTPaHCTBEY, «Tena BpameHus», «BeKTopel 1 KOOpAUHATHI B
npocTpancTse». PopMHUpPOBaHHE JJOTUYECKUX YMEHUM pacpeelseTcsi HE TOJIBKO 110
COJIEp>KaTEeNIbHBIM JINHUSAM, HO U IO rojilaM 00y4eHUs! Ha YpOBHE CpPEIHET0 O0IIero oOpa3oBaHusl.

Coneprkannie 00pa3oBaHusi, COOTBETCTBYIOIIEE IIPEAMETHBIM PE3yJIbTaTaM OCBOEHHMsI paboueit
IIPOrpaMMbl, paclpeeIeHHbIM 10 ToAaM 00y4YeHHUs, CTPYKTYPUPOBAHO TAaKUM 00pa3oM, 4TOOBI
OBJIaJICHHE T€OMETPUUYECKUMHU MOHATUSAMHU M HaBBIKAMU OCYIIECTBIISIIOCH TOCIEA0BATENBHO U
MOCTYIATENbHO, C COOI0ACHNEM MPUHIINIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUSI BKJIIOUAJINChH
B OOIIYI0 CHCTEMY I€OMETPUYECKHUX MPEICTaBICHUIM 00y4arouXcsl, paclIupsis U yriyomnss ee,
00pa3ys MpOYHbIE MHO>KECTBEHHBIE CBS3H.

Ha u3yuenue reometpuun orBoautcs 2 yaca B Heaento B 10-m kiacce u 1 yac B Henento B 11-m
KJIacce, Bcero 3a Jia roga ooydenus — 102 yaeOHbIX vaca.

J1ia peanuzanuu mporpaMMbl HCTIONB3YIOTCS YI€OHUKH, JOMYIIEHHBIE K HCIIOIh30BAaHHUIO TPU
pealn3aiyyi UMEIONUX TOCYIapCTBEHHYIO aKKPEIUTAIINI0 00pa30BaTEIBHBIX TPOTPAMM
HAYaJbHOTO 00IIIEero, OCHOBHOTO OOIIIET0, CPEeTHETO OOIIET0 00pa30BaHus OpraHU3AIUSIMH,
OCYIIECTBIISIONUMHI 00pa30BaTeILHYIO JISATEIbHOCTD, pukazoM Munmnpocsemnienus ot 21.09.2022

Ne 858:

e Maremaruxka. ['eometpus, 10 knacc/Mep3insik A.T'., Homuposckwii [1.A., [Tononckwuii B.B.,
SAxup M.C.; mox pen. [Tononsckoro B.E., OO0 «M3marensckuii nentp "BEHTAHA-
['PAD"»; AO «M3narenscTBO "TIpocBenienue »;



e Maremaruka. ['eometpus, 11 knacc/Mep3insik A.T'., Homuposckwii [1.A., [Tononckwuii B.b.,
Axup M.C.; nox pen. [Tomonsckoro B.E., OO0 «13narensckuii neatp "BEHTAHA-
['PAD®"»; AO «M3narensctBo "lIpocBemienne’»;

DNeKTpOHHBIE 00pa30BaTEIbHBIC PECYPCHI, TONMYIICHHBIC K HCTIOJI30BAHUIO TIPH peaTU3aIiu
HMMEIOIIUX TOCYIapCTBEHHYIO aKKPEIUTAIIUI0 00pa30BaTeNbHBIX IPOrpaMM HadyaIbHOTO OOIIETO,
OCHOBHOT'0 O0IIET0, CpeHero oo1mero oopazoBanus npukazom Munmnpocsemenus ot 02.08.2022
Ne 653:

e DIEKTPOHHBIN 00pa3oBaTenbHBIN pecype «Jlomamnue 3aganus. CpeaHee oo1iee
obpaszoBanue. ['eomerpusi», 10-11 knacc, AO «M3natenscrBo "[IpocBenienue";

o Tpenaxep «O06mako 3HaHUN». Maremaruka. 10 kimacc, OO0 «Duzukon JIado»;

o Tpenaxep «Obnako 3Hanui». Maremaruka. 11 xiacc, OO0 «Dusukon JIady,

IL1anupyemMbie pe3yJibTaTbl 0CBOCHUS Y4€0OHOI0 Kypca

JIMYHOCTHBIE pPe3yJIbTAThI

JInuHOCTHBIE PE3YyIbTAThl OCBOCHUS IPOI'PAMMBI y‘IC6HOFO Kypca «’ COMCTPUA» XapaKTepI/I?»y}OTCH:
Fpamaﬂckoe BOCIIMTAHHUE:

c(hOPMHUPOBAHHOCTHIO TPAXKIAHCKOHN TO3UIIMH 00YJAFOIIErOCs KaK aKTUBHOTO M OTBETCTBEHHOTO
YJICHA pOCCHﬁCKOFO O6H.I€CTB8., npeaACTaBJICHUCM O MAaTCMATHYCCKUX OCHOBAX Q)YHKHHOHI/IpOBaHI/IH
Pa3IIUYHBIX CTPYKTYP, SBJICHUH, IPOLIEAYp IPaXKIaHCKOT0 o0miecTBa (BHIOOPHI, OMPOCH U TIp.),
YMCHHEM BSaHMOﬂCﬁCTBOBaTB C CONHUAJIbHBIMU MHCTUTYTAaMU B COOTBETCTBUU C UX (I)YHKI_II/ISIMI/I n
Ha3HAa4YCHUEM.

HanHOTquCKoe BOCIIUTAHUE:

C(l)OpMI/IpOBaHHOCTBIO pOCCHfICKOfI rpamz[aHCKoﬁ HJICHTUYHOCTH, YBAKCHHS K IPOUIJIOMY U
HaCTOAIICMY pOCCI/II\/’ICKOI\/'I MaTEMAaTUKH, HECHHOCTHBIM OTHOIICHUEM K JOCTHUXXCHUAM pOCCI/II\/'ICKI/IX
MaTEMAaTHUKOB U pOCCHfICKOfI MaTeMaTHYEeCKOM ITKOJIBI, K UCITIOJBb30BaHHUIO 3THUX ,[[OCTI/I)KGHI/Iﬁ B
JPYTUX HayKax, TEXHOJOTHUSX, cpepax SIKOHOMHUKH.

,HyXOBHO-HpaBCTBeHHOFO BOCIIUTAHUA .

OCO3HAaHHEM JYXOBHBIX LIEHHOCTEH POCCUIICKOT0 Hapo/1a; COPMUPOBAHHOCTHIO HPABCTBEHHOIO
CO3HAHUA, 9TUYCCKOI'0 MOBCACHUS, CBA3AHHOTO C MPAKTHYCCKUM ITPUMCHCHUEM ILOCTI/I)KCHI/II\/'I HAayKHn
1 JCATCIIbHOCTBIO yquOFO; OCO3HAaHHUEM JIMYHOT'O BKJIaAa B TIOCTPOCHHUC YCTOﬁqHBOFO 6y,£[y1uero.
JcTeTHYeCKoe BOCIIUTAHUE!

9CTCTUYCCKUM OTHOUICHUEM K MUPY, BKIIHOYas 3CTCTUKY MATCMATUYCCKUX 3aKOHOMepHOCTeﬁ,
00BEKTOB, 3a/1a4, PEIICHUH, PACCYKICHU; BOCIIPUUMYHNBOCTHIO K MATEMAaTUUECKUM acTIeKTaM

Pa3JIMIHBIX BUAOB UCKYCCTBA.

duznuyeckoe BOCIUTAHUE:



c(OPMHPOBAHHOCTHIO YMEHHSI PUMEHATH MaTeMaTHUECKUE 3HAHUS B MHTEpECcax 3/10pOBOTO U
0e3omacHoOro oopasa HU3HH, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY 3/I0POBBIO (310pOBOE MHTaHHKE,
cOaJlaHCHPOBAHHBIN PEXKUM 3aHATHI U OTIBIXA, peryssipHas (GU3NUecKasi aKTUBHOCTB);
(U3NYECKOTO COBEPIICHCTBOBAHUS, TP 3aHATUSAX CIIOPTHBHO-03I0POBUTEIBHOM JESTEIBHOCTBIO.

Tpynosoe BocniuTanue:

TOTOBHOCTBIO K TPY/y, OCO3HAHHEM LIEHHOCTH TPYAOIIO0MS; MHTEPECOM K Pa3IUYHBIM cepam
poheCCHOHATILHOM JISATEIbHOCTH, CBSI3aHHBIM C MATEMATUKOHN M €€ MPUIOKEHUSIMH, YMEHUEM
COBEpIIATh OCO3HAHHBIN BBIOOP OYAyIIeH Mpodeccuu U pean30BbIBaTh COOCTBEHHBIC )KU3HCHHBIE
TUTaHBI; TOTOBHOCTBIO U CIIOCOOHOCTHIO K MaTEMaTHYECKOMY 00pa30BaHUIO U CaMOOOPA30BAHHIO Ha
MPOTSHKEHUH BCEH KU3HU; TOTOBHOCTBIO K AKTHBHOMY YYACTHUIO B PEIICHUH MTPAKTUYCCKHX 33]a9
MaTeMaTHYECKON HANPaBICHHOCTH.

IKo0J0orn4ecKoe BOCIIUTAHHUE:.

c(hOPMHUPOBAHHOCTHIO IKOJIOTUICCKON KYIbTYPhI, HIOHUMAHHUEM BIIHSHUS COITUATBHO-
SKOHOMUYECKUX MPOLIECCOB HAa COCTOSIHUE MPUPOJAHON U COLIMAIBHOU Cpeibl, OCO3HAHUEM
I00aJIBHOTO XapaKTepa IKOJIOTHYECKUX TPOOJIeM; OpUeHTallMel Ha TPUMEHEHNE MaTeMaTUYeCKUX
3HAHUU JUIA pellIeHus 3aa4 B 00J1aCTH OKPYXKaIoLIel cpeibl, IIIaHUPOBAHUS MTOCTYIIKOB U OLIEHKH
WX BO3MOXHBIX MTOCJIEICTBUM JIJIsi OKPYXKAIOIIEH CPEIbl.

HeHHOCTI/I HAYy4YHOI'0 IO3HAHMS:

c(OPMHPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHUS
HAyK{ U OOILECTBEHHOM MMPaKTUKH, IOHUMaHUEM MaTeMaTHYeCKOW HayKH Kak chepbl
YeJI0BEYECKON JESITEIbHOCTH, ATAIlOB €€ Pa3BUTHS U 3HAUMMOCTH U1l pa3BUTUS LUBUIU3ALIHY;
OBJIa/ICHUEM S3BIKOM MAaTEMAaTUKU U MaTeMaTUYeCKON KyJIbTYPOH KakK CpeACTBOM ITO3HAHUS MUDA,
TOTOBHOCTBIO OCYHIECTBJISITh MPOEKTHYIO U UCCIIEA0BATEIbCKYIO AEITEIbHOCTh HHANBUAYAIBHO U B

rpymre.

MeTal'[peI[MeTHble peE3yIabTAaTbI

MeTtanpeamMeTHble pe3yIbTaThl OCBOSHUS MPOTpaMMbl yueOHOTO Kypca «I'eomMeTpus»
XapaKTEPU3YIOTCS OBJIAJEHUEM YHUBEPCAIbHBIMU MO3HABATEIbHBIMHM JICHCTBUSIMH,
YHUBEPCAIbHBIMU KOMMYHUKAaTUBHBIMU JE€HCTBUSAMU, YHUBEPCAIBHBIMU PETYJISATUBHBIMU
JIeHCTBUSIMU.

1) VHuBepcanbHblc O3HABATEIbHbIE JICHCTBIS, 00eCeunBaOT GopMHUPOBaHUE 0A30BBIX
KOTHUTHBHBIX MIPOIIECCOB 00yUaroIuxcsi (0CBOCHUE METO/IOB MTO3HAHUSI OKPYKAFOIIETO MHPAa;
NPUMEHEHHE JIOTUYECKUX, HCCIIEIOBATEIILCKUX OTepaliii, yYMEHUH padoTaTh ¢ HHPpOpMAIHe).

Ba3oBble JJoruueckue aeiicTBUA:

e BBIABJIATH U XapaKTE€PHU30BaTh CYIIECTBEHHbIE IPHU3HAKU MAaTEMAaTUYECKHX 00bEKTOB,
MOHSTHUM, OTHOIIEHUN MEX1y MOHATUAMU; (HOPMYIHPOBATH ONPEIEICHUSI TOHATHIH;
yCTaHaBJIMBATh CYIIECTBEHHBIN NMPU3HAK KIaCCU(PHUKAIIMM, OCHOBAHHUS JJIs1 0000IIEHHS U
CpaBHEHUs, KPUTEPUHU ITPOBOJMMOIO aHAJIN3A;

e BOCHPUHUMATH, GOPMYIUPOBATH U MIPEOOPA3OBBIBATH CY)KICHUS: YTBEPAUTEIIbHBIE U
OTpHULATENIbHbIE, €AMHUYHBIE, YACTHbIE U OOIIUE; YCIOBHEIE,



e BBIIBJIITH MAaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aMOCBSI3U U POTUBOpEYHs B (haKTax,
JAHHBIX, HAOJIIOICHUSIX M YTBEP)KIACHUSIX; IPeJIaraTb KpUTEPUN AJIS BBIBICHUS
3aKOHOMEPHOCTEH U ITPOTUBOPEYUH;

e JleNaTh BBIBOJBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, I€yKTUBHBIX U HHIYKTUBHBIX
YMO3AKJIFOYECHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

e IIPOBOJHTH CAMOCTOSITEIBHO JOKA3aTeIbCTBA MATEMAaTHYCCKUX YTBEPXKICHUH (IIpsIMbIC 1
OT MPOTHBHOT0), BEICTPANBATh apT'yMEHTAIIUIO, IPUBOIUTH IPUMEPBI K KOHTPIIPUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOJBI,

e BBIOMpATh CIIOCOO pelIeHus yueOHo 3a/1aun (CpaBHUBATh HECKOJIbKO BapUAHTOB
peleHus, BBIOUpaTh Hanboiee NOAXOAAIIMN ¢ Y4ETOM CaMOCTOATENBHO BbIAEIEHHBIX
KPHUTEPHUEB).

Ba3oBble ucciaenoBarejahLcKkue NeiicTBUA

e HCIIOJIB30BaTh BOMPOCH! KaK MCCIICIOBATEILCKHI HHCTPYMEHT IMO3HAHUS; (DOPMYITHPOBATh
BOTIPOCHI, GPUKCHUPYIOIIHE IPOTUBOPEUHE, TPOOIIEMY, YCTaHABIMBATh HCKOMOE U JAaHHOE,
(bopMHpOBATh THIIOTE3Y, APTYMEHTUPOBATh CBOO IMO3UIUI0, MHECHUE;

e TIPOBOJUTH CAMOCTOSITEIILHO CINIAHUPOBAHHBINA SKCIIEPUMEHT, UCCIICIOBAHHE T10
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro 00bEeKTa, SBJICHUS, IpoIecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXKITYy OOBEKTaMH, SIBJICHUSIMH, TIPOICCCAMH;

e CaMOCTOSATEIBHO POPMYIIUPOBATH OOOOIIEHHSI U BBIBOJIBI 10 PE3yIbTaTaM MPOBEICHHOTO
HAOJTIOICHUS, KICCIICIOBAHUS, OIICHUBATh JJOCTOBEPHOCTH IMOJTYYCHHBIX PE3yJIbTATOB,
BBIBOJZIOB U 00OOIIEHUI;

e TIPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE MPOIIECCA, & TAKIKE BBIIBUTATh TPEIIONOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIIOBHUSIX.

PabGora ¢ undopmanmei:

e BBIABJIATH JePUIUTHI HHPOPMALIUH, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETA Ha BOIIPOC U JUIsS
pelleHus 3aJa4uH;

e BBIOMpPATh HH(OPMALINIO U3 UICTOYHUKOB PA3JIMYHbIX TUIIOB, aHATU3UPOBATH,
CHCTEMaTU3UPOBATh U MHTEPIIPETHPOBATh MH(OPMAIIHIO pa3IMYHBIX BUJOB U GOpPM
IpEJICTaBICHNUS;

e CTPYKTYpHpOBaTh MH(OPMALNIO, IPEACTABIATH €€ B pa3IMUHbIX (hopMax,
WUTIOCTPUPOBATh TpapUuecKH;

e OIICHMBATH HAJICKHOCTh HHPOPMALIUHU 0 CAMOCTOSTENIHHO CHOPMYITUPOBAHHBIM
KPUTEPUSIM.

2) YHuBepcaibHbIe KOMMYHMKATHBHBIE JICHCTBIS, 00CCIICUNBAIOT CHOPMUPOBAHHOCTh
COLIMAJIbHBIX HABBIKOB 00YUaIOIIUXCS.

OO0menmne:

e BOCIPUHUMATH U (POPMYITHPOBATH CYK/IEHUS B COOTBETCTBUU C YCIOBUSMHU U LEISIMH
o0I11eHus; ICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U
MUCbMEHHBIX TEKCTAaX, 1aBaTh MOSICHEHUSI 110 X0y PElIeHMs 3a/1a4i, KOMMEHTHPOBATh
MIOJIyYEHHBIN PE3yJIbTAaT;

e B X0J€ 00CYKIEHNUs 3a7aBaTh BONPOCHI IO CYLIECTBY 00CYKIa€MOH TeMBI, IPOOIEMBI,
pemaeMoii 3a1a4u, BBICKA3bIBATh UJIEH, HALIEJICHHBIE HA TIOMCK PELIEHUS; COITOCTABIIATh
CBOM CYKJIEHUS C CYXJACHUSIMH IPYTUX YYaCTHUKOB JIMajiora, 0OHapy>KuBaTh pa3inyue u
CXO/ICTBO IO3UIIMIA; B KOPPEKTHOI Ppopme hopMynHpoBaTh pa3HOTIacHs, CBOU
BO3Pa)KEHUS;



e IIPEACTABIATH PE3YJIbTAThI PELICHUS 3a1a4l, IKCIIEPUMEHTA, UCCIIEIOBAHNS, IIPOEKTA;
CaMOCTOSATENIFHO BBIOMPATh ()OPMAT BHICTYIUICHUS C YIE€TOM 3a/1a4 IPE3EHTAIH U
0COOEHHOCTEN ayAUTOPUH.

CoTpyaHn4ecTBo:

e TIOHMMATh U MCIOJIB30BATh IPEHUMYIIECTBA KOMAHIHOW M HHAWBUIYAILHON pabOThl IpH
pCICHUN y‘-IeGHBIX 3a4a4, INpUHUMATh LCIIb COBMECTHOM ACATCIIbHOCTH, IIJIAHUPOBATH
OpraHU3alUI0 COBMECTHOM pabOoThI, pacipenesisiTh BUIbI padoT, JOroBapUBaThCs,
00CyX/1aTh MPOLIECC U PE3YNIbTAT pabOTHI; 0000IIaTh MHEHHUS! HECKOJIBKHX JIFOJICH;

e YYacTBOBAaTh B IPYIMIIOBHIX popmax padoTel (00CykaeHHs, 0OMEH MHEHHUIH, MO3TOBbIC
TYPMBbI U I/IHbIe); BBIINIOJIHATH CBOIO 4aCThb pa6OTBI U KOOPAMHHUPOBATH CBOU HeﬁCTBHﬂ C
JPYTUMH WICHAMHU KOMaH/Ibl; OL[CHUBATh KAY€CTBO CBOETO BKJIA/IA B OOIIMIA IPOAYKT IO
KPUTEPHSIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

3) YHuBepcasbHbIC peryJassTHBHBIE JICHCTBHS, 00eCeunBarOT (OPMUPOBAHUE CMBICIOBBIX
YCTaHOBOK U JKU3HEHHBIX HABBIKOB JINYHOCTH.

Camoopranu3anusi:

e COCTaBJIATH IUIaH, AJITOPUTM PCUICHUA 3aa4u, BI)I6I/IpaTI) croco0 peliCHUsA C YUCTOM
UMCIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHHUI ¢ y4eTOM HOBOW WH(pOpMAIIUH.

CaMOKOHTPOJIb:

e BIIQJICTh HABBIKAMH ITO3HABATEIHHON pe()ICKCHH KaK OCO3HAHHMSI COBEPIIIAEMBIX JICHCTBHIA
Y MBICITUTEIIFHBIX MPOIECCOB, UX PE3yJIbTaTOB; BIAJETh CIOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS TIPOLIecca U pe3ysibTaTa pelieHns MaTeMaTHUeCcKoH 3a1aun;

e MPCABUACTE TPYAHOCTH, KOTOPBIC MOT'YT BOSHUKHYTDH ITPHU PCIICHUHN 3aJa4l, BHOCHTDb
KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX 00OCTOSATENbCTB, IaHHBIX, HallIEHHBIX
OIIMOOK, BBISIBIIEHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBHE PE3YyJIbTATA LIETH U YCIOBUAM, OOBACHATH IPUYNHBI

JOCTHKEHUS WM HETOCTHXKEHUS PE3yIbTaTOB JEATEIbHOCTH, HAXOIUTh OUIMOKY, 1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY.

HpeIlMeTHI)Ie PeE3yJabTaThI

10-i kJaacc

OHepI/IpOBaTB MOHATUSAMM . TOUKA, HpHMaH, ITJIOCKOCTB.

HpI/IMCHHTB AKCHUOMBI CTepeOMCTpI/II/I " CJIICACTBUA U3 HUX HpI/I peIJ_ICHI/II/I T eOMCTpI/I‘-ICCKI/IX 3a4a4.
OHepI/IpOBaTB IOHATUIMU. HapaHJ'IeJ'ILHOCTL nu HCpHeH,Z[I/IKy.H}IpHOCTB HpSIMBIX n HHOCKOCTCﬁ.
KnaccudunupoBars B3auMHOE pacioioKeHNE IPSIMBIX U IJIOCKOCTEN B MPOCTPAHCTBE.

OnepupoBarh NOHATUSAMU: ABYTPAHHBIN yToJI, TpaHu ABYIPAHHOTO YIJia, peOpo ABYIPaHHOTO YIIa;
JIMHENHBIN yroJl IBYIPaHHOTO YIJIa; TpayCHas Mepa JBYTPaHHOIO yria.



OnepupoBarh NOHATUSAMU. MHOTOTPAaHHMK, BBIITYKJIBIN 1 HEBBIITYKJIBII MHOTOI'PaHHUK, SJIEMEHTHI
MHOT'OTPaHHUKA, IPABUJIbHBI MHOTOTPaHHHUK.

Pacrio3HaBaTh OCHOBHBIC BU/Ibl MHOTOTPAHHHUKOB (TUpaMK/IA; IPU3MA, IPSIMOYTOIbHBIH
napasuiesNienures, Kyo).

KraccuduiimpoBats MHOTOIPAaHHUKH, BEIOHpasi OCHOBaHUS [T Kiaccuukanuu (BITYKIIbIC U
HEBBIMYKITbIE MHOTOTPAHHUKH; TIPABWIIbHBIE MHOTOTPAHHUKH; MIPSIMBIC U HAKJIOHHBIC PU3MBI,
napauiesenurne/pl).

OnepupoBarh NOHATUAMU. CEKYILAs INIOCKOCTh, CEYCHNE MHOTOIPAaHHUKOB.
OOBACHATH MPUHIUIIBI TOCTPOCHUS CEUYSHHIA, UCTIONIb3YSI METOJI CIICOB.

CTpouTh ce4eHHsI MHOTOTPAHHUKOB METOJIOM CJIC/IOB, BBIOJIHATH (BHIHOCHBIC) TUIOCKHE YEPTEKU
U3 PUCYHKOB IIPOCTBIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemarsn 3a/la4d Ha HaXOKACHHUEC I'COMCTPUUICCKUX BCIIMYMUH I10 o6pa3uaM HJIN aJITOPHUTMaM,
IMPUMCEHAA U3BCCTHBIC AHATIMTUYCCKUEC MCTOAbI ITPHU PCIICHUN CTAHAAPTHBIX MAaTEMATUYCCKUX 3a1a4
Ha BBIYUCJICHUC paCCTOHHI/Iﬁ MCXKAY ABYMSA TOYKaMH, OT TOYKU OO HpHMOﬁ, OT TOYKH JO
IJIOCKOCTH, MCKAY CKPCHIUBAOIUMUCA ITPAMBIMH.

Pemarsn 3a/la4d Ha HaXOKACHHUEC I'COMCTPUUICCKUX BCIIMYUH I10 o6pa3uaM HJIN aJITOPHUTMaM,
MPHUMCEHAA U3BCCTHBIC AHATIMTUYCCKUEC MCTObI ITPHU PCIICHUN CTAHAAPTHBIX MAaTEMATUYCCKUX 3a1a4
Ha BbIYHUCJICHUC YITIOB MCXKY CKPCIIUBAOIIUMUCS IIPAMBIMHU, MCKIY HpHMOﬁ H IIJIOCKOCTBIO,
MCKAY IJIIOCKOCTAMU, ABYI'PDAHHBIX YIJIOB.

BoIuuciiate 00beMbI U TUTONIAINA TOBEPXHOCTEH MHOTOTPAHHUKOB ([TPHU3Ma, ITMPaMKIA) C
MpUMeHEeHHeM (HOPMYIT; BBIYHCIISATH COOTHOILIEHUS MKy IIJIOMIAASIMH IOBEPXHOCTEH, 00beMaMu
MOA00HBIX MHOTOTPAaHHUKOB.

OHepI/IpOBaTI) IOHATHAMU. CUMMETPUA B IPOCTPAHCTBE, LICHTP, OCh U IIJIOCKOCTh CUMMETPHUU,
LHEHTP, OChb U MIIOCKOCTb CUMMCTPHUU (bnrypbl.

W3Bnekarts, mpeoOpa3oBbIBaTh U UHTEPIPETUPOBATH HH(POPMAIIUIO O IPOCTPAHCTBEHHBIX
reoMeTpruecKuX (hUrypax, npeacTaBIeHHYIO Ha YepTeKaxX U PUCYHKAX.

[TpumMeHsaTH reoMeTpudeckre (GakThl IS PEIICHUs] CTEPEOMETPUUECKUX 3ajiad, MPeAoaralonmx
HECKOJIBKO IIIaroB PELIEHUS, €CIU YCIOBUS IPUMEHEHHUS 3a/1aHbl B IBHOU (hopMe.

[IpumensTH pocTelIe MPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI
IIPY pEIICHUN CTePEOMETPUUYECKUX 3a/1ad.

[IpuBOAUTE IPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B IMIPUPOJIE U KU3HHU, PACIIO3HABATH
IIPOSIBJICHUE 3aKOHOB I€OMETPUU B UCKYCCTBE.

IIpuMeHsITh ONTY4YEHHbIE 3HAaHUS Ha IPAKTUKE. aHAIIM3UPOBATh PEaIbHbIE CUTYAllUU U IPUMEHSATh
M3Y4YEHHBIE MOHATHUS B IPOIECCE MMOUCKA PELICHUS] MaTeMaTHYeCcKu chOpMyTUPOBAHHOMN
poOJIEMBI, MOJIETMPOBAThH PEAbHbIE CUTYAIMH Ha SI3bIKE T€OMETPHH, UCCIEI0BATh TOCTPOSHHBIE
MO/JIETH C UCITOJIb30BAHUEM T€OMETPUUYECKUX MOHATUI U TeOpeM, arrmapaTa aareOpsl; pemarh
IIPAKTUYECKHE 3a/1a4M, CBSI3aHHBIE C HAX0XKJIEHUEM I'€OMETPUUECKUX BEJITUYHH.



11-1 kaacce

OnepupoBaTh MOHATUSAMH: IWJIHMHIPUYECKAs MOBEPXHOCTb, 00Pa3yIOIIne IHIUHIPHIECKON
HOBerHOCTI/I; I_[I/IJ'II/IHI[p; KOHHNYCCKas HOBerHOCTB, 06pa3yfonme KOHH‘ICCKOﬁ HOBCpXHOCTI/I,
KOHYC; chepuieckasi TOBEPXHOCTb.

Pacrio3naBath Tena BpaieHus (UIMHAP, KOHYC, cdepa u miap).

O6’b${CH$ITB CHOCO6BI l'IOJ'IyLICHI/ISI TCJI BpaH_[eHI/ISI.

Krnaccudunuposars B3auMHOE pacnoioskeHue chepbl U MIOCKOCTH.

OnepupoBarh NOHATUSAMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA CETMEHTA,; 111apOBOM
CJIOM, OCHOBAaHME IAPOBOTO CJI0s, BEICOTA IIAPOBOTO CJI05; IIAPOBOM CEKTOP.

Bbruuciate 00beMbl 1 IUIOMAAN TOBEPXHOCTEH TeJ BpallleHHs], FTEOMETPHUUECKUX TEJ C
IIpUMEHEHUEM (HOPMYIL.

OmnepupoBarh MOHATUSMHI . MHOTOTPaHHUK, BIMCAHHBINA B C)epy U OMUCAHHBINH OKOJIO CHEPHI;
cdepa, BIMcaHHAs B MHOIOI'PAaHHUK WJIU TEJIO BpaIIEHUs.

BbruncnsTe COOTHOLIEHUS MEXKY IJIOLIAIIMU TOBEPXHOCTENW U 00beMaMU MOAOOHBIX TEJ.
N300paxkaTs n3y4aeMbie (GUTYPHI OT PYKH U C IPUMEHEHHEM MPOCTHIX YEPTEIKHBIX HHCTPYMEHTOB.

BbimonHsITh (BBIHOCHBIC) IJIOCKUE YEPTEXKU U3 PUCYHKOB IMPOCTHIX 00bEMHBIX (DUTYp: BUI CBEPXY,
cOOKY, CHU3Y; CTPOUTB CEUCHMS TEJI BPALCHHUS.

W3Bnekarb, MHTEPIIPETUPOBATH U MPEOOPa30BbIBATH MH(POPMALIUIO O IPOCTPAHCTBEHHBIX
reoMeTpHuecKuX (hUrypax, npeacTaBIeHHYIO Ha YepTeKaxX U PUCYHKaX.

OHepI/IpOBaTB MOHATHUEM BEKTOP B IPOCTPAHCTBC.

BrINoOHATE AelCTBUS CII0KEHUS BEKTOPOB, BBIUUTAHUS BEKTOPOB U YMHOXKEHHS BEKTOpA Ha YUCIIO,
00BICHSITH, KAKUMHU CBOMCTBAMHU OHH 00JIaJaloT.

HpI/IMeH}ITB IpaBHJIO ITapaJuICJICIIUuIICaa.
OHepI/IpOBaTB MOHATHAMM. JE€KAPTOBBI KOOPJAHWHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOpPA,
PaBCHCTBO BCKTOPOB, KOOPAHNHATBI BEKTOPA, YT'OJ MEKAY BEKTOPAMU, CKAJIAPHOC IMTPOU3BCACHUC

BCKTOPOB, KOJUIMHCAPHBIC 1 KOMIIJIAHAPHBIC BEKTOPHLI.

Haxomuth cymMmMy BEKTOPOB U NMPOU3BEACHHUE BEKTOPA HA YHCIIO, YTOJI MEXAY BEKTOPaMH,
CKaJISIPHOE MPOM3BEEHHUE, PACKIIaIbIBaTh BEKTOP IO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3a,Z[aBaTL IJIOCKOCTh YPABHCHHUEM B ,HeKapTOBOﬁ CUCTCMC KOOPpAUHAT.

[TpumeHsATH reoMeTpuueckre (haKThl IS PEIICHUs] CTEPEOMETPUUECKUX 3aj1ay, MPeaoararumx
HECKOJIBKO IIIaroB PELIEHUs, €CIU YCIOBUS IPUMEHEHHUS 3a/1aHbl B IBHOU (hopMme.

Pemiate HpOCTCfII.HPIC TCOMCTPHUICCKHUC 3ala41 Ha IPUMCHCHUEC BEKTOPHO-KOOPAUHATHOTO METO1A.



Pemarn 3aJa4d Ha A0Ka3aTCJIbCTBO MaTCMATHYCCKHUX OTHOIIICHUN U HaxXO0XXIACHUC TCOMECTPHUYCCKUX
BCJIMYHH I10 06pa3uaM HJIK aJIrOpUuTMaM, IMMPUMEHSAA U3BECTHBIC MCTOABI TP PCIICHHUN
CTaHAAPTHBIX MATCMATHYCCKUX 3ada.

ITpuMeHsTH NpocTeiie MporpaMMHbIE CPEICTBA U IIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI
IIPU PELIEHUN CTEPEOMETPUUECKUX 3a/1ad.

[IpuBoaUTE IpUMEPBI MATEMATUUECKHUX 3aKOHOMEPHOCTEN B IPUPOJIE U )KU3HM, PacIlO3HABATh
IIPOSIBJIEHUE 3aKOHOB '€OMETPUHU B UCKYCCTBE.

[IpuMeHATh NOTyYEHHBIE 3HAHUS HAa IPAKTUKE: aHAJU3UPOBATh PEallbHbIE CUTYallul U IPUMEHSATh
M3yYEHHBIE TIOHATHS B POIIECCE MOMCKA PEIICHHS] MaTEMAaTHYEeCKH C(hOPMYITHUPOBAHHOM
po0GJIeMbl, MOACTUPOBATH PeallbHbIE CUTYALIUU HA SI3bIKE T€OMETPUH, UCCIEA0BATh TOCTPOCHHbIE
MOJIENIN C UCTIOJIB30BaHUEM I'€OMETPUUYECKIX MOHATHI U TEOpEeM, armapara ajareOpsl; pemarhb
MIPAKTUYECKUE 3aa4H, CBSI3aHHbBIE C HAXOKJCHUEM T€OMETPUUYECKUX BEJTNYMH.

Conep:kanue yueOHOro Kypca
10-i1 knacc

IIpsiMble U MJIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE TTOHSTHUSA CTCPCOMCTPUH. Tqua, IpsAMasd, IJI0CKOCTb, ITPOCTPAHCTBO. ITonsarue o6
AKCMOMATHYCCKOM IIOCTPOCHUU CTCPCOMETPHUH. aKCUOMBI CTCPCOMETPUU U CIICACTBUA U3 HUX.

Bsaumnoe pacnonoxeHue NpsMbIX B IPOCTPAHCTBE: NIEpeceKaoInecs, napauieabHble U
CKpenuBaromuecs npsmoie. [lapamieasHOCTh TPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE:!
napaJuieNibHbIe MPSMBbIEC B IPOCTPAHCTBE; MapaAIJIEIbHOCTh TPEX MPSAMBIX; TapalieIbHOCTh MPSIMON
Y TIJIOCKOCTH. YTJIBI C COHAPABJICHHBIMUA CTOPOHAMH; YTOJl MEXIY MPSMBIMU B POCTPAHCTBE.
[TapannenbHOCTh IIOCKOCTEN: MapajuieNbHbIE IUIOCKOCTH; CBOMCTBA NapalyIeNIbHBIX TIIOCKOCTEH.
[Ipocreitmme npocTpaHCTBEHHBIE (PUTYPHI HA TUIOCKOCTH: TETPAdp, KyO, Mapasiesienuren;
MOCTPOEHUE CEYEHUH.

[lepnieH IUKYIAPHOCTD NMPSMOM U IIJIOCKOCTH: IEPIIEHIUKYIISIPHBIE MIPSMBIE B IPOCTPAHCTBE,
MIPsIMBIE MapAJUIENIbHBIEC U TEPIEHIUKYISIPHBIE K INIOCKOCTH, IIPU3HAK ITEPIEHIUKYISIPHOCTH
IIPSIMOM U TUIOCKOCTH, TEOPEMA O MPSIMON MEPIIEHIUKYIAPHON INIOCKOCTU. YTIIbI B IIPOCTPAHCTBE:!
YTOJI MEXAY IIPSMOM U TUIOCKOCTBIO; ABYTPAHHBIN Yo, JMHEWUHBIA YTOJ IBYTPaHHOTO yIJia.
IlepnieHqUKYIAp U HAKIOHHBIE. PACCTOSHUE OT TOUKH 0 IIJIOCKOCTH, PACCTOSIHUE OT MPSMOH 10
IJIOCKOCTH, MPOEKIHS (PUTYpPhI HA IIIOCKOCTh. [leprneHaAuKyIsIpHOCTh MIIOCKOCTEN: MPU3HAK
NEPIEHIUKYIISIPHOCTU ABYX IIIOCKOCTER. Teopema o Tpex nepneHauKyispax.

MHOrorpaHHUKHU

IlousTue MHOTI'OIrpaHHHUKA, OCHOBHBIC 3JIEMCHTBI MHOT'OI'PaAaHHHKA, BBIITYKJIBIC 1 HEBBIITYKJIBIC
MHOI'OT'PaHHHUKHU, Pa3BEPTKAa MHOTOTpaHHUKA. HpI/BMa: N-yrojbHas Mpu3Ma, rpaHd U OCHOBAHUSI
IIPpU3MBbI,; IpsAMas 1 HaKJIOHHAas IIPU3MBI, OOKOBas U IOIHAS ITOBEPXHOCTD ITPU3MBEIL.
Hapaﬂﬂeﬂeru/me;[, HpHMOYTOHLHBIﬁ nmapaJjiieJCuIea u €ro CBOMCTBA. HI/IpaMI/IJIa: N-yrojibHas
nupaMuJa, rpaHu 1 OCHOBAHUE IMUPAMHU/ILI, OOKOBas M MOIHAS IIOBECPXHOCTh MUPAMUIBI;
IpaBUJIbHAA U YCCUCHHAs IMUpaMUa. DJeMEHTEI NPpU3MBI U ITUPAMUIBI. HpaBI/IHBHLIC
MHOTOTPAHHMKH: IIOHATHUEC NIPABUJIBHOIO MHOTOIPAaHHMKA, IIpaBUJIbHAA IIPU3Ma U IIpaBUIbHAA



MUpaMKJIa; TPaBUIIbHAS TPEYTOJIbHAS MMUPaMUIa U IPABIILHBIN TeTpadap; Kyo. [IpeacraBnenue o
MPaBWIBHBIX MHOTOTPAHHUKAX: OKTAXIP, JOACKadAp U uKocasap. CeueHus Npru3Mbl U TUPAMHUIBI.

CI/IMMeTpI/IH B IIPOCTPAHCTBEC. CUMMETPHUA OTHOCUTCIIBHO TOYKH, HpﬁMOﬁ, IUIOCKOCTH. DJIEMCHTBI
CUMMCTpPHUH B IIUpaMuJax, mapauICICnuIcaax, mpaBujJIbHbIX MHOI'OI'paHHUKax.

Brruncnenue 371eMeHTOB MHOTOTPaHHUKOB: pedpa, Auaronanu, yrisl. [Inomans 6okoBoi
MMOBEPXHOCTHU U TIOJTHOW MOBEPXHOCTH MPSIMOM TIPU3MBI, TUIOIIAh OCHOBAHUH, TeopeMa 0 OOKOBOMU
MOBEPXHOCTHU MpsIMON Tpu3Mbl. [1nommans 60k0BOIl MOBEPXHOCTH U MOBEPXHOCTH MPABUIBLHOM
MUPaMHJIBI, TEOpeMa O TUIOIIAAN yceueHHoU nmupamubl. [ToHsTre 06 oobeme. OObeM MUpaMuUIb,
MIPU3MBL.

[TogoOHebIe Tena B npocTpancTBe. COOTHOIICHUS MEXAY TIIOMIAIIMU TOBEPXHOCTEH, 00beMaMu
HOIOOHBIX TE.

11-i kJaacc
Tena Bpauenus

Hunuaapuyeckas IOBEPXHOCTb, 00pa3yrolyue HUINHAPUUECKON TOBEPXHOCTH, OCh
LHWINHAPUYECKOHN MOBEpXHOCTU. LIMmuHAp: OCHOBaHMs U OOKOBas IOBEPXHOCTb, 00pa3yromias u
OCb,; TUIOIAAb OOKOBOM U TOJHOM MOBEPXHOCTH.

Konunyeckast HoBepXHOCTh, 00pa3yrolie KOHMYECKON MOBEPXHOCTH, OCh M BEPIIMHA KOHUYECKOM
noBepxHocTu. KoHyc: ocHOBaHuE U BeplIMHa, 00pa3yroliasi U 0Ch; IJIOIA b OOKOBOM U MOJIHOM
MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yIolIe U BhICOTA; OCHOBAHUS U OOKOBasi MOBEPXHOCTb.

Cdepa u map: ueHTp, paanyc, AMaMeTp; MIONaAb MOBEPXHOCTU cdephl. BzanMHoe pacnonoxeHue
cdepbl U IIIOCKOCTH; KacaTelbHasl INIOCKOCTh K chepe; mIomaas cepsl.

N300paxeHnue Ten BpalleHUs Ha IJI0CKOCTH. Pa3zBepTka MIIMHIpa U KOHYCA.

KOM6I/IH8.I_II/II/I TCJI BpalllICHUS 1 MHOT'OT'PAHHHUKOB. MHOFOFpaHHI/IK, OIIMCaHHBIA OKOJIO C(l)epbl;
C(bepa, BIIMCaHHAas B MHOI'OI'PaHHUK, UJIK TCJIO BpalllCHUS.

[Tonstue 06 o6beMe. OcHOBHBIE cBOMCTBAa 00BEMOB Tel. TeopeMa 00 00beMe MPSIMOYTOJIBLHOTO
napajiesienunesa u cieacTBus u3 Hee. O6beM HMIMHIPA, KOHyca. OOBeM 11apa u 013 1b

cdepsl.

[Tono6ubIe Tena B mpocTpancTBe. COOTHOMIEHUS MEXKTY IIOMIAASIMHI IIOBEPXHOCTEH, 00 beMaMu
TOJIOOHBIX TEJI.

Ceuenus mumrHApa (MapauiesbHO U IIePIICHIUKYISIPHO OCH), CEYeHHs KoHyca (TapaurelibHoe
OCHOBAHHMIO U MPOXOJIAIIEe Yepe3 BEPIIUHY), CEUCHHUS 1Iapa.

BekTopbl M1 KOOPAUHATHI B IPOCTPAHCTBE
BexTop Ha mockoctu U B npoctpaHcTBe. ClI0)KeHHE U BBIUMTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpa

Ha 4ucio. PaznokeHue BEKTOpa o TpEM HEKOMILIaHApHBIM BekTopaMm. [IpaBuio
napajuienenunena. Penienne 3anad, cBI3aHHBIX C IPUMEHEHUEM MTPaBWII JEUCTBHUM ¢ BEKTOPAMHU.



IIpsimoyrosibHas cucreMa KOOpAMHAT B pocTpaHcTse. Koopaunate! BekTopa. IIpocreiiue 3agaun
B KOOpAUHATAX. YTOJ MeX1y BekTopamu. CKalsipHOEe IPOU3BEICHUE BEKTOPOB. BrIunciieHne yrios
MEXIY NPSMBIMU U IIJIOCKOCTAMU. KOOpIMHATHO-BEKTOPHBIN METO/ IIPU PELICHUN
FEOMETPUUYECKUX 3a7ad.

TemaTnyeckoe NJIAHUPOBAHUE

10-i1 kaace
Kosn4yecTBo 4acoB DJIeKTPOHHbIE
HaumenoBanue
Ne a3/1eJI0B U TeM (undposnie)
n/n pasa Beero | KOHTPOabHbIe | TIpakTHyeckne | oGpasoarenbibie
IpOrpamMMbI pa6oTbI paboTbI pecypebl
DIIEKTPOHHBIN
00pa3oBaTeNbHbIN
pecypc «Jlomarniaue
Biesienne b 3amanus. CpengHee
1 CTePEOMETDIIO 10 obmee oOpazoBaHuUeE.
P P I'eomerpusi», 10-11
kiacc, AO
«3narenbCcTBO
"[IpocBemienue»
[IpsimMbIe U TUIOCKOCTH B Tpenaxep «Obmako
5 |mMpocTpaHcTBe. 12 1 3HaHMI». MaTemaTHka.
[MapannensHOCTH 10 kmacc, OO0
MPSAMBIX U IJIOCKOCTEN «Du3ukoH Jlad»
3 [leprieHAUKYIAPHOCTD 12
MPSIMBIX U IJIOCKOCTEN
4 VYTIbl MeXAY TPSIMBIMU 10 1
Y TUTOCKOCTSIMH
5 | MHororpaHHUKH 11 1
6 O6beMsI 9 1
MHOTOTPaHHHKOB
7 IToBTOpeHue: ceuenus, 4 1
pacCTOSIHUS U YTIIBI
OBUIEE KOJIMYECTBO 68 5 0
YACOB I10 ITPOI'PAMME




11-i Kiaace

KoaudecTBO 9acoB

HaumeHnoBaHnue
Ne ATICIOB U TeM DaeKkTpoHHbIE (HM(POBHIE)
n/m | P Beero Kontpoabneie | IIpakTHuecKHe | ogpazoBarebHbie pecypebl
HporpaMmel paboThI paboThI
ONEKTPOHHBIN
00pasoBaTeNbHbBIN pecypc
«JloMaliHue 3a1aHusl.
Cpennee obmee
1 |Tena pamenus 12 oOpa3oBanue. ['eomerpus»,
10-11 xmacc, AO
«M3parenpeTBO
"[IpoceermieHue"»
Tpenaxep «O0nako
3HaHU». MaTeMaTHuKa.
2 ObBeMEr Ter 5 1 11 ximace, OO0 «Du3ukoH
JIa6»
BekTopsl 1
3 | KoOpAMHATHI B 10 1
MIPOCTPAHCTBE
IToBTOpEHUE,
4 0000111eHHE, 7 1
CHCTEMATH3AIIH
3HAaHUM
OBIIEE
KOJIMYECTBO
YACOB I1O 34 3 0

I[TPOTPAMME
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