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ITosicHuTeIbLHASA 3aNMUCKA

Jlannast paboyas rmporpamma 1o reoMeTpuu npegHasHaueHa s ooydaronmxcs 9 kiacca OCHOBHOU
o0mieo0pa3oBarenbHOM 1IKOJIbI. OHA COCTaBlIeHa B COOTBETCTBUHU C:

- @DenepanbHbBIM  TOCYAAPCTBEHHBIM 00pa30BAaTENbHBIM CTaHIAPTOM OCHOBHOTO OOIIETO
o0Opa3oBaHus, YTBEPKIECHHOrO Mpuka3oM MuHuctepcTBa oOpa3zoBaHus U Hayku Poccuiickoit denepanuu
or 17.12.2010 rona Nel897, ¢ u3MeHeHUsIMHU, BHECEHHBIMU IpHKa3oM MuHucTtepcTBa o0pa3oBaHus U
Hayku Poccuiickoit @enepaunu ot 29.12.2014 roga Nel644, ot 31.12.2015 Nel577;

- OcHOBHOI 00pa3oBaTeIbLHON MPOrpaMMoli OCHOBHOTO obmiero oopasoanust MAOY Hcerckas
COMI Nel Ucerckoro paiiona TroMeHCKOH 00J1acTH;

- IlpumepHoii TporpaMMoii o MaTeMaTUKe OCHOBHOTO OOIIETr0 00pa3oBaHuUs;

- [Tporpammoii JI.C. Atanacsu, B.®. byry3os, C.b. Kagomues u np. «I'eomerpus,7». ['eomeTpusi.
COopHHK pabounx mporpamMm. 7 — 9 Kiacchl: mocodue s yuuTteneid 001eo0pa3oB. opraHu3aiuii/ [CocT.
T.A. Bypmucrposa]. — 2-e usn., nopab. — M.: IIpocsernienue, 2014.

Pazpaborana Ha ocHOBe nOKyMeHTOB: [lomokeHust o pabodeil mporpamMme y4eOHOTO MpeaMera,
[Iporpammbl BociuTaTenbHOM paboThl mKoJbl, Y4yeOHoro ana MAOY Hcerckas COILL Nel Hcerckoro
paitona TromeHnckoit oonactu Ha 2023-2024 yueOHblii ro/1.

JanHasi paboyast mporpaMMa OJHOCTBIO OTpaXkaeT 0a30BbId YPOBEHB MOATOTOBKH MIKOJIBHUKOB TI0

paszenaM nporpamMMbl. OHa KOHKPETU3UPYET COIep)KaHUE TeM 00pa30BaTeIbHOIO CTaHAapTa U 1aeT
IPUMEpPHOE paclipeiesieHle yueOHbIX 4acoB 10 pa3zesiaM Kypca. B xone npenogaBanus MaTeMaTHKH B 9
KJacce, paboThl HaJl JOPMUPOBAHUEM Y YHALIUXCS YHUBEPCAIbHBIX Y4eOHBIX IeHCTBUH clieyeT oOpalaTh
BHUMaHME Ha TO, YTOObI OHM OBJIAIEBATIM YMEHUSAMH 001ey4eOHOro XapakTepa, pa3Ho0Opa3HbIMU
Croco0aMu JesITENIbHOCTH, IPUOOPETAIH OIBIT:

— IUIAaHUPOBAHUS U OCYUIECTBIICHUS aITOPUTMUYECKON JESTEIbHOCTH, BBIIOIHEHUS 3a/laHHbIX
U KOHCTPYMPOBAHUS HOBBIX aJITOPUTMOB;

— pelIeHus pa3HOOOPAa3HBIX KJIACCOB 33Ja4 U3 Pa3INYHBIX Pa3fesioB Kypca, B TOM YHCIIe
3aja4, TpeOyIOIUX MOUCKA MYTH U CIOCOOOB peIlIeHus;

— HCCIEN0BATENIbCKON ACATEIbHOCTH, PA3BUTHS UIEH, IPOBEACHUS SKCIIEPUMEHTOB,
0000111eHus, TOCTAaHOBKH U ()OPMYIMPOBAHNUS HOBBIX 33/1a4;

— SCHOTO, TOYHOTO, TPAMOTHOT'0 M3JI0KEHHSI CBOMX MBICIIEH B YCTHOM U MNCBMEHHOW peyn,
HCIIOJIb30BAaHUS PA3IMYHBIX SI3bIKOB MAaTEMAaTUKH (CIIOBECHOT0, CHMBOJIIMYECKOTO,
rpauueckoro), CBOOOAHOr0 Mepexoia C OJHOTO A3bIKA HA APYrod A WIUTIOCTPALUY,
MHTEPIPETALMH, APTYMEHTALIUN U 10Ka3aTeIbCTBA;

— IPOBEJEHUS A0KA3aTEIbHBIX PACCYKIEHUHN, apryMEHTALNH, BBIABM)KEHUS THUIIOTE3 U X
000CHOBaHHS;

— TIOMCKa, CHCTeMAaTU3alliuM, aHaIM3a U Kilaccu(ukanuu HHGOpMAIUK, UCTIOIb30BaHUS
pa3zHoo0pa3HbIX HHPOPMAILIMOHHBIX UICTOYHUKOB, BKJIIOYask yU€OHYIO U CIIPAaBOYHYIO
JTUTEPaTypy, COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOIOTHH.

Henn u 3aga4yn o0yyeHus
OOyuenune MaTeMaTUKe B OCHOBHOI IITKOJIE HAIIPABJICHO Ha JOCTH)KEHUE CIIETYIOLINX Ieeit:
B nanpasnenuu nuunocmno2o pazeumusi:

— Pa3BHUTHE JIOTUYECKOTO U KPUTUYECKOTO MBIIIJICHUS, KYJIbTYphl PeUH, CIIOCOOHOCTH K
YMCTBEHHOMY 3KCIIEPUMEHTY;

— (dopMHUpOBaHUE Y yHalIUXCS MHTEIUIEKTYaJIbHON YeCTHOCTH U OOBbEKTUBHOCTH,
CIIOCOOHOCTH K NPEOAOIEHUIO MBICIUTENIBHBIX CTEPEOTUIIOB, BHITEKAIOIUX U3 OOBIICHHOTO
OTIBITA,



BOCIIMTAaHHUE KAYECCTB JIMYHOCTH, 06CCHCLII/IBaI-OI_HI/IX COMaJIbHYIO M06I/IJ'IBHOCTB,
CIOCOOHOCTD IIPpUHHUMATh CAMOCTOATCIIbHBIC PCIICHU A,

(dbopMUpPOBaHHE KAYECTB MBIIIUICHHUS, HEOOXOAMMBIX ISl aJJalTAllMA B COBPEMEHHOM
“H(pOPMaITMOHHOM OOIIECTBE;

Pa3BUTHEC UHTEPECA K MATEMATHUYCCKOMY TBOPUYCCTBY U MAaTCMATHUYCCKUX CIIOCOOHOCTEH.

B memanpeomemnom nanpasnenuu:

(dbopMUpOBaHUE IPEICTABICHUI O MAaTEMaTHUKE KaK YaCTH OOIIEYEeIOBEYECKON KYIBTYPHI, O
3HAYUMOCTH MAaTEMATHKHU B Pa3BUTHH IMBUIN3AIMU U COBPEMEHHOTO 00IIECTBA;

pa3BUTHE NIPEJCTABICHUN O MaTeMaTHKE Kak (popMe OMUCaHMsI U METO 1e TIO3HAHHUSI
JNeHCTBUTENBLHOCTH, CO3/IaHNE YCIOBHM JIsl MPpUOOPETeHUs [TEPBOHAYAIBHOTO OIbITa
MaTEeMaTHYeCKOr0 MOJICITUPOBAHUS;

dbopMupoBaHue 00UIMX CIOCOOOB MHTEIIEKTYaIbHOM EATEIbHOCTH, XapaKTePHBIX JIJIs
MaTE€MAaTUKH U SBISIOIIMUXCS OCHOBOM IMO3HABATEILHON KYJIbTYpPbI, 3HAYUMOU IS
Pa3IMYHBIX cep YeIOBEYECKOU NeTEIbHOCTH.

B npeomemnom nanpaenenuu:

OBJIa/ICHUE MAaTEMAaTUYECKUMHU 3HAHUSMU U YMEHUSAMHU, HEOOXOUMBIMHU JUIs IPOIOJIKEHUS
00y4eHHs B CTapIIEH IIKOJIEC WM MHBIX 00111e00pa30BaTEbHBIX YIPESKICHUSIX, U3YICHUS
CMEKHBIX JUCIUIUINH, IPUMEHEHHUS B IOBCEHEBHOM KU3HU;

co3nanue (pyHIaMeHTa IS pa3BUTHSI MATEMATUYECKUX CIIOCOOHOCTEH U MEXaHU3MOB
MBILUIEHUS, (HPOPMUPYEMBIX MAaTEMAaTHUECKON JAESATEIbHOCTHIO.

B xozne oOyuenust moayist «I'eomeTpum» Mo JaHHOW pOTrpaMMe C UCIIOIb30BAHNEM YUeOHHKA U
METOAMYECKOr0 OCOOUS ISl YUUTENIs, PEIIAIOTCS CISAYIOIIUE 3a0a4u:

CUCTEMATUYECKOE U3yUEHUE CBOMCTB T€OMETPUUECKUX (PUTYp Ha IIIOCKOCTH;
(dbopMupOBaHKE TPOCTPAHCTBEHHBIX MIPEJICTABICHUI; Pa3BUTHE JIOTHUECKOT0 MBIIIIEHUS U
MOJIrOTOBKA anmnapaTta /Ui U3y4eHHUs CMEKHBIX TUCHUIUINH ((U3UKa, YepUeHHe U JIp.) U
Kypca CTEPEOMETPUH B CTapIIUX Kilaccax;

OBJIaJICHNE KOHKPETHBIMH 3HAHUSIMH HEOOXOIUMBIMHU ISl IPUMEHEHUSI B IPAKTUYECKON
NEeATEIbHOCTH.

B OCHOBY KypCa MaTE€MaTUKN IJIs1 9 kiacca I0JI0KEHBI TAKUE IMPUHIMUIIBI KaK:

[1enocTHOCTE M HEMPEPBIBHOCTD, 03HAYAIOIINE, YTO JJAHHAS CTYIIEHb SBJISIETCS BaKHBIM
3BE€HOM €MHOM OOIIEIIKOIbHON MOJTOTOBKY IO MaTEMaTHKE.

HayuyHoCTb B coue€TaHUU C JOCTYIMHOCTBIO, CTPOTOCTh M CUCTEMAaTHYHOCTh U3JI0KEHUS
(BKJIIOYEHHE B coziep)kaHNe (QyH/IaMEHTAIbHbBIX MOJI0KEHUM COBPEMEHHOM HAYKU C Y4ETOM
BO3PACTHBIX 0COOEHHOCTEN 00yUaeMbIX

[TpakTHKO-OpUEHTHPOBAHHOCTh, OOECIIeUnBaroLas 0TOOp CoAep KaHusl, HAIIPABICHHOTO Ha
pelIeHNEe IPOCTENINX MPAKTUYECKUX 3a/1a4 IJIAHUPOBAHUS AEATEIbHOCTH, IOMCKA HYKHOU
uHpopMaInu.

[Tpuniun pa3BuBatoiero ooydenus (00y4eHne OpueHTHPOBAHO HE TOJIBKO Ha MOJIyuYeHHE
HOBBIX 3HAHUH, HO M aKTUBU3AIIMIO MBICITUTENIbHBIX MTPOLECCOB, (HOPMHUPOBAHHE U Pa3BUTHE
y IIKOJIBHUKOB O0OOIIEHHBIX CIIOCOOO0B JIEATENBHOCTH, (POPMUPOBAHUE HABBIKOB
CaMOCTOSITENIbHON paboThI).



O0mas xapakTepucTuKa y4e0HOr0 nmpeaMera

MaremaTnueckoe 00pa3oBaHUE UIPACT BaXKHYIO POJIb B IIPAKTUYECKOM KU3HHU 001IECTBa, KOTOPas
cBsizaHa ¢ (POPMUPOBAHUEM CIIOCOOHOCTEH K yMCTBEHHOMY SKCIIEPUMEHTY.

[IpakTHyeckas oJe3HOCTh IpeAMEeTa 00yCIIOBIIEHA TEM, YTO IPOUCXOIUT (POPMUPOBAHHE OOIIUX
CIOCO0OOB MHTEIUIEKTYaIbHOU AEATEIbHOCTH, 3HAYMMOH JIJIsl pa3IMYHbIX cep 4eT0BEYECKOH
JESATEIIBHOCTH.

be3 6a30Boi MaTeMaTHyecKoi MOArOTOBKM HEBO3MOXKHO CTaTh 00pa30BaHHBIM YEJIOBEKOM, TaK KakK
OBJIa/ICHUE MaTeMaTUYECKUMHU 3HAaHUSMU U YMEHUAMHU HEOOXOIUMO AJIsl IPOJIOJDKEHUS 00pa30BaHMUs,
W3YYEHHUS CMEXHbBIX TUCLUIUINH, IPUMEHEHUS B [IOBCEJHEBHOM KU3HU.

OOyueHne MaTeMaTUKE AaeT BO3MOXXHOCTb (D)OPMHUPOBATh y YYAIIUXCs KAUECTBA MBILICHHS
HEOOXOUMBIC JJIs a[aTallud B COBPEMEHHOM HH(DOPMAIIMOHHOM OOIIIECTBE.

HoBu3Ha nanHOM nporpamMmsl ONPEAEIIAETCS TEM, YTO B OCHOBE ITOCTPOECHUSI JAHHOTO Kypca JIEKHUT
ujies TYMaHU3aluu 00y4eHHs, COOTBETCTBYIOIIAs COBPEMEHHBIM MPEICTABICHUSIM O IEJSX IMIKOIBHOTO
o0Opa3oBaHus, U yAemstouas 0co6oe BHUMaHUE JUYHOCTH YYEHUKA, €F0 HHTEPECaM U CIIOCOOHOCTSIM.
[Ipemmaraemslii Kypc mO3BOJISIET 00eCTIeYnTh (POPMUPOBAHKE KaK MPEMETHBIX YMEHHUH, TaK U
YHUBEPCAJIbHBIX YUEOHBIX AEHCTBUI HIKOJHHUKOB, & TAKXKE CIOCOOCTBYET AOCTIIKEHHIO ONPEACTIEHHBIX BO
®I'OC nUYHOCTHBIX Pe3yJIbTaTOB, KOTOPHIE B NaJIbHEHMIIEM NIO3BOJIAT yYaIlIUMCs IPUMEHSTH I10JIy4EHHbIE
3HAHUS U YMEHHUS JUIsl PEIICHUS Pa3IMYHbIX )KU3HEHHBIX 3a]1a4.

IIpu opranu3zaiuu mpouecca 00y4eHHs B paMKax JaHHOM MPOrpaMMbl IPEANoIaraeTcs
IPUMEHEHUEM CIIETYIOIIUX e1aroriuecKuX TEXHOJIOTUN 00yUeHHUs: TMYHOCTHO-OPUEHTUPOBAHHAS
(megaroruka coTpyIHUYECTBA), IO3BOJISIONIYIO YBUAETh YPOBEHb 00YUEHHOCTH Ka)KJ0I'0 YYEHHUKA U
CBOEBPEMEHHO MOJIKOPPEKTHUPOBATD €€; TEXHOJIOTUS YPOBHEBOW Au(PepeHInaIim, mo3BOISIOIAs
peGeHKy BbIOMpPATh YPOBEHB CIOKHOCTH, HH(POPMALIMOHHO-KOMMYHUKALIMOHHAS TEXHOJIOT M,
oOecrieunBaromas pOpMHPOBAHNE YIEOHO-TIO3HABATEIILHOW U HH(POPMAITMOHHON IEATEIIbHOCTH
ydalmxcs.

BaeypouHast 1esTebHOCTh IO IPEIMETY IpelycMaTpuBaeTcs B popMax: 3J€KTUBHBIN Kypc 110
IIPEIMETY, y4aCTHE B KOHKYpCaX, TBOPYECKUE MPOEKTHI.

[IporpaMma npenycMaTpuBaeT NpoOBEACHUE TPAIUIIMOHHBIX YPOKOB, 0000IIAIOMINUX YPOKOB,
YPOK-3auéT, ypOK-JIeKIHs, YPOK-TIPAKTUKYM, YpOK-uccieaoBanue. Mcnonszyercs ppoHTanbHas,
IpymnIoBas, MHAUBUIYyalbHas padoTa, pabora B nmapax. Ocoboe MecTo B OBJIa/IEHUH JIAHHBIM KYpCOM
OTBOJAUTCS paboTe 1Mo (HOpMUPOBAHUIO CAMOKOHTPOJISI M CAMOIIPOBEPKH; PEIICHHUIO MMPOEKTHBIX 3a/1ay.

Hcnonb3yroTes megarorndeckue TeEXHOJIOTMHM Ha OCHOBE aKTHBHM3allMK M UHTEHCU(UKAILTUH
NeATeTFHOCTH yJaIuXxcsi: ypoBHeBas nuddepeHIais Ha OCHOBE 00s3aTeNIbHBIX PE3yJIbTaTOB 00yUEHUS
(mo B.B. ®upcoBy), rpyInoBble TEXHOJIOTHH; KOMIIbIOTEPHbIE TEXHOJIOTHH, UTPOBbIE TEXHOJIOTHH. B xone
IPOXOXKACHUS TPOrPAMMBbI, 00YJaroIIHUecs MOCEIAI0T YPOUHBIE 3aHTHSI, 3AaHUMAaIOTCS BHEYPOUHO
(momarmHsis paboTa).

OnuH pa3 B 4eTBEPTh OLIEHKA 3HAHUM U YMEHHI, 00yJaromuxcs IPOBOIUTCS C TIOMOIIBIO
UTOTOBOT'O TECTA WJIM KOHTPOJIBHOMN paboThl, KOTOPBIE BKIIOYAIOT BOMPOCHI (3a/1aHMsI) IO OCHOBHBIM
npobaemaM Kypca. Tekyuuii KOHTPOJIb, 110 U3YYEHUIO KaXJI0T0 OCHOBHOT'O pas/ielia, IPOBOAUTCS B (popme
IPOBEPOYHON PAOOTHI U 3AIUTHI IPOEKTOB.

Yyer BOCIUTATEIHHOIO IOTEHIMAJIA YPOKOB

BocnurarensHblii noteHman npeamera «MaremaTukay pean3yeTcs yepes:

MPUBJICYCHNE BHUMAHUSI 00yUYaIOIMNUXCs K ICHHOCTHOMY aCTIeKTy H3y4aeMbIX Ha YPOKaXx sIBJICHUH,
OpTaHMU3AIMI0 PA0OTHI C MOJIYy4aeMOi Ha YpOKe COIMALHO 3HAUMMOM HHpOopMannel — THUIIMUPOBAHUE €€
00CyXIeHUS, BEICKA3bIBaHUST 00YJAFOIIIMIMUCS CBOETO MHEHHS TI0 €€ TTOBOY, BEIPA0OTKH CBOETO
OTHOIIICHUS K HEM;



JIEMOHCTPAIIHNIO 00YYAIOIIUMCSI TPUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO MTOBEICHUS, TPOSIBIICHHS
YEIIOBEKOIIOOUS U JOOPOCEPICTHOCTH, Yepe3 MoA00p COOTBETCTBYIOIIUX TEKCTOB JUISl YTCHHUS, 3a/1a4 JIJIs
penieHusi, mpoOIeMHbBIX CUTYAIHiA 17151 00CYKICHUS B KJIacce;

PUMEHEHHE Ha YPOKE HHTEPAKTUBHBIX (POPM pabOTHI C 00YHAIOIMMHUCS: HHTEIUIEKTYaJIbHBIX UTP,
CTUMYJIMPYIOIIMX MO3HABATEIbHYI0 MOTHBALIMIO 00 YYAIOIINXCS; UIaKTHUECKOTO Tearpa, Te MoJTyuYeHHbIC
Ha YPOKE 3HaHUs OOBITPHIBAIOTCS B TEATPAIbHBIX MOCTAHOBKAX; JUCKYCCHUN, KOTOPBIC JAI0T 00yUJarOIIIUMCS
BO3MOXKHOCTh ITPUOOPECTH OIBIT BEJICHUSI KOHCTPYKTUBHOT'O JIMAJIOra; TPYIIOBON paboThl MK paboThI B
napax, KOTOpbIe ydaT 00y4aronuXcsi KOMaHAHON paboTe U B3aUMOCHCTBHUIO C JPYTUMHU 00YYaIOLMMHUCS;

UHHUIIUMPOBAHKE U MOIEPIKKY UCCICI0BATEIbCKOM NeITEIbHOCTH 00YYAIONIMXCS B paMKax peaii3aiun
HMHU UHAUBUAYAJIIbHBIX U I'PYIIIOBBIX UCCIICAOBATCIBCKUX IIPOCKTOB, YTO AACT O6Y"IaIOH.H/IMCﬁ
BO3MOXKHOCTh ITPUOOPECTH HABBIK CAMOCTOSTEIBHOTO PEIICHUS] TECOPETHUECKOM MPOOIEMBbI, HABBIK
TCHCPpUPOBAHUA U 0(1)OpMJIeHI/I$I COGCTBCHHBIX H[[eﬁ, HAaBbIK YBAXXUTCIIbHOI'O OTHOIICHUA K YYXKUM UJICAM,
oopMIIEHHBIM B paboTax APyrux MCCIIEA0BaTENICH, HABBIK MyOJIMYHOTO BBICTYIUICHHS MIEPEl Ay AUTOPHEH,
APTYMCHTUPOBAHUA U OTCTaAUBAHUA CBOECH TOYKH 3pCHU.

MecTo yueOHOTro nmpeamera, Kypca B yueOHOM IIaHe
Cornacuo yueonomy miany MAOY Hcerckoii COLL Nel Ha u3ydenue reometpun B 9 Kitacce OTBOJAUTCS
2 4 B HEJIeI0, Bcero 68 u.

JlanHO€ TUIaHUPOBaHKE ONMPEEIIAET JOCTATOYHBIA 00BEM YIEOHOIO BPEMEHHU ISl TOBBIILICHUS
MaTeMaTHYECKUX 3HaHUH ydaIlluXxcsl B CPeJHEM 3BEHE IIKOJIbI, YIYUIIEHUs! YCBOCHHUS APYIHX y4EOHBIX
PEIMETOB.

Texymuii KOHTPOJIb MPOBOAUTCS B POPME TECTOB, CAMOCTOSATENIBHBIX, IPOBEPOUYHBIX PAOOT U
MaTeMaTUYeCKUX JAUKTAHTOB (110 10 - 15 MUHYT) B KOHIIE JIOTHYECKH 3aKOHUYEHHBIX OJIOKOB y4e€OHOI0
marepuaia. Mtoropas arrectanus npeycMOTpEeHa B BU1€ KOHTPOJIbHOM paboThl.

YpoBeHb 00y4eHUsT — 0a30BEIiA.

IleHHOCTHBIC OPMEHTHPBI COAEPKAHUA Y4eOHOI0 NpeaMera

MHoOruMm 1AM B CBOEH JKU3HU NIPUXOAUTCS BBIIOJIHATH JOCTATOYHO CIOXKHBIE PACUETHI,
MOJI30BATHCA 00IIEYOTPEOUTETHLHON BRIYUCIUTEILHOM TEXHUKON, HAXOIUTh B CIIPABOYHUKAX U
IPUMEHSTH HYKHBIE (POPMYIIbI, HCIIOIb30BATh NPAKTUUYECKHUE IPUEMBI T€OMETPUUYECKUX U3MEPEHHUH U
MOCTPOEHUM, YNTAaTh HHPOPMAIUIO, IPEJCTABICHHYIO B BUI€ Ta0JIUL, 1UarpaMM, rpa)ukoB, TOHUMATh
BEPOSTHOCTHBIH XapakTep ciydyaiiHbIX COOBITUH, COCTABIISTh HECIOKHBIE AITOPUTMBI U JIp.

be3 KOHKpeTHBIX MaTeMaTUYECKUX 3HAHUM 3aTpyIHEHO IOHUMaHUE PUHIUIIOB YCTPOUCTBA U
UCIIOJIb30BaHUsl COBPEMEHHOM TEXHUKH, BOCIIPUSITUE HAyYHBIX 3HAaHUH, BOCIIPUATHE U UHTEPIpETAIIHS
pa3HOOOpa3HOM COIMATbHON, SKOHOMUYECKOH, MOTUTUYECKON HH(POPMALIUH.

TakuMm oOpa3om, mpakTHUECKas MMOJIE3HOCTh MATEMATUKKN 00YCIIOBJIEHA TEM, UTO €€ IIPEIMETOM SIBIISIFOTCS
(byHAaMeHTalbHbIE CTPYKTYPhI PEaIbHOI'O MHUpA: MPOCTPAHCTBEHHbIE (DOPMBI U KOJTUUECTBEHHbIE
OTHONIEHHUS - OT IPOCTEHIINX, YCBAUBAEMBIX B HETIOCPEICTBEHHOM OIIBITE JIIO/IEH, 10 JOCTATOYHO
CJIO’KHBIX, HEOOXOAMMBIX JJIs1 pA3BUTHUS HAYYHBIX U TEXHOJOTHUECKUX UACH.

be3 0a30Boit MaTeMaTH4YeCcKoi MOArOTOBKH HEBO3MOXKHO JOCTHUYb BHICOKOTO YPOBHS 00pa3oBaHMUs,
TaK Kak Bce OO0JIbIIe CIIeUaTbHOCTEN CBSI3aHO C HEMOCPEICTBEHHBIM TPUMEHEHHEM MaTeMaTHKU
(axoHOMMKA, OM3HEC, GUHAHCHI, (U3HUKA, XUMHS, TEXHUKA, THPOpMATHUKa, OUOIOTHS, TICUXOJIOTUS U
MHorue apyrue). CieaoBareiabHO, paCIIMPAETCs KPYT MKOJIbHUKOB, 111 KOTOPBIX MaTeéMaTHKa CTAHOBUTCS
npodeccuoHaNbHO 3HAYUMBIM NTPEAMETOM.

B coBpemeHHOM 00111€CTBE BaXKHBIM SIBIIsIETCSA (POPMUPOBAHHE MAaTEMaTHUECKOTO CTHIIS
MBILUIEHHUS], TPOSBIISIONIETOCS B ONPEAETEHHBIX YMCTBEHHBIX HAaBbIKaX.

B npouiecce maTeMaTnueCcKoil 1€ATENBHOCTH B apCeHANl IPUEMOB U METOJIOB UEJIOBEYECKOTO
MBIIUIEHHS €CTECTBEHHBIM 00pa30M BKJIIOYAIOTCS MHIAYKIUS U I€IYKIHs, 000011eHne 1 KOHKPETU3allus,
aHaJu3 ¥ CUHTE3, KJIacCU(UKaLus M cucTeMaTu3alus, abcrparupoBanre 1 aHanorusi. C momoIipo
00BEKTOB MaTEMaTHUECKUX YMO3AKIOUEHUI U IPAaBUJI UX KOHCTPYHPOBAHUS BCKPBIBAECTCS MEXAHU3M
JOTHYECKUX OCTPOCHUH, BBIPA0ATHIBAIOTCS YMEHUsS (POPMYIHPOBATH, 0OOCHOBHIBATD U JI0KA3bIBAThH
CYXKICHMSI, TEM CaMbIM Pa3BUBAETCS JIOTHYECKOE MbIIUIEHUE. MaTeMaTHKe IPUHAUICKUT BEAyILas pojb B



(GbOopMUPOBAHNHU ANTOPUTMUUECKOTO MBIIIICHHSI, BOCHUTAHUH YMEHHUSI IEHCTBOBATH 10 33JJaHHBIM
ajJropuTMaM U KOHCTPYHPOBATh HOBBIE.

B xone pemienus 3a1a4 OCHOBHOM yueOHOU JesITeIbHOCTH HAa YPOKaxX MaTEMAaTHKHU Pa3BUBAIOTCS
TBOpPYCCKasd U MpUKJIagHasA CTOPOHbI MBIIIJICHUS. Hcnonp3oBaHne B MaTeMaTHKE Hapsaay ¢ €CTCCTBCHHBIM
HECKOJIbKMX MAaTEMaTHUECKUX SI3bIKOB J1a€T BO3MOXKHOCTh PA3BUBATh Y YUAIIUXCS TOYHYIO, 9KOHOMHYIO U
UH(POPMATUBHYIO YCTHYIO U TUCBMEHHYIO PeUb, YMEHHE OTOMpaTh Hanbosee MoAXo/1Ine sI3bIKOBbIE (B
YaCTHOCTH, CHMBOJIMUECKHE U TpaduiecKue) CpeICTBa.

Maremarrueckoe 00pa3oBaHUE BHOCUT CBOU BKJIaJ B OPMHUpPOBaHUE OOIIECH KyIbTYphI YEJIOBEKa.
E¢ HeoOX0quMbIM KOMIIOHEHTOM SIBJISIETCS 00llee 3HaKOMCTBO C METO/IaMU MO3HAHMSI ACHCTBUTEIHHOCTH,
YTO BKJIKOYACT ITIOHHUMAHUC I[I/IaJIeKTI/I‘-IeCKOI\/JI B3anMOCBA3U MaTEMaTUKU U I[Cf[CTBHTGJIBHOCTH,
IpEJICTaBICHUE O IMpeJIMeTe M METOJIe MaTeMAaTHUKH, €ro OTIMYUAX OT METOJOB ECTECTBEHHBIX U
TYMaHHUTapHBIX HAYK, 00 OCOOCHHOCTSX MPUMEHEHHS] MAaTEeMaTHKH JUIS PEIICHUS HAyYHBIX U MPHUKIAIHBIX
3ajad.

I/I3y‘~I€HI/I€ MaTEMAaTUKH CHOCO6CTByeT OCTCTUYCCKOMY BOCIIMTAaHUIO 4YCJIOBCKA, IMOHUMAHHWIO
KpacoThl U M3SAIIECTBA MATEMATHUECKUX PACCYXKICHHM, BOCIPUSATHIO T€OMETPUUYECKUX (HOPM, YCBOEHUIO
HJIaeu CUMMCTPHH. I/I?,yquI/IC MAaTCMAaTUKH Pa3BHUBACT B006pa)K€HI/I€, IMPOCTPAHCTBCHHLIC ITPCACTABICHUA.

HcTtopusi pa3BUTHS MaTeMaTHYE€CKOTO 3HAHMS JaeT BO3MOXXKHOCThH TOIOJIHUTH 3amac HCTOPHUKO-
HAy4yHbIX 3HAHUU IIKOJIBHUKOB, C(OpPMHpOBaTH y HHUX IPEACTAaBICHUS O MaTeMaTUKE KakK YacTh
00I1eYeI0BeYeCKOil KyabTyphl. 3HAKOMCTBO C OCHOBHBIMH HCTOPUYECKUMHU BEXaMU BO3HUKHOBEHUS U
pa3BUTHUS MAaTEMAaTUYECKON HayKH, Cy/lbOaMU BEJIMKHUX OTKPBITUM, HMEHAMU JIIOJCH, TBOPUBIIUX HayKY,
JIOJI’KHO BOMTH B MHTEJUIEKTYaJIbHBIN 0arak KayKJaoro KyJIbTYPHOTO YEeJIOBEKa.

.JII/I‘IHOCTHbIe, METANIPEAMETHLIC M IIPEAMETHLIC PE3YJIbTAThI 0CBOCHUA

yueOHOro MarepuaJjia

[Iporpamma oOecriedunBaeT AOCTHMKEHHE CIEAYIOIIUX PE3yJIbTaTOB OCBOCHUS 00pa30BaTEIIbHOM
IPOTrpaMMbl OCHOBHOT'O OOIIIEro 00pa3oBaHMs: JIMYHOCTHDIE:

1) ¢dopmupoBaHHEe OTBETCTBEHHOI'O OTHOLIEHHMS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH
00yyYaroImuxcst K caMOpa3BUTHIO M caMOOOPa30BaHUIO HA OCHOBE MOTHBAIMM K OOYYEHHIO M 110 3HAHHUIO,
BbIOOpPY JAanbHelIIero oOpa3oBaHus Ha 0a3e OpPUEHTHUPOBKM B MHpe npodeccuil U npodecCHOHATbHBIX
NPEANOYTEHUH, OCO3HAHHOMY IOCTPOCHHUIO MHIMBUAYAJIbHOW 00pa3oBaTEeIbHON TPAGKTOPUU C YUETOM
YCTONYMBBIX MO3HABATEIbHBIX HHTEPECOB;

2) ¢opmHpoBaHHE IIEOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOLIECTBEHHON MPAKTUKU;

3) ¢opmupoBaHHE KOMMYHHUKAaTHMBHOW KOMIIETEHTHOCTH B OOUIEHMM M COTPYJHHYECTBE CO
CBEpCTHMKAMHM, CTapIIMMH M MIAAIIMMH B 00pa30BaTeNbHOM, OOLIECTBEHHO MOJE3HOW, Yy4yeOHo-
UCCJIEIOBATEIbCKOM, TBOPUECKOHN U IPYTMX BUJAX JESTEIbHOCTH;

4) yMeHue sICHO, TOYHO, TPAMOTHO HM3JIaraTh CBOM MBICIH B YCTHOW M MHUCbMEHHOU peuyH, TOHUMAaTh
CMBICJI IOCTaBJICHHOM 3aj]aui, BBICTpanBaTh ApryMEHTAINIO0, IPUBOAUTH IPUMEPHI U KOHTPIIPUMEDPHI;

5) KPUTUYHOCTb MBIIIJICHUS, YMEHHE paclo3HaBaTh JIOTUYECKH HEKOPPEKTHBIE BbICKa3bIBAHUA,
OTJINYATh TUMOTE3Y OT aKTa;

6) KpeaTHMBHOCTb MBIIUICHUS, WHHUIIMATHBA, HAXOMYMBOCTb, AaKTHUBHOCTb IPU PEIICHUU
FeOMETPUUECKUX 3a7ay;

7) yMeHHE KOHTPOJIUPOBATh MPOIIECC U pe3yabTaT yueOHOM MaTeMaTHUECKOM eI TeTbHOCTH;

8) cocoOHOCTh K AMOLIMOHAIBHOMY BOCHPHUSITHIO MaTeMAaTUYECKUX OOBEKTOB, 3a/lad, PEIIeHUH,
pacCyKIeHUN;

MeTanpeaMeTHbIe:

1) yMeHHe caMOCTOSATENBHO MJIaHUPOBATh AJIbTEPHATUBHBIE YT JOCTHIKEHMS LI€JIel, OCO3HAHHO
BbIOMpaTh Hanbosee 3PPEeKTUBHBIE CITOCOOBI PelIeHUsI yUeOHBIX U TO3HABATENbHBIX 33/1a4;

2) yMeHHue OCYLIECTBIATh KOHTPOJb IO pe3ydbTaTy M IO CcHocoOy JeicTBHS Ha YpPOBHE
IPOM3BOJILHOIO BHUMAHUS M BHOCUTh HEOOXOIUMBbIE KOPPEKTUBBI;

3) yMeHue afieKBaTHO OLICHWBATh MPABUIBHOCTh MJIM OIIMOOYHOCTD BBHIIIOJHEHUS Y4eOHOH 3a1auu,
€¢ 00BEKTUBHYIO TPYIHOCTb U COOCTBEHHBIE BOBMOKHOCTH €€ PELLECHMS;



4) O0CO3HaHHOE BIAJEHUE JIOTMYECKUMHU JCHCTBUSMH OIPEICIICHUs] TMOHATHH, 00001IeHus,
YCTAHOBJICHHSI aHAJIOTUH, KJIACCH(PHUKAIMK HA OCHOBE CAMOCTOSITEIIHHOTO BBIOOpPA OCHOBAHHUH U KPUTEPHEB,
YCTaAHOBJICHHsI POJJOBUJIOBBIX CBSI3EH;

5) yMeHue yCcTaHaBIMBaTh NPUYMHHO-CIICIACTBEHHBIE CBS3H, CTPOUTH JIOIMUECKOE PacCyXkJIEHUE,
YMO3aKJIl04eHue (MHAYKTUBHOE, IeAYKTUBHOE U 110 aHAJIOTUU) U BBIBObI;

6) yMEHHE CO03/1aBaTh, IPUMEHATH U MPEOOPA30BHIBATH 3HAKOBO-CHMBOJIMYECKHE CPEICTBA, MOJICIIN
U CXEMBI /Il pellieHHs y4eOHbIX U 03HABaTeIbHbIX 3a/1a4;

7) yMeHHe OpraHU30BbIBaTh YU€OHOE COTPYIHUYECTBO U COBMECTHYIO IEATEIBHOCTh C YUUTEIEM U
CBEPCTHUKAMM: OIPENEJIATh LENH, paclpeaeisTh GYHKIUN U POJIM YYaCTHUKOB, OOIIME CIOCOOBI PabOThI;
yMeHue paboTarth B IpyIIe: HAXOIUTh 00IIee PelIeHne U pa3pemaTb KOHQIMKTHI HA OCHOBE COTJIACOBAHMS
NO3ULMH U y4eTa MHTEPECOB; CIyIIaTh MapTHEPA; GOpMyIUpOBaTh, apryMEHTUPOBAaTh U OTCTaUBATh CBOC
MHEHHUE;

8) dopmupoBanue M pazBuTHE y4eOHOH M OOIIETIOIB30BATEIILCKON KOMIIETEHTHOCTH B OOJIACTH
UCTIOJIb30BaHUs HH()OPMAIIMOHHO-KOMMYHHKAIMOHHBIX TexHoJoruii (MKT-komnereHTHOCTH);

9) nepBoHayalbHBIE MPEJICTABICHUS 00 UAEAIX M O METOJaX MaTeMaTHUKU Kak 00 yHUBEpCAJIbHOM
A3BbIKE HAYKU M TEXHUKU, O CPEJCTBE MOJCIUPOBAHMUS SIBJICHUN U MPOILIECCOB;

10) ymeHue BMJETb MaTeMaTHUYECKYyIO 3a/ady B KOHTEKCTE HpPOOJIEMHOM CHUTyalluud B IPYTrHX
JUCLUILINHAX, B OKPYXKaIOIIeH XKU3HU;

11) ymMeHue HaxoIuTh B PA3IMUYHBIX MCTOYHHKAX HH(POpPMALMIO, HEOOXOAUMYIO Ul PELeHHS
MaTeMaTHYECKUX TMPOOJIEM, W TMPEJICTABIATh €¢ B MOHATHOM (opMe; MPUHUMATh PEIICHHE B YCIOBHSX
HETOJIHOM U U30BITOYHOM, TOUHON M BEpOATHOCTHON MH(OpMaLny;

12) ymeHue mNOHMMAaTh W MCIOJNb30BaTh MAaTEMaTHYECKHE CpPEJICTBAa HArJISAHOCTH (PUCYHKH,
YepTeKu, CXeMbI U Jp.) Ui WIIIOCTPALMU, HHTEPIIPETALUH, apryMEHTALINY;

13) yMeHue BbABUraTh TMIIOTE3bI IPU PEIICHUU y4eOHBIX 3a7ad U MOHMMAaTh HEOOXOIUMOCTh MX
HPOBEPKHU;

14) ymeHHe MPUMEHSTh UHIYKTUBHBIC M JISTYKTHBHBIC CIIOCOOBI PACCYKICHUHN, BUJICTh Pa3IHUHbIC
CTpaTerny pelIeHHs 3aJad; IOHMMAHHWE CYIIHOCTH aITOPUTMHYECKUX MPEANHCAHUA U yMEHHE
JIEIICTBOBATh B COOTBETCTBUU C MPEIOKEHHBIM aJlTOPUTMOM;

15) ymeHHe caMOCTOATENbHO CTAaBUTH II€NM, BBIOMpPATh M CO3[a BaTh aIrOPUTMBI JJIsl PEIICHUS
y4eOHBIX MaTeMaTUYECKUX MpoOIeM;

16) ymeHMe IUIaHUPOBaTh M OCYHIECTBIATH JIEATENBbHOCTh, HAINPABICHHYIO Ha peIIeHHE 3a1a4
UCCJIEIOBATEIBCKOTO XapaKTepa;

npeaMeTHbIe:

1) oBnageHue 0a30BbIM MOHSATHMHBIM amlmapaTtoM IO OCHOBHBIM pa3JellaM COJEp>KaHUus;
npejcTaBiIeHne 00 OCHOBHBIX M3y4aeMBIX MOHATUAX (YUCIIO, TeoMeTpuueckas (urypa) Kak BaXHEHIIHMX
MaTeMaTUYECKUX MOJEJSAX, MO3BOJISIIOIIMX ONUCBHIBATH M M3y4yaTh pEAbHBIE INPOLECCHl U SBICHUS; 2)
yMeHue paboTaTh ¢ FTEOMETPUUYECKUM TEKCTOM (aHAIM3UPOBATh, U3BJIEKATh HEOOXOIUMYIO HH(POPMAIHIO),
TOYHO U TPaMOTHO BBIpaKaTh CBOM MBICIM B YCTHOM W TMCBMEHHOW peyd C NPHUMEHEHUEM
MaTEMaTUYECKON TEPMUHOJIOTUHA U CUMBOJIMKH, UCIIOIb30BaTh PA3JINYHBIE A3BIKM MaTEMAaTUKH, IPOBOJUTH
KJIacCU(pUKaLUH, IOTHYECKHE 000CHOBAHUS, I0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPKACHUI;

3) oBna/ieHNe HaBBIKAMU YCTHBIX, MUCbMEHHBIX, HHCTPYMEHTAIbHBIX BHIYHCICHUH;

4) oBnazeHHEe T€OMETPUYECKUM S3BIKOM, YMEHHE HCHOJIb30BaTh €ro JUIsl ONMHMCAHUS MPEIMETOB
OKpY’KaIOIIero MHpa, pPa3BUTHE IPOCTPAHCTBEHHBIX IMPEJICTaBICHUH M W300pa3uTENbHBIX YMEHUH,
pUOOpEeTEeHNE HABBIKOB T€OMETPUUYECKUX MTOCTPOSHHUIA;

5) ycBOEHHE CHUCTEeMAaTHYECKUX 3HAHMH O IUIOCKMX (Urypax M HMX CBOMCTBax, a TaKXkKe Ha
HarJsHOM YPOBHE — O NMPOCTEUIINX MPOCTPAHCTBEHHBIX TEIAaX, YMEHHE MPUMEHSATh CHCTEMaTHYECKHE
3HAHMS O HUX JJIS PELEHUS TEOMETPUUYECKUX U IPAKTUUECKUX 3a7ay;

6) yMeHHE U3MEPSATH JJIMHBI OTPE3KOB, BEIMYUHBI YTIJIOB, UCIOIb30BaTh (POPMYIIBI ISl HAXOKACHUS
HEepPUMETPOB, TUIOMAAeH 1 00BEMOB F€OMETPHUECKUX (DUTYD;

7) yMeHHE MPHUMEHATh W3YYEHHbIC IIOHATHSA, pPE3yibTaThl, METOJbl Ul pELIeHUs 3ajad
NPaKTUYECKOTO XapakTepa M 3aJad W3 CMEXHBIX JUCHUIUIMH C UCIOJIb30BaHUEM IPU HEOOXOIUMOCTH
CIPaBOYHBIX MAaTEPUAIIOB, KAJIBKYJIATOPA, KOMIIBIOTEPA.



Conepkanue yueOHOro npeamMera

BekTopsbl 1 MeTO KOOpAUHAT - 18 yacoB

[Tonstue Bekropa. PaBeHcTBO BekTOpoB. Ci0K€HHME M BBIUMTAHHE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha
yncio. Pasnoxkenue BekTopa 1o ABYM HEKOJUIMHEAapHbIM BekTopam. Koopamuatel Bektopa. IIpocreitmne
3a1a4d B KOOpAMHATaX. YPaBHEHUs OKPYKHOCTH U IpsMOM. lIpumeHeHue BEKTOPOB M KOOPAMHAT IIPU
pelIeHnN 3a1ay.

OcHOBHasl LieJb — HAy4yUTh Y4YalllUXCsl BBIIOJHATH JACWCTBUSA HAJ BEKTOPAMM KaK HaIlpaBICHHBIMU
OTpE3KaMH, YTO Ba)KHO Il IPUMEHEHHs BEKTOPOB B (PM3HKE; IO3HAKOMUTD C UCIIOJIb30BAHUEM BEKTOPOB U
METOJla KOOpPAMHAT IIPU PEIICHUU T'€OMETPUYECKUX 3anad. BekTop ompexnensercss Kak HalpaBIECHHBIN
OTPE30K M JeMCTBUS HaJ BEKTOPAaMU BBOJATCS TaK, KAK 3TO HNPUHATO B (U3UKE, T. €. KaK JIEHCTBUA C
HarpaBJIeHHBIMU OTpe3kaMu. OCHOBHOE BHHUMaHHE JIOJKHO OBITH Y/IEIECHO BBIPAOOTKE YMEHUH BBITOIHSITDH
olepaluy HaJ BEKTOpaMHU (CKJIaAblBaTh BEKTOPbl IO IpPaBWJIaM TPEYrojbHMKA W Iapajulenorpamma,
CTPOUTH BEKTOp, PaBHBIM PA3HOCTU JBYX HAHHBIX BEKTOPOB, a TAaK)K€ BEKTOP, PaBHBII IPOU3BEICHUIO
JAHHOT'O BEKTOpA Ha JAHHOE YHCJIO).

Ha npumepax mnokasbiBaeTcsi, Kak BEKTOPbl MOTYT IPHUMEHATHCA K PEIICHHUI0O N€OMETPUYECKHUX 3ajau.
Hemonctpupyercst 3¢ (HeKTUBHOCTh MPUMEHEHUST (POPMYIT ISl KOOPAWHAT CEPEAMHBI OTPE3Ka, PaCCTOSHUS
MEXy JBYMs TOUKAaMH, YPAaBHEHUH OKPYXHOCTHU U MPSMOM B KOHKPETHBIX T€OMETPUYECKUX 3aadyax, TeM
CaMbIM JIaeTCs MPEACTaBICHHE 00 H3yYEHUH TEOMETPUUYECKIX (PUTYP C MTOMOIIBIO METOIO0B AJreOpHI.
CooTHOLIEHHS MeK1Y CTOPOHAMH H YIJIAMH TpeyroJjbHuka. CkajasipHoe Npon3BeleHHe BeKTOpos - 11
4yacos

CuHyc, KOCUHYC U TaHTeHC yriia. Teopembl CHHYCOB U KOCUHYCOB. Penienue TpeyroiabHukoB. CkanspHoe
IIPOU3BE/IEHNE BEKTOPOB U €r0 IPUMEHEHHE B FTEOMETPUUECKUX 3a7adax. OCHOBHAs 11€JIb — Pa3BUTh
YMEHHE y4alUXCs MIPUMEHITh TPUTOHOMETPUYECKHUN anmnapar Ipyu peIIeHUU T€OMETPUYECKUX 3a1a4.
Cunyc u xocunyc moboro yria ot 0° mo 180° BBOAATCS C NOMOUIbIO €IUHUYHOM IOIYOKPYKHOCTH,
JIOKa3bIBAIOTCS] TEOPEMBI CHHYCOB U KOCHHYCOB M BBIBOJIUTCS €llle 0jHa (popMyJia IUIOIAAN TPEyroJbHUKa
(MoNoBMHA TMPOW3BENEHUS JIBYX CTOPOH Ha CHHYC yIja MEXAY HMMH). DTOT amnmapaT NPUMEHSETCS K
PELIEHUIO TPEYTOJIbHUKOB.

CkansipHO€ IPOM3BEJCHHE BEKTOPOB BBOJIUTCS Kak B (u3MKe (IpOU3BEACHUE JUIMH BEKTOPOB Ha KOCHHYC
yria MexJay HuMmH). PaccMaTpuBaroTcs CBOWCTBA CKAJISIPHOTO TNMPOU3BEICHUS U €ro INMPHUMEHEHHE IpH
pelIeHNN TeOMEeTPUYECKUX 3a/1ay.

OCHOBHOE BHHMMaHHE CIEAyeT YAEIUTb BBIPAOOTKE MPOYHBIX HABBIKOB B MPUMEHEHHU
TPUTOHOMETPHUUECKOT'0 anrapaTa Npu peleHUH FreOMETPUUECKUX 3a/1au.

JIIMHA OKPYKHOCTH U IUIOIIAAL Kpyra - 12 yacos

[IpaBuiibHbIE MHOTOYrOJbHMKH. OKpYXHOCTH, ONHMCAHHas OKOJO NPaBUIBHOIO MHOTOYTOJIbBHHKA H
BIIMCaHHas B HeTo. [locTpoeHne MpaBMIIBHBIX MHOTOYTOJIbHUKOB. J[nmrHa okpykHOCTH. [Inomane kpyra.
OcHOBHas 11eJIb — paCIIMPUTh 3HAHUE YYaIIMXCS O MHOTOYTOJIbHUKAX; PACCMOTPETh MOHSATHUS JUTMHBI
OKPY)KHOCTH U TUIOLIAAX Kpyra U (opMyibl JUIsl UX BeIYUCICHHMS B Hauane TeMbl JaeTcst onpeneneHue
MPAaBWJIBHOTO MHOTOYTOJIbHUKA W PacCcMaTpUBAIOTCS TEOPEMbl 00 OKPYKHOCTSIX, OIMMCAHHOW OKOJIO
IIPABWJILHOTO MHOTOYI'OJIbHMKA M BIUCAaHHOW B Hero. C NOMOIIBI0 OMMCAHHOM OKPYKHOCTH PELIAIOTCS
3ala4l O TMOCTPOCHUU TMPABUIBHOIO IIECTUYTOJbHUKA U MPaBWIBHOTO 2re-yroJibHHKa, €CJIH JaH
IIPABWJIBHBIN M1-yTOJIBHUK.

@opMmysbl, BBIpaXKAlOIIUE CTOPOHY MPaBUWJIBHOIO MHOTOYTOJIbBHMKA M PaguyC BIMCAHHOW B HEro
OKPY)KHOCTH 4Yepe3 paJuyC OMNHMCAHHOW OKPYXHOCTH, HCHOJB3YIOTCS MpPH BbIBOJAEC (HOPMYI JUTMHBI
OKPY)KHOCTH U IUIOHIagu Kpyra. BbIBoj omupaeTcss Ha MHTYWTUBHOE IPEACTaBICHHUE O Mpejese: MpU
HEOIPAaHWYEHHOM YBEIMUYEHUH YMCIIA CTOPOH MPABUIBHOIO MHOIOYTOJIBHUKA, BIIMCAHHOTO B OKPYXXHOCTb,
€ro NepUMeTp CTPEMUTCS K JUIMHE 3TOM OKPY)KHOCTH, a IJIOMAaAb — K IJIOIAAN KPYra, OrpaHUYE€HHOTO
OKPY’KHOCTBIO.

JBuzkenus - 8 yacon

Otobpaxkenne miuockoctd Ha ceOs. [lonstue paBwxkenus. OceBas M LEHTpPaJbHAs CHMMETPHH.
[TapannensHbiit nepenoc. [loBopoT. Hanoxxenust u 1BM>KEHUS.



OcHOBHas 11€JIb — MMO3HAKOMUTh YYalIUXCs C OHATHEM JBUKEHUS U €r0 CBOMCTBAMH, C OCHOBHBIMH
BHUJIAMU JBUKCHUM, CO B3aUMOOTHOIIEHUAMH HAJIOKEHUM U JBHKCHUH. [[BIJKEHUE IUIOCKOCTH BBOJUTCS
KaKk oTOOpakeHHE IUIOCKOCTH Ha ce0si, COXpaHSIoLIee pacCTOsSHUE MEX Ty Toukamu. [lpu
PacCMOTPEHHH BHUJIOB JIBF)KCHUN OCHOBHOE BHIMAHUE YJIEISICTCS TOCTPOSHUIO 00Pa30B TOUEK, MPSMBIX,
OTPE3KOB, TPEYTOJIBHUKOB IIPU OCEBOM U LIEHTPATIbHON CUMMETPHSIX, TapaJLIEIbHOM IEPEHOCE, TOBOPOTE.
Ha s¢dexTHBIX prMepax MOKa3bIBaCTCs IPUMEHEHUE IBHYKEHUH MTPH PEIIEHUN T€OMETPHYSCKUX 3a/1a4.
[ToHsiTHE HATOKEHUSI OTHOCUTCS B JAHHOM KYpC€ K UMCITy OCHOBHBIX MOHATUHN. JlOKa3bIBaeTCs, YTO
TIOHSITHSI HAJIOKEHUS U JIBUXKEHUS SIBJISIFOTCS] SKBUBAJICHTHBIMU: JTF000€ HAJIO)KEHUE SIBJISICTCS IBMYKCHUEM
IUIOCKOCTH U 00paTHO. M3yuenue nokazarenscTBa He SBIISETCS 0043aTebHBIM, OJIHAKO CIIEAYET
paccMOTPETh CBSI3b MOHITUI HAJIOKEHUS U ABUKCHHUS.

HayanbHble cBeeHUs1 U3 cTepeoMeTpuu — 8 4.

[Ipenmer crepeomerpuu. I'eomerpudeckue Tena U MOBEpXHOCTH. MHOrorpaHHuKy. BepiuHel, rpany,
nuaroHanu MHororpanHuka. [Ipusma Ilapamnenenunen. [psmoii mapannenenunen. [IpssMmoyroasHbIi
napayuienenunen. CBONCTBO quaroHanel napauienenunena. Buael ceuennii napaienenunena. [lonstue
o0wvema. CoiictBa 06beMoB. [Ipuniiun KaBansepu. CBolicTBa IpsiMOYrosibHOTO Napaienenunena. Oobem
npsiMOyroJsibHOro napasmienenunena. Oovem npusmsl. [lupamuna. [IpaBunbHas nupamuaa. Beicora u
anodema nupamuasl. O6bem nupamuabl. Lunuuap. bokoBas moBepxHOCTh HUIMHAPA. PazBepTka 60K0BOIt
noBepxHocTu. PopMyiibl 00beMa U TIJI0MIAU TOBepXHOCTH uauHApa. Konyc. Ock, BbICOTa, OCHOBaHHUE,
oOpa3yroiias 60koBasi IOBEPXHOCTH KOHYca. DopMyIibl 00beMa KOHyca U IIoHaad O0KOBOM MOBEPXHOCTH
konyca Cdepa. llap. Llentp, paguyc, nuamerp chepbl. O6bem mapa. [lnomane chepsr.

00 akcuomax IIAHUMETPUH — 2 Y.

Axcuomatndeckuit Meroa. Cuctema akCuoM.

IHoBTOpeHue — 9 yacon

TeMmaTnueckoe IJIAHUPOBAHUE

Ne Tema Ko:-Bo yacos KonTponbHbIe
paboThHI
1. | Bekropsl 8 -
2. | Merox koopauHat 10 1
3. CooTHoIIEHNE MEXTy CTOPOHAMH U YTIIaMHU 11 1
TpeyroipHuKa. CKaIsIpHOe POU3BeIeHIE
BEKTOPOB
4. JInvHa OKPY>KHOCTH H IIJIOIIAb KPyTa 12 1
5. JIBrokeHus 8 1
6. | HauanbHble CBeIeHUS U3 CTEPEOMETPHHU 8 -
7. 006 akcuoMax IJIAHUMETPUU 2 -
8. | IloBropenue 9 -
NTOT'O 68 4
Howmep Tema ypoka Konnuec [Tpumeuanue ara Hara daxr
ypoka TBO IUIaH
9acoB
I'naa |X. BekTops! — 8 yacos
1. [TonsiTHe BEKTOpA. 1
2. [TonsiTHe BEKTOpA. 1
3. CrnosxeHue v BBIYMTAHNE 1
BEKTOPOB.
4. CrnosxeHue v BBIYMTAHNE 1
BEKTOPOB.
S. CrnosxeHue v BBIYMTAHNE 1
BEKTOPOB.




6. YMHOXKEHHE BEKTOpa Ha 1

YHCIIO.
7. IIpuMeHeHne BEKTOPOB K 1

PEIICHHUIO 3a/1a4
8. Pemenwue 3amaq mo Teme 1

«BekTopb»

I'naBa X. Mertox koopaunart — 10 yacos

9. Pabora Hajg ommoOkamu. 1

KoopauHartsl BEKTOpa.
10. | KoopauHaTel BEKTOpA. 1
11. | IIpocteitmme 3agauu B 1

KOOpJIMHATAX.
12. | IIpocteitmme 3agauu B 1

KOOpJIMHATAX.

13. | YpaBHeHUE OKPYKHOCTH.

14. | YpaBHeHuUE OPSIMOH.

15. | YpaBHeHue npsIMOH.

Rk

16. | Pewienue 3ama4 mo reme
«MeToJ1 KOOpUHATY

17. | Pemenue 3a1a4 1o TeMe 1
«MeToJ1 KOOpMHATY

18. | KonTpoJasnasi pabora Nel 1
no teme «Metoj
KOOPJAHHAT»

I'naBa Xl. CooTHOLIeHHE MeK/ly CTOPOHAMH M YIJIAMM TpeyroJibHuka — 11 gyacos.

19. | Pabora Haj ommnOKamu. 1
CuHyc, KOCUHYC, TAaHT€HC

yria.

20. | CuHyc, KOCHHYC, TAaHTECHC 1
yria.

21. | CuHycC, KOCHHYC, TAaHTEHC 1
yria.

22. | I1nomane TpeyroibHHKA. 1

23. | Teopema CHHYCOB. 1

24. | Teopema KOCHHYCOB. 1

25. | Pemenne TpeyroJbHUKOB. 1

26. | CxansgpHoe Ipou3BeIeHUE 1
BEKTOPOB.

27. | CxansgpHoe IpoH3BeIeHUE 1
BEKTOPOB B KOOpJAMHATAX.

28. | IlpuMeHeHHE CKAIIPHOTO 1

IMPOU3BCACHUS BEKTOPOB K
PCHICHUIO 3a1a4.

29. | KontpoJabHas padora Ne2 1
10 TeMe «COOTHOLIeHUe
MeEJK1y CTOPOHAMH U

YIJIAMM TPEYTOJIbHUKA

I'nasa Xll. linHa okpy:KHOCTH U IUIOMAAb Kpyra — 12 yacos

30. | PaGora Hag ommOkaMu. 1
IIpaBunbHbBIE
MHOTOYTOJIbHUKH.




31.

IIpaBunbpHbIE
MHOT'OYT'OJIbHUKH.

32.

Haxoxnenue ctopon
MIPaBUIILHOTO
MHOT'OYTOJIbHUKA Yepe3
paauychl ONMCAaHHOU U
BIIMCAHHOM OKPYKHOCTEM.

33.

Haxoxnenue cropox
MPaBUILHOTO
MHOI'OYTOJIbHUKA Yepe3
paanychbl OMMCAaHHOW U
BIMCAHHOM OKPYKHOCTEH.

34.

JlnvHa OKpYKHOCTHU U
IUIOIIAJIb KpyTa.

35.

JlnvHa OKpYKHOCTHU U
IUIOINAb KpyTa.

36.

JlnvHa OKpYKHOCTH U
IUIOIIA/b KpyTa.

37.

JlnvHa OKpYKHOCTH U
IUIOINAb KpyTa.

38.

Pemenue 3ana4 no reme
«/InmnHa OKpyKHOCTH U
IJIOLIA/Ib Kpyra»

39.

Perenue 3agay no teme
«/ImuHa okpyKHOCTH U
IJIONIAJb Kpyray

40.

Pemenue 3ana4 no teme
«/ImmHa OKpyKHOCTH U
IJIOLIA/Ib Kpyra»

41.

KonTtpoabHnas padora Ne3
1o teme «/launa
OKPY>KHOCTH H ILUIOIIAb
Kpyra»

I'nmaa XIII. JIBu:kenusi — 8 yacon

42.

Pabora Hajg ommoOkamu.
TlonsaTne IBUXKEHU.

1

43.

CummMmerpust.

44.

CummMmertpust.

-

45.

[TapamtensHbII IEPEHOC U
IOBOPOT

46.

[TapamiensHbIN IEPEHOC U
IOBOPOT

47.

Pemenne 3anay mo teme
«JIBH>KEHHE»

48.

Pemenne 3anay mo teme
«JIBH>KEHHE»

49.

KonTtpouabHnas paGora Ned4
1o TeMe «/IBH:KeHHe»

T'masa XI1V. HauaabHbI

¢ CBCACHUA

U3 CTepeoMeTPHH - 8§ YacoB

50.

Pabora Hag ommoOkaMu
[Ipenmer crepeomeTpusi.

1




MHuororpannuk. IIpuzma

51. | Ilapannenenumnen 1

52. | O0bem Tena. CBoiicTBa 1
MPSIMOYTOJIBHOTO
napajuieJenumnea

53. | [Mupamuga 1

54. | Hunuaap 1

55. | Konyc 1

56. | Cdepa n map 1

57. | Cdepa u map 1

AKCHOMBI IJIAHUMETPHUH -2 yaca
58. | O6 akcmomax manumerpun | 1
59. | O6 akcuomax mianumerpun | 1
IloBTOpenue — 9 yacon

60. | Pemenue 3amay B 1
KOOpJIMHATAX.

61. | Pemenue 3amay B 1
KOOpJIMHATAX.

62. | Pemenue 3amay B 1
KOOpJIMHATAX.

63. | Teopembl CHHYCOB U 1
KOCHHYCOB.

64. | Teopembl CHHYCOB U 1
KOCHHYCOB.

65. | BrimonHeHHe TECTOBBIX 1
3amanuii B popmare OI'D.

66. | BrimonHeHHE TECTOBBIX 1
3amanuii B popmare OI'D.

67. | BeimojiHEHHE TECTOBBIX 1
3ajanuii B popmare OI'D.

68. | BeimoyiHEHHE TECTOBBIX 1

3aganuii B popmare OI'D.
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