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IHHOACHUTEJIbBHASA 3AIIMCKA

['eomeTpusa Kak OJUH M3 OCHOBHBIX PA3/€jOB LIKOJBHOW MAaTeMaTHUKH, UMEIOIINUNA CBOEH IIEJIBIO
o0ecreynTh M3y4yeHHE CBOWCTB M pa3MepoB (Uryp, UX OTHOLICHHA M B3aMMHOE pACIHOJIOXKEHHUE,
ONMMPAETCS HA JIOTMYECKYI, JIOKA3aTENIbHYIO JIMHHUIO. [l€eHHOCTh H3ydeHHs T€OMETpUU Ha YpPOBHE
OCHOBHOTO 00I11ero o0pa3oBaHUs 3aKJIIOYAeTCs B TOM, YTO OOYYalOIIUICS YYHUTCS IPOBOIUTH
JIOKa3aTeJIbHbIE PACCYXKJEHUs, CTPOUTh JIOTMYECKHE YMO3AKIKOYEHHS, JOKa3blBaTb WCTHUHHBIC
YTBEPXKICHUSI U CTPOUTh KOHTPHPUMEPHI K JIOKHBIM, HMPOBOJUTH PACCYKIECHUS «OT MPOTHUBHOTO,
OTJIMYATh CBOICTBA OT MPU3HAKOB, (HOPMYIUPOBATh OOpATHBIE YTBEPHKIACHUS.

Bropoii 1enpro n3ydeHus reOMETpUU SIBJISETCS UCIOIb30BaHUE €€ KaK MHCTPYMEHTA IIPU PELIEHUN
KaK MaTeMaTHYeCKUX, TaK U MPAKTUUECKUX 3a]1a4, BCTPEUAIOIIUXCS B peasibHOM xu3Hu. OOyuaromuiics
JIOJDKEH HAYUYUThCS OIPEICNIUTh I'€OMETPUUECKYI0 (DUTYpy, ONMHUCATh CIOBAaMH JAHHBIA 4epTEX WIN
PUCYHOK, HaWTH IUIOLIa/b 3€MEIbHOIO y4acTKa, pacCUYUTaTh HEOOXOAUMYIO JUIMHY ONTOBOJOKOHHOTO
kabenss wnum TpeOyemble pa3Mepbl rapaxa [Uis aBTOMOOWIA. OTOMY COOTBETCTBYET BTOpasd,
BBIYUCIIMTENIbHAS JIMHUS B M3y4eHUM reomeTpud. llpu pemeHnn 3agady NpakTUYECKOTO Xapakrepa
00yyYaromuics yYUTCS CTPOUTh MaTEMaTUYECKHE MOJIEIH PealibHBIX JKU3HEHHBIX CUTYalUil, IPOBOAUTH
BBIYMCIICHUS M OLICHUBATh a/ICKBATHOCTh ITOJIyYEHHOT'O pPe3yJIbTaTa.

Kpaiine BaxxHO mMOAYEPKMBATH CBSI3U TEOMETPUM C JPYTUMH Yy4YeOHBIMH IpeIMETaMu,
MOTHBHUPOBATh HCIOJB30BaTh ONPEIENICHUS I€OMETPUUECKUX (UTyp M HOHATUH, AEMOHCTPUPOBATH
NPUMEHEHHE TOJIyYEHHBIX YMEHUH B (PM3MKE W TEXHUKE. DTU CBSI3M Hauboiiee SpKO BUAHBI B TEMax
«Bektopey, «TpuroHoMeTpudeckue COOTHOIIEHU», «Meroa koopauHaT» u «Teopema [Tudaropay.

VYuebubiii kypc «l'eoMeTpus» BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3/eibl COACPIKaHUS:
«'eomerpuueckue Gurypsl m uX CBOHCTBa», «l3MepeHHE T€OMETPUYECKUX BEIUYUH», «JlekapTOBbI
KOOP/AMHATHI HA TUIOCKOCTH», «BekTopb», «/BrkeHus miockoctuy, «I[IpeodbpazoBanus mogo0us».

Ha uzydenue yuebnoro kypca «I'eomerpus» otBoauTcs 255 dacoB: B 7 kiacce — 68 yacoB + 17
gacoB =85 yacoB (2, 5 yaca B Hefien0), B 8 kiacce — 68 yacoB + 17 yacoB =85 yacoB (2, 5 yaca B HEZIEII0),
B 9 kiacce — 68 yacoB + 17 yacoB =85 uacoB (2, 5 yaca B HEJEINIO).

VYBeIWYeHO KOJIMYECTBO 4acoB 1o pe3ynbratam BIIP Ha nukBupanuio yueOHBIX Ae)UIIUTOB 110
CJIEIYIOIUM TEMAM:
7KJ1acc: yUEHUKHU BIIEPBBIE CTAIKUBAIOTCS C OOJIBIIUM KOJINYECTBOM OIPEAEIEHUI, aKCHOM, TEOPEM,
HOSIBJISIFOTCSI CTPOTO MMOCTPOCHHBIE JI0KA3aTEIbCTBA TEOMETPUUECKHX (DaKTOB.

Tpyn0o€MKOCTB peLIEHHs TEOMETPUUECKUX 3a/1ay.

8 kinace

HauanbHble reoMeTpuyeckue CBEACHHUS: B3aMMHOE pAacIoJIOKEHHE, H300pakaThb TIeOMETPpUYECKHe
(burypsl, U3MEpSTH JUHEIHbIE U YIJIOBbIE BETUUUHBI.

TpeyronapHUK: OUCCEKTpHUCA yIiia U CEPEAUHHBIN MEPIEHIUKYIISP K OTPE3KY KaK TeOMETPHUECKUE MecTa
TOYEK.

9 knacc

UYetslpexyroyibHUKU: Pacio3HaBaTh OCHOBHBIE BHJIbI YETHIPEXYTOJBHUKOB, UX JJIEMEHTHI, [10JIb30BATHCS
UX CBOMCTBaMU IIPU PELIEHUU N'€OMETPUUECKHUX 3a/1a4.

[Tono6HbIE TPEYTONBHUKU: CTPOUTh MaTEMAaTUYECKUE MOJIEIH JIJIS 3a]1a4 pealbHOM KU3HU U IPOBOAUTH
COOTBETCTBYIOIIME BHIYUCIICHUS C IPUMEHEHHEM TOJ00HS U TPUTOHOMETPHUH.

COJAEP)KAHUE OBYYEHUA
7 KJIACC
HauanpHele mnoHATHA reomerpuu. Touka, mpsmas, OTpPe30K, JOyd. Yroia. Buael yrios.

Beprukanbabie 1 cMexkHble yribl. buccektpuca yria. Jlomanasi, MmHOTOyrojibHUK. [lapamiensHoCTh U
MEPIEHIUKYIIAPHOCTD MPSIMBIX.



Cummerpuunble ¢urypbl. OCHOBHBIE CBOWCTBA OCEBOW CHUMMeETpuUU. lIpumepsl cCUMMETpHM B
OKPY’KarOIeM MUpE.

OcCHOBHBIE TIOCTPOEHHUSI C NMOMOUIBKO IUPKYJIS U JIMHEHKHU. TpeyronbHHMK. BricoTa, Menuana,
OuccekTpuca, MX CBOWCTBA.

PaBHOOEIpEHHBIN U paBHOCTOPOHHUH TpeyrolbHUKU. HepaBeHCTBO TpeyroyibHUKA.

CaoiicTBa U IpU3HAKKU paBHOOEPEHHOT0 TpeyroibHuKa. [Ipu3Haku paBeHCTBA TPEYTroOJIbHUKOB.

CpolicTBa M IpHU3HAKU NapauledbHBIX NpsMbIX. CyMMa yIjloB TpeyrosibHMKa. BHemHue yrisl
TPEYTOJIbHUKA.

[IpsmoyronbHblii  TpeyrosibHUK. CBOMCTBO  MeAMaHbl  INPSAMOYIOJIBHOTO  TPEYIrOJbHUKA,
MpOBEAEHHON K TunoTeHy3e. [Ipu3Hakyu paBeHCTBAa NMPAMOYTOJIBHBIX TPEYTOJBHUKOB. [IpsAMOyronbHbIi
TPEYroJbHUK C yriioM B 30°.

HepaBeHcTBa B reoMeTpun: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O JUIMHE JJOMaHOU, TeopeMa
0 0oJbIIeM yTiie U O0NbIIeH CTOPOHE TpeyroibHuKa. [IeprneHuKysap U HaKJIOHHAS.

I'eomerprueckoe MecTo ToueK. bruccekTpurca yria u cepeJuHHBIN NEPHIEHANKYIISIP K OTPE3KY Kak
F€OMETPUYECKHUE MECTA TOYECK.

OKpY’)KHOCTbh M KpYyT, XOpJa U JUaMeTp, UX CBOMCTBA. B3auMHOE pacronokeHue OKpYyXKHOCTH U
npsmoi. KacartenpHas M cekymias K OKpYKHOCTH. OKpYy’>KHOCTb, BIUCaHHas B yros. BrmcanHas u
ONMCaHHasl OKPY’KHOCTH TPEYTrOJIbHUKA.

8 KJIACC

YereipéxyronbHuku. IlapamienorpamM, ero mnpu3Haku U cBoiicTBa. YacTHble ciaydan
napasiesIorpaMMoB (IIPSMOYTOJIBHUK, pOMO, KBapaT), UX IPU3HAKU U cBOMCTBa. Tpamnerus, paBHOOOKas
Tpaneuus, e€ CBOMCTBA U npu3Haku. [IpsamoyronpHas Tpanenusi.

Meron ynsoeHusa wenuassl. lleHTpanbHas cummerpusa. Teopema Q@aieca u TeopeMa o
MIPONOPLUUOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TPEyroiabHUKA U Tpanenuu. L{eHTp Macc TpeyroyibHUKA.

[TongoOue TtpeyroiapbHUKOB, KO3 dunueHt mnoaodus. Ilpu3Hakum 1TOHMOOUS TPEYTrOJTHHUKOB.
[Tpumenenne nog00Hs IPH PELLICHUN MPAKTUYECKUX 3a/1a4.

CeoiicTBa TwIomaneii reoMerpudeckux ¢uryp. DopMmyasl IS IUIOMIATUM  TPEYTOJIbHHKA,
napasiesnorpaMma, pom6a u tpanenuu. OTHOIIEHHE TUIOIAeH MoJ00HBIX pUryp.

Boruncnenue miuomazaei TpeyroJbHUKOB 1 MHOTOYTOJIBHUKOB Ha KJIeT4aToi Oymare.

Teopema [Iudaropa. Ilpumenenue reopemsl [Tudaropa npu pemeHNH MPaKTUYECKUX 3a/1a4.

CuHyC, KOCHHYC, TAaHIE€HC OCTpPOro yrIjla MpsIMOYTOJIBHOTO TpeyroiabHuka. (OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO. Tpuronomerpuueckue GpyHkuu yrios B 30, 45 u 60°.

Brivcannbie 1 HEHTPAJIBHBIC YTJIbI, YTOJI MEXIY KacaTeIbHON U XOPAOU. YTJIbI MEXKIY XOpIaMu U
CEeKyIIMMHU. BrucaHHple U ONMCAHHBIE YETBIPEXYTIOJIbHUKU. B3auMHOE pacrosiokeHue IByX
okpykHocTel. Kacanue okpykHocten. O0mue KacaTeabHbIE K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, xkocunyc, tanreHc yriaoB oT 0 go 180°. OcHOBHOE TPUIOHOMETPUYECKOE TOXAECTBO.
®opmyJibl IPUBEACHUS.

Pemenue TpeyronbHuKOB. TeopeMa KOCHHYCOB U TEOpEMa CHHYCOB. PellieHne npakTHueckux 3aaad
C UCIIOJIb30BaHHEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[Ipeo6pazoBanue momodus. [1omodre cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema o npousBeA€HUN OTPE3KOB XOPI, TEOPEMBI O MPOU3BEACHUN OTPE3KOB CEKYIIIUX, TEOpEMa
0 KBaJpare KacaTelbHOM.

BexTop, munHa (MOAYJb) BEKTOpA, COHAIIPABJICHHbBIE BEKTOPHI, IPOTUBOIIOJIOKHO HANPaBICHHbIE
BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpALlMM HAJ BeKTOpaMmu. PasnoxeHue



BEKTOpa MO JBYM HEKOJIMHEapHbIM BekTopaMm. KoopaunaTtel BekTopa. CKalsipHOE MPOU3BEICHUE
BCKTOPOB, IPUMCHCHHUE JI1 HAXOXKIACHUA OJIUH U YIJIOB.

JlekapToBbl KOOpPAMHATBHl HA MIOCKOCTU. YPaBHEHUS NPSIMOM M OKPY>KHOCTH B KOOpAMHATaX,
IepeceYeHre OKPYKHOCTEN U NMpsAMBIX. MeTo KOOpAUHAT U €r0 IPUMEHEHHE.

[IpaBunbHbIE MHOTOYTOJIbHMKHU. /[[nMHA OKpyXHOCTU. ['pagycHas W paauaHHas Mepa yria,
BBIUMCIICHHE JJIUH IYyT OKpYy>XKHOCTeH. [Inomans kpyra, ceKkTopa, CerMeHTa.

JIBUKeHHST TUIOCKOCTH W BHYTPEHHHE CHUMMETpUU (QUryp (dJIeMEHTapHbIC NpPEICTaBICHUS).
[TapannensHbiii niepenoc. [ToBopoT.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«T'’EOMETPUS» HA YPOBHE OCHOBHOTI'O OBIIIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JInuyHOCcTHBIE  pe3yJbTaThl OCBOCHHMS IporpaMMmbl  ydeOHoro kypca «['eomerpus»
XapaKTEePU3YIOTCA:

1) naTpruoTnyeckoe BOCIIUTAHUE:

MPOSIBJICHUEM HMHTEpEca K MPOILIOMY M HACTOSIIEMY POCCUUCKOM MaTeMaTHKH, LIEHHOCTHBIM
OTHOILIEHUEM K JIOCTHMIKEHUSM POCCHUHCKMX MAaTE€MaTHKOB M POCCHUNCKOW MAaTeMaTHYECKOM IMIKOJbI, K
WCIIOJIb30BAHUIO ATUX JOCTHKEHHI B IPYTHX HayKaX U MPUKIAIHBIX chepax;

2) rpaaaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIMOJTHEHHUIO OOS3aHHOCTEH TpaKIaHWHA ¥ pealu3alud ero IMpas,
MpPE/ICTaBJICHUEM O MAaTeMaTHYEeCKMX OCHOBaxX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHIA,
MpoIelyp TPa)IaHCKOTo OOIIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXIECHUIO
STHUYECKHX MpoOJieM, CBSI3aHHBIX C MPAKTUYECKUM NPUMEHEHHEM JOCTH)KEHHUH HayKH, OCO3HAaHHEM
BOXKHOCTU MOPAJIbHO-3THUECKUX MPUHLIUIIOB B IEATEILHOCTH YUEHOTO;

3) Tpy10BO€E BOCIIUTAHME:

YCTAaHOBKOM Ha aKTUBHOE Yy4YacTHE€ B PEIICHUH NPAKTUYECKUX 3aJad MaTeMaTUYeCKOU
HaIMpaBJIEHHOCTH, OCO3HAHMEM BaXHOCTU MAaTEMaTH4YECKOro oOpa3oBaHMs Ha MPOTSHXKEHUHN BCEU JKHU3HU
JUTSL YCTIENTHON TpodecCHOHANBbHON AeITeTbHOCTH U PAa3BUTHEM HEOOXOMUMBIX YMEHUH, 0OCO3HAHHBIM
BBIOOPOM M IIOCTPOEHUEM HHIUBUAYaIbHOW TPACKTOPUHU 0O0pa30BaHUs U )KM3HEHHBIX IUIAHOB C YYETOM
JMYHBIX UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTAHME:

CIIOCOOHOCTBIO K AMOIMOHAIILHOMY M 3CTETUYECKOMY BOCHPHUSTHIO MAaTEeMATUYECKUX OOBEKTOB,
3a/1a4, pelieHuH, pacCy>KIeHH, yMEHHIO BUIETh MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 IO3HAHUSL:

OpHUEHTAIMEH B NeATEILHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX MpeCTaBIeHU 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKa, TPUPOJIBI U OOIIECTBA, TOHUMaHUEM MaTeMaTHIECKOM HAyKH KaK
cdepbl 4eT0BeUeCKOl edaTeIbHOCTH, 3TAlOB €€ pa3BUTHUA U 3HAYUMOCTHU JJI Pa3BUTHUS LIUBUIM3AIINH,
OBJIQJICHMEM S3bIKOM MAaT€MAaTHMKH W MaTE€MaTUYeCKOW KYJIbTypOoM Kak CpeJCTBOM TMO3HAHUS MHUPA,
OBJIaJICHHUEM MPOCTEHUIIIMMH HaBBIKAMU UCCIIEIOBATEIbCKOM 1€ TEIbHOCTH;

6) ¢usnueckoe BocnuTaHUe, (OPMUPOBAHHE KYJIbTYPbHI 3A0POBbS M 3MOIHOHAJIBLHOIO
0J1aronoJryyms:

TOTOBHOCTBIO TNPUMEHSATh MAaTeMAaTHUYECKUE 3HAHUS B HHTEpPEcax CBOErO 3/I0POBbS, BEACHUS
310poBOro o0pa3a KU3HMU (3I0pOBOE THTaHWE, COAJIAHCHPOBAHHBIN PEKHUM 3aHATHH M OTIbIXA,
perymsipHas (pu3nUecKas akTUBHOCTH), C(HOPMHUPOBAHHOCTBIO HABbIKA pediiekcuu, MPU3HAHUEM CBOETO
IpaBa Ha OIKOKY M TaKOro ke MpaBa JAPYroro 4ejaoBeKa;

7) 3K0JIOTHYECKOe BOCTIMTAHUE:

OpUEHTalle Ha TNpPUMEHEHHWE MaTeMaTHYeCKUX 3HAHMU JUIsl pelleHus 3aaady B 00JacTH
COXPAHHOCTH OKpY>Karoulel cpe/pl, IUNIAaHUPOBAHMS MMOCTYIKOB M OLEHKH UX BO3MOXKHBIX MOCIEACTBUN
JUISL OKpY’Kalolled Cpefibl, OCO3HAHMEM IJI00AIbHOTO XapaKTepa 3KOJOTHYECKHX MpoOJieM U MyTeil ux
peuieHus;

8) apanTanms K U3MEHAKIIMUMCS YCJIOBUAM COLUAILHOM ¥ IPUPOJIHON Cpebl:

TOTOBHOCTBIO K JICHCTBUSM B YCIOBUAX HEONPEACIEHHOCTH, IMOBBIIICHUIO YpPOBHS CBOEH
KOMITETEHTHOCTH 4Yepe3 MPaKTHUECKYIO AESITeIbHOCTh, B TOM YHCIIE€ YMEHUE YUUThCS y APYTUX JIOJEH,
MpUOOpPETaTh B COBMECTHOM JIEATEIIHPHOCTH HOBBIC 3HAHMSI, HABBIKMA U KOMIIETCHIIUU U3 OIBITA IPYTHX;

He00X0IUMOCTBIO B (POPMHUPOBAHNH HOBBIX 3HAHUH, B TOM yucie (GOpMyIUpPOBaTh UIEH, TOHITHS,
TUMOTE3bl 00 00BEKTax M SBJICHHUSX, B TOM YHCJIE paHEEe HEU3BECTHBIX, OCO3HABATHh NE(MUIIUTHI
COOCTBEHHBIX 3HAHUI 1 KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;



CIIOCOOHOCTBIO OCO3HABATH CTPCCCOBYIO CUTYyallUIO, BOCIIPUHHUMATL CTPCCCOBYIO CUTYyallUIO KakK

BBI30OB, TPEOYIONTNH KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMbIE PEIICHUS U ACHUCTBUS, POPMYITHPOBATH U
OIICHUBATH PUCKU U MOCIEACTBUS, OPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATbBI

Ilo3naBaTenbHBIC YHHBeEpPCcAJIbHbIE YUeOHbIE el CTBHUS

Bba3zoBrbie JJornueckue aeiicTBuA:

BBISIBJISITH U XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKU MAaTeMaTUYECKUX OOBEKTOB, MOHATHIH,
OTHOIIEHUH MEXIy TOHATUAMHU, (OPMYJIMPOBATh ONPENENICHUs MOHSATHH, YyCTaHaBIMBATh
CYIIECTBEHHBIN MPU3HAK KIacCU(PUKAIIK, OCHOBaHUS i1 00OOIICHUS ¥ CPABHEHUS, KPUTEPHUH
IIPOBOJIMMOI0 aHAJIN3A;

BOCIPUHUMATh, (OpMYIHpOBaThL U MPeoOpa3OBbIBATh CYKJEHUS: YTBEpAUTENbHbIE U
OTpHILaTENIbHbIE, EAMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIAITH MATEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUHs B (paKTax, TaHHBIX,
HAOMIOJICHUSX U YTBEPXKICHUIX, MpeyiaraTh KPpUTEpUU Il BBISIBICHHS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUI;

JieNnaTh BBIBOJABI C HCIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W HWHAYKTHUBHBIX
YMO3AKJIOUECHUH, YMO3aKIOYEHUN 10 aHAJIOTUH;

pa3duparb JO0Ka3aTeNbCTBA MAaTEMAaTHYECKHX YTBEPXKACHUH (IpsMble W OT TNPOTHUBHOIO),
IPOBOJUTH  CAaMOCTOSITENIbHO  HECJOXHBIE  JIOKa3aTelbCTBA  MaTeMaTHYeCKUX  (DaKToB,
BBICTpPAauBaTh ApryMEHTAllMI0, MPHUBOAUTH MpPUMEPbl U KOHTPHPUMEpPHI, OOOCHOBBIBATH
COOCTBEHHBIE PACCYK/ICHUS;

BbIOMpATh croco0 perieHus: yueOHOH 3ajauu (CpaBHUBATh HECKOJIBKO BAPHUAHTOB PELICHMS,
BBIOMpaTh HanboJIee MOAXOASAIMINN C YYETOM CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBble ncciie1oBaTe/ILCKHeE 1eliCTBUSA:

WCTOJIB30BAaTh BOMNPOCHI KaK MCCIEI0BATEIbCKUIA HMHCTPYMEHT IMO3HAHUA, (HOPMYIHUPOBATH
BONPOCHI, (PUKCUPYIOIIHE MPOTHBOPEUHE, TPOOIEMY, CAMOCTOSITENILHO YCTaHABINBATH UCKOMOE
U 1aHHOE€, (POPMHUPOBATh TMIIOTE3Y, ApTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHHUE;

MIPOBOMTH MO CAMOCTOSATEIHHO COCTABICHHOMY IUIAHY HECJIOXHBIA 3KCIICPUMEHT, HEOOJIBIIOEe
UCCJICIOBAaHKNE IO YCTAHOBJIICHUIO OCOOEHHOCTEH MaTeMAaTHYeCKOTO OOBEKTa, 3aBUCUMOCTEH
00BEKTOB MEXKTy COOOi;

CaMOCTOSITENILHO (OPMYJIMPOBATh OOOOIICHHS M BBIBOJBI IO PE3yJIbTaTaM IPOBEIEHHOTO
HAOJTIOICHUS!, MICCIICIOBAHMUS, OIICHUBATH JIOCTOBEPHOCTH MOJTYYCHHBIX PE3yJIbTATOB, BEIBOJIOB U
0000IIIEHHNI;

MIPOTHO3HPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCa, a TAK)KE BBIABUTATH MPEATOIOKEHHUS O €ro
Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmeii:

BBISIBIIAITh  HEJAOCTATOYHOCTh W M30BITOYHOCTH WH(GOpPMAIMM, TAHHBIX, HEOOXOAUMBIX IS

pelIeHns 3a1a4H;

BbIOMPATh, AaHAIU3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH MHPOPMALIUIO PA3THUHBIX
BUJIOB ¥ (pOPM IPECTABICHHUS;

BbIOMpAaTh GOpMy MpeAcTaBIeHUs HH(POPMALMK U WIUTFOCTPUPOBATH PELIAEMbIe 3ajaul CXEMaMH,
auarpaMmMmamu, HHOM rpadukoi U uX KOMOMHALUSAMY;

OLICHHMBATh HAAEKHOCTh HMHPOpPMALMU [0 KPUTEPUSIM, NPEUIOKEHHBIM YUHUTEIEM WU

c(OpPMYITMPOBAHHBIM CAMOCTOSTENHHO.

KoMMyHuKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1elCTBUSA:



® BOCHPUHHMMATH U (hOPMYIHPOBATH CYXICHHUS B COOTBETCTBHHU C YCIOBUSMH U LIEISIMHU OOIICHUS,
sSICHO, TOUHO, 'PAaMOTHO BbIpaXaTb CBOIO TOYKY 3pCHHA B YCTHBIX U TIMCbMCHHBIX TCKCTAX, 1aBaTh
MOSICHEHUSI 110 XO/1y PEIeHUs 3a/1aui, KOMMEHTHPOBATh MOIyYEHHBIH Pe3yIIbTaT;

® B X0J€ 00CYXJICHHUS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOI TeMbI, POOIeMBbl, peraeMon
3aaa4u, BbICKA3bIBATh MACHU, HALICJIICHHBIC HA IMMOMCK PCIICHHA, COIMMOCTABIATE CBOU CYXKIACHUA C
CYXJIEHUSIMH JIPYTHX YYaCTHHUKOB JHajiora, OOHapyXHMBaTh pa3inyke U CXOJCTBO MO3MUIIMMH, B
KOPPEKTHOH opme hOopMyITHPOBATH PA3HOTIIACHS, CBOU BO3PAKCHUS;

® TIPEJCTABIATH pPE3YJNbTaThl pEIICHHS 3a7adyd, »HKCIEPUMEHTa, MCCICIOBaHMSA, IPOEKTa,
CaMOCTOSITEIILHO BRIOUPATh (JOpMAT BBICTYIUICHHUS ¢ YIETOM 3a/1a4 IPE3CHTAIUN U 0COOSHHOCTEH
ayAUTOPHH;

® T[IOHMMaThb W HCIIOJIF30BATh NPEHMYIIECTBA KOMAHIHOW W HMHIMBHIYaJIbHOH pabOTHI IpH
pEeIICHUN y‘-Ie6HI)IX MaTEeMaTUYCCKUX 3aJa4,

® PUHUMATH IEJIb COBMECTHOH AEATEILHOCTH, IUNIAHUPOBATh OPTaHU3ALNI0 COBMECTHON PabOTHI,
pacripenenaTth BHIBI pabOT, IOrOBapHUBATHCS, OOCYXJATh IpOIECC M pe3yibTaT padoThl,
000011aTh MHEHHS HECKOJIBKUX JIIOJICH;

® Y4acTBOBAaTh B TPYHIIOBBIX (hopMax paboThl (00CYykIeHHsI, 0OMEH MHEHUSMH, MO3TOBBIE IITYPMBI
U JIpyTrHe), BBIIOJHATH CBOIO YacTh pabOThl M KOOPAMHHUPOBATH CBOM JAECUCTBUSA C APYTUMU
YJleHaMU KOMAaH/Ibl, OI[CHHBATh KayeCTBO CBOETO BKJIAJa B OOIIMI HPOIYKT MO KPUTEPHUSM,
chopMyITHPOBAaHHBIM YYaCTHUKAMH B3aUMOJICHCTBHUS.

PeryisiTuBHBIC YHUBepcaJbHbIe y4eOHbIe 1eiiCTBHA

Camoopranuszauus:
® CaMOCTOSITEIbHO COCTAaBJIATH IUIAH, aJlTOPUTM pELIEeHUs 3aJayd (WIM €ro 4acThb), BHIOMPATH
crocod pemeHHss C Y4ETOM HMMEIOIIUXCS PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPHUAHTHI PEUICHHH ¢ yU€TOM HOBOM HMH(OPMALIHH.
CaMOKOHTPOJIb, SMOIMOHATbHBIH HHTE/JIEKT:
® BJIQACTh CIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJS TIpoliecca W pe3ysibTara pEIICHHS
MaTeMaTHUYECKOM 3aJ1auH;
® TMpPEIBUAETh TPYAHOCTHU, KOTOPHIE MOTYT BO3HHMKHYTh NpPH PEIICHUH 3aJa4d, BHOCHUTH
KOPPEKTUBBI B JESITENbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, HAMIEHHBIX OIIUOOK,
BBISIBIICHHBIX TPYJIHOCTEH;
® OIICHMBATh COOTBETCTBUE pe3yJbTaTa [EATETbHOCTH IIOCTaBJICHHOW IIEIM U YCJIOBHSM,
OOBSICHATH MPUINHBI JOCTHKCHUS WM HEJOCTHKEHUS 1Ie7TH, HAXOIUTh OIIUOKY, TaBaTh OLEHKY
MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATDBI

K xoHI1ty 00yueHus B 7 kjacce 00y4aronuiics MoJyduT CeayrolIue NpeIMeTHbIe Pe3yIbTaThl:

Pacnio3naBaTh M3ydeHHBIE reOMETpUYEcKHue (PUTYpBHI, ONPEAeisITh MX B3aMMHOE PACIOJIOXKECHHUE,
n300paxaTh reoMeTpudecKue (GUrypsl, BHITOIHATH YEPTEKH MO YCIOBHIO 3a/1a4l. MI3MepsTh TuHelHHbIe 1
YIJIOBBIE BEIMUYMHBL. Pemarh 3a1a4i Ha BBIYUCICHUE JUIMH OTPE3KOB U BEJTMYHH YTJIOB.

Jlenate rpyOyto OLIEHKY JIMHEWHBIX U YTJIOBBIX BEJIMYUH MPEIMETOB B PEalIbHOM KU3HU, pa3MEPOB
MPUPOJHBIX 00BEKTOB. Pa3znuyare pa3mMepsl 3TUX OOBEKTOB MO MOPSAKY BETUYHHBI.

CTpouTh 4epTexKHU K FTEOMETPUUYECKUM 3a7a4aM.

[Tosnb30BaTbesd NMpU3HAKAMHM PABEHCTBA TPEYTOJILHUKOB, MCIIOJIB30BaTh IPHU3HAKKM U CBOMCTBA
paBHOOEIPEHHBIX TPEYTOJIBHUKOB MPU PELUICHUH 3a/1a4.

[IpoBOaUTH TOTMYECKUE PACCYKACHUS C UCIIOJIB30BAHUEM IT'€OMETPUUECKUX TEOPEM.

[Tonbp30BaTbesl MpU3HAKAMU PABEHCTBA MPSAMOYTOJIBHBIX TPEYTOJIbHUKOB, CBOMCTBOM MEIUAaHbI,
IIPOBEIEHHON K TUIIOTEHY3€ MPSIMOYTOJbHOIO TPEYTOJbHUKA, B PEILIEHUN T€OMETPUUECKUX 3a/1au.



OmnpenensaTs NapaieIbHOCTh NPSIMBIX C MOMOIIBIO YIJIOB, KOTOPhIe 00pa3yeT ¢ HUMH CEKyIIasl.
Ornpenenars napaJiebHOCTh IPSIMBIX C TOMOIIBIO PABEHCTBA PACCTOSHHUM OT TOYEK OJHOM MPSAMOU 10
TOYEK APYIrOU MPSIMOM.

Pemats 3a1aun Ha kieT4aroii Oymare.

[TpoBOIUTH BHIYMCIICHUS M HAXOAUTh YUCIOBbIE M OYKBEHHbIE 3HAYCHHUS YTJIOB B TEOMETPUUECKUX
3a/1a4ax C MCIOJIb30BAHUEM CYMMBI YIJIOB TPEYIOJbHHKOB M MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB,
00pa30BaHHBIX NP MEPECEUCHNH JIBYX MapaJlIeIbHBIX IPAMBIX ceKylleil. Perare nmpakTuueckue 3a1aun
Ha HaXxOXJICHHE yTJIOB.

Brnaners MOHATHEM TeOMETPHUYECKOTO MECTa TOYEK. YMETh ONpeAesATh OMCCEKTPUCY yIiia U
CEpEeIMHHBIN IEPIEHANKYIISIP K OTPE3KY KaK FT€OMETPUYECKHE MECTA TOYEK.

@opMyIMpOBaTh OINpPEHCICHUST OKPYKHOCTH U Kpyra, XOpAbl U JHaMeTpa OKpPY>KHOCTH,
MOJI30BAaThCA UX CBOMCTBAMH. ¥ METh IIPUMEHATH 3TH CBOMCTBA IPH PEIICHUH 3a/1a4.

Biamers noHATHEM ONKMCAHHOW OKOJIO TPEYI'OJBHHUKA OKPYXKHOCTH, YMEThb HAaXOAUThH €€ LICHTP.
[Tonb30BaTbes pakTaMu 0 TOM, UTO OMCCEKTPUCHI YTIJIOB TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE, U O
TOM, YTO CEPEIUHHBIE NIEPICHAUKYIIAPEI K CTOPOHAM TPEYTOJIBHUKA IIEPECEKAIOTCS B OJTHON TOUKE.

Bitamets noHATHEM KacaTeIbHOM K OKPY>KHOCTH, TIOJIb30BATHCS TEOPEMOM O MEPIICHIUKYJIIIPHOCTH
KacaTeJIbHOW U pajnyca, IPOBEAEHHOIO K TOYKE KacaHUsl.

[Tonp30BaTbCsl MPOCTENIIMMU F€OMETPUYECKMMHU HEPaBEHCTBAMM, MOHUMATh UX MPAKTHYECKUN
CMBICIL.

[IpoBOIUTE OCHOBHBIE T€OMETPUUECKHE TOCTPOCHUS C TOMOIIBIO LIUPKYJIS U TMHEHKH.

K konity o0y4enus B 8 kjacce o0y4aromuics MoyquT caelyromue NpeIMeTHbIE Pe3yIbTaThl:

Pacnio3HaBaTh OCHOBHBIE BUJIBI YETBIPEXYTOJIBHUKOB, X 3JIEMEHTBHI, I0Jb30BATHCS UX CBOWCTBAMH
IIpU PELICHUN F€OMETPUYECKUX 3a]1a4.

[IpumeHsTH CBOMCTBA TOUKU NIEpeceUeHHsI MeIuaH TPEYroJibHUKA (IIEHTpa Macc) B PEIICHUH 3aay.

Bianers nmoHsTHEM CpeaHEN JMHUM TPEYrOJIbHUKA W TPalelUy, IPUMEHATh UX CBOMCTBA IIpU
penieHny reomeTpudeckux 3anad. Ilomp3oBaTecs Teopemoit Qaseca U TEOPEMON O MPONOPHHUOHATBHBIX
OTpe3Kax, IPUMEHATh UX Ul pELICHUs TPAaKTUYECKUX 3a]1a4.

[IpuMeHsTh NpU3HAKU [TO100MS TPEYTOJIBHUKOB B PELICHUH T€OMETPUUECKHX 3aj1au.

ITonp3oBatbes Teopemoit Iludaropa s pemieHHss T€OMETPUYECKMX M MPAKTUYECKHX 3ajad.
CrpouTh MaTeMaTHYECKyH0 MOJENIb B IPAKTUYECKHX 3aJadaX, CaMOCTOSTENIBHO JeNIaTh YepTEX M
HaXOJUTb COOTBETCTBYIOILIUE JJIMHBI.

Bitamets NOHATHAMEU CUHYCA, KOCHHYCA M TAHT'€HCA OCTPOTO yTIJIa IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
[Tonp30BaTbCs STUMU MOHATUAMU IJIS PEILICHUS IIPAKTUYECKUX 3a1a4.

Boruncnsate (pa3nuyHbIMU cIIOCOOaMH) IUIONMIAAb TPEYTOJIbHUKA M IUIOMIAJd MHOTOYTOJBHBIX
¢uryp (momp3ysch, rie HEOOXOAMMO, KaJbKyJIsTopoM). [IpUMeHSATh MONydYeHHbIE YMEHHUS B
MIPAaKTHUYECKUX 3a/1a4ax.

Biagers MOHATUAMU BIUCAaHHOTO M LEHTPAJIBHOIO YyIjla, UCIIOJIB30BAaTh TEOPEMBI O BIIMCAHHBIX
yriax, yriax MexIy XopAamH (CEeKyIIMMH) M yIjle MEeXIy KacaTeJbHOW W XOpIOMl MpHu peuieHuH
F€OMETPUYECKUX 3a/1ad.

Biamerp DOHATHEM ONHCAHHOTO YETBIPEXYTOJIBHMKA, IPUMEHSTh CBOWCTBA OINMCAHHOIO
YETBIPEXYTOJIBHUKA IIPU PELICHUU 3a/1a4.

[IpuMeHATH MOJMy4YEHHBIE 3HAHWSA HA MPAKTUKE — CTPOUTh MAaTEMATHYECKHE MOJEIM IS 3a]a4
peasbHOM JKM3HM W TPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHHS C NPUMEHEHHEM TOoA00Hs U
TPUTOHOMETPUH (TIOJIB3YSCH, IIe HEOOX0IUMO, KAJIbKYJISITOPOM).

K konIty o0y4enus B 9 kjiacce o0y4aromuics MoyquT caelyromue NpeIMeTHbIe Pe3yIbTaThl:

3HaTh TPUTOHOMETpUYECKHE (YHKIUH OCTPHIX YTJIOB, HAXOAUTh C UX IOMOIIBIO pa3IHyYHbIC
3JIEMEHTBHI NPSIMOYTOJIBHOTO TPEYTOJIbHUKA («peleHHe IPSIMOYTOIbHBIX TPEYTOJIbHUKOBY). HaxoauTs (c
MTOMOIIBIO KaJIbKYJIATOPA) AJTMHBI U YTJIbI 711 HETaOIMUHBIX 3HaYCHHH.

[Tonmp3oBaTbess GopMysiaMu MPUBEACHHUS M OCHOBHBIM TPUTOHOMETPHUYECKHUM TOXKIAECCTBOM JIJIS
HAaxO0KJICHHUs COOTHOIIEHNN MEXy TPUTOHOMETPUYECKUMH BEINYNHAMH.



Hcnonp30BaTh TEOpPEMBI CHHYCOB M KOCHHYCOB JUI HAXOXKICHHUS PAa3JIMUHBIX 3JIEMEHTOB
TPeyrojbHHUKa («pelIeHue TPEYTroJIbHUKOBY ), IPUMEHSTh UX MPU PEUICHUH FT€OMETPHUUECKHX 3ajau.

Brnaners noHATHAMH peoOpa3oBaHUs 1101001, COOTBETCTBEHHBIX JIEMEHTOB MOJI0O0OHBIX (UTYP.
[Tonb30BaTbes cBOMCTBAMU MOAOOUS POU3BOIBHBIX (PUTYp, YMETh BBIUUCIATH JTMHBI M HAXOJIUTh YTJIbI
y 1moaoOHBIX ¢uryp. IIpuMeHATs cBOWCTBa 1Moa00Ms B NPAaKTUYECKUX 3a/adyax. YMETb MPHUBOAMUTH
MIpUMEpPHI MOAOOHBIX PUTYP B OKPYKAIOIIEM MUPE.

[Tonp30BaTbCs TEOPpEMAMK O IPOU3BEAEHUH OTPE3KOB XOP/I, O IPOU3BENEHUHN OTPE3KOB CEKYIIHX, O
KBaJpaTe KacaTeJIbHOM.

[Tonp30BaTbcsl BEKTOpaMH, TOHUMATh UX T€OMETPUYECKHN U (PU3HMUECKUI CMBICI, IPUMEHSTH UX B
pElIeHNH TeoMeTpUYecKuX U (usnueckux 3afad. [IpuMeHsaTh cKaJasipHOE MPOU3BEICHHE BEKTOPOB IS
HaXO0X/IECHUA JUIMH U YIJIOB.

[Tonb30BaTbcs METOIOM KOOPAMHAT Ha MJIOCKOCTH, IPUMEHSTh €r0 B PEIICHUH F€OMETPUUECKUX U
MIPaKTUYECKHX 3a]au.

Brnagerp NOHATHAMH NPAaBUIBHOTO MHOTOYTOJbHHKA, JUIMHBI OKPYXXHOCTH, JUIMHBI JYT'H
OKPY’XKHOCTH U paJHMaHHON MEpBI yIJIa, YMETh BBIUMCIATH IUIOLIAAb Kpyra u ero dacrteil. Ilpumenars
MOJIy4E€HHbIE YMEHHS B MPAKTUYECKUX 3a/1ayax.

HaxoauTe ocu (MM HEHTPBI) CAMMETPHU GUTYpP, TPUMEHSATH ABHXKEHHSI TUIOCKOCTH B MPOCTEHIIINX
cllydasix.

[IpuMeHTh MOJIy4EHHBbIE 3HAHMSI HA MPAKTUKE — CTPOUTHh MaTEMaTHMUECKHUE MOJENH Ui 3a]1ad
peasbHOM JKM3HU M TPOBOJAUTH COOTBETCTBYIOIIME BBIYUCICHUS C MPUMEHEHHEM TMOA00US U
TPUTOHOMETPUYECKUX (PYHKUUH (ITOJB3YsICh, TJI€ HEOOXOAMMO, KaJIbKYISATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsn4yecTBo 4yacoB DJIeKTPOHHbIE
Ne o/ HanmeHoBaHMe pa3/ie/ioB U TeM (uudpossbie)
B NPOrpamMMslI Bcero Kontpoarusie | Ipakrmieckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypebi
[Ipocreiime reomeTprueckue GUrypsl u bubnuoreka LIOK
1 UX CBOMCTBA. I3MepeHne reomeTpuuecKux 14+4 https://m.edsoo.ru/7f415¢2
BEITMYUH e
bu6moreka [JOK
2 TpeyroabHUKH 22 +4 1 https://m.edsoo.ru/7f415¢2
[
[TapannensHbie MpsMbIE, CyMMa yTJIOB bubmmorexa [OK
3 P p e y 14+4 1 https://m.edsoo.ru/7f415e2
TPEYroJIbHUKA .
Oxpy>KHOCTb U KpyT. [ eomeTpudieckue bubmmorexa [OK
4 py pyT: p 14 +4 1 https://m.edsoo.ru/7f415e2
MTOCTPOCHHS .
bu6mmoreka [JOK
5 IToBTOpEeHME, 0000IIIEHNE 3HAHMI 4+1 1 https://m.edsoo.ru/7f415e2
[
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68+17 =85 4 0




8 KIIACC

KonuyecTBo yacoB DJIEeKTPOHHBIE
Ne n/m HaumeHoBaHMe pa3iesioB U TeM (undposbie)
B NPOrpamMMbl Bcero KOﬁHTpOJ‘IbeIe Hpa:;nmecxm o0pa3oBaTe/bHbIC
padoThI e padoThbl
pecypchl
1 IToBTOpeHue, 00001IeHNE 3HAHUI 0+10
N bubmuorexa [JOK
2 HerpIpexyroabHuiH 12 ! https://m.edsoo.ru/7f417e18
IImomrans. Haxoxaenue miomanei
bu6mmoreka [IOK
3 TPEYroJIbHUKOB U MHOTOYTOJIBHBIX (DUTYP. 14 1 )
TTHoMmaNH HOMOBHBIX hHryp https://m.edsoo.ru/7f417e18
4 Teopema [Iudaropa u Havana 1 1 bu6muoreka [IOK
TPUTOHOMETPHHU https://m.edsoo.ru/7f417¢18
Teopema daneca u Teopema o
5 MPOMOPIMOHANIEHBIX OTPE3Kax, MOA00HbIE 15 | 5363%(;;6;&&)035/7 417618
TPEYTOJIbHUKHU R -
Vsl B OKpyKHOCTU. Brincannsie n
6 OINMCAHHBIE YETHIPEXYTOIBHUKH. 13 1 bubnuorexa LIOK
KacarenbHble k okpyxHocTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEH
7 [ToBTOpEHME, 0000IICHUE 3HAHUIA 3+7 }]?ggglj/ﬁee?siorﬁ 17£417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 682;7 - 5 0




9 KJIACC

KoJsnuecTBo 4acoB DJIeKTPOHHbIE
Ne n/m HaumeHoBaHMe pa3/iesioB U TeM K (ungposbie)
- NMPOrpamMMbl Beero OHTPOJIbHbIE H]%aKTH‘leCK“e o0pa3oBaTejbHbIE
padoThbI padoThI pecypeb
1 [ToBTOpEHME, o606meH1:Ie, 0+10
CHUCTEMAaTH3aIUs 3HAHUH
bubmuorexa [JOK
2 BexkTopbl 12 1 https://m.edsoo.ru/7f41a12
Y
bubmuoreka [JOK
3 JlexapToBbI KOOPAMHATHI HA IJIOCKOCTH 9 1 https://m.edsoo.ru/7f41a12
Y
Tpuronometpus. TeopeMbl KOCHHYCOB U bubmmorexa LHOK
4 P pH. p y 16 1 https://m.edsoo.ru/7f41a12
CHUHYCOB. Penienne TpeyroiapsHUKOB c
[IpaBunbHbIE MHOTOYTONBHUKH. [{1Ha bubnnorexa [JOK
5 OKPYKHOCTH | ILJIOIIAAb KpyTa. 8 1 https://m.edsoo.ru/7{41al12
Brruncnenue miomaaei c
bu6mmorexa [IOK
6 [IpeobpazoBanue nogobus. Merpuyeckue 10 https://m.edsoo.ru/7f41a12
COOTHOIIEHUS B OKPY>KHOCTH c
bu6mmoreka [IOK
7 JIBY>KEHUS TIIOCKOCTH 6 https://m.edsoo.ru/7f41a12
c
[ToBTOpEeHME, 0000IICHNE bubmorexa [TOK
8 p ’ TIERESs 7+7 https://m.edsoo.ru/7f41a12
cHUCTEeMaTH3aIus 3HaHUH c
OBIIEE KOJIMYECTBO YACOB I10 17-468=85 4 0

I[TPOTPAMME




MPOBEPSAEMBIE TPEBOBAHUS K PE3YJILTATAM OCBOEHHS OCHOBHOM

7 KJIIACC

OBPA30OBATEJIbHOM ITIPOT'PAMMBI

Kox
npoBepsieMor
0 pe3yJbTara

IIpoBepsiemble npeIMeTHBIE Pe3yJabTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa30BaHusl

6

I'eomerpus

6.1

Pacrnio3HaBaTh W3yYeHHBIE T'E€OMETpUYECKHE (QHUTYpBI, ONPEACHATh UX
B3aMMHOE  pacloJIOKEHUE, M300paxaTrb TreoMeTpudeckue  (Gurypsl,
BBIIIOJIHATB YEPTEKU 110 YCIOBHIO 3a1a4d. MI3MepsATh IMHEHbIE U yIJIOBBIE
BEJIMYUHBL. PeliaTs 3a1a4u Ha BEIYMCIICHUE JUIMH OTPE3KOB U BEIMYHH YIJIOB

6.2

Jenatb rpyOyi0 OLIEHKY JMHEHHBIX M YIJOBBIX BEJIUYUH IPEIMETOB B
peanbHON JKW3HHU, pa3MepoB NPUPOAHBIX OOBEKTOB. Pasnmuyatrb pasmeps
TUX 0OBEKTOB M0 MOPSIKY BETHUUHBI

6.3

CTpOI/ITB YCPTCKU K TCOMCTPUICCKHUM 3aJiadaM

6.4

Ilonb30BaTbcsd INpU3HAKAMHU PABEHCTBA TPEYTOJIbHUKOB, HCIIOIb30BATh
IIPU3HAKU U CBOWCTBA pPaBHOOEAPEHHBIX TPEYTOJbHUKOB IIPU PEIICHUH 3324

6.5

HpOBOI{I/ITB JIOTUYCCKUE PACCYKIACHUA C UCITOJIB30BAHUEM I'COMETPUUCCKHUX
TeOpeM

6.6

ITonb30BaTbcs NpU3HAKAMHM PABEHCTBA IPSIMOYIOJBHBIX TPEYTrOJIbHUKOB,
CBOMCTBOM MEAMAHBI, MPOBEAEHHOM K THUIOTEHY3€ NPSIMOYIOJBHOIO
TPEYTrOJIbHUKA, B PEILICHUU N'€OMETPUUECKUX 3a1a4

6.7

OnpenensaTs NapauieIbHOCTh MPSAMBIX C IOMOUIbIO YIJIOB, KOTOpPbIE
oOpasyer ¢ HumH cekymas. OnpenensaTs NapaieNbHOCTh HPAMBIX C
[IOMOILBIO PABEHCTBA PACCTOSHUM OT TOYEK OJAHOU MIPSIMOM 10 TOUYEK IPYroi
PSAMOM

6.8

Pemate 3aaun Ha KjeT4yaTon Oymare

6.9

[IpoBOANTH BBIUMCICHHUS] W HAXOJUTH YUCIIOBble W OyKBEHHbIE 3HAYCHUS
VIJIOB B TEOMETPUUYECKHX 3aJadaX C HCIOJIb30BAHUEM CYMMBbI YIJIOB
TPEYrOoJbHUKOB U MHOTOYTOJIBHUKOB, CBOMCTB YIJIOB, 00pa30BaHHBIX MpHU
MepEeCeUCHNH JBYX NapaJlIeIbHBIX MPAMBIX CeKyllel. Pemars npakruueckue
3aJja4M Ha HaXOXKJICHUE YTIJIOB

6.10

Brnaners NOHATHEM TI€OMETPUYECKOIO MeCTa TOYEeK. YMEThb ONpeAeisTh
OMCCEKTpUCY yIjla M CEpeAMHHBIN NEpPHEHAMKYJISAp K OTpPE3Ky Kak
reOMETPHUYECKUE MECTa TOYEK

6.11

dopMyIHpOBaTH ONpEAENEHUs] OKPYKHOCTH M Kpyra, XOpAbl U JAMaMeTpa
OKPY>KHOCTH, TIOJIb30BaThCA HMX CBOMCTBAMU. YMETh MPUMEHATH 3TH
CBOICTBA NPU PEHICHUHU 3a]1a4

6.12

Bnagers MOHATHEM ONMCAHHOM OKOJIO TPEYTOJIBHUKA OKPYXXHOCTH, YMETh
HaxoauTh e€ 1eHTp. [loap30BaTecs pakTaMu O TOM, YTO OMCCEKTPUCHI YTIIOB
TPEYroJbHUKA MEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO CEPEIAVHHBIE
NEPIEHANKYJIIPHI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE

6.13

BitageTs NOHATHEM KacaTeabHOM K OKPYXKHOCTH, II0JIb30BATHCSL TEOPEMOU O




NEPIEeHIUKYISIPHOCTH KacaTeJbHOM M pajauyca, MPOBEIEHHOTO K TOYKE
KacaHus

6.14

ITons30BaThCs HpOCTCﬁHIHMH reoMECTpUICCKUMHU HCPABCHCTBAMHU, TIOHUMATDH
nux HpaKTI/I‘ICCKI/Iﬁ CMBICJI

6.15

[IpoBOIUTHE OCHOBHBIE T€OMETPUUECKUE TTOCTPOCHUS C MOMOIIBIO ITUPKYJIS U
JIMHENKHA

8 KVIACC

Kon
npoBsepsAeMor
0 pe3yJibTaTa

IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI 0CBOEHNS] OCHOBHOI
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus

6

I'eomerpus

6.1

Pacno3HaBath OCHOBHEIE BUBI LICTI:IpéXYl"O.]'H:HI/IKOB, HUX J3JICEMCHTEI,
IIOJIE30BATHCSI X CBOMCTBAMH IIpH pCHICHUN T'COMCTPUUCCKHX 3aJ1a4

6.2

[IpuMeHATh CBOMCTBAa TOUKH TEpPECEYCHUS] MEJMAH TPEYTOJIbHHUKA (IIEHTpa
Macc) B peIICHHUH 3a7a4

6.3

Biiagers noHATHEM CpEeIHEN JIMHUM TPEYTOJIBHUKA U TPAIECLIUU, IPUMEHATh
WX CBOMCTBA IIPHU PEIICHUU reOMeTpruuecKux 3aaad. [loap30BaThes TeOpeMoi
Qajieca U TEOPEMOM O MPONOPLUUOHAIBHBIX OTPE3KaxX, MIPUMEHATh UX I
pelIeHUs] TPAKTHYECKUX 3a7a4

6.4

[TpumeHsTh NpU3HAKKN 000U TPEYTOILHUKOB B PEIICHUH T€OMETPUUECKHIX
3a1aq

6.5

[Tons3oBatbest Teopemoii Iludaropa mis pemieHus TEOMETPUUYECKUX U
IIPAKTUYECKUX 3a1a4. CTpOUTh MAaTEMaTHYECKyI0 MOJEIb B MPAKTHYECKUX
3a/1a4ax, CaMOCTOSITEIbHO JeJaTh YepTEK U HAXOIUTh COOTBETCTBYIOLIUE
JUTHHBI

6.6

BJ'IaI[eTB IMOHATHAMHN CHHYCA4, KOCHMHYCAa HW TaHI'CHCA OCTpOro yria
NpAMOYTOJIbHOI'O TPCYTOJIbHUKA. ITonp30BaTbCA ATUMH ITOHATHUSIMU JUIA
PCUICHUA IMPAKTHYCCKUX 3a/1a4

6.7

Beraucaste (pa3nuyHbIMU CIOCOOAMU) IUIOIIAAb TPEYTOIbHUKA U TUIOIA IH
MHOTOYTONBHBIX (GUryp (MONB3YACh, TNle HEOOXOAUMO, KaIbKyJISTOPOM).
[IpuMeHsTh MoTy4YeHHbIE YMEHHSI B IPAKTHYECKUX 337a4ax

6.8

BJ'IaI[eTB IHNOHATUAMH BIIMCAHHOTO W NICHTPAJBbHOI'O YIJIa, HCIIOJb30BATH
TCOPCMbI O BIIMCAHHBIX YyIJIax, yriiax MCxKAy XOopdaMHu (CeKyHII/IMI/I) " yrie
MCXKIY KacaTelbHON U XOp,I[Oﬁ IpHU pCHICHUH I'COMCTPHUYCCKHUX 3a1a4

6.9

BJ'IaI[eTB IIOHATHUCM OIIMCAHHOI'O ‘leTBIpéX}/TOJ'IbHI/IKa, IIPUMCHATDH CBOMCTBA
OITMCAHHOTI'O I-IGTI)IpéX}’I“OJII)HI/IK8, IIpU pCHICHUH 3aaa4

6.10

[TpuMeHSTH MOTyYeHHbIE 3HAHUS HAa MPAKTUKE — CTPOUTh MaTeMaTHYECKHE
MOJETH Ui 3ajJad pPeaJbHOM J>KU3HU M TIPOBOJIUTH COOTBETCTBYIOIIUE
BBIYUCIICHUS C IPUMEHEHUEM I10/100MsI U TPUTOHOMETPUH (TIONB3YSACH, T/e
HEO00X0MMO, KaJIbKYJISITOPOM)

9 KJIACC

Kon

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTAThl 0CBOEHNSI OCHOBHOI




npoBepsieMor
0 pe3yJbTara

06pa303aTean0ﬁ nporpaMMmbl OCHOBHOTI'O o0mIero 06pa30BaHHH

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKHE (YHKIMH OCTPHIX YTIJOB, HAaXOAUTh C HX
IOMOILBIO  pa3JM4yHbIE  JIEMEHTHl  HPSAMOYIOJBHOTO  TpPEyrojbHHUKa
(«pemieHue MTPAMOYTOJIBHBIX TPEYroibHUKOB»). Haxomauth (C moMoIbio
KaJIbKYJISITOPA) JUIMHBI U YIUIbI I HeTaOJIMYHbIX 3HAaUEHUI

6.2

ITonw30BaThCs (bOpMy.]'IaMI/I IMPUBCACHUA U OCHOBHBIM TPUT'OHOMCTPHYCCKUM
TOXACCTBOM JJIs1 HAXOXIACHUA COOTHOIIICHUM MCKAY TPUTOHOMCTPHYCCKUMHA
BCJIIMYHMHaAMU

6.3

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB U1l HAXOKICHMSI Pa3IMYHbIX
AJIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTOJIbHUKOBY ), IPUMEHSATh UX MPU
pELICHUU T€OMETPUYECKUX 3a1a4

6.4

Bnagerp mnoHsATHSMH  TIpeoOpa3oBaHHMS — MOJOOUS, COOTBETCTBEHHBIX
JIeMEeHTOB ToJ00HBIX (uryp. Ilomp3oBaThCsi CBOWCTBaAMH  MOAOOUS
MPOU3BOJBHBIX (GUTYP, YMETh BBIUUCIATH JJIMHBI U HAXOAWTHb YIJIBI Y
no100HEIX (uryp. [IpuMeHsITh CBOMCTBA MTOIOOUS B MPAKTUYECKHX 33a9ax.
YMeTh NPUBOAUTH MPUMEPHI TOJA0OHBIX (PUTYp B OKPYKAIOIIEM MUPE

6.5

[Tonp30BaThCsl TEOPEMAMHU O IPOU3BEIICHUN OTPE3KOB XOP/I, O TPOU3BEACHUN
OTPE3KOB CEKYIIHUX, O KBaJ[paTe KacaTelbHOU

6.6

[Tonp30BaTbCsl BEKTOpaMH, IOHUMATh WX T'€OMETPUYECKUN M (PU3HUYeCKHid
CMBICJI, IPUMEHATh MX B PEIICHUH M€OMETPUUYECKUX U (U3NYECKUX 3a/ad.
IIpuMeHATh CKaIsIpHOE MPOU3BEIECHNUE BEKTOPOB Ul HAXOXKJICHHS JUIMH U
YTJIOB

6.7

ITons30BaThCs MCETOAOM KOOpAWHAT Ha IINIOCKOCTH, IMPUMCHATH €ro B
PECICHUN TCOMECTPUUCCKHUX U NPAKTHUYCCKUX 3a1a4

6.8

BirageTs NMOHATHAMHM MPaBUIBHOTO MHOTOYT'OJIBHHMKA, JUIMHBI OKPYKHOCTH,
JUIMHBl JYT'M OKPYKHOCTU M DPAJAMaHHOW MEpPbI yIJIa, YMETh BBIYMUCIATH
IUIOAAp Kpyra M ero 4yacrtedl. IIpuMeHATh DOJydeHHBIE yMEHUS B
IIPAKTUYECKUX 3aa4ax

6.9

HaxonuTh ocM WM LEHTPhl CUMMETPUU (QUTYp, HNPUMEHSTH JABHKEHHS
IJIOCKOCTH B MPOCTENIINX CIydasx

6.10

[IpyMeHsITh MoJIy4eHHbIE 3HaHHs Ha MPAKTHUKE — CTPOUTh MaTeMaTHYEeCKUe
MOJEIN JJI 3a7ad pEeaJbHOM JXWU3HU U IPOBOJAUTH COOTBETCTBYIOLIME
BBIUHCJICHUS] C MMPUMEHEHHEM IOJ00MS U TPUTOHOMETPHUUECKUX (YHKIUN
(mOJIB3YSICh, T'JIe HEOOXOMMO, KAJIbKYJIITOPOM)




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COEPKAHMS
6 I'eomerpus

Havanpupie monsatus reomerpuu. Touka, mpsmas, OTpe30K, Jyd. Yros. Buuasl

6.1 yrioB. BeprukanbHele W CMEXHbIE yIuIbl. buccekrpuca yrina. JlomaHnas,
MHOT0OyroJbHUK. [lapaniesbHOCTh U NEPHEHANKYISIPHOCTD TPSIMBIX

6.2 Cummetrpuunbie ¢urypsl. OCHOBHBIE CBOMCTBAa OcCeBOM cummerpuu. [Ipumepst
CUMMETPUH B OKPY>KAIOILIEM MUPE

63 OCHOBHBIE ITOCTPOEHHUSI C TOMOIBIO LIUPKYJISL U JUHENKu. TpeyronbHuk. Bricora,
MeJraHa, OMCCeKTpUCa, UX CBOMCTBA

6.4 PaBHOOEIpeHHBIN 1 PABHOCTOPOHHUH TPeyrobHUKH. HepaBeHCTBO TpeyroiabHUKa

6.5 CBoiicTBa M MpHU3HAKK PaBHOOEIPEHHOrO TpeyrojbHHUKA. [Ipu3Haku paBeHCTBa
TPEYroJbHUKOB

6.6 CBoiicTBa M TNpU3HAKU NapalieldbHbIX OpsMbIX. CyMMa YIJIOB TPEYroJbHUKA.
BHelnue yripl TpeyrojapHuKa
[IpsmoyronbHblii  TpeyrosbHUK.  CBOWCTBO ~ MEIMAHbBl  MPSIMOYTOJIBHOIO

6.7 TpeyrojbHHUKa, IPOBEAEHHON K runoTeny3e. [Ipu3Haku paBeHCTBA MPSMOYTOJIbHBIX
TpeyroabHUKOB. [IpsSMOYroapHbIN TPEYTOIBHUK C YoM B 30°
HepaBeHcTBa B reoMeTpuH: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE

6.8 JOMaHOM, TeopemMa O OosblieM yrie U Oonbliell CTOpPOHE TPEYroJbHUKA.
[lepneHIUKyYJISIp M HAKJIOHHAs

6.9 I'eomeTrpuueckoe mecto Touek. buccekTpuca yria U cCepeJUHHbIN NEPIEHIUKYIIAP
K OTPE3KYy KaK FeOMETPUYECKHE MECTA TOUEK

6.10 OKpY’>XKHOCTh W KPYT, XOp/ia U JUaMeTp, X CBOMCTBA. B3anmHoe pacnonoxeHue
OKpYKHOCTH M npsimoii. KacarenbHast M cekyIiasi K OKpy>KHOCTH

6.11 OxpyXKHOCTb, BHHCaHHas B Yroj. BmucaHHas W oOmNMCaHHasg OKPYXHOCTH
TPEYTOJIbHUKA

8 KUIACC
Kon IIpoBepsieMblii 3J1IEeMEHT COAEPKAHUS
6 ['eomeTpus

6.1 UYetslpéxyrosnbHuku. [lapannenorpamm, ero npu3Haku 1 CBOMCTBA

6.2 [TpsimoyronbHUK, poMO, KBaJpaT, MX MPU3HAKU U CBOWCTBA

63 Tpanemusi, paBHOOOKasi Tpamenus, €€ CBOWCTBa M Tpu3HaKku. [IpsmoyronpHas
Tpaneuus

6.4 Meron ynBoenus meauansl. LlenTpansHas cummerpus. Teopema @aneca u Teopema
0 MPONOPHUHUOHAIBHBIX OTPE3KAX

6.5 CpenHue TMHUY TPEYTOJbHKKA U Tpanenuu. L{eHTp Macc TpeyroibHuKa

6.6 [Tonobue TpeyrosbHUKOB, Kodhdumuent mnomodus. I[lpuzHaku momoOus
TpeyroJipHUKOB. [IpuMeneHne noqo0usi Mpy peleHHH NPAKTUYECKHUX 3a/1a4

6.7 DopMyIIbl IS TUIOINAAM TPEYToJbHHUKA, ApaJieiorpaMMa, poMOa U Tpaneuu




6.8 CgoiicTBa miomiaaei reometpuueckux ¢puryp. OTHOIICHHE TIOMAIEH TT0T00HBIX
' ¢buryp
6.9 Brpluucnenue miomaaeil TpeyroabHUKOB M MHOIOYIOJBHHUKOB Ha KJIETYAaTOH
' Oymare
6.10 Teopema Iludaropa. Ilpumenenme Teopemsl I[ludaropa mpu pemeHun
) PAKTUYCCKUX 3a0a4
CuHyc, KOCHHYC, TaHI€HC OCTpPOro yrja MpsSMOYIOJbHOIO TPEYTOJbHUKA.
6.11 OCHOBHOE TPHUTOHOMETPHUYECKOE TOXIACCTBO. T[pPUTOHOMETpUYECKHUE (PYHKITUU
yraoB B 30°, 45° u 60°
6.12 BnucanHble M LIEHTpalibHBIE YIJIBI, YTOJ MEXAY KacaTelabHOW M XOpaoi. YTibl
) MEXIY XOpJaMU U CEKYIUMU
6.13 Brircannelie 1 onvcaHHbIC YETHIPEXYTOJILHUKHI
6.14 B3aumHoe pacrnonokenue nByx okpyxkHocTeil. Kacanue okpyxHocteid. OOiue
) KacaTeJbHbIE K IBYM OKPYKHOCTSIM
9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUA
6 ['eomeTpus
6.1 Cunyc, kocunyc, Tanreic yriaoB or 0 mo 180°. OcHOBHOE TPUTOHOMETPUYECKOE
) TOXJeCTBO. DOPMYJIbI IPUBEACHUS
6.2 Pemenue TtpeyronpHukoB. TeopemMa KOCHHYCOB M TeopeMa CHUHYCOB. Pemienue
) IPAKTUYECKUX 337a4 C MCII0JIb30BAaHUEM TEOPEMbI KOCUHYCOB U TEOPEMbBI CUHYCOB
6.3 ITpeo6pazoBanne nompodus. [1omodne COOTBETCTBEHHBIX JIEMEHTOB
6.4 Teopema 0 HpPOU3BENEHUU OTPE3KOB XOpPJA, TEOPEMBI O IPOU3BENECHUU OTPE3KOB
) CEKYIIUX, TeOpeMa O KBaJpare KacaTeJIbHOU
BexTop, anuHa (MOIynb) BEKTOpa, COHANPABICHHBIE BEKTOPHI, MPOTHUBOMOJIOKHO
6.5 HaIpaBJIEHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIlEpallH
HaJ BeKTopamu. PazioxeHue BeKTopa no JByM HEKOJUIMHEAPHBIM BEKTOpaM
6.6 Koopaunatsl Bektopa. CkansipHO€ MPOU3BEIECHUE BEKTOPOB, MPUMEHEHUE MJid
) HaXO0JI€HUs JJIMH U YIJIOB
JlexapToBbl KOOpJIMHATHI HA IUIOCKOCTH. YPaBHEHUs NPSAMOA M OKPYKHOCTH B
6.7 KOOpAMHATAX, MEPECEUEHUE OKPYKHOCTEH M MNpsAMBIX. MeTox KOOpAMHAT U €ro
NPUMEHEHNE
6.8 [IpaBHJIBHBIE MHOTOYTOJIbHUKH
6.9 JlnuHa okpykHocTH. I'pagycHas M paauaHHash Mepa YIa, BBIYMCIEHUE UIMH JIyT
) OKPYKHOCTEH
6.10 [Inomanp Kpyra, CEKTOpa, CErMEHTa
6.11 JIBIKEHUSI IUIOCKOCTM W BHYTPEHHHE CHUMMETpUu ¢uryp (3IeMeHTapHbIe
' npescranienus). [lapamiensusiii nepenoc. [loBopot




IMPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHMUS K PE3YJIbTATAM
OCBOEHHUS OCHOBHOM OBPA30BATEJBHOM MPOT'PAMMBI OCHOBHOI'O
OBLIET'O OBPA3OBAHUA

Kon
npoBepsieMor
0 TpeOOBaAHUSA

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOW 00pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOT0 001IIero
o0pa3zoBanusi Ha ocHOBe PI'OC

YMeHue onepupoBaTh NOHATUAMU: MHOXECTBO, IIOJIMHOKECTBO, ONEPALIUU
HaJ MHO’XECTBAMM; YMEHHUE ONEPUPOBATh MOHATUSAMU: Tpad, CBA3HBIN rpad,
JIEPEBO, LUKJ, IPUMEHATh UX MPHU PELICHUM 3aJa4; YMEHHUE HCIO0JIb30BaTh
rpajguyueckoe TPEACTaBICHWE MHOXKECTB JUIsl OINUCAaHUS peallbHBbIX
IPOIIECCOB U SIBJICHUH, IPH PEIICHUHM 3aJa4 M3 IPYTUX YUeOHBIX IPEIMETOB

YMeHHne OnepupoBaTh IOHATHAMH: OIIPEACICHHE, AKCUOMa, Teopema,
JIOKa3aTeNbCTBO;  YMEHME  paclo3HaBaTh  WCTHUHHBIE W JIOXKHBIC
BBICKA3bIBAaHUS, IIPUBOAUTH IIPUMEPBl U  KOHTPIPHUMEPHI, CTPOUTH
BBICKA3bIBaHUS M OTPULIAHUS BBICKA3bIBAHUHI

YMeHue onepupoBaTh IOHATHUAMM: HATypajlbHOE YHCIO, MPOCTOE U
COCTaBHOC YMCJIO, ACIIMMOCTb HATypaJbHBIX YHCCI, MPU3HAKU ANCIUMOCTH,
[[eJI0€ YHUCIIO, MOJYJIb YHciia, OOBIKHOBEHHAsI APOOb M JecsTHYHas POOb,
CTaHIAPTHBIA BUJ YHUCJA, PAMOHAJIBHOE YHKCIIO, UPPALMOHAIBHOE YHUCIIO,
apuMeTHuecKuil KBaJpaTHBIA KOpPEHb; YMEHHE BBINOIHITH JACUCTBUSA C
qucjiaMy, CpaBHHUBATL U YHNOPAAOYUBATH 4YHUCIA, NPCACTABIIATH 4YHCJIAa Ha
KOOPJIMHATHOM MpsIMOM, OKPYIJIATh YUCIA; YMEHHUE IENaTh NPUKUAKY U
OLICHKY p€3yJIbTaTa BHIYMCICHUI

YMeHue onepupoBaTh NOHATHUAMU: CTENEHb C LEJIbIM I0Ka3aTeleM,
apudmMeTHUeCKUi KBaJIpaTHBIN KOpEeHb, MHOTOUIEH, alredpandeckas 1poob,
TOKJIECTBO; 3HAKOMCTBO C KOPHEM HATYpaJIbHOM CTENEHU OO0JIbIIE €TUHULIBL;
YMEHHE BBIMIOJNHATH pPacu€Thl Mo Qopmyiam, mnpeoOpa3oBaHUs IEIbIX,
JIpOOHO-palMOHATBHBIX BEIPAKEHUH M BRIPAKCHUN C KOPHSIMH, Pa3JIOKEeHUE
MHOTOYJIeHa Ha MHOXXHTENHM, B TOM YHCJIE C HCIOIb30BaHUEM (opmyr
Pa3HOCTH KBa/IpaTOB U KBaJIpaTa CyMMbI U Pa3HOCTH

YMeHue oneprupoBaTh NOHATHUSAMMU: YUCIOBOE PABEHCTBO, YPaBHEHUE C OJTHON
IIEPEMEHHOM, YHCII0BOE HEPABEHCTBO, HEPABEHCTBO C NIEPEMEHHOM; YMEHHUE
peliath JIMHEHHbIE M KBaJpaTHbIE YpaBHEHMs, JAPOOHO-palMOHaJIbHbIE
YPaBHEHHs C OJHOW NEPEMEHHOW, CHUCTEMBI JIBYX JIMHEHHBIX ypaBHEHHH,
JUHEMHbIE HEpPaBeHCTBA M MX CHUCTEMbl, KBaJpaTHblE U JIpOOHO-
palOHaIbHBIE HEPAaBEHCTBA C OJHOM IEPEMEHHOW, B TOM YHCIE IpU
peuIeHuu 3a1a4 U3 APYruX NPEeIMETOB M IPAKTHYECKUX 3a]ad; YMEHHE
MCIIOJIb30BaTh KOOPIMHATHYIO NPAMYI0 M KOOPAMHATHYIO IIJIOCKOCTbH JUIS
1300paKeHMsl pelIeHU ypaBHEHUHN, HEPABEHCTB U CUCTEM

YMeHne omnepupoBaTh MOHATUSAMH: (YHKIHSA, rpaduk (yHKOHW, HYITH
GYHKIIUM, TPOMEXKYTKHM 3HAKOMOCTOSHCTBA, MPOMEXKYTKH BO3pacTaHUS,
yObIBaHUs, HAWMOONbIIEe W HAaWMEHBIICEe 3HAYCHUS (YHKIMH, YMEHUE
OTEepUpPOBaTh TMOHATUAMU: TMpsiMas MPOMOPIHMOHATBHOCTh, JIMHEHHAs
byHKIMs, KBaapaTHyHas (QyHKOUSA, oOpaTHas MPONOPIHUOHAIBHOCTD,
napabona, runepboia; yMeHue CTpouTh rpaduku GyHKIHUI, UCIIOIb30BATh
rpaduKku AJiS ONPENECTICHUS] CBOWCTB TPOLIECCOB M 3aBUCUMOCTEH, IJIs
pellIeHus 3aa4 U3 JPYruX Y4eOHbIX MPEIMETOB U PeallbHOM KU3HU; yMEHHE
BbIpaXkaTh OpPMYJIaMH 3aBUCUMOCTH MEX/1y BEJIMYMHAMHU




YMeHune onepupoBaTh MOHATUSMU: MOCIEA0BATENbHOCTh, apupMeTHIecKas
U TEOMETpUYECKas IIPOrpECcCUMU; YMEHHME HCIOJb30BaTh  CBOMCTBA
nocieAoBaTeabHOCTEH, GOPMYJIbl CyMMBbl U OOIIETO YjeHa MPHU pPEUIeHUH
3aj1a4, B TOM YHCJIe 3aJ1a4 U3 APYTUX Y4eOHBIX MPEIMETOB U pealbHON KU3HU

YMeHue pemiars 3aJja4 pa3HbIX TUIOB (B TOM YKCJIE HA MPOLEHTHI, T0IH U
YacTH, JBWKEHHUE, paboTy, LIeHy TOBapOB U CTOMMOCTb MOKYIIOK M YCIYT,
HAJIOTH, 3aJa4d W3 OOJNACTH YIpPaBIEHUS JIMYHBIMA U CEMEHHBIMU
¢dbuHaHCaMM); YMEHUE COCTaBIISITh BBHIPAXKEHUS, YPAaBHEHUS, HEPABEHCTBA U
CHUCTEMBbl TIO YCJOBHMIO 3a/laud, HCCJIEIOBAaTh IOJIYYEHHOE pEIICHUuE U
OILICHUBATH MPABAONOI00HOCTH MOTYYEHHBIX PE3YJIHTATOB

YMeHne onepupoBath MOHIATUAMU: (UTYpa, TOYKA, OTPE30K, MpsMasi, Jyd,
JOMaHasl, YrojJ, MHOTOYI'OJbHHUK, TPEYIOJbHUK, pPaBHOOCAPCHHBIA U
PaBHOCTOPOHHHI TPEYTOJILHUKHU, MPSIMOYTOIBHBIA TPEYTOJIbHUK, MEHaHa,
OHcceKTpuca 1 BbICOTA TPEYTOJIbHUKA, YETHIPEXYTOJIbHUK, TAPAJIIEIOrPaMM,
poMO, TpPSIMOYTOJbHHK, KBajapaT, Tpameuusi; OKPYKHOCTh, KpYT,
KacaTelbHas; 3HAKOMCTBO C TIPOCTPAaHCTBEHHBIMH (QHUTypamMH; yMEHHUE
pemarh 3aJa4d, B TOM YHUCIIE W3 MOBCEIHEBHOM JKM3HU, Ha HaXOXJICHUE
TreOMETPUYECKUX BEJIMYMH C MPUMEHEHHEM H3yYeHHBIX CBOWCTB (QUTYp U
(dhakToB

10

YMeHue omnepupoBaTh IMOHATUSMHU: PaBEHCTBO  (Uryp, paBEeHCTBO
TPEYrOJbHUKOB; NapauIeIbHOCTh U MEPHEHAMKYJISIPHOCTh MNPSAMBIX, YroJl
MEXy IPSIMbIMU, IEPIICHANKYIISAP, HAKIOHHAS, MPOeKus, nogodue duryp,
MOOOHBIE TPEYTOJbHUKH, CHUMMETPHSI OTHOCHUTEIBHO TOYKH U TIPSIMOM;
YMEHHE paclo3HaBaTh PaBEHCTBO, CHUMMETpUIO U mojobue uryp,
MapajuIeIbHOCTh U MEPIECHIUKYJISIPHOCTH MPSIMbBIX B OKPY>KAIOIIEM MHUPE

11

YMeHue ornepupoBaTh MOHATHUSMU: JJIMHA, PACCTOSHUE, YToji (BEIMYMHA
yriia, CHHYC ¥ KOCHHYC yTja TPeyrojbHHKA), IUIOMIA/lb; YMEHUE OLEHUBATh
pa3Mepsl IPEeIMETOB U 0OBEKTOB B OKPYKAIOIIEM MUPE; YMEHUE MPUMEHSTh
dbopMyIbl IEpUMETPa U TUIOIIATU MHOTOYTOJIbHUKOB, IITMHBI OKPY>KHOCTH U
IUIOIAAM Kpyra, oObeMa MPSMOYTOJBHOTO TMapajiesienunena; yMeHHe
MPUMEHSATH MPU3HAKU PaBEHCTBA TPEYTOJILHUKOB, TEOPEMY O CyMMeE YTJIOB
TpeyrojapHuKa, TeopeMy Iludaropa, TPUTOHOMETPUYECKUE COOTHOIICHUS
JUTSI BBIYMCIICHUS ITTUH, PACCTOSIHUH, TTOMIAeH

12

Ymenne  u3obpaxarb  miuockue  GUTypsl W UX  KOMOMHaIUW,
MPOCTPAHCTBEHHbIE (PUTYpPHI OT PYyKH, C TOMOMIBI0  UYEPTEKHBIX
MHCTPYMEHTOB U AJIEKTPOHHBIX CPEACTB MO TEKCTOBOMY HMJIM CUMBOJIBHOMY
OINMCAHHUIO

13

YMeHue onepupoBaTh IHMOHATHAMU: INPSAMOYTOJIbHAs CUCTEMA KOOPJIHHAT;
KOOPIMHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB, IIPOU3BEIECHUE BEKTOpa Ha
YHCIIO, CKAJSIPHOE ITPOU3BEICHUE BEKTOPOB; YMEHUE UCII0JI30BAaTh BEKTOPBI
Y KOOPAMHATBI JIs NIPEACTaBICHUA JaHHBIX U PEIICHMS 3a/1a4, B TOM YHCIIE
U3 IPYTUX Y4eOHBIX MPEIMETOB U peaIbHON JKU3HU

14

YMeHue onepupoBaTh NOHATHUSMU: CTOJIOMKOBBIE U KPYTOBBIE JUArpaMMBbl,
TaOJIUIIBI, CpesiHee apu(mMeTHIecKoe, MeiaHa, HauOoJIbIIee 1 HauMEeHbIIee
3HaUeHMsA,  pa3Max  4YHUCIOBOro  HaOopa;  yMeHHME  M3BICKarTh,
UHTEPIPETHUPOBATh U MPeoOpPa30BbIBATh HHPOPMALIMIO, IPEACTABICHHYIO B
TabIMIax ¥ Ha JuarpaMmax, OTpa)kalollyl0 CBOWCTBAa U XapaKTEPUCTHKHU
peanbHbIX NPOLIECCOB M SBICHUH; YMEHHME paclo3HaBaTh W3MEHYMBBIE
BEJIMYMHBI B OKPY’KaIOILEM MHUpE




15

YMeHue onepupoBaTh TOHATHSAMHU: CIyYalHBIA ONBIT  (CIyY9alHBIN
HKCIEPUMEHT), JJIEMEHTAPHOE COOBITHE (IIEMEHTAPHBII UCXO/) CIyYaifHOTO
OmbITa, ClIy4yailHoe COOBITHE, BEPOSTHOCTH COOBITHS; YMEHHE HaXOAWUTh
BCPOATHOCTHU CquaﬁHbIX CO6LITPII>'I B OIIbITaX C PaBHOBO3MOXHBIMU
AIIEMEHTAapHBIMU  COOBITUAMM; YMEHHE pelaTh 3ajJadd  METOJIOM
OpPraHW30BAaHHOTO Tiepedopa U C HCIOJIB30BAHMEM IMPABWIIa YMHOXKCHHUS;
YMEHHE OLIEHUBATh BEPOSITHOCTH peabHBIX COOBITUIN U SBJICHUH, TOHUMATh
POJib MNPAKTUYCCKU  OOCTOBCPHBIX U  MaJIOBCPOATHBIX CO6LITPII>'I B
OKpYXaloIleM MHUpPE M B >KU3HH;, 3HAKOMCTBO C IOHSTHEM HE3aBHCHMBIX
CO6LITPII>1; 3HAaKOMCTBO C 3aKOHOM 6OJ'H>I_HI/IX YHUCCII U €TO POJIbIO B MAaCCOBBIX
SIBJICHUSIX

16

YMeHue BeIOUpaTh MOAXOSANINN W3YUEHHBIM METOM JJIs peIeHUs 3aJauu,
MPUBOAUTH MPUMEPHl MATEMaTHYECKUX 3aKOHOMEPHOCTEH B MpUpOJE U
KU3HU, paclo3HaBaTh MPOSIBJICHUE 3aKOHOB MAaT€MaTUKHM B HCKYCCTBE,
ONUCHIBaTh OTJEIbHBIE BBIJAIOLIMECS PE3YIbTaThl, MOJYYCHHBIE B XOJI€
pa3BUTHS MaTEMATHUKH KaK HAYKH, MPUBOJUTH MPUMEPHI MATEMATUUYECKUX
OTKPBITHI U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOU HCTOPUU




HEPEYEHbB 2JIEMEHTOB COAEPXKAHMUSA, ITIPOBEPAEMbBIX HA OI'2 110

MATEMATHKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yuciia v BBIYUCIICHUS
1.1 HatypasibHble u niesble unciia. [Ipu3Haku 1eIMMOCTH HENbIX YHCel
12 OOBIKHOBEHHBIE U JAECATHYHBIE IPOOHU, MPOLEHTHI, OECKOHEUHbIE MEPUOJUUECKUE
) Jpobu
1.3 PanmonanpHble yncia. ApudMeTndeckue onepalny ¢ paluoHAIbHBIMU YUCIaMU
1.4 JeiicTButenpHble yncia. ApudmMeTnyeckue onepaumy ¢ AeNCTBUTEIbHBIMU YHCIAMU
15 HpI/I6J'II/DKéI-£HI)IC BBIUHCIICHMS], IPaBUJIa OKPYTJIEHUS, IPUKUIKA U OLIEHKa pe3yibTara
BBIUHCIICHUN
2 Anrebpanueckue BbIpaXKEeHUs
2.1 bykBeHHbIE BbIpa)K€HHUS (BBIPAXKECHHUSI C IEPEMEHHBIMU)
29 Crenens ¢ nensiM nokasareneM. CTeneHb ¢ palMOHaIbHBIM NOKa3aTesneM. CBolicTBa
CTENeHH
2.3 MHoOTrOo4WwIeHb!
2.4 Anrebpanueckast 1po0b
25 Apudmernueckuit KOpeHb HaTypaJbHOW cTemneHu. [leficTBus ¢ apupMETHIECCKUMH
KOPHSIMHM HaTypaJbHON CTENEHU
3 YpaBHEHMs U HEpaBEHCTBA
3.1 Llenbie u 1poOHO-paIoHaIbHBIE YpaBHEeHHUsl. CHCTEMBI M COBOKYITHOCTH YPaBHEHHH
39 Ilensie u ApoOHO-palMOHANbHBIE HepaBeHCTBAa. CHCTEMBI W COBOKYITHOCTH
HEPABCHCTB
3.3 Penrenne TeKCTOBEIX 3a1a4
4 YucnoBble NOCIEN0BATENBHOCTH
4.1 [TocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUs MTOC]IEA0BATEILHOCTEH
4.2 Apudmernueckas 1 reoMeTpuueckas nporpeccuu. Popmyra CI0KHbIX MPOLIEHTOB
5 DyHKIMHU
@Oyukiys, cnocoOsl 3aganus GyHkmu. I'padux Gynkuu. ObmactTs onpeneneHus u
51 MHOKeCTBO 3HaueHui ¢yHkuuu. Hynu @ynkuuu. [IpomMexxyTku 3HAKOMOCTOSIHCTBA.
o [TpomMexxyTKM MOHOTOHHOCTH (YHKIMHU. MakCUMyMbl W MHUHUMYMBI (DYyHKIHH.
Haubosbiiee 1 HauMeHplee 3HaueHne QyHKIMN Ha TPOMEKYTKE
6 KoopauHaTel Ha IpsIMON M MIJIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlekapToBbI KOOPIMHATHI HA TJIOCKOCTH
7 ['eomeTrpus
7.1 I'eomerpuyeckue GuUrypsl u uX CBOMCTBA
7.2 TpeyrojapHUK
7.3 MHOTOYTOJTEHUKHT
7.4 OKpy’KHOCTb U KpyT
7.5 M3mepeHne reoMeTpuueCKuX BEJIMYUH
7.6 BekTopbl Ha IIOCKOCTH




BeposiTHOCTB U cTaTHCTHKA

8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB

8.3 KomOunaropuka

8.4 MHoxkecTBa

8.5 I'padnr




YUYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA30OBATEJBHOI'O ITPOLIECCA
OBSA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YYUEHUKA
Maremaruka. ['eomerpusi: 7 - 9-e kinacchel: 6a30BbIi YpOBEeHb: yueOHUK; 14-e nznanue, nepepadoTaHHOE,
7-9 xmacc/ Atamacsa JI.C., byryzoB B.®., Kamomme C.b. u np., AKmuoHepHOe OOIIECTBO
«M3narenscTBO «IIpocBemieHne»

METOAUYECKHUE MATEPHAJIBI 1JIS1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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