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IosicHuTeILHAA 3aNNCKA

JlanHasi mporpaMMa pa3pa6oTaHa Ha OCHOBe:

®denepanabHOTO rocy1apCTBEHHOT0 00pa30BaTeIbHOIO CTaHAapTa OCHOBHOT'O 00111ero oopa3oBanus ( mpukaz MuHucTepcTBa
oOpazoBanus u Hayku Poccuiickoit deneparmu ot 17 nexadpst 2010 r. Ne 1897)

[TpumepHO# mporpammsl 1o yueOHbIM npeaMeraMm «MatemaTtuka 5 — 9 knacc: npoekt» — M.: IIpocsemenue, 2011 r
[Tporpammsl 1o reoMeTpuu AJi17-9 kiaccoB 00111€00pa3z0BaTENbHBIX IKOJI

k yueonuky JI.C. Aranacsna u np. (M.: IIpocsemenue, 2013).

®enepanbHoro nepeuHs yueOHukoB Ha 2015 - 2016 y4eOHBII roja, peKOMEHI0BaHHOTO MHUHUCTEPCTBOM 00pa3oBaHUs U
Hayku P® k ncnonb3oBanuio B o0pa3zoBaTeabHOM mpoiiecce B OV

C yuerom TpeOOBaHMI K OCHAIEHHIO 00pa30BaTEIbHOIO MPOLECCAa B COOTBETCTBUM C COAEPKATEIbHBIM HAIOJIHEHUEM
y4eOHBIX MPEAMETOB (PeaepaTbHOr0 KOMIIOHEHTA TOCYIapCTBEHHOIO  CTaHAapTa o0uiero oopa3oBaHus;

Iesn o0yuenust

OO0y4deHne MaTeMaTHUKE B OCHOBHOM IIKOJI€ HAMPABJICHO HA TOCTIKEHUE CICAYIOIINX 1IEJICH:

1. B Hanpae/ieHuU IHYHOCMHO020 pazeumus.

Pa3BUTHUC JIOTUICCKOI'O U KPUTHYCCKOT'O MBIIIIJICHUA, KYJIbTYPBI PCUH, CIIOCOOHOCTH K YMCTBCHHOMY 3KCIICPHUMCHTY

dbopMupoBaHUE Y YYAIIMXCS WHTEIUICKTYyaJlbHOH YECTHOCTH H OOBEKTUBHOCTH, CIIOCOOHOCTH K TIPEOOJICHHUIO
MBICITUTEIbHBIX CTEPEOTUIIOB, BRITEKAIOIINX U3 OOBIICHHOTO OIbITA;

BOCIIUTAHHUC Ka4ycCTB JINYHOCTH, O6GCHC‘II/IBaIOI]_II/IX COMAJIbHYIO MO6I/IJ'IBHOCTB, CIIOCOOHOCTh IMIPUHUMATDb
CaMOCTOATCIIbHBIC PCIICHUA

dbopMupoBaHUE KAUe€CTB MBIIIUICHUS, HEOOXOIUMBIX ISl aIaNTallid B COBPEMEHHOM MH()OPMAIIMOHHOM OOIIECTBE;



® pa3BHUTHE UHTEpPECa K MATEMATHUYECKOMY TBOPUYECTBY U MAaTEMATUUYECKHUX CITIOCOOHOCTEM.
2. B memanpeomemnom nanpaenenuu:

* (opMupoBaHue MpeACTABICHUN O MaTeMaTUKE KaK YacTU OOIIEYETIOBEYECKONW KYJIbTYphl, O 3HAUMMOCTH MAaTE€MaTUKU B
Pa3BUTUM [IUBUJIU3AIMN U COBPEMEHHOT'O OOIIECTRA;

® pPa3BUTHUC HpC,Z[CTaBJ'ICHI/II\/'I O MaTE€EMAaTHUKE KaK (bopMe OoInmucaHus U MCTOAC ITO3HAHU A I[efICTBPITCJIBHOCTI/I, CO31aHHC YCJ]OBI/Iﬁ
JIIsA HpI/IO6p€T€HI/ISI IICPBOHAYAIIBHOI'O OIIbITA MATECMATHYCCKOT'O MOJACIINPOBAHU

d (I)OpMI/IPOBaHI/IC 06HII/IX CIIoco0o0B HHTCHH@KTyaHBHOﬁ ACATCIIbHOCTH, XAPAKTCPHBIX JII MATCMATUKH W SABJIAIOIIUXCA
OCHOBOM IT03HABATEIILHOU KYJIbTYPBI, 3HAYUMOM AJISL pa3JINYHBIX C(bep YeJI0BEUYECKOU ACATCIBHOCTH.

3. B npeomemmnom nanpasenenuu:

® OBJIaACHHUC MATCMATHYCCKMMH 3HAHUAMU U YMCHUSMU, HCO6XOJII/IMBIMI/I AJI1 IPOJOJIKCHUA O6yquI/I$I B CTapmeﬁ HIKOJIC
HNJIN MHBIX O6H_I€O6p330BaTeJ'IBHBIX YUPCKACHUAX, U3YUCHUA CMCIKHBIX NTUCHUIINH, IIPUMCHCHUS B HOBCCHHeBHOﬁ KHN3HH,

® CO3JaHHC (I)yHlIaMCHTa JJIA MaTeMaTUYCCKOIro pa3BUTHA, q)OpMI/IpOBaHI/ISI MCXaHHU3MOB MBIIJICHUA, XAPAKTCPHBIX I
MaTeMaTHUUYEeCKOM ACATCIIBHOCTH.



O01masg XapaKkTepUCTHKA VIEOHOr0 nmpeaIMeTa

Maremaruueckoe 0oOpa3oBaHHME B OCHOBHOM IIKOJIE CKJIAJbIBAETCS U3 CIEAYIOLIUX COJEP’KATENbHbIX KOMIIOHEHTOB (TOYHbBIE
Ha3BaHUs OJIOKOB): apugmemuxa,; ancedpa; ceomempusl; 1emMeHmvl KOMOUHAMOPUKY, MeopUU 8ePOSMHOCIEN, CIAMUCMUKY U
n0euxu. B cBoel COBOKYITHOCTHA OHH OTPayKaroT OOraThlil ONBIT 00yYEHUs] MATEMAaTUKE B HAILLIEH CTPaHEe, YYUTHIBAIOT COBPEMEHHbIE
TEHJEHLUUN OTEUYECTBEHHOW M 3apyO€KHOM IIKOJbI U MO3BOJSIOT PEaJnu30BaTh MOCTaBICHHBIE MEPE]] MIKOJIbHBIM 00pa30BaHUEM
He’a Ha MH(OPMAIMOHHO €MKOM M NMPAKTHYECKHM 3HAYUMOM Marepuaie. ITH COAep)KaTelbHble KOMIOHEHThI, Pa3BUBAsCh Ha
NPOTSKEHUH BCEX JIET 00yUeHHUs, €CTECTBEHHBIM 00pa30M NEPEIIETAI0TCS U B3aUMOJEHCTBYIOT B YU€OHBIX KypCax.

l'eomempuss — OAVMH W3 BaKHEWIIUX KOMIIOHEHTOB MAaTEMaTHMYECKOro 00pa3oBaHUs, HEOOXOIMMBIM A NpuoOpeTeHUs
KOHKPETHBIX 3HaHMM O MPOCTPAHCTBE M IPAKTUYECKH 3HAUYMMBIX YMEHUH, (OpPMHUPOBaHHUS S3bIKa ONMCAHHUA OOBEKTOB
OKpY’KaIoIlIEr0 MHpa, JUIsl pa3BUTHUSA MPOCTPAHCTBEHHOTO BOOOPAKEHUS U MHTYULMHM, MaTeMaTU4YECKOW KyJIbTYpbl, IS
ACTETUYECKOT0 BOCHUTaHMUs oOydaromuxcs. V3yueHue reoMeTpuu BHOCUT BKJIAJ B PAa3BUTHE JIOTUYECKOTO MBIIUICHMS, B
(dbopMupoBaHue MOHATHS JOKA3aTENbCTBA.

Taxum 00pa3oM, B X0A€ OCBOCHHMSI COAECPKAHMS Kypca ydallluecs 0Jy4atoT BO3MOKHOCTD:

pa3BUTh NPEICTABICHUE O YHUCJIE W POJM BBIUYKMCIECHUN B YEIOBEUYECKOW MpaKTHKE; CHOPMHUPOBATH MPAKTHUECKUE HABBIKU
BBINIOJIHEHUSI YCTHBIX, TUCbMEHHBIX, HHCTPYMEHTAJIbHBIX BBIUMCIECHUH, pa3BUTh BEIYUCIUTEIBHYIO KYIbTYPY;

Pa3BUTh MIPOCTPAHCTBEHHBIE NPEACTABICHUS U N300pa3UTENbHbIE YMEHUS, OCBOUTH OCHOBHBIE (DAKTBHI U METObI IIAHUMETPUH,
NO3HAKOMMTHCSI C IPOCTEHIIIMMHU IPOCTPAHCTBEHHBIMU TEIAMU U UX CBONCTBaMU;

Pa3BUTH JIOTHYECKOE MBIIIJIEHUE U PEUb — YMEHUS JIOTHYECKH 0OOCHOBBIBATh CYK/I€HUS, IPOBOAUTH HECIIOKHbBIE CUCTEMATH3aL1H,
IPUBOJNUTH IPUMEPHl W KOHTPHPHUMEPHI, HCIIOJIB30BaTh PA3JIUYHbIC S3bIKM MAaTEMaTHKH (CIOBECHBIM, CHMBOJIUYECKHUH,
rpaduyeckuit) s WITIOCTPALUK, HHTEPIPETalui, apTYMEHTAIlUN U J0Ka3aTelIbCTBRA;

copMUpOBaTh TMpEACTaBICHUS 00 H3y4yaeMbIX MOHATUAX W METOAAaX KaK BaXHEMIIMX CpeACTBAX MAaTeMaTUYECKOTO
MOJIEJIMPOBAHUS PEAIBHBIX IPOIIECCOB U SIBICHHIA.

B pesynbpraTe 0CBOEHMS Kypca FeOMEeTpUN 7 Kilacca yJalluecs IoJdydaroT IpeIcTaBiIeHe 00 OCHOBHBIX (PUrypaxX Ha IUIOCKOCTH U
UX CBOMCTBax; MpUOOPETAIOT HABBIKM I'€OMETPUYECKUX MOCTPOCHUU, HEOOXOAMMBbIE JI BBIIIOJIHEHHUS YacTO BCTPEHAIOIIMXCSA



Fpa(i)I/I‘leCKI/IX pa60T, d TAaKKC HABBIKHM HM3MCPCHHUA W BBIYUCIICHUA OJIHWH, YIJIOB, IIPUMCHSACMBIC OJIA PCUHICHUA pa3H006pa3H51x
IrCOMCTPHUUCCKHUX U ITPAKTHYCCKUX 3a/1a4.



MecTo npeaMeTa B Y4€OHOM ILIAHE

CornacHo denepanbHOMy 6a3uCHOMY y4eOHOMY IIJIaHy MporpaMMa paccyrTaHa Ha 68 yacoB B roj (2uaca B HEJENIO).

Pe3yabTaThl 0CBOEHHSI YUEOHOI0 IIPeIMeTa

[Tporpamma oGecrieuynBaeT JOCTHIKCHUS CICAYIOIIMX PE3yJIbTaTOB OCBOCHHUS 00pa30BaTEIbHOM MPOrpaMMbl OCHOBHOT'O OOIIEIO
oOpa3oBaHUs:
JUYHOCHIHDLE:

. dbopMHUpOBaHNE OTBETCTBEHHOTO OTHOIICHUS K YYEHHIO, TOTOBHOCTH W CIIOCOOHOCTH OOYYaIOIMUXCS K CAMOPA3BUTHIO H
caM000pa30BaHUIO HA OCHOBE MOTHBALIMKM K 00YUYEHUIO U MO3HAHUIO, BEIOOPY JajgbHEHero o0pa3oBanus Ha 0a3e OpUEHTUPOBKU
B mupe mnpodeccuii U npodecCuoHaNbHBIX MNPEANOYTEHUM, OCO3HAHHOMY IOCTPOCHUIO WHIWBHUAYAJIbHOW OOpa3oBaTeIbHOMN
TPACKTOPUHU C YUETOM YCTOMYMBBIX MTO3HABATEIbHBIX UHTEPECOB;

. dbopMUpOBaHUE IIEJIOCTHOTO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKH U
OOIIIECTBEHHON MTPAKTUKH;

. dbopMupoBaHNE KOMMYHUKATUBHOW KOMIIETEHTHOCTU W OOIICHUU M COTPYJHUYECTBE CO CBEPCTHUKAMHM, CTAPIIUMH U
MJIQAIIMMA B 0Opa30BaTeNbHOW, OOINECTBEHHO TMOJE3HOW, Y4YeOHO-UCCIeNOBAaTeIbCKOM, TBOPYECKOM U JPYrUX BUJAX

NEATEIIbHOCTH;

. YMEHHE SICHO, TOYHO, I'PaMOTHO M3J1araTb CBOM MBICIM B YCTHOM M NMUCBMEHHOW PEYH, IOHMMATh CMBICJ MOCTaBJIEHHON
3a/1a4M, BBICTPAUBATh apIyMEHTALMIO, IPUBOJAUTH IPUMEPHI U KOHTPIIPUMEDHI;

. KPUTUYHOCTH MBILUJIEHUS, YMEHHE PACIIO3HABATh JJOTUYECKU HEKOPPEKTHBIE BhICKA3bIBAHUSA, OTJIMYATh TUIOTE3Y OT (PaKTa;
. KpEaTUBHOCTb MBIIIICHUSA, UHULIMATUBY, HAXOUYUBOCTh, AKTUBHOCTH IIPU PEILIEHUU T€OMETPUUECKUX 3a1a4;

. YMEHHE KOHTPOJIMPOBATh MPOLECC U PE3YIIbTAT YUEOHOM MaTeMaTHUECKON JAESITEIbHOCTH;

. CIOCOOHOCTh K IMOLIMOHAJILHOMY BOCHPUSATHIO MaTEMaTHUECKUX OOBEKTOB, 3a/1a4, PEIICHUH, pacCy KICHHH;
Memanpeomenmyle:

peSVAIMUGHble YHUBEPCAIbHbIE V’{€6Hbl€ oelicmeausi:




. YMEHHE CaMOCTOSITEIILHO IJIaHUPOBATh allbTEPHATHUBHBIC IMyTH IOCTWKCHHS IIeJe, OCO3HAHHO BBHIOMpATh Hamboee
3¢ deKTUBHBIE CIOCOOBI pelIeHHS YIeOHBIX U TO3HABATEIHHBIX 33/1a4;

. YMEHHE OCYIIECTBIATh KOHTPOJIb IO Pe3yJIbTaTy M CIoco0y JEHCTBHUS HA YPOBHE MPOHW3BOJHLHOTO BHUMAHUS W BHOCHUTH
HEO0OXOMMBIC KOPPEKTUBHI;

. YMECHHE aJICKBAaTHO OIICHHBATH INPABUIHLHOCTh WM OIMMOOYHOCTH BBHITIOJHEHHUS Y4YeOHOH 3anaud, e¢ OOBEKTHBHYIO
TPYIHOCTb U COOCTBECHHBIC BO3MOKHOCTH €€ PEIICHUS;

. NMOHMMAaHUE CYIIHOCTH aJTOPHUTMHYECKHUX MPEINHCAHUNA M YMEHHE JIeHCTBOBaTb B COOTBETCTBUH C TMPEIOKCHHBIM
AJITOPUTMOM;

. YMEHHE CaMOCTOSITEIbHO CTaBUTH IICNIM, BHIOMPATh W CO3[aBaTh AJITOPUTMBI IS PEIICHUS y4eOHBIX MaTEeMaTHYECKHX
npo0bJiem;

. yYMEHHE TUIAHUPOBATh M OCYIIECTBIIAT JeATSILHOCTD, HAITPABIICHHYIO Ha PEIICHUE 3a]1a4 UCCIICIOBATEIILCKOTO XapaKTepa,
no3HasamebHble YHUBEPCAlbHble VieOHble OeUCNEUsl.

. OCO3HAaHHOE BIIAJICHUE JIOTHYECCKUMHU JICUCTBUSIMU OIpPEIEICHUS TMOHATUM, OOOOIIEHUs, YCTAaHOBJICHHUS aHAJIOTHUH,
KJ1accu(UKaIMi Ha OCHOBE CAMOCTOSITEILHOTO BEIOOpA OCHOBAHUI U KPUTEPUEB, YCTAHOBIICHUS POJIOBUIOBBIX CBSI3EH;

. YMEHHUE YCTAaHABJIMBATH NPUYMHHO-CIICICTBEHHBIC CBSI3UM, CTPOUTH JIOTUYECKOE PACCYKICHHUE, YMO3AKIIOYEHUE
(MHAYKTUBHOE, IETYKTUBHOE U TI0 AaHAJIOTHU) U BBIBO/IbI;

. YMEHHUE CO3/1aBaTh, MPUMEHITh U MPeoOpPa30BbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA, MOJACIU M CXEMbI JIJIsi pelIeHUs
y4eOHBIX U IMO3HABATENIbHBIX 337144,

. dbopMupoBaHue W pa3BUTHE Y4yeOHOM U OOIIENOJb30BATEIHLCKON KOMIIETEHTHOCTH B O0JIACTH  HMCIOJB30BAHUS
nH(OPMAITMOHHO-KOMMYHUKAIIMOHHBIX TexHoyoruil (MK T-koMneTeHTHOCTH);

. dbopmMupoBaHUE TTEPBOHAYATLHBIX MPEICTABICHUN 00 MAESIX U O METOaX MaTEeMAaTUKU KaK YHUBEPCAIBHOM SI3bIKE HAYKU U
TEXHUKH, CPEACTBE MOAECITUPOBAHUS ABJICHUN U TPOLECCOB;

. YMEHUE BUJIETh MAaTEMATUYECKYIO 33/lauyy B KOHTEKCTE MPOOJIEMHON CUTyallud B JPYTUX JUCLHUIUIMHAX, B OKPYXKaOIIei
KU3HU;



. YMEHHE HAXOJWTh B Pa3jIMYHBIX MCTOYHHKAX WH(OPMALNIO, HEOOXOIUMYIO /ISl PEIICHUS MAaTeMaTUYeCKUX MpoOiieM, n
NPEJICTABIIATh €€ B MOHATHON (hopMe; MpUHUMATh PEIICHWE B YCIOBUSAX HETOTHOW M M30BITOYHOHN, TOYHOW M BEPOSTHOCTHOMN
uHbOopMaIy;

. YMEHHUE TMOHUMAaTh W MCIOJb30BaTh MAaTEMAaTHUYECKUE CPEJCTBA HATSAIHOCTU (PUCYHKU, YEPTEXKHU, CXEMbl U Ip.) s
WUTIOCTPALIUK, UHTEPIIPETALINY, ApTyMEHTAIIUH;

. YMEHHUE BBIIBUTATh TUIIOTE3bI MIPU PEIICHUU YUEOHBIX 33/1a4 U TIOHUMATh HEOOXOJUMOCTh UX TIPOBEPKU;

. yMEHUE MPUMEHSITh UHIYKTUBHbBIC U JI€TyKTUBHBIE CIIOCOOBI PACCYKICHUM, BUACTh Pa3INYHbIE CTPATET U PEIICHUS 3a]1ay;
KOMMYHUKAMUBHbLE YHUBEPCANIbHbIE Y4eOHble OelCmEUs..

. YMEHHE OpPTraHU30BbIBATh YU€OHOE COTPYIHUIECTBO U COBMECTHYIO JICATEIIbHOCTh C YUUTEIEM U CBEPCTHUKAMHU: OTIPEACIISTh
1EJTH, pacupeacssiTh GYHKIIUU U POJIM YYACTHUKOB, OOIIHE CITIOCOOBI pabOThI;

. yMeHHEe paboTaTh B IpyIIe: HAXOAUTh 00IIee PeIIeHUE U pa3periaTh KOHMINKTH Ha OCHOBE COTJIAaCOBAHUS MTO3UIINHI U yueTa
HWHTEPECOB;

. CIyIIaTh MapTHEpa;

. dbopMyIUpoBaTh, APTYMEHTUPOBATH U OTCTAUBATh CBO€ MHEHUE;

npeomemmuble:

IIpeaMeTHBIM pe3yIbTATOM M3y4YeHHsI Kypca SBJIAETCH CPOPMUPOBAHHOCTD CJIEAYIOIIUX YMEHUIA:
* MOJIb30BATHCSI TEOMETPUUECKUM A3bIKOM JUIsl OITMCAHUS IPEIMETOB OKPYIKAIOLIETO MUPA;
* pacrno3HaBaTh T€OMETpUUECKUE (PUTYPBI, pa3InuyaTh UX B3aUMHOE PACTIOJIOKEHUE;

* n300paxarb reOMETPUUECKUE (PUTYPBI; BHIMOIHATH YEPTEKHU MO YCIOBHIO 33]1a4H; OCYIIECTBIATh IpeoOpa3zoBaHus Guryp;



* pacro3HaBaTh Ha YEPTEKaX, MOJCIAX U B OKPY KarOIIelH 00CTaHOBKE OCHOBHBIC MPOCTPAHCTBEHHBIE TENa, M300paKaTh UX;

* B IIPOCTEUIIMX CIIydasX CTPOUTH CEUCHUS U Pa3BEPTKU MPOCTPAHCTBEHHBIX TE;

* MPOBOJUTH OINEpPaALUK HAJl BEKTOPAMU, BBIYUCISATH JITTMHY U KOOPAUHATHI BEKTOPA, YTOJI MEXKAY BEKTOPaAMH;

* BBIYMCIISATH 3HAYCHUS T€OMETPUUECKUX BEJIMUUH(JIUH, YTJIOB, IUIONIaAeH, 00beMOB); B TOM uucie: ais yrioB oT 0 go 180°
ONpEACNISITh 3HAYEHUS TPUTOHOMETPUYECKUX (PYHKIMM 10 3aJaHHBIM 3HAYEHUSIM YTIJIOB, HAXOJWTh 3HAYCHUS
TPUTOHOMETPUYECKUX (PYHKIMM 110 3HAYEHUIO OJHOW M3 HHMX, HAXOAUTh CTOPOHBI, YIJbI U BBIYUCIATH TUIOMIATN
TPEYTOJBLHUKOB, JIJTUHBI JIOMAHBIX, TyT OKPY>KHOCTH, TIJIOIIAIeH OCHOBHBIX T€OMETPUUECKUX PUTYpP U (PUTYP, COCTABICHHBIX
13 HUX;

* pemaTh reOMETPUUYSCKHUE 33/1aud, OIUPAsCh Ha H3yYCHHBIC CBONCTBA (PUTYp U OTHOIICHUI

MEXAY HUMH, IPUMEHSS JIONOJIHUTEIbHBIE MOCTPOCHUS, alreOpauvyecKuid U TPUTOHOMETPUYECKUH armapar, ImpaBuia
CUMMETPHH;

¢ IMPOBOAUTDH JOKA3aTCJIbHBIC PACCYKACHUA IIPU pCIICHUU 3a/1a4, HCIT0JIb3Ys H3BCCTHBIC TCOPCMEI, O6Hap}7)KI/IBa}I BO3MOXHOCTHU
JJI1 UX UCITIOJIb30BaAHUAA

* peliath NpOoCTEHIlNe INTAHUMETPUUYECKHE 3a]a4l B TPOCTPAHCTBE.

Hcnoan3oBarh npnoﬁpeTeHHme SHAHHUA U YMCHHS B HpaKTI/I‘IeCKOﬁ ACATECJIbHOCTHU
U MOBCETHEBHOM KM3HM JJI:

¢ omnucaHus peaJIbHbIX cmyaunﬁ Ha A3BbIKC TCOMCTPHH,



* pacyeToB, BKJIIOYAIOIIUX MPOCTEHIINE TPUTOHOMETPUUECKUE (HOPMYITBL;

® PpeHICHHA TCOMCTPHUUCCKHUX 3a/iad C UCIIOJIb30BAHUECM TPUTOHOMCTPHH,

¢ pCuICHUA IIPAKTUYCCKUX 3aa4, CBA3dHHBIX C HAXOXKXICHUCM I'COMCTPUICCKUX BCIIMINH (I/ICHOJIBSySI IIpu H€O6XOIII/IMOCTI/I
CIIPABOYHUKHU N TCXHUYCCKHUC CpeI[CTBa);

* TOCTPOEHUM C MOMONIBI0 T€OMETPUUECKUX HHCTPYMEHTOB (JIMHEHKA, YTOJIbHUK, IUPKYJIb, TPAHCIOPTHUD).

OnHOM U3 COoCTaBISIONMX padoyell mporpaMMbl 10 MaTeMaTUKe sBJsieTcs GopMupoBaHue (PyHKIIMOHATBLHON TPaMOTHOCTH
yJarmxcs.

@OYHKIMOHAJIBbHASI TPAMOTHOCTb — 3TO CIIOCOOHOCTh YEJIOBEKa MCMOIB30BaTh MPUOOpPETaEMbIe B TEUCHUE KU3HHU 3HAHUS
JUIsL pellieHUsl IIMPOKOro JAMana3oHa >KM3HEHHBIX 3aJad B PA3IMYHBIX cepax dYeTOBEUECKOW AESITeNIbHOCTH, OOUICHHS U
COLMAbHBIX OTHOIIEHUH. (DYyHKIHMOHAJIbHAs IPAMOTHOCTh BKJIIOYAET B ce0sS MAaTeMATHYeCKYIH IPAMOTHOCTb - CIIOCOOHOCTh
dbopMynMpoBaTh, MPUMEHSITh U WHTEPIPETUPOBATH MATEMATHKy B Pa3HOOOPA3HBIX KOHTEKCTAaX: MPUMEHSTh MAaTEMaTHYECKUE
pacCyXIEeHNUs; UCI0JIb30BAaTh MATEMAaTHUECKUE TTOHATHSI U UHCTPYMEHTHI.

B pesyabTare oBJIafieHHs (PYHKIHMOHAJBHON I'PAMOTHOCTBHIO yUalMecs J0/KHbI 00J1a1aTh:
- [ OTOBHOCTBIO yCHIEMIHO B3aMMOIEUCTBOBATH C U3MEHSIOIUMCS OKPYKAKOIIM MUPOM.

- BO3M0XHOCTBIO peumars pas3IndHbIC (B TOM YHUCJIIC HCCTaHI[apTHBIe) yqe6Hme N )XM3HCHHBIC 3aJa4U.



- CIOCOOHOCTBIO CTPOUTD COIMATIBHBIE OTHOIIICHUS.
- CoBOKYITHOCTBIO pe(IICKCUBHBIX YMEHUH, OOECHEUYMBAIOIIUX OIEHKY CBOEM TI'paMOTHOCTH, CTpEMJICHHE K JalbHEHIIeMy

00pa30BaHUIO.



Conepskanue v4e0HOro nmpeamMera

YeTpIpexyroJbHUKH. MHOTIOYTOJIBHUK, BBIMYKJIbII MHOIOYIOJbHHUK, YEThIpeXyrosbHUK. CyMMa yTJiOB  BBIIMYKJIOIO
MHOTOYTOJIbHUKA. BriicaHHble ¥ ONKMCcaHHble MHOTOYTOJIBHUKH. [IpaBriibHbIe MHOTOYTOJIBHUKH. [lapannenorpamMm, ero cBoiicTBa
u nipu3Haku. [IpsMoyroiasHUK, KBajapaT, poMO, UX CBOMCTBA U NpU3HAKU. Tpanenus, CpeaHss JUHUS Tpaneluu; paBHoOeIpeHHas
Tpaneuusi. OceBast U UEHTpaIbHA CUMMETPUSL.

Inomane. [loHATHE TUIOMATW MHOTOYroJibHUKA. [Inomamaw npsMOyrojibHHWKa, TMapajuieiorpaMma, TPEeyTroJdbHHUKA, TPaIelyy.
Teopema ITudaropa.

IMogoOubie TpeyroabHukH. [logoOHble TpeyronbHUKU. IlpusHaku mnomoOusi TpeyroiabHUKoB. llpumenenune mnomoOus K
JI0Ka3aTelIbCTBY TEOPEM U PEIIeHMIO 3a1a4. CHHYC, KOCHHYC U TaHT'€HC OCTPOrO yIJla MPSIMOYTOJIBHOIO TPEYTOJIbHUKA.

Oxpy:xxkHocTh. B3anMmHOE pacnosnoxkeHue npsmMoil U okpykHocTH. KacarenpHas K OKpPY>KHOCTH, €€ CBOWCTBO W MpPH3HAK.
L{enTpanbpHbIN, BOUCAHHBIN YIJIBI, BEJIMYMHA BIIMCAHHOIO YTJIA; ABYX OKPYKHOCTEH; PABEHCTBO KAaCATEIbHBIX, IIPOBEICHHBIX U3
OJIHOW TOYKU. MeTpruecKre COOTHOILIECHHS B OKPY>KHOCTHU: CBOMCTBA CEKYILIHUX, KacaTelbHbIX, XOpJ. OKpPY>KHOCTh, BIUCAHHAS B
TPEYTOJIbHUK, U OKPY>KHOCTb, ONMCAHHAS OKOJIO TPEYrOoJbHUKA. BIiMCaHHbBIE M ONKMCAHHBIE YETHIPEXYTOJbHUKH. BricaHHble 1
OMMCAHHBIE OKPYKHOCTHU MPABUIBHOTO MHOTOYTOJIbHUKA.



TemaTnyeckoe IJIAHUPOBAHME C oNpe/ieieHHeEM OCHOBHBIX BUWJIOB YU€0OHOM JIesITeJIbHOCTH 00YYAIOIUXCS

Coneprkanue MaTepualia

Koua-Bo
gac

XapakTepucTHKA OCHOBHBIX BU/IOB /IEATEJIbHOCTH y4eHHKa (Ha
YPOBHe yUeOHBIX JIeiicTBHIl)

[loBTOpEHME Kypca reomeTpun 7 Kiacca

I'naBa V. Yerbipexyrojabuuku (144)

MHOroyroJibHUKH

2

[Mapannenorpamm u Tpaneuus

[Ipsamoyronbauk. Pom6. KBanpar.OceBast u
LIEHTPAJIbHAsl CHUMMETPHHIO

OOBSICHAIOT, Kakast (Urypa Ha3bIBa€TCsl MHOTOYTOJIbHUKOM, Ha3bIBAIOT €TO
3JIEMEHTBI; 3HAKOMSATCS C MOHATUSIMHU IEPUMETPAa MHOTOYTOJIbHUKA, BBIITYKIIOTO
MHOTOYTOJIbHUKA; BEIBOAAT (POPMYITy CYMMBI YTJIOB BBITYKJIOTO
MHOTOYTOJIbHUKA, HAXOSAT yIJIbl MHOTOYTOJEHUKOB, UX TIEPUMETPBHI.

3HaKOMSITCS C OTIP-SIMU MapajuieiorpaMMa 1 Tparelnuy, BUIaMu Tpariely,
(hopMyITHPOBKaMU CBOWCTB ¥ PU3HAKOB MapajiesiorpaMMa U paBHOOEIPEHHOI
Tpamelnuy, ydaTcs UX JOKa3blBaTh M IPUMEHATH NIPH PELICHUH 3a1a.
BBINONHSIOT AeTIeHnE OTPe3Ka Ha N paBHBIX YacTel ¢ MOMOLIbIO LIUPKYII U
JMHEHKH; UCTIOJIb3YS CBOMCTBA NapajljieJorpaMma U paBHOOEAPCHHON
Tpamenuu Pemmarot 3aaum Ha MOCTpP YETHIPEXYTOJIBHUKOB

3HaKOMSITCSl C  YaCTHBIMHU BHJAMHM TapallieJiorpaMmMa; MpsIMOYTOIbHUKOM,
POMOOM U KBaJpaToM, ¢ GOpPMYyITUPOBKAMHU HX CBOMCTB M MPHU3HAKOB.
JloKa3pIBarOT U3yYeHHBIC TEOPEMbBI M IPUMEHSIOT UX TPH PEIICHUH 3324 THTIA
401 — 415.

YcBauBarT ONpeeNeHNs CHMMETPHYHBIX TOYEK U GUTYpP OTHOCUTEIBHO
NpsIMOH U TOYKHU.

CTposIT CUMMETPUYHBIE TOUKH U PACIIO3HAIOT (PUTYPHI, 00JIa1al0IIe OCEBON

CUMMETpPHUEHN U LIEHTPaIbHOW CUMMETPUEH.




Pemenue 3agau 1

Konumponvnaa paboma Nel no meme 1
«Yemuipexyzonvnukuy

I'nasa VI. Ilnomaas (14 1)

[Tnomaas MHOTOYTOJIbHUKA 2 YcBanBaOT OCHOBHBIE CBOMCTBA TUIOMIAACH U OPMYITY IJIsl BBIYMCIICHUS
IJIOMIA/IA TPSMOYTOJIBHUKA. BBIBOIAT (POPMYITY AJISl BBIYMCICHUS
IJTOIIA U IPSIMOYTOIBHUKA U UCTIONB3YIOT €€ MPU pelIeHuH 3aa4 tuna 447 —
454, 457.

3ayuuBarOT (POPMYIIBI ISl BEIYMCICHUS TUIOIIAICH TTapauIeiorpaMma,
TPEyroJbHUKA U TPANICIMH; JIOKa3bIBAIOT UX, a TAKXKE y4aT TeopeMy 00
OTHOLICHUY IJIOIIAeH TPEYTOIbHUKOB, UMEIOLINX 110 PAaBHOMY YIIIY.
[IpumeHnsroT Bce n3ydeHHbIe (OPMYIIBI IPU PelieHuH 3a1ad Tima 459 — 464,
468 —472, 474.

B ycTHO# dopme T0Ka3BIBAIOT TEOPEMBI U U3NIAraloT HEOOXOIUMBIT
TEOPETHUYECKUM MaTepHUal.

[Tnomanu napamienorpaMmma, TpeyrojibHUKA U 6
Tpanenuu

YcpauBatot TeopeMy Iludaropa u o6patHyto it Teopemy, 00IacTh
MIPUMEHEHN s, MH()aropoBHl TPOWKH. /JOKA3BIBAIOT TEOPEMBI U IPUMEHSIOT HX
IIpH perreHuy 3aaa4 tuma 483 — 499 (HaxoAsIT HEeM3BECTHYIO BETUYMHY B
MIPSIMOYTOJIEHOM TPEYTOJIBHUKE ).

Teopema [Mudaropa 2

Pemmenue 3agau

Konumponvnas paboma Ne2 no meme «llnouiaony




I'naBa VII. IlogoOHblie TpeyroabHuku (20 4)

Omnpenenenre mo100HBIX TPEYTOIHHUKOB 2
[Ipu3naku nomoOus TpeyroiabHUKOB. Pemienne 5)
3a/ad.

Konumponvnasa paooma Ne3no meme «Ilpusnaxu 1
nO000Us MPEY2ObHUKOB)

[TpumeneHne moxoous K 8
JI0Ka3aTelIbCTBY TEOPEM U PELICHUIO 3aa4

COOTHOIICHHS MEXTy CTOPOHAMU 3

U yriaMH NpsIMOYTOJIbHOTO TPEYroJbHUKA

3HAKOMSITCA C OIPEACICHUSIMH IPONOPIHOHAIBHBIX OTPE3KOB U MOJOOHBIX
TPEyroJbHUKOB, TEOPEMOI 00 OTHOIIEHHH MOJOOHBIX TPEYTOJILHUKOB

U CBOMCTBOM OMCCEKTPHUCH TpeyToibHUKa (3a1a4a535). Onpenenstor
MOOOHBIE TPEYTOJILHUKH, HAXO/ST HEN3BECTHBIE BEIMUMHEI U3
MIPOIIOPLIMOHAJIBHBIX OTHOIIEHUH, IPUMEHSTh TEOPHIO NPH PEIICHUH 33134

tuma 535 — 538, 541.

DopMUPYIOT IPU3HAKHU TTOA00US TPEYTOJILHUKOB, ONPEICTICHNE
MIPOTIOPIMOHANIBHBIX OTPE3KOB. Jl0Ka3bIBAIOT MPH3HAKH MOXOOUS U TIPHMEHSIOT
ux mpu p/3550 — 555, 559 — 562

[IpuMeHsIIOT BCe M3y4eHHBIE TEOPEMBI IIPU PEILICHUH 3a/1a4.

DopMyTUPYIOT TEOPEMBI O CpEAHEH TMHUU TPEYTOJIbHUKA, TOUKE TIepeceUeHUs
Me/IMaH TPEyroJbHUKA U MPONOPLHUOHANBHBIX OTPE3KaxX B MPSMOYTOIBHOM
TpeyroibHHKe. J0Ka3bIBAIOT 3TH TEOPEMBI U IIPUMEHSTH MIPU PELICHUH 3a1a4
tuma 567, 568, 570, 572 — 577. C mOMOMIBIO TUPKYJIS U JTMHEHKH JCIIAT
OTPE30K B JIAHHOM OTHOILIEHUH U PEIIaOT 3aJ]Ja4l Ha MOCTpOeHHe Thmna 586 —
590.

DopMyTUPYIOT ONpeesieHHsI CHHYCa, KOCHHYCa U TaHT€HCa OCTPOro yria
MPSIMOYTOJIEHOTO TPEYTOJbHUKA, 3HaYEHUS CHHYCa, KOCHHYCa M TAHTeHCA IS
yraoB 30°, 45° u 60°, MeTpudeckue cooTHOLIeHHs. Jl0Ka3bIBalOT OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIIECTBO, PelIaroT 3aaa4n tvna 591 — 602.
[IpumensrOT Bce n3ydeHHbIe (OpMYIIbI, 3HAUSHHUS CHHYCA, KOCHHYCa, TAHTEHCa,
MEeTpHUYECKUE OTHOUICHHS IIPH PEIISHUH 3a/1a4




Koumponvnaa paboma Ned no meme «llooodue 1
mpey20/1bHUuUK06»
I'maBa VIII. Okpy:xHocTh (16 1)
1 KacatenbHast K OKPY»KHOCTH 2 3HAKOMSITCSI C BO3MOYKHBIMH CITy4asiMU B3aUMHOTO PACIIONOKEHHSI IPSMOM 1
OKPY>KHOCTH, C OIPe/ICIICHHEM KacaTelIbHO, CBOMCTBOM U MPHU3HAKOM
KacaTenbHOM. JlOKa3bIBAIOT X M MPHUMEHSIOT MIPH pelleHnH 3a1ad tuna 631,
633 — 636, 638 — 643, 648, BBIIOIHATD 3a/]a41 Ha MTOCTPOCHKE
Pacrio3HaroT, Kako# yroi Ha3bpIBaeTCs ICHTPAIBHBIM M KaKOW BIIMCAHHBIM, KaK
olpeeNsIeTcs rpaaycHas Mepa JIyTu OKpYKHOCTH. DOopMyIIUpyIOT TEOpeMy O
BIIMCAHHOM YTJIe, CJICJICTBHSI U3 HEE U TEOPEMY O NMPOM3BEACHUH OTPE3KOB
LeHTpanbHEIC U BIMCAHHBIC YIIIbI 4 nepeceKaroIuxcs Xop. JJ0ka3plBalOT 3TH TEOPEMbI U IPUMEHSIOT MTPU
petienuu 3aaa4 Tuna 651 — 657, 659, 666
Omnpenensror, Kakas OKpY>KHOCTB SIBIISICTCS] BIMCAaHHOW B MHOTOYTOJIBHUK H
2 Kakasi OIIMCaHHON OKOJIO MHOTOYTOJIBHUKA, ()OPMYITHPYIOT TEOPEMBI 00
OKPY>KHOCTH, BIIMCAHHOH B TPEYTOJIBHUK, U 00 OKPYKHOCTH, OTIUCAHHOM OKOJIO
TPEYTOJIbHUKA, CBOWCTBA BIIMCAHHOTO U OMIMCAHHOTO YETHIPEXYTOJILHUKOB.
YeThipe 3aMeuaTebHbIC TOUKH 3 /{0Ka3bIBaIOT 3TH TEOPEMBI M IPUMEHSIOT MX IPU PEILICHUH 33124 Thma 689 —
3 696, 701 — 711.
TPEYTOJbHUKA
4 BrincanHnas v onMcaHHas OKPYKHOCTH 4
Penrenue 3aj1a4 2
Koumponvnasa paboma Ne 5 no meme 1
«OKpyscHoCHIb)
IMoBTOpEHUE 2 [TpuMeHsIOT BCe N3y4YeHHbIC TEOPEMBI IIPH PEIICHUHU 3a/1a4.
UTOI'O 68




