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INOACHUTEJIBHASA 3AIIMCKA

I'eomeTpust Kak OJTUH U3 OCHOBHBIX Pa3ZesiOB MIKOJIBHON MaTEeMaTHKH, UMEIOLIUI CBOCH 1IEIIbIO
o0ecreynTh W3yueHHE CBOWCTB M pPa3MepoB (QUIYp, MX OTHOIICHWH M B3aMMHOE paCIIOJIOKEHHE,
ONMpPAETCS Ha JOTMYECKYIO, JOKa3aTeNbHYIO JIMHUIO. L[eHHOCTh H3yueHHs TeOMETpUHM Ha YpPOBHE
OCHOBHOTO 00mero oOpa3oBaHHsS 3aKI04aeTcs B TOM, YTO OOYYAaIOLIMICS YYHUTCS TPOBOIUTDH
JIOKa3aTeNIbHbIE PAcCYXAEHHSA, CTPOUTh JIOTMYECKHME YMO3AKIIOYEHMs, JIOKa3blBaTh HCTHHHBIE
YTBEPKACHUSA U CTPOUTh KOHTPIPUMEPHI K JIOXKHBIM, IMPOBOJUTH PACCYXKICHHUS «OT IMPOTUBHOTOM,
OTJIIMYATh CBOWCTBA OT MPU3HAKOB, (HOPMYJIHPOBATH OOpATHBIE yTBEPKIACHUSI.

Bropoit 1enpr0 m3ydeHWs TEOMETPUHM SBISIETCS HWCIONB30BaHME €€ KaK WHCTPYMEHTa IMpH
pEelIeHnr KaK MaTeMaTHYeCKHX, TaK M MPaKTHYEeCKHX 3aj[ad, BCTPEUAIONIUXCA B PEATbHOW JKM3HU.
OOyJaronuiicss JODKEH HAYYHUTHCS OMPENICIUTh T€OMETPHUECKYI0 (UTypy, ONKMCATh CIOBAMH JaHHBIN
yepTéX WIN PHUCYHOK, HAWTH IJIOMAAbh 3E€MENBHOT0 YyYacTKa, pPACCUYUTATh HEOOXOAUMYIO JITHHY
ONTOBOJIOKOHHOTO Kabemnst wiam TpeOyemble pa3Mepsl rapaka Ajs aBTOMOOWISL. DTOMY COOTBETCTBYET
BTOpAasi, BEIYUCIUTENbHAS JIMHNS B U3y4YeHUHU reoMmeTpud. [Ipu pemenun 3a1a4d mpakTHIECKOro XapakTepa
00y9JarOIUICs YIUTCSA CTPOUTh MaTEMaTHIECKHAE MOJIEH PEATbHBIX JKU3HEHHBIX CUTYAINi, TPOBOINTH
BBIYMCJICHHS W OLIEHUBATh aJIEKBATHOCTh MOIYIEHHOTO PE3yNbTaTa.

Kpaiine BakHO TOAYEPKWBATH CBSI3W TEOMETPUU C JPYTHUMH YYEOHBIMU TIPEIMETaMU,
MOTHUBHUPOBATH HCIIONB30BATh OIPEJENICHHST T€OMETPHYECKHX (UTYp W TOHITUH, JeMOHCTPHPOBATH
NpUMEHEHUE TOJYYCHHBIX yMEHWH B (u3vke W TexXHHWKE. DTH CBsI3M HauOoJjee SPKO BUAHBI B TeMax
«BexkTopb», « Tpuronomerpuyeckre COOTHOMEHUsD», «MeTog koopauHat» u «Teopema [Tudaropay.

VYueOHblii kypc «['eoMeTpus» BKIIOYACT CICAYIOIINE OCHOBHBIC pa3ieiibl COICPIKAHUS:
«[eomerpuueckue GUTYpbl U MX CBOWCTBaY», «l3MepeHHE I'€OMETPHYECKUX BEIMUUH», «JleKapTOBBI
KOOPJMHATHI Ha MJIOCKOCTIY, «BekToph», «/[BrkeHus miockoctny, «[IpeobpazoBanus mogo0us».

Ha usyuenue yueOHoro kypca «I'eomerpus» otBoautcs 204 daca: B 7 kiacce — 68 yacos (2 yaca

B Hezlelo), B 8 kiacce — 68 yacos (2 yaca B Hezieno), B 9 kiacce — 68 yacos (2 yaca B HEJIEIIO).



COJEPKAHUE OBYUEHUA

7 KJIACC

HavaneHple mnonsTHs reoMeTpuu. Touka, mpsiMas, OTpE3OK, Jyd. Yroia. Buasl yrios.
BeprukansHsle U cMexHble yribl. buccektpuca yrna. Jlomanas, MHoroyroiaeHuk. [lapannensHocTs u
MEPIEHINKYISIPHOCTh MPAMBIX.

Cummerpuunble ¢urypbl. OCHOBHBIE CBONCTBa OCeBOW cummerpuu. [Ipumepsl cuMMeTpuu B
OKpYXaroIleM MHUpE.

OCHOBHBIE MOCTPOEHHUSI C MOMOIIBIO LHUPKYJA M JUHEHWKH. TpeyronepHuk. BricoTa, mennana,
OmcceKTprca, UX CBOMCTBA.

PaBHOGEIpEHHBII 1 PAaBHOCTOPOHHUH TPEYTONFHUKA. HepaBeHCTBO TpEeyTroIbHAKA.

CBoiicTBa M NpU3HAKK paBHOOEIPEHHOTO TpeyronbHuKa. [Ipu3Haku paBeHCTBa TPEYrOJIbHUKOB.

CpoiicTBa M NPHU3HAKM MapayuledbHbIX NpsiMbIX. CymMMa YIJIOB TpeyrojbHHMKA. BHemHue yrisl
TPEyroJbHUKA.

[IpsmMoyronbHeli  TpeyroabHUK. CBOHCTBO MeOuaHbl MPSIMOYTOJBHOTO  TPEYTOJIbHHKA,
MpOBEAEHHON K THNOTEHy3e. lIpU3Haku paBEeHCTBAa MPSIMOYIOJBHBIX TPEYrOJbHUKOB. IIpsSMOYroyibHbBIN
TPEYTOJIBHUK C yriioM B 30°.

HepaBeHcTBa B reoMeTpuu: HEpPaBEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O JMJMHE JIOMaHOM,
Teopema o OoJIbILIEM yTJie U OO0JIbILEH CTOpOHE TpeyronbHUKa. [IepneHIuKynsap u HaKIOHHasL.

I'eomeTpryeckoe MecTo Touek. buccekTpuca yria u cepeJMHHbIN NMePHeHINKYISp K OTPE3KY Kak
reOMEeTPUYECKHE MECTa TOYEK.

OKpyY>KHOCTb U KPYT, XOp/ia U IUaMeTp, UX CBOMcTBa. B3anMHOe pacroiokeHne OKpYKHOCTH U
npsimoi. KacarenpHast um cekymas K OKpyxHOcTH. OKpYyKHOCTb, BIHCaHHas B yroji. BrucanHas u

OIMMCaHHasA OKPYKHOCTHU TPCYTrOJILHHKA.

8 KJIACC

UYerplpéxyronpHuku. IlapamnenorpamM, ero npu3Haku U cBoicTBa. YacTHele cilydau
MapauIeIorpaMMOB (TIPSMOYTOIBHHK, POMO, KBAAPaT), X MIPU3HAKK U CBOMCTBA. Tparerus, paBHOOOKas
Tparenus, e€ cBoiicTBa U npu3Haku. [IpsMoyronbHas Tpanemus.

Meton ynBoenust wmenuansl. LlentpambHas cummerpus. Teopema Paneca um Teopema o
NPONOPLMOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYroJbHHUKA U Tparneuun. LIeHTp Macc TpeyroapHHKa.

[lomobue TpeyronbHUKOB, KO3 duimeHT momodbus. IlpuzHaku TOMOOMS TPEYrONBEHUKOB.
[Ipumenenne mogoOus NP pelICHUH NPAKTHYECKUX 3a4a4.

CpoifcTBa 1uIomane reomerpuueckux Guryp. Dopmynsl a1 TUIOMAAXA TPEyrojJbHHKA,
napainienorpamma, pom6a u tpanenuyd. OTHOLICHUE TUI0MIAAe MOJOOHBIX QUTyp.

Brruncnenue miomaaei TPCYTOJIbHUKOB U MHOTOYTI'OJIbBHUKOB Ha KJIETYaTOU 6yMare.



Teopema ITudaropa. IIpumenenue Teopemsl Iudaropa npu pemicHUH MPaAKTHISCKUX 3a1a4.

CuHyC, KOCHHYC, TaHIE€HC OCTpPOro yria MpsSMOYroJbHOrO TpeyrojipbHuka. (OCHOBHOE
TPUTOHOMETPUYIECKOE TOKAECTBO. TpuroHomerpuueckue GhyHkimu yriaos B 30, 45 u 60°.

Bnucanubie v IEHTpaJIbHBIE YTIIbI, YTOJI MEXKY KacaTEeIbHOU U XOPAOM. YTIIBI MEXAY XOpAaMH U
CeKyluMHu. BrnucaHHble U oONHMCaHHBIE YETHIPEXYTOJbHUKH. B3auMHOE pacmojoxeHue ABYX

okpyxHocteil. Kacanue okpykHocTei. O0IIue KacaTeIbHbIC K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, xocuHyc, Tanresc yrioB oT 0 mo 180°. OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO.
DopMyIIbl IPUBEACHUS.

Pewienne TpeyrospHUKOB. TeopemMa KOCHHYCOB M TE€OpEMa CHUHYCOB. PellleHre NpakTHYeCKUX
3a/1a4 ¢ UCIOJIb30BaHNEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[peobpazosanue noaodus. [logooue COOTBETCTBEHHBIX AIIEMEHTOB.

Teopema O TPOM3BENCHHH OTPE3KOB XOpJ, TEOPEMBI O IPOU3BENCHUM OTPE3KOB CEKYLIWX,
TeopeMa O KBaJpaTe KacaTeIbHOM.

Bekrop, nnuHa (Moaysib) BEKTOpa, COHAIPABIEHHBIE BEKTOPHI, IPOTHUBOIIOJIOKHO HalpaBiCHHbIE
BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PaBEHCTBO BEKTOPOB, ONEpaly HajJ BEKTOpaMHu. PasnokeHne
BEKTOpa IO [BYM HEKOJUIMHEapHbIM BekTopaMm. KoopamnaTtel BekTopa. CKaysipHOE NPOU3BEINCHHE
BEKTOPOB, IPUMEHEHHE [T HAXO0XKACHUS AJIUH U YTJIOB.

JlexapToBbl KOOPAMHATHI HA IJIOCKOCTH. YPaBHEHUS NPSIMOM M OKPYXKHOCTH B KOOpPJIMHATAX,
nepeceyeHre OKpyKHOCTEN U MpsIMbIX. MeTo] KOOpIMHAT U €ro IpUMeHEHHeE.

IIpaBuibHbIE MHOTOYTrOJNBHUKHU. J[nMHA OKpyKHOCTU. ['pagycHas M paauaHHas Mepa yria,
BBIYMCIICHHE JUIMH IyT OKpy>XKHOcTel. Ilnomans kpyra, ceKkTopa, CermMeHTa.

JIBWOKCHHS IUIOCKOCTH W BHYTPEHHHE CHMMETpHH (QUryp (3JIeMEHTapHBIC MPEACTABICHHS).

[TapannensHblii iepeHoc. [loBopor.



IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITIPOI'PAMMBI YYEBHOI'O KYPCA
«'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMMYHOCTHBIE PE3YJIBTATDI

JInyHOCTHBIE  pe3yJabTaThl OCBOCHHMA MporpaMMbel  yuebHoro kypca «['‘eomerpus»
XapaKTEepU3YIOTCS:

1) naTpuoTHYecKoe BOCIIUTAHHUE:

MPOSIBJIGHUEM HMHTEpeca K NPOLUIOMY U HACTOSIIEMY POCCHHCKOW MaTeMaTWKH, LEHHOCTHBIM
OTHOIICHWEM K JOCTHXCHHUSM POCCHHCKHX MAaTeMaTHKOB M POCCHHCKONW MAaTeMaTHYECKOW ILIKOJIBI, K
MCIIOJIb30BaHMIO 3THX JOCTIKEHHH B IPYTMX HAayKax M MPUKIAAHBIX chepax;

2) rpa;KAaHCKoOe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBINOJIHEHHIO O00A3aHHOCTEM TIpakJaHWHA M peaju3allud €ero Ipas,
NPEACTABICHUEM O MaTEeMaTW4YeCKUX OCHOBaX (YHKUHMOHUPOBAHMS Pa3lIUYHBIX CTPYKTYD, SBICHHH,
NpOIIeyp TPAXKIAAHCKOTO OOIIECTBa (HANPUMEP, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXICHHUIO
TUYECKUX MNpPOOJEeM, CBA3aHHBIX C IMPAKTUYECKUM NPUMEHEHHEM JOCTIKCHUI HayKd, OCO3HAHHUEM
Ba)XKHOCTU MOPAJIbHO-3THYECKUX IIPUHLUIIOB B AEATENLHOCTH YUEHOT0;

3) TpyAoBOE BOCIMTAHHE:

YCTaHOBKOW Ha AKTUBHOE Y4YaCTHE B PELICHWH NPAKTUYECKUX 3a4ad MaTeMaTH4ecKoi
HANpaBJIEHHOCTH, OCO3HAHMEM Ba)KHOCTH MaTeMaTHYecKOro 0o0pa30BaHMsI Ha MPOTSHKCHUW BCEH KU3HU
JUTSL YCIICITHOW TPO(PECCHOHANBHON IEATSILHOCTA M Pa3BUTHEM HEOOXOIMMBIX YMEHUM, OCO3HAHHBIM
BBIOOPOM U [TOCTPOCHUEM HHIMBHYaTBHOW TPACKTOPHH 00Pa30BaHUs M )KU3HEHHBIX IJIAHOB C YYETOM
JMYHBIX HHTEPECOB M OOIIECTBEHHBIX MMOTPEOHOCTEIH;

4) 3cTeTHYECKOE BOCTIMTAHUE:

CHOCOOHOCTBIO K SMOITMOHAIILHOMY U 3CTETUYECKOMY BOCIPUSATHIO MATEMAaTHUYECKUX OOBEKTOB,
3aJa4, pelleHUH, pacCyKIeHUH, YMEHHIO BUAETh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOT 0 MO3HAHMSA:

OpHeHTaHHeﬁ B ACATCIIBHOCTHU HAa COBPEMCHHYIO CUCTEMY HAaYy4YHBIX Hpe]lCTaBJIeHI/Iﬁ 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PA3BUTHUS YEIOBEKA, IPUPOABI U 00IIECTBA, HOHUMaHUEM MaTeMaTHYECKON HAyKH Kak
cdepbl 4eI0BEUECKON AEATENIbHOCTH, 3TaloB €€ pa3BUTHA M 3HAYMMOCTH AJIS Pa3sBUTUS LIUBUIIN3ALMH,
OBJIQICHUEM SI3IKOM MaTeMaTHKH M MaTeMaTHYeCKOM KyJbTYpPOH Kak CpEeICTBOM IIO3HAHUS MHDA,
OBJIa/ICHUEM MIPOCTEHIIMMH HABBIKAMU HCCIIEI0BATEIILCKOM eI TENbHOCTH;

6) ¢usnueckoe BocnHMTaHUe, (POPMHUPOBAHHE KYJBTYPHI 310POBbSi U IMOLMOHAJIBLHOIO
Osaromosyqus:

TOTOBHOCTBIO TNPUMEHSTh MAaTEMATUYECKHE 3HAHUS B HMHTEPECaX CBOETO 3/I0POBBS, BEICHUS
3I0pOBOTO 00pasza XH3HMU (3J0pPOBOE IUTaHUE, COAJAHCHPOBAHHBIA PEXHMM 3aHATHH W OTIBIXA,
perynsipHas (u3nveckas aKTHBHOCTH), COPMHUPOBAHHOCTHIO HaBBIKA PE(IEKCHH, MPU3HAHHUEM CBOETO

npaBa Ha OMHUOKY M TAKOTO YK€ TpaBa JIPYroro 4elloBeKa;



7) 3koJ0rNYecKoe BOCIUTaAHHeE:

OpHEHTAllMell Ha NPUMEHEHHWE MaTeMaTHYeCKMX 3HAaHWW MJs pelleHus 3ajad B 00JacTu
COXPAaHHOCTH OKpY)KaroIlled Cpejbl, MIaHUPOBaHMs MOCTYNKOB M OLEHKHM MX BO3MOXKHBIX MOCIEACTBHN
JUI OKpYXarolleil cpepl, 0CO3HAHHWEM TJI00AIBHOTO XapaKTepa JKOJIOTUYEeCKUX NpolieM W MyTed X
pelieHus;

8) amanTanus kK U3MEHAIOIIUMCS YCIOBUSIM COMAJBLHON U NPUPOIHOI cpeabl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCIIOBHMSIX HEOIPENEIEHHOCTH, IOBBIIIEHUIO YPOBHSA CBOEH
KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO AE€ATEIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y IPYTUX JIOAEH,
npruoOpeTaTh B COBMECTHOM JESTENbHOCTH HOBBIC 3HAHNS, HABBIKK W KOMIIETEHIIUH U3 OIIBITA IPYTHX;

HE0OXOaUMOCTEI0O B (OPMHUPOBAHMH HOBBIX 3HAHWA, B TOM 4YHCIIe (POPMyIHpOBATH WIIEH,
TIOHSTHS, TUTIOTE3BI 00 O0OBEKTaX U SBJICHUSAX, B TOM YHCIIE paHee HEM3BECTHBIX, 0CO3HABATH AE(PHUIIUTHI
CcOOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIMIO, BOCIPHHUMATH CTPECCOBYIO CHTYaIHIO Kak
BBI30B, TPEOYIOMIHIA KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMBIE PEIIEHS U AeHCTBUA, (HOPMYyITHPOBATH U

OLIEHUBATbh PUCKHU U MOCIEICTBUSA, HOPMHUPOBATH OIIBIT.

METANPEJIMETHBIE PE3YJIbTATHI

Ilo3HaBaTeJbHBIC YHHBEpPCAJIbHBIC y4eOHbIE JeiiCTBUS

Ba3oBbie sloruueckue AeiicTBUs:

o BbIABJATE W XapPAaKTCPU30BaTb CYHICCTBCHHBLIC IIPU3HAKU MATCMATHYCCKUX 06T)CKTOB,
TIOHSATHH, OTHOIICHWUH MEXIY MOHITUSAMH, (OPMYIHPOBATH OMpENENeHUs] MOHSATHHA, YCTaHABIMBATH
CYLIECTBEHHBI TpU3HAK KiacCU(UKAIMH, OCHOBAaHUS Uil OOOOLICHWS W CpaBHEHUsS, KPUTEPUH
MPOBOIMMOTO aHAITN3a;

. BOCIIPUHUMATh, (OPMYIUPOBATh U IPEOOPa3OBLIBATh CYXKICHHS: YTBEPAUTEIBHBIE U
OTpHLIATENbHbIE, CAMHUYHBIE, YACTHBIC U 00IIHUE, YCIOBHBIC;

. BBISIBIISITH MaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M IPOTHUBOpednsi B (akTax,
JaHHBIX, Ha6.]'IIOlIeHI/I${X N YTBCPXACHUAX, NpCAjIaratb KpUTCPHUU IJId BBIABJICHUA SaKOHOMepHOCTeﬁ u
MIPOTUBOPEYMI;

o ACJIaTb BBIBOABLI C HCIIOJIB30BAHMEM 3aKOHOB JIOTUKH, ACAYKTHBHBIX W HWHAYKTUBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIOUECHUH 110 aHAJIOT1H;

. pa3dupath HOKa3aTEIbCTBA MATEMAaTUIECKUX YTBEPKICHUH (TIPSIMbIE U OT MPOTUBHOTO),
NPOBOJIUTH CaMOCTOSTENEHO HECIOKHBIE JI0KAa3aTelbCTBA MaTeMaTHYeCKHX (DaKTOB, BBICTPaMBATh
apryMeHTaIUIo, TPUBOIUTH IPHUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS,

. BBIOMpaTh CHOCO0 pelleHus y4eOHOW 3amayr (CpaBHHMBAaTh HECKOJIBKO BapHAHTOB

peucHusd, BBI6I/IpaTB HauboJee HOZ[XO,I[SIH_[I/If/'I C y‘léTOM CaMOCTOATCIJIbHO BBIACIICHHBIX KpI/ITepI/IeB).



Ba3oBble ucciienoBarebecKue aeiicTBUA:

. WCIONB30BaTh  BONPOCHl ~ KaK  HMCCIENOBATEIbCKUHA  MHCTPYMEHT  TO3HaHUS,
(hopMyaHpOBaTh BOMPOCHL, (PUKCHPYIOLIME MPOTUBOPEUYHE, MPOOJIEMY, CAMOCTOSATENFHO YCTaHABINBAThH
MCKOMOE U JaHHOE, HOPMHUPOBATH TUIIOTE3Y, APIYMEHTUPOBATH CBOIO MO3HLIMIO, MHECHHE;

o IPOBOJIUTH IO CAMOCTOSITENIBHO COCTABICHHOMY IUIAHY HECIIOKHBIH HKCIICPUMEHT,
HeOOJIbIIOE NCCIIEJOBAHNE 110 YCTAHOBICHUIO OCOOEHHOCTEH MaTeMaTHIeCKOTro 00beKTa, 3aBUCUMOCTEit
00BEKTOB MEXIy c0o00ii;

o CaMOCTOATEIBHO (HOPMYITUPOBATH 00OOIICHNS U BHIBOIBI 110 PE3yIbTaTaM MPOBEIEHHOTO
HaOJIOCHUs, WCCIENOBaHUs, OLICHUBATh JOCTOBEPHOCTH IIOJYYEHHBIX pE3YJIbTaTOB, BLIBOJAOB U
00001IEeHMIT;

. MPOTHO3MPOBATh BOZMOKHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIABUTATh TPEATIONOKEHHS O

€0 pa3sBUTUHU B HOBBIX YyCJIOBHUAX.

Padora ¢ undopmanmeii:

o BBISBIIATH HEIOCTATOYHOCTH M M30BITOYHOCTH HH(OPMAIINH, TAHHBIX, HEOOXOIUMBIX IS
peleHus 3a1a4m;

. BBIOMpATh, AHAIM3UPOBATh, CHCTEMAaTH3HPOBATh W WHTEPIPETUPOBATH HH(DOPMAIHIO
Pa3IMYHBIX BUIOB U ()OPM TIPEICTABICHHS;

. BbIOMpaTh (opMy MpencTaBieHHs MH(POpMAMM M WUIIOCTPUPOBATH pELIacMble 3aJadu
CXeMaMH, JiuarpaMMamMu, HHOH rpadrKoil 1 1X KOMOMHAIUSIMU;

. OILICHUBATh HAJEKHOCTh WHPOPMALUK IO KPUTEPHUSIM, MPEAJIOKECHHBIM YUHTENEM WIN

c(hOpMyJIUPOBAHHBIM CaAMOCTOSITEIILHO.

KoMMyHHKATHBHbIE YHHBeEPCAJIbHbIE YUeOHbIE 1eiiCTBHSI:

. BOCIIPUHUMATH ¥ (HOPMYITHPOBATh CYXJCHUS B COOTBETCTBUU C YCIOBHSMH W IEISIMU
OGIIICHI/ISI, SACHO, TOYHO, I'PaMOTHO BbIpaXXaTb CBOIO TOYKY 3pCHHA B YCTHBIX M IIMCbMCHHBLIX TCKCTax,
JaBaThb MMOACHCHUS 110 X0y PCIICHUA 3aa4i, KOMMCHTHUPOBATH HOHy‘IeHHBII\/'I PpE3yabTaT,

. B Xoae OOCYXICHHS 3aaBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMOH TeMbl, IPOOJIEMBI,
pemaeMoﬁ 3aaa4u, BbICKAa3bIBATh UJICH, HALICJICHHBIC HA MOUCK PEIICHUA, COIIOCTABJIATE CBOU CYXXJICHUA C
CYXJCHUSIMH JPYTHX YYaCTHUKOB JHANOra, OOHApYKWBaTh pa3lIMude W CXOJICTBO TIO3WIHHA, B
KOPPEKTHOH (hopMme popMyTUpOBATH pa3HOTIIACHS, CBOU BO3PAKCHHUS,

. NPE/ICTABNIATh PE3yJbTAThI PCEIICHUS 3aJaud, SKCIEPUMEHTA, HCCIICIOBAHUS, MPOCKTa,
CaMOCTOSTENILHO BBHIOMPATh (OPMAT BBICTYIUICHHS C YYETOM 3aJay MpPE3CHTAMd U OCOOCHHOCTEH
ayJUTOPUH,

o MOHMMATh U UCIIOJIL30BaTh MPEHUMYIIECTBA KOMAHHON U HH/MBUIyaIbHOW paObOThI IPH

pPEeIICHUN y‘-I66HBIX MaTeMaTUYCCKUX 3aJa4,



o NPUHAMATE LeJIb COBMECTHOH JeATEIbHOCTH, IUIAHUPOBATh OPraHU3ALUI0 COBMECTHOM
paboThl, pacmpenensiTe BUABI pabOT, OTOBAPHBATHCS, OOCYKIAaTh MpPOIECC M Pe3ynbTaT paboTsl,
000011aTh MHEHHS HECKOJBKUX JTIOJIEH;

. Yy4acTBOBaTh B TPYMIOBLIX popMax paboThl (00CYkKAeHHs, 0OMEH MHEHUSMH, MO3TOBEIE
IITYPMBI M JIpyTHE€), BBINOJHATH CBOIO YacTh pabOThl M KOOPIMHHPOBATH CBOM AEHCTBUS C APYTHMH
YIeHaMH KOMAaHJbI, OLICHMBATh KadeCTBO CBOETO BKJIaga B OOMMH TNPOAYKT IO KPHUTEPHUSM,

c(hopMyIMPOBAaHHBIM YYACTHUKAMHU B3aUMOJEHCTBHS.

PeryasiTuBHbIe yHUBepcaIbHbIe y4eOHbIC TeiCTBUS

Camoopranusanms:

° CaMOCTOSITENILHO COCTaBJIATh IUIAaH, alNrOPUTM pelIeHHs 3aiadd (WM ero 4YacTh),
BBIOMpATh CHOCOO pemieHHs ¢ Y4YETOM HUMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,

apryMEHTHPOBAaTh U KOPPEKTUPOBATh BAPUAHTHI PELLICHUN C y4€TOM HOBOU MH(OpMAIHH.

CaMOKOHTPOJIb, SMOIMOHAIbHBII HHTEJJIEKT:

. BIIQJIETh CIIOCO0aMHU CaMOMPOBEPKH, CAMOKOHTPOJISI TpOIlecca W Pe3yNibTaTa PelIeHus
MaTeMaTUUYECKOM 3aJ1a4uH;

° NPEIBUNIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HHUKHYTH IPU PEIICHWM 3aJlauyd, BHOCHUTH
KOPPEKTUBBI B JCSITEILHOCTh Ha OCHOBE HOBBIX OOCTOSTEIILCTB, HAWJCHHBIX OIIMOOK, BBISBICHHBIX
TPYIHOCTEM;

. OLICHUBATh COOTBETCTBHUE PE3YJbTATA ACATEIBHOCTA IMOCTABICHHOW LEIH U YCIOBUSM,
OOBSACHATh TPUYMHBI JOCTIDKEHUS WM HEJIOCTIDKECHHUS IeNH, HaXOJUTh OIMNOKY, JaBaTh OIEHKY

MPHOOPETEHHOMY OTIBITY.

NPEIMETHBIE PE3YJIBTATHI

K koniy oOy4enust B 7 kjacce o0y4aromuiics NOTYIHUT CIEAYIOIINE MPEIMETHbBIC PE3YJIbTaThI:

PacniozHaBaTh M3y4YeHHBIE TeOMETPUYECKUE (PUTYPBI, ONMPENENATh WX B3aUMHOE PACIOJIOXKCHUE,
n300paxaTb TeoMeTpuiIecKre (QUTYPHI, BBITOIHITH YEPTEXKH 0 YCIOBHUIO 3a/1a4n. M3MepsaTh THHEHHbIE 1
YTJIOBBIE BEIMYMHBI. PemiaTh 3aa4u Ha BEIYHUCICHHUE JUIMH OTPE3KOB M BEJIMYHH YTJIOB.

Henate rpyOyr0 OIICHKY JIMHEWHBIX M YIJIOBBIX BEJIMYMH TPEJAMETOB B pealbHOH JKW3HW,
pasMepoB MPUPOAHBIX 00BEKTOB. Paznnyars pasMepbl THX 0OBEKTOB IO MOPSIKY BETUYHHBI.

CTpouTh YepTeKU K TEOMETPUUECKHIM 3a/IadaM.

[lonb30BaThCs MpU3HAKAMH PAaBEHCTBA TPEYTOJBHUKOB, MCIOJIB30BaTh NMPHU3HAKU M CBOMCTBA
paBHOOEIPEHHBIX TPEYTOJIHLHUKOB IPH PEIICHUN 3a/1a4.

IIpoBoANTE JTOTHMUYECKHE PACCYKICHUS C UCIOIB30BAHUEM FEOMETPHUECKUX TEOPEM.

ITonp30BaThCs MpU3HAKaMU PABEHCTBA NMPSIMOYTOJNBHBIX TPEYTOJBHUKOB, CBOMCTBOM MEIMAaHBI,

HpOBG,I[éHHOfI K TUIMOTCHY3C NPAMOYTOJBHOTO TPCYT'OJIbHUKA, B PCIICHUN TCOMECTPHUICCKUX 3a/1aY.



OmnpenensTs napamieabHOCTh MPSIMBIX C TIOMOIIBIO YTJIOB, KOTOPbIE 00pa3yeT ¢ HUMH CEeKyILasl.
OnpenensTs NapauIeIbHOCT NPAMBIX C IOMOIIBIO PABEHCTBA PACCTOSTHUM OT TOYEK OJHOM MPSAMOH 710
TOYEK IpYro NpsMOil.

Pemats 3amaun Ha kieTyaToi Oymare.

[IpoBoguTh BBIUMCIEHHS W HAXOIWUTh UHUCIOBbIE M OYKBEHHBIC 3HAUEHHs YIJIOB B
TEOMETPUUYECKUX 33JadaX C HCIONb30BAHUEM CYMMBI YIJIOB TPEYTrOJbHUKOB M MHOTOYTIOJBHHUKOB,
CBOWCTB yIJIOB, OOPa30BaHHBIX MpPU IEPECEUCHHH [BYX MapajUleNbHBIX NPSMBIX cekyullei. Pemrats
MIPAKTUYECKUE 3a7]a4ul Ha HaXOXACHHE YTIIOB.

Bnaners moHSATHEM TeOMETPUYECKOT0 MecTa TOYeK. YMETh ONpeAeisiTh OMCCEKTPHCY yria |
CepeANHHBIN MEPIEHANKYIISP K OTPE3KY KaK Fr€OMETPUIECKUE MECTa TOUEK.

DopMyIUpOBaTh ONpPEACTICHHUS OKPY)KHOCTH W Kpyra, XOpAbl W JMaMerpa OKPYXKHOCTH,
MOJI30BAThCS UX CBOMCTBAMU. Y METh PUMEHSATH 3TH CBOMCTBA MPU PELICHUH 3a1a4.

Brnaners moHSATHEM ONMCAaHHON OKOJIO TPEYTOJNIbHUKA OKPY)KHOCTH, YMEThb HaxXOAUTh €€ LEHTP.
[Monp30Batkest hakTamMu 0 TOM, YTO OMCCEKTPHCHI YTIIOB TPEYTOJIBHUKA IIEPECEKAIOTCS B OJHOM TOUKE, U
0 TOM, YTO CepEeIMHHbIE EPIIEHANKYIISPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCS B OJTHON TOUKE.

Brnamerp  moHATHEM ~— KacaTeNbHOM K OKPY)KHOCTH,  IIOJb30BaTbCAd  TEOPEMOHM O
NEePIEHIUKYIIIPHOCTH KacaTeIbHON U pajuyca, IPOBEAEHHOTO K TOUKE KaCaHMs.

[lonp30BaThCsi MPOCTEHIIMMHU T'€OMETPUYECKMMU HEPABEHCTBAMH, MOHUMATh MX IMPAKTUYECKUN
CMBICIL.

HpOBOZ[I/ITb OCHOBHBIC TCOMETPHUICCKHUEC IIOCTPOCHHUA C ITIOMOIIBIO HUPKYJIIA U JIMHEUKU.

K xoH1y 00yueHus B 8 kiacce 00ydaronuiics NOIyYUT CISIYyIOUINE IPEIMETHbIE Pe3yIbTaThl:

Pacro3naBaTtb OCHOBHBIC BHbI LICTI)IpéXyl“OJII:.HI/IKOB, UX DJJIEMCHTHI, IIOJIB30BATBCA HX
CBOICTBaMHU MPU pelIEeHUN T€OMETPUUECKUX 3a/1a4.

[IpuMeHsTH CBOMCTBAa TOYKM MEpECcEYeHUs] MEAMaH TPEyroiibHHKa (IEHTpa Macc) B PEUICHUH
3ajau.

Biamers noHsATHEM CpeHEN JIMHUM TPEYrOJbHUKA W TPANELMM, IIPUMEHAThH UX CBOMCTBA IIPH
pelIeHny reoMeTpruaeckux 3aaad. [lonp3oBarbea Teopemoit daneca ¥ TEOPEMOii 0 MPOITOPLUOHATIBHBIX
OTpe3Kax, MPUMEHSTH UX JUISl PEIICHUS IPAKTHYECKUX 3a]1a4.

[IpumensTh NpU3HAKK MOA00US TPEYTONIBHUKOB B PELICHUH T€OMETPUUECKUX 3aad.

[lonw3oBatecst Teopemoit Iludaropa anst pemeHuss reOMETPUUECKUX M MPAKTHUECKUX 3a/ad.
CTponuTe MaTeMaTHUYECKyI0 MOJIENb B IPAKTHUYECKHX 33/]adaX, CaMOCTOSTENBHO JelaTh 4YepTeéX U
HaXOAWTh COOTBETCTBYIOIIUE JTTHHBI.

Brnagers moHATHAME CHHycCa, KOCHHYca M TaHI€HCa OCTPOro yria MpsMOYTOJIBHOTO
TpeyroiabHHKa. [101630BaThCA ITUMH MOHATUSAMU IS pEIIEHHS] IPAKTHYECKHX 3a4ad.

Boraucnate (pazauyHbIME cOcO0aMM) IUIOMIAAb TPEYrOJdbHHUKA M IUIOLAJd MHOTOYTOJBHBIX
¢uryp (monme3ysicb, rAe HEOOXOAMMO, KaJIbKYJIATOPOM). IIpUMEHSTh TOJIy4YeHHBIE YMEHHUS B

IMPAKTUYCCKUX 3aJlavyax.



Bnaners NOHATHSMHU BIHCAaHHOTO M LEHTPAJIBHOIO YIVIA, MCIOJb30BAaTh TEOPEMbI O BIIMCAHHBIX
yriax, yriax MexAy XopaaMu (CeKyLIMMH) U yIJie MEXAY KacaTelbHOW M XOpAOH NpW peleHun
TeOMETPUUECKUX 3aad.

Bnamerr mMOHATHEM OMHMCAHHOTO YETHIPEXYTOJNBHUKA, NPUMEHSATh CBOMCTBA OMUCAHHOIO
YeThIPEXYTONBPHIUKA [P PELICHUH 3a/1a4.

[IpumeHsTh MONyYeHHbIE 3HAHHWA Ha TPAKTHKE — CTPOUTh MaTeMaTH4YecKHe MOJAETH AJs 3ajad
peambHON KM3HM M TPOBOAWTH COOTBETCTBYIOIIME BBIYHCICHUS C TNPUMEHEHHEM TMoxo0usi u
TPUTOHOMETPHUH (IIOJIB3YSACH, /1€ HEOOXOUMO, KaJIbKYJISITOPOM).

K konmy oOydenust B 9 kjacce o0y4aromuiics NOIYYUT CIEAYIOIINE TPEIMETHBIEC PE3YIbTaThI:

3HaTh TPUTOHOMETPUYECKUE (DYHKIMM OCTPBIX YIJIOB, HAXOOUTHh C MX IOMOIIBIO Pa3IHYHBbIC
3JIEMEHTHI IPSMOYTOJIBHOI'O TPEYTOJIbHUKA («PEIIEHUE MIPSIMOYTOJIBHBIX TPEYTroJIbHUKOBY»). Haxomuts (c
MOMOIIBIO KAIBKYJIATOPA) AJUHBI U YIJIBI U1 HETAOJMYHBIX 3HAUECHUIL.

[lonw3oBatecsi opmynamMyu NPUBENEHUS U OCHOBHBIM TPHUTOHOMETPUYECKHM TOXKIECTBOM MJIS
HaXO0>KICHUS COOTHOLIEHUI MEXIy TPUTOHOMETPUUECKUMH BETMIHMHAMHU.

Hcnonb30BaTh TEOpeMbl CHHYCOB M KOCHHYCOB Ul HAaXOXAEHHUS PAa3IMYHBIX 3JEMEHTOB
TPEYroJibHUKA («PEIIEeHHE TPEYTOJIbHUKOBY ), IPUMEHSTh UX IPHU PEIIEHNH T€OMETPUIECKHX 3a1a4.

Bragets morsiTHAMU TIpe0OpazoBaHUS OO0, COOTBETCTBEHHBIX AIIEMEHTOB MTOT00HBIX (QUTYP.
[lonr30BaThcs cBOiicTBaMU 110100MS MPOU3BOJIBHBIX (PUTYP, YMETh BEIUYUCIATH JUIMHBI M HAXOAUTH YTIIbI
y mono0ubix ¢uryp. IlpuMeHSTh CBOWCTBa MOAOOWS B MPaKTHYECKMX 3agadax. YMeThb NPHUBOAHMTH
NpUMepbI MOJOOHBIX (QUTYP B OKPYKAFOIIEM MHUPE.

[Tonp30BaThCs TEOpEMaMu O IPOU3BEJICHUN OTPE3KOB XOP/, O POU3BEIECHHH OTPE3KOB CEKYIIHX,

0 KBaJlpaTe KacaTelbHOM.

[onp30BaThCs BEKTOpaMH, TOHUMATh UX TEOMETPUYECKUN 1 (PU3NIECKUN CMBICI, TPUMEHSTH UX
B PEIICHUH FeOMETPUUECKUX U pru3ndeckux 3a1ad. [[puMeHsTh cKaIsipHOE POU3BEICHHE BEKTOPOB JIJIs
HaXO0’KICHUS JUIMH U yIJIOB.

[Tonp30BaTHCS METOJJOM KOOPIUHAT HA TUNIOCKOCTH, IPUMEHSTh €T0 B PEHICHUH T€OMETPHUECKUX
U TMIPaKTHYECKHX 3a]1a4.

Bnamerp NOHATHMSMH TNPaBUIBHOTO MHOTOYTOJBHHUKA, MAJHHBI OKPY)KHOCTH, IUIMHBI AyTU
OKPY>KHOCTH W PaJMaHHOM Mephl yrila, YMETh BBIYHCIATH IUTOLIaab Kpyra W ero uacted. [lpumensrts
MOJyYECHHbIE YMEHHS B IPAKTUUECKUX 3a7a4ax.

Haxomuts ocu (MM UEHTpBI) CUMMETpUH (UTYp, NPUMEHSITh JBIKEHHS IUIOCKOCTH B
NPOCTEHIINX CITydasX.

[IpumeHsTh mONyYeHHbIC 3HAHHMA HAa NPAKTHKE — CTPOUTh MaTeMaTH4YeCKHe MOAETH AJs 3ajad
peasibHOW KU3HM ¥ TPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHUS C TIPUMEHEHHEM Moxo0usi u

TPUTOHOMETPUUECKUX (HYHKIMH (TIONB3YsICh, TJe HE00X0AUMO, KAIBKYJIATOPOM).



TEMATUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanuecTBo 4acoB JJIeKTPOHHbIE
Ne HaumenoBanue
(uudpossbie)
n/n pa3nesioB U TeEM Beero Kontpoasnsie | [IpakTnieckue 06pa3OBATEILHbIE
nporpamMmal padoTsI padoThI pecypel
[Ipocreimue
TeOMETPHUYECCKUE
1 ¢burypsl U HX 12 bubmuoreka [TOK
cBoticTBa. M3mepenue https://m.edsoo.ru/7f415¢e2e
T€OMETPUYUECKHIX
BEJINYUH
bubmmoreka [IOK
2 Tpeyromhuiu 26 ! https://m.edsoo.ru/7f415¢e2e
3 [NapannensHbie 11 1 bubmmoreka [IOK
npsMbIe https://m.edsoo.ru/7f415¢e2e
4 ?éfﬁfiii’lfnipyr 15 1 Bubmorexa LIOK
P https://m.edsoo.ru/7f415e2e
MOCTPOCHHS
5 [loBTOpeEHnue, 4 1 bu6mmorexa LIOK
000011IeHNE 3HAHUI https://m.edsoo.ru/7f415¢e2e
OBIIEE KOJIMYECTBO 68 4 0
YACOB 10 [TPOTPAMME




8 KJIACC

KouuuecTBo 4acoB DJIeKTPOHHBbIE
HaumenoBanue
Ne (uudpossbie)
w/n pa3aesioB U TeM Beero Kontpoasnsbie | [IpakTuueckne oGpazoBaTeIbHbIE
NMPOrpamMMel padoThI padoThI pecype
.. bu6nmoreka [IOK
I Henipéxyrombmku 12 ! https://m.edsoo.ru/7f417¢18
ITnomans. Haxoxnenne
> () 10601 (S5 12 | bubmmorexa [JOK
TPEYTOJNLHUKOB U https://m.edsoo.ru/7f417e18
MHOTOYTOJILHBIX (DUTYD.
3 Teopema [Mugaropa u 10 1 bubmnorexa [JOK
Havajia TPUTOHOMETPHH https://m.edsoo.ru/7f417¢18
Teopema Paneca u
TeopeMa o
, | | BiGaioness LOK
’ https://m.edsoo.ru/7f417¢18
TPEYTOJLHUKH.
ITmomaau mog00HBIX
uryp
VYrbl B OKPY>KHOCTH.
Bmmcannnie n
5 ?IE;II)CI?JEE;IFCOHBHHKH 13 1 Bubmaorexa OK
) https://m.edsoo.ru/7f417¢18
KacarensHBIC K
okpyxHocTH. Kacanue
OKPY>KHOCTEM
6 [ToBTOpenue, 4 1 Bubmmorexka [IOK
000011IeHNE 3HAHMI https://m.edsoo.ru/7f417¢18
OBIIEE KOJIMYECTBO 68 6 0

YACOB I10 [TIPOI'PAMME




9 KJIACC

YACOB IIO TTPOTPAMME

KoauuecTBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHue
n/n a3/1eJIOB U TeM K 1| (pposnie)
p TACIOR 1 T Beero OHTpﬁo.]Ibele paxrﬁnqeckne 0GpazoBaTEIHLHEIe
porp pa6oThI pa6oThI pecypek
buommorexa [JOK

I Bexroput 10 ! https://m.edsoo.ru/7f41al2¢

- N BiGaioness LOK

P https://m.edsoo.ru/7f41al2¢
TIOCKOCTH
Tpuronomertpus.

3 TeopeMbl KOCHHYCOB U 13 1 bubmmnoreka [IOK
cuHycoB. Pemenne https://m.edsoo.ru/7f41al2¢
TPEYTrOJHLHUKOB
IIpaBunbHbIE
MHOTOYTOJbHUKH.

4 JmmHa okpyKHOCTH U ] bubinoreka [IOK
TUIOINAAb KpyTa. https://m.edsoo.ru/7f41al2c
Beruucnenue
IomaaeH

buomuorexa [JOK

> | JlBiienus 110CkoCTH 7 https://m.edsoo.ru/7f41al2¢
[IpeobpazoBanue

6 nonobus. Metpudeckne 10 1 bu6mmorexa LIOK
COOTHOITICHUS B https://m.edsoo.ru/7f41al2c¢
OKPY)KHOCTH
[ToBTOpEHUE,

7 00001IeHHE, 6 ) Bbubanoreka [IOK
CHCTEMaTH3aIIHS https://m.edsoo.ru/7f41al2¢
3HAHUM

OBUIEE KOJIMYECTBO 68 6 0




MPOBEPSIEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUS OCHOBHOM

OBPA3OBATEJbHON ITPOT' PAMMBI

7 KJIACC
Kon .
IDOBEDSIEMOLo IIpoBepsiemble IpeIMeTHBIE Pe3yJbTATBI OCBOEHHSI OCHOBHOM
poBep 00pa3oBaTe/IbHOI IPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHusi
pe3yJbTaTa
6 ['eomerpust
PacniozHaBaTh M3y4EHHBIE T€OMETPUUECKHE (UTYPBI, ONPEACIATh MX B3aMMHOX
6.1 pacmosnoxeHue, H300pakaTb reOMETPUIECKUE (PUTYPBI, BBITIONHATH YEPTEKHU 110
) yCJIOBHIO 3aj1aud. V3MepsarTh JUHEHHBIE W YIJIOBbIE BEIWYMHBI. Pemars 3amad
Ha BBIYUCIICHUE JIMH OTPE3KOB U BEIMYHUH YIJIOB
Henate rpyOyro OllEHKY TWHEHHBIX U YTIOBBIX BEIMYNH MPEAMETOB B pEATbHOMN
6.2 JKU3HH, Pa3MEPOB MPUPOTHBIX 00BEKTOB. Pa3znuuaTs pazmepsl 3THX 00BEKTOB 11O
TOPSIIKY BETHIHHEI
6.3 CTpouTh 4epTeKHU K TECOMETPUUECKUM 3a/1adyam
6.4 [lonp30BaThCs MpU3HAKAMH PABEHCTBA TPEYTOJNBHUKOB, UCIIOIb30BaTh MIPU3HAKU
' Y CBOWMCTBA PaBHOOEIPEHHBIX TPEYTOJBHUKOB MTPH PEIISHUH 3a/1a4
6.5 [IpoBoaNTh NOrMYECKHME PACCYX ACHHUSA C HCIIOJIB30BAHUEM T'€OMETPUUYECKUX
) TEOpEM
[lomp30BaThCsl TpPHU3HAKAME PABEHCTBA TMPSMOYTOJBHBIX  TPEYTOJIHHHUKOB,
6.6 CBOMCTBOM  MeQWaHbl, NPOBEACHHONM K THUIOTEHY3€ MPSAMOYTOJIHHOTO
TPEeYTroJbHHUKA, B PEIIEHUH T€OMETPHUECKHX 3a7a4
OnpenensaTs napaieNbHOCTh MPSIMBIX C TOMOIIBIO YTIIOB, KOTOPhIE 00pa3yeT ¢
6.7 HUMH cekymias. Omnpenenars MapasieNbHOCTh MPSIMBIX C IOMOIIBI0 PAaBEHCTBA
PacCTOsTHUM OT TOYEK OJHOM MPSMOM A0 TOUEK APYTOM IpsIMOU
6.8 Pemrats 3a1aun Ha KieT4aToi Oymare
[TpoBOANTE BEIYKUCICHUS 1 HAXOUTH YMCIIOBbIE U OyKBEHHbIE 3HAYEHUsI YTIIOB B
TEOMETPHUYECKUX 33Jla4aX C WCIOJIH30BAHHEM CYMMBI YTJIOB TPEYTONBHHUKOB U
6.9 MHOTOYTOJIbHUKOB, CBOMCTB YTJIOB, OOpa30BaHHBIX MpH TEPECceYeHUH JBYX
MapajuleNIbHBIX — NpAMBIX  cekyulled. PemaTe mnpakThyeckue 3agadyd  Ha
HAaxO0JICHUE YTJIOB
Brnagers mNOHATHEM TE€OMETPUYECKOIO MeECTa TOYEK. YMETh OIpPEIENsITh
6.10 OuccekTpuCy yrja W CEpPeIUHHBIM NEPHEHIUKYJSP K OTpPe3Ky Kak
TreOMETPUYECKHE MECTa TOUEK
DopMyIUpPOBATh ONpPEACICHUS OKPY>KHOCTH M Kpyra, XOpAbl W JuUaMeTpa
6.11 OKPYXHOCTH, TOJIb30BAThCA MX CBOMCTBAaMHU. YMETh NMPUMEHSATHh 3THU CBOWCTBA
NP PELICHUU 3a]a4
Brnagerp moHsATHEM ONMHCAaHHON OKOJO TPEYrojbHHKA OKPYKHOCTH, YMETh
6.12 HaxonuTh e€ ueHrtp. llonb3oBaTbes (akTamMu O TOM, YTO OMCCEKTPHUCHI YIJIOB
’ TpeyrojbHUKa TEPeceKaroTcsl B OJHOM TOYKE, U O TOM, UYTO CEpEeAHHHbIE
MIEPIEHIUKYIIAPBI K CTOPOHAM TPEYTOJIbHUKA MIEPECEKAIOTCs] B OAHON TOUKE
6.13 Brnanets noHsiTHEM KacaTeNbHOW K OKPY)KHOCTH, IOJB30BaThCSI TEOPEMOHM O
) NEPNEHANKYISIPHOCTH KACATEIbHOU U paauyca, MPOBEAEHHOIO K TOUKE KaCAHUS
6.14 [Tonp30BaThCS MPOCTEUIITIMH T€OMETPUYECKUMHI HEPaBEHCTBAMH, TOHUMATh MX
) MIPAKTUYECKUHA CMBICT
6.15 IIpoBOANTE OCHOBHBIE T€OMETPUUYECKHE MOCTPOEHHS C MOMOIIBIO ILHUPKYIS U

JINHEUKU

v



8 KJIACC

Kon
NpoBePsSIeMOro
pe3yJbTarta

IIpoBepsiemble npeIMeTHbIE Pe3y/JbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus

6

I'eomeTpus

6.1

6.2

Pacrnio3HaBaTh OCHOBHBIC BHIIBI YETHIPEXYTOJIBHUKOB, WX DJIEMEHTHI,
MOJIb30BAThCS UX CBOMCTBAMU MPHU PEIICHUH T€OMETPHUYECKHX 3a1a4
[IpuMeHsITh CBOWCTBA TOYKH IEPECEUCHHUS MEIUaH TPEYTroJbHHUKA
(TIeHTpa Macc) B pelICHUH 3a1a49

6.3

6.4

Brnagers nonsiTueM cpeAaHed JMHMM TpPEYrojiibHUKA U Tpareuuu,
NPUMEHITh HX CBOICTBAa IpH pPEIIEHUH TE€OMETPUUYECKHX 3aj]ad.
[Tonb3oBatbes Teopemoit daneca U TeopeMoil O MPOMOPIHOHATBHBIX
OTpEe3Kax, MPUMEHSTh UX ISl peICHUs MPAKTUUECKUX 3a/1a4

[IpumensaTh mnOpu3HAKUM NOAO0MS  TPEYrOJIbHUKOB B  PEILIEHUU
IF€OMETPUYECKUX 3aJa4

6.5

ITonw3oBatbest Teopemoii [Tudaropa i pemenns reoMeTpHIECKUX U
IpakTU4ecKuX 3anad. CTpouTh MaTEMAaTHYECKYyH0 MOJCIb B
IMPaKTUYCCKUX 3aadax, CaMOCTOATCIbHO ACJIaTh qepTém U HaXOOUTh
COOTBETCTBYIOIME JJIUHBI

6.6

Bragers NOHATUSAMM CHUHYyCa, KOCHMHYCa M TaHIE€HCAa OCTPOro yria
MIPSIMOYTOJIBHOTO TPEYroyibHUKA. [10JIb30BaThCA ITUMU NOHATUAMHU
JUIsl pelleHus TPAaKTUYECKUX 3a1a4

6.7

6.8

Bbruucnare (pasnuyHbIME  croco0amMH) IUIOIAAb TPEYrojbHUKA U
IUIOUIald MHOTOYTOJBHBIX (uUryp (mosb3ysch, TIJae HEOOXOAUMO,
KaJbKyJIATOpOM). IIpUMEHATh MOTydYeHHble YMEHHS B MPAKTHYECKHX
3ajgadax

Bitamers MoHATHAMM BOIMCAaHHOTO U LIEHTPAJIBHOIO yIJIa, UCIIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX YINIaX, YIJIaX MEXIy XOpAaMH (CeKyIMMHU) U
yrile MeXAy KacaTeIbHOM M XOpPJIOH NPU PEIICHHM I€OMETPHYECKHX
3a1a4

6.9

6.10

BJ'IaI[eTL IIOHATUCM OIIMCAHHOI'O ‘{CTBIpéxyFOHLHI/IKa, IMPUMCHATH
CBOICTBA OIMCAHHOT'O ‘-IeTI)IpéXYFOJ'H)HI/IKa IIpH pCHICHUYN 3a1a4

IIpuMeHATH  MONY4YEHHBIE 3HAHMSA HA IPAKTUKE —  CTPOUTH
MaTeMaTHYeCKHe MOJEIH JUIsl 3aJad PEAIbHOM >KU3HH W IPOBOJIUTH
COOTBETCTBYIOILIIME BBIYMCICHHUA C TPUMEHEHHEM NOJ00MS U
TPUTOHOMETPUH (IIOJIB3YSCh, TJI€ HEOOXOAUMO, KAJIBKYJISITOPOM)




9 KJIACC

Kon
NpoBePsSIeMOro
pe3yJbTarta

IIpoBepsiemble npeIMeTHbIE Pe3y/JbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus

6

I'eomeTpus

6.1

3HaTh TPUTOHOMETpHUUYECKHEe QYHKIIUU OCTPBIX YTJIOB, HAXOIUTH C UX

MOMOIIIBIO  Pa3JIUYHbIC 3JEMEHTHl MPSMOYTOJIBHOTO TPEYroJbHUKA
(«pemieHue  MPSMOYTOJBHBIX  TPEyrojabHUKOBY»). Haxomuts (¢
MOMOIIIBIO KAJIBKYJISATOPA) JUIMHBI U YTIIBI JJ1s1 HETAOJMYHBIX 3HAUCHUM

6.2

6.3

6.4

6.5

[Tonb3oBatbes dbopmynamu MPUBEACHUSA u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM JJIsi HAXOXKIEHUS COOTHOIICHUI
MEK1y TPUTOHOMETPUUECKUMU BEIMYNHAMU

Hcnonn30BaTh TCOPEMbI CHHYCOB W KOCHUHYCOB IJId HAXOXACHUA
Pa3JIMIHBIX 3JICMCHTOB TPCYIrOJIbHHUKA («pemeHne Tpeyr‘OJ'ILHI/IKOB»),
IMPUMCHATH UX IMPU PCHICHUH I'COMETPHUYCCKUX 3aaa4

Brnagerp moHsTHSAMH TIpeoOpa3oBaHUSI IMOAOOMS, COOTBETCTBEHHBIX
3eMEHTOB MoA0OHBIX (uryp. Ilonbp3oBaThcsi cBOMCTBaAMH MOA0OMS
MIPOU3BOIBHBIX GUTYDP, YMETh BHIYUCIATH IJIMHBI U HAXOAUTh YIJIBI Y
moo0HbIX (uryp. [IpuMeHSITh CBOMCTBA MOJOOWS B TPAKTHUYCSCKHUX
3aja4ax. YMeTb MOPHUBOJUTH MPUMEPHl MOAOOHBIX Quryp B
OKpY’KaroIlleM MUpe

[Monp30BaThesi TeopeMaMu O TIPOU3BEIACHUH OTPE3KOB XOpH, O
MIPOU3BEICHUN OTPE3KOB CEKYIUX, O KBaJpaTe KacaTelbHOU

6.6

6.7

ITonp3oBaThCs BCKTOpaMH, IIOHUMATb HX FCOMCTpI/ILICCKI/Iﬁ n
(bPISH‘ICCKPIfI CMBICJI, ITPUMCHATh HUX B PCIICHHU T'COMETPUUYCCKUX H
(I)I/I3I/IIICCKI/IX 3aJa4. HpI/IMeHHTB CKaJIIpHOC NPOU3BECACHHUEC BCKTOPOB
JJI HaXOXICHUA JJIMH U YTIJTIOB

ITons30BaThCA MCTOAOM KOOpAHWHAT Ha IINIOCKOCTH, MNPHUMCEHATHL €T0 I
PCHICHUU I'COMCTPHUUCCKUX U MMPAKTHUYCCKUX 3aaq

6.8

6.9

Brnagers DNOHATUAMH  NPaBUIBHOIO  MHOTOYTOJIBHUKA,  JJIMHBI
OKPY’KHOCTH, JUIMHBI TyTH OKPYKHOCTHM M paJuaHHON Mepbl yrIia,
YMETb BBIUUCIATH IUIOWIAAL Kpyra M ero uyacrei. IlpumensTs
IIOJTyYEHHbIE YMEHHUS B IPAKTUYECKUX 3a7a4ax

Haxoauts ocu win HeHTpbl CUMMETPUH QUTYp, IPUMEHSTh JBUKCHUS
IIJIOCKOCTH B IIPOCTEHIINX CIIydasx

6.10

[lpuMeHsTH TONyYEeHHBIE 3HAHUS HA TMPAKTHKE — CTPOUTH
MaTeMaTHYeCKUEe MOJENN JUIsl 3a7ad peajbHOM JKU3HU U TPOBOAMTH
COOTBETCTBYIOIIIIE BBIYMCICHHS C MNPUMEHEHHEM Mono0usi u
TPUTOHOMETPUYECKHX (QYHKIMHA (TMONB3ysACh, TIA€ HEOO0XOAUMO,
KaJIbKYJISITOPOM)

B




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPXKAHUSA

7 KJIACC
Kona ITpoBepsiemMblii 3JIEMEHT COJIEPKAHUSA
6 I'eomeTpus
HavansHlble nonsTust reomerpun. Touka, npsimasi, OTpE30K, Jdyd. Yrou. Bunasl yrios.
6.1 Beprukanbuble U cMmexHble yribl. buccektpuca yria. JlomaHas, MHOTOYTOJbHHUK.
[TapanienbHOCTh U NEPIEHANKYIISIPHOCTD MPSIMBIX
6.2 Cummerpuunbie (urypbl. OCHOBHBIE CBOHCTBa OcCeBOW cuMMeTpuu. [Ipumeps
CUMMETPHUH B OKPY’KAIOILIEM MHUPE
6.3 OCHOBHBIE MOCTPOEHHUS C MOMOUIBI0 LUPKYJIA M JUHEWKH. TpeyronbHuk. BeicoTa
MeanaHa, OMCCEKTpUCca, UX CBOWCTBA
6.4 PaBHOOEIpEHHBIN 1 PABHOCTOPOHHUH TPEeyToJIbHUKH. HepaBeHCTBO TpeyroibHUKa
6.5 CBoiicTBa W TpU3HAKK PaBHOOEAPEHHOTO TpeyroibHUKa. [IpH3Haku paBeHCTBa
TPEYroJbHUKOB
6.6 CBolicTBa M TPU3HAKK MapaJUIETbHBIX MpsMbIX. CyMmMMma YTJIOB TpeyrojbHUKA.
BHermHue yrisl TpeyroiabHUKa
[IpssMOyronbHBIA ~ TPEYTOIBHUK. CBoOHCTBO  MeQuaHbl  MPSMOYTOJBHOTO
6.7 TPEyroJbHHKA, TPOBENEHHON K THIIOTEHY3€. I [pr3HaKku paBeHCTBA PSMOYTOJIBHBIX
TPeYroJabHUKOB. [IpsSMOYTONbHBIN TPEYroabHUK C YoM B 30°
HepaBenctBa B reoMerpuu: HEPaBEHCTBO TPEYrOJIbHHMKA, HEPABEHCTBO O JJIMHE
6.8 JIOMaHOH, TeopeMa o OoJblieM yrie H OoJiblIeld CTOPOHE TPEyrojbHHKA.
[leprieHAUKYISIp U HAKJIOHHAS
6.9 I'eomeTpryeckoe MecTo Touek. buccekTpuca yria u CepeJUHHBIN NEPIEHANKYIISP K
OTPE3KY KaK FeOMETPUUYECKHE MECTA TOUEK
6.10 OKpy>XHOCTb M KpPYyT, XOpZa U IuaMmeTp, MX CBOWCTBA. B3auMmHOE pacnojoxeHue
OKPYKHOCTH M IpsiMoi. KacarenpHas M cekyas K OKpy>KHOCTH
6.11 OKpyXHOCTb, BIIMCaHHAsi B yroj. BrucaHHas W ONHUCAaHHAas OKPY>KHOCTH
TpeyrojabHHUKa
8 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COEPAKAHNUSA
6 ['eomeTpus
6.1 UYetsipéxyroapHuku. [lapannenorpamm, ero npu3HaKu M CBOMCTBA
6.2 [IpsiMoyronbHuK, poMO, KBagpaT, UX MPU3HAKU M CBOWCTBA
6.3 Tpaneuusi, paBHOOOKasi Tpameuusi, e€ CBOWCTBa M mpu3Haku. lIpsamoyrombHas
Tpamnenus
6.4 Merton ynsoenns Meauansl. LlenTpansHas cumMeTrpus. Teopema @aneca u TeopeMa
0 IIPONIOPLIMOHANIBHBIX OTPE3Kax
6.5 CpenHye TMHUYM TPEYToJibHUKA U Tpanenuu. LIeHTp Macc TpeyroiabHHUKa
6.6 Ilomo6ue TpeyronbHuKOB, KodpduuueHtr mnomodbus. IlpuzHaku  momoOust
TpeyrojbHUKOB. [IpuMeHeHue noa00us npu pelieH!H IPaKTUYEeCKUX 3aau
6.7 @opMybl 4715 IUIOMAIM TPEYTOIbHUKA, MapajuiesiorpaMMa, poMOa 1 Tpanenuu
6.8 CaoiicTBa Iwiomanei reomerpuueckux ¢uryp. OTHOIIEHHE IUiowanedl MoJ00HBIX
¢uryp
6.9 Beruncnenne miomaaeil TpeyroiabHIKOB M MHOTOYTOJIbHUKOB Ha KJIeT4aToi Oymare
6.10 Teopema [Tudaropa. [Ipumenenue Teopemsl [Indaropa npu penieHUH MPaKTUUSCKUX

b



3a1a4

CuHyc, KOCHHYC, TAHT€HC OCTPOTO yIjla MPAMOYIOJIBHOTO TpeyrojbHUKa. OCHOBHOE

6.11 TPUTOHOMETPUYECKOE TOKAECTBO. Tpuronomerpuieckue GyHkuuu yrios B 30°, 45°
u 60°
6.12 Brincannele ¥ LeHTpajbHBIE YIJIBI, YTOJ MEXKAY KacaTellbHOW M XOpAOH. YTIbI
MEXy XOpJaMH U CEKYILUMHU
6.13 Brmcannsie 1 onMcaHHbIe YETHIPEXYTOIBHUKH
6.14 BsanmHoe pacnonoxkeHue OByX OKpykHocTeil. Kacanme okpyxkHocTtei. OOmme
KacaTeJlbHbIE K JIByM OKPY>KHOCTSIM
9 KJIACC
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
6 I'eomerpus
6.1 Cunyc, xocuHyc, tanrerc yriaoB or 0 mo 180°. OcHOBHOE TPHTOHOMETPHUYECKOE
ToXkAecTBO. DopMyJIbl IPUBEIECHUS
62 Pewienne tpeyronsHukoB. TeopemMa KOCHHYCOB M TeOpeMa CHHYCOB. PelieHue
MPAaKTUYECKUX 3314 C UCIOIb30BaHUEM TEOPEMbI KOCHHYCOB M TEOPEMbI CHHYCOB
6.3 [Ipeobpazosanre noao0wus. [logodue COOTBETCTBEHHBIX IIEMEHTOB
6.4 Teopema 0 nNpOM3BENECHUH OTPE3KOB XOpzl, TEOPEMBI O MPOM3BEACHUM OTPE3KOB
CEeKYIIHX, TeOpeMa O KBajpaTe KacaTeIbHON
Bekrop, mmmHa (MOZynb) BEKTOpa, COHANPABIECHHBIE BEKTOPHI, MPOTHBOIOIOXKHO
6.5 HarpaBlieHHbIE BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpaIlH]
HaJ BeKTopaMmu. Pas3noskeHne BeKTopa Mo ABYM HEKOJIMHEAPHBIM BEKTOpaM
6.6 Koopnunatet Bektopa. CkansipHoe TpPOM3BEJCHHE BEKTOPOB, MPUMEHEHHE IS
HaXOXKICHHUS AJIMH U YIIIOB
JlekapToBBl KOOpPAWMHATBI Ha IUIOCKOCTH. YpPaBHEHMs MNPSAMOH M OKPYKHOCTH B
6.7 KOOpAMHATAX, MEPECEUYECHUE OKPYNKHOCTEHM U MpsAMBIX. METOI KOOpAMHAT U €ro
IIPUMCHCHUC
6.8 [IpaBusibHBIE MHOTOYTOJIBHUKHU
6.9 Hnuna OKPYKHOCTH. I'panycHas u paguanHas Mepa yIJia, BBIYMCICHHE IJIMH YT
OKPYKHOCTEH
6.10 [Inomane Kpyra, ceKTopa, CEerMeHTa
6.11 JBIKeHHsT TJIOCKOCTM W BHYTPEHHHE CUMMeETpuu (Quryp (sreMeHTapHbIe

npezcraienus). [lapamiensubiil nepeHoc. [ToBopot




ITPOBEPAEMBIE HA OI'D 110 MATEMATUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJBbHOM IMPOT'PAMMBI OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

Kon
NpoBepPsIEMOro
TpeOoBaHUs

IIpoBepsiembie TPeGOBaHNS K MPEAMETHBIM Pe3yJbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTeIbHOIl MPOrpaMMbl OCHOBHOTO 0OIIETO
oOpa3zoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBarh MOHATUSIMU: MHOXKECTBO, ITOJIMHOXECTBO, OIEpallu
HaJl MHO)KECTBAaMH; yMEHHUE OIIEPUPOBATH MOHATUSIMHU: Tpad, CBS3HBIN rpad,
JIEpeBO, LWKJ, NMPUMEHATh MX MpPU pEIIeHHH 337ad; YMEHHE HCIOJb30BaTh
rpaguyeckoe IpeCTaBIeHINe MHOKECTB JUIS ONHCAHHS PEaTbHbBIX ITPOIIECCOB
¥ SABJICHU, IPH PEIICHUH 3324 U3 APYTUX yUEOHBIX MPEIMETOB

YMeHue omnepupoBaTh TOHATHSMHU: OIPElENeHne, aKCHoMa, TeopeMa,
JIOKa3aTelIbCTBO; YMEHUE PACIO3HABATH UCTUHHBIC U JIOKHBIC BBHICKA3BIBAHUS,
MIPUBOJAUTH PUMEPHI U KOHTPIPUMEPHI, CTPOUTH BBICKA3BIBAHUS U OTPULIAHUS
BBICKA3bIBAaHUN

YMeHue oneprupoBaTh MOHATUSMU: HATYPaJIbHOE YUCIIO, IPOCTOE U COCTABHOE
YHUCIIO, IETMMOCTh HATypPaNbHBIX YHCET, TPU3HAKH JIETUMOCTH, [I€JI0€ YHCIIO,

MOJTyJIb YKCJIa, OOBIKHOBEHHAS IPOOh M JECATHYHAS IPOOh, CTaHAAPTHBINA BUJI
4KCiia, PANMOHAIBLHOE YHWCIIO, UPPAIMOHAIBHOE YHCJIO0, apu(pMETHYSCKUIN
KBaJIPaTHBIN KOPEHb; YMEHUE BBITTONHATH IEHCTBUS C YHUCIIAMH, CPAaBHUBATH U
YIOPSIOUMBATh YHUCJA, NPEICTABIATh YKCIA HAa KOOPAMHATHOW HPSIMOH,
OKpYIJSTh 4YHUCA; YMEHUE JeNaTh NPUKUAKY U OLEHKY pe3yjibTaTa
BBIYHCIICHHI

YMeHue onepupoBaTh IMOHATUAMH: CTENEHb C IEJdbIM II0OKa3aTelieM,
apupMeTHYeCKHi KBaJpaTHBIH KOPEHb, MHOTOWIEH, ainreOpanydeckas IpoOb
TOKECTBO; 3HAKOMCTBO C KOPHEM HATYpPaIbHOU CTETIEHH OOJIbIIE eIMHUIIBL;
YMEHHE BBIONHITH pacu€rbl mo ¢opMmynaM, MNpeoOpa3oBaHUs IIETbIX,
JIpOOHO-PAMOHATIBHBIX BBIPAXCHUH M BBIPAKEHHH C KOPHIMH, Pa3JIOKEHHC
MHOTOWJICHa Ha MHOXHTENH, B TOM 4YHCJE C HCIOIb30BAHUEM (QOPMYII
Pa3HOCTH KBaJPaTOB U KBaJIpaTa CyMMBI M Pa3HOCTH

YMeHne onepupoBaTh NOHITUIMU: YHCIOBOE PABEHCTBO, YPABHEHHE C OJHOM

MIePEMEHHOM, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOM; yMEHHE
pemate JMHEWHbIE W KBaJpaTHBIE YypaBHEHUS, IpOOHO-palMOHATbHBIC
YpPaBHEHUSI C OJIHOW TEPEMEHHOM, CHUCTEMBbl JBYX JIMHEHMHBIX ypaBHEHU,
JIMHEWHBIE HECPABCHCTBA u ux CHUCTCMBI, KBaaApaTHBIC u I[pO6HO-
palMOHAIBHBIE HEPAaBEHCTBA C OJHOW MEPEMEHHOM, B TOM YHCIE IpHU
peuieHuu 3aJad U3 APYruX MPEeAMETOB M MPAKTHUECKUX 3aJad; yMEHUE
HCIIOJIB30BaTh KOOPAWHATHYIO IIPAMYIO W KOOPAWHATHYIO IIJIOCKOCTH [JIA
M300paKeHHS PEIICHUI YpaBHEHN, HEPABEHCTB M CUCTEM

YMeHune omnepupoBaTh MOHSATHSIMHU: (GYHKUUS, TpaduK QYHKIUH, HYIH
(GYHKUMH, TPOMEKYTKH 3HAKOMOCTOSIHCTBA, IPOMEXKYTKH BO3pacTaHUs,
yObIBaHUs, HaAuOONbIIee W HaWMMEHbIICe 3HAYCHHUS (YHKIMH, YMEHUC
OMepUpoBaTh MOHATHSIMU: TIpsAMas  MPOMOPLUUOHANBHOCTh, JIMHEHHAsS
¢byHKUMs, KBagpaTtuuHas ~QyHKOUs, oOpaTHas MPONOPLUOHATBHOCTS,
napabona, runepOojyia; yMEHUE CTPOUTH rpaduku (PyHKIHHA, WCIOIB30BATh
rpadUKu JJIsl  ONpEJeNieHUsT CBOWCTB TMPOIECCOB W 3aBHCUMOCTEH, ISt
peleHus 3a71a4 U3 JPYyTruX yU4eOHBIX MPEIMETOB H PEaTbHON KU3HH; yMEHHUE
BBIpaKaTh (popMysiaMH 3aBUCMMOCTH MEKAY BeTUUNHAMU

YMeHue onepupoBaTh MOHATUSIMU: TIOCIEIOBATEILHOCTD, apupMeTndecKas u
TeOMETpUYECKasi  MPOTPECCHUU; YMEHUE  HCIOJb30BaTh CBOICTBa
MOCJIEIOBATENILHOCTEH, QOPMYIIBI CyMMBI M OOIIETO WICHA NPH PEUICHUU

Yy
L

3a4a4, B TOM YMUCJIC 3a/1a4 U3 APYTUX y‘lC6HBIX npeaMEeToOB 1 peanLHoﬁ JKHN3HHU




YMeHue pemiats 3a1a41 pa3HbIX TUIOB (B TOM YHCIIE Ha MIPOLCHTHI, T0JIU U
YacTH, JABWXKEHHE, PadoTy, LIEHYy TOBapOB M CTOMMOCTh TMOKYIOK M YCIYT,
HAJIOTH, 3a7a4d W3 OO0JACTH YNpaBIE€HHS JMYHBIMA W CEMEWHBIMH
(¢uHaHCAMM); yMEHHE COCTABISATH BBIPAKCHUS, YPaBHEHUS, HEPABEHCTBA H
CHUCTEMBI II0 YCJIOBUIO 3aJaud, HCCIEAOBaTh IIOIYYEHHOE pEIIEHHE U
OLICHMBATh IPaBJIONIOJOOHOCTH MTOJTYYEHHBIX PE3yIbTaTOB

YMeHue omepupoBaTh MOHATHAMH: (QUrypa, TOUKa, OTPE30K, HpsMasi, JIyd,
JOMaHasl, yTroJ, MHOTOYTOJbHUK, TPEYTOJbHUK, PAaBHOOCIPEHHBIH W
PaBHOCTOPOHHMI TPEYTOJBHUKH, MPSIMOYTOJBHBIM TPEYroJbHUK, MEAWAHA,
OuccekTprca U BBICOTA TPEYTOIbHUKA, YETHIPEXYTOJILHUK, NTAPaJLIeIOrpaMM,

poMO, IPSAMOYTONBHUK, KBaApaT, TpAaenus; OKPY>KHOCTh, KpYT, KacaTeabHas;
3HAKOMCTBO C HPOCTPAHCTBEHHBIMH (PUTYpaMH; YMEHHE pelaTh 3aJadd, B
TOM 4HCJIE W3 TIOBCETHEBHOW JKM3HH, Ha HAXOXKICHHE TE€OMETPUYECKHX
BEJIMYMH C IPUMEHEHNEM M3Y4YE€HHBIX CBOWCTB GUryp U GaxToB

10

11

12

YMeHue  omepupoBaTh  MOHSTHUSMH: PaBEHCTBO  (QUIYp, pPaBEHCTBO
TPEYTOJIEHUKOB; MApaUIENBFHOCTh M TEPICHIUKYISIPHOCTh TMPSAMBIX, yTOX
MEXIy TPSMBIMH, TEPIEHIUKYISIp, HAKIOHHAS, MPOEKIHs, momooue ¢uryp
NoJOOHBIE TPEYroJbHUKH, CHUMMETPHS OTHOCHUTENFHO TOYKH M TPSIMOIi;
YMEHHE paclo3HaBaTh pPaBEHCTBO, CHUMMETPUI0O U mojobme uryp,
HapauIeIbHOCTD M EPIEHANKYIISIPHOCTD MPSIMBIX B OKPYXKAIOLIEM MUpPE

YMeHue onepupoBaTh MOHATHSMU: JITNHA, PACCTOSHUE, YTOJ (BEIMYMHA yTIa,
CHHYC ¥ KOCHUHYC yIJla TPEYrojbHHKA), IUIOMAbh, yYMCHUE OIICHUBATH
pa3Mepbl IPEMETOB U OOBEKTOB B OKPYKAIOIIEM MUPE; YMCHHE IPUMCHSTh
(opMyITBI IEpUMETPA | TUIOIIAJN MHOTOYTOJIBHUKOB, JUTHHBI OKPYXKHOCTH U
IIOMIAN Kpyra, oOBeMa MPSIMOYTONEHOTO MapajuleNienunenia; yMeHHe
MPUMEHATh TPU3HAKU PABEHCTBAa TPEYTOJHLHUKOB, TEOPEMY O CyMME YIJIOB
TpeyrojbHuKa, TeopeMy [Inudaropa, TpuroHOMETpUIECKHUE COOTHOIICHUS TS
BBIYMCIICHHUS JIIUH, PACCTOSIHUM, IUTOIIAIECH

Ymenune  wm3o0Opaxarb  IUIOCKME  (QUIYyppl M HUX  KOMOHMHAIMH,

MPOCTPAHCTBEHHBIE (PUTYPBI OT PYKH, C IOMOIIBIO YePTEKHBIX HHCTPYMEHTOB
Y 3JIEKTPOHHBIX CPEJCTB M0 TEKCTOBOMY WJIM CUMBOJIBHOMY OIMCAHUIO

»
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YMeHue omnepupoBaTh NOHATHUAMM: NPSIMOYTOJbHAs CHCTEMa KOOPAWHAT;
KOOpJAMHATBl TOYKH, BEKTOpP, CyMMa BEKTOPOB, IPOM3BEICHUE BEKTOpA HA
YHCII0, CKAAPHOE MPOU3BEAEHNUE BEKTOPOB; YMEHHUE UCIIOIB30BATh BEKTOPHI
Y KOOPJWHATHI JU1s1 TPEACTABICHUS TAHHBIX U PELICHUS 33]1a4, B TOM YUCJIE
13 IPYTUX Y4eOHBIX IMPEIMETOB U pPEaIbHOM JKU3HU

14

YMeHne onepupoBaTh MOHATHUSIMH: CTOJIOMKOBBIE M KPYTOBbIC JHATrPAMMBL,
Ta0NUIBI, CpefHee apudMeThdeckoe, MenuaHa, HauOOJbIIee W HANMEHBIIE
3HAaUEHUS, pa3Max YUCIOBOro HAOOpa; yMEHHUE U3BIIEKATh, MHTEPIIPETUPOBAThH
u npeoOpa3oBbIBaTh HMH(DOPMAINIO, TPEJACTABICHHYIO B TaONHMIIaX W Ha
JuarpaMmax, OTPaKalOIylH CBOWCTBA M  XapaKTEPUCTHKH PealibHBIX
MPOIIECCOB W SBJICHWH; YMEHHE pACIO3HABaTh W3MEHYMBHIC BEIUYHUHBI B
OKpY’KaloleM MHUpe

15

YMeHue omepupoBaTh TOHSATHAMH:  CIy4YalHBIM  OOBIT  (CIy4YalHBIN
IKCIIEPUMEHT), 3JIEeMEHTapHOe COOBbITHE (3NIEMEHTApHBIA HCXOM) CIyYalHOIC
OTBITa, CIlydailHOe COOBITHE, BEPOSTHOCTh COOBITHS, YMEHHE HAaXOJHTh
BEPOSITHOCTU CIy4YalHBIX COOBITUI B ONBITaX C PaBHOBO3MOXXHBIMU
SNIEMEHTApHBIMH  COOBITHSMH;, yYMEHHE  pellaTh  3aJadydl  MEeTOAO0M
OpPraHM30BaHHOTO Iepedopa MW C MCIHOIB30BAHUEM IIPaBUIA YMHOXKEHHS;
YMEHHUE OLIEHUBATh BEPOATHOCTH PEATbHBIX COOBITUI W SIBICHUH, NOHUMAT
pOJb  TPAKTUYECKHM JOCTOBEPHBIX M  MAaJOBEPOSATHBIX  COOBITHH B
OKpY’KaIOIIeM MHUpPE U B JKHU3HH; 3HAKOMCTBO C IIOHATHEM HE3aBUCHMBIX
COOBITHIL; 3HAKOMCTBO € 3aKOHOM OOJIBILIMX YHCEI M €r0 POJIBI0 B MaCCOBBIX
SIBIICHUSX

W
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YMmeHue BbIOMpaTh MOAXOASIINA M3YYCHHBIH METOJ Ul pEILEHHs 3aJadH,
MPUBOJAUTH TPUMEPHl MAaTeMaTHYECKHX 3aKOHOMEPHOCTEH B NpupoAe U
KU3HM, pacllo3HAaBaTh IIPOSIBIIEHHE 3aKOHOB MAaTEMaTHKH B MCKYCCTBE,
OINKCHIBaTh OTHAENbHBIE BBIJAIOIIMECS PE3YJbTaThl, IOJIYYEHHBIE B XOIE
pa3BUTUS MAaTEMaTHKH KaK HayKH, NPUBOJAUTH NMPUMEPHI MaTEMaTHYECKUX
OTKPBITHH U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOU HCTOPHUH




IEPEYEHbB 3JIEMEHTOB COAEPKAHUS, ITPOBEPAEMBIX HA OI'3 1O

MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMeHT cOAepPKaHUSA
1 YHucna v BHIYUCICHUS
1.1 HatypanbHele u 1nienelie uncina. [lpusHaku JeIMMOCTH HETbIX YHCEI
12 OOBIKHOBEHHbIE M JECATUYHBIC IPOOM, IPOIEHTHI, OCCKOHEYHbIE IEPHOIMYECKHE
apobu
1.3 PanmonaneHble yncia. ApudMeTHIECKHE ONepalni ¢ PAUOHAILHBIMU YUCIaMH
1.4 JleficTBuTENbHBIC YKCca. ApH(METHUECKHIE ONepaliy C ICHCTBUTEILHBIMU YUCTIaAMHU
15 Hpn6nn>1<é}£HHe BBIUUCIICHHS, NIpaBUjIa OKPYIJIEHUs, NPUKUAKA U OLIEHKA pe3yJbTara
BBIYUCIICHAN
2 Anrebpanyeckre BhIpasKeHHS
2.1 bykBeHHbIE BRIpaskeHUs (BBIPAKEHUS C TIEPEMEHHBIMH )
29 Crenenp ¢ menbiM MokaszareneM. CTENeHb C PalMOHAIBHBIM IOKa3aTeneMm. CBOHCTBA
CTETICHH
2.3 MHoTro4IeHbI
2.4 Anredpanyeckast 1po0Ob
25 ApudmeTrueckuii KOpeHb HaTypaJIbHOH cremeHu. JledicTBus ¢ apudmeTndecKumMu
KOPHSIMH HaTypaJIbHOH CTENeHU
3 YpaBHEHHS U HEPABEHCTBA
3.1 Lensle 1 TpoOHO-paMoHaTBHBIC ypaBHEHHU. CHCTEMBI 1 COBOKYITHOCTH YPaBHEHHH
3.2 Lesnble u 1poObHO-pauMoHaNbHBIE HepaBeHCTBA. CHCTEMbI U COBOKYITHOCTH HEPABEHCTB
33 Pemenne TeKCTOBBIX 3a0a4
4 UmcioBbie IOCIE0BATEILHOCTH
4.1 ITocmemoBaTeNbLHOCTH, CIIOCOOBI 3aJaHus ITOCIEA0BATEILHOCTEH
4.2 ApudmeTrrueckas u reoMeTpuieckas nporpeccun. @opMysia cJI0KHBIX TPOIIEHTOB
5 DyHKIUU
Oynkms, crnocods! 3amanus QyHkuuu. ['paduk Qyskmmu. OGiacTs onpenesneHuss U
51 MHOXeCTBO 3HaueHWi ¢yHkuumu. Hymm ¢ynkuumn. [IpoMexyTKH 3HAKOMOCTOSHCTBA.
[IpomexxyTkn MOHOTOHHOCTH (yHKIMHA. MakCUMyMBl M MHUHUMYMbI (DYyHKIHH.
HauOonpiuee u HauMeHbIee 3HaYeHUE PYHKIUHU HA IPOMEKYTKE
6 Koopaunatel Ha npsAMON U TUIOCKOCTH
6.1 Koopaunartsas npsmas
6.2 JlexapToBbl KOOPAMHATHI Ha IJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuyeckne GUTYphI U UX CBOWCTBA
7.2 TpeyronbHUK
7.3 MHOroyroiabHUKH
7.4 OKpY>KHOCTB U KPYT
7.5 N3mepeHne reoOMeTpHYECKUX BETUYHH
7.6 BekTops! Ha MIIOCKOCTH
8 BeposTHOCTE U cTaTuCTHKA
8.1 OnucarenbHasi CTaTUCTHKA
8.2 BepositHOCTE
8.3 Komb6unaropuka
8.4 MHoecTBa




8.5 ‘ I'padbr

YYEBHO-METOIUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /UISA YYEHUKA

T'eomerpus, 7-9 xnaccel/ Atanacsu JI.C., Byry3zos B.®., Kagomiie C.b. u npyrue, AknnoHepHoe
obmectBo «M3narensctBo «IIpocBemenney, 2023

METOJUYECKHUE MATEPHUAJIBI JJI51 YUYUTEJIA

e Aranacss JI.C. Usyuenne reomerpun B 7-9 Kitaccax: METOAUYECKUE PEKOMEHIAIINH JITIS
yuurens. — M.: [Ipocsemenne, 2015.

e  KUM no reomerpun k yueOHuky Atanacsia JI.C. 20231

e [locobOue mis moaroroky yuamuxcs k OI'D non penakiueit Amenko WU.B. 2023r

HOUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

Poccwuiickas anexTponHas mkona. https://resh.edu.ru/
«Yun.py» — https://uchi.ru/

«Sunexc. Yueonuk» https://education.yandex.ru/home/
«SKmaccy . https://www.yaklass.ru/

doxkchopxa https://foxford.ru/about

«Cupuyc. Onnaitn» . https://edu.sirius.onli
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