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[NOACHUTEJIBHAA 3AIINCKA

I'eomeTpus Kak OAWH M3 OCHOBHBIX Pa3/I€JOB LIKOJIbHOM MaTeMaTUKH, UMEIOIIMI CBOEH LIENIbIO
o0ecrieynTh M3y4eHHE CBOWCTB W pa3MepoB (Uryp, WX OTHOIIECHWH M B3aMMHOE DACIOJIOXKCHHE,
ONMMUPAETCS HA JIOTMUECKYI, 0Ka3aTEebHYIO JIMHHUIO. [[eHHOCTh M3ydyeHHs T€OMETpUU Ha YpPOBHE
OCHOBHOTO 00mIero o0pa3oBaHMs 3aKIIOYACTCs B TOM, YTO OOYYArOMIMHCS YYUTCA TPOBOAMTH
JIOKa3aTelIbHbIE PAcCyKJEHHUS, CTPOUTh JIOTUYECKHE YMO3AKIIOYEHHS, JOKa3blBaTh HNCTUHHBIC
YTBEPKACHUSI U CTPOUTb KOHTPIPHUMEPHI K JIOXKHBIM, HMPOBOAUTH PACCYXKIECHUSI «OT HPOTHUBHOTOY,
OTJIMYaTh CBOWCTBAa OT MPU3HAKOB, (GOPMYyIUpOBaTH OOpaTHble yTBepxkAeHus. Ocoboe 3HayYeHHE
JOKa3aTeNbHas JIMHUS UMEET IS yIITyOJIEHHOTO U3YYEeHUSI MAaTEMaTHKH.

Lenpro n3ydeHUs: reOMETPUM SBIISIETCS UCIIONb30BaHUE €€ KaK MHCTPYMEHTA MPU PELICHUU Kak
MaTeMaTHYECKUX, TaK M MPAKTHUYECKUX 3a/1a4, BCTPEUAIOMIMXCS B pealbHON ku3HH. OOydaromuiics
JOJHKEH HAYYUTHCS OMPENESITh TeOMETPUUECKYI0 (GUTYDPY, OMUCHIBATH CIOBAMHU YEPTEXK WIH PUCYHOK,
HaWTH IUIOIIAJb 3€MEIbHOIO Y4acTKa, pacCCUUTHIBATh HEOOXOAUMYIO JUIMHY ONTOBOJIOKOHHOIO KaOels
win Tpedyemble pa3Mepbl rapaxka Ajs aBTOMOOWIS. DTOMY COOTBETCTBYET BTOpasi, BHIUMCIUTEIbHAS
JIUHUS B U3y4eHUU reomeTpun. [Ipu pemieHnn 3aad NpakTUYECKOTo XapakTepa o0yJaromuics yYuTcs
CTPOMTb MAaTEMaTHUYECKHE MOJEIM DPEANbHBIX JKU3HEHHBIX CHUTyaldil, MPOBOAUTH BBIYUCICHUS U
OLIEHMBATh aJIEKBaTHOCTb MOJIyYEHHOTO pe3yibTara.

Oco6eHHOCTh y4eOHOro Kypca YriayOJE€HHOTO HU3y4eHHsI T€OMETPUH COCTOMT B TOM, YTO
oOyuaroluecs: He MPOCTO 3HAKOMSTCS C ONpPENENEHHBIMU MOHATHSIMH, @ YBEPEHHO OBIIAJEBAIOT HMH.
CymecTByromue TeMbl IPOrpaMMbl 6a30BOT0 Kypca reOMETpUH U3ydaroTcsl Ha OoJiee r1y0OKOM YpOBHE,
a oOyyaronirecst mpuoOpPeTaoT YMEHHs, [IOMOTAIOIUE UM YBEPEHHO IPUMEHSATh CBOM 3HAHUS HE TOJIBKO
B MaTeMaTHKe, HO M B CMEXKHBIX NpeAMeTax, NMpexie Bcero ¢usuke M HH(POpMATHKE, a TaKxKe
10JIb30BATHCS MOJYYEHHBIMU 3HAHUSIMU [TPH PEIICHUH TPAKTUYECKHX 3a7au.

CornacHo yueOHOMy muaHy B 7-9 Kiaccax wu3y4yaercs YriayOnéHHbI y4eOHBIH Kypc
«I"'eoMeTpusi», KOTOpPBIA BKJIIOYAET CIEAYIOIIME OCHOBHBIE paszfensl coaepxkanus: «Hawama
reomeTpun», «ITpeyronbHukn», «OKpYXHOCTbY», «HeThlpéxyroabHukm», «Ilomodue», «neMeHThI
TpuronoMmetpumn», «llmomamu», a Takke «Merox koopauHaT», «BekTopbe», «lIpeobpazoBanms
IIJIOCKOCTHU.

Ha n3yuyenne yyeOHoro kypca «I'eomerpusi» orpogurcsa 306 yacos: B 7 kiacce — 102 yaca (3
yaca B Heaeso), B 8 kiaacce — 102 yaca (3 yaca B Heaeaw), B 9 kiaacce — 102 gyaca (3 yaca B
HeJe10).

COZAEPXAHUE OBYUEHUA

7 KIIACC

Hauana reomerpun

Wctopusi BO3HUKHOBEHHUS M pa3BUTHs reoMmerpuu. HawanbHble MOHATHS reomeTpuu. Touka,
npsiMasi, OTpe3ok, ayd. [ToHsTHe 00 akcruoMe, Teopeme, A0Ka3aTebCTBE, ONPEACTICHHIH.

B3anmHoe pacnosiokeHrue TOYeK Ha npsamoil. M3MepeHue IMHBI OTpPE3Ka, PACCTOSIHUE MEXKITY
TOUYKaMMH.



[TonynnockocTs U yros. Bunsl yriios. M3MepeHne Benu4MH yIJIOB. BepTHUKAIBHBIE U CMEXHBIC
yribl. [lapannensHble U epIeHANKYISpHBIE TpsiMble. PaccTosiHue OT TOYKM 110 mpsiMoi. buccekTpuca
yria.

Jlomanas. Bunbl nomanbix. JlinHa jomaHoi. MHoroyronsHuku. [lepumeTp MHOroyroJibHUKAa.
IToHsTHE O BBITYKJIBIX U HEBBIIYKIIBIX MHOTOYTOJIbHUKAX.

[lepBHUyHbIE IPEICTABIEHUS O PAaBEHCTBE (PUTYp, UX PACHOJIOKEHUN, CHMMETPHUH.

IIpocreiimme nocrpoenus. MHCTpyMEHTBI 111 U3BMEPEHUN U ITIOCTPOCHUM.

TpeyroiabHUKH

Bunsl TpeyroiapbHHMKOB: OCTPOYTOJbHBIE, IMPSIMOYTOJbHBIC, TYMOYTOJbHbBIE, PaBHOOEIpPEHHBIE,
paBHOCTOpOHHME. MenaHa, OucceKTpuca U BbICOTa TPEYroJIbHHKA.

PaBeHcTBO TpeyronbHUKOB. IlepBbli M BTOpOM IpU3HAKA PABEHCTBA TPEYIOJBHHUKOB.
PaBHOOeipeHHbIE TPEYroJbHUKU M UX cBoWcTBa. IIpU3HAaK paBHOOEIPEHHOrO TPEyrojbHUKA. TpeTuii
IIPU3HAK PABEHCTBA TPEYTOJBHUKOB.

CooTHoOWIEHNsT MEXIy CTOPOHAMM W YIVIAMH TpeyrojibHHKa. HepaBeHCTBO TpeyrojbHUKA.
HepaBeHcTBO 0 1iiMHE TOMaHOM.

Cummerpuunble ¢urypsl. OCHOBHbIE CBOHCTBa OoceBOW cummerpuu. [Ipumepsl cuMMeTrpuu B
OKPY’KaroIlleM MUpE.

[TapannensHbie npsmele. Cymma yriloB MHOTOYTOJIbHUKA

[TapamienpHOCTh HpPSAMBIX, HUCTOPUYECKHE CBEACHMS O InocTynare EBkimmma u o  ponu
JloGaueBcKOro B OTKPHITMM HEEBKINAOBOM reomerpur. CBOMCTBA M MPU3HAKU MapaJlIeIbHbIX IPSMBIX.
Cymma yrinoB TpeyrojibHUKAa. BHemHue yrasl TpeyroibHuka. CyMMa BHYTPEHHUX  YIJIOB
MHOI'OYI'OJIbHUKA U CYMMa BHEIIHMX YIJIOB BBIIYKJIOTO MHOIOYTOJIbHHKA.

[IpsiMmoyronbHbIE TPEYTOJIBHUKHI

IIpu3Haky paBeHCTBA NPSAMOYTOJIBHBIX TPEYTOJILHUKOB. lleprienaukyisap u HakioHHas. CBOMCTBO
MeJHMaHbl MPSMOYTOJIBHOI'O TPEYrOJbHUKA, IPOBENEHHOMN K runorenyse. IIpsiMoyroyibHbIN TpeyroibHUK
¢ yriom B 30°.

OKpy>KHOCTb

IIoHATHS OKpPY)KHOCTM M Kpyra. ODJIEMEHThl OKPYKHOCTH M Kpyra: LEHTp, pajuyc, IHaMeTp,
XOpJa, UX CBOMCTBA. B3anMHOE pacrosioxeHue OKpyKHOCTH M npsimou. KacarenpHas M cexymas K
OKpY>KHOCTH. OKpY>KHOCTb, BNMCaHHas B yroi. lIpocrelmme NMOCTpOEHUS C MOMOLIBIO LUPKYJIS H
JINHENKH.

I'eomeTpuyeckue MecTa TOYEK

[TonsiTHE O reoMeTpuyYEeCKOM MecTe To4eK. [IpruMepbl reoMEeTpUYECKUX MECT TOYEK Ha MJIOCKOCTH.
buccexktpuca yrina m cepelUMHHBIM NEPHEHIAMKYISAP K OTPE3KY KAaK IE€OMETPUUYECKHE MECTa TOYEK.
OnucaHHasi OKPYXHOCTb TPEYTrOJlbHHKA, €€ HEeHTp. MeToa reoMeTpuuecKiX MECT TOUEK NMPHU PELIeHUH
reOMETPUUYECKUX 3aad.

[TocTpoenust ¢ TOMOIIBbIO UPKYIIS U TMHEUKU

Uctopuueckue cBeneHus. OOOCHOBaHUS NPOCTEHIIMX IOCTPOCHUH, OTambl 3a7auyd  Ha
ITOCTPOEHHS, PEIICHUE 3a7]a4 Ha IOCTPOCHHUE IUPKYJIEM U JIMHENKOM.

8 KITACC

YeTbIpEXyroJbHUKN

[TapannenorpamMm, ero nmpu3Haku U cBoMcTBa. [IpsAMOyroabHHUK, poMO, KBaJpaT, UX MPHU3HAKH U
cBoiicTBa. Tpaneuus. PaBHoOenpeHHas Tpamnenus, e€ cBoiicTBa U nmpu3Haku. [IpsMoyronbHas Tpanemus.
CpenHsist TMHUSA Tpanenyuy.

Cpennsisi 7MHHS TpeyrojbHHKa. MeTol yABOGHMsS MeAuaHbl TpeyroipbHuka. Teopema o
NIEPECEUEHUH MEINaH TPEYroJbHUKA.

Teopema @aneca, Teopema O NPONOPLUUOHATIBHBIX OTpe3kax. Teopema Bapunbona s
IIPOU3BOJIBHOTO YETHIPEXYTOJIbHUKA.

IleHTpabHO-CUMMETPUYHBIE (PUTYPBHI.

[Togobue



[Tomobue TpeyronbHUKOB, Kod(pdumument momnodus. IIpu3Haku MOAOOUS TPEYrOIHHUKOB.
[Ipumenenue mogooust pH pelIeHUH FTeOMETPUUECKUX U MPAKTUUECKHUX 3a/1au.

[Tnomans

[Tonstue o miomaau. CBoicTBa mIomaaei reomerpudeckux Guryp. IIpocreitmme hopmyssl 1is
IUIOMIAIM TPEYroJibHUKA, TMapaienorpamMmma, pomba u Tpameruu. Ilnomanu mogoO0HBIX duryp.
OTHOILIICHKE TUIOIIAIEH TPEYTOJIbHUKOB.

Teopema [Mudaropa

Teopema [Tudaropa. Ilpumenenue reopems! [ludaropa npu pemeHnn NpakKTHUECKUX 3aay.

DNEeMEHTHI TPUTOHOMETPUN

CuHyCc, KOCHHYC, TaHI€HC M KOTAHIE€HC OCTpPOro yrja MpsMOYTOJIbHOIO TpPEyroJibHUKA.
Tpuronomerpudeckue ¢yukiuu yraos B 30°, 45°u  60°. IlponopruoHaNbHBIE OTPE3KH B
MPSIMOYTOJIBHOM TPEYrOJIbHUKE.

VYTIIbI ¥ 9eTHIPEXYTOMBLHUKH, CBS3aHHBIE C OKPYKHOCTHIO

Bnncannble U IeHTpaibHbBIE YIJIbl, YTOJI MEKIY KacaTelbHON U XOpAOH. YTIIbl MEXKIY XOpJAaMH U
CeKyIIMMU. BIMCaHHBIC W OTMMCAHHBIE OKPYKHOCTH TPEYroJbHUKA U YETHIPEXyroibHuKH. CBOWCTBA U
MPU3HAKKA BIHCAHHOTO YETHIPEXYToybHHKA. B3anmmHOe pacmoiioskeHue NBYX OKpy:kHocTeil. Kacanue
okpykHOCTel. O011I1e KacaTelbHbIE K IBYM OKPY>KHOCTSIM.

9 KIIACC

Pemenne TpeyroibHUKOB

Cunyc, xocunyc, tanrenc yrioB ot 0°no 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
@opMyibl npuBeaeHus. Pemenne TpeyroapHUKOB. Teopema KOCMHYCOB M TeopemMa CUHYCOB. Pemenue
IIPAKTUYECKHUX 3aJa4 C MCIIOJIIb30BAHMEM TEOPEMbI KOCHMHYCOB U TEOpPEMBI CHHYCOB. Pemnienue 3amau
F€OMETPUYECKOMN ONTUKH.

Tpuronomerpuueckue ¢GopMynbl JUIsl IJIOLIAJM TPEYrolbHUKA, NapajjenorpamMmma, pomoa,
Tpaneuu. @opmyina ['epona. @opmyna mIonaan BbITYKIOTO Y€THIPEXYTOIbHHKA.

ITonoGue TpeyroJbHUKOB

Xopapl U MOJOOHBIE TPEYTOJIBHUKU B OKPYKHOCTH. Teopema 0 MpOU3BENCHUHM OTPE3KOB XOpI,
TEOPEMBI O NPOU3BEICHUM OTPE3KOB CEKYIIMX, TEOpEMa O KBaJpare KacarenbHOW. [IpuMeHenue npu
penIeHny reoMeTprudecKux 3a1ad. Teopemsl UeBsl 1 MeHenas. [lonsiTue o romoTeTHu.

Mertox koopauHar

VYpaBHeHHEe TpSIMOM Ha IIJIOCKOCTU. YTJIOBOM KOIPQPUIMEHT H CBOOOAHBIM WIEH, HX
reomeTpuueckuii cmbici. [lapannenbHOCTs W MEPNEHAMKYISIPHOCTh NPSAMBIX (depe3  yIriIoBOH
K03 HULIUEHT).

VYpaBHeHne okpyxHocTH. HaxoxaeHue nepecedyeHuil OKpYKHOCTEH M NMPSMBIX B KOOpAMHATaX.
®dopmyra paccTosiHUS OT TOYKU A0 npsiMoi. [lmomanas mapannenorpamMmma B KOOpJMHATaX, MOHATHE 00
OpUEHTHUPOBAaHHOW Iulomaau. IlpuMeHenue weroma KOOpAWMHAT B IPAKTUKO-OPUEHTHPOBAHHBIX
reOMEeTPUYECKUX 3a7a4ax.

Bexropsl

Bextopsl Ha miockoctu. CliokeHHE M BBIYMTAHHE BEKTOPOB — IIpaBHJa TPEYrojbHUKA U
napajuiesiorpaMma. Y MHOKEHHE BeKTopa Ha uuciio. KoopanHatel BekTopa. Cll0)KEHHE W BBIYMTAaHUE
BEKTOPOB, YMHOXXEHHE BEKTOpa Ha 4YUCIO B KoopauHaTax. [IpuMeHeHue BEKTOpOB B (U3HKE, LIEHTP
Macc.

[TonsiTue o 6a3uce (Ha Tuiockoctr). Pa3inokenust BeKTopoB 1o 0azucy. CKaJisipHOE MPOU3BEICHUE
BEKTOPOB, T€OMETPUUYECKUI CMBICI M BBIpRKEHHE B JIEKAPTOBBIX KoopauHaTax. /[ucTpuOyTHBHOCTH
CKaJsIpHOTO TpousBeneHusa. CKalspHOe NMPOU3BEJIEeHUE U IpoeuupoBaHue. [IpuMeHeHne ckajlispHOTo
IIPOU3BE/ICHUS] BEKTOPOB JUJIsl HAX0XK/I€HUS JUIMH U yIJIOB. PenieHre reoMeTpu4eckux 3a1ad ¢ NOMOLIbIO
CKaJISIPHOTO MPOU3BEICHHUS.

JUIHa OKPY>KHOCTH U IIJIOLIa/lb Kpyra

[IpaBuiibHBIE MHOTOYTOJIBHUKH. JlMHA OKpYyXKHOCTH. ['pamycHas W paguaHHas Mepa yria,
BBIUUCIICHUE JUIMH AYT OKpYXHOCTel. [lmomane kpyra, cekropa, cermenTa. Victopuueckue cBeieHus 00
MU3MEPEHUH JUTMHBI OKPYKHOCTH Y IIOIAAH KPYyTa.



JIBU>KEeHUS MIIOCKOCTH

HentpansHas cummetpus. LlenTpanbHo-cuMmMerpuuHbie Gurypsl. [loBopoT. OceBast cuMMeTpus.
@urypsl, CHMMETPUYHBIE OTHOCUTEIBHO HEKOTOPOU ocH. [lapaiutenbHblid iepeHoc.

[TonsiTe nBwxkeHuss u ero cpoictBa. PaBenctBo ¢uryp. IlposBienus cummeTpuud B HPUPOJIE,
KHUBOIMCH, CKYJIBITYpPE, apxuTekType. Komnosuuuu apuxenuit (mpocreiimne npumepsl). Ilpumenenue
B F€OMETPUUYECKUX 3a/1a4ax.

[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUSA TIIPOTPAMMbBI VYYEBHOI'O KVYPCA
«TEOMETPUSI» HA YIJIYBJIEHHOM YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHU S

JINMYHOCTHBIE PE3VYJIbTATHI

JInuHOCTHBIE pE3yabTAaThl OCBOCHHS NPOrPAMMBI [0 MATEMATUKE XapaKTEPU3YIOTCS B YaCTHU:

1) naTprOTHYECKOIO BOCIIUTAHHUSA:

MPOSIBJIEHUEM HHTEpeca K IPOLUIOMY M HACTOSILEMY POCCHMCKON MaTeMaTHUKH, LIEHHOCTHBIM
OTHOIIEHUEM K JTOCTMKECHHSM POCCUUCKHX MATEMAaTHUKOB M POCCHICKOW MAaTEMAaTHYECKOM IIKOJIBI, K
HCIOJIb30BaHUIO STUX JOCTHKEHHM B IPYTUX HayKax M MPUKIAJAHBIX chepax;

2) rpaX/1aHCKOI0 U JyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:

TOTOBHOCTBIO K BBIMONHEHUIO OOS3aHHOCTEM TpaxJaHWHA U peanu3ald ero Ipas,
MPEJICTABJICHHEM O MaTeMaTHYECKHMX OCHOBaX (DYHKIIMOHUPOBAHUS DPA3IMYHBIX CTPYKTYp, SBICHUH,
MpoLeayp TpaxJAaHCKoro oOiiecTBa (HampuMmep, BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXACHHIO
ATUYECKUX TPOOJEM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHXKEHWW HayKd, OCO3HAHHUEM
BAKHOCTU MOPAJIbHO-3THYECKUX IPUHLUIIOB B IEATEIbHOCTH YUYEHOTO;

3) TpyIOBOTO BOCIIUTAHUS:

YCTAaHOBKOM Ha AaKTMBHOE YYacTH€ B pELICHHMM NPAKTUYECKUX 3a/lad MAaTeMaTH4eCKOU
HAIPaBIIEHHOCTH, OCO3HAHUEM BaXXHOCTH MAaTEMaTHYECKOro 0oOpa3oBaHUs Ha MPOTSHDKCHUU BCEH KH3HU
JUIS YCHEIIHON MpodecCroHaNbHON AeSITEeNbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUH, OCO3HAHHBIM
BBEIOOPOM W TIOCTPOCHHUEM HHIIMBUIYaTHHOW TPACKTOPUU OOPA30BAHUS U KU3HECHHBIX IJIAHOB C YIETOM
JUYHBIX HHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTEIH;

4) 5CTETUYECKOTO BOCITUTAHUS:

CIOCOOHOCTBIO K SMOIIMOHATIFHOMY M 3CTETUYECKOMY BOCIPHUSATHIO MAaTEMaTHYECKHX OOBEKTOB,
3a7a4, pEMIECHH, pacCyKJI€HUI, YMEHUIO BUJIETh MAaTEMAaTUUYECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) eHHOCTe Hay4YHOTO TIO3HAHMUS:

OpUEHTAILINEH B JIEATETLHOCTH HAa COBPEMEHHYIO CUCTEMY Hay4YHBIX MPEICTABICHUM 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHSI YENOBEKa, MPUPOJLI U OOIIECTBA, MOHUMAHUEM MaTeMaTHYeCKOW HayKH
Kak cdepbl YeTOBEYECKON JCATEIHHOCTHU, OTANoOB €€ pa3BUTUS U 3HAYUMOCTH [UJISI PA3BUTHUA
LUMBWINA3AIMU, OBJAJCHUEM SI3bIKOM MaTeMaTUKU M MAaTeMAaTHYeCKOW KyIbTYypOll Kak CpelCTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMH UCCIIEN0BATEIbCKON NEATEIbHOCTH;

6) hu3nueckoro BOCHUTAHUS, (QOPMHUPOBAHUS KYJAbTYpPhl 3JI0POBbS U  SMOIMOHAIBHOTO
OJ1aronoyTy4us:

TOTOBHOCTBIO MPUMEHSITh MaTEMaTHYECKHUE 3HAHUSI B HHTEpPECaXx CBOErO 3/0pOBbs, BEACHUS
3I0pOBOr0 00pa3za XHU3HU (340pOBOE MNHTAaHME, COATAHCUPOBAHHBIM PEXUM 3aHATHI M OTIbIXa,
perynspHasi pu3nuecKas akKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HABbIKa pediekcuu, MpU3HAHUEM CBOETO
IpaBa Ha OIMOKY U TAKOT'O K€ [paBa JIPyroro 4eJIoBeKa,

7) PKOJIOTUYECKOTO BOCITUTAHUS:

OpUCHTAIIMEH Ha TPUMEHEHHE MaTeMaTHYEeCKUX 3HAHUW I pEIIeHHs 3aJad B o01acTH
COXPAHHOCTH OKPYKaIOLIeH cpefibl, TUIAHUPOBAHUS IMOCTYNKOB M OLEHKH UX BO3MOXKHBIX MOCIEACTBUI
JUIS OKpY’Karollell cpeqbl, OCO3HAHUEM TJI00albHOIO XapakTepa 3KOJIOTUYECKUX MpoOieM U MmyTed ux
pelieHus;

8) amanTanuu K U3MEHSIOIUMCS YCIOBHSIM COLMAIBHON U PUPOIHON CPEIbI:

TOTOBHOCTBIO K JIEUCTBUSIM B YCIOBHUSIX HEONPEAEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMITETEHTHOCTH 4epe3 MPaKTHUECKYIO JeATeIbHOCTh, B TOM YHCIIE YMEHHE YUUTHCS Y IPYTUX JIIOJICH,
pHOOpETaTh B COBMECTHOM JIEATEIPHOCTH HOBBIC 3HAHUS, HABBIKH U KOMIIETCHIIMU U3 OTBITA APYTHUX;

HE00XOIMMOCThIO B (DOPMHUPOBAHUU HOBBIX 3HAHUHU, (HOPMYIUPOBATH UAEU, MOHSATHS, TUIIOTE3bI
00 O0BEKTax W SBICHUSX, B TOM YHCJIEC pPaHEe HEM3BECTHBIX, OCO3HABATH JCPUIIUTHI COOCTBEHHBIX
3HAHUM U KOMIIETEHTHOCTEH, IIJIAHUPOBATh CBOE Pa3BUTHE;



CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHTYAllMIO, BOCIIPHHHUMATh CTPECCOBYIO CHUTYALUIO Kak
BBI30B, TPEOYIOIUN KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMbIE PELICHUS U eHCTBUS, (DOPMYIUPOBAThH
Y OLICHUBATh PUCKHU U MOCIEACTBUS, (OPMUPOBATH OIBIT.

METAIIPEJIMETHBIE PE3VYJIbTATbBI

B pe3ynbpTare ocBOEHHS IpOrpaMMBbI 10 MaTeMaTHKE Ha YPOBHE OCHOBHOT'O OOIIETro 0Opa3oBaHuUs
y oOyuatomierocsi OyayT chOpMHUPOBAaHBI METANPEAMETHBIE PE3YyJbTaThl, XapaKTEPU3YIOLIUECs
OBJIaZICHUEM YHHUBEPCATbHBIMU [103HABaTEJIbHBIMU JIEHCTBUSIMH, YHUBEPCAIbHBIMU
KOMMYHHMKATHUBHBIMU JCHCTBUSIMHU M YHUBEPCAIbHBIMU PETYISATUBHBIMU JICHCTBUSMHU.

ITo3HaBarenbHble yHUBEPCAIbHBIE YUeOHbBIE 1EHCTBUS

basoBble ornueckue AeUcTBUS:

BBISIBJIATh M XapaKTE€PU30BaTh CYIIECTBEHHbIC NMPU3HAKU MATEMaTHYECKUX OOBEKTOB, MOHATHUM,
OTHOIICHUHA MEXIYy THOHATHAMH, (OPMYIUPOBATH  ONpPEICICHUS TOHSATHH, YCTaHABIMBATb
CYIIECTBEHHBIN MNpHU3HAK KIACCU(PUKALMM, OCHOBAHUSA s OO0OOLIEHHS W CpaBHEHMs, KPUTEPUU
IIPOBOJMMOIO aHAJIN3a;

BOCIIPUHMMATh, (opMynupoBaTb U HIpeoOpa3oBbIBaTh CYXAEHUSA: YTBEpIUTEIbHbIE U
OTpHULaTENbHbIE, EAMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE,

BBISIBJIATh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBA3M U NPOTUBOpEUMs B (paKTax, JaHHBIX,
HAOJIOACHUAX ¥ YTBEPXKACHUAX, TNpeAaraTh KPUTEPHUH JJs BBIIBICHHS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIA;

JieNlaTh  BBIBOJBl C KCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W HWHAYKTHUBHBIX
YMO3aKJIIOUEHUH, YMO3aKIFOUEeHUH 110 aHAJIOTUH;

pa3duparh [10Ka3aTEeIbCTBA MATEMATUYECKUX YTBEPXKACHUH (IpsSMbIE W OT TPOTHUBHOTO),
IIPOBOJIUTH CaMOCTOSITENIBHO JO0Ka3aTelbCTBA MAaTEMATUUYECKUX (DAKTOB, BBICTPAWBaTh apryMEHTALMIO,
IIPUBOJUTH IPUMEPBI U KOHTPIPUMEPHI, IPUMEHSITh METOJ] MAaTEMATUYECKON MHAYKIIUU, 0OOCHOBBIBATh
COOCTBEHHBIE PACCYX/ICHUS;

BbIOMpaTh crnoco0 pemieHus y4eOHOHM 3ahauu (CpaBHUBAaTh HECKOJBKO BapHAaHTOB PpELICHMS,
BbIOMpPATh HanboJee MOIXOASIINHI ¢ Y4ETOM CaMOCTOSTENbHO BBIACICHHBIX KPUTEPUEB).

basoBble nccnenoBarenbcKue AeUCTBUS:

UCIOJb30BaTh BOMPOCHI KaK MCCIENOBATENbCKMI WHCTPYMEHT MO3HaHHs, (HOpMyIupoBaTh
BOIIPOCHL, (PUKCHpYIOIIME NPOTUBOpEUHE, MpOoOJIeMy, CAMOCTOATEIbHO YCTaHABJIMBATH HMCKOMOE U
JaHHOE, (POPMHUPOBATH TUIIOTE3Y, APT'YMEHTHUPOBATh CBOIO MO3ULIMI0, MHECHUE;

MIPOBOAUTh IO CAMOCTOSITEIbHO COCTABJIEHHOMY IIJIaHy 3KCIEPUMEHT, WCCIIEI0BaHUE IO
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro 00bEKTa, 3aBUCUMOCTEN 00BbEKTOB MEX 1y cO00ii;

CaMOCTOSITENIbHO  (POpMYIHpPOBaTh OOOOIIEHHMS W BBIBOJBI 10 pe3ylbTaTaM MPOBEAEHHOIO
HaOJIOCHUs, MCCIIEJOBAHUS, SKCIIEPUMEHTa, OLIEHUWBATh JIOCTOBEPHOCTh IOJYYEHHBIX PE3yJbTATOB,
BBIBOJIOB M O0OOIIIEHUN;

IIPOrHO3MPOBaTh BO3MOXKHOE pa3BUTHUE NPOILECCA, a TAKKE BBIIBUIaTh NMPEANOIOKEHUS O €ro
Pa3BUTHUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanueii:

BBISIBJISITH HENOCTATOYHOCTh M HM30BITOYHOCTh HMH(OpPMAIMM, [JaHHBIX, HEOOXOAMMBIX IS
pellIeHns 3a/1a4H;

BBIOMpATh, AaHAIU3HPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIPETUPOBATH HHGOPMAIIUIO PA3TUYHBIX
BUJIOB U (DOPM IPECTABICHHUS;

BbIOMpaTh (pOopMy mpeAcTaBlieHuss HHPOPMAIMKU U UIUTFOCTPUPOBATH pelIaeMble 3a/1a4ll CXeMaMH,
JrarpaMMaMu, HHOM rpadukoit 1 uX KOMOMHAIUSAMH;

OLIEHHUBATh HAAEKHOCTh MH(OPMALIUK MO KPUTEPUSIM, MPEJIOKEHHBIM WIH CHOPMYIUPOBAHHBIM
CaMOCTOSITENIBHO.

KoMMyHHKATHBHBIC YHUBEPCAIbHBIE YIEOHbIE IEHCTBUS:

BOCIPUHUMATH U (GOPMYIUPOBATH CYKICHHUS B COOTBETCTBHH C YCIOBUSIMHU U LIENSIMU OOLICHHUS,
SICHO, TOYHO, TPAMOTHO BBIpAXaTh CBOIO TOYKY 3pPEHHUS B YCTHBIX M NUCBMEHHBIX TEKCTaX, JaBaTh
MOSICHEHMSI 110 XO/1y pelIeHHs 3a/1a4i, KOMMEHTHPOBATh MOJIYYE€HHBIH pe3ybTaT;



B X0/ 00CYKJICHHS 3a/1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKIaeMOM TeMBbI, TPOOIEMBI, perraeMon
3a7a4yM, BBICKA3bIBaTh HJICHM, HAIICJICHHBIC HA IOWCK DEIICHUS, COIOCTAaBISATH CBOHM CYXACHUS C
CYXKIEHUSMH JIPYI'MX YYacTHUKOB JHajiora, OOHapy)XHBaTh pa3JM4Me€ U CXOJCTBO IO3MLHUH, B
KOppeKTHOH (opme hopMynupoBaTh pa3HOTIIACHS, CBOM BO3PAKEHHS;

NpPECTaBIATh PE3yAbTaThl pEIICHUS 3a7adyd, dSKCIEPUMEHTa, MHCCIEIOBaHUs, IPOECKTa,
CaMOCTOSITENILHO BBIOMPATh ()OPMAT BBICTYIUICHHS C Y4ETOM 33/a4 IMPE3CHTAlMHd M OCOOEHHOCTEH
ayJAUTOPUH;

MOHUMATh M UCIIOJIF30BATh PEUMYIIECTBA KOMaHIHON M WHAWBUIYaIbHOW PaOOTHI IPH PEIICHUN
y4eOHBIX MaTeMaTH4YeCKHX 3a/1ad, NPUHUMATh LEeJIb COBMECTHOW JESITEIbHOCTH, ILJIAHUPOBATH
OpraHM3aLII0 COBMECTHOM PabOTHI, pacpeAeisaTh BUIBI PadOT, JOrOBAPHBATHCS, OOCYKIATh MPOLECC U
pe3ynbTaT paboThl, 00001IaTh MHEHHS HECKOJIBKUX JIFOJICH;

y4acTBOBATH B IPYMIOBHIX (hopMmax paboThI (00CykaeHHsI, 0OOMEH MHEHHI, «MO3TOBBIEC IITYPMBI»
U WHBIE); BBIIOIHATH CBOIO 4YacTh pabOThl M KOOPAMHHPOBATH CBOM JEHCTBHS C IPYTMMH WiCHAMHU
KOMaH/Ibl, OLICHMBAaTh Ka4eCTBO pe3yJbTaTa M KadyeCTBO CBOErO BKJaga B OOIIMI pe3ynbTar Mo
KPUTEPHIM, CHOPMYITUPOBAHHBIM YYAaCTHUKAMHU B3aUMOCHCTBUSI.

PerynstuBHble yHUBEpCaIbHbIE yUEOHbIE 1EHCTBUS

Camoopranuzanusi:

BBISIBJISITh MPOOJIEMBI Ul PEIICHUS B KU3HEHHBIX M Y4EOHBIX CUTYallUsiX, OPUEHTUPOBATHCS B
Pa3IUYHbIX OX0/aX MPUHATHUS pelIeHUl (MHANBUAYAIbHOE, TPYIIIIOBOE);

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, AJFOPUTM pEIIEHUs 3ajaud (WJId €ro 4acTb), BbIOMpATh
COco0 pelIeHus ¢ y4ETOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEeHTHPOBATh U
KOPPEKTUPOBAaTh BApUAHThI PELIEHUI ¢ yu€TOM HOBOM MHQOpMAIIUH.

CaMOKOHTPOJIb, 3MOLIMOHATIbHBIN UHTEIJICKT:

BIAJETh CIOCOOAMU CAMONPOBEPKU, CAMOKOHTPOJIS IIpoLecca U pe3ylbTara pPELICHHUs
MaTeMaTHYeCcKOM 3a/1aun, CAMOMOTHBALIUU U peQIIeKCUY;

MIPEIBUJIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEIIEHUH 33JJa4l, BHOCUTh KOPPEKTHBBI
B ICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAlIEHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHUE PE3yNbTaTa JEATEIbHOCTH TOCTABICHHON 1IEJIU U YCIIOBUSAM, OOBACHATD
MPUYMHBI JOCTHXKEHUS WIN HEJOCTH)KEHHS 1eNI, HaXO/UTh OIIUOKY, JaBaTh OLEHKY NMPUOOPETEHHOMY
OTIBITY;

BBIpa)XaTh HYMOLUH IPU U3YUYEHUH MaTeMaTHU4eCKUX OOBEKTOB U (DaKTOB, 1aBaTh IMOLMOHAIBEHYIO
OLIEHKY pELICHMs 3a/1auH.

[NPEAMETHBIE PE3VJIbTATBI

K xonity 00yuenus B 7 kitacce 00yJarouuics MoyquT CICAYIONTUE TPEIMETHBIC PE3YJIbTATHI:

Pacrio3naBaTe M3yueHHBIE T€OMETpUUYECKUE (UTYPBI, OMPEIEIsITh UX B3aMMHOE PaCIONIOKEHUE,
n300pakaTh TEOMETPUUYECKHUE (PUTYPHI, BHIMOIHATh YEPTEKH 0 YCIOBUIO 3a/1auu. VI3MepsITh TMHEIHHBIC
Y YTJIOBBIE BEJIMUMHBI. Pemars 3ajau Ha BBIYUCIICHUE IJTUH OTPE3KOB U BEJIMYHH YIJIOB.

Jlenath TPUKHUIKY M OIEHKY JIMHEWHBIX W YTJIOBBIX BEJIMYUH MPEAMETOB B PEAThHOW KU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznuyare pasmMepbl 3TUX 0OBEKTOB IO MOPSIIKY BETHUHHBI.

CTpouTh 4epTeXKHU K TCOMETPUUECKUM 3a7a9aM.

[Tonbp30BaTbesl MpU3HAKAMU PABEHCTBA TPEYrOJIBHUKOB, MCIOJIb30BaTh IMPU3HAKK M CBOMCTBA
PaBHOOEAPEHHBIX TPEYTOJIBLHUKOB MPU PEIICHUH 3a7a4.

[IpoBOAUTH TIOTMUECKHUE PACCYKICHHS C UCIOJIb30BAHUEM IT'€OMETPHUUECKUX TEOPEM.

[Tonp30BaThbCsl TIPU3HAKAMU PABEHCTBA MPSMOYTOIBHBIX TPEYTOJIHHUKOB, CBOMCTBOM MeEMAHBI,
MPOBEAEHHOM K TUIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTrOJIbHUKA, B PEIICHUU T€OMETPUUECKUX 3a/1a4.

Onpenenars NapajyIeIbHOCTh MPSAMBIX C TTOMOIIBIO YTJIOB, KOTOPhIE 00pa3yeT ¢ HUMU CEKYIas.
Ornpenenars napajiieIbHOCTh MPSIMBIX C MTOMOIIBIO PABEHCTBA PACCTOSHUM OT TOUEK OJAHOW MPSIMOM 10
TOYEK APYrou mpsiMoHu.

Pemars 3a1aun Ha kieT4aToi Oymare.



[TpoBOIUTH BEIYMCICHUS U HAXOIUTH YUCIIOBBIC M OYKBEHHBIC 3HAUCHHS YTJIOB B TEOMETPUUECKUX
33la4ax C MCIOJIb30BAHUEM CYMMBI YITIOB TPEYTOJBHHKOB M MHOTOYIOJBHUKOB, CBOWCTB YTJIOB,
00pa30BaHHBIX MpPHU NEPECEUCHHM MABYX MapaUIeNbHBIX NPSAMBIX ceKylied. Pemarp mnpakTtudeckue
3a/la4y Ha HaXO0XJICHUE YTJIOB.

Brnaners monstuem reomerpudeckoro mecta touek (I'MT). Ompenensite OuMCCEKTpHUCY yrila H
CEpEIVHHBIN MEPIEHAUKYISIP K OTPE3Ky KaK TeOMEeTpudYecKue Mecta Touek. [lonbp30BaThCs MOHATHEM
reoMmerpuueckoro mecra touek (I'MT) mpu noka3aTenbCTBE I'€OMETPUUYECKUX YTBEPKICHUH M IMpHU
pEILIeHNN 3aau.

DopMyIMpOBaTh ONPEAEICHNUS OKPY>KHOCTH U Kpyra, XOpAbl U IMaMeTpa OKPYKHOCTH, YBEPEHHO
BJIAJICTh UX CBOMCTBAMU. Y METh JOKA3bIBATh U IPUMEHATH 3TH CBOMCTBA IPU PEILIECHUH 3a/1a4.

Bilagers mOHATHEM ONMCAaHHOM OKOJIO TPEYTrOJbHUKA OKPYKHOCTH, YMETb HAaXOIUTh €€ LIEHTP.
Jloka3bIBaTh M UCHOJb30BaTh (DAKTBI O TOM, YTO OMCCEKTPUCHI YITIOB TPEYroJbHUKA MEPECEKatoTCs B
OJIHOM TOYKE, U O TOM, YTO CEPEAUHHBIEC NIEPIEHAUKYIIAPEI K CTOPOHAM TPEYIOJbHUKA IIEPECEKAlOTCs B
OJTHOH TOUKE.

Biagere  moHATHMEM ~— KacaTenbHOM K = OKPY)KHOCTH,  IIOJIb30BAaTbCsi  TEOPEMOM O
NEPIECHIUKYIIIPHOCTH KacaTeNbHOM M pajuyca, NPOBEAEHHOTO K TOYKE KacaHus. JlokasbiBaTh
PaBEHCTBO OTPE3KOB KacaTelIbHBIX K OKPYKHOCTH, POBEAEHHBIX U3 OJHOM TOYKH, U MPUMEHSATH 3TO B
pELIEHNN T€OMETPUYECKUX 3a/1a4.

Jloka3piBaTb ¥ HOPUMEHATH [POCTEUIINE TE€OMETPUYECKHE HEpPaBEHCTBA, IIOHMMAThb HX
IIPAKTUYECKUM CMBICIL.

[IpoBOANTH OCHOBHBIE T€OMETPUUECKHUE IIOCTPOCHUS C IOMOILIBIO HUPKYJIS U JIMHEHKH.

K xoHIy 00y4enus B 8 kiacce 00yJarOmuiics MOIyYUT CISTYIONIUE TPEIMETHBIE PE3yIbTaThIL:

Pacrio3naBaTh OCHOBHBIE BU/IbI YETHIPEXYTOJILHUKOB, UX 3JIEMEHTHI, OJIB30BAaTHCS X CBONCTBAMU
MIPU pElICHUU TeOMETPUUYECKHUX 3ajad. Pa3nuuare mpu3HaKM U CBOMCTBA MapajuiejorpamMma, pomoa u
MPSIMOYTOJIbHUKA, JOKA3bIBAaTh UX U YBEPEHHO MIPUMEHSTH MIPU PELICHUN T€OMETPUUYECKUX 3a]1a4.

Hcnonws30BaTh CBOMCTBA TOUKHM MEpECcEYCHUs] MEAUAH TPEYroibHUKa (IIEHTpa Macc) B pelICHUU
3az1ay.

Brnanets moHsTHEM CpenHEW JIMHUM TPEYTrOJdbHUKA W Tpameluu, TPUMEHSITh UX CBOWMCTBA TPHU
pelieHnu reomeTpuueckux 3aaad. Mcnonb3oBaTh Teopemy Parneca U TeOpeMy O MPOMOPUUOHAIBHBIX
OTpe3Kax, MPUMEHSITh UX JUIsl pelIeHUs MPAKTHUYECKUX 3a1ad.

Pacnio3naBathk 1EHTpaIbHO-CUMMETPUYHBIE (PUTYPHI U UCTOIH30BaTh X CBOMCTBA MPHU PEUICHUH
3azad.

Bnagers moHATHSAMH MOAOOHS TPEYrOJbHUKOB, Kod(duimenta mnoaoOus, COOTBETCTBEHHBIX
AJIEMEHTOB TMOAOOHBIX TPEYroJbHUKOB. VMeTh mpencraBiieHHEe O TpeoOpa3oBaHUM TMOJ00US U O
nonobubix  ¢urypax. Ilonmp3oBaThCsi MpU3HAKAMHU TOJMOOWS  TPEYrOJBHUKOB TIPH  PELICHUU
reoMeTpuyeckux 3agad. Jloka3piBaTh MW TMPUMEHATH OTHOUIEHUS TMPOMOPIHMOHATBLHOCTH B
MPSIMOYTOJIBHBIX TpeYrojdbHUKaX. [I[puMeHsTh Mog00ue B MPaKTUIECKUX 3aa9ax.

BeiBoguTe ¥ WcCHoNB30BaTh  MpocTemmmue  GopMyNbl  JUIS  TUIOMIATM  TPEYTOJIbHHKA,
napajuieniorpaMma, pom06a u Tpanenui. BeraucasaTh (pa3TuyHBIMU CIIOCOOAMHU) TJIONAAb TPEYTroJIbHUKA
Y TUIOIIAJI MHOTOYTOJBHBIX QUTYP (TIOJIB3YSICh, T/I€ HEOOXOAMMO, KaJbKYIATOPOM). 3HATH OTHOIIICHHE
wionaaed mMoJoOHBIX (GUTYp W MPUMEHSTHh MPH pelieHuu 3anad. [[puMeHsTh molydyeHHbIe YMEHUS B
MPaKTUYECKUX 3a/1auax.

[Tonb3oBatbess Teopemoii Iludaropa s pemieHUs TeOMETPUYECKMX M TPAKTHUECKUX 3aad.
CtpouTh MaTeMaTHYECKYI0 MOJIENb B TPAKTUYECKHUX 3a/ladaxX, CaMOCTOSITENIBHO JeNaTh YepTEX |
HaxO0JIUTh COOTBETCTBYIOILIUE JJIUHBI.

Brnagets moHSATHEM BIHMCAHHOTO W IIEHTPAJBHOTO yIjia, yria MEXAy KacaTelbHOW M XOpJIOH,
ONMMCAaHHOM M BHHCAaHHOM OKPYKHOCTH TPEYroJIbHMKA M YETHIPEXYTOJbHUKA, TPUMEHSATh UX CBOMCTBA
MIPU PEIICHUN 3a/1a4.

[IpuMeHATh MOTyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTH MaTEMaTHYECKHUE MOJENM IJis 3a/1ad
peaibHOM KH3HM M TPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHUS C MPUMEHEHHEM IMOA00UsS U
TPUTOHOMETPHH (MIOJIB3YSACH, TJE HEOOXOAUMO, KATBKYISITOPOM).



K xoHIy 00yuenus B 9 kiacce 00ydaromuiics MOIyduT CIEAYIOIUE IPEAMETHbIE PE3yIbTATHI:

3HaTh TPUTOHOMETPUUYECKHE (YHKLUU OCTPBIX YIVIOB, yYMETh HAXOAUTh C HX IOMOILBIO
pa3IMYHbIE 3JIEMEHTHI MPSIMOYIOJIBbHOIO TPEYIOJbHUKA («PEIIEHUE IPSIMOYTOJIBbHBIX TPEYTOJIbHUKOBY).
HaxoauTs (¢ HOMOLIBIO KAJIBKYJIATOPA) JUIMHBI U YTJIbI 711 HETAOJUYHBIX 3HAUCHUH.

[Tonp30BaTbess (opMynaMy TPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKHM TOXIECTBOM JIJIS
HaXO0XJACHUS COOTHOIIEHUHN MEXy TPUTOHOMETPUYECKUMH BETUYHHAMHU.

Jloka3plBaThb TEOPEMY CHHYCOB U TEOPEMY KOCHHYCOB, HPHUMEHATh MX JJIS HaXOXKIACHMS
Pa3IUYHBIX 3JIEMEHTOB TPEYroJbHHUKA («pPEIIEHHEe TPEyroJbHUKOB»), NMPH PEILIEHUH IeOMETPUUYECKHX
3a1a4. [IpuMeHsTh nony4YeHHbIE 3HAaHUS IPU PEIIEHUU TPAKTUYECKUX 3a]1a4.

[IpuMeHATh TPUTOHOMETPUIO B 3aJa4ax Ha HAXOXKIEHUE IUIOIIANW, BBIBOAWTH U BIAACTh
TPUTOHOMETPUYECKUMH  (OpMyJIaMH Ui IUIOIIAAM TPEYroJIbHUKA, IapajuiesorpaMma, pomoa,
Tpaneuuy, BBIBOAUTH W MNpUMEHATh (opmyiny [epona u ¢opmyny s IUIOMAAUM BBIIYKIOIO
YEeThIPEX YT OJIbHUKA.

HmeTs nipencTaBiieHne 0 TOMOTETUH, IPUMEHATH B IPAKTUYECKHUX CUTYaLUsX.

Hcnons3oBars Teopemsl UeBbl 1 MeHenas Ipu peleHnu 3a1ay.

Vcnonb30BaTh TEOPEMBI O BIIMCAHHBIX Yriax, yIJIax MEXIy XOpAaMu (CEKYLIUMH) U YIile MEXy
KacaTelbHOM M XOPJOW MpU peIIeHUH IeOMETPUYEcKHUX 3aaay. Jloka3plBaTh M IPUMEHATH TEOPEMBI O
IIPOU3BEICHNN OTPE3KOB XOPJ, O MPOU3BEACHUN OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

Bnaners noHATHEM KOOpAMHAT Ha IUIOCKOCTH, padOTaTh C ypaBHEHUEM IPSMONM Ha IIOCKOCTH.
Brnaners moHATHAMHU YIi0BOro ko3¢ (uieHta U cBOOOJHOrO 4jeHa, MOHMMATh MX FeOMEeTpUYEeCKUN
CMBICII U CBSI3b YIJIOBOTO KOX((HUIMEHTa C BO3pACTaHWEM M yOBIBAHUEM JIMHEHHON (yHKIHU. YMETh
pelmars METOAOM KOOPAMHAT 3aJauM, CBS3aHHBIE C MApAJUICIBHOCTBIO U IEPIEHAUKYISIPHOCTHIO
MPSIMBIX, IEPECEUECHUEM MPSAMBIX, HAX0XKIEHUEM TOUYEK IIEPECEUECHHUS.

BeiBOoIUTE M BIaAETh YpPaBHEHHUEM OKPYXHOCTH. lcmonb3oBaTb METOJ KOOPIMHAT JUIS
HaXO0XJCHUS NEepeceueHUl OKpYXHOCTeH M MpsMbIX. BnaneTs GopmynamMu pacCTOSHHUS OT TOYKHU JI0
IpSMOH, MJIoLIa M napaiesiorpaMMa B KOOpJAMHATaX, UMETh MOHATHE 00 OPUEHTUPOBAHHOM IUIOIIAIH.
[Tonb30BaThcs METOAOM KOOPAMHAT Ha IMJIOCKOCTH, MPUMEHSTh €ro MpHU PEUIEHUH T'€OMETPUUYECKUX U
IIPAKTUYECKUX 3a1ad. [IpuMeHATh MEeTOA KOOPAMHAT B MPAKTHUKO-OPUEHTUPOBAHHBIX I€OMETPHUYECKHUX
3ajayax.

Bnagers moHATHEM BEKTOpa. YMETh CKIAAbIBaTh M BBIUMTAThb BEKTOPBI, YMHOXaTb Ha YHCIIO,
BJIa/IETh MpaBUJIaMH TPEYroJibHUKa M HapajuieaorpaMMa. BrajgeTh mpakTMUECKUMU MHTEpHpeTanusIMu
BEKTOPOB. YBEPEHHO II0JIb30BaTbCs KOOPAMHATAMH BEKTOpa. Biaserb CII0)KEHHEM M BBIYUTAHUEM
BEKTOPOB, YMHO)KEHHEM BEKTOpa Ha YHCIIO B KOOpIMHATAX.

WNwmers mnpexacraBieHue o Oasuce (Ha MIIOCKOCTH). PackiagpiBaTh BEKTOpBl IO 0Oaswucy.
PacknaapiBaTh BEKTOpPHI CHJI C NOMOIIbIO MPOELHUPOBAHUS U TPUTOHOMETPUYECKUX COOTHOILIEHUH.
[TpuMeHATH MOJTy4yeHHbIE 3HaHUS B MPOCTEHIINX (PU3NYECKHX 3a/1a4ax.

Brnanets noHsATHEM CKaNIpHOTO MPOU3BEIEHUS BEKTOPOB, IOHUMATh €r0 F€OMETPUUYECKUN CMBICIT
U YBEPEHHO IOJIb30BAThCS €r0 BBIPAKEHHEM B JIEKAPTOBBIX KOOpAMHATaX. 3HATh TUCTPUOYTHBHOCTH
CKaJSIPHOTO TMPOM3BEICHUS U €ro CBsI3b C MPOeUUpOBaHUEM. [IpUMEHSTH CKaJlIpHOE IPOU3BE/IECHUE
BEKTOPOB NIl HaXOXKACHUS JJIMH U YIJIOB. Pemare reoMeTpuueckue 3aauu ¢ IMOMOIIBIO CKAISIPHOTO
npousBeeHus. Vcnonp3oBaTh CKalsipHOE MPOU3BEIACHHE BEKTOPOB B alreOpandeckux U (PU3HUECKUX
3a/1aqax.

Bnagerp MNOHATHSAMH MPaBWJIBHOIO MHOTOYTOJIbHHMKA, JUIMHBI OKPY>KHOCTH, JJIUHBI AYTH
OKPY>KHOCTH U PaJUaHHOW MEPHI yIia, BBIYUCIATH IUIOIIAAL Kpyra u ero vacred. [loHumars cMbIch
yucna n. [IpuMeHATh monydeHHble YMEHHsI IPU PElIeHUH MPAaKTHUYECKUX 3ajad. 3HaTh UCTOPUYECKHE
CBelleHUs 00 U3MEPEHUH JITTMHBI OKPYKHOCTH U IO KpyTa.

Nwmetrs mpencraBieHue o mnpeoOpa3zoBaHUM IUIOCKOCTH, O JIBMKEHHUSIX. HaxonuTe ocH, LEHTpHI
CUMMETpUU (QUryp, IEHTPHl IOBOPOTa, HAXOAUTh KOMIIO3HMIIMM NPOCTEHIINX NPeoOpa3oBaHMMA.
ITpyuMeHATH IBHKEHHS IUNIOCKOCTU IIPH PEILIEHUU T€OMETPUYECKHUX 3a/1a4.



IIpuMeHATHh MOJIyYEHHBIE 3HAHWS HAa IPAKTUKE — CTPOUTH MATEMAaTUYECKHE MOJENIM Ui 3a1ad
peanbHOM KM3HM U NPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHHMS C MPUMEHEHMEM NOJ00HS WU
TPUTOHOMETPHUYECKUX (PYHKIUH (TI0JIB3YSCh, T/Ie HEOOXOIUMO, KAIBKYIIITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KUIIACC

Ne HanmenoBanue pa3zieiioB U TeEM IpOrpaMmbl ‘ KommuecTBo yacos OnexkrpoHHbie (TU(POBLIC)

n/m Beero|| Konrpombuble | IlpakTuueckue 0bpasoBaTeNnbHbIEe PECYpChl

paboThI paboThI
1  ||Hauana reomerpun. [Ipocreiimue reomerpuueckue Gpurypst | 28 1 https://m.edsoo.ru/OH12RISD8
U UX CBOWCTBa. I3MepeHne reoMeTpu4ecKux BeJIMInH
‘2 HTpeyroanI/IKH H 19 H 1 H ‘lhttps://m.edsoo.ru/O6KFIHD09 ‘
‘3 HHapaJ'IJ‘IeJ'ILHOCTB. CymMa yriioB MHOTOYTOJIbHUKA H 15 H 1 H ‘lhttps://m.edsoo.m/WMNNDBJAT ‘
‘4 HHpaMoyronLHme TPEYTOJIbHUKU H 7 H H ’Ihttps://m.edsoo.ru/J2AOW4OZS ‘
‘5 HFeOMeTqueCKHe HEPAaBCHCTBA H 5 H 1 H Hhttps://m.edsoo.ru/AS 1XQDI16L ‘
6  ||OxpyxHOCTB. ['eoMeTpuueckue Mecta Todek. [loctpoenusi c|| 18 1 https://m.edsoo.rt/DICPUBZKB
MIOMOUIBIO IUPKYJIS U JIMHEUKN

‘7 HHOBTopeHHe, 0000111eHNEe, CUCTEMATH3allUs 3HAHUM H 10 H 1 H ’Ihttps://m.edsoo.ru/59WOSIXS4 ‘
(OBILEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME | 102 | 6 [ 0 [ |
8 KUIACC

Ne | HammeHoBaHMe pa3qenoB ¥ TEM MPOTrPaMMBbl ‘ KomuuaecTBo yacos ‘ DnekTpoHHBIE (LU(PPOBEIE) 00pa3oBaTEIbHEIC

n/m Beero|| KourposnbHbie I[TpakTuueckue pecypeel

paboThI paboTHI
‘l quTLIpéX}/TOJILHI/IKI/I H 22 H 1 H ‘lhttps://m.edsoo.m/JEACIOAAS ‘
‘2 HHOI{O6I/IC H 16 H 1 H ‘lhttps://m.edsoo.m/3IPE93YZW ‘
‘3 HHJ‘IOHIaJII: H 16 H 1 H ‘Ihttps://m.edsoo.ru/YFYPZS3VS ‘
‘4 HTeopeMa [Tudaropa u Hayana TPUTOHOMETPUU H 18 H 1 H ‘Ihttps://m.edsoo.ru/MVNV3KOWW ‘
5 VYTIbl U YeTBIPEXYTOIBHUKH, CBSI3aHHbIE C 20 1 https://m.edsoo.rt/CBCOZUV2X
OKPYXHOCTBIO
6 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 10 1 https://m.edsoo.ru/INLME6DJB
3HAHHUN

(OBILEE KOJIMYECTBO YACOB I10 | 102 | 6 [ 0 [



https://m.edsoo.ru/OH12RI5D8
https://m.edsoo.ru/O6KFIHD09
https://m.edsoo.ru/WMNNDBJAT
https://m.edsoo.ru/J2AOW40ZS
https://m.edsoo.ru/A51XQD16L
https://m.edsoo.ru/D9CPUBZKB
https://m.edsoo.ru/59W0SIXS4
https://m.edsoo.ru/JEACIOAA5
https://m.edsoo.ru/3IPE93YZW
https://m.edsoo.ru/YFYPZ83VS
https://m.edsoo.ru/MVNV3KOWW
https://m.edsoo.ru/CBCOZUV2X
https://m.edsoo.ru/1NLME6DJB

No

HaumenoBanue pa3zenoB 1 TeM IPOrpaMMBbI

KomnuectBo yacos

‘ DOnektpoHHBIe (IU(PPOBHIE) 0Opa3oBaTEIHHBIC

n/n Beero|| KourposbHbie [TpakTuuecKue pecypeal
paboThI paboThl

IIIPOT'PAMME | | | [
9 KJIACC

Ne || HammeHnoBaHuE pa3fenoB U TEM MIPOrPAMMBI | KomnnuecTBo yacos | DnexTpoHHBIE (ITUPPOBEIC) 00pa3oBaTEIbLHBIC

n/m Bcero||  KourposbHbie [IpakTryeckue pecypebl

paboThl paboThI
‘1 HPemeHHe TPEYTrOJHbHUKOB H 22 H 1 H Hhttps://m.edsoo.ru/FBSYVSL95 ‘
‘2 HHOILO6I/IG TPEYrOJILHUKOB H 12 H 1 H Hhttps://m.edsoo.ru/PCDUDZWBS ‘
‘3 HMGTOI{ KOOpJAWHAT H 10 H 1 H Hhttps://m.edsoo.ru/3J 8GMLGWA ‘
‘4 HBeKTopH H 20 H 1 H Hhttps://m.edsoo.ru/7IOUZGLOW ‘
‘5 HZ[JH/IHa OKPY>KHOCTH H IIJIOLIA/Ib KpyTra H 16 H 1 H Hhttps://m.edsoo.ru/JG33ONBSO ‘
‘6 HZ[BH)K@HI/I}I IJIOCKOCTH H 10 H H Hhttps://m.edsoo.ru/OSSDFGVC6 ‘
7 [ToBTOpEeHME, 00600IIEHNE, CHCTEMAaTH3 Al 12 1 https://m.edsoo.ru/B4VQTV6JJ
3HaHUH

OBIIEE KOJIMYECTBO YACOB I1O 102 6 0
I[MTPOI'PAMME



https://m.edsoo.ru/FBSYV8L95
https://m.edsoo.ru/PCDUDZWB5
https://m.edsoo.ru/3J8GMLGWA
https://m.edsoo.ru/7I0UZGL0W
https://m.edsoo.ru/JG33QNB5Q
https://m.edsoo.ru/QSSDFGVC6
https://m.edsoo.ru/B4VQTV6JJ

HHPOBEPAEMBIE TPEBOBAHUS K PE3VJIbTATAM OCBOEHMA OCHOBHOI
OBPA3OBATEJIbHOU ITPOI' PAMMBI

7 KITACC
Kog o .
DOBEDAEMOLO [TpoBepsieMble IpeAMETHBIE PE3YJIbTAaThl OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHOM
POBEP IIPOrpaMMbl OCHOBHOT'O 0011er0 00pa30BaHus
pesyJbrara
6 I'eomerpus
Pacrnio3naBaTh M3y4eHHBIE T€OMETPHUECKUE (PUTYPBI, ONIPEEIIATh HX B3AUMHOE
6.1 pacrioio’keHue, n300pakaTb reOMeTpUUecKue GUrypsbl, BHIIOIHATh YEPTEKHU 110
' YCJIOBUIO 3a/1aud. I3MepsTh TMHEHHBIC U YIJIOBbIE BEIMYMHBI. Pemars 3a1aun Ha
BBIYHCIICHUE JUIMH OTPE3KOB U BEJIMYHH YIJIOB
Jlenath TpyOyI0 OLEHKY JIMHEWHBIX U YIJIOBBIX BEJIMYUH MPEIMETOB B PEATILHOM
6.2 AKHU3HH, Pa3MEPOB MIPUPOAHBIX 00BEKTOB. Pa3nnyare pa3mMepsl 3TUX 0OBEKTOB MO
MOPSAJIKY BEJIUYUHBI
. TPOUTH YEPTEIKU K TEOMETPUUECKUM 33]1a4aM
6.3 C
6.4 [Tonp30BaTbes MpU3HAKaMU PABEHCTBA TPEYTOJIbHUKOB, UCIIOIb30BaTh IPU3HAKU U
) CBOWCTBA paBHOOEIPEHHBIX TPEYTOJIbHUKOB IPU PEIICHUH 3a/1a4
6.5 [IpoBOANTH TOTHYECKUE PACCYKACHUS C UCTIOJIB30BaHUEM T€OMETPUUYECKUX TEOPEM
ITosp30BaThCs MPU3HAKAMHU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJBbHUKOB,
6.6 CBOMCTBOM ME/IMaHbI, IPOBEIEHHON K THIIOTEHY3€ NPSIMOYTOJIbLHOTO TPEYroJIbHUKA,
B PELLIEHUHU T€OMETPUUECKUX 3a/1a4
Omnpenensite NapajiieIbHOCTh MPSAMBIX C TIOMOILBIO YIJIOB, KOTOPbIE 00pa3yeT ¢
6.7 HUMU ceKymas. Onpenenars napaielIbHOCTb NPSAMBIX C IIOMOILBIO PaBEHCTBA
PAcCTOSTHUM OT TOYEK OJHOM IPSAMOM 10 TOYEK IPYroi mpsiMou
6.8 Pemrate 3a1aun Ha Ki1eT4aToil Oymare
[IpoBOANTH BHIYMCIEHUS M HAXOIUTh YUCIOBbIE U OyKBEHHbIE 3HAUEHUS YIJIOB B
6.9 reOMETPUUYECKUX 3a7a4ax C UCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIbBHUKOB U
' MHOTOYT'OJIbHUKOB, CBOMCTB yTJIOB, 00pa30BaHHBIX MPHU NEPECEUCHUN ABYX Hapai-
JIEJIBHBIX MPSAMBIX CeKylleil. PemaTs npakTuyeckue 3aaun Ha HAX0KJEHUE YIJIOB
Brnagets moHsATHEM reOMETPUYECKOr0 MECTa TOUEK. Y METh ONPEAETATh
6.10 OUCCEKTPUCY yIJIa U CepeIMHHBIN MEPIEHIUKYIISIP K OTPE3KY KaK reOMETpUYECKHe
MecTa TOUeK
DopMyIMpOBaTh ONPEAEIEHUS OKPYKHOCTH U KpyTa, XOpbl U JUaMeTpa
6.11 OKPY’KHOCTH, MOJIb30BaThCSl UX CBOMCTBAMHU. Y METh NPUMEHSAThH 3TH CBOMCTBA IIPU
pelIeHnH 3a1a4
BnageTs MoHATHEM ONMCAHHON OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh
6.12 HaxoauTh e€ 1eHTp. [lonp3oBarbes pakTaMu O TOM, YTO OMCCEKTPHCHI YTIIOB

TpeyrojbHUKa NEPECEKatoTCsl B OAHON TOYKE, U O TOM, UTO CEpeAMHHbIE




Kon

ITpoBepsieMble IpeAMETHBIE PE3YJIbTATHl OCBOCHHUSI OCHOBHOM 00pa3oBaTeIbHOM

IIPOBEPSEMOTO
IIPOrpaMMbl OCHOBHOT'O 00111er0 00pa30BaHus
pe3yibTara
NEePIEHAUKYIIAPBI K CTOPOHAM TPEYroJbHUKA IEPECEKAIOTCS B OJJHOM TOUKe
6.13 Brnanets noHsATHEM KacaTeabHOM K OKPYXHOCTH, II0JIb30BaTHCS TEOPEMOM O
' NEePIEHAUKYJIIPHOCTH KacaTeIbHON U pajinyca, IPOBEAEHHOI0 K TOUKE KaCaHUs
6.14 [Tosnp30BaThCs MPOCTEHIIMMU FEOMETPUUECKUMU HEPABEHCTBAMHU, TIOHUMATh UX
' MPAKTUYECKUI CMBICIT
6.15 IIpoBOANTH OCHOBHBIE T€OMETPUUECKUE IIOCTPOEHUS C IIOMOLLBIO LIUPKYJISL U
) JIMHEUKHU
8 KIIACC
Kon . N
DOBEDAEMOLO IIpoBepsieMble IpeAMETHBIE PE3YJIbTAThl OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHOM
POBEp MIPOrpaMMbI OCHOBHOT'O 00IIIETO 00pa30BaHUS
pe3yibTara
6 I'eomerpus
6.1 Pacnio3naBaTh OCHOBHBIE BU/IbI YETHIPEXYTOJBHUKOB, UX 3JIEMEHTBHI, 10JIb30BAThCS
' UX CBOMCTBaMM NPH PEeILICHUH F€OMETPHUECKUX 3a7a4
6.0 [IpuMeHsTH CBOMCTBA TOUKU NIEPECEUEHUSI METUAH TPEYroJibHUKa (LIEHTpa Macc) B
' pelieHnu 3aa4y
Brnanets nmoHsTHEM CpeHEN JIMHUU TPEYTOJIbHUKA U TPANEIIUH, IPUMEHSTh UX
6.3 CBOICTBA IIPH pELICHUH reoMeTpuuecKux 3anad. [loap3zoBaTecs Teopemoit Paneca u
' TEOPEMOI 0 IPONOPIIMOHATIBHBIX OTPE3KaX, IPUMEHSITh UX JJISl PELICHUS
MPAKTUYECKHX 3a/1a4
6.4 [IpuMmeHsTh IPU3HAKK [TO100US TPEYTOJIBHUKOB B PEILIECHUN T'€OMETPUUECKHX 3a]1a4
ITonp3oBatbes TeopeMoii [Tudaropa ams pemeHuss reOMETPUYECKUX U MTPAKTUYECKUX
6.5 3ama4d. CTpOUTh MaTEMAaTHUYECKYIO MOJIEIb B MPAKTUYECKUX 3a7a4ax,
CaMOCTOSITEJILHO JIENATh YEPTEXK U HAXOJUTh COOTBETCTBYIOIINE JUTMHbI
6.6 Bnagets MOHATHSAMU CHHYCa, KOCUHYCA U TAHT€HCA OCTPOro yria NpsMOYTrojIbHOTO
' TpeyroiabHUKa. [101b30BaThCA ATUMHU TOHATHAMMU JJISL PEIISHUS TPAKTHUECKUX 3a1a4
BoruncnsaTe (pa3audHbIME crioco0aMu) IJIONAAb TPEYTrOJbHUKA U TUIOIIA U
6.7 MHOTOYTOJBHBIX (UTYp (TOTIB3YACH, I7Ie HEOOXOAUMO, KAJIbKYIATOpOM). [IpuMeHsTH
MOJIyY€HHBIE YMEHHSI B IPAKTUYECKUX 3a/1adax
Brnaners moHATHAMHU BIMCAHHOTO U LIEHTPAIBHOTO YIJla, UCTIOJIb30BaTh TEOPEMBI O
6.8 BIIMCAHHBIX YIJIaX, yrilax MeXJy XOpAaMu (CeKyIUMH) U YIJie MeX/y KacaTeJbHOM

Y XOPJIOU MPU PELICHUH F'€OMETPUYECKUX 3a7ad




Kon

ITpoBepsieMble IpeAMETHBIE PE3YJIbTATHl OCBOCHHUSI OCHOBHOM 00pa3oBaTeIbHOM

IIPOBEPSEMOTO
IIPOrpaMMbl OCHOBHOT'O 0011er0 00pa30BaHus
pesyJbrara
6.9 Bnagers MOHATHEM ONIMCAHHOIO YETHIPEXYrOJIbHUKA, IPUMEHATH CBOMCTBA
' OIMCAHHOT'O YEThIPEXYTOIbHUKA IPU PELLIEHUH 3a/1a4
IIpuMEHATH NONTY4YEHHBIE 3HaHWS HA IPAKTUKE — CTPOUTH MAaTEMATHYECKUE MOJIENH
6.10 JUIs 3a/1a4 peaslbHOM KM3HU U IPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS C
) IIPUMEHEHHEM 000U
U TPUTOHOMETPUH (TOB3YSICh, I/1€ HEO0X0IUMO, KAJIbKYJISITOPOM)
9 KJIACC
Kog . o
DOBEDAEMOLO [IpoBepsieMble ITpeIMETHBIE PE3YIbTAaThl OCBOCHUS OCHOBHOM 00pa30BaTeIbHOM
POBCP [IPOrpaMMbl OCHOBHOT'O 00111er0 00pa30BaHus
pesyJbTara
6 I'eomeTpus
3HaTh TPUTOHOMETPHUECKUE (PYHKIIMH OCTPBIX YIJIOB, HAXOJUTh C UX TIOMOLIbIO
6.1 pa3IMyYHbIE 3JIEMEHTHI IPSIMOYTOJIBHOTO TPEYTOJbHUKA («pelIeHne IPSIMOYTOJIbHbIX
' TPEyroJbHUKOBY). HaXxoauTh (¢ MOMOIIBIO KalIbKYJISTOpa) JUIMHBI U YTIIBI JUIs
HeTaOJMYHbBIX 3HAUECHUN
[Tonp3oBatbes opMyIaMu NPUBEIAECHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
6.2 TOXKJIECTBOM JJIsl HAXOKJICHUSI COOTHOIIEHUH MEX /1y TPUTOHOMETPUUECKUMU
BEIMYUHAMHU
Hcnonp30BaTh TEOpEMbI CHUHYCOB M KOCUHYCOB ISl HAXOKJCHUS pa3IMYHbIX
6.3 3JIEMEHTOB TPEYTOJIbHUKA («pELIeHUEe TPEyroIbHUKOBY), IPUMEHSTh UX MPU
pEILIeHNN T€OMETPUYECKUX 3a/1a4
Brnanets noHstTusMu npeoOpa3oBaHus MoA00Hs, COOTBETCTBEHHBIX 3JIEMEHTOB
nono6HbIX uryp. Iloap3oBaThCs CBOWCTBaMHU 10100USI TPOU3BOJILHBIX (QUTYD,
6.4 YMETh BBIYMCIIATH JUIMHBI U HAXOJHUTD YIJIbl Y MOJA00HBIX Guryp. [IpuMeHsaTs
CBOMCTBA 1101001 B MPAKTUYECKUX 3a/1ayaX. Y METhb IPUBOJIUTH IPUMEPHI
0JIOOHBIX (PUTYDP B OKPY’KAIOILIIEM MUDE
6.5 [Tonb30BaTbes TEOpeMaMu O MPOU3BENEHNN OTPE3KOB XOP/, O MPOU3BEACHUH
) OTPE3KOB CEKYIIHX, O KBaJpaTe KacaTelbHON
[Tonb30BaTbcs BEKTOpaMH, MOHUMATh X T€OMETPUUECKUM U (PrU3HUECKUd CMBICI,
6.6 INPUMEHSTH UX B PEILICHUH T€OMETPUUECKUX U (PU3NUECKuX 3a1ad. [[pumMeHsTsb
CKaJISIPHOE MPOU3BECHIE BEKTOPOB JIIsl HAXOKIEHUS JIJIMH U YTJIOB
6.7 ITosnp30BaTbCa METOIOM KOOPAMHAT Ha MJIOCKOCTH, IPUMEHSATH €T0 B PEIICHNUN
' TFE€OMETPUYECKUX U NMMPAKTUYECKUX 33124
6.8 Bnanets NOHATUAMY NPAaBUIBHOTO MHOTOYIOJIbHUKA, JJIMHBI OKPYXKHOCTH, AJIUHBI




Kon

ITpoBepsieMble IpeAMETHBIE PE3YJIbTATHl OCBOCHHUSI OCHOBHOM 00pa3oBaTeIbHOM

IIPOBEPSEMOTO
IIPOrpaMMbl OCHOBHOT'O 00111er0 00pa30BaHus
pe3yibTara
IYT'H OKPY>KHOCTH U paIiaHHOM MEpBI YIila, YMETh BBIUMCIIATH IUIOLIA/b KPYTra U €ro
yactel. [IpuMeHsATh noslyyeHHbIE YMEHUSI B IPAKTUYECKUX 3a]1a4ax
6.9 HaxoauTe ocu UM LIEHTPBl CUMMETPUHU (UTYP, IPUMEHSTh ABHIKEHHS IIJIOCKOCTU B
' MIPOCTEUIINX CITydasix
[TpuMeHATH OJIy4yeHHbIE 3HAHUS Ha IIPAKTUKE — CTPOUTh MaTEMATHYECKUE MOJIEITN
6.10 JUIS 3a/1a4 peaslbHOM JKU3HU U IPOBOJUTH COOTBETCTBYIOIIME BHIYMCIIECHUS C

IIPUMEHEHHEM 000U
Y TPUTOHOMETPUYECKUX (DYHKIHIA (TI0JIB3YSCh, I/1e HEOOXO0AUMO, KaTbKYISITOPOM)

[TPOBEPAEMBIE OJIEMEHTBI COAEP)KAHUA

7 KITACC
Kon [IpoBepsieMblil AIEMEHT COAEPKAHUS
6 I'eomeTpus
HavanpHble monsaTus reomerpun. Touka, mpsimasi, OTpE30K, Jy4. Yroia. Buasl yrios.
6.1 Beprukanbable 1 cMexHBbIE yIubl. buccekTpuca yria. JIomanasi, MHOTOYroJIbHUK.
[TapanienbHOCTh U NEPIEHIUKYIAPHOCTD MIPSIMBIX
6.0 Cummetpuunble purypsl. OCHOBHBIE CBOMCTBA 0ceBoM cuMMeTpuu. [Ipumepsl
' CUMMETPHUH B OKPYKAIOIIEM MUDPE
63 OcHOBHBIE TIOCTPOEHUS C MOMOILBIO LIUPKYJIS U JIMHENHKH. TpeyronbHUK. Beicora,
) Me/MaHa, OMCcCceKTpHca, X CBOMCTBA
6.4 PaBHOOeIpeHHBIN 1 paBHOCTOPOHHUHN TpeyrojibHUKHU. HepaBeHCTBO TpeyronbHUKa
6.5 CBoiicTBa M IpU3HAKK paBHOOEIPEHHOTO TpeyrojabHuKa. [Ipu3Haku paBeHcTBa
' TPEYTrOJIBHUKOB
6.6 CaolicTBa ¥ IPU3HAKY NapaJlIeNbHBIX NPsIMbIX. CyMMa yIJIOB TPEYTrOJIbHHKA.
' Bremnue yriiel TpeyrojapHHAKa
[IpssmoyronbHbIi TpeyroyibHUK. CBOWCTBO MEIHMaHbl IPSIMOYTOJIBHOTO
6.7 TpeyrojbHUKa, MPOBEAEHHON K TunoTeHy3e. [Ipu3Haku paBeHcTBa MPSIMOYTOJIbHBIX
TPEYTroNbHUKOB. [IpAMOYTroIbHBIN TPEYTOIBHUK C YoM B 30°
HepaBeHnctBa B reoMeTpHiu: HEPaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJINHE
6.8 JIOMaHOH, TeopeMa 0 OOJIbIIEeM yIiie U OOJIbIleH CTOPOHE TPEYroJIbHHKA.
IlepnenuKynsap U HaKIOHHAs
6.9 I'eomeTprueckoe MecTo Touek. buccekTpuca yria u cepeJuHHbINA NEPIEHIUKYIISP K

OTPE3Ky KaK TeOMETPUIECKHE MECTa TOUCK




Kon

[IpoBepsieMblIil AIEMEHT COAEPHKAHUS

OKpy>KHOCTb U KPYT, XOpJla U JuaMeTp, UX cBoiicTBa. B3aumHoe pacnonoxeHue

6.10 .
OKpPY>KHOCTH U npsiMoii. KacarenbHast U cexyIast K OKpy>KHOCTH
6.11 OxpyKHOCTB, BIIMCaHHAas B yroj. BricanHas u onucaHHas OKPY>KHOCTH
' TpeyrojlbHUKA
8 KIIACC
Kox [IpoBepsieMblii 2JIEMEHT COAEpKAHUS
6 I'eomerpus
6.1 UYersipéxyronpauku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpsiMoyroibHUK, poMO, KBaJpaT, X MIPU3HAKH U CBOWCTBA
63 Tpanenus, paBHOOOKas Tpaneuus, e€ cBolcTBa U npu3Haku. [IpsmoyronbHast
) Tpanenus
6.4 Meton ynsoenust meauansl. Llentpansaas cumMerpus. Teopema Daneca u TeopeMa
) O IPOMOPUHUOHAIBHBIX OTPE3KAX
6.5 CpenHue TMHUM TPEyroibHUKA U Tpanenuu. LlenTp Macc TpeyroibpHuKa
6.6 [Tonobue TpeyroiabHUKOB, K03 duunent noxodus. [lpusnaku nogodus
' TpeyrojibHUKOB. [IpuMeHeHre noo0us Npy peleHnH IPaKTUIECKUX 3a/1a4
6.7 dopmyIbl 1)1 IIIOLIAAN TPEYTOIbHUKA, TapaienorpaMmma, pom0a u Tpanenuu
6.8 CaoiicTBa muomaaeit reomerpuyeckux ¢puryp. OTHoOILIEHHE TUIOMAAel MOA0OHbBIX
' buryp
6.9 Beruucnienue miomanei TpeyrolbHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYaTol Oymare
6.10 Teopema [Iudaropa. Ilpumenenue reopems! [udaropa npu pemeHnn mpakKTHIECKUX
' 3ama4y
CuHyc, KOCUHYC, TAHT€HC OCTPOr0 yria NpsMOYroJbHOro TpeyrojibHuka. OCHOBHOE
6.11 TPUTOHOMETPUYECKOE TOXIECTBO. TpUroHoMerpuyeckue GpyHkiuu yrios B 30°, 45°
u 60°
6.12 BrnivcaHHbIe ¥ IEHTpaIbHBIE YIIIBI, YTOJ MEKIY KacaTeIbHOW U XOPIOH. YTIIbl
) MEX1y XOpJlaMU M CEKYLTUMHI
6.13 BrnivcaHHbIE U ONMCAHHBIE YETHIPEXYTOIBHUKU
6.14 Bsaumnoe pacnonoxenue 18yx okpyxHocteil. Kacanue okpyxHocreit. O0iue

KacaTelbHbIE K ABYM OKPYXHOCTSIM

9 KIIACC




[IpoBepsieMblil AIEMEHT COJIEPAKAHUS

Kon
6 ['eomerpus
6.1 Cunyc, kocunyc, Tanrexc yriaoB ot 0 10 180°. OCHOBHOE TPUTOHOMETPUUECKOE
) TOX1eCcTBO. DOPMYIIbI MPUBEACHUS
6.2 Pewmenne tpeyrosbHuKOB. TeopeMa KOCHHYCOB U T€OpeMa CUHYCOB. Perienue
' IIPAKTUYECKHX 3a/1a4 C UCIIOJIb30BAHUEM TEOPEMbI KOCUHYCOB U TEOPEMbI CHHYCOB
6.3 [TpeobpaszoBanue nomodus. [Tomodre COOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema o npousBeieHUHN OTPE3KOB XOP/, TEOPEMBI O IPOU3BECHUN OTPE3KOB CEKYIUX,
' TeopeMa O KBaJipaTe KacaTeJIbHOU
Bekrop, nimrHa (MOAyJib) BEKTOPA, COHANPABICHHbIE BEKTOPBI, IPOTUBOIOI0KHO
6.5 HaIlpaBJIEHHbIE BEKTOPBI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpaIlui HAJl
BeKkTOpamu. PaznoxeHue BeKTopa 1o JByM HEKOJUIMHEAPHBIM BEKTOpam
6.6 Koopaunats! Bekropa. CkansipHOE IPOU3BEIEHUE BEKTOPOB, IPUMEHEHHE JISI
' HaXO0XKJCHUS JUIMH U YTJIOB
JlexapToBBI KOOPAMHATHI HA IIJIOCKOCTH. Y pABHEHUSI IPSIMOU U OKPY’KHOCTH B
6.7 KOOp/IMHATaXx, IepecedeHue OKPYKHOCTEN U MpsIMbIX. MeTo1 KOOpIMHAT U €ro
MIpUMEHEHNE
6.8 IIpaBuIbHBIE MHOTOYTOJIBHUKH
6.9 JlnvHa okpyxHOCTH. ['pagycHas u paguaHHasi Mepa yriia, BbIUMCICHHUE JUIMH JyT
OKpY>KHOCTEHN
6.10 [Tnomane kpyra, cekTopa, CerMEeHTa
6.11 JIBM>KEHMSI IJIOCKOCTH M BHYTPEHHUE CUMMETPUHU QUTyp (JIeMEHTapHbIe
) npencrasienus). [lapamiensHeiii nepenoc. [loBopot

HPOBEPSJEMBIE HA OI'S IIO MATEMATUKE TPEBOBAHIS K PE3YJIBTATAM OCBOEHM
OCHOBHOU OBPA30OBATEJIbBHOU ITPOI'PAMMBI OCHOBHOI'O OBILIIEI'O OBPA3OBAHUA

Kon

MIPOBEPSEMOTO

TpeboBaHUs

[IpoBepsieMbie TpeOOBaHUS K MIPEIMETHBIM Pe3yIbTaTaM OCBOCHHSI OCHOBHOU
00pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh NOHATHAMU: MHOKECTBO, ITIOJAMHOKECTBO, ONIEPALNH HAJl

MHOXECTBaMH; YMEHHE OIePHPOBATh MOHATUAMMU: Tpad, CBA3HBIN rpad, 1epeBo,
LUK, TIPUMEHATh X IIPU PELIEHUH 3ajla4; YMEHHUE HUCI0JIb30BaTh Ipaduyeckoe

IIPEICTABJICHUE MHOYKECTB U1l OIIMCAHUS PEAIBHBIX IIPOLECCOB U SIBJICHUMN, IIPU
pelleHnn 3a7a4 U3 IpYrux y4eOHbIX MMPEeIMETOB

YMeHue onepupoBaTh MOHATUAMU: ONPEIEICHUE, AKCUOMa, TEOPEMA,
JI0Ka3aTelIbCTBO; YMEHUE PACIIO3HABATh UCTUHHBIE U JIOJKHBIE BHICKA3bIBAHMS,
IIPUBOAUTH IIPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH BBICKA3bIBAHUS U OTPULIAHUS




Kon
MIPOBEPSIEMOTO
TpeOOBaHUS

[IpoBepsieMbie TpeOOBaHUS K MTPEIMETHBIM PE3yIbTaTaM OCBOCHHSI OCHOBHOMU
00pasoBaTenbHON MTPOrpaMMbl OCHOBHOTO 0011ero oopa3oanus Ha ocHoBe PI'OC

BBICKA3bIBaHUN

YMeHune onepupoBath MOHATUSAMU: HATYpajIbHOE YHCIIO, IPOCTOE U COCTABHOE
YKCIIO, ACIMMOCTh HATYPaJIbHBIX YMCEN, MPU3HAKU JEIUMOCTH, LIETI0€ YUCIIO,
MOJ1yJIb YKCJIa, OOBIKHOBEHHAs JPO0Ob U JecsITHUHAsS APOOb, CTAaHIaPTHHIN BU]L
4HCIia, PAIMOHATLHOE YHCII0, UPPAIMOHAIBHOE YUCIIO, apU(DMETUICCKII KBa/I-
paTHBIN KOPEHb; YMEHUE BBIMOJIHATH IEHCTBUS C UNCIAMH, CPABHUBATD

U yIOPS0YMBATh YKCIIA, IPEJICTABIATH YMCIIa HA KOOPAUHATHOMN MPAMOH,
OKPYTJISATh YHCIIA; YMEHUE JeNaTh MPUKUJIKY U OLEHKY pe3yJibTaTa BIYMCICHUN

YMeHue onepupoBaTh NOHATUSMU: CTENEHb C LEIbIM [IOKa3aTeNIEM,
apudmMeTHueCcKuil KBaJIpaTHBIN KOpEeHb, MHOTOUWIEH, alireOpandeckas Ipoob,
TOKJIECTBO; 3HAKOMCTBO C KOPHEM HaTypaJIbHOM CTENEeHU O0bIle €AMHUIIBI;
YMEHHE BBITIONHATH Pacy€Thl O (hopMynnam, IpeoOpa3oBaHus LEIbIX, JPOOHO-
PALMOHAJIbHBIX BBIPAXKEHUN U BBIPAXKEHUN C KOPHAMH, PA3JI0KEHUE MHOTOUJIEHA Ha
MHO>KUTENH, B TOM YHUCJIE C UCIIOIb30BaHUEM (POPMYI PA3HOCTH KBAJPaTOB U
KBaJlpaTa CyMMbl U pa3HOCTH

VYMeHnue onepupoBarh MOHATUAMU: YACIOBOE PABEHCTBO, YPABHEHHUE C OJTHON
IIEPEMEHHOM, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM; YMEHHUE peIlaTh
JUHENHBIE U KBaJIpaTHbIE ypaBHEHUs, IPOOHO-PALIIOHAJIbHBIE YPABHEHNUS C OHOM
IIEPEMEHHOM, CUCTEMBI JBYX JIMHEHHBIX YPAaBHEHUM, TMHEHHbIE HEPABEHCTBA U UX
CHCTEMBI, KBaJIpaTHbIE U JPOOHO-pALMOHATIbHBIE HEPABEHCTBA C OJTHOW MEPEMEHHOI,
B TOM YHCJIE IIPU PEIIECHUH 3a/1a4 U3 IPYTUX MPEIMETOB U NPAKTUYECKUX 3a]1a4;
YMEHUE UCIIOJIB30BaTh KOOPAUHATHYIO NPSAMYIO U KOOPAUHATHYIO INIOCKOCTD IS
M300paKeH!sl pelIeHU ypaBHEHUHN, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh NOHATHAMU: QYHKINA, TpapUuK GYHKUINHU, HYIU QYHKIUH,
IPOMEXYTKH 3HAKOIIOCTOSIHCTBA, IPOMEXKYTKH BO3pacTaHus, yObIBaHUS,
HauOoJIbIlIee U HAaMMEHbIIee 3HaUeHNs (PYHKIMU; YMEHNUE ONIEpUPOBATh NOHATUIMU:
npsMasi IpPONOPLUOHATIBHOCTD, JIMHEHHAs QYHKIM, KBaJpaTHuHas QyHKIUS,
oOpaTHas MpONOPLUUOHAIBHOCTB, Tapaldoia, runepooia; yMeH’e CTPOUTh IpapuKu
(GyHKLIUH, UCTIOIB30BaTh TpaMKH JUIsl ONpeAeTICHHs CBOMCTB MPOIIECCOB U
3aBUCUMOCTEH, JUIsl pelIeHUs 3a/1a4 U3 IpYTuX y4eOHBIX PEAMETOB U PEaTbHOM
KHU3HHU; YMEHUE BBIpaXKaTh (POpMysIaMH 3aBUCUMOCTH MEXIY BEIMYMHAMHU

YMeHne onepupoBaTh MOHATHIMU: TTOCIIEIOBATEIFHOCTD, apudMeTrnaeckas u
reoOMeTpUYECcKasi MPOrpecCur; YMEHUE UCTI0Nb30BaTh CBOMCTBA
nocieaoBarenbHOCTeH, POpPMYJIIbl CyMMBI U OOIIEr0 WieHa IPU PEeIIeHUH 3a1a4, B
TOM YHUCIIE 33]1a4 U3 IPYTUX YUeOHBIX MPEAMETOB U peaTbHOM KU3HU

YMeHue pemiars 3a/1a4 pa3HbIX TUIOB (B TOM YHUCJIE€ HA MPOIEHTHI, 10JIU U YacCTH,
JBIDKEHUE, padoTy, IIEHY TOBApPOB M CTOMMOCTh TOKYIIOK U YCIIYT, HaJIOTH, 33aJjauu
13 00J1aCTH yHpaBlIeHUS JINYHBIMU U CEMEMHBIMU (PMHAHCAMHU); YMEHHE COCTABIISATh
BBIPAKECHMUSI, YPABHEHUsI, HEPABEHCTBA U CUCTEMBI 110 YCIOBUIO 3a/1a4, UCCIIEN0BATh
MOJIyYE€HHOE peIlleHNe U OLEHUBATh MPaBI0NOJ00HOCTD MOJYUEHHBIX PE3YyIbTaTOB

YMeHue onepupoBath NOHATHAMU: (GUTYpa, TOUKA, OTPE30K, IpsAMasi, Ty, JoMaHas,
yroJl, MHOTOYTOJIbHUK, TPEYrOJIbHHUK, PABHOOEIPEHHBINH 1 pAaBHOCTOPOHHUI
TPEYroJbHUKH, MPSIMOYTOJIBHBIN TPEYTOJIbHUK, MEaHa, ONCCEKTpUca U BBICOTA




Kon
MIPOBEPSIEMOTO
TpeOOBaHUS

[IpoBepsieMbie TpeOOBaHUS K MTPEIMETHBIM PE3yIbTaTaM OCBOCHHSI OCHOBHOMU
00pasoBaTenbHON MTPOrpaMMbl OCHOBHOTO 0011ero oopa3oanus Ha ocHoBe PI'OC

TPEYroJbHUKA, YETHIPEXYTOJIbHUK, TTApAIIIENIOTPaMM, pOMO, IPSIMOYTOJIBHHUK,
KBaJIpart, TPaIelus; OKPYKHOCTh, KpYT, KacaTelbHast; 3HAKOMCTBO C
IPOCTPAHCTBEHHBIMHU (PUTypaMM; YMEHHUE PEIIaTh 3a/1a4H, B TOM YUCIIE U3
HOBCETHEBHOM KHM3HHU, HAa HAXOXKACHUE T€OMETPUYCCKIX BEJIMUUH C IPUMEHEHUEM
U3YyYEHHBIX CBOMCTB GUTYp U (PakToB

10

YMeHune onepupoBarh MOHATUSAMU: PaBEHCTBO (PUTYp, paBEHCTBO TPEYrOJIbHUKOB;
NapajuieIbHOCTh U MEPIICHIUKYISIPHOCTD MPSIMBIX, YTOJI MEXIY MPSAMBIMU,
NEePIeHIUKYIISAP, HAKIIOHHAS, IPOEKIHs, 1oa00ue puryp, mogo0HbIe TPEYTrOJIbHUKHY,
CUMMETPUS OTHOCUTENIHO TOUKH U MPSAMOI; yMEHUE paclio3HaBaTh PaBEHCTBO,
CUMMETPHUIO U TTo100ue (HUryp, napasiesbHOCTh U MEPHEHAUKYISIPHOCTh MPSMBIX B
OKpYXaroIleM MUpe

11

YMeHne onepupoBaTh MOHATUSAMU: ATUHA, PACCTOSHUE, YTOJI (BEIHYMHA yIIia, CHHYC
Y KOCHHYC yIJIa TPEYroJIbHUKA), TJIOIA/h; YMEHUE OLICHUBATH Pa3Mephl MPEIMETOB
1 00BEKTOB B OKPY>KAIOIIEM MHUPE; YMEHHUE TPUMEHSTh (POPMYIIbI IEpUMeTpa

U 1Jiomaan MHOFOyFOJII)HI/IKOB, JJIIUHBI OKp}I)KHOCTI/I U 1Jromaan prra, O6”I)€Ma
MPSIMOYTOJIBHOTO MapasuIeIeNNIe1a; YMEHUE IPUMEHSATh IPU3HAKN PAaBEHCTBA
TPEYrOJIbHUKOB, TEOPEMY O CyMME YTJIOB TpeyrojibHUKa, TeopeMy [ludaropa,
TPUTOHOMETPUYECKUE COOTHOIICHUS VISl BBIYMCIICHUSI IJIUH, PACCTOSHUH, T1J10-
magen

12

YMmenue nzo0paxkaTh MI0CKUE GUIYpbl M UX KOMOMHAIIMH, IPOCTPAHCTBEHHBIE
Gurypsl OT pyku, ¢ IOMOIIIbIO YePTEKHBIX HTHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJCTB
10 TEKCTOBOMY WJIM CUMBOJIBHOMY OIIMCAHHIO

13

YMmenune OIICPpHUPOBATH NOHATUAMM: IIPAMOYIT'OJIbHAsA CUCTEMA KOOPAHUHAT,
KOOpAWHATHI TOYKH, BEKTOP, CyYMMa BEKTOPOB, ITPOU3BCACHUC BEKTOPA HA YHUCJIO,
CKaJIAPpHOC MPOU3BCACHUC BEKTOPOB; YMCHHUEC UCITIOJIB30BATh BEKTOPHI 1 KOOPANHATLI
JJIA IPEACTABJICHUA JaHHBIX U PCHICHUA 3a/lad, B TOM YHUCJIC U3 JPYTUX y‘~IC6HBIX
MNpeaAMETOB U peaanoﬁ JKHU3HHU

14

YMeHue onepupoBaTh MOHATUSAMU: CTOJOMKOBBIE U KPYTOBbIE TUArPaMMBl,
TabIMIIBI, cpeHee apudmMeTnueckoe, MelnaHa, HauOoJIbIIee U HauMEHbIlIee
3HAYEHMs, pa3Max YMCIOBOT0 Ha0Opa; yMEHHE U3BIIEKaTh, UHTEPIPETUPOBATH U
npeoOpa3oBbIBaTh HH(POPMAIINIO, IPEACTABICHHYIO B TAaOIUIAX U HA IMarpaMMax,
OTpakaroIlyI0 CBOMCTBA U XapaKTEPUCTHKHU peabHbIX MPOIIECCOB U SIBICHMUIA;
YMEHHE pacro3HaBaTh U3MEHUMBbIE BEINYNHBI B OKPYXKAIOLIEM MUPE

15

YMeHue onepupoBaTh MOHATUAMU: CIIy4alHbIN ONBIT (CydalfHbIM SKCIIEPUMEHT),
3IIEMEHTApHOE COOBITHE (2JIEMEHTApHBIA UCXO0/T) CITY4ailHOTO OIBITA, CITydaifHOe
coObITHE, BEPOATHOCTH COOBITHS; YMEHUE HAXOAUTh BEPOSITHOCTH CIyYailHBIX
COOBITHI B OMBITaX C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSMU; YMEHUE
pelaTh 3aJa4u METOI0M OpPraHM30BaHHOTO Nepedopa U ¢ UCTIOIb30BAHNEM IIpaBUIIA
YMHOXXEHUS; YMEHHUE OILICHUBATh BEPOATHOCTH PEAIbHBIX COOBITUN U SIBICHHH,
MOHUMATh POJIb MPAKTUYECKH JTOCTOBEPHBIX U MAJIOBEPOSTHBIX COOBITUI B OKpY-
JKArOIlleM MUpPE U B )KU3HU; 3HAKOMCTBO C IOHATHEM HE3aBUCHUMBIX COOBITHH;
3HAKOMCTBO C 3aKOHOM OOJIBLIIMX YHCEJ ¥ €r0 POJIBIO B MACCOBBIX SIBJICHUSX

16

YMeHnue BRIOUpaTh MOAXOIAIINN H3yYSHHBIH METO/ JUTS PELICHHS 3a1auHu,




Kon

IIPOBEPSEMOTO

TpeOOBaHUS

[IpoBepsieMbie TpeOOBaHUS K MTPEIMETHBIM PE3yIbTaTaM OCBOCHHSI OCHOBHOMU
00pasoBaTenbHON MTPOrpaMMbl OCHOBHOTO 0011ero oopa3oanus Ha ocHoBe PI'OC

IIPUBOAUTH IIPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOE U KU3HH,
pacro3HaBaTh MPOSBIICHUE 3aKOHOB MATEMAaTUKH B UCKYCCTBE, OIIUCBIBATH
OTJIECIIbHBIE BBIIAIOIINECS PE3YJIbTAThI, [I0JyYEHHBIE B X0/1€ PA3BUTHUS MAaTEMaTUKH
KaK HayKH, IPUBOJUTH IPUMEPBI MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB B
OTEYECTBEHHOW U BCEMUPHON HUCTOPUU

INEPEYEHD SJIEMEHTOB COAEPXKAHNA, ITPOBEPAEMBIX HA OI'D I10 MATEMATHUKE

Kon [IpoBepsieMblil AIEMEHT COAEPHKAHUS

1 Yucna u BIYUCICHUS

1.1 Hatypanbnsle u nensle yncia. [Ipu3Haky 1e1MMOCTH LENIBIX YHCEN

1.2 OOBIKHOBEHHBIE U IECITUYHBIE TPOOH, TIPOLIEHTHI, OECKOHEYHBIE IEPHOANICCKHIE APOOH

1.3 PanmonanbHele uncna. ApupmeTuyeckue ornepanuy ¢ palioHaIbHBIMU YHUCIIaMU

1.4 JlelicTBUTENbHBIC YUCla. APHPMETHIECKHUE ONIEPALUH C IEHCTBUTEIILHBIMU YHCIaAMHU

15 HpH6nH>I<éHUHHe BBIUHCJICHMS], TPaBUJIa OKPYIJIEHUS, IPUKKUIKA U OLICHKA pe3yJIbTara
BBIYHCIICHUI

2 Anrebpanueckue BbIpaKEeHUs

2.1 BykBeHHble BbIpakeHUsI (BbIPaXKEHUS C IEPEMEHHBIMHU )

29 Crenens ¢ nensiM nokasarenaeMm. CTENEHb ¢ pallnOHAJIBHBIM MToKa3areneM. CBolicTBa
CTETEeHU

23 MHorouneHst

24 Anrebpanyeckas 1po0b

25 Apudmernueckuit KOpeHb HaTypajJbHOM cTeneHu. JlefcTBus ¢ apuMeTHUECKUMU
KOPHSIMH HAaTypajIbHOU CTEEHH

3 VYpaBHEHMSI U HEPABEHCTBA

3.1 Lenble u 1poOGHO-panioHanbHbIe ypaBHEHUS. CUCTEMBI M COBOKYITHOCTH YpaBHEHUI

3.2 Lenbie u 1poOHO-paIOHANIbHBIE HepaBeHCTBAa. CUCTEMBI M COBOKYITHOCTH HEPaBEHCTB

3.3 Pemnrenue TeKCTOBBIX 3a7a4

4 YucnoBsle OCIEN0BATEIBHOCTH

4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHHS IOCIIEI0BATEILHOCTEH

4.2 Apudmerndeckas 1 reoMmeTpudeckas nporpeccuu. @opmyia cI0KHBIX TPOICHTOB

5 OyHKIU




Kon

[IpoBepsieMbIil AIEMEHT COAEPKAHUS

OyHK1UA, criocoObl 3ananus Gyakmuu. ['paduk Gyakmuu. Odmacte onpeneaeHus u

51 MHOXecTBO 3HaueHui pyakuu. Hymu ¢pynkuun. I[IpoMexyTKky 3HaKOIIOCTOSHCTBA.
[TpomexyTkr MOHOTOHHOCTH GYHKIIMH. MakCUMyMbl U MUHUMYMbI ()YHKITUH.
Haubonpiiee n HanMeHblee 3HaYCHUE (PYHKIINU HA IPOMEKYTKE

6 Koopaunatsl Ha npsiMOil ¥ TIIIOCKOCTH

6.1 Koopaunarnas npsimast

6.2 JlekapTOBBI KOOPJIMHATHI HAa TIOCKOCTH

7 I'eomerpus

7.1 I'eomeTrpuueckue GUrypsl U UX CBOICTBa

7.2 TpeyronbHuk

7.3 MHOroyroiabHuKu

7.4 OKpy>KHOCTb U KpyT

7.5 H3mepenne reoMeTpu4eCcKruX BETUYHH

7.6 BexTops! Ha MII0CKOCTH

8 BeposiTHOCTB M cTaTHCTHKA

8.1 OmnucarenpHas CTaTUCTUKA

8.2 BepositHOCTB

8.3 Komb6unaropuka

8.4 MHoxecTBa

8.5 I'padbr

YUEBHO-METOJMYECKOE OBECIIEUEHUE OBPA30BATEJIBHOT'O ITPOILIECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI JIJISI YUHEHUKA
https://m.edsoo.ru

METOJMYECKHWUE MATEPUAJIBI JIJIA YUUTEJIA
https://m.edsoo.ru

[MU®POBBIE OBPA30OBATEJIBHBIE PECYPCHI U1 PECYPCHI CETU UHTEPHET
https://m.edsoo.ru

https://xn--h1aafekbnx.xn--plai/

https://lesson.edu.ru/catalog
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