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IHHOACHUTEJIBHASA 3ATINCKA

I'eomeTpust Kak OQUH M3 OCHOBHBIX pa3/eioOB LIKOJIBHOM MAaTEMaTHKH, UMEIOIIUNA CBOEH
LEeNbI0 O0ECTeYnTh H3Y4YeHHE CBOMCTB M pa3MepoB (uUryp, MX OTHOIICHHH W B3aHMMHOE
pacroJio’)KeHUE, OINUPACTCSl Ha JIOTMYECKYH0, JOKa3aTeNlbHYH JUHHUIO. [leHHOCTh u3yueHus
r€OMETPUH Ha YPOBHE OCHOBHOI'O OOIIEro 00pa30BaHUs 3aKJIFOUAETCSI B TOM, YTO O0y4aroIuiics
YUUTCS TPOBOAMUTH JOKa3aTEJbHBIE PACCYKICHUS, CTPOUTH JIOTUYECKHE YMO3AKIIOUYECHMUS,
JOKa3bIBaTh WMCTHHHBIC YTBEPXKACHHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH
paccyXJeHus «OT MPOTUBHOIO», OTINYATh CBOICTBA OT MPU3HAKOB, (POPMYJIHpPOBATH OOpaTHBIE
YTBEPIKJICHHSL.

Bropoii 11enpi0 u3y4eHus reoOMEeTpUH SIBISIETCA UCIOJIb30BaHUE €€ KaK MHCTPYMEHTa Mpu
peleHNr Kak MaTeMaTHYeCKMX, TaK M TPAKTHYECKHX 3a/a4, BCTPEYAIOIIMXCS B pPEaTbHOU
KU3HU. OOydarolmuics OOJDKEH HAY4YUTbCS OIPENENIUTh TNeOMETPHUYECKYI0 (Urypy, OIucaTh
CIIOBaMHU JaHHBIA 4YEpTEX WIM PUCYHOK, HAWTH IUIOIIA/b 3€MEIBHOTO Y4YacTKa, paccUUTaTh
HEOOXOIUMYIO JIJIMHY OINTOBOJOKOHHOTO Kabenss WM Tpebyemble pa3Mmepbl Tapaxa s
aBTOMOOWIIA. DTOMY COOTBETCTBYET BTOpAas, BHIYMCIUTENIbHASA JIMHUS B U3y4YEHUU T€OMETPUU.
[Ipn pemennn 3agad  MPAKTHYECKOTO — XapakTepa OOydYaloUIUics  y4uTCS  CTPOUTH
MaTeMaTHYeCKHE MOJICIA PEANbHBIX JKU3HCHHBIX CHUTYalllid, IPOBOJNUTH BBIYHCICHUS U
OIICHUBATh aJIEKBaTHOCTb MOJIyYEHHOTO pe3yJIbTaTa.

KpaiiHe BaxHO MOAYEPKUBATH CBS3M TEOMETPUU C JPYTUMHU YUEOHBIMH IPEAMETAMH,
MOTHBUPOBATh  HCIIOJIb30BAaTh  OMNpPENICICHHUS TEOMETPUYCCKUX (QHUIryp H©  TIOHSATHH,
J€MOHCTPUPOBATh MPUMEHEHHUE MOTYYCHHbBIX YMEHHUH B (PU3MKE U TEXHUKE. DTH CBSI3U Hanboiee
SPKO BUJIHBI B TeMaX «Bektopb», «TpuroHoMeTpuyeckue COOTHOIIEHU», «MeTo1 KOOpIuHaT»
u «Teopema [Tudaropar.

VYueonniii kypc «['eomeTpus» BKIIOYACT CICAYIONIME OCHOBHBIE Pa3JeNibl COJCPIKAHMS:
«['eomerpuueckue ¢urypsl M uX CBOiicTBay, «V3MepeHHe TreOMETPUUYECKUX BEIUYHHY,
«/lexapToBBl ~ KOOpAWMHATHl HA  IJIOCKOCTH», «BeKTopbl», «JIBMKEHHS  IUIOCKOCTHY,
«IIpeobpazoBanus Mo00US.

Ha usydenue yuebnoro kypca «I'eomerpusi» otBonutcs 204 gaca: B 7 kiacce — 68 4acoB
(2 gaca B Henen0), B 8 Kitacce — 68 yacoB (2 yaca B Hezeno), B 9 kinacce — 68 dacoB (2 vaca B
HEJIEIIO).

YUYET PABOYEN ITPOT'PAMMBI BOCITUTAHUS

Peanu3anus BoCIMTATENbHOIO MOTEHIMANA T€OMETPUN (YPOUHOM AEATENBHOCTH, AyAUTOPHBIX
3aHATUHI B paMKaxX MaKCHMAaJIbHO JIOIyCTUMOM y4eOHOM Harpy3ku) rperycMaTpuBacT:

J MaKCUMaJIbHOE HCIIOJIb30BaHUE BOCIMTATENIbHBIX BO3MOKHOCTEH cozepKaHus yueOHOTO
Kypca st (opMupoBaHUS y OOy4yarOIIMXCSl POCCHUHCKMX TPaJULUOHHBIX JYXOBHO-
HPAaBCTBEHHBIX M COLIMOKYJIBTYPHBIX LEHHOCTEW, POCCHUICKOTO HCTOPHUYECKOIO CO3HAHUSA Ha
OCHOBE UCTOPUYECKOI0 IPOCBELICHHUS;

o o/00p COOTBETCTBYIOIIETO  COJEP)KAHUS  YPOKOB, 3aJlaHHi, BCIIOMOTaTEIbHBIX
MaTepHaioB, MPOOJEMHBIX CUTYaLUH 17151 00CYKICHUH;

o YUET LEIEBBIX OPUEHTHUPOB PE3YIbTATOB BOCIMTAHUS B ONPEIEICHUN BOCIUTATEIBHBIX
3a/1a4 YpOKOB, 3aHSATUM;

J BKJIIOYEHHE YUUTENSIMH B KOHCIEKTHI (TEXHOJOTMYECKHE KapThl) YPOKOB TEMAaTHKH B
COOTBETCTBHUH C KaJICHJAPHBIM IJIAHOM BOCIIUTATEIbHOMN paboThI;



J BBIOOP METOJIOB, METO/IMK, TEXHOJIOTHiA, OKa3bIBAIOIINX BOCIUTATEIHLHOE BO3/ICHCTBHIE HA
JUYHOCTh B COOTBETCTBUU C BOCIMTATEIbHBIM MHJIEAIOM, LIEJIBI0O M 33Ja4yaMHU BOCIHUTAHUA,
LIE€JIEBBIMU OPUEHTUPAMHU PE3YIbTATOB BOCIIUTAHMS;

J pean3anuio NpUOPUTETa BOCIIMTAHUS B YUEOHOM NEATENBHOCTH;

J MIPUBJIEYEHUE BHUMAHUS OOy4JaroUIMXcs K LIEHHOCTHOMY acCleKTy M3Y4aeMbIX Ha ypoKax
[IPEIMETOB, SIBJICHUH U COOBITUH, WHUIMUPOBAHUE OOCYKIEHUH, BBICKAa3bIBAHUN CBOEIO
MHEHHsI, BBIPAOOTKH CBOETO JIMYHOCTHOTO OTHOIIECHHUS K HM3Y4aeMbIM COOBITHSIM, SIBICHUSM,
JULam;

. NPUMEHEHHE HHTEPAKTUBHBIX (GOpM ydeOHOM pabOTbl - HUHTEJUIEKTYalbHbIX,
CTUMYJIMPYIOIIUX TI03HABATEJIbHYI0 MOTHBALIMIO, UIPOBBIX METOAMK, IUCKYCCHUH, AAIOIIUX
BO3MOYHOCTb IPUOOPECTH OMBIT BEJCHUSI KOHCTPYKTUBHOTO TUAJIOTa;

J MIPUMEHEHHE TPYNIOBOM pabOThI, KOTOpask YUUT CTPOUTH OTHOIIEHUS U JEHCTBOBAaTh B
KOMaH/Ie, CIIOCOOCTBYET Pa3BUTHIO KPUTHUECKOTO MBILIJICHUS;

. noOyxaeHrne OO0yJarmuxcsi CoOM0IaTh HOPMBI TOBEJACHUS, TMpaBHiia OOIIEHUS CO
CBEPCTHUKAMHM W MEJaroruyecKuMu pabOTHUKAMHU, COOTBETCTBYIOIIME YKIAJy IIKOJbI,
YCTaHOBJICHUE U TIOIJIEPKKY JTOOPOKEIATEIbHON aTMOC(EPHI;

J OpraHMU3aIi0 HACTABHUYECTBA MOTUBHUPOBAHHBIX U 3PYAUPOBAHHBIX OOyYarOIINXCs HaJ
HEYCIEBAOIIMMU  OJHOKJIACCHUKaMH, B TOM 4YHCIE€ C OCOObIMH 00pa30BaTeIbHBIMU
MOTPEeOHOCTSAMH, JaloLIero OOy4yaroUIMMCSl COLMAIbHO 3HAYUMBIA OIBIT COTPYIHUYECTBA U
B3aMMHOM ITOMOIIIH;

o UHUIMMPOBAHUE M TOJJEPKKY HCCIEN0BATEIbCKON JEATEIbHOCTH OO0y4aromuxcs,
IUIAHUPOBAHUE M BBHINOJHEHUE WHAWBUIYAIbHBIX U TIPYNIOBBIX MPOEKTOB BOCIUTATEIbHON
HalpaBJICHHOCTH.

1.COAEP)KAHUE YYEBHOI'O KYPCA «I'EOMETPUS»
7 KJIACC

HauanpHble monsTHs reomerpuu. Touka, mpsMas, OTpe3OK, Jyd. Yroi. Buasl yrios.
BeprukaneHele W cMexHble yribl. buccekrpuca yria.  JlomaHas, MHOTOYTOJIBHHK.
[TapannenbHOCTh M HEPIEHANKYISPHOCTD MPSIMBIX.

Cummerpuunsble purypsl. OCHOBHBIE CBOICTBa 0ceBOIl cummeTpun. [Ipumepsl cummeTpun
B OKPY’KalOIlleM MHUpE.

OCHOBHBIE TIOCTPOEGHHS C IOMOLIbIO LUPKYJISs U JuHelku. TpeyroipHuK. Bbicorta,
MenuaHa, OMCCEKTpHUCa, MX CBOMCTBA.

PaBHOOEIpEHHBIN M PABHOCTOPOHHUI TPEYrOJbHUKU. HepaBeHCTBO TpeyroyibHUKa.

CBoiicTBa ¥ TpHU3HAKM pPABHOOEAPEHHOro TpeyrojibHUKa. [Ipu3HAakKM paBeHCTBa
TPEYTOJIbHUKOB.

CBolicTBa M NMpPU3HAKU MapajuleabHBIX NpsAMBIX. CyMMa YIioB TpeyrojbHHKa. BHemHue
YTJIbI TPEYTOJIbHUKA.

[IpsimoyronbHbIil TpeyroiabHUK. CBOWCTBO MeEIMaHbl MPSAMOYIOJBHOIO TPEYroJIbHUKA,
NpoBeAEHHOW K TUnoTeHy3e. IIpu3HakuM paBeHCTBA MNPSAMOYIOJbHBIX TPEYTrOJbHUKOB.
[IpssMOyronbpHBIN TPEYTrOIbHUK C YoM B 30°.

HepaBencTBa B reoMeTpun: HEpaBEHCTBO TPEYroJIbHUKA, HEPABEHCTBO O JUTMHE JIOMAHOM,
Teopema o 0OJIbIlIeM yrie U O0JbIIeH CTOpOHE TPeyronbHUKA. [leprneHuKyIsp 1 HAKJIOHHAS.



I'eomerpuueckoe MecTto Touek. buccekTpuca yria M CEpelIMHHBIN NEPHEHIUKYIAp K
OTpE3Ky KaK F€OMETPUYECKHE MECTA TOYEK.

OxkpyXHOCTb M Kpyr, XopJa M JAMaMeTp, MX CBOICTBa. B3anMHoe pacroJioskeHue
OKpyXHOCTH M npsiMoil. KacarenbHast u cexymas K oKpyxHOCTH. OKpYXHOCTb, BIMCAHHAs B
yroJi. BimcanHast 1 OnMcaHHasi OKpYKHOCTH TPEYIOJIbHUKA.

8 KJIACC

UYerplpéxyrosnbauku. [lapamenorpamMm, ero HNpu3HAKd W CBOMCTBA. YacTHble ciydyau
napajuiesorpaMmoB (IpsAMOYTOJIbHUK, POMO, KBaJpar), UX IpU3HAKU U cBoMcTBa. Tpamenus,
paBHOOOKas Tpamenuus, e€ cBoicTBa U npu3Haku. [IpsmoyronabHas Tpanemnus.

Meron ynBoenuss Menuassl. LleHTpanbHas cumMmerpus. Teopema Daneca u TeopeMa o
MIPOMOPLIMOHAIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYroJbHUKA U Tpanenuu. L{enTp Macc TpeyroyibHUKA.

[Tomobue TpeyrosbHUKOB, KO3 duLneHT noaoous. [lpusHaku nmomo6ust TpeyroJabHUKOB.
[Ipumenenue nmogo6Ust P peLICHUH MPAKTHUECKUX 3a1a4.

CpoiicTBa momaaei reomerpudeckux ¢uryp. @opmynsl Uil TUIOMIAAM TPEYrOJIbHUKA,
napajuiesorpamMmma, pom6a u tpanernuu. OTHOIIEHHE TUI0MA e M0I00HBIX QUTyp.

Brruncnenue miomaseil TpeyroJbHUKOB 1 MHOTOYTOJIbBHUKOB Ha KJIeT4aToil Oymare.

Teopema Iludaropa. IIpumenenune Tteopemsbl Iludaropa mpu pemeHuM MPaKTHYECKUX
3azad.

CuHYC, KOCHHYC, TaHI'€HC OCTpPOTO yrja IpsMOYrOJIbHOIO TpeyrojpHuka. OCHOBHOE
TPUTOHOMETPUYECKOE TOKIECTBO. Tpuronomerpuieckue ¢pyakuun yrios B 30, 45 u 60°.

Brnucanneie W LEHTpabHBIE YIJIbl, YTOJ MEXKIY KacaTeIbHOW M XOpJOH. YTJIbl MEXIY
XOpJaMM UM CEeKylUMMH. BrnucaHHble M ONUCaHHbIE YETHIPEXYrOJIbHUKHU. B3anmHoe
pacroyio’)keHne JByX OKpyxkHocTei. Kacanme okxpyxHocteit. OOmue KacaTelbHbIE K JBYM
OKPYXHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yrioB ot 0 mo 180°. OcCHOBHOE TPUTOHOMETPUUYECKOE
TOX1eCTBO. DOPMYIIBI IPUBEICHHUSL.

Pemenue tpeyronpHukoB. Teopema KOCHMHYCOB M TeopeMa CHHYCOB. Pemienue
MPAKTUYECKUX 3a7a4 C UCTIOJIb30BaHUEM TE€OPEMbI KOCHHYCOB M TEOPEMbI CUHYCOB.

[IpeoOpazoBanue moaodus. [logodre cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema o mpousBeIeHUU OTPE3KOB XOPA, TEOPEMBI O MPOU3BEACHUH OTPE3KOB CEKYIIIHX,
TeopeMa o KBaJpaTe KacaTeIbHOM.

Bektop, anmuHa (MOAYNb) BEKTOpa, COHANpPABIEHHBIE BEKTOPHI, MPOTHUBOIMOIONKHO
HaIpaBJIEHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpalldd HaJl
BekTOpamu. PaznoxeHne BeKTopa Mo ABYM HEKOJUIMHEApHbIM BeKTOopaM. KoopamHaTel BEKTOpA.
CkansipHO€ MPOU3BE/IEHNE BEKTOPOB, TPUMEHEHUE JJI1 HAXO0KICHUS UTUH U YTJIOB.

JlekapToBbl KOOpPJIMHATHI HA IIJIOCKOCTH. YpaBHEHUS MPSIMOA M OKPYKHOCTH B
KOOpAMHATAaX, IEPECEUCHUE OKPYKHOCTEN U MPsAMBIX. MeTo1 KOOpAUHAT U €r0 MPUMEHEHHE.

[IpaBunibHBIE MHOTOYTOJIBHUKH. [[mnHa okpyxHOCTH. ['pagycHast u paguanHas mepa yria,
BBIYUCIIEHUE JUIMH AYT OKpyxHOocTel. [lnomanp kpyra, cektopa, cermeHra.



JIBM>KEHUS MJIOCKOCTH U BHYTPEHHHE CUMMETPHH QUTYp (3J€MEHTapHBIE MTPECTABICHHUS).
[TapannensHblii niepenoc. [TIoBopoT.

2.IIJNIAHUPYEMBIE PE3YJIBTATDBI OCBOEHUsA YYEBHOI'O KYPCA
«I'EOMETPUS»

JIMYHOCTHBIE PE3YJIBTATbBI

JInuyHOCTHBIE Pe3yJbTaThl OCBOCHHUS MPOrpaMMBI ydeOHOro Kypca «l eomeTpus»
XapaKTepU3yIOTCS:

1) naTrpuoTHYecKoe BOCIIUTAHHE:

MpOSBJICHUEM HHTEpeca K NPOLUIOMY W HACTOAIIEMY POCCHICKOM MaTeMaTHKH,
LIECHHOCTHBIM OTHOILIEHHEM K JIOCTHKEHHUSIM POCCHHUCKMX MATEMaTUKOB M POCCHUUCKOM
MaTEeMaTHYECKOM IIKOJIbI, K UCMOJIb30BAHUIO 3TUX JOCTHKEHUM B IPYTUX HAYKaX U MPUKIIATHBIX
chepax;

2) rpa:kaaHCcKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpakJaHWHA W peau3alid €ro Ipas.,
MPEACTABICHUEM O MAaTeMAaTHYeCKHUX OCHOBaX (PYHKITMOHUPOBAHUS PaA3IUYHBIX CTPYKTYP,
SIBJICHUH, TPOTEAYP TPaXITAHCKOTO OOIIecTBa (HarpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0OCYXJICHHIO ITHYECKUX IMPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUI
HayKH{, OCO3HaHUEM BAKHOCTU MOPAIBHO-ITUYECKUX IPUHIIUIIOB B IEATEIBHOCTH YYEHOTO;

3) Tpy10BO€E BOCIIUTAHME:

YCTAaHOBKOW Ha aKTHMBHOE Yy4YacTHE€ B PEUICHUHM MPAKTHYECKUX 3a7a4 MaTeMaTH4eCKOM
HaIpPaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEMAaTUYECKOTO 00pa30BaHMUs Ha MPOTSKEHUH BCel
XKU3HU JJIS1 YCHEIHON Npo¢deCcCHOHANbHON JAEATENbHOCTH U Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TOCTPOCHHEM WHIMBUIYAIbHOW TpPAaeKTOPUH O0O0pa3oBaHUS U
YKU3HEHHBIX TIAHOB C YUETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYeCKO€e BOCIIMTaHHE:

CHOCOOHOCTBIO K AMOLIMOHAILHOMY U 3CTETHYECKOMY BOCIPHUATHIO MaTEeMaTHYECKHX
00BEKTOB, 33/1a4, PEUICHU, PACCYKICHHI, YMEHHUIO BUJIETh MaTeMaTUYECKUE 3aKOHOMEPHOCTHU B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUS:

OpUEHTAIle B JCSITENbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyUYHBIX MpPEJICTaBICHUNA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHsS 4YelOBEKa, MNPHUPOAbI U OOIIECTBA, MOHUMAaHUEM
MaTeMaTH4YeCKOW HayKH Kak c(epbl uUelOBEUeCKOW MIesITeNbHOCTH, ITAaloB €€ pa3BUTUS U
3HAUUMOCTHU JJIs1 Pa3BUTHUS LIMBUIIM3ALUH, OBJIAJICHUEM SI3bIKOM MATEMAaTHKU U MaTEMaTUYECKON
KyJIbTypOM KaK CpEICTBOM T[O3HaHUS MHpA, OBJIAJEHUEM [POCTEUIIMMH HaBbIKAMU
HCCIIEA0BATENbCKOM AEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, GopMHpPOBaHMEe  KYJbTYPbl  310POBbS W
IMOIMOHAJIBHOIO 0JIArONoJIyYns:

FOTOBHOCTBbIO TPUMEHATh MAaTEMaTUYeCKUE 3HAHUS B HMHTEPECAX CBOETO 3/J0POBbS,
BEJICHUS 3[I0POBOTO 00pasa >KHU3HM (3I0pPOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIbIXa, peryispHas Qusudeckass aKTUBHOCTH), CHOPMHUPOBAHHOCTBHIO HaBBIKA pediexcuu,
MIPU3HAHUEM CBOETO IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPYroro 4elioBeKa;

7) 3K0J10rNYeCcKoe BOCIIUTAHUE:



OpHEHTAIlMCH Ha MPUMEHEHHE MAaTeMaTHYCCKMX 3HAHWU JJIS PELICHHs 3a7ad B 00JacTh
COXPAHHOCTH OKPYXaroIIeH Cpeipl, IUIAHUPOBAHHS TOCTYIIKOB M OLEHKH HX BO3MOXKHBIX
MOCJIEJCTBUI ISl OKPYXKAIOIICH Cpebl, OCO3HAHMEM TJI00AIBHOIO XapakTepa JKOJOTHYECKUX
po0IeM U MyTel X pericHus;

8) ajanTanus K N3MEHAOLIUMCS YCJIOBUSM COIUATBLHOM H MPUPOTHOI Cpeabl:

TOTOBHOCTBIO K JICHCTBUSAM B YCJIOBHSX HEOINPEACIIEHHOCTH, TMOBBIIICHUIO YPOBHS CBOCH
KOMIICTEHTHOCTH 4Yepe3 MPAKTUYECKYIO JEATCIIbHOCTh, B TOM YHCIIC YMEHHE YUUTHCS Y JPYTHX
Jrofiei, mpuoOpeTaTh B COBMECTHOM JCSITEIBHOCTH HOBBIC 3HAHMS, HABBIKA W KOMIICTCHIIUU M3
OTIBITA JAPYTHX;

HEOO0XOAUMOCTHIO B (DOPMUPOBAHMK HOBBIX 3HAHHUi, B TOM 4HCie (GOPMYyIHMpPOBATh H/ICH,
MOHATHSA, THUIMOTE3bI 00 00BEKTaX M SBICHHIX, B TOM YHCJIC paHEe HEU3BECTHBIX, OCO3HABATH
neUIUTEl COOCTBEHHBIX 3HAHUN M KOMIICTEHTHOCTEH, INIAHUPOBATH CBOE Pa3BHUTHE;,

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYallMl0, BOCIPHHUMATH CTPECCOBYIO
CHTYallHI0 KaK BBI30B, TPEOYIOUIHII KOHTPMEp, KOPPEKTUPOBATH MPUHUMAEMbIC PEIICHUS U
JEeUCTBUS, POPMYITUPOBAThH U OLIEHUBATH PUCKH U TOCIIEACTBHS, (JOPMHUPOBATH OIIBIT.

METANIPEIMETHBIE PE3YJIbTATBI
ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

ba3oBble joruyeckue aeiicTBus:

® BBIABIATH M XapaKTEPU30BATh CYIIECTBEHHbIE MPU3HAKM MAaTEMaTHYECKHMX OOBEKTOB,
MOHATHM, OTHOIIEHUHA MEXAy TOHATUSAMHU, (OPMYIUPOBATH OMNpeAeTCHUS TOHSATUH,
yCTaHaBIUBAaTh CYIECTBEHHBIN MPU3HAK KiIacCU(UKALUKU, OCHOBAHUSA JUIsl 000OIIEHHS U
CpaBHEHHsI, KpUTEPUHU TPOBOAMMOIO aHAIIN3A;

® BOCIPUHHUMATbH, (HOPMYIUPOBATh U MPEOOPA30BHIBATH CYXKACHUSA: YTBEPIUTEIbHBIE U
OTpULaTeNIbHbIE, JMHIUYHBIC, YACTHBIC U OOLIUE, YCIOBHBIE;

® BBIABIIATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpEUUs B (akTax,
JMAHHBIX, HAONIONCHUAX M YTBEPXKIEHUAX, MpeiaraTb KPUTEPUU Ui BBIABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JleaTh BBIBOJBI C HCIOJB30BAaHUEM 3aKOHOB JIOTUKH, ACTYKTUBHBIX W HMHIYKTHBHBIX
YMO3aK/II0UYEeHUH, yMO3aKIIIOUEHHH 0 aHAJIOTUH;

e pa3buparh JI0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKACHUHN (IIpsIMbIE U OT IPOTHUBHOTO),
MIPOBOJUTH CAMOCTOSITENIFHO HECTIOXKHBIE JI0Ka3aTeIbCTBA MaTeMaTHUECKUX (PaKToB,
BBICTPAaMBaTh apryMEHTALIMIO, MPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
cOOCTBEHHBIE PACCYKICHUS;

e BBIOMpaTh CcHOcO0 pemeHus y4yeOHOW 3agaud (CpaBHMBATh HECKOJBKO BapUaHTOB
pelieHus, BeIONpaTh Hanboliee MOAXOMSIINUNA C YIETOM CaMOCTOSITENIbHO BBIJEIEHHBIX
KPUTEPHEB).

ba3zoBble nccienoBare/bcKue 1eHCTBUA:

® JCIOJIb30BaTh  BOMPOCHl  KaK  HMCCJIEAOBATENbCKUH  MHCTPYMEHT  ITO3HaHMS,
(dhopMynupoBaTh BOMPOCH], GUKCUPYIOIINE TPOTHUBOpPEUHE, TPOOIEeMy, CaMOCTOATEIHHO
yCTaHAaBIUBaTh MCKOMOE M JaHHOE, (OpPMUPOBATH TUIOTE3Y, apryMEHTHUPOBATH CBOIO
MO3UIINIO, MHEHUE;



MPOBOJIUTH [0 CAMOCTOATENIBHO COCTaBJICHHOMY IUIAHY HECJIOXKHBIA HKCIEPUMEHT,
HEOOJBIIIOE HKCCIICIOBAaHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXKTYy COOO0M;

CaMOCTOSITENIBHO  ()OPMYIMPOBAaTH OOOOIIEHUS W  BBIBOJABI IO  pe3yJbTaram
MPOBEIEHHOTO HAOJIOJICHUS, MCCIICIOBAHUS, OICHUBATH JTOCTOBEPHOCThH TOJTYYCHHBIX
pe3ynbTaTOB, BRIBOJIOB U 000OIICHHUIA;

IMPOTHO3UPOBATH BO3MOIKHOC PAa3sBUTUC IPOLECCCA, 4 TAKKC BbIABUIaTb HPCAIIOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBLIX YCJIOBUAX.

Pa6ora ¢ undpopmanmueii:

BBISBJIATH HEIOCTATOYHOCTh U M30BITOYHOCTh MH(POPMAIIMHU, TaHHBIX, HEOOXOIUMBIX IS
pelIeHus 3a/1a4H;

BBIOMpATh, AHATU3UPOBATH, CHUCTEMATU3UPOBATb W HHTEPIPETUPOBATh HH(POPMALHIO
Pa3IMYHbIX BUJIOB U (POPM NpECTABICHUS;

BbIOMpaTh (HOpPMY MpeCcTaBlIeHUsT HHOPMALMU U WUTIOCTPUPOBAThH pelllaeMble 3a/1auu
cXeMaMu, AuarpaMMaMu, HHOH rpadukoi U ©X KOMOWHALUSAMU;

OIICHMBATh HAJAEKHOCTh MHPOPMAIMM 10 KPUTEPHUSAM, MPEUIOKEHHBIM YUUTEIEM WU
c(OpMyIUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHHKaTUBHBIC YHUBEPCAIbHbIEC Y4eOHbIE 1efiCTBHUSA:

BOCIIPHHUMATH ¥ (DOPMYJIUPOBATH CYXJICHHUS B COOTBETCTBHH C YCIOBUSAMH M ICIISIMH
OOIIeHus, SICHO, TOYHO, TPaMOTHO BBIpAXaTh CBOK TOYKY 3pEHUS B YCTHBIX W
MMUCHMEHHBIX TEKCTaX, MaBaTh MOSICHEHUsS MO XOIy PEUICHHS 3a/1a4d, KOMMECHTHPOBATh
MOJIYYCHHBIN Pe3yJIbTaT;

B X07i¢ 0OCYKJIEHHUS 3aJaBaTh BOIMPOCHI IO CYIIECTBY OOCYXIaeMO# TEMBI, TPOOJIEMBI,
pemaeMoi 3a/1aud, BHICKA3bIBaTh WJICH, HAIICJICHHBIC HAa TIOUCK PEIICHUS, COMTOCTABIIATh
CBOM CY)XIICHHS C CY)XICHHSIMHU JAPYIHX YYaCTHHKOB JHaliora, OOHApYXHBATh Pa3lindyne
U CXOJICTBO TMO3UIMHA, B KOPPEKTHOH (opme (OopMyarpoBaTh pa3HOTIACHS, CBOH
BO3PAKCHHS,

MPEJCTaBIATh PE3YJAbTAThl PEHICHUS 3a7a4yM, SKCIECPUMEHTA, UCCIECIOBAHMS, MPOEKTa,
CaMOCTOSITEJIEHO BBIOMpaTh (opMaT BBICTYIUICHUS C YYETOM 3a/ad TNPE3CHTAUU U
0COOCHHOCTEH ayTUTOPHH;

MMOHUMATh ¥ UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHTHOW U WHAMBHIYyAILHON PabOThI MPH
peleHNH y4eOHbIX MAaTEMATHUECKUX 3a71a4;

MPUHUMATh 1IeJIb COBMECTHOU NIESATEIHLHOCTH, TUIAHMPOBATh OPraHU3AIUI0 COBMECTHOM
paboThI, pactpeesnsaTh BUIbI pabOT, JOrOBapUBATHCS, OOCYKIATh MPOIECC M PE3YIIbTaT
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOJICH

y4acTBOBATh B IPYNMNOBBIX (hopMax paboTsl (0OCyKaeHHs, 0OMEH MHEHUSMHU, MO3TOBbIE
IITYPMBI B JIPYTUE), BBIOJIHATH CBOIO YacTh paOOThI U KOOPJAUHUPOBATH CBOM JCHCTBHSI
C APYrUMU YJIEHAMU KOMaH]Ibl, OIICHUBATh KA4eCTBO CBOETO BKJIaJa B OOIMIUNA MPOIYKT
M0 KPUTEPUAM, CPOPMYITUPOBAHHBIM YUACTHHUKAMU B3aUMOJCHCTBHSL.

PeryasitTuBHbIe YHHBepCaJIbHbIe y4eOHbIe NelicTBUSA

Camoopranmn3anus:

CaMOCTOATCIIbHO COCTAaBJIATH IUIAH, AJTOPUTM PCIICHUA 3aJdadn (I/IJ'II/I €ro I-IE].CTI:),
BLI6I/IpaTB croco0 pemieHuda ¢ y‘-IéTOM HMCIOIIUXCA PpPECYpCOB U COOCTBEHHBIX



BO3MOKHOCTEH, apryMEHTUPOBAaTh M KOPPEKTHPOBATH BAPUAHTHI PELICHHH C y4ETOM
HOBOH MH(pOpPMAITUH.
CaMOKOHTPOJIb, SMOLMOHAJIbHBII HHTEJVIEKT:

® BJAJIETh CIIOCOOAMHU CAMOTPOBEPKH, CAMOKOHTPOJISA IMpollecca M pe3yibTaTa perIeHus
MaTeMaTUIECKOM 3ada9H;

® [PEIBHUJAETH TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTH IIPM PCLICHHH 3a/1a4d, BHOCHUTH
KOPPEKTUBBI B JESATEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITENbCTB, HAaWJEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

® OILICHMBATb COOTBETCTBHUE PE3YJIbTATA JECATEIBHOCTH ITOCTABJICHHOM LIEIU U YCIOBHSM,
OOBSICHATH MMPUYUHBI JOCTIKEHHSI MIIM HEJTOCTHKEHUS 1IEJIH, HAXOAUTh OIIUOKY, 1aBaTh
OIIEHKY IPUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIbTATbBI

K koHmy oOydyenuss B 7 kJjacce oOOydalOIIMICS TMOIYYUT CISAYIOIIUE TPEIMETHBIC
pe3yIbTaThl:

PacrioznaBath UW3ydeHHBIC TEOMETPUYCCKHE (UTYPBI, OMNPEAeNATh WX B3aWMHOE
pacroJio’)KeHre, W300pakaTh TeOMETpHYECKHe (UTYPHI, BBIMOJHATH YEPTEKU IO YCIOBHIO
3amaun. V3MepsATh JIMHEWHBbIC W YIJIOBBIC BEIWYMHBEI. Pemarh 3ajadvl HAa BBIYUCIICHHE TAH
OTPE3KOB U BEJIMYHH YTJIOB.

Jlenate rpyOyio OICHKY JIMHEHHBIX W YIJIOBBIX BEJIIMYUH MPEIMETOB B PEANbHON KH3HHU,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznuuate pa3mMepsl 3TUX 00BEKTOB MO MOPAIKY BEINYNHBI.

Crpoutb 4epTekH K TeOMETPUUECKUM 3a/1a4aM.

[lonb3oBaThcsi NMpU3HAKAMU PaBEHCTBA TPEYrOJbHUKOB, HCIONB30BaTh MPU3HAKH U
CBOMCTBa paBHOOEAPEHHBIX TPEYTrOJIbHUKOB IPU PELICHUH 3a/1a4.

[IpoBOIUTH IOTHYECKHE PACCYKACHUS C UCTIOJIH30BAHUEM IT'€OMETPUUYECKIX TEOPEM.

[lonb3oBaTbcsi MpHU3HAKAMU PaBEHCTBA MPSMOYTOJIbHBIX TPEYrOJIbHUKOB, CBOMCTBOM
MEJHMaHbl, MPOBEAEHHOW K THUIOTEHY3€ MPSAMOYrOJBHOTO TpPEYroJbHHKA, B pEIICHUU
reOMEeTPUUYECKUX 3a/1a4.

Onpenenars napamielbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pazyeT ¢ HUMHU
cekymas. OnpenensaTh NapauieIbHOCTh MPSAMBIX C TIOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK
OJHOM MPSAMOM JIO TOUEK APYTrou mpsiMOM.

Pemats 3agaun Ha kiieTyaroit Oymare.

[IpoBOIUTH BBIYUCIICHUS W HAXOAWTh YHUCIOBble M OyKBEHHBbIE 3HAYEHUS YIIIOB B
FeOMETPUYECKUX  3a7ayaX C  HCIOJb30BAHUEM CYMMBI  YIJIOB  TPEYTOJIbHUKOB U
MHOTOYTOJILHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpPH MEPECEUYCHUU IBYX NapauieIbHBIX
MPSMBIX ceKyliei. PemaTs npakTuyeckue 3aauu Ha HaX0XKJICHHUE YIIIOB.

Brnagets moHATHEM T€OMETPUYECKOTO MECTa TOUEK. ¥ METh ONPEAENsiTh OMCCEKTPUCY YyTiia
Y CEepeMHHBINA MEPIICHIUKYISAP K OTPE3KY KaKk TeOMETPHUECKHUE MeCTa TOUEeK.

DopmMyIHpOBaTh OMpEACNeHUs] OKPYKHOCTH M Kpyra, XOpJbl M JuaMeTpa OKPYKHOCTH,
MOJIb30BaThCS UX CBOMCTBAMHU. YMETh MIPUMEHSITH STH CBOMCTBA MPH PEIICHUU 33/1a4.

Brnagers moHsATHEM OMUCAHHOW OKOJIO TPEYroJIbHUKA OKPYKHOCTH, YMETh HAaXOAWTh €&
ueHtp. [lonp3oBaThcs akTaMu 0 TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYTOJIbHHUKA MEPECEKAIOTCS B
OJIHOM TOYKE, U O TOM, UYTO CEpPEAWHHBIC TMEPHEHIUKYISAPbl K CTOPOHAM TPEYrOoJIbHHUKA
NepeceKaroTcs B OJHOM TOUKe.



Bnanetrp TOHATHEM KacaTelbHONM K OKPYKHOCTH, TIOJB30BATBCS TEOPEMOH O
NEPIEHINKYIIIPHOCTH KacaTeIbHOW U pajinyca, MPOBEIEHHOTO K TOUKE KaCaHHs.

[lonmp30BaThcs  MPOCTEHIIMMH ~ TEOMETPHUECKUMHM  HEpPaBEHCTBAMH, TOHUMATh UX
MIPAKTUYECKUM CMBICIL.

[IpoBOANTE OCHOBHBIE TEOMETPHUECKHE MOCTPOCHHSI C TOMOIIBIO IIUPKYJIS M THHEHKH.

K xonmy oOyueHuss B 8 KkJacce oOydaromwiics TIOJYYUT CIEAYIOIIME PEIMETHBIC
pe3yJabTaThl:

Pacnio3naBaTte OCHOBHBIC BHJBI UYETHIPEXYTOJBHUKOB, MX AJIEMEHTHI, IOJIb30BATHCS WX
CBOMCTBAMH IIPH PELICHUN TE€OMETPHUYECKHX 3a/1a4.

[IpuMeHsTH CBOWMCTBAa TOYKM IIEPECEUCHUs MEIMAaH TPEYroJbHHUKA (LEHTpa Macc) B
peleHnn 3a1ad.

Brnanetp moHsATHEM CpeAHEH JIMHUM TPEYroJIbHUKA M TPAIeINH, TIPUMEHSITh UX CBOWCTBA
IIpU pEIIEHUM reoMeTpudeckux 3angad. l[lomp3oBateca Teopemoinn Qasieca M TEOpeMOM O
MPONIOPIIMOHABHBIX OTPE3KaX, MIPUMEHSTh UX JUIS PEIICHUS MPAKTUIECKUX 3a/1a4.

[TpumMeHsTh MPU3HAKH 1TOI00MS TPEYTOJIHHUKOB B PEIIEHUN TEOMETPUIECKUX 3a/1a4.

[Tome3oBathes Teopemoid [ludaropa s pemieHUs] T€OMETPUYECKUX M MPAKTHIECKUX
3agad. CTpOUTH MaTeMaTHUYECKYI0 MOJIENb B TMPAKTHUECKUX 3a/adaX, CAMOCTOSTEIHHO JIeNaTh
4epTEK U HAXOAUTh COOTBETCTBYIONIHE ITHHBI.

Bnanetp mMOHSATHSMH CHHYCAa, KOCHHYCa M TaHTEHCa OCTPOTO yriia MPSMOYTOJIHHOTO
TpeyrosbHUKa. [101630BaThCSI STUMH TTOHATUSMHE JUTSL PEIICHHS IPAKTUIECKHX 3a/1a4.

Beruucnsate (paznuyHBIMH - criocOOaMM) — IJIOMIAAL  TPEYroJbHUKA UM TIJIOMIATH
MHOTOYTOJIbHBIX  Guryp (TOJIB3ysACh, TIIe¢ HEOO0XOaUMO, KaJabKymsiTopoMm). I[lpumeHsTs
MOJIyY€HHBIE YMEHHSI B MPAKTUYECKUX 3aauax.

Bnagerp MOHATHSMHM BOHCAHHOTO M ILIEHTPAJIBHOTO YIJa, HCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX yIJaX, yrilax MeXay XoplaaMu (CEeKyIIHMHU) U yriie MEeXIy KacaTelbHOW U XOpAoi
MIPH pEeIIeHUH T€OMETPUUYECKUX 3a/1ad.

Bnagerp moHsATHEM OMHMCAHHOTO YETHIPEXYTOJbHHUKA, MPUMEHSATH CBOMCTBA OMHCAHHOIO
YeThIPEXYTOJIbHUKA [P PEIICHUU 33/a4.

[IpuMeHsTh MoJlydeHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MATeMaTUYeCKUEe MOJETH JUIs
3a/1a4 peajbHOU KU3HU U MPOBOAUTH COOTBETCTBYIOLIUE BHIYMCICHHS C IPUMEHEHHEM MOJ00us
U TPUTOHOMETPHUH (TOJIB3YACh, IIe HE0OX0IUMO, KaJbKYIATOPOM).

K xonmy oOyuenus B 9 KJjacce oOyJaromMiicsi MOJYYUT CIEAYIOUIME MPEAMETHbIC
pE3yIbTaThI:

3HaTh TPUTOHOMETpUYECKHUE (YHKIHH OCTPHIX YIJIOB, HAXOAWTh C HMX MOMOUIBIO
pa3IMyYHbIE  AJIEMEHTHI  IPSIMOYTOJIBHOTO  TPEYrOJbHUKA  («pElIeHHEe  MPSIMOYrOJIbHBIX
TPEYroJbHUKOBY»). HaxoauTh (C MOMOIIBIO KaNbKYISITOpA) IJIMHBI U YIJIbl JUISI HETaOIMYHBIX
3HAYCHUU.

[Tonb3oBatbest hopMynaMu IPUBEIECHUS B OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKIECTBOM
JUIsL HAXOXKJECHUS COOTHOLIEHUHM MEX]Ty TPUTOHOMETPUYECKUMHU BEIIMYMHAMM.

Hcnonb3oBaTh TEOPEMbI CHHYCOB U KOCHHYCOB JUISl HAXOXAEHUS PA3JIUYHBIX 3JIEMEHTOB
TPEYroJIbHUKa («peIIeHUue TPEYTrOJbHUKOBY), MPUMEHATh MX NPU PEIIEHUH T'e€OMETPHUYECKUX
3ajau.

Brnanets noHsaTHsAMU npeoOpa3zoBaHus MOA00US, COOTBETCTBEHHBIX AJIEMEHTOB M0I00HBIX
¢uryp. [lonp3oBaTbcs CBOHCTBaAMHU 1000MS TPOU3BOJIBHBIX (DUTYP, YMETh BBIYMCIATH JJIHHBI U
HaXOJUTh YIIbl y MOA0OHBIX ¢uryp. IIpumMensars cBoiicTBa moao0usi B NPaKTUUECKUX 3a]auyax.
YMeTb NpUBOAUTH IPUMEPHI TOJOOHBIX (DPUTYP B OKpPYXKAIOIIEM MHpE.



Ilonp30BaTbCcs TEOPEMaMU O NPOU3BEACHHUU OTPE3KOB XOPI, O IIPOM3BEIECHUU OTPE3KOB
CEKYIUX, O KBaApaTe KacaTeIbHOM.

[lonmb30BaThcs BEKTOpaMH, IMOHUMATh HMX TEOMETPUUYECKUN H (U3WYECKHH CMBICIH,
OPUMEHATh MX B PELICHUHM TE€OMETpUYecKUX M (usmueckux 3amad. [IpuMeHATH CcKamspHOE
IIPOU3BEICHUE BEKTOPOB [UIsl HAX0XKACHUS JJIMH U YIJIOB.

[lonp30BaTbCcsi METOOM KOOpPAMHAT Ha INIOCKOCTH, IPUMEHATH €ro B pEUICHUH
F€OMETPUUYECKHUX U ITPAKTUYECKUX 3a/a4.

Bnaners moHATHSAMU NPaBUIBLHOIO MHOTOYTOJbHHMKA, JJIMHBI OKPY)KHOCTH, JUIMHBI JyTU
OKPYXKHOCTM M paJUaHHOM MeEpbl YIJIa, YMETh BBIYMCIATH IUIOLIAJb KpPyra M €ro 4acTeu.
[IpuMeHSATH NOTy4YEeHHbIE YMEHHS B IPAKTUUECKUX 3a7a4ax.

Haxomuth ocu (wnm LEHTphI) CUMMETpUHM (DUTYp, NPUMEHSATH JABM)KEHMS IJIOCKOCTH B
MPOCTENIINX CITyqasiX.

[IpuMeHATH MOMy4YeHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMaTUYECKHE MOJEIU U
3a/1a4 peajbHOM KU3HU U MPOBOAUTH COOTBETCTBYIOLIUE BHIYMCIEHUS C IPUMEHEHUEM MOJ00us
U TPUTOHOMETPUUYECKUX (PYHKIUH (MOIB3YSCh, I1€ HEOOX0UMO, KAJIbKYJISITOPOM).



3. TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «'EOMETPUS»

7 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne n/mm Konrtposbnsie | IIpakTnyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
1 it cnoncran Voweponne remerprsions | 13 s bbmorera LIOK
’ P P https://m.edsoo.ru/7f415e2e
BCIIMYNH
bu6moreka [IOK
2 T 24 2
PESTONBEIER https://m.edsoo.ru/7f415e2e
[TapannenpHbIE NPSIMBIE, CyMMa YTJIOB bubmuorexa [JOK
3 11 1
TPEyroJibHUKA https://m.edsoo.ru/7f415e2e
4 OKpyXHOCTb U KpyT. [ 'eoMmeTprueckue 14 1 bubmuorexa [JOK
MOCTPOCHHS https://m.edsoo.ru/7f415e2e
bu6mmoreka [IOK
5 II 606 i 6 1
OBTOPCLING, ODODICHTS SHARMH https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 68 6 0

I[TPOTPAMME



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne n/mm Konrtposbnsie | IIpakTnyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [{OK
1 q ¢ 14 1
CTRIPEXYTOTBHIKH https://m.edsoo.ru/7f417e18
2| nponopumonumm ompesan mozoG 16 1 buGmorexa LIOK
MIPOITOPIIMOHATBHBIX OTPE3KaXx, IT HBI
POTODH P > HOA https://m.edsoo.ru/7f417e18
TPEYroJbHUKA
y | o e e | 2| 4
peyr a P- https://m.edsoo.ru/7f417e18
[Tmomaau mogoOHBIX HUryp
4 Teopema IIudaropa u Havana 3 1 bubmuorexa [JOK
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
VYriasl B OKpY>KHOCTH. BriricanHbie
5 OIHMCAHHBIE YETHIPEXYTrOJIbHUKH. 13 1 bubnmuorexka [JOK
KacarenbHbie kK oOkpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEH
bu6mmoreka [JOK
6 I1 606 i 5 1
OBTOPCHHE, ODODIICHIS SHATMA https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 68 6 0

I[TPOTPAMME



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KJIACC

KosauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne n/mm Konrtposbnsie | IIpakTnyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Tpuronometpus. Teopembl KOCUHYCOB U 10 1 bubnnorexa [JOK
CHHYCOB. Pellienue TpeyrojbsHHUKOB https://m.edsoo.ru/7f41al2c
9 [IpeoGpa3zoBanue nmogobus. Metpuueckue 9 1 bubnnorexa [JOK
COOTHOIIIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
3 B 12 1
SKTOPH https://m.edsoo.ru/7f41al2c
bub OK
4 JlexapTOBBI KOOPIMHATHI HA TNIOCKOCTH 10 1 h tI/tIszI:jI/(r)rT\.eeIglsi.ru I7fa1a12c
e A I
pyx R HU pyra. https://m.edsoo.ru/7f41al2c
Brruncnenune miomanein
6 JIBYOKEHUS TIOCKOCTH 8 Bubmmorexa LIOK
https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHUE, 0600IICHNE, 9 1 bu6mmoreka [JOK
CHCTEMATU3ALNS 3HAHUI https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 68 6 0

I[TPOTPAMME



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

4. TIPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OBPA3OBATEJBbHOM ITPOTPAMMBI IO YYEFHOMY KYPCY

«'EOMETPU S
7 KJIACC
Kon .
IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI OCBOEHHS] OCHOBHOI
MpoBePsSIEMOro .
o0pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOI'O 00111ero 00pa3oBaHus
pe3yJabTaTa
6 I'eomerpus
PacrioznaBaTth UW3ydeHHBIE Te€OMETpPUYECKHE (DHUTYpBI, OMPENeNiaTh HUX
B3aUMHOE  DACIMOJIOKEHHE, HU300pakaTb TE€OMETpUYECKHE  (UIypHI,
6.1 BBITIOJTHATE YEPTEKU 10 YCIOBHIO 3a/1aud. VI3MepsITh TUHEHHBIC U YTIIIOBBIE
BEJIMYMHBI. Pemrarte 3ajayu Ha BBIYHCICHHWE JUTMH OTPE3KOB W BEIIMYUH
yTJIOB
Jlenate TpyOyrO OIEHKY JMHEHHBIX W YIJIOBBIX BEIUYHH IPEIMETOB B
6.2 peaTbHON KHM3HU, Pa3MEpPOB NPHPOJHBIX O00BEKTOB. Paznmmuarh pasMepsl
3TUX 0OBEKTOB MO MOPSAIKY BEIUYMHBI
6.3 CTpouTh 4epTEKU K TEOMETPUUECKHUM 3a/1adam
[lonb3oBaTbcsi MpU3HAKaMU paBEHCTBA TPEYTOJbHUKOB, MCIOIb30BaATh
6.4 MPU3HAKK M CBOWCTBA PaBHOOEIPEHHBIX TPEYrOJIHHUKOB TMPU PEIICHUU
3a/1a4
65 [IpoBOUTH NOTHYECKHE PACCYXKJICHUS C MCIOIb30BAaHHUEM I'€OMETPHUUECKUX
' TeopeM
[Tonb3oBaThbcsl MpPU3HAKAMH PABEHCTBA MPSIMOYIOJIBHBIX TPEYTrOJIbHUKOB,
6.6 CBOWCTBOM MeEJWaHbl, MPOBEAEHHON K THUIOTEHY3€ MPSMOYTOJIHHOTO
TPEeYroJbHUKA, B PEIICHIUH I€OMETPHUUECKUX 33124
Onpenensaty napauiebHOCTh MPSMBIX C TMOMOIIBIO YIJIOB, KOTOPHIE
6.7 obpa3zyer ¢ HuMH cekymas. Onpenenars MapajielbHOCTh MPSIMBIX C
' MOMOIIBI0 PABEHCTBA PACCTOSHUI OT TOYEK OJHOW MpAMOM 1O TOdYeK
APYrou mpsmMou
6.8 Pemats 3a1auun Ha kiieT4aroii Oymare
[IpoBOIUTH BBIYMCIEHUS U HAXOAWTh YHCIOBBIE U OyKBEHHBIC 3HAYCHHS
6.9 JIJI0B B TEOMETPUYECKHX 3a/JadaX C MCIOJIb30BAaHUEM CYMMBI YTJIOB

TPCYIrOJIbHUKOB U MHOI'OYI'OJIbHUKOB, CBOMCTB YIJioB, O6pa30BaHHBIX npu

nepeCCUCHUn ABYX napaJjijiCJIbHBIX MMPAMBIX CCKYLHCﬁ . Pemate




MMPAKTUYCCKUC 3a/]a41 HAa HAXOXKJICHUC YI'JIOB

BH&I{GTB MNOHATUCM TCOMCTPHUYCCKOI0 MCCTa TOYCK. YMmeTh ONpCACIIATD

6.10 OWCCeKTpUCY yIJIa W CEePeIWHHBIA TEPHEHIUKYISp K OTpPe3Ky Kak
r€OMETPUYECKHUE MECTa TOUEK
DopMyIMpOBaTh ONPECICHUS OKPYKHOCTU U Kpyra, XOpJbl M JAUaMeTpa
6.11 OKPY)KHOCTH, IIOJIb30BaThCi HX CBOMICTBaMH. YMETb MNPUMEHATh OTH
CBOMCTBA IIPU PELICHUHU 3a/1a4
Bnagerp moHsATHEM ONUCAHHOW OKOJIO TPEYTrOJbHHMKA OKPYKHOCTH, YMETh
HaxoquTh €€ 1eHTp. [lonmp3oBaThes (akTamMu O TOM, YTO OHCCEKTPHUCHI
6.12 YIJIOB TPEYTrOJIbHUKA TIePECEeKalOTCs] B OJHOH TOYKE, W O TOM, 4TO
CepeMHHbIEC NEPIIEHIUKYISAPbl K CTOPOHAM TPEYroJbHUKA IePEeceKaroTcs B
OJHOM TOUKE
BiageTs noHsATHEM KacaTelbHON K OKPYKHOCTH, MTOJIb30BATHCS TEOPEMOM O
6.13 MEePHEeHIUKYIAPHOCTH KacaTelbHOM W paauyca, HMPOBEAEHHOIO K TOYKE
KacaHus
6.14 Ilonb3oBaTbCcst  MPOCTEHINIMMH  TIE€OMETPUYECKUMH  HEPAaBEHCTBaMH,
' IIOHMMAaTbh UX NPAKTUYECKUI CMBICI
6.15 IIpoBOIUTE OCHOBHBIE T€OMETPUYECKUE NOCTPOCHUS € NMOMOIIBIO LIUPKYJIS
' Y IMHEUKHU
8 KVIACC
Kon .
IIpoBepsiemble npeAMETHBIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOI
NPOBEPSIEMOr0 .
0o0pa3oBaTeJbLHOM NPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus
pe3yJibTara
6 I'eomeTpus
6.1 PacriozHaBaTe OCHOBHBIE BHJBI YETBHIPEXYIOJBHUKOB, HMX DJIEMEHTHI,
' I10JIb30BATHCS UX CBOMCTBAMU IPU PELIEHUH F€OMETPUYECKUX 3a1a4
6.9 [IpuMeHsATH CBOMCTBAa TOUKHM NEpeceyeHHs] MeAWaH TPEeYroJbHUKa (LeHTpa
' Macc) B pelIeHnH 3a/1a4
Bnaners noHsTHEM CpeIHEN JTMHUM TPEYroJIbHUKA U TPANELH, IPUMEHATh
6.3 UX CBOMICTBAa NpU pEIIEHHH TeoMETpUYecKkux 3agad. llonp3zoBaThbes

TeOpCMOﬁ ®daneca u TeopeMoﬁ O MPONOPHHUOHAJIBHBIX OTPE3KaX, MIPUMCHATH

X IJid pCHICHUSA MPAKTUYCCKUX 3a/iaYq




6.4

[lpumensTh  NpHU3HAKM  TOJOOMS  TPEYrOJbHHUKOB B pEIICHUH

TCOMCECTPHUUICCKUX 3adaud

6.5

[Tonp3oBatbest Teopemoit [ludaropa st pemieHUs TEOMETPHYSCKUX U
IMPAKTUYCCKUX 3ajay. CTpOI/ITI) MAaTE€MaTUYCCKYI0 MOACJIb B IPAKTHYCCKHUX
3a/1a4ax, CaMOCTOSTENIBHO JENaTh 4epTEX W HAXOAUTH COOTBETCTBYIOILIUE

JUTAHBI

6.6

Biagets mNOHATHAMHM CHHYyCAa, KOCHHYyCa M TaHI€HCa OCTPOrO yria
MIPSIMOYTOJIBHOTO TpeyroibHuKa. [loap30BaThCsl STUMH IMOHATUSAMH UL

PEIICHHUA MMPAKTUYCCKUX 3aJa4

6.7

BoruucasaTe (pa3nuyHbIME CTIOCOOaMM) TIIONIAL TPEYTOJIbHUKA U TUIOIIAIN
MHOTOYTOJIbHBIX (QUryp (MOJb3yACh, IZle HEOOXOAMMO, KaJIbKYISITOPOM).

[IpuMeHATH NOTyYEeHHBIE YMEHHS B IPAKTUYECKUX 3a/1a4ax

6.8

Brnagers MOHATHUSAMHM BIHCAHHOTO W IIEHTPAJIBHOTO YIJIA, HMCIOJIb30BaTh
TEOPEMBI O BMHCAHHBIX yriaX, yrilax MEXIy XOpJAaMH (CEKyITUMH) U YTJIe

MEXKly KacaTeJIbHOW M XOpJI0M MpY PEIIEHNH N'€OMETPUYECKHUX 3a/1a4

6.9

Bnagers moHATHEM OMUCAHHOTO YETHIPEXYTOJIbHHKA, MPUMEHSATH CBOWCTBA

OTIMCAHHOTO YETHIPEXYTOJIbHUKA IPU PEIICHUH 33134

6.10

[IpuMeHsTh MOMydYeHHBIC 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMAaTUUECKHE
MOJIETH JUIS 3a7a4 pEabHOM KU3HM W TPOBOJUTH COOTBETCTBYIOIIHE
BBIYMCIICHHS C MPUMEHEHHEM TMOA00US M TPUTOHOMETPHUH (TIOJIB3YSCh, TIIe

HEO0OXOAMMO, KATBKYJISITOPOM )

9 KJIACC

Kox
NpoBepPsSIEMOro
pe3yJabTaTa

IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJbHOM NPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus

6

I'eomerpus

6.1

3HaTh TPUIOHOMETpPUYECKHE (QYHKIMH OCTPBIX YIJIOB, HAXOOUTh C HX
IIOMOUIBI0  PAa3JIMYHBIE  DJIEMEHTHl  MPSIMOYIOJIBHOTO  TPEYroJIbHHKA
(«perieHrne TPSAMOYTOJBHBIX TPEYroJbHUKOB»). Haxomuth (¢ moMoIIbio

KaJ'ILKYJ'IHTOpa) JUIMHBI U YTJIbI JJIA HeTaOJUYHBIX 3HAYCHHH

6.2

ITonp30oBaThCs (I)OpMyJ'IaMI/I MNpUBCACHUA U OCHOBHBIM TPUT'OHOMCETPUUCCKUM

TOXKACCTBOM JJIA HaXO0XJICHUA COOTHOIIICHUM MCKIAY




TPUTOHOMCTPUYCCKUMH BCIIMUYNHAMU

6.3

Hcnonp3oBar TEOPEMBI CHHYCOB M KOCHHYCOB JUIL  HAXOXICHUSA
pPa3IUYHBIX DJIEMEHTOB TPEYrOJbHUKA («PELIEHUE TPEYrOJbHUKOBY),

IMPUMCHATH UX IIPU PCIICHUHN I'COMCTPHUICCKUX 3a1a4

6.4

Bnagerp nosstHsMH  npeoOpa3oBaHUS  [OA0OMS, COOTBETCTBEHHBIX
JIEMEHTOB ToJ00HBIX ¢uryp. [lonp3oBaThCcsi CBOMCTBAMH — IOIOOMS
MPOU3BOJIBHBIX (HUTYp, YMETh BBIYMCIATH JUIMHBI W HAXOJUTH YIJBI Y
oA00HbIX puryp. IlpuMeHaTh cBoMCTBa MOJO0US B MPAKTHUECKUX 3a4a4ax.

YMeTh NpUBOAUTH MPUMEPHI MOJOOHBIX PUTYp B OKPYKAIOILIEM MUPE

6.5

ITonp30BaThCs TCOpEMaMH O MPOU3BCACHUN OTPE3KOB XopAa, (o)

MPOU3BEICHUH OTPE3KOB CEKYIUX, O KBaJpaTe KacaTelIbHON

6.6

[Tonb3oBaThbcsi BEKTOpaMu, OHUMATh UX T€OMETPUYECKUA U (PU3NYECKHUI
CMBIC]I, IPUMEHATh MX B PELIEHUM T'€OMETPUUYECKUX U (PU3MUECKUX 3a/ad.
[IpuMeHATH CKaISIpHOE NPOU3BEACHUE BEKTOPOB JJI HAXOXKACHHS JUIMH U

yTJIOB

6.7

Ilonp30BaThCs MCTOAOM KOOpAWHAT Ha IIJIOCKOCTH, NPUMCHATH €r0 B

PEIICHUHU TCOMETPHUICCKUX U MMPAKTUYCCKUX 3aaa4

6.8

Bnagers moHATHAMM MPaBUILHOTO MHOTOYTOJIbHHUKA, JJIUHBI OKPYKHOCTH,
JUIMHBI YT OKPY)KHOCTH M paJUaHHONW MEphl YIila, YMETb BBIYHUCISATH
wiomanae Kpyra u ero 4yacred. [IpuMeHsTh mOJNydeHHbIE YMEHHUS B

IMPAKTUYCCKUX 3aJadax

6.9

Haxomuth ocu wiu HEHTphl cUMMETpUU (UTYp, MPUMEHATH JIBHKEHUS

IIIIOCKOCTHU B HpOCTCﬁH.IHX clryqyasax

6.10

HpI/IMCHHTL MOJIYYCHHBIC 3HAHHA Ha MPAKTUKEC — CTPOUTH MATCMATUUCCKUC
MOACIN AJ1d 3aJdayd peaﬂbHOﬁ JKU3HHU W HOPOBOJUTH COOTBCTCTBYROIIUC
BBIYUCIICHHUA C IIPUMCHCHHUCM HO,I[O6I/I$I H TPUTOHOMCTPHUYCCKUX (I)YHKHI/Iﬁ

(Monb3ysCh, I1e HEOOX0IUMO, KaIbKYJIATOPOM)

IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

7 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS




I'eomerpus

Hauanbnubie nmonstua reomerpuu. Touka, mpsiMas, OTPE30K, Jyd. YTOJIL.

Bunel yrnos. BeprukanbHble M CMEXHBIE YIriibl. buccekrpuca yria.

o Jlomanasi, MHOroyroJibHMK. llapamienbHOCTP M IEPHEHAMKYJIIPHOCTH
MPSIMBIX
6.9 Cummerpuunbie  (urypel. OCHOBHBIE CBOWMCTBA OCEBOH CHMMETpHH.
' [IpuMepsl cUMMETPHUH B OKPYKAIOIIEM MUPE
6.3 OcHOBHBIE NTOCTPOCHHS C TIOMOIIbIO HUPKYJIS U JUHEHKU. TpeyroiabHUK.
' BricoTa, Meauana, buccekTpuca, UX CBOMCTBA
6.4 PaBHOOepeHHBIE M PaBHOCTOPOHHUI TpeyroiabHUKU. HepaBeHCTBO
' TPEYroJIbHUKA
6.5 CpoiicTBa W TMpH3HAKW paBHOOEAPEHHOTo TpeyroyibHUKa. [Ipu3Haku
' PaBEHCTBA TPEYTOJIBHUKOB
6.6 CpoiicTBA M TpH3HAKKW MapauieapHbIX nOpsmbeix. Cymma  yrios
' TpEeyroJbHUKA. BHENIHNE yIiIbl TPEYrOJbHHUKA
[IpsimoyronpHbIii  TpeyrojdbHUK. CBOWCTBO MEIWAHBI MPSIMOYTOJIBLHOTO
6.7 TPEYroJbHUKA, NPOBEIEHHOM K THUNOTeHy3e. [lpu3Haku paBeHCTBa
' MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpsSMOYronbHbIN TPEYrOJBHUK C YIIIOM
B 30°
HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYIOJIbHMKA, HEPABEHCTBO O
6.8 JUIMHE JIOMAaHOW, Teopema o OojbIeM yrie W OOJIbIIeH CTOpOHE
TpeyroyibHUKa. [lepnenauKkyisp u HaKJIOHHas
6.9 I'eomeTpuueckoe Mecto TOuek. buccekrpuca yriaa M CepeIUHHBIN
' NEPHEHANKYJISAP K OTPE3KY KaK F€OMETPUUYECKHE MECTA TOUYEK
OKpyXHOCTb M KpyI, XOpJa M JMaMeTp, HX CBoOMcTBa. B3ammHoe
6.10 pacnoyiokKeHue OKpyKHOCTH U mnpsmoiu. KacartenbHas M cekymas K
OKPYXHOCTH
6.11 OxpyxHOCTb, BIUCaHHas B yroj. BrnucaHHas ¥ onMcaHHas OKPYKHOCTH
. TPEYroJIbHUKA
8 KVIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS




I'eomerpus

6.1 UYerplpéxyrosbHuku. [lapamienorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpssmoyronbpHUK, poMO, KBajipaT, UX IPU3HAKU U CBOMCTBA
6.3 Tpaneums, paBHOOOKas Tpameuusi, € CBOWCTBA W  TNPH3HAKH.
' [IpssMoyronbpHas Tpanenus
6.4 Meron yaBoenus meauansl. LlenTpanbHas cummerpud. Teopema Daneca u
' TE€OopeMa O MPOMOPLUOHAIBHBIX OTPE3KAX
6.5 CpenHue TMHUM TPEYroJbHUKA U Tpanenuu. LlenTp macc TpeyroiabHuKa
[Tonobue TpeyronbHUKOB, KOdhdumueHT momodus. [IpuzHaku momoOus
6.6 TPEYroJbHUKOB. llpuMeHeHHe mMoao0Msl MpH pEIIeHWH MPAKTUYECKUX
3a/1a4
6.7 @opmynbl s IUIOMAAM TPEYrojibHUKA, MapajuierorpamMmma, pomba u
' Tpaneuuu
6.8 CpoiictBa muomajeii reomerpudyeckux ¢uryp. OTHolIEHUE IIOMAAeH
. MoA0OHBIX pUryp
6.9 Beluncnenue miomane  TPEYroabHUKOB M MHOTOYIOJIBHMKOB — Ha
' KJIeT4aToi Oymare
6.10 Teopema Iludaropa. Ilpumenenne Teopemsl [ludaropa mpu permeHUN
' IIPaKTUYECKUX 3a7a4
CuHyc, KOCHHYC, TAHI'€HC OCTPOr0 YIJa IPSIMOYTOJIBHOIO TPEYrOJIbHUKA.
6.11 OCHOBHOE TPHUTOHOMETPUYECKOE TOXKIAECTBO. TpPUrOHOMETPUYECKHE
¢bynakuuu yrios B 30°, 45° u 60°
6.12 BnycaHHBIE M LIEHTPAJIBHBIE YIUIBI, YIOJI MEXKIY KacaTeIbHOW U XOpAOMH.
' VYTibl MEXIY XOpaMU U CEKYLIUMU
6.13 Bricannble v onMCaHHbIE YETHIPEXYTONbHUKI
6.14 B3aumHoe pacnosnokeHue AByX OKpyKHOCTe. KacaHue OKpyXHOCTEH.
' OOu1ne kacaTenbHbIE K ABYM OKPY>KHOCTSIM
9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
6 I'eomerpus
6.1 Cunyc, xocuHyc, TaHreic yraoB ot 0 pmo 180°. OcHoBHOE




TPUTOHOMETPHUUECKOE TOXKAeCTBO. DOPMYJIbI IPUBEACHHUS
Pemenune tpeyronpHukoB. TeopeMa KOCHMHYCOB U TEOpeMa CHUHYCOB.
6.2 Pemenune npakruueckux 3agad ¢ HMCIOJIb30BAHHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB
6.3 [Ipeo6pazoBanwme mompoowus. [Togo0me COOTBETCTBEHHBIX 3JICMCHTOB
6.4 Teopema 0 mpou3BEeNEHUU OTPE3KOB XOpZ, TEOPEMbl O MPOU3BEICHUU
' OTPE3KOB CEKYIIHX, TEOpEMa O KBaJpaTe KacaTeJIbHON
Bekrop, anmuHa  (MOIyAh)  BEKTOpa,  COHAIpPAaBJIEHHBIE  BEKTOPHI,
65 MIPOTUBOIOJIOKHO HAIPAaBJIEHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OIEpallMM HaJ BEKTOopaMH. Pa3ioxeHue BekTopa IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM
6.6 Koopnunatsl Bekropa. CkaliipHOE MPOU3BEACHHUE BEKTOPOB, NMPUMEHEHHE
' JUTSL HAXOXKIECHUSI JUTHH U YIJIOB
JlexapToBBI KOOPAVHATHI HA IUIOCKOCTU. Y PAaBHEHMS MPSAMOU U OKPYKHOCTH
6.7 B KOOp/AMHATAX, IEpeceyeHre OKPYKHOCTEN U MpsAMBbIX. MeTo1 KOOpAUHAT U
€ro NpyuMeHeHue
6.8 [IpaBuIbHBIE MHOTOYTOJTBHUKH
6.9 JlnvHa okpyxHoCTH. ['pamycHas u paguaHHas Mepa yria, BbIYMCIIEHUE JJIMH
' JIyT OKPYXHOCTEU
6.10 [Tmomanp kpyra, cCeKTopa, cerMmeHTa
611 JIBUKEHHS TUIOCKOCTH W BHYTPEHHHE CUMMETPHH (QUryp (dIeMeHTapHbIe
' npenacrasienus). [Tapamtensubiii neperoc. [ToBopoT

ITPOBEPAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHMSI OCHOBHOM OBPA3OBATEJILHOI
IMPOI'PAMMBbBI OCHOBHOI'O OBIIET'O OBPA3OBAHUA

Kon
NpoBepPsSIEeMOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBaHUS K NPEAMETHBIM Pe3yJbTaTaM 0CBOCHUS
OCHOBHOI1 00pa30BaTeJILHOI NPOrPaMMbl OCHOBHOT'O 00111er0
o0pa3oBanusi Ha ocHoBe ®I'OC

YmMmenue ONCpUpOBATL NOHATUAMMU! MHOXXCCTBO, IIOIMHOXCCTBO,
onecpanyn HaJl MHOXCECTBAMU; YMCHUC OIICPHUPOBATHL INOHATUAMU: rpa(b,

CBSI3HBIN rpa<b, ACPCBO, NUKIJI, MPUMCHATbL HUX HNpU PCHICHHUU 3a4ay,




YMCHHEC HCIIOJB30BATh rpaq)nquKoe MNpeaACTaBJIICHUC MHOXCECTB IJIA
ONHrCaHus PCAJIbHBIX IMPOLCCCOB U SIBJIGHI/If/'I, npu pCHICHUM 3aJad U3

JPYruX y4eOHBIX MPEIMETOB

YMeHHe onepupoBaTh IMOHATUAMM: OIIPENEICHUE, aKCHOMa, TEOpeMa,
JI0Ka3aTelIbCTBO; YMEHUE PpACIIO3HAaBAaThb MWCTUHHBIE M JIOJKHBIE
BBICKA3bIBAHUS, IIPUBOJUTH IPUMEPBl M KOHTPIPHUMEPHI, CTPOUTH

BBICKAa3bIBAHUA U OTpULAHUS BBICKa3bIBAaHUH

yMCHI/Ie OHepI/IpOBaTI: IIOHATUAMMNU. HaTypam,Hoe quciio, HpOCTOG 158
COCTaBHOE 4YHUCJO, JETUMOCTh HATYpaJbHBIX YHCEN, MPU3HAKH
JNETUMOCTH, I[€J0€ YHCJIO, MOIYJdh YHCTa, OOBIKHOBEHHAs Jpo0b H
JecsiTUYHasT JpoOb, CTAHJAPTHBIA BUJI YHWCIA, PAlMOHAIBHOE YHCIIO,
HppalMoOHAILHOE YMCII0, apu(PMETUYECKUI KBaIpaTHbIN KOPEHb;, YMEHHE
BBITIOJIHATH Hel\/IICTBI/ISI C yucjiaMu, CpaBHI/IBaTI) 158 ynOpS[)IO'—II/IBaTI) YqHuciJa,
MPEJCTaBIATh YUCIAa HAa KOOPAWHATHOW MPAMOW, OKPYIIISITh 4YHUCHA;

YMCHHUE A€J1aTb NPUKUIAKY U OLICHKY pE3ylibTaTa BEIUMCIIEHUH

YMeHue omnepupoBaTh MOHATUSMHU: CTENEHb C LENbIM IOKa3aTeseM,
apudmeTHyecKuil KBaJgpaTHBIM KOpeHb, MHOTOWIEH, alreOpanyeckas
npoOb, TOXAECTBO; 3HAKOMCTBO C KOPHEM HATypaJlbHOM CTENeHH
OoJbIIe €IMHUIBI, YMEHHE BBINOJHATH pacuéTel MO Qopmynam,
npeoOpa3oBaHusl  LENbIX, JAPOOHO-PALIMOHANBHBIX  BBIPAKEHUH U
BBIPKEHUI C KOPHSIMHU, Pa3I0kKEHHNE MHOTOYWIEHAa Ha MHOXKHUTEIH, B TOM
YHClie C HCIOJb30BaHMEM (QOpPMYN Pa3HOCTH KBaJpaToB U KBajapaTa

CYMMBI U Pa3HOCTHU

VYmenune OIICpHUPOBATH IOHATUAMMU: YHCIOBOC PaBCHCTBO, YpaBHCHHEC C
OJTHOM nepeMeHHoﬁ, YHUCJI0BOC HCPABCHCTBO, HCPaAaBCHCTBO C
nepeMeHHoﬁ; YMCHUE DPCIIAThb JIMHEHHBIE W KBaApaTHBIC YPAaBHCHUA,
,Z[pO6HO-paI_II/IOHaJ'ILHLIe YPpaBHCHUS C O,I[HOI>'I HepeMeHHOﬁ, CHUCTCMBI IBYX
JIMHEUHBIX ypaBHeHHﬁ, JIMHEHHBIE HCpaBCHCTBA MU HX CUCTCMEI,
KBaJApaTHBIC n ,Z[pO6HO'paI_II/IOHaJ'IBHLIe HCpaBCHCTBA C OJIHOH
nepeMeHHoﬁ, B TOM YHCJIC IIpU PCHICHUHN 3aJa4 U3 APYIux NpeaIMEeToOB U
IMPAKTHUYCCKUX 3a4a4; YMCHHUC UCIIOJIB30BATh KOOPAUWHATHYIO IPAMYIO U
KOOPAWHATHYIO INIOCKOCTb I I/I306pa)KeHI/I}I peH_IeHI/Iﬁ ypaBHeHHfI,

HCPABCHCTB U CUCTCM

YMeHue onepupoBaTh MOHATHAMU: (GYHKIUS, Tpapuk (QYHKIHUH, HYIH

(I)YHKI_II/II/I, MPOMCIKYTKH 3HAKOMOCTOAHCTBA, IMMPOMCIKYTKH BO3paCTaHU,




yObIBaHUs, HauOOJbIIEE M HAUMEHbIIEEe 3HAYCHUS (YHKIUH; YMECHHE
OTEPHPOBATH TMOHATUSAMHU: MpPsSIMas TMPOMOPIHOHAIBLHOCTh, JHMHEHHAS
GbyHkuus, KBaapatudyHas (QYHKOWSA, OOpaTHas MPONOPIUOHAIBHOCTS,
napabona, runep0oia; yMEHHE  CTpPOUTh rpadukd  QyHKIUH,
UCTIOJIb30BaTh TpaUKK JUISL OIpPENCIICHUS] CBOWMCTB IPOLIECCOB H
3aBHCHUMOCTEH, Ul pelICHUs 33/a4 W3 APYruX y4eOHBIX MPEIMETOB M
peanbHON KU3HU; yMEHHE BBIpaKaTh (OpMyIaMH 3aBUCUMOCTH MEXKIY

BCIMYMHaMU

YMeHme OIICpUPOBATH IIOHATUAMU: IIOCJIEA0OBATCIIBbHOCTD,
apudmerrnyeckas U reoMeTpuuecKasi Iporpeccu; yMEHUE HUCI0JIb30BaTh
CBOMCTBA MOCJIEI0BATEILHOCTEH, (POPMYIIBI CyMMBI U OOILEr0 WieHa MpH
pelIeHnH 33/a4, B TOM YHUCIE 337a4 U3 APYruX Y4eOHBbIX MPEIMETOB U

peanbHOM )KU3HU

YMeHue pemniaTth 3a/1a4u pa3HbIX TUTIOB (B TOM YHCIIE HA TPOLICHTHI, J0JIH
¥ 4YacTH, JBIDKEHUE, padOTy, IIEHy TOBApOB M CTOMMOCTH IMOKYIOK H
yCIyT, HaJOTH, 3aa4i U3 00JacTH YIpaBlIEHUS JTUYHBIMU U CEMEUHBIMU
(mHaHCaMM); YMEHHE COCTaBJISITh BHIPAKEHUS, YpaBHEHMsI, HEPaBEHCTBA
U CHCTEMBI MO YCJIOBHIO 3a/la4yM, UCCIIEJIOBATh MOJYyYEHHOE pEelIeHHE U

OIICHUBATh MPaBAOINOI0OHOCTh MOITYYEHHBIX PE3YyJIbTAaTOB

YMeHue omnepupoBaTh MOHATUAMH: (PUTypa, TOUYKA, OTPE3OK, MpsiMas,
7y, JOMaHasi, yroj, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PAaBHOOEAPEHHBIN U
PaBHOCTOPOHHUN  TPEYrOJbHUKH, MPSMOYTOJbHBIH  TPEYrOJbHUK,
MeaMaHa, OUCCEeKTpHCa W BBICOTA TPEYrOJbHUKA, YETHIPEXYTOJIbHUK,
napajiesorpaMM, pomO, TOpSAMOYrOJbHUK, KBaJapar, Tpareuus;
OKPY>KHOCTB, KpYI, KacaTellbHas; 3HAKOMCTBO C MPOCTPaHCTBEHHBIMU
¢durypamu; yMeHue pemiarh 3aJadd, B TOM YHUCIIE U3 TMOBCEIHEBHOM
KU3HU, HA HAXO0XJICHHE TI'EOMETPHUYECKUX BEIUYMH C NPUMEHEHHEM

U3YYEHHBIX CBOMCTB GUryp u GakToB

10

YMeHue omnepupoBaTh MOHATHUAMHU: DPABEHCTBO (UTYp, pPABEHCTBO
TPEYroJIbHUKOB; MApaJUIEIbHOCTh M MEPHEHUKYISPHOCTD MPSIMBIX, IO
MEXJy TPsAMBIMH, NEPHEHIUKYJSApP, HAKIOHHAs, MPOEKIHs, Mojo0ue
¢uryp, nonoOHbIe TPEYrOJbHUKH, CUMMETPHsSI OTHOCUTENBHO TOYKHU M
NpsIMOM; YMEHHME paclo3HaBaTh PAaBEHCTBO, CHUMMETPUIO U Moja00ue
¢uryp, mapaJUIeNbHOCTh M NEPHEeHAMKYISAPHOCTh  MNPSIMBIX B

OKpYyKaroueM Mupe
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YMeHue onepupoBaTh MOHATUSAMU: JJIMHA, PACCTOSIHUE, YroJl (BEIMUMHA
yria, CHUHYC M KOCHMHYC YIJIa TPEYroJlbHUKA), IUIOIIA/b; YMEHHE
OLICHUBATh pPa3MeEpbl IMPEIMETOB U OOBEKTOB B OKPYKAIOIIEM MUDE;
yMEHHE MIPUMEHSTh (bopMyIbl nepuMmerpa u IJIOIIAU
MHOTOYTI'OJIbHUKOB, JUIMHBI OKPYKHOCTH W IUIOIIaau Kpyra, oObema
IPSIMOYIOJIBHOTO IMapajulelenuIle/la; YMEHHE IPUMEHSATH IPU3HAKU
pPaBEHCTBA TPEYrOJBHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJIbHUKA,
teopeMy [ludaropa, TpUroHOMETpHUUYECKHE  COOTHOLUEHHUS IS

BBIUHCIICHUS JUIMH, PACCTOSTHUM, TUTOIIAACH

12

YMmenue wu3o0paxarb IJIOCKME (QUIYpel M HMX KOMOHMHAIWH,
MIPOCTPAHCTBEHHbIE (QUIYphl OT PYKH, C TIOMOILIBIO YEPTENKHBIX
WHCTPYMEHTOB U  DJEKTPOHHBIX CPEACTB MO TEKCTOBOMY  WJIU

CHUMBOJIBHOMY OITMCAHUTIO
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VYmenune ONICPpUPOBATH MMOHATUAMU: IPAMOYT'OJIbHAA CUCTEMA KOOPAWHAT,
KOOpAWHATbl TOYKH, BEKTOP, CyMMa BCKTOPOB, MNMPOU3BECACHHUEC BCKTOpaA
Ha 4YHUCJIO0, CKAJIAPHOC IPOU3BEACHHUEC BCKTOPOB, YMCHHUC HCIIOJIB30BAaTh
BCKTOPHBI U KOOPpAWHATBI JJIA MMPEACTABIICHUA OTaHHBIX W PCIICHHA 3a1a4,

B TOM YHUCJI€ U3 IPYTUX YUEOHBIX MPEIMETOB U peallbHOM KU3HU
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YMeHHe oOmepupoBaTh MOHATHUSIMH: CTOJIOMKOBBIE H  KPYrOBBIE
IUarpaMMmbl,  TaOMWIBI,  cpeaHee  apudmeTrmdeckoe,  MeauaHa,
HauOoJIbIllee W HaWMEHbIEE 3HAYCHUS, pa3Max YHUCIOBOIO Habopa;
YMEHUE  H3BJIEKAaTh,  HMHTEPIPETUPOBATH M  IMPEOOPa3OBHIBATH
UHPOpPMAIIMIO, TIPEACTABICHHYIO B Ta0NMIaXx HW Ha Jdarpammax,
OTPAXKAIONIYI0 CBOWCTBA M XAPAKTEPUCTHKH PEATbHBIX IPOIECCOB U
SBIICHUH,  yYMEHUE  paclO3HAaBaTh HW3MCHYMBBIC  BCJIMYMHBI B

OKpYyKarouieM MUpe
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YMeHue omnepupoBaTh MOHATHSAMU: CIy4alHBIM ONBIT (CIydailHBIN
OKCIIEPUMEHT), JJIEMEHTapHOE COOBITHE  (DJEMEHTAapHBIM  HCXOJ)
CIIy4ailHOTO OTBITA, CiIydyallHOe COOBITHE, BEPOSITHOCTh COOBITHS,
YMEHHE HaxXOJIUTh BEPOSATHOCTU CIYYalHBIX COOBITHH B OIBITaX C
PaBHOBO3MOXXHBIMU  DJIEMEHTAPHBIMU COOBITUSMU;, YMEHHE pellaTh
3aladyd METOJIOM OPTaHH30BaHHOTO Tepedopa M C UCIOIb30BAHHEM
MpaBWJIia YMHOXKEHHUS, YMEHHUE OIICHUBATh BEPOATHOCTH PEATbHBIX
COOBITHII W SBJICHUN, TIOHUMATh POJIb TMPAKTHUYECKU JTOCTOBEPHBIX H

MaJIOBEPOATHBIX COOBITHH B OKpYyKaromeM MUpC U B ) KU3HU; 3HAKOMCTBO




C INOHATHECM HC3aBHCHUMBIX CO6BITI/H>'I; 3HAKOMCTBO C 3aKOHOM OOJIBIIIHMX

YHUCCII U €TI0 POJIbKO B MACCOBBIX SABJICHUAX

16

YMeHnue BbIOMpATh TMOAXOJSIINN W3YYSHHBIM METOJ JUIsl pPEHICHHUs
3a/la4d, NPUBOJUTH IPUMEPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B
NIpUPOJIE U JKU3HH, PACIIO3HABATh IIPOSIBJICHUE 3aKOHOB MAaTEMAaTUKHU B
HCKYCCTBE, ONMUCBHIBATh  OTIEIbHBIE  BBIJAIOUIMECS  PE3YyJIbTaThl,
IIOJYy4YEHHBIE B XOJ€ PAa3BUTHUs MATEMaTUKU KaK HayKW, IIPUBOJIUTH

IIPUMEPBl MATEMATHYECKUX OTKPBITHH U UX aBTOPOB B OTEUYECTBEHHOU U

BCEMUPHOU HUCTOPUU

HNEPEYEHb 3JIEMEHTOB COJAEPXKAHUSA, ITIPOBEPAEMbBIX HA OI'D IO

MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1 Uucna ¥ BIYUCICHUS

11 Hatypanbubie u nensie yncina. [Ipu3Haku 1eMMMOCTH IENIbIX YHCEeT

12 OOBIKHOBEHHbIE M ACCATUYHBIE IPOOH, MPOIEHTHI, OECKOHEUHbIE MEPHOINYECKHE
' npoou

1.3 Panmonaneuelie yncna. ApudmMerndeckue ornepamnuy ¢ paluoOHAIbHBIMHI YUCIIaMU

14 JlefictButenbHple 4Yncia. ApudMETHYECKHE OIepaluud C JACHCTBUTEIBHBIMH
- qHclaMu

15 [IpuOnmkE€HHbIE BBIYUCICHUS, TMpaBWiIa OKPYIVICHHS, MPUKUAKA U OLIEHKa
- pe3ynbTaTa BRIYUCICHUN
2 AnreOpandecKue BbIpaKEHUS

2.1 BbykBenHble BbIpaXeHUs (BBIPAKEHHS C IEPEMEHHBIMHU )

»9 Crenenp ¢ wnenbiM mnokazateneM. CTeneHb € palMOHAIBHBIM IOKa3aTeJeM.
. CBoiicTBa cTEneHU

2.3 MHorouseHsl

24 AnreOpandeckas JpoOb

”E Apudmernueckuii KOpeHb HaTypanbHOU cTeneHu. JelicTBus ¢ apupMeTHIeCKUMHU

KOpHSAMU HaTypaHLHOﬁ CTCIICHU




YpaBHEHHUs U HEPABEHCTBA

Lensle u apoOHO-panMOHANBHBIE ypaBHEHUSA. CHCTEMBI W COBOKYITHOCTH

3.1 5
ypaBHEHUI
39 Lenbie u npoOHO-panpioHabHBIE HepaBeHCTBa. CHCTEMBI W COBOKYITHOCTH
. HEPaBEHCTB
3.3 Pemenue TeKCTOBBIX 3a71a4
4 YmcnoBble MOCIeI0BaTEIbHOCTH
4.1 IlocieqoBaTenbHOCTH, CLIOCOOBI 3aJaHUsT IOCIEI0BATENLHOCTEN
4.2 Apudpmerrueckas ¥ reoMeTpudeckas mporpeccuu. @opmyria CI0XKHBIX TPOIICHTOB
) OyHKIMU
Oynkuus, crnocodsl 3aganus GyHkuu. I'padux Gynkuuu. Obnaacts onpeneneHus
U MHOXecTBO  3HaueHMd  ¢yHkuuu. Hymu  @ynkumu.  [Ipomexyrtku
5.1. 3HAKOIIOCTOSIHCTBA. [IPOMEXKYTKM MOHOTOHHOCTH (YHKIHHA. MaKCUMyMbI U
MHUHUMYMBI (QyHknuu. Haunbonpimee w HauMeHblllee 3Ha4YeHWE (QYHKIMA Ha
MIPOMEXKYTKE
6 KoopanHatel Ha npsiMO# U TIJIOCKOCTH
6.1 KoopaunatHas npsimast
6.2 JlexkapTOBbI KOOPAMHATHI HA TJIOCKOCTH
7 I'eomeTpust
7.1 ['eomeTpuueckue GUrypsl U UX CBOMCTBA
7.2 TpeyrosbHUK
7.3 MHOTOYroJIbHUKU
7.4 OKpyXHOCTb U KpyT
7.5 N3mepenune reoMeTpuyecKiX BeIMUUH
7.6 BekTopsl Ha MJI0CKOCTH
8 BeposTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepostHocTh
8.3 Kombunatopuka
8.4 MHuoxecTBa
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