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COJAEP)KAHUE OBYYEHUA

7 KUIIACC

IIpocreiimme reomerpuyeckne (purypol U ux cpoiicrea. U3smMepenue reoMmeTpuiecKux
BeJIHYHH

Havanbubeie noHsaTus reomerpuu. Todka, npsimMas, OTPE3OK, Jyd. Yroia. Buubsl yrios.
BeprukansHple UM CMEXHBIE yIUIBl.  buccekrpuca yrna. JlomaHas, MHOIOYIOJbHUK.
[TapamienpHOCTD U NEPIEHIUKYIAPHOCTD MIPSIMBIX.

Cummetpuunble purypbl. OCHOBHBIE CBOMCTBA OCEBOM cHMMETpHH. [IpuMepbl cuMMeTpun
B OKPY’KAIOIIEM MUDE.

TpeyroasHuku

OcHOBHBIE IOCTPOCHMS € IOMOILBIO LIMPKYJIA U TMHEWKHU. TpeyronbsHuK. BeicoTa, Menuana,
OuccekTpuca, UX CBOMCTBA.

PaBHOOeApEHHBII 1 PABHOCTOPOHHUHN TPEYrONbHUKH. HepaBeHCTBO TpeyronbpHUKA.

CpoiicTBa W TpHU3HAKH DPABHOOCAPEHHOrO TpeyroibHUKa. [Ipu3HAaKM paBeHCTBa
TPEYrOJIbHUKOB.

ITapajuiesbHBIC IPAMBIE, CYMMa YIJIOB TPEYI0JIbHUKA

CBolicTBa M MpU3HAKU MapajuieNbHbIX NpsMbIXx. CymMma yIioB TpeyrojibHuKa. BHemHue
YTJIbI TPEYTOJIbHUKA.

[TpsimoyronbHbIN TpeyroiabHUK. CBOWCTBO MeAMAaHbl IHPSIMOYTOJIBHOIO TPEYrOJbHUKA,
IpOBEAEHHOW K runoreHyse. [Ipu3Haku paBeHCTBA NPSIMOYTOJIBHBIX —TPEYrOJbHUKOB.
[TpstMOyTONBbHBIN TPEYroJbHUK ¢ yrioM B 30°.

HepaBencTBa B reomMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOU,
Teopema o 0oJIbIlIeM yrie U O0obIIeH cTOpoHe TpeyroibHUKa. [leprneHiuKysp 1 HaKJIIOHHAs.

['eomeTpryeckoe MecTOo TOYeK. buccekTpuca yria M CEpelIMHHBIN NEPHEHIUKYIApP K
OTPE3KY KaK F€OMETPUYECKHE MECTA TOYEK.

Oxpy:xHOCTb U KpYr. 'eoMeTpHYecKue mocTpoeHnst

OkpyXHOCTb M KpyI, XopJa M JAMAaMeTp, HMX CBoOiicTBa. B3anMHoe pacrnoyioxeHue
OKpYXHOCTH U npsimoi. KacarenbHas u cexyas K OKpykHOCTH. OKpyKHOCTb, BIUCAHHAsSI B YTOJL.
BrincanHas u onucaHHas OKpYKHOCTH TPEYTOJIbHUKA.

8 KUIACC

YeTbIpEéXyroJabHUKH

YersipéxyronbHuku. llapamnenorpamm, e€ro mpu3Hakd M CBOMCTBA. YacTHBIE cCily4au
napajienorpaMMoB (TIPSIMOYTOJIBHUK, poMO, KBaJapaT), UX NpPU3HAKU U cBoiicTBa. Tpamenws,
paBHOOOKas Tpamneuus, e€ cBoicTBa U npu3Haku. [IpsMoyroapHas Tpanenus.

Teopema @aneca M TeopeMa O MNPONOPUHOHAJIBHBIX OTpPe3Kax, IMOA00HbIE
TPEYroJbHUKH

Merton yaBoeHuss menuansbl. LleHTpanbHas cummerpus. Teopema Paneca U Teopema o
MPOMOPLUOHAIBHBIX OTPE3KaXx.

CpenHue TMHUU TPEYTOJbHUKA U Tpaneuu. LleHTp Macc TpeyroabHuKa.

[Tonobue TpeyronbHUKOB, KO3 uiueHT noaodus. [IpusHaku mogo0ust TpeyrolbHUKOB.
[TpumeHeHne NOA00HS IPU PELICHUN PAKTUYECKUX 3a]1a4.

Iaomans. Haxo:xknenue miiomaaeid TPeyroJbHMKOB M MHOIOYIrOJbHBIX (uryp.
IInomaau noxodHbIX Guryp

CgpoiicTBa miomianeii reomerpudeckux ¢uryp. @opmynbl A IUIOIAAM TPEYTOJIbHUKA,
napajenorpaMma, pom6a u Tpaneruu. OTHOIIEHHE TUIOIIAAe MOJOOHBIX QUTYD.



Brruncnenue miomaaei TpeyroibHUKOB M MHOTOYTOJIbHUKOB Ha KJeTyaTol Oymare.

Teopema Ilngaropa u Haya1a TPUTOHOMETPHHU

Teopema [Tudaropa. Ilpumenenne Teopems! [udaropa npu pemeHnH NPaKTHYECKUX 3a/1a4.

CuHyC, KOCHHYC, TaHI'€HC OCTPOIO yIJla MPSMOYTOJBHOTO TpeyrojbHHKA. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKACCTBO. Tpuronomerpuieckue GpyHkmuu yrios B 30, 45 u 60°.

Yribl B OKpY:KHOCTH. BrincanHble M OnHCaHHBbIEe YeThIpexyroibHukn. KacarenbHbie
K okpyxkHocTH. Kacanue okpy:kHocTei

BnucanHbple M IEHTPAJIbHBIE YIJIbl, YIOJ MEXKIY KacaTeIbHON M XOpIAOW. YTJbI MEXIY
XOpJlaMH U CeKyIIMMHU. BriricaHHbIe 1 ONTMCAaHHBIE YETBIPEXYTOJIbHUKHU. B3anMHOE pacnonoxenue
IBYX oKpyxHOcTel. Kacanue okpyxxHocteil. O01ie kacaTelbHbIe K ABYM OKPY>KHOCTSIM.

9 KUIACC

Tpuronomerpusi. TeopeMbl KOCHHYCOB M CHHYCOB. Pelienne TpeyroJibHUKOB

Cunyc, kocunyc, Tanrec yriaoB ot 0 10 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
DopMyIIbI IPUBEICHUS.

Pemenune tpeyronpHukoB. Teopema KOCHMHYCOB M TeopeMa CcHUHYcoB. Pemienue
MPaKTUYECKHX 3a/1a4 C UCI0JIb30BAaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

IIpeoOpa3oBanue nogodous. Merpuueckue COOTHOMICHUS B OKPYKHOCTH

[IpeoOpazoBanue nmoaodus. [logodue coOOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema 0 IpOU3BEIEHUN OTPE3KOB XOP, TEOPEMBI O MPOU3BEICHUHN OTPE3KOB CEKYILUX,
TeopeMa O KBaJIpare KacaTeJIbHOM.

BexkTopsl

BekTtop, nnumHa (MOAYNb) BEKTOpa, COHANPABIEHHBIE BEKTOPBI, IPOTHUBOMOJIOKHO
HAIPaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PaBEHCTBO BEKTOPOB, OIEpalMd HaJ
BEKTOpaMu. Pa3iioxkeHue BEKTOpa Mo JABYM HEKOJUIMHEApHbIM BekTOopaM. KoopauHaTel BEKTOpA.
CxkansipHO€ MPOU3BEICHUE BEKTOPOB, IPUMEHEHUE ISl HAXO0XKJACHUS IJIMH U YIJIOB.

JlekapTOBbI KOOPANHATHI HA MJIOCKOCTH

JlexapToBbl KOOpAMHATBI HA IIIOCKOCTH. YPaBHEHUS TMPSMOM U OKPY)KHOCTH B
KOOpJMHATAaX, [IEPECEUEHUE OKPYKHOCTEN U MPSAMBIX. MeTo1 KOOpAMHAT U €r0 IPUMEHEHHE.

IIpaBuibHBIE MHOTOYT0JIbHUKH. /[JIMHA OKPYKHOCTH M IUIOIIAAL KPyra. Beruuciaenue
IJI01a e

[IpaBuiibHBIE MHOTOYTOJIBHUKH. JJTMHA OKPYXKHOCTHU. ['pajlycHas u paJuaHHas Mepa yria,
BBIUNCJIEHHE JUIMH OyT OKpykHOCTeH. [Inomane kpyra, cekropa, cermMmeHTa.

JIBHKEHUS MJIOCKOCTH

JIBuKeHMsI IIIOCKOCTU U BHYTPEHHHE CUMMETPHUH (PUTyp (3J1€eMEHTapHbIE MIPEICTABICHUS).
[TapannensHbIi iepenoc. [1oBopoT.



IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUA HIPOI'PAMMBI VYYEBHOI'O KYPCA
«T'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMSA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pPe3yJIbTAThI OCBOCHHS MPOTPaMMbl y4eOHOTO Kypcea «I eoMeTpus» XapaKTepU3yrOTCs:

1) naTpuoTHYECKOEe BOCIIUTAHME:

NpOSIBIICHUEM HMHTEpeca K IMPOLUUIOMY U HACTOSIIEMY POCCHMCKOM MaTeMaTHKH, LIEHHOCTHBIM
OTHOIIEHHEM K JOCTI)KEHUSM POCCHUICKHX MaTeMaTHUKOB M POCCUHCKON MaTreMaTH4eCKOM IIKOJbI, K
HCTIOJIb30BAHUIO ATHX JOCTHKCHHUI B PYTUX HAYKaxX M MPUKIAJHBIX chepax;

2) rpa:KIaHCKoOe M TyXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINOJIHEHUIO O0S3aHHOCTEH IpaklaHWHA U pealu3alli ero Mpas, MPEICTaBICHUEM O
MaTeMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIEHUH, MPOLEAYp TPaKIAHCKOTO
oOmrecTBa (HarmpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXICHHIO dTUYECKUX MPOOJIEM, CBA3aHHBIX C
MPaKTUYECKUM MTPUMEHEHUEM JIOCTUKEHUN HAyKH, OCOBHAHHEM Ba)KHOCTH MOPAIbHO-3TUUECKUX MPUHIIUIIOB B
NEeSTENIbHOCTH YU4EHOTO;

3) TpyAOBO€E BOCIMTAHHE:

YCTaHOBKOM Ha aKTHBHOE Y4acTHE B PEIICHUU NMPAKTUUYECKUX 33]a4 MAaTEMaTHYECKON HANpaBJICHHOCTH,
OCO3HAHMEM BAXHOCTH MAaTEMAaTHYECKOTO O0pa3oBaHWsA HaA TMPOTSIKEHUU BCEH JKU3HU Ui YCICIIHON
npodhecCuoHaNbHOM AEITETbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BEIOOPOM U MOCTPOECHUEM
WHAUBUAYAIbHON TpaeKTOpUU OOpa30BaHMUS W JKU3HEHHBIX IUTAHOB C YYE€TOM JIMYHBIX HHTEPECOB H
OOLIECTBEHHBIX MTOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K SMOIIMOHATHHOMY M ACTETHYECKOMY BOCIPHUSATHIO MaTeMaTHYECKHX OOBEKTOB, 3a/ad,
pELIeHUH, pacCyXI€HHM, YMEHUIO BUAECTh MAaTEMaTHUECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOIO NMO3HAHUSA:

OpUEHTAIIMEH B NEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX MPEACTABICHHH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS UEIOBEKa, IPUPOJIbI U OOIIECTBA, TOHUMaHUEM MaTeMaTHYECKOM HAyKU KakK cepbl
YEJIOBEUECKOW NEeATEIbHOCTH, TANOB €€ Pa3BUTUSA U 3HAYUMOCTH ISl Pa3BUTHS LMBWIN3ALUHU, OBIAJCHUEM
A3BIKOM MaTEMaTUKHU U MATEMATUYECKOU KYJIbTYPOM KaK CPeICTBOM MIO3HAHUS MUPA, OBJIAJIEHUEM NTPOCTEUILINMHU
HaBBIKAMH HCCIIEIOBATEILCKON IeATETbHOCTH;

6) ¢usnueckoe BocnuTaHue, ¢opMHUpPOBaHME KYJbLTYPbl 3I0POBbSi M 3MOIMOHAJIBLHOIO
Os1aromosy4usi:

TOTOBHOCTBIO MPUMEHATh MaTEMaTUYECKHE 3HAHUS B MHTEPECAX CBOETO 3/I0POBbs, BEJIEHUS 310POBOIO
o0Opasa Ku3HM (30pOBOE MUTAHKUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUN M OTHbIXa, peryisapHas (u3ndecKas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pedIieKCUH, MPU3HAHUEM CBOETO IpaBa Ha OUIMOKY U TaKOTo Xke
npaBa APYroro 4ejaoBeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

OpHUEHTAIMEH Ha MPUMEHEHHE MAaTeMaTHYEeCKUX 3HAHWUU JUIsl pelIeHUs 3a1ad B 00JIaCTH COXPAHHOCTH
OKPY’KaIOIIeH Cpeipl, TUITAHUPOBAHMS MMOCTYIIKOB M OIIEHKH MX BO3MOXKHBIX TMOCJEICTBHU JIJISI OKPYXKaromeh
CpeIbl, 0CO3HAHUEM TTI00aTBFHOTO XapaKTepa SKOJOTHIECKUX MPOOJIeM U IyTel X pelieHus;

8) amanTanus K M3MEHAIUMCS YCJIOBUSM CONMATbHOM M MPUPOJAHOM Cpeabl:



TOTOBHOCTBIO K JICHCTBUSM B YCIOBHSIX HEOMPEACIEHHOCTH, MOBHIIICHUIO YPOBHS CBOSH KOMIIETEHTHOCTH
4yepes MPaKTHUECKYIO e TEHbHOCTh, B TOM YHCIIE YMEHHE YIYUTHCS y APYTUX JTIOACH, MPUOOPETaTh B COBMECTHON
JeATeILHOCTH HOBBIC 3HAHUS, HABBIKA W KOMITETCHIIUH U3 OIIbITa IPYTHUX;

HEOOXOAMMOCThIO B (POPMHUPOBAHWM HOBBIX 3HAHWM, B TOM uucie (HOPMYIUPOBATh HUICH, IOHSITHS,
TUIOTE3bl 00 0OBEKTAaX U SBIICHUSX, B TOM YMCJIEC paHee HEU3BECTHBIX, OCO3HABATH JC(PHUIIMTHI COOCTBEHHBIX
3HAHUM U KOMIIETEHTHOCTEM, IJIAHUPOBATH CBOE Pa3BUTHUE;

CITOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHTYAIIMIO, BOCIPUHUMATh CTPECCOBYIO CHTYAIlUIO KaK BBI3OB,
TPEOYIOIMMI KOHTPMEP, KOPPEKTUPOBATh MIPUHUMAEMBIC PEIICHUS W JICUCTBUS, (HOPMYIUPOBATh U OIICHUBATH
PHUCKHU Y TIOCIENCTBUSA, (POPMUPOBATH OTIBIT.

HPEIAMETHBIE PE3YJIbTATHI

K koH1y 00ydenus B 7 Kjacce 00yJaromuiics MOJIy4uT CIEAYIOIINUEe TPeIMETHbIC Pe3yIbTaThl:

PacrioznaBath W3y4YeHHBIE T€OMETpPHUYSCKHE (HUTYpBI, OINpPEeNeisaTh HX B3aHUMHOE DPACIIOJIIOKCHHE,
M300pakaTb TeOMETPUUYECKHE (PUTYPBHI, BBHIMOJIHATH YEPTEKU MO YCJIOBHUIO 3amaud. M3MmepsaTb nuHEHHBIE U
YIJIOBbIE BEJIMYUHBL. PenaTh 3ajaui Ha BBIYMCICHUE JJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jenate TpyOyi0 OLIEHKY JIMHEWHBIX U YIJIOBBIX BEIMYMH TPEIMETOB B PEalbHOM JKHU3HH, Pa3MepOB
MPUPOTHBIX 00BEKTOB. Paznuyars pasmMepsl ITUX 0OBEKTOB IO MOPSAKY BETUUHHBL.

CTpouTh 4epTekKH K FTEOMETPUUECKUM 3a]a4aM.

[lonb30oBaTbcs NpPHU3HAKAMH PABEHCTBA TPEYTOJIbHUKOB, MCIOJb30BaTh IPU3HAKM U CBOWCTBA
paBHOOEAPEHHBIX TPEYTrOJIBHUKOB MPH PEIICHUU 33]1au.

[TpoBOAMTH JTOTUYECKHUE PACCYKACHUS C UCIIOIB30BAHUEM I€OMETPUUECKIX TEOPEM.

[Tonb30oBaTbcst MpU3HAKAMU PABEHCTBA IMPSMOYTOJIBHBIX TPEYrOJbHUKOB, CBOWCTBOM MEHAaHBI,
MPOBEAEHHON K TUIIOTEHY3€ MPSIMOYTOJIbHOTO TPEYTOJIbHUKA, B PEIICHUH T€OMETPUUECKUX 3a1ad.

OnpenensaTh Mapaie]bHOCTh MPSMBIX C IMOMOIIBIO YITIOB, KOTOpbIe 00pa3yeT ¢ HUMH CeKyIlas.
OrnpenensTsh MapauiebHOCTh MPSIMBIX C MIOMOIIBIO PABEHCTBA PACCTOSHUM OT TOYEK OJHOW MPSIMOM IO TOYEK
JIPYrou MpsiIMOM.

Pemmarts 3a1aun Ha kieT4aroii Oymare.

[TpoBOANTH BBIUMCIICHUS M HAXOAUTDH YUCIIOBBIE U OyKBEHHBIE 3HAYCHHUSI YTJIOB B TEOMETPUUECKUX 3a/1a4ax
C MCIOJIb30BAaHUEM CYMMBI YIJIOB TPEYTOJILHHUKOB U MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpHU
MEPECCUCHHH JIBYX MapaJlIeIbHBIX MPSIMBIX CEKyIel. Permars npakTudeckre 3a/1auyu Ha HaXOXKICHUE YTJIOB.

Brnanets nmoHsATHEM T€OMETPUUYECKOTO MECTa TOYEK. Y METh ONpPEAENATh OUCCEKTPHUCY yIJia U CepeAMHHBIN
NEePHEHANKYIISP K OTPE3KY KaK FTeOMETPUUYECKHE MECTA TOYEK.

DopMyIHPOBATH ONPEIEICHUS OKPY>KHOCTH U KPYTa, XOPbl U JHAMETPA OKPYKHOCTH, TIOJIb30BATHCS UX
CBOMCTBaMH. YMETh MPUMEHSATH 3TH CBOMCTBA NP PEIICHUU 3a/1a4.

Brnanerp mnoHSATHEM ONMUCAHHOM OKOJIO TPEYroJIbHUKA OKPYXHOCTH, YMETh HAaXOAUTh €€ LEHTP.
[Tonb3oBatbest pakTamMu O TOM, UTO OMCCEKTPHUCHI YTIIOB TPEYTOIbHUKA MEPECEKAIOTCS B OJIHOM TOYKE, U O TOM,
YTO CepeANHHBIC MIEPIICHIUKYISPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJHON TOUKE.

Brnanets moHATHEM KacaTeIbHONM K OKPYXHOCTH, IOJB30BAThCS TEOPEMOM O MEPIEHIAMKYISIPHOCTH
KacaTeJlbHOU U pajinyca, IPOBEIEHHOIO K TOYKE KacaHUsl.

[Tonb30BaTbcs MPOCTEHUIIMMHU T€OMETPUUYECKUMU HEPABEHCTBAMM, IOHUMATh UX MPAKTUYECKUU CMBICII.

[IpoBOIUTH OCHOBHBIE TEOMETPUIECKUE TTOCTPOSHUS C TIOMOIIBIO ITUPKYJIS U THHEHUKH.

K xoniy o0y4uenus B 8 kiacce o0yJaronuiics MOyquT CICIYIONTUE TTPEIMETHBIC PE3YIbTATHI:



PacriozHaBaTh OCHOBHBIE BUBI YETHIPEXYTOJBHUKOB, UX 3JIEMEHTHI, 110JIb30BAThCS UX CBOMCTBAMM MpHU
pELIeHNN T€OMETPUUYECKUX 3a/1ay.

[TpuMeHsTh CBOMCTBA TOUYKHU IEpeceYeHUs MeaH TPeyrojibHUKa (LIEHTpa Macc) B PELICHUU 3a/ay.

Bnaners nonsiTuem cpenHei JIMHUU TPEYrojibHUKA U Tpaneluy, MPUMEHITh UX CBOWCTBA MPU PELICHUN
reomerpuueckux 3amad. llomb3oBatecs Teopemon Paneca U TEOPEMOM O IPONOPUUOHAIBHBIX OTpE3Kax,
IPUMEHATD UX JUISl PELICHUS] IPAKTUYECKUX 3a/1a4.

[TpuMeHsTh NpU3HAKU TOI00US TPEYTOIbHUKOB B PEHICHUH F€OMETPUUECKUX 3aa4.

[Tonb3oBatbes Teopemoit [ludaropa ans pemieHuss reoOMETpUYECKUX M MpaKkTU4YecKuX 3aaad. CTpouTh
MaTEMaTUYECKyl0 MOJIeJb B IPAKTUYECKUX 3ajadax, CaMOCTOSTENbHO JielaTh 4YepTéX M HaxXOIUTh
COOTBETCTBYIOILINE JJINHBI.

Bnanerp moHsATHSIMU CHUHYca, KOCMHYyCa M TaHI€HCa OCTPOrO Yyria MPsIMOYTOJIBHOTO TPEeYrojbHUKA.
[Tonb30BaThCs ATUMH MOHATUAME JIJIS pELICHHS] MPAKTUYECKUX 3a/1a4.

Boraucnare (pa3auyHBIME CIIOCOOAMM) IUIOMIAb TPEYrojdbHUKA W IUIOIIAJAM MHOTOYTOJNBHBIX (uryp
(monb3ysich, r7ie He00X0UMO, KAJIbKYJIATOpOM). [IpUMEHATH MOTy4YeHHbIE YMEHUS B IPAKTUYECKUX 3a/1a4ax.

Bnaners MOHATHAMU BIMCAHHOTO U IIEHTPAJIBHOTO yria, UCIOJIb30BaTh TEOPEMbI O BIUCAHHBIX YIJIaX,
yriax MeXAy XopAaMHu (CeKYIIUMH) U YTIIe MeX 1y KacaTelbHON U XOpOW MPHU PEeIICHUU TeOMETPUUYECKUX 3a7au.

Brnagerb  moHATMEM ~— ONKMCAHHOTO  YETBIPEXYTOJNIbHHMKA, IMPUMEHATh  CBOMCTBA  ONMCAHHOIO
YEeTBIPEXYTOJIbHUKA NIPU PELICHUU 3a/1a4.

[TpuMeHsTh ONyYeHHBIC 3HAHKUS HA MPAKTUKE — CTPOUTHh MaTeMaTUYECKUE MOJAETH ISl 3a]1a4 peaibHOn
YKU3HU U MPOBOJIUTH COOTBETCTBYIOIINE BHIYUCIICHUS C PUMEHEHUEM M0I00US ¥ TPUTOHOMETPUH (TIOIB3YSICH,
r/1e He00X0IUMO, KAIIbKYJISITOPOM).

K xoHiy o0yuenus B 9 kiaacce 00yJaromuiics MOIyYUT CIECTYIONIUE TPEIMETHBIE PE3yIbTAThI:

3HaTh TPUTOHOMETpPUYECKHE (QYHKIHUU OCTPHIX YIJIOB, HAXOIUTh C UX MOMOIIBIO PA3IHUYHBIE JIEMEHTHI
OPSMOYTOJIBHOTO TPEYrojbHHUKA («peIIeHUue MPSIMOYTOJIbHBIX TPEyrojJbHUKOB»). Haxoauths (¢ MOMOILBIO
KaJIbKYJIATOPA) AJIUHBI U YIJIbI 111 HETAOIMYHBIX 3HaYCHUH.

[Tonb30BaTbes  QopMyiaamMu TpPUBEIEHUS W OCHOBHBIM TPUTOHOMETPUYECKHUM TOXKJIECTBOM IS
HAXO0KJICHUS COOTHOLIEHUN MEXAY TPUTOHOMETPUUYECKUMHU BETUYMHAMMU.

Hcnonp30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB Ul HaXOXKICHMS Pa3JIMYHbBIX JIEMEHTOB TPEYTrOJIbHHUKA
(«peleHne TpeyroJbHUKOBY), IPUMEHSTh UX MPU PEUIEHUH F€OMETPUUECKUX 3ajau.

Brnaners monaTusiMu TpeoOpa3oBaHUS MOJ00Ms, COOTBETCTBEHHBIX JJIEMEHTOB MOJOOHBIX (uryp.
[Tonb30BaThcs CBOMCTBAMHU MOMO00US MPOU3BOJIBHBIX (DPUTYp, YMETh BBIYHMCIATH JJIMHBI U HAXOJIUThH YIJBI Y
nono6HbIX ¢uryp. IlpuMeHaTs cBoiicTBa Mmom00MsT B MPAaKTHUECKUX 3a/ladaX. YMETh NPUBOJUTH MPUMEPHI
N0JI00OHBIX (PUTYP B OKPY’KaIOILIEM MUPE.

[Tonb30BaTbes TeOpeMaMHu O MPOU3BEACHUU OTPE3KOB XOPJ, O MPOM3BEICHUHM OTPE3KOB CEKYIIMX, O
KBaJIpaTe KacaTelbHOM.

[Tonb30BaThbcs BEKTOpaMH, MOHUMATh MX TE€OMETPHUUECKUUW U (DU3MYECKHM CMBICI, TMPUMEHATH UX B
pelIeHUHd TeoMeTpudecKux U (usmueckux 3aaad. [IpUMeHSTH CKalsipHOE NPOU3BE/IEHHUE BEKTOPOB IS
HAXO0X/IEHUs JJIMH U YIJIOB.

[Tonp30BaTbCcs METOIOM KOOPAMHAT HA IJIOCKOCTH, NMPUMEHATH €ro B PEIIEHUH TIE€OMETPUUECKHX U
MpPaKTUYECKHX 3a]1a4.

Bnaners moHATHUSMU NPaBUILHOTO MHOTOYTOJIBHUKA, UTMHBI OKPY)KHOCTH, JJIUHBI TyTH OKPYKHOCTH U
paAMaHHON MEphI YIila, yMETh BBIYMCIATH IUIOIIAb Kpyra U ero yacred. [IpuMeHsTh mojlyueHHbIE YMEHUS B
MPaKTUYECKHX 3a/1ayax.



Haxomute ocu (WM LEHTPHI) CUMMETpUU (GUTYp, MPUMEHSATh IBMKEHUS IUIOCKOCTH B MPOCTEHIINX

CIIy4asix.

HpI/IMeHHTB IIOJIYYCHHBIC 3HaHHWA Ha IMPAKTHUKE — CTPOUTHh MATEMATUYCCKUE MOACIIN JIA 3aaa4 peaﬂBHOﬁ

KHM3HA W TIPOBOJHUTH COOTBETCTBYIOIIME BBIYMCICHUS C IMPUMEHEHHEM IOJOOHMS M TPUTOHOMETPHUYECKHX
GyHKUUH (MOIB3YSICh, T HEOOXOIMMO, KaTbKYISITOPOM).

METANPEAMETHBLIE PE3YJIbTATHBI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Y4eOHbIe AeiicCTBUS
Ba3oBble JJornyeckue aeicTBu:

BBISBJIITh M XApaKTEpU30BaTh CYLIECTBEHHbIE IPU3HAKM MaTeMaTHYECKUX OOBEKTOB, IOHITUH,
OTHOWICHWA MEXAy TOHATHAMH, (OpMyTUpoBaTh ONpeNeNeHHs] TOHSATHH, YCTaHABIMBATh
CYIIECTBEHHBIH MpPHU3HAK KIacCU(UKAMM, OCHOBAaHUS Uil OOOOIICHWS M CpaBHEHUS, KPUTEPHUU
IIPOBOAMMOIO aHAJIN34;

BOCIPUHUMATh, (OPMYIUPOBATh U MPeoOpa30oBbIBATh CYKIEHUS: YTBEPAUTEIbHbBIE U OTPULIATENIbHBIE,
€/IMHUYHbIE, YaCTHbIE U O0IIME, YCIOBHBIE;

BBISIBIISITh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M WM TPOTUBOpEYHs B (PaKTax, ITaHHBIX,
HAOJIIOACHUAX U YTBEPXKICHMSX, MpeasaraTb KpUTEpUU JJs BBIABICHHUS 3aKOHOMEPHOCTEH U
MPOTHUBOPEUHNL;

JIeJIaTh BBIBOJBI C UCIIOJb30BaHUEM 3aKOHOB JIOTHKH, ACIYKTUBHBIX U MHAYKTUBHBIX YMO3aKIIOUCHUH,
YMO3AKJIFOUEHUH 10 aHAJIOTHH;

pa3buparh J0Ka3aTeNbCTBA MAaTEMaTUYECKUX YTBEPXKAECHUH (IIpsMble U OT MPOTHBHOIO), IPOBOJUTH
CaMOCTOSITENIbHO HECJIOXKHbBIE JI0Ka3aTeIbCTBA MaTEMaTUUECKUX (PAKTOB, BBICTpauBaTh apryMEHTaLUIO,
IPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE PACCYXKACHMUS;

BbIOMpATh CIIOCOO pelieHus yueOHOU 3a7aun (CpaBHUBATh HECKOJBKO BapHAHTOB PELICHMsI, BEIOUPAThH
HauboJee MOAXOAALIUI C yUETOM CaMOCTOSATEIbHO BbIIETICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBaTe/IbCKHe 1eiCTBUA:

MCIIOJIb30BaTh BOMPOCHI KAaK HMCCIEA0BATEIbCKUN MHCTPYMEHT IMO3HAHUsS, (OPMYIUPOBATH BONPOCHI,
dbukcupyronme MNpoTHBOpeure, MpobdJIeMy, CaMOCTOSTENbHO YCTaHABIMBATH HCKOMOE U JIaHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE,

MPOBOAWTH TIO CAMOCTOSITENILHO COCTAaBIEHHOMY IIJIaHy HECIOXKHBIM SKCIEPUMEHT, HeOOoNbIIoe
WCCJICJIOBAHKE 10 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMAaTHYECKOTO 00BEKTa, 3aBUCHMOCTEH OOBEKTOB
MEXIy COOO0M;

CaMOCTOSITENIbHO (hOpMYyJIMPOBaTH 0OOOIIEHUS U BHIBOIBI 110 PE3YJIbTaTaM MPOBEIEHHOTO HAOTIOICHNUS,
WCCJICJIOBAHMSI, OIICHUBATH JIOCTOBEPHOCTH TIOJYYSHHBIX PE3yJIbTaTOB, BBIBOJOB U 0000IIECHUIA;
IMPOTrHO3UPOBATHE BO3ZMOXKHOC Pa3BUTHUC MMPOLECCA, 4 TAKKC BBIIBUTaTh MPCAIIOJIOXKEHUA O €0 Pa3BUTHU
B HOBBIX YCJIOBUSAX.

Pabora ¢ nnopmanmeii:

BBISIBJISITH HEJOCTATOYHOCTh M HM30BITOUYHOCTh MHGOpPMAIUU, JAHHBIX, HEOOXOAUMBIX ISl pEIICHUS
3a]1auu;

BBIOMPATh, AHATM3UPOBATH, CHCTEMATU3HPOBATh U MHTEPIPETUPOBATH MH(POPMAIIUIO PA3TUUYHBIX BUI0B
U GOpM IpeCTaBICHHUS;



BBIOMpaTh (hopMy MpeAcTaBICHHS WHPOPMAIMM W WUIIOCTPUPOBATH pPEIIaeMble 33/a4d CXEMaMH,
IyarpaMMamMu, HHOU TpaduKoi 1 UX KOMOMHAIUSMH;

OLICHMBATh  HAAEKHOCTh HMHGOPMALUHM IO  KPUTEPUSAM, NPEAJIOKEHHBIM  YYUTEIEM  HIIH
c(OpMyYITHPOBAHHBIM CAMOCTOSTENHHO.

KOMMyHI/IRaTHBHbIe YHuBEpCaJdbHbIC yqeﬁnble aelcTBHUA:

BOCIIPHHUMATh U (DOPMYITUPOBATh CY)KJICHHS B COOTBETCTBUU C YCIOBHSIMH M IIENISIMU OOIICHUS, SICHO,
TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PCHHS B YCTHBIX U MUCHbMEHHBIX TEKCTaX, 1aBaTh IMOSICHEHUS
10 XO/y pEIIeHUs 3a/1a4, KOMMEHTUPOBATh MOJYYCHHBIH PEe3yiIbTaT;

B X0/ OOCYXICHHsI 33J]aBaTh BOIIPOCHI IO CYIIECTBY OOCYKIAaeMOW TEeMBI, POOJIEMBI, periacMon
3aJ]aui, BBICKA3bIBaTh WJICH, HAIICJICHHBIC HA IIOMCK PEIICHHs, COIMOCTaBJISTh CBOHM CYKICHHUS C
CYXJICHUSIMH JPYTUX YYaCTHHKOB JHajora, OOHApy>KMBaTh pa3IMuMe M CXOJACTBO TIO3UIHHA, B
KOPPEKTHOH popme hopMyIHpOBATH pa3HOTIACHS, CBOM BO3PAKEHUS;

NPEJCTABIIATh PE3yAbTAaThl PEIICHUS 3a7auH, SKCIIEPUMEHTA, NCCIIECAOBAHMSI, TPOEKTA, CAMOCTOSITEIHLHO
BbIOMpaTh OpMAT BBHICTYIJIEHUS C YUETOM 33/1a4 IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH;

NOHMMAaTh ¥ HWCIOJb30BATh MPEHMYIIECTBA KOMAHIHOW W MHIMBUAYAJIHHOW pabOTHI MPH pPELICHUH
y4eOHBIX MaTeMaTHUECKUX 3a]1a4;

NPUHUMATh [€JIb COBMECTHOH JeATeNbHOCTH, IUIAHUPOBATh OPTaHHM3aldI0 COBMECTHOH paboTHl,
pacrpenesiath BUIbI paboT, MOTOBapUBAThCs, OOCYXIATh MPOLECC M Pe3ysbTaT padoThl, 0000IIaTh
MHEHHS HECKOJIbKUX JIFOJICH;

y4acTBOBaTh B IPYIMIOBBIX (hopMax paboOThl (0OCYKACHUS, OOMEH MHEHUSIMH, MO3TOBBIC IITYPMbI U
JPYTHUE), BBIMOIHATH CBOK YacTh Pa0OThI MU KOOPIAWHUPOBATH CBOU JCHCTBUS C JPYTUMH YJICHAMH
KOMAaH/IbI, OLICHUBATh KA4€CTBO CBOETO BKJIA/Ia B OO MPOIYKT MO KPUTEPHUSIM, CHOPMYTUPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranmn3anus:

CaMOCTOSITENIFHO COCTaBJIATH IJIaH, aJITOPUTM DELICHUs 3ajjaud (MM €ro 4acTh), BBIOMpPATh CHoco0
pelIeHuss ¢ y4€TOM HUMEIOIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEW, apryMeHTUPOBaTb MU
KOPPEKTHPOBATh BApUAHTHI PELICHUI ¢ yU€TOM HOBOM MH(pOpMAIIUH.

CﬂMOKOHTpOJIb, IMOLIMOHAJLHBLIA HHTEJLJIEKT:

BJIQJIETh CIIOCOOAMM CaMOIIPOBEPKHU, CAMOKOHTPOJISI ITpoLiecca U pe3yiabTaTa pelieHns MaTeMaTH4eCK oM
3a/1a4i;

MpPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPH PEIICHUH 3a/1a4d, BHOCHUTH KOPPEKTHUBHI B
JESITENIbHOCTh Ha OCHOBE HOBBIX OOCTOSATEIHCTB, HAWJCHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;
OLICHMBAaTh COOTBETCTBHME pe3yJIbTaTa ACSATENIbHOCTH MOCTaBICHHOW LEIH M YCIOBUSAM, OOBSICHSTH
MPUYMHBI TOCTHKEHUS WIH HEIOCTIKEHUS 1[EJIH, HaXOUTh OIUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY
OTIBITY.



Ilepeyenns (koauduKaToOp) NpPoBepPsieMbIX
TPeOOBAHNH K MeTanpeIMeTHBIM Pe3yIbTaTaM 0CBOEHHS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOI'O 00111€r0

o0pa3zoBaHus
Kon [IpoBepsiembie TpeOOBaHUS K METANPEAMETHBIM Pe3yIbTaTaM OCBOCHUS
MIPOBEPSIEMOTO | OCHOBHOM 00pa30BaTEIbHOM MPOTrPaMMBbl OCHOBHOTO 00IIIET0 00pa30BaHUs
TpeboBaHuUs

1.14 BbISIBISTE NMPUUUHHO-CIICICTBEHHBIE CBSI3M TNPU W3YUYCHUU SIBICHUN U
IIPOLIECCOB

1.1.5 Jlenate  BBIBOABI C  HWCIOJB30BaHUEM  JCAYKTUBHBIX W  HWHIYKTHBHBIX
YMO3aK/IIOYEHUH, YMO3aKJIIOUEHU 10 aHaJoruu, (popMynHpoBaTh THIOTE3bI O
B3aMMOCBS3SX

1.1.6 CamMocTosATenbHO BBIOMpaTh CHOCOO pemeHus ydueOHOM 3amauu (CpaBHUBATH
HECKOJIbKO BapHAHTOB pPEIICHHs, BBHIOMpAaTh Hanbojee MOIXOSAIIUN C y4eToM
CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUEB)

1.2 bazoBsie nccrnenoBaTebCcKue JeCTBUS

1.2.1 [IpoBoAMTh 1O CaMOCTOSITEILHO COCTABJIEHHOMY IUJIaHY OIIBIT, HECJIOKHBIN
9KCIIEPUMEHT, HEOOJIbIIIOEe HCCIEA0BAaHUE [0 YCTAHOBJICHHIO OCOOEHHOCTEH
00BbeKTa M3Y4YEHHUs, IPUUUHHO-CIEACTBEHHBIX CBSI3€H U 3aBUCHUMOCTEN OOBEKTOB
MeXy coO0i

1.2.2 OnenuBaTh Ha TNPUMEHUMOCTH U JIOCTOBEPHOCTh  MHGOpPMAIIHIO,
MOJIYYEHHYIO B X0/ UCCIIEJOBaHUS (IKCIIEPUMEHTA)

1.2.3 CamocTtosaTenbHO (opMyIupoBaTh 0000IIEHUS M BBIBOABI IO pe3yjbTaTaM

IMPOBCACHHOT'O Ha6J'IIOI[CHI/I$I, OIlbITa, HCCJICOOBAHUA, BJIAACTH HHCTPYMCHTAMU
OLCHKU JOCTOBCPHOCTHU IMOJTYYCHHBIX BBIBOAOB U 0606H_ICHI/II71




1.1.4

BBISIBIIAT NIPUYUHHO-CIICICTBEHHBIC CBS3M TP W3YYCHUH SIBJICHUU H
TPOIIECCOB

1.1.5 Jlenate  BBIBOABI C  UCHOJB30BAaHUEM  JACAYKTUBHBIX W  HMHIYKTHBHBIX
YMO3aK/IIOYeHUH, YMO3aKIIOUEHUI M0 aHajJoruu, (popMynupoBaTh THUIOTE3BI O
B3aMMOCBS35X

1.1.6 CamocrosTenbHO BbIOMpATh CMOCOO pemieHus yueOHO# 3ajmauu (CpaBHUBATbH
HECKOJIbKO BAapUAHTOB peIleHUs, BbIOMpaTh HauboJiee MOAXOASIIUNA C y4EeTOM
CaMOCTOSITENILHO BBIJICJIEHHBIX KPUTEPUEB)

1.2 ba3oBble uccnenoBarenbCKkue 1eHCTBUS

1.2.1 [IpoBoAMTh O CaMOCTOSITENILHO COCTABIEHHOMY IIJIaHY OIIBIT, HECIIOXKHBIN
9KCIIEPUMEHT, HEOOJIbIIIOEe HCCIAEA0BAaHUE [0 YCTAaHOBJICHHIO OCOOEHHOCTEH
00BEKTa M3Y4EHUSs], TPUINHHO-CIICJICTBEHHBIX CBS3€H M 3aBUCHMOCTEH OOBEKTOB
MeXy coO0i

1.2.2 OneHuBath Ha NPUMEHUMOCTh M JIOCTOBEPHOCTh  HH(OPMAIIUIO,
MOJIYYCHHYIO B XO/I€ UCCJICI0OBAHUS (IKCIIEPUMEHTA)

1.2.3 CamocTosTenpbHO (HOpMYIUpPOBaTh OOOOIIEHUS ¥ BBIBOABI IO pe3ybTaTaM
MPOBEJICHHOTO HAOIOJIEHUS, ONbITA, HCCIENOBAaHUS, BIAAECTh WHCTPYMEHTAMHU
OLICHKH JIOCTOBEPHOCTH IOJYyYEHHBIX BBIBOJOB U 0000IICHUI

1.2.4 [Tporno3upoBaTh BO3MOXKHOE AajibHEMHIee pa3BUTHE MPOLECCOB, COOBITUN U MX
MOCIEACTBHSI B AHAJOTHYHBIX WM  CXOJHBIX  CHUTYallUsX, BBIIBUTATH
MPEMONIOKEHNS 00 UX PA3BUTHUU B HOBBIX YCIOBUAX M KOHTEKCTAX

1.2.5 Hcnonp30BaTh BOMPOCH KaK HCCIIEI0BATENbCKIII HHCTPYMEHT MO3HAHMUS,
(GbopMynupoBaTh BONPOCH], (PUKCHUPYIOLIUE Pa3pblB MEXIY PEaJbHBIM U
JKENMaTeNbHbIM ~ COCTOSIHUEM  CUTyallud, OOBEKTa, CaMOCTOSTENHHO
yCTaHaBJIMBaTh UCKOMOE U JIaHHOE;
dbopMupoBaTh TUNOTE3y 00 HCTHUHHOCTH COOCTBEHHBIX CYXKICHUU H
CYXJIEHUH IPyTUX, apryMEHTHPOBATH CBOIO MO3UIINIO0, MHEHUE

1.3 Pab6ota ¢ undopmanueit

1.3.1 [IpumeHsTh pa3auyHble METOJbI, HHCTPYMEHTHI U 3aIpPOChI PU MOUCKE U 0TOOpE
uH(pOpMAaIlMK WU JAaHHBIX U3 MCTOYHUKOB C yUETOM TMPEUIOKEHHON ydeOHOM
3a]]auu M 33JJaHHBIX KPUTEPHEB

1.3.2 BreiOupats,  aHanMM3MpoOBaTh, CHUCTEMAaTHU3HPOBaTh W  UHTEPIPETUPOBATH

UH(OPMALIHIO PA3TUYHBIX BUAOB U (HOpM IpeCTaBICHUS;
HAXOJHUTh CXOIHbIE apIyMEHTHI (MMOATBEPKAAIOIINE UM OIPOBEPrarolue OAHY U
Ty %€ UJCI0, BEPCUIO) B pa3IMYHBIX HH(POPMAIIMOHHBIX HUCTOYHHMKAX




1.3.3 CamMocTosATeIbHO BRIOUPATh ONTUMAIbHYIO GOpMY IpecTaBIeHUs UHGOPMAIIUU U
WUTIOCTPUPOBATh pelIacMble 3a/1a4i HECJIOKHBIMU CXEMaMHU, JuarpaMMaMu, HHOM
rpaduKoi U UX KOMOMHAITUSAMU

1.34 OneHuBaTh HAJACKHOCTh WH(MOPMAIIUU IO KPUTEPHUSAM, MPEAIONKECHHBIM
He1arornyeckuM paboTHUKOM HITH C(HOPMYTHUPOBAHHBIM CAMOCTOSTEIBHO

1.3.5 D¢ heKTHBHO 3aIOMUHATD U CUCTEMATU3UPOBATh HH(POPMALIHIO

2 KommynukatusHeie VY /]
2.1 Obenue

2.1.1 BripaxkaTh ce0s (CBOIO TOUKY 3pEHHs) B YCTHBIX U TUCHbMEHHBIX TEKCTaxX

2.1.2 B xone nuanora u (Uin) IUCKYCCUU 33J1aBaTh BOIPOCHI 110 CYIIECTBY 00CYKIaeMOn
TEMBbl U BBICKA3bIBaTh WJEU, HAICJICHHbIE HA pEIICHUE 3aJa4d U MOJJepKaHHe
0J1ar0KeIaTeIbHOCTH OOIICHHS;

COTOCTABJISITh CBOM CYXJACHUSA C CYXICHUAMU JPYTUX YYaCTHUKOB JHAJIOTra,
0OHapyXUBaTh Pa3IM4YKe U CXOJCTBO MO3ULUI

2.13 [TyOnu4HO TPEACTAaBISATh PE3YNbTAaThl BBINOJIHEHHOTO OMbITa (IKCIEPUMEHTA,
UCCJIEIOBAHMSI, IPOEKTA);

CaMOCTOSITENIbHO BBEIOMPATh (hOpMAaT BHICTYIICHUS C YI€TOM 33J1a4 IPE3eHTANUU 1
OCOOCHHOCTEHl ayqUTOPUU U B COOTBETCTBUM C HHUM COCTaBIIATH YCTHBIE U
MUCbMEHHBIE TEKCTHI C UCIOIb30BAHUEM WIUTFOCTPATUBHBIX MaTepUaoB

2.14 Bocnpuaumats u popMyaupoBaTh CYKACHUSI, BBIPAXKATh SMOIIMH B COOTBETCTBUU
C IEJISIMU U YCTIOBUSIMU OOIIICHMS;
pacrio3HaBaTh HeBepOaJbHble CpeJCTBa  OOIIEHMs, TOHUMAaTh 3HAa4YEeHUE
COLIMAJIBHBIX 3HAKOB, 3HaThb M PAcClO3HaBaTh MPEANOCHUIKA KOH(IMKTHBIX
CUTYaIlui U cMsIr4aTh KOH(DIUKTHI, BECTH IEPETOBOPHL;

MOHMMATh HAMEpPEHUs JAPYTUX, MPOSBIATH YBAKUTEIbHOE OTHOILIEHUE K
cobeceTHUKY U B KOPpeKTHO! (opMme popMyTupoBaTh CBOM BO3PAKEHHUS
2.2 CoBMecTHas AeITEIbHOCTD
2.2.1 [loruMaTe W WCHOJIB30BaTh NPEMMYIIECTBA KOMAHJHOW W WHIVMBUIYaJIbHON

paboThl MPU pElICHUH KOHKPETHON MpOoOJieMbl, 00OCHOBBIBATh HEOOXOAMMOCTH
MPUMEHEHHUs TPYNIOBBIX (OPM B3aWMOJEUCTBUS MPU PEUICHUHM MOCTAaBICHHON
3a/1a4u;

IMPUHHUMATE LECJIb COBMECTHOU ACATCIIBHOCTHU, KOJUICKTUBHO CTPOHUTH ﬂeﬁCTBHﬂ 10
ee JOCTHKCHHIO: paclpeiesiTh pOJid, JOTrOBapUBaTLCSA, 00CYXKIaTh MPOLECC U
pe3ynbTaT COBMECTHOM pabOTHI;

yMeTh 0000IIaTh MHEHUS HECKOIbKHX YeJIOBEK, TMPOSIBISATh TOTOBHOCTH
PYKOBOJUTD, BBIIOJIHATHE MMOPYUYCHHA, ITIOAYUHATHCA,

TUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOW pabOThI, OMPENesITh CBOIO POIb




(c yu4eToM IpeArnovYTeHUuI 1 BO3MOXKHOCTEH BCEX YYAaCTHHUKOB B3aUMOJICHCTBHS),
pactpenenaTh 3a4adyd MEXAy WICHAMH KOMAaH[Ibl, Y4acTBOBAaTh B TPYIIOBBIX
dbopmax paboThI (00CYKIeHUS, 0OMEH MHEHUH, ""MO3TOBBIC IITYPMBI" ¥ HHBIC);
BBITIOJHSATH CBOIO YacTh Pa0OTHI, JOCTUTATh KAYECTBEHHOT'O PE3YyIhTaTa IO CBOEMY
HAIPaBJICHUIO U KOOPAMHUPOBATH CBOU JICHCTBHS C IPYTMMH YJICHAMU KOMAaH/IbI;
OIICHMBATh Ka4eCTBO CBOETO BKJIaJAa B OOIMUNA TPOAYKT IO KPUTEPHSIM,
CaMOCTOSITENIbHO  COOPMYJTUPOBAHHBIM  YYaCTHUKAMH  B3aHMMOJCHUCTBUS;
CpPaBHHMBATh PE3YJIBTATHI C HCXOIHOM 3a/1aueii ¥ BKJIAJl KOKOTO YICHa KOMaH/IbI B
JOCTIDKEHUE PE3YJIbTaTOB, pa3leiisiTh cepy OTBETCTBEHHOCTH W TIPOSIBIISATH
TOTOBHOCTH K MPEJIOCTABICHUIO O0TYETa TIepe]] TPYIIOi

Perynsatusnbie YV ]|

3.1

Camoopranuzarus

3.1.1

BrIsBiATE Ip00IEMBI TS PEIICHHS B KU3HEHHBIX M y4eOHBIX CHUTYallUsX;
CaMOCTOSITENIBHO COCTAaBJIATh AJITOPUTM PELICHHUs 331a4K (WK ero 4acTh),
BBIOMpPATh CIOCOO pemieHus yu4eOHOH 3aJadd ¢ Y4eTOM HMMEIOIINXCS
pecypcoB M COOCTBEHHBIX  BO3MOYKHOCTEH, apryMEeHTHpOBaTh
IIpeyIaracMple BApUAHTHI PEILICHUN

OpueHTHpOBaThCS B Pa3IMYHbIX MOAX0AAaX MPUHATHS pellleHUuH (MHANBUYaJIbHOE,
NPUHATHE PEIICHHS B TPYIITE, IPUHATUE PEIICHUI TPYIIION);

COCTaBJIATh IUIAaH JEWUCTBUM (IUIaH pealu3allud HaMEYEHHOI'O ajropuTMa
pellleHus1), KOPPEKTUPOBATh MPEIJIOKEHHBIA alrOpUTM C YYETOM MOJTYYCHHUS
HOBBIX 3HaHUH 00 N3y4aeMOM OOBEKTE;

JieNaTh BRIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIIeHUE

32

CaMOKOHTpOJIb

3.2.1

Braanets criocooaMu CaAMOKOHTPOJIsA, CAaMOMOTHBAIlUN U pe(I)J'ICKCI/II/I

322

BHocuts KOPPCKTHUBBI B MACATCIIBHOCT Ha OCHOBC HOBBIX O6CTO$ITCJ'ILCTB,
N3MCHHUBIINXCA CHTyaHHﬁ, YCTAHOBJICHHBIX OH_II/I60K, BO3HHUKIIHUX pr,[[HOCTCfI

323

I[aBaTB AZICKBATHYIO OLICHKY CUTYyallUX U MPEAjiaraTth 1mjiad €€ U3MCHCHHA,
YUUTBIBATb KOHTEKCT M IPEIBHUIETb TPYAHOCTH, KOTOpPBIE MOTYT
BO3HUKHYTh MpPU PELICHUH y4eOHOW 3ajaud, aJanTHpOBaTh peIlleHue K
MEHSFOIUMCS 00CTOSTENbCTBAM;

OOBSACHATh MPUYMHBI JTOCTHKEHUS (HEIOCTUXKEHUS) PEe3yJIbTaTOB JESATENbHOCTH,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OINBITY, YMEThb HAaXOAWTh IIO3UTUBHOE B
MIPOU3OIIEIIEH CUTYALINH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIOBUAM




33

OMOIMOHAILHBII UHTEIEKT

3.3.1

Pasznuyarhb, Ha3bIBaTh U YIPABIATH COOCTBEHHBIMU IMOLIUAMU U
SMOLIUSIMH IPYTHUX;

BBISBJISITH U AaHAJTM3UPOBATH MPUIHHBI SMOIIUN;

CTaBUTh ce0s Ha MECTO [PYroro 4YeioBeKa, MOHUMATh MOTHBBI U
HaMepeHus JPyroro;

peryiupoBarh crioco0 BhIPaXKEHUS SMOIIHIA

3.4

[TpunsiTue ceds u 1pyrux

34.1

OcCo03HaHHO OTHOCHUTBHCS K JPYTOMY YEJIOBEKY, €r0 MHEHHIO; IPU3HABATH
CBOE IIPAaBO Ha OUIMOKY M TaKoe e MpaBo JIPYyroro; NpUHUMATh ceds u
JIpYTUX, HE OCYXAas;

OTKPBITOCTh ce0e U IPyTuM;

0CO3HaBaTh HEBO3MOXKHOCTb KOHTPOJIUPOBAThH BCE BOKPYT




TEMATHYECKOE INTAHUPOBAHHME, 7 KJIACC

Ne ni/n

Tema ypoka

Koanuec
TBO
aKaJaeMu
YeCKHX
4acoB

Bua nesiteibHOCTH

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTeJibHbIE

pecypchbl

Paznea 1. Ilpocreiimue reomerpuyeckne (purypsl u ux cBoiicrea. 3mepenune reoMeTpu4ecKux
BeJnuuH, 14 yacos. KP — ner, IIP — Her.

IIpocreiimne
r€OMETPUYECKHUE
00BEKThI

MHOroyroyisbHUK,
JIOMaHas

CMexHbIe U
BEPTHUKAIbHBIE YTIIbI

CMexHbBIE U
BEPTUKAJIbHBIE YTJIIbI

CMexHbIE U
BEePTHKAIBHBIC YTIIBI

CMexHbIe U
BEPTUKAIIbHBIC YTIIbI

CMexHBIE U
BEPTHUKAIbHBIE YTIIbI

CMexHbIE U
BEPTHUKAIbHBIE YTIIbI

N3mepenue
JIMHEWHBIX U
YIJIOBBIX BEJIMYHH,
BBIYHCIICHHUE
OTPE3KOB U YIJIOB

10

N3mepenue
JIMHEWHBIX U
YIJIOBBIX BEJIMYMH,
BBIYHCIICHUE
OTPE3KOB U YIJIOB

11

N3mepenue
JIMHEUHBIX U

dopmyIUpOBATH
OCHOBHBIE MTOHATHUS U
ONpeIEeTCHUS.
PacnioznaBatp
U3YYEHHbIE
reOMEeTPUYECKHE
(burypsl, OrpeaeaTh
UX B3aUMHOE
pacroJiokKeHue,
BBIIIOJIHATH YEPTEXK MO
YCIIOBHIO 33J1a4H.
[IpoBoauTH
IIpoCTeNIne
MIOCTPOEHHUS C
MOMOUIBIO LIUPKYJIS U
JIUHENKH. M3MepsaTs
JIMHEWHBIE U YIJIOBBIE
BEJIMYMHBI
rEOMETPUUYECKUX U
IIPAKTUYECKUX
00BexToB. OnpenensTsb
«Ha TJ1a3» pa3Mephl
peabHBIX 0OBEKTOB,
MIPOBOAUTH IPYyOYIO
OILICHKY UX Pa3MepOB.
Pemars 3amaun Ha
BBIUHCIIEHUE JJINH
OTPE3KOB U BEITUYHH
yrios. Pemats 3agaun
Ha B3alMHOE

but6mmoreka [IOK
https://m.edsoo.ru/8866b724

bubnuorexa [IOK
https://m.edso00.ru/8866¢cbba

bubmnoreka IIOK
https://m.eds00.ru/8866¢5c0

bubmnoreka IIOK
https://m.edsoo.ru/8866¢c7be

but6mmoreka [IOK
https://m.edsoo.ru/8866c3ea




YIJIOBBIX BEJTUYHH,
BBIYHCIICHHE
OTPE3KOB U yIJIOB

N3mepenue
JIMHEUHBIX U

pacmoIoKeHue
TE€OMETPUUYECKUX
¢uryp. ITpoBoauTh
KJ1acCU(UKAIUIO YTIIOB,
BBIYUCIISTh INHEHHBIC U

12 YIJIOBBIX BEJIMYUH, YTTIOBBIC BETTHIHHBI,
BBIYUCIICHUE IIPOBOJHUTD
OTpPE3KOB U yIJIOB HEOOXO0/IMMbIC
JIOKa3aTelIbHbIC
Ilepumerp u
aCCY>K/JICHUS.
wionane Guryp, paccyxa
13 3HAKOMUTHCS C
COCTABJICHHBIX U3 .
HUCTOPUEN pa3BUTHUSA
PSIMOYTOJIBHUKOB
reOMeTpUHn
Ilepumerp u
14 wioniaae Guryp,
COCTaBJICHHBIX U3
PSIMOYTOJIBHUKOB
Pa3nea 2. Tpeyroabnuxm, 22 yaca. KP — 1, IIP — ner.
[TonsiTre 0 paBHBIX PacnioznaBate mapsl
TPEYroJIbHUKAX U aBHBIX TPEYTOJIbHUKOB
15 . . P peyr ( bubnuorexa [JOK
MIEPBUYHBI Ha rOTOBBIX UepTexkax (c
P p https://m.edso00.ru/8866ce80
MIPEICTABJICHUS O YKa3aHHeM MPU3HAKOB).
paBHBIX (UTYpax BeiBoauTh ciaeacTBus
Tpu npuzHaka (paBeHCTB Eu6 10K
nonroTexa
16 paBeHCTBa COOTBCTCTBYIOIUX
https://m.edsoo.ru/8866d1fa
TPEyroIbHUKOB AJIEMEHTOB) U3 PABEHCTB
Tpu npusHaka TPEYTrOJIbHUKOB.
bubnmnoreka [JOK
17 papenetpa DopyIpoBar: https://m.ed . /8866434
. PS://M.€dSO0.1ru €
TPEYTONBHIKOB OTIPEICTICHUS:
OCTPOYTOJIBHOTO
Tpu npu3Haka poyr ’
13 TYHOYTOJIbHOTO, bubnuoteka [JOK
ABEHCTBA
P MPsIMOYTOJIBHOT O, https://m.edsoo.ru/8866e01e
TPEYTOJIbHUKOB
paBHOOEIPEHHOTO,
Tpu nipusHaka PaBHOCTOPOHHETO
19 paBeHCTBa TPEYIOTbHHKOB;
TpEYroIbHUKOB OMCCEKTPHUCHI, BHICOTHI,
Tpu npuzHaxa MeIHWaHbl TPEYTOJILHUKA;
20 paBCHCTBA CEPEaUHHOTO
TPCYToJILHUKOB NEePIEHIUKYIISpA
Tpu npuzHaka OTpe3Ka; epuMeTpa
but6mmorekxa [IOK
21 paBeHCTBA TPEYTOJIbHUKA.
https://m.edsoo.ru/8866e88e
TPEYTrOJbHUKOB DopMyIUpPOBATH




22

IIpusnaku paBeHCTBA
IIPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB

23

IIpu3Haku paBeHCTBa
IIPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB

24

CBOICTBO MeIMaHBI
PSIMOYTOJIBHOTO
TPEYTOJIbHUKA,
MPOBEIEHHOM K
TUIIOTEHY3¢e

25

CBOICTBO MeIMaHBI
PSIMOYTOJIBHOTO
TPEYroJIbHUKA,
MPOBEIEHHOM K
TUIIOTEHY3€

26

PaBHOOenpeHHBIE U
PaBHOCTOPOHHHE
TPEYroJbHUKU

27

IIpu3Haku u
CBOMCTBA
paBHOOCIPEHHOTO
TpeyrojbHUKa

28

IIpu3Haku u
CBOMCTBA
paBHOOEAPEHHOTO
TpeyrojbHUKa

29

IIpu3Haku u
CBOMCTBA
PpaBHOOEAPEHHOTO
TpeyrojbHUKa

30

HepasencrtBa B
reOMeTpUn

31

Hepasencrsa B
reOMETpUHU

32

HepasencrtBa B
reOMETpUHU

33

Hepasencrsa B
reOMeTpUU

CBOMCTBA U NIPU3HAKU
pPaBHOOEIPEHHOTO
TpeyrojabHuka. CTpouThb
YEepTEXKH, PEIIaTh 3aa4n
C TIOMOIIIBIO HAXO0KICHUS
PaBHBIX TPEYTOJIbHUKOB.
IIpuMeHATH npU3HaKU
paBeHCTBa
IPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB B
3amavax. Mcnonb3oBarh
U(POBBIE PECYPCHI IS
UCCIJIEJOBAHMSI CBOMCTB
H3y4aeMbIX Quryp.
3HAKOMHUTHCSA C
HUCTOPHUEN pa3BUTHUSA
TrE€OMETPUH.

but6mmoreka [IOK
https://m.edsoo.ru/8866e9ec

bubmnoreka IIOK
https://m.edsoo.ru/8866d6fa

bubnuorexa [JOK
https://m.edsoo.ru/8866d880

bubnuorexa [IOK
https://m.edsoo.ru/8866d880

bubnuorexa [IOK
https://m.edsoo.ru/8866e26¢

bubnuorexa [IOK
https://m.edsoo.ru/8866e3a2




[IpsimoyronbHbIIA Bu6 110K
noIMoTeKa
34 TPEYTOJIbHUK C 1
300 https://m.eds0o.ru/8866eb22
YIJIOM B
IIpssMOyTONIBHBIN
35 TPEYTOJIbHUK C 1
yriaom B 30°
Konrponbnas padora
36 o Tene | bu6muoreka [IOK
o TeM
- " https://m.edsoo.ru/8866ecbc
PEYTrOJIbHUKHU
Pasnea 3. [lapajutesibHbIE IPSAMbIE, CYMMAa YIJIOB TpeyroJibuuka, 14 yacos. KP — 1, I1P — ner.
[TapannenbHbie
dopMyMpoBaTh bubnmoreka [JOK
37 NpsAMbIE, UX 1
. TIOHATUE https://m.edsoo.ru/8866ef64
CBOMCTBA
rapasuiebHbIX
33 IIareiii noctynar | NPSMBIX, HAXOJUTD
Eprinza IIPAKTUYECKUE
Hakpecr nexamue, npumepsl. M3yyaTts
COOTBETCTBCHHBIC U CBOIICTBA YIJIOB,
OHOCTOPOHHHC 00pa3oBaHHBIX MIPH Bu6morexa LIOK
39 JIbI, 00pa30BaHHbBIE 1 HepeCcCeUcCHUn
YHIBL, 00p p https://m.eds00.ru/8866f086
npu EpeCCICHNN napajIeJIbHBIX IPSIMBIX
napajisieJIbHbIX CeKyuIeﬁ. [IpoBoaUTH
IPSIMBIX CEKYIIeH JOKa3aTeIbCTBa
Haer(;T JIeXKalue, mapajuICJIbHOCTH JIBYX
COOTBETCTBEHHEIC U IPsAAMBIX C IIOMOIIbIO
OJHOCTOPOHHUE YIJI0B, 00pa30BaHHBIX
40 yIJIbl, 00pa3oBaHHbIE 1 P MEPECECUCHUN ITUX
IIpH NepeceuycHUuU IPSMBIX TPEThEN
napajieabHbIX npsAMON. Berancisate
IPSAMBIX CEKyLIEH CymMMy YIJIOB
Hakpecrt nexarue, TpeyrombHIKa 1
COOTBETCTBEHHbIE U MHOTOYTOJIbHHKA.
OJIHOCTOPOHHHE Haxonuths 4nciIoBLIE U
41 YIIIBI, 00Pa30BaHHBIE 1 OyKBCHHbBIC 3HAYCHUS
P MEPECCUCHU U yTJioB B
MaApaIIeBHBIX r€OMETPUYECKUX
IPSMBIX CEKYLIEN ajiatax ¢
HCIIOJIb30BAaHUEM
Hakpecr nexamue,
TEOPEM O CYMME YIJIOB
COOTBETCTBEHHBIE U P yMME ¥T
TpEyroJibHUKa 1
42 OZHOCTOPOHHUE 1 peyr
MHOTOYTOJIbHUKA.
yIJIbl, 00pa3oBaHHbIE
3HaKOMUTHCS C
IIpU [IEPECEUECHU U




napajuIeIbHbIX
IPSIMBIX CEKYLIEH

43

Hakpecr nexamue,
COOTBETCTBEHHBIC U
OJTHOCTOPOHHUE
yII1b1, 00pa3oBaHHBIC
IpU IepeceyeHn!
napaiesbHbIX
MPSAMBIX CEKYILEH

44

IIpuznax
[1apauIeIbHOCTU
IPSIMBIX YEpE3
pPaBEHCTBO
paccTOSIHUM OT TOUYEK
OJHOM NPSAMOM 10
BTOPOU NPSIMOK

45

[Tpuznak
napajuieIbHOCTH
MPSIMBIX Yepe3
PaBEHCTBO
pacCTOSIHUI OT TOYEK
OJHOM MPSAMOM 10
BTOPOU NPSIMOK

46

Cymma yriioB
TPEyroJbHUKA

47

Cymma yrios
TpPEYroJabHUKa

48

Buemnue yrisl
TPEYroJIbHUKA

49

Buemnue yribs
TPEyroJbHUKA

UCTOPUEH pa3BUTHUSA
TE€OMETPHUH.

50

KonTponbnas padota
0 TeMe
"[TapannenbHble
npsiMbIe, CymMMa
yTJIOB
TpeyrojabHuKa"

bubnunoreka LIOK
https://m.edso00.ru/88663b0

bubnuorexa [JOK
https://m.eds00.ru/8866f630

bu6nuorexa [IOK
https://m.edso00.ru/8866f8ba

bu6anoreka LIOK
https://m.edsoo.ru/8866faSe

bu6anoreka LIOK
https://m.edsoo.ru/8866febe

Pazpen 4.

Oxkpy:kHoCcTh M Kpyr. I'eomerpuye

ckue nocrpoenus, 14 yacos. KP — 1, IIP — ner.

51

OKpyXHOCTb, XOP/IbI
U JUaMeTp, ux
CBOMCTBA

®opMyIHpOBaThH
OIpeEIIEHUs:

OKPYXHOCTH, XOPJIbI,

bubnunorexa LIOK
https://m.eds00.ru/88670800




52

KacarenrpHas
OKPY>KHOCTH

53

OKpy»KHOCTb,
BITUCAHHAs B YTOJI

54

OKpY>KHOCTb,
BIIMCAHHAs B YroJ

55

[Toustue o I'MT,
MIpUMEHEHHUE B
3a7a4ax

56

Ilonsatue o I'MT,
MIPUMEHEHHUE B
3aJauax

57

buccekrpuca u
CEepPEIMHHBIN
MEePHEHIUKYIISIP KakK
F€OMETPUUECKHUE
MecCTa TOUEK

58

OKpyKHOCTb,
OIIMCAHHAsI OKOJIO
TPEyTroJbHUKA

59

OKpyKHOCTb,
OIIMCAHHAsI OKOJIO
TPEYroJbHUKA

60

OKpyKHOCTb,
BITMCAHHAsS B
TPEYTrOJIBLHUK

61

OKpy»KHOCTB,
BITMCAHHAS B
TPEYroJIbHUK

62

IIpocreiimue 3anaun
Ha IIOCTPOEHUE

63

IIpocreiimue 3anaun
Ha IIOCTPOEHUE

64

KonTpomnbHas padora
1o TeMe

"OKpYX HOCTb U
KpYT.
I'eomeTrpuueckue
MOCTpOeHUA"

JIuaMerpa u
KacaTeJbHOU K
OKpy)kHOCTH. 3y4yaTh
HUX CBOICTBA,
MIPU3HAKHU, CTPOUTH
yeprexu. Mccnenosars,
B TOM YHCJIE UCTIOJIb3YsI
1U(POBBIE PECYPCHI:
OKPY>KHOCTb,
BIIMCAHHYIO B YTOJI;
LEHTP OKPYXHOCTH,
BIMCAHHOM B yTroJI;
PaBEHCTBO OTPE3KOB
KacaTeJIbHbIX.
Hcnonb3oBats MeTox
I'MT nna
JIOKa3aTeJIbCTBA TEOPEM
0 TepeceyeHun
OMCCEKTPUC YIIIOB
TPEYroJIbHUKA U
CepEeIMHHBIX
NEePIEHIUKYISIPOB K
CTOpOHaM
TPEYroJIbHUKA C
nomoupro I'MT.
OBnazneBaTh
MOHSATUSMH BIIUCAHHOMN
Y OIIMCAHHOM
OKpY>KHOCTEN
TPEYroJIbHUKA,
HaxOJIUTh LIEHTPHI 3TUX
OKpyx)HOCTEH. Pemars
OCHOBHBIE 33/1a41 Ha
MOCTPOEHUE: yIIa,
PaBHOTO JaHHOMY;
CEepEeIMHHOTO
nepHneHIuKyIspa
JTAHHOTO OTPE3Ka;
MPSAIMOM, MPOXOsAIIEN
yepe3 JaHHYI0 TOUKY U
MEePIEHAUKYIISIPHON
JTAHHOM TPSIMOW;
OMCCEKTPHUCHI TAHHOTO

bubnunoreka LIOK
https://m.edsoo.ru/88670e9a

bubnunoreka LIOK
https://m.edso0o.ru/8867013¢e

bubnunoreka LIOK
https://m.edsoo.ru/88670508

bubmnoreka IIOK
https://m.edsoo.ru/88670a62

bubnuorexa [IOK
https://m.edsoo.ru/8867103¢

bubnuorexa [IOK
https://m.edsoo.ru/88671188

bu6anoreka LIOK
https://m.edsoo.ru/886712d2

bubnmnorexa LIOK
https://m.eds00.ru/88671462




yria; TPEyroJbHUKOB
0 Pa3IMYHbIM
2JIEMEHTAM.
3HAKOMHTBLCS C
HUCTOPUEH pa3BUTHS

TEOMETPHUH.
Paszneu 6. [loBTopenue nu 0000menune 3Hanuii, 4 yaca. KP — 1, IIP — ner.
IToBTOpEHUE U
000011ICHIE 3HAHUI
. bubnunoreka LIOK
65 OCHOBHEBIX ITOHITUH 1
https://m.edsoo.ru/886715b6
Y METOJIOB Kypca 7
Kjacca
66 HrtoroBas 1 p bubnunoreka LIOK
elaTh 3aJa4u Ha
KOHTpOJIbHAS paboTa A https://m.edsoo0.ru/886716ec
MOBTOPEHHUE,
IToBTOpEHME M
. WJUTFOCTPUPYIOLIUE
000011IcHIE 3HAHUI
. CBSI3U MEXAY
67 OCHOBHEBIX ITOHATUH 1
Pa3TUYHBIMH YaCTIMHU
Y METOJIOB Kypca 7
Kypc
KJ1acca
IToBTOpEHME M
000011ICcHIE 3HAHUI
. bubmnoreka IIOK
68 OCHOBHEBIX ITOHATUH 1

Y METOJIOB Kypca 7
KJlacca

https://m.edsoo.ru/886719bc

Hroro 68 uacos, KP-4, I1P-0




TEMATHYECKOE INTAHUPOBAHMUE, 8 KJIACC

Koimuec
o JJIeKTPOHHbIE
TB
ugposbie
Ne ni/n Tema ypoka akanemMu | Bua nesreanbHOCTH uupp
yp 6
o0pa3oBaTe/ibHbIE
YeCKHUX
pecypcsl
4acoB
Pa3nea 1. Yerbipéxyronbuuku, 12 yacos. KP — 1, IIP —ner.
IlapamienorpaMm, ero H300paxaTh 1 HAXOIUTD Bbubanoreka [IOK
1 1Y |y 1 P
IIPU3HAKU U CBOMCTBA Ha Jeprexax https://m.edsoo.ru/88671af2
5 [Tapaienorpamm, ero | YETBIPEXYTONILHUKH bu6mmoreka [IOK
MPU3HAKU U CBOKCTBA PasHbIX BHJOB H HX https://m.edsoo.ru/88671ca0
3 [Tapamnenorpamm, ero 1 HICMCHTB. bubnuorexa [JOK
MPU3HAKU U CBOMCTBA PopmympoBaTh https://m.edso0o.ru/88671ca0
oTmpeeNneHus:
Yacrhble cydan IapaIeIorpaMMa
napasuieorpaMMoB
4 (@ p;IMo OHI:’HHK 1 IpAMOYTOJIbHUKA, poMOa, |  Bubinoreka HOK
p p yr ) ’ KBajpara, TparneLuu, https://m.edsoo.ru/88671dea
om0, KBaapar), ux .
POMD, KBajp » PaBHOOOKOI Tparenuu,
MIPU3HAKU U CBOWCTBA HPAMOYTONBHO
Hactuble ciryyan Tpanenuu. JIoKa3siBaTh U
[apaJlyieiorpaMMoB HCIIONIB30BATh MPH Bu6muorexa LIOK
> (IpAMOYTOBHIL, I | peuennn sanas https://m.edsoo.n/88671£20
pOMO, KBanpar), ux NPU3HAKK M CBOWCTBA:
MPU3HAKU U CBOKCTBA napasuesorpaMma
YactHble cyuau MPSIMOYTOJIbHUKA, pOMOa,
napajuieJIorpaMMoB KBaJpara, Tpareiuu, Bu6moreka LIOK
6 (MpAMOYTOTLHIK, 1| papHOGOKOA TpaneW, | o aco0 /8867209
pomO, KBaapar), ux IIPSIMOYTOJIBHOM
MIPU3HAKU U CBOMCTBA Tpaneuuu. [IpumeHsTH
7 SN | METOJ yABOCHHUS bu6mmoreka [JOK
pairen MEINaHbl TPEYTOJIbHUKA. https://m.eds00.ru/88672358
PaBHOGOKAS 1 Ucnonp3oBath
8 IPSIMOYTOJIbHAs 1 M (POBBIE PECYPCHI ISk bub6morexa IIOK
S HICCIIeIOBAHNS CBOMCTB https://m.edsoo.ru/8867252¢
PaBHoOoOKast n H3YHACMBIX QUTYP.
9 T —— 1 3HaKOMUTHCS ¢ uctopuei | bubmuorexa [IOK
P Y Pa3BUTHS TEOMETPUU https://m.eds00.ru/88672858
Tpanenuu
10 Meron yaBoeHus ] bubnnorexa [JOK

MEAHUaHbI

https://m.edsoo.ru/88672b14




LenTpanbHas

11
CUMMETpHUS
KonrponsHas pabora
12 10 TEME
"UeTpIpE€XyroibHUKKN"

bubmuoreka [JOK
https://m.edsoo.ru/88672b14

bubmuoreka [JOK
https://m.edsoo.ru/88672c9a

Paznen 2. Teopema ®aseca u Teopema o npo
TpeyroibHukH, 15 yacos. KP — 1, IIP — Her.

MOPUHOHAJBHBIX 0TPE3KAX, HO}IOﬁHLIe

Teopema Paneca u

[TpoBOAUTH MOCTPOCHHUS

13 Teopema o C TIOMOILBIO LIUPKYJIS U
IIPONOPLIMOHAJIBHBIX JMHEHNKY C
OTpe3Kax HCII0JIb30BaHUE TEOPEMBI
CpemHsis THHUS daneca 1 TEOPEMBI O
14
TpEeyroJIbHUKA IPONOPLHUOHATIBHBIX
OTpe3Kax, CTPOUTh
Cpenusia nuHus p o p
15 4eTBEPTHIi
TPEyroJibHUKa .
T - PONOPLHUOHATIBLHBIN
anenus, e€ cpeaHss
16 P > €€ 6P orpe3ok. [IpoBoauTh
JMHUSA
JI0Ka3aTeJbCTBO TOTO,
17 Tpaneuus, e€ cpenuss YTO MEIHAHBI
JMHIA TPEYrOJIbHUKA
18 ITponopunoHanbHbIE HepeceKaroTcs B OJTHON
OTpE3KU TOYKE, U HAXO/IUTh CBSI3b
19 [IponopumonanbHbIe C IEHTPOM Macc,
OTpPE3KHU HaXOJUTh OTHOLIEHHE, B
LlenTp mMacc B KOTOPOM ME€JI1aHbI
20 i
TPeyrombHIKe JIeNSTCS TOUKON UX
nepeceuenus. Haxoaute
[Tono6ubIe
21 M0/100HbBIE TPEYTOJIbHUKH
TPEYrOJIbHUKU
Ha TOTOBBIX UepTeXkax ¢
Tpu npusnaka yKa3aHHeM
22 nono6us COOTBETCTBYIOILUX
TpCYroabHIKOB MPU3HAKOB MOJO0MS.
Tpu npusHaka Pemate 3anauu Ha
23 nono6us 0J00HbIE TPEYTOJbHUKH
TPEYrOJIbHUKOB C TTOMOIIIBIO
Tpu npusHaka CaMOCTOSITENILHOTO
24 no100us MIOCTPOCHHUS YepTexel u
TPEyroJbHUKOB HaXOXKJICHUS OJOOHBIX
Tpu mpu3HaKa TPEYrOJIbHUKOB.
25 noao6us IIposoauts

TPEYTrOJIbHUKOB

J0Ka3aT€iabCTBaA C

bu6mmoreka [IOK
https://m.edsoo.ru/8867337a

bubmuorexa [JOK
https://m.edso00.ru/88672e0c

bu6mmoreka [IOK
https://m.edso00.ru/88672f38

bu6mmoreka [IOK
https://m.edsoo.ru/88672358

bubmuorexa [JOK
https://m.edsoo.ru/88673064

bubmuoreka [JOK
https://m.edsoo.ru/88673794

bu6mmoreka [IOK
https://m.edsoo.ru/88673794

bu6mmorexa [IOK
https://m.edsoo.ru/886738fc

bu6mmoreka [JOK
https://m.edsoo0.ru/88673a78

bu6mmoreka [JOK
https://m.edsoo0.ru/88673bae

bu6mmoreka [JOK
https://m.edsoo.ru/88673d52

bu6mmorexa [IOK
https://m.edsoo.ru/8867400e




[Ipumenenue
moA00us IpU

26
pelIeHun
MPAKTUYECKHX 337124
KonTponbHas padota
27 o teMe "Iloxo0OHEIE

TPEYroJbHUKH"

HCIOJIb30BaHUEM
MIPU3HAKOB MO00US.
Jloka3bIBaTh TpU
npu3HaKa noao0us
TPEYrOJIbHUKOB.
[IpuMeHaTh MoTyYeHHbIE
3HAHUS IPU PEUICHUU
r€OMETPUUYECKUX U
MPAKTUYECKHX 3a7ay.
3HAKOMUTHCS C UCTOPUEH
pa3BUTHSA T€OMETPUH.

bubmuoreka [JOK
https://m.edsoo.ru/8867445a

Paznea 3. [lnomans. Haxoxaenue njomajaeil TpeyroJibHMKOB H MHOTOYTOJIbHBIX (pUTYP.
Inomanau nmogodubIix puryp. KP — 1, IIP — Her.

28

CBoiicTBa IUIOIIAIEH
FCOMeTpI/I‘-IGCKI/IX

¢uryp

29

@opMyIIbl 1JIs
IJI0MAH
TPEYroJIbHUKA,
napajuiesiorpaMma

30

®opMyIIbl 1JIs
IJIOMAIH
TPEYrOJIbHUKA,
napajuiesorpaMma

31

®opMyiibl i
IJI0MAIH
TPEYrOJIbHUKA,
napajuiesorpaMma

32

®opMyiibl i
IJIOMAIH
TPEYrOJIbHUKA,
napajuiesorpaMma

33

®opMyiibl I
10N
TPEYrOJIbHUKA,
napajuiesorpaMma

34

Brruucienue
IUTOIMAAEH CIIOKHBIX

¢uryp

35

[Mnomanu duryp Ha
KJIeT4aToi Oymare

OBnaneBarb
MIEPBUYIHBIMU
IIpEICTaBICHUSIMH 00
o011eit Teopuu MIOIIAIN
(Mepsl), popMyTUpPOBATH
CBOIICTBa ILIOMIAH,
BBISICHSTH MX HaTJISAHBIN
CcMbICT. BBIBOIUTH
(bopMyJIBI IIJTOIIATN
napajuiesorpaMmma,
TPEYTroJbHUKA, TPATICIIUN
13 GOPMYJIBI TUTOIIATN
MPSIMOYTOJIbHUKA
(xBagpara). BerBoauthb
dbopMyIBI MIOMAAN
BBIMYKJIOTO
YEeThIPEXYrOJIbHUKA
Yyepe3 AUaroHaIu | yroj
Mex Iy HUMH. HaxomuTh
miomaau Guryp,
U300paXEHHBIX HA
KJIeT4aToi Oymare,
UCIIONIb30BaTh pa3OueHne
Gburypsl Ha YaCTH U
JIOCTpavBaHUE.
Pa30upars npumepsl
WCIIOJIb30BaHUS
BCIIOMOTaTEJIbHOM
TUTOIA/IN JUIS PEIICHUs

bubmuorexa [JOK
https://m.edsoo.ru/886745fe

bubmuorexa [JOK
https://m.edsoo.ru/88674860

bu6mmoreka [JOK
https://m.edsoo.ru/88674a22

bu6mmoreka [JOK
https://m.edsoo.ru/88674a22

bu6mmoreka [JOK
https://m.eds00.ru/88675288

bu6mmoreka [JOK
https://m.edsoo0.ru/8867542c

bu6mmoreka [JOK
https://m.edsoo.ru/88674e78

bu6mmoreka [JOK
https://m.edsoo0.ru/8867473¢




36

ITnomaau momoOHBIX
(uryp

37

ITnowaau noagoOHBIX
Guryp

38

3agaun ¢
MIPAKTUICCKHM
coJiep>KaHueM

39

3amauu ¢
MPAKTUYECKUM
coJiepKaHUuEM

40

Pemenue 3agau c
IIOMOIIIBIO METOIa
BCIIOMOTAaTEIbHOMN
ILIOIIAIHN

41

KontponbHas pabora
o teme "Ilmomans"

reOMEeTPUUYECKUX 3aau.
Haxoauts minomaau
moA00HBIX (Uryp.
BoruncnsaTs miiomaau
Pa3INYHbBIX
MHOTOYTOJBHBIX (pUryp.
Pemate 3amauun Ha
UIOIIAb C
MPAKTUYECKUM
coJiep>KaHueM

bu6mmoreka [IOK
https://m.edsoo.ru/88675558

bu6mmoreka [IOK
https://m.edsoo.ru/88675684

bubmuorexa [JOK
https://m.eds00.ru/88674f90

bubmuorexa [JOK
https://m.eds00.ru/8867579¢

Paznen 4. Teopema Iudaropa n nayana rpuronomerpun, 10 yacos. KP — 1, I1P —ner.

42

Teopema [Tudaropa n
€€ MpUMEHEHNE

1

43

Teopema ITudaropa u
€€ MpUMEHEHNE

44

Teopema IIudaropa u
€€ IPUMEHEHUE

45

Teopema I[Mudaropa u
€€ MpUMEHEHNE

46

Teopema I[Mudaropa u
€€ MpUMEHEHNE

47

Onpenenenue
TPUTOHOMETPHUYECKUX
(GyHKIUI 0CTpOro
yriaa npsiMOyroJIbHOTO
TpEYroJabHUKa,
TPUTOHOMETPHUYECKHE
COOTHOILICHUS B
PSIMOYTOJIbHOM
TPEyroJbHUKE

48

OcHoBHOE
TPUTOHOMETPUYECKOE
TOXKIECTBO

Jloka3biBaTh TEOpEMY
[Tudaropa,
HCII0JIb30BaTh €€ B
MPaKTUYECKHUX
BBIYHUCIICHUSIX.
PopMyIHpOBaTH
OnpeeneHus
TPUTOHOMETPUUYECKUX
GbyHKIHI OCTpOro yria,
MIPOBEPSTH UX
KOPPEKTHOCTb.
BreiBoauts
TPUTOHOMETPUUECKHE
COOTHOIIIEHUS B
MPSIMOYTOJIbBHOM
TPEYTOJbHUKE.
Hccenenosars
COOTHOUIEHUS MEXKITY
CTOpPOHaMHU B
MPSIMOYTOJIBHBIX
TPEYTOJIbHUKAX C YIIIaMHU
B 45°m 45°; 30° u 60°.
Hcnonb3oBatk GopmMyIibl

bubmuorexa [JOK
https://m.edsoo.ru/88675918

bubmuoreka [JOK
https://m.edsoo.ru/88675918

bu6mmoreka [IOK
https://m.edso0o.ru/88675abc

bu6mmorexa [IOK
https://m.edsoo.ru/88675d32

bu6mmorexa [IOK
https://m.edsoo.ru/88675f44




49

OcHOBHOE
TPUTOHOMETPUIECKOE
TOXIECTBO

50

OcHoBHOE
TPUTOHOMETPHYECKOE
TOXIECTBO

51

KonrponsHas pabora
o teme "Teopema
[Mudaropa u Hayana
TPUTOHOMETPUH"

IIPUBE/ICHUS U OCHOBHOE
TPUTOHOMETPUYECKOE
TOXKJECTBO IS
HaXO0XICHUS
COOTHOIIEHUN MEXKITY
TPUTOHOMETPUYECKUMHU
(GYHKIMSAMEU pa3IHYHBIX
OCTPBIX YIJIOB.
ITpyMeEHATH MOy4YEHHBIE
3HAHUA U YMEHUS IIPU
PELIECHUN IPAKTUYECKUX
3aJ1a4. 3HAKOMMTHCS C
HCTOPHUEN pa3BUTHUSA
T€OMETPHUH.

bubmuoreka [JOK
https://m.edsoo.ru/8a1407e8

Pa3neu S. Yrubl B OKpyKHOCTH. BnicaHHbIe M ONIMCaHHBbIE YeThIPeXyroabHUKU. KacaTeabHbie k
okpyxkHoctu. Kacanue oxkpy:xuocreii. 13 yacos. KP -1, IIP — ner.

52

Bnucanusie u
LIEHTPaJIbHBIE YTJIbI,
YIOJa MEXIY
KacaTelIbHOM 1
XOpIor

53

Bnucannbie u
LIEHTpaJIbHBIE YTJIbI,
YTOJI MEXKIY
KacaTelIbHOM U
XOpIor

54

Bnucanueie u
LIEHTpaJIbHBIE YTJIbI,
YIOJI MEXIY
KacaTelIbHOM U
XOpIor

55

VYTl MeXAY
XOPAAMH U CEKYIIUMU

56

VYTl MeXAY
XOpAaMHU U CEKYLIUMU

57

Bnoucannsie n
OIMMCaHHbBIE
YETBIPEXYTOJIbBHUKH,
UX MIPU3HAKHU U
CBOMCTBA

DopmyIMpOBATH
OCHOBHBIE OIIPEIEIICHHUS],
CBsI3aHHbIE C YIJIaMU B
Kpyre (BIUCAHHbBIN yrodi,
LEHTPaJIbHBIN yro).
Haxonute BniucaHHsble
YTJIBI, ONAPAKOIIKECs HA
OJIHY AYTY, BBIYUCIIATh
YIJIBI C IIOMOIIBIO
TEOPEMBI O BIIUCAHHBIX
yrilax, TEOpEMBI O
BIIHCAaHHOM
YEeThIPEX YT OJIBHUKE,
TEOPEMBI O LIECHTPAIILHOM
yrie. MccnenoBats, B
TOM YHCJIE C ITOMOILBIO
U(POBBIX PECYPCOB,
BIIMCAHHBIE U ONHMCAHHBIE
YETBIPEXYTOJIBHUKH,
BBIBOJIUTH UX CBOMCTBA U
npu3Haku. Mcnonp3oBaTh
9TH CBOMCTBA U
MIPU3HAKY NIPU pELICHUU
3a1a4

bubmuorexa [JOK
https://m.edsoo.ru/8al415b2

bu6mmoreka [JOK
https://m.edsoo.ru/8a141940

bu6mmoreka [JOK
https://m.edsoo.ru/8al41b34

bu6mmorexa [IOK
https://m.edsoo.ru/8al140f86




58

Brmcannsie u
OITMCAHHBIE
YETBIPEXYTOJIbHUKH,
WX TIPU3HAKH U
CBOICTBa

59

Brmcannsie u
OITMCAHHBIE
YETBIPEXYTOJIbHUKH,
WX IPU3HAKU U
CBOICTBa

60

IIpumeHneHne CBOMCTB
BIIMCAHHBIX U
OIIMCAaHHBIX
YETBIPEX YT OJIBHUKOB
IIpU PELICHUN
reOMETPUYECKUX
3a1a4

61

[IpuMeHeHne CBOWCTB
BIIMCAHHBIX U
OIMCaHHBIX
YETBIPEXYTOJIbHUKOB
IIPY pELICHUN
F€OMETPUYECKUX
3a1a4

62

B3anmnoe
PacIoJIOKEHUE IBYX
OKpPYKHOCTEH, 001111e
KacaTeJbHbIe

63

Kacanue
OKPY>KHOCTEHN

64

KonTponbhas padota
1o TeMe "YTIibl B
OKPYKHOCTH.
Bnucanneie u
OIHMCaHHbIE
YETBIPEXYTOJbHUKH"

bu6mmoreka [IOK
https://m.edsoo.ru/8al416d4

bu6mmoreka [IOK
https://m.edsoo.ru/8al416d4

bu6mmoreka [IOK
https://m.edsoo.ru/8al410a8

bu6mmoreka [IOK
https://m.edsoo.ru/8al410a8

bu6mmorexa [IOK
https://m.edsoo.ru/8al41c88

Pasznea 6. IloBTopenue, 00001eHHe 3HAHUI.

4 gaca. KP — 1, IIP — ner.

65

[ToBTOpeHue
OCHOBHBIX TTOHSITHUI U
METOJ0B KypcoB 7 1 8

Pemrate 3agaun Ha
MMOBTOPEHHUE,
WIUTIOCTPUPYIOIIHE

bu6mmoreka [JOK
https://m.edsoo.ru/8al41ddc




KJ1acCcoB, 000011IeHHE
3HAHUH

66

IToBTOpeHune
OCHOBHBIX TTOHITHI B
METOJIOB KypcoB 7 U 8
KJaccoB, 00001IeH e
3HAHUHI

67

Nrorosas
KOHTpOJIbHAsI paboTa

68

IToBTOpeHue
OCHOBHBIX ITOHITHI U
METO/IOB KypcoB 7 1 §
KJaccoB, 00001IeHNE
3HaHUH

CBA3U MEXIY
Pa3JIMIHBIMHU YaCTAMU

Kypca.

bubmuorexa [JOK
https://m.edsoo.ru/8al4lefe

bubmuoreka [JOK
https://m.edsoo.ru/8al142368

bu6mmoreka [IOK
https://m.edsoo.ru/8al420ac

HUTOI'O 68 u, KP-6, ITP-0




TEMATHYECKOE INTAHUPOBAHMUE, 9 KJIACC

Ne
n/

Tema ypoka

KoanuecTtBo
aKaZeMHYeCK
HX YaCOB

Bua nesiteibHOCTH

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

Pazpnen 1. Tpuronomerpus. TeopeMbl KOCHHYCOB M CHHYCOB. PellieHne TpeyroJibHMKOB.
16 yacoB. KP — 1, IIP — Her.

Ornpenenenue
TPUTOHOMETPHYECK
uXx (pyHKUIHI yTII0B
ot 0° mo 180°

Dopmysl
IIPUBEICHUS

Teopema
KOCHHYCOB

Teopema
KOCHHYCOB

Teopema
KOCHHYCOB

Teopema cuHyCcOB

Teopema cuHyCcOB

TeopeMa cuHyCcOB

Haxoxnenue mimH
CTOpPOH U BEJIMYHH
yIJIOB
TPEYTOJIbHUKOB

10

Petenue
TPEYTrOJbHUKOB

11

Pemenue
TPEYTrOJbHUKOB

@opMyJIMpOBATH
OnpeneacHus
TPUTOHOMETPHUECK
ux

GYHKIUHI TYIBIX U
IPSIMBIX YIJIOB.
BreiBonuTh TEOpEMY
KOCHUHYCOB U
TEOpPEMY CHHYCOB
(c paguycom
OIIMCAaHHOMN
OKPY>KHOCTH).
BreiBoauts
bopMmybl U1
BBIUNCIICHUS
momanen

C UCIIOJIb30BAaHNEM
TEOpeEM
TPUTOHOMETPHUH
(bopmyrna
iouiaan
TPEYroJbHUKA
4yepes ABE CTOPOHBI
U YroJl MEXIY
HUMHU, popMmyra
IIJIOIAN
YETBIPEXYTOJIbHUKA
yepes ero
JMaroHaJId U yroj
MEXy HUMH).

bubnuorexa [JOK
https://m.edsoo.ru/8al424
be

bubmnoreka IIOK
https://m.edsoo.ru/8al1433
6¢c

bubnuorexa [IOK
https://m.edsoo.ru/8al42d
Se

bubanoreka LIOK
https://m.edsoo.ru/8al42e
8a

bubanoreka LIOK
https://m.edsoo.ru/8a1430
b0

bubnunorexa LIOK
https://m.edsoo.ru/8al42a
c0

but6mmoreka [IOK
https://m.edsoo.ru/8al42a
c0




12

Pemenue
TPEYroJIbHUKOB

13

Pemenue
TPEYroJIbHUKOB

14

[IpakTrueckoe
HNPUMEHEHUE
TEOpEM CHHYCOB U
KOCHUHYCOB

15

[IpakTrueckoe
HNPUMEHEHUE
TEOPEM CHHYCOB U
KOCHUHYCOB

16

Kontponbnas
pabora 1o Teme
"Pemenue
TPEYroJIbHUKOB"

PemraTs
TPEYTrOJIbHUKH.
PemraTs
MPaKTUYECKHE
3aJ1a4H,
CBOASIINCCS

K HaXO0KJIECHUIO
Pa3IUYHBIX
2JIEMEHTOB
TPEYroJIbHUKA

but6mmoreka [IOK
https://m.edsoo.ru/8al42a
c0

bubnunoreka LIOK
https://m.edsoo.ru/8al42a
c0

but6mmoreka [IOK
https://m.edsoo.ru/8al42c
3c

bubnuoreka [{OK
https://m.edsoo.ru/8a1439
2a

Paznean 2. [Ipeo6pa3zoBanue noaoous
10 yacoB. KP- 1, IIP — HeT.

. MeTpnqecRne COOTHOILICHUSA B OKPY’KHOCTH.

17

Ilousarue o
npeoOpa3oBaHUN
mogoous

18

COOTBETCTBEHHbIE
SIIEMEHTHI
oI00HBIX (uUryp

19

COOTBETCTBEHHLIE
SIIEMEHTHI
noJ00HBIX uryp

20

Teopema o
IIPOU3BEIEHUN
OTPE3KOB XOpJ,
TeopeMa o
IIPON3BEECHNU
OTPE3KOB CEKYIIHX,
TeopeMa O KBaJipare
KacaTeJIbHON

21

Teopema o
MIPOU3BEACHUU
OTPE3KOB XOpJ,
TeopeMa o

OcBauBaTh MOHATHE
npeoOpa3oBaHus
noaoous.
Uccnenosars
OTHOIIICHHE
JIMHEWHBIX
3JIEMEHTOB QUTyp
npu
npeoOpa3oBaHUU
noaoous.
Haxonutb
MIPUMEPHI TOA00US
B OKpY’Karonien
JIEACTBUTEIIBHOCTH.
BriBoauts
METpUYECKHUE
COOTHOUIEHUS
MEXy OTpe3KaMu
XOP/I, CEKYIIHNX U
KacaTeJbHBIX C
HCIIOJI30BaHUEM

bubnunoreka LIOK
https://m.edsoo.ru/8al43a
b0

bu6anoreka LIOK
https://m.edsoo.ru/8al43d
e4

but6mmorekxa [IOK
https://m.edsoo.ru/8a1440
6e

bu6nunorexa LIOK
https://m.edsoo.ru/8al441
a4




MIPOU3BEICHUN
OTPE3KOB CEKYIIHUX,
Teopema O KBaJpare
KacaTeJIbHOM

22

Teopema o
MIPOU3BEICHUN
OTPE3KOB XOp/I,
Teopema o
IIPOU3BEACHUU
OTPE3KOB CEKYIIUX,
TeopeMa O KBajpare
KacaTeJIbHOU

23

[Ipumenenne
TEOPEM B PELLICHUH
F€OMETPUYECKUX
3a1a4y

24

[Ipumenenne
TEOPEM B PEILICHUH
F€OMETPUYECKUX
3a1a4y

25

[Ipumenenune
TEOPEM B PEILICHUH
F€OMETPUUYECKUX
3a1a4y

26

KonTponbHas
pabora 1o Teme
"IIpeobpa3zoBanue
nooous.
Merpuueckune
COOTHOLLEHUS B
OKpY>KHOCTH"

BIIMCAHHBIX yIJIOB U
MOIO0OHBIX
TPEYrOJIbHUKOB.
Pemrats
TE€OMETPHUUYECKUE
3a7a4M U 33J1a41 U3
peanbHOI

JKM3HH C
HCIOJIb30BaHUEM
MOJO0HBIX
TPEYTrOJIbHUKOB

bubnunoreka LIOK
https://m.edsoo.ru/8a1442
da

bubnuoreka [{OK
https://m.edsoo.ru/8al43f
06

bubnuoreka [{OK
https://m.edsoo.ru/8al443
fc

bubnuoreka [{OK
https://m.edsoo.ru/8a1445
78

bubnmorexa LIOK
https://m.edsoo.ru/8al1447
a8

Pasnen 3. Bekropsbl, 12 yacos. KP — 1, IIP — ner.

27

Ornpenenenue
BEKTOPOB.
®u3nyecKui u
reOMETPUYECKUI
CMBICIT BEKTOPOB

28

Cnoxenue u
BBIYHUTAHUC
BEKTOPOB,

Ucnonp3oBath
BEKTOPHI KaK
HaIpaBJICHHBIC
OTPE3KH,
HCCJIE10BATh
r€OMETPUYECKU I
(nepemeliienue) u

bubnunorexa LIOK
https://m.edsoo.ru/8a1449
60

bubnunorexa LIOK
https://m.edsoo.ru/8al44a
8¢




YMHOXCHUEC
BEKTOpa Ha 4Y1CJIO

29

Crnoxxenue u
BbBIUHUTAHUC
BEKTOPOB,
YMHOXKEHHUE
BEKTOpPA Ha YHCIIO

30

Crnoxxenue u
BBIYUTAHHE
BEKTOPOB,
YMHOXKEHHUE
BEKTOpPA Ha YKCIIO

31

Paznoxxenue
BEKTOpa IO IBYM
HEKOJUIMHEAPHBIM
BEKTOpam

32

Koopaunatsl
BEKTOpa

33

CkansipHoe
MIPOU3BEICHUE
BEKTOPOB, €T0
MIPUMEHEHUE ISt
HaXOKJE€HUs JUITHH
U yTJI0B

34

CkansipHoe
IIPOU3BENICHUE
BEKTOPOB, €r0
IIPUMEHEHHE IS
HaxXO0XJIACHUS JJINH
U YIJIOB

35

Pemenne 3agau c
IIOMOIIBIO
BEKTOPOB

36

Pemenue 3amau ¢
IIOMOIIBIO
BEKTOPOB

37

IIpumeHeHue
BEKTOPOB 1A
pelieHus 3aaad
bu3uKu

buznveckuii (cua)
CMBICJIBI BEKTOPOB.
3HaTh ONpeIeTCHUS
CYMMBbI U Pa3HOCTH
BEKTOPOB,
YMHOKEHHS
BEKTOpa Ha YKCJIO,
HCCIICA0BATh
r€OMETPUYECKUH U
buznvecKuit
CMBICIIBI THX
ornepanui.

Pemrats
r€OMETPUYECKUE
3aJ]a49H C
HCIOJIb30BaHUEM
BEKTOPOB.
PacknaapiBath
BEKTOp IO IByM
HEKOJUTMHEAPHBIM
BEKTOpaM.
Hcmonn30BaTh
CKaJIIpHOE
MIPOU3BEICHUE
BEKTOPOB,
BBIBOJUTH €0
OCHOBHEIC
CBOICTBA.
Boruncnars cymmy,
Pa3HOCTD U
CKaJIIpHOE
MIPOU3BEICHUE
BEKTOPOB B
KOOpPJIMHATAX.
IIpumMeHATH
CKaJIIpHOE
MPOU3BEJICHUE JISI
HaXO0XKJIECHUS

but6mmoreka [IOK
https://m.edsoo.ru/8al44d
52

bubnuoreka [IOK
https://m.edsoo.ru/8al44f
be

bubnunoreka LIOK
https://m.edsoo.ru/8al1453
9¢

bu6anoreka LIOK
https://m.edsoo.ru/8al455
Oe

bubanoreka LIOK
https://m.edsoo.ru/8al44c
3a

but6mmoreka [IOK
https://m.edsoo.ru/8a1458
c4




KonTponbhas

bubnunoreka LIOK

38 pabota 1o Teme https://m.edsoo.ru/8al145b
"Bektopsr" 08
Paznen 4. lekapToBbI KOOPAUHATHI HA IJIOCKOCTH. 9 yacoB. KP — 1, I[P — ner.
JlexapToBbI
OcBauBaTh MOHITHE
39 KOOPJIMHATHI TOUEK 5
IPSIMOYTOJIbHOM
Ha IIOCKOCTH
CUCTEMBI
but6mmoreka [IOK
. KOOpJMHAT,
40 VYpaBHeHue npsamoit https://m.edsoo.ru/8al45¢
JIEKapTOBBIX 43
- KOOPJMHAT TOYKHU. —
41 YpaBHeHue npsmMoit
BriBoguts
YpaBHeHue ypaBHEHHUE PSIMOH Bubmrorexa LIOK
42 https://m.edsoo.ru/8a1463
OKPY’KHOCTH 1 OKPY>KHOCTH. 5
Breiaenars 24
Koopaunats! Touek i
IIOJIHBINM KBajapaT
HepeceucHHA AP bubnuoreka [{OK
ST HAX 0K ICHUS
43 AT HAXOXKAC https://m.edsoo.ru/8al1466
OKPWK?OCTH u LIEHTpa U pajauyca 20
1IpAMOH OKPYKHOCTH 110 €€
Merton koopAUHAT YPaBHEHUIO.
IIPU pEIICHUU Pewate 3amaun Ha
m FE€OMETPUUYECKUX HAax0JICHUE TOUEK
3az1ad4, nepeceyeHust
MPaKTUYECKHUX MPSIMBIX U
3a71a4 OKPY’KHOCTEH C
Mero KoOpAUHAT TIOMOIIBIO METOIA
IIPU pELIECHUN KOOpAHHAT.
45 reOMEeTPUUECKUX Hcnonp3oBath
3a/1au, CBOIICTBA YIJIOBOTO
IIPAKTUYECKHUX Koo duireHTa
3a71a4 psIMOit
IIPU pelIeHNun
Meron koopauHaT pup
3ajad, 1
IIPU PELLICHUN
omnpezeNneHus
TEOMETPUUECKUX
46 pacmoIoXKeHU
3ajad, B
IIPSIMOH.
MPAKTUYECKUX
IIpumMeHATH
3a1au
KOOPJAMHATHI TPU
KonTponbHas
5 pelieHnn
aboTa 1o Teme
P FEOMETPUUECKUX U bubnnorexa [JOK
47 " JlekapTOBBI https://m.edsoo.ru/8al46e

KOOPHHHaTBIHa
mIockocTu"

HpaKTquCKHX
3aj1ad, s

Oe




MTOCTPOCHUS
MaTeMaTHYECKHUX
MOJIEJIEN peaTbHbIX
3amad («MeTox
KOOpJMHATY).
ITons30BaThCs mIst
MOCTPOCHUS U
HCCIIeIOBaHUM
nu(poBEIMU
pecypcamMu.
3HAKOMHTBLCS C
HUCTOPHUEH pa3BUTHS
reOMETpUU

Paszgea S. IlpaBuiibHBIE MHOTOYTOJILHUKH. JIJIMHA OKPYKHOCTH U IJIOIIAAbL Kpyra.
Borunciaenne maomagei. 8 wacon. KP — nwer, IIP — ner.

[IpaBunbHbBIE

43 MHOT'OYTOJIbHUKH,
BBIYHCIICHUE UX
3JIEMEHTOB

49 Yucno n. dnunHa
OKPY>KHOCTH

50 Yucno n. Inuna
OKPY>KHOCTH

51 JnuHa nyru
OKPY>KHOCTH

50 Paanannas mepa
yria

53 ILnomane kpyra,
CEKTOpa, CETMEHTA

54 [Tmomans kpyra,
CEKTOpa, CETMEHTA

55 [Tmomans kpyra,

CCKTOpa, CErMCHTAa

DopMyJIMpOBATH
omnpezaeieHue
MPaBWIbHBIX
MHOT'OYTOJIbHUKOB,
HaXOJNUTh UX
3JICMCHTHI.
ITons30BaThCA
IMOHATHUEM JJINHEI
OKPYXHOCTH,
BBEJIEHHBIM

C IOMOIIBIO
MPaBUJIbHBIX
MHOT'OYTOJIbHUKOB,
OIIpPENENATh

YUCJIO T, JJIUHY
JIyTH ¥ paIMaHHYIO
Mepy yria.
[TIpoBOaUTH
nepexon ot
paauaHHON Mepbl
yria

K IpajlyCHON U
Hao000pOT.
Onpenensars
IJI0MIaaAb Kpyra.
BreBomuTh

dopmysl (B

bubnuoreka [{OK
https://m.edsoo.ru/8al46f
da

bubnunoreka LIOK
https://m.edsoo.ru/8al472
c8

bubanoreka LIOK
https://m.edsoo.ru/8al471
4c

bubnunorexa LIOK
https://m.edsoo.ru/8al471
4c

bubnunorexa LIOK
https://m.edsoo.ru/8al474
26

but6mmoreka [IOK
https://m.edsoo.ru/8al477
50

bubnunorexa LIOK
https://m.edsoo.ru/8al477
50




rpajyCHON U
paguaHHON Mepe)
JUTSL UTHH YT,
Iomanaeu
CEKTOPOB U
CErMEHTOB.
Beruucnars
wiomanu ¢uryp,
BKJIFOYAIOIIUX
AIIEMEHTHI
OKPYXHOCTHU
(kpyra).
Haxonuts
TJIOIIAIU B 3a/1a4ax
peanbHOU KU3HU

Pa3aen 6. /IBu:keHus1 10

KocTH. 6 yacoB. KP — 1, IIP — Her.

[Tonsitre o Pazouparp
56 JIBUKEHUU 1 MIPUMEPBI,
IJIOCKOCTH WJUTFOCTPUPYIOLIUE
1 . MOHATHUSA
apaJlyieIbHbII
57 p 1 JIBIDKCHHSL.
MIEPEHOC, TOBOPOT
P ’ p DopMyJIHpOBAThH
. OnpeaeIeHus
[TapayienpHbIi
58 1 napajuieIbHOTO
IIEPEHOC, IOBOPOT
p ’ P epeHoca,
TMapasenbHblii IIOBOPOTa U OCEBOU
59 1
HIEPEHOC, TOBOPOT CHMMETpHH.
o BreiBoauTh ux
[TapamienpHbli .
60 1 CBOJCTBa,
IIEPEHOC, TIOBOPOT
HaxOJ/IUTh
IIpumeHeHune
B HETOABUKHBIC
61 JBUKEHUU TIPU 1
TOYKH.
CLICHUU 33]1a4
p A Haxoaute neHTpsl
U OCH CUMMETPUI
KOHTpOJ’IBHaSI Hpoc’[eﬁmnx
pabora mo Temam ¢uryp.
"HpaBI/IHBHBIe HpI/IMCHHTL
62 MHOTOYTOJBHUKH. 1 napannenbHbi
OKpy’>KHOCTb. MIEPEHOC U
JBrKeHUs CUMMETPUIO TIPU
MJI0CKOCTH"

pelmeHnmn
FEOMETPUYECKUX

bubnunoreka LIOK
https://m.edsoo.ru/8al47c
82

bubnunoreka LIOK
https://m.edsoo.ru/8al47f
16

bubanoreka LIOK
https://m.edsoo.ru/8al47f
16

bu6anoreka LIOK
https://m.edsoo.ru/8a1480
e2




3a1ay (pa3ouparp
MIPUMEPHI).
Hcnonb3oBate ais
MOCTPOCHHS U
UCCIIEA0BAHUN

U POBBIE PECYPCHI

Pasgen 7. [loBTOpeHue, 00001IeHNEe, cucTeMaTu3anuda 3Hanuid. 4 yaca. KP — 1, I1P - ner

63

[ToBTOpEHME,
0000111eHNE,
CUCTEMAaTHU3aLMs
3HaHuM. l3mepenue
FE€OMETPUUYECKUX
BEJIMYHH.
TpeyroapHUKH.
OxpyKHOCTb U
KpYT.
I'eomerpuueckue
MOCTPOEHUA. Y TJIbI
B OKPYXHOCTHU

64

[ToBTOpEHHE,
000011eHNE,
cHUCTEeMaTH3aIus
3HAHUM.
[TapannensHble 1
MePIEHINKYIISIPHBIE
psiMbIe

65

Hrorosas
KOHTPOJIbHAS
paborta

66

IToBTOpEHME,
o0oO1enue,
cHUCTEeMaTH3aIUs
3HAHUU.
OKpyXHOCTb U
KpYT.
I'eomerpuueckue
MOCTPOEHUSA. Y TJIbI
B OKPY>KHOCTH

67

IToBTOpEHME,
0000111eHHE,
CHCTEMAaTHU3allHs
3HAHUI.

OnepupoBathb
HOHSTUSIMU:
¢urypa, Touka,
npsimasi, yroii,
MHOT'OYT'OJIbHUK,
paBHOOEIPEHHBIN U
PaBHOCTOPOHHMIH
TPEYroJIbHUKHY,
MPSIMOYTOJIbHBIN
TPEYTrOJbHUK,
MeaMaHa,
OuccekTpuca u
BbICOTA
TPEyroJIbHUKA,
[apajuIeIOrPaMM,
poMo,
IPSIMOYTOJIBHUK,
KBaJpaT, Tparenus;
OKPYXHOCTBb,
KacaTesbHas;
PaBEHCTBO U
noaobue duryp,
TPEYrOJIbHUKOB;
NapajuIeIbHOCTD U
NEPIEHIUKYIIPHOC
Th

MPSIMBIX, YTOJI
MEXy NPSIMbIMH,
CUMMETpUS
OTHOCHUTEIIBHO
TOYKU U IIPSIMOI;
JUIMHA, PACCTOSIHUE,
BEJIMYMHA YTIa,
II0LIA/Ib,
epUMeTp.

bubmnoreka IIOK
https://m.edsoo.ru/8al1485
24

bu6nuorexa [IOK
https://m.edsoo.ru/8al1486
50

bubnuorexa [IOK
https://m.edsoo.ru/8a1489
20




Brmicanneie u
OITMCaHHbIE
OKPY>KHOCTH
MHOTOYTOJIbHUKOB

[ToBTOpEHHE,
0000111eHHE,
CHCTEMAaTH3aIUsI
68 3HAHHH.
Bnucanansie n
OIMMCaHHbBIC
OKPYKHOCTHU

MHOT'OYT'OJIbHUKOB

Hcnons3oBarh
bopMyIB:
nepuMeTpa u
IUIOIIA N
MHOT'OYTOJIbHUKOB,
JUTUHBI OKPY>KHOCTHU
Y TUIOILAU KpYTa,
00béMa
MPSAMOYTOJIbHOTO
napasuiesienuiena.
OnepupoBatb
MOHSATHUSIMH:
MPSIMOYTOJIbHAS
cHcTeMa
KOOPJIMHAT, BEKTOP;
HCIIOIL30BaTh 3TH
MOHATHS I
MpEeCTaBICHUS
JIAaHHBIX U PEUICHUS
3a7a4, B TOM YHUCJIe
U3 IpyruX y4eOHBIX
MIPEAMETOB.
Pemarts 3agaun Ha
MMOBTOPEHUE
OCHOBHEBIX
MOHATHUH,
WJUTFOCTPALIMEO
CBSI3€M MEXIY
pa3IUYHBIMU
4acTsIMU Kypca.
Br16upats MeTog
JUISL peIIeHUS
3a7a49M.

Pemarte 3amaun u3
MOBCETHEBHOM
JKH3HHU.

HUTOTO 68 4, KP-6, ITP-0




MPOBEPAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHHS OCHOBHOM

OBPA3OBATEJIbHOM ITPOI'PAMMBI

7 KJIACC
Kon . "
pOBepsIEMOro IIpoBepsiemble npeaMeTHBbIE pe3yJIbTAThl 0CBOCHHSI OCHOBHOM 00pa3oBaTe/bHOMH
pesyaLTATA NPOrpaMMbl OCHOBHOT0 00111ero 00pa3oBaHus
6 I'eomerpus
Pacnio3naBaTh u3ydeHHbIE Te€OMETpHYECKHE (UTYpBI, ONpPEeNsaTh HUX B3aUMHOE
6.1 pacroyio’)keHue, M300pakaTh T'€OMETPHUYECKUE (UTYpHI, BBINOJIHATH YEPTEKH IO
' YCIOBHIO 3aauu. V3MepsTh JTUHENHHbIE U YIJIOBble BEIWYMHBL. Pemares 3agaun Ha
BBIUHCIICHHUE JUIMH OTPE3KOB U BEJIMYMH YIJIOB
Jlenate rpyOyl0 OIIEHKY JIMHEWHBIX W YIJIOBBIX BEJIWYUH MPEIMETOB B PEabHOM
6.2 KU3HH, Pa3MEPOB MPUPOJHBIX OOBEKTOB. Paznuuarh pasmepsl 3TUX OOBEKTOB IO
MOPSIAKY BEJIMYHUHBI
6.3 CTpouTh 4epTEkKHU K FTEOMETPUUECKHUM 3a]a4am
64 [Tosnp30BaTbcs MpU3HAKAMKM PABEHCTBA TPEYTOJILHUKOB, UCIIOJIB30BAaTh MPU3HAKU U
' CBOICTBa paBHOOGAPEHHBIX TPEYTOJILHUKOB MPU PEIICHUH 3344
6.5 [IpoBOAUTH JTOTMYECKUE PACCYKACHUS C UCIIOJIB30BAaHUEM T€OMETPUUECKUX TEOPEM
[Tonb30BaTbcs NpU3HAKAMH PABEHCTBA IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB, CBOMCTBOM
6.6 MeaHbl, IPOBEAEHHON K TMIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJbHUKA, B PEIICHUN
reOMETPUUYECKUX 3a7a4
OnpenensaTs NapaieaIbHOCTh IPSMBIX C TOMOIIBIO YTJIOB, KOTOpBIE 00pa3yeT ¢ HUMH
6.7 cekymas. Onpenensts napauieabHOCTh MPSIMBIX C TIOMOIIBIO0 PABEHCTBA PACCTOSIHUM
OT TOYEK OJHOU IIPSAMOM 10 TOUEK IAPYroi mpsMou
6.8 Pemats 3a1aun Ha kieTyaroit Oymare
[IpoBOANTH BBIYUCIECHUS U HAXOJIUTh YHCIOBBIE U OyKBEHHBbIC 3HAUEHUS YIJIOB B
6.9 reOMETPUUYECKUX 3aJadyax C HCIOJb30BAaHUEM CYMMBbI YIJIOB TPEYTOJIbHUKOB U
' MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, 0Opa30BaHHBIX MpPU MEPECEYEHUH JABYX IMapai-
JIENbHBIX MPSAMBIX ceKkylieil. PemaTs npakTuyeckre 3ajauy Ha HaX0KJIeHUE YIJIOB
6.10 Brnaners noHATHEM T€OMETPHUECKOTO MECTa TOUEK. Y METh OINPENeNIATh OUCCEKTPHUCY
' yria ¥ CepeIMHHBIN MepHeHAUKYISIP K OTPE3KY Kak T€OMETPUUECKHUE MECTa TOUEK
dopMyIHpoBaTh OMNPEIENICHUsT OKPYKHOCTH M Kpyra, XOpIAbl M JAUaMeTpa
6.11 OKPY>KHOCTH, MOJIb30BaTbCSI MX CBOMCTBAMHU. YMETh NPUMEHATH 3TU CBOMCTBA IpHU
pelIeHny 3a1ad




nposg)(;lI:eMoro IIpoBepsiemble peIMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOI 00pa3oBaTe/ibHOI
pesyabTaTa NMPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHusl
Branets nonsitueM onucaHHON OKOJIO TPEYTrOJIbHUKA OKPYKHOCTH, YMETh HAXOIUTh
6.12 e€ neHtp. Ilonp3oBaThes hakTaMu O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYroJbHUKA
' MEPECEKAOTCS B OJHOM TOUKE, U O TOM, YTO CEPEAMHHBIC NEPIECHAUKYISPHI
K CTOPOHAM TPEYTOJIbHUKA ITEPECEKAIOTCs B OAHOW TOUKE
613 Brnagers mnonsTHEM KacaTeNbHOM K OKPYKHOCTH, IOJB30BAaThCsl TEOPEMOU O
' MePIEHIUKYISIPHOCTH KacaTelIbHON U pajinyca, MPOBEAEHHOTO K TOYKE KacaHUs
6.14 [Tonp30BaTbCsl TPOCTEUITUMH T€OMETPUUYECKMMH HEpPaBEHCTBAMH, TOHHMATh HX
' MIPAKTHYECKUI CMBICI
615 [IpoBOANTH OCHOBHBIE TE€OMETPUYECKHME IOCTPOCHHSI C MOMOIIBI0 LUPKYIS U
. JIMHEUKHT
8 KUJIACC
Koa . .
HpoBepsIeMOro IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI1 00pa3oBaTeIbHOI
pesybTaTa NPorpaMMbl OCHOBHOT0 00111ero 00pa3oBaHusl
6 ['eomeTpus
61 Pacnio3snaBath OCHOBHBIE BHJIBI YETHIPEXYTOJIHBHUKOB, UX 3JIEMEHTHI, MTOJI30BATHCS MX
' CBOMCTBAMM MPU PEIICHUU T€OMETPUUYECKUX 3a]1a4
62 [IpuMeHsTh CBOWCTBAa TOYKU IEpeceueHus MeAHaH TPEyrojbHUKa (IIEHTpa Macc) B
' pelieHuu 3aaa4y
Bnanetes moHsiTHEM cpeqHEN JMHUU TPEYrojJbHHUKA W Tpamnelud, NPUMEHSITh HUX
6.3 CBOICTBA MpHU pPEUICHUU reomeTpuyeckux 3anad. [lonp3oBarbes Teopemon daneca u
' TEOPEMOW O MPONOPUUOHANBHBIX OTpE3KaxX, MPUMEHATb UX [UJI PpELICHUs
MPaKTUYECKUX 3a/1a4
6.4 [TpuMeHsTh PU3HAKU TTOI00US TPEYTOIHHUKOB B PEUICHHH T€OMETPHUUECKHX 3aa4
[Tonp3oBatbes Teopemoii [Tudaropa mis pemeHrus reOMETPUUYECKUX U TIPAKTHYECKUX
6.5 3a1a4. CTpOUTh MaTEMAaTUYECKYIO MOJIEIb B MPAKTHUYECKUX 3a7a4axX, CAaMOCTOSTEIbHO
JienaTh 4epTEX U HAXOAUTh COOTBETCTBYIOIINE JTHHBI
6.6 Brnanets moHATHSAMU CHHYCA, KOCHHYCAa W TaHTEHCAa OCTPOTO YIJIa MPSIMOYTOJIBHOTO
' TpeyroyibHUKA. [101630BaThCS ATUMHU MOHATUSMH ISl PEILIEHUS IPAKTUYECKHUX 3a/1a4




HpOBEI;)(;IILMOFO IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM 00pa30BaTe/bHOM
pesyabTaTa NPOrpaMMbl OCHOBHOI'0 0011ero o0pa3oBaHus
Boruncnate  (pa3aMYHBIME - CIIOCOOAMH) IUIOMIAAb TPEYTOJIbHHKA W IUIOMIAJN
6.7 MHOTOYTOJIBHBIX (DHUryp (MONB3YSACH, TJIe HEOOXOAUMO, KATBKYJIATOPOM). [IpuMeHsTh
MOJIYYCHHBIC YMEHUS B MPAKTHUYECKUX 3a7adax
Bnasers mOHATHSMH BIHMCAHHOTO M LEHTPAJIBHOTO yria, UCIOJB30BAaTh TEOPEMBI O
6.8 BIIMCAHHBIX yTiaX, yrjlax MEXAy XOopJaMH (CEKYIIUMH) U YTJIe MKy KacaTeIbHON U
XOpAOH IIPU PElICHUU T€OMETPUUYECKUX 3a/1a4
6.9 Bnagerp nmoHSATHEM ONMCAHHOTO  YETHIPEXYrOJbHUKA, MPHUMEHSTH CBOICTBa
' OMHUCAHHOTO YETHIPEXYTOJbHUKA IIPU PELICHUU 3a]1a4
[TpuMeHsTh MOTy4YeHHbIE 3HAHNS HA PAKTUKE — CTPOUTH MaTeMaTHUYEeCKHE MOJIEIHN [T
6.10 3a/1a4 peaibHOM KM3HU U MPOBOAUTH COOTBETCTBYIOIINE BEIYUCIICHUS C TPUMEHEHUEM
' nmonoous
U TPUTOHOMETPUH (IIOJIB3YSCH, TJIe HEOOXOAMMO, KAIBKYJIATOPOM)
9 KJIACC
Kon . .
HpoBepsIeMOro IIpoBepsiemble npeIMeTHbIE Pe3yJILTAThI 0CBOEHHSI OCHOBHOI 00pa3oBaTe/iLHOM
pesyIbTaTa NporpamMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
6 I'eomerpus
3HaTh TPUTOHOMETPUYECKHE (YHKIIMH OCTPHIX YIJIOB, HAXOJUTh C UX MOMOIIBIO
61 pa3IUYHbIE 3JEMEHTHI MPSMOYTOJIBHOTO TPEYTOJbHUKA («pEelIeHHE MPSIMOYTOIbHBIX
. TPEYroJbHUKOBY»). HaxomuTs (C MOMOIIBIO KalbKyJasiTOpa) JJIUHBI M YIJIBI s
HETa0JIMYHBIX 3HAYCHU I
[Tonb3oBatbes  GopMynaMu TPUBEIACHUS W OCHOBHBIM TPUTOHOMETPUYECKUM
6.2 TOXKJCCTBOM U HAXOXKJACHHUS COOTHOIICHHH MEXIY TPUTOHOMETPUYECKUMHU
BEJTMYMHAMU
Hcnonb3oBaTh TEOpEeMbl CHHYCOB U KOCHHYCOB JUISI HAXOXICHUS Pa3TUYHBIX
6.3 AJIEMEHTOB TPEYTOJbHUKA («PEMICHNE TPEYTOJILHUKOBY), IPUMEHSITh UX MPU PEUICHUH
T€OMETPUUYECKHX 3a/1a4
Bnagers moHsTHsIMH TIpeoOpa3oBaHUs TOA00Ms, COOTBETCTBEHHBIX JIIEMEHTOB
6.4 nono6ubIX uryp. Iloms3oBaThes cBONCTBaMU MO00MS IPOU3BOIBHBIX (DUTYD, YMETh
BBIYHCIIATh JUTMHBI W HAXOJUTh YIJIbI Y TOM00HBIX (uryp. [IpuMeHsATs cBOWMCTBa




nposg)(;ﬁmoro IIpoBepsiemble peIMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOI 00pa3oBaTe/ibHOI
pesyabTaTa NMPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHMsl
o00Ms B MPaKTUUECKHUX 3a7adyax. YMETh MPUBOAUTH MIPUMEPHI MOJA00OHBIX puryp B
OKpY’KaloIllleM MUpe
65 [Tonb30BaTbCst TEOpEMaMu O MIPOU3BEICHUN OTPE3KOB XOP/I, O MPOU3BEACHUH OTPE3KOB
' CEKYIINX, O KBaJipaTe KacaTeIbHOU
[Tonb30BaTbcs BEKTOpaMH, MOHMMATh WX T€OMETPUYECKHH M (DU3HUECKUl CMBICT,
6.6 NPUMEHSATh WX B PEIICHHMM TE€OMETpHUYeCKHX M (usuueckux 3amad. [IpuMeHSATH
CKaJIIpHOC MMPOU3BCACHUC BCKTOPOB I HAXOKACHUA OJIMH U YTJIOB
67 [Tonb30BaTbcss METOAOM KOOPAMHAT Ha IUJIOCKOCTH, NPUMEHSATh €ro B PELICHUH
. rCOMCTPHUYICCKUX W INIPAKTUYICCKHUX 3a1a4d
BJI&I[GTI) IMOHATUAMU MPABUJIIBHOI'O MHOI'OYIOJIbHUKA, AJIWHBI OKPYXHOCTH, AJIMHBI
6.8 IYTH OKPYKHOCTU U paJIMaHHON MEpbl yIia, yMETh BBIUUCISTH TUIOMIAb KPyTra U ero
yacte. [[puMeHsATh moMydyeHHbIe YMEHHSI B IPAKTUYECKUX 3a/1adax
6.9 HaxoauTe ocu WM HEHTPBl CUMMETpUN (QUTYp, TPUMEHSTH JIBUKEHUS TUIOCKOCTH B
' MPOCTEHIINX CITydasx
[TpuMeHsTh NOTy4YeHHBIC 3HAHUS HA IPAKTUKE — CTPOUTH MATEMaTHYECKIE MOJIEIH JIJIs
6.10 3aJga4 peaJIBHOﬁ JKU3HHU U ITPOBOJUTH COOTBCTCTBYIOIINE BEIYUCIICHUSA C IPUMCHCHUCM
' nogoous
U TPUTOHOMETpUYECKUX (PYHKIUH (TTONB3YSICh, T/Ie HEOOXO0IUMO, KAbKYIISITOPOM)

IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

7 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
6 I'eomeTpus
HavanbHele nonatus reomerpuu. Todka, mpsmasi, OTpE30K, 1yd. YToia. Buasl yrios.
6.1 Beprukanbabele u cMmexHble yriabl. buccexkrpuca yrna. JIomaHas, MHOTOYrOJIbHHK.
[TapamiensHOCTh ¥ NEPIEHAUKYIISIPHOCTD IIPSIMBIX
62 Cummerpuunble ¢urypsl. OCHOBHBIE CBOWMCTBAa oceBOM cummeTpuu. Ilpumepsr
' CUMMETPHUH B OKPYKAIOIIEM MUPE




Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA
6.3 OcCHOBHBIE ITOCTPOEHMSI C NOMOUIbIO LUPKYJIA U JUHEWKH. TpeyronpHuk. BreicoTa,
' Me/MaHa, OMcceKTpHca, X CBOMCTBA
6.4 PaBHOOEIpeHHBIN 1 paBHOCTOPOHHUHN TpeyrojbHUKU. HepaBeHCTBO TpeyronbHUKa
6.5 CBoiicTBa W TpH3HAKK PAaBHOOEAPEHHOTO TpeyroibHUKA. [IpH3HAaKM paBeHCTBA
' TPEYrOJIbHUKOB
6.6 CpolicTBa M TpU3HAKU MapajuledbHbIX MNpsAMbIX. CyMMa YIJIOB TpEeyrojbHHUKA.
' BHemnue yriel TpeyrojabHUKa
[IpsimoyronbHbIi TpeyroabHUK. CBOWCTBO MEAMAHBI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
6.7 IIPOBENEHHON K runoreHyse. IIpu3Haku paBeHCTBA IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.
[IpsimoyronbHbIN TpeyroyibHUK ¢ yrioM B 30°
HepaBeHcTBa B reOMeTpHH: HEPaBEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O JJIMHE
6.8 JIOMaHOW, Teopema O OojblleM yrie M OoJblIeH CTOpPOHE TPEYroNbHHUKA.
IlepnenuKkynsp U HaKJIOHHAs
6.9 I'eomeTprueckoe mecto Touek. buccekrpuca yriia U cepeIuHHBIN NEPIEHIUKYISIP K
. OTPE3KY KaK Fr€OMETPUYECKHUE MECTA TOUEK
6.10 OKpyKHOCTb U Kpyr, XOpAa M JuaMeTp, UX CBOicTBa. B3aumHOe pacnonoxeHue
' OKPYKHOCTH U npsiMoii. KacarenbHast u cexyiasi K OKpyKHOCTH
6.11 OKpyKHOCTb, BIIMCAHHAA B yroJl. BriricaHHas ¥ oNMCcaHHas OKPYKHOCTH TPEYTOJIbHUKA
8 KVIACC
Kog IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA
6 I'eomerpus
6.1 UYeteipéxyronbHuku. [lapamienorpamm, ero npu3Hakyu U CBOMCTBA
6.2 [IpsiMoyroibHUK, poMO, KBaJpaT, UX MPU3HAKH U CBOWCTBA
63 Tpaneuus, paBHOOOKas Tpamenusi, €€ CBOWCTBA M NpU3HaKU. [IpsAMoyrosbHas
' Tpaneunus
6.4 Meron yasoenusa menuansl. LlentpanbsHas cumMerpus. Teopema @aneca u TeopeMa o
' IIPONOPIMOHAIBHBIX OTPE3KaX
6.5 CpenHue TMHUM TPEeyroibHUKA U Tpanenuu. LlenTp Macc TpeyrosibpHuKa
6.6 [lonobue  TpeyroabHUKOB, Kodpdunuent mnoaodbus. IlpuzHaku  momoOus
' TpeyroibHUKOB. [IpruMeHeHne nogo0us MpH pelieHNH MIPAKTUYECKUX 3a/1a4
6.7 @opmMyIibl U151 TUIOIAAN TPEYToJIbHUKA, apajiiesiorpaMMa, poMOa U Tpaneuu




Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA
6.8 CpoiicTBa momaael reomerpudeckux Quryp. OTHOIIEHUE IUIOMIAEH MOTOOHBIX
' uryp
6.9 Brruncnenue miomaaei TpeyroabHUKOB 1 MHOTOYT'OJIbHUKOB Ha KJIE€T4aTOW Oymare
6.10 Teopema I[ugaropa. [Ipumenenue teopems! [Tudaropa npu pemieHnn NpaKTHIECKUX
' 3a1aq
CuHyc, KOCHHYC, TAHI'€HC OCTPOIO yrja MpsSMOYroJbHOIO TpeyrojibHUKa. OCHOBHOE
6.11 TPUTOHOMETPUYECKOE TOKIAECTBO. TpuronHoMerpudeckue GyHkmuu yrios B 30°, 45° u
60°
612 Bricannble U LIeHTpalbHbIE YIIIbI, YTOJI MEXKIY KacaTeIbHOU U XOpAOH. YTJIbl MEXIY
' XOpAAaMHU U CEKYLIUMU
6.13 BrnucanHble U OMMCAHHBIE YETHIPEX YT OIbHUKHU
6.14 BzaumHoe pacmonoxenue IByX OKpyxkHocTed. Kacanue okpyxnocteil. OOrmiue
' KacaTelbHbIE K BYM OKPYXHOCTSAM
9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUSA
6 ['eomeTpus
61 Cunyc, kocunyc, Taurerc yrioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO.
' ®dopmyIibl TPUBEICHUS
62 Pemenne TpeyronpHukOB. TeopeMa KOCHMHYCOB M TeopeMa CHHYCOB. Pemienue
' MPAKTUYECKHX 3aJau C UCIOIb30BAaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB
6.3 [TpeobpazoBanue noaobus. [Togodrue cOOTBETCTBEHHBIX JIEMEHTOB
64 Teopema 0 MpoU3BEACHUN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEIACHUH OTPE3KOB CEKYIIMX,
' TeopeMa O KBaJlpaTe KacaTeJIbHOU
Bekrop, anuHa (MOAyNb) BEKTOpAa, COHANPABICHHbIE BEKTOPHI, HPOTUBOIOIOKHO
6.5 HaIpPaBJICHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONIEPALUU HAJ
BeKTOpaMHu. Pa3nojkeHne BeKTopa Mo JByM HEKOJUIMHEAPHBIM BEKTOPaM
6.6 Koopaunats! Bektopa. CkaisipHOe MPOU3BECHIE BEKTOPOB, IPUMEHEHUE JIJIs1 HaX 0K ICHUS
' JUTMH U yTJIOB
67 JlexapToBbI KOOPAMHATHI HA IUIOCKOCTH. Y paBHEHUS MPSAMOM U OKPY>KHOCTH B KOOpJIMHATAX,
' IepecedeHre OKPYKHOCTEN U psIMbIX. MeTo KOOpAUHAT U €T0 IPUMEHEHHE
6.8 IIpaBHUIBHBIE MHOTOYTOJIBHUKH




Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

Jnuna oxpyxHoctu. I'pamycHas M paaumaHHas Mepa yria, BBIYMCICHUE [UIMH JyT

6.9 .
OKPY>KHOCTEH
6.10 [Tnomans kpyra, ceKkTopa, CerMeHTa
611 JIBM>KEHUS TUIOCKOCTH ¥ BHYTPEHHUE CUMMETpUU (pUTyp (31eMEeHTapHbIE IPEICTABICHUS).

[TapannensHbiii nepenoc. [loBopoT




IMPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUA K
PE3YJbTATAM OCBOEHMSI OCHOBHOI OBPA3OBATEJIbHOMI
IMPOI'PAMMbI OCHOBHOT'O OBIIET'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOoBaHUA

IIpoBepsiemble TPeOOBaHMS K NPEAMETHBIM Pe3yJibTaTaM OCBOEHHSI OCHOBHOM

o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHMs HA OCHOBeE
ProcC

YMeHue omnepupoBaTh MNOHATHUAMU: MHOYKECTBO, IOJMHOYKECTBO, OIEpalMM Haj
MHO>KECTBaMU; YMEHHE ONEPUPOBATH MOHATHAMHU: Tpad), CBA3HBIN rpad, 1epeBo, UKL,
OpUMEHSATh WX TpU pEIIeHUH 3a]ad; yMEHHE UCIOJIb30BaTh rpaduyeckoe
MPEJICTABICHUE MHOXXECTB JUIsl OMUCAHUS peajbHBIX MPOIECCOB W SIBIICHUH, IpU

pELICHUH 3aj1a4 U3 IPYTUX YIeOHBIX IPEIMETOB

VYMeHue OICpUpoOBaATH IIOHATHUAMMU: OIIpCACIICHUC, aKCHOMa, TCOpPEMA,
A0Ka3aTCjIbCTBO, YMCHUC pPaCllO3HABATb HWCTUHHBLIC W JIOXKHBIC BbICKA3bIBAHUA,
MNPpUBOJAUTL HIPUMEPBI H KOHTPIPUMCEPBI, CTPOUTHb BbICKA3BIBAHHA W OTPHLAHHA

BBICKA3bIBaHUN

YMmenue OIICPHUPOBATH NOHATUAMU: HATYPAJIbHOC YHUCJIO, ITPOCTOC N COCTABHOC YHUCIIO,
ACIIMMOCTD HATYPAJIBbHBIX YHUCCII, IPU3HAKU ACIMMOCTHU, HCJI0C YUCII0, MOAYJIb YHUCIIA,
OOBIKHOBEHHAS IIpO6I) n accaTudyHasn [[p06b, CTaHHapTHLIﬁ BU/J 4KCJla, pallMOHAaJIbHOC
YUCJIO, HPPAOUOHAIIBHOC YHUCIIO, apI/I(bMeTI/I‘ICCKI/Iﬁ KBaI[paTHbIﬁ KOpCHb, YMCHUC
BBITIOJIHATH [lef/'ICTBI/I?I C yncjiaMu, CpaBHMUBATh U YIIOPAAOUMUBATh YK CJia, IPCACTABIATH
quciia Ha KOOpI[PIHS.THOﬁ HpHMOfI, OKpYIIATh 4YHCJIA, YMCHHC [CJIAaTb NPUKUIAKY U

OLICHKY pe3yJIbTaTa BBIYMCICHHI

YMeHue onepupoBaTh MOHATUSMU: CTETICHD C IENBIM MTOKa3aTeiaeM, apupMeTHUeCKUn
KBaJIPaTHBIH KOPEHb, MHOTOUICH, alreOpandeckas Jpo0b, TOXKIECTBO; 3HAKOMCTBO C
KOpPHEM HaTypaJbHOU CTemeHH OOJbIIe €IWHUIIbI, YMEHHUE BBINONHITH PACUYETHI MO
dbopmynaMm, mpeoOpa3oBaHUS LENbIX, JAPOOHO-PAIMOHAIBHBIX BBIPAKEHUM U
BBIPQXEHHUI C KOPHSMH, pa3lioKeHHE MHOTOYJIEHa Ha MHOXHTEIH, B TOM YHCIE C

UCIIOJIb30BaHUEM (OpPMYJT Pa3HOCTH KBAJIpaTOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMeHue olepupoBaTh IOHATHUSAMHU: YHCIOBOE PAaBEHCTBO, YPAaBHEHUE C OJHOU
IIEPEMEHHOM, YACIIOBOE HEPABEHCTBO, HEPABEHCTBO C NIEPEMEHHOM; YMEHHUE pEIIaTh
JUHEWHbIE M KBaJpaTHbIE ypaBHEHMS, APOOHO-pALMOHAIBHBIE YPaBHEHHS C OJIHOU
IIEPEMEHHOM, CUCTEMBI JIBYX JIMHEWHBIX YpaBHEHUH, JIMHEWHBIE HEPABEHCTBA U X
CHCTEMBI, KBaJIpaTHbIE U APOOHO-PaLlMOHATIbHbIE HEPABEHCTBA C O/IHOM MEepeMEHHOM,
B TOM YHMCJE IPH PELICHHWM 337a4 U3 JPYTUX IMPEAMETOB M NPAKTUYECKHX 3a1ad;
YMEHUE HCIOJIb30BaTh KOOPAMHATHYIO MPSIMYI0 U KOOPAMHATHYIO IUIOCKOCTbH IS

M300pakeHUs! pelieHnid ypaBHEHUH, HEPABEHCTB U CUCTEM




Kon
NpoBepsieMoro
TpedoBaHUs

IIpoBepsiemble TpeGOBaHMS K MPEAMETHBIM Pe3yJbTATaM OCBOECHUSI OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 00111er0o 00pa30BaHUs HA OCHOBE
dIrocC

YMeHue onepupoBarh HOHATHAMH: (QyHKIUS, rpaduk QyHKIHH, HyTH (QyHKIHH,
POMEXYTKH 3HAKOIIOCTOSHCTBA, IPOMEXYTKH BO3pacTaHus1, yObIBaHHS, HAaNOOJIbILCE
U HavMeHbIee 3HaueHHs (YHKIMH, YMEHHE OIEpUPOBATH MOHATHAMHU: HpsMast
HPONOPIMOHATBHOCT, JHHEHHAs (YHKIUS, KBagpaTH4yHas (QYHKIUSA, oOpaTHas
MPOMOPIMOHAILHOCTD, TTapadoia, TUIepOoaa; YMEHUE CTPOUTh rpaduku (QyHKIIHA,
UCIIONIb30BaTh I'paMKK JUIS ONPEAEIICHUSI CBOWCTB MPOLIECCOB U 3aBUCUMOCTEH, JUIs
pemieHus 3agad M3 JPYTuX YYeOHBIX MPEIMETOB U peabHOW JKHU3HU; YMEHHE

BbIPpaXXaTb (bOpMynaMI/I 3aBUCHUMOCTHU MEXAY BEIIMYNHaAMU

YMeHne omnepupoBaTh MOHATHSAMHU: IOCIEAOBATEIBHOCTh, apu(MmeTHdecKkas u
reoMeTpHuyecKas MIPOTPECCUu; yMEHHE UCIIOJIb30BATh CBOIiCTBa
MOCIIEI0BATEIBHOCTEH, (DOPMYIIBI CYMMBI M OOIIETO WICHA IIPH PEIICHUU 33/1a4, B TOM

YUCJIC 3a/la4 U3 JPYIux y‘le6HHX npeaAMETOB U peanLHoﬁ KHU3HHU

YMeHue pemaTh 3a7aud pa3HbIX TUIOB (B TOM YMCJIE HA MPOLEHTHI, 10JIM U YacTH,
JBIDKEHUE, padoTy, LIeHY TOBApOB U CTOMMOCTh MOKYIIOK U YCIIyT, HAaJOI'H, 33J]auu U3
o0nacTu ymnpaBieHUs JHMYHBIMM U CEMEHHBIMU (PUHAHCAMU); YMEHUE COCTaBIATh
BBIPAKECHUS, YPABHCHUS, HEPABEHCTBA U CUCTEMBI 110 YCIIOBHIO 3a1a4U, UCCIIE0BATh

MMOJIYYCHHOC PCIICHHUEC U OLICHUBATD HpaBIlOHOZIO6HOCTI> MMOJIYYCHHBIX PC3YyJIbTAaTOB

YMeHue onepupoBaTh MOHATUSAMU: QUTYypa, TOUKA, OTPE30K, MpsAMasi, Jyd, JOMaHas,
yrojl, MHOTOYTOJIbHUK, TPEYrOJIbHUK, PaBHOOEAPEHHbII U PaBHOCTOPOHHUIA
TPEYroJIbHUKH, IPIMOYTOJbHBIM TPEYrOJIbHHUK, Me/IaHa, ONCcCeKTpHca U BHICOTA Tpe-
YTOJIbHUKA, YEThIPEXYTOJbHUK, MapajuielorpaMM, pomMO, MpsSMOYTOJIbHUK, KBajapart,
Tpaneuus; OKpPYKHOCTb, KpYyTI, KacaTellbHas; 3HAaKOMCTBO C MPOCTPAHCTBEHHBIMU
durypamu; ymeHue pemarb 3aJadd, B TOM 4YHCJIE€ M3 MOBCEIHEBHOW XH3HH, Ha
HAXO0X/IEHNE T'€OMETPUYECKUX BEIMYUH C MPUMEHEHUEM U3YYEHHBIX CBOMICTB (puUryp

U QaxkToB

10

YMeHue onepupoBaTh HNOHSTUSIMH: PAaBEHCTBO (UIYp, PaBEHCTBO TPEYrOJbHUKOB;
NapaJUIeJIbHOCTh W NEPHEHAUKYJISAPHOCTh IMPSAMBIX, Yrol MeEXAYy MPSIMBIMY,
NEPIEeHIUKYIIAP, HAKIOHHAS, MPOEKIUs, MoJo0ue Gpuryp, noJoOHble TPEYroJbHUKH,
CUMMETpHUsI OTHOCHUTEIIBHO TOYKHM U IIPSMOM; YMEHHME pacIO3HaBaTb pPaBEHCTBO,
CUMMETPUIO U nojnobue (uryp, napajjieIbHOCTh U MEPHEeHAUKYISIPHOCTh MPSMBIX B

OKpYXKaroIleM MUpe

11

YMeHne onepupoBaTh MOHATHAMU: JIJTHHA, PACCTOSIHUE, YToJI (BEJIMUMHA YTJIa, CHHYC

" KOCUHYC yTI'Jia TPCYTOJ'ILHI/IKa), IIomajb; YMCHUC OLICHUBATL PasMEpbl NIPCIMETOB U




Kon
NpoBepsieMoro
TpedoBaHUs

IIpoBepsiemble TpeGOBaHMS K MPEAMETHBIM Pe3yJbTATaM OCBOECHUSI OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 00111er0o 00pa30BaHUs HA OCHOBE
dIrocC

O00BEKTOB B OKpYXAlOIleM MHUpE; YMEHHE IMPHUMEHATh (OpMYJIBl MepuMeTpa
U TUIOIIA M MHOTOYTOJIBHUKOB, JUIMHBI OKPYKHOCTH U IUIOLIAAM Kpyra, oObema
IPSIMOYTOJIBHOTO NapajUIeNieNIuIeia; YMEHUE IPUMEHSTh IPU3HAKKM PaBEHCTBA
TPEYroJbHUKOB, TEOPEMYy O CyMME YIJIOB TpeyroibHuKa, teopemy Iludaropa,

TPUTOHOMCTPHUYCCKUEC COOTHOMICHUS JJId BBIYMCIICHUA OJIUH, paCCTOHHHﬁ, HJ'IOH_[a[[ef/'I

12

Ymenue u3zobpaxarb MIOCKHE (UTYphl U HX KOMOHWHAIMM, MPOCTPAHCTBEHHbBIE
(UTypBI OT pyKH, C TOMOIIBIO YePTEKHBIX HHCTPYMEHTOB U AJIEKTPOHHBIX CPE/ICTB 110

TEKCTOBOMY HJIM CUMBOJIBHOMY OIIMCAHHIO

13

YMmenue ONICPpHUPOBATH INIOHATHAMU: [TPAMOYTOJIbHAA CUCTEMA KOOPAWHAT, KOOPJAWHATHI
TOYKH, BCKTOp, CyMMa BCKTOPOB, IIPOU3BCACHUC BCKTOpA Ha YHUCIIO, CKAJIAPHOC
IMPOU3BCACHUC BCKTOPOB; YMCHUC HUCIIOJIB30BATH BCKTOPLI U KOOPAWHATHI IJIA IMPEA-
CTaBJICHUS NAaHHBIX U PCHICHUA 3aaY, B TOM YUCIIC U3 APYTUX y‘le6H]':>IX IpeaAMECTOB U

pEATbHOM KU3HU

14

YMeHue onepupoBaTh NOHITUSIMH: CTOJIOUKOBBIE M KPYTOBbIE AHAarpaMMbl, TAOIUIIBL,
cpeaHee apuQMeTndeckoe, MeuaHa, HanOoJbllee U HaMMEHbIIIee 3HAYCHHUS, pa3Max
YHCIOBOrO0 Ha0oOpa; yMEHHE W3BJIEKaTh, MHTEPIPETUPOBATH U MPEOOPa3OBBIBATH
UHPOPMALIMIO, TPEACTABICHHYI0 B Ta0nMIaXx M Ha AMarpaMMmax, OTPaKaIoIIyIo
CBOICTBA U XapaKTEPUCTHKU PEaTbHBIX MIPOIIECCOB U SIBICHUI; yMEHUE PACIIO3HABATh

HN3MCHYUBLIC BCIIMYMNHBI B OKPYKAIOIIEM MUPEC

15

YMeHue onepupoBaTh MOHATHSAMH: CIy4YallHBIA ONBIT (CIy4alHBIA SKCIEPUMEHT),
3JIEMEHTapHOE COOBITHE (IJIEMEHTApPHBI MCXOM) CIy4alHOTO OIBITa, CiydaifHOe
coOBITHE, BEPOSATHOCTb COOBITHS; YMEHHE HaXOJUTh BEPOSITHOCTU CIy4alHBIX
COOBITHI B OMBITAX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITUSIMH; YMEHUE
pemaTh 3a7adyd METOAOM OPraHW30BaHHOIO Nepedopa U ¢ UCIOIb30BAHUEM IIPABUIIA
YMHOXXEHUS; YMEHUE OILIEHUBAaTh BEPOSITHOCTH pEalbHBIX COOBITHM M SIBIEHU,
MOHMMATh POJb MPAKTUYECKU JOCTOBEPHBIX U MAJIOBEPOSATHBIX COOBITMH B OKpY-
JKaloIleM MHpEe M B JKU3HH; 3HAKOMCTBO C MOHATHEM HE3aBHCHUMBIX COOBITHIA;

3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCE U €TO POJIBIO B MAaCCOBLIX SABJICHUAX

16

YMenue BBI6I/IpaTB MOAXOASIIUN H3y‘leHHLIﬁ MCTO JJId pCIICHUA 3a1a4U, IPUBOJAUTDH
MpUMEPBI MAaTEMATUYICCKUX SaKOHOMepHOCTefI B IpUPOAC U KU3HU, paCliO3HABATH
IMMPOABJICHUC 3dKOHOB MAaTCMATHUKH B UCKYCCTBC, OIMMUCBIBATH OTACJIbHBIC BBIAAOIIUCCA

PE3YyIbTaThl, IOJYUYCHHBIC B XOJAC Pa3BUTHA MATCMATHKW KaK HAYKH, IPUBOAWUTH




Kon IIpoBepsiemble TpeGOBaHMS K MPEAMETHBIM Pe3yJbTATaM OCBOECHUSI OCHOBHOM
MPOBEPAEMOro 00pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 00111er0o 00pa30BaHUs HA OCHOBE
TpedoBaHUs dIrocC

IIPUMEPBI MATEMAaTUYECKUX OTKPBITUN M UX ABTOPOB B OTEYECTBEHHOM M BCEMHUPHOU

HCTOpUH

IHEPEYEHbD 3JIEMEHTOB COAEPXKXAHMUSA, ITPOBEPAEMBIX HA OI'D I1O

MATEMATHKE
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA
1 Yucna v BBIYKCICHUS
1.1 Hatypanbenblie u nensie yncna. [Ipu3Haky enMMocTy HebIX YUCe
1.2 OOBIKHOBEHHBIE U JECSITUUHBIE JPOOU, TPOLIEHThI, OECKOHEUHBIE IEPUOANYECKHE APOOU
1.3 PannonanbHblie yncna. Apudmernyeckue onepanuu ¢ palioHaIbHbIMU YHCIaMU
1.4 JlelicTBuTenpHbIe yncia. ApupmMeTuyecKre onepaunnu ¢ 1eHCTBUTEIbHBIMUA YUCIaAMU
s [TpuOn>kE€HHBIE BBIYMCICHUS, IpaBWJIa OKPYIJIECHUS, MPUKHUIKA M OLEHKAa pe3yibTara
' BBIYMCIICHUI
2 Anrebpanyeckue BhIpaXKeHUs
2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMMU )
55 Crenenp ¢ nenbiM nokasateneM. CTeNeHb € palMOHAIBHBIM IOKaszareneM. CBolicTBa
' CTEIICHU
23 MHorousneHsl
24 Anrebpanueckas 1poob
) s ApudmeTnueckuii KOpeHb HaTypalibHOM cTeneHu. JledcTBUs ¢ apupMEeTHIECKUMU KOPHIMU
. HaTypaJlbHOM CTETICHU
3 YpaBHEHMS U HEPABEHCTBA
3.1 [{enble u 1poOHO-palMOHaANbHbIE YpaBHEHHs. CUCTEMBI U COBOKYITHOCTH YpaBHEHHM
3.2 [lenbie u 1poOHO-palOHAIbHBIE HepaBeHCTBAa. CUCTEMBI U COBOKYITHOCTH HEPaBEHCTB
33 Pemenue TekcToBbIX 3a1a4
4 YucnoBbIe TOCIEN0BATEILHOCTH
4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 331aHUS TOCIIE0BAaTEIbHOCTEH
4.2 Apudmernueckas ¥ reoMmerpuyeckas nporpeccuu. opmyia ciI0XKHBIX IPOIIEHTOB
5 @yHKIMH




Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

OyHKIU, cnocoObl 3amanus (yHknuu. ['paduk dyHkuun. OOIacTh ompeneieHus H

MHO>KecTBO 3HaueHu# ¢pyukiuu. Hynun dynkuuu. [IpomexyTtku 3HakonocrosiHcTBa. [Ipome-

> KYTKA MOHOTOHHOCTH (pyHKIMH. MakcuMyMmbl U MUHUMYMBI (yHkiuu. Haubomnbinee u
HaMMEHbIIIee 3HaUeHUE (PYHKIIMH HA TIPOMEKYTKE

6 KoopanHaTsl Ha IpsAMOM U IIIOCKOCTH

6.1 Koopaunarnas npsimast

6.2 JlekapTOBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus

7.1 ['eomerpuyeckue GuUrypsl U UX CBOMCTBA

7.2 TpeyroapHUK

7.3 MHOroyrojabHuKu

7.4 OKpy’>KHOCTb U KpyT

7.5 N3mepeHne reoMeTpuuecKiX BEIUUNH

7.6 BekTops! Ha mmockocTH
8 BeposTHOCTB U cTaTUCTHKA

8.1 OnucarenpHas CTaTUCTHKA

8.2 BepositHOCTB

8.3 Komb6unaropuxka

8.4 MHuoxecTBa

8.5 I'padbr
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