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HOACHUTEJBHASA 3AIIMCKA

['eoMeTpusi Kak OJMH U3 OCHOBHBIX PA3ZEJIOB IIKOJIBHOW MAaTEMAaTHKH,
UMEIOLINI CBOEH 1LIeNbI0 00€CIeUnTh W3YYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOLIEHWM M B3aMMHOE  pACIOJIOKEHUE, ONMPAECTCA HA  JIOTUYECKYIO,
JIOKA3aTEIbHYIO0 JIMHUIO. [[€eHHOCTh M3ydYeHUs reOMETpUH Ha ypPOBHE OCHOBHOI'O
o011ero o0pa3oBaHus 3aKIIOYAETCS] B TOM, YTO OOYYaOLIUICS YUUTCS IPOBOJAUTD
JIOKa3aTeJIbHBIE PACCYKIECHHUS, CTPOUTH JIOTHUECKUE YMO3AKIIIOUECHUS, JOKA3bIBATh
VCTUHHBIE YTBEPXKACHUS U CTPOUTh KOHTPIPHUMEPBI K JIOKHBIM, IPOBOIUTH
pacCy IeHUsl «OT IPOTUBHOIO», OTJIWYaThb CBOWCTBA OT IIPU3HAKOB,
(bopMyIUpOBaTh OOPATHBIE YTBEPKIACHUS.

Bropoii 1enpt0 HU3ydeHUs TIE€OMETPUM SBIIACTCSA HCIIOIb30BaHUE €€ Kak
MHCTPYMEHTA NPU PELICHUH KaK MAaTEMaTHYECKUX, TaK M IPAKTUYECKUX 3a/aad,
BCTpEYAIOUIMXCSI B peanbHOM ku3HM. OOydaromuiicss JOHKEH HayYUThCS
ONPEJENIUTh F€OMETPUUYECKYIO (PUTypy, ONMHUCATh CIOBAMM JAHHBIA 4YEPTEXK WIH
PUCYHOK, HAITH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJIUHY
ONITOBOJIOKOHHOTO Kalenst wiu TpeOyemble pa3Mepbl rapaxa JUisi aBTOMOOMWJIS.
OTOMY COOTBETCTBYET BTOpAsl, BBIYMCIUTEIbHAS JUHUS B U3YYEHUU I'€OMETPHUMU.
[Ipu pemieHnun 3amay NPAKTUYECKOTO XapaKTepa OOYyYarolMHCA YUYHUTCS CTPOUTh
MAaTeMaTHYECKUE MOJEIM PpEANBbHBIX JKMU3HEHHBIX CUTyallMd, NPOBOJIUTH
BBIYMCJICHUS U OLIEHUBATD aJICKBATHOCTH MOJyYEHHOTO PE3YJIbTaTa.

KpaitHe BaxHO NOAYEPKUBATH CBSI3U T'€OMETPUU C JPYTUMH yueOHBIMHU
npeaMeTaMu, MOTUBUPOBATh MCIIOJIb30BaTh OMPECIICHUS TEOMETPUIECKUX (PUTYp
U TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHHE MOJYYEHHBIX YMEHUH B (U3UKE U
TEXHUKE. OTH CBA3M Haubosiee SpKO BUIAHBI B TeMax «BekTopbi»,
«Tpuronomerpuyeckue cootHoumeHus», «Meroxn koopauHat» U «Teopema
[Tudaropa.

VYuebnsiii Kypc «l'eomeTpus» BKIIOYAET CIEAYIOUIME OCHOBHBIE DPAa3feiibl
conepxkanusi: «['eomerpuueckue Gurypsl U uUX cBoilcTBay, «l3mepenue
F€OMETPUYECKUX  BEIWYUH», «JleKapTOBBl ~KOOpAMHATBI HAa  IUIOCKOCTH,
«Bektops», «J[Bmkenus miaockoctmy, «IIpeodpazoBanus mog00us».

Ha uzyuenue yueGHoOro Kypca «I'eomerpusi» orBoaurcsa 204 yaca: B 7 kiacce
— 68 vacoB (2 4daca B Henen0), B 8 kiacce — 68 yacoB (2 yaca B Henelwo), B 9
KJ1acce — 68 JyacoB (2 yaca B HEJIEIIO).



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

HavanpHble noHsTusa reomerpun. Touka, mpsMasi, OTpPE30K, JIyd. YToi. Buasl
yrioB. BepTtukaneHele U CMexHbIE yriabel. buccekrpuca yria. JlomaHas,
MHOTOYTOJIBHUK. [[apaiensHOCTh U EPIEHUKYIISIPHOCTD IIPSIMBIX.

CumMerpuunble  (urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHUH.
[IprMepbl CUMMETPHUH B OKPYKAIOIIEM MUPE.

OCHOBHBIE TIOCTPOEHHSI C MOMOIIBIO LHUPKYJS W JIMHEWKH. TpeyroJyIbHUK.
Bricota, MmennaHna, OuccekTpuca, UX CBOWCTBA.

PaBHOOGpEeHHBIH M PABHOCTOPOHHMM  TpeyroidpbHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CoiicTBa M MNpU3HAKA PABHOOEAPEHHOIO TpeyroyibHUKa. llpu3Haku
PABEHCTBA TPEYTOJIBHUKOB.

CBolicTBa ¥ IPU3HAKKU NapaJUIeIbHBIX NPAMBIX. CymMMa yTiIOB TPEYTOJIbHHKA.
Breninue yribsl TpeyrojibHUKA.

[IpssMOyTrosbHBIA  TPEYroapHUK. (CBOWCTBO MEAHMaHbl MPAMOYTOJIBHOTO
TPEYTOJbHHUKA,  MPOBEAEHHOM K  rumoreHyse. Ilpu3Haku  paBeHCTBa
IIPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. [ [psMOYTOJIBHBIN TPEYTrOJbHUK € yIriIoM B 30°.

HepaBeHcTBa B reoOMETpUU: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema 0 OoubllieM yrie U Oosbllel CTOPOHE TPEYroJIbHUKA.
[leprieHIUKYISIp ¥ HAKJIOHHAS.

['eomeTprueckoe MeCTO TO4YEK. buccekTpuca yrima W CEepeIMHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK FEOMETPUYECKUE MECTA TOUEK.

OKpyXHOCTb M Kpyr, XOopAa M JUaMeTp, HUX CBoWcTBa. B3amMmHoe
pacIoNoKEHUE OKPYXKHOCTH M IpsMor. KacarenbHas U cekyias K OKpPY>KHOCTH.
OKpy»XHOCTb, BIHMCaHHas B Yyroj. BnucaHHas W oOnMcaHHas OKPYXKHOCTH

TPEYTOJIbHUKA.
8 KUIIACC

YereipéxyronpHuku. [lapamienorpamm, ero npu3Haku u cBouctsa. HYacTHble
cllydad TapajuieorpaMMoB (TPSIMOYTOJIBHUK, pOMO, KBaapaT), UX MPU3HAKU U
cBoiictBa. Tpamenusi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U TPHU3HAKHU.
IIpsimoyrosbHas Tparnenus.

Meton ynBoeHust Meauansl. LlenTpanbHas cummerpusa. Teopema Daineca u
TeopeMa O NPONOPLIUOHATIBHBIX OTPE3KAX.

Cpennue JIMHUK TPEYTOJIbHUKA U Tpaneuuu. L{eHTp Macc TpeyrojbHUKa.

[Tonobue TtpeyronbHUKOB, Ko3pduuuent nogodus. [lpusznaku mnomoOus
TpEeyroJbHUKOB. [IpruMeHenune noqo0ust mpu peleHny NPakTUYEeCKUX 3a/1ay.



CpoiicTBa mom@aaei reomerpudeckux ¢uryp. Dopmynsl i IUIOMIATU
TpeyrojbHHKa, MapaienorpaMMa, pomOa u Tpanenuu. OTHOIIEHHE IJIOMAAeH
noI0OHBIX (uUryp.

Brruncnenune miomaneil TpeyroJbHUKOB U MHOTOYTOJIbBHUKOB Ha KJI€TYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu perenun
MPAKTHYECKHX 3ajad.

CuHyc, KOCHHYC, TaHI€HC OCTPOrO yIJjla HpPsIMOYTOJIBHOIO TPEYTOJbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECTBO. TpUroHOMETpUUecKkne (yHKIUH
yriioB B 30, 45 u 60°.

BrncanHuble W LEHTpaTbHBIE YIIIBI, YTOJd MEXIY KacaTelbHOM M XOPJIOM.
Yrael  MEXIy ~ XOpJaMd W CeKyIIMMH. BrnucaHHble W ONUCAHHbBIE
4eThIpEXYToJIbHUKU. B3aumHOe pacnojiokeHue JBYX OKpykHocTted. Kacanue

OKpy>xHOcTel. O611e KacaTreiabHble K ABYM OKPYKHOCTSIM.
9 KJIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O go 180°. OcHoBHOe
TPUTOHOMETPHUYECKOE TOXKIECTBO. DOPMYJIIBI TPUBEACHHUS.

Pemienne TpeyronpHukoB. TeopeMa KOCMHYCOB M TEOpEMa CHHYCOB.
Pemienne mnpakTHUecKMX 3aa4 C MCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nmomoous. [Togodue cCOOTBETCTBEHHBIX JIEMEHTOB.

Teopema O NPOU3BEIECHUM OTPE3KOB XOPHA, TEOPEMBI O IPOU3BEIACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBaApPaTe KacaTeIIbHOM.

Bektop, anuHa  (MOIyJib)  BEKTOpA,  COHAINpPABIEHHBIE  BEKTOPHI,
IIPOTHUBOIIOJIOKHO ~ HAIIPaBJIEHHBIE  BEKTOPBI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONE€paluy HajJ BEKTOpaMmH. Pa3nokeHue BEeKTOpa MO JBYM
HEKOJUIMHEApHbIM BeKkTopaM. KoopauHaTel BekTopa. CKaasipHOE MPOU3BEIECHUE
BEKTOPOB, MPUMEHEHHE JIJIS1 HAXOXKACHUS JJIMH U YTJIOB.

JlexapToBbl KOOpAMHATHI HA IUIOCKOCTHU. Y PaBHEHUS NPSIMOU U OKPYKHOCTH
B KOOpJAMHATAX, [IEPECEUCHHE OKPYKHOCTEW M MPSAMBIX. METOI KOOPIHHAT U €ro
IPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIbBHUKK. JlmuHa OKpyxkHOCTHU. [I'pamycHas wu
paavaHHas Mepa yria, BBIUHMCIEHHME IJIMH AYr OKpyxkHocteil. [lmomane kpyra,
CEKTOpa, CErMEHTA.

JIBuKeHHsI TUIOCKOCTH M BHYTPEHHUE CUMMETpUM GUryp (dJIeMeHTapHbIe
npenacrasienus). [lapamnensHeiii nepenoc. [ToBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUS TIPOI'PAMMBI
YYEBHOIT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbBTATDBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMMmbl y4yeOHOro Kypca
«I"eomeTpus»» XapaKTEpHU3yOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K TMPONUIOMY M HACTOSLIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHHUM B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpa)kAaHHa U Pean3aluu €ro
opaB, IMpPEICTaBICHHMEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3TUYECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JOCTHKEHUN HAyKH, OCO3HAHHEM BaXKHOCTH
MOPAJIBHO-3THYECKUX IMPUHLUIIOB B AEATEIBHOCTH YUEHOTO;

3) Tpya0OBOE BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B pEIIEHUU MPAKTUYECKUX 3a1ad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
o0pa30oBaHUs HA MPOTSHKEHUM BCEM JKMU3HM [JIsl YCHEIHOM NpodeccHOHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYeCcKOe BOCIIUTAHME:

CHOCOOHOCTBIO K SMOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PELICHWH, pacCyXIECHUH, YMEHHUIO BHJETh
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEeHHOCTH HAYYHOI'0 MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4HbIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOIBI U
o0miecTBa, MOHUMAHHEM MaTEeMaTHUECKON HayKd Kak cdepbl UeIOBEYECKO
JEeATEIbHOCTH, 3TAaNoOB €€ pa3BUTUSA M 3HAYUMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MATHKU U MAaT€MAaTHYECKOW KYJBTYpOW Kak CPEICTBOM
IIO3HAHMWS MHpPA, OBJIAJEHUEM IPOCTEUINIMMH HABBIKAMHM MCCIIEIOBATEIBCKON
NEeSATEIbHOCTH;



6) ¢usnueckoe BocnuTaHue, (POpPMHPOBaAHHE KYJIbTYPHI 310POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPUMEHATh MATEMaTUYECKWE 3HAHHMS B HWHTEpPECax CBOETO
3I0pOBBSl, BEJIEHUS  3J0pOBOro  obOpa3a KU3HM  (300pOBOE  IMTAHUE,
cOaaHCUPOBAaHHBIA PEXUM 3aHATHUM U OTAbIXa, peEryjspHas (Qu3nueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OMIMOKY M TaKOTO K€ MpaBa JAPYroro 4eaoBeKa;

7) 3koJ1I0rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHNE MAaTeMaTHYEeCKUX 3HAHUM JJIs pelIeHUs 3a1a4
B 00JacTh COXPAaHHOCTH OKpYXaroulel cpenpl, IUIAHUPOBAHMS IOCTYNKOB H
OLICHKM WX BO3MOJKHBIX IOCJHEICTBUI [JIsl OKPY’KAIOIIEH Cpenbl, OCO3HAHHEM
JI00aIBHOTO XapaKkTepa 3KOJIOTMYECKUX MPoOJIeM U MyTe UX PElIeHHUS;

8) aganTanusi K M3MEHAIUMCS YCJIOBUAM CONMAJIBHOM U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIMICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Ye€pe3 MPAKTHUECKYIO JEATEIbHOCTb, B TOM YHUCIIE
YMEHUE YUUTbCS y APYIHX JIOJEH, NpUOOpeTaTb B COBMECTHOM AESATEIBHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITA IPYTHX;

HEOOXOJUMOCTBbIO B (OPMUPOBAHMU HOBBIX 3HAHWW, B TOM YHUCIE
(bopMyIUpOBaTh UAECH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(QUUUTHI COOCTBEHHBIX 3HAHUW U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYID  CHUTYyallMl0, BOCHPHUHUMATh
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOMIMHA KOHTPMEp, KOPPEKTHPOBATh
NPUHUMAEMbIe pEIIeHUs] U ACHCTBUSA, (POPMYIMpPOBATH W OLIEHUBATh PUCKH U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIbTATDI
ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble Jiornueckue aeicTBHUA:

e BBUBJSITH U XaPAKTEPU30BaTh CYILIECTBEHHBIE NMPU3HAKU MATEMATHUYECKHUX
OOBEKTOB, TOHATUN, OTHOIICHWA MEXIy TMOHATUIMH, (OPMYIHUPOBATH
ONpEACICHUs]  TOHSITUWA, YCTAHABIMBATH  CYIIECTBEHHBIH  MpPU3HAK
KJaccupuKalii, OCHOBaHUS [JIsi OOOOIIEHWS W CPaBHEHHS, KPUTEPUU
MPOBOJIUMOTO AaHAJIN3A;

e BOCIpPUHUMATH, (OPMYJIMPOBATH U  MPEOOPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAMHWUYHBIC, YACTHBIE W OOIIHE,
YCJIOBHBIE;



BBISIBIIATH ~ MAaTEMaTHYECKME  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
npoTtuBopedrss B (akTax, MaHHBIX, HAOJNIOJACHHUSIX U YTBEPKICHHSX,
npemiaraTh KpUTEPUH ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUMIA;
JieNaTh BBIBOJBI C HCIOJIH30BAaHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX W
WHIYKTUBHBIX YMO3aKITIOUCHH, YMO3AKIIIOUESHUH TI0 aHAJIOTHH;

pa30upaTh J0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TPSMBIE U OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOSATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTHYeCKUX (PaKTOB, BBICTPAWBATh aAPTyMEHTAIMIO, TPHUBOJIUTH
IPUMEPBI U KOHTPIIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCY KICHUS;
BBIOMpATh CrOco0 pemieHus y4yeOHOM 3ajaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOMpaTh HaWOoJIee TOIXOMANUNA C y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA:

UCII0JIb30BaTh BOMPOCHI KaK HCCIEIOBATEIIbCKUNA WHCTPYMEHT IMO3HAHUSA,
(GbopMynIupoBaTh BONPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MpoOIeEMy,
CaMOCTOSATENILHO YCTAaHABIIMBaTh KMCKOMOE W JIaHHOE, (OPMHUPOBATH
TUTIOTE3y, ApTYMEHTHPOBAThH CBOIO MTO3UIINIO0, MHCHHCE;

MPOBOJUTh MO CaMOCTOATEIFHO COCTaBJICHHOMY TIUIaHY HECIIOXHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTUYECKOro 00bhEKTa, 3aBUCUMOCTEN 0OBEKTOB MEX Ty COOOI;
CaMOCTOSITeNIbHO (hOPMYJIUPOBATH OOOOIEHHSI U BBIBOJBI MO pe3yJbTaTam
MPOBENEHHOTO HAOJIONCHUSI, WCCIEAOBAaHMS, OIICHUBATH JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMPOIECCa, a TaKKE BBIJIBUTATh
MIPEATOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTH HWH(GOpPMAllMU, JaHHBIX,
HEOOXOUMBIX JIJIsl peLIeHUs 3a1a4u;

BBIOMpATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATH U HHTEPIPETHUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U POPM IIPEICTABIICHNUS,

BbIOMpaTh (GOpMy MpeACTaBICHUS HHPOPMALMUU U HWIUTFOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JIuarpaMMamu, HWHOW TpaduKod ©u UX
KOMOMHAIIUSIMU;

OLICHMBAaTh HAAEKHOCTh HMH(POpPMALMU MO KPUTEPUSIM, MPEII0KEHHBIM
yUHUTENIEM UM CHOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHMKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe N1eliCTBHA:

BOCIIPUHUMATDL U (bOpMyanOBaTB CYXKACHUS B COOTBCTCTBUU C YCIIOBHUAMU
Hn nejsiMu 06H_ICHI/I$I, SICHO, TOYHO, I'PaMOTHO BbIPpAaXaTb CBOKO TOYKY 3PCHUA



B YCTHBIX U NMHCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHHS MO XOAY pPELICHHS
3aJ1a4, KOMMEHTHUPOBATh MOJYyYEHHBINA PE3yIbTAaT;

B X07ie 00CyX/IeHHUs 3a7]aBaTh BOIIPOCHI M0 CYIIECTBY OOCY>KIaeMOU TEMBI,
po0JieMbl, pelIaeMoil 3ajaun, BbICKa3bIBaTh UJIEU, HAIEJIEHHBIE HA MOMCK
pELICHUs, COIOCTABIATh CBOM CYXIEHUS C CYXKICHUSAMH JpYyrHX
YYaCTHUKOB JMAaNiora, OOHApYyKUBATh pa3IMyue M CXOJCTBO IMO3ULIMH, B
KOPpPEKTHOM popme PopMyTUpOBaTH pa3HOTIIACHS, CBOU BO3PAXKEHUS;
OPEICTaBIATh  pPe3yjbTaTbl  PEIICHUs 3aJauH, AKCIIEPUMEHTA,
UCCIIEJOBaHMsI, IPOEKTA, CAMOCTOSITENIbHO BbIOUpaTh (POpMaT BBICTYILIICHUS
c y4€TOM 3aj1a4 Npe3eHTAlUU U OCOOCHHOCTEN ayAUTOPUH;

MOHMMATh M UCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHAHONW W MHAUBHIYJIbHOM
paboTHI IPH peIIeHNN Y4eOHBIX MaTeMaTHUECKHX 3a71a4;

IPUHUMATH L€1b COBMECTHOM NEATENbHOCTH, MJIAHUPOBATh OPraHU3ALIMIO
COBMECTHOI paboThbl, pachpeneiasTh BUAbl pabOT, JIOroBapUBaThCH,
o0Cy»XIaTh MpOLIECC U pe3yabTaT padoThl, 0000IIaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TpynmoBbIX (¢Gopmax padoTel (00CyxkaeHus, OOMEH
MHEHUSIMHU, MO3TOBbI€ IITYPMBI U JIPYTHE), BHIIOJIHATH CBOIO YacTh pabOTHI
U KOOPAMHHMPOBATh CBOMU JEHUCTBUS C JAPYTMMH WIEHAMH KOMAaHJBbI,
OLICHWBATh KAauyeCTBO CBOEr0 BKJaga B OOIIMI MPOAYKT MO KPUTEPHSIM,
c(OopMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHUBEpCAJbHbIEC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH, ajJTOPUTM pElIeHMs 3afaud (WM ero
4acTh), BBIOMpaTh CHOCOO pelIeHUs C¢ Y4ETOM HMMEIOIIMXCS PEeCcypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEeUIEHUN C Y4ETOM HOBOM MH(OpMaIuu.

CﬂMOKOHTpOJIb, IMOIMOHAJIbHbINA HHTEJJIEKT:

BJIQJIETh CIIOCOOAMH CaMOIIPOBEPKU, CAMOKOHTPOJIS MIpoLiecca U pe3yJibTaTa
peLIEHNs] MaTEMAaTUYECKOM 3a/1a4u;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BOBHUKHYTH IIPH PELICHUN 33a4H,
BHOCHUTH KOPPEKTUBBI B JESATEIHOCTh HAa OCHOBE HOBBIX OOCTOSITENHCTB,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA AEATEIBHOCTH IOCTABICHHOU LIEIH U
YCIIOBUSIM, OOBSCHATh NMPUYMHBI JAOCTH)KEHUS WM HEJOCTHKEHUS LIEIH,
HaXOAUTh OIIHUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI



K xoHiy oOydenuss B 7 KJjacce OOydYarolMiiCsi TMOJMYYUT CIIECAYIOIIHE
IIPEAMETHBIE PE3YJIBTATHI:

Pacrio3HaBaTh UW3y4yeHHBIE TE€OMETpUYECKHUE (UTypbl, OMNpENeisTh UuX
B3aMMHOE PACIOJIOKCHUE, H300pakaTh TE€OMETpUUYECKHE (DUTYpBI, BBITOTHATH
YEPTEXKHU MO YCIOBHIO 3adauu. M3MepATh JIMHEWHBIE W YIJIOBBIE BEIIMYMHBI.
PemaTe 3a1a4M Ha BBIYUCIIEHUE JUIMH OTPE3KOB U BEJIMYUH YIJIOB.

Henatb rpyOyr0 OIEHKY JMHEWHBIX W YIJIOBBIX BEJIMYMH MPEIMETOB B
peasbHOM KU3HU, Pa3MEPOB MPHUPOIAHBIX OOBEKTOB. Paznuyarh pa3Mmepbl 3THX
O0OBEKTOB IO MOPSIAKY BETUYUHBI.

CTpouTh YEPTEKHU K TEOMETPUUECKUM 3a/1a4aM.

[Tonmp30BaTbCAd MNpPU3HAKAMU PABEHCTBA TPEYTrOJbHUKOB, HCIIOIb30BaTh
MPU3HAKHU U CBOMCTBA paBHOOEPEHHBIX TPEYTOILHUKOB MIPU PEIICHUH 3a]1a4.

[IpoBOIUTH JTOTHYECKUE PACCYKICHUS C HUCIOJIB30BAHUEM T€OMETPUYECKHUX
TEOpEM.

[Tonmp30BaThCAd MNpPHU3HAKAMU PABEHCTBA MNPSMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOWCTBOM  MEIWaHbl, MPOBEAEHHOM K  THUIOTEHY3€  MOPSIMOYIOJIBHOIO
TPEYTrOJIbHUKA, B PEIICHUN F'€OMETPUUECKUX 3a]1a4.

OrnpenensiTe napayieIbHOCTh MTPSIMBIX C TTOMOIIBIO YTIJIOB, KOTOPBIE 00pa3yeT
C HUMH cekymas. OnpeaensaTh NapajuieIbHOCTh NPSIMBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHAN OT TOYEK OJHOM IMPSMOU 0 TOUEK APYTOU MPSIMOM.

Pemiats 3amaun Ha KiteTyaToi Oymare.

[IpoBOIUTH BBIUMCICHUS M HAXOJUTh YHCIIOBbIE U OYKBEHHBIC 3HAUCHMUS
YIJIOB B TEOMETPUUYECKHMX 3aJa4yax C HCIOJb30BAHHEM CYMMBI  YIJIOB
TPEYTOJbHUKOB M MHOT'OYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpHU
IIEPECEYEHNH [BYX IapaJUICIbHBIX IMPSAMBIX CEeKylleh. Pemare mpakTtuueckue
3a71a4M Ha HAXOXJICHUE YTIJIOB.

Brnagers TOHATHEM T€OMETPUYECKOTO MECTa TOYEK. YMETh OIPEACIATh
OMCCEKTPUCY yIJjla U CepeIUHHBINA MEPICHANKYIISP K OTPE3KY KaK reOMeTpUYECKue
MECTa TOYEK.

@opMynUpOBaTh ONPEAECICHUS OKPYKHOCTH M Kpyra, XOpAbl U JHAMETpa
OKPYHOCTH, ITOJIb30BaThCSI UX CBOMCTBAMU. Y METh IPUMEHATH 3TU CBOWCTBA IIPU
pellIeHuY 3a7ay.

Brnagete MOHATHEM ONMMCAHHOM OKOJIO TPEYTroOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ meHtp. [lomp3oBaThes (akTaMu O TOM, YTO OMCCEKTPHUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, M O TOM, YTO CEPEAUHHBIC
MEPIIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Brnagers noHsATHEM KacaTeabHOUW K OKPYKHOCTH, I0JIb30BaTHCSI TEOPEMOU O
MEPIIEHAUKYJISIPHOCTY KacaTeJIbHOM U paauyca, POBEAEHHOIO K TOYKE KaCaHHUs.



[lonp30BaThCA NPOCTEUIIMMHU T€OMETPUIECKUMHU HEPABEHCTBAMM, ITIOHUMATH
UX IIPAKTHYECKUN CMBICII.

[IpoBOANTE OCHOBHBIE T€OMETPUYECKUE TTOCTPOCHHUSI C MIOMOIIBIO LIUPKYJIS U
JIMHENKHU.

K koHmy oOyueHuss B 8 kuacce OOydaroIIMHCA MOJIyYUT CIEIYIOIIHE
IIPEAMETHBIE PE3YIIbTATHI:

PacniosHaBaTh OCHOBHBIE BHJABI YETBIPEXYTOJIBHUKOB, MX 3JIEMEHTHI,
II0JIB30BATHCS UX CBOMCTBAMU IIPH PELICHUH T€OMETPUYECKUX 3a4au.

[TpuMeHsTh CBOICTBA TOUKM NEPECEUEHMs] MEOUaH TPEyrojbHHUKA (LEHTpa
Macc) B peIIeHUH 3ajau.

Bianets moHsATHEM CpeHEN JIMHUM TPEYTOJbHUKA W TPANEUWd, IPUMEHATH
MX CBOMCTBA NPHU pELICHHH TreoMeTpuyeckux 3anad. [lomp3oBaTbes TeopeMon
dasieca ¥ TEOPEMOM O MPONOPLUUOHATIBHBIX OTPE3KaX, IPUMEHATh UX U1 PEILICHUSA
IIPAKTUYECKUX 3a/1a4.

[IpuMeHsTh npU3HaKK MOA00US TPEYTOJIbHUKOB B PEIIEHUH T€OMETPUUECKUX
3a1ad.

[Tonb3oBaTecss Teopemoir [ludaropa npns pemieHuss TE€OMETPUYECKUX H
npakTUYecKux 3anad. CTpPOUTh MaTEMaTUYECKYyI0 MOJEIb B IPAKTHUYECKHUX
3a/1a4ax, CaMOCTOSATEIBbHO JeIaTh YePTEK U HAXOAUTh COOTBETCTBYIOLIUE JUIUHBI.

Brnangerp NOHATMAMM CHHYyCa, KOCHMHYCAa M TaHI€HCa OCTpPOro yIJia
MPSAMOYTOJIBHOTO TPEYTrojbHUKA. [10J1630BaThCS ATUMH MOHATHIMU I PEIICHUS
IIPAKTUYECKUX 3a/1a4.

Bbruncnsate (pa3nuyHbIMU crioco0aMu) IUIONIA/lb TPEYTOJNbHUKA U IJIOLIAAN
MHOTOYTOJBHBIX  Guryp (MONB3ysCh, TIAE HEOOXOJUMO, KAIbKYJISATOPOM).
[IprMEHATH MOyYEHHBIE YMEHHUS B IPAKTUYECKUX 3a/1a4ax.

Brnanerp NOHATHUSMM BIMCAHHOTO W LEHTPAJBHOIO YIVIA, HMCIOJIb30BATh
TEOPEMBI O BIIMCAHHBIX yIiaxX, yriax MEXAy XOpAaMH (CEKyIIMMH) U YIJI€ MEKIY
KacaTeJIbHOM Y XOPJIOU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Brnagers mOHATHEM ONMCAHHOIO YETHIPEXYTOJIBHUKA, IPUMEHSITH CBOKWCTBA
OMMCAHHOIO YEThIPEXYTOJIbHUKA NP PEUICHUH 3a]a4.

[IpyMEHATh MONYyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTH MATEMATUYECKHE
MOJENH VI 3a1a4 PEAIbHOW KU3HU U ITPOBOJAUTH COOTBETCTBYIOINE BHIYMCIICHUS
C TNpPUMEHEHHEM TMOJ00Us W TPUTOHOMETpUHU (TOJB3YSICh, TAE HEOOXOAMMO,
KQJIBKYJISITOPOM).

K koHmy oOyueHus B 9 kiacce 0OydaroIIMHCA MOJIYYHUT CIETYIOIIHE
IIPEAMETHBIE PE3YIIbTATHI:

3HaTh TPUTOHOMETpPUYECKHE (YHKIUU OCTPHIX YIJIOB, HAXOAUTh C UX
MOMOILBIO PAa3JIMYHBIE 3JEMEHTHI MPSMOYTOJBHOTO TPEYTroNbHUKA («peleHue



IPSIMOYTOJIBHBIX TPEYTOIBHUKOBY). HaxoauTsh (¢ MOMOIIBIO KaJbKYJISATOPa) JJIMHBI
Y YTJIBI 17151 HeTaOIMYHBIX 3HAYCHU.

[Tonb30Batbes hopmyaamMu MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPHYECKUM
TOXJIECTBOM JUII HAXOXJICHHMSI COOTHOIICHUM MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMMU.

Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB JUIsl HAXOKJIEHUS PA3IMYHbIX
AJIIEMEHTOB TPEYTOJbHUKA ((PEIIEHUE TPEYTOJbHUKOBY), MPUMEHATh HX IPHU
pELIEHUU TEOMETPUUECKUX 3a1a4.

Bnagerp moHsTHSAMM  npeoOpa3oBaHMs — MOAOOHMS, COOTBETCTBEHHBIX
3JIEMEHTOB MOA00HBIX Guryp. [lonb3oBarbest cBOWCTBaMU 110100Ms TPOU3BOJIBHBIX
¢uryp, yMeTb BBIUKCIATH [JWHBI W HAXOAUTh YIJbl y MOAOOHBIX QUryp.
[IpumeHsATh cBOWCTBa MOJOOMS B MPAKTHUECKUX 337adyax. YMEThb NPUBOIUTH
IPUMEPHI TOJ0OHBIX (PUTYP B OKPYKAIOILIEM MUDE.

Ilonp30BaThCsA TEOpEMaMU O MPOU3BEIECHUU OTPE3KOB XOPJ, O MPOU3BEACHUN
OTPE3KOB CEKyLIUX, O KBaIpaTe KacaTeIbHOM.

[Tonb30BaThCA BEKTOpPAMH, MOHMMATh MX TE€OMETPUYECKUA M (PU3HYECKHI
CMBIC]I, MPUMEHATh HUX B PEHIEHUU TEOMETPUYECKUX U (PU3MUECKHX 3aaad.
[IpuMEHSATh CKAIAPHOE MPOU3BENCHUE BEKTOPOB ISl HAX0XKICHMS IJIUH U YTJIOB.

[Tonb30BaTbCd METONOM KOOPAMHAT Ha IUIOCKOCTH, IIPUMEHSATH €ro B
PEIICHUH T€OMETPUUECKUX U MPAKTUYECKUX 3a/1aY.

Bnanets NMOHATUSIMH NMPABUIBHOTO MHOTOYTOJIBHHMKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI TyT'M OKPY’KHOCTH W PaJMaHHON MEphI yIia, yMETh BBIYMCIATH ILIOIIAJb
Kpyra U ero yacteil. [I[puMeHsTh NoJy4YeHHbIE YMEHHSI B IPAKTUYECKUX 3a7a4ax.

Haxonuth ocu (WM UEHTPHI) CUMMETpUM (UTYp, TPUMEHSTH JBHKCHUS
IJIOCKOCTHU B MPOCTEUIINX CITyYasiX.

[IpuMeHsATh MOJlydeHHbIE 3HAHUSI HA MPAKTHUKE — CTPOUTh MaTeMaTUYECKUE
MOJEIIN JIJIS 3a/1a4 PEAIbHOW JKU3HU U MMPOBOJIUTH COOTBETCTBYIOIIME BBIYMCICHUS
C TPUMEHEHHEM IMOA0OMS U TPUTOHOMETPUYECKUX (PYHKUMHA (TOJB3YSCh, THE
HEO0O0XO0IMMO, KAJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoauuecTBO 9acoB

HaumeHnoBaHue pa3iesioB U TeM DJieKTpoHHbIE (U (PPOBBIE)
Ne /i Konrpoabubie IIpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
[Ipocreiimme reomeTpudeckue GUTypbl
1 U ux cBoiicTBa. M3mepenue 14 https://m.edsoo.ru/SCDUTTDXL
T€OMETPUUYECKUX BEIIUYUH
2 TpeyroinbsHUKN 22 1 https://m.edsoo.ru/LUWH113V3
IT
3 BPALICIILHMC NPAMBIE, CYMMa yTIoB 14 1 https://m.eds00.ru/C3QIURDVS
TPEYroJbHUKA
Oxpy>kKHOCTb U KpyT. [ 'eomeTpuueckue
4 py py p 14 1 hitps:/m.eds00.ru/ZCZQS49CU
MOCTPOCHUS
5 [ToBTOpenue, 0600IIeHNE 3HAHUI 4 1 https://m.edsoo.ru/RJJI3LV3V?2
OBIIEE KOJIMYECTBO YACOB I10 68 4 0
[MPOTPAMME




8 KVIACC

HaumenoBanue pa3aesioB U TEM

KoaudecTBO 4acoB

DJIeKTpPOHHbIe (LM (pPOBbIE)

Ne n/n Kontpoabnsie IlpakTHueckue
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThbI padoThI

1 YeThIpEXyroJIbHUKN 12 1 https://m.edsoo.ru/ZLR3S406D
Teopema Paneca u reopema o

2 MIPONOPIIMOHATILHBIX OTPE3Kax, NOJ00HBIE 15 1 https://m.edsoo.ru/F8O5Z09Y 8
TPEYrOJbHUKU
IImomans. Haxoxnenue miomaaei

3 TPEYTOJILHUKOB M MHOTOYTOJILHBIX (PHUTYP. 14 1 https://m.edsoo.ru/QLI1QDOEP
[Tnomaau momoOHBIX Guryp
T I1

4 copema ITudaropa n nasana 10 1 https://m.edsoo.ru/4ZHRPYM8W
TPUTOHOMETPUU
VY1l B OKpy)KHOCTU. Brincanusie n
OIMCAaHHBIE YETHIPEXYTOIbHUKH.

5 13 1 https://m.edso00.ru/J2JOK38GT
Kacarenbnsle k okpyxHocTH. Kacanue
OKPYKHOCTEH

6 [ToBTOpenue, 0600IIeHNE 3HAHUI 4 1 https://m.edsoo.ru/LX0AVOG6P

OBIIEE KOJIMYECTBO YACOB I10 68 6 0

I[TPOTPAMME




9 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaudecTBO 4acoB

DJIeKTpOHHbIe (LM (ppPOoBbIE)

Ne n/n Kontpoabnbie IIpakruueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
1 TpuroHoMeTpits. TeopeMbl KOCHHYCOB 1 16 1 https://m.edsoo.ru/S172BY40V
CUHYCOB. Penienue TpeyrojabHUKOB
[IpeobpazoBanue moaoowms.
2 Mertpuyeckrue COOTHOLIEHUS B 10 1 https://m.edsoo.ru/TSSCWSWSF
OKPY>KHOCTH
3 BekTopsl 12 1 https://m.edsoo.ru/X4JFWORCL
4 JlekapTOBBI KOOPAMHATHI HA IIJIOCKOCTH 9 1 https://m.edsoo.ru/ISQMGSAFT
[IpaBuiIbHBIE MHOTOYTOIBHUKH. [[nHa
5 OKPY>XHOCTH M IUIOIIAJb Kpyra. 8 https://m.edsoo.ru/BMBZSAEUS
Brraucnenne miomanei
6 JIBM>KEHUS IJIOCKOCTHU 6 https://m.edsoo.ru/SHUMOCSCI
7 Hosroperre, 0606memfe’ 7 2 https://m.edsoo.ru/VYL6CQRS8P
cucTeMaTtu3anus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 63 6 0

[NPOTPAMME







HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosmmuecTBo yacoB
Ne Hara DJIeKTpOHHbIe UG pOBbIE
Tema ypoka Konrpouabusie IIpakTHueckue
n/n Bcero u3yuyeHusi oOpa3oBaTelbHbIE pecypchbl
padoThI padoThbI
[Ipocreiiiine reoMeTpudecKre
1 1 https://m.edsoo.ru/FYDQN6D7B
OOBEKTHI
2 MHOroyrojapHUK, JIOMaHas 1 https://m.edsoo.ru/AXFSLBJZS
CMexHbIE U BEPTUKAJIbHbIE
3 1 https://m.edsoo.ru/4JQRXZTFF
YIJIBIL
CMexHbIE U BEpTUKAJIbHbIE
4 P 1 https://m.edsoo.ru/YSNLG4X31
YTJIbI
CMexHbIe U BEpTUKAJIbHBIE
5 1 https://m.edsoo.ru/FHHJZOPSR
YIJIBIL
CMexHbIE U BEpTUKAJIbHbIE
6 P 1 https://m.edsoo.ru/76FDZEETM
YIJIBL
CMexHbIE U BEpTUKAJIbHbIE
7 P 1 https://m.edsoo.rt/OYZIEFVSH
YTJIbI
CMexHbIe U BEpTUKAJIbHBIE
8 1 https://m.edsoo.ru/TY9P4SITH
YIJIBIL
N3mepenue JIMHEVHBIX U
9 YIJIOBBIX BEIMYUH, BEIYUCICHUE 1 https://m.eds00.ru/8QMO0C762
OTPE3KOB U yTJIOB
N3mepenue JIMHEUHBIX U
10 YIJIOBBIX BEJIMYUH, BBIUUCIICHUE 1 https://m.edsoo.ru/NBFVSYJO3
OTPE3KOB U yTIIIOB
11 N3mepenue IMHEVHBIX U 1 https://m.edsoo.ru/OP6WEFGYY




12

YTJIOBBIX BEJINYNH, BEIYUCICHUE
OTpPE3KOB H yTJIOB

N3Mepenne JIMHEHHBIX 1
YIJIOBBIX BEJIMYUH, BIYUCICHUE
OTPE3KOB U YTJIOB

https://m.edsoo.ru/NPPLOGSEH

13

[lepumerp u maomangs Guryp,
COCTaBJICHHBIX U3
IPSIMOYTOJILHUKOB

https://m.edsoo.ru/GX8JQNIK9

14

15

16

17

[lepumerp u momags Guryp,
COCTABIICHHBIX U3
MPSIMOYTOJIbHUKOB

IlonsTe o paBHBIX
TPEYTOJIbHUKAX U IIEPBUYHBIC
IIPEACTABICHUS O PABHBIX
¢durypax

Tpu npusHaka paBeHCTBa
TPEYTrOJIbHUKOB

Tpu npu3Haka paBeHCTBa
TPEYTrOJIbHUKOB

https://m.edsoo.ru/9MHUYBGOD

https://m.edsoo.ru/MUSTOG8Y7

https://m.edsoo.ru/TC7ZNSARE

https://m.edsoo.ru/USPZ6RWCD

18

19

20

Tpu npu3Haka paBeHCTBa
TPEYTOJIbHUKOB
Tpu npusHaka paBeHCTBa
TPEYTrOJIbHUKOB
Tpu npu3Haka paBeHCTBa
TPEYTrOJIbHUKOB

https://m.edsoo.ru/RXS1ZCFR6

https://m.edsoo.ru/3MK84JONX

https://m.edsoo.ru/2UOROIT74

21

22

Tpu npu3Haka paBeHCTBa
TPEYTOJIbHUKOB

ITpu3Haku paBeHCTBa

https://m.edsoo.ru/4YTSEHGOE

https://m.edsoo.ru/5S8MY4YNBR




23

MPSIMOYTOJIbHBIX
TPEYrOJIbHUKOB
[Ipu3naku paBeHCTBa
MPSIMOYTOJIbHBIX
TPEYTOJIbHUKOB

https://m.edsoo.ru/6RUL5SXGO7

24

CBoIiCcTBO MeIHaHBI
MPSIMOYTOJIBHOTO
TPEYToJIbHUKA, MPOBEAEHHOM K
THIIOTCHY3¢e

https://m.edsoo.ru/7THH7WFDK

25

CBoOIiCTBO MeIHaHbI
MPSIMOYTOJIBHOTO
TPEYroJbHUKA, IPOBEACHHON K
THIIOTCHY3¢e

https://m.edsoo.ru/WQ8PN65M7

26

27

28

29

PaBHOGeipeHHbBIE U
PaBHOCTOPOHHUE
TPEYroJbHUKU
IIpu3Haku u cBONCTBA
PaBHOOEPEHHOTO
TpEeyrojbHUKa
IIpu3Haku u cBONCTBA
paBHOOEIPEHHOTO
TPEYroJbHUKA
[Ipu3Haku u cBOMCTBA
paBHOOEIPEHHOTO
TPEYroJbHUKA

https://m.edsoo.ru/25HEXJLK4

https://m.edso0o.ru/96QU7CN8V

https://m.edsoo.ru/FENFO6VEC

https://m.edsoo.ru/E4VPAPN4Z

30
31

HepasenctBa B reomerpun

HepaBeHCTBa B I'COMCTpUHA

https://m.edsoo.ru/OEXBPKRZE
https://m.edso0o.ru/O8X71FYQW

32

HepagenctBa B reomerpun

https://m.edsoo.ru/0K379K43S




33

34

HepasenctBa B reomerpuu

IIpsAMOYTONBHBIN TPEYTONBHUK
¢ yriioM B 30°

https://m.edsoo.ru/MGKELG3AM

https://m.edsoo.ru/SOCYEDVQO0

35

36

37

IIpsAMOYTONBHBIN TPEYTONBHUK
¢ yriom B 30°

KonTtponbHas pabora no teme
"TpeyronbHuku"
[TapamensHble npsMbIE, UX
CBOICTBa

https://m.edsoo.ru/ZZCJV3TUY

https://m.edsoo.ru/4LIVWGMSU

https://m.edsoo.ru/KIFI1JI0A

38

39

40

41

[Iareiit noctynar EBkinna

Haxkpecr nexaniue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHHE YTJIbI,
00pa3oBaHHbIC NTPH
NepeceyeHn  MapaiebHbIX
MPSIMBIX CEKYILEn

Haxkpecr nexaniue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIBI,
o0Opa3oBaHHbIE IPU
NepeceyeHn  MapasiebHbIX
MPSAMBIX CEKYIEn

Haxkpecr nexariue,
COOTBETCTBEHHbBIE U
OJIHOCTOPOHHUE YTJIbI,
o0Opa3oBaHHbIE IPU
MepeceyeHn  MmapaiebHbIX
MPSAMBIX CEKYILEn

https://m.edsoo.ru/VHBHZQ900

https://m.edsoo.ru/2HLKI1J6L

https://m.edsoo.ru/UDZCNQXRV

https://m.edsoo.ru/FOUDW75LA




42

Hakpect nexanue,
COOTBETCTBEHHBIC U
OJIHOCTOPOHHUE YTJIbI,
o0pa3oBaHHbBIE IPH
MepeCeUCHUH NapajIeIbHbIX
MPSAMBIX CEKYIIEH

https://m.edsoo.ru/MSOJ5Z1W4

43

Hakpecr nexaiue,
COOTBCTCTBCHHBIC U
OAHOCTOPOHHUC YTJIBI,
00pa3oBaHHBIE MTPH
IIEPECEYECHUH MTapaJLIIEIIbHbIX
IIPSIMBIX CEKYILEN

https://m.edsoo.ru/TT46BAY6X

44

[Ipu3Hak napajieabHOCTH
IIPSIMBIX Y€PE3 PAaBEHCTBO
pacCcTOSHUI OT TOYEK OAHOMN
IIPSIMOM 10 BTOPOU MPSAMOM

https://m.edsoo.ru/11C9C3FTN

45

[Ipu3Hak napajienbHOCTH
MPSIMBIX YEPE3 PAaBEHCTBO
paccTOSHUM OT TOYEK OJHOMN
MIPSIMOM 10 BTOPOU MPSIMOM

https://m.edsoo.ru/SOOH6FMBS

46
47

CYMMa YIJI0B TPCYT'OJIbHUKA

CYMMa YIJI0B TPCYT'OJIbHHUKA

https://m.edsoo.ru/S3LGUTY32
https://m.edsoo.ru/7M6DQD7M4

48
49

Bremnue yrisl TpeyrojibHHAKa

BHeniHue yriiel TpeyrojibHUKa

[U G [ SO R —y

https://m.edsoo.ru/MNJOCGH9L
https://m.edsoo.ru/DGCCIQFIY

50

51

KonTponbhas pabota no teme
"[TapamienbHble TPSIMBIE,
CyMMa yTJIOB TpeyrojbHuKa"

OKpy>KXHOCTb, XOP/Ibl U

https://m.edsoo.ru/HGF5SRMBXO

https://m.edsoo.ru/AQHSUBS0U




ANaMETp, UX CBOMCTBaA

52 KacarenbHast K OKpy>KHOCTH https://m.edsoo.ru/1161GKK6L
OKpy»XHOCTbH, BIMICAaHHAs B

53 https://m.eds00.1u/4FQG274GY
yromu
@)

54 KPYHHOCTD, BUHCANHAT B https://m.edsoo.ru/SF1WSCRHY
yroji
Ilonstue o I'MT, npumeHeHne

55 p https://m.edsoo.ru/OYDXH3QT6
B 3aJa4yax
[Tonsitue o I'MT, npumeHeHue

56 https://m.edsoo.ru/XG4WUS501J
B 3ajJa4yax
buccekTpuca u cepeuHHBIN

57 MEPIEHIUKYIIAP KaK https://m.edsoo.ru/A2LBET3LC
F€OMETPUUYECKHE MECTAa TOUYCK
OKpy’KHOCTb, OIIMCAHHAsA OKOJIO

58 https://m.edsoo.ru/9Y404U31E
TpeyroJbHUKa
OKpYy>KHOCTh, OITUCAaHHAS OKOJIO

59 Py https://m.edsoo.ru/YZ7O6NC27Z
TPEYroJbHUKA
OKpYy>KHOCTh, BOMCAHHAs B

60 Py https://m.eds00.ru/45SVSHTZC
TPEYTOJIbHUK
OKpy’>KHOCTb, BIIUCAHHAS B

61 https://m.edsoo.ru/OWUW4K8WS
TPEYTOJIBLHUK
ITpocTeitmme 3axa a

62 POCTCHILIHE 3AIa5H H https://m.edsoo.ru/WIZ0A7F77
MTOCTPOCHUE
Y o

63 POCTCHILHE Sa/atH Ha https://m.edsoo.ru/HIY744ST2
MOCTPOEHUE
KonTponbhas pabota no teme

64 "OKpY>KHOCTb ¥ KPYT. https://m.edsoo.ru/OPUFPXM6G

I'eomeTprueckue nocrpoenus"




[ToBTOpEeHME M 000OIIEHNE

65 3HAHUH OCHOBHBIX ITOHATUH U 1 https://m.edsoo.ru/075BG25NP
METOJIOB Kypca 7 Kjacca

66 Hrorosas koHTpobHas paboTa 1 https://m.edsoo.rt/DQXGRPV72
[ToBTOpeHME U 06001IeHNE

67 3HAHWII OCHOBHBIX IIOHSATHI B 1 https://m.edsoo.ru/5SPJ6SGBRB
METOJIOB Kypca 7 Kiacca
[ToBTOpEeHME M 00600IIEHNE

68 3HAHUH OCHOBHBIX ITOHATUH U 1 https://m.edsoo.ru/EHZ8LPE7B
METOJIOB Kypca 7 Kiacca

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME




8 KVIACC

Ne
n/n

Tema ypoka

[Tapamnenorpamm, ero Npu3HaKu
U CBOICTBA

KoaudecTBO 4acoB

KonTpoJbHbIe

Bcero
padoThI

IpakTnyeckue
padoThbI

Jlara
U3YYEeHUS

DJIeKTpOHHbIe HU(pPOBbIE
o0pa3oBaTe/IbHbIE PecypChl

https://m.edsoo.ru/60U99XROP

[Tapannenorpamm, ero npu3HaKu
Y CBOICTBA

[Tapannenorpamm, ero mpu3HaKu
U CBOWCTBA

YacTHble cityvan
napajieiorpaMMOB
(MIpsAMOYTOJILHUK, POMO,
KBaJIpar), UX MPU3HAKU U
CBOMCTBA

YacTHble ciydan
napanerorpaMMoB
(MpsIMOYTOJILHUK, POMO,
KBaJpaT), UX NPU3HAKU U
CBOMCTBA

YacTHble ciydan
napauenorpaMMoB
(MpsIMOYTOJIBHUK, POMO,
KBaJpaT), UX MIPU3HAKU U
CBOMCTBa

Tpaneuus

https://m.edsoo.ru/ XFHDJOUA1

https://m.edsoo.ru/ETRJP7PJH

https://m.edsoo.ru/3VO4FOMOZ

https://m.edsoo.ru/W3KUZ8901

https://m.edsoo.ru/A685LBYSB

https://m.edsoo.ru/ XGNLG6PX3

PaBHOOOKas 1 IpsAIMOYTOJIbHAS

https://m.edsoo.ru/SX9DDBQCM




Tpancuuu

PaBHOOOKAst ¥ IPSMOYTOJIbHAS

9 1 https://m.edsoo.ru/335Z3IVAZ
Tpaneuuu
10 Meton yaABOEHHS MEIUAHbI 1 https://m.edsoo.ru/T82GVAQ4U
11 LenTpasnibHas cCHMMETpUs 1 https://m.edsoo.ru/XTE9B6TQ3
KontponbHast pabora o Teme
12 " i " 1 https://m.edsoo.ru/KQJCP1IRMA
YeTbIpEXyroJbHUKU
Teopema dasneca u Teopema o
13 1 https://m.edsoo.ru/HCAMY3QAS
MPONOPLUUOHAIBHBIX OTPE3Kax
14 CpenHsist TMHUS TPEyToJIbHUKA 1 https://m.edsoo.ru/T6VV7A20Y
15 CpenHsist TMHUS TPEyroJIbHUKA 1 https://m.edsoo.ru/HYP7V4ALMK
16 Tpaneuus, e€ cpeaHss JUHUS 1 https://m.edsoo.ru/3GWNZHZ30
17 Tpaneuus, e€ cpeaHssa JINHUSA 1 https://m.edsoo.ru/BNZI3SK2N
18 IIponopuuoHanbHbIE OTPE3KU 1 https://m.edsoo.ru/B8JKYR3P7
19 IIponopuroHanbHbIE OTPE3KU 1 https://m.edsoo.ru/8C2KXD2IG
20 IleHTp Macc B TPEYrOJIbLHUKE 1 https://m.edsoo.ru/3AG2KO031F
21 [Tono6HbIE TPEYTOIBHUKH 1 https://m.edsoo.ru/T2WKBADOH
Tpu npuzHaka nogoous
22 prip A 1 https://m.edsoo.ru/EVX4D7DND
TPEYroJIbHUKOB
Tpu 3HaKa noJo0
23 DI TIPHBHAKA TOAODI 1 https://m.edsoo.ru/SHI VEF8DT
TPEYroJIbHUKOB
T 3HaKa noJo0
24 DU IPH3HAH HORODMR 1 https://m.edsoo.ru/FOILCOMTB
TPEYroJIbHUKOB
Tpu npuzHaka nogoous
25 prup A 1 https://m.edsoo.ru/PZZM4X09B
TPEYroJIbHUKOB
[Tpumenenue noooust npu
26 p a p 1 https://m.edsoo.ru/QRZMSVWGA

PCHICHUHN MMPAKTHUYCCKUX 3a1a1




KonTponbhas pabota no teme

27 " | https://m.edsoo.ru/VY8PN8XF8
[TooGHBIE TPEYTOIBHUKH

CBoiicTBa IUIOIIAIEN

28 https://m.edsoo.ru/EHMESPRXZ
FEOMETPUUECKUX PUTYD
DopmyIibl J1s TIOIIAAN

29 TPEYrOJIbHUKA, https://m.edsoo.ru/7LCMID6RJ
napajuiesorpaMma
DopmyIibl 11 TIIOIAAN

30 TPEYrOJIbHUKA, https://m.edsoo.ru/JOOM8KQIJF
napajuiesorpaMma
DopMyITbI IS MIOIAAN

31 TPEYroJIbHUKA, https://m.edsoo.ru/898HY V851
napajuiesorpaMma
DopMyITbI IS MIOIAAH

32 TPEYroJIbHUKA, https://m.edsoo.ru/879ITDCNE
napasuiesiorpaMma
DopmyIibl J1s TIOMIAAN

33 TPEyrojbHUKa, https://m.edsoo.ru/AVO7TXBVUW
napasuiesiorpaMma

34 Bermeneriie nomazei https:/m.edsoo.ru/SIGSOAVSI
CIIOKHBIX QUTyp

35 Tlnowasui puryp Ha wrerdarol https://m.edsoo.ru/G4JM76PBP
Oymare

36 [Tnomaau mogoO6HBIX HUryp https://m.edsoo.ru/KVCET1IHHC

37 [Mnomaau momgo6HBIX GuUryp https://m.eds00.ru/C9IX0O9IW61
3amaun ¢ MPaKTUIECKUM

38 https://m.edsoo.ru/CFH6PRHOS5
coJlep:KaHueM

39 3amaun ¢ MPaKTUIECKUM https://m.edsoo.ru/N24T6XFF0




40

colepKaHuEM
Pemenne 3amayu ¢ TOMOIIBIO
METO0/Ia BCIIOMOTaTeIIbHOM
TUIOIIA N

https://m.edsoo.ru/ASWEVCBCR

41

42

43

KonTtponpHast pabora o Teme
"IInoumanp”

Teopema [Tudaropa u eé
pUMCHEHHE

Teopema [Iudaropa u eé
MIPUMEHEHUE

https://m.edsoo.ru/RKHOIBMJM

https://m.edsoo.ru/MYONLHINK

https://m.edsoo.ru/YVPOOMYNZ

44

45

46

Teopema [Tudaropa u e
PUMEHEHNE
Teopema [Tudaropa u eé
MIPUMEHEHUE
Teopema IIudaropa u eé
IIPUMEHEHNE

https://m.edsoo.ru/2LKVD1853

https://m.edsoo.ru/YW8Q15GKD

https://m.edsoo.ru/813M9DZJ 1

47

48

Ornpenenenue
TPUTOHOMETPUUECKUX QYHKIUI
OCTPOTO yTJIa MPSIMOYTOJIIEHOTO
TPEeyroJbHUKA,
TPUTOHOMETPHYECKHE
COOTHOIIIEHUS B IPSIMOYTOJILHOM
TpEeyroJbHUKE

OCHOBHOE TPUTOHOMETPUYECKOE
TOKJIECTBO

https://m.edsoo.ru/6A9U6XM04

https://m.edsoo.ru/2QDXH1YZ5

49

50

OcHOBHOE TPUTOHOMETPUUCCKOC
TOXKIACCTBO

OcHoOBHOE TPUTOHOMCTPUUICCKOC

https://m.edsoo.ru/N6342X4EH

https://m.edsoo.ru/Z90FW4KDD




51

TOXKACCTBO

KonTtponpHast pabora o Teme
"Teopema [Iudaropa u Havyana
TpuroHomerpun"

https://m.edsoo.ru/UTLIP99RE

52

Bniucannele u ieHTpaIbHBIC
YIJIBL, YTOJI MEKY KacaTelabHOU
U XOpAOoH

https://m.edsoo.ru/EISFI79UD

53

54

55

Brucanneie u ieHTpaIbHBIC
YTJIBI, YTOJI MEXIY KacaTeJbHOU
1 XOpJIoH

BriucanHbie ¥ IEHTpaJIbHBIC
YTJIBL, YTOII MEX]y KacaTeIbHOM
1 XOpJIoH

Vsl Mexay XxopaaMu U
CEeKyLIUMU

https://m.edsoo.ru/43MAHH6UG

https://m.edsoo.ru/3ZZGBOBNG

https://m.edsoo.ru/L94GFIER7

56

57

58

59

Vsl MeXAy XOpJAaMu U
CEeKyLIUMHU

BriucanHble U onrcaHHbIE
YETBIPEXYTOJIBHUKHU, UX
IIPU3HAKU U CBOMCTBA

Bnucannsle 1 onucaHHbIE
4eThIPEXYTONBbHUKH, UX
NPU3HAKKU U CBOMCTBA

BrmcanHbie u ormcaHHbIe

4eThIPEXYTONbHUKH, UX
NPU3HAKK U CBOMCTBA

https://m.edsoo.ru/CEBZS8M 13

https://m.edsoo.ru/EF64M7KVW

https://m.edsoo.ru/X56Y75XJ3

https://m.edso0o.ru/4IKJOGXSD

60

IIpumeHeHne CBOWCTB
BIIMCAHHBIX U ONHCAHHBIX

https://m.edsoo.ru/FDUOS6UKR




61

62

YeTBIPEXYTOJILHUKOB MPU
pEIICHUHU T€OMETPUUECKUX 3a1a4

[IpumeHeHue cBOMCTB
BIIMCAHHBIX U OMUCAHHBIX
YEeTBIPEXYTOJILHUKOB MPU
pEIIeHNU T€OMETPUYECKUX 3a/1a4

B3anmuOe pacnonioxkeHue 1ByxX

OKpPYXHOCTEH, 0011ne
KacaTelIbHbIE

https://m.edsoo.ru/16MMU1G86

https://m.edsoo.ru/HNR974104

63

64

65

66

Kacanue okpyxHocTER

KonrponbHas padora no reme
"VTIIBl B OKPY’KHOCTH.
Brnucannble u onvcaHHble
YETBIPEXYTOJIbHUKH"

[ToBTOpEHNE OCHOBHBIX MOHITHI
U METOJIOB KYpPCOB 7 M 8 KJIacCOB,
000011IeH1E 3HAHUI

IToBTOpEHNE OCHOBHBIX MOHATHI

U METOJIOB KYpPCOB 7 M 8 KJIacCOB,
000011IeH1E 3HAHUI

https://m.edsoo.ru/3CXC3I1A41

https://m.edsoo.ru/COVEDRQZJ

https://m.edsoo.ru/CH082971.J

https://m.edsoo.ru/1ERGJKPU6

67

68

Wrorosas koHTposibHasA paboTa

[ToBTOpEHNE OCHOBHBIX MOHSATHI
U METOJIOB KYpCOB 7 M 8 KJIacCOB,
000011IeH1Ee 3HAHWI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

https://m.edsoo.ru/J7Z87ZK4IE

https://m.edsoo.ru/BHTMJS7YA




9 KJIACC

KoaudecTBO 4acoB

Ne Hara DJIeKTpPOHHbIe U (pPOBbIE
Tema ypoka KonTpoabusbie IIpakTnueckue
n/n Bcero u3ydyeHusi oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThbI

Onpenenenue

1 TPUTOHOMETPUYECKUX HYHKIIHHA 1 https://m.edsoo.ru/CD1X6AAL2
yrioB ot 0° o 180°

2 @opMyIIbI IPUBEACHUS 1 https://m.edsoo.ru/OBNBY3J2Q

3 TeopeMa KocuHyCOB 1 https://m.edsoo.ru/RHIDMBXJS5

4 Teopema KOCHHYCOB 1 https://m.edsoo.ru/KOM41J37R

5 TeopeMa KocuHyCOB 1 https://m.edsoo.ru/JUPIR2ISZ

6 Teopema cunycoB 1 https://m.edsoo.ru/ANH6PTII7

7 Teopema cuHyCcOB 1 https://m.edsoo.ru/4LWCLZGKB

8 Teopema cunycoB 1 https://m.edsoo.ru/6NO2CEW IN
Haxoxnenue nivH CTOpoH U

9 1 https://m.edsoo.ru/3ILX8ICNG
BEJIMYUH YTJIOB TPEYTOJbHUKOB

10 Pemrenue TpeyroinbHUKOB 1 https://m.edsoo.ru/KJ8891JVV

11 Pemenne TpeyrosbHUKOB 1 https://m.edsoo.ru/ASEP9BMXS

12 Pemenue TpeyroabHUKOB 1 https://m.eds00.ru/992MSU6ZU

13 Pemenue TpeyroabHIMKOB 1 https://m.edsoo.ru/DH52RQGDI
[IpakTueckoe MpuMeHeHHe

14 1 https://m.edsoo.ru/6N7QYFLH7
TEOPEM CHHYCOB U KOCHHYCOB
[IpakTueckoe MpuMeHeHHe

15 1 https://m.edsoo.ru/JXOUN27RH
TEOPEM CHHYCOB ¥ KOCHHYCOB
KonTponbhas pabota no teme

16 P p 1 1 https://m.edsoo.ru/TKOLEFSOQC

"Pemenue TpeyroasHUKOB"




17

18

[TonsaTHe 0 mpeoOpa3oBaHUM
no00us

CoOOTBETCTBEHHBIC JIEMECHTHI
MoA0OHBIX puryp

https://m.edsoo.ru/WPA4QONZN

https://m.edsoo.ru/6 WZ4YFOAQ

19

20

21

22

COOTBETCTBEHHBIE DJIEMEHTEI
noI00HBIX uryp

Teopema o mpou3BeeHUU
OTPE3KOB XOp/I, TEOpPEMA O
MPOU3BEJICHUH OTPE3KOB
CEKYIIIHNX, TEOpEMa O KBaJpaTe
KacaTeJbHOMI

Teopema o mpou3BeieHUU
OTPE3KOB XOp/I, TEOpPEMA O
MPOU3BEJICHUHN OTPE3KOB
CEKYIIINX, TeOpeEMa O KBaJpaTe
KacaTeJbHOMI

TeopeMa o npousBenecHUN
OTPE3KOB XOpJ, TEOpeEMa O
MIPOU3BEACHNUN OTPE3KOB
CEeKYILIUX, TeOpeMa O KBajipaTe
KacaTeJbHOU

https://m.edsoo.ru/LFK1UZATS

https://m.edsoo.ru/KLRAL11S8

https://m.edsoo.ru/LYNT6HMDS

https://m.edsoo.ru/UJOEI9T2A

23

24

HpI/IMCHCHI/IC TCOPCM B pCIICHUU
rCOMCTPHUICCKUX 3aaa4
HpI/IMCHCHI/IC TCOPCM B pCIHICHUU
TreOMCTPHUICCKUX 3a1a4

https://m.edsoo.ru/TOB48A8CV

https://m.edsoo.ru/RTSQ4CQSP

25

26

[IpuMeHeHne TeopeM B peleHnn
F€OMETPUYECKHX 3a/1a4

KonrtponbHas pabora no Teme

https://m.edsoo.ru/VULVGR288

https://m.edsoo.ru/0949LL15C




27

28

"[IpeobpazoBanue moH00UsI.
Mertpuueckrue COOTHOUIEHHUS B
OKpY>kHOCTH"

Omnpenenenre BEKTOPOB.
DU3NYECKUI U TEOMETPUIECKUI
CMBICJ BEKTOPOB

CnoxxeHue ¥ BbIYUTAHUE
BEKTOPOB, YMHOXXEHHE BEKTOpa
Ha YUCI0

https://m.edsoo.ru/J3CES39AE

https://m.edsoo.ru/KGYS&IIBY7

29

CI10)KeHre U BEIUUTAHUE
BEKTOPOB, YMHOXXEHHE BEKTOpa
Ha YUCIIO

https://m.edsoo.ru/LDRAMZI9Y7

30

31

32

CrnoskeHue U BEIYUTAaHHUE
BEKTOPOB, YMHOXXEHHE BEKTOpa
Ha YUCIIO0

PasnoxxeHue BekTopa Mo 1BymM
HEKOJUTMHEAPHBIM BEKTOpaM

Koopaunats! BekTopa

https://m.edsoo.ru/DOG68804Y

https://m.edsoo.ru/J2TDGKREQ

https://m.edsoo.ru/IJYKUMLBW

33

34

35

CkansipHO€ IpOU3BEIEHUE
BCEKTOPOB, €ro NpUMCHCHHUE JIJIA
HaXOXIACHUA IJIMH U YIJIOB
CkansipHO€ IPOU3BEIEHUE
BEKTOPOB, €r0 IPUMEHEHHUE IS
HaXOXICHUA IJIUMH U YIJIOB
Pemenue 3ana4 ¢ momMoIIpk0
BEKTOPOB

https://m.edsoo.ru/OUDML31UP

https://m.edsoo.ru/AADOETIFV

https://m.edsoo.ru/2JR4517A1

36

Pemrenue 3agad ¢ mOMOIIBIO
BEKTOPOB

https://m.edsoo.ru/AMZ5CARLT




[IpumeneHue BEKTOPOB IS

37 https://m.edsoo.ru/XJGOFOJ9I
peeHus 3a1a4 GU3NKU

38 Konmpoxbitast padora o ree https://m.edsoo.ru/XRYOSPMOO
"BekTopsr"

39 JleKapTOBbI KOOPAHHATH! TOMEK https://m.edsoo.ru/MHQLIZYYO
Ha IUIOCKOCTH

40 VYpaBHeHue npsAMon https://m.edsoo.ru/9IUZRULTD

41 YpaBHeHHE NPAMON https://m.edsoo.ru/8IOUXVNZK

42 YpaBHEHUE OKPYKHOCTH https://m.edsoo.ru/94M1DDAX9

43 Koopaumarst Totex H(ipecequI/Iﬂ https://m.edsoo.ru/DRGH38D3G
OKPYKHOCTH H MPSMOI
Meroa KOOpAUHAT NPH PELICHUN

44 reOMETPUYECKHUX 3a]1aY, https://m.edsoo.ru/1IAMXQ157N
MPAKTUYECKHX 33724
MeToa KOOpAMHAT IPU PELICHUU

45 F€OMETPUUYECKHX 3a/1ay, https://m.edsoo.ru/XFTU86021
MPAKTUYECKHX 337124
MeToa KOOpAMHAT IPU PELICHUU

46 F€OMETPUYECKHX 3a/1ad, https://m.edsoo.ru/SS4ULS6P3
MPAKTUYECKHX 3a7a4
KonTponbhas pabota no teme

47 " JlekapTOBbI KOOPINHATHI Ha https://m.edsoo.ru/ WRGPEQB3J
MJI0CKOCTH"

48 HpaBibHbie MHOFOYTOMBHIKIL, https://m.edsoo.n/DOLCSQMPG
BBIYHCIICHUE UX 3JIEMEHTOB

49 Uucno n. [InuHa OKpyKHOCTH https://m.eds00.ru/2T61GISCK

50 Yucno n. [InuHa OKpyKHOCTH https://m.edsoo.ru/9D2XNUVZB

51 JnuHa 1yru OKpy>KHOCTH https://m.edsoo.ru/SOYASAM3K




52

Panuannas mepa yria

[Imomane kpyra, cexropa,

https://m.edsoo.ru/693M9FRD2

53 https://m.edsoo.ru/SERUOYOF5
cerMeHra
IImomane Kpyra, cekTopa,

54 HHae Kpy p https://m.edsoo.ru/STYSLUQXO0
cerMeHnTa
IImomane kpyra, cekropa

55 Hate kpyrd, pa, https://m.edsoo.ru/YMASESDLX
cerMeHra

56 ITonsatHe 0 ABMYKEHUH IUIOCKOCTH https://m.edsoo.ru/4ZNZMHHVZ
[TapannensHbIN IEPEHOC,

57 https://m.edsoo.ru/WWY INSIZE
MOBOPOT
[TapanensHbIN ITIEPEHOC

58 P p ’ https://m.edsoo.ru/F1QJSOWZA
MTOBOPOT
ITapanaensHBEIN TIEPEHOC,

59 P p https://m.edsoo.ru/D51X77IR 1
MOBOPOT
ITapannensHEIN TIEPEHOC,

60 P P hitps://m.edsoo.ru/GMGTL5683
MMOBOPOT
IIpnmenenne nBMKEHUHN TIpU

61 p & p https://m.edsoo.ru/ WRRE97U1Q
pelIeHn! 3a1ad
KonTponbHas padoTa no temam
"TTpaBUIILHBIE MHOTOYTOJIbHUKH.

62 p 4 https://m.edsoo.r/RNUG3USAL
OxkpyXHOCTb. [IBH>KEeHUS
mIockoctH"
[ToBTOpenue, o6o0mEH e,
cucTeMaTu3als 3HaHuH.

63 https://m.edsoo.ru/MDGLRIQ00
N3mepenne reoMmeTpruaecKux
BEIWYHH. TpeyrobHUKN
IloBTOpEHuE, 0000IICHNE,

64 p B https://m.edsoo.ru/EFTNXPQ2E

cHCTEMaTH3aInsI 3HAaHUH.




[TapannensHbie U
MepHeHIUKYISIPHBIC MIPSMBbIE
[ToBTOpEeHME, 0000MIIEHNE,
CUCTeMAaTH3alusl 3HAaHHH.

65 OKpyXHOCTb U KPYT. 1 https://m.edsoo.ru/BV4ACRATOO
I'eomeTpuyeckue NocTpoeHusl.

VYTIIIBl B OKPY’KHOCTH

[ToBTOpeHME, 0000IIECHNE,

CUCTEMAaTH3alNs 3HAHUM.
66 1 https://m.eds00.ru/M0GX4YGON
BoucadHbie U onMcaHHbIE

OKPY?KHOCTH MHOI'OYT'OJIbHUKOB

67 Wrorosas KoHTpoJIbHAsT paboTa 1 1 https://m.edsoo.ru/EUIL2Q7GV
I1
68 OBTOperHe, 0606meHP\,Ie’ 1 https://m.edso00.ru/0GT7I3W64
CUCTEeMAaTH3aIHsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 68 6 0

I[TPOTPAMME







IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI

7 KIIACC
Kon "
IIpoBepsiemble MpeIMeTHbIE Pe3yJIbLTATHI 0CBOEHHUS] OCHOBHOI
NpoBepPsIEMOro .
00pa3oBaTeIbHON MPOrpaMMbI OCHOBHOT0 00111er0 00pa30BaHusI
pe3yJabTara
6 I'eomerpus
Pacnio3naBaTh M3y4eHHBIE TeOMETpUYECKUE (DUTYPBI, OMPENENATh HX
B3aMMHOE PACIIOJIOKCHHE, W300pakaTb TI'e€OMETPHUYECKHE (DUTYPBI,
6.1 BBITIONHATh YEPTEXKHU MO YCIOBUIO 3afaud. V3MepsaTh JHHEHHbIE U
YTJIOBBIC BEJTMYHHEI. Peniare 3a1auu Ha BEIYHUCIICHHUE JUTUH OTPE3KOB U
BEJIMYHH yTJIOB
Jenats rpyOyro OLIEHKY JIMHEHHBIX M YTJIOBBIX BEIUYMH MPEAMETOB B
6.2 peaJibHOM JKM3HU, pa3MepoB NPUPOJIHBIX OO0BEKTOB. Pazmuuare
pa3Mepsl AITHX 00BEKTOB MO MOPSAIKY BEIUYMHBI
6.3 CTpouth 4epTekH K TeOMETPUUECKHIM 3a/1a4aM
[Tonb3oBaTbes MpU3HAKAMU PABEHCTBA TPEYTOJIBLHUKOB, UCTIOIB30BATh
6.4 MPU3HAKHA U CBOKCTBA PABHOOCAPEHHBIX TPEYTOJIBHUKOB IPU PEIICHUN
3a/a4y
65 [IpoBoAWTh  JIOTHYECKHE  PACCYKIEHUS C  HCIOJIB30BaHUEM
' T€OMETPUUYECKUX TEOPEM
[Tonb3oBatbes pU3HAKaAMU paBeHCTBa MPSIMOYTOJIBHBIX
6.6 TPEYTOJIHHUKOB, CBOMCTBOM MEIHAaHBI, NMPOBEACHHOW K THIIOTEHY3e
MPSMOYTOJIBHOTO TPEYTOIbHHKA, B PEIICHUN T€OMETPUUYECKUX 3a/1a4
OnpenensiTh NmapauieTbHOCTh MPSMBIX C TOMOIINBIO YTJIOB, KOTOpPHIE
. obOpa3yer ¢ HUMH cekymias. OnpenesTh MapalIeIbHOCTh MPSMBIX C
' MOMOIIBI0 PABEHCTBA PACCTOSHUMN OT TOYEK OJHOM MPSAMOM 10 TOYEK
JpyTror NpSMoit
6.8 Pemate 3amaun Ha kieryaToil Oymare
6. [IpoBOANTH BBHIYMCIEHUS M HAXOAUTh YHUCIOBbIE U OyKBEHHBIE

3HAYCHHA YTJIOB B TCOMCTPHYCCKUX 3adaydax C MCIIOJIb30BAHUCM




CyMMBI YIJIOB TPEYTrOJIbHUKOB M MHOI'OYI'OJIbHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX NPU MEPECEYEHUU JIByX MapajuleibHbIX HPSMBIX

CeKyllel. PemaTe npakTuyeckue 3a1auu Ha HaXO0KJICHUE YIIIOB

BJIaI[eTB IIOHATHUCM TCOMETPHUICCKOIO MECTa TOYCK. YMmeTh

6.10 onpeAesnsaTh OUCCEeKTPUCY YIJIa M CEPEeIUHHBIA MNEPIEeHIUKYIApP K
OTPE3KY KaK T€OMETPUUYECKHUE MECTa TOUEK
@opMynUpOBaTh ONPENCICHUS OKPYKHOCTH € Kpyra, XOpIbl U
6.11 JMaMeTpa OKPY>XKHOCTH, IIOJIb30BaThbCs MX CBOHMCTBaAaMHU. YMETh
MIPUMEHSITh 3TU CBOWMCTBA MIPH PEIICHUM 331249
Brnagerp TOHSATHEM ONMCAHHOW OKOJIO TPEYTOJbHHWKA OKPYKHOCTH,
yMeTb HaxoauTh e€ 1meHtp. [lomb3oBartbest (akTamMu O TOM, 4YTO
6.12 OMCCEKTPHUCHI YTIIOB TPEYTOJIBHUKA MEPECEKAIOTCS B OJTHOM TOYKE, M O
TOM, YTO CEpeIWHHBbIC MEePIEHINKYIAPbl K CTOPOHAM TPEYrojJbHHKA
MEPECEKAIOTCA B OJTHOM TOUKE
Brnagerp mnoHsATHEM KacaTelbHOW K OKPYXKHOCTH, TOJIb30BATHCS
6.13 TEOpEeMOW O TMEPHEeHIUKYJIIPHOCTH KacaTeIbHOM W paamyca,
MPOBEEHHOTO K TOUYKE KACaHHs
6.14 [Tonb3oBaTbcs MPOCTEHIIMMU TEOMETPUUYECKUMHU HEpPAaBEHCTBAMH,
' MMOHUMATP WX MPAKTUICCKUN CMBICIT
6.15 [IpoBOAUTH OCHOBHBIE TEOMETPUUECKHE TMOCTPOEHUS C TOMOIIBIO
' LUPKYJIA U JIUHEHKH
8 KJIACC
Kon o
IIpoBepsiemble MpeIMeTHBbIE Pe3yJIbLTATHI OCBOEHHSI OCHOBHOIM
NpoBepPsIeMoOro .
o0pa3oBaTe/IbHOI NPOrPaMMbI OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yJbTarTa
6 I'eomerpus
61 Pacrio3naBaTh OCHOBHBIC BHJIBI UYETBIPEXYTOIBHUKOB, MX JJIEMEHTHI,
' MOJIb30BAThCS X CBOMCTBAMU MPHU PEIICHUU T€OMETPUUIECKUX 3a/1a4
6.2 [IpuMeHsITh CBOWCTBA TOYKHM IEPECEUCHUS MEAHWaH TPEyrojIbHHUKA
‘ (TIeHTpa Macc) B pelieHUH 3a1a4
63 Brnagerp moHsTHEM CpedHEW JHHUM TPEYrolIbHUKA W TpPAreluH,

MPUMEHITh HX CBOICTBa MpH pEIIEHWH TEeOMETPUUYECKHX 3ajad.




6.4

ITons3oBatbest Teopemont Paneca U TEOPEMON O NMPONOPLHUOHATIBHBIX
OTpe3Kax, IPUMEHSTh UX AJIS PEIICHUs NPAaKTHUECKUX 3a1a4

[IpuMmeHsATh NOpU3HAKK MOAOOUS TPEYrOJAbHUKOB B  PELICHUU

TCOMCTPHUYCCKUX 3ada1

6.5

6.6

6.7

6.8

[Tonp3oBatbes Teopemoit [lugaropa anst penieHns TeOMeTpHUECKUX U
IpakTU4eCKuX 3amad. CTpouTh MaTEeMATHYECKYK) MOJECIb B
MPAKTUYCCKUX 3aaaydax, CaMOCTOATCIIbHO ICJIaThb qepTéxc U HAaXOAUThb

COOTBETCTBYIOIINE NJIMHBI

Biamers nmoHATHUSAMH CHUHYyCa, KOCHMHYCAa W TAaHI€HCAa OCTPOro yria
MPSIMOYTOJIBHOIO TpEeyroyibHUKA. 110JIb30BaThCA 3THUMH IMOHATHIMHU

JIA pCHICHUA IMPAKTUYCCKUX 3a/lav

Bbraucnare (pa3nuuyHbIMM  crioco0amMu) IUIOINAAb TPEYroJbHUKA U
IUTOIIA MHOTOYTOJIBHBIX (uryp (momnw3ysich, TrAe HEOO0XOAUMO,
KaJbKyJIsTOpOoM). IIpUMEHSATh MOdydYeHHBbIE YMEHMSI B IMPAKTHUYECKHX

3aJadax

Biagets NOHATUAMHU BIMCAHHOTO U LIEHTPAJIIBHOTO YIJIA, UCIIOIb30BaTh
TEOpPEMBI O BIIMCAHHBIX yIJax, YIiiax MeXIy XopaaMu (CeKyIUMHU) U
yIie MEXIy KacaTelbHOW M XOPIOW NpH pPEHIEHHH I€OMETPHUUYECKHUX

3aaa4

6.9

6.10

9 KVIACC

Kon
NpoBepsieMoro
pe3yJbTara

BJ'IaI[eTI) IIOHATHUEM OIIMCAHHOI'O '—ICTI)IpéXYFOJ'II)HI/IKa, IMPUMCHATH

CBOMCTBA OIMCAaHHOTO IleT]':»I]Z)éX}’FOJ’IbHI/IKa IIpU pCHICHUH 3a1a4

HpI/IMeHHTB MOJIYUCHHBIC 3HAHWA Ha  IHPAKTUKE —  CTPOUTH
MaAaTeMaTU4YCCKUEC MOJACIN JId 3aaad peanLHoﬁ KN3HHU W MIPOBOJUTH
COOTBCTCTBYIOIIHUEC  BBIYUCICHUA C HNPUMCHCHUCM HOI[O6I/ISI )51

TPUTOHOMETPHH (IIOJIB3YSCH, IJIe HEOOXOAUMO, KAIbKYJISTOPOM)

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOT'0O 00111er0 00pa30BaHUs

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMH OCTPHIX YIJIOB, HAXOAUTH C UX

MIOMOIIBIKO PA3JIMYHBIC J3JICMCHTBLI MPAMOYT'OJIBHOI'O TPCYroJIbHUKA




(«pemieHue  MpSAMOYTOJbHBIX  TPEYrojabHUKOB»). Haxomuts (c

IIOMOIIBIO KaﬂbenﬂTopa) JJIMHBI U YTJIbI JJIA HETAOJIMYHBIX 3HAYECHUI

6.2

6.3

6.4

6.5

[Tonb3oBarbcs dbopmynamu MIPUBEACHUSA u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM JJIsl HAXOXKJIECHHS COOTHOLICHUI

MCKAY TPUTOHOMETPHUYCCKUMHU BEIIMUMHAMUA

Hcnons3oBath TEOpeMbl CHHYCOB M KOCHUHYCOB JUIsl HaXOXICHHS
Pa3IMYHBIX AJIEMEHTOB TPEYrOJbHUKA («PELIEHUE TPEYTOJIbHUKOBY),

IIPUMCHSATD UX IIPpHU PCHICHHUH I'COMETPUYCCKHX 3aaa4

Brnagers monsiTusmMu mpeoOpazoBaHUS MOAOOMS, COOTBETCTBEHHBIX
3eMEeHTOB MoA00HBIX ¢uryp. I[lomp3oBaTbes cBoiicTBaMu MOAOOUS
MIPOU3BOJILHBIX (DUTYP, YMETh BBIYHCIATH JJIMHBI M HAXOAUTH YTJIBI Y
moo0HbIX Quryp. IlpuMeHATh CBOHCTBa MOJOOUS B MPAKTHYCSCKHUX
3aja4ax. YMeTh TPUBOAUTH MPUMEpPbl MOAOOHBIX (uryp B

OKpYyZKaromemM MHUpe

ITons30BaThCA TE€OpEMaMu O TMPOU3BCACHUHU OTPE3KOB XOopa, O

MMPOU3BCACHUN OTPC3KOB CCKYINX, O KBaApaTe KacaTelIbHOU

6.6

6.7

6.8

ITons30BaThCA BCKTOpaMHu, IIOHUMATb HUX FCOMeTpI/I‘IGCKI/II\/'I n
(I)H?»PI“IGCKPIﬁ CMBICJI, IPUMCHATh UX B PCHICHUHU T'COMCTPUYCCKUX U
(I)I/I?»I/ILIGCKI/IX 3agay. HpI/IMeHSITL CKaJIIpHOC TIPOU3BCACHUC BCKTOPOB

JJId HAXOXKACHWA NJIMH U YTJIOB

ITonp30BaThCS METOAOM KOOpAWHAT Ha IUIOCKOCTHU, IPUMCHSAITHL €ro B

PEIICHUU T€OMCTPUYCCKUX U MPAKTHYCCKUX 3aJa4

Brnagerp NOHATHAMM — IPAaBWJIBHOTO  MHOTOYIOJbHUKA,  JUIMHBI
OKPYXHOCTH, UIMHBI AYI'M OKpPY>KHOCTH W paJMaHHOM MeEpbl yria,
yMETh BBIYMCIATH IUIOMAAb Kpyra u ero uyacteil. Ilpumensars

IMOJIYUCHHBIC YMCHUS B IIPAKTHYCCKUX 3agadax

6.9

HaxoauTs ocu iy EeHTpbl CUMMETPHUH (UTYP, TPUMEHSTh JABHKEHUS

IIJIOCKOCTH B IPOCTENUIINX CIydasx

6.10

[IpuMeHATh TONy4YEeHHBIE 3HAHUS HA MpPaKTUKE — CTPOUTH
MaTeMaTUYECKUE MOJCNIH JJIsl 3ajay peajbHOW >KU3HU U TPOBOAUTH
COOTBETCTBYIOIIIME BBIUMCICHUS C TPUMEHEHHEM TIOH00MS |

TPUTOHOMETPUYECKHX (YHKUMH (MONB3ysACh, TA€ HEOOXOAUMO,




KaJIbKYJISITOPOM)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KUIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
6 I'eomerpus
Havanshnele nonsatus reomerpun. Touka, npsmasi, OTpe3oK, Jdyd. Yroi. Buasl
6.1 yrioB. BeprukanbHele M cMexHble yribl. buccektpuca yria. Jlomanas,
MHOT0YyroJjibHUK. [lapamiensHoCTh U NepeHUKYIIPHOCTD MPSIMBIX
62 Cummerpuunbsie  ¢urypel. OCHOBHBIE CBOHCTBAa OCEBOH CHMMETPHH.
' [IpuMepsl cCHMMETPUH B OKpPYkKarOLEM MUPE
6.3 OcCHOBHBIE IIOCTPOCHMSI C TIOMOIIBIO LUPKYJS WU JIMHEHKU. TpeyroibHUK.
' BricoTa, Menana, OMcceKTprca, X CBOWCTBA
6.4 PaBHOOepeHHBIE W PaBHOCTOPOHHUI  TpeyrosbHUKH. HepaBeHcTBO
' TPEYroJbHUKa
6.5 CpoiicTBa ¥ TpH3HAKM pPaBHOOEIPEHHOro TpeyrojbHUKa. [Ipu3HaKu
' paBeHCTBA TPEYTOJbHUKOB
6.6 CBolicTBa 1 NPU3HAKU MMAPAIIENBHBIX NPAMBIX. CyMMa yIilOB TPEyTOJIbHHKA.
' Bueunue yripl TpeyrojpHuKa
[IpsimoyronbHbli  TpeyrodpHUK. CBOMCTBO MeIuaHbl MIPSIMOYTOJILHOTO
6.7 TPEYrojibHUKa, IPOBENEHHOM K runoreHyse. [lpusHaku paBeHcTBa
' MPSIMOYTOJIBHBIX TPEYrOJIbHUKOB. [IpsIMOYTONBHBIN TPEYroJbHUK C YIIOM B
30°
HepaBeHncTBa B reoMeTpuM: HEPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O
6.8 JUTMHE JIOMaHOH, TeopemMa o OonpineM yriae ©  OOJbIIeH CTOpPOHE
TpeyrojbHUKa. [lepnenauKysp U HakJIOHHas
69 I'eomeTpruueckoe Mmecto Touek. buccekTpuca yriaa UM CepeAUHHBIN
' MEPIEeHIUKYIISIP K OTPE3KYy Kak FreOMETPUYECKHE MECTa TOUEK
OKpy)XHOCTb MW KpYyr, XOpJa MW JAuaMeTp, HuX CBoicTBa. BzaumHoe
6.10 pacmoyiokeHue OKpYy>XKHOcTH u mpsimoil. KacarenpbHas u  cekymas K
OKPY’KHOCTH
6.11 OxpykHOCTb, BIUCaHHas B yroj. BmucaHHas M omuMcaHHas OKpPYXHOCTH

TpeyrojbHUKa




8 KVIACC

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUSA

6 I'eomerpus

6.1 YeteipéxyronpHuku. [lapamienorpamm, ero npu3Hakyu U CBOMCTBA

6.2 [IpsiMoyroibHUK, poMO, KBaZpaT, UX MIPU3HAKHU U CBOMCTBA

63 Tpaneuus, paBHOOOKast Tpanenus, e€ CBOCTBa U Npu3Haku. [IpsmMoyroapHas
' Tpaneuus

64 Meron yasoenuss meauansl. LlenTpanbsnas cummerpus. Teopema Paneca u
' TEOpeMa O IPONOPLUOHAIBHBIX OTPE3KaxX

6.5 Cpennue TMHUM TpeyrojbHUKa U Tpanenuu. LleHTp Macc TpeyronbHuKa

6.6 [MomobGue TpeyrompHUKOB, Kod(hdumuent moxodus. IlpusHakum momoOus
' TpeyrojipHUKOB. [IpuMeHeHne nojo0us pH pelieHNH IPAKTUHYECKUX 3a/1a4

67 @®opmMynbl  AnsS  MIIOLIAAM  TPEYrojibHUKA, NapaijenorpamMma, pomba M
' Tpaneuuu

63 CpoiictBa miomaneii reomerpuueckux ¢uryp. OTHOLIEHHE IUIOIMIAJeH
' MOI00HBIX PUryp

69 Boruncnenue muiomniaielt TpeyroJabHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYAaTON
' Oymare

6.10 Teopema IIudaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pemeHuu
' MIPaKTUYECKUX 3aja4

CuHyC, KOCHMHYC, TaHT€HC OCTPOrO yTila MPSMOYTOJIBHOTO TPEYTOJIbHHUKA.
6.11 OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXKJIECTBO. |pUrOHOMETPUYECKUE
¢bynkuu yrios B 30°, 45° u 60°

610 BnucanHble M IleHTpanbHbIE YIJIbI, Yol MEXAy KacaTelbHOW U XOpAOH.
' VYTibl MEXAY XOpIaMU U CEKYIIUMU

6.13 BrnucanHble U onKrcaHHbIe YEThIPEXYTOIbHUKHI

6.14 BzanmHoe pacnonokeHue IBYX OKpykKHocTei. KacaHue OKpyKHOCTEH.

OO0mre KacaTenbHbIE K IBYM OKPYXHOCTSIM

9 KITIACC




Koxa

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

6 I'eomerpus
6.1 Cunyc, kocunyc, Tanreac yrioB ot 0 7o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
' TOKAECTBO. POPMYJIBI IPUBEACHHUS
Pemenue tpeyronbHukoB. Teopema KOCMHYCOB M Teopema CUHYcOB. PeuieHue
6.2 MPAKTUYECKUX 33/7ad C MCIOJIb30BAaHUEM TEOPEMbl KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [TpeobpazoBanue momodus. [1omo0me cOOTBETCTBEHHBIX JIEMEHTOB
64 Teopema o mpousBeEHUN OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEACHUHN OTPE3KOB
' CEeKYIIUX, TeOpeMa O KBajpaTe KacaTeIbHOM
Bekrop,  mmuHa  (MOZyJib)  BEKTOpA, COHAIIPABIICHHBIE  BEKTOPBHI,
65 MIPOTUBOMNOJOKHO HANpaBlEHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OIEpalluy HaJl BEKTOopamu. PasnokeHue BeKTopa 1o JAByM
HEKOJUTMHEAPHBIM BEKTOpaM
6.6 Koopaunatsl BekTopa. CkansipHOe MPOU3BEIACHHE BEKTOPOB, MPUMEHEHUE IS
' HaXO0XIECHUS JUIUH U yTJIOB
JlexapTOBBl KOOPJIMHATHI HA IUIOCKOCTH. YPaBHEHMS NPSMOM M OKPYKHOCTH B
6.7 KOOpJMHATaX, IEPECEUEHNE OKPYKHOCTEN U MpsMBIX. MeTo KOOpAUHAT U €ro
MIPUMEHEHNE
6.8 [IpaBuiibHBIE MHOTOYTOJIBHUKHU
6.9 JlnnHa okpyxHOCTH. ['pagycHas u paguaHHas Mepa yriia, BBIUUCICHHUE JUIUH JyT
' OKPY’KHOCTEN
6.10 [Tnomane kpyra, ceKTopa, CerMEeHTa
- JIBU>KeHHsI TUIOCKOCTHM W BHYTPEHHHE CHUMMETpUM (uryp (seMeHTapHbIe

npencrasienus). [TapamiensHslii nepenoc. [ToBopot




IPOBEPSIEMBIE HA OI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBePsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHMS K NPEAMETHBIM pe3yJbTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOM NPOrPaMMbl OCHOBHOI'O
o0miero oopazopanus Ha ocHoBe PI'OC

YMeHue onepupoBarh IMOHATUSMHU: MHOXECTBO, IOJMHOXECTBO,
Omepalvy HaJl MHOXXECTBAMU, yMEHHUE OIEePUPOBATh IOHATHUIMH:
rpad, cBs3HBIA Tpad, AepeBO, LUK, TPUMEHATh WX MPU PELICHUU
3a/1a4; YMEHHUE UCIOJIb30BaTh IpapuuecKoe MpeiCTaBIeHHE MHOKECTB
JUISL ONTUCAHMS PeabHBIX MPOIIECCOB U SBICHUM, MPU PEUICHUH 33134

U3 IpYyrux y4yeOHbIX NIPEIMETOB

YMeHne onepupoBaTh MOHATUSAMHM: OIPENEIICHUE, aKCUOMa, TeopeMa,
JIOKa3aTeJIbCTBO; YMEHHUE paclo3HaBaTb HUCTHUHHBIE U JIOXKHbBIE
BBICKA3bIBAHUSA, INPUBOJINUTH NPHUMEPHl W KOHTPIPUMEPHL, CTPOUTH

BBICKA3bIBAHHA U OTPULAHU BBICKQ3bIBAaHUM

YMeHue ornepupoBaTh MOHSATHSAMHU: HaTypaJlbHOE YHCIIO, MPOCTOE M
COCTaBHOE YHCIIO, JEJIUMOCTh HATypaJbHBIX YHCEN, MPU3HAKU
JETUMOCTH, II€JI0€ YHCJIO, MOAYJb YHUCIa, OOBIKHOBEHHAs ApOOb M
necsTUYHas apoOb, CTaHIAPTHBIN BUJ YHCIA, PAllMOHANBHOE YHUCIO,
UppalMOHATILHOE 4YHUCJO, apu(METUUYECKUIl KBaJpaTHBI KOpEHb;
YMEHUE BBINOJHATH JEHUCTBUS C  YUCIAaMH, CpaBHUBATh U
YIOPSIIOYMBATh YHCIIA, TPEACTABISITH YHCIAa Ha KOOPAWHATHOU
NpsIMOM, OKpPYIJIATh YHUCIA; YMEHHUE JeNaTh MNPUKUAKY U OLEHKY

pe3yJibTaTa BEIYMCIECHUN

YMeHue onepupoBaTh MOHATHSIMH: CTENEHb C LENbIM IOKa3aTeleM,
apu(pMeTHUeCKUil KBaJpaTHBI KOpEeHb, MHOTOYJIEH, ajredpanyeckas
npoOb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJbHOM CTENeHU
Oosbllle €IMHUIBI; YMEHHME BBIIOJIHATH PAacdy€Thl MO (Qopmyliam,
peoOpa3oBaHusl LENbIX, JApPOOHO-PAllMOHAIBHBIX BBIPAKEHUH H
BBIPAKEHUI C KOPHSMHM, Pa3JI0OKEHHE MHOTOUYJIEHA HA MHOXUTENHU, B
TOM YHCJIE C MCIOJIB30BaHUEM (OPMYJI Pa3HOCTU KBaJApaToB U

KBaJpaTa CyMMBI U Pa3HOCTH

YMenue OonecprupoBaTh NOHATUAMU: YUCIOBOC PAaBCHCTBO, YPABHCHUC C




OJHOM IIEPEMEHHOM, 4YHUCIOBOE HEPaBEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHUE peulaTh JUHEHHbIE U KBAJApPATHBIC YPABHEHUS,
JIpOOHO-pallMOHATIbHBIE YPAaBHEHUSI C OJHOW IMEPEMEHHOM, CHUCTEMBbI
JBYX JUHEHHBIX YpaBHEHWH, JIMHEWHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pallMOHAILHBIE HEPAaBEHCTBA C  OJHOMN
IIEPEMEHHOM, B TOM YHUCJE MPU PELIEHUHU 33134 U3 IPYTUX MPeaMETOB
U TMPAKTUYECKUX 3a7a4; YMEHUE UCIOJIb30BaTh KOOPAMHATHYIO
NPSMYI0 U KOOPIMHATHYIO IUIOCKOCTb HJISi M300pa)KeHHsl pelleHui

YpPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSAMU: QYHKIHS, TpaduK QYHKIHH, HYITHT
GbyHKIHH, POMEKYTKH 3HAKOTIOCTOSIHCTBA, POMEKYTKH
BO3pacTaHWsl, YOBIBaHWsS, HAWOONbIIEE W HAUMCHbBIICEC 3HAYCHUS
GbyHKIMY; yMEHHUE OIIEPUPOBATH TIOHSATHUSIMHU: npsiMast
MIPOIIOPIIMOHAIEHOCTD, JTUHECHHAS (PYHKIMsI, KBaJpaTHIHAs (DYHKIIUS,
oOpaTHasi TPOMOPLUUOHANBHOCTh, Mapaboia, TruIepoosia; yMEeHUe
CTpouTh Tpaduku PyHKINN, UCTIOTB30BaTh TPAdUKH JIJIS ONIPEIACTICHUS
CBOMCTB MPOIIECCOB U 3aBUCUMOCTEH, IS pelIeHHs 3a7ad U3 APYTUX
y4eOHBIX TIPEIMETOB W pEATbHON JKW3HHM, YMEHHE BBIPAXKaTh

(I)OpMYJ'IaMI/I 3aBUCUMOCTH MCKY BCIIMUYNHAMU

Ymenue OIIepUpOBATH HOHSTUSAMH: IIOCJIEZIOBATEIBHOCTb,
apudmernyeckass M TE€OMETpUYEcCKass  IMPOTPEecCUr;  YMEHHUe
UCIOJb30BaTh CBOMCTBA MOCJENOBaTENbHOCTEH, (OPMYJIBI CyMMBI U
oOmiero 4jeHa MpU pelIeHUH 3aJady, B TOM 4YMCIEe 3aJad U3 APYTux

y‘-Ie6HBIX npeaAMETOB U peaHLHOﬁ KHU3HHU

YMmenue peliaTh 3aJa4d pa3HbIX TUIIOB (B TOM YHCJIC Ha IPOLCHTEHI,
JO0JIM MW YacCTHu, ABUKCHUC, pa60Ty, HOCHY TOBAapOB H CTOUMOCTDH
IIOKYIIOK U YyCJIYT, HAJIOTH, 3a1a4u U3 obOnacTh YHpaBJICHUA JTUIYHBIMU U
CeMEMHBIMU (I)I/IHaHCB.MI/I); YMCHUC COCTaBJIATH BBIPAXKCHUA,
YpPaBHCHUA, HCPABCHCTBA MW CHUCTEMblI TII0 YCJIOBUIO 3aJadyu,
HCCIICA0BATh IMOJYYCHHOC PCIICHHUC U OLUCHHBATH HpaBIlOHO,[[OGHOCTB

IMOJIYUCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh MOHATUAMU: GUTYpA, TOUYKA, OTPE3OK, MpAMasd,
7y, JIOMaHasi, yrojl, MHOTOyTOJIbHUK, TPEYTrOJbHHUK, paBHOOEAPEHHBIH
W PABHOCTOPOHHUHN TPEYTOJIbHUKH, MPSMOYTOJbHBIM TPEYTrOJbHUK,

Me/naHa, OMCCEKTpUca M BBICOTA TPEYTOJbHMKA, YETHIPEXYTOJNBHUK,




napajuiesiorpaMMm, pomM0, HOpSIMOYTOJIBHHUK, KBaJparT, Tpanenus;
OKPYHOCTb, KpyT, KacaTejabHas; 3HAKOMCTBO C IIPOCTPAaHCTBECHHBIMU
¢urypamu; yMeHue pemarb 3a1aud, B TOM YHCJIE U3 MOBCEIHEBHOMN
KU3HU, Ha HAXO0XKJIEHUE I€OMETPUYECKHUX BEINYUH C IPUMEHEHUEM

M3YYEHHBIX CBOMCTB (UTYp U (PaKTOB

10

YMeHue omnepupoBaTh IOHATUAMHU: PABEHCTBO (UIYp, PaBEHCTBO
TPEYTOJIbHUKOB; IAPALUIEIbHOCTh M NEPIEHAUKYJISIPHOCTh MPSMBIX,
yroa MexAy MNpsAMbIMH, [EPICHIUKYJApP, HAKIOHHAs, IIPOCKUUs,
nonobue Gpuryp, moJoOHbIE TPEYTOIbHUKH, CHMMETPHUSI OTHOCUTEIBHO
TOYKM M MNPAMOW; YMEHHE DPACIIO3HABATh PABEHCTBO, CUMMETPHUIO U
nonobue ¢Guryp, napamieIbHOCTh U MEPIEHIUKYISIPHOCTh MPSMBIX B

OKpY KaroIleM MUupe

11

YMeHue onepupoBaTh IMOHATUAMM: JUIMHA, PacCTOSHUE, yIoj
(BemuuMHA yria, CUHYC W KOCHHYC YIJIa TPEYrojbHMKA), IJIOIIA[b;
YMEHHUE OLEHUBATH Pa3Mephl MPEIMETOB U OOBEKTOB B OKPY’KAIOIIEM
MHUpE; YMEHHE HpUMEHATh (OpMylbl NepuMeTpa U IUIOLIAIU
MHOT'OYT'OJIbHUKOB, JJIMHBI OKPY>KHOCTH W IUIOIIAAU Kpyra, oObema
MPSAMOYTOJIBHOIO TapaUICNICNIUIIEa; YMEHHUE INPUMEHATh IIPU3HAKU
paBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJIbHUKA,
teopeMmy Iludaropa, TpUroHOMETpUUYECKHE COOTHOLICHHS  JUIs

BBIYMCIICHUS JUIMH, PACCTOSIHUM, ITOaAeH

12

YMenue wuzo0paxarb IUIOCKHE (UIyphl ¥ UX KOMOMHAIIWH,
[IPOCTPAHCTBEHHBbIE (UTYPBl OT PYKH, C TOMOUIbIO YEPTEKHBIX
WHCTPYMEHTOB U JJIGKTPOHHBIX CPEACTB IO TEKCTOBOMY MWJIU

CHUMBOJIbLHOMY OIIMCAHUTIO

13

YMeHne  omepupoBaTh MOHATHSAMHU:  IPSMOYTOJIBHAs — CHUCTEMa
KOOpPAMHAT, KOOPJAMHATBI TOYKH, BEKTOp, CyMMa BEKTOpPOB,
IIPOU3BENCHNE BEKTOPA HA YNCJIO0, CKATSPHOE IPOU3BEICHUE BEKTOPOB;
YMEHHUE MCIIOJIb30BaTh BEKTOPbI M KOOPAWHATHI JJIs IIPEACTABIICHUS
JMaHHBIX M pEIIeHUs 3aJady, B TOM UHCIE M3 JPYrHMX Yy4eOHBIX

npeaMETOB U peaﬂBHOﬁ KHU3HHU

14

YMeHue omnepupoBaTh IMOHATHUSMH: CTOJOHMKOBBIE M  KPYrOBBIE
quarpaMMmbl, —TaOnWIBL, cpeaHee  apudMeTHUYeCKoe, MeauaHa,
HauOoJiplllee M HAaUMEHbIIIEe 3HAYCHHUs, pa3Max YHUCIOBOTO Habopa;

YMEHHE  U3BJIEKaTh, HHTEPHPETUPOBATH U  IPEoOpPa3OBHIBATh




15

16

nH(OpMAIINIO, TPEACTABICHHYI0 B Ta0MMIlAaX M Ha JWarpaMMax,
OTPa)KaKOIYI0 CBOMCTBA M XapaKTEPUCTHUKU PEATBHBIX IPOLIECCOB U
SIBJICHUI; YMEHHME paclo3HaBaTh MW3MEHUYMBBIC BEIWYMHBI B

OKpYKaroIleM Mupe

YMeHHne omnepupoBaTh TMOHATHIAMH: CIyYalHBIA OMBIT (CITydalHbIN
OKCIIEPUMEHT), JJIEMEHTapHOE COOBITHE (PIEMEHTAPHBIM HCXO.)
CIIy4aiflHOTO OIbITA, CIIy4ailHOE COOBITHE, BEPOSITHOCTH COOBITHS,
yMEHUE HaXOIUTh BEPOATHOCTU CIIyYallHBIX COOBITHH B OMBITaX C
PaBHOBO3MOXKHBIMHU DJIEMEHTApPHBIMH COOBITHSIMU; YMEHHE pellaTh
3aJa4d METOJIOM OPraHM30BAaHHOTO Iepedopa W C HCIOJIB30BAaHHEM
MpaBWJIa YMHOXKEHHUS, YMEHHUE OIICHHBAThb BEPOATHOCTH pPEaTbHBIX
COOBITUN M SIBICHWUH, NMOHUMATh POJIb MPAKTUYECKH JOCTOBEPHBIX M
MaJOBEPOATHBIX COOBITHMM B OKpYXalOIleM MHpPE U B IKHU3HU;
3HAKOMCTBO C TIOHSTHEM HE3aBUCHUMBIX COOBITHUN; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEI U €ETO POJIbIO B MACCOBBIX ABJICHUAX

YMeHue BbIOMpATh MOIXOASIINNA W3YYEHHBIM METON AJIs pPEelIeHHs
3a/1aud, MPUBOJUTH MPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B
MPUPOJIE U KU3HU, PACIIO3HABATH MPOSBIECHNUE 3aKOHOB MAaTEMAaTHUKHU B
WCKYCCTBE, OIHMCHIBATh OTJEIbHBIE BBIIAIOIIMECS  PE3YJIbTATHI,
MOJYyYEHHbIE B XOJA€ Pa3BUTUS MAaTEMaTUKU KaK HAyKH, MPUBOJIUTH
MIpUMEPBhl MATEMATUUYECKUX OTKPBITUN M UX aBTOPOB B OTEYECTBEHHOM

U BCEMUPHOH UCTOPHUH




INEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMBIX HA OI'D

11O MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COIePKAHUS

1 Yucna u BBIYUCIICHUS

1.1 Harypanbnsie u nensie yucna. [IpusHaku 1e1MMOCTH LEIbIX YUCEI

- OOBIKHOBEHHbIE M JIeCATUYHbIE  ApOOM,  MPOLEHTHI,  OECKOHEUHbIE
' MEPUOIUUECKHIE IPOOH

13 Pannonaneupie uncna. Apudmernyeckue omnepanuud ¢ palHoOHATbHBIMU
' YyHuCcllaMu

14 JeiictButenpHbpie uncna. ApupMETHUYECKHE OIepaluu ¢ JIeHCTBUTEIbHBIMU
' YUCIIAMU

s [TpuOmkE€HHbIE BBIUMCICHUS, TpaBUiIa OKPYIJICHHUS, NPUKHAKA M OLIEHKa
' pe3yibTaTa BBIYUCICHUN
2 Anrebpanyeckue BhIpaXeHUs

2.1 bykBeHHbIE BbIpa)KEHUS (BBIPAXKEHUS C IEPEMEHHBIMHU )

55 Crenenp ¢ uenbiM mnokaszaresneM. CTENeHb C PAMOHAIBHBIM IOKA3aTEJEM.
. CgoiicTBa cTeneHn

2.3 MHorouneHsl

24 Anrebpanueckas ApoOb

) s ApudpmeTnueckuii  KOpeHb  HATypaJbHOM  CTENEHHU. HevictBust ¢
' apupMeTHUIECKUMH KOPHIMHU HATypaJbHON CTETICHU
3 YpaBHEHUs 1 HEpABEHCTBA

- Lensle u npoOHO-parioHanbHbIe ypaBHEHUs. CHCTEMBI U COBOKYIMHOCTHU
. YPaBHEHUU

1s Lenple u apoOHO-panmoHanbHbIe HepaBeHCTBA. CHUCTEMBI M COBOKYIHOCTH
' HEPaBEHCTB

3.3 Penrenue TeKCTOBEIX 3a1a4
4 YucnoBbIe IOCIEN0BATEILHOCTH

4.1 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aMaHUs OCIEA0BATEILHOCTEH

4.2 Apudmerndeckass u reoMerpudeckas mnporpeccuu. Ddopmyna  CIOXKHBIX




IIPOLICHTOB

5 DyHKIMHU
Oynknus, crnocoObl 3amanus  ¢yHkuuud. I'paduk  ynknuu. OoOmacte
OIpeieNIeHusl U MHOKeCTBO 3HaueHuil pyHkiuu. Hynu gynkuun. IpomexyTtku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YyHKIMH. MaKCUMyMBI H
MUHHUMYMBI (pyHKIMH. HanOospinee W HauMeHbllee 3HaueHHE (YHKIUU Ha
IIPOMEKYTKE
6 KoopaunaTsl Ha IpsAMOM U INIOCKOCTH
6.1 KoopaunaTthHas npsimas
6.2 JlexapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gpurypsl 1 UX cBOiCTBa
7.2 TpeyroapHUK
7.3 MHOroyrojapsHuKu
7.4 OKpy’>KHOCTb U KpYyT
7.5 W3mepeHune reoMeTpuyeckix BETMYUH
7.6 BexrTopsl Ha I0CKOCTH
8 BeposTHOCTB U cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padbr




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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