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HOACHUTEJIBHASA 3AIIMCKA

['eomeTpuss kKak OAWMH W3 OCHOBHBIX pa3/eliOB IIKOJIHHOW MaTEMaTHKH,
MMEIOIINUNA CBOEH 1ENbl0 00€CTIeUnTh M3YUYEHUE CBOMCTB U pa3sMepoB (Quryp, ux
OTHONICHUH H B3aUMHOE pPaCIOJIOKCHHE, ONHUPAaeTCI Ha  JIOTHYCCKYIO,
J0Ka3aTenbHy0 JuHUI0. L[eHHOCTh HM3yueHHs reoMeTpuHr Ha YpOBHE OCHOBHOTO
oOmrero oOpa3oBaHusl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNACA YYUTCS MPOBOJIUTH
JI0Ka3aTeJIbHbIE PACCYKJEHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHUs, I0Ka3bIBaTh
WUCTUHHBIC YTBEPXKACHUS M CTPOUTH KOHTPHPUMEPHI K JOXKHBIM, MPOBOJUTH
pacCyXJieHusT «OT TMPOTHBHOTO», OTJIMYAaTh CBOMCTBA OT MPHU3HAKOB,
dbopmynupoBath o0paTHble yTBepkaeHUs. (Ocoboe 3HaYCHHE JTOKa3aTelbHas
JTUHUS UMEET JJI YIITyOJIEHHOTO N3YUCHUST MAaTEMATHKH.

[{enpto U3ydeHUs TeOMETPHH SBIISETCS MCIOIL30BaHNE €€ KaK MHCTPYMEHTA
MIPU PEIICHUH KaK MaTeMaTHYECKUX, TaK U MPAKTHUECKUX 3aJ1ad, BCTPEUYAOITUXCSI
B peanbHOM ku3HM. OOydwaromuics JOJDKEH HAYYUThCS  OMPEACHIAThH
Tr€OMETPUYCCKYIO0 (DUTYpYy, OIMCHIBATH CJIOBAMHM YEPTEX WM PHUCYHOK, HAWTH
IUIONIaJh  3E€MEJBLHOTO  ydYacTKa, pacCYUThIBaTh  HEOOXOJMMYIO  JITUHY
ONTOBOJOKOHHOIO KaOenss wiu TpeOdyemble pa3Mepbl Tapaxa isi aBTOMOOWJIS.
OTOMY COOTBETCTBYET BTOpAs, BBHIYMCIUTENIbHAS JUHUS B U3YYECHUU T€OMETPHUHU.
[Ipu pemeHuyn 3amayd NMPAKTUYECKOTO XapakTepa OOy4aroUUCs y4YUTCS CTPOUTH
MaTeMaTUYeCKUe MOJIETTM PEAIbHBIX KU3HEHHBIX CHUTYyallMid, TMPOBOIUTH
BBIYHCIICHUS U OIIEHUBAThH aJIEKBATHOCTD MOTYYEHHOTO pe3yJIbTaTa.

Oco0eHHOCTh y4eOHOTO Kypca YIiTyOlIEHHOTO U3yYeHHSI TEOMETPHH COCTOUT
B TOM, 9TO OOyYaroIIfecs He IPOCTO 3HAKOMSTCS C ONPEACIIEHHBIMU TOHATUSIMU, a
YBEPEHHO OBIaeBatOT nMH. CyIIECTBYIOIIME TEMbI IPOrpaMMbl 0a30BOTO Kypca
r€OMETPUH U3yUaroTcs Ha OoJiee ri1yOOKOM YpOBHE, a 00yUarolrecs: IpuooOpeTaroT
YMEHUS, TOMOTAIIINE WM YBEPCHHO TNPUMEHSTh CBOM 3HAHHMS HE TOJIBKO B
MaTeMaTHKe, HO U B CMEXKHBIX MpeaMeTax, Mpexae Bcero Gpusnke u nHPOpMAaTHKE,
a TaK)Ke IOJIb30BAThCS IMOJYYCHHBIMH 3HAHUSIMH TPU PEIICHUHM MPAKTHYCCKUX
3azay.



MECTO YYEBHOI'O NPEIMETA «I'EOMETPUS» B YUYEBHOM
IIJTAHE

CornmacHo yueOHOMy IIaHy B 7-9 kjaccax wu3ydaeTcsl yriyOJIEHHBIN
yueOHbIll Kypc «l'eomeTpus», KOTOPBIM BKIIOYAET CIEAYIOIINE OCHOBHBIC
paznensl conepxanus: «Hauana reomerpun», « TpeyroabHUKN», « OKPYKHOCTBY,
«YetpipéxyronpHukmny, «Ilonobuey, «3nemMeHTsl TpuronoMmeTpumn», «llnomanmy,
a taxxe «Meroa koopauHaT», «Bektopsl», «IIpeodpa3oBaHus MIOCKOCTH.

Ha wusydenune yuebnoro kypca «I'eomerpusi» otBomutcs 306 wacoB: B 7
kiacce — 102 gaca (3 yaca B Heeno), B 8 kinacce — 102 gaca (3 yaca B HeJeno), B
9 knacce — 102 gaca (3 gyaca B HEACIIO).

HEJU nu 3AJIAYHN N3YUYEHUSA YYEBHOI'O MHNPEJIMETA
«I'EOMETPUS»

[{enpto U3yueHus reoMeTpHUH SBIISIETCS UCIOIb30BaHNE €€ KaK MHCTPYMEHTA
MIPU PEIICHUH KaK MaTeMaTHYEeCKUX, TaK U MPAKTHUUECKHUX 3aJ]1a4, BCTPEHYAIOITUXCS
B peanbHOM ku3HM. OOydwaromuics JOJDKEH HAYYUThCA  ONPECINSTh
reOMETPUYECKYI0 (DUTYpYy, OIMMCHIBATH CJIIOBAMH YEPTEXK WM PUCYHOK, HAUTH
IJIOMAAh  3€MEJIBHOTO  yYacTKa, pPACCUMTHIBATH  HEOOXOAUMYIO  JUIUHY
ONTOBOJIOKOHHOTO Kabenis win TpeOyemble pa3Mephbl Trapaxka JJjis aBTOMOOWIIS.
DTOMY COOTBETCTBYET BTOpAs, BBIYMCIUTEIbHAS JUHUS B W3YYCHUU TCOMETPHUHU.
[Ipu pemeHny 3amad MPAKTHYECKOTO XapaKTepa OOYyYarOUTUHCS YYHUTCS CTPOWTH
MaTeMaTHYeCKUe MOJICTM  PCATbHBIX KU3HCHHBIX CHUTYallMid, TIPOBOIUTH
BBIYHCIICHUS U OIICHUBATh aJICKBATHOCTD MOJTYYEHHOTO pe3yJIbTaTa.

COAEPKAHUE YYEBHOI'O ITPEIMETA
7 KIIACC
Hauaia reomerpun

Uctopuss BO3HUKHOBEHUS M pa3BUTUs TeoMeTpuu. HadanbHble MOHATHS
reomerpuu. Touka, mpsmas, OTpe3ok, jyd. [lonarue o0 akcuome, Teopeme,
JI0Ka3aTeIbCTBE, OMPEICICHUH.

B3aumMHOe pacnonoxkeHue ToueK Ha IpAMOM. HM3MmepeHue IMHBI OTpPE3Ka,
PacCTOSIHUE MEXY TOUKAMMU.

ITonymnockocts u yros. Buael yrinos. M3Mepenne BennuuH yrioB. BepTukanbHbie
U CMeXHbIe yTibl. [lapannensHble U NEpOEHAUKYISIPHBIE NpsiMbIE. PaccTosiHne OT
TOYKH JI0 PpsIMOW. buccekTpuca yria.



Jlomanass. Bunpl nomasbix. JlnmHa nomaHou. MuoroyrosibHUKH. [lepumertp
MHOTOYyTOJIbHUKA. [IOHATHE O BBITYKIJIBIX U HEBBITYKJIBIX MHOTOYTOJIbHUKAX.

[lepBuuHbIe npeaACTaBICHUS O PABEHCTBE (PUTYpP, UX PACIIONOKEHUH, CAMMETPHUH.
IIpocreimue nocrpoenus. MHCTpyMEHTHI 11 U3MEPEHUM U IIOCTPOCHUH.
TpeyronsHuKn

Buabsl TpeyroibHUKOB: OCTPOYTOJIbHBIE, MPSMOYIOJbHbIE, TYIOYTOJbHEIE,
paBHOOEApEeHHBIE, pPaBHOCTOpOHHME. Menuana, OuccekTpuca U BbBICOTA
TPEYrOJIbHUKA.

PaBencTtBOo  TpeyrosbHuUKOB. IlepBplii W BTOPOM NOpPU3HAKKM  PABEHCTBA
TPEYTOJIbHUKOB. PaBHOOEApEHHBIE TPEYroJbHUKM W WX CcBoWcTBa. [Ipm3Hak
PaBHOOEIPEHHOTO TPEYTOJAbHUKA. TpeTuil MpU3HaAK PaBEHCTBA TPEYTOJIbHUKOB.

CooTHoOIlIEHUST MEXJy CTOpOHAaMHM W YIrjJaMu TpeyrojbHuka. HepaBeHCTBO
TpeyrojabHuka. HepaBeHCTBO O JIMHE JTOMAHOM.

Cummerpuunbie ¢urypbl. OCHOBHBIE CBOWCTBa OCEBOM cuMMeTpuu. [Ipumepsr
CUMMETPHUH B OKPYKAIOIIEM MHUPE.

HapaJIJ'IeJIBHBIG IIpsAMBIC. CyMMa YTJIOB MHOTOYT'OJIbHHUKA

[TapaiuienbHOCTh TPAMBIX, UCTOPUYECKHE CBEACHUA O mocrynare EBkimma v o
poiu JloOGaueBCKOro B OTKPHITUM HEEBKIMUJIOBOM TeoMmeTpun. CBoOiCTBA U
MPU3HAKW NapajuieNbHbIX NpaAMbiX. CymMMa yrjioB TpeyrojbHUKAa. BHeEmHue yribl
TpeyrosibHuKa. CyMMa BHYTPEHHHMX YIJIOB MHOTOYTIOJIbHUKA M CyMMa BHELIHHMX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHUKA.

[IpsAMOYTOJIBHBIE TPEYTOIBHUKHU

[Ipu3Haku paBeHCTBa MPSIMOYTOJIBHBIX TPEYroJbHUKOB. [lepneHaukymnsp u
HakJIoHHas. CBOMCTBO MeAUaHbl MPSMOYTOJIBHOIO TPEYTOJIbHUKA, IPOBEAEHHON K
runotenyse. [IpsMoyroyibHbIN TPEyTrOJbHUK C yTiIoM B 30°.

OKpy»XHOCTb

[ToHATHST OKPYKHOCTU U Kpyra. DJIEMEHThl OKPYKHOCTU U Kpyra: LEHTp, paJnyc,
IUaMETP, XOpAa, UX CBOMCTBA. B3aMMHOE pacmnoyio)KEeHUE OKPYKHOCTHU U MPSIMOM.
KacarenpbHags u cekymas K OKpPYXHOCTH. OKpY>KHOCTb, BIUCaHHasT B YIOJL
[Ipocreiimme noCTpOEeHUS ¢ MOMOIIBIO IUPKYJIS U JIMHEUKHU.



FCOMeTpI/I‘-IeCKI/Ie MECTa TOUYCK

[TonsiTue 0 reoMeTpUIECKOM MecTe Touek. [Ipumepbl reoMeTpUYeCcKUX MECT TOUEK
Ha TUIocKocTU. buccekTpuca yria U cepeMHHBIA MEPIeHIUKYIISAP K OTPE3KY Kak
reoMeTpuieckue Mecta Touek. OnucaHHasi OKpYKHOCTh TPEYTrOJIbHUKA, €€ LEHTP.
Meto reoMeTpUUeCKUX MECT TOUEK MPU PEIIEHUU T€OMETPUUECKUX 3a/1au.

[TocTpoenus ¢ MOMOIIBIO IUPKYJIIS U JIMHEUKH

Ucropuueckue cBenenns. OOG0CHOBAHMS MPOCTEUIINX MOCTPOCHUM, ATANbl 3a/1a4u
Ha IOCTPOEHMUS, pEIICHNE 3a]]a4 HAa IOCTPOECHUE LIUPKYJIEM U JTMHEUKOM.

8 KVIACC
YeTpIpEXyTrOIbHUKN

[Tapannenorpamm, ero mpu3Haku U cBoicTBa. [IpsMoyronbHUK, pOMO, KBaapaT, UxX
nmpu3Haku U cBoucTBa. Tpamenusa. PaBHoOenpenHass Tpamerusi, €€ CBOWMCTBA U
npusHaku. [IpsmoyronbHas Tpaneuus. CpeaHsisi TUHUS TPANEIu.

CpGI[HSIH JIJUHUA TPCYTrOJIbHHKA. MCTO,ZI YABOCHUA MCAWAHBI TPCYI'OJIbHHUKA.
TeopeMa O MMEePeCCYCHUU MCINAaH TPCYI'OJIbHHUKA.

Teopema dareca, Teopema 0 NpONOPLUUOHAIBHBIX OoTpe3kax. Teopema Bapunbona
JUTSL IPOU3BOJIBLHOTO YETHIPEXYTOIBHUKA.

LleHTpaabHO-CUMMETPUYHBIC (QUTYPHI.
[TomoOue

[Togobue TpeyrosbHUKOB, Kod(pduiment mnoxodus. [lpusHaku mnomoOus
TpeyrojibHUKOB. [IpuMeHeHne momo0Us TpU pPEHICHUH TEeOMETPUYECKUX W
MPAKTUYECKUX 3a]1ad.

[Inomtans

[Tonsarue o momaau. CBoiicTBa momaaei reomerpudeckux ¢uryp. Ipocreitmme
dbopMysbl s TIJIOWIAU TPEYroJibHUKA, MapajijiesiorpaMMa, poMOa U TpareiuH.
[Tnomamu nonoousx Guryp. OTHOLIEHHE TUIOHIAACH TPEyTOIbHUKOB.

Teopema ITudaropa

Teopema Iludaropa. Ilpumenenue Teopemsl I[ludaropa mnpu pemeHun
MPaKTUYECKUX 3a]1a4.



DNeMEeHThl TPUTOHOMETPUU

CuHyCc, KOCHMHYC, TaHI'€HC M KOTAaHI€HC OCTpPOro yria MpsSMOYIOJbHOTIO
TpeyroyiibHuKa. Tpuronomerpudeckue ¢Gyukuuu yrioB B 300, 450 u 60o0.
[TponopuiioHaJIbHBIE OTPE3KU B MPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yriael u I1GTBIpéX}/I‘OJII)HI/IKI/I, CBA3aHHBIC C OKPY>KHOCTBIO

BnucanHble ¥ IEHTpaJIbHBIE YTJIbI, YTOJ MEXKIY KacaTelbHOH M XOpJAOM. YTIibl
MEXIY XOpJaMU U CEeKyIIMMHU. BrnucaHHble U OINKCaHHBIE OKPYXHOCTH
TPEYroJibHUKa M 4YeThIpEXyroiabHukU. CBOWCTBA W TMPU3HAKKM BIUCAHHOTO
YETBIPEXYTOJbHUKA. B3auMHOE pacnosiokeHHe IBYX OKpyxHoctel. Kacanue
okpyxkHocTel. OO1ue KacaTeabHbIE K IBYM OKPY>KHOCTSIM.

9 KUIACC
Pemenne TpeyroibHUKOB

Cunyc, kocunyc, Taureac yrioB ot 0o g0 1800. OCHOBHOE TPUTOHOMETPUUECKOE
ToxkaecTBo. Dopmynsl npuBencHUA. PemieHue TpeyroibHUKOB. Teopema
KOCHHYCOB M T€OpeMa CUHYCOB. PellleHre mpakTUueCcKuX 3aj/iad ¢ UCIOJIb30BaHUEM
TEOPEMbl KOCHHYCOB U TEOpEMbl CHUHYCOB. PellleHHe 3ajad TreoMeTpU4ecKOon
ONTHUKH.

Tpuronomerpuueckue GopMyIbl JUIsl TUIOMIAM TPEYTOJIbHUKA, Mapaljiesiorpamma,
pomba, Tpameruu. @Dopmyna ['epona. @Dopmyna IUIOMIAAA  BBITYKIOTO
YEeTBIPEXYTOJIBHUKA.

[TogoGue TpeyroasHUKOB

Xopnbl U MOAOOHBIE TPEYTrOJILHUKKA B OKPY>KHOCTH. TeopemMa O MpOU3BEJACHHUU
OTPE3KOB XOpJl, TEOPEMBI O MPOU3BEACHUMU OTPE3KOB CEKYLIUMX, TEOpema O
KBajJlpare KacaTeiapHOW. lIpuMeHeHne npu pelmeHuM TIeOMETPUYECKUX 3a1ad.
Teopemsl UeBbl u Menenas. [lonsitiue o romoreTun.

Mertoa KoopauHAT

VYpaBHeHUE NpSAMON Ha MJIOCKOCTH. YTIIOBOM KO3(P(UUIMEHT U CBOOOJHBIN YJIEH,
UX TeOMETpUYEeCKUil cMbIci. [lapannenbHOCTh W MEPHEHAUKYJISIPHOCTh MPSMbIX
(aepe3 yrioBoit kKo PuIueHr).

YpaBHeHHE OKpYyKXKHOCTH. HaxoxkJieHue nepecedeHurd OKPY>KHOCTEN U IPSAMBIX B
koopauHartax. PopMyna paccTOsHMS OT TOYKM A0 Inpsamou. Ilmomans



napajieiorpaMma B KOOpAWHATaX, MOHATHE OO0 OPHEHTHPOBAHHOM IIJIOIIA[IH.
[IpumeHeHne MeToa KOOPAUHAT B IPAKTUKO-OPUEHTUPOBAHHBIX TEOMETPUUECKHUX
3a1a4ax.

BekTopsl

Bekropel Ha miockoctd. CnoXKeHWE W BBIYMTAHHE BEKTOPOB — IIpaBUja
TPEYTOJbHUKA U MapajuiesiorpaMmMa. Y MHOKEHHE BEKTOpa Ha unciio. KoopanHarsl
BekTOpa. CllOKEHHWE W BBIUMTAHUE BEKTOPOB, YMHOKEHHE BEKTOpAa Ha YHUCIO B
KoopauHatax. [[puMeHeHre BEeKTOpOB B PU3MKE, IIEHTP Macc.

[Tonsitue o 6asuce (Ha mockocTH). Paznoxkenust BeKTopoB 1o 0aszucy. CkanspHoe
IPOU3BEICHUE BEKTOPOB, TEOMETPUYECKUIM CMBICT U BBIPAKEHUE B JEKAPTOBBIX
KoopauHaTax. JUCTpUOYTHBHOCTh CKaJisipHOTrO Tmpou3BeneHus. CkaisapHoe
Mpou3BeACHUE U TMpoenupoBaHue. [IpuMeHeHue CKalasipHOro MPOU3BEICHUS
BEKTOPOB I HAXOXKJICHWS NJIMH W YIJOB. PenieHue reoMeTpuuecKux 3ajay C
MIOMOIIBIO CKAJISIPHOTO MTPOU3BEACHUSI.

JInmuHa OKpYKHOCTH U IUIOLIAb KpyTa

[IpaBwibHBIE MHOTOYTOJIbHUKH. JliMHA OKpy>XKHOCTU. ['pagycHass u paauaHHas
Mepa yrIJia, BBIYHMCIIEHHE [UIMH JOyr OKpyxkHocTeu. [lnmomans kpyra, cekropa,
cermeHTa. Mcropudeckue cBefeHUsT 00 H3MEPEHUM JJIMHBI OKPYXHOCTH H
TUTOIIA/IM KpyTa.

JIBM>KEHMS TIIIOCKOCTH

LentpanbHass cumMmerpus. LleHTpaibHO-cuMMeTpuuHble (urypsl. [loBopoT.
OceBas cummetpus. OUTryppl, CUMMETPUYHBIE OTHOCHUTEIIBHO HEKOTOPOM OCH.
[TapayutenbHBIN IEpEHOC.

[TonsiTue nBUXEHUS U €ro cBoiicTBa. PaBeHcTBO (huryp. [IposiBinenust ciMMeTpHuH B
IIPUPOZE, >KUBOIIMCH, CKYJBITYype, apxurekrype. Kommo3umuum IBUKEHUN
(npocteiimue npuMepsl). [I[pumeHeHne B reOMeTpUYECKUX 3aadax.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMbBbI
YYEBHOTI'O KYPCA «TEOMETPUS. YIJIYBJEHHBIA YPOBEHb» HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIC PE3YJIIbTAThI OCBOCHMUL IMporpaMmabl I10 MAaTCMaTHKEC
XAPAKTCPHU3YIOTCA B 4aCTH:

1) maTpOTUYECKOTO BOCIIUTAHUS:

IIPOSIBJICHUEM HWHTEpEca K MPOLUIOMY M HACTOSAIIEMY POCCHMCKOM MaTEMAaTHKH,
LICHHOCTHBIM OTHOUIEHWEM K JOCTH)KCHHUSM POCCUHCKUX MAaTEMAaTHKOB U
POCCUHCKOM MAaTeMAaTU4YECKOM IIKOJIBI, K HMCIOJIb30BAHUIO 3THX JIOCTHKECHHU B
JIPYTUX HayKax W MPUKIAIHbIX chepax;

2) rpaKJaHCKOIO U TyXOBHO-HPABCTBEHHOIO BOCITUTAHMS:

TOTOBHOCTBIO K BBITIOJIHEHHIO 00SI3aHHOCTEH TpaKJaHWHA U peaTn3alliy ero 1pas,
MPEAICTABIICHUEM O MAaTeMaTHYECKHX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUIHBIX
CTPYKTYp, SIBIICHHM, MPOUEAYp TPakJIaHCKOTO oOllecTBa (HAmpUMEpP, BBIOOPHI,
OMpPOCHI), TOTOBHOCTBIO K OOCYXJCHHUIO ASTUYECKHX TMPOOJIeM, CBSI3aHHBIX C
MPAKTUYECKUM TMPUMEHEHUEM JIOCTMIXKEHMM HayKdh, OCO3HAHMEM Ba)KHOCTHU
MOPaJIbHO-3THUYECKUX TTPUHIIUIIOB B ACSATEIBHOCTH YUEHOTO;

3) TpyZIOBOr0O BOCIIUTAHUS:

YCTAaHOBKOM HAa AaKTHBHOE Yy4YacTHE€ B PpEIIEHWM MPAaKTHUYECKHX  3a/ay
MaTE€MaTU4YECKOM HalpaBICHHOCTH, OCO3HAHWEM BAaXXKHOCTH MaTeMaTH4ECKOro
oOpa3oBaHUsS Ha TPOTSDKCHWHM BCEW JKM3HM JJISl YCTEIMIHOW MpodecCHOHaThHOM
AESITENFHOCTH M PAa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM MHIUBUYyAIBHON TPAEKTOPUH 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MMOTPEOHOCTEN;

4) 5CTETUYECKOT0 BOCIIUTAHUS:

CIIOCOOHOCTBIO K SMOIMOHAIBHOMY U 3CTETHMUYECKOMY  BOCIPHUATHIO
MaTeMaTU4YeCKuX OOBEKTOB, 3ajad, PEIICHHM, pacCyXICHUM, YMEHHUIO BUICThH
MAaTEMaTHYECKUE 3aKOHOMEPHOCTU B UCKYCCTBE;

5) 1IeHHOCTeW HAyYHOT'O IMO3HAHUS:



OpHEHTalMel B  JCATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY  HAay4HBIX
MPEJICTAaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHUS YEIOBEKA, MPUPOJBI U
oOIiecTBa, MOHUMAHHUEM MaTEeMaTHMYeCKONl HayKd Kak cdepbl UeI0BEUYECKOi
NEATEIBHOCTH, JTANloOB €€ Pa3sBUTHS M 3HAYMMOCTH Ul Pa3BUTHSA LIMBUJIM3ALUY,
OBJIQJICHUEM SI3BIKOM MATEMATHKHA M MAaT€MATHYECKOM KYJIBTYPOH KaK CPeICTBOM
ITO3HAHUS MHPA, OBJIAJECHUEM HABBIKAMU MCCIIEN0BATENBCKON IEATEIbHOCTH;

6) ¢usnyeckoro BoOCOUTaHHs, (HOPMHUPOBAHHS KYJIbTYPHl 30POBBS |
HYMOLMOHAIBHOTO 0Jaronoayyus:

TOTOBHOCTBIO IPUMEHATh MATEMATUYECKUE 3HAHUS B UHTEPECAX CBOETO 37I0POBbS,
BEJICHUS 370pOBOTO 00pasza >XKW3HU (3I0pOBOE MHWTaHWE, COATaHCHUPOBAHHBIN
peXUM  3aHATHM W OTAbIXa, peryisipHas  (unueckas  aKTUBHOCTH),
c(hOopMUPOBAHHOCTHIO HaBbIKa pedIeKCUU, TPU3HAHUEM CBOETO IMpaBa Ha OIIMOKY
1 TAKOT0 K€ IpaBa APyroro 4ejaoBEKa,

7) 9KOJIOTUYECKOTO BOCTTUTAHMUS:

OpUEHTALlME HA NPUMEHEHUWE MATEMATHYECKUX 3HAHWUW Ui pELICHUs 3a7ad B
00JIaCTH COXPAaHHOCTU OKPYXAIOIIEH Cpelibl, MIaHUPOBAHUS IMOCTYIIKOB M OIEHKH
WX BO3MOXHBIX MTOCJICICTBHI JJII OKPYKAIOIIEH Cpe/ibl, 0CO3HAHUEM TII00ATBHOTO
XapaKkTepa SKOJOTUIECKUX TPOOJIEM U IMTyTeH UX PEIICHMUS;

8) aganTaluy K U3MEHSIOIIUMCS YCIOBUSAM COLIMAIIBHOW M MPUPOTHOMN CPEJIbI:

TOTOBHOCTBIO K JICCTBUSIM B YCJIIOBHUSIX HEOMPEACIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Ye€pe3 MPAKTUUECKYIO JAESTENbHOCTh, B TOM YUCJIE YMEHHE
YUUTbCS y JPYTUX JIOfeil, MmpuoOpeTaTh B COBMECTHOM JEATEIbHOCTH HOBBIC
3HAHMS, HABBIKK U KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOUMOCThIO B (OPMUPOBAHWMU HOBBIX 3HAHUM, (POpMyIUpOBATH UJIEH,
MOHSTHS, TUIOTE3bl 00 00BEKTAX U SIBJICHUSX, B TOM YHCII€ paHee HEU3BECTHBIX,
OCO3HaBaTh JACPUIIUTHI COOCTBEHHBIX 3HAHUW W KOMIIETEHTHOCTEH, MJIaHUPOBAThH
CBOEC pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CUTYAIlMIO, BOCTIPUHUMATh CTPECCOBYIO
CUTYaIlMI0 KaK BBI3OB, TPEOYIOMIMIA KOHTPMEp, KOPPEKTUPOBATH MPHHUMAEMEbIC
pelieHuss W AeWcTBHSA, (DOPMYIHpOBaTH M OLEHWUBATH PHUCKU W TIOCIEICTBUS,
(bOopMHPOBATH OTIBIT.



METANIPEIMETHBIE PE3YJIBTATBI

B pesynprare OCBOCHHS TpOTpaMMBbl [0 MaTEeMaTHKE Ha YpPOBHE OCHOBHOTO
oOmrero oopazoBanusi y oOyuaromierocst 0yayT copMUpPOBaHBI METANPEIMETHBIC
PE3ybTATHI, XapaKTepU3yIIHecs OBJIaJICHUEM YHUBEPCATbHBIMH
MO3HABATEILHBIMU  JIEUCTBUSMH,  YHHUBEPCATBHBIMH  KOMMYHUKATUBHBIMU
JCHCTBUSMH U YHUBEPCATHHBIMH PETYJISITUBHBIMU JCHCTBUSMHU.

[To3HaBaTenbHbIE YHUBEPCAIbHBIE YUCOHBIE IEHCTBUS
ba3oBsie joruueckue AenuCTBUS:

BBIBJSITh M XAPAKTEPU30BaTh CYILIECTBEHHBIE MPU3HAKM MAaTEMAaTHYECKHUX
OOBEKTOB, TIOHATHI, OTHOLIEHWH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
OIpEJIENICHHs] IOHATUN, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(pUKALIIH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3a;

BOCIIPUHUMATh, (HOPMYJIUPOBATH U IPEOOPa30BbIBATh CYXKACHUS: YTBEPAUTEIbHbIE
U OTpULIATEIbHBIEC, EAUHUYHBIC, YACTHBIE U O0IIUE, YCIOBHBIE,

BBIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M U NPOTHUBOpPEUYHUS B
(akrax, NaHHBIX, HAONIOACHUSX U YTBEPKIACHUSX, MpeAsiaraTb KPUTEPUH JUIS
BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUHNIA;

ACIaTb  BBIBOABI C  HCIIOJIb30BAHHCM  3dKOHOB  JIOTHMKH, JCAYKTUBHBIX U
NMHAYKTHUBHBIX YMOSaKHIOquHﬁ, YMOSaKJ'IIO‘-ICHI/Iﬁ 110 aHaJI0I'uM,

pa30upaTh JIOKa3aTeJbCTBA MATEMATHYECKUX YTBEPXKACHUHM (MpsSMble U OT
MPOTUBHOI0), MPOBOJAWTH CAMOCTOSITEIBHO JIOKA3aTEbCTBA MAaTEMATHYECKUX
(akToOB, BBICTpAMBATh APTyMEHTAIMIO, MPUBOAWTH MPUMEPHI U KOHTPIPHUMEDHI,
MPUMEHSATh METOJ] MaTeMaTUYeCKONW WHIYKIMHA, OOOCHOBBIBATH COOCTBEHHBIC
paccyXAcHus;

BBIOMPATh CIIOCO0 pelieHust yueOHOM 3a1a4un (CpaBHUBATh HECKOJIBKO BapHUaHTOB
pemieHus, BbIOWpaTh Hawbonee TMOAXOAAIMUNA C YY4ETOM CaMOCTOSITEIIHHO
BBIJICJICHHBIX KPUTEPHUEB).

bas3oBrle ucciieqoBarenbCcKue ISHCTBUA:

UCIIOJIB30BAaTh  BOINPOCHI KaK MCCIEAOBATEIbCKUI HMHCTPYMEHT ITO3HAHMS,
dbopMyIupOBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpPEYHE,  MpodIieMy,
CaMOCTOATENFHO YCTAaHABIMBATh MCKOMOE W JaHHOE, (hOPMHUPOBATH THUIOTE3Y,
apryMEHTHPOBaTh CBOIO MO3ULINI0, MHEHHUE;



MPOBOAUTH IO  CAMOCTOATENIIBHO  COCTABJIECHHOMY  IUJIaHY  SKCIEPUMEHT,
UCCIIEIOBAHUE I[10 YCTAHOBJIICHUIO OCOOCHHOCTEH MaTEMaTHYeCKOTO OOBEKTa,
3aBUCUMOCTEN 0OBEKTOB MEXIAY COOOM;

CaMOCTOATENFHO (OPMYIHPOBATH OOOOIIEHUS W BBIBOJBI IO pE3yJbTaTam
MPOBENEHHOTO  HAONIOJCHMS, HWCCIEAOBAHMS, OKCIEPUMEHTa,  OIICHUBATh
JIOCTOBEPHOCTH MOTYUYEHHBIX PE3yIbTaTOB, BBIBOJIOB M 0000IIECHNI;

IMPOTrHO3HUPOBATL BO3MOJKXKHOC PAa3BHUTHUC IIPOHOCCCA, a TAKKC  BbIIABUIATb
IMPCAITOJIOKCHHA O €I'0 PAa3BUTHHU B HOBBIX YCIIOBUAX.

Paborta ¢ nndopmarmeii:

BBIBJISITh  HEJAOCTATOYHOCTh W M30BITOYHOCTh  HUH(POpMAIUHU, JTAHHBIX,
HEOOXOIMMBIX JJIsI PEIICHUS 3a/1auu;

BBIOMpATh,  AHAJIU3UPOBaTh,  CUCTEMATU3UPOBaTh U MHTEPIPETUPOBATH
MH(OPMAIUIO Pa3IUYHBIX BUAOB U (POPM MPEACTABICHHUS;

BbIOMpaTh (popMy mpeacTaBieHus WHPOPMAIMU U WILTIOCTPUPOBATH pEIIaeMble
3aa4uM CXeMaMH, JuarpaMmmMamu, HHOM rpaduKoil 1 uX KOMOUHAIMSIMU;

OIICHMBATh HAAEKHOCTh HH(OpPMAIMU 10 KPUTEPUSIM, TPEIJIOKEHHBIM WIH
c(hOpMYITUPOBAHHBIM CAMOCTOSITEIILHO.

KOMMYHI/IKaTI/IBHBIe YHUBCPCAJIBHBIC y‘-I€6HI>I€ I[GﬁCTBPISI:

BOCIIPUHUMATL H (IJOpMyJ'H/IpOBaTB CYy)KICHHUA B COOTBCTCTBUM C YCJIOBHAMU H
neJIAMUA 06III€HI/I$I, ACHO, TOYHO, I'PaMOTHO BBIpaXaTb CBOIO TOYKY 3pCHHUA B
YCTHBIX W IIMCBbMCHHBIX TCKCTAX, JaBATb IIOACHCHUA IIO XOAYy PCIICHHA 3aJda4dH,
KOMMCHTHUPOBATH HOqueHHBIfI PE3YIIbTAT,

B XOJie¢ OOCYXJEHHS 3a/aBaThb BOINPOCHI IO CYHIECTBY OOCYXKIAaE€MON TEMBI,
npoOsieMbl, pemaeMoil 3ajayu, BBICKA3bIBaTh WJECH, HAIEJICHHbIE Ha IOUCK
pELICHHs], COIMOCTABIATh CBOM CYXIEHHUS C CYXICHUSMU JPYTUX YYACTHHKOB
auanora, oOHapy>KMBaTh Pa3MuMe U CXOJACTBO MO3MIMH, B KOPPEKTHOH (opme
(bopMyIUpPOBATh PA3HOTIIACHS, CBOU BO3PAXKEHUS;

MMPCACTABIIATE PE3YJAbTaTbl PEIICHUA 3adadd, OKCIICPpUMCHTA, HCCICIOBAHUS,
IMPOCKTAa, CaMOCTOATCIBbHO BBI6I/IpaTI> (bOpMaT BBICTYIUICHUA C y‘{éTOM 3aJgad
IMPpC3CHTAINU U 0COOeHHOCTEH AyIUTOPHUH,



MOHMUMAaTh M WCIOJIb30BaTh MPEUMYINECTBA KOMAHIHOW W WHAUBHUIYyaIbHOU
paboThl TpU peHIeHWH Y4YEOHBIX MaTEeMaTHYECKUX 3a/ad, NPUHUMATH I[EJh
COBMECTHOM JESATENHHOCTH, TUIAHUPOBATH OPTAHHU3AIIMI0O COBMECTHOH paboTHI,
pactpenensiTs BUABI padoT, IOTOBapHUBAThCS, OOCYKIaTh MPOILECC M PE3yNbTaT
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B TPYyNmoBBIX (opmax paboTel (0OCYXKIeHUs, OOMEH MHEHHUIA,
«MO3TOBBIE IITypMBD» W WHBIC), BBINIOJHATH CBOIO YacTh pabOTHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C IPYTUMH UYJICHAMH KOMAaHBI, OICHUBATH
KayecTBO pe3yjbTaTa M KayeCTBO CBOETO BKJIaJa B OOMIMH pe3ylnbTaT IIo
KpUTEpHUsIM, CHOPMYITUPOBAHHBIM YIaCTHUKAMHU B3aMOICHCTBHSI.

PerynstuBHble yHUBEpCAIbHBIE YUEOHBIE ICHUCTBUS
Camoopranuzanusi:

BBISIBJIATH TPOOJEMBI ISl pPEUICHUS B JKU3HEHHBIX W YYEOHBIX CHUTYaIUsX,
OPUEHTHPOBATHCS B PA3IIMIHBIX TIOX0JaX MPUHATHS PEIICHUH (MHANBUIYAIBHOE,
IPYIIIOBOE);

CaMOCTOSTEIILHO COCTAaBJIAThH TUIAH, aJITOPUTM DPEIICHUS 3aJlayd (WU €ro 4acTh),
BBIOMpATh CIOCOO pEIIeHHs C YYETOM HUMEIOIIMXCS PECYypCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHpPOBATh M KOPPEKTUPOBATh BapHAHTHl DPEIICHUH C
y4€TOM HOBOM MH(pOPMAIIUH.

CaMOKOHTpOHB, BMOIII/IOHaJ'ILHIJﬁ HHTCIJICKT:

BJIaACTh criocooamu CaMOIIPOBCPKH, CAMOKOHTPOJIA IpoHeCCa N PE3yJibTaTa
peIICHUA MaTeMaTH4YEeCKOMN 3agadyu, CaMOMOTHBalluu U pe(pnechm;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOIYT BO3HUKHYTH IIPH DPEIICHUM 3aJayH,
BHOCUTb KOPPEKTHBBI B JI€ATE€IbHOCTH HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pE3yJibTaTa JEATEIbHOCTH IOCTABICHHON WEIH H
YCJIOBHSIM, OOBACHATh IPUYHUHBI TOCTHXKEHHS MM HEJOCTHKEHUS €I, HAXOIUTh
OLINOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BBIPAKATHh AMOIMH MPU MU3YYCHHH MAaTeMAaTHYECKHX OOBEKTOB W (haKTOB, JaBaTh
SMOLIMOHAIBHYIO OLIEHKY PEIICHUS 3a/1a4uH.



HPEIMETHBIE PE3YJIBTATbBI

K koHity oOydenust B 7 Kjacce 0OydarOIUACs MOTYUYUT CIEAYIONINE MPeIMETHBIE
pE3yJIbTaTHI:

Pacno3naBath HN3YYCHHBIC T'COMCTPHYCCKHC q)HprBI, ONnpecAcCisATb UX B3aMMHOC
PacCIIOJIOKCHHC, 1/1306pa>1<aTL IrCOMCTPHUUICCKHUC (1)I/IprLI, BBIIIOJIHATE YCPTCIKU 110
YCJIOBHIO 3aJIa4H. I/I3M€pHTB JIMHEHUHBIC U YIUIOBBIC BCIIMYUHBI. Pematn 3aJa4n Ha
BBIYHCJICHUC IJIMH OTPC3KOB N BCIINYUH YIJIOB.

JlenaTh TOPUKUIKY W OIEHKY JIMHEHHBIX M YIJIOBBIX BEJIWYUH TPEIMETOB B
peaNbHOM >KM3HU, pa3MEepOB NPUPOAHBIX OOBEKTOB. Paznmuuarh pasmepbl 3THX
0OBEKTOB IO TOPSAIKY BETUYHHBI.

CTpouTh 4epTekKHU K TEOMETPUYECKUM 3a/1a4aM.

Ilonp30BaThCA NpU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIB30BaTh NPU3HAKU U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PELICHUH 3a]a4.

[TpoBOIUTH JIOTWYECKHE PACCYXKACHUS C HWCIOJIB30BAHHEM T'€OMETPHUYECKUX
TEOpEM.

[Tonp30oBaTbCd  NpU3HAKAMU  PABEHCTBA  INPSIMOYTOJBHBIX  TPEYTrOJIbHHUKOB,
CBOWCTBOM  MEIWAaHbl, MPOBEAEHHOM K  THUIOTEHY3€  MOPSMOYIOJIBHOTO
TPEYTrOJIbHUKA, B PEICHUU F€OMETPUUECKHUX 3a]1a4.

Onpenensate MapauieIbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOphIE 00pa3yeT C
HUMH cekymas. OmnpenensiTe MapajyiebHOCTh MPSIMBIX C TMOMOIIBIO PaBEHCTBA
PacCTOSIHUN OT TOYEK OJHOM MPSMOU A0 TOUEK APYTrOU MPSIMOM.

Pematsp 3aJa4M Ha KJI€TYaTou 6YMaFG.

[IpoBOAUTH BBIUMCICHUS] U HAXOJAUTh YMCIOBbIE U OYKBEHHbIC 3HAYEHUS YTJIOB B
r€OMETPUUECKUX 3aJa4ax C HCIOJb30BAHUEM CYMMBI YIJIOB TPE€YTrOJIbLHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB VIJIOB, OOpa30BaHHBIX NPHU TMEPECEUECHUU JBYX
NapaJUIeIbHBIX MPSAMBIX CEKyIeW. Pemars npakTuyeckue 3aauu Ha HaXOKJICHUE
YIJIOB.

Bnanets mnonsituemM reomerpuyeckoro wmecra Touek (I'MT). Omnpenensts
OMCCEKTPUCY yIJla U CEPEIUHHBIN MEPIEHIUKYIISIP K OTPE3KY KaK T€OMETPUUECKHE
mecTa Touek. [loap3oBaThCs nmoHsiTueM reomerpuueckoro Mecra Touek (I'MT) npu
JOKa3aTeIbCTBE T€OMETPUYECKUX YTBEP)KIACHUN U IIPU PELIECHNUH 3a/a4.



@opmMynUpOBaTh OINPEACICHUS OKPYXXKHOCTM W Kpyra, XOpAbl W JHAMETpa
OKPY’KHOCTH, YBEPEHHO BJIAJIETh UX CBOMCTBAMU. Y METh JI0KA3bIBATh U IPUMEHATH
OTU CBOWCTBA IIPHU PELICHUM 3a]1a4.

Bnagerr mnoHsATHEM ONKMCAaHHOM OKOJO TPEYTrOJbHUKA OKPYKHOCTH, YMETh
HaxoJuTh € meHTp. Jloka3pIBaTh U HUCIOJIB30BaTh (PAKThI O TOM, UTO OMCCEKTPHUCHI
YIJIOB TPEYrOJIbHUKA MEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO CEPEAVMHHBIC
MEPIIEHAUKYJISIPI K CTOPOHAM TPEYTOJIbHHUKA MEPECEKAIOTCS B OJTHOU TOUKE.

Brnanerp moHATHEM KacaTeNbHOM K OKPYKHOCTH, IOJb30BaTbCA TEOPEMOMl O
MEPIEHIUKYJISIPHOCTA KacaTeJbHON U pajuyca, MPOBEAEHHOIO K TOUYKE KacaHUS.
Jloka3bIBaTh PaBEHCTBO OTPE3KOB KACATENIbHBIX K OKPYXHOCTH, NMPOBEIEHHBIX U3
OJIHOU TOYKH, U IPUMEHSTH 3TO B PEIICHUU T€OMETPUUECKUX 3a/1a4.

JIloka3pIBaTh ¥ NMPUMEHATH MPOCTEUIINE N'€OMETPUUECKUE HEPABEHCTBA, IOHUMATh
UX MPAKTUYECKUN CMBICI.

[IpoBOIUTE OCHOBHBIE TE€OMETPUYECKHE MOCTPOCHUS C IOMOIIBI0 IUPKYJS U
JINHEUKMU.

K xoHIity 00yueHus B 8 kiacce 00ydaromuiicst MOJIYYUT CIIEAYIOIUE MPEIMETHBIE
pE3yNbTaThI:

Pacno3naBaTe OCHOBHEIE BHUbI quBIpéXYFOHBHI/IKOB, HUX 3JIEMCHTHI, I10JIb30BaThCA
UX CBOMCTBaAMHU Inpru pCIICHUN TI'COMCTPHUUCCKUX 3aaady. Paznuuatn IIPU3HAKHU H
CBOMCTBA napajuicjiorpamma, p0M6a U MOpAMOYIOJIBHUKA, AOOKA3bIBATh HUX U
YBEPCHHO IIPUMCHATD IIPHU PCIICHUU I'COMCTPUYICCKUX 3aaa4.

Hcmonp30BaTh CBOWCTBA TOYKH TEPECCUCHUS MEAWAH TPEYrojbHHUKa (IIEHTpa
Macc) B peIlICHUH 3aja4.

Bnanete moHATHEM CpeaHEH JTUHUM TPEYroJIbHUKA M Tpalelud, MPUMEHATh UX
CBOICTBA IIPU pELIEHUHU TeOMETpUUecKuX 3a1a4. Mcnonbs3oBath Teopemy Paneca u
TEOpPEMY O TNPOMOPLHMOHATIBHBIX OTpe3KaxX, NPUMEHITh HX Ui pelieHus
MPaKTUYECKUX 3a]1aY.

Pacno3HaBaTh LIEHTpaJIbHO-CUMMETPUYHBIE (PUTYPBI U HCHOJIB30BATh UX CBOMCTBA
IIPU PELICHUY 3a/1a4.

Brnagets TOHATHSMU TOMOOMS  TPEYTOJBHUKOB, Kod(duimenta momoodwus,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJIOOHBIX TPEYrOJIbHUKOB. MIMETh MpecTaBiIeHHE O
npeoOpa3zoBaHuu 1MoAo0Ous U o NmoaoOHbIX (urypax. Ilonp3oBaThCcsi MpU3HAKaMU



noo0us TPEyroJIbHUKOB MpU PEHIeHUH TeoOMeTpuueckux 3aaad. [loka3wpiBaTh U
IIPUMEHSTh OTHOLIEHUS IPONOPLUHUOHAIBHOCTH B MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX.
[IpumensTh Mogo6He B MPaAKTUIECKUX 3aauax.

BbIBONTE U KCIIONIB30BATh MpoCTelire GopMyJibl AJs IUIOHIAAd TPEYroJbHUKA,
napajuiesiorpaMma, pomMOa M Tpamneuuu. BeuuciasTh (pa3audHbIME CHOCO0aMU)
IUIONIA/(b TPEYTrOJIbHUKA W TUIOIIATd MHOTOYTOJIbHBIX (Uryp (MOJB3ysCh, TIe
HEO0XO0MMO, KalIbKyJIATOPOM). 3HaTh OTHOILIEHUE TUIOIMIAeH MOAOOHBIX (puryp u
NPUMEHATh TMpU pElIeHuH 3a7ad. lIpUMEHSTh DOJy4eHHbIE YMEHUS B
MPaKTUYECKUX 3a]1ayax.

[Tomp3oBaThest  Teopemoii [ludaropa mns pemieHUsT TEOMETPUUYECKUX U
MpakTH4eckux 3agad. CTpoUTh MaTEMaTUYECKYH0 MOJENIb B MPAKTHYECKUX
3a7a4ax, CaMOCTOSTENBHO JETaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOIINE JJIUHBI.

Brnaaere NmoHsTHEM BINHCAaHHOTO M LUEHTPAIBHOTO yIJIa, YIila MEXAY KacaTeJabHOU
U XOpAOHM, OIMCAHHOM W BIMCAaHHOM OKPYXXHOCTH TpPEYIrOJIbHUKA U
YETBIPEXYTOJIBHUKA, IPUMEHSTh NX CBOMCTBA IIPU PELICHUU 3a/a4.

[IpuMeHATh MOMy4YeHHbIE 3HAHUS HA IMPAKTUKE — CTPOUTh MaTeMaTUYECKHUE
MOJIEH JJIs 3a]1a4 peajbHON KU3HU U MPOBOJUTH COOTBETCTBYIOLINE BBHIYHUCICHHUS
C TpPUMEHEHHEM TMOJ00US U TPUTOHOMETPUHU (MONB3YsCh, A€ HEOOXOAUMO,
KAJIbKYJISITOPOM).

K koniry oOydenust B 9 kjacce o0ydarOmMACs MOTYYUT CICTYIONINE MPEIMETHBIC
pEe3yJIbTATHI:

3HaTh TPUTOHOMETpUYECKUE (YHKIIMH OCTPBIX YIJIOB, YMETh HAXOJIUTh C UX
NOMOIIBIO PA3JIMYHBIE AJEMEHTHl MPSMOYTOJBHOIO TPEYroJbHUKA («pEIIeHUE
MPSIMOYTOJIbHBIX TPEYTOJILHUKOBY ). HaxoauTh (C MOMOIIBIO KaIbKYJIATOPA) AJIUHBI
Y YTJIbI JIsl HETAOJMUYHBIX 3HAYCHUH.

[Tonp3oBaThCs (I)OpMy.TIaMI/I MMPpUBCACHUA HW OCHOBHBIM TPUI'OHOMCTPUYICCKHUM
TOXACCTBOM JII HaAXOXIACHUA COOTHOIICHUH MCKAY TPHUIOHOMCTPHYCCKHMU
BCIIMYMHAaMM.

Jloka3plBaTh TEOPEMY CHHYCOB M TEOPEMY KOCHHYCOB, MPUMEHATh HUX A
HAXOXICHUS PAa3IMYHBIX JIEMEHTOB TPEYTOJIbHUKA («PEIIeHUE TPEyTOIbLHUKOBY ),
[IPU PELICHUM TEeOMETPUYECKUX 3anad. [IpuMeHsTh NoJlydyeHHbIE 3HAHUSA IIPU
PELICHUU MTPAKTUYECKUX 3a7a4.



IIprMeHATP TPUTOHOMETPUIO B 3aJayax Ha HAXOXKACHUE IUIOIIANH, BBIBOAUTH U
BJIQ/IETh TPUTOHOMETPUYECKUMHU (OpMyJaMd Ui IUIOLM[AAU TPEYroibHHKA,
napasuiesiorpaMma, pom0a, Tparneuu, BEIBOJUTH U IpUMeHATh hopmyity ['epona u
(bopmymy U1 IUIOIIAAH BBITYKIOTO YETBIPEXYTOIbHUKA.

HNmets NpcaACTaBJICHUC O TOMOTCTHH, IIPUMCHATD B IIPAKTHYCCKHUX CUTYaAllHUAX.
Hcnonp3oBaTh TCOPCMBI Yesnl 1 MeHenas IIpHu pCHICHNUH 3a1a4.

Hcnonb30BaTh TEOPEMBI O BIIMCAHHBIX yriaX, YIilax MEXIy XopAamu (CEeKyLIUMHu)
U yIJe MEXJIy KacaTelIbHOM M XOpJOH IPU PEUIEHUH IEOMETPUYECKHX 3a7ad.
Jloka3plBaTb W NPUMEHATH TEOPEMBI O IIPOU3BEIACHUU OTPE3KOB XOpA, O
[IPOU3BEICHUH OTPE3KOB CEKYLIUX, O KBAAPATEe KacaTeIbHOMN.

BnaneTs moHsATHEM KOOPAUHAT HA IUIOCKOCTH, padoTaTh C ypaBHEHHEM IPSIMOM Ha
IUI0CKOCTU. BrasieTs moHATUSIMHU yTi0oBoro ko3 duimeHTa u cBOOOIHOTO 4jeHa,
NOHUMAaTh HMX T'€OMETPUYECKUNA CMBICI M CBS3b YIVIOBOTO Kod(hduimeHta c
BO3pacTaHWEM U YOBbIBaHUEM JHHEHHOW (YHKIMH. YMETh peliarb METOIOM
KOOpJAMHAT 3aJa4yM, CBSI3aHHBIE C MApaUICIbHOCTBIO W MNEPHEHIUKYISPHOCTHIO
IIPSMBIX, [IEPECCUCHUEM TIPSAMBIX, HAXO0KICHUEM TOYEK IIEPECECUCHHUS.

BriBoUTh 1 BIAJETh YPABHEHUEM OKPY>KHOCTH. MCIOIb30BaTh METOA KOOPAUHAT
JUISL HAXOXKJEHUSI TIEpPEeCeUueHU OKpYKHOCTeW W mpsmbix. Brianets dopmynamu
pacCTosiHUSL OT TOYKH JO MPSAMOM, IUIOMIaAW NapajuieiorpaMma B KOOpPJIWHATAX,
UMETh TOHATHE 00 OpHeHTHUpOBaHHOW Momanu. [lonap30BaThcs METOIOM
KOOpPJIMHAT Ha IUIOCKOCTH, IMPUMEHATH €r0 NPU PELNIEHUH T'€OMETPUYECKUX U
MpaKTUYeCKUX  3axad. [IpumMeHsTp  MeTOH  KOOpJAMHAT B IPAKTHUKO-
OPUEHTUPOBAHHBIX TEOMETPUUYECKUX 3a7a4ax.

Brnanere nonsaTrEM BEKTOpa. YMETh CKIAABIBATH U BBIYUTATH BEKTOPHI, YMHOXKATh
Ha 4YMCJIO, BJIAJIETh MPABUAJIAMH TPEYrOJIbHHKA M Mapajuiesorpamma. Brnaaers
MPAKTUYECKUMHU  HMHTEPIPETALMSMH  BEKTOPOB.  YBEPEHHO  IOJIb30BATHCA
KOOpJIMHAaTaMH BEKTOpa. Bramerb CIOXKEHHWEM U BBIUMTAHUEM BEKTOPOB,
YMHOXEHHEM BEKTOpPA HA YUCJIO B KOOPAMHATAX.

HNwmets mpencraBieHne o Oaszuce (Ha IJIOCKOCTH). PackianpiBaTh BEKTOPHI 10
O0asucy. PackmanpiBaTh BEKTOpPHl CHJI € TIOMOINBIO MPOCHUUPOBAHUSA |
TPUTOHOMETPUYECKUX COOTHOWIEHUH. IIpumeHsTs moydeHHblE 3HaHUS B
MPOCTEUINX (PUBHUECKUX 3a/1a4ax.



Brnanerp NOHSATHEM CKaJIsipHOTO MPOMU3BEACHUS BEKTOPOB, IIOHUMATh €r0
F€OMETPUYECKUM CMBICII W YBEPEHHO TIOJIb30BATHCS €r0  BBIPAXKEHHEM B
JICKapTOBBIX KOOpAMHATaX. 3HATH JUCTPUOYTUBHOCTH CKAISIPHOTO TPOW3BEACHUS
U €ro CBs3b C MpoenupoBaHueM. [IpuMeHATh cKalsipHOE MPOU3BEACHUE BEKTOPOB
JUIS HAXOXKACHUS JJIMH W YIJIOB. Pemiarh reoMeTpudecKue 3aaud C MOMOIIBIO
CKAJIIpHOTO TIpou3BeieHus. Mcnonb30BaTh CKaIspHOE MPOU3BEACHUE BEKTOPOB B
anreOpanyeckux 1 PU3NUECKUX 3a/1auax.

Biazets NoHATHAMYU NPaBUJIBHOTO MHOTOYTOJIBHUKA, JJIMHBI OKPYXKHOCTH, JUIMHBI
OYyTH OKPYKHOCTH M PAJIMAHHOM MEpBl YIrja, BBIYMCIATH IUIOLIAAb Kpyra U €ro
yacted. [loHnmarte cmbicn yucna 7. IIpUMEHSTH TONy4YEHHBIE YMEHHUS MpHU
pEelIeHU MPAaKTUYECKUX 3a7ad. 3HaThb HCTOPUYECKUE CBENIEHHA 00 H3MEpEeHUU
JUTMHBI OKPYKHOCTH U IUIOIIAINA KPYTa.

HNwmeth mipeacTaBieHHEe O MPeoOpa3oBaHUM IUIOCKOCTH, O ABMWXeHUsx. Haxoautsb
OCH, LEHTPbl CHUMMETpUM (UTYp, LIEHTPHI MOBOPOTA, HAXOAUTH KOMIIO3HUIIMH
npocTermux npeodpazoBanuil. [IpuMeHsATh ABMAKEHUS TUIOCKOCTU MPHU PELICHUU
r€OMETPUYECKHUX 3a/1a4.

[IpumeHsTh NMoyYeHHbIE 3HAaHUS HA MPAKTUKE — CTPOUTh MaTEMaTUYECKUE
MOJIeJIM JUTS 3a1a4 PeaIbHOM KU3HU U MTPOBOJIUTH COOTBETCTBYIOIINE BBIUYUCICHUS
C IPUMEHEHHEM NOJ00USI U TPUTOHOMETPUUECKUX (PYHKIUH (MOIB3YSCh, T1Ie
HEO00X0IUMO, KAJIbKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE

TEMATHUYECKOE IINTAHUPOBAHMUE 7 KJIACC

n/n

HaumeHoBaHue pa3ieioB U TeM
MPOorpaMmbl

KoaunuyecTBO 4acoB

KoHnTpoibHbIe

Bcero
padoThI

IIpakTHYeckue
padoThI

JJieKTpOHHBIE (I poBbIe)
o0pa3oBaTe/bHbIE PeCypChl

Hauana reomerpuu. [Ipocreimme
reoMeTpuyeckue GUrypsl U ux
cBoiicTBa. MI3MepeHne reoMeTpudecKux
BEJIMYNH

28 1

https://resh.edu.ru/subject/17/7/

TpeyronsHUKN

19 1

https://resh.edu.ru/subject/17/7/

[TapannensHocTs. CymMa yriioB
MHOTOYTOJIbHUKA

15 1

https://resh.edu.ru/subject/17/7/

[IpsimoyronbHbBIE TPEYTOJIbHUKH

https://resh.edu.ru/subject/17/7/

I'eomeTpryeckne HepaBeHCTBA

https://resh.edu.ru/subject/17/7/

OxkpyxHocTb. ['eoMeTprnueckne mecra
toyek. [locTpoeHust ¢ moMoIIbIO
LUPKYJIS U JINHEHKN

18 1

https://resh.edu.ru/subject/17/7/

7

[ToBTOpenue, 0600IIEHNE,
CUCTEMATHU3AIIM 3HAHUH

10 1

https://resh.edu.ru/subject/17/7/

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102 6




8 KUIACC

KoanuyecTBO 4acoB

Ne HaunMeHoBaHMe pa3/ie/ioB U TeM JIeKTPOHHBIE (HH(POBHIE)
n/n NPOorpamMmbl Bcero Kontposnuere Hpakruueckue o0pa3oBaTe/ibHbIE pecypchbl
padoTbI padoThI
1 e THIPEXYTONBHHKH 2 ) https://resh.edu.ru/subject/17/8/
) TMoxo6ue 16 1 https://resh.edu.ru/subject/17/8/
3 Tliowmans 16 1 https://resh.edu.ru/subject/17/8/
4 Teopema [Iudaropa u Hauana 18 { https://resh.edu.ru/subject/17/8/
TPUTOHOMETPHUHU
5 VYTIibl U YeTBIPEXYTOJILHUKH, 20 { https://resh.edu.ru/subject/17/8/
CBSI3aHHBIE C OKPYKHOCTBIO
6 [ToBTOpenwue, 0600mEeHNE, 10 i https://resh.edu.ru/subject/17/8/
cHUcTeMaTU3alus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 102 7 0
I[MTPOI'PAMME
9 KUIIACC
KosanuyectBo 4yacos
Ne HanMeHoBaHMe pa3/ie/ioB U TeM JJIeKTpOHHBbIE (HH(POBHIE)
n/n NMporpamMmbl Bceero Kontposnuere HpakTuieckue o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI




https://resh.edu.ru/subject/17/9/

1 Peienue TpeyrojbHUKOB 22

) Ton0GHe TPEyroTbHIKOB 12 https://resh.edu.ru/subject/17/9/

3 MeToj KOOpHHAT 10 https://resh.edu.ru/subject/17/9/

4 Bextopsr 20 https://resh.edu.ru/subject/17/9/

5 JlnuHa OKpY>KHOCTH U IIJIOIAIh 16 https://resh.edu.ru/subject/17/9/
Kpyra

6 TIBHKEHIATUIOCKOCTH 10 https://resh.edu.ru/subject/17/9/

. [ToBTOpenwue, 060061IeHNE, 12 https://resh.edu.ru/subject/17/9/
cUCTEMaTH3allUs 3HAHHUH

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Aranacsu JI.C., byty3os B.®., Kagomues C.b. u np. I'eomerpus 7-9 xi. — M.: [Ipocsemenue 2023r
384 ctp.

METOJNYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

I'eomerpus 7 knacc. Pabouas terpans. YMK "T'eomerpus 7 knace Aranacsu JI.C, bByty3zos B.®.,
Kanomues C.b U3a.Ilpocsemenue, 2022r 64ctp

banasu Onyapn Huxonaesnu I'eomeTpusi. CamocTosiTeNIbHBIE pa0OTHI HA TOTOBBIX YepTexkax: 7-9
knacesl U3natenserBo @ennke 2023r, 223ctp

ABtop HMuenckas M.A.I'eomerpus. CamocTosTeNbHBIE W KOHTPOJIBHBIE pabOTHL. 7 Kiacc
nznarenseTBo [Ipocsemenne 2023, 48ctp.

ABtrop Huenckas M.A.I'eometpusa. CamocTosATeNnbHbIE U KOHTPOJbHBIE pPabOTHL. &8 Kiacc
m3natenbeTBO [IpocBemenue 2023, S0ctp.

MensukoBa H.b. T'eomerpus. [Iupakthueckue Marepuanbl. &  KjIacC. HM3/IaTEIbCTBO
[Ipocsemenue 2021, 144cTp.

3uB. 'eomerpus. Jlupaktudeckue matepuansl. 7 kinacc. mznarensctBo IIpoceemenune 2021,
128cTp.

3uB. 'eomerpus. Jlupakrtudyeckue matepuansl. 8 kimacc. mznarensctBo IIpoceemenue 2021,
130cTp.

3uB. ['eomerpus. Jupmaktuueckue Mmarepuanbl. 9 kiacc. u3aarenbctBo [IpocBemenue 2021,
126¢Tp.

A.B.®apkoB KoHTponbHble paboThl 1O reomeTpuu. 7-9 ki1 .K ydeOHMKY ATaHacsHa
JL.C.»I'eomerpus 7-9 kmacchl» U3IaTENbCTBO «3K3aMen» 2022 rox 96 ctp.

IHUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
MHTEPHET

http”//karmanform.ucoz.ru

resh edu.ru

GOUIIN bank 3aganuy ors 1o MaTeMaTHKeE

Pemry ora


https://www.ozon.ru/publisher/feniks-4636582/
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