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TlosicHUTEIBLHASA 3aIHCKA

Pabouass mporpamma ydeOHOro mnpenmera «l'eomerpus» pa3paboTaHa B COOTBETCTBHH C
tpedboBanusiMu ®I'OC OO0 (npuka3 Munobpunayku Poccum ot 17.12.2010 1. Nel897, ¢ u3m. or
29.12.2014, 31.12.2015), ¢ yderomM mpuUMEpHON OCHOBHON 00pa30oBaTENbHON MPOTpaMMbl OCHOBHOTO
obmero o6pazoBanus (ogodpena ®YMO, nportokosn ot 08.04.2015 r. Nel/15), Ha ocHOBe cOOpHHKA
paboumx mporpamMm 7 - 9 KIaccel: MOCOOME il yduTeneld o0meoOpa3oBaTeNbHBIX OpraHu3alui
[coct. T. A. bypmucrpoBa]. M.: Ilpocsemenue, 2014., yueOHOro mmiana MBOY «Cpennsst
obmieoOpas3oBarenpHas IIKOJa» C.AWKHHO, TMPHUBEICHA B COOTBETCTBHE B YACTH COJCPKaHUS U
TpeOOBaHUM K pe3ysibTaTaM OCBOEHHS ¢ TpeOoBaHUAMU (heaepaabHO 00pa3oBaTeNbHON MPOrpaMMoit
OCHOBHOTO 00mero oOpa3oBanusi (yTBEpXKICHHON MpuKa3oM MUHHCTEPCTBA IPOCBEIICHUS
Poccutiickoit @eaepannu ot 18.05.2023 1. Ne 370 «O06 yrBepkaeHun (enepaibHO 00pa3oBaTeIbHON
MIPOrPaMMbI OCHOBHOT'O OOIIIET0 00pa30BaHUS.

['eomeTpus Kak OJUH M3 OCHOBHBIX Pa3/EiiOB IIKOJIbHON MAaTEMATHUKH, UMEIOIINI CBOEH LEIbIO
o0ecneunTh M3y4YeHHE CBOWCTB W pa3MepoB (uryp, Mx OTHOILIECHUI M B3aMMHOE PaCIOJIOKEHUE,
ONMpAETCsd Ha JIOTMYECKYIO, JAOKA3aTEIbHYI JUHUIO. L[EeHHOCTh HM3ydyeHUs T€OMETPHUM HAa YpPOBHE
OCHOBHOTO 00IIero oOpa3oBaHHs 3aKIOYaeTcs B TOM, UYTO OOYYArOIIMICS YYUTCS MPOBOJIUTH
JIOKA3aTEIIbHbIE PACCYKJICHUS, CTPOUTH JIOTUYECKHE YMO3AKIIOUECHMS, JI0Ka3blBaTh WCTHHHBIE
YTBEPXKJECHUSI U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, IMPOBOAUTH PACCYKIEHUS «OT IPOTHUBHOIOY,
OTJINYATh CBOMCTBA OT MPU3HAKOB, (POPMYyTHUpPOBATH OOpATHBIE YTBEPKACHUSI.

Bropoil nenbto u3ydeHuss T€OMETPUHU SBIISIETCS MCIOJIb30BAaHUME €€ KAaK MHCTPYMEHTa IpuU
pELIEHNH KaK MaTeMaTUYECKMX, TaK U MPaKTHYECKUX 3a/1a4, BCTPEYAIOIIMXCS B PEAJbHOM >KU3HH.
OOyuaromuiics T0JKEH HAYYUTHCS OMPEENIUTh T€OMETPHIECKYI0 (PUTYpY, OMKCATh CIOBAaMH JaHHBIN
4epTEéX WIM PUCYHOK, HANTH IUIOMIA[b 3€MEJIBHOTO YYacTKa, PacCuyUTaTh HEOOXOAUMYIO [UTUHY
OINITOBOJIOKOHHOTO Ka0elss Ui Tpedyemble pa3Mephl rapaka JJisi aBTOMOOMIIA. ITOMY COOTBETCTBYET
BTOpasi, BBIYMCIMUTEIbHAS JIMHUA B H3y4eHUM reoMeTpuu. [Ipu pemeHun 3amay MpakTUYECKOTO
XapakTepa OOyYaromMiics YYUTCS CTPOUTh MaTeMaTHYeCKHEe MOJENTU pealbHBIX >KU3HEHHBIX
CUTYallUil, MPOBOJIUTH BEIYMCICHUS U OLICHUBATDH aJICKBATHOCTH MOJTYYEHHOTO PE3YJIbTaTa.

Kpaiine BaxkHO MOAUEPKUBATH CBSI3W TEOMETPUU C JAPYTUMHU Y4YEOHBIMU TpPEAMETaMU,
MOTHUBHUPOBATH MCIOJIB30BATh OMPEIEICHUSI TeOMETPUUECKUX (UTYp U TIOHSITHH, JEMOHCTPUPOBATH
MPUMEHEHHE TMOJIYYeHHBIX YMEHUH B (PU3MKE U TEXHHKE. DTU CBS3M Hanbojee SpKO BUAHBI B TeMax
«BekTopsy, «TpuroHoMeTpudeckrue cOoTHOIEHUs», «Meton koopauHat» U «Teopema ITudaropay.

Vuebnsiii kypc «l'eomeTpusi» BKIIOYAET CIEIYIONIME OCHOBHBIE pa3Jeibl COJCPIKAHMUS:
«["eomeTrpuueckue GUTypbl U UX CBOMCTBa», «VI3MepeHHe TeOMEeTpUYEeCKUX BEIHMUMH», «JlekapToBbl
KOOPJMHATHI Ha TUIOCKOCTHY, «BekTopsl», «JIBrmkenus miockoctuy, «IIpeodpa3zoBanus moao0us».

MecTto npeamera B y4eOHOM ILIaHe

Ha u3yuenue yuebHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kinacce — 68 yacos (2 yaca B
HeJeno), B 8 kiracce — 68 yacoB (2 4aca B Henento), B 9 kiacce — 68 yacoB (2 yaca B HEZCIIO).



Conep:kanue y4eOHOI0 nmpeamera
Conep:xxanue o0yueHnusi B 7 Kiaacce

HavanpHble nossitust reomerpuu. Touka, mpsMas, OTPE30K, Jyd. Yros. Buabl yrios.
Beprukanbusie 1 cMexHbIe yriibl. buccektpuca yria. JlIomanasi, MHOroyroibHUK. [lapannenbHOCTh U
MEePIEHIUKYISIPHOCTD MPSMBIX.

Cummetpuunble ¢purypbl. OCHOBHBIE CBOMCTBA OCEBOM CHMMETPHH.

[Ipumepsl CHMMETpPUHU B OKPY>KAIOIIIEM MUPE.

OcHOBHBIE TOCTPOEHUS C TIOMOILBIO LIUPKYJIS U JIMHEUKH. TpeyroibHUK.

BricoTa, Menana, OMcceKTpHca, X CBOWCTBA.

PaBHOOEIpeHHBIN 1 pAaBHOCTOPOHHUH TpeyrojibHUKH. HepaBeHCTBO TpeyroiabHHKA.

ColicTBa M MNpU3HAKM  PAaBHOOENPEHHOro  TpeyroiapHuka. [lpu3Haku  paBeHCTBa
TPEYrOJbHUKOB.

CBolicTBa U NPU3HAKY MAPAIIENIBbHBIX MPSAMBIX. CyMMa yIiioB TPEYroJbHUKA.

BHeuHue yriel TpeyrojabHUKA.

[TpsimoyronbHblll  TpeyroabHUK. CBOICTBO MenMaHbl MPSIMOYTOJIBHOIO TPEYroJbHUKA,
MPOBEAEHHOM K TunoTenyse. [Ipu3Haku paBeHCTBa MPSIMOYTOJIbHBIX TPEYTOIbHUKOB. [IpSAMOYToabHBIN
TPEYTroJbHUK C yriioMm B 30°.

HepaBencTBa B reoMeTpuu: HEpPaBEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O JUIMHE JIOMAaHOM,
TeopeMa 0 OOJIBIIEM yIiie U OOJbIIei CTOpoHE TpeyroibHuKa. [leprnenaukynap 1 HaKJIOHHas.

['eomeTpuueckoe Mecto Touek. buccekTpuca yria U cepeJUHHBIA NMEPIEHIUKYISIP K OTPE3KY
KaK FeOMEeTPUYECKIE MeCTa TOYEK.

OKpy’KHOCTb U KpYT, XOpJla ¥ TuaMeTp, UX CBOMCTBA. B3anMHoe pacnosyioxeHnue oKpy>KHOCTH U
npsmoii. KacarenpHas u cekymas K OkpykHOCTH. OKpY)XKHOCThb, BIMCaHHas B yroil. Bmucannas u
OIMCaHHasl OKPYKHOCTH TPEYToJIbHUKA.

Copepxxanue o0yuenus B 8 kiacce

UYerslpéxyronbauku. [lapamrenorpamMm, ero mnpu3Haku M CBOMCTBA. YacTHblE cCirydau
napajieslorpaMMoB  (IPSIMOYTOJIBHUK, poMO, KBajpaT), MX MpHU3HAKM M CBoicTBa. Tpamenws,
paBHOOOKas Tparenus, e€ CBOMCTBa U pu3Haku. [IpsiMoyronbHas Tpaneuus.

Meton yaBoenuns wMeauassl. lLleHTpanbHas cummerpusa. Teopema Q@aseca u TeopeMa O
MIPOIOPLIMOHANIBHBIX OTpE3KaXx.

Cpennue TMHUM TPEYrojabHUKA U Tpanenuu. LleHTp Macc TpeyroibHuKa.

[TogoOue TpeyronmbHUKOB, kodpdunuent nomodus. [lpuzHakum MOAOOUS TPEYrOIHLHUKOB.
[TpumeHeHne NoJ00MS TPH PELLICHUH MPAKTUYECKUX 3a/1ay.

CpolicTBa miom@aae reomerpudyeckux @uryp. @opMynbl A IJIOWEAAM TPEYroJibHUKA,
napasesnorpamMma, pom6a u tpamneuu. OTHOIIEHHE IUI0IaAei Mo100HBIX GUryp.

Boruncnenue miomazeil TpeyroJpHUKOB U MHOTOYTOJIBHUKOB Ha KJIET4aToi Oymare.

Teopema IIudaropa. I[lpumenenne Teopemsl [Tudaropa npu permeHun npakTHUECKUX 3ajad.

CuHyCc, KOCHHYC, TaHI€HC OCTPOro Yyrja MpsSIMOYrojJbHOTO TpeyroibHuKa. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO. Tpuronomerpuueckue GpyHkiuu yriaos B 30°, 45° u 60°.

BnucanHble 1 IEHTpaIbHBIE YIIIBI, YTOJ MEXAY KacaTeJIbHOW U XOPJIOM. YTJIbl MEXKIY XOpIaMH
U CeKyllMMH. BrucaHHblE M ONHCaHHBIE YETBIPEXYTOJIBHUKU. B3auMMHOE pacnonoXeHue AByX
okpykHoctelt. Kacanue okpyxxkaoctend. O0mIue KacaTenbHbIE K IByM OKPYKHOCTSIM.

Conep:xxanue o0yueHusi B 9 kiacce

Cunyc, xocunyc, Tanresc yrioB oT 0 go 180°. OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO.
@opMyIIbl TPUBEACHUS.

Pemenne tpeyronbpHukoB. TeopemMa KOCMHYCOB U T€OpeMa CUHYCOB. PelleHne npakTH4ecKux
3aJ1a4 ¢ UCIOJIb30BaHUEM TEOPEMBI KOCUHYCOB M T€OPEMBI CHHYCOB.



[TpeoOpaszoBanue nonodbus. [Togodre cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema o MpoOU3BENEHUH OTPE3KOB XOPJ, TEOPEMBbI O MPOM3BEICHUH OTPE3KOB CEKYIIHX,
TeopeMa O KBaJlpaTe KacaTeJIbHOM.

Bektop, anuHa (MOAyNb) BEKTOpa, COHANpPAaBIEHHBIE BEKTOPbHI, MPOTUBOMIOJIOKHO
HaIpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpPALMU HAJl BEKTOPAMH.
PasznoxxeHue BekTOpa MO JBYM HEKOJUIMHEapHBIM BekTopaMm. KoopauHatel BekTopa. CkanspHoe
MMPOU3BCACHUC BCKTOPOB, IPUMCHCHUC IJIA HAXOXIACHUS JJIMH U YIJIOB.

JlexapToBbl KOOPAMHATHI HA IJIOCKOCTU. YPaBHEHUS MPAMON U OKPYKHOCTH B KOOpAMHATAX,
[IepeceyeHre OKPYKHOCTEN U IpsIMbIX. MEeTOl KOOPAUHAT U €ro IPUMEHEHHE.

[IpaBuiibHBIE MHOTOYTOJIBHUKHU. J[nuHa okpyxkHOcTU. ['pamycHas u paauaHHas mepa yria,
BBIYMCIICHHE JUIMH AYT OKpYyxkHocTel. [limomans kpyra, ceKTopa, CerMeHTa.

JIBuKeHHs TUIOCKOCTH U BHYTPEHHHE CHUMMETPHH (QUryp (dJIeMEHTapHbIE MPEACTABICHHUS).
[TapannensHb1i iepenoc. [1oBOpoT.






IInanupyemsble pe3yJbTaThl

JIM4HOCTHBIE Pe3yJIbTATHI

JIuuHOCTHBIE  pe3yJbTaThl OCBOCHUS ~ HporpamMmbl  ydeOHoro  kypca  «[eomerpus»
XapaKTepU3YIOTCA:

1) maTpHoTHYeCKOe BOCIINTAHHE:

MPOSIBJICHUEM HMHTEPECA K MPOLUIOMY M HACTOSIIEMY POCCUMCKON MaTeMaTUKH, LEHHOCTHBIM
OTHOIIEHHEM K JOCTHKCHHUSIM POCCHHUCKMX MaTEMaTHKOB M POCCHICKOW MaTeMaTW4eCKOH LIKOJbI, K
MCTOJIB30BAHUIO 3TUX JOCTHKEHUH B JPYTrUX HAyKax M MPUKIAJHBIX cepax;

2) rpaKIaHCKOe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

FOTOBHOCTBIO K BBINOJIHEHUIO OO0S3aHHOCTEW TpakJaHWHA M peaju3ally ero Ipas,
IPEACTaBICHUEM O MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHHPOBAHUS PA3IMYHBIX CTPYKTYD, SIBICHHH,
IpoIelyp TPa)XXJTaHCKOro oOmiecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXIECHUIO
TUYECKUX MpoOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPHUMEHEHHEM IOCTHKEHUH HAyKH, OCO3HAHHEM
BAXKHOCTHU MOPAJIbHO-3THYCCKUX ITPUHIUIIOB B ACATCIBHOCTH y‘-IéHOFO;

3) Tpy/0BO€ BOCIIUTAHHE:

YCTaHOBKOfI Ha AaKTUBHOC Y4YaCTHC B PCIICHHU MPAKTUYCCKHUX 3aJa4 MaTeMaTHIEeCKOMN
HAINpaBJICHHOCTH, OCO3HAHMEM Ba)KHOCTHM MAaTEeMaTHYECKOro O0pa3oBaHMs Ha NPOTSHKEHHH BCEi
KU3HU I YCIENTHOW MPOo(ecCHOHAIBHON AESITeTbHOCTH W PAa3BUTHEM HEOOXOJMMBIX YMEHHH,
OCO3HaHHBIM BBHIOOPOM M TIOCTPOCHHMEM HHIAMBHUAYAJIbHOH TpaeKTOpHH OOpa3oBaHUS M JKU3HEHHBIX
IUTAHOB € YYETOM JIMYHBIX UHTEPECOB U OOILECTBEHHBIX MOTPEOHOCTEN;

4) acTeTHYecKoe BOCTIUTAHHE:

CTIIOCOOHOCTBIO K SMOLMOHAIBHOMY U 3CTETHUYECKOMY BOCTIPUSITHIO MAaTEMAaTHYECKUX OOBEKTOB,
3aja4, peHIeHHH, pacCyKACHUH, YMEHHIO BUJIETh MATEMAaTHIECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HIEeHHOCTH HAYYHOTI'0 TIO3HAHUS

OpHEHTalMel B JEATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4yHBIX IPEJICTaBICHUH 00
OCHOBHBIX 3aKOHOMCPHOCTSX Pa3sBUTHA YCJIOBCKaA, npupoabl n O6H_I€CTBa, IIOHUMaHUuEM
MaTeMaTU4eCKOW HayKH KakK cepbl YeTOBEUECKON AESITENbHOCTH, STAloOB €€ pa3BUTHS U 3HAYUMOCTH
AJI pa3BUTUA HNUBWIM3alWKW, OBJIAJCHUCM A3BIKOM MATCMATHKH U MaTeMaTUYECKOMN Ky.]'[BTypOﬁ KaK
CPEICTBOM TO3HAaHHWS MHpPA, OBIAJACHHEM MPOCTEHIIMMHM HAaBBIKAMH  HMCCIIEIOBATEIbCKOM
NesTeTbHOCTH;

6) pu3nyeckoe BocnuTaHHe, (GOPMUPOBAHHE KYJIbTYPHI 3I0POBbS M IMOIMOHAJIHHOIO
os1aromostyums:

TOTOBHOCTBIO IMPHUMEHATh MaTEeMAaTHYEeCKHE 3HAHUS B MHTEpecax CBOETO 3/10POBbs, BEIECHUS
3I0pOBOTO 00pasza KHW3HH (30POBOE THTAHWE, COATAHCUPOBAHHBIN PEXKHUM 3aHATHH M OTIBIXA,
perynspHas pu3nuecKkas akTHBHOCTB), COPMUPOBAHHOCTHIO HAaBBIKA PE(IICKCUH, IPU3HAHUEM CBOETO
IpaBa Ha OIMOKY M TaKOTO K€ TpaBa IPYroro YeIoBeKa;

7) 3K0JI0OrH4YecKoe BOCIIUTAHHE:

OpI/IeHTaIII/IGI\/’I Ha TMPUMCHCHHUC MAaTEMaTUYCCKUX 3HAHUH IJid pCUICHUA 3ada4d B o0JacTu
COXPAaHHOCTH OKPY’KaIoLIeH cpe/ibl, IJIAHUPOBAHUS MOCTYIIKOB U OLIEHKH UX BO3MOXHBIX MOCIIEICTBHUH
IUIsL OKPYKAFOIIEH Cpezbl, 0CO3HAHUEM TI00aTFHOTO XapaKTepa dKOJOTHYECKHX MPOOJIEM U IyTeH HX
peleHus;

8) amanTanus K U3MEHSIOUMMCS YCJIOBHSIM COIMAJILHOI M IIPUPOTHON Cpebl:

TOTOBHOCTBIO K JEHUCTBHSM B YCIOBUSX HEONPEACNEHHOCTH, IOBBIIICHUIO YPOBHS CBOEH
KOMIIETCHTHOCTH 4€PE3 MPAKTHICCKYIO JCATCIIbHOCTb, B TOM YHCJIIC YMCHUC YUUTHCA Yy JPYTUX .]'IIO}IGf/i,
NpUOOpETaTh B COBMECTHOM JEATEILHOCTH HOBBIC 3HAHUS, HABBIKU M KOMIIETEHIIMU M3 OIIBITA IPYTUX;

HE00X0IMMOCThIO B (OPMUPOBAHWU HOBBIX 3HAHUH, B TOM 4YHcle (HOPMYIUpPOBATh HJIEH,
MOHATHUS, TUNOTE3bl 00 O0OBEKTaX W SBJICHUAX, B TOM YHCIE paHEe HEU3BECTHBIX, OCO3HaBATh
NeUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MJIAaHUPOBATh CBOE Pa3BUTHUE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCIIPUHUMATH CTPECCOBYIO CUTYAIMIO Kak
BbI30B, TpeOYyIOIIMUNA KOHTPMEP, KOPPEKTUPOBaTh MpPUHUMAaeMble peIIeHus U  JEUCTBUSA,
(bOpMyTHpPOBATh U OLICHUBATH PHCKU M MOCIIEACTBUS, (DOPMHUPOBATH OIIBIT.



MeTtanpeamMeTHble pe3yabTAThI

Ilo3naBaTe/IbHBIE YHUBeEPCAJIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBble JJornuyeckue aeicTBus:

BBISIBIISITh M XapaKTEPH30BaTh CYIIECTBEHHBIC NMPU3HAKA MATEMaTHUYECKUX OOBEKTOB, MOHATHH,
OTHOLICHUHA MEXAYy HOHATUAMH, (OPMYIMPOBATH ONPEACICHUs IOHATHM, YCTaHaBIMBATb
CYIIECTBEHHBIN MPHU3HAK KJIAacCU(UKALNU, OCHOBaHMS JJIs1 0000LICHUS M CpaBHEHUS, KPUTEPUU
IIPOBOJAMMOIO aHAJIN3a;

BOCIIPUHUMATh, (OpMynupoBaTh M NpeoOpa3oBbIBaTh CYXACHUS: YTBEPIUTEIbHBIE H
OTpHLIATENIbHBIE, €IUHUYHBIC, YACTHBIE U 00IIHE, YCIOBHBIE;

BBISIBIIITh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTHBOPEUHs B (pakTax, JaHHBIX,
HAOJMIOACHUAX M YTBEPXKAEHUSAX, Ipe/ularatb KPUTEPUM JJIsl BBIABICHHMS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUI;

JieJIaTh  BBIBOJBI C MHCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEOYKTHBHBIX M HWHAYKTHBHBIX
YMO3AKIJIIOUEHUH, YMO3AKIIIOUEHHUH 110 aHAJIOTUH;

pa3buparh J10Ka3aTeIbCTBA MAaTEMATUYECKUX YTBEPXKIACHUH (IpsMble U OT HPOTUBHOIO),
MIPOBOJIUTH CAMOCTOSITEIILHO HECJIOKHBIE JI0OKA3aTeIhCTBA MaTEMATUIECKUX (DAKTOB, BBICTPAUBATh
apryMEHTaluIo, TPUBOJUTH HPUMEPbl U  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
pacCyXIcHHUs,

BbIOMpPATh CIoOco0 peleHus ydyeOHOM 3agauu (CpaBHHMBAaTh HECKOJIBKO BAapUaHTOB pEILEHUS,
BBIOMpATh HanOOJIee MOIXOASIINN ¢ Y4ETOM CaMOCTOSITEIHHO BBIZCICHHBIX KPUTEPHEB).

Bba3oBble ucciaenoBareibcKue AeiicTBHS.

UCIIOJIB30BATh BOMNPOCHI KaK HCCIEIOBAaTEIbCKUI HWHCTPYMEHT MO3HAHHS, (HOPMYIUPOBATH
BOTIPOCHI, (PUKCHPYIOIIIE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOSATEIILHO YCTAaHABIUBATH UICKOMOE H
naHHoe, HGOPMHUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO TIO3UIMIO, MHEHHE;

MPOBOJIUTH TI0 CaMOCTOSITEIIEHO COCTABICHHOMY IJIaHY HECJOXHBIH IKCIIEPUMEHT, HEeOOJIbIIoe
UCCIIEJOBaHUE 110 YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, 3aBHCUMOCTEH
00BEKTOB MEXTYy COOOIi;

CaMOCTOSITENIbHO (OPMYJIMPOBATh OOOOIIEHUSI W BBIBOJABI IO pPE3ylbTaTaM MPOBEAEHHOTO
HaAOJIOICHNSI, UCCIIEIOBAHMS, OIEHUBATH JIOCTOBEPHOCTH IMOJYYEHHBIX PE3yJIbTaTOB, BHIBOJOB U
0000I1IeHHI;

IMPOTHO3UPOBATHL BO3MOXKHOC PA3BUTUC IMPOHCCCA, a4 TAKXKE BbIABUIaTb IMMPCANOJIOXKCHUA O €ro
Pa3BUTUH B HOBBIX YCIIOBUSX.

Paborta ¢ unopmanmeii:

BBISIBJISITH HENOCTATOYHOCTh M HM30BITOYHOCTh HMH(OpPMAlMM, JaHHBIX, HEOOXOJWMBIX JUIS
peLIeHus 3a1a4H;

BbIOMpATh, AaHAIN3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(MOPMALIMIO PA3INYHBIX
BUJIOB U ()OPM IPECTABICHMUS;

BbIOMpaTh (pOopMy MpeAcTaBlieHUss HHPOPMAIMU U UIUTFOCTPUPOBATH pelIaeMble 3a/1a4l CXeMaMH,
JrarpaMMaMu, HHOM rpaduKoi 1 uX KOMOUHAIMSIMU;

OLICHMBAaTh HAA&KHOCTh HMHPOPMAMU IO KPUTEPHUSAM, TPEUIOKEHHBIM Yy4YUTENeM WU
c(OpMYIHPOBAHHBIM CAMOCTOSTEIHHO.

KoMMmyHuKaTHBHBIC yHHBepcaibHbIe yueOHbIe JeHCTBHUA:

BOCIPUHUMATH U (GOPMYIUPOBATH CYKIEHHUS B COOTBETCTBHH C YCIOBUSIMHU U LEJISIMU OOLICHHUS,
SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOK TOYKY 3PEHMs B YCTHBIX U IIUCbMEHHBIX TEKCTaX, JaBaTh
MTOSICHEHHS 110 X0y PEUIEHUs 3a/1a4i, KOMMEHTHPOBATh NOJIYYEHHBIA PE3YJIbTAaT;

B X0/ 00CYXJICHHs 3a/1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKIaeMOM TeMBbI, TPOOIEMBbI, perraeMon
3a/1a4y, BBICKA3bIBaTh WJIEH, HALIEJICHHBIE HA IOMCK PELICHHS, COIOCTABIIATh CBOM CYKIEHUS C
CYXJIEHUSIMH JPYIMX YYAaCTHMKOB JHAJIOra, OOHApy>KUBaTh PA3M4YM€ U CXOJCTBO IMO3MIMU, B



KOPPEKTHOH opme (HopMyIHpOBATH PA3HOTIIACHS, CBOU BO3PAKECHUS;

e PEACTABIATH PE3YNbTaThl PEIIEHUsS 3aJayd, OKCIEPUMEHTAa, WCCIEI0BAaHUs, IPOEKTAa,
CaMOCTOSITENILHO BBIOMPATh (hopMaT BBICTYIUICHHS C YYETOM 3ajiad MPE3eHTAMN 1 0COOEHHOCTEH
ayIUTOPHH;

e IIOHMMATh M UCIOJB30BATh IPEUMYIIECTBA KOMAHIHOW U MHAWBUAYAIBHOW pabOThHI IPH pEHICHUH
y4eOHBIX MaTeMaTHUYECKUX 3ajiay;

e [IPUHUMATh LI€Jb COBMECTHOM IEATENIbHOCTH, IUIAHWPOBATH OPraHU3aL[MI0 COBMECTHON padOThl,
pacrpenenats Buabl paboT, J0roBapUBaTHCs, 00CYKIaTh IPOLECC U pe3yabTaT padoThl, 0000111aTh
MHEHUS HECKOJIBKUX JIFOJIEH;

e y4acCTBOBAaTh B IPYMIMOBBIX (hopMax paboThl (00CYXIeHHs, 0OMEH MHEHHUSIMH, MO3TOBBIE LITYPMBI
U JpYrue), BBIIOJIHATH CBOI 4acThb paOOTbl U KOOPAMHHUPOBATb CBOM JIEHUCTBUS C JPYTrUMHU
YJIeHaMM KOMaHJbl, OL[€HMBATh KAayeCTBO CBOEr'0 BKJIaZa B OOIIMN MPOAYKT IO KpUTEPUSM,
cOpMyYIHPOBaHHBIM YYaCTHUKAMH B3aUMOACHCTBHSL.

PerHHTHBHbIe YHUBEpPCAJIbHBLIC yqeﬁnble JelCcTBUA

Camoopranuzanmusi:

CaMOCTOSITENILHO COCTaBJIATH IUIAH, AJITOPUTM pEIICHUs 3aJaud (WM €ro 4acTh), BEIOUpaTh CIOCO0
pemieHus ¢ y4€ToM HMMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH W
KOPPEKTUPOBATh BApUAHTHI PELICHUI ¢ yUETOM HOBOI HH(OPMAIIHH.

CaMOKOHTPOJI1b, SMOLHOHATBbHBI HHTEJIEKT:

BIAJETh CHOCOOAMHU  CaMOIPOBEPKH, CaMOKOHTPOJS IIpoLecca U pe3yiabTara  peIICHUs
MaTeMaTHYeCKOM 3a1auu;

MIPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IpU PEIIEHUHU 3a/ladl, BHOCUTb KOPPEKTHUBBHI B
JeSITeIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAliIEHHBIX OIINOOK, BBIABJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PpE3y/bTaTa AESTEIbHOCTH IOCTABJIEHHOW LENM U YCIOBUSIM, OOBACHATH
IOPUYMHBI  JOCTM)KEHUS MM HEJOCTIIKEHHMs LeNM, HaxoQuTh OWIMOKY, JaBaTh OLIEHKY
PUOOPETEHHOMY OIIBITY.

IIpenmeTrHble pe3yJbTaThbl 0CBOCHHS MPOrPaMMBbl Y4e0HOI0 Kypca K KOHIY 00y4eHusi B 7
KJ1acce.

Pacnio3HaBath U3y4eHHbIE FeOMETpHUUECKUE PUTypBI, ONPENENIATh X B3aUMHOE PacIoI0kKEeHNUE,
n300paxaTb TreoMeTpuueckue (QUrypbl, BBIIOJHATH YEPTEXKHU IO YCIOBHIO 3adaud. M3meparsb
JMHENHBIE U YITIOBBIE BEIUYHHBI. PemaTs 3a1aun Ha BBIYMCIEHUE IIMH OTPE3KOB U BEJINYMH YIJIOB.

[IpoBoauTh rpyOyr0 OLEHKY JIMHEWHBIX M YIJIOBBIX BEIMYUH NPEAMETOB B pealbHOW JKHU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznnyare pasmMepbl 3TUX OOBEKTOB 110 MOPSIIKY BETHUNHBI.

Ctpouth 4epTekH K F€OMETPUYECKHUM 3a/1adaM.

[Tonb3oBaTbcsl MpU3HAKaMU PAaBEHCTBA TPEYTOJILHUKOB, MCIOJIb30BaTh MPU3HAKU M CBOMCTBA
PaBHOOEIPEHHBIX TPEYTOJILHUKOB MPH PEILICHUH 3ajay.

[TpoBOAUTH TOTHYECKHE PACCYKICHUS C UCTIOIB30BAaHUEM I€OMETPHUUECKHUX TEOPEM.

[Tonb30BaTbes MpU3HAKaAMK PaBEHCTBA MIPSIMOYTOJIBHBIX TPEYTOJIBHUKOB, CBOMCTBOM MEJINAHBI,
MPOBEEHHON K TUIIOTEHY3€ MPSIMOYTOJIbHOTO TPEYroJbHUKA, B PEILIEHUH T€OMETPUUECKHX 3a]1ay.

OmnpenensaTs NapasieIbHOCTh TNPSAMBIX C TOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMH
cekymas. OnpeaensiTe MapajieIbHOCTh MPSAMBIX C IIOMOILBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJHOMN
MIPSIMOM 10 TOYEK APYroM IpsiMOil.

Pemrate 3a1aun Ha kieTyaToi Oymare.

[IpoBoUTh BBIYMCICHUS W HAXOAWTh YHCIOBbIE W OYKBEHHbIE 3HAYEHHUS YIJOB B
reOMETPUYECKUX 3a7adyaXx C HCIOJIb30BAaHUEM CYMMBI YIJIOB TPEYrOJbHHKOB M MHOIOYTOJIbHUKOB,
CBOWCTB YIJIOB, OOpa30BaHHbBIX INPH MEPECEUCHUHU ABYX MapajuleibHBIX MPSAMBIX Cekylled. Pemath
MPaKTUYECKHE 3a/1a4l Ha HaX0X/ICHHE YTJIOB.



Bragerh mOHITHEM T€OMETPUYECKOTO MECTa TOYEK. YMETh OIpPENesaTh OUCCEKTPHUCY YT U
CEpEeIMHHBIN MEPIEHANKYIISIP K OTPE3KY KaK FT€OMETPUUYECKHE MECTA TOYEK.

DopmMyJIMPOBATh OMNPEACIICHUS OKPY>KHOCTU W Kpyra, XOpIbl M JHamMeTpa OKPYKHOCTH,
MI0JIb30BaThCA UX CBOMCTBAMHU. Y METh IPUMEHATH 3TU CBOWCTBA IPU PEIICHUH 3a4au.

BrnaneTp noHATHEM ONKMCAHHON OKOJIO TPEYTOJbHUKA OKPYKHOCTH, YMETh HAXOJIUTh €€ LEHTP.
[Tonb30BaTbes GakTaMu O TOM, UTO OMCCEKTPUCHI YITIOB TPEYTOJIbHUKA MIEPECEKAOTCSl B OAHON TOUKeE,
U O TOM, YTO CEPEINHHBIEC EPIEHAUKYISAPBI K CTOPOHAM TPEYTOJbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Brnagetp  moOHATHMEM — KacaTelNbHOM K  OKPY)KHOCTH, IIOJIb30BaTbCi  TEOPEMOM O
MEPIEHANKYISIPHOCTH KacaTeIbHOW U paJinyca, IPOBEAEHHOIO K TOUKE KaCaHUS.

[Tonb3oBaTbcs NPOCTEUIIMMU F€OMETPUUECKUMHU HEPABEHCTBAMM, IOHUMATh UX MPAKTUYECKUN
CMBICIL.

[IpoBOIUTH OCHOBHBIE FT€OMETPUUECKUE TTOCTPOEHUS C TOMOILBIO LIUPKYJIS U TUHEHKH.

IIpenmeTHbIe pe3yabTAaThl 0CBOCHHUS MPOrPAMMBbI Y4€0HOI0 Kypca K KOHIy 00y4eHus B 8
KJ1acce.

Pacnio3HaBaTh OCHOBHBIE BMJIbl YETHIPEXYTOJIBHUKOB, MX O3JIEMEHTHI, I0Jb30BaThCi HX
CBOMCTBAMH IIPH PELICHUH F€OMETPUUYECKUX 3a]au.

[TprMeHATh CBOWCTBA TOYKHU MEPECEUEHUs] MEIHMaH TPEYrojbHUKa (LIEHTpa Macc) B pelIEHUH
3ajad.

Brnaners nonsitueM cpenHel JUHUM TPEyrojbHUKA U Tpaleluy, IPUMEHITh UX CBOWCTBA MpHU
peumieHun  reomerpudeckux  3axad. llomp3oBatecs  Teopemont  Pameca M TeopemMonl O
IIPONOPLMOHAIIBHBIX OTPE3KaX, IPUMEHSTh UX Ul PELICHUs IPAaKTHYECKUX 3a/1a4.

[TpyMeHsTh pU3HAKU 10J100MS TPEYTOIbHUKOB B PELIEHUH F€OMETPUUECKUX 3aa4.

[Tons3oBatbess Teopemoii [ludaropa ans pereHuss reoMeTpUYECKMX M MPAKTHMUYECKUX 3ajad.
CrpouTh MaTEMaTUYECKYIO MOJIENb B NMPAKTUYECKUX 3a/layaX, CaMOCTOSITENIbHO MPOBOJIUThH YEPTEK U
HaXO/UTh COOTBETCTBYIOLINE JJIUHBI.

Brnagerp mNOHATHSMM CHUHYCa, KOCHHYCAa M TaHI€HCa OCTpPOro yrjia MpsSMOYIOJbHOTO
TpeyroyibHuKa. [10J1630BaTbCS STUMU NOHATUAMM IS PELICHUS IPAKTUYECKUX 3a/1a4.

BoruncnsaTte (pa3iauyuHbIME CIOCOOAMM) IUIOIIAb TPEYrOJbHUKA M IUIOUIAJd MHOTOYTOJIbHBIX
¢uryp (momb3ysich, A€ HEOOXOIUMO, KalbKyaATOpoM).IIpUMEHATh TMOJlyYeHHbIE YMEHHUS B
MPaKTUYECKUX 3aJa4ax.

Bnaners MOHATUAMU BIIMCAHHOTO M LIEHTPAJIIBHOTO YIJIa, UCIIOJIB30BATh TEOPEMBI O BIIMCAHHBIX
yriax, yriax Mexay XopJaMu (CeKyIIMMH) W yIjle MeXAy KacaTelbHOW M XOpIOW Npu pelieHuu
reOMETPUUYECKUX 3a7ad.

Brnagerp mnoOHSATHEM ONHMCAHHOTO YETHIPEXYTOJIbHUKA, NPUMEHATh CBOMCTBA ONMCAHHOTO
YETBIPEXYTOJIbHUKA IIPU PEIICHNUH 3a]1a4.

[TpyMeHsTh MoJydeHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MaTeMaTHUYeCKUE MOJIENH Ui 3a1a4
peambHOM KHM3HM M TPOBOAMTH COOTBETCTBYIOIIME BBIUMCIEHUS C MpPUMEHEHHEM IMoJ00us u
TPUTOHOMETPHH (I10JIb3YSACH, TJI€ HEOOXOAUMO, KAIbKYISITOPOM).

IIpenmeTHble pe3yJibTaThbl 0CBOCHHS IPOrPaMMbl Y4eOHOI0 Kypca K KOHILY 00y4eHusi B 9
KRJ1acce.

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMHU OCTPBIX YIJIOB, HAXOJUTh C MX MOMOILBIO pa3iHyHbIe
3JIEMEHTHI MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA («pelIeHre MPSIMOYTOJIbHBIX TPEYTroJIbHUKOBY»). Haxoauts
(c MOMOIIBIO KANBKYNATOPA) JJIMHBI U YIJIbI AJ1s1 HE TaOJUYHBIX 3HAUEHUH.

[Tonp3oBaTbest opMynaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPHUECKUM TOXKJIECTBOM IS
HAax0KJICHNs COOTHOIIEHUN MEXIy TPUTOHOMETPUUYECKUMHU BETMYMHAMU.

Hcrnonb3oBaTk TEOPEMBI CHHYCOB M KOCHHYCOB [UIl HAXOXKIACHUS Pa3iIUYHBIX DJIEMEHTOB
TpeyrojbHUKa («peleHne TPEyroJIbHUKOBY), TPUMEHSTh UX MPU PEHICHHUH F€OMETPUUECKUX 3aau.

Bnaners mousTHAMH TpeoOpa3oBaHUs MOJOOMS, COOTBETCTBEHHBIX 3JEMEHTOB MMOJOOHBIX
¢uryp. Ilomp3oBaThCsi CBOMCTBAMHM MOJ00MSI MPOM3BOJIBHBIX (GUIYp, YMETh BBIYUCIATH JUIMHBI U



HaXOJUTh YIIIbl y MoA00HBIX (uryp. [IpuMeHsATs cBoMicTBA MOJOOUS B MPAKTUYECKUX 3a/a4ax. Y METh
IPUBOANUTH PUMEPBI NOJOOHBIX (PUTYP B OKPY’KAIOLIEM MUpE.

[Tonb30BaTbes TEOpeEMamMM O IPOU3BEACHUM OTPE3KOB XOpPH, O IPOMU3BEACHUM OTPE3KOB
CEeKYIIMX, O KBaJpaTe KacaTeIbHOM.

[Tonp30BaTbCsi BEKTOPAMH, MMOHUMATh X TEOMETPUUYECKHH U (DPU3UYECKHUI CMBICI, TPUMEHSTh
UX B PELIEHUU T€OMETPUYECKUX U (PU3MUYECKHX 3a/1a4.

[TpuMeHsTh cKaIIpHOE IPOU3BEIEHUE BEKTOPOB AJIsl HAX0XK/IECHUS JJIMH U YIJIOB.

[Tonp3oBaTbcss METOAOM  KOOpPIMHAT HA IUIOCKOCTH, MPHUMEHATh €ro B  pEILICHUH
reOMETPUUYECKUX U NMPAKTUYECKUX 3a]1a4.

Brnaners MOHATHAMHU NPaBUJIBHOTO MHOTIOYIOJbHHMKA, AJUHBI OKPYXXHOCTH, AJUHBI JIyI'H
OKPY>KHOCTH M paJiIMaHHOIN Mephl yria, yMETh BBIUMCIATH ILJIOLIAAb Kpyra u ero yacteil. [Ipumensats
[I0JIyYEHHbIE YMEHUS B IPAKTUUECKUX 3aauax.

Haxomute ocu (WM TEHTPHI) CUMMETpUHM (GUTYp, NPUMEHATH JBWKCHHUS IUIOCKOCTH B
IPOCTEHIINX CIydasX.

[TpyMeHsTh MOJIyYEeHHBIE 3HAHUS Ha MIPAKTHUKE — CTPOUTh MaTeMaTHUYECKUE MOJIEIH Ui 3a1a4
peasbHOM KU3HM M TPOBOAMTH COOTBETCTBYIOIIME BBIYMCIEHUS C INPUMEHEHUEM TOA00HUS MU
TPUTOHOMETPUUECKUX (PYHKIHH (I10JIb3YACH, T1€ HEOOXOAUMO, KAIbKYISITOPOM).



TeMaTnuyeckoe NJIAHMPOBAHUE

7 kaace
No Kou-Bo 13 HUX
/1 Tema 4acoB Kop
1. HauanbHbIe reOMETpUYECKUE CBEICHUS 11 1
2. TpeyronbHUKN 18 1
3. [TapanenbHbIe IPSIMBIC 13 1
n COOTHOIIICHHS MEXIY CTOPOHAMH U YTIIaMU 20 9
TpeyrojbHUKa
S. IToBTOpEeHmne 6 1
Hroro: 68 6
8 knace
Ne Koui-Bo 13 HUX
/T Tema 4acoB K.p
1. BBoiHOE TOBTOpEHME 2
2. YeThIpEXyroabHUKU 14 1
3. [Tnomans 14 1
4. OtHowenus. [1ogo0HbIE TPEYTrONbHUKN 19 2
5. OKpYXHOCTb 17 1
6. IToBTOpEeHME 2 1
HTtoro: 68 7
9 kaacc
No Kou-Bo W3 HUX
n/m Tema 4acoB K.p
1. | BBogHOoe moBTOpEHNE 3 1
2. BekTops! 12 1
3. MeTto]1 KOOpAMHAT 10 1
4. CoOOTHOIIIEHHUS MEXAYy CTOPOHAMH U yTIIaMu 14 1
TpeyroiabHuKa. CKaIsipHOE TPOU3BEICHUE BEKTOPOB
S. J1MHa OKPYKHOCTH M IIJIOIAAb Kpyra 12 1
6. JIBrokeHUS 10 1
7. IloBTOpEeHne 7 1
Hroro: 68 7
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