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INIOACHUTEJIBHASA 3AIINCKA

['eomeTpusi KaK OAWH M3 OCHOBHBIX pa3/le/iOB IIKOJbHOW MaTeMaTHKH,
VMMETOIUI CBOEH 11e/Ibi0 00ecTieurTh U3yueHre CBOMCTB U Pa3MepoB GUryp, ux
OTHOLLIEHWM W B3aMMHOE pacroJiO)KeHHe, OMNUpPaeTcsi Ha JIOTUYeCKyto,
JlOKa3aTe/bHYI0 JIMHUI0. LIeHHOCTh U3yueHusi reOMeTPUU Ha YPOBHE OCHOBHOTO
obmero oOpa3oBaHMWS 3aK/IIOYAaeTC B TOM, UYTO OOYYAIOIIUNCA YUUTCS
MPOBOIUTH JlOKa3aTe/TbHbIe paccy>xaeHus, CTPOUTH JloTAUYecKue
YMO3aK/FOUeHHUs],  [I0Ka3blBaTb MUCTHUHHbIE  YTBEPXKJEHHWS U  CTPOUTH
KOHTPIIPUMEPLI K JIOXKHBIM, TIPOBOJIUTH PAaCCY)KJEHUSI «OT TIPOTHBHOIO»,
OT/IMUaTh CBOMCTBA OT IMPHU3HAKOB, (hOPMY/IMPOBATh OOpaTHBIE YTBEPIKAEHUSL.

BTopoii 1je/bl0 U3yuyeHusi TeOMeTpUH SIBJISIETCS UCMO0JIb30BaHUe e€ Kak
MHCTPYMEHTA TpHU pellleHnr KaK MaTeMaTUUeCKHX, TaK Y MPaKTUUeCKUX 3ajady,
BCTPEUaloluXxcss B peanbHON >ku3HU. OOydaromuiicss [JO/DKeH HayuHuThCs
orpe/ie/IUTh FeOMeTPUYECKY0 (DUrypy, ONMCaTh CJI0OBaMU JJaHHbIA UePTEX WU
PUCYHOK, HaWTH TUIOIIA[b 3eMeJIbHOTO ydYacTKa, pacCuhTaTh HeoOXOAUMYIO
JUTMHY ONTOBOJIOKOHHOTO Kabesiss wid Tpebyemble pa3Mephbl rapaka s
aBTOMOOW/I. 3OTOMY COOTBETCTBYET BTOpasi, BBIUMC/IUTE/NbHAs JIMHUS B
W3yueHUM TreoMeTpuu. [Ipu peleHuMrd 3aZiad MPAKTUUECKOTO XapaKTepa
OOyuaroIuiicsi yUYUTCS CTPOUTH MaTeMaTWueCcKhe MOJIeId  PeabHBbIX
JKA3HEHHBbIX CUTyal[id, MPOBOAUTH BBIYMC/IEHUS U OLIEHUBAThb a/leKBaTHOCTH
MOTyUYeHHOT0 pe3yJbTaTa.

KpaiitHe Ba)KHO MOZUEPKHBATL CBSI3M T€OMETPUM C JPYTMMH yueOHBIMHU
rpegMeTaMH, MOTHUBUDOBAaTb WCIIO/b30BaTh OMpe/ie/IieHUs] TeOMeTpUUYeCKUX
GuUryp ¥ MOHSTUM, eMOHCTPUPOBATh TMPHUMEHEHUe MOJIyYeHHbIX yYMEeHUU B
(u3MKe W TeXHUKe. DTU CBSI3W Haubosiee SIPKO BUJHBI B TeMaX «BeKTopbi»,
«TpuroHomeTpruecKHe COOTHOIeHUs», «MeToj KoopauHaT» U «TeopeMa
[Tudaropar.

YuebHbBIN Kypc «I'eoMeTpusi» BKIIOUAET CJIeAYIOI[He OCHOBHBIE pa3/ienbl
comepkanusi: «['eomeTpuueckvie (Urypel U uUX CBOWCTBa», «l3mMepeHue
reoMeTpuuyecKux BeUUMH», «JleKapTOBbl KOOpAMHAThl Ha TIJIOCKOCTH»,
«BeKTOpbI», «/IBIXEHUS IJIOCKOCTH», «IIpeobpa3oBaHUst MOJ00Ms».

Ha u3yuenune yuebHoro kKypca «['eomerpusi» otBogutcs 204 uaca: B 7
Knacce — 68 vacoB (2 waca B Hezento), B 8 kimacce — 68 yacoB (2 yaca B
Hejlent0), B 9 kacce — 68 uacoB (2 uaca B HeJle/io).



COJEPXAHUE OBYUEHUSA
7 KIIACC

HavanbHble moHATUS reomeTpuu. Touka, npsiMasi, OTPe30K, Jyd. YTOJL
Buge! yrios. BeprrkanbHble U cMexHble yIiibl. buccektpuca yria. JlomaHas,
MHOTOYTO/IbHUK. I1apasie/bHOCTb U MeprieHANKY/IIPHOCTD MPSIMBIX.

CumMetpruHble ¢GuUrypel. OCHOBHBIE CBOMCTBA OCEBOM CUMMETDUH.
[Tpumepsbl CMMMeTPUU B OKPY’KaroLlleM MUPe.

OcHOBHBIE TIOCTPOEHHSI C TIOMOLLBIO LIMPKYJIsl U JTUHENKH. TpeyroybHuK.
BricoTa, MeivaHa, OMCCeKTpUCa, X CBOMCTBA.

PaBHo6e,qpeHHLIH ¥ DPaBHOCTOPOHHUM TpeyroabHUKU. HepaBeHCTBO
TPeyroJIbHUKaA.

CpoiicTBa ¥ TIpM3HAKU paBHOOEPEHHOr0 TpeyroibHUKa. [Ipu3HaKu
paBeHCTBa TPEYTOJIbHUKOB.

CBoWcTBa W TIpU3HAaKM Mapaj/ule/ibHbIX MpsMbiX. CymMma  yIJjioB
TPeyroJibHUKa. BHelIHue yribl TpeyrojbHUKA.

[TpsiMmoyrosibHBIM TpeyrosbHUK. CBOWCTBO MeAWaHbl TMPSIMOYTOJIBHOTO
TPeyrojibHWKa, TMpOBeJEHHOM K  rumnoreHy3e. [Ipu3Haku  paBeHCTBa
MPSIMOYTOJIbHBIX TPEYTrOJIbHUKOB. [IpSIMOYTO/IbHBIM TPEeyrojibHUK C YIJIOM B
30°.

HepaBeHcTBa B reomeTpuu: HepaBeHCTBO TPEYrOJbHUKA, HEPABEHCTBO O
JJIMHe JIOMaHoM, TeopeMa 0 OosibilieM yriie ¥ 60siblleli CTOpOHe TPeyrosbHHUKA.
[TepneHAUKY/IAp ¥ HAK/TOHHAS.

'eomeTpuueckoe MecTOo TO4YeK. buccekTpuca yria W CepefUHHBIN
MepreHUKYJIsp K OTPe3Ky KakK reoMeTpuJeCcKrue MecTa TOUeK.

OKpy>XKHOCTb M KpyI, XOpJa W [JuameTp, UX CBOWCTBa. B3anMHoe
pacroJjio)keHrue OKPY)XKHOCTM M MNpsAMOW. KacarenbHasi M ceKymlasg K
OKPY>KHOCTU. OKpY>XHOCTb, BIHMCaHHasg B yron. BrnucaHHas W omnucaHHas
OKDPY>KHOCTU TPeYyTrOJIbHUKA.

8 K/TIACC

YeThIpEXYroMbHUKUA. IlapajuiesiorpaMM, €ro TIPU3HAaKW U CBOKCTBa.
YacTHble C/Tyyau MapasuienorpaMMoB (TPSMOYTO/IbHUK, POMO, KBaapar), WX
NMpU3HAaKU W CBOMcTBa. Tparernws, paBHOOOKasi Tparerus, €€ CBOWCTBA U
nipu3Haku. [IpsMoyTo/ibHasE Tparewusi.

MeTto[ yaBoeHust MeuaHsbl. LleHTpanbHas cummetpust. Teopema @aseca u
TeopeMa O MPOMOPLIMOHATBEHBIX OTPe3Kax.

CpezHye TMHUY TPeYTO/IbHUKA U Tpareryu. LIeHTp Macc Tpeyro/ibHUKa.

[Togobue TpeyrospHUKOB, Kod(duieHT moaobus. ITpu3Haku momo0us
TPEYTrO/IbHUKOB. IIpuMeHeHHe TIOA00Us TIPU pellieHnH MPAKTUYeCKUX 3a7iau.

CRoticTBa muomiazeli reomeTpudeckux ¢uryp. ®opmysbl Ajst TUIOMIAAN
TpEeYro/IbHUKa, MapajienorpaMma, poMba u tparneruu. OTHOIIEeHWe TUIoLa1eH
1o/J0OHBIX Uryp.

BbluKC/ieHWe TUION[A/IE  TPEYro/lbHUKOB W MHOTOYTOJIbHUKOB — Ha
K/leTyaTou bymare.

Teopema TIudaropa. ITpumeHeHue Teopembl ITudaropa Tpu pellieHUU
MPaKTUUECKUX 3a/1au.

CHUHYC, KOCUHYC, TAHT€HC OCTPOT'O yTJia MPSIMOYTO/IbHOTO TPEYTObHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOX/ECTBO. TpUTroOHOMeTpuueckue (YHKIIUH
yryioB B 30, 45 u 60°.



BrivicaHHble W LleHTpa/ibHbIE YIJIbl, YTOJ MeX/Jy KacaTeJbHOW U XOpZOW.
Yriel  Mexay XopjamMM M CeKyL[MMH. BriMcaHHble U ONMCAHHbIE
YyeTbIPEXYTro/IbHUKK. B3avMHOe pacronokeHre ABYX OKpy»kHocTel. Kacanue
OKpy>kHOCTel. OO01iue KacaTe/bHbIe K IBYM OKPY>KHOCTSIM.

9 KV/IACC

CuHyc, KoOcuHyC, TaHreHc yrjoB or 0O po 180°. OcHoBHOe
TPUTOHOMETPUUYECKOE TOXKAeCTBO. DOPMYIIbI IPUBEIEHUS.

PellleHre TpeyroJbHUKOB. TeopeMa KOCHUHYCOB W TeOpeMa CHHYCOB.
PellleHWe TPaKTUUECKUX 3a/jau C WCIOb30BaHUEM TEOPEMbI KOCHHYCOB U
TeopeMbl CHYCOB.

ITpeobOpa3oBanue no/jo6us. [Too6re cOOTBETCTBEHHBIX 3/IEMEHTOB.

Teopema 0O TIPOW3BE/IEHUM OTPE3KOB XOpP/l, TEOPEMbI O TPOW3BEIEHUU
OTPEe3KOB CEKYII[UX, TeOPEMA O KBajipaTe KacaTebHOM.

Bektop, [mgmmHa (MOAy/b) BEKTOpA, COHAIpaBJIeHHbIE  BEKTOPBI,
MIPOTHBOIIO/IOXKHO ~ HATpaB/IeHHble BEKTOPbI, KOJIJTMHEADHOCTh BEKTOPOB,
PaBEHCTBO BEKTOPOB, OTepallvu HaJl BeKTopamMu. Pa3jioxxeHue BeKTOpa 10 JIByM
HEeKOJUTHHeapHbIM BekTopaM. KoopauHaThl BekTopa. CKassipHOe TIpOW3Be/ieHue
BEKTOPOB, PUMEHEHHE [I7ist HaXOXK/I€HWs [JIUH U YTJIOB.

IlekapTOBbl ~KOOD/IMHATBI HAa TUIOCKOCTH. YpaBHEeHUs TIPSIMOU WU
OKPY)XHOCTH B KOOD/JMHATaX, TepeceueHre OKPY>KHOCTeH U TMpsMbIX. MeToj
KOOD/IUHAT U €r0 MPUMEHEHHe.

ITpaBW/IbHBIE MHOTOYTOJIBHUKU. [IIMHa OKDPYXXHOCTU. I'pasycHas W
paJiiaHHasi Mepa yrJia, BEIUMC/IeHHe [IJTUH YT OKPY)XHOCTel. ITnomans Kpyra,
CeKTopa, CerMeHra.

JIBYKeHUsT TUIOCKOCTH U BHYTPEHHUE CUMMETPUM (GUTyp (3/1eMeHTapHbIe
nipezictaBsieHyst). [TapasiesibHbIN iepeHoc. [ToBopoT.



INIAHUPYEMBIE PE3YJ/IbTATbI OCBOEHHA ITPOI'PAMMDBI
YUYEBHOI'O KYPCA «'EOMETPUS1» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JINMHHOCTHBIE PE3YJ/IbTATBI

JINYHOCTHBIE pe3yJabTaTbl OCBOEHUsS TIPOTpaMMbl yueGHOTO Kypca
«["eomeTpusi» XapaKTepU3YyHTCS:

1) naTpuoTHYeCcKoe BOCIIUTAaHUE:

MpOSIBJIGHWEM WHTepeca K TMPOLLIOMY U HACTOSIEMY POCCUMCKOU
MaTeMaTUKW, LIeHHOCTHbIM OTHOILIEHWeM K [IOCTH)KeHUSIM POCCUMCKUX
MaTeMaTUKOB U POCCUMCKOW MaTeMaTUUYeCKOW IIKOJIbI, K UC0J/Ib30BaHUI0 3TUX
JIOCTV)KEeHUU B APYTUX HayKax M MPUKJIaJHbIX c(epax;

2) rpa)X/iaHCKoe M IYXOBHO-HPABCTBEHHOE BOCIUTaHHe:

TOTOBHOCTBIO K BBLITIOJTHEHWIO 00S13aHHOCTeN TpakaHWHA W peayd3aliu
ero mpaB, TpeACTaB/eHHEM O MaTeMaTUYeCKUX OCHOBaX (DyHKIIMOHUPOBAHUS
pPa3MUHBIX  CTPYKTYp, SIBJIEHWH, TIPOL[eAyp TPakJaHCKOTO 0OIecTBa
(HaripuMep, BBIOOPBI, OIPOCHI), TOTOBHOCTBIO K OOCYXKIEHHIO ITUUECKUX
rnpobsieM, CBs3aHHBIX C MPAKTUYECKUM TPHMEHEeHUWeM [JOCTW)KEHUM HayKw,
OCO3HaHHWEM Ba)XKHOCTU MOPAJbHO-3TUUECKUX TPUHLIUIOB B JesiTeJTbHOCTH
YU€HOr0;

3) TPyAOBOe BOCIIUTAHMe:

YCTaHOBKOW Ha AaKTHMBHOE yyaCTHe B pelleHWd TMpakKTU4YecKuX 3a/au
MaTeMaTH4eCcKOl HarpaB/IeHHOCTH, OCO3HAHWEM Ba)KHOCTH MaTeMaTH4ecKoro
o0pa3oBaHust Ha MPOTSHKEHUU BCEH XKU3HH /151 YCIIeIHOW NPO(eCcCHOHaNbHOM
JIeATeNIbHOCTU U Pa3sBUTHEM HEOOXOAMMBIX YMEHHM, OCO3HAHHBIM BbIOOPOM U
TOCTPOEHWEM WH/UBUYaTbHOW TpAeKTOPHUH 00pa30BaHUSI U KU3HEHHBIX
TIJIAaHOB C YYETOM JIMUHBIX UHTEPECOB U 00II[eCTBEHHBIX MTOTPeOHOCTel;

4) 3cTeTHYeCcKoe BOCITUTaHUe:

COCOOHOCTBIO K SMOI[MOHABHOMY M 3CTETHUECKOMY BOCIIPUSITHIO
MaTeMaTUUeCKUX OOBEKTOB, 3ajiau, PeIeHWM, pacCyXAeHHH, YMeHUIO BUETh
MaTeMaTU4eCcKre 3aKOHOMEPHOCTU B UCKYCCTBE;

5) HeHHOCTH HAyYHOr'0 MO3HAHMS:

OpUeHTalMeld B [eATeJIbHOCTU Ha COBPEMEHHYI CUCTEMY HayuHbIX
Tpe/iCTaB/eHn i 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS Ue/IOBEKa, PUPO/IbI
1 o0IjecTBa, MOHUMAHUEM MaTeMaTUUeCKOM HayKH Kak c(ephl uesioBeuecKoi
AEsITe/IbHOCTH, ITAroB e€ PasBUTHs ¥ 3HAYUMOCTH 151 Pa3BUTHS LIUBUIH3ALUH,
OB/laIecHUeM SI3bIKOM MaTeMaTHKM W MaTeMaTU4YeCKOW KyJbTypOW Kak
CpPeICTBOM  TIO3HAaHUSI MHUpa, OBJIaJICHUEM TIPDOCTEMIIIMMU  HaBbIKaMHU
HCCJIe[I0OBaTe/IbCKOU [esiTeTbHOCTH;

6) ¢dusuueckoe BocnuTaHue, (JOpMHpPOBaHUE KY/ILTYPbI 3A0POBbsl U
IMOI[HOHA/IGHOTO 0/1arono/Iyuns:

TOTOBHOCTBIO TIPUMEHSITh MaTeMaTH4YeCKue 3HaHWsS B MHTepecax CBOEro
3[JOpPOBBS, BeJeHHWS 3/0poBoro oOpa3a JKM3HH (370pOBOe  IUTaHUe,
cbamaHCUpPOBaHHBI PEXWM 3aHATUNA W OTAbIXa, Ppery/spHas Gu3nueckas
aKTUBHOCTb), C()OPMUPOBAHHOCTHIO HaBbIKa pedieKCUM, TIPU3HAHUEM CBOEro
TIpaBa Ha OMIMOKY W TaKOT'O >Ke TpaBa JIPyroro ueaoBeKa;

7) 3K0/I0TNYeCcKOoe BOCITUTAHMe:

OpUeHTallMeld Ha NpUMEeHeHWe MaTeMaTUYeCKUX 3HaHWUW [JIs1 pelleHUs
3a7a4 B 00/1aCTH COXPAaHHOCTH OKPY>Karoll[el Ccpe/ibl, T/TAHUPOBAHMS TIOCTYTIKOB



1 OLIEHKHM UX BO3MOXKHBIX TOC/IE/ICTBHH /IS OKPY>KaroLed Cpefibl, 0CO3HAHHEM
ry100a/IbHOTO XapaKTepa KO0JIOTHUeCKUX Mpob/ieM U MmyTel UX pelieHus;

8) apganTanusa K M3MEHAWIMMCH YCIOBHAM COLHA/JIBHOH WM
NPUPOAHOH Cpe/bI:

TOTOBHOCTBIO K [IeUCTBUSIM B YCJIOBUSIX HEOIpeZeéHHOCTH, MOBBILLIEHUIO
YPOBHS CBOEW KOMIETEHTHOCTHU uepe3 MPaKTUYeCKy [eATe/bHOCTb, B TOM
ylic/e yMeHHe YUWThCS Y [JPYTUX Jofied, mpuobperath B COBMECTHOU
JlessiTe/TbHOCTU HOBbIE 3HAaHWS, HaBbIKM U KOMIETEHLIMU U3 OMbITa JPYIUX;

HeoOX0UMOCTEI0O B (DOPMUDOBAaHMM HOBBIX 3HaHUM, B TOM UHCJIe
dbopmynpoBaTh Wzeu, TIOHSATHS, TUMOTe3bl 00 00BbeKTax U SIBJIEHUSX, B TOM
yKC/ie paHee HEW3BECTHBIX, OCO3HABaTh JAe(UIUTHI COOCTBEHHBIX 3HAHWM U
KOMITeTEHTHOCTEM, MJIaHUPOBaTh CBOE pa3BUTHE;

CII0COOHOCTBIO  OCO3HaBaTh CTPECCOBYIO CUTYaldi0, BOCIPHHUMATh
CTPECCOBYH0 CHUTYalMI0 KaK BbI30B, TpeOyrOIIUi KOHTPMEp, KOPPEeKTUPOBAaTh
MpUHUMaeMble pelleHusl U JeNCTBUsA, (hOPMYJIMPOBaTh U OLIEHWBAaTh PHUCKHU U
MOCJIe/ICTBYS, (POPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJ/IbTATBI
ITo3HaBaTe/IbHBbIE YHHBeEPCa/IbHbIE YUeOHbIe AeHCTBUS

Bba3oBble jioruueckue AeiiCTBUA:

* BBISIB/ISTh 17} XapaKTepU30BaTh CylLleCTBeHHbIe TIPU3HaK1
MaTeMaTHUeCKUX OOBEKTOB, TIOHSATHM, OTHOILEHUM MeXAy TOHSTUSMHU,
(opMyIMpoBaTh Omnpejie/leH!sl MOHATUM, YCTaHABINBATh CYLLeCTBEHHbIN
TIpU3HAK KIacCU(UKAIMKU, OCHOBaHWS /s 0000IIeHUsI U CpaBHEHWUS,
KpUTepPUM NPOBOJUMOrO aHa/In3a;

e BOCTIpUHUMATH, (OPMY/MpPOBaTH U TpeoOpa3oBbIBaTh  CYXKAEHUS:
yTBep/UTe/IbHbIe W OTpUIiaTe/bHble, eAUHUYHbIe, UaCTHble U O0O0lue,
yCJ/IOBHBIE;

e BBIABISATH MaTeMaTU4yecKhe  3aKOHOMEDHOCTH, B3aUMOCBSI3U WU
NpoTUBOpeunsi B akTaX, AAHHBIX, HAO/IOJEeHUSX U YTBEP)KAEHUSIX,
rpejjiaraTb ~ KpUTepUW U1 BBISIBJIEHUS  3aKOHOMEDHOCTEH U
MIPOTUBOPEYNA;

e leslaTh BBIBOJbI C WCIIOMb30BaHWEM 3aKOHOB JIOTWKH, J€NYKTUBHBIX U
VIHYKTUBHBIX YMO3aK/JIFOUeHUH, YMO3aK/IFOUeHUH 10 aHaJI0TUH;

e pa30upaTh J0Ka3aTesbCTBA MaTeMaTHUeCKUX YTBepXKAeHWM (TpsMble U
OT  TMPOTUBHOIO),  TPOBOJWUTH  CaMOCTOSITEJIbBHO  HEC/OKHBIE
Jl0Ka3are/ibCTBa MaTeMaTHUYeCKUX (DaKTOB, BbICTPaWBaTh apryMeHTaL1Io,
TIPUBO/IUTL TIPUMEPBI U KOHTPIpHUMeEphI, 000CHOBBIBATH COOCTBEHHBIE
paccyxJeHus;

e BbIOMpaTh crioco® peiieHUss yueOHOUM 3aZjauM (CpaBHHBATH HECKOJIBKO
BapUaHTOB peIllleHusi, BbIOMpaTh Haubosee TMOAXOAAIIUNA C YUYETOM
CaMOCTOSITE/IbHO BbI/Ie/IEHHBIX KDUTEPHUEB).

Ba3zoBrble uccieoBaTe/IbCKHe JeHCTBUA:

* HCIOJIb30BaTh BOMPOCHI KAK UCC/Ie0BaTe/IbCKUM MHCTPYMEHT MO3HaHUS,
dbopmMynMpoBaTh BOTIPOCHI, (UKCUPYIOIIMEe TPOTHUBOpeure, mpobieMy,
CaMOCTOSATE/IbHO yCTaHAaBIMBaTh WCKOMOe W [aHHOe, (POPMHPOBATh
TUNOTe3y, apTYMeHTHMPOBAaTh CBOKO MO3UL[MIO, MHEHUE;

e TMPOBOJUTH MO CaMOCTOSITEJIbHO COCTABJIEHHOMY TIUIAaHY HECI0KHBIU
SKCIIepUMeHT,  HeOOJ/bIlIoe  HWCC/e/loBaHWE [0  YCTaHOB/IEHUIO



ocobeHHOCTeM MaTeMaTHueckKoro oO0beKTa, 3aBUCUMOCTel O0OBeKTOB
MeXy CoOOoM;

CaMoOCTOSTe/IbHO  (hOpMy/MpoBaTh  00OOIIEHWsT W BBIBOABI  TIO
pe3y/bTaTaM IPOBEJEHHOTO HAOJIO/IeHUs], WCC/Ie0BaHUs, OLIeHHUBATh
JIOCTOBEPHOCTH MOTYUYeHHBIX pe3y/IbTaToB, BEIBOZOB 1 0000ITeHHI;
MTPOrHO3UPOBAaTh BO3MOXKHOE DPa3BUTHE TIPOI[eCCa, a TaKXKe BBIJBUTaTh
TIPE/ITI0/IOXKEHHS O €T0 Pa3BUTHHU B HOBBIX YC/IOBUSIX.

Pabora c uadopmanmeii:

BBISIB/ISITh HEIOCTAaTOYHOCTh W W30BITOUHOCTH WH(OPMAINH, [JaHHBIX,
HeoOXOUMBIX /ISl pellieHHs 3a/lauu;

BbIOMpaTh, aHA/IW3UPOBaTh, CHCTEMATU3UPOBAaTh M WHTEPIIPETUPOBATH
MHGOPMAI[HIO Pa3/IMUHBIX BUZOB 1 (hOpM ITpe/[CTaBIeHUS;

BbIOMpaTh (opMy TipeAcTaB/ieHHsT WHGOPMAI[UM U HWTIOCTPUPOBATh
pelllaeMble 3aZlaud CXeMaMH, AWarpaMMaMH, WHOW rpadukod M UX
KOMOWHALIUSIMU;

OlIeHMBaTh HAJEKHOCTh WHGMOPMAIMU T10 KPUTEPHUsM, IPeI0yKeHHBIM
yurTeseM Ui ChopMyTMPOBaHHBIM CaMOCTOSITETHHO.

KOMMyHI/IKaTI/IBHI)Ie YHUBepCA/IbHbIE y‘-lEGHI:Ie }Z[EﬁCTBI/lHI

BOCIIPUHMMATh W (OPMYJUPOBATh CYXKIEHHS B COOTBETCTBHM C
YCJIOBUSIMHU U LIeJIIMM OOIT|eHMs, SICHO, TOUHO, TPaMOTHO BbIpaXKaTb CBOIO
TOUKY 3P€HMS B YCTHBIX M MUCbMEHHBIX TEKCTaXx, ZlABaTh TMOSCHEHUS I10
XO7ly pellleHust 3alaui, KOMMEHTHPOBAaTh MO/yUYeHHbIN pe3y/bTarT;

B Xo/le 0OCY)X[eHUsl 3aJaBaTh BOIPOCHI TIO CYIIECTBY 0OCYXJaemoi
TeMbl, TIPO0JIEMBI, pelllaeMOM 3a/lauM, BbICKA3bIBaTh W€, HalleJIeHHbIe
Ha TIOUCK pEeIleHHs], COMOCTAB/IATbL CBOM CYXKIEHHS C CYXKIAEHUSIMH
AIPyTMX YYacTHWKOB [Masora, OOHapyXuBaTh pasivuve W CXO/CTBO
MO3WLIMK, B KOPPEKTHOM ¢opme (HOpMYJUpOBaTh pPa3HOr/IACHs, CBOM
BO3PaKEHHSI;

NpeJCTaB/sATh  pe3yjJbTaThbl  pelleHus  3aJjaud,  SKCIIePUMEHTa,
UCC/IeIOBAaHUs],  TPOeKTa, CaMOCTOSITeIbHO  BbiOMpaTh  (hopmMat
BBICTYIUVIEHMsSI C Y4Y€TOM 3ajau TIpe3eHTal[id U  0COOEeHHOCTeH
ayJUTOPUU;

MOHMMaThb WM WCIIOJb30BaTb  TPEMMYIeCTBA  KOMaHZHOH M
WHIMBUYanbHOM pabOThl MPH pelIeHWd YUYeOHBIX MaTeMaTHUUeCKUX
3a71ay;

NMpUHUMATb  1leJlb  COBMECTHOH  /IeATelIbHOCTH,  IJIaHHPOBATh
OpraHu3al[Mi0 COBMECTHOH paboThl, pacrpejensTb BHAbI paboT,
JIOTOBApMBaThCsA, 00CYKJaTh MPOIecC W pe3y/bTaT paboThl, 060011aTh
MHEHMsI HECKOJIbKUX JTFOZIEH;

yuacTBOBaTh B TPYIIOBBIX ¢opmax paboTbl (0bcyxkaeHus, obMeH
MHEHHMSIMH, MO3rOBbl€ WITYPMbI U [DYTHe), BBITIOJIHATL CBOK YaCTh
paboThl M KOODJMHUPOBaTb CBOM JIEHCTBUS C [JDYTUMH UIeHaMH
KOMaH/Ibl, OLIEHUBATh KAueCTBO CBOETO BKJIA/ia B OOLIMHA MPOAYKT TIO
KpUTEpUsIM, COPMY/TMPOBAHHBIM yUaCTHUKAMU B3aUMO/I€HCTBYSI.

PEI"YJIHTI/IBHI)IE YHuBepCad/ibHbIE y‘—leﬁHbIe /:[EﬁCTBPIH

Camoopranuszanus:

CaMOCTOSITe/TbHO COCTaBJISITh MJIaH, aiTOPUTM pellieHus 3aJjauu (UId ero
YacThb), BLIOMpATh CMOCO0O pellieHHs C YUETOM MMEIOIIUXCS PEeCYPCOB M



COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBAaTb M KOPPEKTUPOBATH
BapHMaHTBI PeLlIeHH# C y4éTOM HOBOW HH(OPMAaLH.
CaMOKOHTPO/1b, SMOL{IOHA/IbHBIM UHTE/VIEKT:

e BjaZieTh crmocobaMu CAMOTIPOBEPKH, CAMOKOHTPOJISI Tiporiecca U
pe3yJsbTara pelleHusl MaTeMaTHYeCKOU 3a/jauu;

e TpeJBUJETb TPYAHOCTH, KOTOpble MOTYT BO3HHUKHYTb IpH peIleHUH
3a/lauyi, BHOCHUTb KODPEKTHBBI B [eSTeJIbHOCTb Ha OCHOBE HOBBIX
00CTOSITe/TLCTB, HaliIEHHBIX OIIMOOK, BISIBJIEHHBIX TPYAHOCTEH;

e OLIeHMBaTh COOTBETCTBUE pe3yJibTara JesTe/lbHOCTU MOCTaB/I€HHOM L|e/H
U YCIOBUSIM, OOBSICHSATH TIPUUMHBI JOCTKEHUS WU HeJOCTKeHUS
1[eJI, HAXOJUTb OLIMOKY, laBaTh OL[eHKY NIPUOOPeTEHHOMY OTIBITY.

INPEAMETHBIE PE3YJ/IBTATHI

K koHIly oOyueHusi B 7 Kjiacce OOYyYarOL[UICS TIOMYUYUT CreyoLue
rpeJMeTHbIe Pe3y/IbTaThl:

Pacrno3HaBaTh U3ydyeHHble TreoMeTpuUuYecKue (QUrypbl, OMNpeJensiTb HUX
B3aMIMHOE DACIIO/IOKeHHe, W300paXkaTb reoMeTpruUecKre (PUryphbl, BBITIO/HSTh
yepTeXXu MO YCJOBUIO 3a/aud. VI3MepsTb JIMHEMHble W YT/IOBble BeJTWYWHBI.
Peliath 3a/jauv Ha BbIYMC/IEHUE JJIUH OTPE3KOB U BEJIMUUH YTJIOB.

Nenath TpyOyIO OLIEHKY JIMHEHHBIX W YTJIOBBIX BEJMUYMH IPEJMETOB B
peayibHOM >XM3HH, Pa3MePOB MPUPOJHBIX 00bEKTOB. Pa3nmnuaTh pa3Mephl 3TUX
00BEKTOB I10 TIOPSIIKY BEJTMUMHBI.

CTpOUTb UepTeXXU K reOMeTPUUYECKUM 3a/lauaM.

[Tonb30BaThCsl MpU3HAKaMK paBEHCTBA TPEYTOJIbHUKOB, WCIIO/Ib30BaTh
MPU3HAKK ¥ CBOMCTBA PaBHOOEIPEHHBIX TPEYTO/ILHUKOB TTPH PeIIeHrH 3a/jau.

[TpoBoAUTH JIoTAYecKue paccCy>XaeHust C VICTI0JIb30BaHUEM
reoMeTpUYeCcKUX TeOpeM.

[Tonb30BaThCsl MpU3HAKaMK PAaBEHCTBA TPSIMOYTOJIbHBIX TPEYTO/IbHUKOB,
CBOMCTBOM MeJuaHbl, TPOBEAEHHOM K THUIIOTeHy3e TPSIMOYTOJbHOTO
TPeYro/IbHUKA, B PeIlIeHNY FreOMeTPUYeCKHX 3a/au.

OrnpefiensiTh  Mapa//Ie/IbHOCTb MPSMBIX C TIOMOIIBI) YIJIOB, KOTOPhIE
obpasyet ¢ HUMHU cekyiiiast. OrpeieiATh MapaaiebHOCTh TIPSIMBIX C MTOMOIIbIO
paBEeHCTBAa PaCCTOSTHAW OT TOYEK OJJHOU MPSIMOU 10 TOUYEK APYroM MPSIMOM.

PeriaTh 3a/1lauM Ha K/ieT4aTou Oymare.

ITpoBOANTL BBIUMCIEHUS W HaXOJUTh UWCIOBble U OyKBEeHHbIE 3HAUEHHS
yIJIOB B TeOMeTpUUeCKMX 3ajlauax C MCIOJb30BaHUEM CYMMbI YTJIOB
TPEYTOBbHUKOB W MHOTOYT'OJIbHUKOB, CBOWCTB YT/ioB, 0Opa30BaHHBIX IPH
riepeceueHuy ABYX Tapasule/ibHbIX MPSAMBIX CeKylled. Peliath npakTudeckue
3a/lauM Ha HaxXOXKJIeHUe YIJIOB.

BrafeTb MOHSAITHEM TeOMETPUYECKOT0 MeCTa TOYeK. YMeTb OMpefesisiTh
OUWCCeKTPUCY yIJIa W CepeAuHHBIA TEepPHeHAUKYIsIp K OTpe3Ky Kak
reoMeTpu4ecKkre MecTa TOUuek.

dopMyIMpOBaTh OrpejeneHust OKPY>KHOCTA U KpPyra, XOpAbl U AUamMeTpa
OKDY>KHOCTH, TI0JIb30BaThCsl UX CBOMCTBAMHU. YMETh MPUMEHSITh 3T CBOMCTBA
TIpY pelleHuy 3a/1au.

BriafleTb MOHATUEM OMMCAHHOM OKOJIO TPEYroJIbHUKA OKPY>KHOCTH, YMETh
HaxoZuTh eé 1eHTp. [Tomb3oBaTbcsa (hakTaMyu O TOM, UTO OHMCCEKTPUCHI YIJIOB
TPEYro/ibHUKa T[epeceKkarTcsl B OJHOW TOYKe, U O TOM, UTO CepeJUHHbIe
reprieH/INKY/Isipbl K CTOPOHaM TPEeYTO/IbHUKa TepeceKaroTCsi B OHOU TOUKe.



BriasileTb noHsATHEM KacaTe/bHOW K OKPY>KHOCTH, MOJIb30BaThCS TeOPEMOM
O TIepIeHIUKYJSIPHOCTA KacaTelbHOM W pajiiyca, TMPOBEAEHHOTO K TOUKe
KaCaHUs.

[Tonb30BaThCsi ~ TPOCTEMIIMMH ~ TeOMETPUYECKHMMM  HepaBeHCTBaMH,
MOHMMAaTh UX NPAKTUYECKUM CMBIC/.

[IpoBOAUTE OCHOBHBIE T€OMETPUYECKHE TTOCTPOEHUS C TIOMOILbIO LIUPKYJIsSt
U JINHeUKHU.

K koHily obyueHus B 8 k/acce OOyYarOIUNCSA TMOMYUYHUT CIeAYIOIIHe
rpegMeTHbIe Pe3y/IbTaThl:

Pacrno3HaBaTh OCHOBHbIE BH/IbI UETHIPEXYTOJBHUKOB, WX 3JI€MEHTHI,
MO/1b30BaThCsl KX CBOMCTBaMHU MPHU pPellleHWH FreOMeTPUYeCKUX 3aziad.

[IprMeHSITH CBOMCTBA TOUKHU MepeceyeHus MeJjuaH TpeyroibHUKa (LjeHTpa
MaccC) B pellleHnH 3aziad.

Bnametb TiOHSITUEM CpefHeW JIMHUM TpPEYyrojJibHUKA W TpareLuy,
TPUMEHSITh UX CBOMCTBA TIPU pellleHUuM reoMeTpudeckux 3azau. [Tosb3oBaThCs
Teopemoi ®Pasieca U TeOPEMOM O MPOTNOPLIMOHATIBHBIX OTPe3KaxX, MPUMEHSITh UX
JIIS1 peleHus MpakTUYeCcKuXx 3azad.

[TpyMeHAT,  MpU3HAKM  T000MA  TPEYro/JibHUKOB B PeIlleHHH
reoMeTpuYecKrx 3azau.

[Tonb3oBathecsi Teopemou Iludaropa pss pellieHUs] TeOMETPUUECKUX U
MpakTU4eckKux 3azay. CTpOUTh MaTeMaTUUeCKyl MOJe/ib B MPAKTUUYECKUX
33/lauax, CaMOCTOSITeJIbHO JieflaTh YepTéXX U HaXO[UTb COOTBETCTBYIOI[HE
JUTHHBI.

BraseTb MNOHATHMSIMM CHHYyCa, KOCHMHYCAa M TaHreHCa OCTPOro yrjia
MPsSIMOYTOJILHOTO  TpeyroyibHUKa. [lo/ib30BaTbCsi 3TUMU  MOHSTUSIMUA  [IJISI
peleHus MPakKTUYeCKUX 3azad.

BbruncnsaTe  (pa3MUHBIME - CciocobaMu) —TUIOIIAAb TPeyrojbHWKa U
M7IOIal  MHOTOYTOMBHBIX ~ ¢uryp  (Tosib3ysick, TAe  HeoOXOAWMO,
Ka/lbKynsiTOpoM). [IprMeHsITh TTO/TyueHHbIe YMeHHUs B TIPaKTUUeCKHX 3a/lauax.

BrafeTb MOHATUSIMA BOMCAHHOTO W 1[@HTPaIbHOIO YTJia, MCIO/b30BaTh
TeOpeMbl O BIMCAHHBIX Yrjax, yrjiax MeXAy XopJamu (CeKyluMH) U yrjie
MeKJy KacaTeJlbHOU U XOP/IOH MPHU pellleHnH reOMeTPUUYeCcKUX 3azad.

BraseTb TMOHSITMEM  ONMCAHHOTO  YeThIPDEXYTO/bHUKA, TIPUMEHSITh
CBOMCTBA OMUCAHHOTO YeThIPEXYTOJIbHUKA TIPY PeIlleHnH 3a/au.

[IprMeHSITh TIOTyUeHHbIe 3HaHUsI Ha PAKTHUKE — CTPOUTh MaTeMaThuecKue
MOZie [Jig  3a/lau peaqbHOM JKW3HU W TPOBOJUTH COOTBETCTBYHOLIHE
BLIUMC/IEHUS] C TIpUMEHEHWeM II0I00MsI ¥ TPUTOHOMETPHH (T10JIb3YSICh, T7ie
He00X0UMO, KaJTbKy/IATOPOM).

K KoHily obyueHus B 9 K/acce OOyYarOIIUNCSA TMOMYUYUT CIeAYIOIIHe
rpegMeTHbIe Pe3y/IbTaThl:

3HaTb TPUTOHOMETPUYECKUe (PYHKLIUU OCTPBIX YIJIOB, HaXOJUTb C WX
TOMOIIIbI0 Pa3/IMUYHbIE 37IeMEeHThI TMPSIMOYTOJIbHOTO TPEeYro/ibHUKA («pelleHue
MPSIMOYTOJIbHBIX TPEYTOJTbHUKOBY). Haxo;u/ITb (C moMOIIIBIO KalbKyJ/sITOPA)
JUTAHBI M1 YTJIBI [T HeTaOJTMUHBIX 3HAUeHUH.

[Tone3oBaThCs dbopmynamu TpUBe/IeHUsT u OCHOBHBIM
TPUTOHOMETPUUECKHUM TOXXJECTBOM [I/I1 HAaXOXKAEHUSI COOTHOLLIEHUM MeXIy
TPUTOHOMETPUUECKMMU BeJTMUUHAMU.

Wcnonb3oBaTh TeopeMbl CHHYCOB W KOCUHYCOB [l  HaXOXKJEeHUS
pa3/iMuHbIX  3/7IEMEHTOB  TpPeyrojibHUKa  («pelleHrue  TpPeyroJIibHUKOB»),
TPUMEHSITh UX MIPU PellieHUU reOMeTpUUeCcKuX 3a/au.



Bnameth ToHATHSIMM TipeoOpa3oBaHusi 107100Hsl, COOTBETCTBEHHBIX
3/IeMeHTOB  To/o0HBIX  ¢uryp. [losb30oBaTbCcs  CcBOMCTBaMU  1O/00Ms
TIPOM3BOJILHBIX (PUTYDP, YMETb BBIUNCJIATE AJTUHBI M HAXOAUTD YTJIbI Y TIOA0OHBIX
¢uryp. IlpumeHsATH CBOMWCTBa TMOA00MSI B TpaKTUUECKUX 3aZiauaX. YMeThb
TIPUBOJUTE TIPUMEPHI MOJ0OHBIX (PUTYP B OKPY’KarolleM MUpe.

[Tonb30BaThCl TeopeMaMu O IIPOM3BEJEeHUU OTPe3KOB  XOpA, O
MpOU3BeJeHNY OTPe3KOB CEKYIUX, O KBaJpaTe KacaTeJbHOU.

[Tosnb30BaTECSA BEKTOpaMH, NTOHUMAaTh UX F€OMETPUYECKUN U (PU3NUYEeCKUr
CMBICJI, TIPUMEHATb MX B peLIeHWd TeOMeTPUYeCKUX U (PU3NUeCKUX 3ajad.
[IpyMeHATL CKasipHOe NpOU3BeZieHWe BeKTOPOB [Jid HaxOXKAeHUs [JIMH U
yIJIOB.

[Tonb30BaThCl METOAOM KOOpAWHAT Ha IUIOCKOCTH, MPUMEHATH ero B
pelleHny reoMeTpUUeCKUX U IPaKTUYeCKUX 3azad.

BnazseTs MOHATHUAMY [TPaBUILHOTO MHOTOYIOJIbHUKA, [/IMHBI OKPYKHOCTH,
JJTUHBI YTA OKPY>KHOCTU Y PaIMAHHOM Mepbl yIJla, yMeThb BBIUMC/IATH M/I0Lab
Kpyra 4 ero uacred. [IpuMeHATb MOMyuyeHHble YMeHHUS B TIPAKTUYECKHX
3a/iayax.

HaxoguTe ocu (MM LIeHTpPbI) CUMMETPUU (DUTYpP, MPUMEHATH [BHKEHHS
TJIOCKOCTH B MPOCTEULINX CTyYasix.

[IprMeHATH NOy4YeHHbIe 3HaHUS Ha IpakKTUKe — CTPOUTh MaTemMaThyecKkue
MOZenv JJ/id  3aZiad  peabHOM JKU3HM M TIPOBOJUTH COOTBETCTBYIOLLME
BBIUMCJ/IEHUS] C TIpUMEeHeHHeM TMofo0Us M TPUTOHOMETPUUeCKuX (YHKIUN
(Tosb3ysCh, r7ie Heo0X0AUMO, Ka/bKYJ/ISITOPOM).



TEMATHNYECKOE IVIAHUPOBAHUE

7 KITACC
Ko/muecTBo yacos
No HaunmMeHoBaHMe pa3/iesioB U OnekTpoHHbIe (UG poOBHIe)
KonTtpo/bHabie IIpakTHUyeckue
/I | TeM NporpaMmal Bcero oOpa3oBaTe/IbHBIE PecypChI
paboThI padoThI
[TpocTelvie reomeTpryecKue
1 (burypsl ¥ UX CBOWCTBA. 14 Bubmioreka LIOK
V3mepeHne reomeTpUueCKUX https://m.edsoo.ru/7f415e2e
BeJIMYMH
bubmioTeka 1IOK
2 Tpeyronbruky 22 1 https://m.edsoo.ru/7f415e2e
3 [TapasnnenbHble TIpsMbIe, 14 1 Bubmoreka LIOK
CyMMa yIJIOB TpeyroJbHUKAa https://m.edsoo.ru/7f415e2e
4 OKpYy>XHOCTB U KpYT. 14 1 bubnuoreka LIOK
['eomeTpuyeckue MoCTpoeHUs https://m.edsoo.ru/7f415e2e
c [ToBTOpeHue, 060061IeHIE 4 1 bubmioreka LIOK
3HaHUM https://m.edsoo.ru/7f415e2e
OBHIEE KOJIMYECTBO YACOB 68 4 0
[10 ITPOI'PAMME




8 KV/IACC

Ne KosnuecTBo yacos
HanmMeHoBaHMe pa3/ie/ioB U OnekTpoHHbIe (UG poBHIe)
o/ KoHTpo/bHBIE IIpakTH4yeckue
TeM MPOrpamMMbl Bcero o0pa3oBaTe/IbHBIE PecypChl
L paboThI padoThI
bubmmoreka IIOK
1 q 8
CTRIPEXYTOIBHIKH 12 1 https://m.edsoo.ru/7f417e18
Teopema daseca v TeopeMa o
2 MPOMNOPLMOHA/IBHBIX OTPe3Kax 15 1 Bubmmorexa LIOK
poroph P ’ https:/m.edsoo.ru/7f417e18
NoZI00HBIE TPEYTO/TBHUKA
[Tnomazas. HaxoxzaeHue
Tioia/iel TpeyroabHUKOB U bubmmoreka LIOK
3 14 1
MHOT'OYTOJIbHBIX (PUTYD. https://m.edsoo.ru/7f417e18
[Tnowaau mogo6HBIX GUryp
Teopema I1udaropa u Hauana bubmmoreka LIOK
4 10 1
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
YT/bl B OKPY>KHOCTH.
BrivicaHHbIe ¥ OnvcaHHble
5 YeTbIpeXyroJIbHUKU 13 1 Bubamorexa LIOK
pexy ’ https://m.edsoo.ru/7f417e18
KacaTenbHble K OKPY>KHOCTH.
KacaHnue okpy>KHOCTeit
5 [ToBTOpEHME, 0000IIeHHE B 1 bubmmoreka IIOK
3HaHUM https://m.edsoo.ru/7f417e18
OBHIIEE KOJIMYECTBO YACOB 68 5 0
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9 K/IACC

Ne KosnuecTBo yacos
HanMeHoBaHHe pa3/ie/ioB U OnekTpoHHbIe (UG poBbIe)
o/ KoHTpo/bHBIE IIpakTH4yeckue
TeM MPOrpamMMblI Bcero o0pa3oBaTe/IbHBIE PecypChl
L paboThI padoThI
Tpuronomerpus. Teopemsbl
1 K(E)CI/IH COB I/IPCI/IH COBP 16 1 Bubnmorexa LIOK
Y yCOB- https:/m.edsoo.ru/7f41a12c
PerieHue TpeyrojbHUKOB
[Tpeobpa3oBanue momooOwsl.
peobp A bubmioTeka LIOK
2 MeTpuyeckrie COOTHOIIIEHUS B 10 1
https://m.edsoo.ru/7f41al2c
OKPY>KHOCTH
bubmioTeka LIOK
3 B
CKTOPEI 12 1 https://m.edsoo.ru/7f41al2c
4 [lekapToBbI KOOPAUHATHI Ha 9 1 bubmoreka LJOK
IVIOCKOCTHU https://m.edsoo.ru/7f41a12c
IIpaBunbHBIE
MHOTOYTOJIbHUKH. Jl/TiHa
5 OKDPY’KHOCTH U T1J10 b 8 Bubmorexa OK
by AR https://m.edsoo.ru/7f41a12c
Kpyra. Beiurcienuve
riolazei
bubmoreka LJOK
6
FABIDKEHHA TI0CKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHMe, 060011IeHYE, - 5 bubmoreka LIOK
CcUCTeMaTH3al[1sl 3HAaHUM https://m.edsoo.ru/7f41a12c
OBIIEE KOJIMYECTBO YACOB 68 6 0
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