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HOACHUTEJIBHAS 3AIIMCKA

I'eomeTpus Kak OOMH W3 OCHOBHBIX pa3leioOB IIKOJLHON MAaTreMaTHKH,
MMEIOLMI CBOCH LEIbI0 00ECIIEUNTh M3YYEHHE CBOWCTB M pasMepoB (uryp, ux
OTHOIICHHH #  B3aWMHOC  paciojiOKCHHC, ONHPACTCA Ha  JIOTHYCCKYIO,
JAOKA3aTeIbHYIO JIMHHIO. LIEHHOCTh M3Y4YeHUs] F€OMETPUHM Ha YPOBHE OCHOBHOI'O
00mero 00pa3oBaHKs 3aKITIOYACTCA B TOM, YTO OOYYAIOMIMIACS YYUTCS TPOBOIUTE
JOKa3aTe/IbHBIC PACCYKICHUSA, CTPOUTD JIOTUIECKUE YMO3AKIIOYCHHS, J0Ka3bIBATh
HCTHHHBIC YTBCPIKACHMA M CTPOHTDL KOHTPHPHMCPHI K JIOWKHBIM, HPOBOJHTDH
PAaCCY)KICHUST ~ «OT NPOTHBHOrOY», OTJMYAaTh CBOWCTBA OT  MPU3HAKOB,
(opMynHMpoBaTh 0OpaTHBIE YTBEPKACHHUS.

Bropoii nenbio u3yueHHMs reoMeTpum SBISETCS HCIOIB30BAHME €6 Kak
HHCTPYMCHTA MpH PEHISHMH KAK MATeMaTHYCCKHX, TAK H MNPAKTHYSCKHX 3a4aY,
BCTPEYAIOMIUXCSA B pealbHOM JKu3HM. OOy4aromuiicss JODKEH HaydUThCS
ONPEIEIIUTh TEOMETPHUECKYIO (UIypy, ONMUcCaTh CIOBAMH JAHHBIN YepTEXR WU
PHUCYHOK, HAWUTH IJIOIIa/b 3€MEIBHOIO Y4acTKa, pacCuuTaTh HEOOXOIUMYIO UTHHY
ONTOBONICKOHHOrCe kxalens mwm Tpelyemsie pa3Meps! rapaxka It aBToMoGHna.
DTOMY COOTBETCTBYET BTOpAs, BBIYUCIUTENbHAS JINHUS B M3yYCHUM I'€OMETPUH.
Ilpu pemenny 3a1a4 MPaKTHIECKOTO Xapakrepa OOYYarOIHMHCS YYUTCS CTPOUTH
MaTeMaTU4eCKue MOJEIM PEAIbHBIX OJKU3HEHHBIX CHUTYyalldii, [POBOIWTH
BEIUMCIIEHVS ¥ OIIEHUBATE 3JICKBATHOCTE MOIYYEHHOTO PERVILTATA.

Kpaiine BaXHO NOJUEPKHUBATH CBS3H TEOMETPUH C APYTUMH y4eOHBIMU
HpeMeTaMH, MOTUBUPOBATh MCIIOIb30BATh ONPEACIICHUS T€OMETPUYECKHX QHUTYD
U MOHSATHMA, JEMOHCTPUPOBATH NPUMEHEHUE IMONYUYCHHBIX YMEHUWH B (U3UKE U
TeXHUKe. T cRMW  Hambonee  SPKO  BRUAHKL B TemMax  «BexTopwiy,
«Tpuronomerpudeckue cooTHomweHus», «Merox koopaunar» u  «Teopema
[Tugaropay.

YueOubiii Kypc «I'eomMeTpusi» BKIIOYAET CIICAYIOIIME OCHOBHBIE pa3aebl
coniepkanus:  «l'eomerpudeckne durypsi w ux  croiictray, «Mzmepenne
IFCOMETPUYCCKUX  BEIMYMH», «JIeKapTOBbl KOOPAMHATHI Ha  IUIOCKOCTHY,
«Bexropsi», «/IBmwkenns mwiockoctm», «IIpeobpazosanus moao0usy».

Ha n3yuenue yuebnoro xypca «I'eomerpus» orBoaurcs 204 gaca: B 7 Kiacce
— 68 uacoB (2 yaca B Hememo). B 8 kinacce — 68 yacoB (2 yaca B Hememo). B 9
Ki1acce — 68 JacoB (2 yaca B HEJIEITIO).



COJMEPKAHUE ObYYEHUSA
7 KJIACC

Hauansusie nongrus reomerpuu. Touka, mpamas, orpe3ok, nyu. Vrom Bums
YriioB. BepTUKanbHble M CMEXHBIE YIJIbI. buccextpuca yrma. Jlomanas,
MHOrOyro/ibHUK. [TapaiebHOCTh ¥ NEPIeHAMKY ISPHOCT TPSMbIX.

Cummerpranbie  ¢urypsi. OCHOBHBIE CBOMCTBA  OCEBOIH CHMMETPHMU.
TTpuvepsr cummeTpyy B okpyxaromem mMupe.

OCHOBHBIE TIOCTPOEHHA C MOMOIIBIO LMPKYIS M JIMHEHKH. TpeyronabHuk.
Beicora, Mmenuana, GuccekTprica, UX CBOMCTBA.

PaBHOOEApEHHBIi ¥ PAaBHOCTOPOHHUI  TPEYrOJBHUKY. Hepasencrro
TPEVIOIThHUKA,

CeoiicTBa M npU3HAaKW PaBHOGEIPEHHOTrO TpeyrojbHuka. [lpuzHaku
PaBEHCTBA TPEYTOJIbHUKOB.

CBoiicTBa ¥ NPU3HAKY NApaLIe/bHBIX NPAMBIX. CyMMa yriioB TPEYrOJIbHUKA.
BHemHre yritel TpevronbHuKA.

ITpsiMoyrombubiii  TpeyronbHuk. CBOMCTBO  MeHaHbBI MPSAMOYTOJIBHOTO
TPEYrojibHUKA,  NPOBEAEHHOM K  rumoreHy3e. [lpusHaku  paBeHCTBa
NpAMOYTOJIBHBIX TPEYTOJBHUKOB. [IpsAMOYrobHbIi TpeyroabHuk ¢ yriom B 30°.

HepaBeHcTBa B reoMeTpum: HEPaBEHCTBO TPEVIOILHUKA. HEPABEHCTBO O
JUTMHE JIOMAHOM, TeopeMa o GoNbIIeM yrie u Goibliel CTOpoHe TPEYroJIbHUKA.
IleprienauKyasip ¥ HaKJIOHHASL.

['eomerpuyeckoe Mecro Todek. Buccexrpuca yria ¥ CepeMHHBIN
NCPIICHAMKYJIAP K OTPE3KY KaK T€OMETPUYECKUE MECTA TOYEK,

OKpYXHOCTb M Kpyr, XOpAa M [JHAMETpP, HX CBOMCTBA. B3amMHOE
PacIioIokKCHHE OKPYXKHOCTH M NpsAMOi. KacarenbHas u cekyias K OKpyKHOCTH.
OKpyXHOCTh, BIMCAHHAas B yroj. Brmcawmas W oOmMcaHHAs OKPYKHOCTHU
TPEYTOJIbHUKA.

8 KVIACC

Yerbipéxyronpauky. ITapajuienorpamMm, ero MpU3HAKY M CBOMCTBA. UaCTHEIE
Cllydan [apajuieiorpaMMoB (TIPSIMOYTOJIbHUK, POMO, KBaipar), UX NPH3HAKH M
CBOMCTBA. I'pamenusi, paBHOOOKas Tpameuus, e& CBOWCTBA U IPU3HAKH.
IpsamoyronsHas Tparnenms.

Meron yaBoenust memuanst. LleHTpansHas cummerpust. Teopema daneca u
TEOpEeMa O MPOMOPLHOHAIBLHBIX OTpe3Kax.

CpeHue JIMHUH TPEYTrOJIbHUKA ¥ TPATIELMH. LieHTp Macc TpeyroibHuka.

[TogoGue TpeyronbHuKoB, KOdh(HIMEHT NOK06US. [Ipusnaku nomoGus
TPEYro/bHAKOB. [ IpuMEeHeHKe MOA00HS IPH PEIICHUN TPAKTHIESCKIX 3a/a4.



CBOHCTBA [UIONIA/Cl reOMeTpUYECKHX (Quryp. DopMymbl Ui [UIOMIAIM
TPCYTOJIbHUKA, MapajwienorpaMma, poMOa u Tpanenun. OTHOIICHHWE TUIOMANEH
OJOOHBIX (uryp.

Berunciienue miomaneii TpeyronbHUKOB ¥ MHOTOYTOJNBHHKOB Ha KJIETYATOM
Oymare.

Teopema Iludaropa. ITpumenenue Tteopemsr Iludaropa mpu peleHun
IPAKTUYECKUX 3a/1a4.

CHHYC, KOCHHYC, TaHreHC OCTPOrO yriia MPAMOYTOJLHOTO TPEeyroIbHUKA.
OCHOBHOE TPUIOHOMETPUUYECKOE TOKIECTBO. TPUrOHOMETPHUECKHME ()YHKLMM
yrios B 30, 45 u 60°,

BryicaHHble U LEHTpanbHBIE YIJIBI, yrojl MekKIY KacaTelIbHOM M XOPIOii.
Yriael  MexDy  XOpAaMH M CeKYIIMMH. BrmcaHHble M ONMCAHHBIE
YETBIPEXYIOJIbHUKM. B3aMMHOE PpACIONOKEHHE ABYX OKpyxkHocrei. Kacanue
OKpyxHOCTeH. OONIMe KacaTeNbHbIE K ABYM OKPYXHOCTSIM.

9 KJIACC

Cunye, xocmmyc, Tamrenc yraop or 0  go  180°.  Ocnosioe
TPHTOHOMETPHUYECKOE TOXKAECTBO. DOPMYJIBI PUBEIECHUS.

Pemenue Tpeyrombuukos. TeopemMa KOCHHYCOB M Teopema CHHYCOB.
Pemenne mnpakruyeckux 3aqad ¢ MCMOIB30BAHMEM TEOPEMBI KOCHHYCOB M
TEOPEMEI CHHYCOB.

IIpeoGpazoBanue moxo6us. [To1061e COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 mnpousBencHHH OTPE3KOB XOpJ, TEOPEMBI O MPOUBEJCHUM
OTPE3KOB CEKYIIMX, TEOpEMa O KBaJparTe KacarellbHOI.

Bexrop, Jjumma  (momyne)  BexTopa,  comanmparnenmbie BEKTOPEL,
TIPOTHUBOIIONIO’KHO ~ HANPABJICHHBIC  BEKTOPhI,  KOJUIMHEAPHOCTH  BEKTOPOB,
PaBCHCTBO BEKTOPOB, ONEpalMK Hajl Bekropamu. PasnoxeHue BekTopa mo ABym
HEKOJUTMHEapHbIM BekTOpaM. Koopaunatel Bexropa. CKauspHOe NpOM3BEIEHUE
BEKTOPOR, NPUMEHEHVE TS HAXOKTEHUS JUTUH U YRTTOR,

JlexapToBbl KOOpMHATEI Ha IIOCKOCTH. YPaBHEHUS TPSAMOIA U OKPYXXHOCTH
B KOOpMHATAX, MEPECEUCHNUE OKPYKHOCTEH U MPSAMBIX. MeTO| KOOpIMHAT U €ro
[IPUMEHEHUE.

ITparunkubie  MHOTOYTONRHUKK.  JITHHA  OKPYIKHOCTH, I'panychass w
pauaHHas Me€pa yria, BBIMMCIIEHHE UIMH JYr OKpY:KHOcTed. [Lmomams kpyra,
CEKTOpa, CErMEeHTa.

JIBIDKEHUS IUIOCKOCTH M BHYTPEHHHE CHMMETPHM (HTYp (anemeHTapHbIe
npencrasienns). [Tapannensustii mepesoc. ITosopor.



IVIAHUPYEMbBIE  PE3YJIbTATbI OCBOEHMSA  IIPOI'PAMMbDI
YUYEBHOI'O KYPCA «'EOMETPUSI» HA YPOBHE OCHOBHOI'O
OBINEI'O OBPA30OBAHUS

JUHHOCTHLIE PE3YJIBTATDI

JInuHoCTHBIE pe3ynbTAaThI OCBOGHHMS IMPOrpaMMbl  y4eGHOro Kypca
«I"eomMeTpus» XapakTepU3yHOTCS:

1) narpuornueckoe RoCIUTAHNE:

IPOSABJICHUEM MHTEpeca K TIPOIUIOMY M HACTOAIIEMY POCCHUUCKOM
MareMaTuky, I[EHHOCTHBIM  OTHOHIEHHEM K  JIOCTHDKEHMSM  POCCHICKUX
MaTeMaTHKOB U POCCHMCKONM MareMaTU4eCKOM MIKOJbI, K HCIOJIB30BAHUIO ITUX
JOCTYKEHWI R IPYTUX HAYKAX W TPUKTATHRX chepax;

2) rpa)aaHCKoe H AyXOBHO-HPABCTBEHHOE BOCIIHTAHHE:

TFOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpaKIaHWHA W pealn3aldd €ro
npaB, TMpPEACTABICHUEM O MareMaTHYeCKUX OCHOBAX (DYHKIIMOHHUPOBAHMS
DAMYHBIX CTPYKTYD, SBJIECHUH, MPONENYD IDAKIAHCKOTO obImecTBa (Hanpumep,
BbIOOPKI, OIIPOCHI), FOTOBHOCTBIO K 0OCYXKICHHIO YTHYECKHX MPOGIEM, CBI3AHHBIX
C MPaKTHYCCKUM IIPUMEHEHUEM JOCTHXKCHHMI HayKH, OCO3HAHHEM BaKHOCTU
MOPaIbHO-3TUYECKHUX IPUHLUIIOB B JIEATEIBHOCTH YUEHOIO;

3) TpyaoBoe BocnuTAHME:

YCTaHOBKOM Ha aKTMBHOE YYaCTHE€ B PpEHICHWH IPAKTHYECKUX 3a1a4
MaTeMaTHYeCKOM HamnpaBJICHHOCTH, OCO3HAHHUEM BAKHOCTH MAaT€MaTHYECKOro
00pa3oBaHus Ha TNPOTSHKEHUM BCEH MKU3HM Ui YCHEMIHON NpOQecCHoHATBHOM
JCATCIBHOCTH W Pa3sBUTHEM HEOOXONMMBIX YMEHHA, OCO3HAHHBIM BHIOOPOM W
NOCTPOCHUEM MHIUBUIY JIbHOM TPAEKTOPHHM 00pa30BaHUS M )KM3HEHHBIX IIAHOB C
Y9€TOM JIMYHBIX MHTEPECOB ¥ OOIIECTBEHHBIX MOTPEOHOCTENH;

4) scTeTHYECKOE BOCTIHTAHHE:

CIIOCOOHOCTBIO K SMOLMOHATBHOMY M OCTETUYECKOMY  BOCIIPMSITHIO
MareMaTu4eCKuX OOBEKTOB, 3a1ad, PEIIeHWM, PaCCYKIAECHUH, YMEHHUIO BUIEThH
MaTeMaTUYeCKHUe 3aKOHOMEPHOCTH B HCKYCCTBE;

S) HeHHOCTH HAYYHOT'0 MO3HAHHSA:

OPMCHTALMEH B [EATEIBHOCTH HA COBPEMEHHYIO CHUCTEMY HAyYHBIX
TPEACTABJICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BHUTHS YeNIOBEKA, IPUPOIALI U
00ImecTBa, MOHMMAHUEM MAaTEeMaTHYECKOW HAayKd Kak cC(ephl 4YeoBEeYecKOi
ACATENBHOCTH, ITANOB €€ Pa3sBUTUSA U 3HAYUMOCTH JUIS Pa3BUTHS LIMBUIIM3ALINY,
OBJIaJICHUCM S3bIKOM MAT€MAaTUK{ M MAT€MaTHYECKOH KYJbTYPOM KaK CPEeICTBOM
HO3HAHMS MHpPA, OBJIAJECHUEM [IPOCTEUIIMMH HABBIKAMM HCCIIEI0BATENLCKOM
JEATEIIbHOCTH,



6) ¢usuyeckoe BocnuTanme, GopmMHpOBaHHE KyJbTYpbI 310POBbfi H
IMOUHOHAILHOIO OJIArONOIyYHS:

FOTOBHOCTBIO TIPUMCHATH MAaTEeMAaTHYCCKME 3HAHWS B HHTEPECAX CBOETO
3M0pOBbA,  BEACHMSI  31A0pOBOro  o0pasa KM3HU  (370pOBOE  IHTAHHE,
COA/IaHCUPOBAHHBIN PEXUM 3aHATHH M OT/bIXA, peryispHas  (u3nyecKas
aKTUBHOCTB), C(OPMUPOBAHHOCTBIO HABBIKA PE(ICKCHH, NPU3HAHMEM CBOETO
TIpaBa Ha OIMOKY ¥ TAaKOTo e [PaBa JPyroro YeJI0OBeKa;

7) IKOJIOTHYECKOE BOCIIUTAHME:

OPUCHTAUMEH HA IPUMEHEHUE MATEMATHYECKUX 3HAHMI JUIS PEICHUs 3a1ay
B 00JaCTH COXPAaHHOCTH OKPYKAIOWIEH Cpepl, IUTQHUPOBAHUS TIOCTYIIKOB M
OICHKH HMX BO3MOMKHBIX HOCIEICTBHA Ul OKDPYXKAIOIIEH CPEIBI, OCO3HAHMEM
TJI0GAILHONO XapaKkTepa YKOIOrHIEeCKHX PoGIieM 1 IyTel UX PeIIeHuUs;

8) ananrTanus K M3MEHAIMHMCH YCIOBASM COMMAILHON HPHPOAHOH
cpeabl:

FOTOBHOCTBIO K JCHUCTBHSIM B YCJIOBMSIX HEONPEAECAEHHOCTH, MOBBIIICHUIO
YPOBHS CBOCH KOMIIETEHTHOCTH 4€pe3 HMPAKTUIECKYIO JeATEbHOCTD, B TOM HHCIIE
YMCHHUC yHWUTIBCA y [APYTHX JHOACH, NPUOOPETarb B COBMECTHOM HACSTEIbHOCTH
HOBBIC 3HAHUs, HABBIKM W KOMIIETEHIMH U3 OTIBITA JPYTHUX,

HEOOXOAUMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HAHM, B TOM YHCIE
(GopMyMpoBaTh MIEH, TOHATHSA, THIOTE3bI 06 0GHEKTAX U SBJICHUSIX, B TOM YHCJIE
pancC  HCH3BCCTHBIX, OCO3HaBaTh ACOMIWTHI COGCTBCHHBIX  3HAMHN W
KOMIIETEHTHOCTEH, IUIAaHUPOBATh CBOE PA3BUTHE,

CIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHTYAIHIO, BOCIIPMHHUMATH
CTPECCOBYIO CHTYalMIO KaK BbI30B, TPeOYIOIMIT KOHTpPMEp, KOPPEKTHPOBATH
TIPHHHMACMBIC PCINCHHA H JACHCTBIA, (OPMYyNHPOBATh H OUCHHBATH PHCKH H
HOCTICACTBHS, (POPMUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIbTATHI
Ho3naBareibHble yHHBEPCAILHDBIE YYeOHbIe JeiicTBAS

basosble Jloruvyeckne aefcreus:

* BBIABJLITH M XapaKTEPU30BaTh CYIIECTBEHHBIC NMPH3HAKM MATEMATHUYECKUX
OOBCKTOB, TOHATHI, OTHOWICHHN MCKAY HOHATHAME, (popMyTHpOBaTh
ONpEJeNeHUsT  NOHATHI, yCTAHABIMBATH CYIIECTBEHHBI  NpH3HAK
KIaCCH(UKALMK, OCHOBAHMS Ul 0GOOMIEHHS M CpaBHEHWs, KPUTEPUH
IPOBOAMMOT0 aHAJIM3A;

* BOCIPHHHMA&TH, (OPMyNHPOBATH H  NpPCOGPA3OBBIBATH  CYIKACHHA:
YTBEPAUTCIIbHBIC M OTPULIATE/IbHbIC, €IVHUYHbIC, YaCTHBIE W OOwe,
YCIIOBHBIE;



BbBABIDITD  MATCMATMHYCCKUE — 3aKOHOMCPHOCTH,  B3adUMOCBS3H W
MpoTUBOpEUMst B (JaKTax, NAHHBIX, HAOMIOAEHMSX M YTBEPXKICHUSX,
NpeaIararh KpUTEPUH IS BBIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUHIL;
ACIATh BBIBOJBI C HCIIONIb30BAHMEM 3aKOHOB JIOTHMKH, JEAYKTUBHBIX H
HUHAYKTHBHBIX yMO3aKFOUCHIHH, YMO3aKTIOMCHIM 110 aHAIOT 1M,

pa3buparh /J0Ka3aTeIbCTBA MATEMATHUECKUX YTBEPHICHHI (IIPSMBIC U OT
MPOTUBHOI0), TIPOBOJUTH CAMOCTOSTEILHO HECIOXKHBIE H0KA3aTe/IhCTBA
MareMaTu4eckux (haKroB, BBICTPAMBATH APIYMEHTALMIO, TIPUBOIHTH
HPAMCPBI H KOHTPIPHMCPbI, 000CHOBBIBATH COGCTBCHHBIC PACCYK/ACHHA,
BBIOMpATh C1Oco0 pemeHus y4eOHOM 3amaum (CpaBHMBATH HECKOJIBKO
BApPUAHTOB pEINCHUs, BHIOUpaTh HauboJee MNOAXOANMYE ¢ Y4ETOM
CaMOCTOSITEIILHO BbI/IEJICHHBIX KPUTEPHEB).

Ba3oBnic HCCICAOBATCILCKHT ACHCTDHA:

MCIIOTb30BATh BOMPOCH KaK HCCIENOBATENLCKUA MHCTPYMEHT IO3HAHUS,
(opmynMpoBaTh BOTPOCHI, (PHKCHPYIOIIKE TPOTHBOpPEUIE, npobuemy,
CaMOCTOATEIbHO ~ YCTAHABIMBATH HCKOMOE M JIaHHOE, (hOPMUPOBATH
THIIOTE3Y, apryMEHTHPOBATSL CBOIO NO3HINMIO, MHEHNE,

NPOBOIUTH TI0 CAMOCTOATENBHO COCTABICHHOMY IDIaHY HECIIOMKHbIH
OKCIEPUMEHT, HEOOJIBIIOE UCCIIEIOBAHKE T10 YCTAHOBIEHUIO 0COOEHHOCTE
MaTeMaTU4ecKoro 00beKTa, 3aBUCUMOCTE 0OBEKTOB MEKTY COOOIL;
CaMOCTOSTENBHO QOPMYIHPOBaTE 0GOCHIEHHS M BBIBOJBI MO PE3YIBTATAM
NPOBEAEHHOr0 HAOJIOJEHHS, WMCCNENOBAHMS, OLEHMBATh JOCTOBEPHOCT
ITOJIyYCHHBIX Pe3yJIbTaToB, BEIBOJIOB M 000OIICHMIA;

IIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE TIPOIECCA, a TAKKE BbLABUIaTh
NPEINONOMKEHUS O €r0 PAIBUTUM B HOBKIX VCIIORUAX.

PaGora ¢ nndopmanmeii:

BBIABJIATE HEJOCTATOYHOCTh W U3OBITOYHOCTh WH(OPMALMHK, [AHHBIX,
HEOOXOMMBIX ISl pEIICHUS 3a/a4H;

REIOWDATH, AHANM3WPORATH, CHCTEMATHIUPORATE W  WHTEPIPETHPOBATEH
MH(OPMALIMIO PA3IMIHBIX BUIOB U (POPM NPEICTABIICHUS;

BBIOMpaTh (OpMy TpencraBieHus HMHPOPMALMH U WJUTFOCTPUPOBATH
peliacMbi€ 3a7aud CXeMaMH, JuarpaMMaMi, WHOM rpaukoii W wux
KOMOWHAIUsAMUI:

OLICHUBATh HAAEKHOCTh WH(OPMAIMHM IO KPUTEPHAM, NPELIOKEHHBIM
y4uTeIeM Ui ¢hOpMYITUPOBAHHBIM CaMOCTOSTEIBHO.

KommynnkaTnBHBIC yHHBepCa/IbHbIE yaeGHbIE AeiiCTBHS:

BOCIIPMHUMATh U (JOPMYJIMPOBATH CYKICHUS B COOTBETCTBUHU C VCIOBUAMU
U LEJIAMHU OOIIEHHUS], SICHO, TOYHO, TPAMOTHO BBIP@KATh CBOKO TOUKY 3PEHHS



B YCIHBIX W [MCBMCHHBIX TEKCTAX, AaBalb MOACHCHUA [0 XOAY PCILICHUS
3a/1a41, KOMMEHTHPOBATH MOJTYYEHHBII PE3yJIbTaT;

B X0/i¢ 00CYX/IEHUS 3a/1aBaTh BOIPOCH! IO CYIIECTBY OOCYKIAeMOI TEMBI,
npo0JieMsl, pelnaeMoii 3a7a4M, BbICKA3bIBATh UJIEH, HALIEJICHHBIE HA MTOUCK
pCIiCHMsA, COTOCTaBATh CBOM CYKACHHA C CYyKACHWAMH APYTHX
YYaCTHUKOB JHajOra, OOHapy»KMBaTh Pa3/IMuue M CXOACTBO MO3HLUH, B
KOppEKTHOH (opme (hopMyIupoBaTh pazHOIIACHUS, CBOM BO3PAKEHUS,
NPEACTABIATh  pe3yjibTarbl  pemeHus  3afa4dd,  JKCIIEPUMEHTA,
HCCJICAOBaHHSA, MPOCKTa, CAMOCTOATCIIbHO BBIOHPATh (POPMAT BHICTYTUICHHA
C yu€TOM 3a]a4 Npe3eHTAUH U 0OCOOCHHOCTEH ayAUTOPHUH;

NOHMMATh U MCIIOJIB30BaTh MPEUMYILECTBA KOMAHIHON U UHIUBU/Y AJIbHOM
paboTHI P PEIICHUN YI€OHbIX MATEMATUIECKUX 3a1aY,

OpHHHMATD LC/h COBMCCTHONH ACATCILHOCTH, IUIGHHPOBATH OpTAHH3ALMIO
COBMECTHOM paloThl, pacnpenensaTb BHIbI padoT, JOroBapUBaThCA,
o0CyX/1aTh MPOLECC U pe3ysibTar paboTel, 0000IaTh MHEHHS HECKOJIBKHX
JOIEH;

YUacTBOBAaTh B TIpymmoBsiX ¢opmax paborsi (0O0CykaeHHs, OOMEE
MHEHUSMHU, MO3TOBBIC IUTYPMbI U IPYTHE), BIIOIHATH CBOK 4acTh paboThi
¥ KOOpJWHHMPOBAThH CBOM [JEHCTBUS C JAPYTUMHM WIEHAMH KOMAaH/IbI,
OLICHMBATh KAuecTBO CBOET0 BKJIAJa B OOIIMI MPOAYKT IO KPUTEPHUSM,
chOpMYIMPOBAHHEIM YUACTHMKAMHM B3AMMOJIEICTBHS.

PeryisiTuBHBIC YHHBEpPCAJIbHbIC YueOHbIe AelicTBHSA

Camooprann3zanus:

CaMOCTOSITE/ILHO COCTAaBJIAThH IUIAH, QJFOPUTM PEUICHMS 3aJa4d (WIH ero
4acTh), BBIOMpaTh CrIOCO0 pPEMIEHUS] ¢ Y4ETOM HMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh W KOPPEKTHUPOBATH
BAPUAHTHI PEUICHHH ¢ Y4ETOM HOBOM MH(OpMALMH.

CaMOKOHTp()JIb, IMONHOHAIbHbIA HHTE/VICKT:

BJIA/IETh CIIOCOOaMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOLecca U pe3yibTara
pEILIeHHs] MAaTEMaTHIECKOM 3a1a4u;

IIPEIBUIAETH TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTH IPY PEIICHUH 3aJa4H,
BHOCUTH KOPPEKTMBBI B AESTEILHOCTb HA OCHOBE HOBBIX OOCTOSITE/bLCTB,
HalJICHHBIX OMMUOOK, BHISBICHHBIX TPYIHOCTE;

OLICHUBATh COOTBETCTBHUE pe3yjbTara ACATECIILHOCTH MOCTABJICHHON LEIN U
YCIOBUAM, OOBACHATH NPUYUHBI JOCTHDKCHMSI WM HEJAOCTVDKCHUS LIEJH,
HAX0AUTb OMOKY, /iaBarh OLECHKY HPUOOPETEHHOMY OlIbITY.

HNPEIMETHBIE PE3YJ/IbTATDI



K koHumy oOydenus B 7 kaacce OOYYAIOLIUKCA TOMYYUT CIIEAYFOILUEe
NPEIMETHBIE PE3YJIbTATHI:

PacrioznaBath m3ydeHHBIE TreOMeTpHYECKHE Gurypsl, ompenensiTh ux
B3aMMHOC PACIIONIOKEHUE, H300pakarh reOMETPHYECKHE (DHTIYphI, BBITOIHATH
UCPTEKH 110 YCIOBUIO 3ajia4d. VI3SMEpATH JIMHEHHBIC W YIJIOBBIE BEIMYUHbI,
Pemiars 3a1a4u Ha BBIYMCIICHUE JJTHH OTPE3KOB M BEJIMYUH YTJIOB.

Henare rpyOyl0 OLIEHKY JAMHEHHBIX H YIJIOBBIX BEJIMYHMH IIPEIMETOB B
peanbHOM KM3HM, Pa3MEpPOB MPUPOAHBIX OOBEKTOB. Pa3mmuarh pasMepbl ATHUX
O0OBEKTOB 110 TIOPS/IKY BEJIMYUHBIL.

CTpouTh YepTeKH K reOMETPHUECKHIM 3a,1a4am.

[Tonb30BaThCcs mMpHU3HAKAMH — pAaBEHCTBA TPEYTrOJIbHUKOB, HCIIOJIb30BATh
IPH3HAKK U CBOHCTBA PABHOOEAPEHHBIX TPEYTOJIbHIKOB MPH PEIICHHH 3a/1a4.

[IpoBoauTb NOrMYECKUE pacCykIACHUS C MCIIOJb30BAHMEM I€OMETPUYECCKUX
TEOPEM.

ITonb30BaThCcs MpU3HAKAMM paBEHCTBA NPSIMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM  Me/MaHbl, NpPOBEAEHHON K  IHIOTEHy3e IIPSIMOYTOJIBHOTO
TPEYI'OJIbHUKA, B PCIICHUM [COMETPUYCCKUX 3a/1aM.

Onpezenars napajuiebHOCTh IPAMBIX ¢ OMOIIBIO YIJI0B, KOTOpBIE 00pasyer
C HUMH cekymast. Onpeaensars NapauielbHOCTh OPSIMBIX ¢ TOMOIIBIO paBeHCTBA
PACCTOSHUI OT TOYEK OHOH MPSIMOIA 110 TOUEK APyToii MPSAMOJA.

Peiiarh 3afa4n Ha KieT4aroii Gymare.

[IpoBOAMTE BBIYKMCIICHUS M HAXOAWTH YHCIIOBBIE M OyKBEHHBIE 3HAYECHUS
YHIOB B TCOMCTPUYECKMX  3a/la4aX C  HCTONb30BAHHMEM CyMMBI  YIJIOB
TPCYTOJIbHUKOB M MHOTOYTOJIbHUKOB, CBOWCTB yIjioB, 0OpPa3OBaHHBIX MpHU
TICPCCCHCHHH ABYX TMApajuiCibHBIX TPAMBIX CoKymcH. Pemiarts HpaKTHICCKHC
3aa44 HA HAX0XKICHUE YIJIOB.

Biiazieth mOHATHEM TeOMETpPHYECKOTO MecTa TOueK. YMers OIIPEHCIATH
OMCCEKTPUCY YIila M CepeauHHbIH NEPICHAMKYJIIP K OTPE3KY KaK reOMeTPUIECKUE
MECTa TOYCK.

DOopMyIMPOBATh ONPEACICHHS OKPYKHOCTH W Kpyra, XopJsl ¥ JuaMerpa
OKPYHOCTH, [OJIb30BAThCA UX CBOMCTBAMH. YMETh MPUMEHSTh 3TH CBOMCTBA TPH
pelieHuu 3a1au.

Bragers nomstuem ommcanmnoif oxono Tpeyronnmmka OKPYXHOCTH, YMETH
HaxomuTh €€ ueHtp. [Tonb30Barbes (akraMu O TOM, YTO GHCCEKTPUCHI YTJIOB
TPEYTONbHUKA MEPECEKAOTC B OJHOM TOYKE, M O TOM, YTO CepeJHHHbIE
NCPIICHAMKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA MIEPECEKAIOTCS B OTHOM TOUKE.

Braners nonsTmem xacarensHOl K OKPYXHOCTH, IIONB30BATHCH TEODEMOH O
NEPICHAUKYIAPHOCTH KacaTe/IbHOM U pajiryca, MPOBEAEHHOI0 K TOUKE KACAHMS,



110J1b30BaThCS POCTEUILIUMU I'€OMETPUYECKUMU HEPABEHCTBAMM, ITOHHMMATh
UX NPAKTHYECKUNA CMBIC]L.

IIpoBOUTE OCHOBHBIE T€OMETPHIECKUE TIOCTPOCHHUS ¢ TTOMOIIBIO IUPKYIIS U
JIMHEUKH.

K xoHuy oOydeHus B 8 kjacce OOyHarOINMUACH TONYYHT CJEAYHOIHE
IIPEIMETHBIE PE3YJIbTATHI:

PacriozHaBare OCHOBHBIE BHIBI  YETHIPEXYTOJbHHUKOB, HX JJEMEHTHI,
TI0JIb30BATHCS UX CBOMCTBAMMU [P PELLICHUN FeOMETPUICCKHX 3a/1a4.

IIpuMeHsTh CBOMCTBA TOYKM NEPECEYEHUsT MEAMAH TPEYyrojibHuka (LEHTpa
MAacc) B PEIICHUH 3a/1a4.

Brnajers noHATHEM CpeiHEH JMHUM TPEYroJbHUKA W TPAIEIH, TPUMEHSTh
UX CBOMCTBA IIPM PEIIECHMM IeOMETPHYECKHX 3ajaad. Ilomb3oBarbes Teopemoit
@asieca 1 TeopeMOi O LIPOLIOPLMOHAILHBIX OTPE3KAX, IPUMEHITh UX JIs PEIICHMS
NPAKTHYECKHX 3a7a4.

IIpuMeHATh npu3HAKK 0J00MA TPEYTOJILHUKOB B PEIIEHHUH T€OMETPHIECKHX
3a/1a4.

[Tosb3oBarbes teopemoi Tiudaropa uia  PEILCHME [COMETPUUYCCKUX U
npakTudeckux 3amad. CTpouTh MareMaTH4YecKyl) MOJEIb B TNPAKTHYECKUX
3a/1a4ax, CaMOCTOSATENBHO JIENIaTh YEPTEK U HAXOIUTh COOTBETCTBYIOUINE [TAHBI.

Bragers nomATMSMM < CHHyCa, KOCMHyca M TaHI€HCa OCTPOro yrija
IPSAMOYTOJBHOTO TPEyToJibHUKa. [10ib30BaThCsd STHMH TOHATHAMHE /i PCILCHHA
NPAKTHYECKUX 3a/aY.

Boraucnare (pa3nuyHbME crioco0amMu) IUIOHIAAb TPEYTOJIbHMUKA U IUIOLIAAH
MHOTOYTOJIbHBIX  (QUryp (HONB3ysich, TJ€ HEOOXOAMMO, KAaJbKYJATOPOM).
HpHMCHATD MOIYHCHHBIC YMCHHA B IPAKTHYCCKIX 3a4a9aXx.

Bnagerer NOHATHAMM BIMCAHHOTO W LEHTPAIBHOTO YIJIA, WCIIOIL30BAThH
TEOPEMbI O BITMCAHHBIX YIJIAX, YIJlax MEXIy XOpAaMU (CEKYIIUMH) U YIJIE MEKIY
KacaTeabHOM U XOPI0il P PeIIEHUH F€OMETPUYECKHX 3a/1aM.

Bnagert NOHATHEM ONHCAHHOTO YSTHIPEXYrONbHHKA, NPHMEHATL CBOHCTBA
OIMMCAHHOI'0 YETHIPEXYTOIbHUKA ITPU PELICHUH 3a/1a4.

[TpumensaTe mosTydeHHbIE 3HAHUS HA MPAKTHKE — CTPOUTh MATEMATHYECKHE
MO JJIS 33/1a4 PealbHOM KU3HU U TIPOBOJUTH COOTBETCTBYIONINE BHIYMCICHHUS
¢ npuMeHeHueM nonoOMs M TpuroHoMeTpuH (IIONB3YACH, IAe HEOGXOAMMO,
KaJIbKYJIATOPOM).

K xonmy oGydenus B 9 kuacce OOydHarOUIHMiCS TIOJYYUT CIIEAYIONIHE
IIPEJIMETHBIE PE3YJIbTATHI:

uare TpUroHOMETpHYecKue (YHKIMM OCTPHIX YIIOB, HAXOMUTE € HX
MOMOIIBIO PA3JIMYHbIE 3JIEMEHTHI NPSIMOYTOJBHOI'O TPEYTOJbHUKA («pelIeHue
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TIPAMOYTOJIbHBIX TPEYTOILHUKOBY). HaxoauTh (¢ OMOILBIO KAJIbKYISTOPA) JJIHHBI
U YIJIBL JUISE HETAOIMYHBIX 3HAYECHUIA.

[Monb3oBarbes GopmysiaMy IPUBEACHUST U OCHOBHBIM TPUTOHOMETPUYECKUM
TOMKACCTBOM  [UIL  HAXOMIACHUSA COOTHOIIECHUH MEXIY TPUrOHOMETPUYECKHMHU
BEJIHYUHAMH.

Hcronb30Bath T€OPeMBbl CHHYCOB M KOCHHYCOB ISl HAXOMKICHHUS Pa3INYHbIX
JIEMECHTOB TPEYTOIbHUKA ((PEHICHHE TPEYTONbHUKOBY), NPUMEHATh HX MPH
PCIICHHUN MF€OMETPUIECKHX 3a/1a4.

Branetp MOHATHAMH  TPCOOpas’oBaHisi  MOAOOWS,  COOTBETCTBCHHDBIX
JNIEMEHTOB MOA00HBIX (uryp. [101b30BaTHCS CBOHCTBAMME MOAOGHS HPOU3BOJBHBIX
(uryp, yMerp BBIMHCIATH JUIMHBI W HAXOMUTh Yribl 'y 1momoOHBIX (uryp.
[IpumenaTs cBoiicrBa MmogoGHMs B NPAKTHYECKUX 3a1auax. YMeTb IIPUBOUTH
NPHMCPbI IIOAOGHBIX GHIYD B OKPYIKAIOUIECM MHpE.

Iomp3oBarbest Teopemamy 0 TIPOM3BEACHUN OTPE3KOB XOPJI, O IPOU3BE ICHHH
OTPE3KOB CEKYIIHMX, O KBaJpaTe KacarelibHOM.

Ilosb30BaThCsi BEKTOpaMH, MOHMMATh MX T€OMETPHYECKHN U busnaeckumii
CMBICH, NPHMCHATL HX B PCINCHHH TISOMCTPHUCCKHX ¥ (HIHUCCKHX 3a4ai.
IIpuMensiTh ckanspHOe NPOM3BEICHUE BEKTOPOB JUIS HAXOMKIEHHUS JUTMH 1 yIJIOB.

Ilonp30oBarbest METOZOM KOOPAMHAT HA IUIOCKOCTH, HPHMEHAThH €ro B
PELICHUU M'€OMETPUYECKUX U TTPAKTUUYECKHUX 3a/1a4.

Bragers nonaTmaAMM NPaBMISHONC MHOTOYIONLHMKA, UIHMHLI OKPY>KHOCTH,
AUTAHBL yT'd OKPYXHOCTH W PAJMAHHON MEPbI YIija, YMETh BBIYMCIATH ILTIOMIA/b
Kpyra u ero qacrei. [I[pumMeHsTh nosydeHHbie yMEHMS B MPAKTHYECKHX 3a/1a4aX.

Haxomuts ocu (WM HEHTPBI) CHMMETPHH (UTYp, TIPUMEHSTH JBIDKEHHS
TUIOCKOCTH B NPOCTEHIINX CIy9asy.

IIpuMeHsTH 10TyYeHHbIE 3HAHUS HA NPAKTUKE — CTPOUTh MATEeMATHYECKHE
MO [ 3a/1a4 PeanbHOM KU3HH U MPOBOAUTH COOTBETCTBYIOMIUE BHIUHCIICHMS
C NPUMEHEHHEM IOAO0MS M TPUIOHOMETPHYECKHX (YHKLMI (IIONB3YSCh, rie
HEOOXO0/MMO, KATEKYIATOPOM).
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TEMATUYECKOE IVIAHUPOBAHUE
7T KJIIACC

HaumenoBanue pa3aesioB U TeM

KosimuecrBo yacos

Ne ni/n I — Beero KonTposibabie
padoThI
Ilpocreditue reoMeTprieckie GUryps u
1 uXx cBo¥cTBa. M3MepeHue reomMeTprdeckux 14
BEITHTHIT
2 Tpeyronpaukm 22 1
3 [MapannensHbie npsiMbie, CyMMa yriioB 14 1
TPEYTrOJbHUKA
4 Oxpy»xrocTs 1 KpyT. eoMeTprieckne 14 |
MIOCTPOCHUS
5 [ToBTOpenue, 06001IcHUE 3HAHMIN 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 68 +

8 KVIACC

HaumeHnoBauue pa3aesioB H TeM

Koaunueerso yacos

Ne n/m e Beero Kourpoabubie
patGoThI
1 YeThIpEXyronbHUKH 12 1
Teopema Paneca u Teopema o
2 MIPOTNIOPLIMOHAIBHBIX OTPE3KaX, MO00HbIE 15 1
TPEYTONBIIIKH
IInomans. Haxoxaenue miomaneii
3 TPEYroJbHUKOB U MHOTOYTOJTbHBIX (HUTYD. 14 1
ITnomwann nonobueix puryp
4 Teopewma TTudaropa w navana 10 :
TPUTOHOMETPHU
Yriibl B OKpYXKHOCTH. Brinucanusie u
5 ONMCAHHBIE YETHIPEXYTOJIbHUKH. 13 I
KacarenbHusie k okpyHocTH. Kacanue
OKPY>KHOCTEH
6 IMosTopenue, 0600mEeHHEe 3HAHMIA 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 68 6

12



9 KIIACC

HaumenoBaHue pa3nesioB 1 Tem

Koanuecrso uacos

Ne i/ I —— Beero KonTposabubie
paboThbI
) Tpuronomerpus. TeopeMbl KOCHHYCOB 1 16 i
CHHYCOB. Pelenue TpeyroisHukos
9 IIpeoGpaszosanue noxobus. Merpuueckue 10 1
COOTHOIICHHS B OKPY:KHOCTH
3 Bexropst 12 1
4 JlexapToBbI KOOPAMHATHI HA TIOCKOCTH 9 1
[IpaBunbHbIE MHOrOYroMbHUKY. JluHa
5 OKPYXHOCTH ¥ IUIOINATE KPYTa. 8
Brruncnenue momanei
6 JIBYDKEHUS IIOCKOCTH 6
7 HOBTOPCHI/IC, 0006meHune, cucTemMaTu3aums - )
3HAHUH
OBILEE KOJIMYECTBO YACOB I1O I[TPOI'PAMME 68 6
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