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MOSICHUTEJBHAS 3AIIUCKA

TeoMeTpus Kak OIMH W3 OCHOBHBIX DPa3JiefioB LIKOJHHOH MAaTEMaTHKH, MMEIOIIMH CBOCH LEJBIO
06ecreunTh M3yYEHHE CBOWCTB M pa3MepoB (QHIyp, MX OTHOLICHHH W B3aUMHOE PAaCMOJIOXCHHE,
OIMpPAeTCs Ha JIOTHYECKYIO, JOKa3aTelbHYIO JHMHHIO. [IEHHOCTh H3y4YCHHS TEOMETpHM Ha YPOBHE
OCHOBHOTO 00mero o0pa3oBaHus 3aKIOYaeTCs B TOM, YTO OOY4YarOIMHCS YYHTCH NPOBOJHTH
JI0Ka3aTeNbHble  PacCyXXICHHs, CTPOMTH JIOTHYECKHE YMO3AKJIIOUCHHUs, JOKa3blBaTb HCTHHHBIC
YTBEPXKIEHHUS ¥ CTPOMTH KOHTPIIPUMEPHI K JIOXKHBLIM, MPOBOAUTH PAcCyXICHHUS «OT IPOTUBHOIOY,
OTJINYATh CBOMCTBA OT IIPU3HAKOB, (OPMYIIHPOBATH OOPATHBIE Y TBEPXKACHHSL.

BTopoii 11e/IbI0 H3yUYeHHs] TeOMETPHH SBIISECTCS MCTIONB30BAHME €€ KaK HHCTPYMEHTA IIPH PEIICHHN
KaK MaTeMaTHUYeCKHX, TaK M IIPAaKTHYECKHX 3a71ay, BCTPEYAIOIHUXCs B peaybHOH sxku3Hd. OOydaromuiics
JOKEH HAy4YHMTHCA OIPENE/IMTh [EOMETPUYUECKYI0 (GHUrypy, OMMCaTh CIOBAMH MaHHBIM YepTEX HIH
PHCYHOK, HalTH IUTOMIAJb 3€MEJIBHOIO y4acTKa, pPaccuuTaTh HEOOXOAMMYIO [UIMHY ONTOBOJIOKOHHOIO
kabens unu  TpeOyeMmble pasMmephl rapaxa I aBTOMOOMISA. OTOMY COOTBETCTBYeT BTOpasd,
BBIUMCIIMTENbHAS JIMHUS B H3y4eHHH reoMeTpud. [Ipu pemeHuy 3amaq MpakTHYECKOro XapakTepa
obyyJaromumifcss yIUTCS CTPOUTH MaTeMaTHYECKHE MOJIENH PEaIbHBIX XKM3HEHHBIX CHUTYallMH, IPOBOIHUTD
BEIUMCIICHUS M OIIEHUBATh aJICKBAaTHOCTH NTOJIy4YEHHOIO pe3yJIbTaTa.

Kpaiine BaxHO NOAYEPKUBATH CBA3M TE€OMETPHH C JAPYTHMH Yy4eOHBIMH [peAMETaMy,
MOTHBHPOBAaTh HCIIOJB30BATh OIpPE/ENCHHs TI'€OMETPHYECKHX (Uryp M MOHSTHH, JEMOHCTPHPOBATH
NpUMEHEHHE TIOJy4eHHBIX YMeHHi B (M3MKe ¥ TEXHHKE. OTH CBA3U HauOosee SpKO BHIHBI B TeMaX
«BekTops», « TPHrOHOMETPUYECKHE COOTHOLICHUS Y, «Meton koopauHaT» u « Teopema ITudaropar.

Vuebupii kypc «['eoMeTpHs» BKIIIOYAeT CHEAYIOLIME OCHOBHBIC pa3/iesibl COACPXKAHH:
«'eomeTpuyeckue QUIYpHl M HMX CBOMCTBa», «VI3MEpeHHE IeOMETPHYECKHX BEJIMYHHY», «[leKapTOBHI
KOOPJIMHATHI Ha ILTOCKOCTHY, « BeKTOopbI», « JIBHKEHHS TIOCKOCTH», «IIpeobGpasoBanus no100us».

Ha m3yuenne yue6Horo xypca «['eomerpus» otBoauTcs 204 gaca: B 7 knacce — 68 yacos (2 yaca B
Hejeno), B 8 kiacce — 68 4acos (2 yaca B Hezeno), B 9 kiacce — 68 yacos (2 yaca B HEAEIIO).

COJEP)XAHUE OBYYEHMUSI

7 KJIACC

HayanpHple TOHATHS TI'eoMeTpuM. Touka, mpsiMas, OTpe30K, Jyd. Yrox. Buael yrios.
BepTukanbHble ¥ CMeXHbIE YIibL buccektprca yrina. JlomaHnas, MHOrOyroibHUK. IlapaienbHOCTh H
[EePIEHIUKYIIPHOCTD IPSAMBIX.

CumMmerpuunble (urypsl. OCHOBHBIC CBOMcTBa oceBOH cuMmerpuu. Ilpumepsl CHMMeETpHH B
OKpY KaloIeM MHpe.

OCHOBHBIE IIOCTPOEHHS C I[OMOINBIO LUPKYJIs W nuHelku. TpeyroneHuk. Beicota, menuaHa,
OHucceKTprca, MX CBOMCTBA.

PaBHOGEIpEeHHBIA 1 PABHOCTOPOHHHM TpeyronbHUKH. HepaBeHCTBO TpeyrojbHUKA.

CBolicTBa U NPU3HAKA PaBHOOEAPEHHOTO TpeyrojbHUKaA. IIpH3HaKy paBeHCTBA TPEYTOIbHHKOB.

CBoiicTBa WM IPU3HAKH IapalielbHbIX NpsMbIX. CyMMa YIJIOB TpeyrojibHHKAa. BHeEIIHHE yriel
TPEYTOJIbHUKA.

IIpsmoyroneHblii  TpeyrosbHUK. CBONWCTBO  MEINMaHbI  MPSAMOYTOJBHOIO  TPEYTrONBHHMKA,
NPOBEAEHHOM K TUMoTeHy3e. [Ipu3HaKy paBeHCTBA IPSIMOYTONBHBIX TPEYrOJbHHKOB. IIpsSMOyroibHbIiA
TPEyroJibHUK ¢ yriioMm B 30°.

HepaBeHCTBa B reOMETPUHN: HEPABEHCTBO TPEYTrOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOi, TeopeMa
o0 GounbleM yrie ¥ OoMbllel CTOPOHE TPEyTroJIbHUKA. 1IepneHanKyIap U HaKJIOHHA.

'eoMeTprUeckoe MECTO TOYEK. BUCCEeKTpHCca yria U CepeMHHBIA MEPIEHANKYJISIP K OTPE3KY Kak
T€OMETPHYECKUE MECTa TOYEK.



OKpyXHOCTb M KPYT, XOpJa U JHaMeTp, HX CBOWCTBA. B3auMHOe pacnoyioXXeHHe OKPYXKHOCTH H
npsmoit. KacarenbHas W cexymas K OKpYxHOCTH. OKpyXHOCTh, BIIMCaHHas B yroi. BrucaHHas u
OMHCaHHAst OKPY)KHOCTH TPEYTOJIbHHKA.

8 KJIACC

YeTHIpEXyToNbHUKHA. [lapamnenorpaMM, €ro TNpU3HAaKM M CBoWcTBa. YacTHble Ciyd4au
NapajIenorpaMMoB (IPSMOYTOJIBHUK, POMO, KBaJpat), HX IPH3HaKH ¥ cBoKcTBa. Tpanenus, papHoGOKas
Tpanenus, eé cBoicTBa u npu3Haxy. IIpsmoyroneHas Tpanenus.

Merton yaBoenus Menuanbl. llentpanbHas cumMerpus. Teopema @aneca u Teopema O
[IPOIOPIIMOHANIEHBIX OTPE3KaX.

Cpennue IMHAY TPEYTOJIbHUKA U Tparlelu. LleHTp Macc TpeyrojibHUKA.

[Tono6ue TpeyroiabHHKOB, KoddduuueHT momobus. IlpusHaku nox00MA TPEyTOJBLHHKOB.
IMpuMeHeH#e OA00US IPH PELICHUH NPAKTHYECKHUX 3a1a4.

CpoiicTBa IUIolaael reoMerpuueckux ¢uryp. @opmynsl Ansd IUIOL@IH TPEYTOJNbHHUKA,
napauienorpamma, pom6a u tpanerus. OTHOIICHHE IUTomaei nogo6HbIX GuUryp.

BrIuncleHye TUIOMAAeH TPEYTOJIbHHKOB M MHOTOYTOJTPHHKOB Ha KIIeT4aToi Gymare.

Teopema IMTudaropa. [Ipumenerne Teopemsl [Indaropa npy pelieHHH MPaKTHYECKUX 3a1a4.

CuHyC, KOCHHYC, TAHTEHC OCTPOro yIjla IpPSMOYTOJIBHOTO TpeyroibHHKa. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKAECTBO. TpuroHoMerpruieckue Gynkuuu yrios B 30, 45 u 60°.

BrrcaHHBIE ¥ HEHTPAIBHBIE YIIIBI, YTOJI MEXIY KacaTeabHOH M XOPAOH. YTIJbl MEXIy XOpJAaMu U
CeKylIMMH. BrHcaHHBle W OIKMCaHHBIE 4YETHIDEXYTOJBHMKA. DB3anMHOEe paclojoXeHHE IBYX
okpyxHocTeil. Kacanue okpyxHocTei. O01me KacaTeIbHBIC K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, xocuHyc, tarenc yrioB oT 0 go 180°. OCHOBHOE TPHIOHOMETPHYECKOE TOXAECTBO.
®opMyiibl IPUBEACHHUS.

Pemenue TpeyroibHUKOB. TeopeMa KOCHHYCOB U TEOpEMA CHHYCOB. PeleHrue nMpakTHIeCKUX 3a1a4
C MCIIOJIb30BaHHEM TEOPEMbI KOCHHYCOB U TEOPEMBI CHHYCOB.

IIpeobpaszoBanue noaobus. Ilonobue cOOTBETCTBEHHBIX IEMEHTOB.

Teopema 0 IPOU3BEICHUH OTPE3KOB XOPJI, TEOPEMBI O IIPOU3BEICHUH OTPE3KOB CEKYIHUX, TEOpEMa
0 KBaJipaTe KacaTeJIbHOM.

BexTop, anmHa (MOIYyJb) BEKTOPA, COHANPABICHHBIC BEKTOPHI, IIPOTHBOMOJIOXHO HAIPaBICHHbIC
BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpallii Hajl BEKTOpamu. PasnoxeHue
BEKTOpa II0 JBYM HEKOJUIMHeapHbIM BekTopaM. KoopamHatel BekTopa. CKalsipHOE IIPOM3BEICHHE
BEKTOPOB, IPUMEHEHHE JJIs1 HAXOXKAECHUS JUIMH U YIJIOB.

JleKapTOBEI KOOPJMHATHl Ha IUIOCKOCTH. YPaBHEHHs! NPAMOH H OKPYKHOCTH B KOOpAHMHATaX,
HepeceyeHne OKPYKHOCTEN U NPSAMBIX. METO KOOPAHHAT U €r0 IPUMEHCHHE.

[IpaBusibHBlE MHOTOYTONBHHKH. JlnMHa OKpyXHOCTH. ['pamycHas u paauanHas Mepa yria,
BEIYMCJIEHHE JTMH YT OKpYyXHOcTe#. [Inomans kpyra, cekTopa, CerMeHTa.

JIBIKEHHS] IUIOCKOCTH M BHYTPEHHHE CHMMeETpuH GHIyp (371eMeHTapHBIE IIpeJICTaBJICHHUA).
ITapannensHbli neperoc. I1loBoport.

IIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSI TIIPOTPAMMBI YYEBHOI'O KYPCA
«'EOMETPUS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUS

JIMYHOCTHBIE PE3YJIBTATBI



JInuHocTHBIE  pe3yabTaThl OCBOGHHMS  IporpaMMmbl  ydebHoro kypca  «I'eomerpus»
XapaKTepU3yIOTCs:

1) naTpuoTHYecKoe BOCIHTAHHE:

IIPOSBIICHUEM HHTEpeca K IPOLUIOMY M HACTOSIEMY POCCHIHCKOM MaTeMaTHKH, II€HHOCTHBIM
OTHOLIEHHEM K JOCTHXXCHHMSIM POCCHHCKMX MaT€MaTHKOB M POCCHHMCKONW MaTeMaTHUYeCKOHM UIKOJBI, K
HCIIOBb30BAaHUIO 3TUX JIOCTHXKEHUH B IPyTUX HayKax M MPUKIAAHBIX cepax;

2) rpaxaaHcKoe U AYXOBHO-HPaBCTBEHHOE BOCIIUTAHHE:

FOTOBHOCTBIO K BBIIOJIHEHUIO OOS3aHHOCTEM TrpaJaHWHA W pead3allid ero Ipas,
HpPEJCTaBICHHEM O MAaTEeMaTH4YEeCKHX OCHOBaX (YHKIIMOHHPOBAHHS Ppa3IHYHBIX CTPYKTYp, SBJICHUH,
Ipoueayp IpaxXAaHCKOro oOmiecTBa (HalpuUMeEp, BBEIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXICHHUIO
STHYECKHUX NPOOIEM, CBSI3aHHBIX C MPAKTHYECKHM NPUMEHCHHEM IOCTHXKEHHM HAyKH, OCO3HAHHEM
BaKHOCTH MOPAJIbHO-3THYECKUX MPUHIUTIOB B IEATEIHHOCTH YUEHOTO;

3) TpyaoBoe BocUTaHHE:

YCTAaHOBKOH Ha AaKTHBHOE Yy4YacTHE B pEIICHHH NPaKTHUECKUX 3adad MaTeMaTHYeCKOH
HaIIpaBJIEHHOCTH, OCO3HAHHEM BaXXHOCTH MaTEeMaTHYeCKOro 0Opa30BaHUs HA MPOTSHKEHHH BCEH JKH3HH
JUIS ycllemHOH MpodecCHOHANBHOM NESTEIbHOCTH W Pa3BUTHEM HEOOXOMMMBIX YMEHHH, OCO3HAHHBIM
BbIOOpOM U MOCTPOSHHEM HHIAMBUIYAJIBHON TPACKTOPHH OOpa30BaHUSA W )KH3HCHHBIX INIAHOB C YYETOM
JIMYHBIX HHTEPECOB U 00IIECTBEHHBIX NOTPEOHOCTEIH;

4) 3cTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K SMONHMOHATHHOMY M 3CTETHUECKOMY BOCIPHSATHIO MaTeMaTHYECKHX OOBEKTOB,
3a/1a4, PEIICHUH, pacCy>KICHHM, yMEHHIO BUAETh MaTeMaTHUECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

S) HeHHOCTH HAYYHOr0 MO3HAHHUS:

OpHEHTAllMEH B JEATEIIBHOCTH Ha COBPEMEHHYIO CUCTEMY HAyYHBIX IIPE/CTaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs YEJIOBEKA, MPHPOALI U 00IIecTBa, TOHUMAHUEM MAaTeMaTUYeCKOH HayKH Kak
cdepsl YeI0BEYECKOH JESTENbHOCTH, 3TAllOB €€ Pa3BUTHS U 3HAYAMOCTH JUIS Pa3sBUTHS LHUBHIIH3AIMH,
OBJIaJICHUEM S3BIKOM MaTeMaTHMKHd M MaTeMaTUYeCKOH KyJbTYypoil KaK CpeACTBOM IO3HAHHS MHUDa,
OBJIAJICHUEM NIPOCTEHIINMH HaBBIKAMH HUCCIIEI0BATENBCKON AESITEILHOCTH;

6) ¢uznyeckoe BocnuTaHHEe, (popMHpOBaHHE KYJLTYPbI 310POBbS H 3MOHOHAJILHOIO
Osaromostydust:

TOTOBHOCTBIO IIPUMEHATH MAaT€MaTHYECKHE 3HAHHUS B HMHTEPECAX CBOErO 3J0POBbS, BEIACHHS
3l0poBoro ofpa3a XHM3HM (3I0pOBO€ IHUTAHHE, COATAHCHPOBAHHBIM pEXHM 3aHATHM M OTIBIXA,
peryisipHas ¢pu3nuecKas aKTHBHOCTB), CPOPMHPOBAHHOCTHIO HaBHIKA PEe(IEKCHH, IIPU3HAHUEM CBOETO
IpaBa Ha OMUOKY ¥ TaKOI'o JKe IpaBa JIPyroro YeIoBeKa;

7) 3Ko0JI0THYECKO€E BOCIIHTAHHE:

OpUEHTAlMeW Ha TPUMEHEHME MaTeMaTHYEeCKHUX 3HAHWHA JUIs pelieHus 3adad B 00JacTH
COXPAHHOCTH OKPYKaroWIEH Cpelpl, INITAHMPOBAHUS MOCTYIIKOB M OHEHKH MX BO3MOXHBIX IOCIIEACTBHIHA
JUI OKpY’KarOLlleH Cpelbl, OCO3HAHHEM II0OATBHOIO XapakTepa 3KOJOTHYECKHX MpoljeM U myTel ux
pEUICHNS;

8) aganTanus K H3MEHSIOIMAMCH YCJIOBHSAM COIMATLHOMN U MPHPOTHOM CPeabI:

TOTOBHOCTBIO K JEHCTBHSM B YCIOBHSX HEOINPEACNEHHOCTH, IOBBIIIEHUIO YPOBHS CBOCH
KOMIETCHTHOCTH Yepe3 NMPaKTUYECKYIO ACATEIBHOCTh, B TOM YHCIIE YMEHHE YUUThCS Y JIPYFHX JIOJEH,
npuoOpeTaTh B COBMECTHOM EATENFHOCTH HOBBIE 3HAHMS, HABBIKH U KOMIIETEHIIHH U3 OIBITA JPYTHX;

HEO0XOIUMOCTBIO B OPMHUPOBAaHUH HOBBIX 3HaHHM, B TOM 4HCiIe GOPMYIHpPOBATh HAEH, TOHSATH,
THIoTe3pl 00 OOBEeKTaX M SBICHHAX, B TOM YHCJIE paHee HEM3BECTHBIX, OCO3HABATh HOE(PHIUATHI
COOCTBEHHBIX 3HAaHHH ¥ KOMIIETEHTHOCTEH, IIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHTYALHIO, BOCIIPHHMMATh CTPECCOBYIO CHTYaIMIO Kak
BBI3OB, TPeOYIOINH KOHTPMEP, KOPPEKTUPOBATH IPHHAMAEMBIE PEINCHHUS U ACHCTBHS, GOPMYIUPOBATE H
OIICHHBATh PUCKH U MOCIEACTBUSA, GOPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATbBI



Ilo3HaBaTenbHBIC YHHBepcAIbHbIE y4eOHbIE AeiicCTBUS

ba3oBble JJornuyeckre AelcTBHSA:

BBIIBJIATD U XapaKTEpPH30BaTh CYIIECTBCHHBIC NMPHU3HAKH MATEMATHYECKUX OOBEKTOB, IMOHSTHA,
OTHOLICHUH MEXIy IOHATUSAMH, (OPMYJIUPOBATh OINpENCICHUS IOHATHHA, YyCTaHABJIUBaTh
CYLIECTBEHHBIN NPU3HAK KJIacCH(pHKaANHMK, OCHOBaHUS Uil 000OILICHHUS U CPaBHEHUS, KPUTEPUU
MIPOBOJAMMOI0 aHAJIN3A;

BOCIIpUHUMATH, (opMyaMpoBaTh M IPeoOpa3OBBIBATH CYXICHHS: YTBEPIAHTEJIbHbIE H
OTpHILATENbHbIE, €IUHUYHbIE, YACTHBIE U O0IINE, YCIIOBHBIE,

BBISIBJISITh MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M IIPOTHBOpEYHs B (aKkTax, JaHHBIX,
HaOMIOACHUSAX W YTBEPXKACHUSX, MpeAiaraTh KPUTEPUH JUISL BBIABJICHHS 3aKOHOMEPHOCTEH H
MPOTUBOPEUHIA;

JeJaTh BBIBOABI C MHCIONB30BAHHUEM 3aKOHOB JIOTMKH, JEAyKTUBHBIX M HMHIyKTHBHBIX
YMO3aK/IIOYEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

pa3dupaTh JOKa3aTelnbCTBA MAaTEMAaTHYECKHX YTBEPXKACHHH (IpsMble M OT IPOTHBHOIO),
IIPOBOJUTL  CAMOCTOATENBHO  HECIOXHBIE  J0Ka3aTelbCTBA  MareMaTH4YecKux  (axToB,
BBICTPAaWBaTh AapryMEHTalldiOo, IIPUBOAMTH NpPUMEpPhl M KOHTPIPHMEPH, O0OOCHOBHIBATH
COOCTBEHHBIE PAacCyKICHUS,

BBIOMpaTh cnoco® peileHHs y4eOHOHW 3agadd (CpaBHHBATh HECKOJBKO BapHAHTOB PEIICHHS,
BBIOMpaTh HaHOOJIee MOIXOAAIINM C YYETOM CAMOCTOSATENFHO BBIICTIEHHBIX KPUTEPHEB).

ba3zoBbie Hcc/IeN0BaTENLCKHE JAeHCTBHA:

HCNONb30BaTh BONPOCH KaK HCCIENOBATEIbCKHM HWHCTPYMEHT TO3HAHHS, (POPMYJIHPOBATH
BONPOCEH], (PUKCHPYIOLIHE IPOTHBOPEYHE, IIPOOJIEMY, CAMOCTOSTENIHO YCTAHABIMBATH HCKOMOE H
JaHHOE, (POPMHUPOBATH THIIOTE3Y, APIYMEHTHPOBATH CBOIO MIO3UIHIO, MHEHHE;

IIPOBOJIUTH MO CaMOCTOSATENBHO COCTaBJICHHOMY IIJIaHY HECJIOXKHBIA JKCIIEPHMEHT, HEOOJIbIIOE
UCCIICIOBAHUE [0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHYECKOro OOBEKTa, 3aBHCHMOCTEH
00BEKTOB MeXTy co00it;

CaMOCTOSTENIBHO (opMyIHpoBaTh OOCOOIIEHHST W BBIBOABI II0 DE3yJibTaTaM IPOBEAEHHOIO
HaOJIIOIeHNs, HCCIIEIOBAaHUS, OLEHUBATh OCTOBEPHOCTH MOJYUYSHHBIX Pe3yJIbTaTOB, BHIBOJOB H
000011IeHNd;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BHUTHE MpPOIECCa, a TAaKXKe BBLIBHIaTh MPEIIOIIOKEHUS O €ro
Pa3BUTHH B HOBBIX YCJIOBHSIX.

Pa6ora ¢ undopmanmeii:

BBIABJIATh HEAOCTAaTOYHOCTh M H3OBITOYHOCTh HHGOPMAIWMH, TAaHHBIX, HEOOXONHMBIX I
peLICHUS 3a/1a4H;

BBIOMpAaTh, aHAIM3UPOBATh, CHCTEMATU3UPOBATh K HHTEPIPETHPOBATH HHOOPMALUIO Pa3IMUHbIX
BUJIOB ¥ (OPM TIpE/ICTABICHHUS,

BBIOHpaTh GOpMy IpeACTaBIeHHs HHGOPMAIHH U HILTIOCTPHPOBATh PEIIAEMBIE 3a][a4l CXEMaMH,
avarpaMMamu, HHoi rpadukoil ¥ UX KOMOHHAILIUAMH;

OLICHMBAaThb HAA&XKHOCTh HWHPOPMALIMH IO KPUTEPUSM, NPCIIOKCHHBIM YUHTEIIEM HIIH
chOpMyJIMPOBAHHBIM CaMOCTOSTEIBHO.

KomMyHuKaTHBHbIE yHHBepCcaJIbHbIE Y4eOHbIE qeHCTBHA:

BOCIIPUHHMATh U (POPMYIIHPOBATh CY>KACHHUS B COOTBETCTBHH C YCIOBUSMH H IIEJIAMH OOIIECHHS,
SICHO, TOYHO, TPaMOTHO BBIPA)XaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MUChMEHHBIX TEKCTAX, ABaTh
NOSICHEHHSI 10 X0y PELICHHUS 3a7]aull, KOMMEHTHPOBATH MOJTy4YeHHBIH pe3yIbTarT;,

B Xone OOCyXIeHHs 3aJaBaTh BOIPOCHI II0 CYINECTBY OOCYXXAaeMOH TEeMbl, HpPOOIEMBI,
pelaeMoil 3aJa4M, BBICKA3bIBaTh MJEH, HAIlEJICHHBIE HAa NOWCK PEIICHHS, COMOCTABJIATH CBOH
CYXJIEHHUS C CYXACHUSMH JPYTHX YYaCTHHKOB AWasiora, oOHapy»XHMBaTh Pa3jHude U CXOJICTBO
TIO3MIUH, B KOPPEKTHOH dopme GOpMYTHPOBATH Pa3HOTIIACHS, CBOU BO3PAXKEHHUS;



® [PEICTaBNATH pe3yJbTaThl pEIICHHS 3aJa4d, OKCIEPUMEHTa, HCCIEAOBaHMs, IIPOEKTa,
CaMOCTOSATENBHO BHIOHPATh (POpMaT BBHICTYIUICHHUS C YUETOM 3a/a4 MPE3CHTAIHN H 0COOCHHOCTEH
ay IATOPHH;

® [OHMMATh M HCIOJIb30BaTh IPEUMYIIECTBA KOMAHIHONH ¥ WHIUBUIYaIbHOH pabOThI MpH
peleHrH y4eOHBIX MaTeEMaTHYECKUX 3a/1ay;

® [IPUHUMATh L€ COBMECTHOH AEATENBHOCTH, IUIAHMPOBATh OPraHU3alUI0 COBMECTHON paboTHI,
pacnpenenste BuAbl paboT, OroBapHBaThCs, OOCYXZaTh NpoOLECC W pe3ysbTaT paboTh,
0000111aTh MHEHHS HECKOJIBKHX JIIOIEH;

® y4YacTBOBAaTh B IPyNIOBBIX (popMax paboOThI (00CYkKIeHHUS, 0OMEH MHEHUSAMHM, MO3TOBBIE IIITYPMBI
U JIpyrue), BBIIOJHSATH CBOIO 4acTh pabOThHl U KOOPAMHHPOBATH CBOM ACHCTBUA C JOPYTHMH
YWICHaMH KOMAaH[bI, OIIEHMBATh KAuyeCTBO CBOETO BKJIa#a B OOLIMH MPOIAYKT IO KPHTEPHSM,
c(OpMYIHPOBaHHBIM YUYACTHUKAMH B3aUMOICHCTBHS.

PeryasiTuBHbIe YHHBepCA/IbHBIE Y4eOHbBIE AelicTBHA

Camoopranmsanus:
® CaMOCTOSATEJIBHO COCTaBIIATH IUIaH, AJTOPUTM pELICHUs 3a1aud (WJIH €ro 4acTh), BHIOHPATh
crnoco6 peleHuss ¢ y4YETOM HMEIOIMIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHpOBAaTh U KOPPEKTHPOBATh BApUAHTHI PEIIEHHH ¢ yUETOM HOBOM HH(pOpMAaLIUH.
CaMoOKOHTPOJIb, SMOIIHOHAILHbII HHTEJIEKT:
e BJIAIETh CrHocobaMM CaMONPOBEPKH, CaMOKOHTpPOJIL Mpolecca H pe3ysibTara pelIeHHs
MaTeMaTHYeCKOH 3a7auu;
® MpeABUACTh TPYAHOCTH, KOTOpblE MOTYT BO3HHMKHYTH NpH pElIeHHHd 3aJa4d, BHOCHTH
KOPDPEKTHBBl B JCATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, HaWJEHHBIX OMHMOOK,
BBIABIIEHHBIX TPYJHOCTEIH;
® OLEHHUBATh COOTBETCTBHE pe3yJIbTaTa ACATEILHOCTH NOCTABIEHHON LEH U YCIOBHAM, OOBICHSTD
IOPUYHHBl JOCTHXKCHHS WJIH HEIOCTHIKEHHS HENH, HaXOAWUTh OHMOKY, [aBaTh OIEHKY
IpHOOPETEHHOMY OTBITY.

INPEJMETHBIE PE3YJIBTATHI

K koHny 06yyenus B 7 kiacce 00y4arOMUACs MOIyYUT CIEAYIOINE PSAMETHBIE pe3yIbTaThl:

Pacno3naBaTh M3ydeHHBIE TeOMETpHYECKHE (DUTYpBI, ONPEAEIATh MX B3aMMHOE pAcCIIOJIOXEHHE,
n300paxkaTh reoMeTprdecKre (GUryphl, BHITOJHATE YEPTEXH 110 YCIOBHIO 3a1a4u. M3MepaTh IHHEHHbIE H
YIJIOBBIE BEIMYUHEL Pemars 3a1aun Ha BHIYUCIICHHE JITHH OTPE3KOB M BEJIMYHH YTJIOB.

Jenate rpyOyio OLEHKY JIMHEHHBIX U YIJIOBBIX BEJIMYHMH IPEIMETOB B PEATBHOHN KU3HH, pa3MEPOB
MPUPOIHBIX 00BEKTOB. Paznuyark pasMepsl STUX 0OBEKTOB IO MOPSIKY BETHUHHEIL.

CTpouTh UepTeXU K TEOMETPUUYESCKHM 33/1a4aM.

[lonp30oBaThcs MpH3HAKaMH paBEHCTBA TPEYTOJILHUKOB, MCIONB30BaTh IMPH3HAKA H CBOWMCTBA
paBHOOEIPEHHBIX TPEYTOJIHHUKOB IPH PEIICHUH 33/1a4.

[IpoBOIUTE TOrHYECKUE paccy XIEHHS C UCIIOIb30BAHHEM T'€OMETPHUECKHX TEOPEM.

Ilonwp3oBaThbes MPH3HAKAMH PABEHCTBA NPSMOYTOJNBHBIX TPEYTOJBHHKOB, CBOWCTBOM MEIHAHEI,
IIPOBEAEHHOM K TMIIOTEHY3€ NPSAMOYTOJIBHOTO TPEYTOJIbHHKA, B PEIICHHU I'€OMETPUIESCKHX 3a/1a4.

OnpenensaTs napauIeNbHOCTD NMPSAMBIX C MOMOIIBIO YIJIOB, KOTOPBIE 00pa3yeT ¢ HUMH CeKyIas.
OnpenensaTs NapaieIbHOCTh NPSAMBIX C TOMOIIBIO PABEHCTBA PACCTOSHHUN OT TOYEK OIHOM TPSIMO 10
TOYEK APYIroM MpIMOH.

Pemarp 3agaun Ha kieryaroii 6ymare.

IIpoBOIUTH BBIMUCIICHHS B HaXOAUTh YUCIIOBBIE U OyKBEHHBIE 3HAYCHHUS YIJIOB B FEOMETPUUYECKUX
3a/a4ax C HCIIOJNB30BAHUEM CYMMBI YIVIOB TPEYTrOJIBHUKOB M MHOTOYTOJBHHKOB, CBOMCTB YIJIOB,




00pa30BaHHbIX NPH NIEPECEUECHHH JBYX NApALIENBHEIX IIPIMbIX CeKyInel. Pemarts IIPAKTUYECKHE 3a1a4YM
Ha HaXO0X/IEHHUE YTJIOB.

BriazeTh MOHSTHEM reOMETPHYECKOTO MECTa TOYEK. YMETh OMpeAeNsTh OHCCEKTPHCY yIiia
CEpPEANHHBIN MEePIECHIUKY AP K OTPE3KY KaK reOMETPUIECKHE MECTA TOYEK.

QopMy/TMpPOBAaTH ONPENENeHUs OKPYX)KHOCTH H Kpyra, XOpAbl M JHAMETPAa OKPYXKHOCTH,
T0JIb30BaTECS UX CBOMCTBAMH. Y METh IPUMEHSATH 3TH CBONCTBA [IPH PELIECHMH 3a/a4.

Bragers moHATHEM ONMCAaHHON OKONIO TPEYrONBLHHMKA OKPY)KHOCTH, YMETb HAXOIHThH €& LEHTP.
Ionb30BaThest pakTamu 0 TOM, YTO GHCCEKTPHCHI YITIOB TPEYTOIBHUKA NIEPECEKAIOTCS B OMHOMN TOUKE, H
0 TOM, YTO CEPEAUHHBIC IEPIICHAMKYJIAPBI K CTOPOHAM TPEYrobHHKA IIEPECEKAIOTCS B OJTHOM TOUKE.

Brazete noHsTHeM KacaTebHOMN K OKDYIKHOCTH, TIONB30BATHCS TEOPEMOH O TIEPIICH/MKY ISPHOCTH
KacaTeJIbHOM ¥ paJnyca, IPOBEAEHHOIO K TOYKE KaCaHus.

ITonb3oBaThest NPOCTEHIIMMU T€OMETPHYECKMMH HEPABEHCTBAMH, HOHMMATh MX IPAKTHUECKHEt
CMBICIL.

IIpoBOANTE OCHOBHBIE TEOMETPHYECKHE IOCTPOSHHS € IIOMOMIBIO IUPKYJIS U JTHHEHKH.

K koHIty 00y4eHus B 8 Ki1acce 06ydarOmpiics Oy YT CIeLyONIHE IPEIMETHBIE Pe3yIbTAThI:

PacrosnaBaTh OCHOBHBIE BHIBI YETHIPEXYTOILHUAKOB, HX 3JIEMEHTHI, II0Jb30BATHCS UX CBOMCTBAMHU
IIPY PELICHUH T'€OMETPHUECKHX 3a71ay.

ITprMeHsTs CBOMCTBA TOUKH NepeceueHUs: MeAuaH TPEyToIbHIKA (IIEHTPa Macc) B PELICHUH 3a/ay.

BnazeTs MOHSTHEM CpesiHEl JMHHM TPEYrOJIBHHKA W TPAEUHH, MPHMEHSTh HX CBOKCTBA IIPH
PCLICHHH TeoMeTprYeckux 3anad. [lonpsoBarecsa Teopemoii Daeca U TeopeMoii 0 IPONOPIMOHAIBHBIX
OTpe3Kax, MIPUMEHAITE HX JUIS PEIIeHHs IPAKTHYECKHX 3a]ay.

lIpuMeHSTh NpU3HAKH IOJOOHS TPEYTOJIBHAKOB B PELIEHHH T€OMETPHYECKHUX 3a/1a4.

Hons3oBatbest Teopemoit ITmdaropa mwis pelieHHs reoMeTPHYECKHX H IPAKTHYECKAX 3a7au.
Crponts MaTeMaTM4ecKylo MOJeNs B NpPAKTHYECKHX 3ajjadaX, CAMOCTOSITENBHO Je7aTh 4YepTéX H
HaXOJUTh COOTBETCTBYIOIIHE JTHHBL

Branetb NoHATHAMH CHHYCa, KOCHHYCA H TAHT'€HCA OCTPOrO yIJIa IIPSMOYTOIBHOIO TPEyrOIbHHAKA.
[Tonb30BaTECA STUMH MOHATHSIMHE ISl PEIEHHs IPAKTHYECKUX 3aad.

BeraucnsTs (pasnuuHbIME €oco6aMu) IUIOM@Ah TPEYTOJNbHMKA M IUIOMATH MHOIOYTOJNBHBIX
¢uryp (mome3ysce, rae Heo6X0aUMO, KambKyaATOpoM). IIpHMEHSTH IIOJIyYeHHbIE YMEHHUS B
IIPaKTHYECKHX 3a1a4aX.

Bragers moHATHSAMYM BIHMCAHHOTO M LEHTPAILHOTO yIJia, MCMONB30BaTh TEOPEMbI O BIHCAHHBIX
yriax, yriax Mexay XopAamu (CeKyIMMH) H yIJIe MEeXTy KacaTelbHOM ¥ XOpAOH IpH pelIeHHH
reOMETPHYECKUX 3a/1ay.

Bnaners mNOHATHEM ONHCAaHHOrO YETBIPEXYTOJbHMKA, HPHUMEHSITH CBOMCTBA OIMMCAHHOTO
YETHIPEXYTOJILHUKA DU PEUICHUH 3a/1a4.

IIpuMeHsTs MOJTyYeHHbIE 3HAHWS HA IPAKTHKE — CTPOHMTh MATEMaTHYeCKHe MOJEH IS 3a7ad
peanbHOH JKH3HH M [POBOJUTL COOTBETCTBYIOIME BHIYHCIECHHS C IPUMEHEHHEM MOJ00HA H
TPHTOHOMETPHH (TI0JIb3YACh, I/Ic HEOOXOAUMO, KAIBKYJIATOPOM).

K koHIiy 06y4enus B 9 kiiacce 06y yaromHiics IOy YUT CIEIyIOIIHE IPEIMETHBIE Pe3yIbTATHL:

3HaTh TPUTOHOMETPUYECKHE (YHKIHH OCTPHIX YIVIOB, HAXOMMTH C HMX NOMOIIBIO Pa3IH4HBIC
3JIEMEHTBI NIPAMOYTOJIBHOTO TPEYTroJIbHAKA («PEMIEHHE NPAMOYTONBHBIX TPEYTOJLHUKOB» ). Haxomuts (c
NIOMOIIBIO KaIbKYIATOpA) ATMHBI U YIJIbI Ul HETA0IMYHAIX 3HAYCHUH.

Honp3oBatbes (opMynaMH NPHBECHHS W OCHOBHBIM TPHTOHOMETPHHYECKHM TOXIECTBOM JUIS
HaXOXICHHS COOTHOIIEHHH MEXIYy TPUTOHOMETPHYECKMMH BEIHMUMHAMH.

Hcnons3oBate TeopeMbl CHHYCOB H KOCHHYCOB [UIi HAXOXKACHHS pa3sIHYHBIX OJIEMEHTOB
TPEYTOIbHHKA («PELIEHHE TPEYTONBHUAKOBY ), IPUMEHATH HX IIPH PEIIEHMM TeOMETPHUECKHX 3a/1ad.

Branets noHATHAME NpeoOpa3oBaHus MOAOGHS, COOTBETCTBEHHBIX 31EMEHTOB MOTOOHBIX (HIYP.
Ionp3oBaTbest CBOHCTBAME TOJOGHS IPOM3BOJIBHBIX QUTYP, YMETh BEIMHUCISTS JUIMHBI M HAXOIUTh yTIIBI
y monobHsIx ¢uryp. Ilpumensats cBolcTBa MOZOOHS B NPaKTHYECKUX 3a]auyaX. YMeTh NPHUBOIUTH
NPUMEPHI IOAOOHBIX QHUIYp B OKPYKAIOIIEM MHUPE.




Ilonb30BaThCst TeopeMaMH O IPOU3BECHAN OTPE3KOB XOPJ, O MPOH3BEACHHH OTPE3KOB CEKYIHUX, O
KBaJipaTe KacaTeIbHOM.

TTonb30BaThCsl BEKTOPaMH, IOHUMATh HX TEOMETPHUECKHH M (GH3HYCCKH CMBICI, IIPHMEHSTH HUX B
PCLICHUH T€OMETPHYECKHX H (Qu3nyecKux 3a1ay. [IpHMEHSTh CKAIsPHOE MPOU3BEEHHE BEKTOPOB IS
HaXOXIEHHS JJIUH U YTJIOB.

ITonp30BaThCS METOIOM KOOPIMHAT HA IUIOCKOCTH, TIPUMEHSATH €r0 B PELICHAH FEOMETPHUUYECKUX U
IIPaKTHYECKUX 3ajad.

Bnanets nNOHATUSAMH NpPaBHJIBHOTO MHOTOYTONBHHKA, UTHHBI OKPY>KHOCTH, JJIHHBI JyI'H
OKPY’KHOCTH ¥ paJMaHHOH MEpbl yI/la, yMETh BBIYHCIIATH IUIOMAAb Kpyra M €ro 4actei. IIpuMeHsTh
TIOJIyYE€HHBIC YMEHHS B IPAKTHYECKUX 3a4a4ax.

Haxonute ocu (MM LEHTpPBI) CHMMETPHH QHIYp, IPAMEHSTH JBHKEHUS IIOCKOCTH B IMPOCTEHIIIHX
CIIyJasix.

IIpuMensTh nosTyveHHsle 3HAHUS Ha NPAKTUKE — CTPOMTh MATEMAaTHYECKHE MOJENH JUIS 3a1ad
PCATbHOM JKH3HA M MPOBOJWTh COOTBETCTBYIOINME BBIYHCIEHHS C NPHMEHEHHEM NOAOGHS U
TPUrOHOMETPHYCCKHX QYHKIWMH (MONB3YSCh, Iie HEOOXOAUMO, KAILKYIATOPOM).
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YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOIO HPOLECCA:

OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI ISl YYEHHKA:

* 'eomerpus: 7-i kiacc: 6a3oBBIif ypoBeHb: ATaHACSH JL.C., Byry3o0s B.®. u ap. I'eomerpus 7 — 9.
Y4eOHHK 11 0611e06pa30BaTENBHBIX YUPEKICHHH. M. : IIpocemenue, 2014.

* 'eomeTpus: 8- kiace: Ga3oBblit ypoBens: M ATanacsn JLI.C., Byty3os B.®. u ap. I'eomerpus 7 —
9. YueOuuk 1y1s 061eo6pazoBaTenbHbIX yIpeskaeHuit. M.: IIpocBemenue, 2014.

* I'eomeTpus: 9-i xitace: 6a30BbIH YpoBeHB: ATaHACAH JI.C., Byty30B B.®. u np. I'eomerpus 7 — 9.
YueOHHUK 115l 061Ie00pa30BaTENBHEIX YUPEKICHHH. M.: [Ipocemenue, 2014.

METOJAUYECKUE MATEPUAJBI 1JIS1 YYUTEJIS:

1) Teomerpus: 7-i kinacc: 62308t yposens: Aranacsn JI.C., Byrysos B.®. u ap. I’ eomeTpus 7 —
9. Yuebnuk utst 061meobpa3oBaTebHbIX yupexaenui. M.: [Ipocsemenue, 2014,

2) Teomerpus: 8-if kiacc: 6a3oBbIit yposerb: M Aranacsn JI.C., Byrysos B.®. u ap. I'eomeTpus
7—9. Yuebnuk 1s 061eo6pa3oBaTebHbIX yupexaenuii. M.: [Ipocsemienne, 2014.

3) Teomerpus: 9-it kiacce: 6a30BbIi yposenb: AtanacsH J1.C., Bytysos B.®. u ap. l'eomerpust 7 —
9. YuebHuK Jutst 06111€06pa30oBaTeIbHbIX yupexaenun. M.: Ilpocseinenne, 2014,

4) Teomerpns. JlunaKTuyecKie marepuanbl. 7 knacc/ b. I'. 3us, B. M. Meiinep. — 20-e uzz. — M.
IIpocBemenwue, 2014.- 127c¢.

5) Teomerpus. Junaxtrueckue marepuanst. 8 knace/ B. I'. 3us, B. M. Meiinep. — 13- uzn. — M.:
ITpocsemenwue, 2010.- 159c¢.

6) Teomerpus. Jlunaxtuyeckue matepuansl. 9 kiace/ b. I'. 3us. — 18-¢ uzn. — M.: [Tpoceemmenne,
2016.- 127c.

7) Teomerpus. JlunakTaueckue Marepuansl. 7 krace/ H. b. Mensaukosa, I. A. 3axaposa. — M.
N3natensctBo «Dx3amen», 2013.- 143c.

8) Teomerpus. JunakTuueckue marepuanel. 8 xiace/ H. b. MensHukoBa, I'. A. 3axapoBa. — 8-¢
u3., nepepab. u gom. — M.: U3parenscrso «OK3amen», 2019.- 143c.

9) Teomerpus. Muuaxktaueckue Matepuansl. 8 kiace/ H. b. Menbhukosa, I'. A. 3axaposa. — M.:
HsparenberBo «Ok3amen», 2019.- 142c.

A PPOBBIE OBPA30BATEJIBHBIE PECYPCBHI M PECYPCHI CETH HUHTEPHET:
bubnuorexa IIOK https://m.edsoo.ru/




