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IMNOACHHUTEJIBHAS 3AIIMCKA

I'eomeTpusi Kak OJUH W3 OCHOBHBIX Da3JElIOB LIKOJBHOM MaTeMAaTHKH,
HMEIOLIMI CBOEH IIENIbI0 00ECTIeUnTh M3YyUYEHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOUICHUH W B3aUMHOE pAacrOJIOKCHHE, ONHpPAeTcss Ha  JOTHYECKYIO,
JI0Ka3aTeNbHYI0 JIMHUIO. [[eHHOCTh M3y4eHUs] TEOMETPHM Ha YPOBHE OCHOBHOIO
obuiero o0pa3oBaHMs 3aKIIOUYAETCS B TOM, YTO OOYUArOMMNACA YUUTCS IPOBOAUTH
JI0Ka3aTebHbIC PACCYKACHUSA, CTPOUTD JIOTHYECKUE YMO3AKIIIOUEHUS], JOKa3bIBATh
UCTUHHBIE YTBEPKACHUA M CTPOUTH KOHTPIPUMEDPHI K JIOXKHBIM, IIPOBOJIUTH
pPacCy:KICHHUS «OT IPOTHBHOIO», OTJIMYaTh CBOMCTBA OT  IIPU3HAKOB,
(bopmynupoBaTh 0OpaTHBIC YTBEPIKICHUS.

Bropoii uenpr0 H3y4yeHHs TEOMETPHM SABJIAETCA MCIONb30BAHME €€ Kak
MHCTPYMEHTA TIPHU PEIIEHUWH KAaK MAaTEeMATHYECKHX, TaK M NPAKTHYECKHX 3ajad,
BCTPEYAIOUIMXCS B peanbHOM ku3HH. OOy4aromMHCs JOMKEH HAay4HUThCS
OUpEAENIUTh FeOMETPUYECKYIO0 (DUrypy, OMHMCaTh CIOBaMHU JAHHbBIA YepTEX WU
PHUCYHOK, HAHTH IJIOIIAb 3EMEIbHOI0 y4acTKa, PacCYUTaTh HEOOXOAUMYIO JJIUHY
ONTOBOJIOKOHHOrO kabens wiau TpeOyeMble pa3sMephbl rapaxa [uig aBTOMOOHII.
OTOMY COOTBETCTBYET BTOpAsi, BBIUYMCIHMTENBHAS JIMHUS B U3YYCHUH TEOMETPHH.
IIpu pemieHuu 3amay MPaKTUUECKOTO XapakTepa OO0y4arOMIMHCSH YYMTCS CTPOHUTH
MAaTeMaTUUYECKUE MOJENM PEAIbHBIX IKU3HEHHBIX CUTYyalu#d, IPOBOAUTH
BBIYMCIICHHS U OLICHUBATh aJIeKBATHOCTD MOJYYEHHOIO pe3yJIbTaTa.

KpaiiHe BaxHO MOTYEPKUBATH CBA3M TEOMETPHH C JOPYTMMHU Yy4eOHBIMU
IIpEAMETaMH, MOTHUBUPOBAThH MCIIOIB30BATh ONPENEICHUSI T€OMETPHYECKUX (PUTYp
Y IOHATUH, JEMOHCTPUPOBATh NMPHMEHEHHE MOJYYCHHBIX yYMEHHH B (u3uke U
TEXHHUKE. OTH CBA3M Haubonee spKO BUAHBI B TeMmax «BekTopbi»,
«TpuroHomerpuueckue COOTHOWIEHUA», «Merong koopauHaT» U «Teopema
[Tudaropar.

Yuebublii kypc «l'eoMeTpusi» BKJIIOYAET CIEAYIOUIME OCHOBHBIE pa3eilbl
cogepxanun: «l'eomerpuueckue ¢urypel ¥ Mx CcBoiicTBan, «lM3MepeHue
reOMETPHUYECKUX  BEIMYUH», «JeKapTOBBl KOOPAMHATBI HA  IUIOCKOCTHY,
«BekTopbl», «/IBmKeHus mi1ockocTuy, «I[Ipeobpa3zoBanus mogo0us.

Ha u3yuenue yuebHoro xypca «I'eomerpus» orBoautcs 204 gaca: B 7 kiacce
— 68 yacoB (2 yaca B Henenw), B 8§ knacce — 68 vacos (2 yaca B Henenw), B 9
Kiacce — 68 yacoB (2 yaca B HEZIEIIO).



COJEP KAHUE ObYUEHMUSA
7T KJIACC

HayvanbHbie noHATHA reoMeTpuu. Touka, psamMasi, OTpe30K, JIyd. Yrou. Buis
yrioB. BepTukanbHbie M CMEXHbIe yribl. buccekrpuca yrma. JlomaHas,
MHOrOYroJibHUK. ITapannensHoCTs U NEPNEeHAUKYIIPHOCTh NPSIMBIX.

CummerpuuHbie  (Qurypsl. (OCHOBHBIE CBOMCTBA OCEBOM CHUMMETPHM.
[IpuMepbl CHMMETPHUH B OKPYXKAKOUIEM MUPE.

OCHOBHBIE TIOCTPOEHHUA C NMOMOIIBIO LMPKYJIA M JIMHEWKH. TpEeyroybHHK.
Bricora, Mmeuana, OuccekTpuca, UX CBONCTBA.

PaBHOOEApEHHBII ¥  paBHOCTOPOHHMN  TpeyroibHUKH. HepaBeHCTBO
TPEYroJbHUKA.

CBoiicTBA ¥ MpPU3HAKH pPaBHOOEAPEHHOro TpeyroidpHuka. Ilpuznaku
PABEHCTBA TPEYIOJIbHUKOB.

CBo¥iCTBa U MPHU3HAKK MapaJle/IbHbIX NpsAMbIX. CymMMa yIiiOB TPEYTOJbHUKA.
BHeurnue yrisl TpeyroinbHHUKa.

[IpssmoyTonpHBIH  TpeyrodbHUK. CBOWCTBO MeAMAaHbI MPSIMOYTOIBLHOTO
TPEyroNbHHKa,  IpOoBEeAEHHOM Kk  rumoreHyse. IlpusHaku  paBeHCTBa
TIPSAMOYTOJIBHBIX TPEYTONbHUKOB. 1IpAMOYroNIbHBIN TPEYroabHUK C YoM B 30°.

HepaBeHcTBa B T€OMETpHHM: HEPAaBEHCTBO TPEYTONbHHWKA, HEPABEHCTBO O
JUTMHE JIOMAHOH, Teopema 0 OoblIeM yrie U OOonbLIeH CTOPOHE TPEYTONBHHKA.
[leprieHAUKYIAp ¥ HAKJIOHHAS.

I'eomeTpuueckoe MecTo Touek. buccekrpuca yria U CepeIWHHBIN
HEePIEHIUKYIIAP K OTPE3Ky Kak TeOMETPHUYECKHE MECTa TOUEK.

OKpyXHOCTb H Kpyr, XOpJa W JuaMmerp, HuxX cBoicra. B3aumHoe
PacHoIoKEHHE OKPY)KHOCTH U mpsaMon. KacarenpHas U cekylias K OKPYKHOCTH.
OKpy>XHOCTb, BIMCaHHAs B Yyroj. BroucaHHas M ONUCAHHAsA OKPYXHOCTH
TPEYrOJIbHUKA.

8 KUIACC

Yerpipéxyronsauky. [lapannenorpaMm, ero npu3Haku U CBOMCTBA. YacTHeie
Clyuayd TapanienorpaMMoB (TIPSMOYIOJbHUK, poMO, KBajapar), MX NPU3HAKU H
cBoiicTBa. Tpameuus, paBHOOOKas Tpaneuus, €€ CBOMCTBA M IIPU3HAKU.
[IpsaMoyronbHas Tpaneuus.

Meroa yasoenusi meauansl. LlenrpaneHas cummerpusa. Teopema Paneca u
TEOpeMa O TPOMOPIIMOHANBHBIX OTPE3KaX.

CpeaHue TUHUM TPEYTOJIbHUKA M Tpanenuu. L{eHTp Mace TpeyronbHuKa.

[Tonobue TpeyronbHUKOB, kod(h(duuueHT nopodus. I[lpuzHaku mnomodus
TpeyroibHUKOB. [IpuMeHeHne noaoous NpH pelIeHnH TPaKTUIECKUX 3a/1ay.



CpolictBa mnowaaed reomerpuueckux ¢uryp. Popmyasl Ans MIomagu
TPEYroJlbHMKa, Mapainenorpamma, pomba M Tpaneuuu. OTHOIIEHHE IIOIIAAEH
nogo0HBIX GuUryp.

Brryucnenue miomaneid TpeyrolbHUKOB U MHOTOYTOJIBHMKOB Ha KJIETYATOH
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl [ludaropa npu pemeHnu
NPAKTUYECKUX 3a/a4.

Cunyc, KOCHHYC, TaHI€HC OCTPOr0 Yyrjia MPSIMOYTOJLHOIO TPEYrONbHHKA.
OCHOBHOE TPHIOHOMETPHYECKOE TOXKACCTBO. TpHTOHOMETpHYECKHE (YHKIIUH
yrioB B 30, 45 u 60°.

BrivcanHble M UEHTpajbHBIE YIJIBI, YrOJ MEKIY KacaTellbHOM H XOpPJIOH.
Yroel  MexAy XopaaMH M CeKyIIMMH. BhucaHHble M OINHMCAHHBIE
YCTRIPEXYTONbHUKY. B3auMHOe pacnonokeHue IBYX OKpyxkHocTed. Kacanue
okpyxHocTel. Ob1ue kacaTelbHbIe K ABYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tanreic yraoB ot 0 go 180°. OcnoBHOe
TPUTOHOMETPHYECKOE TOXKAECTBO. POPMYIIbI IPUBEHACHHUA.

Pemienue TtpeyronbHukoB. Teopema KOCHHYCOB M TeOpeMa CHHYCOB.
Pemienne npakTHYecKHX 3ajJa4 C HCIOJIb30BAHHEM TEOPEMbI KOCHHYCOB U
TEOPEMBI CHHYCOB.

IIpeobpazoBanue nopodus. [Togodue COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o0 mnpousBeneHUM OTPE3KOB XOPHA, TEOPEMBI O IPOU3BEACHUH
OTPE3KOB CEKYILHX, TEOPEMA O KBaAPATE KacaTeIbHOM.

Bekrop, ommmHa  (MOAyJab)  BEKTOpa,  COHAINPABIIEHHBIE  BEKTODHI,
NPOTHUBOIIOJIOXKHO  HAlPABICHHBIE  BEKTOPBI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OIEpaLMU HaJ BEKTOpaMu. Pa3ioxkeHHe BEKTOpa MO JBYM
HeKoJuiMHeapHbIM BekTopaM. Koopaunatel BekTopa. CkalspHOe NpPOHU3BEACHHE
BEKTOPOB, MPUMEHEHHE JUI HAXOXKIEHUS IJIMH U YTTIOB.

JlekapTOBBI KOOPJMHATEI HA IUIOCKOCTH. Y PaBHEHUS MPSAMON U OKPYXKHOCTH
B KOOpJMHATAX, IEPECEUCHUE OKPYKHOCTEH M MpsAMBIX. METoJ KOOPJUHAT U €ro
IIPUMEHEHHE.

ITpaBunbHblE  MHOrOYroibHUKM. JlnuHa okpyxkHoctd. I'pagycHass wu
paguaHHass Mepa yrila, BBIYMCIIEHME JUIMH OYyr OKpy:KHocrein. Iliowmans kpyra,
CEKTOpa, CErMEHTA.

JIBMXKEHHSA IUIOCKOCTH M BHYTPEHHHE CHMMETpUH (GUryp (dIeMeHTapHbIE
npezacrasnenus). [lapamiensHelit nepesoc. [ToBopor.



IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI
YYEBHOI'O KYPCA «'EOMETPHSI» HA YPOBHE OCHOBHOI'O
OBIIEI'O ObPA30BAHUSA

JUYHOCTHBIE PE3YJIBTATHI

JInuHoCTHBIE pe3yJbTaTbl OCBOCHHA IpOrpaMMbl y4eOHOro Kypca
«['eoMeTpUsA» XapaKTEPU3YHOTCA:

1) maTpHOTHYECKOE BOCIIHTAHHE:

NPOSIBJICHUEM HMHTEPECA K MPOUUIOMY M  HACTOAIIEMY DPOCCHHCKOM
MAaTeMaTUKH, I[ICHHOCTHBIM OTHOIICHMEM K JOCTH)KCHMAM  POCCHHCKHX
MAaTEMATUKOB M POCCHICKONM MaTeMaTHYECKOW IIKOJbI, K MCIIOJIb30BAHUIO DTHX
JNOCTHKEHUI B IPYTHMX HAYKAX U NPUKIAIHBIX Chepax;

2) rpaIaHCKOe U AYXOBHO-HPABCTBEHHOE BOCIIHTAHHE:

IOTOBHOCTBIO K BBITIOJTHCHHUIO 0053aHHOCTEH IpakJaHuHA M Peali3aliy ero
npaB, TMPEACTaBIEHHEM O MAaTEMaTHYeCKMX OCHOBAaX (DYHKIMOHHUPOBAHUA
pa3IUYHBIX CTPYKTYp, ABICHUH, MPOUENYp IPAKAAHCKOro obmiecTsa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKIEHHUIO 3TUUECKUX MPOOJIEM, CBI3aHHBIX
C MPaKTHYECKHM IPUMEHECHHEM TOCTH)KCHHH HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPaTbHO-3TUYECKHUX NIPUHLIUIIOB B IE€ATEIBHOCTH YYEHOTO;

3) Tpya0BO€ BOCIIHTAHHUE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YaCTHE B pEIIEHHM MPAKTHYECKUX 3axay
MaTEeMaTUYECKON HaIpPaBIEHHOCTH, OCO3HAHMEM BAaXHOCTH MATEMaTHYECKOIO
o0pa3oBaHMsI Ha TPOTSDKEHUH BCEH KM3HM Ul YCIIEIMHOH IIPO(ECCHOHAIBHON
NESITEIBHOCTA W PAa3BUTHEM HEOOXOAMMBIX YMEHWM, OCO3HAHHBLIM BBIOOPOM H
MOCTPOCHUEM MHIUBHAYAJIbHOM TPaeKTOPHUK 00Pa30BaHuUs M )KU3HEHHBIX IIJIAaHOB C
y4ETOM JIMYHBIX UHTEPECOB H OOLIECTBEHHBIX I0TPEOHOCTEH;

4) rcTeTHYECKOE BOCIIHTAHHE:

CIIOCOOHOCTRI) K  OMOLMOHANBHOMY X  OCTETHYECKOMY BOCHPHATHUIO
MaTeMaTHYECKHUX OOBEKTOB, 3a[a4, PELICHUH, PACCYXKICHWH, YMEHUI BHUICTH
MaTEeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOIO NMO3HAHMSA:

OpHCHTAMEH B JEATEIBHOCTH HAa COBPEMEHHYI0 CHCTEMY Hay4HBIX
npeacTaBieHuii 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS U€IOBEKa, IPUPOLI U
o0imecTBa, TMOHUMAHMEM MATEMATHYECKON HAayKH Kak cdepbl 4erIoBEYECKOH
NeITeNbHOCTH, ITAOB €€ Pa3BUTHUA M 3HAYMMOCTH Ul Pa3BUTHS LIMBUIM3ALINH,
OBJIAJICHHEM S3BIKOM MaTEMaTHKH W MaTEMaTHYECKOH KyJIbTYPOH KaK CPEICTBOM
NO3HAHUS MHUPA, OBJAJCHUEM IIPOCTEHIIUMH HABBIKAMM HCCIEN0BATEIHLCKOU
HESITENbHOCTH;

6) ¢usuyeckoe BOCHUTAHUE, (POPMHUPOBAHUE KYJILTYPHI 310POBbI H
IMOIMOHAIBHOIO 0JIArOMOYyYHA:



TOTOBHOCTBIO TIPUMEHITH MaTeMaTHYECKME 3HaHWs B MHTEpecax CBOCro
300POBbs, BEICHHS 3A0poBOoro obpasza KM3HM  (3I0pOBO€  IHTaHHE,
cOaaHCHPOBAHHEBIN pEXHMM 3aHSTHH W OTIbIXa, pErylspHas (Qusndeckas
AKTHBHOCTB), C(OPMHPOBAHHOCTHIO HaBbIKa peQIEKCHH, MPU3HAHHEM CBOErO
npaBa Ha OLIMOKY U TAKOI'0 JKe MpaBa IPYyroro 4enoBeKa;

7) 3KoJIOrHYecKOe BOCIUTAHME:

OpHEHTAMEH HA MPUMCHEHUE MAaTEMaTHYECKUX 3HAHUM Ul PEIICHHS 3a/1a4
B 00JIaCTH COXPAaHHOCTH OKpPY)KalOLEH Cpeabl, IUIAHUPOBAHMS ITOCTYIKOB H
OIEHKM WX BO3MOXHBIX MMOCIEACTBUM [Jis1 OKPYXarolleH Cpejbl, OCO3HaAHHEM
ri100aJpHOro XapakTepa 9KOJOrHYeCKUX NIPOo0JIeM U IyTeH UX PELICHHS,;

8) ajanTanMs K M3MEHAINUMCS YCJIOBHAM COLMAJbLHOH M IPHPOJHOI
cpeabI:

TOTOBHOCTBIO K JIEHCTBHSM B YCIOBHUSX HEONPENECIEHHOCTH, MOBBIIIECHHIO
YPOBHSI CBOCH KOMITETEHTHOCTH 4epe3 NPAKTUYECKYIO JEATEIBHOCTD, B TOM YHUCIIE
YMEHHE YYHMTHCS Y APYTHX JIoeH, mpuoOperarh B COBMECTHOM JAEATENBHOCTH _
HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIMH U3 OIIbITA APYIUX;

HEOOXOAMMOCTBIO B (OPMHMpPOBAaHMM HOBBIX 3HAaHUH, B TOM 4YHCIE
(hopmMyaupoBaTh UAEH, IIOHATHSA, TMIIOTE3bl 00 00BEKTAX U ABICHHUAX, B TOM YHUCIIE
paHee HEW3BECTHBIX, OCO3HaBaTh AePUIMUTHI COOCTBEHHBIX 3HAHMHA WU
KOMIIETEHTHOCTEH, IJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTEIO  OCO3HABATH  CTPECCOBYIO  CUTYalUI0, BOCIPHHHMATH
CTPECCOBYI0 CHUTYallMI0 KakK BBI3OB, TPeOYyIOILMH KOHTpMEpP, KOPPEKTHPOBATH
NMPUHUMAEMbIE pEIIEHHUA W JeHCTBUS, (OpPMYIMpOBaTh W OLIEHMBATL PHCKH H
NOCJIEeACTBHSA, (OPMUPOBATD OIIBIT.

METAIIPEIMETHBIE PE3YJIbTATBI

Ilo3naBarenbHbIe YHUBEPCAJIbHbIE YueOHbIe AelCTBHSA
ba3osbie Jjorn4eckue aeicreu:

e BBIABIIATH M XapaKTEPHU30BATh CYLICCTBEHHBIC NPU3HAKH MAaTEMATHYECKHX
00BEKTOB, NOHATHH, OTHOLIEHHWH MEXIy IOHATHAMH, (POPMYIUPOBATH
ONpEACIACHHS  IOHATHH, YCTaHaBJIMBAaThb  CYIIECTBEHHbIH  IPU3HAK
KJIacCH(UKAIMK, OCHOBAaHUA i 0000LIEHMA M CPaBHEHHS, KPHTEPHH
MPOBOAMMOIO aHAJIHU3A;

e BOCIPHHMMATL, (QOpPMyIHUpPOBaTH MW  NpPeoOpa30OBBIBATHL  CYXKIACHHUS:
YTBEpAMTENLHBIE W OTPUI@ATENbHbIC, E€JUHMYHbIE, YacTHbIe M oOwLue,
YCIIOBHBIE;

e BBIABIATH  MaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBA3M |
npotuBopeuuss B (axkTax, JaHHBIX, HAONIONEHMSIX M YTBEPXKICHUSX,
npeanaraTb KPUTEPUH 115 BbISBICHUS 3aKOHOMEPHOCTEH 1 MPOTHBOPEYHH;



menaTh BBIBOJABI C HCIOJIb30BAHMEM 3aKOHOB JIOTHKH, IEAYKTHBHBIX U
MHIYKTABHBIX YMO3AKIIOUEHNH, YMO3aKIIOYEHHH 110 aHAJIOTHH;

pasOuparh [OKA3aTelbCTBA MAaTEMaTHYECKUX YTBEPXKIEHUH (HPSIMBIC U OT
IPOTUBHOI'0), TPOBOJMTH CAMOCTOATENBHO HECTOKHBIC OKA3aTeIbCTBA
MATEMaTHUeCKHX (DAKTOB, BBHICTpaUBaThb APryMEHTAlWIO, TNPHBOIMUTH
NPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATE COOCTBEHHLIE PACCYIKIICHHS;
BBIOMpaTh croco0 pelneHus ydeOHOHM 3azauu (CPaBHHMBATH HECKOJBKO
BAPMAHTOB pPEIICHHsA, BBHIOMpAaTh HauboOnee MOAXOAAMMA ¢ y4&roM
CaMOCTOSATENBHO BBIJICJICHHBIX KPUTEPUEB).

BazoBble uccJienoBaTe/ibCKHe NelCTBHSA:

MCTIONIb30BATh BOINPOCH KAK KCCIIEOBATENbCKHH MHCTPYMEHT IIO3HAHMS,
(OpMYITHpPOBATh BONPOCH, (QUKCHPYIOIHME ITIPOTUBOPEYUE, IIPOOIEeMY,
CAMOCTOSITEILHO YCTAHABJIIMBATh MCKOMOE M JIaHHOE, (HOPMHPOBATH
TUIOTE3Y, APTYMEHTUPOBATh CBOIO MO3MILHIO, MHEHHE;

IPOBOANTL IO CAMOCTOSTEIBHO COCTABIEHHOMY IUIAHY HECITIOXHBIH
SKCTIEPUMEHT, HeOOMIBIIOE HCCIIEOBAHUE 110 YCTAHOBIEHHIO 0COOCHHOCTCH
MATEMaTHYECKOro 00LEKTa, 3aBUCUMOCTEN 00BEKTOB MEKIY COOOH;
CaMOCTOSITEILHO (POPMYIMPOBATH 0000IICHHS M BHIBOABI 110 PE3yabTaTaM
MPOBEJAEHHOTO HAOIIONEHHs, HCCIEIOBAaHUS, OLECHHUBATbL TOCTOBEPHOCTH
TIOJIYYEHHBIX PE3YJIbTATOB, BEIBOAOB M 0000IIEHHUH;

IIPOTHO3MPOBATH BO3MOXKHOE DA3BUTHE MPOLECCA, @ TAKKE BBIIABUIATh
TIPEIIONOKEHHUS O €r0 PA3BUTHH B HOBBIX YCIIOBHSX. ‘

Pabora ¢ nndopmanmeii:

BBISIBIIITH HEJAOCTATOUYHOCTH M M30BITOYHOCTh WH(OPMALMHK, JaHHBIX,
HEOOXOMMMBIX [IJIsi PEILIEHU 3a1a4H;

BHIOMpATh, AHAJIM3MPOBATh, CHCTEMAaTH3MPOBATh M HHTEPIPETUPOBATH
vH(POPMAIHIO PA3THUHBIX BHAOB U (POPM MPEACTaBICHHUS;

BEIOMpaTh (hOpMY TpeAcTaBieHMs WHPOPMAIMKM ¥ HIUIIOCTPUPOBATH
pelracMble  3a1aYM  CXEMaMH, [HMarpaMMaMH, WHOH rpadukod u HX
KOMOHHAITUAMH;

OLICHMBATh HAAEKHOCTh HMH(DOPMAIMKM IO KPUTEPHAM, MPEAN0KECHHBIM
y4auTeIeM WIH chOPMYTUPOBAHHBEIM CAMOCTOSATENBHO.

KoMMyHHKATHBHBIE YHHBEPCAIbHbIEC Y4eOHbIE 1eiCTBUA:

BOCHIPMHHMMATH ¥ (QOPMYIUPOBATh CYXKIEHHS B COOTBETCTBHHU C YCIOBHAMU
1 LEJSIMHA OOILEHHUs, ICHO, TOYHO, TPAMOTHO BBIPAXATh CBOXO TOUKY 3PCHUSA
B YCTHBIX M NHCHMEHHBIX TEKCTaX, NaBaTh IOSCHEHMs IO XOAY PELICHHA
3a7a4d, KOMMEHTHPOBATH MTONY4YE€HHbBIN PE3yIIbTaT,

B X0Je 00CYKIEHHs 3aaBaTh BOMPOCHI 110 CYIIECTBY 00CYXIaeMOii TEMEI,
npo6IIeMBl, PEIAEMOil 3a]auyl, BbICKA3bIBAThL UIIEH, HALlETIEHHBIE HA NOMCK



PELICHHMs, CONOCTABIATh CBOM CY)XKICHHA C CYXKACHUAMH JIPYIrux
YYaCTHHKOB JIHAOra, OOHAapy»HBaTh Pa3JIMdM€ M CXOACTBO IO3HIUH, B
KOPPEKTHOH (hopMe (POPMYIHUPOBATh PA3HOIIACHS, CBOH BO3PAKEHHS,

o IPCACTABAATH  pPE3YyNbTAaThl  pElIeHHs  3aJauH, IKCIIEPUMEHTA,
HCCE/I0BaHHs, MPOEKTA, CAMOCTOSTENBHO BBIOMPATh (DOPMAT BBHICTYIIIIEHHS
C y4€TOM 33724 NPE3eHTAlUHU U OCOOEHHOCTEN ayUTOPHUH;

o TIOHMMATh ¥ UCITONBL30BAThH MPEUMYIIECTBA KOMAHIHONW M MHIHBUIYAILHOIM
paOOTHI PYU peIIeHuH YIeOHBIX MATEMATHYECKUX 33/1aY;

e TPUHUMATH IENTh COBMECTHON AEATENBHOCTH, IIAHMPOBATH OPraHU3aIMIO
COBMECTHOM pabOThl, pacnpeienirtb BHABI paboT, JJAOrOBapUBATHCH,
00CyX/J1aTh HpoLecC U pe3ysbTar paboTsl, 0600MATh MHEHUS HECKOIBKHX
JOEH;

e Y4acTBOBaTb B TIpymIoOBHIX (opmax paboTel (0oOCyxaeHus, o0OMeH
MHEHHUSAMH, MO3TOBBIC IUTYPMBI U APYI'UE), BBIIONHATE CBOIO YacTh PabOTHI
U KOOPAMHHUPOBATH CBOM JEHCTBUS C JPYTMMH YJICHAMH KOMAHJIbI,
OLICHMBAThb Ka4yeCTBO CBOCIO BKJAJa B OOIIMH NIPOAYKT IO KPHTEPHSM,
CHOpMYIUPOBAHHBIM YYACTHUKAMH B3aUMOJEHCTBHA.

PeryasaTuBHble yHUBepcaibHbIe yueOHbIE qeHCTBHSI
CamoopraHu3amnusi:

e CaMOCTOATENIbHO COCTAaBIATH IUIAH, AITOPUTM pEIIeHMs 3aJa4u (MIH €ero
4acTh), BHIOMpPATE CrOCOO PEIICHMS C YYETOM HMMEIOIUXCA PECYPCOB H
COOCTBEHHBIX ~BO3MOXKHOCTEH, apryMEHTHPOBaThb M KOPPEKTHPOBATH
BapUaHThI PEIICHUH ¢ Y4ETOM HOBOM HHPOPMALIHH.

CaMOKOHTPOJIb, IMOUHOHATBHBIH HHTELICKT:

¢ BJIAJICTh CIIOCOOAMH CaMONIPOBEPKH, CAMOKOHTPOJIS IIPOLIECCA U Pe3y/IbTaTa
pEHICHHs MaTEMAaTUYIECKON 3a]a9H;

e MPEIBUACTH TPYAHOCTH, KOTOPLIE MOI'YT BOSHUKHYTH NPH PENICHUH 3a1a4H,
BHOCUTb KOPPEKTHBBI B JCATEIBHOCTh Ha OCHOBE HOBBIX 0OCTOSATENBCTB,
HalJICHHBIX OIIMOOK, BBISBICHHBIX TPYIHOCTEH;

e OLICHUBATh COOTBETCTBHE PE3YNIbTATA ACATEIHHOCTH ITOCTABICHHOM LIENH U
YCITOBUSM, OOBSCHATH IPHYHHBI TOCTIDKEHHS WIM HEHOCTHXKEHHS IENH,
HAaXO/IUTh OUIMOKY, JaBaTh OLEHKY NPHOOPETEHHOMY OIIBITY.

IMPEJMETHBIE PE3YJIbTATDI
K xonumy ofyuenus B 7 kuacce OOYyYarOUIMHCS IMONYYUT CIELYIOLIHE
NPEIMETHBIE PE3YIbTATHI:
PacriosnaBate uM3ydeHHBIC TeOMETPHYECKHE (HIYPBLI, ONpEaeTiTh HX
B3aMMHOE pacIoNOXKEeHHe, H300pakaTh I'COMETPHYECKHE (DHIYPhI, BBIIOIHATE



YEPTeKH IO YCAOBHIO 3ajaud. M3MepATh JMHEHMHBIE W YITIOBBIE BEIHYHMHEL
PemraTh 3a/1a4¥ Ha BBIYACICHKE JJIMH OTPE3KOB W BENWYHH YIJIOB.

Jlenate TpyOyH OIEHKY JHHEWHBIX W YIJIOBBIX BEIHYUH MPEIMETOB B
peanbHOM JKM3HH, Pa3MEpPOB MPUPOIHBIX O00BEKTOB. Pa3znnuate pasmepbl 3THX
00BEKTOB M0 NOPSAKY BEJIMUHHBL

CTpouTb YEPTEKU K TEOMETPUHUECKUM 3aJadam.

[Tonp30BaThCs NpPHU3HAKAMU DPABEHCTBA TPEYTOJIbHHUKOB, HCIIOIb30BATh
MPU3HAKY M CBOMCTBA PaBHOOCAPEHHAIX TPEYTOILHUKOB MPU PEIIEHUH 3a/a4.

[IpoBOAUTH JIOTMYECKHE PACCY/KACHHS C HMCIONL30BAHHEM I'€OMETPHYECKHX
TEOPEM.

[Tonp30BaThCA TNPU3HAKAMH PABEHCTBA TNPSMOYTOJBHBIX TPEYrOlbHUKOB,
CBOMCTBOM  MEAHWaHBl, TIPOBEAEHHOM K  THUIOTEHY3€  IPAMOYIOJIBHOIO
TPEYTOIbHUKA, B PEILICHUY T€OMETPUYECKUX 3a1a4.

OnpenensTh napauieIbHOCTh NPAMBIX C HOMOIIBIO YIIIOB, KOTOpPBIE 00pa3yeT
¢ HUMH cekyinas. OnpenensTs napauienbHOCTh MPAMBIX C IMOMOIIBIO PaBEHCTBA
PacCTOSHHI OT TOUYEK OAHON MPSIMOH 10 TOUEK APYTOH MPSIMOM.

PemmaTh 3a1a4u Ha KJI€TYaTON Oymare.

[TpoBOAUTH BBIYMCIICHHsS W HAXOAMTH YMCIOBbIE M OYKBEHHbBIE 3HAYEHMs
YIJIOB B TEOMETPUYECKHX 3a/la4ax C HCMONb30BAHMEM CYMMbI  YIJIOB
TPEYroNbHUKOB M MHOIOYTONBHUKOB, CBOWCTB YIVIOB, OOpa30BaHHBIX INPH
MepeceueHnd IBYX MapajyieNbHBIX MNPAMBIX CEKyIleH. Pemarb mnpakTuyeckue
3aJ1ayM Ha HAXOXJICHUE YIIIOB.

Bnagers NOHATHEM TIEOMETPHYECKOIO0 MECTa TOYEK. YMETh ONpPEeAesaTh
OMCCEKTPHUCY YIila U CEPEANHHBIN NEPIEHIUKYIAP K OTPE3KY KaK reOMETPHYICCKHE
MECTa TOYEK.

dOopMyJIMPOBaTh ONPEACICHUS OKPYKHOCTH M Kpyra, XOpAbl M JUaMeETpa
OKPY>KHOCTH, TI0JIb30BAThCSA UX CBOMCTBAMH. YMETh NPUMEHATh 3TH CBOKCTBA IIPH
pEILICHUH 3aaY.

Bnagers NMOHATHEM OIMMCAHHOM OKOJIO TPEYrONbHHKA OKDPYKHOCTH, YMETh
HaxomuTh €& wueHrp. Ilomp3oBaThes (pakTaMH O TOM, YTO OMCCEKTPHCHI YITIOB
TPEYroNibHHKA MEPECEKaloTCsl B OJHOM TOYKE, M O TOM, 4YTO CEPEAMHHBIC
TEPIICHIMKYIISPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKANOTCS B ONHOMN TOUKE.

Brnajgers MOHATHEM KacaTebHOM K OKPY)KHOCTH, IOJIb30BATHCS TEOPEMOH O
NEPIEHANKYIIPHOCTH KacaTeIbHON M paguyca, IPOBEAEHHOI0 K TOYKE KacaHus.

[Tonp30BaThCA IPOCTEHIIMMH F€OMETPUYECKUMU HEPABEHCTBAMM, ITOHUMATh
UX TIPAKTUYECKHAH CMBICIL.

ITpOoBOAKUTE OCHOBHBIE T€OMETPHYECKHE TIOCTPOEHHS C TTOMOIIBIO LUPKYIISA U
JIMHEHKH.



K koHuy oOydyenus B 8 kjacce oOydaromuiics NOTYYUT CIEAYIOLIHE
[PEJMETHBIE PE3YJIbTAThI:

Pacno3HaBaTh OCHOBHBIE BHBI UYETHIPEXYTOJBHHKOB, HX 3JIEMCHTHI,
II0JIb30BATHCS MX CBOMCTBAMHU IPHU PELICHUM I'€OMETPUYECKUX 3a/1au.

ITpyMeHATh CBOWMCTBA TOYKM MEPECEUYCHUs MEAMaH TPEyrojbHUKa (LieHTpa
Macc) B pEeIIEHHH 3aad.

Brnajgers nonsitueM cpeHel JIMHUM TPEYrOJIbHUKA W TPareluy, NPUMEHSTH
MX CBOMCTBA INpPH pELIEHWHM TeoMeTpuuecKux 3ana4. [lonb3oBathes Teopemoid
®aneca ¥ TeOpeMOH 0 NPONOPIIHOHAIBHBIX OTPE3Kax, MPUMEHATh UX JJIS PELICHUS
MPaKTHYECKUX 3a/a4.

[IpuMeHaTs npU3HAKH OA00OHS TPEYTOJIBHUKOB B PEILIEHHH T€OMETPUYECKHX
3a7a4.

ITonb3oBarbcs TeopeMoil I[ludaropa mias pemeHHss IEOMETPUYECKUX U
NpakTHYecKuX 3a1a4. CTpPOUTh MATEMATUYECKYK) MOJEIb B IMPAKTHYECKUX
3a[a4ax, CAMOCTOATENBHO AENATh YEPTEK ¥ HAXOJUTh COOTBETCTBYIOLLUE IJTHHBI.

Bnanerp NOHATUAMH CHUHYC4, KOCHMHYCa M TaHTE€HCAa OCTpPOro yria
NPSIMOYTOJILHOTO TPEYroibHUKa. [101b30BaThCA dTUMU NOHATHAMM IS PELICHMS
NpaKTHUYECKUX 3a/7a4.

Boruuciars (pa3imuuHbpIME CIIOCO0aMM) MIIOIAAb TPEYTOJIbHUKA W ILI0IIAAH
MHOTOYTroJIbHbIX ~ (Guryp (monb3ysich, TIA€ HEOOXOOMMO, KaJbKYJSATOPOM).
IlpumeHATh MONYyYEHHBIE YMEHUA B IPAKTUYECKUX 3a/1a4aX.

Bragers NOHATHAMM BIMCAHHOTO M LEHTPAIbHOIO YIja, HCIIOJIb30BaTh
TEOPEMbI O BIMCAHHBIX YIJIax, yriiax MeXKIy XOpAaMH (CEKYILUMH) U yIiie MEeKAY
KacaTeNbHOM U XOpAOH NPH PEIICHUU Fr€OMETPUUECKHUX 33a4.

Bnagers nmoHATHEM OMMCAHHOI'O YETHIPEXYrOJIbHUKA, IPUMEHATH CBOWCTBA
OIMCAHHOTO YETBIPEXYTOJIBHHUKA MPU PEIICHUH 33124,

[IpuMeHATh MONy4YeHHbIE 3HAHMS HA NPAKTUKE — CTPOUTh MATEMATUYECKUE
MOJENHU IS 33]]a4 PeayibHON KU3HU U IPOBOAUTH COOTBETCTBYIOLIUE BBIUHUCIIEHHS
C TIpUMEHEHWeM I10J00HsT W TPUTOHOMETPHM (MOJNB3YyACh, Ie HEO0OXOAMMO,
KaJIbKYJIATOPOM).

K koHumy oOydyeHus B 9 kjacce oOy4arOIMHCH IOJYYHT CIEAYIOLIME
NpPEAMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPHYECKHE (YHKLMHM OCTPBIX YIJIOB, HAXOAWTh C HX
IOMOIIBIO PA3THYHBIE 3JEMEHTHI IPAMOYTOJBHOTO TPEYroOJbHUKA («pereHue
IPSMOYTOJIBHBIX TPEYTOJILHAKOBY). HaxoauTh (€ MOMOILBIO KAJIBKYJIATOPA) JIMHBI
M YIJIBI U1 HETAOJMMYHBIX 3HAYCHUH.

[Tonb3oBaThes HopMyIaMu MPUBEIEHUSA U OCHOBHBIM TPUIOHOMETPHYECKUM
TOXAECTBOM [UISI HAXOXKICHUS COOTHOLIEHUH MEXKIY TPUTOHOMETPUYCCKUMU
BEIMYMHAMHU.



M crons30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JIJIsl HAXOKIEHHS Pa3iIMYHbIX
3JIEMEHTOB TPEYrOMbHUKA («PELIEHHE TPEYrONbHUKOBY»), MPUMEHATh HX MPH
PELIEHAN TCOMETPUYECKUX 3a/1aY.

Brnagers noHATHSMH  OpeoOpa3oBaHus — MON00MA, COOTBETCTBEHHBIX
3IEMEHTOB Mo00HBIX (uryp. [Tonb30BaThCs CBOMCTBAMU 110A00KS IPOM3BOIBHBIX
Quryp, yMmeTb BBIYHCIATH JUIMHBI M HAaXOAUTh YIAbl y TOAOOHBIX (uryp.
[IpuMeHATs CBOMCTBA MOXOOWS B TPAKTUYECKHMX 3aJadax. YMETh IPUBOIMTH
IPEMEPBI MOZOOHBIX (QUIYP B OKPYIKAIOIIEM MHUpE.

[Tonp30BaThCsA TEOPEMAMH O POM3BEACHUM OTPE3KOB XOPJ, O MPOU3BEICHUH
OTPE3KOB CEKYILMX, O KBaJpaTe KacaTelbHOM.

[Tonb30BaTbCsd BEKTOPAMH, MMOHMMATh HX TEOMETPHUYECKHH M (PU3HYECKUH
CMBICI, NPUMEHATH WX B PEUICHUH TEOMETPUYECKUMX M (HU3MYECKHX 3a71ad.
[IpyMeHATH CKAISIPHOE NPOU3BE/IEHNE BEKTOPOB [Isl HAXOX/ICHHS JUTUH U YTIIOB.

[Tonb30BaThcss METOAOM KOOPJAMHAT HAa IUIOCKOCTHM, NPHUMEHATH €ro B
pEIIEHNH TEOMETPHUECKHX M IPAKTHYECKUX 3a/1ay.

Brasers MOHATHSIMH IMPAaBHJIIBHOTO MHOTOYIOJIbHHKA, JUIMHBI OKDPYXXHOCTH,
JIMHBL AYTH OKPYKHOCTH W PajiMaHHONW MEphI yriia, YMETh BBIYKCIATH IUIOA/b
Kpyra 1 ero yacreid. [[puMeHsTh NOMYYEHHBIE YMEHHS B IPAKTHYECKUX 3a/1a4ax.

Haxomuts ocu (WaM I[EHTPBI) CHMMETPUM (QUTyp, TPHMEHATH IBHIKCHHA
IUIOCKOCTH B MPOCTEHUIINX CIIyYasX.

[IpuMEHATH IOJyYeHHBIC 3HAHHA HA NPAKTUKE — CTPOUTh MATEMATHYECKHE
MOJIENH A7 3324 PEaTbHOM XM3HU U IIPOBOAUTH COOTBETCTBYIOIIME BHITHCIICHUS
C TPUMEHEHHEM TOHO0HMS W TPUTOHOMETPUYECKMX (YHKUME (IOJb3YACh, THe
HEOOXO0ANMO, KATIbKYJISTOPOM).
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YUEBHO-METO/IMYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOUECCA
OBSI3ATEJIbHBIE YYEBHBIE MATEPUAJIBI JIJIAA YYHEHHUKA

Atanacsu JI.C., ByrysoB B.®. u jnip. 'eomerpust 7 — 9. YueOHux s
0b61ieodpazoBarenbHbIX yupexkaeHuil. M.: [Ipocseuenue, 2018.

METOJUYECKUE MATEPHAJIbI JUIA YYUTEJIA

Atanacsan JI.C., Byrysos B.®. u np. 'eomerpus 7 — 9. YueOuux s
o0uieobpaszoBatebHbIX yupexaenuid. M.: [Ipocsemenue, 2018.

Aranacsu JI.C., byry3os B.®. u ap. 'eomerpus 7 — 9 Jlugakrunaeckue MaTepHasibl
M. Ilpocseuienue,2018

3uB B.I'., Meiinep B.M., baxauckuii. A.I'. 3anauu no reomerpuu 7-11. M.:
ITpoceemenue,2000. 3us B.I'.. lupaktuyeckye MaTepuabl IO reoMeTpun 9 Kiace.
M.: IIpoceemenue, 2018.

Mensauuk A.U.. KoHTpobHbBIEC i IPOBEPOUHbIE PabOThI 10 reomerpun 7 — 11
kinaccel. Meroauueckoe nocobue. M.: Jipoda, 2018.

B.®.Byry3oB. Pabouas nporpamma x yuednuky JI.C.Aranacsana. M.
[Tpoceemenne, 2018.

M.A . Muenckas. CaMocTOsATENbHBIE H KOHTPOJIbHBIE paboThl. M.: IIpocBelenue,
2018.

TexHOMOrHYECKHE KapThl ypokoB reomerpust 7-9 no yuebnuky JI.C Aranacsana, B.
®. byrysosa, C. b. Kagomuesa, O.I".ITozansaxa, .1, IOaunoi AsTop _
cocrasurenb [.JO. Kostyn. Bonrorpa: Yuurens, 2015

[MUDPOBBLIE OBPA30BATEJILHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

Poccuiickas 3iekTpoHHas mkoua. https://resh.edu.ru/

«Yuu.py» — https://uchi.ru/

«Supexc. Yueouux» https://education.yandex.ru/home/

«SIKmace» . https://www.yaklass.ru/

doxchopn https:/foxford.ru/about

«Cupuyc. Onnaiiny . https://edu.sirius.online

«SHpexen, «1C», «Yun.py», uznarenbctBo «lIpocsemenne» u apyrue.
https://elducation.ru/

«MuTeprerYpoky» —. https://interneturok.ru/

https://edu.skysmart.ru/






