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[IOACHHTETbHAA SafitCia

I'eomeTpus Kak OIWH W3 OCHOBHBIX pa3/ElOB IIKOIBHOM MaTEMaTHKH,
VUMCIOLIMH CBOEH LENBI0 00ECIeUUTh U3yYCHHE CBOWCTB M pa3MepoB (uryp, ux
OTHOIICHHH M B3aUMHOE pACIIOJIOKEHHWE, OIHMpaeTci Ha JIOTHYECKYIO,
J0Ka3aTeNIbHYI0 JUHHIO. L{eHHOCTh M3ydeHHs TeOMETPHH Ha YPOBHE OCHOBHOI'O
00mero o6pa3oBaHUs 3aKIOYAETCA B TOM, 9TO 0OYJarONIMICS YUUTCA MPOBOIUTE
J0Ka3aTeNbHbIC PACCYKICHHS, CTPOUTD JIOTUYECKUE YMO3AKIIOUEHHS, JOKa3bIBaTh
UCTUHHBIE YTBEPXKICHHUS U CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, TPOBOJIUTH
pPacCyX AC€HHUA «OT INPOTHBHOIO», OTJIMYaTh CBOMCTBA OT IIPU3HAKOB,
(opmyupoBaTh 06paTHBIE yTBEPKICHHUS.

Bropo¥i nenplo M3ydeHHs TreoMETpHM SBISETCS HCIONB30BAHUE €€ Kak
HHCTPYMEHTA NpPU PCHICHUHM KaK MaTeMaTHYeCKUX, TaK M MPaKTHYECKUX 3ajad,
BCTPEUAKOIUXCA B peanbHOM kU3HHM. OOyyaromuiics IOMKEH HayYHThCS
ONpPEACIUTh TEOMETPUYECKYIO (QUTYpYy, ONMHCATh CIOBAMM JAHHBIM YEpPTEK HIIH
PUCYHOK, HAWTH IIONIAb 3METBHOTO YYacTKa, PaCCUUTATh HEOOXOMUMYIO JIITHHY
ONTOBOJIOKOHHOTO Kalens Wi TpeOyemble pasMephl rapaxka Ijis aBTOMOOHIIA.
ODTOMY COOTBETCTBYET BTOpasi, BHIYMCIMTENbHAS JTHHUS B M3yYeHUH TEOMETPHH.
lpy pemenny 3agad NMpakTHYECKOro XapakTepa OOYYAIOIIMICS YUHTCS CTPOMTH
MAaTCMaTUYECKUE MOJCIM pealbHbIX JKM3HEHHBIX CHUTyallud, IPOBOIMTH
BBIYHCIICHNS U OLICHUBATH aJICKBATHOCTD TIOyYEHHOTO Pe3yJIbTara.

KpaiiHe BaXHO MOTUEPKUBATH CBA3M TEOMETPMH C APYTMMH YYeOHBIMU
NpeaMeTaMu, MOTUBUPOBATh MCITOJIb30BaTh ONpPEAENIEHHUs TeOMETPUIECKUX (UTyp
U TIOHATHH, NEMOHCTPHPOBATh NPUMEHEHHE TMONYYEHHBIX YMEHHH B (H3UKE U
TEXHUKEe. T CBA3M Haubonee sApKO BHAHBL B TeMax «BekTopsi»,
«TpuroHoMetpudeckue cooTHoueHus», «Mertox koopamHaty "  «Teopema
[Iucaropar.

YueOHbiit kypc «I'eoMeTpus» BKIIOYAET CIEAyIOIMME OCHOBHBIE Pa3eibl
cogepxanusi: «l'eomerpuueckne ¢urypel M HX cBolicTBa», «M3Mepenme
TCOMETPUUECKUX  BENUYUH», «JleKapTOBBI KOOPAWHATHI Ha  IIJIOCKOCTH»,
«Bexropb, «JIBmkenus miockoctny», «[IpeobpaszoBaHus HOL0GHS.

Ha u3y4enue yue6Horo xypca «'eomeTpus» otBoguTcs 204 yaca: B 7 Kiacce
— 68 uyacoB (2 yaca B Hezemo), B 8 knacce — 68 dacoB (2 4aca B Hezaenio), B 9
Kiacce — 68 4acos (2 yaca B HeZIEN0).



COJEPXAHUE OBYYEHHUSA
7 KJIACC

Havanbnble nonstus reomerpuu. Touka, npsiMasi, OTPe30K, JIy4. Yroi. Busl
yrioB. BeprukanbHele W cMexHble yIIbL. bBuccektpuca yria. JlomaHas,
MHOTOYTOJIbHUK. [lapaienbHOCTh U MepreH UKy IS PHOCTD MPSIMBIX.

Cummerpuynble  ¢urypsl. OCHOBHBIE CBOMCTBA OCEBOH CHMMETPHH.
[IpuMepEl CHMMETPUH B OKPYKAIOIEM MHPE.

OCHOBHBIE TOCTPOCHHSI C IOMOLIBIO LUPKYJA M JIMHEHKH. TpeyrolbHMK.
BricoTa, Meauana, OuccekTprca, UX CBOMCTBA.

PaBHOOEpEHHbIE M PaBHOCTOPOHHMM  TpeyrodbHHKH. HepaBeHCTBO
TPEYTrONbHUKA.

CpoiicTBa ¥ TpHU3HAKH pPaBHOOEIPEHHOrO TPEYTrONbHUKA. IIpH3HAKH
PaBEHCTBA TPEYTOJIHLHUKOB.

CBoiicTBa 1 NPU3HAKK MapaylIeNbHbIX MpaMbX. CyMMa yI7IoB TPEYToIbHHUKA.
BHenHue yrier TpeyronsHuka.

[IpsmoyroneHelif  TpeyronbHuk. CBOWCTBO MeAMaHBl HPSAMOYTOIBHOTO
TPEYrojllbHUKA,  MPOBEAEHHOM K  rumoreHy3e. [Ipu3Haku  paBeHCTBA
IPSAMOYTOJIBHBIX TPEYTOJBLHUKOB. [IpAMOYronsHBINA TPEYTONBHUK C YIIIoM B 30°.

HepaBeHCTBa B reoMeTpHH: HEPaBEHCTBO TPEYrodbHHKA, HEPABEHCTBO O
ATMHE JIOMaHOM, TeopeMa O OoJbleM yriie H GOJbIlel CTOPOHE TPEYroJbHHUKA.
IlepnieHqUKYISIp ¥ HAKJIOHHAS.

['eomeTpuueckoe MecTo Todyek. BuccekTpuca yrma U CepeMHHBII
NEPIIEHIUKYIISIP K OTPE3KYy Kak NT€OMETPUIECKHE MECTa TOYEK.

OKpyXHOCTb M Kpyr, XOpAa M JMaMeTp, MX CBOMCTBAa. B3auMHoe
pacmonIoXeHue OKpYXKHOCTH U npsMoid. KacarensHas u cekymias K OKpY>XHOCTH.
OKpyXHOCTb, BIHCaHHas B yroj. BHMcaHHas W ONMCAaHHAs OKPYXHOCTH
TPEYTOJIbHUKA.

8 KJIACC

Herbipéxyrompuuky. [Tapasmienorpamm, ero npusHaku U cBoicTBa. YacTHbIE
CIIy4au IapajuleJIorpaMMOB (TIpSMOYTOJIBHUK, poM0O, KBaapar), X MPHU3HAKH U
cBoiictBa. Tpamewmus, paBHOOOKas Tpameuus, €€ CBOWCTBA W INIPU3HAKK.
IIpamoyronsHas Tpaneus.

Meron ynsoenus memuansl. Llentpanbhas cummerpus. Teopema ®aneca u
TEOpEeMa O MPOMOPIMOHAIBHBIX OTpe3Kax.

Cpennue muaNM TpeyronbHUKa U Tpanenuu. L[eHTp Macc TpeyronbHuKa.

ITorobue TpeyronpHUKOB, KO3pdUIKEHT Tomo6us. IlpuzHaku momo6Hs
TPEYTONBHUKOB. [IpuMeneHne mogoous npu peleHuy MpakTHYECKUX 3a/1a4.




CaoiictBa mmomaneif reomerpudeckux ¢uryp. DopMymsl LIA IUIOmMAIN
TPEYronbHHKA, MapajiejaorpaMMa, pom6a u Tpamnenuu. OTHOIIECHHE IUIOIIALEi
HOHOOHBIX QUTyYD.

Bolyncienne muomanei TpeyroJbHUKOB ¥ MHOTOYTONBHUKOB Ha KJIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopems! IIudaropa TpH pelIcHHH
MIPaKTUYECKUX 3a/1ay.

CuHyc, KOCHMHYC, TaHT€HC OCTPOTO yIjla IpPAMOYTOILHOTO TPEYTrONbHHKA.
OCHOBHOE TPHTOHOMETPUYECKOE TOXAECTBO. TPHTOHOMETpUYECKHE (YHKIIHH
yrioB B 30, 45 u 60°.

BrivcanHble M LEHTpalIbHBIC YINBI, Yrol MeXAy KacaTelTbHOH M XOPHOM.
Yroel  Mexay XopoaMH M CeKyIMMH. BrmcaHHble ¥ ONHCAaHHbIC
YETBIPEXYTONBHUKK. B3auMmHOe pacmonoxenue aByx oOkpyxkHocTeil. Kacanme

OKpy>HOCcTer. OOImue KacaTenbHbIe K IBYM OKPYKHOCTSIM.
9 KJIACC

CuHyCc, KOCHHYC, TaHTEHC yrmoB ot 0 pgo 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOXAECTBO. DOpMYITbI IPUBEACHHMS.

Pemenne TpeyrompHukoB. TeopemMa KOCHHYCOB U TeopeMa CHHYCOB.
Pemienne npakTHYeckMX 3ajad ¢ MCIONB30BAHHEM TEOPEMbI KOCHHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpasoBanne noxo6us. [Togo6ue COOTBETCTBEHHBIX IEMEHTOB.

Teopema o TpoM3BENECHHH OTPE3KOB XOpI, TEOPEMBI O IIPOM3BEICHUH
OTPE3KOB CEKYIIHX, TEOPEMA O KBaApaTe KacaTeIbHOM!.

Bekrop, nmnmuHa  (MOIDynB)  BeKTOpa,  COHANpaBIeHHBIE  BEKTODHI,
IIPOTUBOIOJIOXHO  HANpaBICHHBIE  BEKTOPHl, KOJIMHEAPHOCTh  BEKTOPOB,
PaBCHCTBO BEKTOPOB, ONEpAllMM HaJ BEKTOpaMH. PaznoxeHue BekTopa MO IBYM
HCKOJUIMHEApHBIM BekTOpaM. KoopauHatel BekTopa. CKalspHOE IMPOM3BENECHHE
BCKTOPOB, IPUMEHEHHE JIJIsl HAXO0XKCHHUS JUTUH U YTIIOB.

JleKkapToBBI KOOPAMHATHI Ha IUIOCKOCTH. YPaBHEHHs MPIMON U OKPYKHOCTH
B KOOpJIMHATAX, IIEPECEYCHUE OKPYKHOCTEH U MPAMBIX. MeToq KOOpAWHAT U €ro
IIPUMEHEHHE.

IIpaBuibHEIE MHOTOYTONbHUKW. JTMHA OKpYXKHOCTH. IpagycHas W
palvaHHas MCpa yria, BbIYMCICHHME IIUH IOyr OKpykHocTeu. Ilmomanp kpyra,
CCKTOpa, CEerMeHTAa.

JBIKeHUS TIOCKOCTH M BHYTPEHHHE CHMMETPHHM (HTYp (3JIEMEHTapHBIC
npezcrasneHus). [apannensusit nepenoc. [ToBopor.




IUTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUSI ITPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPUSI» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIHYHOCTHBIE pe3yJabTaThl OCBOCHHS MPOrpaMMbEI  y4eOHOro Kypca
«["eomeTpus» XapaKTepU3YIOTCH:

1) naTpuoTHYeCKOE BOCIIHTAHME:

IIPOSIBJICHUEM HHTEpeca K [POUNUIOMY M HACTOSLIEMY POCCHUUCKOM
MaT€MaTUKH, [CHHOCTHBIM OTHOIIEHHEM K  JIOCTIDKEHHMSAM  POCCHICKHUX
MAaTE€MaTUKOB M POCCHHMCKOW MaTEeMaTHYECKOH IIKOJBI, K HCIOJIb30BAaHHIO 3THX
JOCTHXXCHUM B JPYI'MX HayKaxX ¥ NPUKIaIHBIX cepax;

2) rpazkaHcKoe H TyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO O0S3aHHOCTEW I'paXkTaHWHA U peau3aliy ero
IIpaB, TPEJCTABICHHEM O MaTEeMaTHYECKUX OCHOBAaX (YHKIMOHUPOBAHUS
Pa3lIMYHBIX CTPYKTYp, SABJIEHUN, MpOUEAYp TpakIaHCKOro oOIecTBa (HaIrpuMep,
BBIOOPEI, OIIPOCHI), TOTOBHOCTBIO K 0OCYKICHUIO STHIECKUX MPOOIEM, CBA3aHHBIX
C TIPaKTUYECKUM IIPUMEHEHHEM JOCTMKEHUW HAyKH, OCO3HAHUEM BaXXHOCTHU
MOpPabHO-3THYCCKUX MPUHIUIIOB B IEATEILHOCTH YIEHOTO;

3) TpyAOBO€E BOCHIHTAHME:

YCTaHOBKOM Ha aKTUBHOE Yy4YacTHe B pelleHWH [PaKTHYECKHX 3a]1ay
MaTeMaTUYECKOM HAaIpaBICHHOCTH, OCO3HAHMEM BAXKHOCTH MAaTEMaTHYECKOrO
00pa3oBaHus Ha NPOTSDKEHHH BCEH KM3HM JUIS YCIENIHOH mpodeccroHambHOM
ACATEIBHOCTH U Pa3sBUTUEM HEOOXOIUMBIX YMEHHI, OCO3HAHHBIM BEIOOpPOM H
IIOCTPOCHUEM MHJIMBHyaIbHOW TPAEKTOPHH 00pa30BaHUs M KM3HEHHBIX IJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTENH;

4) 3cTeTHYeCKO€e BOCIIUTAHHE:

CITOCOOHOCTBIO K  SMOIMOHAIBHOMY M  SCTETHYECKOMY  BOCIPHSATHIO
MaTeMaTHYCCKUX OOBEKTOB, 3alady, pEIICHUMN, PACCyKIECHWM, YMEHHIO BHUICThH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 NMO3HAHHUSA:

OPUCHTALMEN B JOEATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4HBIX
IPEJICTABJICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHs YelIOBEKA, IPHPOIEI H
o0IeCTBa, TIOHMMAaHMEM MareMaTH4eckoil Haykd Kak cdepbl 4YeloBedecKoil
JAEATEIBHOCTH, 3TAloOB €€ Pa3BUTUSA U 3HAYUMOCTH JUIS Pa3BUTHUSA IMBUJIU3ALNH,
OBJIAZICHUEM SI3bIKOM MATEMAaTHKH M MaTEMAaTUYECKOW KyJIbTypOil Kak CpeICTBOM
IIO3HAaHHUA MHpa, OBJIAZACHUEM HpOCTCfIIHPIMH HaBbIKaMH I/ICCJIeIIOBaTCJIbCKOﬁ
JIEATENbHOCTH;




6) ¢usuyeckoe BocnHTaHHe, (OPMHPOBAHHME KYJLTYPHI 310POBbS H
IMOIHOHAJIBLHOTO 0JIATOMOJIYyYHs:

TOTOBHOCTBIO IPUMEHATh MaTeMaTHYECKHE 3HAHHWs B MHTEpEcax CBOETO
3I0pOBBS,  BEICHUs  3740pOBOro  obpaza KM3HM  (340pOBOE  IHTaHUE,
COAIaHCUPOBAHHBIH DPEXHMM 3aHATHH M OTAbIXa, peryispHas QusHMueckas
aKTHMBHOCTb), C(OPMUPOBAHHOCTHIO HaBBIKA pe(IIEKCHH, NPU3HAHHEM CBOETO
MpaBa Ha OMIMOKY M TaKOTO XK€ TpaBa JAPyroro 4eIoBeKa;

7) 3K0JI0rHYecKoe BOCIIUTAHHE:

OpPHEHTALUCH Ha MPUMEHEHNE MaTeMaTHYECKUX 3HAHHWM /IS pelIeHHs 3a1ad
B 001acTM COXPaHHOCTH OKpY’Karolllel cpelbl, IIAHMPOBAHMA TOCTYNIKOB U
OLIEHKM HX BO3MOXHBIX IIOCIEICTBUN M OKPYXKaloIeH cpeabl, 0CO3HAHHEM
rI100aIbHOrO XapakTepa SKOIOTHIECKHUX MPOOIIEM U TyTell UX pelleHHUS;

8) aganTanMa K W3MEHSIIMMCS YCJIOBHSIM COLMAJLHON M NPHPOXHOI
cpeabl:

TOTOBHOCTBIO K JIEMCTBHUAM B YCIOBUSX HEOIPEIEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOCH KOMIIETEHTHOCTH Yepe3 MPaKTHYECKYIO AeATEIbHOCTh, B TOM YHCIIE
YMEHHME YYHUTbCS y NPYTUX JIOAEH, IpUoOpeTaTh B COBMECTHOW HEATETbHOCTU
HOBBIC 3HAHMsI, HABBIKM U KOMIICTEHIIUH U3 OIBITA JIPYIHX;

HEOOXOIMMOCTHIO B  (OPMUPOBAHMM HOBHIX 3HAHMI, B TOM YHCIIE
(opMynHpoOBaTH MIEH, MOHATHS, TUIIOTE3BI 00 0OBEKTAX U SABJIEHHUAX, B TOM YHCJIE
paHee  HEU3BECTHBIX, OCO3HaBaTb JCQUIMTHl COOCTBEHHBIX 3HAHUH W
KOMITETEHTHOCTEM, IIIIaHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO ~ OCO3HABATh  CTPECCOBYKD — CUTYalUIO, BOCHPHHHMATh
CTPECCOBYIO CHUTYalldl0 KaK BBI30B, TPeOYyIOIUHA KOHTpMEp, KOPPEKTHPOBAThH
IPUHUMAEMbIC PEIICHUS W AEHCTBHS, (OPMYyIHPOBATh W OICHHBATh PUCKH H
HOCJIENCTBUS, GOPMUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIbTATHI
IlosHaBaTe/bHBbIE yHHBepCAIbHBIE ydeOHbIe AelCTBHS

Ba3zoBbie 1oruveckue geicTBHA:

e BBUBIATH M XapaKTEpU30BaTh CYIIECTBEHHBIC MPHU3HAKH MaTeMaTHYECKHX
OOBEKTOB, MOHSTHH, OTHOIIEHWI MEXIy HOHATHAMHU, (HOPMYJIMPOBATH
ONpEIECICHUSI  IOHATUH, YCTAaHaBIMBATh  CYIIECCTBEHHBIH  MpHU3HAK
KIaCCU()UKAIMK, OCHOBaHMS ISl OOOOINEHHS W CpaBHEHHUS, KPUTEPHU
IIPOBOJIUMOTO aHAJIN3a;

* BOCIPHHHMMATL, (opMyIHpoBaTh W  NPeoOpPa3OBBHIBATE  CYXKICHUS:
YTBEpJUTEIILHBIE U OTpHUIIaTeNIbHBbIE, €IUHUYHLIE, YacCTHBIE W OOIIHE,
YCIIOBHEIE;



BBUBIAITH ~ MAaTEMaTUYECKME  3aKOHOMEPHOCTH,  B3aHMOCBA3H U
IIPOTUBOpEYNsT B (akTax, [NaHHBIX, HAOMIONEHUAX U YTBEPKACHMIX,
IpeuIaraTb KPUTEPUH TS BBISIBIIEHUS! 3aKOHOMEPHOCTEN U IIPOTUBOPEYH;
JenaTh BBIBOABI C MCIOIB30BAHMEM 3aKOHOB JIOTMKH, OEAYKTHBHBIX H
WHAYKTUBHBIX YMO3aKIIOUEHUH, yMO3aKIIIOUEHHI 110 aHAJIOTHH;

pa3dupaTh J0Ka3aTeNbCTBA MaTeMAaTUYECKUX YTBEPXKIEHHUH (TpSAMBIE U OT
IIPOTUBHOI'0), IPOBOAMUTH CaMOCTOSTEIHLHO HECIOXKHBIE J0Ka3aTe€IbCTBA
MaTeMaTU4eCKUX (akToB, BHICTpaMBaTh AapryMEHTALMIO, IPHUBOAUTH
IIPMMEpPHI U KOHTPIIPUMEPEI, 000CHOBBIBATH COOCTBEHHBIEC PACCYXKIECHHUS;
BBIOMpPATh CMOCO0 pemieHUs y4ueOHOU 3amaun (CpaBHUBATh HECKOIBKO
BapUMaHTOB pEIICHUSA, BBIOMpaTh Hauboliee TMOAXOASIIUA C YYETOM
CaMOCTOSATENILHO BbIICJIEHHBIX KPUTEPHUEB).

bazoBsbie HcclieaoBarTe/IbCKHe HeldcTBUSA:

HCIIONIb30BaTh BOMPOCH KaK HCCIICIOBATEIbCKHA WHCTPYMEHT IIO3HAHUA,
dopMynupoBaTh BOMPOCHL, (HUKCHUPYIOIIHE TMPOTHBOpeUHe, IpobieMy,
CaMOCTOSITENIbHO ~YCTaHaBIMBaTh HCKOMOE W JaHHOEe, (OopMHpPOBaTh
TUIIOTE3Y, apTYMEHTHPOBATh CBOO MO3MIINI0, MHEHHUE,

IPOBOAWTH TIO CAMOCTOATEIBHO COCTABICHHOMY TIUIaHYy HECIIOXKHBIN
9KCIIEPUMEHT, HEOOIIbIIIOE KCCIeAOBaHUE MO YCTAHOBICHUIO 0COOEHHOCTEN
MaTEMaTU4eCKOTro 00bEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIY COOOM;
CaMOCTOSITENIbHO (POpMYITHpOBaTh 000OIEHUS W BBIBOJBI 1O pe3yJbTaTaM
NPOBEAEHHOTO HAOMIOACHUS, WCCIEAOBaHUSA, OIEHHUBATh JOCTOBEPHOCTH
IIOJIy4EHHBIX PE3yJIbTaTOB, BLIBOJIOB U 0000IICHMIA;

IIPOrHO3UPOBATh BO3MOXXKHOE pa3BUTHE TMpollecca, a TaKXKe BBIABUIaTh
MIPEITIOIOKEHHS O €T0 PA3BUTHU B HOBBIX YCIIOBHSX.

Pabora c nndopmanueii:

BBIABJIATh HEIOCTATOYHOCTh M H3OBITOYHOCTH I/IH(I)opMaumI JTaHHBIX,
HEOOXOAUMBIX JIJISl PEIICHUS 3a1a9H;

BBIOMpaTh, aHaIM3UPOBaTh, CHCTEMAaTH3MPOBAaTh W HMHTEPIPETHPOBATH
MHQOPMALIUIO Pa3IMYHBIX BUIOB U (OPM IIPEICTaBICHHS,

BBIOMpaTh (opMy TpeAcTaBieHHs UWHPOPMAMH W WUIIOCTPUPOBAThH
pelaemMple 3aJauyd  CXeMaMH, aHarpaMMaMi, HWHOW Tpadukoil Hu HX
KOMOHHALIUAMU;

OLIEHMBATh HAAEKHOCTh HMHPOpPMAIIMHU IO KPUTEPHSAM, INPEIIOKEHHBIM
YUUTEIIEM MK CPOPMYITHPOBAHHBIM CAaMOCTOSTENBHO.

KoMMyHHKaTHBHBIE YHHBepcaJlbHbIe Y4eOHbIE AeiiCTBUS:

BOCIIpMHHMAaTb U q)OpMy.TIHPOBaTb CYXXICHHUS B COOTBECTCTBHHU C YCIOBHUIMH
" 1ICJIsIMHA OGII.ICHI/I}I, SICHO, TOYHO, TPAaMOTHO BBIpa)KaTb CBOIO TOYKY 3PCHUA




B YCTHBIX M IIMCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHHUS 0 XOJy PEUICHHS
3a71a4d, KOMMEHTHPOBATH MOTYYCHHBINA Pe3yIIbTaT;

B XoJie 00CyK/IeHHs 3a/1aBaTh BOIPOCHI [0 CYHIECTBY 00CYKIAEMOM TEMBI,
IpOOJIEMBI, PeIIaeMoi 3aJa4d, BBICKA3bIBaTh UJEH, HAllEJEHHbIE HA ITOUCK
PCLICHUS, COIOCTaBIATh CBOM CYXICHHS C CYXKICHHSIMH JIPYTHX
YYaCTHHKOB Juajiora, oOHapyXWBaTh pa3IMYHMe U CXOJACTBO IMO3UIMH, B
KOPPEKTHOH opMe hopMyIHpOBaTh pasHOTIACHS, CBOM BO3PaKEHHU;
NPEJICTAaBIATE  PE3ylNbTaThl  pelIeHUs  3aJayd,  OKCIEPUMEHTa,
UCCIICIOBAaHHS, IIPOEKTA, CAMOCTOSATENBHO BBIOUPATh (hOpMaT BHICTYIUICHHS
C YYETOM 3a/Ja4 [IPE3EHTALMM U OCOOCHHOCTEH ayIUTOPHH;

IIOHUMATh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW ¥ WHIUBUAYATLHON
paboTHI IPH PEIICHUH YYeOHBIX MATEMaTHYECKHUX 3a/1aY;

IPUHUMATH LI€JIb COBMECTHOM NEATENbHOCTH, IUIAHUPOBATH OpPTaHU3AINIO
COBMECTHOM paboThl, paclpefensTth BHABI paboOT, IOrOBapUBATHCS,
00CyK1aTh TpoIecc U pe3yibTaT paboThl, 0606IaTh MHEHHST HECKOIBKUX
JIFOJICH;

y4acTBOBaTh B TpPYNIOBBIX ¢opMax paboTel (0OcyxaeHus, oOMeH
MHEHUSMH, MO3IOBBIE IITYPMBI U JAPYTHE), BHIOIHITH CBOIO YacTh paboTHI
U KOOPIMHUPOBATH CBOM JEHCTBUA C JAPYTMMH WIEHAMH KOMaHJbI,
OLICHHMBATh Ka4eCTBO CBOEr0 BKJIaJa B OOMIWH TMPOAYKT MO KPUTEPHUSM,
C(hOpMyYJIMPOBAHHBIM YYaCTHUKAMH B3aMMOJIEHCTBUS.

PeryisiTHBHbIE yHHBepcaIbHbIe yueOHbIE AeHCTBHS

Camoopranuzanus:

CaMOCTOATENIbHO COCTAaBJIATh IUIAH, aIrOPUTM pPEIICHUS 3aJayd (WM €ro
9acTh), BBIOMPATh CIIOCOO pEUICHHS C YYETOM HMEIOLIMXCS PECYpPCOB M
COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHpOBaThb M KOPPEKTUPOBATH
BapHUaHTBI PEIICHUH C y9ETOM HOBOH HH(OpPMAITHH.

CaMOKOHTPOJIb, 3MOIHOHAJIbHbIH HHTE/IJIEKT:

BIIJIETh CII0COOAMHU CaMOIIPOBEPKH, CAMOKOHTPOIIS MPOIecca U pe3yIbTaTa
peIIeHUs MaTEMAaTUYECKON 3aJa4H;

IIPCABUICTH TPYAHOCTH, KOTOPbIE MOI'YT BOZHUKHYTh IIPHA PELICHUH 3a/1a4H,
BHOCUTb KOPPEKTHUBBHI B JEATEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITEILCTB,
HalIEHHBIX OINOOK, BBISBIEHHBIX TPYAHOCTEN;

OIICHUBATbh COOTBETCTBUE pE3yJIbTaTa ACATEIHLHOCTH IOCTAaBICHHON LEIH U
YCIIOBHSM, OOBSCHATH TPHYMHBI JOCTHXKEHUS WM HEJNOCTHXKEHHS LENH,
HaxO/IMTh OIIMOKY, 1aBaTh OLICHKY MPHOOPETEHHOMY OIIBITY.

HNPEJMETHBIE PE3YJIBTATHI



K konmy oOydeHuss B 7 KJacce oOydYaromuiics IONYYUT CIEAYIOIIUE
MPEIMETHBIE PE3YyJIbTATHI:

PacriosHaBaTh M3yYeHHBIE T'eOMETPHUYECKME (DUIYpBI, ONPENEHATh HX
B3aUMHOC pACIOJIOXEHHE, H300pakaTh TeOMETPUYECKHE (QHUTYPBI, BBITOIHSITH
YEPTEXKHU MO YCIOBUIO 3anadd. V3MepsATb NMHEHHBbIE W YIJIOBBIE BEIMYHUHBI.
PeniaTh 3a1aun Ha BBIYUCIICHHE JUTMH OTPE3KOB M BEJIMYMH YTIIOB.

Henate rpyOyl0 OLEHKY JIMHEWHBIX W YIIOBBIX BEIMYMH MPEJAMETOB B
peaNbHOM JKU3HHW, pasMEepOB TMPHUPOIHBIX OOBEKTOB. Pa3muuaTh pasMepbl ITHX
OOBEKTOB MO TOPSIIKY BEJTMYHHEL.

CTpouTh 4epTeKu K TeOMETPHUYECKUM 3a]adaM.

[Tomp30BaThCs NpH3HAKAMH pPaBEHCTBA TPEYTOIBHUKOB, HCIOJIB30BATh
IIPU3HAKK U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIBHUKOB IIPU PEIICHUM 3a]1ay.

[IpoBOAMTE TOTHYECKHE PACCYKAEHHS C MCIOIb30BAHUEM I'eOMETPUUECKHX
TEOPEM.

[Tonb30BaThcs IpPH3HAKAMH pPaBEHCTBA MHPAMOYTONBHEIX TPEYrOIbHHUKOB,
CBOMCTBOM  MEIHMaHBl, MPOBEAEHHOW K  TMIOTEHY3€  MHPAMOYTOJBHOTO
TPEYroJIbHUKA, B PEIIEHUU T€OMETPUYECKHX 3a/1a4.

Ornpenensate napamiensHOCTh IPSMBIX ¢ TIOMOIIBIO YTIIOB, KOTOphIE 06pasyeT
C HUMU cekyuas. OnpesenaTs MapaiebHOCTh NPAMBIX ¢ IIOMOIILIO PaBEHCTBA
PACCTOSIHUI OT TOYEK OJHOM MPSIMO#t 10 TOYEK APYTOii IPIMOA.

Pemars 3anaun Ha kietyaroi Gymare.

IIpOBOAUTE BBIYMCIECHUS W HAXOMWTh YHMCIOBHIE U OYyKBEHHbIE 3HAUECHMUS
YIJIOB B TEOMETPUYECCKHX 3a7adyax C HUCIMOIb30BAHUEM CYMMEI  YIJIOB
TPEYTOJTbHUKOB Y MHOTOYTOJIBHMKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX TIPH
[ICPECCYCHUM BYX IMapajJIebHBIX MNPsAMBIX ceKyled. Pemarh mnpakTHUeckue
3a]1la4M Ha HaXOXJIEHUE YTJIOB.

Brajets NOHATHEM TIeOMETpHYECKOTO MecTa TodeK. YMeTh OMpeeisTh
OHCCEKTPHCY YIiIa M CepefHHBINA TEPHEHIUKYISP K OTpE3KY KaK reOMETPUYECKHUE
MeCTa TOYeK.

DopMyIHpPOBaTh ONpENEICHUS OKPYKHOCTH M KpyTa, XOpABI M AHAaMeTpa
OKPY>KHOCTH, TIOJIb30BAaTHCSA UX CBOMCTBAMU. YMEThH MMPUMEHATH 3TH CBOMCTBA MPH
pelIeHUY 3a7ay.

Braners moHATHEM ONMCAHHON OKONO TPEYTroNbHHKA OKPYKHOCTH, YMETH
Haxomuth e€ ueHTp. Ilone3oBarecst akTamu 0 TOM, YTO GUCCEKTPHCHI YIIIOB
TPCYroJIbHUKA TIEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO CEpEAHHHBIC
NEPIEeHIUKYIAPBI K CTOPOHAM TPEYroJIbHUKA ITEPECEKAOTCs B OJTHOM TOYKE.

BrazeTb NoHATHEM KacaTelIbHOW K OKPYXHOCTH, IOJIb30BAaThCS TEOPEMOI O
NEPICHAMKYJIAPHOCTH KacaTeIbHOM U paauyca, MTPOBEAEHHOTO K TOUKE KacaHHs.




[Tonb30BaThCs MPOCTEUIIMMH T€OMETPUIECKUMH HEPABEHCTBAMHU, ITIOHUMATh
UX MPAKTUYECKUH CMBICIL.

ITpoBOIUTH OCHOBHBIE T€OMETPUYECKHE MOCTPOCHHS C TTOMOIIBIO LIUPKYJISL U
JIMHEWKH.

K koHuy oOyueHuss B 8 Kkiacce OOydaroOlMiics TOJYYUT CJETYIOLIUE
IpeIMETHBIC PEe3yIbTaTHI:

PacriosHaBaTh OCHOBHBIE BHIBI YCTHIPEXYTOJBHHUKOB, WX 3JIEMEHTHI,
NI0JIb30BAThCS UX CBOMCTBAMU IIPH pENICHUH T€OMETPHUYECKUX 3aay.

ITpuMeHATH CBOMCTBA TOYKH TEpeceYeHHs MEOHaH TPEyrojbHHKa (LEHTpa
Macc) B pellIeHUH 3a]1ay.

Brnanets noHATHEM CpefHEW JTMHUU TPEYrojbHHKA W Tparneluy, MPUMEHSTh
UX CBOMCTBA IIpH pEUICHMHM TEeOMETpUYecKHX 3anad. lloiap3oBaThCs TEOPEMOM
daneca ¥ TEOPEMOI 0 IPOMOPLHOHATBHBIX OTPE3KaX, MPUMEHATE UX JJIS PEIICHUs
IIPaKTUYECKUX 3a/1ay.

ITpuMeHATh IPU3HAKHU TTOIOOMS TPEYTOILHUKOB B PEICHUH T€OMETPUIECKUX
3ajay.

[Tons3oBathest Teopemoi Iludaropa i pelreHHs T€OMETPUYECKUX U
NpakTHYeCKUX 3axa4y. CTpouTh MaTeMaTHYeCKyI0 MOJENb B IPaKTUYECKUX
3aJlayax, CaMOCTOATENBHO JeJIaTh YePTEXK U HAXOAUTh COOTBETCTBYIOLIUE JJIUHBI.

Bnagers mnoHsTHSMHM CcHHyca, KOCHHyca M TaHTe€HCa OCTpPOro yria
NPSIMOYTOJIBHOI'O TPEYrojbHUKaA. [10b30BaThCS 3TUMHM TOHATHSAMHU AJI PELICHUS
IIPaKTUYECKUX 3a]1a4.

Beraucnare (pa3snudyHbIME crioco6aMu) IUIOMIAAb TPEYTOJAbHUKA W TUIOIAAH
MHOTOYTOJIbHBIX ~ QUryp (MOJB3YysCh, TJ€ HEOOXOAUMO, KaIbKYIATOPOM).
IIpyMenATE MOTyYeHHBIC YMEHUS B TPAKTHYECKUX 3a/1a9aX.

Biajers NOHATUSIMM BIMCAaHHOTO M LEHTPAIbHOIO YIia, HCIOIb30BATh
TEOPEMBI O BIMCAHHBIX YIJIaX, yriaaX MeXAy XOpAaMH (CEKYIUMH) U YTiie MEXIY
KacaTeJIbHOW ¥ XOpZAOM IpHU pEeIIeHUH FreOMETPUIECKHX 3a1a4.

BrasieTh MOHATHEM ONMCAHHOTO YETHIPEXYTONBHUKA, NIPUMEHATH CBOWCTBA
OIMHCAHHOT'0 YETBIPEXYTOIbHUKA TIPU PEIICHUH 3a1a4.

[IpyMeHATE TIOMy4YeHHBIE 3HAHUS Ha MPAaKTHKE — CTPOMTh MaTeMaTHYECKHE
MOJIENH AJIs 3a/1a4 PeaIbHOM KU3HHU M TIPOBOJUTE COOTBETCTBYIOIINE BBIYUCIICHHUS
C TIpUMEHEHUEM TIOJ00HS W TPHUTOHOMETPUHU (TOIB3YACH, TIAE HEOOXOIAMMO,
KaJIbKYJISITOPOM).

K xonumy obyuenns B 9 kuracce oOyyarommiicss NOJYYUT CIIEXYIOUIHE
IIPEIMETHBIC PE3YIbTATHI:

3HaTh TPUTOHOMETpUYECKHE (YHKIMH OCTPHIX YIJIOB, HaXOJHMTh C WX
IIOMOIIBIO Pa3JIMYHBIE 3JIEMEHTH MPSIMOYTOJIBHOTO TPEYTroJbHUKA («pelIeHue




IPAMOYTOJIBHBIX TPEYTOJbHUKOBY). HaX0MHUTh (C MOMOIIBIO KAIBKYISTOpA) JTHHBI
Y YTJIBI 17151 HeTaOIMYHBIX 3HAYCHHIA.

[Tonb3oBaTbest popMyaMu MPUBEICHUS W OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXIECTBOM JJIi HaXOXACHHUS COOTHOIICHHUH MEXIy TPUrOHOMETPHYECKUMHU
BEJIMYHHAMU.

Hcrnonp30BaTh TEOpEeMBl CHHYCOB U KOCHHYCOB JIT HAXOKICHUS pa3INYHbIX
3JIEMEHTOB TPEYroilbHUKA («pEHICHHE TPEYTOJLHUKOBY), TPUMEHSTh HUX IIpH
pEIIeHUH TeOMETPHYECKUX 3a/1a4.

Bnagers monsTHsMH  mpeoOpa3zoBaHHS ~— MOMOOHS, COOTBETCTBEHHBIX
3JIEMEHTOB N000HBIX Guryp. [Tonb30BaThCS CBOMCTBAMU TIOJO0MS TIPOU3BOIBHBIX
¢uryp, yMmMeTp BBIYMCIATH [UIMHBI M HAXOAWTh YIVIBI Yy TIOHOGHBIX (HTYD.
IIpumeHATs CBOMCTBa TOHOOMS B NPAKTHYCCKUX 3agadyaX. YMETh INPUBOAUTH
IIPUMEPBHI TOAOOHBIX QUTYD B OKpPY’KAIOIIEM MHpE.

ITonb30BaThCs TEOpEMaMu O MPOU3BEACHUH OTPE3KOB XOP, O MPOU3BEIACHUH
OTPE3KOB CEKYIIHNX, O KBaJipaTe KacaTeIbHOM.

[Tonme30BaThCSl BEKTOpaMH, TMOHHMATh WX T'E€OMETPHUYECKHHA U (U3NUECKUN
CMBIC], MPUMEHATH UX B pEHICHUM TeOMETPHUYECKUX U (U3MYECKUX 3a]ad.
ITpumeHATh cKasApHOE MPOU3BEACHHE BEKTOPOB JIJIS HAXOKICHHUS UTHH M yTJIOB.

ITonp30BaTbCsl METOAOM KOOpPAMHAT Ha IUIOCKOCTH, MPHUMEHATH €ro B
PELICHUU T€OMETPUIECKUX U IPAKTHYECKUX 3a/1a4.

Brnajgers MOHATHAMH TPaBUILHOIO MHOIOYIOJBHHKA, JJIHHBI OKPYXHOCTH,
JUIAHBL TyTH OKPYXXHOCTH M paJHaHHOW Mephl yria, YMETh BBIYUCIATH IUIOMIAMIb
Kpyra 1 ero yacteu. IIpuMeHsTh nomyyeHHbIC YMEHUS B IPAKTHYECKUX 3aa4ax.

Haxomute ocu (MIM LEHTPBI) CUMMETPUU (DUTYp, NIPUMEHATH JIBUKEHUS
IUIOCKOCTH B MPOCTEHIINX CIydasx.

[IpuMEHATE TONy4YEeHHBIE 3HAHWS Ha MMPAaKTHKE — CTPOMTh MaTeMaTHYECKUE
MOJIeNU TS 3a/1a4 pealbHOM JKU3HU U TIPOBOJUTH COOTBETCTBYIONINE BEIYMCICHHUS
C NPUMEHEHHEM IONOOMS M TPUTOHOMETPHYECKHX (YHKIMH (IOJB3YACh, TIE
HEO00XO0IUMO, KaIbKYISATOPOM).
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Hznarensckuii nuentp «BEHTAHA-T'PA®»; AkuroHepHOE 00IIECTBO
«M3narenscTBo «IIpocBemienue»

* 'eomerpus, 8 xnacc/ Mepansk A.T'., TTonskos B.M.; mox penakiueit
[Togonsckoro B.E., O0mmiecTBO ¢ orpaHuueHHOM OTBETCTBEHHOCTHIO

W3 narensckuii uentp « BEHTAHA-TPA®»; AkumoHepHoe 001IecTBO
«M3parenscTBO «IIpocBemnienner»

* I'eomerpus, 9 xinace/ Mepamsik A.T'., Ilonouckuii B.B., SIkup M.C.; mox
penakuueit [Togonsckoro B.E., O6miecTBo ¢ orpaHHYeHHON OTBETCTBEHHOCTbIO
Nz narensckuit nentp «BEHTAHA-TPA®»; AkunoHepHoe 00IIECTBO

«M3patensctBo «IIpocBenieHune»

METOJUYECKUE MATEPHUAJIBI JIUISI YYUTEJISA

I'eomeTpus: 7 kinacc: y4eOHUK IS yYaIIuxcs 001eo0pa3oBaTeIbHbIX
yupexaenuid/ A.I'. Mepansik, B.b. ITonouckuii, M.C. Sxup. — M. :BenTana-
I'pad, 2012.

['eomeTpus: 7 kinacc: quaKTHYECKHE MaTEpUalIbl: COOPHUK 3a1a4 U

KOHTPOJIBHBIX pabot/ A.I'. Mep3isik, B.B. ITomonckuit, M.C. Sxup. —



M. :Benrana-I'pad, 2013.

['eomerpus: 7 kinacc: meroaudeckoe nocobue/ E.B. Byuko, A.I'. Mepamnik, B.b.
[Mononckwmii, M.C. fAkup. — M. :Benrana-I'pad, 2013.

['eomeTpus: 8 kimacc: y4eOHUK T ydanuxcs o01ieo0pa3oBaTeIbHBIX
yupexaenuit/ A.I'. Mepansk, B.b. ITomonckuii, M.C. Sxup. — M. :Benrana-
I'pad, 2013.

I"'eomeTpus: 8 knacc: TUAAKTHYECKUE MaTepUalbl: COOPHUK 3aJa4 U
KOHTpOJIBbHBIX padoT / A.I'. Mep3msk, B.b. [Tononckuit, M.C. Skup. —

M. :Benrana-I'pad, 2013.

I'eomerpust: 8 knacc: meroauueckoe nmocobue/E.B. Byuko, A.I'. Mep3isik, B.b.
IMonouckuit, M.C. Axup. — M. :Benrana-I'pad, 2013.

I'eomerpus: 9 xnace: yueOHUK Ui ydamuxcst o01eo0pa3oBaTeIbHbIX
yupexnaenuit/ A.I'. Mepansk, B.B. [Tonorckuii, M.C. Sxup. — M. :Benrana-
I'pad. (TotoBUTCA K BHIMYyCKY B 2014 T.)

I'eoMeTpust: 9 knacc : TUAAKTHYECKHE MaTepUallbl: COOPHUK 3a1a4 ¥
KOHTPOJIbHBIX pabot/ A.I'. Mep3msk, B.b. [Tonouckwuit, M.C. Sxup. —

M. :Benrana-I'pad. (I'otoButcs k Beimmycky B 2014 1.)

I'eometpust: 9 kiacc: metoguueckoe nmocooue/E.B. Byiko, A.I'. Mep3mik, B.b.
[Tonounckwmii, M.C. fAAkup. — M. :Benrana-I'pad.

HNHAP®POBBIE OBPA30OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
NHTEPHET

Sxnacc




