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IOSICHUTEJbHAS 3AIIMCKA

TeoMeTpHs Kak OJWH M3 OCHOBHBIX PAas/E€NiOB INKOIBHOH MaTeMaTHKH, AMEIOII CBOEH
eTbi0 OOECIeUYdTh H3ydeHWe CBOMCTB M pa3MepoB (HUIyp, HX OTHOLICHMA H B3aHMHOE
DACIONOKEHHE, OIHPAETCd Ha JIOTHYCCKYIO, JOKAa3aTeNbHYIO0 JIHHHIO. IleHHOCTS M3Y4YECHHS
FeOMETPHE Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs 3aKIIOYAETCS B TOM, HTO oOyJaromuiics
VIUTCA TIPOBOIUTH JOKA3aTENbHBIE PACCyKACHHUS, CTPOMTH JIOTHYECKHC —yMO3AKIIOUCHHA,
JOKa3bIBaTh HMCTHHHBIE YTBEPXKICHHS H CTPOMTH KOHTPIPHMEPH K JIOXKHBIM, IPOBOAUTER
PAcCyKAEHMST «OT IIPOTHBHOIO», OTJIMYATh CBOMCTBA OT IPHU3HAKOB, bopmyIHpoBaTE 0OpaTHBIE
YTBEPKACHHU.

BTOpOii MeNbI0 W3y4eHHs [EOMETPUHU SBIIETCS HCIONB30BAHUE €€ Kak MHCTPYMCHTA IpH
peIeHyH KaK MaTeMaTHYEeCKHX, TaK U MPaKTHIECKUX 3a1ad, BCTPEIAIOmMUXCA B peaIbHOHN JKU3HH.
O6yuaroruiicss JOJDKEH HAYYWTHCS ONPEJEIUTh I'€OMETPUYICCKYIO ¢burypy, ommcarh CIOBaMU
IAHHBIA UepTEX WM PECYHOK, HAaWTH IUIOMAAb 3eMETBbHOr0 y4acTKa, pacCauTarh He0OX0IUMYIO
JUTMHY OITOBOJIOKOHHOTO Kabens mimu TpeOyemble pasMepsl rapaxa I AaBTOMOOWIISL. DTOMY
COOTBETCTBYET BTOpAs, BBIUMCIMTENbHAS JIMHUS B HM3YUYCHUH T[COMCTPHUHU. [Ipu pemenuu 3anayq
IIPAKTHYECKOTO XapakTepa OOyHYaroImMiCs yYHTCS CTPOHTh MATEMAaTHICCKHe MOJCIH peajbHBIX
JKM3HEHHBIX CHTYyallWif, NPOBOAWTH BHIMHCICHWS X OICHUBATH aICKBATHOCTH IIOIYHCHHOTO
pe3yibTara.

KpaiiHe BaXHO NONUIEPKUBATH CBSA3M TCOMETPHH C IPYTHMU yueOHBIMH IIPEIMETaMHU,
MOTHBHPOBATH HCIIONB30BATH ONPEEICHHS TeOMETPHIECKIX QUIyp U MOHATHH, IEMOHCTPHPOBATE
IIPUMEHEHHME TIOTyYeHHBIX YMEHUH B QU3UKE U TEXHUKE. OTH CBA3H HauboIee SJPKO BUAHEI B TEMaX
«Bexrtopsl», «TpPUTOHOMETpHYECKHE COOTHOIICHMs», «MeTox KoopauHAT» U «Teopema
[Tudaropanr.

VueGHbll Kype «[€OMeTpHs» BKIIOYAET CIICAYIOMUE OCHOBHBIE Dasleibl COACPIKAHMAA:
«TeomeTprueckre GUTYPEI X UX CBOHCTBaY, «VI3MepeHHEe FEOMETPHICCKUX BETHTHH, «JlexapTOBEI
KOOPIHHATHI Ha ILIOCKOCTHY, «BeKTOpBI», «[IBIKEHHM IIIOCKOCTHY, «IIpeobpasoBaHus HOHOOHUY.

Ha m3yuenue ydeOHOrO Kypca «['eOMETpHs» OTBOIUTCS 204 gaca: B 7 kiacce — 68 gacos (2
yaca B Hejemo), B 8 Kiacce — 68 4acoB (2 Jgaca B HEZENIO), B 9 xiacce — 68 wacoB (2 4aca B
HEJIETTIO).



COJIEP)KAHUE OBYYEHMUA
7 KJIACC

HayajgbHblE TOHATHS T[EOMETpHM. Todka, MpsMas, OTPe30K, Jyd. YTroi. Bujsl yrios.
BepTHKaIbHBIE ¥ CMEKHBIE YTIIEL brccekTpuca yria. JloManas, MHOTOYTOJIBHHUK. [NTapannensHOCTh
U [IEPIEHANKYIIIPHOCTD IPAMBIX.

CuMMeTprarEle $urypsl. OCHOBHBIE CBOMCTBA 0CeBOM CHMMETpHH. [IpuMEpBI CAMMETPHH B
OKpY’KaroIIeM MHDE.

OCHOBHbIE TIOCTPOSHHS C TIOMOIIBIO UKL 1 uHelku. TpeyroisHuK. BricoTa, Me/mara,
OMCCeKTpHCca, UX CBOMCTBA.

PaBHOGEAPEHHEIH M PABHOCTOPOHHHUH TpeyToMbHIKY. HepaBeHCTBO TPEYTOIbHIKA.

CpoificTBa ¥ IpPH3HAKM PaBHOOSAPEHHOro TpeyroibHUKa. [IpH3HaKk#  pPaBEHCTBA
TPEYTONBHUKOB.

CBOMCTBA U IPU3HAKH [apaJUICTIBbHEIX IPAMBIX. CyMMa yIIoB TPEYTONbHUKA. Bremmaue yribl
TPEYTOJIbHUKA.

[IpsSMOYTONBHEI TpeyrolbHHUK. CBOMCTBO MEIUAHBI MPAMOYTOIBHOTO TPEYTOJIBHUKA,
IpOBENEHHOM K THIOTeHy3e. [IpW3HaKuM paBeHCTBA IMPSIMOYTONBHBIX — TPEYTOJILHUKOB.
TIpsMOYTONBHELA TPEYTONBHUK ¢ yriom B 30°.

HepaBeHCTBA B Te€OMETPHH: HEPABEHCTBO TPEYTONbHMKA, HEPABEHCTBO O JIHHE JIOMaHOH,
TeopeMa 0 GonbIneM yrile i GONbIIeH CTOPOHe TpeyroibHuKa. IlepnennuKyIip i HaKIOHHAS.

[eOMETPHYECKOe MECTO TOUEK. BHCCEKTprca yrila U CepeNMHHBIN TIEPIICHANKYILIP K OTPE3KY
KaK T€OMETPHIECKIE MECTa TOYCK.

OKpYXXHOCTB U KPYT, XOpZa ¥ JUaMeTp, UX CBOXCTBA. B3aMMHOE PACTIONIOKCHHUE OKPYIKHOCTH
u psiMoit. KacaTenbHas 1 ceKymmas K OKpyKHOCTH. OKpYXKHOCTb, BIMCAHHAS B yTOIL. BrincanHas u
OIIMCAHHAast OKPY>KHOCTH TPEYTOJbHUKA.

8 KUIACC

Yerslpéxyronbeuky. IlapamienorpaMM, €ro IpU3HAKH K cBoiicTBa. YacTHBIE ClIy4ad
IapauIeNiorpaMMOB  (IIPSIMOYTONBHEK, POMO, KBajpaT), UX NPU3HAKH M CBOHcTBa. Tpamenus,
paBHOGOKAS Tparenyst, ¢& CBOMCTBA U IpU3HaKH. [IpAMOYToIbHAs TPAIICIIHA.

Mertox ynBoenus Menuaobl. LleHTpanbHAs CHMMETPHSL Teopema @Pameca u Teopema O
IPOMOPIHOHATBHBIX OTPE3KAX.

Cpe/HHe TUHAE TPEYTOIbHYKA B Tpareluy. [IeHTp Mace TpeyronbHuKa.

[Tono6ue TpeyronsHUKOB, KodbdumuenT monobus. lIpusHaxu nogobusi TpeyroJIbHUKOB.
[TpuMeHeHwe TTOX00HS IPU PEIICHUN IPAKTHIECKHUX 3a/a'.

CgoiicTBa IUIOmIajel reoMerpudeckux Guryp. @opMmynsl Ui INIOMEAAX TPEYroJbHHKA,
napajienorpaMmma, poM6a i tpanenuy. OTHOIICHHAE wIomanes momoOHBIX QUTYD.

BhIurc/IeHre TUTOMA el TPeyroIbHUKOB ¥ MHOTOYTOTEHIKOB Ha KIIET4aTOH Oymare.

Teopema [Tudaropa. IIpumeHeHIe TEOPEMBL [Tudaropa Ipy pelIICHAY IPAKTHICCKUX 3a/1a.

CuHyc, KOCHHYC, TAHTEHC OCTPOrO YTia HPAMOYTOIBHOIO TPEyTrOIbHAKA. OcHOBHOE
TPUTOHOMETPHYECKOE TOKAECTBO. TPHUTOHOMETPUUCCKIE dynknuu yrios B 30, 45 u 60°.

BrHcaHHBE W LEHTPATBGHBIE YIIBI, YTOT MEXIy KacaTelbHOH H XOpmor. YTIBI MEXITY
XOPIAMH H CEKyIUMH. BIMCaHHbIE U ONUCAHHBIC TETBIPEXYTONBHUKH. B3auMHOE pacloIOKEHHE
IBYX OKpykHOCTel. Kacanue oKpyKHOCTEH. O61mue KacareabHbIe K IBYM OKPYKHOCTAM.

9 KJIACC

Cumyc, KOCHHYC, TaHTeHe yrios oT 0 o 180°. OCHOBHO€E TPUTOHOMETPHUIECKOE TOXKAECTRO.

®opMyJIBl IPHBEICHHUA.
Permenne TpeyrojibHUKOB. TeopeMa KOCHHYCOB U TeOpeMa CHHYCOB. Pemenue mpakTHYECKAX

3amad ¢ UCIIOIE30BAaHHEM TEOPEMBI KOCHHYCOB H T€COPEMEI CHHYCOB.



IIpeo6pazoBarue moxobus. Ilonobue cOOTBETCTBEHHBIX JIIEMEHTOB.

TeopeMa O HPOU3BELCHUE OTPE3KOB XOPH, TEOPEMbI O MPOM3BENCHHM OTPE3KOB CCKYIIHX,
TeopeMa O KBapaTe KacaTelIbHOM.

Bekrop, ammHa (MOIYNE) BEKTOpa, COHANPABICHHBEIE BEKTODEL, IPOTHBOIOIONKEHO
HATIPABIICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPAIMH HAal
BeKTOpaMH. Pa3loKEHHE BEKTOpa IO [IBYM HEKOJUIMHEAPHBIM BEKTOPaM. KoopauHaTsl BEKTODA.
CKaJLIpHOE IPOM3BEICHIE BEKTOPOB, TPUMEHCHHE UL HaXOMACHAS JUIHH 1 YTIIOB.

JlekapTOBEI KOOPIMHATEL Ha INIOCKOCTA. Y PABHEHHA HPAMOH M OKPYKHOCTH B KOOP/IMHATAX,
Iepecedenre OKPyKHOCTEH U MPAMBIX. METOl KOOPIMHAT 1 €ro IPUMEHEHHE.

[IpaBHyIbHEIE MHOTOYTONBHUKH. JlmuHa OKpYKHOCTH. ['pafycHad M pajHaHHAs MEpa yIia,
BEIUKCIIEHHE JUTHH IyT OKpy)XHOCTeH. Ilnomans Kkpyra, CEKTopa, CerMeHTa.

JIBHKEeHUS. IUIOCKOCTH ¥ BHYTPEHHHE CHMMETPHH QUIyp (37eMEHTapHEIC IIPEICTaBICHHS).
ITapasutenbHBL Teperoc. [10BopoT.



IIVIAHUPYEMBIE PE3VJBTATBI OCBOEHHUS ITPOI'PAMMBI YYEBHOI'O KYPCA
«TEOMETPHUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OPA3OBAHUMSA

JIMYHOCTHBIE PE3YJIbTATDI

JInuHOCTHBIE pe3yaLTATHI OCBOGHHS IIPOrpaMMBI y4eOHOro Kypca «l'eomeTpusy
XapaKTEePU3YIOTCA:

1) naTpuoTHYeCKOE BOCIIUTAHHE:

IpOSBIIEHHEM HHTEPECa K IPOIIIOMY U HACTOSIIEMY POCCHACKOH MAaTEMATHKH, IICHHOCTHBIM
OTHOIIIEHHEM K JOCTH)KSHUSIM POCCHUCKMX MaTeMaTHKOB M POCCHHCKOM MaTeMaTHYeCKOH IIKOIIBL,
K WCIIOJIb30BAHMIO STHX JOCTIDKEHMH B IPYrUX HayKax W NPHKIAJHBIX chepax;

2) rpaskIaHCcKoe H JyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE!

FOTOBHOCTBIO K BBIIOJIHEHHIO O0S3aHHOCTEH TpaXgaHWHA M pealu3aluyd €ro Ipas,
TIpeICTABIEHAEM O MATEMATHUECKIX OCHOBAX ()YHKIMOHMPOBAHHUS PA3IUIHBIX CTPYKTYP, SIBICHUH,
IIPOIIeTyp IPAKIAHCKOTO o6IIeCcTBa (HAIPUMED, BEIGOPEI, OIIPOCHL), TOTOBHOCTBIO K OOCYXICHHUIO
STMYECKHX IIPOOIIEM, CBS3AHHBIX C IPAKTHYECKHM IIPHMEHEHHEM JTOCTHXCHUN HAYKH, OCO3HAHHEM
BaKHOCTH MOP&IbHO-3THYECKUX IPUHIUIIOB B IEATEIBHOCTH YIEHOTO;

3) TpyaoBoe BOCIIHTAHHE:

YCTAaHOBKOM Ha AKTHBHOE y4YacTHe B DCEIICHWH IPAKTHYECKHX 3a1ad MaTeMaTHYecKOH
HAIPABIEHHOCTH, OCO3HAHHEM BaXHOCTH MAaTEMaTHYECKOro 00pasoBaHMs HA IPOTSIKEHHH BCEH
JKV3HH [UIS YCHEITHOH IpodecCHOHAIBHOM IEsSTENBHOCTH M PasBATHEM HEOOXOMMMBIX yMEHHH,
OCO3HAHHBIM BBEIOOPOM M MOCTPOEHHEM HHIUBHUAYAIBHOM TPAEKTOPHH 00pa30BaHUs U XHU3HEHHBIX
ITAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIECTBEHHBIX TOTpeOHOCTEH;

4) 3cTeTHYeCKOe BOCIIMTAHHE:

CIIOCOOHOCTBEO K 3MOI[MOHATBHOMY M JCTETHYECKOMY BOCIPHATHIO MaTeMaTHYECKHX
0OBEKTOB, 3aa4, PEIIeHNH, PacCyKICHUH, YMEHHIO BUIETh MATEMAaTHIECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) neHHOCTH HAYYHOI'0 IIO3HAHHMS:

OpHEHTAIIMEH B JEATENHPHOCTH Ha COBPEMEHHYIO CHCTEMy HAyYHBIX NPEJCTaBICHHMH 06
OCHOBHBIX 3aKOHOMEDHOCTSX DAa3sBUTHsS UYeJOBEKa, IPHPOAEl M 00IecTBa, IOHMMAHHEM
MaTeMaTH4eckoil Haykd Kak c(epbl UelIOBEYEeCKOHM NEATENbHOCTH, ITalloB €€ PasBUTHA |
3HAYMMOCTH I PA3BUTHS IUBHJIM3ALNH, OBIAICHUEM S3BIKOM MAaTEMAaTHKH M MaTeMaTHIeCKOH
KyITbTypoli ~Kak CpeACTBOM IO3HAHHS MHpA, OBJNAJCHHEM IPOCTCHIIMMH  HABBIKAMH
HCCIIEA0BATEIBECKON AEATEIIEHOCTH,

6) ¢puzHUeckoe BocmUTaHHe, (OPMHPOBAHHE KYJIBTYPBI 3A0POBbA M 3MOUHOHAILHOIO
0J1aroToJy4ns:

TOTOBHOCTBIO IIPUMEHSTH MaTeMaTHIECKHE 3HAHUSA B HHTEPECAaX CBOETO 3J0POBBS, BEICHIUA
310poBOr0 06pasa JKH3HK (3MOpPOBOE IHTaHHUE, cOANaHCHPOBAHHEIA DPEXUM 3aHATHA U OTHBIXA,
perynsapHas (usMdeckas aKTHBHOCTb), CQOPMHUPOBAHHOCTHIO HABBIKA pediexcnuy, NpU3HAHAEM
CBOEro IIpaBa Ha OImMUOKY ¥ TaKOro JK€ [paBa APyroro 4€JI0BEKa;

7) 3K0JI0THYECKO€ BOCITHTAHHE:

OpHeHTalnuel Ha IPEMEHEHHE MAaTeMaTHYeCKUX 3HAHWH /Ui PelleHHs 3alad B obnacTu
COXPAHHOCTH OKPYKAIOIIEH Cpefbl, IUIAHAPOBAHUS IIOCTYNKOB M OLCHKH HX BO3MOXKHBIX
ITOCIENCTBAN UII OKPYJKAIOmEH Cpelbl, OCO3HAHHEM TITI0OAIBHOTO XapakTepa 3KOJIOTHICCKUX
mpoOIieM U ITyTeH UX PEIICHHUS,

8) aganTanMs K H3MEHsI0MEMCH YCIOBHSAM CONMAIBHON 1 IPHPOIHOH cpenbr:

[OTOBHOCTBIO K AEHCTBHSM B YCIOBHSX HEONDEJEIEHHOCTH, MOBBIIEHAIO yPOBHS CBOCH
KOMITETCHTHOCTH dYepe3 MPaKTHYECKYIO NEATENbHOCTb, B TOM YHCIE YMEHHME y9IUTBCS y APYTHX
JEOJel, IpHOBGPeTaTh B COBMECTHOM EATENBHOCTH HOBBIC 3HAHHS, HABBIKM M KOMIICTCHIMH U3
OTIBITA OPYTHUX;



HEOGXOIEMOCTEI0 B (DOPMHPOBAHWM HOBBIX 3HAHMH, B TOM 4uciIe (QOPMYyTHPOBATH HICH,
[OHSATHS, TUIOTE3bl 06 OOBEKTax U SBICHUAX, B TOM HHCIE PaHES HEH3BECTHBIX, OCO3HABATH
IedUITHTH COBCTBEHHBIX 3HAHMN W KOMIICTCHTHOCTEH, IIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOBHOCTBIO OCO3HABATH CTPECCOBYIO CHUTYAlMIO, BOCIPHHHMATh CTPECCOBYIO CHUTYyallHio
KaKk BBI30B, TPEOYIOIMMH KOHTPMEP, KOPPEKTHPOBAaTh NPHHAMACMBIC PCIICHHA U JefcTBuS,
GopMyIMpPOBATE M OLIEHUBATH PHCKH ¥ IMOCICACTBHA, (bopMHpOBATH OIIBIT.

METAIIPEIMETHBIE PE3VJIbTATBI
IMo3naBaTe bHbIE YHUBEPCATbHBIE yaeOHbIE JeHCTBHSA

Ba3oBble Joruvdeckne AeHCTBHS:

e BBIBISTH M XAPaKTEPH30BaTh CYIIECTBEHHBIC IPHU3HAKH MATCMaTHICCKHUX 00BEKTOB,
IOHSTHH, OTHOIICHHMM MEXIy NOHATHAMY, (GOPMYITHPOBATE ONPCACIICHHA TIOHSATHH,
yCTaHABJIMBATh CYIIECTBEHHBIM IPH3HAK KIIacCH(UKAIMH, OCHOBAHMA Ul 0000IIeHHA 1
CpaBHEHUsI, KPHTEPHHU [IPOBOAUMOr0 aHANN3a;

e BOCIPUHMMATH, (OPMYIHPOBATE U TPEOOPA3OBBIBATH CYXKACHUA: YTBEPIUTCIBHEIC u
OTpHIATETbHbIE, €AUHIYHbIE, JACTHBIE X 0OIIHE, YCIOBHELS;

e BLISBIIITH MaTeMATHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBA3HM H IIPOTUBOPEUHA B daxrax,
JAHHBIX, HAONIOEHMSX ¥ YTBEPKUCHHAX, NpelaraTb KPUTCPHH JJd  BBIIBIICHUA
3aKOHOMEPHOCTER ¥ MPOTUBOPEUHi;

e IeNaTh BBIBOXBI C HCIOJNB30BAHMEM 3aKOHOB JIOTHKH, NEXYKTHBHBIX M HHIYKTHBHBIX
YMO3aKIFOYCHHH, YMO3aKJIFOYCHHH 110 AHATIOTHH;

e pa3bupaTh NOKA3aTENbCTBA MaTEMAaTHICCKUX YTBEPXKICHHH (IpsIMBIC U OT IIPOTHBHOTLO),
IPOBOUTE CAMOCTOSTENBHO HECIOXHBIE JOKa3aTelbCTBa MATeMATHHCCKIX (bakToB,
BBICTPAMBATH APTYMEHTAIWIO, MPUBOJUTH IPUMEPBI ¥ KOHTPIPHUMEDEL 060CHOBBIBATh
COOCTBEHHBIE PACCYKICHHUS;

e BHIGMPATH coco0 pemIeHns y9eOHOH 3anain (cpaBHMBATH HECKOJIBKO BAPHAHTOB PEIICHNA,
BEIOHpATH HAWO0JIee MOIXOAIIHH C yIETOM CaMOCTOSTENIEHO BRIICIICHHBIX KPUTEPUEB).

Ba3oBble HecJIeI0BATEIbCKHE NEHCTBHSL!

e HCIIONB30BaTh BOIIPOCH! KaK HCCIIEIOBATENbCKUI MHCTPYMCHT HMO3HAHHA, bopMyIHpOBATH
BOIIPOCHL, (HUKCHUPYIOMHE IPOTHBOpEHHE, npoGieMy, CaMOCTOSTENBHO YCTaHABIMBATH
MCKOMOE ¥ JAHHOE, QOPMHPOBATE THIIOTE3Y, ApTYMEHTHPOBATE CBOIO IO3UIHIO, MHCHHC,

e TMPOBOAWTH IO CAMOCTOSTENBHO COCTABICHHOMY ILIAHY HECJIOXKHBIA SKCIEPUMCHT,
He6OJBIIOE HCCIE0BAHAE IO YCTAHOBICHMIO OCOOCHHOCTEH MareMaTHHeCKOTo 00BeKTa,
3aBHCHMOCTEH 06BEKTOB MEXTY COOOH;

e CaMOCTOSTENbHO (GOPMyIHpoBaTh 00OOIIEHHS M BBIBOJBL 110 PE3yJIbTaTaM IIPOBENEHHOTIO
HaGIIIOCHNS, WCCICIOBAHMS, OLCHMBATE [OCTOBEPHOCTh TOJYYCHHBIX pE3yIBTATOB,
BBIBOZIOB ¥ 0000IEHU;

e IIPOTHO3MPOBATH BO3MOXKHOE Pa3sBUTHE IPOLECCa, a TAKKS BBIIBUraTh MPEATIONOXKCHI O
€ro Pa3sBUTUH B HOBBIX YCIOBHSAX.

Pa6ora ¢ uadopManueii:

e BEIBISTH HEJIOCTATOUHOCTH M M3OBITOYHOCTh MH(OpMAIKH, NaHHBIX, HEOOXOUMBIX UL
pelIeHus 3a0a9u;

e BHOWpATh, aHAIM3UPOBATH, CHCTEMATH3UPOBATL H MHTEPIPETAPOBATs HH(OPMAIHIO
Pa3IMYHbBIX BUIOB U (GOpM IIPEICTABICHHA,

e BEIOUparh (HOpMy IPEICTABICHUS uHGOPMAIMK ¥ HILTIOCTPUPOBATH PEIIacMBbIC 33/
cxeMaMu, JAarpaMMaMil, HHOM rpaguKoi i uX KOMOWHAIHAMH,

e OLCHHBATH HAAEKHOCTH MHGOPMAIME IO KPUTEPUSIM, MPE/UIOKCHHBIM yUUTEeNEM WA
chopMyITEPOBAHHBEIM CAMOCTOATENIBHO.



KoMMyHHKATHBHBIE YHHBEPCAJIbHBIE yI€0HbIE IeHCTBHS:

BOCIIPHHMMATE U (HOPMYIHPOBAaTh CYXIEHHS B COOTBETCTBHM C YCIOBHSAMH H IEJLIMH
0OIeH s, ICHO, TOYHO, IPAMOTHO BEIPXKaTh CBOIO TOYKY 3PEHHS B yCTHBIX M MUCHMEHHBIX
TEKCTaX, JaBaTh IOSCHEHHS IO XOIy peIleHHs 3amadd, KOMMEHTHPOBATh IIOIyYCHHBIA
pe3yibTar;

B X0[e OOCYXIEHHs 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYXKIaEMOH TEMBI, POOIEMBL,
pemaeMoil 3amaud, BBICKa3bIBaTh HJEH, HALEJICHHBIC Ha IIOMCK DPEINeHHs, CONOCTaBILATH
CBOM CYKIEHHS C CYKIEHHAME APYTHX YYaCTHHKOB JHaora, oOHapyXHUBaTh PasIuIue U
CXOICTBO TIO3MIMH, B KOppekTHOH QopMe GOpMynIupoBaTh pasHOINIACHS, CBOU
BO3PaKECHHUS;

IpEJICTABIATE PE3YNGTAThl PEINeHHs 3ajJadd, SKCIEPHMEHTa, HCCIIENOBAaHMA, IPOEKTa,
CaMOCTOSATENBLHO BBIOHpATh (GOpMaT BBICTYIUIEHHS C Y4IETOM 3ajad IPE3CHTAlUM U
0coOEHHOCTEN ayIUTOPUH;

[IOHAMATh ¥ KCIIOJB30BaTh IPEHMYIIECTBA KOMAHIHON W HHIWBHIYalbHOM paboThl mpu
peleHuH yaeOHBIX MaTEMaTHIECKUX 3a1ay;

IPYHEMATh IeJb COBMECTHOM MAEATENBHOCTH, INTAHMPOBATH OPraHW3allMIO COBMECTHOHU
paboTEI, pacTpe/eNsTh BHABL paboT, TOrOBapHBAThCs, 0OCYKIATh MPOLECC M Pe3ylbTaT
paboTsI, 06001IaTh MHEHHS HECKOJIBKHUX JIFOJICH;

y4acTBOBATh B IPYNIOBEIX (opmax paGoTel (06CyxneHus, 0OOMEH MHEHHAMH, MO3TOBEIE
IOTYPMEI U JPYTHE), BBIIOIHITH CBOIO 9acTh PabOTEI B KOOPAMHUPOBATh CBOU JCHCTBUSA C
IPYTHMH WIEHAMH KOMAH/bl, OLICHHBATh Ka4eCTBO CBOETO BKJIAa B OOLIME MPOIYKT IO
KpHUTEPHUSM, CHOPMYITHPOBAHHEIM YIaCTHUKAMU B3aUMOICHCTBHUL.

PeryasiTuBHbIe yHUBEPCAJIbHbIE yIeOHbIE TeACTBHS

Camoopranmusanus:

CaMOCTOSTENBHO COCTABIIITE IUIAH, AITOPUTM PEIIEHUs 3a1aud (WX €ro 9acThb), BEIOUpaTh
croco6 peIleHHs ¢ YYETOM HMMEIOMUKCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh U KOPPEKTHPOBATh BAPUAHTHI PEIEHUH C yIETOM HOBOM uHOpMALUH.

CaMOKOHTPOJ'Ib, 3MOHI/IOH3JILHI)IFI HHTEAJICKT:

BIAQNETh CIOCO0AMM CaMOIPOBEPKH, CAMOKOHTPOJII IMpoIecca W pE3yiapTara pPEIICHHA
MaTeMaTHUESCKOM 3aa4uH;

IpEABUIETh TPYOHOCTH, KOTOpPHIE MOTYT BO3HHKHYTh IIPH PEIICHHU 3a[atdH, BHOCHTDH
KOPPEKTHUBEL B JEATEIBHOCTE Ha OCHOBE HOBBIX 00CTOSTENBCTB, HAMJIEHHBIX OMMOOK,
BBIIBIICHHBIX TPYLHOCTEH;

OIIEHHUBATH COOTBETCTBHE pE3yIbTATA ACSITENBHOCTH IIOCTABICHHON ILENH M YCJTIOBHAM,
OOBSCHATH TPHYWHBI JOCTHIKEHUS WM HENOCTIXKECHHA NCITH, HaXOIUTh omuOKy, IaBaThb
OLIEHKY TPHOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIbTATBI

K xommy ofOydenmss B 7 Kjacce OOy9arOIIWiCsS IONYYHT CIICIYIOINC MIPSAMCTHBIC

pe3yJIbTaThL:

Pacmoznasats U3YYCHHBIC TECOMETPHICCKHC (bI/II“yp‘BI, ONpEIACILITh WX  B3aHMHOC

PACIIONIOKEHNE, H300paXaTh reOMeTprIecKre QUryphl, BRIIONHATE YEPTEXKNA 10 YCIOBHIO 3a11aTH.
aMepsTh THHEHHBIE U YIJIOBBIC BENMYMHBL Pearh 3a1add Ha BBIMHCIICHHE JUIMH OTPE3KOB H
BEJIMYUH YTJIOB.

Jlenats TpyOyrO OIEHKY JHHEHHBIX W YTTIOBBIX BEIMYHH IPEIMETOB B peabHON JKU3HH,

pasMepOB IIPUPOTHEIX 06BEKTOB. Pasmidars pa3Mepsl 3TUX 0OBEKTOB IO MOPSIKY BETHIHHEL.

CTpOI/ITB YEPTEXKHU K TEOMETPUICCKHUM 3aJa4yaM.



[Tonp30BaThCS IPU3HAKAMHE PABEHCTBA TPEYTONBHNKOB, HCIOIB30BaTh IIPU3HAKA U CBOUCTBA
paBHOOEIPEHHBIX TPEYTONBHAKOB IIPH PEIICHUN 3a/1ad.

[IpOBOIUTS JIOTHYECKUE PACCYKIEHHS C UCTIOIB30BAHHEM I€OMETPHIECKHX TEOPEM.

[To/b30BaThCA  IPU3HAKAMHM PABEHCTBA IPAMOYTONBHEIX —TPEYTOJNBHHKOB, CBOMCTBOM
MEIHAaHBl, NPOBENEHHOM K THIIOTEHY3€ MPAMOYTONBHOTO TPEYrojibHHKA, B  PCIICHUH
reOMETPHYECKUX 3a1ad.

OlpefensaTh MapaIeNbHOCT HIPSAMBIX C MOMOIIBIO YIJIOB, KOTOPIE 0OpasyeT ¢ HUMH
cexymas. OmpenensTs NapauIelbHOCTh MPSMBIX C IIOMOLIBIO PaBCHCTBA paccTOSIHUNA OT TOYEK
OJIHOM TIPAMOM 10 TOYEK APYTOH IIPSIMOH.

Pemats 3a1a4u Ha KJIeT9aTod Oymare.

[IpoBOAWTD BBMUMCICHHA W HAXOJIUTh YHCJIOBLIE H OyKBEeHHbIE 3HA4YeHHd YIIIOB B
reOMETPHUECKHX 3a/adax ¢ HCIOTB30BAHAEM CYMMEI YIJIOB TPEYTONBHUKOB ¥ MHOTOYTOIIBHUKOB,
CBOMCTB yITIOB, 00pa30BAHHBIX IIPH IIEPECCUCHUN ABYX IapajlICIbHBIX MPSIMbIX cekymel. Pemats
[IPAaKTHYIECKHUE 331a9¥ Ha HAX0XICHHE YTIIOB.

BajeTh MOHATHEM [€OMETPHIECKOro MeCTa TOYeK. YMETh ONPENeNiTh OUCCEKTPUCY YITa U
CepeNUHHbIN IEPIICHAUKYIIIP K OTPE3KY KaK FeOMETPHIECKHE MECTa TOUCK.

dopMyTUpOBaTh ONPENCICHHsS OKPYKHOCTH W Kpyra, XOpABI H IUameTpa OKPYXHOCTH,
[IOJIb30BAThCS MX CBOMCTBAMHU. YMETH IMPUMEHSTH 3TH CBOMCTBA IIPH PEIICHUH 3a1a1.

BiageTs IOHATHEM ONMMCAHHOM OKOJO TPEYTOJNbHUKA OKPYKHOCTH, yMETh HaXONHUTH €€
weHTp. Iloms3oBaThes hakTaMH O TOM, 9TO OMCCEKTPHCH YINIOB TPEYTOJIBHHKA IEPECCKAOTCA B
ONHOM TOYKE, M O TOM, YTO CEpeIUHHBIE IEPNCHIUKY/IPEI K CTOpOHAM TPCYTOJIbHHUKA
MepeCceKaroTCs B OJJHOH TOYKE.

BrajeTh TOHSTHEM KacaTeNbHOM K  OKPYXKHOCTH, IIONMB30BATBCS — TEOPEMOH O
IIepIIEH IUKYJAPHOCTA KacaTeIbHOM M pajiyca, IPOBEAEHHOTO K TOYKE KaCaHHs.

[Tomp30BaThcs  NPOCTEUINMME  IEOMETPHYECKMMH  HEPaBEHCTBAMH,  IIOHMMArb  MX
MPaKTUYECKUH CMBICIL.

[IpOBOJMTE OCHOBHBIC [€OMETPUYECKUE IOCTPOCHHS C IIOMOIIBIO IIUPKYILT 1 JTHHEHKH.

K xoHmy oOy4enus B 8 Kjacce OOydarommuiics MONYy9HT CJIEAYIOMME [IPSIMETHRIC
pe3yJIbTaThL:

Pacro3HaBATh OCHOBHBIE BHILI UYETHIPEXYTOJNBHHKOB, HX OJJIEMEHTBI, IIONB30BAThCS HX
CBOHCTBAMHU IIPU PEINECHUU TEOMETPUYIECKUX 3aad.

[IpuMeHATH CBOMCTBA TOUKH HEPECCUCHU MEIMaH TPEYTONbHUKA (ueHTpa Macc) B PEIIEHUH
3a1ad.

BiiajleTh TOHSTHEM CPEIHEH TMHNUM TPEYTOIbHIKA U TPATIeIluy, IPUMEHSTh HX CBOHCTBA IIPH
pelmeHuM TeoMeTphUdeckux 3anmad. llomp3oBaThCd teopemori Qajeca M  TEOpEeMOH O
IPOIOPIHOHAIBHBIX OTPE3Kax, IPUMEHATh UX I PEIICHUS TPAKTHICCKUX 3a/1at.

TIpUMEHATH IPU3HAKY ITOI00HS TPEYTOJIBHAKOB B PEIICHAH FEOMETPHICCKUX 3a/at.

ITosb3oBaThes Teopemoit [Iudaropa AIA PelIeHAs TEOMETPIYECKUX ¥ MPAaKTHICCKHIX 3alad.
CTpOHTH MaTeMaTHIECKyI0 MOJIENb B MPAaKTHYCCKHUX 3aJadax, CaMOCTOATE/IBHO JC/ath gepTEX U
HAXOJUThH COOTBETCTBYIOIINE AIHHEL

BragerTs MOHSATHSIMH CHHycCa, KOCHHyca M TaHTeHCa OCTPOro yria MIpiMOyToJIbHOTO
TpeyronpHuKa. [101630BaTECS STUMH MOHSTHAMHE I PEIICHNAS IPAKTHECCKHUX 3a/a4.

BoIapc/aTh (pasIMIHEIME CIIOCOOaMHE) IIIOMA/h TPEYTOIbHEKA | IUIOMa MHOTOYTOIbHEIX
duryp (monb3ysch, Iie HeOOXOIHUMO, KaJNBKYJIATOpOM). [IpUMEHATH MONYyYEHHBIE YMEHHSI B
[IPaKTHYECKUX 3a/1a9ax.

BiameTh IOHATHSAMH BIIMCAHHOTO X IEHTPAIBHOTO YIJla, HCIONB30BaTh TCOPEMBI O
BIHCAHHBIX YTIIaX, YIJIaX MeX/Ly XopaaMu (CEeKyIIUME) B YITIe MEXITY KacaTeIbHOU U XOPHOH IIpU
pEIIIEHNH TeOMETPHIECKIX 3a1ad.

BilajeTh TOHATHEM OIMCAHHOTO YETHIPEXYTONbHHKA, MPUMEHATH CBOHMCTBA ONHMCAHHOIO
YeTBIPEXYTONbHIKA IIPY PEIICHIH] 3a1ad.



[IpEMeHATs MOTyYeHHbIE 3HAHMSA HA MPAKTHKS — CTPOUTH MATEMATAYCCKHC MOJICIH UL
3314 peanbHOM KU3HY U IPOBOJUTH COOTBETCTBYIOIIUE BEIMMCIICHUS C IPUMCHEHHCM mojobus u
TPHUTOHOMETPHUH (TIOJIB3YACh, TS He06XO0IUMO, KATbKYIITOPOM).

K xommy ofywenuss B 9 KjJacce OOydarom[UHCs IIONTYYHT CIEAYIOIMHE IPEIMETHEIC
pe3yJbTaThl:

3HaTh TPUTOHOMETPUYECKHE (DYHKIME OCTPBIX YIIIOB, HAXOAUTH C WX IIOMOIIBIO Pas/IIHBIC
5JE€MEHTH IIPAMOYTOJBHOTO TPEYrONbHUKA («PEIICHHE IPAMOYTOJBHBEIX TPEYTOTEHUKOBY).
Haxomuts (C IOMOIIBIO0 KATBKYISTOPa) JIMHBI M YTIIBI JUL HETa0 THYHBIX 3HAYCHUI.

ITonp30BaTbcs (GOPMyJIaMu MPHBEICHHS M OCHOBHBIM TPHTOHOMETPHYCCKAM TOKACCTBOM
UL HAXOSKICHHS COOTHOIIEHHH MEKTy TPHTOHOMETPUYSCKUMH BETMINHAMH.

MCIob30BaTh TEOPEMBI CHHYCOB H KOCHHYCOB I HAXOXICHHS PAsIHIHBIX 3JICMCHTOB
TpeyroIbHHKA («PelleHne TPEYTOMBHAKOBY), IPUMEHSTH UX TIPA PEICHHA TCOMETPIIECKIX 3ala.

BraneTs MOHATHAMHE IIpeoOpa3oBaHKA NOROOWS, COOTBETCTBEHHBIX JJIEMEHTOB OJOOHBIX
duryp. ITomb30BaTECs CBOKCTBAMH MONOOUS MPOH3BOIBHEIX ¢Guryp, yMeTb BHEYMCIIATH UIMHBI U
HAXOIUTh YINIBI y MONOOHBIX (Quryp. IIpEHMEHSTh CBOMCTBA mono0Oust B MPaKTHYECKHUX 3anadax.
VMeTh IPHBOIUTE [PUMEPE! HOTOOHEX QUIYp B OKPYKAFOIIEM MHUPE.

[TonB30BaThCS TEOPEMAMH O [POM3BENEHHH OTPE3KOB XOPH, O MPOM3BEACHHU OTPE3KOB
CeKYIIHX, O KBaapaTe KacaTeJIbHOMU.

IToTB30BaTHCS BEKTOPAMH, TIOHUMATH UX TCOMETPHYECKAH U U3MIECKUH CMBICT, IPHUMEHATH
WX B DCIICHHH TEOMETPHYECKUX H (m3muecKnx 3axad. IIpHMEHATh CKalsIpHOS MPOM3BENCHHE
BEKTOPOB IS HAXO0KICHUS [UTHH U YTJIOB.

ITonp30BaThcs METONOM KOOpDHWHAT Ha IUIOCKOCTH, IPUMEHATH €ro B PCIICHHA
TEOMETPHUECKUX U IIPAKTHIECKUX 3a1ad.

BrageTh HOHSTHAMH IPAaBUJILHOTO MHOTOYTOJBHHKA, ITHHBI OKPYKHOCTH, JUIMHBL JIyTH
OKPYXKHOCTH M Da/{aHHOM Mephl yIVa, yMETh BBRMHUCIATH IUIOMAnk Kpyra W Cro gacTeH.
[IpUMEHSATH IOTyYeHHBIE YMEHUS B IPAKTHUCCKHX 3a71atdaX.

Haxomuts ocd (WJIH LEHTPbI) CHMMETpuH Guryp, NPUMEHATH JBIKCHHA IUIOCKOCTH B
MIPOCTEHINNX CIIydasX.

[IpHMeHATh TONyYeHHBIC 3HAHMSA Ha NPAKTHKE — CTPOMTH MATCMATHHYECKHE MONCIH UL
3a/[a4 peaqbHOM KU3HA U IPOBOJUTH COOTBETCTBYIOIIHE BHIMHUCNICHHA C PUMEHCHACM nogobus u
TPUTOHOMETPHUESCKIX QyHKIUH (IOTB3YACE, TIE HEe0OXO0IMO, KAIBKYISTOPOM).
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YUYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOIIECCA
OBSIBATEJIbHBIE YUEBHBIE MATEPUAJIBI JJI51 YYEHUKA
o T'eomerpus, 7-9 xnaccsl/ AtanacsH JI.C., Byty3os B.®., Kagomues C.B. u apyrue,
Axuunoneproe obmectro «M3narenscTBo «IIpocBemenue

METOANYECKHUE MATEPHUAJIBI JIUVIAA YYUTEJISA
e YMK «I'eomerpus 7-9 kiaccer»

IMADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET
http://www.mccme.ru/

http://window.edu.ru/ :

http://window.edu.ru/window/method/

http://www.edu.ru/



