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HOACHUTEJIBHASA 3AIIMCKA

['eomeTpuss Kak OAMH W3 OCHOBHBIX PAa3A€iiOB IIKOJIbHOM MaTEMATHKH,
UMEIOIINI CBOEH 11eNbi0 00€CTeYnTh M3YYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOIICHWH M B3aMMHOE PACIOJIOXKEHHE, OINUpaeTcs Ha JOTHYECKYIO,
JI0Ka3aTEeNIbHYIO JUHUIO. LI[eHHOCTh M3y4eHHs F€OMETPUU Ha YPOBHE OCHOBHOIO
o0uiero o0pa3oBaHus 3aKJIIOYAETCS B TOM, YTO OOyYaroIIMiiCs yUYUTCS IPOBOAUTH
JI0Ka3aTeJIbHbBIE PACCYK/IECHUS, CTPOUTD JIOTUYECKUE YMO3AKIIOUEHMs], JOKa3bIBATh
UCTUHHBIC YTBEP)KJIECHUS U CTPOUTH KOHTPIPUMEPHI K JOXKHBIM, IPOBOAUTH
pacCcyXJIeHHs «OT TPOTUBHOTO», OTJIMYaTh CBOMCTBA OT TPU3HAKOB,
(opMyIMpOBaTh OOpPATHBIE YTBEPIKICHUS.

Bropoii 1enpl0 u3ydeHHs T€OMETPHUM SIBIISIETCS MCIIOJIb30BaHHE €€ Kak
UHCTPYMEHTA INpPU PEIICHWH KaK MaTeMaTHYECKHX, TaK U MPAKTUYECKUX 3ajad,
BCTpEUAIOLIUXCA B peadbHOM ku3HU. OOyyarouuiicss TOMKEH Hay4YHUThCs
ONpeAeTUTh TEOMETPUUECKYIO0 (DUTYpY, OMUCATh CIOBAMHU JAaHHBIA YEpPTEXK WU
PUCYHOK, HalTH IUIOIIA/(b 3€MEJIBHOTO y4acTKa, pacCuuTaTh HEOOXOAUMYIO JJIUHY
ONTOBOJIOKOHHOTO Kalenst win TpeOyemble pa3Mepbl rapaxa s aBTOMOOMIIA.
OTOMY COOTBETCTBYET BTOpAsi, BBIUMCIUTEIbHAS JINHUSA B U3YYEHUHU I'€OMETPHH.
[Tpu pemeHun 3amad MPaKTUYECKOTO XapakTepa OO0Yy4aroUIUiicsl YUUTCS CTPOUTH
MaTeMaTHYeCKUe MOJENU pPEaJbHBIX IKU3HEHHBIX CHUTyallud, MPOBOAUTH
BBIUMCJIEHHS] U OLICHUBATh aJIEKBATHOCTb [TOJIyYEHHOTO pPe3yibTaTa.

KpaitHe BaXHO MOAYEPKUBATH CBS3U T'€OMETPUM C JPYTUMHU y4e€OHBIMU
npeaMeTaMi, MOTHBHPOBATh MCIIONIb30BaTh OMPEICICHUS T€OMETPUUYECKUX puryp
U TIOHSATUH, IEMOHCTPUPOBATH NMPUMEHEHHE TMOJYYEHHBIX YMEHUN B (U3UKE U
TEXHUKE. OTH CBSI3W Haumbojee SIpKO BHAHBI B Temax «Bektopbi»,
«TpuUroHoMeTprueckue COOTHOIIEHMs», «Meronq koopauHat» u  «Teopema
[Tudaropar.

VYueOunsiii kypc «l'eomeTpuspy BKIIOYAET CIEAYIOIIUE OCHOBHBIE DPa3zeiibl
comepxkanusi: «l'eomerpuueckue @urypsl U HUX CcBOWcTBa», «M3mepeHue
IEOMETPUUYECKUX  BEIMYUH», «JleKapTOBbl KOOPAMHATHI HA  IUIOCKOCTH,
«BexTope, «JIBrKeHUs MI0cKoCcTHY, «IIpeodpazoBanus nogo0us».

Ha usyuenne yueOnoro kypca «I'eometpusi» orBogutcs 204 yaca: B 7 kiacce
— 68 yacoB (2 vaca B Henelnw), B 8 kimacce — 68 yacoB (2 yaca B HeJen0), B 9
KJ1acce — 68 yacoB (2 yaca B HEJEIIIO).



COJEPXAHUE OBYYEHUA

7 KIIACC

Hauanbnsle nonstusa reomerpun. Touka, npsimasi, OTpe30K, Jiyd. Yrou. Buasl
yrioB. BeprukansHele U CMexHBIE yriabel. buccektpuca yria. JlomaHnas,
MHOTOYTOJIbHUK. [[apajuiebHOCTh U IEPIEHIUKYIISIPHOCTD IIPSIMBIX.

Cummerpuunble  ¢urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHH.
[IprMepbl CUMMETPHUH B OKPYKAIOLIEM MUDE.

OCHOBHBIE TIOCTPOEHHUSI C MOMOUIBIO LHUPKYJIS U JIMHEUKU. TpeyroyibHHK.
Bricorta, Mmennana, Ouccekrpuca, UX CBOMCTBA.

PaBHOOeApeHHBII W PaBHOCTOPOHHHMM  TpeyrojbHHKUA. HepaBeHCTBO
TPEYTOJIbHHUKA.

CBolicTBa M MNpU3HAKH PABHOOEAPEHHOIrO TpeyroybHUKA. [Ipu3Haku
PaBEHCTBA TPEYTOJIbHUKOB.

CBolicTBa ¥ IPU3HAKU NapAJIIENbHBIX MPAMBIX. CyMMa yIioB TPEYTOJIbHUKA.
Bnemnue yriel TpeyronabHuKa.

[IpssmoyrosibHbI  TpeyroiabHUK. (CBOWCTBO MEAHMAaHbl MNPSAMOYTOJIBHOTO
TPEYrOJIbHUKA,  IPOBEACHHOW K  rumoTreHy3e.  IIpu3Haku  paBeHCTBa
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. IIpsIMOYTOJIBHBIN TPEYTOJBHUK C yIiIoM B 30°.

HepaBeHcTBa B T€OMETpUHM: HEPABEHCTBO TPEYTOJIBHUKA, HEPAaBEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OOJbIIEM yIJIe U OOJIbIIEH CTOPOHE TPEYTOJIbHUKA.
[leprieHIUKYIISIp U HAKJIOHHAS.

['eomMeTpuyeckoe MeCcTO TOYeK. buccekrpuca yriia H  CEpeIUHHBIN
NEPIEHAMNKYJIIAP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOYEK.

OKpyKHOCTb M KpyI, XOpAa M JHaMeTp, HUX CBOWCTBA. B3aumHoe
PAaCIIOJIOKEHUE OKPYKHOCTH M NpsiMou. KacarenpHas U cexymias K OKPY>KHOCTH.
OKpy>XHOCTb, BIHCAaHHAas B Yroi. BrnucanHas W onucaHHas OKPYKHOCTH

TPEYrOJIbHUKA.
8 KIIACC

YerwipéxyronbpHukd. [lapamienorpamm, ero npu3sHaku U CBoMcTBa. YacTHbIE
Clydad MapajijieorpaMMOB (MPSMOYTOJIbHUK, pOMO, KBaApar), UX NPU3HAKU U
cBoiictBa. Tpamenusi, paBHOOOKas Tpameuus, €& CBOWCTBA M MPHU3HAKM.
[IpsiMoyroJibHAs Tpaneuus.

Meron ynBoenusi menuansl. LlenTpanbHas cummerpus. Teopema Paneca u
TEOpEMa O MPOMOPLIMOHATIBHBIX OTPE3KaXx.

Cpennue JIMHUM TPEYTOJIbHUKA U Tpaneuuu. L{eHTp macc TpeyrojapHuUKa.

[Tomqobue TpeyrodbHUKOB, KoddduiueHt mnogoous. IlpuszHaku mnomoOus
TpeyroJibHUKOB. [IpruMeHeHne noqooust npu peleHnn NpakTUYeCKuX 3a/1ay.



CpoiicTBa miomaae reomerpuyeckux ¢uryp. @opMyinbl Uil IUIOLIAAN
TPEYroJIbHHKA, NapajuienorpaMma, pomOa u Tpaneuuu. OTHOILIEHHE IUIOIIAIeH
noTI0OHBIX (Uryp.

Boruncnenue miomaaei TpeyroabHUKOB U MHOTOYT'OJIbHUKOB Ha KJIIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu permieHun
MPAKTUYECKUX 3a/a4.

CHHyC, KOCHHYC, TAHI'€HC OCTPOIO yIJla MPSAMOYTOJIBHOTO TPEYTOJIbHHKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpuUroHOMeTpuueckue (yHKIUU
yrioB B 30, 45 u 60°.

Brnucannbele ¥ IEHTpaJNbHBIE YIJbl, YroJd MEXIy KacaTelbHOM U XOpAOW.
Yriel  Mexay XopJaMM M CEeKyIUMMH. BrimcaHHble W ONMCaHHbIE
YEeThIPEXYTOJIbBHUKHA. B3auMHOE pacmnosiokeHne AByX OKpyxkHocTed. Kacanwme
okpyxHocTel. O01Ie KacaTeabHbIe K JBYM OKPY>KHOCTSIM.

9 KUIIACC

Cunyc, KocuHyc, TaHreic ymioB or O go 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXK1€CTBO. DOPMYIIbI TPUBEACHUSI.

Pemenue TpeyronbHuUKOB. Teopema KOCHHYCOB M TEOpEeMa CHHYCOB.
Pemienne mnpakTUYecKMX 3aJad C HKCHOJb30BAHUEM TEOPEMbl KOCHHYCOB U
TEOPEMBI CHHYCOB.

[IpeoOpazoBanue mogoous. [lomoO6me COOTBETCTBEHHBIX 3JIEMEHTOB.

TeopemMa O NpPOU3BEACHUM OTPE3KOB XOPH, TEOPEMBI O IPOU3BEIACHUU
OTPE3KOB CEKYIINX, TEOpEMa O KBaJIpaTe KacaTeIbHOM.

Bekrop, anmuHa  (Momynb)  BEKTOpA,  COHAMPABIEHHBIE  BEKTOPBHI,
IPOTUBOIMOJIOXKHO  HAMpaBICHHBIE  BEKTOPHI, KOJUIMHEAPHOCTh  BEKTOPOB,
pPaBEHCTBO BEKTOPOB, OIMEpallM HaJ BEKTOpaMu. Pa3iokeHHe BEKTOpa MO JABYM
HEKOJUIMHEeapHbIM BekTopaM. KoopauHaThl BekTopa. CKaysipHOE MPOU3BEIICHUE
BEKTOPOB, MPUMEHEHHE JIJIS1 HAXOXKACHUS JJIMH U YTJIOB.

JlexapToBBI KOOPAMHATHI HA MJIOCKOCTH. YPAaBHEHHS MPSIMONA U OKPY>KHOCTHU
B KOOpJMHATaX, epecedeHre OKPY>KHOCTEH U MPSMBIX. MeTOo ] KOOpAUHAT U €ro
IpUMEHEHUE.

[IpaBuibHBIE MHOTOYroJibHUKHM. JlmmHa okpyxHocTH. ['pamycHas wu
paauaHHasi Mepa yria, BBIUYMCICHUE JJUH AYyr OKpykHocTed. Ilmomansr kpyra,
CEKTOpa, CETMEHTA.

JIBW>KeHMsI TUIOCKOCTH M BHYTPEHHUE CUMMETpuH ¢Guryp (dIeMeHTapHbIe
npeactasienus). [lapannensueiii nepenoc. [loBopor.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA IIPOI'PAMMbBbI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIndyHOCTHBIE pe3yJbTaTbl OCBOCHMsS IpOrpaMMmbl Yy4yeOHOro Kypca
«I"eomeTpush XapaKTEPHU3YOTCH:

1) maTpuoTHYeCKOe BOCIMTAHUE:

IPOSBICHHMEM MHTEpeca K NPOLUIOMY M  HACTOSIIEMY POCCHUMCKON
MaTE€MaTUKM, LEHHOCTHBIM OTHOLUEHWEM K JIOCTMIKEHUSAM  POCCUHCKHUX
MaTE€MaTUKOB M POCCUHCKONM MAaTEMaTHYECKOM IIKOJBI, K MCIOJIB30BAHUIO 3THUX
JOCTHKEHHM B IPYTHX HayKaX U MPUKIAIHBIX cepax;

2) rpaskaaHCcKoe H 1YXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJHEHUIO O0S3aHHOCTEN I'pa)KAaHWHA U pealu3aly €ro
IpaB, IMpPEICTaBICHHMEM O MAaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBICHUM, IPOLEAYp T'Pa)TaHCKOro oOIiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 0OCYKACHHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C NIPAKTUYECKUM NPUMEHEHUEM JOCTHKEHUN HAayKH, OCO3HAHHEM Ba)XHOCTU
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JAEATENBHOCTH YYEHOIO;

3) Tpy10BO€ BOCIIUTAHHUE:

YCTAaHOBKOM HAa AaKTHBHOE Yy4YacTHE€ B PEIICHWHM NPAKTUYECKUX 3adad
MaTEMaTUYECKOM HANpPaBICHHOCTH, OCO3HAHMEM Ba)XHOCTH MAaTEMaTUYECKOIO
o0Opa3oBaHMUsl HAa TPOTSHKEHUHM BCEW KU3HU MM YCHENIHOW MpodecCHOHaIbHON
JESATEIbHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUI, OCO3HAHHBIM BBIOOPOM U
HOCTPOECHUEM MHANBUAYAIBHON TPAEKTOPUH O00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JTUYHBIX HHTEPECOB U O0IIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYecKOe BOCTIMTAHHE:

CHOCOOHOCTBIO K SMOIMOHAJIBHOMY UM  3CTETHYECKOMY BOCIPUSATHIO
MaTEeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHHUH, pacCyXIE€HUW, YMEHHIO BHUJAETbH
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHUSA:

OpUEHTALlME B JI€ATEIIbHOCTM HA COBPEMEHHYK) CHCTEMY HAYYHBIX
IPEJICTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS YEJIOBEKA, IPUPOIBI U
oOuiecTBa, MOHMMAaHUEM MaTEMaTHUYECKOW HAyKH Kak c@epbl 4YelOBEYECKOU
NEeATEIbHOCTH, TANOB €€ pa3BUTUSA U 3HAUYMMOCTH JJIA PA3BUTHUS LIUBUIIU3ALINH,
OBJIQJICHUEM SI3bIKOM MATEMaTHKU U MATEMaTHYECKOW KyJIbTYpPOHl KaK CpelCTBOM
IIO3HAHWs MHpA, OBJIAJICHUEM IPOCTEUIIMMM HAaBBIKAMHU HCCIIEI0BATEIbCKON
NEATEINbHOCTH;



6) ¢usmueckoe BocnuTanue, (popmMHupoBaHHE KYJbLTYPbl 310POBbSI U
IMOIMOHAJILHOIO 0JIarOnoJIy4Yns:

TOTOBHOCTBHIO TPHUMEHSITh MATEMATHYECKUE 3HAHWS B HMHTEpPECax CBOETO
37I0pOBbsl, BEJACHUA  370poBOro oOpaza JKM3HU  (3710pOBO€  IIUTaHME,
cOaaHCUPOBAHHBIA PEXUM 3aHATUM M OTHbIXa, peryisapHas Qusnueckas
aKTUBHOCTB), C(HOPMHPOBAHHOCTHIO HAaBBIKA pPEQIICKCHN, MPU3HAHUEM CBOETO
MpaBa Ha OUIMOKY U TAKOTrO e IpaBa JpPyroro 4eaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHUE:

OpHUEHTAIME HAa TPUMEHEHNE MAaTeMaTUUECKUX 3HAHWM U1 PEUICHUs 3a/1a4
B 00JIaCTH COXPAHHOCTH OKPYXaloIledl cpeapl, IJIaHUPOBAHUS TOCTYIKOB U
OLCHKA HMX BO3MOXHBIX MOCHEACTBUN JJIs1 OKPYXKAIOIIEW CPEeAbl, OCO3HAHUEM
I00ATBHOTO XapaKTepa 3KOJIOTHIECKUX MPOOIeM U yTeH UX PEIICHNUS,

8) ajanranus K U3MEHAIIMMCSH YCJOBHAM COLMAJIBLHOM U NPHUPOAHOU
cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, IOBBILICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO NEATEIBHOCTh, B TOM YHCIIE
YMEHHE YUYUTHCS y JPYTrUX JIOJIe, MPUOOpPETaTh B COBMECTHOM JEATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMH U3 OIbITA JIPYTHUX;

HEOOXOJIMMOCThIO B ()OPMHUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIE
bopMyIUpOBaTh WU, TIOHITHS, TUIIOTE3bl 00 0OBEKTaX U SIBJICHUAX, B TOM YUCIIC
paHee HEU3BECTHBIX, OCO3HABaTh JACHUIIUTHI COOCTBEHHBIX 3HAHUUA U
KOMITETEHTHOCTEW, IJIaHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYHD  CHUTYyalldl0, BOCIPUHHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUNA KOHTPMEpP, KOPPEKTHUPOBATH
MPUHUMAEMBbIC PEIICHUS W JCHCTBUA, (OPMYIMPOBATh W OIICHUBATh PUCKH U
NOCNEeACTBUS, (HOPMHUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIE YHHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Ba3oBble Jiornueckue 1eiicTBUA:

e BBIABISATH M XapPaKTEPU30BATh CYIIECTBEHHBIEC MPU3HAKA MATEMATHYECKUX
O0OBEKTOB, TOHATHA, OTHONIICHWA MEXIy TMOHATUAMH, (OPMYITHPOBATH
ONpEACICHUs]  TOHSTUM, yCTAHABIMBATh  CYIIECTBEHHBIM  IPU3HAK
KJaccupuKaIli, OCHOBaHUS JJIsi OOOOIICHUS W CpPaBHEHMS, KPUTEPUHU
MPOBOJIMMOTO AHAIU3A;

e BOCIPUHUMATH, (OPMYIUPOBATH W  MPEOOPA3OBBIBATH  CYXKICHUS:
yTBEPAUTEIbHBIE M OTpHULIATENIbHBIC, C€IWHUYHBIC, YacTHbIE W OOIIHe,
YCJIOBHBIC;



BBISIBIISITh ~ MaTeMaTHYEeCKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3UM U
OpOTUBOpEYMsl B (pakTaxX, [JaHHBIX, HAONIONEHUSAX U YTBEPKICHHSIX,
npeaiaraTb KpUTEPUU ISl BBISIBICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUUH;
JieNaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
MHAYKTUBHBIX YMO3aKIIOUEHHUM, YMO3aKIIFOUEHH 110 aHAIOTUH;

pa3bupatrh J10Ka3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEP)KICHUHN (IpsIMbIE M OT
MPOTUBHOT0), TPOBOAUTH CAMOCTOSITEIbHO HECIOXHBIE J0Ka3aTelbCTBa
MaTeMaTHYeCKUX (aKTOB, BBICTPAUBATH APTyMEHTALMIO, MPHUBOJIUTH
IpPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh CIIOCOO pelmieHus ydeOHOW 3ajauu (CpaBHUBATh HECKOJIBKO
BapHAHTOB pEIIeHMs, BBHIOMpATh Hauboyiee TMOAXOAAIUNA C Y4ETOM
CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ucciieaoBarTe/bCKHe AeiiCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUN MHCTPYMEHT IMO3HAHUSA,
dbopMyIupoBaTh BOMPOCHL, (UKCUPYIOLUIUME MPOTUBOpEUHE, MpodIemy,
CaMOCTOSITENIbHO YCTaHABIMBATh HCKOMOE U JaHHOE, (OpMHUpPOBATH
TUIOTE3Y, ApTYMEHTHPOBATh CBOIO MO3ULINI0, MHEHHE;

OPOBOJUTH IO CAMOCTOSATEIBHO COCTABICHHOMY TIUIaHY HECIIOXHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE HCCIIEIOBAHUE 110 YCTAHOBJIEHUIO OCOOEHHOCTEM
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOO0I;
CaMOCTOSITENbHO (HOpMyIHpPOBaTH 000O0IIEHUS M BBIBOJBI MO PE3yJbTaTaM
NpOBEAEHHOTO HAOMIOJCHUs, HCCIEIOBAHUS, OLEHUBATH JOCTOBEPHOCTH
MOJIyYEHHBIX Pe3yJbTaTOB, BEIBOJIOB U 000OIICHMIA;

IPOTrHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TaKXKe BBIJIBUIAThH
MPEANOJIOKEHHS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ nngopmanueii:

BBISBIISITh HEJOCTATOYHOCTh W HM30BITOYHOCTH HH(MOPMAIUH, JAHHBIX,
HEOOXOIMMBIX JUISI PEILICHHS 3a/1auH;

BbIOMpaTh, aHAJIM3UPOBATh, CHUCTEMATHU3UPOBATh M HHTEPIPETUPOBATH
uH(GOPMAIIMIO Pa3INYHBIX BUIOB U (HOPM MIPEICTABICHHUS,

BbIOUpaTh (GopMy TpencTaBieHHs HHPOPMAMHM U WIUIIOCTPUPOBATH
pemiaemMble 3aJaud  CXEMaMH, JAMarpaMMaMmu, WHOW rpadukoil M uX
KOMOHWHAIHSIMU,

OLICHMBATh HAAEKHOCTH HMH(POpPMAIMHM 1O KPUTEPHUSIM, MPEIOKECHHBIM
YUUTEJIEM WU CPOPMYTUPOBAHHBIM CAMOCTOSATEIHHO.

KoMMmyHMKaTHBHBIE YHMBeEPCAJIbHbIE Y4eOHbIe NeiCTBUS:

BOCIIpPUHUMATH U q)OpMYJII/IpOBaTB CYKACHUA B COOTBETCTBUU C YCIOBUAMU
" I CJIIMU O6HICHI/I}I, SCHO, TOYHO, I'PaAMOTHO BBIpAKAaTh CBOIO TOYKY 3PCHUA



B YCTHBIX M MUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO XOJYy PELICHUS
3a/1a4yv, KOMMEHTUPOBATh MOJYyYEHHBIN PE3yJIbTaT;

e B X0/i€ 00CYXJEHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAEMOIl TEMBI,
npoO0JIeMbl, pelIaeMon 3aauu, BbICKA3bIBaTh UJICH, HAIICJICHHbIC HA MOUCK
pELIEHUs], COIMOCTaBJISATh CBOM CYXICHHS C CYXICHUSMH JPYyIUX
YYaCTHUKOB JAHAaNora, OOHapyXHBaTh pa3iMuMe U CXOJACTBO TO3HIIHHA, B
KOPPEKTHOU opMe HopMyITHpOBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,

e MPEACTABIATH PE3YIbTAThl PELICHUA 3a/1a41, SKCIEPUMEHTA, HCCIIEI0BAHMUSI,
IPOEKTa, CAMOCTOSITEILHO BHIOUPATh (JOPMAT BBHICTYIUICHHSI C YUETOM 3a7a4
IpPEe3eHTAIlMK U OCOOEHHOCTEN ayIUuTOpUU;

e TOHUMATh U UCIOJIb30BATH MPEUMYIIECTBA KOMAHIHON U UHAUBUIyaIbHOMN
paboThI IPH PEIICHNU YUYEOHBIX MaTEMaTHUYECKHUX 3a]1a4;

e IPUHUMATH LIEJIb COBMECTHOW IEATEIBHOCTH, IJIAHUPOBATH OpPraHU3ALIUIO
COBMECTHOM paboThl, pacnpenensTb BHUIbI padOT, JOTOBApUBATHCA,
o0CyX/1aTh MPOLIECC U pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOJIbKUX
JIIOACH;

e y4YaCTBOBaTh B TPYIIOBBIX QopmMax paboTel (0OCyxkaeHus, oOMeH
MHEHUSIMH, MO3TOBbIC IITYPMbI U JPYTHE), BHIMOIHATH CBOIO YaCTh paOOThI
U KOODAWHUPOBATH CBOU JECUCTBHUS C JPYTMMH YIEHAMHA KOMAaHJBI,
OLICHMBATh KAauye€CTBO CBOEro BKJaJa B OOIIMIA MPOAYKT MO KPUTEPHUSM,
c(hOpMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA
Camoopranusanus:

e CaMOCTOSITEIBHO COCTaBIIATH IUIAH, AJITOPUTM pEIIEHUs 3a7auu (WU €ro
4acTh), BBIOMPATh CIOCOO pEHICHUS C Y4ETOM HMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATb M KOPPEKTHPOBATH
BapUaHTHI PEIICHUN ¢ YYETOM HOBOM MH(MOPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIH HHTEJJIEKT:

e BIAJETH CIIOCOOAMU CaMOMPOBEPKH, CAMOKOHTPOJIS MPOIIecca U pe3ysbTara
pelIeHus] MaTeEMaTUYECKOM 3aauH;

e MPEABUAECTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEIICHUU 3a7a4H,
BHOCUTH KOPPEKTUBBI B JCSATEIBHOCTh HAa OCHOBE HOBBIX OOCTOATENHCTB,
HaWJCHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OLEHUBATh COOTBETCTBUE PE3YJIbTATA NEATEIBHOCTH MOCTABIECHHON LIEIN U
YCIIOBHSIM, OOBSICHATH MPUYUHBI JTOCTHKCHUS WM HEIOCTHKCHUS IIETIH,
HAXOJUTh OIMUOKY, JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDBI
K xoniy oOyuenus B 7 Kjaacce OOyYarOUIMICS MOJYYHUT CIEIYIOUIUE
IPEIMETHBIE PE3YJIbTATHI:



Pacnio3naBaTh W3yuyeHHbIE TeOMETpUYEeCKHe (UTypbl, ONpEeneNsiTh HX
B3aMIMHOE pPACIOJIOKEHUE, H300pakaTh Te€OMETpHUYECKHe (UTYPBHI, BBIOJHATDH
YEpPTEKU MO YCIOBUIO 3anaud. M3MepsATb JMHEWHBIE W YIJIOBBIE BEIUYHUHBI.
Pemars 3a1aun Ha BBIYMCIIEHUE JIJIUH OTPE3KOB U BEJIMYUH YTJIOB.

Henatb rpyOyl0 OLEHKY JIMHEMHBIX M YIJIOBBIX BEJIMYMH MPEIMETOB B
pearbHOM KHU3HU, Pa3MEpOB MPUPOAHBIX OOBEKTOB. PasnmuuyaTh pasmepbl STUX
00BEKTOB MO MOPSAKY BETUUHHBI.

CTpouTbh YEepTEXH K TEOMETPUUECKUM 3a]1a4aM.

[lonp30BaThCAd NpPU3HAKAMM PABEHCTBA TPEYTOJIbHUKOB, HCIOJIb30BAThH
MPU3HAKU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJILHUKOB MPHU PEIICHUH 3a/1a4.

[IpoBOAUTE JOTHYECKUE PACCYKACHUSA C HCIIOJIB30BAHUEM I'€OMETPUYECKUX
TEOPEM.

[lonp30BaTbCAd IPU3HAKAMM PABEHCTBA MPSAMOYIOJIBHBIX TPEYTOJIbHUKOB,
CBOWCTBOM MEJIMaHbl, TPOBEAEHHOM K TUIIOTEHY3€ IPSIMOYTOJIBHOIO TPEYTOJIbHHKA,
B PELICHUH F€OMETPUYECKUX 3a7ay.

Omnpenenars napaieabHOCTh MPSMBIX C TOMOIIBIO YIJIOB, KOTOPBIE 00pa3yeT
¢ HUMH cekymas. OnpenensaTh NapamiedbHOCTh MPSAMBIX C MOMOIIbIO PABEHCTBA
PACCTOSIHUM OT TOYEK OJHOU MPSAMOM O TOUYEK APYTOM MIPSIMOU.

Pemate 3a1aumn Ha KieT4aTon Oymare.

[IpoBOIUTH BBIUMCIEHUS M HAXOAUTh YHUCIOBbIE M OYKBEHHbIE 3HAUCHUS
YyIJIOB B TEOMETPUYECKMX 3aJadax C HCIOIb30BAHUEM CYMMBI YIJIOB
TPEYTrOJIbHUKOB W MHOTI'OYTOJBbHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MpU
MEPECEUCHUN JBYX MApaJUIENbHBIX MPSAMBIX CEKylled. Pemare mnpakTuueckue
3a71a4¥ Ha HAXOXKJECHUE YTJIOB.

Bnaners moHATHEM T'€OMETPUYECKOIO MECTa TOYEK. YMETh ONPENEIATH
OHMCCEKTPUCY yIJla U CEPEIUHHBII NEPIEHINKYJISP K OTPE3KY KaK FT€OMETPUUECKUE
MeCTa TOYEK.

@opMyIUpOBaTh OMNPEAECIEHUS OKPYXKHOCTU WU Kpyra, XOpIbl U OUAMETpa
OKPYXHOCTH, ITOJIb30BATHCA UX CBOMCTBAMHU. Y METh MMPUMEHSTH 3TU CBOMCTBA MPH
peneHny 3aaad.

Bnaners moHATMEM ONHCAHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETb
HaxoauTh €€ 1eHtp. [lonb3oBarbes (akTamMu O TOM, YTO OMCCEKTPHUCHI YIJIOB
TPEYTOJbHHUKA TIEPECEKAIOTCSI B OJHOM TOYKE, M O TOM, YTO CEPEIHHHBIC
IIEPIIEHINKYJIAPHI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OTHOU TOUKE.

Bnaners nonsiTHEM KacaTeNnbHOM K OKPYKHOCTH, IOJIB30BATHCS TEOPEMOM O
MEPIEHINKYJIIPHOCTH KacaTeIbHOU U paguyca, IpOBEAEHHOTO K TOUKE KaCaHHUS.

[Tonp30BaThCA MPOCTEUIIMMHU TEOMETPUUECKUMHU HEPABEHCTBAMH, TOHUMATH
UX IPAKTUYECKUN CMBICIL.



[TpoBOIUTH OCHOBHBIE T€OMETPUYECKUE TTOCTPOCHUS C MTOMOIIBIO LIUPKYJIIS U
JIMHENKHU.

K xoHiy oOyuenus B 8 kjacce oOyYarONIMIiCS TOJYYUT CIICTYIOITHE
MpEeIMETHbBIC PE3YyJIbTATHI:

Pacnio3HaBaTh OCHOBHBIE BHJBI YETHIPEXYTOJBHUKOB, HX AJIEMEHTHI,
M0JIb30BAThCS X CBOMCTBAMU MPU PEIIEHUH F'€OMETPUUECKUX 3a1a4.

[IpumeHsATh CBOMCTBAa TOYKHM IEPECEUYEHHUS] MEIHAH TPEYroJIbHHKA (LIEHTpa
Macc) B pEILICHUH 3a]1a4.

Branets nouatueM cpelHel JMHUUA TPEYTOJIbHUKA M Tpamneluu, TPUMEHSITh
WX CBOWCTBa MpHU PEIICHUUM TeoMeTpuyeckux 3anad. [lonb3oBaTbes Teopemoi
dasieca 1 TEOPEMOU O TPOMOPLIMOHAIBHBIX OTPE3KAX, IPUMEHATh UX IS PELICHUS
PAKTUYECKUX 3a]a4.

[TpumeHsATh npu3HaKu MOJ00US TPEYTOJIbHUKOB B PELIEHUU T€OMETPUUYECKHUX
3a/ay.

[Tonb3oBaThess Teopemoii [ludaropa mnsg pemieHUss TE€OMETPUUYECKUX U
NpaKkTUYECKUX 3a1a4. CTpOUTh MaTEMAaTUYECKYIO MOJENb B IPAKTUYECKUX 3a7a4aXx,
CaMOCTOSTEIIbHO JIeJIaTh YEPTEK U HAXOJUTh COOTBETCTBYIOIIHE JITTUHBI.

Brnaners mnoHATHSIMH CHHYyCa, KOCHMHYyCa M TaHIE€HCa OCTPOro yria
IPSIMOYTOJILHOTO TpeyrojbHUKA. [10J1b30BaThCS 3TUMHM MOHATUSMU JJIsl PELICHUS
MPAKTUYECKUX 3a]1a4.

Brraucnsats (paznudHbIME CIIOCO0AMU) TUIONMIAb TPEYTOJIbHUKA U TUIONIAIN
MHOTOYTOJIBHBIX  (uryp (mone3ysich, TAe HEOOXOJUMO, KaIbKyJISTOPOM).
[TpumeHsTh MOJTy4YeHHbIE YMEHUS B MPAKTUUECKUX 3a/1ayax.

Braners NOHATHSIMH BIMCAHHOTO M LEHTPAIBHOTO YIJIA, HCIOJIb30BATh
TEOPEMBI O BIIMCAHHBIX yriax, yriaXx MeXAy XOpAaMH (CEKYyIIMMH) U YIJIe MEXIY
KacaTeIbHOM M XOPAOU NPH PEIICHUH FT€OMETPUUECKUX 3a/1a4.

Bnanets moHATHEM OMMCAaHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSATH CBOMCTBA
OTHMCAHHOTO YEThIPEXYTOIbHUKA MIPU PEILICHUH 3a]1a4.

[IpumeHsATh MOJIy4eHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MAaTEMaTHYECKUE
MOJIEJIN JIJISl 3a/1a4 PEANbHOW JKM3HU U MPOBOJAUTH COOTBETCTBYIOIINE BBIYUCICHUS
C TpUMEHEHHEM TNOoA00us W TPUTOHOMETpUU (TONB3YACh, TJAE HEOOXOIMMO,
KAJIBKYJISITOPOM).

K xoniy oOyuenus B 9 kiacce oOydaromIMiicss MOJYYHUT CIEIyIOUTUE
IPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpPUYECKHE (YHKIUU OCTPBHIX YIJIOB, HAXOAWTh C UX
MOMOIIBIO PA3JIMYHBIE SJEMEHTHI MPAMOYTOJIBLHOTO TPEYTroJbHUKA («pelIeHue
PSIMOYTOJIBHBIX TPEYTOIBHUKOBY). HaxoauTh (C MOMOIIBIO KAJIBKYJISATOPA) JITUHBI
U YTJIbI JUTSl HETAOJUYHBIX 3HAYEHUH.



[Tonmp30BaThest (hopMynamMu MPUBEIACHHSI 1 OCHOBHBIM TPUTOHOMETPHUECKUM
TOKJECTBOM JUJISI HAXOXKJCHUSA COOTHOIICHUH MEXAY TPUTOHOMETPHUUECKUMHU
BEJIMYMHAMU.

Hcnonp30BaTh TEOPEMBI CUHYCOB M KOCUHYCOB JJIsS HAXOXKJICHUST Pa3TUIHBIX
DIIEMEHTOB TPEYTOJIbHUKA («PEIICHHE TPEYroJbHUKOBY»), MPUMEHITh WX TIpU
pEeIlIEHUU TeOMETPUIYECKUX 3a/1a4.

Brnagerp moHsTHsAMH — mpeoOpa3oBaHUS — MOAOOUS, COOTBETCTBEHHBIX
3JIeMeHTOB MOJ00HBIX Guryp. [lonb3oBaThest cBOWCTBaMU MO100MS TPOU3BOIBHBIX
duryp, yMeTh BBIYHCIATH [UJIMHBI W HAXOMWUTh YIIBI Y TMOJOOHBIX (uryp.
[TpuMeHATh CBOWCTBAa MOMOOMS B TPAKTHUECKHUX 3aadax. YMETh NPUBOJUTH
IpUMEpPHI TOTOOHBIX (PUTYP B OKPYKAIOIIEM MUDE.

[Tonp30BaThCs TEOpEMaMu O MMPOU3BEACHUU OTPE3KOB XOP, O MPOU3BEIACHUU
OTPE3KOB CEKYIINX, O KBaJipaTe KacaTeIbHOM.

[Tonmb30BaThCs BEKTOpaMH, MOHUMATh MX TC€OMETPHUYSCKUNA W (HU3UUSCKH
CMBICT, TPUMEHATh WX B PEIICHHH TEOMETPUYECCKHX W (DHU3MYECKHX 3ajad.
[TpuMeHATh cKaNsipHOE IPOU3BEICHUE BEKTOPOB JJIsl HAXOXKICHUS JJIMH U YIJIOB.

[Tonp30BaThCcs METOAOM KOOpPAMHAT HA TIUIOCKOCTH, NPUMEHSTH €ro B
PEIICHNY TEOMETPUICCKUX U TPAKTUUECKHX 3a7ad.

Brnagerp MOHATHSAMH TPAaBHJIBHOTO MHOTOYTOJIBHUKA, JJIUHBI OKPY)KHOCTH,
JUTMHBI AYTH OKPYXKHOCTH U paJlaHHOW MEphI YTJia, YMETh BBIYHUCIATH IIONIAIb
Kpyra u ero yacteil. [I[puMeHsTh mosydeHHble YMEHUS B MPAKTUYECKUX 3a/1a4yax.

Haxomute ocu (WM HEHTPBI) CUMMETPUH (UTYp, TNPUMEHSITH IBUKCHHUS
TUTOCKOCTH B MPOCTEUIITNX CITyJasiX.

[TpuMeHATh TONyYeHHBIC 3HAHUS Ha MPAKTHUKE — CTPOUTHh MaTEeMaTHUECKHE
MOJIEJIH JJIs 3a/1a4 peajbHOU KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIYUCICHUS
C MpPUMEHEHHEM TMOAO00US M TPUTOHOMETPUYECKHX (YHKIUN (MONb3YysCh, TE
HE00XOIMMO, KATBKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
Koan4yecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LM(ppPOBbIE)
Koutpoasnbie | [IpakTnyeckue
n/m | mporpamMmsl Bcero o0pa3oBaTejibHbIE PeCYpPChI
padoThI padoThI
[IpocTeiime reomeTpudyeckue GUrypsl U UX
1 CBrz)ﬁCTBa H3me eHI/IE T€OMET I(fqeglfnx 14 bubmorexa HOK
' P P https://m.edsoo.ru/7f415e2e
BEJIMYMH
bubmmoreka LIOK
2 Tpeyromertki 22 ! https://m.edsoo.ru/7f415¢2¢
3 [TapautenbHble TIPSIMBIE, CyMMa yII0B 14 | bubnuoreka [JOK
TpEYroibHUKa https://m.edsoo.ru/7f415e2e
4 Oxpyx’HOCTb U Kpyr. [ 'eomeTpuueckue 14 | bubnuoreka [JOK
TOCTPOECHUS https://m.edsoo.ru/7f415¢2¢
bubmmoreka LIOK
5 I1 i 4 1
OBTOpeHHe, 0600meHKe sHaHHii https://m.edsoo.ru/7f415¢2¢
OBIIEE KOJIMYECTBO YACOB I1O 68 4 0

[MTPOT'PAMME




8 KVIACC

No Koan4yecTBo yacoB
DJIeKTPOHHbIe (HH(POBHIE)
n/ HaunmeHoBaHue pa3/ieioB 4 TeM NPOrpaMMbl KonTposbnubie | IlpakTuueckue
Bcero o0pa3oBaTe/ibHbIE PeCypChl
n padoThI padoThI
N bubmuoreka [JOK
1 q 12 1
CTRIPEXYTOIBHHKH https://m.edsoo.ru/7f417¢18
Teopema daneca u TeopeMa o
2 MPOIOPIIMOHAIBHBIX OTpe3KaxX, MOJ00HbBIC 15 1 bubmmorexa [TOK
poriopt p » TIOA https://m.edsoo.ru/7f417¢e18
TPEYroJIbHUKU
[Inomans. Haxoxnenue miomaaen
3 TPEYrOJIbHUKOB U MHOTOYTOJIbHBIX (hUT 14 1 bubnuoreka LIOK
peyr yr yP- https://m.edsoo.ru/7f417¢18
[Tnomanu nono6HbIX huUryp
bu6mmoreka [{OK
4 Teopema [Iudaropa n Hauana TPUrOHOMETPUHN 10 1 hitps://m.cdsoo.r/7f417e18
VYTriabl B OKpYKHOCTH. BriicaHHBIE M ONTMCaHHBIE
5 YeThIpeXyroibHUKHU. KacaTenbHble K 13 1 bubmorexa HOK
pexyr ’ N https://m.edsoo.ru/7f417¢18
okpyxxHocTH. Kacanue okpykHOCTEH
bu6nmoreka [JOK
I 7 4 1
6 OBTOpEHHE, 0000meHHe SHamHii https://m.edsoo.ru/7f417¢18
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 6 0




9 KVIACC

No KoauuecTBO 4acoB
DJIeKTpPOHHbIe (HH(POBHIE)
n/ HanmeHoBaHue pa3/1esi0B U TeM MPOrpaMMbI Konrposbnubie | [IpakTuueckue
Bcero o0pa3oBaTe/ibHbIE PeCypPChl
n padoThI padoThI
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 bubnnorexa [JOK
CHUHYCOB. Penienue TpeyroiabsHUKOB https://m.edsoo.ru/7f41al2c
) [IpeobpazoBanue nogobus. Merpuueckue 10 | bubnnorexa [JOK
COOTHOIIEHUS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2¢
bu6nmoreka [JOK
3 B 12 1
CKTOPBI https://m.edsoo.ru/7f41al2¢
4 JlexapTOBbI KOOPIUHATHI HA MIIOCKOCTH 9 1 bubmorexa HOK
P P https://m.edsoo.ru/7f41al2¢
[IpaBunbHBIE MHOTOYTOIBHUKH. [{1HA
5 01? HOCTH U TJIO y; b Kpyra é[BI‘{I/ICJIeHI/Ie 8 bubmmorexa [TOK
Py . HIab> KpyTa. https://m.edsoo.ru/7f41al2c
TIomaaei
bu6mmoreka [{OK
6 6
Jpmkenis wockocth https://m.edsoo.ru/7f41al2c¢c
. [ToBTOpenue, 06061IeHNE, CUCTEMaTH3aUs . ) bubnnorexa [JOK
3HaHUU https://m.edsoo.ru/7f41al2c¢c
OBUIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 68 6 0
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