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HHOACHUTEJIBHAA 3AIIUCKA

['eomeTpus Kak OIMH M3 OCHOBHBIX pa3/IeOB IIKOJIbHOM MaTEMAaTUKH, UMEIOIINNA CBOEH LENbIO
o0ecrieynTh M3y4yeHHE CBOWCTB W pa3MepoB (HUryp, UX OTHOIICHHA M B3aMMHOE DPACHOJIOXKECHHUE,
ONMPAETCS] Ha JIOTMYECKYIO, JOKa3aTeNbHYH JIMHUIO. lleHHOCTh u3ydeHus IeOMEeTpUHM Ha YPOBHE
OCHOBHOr0O 001ero o0pa3oBaHusi 3aKIOYaeTcs B TOM, 4YTO OOyYarolMiics Y4YUTCS MPOBOAUTH
JIOKa3aTelIbHble PAcCyKJEHHUs, CTPOUTh JIOTUYECKHE YMO3AKIKOYEHUS, JOKa3blBaTh HNCTUHHBIC
YTBEPXKACHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH PACCYXKACHHUS «OT MPOTHUBHOIOY,
OTJIMYaTh CBOMCTBA OT MPU3HAKOB, (POPMYITHUPOBaTh OOpPATHBIE YTBEPKICHUS.

BTopoil nenpt0 u3yueHuss T€OMETPUM SIBIISIETCS MCIOJIb30BaHUE €€ KaK HMHCTPYMEHTa Ipu
pElIeHUN KaK MaTE€MaTUYECKHX, TaK U IMPAKTHYECKUX 3a7ad, BCTPEYAIOLIMXCS B PEAlbHOU JKHU3HHU.
OOyuaronuiicss JOKEH HAYYHUTHCS ONPENEIUTh TeOMETPHUYECKYI0 (PUTYpy, ONHCATh CIOBAMHU JTAHHBINA
4epTéX WIM PUCYHOK, HAWTHU IUIOIIAJb 3E€MEJIbHOIO Y4YacTKa, paccuuTaTb HEOOXOJUMYIO JIMHY
OTNITOBOJIOKOHHOTO KaOelsi WK TpeOdyeMble pa3Mephl rapaxa Ui aBTOMOOWIA. JTOMY COOTBETCTBYET
BTOpas, BBIUMCIUTENbHAS JIMHUS B MW3y4eHUM reomerpuu. llpu pemeHun 3agad MNpakTUUECKOIrO
XapakTepa 00yJaroIUNiCs YIUTCS CTPOUTh MAaTEMAaTHICCKIE MOJICITH PEAIbHBIX )KMU3HCHHBIX CUTYaIUH,
IIPOBOAUTDH BHIYMCICHHUS U OLIEHUBATh aJIEKBAaTHOCTh MOJIYUYEHHOI'O PE3yJIbTaTa.

Kpaiine BaxxHO mMOMUEPKMBATH CBSI3U TEOMETPUH C JAPYTUMU Y4YeOHBIMU TpPEAMETaMU,
MOTHBHUPOBATh HCIOJB30BaTh OMPECIICHUs T€OMETPHUYECKUX (UTYp W TOHITHH, NEMOHCTPHUPOBATH
MIPUMCHECHHE TIOJYYSHHBIX YMCHHA B (PU3MKE W TEXHHUKE. DTH CBSA3M HamOOJee SPKO BUIHBI B TeMax
«Bexropey, « TpuroHoMeTpruecKre COOTHOMEHU», «MeTton koopauHat» U « Teopema [Tudaropay.

VYueOubiii kypc «['eoMeTpusd» BKIIOUAET CIEAYIOIIME OCHOBHBIE pa3eibl COJCpKAHUS:
«I'eomerpuueckue QUIrypbl U UX CBOMCTBa», «l3MepeHHEe reoMeTpUYEeCKUX BEIUYUHY, «JleKapTOBBI
KOOPJMHATHI Ha IIOCKOCTI», «BeKTOph», «JIBrKeHus TuIocKocTH, «[Ipeodpa3oBanus moao0us».

Ha  usywenue  yueOHoro kypca  '"I'eomerpus"  orBogutcs 204 waca: B 7
kJacce — 68 vacoB (2 Jaca B Heneno), B 8 knacce — 68 yacoB (2 yaca B HeJleN0), B Kiacce — 68 4acoB
(2 yaca B He/IETIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

HavanbHbple monsTus reomerpuu. Touka, HpsimMasi, OTPE3OK, Jiyd. Yroia. Buasl yrios.
BeprukaneHple U CMeXHBIE yrubl.  buccekrpuca yria. Jlomanas, MHOIOYTOJIbHUK.
[TapaymienbHOCTD U NEPIEHAUKYJIAPHOCTD IMIPSIMBIX.

Cummetpuunble purypbl. OCHOBHBIE CBOMCTBA OCEBOM cuMMETpHH. [IpuMepbl cuMmmMeTpun
B OKpY’aroIleM MUpE.

OcCHOBHBIE TIOCTPOEHHUSI C IIOMOIIbIO LMPKYJIs M JuHeiiku. TpeyrosnbHuk. Boicora,
MezuaHa, OMCCEeKTpUca, UX CBOMCTBA.

PaBHOOEIpeHHBIN U paBHOCTOPOHHUH TpeyroibHUKU. HepaBeHCTBO TpeyroyibHUKA.

CpoiicTBa W TpHU3HAKH DPABHOOEAPEHHOrO TpeyroyibHuKa. [Ipu3HaKu paBeHCTBa
TPEYTrOJIbHUKOB.

CBolicTBa ¥ IPU3HAKU MapajuleNbHbIX NpsMbIX. CyMMa yriioB TpeyrojbHuKa. BHemHune
YTIIBbl TPEYTOJIbHUKA.

[TpsimoyronbHbI TpeyroiabHUK. CBOWCTBO MeAMaHbl MPSIMOYTOJIbHOIO TPEYTOJbHUKA,
npoBeNEHHOW K runoreHy3e. llpu3Haku paBeHCTBa NPSIMOYTOJIBHBIX TPEYTOJbHUKOB.
[IpsiMOyTOJIbHBIN TPEYTOJIIBHUK C YIioM B 30°.

HepaBeHcTBa B TeOMETpUN: HEPABEHCTBO TPEYIOJbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
Teopema o OOJIbIIEM yIiie U OONBIIEH CTOPOHE TPEYTroNbHUKA. [leprneHIuKyIsp 1 HAKJIIOHHAS.

I'eomeTpuyeckoe MeCTO TO4YEK. buccexkrpuca yria W CEpeAVHHBIM INEPHNEHIUKYISAP K
OTpE3KY KaK NreOMETPUYECKHE MECTa TOYEK.

OkpyXHOCTb M Kpyr, XopJa M JAMAaMeTp, HMX CBOMCTBa. B3anMHOE pacrosiokeHue
OKpyXHOCTU M npsiMoil. KacarenbHas u cexymas K OKpy>KHOCTU. OKpY>HOCTb, BIIMCaHHas B
yroi. Bnvcannast u onucaHHasi OKpy>KHOCTH TPEYTOJIbHUKA.

8 KUIACC

YersipéxyronbHuku. llapamnenorpamm, e€ro nmpusHakd W CBOMCTBA. YacTHBIE cCilyyau
napajuieJIorpaMMoB (IIPSIMOYTOJIBHUK, POMO, KBaJpar), UX NpU3HAKU U cBoMcTBa. Tpamenus,
paBHOOOKas Tpamnenus, e€ cBoMcTBa U npu3Haku. [IpsmoyronbHas Tpanenus.

Meton ynBoenuss menuansl. LleHTpanbHas cummerpus. Teopema Paneca u Teopema o
IIPONOPLUOHAIIBHBIX OTPE3KAX.

Cpennue TMHUM TpeyrojdbHUKA U Tpanenuu. LleHTp Macc TpeyronbHuKa.

[TogoOue TpeyroapHUKOB, KodpduimenT nomaodus. [lpusnaku mogoOus TPEyroJIbHHUKOB.
[TpuMeHeHne NOA00MS TPU PELIEHUH PAKTUYECKUX 3a]1ay.

CaoiicTBa miomianeil reomerpudeckux ¢uryp. @opmynbl A IUIOIAAM TPEyroJbHUKA,
napajiesorpamma, pom6a u tpanennn. OTHOIIEHUE TUIOIAIeH MOJ0OHBIX QUTyp.

Boruncnenue miomazeil TpeyroJbHUKOB 1 MHOTOYTOJIBHUKOB Ha KJieT4aToi Oymare.

Teopema Ilucdaropa. [Ipumenenue Teopemsl Iludaropa nmpu pemeHur HPaKTUYECKUX
3az1ad.

CuHyC, KOCHHYC, TaHI'€HC OCTpPOTO yIJIa MPSMOYTOJBHOTO TpeyrojbHuKa. OCHOBHOE
TPUTOHOMETPUIECKOE TOXKACCTBO. Tpuronomerpuieckue ¢pyakmuu yriios B 30, 45 u 60°.

BnucanHble M LIEHTpaJIbHBIE YIVIBI, YIOJ MEXKIY KacaTeJIbHOM M XOpAOW. YTIIbl MEXKIY
XOpAaMM UM CEeKylIMMHM. BrnucaHHble UM ONMCaHHbIE YETBIPEXYTOJIBHUKH. B3anmuoe
pacmoyiokeHue AByX OKpyxkHocTed. Kacanme okpyxHocteit. OOmme kacartenbHbIE K JIBYM
OKPYXHOCTSIM.

9 KJIACC



Cunyc, kocuHyc, TanreHc yriaoB ot 0 go 180°. OCHOBHOE TPHUTOHOMETPUUECKOE
TOXk1eCTBO. POPMYIIbI IPUBEICHUS.

Pemwienne tpeyronpHukoB. Teopema KOCHHYCOB UM Teopema CUHYCOB. Pemienue
IIPAaKTUYECKUX 3a/1a4 C UCIIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue nonodus. [Tonodbue coOTBETCTBEHHBIX 3JIEMEHTOB.

TeopeMa 0 mpoU3BEAECHNUN OTPE3KOB XOP/I, TEOPEMBI O IPOU3BEACHUN OTPE3KOB CEKYILHUX,
TeopeMa O KBaJpare KacaTeJIbHOM.

Bexrtop, nanuHa (MOAynb) BEKTOpa, COHANPABIEHHBIE BEKTOPHI, IPOTHUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpalMy HaJ
BEKTOpaMu. Pa3iioxeHue BEKTOpa IO IBYM HEKOJUIMHEapHbIM BeKkTopaM. KoopaumHaTel BEeKTOpa.
CkansipHO€E ITPOU3BEAECHNUE BEKTOPOB, IIPUMEHEHUE JJIs1 HAX0K/IEHUS JJIMH U YIJIOB.

JlexapToBbl KOOpAMHATBI HA IJIOCKOCTH. YPAaBHEHUS IPSMOM U OKPYKHOCTH B
KOOPJIMHATAX, IEPECEUECHUE OKPYKHOCTEN U NPSAMBIX. MeTO1 KOOPAMHAT U €ro IPUMEHEHHE.

[IpaBunpHbIE MHOTOYTOJBHUKH. JlJIMHA OKpYKHOCTH. ['pagycHas u paguaHHas Mepa yria,
BBIYMCIICHHE JUIMH AYT OKpyxHOcTel. [limomans kpyra, ceKTopa, CErMeHTa.

JIBIKEHUS TIOCKOCTH U BHYTPEHHUE CUMMETPHH (pUTyp (IIeMEHTapHBIE TIPEICTABICHHS).
[TapannensHbiii nepenoc. [loBopoT.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHS IporpamMMmbl ydeOHoro kKypca «I'eomerpusi»
XapaKTepU3yIOTCH:

1) narpuoTnyeckoe BOCIIUTAHUE:

IPOSIBJIGHUEM HHTEpeca K MpOLUIOMY M HACTOALIEMY POCCHUHCKOM MaTeMaTHKH,
LICHHOCTHBIM OTHOIIEHUEM K JOCTH)KEHUSM PpOCCUHCKMX MaTeMaTHKOB M POCCHICKOMN
MaTEMaTUYECKOH IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JIOCTHKEHUH B APYTUX HayKaX M IPUKIAJHBIX
chepax;

2) rpaaaHCcKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TFOTOBHOCTBIO K BBIIOJHEHUIO OOSI3aHHOCTEH TIpakJaHMHA M peald3aluu ero Ipas,
NPEJCTAaBICHHEM O MAaTEeMAaTHYECKHX OCHOBAaX (DYHKIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBIICHUH, TIPOLEAYP TPaXKTAHCKOTO 00IIecTBa (Hampumep, BBHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYX/IEHUIO 3TUYECKUX MPOOJeM, CBSI3aHHBIX C MPAKTHUYECKUM IMPUMEHEHHEM JIOCTHKEHUH
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3TUYECKUX NPUHLIUIIOB B JAEATEIbHOCTH YUEHOTO;

3) TpyaoBOE BOCIIUTAHME:

YCTAaHOBKOW Ha AaKTHUBHOE y4YacTHE B PEUICHUM MPAKTUYECKUX 3aJlad MaTeMaTH4eCKOU
HalpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEeMaTH4eCKOro oOpa30BaHUs Ha MPOTSHKEHUU Bcel
AKHU3HU Ul YCHEIIHON Npo(ecCHOHAIbHOM AEATENbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHIH,
OCO3HAaHHBIM BBIOOPOM W TIOCTPOCHHWEM HHIMBHIYabHONW TPACKTOPUHM OOpa30BaHUS U
YKU3HEHHBIX TUIAHOB € YYETOM JIMUYHBIX HHTEPECOB U OOIIECTBEHHBIX IOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHHE:

CHOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M 3CTETHYECKOMY BOCIPHATHIO MaTEeMaTHYECKHUX
00BEKTOB, 33/1a4, PELICHUH, pacCy>KJIeHUH, yMEHUIO BUJETh MAaTEMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHMA:

OpHUEHTAllMe B JIEATENLHOCTH HAa COBPEMEHHYIO CHUCTEMY HAayuYHBIX MpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHUS 4YeJIOBEKa, MPHUPOAbBI W O0OIIecTBa, NOHWMaHUEM
MaTeMaTUYeCcKOl HayKH Kak c(epbl 4elOBEYECKOW NeATEeNbHOCTH, JTaloB €€ pa3BUTHUS U
3HAYMMOCTH JIJISl Pa3BUTHUS LIMBUIIN3ALlUH, OBJIAJIEHUEM SI3bIKOM MAaTEMAaTHUKU U MaTeMaTH4YECKON
KyJIbTYpOH Kak CpEICTBOM IIO3HAaHHWS MHUpPA, OBJIAJACHHEM NPOCTEHIIMMHU HaBBIKAMU
HCCJIEIOBATEIbCKOM 1€ATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (OopMHpPOBaHHE  KYJIbTYPbl  3A0POBbS U
IMOLMOHAIBLHOIO 0JIArONMONyYHsi:

TOTOBHOCTBIO IIPUMEHATH MAaTEMaTH4YECKHE 3HAaHUSA B MHTEpEcax CBOEro 3J0pOBbs,
BEJICHUS 3/J0POBOr0 00pasa KU3HU (30pOBOE MUTaHUE, COATAaHCUPOBAHHBIN PEKUM 3aHATUN U
OTJIIbIXa, peryispHas (Qusuyeckass aKTUBHOCTh), COPMHUPOBAHHOCTHbIO HaBbIKa pedieKcuu,
IPU3HAHUEM CBOETO MPaBa Ha OMIMOKY M TAKOTO 5Ke MpaBa JIPyroro 4eiaoBeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

OpUEHTalle Ha MpUMEHEHHEe MaTeMaTHYeCKHX 3HAHUM JUIs pellleHus 3ajad B o0iactu
COXPAHHOCTH OKpYXalollel cpefbl, MIaHUPOBAaHUS IOCTYNKOB M OLEHKH HMX BO3MOXKHBIX
HOCJEICTBUM Il OKpY’Karollel Cpesibl, 0CO3HAHHEM IJI00AJIbHOTO XapakTepa KOJIOTMYECKHX
npo0JeM U MyTel ux pereHus;



8) apanTanus K U3MEHSAIOIMMCS YCJIOBUSM COLUAJIbHON U IPUPOIHOI Cpe/bl:

TOTOBHOCTHHO K IIGfICTBPISIM B YCJIOBHUAX HGOHpeI[eJIéHHOCTI/I, MOBBIICHUIO YPOBHHA cBOCH
KOMIICTCHTHOCTH 4Y€PC3 MPAKTUUCCKYIO ACATCIBHOCTh, B TOM YHUCJIC YMCHUC YUUTLCA Yy APYIrux
Jt0Jiel, mpuoOpeTaTh B COBMECTHOW NEATEIbHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIbITA IPYTUX;

HE0O0XOIMMOCTBIO B ()OPMHUPOBAHNN HOBBIX 3HAHHI, B TOM 4Yucie (GOPMYIHPOBATH UICH,
IIOHATHUS, TUIIOTC3bI 06 o0OBeKTax u SABJICHUAX, B TOM YHCJIC PAaHCC HCU3BCCTHBIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMi0, BOCIPHUHMMATH CTPECCOBYIO
CUTYalLlMI0 KaK BBI30B, TPEOYIOLIUMH KOHTPMEp, KOPPEKTUPOBATh IPUHUMAEMBIE PELICHUS U
neicTBus, GOpPMYIHPOBATh U OLIEHUBATH PUCKH U TOCIEACTBUSA, (POPMHUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIbTATBI
ITo3HaBaTe/IbHbIE YHMBepPCcaJIbHbIe YUeOHbIe 1elicTBUS

Ba3oBble Jlornueckue AeiicTBUs:

® BBUIBJISATh M XapaKTepU30BaTh CYLIECTBEHHbIE NMPU3HAKU MaTEMaTHUYECKHX OOBEKTOB,
HOHATUHM, OTHOLICHUH MEXAYy NOHATHIMH, (OPMYJIMPOBATH ONpEAEICHUS IOHATHIH,
yCTaHaBJIMBATh CYIIECTBEHHBIN PU3HAK KJIacCU(UKALMU, OCHOBAHUS ISl 0000ILEHHs U
CpaBHEHHMSI, KPUTEPHUH ITPOBOIUMOTO aHAIIN3a;

® BOCIPUHHUMATH, (POpPMYyIHMpOBaTH W NPeOoOPa3OBHIBATH CYXKACHUS: YTBEPIUTEIbHBIC H
OTpHIIATENbHBIC, €IMHIYHBIC, YACTHBIC U 00IIUE, YCIOBHEIC,

® BBIIBIIATh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUNs B (PaKTax,
JAHHBIX, HAONIONEHUSIX M YTBEPXKACHUSAX, NpesaraTb KPUTEPUH IS BBISABICHHS
3aKOHOMEPHOCTEHN M IPOTHUBOPEUHii;

e JenaTh BBIBOJBI C UCIOJb30BAHUEM 3aKOHOB JIOTHKH, JAE€TYKTUBHBIX M WHAYKTHUBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIOUEHUH 110 aHaJIOTHH;

e pa30bupath JOKa3aTeIbCTBA MATEMATUUYECKUX YTBEPKACHUHN (TpsMBIE U OT MPOTUBHOIO),
IPOBOJUTH CaMOCTOATEIbHO HECIOXKHBIE JI0Ka3aTeNbCTBA MaTeMaTHYeCKHX (DaKTOB,
BBICTPAaNBaTh apryMEHTALMIO, MPUBOIUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBHIBATH
COOCTBEHHBIE PACCYKACHUS;

e BbIOMpaTh cHoco0 pemieHus ydeOHOW 3anadyu (CpaBHUBAThb HECKOJBKO BapHaHTOB
peteHusi, BEIOMpaTh Hanbosee MOIXOMANINA C YYETOM CaMOCTOSTEIEHO BBIIEIEHHBIX
KPUTEPHEB).

ba3oBble Hcciien0BaTeIbCKUE NeHCTBHA:

® UCIOJB30BAaTh  BOMPOCHI  KaK  HCCIICAOBATENILCKUHA  HMHCTPYMEHT  IIO3HaHUS,
(bopMyIMpOBaTH BONPOCH], (PUKCUPYIOLIME TPOTUBOPEUHE, IPOOIEMy, CaMOCTOSTEIbHO
yCTaHABJIMBAaTh UCKOMOE W JaHHOE, (OPMHPOBATH THIIOTE3Y, apryMEHTHPOBATH CBOIO
TIO3HIINIO, MHECHUE;

® [POBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IIJIaHy HECIOXXHBIM SKCIIEPHUMEHT,
HEOOJIbIIOE UCCIIEOBAHME [0 YCTAHOBJEHHIO OCOOEHHOCTEM MaTeMaTH4yecKoro
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXYy COOO0M;



CaMOCTOSTENIbHO  (opMynHpoBaTh O0OOIIEHWST W  BBIBOABI IO  pe3yJbTaTraM
NPOBEIEHHOTO HAOIOICHUS, MCCIEIOBAaHUS, OICHHBATH JIOCTOBEPHOCThH ITOJYYECHHBIX
pe3yJIbTaTOB, BHIBOJOB U 000OIICHHUIA;

MIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE TPOIECCa, a TAKKE BBIIBUTATH MPEANOIOKCHUS
0 €ro pa3sBUTHUHU B HOBBIX YCJIOBUAX.

Paborta ¢ nnopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh U U30BITOYHOCTH UH(POPMAIUH, TAHHBIX, HEOOXOIUMBIX IS
pELIeHUS 3aa4H;

BbIOMpaTh, aHAJIM3UPOBATH, CHCTEMATHU3UPOBATh U HUHTEPIPETHPOBATh HH(OPMALIHIO
pa3IMYHbIX BUJOB U (HOPM IMpe/ICTaBICHHUS,

BbIOUpaTh opMy MpecTaBlieHuss WHGOOPMALIUK U WUIIOCTPUPOBAThH PellaeMble 3a/1adyu
CXeMaMH, AMarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIMSIMU;

OLICHUBATh HAJAE&KHOCTh MH(POPMAIUKM 1O KPUTEPUSM, MPEIIOKEHHBIM yUUTEJIEM WIH
c(hOpMYyJIUPOBAHHBIM CAMOCTOSITENBLHO.

KoMmyHHKaTHBHBIE YHUBEpCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

BOCIIPUHUMATH U (POPMYJIMPOBATH CY>KJEHUS B COOTBETCTBHH C YCIOBUSAMH U IEIISIMU
o01IeHusl, SICHO, TOYHO, T'PaMOTHO BBIp@XaThb CBOIO TOYKY 3pEHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOJy PELICHUS 3aJa4l, KOMMEHTHPOBATh
MOJTyYEHHBIN Pe3yIIbTaT;

B X0JIe 0OCYKJIEHHS 3a7aBaTh BOMPOCHI MO CYIIECTBY O00OCYKIaeMOU TE€MBbI, MPOOIEMBbI,
pelaeMoii 3a1aun, BhICKa3bIBaTh U], HAIICJICHHbIE HA MOUCK PEUICHHS, COTIOCTABIIATh
CBOM CYXKJIEHUS C CYXKJEHUSIMHU JPYTUX YYaCTHUKOB JMajnora, 0OHapy>KuUBaTh pa3indue
U CXOJICTBO IIO3WIMH, B KOPPEKTHOH (opme GdopMynupoBaTh pa3HOTIACHS, CBOH
BO3PAXKEHUS,

MPEJICTaBIISTh Pe3yIbTaThl PEIICHUS 3aJauM, SKCIIEPUMEHTa, HUCCIEeIOBaHUs, MPOEKTa,
CaMOCTOSITEIILHO BBIOMpaTh (PopMarT BBICTYIUICHHS C y4YETOM 3a1ad MPE3CHTAUU H
0COOCHHOCTEH ayAUTOPHH;

MOHUMATh W MCIOIb30BaTh MPEUMYIIECTBA KOMaHTHOW M MHAUBHIyaIbHON pabOTHI MIpH
pelieHnr yueOHbIX MaTeMaTHUeCKUX 3a7ay;

MPUHUMATH 1I€JIb COBMECTHOM NI€ATENIbHOCTH, IJIAHUPOBATh OPTaHMU3ALMI0 COBMECTHOM
paboThl, pacpenensaTh BUIbI padOT, JOroBapuBaThCs, 00CYKIaTh MPOIIECC U Pe3yIbTaT
paboTbl, 000011aTh MHEHHSI HECKOIBKUX JIFOJICH;

y4acTBOBATh B TPYIIIOBBIX (popMax paboThl (00CyX)AeHUSI, 0OMEH MHEHUSIMH, MO3TOBBIE
HITYPMBI U JIPYTHE), BBITIOJHITH CBOIO YaCTh PaOOThI M KOOPAHMHUPOBATH CBOM JECHCTBUSA
C ApYrUMHU YICHAMH KOMAaHJbl, OIIEHUBATh KAYECTBO CBOETO BKJIJa B OOIIMI MPOIYKT
M0 KpUTEPHsIM, CHOPMYITHPOBAHHBIM YUACTHUKAMHU B3aUMOACHCTBHSL.

PerJIHTI/IBHbIe YHUBEpPCAJIbHBIC yqeﬁm,le JedcTBUA

Camoopranusanus:

CaMOCTOSITENIbHO COCTABJIATh IUJIaH, alTOPUTM pelIeHHs 3afauyd (WIK €ro 4acTb),
BbIOMpaTh CHoco0 pemeHus ¢ Y4ETOM HMEIOLUXCS PEecypcoB U COOCTBEHHBIX
BO3MO>XHOCTEM, apryMEHTHpPOBaTh U KOPPEKTHPOBATh BAPUAHTHI PELICHUH € y4ETOM
HOBOH MH(pOpMAIHH.

CaMOKOHTPOJIb, IMOLHOHAJIbHBIH MHTEIEKT:



e BIAJETh CII0OcO0AMM CaMONPOBEPKH, CAMOKOHTPOJIS MpOIEcca M Pe3ysbTaTra PeIIeHHs
MaTeMaTH4YeCKOM 3a1a49M;

® [PEIBUAETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH MpPH PELICHUM 337ayd, BHOCHTH
KOPPEKTHUBBI B JEATEIIFHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, HAWJCHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

® OIICHWBATh COOTBETCTBUE PE3YJbTaTa JCSATEIBHOCTH IOCTABICHHON IEJIN U YCIOBUSM,
OOBSICHATH MPUYUHBI JOCTHXKEHHS MIIM HETOCTHIKCHHUS 1€, HAXOAUTh OIIUOKY, JaBaTh
OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K konmy oOyuenuss B 7 kJacce oOydarOUMiics MOMYYHUT CIEIYIOIIUE MpPEIMETHBIC
pE3yJIbTaThI:

Pacnio3HaBaTh UM3ydeHHbIE TI€OMETpUUYECKHE (UIYpbl, OIpPENeNATh HUX B3aUMHOE
pacroyio’)keHue, HU300pakaTb I'€OMETPUUYECKHE (UIYpbl, BBIIOIHATH YEPTEXKU [0 YCIOBUIO
3anaun. M3MepATh JIMHEHHBIE M YIVIOBBIC BEIMYMHBL. Pemarp 3aJauv HAa BBIYUCIICHHE JUJIMH
OTPE3KOB U BEJIMYUH YIJIOB.

Jenatb rpyOylo OLIEHKY JIMHEHHBIX U YIJIOBBIX BEJIMYMH MPEIMETOB B PEAIbHON KU3HH,
pa3sMepoB MPUPOIHBIX 00BEKTOB. PazinnuaTh pa3Mepsl ’TUX 0OBEKTOB 10 MOPSAIKY BETUYUHBI.

Ctpoutp 4epTekH K FeOMETPUUECKHUM 3a/1a4aM.

Ilonb30BaTbcs NpPHU3HAKAMHM PABEHCTBA TPEYrOJBHHMKOB, HCIOJIB30BaTh IIPU3HAKU U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJIbHUKOB IIPU PELICHUH 3a/1a4.

ITpoBOAUTB JTOTMYECKUE PACCYKACHUS C UCIIOJIB30BAHUEM IN€OMETPUUYECKUX TEOPEM.

Ilonb30BaTbcs MpPU3HAKAMU PABEHCTBA IMPSIMOYIOJIBHBIX TPEYTOJIBHUKOB, CBOMCTBOM
MEIUaHbl, IPOBEAEHHOW K THUIIOTEHY3€ MPAMOYIOJBHOIO TPEYrOJbHUKA, B PpELICHUU
FEOMETPUUYECKUX 3a7ad.

OnpenensaTs NapaieNbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOpble 00pa3yeT ¢ HUMHU
cekymas. OnpenensTh NapauieIbHOCTh MPSAMBIX C IOMOIIbIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSAIMOM 10 TOYEK JPYTOM MPSIMOM.

Pemiats 3a1a4un Ha kieT4yaToi Oymare.

[TpoBOIUTH BHIYMCIEHUS M HAXOAWUTh YHUCIOBbIE M OYKBEHHbIE 3HAYEHUs YIJIOB B
FEOMETPUUYECKUX  3aa4aX C  HUCHOJIB30BAHUEM CYMMBI  YIVIOB  TPEYIOJBHHKOB H
MHOTOYT'OJIbHUKOB, CBOWCTB YIJIOB, OOpa30BAHHBIX IpPH IEPECEUYECHUU ABYX MNapauIeIbHBIX
NPSAMBIX CEKyLIed. PemaTe mpakTuyecKkue 3a1a4y Ha HaXOKICHUE YTIIOB.

Brnanets moHATHEM r€OMETPHUECKOTO MECTa TOUEK. Y METh OIpeNeNIATh OMCCEKTPUCY yIiia
Y CEPEIMHHBINA EPIEHAUKYIISIP K OTPE3KY KaKk F€OMETPUUYECKHE MECTA TOYEK.

@opMyIMpPOBATH ONPEICIICHNUS] OKPYKHOCTH M KPYyra, XOpAbl U JUaMeTpa OKPY’KHOCTH,
MIOJIB30BAThCA UX CBOMCTBAMHU. Y METh IIPUMEHATH OTU CBOMCTBA IIPU PEILIECHUHU 3a1a4.

Bnaners noHsATHEM OINMCAaHHOM OKOJIO TPEYTOJIBHUKA OKPY’KHOCTH, YMETh HaXOIUTh €€
ueHTp. Ilonp3oBaThCcs GakTamMu 0 TOM, YTO OUCCEKTPHUCHI YIJIOB TPEYroOJIbHUKA [IEPECEKAOTCs B
OJIHOW TO4YKE, MU O TOM, 4YTO CEpPEAVHHBIE IEPIEHIUKYJSAPbl K CTOPOHAM TpPEYroJIbHUKA
[IEPECEKAIOTCS B OJHOU TOYKE.

Bnamers noHsATHEM KacaTelnbHOM K  OKPYKHOCTH, IIOJIb30BaTbCs TEOPEMOU O
MEPIEHANKYISIPHOCTH KAcaTeJIbHON U paJinyca, MPOBEAEHHOTO K TOUKE KACAHMUSL.

[Tonp30BaTbCcs MPOCTEMIIMMHM TE€OMETPHUYECKMMH  HEPABEHCTBAMH, ITOHUMATh HUX
MIPaKTUYECKUM CMBICIL.



[TpoBOAUTE OCHOBHBIE T€OMETPUUECKHUE IIOCTPOCHHMS C TOMOLIBIO HUPKYJISA U JINHEHKU.

K koniy oOyuenuss B 8 kJacce oOydaromuiics MOMYYHUT CJEIyIOIIUE NpEAMETHBIC
pE3yJIbTaThI:

PacniosHaBaTh OCHOBHBIE BHJBI YETBIPEXYTOJBHUKOB, HUX JJIEMEHTBHI, IOJI30BATHCA HX
CBOMCTBaMH IIPU PELICHUH F€OMETPUYECKHX 3aad.

[TpuMeHsTh CBOICTBA TOUKM IIE€PECEUEHMS] MEIUaH TPEyrojbHUKA (LIEHTpa Macc) B
pelIeHny 3ajau.

Bnaners moHATHEM CpPEeIHEN JIMHUM TPEYrOJbHHUKA U TpalelMH, IPUMEHATh UX CBOMCTBA
P pElICHHH TreoMeTpuueckux 3aznad. llomp3oBarecs Teopemor Paneca U TeopeMOH O
IIPONOPLUOHAIIBHBIX OTPE3KAX, IPUMEHATh UX JJIS PELIEHUS NPAKTUYECKUX 3a/1a4.

[TpuMeHsTh IpU3HAKU [10100US TPEYTOJIbHUKOB B PELIEHUH FEOMETPUUECKUX 3aau.

[Tons3oBatbess Teopemoit IIudaropa ans pemeHus: reoMETpUUECKUX M IPAKTUYECKHUX
3aga4. CTpOUTH MaTEMaTHYECKyl0 MOJENb B NPAKTUYECKUX 3aJadax, CaMOCTOSTENbHO AEIaTh
4epTEX U HAXOAUTh COOTBETCTBYIOIIME JUIMHBI.

Bragerp moHATHSIMH CHHYca, KOCHMHYCa W TaHITE€HCAa OCTPOro yrija MpsIMOYTOJbHOIO
TpeyrojabHuka. [101p30BaThCS 3TUMHU NOHATUAMM JUIs PEILICHUS TPAKTUYECKUX 3aad.

Bbruucnare  (pa3nuuyHbIMM - cllocoOaMu)  IUIOIIAJAb  TPEYroJlbHHKAa MW IUIOLIaIU
MHOTOYTONBHBIX  (uryp (MOonb3ysch, TA€ HEOOXOIUMO, KaIbKyIaTopoMm). [IpuMeHsATH
[I0JTy4YE€HHbIE YMEHUSI B IPAKTUYECKUX 3a/ladax.

Bnagers NOHATUSMU BIMCAHHOTO W LIEHTPAJIBHOIO yTIJa, HUCIOJIb30BaThb TEOPEMBI O
BIIMCAHHBIX YIJIaX, yIJax MEXAy XOopJaMH (CEeKyLIMMM) U YIle MEeXAy KacaTeIbHOH U XOpAoH
IIPU PELICHNU T€OMETPUUYECKUX 3a/1ay.

Bragerp moHsATHEM ONKMCAHHOTO YETHIPEXYTOJbHHUKA, MPHUMEHSATh CBOICTBA ONUCAHHOIO
YeTHIPEXYTOJbHUKA IIPU PELLICHNN 3aa4.

ITpuMeHATh NOJyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMaTH4YECKHE MOJEIH IS
3a[a4 peasbHON KU3HU M TPOBOJUTH COOTBETCTBYIOIINE BHIYUCIICHUS C TPUMEHEHHEM 010015
Y TPUTOHOMETPUH (TI0NIb3YSICh, I'/I€ HEOOXOUMO, KaIbKYJIITOPOM).

K koniy oOyuenus B 9 kJacce oOyuaromuiics MOMYYUT CJEIyIOIIUE MpeAMETHbIE
pE3yJIbTaThI:

3HaTh TPUTOHOMETpHUUECKHE (QYHKIUU OCTPHIX YIJOB, HAaXOAUThb C HUX IOMOIIBIO
pa3IUYHbIE  AJIEMEHTHl  NPSIMOYTOJIBHOTO  TPEYrojbHUKAa («pEeUIeHHEe MpPSMOYTOJIbHBIX
TPEYToJILHUKOB»). HaxoauTs (C mMOMOLIbI0 KaNbKYJISATOpa) AJIMHBI M YIJIbl U HETaOIMYHBIX
3HAYCHUM.

[Tonb30BaTbes opMysiaMy MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUUECKUM TOKIECTBOM
JUISL HAXOXKIEHHSI COOTHOILIEHUN MEX]ly TPUTOHOMETPHUYECKUMH BETMUMHAMU.

Hcnonp30BaTh TEOPEMBbI CUHYCOB U KOCUHYCOB JUISl HaXOXIE€HUS Pa3IUYHBIX JIEMEHTOB
TPEYTOJIbHUKA («pELIEHUE TPEYTrOJIbHUKOBY), MPUMEHATh MX INPH PEIICHHUH T'€OMETPHUECKUX
3a1ad4.

Brnanets noHsatusaMu npeodpazoBaHusi MOA0OHUS, COOTBETCTBEHHBIX 3JIEMEHTOB MOJO00HBIX
¢uryp. Ilonp3oBaTbes CBOMCTBAMU 1101001 TPOU3BOJIBHBIX (DUTYDP, YMETh BBIYUCIATH JAJIUHBI U
HaXOJUTh YIJIbl y MOA0OHBIX ¢uryp. IlpumensTs cBoiicTBa MOA0OMS B MPAKTUYECKUX 3aJadax.
YMeTh NpUBOJUTH IPUMEPHI TOAOOHBIX PUTYP B OKPYXKAIOIIEM MHUPE.

[Tonb30BaThCs TEOpeMaMu O MPOU3BEACHUU OTPE3KOB XOpHA, O MPOU3BEIEHUU OTPE3KOB
CEKYILHX, O KBaJpaTe KacaTeJIbHOM.



[Tonp30BaThbCcs BEKTOpaMH, IMOHUMATh HMX TEOMETPUUYECKUA H (PU3UUECKHA CMBICT,
NPUMEHSTh UX B PEHICHUH TEOMETPUYEeCKUX W (u3mdeckux 3amad. [IpuMeHsTh cKaaspHOe
IIPOU3BE/ICHUE BEKTOPOB JJIs1 HAX0XK/IEHUS JJIMH U YIJIOB.

[lonb3oBaTbcsi METOAOM KOOpPAMHAT HA IJIOCKOCTH, IPUMEHATh €ro B PEUICHUH
F€OMETPUUYECKHUX U MTPAKTUUECKHUX 3a/1a4.

Brnaners moHATUAMM NMPAaBUIBHOTO MHOTOYTOJBHUKA, JUIMHBI OKPY>KHOCTH, JJIMHBI JYTH
OKPYXHOCTU M pPaJMaHHOM Mepbl yIJIa, YMETh BBIYMCIATH IUIOIIAAb Kpyra M €ro 4Yacrem.
[IpuMeHATh MOTyYEHHbIE YMEHHUS B IPAKTUYECKUX 3aa4ax.

Haxoauth ocu (WM LEHTPBI) CUMMETpUH (UTYp, IPUMEHSTHh ABM)KCHUS IUIOCKOCTH B
IIPOCTEUIINX CIIydasiX.

[TpyuMeHsTh NOJyYEeHHBbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MATEMAaTHYECKHE MOJEIH IJIs
3aJa4 peajbHON KU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BHIYUCICHUS C TPUMEHEHHEM MOJ00us
U TPUTOHOMETPUYECKUX (QYHKUUHN (MOIB3YSICh, /1€ HEOOX0IUMO, KaIbKYJISTOPOM).



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KosunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM (undgposbie)
Ne i/m Konrpoabnbsie IIpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
, HpOCTe;ﬁmne Ir/IeOMeTpnquKHe burypsl u y Bumorexa LIOK
UX CBOMCTBA. I3MepeHne reoMeTpuyecKux
P R https://m.edsoo.ru/7f415e2e
BEJIMYUH
bubmuorexa [JOK
2 T 22 1
PEYTOILHIIEH https://m.edsoo.ru/7f415e2e
[TapamiensHble IpsIMBIE, CyMMa YTJIOB bubnmnorexka HOK
3 14 1
TPEyTroJbHUKA https://m.edsoo.ru/7f415e2e
Oxkpy’XKHOCTb U KpyT. [ 'eomeTpuueckue bubnmnorexka HOK
4 14 1
HOCTPOCHHUSI https://m.edsoo.ru/7f415e2e
bubnuoreka [IOK
5 IT i 4 1
OBTOpeHHE, 0000MEHNE SHaNMif https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB 110 68 4 0
[NPOTPAMME
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https://m.edsoo.ru/7f415e2e

8 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jesioB U TeM nu(ppoBbIe
Ne i/m P Konrtposbusie IIpakrnyeckue (p )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
bubmuorexa [JOK
1 q & 12 1
CTPIPEXYTOTRHIICH https://m.edsoo.ru/7f417e18
2 EGZEZME‘I:I(’)T&Z&I‘;; ?szhiai Mo100HbIE 15 1 Bubmmorexa LIOK
POTIOPH P > oA https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKU
5 rpevrommon namoreprommm 14 1 buorera LIOK
pey Y b https://m.edsoo.ru/7f417e18
[Tnomaau nonobHbIX GuUryp
4 Teopema [Tudaropa u Hauana 10 1 bubmuotexa [JOK
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTU. BriicanHsie u
5 OIMCAHHBIE YETBIPEXYTOIbHUKH. 13 1 bubmuoreka [JOK
KacatenpHuble k okpykHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKpPYXHOCTEU
bu6nuorexa [IOK
6 II i 4 1
OBTOpeHHE, 0000MEHKE SHaNMif https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB 110 68 5 0

[NPOTPAMME



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undgposbie)
Ne i/m Konrposbusie IIpakrnyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 Tpuronomerpus. TeopeMbl KOCUHYCOB U 16 1 bubnmnoreka HOK
CHHYCOB. PellieHre TpeyroibHIKOB https://m.edsoo.ru/7f41al2c
[IpeobpazoBanue nopobus. Merpuueckue bubnuorexa [HOK
2 10 1
COOTHOIICHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bubnnoreka IIOK
3 B 12 1
CITOPR! https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI K WHATBI Ha TUIOCKOCTHU 9 1 bubmmorexa LOK
CHAPTO e OeKoe https://m.edsoo.ru/7f41al2c
- [IpaBuiIbHBIE MHOTOYTOIBHUKH. [[nrHa . BuGmorexa LIOK
KPY>KHOCTH U TUIOMIAJIb KPyTa.
OKPYHHOC ot Hv Py https://m.edsoo.ru/7f41al2c
Brruncnenue miomanei
bu6mmoteka [IOK
6 6
JIBIKEHI MTOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 06001ICHNE, 7 5 bu6nuoreka [IOK
CUCTEMATH3AaLUs 3HAHUH https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 68 6 0

[NPOT'PAMME
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