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HOACHUTEJIBHASA 3AIINCKA

['eomeTprs Kak OAMH W3 OCHOBHBIX pa3/ejOB IIKOJBHOM MaTeMaTHKH,
UMEIOIINI CBOEH 11eNbi0 00eCleYnTh W3y4YeHHE CBOMCTB M pa3MepoB (uUryp, ux
OTHOIIEHUH U B3aUMHOE PpACIIOJIOKEHHE, ONHUpPAeTCs Ha  JIOTUYECKYIO,
J0Ka3aTenbHy0 JuHUI0. LleHHOCTh M3yueHHs reoMeTpuHr Ha YpOBHE OCHOBHOTO
oOurero o0pa3oBaHUsl 3aKIIOYAETCA B TOM, YTO OOYYaIOIIUKUCA YUUTCS MPOBOAMTD
J0Ka3aTelbHbIE PACCYKIEHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEeHHUS, T0Ka3bIBATh
UCTUHHBIE YTBEP)KIEHUS U CTPOUTHh KOHTPIPUMEPHI K JIOXKHBIM, IMPOBOJIUTH
pacCykJieHuss «OT MPOTHUBHOIO», OTJIMYAaThb CBOMCTBA OT IPHU3HAKOB,
(bopMyIUpOBaTH OOPATHBIE YTBEPKICHUSI.

Bropoit menpi0 u3ydeHHs TE€OMETpUU SBISETCS HCIIONb30BaHHE €€ Kak
WHCTPYMEHTA TPU PEIICHUU KaK MAaTEeMaTHYECKUX, TaK M TMPAKTUYECKUX 3ajad,
BCTPEUAIOIIMXCA B pealbHOW Ku3HU. OOyuaromuiicss TOJDKEH Hay4UThCs
OTIPEICTUTh TEOMETPHUECKYI0 (UTYpY, OMUCATh CIOBAMHU JAHHBIN YepTEXK WIH
PHUCYHOK, HAWTH TUIOIIAb 3eMEIBbHOTO YYacTKa, PACCUYUTaTh HEOOXOAUMYIO JTHHY
ONTOBOJIOKOHHOTO KaOeyss win Tpedyemble pa3Mephbl Tapaxa JUisi aBTOMOOWJIS.
OTOMY COOTBETCTBYET BTOpas, BHIYMCIMUTENbHAS JUHUS B W3YYEHUU T€OMETPUHU.
[Ipu pemenun 3aad MPAKTHYECKOTO XapakTepa OOYYarolIMiCS YYUTCS CTPOUTH
MaTEeMaTHYECKUE MOJENTU  pPEaJbHBIX O KMU3HEHHBIX CHTyalllil, TMPOBOIUTH
BBIUKCJICHHSI U OLICHUBATh aJIEKBAaTHOCTb MOJIyYEHHOTO pe3yibTara.

Kpaiine BakHO NOMYEPKUBATHL CBSI3M TE€OMETPUU C JAPYTUMH Yy4eOHBIMU
npeaMeTaMi, MOTUBUPOBAThH HCIIONBH30BATh OMPECICHUs TeOMETpUuIecKux puryp
U TIOHATUH, IEMOHCTPUPOBATH NMPUMEHEHHUE TMOJIYYCHHBIX YMEHUNl B (QU3UKE U
TeXHMKE. OTH CBsi3W Haubojee spPKO BHUIHBI B TeMmax «Bekrops»,
«Tpuronomerpuueckue cooTHouleHus», «Meron koopauHat» u «Teopema
[Tudaropar.

VYueOnpiii kypc «l'eomeTpus» BKIIOYAET CICAYIONIME OCHOBHBIC Pa3lIeibI
comepxkanusi: «['eomerpuueckue ¢Gurypel U uX CcBoHMcTBa», «W3mepenue
F€OMETPUYECKUX  BEJIMYUH», «JleKapTOBBI KOOpPAMHATHL Ha  IJIOCKOCTH,
«Bekrops», «/[Brxkenus miaockoctn», «lIpeodbpasoBaHus mogo0us».

Ha n3yuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 yacoB (2 yaca B Hefeni), B 8 kiacce — 68 yacoB (2 yaca B Henem), B 9
KJ1acce — 68 yacoB (2 yaca B HEJENIO).



COILEPKXAHUE OBYUYEHUA
7 KIIACC

Hauanbnbie nonsatus reomerpun. Touka, IpsMasi, OTpPE30K, JIyd. YToJ. Buasl
yriioB. BeprukanbHble ©  cMexHblE yIUIbl. buccektpuca yrima. Jlomanas,
MHOIOyroyibHUK. [lapannenpbHOCTh M EPIEHIUKYIIAPHOCTD PSMBIX.

CummMmerpuunble  ¢urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHH.
IIpuMepbl CHMMETPHUH B OKPYKAIOILIEM MHPE.

OCHOBHBIE TIOCTPOEHHUSI C MOMONIBIO LHMPKYJIS WU JIMHEWKU. TpeyrojbHUK.
Bricora, Menuana, OMcceKkTprca, UX CBOMCTBA.

PaBHOOE/IpeHHBI W PAaBHOCTOPOHHMM  TpeyrojbHUKW. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa M MNpU3HAKA PABHOOEAPEHHOIO TpeyrojibHUKa. lIpu3Haku
PaBEHCTBA TPEYTOJIbHUKOB.

CBolicTBa ¥ IPU3HAKU NApAJIIENBHBIX IPsAMbIX. CyMMa YIJI0B TPEyrOJbHUKA.
Brenrnue yriel TpeyroyibHUKA.

[IpssmoyrosibHbIE  TpeyroiabHUK. CBOWCTBO MEAHMAHBl MOPAMOYTOJIBHOIO
TPEYroJIbHUKa,  MPOBEAEHHOM K  TunoreHys3e.  lIpusHaku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. 1IpsIMOYTOJIBHBIN TPEYTrOJabHUK € yIiioM B 30°.

HepaBeHncTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMAaHOW, TeopeMa O OOJbIIEM yriie U OOJbIIEH CTOPOHE TPEYrOJIbHHKA.
IleprieHIUKYIISp ¥ HAKIIOHHAS.

I'eomerpuyeckoe MecTO TO4YEK. buccekrpuca yria U CEepeIMHHBIN
MIEPIIEHIUKYJISP K OTPE3KY KAK TEOMETPUUECKHE MECTA TOUEK.

OKkpy>XHOCTb M KpyI, XOpJa MW JuaMeTp, HuX CBOMcCTBa. BzammHoe
PacCIIOIOKEHUE OKPYKHOCTH U npsiMoM. KacarenbHas M cexyas K OKPY’KHOCTH.
Okpy>XHOCTb, BIIMCAaHHAas B YroJ. BnucanHas W onMcaHHas OKPYXHOCTH
TPEYTOJIbHHUKA.

8 KUIACC

YerpipéxyronpHuku. [lapamienorpamm, ero npu3Haku u cBoucTsa. HYacTHsle
cllyyad MapajjiesorpaMMoB (MPSMOYTOJIbHUK, poMO, KBaJpaT), UX MPU3HAKU U
cBoiictBa. Tpamenwmsi, paBHOOOKash Tpamenusi, €€ CBOWCTBA W TPHU3HAKHU.
IIpsimoyrosbHas Tpanenus.

Meron ynBoenusi Menuansl. LleHTpanbHas cumMmerpus. Teopema Paneca u
TEOpPEMA O IPOMOPLUUOHAIBHBIX OTPE3KaX.

Cpennue JIMHUM TPEYTOJIbHUKA U Tpaneuuu. L{eHTp Macc TpeyrojapHuKa.

[Togobue TtpeyronbHUKOB, Kodpduuuent mnomodus. [lpuzHaku momoOUs
TpEeyroJibHUKOB. [IpriMeHeHne noo0ust mpy peleHny NPakKTUYeCKUX 3a/1a4.



CpoiicTBa momajeii reomerpudeckux ¢uryp. PopMynbl mis TUIOMIAAH
TPEYroJIbHUKA, MapajienorpaMma, pom6a u Tpanenuu. OTHOIIEHHE IJIomaaei
noJ00HBIX (uUryp.

Brruncnenve miomanend TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa mnpu permeHun
MPAKTUYECKUX 3a/1a4.

CuHyC, KOCHHYC, TaHI€HC OCTpPOr0 yIJIa MPAMOYTOJIbHOTO TPEYTOJIbHHUKA.
OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO. TpUTrOHOMETpUYeCKne (YHKIHH
yriioB B 30, 45 u 60°.

BrnivcanHele ¥ UEHTpalbHBIE YIJIbI, YTOJ MEXIY KacaTeJIbHOH M XOPIOM.
Yrael  MexJIy ~XOopJAaMM U CEKyIIMMHU. BrnucaHHele W ONHCAHHBIC
YETBIPEXYTOJbHUKU. B3auMHOE pacmoyioKeHue HBYyX OKpyxkHocTed. KacaHue
oKkpy)HOCTei. OOmue KacaTeabHbIe K IBYM OKPYKHOCTSM.

9 KIIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O go 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXK1€CTBO. DOpMyIIbI MPUBEACHUSI.

Pemienue TtpeyrosbHukoB. Teopema KOCHMHYCOB M TEOpEMa CHHYCOB.
Pemienne mnpakTHYecKMX 3aad4 C MUCIHOJIB30BAHUEM TEOPEMBI KOCHUHYCOB U
TEOPEMBI CUHYCOB.

[IpeoOpazoBanue noaodus. [lomobue COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O mNOpPOW3BENECHHM OTPE3KOB XOPA, TEOPEMBI O MPOU3BEIAECHUU
OTPE3KOB CEKYyLIUX, TEOPEMA O KBAAPATE KaCATEIBHOM.

Bektop, amuHa  (MOIyNnb)  BEKTOpa, COHAIPaBICHHBIE  BEKTOPHI,
IPOTHBONOJIOKHO  HANpPaBJICHHBIE  BEKTOPBI, KOJUIMHEAPHOCTh  BEKTOPOB,
PABEHCTBO BEKTOPOB, OINEpallMM HAJ BEKTOpaMHu. Pa3nokeHue BEKTOpa MO JBYM
HEKOJUIMHEapHbIM BekTopaM. Koopaunatsl BekTopa. CKalsspHOE MPOU3BEIECHUE
BEKTOPOB, MPUMEHEHHUE JIJIS1 HAXO0XKACHUS JUIMH U YTJIOB.

JlexapTOBBl KOOPAMHATHI Ha IJIOCKOCTU. YPAaBHEHUS MPSMOU U OKPYKHOCTU
B KOOpPJIMHATAX, IIEPECEUCHUE OKPYKHOCTEN M NMPAMBIX. METO KOOPAUHAT U €T0
MIPUMEHEHUE.

[IpaBunbHbIE MHOTOYTOJBHUKHU. JlnmHa OKpyXHOCTU. I'pamycHas wu
paauaHHas Mepa yIyia, BBIYMCIEHUE UIMH Oyl OKpykHocTed. Ilnmomane kpyra,
CEKTOpa, CErMEHTA.

JIBMKEHUST TUIOCKOCTH W BHYTPEHHHE CUMMETpUU (Guryp (dIeMeHTapHBIC
npeactasienus). [lapannensHbiii nepenoc. [loBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA HPOI'PAMMDBbI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuyHOCTHBIE pe3yJbTaTbhl OCBOCHHMsS MpOrpaMMbl Y4eOHOro Kypca
«I"eomeTpus» XapakTEpU3yHOTCH:

1) maTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY W  HACTOSIIEMY POCCHUUCKOU
MaTe€MaTWKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KCHHMSIM  POCCHICKHX
MaTEMaTUKOB M POCCUICKOM MAaTeMaTHUYECKOW WIKOJIBI, K HCIIOJIB30BAHUIO ITHX
JOCTHKEHUM B IPYTUX HAyKaX U MPUKIAAHBIX cepax;

2) rpaskaIaHCKoOe M TYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJHEHUIO 00S3aHHOCTEN IpaXk/IaHWHA U pean3ally ero
nopaB, NPEICTaBICHUEM O MaTEMaTHYECKUX OCHOBaX ()yHKIMOHMPOBAHUS
pPa3IUYHBIX CTPYKTYp, SIBICHUH, MPOLEAYP TpakJIaHCKOro o0IiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C IPAKTUYECKUM IPUMEHEHHEM JIOCTH)KEHUI HAyKH, OCO3HAHHUEM Ba)KHOCTH
MOPAJILHO-3TUYECKUX ITPUHIUIIOB B ACSITEIBHOCTU YUYEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHBHOE Yy4YaCTHE€ B PpEIIEHWU MPAKTUYECKUX 3a/1ad
MaTeMaTU4YeCKOM HalpaBJICHHOCTH, OCO3HAHWEM BAaXKHOCTH MaTeMaTH4E€CKOIro
o0Opa3oBaHMsI Ha NPOTSHKEHMM BCEH JKHU3HM JUI YCHEIIHOW IMpodeccrnoHalbHOMI
JESTENbHOCTH M Pa3BUTHEM HEOOXOAUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MIOCTPOEHUEM WHIMBUIyaIbHOW TPAEKTOPUH O0Opa30BaHUs U KU3HEHHBIX IIJIAHOB C
y4€TOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) cTeTHYeCKOe BOCIIUTAHME:

CHOCOOHOCTBIO K SMOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUSATHIO
MaTEeMaTHYECKUX OOBEKTOB, 3a/ay, PEIICHUH, PacCyXICHUH, YMEHUIO BUICThH
MaTeMaTH4YeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

S) neHHOCTH HAYYHOI'0 NO3HAHMA:

OpUEHTalMeld B JIEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPEJICTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKA, MPUPOIBI U
oOmiecTBa, MOHUMAHUEM MAaTEeMaTHUECKON HayKu Kak cdepbl uerIoBEeYECKOM
JEATENBHOCTH, ATANlOB €€ Pa3BUTHSA M 3HAYUMOCTH I PA3BUTHs LIMBWIM3ALMHU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaT€MaTUYECKOW KYJIbTypOW Kak CpeACTBOM
MO3HAHWA MHpPA, OBJIAJEHUEM MPOCTEUIIMMHU HAaBBIKAMH HCCIIEIOBATEIbCKON
NESTENbHOCTH;



6) ¢u3uyeckoe BocnuTanue, GopmMupoBaHHMe KYJbTYPbl 310POBbS U
IMOLUMOHAJIBLHOIO 0J1IArONMOJTY YU :

FOTOBHOCTBHIO MPUMEHATh MATEMAaTUUYECKUE 3HAHUS B MHTEPECAX CBOETO
3I0pOBbs, BEACHUS  3J0POBOTO  00pa3a KU3HU  (370pOBOE  MHUTAHUE,
cOQTaHCUPOBAHHBIH PEXKUM 3aHATHM H  OTAbIXa, peryisgpHas ¢Gu3ndeckas
aKTHUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIEKCUM, TPHU3HAHHEM CBOETO
MpaBa Ha OLIMOKY U TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpUEHTAlMEN HA NMPUMECHEHHE MATEMATUYECKUX 3HAHUH TSI PEIICHUS 3aj]1a4
B 00JIACTM COXPAHHOCTH OKPYXAaloIIeW Cpenbl, IUIAaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX MOCJIEACTBUM ISl OKPYXAIOUIEH Cpelbl, OCO3HAHHEM
r100aJILHOTO XapakTepa SKOJIOTMYECKUX MPOOJIeM U MyTeW UX pelieHus;

8) apanranus K M3MEHSAKIIUMCS YCJOBUSM COUMAJIBHOM M NMPHUPOTHOM
cpeabl:

TFOTOBHOCTBIO K JICMCTBUSIM B YCIIOBUSIX HEONPEAECIEHHOCTH, IMOBBILIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO JIESITEIbHOCTh, B TOM YHCIIE
YMEHHE YUYUTBCS Yy JPYTHX JIIOJICH, MPUOOpEeTaTh B COBMECTHOH ACATEILHOCTH
HOBBIC 3HAHMS, HABBIKK U KOMIIETCHIIUU U3 ONBITA JPYTHX;

HEOOXOIMMOCThIO B ()OPMUPOBAHUM HOBBIX 3HAaHHMH, B TOM YHCIIE
(dhopMyIHpOBATH UJIEU, TIOHSTHS, TUTIOTE3bl 00 0OBEKTAX U SBIICHUSIX, B TOM YHCIIC
paHee HEHU3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIMH KOHTPMEp, KOPPEKTUPOBATH
MIPUHAMAEMbIe PEIICHUs W JeHCTBUS, (OPMYJIHPOBATH W OICHHUBATH PHUCKH H
MOCJIeICTBUSA, (POPMHUPOBATH OTIBIT.

METANIPEAMETHBIE PE3YJIBTATBI
Ilo3HaBareJbHBbIC YHHBEPCAJIbHbIE Y4YeOHbIE 1eiCTBUA

ba3oBble Jiornueckue a1edcTBUA:

e BBUBJISTh U XaPAKTEPHU30BATh CYIIECTBEHHBIE NMPU3HAKKM MATEMATHUYECKHUX
OOBEKTOB, TOHATHUN, OTHOIICHWNW MEXIy MOHATHSIMHU, (OpMyIUpOBaATH
ONPENICIICHUSI  TOHATUW, YCTaHABIMBATh  CYIIECTBCHHBIA  IMPHU3HAK
KJaccuuKalyi, OCHOBaHUSA JUIsi OOOOIIEHUS M CpaBHEHUS, KPUTCPUH
MPOBOJIUMOTO aHAJIN3A;

e BOCIpPUHUMATH, (OPMYIHPOBATH M  MPeoOpPa3OBBIBATH  CYXKICHUS:
YTBEpJAUTEIbHBIE W OTpHUIIATENIbHBIC, CAMHUYHBIC, YacTHbIE M OOIIue,
YCJIOBHBIE;



BBISIBIISITh ~ MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTUBOpeYrsi B (akTaxX, [aHHBIX, HAONIOJEHUSAX W YTBEPKICHUSX,
npeaiaraTb KpUTEPHUH IS BBISIBJICHUS 3aKOHOMEPHOCTEH U MMPOTHBOPEUHH;
JIeNaTh BBIBOJABI C HCIIOJIH30BAHUEM 3aKOHOB JIOTWKH, JCTYKTHBHBIX H
WHYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIFOUSHHU 110 aHAJIOTHH;

pa3dupaTh T0Ka3aTelbCTBA MAaTEMATHUECKUX YTBEPKIACHHM (TIPSMBIC U OT
MPOTUBHOTO0), TPOBOIUTH CAMOCTOSATEIBLHO HECIOXKHBIC JI0Ka3aTeIbCTBA
MaTeMaTH4ecKux (HakTOB, BBICTpPAWBATh APTYMEHTAIMIO, TPHBOJIUTH
MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIOCOO pelieHus y4eOHOM 3amadyu (CpaBHHUBATh HECKOJIBKO
BapUAHTOB pEIICHUS, BBIOMpATh HaWOoJIee TOAXOMAIUNA C YYETOM
CaMOCTOATEILHO BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejbcKue 1eMCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATENIbCKUN WHCTPYMEHT IO3HAHUS,
(bopMyIMpOBaTh BOIPOCHl, (PUKCUPYIOUIUE MPOTUBOpEUUE, MpodieMy,
CaMOCTOATENIbHO YCTAaHaBIMBaThb HMCKOMOE M JIaHHOE, (POPMHUPOBATH
TUIIOTE3Y, apTyMEHTHPOBATh CBOIO MO3ULIMIO, MHEHHE;

MPOBOJUTH MO CAaMOCTOSATEIBLHO COCTABICHHOMY TIUIaHY HECIOXKHBIN
HKCIIEPUMEHT, HEOOJBILIOE UCCIEIOBAHUE 110 YCTAHOBICHUIO OCOOCHHOCTEN
MaTeMaTU4YECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEX Ty COOOI;
CaMOCTOATENHHO (PopMyIHUpOBaTH 000OIIEHUS M BBIBOJBI MO pe3yibTaTam
MPOBENEHHOTO HAOJIOCHUSI, WCCIIEIOBAHMS, OIICHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHUI;

IIPOTHO3UPOBAaTh BO3MOYKHOE pa3BUTHE IpoOIecca, a TAKXKE BBIIBUTaTh
MIPETOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmanmeii:

BBISIBJISITh HEJIOCTATOYHOCTh M HU30BITOYHOCTh HMH(POPMALIMM, JTAHHBIX,
HEOOXOIMMBIX JJIsl PELICHHS 3aa4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBATb U HHTEPIPETHPOBATDH
MH(GOPMAIUIO PA3IMYHBIX BUAOB U (OPM IPEICTABICHUS;

BbIOMpaTh (GoOpMy MpEACTaBiICHUS HMHPOPMALUU U WIUIFOCTPUPOBATH
pellaeMble 3aJaud  CXeMaMu, JuarpaMMaMH, HWHOW rpadukoil u HX
KOMOMHAIIUSIMHU;

OLICHUBATh HAAEKHOCTb HMH(OpPMALMM [0 KPUTEPHUSIM, MPEAJI0KEHHBIM
YUHUTENIEM WU CPOPMYITHUPOBAHHBIM CAMOCTOSATEIBHO.

KOMMyHI/IKaTI/IBHI)Ie YHUBEPCAJIbHBIC y‘leﬁHble HeﬁCTBHﬂZ

BOCIIPUHUMATH U (DOPMYIUPOBATH CYKJICHUSI B COOTBETCTBUH C YCIOBUSIMU
U LEJISIMU OOIIEeHHUS], SICHO, TOYHO, FPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MHCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS MO XOJy pEelIeHUs
3aJla4yi, KOMMEHTUPOBATh MOJYYEHHBIN pe3ybTaT;

B X0JIe 00CY>KJICHHS 3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOH TEMBI,
poOJIeMBI, PEIIaeMoOi 3a/au, BBHICKA3bIBaTh UJCH, HAICIICHHBIE HA TIOWCK
pEIICHHs, COMOCTABIATH CBOM CYXICHUS C CYXICHUSMU JPYTUX
YYaCTHUKOB JAHAJIOra, OOHApYXMBaTh pa3jiM4ve€ U CXOJICTBO MO3UIIUNA, B
KOPpeKTHOM opme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,
MIPEICTABIIATh pe3ynbTaThl  pEUICHUS 3a/1a4H, HKCIIEPUMEHTA,
HCCJIeIOBaHUSI, TPOEKTA, CAMOCTOATEIHLHO BHIOMPATH (hOpPMAT BHICTYILICHUS
c y4€TOM 3aja4 NMPE3eHTAINU U OCOOCHHOCTEN ayIUTOPUH;

MOHUMATh W UCIOJIb30BaTh MPEUMYIICCTBA KOMaHJHOW ¥ WHIUBUTYy JTbHON
pabOThI IPU PENICHUH YICOHBIX MAaTeMaTHIECKUX 3a1a9;

MPUHUMATh 11€Jb COBMECTHOM AESITENbHOCTH, TUIAHHUPOBATH OPTaHU3AIUIO
COBMECTHOM pabOThl, pacnpenensTbh BHUIbI padOT, JOrOBApUBATHCA,
o0Cy»XIaTh MPOLIECC U pe3yabTaT paboThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOACH;

y4acTBOBaTh B TPYyNmoBBIX (opmax paboTel (0OCyXKaeHus, OoOMEH
MHEHHUSMH, MO3TOBbIE IITYPMbI U APYTHE), BHIMOIHATH CBOIO YacTh pabOThI
U KOOPJAMHHPOBATH CBOWU JCHUCTBHS C JPYTUMH WICHAMH KOMAaH/IbI,
OIICHMBATh KAaueCTBO CBOEr0 BKJaJa B OOIIUU MPOMYKT MO KPUTEPHSIM,
chOpMyTUPOBAHHBIM YYaCTHUKAMU B3aMOICHCTBHSI.

PeryiasiTuBHBIC YHUBEPCAJbHbIC YU4eOHBIE 1eiiCTBUSA

Camoopranusanus:

CaMOCTOSITEJILHO COCTaBJISITh IUIAH, AJITOPUTM peIIeHHs 3aAauu (WU ero
9acTh), BBIOMPATh CIIOCOO PEIICHHS C YYETOM HMEIOIIMXCS PECYypCOB H
COOCTBEHHBIX BO3MOXXHOCTEH, apryMeHTHpPOBaTh M KOPPEKTUPOBATH
BapUaHThI pEeUIEHUH ¢ Y4ETOM HOBOM MH(OpMAIUK.

CaMOKOHTpOJII), 3MOHI/IOHaJIl)HLII71 HHTEJJICKT.

BJIQJIETh CIIOCOOAMH CaMOITPOBEPKH, CAMOKOHTPOJISI ITpoIiecca U pe3yJibrara
pELICHUSI MATEMATUYECKOM 3a/1auu;

MPEIBUAETh TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh MPHU PEIICHUM 33/1a4H,
BHOCHUTH KOPPEKTHUBBI B JACSATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITENBLCTB,
HaWJICHHBIX OIMOOK, BBISBJICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3yJIbTaTa JIEITEIbHOCTH MOCTABJICHHON LEIU U
YCIOBUSIM, OOBSCHSTh MPUYUHBI JOCTHXKCHUS WM HEIOCTHIKECHMS e,
HAXOJIUTh OIMHUOKY, AaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJ/IBTATDBI

K xoHmy oOydenuss B 7 kJjacce oOydYaromMMCS TOIYUYUT CIICIYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

PacrosnaBaTh W3y4deHHBIE TEOMETPHUYECKHE (UTYpBI, OMNpEnensITh UX
B3aMMHOE PAacCIlOJIOKECHUE, H300pakaTh TreoMeTpuyeckue (GUTYpPHI, BBITOJIHATH
YEpTEXKU IO YCIOBUIO 3adaud. M3mepsATh JHMHEHHBIE W YIJIOBBIE BEIWYUHBI.
PemaTe 3a7aun Ha BEIYMCIIEHHUE JJIMH OTPE3KOB U BEJIMYWH YTJIOB.

Jlenate TpyOyI0 OLIEHKY JIMHEHMHBIX W YIJIOBBIX BEJIWYHMH MPEAMETOB B
peagbHOM JKM3HHM, Pa3MepoOB IPUPOJHBIX O0BEKTOB. PazamyaTh pasMepbl 3THX
00BEKTOB T10 TTOPSIIKY BETUYUHEI.

CTpouTh 4epTEkKU K TEOMETPUUECKUM 3a/1a4aM.

[Tonmp30BaThCAd MNpHU3HAKAMU PABEHCTBA TPEYTrOJIbHHUKOB, HCIOJIb30BaTh
MIPU3HAKHA U CBOMCTBA PaBHOOSIPEHHBIX TPEYTOJbHUKOB MPH PEIICHUH 3a/1a4.

[IpoBOAUTE JTOTHYECKHE PACCYXKICHUSI C MCIOJIb30BAHUEM T'€OMETPUUYECKHUX
TEOpEM.

[Tonp30BaThCAd MNpHU3HAKAMU PABEHCTBA NPSMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOMCTBOM  MEIHWaHbl, MPOBEAEHHOM K THUIOTEHY3€¢  MPAMOYTOJBHOIO
TPEYTroJIbHUKA, B PEIICHUN T€OMETPUYECKUX 3a]1a4.

OnpenensTe NapayuiebHOCTh IPSIMBIX C TOMOIIBIO YTII0B, KOTOPhIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaT napaieIbHOCTh NPSIMBIX C MOMOIIBbIO PABEHCTBA
PACCTOSAHUN OT TOYEK OJHOM MPSIMOU JO TOYEK APYTOU MPSAMOM.

Pemiats 3a1aumn Ha KiieTyaTol Oymare.

[IpoBOAUTH BBIYKMCIICHUSI M HAXOJUTh YHUCJIOBbIE U OYKBEHHBIC 3HAYCHUS
YIJIOB B TEOMETPUYECKMX 33Jadyax C HCHOJIb30BAHHEM CYMMBI  YTJIOB
TPEYTOJLHUKOB KM MHOT'OYTOJIbBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IpHU
NEPECEUCHUN JIBYX MapaUICIbHBIX MPSAMBIX CeKylled. Pemate mpakTHYecKue
3a7]a4M Ha HAXOXKJICHUE YTJIOB.

Brnagete MOHATHEM TE€OMETPUUYECKOTO MECTAa TOYEK. YMETh ONPEACNAThH
OMCCEKTPHCY yIJIa U CePEIUHHBIN MEPIICHANKYISAP K OTPE3KY KaK FreOMETPUUICCKHE
MECTa TOYCK.

DopMynUpOBaTh OMPEAECICHUS OKPYKHOCTH M Kpyra, XOpIbl W JIHAMETpa
OKPYHOCTH, ITOJIb30BaThCSI UX CBOMCTBAMU. Y METh ITPUMEHATH 3TH CBOWCTBA MPHU
pEIIEHUH 3a/a4.

Brnagete moHsATHEM ONMMCAHHOW OKOJIO TPEYroJIbHUKA OKPY>KHOCTH, YMETh
HaxoauTh €€ 1eHTp. llonb3oBarhecs (pakTamMu O TOM, YTO OUCCEKTPUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAIOTCSI B OJAHOM TOYKE, WU O TOM, YTO CEPEAUHHBIC
MEPIECHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJHOM TOUKE.



BraneTe MoHATHEM KacaTelIbHOW K OKPY’KHOCTH, MOJIBb30BATHCS TEOPEMOM O
NEPIEHANKYJIIPHOCTH KacaTENIbHOW U pajinyca, IPOBEAEHHOIO K TOUKE KACAHMS.

[Tonp30BaThCAd NPOCTEUIIMMHU FEOMETPUUECKUMHU HEPABEHCTBAMH, ITOHUMATH
VX IPAKTHYECKUN CMBICIL.

IIpoBOAUTE OCHOBHBIE T€OMETPUUYECKUE TTOCTPOCHHUS C IIOMOIIBIO LIUPKYJIS U
JIMHENKU.

K xoHmy oOydenuss B 8 kJjacce oOydYaromuiicsi TMOJYYUT CIIEIYIOIINE
IIPEAMETHBIE PE3YIIBTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIbI YETBIPEXYTOJIBHUKOB, HX 3JIEMEHTHI,
II0JIB30BAThCS UX CBOWCTBAMM MPU PEIICHUH I€OMETPUUYECKHX 3a/1a4.

[IpuMeHsATh CBOMCTBAa TOYKM IMEPECEUYEHHUs] MEAMAH TPEeYroJibHUKa (LIEHTpa
Macc) B PEILICHUH 3a/1ay.

BraneTe MoHsATHEM CpeIHEH JIMHUU TPEYTOJIbHUKA M TPANElHH, IPUMEHSTh
UX CBOMCTBAa IIPUM pELICHUM TreoMeTpudeckux 3anad. llomp3oBarbes Teopemoit
daneca ¥ TEOPEMOM O MPOMOPLUUOHATIBHBIX OTPE3KAX, IPUMEHATh UX JJI PELICHUS
IIPAKTUYECKUX 3a/1a4.

[TpuMeHsTh MpU3HAKK 000U TPEYTOIbHUKOB B PEIICHUH T€OMETPUUECKHUX
3a/ad.

[Tonb3oBaThcst Teopemoin [ludaropa npns pemieHus: TE€OMETPUYECKUX U
MpakTU4eCKuX 3anad. CTpPOUTh MaTEMAaTHYECKYK) MOJEIb B IMPAKTUYECKUX
3a/1ayax, CaMOCTOSITENIBHO JEJIAaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOLIUE JIJIUHBI.

Brmagete DNOHATHAMM CHUHYCa, KOCHMHYCa W TaHI€HCa OCTpPOro yrIua
MPSIMOYTOJIBHOTO TPEYroiabHUKA. [10630BaThCS ATUMH MOHATHIMU I PEIICHUS
IIPAKTUYECKUX 3a/1a4.

Borancnsats (pa3nuyHbIMU crioco0aMu) IUIOIIAb TPEYTOJbHUKA U IUIOIIAIU
MHOTOYTOJbHBIX  (uUryp (HOJB3YSCh, I/I€ HEOOXOAMMO, KaJIbKYJISITOPOM).
[IpuMeHsTh MoyYeHHbIE YMEHUS B MPAKTUUECKUX 3a/1ayax.

Bianerp NOHATHMSMM BIMCAHHOTO M LEHTPAJIBHOIO YIUIA, HCHIOJIb30BaTh
TEOPEMBI O BIMCAHHBIX yIJaX, YIVIaX MEXIYy XOpJaMHU (CEKYIIHMH) U yIIIe MEXIY
KacaTeJIbHOM U XOpI0H NPH PEIICHUH I'€OMETPUUYECKHX 3a/1a4.

Brnagers moHATHEM ONMCAHHOIO YETHIPEXYTOJBbHUKA, IPUMEHATH CBOWCTBA
ONMCAHHOI'O YETHIPEXYTOJIBHUKA NP PELICHNHN 3a]a4.

[IpuMeHATh MOJIydeHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MATEMATHYECKHUE
MOJIENN JUIsl 33]1a4 PEAIbHOM JKU3HU U ITPOBOJUTH COOTBETCTBYIOLIUE BBIYMCIICHHUS
C NPUMEHEHUEM TMOAOOUS W TPUTOHOMETPUM (MMOJIB3YSACh, T/I€ HEOOXOIUMO,
KAJIbKYJIITOPOM).

K xoniy oOyuenus B 9 kjacce OOyYarOMIMICS TONYYHUT CIEAYIOIIHE
[IPEIMETHBIE PE3YJIbTATHI:



3HaTh TPUTOHOMETpUUYECKHE (YHKIIMH OCTPHIX YIJIOB, HAXOIUTh C UX
MOMOIIBIO  PA3NIMYHBIE 3JIEMEHTHI MPSMOYTOJIBHOTO TPEYTOJIbHUKA («pEIICHHE
MPSMOYTOJIBHBIX TPEYTOIBHUKOBY). HaxoauTh (¢ MOMOIIbIO KalbKYJISATOPA) JJIUHbI
Y YTJIbl U151 HETAOJUYHBIX 3HAYEHU .

[Tonp3oBaThcs hopMyliaMu MPUBENEHUS W OCHOBHBIM TPUTOHOMETPUYECKUM
TOXXJIECTBOM JIJII HAXOXJICHHUSI COOTHOIICHHM MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMU.

Hcnonb30BaTh TEOPEMBI CUHYCOB U KOCUHYCOB JUISI HAXOKEHUS PA3ITHYHbIX
AJIEMEHTOB TPEYrOJIbHUKA («PEUIEHWE TPEYroJbHUKOBY»), MPUMEHITh HUX MpHU
pEIICHUH TeOMETPUUECKHX 3a/1ay.

Brnanets moHsTHMSIMEH  npeoOpa3oBaHMs  TOJOOMS, COOTBETCTBEHHBIX
AJIEMEHTOB MOJI00HBIX Puryp. [Tonb30BaThCsl CBOMCTBAMHU MOI00MS TPOU3BOJIBHBIX
buryp, yMmMeTh BBIUMCIATH NJIUHBI W HAXOAWTh YTABl y TOMOOHBIX QUryp.
[IpumeHnsTh cBoOiCTBa TOAOOMS B MPAKTHUECKUX 3a7adyax. YMEThb NPUBOIUTH
pUMEPHI TOJ0OHBIX QUTYP B OKPY>KAIOILIEM MUpE.

[Tonb30BaThCS TEOPpEMAMU O MPOU3BEIEHUN OTPE3KOB XOPA, O MPOU3BEACHUH
OTPE3KOB CEKYIINX, O KBaIpaTe KacaTeJIbHOM.

[Tonb30BaThCS BEKTOpAMH, MOHMMATh MX TE€OMETPUYECKUM U (PU3MUECKHI
CMBICII, MPUMEHATh HMX B PELUIEHUU TE€OMETPUYECKUX U (PU3MYECKUX 3ajaad.
[IpuMeHsTh CKaJIIpHOE NPOU3BEACHUE BEKTOPOB ISl HAXOXKJACHUS JJIMH U YTJIOB.

[Tonb30BaTbCd METOAOM KOOPJIMHAT HAa IUIOCKOCTH, NPUMEHSATH €ro B
PEIICHUH T€OMETPUUECKUX U MPAKTUYECKUX 3a]1a4.

Bnanets NOHATUSIMU NMPABUIBHOTO MHOTOYTOJIBHHMKA, JJIMHBI OKPYXHOCTH,
JUIMHBI TyTU OKPYKHOCTH W PaJUaHHON Mephl YIJia, YMETh BBIYHMCIATH IUIOLIA/Ib
Kpyra u ero yactei. [I[puMeHsTh 1oyuyeHHbIE YMEHHUS B TPAKTHUECKUX 33/1a4ax.

Haxonute ocu (WM LEHTPBI) CUMMETpUHM (DUTyp, TPUMEHSTH JBHKECHHS
IJIOCKOCTH B MPOCTEHIINX CIyYasx.

[IpuMeHsATh MOJIydeHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MATEMAaTHYECKHUE
MOJIEIIN JUIS 3a/1a4 PEAIbHOM JKU3HU U MTPOBOJIUTH COOTBETCTBYIOLIUE BBIYMCIICHHUS
C TNPUMEHEHHEM TMOJ00Ms M TPUTOHOMETPUYECKUX (PYHKIUN (MOIB3YACh, TJIe
HEO00XO0JIUMO, KATBKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KUIIACC

Konn4yectBo 4yacos DJIEKTPOHHBIE
HanmeHoBaHMe pa3/je/ioB U TeM nudposbie
Ne i/m P KoHTposbHBI IIpakTHYeckue (g )
NporpamMmsl Bcero o0pa3oBaTte/ibHbIE
e padoThbl padoThI
pecypchl
[Ipocreiine reoMmeTpudeckue GUrypsl u
1 Hf cBoiicTtBa. M3me Tele/Ie reOMg I/I}:II;CKI/IX 14 1 bubmmorexa [JOK
' P p https://m.edsoo.ru/7f415¢e2¢
BEJINYUH
bubnuoreka [JOK
2 TpeyrosmpHukH 22 ! https://m.edsoo.ru/7f415¢e2¢
3 [TapanienbHble IpsiMblE, CyMMa yTJIOB 14 1 bu6mmoreka [IOK
TPEYTOJbHUKA https://m.edsoo.ru/7f415¢e2e
4 Oxkpy:KHOCTb U KpyT. [ eomeTpuueckue 14 1 bu6muoteka [HOK
IIOCTPOEHUSA https://m.edsoo.ru/7f415¢e2e
. but6mmoreka [JOK
> Torroperme, obobmenne sparmi 4 1 https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB 110 [TPOIT'PAMME 68 5 0




8 KUIACC

Konn4yectBo 4yacos DJICKTPOHHBIE
HaumeHnoBaHue pa3iesioB H TeM nuppoBbIe
Ne i/t P Kourpoasbnsie | IlpakTuyeckn (mcbp )
NPOrpamMMBbl Bcero o0pa3oBaTe/bHbIC
padoThI e padoThI
pecypcsl
.. bu6mmoreka [{OK
1 4 12 1
CTRIPEXYTOTIHHIKH https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 MIPOMOPLMOHAIIBHBIX OTpe3Kax, MOJ00HBIE 15 1 bramorexa LHOK
poriopH P - 1104 https://m.edsoo.ru/7f417e18
TPEYTOJIBHUKA
[Tnomans. Haxoxaenue miomanein
3 e TOJ'IHLHI/IKOB u i[moro FOJfI-)[HiIX ¢bur 14 1 bubmmorexa LIOK
pey Y P https://m.edsoo.ru/7f417¢18
[Tnomaau momoOHBIX Guryp
4 Teopema [Iudaropa n Havana 10 1 bub6nuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYl B OKpy)KHOCTU. Bricanuslie u
5 ONMCAaHHBIC YETHIPEXYTOJIbHUKH. 13 1 bubnnorexa [JOK
Kacarenbnble k okpyxHocTu. Kacanue https://m.edsoo.ru/7f417¢e18
OKpYKHOCTEN
N but6mmoreka [JOK
6 Torroperme, obobmerme 3nammii 4 1 https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 68 6 0




9 KJIACC

Konn4yectBo 4yacos DJIEeKTPOHHBIE
HaunMeHoBaHuHe pa3/iesioB U TeM nudposbie
Ne i/m P KonrpoJsbnsie | IIpakrnyeckue (ucpp )
NMPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
| Tpuronomertpus. Teopembl KOCUHYCOB U 16 | bubnuoreka [IOK
CHHYCOB. Penienue TpeyrojibHUKOB https://m.edsoo.ru/7f41al2c
) [IpeobpaszoBanue nmogpodus. Merpudeckue 10 | bubmuoreka LIOK
COOTHOLIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2¢c
bu6mmoreka [IOK
3 Bexropet 12 ! https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPJIMHATHI HA TNIOCKOCTH 9 1 bubmmorexa [JOK
P P https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKH. JlTMHA
5 OKPY>KHOCTH U TUIOIIA/Ib KpyTa 8 bubmmorexa [JOK
by " ﬂv pyra. https://m.edsoo.ru/7f41al2c
Brrunciienue momanei
bubmuoreka [{OK
6 JIBHOKCHHS ILIOCKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 06001mIeHNE, CHCTeMaTH3alUs 7 5 bu6mmoreka [JOK
3HaHUH https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB 110 [TPOT'PAMME 68 6 0




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

* 'eometpus, 7-9 knaccel/ Atanacs JI.C., byty3os B.®., Kagomues C.b. u

npyrue, AkunoHepHoe oomectBo «M3aarensctBo «IIpocBemienne»

METOAUYECKHE MATEPHAJIbBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET



