


IHHOACHUTEJBHAA 3AIINCKA

I'eomeTprsa Kak OAWH M3 OCHOBHBIX Pa3JelIOB IIKOJIBHONM MAaTEMATHKH, MMEIOIINUNA CBOEH LENbIO
obecrneynTh M3y4yeHHE CBOMCTB U pa3MepoB (Uryp, UX OTHOIIEHWH M B3aMMHOE pAaCIOJIOXKEHHUE,
ONMPAETCS] Ha JIOTMYECKYIO, JI0Ka3aTeIbHYI0 JMHUIO. LIeHHOCTh H3yueHUs T'€OMETpPUU Ha YPOBHE
OCHOBHOTO 0O0mIero o0pa3oBaHMs 3aKIIOYACTCs B TOM, 4YTO OOYYArOIIMHCS YYUTCA TNPOBOAMTH
JOKa3aTEJIbHBIE PACCY)KICHUS, CTPOUTH JIOTUYECKME YMO3AKIIOYCHMs, JIOKa3bIBaTh HCTHHHBIE
YTBEPKACHUS M CTPOUTh KOHTPIPUMEPHI K JIOXKHBIM, IIPOBOAUTH PACCYXKICHUS «OT IPOTHUBHOTOY,
OTJIMYaTh CBOMCTBA OT MPU3HAKOB, (POPMyIHpOBaTh 0OpPAaTHBIE YTBEPKACHUS.

Bropoil nenpl0 M3y4eHUsT TE€OMETPUU SBIISIETCA MCIOJIb30BaHUE €€ KaK MHCTPyMEHTa IIpU
pELICHNN KAaK MAaTeMaTH4eCKUX, TaK U INPAKTUYECKUX 3a/lay, BCTPEYAIOIUMXCS B PEaJIbHOU KU3HU.
OOyuaromuiicss JOJKEH HAYYUThCS ONPENENIUTh T€OMETPUUECKYI0 (PUrypy, ONucaTh CIOBaMHU JAHHBIN
4epTéX WIM PUCYHOK, HAWTH IUIOMIAAb 3€MEJbHOIO Y4YacTKa, paccyuTaTb HEOOXOIMMYIO JITUHY
OIITOBOJIOKOHHOTO Ka0elsi Wi TpeOyemble pa3Mephl rapaxa JJisi aBTOMOOMIIS. DTOMY COOTBETCTBYET
BTOpas, BBIUMCIMTEIbHAS JIMHUSA B M3ydyeHUU reomerpuu. [Ipu pemeHnn 3agad IpakTHYECKOIO
XapakTepa 0OydYarolMiCs YUUTCSl CTPOMTh MaTeMaTHYECKUEe MOJIENIN peallbHbIX KU3HEHHBIX CUTYaIUH,
IIPOBOAUTDH BBIYMCIICHUS U OLIEHUBATh aJIEKBATHOCTH IOJIYYEHHOIO Pe3yibTaTa.

KpaitHe BaxXHO TOMYEPKUBATH CBS3M TEOMETPUM C JAPYIUMH YYE€OHBIMH TpEIMETaMH,
MOTHUBHPOBATh HCIIOJIL30BATh ONPEICICHUS TCOMETPUYECKUX (GHUTyp M TOHSTHHA, JEeMOHCTPHPOBATH
IPUMEHEHHE TMOJIyYeHHBIX YMEHHH B (pU3MKEe M TEeXHUKE. DTU CBA3M HauOojiee SiPKO BHJHBI B TeMax
«Bexrtops», «Tpuronomerpuyeckue cCOOTHOIEHUs», «Meron koopaunat» u «Teopema [Iudaropar.

Vuebnsiii kypc «l'eoMeTpus» BKIIOYAET CIEAYIONIME OCHOBHBIC pa3/eibl COJEP KaHUS:
«["eomerpuueckue GUTypbl U MX CBOWCTBa», «lI3MepeHHe reoMeTpuyecKHX BEIHYUHY», «JlekapTOBBI
KOOP/AMHATBI HA INIOCKOCTHY, «BeKkToph», «/IBrxkeHus miockoctuy, «IIpeodpazoBanust mogodus».

Ha usyuenne yuebnoro kypca «['eomerpusi» orBoautcsa 204 yaca: B 7 kinacce — 68 yacoB (2 vaca
B HEJENI0), B 8 Ki1acce — 68 yacoB (2 yaca B He/IeN0), B 9 kiacce — 68 4yacoB (2 yaca B HEJIEINIO).



COJEPKAHUE OBYYEHUA
7 KJIACC

Hauanbubele noHsTus reomerpuu. Todka, mpsiMas, OTPE3OK, Jyd. Yroia. Buubsl yrios.
BeprukanbHele M CMeXHBIE yribl. buccexkrpuca yrima. JlomaHas, MHOrOyrojbHHK.
[TapaymienbHOCTD U NEPIEHAUKYIIPHOCTD IPSIMBIX.

Cummerpuunbie purypbl. OCHOBHBIE CBOMCTBA 0ceBOM cummeTpun. [Ipumepsl cuMmeTpun
B OKPY’KAIOIIEM MUDE.

OcHOBHBIE TIOCTPOEHHUS C IIOMOIIBIO LMPKYIs M JuHelku. TpeyroabHuk. Beicora,
MenaHa, OMCcCeKTpHca, UX CBOMCTBA.

PaBHOOeApeHHBII 1 PABHOCTOPOHHUHN TPEYroNbHUKH. HepaBeHCTBO TpeyronbHUKA.

CpoiicTBa M TpHU3HAKH pPaBHOOEAPEHHOro TpeyroidpHUKa. Ilpu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa M IPU3HAKU MapajuleNbHbIX NpsMbIX. CymMMa yrioB TpeyrojibHUKa. BHemHue
YTJIbI TPEYTOJIbHUKA.

[TpsimoyronbHbI TpeyroiabHUK. CBOWCTBO MeAMAaHbl IMPSIMOYTOJIBHOIO TPEYroJbHUKA,
IpOBEAEHHOW K runoreHys3e. [Ipu3Haku paBeHCTBA NPSAMOYTOJIBHBIX TPEYrOJIBHUKOB.
[IpssiMOYyTOJIBHBIN TPEYTOJIBHUK C YIiioM B 30°.

HepaBencTBa B reoMeTpHuH: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O JIJIMHE JOMAaHOM,
Teopema o OoJblIeM yriie u O00JbIeil CTOPOHE TPEYTroabHUKA. [lepreHanKyIsIp 1 HaKJIOHHASL.

I'eomeTpryeckoe MecTOo TOYeK. buccekTpuca yrina M cepeaVHHBIA NEPHNEHAMUKYISIP K
OTpE3KYy KaK F€OMETPUYECKHE MECTa TOYEK.

OKpyXHOCTb M KpyI, XOopJa M JAMaMeTp, HMX CBoOiicTBa. B3amMHoe pacrnoyiokeHue
OKpyXHOCTH M npsiMoil. KacatenbHas u cexymas K oKpyxHOCTU. OKpYyX HOCTb, BIIMCaHHAas B
yroJ. Bimcannas 1 onucaHHasi OKpy>KHOCTH TPEYTOJIbHUKA.

8 KUIACC

UYerslpéxyronpauku. [lapamnenorpamm, €ro npu3HAaKM W CBOMCTBA. YacTHbBIE cCiydau
napaienorpaMMoB (TIPSIMOYTOJIBHUK, PoMO, KBaJpaT), UX NpU3HAaKU U cBoiicTBa. Tpamenws,
paBHOOOKas Tpanenus, e€ cBoiicTBa 1 mpu3Haku. [IpsMoyronbHas Tpaneuus.

Meton ynBoenuss menuasbl. LleHTpanbHas cumMmerpus. Teopema Paneca u Teopema O
MPONOPLUOHAIIBHBIX OTPE3KaX.

Cpennue TMHUM TPEYroJabHUKA U Tpanenuu. L{eHTp Macc TpeyrosbHUKa.

[Tonobue TpeyronbHUKOB, KO3 uiueHT noaodus. [IpusHaku mogo0Ousi TpeyroabHUKOB.
[TpumeHneHne no100Mst P pelIeHUH PAKTUUECKUX 3ajau.

CaolicTBa miomaae reomerpudeckux ¢uryp. @opmyisl 1 MJIOUIAAW TPEYroJbHUKA,
napaienorpaMma, pom6a u tpaneruu. OTHOIIEHHE TUIOIAAeH MOJOOHBIX (HUTYD.

Brruucnenue niomiaaeil TpeyroibHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIETYaToi Oymare.

Teopema [ludaropa. [Ipumenenune teopemsl Iludaropa mpu pemeHUN MNPaKTUYECKUX
3a/ay.

CuHyC, KOCHHYC, TaHI'€HC OCTPOIO yIJla IpPSAMOYIOJbHOTO TpeyrojpHUkKa. OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKJIECTBO. Tpuronomerpuueckue GpyHkuu yrios B 30, 45 u 60°.

BnucanHbple ¥ IEHTPAJIBHBIE YIJIbI, YIOJ MEXKIY KACATEIbHOM M XOPJAOM. YTIBl MEXIY
XOopAaMM U CEeKymMMH. BrnucaHHble W ONUCaHHbIE YETHIPEXYTONBHUKH. B3aumHoe
pacrionio’)keHre ABYX OKpykHocTed. Kacanme oxpyxnocteil. OOmume KacaTelbHble K JABYM
OKPYKHOCTSIM.

9 KUIACC

Cunyc, kocuHyc, TaHreHc yrioB or 0 mgo 180°. OCHOBHOE TPHUTOHOMETPUUECKOE
TOXAeCTBO. POPMYIIbI IPUBEICHUS.



Pemienne TtpeyrosbHuUKOB. TeopemMa KOCHHYCOB U TE€OpeMa CHHYCOB. Pelienue
MIPaKTUYECKUX 3a/1a4 C UCIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeoOpazoBanne mogobusi. [Togobne coOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o mpoU3BEEHUN OTPE3KOB XOP/JI, TEOPEMBI O TPOU3BEACHUN OTPE3KOB CEKYIIHUX,
TeopeMa O KBaJipare KacaTelbHOM.

Bektop, miuHa (MOAYNb) BEKTOpa, COHANpaBICHHBIE BEKTOPHI, MPOTHBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpalUM HaJ
BekTOpaMu. Pa3iioxkeHue BEKTOpa Mo JIByM HEKOJUIMHEapHbIM BekTopaMm. KoopaumHaTel BeKTOpa.
CkansipHO€ MPOU3BE/ICHUE BEKTOPOB, TPUMEHEHHUE ISl HAXO0XKJACHUS JIJIUH U YIJIOB.

JlexapToBbl KOOpAMHATHI HA IUJIOCKOCTH. YPaBHEHUS TMpPsSMOM U OKPYKHOCTH B
KOOPJIMHATAX, IEPECEUCHNUE OKPYKHOCTEN U MPSAMBIX. MeTo1 KOOpAMHAT U €ro IPUMEHEHHE.

[IpaBuibHBIE MHOTOYTOJBHUKHU. JJIMHA OKPYKHOCTHU. ['pajlyCcHas U paJuaHHas Mepa yria,
BBIYHCIICHHE JUTMH AYT OKpyx)HOocTel. [1nomans kpyra, cekropa, CEerMeHra.

JIBuKeHUsI IIIOCKOCTU U BHYTPEHHHE CUMMETPHUH QUryp (3JIeMEeHTapHbIE MPECTaBICHNU).
[TapannensHbii nepenoc. [loBopoT.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE Ppe3yJbTaThl OCBOCHHUS IMpOrpaMMbl yueOHoro Kkypca «l'eomerpusi»
XapaKTepU3YIOTCS:

1) naTpuoTHYeCcKoe BOCIIUTAHME:

NpOSIBJICHUEM HHTEpeca K MPOLUUIOMY UM HACTOAIIEMY POCCHUMCKONM MaTeMaTHKH,
[EHHOCTHBIM OTHOILIEHUEM K JOCTHKEHHUSIM POCCHICKHX MaTeMaTUKOB U POCCHUHUCKOMN
MaTeMaTHYECKOH IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JOCTH)KEHUN B IPYTHX HayKaX U MPHUKIAIHBIX
chepax;

2) rpa:KIaHCKoe ¥ TyXOBHO-HPaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEH TIpaKAaHMHA M peallu3allid ero Ipas,
NpEJICTaBICHUEM O MaTeMaTHYeCKUX OCHOBAaX (YHKIMOHMPOBAHHS PA3JIUYHBIX CTPYKTYP,
SIBIICHUH, MPOIEyp TPakIaHCKOTO oOIIecTBa (HampuMep, BHIOOPHI, ONPOCHI), TOTOBHOCTBHIO K
O0OCYXICHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM NPUMEHEHUEM JIOCTHKEHUUN
HAyKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3THYECKHUX MPUHIIUIIOB B IEATEIHHOCTH YIEHOTO;

3) TpyAOBOE BOCIMTAHHE:

YCTAaHOBKOM Ha aKTMBHOE YYacCTHE B PEIICHHH MPAKTUYECKUX 3a7a4 MaTeMaTH4YEeCKOM
HAIPABICHHOCTH, OCO3HAHMEM BXHOCTH MATEMAaTHYCCKOT0 00pa30BaHUS HA MPOTSHKCHUU BCEH
JKU3HU JJIs1 YCHEIIHON MpOoQecCUOHANBHON IeATEeIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYaIbHOW TPACKTOPHUH OOpa3oBaHUA U
YKU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K HMOLIMOHAIILHOMY U SCTETHYECKOMY BOCIPHUATHIO MaTeMaTHYECKHX
00BEKTOB, 33/1a4, PEHICHUI, PacCyKIeHUH, YMEHUIO BUJETh MaTeMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'O NMO3HAHUSA:

OpHUEHTAIle B AESITENbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX NpeAcTaBleHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YelOBEKa, MPHUPOABI W OOIIECTBa, MOHUMaHUEM
MaTeMaTUYeCKOW HayKH Kak cdepbl 4YeIOBEYECKOW EATETbHOCTH, ITArloB €€ pa3BUTHS U
3HAYMMOCTH JIJISL Pa3BUTHUS [IUBUIIN3AIIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHKU U MaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM I[IO3HAHUS MHUpa, OBJAJCHUEM NPOCTEUIIMMH HaBBIKAMU
HCCJIEeI0BATENBCKON IEATEIbHOCTH,

6) ¢usnueckoe BocnuTaHue, (GopMupoBaHHe  KYJLTYPbl  310POBbS M
IMOIUOHAIBLHOIO 0J1IAroNoJIyYns:

FOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKUE 3HAaHMUS B HMHTEPECAX CBOETO 3/0POBbA,
BEJICHUS 3JJOPOBOTO 00pasa KU3HU (30pPOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, peryispHas (Qu3uyeckass aKTHUBHOCTh), COPMHUPOBAHHOCTHbIO HaBbIKa pedieKcuu,
MIPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TAKOTO K€ MpaBa IPYyroro 4eI0BeKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

OpHEHTAIlel Ha MPUMEHEHHEe MaTeMaTHYeCKHX 3HAHUH Ul pellieHus 3ajad B o0yacTu
COXPAHHOCTH OKPY)KAIOIIEH Cpejbl, TUIAHHUPOBAHUS TIOCTYNKOB W OIIEHKH HMX BO3MOXHBIX
MOCJICJICTBHM JIJII OKPY’KAIOIIEH Cpejibl, OCO3HAHWEM TJI00ATBHOTO XapaKTepa SKOJOTUYECKHUX
npo0JieM U yTel X pelieHus;

8) ajanTanus K UN3MEHAIUMCS YCJI0BUSIM CONMATbHONW M IPUPOAHOM Cpeabl:

TOTOBHOCTBIO K JCHCTBUSAM B YCJIOBHSIX HEONPENEIEHHOCTH, MOBBIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPaKTHUECKYIO AESTeIbHOCTb, B TOM YUCIIE YMEHUE YUUTHCS Y APYTUX
Jrofiel, mpuoOpeTaTh B COBMECTHOW NEATEILHOCTH HOBbIE 3HAHUS, HABBIKM U KOMIIETEHIIUU U3
OTBITA IPYTHUX;



HEO0OXOUMOCThIO B (POPMUPOBAHUU HOBBIX 3HAHHI, B TOM uucie GOpMyIUpOBaTH UICH,

MOHSTHS, TUIIOTE3bl 00 00BEKTAaX U SBICHUSX, B TOM YHCIIE€ paHee HEM3BECTHBIX, OCO3HABaTh
neduIuThl COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, BOCHPHUHUMATh CTPECCOBYIO

CUTYallMI0 KaK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATH IPUHUMAEMbIE PELICHUS U

neicTBus, GOpMyYIUPOBATH U OLEHUBATH PUCKU U TIOCIEACTBUSA, (HOPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

Ba3oBble JJoruueckue geiicTBUA:

BBISBJIATh M XapPaKTEPU30BATh CYILECTBEHHbIC MPHU3HAKM MATEeMaTHYECKUX OOBEKTOB,
NOHATHH, OTHOIICHUHA MEXAY MOHATHIMHU, (OPMYIUPOBATH ONPEACICHUS MOHATHH,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJaCCU(UKALMU, OCHOBAHUS JJIs1 0000ILEHHs U
CPaBHEHHUs, KpUTEPUU IIPOBOJUMOIO aHAIN3a;

BOCIIPUHUMATh, (HhOpMYyIUpOBaTh U NPeoOPa3OBbIBATH CYXKIEHUS: YTBEpIUTEIbHBIE U
OTpHILIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IUE, YCIOBHBIE;

BBISIBIISATh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MIPOTHBOpEUUs B (akrax,
JAHHBIX, HAONIONEHUSX M YTBEPXKACHUSAX, HpeIlaraTb KPUTEPUU I BBIABICHMS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;

JIeJIaTh BBIBOZABI C MCIIOJIb30BAHUEM 3AaKOHOB JIOTMKH, NEAYKTHBHBIX M WHIYKTHBHBIX
YMO3aKJIIOYECHUN, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

pa3buparhb JoKa3aTeabCTBA MATEMATUUYECKUX YTBEPXKACHUHN (IpsSMbIe U OT IPOTUBHOTO),
IPOBOJUTH CaMOCTOSTEIBHO HECIOXKHBIE JIOKA3aTeNbCTBA MAaTEMAaTHYECKHX (DaKTOB,
BBICTPAaNBaTh apryMEHTalLUIO, MPUBOJUTH MPUMEPHI M KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PACCYKACHUS;

BBIOMpATh CIOCOO pemeHus y4dyeOHOM 3ajaun (CpaBHHMBATh HECKOJIBKO BapHaHTOB
peleHus, BeIOMpaTh Haubosee MOAXOIAMINN C y4ETOM CaMOCTOSITEILHO BBIJEIEHHBIX
KpUTEPUEB).

ba3oBble nccienoBarejbcKue e CTBHUA.

WCIIOJIb30BaTh ~ BOMPOCHI ~ KAaK  HCCIEAOBATENILCKUA  MHCTPYMEHT  TO3HaAHUS,
dbopMyIupOBaTh BOMPOCH], (PMKCUPYIOIIHE MPOTUBOPEUNE, MPOOIEMY, CAMOCTOSTEILHO
yCTaHABIMBAaTh MCKOMOE M JaHHOE, (OPMHUPOBATH TUIOTE3Y, apryMEHTHUPOBATH CBOIO
MO3ULINI0, MHEHUE;

MPOBOAUTH MO CaMOCTOSITENIbHO COCTABIEHHOMY IUIAHY HECIIOKHBIH OJKCIEPUMEHT,
HEOOJIBIIIOE HWCCJIEOBAaHUE 10 YCTAHOBIIGHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTo
00BbeKTa, 3aBUCUMOCTEH 00OBEKTOB MEXTY COOOM;

CaMOCTOSITEIbHO  (opMynHpoBaTh  OOOOIIEHWST W  BBIBOABI IO  pe3yjbTaTam
MIPOBEAEHHOTO HAOJIOIEHUS, WCCIICIOBAHMS, OIEHUBATh JTOCTOBEPHOCTh MOJYYCHHBIX
pe3yIbTaTOB, BEIBOJIOB U 00OOIICHHMIA;

IMPOTrHO3UPOBATE BO3MOXKHOC PA3BUTHEC IMPOLECCA, a TAKKE BBIABUTaTh MPCAIIOIOXKCHUA
0 €r0 Pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ nnopmanmeii:

BBISBIISAITH HEJOCTATOYHOCTD U M30BITOYHOCTH MH(POPMALIUH, TaHHBIX, HEOOXOIUMBIX JIS
pelLIeHus 3a1auH;

BBIOMPATh, AHAIW3UPOBATh, CHUCTEMATHU3UPOBATh M MHTEPIPETUPOBATH WHGPOPMALUIO
pa3IMYHbIX BUJOB U (OPM MpeICTaBICHHUS;

BBIOMpATh (OopMy IpeACTaBICHUS WHPOPMAMK U WLIIOCTPUPOBATH pelIacMble 3a/1aun
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIMSIMU;



OLICHUBATh HAAEKHOCTh MH(OPMAIMK MO KPUTEPHUSAM, MPEUIOKEHHBIM YUUTEIEM HWIIH
c(OpMYITUPOBAHHBIM CAMOCTOSTENIBHO.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

BOCIIPUHUMATH U (OPMYIUPOBATH CYXJCHUS B COOTBETCTBHH C YCIOBUSMHU H IEISIMH
oOmeHus, sICHO, TOYHO, T'PaMOTHO BBIpaXaThb CBOIO TOYKY 3pEHUS B YCTHBIX H
MMCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS IO XOJy PEIICHUS 3aJa4i, KOMMEHTHPOBAThH
IIOJIYYECHHBIA pe3yibTarT;

B X0/ OOCYXXJIeHHUs 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYKIA€MOM TEMBI, MPOOJIEMBI,
pelraeMoii 3a/1aun, BHICKA3bIBaTh HJICH, HAIICJICHHBIC HA TMOUCK PEIICHUS, COTIOCTABISTh
CBOM CYXKJEHUS C CYXKJIEHUSMHU JPYrUX YUYACTHUKOB JIUanora, 0OHapyXUBaTh pa3inune
U CXOJICTBO TMO3HIMH, B KOPpPEeKTHOH ¢dopme (GopMyIupoBaTh pPa3HOTIIACHS, CBOHU
BO3PaKEHUS,

MIPEACTABISITh PE3YJIbTAThl PEIICHUS 3a/aud, SKCIIEPUMEHTA, MCCICIOBAHUs, MPOCKTA,
CaMOCTOSITENILHO BBIOMpATh (opMar BBICTYIUICHHS C YY€TOM 3aJad TPE3CHTAUUA H
O0COOEHHOCTEHN ayAUTOpUH;

MOHUMATh M MCIIOIH30BaTh IPEUMYIIECTBA KOMAaHTHOW ¥ WHIUBHIYAILHOW pabOTHI IIPH
pelIeHnH y4eOHBIX MATEMaTUICCKHX 33]1a4,

MPUHUMATH I1IeJIb COBMECTHOW JCSITEIHHOCTH, IIAHHPOBATH OPTraHU3AIUI0 COBMECTHOM
paboTHhI, pactpeesTh BUIBI PabOT, JOTOBAPUBATELCS, 00CYKIATh MPOIECC U PE3yNIbTaT
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIHOJICH;

y4acTBOBATh B IPYIIOBBIX (hopmax paboTsl (00CYyKaeHHS, 0OMEH MHEHUSMHU, MO3TOBEIC
HITYPMBI U IPYTHE), BBITOIHATH CBOIO YacTh PA0OTHI U KOOPJIUHUPOBATH CBOM JCHCTBHS
C JIPYTUMU WICHAMHU KOMAaHJIbI, OIICHUBATh KAYECTBO CBOCTO BKJIAJa B OOIIMIA MPOTYKT
0 KpUTEPHSIM, CHOPMYITHPOBAHHBIM YUYACTHUKAMHU B3aHUMOJICHCTBHSI.

PeryasituBHbIe yHHBepcaJbHbIe y4eOHbIE 1eCTBUSA

Camoopranusauus:

CaMOCTOSITENIbHO COCTABJIATh IUIaH, aJrOPUTM pelleHus 3agadd (WIM ero 4acTh),
BbIOMpaTh CHOCOO peleHus ¢ Y4ETOM HMEIOLIUXCSl PECYpCOB U COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHpPOBaTh M KOPPEKTHPOBATh BAPUAHTBI PELIECHUI C y4ETOM
HOBOH MH(OpMaIHH.

CﬂMOKOHTpOﬂb, IMOLIMOHAJLHBIA HHTEJLJIEKT:

BJIQJIETh CIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJS Mpollecca W pe3yiabTaTa perieHus
MaTeMaTHUYeCKOM 3a1a49H;

MPEABUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYThH IPU PELICHUH 3a1a4d, BHOCUTH
KOPPEKTUBHI B JEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENICTB, HAMICHHBIX OIIHNOOK,
BBISBJIEHHBIX TPYJIHOCTEW;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa JACATEIbHOCTH MOCTABJICHHON IEIU U YCIOBHSM,
OOBSCHATH MPUYUHBI JOCTH)KCHUS WM HEJOCTUKESHHUSI 1eJId, HaXOUTh OIINOKY, 1aBaTh
OIICHKY TPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIbTATHI

K koHiy o0ydyeHus B 7 KjacceoOy4yaroIIMCS TOJYYUT CIEAYIOIIKME INpeJAMETHbIE

pE3yJIbTaThI:

Pacno3naBaTh M3y4eHHbIE TeOMETpHUYECKHE (UTYpBl, ONpENelsiTh HUX B3aUMHOE

pacrosoxeHue, M300paxarb reoMeTpudeckre (UTYphl, BBIIOJIHATH YEPTEKHU IO YCIOBHUIO
3anauyn. V3MepsATh JIMHEWHBICE W YIIIOBBIC BEIMYMHBI. PemaTh 3alauil Ha BBIYUCIICHHUE JIUH
OTPE3KOB U BEJIMYUH YIJIOB.



Jenatb rpyOyro OLIEHKY JIMHEHHBIX U YIVIOBBIX BEJIMYHMH NPEIMETOB B PEATbHON KHU3HH,
pasMepoB MPUPOIHBIX 00BEKTOB. PazinuuaTh pa3mMepsl ’TUX 0OBEKTOB 110 MOPSAAKY BETUYHHBI.

CtpouTh 4epTeKH K F€OMETPUYECKUM 3a1adaM.

Ilonb30oBaTbcs NpPU3HAKAMHM PABEHCTBA TPEYIOJBHHUKOB, MCIOJb30BaTh IIPU3HAKU U
CBOICTBA paBHOOEIPEHHBIX TPEYrOJIbHUKOB IPU PEIICHUH 3a/1a4.

ITpoBOAUTB JTOTMYECKHUE PACCYXKIECHUS C UCIIOIB30BAHUEM I€OMETPHUUECKUX TEOPEM.

[Tosp30BaTbead NpHU3HAKAMHM PABEHCTBA IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB, CBOMCTBOM
MEJUaHbl, IPOBEAEHHOW K THUIIOTEHY3€ MPAMOYIOJIBHOIO TPEYrOJIbHUKA, B PpELICHUU
FeOMETPUYECKUX 3a/a4.

OnpenensaTs NapajjieNbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOpblE 00pa3yeT ¢ HUMHU
cexymasd. OnpenensaTs NapauleIbHOCTh MPSMBIX C IIOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOU IIPSAIMOM 10 TOYEK JAPYroy IpsiIMOiA.

Pemats 3a1aumn Ha KieT4aroi Oymare.

[TpoBOAUTH BBIYMCIEHUS M HAXOAWUTh YHUCIOBbIE M OYKBEHHbIE 3HA4YE€HUs YIJIOB B
FEOMETPUYECKUX  3aJa4ax C  HUCIOJIb30BaHMEM CYMMBl YIVIOB  TPEYrOJbHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX TPH IEPECEYCHUU JBYX MapalICIbHBIX
IPSAMBIX CEKyIIel. PemaTe npakTuyecKkue 3aa4y Ha HaX 0KICHHUE YIJIOB.

Brnaners noHsATHEM r€OMETPHUECKOTO MECTa TOUEK. Y METh OIPeeNIATh OUCCEKTPUCY yria
Y CEpEAVHHBIN NEPIEHIUKYJIIAP K OTPE3KY KaK FEOMETPUUECKHUE MECTA TOUEK.

DopMynMpOBaTh ONPEACIICHHUS] OKPYKHOCTH M Kpyra, XOpAbl U JuaMeTpa OKPYKHOCTH,
IIOJIB30BaThCS UX CBOMCTBAMHU. Y METh IIPUMEHATH 3TH CBOMCTBA IIPU PEIICHHUH 3a1a4.

Bnaners MOHATHEM ONUCAHHOM OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETb HaXOAWUTH €€
neHtp. Ilonp3oBarbes GakTamMu 0 TOM, 4TO OMCCEKTPUCH YIJIOB TPEYTOJIbHUKA MEpECceKaroTcs B
OJHOW TO4YKE, MU O TOM, 4YTO CEpPEAVHHBIE MNEPIECHAMUKYJSAPbl K CTOPOHAM TPEYrOJIbLHUKA
IIEPECEKAIOTCS B OJTHOM TOUKE.

Bnanerp mnoHATHEM ~KacaTelnbHOW K  OKPYKHOCTH, IIOJIb30BAaTbCsl TEOPEMOM O
NEPHEHANKYJIAPHOCTH KacaTeIbHON U paJnyca, IPOBEAEHHOIO K TOYKE KAaCAHMUS.

Ilonb30BaTbcsd MPOCTEMINIMMM T€OMETPUYECKMMH  HEPaBEHCTBAMM, IIOHMMATh HX
MPaKTHYECKUM CMBICII.

IIpoBOUTE OCHOBHBIE T€OMETPUUECKUE TTOCTPOEHUS € IOMOILBIO LIUPKYJIS U TUHEHKH.

K koHmy ob0ydyeHus B 8 KiacceoOyyaromuiicsi TMOJYYUT CIEAYIOIIHME NpeaAMETHbIE
pe3yabTaThI:

Pacnio3HaBaTh OCHOBHBIE BHJIBI YETBIPEXYTOJIBHUKOB, MX J3JEMEHTHI, IIOJIB30BAaThCA MX
CBOMCTBAMH IIPU PEIICHUU T'€OMETPUYECKUX 3a1aY.

[TpuMeHATH CBOWCTBA TOYKM IE€PECEUYEHUs MEIMAaH TPEYroJibHUKa (LEHTpa Macc) B
peleHuu 3aay.

Bitamers monsTHEeM CpeaHEN JIMHUM TPEYTrOJIbHUKA U Tpaleluu, IPUMEHATh UX CBOMCTBA
IIpU pELICHHH reomerpudeckux 3anad. llomb3oBatecs Teopemon dayeca U TeOpeMOU O
IIPONOPLUUOHAIBHBIX OTPE3KaX, IPUMEHATh UX JJI PELICHUS IIPAKTUYECKUX 3a1a4.

[TpuMeHsTh NpU3HAKU OI00US TPEYTOIbHUKOB B PEIICHUH F€OMETPUUYECKUX 3a/1a4.

[Tonb3oBatbes Teopemoi Iludaropa myis pemeHUs reoOMETPUYECKHX M TMPAKTUYECKUX
3ana4. CTpOUTh MaTeMaTHYECKYI0 MOJEIb B NPAKTUYECKUX 3aJadyax, CaMOCTOATEIBHO JEJaTh
YEepTEK U HAXOIUTH COOTBETCTBYIOIIUE JIIUHBI.

Brmanete NOHATHAMM CHHYCAa, KOCHMHYCA M TaHI€HCA OCTPOro yria MpsSMOYTOJIBHOTO
TpeyroybHUKa. [101630BaThCA STUMHU MTOHATUSAMH IS PEIICHUS IPAKTUYECKUX 3aa4.

Bobruucnare  (pa3auuyHBIME - cllOCOOaMHM) — IJIOMIAAL  TPEYrOJNIbHUKA W IUIOLIa]U
MHOTOYTOJIBHBIX ~ (uryp (Monb3ysch, TI/A€ HEOOXOIUMO, KalbKyniaTopom). [IpuMeHsTh
MIOJIy4YEHHBIE YMEHUS B IPAKTUYECKUX 3a7a4ax.

Bnanerp NOHATHMSAMH BIMCAHHOTO W LEHTPAJIBHOIO YIja, HMCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yIJax MeXAy XOopJaMH (CEeKyLIMMM) U YIie MeXAY KacaTeabHOH M XOpAoH
IIPU PELLIEHUU T€OMETPUYECKUX 3a1a4.



Bnanerp moHATHEM ONMUCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSATh CBOWCTBA OMHCAHHOIO
YeTBIPEXYTOJIbHUKA MPU PEIICHUH 3a/1a4.

[TpuMeHsTh MOTyYyeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYECKHE MOJENH AJIs
3a/1a4 peasbHOU )KU3HU U MIPOBOANTH COOTBETCTBYIONIUE BEIYUCIICHUS C TPUMEHEHHEM TTO00us
U TPUTOHOMETPUH (TIOTB3YSICh, T/Ie HEOOXO0IUMO, KATbKYIATOPOM).

K koHuy oOyuenus B 9 kiiacceoOydaroluiicss MONYYUT CIEAYIOIIUE MpeIMeTHbIC
pE3yNbTaThI:

3HAaTh TPUTOHOMETPHYECKHME (QYHKIIMH OCTPBIX VIJIOB, HAXOAUTh C WX IOMOIIBIO
pa3iM4YHbIC  JJIEMEHTHI  MPSIMOYTOJBLHOTO  TPEYTONbHHKA  («PEHICHHE  MPSIMOYTOJIbHBIX
TPEYroJabHUKOBY»). HaxoauTh (¢ MOMOIIBI0 KaJbKYISATOPa) UIMHBI U YIJIBI JUISl HETaOIMYHBIX
3HAYEHUH.

[Tonb3oBaTbest OpMyliaMy TIPUBEICHUSI I OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKICCTBOM
JUTSL HAXOXKJICHHSI COOTHOIICHUH MEX]Ty TPUTOHOMETPUYCCKHUMH BETUIHMHAMU.

Hcnonp30BaTh TeOpEeMbl CUHYCOB U KOCHHYCOB JUIsl HAXOXKJICHUS Pa3IUYHBIX 3JIEMEHTOB
TPEYrojbHUKa («pelIeHUuEe TPEyroJbHUKOBY»), MPUMEHITh UX MPU PELUICHUH T€OMETPHUYECKHUX
3azad.

Bragers moHsTHSIME TTpe0Opa3oBaHus MOJ00Ms, COOTBETCTBEHHBIX 3JIEMEHTOB 0 I0OHBIX
¢uryp. Iloap3oBaThCs CBONCTBAMU MOA0OMS TPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIATH AJTUHBI U
HAXOJHUTh YIIbl Y 0oJ00HBIX (uryp. IIlpuMensaTs cBoiicTBa mo100Us B MPaKTUYECKUX 3a/1adyax.
YMeTh IPUBOUTH IPUMEPHI MTOTO0HBIX PUTYP B OKPYKAFOIIEM MHUPE.

[Tonp30BaTbCss TEOpEMaMH O TPOM3BENECHUH OTPE3KOB XOPJ, O MPOU3BEICHHU OTPE3KOB
CEeKYILUX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThcs BEKTOpaMM, MOHMMATh UX TE€OMETPUYECKHA W (U3UYECKUH CMBICIH,
NPUMCHSTh UX B PEIICHHH TEOMETPUYCCKHX W (HU3MUecKux 3amad. [IpuMeHsTh CKaaspHOe
MIPOM3BE/ICHNE BEKTOPOB JJIsI HAXOXICHUS JUIMH U YTJIOB.

[Tonb30BaTbcss METOAOM KOOPAMHAT HAa IJIOCKOCTH, MPUMEHSTh €ro B PEIICHUU
TEOMETPHUECKUX U MPAKTUYECKUX 3a/1a4.

Bragerh MOHATHSAMU MPaBUIBHOTO MHOTOYTOJBHUKA, JUTMHBI OKPY)KHOCTH, JUTHHBI JYTH
OKPYXHOCTH W PaJUaHHOW MEpHl yIJla, YMETh BBIYHCIATH IUIOIMIAL Kpyra M €ro dacrei.
[TpuMeHSTh MONy4YeHHbIE YMEHHS B MPAKTUYECKUX 3a/1a4ax.

Haxoauth ocu (WIu LEHTPBI) CUMMETpUHM (DUTYp, TPUMEHSATH ABM)KEHUS IUIOCKOCTH B
MIPOCTEUIINX CIIyqasiX.

[TpuMeHsTh TIOyYeHHBIC 3HAHUS HA MPAKTUKE — CTPOUTH MAaTEMaTHYCCKHE MOJEITH IS
3a/1a4 peaabHOU KM3HU U MTPOBOAUTH COOTBETCTBYIOIUE BHIYUCICHHS C TPUMEHEHHEM MOJ00us
U TPUTOHOMETPUYECKUX (QYHKIUH (TOIB3YSCh, 1€ HEOOXO0IUMO, KAIbKYIISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHME

7 KJIACC
KoanyectBo yacoB DJIEKTPOHHbIE
Ne ni/m HanmeHoBaHue pa3/ie/ioB U TEM NPOTrPaMMBbI Koutposibheie  [IpakTHueckme (undpposrie)
Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
1 [Ipocreiimme reomeTpuyeckue GUTYPHI U HX 14 bubmmoreka [JOK
cBoiicTBa. M3MepeHrne reoMeTpHUECKUX BETHYHH https://m.edsoo.ru/7f415e2e
bu6nmoreka [IOK
2 T 22 1
PEYTOIRHHIH https://m.edsoo.ru/7f415e2e
[TapannenpHbIE IPsAIMBIE, CYMMa YTJI0B bubmmoreka [JOK
3 14 1
TpeyroJbHUKA https://m.edsoo.ru/7f415e2e
OxkpyxHOCTh U KpyT. ['eomeTpuueckue bubmmoreka [JOK
4 14 1
MOCTPOCHHUSI https://m.edsoo.ru/7f415e2e
bubnuoreka [{OK
5 I1 0606 i 4 1
OBTOPEIIE, ORODIIEHHIE SHAHHH https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 0



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undgposBbie)
Ne n/m Konrpoabnsie IIpakruueckue
NMPOrpaMmblI Bcero o0pa3oBaTre/ibHbIE
padoThI padoThI
pecypcbl
bub6nmoreka [IOK
1 | & 12 1
CTPIPEXYTOIBHHIN https://m.edsoo.ru/7f417e18
2 mporopumonamm oo motome 15 1 bmorers LLOK
POTIOPH P > oA https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKHU
3 pemommon n norepromms gun 14 1 brmorera L1OK
ey a P https://m.edsoo.ru/7f417e18
[Tnomaan monoOHBIX Guryp
4 Teopema [Iudaropa u Havana 10 1 bubnnorexa [JOK
TPUTOHOMETPHH https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTU. Brincannsie n
5 ONMUCAHHBIE YEThIPEXYTOJIbHUKH. 13 1 bubnmnorexa [JOK
KacarensHble k okpykHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEN
bubmmoteka IIOK
6 II 000 i 4 1
OBTOPEHIE, ODOBIIEHHE SHAHHH https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 68 6 0

[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposBbie)
Ne n/m Kourpoabnsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Tpuronomerpusi. TeopeMbl KOCUHYCOB U bubmuorexa [JOK
1 16 1
CHHYCOB. PellieHre TpeyroisHUKOB https://m.edsoo.ru/7f41al2c
5 [Ipeo6paszoBanue nonodbus. Metpuueckue 10 1 Bbu6mmoteka [JOK
COOTHOIIICHUS B OKPY)KHOCTH https://m.edsoo.ru/7f41al2c
bubmuoreka [{OK
3 B 12 1
CITOPH https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPAMHATHI Ha IJIOCKOCTH 9 1 bubmmorexa LIOK
P PA https://m.edsoo.ru/7f41al2c
;| oo fas |
Py HHAAb KpyTa. https://m.edsoo.ru/7f41al2c
Brruncnenue nmomaaei
6 i ocKoc 6 bubnuoreka [{OK
BIDKCHUS TUIOCKOCTH
https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 06001IIEHNE, 7 5 bubnmorexa LIOK
CHCTEMATU3aLMs 3HAHUHI https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 68 6 0

[NPOTPAMME



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
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