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INOACHUTEJIBHASA 3AIINCKA

I'eomeTpusi Kak OJMH U3 OCHOBHBIX PA3/€JIOB IIKOJIBHOW MaTEMaTUKH, UMEIOLINUNA CBOEH
LENIbI0  00ECNeYnTh M3Y4YE€HHE CBOWCTB M pa3MepoB (Uryp, MX OTHOLICHWH M B3aUMHOE
pPacIoJIOKEHUE, OMUPAETCS Ha JIOTMYECKYH0, JOKA3aTeNIbHYI JHMHHUIO. LleHHOCTh W3ydeHus
reoOMEeTpPHH Ha YPOBHE OCHOBHOTO 0OIIETr0 00pa30BaHUs 3aKJIFOYAETCS B TOM, YTO 00y4aromuics
YUYUTCSI TNPOBOAMUTH JIOKA3ATENbHBIE PACCYKICHUS, CTPOUTH JIOTMYECKHE YMO3AKIIOUYCHHS,
JIOKa3bIBaThb MCTUHHBIC YTBEPKICHUS M CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IIPOBOJHTH
paccyXIeHus «O0T MPOTUBHOT0», OTINYATh CBOMCTBA OT MPU3HAKOB, (pOpMyIHUpoBaTh OOpaTHBIE
YTBEPKICHMUSL.

BTopoii 1enplo u3ydeHust TeOMETPUH SIBIISIETCS UCIIOJIB30BAHUE €€ KaK MHCTPYMEHTa IIPU
pELICHNH KaK MaTEMAaTHYECKUX, TaK U MPAKTUYECKUX 3a7a4, BCTPEYAIOIINXCS B PEATIbHOU KU3HM.
OOyuarouuiics JOKEH HAY4YHUTBhCS OIPENeNIUTh T€OMETPUUYECKYI0 (PUrypy, onucaTh CIOBaMHU
JTAHHBIA 4epTEX WIN PUCYHOK, HAUTH TIJIOLIA/(b 3€MEJIBHOTO Y4acTKa, paCCUUTATh HEOOXOIUMYIO
JUIMHY ONTOBOJIOKOHHOTO KaOems uiu Tpedyemble pa3Mepbl rapaxa Ui aBTOMOOMIS. DTOMY
COOTBETCTBYET BTOpAsi, BEIYMCIHUTEIbHASA JIMHUA B M3ydeHUU reomerpuu. lIpu pemennn 3amaq
IPAaKTUYECKOI0 XapakTepa oOy4yarolUHCs YIUTCS CTPOUTh MaTeMaTHUECKHE MOJIEIH PealbHbIX
JKU3HEHHBIX CUTyallUl, IPOBOJWUTH BBIYMCIEHUS M OLIEHUBATH aJEKBATHOCTH IOJIYYEHHOI'O
pe3ynbTaTa.

KpaitHe BaXHO MOAYEPKUBATH CBSA3M T€OMETPUU C APYTMMH Y4YEOHBIMHM TNpPEAMETAMH,
MOTHUBUPOBaTb  MCIIOJIB30BaTh  ONPEACICHHUA  IEOMETPUYECKUX  (QUIyp U IOHATHH,
JIEMOHCTPUPOBATh IPUMEHEHHE TOJTYUCHHBIX YMEHH B (PU3MKE U TEXHUKE. DTH CBSI3U Haubosee
APKO BUAHBI B TeMax «BekTope», « TpuroHomerprudeckue COOTHOEHU», «MeTox KoopAuHAT
u «Teopema ITudaropa.

VYuebublil kypc «['eomeTpus» BKIIIOYAET CIEIYIOIIME OCHOBHBIE Pa3felbl COAEPIKAHUA:
«l'eomerpuueckue ¢urypsl u ux cBoicTBay, «l3MepeHHe TeOMETPUUYECKUX BEITUYUHY,
«/lekapToBBl  KOOpAMHATBI HA  IUIOCKOCTH», «Bektopel», «JIBHKEHHA  IUIOCKOCTHY,
«ITpeoOpazoBanus Mog00US.

Ha uzydyenue yue6HOTO Kypca «I'eomerpusi» otBoautcs 204 yaca: B 7 kimacce — 68 yacoB (2
yaca B Hellemr), B 8 kimacce — 68 yacoB (2 yaca B Heneno), B 9 kiacce — 68 vacoB (2 yaca B
HEJIETTIO).



COJAEP)KAHUE OBYYEHUA
7 KJIIACC

Havanpnele monsaTus reomerpuu. Touka, mpsiMasi, OTpe3OK, Jiyd. Yron. Bunbl yrios.
BeprukansHple U cMexHBIE yrubl.  buccektpuca yria. JlomaHas, MHOIOYIOJbHUK.
[TapannenbHOCTb U NEPNEHANKYIIPHOCTD IPSIMBIX.

Cummerpuunsie ¢purypbsl. OCHOBHBIE CBOICTBA 0ceBOi cummeTpun. [IpuMeps! cuMMeTpun
B OKPY’KaroIleM MHUpE.

OcHOBHBIE TIOCTPOEHMSI C TOMOLIBIO IUPKYJIA ¥ TMHEWKH. TpeyronbHuK. BeicoTa, Mmeauana,
OucceKTpuca, MX CBOMCTBA.

PaBHOOEIpeHHBIN U paBHOCTOPOHHUI TpeyroibHUKU. HepaBeHCTBO TpeyroibHUKa.

CBoiicTBA W TpHU3HAKK PaBHOOEAPEHHOTO TpeyrojbHuKa. [Ipu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa M IpHU3HAKU MapajieNbHbIX OpsiMbIX. CymMma yrioB TpeyrosibHHKa. BHemHue
YIJIbl TPEYTOJIbHUKA.

[TpsimoyronbHbIN TpeyroiabHUK. CBOWCTBO MeUaHbl MPSMOYTOJIBHOIO TPEYroJIbHUKA,
IpOBEAEHHOW K runoreHyse. llpu3Haku paBeHCTBa INPSAMOYIOJBHBIX TPEYTOJbHUKOB.
[TpstMOyTONBHBIN TPEYTOAbHUK ¢ yriioM B 30°.

HepaBeHCTBa B TeOMETpHUN: HEPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
TeopeMa 0 OOJIbIIEM yriie U OOJbIIeH CTOpOHE TpeyrojabHUKa. [lepreHauKysp U HakJIOHHAsL.

I'eomeTpuyeckoe MecTo TO4YeK. buccekTpuca yria M CEpeIMHHBIM NEPHEHIUKYIApP K
OTPE3KY KaK N€OMETPUYECKUE MECTA TOYEK.

OkpyXHOCTb M KpyI, XopAa M JAMAaMeTp, HMX CBoOilcTBa. B3anMHoe pacnonoxxeHue
OKpYHOCTH U IIpsimoi. KacarenbHas u cexyias K OKpyHocTU. OKpy>KHOCTb, BIMCAHHAS B yTOJL.
BrnincanHas u onucaHHas OKpYKHOCTH TPEYTOJIbHUKA.

8 KJIACC

YerslpéxyronpHuku. llapamnenorpamm, e€ro nmpu3Haku M CBOMCTBA. YacTHbIE ciydan
napajiesiorpaMMoB  (IPSIMOYTOJIBHUK, poMO, KBaJpar), UX HPU3HAKU U cBoiicTBa. Tpamenws,
paBHOOOKas Tpaneuus, e€ CBoicTBa U pu3Haky. [IpaMoyronbpHas Tpanemus.

Meron ynBoenuss Menuasbl. LleHTpanbHas cummerpus. Teopema Qaseca u teopema o
IIPONOPIMOHAIIBHBIX OTPE3KaxX.

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

[Tonobue TpeyronbHUKOB, KO3 duimeHT mogxoous. [Ipu3Haku moao0us TPEyroJbHUKOB.
[TpumeneHue no100Us P PEIICHUH MTPAKTUUYECKHUX 3ajad.

CaoiicTBa miomaaei reomerpudyeckux Quryp. @opmyinbl Ajis IJIOWEAAH TPEYroJbHUKA,
napauenorpaMma, pom6a u Tpanenuu. OTHOIIEHHE TUIOIIAAe NOJOOHBIX GUryp.

Brruncnenue miomianeii TpeyroJibHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIETYaToi Oymare.

Teopema I[Tudaropa. Ilpumenenue reopemsl [Indaropa npu penieHrn NpakTUYECKUX 3aad.

CuHyC, KOCHHYC, TaHI'€HC OCTPOIO yrja MNpsSMOYIOJBHOIO TpEeyrojbHUKa. OCHOBHOE
TPUTOHOMETPUIECKOE TOXKACCTBO. Tpuronomerpudeckue GpyHkmuu yrios B 30, 45 u 60°.

BrincaHHbple M LIEHTpaJbHBIE YIUIBI, YIOJ MEXKIY KacaTelIbHOM M XOpAOW. YTIbl MEXAY
XOpJaMH U CeKyIIMMH. BriricaHHbIE ¥ ONMCAHHBIE YETHIPEXYTOJBHUKHU. B3anMHOE pacnonoxeHue
IBYX OoKpyxHocTel. Kacanue okpyxHocTeil. OO1ue kacatelbHbIE K IBYM OKPYKHOCTSIM.

9 KVIACC



Cunyc, kocunyc, TaureHc yriaoB ot 0 1o 180°. OcHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO.
@opMyIIbl IPUBEICHUS.

Pemienne TtpeyrosbHukoB. TeopemMa KOCHHYCOB U TeopeMa CHHYCOB. PelieHne
MIPAKTHYECKHX 3aJa4 C UCIOIb30BAaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CUHYCOB.

[TpeoOpaszoBanue nonodus. [Togobue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 pOU3BENEHUN OTPE3KOB XOPA, TEOPEMBI O MPOU3BEACHUN OTPE3KOB CEKYIIUX,
TeopeMa O KBaJpaTe KacaTeJIbHOMU.

Bekrop, mimMHa (MOAYNb) BEKTOpa, COHANPABIEHHbIE BEKTOPBI, MPOTUBOIOIOKHO
HaIpPaBJIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, OIEPALMHA HaJ
BEKTOpaMHU. Pa3nokeHue BeKTopa Mo JBYM HEKOJUIMHEapHbIM BekTopaM. KoopauHaTsl BEKTOpA.
CkanipHO€ MPOU3BEICHNE BEKTOPOB, IPUMEHEHHUE JIJIs1 HAX0XKJIEHUS JJIUH U YIJIOB.

JlekapToBbl KOOpPAMHATBI Ha IIJIOCKOCTH. YPaBHEHUS MPSIMOW U OKPYXKHOCTH B
KOOpJMHATAaX, IEPECEUEHUE OKPYKHOCTEHN U MpsAMBIX. MeTo1 KOOpJMHAT U €r0 IPUMEHEHHUE.

ITpaBuiibHBIE MHOTOYTOIBHUKH. JlJIMHA OKpYKHOCTU. ['pagycHas u paguaHHas Mepa yria,
BBIUHCJIEHHUE JUIMH AYT OKpykHOCTeH. [lnomane kpyra, cekropa, cerMeHra.

JIBM>KEHUS IJIOCKOCTHU U BHYTPEHHUE CUMMETPHUH (PUTYD (3JIeMEHTapHbIE NPEICTaBICHUS).
[TapamtensHblil nepeHoc. 11oBopor.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOTPAMMBI YYEBHOI'O
KYPCA «I'EOMETPUS1» HA YPOBHE OCHOBHOT'O OBIIET'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS IpOrpaMMmbl yueOHOro kypca «I'eomerpusp»
XapaKTEepPU3yIOTCSL:

1) marpruoTnyeckoe BOCIIUTAHUE:

MPOSIBIEHUEM HMHTEpeca K TMPOLUUIOMY M HACTOSIIEMY POCCHUHCKON MaTeMaTHKH,
LIEHHOCTHBIM OTHOLIEHHWEM K JOCTHXKEHHSAM PpOCCHUICKMX MAaTeéMaTHKOB M POCCHUHCKON
MaTEeMaTHYECKOH IIKOJIbl, K UCIIOJIb30BAHUIO 3TUX JOCTH)KEHUHN B IPYTUX HayKaX W MPUKIATHBIX
chepax;

2) rpa:kIaHCKoe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBINOJIHEHUIO OOs3aHHOCTEH TpakJaHWHA U peau3ald ero Ipas,
NpPEICTAaBICHUEM O MAaTEeMAaTUYeCKHX OCHOBAaX (DYHKIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBJICHUH, TIPOLEAYpP T'PaKTAaHCKOTO OO0IecTBa (HampuMmep, BbIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CY)KJIEHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTHMYECKUM NPUMEHEHUEM JIOCTHKEHUMN
HAyKH, OCO3HAHUEM BaKHOCTU MOPATbHO-3THUECKUX MPUHIIUIIOB B IEATEIHHOCTH YUEHOTO;

3) TpyAoBOE BOCIMTAHUE:

YCTAaHOBKOM Ha aKTHUBHOE y4YacTHUE B PELICHUM IMPAKTUYECKUX 3aJad MaTeMaTH4eCKOU
HaIpPaBJI€HHOCTH, OCO3HAHHEM Ba)KHOCTH MAaTEeMAaTUYECKOTr0 0Opa30BaHUs HA MPOTSKEHUH BCel
JKU3HU JJIs1 YCIIEIIHON MpoeCCHOHATbHON AEITeIbHOCTH M PA3BUTHEM HEOOXOAMMBIX YMEHHIA,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOCHHWEM WHAMBHIYaJbHOH TPAeKTOpPUU OOpa3oBaHUA U
KU3HEHHBIX IJIAHOB C YUETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTYeCKOE BOCIIUTAHUE:

CIIOCOOHOCTBIO K 3MOLMOHAIBHOMY M OSCTETHUYECKOMY BOCIPHUATHIO MaTeMaTHUYECKHX
00BEKTOB, 3a/1a4, PEIICHUN, pACCYKJICHHH, YMEHUIO BHJIETh MaTeMaTHYECKUE 3aKOHOMEPHOCTHU B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 NO3HAHHUSA:

OpHUEHTAIEeH B JIEATEIPHOCTH HAa COBPEMEHHYIO CHUCTEMY HAayUHBIX MpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHUSA 4YeNOBeKa, MPHPOJIbl U OOIIecTBa, MNOHUMAaHUEM
MaTeMaTHUYeCKOll HayKu Kak c(epbl 4YelIOBEYECKOM [eATEIbHOCTH, 3TaloB €€ pPa3BUTUS U
3HaYMMOCTH ISl pa3BUTHUS HUBUIN3AIUH, OBJIAJICHUEM SI3bIKOM MaTEMaTHKU U MaTeMaTH4YeCKON
KyJIbTYpOH Kak CpEICTBOM IIO3HAHUS MHpa, OBJIAJACHUEM NPOCTEHIIMMU HaBBIKAMU
HCCJIEI0BATENBCKON 1E€ATENbHOCTH;

6) pusznueckoe BocnuTaHue, opMUPOBAHUE KYJIbTYPbI 310POBbS M IMOIIMOHAJIBLHOIO
Os1aronosyqus:

TFOTOBHOCTBIO IPUMEHSTh MaTEMaTUUECKNE 3HAHUS B MHTEPECAX CBOETO 3/10POBbsI, BEACHHUS
3I0pOBOro 00pasa >KU3HU (30pOBOE NMUTAHME, COATIAHCUPOBAHHBIM PEXUM 3aHATUN U OTIBIXA,
perynsipHasi (pu3ndYecKas aKTUBHOCTB), CPOPMHUPOBAHHOCTHIO HaBBIKA peQIIEKCHUU, TPU3HAHHEM
CBOETO MpaBa Ha OUIMOKY U TaKOTO K€ MpaBa JIPyroro 4eaoBeKa;

7) 3xoI0rNYecKOe BOCIINTAHME:

OpHEHTAIe Ha MPUMEHEHHE MAaTeMaTHYeCKHX 3HAHWU NIl pemieHHs 3afad B 00JacTu
COXPAHHOCTH OKpYXalollel cpefpl, MIaHUPOBAHUS IOCTYNKOB M OLIEHKHM HMX BO3MOXHBIX
MOCNEACTBUM UIsl OKpY’KaIoLIEH cpebl, 0OCO3HAHUEM TJ00aIbHOIO XapakTepa 3KOJOTHYEeCKHX
npo0JsieM U MyTel UX pelieHus;



8) aganTanmsa K H3MEHAOIMMCS YCJIOBHAM COLMAJLHOH M NIPUPOAHOM CPeAbI:

TOTOBHOCTBIO K JICHCTBUSAM B YCJIOBMSIX HEONPENEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€pe3 MPaKTHUUECKYIO JESTebHOCTh, B TOM YHCJIE YMEHUE YUUTHCS y JPYIHX
JtoJiel, mpuoOpeTaTh B COBMECTHOW JEATEIILHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIMU U3
OIbITA IPYTHX;

HEOO0XOIMMOCTBIO B ()OPMHUPOBAHNU HOBBIX 3HAHWM, B TOM uuciie (GOPMYIHPOBATH UJIEH,
MOHSTHS, TUIIOTE3bl 00 OOBEKTAaxX W SBJICHUSX, B TOM YHUCIIE PaHEE€ HEU3BECTHBIX, OCO3HABATh
JNe(pUIUTHI COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, INIAaHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIUIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAIIUIO
KaK BBI30B, TPEOYIOUIMI KOHTPMEp, KOPPEKTUPOBaTh NpPUHUMAeMble peIIeHUs U JeiCTBHUA,
(GbopMyIMpOBATh U OLIEHWBATH PUCKH U MOCJIEACTBUS, POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATBI
ITo3naBaTeIbHbIE YHHBepcaJIbHbIe YUueOHbIe el CTBUS

ba3oBble JJornueckue 1ecTBUS:

® BBIABIATh M XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKKM MAaTEMaTHYECKHUX OOBEKTOB,
MOHATUH, OTHONICHUH MEXAYy MOHATUAMH, (DOPMYIHUPOBATH OMPEIACICHUS TOHSITHH,
YCTaHaBJII/IBaTL Cyn.[GCTBCHHBIﬁ HpI/I3HaK KJIaCCI/I(bI/IKaLII/II/I, OCHOBAHUA IJIsA 0606L[I€HI/ISI )41
CpaBHEHHUS, KpUTEPUU MTPOBOANMOIO aHAIIN3A,

® BOCHPHHHMATh, (OPMYIUPOBATh M TPEOOPA3OBBIBATH CYKICHHS: yTBEPAUTEIbHBIE U
OTpI/IIIaTeJ'II)HI)IC, CAUMHUYHBIC, YaCTHbLIC U O6HII/I€, }’CJ'IOBHI)IC;

® BBIABIISTH MaTEMaTUUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M MPOTHUBOpPEUHUs B (aKTax,
JaHHBbIX, Ha6J'IIOI[eHI/I$IX nu YTBCp)KI[eHI/IHX, npennaran, KpI/ITepI/II/I JJIs1  BBISIBJICHUA
3aKOHOMEPHOCTEH U TPOTUBOPEUHIA;

e JlenaTh BBIBOJBI C WCIOJIH30BAHUEM 3aKOHOB JIOTUKH, JCTYKTHUBHBIX U HHIYKTHBHBIX
YMO3aKIIIOUCHHUH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

e pa3bupatrh JOKa3aTeIbCTBA MATEMATUYECKUX YTBEP)KJIEHUH (IpSMbIE U OT POTUBHOIO),
MPOBOJIUTH CAMOCTOSITEILHO HECIIOXKHBIE JOKAa3aTelbCTBA MaTEMaTHYCCKUX (DAKTOB,
BBICTPAaWBaTh apryMEHTAIUI0, MPUBOJUTH MPUMEPHl U KOHTPIPHUMEPHI, 0OOCHOBHIBAThH
COOCTBEHHBIC PACCYKICHUS;

e BBIOWpaTh crocod pemieHUs ydeOHOM 3amayu (CpaBHUBATh HECKOJBKO BapHAHTOB
pemieHus, BbIOMpaTh HauOoJiee MOIAXOANIUN C yYETOM CaMOCTOSATEIBHO BBIJICICHHBIX
KpUTEPUEB).

Ba3zoBbIe ucciaenoBaresLCcKue AeiiCTBUA.

® HCIIOJIB30BAaTh  BONPOCHI  KakK  HMCCICAOBATEIIbCKUH  WHCTPYMEHT  ITO3HAHUS,
bopMyIUpOBaTh BOMPOCHI, GUKCHPYIONIHE MMPOTHBOPEUYHUE, TPOOIEMY, CAaMOCTOSTEIBHO
YCTaHaBJ'II/IBaTL HCKOMOE€ N JaHHOC, (I)OpMI/IpOBaTB I‘I/IHOTGS}’, apFYMeHTI/IpOBaTB CBOHO
IMO3UIUI0, MHCHUC,

L HpOBO,HI/ITB II0 CaMOCTOSTCIIBHO COCTaBHGHHOMy HJIaHy HCCJIO)KHBII\/'I BKCHepI/IMGHT,
HEOOJIBIIIOE UCCIIEOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MaTeMaTHIECKOT0 0OBEKTa,
3aBUCUMOCTEH 00BEKTOB MEXTy COOOM;



CaMOCTOSTENHLHO (POPMYITHPOBATH 0OOOIICHUS U BBIBOJIBI TIO PE3YyIbTaTaM MPOBEAEHHOTO
HAOJIO/ICHUS, MCCIICOBAaHUs, OICHUBATh JOCTOBEPHOCTHh ITOJTYYCHHBIX PE3YJIbTATOB,
BBIBOJIOB M 00OOILIEHNI;

IIPOTHO3HPOBATH BO3MOXHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIBUTATH MTPEIITOJIOKCHHS O
€ro pa3BUTHH B HOBBIX yCIOBHSIX.

Pa6ora ¢ undopmanmeii:

BBISIBIIATh HEJOCTATOYHOCTh U M30BITOYHOCTH HH(OPMAIIUH, TaHHBIX, HEOOXOAUMBIX JUIS
pelIeHns 3a1a4y;

BBIOMpATh, AHAJIM3UPOBATh, CHUCTEMATH3UPOBATh U MHTEPIPETUPOBATh HHPOPMALHUIO
pa3NUYHbIX BUAOB U (POPM IIPEICTABICHHUS;

BBIOMpAaTh (GOpMY HpeACTaBICHUs MHPOPMALMU U WUTIOCTPUPOBATH PELIaeMble 3a/1auu
cXeMaMH, AMarpaMMaMu, HHOHM rpadukoil 1 ux KOMOUHAIMSMU;

OLIEHUBATh HAAEKHOCTh MHOOPMAIMH MO KPUTEPHUSAM, MPEIUIOKECHHBIM yYUTEIEM WIIH
c(OpMYITHPOBAHHBIM CaMOCTOSTENIBHO.

KOMMyHHKaTHBHI)Ie YHUBEPCAJIbHBIC yqeﬁnble JeCTBHUA:

BOCTIPUHUMATh U (POPMYIUPOBATH CYXKICHHUS B COOTBETCTBUU C YCIOBUSMHU H IEISIMH
OOIIeHHsI, SCHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3pEHUS B YCTHBIX H
MUCHBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOIY PEIICHUsS 3a/la4d, KOMMEHTHPOBATH
IIOJIY4E€HHBIA pe3ysbTarT;

B XOJIe OOCYXKJCHHsI 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOW TEMbI, TPOOIEMBI,
peraeMoii 3a1aum, BHICKA3bIBATh UJICH, HAlICJICHHbIC HA TIOUCK PEILIECHUs, COMOCTaBIATh
CBOM CYXKJEHUS C CY>KICHHUSIMH JPYTHX YYaCTHUKOB JHalIoTa, OOHAPYKUBATh PA3IUYUE U
CXOACTBO TO3WIMNA, B KOPpeKTHOH Qopme GdopMynupoBaTh pa3HOTIACUSA, CBOU
BO3PAKCHUS;

NPEJCTaBISITh PE3ybTaThl PELICHUS 3aJa4d, YKCIEPHUMEHTa, WUCCIECIOBAHMs, MPOCKTA,
CaMOCTOSITEIILHO BBIOWpATh (opMar BBICTYIUICHHS C YYETOM 3a1ad TNPE3CHTANHUUA H
0COOEHHOCTEH ayTUTOPHH,

MOHUMATh U MCIIOJIH30BaTh MPEUMYIIECTBA KOMAHTHOW ¥ MHIUBHIyaJILHON paOOTHI IIPH
pelIeHnr yueOHbIX MaTeMaTHYeCKUX 3a/1ay;

NPUHUMATH IIeJTb COBMECTHOM JICSATEIHLHOCTH, IJIAHUPOBATH OPTraHU3AIUI0 COBMECTHOM
paboThl, pactpeaessaTh BUIBI padOT, JOTOBAPUBATHCS, 00CYKAAaTh MPOIECC U PE3yIbTAT
paboThl, 00001IaTH MHEHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX opMax paboThI (00CYX)AeHUS, 0OMEH MHCHHUSIMH, MO3TOBBIC
IITYPMBI U JIPYTHE), BBHITIOIHATH CBOIO YacTh pa0OTHl U KOOPJUHUPOBATH CBOM JACHCTBUS
C IPYTHMH WICHAMHU KOMaH/IbI, OIICHUBATh KAYeCTBO CBOETO BKJIaa B OOIIHI MTPOIYKT IO
KpUTEpUsM, CHOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBUSI.

PerJIﬂTI/lBHl)Ie YHUBEPCAJIbHBIC yqeﬁﬂme JelcTBUA

Camoopranusanus:

CaMOCTOSITENIFHO COCTABIIATh IUJIAH, alNTOPUTM pemeHHus 3agadd (WIM €ro 4acTh),
BBIOMpPATh CIMOCOO pemeHruss C Y4ETOM HWMEIOIIMXCA PECYPCOB MU COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BAapHAHTHI pEIICHUH ¢ y4ETOM
HOBO# MH(OpMAIHH.

CaMOKOHTPOJIb, IMOLMOHAJIbLHBIA HHTEJLJIEKT:



® BJAJETh CIIOCOOAMHU CAMONPOBEPKH, CAMOKOHTPOJISI MPOIECCa U pe3ysibTaTa PelIeHHs
MaTeMaTHYCCKOM 3a7a4M;

® TPEIBUAETh TPYTHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IpPU PELICHUU 3a7ayd, BHOCHTH
KOPPEKTHUBHI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSTENIBCTB, HAHJAEHHBIX OIINOOK,
BBISIBIIEHHBIX TPYAHOCTEH;

® OIICHUBaTb COOTBETCTBUE PE3y/bTaTa AESTEIbHOCTH IOCTABICHHON LEIU U YCIOBUSM,
OOBSICHATH MPUYMHBI JOCTIKEHHS HJIM HEJOCTHIKCHHUS LIEJIH, HAXOAUTh OIIUOKY, AaBaTh
OLIEHKY MPHOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATbBI

K konHiy oOyuenuss B 7 kJjacce OOydarOUIMHCsS MOJYYHUT CJEIYIOIIUE IPEAMETHBIC
pe3yNbTaThl:

Pacrio3HaBaTh M3y4yeHHBIE TeOMETpUYECKHe (UTYpBI, OINpenesTh WX B3aUMHOE
pacrionio’keHue, n300paxkaTh TeOMETPUUYECKUE (PUTYPBI, BBIIOJIHATH YEPTEKH 10 YCIOBHIO 334a4H.
W3mepsTh MUHEWHBbIE W YTTIOBbIE BEMUYMHBI. PemiaTs 3amaun Ha BBIYMCIEHUE IJUH OTPE3KOB U
BEJIMYUH YTJIOB.

Jenate rpyOyr0 OLEHKY JIMHEWHBIX U YTJIOBBIX BEJIMYWH MPEIMETOB B pPeallbHOM >KHU3HH,
pa3MepoB MPUPOTHBIX 0OBEKTOB. Paznuyarh pasmMepsl ITUX 0OBEKTOB IO MOPSAKY BETHYUHBI.

CTpouth 4epTekH K T€OMETPUIECKIM 3a/1a4aM.

ITonmp30BaThHCH IIpU3HaKaM PpPaBCHCTBA TPCYTOJbHUKOB, MCIIOJIb30BaTh IIPHU3HAKKU U
CBOICTBa paBHOOEPEHHBIX TPEYTOJIBHUKOB MPU PEIICHUH 3a/1a4.

[TpoBOANTH TOTUYECKHE PACCYKACHUS C UCTIOTB30BAHUEM I€OMETPUIECKIX TEOPEM.

Ilonb30BaTbCs INPU3HAKAMU PABEHCTBA INPSIMOYIOJBHBIX TPEYTOJBHUKOB, CBOMCTBOM
MEIUaHbl, IPOBEAEHHOW K THUIIOTEHY3€ MPAMOYIOJIBHOTO TPEYroJbHUKA, B pELICHUU
FeOMETPUYECKHX 3ajau.

OnpenensaTh NmapauieNbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMHU
cekymasi. OnpenensaTh napaieIbHOCTh MPSIMBIX C MOMOIIBIO PABEHCTBA PACCTOSHUM OT TOYEK
OJHOI MPSIMOM IO TOYEK APYroi MPsIMOM.

Pemate 3amaun Ha KjaeT4aToi Oymare.

[IpoBOANTHL BBIYMCICHUS W HAXOAUTh YHCIOBbIE W OYKBEHHBbIC 3HA4YCHHS YIJIOB B
TCOMETPHUYCCKUX 3a/JjauaX C UCITOJIb30BAHUCM CYMMBI YTJIOB TPCYT'OJIbHUKOB U MHOT'OYT'OJILHUKOB,
CBOIICTB yTJI0B, 00pa30BaHHBIX MPU NEPECEUCHHUH ABYX MapaUIeIbHBIX MPSAMBIX ceKyluel. PemaTh
MPAKTHYECKHE 33]Ia4¥ Ha HAXOXKJICHUE YTJIOB.

Brnagets moHsATHEM reOMETPUUYECKOT0 MECTa TOUEK. Y METh ONpPeAeNsiTh OMCCEKTPUCY yriia
U CepeMHHBIN MEePIECHANKYJIISP K OTPE3KY KaKk FTEOMETPHUECKHE MECTa TOYCK.

DopMyIMpPOBATH ONPEAEIICHHUS] OKPYKHOCTH M KPYyra, XOpAbl U JHaMeTpa OKPYKHOCTH,
MOJIb30BaThCS UX CBOMCTBAMU. ¥ METh MPUMEHSTh 3TH CBOWCTBA MIPU PEILICHUU 3a7a4.

Brnagers moHsATHEM ONMUCAHHOW OKOJIO TPEYroJbHUKA OKPYXKHOCTH, YMETh HaXOAWUTH €&
neHtp. Iloap3oBarbes GpakTaMu O TOM, 4TO OMCCEKTPHUCHI YIIIOB TPEYTOJIbHUKA MIEpECeKaroTCs B
OJIHOM TOYKE, M O TOM, 4YTO CEpPEAUHHBbIE MEPIECHIUKYJIAPbl K CTOPOHAM TpPEYrOJIbHUKA
nepeceKkaroTcsl B OJHON TOUKE.

Bnagerb moOHsATHEM KacaTenbHOW K OKPYKHOCTH, TOJBh30BaThCS TEOPEMOH O
MIEPIICHIUKYIAPHOCTH KacaTeIbHON U paaunyca, MPOBEAEHHOTO K TOYKE KacaHusl.

ITonmp30BaThCH HpOCTCﬁIHHMPI reoMCTpUICCKUMU HCpPaBCHCTBAMH, IIOHUMATh ux
MPAKTHYECKHUI CMBICIL.



[TpoBOIUTH OCHOBHBIE T€OMETPUUYECKHE TOCTPOCHHS C TIOMOLIBIO LIUPKYJISA M TMHEHKH.

K konmy oOyuenuss B 8 kJacce oOydarommiics MOJYYHT CJIEIYIOIIUE IPEAMETHBIC
pe3yJIbTaThl:

Pacrio3HaBaTh OCHOBHBIC BHIIBI YETHIPEXYTOJIEHUKOB, MX JJIEMEHTHI, IMOJB30BAThCA WX
CBOMCTBaMM IIPH PELICHUH T€OMETPUUECKUX 3ajiau.

[IpuMeHATH CBOWCTBA TOYKM IE€PECEUCHUS MEHaH TpPEyrojbHHKa (LIEHTpa Macc) B
pellIeHny 3aay.

Brnaners nonstuem cpenHeil TMHUM TPEyrojbHUKA U Tpaneluy, IPUMEHATh UX CBOWCTBA
IOpU pelleHuu reoMerpuyeckux 3anad. [lonmb3oBaTbes Teopemoil Paneca u TeopeMoil o
NPONOPLUOHATBHBIX OTPE3KaX, IPUMEHSITh UX IS PELICHUs IPAaKTHYECKUX 3a/1ay.

[TpuMeHSTh PU3HAKH MTOIO0US TPEYTOJIBHUKOB B PEIICHIH T€OMETPUIECKUX 3a/1ad.

[Tonwp3oBatbes Teopemoit [Tudaropa ans permieHns reoOMeTpUYECKUX U MPAKTUYECKUX 3a/1au.
Crpouth MaTEMaTHYECKYIO0 MOJEINb B IPAKTUYECKUX 3a7a4aX, CAMOCTOSTENBHO JeaTh YepTEX U
HaXOJUTh COOTBETCTBYIOIINE JJTHHBI.

Bnagerp noHATHSAMU CHHYCa, KOCHMHYCAa W TaHIE€HCAa OCTPOro Yyrjla HpsIMOYTOJIbHOIO
TpeyroybHuKa. [10/1630BaThCsl STUMU NOHATUAMM JUI PELICHNUS NIPAKTUYECKUX 3a/1ad.

Bbruucnare  (pa3nuyHBIMM - croco0aMu)  IUIOIIA[bL  TPEYTrOoJIbHUKA M IJIOIIATU
MHOTOYTOJIBHBIX ~ (uryp (monb3ysch, TA€ HEOOXOIUMO, KalbKynaTopoM). I[IpuMeHsATh
MOJTyYCHHBIC YMEHUS B MMPAKTHUYECKUX 3a7adax.

Brnanerp MNOHATHSAMM BIMCAaHHOTO W LEHTPAJIBHOIO YIJIA, HCIOJIB30BaThb TEOPEMBI O
BITMCAHHBIX YIJIaX, YIJIaX MEXKAY XOpJaMH (CeKyIUMH) U YT MEX/y KacaTeJIbHON 1 XOpA0oH pH
pEILIEHNU T€OMETPUYECKUX 3a/1ad.

Brnaners MoHATHEM ONMCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSTH CBOMCTBA ONMHUCAHHOTO
YeThIPEXYTOJIbHUKA TIPU PEIIEHUH 3a]1ay.

[TpuMeHATh MONTy4YEeHHBbIE 3HAHUS HA MPAKTHKE — CTPOUTh MaTEeMAaTUYECKUE MOJETH IS
3a[a4 peaqbHON KU3HU U MPOBOJUTH COOTBETCTBYIOUINE BHIYMCICHUS C IPUMEHEHUEM TTOA00US
Y TPUTOHOMETPUH (T10JIb3YSICh, I'71€ HEOOXOUMO, KaJIbKYJIATOPOM).

K xonimy oOydeHuss B 9 kJiacce OOydYarOMMIACS TOJYYUT CICAYIOIIAE TPEIMETHBIE
pe3yJbTaThl:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMH OCTPBIX YTIIOB, HAXOIUTH C MX TOMOIIIBIO Pa3IHYHbIE
AJIIEMEHTHl TMPSMOYTOJBHOTO TPEYroJIbHUKA («PELIEHHE MPSIMOYTOJbHBIX TPEYTOJIbHUKOBY).
HaxoauTs (¢ TOMOIIBIO KAIBKYJIATOPA) JUTMHBI U YTIIBI JJIST HETAOJIUYHBIX 3HAUCHHI.

[Tonp3oBaTbest GOpMysIaMu MPUBENEHUS U OCHOBHBIM TPUTOHOMETPUYECKHUM TOXKJIECTBOM
JUTS HAXOXKICHUS COOTHOILIEHUH MEX/Ty TPUTOHOMETPUYECKIMH BETHYMHAMHU.

Hcnonp30BaTh TEOPEMBbI CHHYCOB W KOCHHYCOB JUISI HAXOXKJICHUS Pa3lIMYHBIX DJIEMEHTOB
TPEYroJibHUKa («peIIeHUEe TPEYTrOJIbHUKOBY), NMPUMEHATh MX INPH PEIICHUH TI'€OMETPHUYECKUX
3ajay.

Brnaners nmoHATHSAME MTpeoOpa3oBaHus 1M0A00Us, COOTBETCTBEHHBIX JIEMEHTOB MO00HBIX
¢uryp. [lonp3oBaTbest cBOMCTBaMU 1MOI00MS TPOU3BOJIBHBIX (DUTYD, YMETh BBIYUCIATH JJIHHBI U
HaXOJUTh YIJIbl y NMOA0OHBIX ¢Guryp. Ilpumensars cBoiicTBa MoA00Ms B NMPaKTHUUYECKUX 3ajadax.
YMeTh NpUBOANTH NPUMEPBI OJOOHBIX (PUTYP B OKPY’KAIOIIEM MHpE.

ITonp30BaTbCs TeOpeMaMu O MPOU3BEACHUU OTPE3KOB XOpJ, O IPOU3BEIECHUU OTPE3KOB
CEeKYILMX, O KBaJpaTe KacaTeJIbHOM.

[Tonp3oBaTbcss BEKTOpaMM, IMOHMMAaTh MX TEOMETPUYECKUH M (U3NYECKHH CMBICI,
OPUMEHATh MX B PELICHUH TI'eOMETpUYEcKUX M (u3ndeckux 3agad. [IpuMeHsATh ckaispHOe
IPOM3BEICHUE BEKTOPOB JIJIs1 HAX0XKICHHS JUIMH U YTJIOB.



[Tonp30BaTbcs METOAOM KOOPAMHAT HAa IUIOCKOCTH, IPUMEHATH €ro B PEIICHUU
F€OMETPUYECKUX U ITPAKTUYECKUX 3a1a4.

BiageTre NOHATUSAMH NMPABUIBHOIO MHOTOYTOJIBHUKA, JUIMHBI OKPYKHOCTH, JUIMHBI JAYT'H
OKPY’KHOCTM M paJUaHHOM MEpbl YIUIA, YMETh BBIYHCIATH IUIOIAAL KPyra M €ro 4acTeu.
[TpyMEHATDH MOJIyYEHHBIE YMEHUS B IPAKTUYECKUX 3a/1adax.

HaxonuTth ocu (WM IEHTPHI) CUMMETpUU (PUTYp, TPUMEHSTH JIBHKEHUS IIOCKOCTH B
MIPOCTEUIINX CITyqasiX.

ITpyMeHATh NOJyYEeHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYECKHE MOJEIH AJIs
3ajjay peaJbHOM KU3HU U MPOBOAUTH COOTBETCTBYIOIME BBIUMCIICHUS C IPUMEHEHHEM o100
U TPUTOHOMETPHUYECKUX (DYHKIMH (TIONIB3YSACH, I71€ HEOOX0IUMO, KAIbKYJISATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC

Ne i/

HanmeHoBaHMe pa3jeioB U TeM
NPOrpamMMbl

[Ipocreiimue reomerpuueckue GUTypsl U
ux cBoiictBa. U3mepenue
T€OMETPUUECKUX BEIMYUH

TpeyroapHUKH

[TapamienbHbIe TIpsIMBIE, CyMMa YIJIOB
TPEYrOJIbHUKA

OKpyXHOCTh U KpyT. ['eomeTpuueckue
MIOCTPOEHUS

[ToBTOpEeHme, 0600IIIEHNE 3HAHUIT

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

KoanuecTBo 4acoB

Bcero

14

22

14

14

68

KoHTpoJbHbIE
padoTbI

IIpakTH4eckue
padoThI

JJIeKTPOHHbIE
(uudposbie)
o0pa3oBaTe/ibHbIE

pecypcbl

bu6nmoreka [JOK
https://m.edsoo.ru/7f415e2e

but6mmoreka [JOK
https://m.edsoo.ru/7f415e2e
bu6mmoreka [IOK
https://m.edsoo.ru/7f415e2e
but6mmoreka [JOK
https://m.edsoo.ru/7f415e2e

but6mmoreka [JOK
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
https://m.edsoo.ru/7f415e2e

8 KJIACC

Ne i/

HaumeHoBaHue pa3/iesioB U TeM
NPOrpamMMbI

YeTsIpEXYroJbHUKU

Teopema daneca u TeopeMa o
IIPOMOPLUOHAIIBHBIX OTpE3KaxX, NOJ00HBIE
TPEYrOJIbHUKA

IInomans. Haxoxnenue miomanei

TPEYTOJILHUKOB X MHOTOYTOJIBHBIX (DUTYD.

[Tnomaau nonoOHbIX puryp

Teopema [Tudaropa u Hauana
TPUTOHOMETPUHU

VYTriabl B OKpYKHOCTH. BriricanHblie u
OTHCAHHBIC YETHIPEXYTOJIbHHUKH.
Kacarenbnbie k okpyxHOCTH. Kacanue
OKpY>KHOCTEHN

[ToBTOpEeHME, 0000IIIEHNE 3HAHHI

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

KoaunuyecTBO 4acoB

Bcero

12

15

14

10

13

68

KonTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

DJIeKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypcbl

but6mmoreka [JOK
https://m.edsoo.ru/7f417e18

bubmmorexa [IOK
https://m.edsoo.ru/7f417e18

bubmuoreka [JOK
https://m.edsoo.ru/7f417e18

but6mmoreka [JOK
https://m.edsoo.ru/7f417e18

bubmmorexa [IOK
https://m.edsoo.ru/7f417e18

but6mmoreka [JOK
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
https://m.edsoo.ru/7f417e18

9 KJIACC

I[TPOTPAMME

KounuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
Ne i/m Kontpouabsnbsie IIpakTnueckue
NporpamMmbl Bcero o0pa3oBaTejbHbIE
padoTsbI padoThI
pecypcebl
1 Tpuronomerpusi. TeopeMbl KOCUHYCOB 1 16 1 bubnuotexa [JOK
CHHYCOB. PellieHne TpeyroisHUKOB https://m.edsoo.ru/7f41al2c
: Mermeomnt coomomems s 10 1 buGmotexa LIOK
P https://m.edsoo.ru/7f41al2c
OKPY>KHOCTH
bubnuorexa [JOK
B 12 1
3 CICTOpHL https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPIMHATHI Ha TUIOCKOCTH 9 1 bubmmorexa LIOK
P P https://m.edsoo.ru/7f41al2c
, | e g |
PyX R HU pyrd. https://m.edsoo.ru/7f41al2c
Brruncnenue miomaaei
6 JIBY>KEHUS TIIOCKOCTH 6 bubmorexa LIOK
https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 060061IeHNE, 7 5 bubnuoreka [JOK
CUCTEMATHU3ALUS 3HAHUI https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I1O 68 6 0


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







