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1. HOACHUTEJIBHASA 3AIIUCKA

['eomeTpus Kak OJIMH U3 OCHOBHBIX Pa3/IeJIOB IIKOJIbHON MaTEMaTUKH, UMEIOILIUNA CBOEH LENIbIO
o0ecneunTh U3y4YeHHE CBOMCTB M pa3MepoB (GUIYyp, UX OTHOUICHHH W B3aWMHOE PaCIOJIOKEHUE,
OIMPAETCS] Ha JIOTUYECKYIO, JTOKA3aTelIbHYIO0 JMHUIO. [[eHHOCTh M3ydeHUs T€OMETPUU Ha ypOBHE
OCHOBHOTO 00IIero 00pa3oBaHUsl 3aKJIIOYAEeTCS B TOM, YTO OOYYAIOIIMHCSH YYUTCS MPOBOAUTH
JIOKa3aTeJIbHbIE PACCYXKICHUS, CTPOUTh JIOTUYECKHE YMO3AKIIIOUEHHMS, JI0KA3bIBaTh HCTUHHBIC
YTBEPKACHUS U CTPOUTHh KOHTPIIPUMEPHI K JIOKHBIM, IPOBOJUThH PACCYKIEHUS «OT MPOTHUBHOIOY,
OTJIMYaTh CBOMCTBA OT MPU3HAKOB, (POPMYIIUPOBATH OOPATHBIEC YTBEPKICHHUS.

BTopoil 1enpro u3ydeHus T€OMETPUU SIBIISETCS MCIOIb30BAHME €€ KaK MHCTPYMEHTa IIpU
pEelIeHUN KaK MaTeMaTUYECKUX, TaK U MPAKTHYECKUX 3a7a4, BCTPEYAIOLIMXCSl B PEAIIbHOM JKU3HHU.
OOyyaromuiics OMKEH HAYYUTbCS OIMpPENEINTh TeOMETPHUYECKYl0 (Urypy, OmucaTh CIOBaMU
JAHHBIA 4epTEX WM PUCYHOK, HANTH IUIOIIAJ(b 3€MEJIbHOTO Y4acTKa, pacCUUTaTh HEOOXOAUMYIO
JUTMHY ONTOBOJIOKOHHOTO Kabenst winm TpeOyeMble pa3Mepbl Tapaka Ui aBTOMOOWIISA. DTOMY
COOTBETCTBYET BTOpasi, BBIUMCIWTEIbHAsA JIMHUA B HU3ydyeHUH reomeTpuu. [lpu pemenun 3anau
MPAKTUYECKOr0 XapakTepa OOydYaroIIuiics yYUTCS CTPOUTh MaTEeMaTHUYECKHE MOJEIH PealIbHbIX
KU3HEHHBIX CHUTyallud, NPOBOJUTH BBIYUCIEHHUS U OLIEHUBATh aJEKBATHOCTb I1OJIYYEHHOI'O
pe3yJibTara.

Kpaiine BakHO NOJYEPKUBATH CBA3M TEOMETPUM C APYTMMU Yy4YeOHBIMH MIpeaMETaMH,
MOTHBHUPOBAThH UCIOJIb30BATh OMPEIEICHUS TeOMETPUIeCKUX GUTYp U MOHITUI, IEMOHCTPUPOBATH
PUMEHEHHE TOJTYYCHHBIX YMEHUI B (QU3UKE M TEXHUKE. JTH CBSI3U HanOOJIee IPKO BUIHBI B TEMAX
«Bekrope», « TpUrOHOMETPUYECKUE COOTHOIICHU», «MeTtoa koopauHat» U « Teopema [Tudaropay.

VYuebublii kypc «l'eomeTpusi» BKIIOYAET CIEAYIOUIME OCHOBHBIE Da3JieNbl COAEPIKaHUS:
«I"'eomerpuueckue GUrypsl U UX CBOHCTBay, «/I3MepeHre reOMeTpUUECKUX BETUUUHY, «JleKapTOBbI
KOOpJMHATHI Ha IMJIOCKOCTN», «BeKTopbl», «/BUkeHus miockoctn», «[IpeodpasoBanus mogoous».

Ha usyuenue yuebHoro kypca «I'eomerpus» orBonutcsa 204 daca: B 7 kiacce — 68 qacoB (2
qaca B HeJleqIo), B 8 kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kimacce — 68 yacos (2 4yaca B HEJIENIO).



2. COJAEPKXAHUE OBYYEHUSA
7 KJIACC

Havanenele nonatus reomerpun. Touka, npsimasi, OTpPe30K, Jyd. Yroa. Bunbsl yrios.
Beprukansable 1 cMexHbIe yribl. buccekrpuca yria. Jlomanas, MHoroyroiasHuk. IlapamnensHocTs
U TEPIIEHIUKYJIIPHOCTD IPSIMBbIX.

Cummetpuunbie Gurypsl. OCHOBHBIE CBOWCTBA OCEBO cuMMeTpuH. [Ipumepsl cuMMeTpuu B
OKpY KarolleM MUpeE.

OcCHOBHBIE TIOCTPOEHUS C IOMOIIBIO LUPKYJIA U JIMHEHKU. TpeyronbHuk. BeicoTa, Mmeauana,
OucceKkTpuca, X CBOMCTBA.

PaBHOOe1peHHBII U PaBHOCTOPOHHUH TpeyroibHUKU. HepaBeHCTBO TpeyroibHUKA.

CpoiicTBa M MNpHU3HAKM PaBHOOEJPEHHOrO  TpeyrojbHHWKA. Ilpu3Haku paBeHCTBa
TPEYrOJbHUKOB.

CpolicTBa U NpU3HAKYU NapajieNbHbIX NpsAMbIX. CymMMa yIiloB TpeyrosibHUKa. BHemHue yrisl
TPEYrOJIbHUKA.

IIpssmoyronbHblii  TpeyrosibHUK. (CBOMCTBO MeAMaHbl NPSIMOYTOJIBHOTO TpPEYTOJIbHHKA,
NpoBEAEHHOW K TrumoTeHy3e. [Ipu3Haku paBeHCTBA  IPSIMOYTOJbHBIX  TPEYTOJIbHUKOB.
[IpsiMmoyTonbHBIN TPEyroJibHUK ¢ yriaoM B 30°.

HepaBencTBa B reoMeTpuM: HEPAaBEHCTBO TPEYTOJIbHMKA, HEPABEHCTBO O JJIMHE JIOMAHOW,
Teopema o 0oJbIleM yrie U 6oibleil cropoHe TpeyroibHUKa. [lepneHuKysp 1 HaKJIOHHAS.

I'eomeTprueckoe MecTo Touek. buccekrpuca yriia u cepequHHbIN NEPIEHIUKYISIP K OTPE3KY
KaK T€OMETPUYECKHE MECTA TOYEK.

OKpy’KHOCTb U KpyT, XOpJla U AMAMETP, UX CBOMCTBA. B3aMHOE pacIioynoKeHne OKPYKHOCTU
u npsmoi. KacarenbHas u cekyias K OKpyKHOCTH. OKpy>KHOCTb, BIMCaHHas B yrojl. Brincannas u

OIMCaHHasl OKPYKHOCTHU TPEYToJIbHUKA.
8 KJIACC

UYereipéxyronbHuku. IlapamienorpamMmM, €ro mnpu3Haku M CBOWCTBA. YacTHeIE Ciydau
napajuiesorpaMMoB (TIPsIMOYTOJIBHUK, POMO, KBajapaT), MX MpPU3HAKU MU CBOMCTBa. Tparenus,
paBHOOOKAs Tpamerusi, e€ CBOMCTBa U nMpu3Haku. [IpsMoyronbpHas Tpamemus.

Meron ynBoenuss Menuanbl. LlenTpanbHas cummetpus. Teopema daneca U Teopema o
MIPONOPLUUOHAIBHBIX OTPE3KaX.

Cpennue TUHUY TPEyToJdbHUKA U Tpanenuu. [lenTp macc TpeyronpHuKa.

[TogoOue TpeyronbHUKOB, KOdhdumueHT mnomodus. IlpusHakm mogo0usi TPEyroabHUKOB.
[Tpumenenne mogooust MPU PEIICHUH MTPAKTUIECKHUX 3a]1a4.

CpoiicTBa miomaneil reomerpuueckux ¢uryp. DopMmynbl Afs MIOMAAH TPEYTOJIbHUKA,
napajuiesorpamma, pom6a u Tpanenuu. OTHOIIEHUE TUTOMAAeH MoI00HBIX GUTyp.

Brruucnenue miomaaei TpeyroabHUKOB U MHOTOYTOJIFHUKOB Ha KJIETYaTol OyMmare.

Teopema [Tudaropa. [Ipumenenue reopems! [Iudaropa npu pemeHnn TpakKTHUECKUX 3aad.

CuHyc, KOCHHYC, TaHT€HC OCTpPOro yrjia HpsIMOYTOJbHOTO TpeyroibHuka. (OCHOBHOE
TPUTOHOMETPUIECKOE TOKIAECTBO. Tpuronomerpudeckue GpyHkiuu yriaos B 30, 45 u 60°.

BrnmcanHple M LEHTpaldbHBIE YIJIBI, YTOJ MEXAY KacaTeIbHOM M XOPAOW. YTIBl MEXAY
XOpJaMu U CeKyIIMMH. BrricanHble M ONMMCAHHBIE YETHIPEXYTONbHUKHU. B3anumMHoe pacnosoxeHue
IBYX okpyxkHocTell. Kacanne okpyxkHocTeld. O01ue kacaTenbHbIe K IBYM OKPY>KHOCTSIM.

9 KUIIACC



Cunyc, kocunyc, TanreHc yriaos oT 0 1o 180°. OcHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO.
@opMyIIbI IPUBEICHUS.

Pemenue TpeyronpHukoB. Teopema KOCHHYCOB U TeopeMa CUHYCOB. Perienne npakTuyeckux
3aJ1a4 ¢ UCIOJIB30BaHUEM TEOPEMbl KOCUHYCOB M T€OPEMbI CHHYCOB.

[IpeobpazoBanue momodusi. [1omo0me cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 IpOU3BENEHUU OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEACHUU OTPE3KOB CEKYIIUX,
TeopeMa O KBaJipaTe KacaTeIbHOM.

Bektop, anuHa (MOIyNb) BEKTOpa, COHANpABICHHBIE BEKTOPHI, MPOTUBOIOJIOKHO
HaIpPaBJIEHHbIE BEKTOPBl, KOJUIMHEAPHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpalUd HaJ
BEKTOpaMH. Pa3znoxeHue BekTopa IO JABYM HEKOJUIMHEApHBIM BeKkTOopaM. KoopauHatbl BeKTOpa.
CkanspHoe Mpou3BeIeHHe BEKTOPOB, IPUMEHEHHUE JIJIsl HaX0XKJIEHUs JJIMH U YTJIOB.

JlexkapTOBbI KOOPAMHATHI HA MJIOCKOCTU. Y PaBHEHHs MPSIMOU M OKPYKHOCTH B KOOPJAMHATAX,
nepeceyeHre OKpy>KHOCTEN U IpsIMbIX. MeToT KOOPAUHAT U €ro IPUMEHEHHE.

[IpaBuibHBIE MHOTOYTOJBHHUKHU. [[IMHA OKpY)KHOCTH. ['pagycHas W paauaHHas Mepa yria,
BBIUKCJICHHE JUIMH OyT OKpy>kHOcTe. [Inomanp kpyra, cektopa, cerMmeHTa.

JIBUKeHUsI MJIOCKOCTU M BHYTPEHHHUE CUMMETpUU (GUryp (3JIeMEHTapHbIE MPEACTABICHUS).
[TapannensHbli iepenoc. [1oBopoT.



3. INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O
KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIbTATbBI

JInyHOCTHBIE Ppe3yJbTAThl OCBOCHHS HpOrpaMMbl y4deOHoro kypca «['eomerpusi»
XapaKTepU3yIOTCS:

1) naTproTnyeckoe BOCIIUTAHUE:

MPOSIBJIEHUEM HMHTEpECA K IPOLUIOMY U HACTOSALIEMY POCCUHCKON MaTEMaTUKH, LIEHHOCTHBIM
OTHOIIIEHUEM K JIOCTHKEHUAM POCCHIUCKUX MATEMATUKOB U POCCUMCKON MAaTEMATUYECKOM LIKOJIbI, K
HCIOJIb30BAHUIO ATUX JOCTHKCHHUI B IPYTHX HayKax M MPUKIAIHBIX chepax;

2) rpaxJaaHCKoOe U IYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBHIMOJHEHHIO OOS3aHHOCTEM TpaKJaHWHA M peald3alli ero Mpas,
MPEJCTaBICHUEM O MAaTEMAaTHIECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYD, SBICHHIA,
MPOLEAYP TPAKIAHCKOTO oOmiecTBa (HAIpuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTBIO K 00CYKIICHUIO
ATUYECKHUX MPOOJIEM, CBA3aHHBIX C MPAKTHUYECKUM IMPUMEHEHUEM OCTHXKEHUI HAyKH, OCOZHAHHUEM
BAKHOCTU MOPAJIbHO-3THYECKUX NPUHLIUIIOB B JIEATEIbHOCTH YUEHOTO;

3) TpyaoBOe BOCINTAHME:

YCTAaHOBKOW Ha AaKTUBHOE y4aCTUE B PELIEHUU MPAKTUYECKUX 3aJad MaTeMaTUYECKOU
HAMpPaBIEHHOCTHU, OCO3HAHHEM Ba)KHOCTHM MAaTEMaTHYEeCKOro OO0pa30BaHMS Ha MPOTSIKEHHH BCei
KHU3HU ISl yCTIEUTHOW MPOQECCHOHANBHON NESTENbHOCTH M PAa3BUTHEM HEOOXOIMMBIX YMEHHIA,
OCO3HAHHBIM BHIOOPOM M OCTPOCHHEM MHIMBHUIYaTbHON TPACKTOPUU O0Opa30BAHUS M KU3HEHHBIX
TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEIH;

4) 3cTeTHYECKOEe BOCIUTAHME:

CMOCOOHOCTBIO K SMOLMOHAIBHOMY M 3CTETMYECKOMY BOCHPUATHIO MaTeMaTHYECKUX
00BEKTOB, 3aJla4, PEUICHUM, pacCyKIeHUI, YMEHUIO BUJETh MaTeMaTHUYE€CKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

S) HEHHOCTH HAYYHOI0 MO3HAHHUSA:

OpUEHTAIlMel B JEeATeNbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAyUYHBIX MpEACTaBIECHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUs YEJIOBEKa, MPUPOABI U O0OIIeCTBa, MOHUMAaHUEM
MaTeMaTHYeCKON HayKH KaK Cepbl YETIOBEUECKON e TEIIbHOCTH, 3TANIOB €€ pa3BUTHS U 3HAYUMOCTHU
JUTSL Pa3BUTHS LMBWIN3AI[MH, OBJIAJCHUEM S3bIKOM MAaTEMAaTUKU U MaTEMaTUYECKON KyJIbTypOor Kak
CPEICTBOM I[IO3HAaHUS MHUpa, OBJAJECHUEM MPOCTEUIIMMHU HaBBIKAMHU HCCIEI0BATEIbCKOU
NeSITENIbHOCTH;

6) pusnuyeckoe BocnuTanue, popMupoBaHNE KYJIbTYPbI 310POBbS M 3MOLMOHAJIBHOIO
Os1aromosty4ms:

TOTOBHOCTBIO MPUMEHATh MAaTEMaTHUECKUE 3HAHUS B MHTEPECAX CBOETO 3J0POBbS, BEACHUS
3I0pOBOr0 00paza >KM3HHU (310pOBOE NMHUTAHHME, COATAHCUPOBAHHBIM PEXHUM 3aHIATUA M OTHAbIXA,
perynsipHasi gu3nyeckass aKTUBHOCTh), COPMUPOBAHHOCTHbIO HaBbIKa pedIeKCHH, NPU3HAHHEM
CBOETO IpaBa Ha OMIMOKY M TAKOTO e MpaBa APYroro 4eJoBeKa;

7) 3K0JI0OTHYeCKOe BOCTIMTAHHUE:

OpUEHTallle Ha NMPUMEHEHHE MaTeMaTH4YeCKHX 3HaHWM I peleHus 3ajgad B o0yacTu
COXPAaHHOCTH OKpY>Kalollell Ccpeapl, IUIAaHUPOBAHMS TOCTYNKOB M OIEHKH HUX BO3MOXHBIX
MOCTIEICTBUM Ui OKpYXarollel cpeapl, OCO3HAHHWEM IJI00ATbHOTO XapakTepa SKOJIOTMYECKHX
mpo0JsieM U MyTel UX perieHus;

8) apanTanus K U3MEHAKIIMMCS YCJIOBUIM COLUAILHOM ¥ IPUPOJIHON Cpebl:



TOTOBHOCTBIO K JICHCTBUSAM B YCIIOBUSX HEONPEIEIEHHOCTH, INOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 IPAKTUYECKYIO NEATEIIBHOCTb, B TOM YHUCIIE YMEHHE YYHUTHCS y IAPYTHUX
Jroed, mpruoOpeTaTh B COBMECTHOMN ESTEILHOCTH HOBBIE 3HAHNS, HABBIKA M KOMIIETEHITUH U3 OTIbITA
IOPYTHX;

HEOO0XOAUMOCTBIO B ()OPMHUPOBAHUU HOBBIX 3HAHWH, B TOM 4ucie (GOpMyJIUpoBaTh HJEH,
MOHATHUS, TUMOTE3bl 00 OOBEKTAaX M SIBJICHUAX, B TOM YHCJIE paHEee HEM3BECTHBIX, OCO3HABATH
neguuuTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYALMIO, BOCIIPUHHMATh CTPECCOBYIO CUTYALUIO
KaK BbI30B, TpeOyHOIIMI KOHTPMEP, KOPPEKTHUPOBAaTh IPUHHUMAEMble pEIIEeHUs M JeHCTBHUA,
(bopMyIHpOBATH U OLIEHUBATH PUCKHU U MOCIEACTBUS, (POPMUPOBATH OIBIT.

METAIIPEJMETHBIE PE3YJIbTATbBI
Ilo3naBaTebHBIE YHHBepcAJIbHbIE YUeOHbIe NelCTBUSA

Ba3oBrble JlorHuecKue JeicTBUA:

® BBIBIATH M XapaKTEpHU30BaTh CYIIECTBEHHBbIE IPU3HAKH MAaTEMaTHYEeCKHMX OOBEKTOB,
MOHATHM, OTHOUICHHH MEXAy MOHATUSIMH, (DOPMYIHpPOBATH OINpEAETCHHUs TOHATUH,
yCTaHABIMBATh CYIIECTBEHHBIM MPHU3HAK KJIAacCU(PUKALMU, OCHOBAaHUS Al 00001IeHUsT U
CpaBHEHUS, KPUTEPUU TIPOBOJIUMOTO aHAIIN3A;

® BOCIPHUHHUMATH, (POPMYIHUPOBaTH M MPEOOPA3OBHIBATH CYXKICHHS: YTBEPAHMTEIbHBIC W
OTpI/IIIaTCJII)HBIe, CAMHUYHBIC, YaCTHBIC U O6HII/IC, }’CJ'IOBHI)IC;

® BBIABJIATH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W NPOTHUBOpEYMs B (pakTax,
JaHHBbIX, H&6HIOJI€HI/I$[X nu YTBep)KILCHI/IHX, npez[naraTb KpI/ITepI/II/I JJIs1  BBISIBJICHUS
3aKOHOMEPHOCTEH U MTPOTUBOPEUHIi;

e JenaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKTIOUeHUN, YMO3aKIIOUeHHH 10 aHAJIOTUH;

e pa3buparh MOKA3aTEIbCTBA MATEMAaTHUYECKUX YTBEPXKICHHH (MpSMbIE U OT MPOTHUBHOIO),
MPOBOAUTH CaMOCTOSITENIbHO HECIOKHBIE J[OKa3aTeNbCTBA MaTeMaTH4eCKUX (HaKToB,
BBICTpAauBaTh apryMEHTAlUI0, NPUBOAMTH TNPUMEPHI U KOHTPIPUMEPHI, OOOCHOBBLIBATH
COOCTBEHHBIC PACCYKICHUS,

e BBIOMpATH CIIOCOO perieHus yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHUS,
BBIOMPATh HAMOOJIEE TOIXOIANINN ¢ YUETOM CaMOCTOSTEIIEHO BBIJCIICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejbckue JeHCTBYSA.

® ICIIOJI30BAaTh BOIPOCHI KaK MCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHUS, (HOPMYITHPOBATH
BOMNPOCHL, (UKCHPYIOIIHE MTPOTUBOpPEUHE, MpOoOJIeMy, CaMOCTOSTENbHO YyCTaHABIUBATh
HCKOMOE U JaHHOE, OPMHUPOBATH TUIIOTE3Y, ApTyMEHTUPOBATH CBOIO MO3UIUIO, MHEHHE,

® T[POBOJUTH [0 CAMOCTOSTEIHLHO COCTABICHHOMY TIUIAHY HECJIOXHBIA DKCIIEPHUMEHT,
HEOOJIBIIIOE MCCIIEIOBAHNUE 0 YCTAHOBIICHUIO OCOOCHHOCTEW MaTeMaTHYeCKOTO OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXTY COOOi;

® CaMOCTOSTENBHO (POPMYJIHUPOBATH OOOOIICHHSI W BBIBOJBI 110 PE3yJIbTaTaM IPOBEIAEHHOTO
HAOJIIOJICHUsS, WCCIICIOBAaHUS, OIICHUBATH JOCTOBEPHOCTH TIOJYYEHHBIX PE3yJIbTATOB,
BBIBOZIOB Y 000O0ILEHNIH;

® IPOTHO3UPOBATH BOZMOKHOE Pa3BUTHE MPOLIECCa, a TAKKE BBIIBUTATh PETIOIOKEHHUS O €T0
pa3BI/ITI/II/I B HOBBIX yCJ'IOBI/ISIX.



Pabora ¢ undopmaumeii:

BBISIBIIATH HEJJOCTATOYHOCTh M M30BITOYHOCTh MH()OPMAIMH, JaHHBIX, HEOOXOIUMBIX IS
peleHHs 3a/1a4H;

BbIOMpPATh, aHATU3UPOBATh, CUCTEMATHU3UPOBATh M HHTEPIPETUPOBATH HH(POPMALIUIO
Pa3NUYHBIX BUAOB U (POPM IPEIACTABICHHUS;

BbIOMpaTh (GopMy NpeACTaBICHUS HHPOPMALUU U WUIIOCTPUPOBATH pelIacMble 3aadu
CXeMaMH, AMarpaMMaMu, HHOHM rpadukoil 1 MX KOMOMHAIUAMU;

OLIEHUBATh HAAEKHOCTh WMH(POPMAIMU IO KPUTEPUSAM, MPEIUIOKEHHBIM YUYHUTEJIeM WU
c(OpMYITMPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHMKAaTHBHBbIE YHUBEPCAJbHbIE Y4eOHbIe 1eiCTBUSA:

BOCHPHHHUMATh U (OPMYJIMPOBATH CYKJICHHUS B COOTBETCTBUU C YCJIOBHSMH M IEISIMH
OOIIeHHMSI, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M TUCHMCHHBIX
TEKCTaX, JlaBaTh IMOSICHEHUS MO XOJy PEUICHHs 3aJayd, KOMMCHTHUPOBATh IMOJYYCHHBIH
pe3yJbTar;

B X0j¢ OOCYXXICHHS 3a/1aBaTh BOIPOCHI IO CYMIECTBY OOCYXKIAeMOW TEMbI, MPOOIECMEI,
pemaeMoi/’I 3aJ4a4u, BbICKa3bIBaTh UACHU, HALICJICHHBIC HA ITONCK pCHICHI/IFI, COIIOCTABJISAITH CBOU
CY)KIIGHI/IFI C CY)KI[CHI/UIMI/I I[pyrnx y‘IaCTHHKOB Jauaiora, 06Hapy)KI/IBaTI) pa3.HI/I‘II/IC )41
CXOJICTBO TIO3MIINH, B KOPPEKTHOH (popMe popMyTMpOBaTh pa3HOTIIACHUS, CBOM BO3PAYKCHHSI,
MPEJCTAaBIATh PE3yJIbTAaThl PEIICHUs 3aJaud, JKCIICPUMEHTA, HCCICIOBAHUS, MPOCKTa,
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIGHUS C YYETOM 3ala4 MPE3CHTAlUH U
0COOEHHOCTEH ay TUTOPHH;

[IOHUMAaTh U HCIHOJIb30BaTh IPEUMYIIECTBA KOMAHIHOW M MHAMBHUIyaJIbHOM pabOThl MpHU
pCHICHI/II/I y‘I€6HBIX MaTEMAaTU4YCCKUX 3aaa4,

HpI/IHI/IMaTI) LICJIb COBMCCTHOi/JI JACATCIIbHOCTH, HJ'IaHI/IpOBaTB 0pFaHPI3aIII/IIO COBMeCTHOﬁ
paboThI, pacpeacsaTh BHABI padOT, JOTOBapUBATHCS, OOCYXKIATh IMPOIECC U PE3YJIbTAT
paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B TPYMIOBBIX GopMax paboThl (00CykIeHUs, OOMEH MHEHUSMHU, MO3TOBBIC
LITYPMBI U JIPYTHE), BBIOJHITH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOU JIEUCTBUS C
JIPYTMMH YJIEHAMU KOMaH[bI, OLIEHWBATh KA4€CTBO CBOErO BKJaAa B OOIIHMI MPOIYKT MO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

PerJIﬂTI/IBHI)Ie YHUBEPCAJIbHBIC y‘leﬁl—lble JeHCcTBUSA

Camoopranmu3anus:

CaMOCTOSITENIbHO COCTAaBJIATH IJIaH, AJITOPUTM PELeHHs 3a/1auM (WM €ro 4acTh), BEIOUpaTh
CIoco0 pemeHuss ¢ Y4€TOM HMEIOIIHUXCS PECYpCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEHICHU ¢ y4ETOM HOBOM MH(OPMALIUH.

CﬂMOKOHTpOJ’[L, 3MOLHMOHAJIbHBIA HHTEJLJIEKT:

BJIaJCTh criocodoamMu CaMOIIPOBCPKHU, CAMOKOHTPOJIA IpoHecCa MU Ppe3yJyibTaTa PCIICHUA
MaTeMaTHu4eCKOi 3aaa4du;
npeABUACTL TPYAHOCTH, KOTOPBIC MOTI'YT BO3HUKHYTH IIPpU PCUHICHUH 3ada4dv, BHOCHUTH
KOPPCKTHUBBI B JACATCIBHOCTb HAa OCHOBC HOBBIX 06CTOHTCHLCTB, HalJICHHBIX OIJ_II/I60K,
BBISIBJICHHBIX pr,ZlHOCTCfI;



® OICHMBAaTh COOTBETCTBHE pE3yJbTaTa ACATCIFHOCTH ITOCTABICHHOW LENU U YCIOBHSM,
OOBSCHITH NPUYUHBI JOCTHKCHUS WM HEIOCTIDKCHMS eI, HaXOAWTh OIIMOKY, aBaTh
OLIEHKY NMPHOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K xonIy 00y4enus B 7 kiaacce 00yJarOIIHIACS MTOTYYHT CIEAYIONIUE TPEIMETHBIC PE3yIbTAThI:

PacrioznaBaTh M3ydeHHBIE TeOMETpUUYeCKHe (UTYPBI, ONpEeneisITh WX  B3aUMHOE
pacroJioKeHue, N300pakaTh FeOMETPUUYECKHE (PUTYPBI, BBITTOJHATH YEPTEKHU 110 YCIOBHIO 33J1a4H.
N3MepaTh nuHEHHBbIE W YIJIOBBIE BEJIMYMHBI. Pemiarh 3a7aud Ha BBIUMUCICHUE JIJIMH OTPE3KOB U
BEJIMYHH YTJIOB.

Jlenate rpyOyr0 OIICHKY JIMHEHHBIX M YIJIOBBIX BEIIMYMH MPEIMETOB B pealbHOW >KU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznnyare pasmMepbl 3TUX 0OBEKTOB IO MOPSIKY BETHUUUHBL.

CTpouTh 4EPTEKU K TCOMETPUUYECKUM 3a/1auam.

[Tonp30BaTbCs MpU3HAKAMHU PABEHCTBA TPEYTOJbHUKOB, UCIIOJIb30BAaTh NMIPU3HAKH U CBOMCTBA
PaBHOOEAPEHHBIX TPEYTOJILHUKOB IPU PEIICHUH 3a/1a4.

[IpoBOAUTH JIOTMUECKHUE PACCYKICHUS C UCIOJIb30BAHUEM IT'€OMETPUUECKUX TEOPEM.

[lonb30BaTbcsi NpU3HAKAMM PABEHCTBA MPSIMOYIOJbHBIX TPEYrOJbHUKOB, CBOHCTBOM
MEJUaHbl, TPOBEAEHHOW K THUIOTEHY3€ MPSMOYTrOJIbHOTO TPEYroJIbHUKA, B  PEIICHHUU
F€OMETPUYECKUX 3a/1a4.

Ornpenenarh MapauIeIbHOCTh MPSMBIX C TMOMOIIBIO YIJIOB, KOTOpbie oOpa3zyeT ¢ HUMHU
cekymas. OnpenensaTe NapajuieIbHOCTh MPSIMBIX C IOMOIIBIO PABEHCTBA PACCTOSAHHUI OT TOYEK
OJIHOM IPSIMOM 10 TOYEK IPYroi mpsiMoil.

Pemate 3amaun Ha kieT4yaroi Oymare.

[IpoBOAUTH BBHIYUCICHHUS U HAXOIUTh YHCIOBbIE W OYKBEHHBIE 3HAYCHHS YIJIOB B
FeOMETPUYECKUX 3a/1a4ax C UCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJBbHUKOB U MHOIOYTOJBHUKOB,
CBOMCTB yTi0B, 00pa30BaHHBIX MPHU MEPECEUCHUU ABYX MapajlIeIbHBIX MPSAMBIX ceKkyilel. PemaTth
MPAaKTUYECKHUE 3a/1a4 HAa HAXOKJICHHUE YTJIOB.

Bianers moHATHEM reOMETPHUUECKOTO MECTa TOUEK. YMETh OMpeesaTh OUCCEKTPUCY yIia U
CEepPEAUHHBIN NEPIICHAUKYJIISAP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOYEK.

DopmMyIMpPOBaTh OMNPEACIICHUS OKPYKHOCTH M Kpyra, XOpAbl U JUaMeTpa OKPYKHOCTH,
MOJIb30BaTHCSI UX CBOMCTBAMU. Y METh IPUMEHSThH ATH CBOMCTBA MPU PEUICHUH 3a]1a4.

BrnaneTs NoHATHEM ONMMCAHHOMN OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOAUTH €€ LIEHTP.
[Tonb3oBaTbes pakTamMu O TOM, YTO OMCCEKTPHUCHI YIIOB TPEYTOJbHUKA MEPECEKAIOTCS B OAHOMN
TOYKE, U O TOM, UYTO CEPEAMHHBIC NEPIECHAUKYISPHl K CTOPOHAM TPEYTrOJIbHUKA IEPECEKAIOTCS B
OJTHOH TOUYKE.

Brnamere nmoHATHMEM — KacaTeNbHOM K OKPYKHOCTH, IIOJIb30BAaThbCsd  TEOPEMOM O
MEPIICHANKYIISAPHOCTU KacaTEIbHOW U panyca, MPOBEAEHHOIO K TOYKE KaCaHUS.

[Tonp30BaTbCcs  MPOCTEMIIMMU ~ TEOMETPUYECKMMH  HEPABEHCTBAMM, MOHUMATh  HMX
MIPAKTUYECKUI CMBICI.

[IpoBOIUTH OCHOBHBIE TEOMETPHUYECKHUE MOCTPOCHHS C TOMOIIBIO LIUPKYJIS U TUHEUKHU.

K xoniy 00y4enus B 8 kiacce 00yJaromuiics MOTyYHUT CIEAYIONIUE TPEIMETHBIC PE3yIbTaThI:

PacnozHaBate OCHOBHBIE BHJbl YETBIPEXYTOJBHUKOB, HX JJEMEHTBI, IMOJIb30BATHCA HX
CBOWCTBaMH IPH PEIICHUH T€OMETPUUECKUX 3a]a4.

[IpuMeHATh CBOMCTBA TOYKH MEpeceUeHUs MeAraH TpeyroiabHuKa (IIEHTpa Macc) B pelIeHUU
3ajad4.



Brnanets nonsTHEM CpeHEN JTMHUN TPEYroJbHUKA U TPANELUH, IPUMEHATh UX CBONUCTBA MPU
peuieHUM reoMmerpuyeckux 3anad. llomb3oBarecst  Teopemon  @aneca M TEOpeMOM O
MMPOMOPHUOHAJIBHBIX OTPE3KaAX, IPUMCHATD UX IJIA PCHICHUS IPAKTUYCCKUX 3a/1a4.

[TpuMeHATH NpU3HAKK [10J0O0US TPEYTOJIbHUKOB B PEIIEHUN FEOMETPUYECKUX 3a]1ay.

ITonp3oBatbes TeopeMoit [lugaropa ans perieHuss reoMeTpUYECKUX M NMPAKTUUYECKUX 3ajad.
CrpouTh MaTeMaTU4eCKyI0 MOJIEIb B IIPAKTUYECKUX 3a/adax, CaMOCTOSATEIbHO JEJaTh YEPTEXK U
HaxoJUuTb COOTBCTCTBYIOIIUC AJIMHBI.

Bnaners mNOHATHUSAMH CHHYCA, KOCHMHYCa M TaHIEHCa OCTPOro yria HpsMOYIOJbHOIO
TpeyroyibHuKa. [10J1630BaThCsl STUMH NOHATUAMM U1 PELICHUs IPAKTUYECKUX 3a/1a4.

BreruucasTe (pa3nuyHbIiMU CIIOCOOAMHU) TUIOMIAIb TPEYTOJbHUKA U TUIOMIAJAN MHOTOYTOJIbHBIX
¢uryp (mone3ysich, Tae HEOOXOAWMO, KaNbKylIaTopoMm). [IpuMeHSATh MOMyYeHHBIE yMEHUS B
IPAKTUYECKUX 3a/la4ax.

Brnazers NOHATUAMM BIMCAHHOIO U LIEHTPAJIBHOTO YIJIa, UCIIOJIb30BaTh TEOPEMBI O BIMCAHHBIX
yriiax, yriax Mexay XOopAaMH (CeKyIIMMH) M yrie MEXIy KacaTeIbHOW M XOPIOH IMpHU PEIICHUH
reOMEeTPUYECKUX 3a/1a4.

Bnanere NOHATHEM OMNMCAHHOIO YETHIPEXYTOJbHUKA, NPUMEHATh CBOWCTBA OIMUCAHHOTO
YeThIPEXYTOJbHUKA IIPU PEILICHUH 3a]1ay.

HpI/IMeHHTB IMMOJIYYCHHBIC 3HAHUS HA ITPAKTHUKEC — CTPOUTH MATEMATUICCKHUEC MOACIIN IJIA 3a4a4
peaHBHOﬁ JKHU3HU U MPOBOAUTL COOTBCTCTBYIOHIMC BBIYHCICHHA C IPUMCHCHHEM HOI{O6I/IH u
TPUTOHOMETPHH (TIOJIB3YSACH, I/1€ HEOOX0IMMO, KAIbKYJISTOPOM).

K koHI1y 00yueHus B 9 kiacce 00ydaromuics MOIy4UT CIEAYIOLINE IPEIMETHbIE pe3yIbTaThl:

3HaTh TPUTOHOMETpHUUECKHUE QYHKIUU OCTPBIX YIJIOB, HAXOAUTH C UX IOMOIIBIO pa3IHyHbIE
AJIEMEHTHl MPSIMOYIOJIBHOIO TPEYTrOJbHUKA («PEUICHHE MPSMOYIOJbHBIX TPEYTOJbHUKOBY).
HaxonuTs (¢ HOMOIIBIO KAIBKYJISTOPA) JUIMHBL U YIJIBbI JJ11 HETAOJIMYHbIX 3HAUCHUH.

[Tonp30BaTbes GopMynaMu NMPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKHM TOXKIECTBOM IS
HaXO0XJICHUA COOTHOIIIEHHUH MCKAY TPUTOHOMECTPUYCCKUMU BCINYNHAMU.

Hcnons3oBaTh TCOPEMbI CMHYCOB M KOCHHYCOB JJII HaXOXACHHA PA3JIMYHBIX 3JICMCHTOB
TPEYTOJIbHUKA («peIIeHNE TPEYTOJIbHUKOBY ), IPUMEHATh UX MPHU PEIIEHUH F€OMETPHUECKUX 3aj1au.

Bnaners monsATHAME NpeoOpa3zoBaHMs MOJO00MS, COOTBETCTBEHHBIX 3JE€MEHTOB IMOJIOOHBIX
¢uryp. [lonb3oBarbcsi cBONCTBAMHU MOJO0US MPOU3BOJIBHBIX (PUTYp, YMETh BBIUUCIATH JUIMHBI U
HaXOJUTh YIibl y NMoA0OHBIX Quryp. IlpumeHsTh cBoiicTBa moj0o0Ms B MPaKTHYECKUX 3ajayax.
YMeTh NpUBOAUTE MPUMEPHI OJOOHBIX (DUTYDP B OKPY’KAIOIIEM MUpE.

Ilonp30BaTbed TeOpeMamMM O IPOU3BEACHHUU OTPE3KOB XOpPI, O INPOU3BEACHHHU OTPE3KOB
CEKYIIIHX, O KBaJpaTe KacaTeJIbHOM.

[Tonb30BaTbcs BEKTOpaMH, IOHUMATh UX TEOMETPUUECKUN U (PU3NUECKHI CMBICI, TIPUMEHSTh
UX B PEUICHUH T'€OMETPHUYECKUX M (Pu3MuecKkux 3anad. [IpUMeHSATh CKalsgpHOE MPOU3BEICHUE
BEKTOPOB JUIsl HAXOKICHUS UIMH U YTJIOB.

ITonmp30BaThCs METOOAOM KOOpAWMHAT Ha IIJIOCKOCTH, MNPHUMEHATHL C€ro B PCUHICHUU
rCOMCTPHUICCKUX W IMMPAKTUYUCCKHUX 3aa4.

Brnagers NMOHATHSIMM NMpPaBWIBHOIO MHOIOYTOJIBHMKA, JJIMHBI OKPY’KHOCTH, JUIMHBI JYTH
OKpPY’KHOCTH M paJIuaHHOM MEpBI yIJla, yMETh BBIYMCIATH IUIOIIAIb Kpyra U ero yacrei. [IpumensaTs
IMMOJIYUCHHBIC YMCHUSA B MPAKTUYCCKUX 3aJavdax.

Haxomuts ocu (WM UEHTpPHI) CUMMETpUM (UTyp, TPUMEHATH JBUKEHHS IUIOCKOCTU B
MIPOCTEMIINX CITydasiX.



[TpuMeHATH MoyYeHHBIC 3HAHHS Ha MIPAKTUKE — CTPOUTH MaTeMaTHYECKHE MOJICNH JUTS 3a71a4
peanbHON JKM3HM M TPOBOAUTH COOTBETCTBYIOUIME BBIUMCICHUS C NPUMEHEHHEM NOA00HsS Hu
TPUTOHOMETPHUECKUX (DYHKIMHU (TI0JIB3YSACH, I71€ HEOOXOUMO, KAIBKYIIATOPOM).
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4. TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakTnyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
1 i cvonoras, Heponns roowrpreeix | 14 ;  BudworelOK
’ P P https://m.edsoo.ru/7f415e2e
BEJIMYUH
bubnunoreka LIOK
2 T 22 1 1
PEYTOILHIIEH https://m.edsoo.ru/7f415e2e
[TapannenpHbIE PAMBIE, CYyMMa YTJIOB bubmmoreka [JOK
3 14 1 1
TPEyTroJbHUKA https://m.edsoo.ru/7f415e2e
4 OKpyXHOCTb U KpYT. [ 'eomeTpuueckue 14 1 1 bubnnorexa [JOK
HOCTPOCHHUS https://m.edsoo.ru/7f415e2e
bubmmoreka IIOK
) II 600 i 4 1
OBTOPEHHE, ODODIICHIC SHAHMH https://m.edsoo.ru/7f415e2e
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 1



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 JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne i/mn Konrpoabnbsie IIpakTHueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
bu6mmoreka [IOK
1 4 & 12 1 1
CTPIPEXYTOIBHII https://m.edsoo.ru/7f417e18
2 nponopumomummx ompesan mozoGi 15 1 1 BuGmorera OK
POToPH P > oA https://m.edsoo.ru/7f417e18
TPEYroJbHUKU
I1 .H i
3 rpeyronssmkon 1 noroyromuasex it 14 1 ,  BimorelOK
pey Y b https://m.edsoo.ru/7f417e18
[Tnomaau momoOHBIX Guryp
4 Teopema ITudaropa u Hauana 10 1 1 bubnnoreka [JOK
TPUTOHOMETPHUHU https://m.edsoo.ru/7f417e18
VY1l B OKpykHOCTU. Brincannsie n
5 OMMCAHHBIE YETHIPEXYTOJIbHUKH. 13 1 1 bub6nuoreka [IOK
KacarenpHble k okpysxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEH
bu6mmoreka [IOK
6 I1 606 i 4 1
OBTOPEHIE, ODOBIIEHHE SHAHMH https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 5
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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 JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ieioB U TeM (ungposbie)
Kontpoabusbie IlpakTnueckue
n/n MPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Tpuronomerpus. TeopeMbl KOCUHYCOB U bubmuorexa [JOK
1 16 1 1
CHHYCOB. PellieHue TpeyrojibsHUKOB https://m.edsoo.ru/7f41al2c
[IpeobpazoBanue nomobus. Metpuueckue bubnuorexa [JOK
2 10 1
COOTHOIIICHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bubmuoreka [JOK
3 B 12 1 1
CITOPH https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPAMHATHI Ha IIJIOCKOCTH 9 1 Bubmmorexa LIOK
P PA https://m.edsoo.ru/7f41al2c
5| oxppnoom s nmoums spyr. Buramonese 5 1 bitbnorera LIOK
PYZEHO® HAL KPyTa: https://m.edsoo.ru/7f41al2c
TIoIaaeH
6 Ji— ocKoc 6 bubmuorexa [JOK
BIDKEHUS TUIOCKOCTH
https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 7 9 bu6mmoreka [JOK
3HAHHH https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 3

13



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
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