MWHWUCTEPCTBO NPOCBELLEEHMA POCCUNCKON ®EAEPALNN
MuHucTepcTBO 06pa3oBaHnA M Haykn CamapKoi obnactm
AoMUHUCTPaUMA 1.0.TONbATTH

MBY «'mmHa3una Ne 77»

PACCMOTPEHO COrMACOBAHO YTBEPXAEHO

3aBeayowmii Kadbeapoi 3amecTutesnib AMpeKTopa Ounpektop MBY «MmHa3una No77»
C.K.MoTtopuHa N.M.TopuHa T.A. Ycnesny

MpoTtokon Nel ot «28» 08.2025 . MpoTtokon Ne 1 ot 28.08.2025 . Mpwukas Ne 93/2 ot 29.08.2025 r.

PABOYAA NMPOTPAMMA
(ID 7985207)
y4yebHoro Kypca «eomeTpus»

ansa obyyatowmxca 7-9 Knaccos



MNOACHUTE/IbHAA 3ANMNCKA

FeomeTpumAa KaK OAMH U3 OCHOBHbIX Pa3AesioB LWKObHON MaTeEMATUKN, MMEIOLLLUI CBOEN Lie/sibio obecneynTb
N3y4yeHue CBOICTB U pa3amepoB GUryp, UX OTHOLLEHWUIM U B3aMMHOE Pacrno/ioKeHne, ONMpPaeTca Ha SIOFMYECKYH,
[A0Ka3aTeNbHY0 IMHWUI0. LLleHHOCTb M3yYeHns reoMmeTpun Ha ypoBHE OCHOBHOrO obLuero obpasosaHus
3aK/10MAETCA B TOM, YTO 06y4YatoWMNCA yY4UTCS NPOBOANTL AOKa3aTe/IbHbIE PACCYXKAEHUA, CTPOUTb JIorMyeckme
YMO3aK/1oYeHMUA, A0Ka3blBaTb UCTUHHbIE YTBEPKAEHUSA U CTPOUTb KOHTPNPUMEPDI K IOXKHbIM, NPOBOAMUTL
paccyXaeHua «OT MPOTUBHOMOY, OT/IMYaTh CBOMCTBA OT NPM3HAKOB, GOpMynnMpoBaTh 06paTHbIE YTBEPKAEHUS.

BTOpO Lenblo U3ydeHUa reoMeTpUn ABAAETCA NCNO/Ib30BaHME €€ KaK MHCTPYMEHTA NpU PeLleHmm Kak
MaTeMaTMYECKUX, TaK U MPAKTUYECKUX 3aJay, BCTPEYAIOLLMXCA B peasibHOM XKu3HU. Obyyatowminca AonxKeH
Hay4MTbCA ONpPeaeNTb FeOMETPUYECKYIO GUTYPY, ONMCATb CIOBAMU AAHHbIN YEPTEK UNN PUCYHOK, HANTK
naowaib 3eMeIbHOro y4acTKa, paccymTatb He06X0AMMYIO A/IMHY ONTOBOIOKOHHOrO Kabens unu Tpebyemble
pasmepbl rapaxa Ans aBToMmobuns. IToMy COOTBETCTBYET BTOPAs, BbIYMCAUTENbHAA JIMHUA B U3YYEHUU
reomeTpuu. MNpu pelieHnn 3a4a4 NPaKTUYECKOro XapaKTepa 06y4atoWmiica yUnTca CTPOUTbL MaTeMaTUYecKme
MOZE/IN PeasbHbIX XKU3HEHHbIX CUTYauUuii, MPOBOANUTL BbIYMC/IEHUS M OLLEHUBATb aeKBAaTHOCTb NOY4EHHOro
pesynbTaTa.

KpaliHe BaXHO NOAYEPKMBATL CBA3M FEOMETPUN C APYTMMU y4ebHbIMK NpegMeTaMm, MOTUBMPOBATb
NCNo/ab30BaTb ONpeAeneHns reoMmeTpnyeckux Guryp n NOHATUN, LEMOHCTPUPOBATb NPUMEHEHWNE NOYYEHHbIX
YMeHU B GU3MKe 1 TeXHUKe. ITn cBA3M Hanbonee APKO BUAHbI B TeMax «BekTopbl», « TpUroHomeTpudeckmne
cooTHoweHuna», «Metoa KoopaumHaT» u «Teopema Mudaropa.

Y4ebHbIit Kypc «FeoMeTpua» BKAOYAET Ceaytolme OCHOBHbIE pa3fesibl coaepKaHus: «feomeTpuyeckune
durypbl 1 nx cBoMCcTBa», «M3amepeHne reoMmeTpUIECcKMUX BEAMUYUHY, «[leKapToBbl KOOPAUHATbI Ha MNIOCKOCTUY,
«BeKTOopbI», «ABUKEHMA NNOCKOCTNY, «[TpeobpasoBaHma Nnogo6ma».

Ha n3yyeHune yyebHoro Kypca «feomeTpus» oteogmtca 204 yaca: B 7 Knacce — 68 yacos (2 yaca B Hegento), B 8
Knacce — 68 yacos (2 yaca B Hegento), B 9 Knacce — 68 yacos (2 Yaca B Hegeno).



COOEPHXAHUNE OBYYEHUA
7 KNACC

HayanbHble NOHATMA reomeTpumn. ToUKa, Npamasn, OTpesokK, nyd. Yron. Buabl yrnos. BepTuKanbHble U CMeXHble
yrabl. buccekTpuca yrna. JJlomaHasa, MHOroyronbHuK. MapannenbHOCTb U NepneHaAnKYAAPHOCTb MPAMbIX.

CummeTpuyHble durypbl. OCHOBHbIE CBOMCTBA OCEBON CUMMETPUU. MpUMepbl CUMMETPUM B OKPYKaloLem
mupe.

OCHOBHble NOCTPOEHMA C MOMOLLbIO LIMPKYAA U NMHENKKU. TpeyronbHUK. BbicoTa, meanaHa, buccekrpuca, nx
cBolicTBa.

PaBHOGOeApeHHbIV U PaBHOCTOPOHHUIN TPEYro/IbHUKK. HepaBeHCTBO TPeyro/ibHUKa.
CBolicTBa M NpPU3HaKM paBHObBeApPEeHHOro Tpeyro/ibHuKa. MpuU3HaKku paBeHCTBa TPEYro/ibHUKOB.
CBOIiCTBa M NPU3HaKK NapannenbHbIX NpAmMbIX. Cymma yrioB TpeyrosbHUKa. BHeWHMe yribl TpeyroabHUKa.

MpAMOYronbHbIN TpeyronbHWK. CBOMCTBO MeAMaHbl MPAMOYTO/IbHOTO TPEYrosibHUKa, NPOBEAEHHOM K
rmnoteHyse. MpM3HaKM paBeHCTBa NPAMOYTO/bHbIX TPEYro/bHUKOB. [TPAMOYTo/IbHbIN TPEYrONbHUK C YF10M B
30°.

HepaBeHcTBa B reOMeTpUM: HEPABEHCTBO TPEYro/ibHNKA, HEPaBEHCTBO O AJIMHE IOMaHOoM, Teopema 0
6osblem yrnie 1 6onbluei CTOPOHe TPeyrosbHUKa. NepneHaAnKYAap U HaKNOHHasn.

FeomeTpUYeCcKoe MecTo ToUYeK. BUcceKTpuca yria u cepeguHHbIN NepneHanKYAap K OTpesKy Kak
reomeTpuyeckme Mecrta TOUeK.

OKpPYKHOCTb M KPYr, XOp4a U AnameTp, Ux CBOMCTBA. B3anMHoe pacnonoKeHne OKPYKHOCTM U NPSAMOIA.
KacatenbHas v cekyLasn K oKpyHOCTU. OKPYKHOCTb, BMIMCAHHAA B yro. BnncaHHasa U onmMcaHHan OKPYKHOCTU
TPeyronabHMKa.

8 KNTACC

YeTbipéxyronbHWUKK. Mapannenorpamm, ero NPUsHakm U CBOMCTBA. YacCTHble CyYan napanienorpammos
(npsimoyronbHUK, poMb, KBagpaT), UX NPU3HAKKU U CBOMCTBaA. Tpaneuus, paBHoboKanA Tpaneums, eé CBoOMCTBa U
npu3HakK. NpamoyronbHan Tpaneums.

MeTopa yaBoeHUn meanaHsl. LieHTpanbHana cummeTpusa. Teopema daneca M Teopema 0 NPONOPLMOHANbHbIX
oTpesKax.

CpegHuve IMHUM TPEYroNbHUKA M Tpaneuun. LLleHTp macc TpeyrosibHUKa.

MNopnobue TpeyronbHUKOB, KO3pPMUMeHT noaobus. MNpusHakn Nogobua TpeyrosbHUKoB. NpumeHeHne
nogobua Npu peleHmMm NPakTUYeCcKnx 3agau.

CsolicTBa nnolagen reometpuyeckux ouryp. Dopmybl Ana NNOWAAN TPEYFOAbHMKA, Napaanenorpamma,
pomba n Tpaneuumn. OTHoOWeEHMe naowanei Nnoao6HbIX duryp.

BbluMcieHWe naowaaen TpeyroabHUKOB U MHOTOYrOIbHUKOB Ha KaeTyaTon bymare.

Teopema Mudaropa. MpumeHeHne Teopembl MNudaropa Npu pelweHNn NPaKTUYECKUX 3a4au.



CMHYC, KOCMHYC, TaHTeHC OCTPOro Yraa NPAMOYro/ibHOro TpeyronbHMKa. OCHOBHOE TPUroHOMEeTpUYecKoe
TOXAecTBo. TpuroHomeTpuyeckune pyHkumm yrnos 8 30, 45 1 60°.

BnucaHHbIe 1 LLeHTPasbHbIE YI/bl, YTOA MEXKAY KacaTeslbHOM M XOPL0N. YI/ibl MEXAY XOPAAMU U CEKYLLMMMU.
BrnincaHHble M onNUcaHHble YeTbIPEXYroNbHUKKU. B3aumHoe pacnosioxeHne aByx okpyKHocTel. KacaHue
OKpY*KHOCTEN. ObLLMe KacaTenbHbIe K ABYM OKPYXKHOCTAM.

9 KNACC

CuHyc, KocnHyc, TaHreHc yrnos ot 0 go 180°. OCHOBHOE TPUIFOHOMETPUYECKOE TOXAEeCTBO. Popmybl
npueeaeHus.

PeweHune TpeyronbHUKOB. Teopema KOCMHYCOB M TeOpeMa CUHYCOB. PelleHne NpakTUYeckmx 3azad ¢
MCNO/b30BaHWEM TEOPEMbI KOCMHYCOB M TEOPEMbI CUHYCOB.

MpeobpasoBaHune nogobus. Mogobune coOTBETCTBEHHbIX 9/1€MEHTOB.

Teopema 0 NPOU3BEAEHNN OTPE3KOB XOP/, TEOPEMbI O MPOU3BEAEHNN OTPE3KOB CEKYLLMX, TEOpeMa O
KBagpaTe KacaTeNbHOMN.

BeKTop, ANMHa (MoAyNb) BEKTOPa, COHanpaB/ieHHble BEKTOPbI, MPOTUBOMO/IOXKHO HanpaB/leHHble BEKTOPbI,
KO//IMHEapHOCTb BEKTOPOB, PaBEHCTBO BEKTOPOB, onepaLnn Haj BeKTopamu. PasnoskeHne BeKTopa no Asym
HEeKOo/IMHeapHbIM BeKTopam. KoopanHaTtbl BekTopa. CKanspHoe nponsseaeHne BEKTOPOB, NPUMeHeHne aia
HaxoXAeHWA OAUH U YII0B.

[eKapToBbl KOOPAMHATbLI Ha NIOCKOCTU. YPaBHEHMA NPAMON U OKPYKHOCTU B KOOPAMHATAX, MepeceveHne
OKpPYXKHOCTEW U NpAMbIX. MeToa KOOpAMHAT 1 ero NPUMeHEHMeE.

MpaBWIbHblE MHOTOYrONbHUKW. JIMHa OKPYKHOCTU. [paZycHasn U paguaHHas Mepa yria, BbluncaeHne ganH
AYr OKpyKHOCTen. MNaowaab Kpyra, CEKTOPa, CErMeHTa.

[BUKEHNA NJIOCKOCTU U BHYTPEHHUE CUMMETPUN GUTYP (3N1emeHTapHble NpeacTasaeHus). MapannenbHbli
nepeHoc. MosoporT.



MNMJAHUPYEMBbIE PE3Y/IbTATbl OCBOEHWA NMPOITPAMMBbI YHEBHOIO KYPCA «TEOMETPUA» HA YPOBHE
OCHOBHOI'O OBLLEIO OBPA3OBAHNA

JIMYHOCTHbBIE PE3Y/IbTATDI
JINYHOCTHbIE pe3ynbTaTbl OCBOEHUA MPOrpaMmMbl y4eOHOro Kypca «feomMeTpua» XxapaKkTepusyoTcs:
1) naTpuoTUyecKkoe BOCNUTaHME:

— npoAaBneHnem UMHTepecCa K NpowioMmy U Hactoalemy pOCCVIVICKOVI MaTemMaTukn, LEHHOCTHbIM
OTHOWEHUEM K AO0CTUXKEHNAM pOCCMﬁCKMX MaTeEMATUKOB U pOCCVIl‘/JICKOljl MaTemMaTUyeckom LWKO/bI, K
MCNOJ1Ib30BaHUIO 3TUX ,D,OCTM)KEHMl\;I B APYrnX HayKaxX U NPUKNaaHbIX cd)epax;

2) rpaxxgaHCKoe n AyxXxoBHO-HpPaBCTBEHHOE BOCNUTAHUE!

— TOTOBHOCTbIO K BbINOJIHEHWUIO 06A3aHHOCTENM rpaxgaHMHA U peanu3aunn ero npas, NpeacTaBieHnem o
MaTeMaTHUYEeCKMX OCHOBAX QYHKLIMOHUPOBAHUA Pa3INYHbIX CTPYKTYP, ABNEHWUN, Npoueayp
rpaiaHcKoro oblecTtsa (HanpMmep, BbIGOPbI, ONPOCHI), FOTOBHOCTbIO K 0BCYKAEHNIO 3TUYECKUX
npobnem, cBA3aHHbIX C NPAKTUYECKUM NPUMEHEHUEM AOCTUKEHWUIN HAayKM, OCO3HAHMEM BaXKHOCTMU
MOPaNbHO-3TUYECKUX NPUHLMMOB B AEeATENbHOCTM YYEHOTO;

3) TpyaoBOe BOCNUTAHME:

—  YCTaHOBKOM Ha aKTMBHOE y4acThe B PeLUeHMM NPAKTUYECKUX 33434 MaTeMaTUYECKOM HanpPaBAeHHOCTH,
OCO3HAHWEM BaXKHOCTU MATEMATUYECKOrO 06pa30BaHMA HA NPOTAXKEHUN BCEMN KU3HU ANA YCNELWHON
npodeccMoHabHOMN AeATEIbHOCTU U Pa3BUTUEM HEODXOAUMbIX YMEHWUIA, 0CO3HAHHbIM BbiIbOpoM r
NOCTPOEHNEM UHAMBUAYANbHOM TPAeKTOPMM 06Pa3oBaHMA U KUSHEHHbIX NAAHOB C YYETOM NNYHbIX
NHTEPeCcoB U 06LLLECTBEHHbIX NOTpebHOCTE;

4) 3CTETUYECKOE BOCNUTaHUE:!

—  CNOCOBHOCTbLIO K SMOLMOHAIbHOMY N 3CTETUYECKOMY BOCNPUATUIO MaTEMATUYECKUX 061;EKTOB, 3ajav,
DELUeHMﬁ, paCCV)K,D,EHVIﬁ, YMEHUIO BNAETb MaTEMATUHECKNE 3aKOHOMEPHOCTU B NCKYCCTBE,

5) UEHHOCTM Hay4YHOro NO3HaHUA:

— OopMeHTaumel B AeATeIbHOCTM Ha COBPEMEHHYI0 CMCTEMY HayYHbIX MPeACTaBAEHNI 06 OCHOBHbIX
3aKOHOMEPHOCTAX Pa3BUTUA YeoBeKa, NPUpoabl U 0bwecTBa, NOHMMaHUEM MaTeMaTUUYECKOM HayKK
KaK chepbl YenoBeYECKOM AeATeIbHOCTM, 3Tanos e€ pasBuTMA M 3Ha4YMMOCTU A/1A Pa3BUTUA
UMBUAM3ALMU, OBNAAEHNEM A3bIKOM MAaTEMATUKN U MaTeMaTMYECKOMN Ky/bTypoi KaK cpeacTBOM
No3HaHWA MMpa, oBAaZeHUEeM NPOCTEMILMMMN HaBbIKaMU UCCAEA0BaTEIbCKON AeATENbHOCTY;

6) dM3nyeckoe BocnmTaHne, GOPMUPOBAHUE KyAbTypPbl 340POBbA U 3MOLMOHAABHOTO 61arononyymsa:

—  TOTOBHOCTbIO MPUMEHATb MaTeMaTUYECKMe 3HaHWA B MHTEpecax CBOEro 340P0BbA, BeLeHUA
34,0p0BOro 0bpasa K13HM (340P0BOE NUTAHWNE, CHAaNAHCUPOBAHHbIV PEXUM 3aHATUIN U OTABIXA,
perynapHaa Gu3nyecKas akTMBHOCTb), CGOPMMPOBAHHOCTLIO HaBblKa pedaeKkcum, NpusHaHMem CBOEro
npaBa Ha OLWMBKY M TaKOTO e NpaBa APYroro YeNoBeKa;

7) 3KOon0orn4yeckoe socnmTaHue:



— opueHTauMen Ha NPUMeHEeHNe MaTeMaTUYeCKUX 3HaHWUI ANA pelleHus 3a4a4 B 061acT COXPaHHOCTU
OKpYyKatloLLel cpeabl, NIaHMPOBaHMNA MOCTYMKOB M OLEHKWN UX BO3MOXHbIX NOCAEACTBMIA ANA
OKpY*KatoLLel cpeabl, 0Co3HaHMeM rno6anbHOro XapakTepa 3K0A0rMYecknx Nnpobaem u nyTen mx
peleHus;

8) afanTauma K M3MeHALWMUMCA YCI0BUAM COLMaNbHON U NPUPOAHON cpeabl:

—  TOTOBHOCTbIO K A€NCTBUAM B YCI0BUAX HEONPEAEEHHOCTU, MOBbILEHWIO YPOBHSA CBOEM
KOMMNETEHTHOCTU Yepes NPaKTUYECKYIo AeATe/IbHOCTb, B TOM YMC/Ie YMEHUE YUUTLCS Y APYTUX Nt0AeN,
nprobpeTaTb B COBMECTHOM 4eATENbHOCTU HOBbIE 3HAHWA, HAaBbIKM M KOMNETEHLUMWN M3 ONbITa APYIUX;

—  HeobxoanMocTbo B GOPMMPOBAHNMN HOBbIX 3HAHWUI, B TOM Yncie GopMynnmpoBaTb NLen, MOHATUA,
rmnoTesbl 06 06beKTax U ABMEHUAX, B TOM YMC/IE paHee HEU3BECTHbIX, 0CO3HaBaTb AebULMUTbI
CcOobCTBEHHbIX 3HAHMIN U KOMNETEHTHOCTEN, NAaHUPOBaTb CBOE Pa3BUTUE;

—  CNOCOBHOCTbIO OCO3HABATb CTPECCOBYHO CUTYALIMIO, BOCMPUHMMATb CTPECCOBYIO CUTYaLMIO KaK Bbi30B,
TpebyowWmnit KOHTPMEP, KOPPEKTMPOBATb NPUHMMAEMbIE PeLEeHNn U AelCTBUA, GOPMYIMPOBATL U
OLEHMBATb PUCKK M NocieacTsms, oOpMUPOBaTL ONbIT.

METAMNPEAMETHbIE PE3Y/IbTATbI
Mo3HaBaTenbHble yHMBepcasbHble yuebHble AeiicTBMA
BasoBble slornyeckme gencTemnA:

—  BbIABAATb M XapaKTEPM30BaTb CyLLECTBEHHbIE MPU3HAKN MaTEMATUYECKMX OOBEKTOB, MOHATUN,
OTHOLLEHUI MeXKaY NOHATUAMK, GOPMYINPOBATL ONpeaeseHnn NOHATUN, yCTaHaBIMBATb
CYLLLECTBEHHbIV NPU3HaK KnaccudmKaLlmm, OCHOBaHUA a5 0606LWeHNA U CPaBHEHUSA, KpUTEPUN
NpPOBOAUMOrO aHa/n3a;

—  BOCNPWMHMMaTb, GOPMYIMPOBaTb M NPE06Pa30BbLIBATL CYKAEHMUA: YTBEPANUTENbHbIE U
oTpuuaTenbHble, A4MHUYHbIE, YaCTHbIe U 0bLMe, YCAOBHbIE;

—  BbIABNATb MAaTEMATUYECKME 3aKOHOMEPHOCTU, B3aMMOCBA3M M NPOTUBOPEUNA B PpaKTax, AaHHbIX,
HabAoA4EeHUAX U YTBEPKAEHUSAX, NpeaaaraTe KpUTEPUU ANS BbIABNEHNA 3aKOHOMEPHOCTEN U
NpoTMBOPEUNIA;

—  [Aenatb BbiBOAbI C UCMNO/Ib30BAHUEM 3aKOHOB JIOTUKU, AeAYKTUBHbIX U MHAYKTUBHbIX
YMO3aK/YEHWNI, YMO3aK/IOYEHMUA MO aHAN0TuK;

— pas3bupaTb A0Ka3aTeNbCTBa MAaTEMATUUYECKUX YTBEPKAEHUI (NpAMble U OT MPOTUBHOrO),
NPOBOAUTb CAMOCTOATE/IbHO HEC/IOXHble AOKa3aTeNbCTBa MaTemaTuyecknx GpaKkToB, BbICTPanBaTthb
aprymeHTaumio, NpUBOAUTb MPMMEPbI U KOHTPNPMUMEPbLI, 060CHOBbIBAaTb COBCTBEHHbIE
paccyKaeHus;

—  BblbUpaTb cnocob pelueHns yyebHoM 3a4a4m (CpaBHUBATb HECKO/IbKO BapUaHTOB peLleHus,
BblI6UpaTb Hanbonee NoAXOAALLMIA C YYETOM CaMOCTOATENIbHO BblAe/IeHHbIX KpUTepmes).

basosble nccneposartesibckme ,D,eﬁCTBMﬂ:



—  MCMONb30BaTb BONPOCHI KaK UCCNeA0BaTeNIbCKUA MHCTPYMEHT NO3HaHUA, opmMynnpoBaTb
BONPOChHI, GMKCMpyloLmMe NpoTuBopedne, npobaemy, CaMoCToATE/IbHO YCTaHaBAMBaTb UCKOMOE U
AaHHoe, POpMMPOBaTb MMMNOoTe3Y, apryMeHTUPOBaTb CBOIO MO3ULUIO, MHEHME;

—  MNpOBOAMTb MO CAMOCTOATE/IbHO COCTaB/IEHHOMY MJIaHY HEC/IOXKHbI SKCNEPUMEHT, HebOobLIOe
nccnenoBaHWe No YCTaHOBAEHUIO 0COBEeHHOCTEN MaTemMaTUYeCKoro o6beKTa, 3aBMCUMOCTEN
0b6beKTOB MeKay cobow;

— camocToATeIbHO GopMyIMpoBaTb 0606LLEHNA U BbIBOAbBI MO pe3yabTaTam NposeaEHHOro
Hab o AeHUA, UccnefoBaHNSA, OLEHNBATb AOCTOBEPHOCTb NOJYYEHHbIX pe3y1bTaToB, BbIBOAOB U
0606LeHnI;

— NPOrHO3npoOBaTb BO3MOXHOE Pa3BUTUE NpoLecCa, a TakXKe BblABUIraTb NPeano/IoKeHUnAa O ero
Pa3BUTUN B HOBbIX YCN1OBUAX.

PaboTta c MHpopmauymeit:

—  BbIABASATb HEAOCTAaTOYHOCTb M U3BbITOYHOCTb MHGOPMALUK, AAHHbIX, HEOBXOAMMbIX AN1A pelleHun
3a4auu;

—  BblBUpaTb, aHaAU3MPOBaATb, CUCTEMATU3MPOBATL U MHTEPMNPETMPOBATb MHPOPMALMIO PA3ANUYHBIX
BMA0B 1 GOPM NpeacTaBieHns;

— BblbUpaTb dopMy NpeacTaBAeHUs UHPOPMALUN U UAMOCTPUPOBATL pellaemMble 3a4a4M CXeEMaMMU,
Anarpammamm, MHOM rpadMKom U UX KOMBUHALMAMK;

—  OUEeHWBaTb HAAEKHOCTb MHGOPMALMM MO KPUTEPUAM, NPEONOKEHHBIM YUUTENEM UNN
chOpMYNIMPOBAHHbIM CAMOCTOATEbHO.

KomMyHUKaTUBHbIE YHUBEpPCA/IbHbIE y4ebHble AeNCTBUA:

— BOCNPUHUMATb U d)OpMyIIMpOBaTb CyXA4eHunA B COOTBETCTBUU C YCZIOBUAMU U LLENAMU 06LI.I,EHMF|,
ACHO, TOYHO, F’PAaMOTHO BblpPa*aTb CBOKO TOYKY 3pPeHUA B YCTHbIX N MUCbMEHHbIX TEKCTAX, AaBaTb
NoACHEHMA NO Xo4AYy peweHnA 3a4a4n, KOMMEHTUPOBATb HOHVHEHHbIVI pe3ynbrart,;

— B XoAe obcyKaeHMs 3a4aBaTb BONPOCHI MO CYLWEeCcTBY 06CyKaaemMon TeMbl, Npobaembl, pelaemoit
3a/lauu, BbICKa3bIBATb UAEN, HALLeIeHHbIE Ha NMOWCK peLleHUs, CONOCTaBAATb CBOU CYXKAEHUA C
CYXKOEHUAMM APYIMX YH4ACTHUKOB Ananora, 0bHapyKMBaTb pasanume n CXoACcTBO NO3ULMIA, B
KOpPpPEeKTHOMN popme popmyIMpPoBaTb Pa3HOrNACKUA, CBON BO3PaXKEHMS;

—  MpeAcTaBNATb Pe3y/bTaTbl pelleHus 3a43a4u, SKCNEePUMEHTA, UCCNeL0BaHMSA, MPOEKTa,
CaMOCTOATE/IbHO BbI6MpaTb GOpPMAT BbICTYMNAEHUSA C Y4ETOM 3a4a4 Npe3eHTauumn n ocobeHHocTel
ayauTtopuu;

— MNOHMMATb N NCNOJIb30BATb NPENMYLLECTBA KOMaH,CI,HOVI n MHAMBMAyaﬂbHOﬁ pa6OTbI npu
peweHnn y’~le6HbIX MaTemMaTnyeCknx 3aaauv;

—  MNPUHUMATDL Le/lb COBMECTHOM AeATEeNbHOCTU, NJ1aHMPOBATL OPraHN3aLMIO COBMECTHOM paboTsl,
pacnpenensTtb BuAbl paboT, AoroBapmBaTbhbCs, 06CyKAaTb NpoLecc n pesyabTaT paboThl,
060611aTb MHEHUA HECKOJIbKUX JI0AEN;



y4acTBOBATb B rpynnosbix popmax paboTbl (06cykaeHUA, 0BMEH MHEHUAMM, MO3TOBbIE LUTYPMbI
W Apyrue), BbINOJHATbL CBOIO YacTb paboTbl M KOOPAMHMPOBATb CBOU AENCTBUA C APYrMMM
yneHammn KoMaHApl, OLEHMBaTb KaYecTBO CBOEro BK/1aAa B 06LMIA MPOAYKT MO KPUTEPUAM,
cPOpPMYIMPOBAHHBLIM YYACTHUKAMM B3aUMOLENCTBUA.

PerynaTueHble YyHMBEpCaNbHble yuebHble geicTBna

CaMOODFaHM3aLI,M$|C

CaMOCTOATE/IbHO COCTaB/ATbL M1aH, aNrOPUTM pelleHuns 3a4a4m (MK ero YacTb), BbibUpaTb cnocob
peLeHns C YYETOM MMEIOLLIMXCS PECYPCOB U COBCTBEHHbIX BOSMOXHOCTEN, apryMeHTUPOBaTL U
KOPPEKTMPOBaTb BapMaHTbl peLleHnit ¢ Y4ETOM HOBOWN MHPOPMALMMK.

CaMOKOHTpOI'Ib, 3MOLI,I/IOHaJ'IbeII7I WUHTENNEKT:

BNaaeTb cnocobamm CaMonpoBeEpPKKU, CAMOKOHTPO1A NpoL,ecca U pe3ynbTaTa pelieHna
MaTemaTUyecKom 3a4ayu;

npeaBUaEeTb TPYAHOCTU, KOTOPbIE MOTYT BOSHUKHYTb NPU PeLLeHUN 334341, BHOCUTb KOPPEKTUBbI
B 4eATeIbHOCTb Ha OCHOBE HOBbIX 0BCTOATENLCTB, HANAEHHbIX OLMOOK, BbIABNEHHbIX
TpygHoCTeN;

OLEHMBaTb COOTBETCTBME pe3y/ibTaTa AeATe/IbHOCTM MOCTaBAEHHOM LeIv U YCA0BUAM, OB bACHATb
NPUYNHBI OCTUNKEHUA UNU HEAOCTUKEHUA LeNr, HaXxo4uTb OLMBKY, AaBaTb OLLEHKY
nNpMobpeTéHHOMY OMbITY.

NPEOMETHbIE PE3Y/IbTATbI

K KoHLy 06y4yeHna B 7 Knacce 0byvaroLMiica NoayumT creaytolme npegMeTHble pesyabTaThbl:

PacnosHaBaTb M3y4YeHHble reomeTpuyeckmne Gurypbl, onpeaenatb UX B3aMMHOE pacnosioxeHue, nsobpaxartb

reomeTpuyeckme q)MI'ypr, BbIMOJIHATb YepTeEXKN NO YC/I0OBUIKO 3a4a4N. M3MepFITb JIMHENHbIe U yrnosble

Be/IMYMHbI. PewaTb 334341 Ha BblYUC/IEHME O/INH OTPE3KOB U BEJIMYUH YI/10B.

Oenatb rpybyto OLeHKY IMHENHbIX U YT0BbIX BEIMYMH NPEAMETOB B PeasibHOM KU3HWU, Pa3MEPOB NPUPOAHBIX

06beKToB. Pa3nnyatb pasmepbl 3TMX 06LEKTOB MO NOPALKY BENYMHBI.

CTpOUTb YepTeXKM K reOMETPUYECKUM 3a4a4aM.

Monb3osaTbeA NPU3HakKamu paBeHCTBaA TPEYroJibHUKOB, MCMNOJ1Ib30BaTb MPU3HAKN U CBOWCTBA paBH06e,ﬂ,p6HHbIX

TPeyrosnbHMKOB Npu peweHnn 3agay.

MpoBoagnTb NOrMyecKkme paccyXaeHna ¢ CNoJIb30BaHMEM reOMeTPUYECKMX Teopem.

MNonb3oBaTbCA NPMU3HAKAaMM PaBEHCTBA MPAMOYIO/IbHbIX TPEYro/bHUKOB, CBOMCTBOM mMmeauaHbl, I'IpOBG,CI,éHHOVI

K rMnoTeHy3se NpAMOYyrosibHoOro TpeyrosibHMKa, B peweHnn reomeTpnvecKmnx sagad.

Onpeaenatb NapannenbHOCTb NPAMbIX C MOMOLLbIO Yr10B, KOTOpble 06pasyeT ¢ HUMM cekywaa. OnpeaensTo

napannenbHOCTb NPAMbIX C MOMOLbHO PaBEHCTBA paCCTOHHMVI OT TOYEK O,CI,HOﬁ I'IpFIMOVI A0 ToYeK ,u,pyroﬁ

npAMon.



PewwaTtb 3agaun Ha KneTyaTom bymare.

MpoBognTb BblUMCAEHNA N HAXOAUTb YNCNOBbIE U 6yKBEHHbIe 3Ha4YeHnA yrnos B reomeTpnveCcKkmnx 3aga4dax c
ncnosib3oBaHNeEmM CyMMbl YIrnoB TPEYroJibHMKOB 1 MHOTOYyroJibHUKOB, CBOWCTB yrnos, O6pa3OBaHHbIX npu
nepecevyeHnn AByx napannienbHbIX NPAMbIX ceKyu.l,eﬁ. PewaTtb npaKTMyeCcKme 3a4a4M Ha HaxoXaeHune yrios.

BnageTb NOHATUEM rEOMETPUYECKOTO MECTA TOUEK. YMETb onpesensaTb BUCCEKTPUCY yraa U cepeanHHbIN
nepneHANKYNAP K OTPE3KY KaK reOMeTpuYeckme Mmecta TOYeK.

dopmynnpoBaTb ONpeseneHUsa OKPYKHOCTU U KPYra, XOpAbl U ANamMeTpa OKPYKHOCTM, N0b30BaTbCA UX
CBOMCTBaMU. YMETb NPUMEHSATb 3TU CBOMCTBA NPW pelleHnn 3a4au.

BnageTb NOHATMEM ONUCAHHOM OKON0 TPEYrobHUKA OKPYKHOCTU, YMETb HaXo4uUTb eé LLeHTp. MNob3oBaTbCA
dbaKkTamu 0 TOM, 4TO BUCCEKTPUCHI YINOB TPEYroNbHUKA NepeceKkatoTca B 04HOW TOYKE, U O TOM, YTO
cepeanHHbIe NepneHaAnKYNAPbl K CTOPOHAM TPeyrosibH1Ka NepeceKkatoTcs B O4HOMN TOUKe.

Bnagetb noHATMEM KacaTenbHOM K OKPYXHOCTU, NO/1b30BATbCA TeOPEMOﬁ O nepneHaAnKynapHoCTHn
KacaTeNbHOM U pagunyca, I'IpOBe,CI,éHHOFO K TOYKe KaCaHwuA.

MNonb3oBaTbcA I'IpOCTEVILLIVIMM reoMmeTpnyeCkMmMmm HepaBeHCTBaMun, NOHNMATb UX I'IpaKTW-IECKMﬁ CmblCh.

MpoBOANTL OCHOBHbIE reOMEeTPUYECKUE NOCTPOEHMA C MOMOLLBIO LLUPKYANA U NINHENKN.

K KoHLy 06y4yeHua B 8 Knacce 06y4atoLWmMiAca NOAYUNT Caeaylolime npeameTHble pe3ybTaThbl:

PacnosHaBaTb OCHOBHbIE BUAbI YETbIPEXYrOIbHUKOB, UX 3/1€MEHTbI, N0/1b30BaTbCA UX CBOMCTBAMMW MpU
peLleHnn reoMeTprUYecKmx 3a4au.

anMEHﬂTb CBOWCTBA TOYKM nepecevyeHnAa meanaH TpeyrosibHNKa (LI,EHTpa MaCC) B peweHnn 3agau.

Bnanetb NoHATUEM CpeaHel NMHUN TPEYroNIbHUKA M Tpaneuun, NPUMEHATb UX CBOMCTBA NPU peLleHnm
reomeTpuyeckmx 3agad. NMonbsosatbes Teopemoit Paneca M TeopemMoi 0 MPONOPLUNOHANbHBIX OTPE3KaXx,
NPUMEHATb UX ANA PeLleHMA NPaKTUYECKMX 3a4aY.

MpUMeHATb NPU3HaKKM NoA06UA TPEYroNbHUKOB B PELUEHMM FTeOMETPUYECKMX 3a4aY.

Monb3oBaTbca Teopemoli NMudaropa AnA pelleHmUa reoMmeTPUYECcKMX U NPaKTUYecKnx 3aaad. CTpontb
MaTeMaTMYecKyto Moe/lb B MPaKTMYECKUX 3aa4ax, CaMOCTOATE/IbHO AenaTb YepTEX U HaXxo4uTb
COOTBETCTBYIOLLME A/INHbI.

BnageTb NOHATUAMM CUHYCA, KOCUHYCA M TaHTEeHCa OCTPOTO YA NPAMOYrO/IbHOIO TPEYrosbHMKa.
Monb30BaTbCA STUMM NOHATUAMM OA PELLUEHUA NPAKTUYECKMX 33434,

BbluMcaATb (pasNMyHbIMKM cnocobamm) NoLWaab TPEYrobHMKA U NA0WaAM MHOTOYTobHbIX GUryp (Nosb3ysco,
rae Heobxo4MMo, KanbKynATopom). MPUMEHATb NoAYYEHHbIE YMEHMA B MPAKTUYECKMX 3a4a4ax.

BnageTb NOHATUAMM BMMUCAHHOIO M LIEHTPANbHOIO Yr/1a, MCNOJIb30BaTb TEOPEMbI O BMIMCAHHbIX Yrax, yraax
MeXAY XopAamMm (CEKYLLMMM) U yIIe MeXay KacaTes/IbHOM 1 Xopa0i Npu pelweHMm reoMeTpuyYeckmx 3agad.

BﬂaAETb NOHATUEM ONNCAHHOTIO l-IeTpréXVFOJ'Ile/IKa, NMPUMEHATDb CBOMCTBA OMUCAHHOIO l'IETpréXVFOI'IbHMKa
npu peweHnn 3agay.



MPUMeHATb NoNYyYeHHble 3HaHMUA Ha NPaKTUKE — CTPOUTb MaTeMaTUYECKMe MOAeNN ANA 3a4a4 peasbHoMn
YKMU3HU M NPOBOAUTL COOTBETCTBYIOLLME BbIYMUCAEHWNA C MTPUMEHEHNEM NoA06UA U TPUTOHOMETPUU (MONb3YACD,
roe HeobxoAnMOo, KasibKyaTOPOM).

K KoHLy 06y4yeHua B 9 Knacce 06y4atoLWmMiAca NOAYUNT caeaytolme npeameTHble pe3yibTaThbl:

3HaTb TpUroHoMeTpUYeckmne GyHKLUKU OCTPbIX YFI0B, HaXOAUTb C UX MOMOLLLbIO Pa3MYHbIE S1eMEHTI
MPAMOYrO/IbHOIO TPEYro/IbHMKa («peLleHne NPAMOYTro/bHbIX TPEYrobHUKOBY»). HaxoamTs (c nomoLbio
KaNbKyNATOopa) ANUHbI U YIbl 414 HeTabAMYHbIX 3HaYEHUI.

MNonb3oBaTbcA d)opmynaMM npuneeaeHMA 1 OCHOBHbIM TOUTOHOMETPUNYECKUM TOXKAOECTBOM ANA HAXOXAEHUA
COOTHOLUEHUI mexay TPuroHomeTpnyeCKkMmMmm BeIM4nHamu.

Mcnonb3oBaTb TEOPEMbI CUHYCOB M KOCMHYCOB ANA HaXOXAEHMA PA3/IMYHbIX 31eMEHTOB TPeyroibH1Ka
(«peleHre TpeyronbHUKOBY), NPUMEHATL UX MPU PELIEHUU FeOMETPUYECKUX 3a4au.

Bnagetb NoHATUAMM Npeobpa3oBaHnA Nofobua, COOTBETCTBEHHbIX 3N1eMEHTOB NoA06HbIX Guryp.
Monb30oBaTbCA CBOMCTBAMM NOLOOMA NPON3BObHLIX PUTYP, YMETL BbIYUCAATD AJIMHbBI U HAXOAUTD YI/bl Y
nogo6HbIX puryp. MpUMeHATbL CBOMCTBA N0A006MA B NPaKTUYECKMX 3a4a4ax. YMEeTb NPMBOAMUTL NPUMEpDI
noAo6HbIX Uryp B OKpYKatoLLEM MUpPE.

Monb3oBaTbCA TEOPEMAMM O NPOU3BELEHMUN OTPE3KOB XOP4, O NPOM3BEAEHNN OTPE3KOB CEKYLLMX, O KBagpaTe
KacaTe/ibHOM.

Monb30BaTbCA BEKTOPAMMU, MOHUMATb UX FTEOMETPUYECKNI N GU3NYECKUIN CMBIC/, MPUMEHSTb UX B PELIEHUU
reomeTpuyeckmx u dmsmyeckunx 3agad. NprmeHaTb CKaNApHOe Npon3BeeHNne BEKTOPOB A5 HAXOXAEHMA
OJWVIH 1 YI0B.

Monb30BaTbCA METOA0M KOOPAMHAT Ha NAOCKOCTU, NPUMEHSATD €0 B peLleHNN FTEOMETPUYECKUX U
NPaKTUYeCKMX 3aau.

BnafeTtb NOHATUAMM NPABUABHOFO MHOTOYTrONbHUKA, AMHbI OKPYXKHOCTU, ASIMHbI AYTY OKPYKHOCTU U
pafuaHHOW Mepbl Yrna, YMeTb BbIYMCAATb NIOWAAb Kpyra U ero YacTtei. MpumeHATb NoSyYeHHble YMEHUA B
NpPaKTUYECKMX 3a43a4ax.

HaxoguTb ocu (MK LLeHTPbI) cUMMETPUU GUTYP, MPUMEHATD ABUMKEHWUA MNNOCKOCTU B MPOCTENLINX CYYAAX.

MPUMEHATb NOYYEHHblE 3HAaHWA HA MPAKTUKE — CTPOUTb MaTeMaTUUYECKMe MoAeNn AN 33434 PeanbHoM
}KU3HU 1 NPOBOANTL COOTBETCTBYHOLME BbIYUCNEHMUSA C NMPUMEHEHUEM NOAOOUA U TPUTOHOMETPUYECKUX
bYHKLMIM (Nonb3yAch, rae He0b6X0AMMO, KaNbKyAATOPOM).



TEMATUYECKOE MNJIAHMPOBAHUE

7 KNACC
Konunyectso yacos
DNEeKTPOHHbIe (undposble)

Ne n/n HanmeHoBaHMe pa3genos 1 Tem NPorpammel

Beero KoHTpOoAnbHbIE MpaKTnyeckue obpasoBaTtenibHble pecypchbl

paboTbl paboTbl
1 MpocTenwmne reomeTpudeckne purypbl n nx 14 0 0 bubanorteka LOK
cBoOWcCTBa. MI3amepeHne reoMmeTpuUYecKmx BEAUYNH

2 TpeyronbHWKM 22 1 0 bubanoteka LLIOK
3 MapannenbHble NpAMbie, CyMMma YrnoB TpeyroabHuka | 14 1 0 bubanorteka LLOK
4 OKpY»*KHOCTb 1 Kpyr. [eomeTpuyeckme nocTtpoeHms 14 1 0 bubanoTeka LLIOK
5 MNosTopeHne, 0606LEeHME 3HAHWUI 4 1 0 Bubnnorteka LIOK
OBLUEE KOJTMYECTBO YACOB MO NPOrPAMME 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 K/TIACC

Konuyectso yacos
DNeKTPOHHble (undposbie)
Ne n/n HanmeHoBaHMe pa3aenos 1 TeEm NPOrpammbl
Beero KOHTpOnbHbIE MpaKTnyeckue obpasoBaTtesibHble pecypchl
paboTbl paboTbl
1 YeTbIpEXyroNbHUKN 12 1 0 Bubanoteka LIOK
2 Teopema Paneca 1 Teopema 0 NPONOPLUOHANBbHbIX 15 1 0
bubanoTeka LIOK
OTpe3Kax, Nog0bHble TPEYroNbHUKN
3 Mnowaap. HaxoxaeHne naowagen TpeyroibHMkos u | 14 1 0
Bubaunorteka LLOK
MHOToyronbHbIX uryp. Maowagm nogobHbIX uryp
4 Teopema Mudaropa 1 Hayana TPUroOHOMETPUU 10 1 0 BubanoTeka LLIOK
5 Yrnbl B OKPYXKHOCTW. BnucaHHbIe U ONNCaHHbIe 13 1 0
YeTbIpexyronbHUKKU. KacaTtenbHble K OKPYXKHOCTHU. Bubanoreka LLIOK
KacaHue oKpy»KHoCTe
6 MNoBTOpeHue, 0606LLEHNE 3HAHWNI 4 1 0 Bubanorteka LIOK
OBLLEE KO/TMYECTBO YACOB MO NPOrPAMME 68 6 0



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 KNTACC

Konuuectso vacos
DNeKTPOHHbIe (undposble)
Ne n/n HanmeHoBaHMe pa3genos 1 Tem Nporpammel
Beero KOHTpOAnbHbIE MpakTnyeckme obpasoBaTe/ibHble pecypchl
paboTbl paboTbl
1 TpuroHomeTpuA. Teopembl KOCUHYCOB U CUHYCOB. 16 1 0
bubanoteka LOK
PelweHwne TpeyronbHUKOB
2 MNpeobpasoBaHue nogobma. MeTpuyeckne 10 1 0
Bubaunorteka LLOK
COOTHOLUEHUA B OKPYKHOCTH
3 BekTopbl 12 1 0 BubanoTeka LIOK
4 JeKkapToBbl KOOPAMHATLI HA NNOCKOCTH 9 1 0 Bubanoreka LLIOK
5 MpaBuabHble MHOTOYrONbHUKK. [INMHA OKpYXHOCTM | 8 0 0
N BubanoTeka LIOK
¥ nnowaab Kpyra. BeluncneHume nnowaaen
6 [BUXKeHMa N10CKOCTH 6 0 0 Bubanorteka LLOK
7 MNoBTopeHue, 0606LLEHNE, CUCTEMATU3ALMA 3HAHWU 7 2 0 bubanorteka LLOK
OBLLEE KO/TMYECTBO YACOB MO NPOrPAMME 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

MOYPOYHOE NJTAHMPOBAHUE

7 KNACC
Konunyectso 4acos JaTta DNEeKTPOHHble UNppoBble
n3y4yeHuma obpasoBaTtesibHble pecypchbl
Ne n/n Tema ypoKa y P pecyp
B KOHTpOAnbHbIE MpaKkTnyeckune
cero
paboTbl paboTbl

1 MpocTenne reomeTpuyeckne ob6beKTbI 1 0 0 - bnbanoteka LLOK
2 MHOroyronbHMK, N10MaHas 1 0 0 --- bubnunorteka LIOK
3 CMmerKHble U BEPTUKANbHbIE YI/ibl 1 0 0 - Bubanoreka LLIOK
4 CMmerKHble U BEPTUKANbHbIE YI/ibl 1 0 0 - Bubamoreka LLIOK
5 CMmerKHble U BEPTUKANbHbIE Yr/ibl 1 0 0 - -
6 CMmerKHble U BEPTUKANbHbIE YI/ibl 1 0 0 - -
7 CMmerKHble U BEPTUKANbHbIE Yr/ibl 1 0 0 - -
8 CMmerKHble U BePTUKANbHbIE Yr/ibl 1 0 0 - -
9 N3mepeHune TNHENHBIX U YINI0BbIX BE/IMYUH, 1 0 0 - -

BblYMC/IEHNE OTPE3KOB U YIN0B
10 N3mepeHne NUHENHDIX U YIOBbIX BENNYMH, 1 0 0 - bnbanoteka LLOK

BblUMC/IEHNE OTPE3KOB U YI/10B
11 N3mepeHune NNHENHDIX U YINI0BbIX BEIMYUH, 1 0 0 - -

BblYMC/NEHNE OTPE3KOB U YIN0B



https://m.edsoo.ru/8866c3ea
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866b724

12

Maw\epeHme JIMHEMHBIX U YrnoBbixX BE/IMHUH,
BblHUCNEHNE OTPE3KOB U YIrNnoB

13

MepumeTp M Naowaab GUryp, CoCcTaBNEHHbIX
M3 NPAMOYrONbHUKOB

14

MepumeTp 1 naowagb GUryp, COCTaBAEHHbIX
U3 NPAMOYrOJIbHUKOB

15

MoHAaTMe o PaBHbIX TPEYroJIbHUKaxX U
nepBuYHbIE NPeacCTaB/IeHNA O PaBHbIX

durypax

Bubaunorteka LIOK

16

Tpv Npy3HaKa paBeHCTBa TPEYro/ibHUKOB

Bubaunorteka LIOK

17

Tpv Npy3HaKa paBeHCTBa TPeYro/ibHUKOB

Bubaunorteka LIOK

18

Tpv NpuU3HaKa paBeHCTBa TPeYro/ibHUKOB

Bubaunorteka LIOK

19

Tpv Npy3HaKa paBeHCTBa TPeYro/ibHUKOB

20

Tpv Npy3HaKa paBeHCTBa TPEYro/ibHUKOB

21

Tpv Npy3HaKa paBeHCTBa TPEYro/ibHUKOB

Bubaunorteka LLOK

22

Mpr3HaKK paBeHCTBA NPAMOYTO/bHbIX
TPEYroNbHMKOB

23

Mpr3HaKM paBeHCTBa NPAMOYTOJbHbIX
TPEYro/ibHUKOB

24

CBOMCTBO MeAMaHbl NPAMOYTo/IbHOTo
TPeyro/ibHMKa, NPoBeAEHHOMN K TMNoTeHy3e

bubanorteka LLOK



https://m.edsoo.ru/8866e9ec
https://m.edsoo.ru/8866e88e
https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866ce80

25

CBOMCTBO MeAMaHbl NPAMOYTO/IbHOTO
TPeyro/ibHMKa, NPoBeAEHHOMN K TMNOTeHy3e

26

PaBHo6egpeHHble M PaBHOCTOPOHHUE
TPEYroNbHUKM

bubnunorteka LIOK

27

Mpu3HaKkK 1 ceoicTea pasHob6eapeHHOro
TpeyronbHWKa

Bubaunorteka LIOK

28

MpW3HaKKM 1 cBOMCTBa paBHObeAPEHHOTO
TPeyroibHuKa

Bubaunorteka LIOK

29

Mpu3HaKK 1 cBOMCTBa paBHObePEHHOrO
TPeyroibHuKa

bubnunorteka LIOK

30

HepaBseHcTBa B reomeTpumn

31

HepaBeHcTBa B reomeTpum

Bubaunorteka LIOK

32

HepaBeHcTBa B reomeTpum

33

HepaBeHcTBa B reomeTpum

34

MpAMOYro/ibHbIN TPEYroabHUK C yraom B 30°

Bubaunorteka LLOK

35

MpAMOYro/ibHbIN TPEeyroabHUK C yriom B 30°

36

KoHTponbHasa paboTa no teme
"TpeyronbHukn"

Bubaunorteka LIOK

37

MapannenbHble NpsamMble, UX CBOMCTBA

Bubaunorteka LIOK

38

MNaTtbi noctynat EBknnga



https://m.edsoo.ru/8866ef64
https://m.edsoo.ru/8866ecbc
https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/8866e3a2
https://m.edsoo.ru/8866e26c
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d6fa

39

HakpecT nekalime, COOTBETCTBEHHbIE U
O4HOCTOPOHHME YrNbl, 06pa3oBaHHble Npu
nepecevyeHUn NapasiesibHbIX NPAMbIX
CeKylLLen

Bubaunorteka LIOK

40

HaKpecT nekawme, COOTBETCTBEHHbIE U
OAHOCTOPOHHME YI/bl, 06pa3oBaHHble Npu
nepecevyeHUN NapannenbHbIX NPAMbIX
cekyLien

41

HaKpecT nekawme, COOTBETCTBEHHbIE U
OAHOCTOPOHHME YI/bl, 06pa3oBaHHble Npu
nepecevyeHUN NapannesnbHbIX NPAMbIX
cekyLien

42

HaKpecT nerkawme, COOTBETCTBEHHbIE U
OZHOCTOPOHHME yribl, 0bpa3oBaHHbIe NpU
nepecevyeHUN NapannenbHbIX NPAMbIX
cekyLien

43

HaKpecT nerkawme, COOTBETCTBEHHbIE U
OZHOCTOPOHHME Yr/bl, 06pa3oBaHHble Npu
nepecevyeHUn nNapannesnbHbIX NPAMbIX
cekyLen

bubnunorteka LIOK

44

Mpu3HaK NapannenbHOCTU NPAMbIX Yepes
pPaBEHCTBO PACCTOAHMIN OT TOUYEK OAHOM
NPAMON 4,0 BTOPOW NPAMOM

45

Mpu3HaK NapannenbHOCTU NPAMbIX Yepes
pPaBEeHCTBO PACCTOAHMMN OT TOYEK OLHOM
NpPsMoit 40 BTOPOMN NpamMmoin



https://m.edsoo.ru/8866f3b0
https://m.edsoo.ru/8866f086

46

CymMma yrnoB TpeyronbHUKa

Bubaunorteka LIOK

47

CymMma yrnoB TpeyronbHuKa

Bubaunorteka LIOK

48

BHeLWHWe yrabl TpeyrosbHWKa

Bubaunorteka LLOK

49

BHeLllHMe yrabl TpeyrosibHMKa

50

KoHTponbHasa paboTa no teme
"MapannencHole NpAMble, CyMmMa YrnoB
TpeyrosibHMKa"

Bubaunorteka LIOK

51

OKpYKHOCTb, XOpAbl U ANAMETP, UX CBOMCTBA

Bubaunorteka LIOK

52

KacaTenbHasa K OKpYy»HOCTU

Bubaunorteka LLOK

53

OKpY»XHOCTb, BNMCaHHaA B yron

54

OKpY»XHOCTb, BNMCaHHAA B yron

55

NoHaTHe o TMT, npumeHeHUe B 3a4a4ax

Bubnunorteka LIOK

56

NoHAaTHe o TMT, npumeHeHUe B 3a4a4ax

bubnunorteka LIOK

57

BucceKTpuca u cepeanHHbIN NepneHanKynap
KaK reomeTpuyeckme mecTta Touek

58

OKpY»XHOCTb, OMMCaHHaA OKOJ/I0 TPEYroabHMKa

Bubaunorteka LIOK

59

OKpYKHOCTb, ONMCaHHasA OKO/I0 TPeYrosbHUKa

60

OKpY*KHOCTb, BMNMCAHHAA B TPEYrONbHMK

Bubaunorteka LLIOK

61

OKpY»XHOCTb, BNMCaHHAA B TPEYrOAbHUK



https://m.edsoo.ru/8867103e
https://m.edsoo.ru/88670a62
https://m.edsoo.ru/88670508
https://m.edsoo.ru/8867013e
https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/88670800
https://m.edsoo.ru/8866fe6e
https://m.edsoo.ru/8866fa5e
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866f630

62 MpocTeiwmne 3aga4m Ha NOCTpoeHue 1 - bubamoteka LLIOK

63 MpocTeiwmne 3a4a4m Ha NOCTpPoeHUe 1 - bubamoTeka LLIOK

64 KoHTposibHan paboTa no Teme "OKpyKHOCTb U | 1 --- Bbubamoteka LIOK
Kpyr. FeomeTpuyeckune noctpoeHma"

65 MNMoBTOpeHne 1 0606LEHNE 3HAHUIM OCHOBHbIX | 1 - Bubanoreka LLIOK
MOHATUI N MEeTOA0B Kypca 7 Knacca

66 UTorosas KOHTPO/IbHan paboTa 1 - bubanoteka LLOK

67 MNosTopeHne n 0606LLeHMe 3HAHU OCHOBHbIX | 1 - -
NOHATMIA U METOL0B Kypca 7 Knacca

68 MNosTopeHne n 0606LeHMe 3HaHU OCHOBHbIX | 1 - Bubanoteka LIOK
NMOHATUIM N MEeTOA0B Kypca 7 Knacca

OBLUEE KOJTMYECTBO YACOB MO NPOrPAMME 68



https://m.edsoo.ru/886719bc
https://m.edsoo.ru/886716ec
https://m.edsoo.ru/886715b6
https://m.edsoo.ru/88671462
https://m.edsoo.ru/886712d2
https://m.edsoo.ru/88671188

8 K/TIACC

Konuuyectso yacos SneKTpOoHHbIe undpoBbie
aTa
Ne n/n | Tema ypoka 1l obpaszoBaTenbHble pecypc
Beero KoHTponbHble MpakTnyeckne n3yyeHusn
paboTbl paboTbl

1 Mapannenorpamm, ero npmM3Hakun n cBOMCTBa 1 0 0 - Bubaunoreka LIOK
2 Mapannenorpamm, ero npmM3Hakun n cBOMCTBa 1 0 0 - Bubaunoreka LLIOK
3 Mapannenorpamm, ero npmM3Haku U cBOMCTBa 1 0 0 - Bubaunoreka LLIOK
4 YacTHble cnyyYaun napannenorpammos 1 0 0 - Bubanoreka LLIOK

(npAMoyronbHUK, pomb, KBagpaT), UX NPU3HAKK U

CBOICTBA
5 YacTHble cnyyvyaun napannenorpammos 1 0 0 - Bnbaunoreka LLIOK

(NnpAmMoyronbHUK, pomb, KBagpaT), X NPU3HAKK U

CBOICTBA
6 YacTHble cnyyvau napannenorpammosn 1 0 0 - bubaunoteka LLIOK

(npAMoyronbHUK, pomb, KBagPaT), X NPU3HAKK U

CBOWCTBA
7 Tpaneuma 1 0 0 - Bubaunoreka LIOK
8 PaBHOGOKan 1 NpAMOYrosbHan Tpaneumuu 1 0 0 - Bubaunoreka LLIOK
9 PaBHO6OKan 1 NpAMOYroabHan Tpaneumnm 1 0 0 - Bubaunoreka LLIOK
10 MeTopg yaBoeHna meamaHbl 1 0 0 --- Bubnnoteka LLOK
11 LleHTpanbHaa cummeTtpua 1 0 0 - Bubaunoreka LLIOK



https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672858
https://m.edsoo.ru/8867252e
https://m.edsoo.ru/88672358
https://m.edsoo.ru/8867209c
https://m.edsoo.ru/88671f20
https://m.edsoo.ru/88671dea
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671af2

12

KoHTposibHasA paboTta no Teme "YeTblpéxyronbHMKN"

Bubanoreka LOK

13

Teopema daneca u Teopema o0 NPONOPLNOHANBHBIX
oTpesKax

Bubanoreka UOK

14

CpeZHAa AMHUA TPeyroabHKUKa

bubaunorteka LIOK

15

CpeZHAa AMHUA TPeyroabHKUKa

bubaunorteka LIOK

16

Tpaneuus, eé cpeaHaAn NMHUA

bubaunorteka LIOK

17

Tpaneuus, eé cpeaHAn NUHUA

bnubaunorteka LIOK

18

MponopLyMoHanbHble 0TPE3KU

bubaunorteka LIOK

19

MponopLumMoHanbHble 0TPE3KK

bubaunorteka LIOK

20

LLeHTp macc B TpeyrosibHUKe

bubaunoteka LIOK

21

Mofo6Hble TPeyroabHUKK

Bubanoreka LUOK

22

Tpwv Npu3HaKa Nogobus TpeyroibHUKOB

Bubanoreka UOK

23

Tpwv Npu3HaKa Nogobus TpeyrosibHNKOB

Bubanoreka LOK

24

Tpu NpusHaka nogobuma TpeyrosibHMKOB

Bubanoreka LOK

25

Tpu npusHaka nogobus TpeyronbHNUKOB

26

MpumeHeHWe NoAobuMA NPU peLleHnn NPAKTUYECKUX
3ajau

27

KoHTposbHasA paboTta no Teme "MogobHble
TpeyroabHMKK"

bubaunorteka LIOK



https://m.edsoo.ru/8867445a
https://m.edsoo.ru/8867400e
https://m.edsoo.ru/88673d52
https://m.edsoo.ru/88673bae
https://m.edsoo.ru/88673a78
https://m.edsoo.ru/886738fc
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673064
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88672f38
https://m.edsoo.ru/88672e0c
https://m.edsoo.ru/8867337a
https://m.edsoo.ru/88672c9a

28

CBoiicTBa naoLagen reometTpuyecknx duryp

Bubanoreka LOK

29

dopmybl ANs NNOWAAM TPEYTONbHUKA,
napannenorpamma

Bubanoreka UOK

30

dopmynbl ANs NNOWAAM TPEYrONbHUKA,
napannenorpamma

bubaunorteka LIOK

31

dopmynbl 4NA NAOWAAN TPEYrobHUKA,
napannenorpamma

Bubnanoreka LOK

32

dopmybl ANs NNOWAAM TPEYTONbHUKA,
napannenorpamma

Bubanoreka LOK

33

dopmynbl ANs NNOWAAM TPEYrONbHUKA,
napannenorpamma

bubaunorteka LIOK

34

BbluncneHue nnowanei choKHbIx puryp

Bubnanoreka LOK

35

Mnowaau ¢ouryp Ha KnetyaTon bymare

Bubnanoreka LOK

36

Mnowaau noaobHbIX duryp

37

Mnowaau noaobHbIX duryp

38

3apgaun c NPaKTU4YeCKUM cogepaHnem

bubnanoreka LLOK

39

3apgaun c NPaKTU4YeCKMM cogepaHnem

bubnnoreka LLOK

40

PelueHue 3a4a4 c NOMOLLLbIO MeTOAa
BCiOMoOraTe/ibHOM nJjolaan

Bubnnorteka LLOK

41

KoHTposibHas paboTta no teme "Mnowaab"

Bubnanoreka LOK



https://m.edsoo.ru/8867579c
https://m.edsoo.ru/88674f90
https://m.edsoo.ru/88675684
https://m.edsoo.ru/88675558
https://m.edsoo.ru/8867473e
https://m.edsoo.ru/88674e78
https://m.edsoo.ru/8867542c
https://m.edsoo.ru/88675288
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674860
https://m.edsoo.ru/886745fe

42

Teopema Mudaropa 1 eé npumeHeHune

Bubanoreka LOK

43

Teopema Mudaropa 1 eé npumeHeHne

Bubanoreka UOK

44

Teopema Mudaropa 1 eé npumeHeHne

Bubanoreka LOK

45

Teopema Mudaropa 1 eé npumeHeHne

46

Teopema Mudaropa 1 eé npumeHeHne

47

OnpegeneHne TPUroOHOMETPUYECKUX PYHKLUNA
OCTPOro yrna npsaMoyroabHOro TPEYroabHUKa,
TPUTOHOMETPUYECKME COOTHOLLEHUSA B
NPAMOYro/bHOM TPEYrosibHUKe

Bubnanorteka LOK

48

OCHOBHOE TPUrOHOMETPUYECKOE TOXKAECTBO

Bubanoreka LOK

49

OCHOBHOE TPUrOHOMETPUYECKOE TOXKAECTBO

50

OCHOBHOE TPUFOHOMETPUYECKOE TOMKAECTBO

51

KoHTposibHas paboTta no teme "Teopema MNudaropa u
Hayana TpUuroHomeTpumn"

Bubanoreka LOK

52

BnncaHHble U LEeHTPanbHble YIAbl, YrOa MeXY
KacaTe/NibHOM 1 XxopAaomn

bubaunorteka LIOK

53

BrnvcaHHble M LeHTpasbHbIe YI/bl, YTOA MeXay
KacaTesibHOM M xopaoi

bubnnoreka LLOK

54

BrivcaHHble M LeHTpasbHbIE YI/bl, YrON MeXay
KacaTenbHOM 1 XxopAa0i

Bubanoreka LOK

55

YIbl MEXAY XOPAAMM U CEKYLLMMM



https://m.edsoo.ru/8a141b34
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a1407e8
https://m.edsoo.ru/88675f44
https://m.edsoo.ru/88675d32
https://m.edsoo.ru/88675abc
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675918

56

YIbl MEXAY XOPAAMM U CERYLLUMM

57

BnuncaHHble 1 ONUCaHHble ‘-IETpréXYI'OI'IbHMKM, nx
NMPU3HaKN U CBOWCTBA

Bubanoreka UOK

58

BrnncaHHble M ONUCaHHbIE YETbIPEXYTONbHUKM, UX
NPW3HaKKU 1 CBOMCTBA

bubaunorteka LIOK

59

BnncaHHbIe N ONUCaHHbIe l'IeTbIpéXVFOI’II:Hl/IKl/I, nx
NMPU3HAKN U CBOWCTBA

Bubnanoreka LOK

60

MpuMeHeHMe CBOMCTB BNMCAHHbIX U OMUCaHHbIX
YETbIPEXYrONIbHUKOB NPU PeLleHNn reOMeTPUHECKUX
3agay

61

MprmeHeHMe CBOMCTB BNMNCAHHbIX U OMUCaHHbIX
YeTbIPEXYro/IbHUKOB NPU peLleHnn reomeTpUYecKmnx
3amau

62

B3anMmHOe pacnonoKeHue AByX OKPY>KHOCTEN,
obuime KacatenbHble

bubnnoreka LLOK

63

KacaHue okpy»HocTel

Bubnanoreka LOK

64

KoHTposibHasA paboTa no Teme "Yr/ibl B OKPYKHOCTH.
BnncaHHble M ONUCaHHbIE YeTblPEXYroNbHUKN"

Bubanorteka LOK

65

MoBTOpEeHWe OCHOBHbIX MOHATUIA U METOA0B KypcoB 7
n 8 Knaccos, 0606LeHNe 3HAHUI

Bubanoreka LUOK

66

MoBTOpEeHNe OCHOBHbIX MOHATMIA U METOA0B Kypcos 7
1 8 Knaccos, 0606LIeHMe 3HaHUI

bubaunorteka LIOK



https://m.edsoo.ru/8a141efe
https://m.edsoo.ru/8a141ddc
http://v/
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a140f86

67 NToroean KOHTpoO/IbHaA paboTa 1 --- Bubanoreka LLIOK

68 MNMoBTOpEHWE OCHOBHbIX NOHATUI U MeToa0B Kypco 7 | 1 - Bubaunoreka LLIOK
n 8 Knaccos, 0606LeHNe 3HAHUI

OBLLEE KONTMYECTBO YACOB MO NPOrPAMME 68



http://v/
https://m.edsoo.ru/8a142368

9 KNTACC

Konunyectso 4yacos

Jata DNeKTPOoHHble umdpoBble
Ne n/n | Tema ypoka
Beero KoHTpo/ibHbIE MpakTnyeckue n3yyeHua | obpasoBaTesnbHble pecypchbl
paboTbl paboTbl

1 OnpeaeneHne TPUrOHOMETPUYECKMX QYHKLNI YyrNoB 1 0 0 - Bubanoreka LIOK

ot 0° go 180°
2 dopmynbl npuseseHUs 1 0 0 - ---
3 Teopema KOCMHYCOB 1 0 0 bubanorteka LLOK
4 Teopema KOCUMHYCOB 1 0 0 --- -
5 Teopema KOCUMHYCOB 1 0 0 --- bubanoteka LOK
6 Teopema cuHycoB 1 0 0 --- bubanoteka LOK
7 Teopema cnHycos 1 0 0 - -
8 Teopema cnHycos 1 0 0 - -
9 HaxorgeHne ganH CTOPOH U BENIYKH Y108 1 0 0 - bubanoteka LOK

TPEYroJibHUKOB
10 PelweHwne TpeyronbHUKOB 1 0 0 --- Bubanorteka LLOK
11 PeweHwe TpeyronbHUKOB 1 0 0 - bubanoTeka LIOK
12 PeweHwe TpeyronbHNKOB 1 0 0 - bubanoTeka LLIOK
13 PelweHwne TpeyronbHUKOB 1 0 0 --- bubanoteka LOK



https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a1424bc

14

I'IpaKTqucr(oe npunmeHeHne Teopem CMHyCcoB U
KOCUHYyCOB

Bubaunorteka LOK

15

MpaKTUYeckoe NpUMeHeHne TeoPeM CUHYCOB U
KOCUHYCOB

16

KoHTposnbHan paboTta no teme "PelueHne
TpeyrosbHuUKoB"

Bubaunorteka LLIOK

17

MoHsATMe o NpeobpasoBaHMM NoLo6UA

Bubaunorteka LOK

18

CooTBETCTBEHHbIE 31€MEHTbI NOA0OHBIX PUTYP

Bubaunorteka LLOK

19

CooTBETCTBEHHbIE 3/1€EMEHTbI NOAOOHBIX PUTYP

20

Teopema o Nnpon3BeeHMM OTPE3KOB XOpa, Teopema o
Npou3BeLEHUM OTPE3KOB CEKYLLMX, TEOPEMA O
KBaZpaTe KacaTesbHOM

Bubaunorteka LLOK

21

Teopema 0 Npou3BeAeHNN OTPE3KOB XOpA, Teopema o
Npou3BEAEHUN OTPE3KOB CEKYLLMX, TEOpeMa 0O
KBaJpare KacaTe/IbHOM

Bubaunorteka LLOK

22

Teopema 0 Npou3BeAeHMM OTPE3KOB Xopa, Teopema O
NpoM3BeAeHUN OTPE3KOB CEKYLLMX, Teopema O
KBagpaTe KacaTeNbHOM

bubanoreka LLOK

23

MpmeHeHMe Teopem B pelleHNN reoMeTprUYecKux
3afau

Bubaunorteka LOK

24

MpUMeHeHne Teopem B peLleHUM reoMeTPUYECKMNX
3agau

bubanoreka LLOK



https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a142c3c

25

MpmeHeHMe Teopem B pelleHNN reoMeTpUYecKux
3amau

Bubaunorteka LOK

26

KoHTposnbHanA pabota no teme "lMpeobpasoBaHue

nogobua. MeTpnyeckme COOTHOLIEHUA B OKPYKHOCTK"

bubanoreka LLOK

27

OnpeaeneHne BeKTOPoB. Prsnyecknin n
reoMeTpUYecKuii CMbIC/1 BEKTOPOB

Bubaunorteka LLIOK

28

CnoxeHue un BbluMTaHME BEKTOPOB, YMHOXEHNE
BEKTOpPa Ha 4yncno

Bubaunorteka LOK

29

CnoxeHue n BbluMTaHME BEKTOPOB, YMHOXeEHNe
BEKTOpPa Ha Yncno

bubanorteka LLOK

30

CnorkeHune u BblYMTaAHNE BEKTOpPOB, YMHOXeHne
BEKTOpPa Ha 4ncno

31

PasnoxeHue BEKTOpPa No ABYM HEKOJI/TMUHEAPHbIM
BEKTOpam

32

KoopauHaTbl BeKTOpa

bubanorteka LLOK

33

CKansipHoe npounsBeaeHne BEKTOPOB, ero
NPUMEHEHWE ANSA HAaXOXKAEeHUA AJIUH U YTN0B

bubanoreka LLOK

34

CKanapHoe npounsseaeHne BEKTOPOB, ero
NpYMeHeHWe AN HAaXOXKAEeHWUA ANVH U YII0B

Bubaunorteka LLOK

35

PeweHwe 3aga4 c nomoLbo BEKTOpPOB

Bubaunorteka LOK

36

PeweHwe 3aga4 c nomoLbo BEKTOpPOB

Bubaunorteka LOK



https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144578

37

MprMeHeHMe BEKTOPOB ANS pelleHus 3a4a4 GU3MKK

38

KoHTposbHasA paboTta no Teme "BekTopsb!"

Bubaunorteka LLOK

39

ﬂ,eKapTOBbl KOOPAWHATbl TOYEK HA NZTIOCKOCTU

40

YpaBHeHWe npamoi

Bubaunorteka LLOK

41

YpaBHeHMe Npamoit

42

YpaBHeHue OKPYXHOCTH

Bubaunorteka LLOK

43

KoopanHaTbl TO4eK NepeceyeHms OKPYKHOCTU U
npsimoi

Bubaunorteka LLOK

44

MeTop, KOOpAWHAT Npu pelwleHnn reomeTpnyeckmnx
3a4a4, NPakKTUN4YeCKnX 3ada4

45

MeToa KoopaMHaT NpU peleHnn reoMeTprUUYECcKnX
33434, NPaKTUYECKNX 3aaa4

46

MeToga, KoopaMHaT NpU peLeHnn reoMmeTpruYecKnx
3a/ia4, NPAKTUYECKMX 33434

47

KoHTposbHasA paboTta no teme "[eKkapToBbl
KOOpAMHATbI Ha nnocKkocTn"

bubanorteka LIOK

48

MpaBunbHble MHOTOYTrOJIbHUKW, BblIYUCAEHUE NX
3/1eMeHTOB

Bubnunoteka LIOK

49

Yucno 1. JarHa OKpYXKHOCTH

Bubaunorteka LLOK

50

Yucno . JanHa OKpy*KHOCTH

Bubaunorteka LLOK



https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a145b08

51

[NVHA oy OKPY»KHOCTU

52

PaanaHHas mepa yrna

Bubaunorteka LLOK

53

Mnowaab Kpyra, CEKTOPa, CerMmeHTa

Bubaunorteka LOK

54

Mnowaab Kpyra, CEKTopa, CermeHTa

Bubaunorteka LLOK

55

Mnowaab Kpyra, CEKTOpa, CermeHTa

Bubaunorteka LLOK

56

MNMoHATHe O ABUXeHNN NNOCKOCTU

Bubaunorteka LLOK

57

MapannenbHblil nepeHoc, NoBopoT

Bubaunorteka LLOK

58

MapannenbHblil nepeHoc, NoBopoT

Bubaunorteka LLOK

59

MapannensvHbIl NepeHoc, NOBOPOT

60

MapannenoHblli NepeHoc, NOBOPOT

61

MpYmeHeHWe ABUKEHUI NPU peLleHnn 3a4ay

Bubaunorteka LLOK

62

KoHTponbHan paboTta no Temam "lMNpasBuibHble
MHOTOYroNbHUKN. OKPYKHOCTb. [1BUKEHUA
naockoctun"

63

MosTopeHue, o60bLLeHMe, CUCTEMATU3ALMA 3HAHMIA.
N3mepeHune reoMmeTpruUecKnx BeIMUNH. TpeyronbHUKK

bubanorteka LLIOK

64

MNoBTopeHue, 0606LLEHNE, CUCTEMATM3ALMA 3HAHWUA.
MapannenbHble U NepneHauKyAapHbie NpsAmble

Bubaunorteka LLOK

65

MoBTopeHue, 0606LLEHNE, CUCTEMATM3ALMA 3HAHWUIA.
OKPY*KHOCTb M Kpyr. FfeomeTpuyeckme NocTpoeHus.



https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a14714c

Yribl B OKPYKHOCTM

66 MoBTopeHue, 0606LLEHNE, CUCTEMATM3ALMA 3HAHWUIA. 1 - -—-
BnuncaHHbIe M ONMUCaAHHbIE OKPYMKHOCTU
MHOTOYro/IbHNKOB
67 NToroBasa KOHTpObHanA paboTa 1 - bubanoteka LLOK
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OBLLEE KOJTMHECTBO YACOB MO NMPOrPAMME 68 ---
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NPOBEPAEMbIE TPEBOBAHUA K PE3Y/IbTATAM OCBOEHWA OCHOBHOM OBPA30BATE/IbHOM MPOTPAMMDbI

7 KNACC
Kog nposepsiemoro | MpoBepsemble NpeameTHbIe Pe3ybTaTbl OCBOEHMA OCHOBHOM 06pa3oBaTeIbHOM
pe3ynbTaTta nporpammbl OCHOBHOrO 06uero o6pasoBaHusA
6 FeomeTpua
PacnosHaBaTb M3y4eHHble reomeTpuyeckme Gurypol, onpesenaTb NX B3aMMHOE
6.1 pacnonoxeHune, M3obparkaTb reomeTpryeckmne Gurypbl, BbINOJHATb YEPTEKM NO
' YCNOBUIO 33Za4M. M3mepATb IMHENHbIE U YIN0Bble BeNYMHbI. PewaTtb 3a4a4m Ha
BblYMC/IEHME AJINH OTPE3KOB M BEINYMH YI/10B
Jenatb rpybyto oueHKY IMHENHbBIX U YTN0BbIX BEANYMH NPEeSMETOB B peasibHOM
6.2 KM3HW, PasmepoB NPUPOLHbIX 06beKTOB. Pa3sinyatb pasmepbl STUX 06LEKTOB NO
NopAAKy BE/INYMHDI
6.3 CTpOoUTb YepTeXKN K reOMETPUYECKMM 334a4am
6.4 Monb3oBaTbCcA NPU3HAKaMM PAaBEHCTBA TPEYrO/IbHUKOB, MCNOAb30BaTb MPU3HAKK U
' CBOWCTBA paBHObeApEHHbIX TPEYrONbHUKOB NPU pelleHnn 3a4au
6.5 MpoBOANTb NOTMYECKME PACCYKAEHMA C UCNONb30BAaHUEM FEOMETPUYECKUX TEOPEM
Monb30BaTbCcA NPM3HAKaMM PABEHCTBA NPAMOYTO/IbHbIX TPEYroNbHUKOB, CBOMCTBOM
6.6 MeAunaHbl, NPoBeAEHHOM K TMNOTEHY3€ NPAMOYIo/IbHOrO TPEYroNbHWKA, B peLleHnm
reomeTpuyecKkux 3agau
Onpepnenatb NapannenbHOCTb NPAMbIX C MOMOLLBIO YFN0B, KOTOPble 06pasyeT ¢ HUMHK
6.7 cekywan. OnpenenATb NapannenbHOCTb NPAMbIX C MOMOLLbIO PAaBEHCTBA PACCTOAHMUM
OT TOYEK O4HOM NPAMOM 4,0 TOYEK APYroi NPsMoii
6.8 PewaTtb 3agaum Ha KnetyaTon bymare
MpoBOANTb BbIMUCAEHWA N HAXOAUTb YNC/IOBbIE U OYKBEHHbIE 3HAYE€HUA YI/10B B
reomMeTpmyecKkmnx 3aga4vax c UCMoJib30BaHNEM CYMMbI YI10B TPEYro/IbHUKOB U
6.9 MHOTOYro/bHUKOB, CBOMCTB Y108, 06pa30BaHHbIX NPU NepeceyeHnn Asyx
napannenbHbIX NPAMbIX CeKyLLel. PelwaTb NpakTUYecKkme 3a4a4m Ha HaxoXaeHne
yrnos
6.10 BnageTb NOHATMEM reOMEeTPUYECKOrO MecTa ToUeK. YMeTb onpesenatb buccekTpumcy
' yria v cepeanHHbIN NepneHAnKyNap K OTPE3KY KaK reomMeTpuyYeckne mecta Todek
6.11 dopmynnpoBaTb ONpeseneHna OKPYKHOCTU W KPyra, XOpabl M ANaMETPA OKPYKHOCTH,
' No/Ib30BaTbCA UX CBOMCTBAMM. YMETb NPUMEHATb 3TN CBOMCTBA NPU peLleHnmn 3a4a4
BnageTb NOHATMEM OMUCAHHOM OKOJIO TPEYFrO/IbHUKA OKPYKHOCTU, YMETb HaX0AUTb eé
6.12
ueHTp. Nonb3oBaTbca GpakTaMm O TOM, YTO BUCCEKTPUCHI YI/I0B TPEYrONbHMKA
nepecekalTcsa B O4HON TOYKE, U O TOM, YTO CepeauHHble NepneHauKyaAapbl K




CTOPOHAM TPeYrosibHUKa NepecekatoTca B 04HOM TOUKe
6.13 BnageTb NOHATMEM KacaTeNIbHOM K OKPYXKHOCTHW, N0/Ib30BaTbCA TEOPEMOI O
' nepneHANKYNAPHOCTM KacaTe/IbHOM M paauyca, NPoBeAEHHOIO K TOUYKe KacaHuA
6.14 Monb30BaTbCA NPOCTENLLMMU FTEOMETPUYECKMMWN HEPABEHCTBAMM, MOHUMATb MX
' MPaKTUYECKMIA CMbICA
6.15 MpoBOANTb OCHOBHbIE FTEOMETPUYECKNE NOCTPOEHMA C MOMOLLBIO LLUPKYA U INHENKK
8 KNACC
Kog nposepsemoro | Mposepsembie NnpeameTHble pe3ynbTaTbl OCBOEHMA OCHOBHOM 06pa3oBaTe/ibHOM
pe3ynbTaTta nporpammbl OCHOBHOrO 06LLero 06pa3oBaHuUs
6 feomeTpua
6.1 Pacno3HaBaTb OCHOBHbIE BUAbI YETbIPEXYTO/IbHUKOB, UX 3/1EMEHTbI, N0/1b30BaTLCA UX
' CBOMCTBAMM MpPU peLleHnm reoMmeTpmyeckunx 3agad
6.2 MpUMEHATb CBOMCTBA TOUYKM NepecevyeHns meamaH TpeyroibHUKa (LLeHTpa macc) B
' peleHnn 3aJa4
BnaseTb NOHATUEM CPeAHEN NMHUN TPEYTONbHUKA U TPaneumm, NPUMeHATb UX
6.3 CBOICTBA MPU peLleHnn reoMeTpmuyeckmx 3agad. NMonbsosatbea Teopemoit Paneca u
' TEOPeMOM 0 MPOMNOPLUNOHANBHbBIX OTPEe3Kax, MPUMEHATb UX 1A peLleHns
NPaKTUYEeCKUX 33434
6.4 MpUMeHATb NPMU3HaKM NoA0bMA TPeyroNbHUKOB B peLleHNM reoOMeTPUYECcKUX 3a4au
Monb3oBaTtbcs Teopemont Mnudaropa ANA peLeHns reoMeTPUYECKUX N NMPAKTUUYECKUX
6.5 3aga4y. CTpouTb MaTeEMaTUYECKYIO MOAE/b B MPAaKTUYECKMX 3a4a4aX, CAMOCTOATE/IbHO
[enaTb YEePTEXK M HAXOAUTb COOTBETCTBYHOLWME A/INHDI
6.6 BnaseTb NOHATUAMM CUHYCA, KOCMHYCA M TaHFeHCca OCTPOro yraa NPAMOYFrO/IbHOMO
' TpeyrosbHMKa. Moab30BaTbCA 3TUMM NMOHATUAMM ANA PELUEHMA NPAKTUYECKUX 3343y
BbluncnaTh (pa3nnyHbiMu cnocobamm) naolanb TPeyrosibHUKa 1 naowaan
6.7 MHOTOYronbHbIX GUryp (Nonb3yach, rae HE0HXOANUMO, KaNbKyAATOPOM). MpUMeEHATD
NoJsly4YeHHble YMEHUA B NPAKTUYECKUX 3a4a4ax
BnaseTb NOHATUAMM BMUCAHHOTO W LLEHTPAIbHOTO YI/1a, UCNONb30BaTb TEOPEMbI O
6.8 BMUCAHHbIX YIAaxX, YrAax Mexay XopAamu (CEKYLLMMU) U yrne MexKay KacaTelbHOM U1
XOpPAON NpU pelleHnm reoMeTpmnYeckmx 3asau
6.9 BnageTb NOHATMEM ONUCAHHOTO YETbIPEXYroNbHMKA, MPUMEHATb CBONCTBA
' OMMUCAHHOTO YEeTbIPEXYFO/IbHUKA MPU peLleHnm 3a4a4
6.10
MpuMeHATb NONyYeHHble 3HaHMA Ha NPaKTUKe — CTPOUTb MaTeMaTUYecKue MoLenm




ONA 33434 peanbHON XU3HU U NPOBOAMUTL COOTBETCTBYIOLLME BbIYMCAEHUSA C
npumeHeHnem Nnogobusa U TPUroHomeTpuu (NoNb3yAch, rae Heobxoanmo,
Ka/NbKyNATOPOM)

9 KNTIACC

Koz nposepsiemoro
pesynbTaTa

MpoBepsemble NpegMeTHble pe3y/ibTaTbl 0CBOEHMSA OCHOBHOM 06pa3oBaTe/ibHOM
nporpammbl OCHOBHOrO 0bLLero o6pasoBaHma

feomeTpuna

6.1

3HaTb TpMroHomeTpuyeckme GYHKLUN OCTPbIX Y08, HAXOAUTb C UX MOMOLLLbIO
pa3/INyHbIE 3/1IEMEHTbI NMPSMOYIOJIbHOFO TPEYro/ibHMUKa («peLleHne NPSIMOYroJibHbIX
TPeyronbHMKOB»). HaxoAnuTb (C MOMOLLbIO Ka/ibKyNaATopa) ANMHbI U YIAbl ANA
HeTabIMYHbIX 3HAYEHWI

6.2

MNonb3oBaTbCA cbopmynaMM npmeeageHNAa 1 OCHOBHbIM TOPUTOHOMETPUYECKUM
TOXAEeCTBOM ANA HaxoXaeHua COOTHOLUEHUM mexay TpuroHomeTpuyecknumm
BeNNYNHaAMU

6.3

Mcnonb3oBaTb TEOPEMbI CUHYCOB M KOCMHYCOB A1 HAXOXKAEHUSA Pa3/INYHbIX
3/1IEMEHTOB TPEYro/ibHMKa («peLleHne TPeyroNbHUKOB»), NPUMEHATb X NPU PeLLEeHMM
reoMeTpuyYecKnx 3agad

6.4

BnageTtb NoHATMAMM Npeobpa3oBaHma NoLobusA, COOTBETCTBEHHbIX 3/1IEMEHTOB
nofo6HbIx duryp. Monb3oBaTbCA CBOMCTBAMM NOZ06MA NPOU3BObHLIX GUTYP, YMETb
BbIYUCAATb AJMHbI M HAXOAUTb YIAbl Y NoA06HbIX uryp. MpuMeHATb CBOICTBA
nogobus B NpakTMYECKUX 3a4a4ax. YMeTb NPUBOAUTbL NpUMepPbl NoA0bHbIX duryp B
OKpY*KatoLem mupe

6.5

Monb30BaTbCA TEOPEMAMM O NPOU3BEAEHMM OTPE3KOB XOpA, O NPOMU3BEeSEHUM
OTPE3KOB CeKyLLMX, O KBagpaTe KacaTe/ibHoW

6.6

MNonb3oBaTbCA BEKTOpPamMu, NOHNUMATb UX I'EOMETpVI'-IECKVII‘;I n (1)VI3VI‘-IECKVII‘;I Cmblich,
NMPUMEHATDL UX B peUEHUN TEOMETPUHECKUX U d)M3Ml-IECKVIX 3adad. anMeHﬂTb
CKanAapHoe nponssegeHne BEKTOPOB AN1A HaXOXKAeEHUA ONUH U YTNOB

6.7

Nonb3oBaTbCA METOAOM KOOPAWHAT Ha NJOCKOCTU, NPUMEHATb €ro B pelleHnun
reomeTpmnyeckmnx n NpakTn4yeCcKkmnx sagad

6.8

Bnagetb NOHATUAMM NPABUIBHOIO MHOTOYTrONbHUKA, AJIMHbI OKPYKHOCTU, AJMHbI AYTH
OKPYXHOCTU U pa,u,maHHoﬁ Mepbl yrna, yMeTb BbIYUCAATb NoWaab Kpyra u ero yacren.
MpumeHATb NONYYEHHble YMEHUA B NPAaKTUUYECKUX 3aja4ax

6.9

HaxoauTb 0CU MK LEHTPLI CUMMETPUK GUTYP, MPUMEHATL ABUMKEHWUA NNOCKOCTU B
NPOCTENLUMX CAy4anx

6.10

MpumeHATb NONYYEHHbIe 3HAHUA HA NPAKTUKe — CTPOUTb MaTeMaTUUYECKMe MO4EeNN
AnAa 3anad peaanoﬁ HKN3HU N NPOBOAUTL COOTBETCTBYHOWMNE BbIYUC/IEHNA C




NpMMeHeHeM NoLobus 1 TPUroHoMeTpuYeckux GyHKLMI (Nonb3yscs, rae
Heob6X0A4MMO, Ka/lbKyNSTOPOM)




MPOBEPAEMBbIE 9/IEMEHTbI COOEPXKAHNA

7 KNACC
Kog, MpoBepsaeMblli 31eMeHT coaepKaHuA
6 FeomeTpua
HayanbHble noHATMA reomeTpumn. TOUKa, NpAMasn, OTPE30K, /yd. Yroa. Buabl yrnos.
6.1 BepTuKanbHble U cMeKHble yrabl. BuccekTpuca yrna. JlomaHasa, MHOFOYrOJIbHUK.
MapannenbHOCTb M NepneHAUKYAAPHOCTb NPAMBIX
6.2 CummeTpuyHble purypbl. OCHOBHbIE CBOMCTBA OCEBON CUMMETPUU. [TpUMepbl CUMMETPUN B
' OKpy»Katowem mupe
6.3 OCHOBHbIE NOCTPOEHMA C MOMOLLbIO LMPKYAA U IMHENKKU. TpeyronbHUK. BbicoTa, meanaHa,
' buccekTpuUca, UX CBOMCTBA
6.4 PaBHOGeApPEHHbIN M PAaBHOCTOPOHHUI TPEYro/ibHUKKU. HepaBEHCTBO Tpeyro/ibHMKa
6.5 CBolicTBa M NPU3HAKM paBHObeAPEHHOro TpeyrosbHUKA. MpU3HaKK paBeHCTBa
' TPeyronbHUKOB
6.6 CBoicTBa M NPU3HaKM NapannenibHblx NPAMbIX. CyMMa yrnoB TpeyrosibHUKa. BHelWwHWe yrbl
' TpeyronbHuKa
MpAMOYronbHbIA TpeyroabHUK. CBOMCTBO MeaMaHbl MPAMOYTro/IbHOIO TPEYrobHUKA,
6.7 npoBeAEHHOM K runoTeHy3e. [NprU3HaKu paBeHCTBA NPAMOYFO/IbHbIX TPEYro/IbHUKOB.
MpAamoyronbHbI TPeyronbHUK ¢ yrnom s 30°
6.8 HepaBeHcTBa B reOMETPUN: HEPABEHCTBO TPEYro/sibHWKa, HEPABEHCTBO O AJIMHE NTOMaHOW,
' TeopeMa o H6osbliem yrie n 60/blIEN CTOPOHE TPEYroNbHUKA. NepneHaMKyAAp U HaKNOHHaA
6.9 leomeTpuyeckoe MecTo ToueK. brccekTpumca yrna n cepeguHHbIN NEPREHAMKYNAP K OTPE3KY
' KaK reomeTpuyecKkne mecrta Todek
6.10 OKpYXHOCTb M KpYr, XOpAa U AnameTp, Ux CBOMCTBa. B3anmHoe pacnonoxKeHne oOKpy»KHOCTU
' 1 npamoit. KacatenbHan 1 CeKyLaa K OKPYKHOCTH
6.11 OKpy»XHOCTb, BNMCaHHaA B yroa. BnncaHHaa 1 onmMcaHHana OKPY*KHOCTU TpeyrosibHUKa
8 KNIACC
Kog MpoBepsieMbIit SNeMEHT CoAeprKaHuA
6 FeomeTpua
6.1 YeTbIpEéxyronbHUKK. Mapannenorpamm, ero npuUsHaKM 1 CBOICTBA
6.2 MpsamoyronbHUK, pomb, KBaZpaT, X NPU3HaKK U CBOMCTBA




6.3 Tpaneuun, paBHoboKan Tpanewumn, eé CBOMCTBa U NpuU3HaKu. MpamoyrosbHas Tpaneums
6.4 MeTog, yaBoeHna megmatbl. LleHTpanbHaa cummetpusa. Teopema Paneca n Teopema o
' NPONOPLUNOHANbHbBIX OTPe3Kax
6.5 CpegHue AMHWUKU TpeyronbHUKa 1 Tpaneuuun. LleHTp macc TpeyronbHUKa
6.6 Moaobue TpeyronbHUKOB, KOadpduuneHT nogobusa. MNpusHakm Nofobma TPeyronbHUKOB.
' MpumeHeHne Nogobua Npu peleHnn NPaKTUYECKUX 3a4au
6.7 dopmynbl ANA NAOWAAN TPEYIONbHMKA, Napananenorpamma, pomba n Tpaneymm
6.8 CeolicTBa naowagen reometpmyeckmx ¢uryp. OTHoweHMe naolwaaen nogobHbIx puryp
6.9 BbluncneHue nnowaaeit TpeyronbHMKOB M MHOTOYro/IbHUKOB Ha KneTtdyaTon bymare
6.10 Teopema Muoaropa. MpumeHeHne Teopembl NMudaropa Npu peleHnn NPaKTUYECKMX 3a4a4
6.11 CWHYC, KOCMHYC, TAaHreHC OCTPOro yraa NPAMOYro/ibHOro TpeyronbHuKa. OCHOBHOe
' TPUTOHOMETPUYECKOE TOXKAECTBO. TpUroHomeTpuyeckme ¢dpyHKumnm yrnos B 30°, 45° n 60°
6.12 BnuncaHHbIe U LLeHTPanbHbIe YIbl, YTON MeXAY KacaTesIbHOM U XOpAoi. Yiibl Mexay
' XOpAaMU U CeRyLLMMU
6.13 BrnncaHHble M1 ONUCAHHbIE YeTbIPEXYTONbHUKN
6.14 B3auMHoOe pacnonoeHue AByx OKpy*KHOCTel. KacaHue okpyxHocTei. ObLmne KacaTenbHble
' K ABYM OKPYXHOCTAM
9 KNNACC
Kog MpoBepsiemblit IN1eMEHT coaeprKaHuA
6 feomeTtpua
6.1 CuHyc, KOCMHYC, TaHreHc yrnos oT 0 Ao 180°. OCHOBHOE TPUFOHOMETPUYECKOE TOXKAECTBO.
' dopmynbl npuseseHUs
6.2 PeweHune TpeyrosbHMKOB. Teopema KOCMHYCOB M TeOpemMa CMHYCOB. PelleHre npakTU4ecKkmnx
' 3a4a4 C UICNONb30BAHMEM TEOPEMbl KOCUHYCOB U TeOpemMbl CUHYCOB
6.3 MpeobpasosBaHune Nnogobus. Moaobre cOOTBETCTBEHHbIX 3/1EMEHTOB
6.4 Teopema o0 npousBeaeHUM OTPE3KOB Xopa, TeoOpembl O NPOU3BELEHUN OTPE3KOB CEKYLLMUX,
' Teopema O KBaZpaTe KacaTesibHOM
6.5 BeKkTop, AnnHa (Mogynb) BEKTOPA, COHanpaB/ieHHbIe BEKTOPbI, MPOTUBOMOJIONKHO
HanpaBJ/ieHHble BEKTOPbI, KOJI/IMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, ONepaunn Haz,




BEKTOpamu. PasnoxeHune BEKTOpPa No ABYM HEKOJI/IMHEAPHbLIM BEKTOPaAM

KOOp,EI,MHaTbI BEKTOpa. CKaﬂﬂpHOE npon3sseneHMe BEKTOPOB, NPpUMeEHEHNE ANA HaXOXAEHUA

6.6
O/VH 1 yrnoBs

6.7 JeKkapToBbl KOOPAMHATBI HA NAOCKOCTU. YpaBHEHUA NPAMOM U OKPYKHOCTU B KOOPAMHAaTaX,

' nepeceyeHne OKPYKHOCTEN N NpAMbIX. MeTog, KOOPAMHAT U ero NPUMEHeHue
6.8 MpaBuabHble MHOTOYrONbHUKMK
6.9 [OnvHa oKpyxHocTU. MpagycHasa 1 pagnaHHan mepa yrna, BbluMcieHne AJANH Ayr OKPY*KHOCTeMN
6.10 MNnowaab Kpyra, cekTopa, cermeHTa
6.11 [BUXKEHNA NNOCKOCTU U BHYTPEHHME CUMMETPUM GUryp (31eMeHTapHble NPeaCcTaBAeHUs).

MapannensHbi nepeHoc. MoBopoT




NMPOBEPAEMbIE HA O3 NO MATEMATUKE TPEEOBAHUA K PE3Y/IbTATAM OCBOEHWA OCHOBHOM
OBPA30BATE/IbHOW MPOrPAMMDbI

OCHOBHOI'O OBLLEEMO OBPA3OBAHNA

Kog,
npoBepsAemMoro
TpeboBaHuA

MpoBepaemble TpeboBaHMA K NPeAMETHbIM pe3y/ibTaTam 0CBOEHMA OCHOBHOM
06pasoBaTebHOM NPOrpammbl OCHOBHOTO 06Lero obpasosBaHmMsa Ha ocHose GFOC

YMeHue oneprpoBaTb NOHATUAMM: MHOXKECTBO, NOAMHOMXECTBO, ONepaLLmMn Hag,
MHOeCTBaMU; YMEHME onepmpoBaTb NOHATUAMM: rpad, CBA3HbLIN rpad, AepeBo, UMK,
NPUMEHATb UX NPU PeLLEHMM 3a43a4; YMEHWNE UCMONb30BaTb rpaduveckoe
npeAcTaBAeHNEe MHOXKECTB 4/1A ONUCaHMA peasibHbIX NPOLLECCOB U ABAEHWUII, NpK
peLlleHnn 3a4a4 U3 Apyrux y4ebHbIX npeameTos

YMeHne onepmpoBaTtb NOHATUAMM: ONpeaesieHne, akcMoma, TeopemMa, J,0Ka3aTe/IbCTBO;
YMeHWe pacno3HaBaTb UCTUHHBIE M IOXKHbIE BbICKa3blBaHWUA, MPUBOAUTb NPUMEPbI U
KOHTPNPUMEpbI, CTPOUTb BbICKa3bliBaHUA U OTPULLAHMA BbICKa3blBaHMWI

YMeHue onepupoBaTth NOHATUAMM: HaTypPabHOE YMCO, NPOCTOE N COCTaBHOE YMCAO,
AeNMMOCTb HaTypasibHbIX YMCeN, NPU3HAKM AEIMMOCTH, Le/ioe YMC/I0, MOAY /b YMCAa,
06bIKHOBEHHas AP0bb 1 AecaTUYHasA Apobb, CTaHAAPTHbLIN BUA YMCNA, PaLMOHaNbHOe
4YNCNO, UPPaLMOHAIbHOE YMCN0, apUPMETUYECKUI KBAAPaTHbIN KOPEHb; yMeHne
BbINO/IHATL AENCTBMA C YMCIaMK, CPAaBHUBATL M YNOPALOYMBATL YMCNA, MPEACTaBAATb
yncna Ha KOoPAMHATHOM NPAMON, OKPYFAATbL YNCAA; YMEHME AeNaTh MPUKUAKY U
OLEHKY pe3y/bTaTa BblYUCAEHUI

YMeHne onepupoBaTb NOHATUAMMW: CTENEHb C Lie/1bIM MoKasaTesiem, apudmeTnyecKkmi
KBagpaTHbI KOpPeHb, MHOTOUYEH, anrebpanyeckas 4pobb, TOXKAECTBO; 3HAKOMCTBO C
KOpPHEeM HaTypa/ibHOW cTeneHu 6obliue eANHULbI; YMEHME BbINOAHATb PacyéTbl No
dopmynam, npeobpasoBaHUA LE/bIX, APOOHO-PaLMOHANbHbIX BblPaXKEHUN U
BbIPaXXEHWI C KOPHAMMU, Pa3NoXKeHNe MHOroYaeHa Ha MHOMUTENM, B TOM YUCAE C
ncnonb3oBaHnem Gopmyn pasHOCTM KBaApaToB U KBagpaTa CYMMbl U PasHOCTH

YMeHWe onepupoBaTb NOHATUAMM: YNCOBOE PABEHCTBO, YPaBHEHWE C O4HOM
nepemeHHOM, YNCNOBOE HEPABEHCTBO, HEPABEHCTBO C NEPEMEHHON; YMEHMe peLlaTb
JIMHENHbIe N KBaZpaTHble YPaBHEHUA, APOOHO-paLMOHa/bHbIE YPAaBHEHMWA C OAHOWM
nepemMeHHOM, CUCTEMbI ABYX IMHENHbIX YPAaBHEHUN, IMHEMHbIe HepaBeHCTBA N UX
CUCTEMDbI, KBagpaTHble U APOOHO-paLIMOHAbHbIE HEPABEHCTBA C OAHOM NepeMeHHOM, B
TOM YMC/Ee NPU peleHnn 3a4a4 U3 4pyrux NpegMeToB M NPakTUYeCcKMX 3a43a4; ymeHne
MCNO/Ib30BaTb KOOPAMHATHYIO MPAMYIO U KOOPAMHATHYIO NAOCKOCTb ANA M306paXkeHms
peLleHunii ypaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepnpoBaTtb NOHATUAMM: GYHKLMA, TpaduK GYHKLMKN, HYAU QYHKLMM,
NPOMEKYTKM 3HAKOMOCTOAHCTBA, NPOMENKYTKM BO3pacTaHusa, yobiBaHMA, Hanbonbliee u
HaMMeHbLUee 3HaYeHNA PYHKLNKN; YMEHME ONEPUPOBATb NOHATUAMMU: NPAMas
NPONOpPLMOHANBHOCTb, IMHEWHAsA GYHKLMA, KBagpaTUYHaA GyHKLMA, 06paTHas
NpPONopLUMOHaNbHOCTb, Napabona, rmnepbona; ymeHue ctpontb rpadukm GyHKUUNA,




MCNoNb30BaTb rpaduKM AN onpeaeneHus CBOMCTB NPOLLECCOB U 3aBUCUMOCTEN, ANs
peleHuns 3a4a4 U3 Apyrux y4ebHbIX NpeaMeTOB U peasibHOM XKU3HWU; YMEHME BblparkaTb
bopMyiamm 3aBUCMMOCTN MEXKIY BESIMUUHAMM

YMeHue onepupoBaTb NOHATUAMM: NOCNAEA0BaTE/IbHOCTb, apudMeTniecKan u
reomeTpuyeckas Nporpeccmm; ymeHue Mcnoib3osaTb CBOMCTBa NoCAeA0BaTeNbHOCTEN,
bopMyibl cymmbl 1 0BLLETO YNeHa NPU PeLleHnm 3a4a4, B TOM Yncae 3aga4 U3 Apyrux
Y4YeBHbIX NPEAMETOB U PEasIbHOW KU3HU

YMeHue peluaTtb 3a43a4M PasHbIX TUMOB (B TOM YMC/Ie Ha NPOLLEHTbI, Z0/IM U YacTy,
ABUXKEHWE, paboTy, LLeHy TOBAapOB M CTOMMOCTb MOKYMOK W YCAYT, HA0TK1, 3343a4M 13
obnactu ynpaBneHma INYHbIMU U CEMENHbIMU PUHAHCAMM); yMEHUE COCTaBNATb
BblpaKeHUA, ypaBHEHUA, HEPABEHCTBA U CUCTEMBI MO YC/IOBUIO 334a4M, UCCNen0BaThb
noJsiydeHHOE peLleHne 1 OLEeHUBATb NPaBAONOLOOHOCTb NOYYEHHbIX PE3YIbTATOB

YMeHue onepupoBaTtb NOHATUAMM: GUrypa, TOUKA, OTPE3OK, NPAMAsn, Ny4, JoMaHas,
YroJl, MHOTOYro/IbHUK, TPEYrO/IbHUK, PaBHOOEAPEHHDBIN M PABHOCTOPOHHMA
TPEeYronbHUKN, NPAMOYFO/IbHbIN TPEYroabHUK, MeauaHa, bUCCeKTpuca 1 BbicoTa
TPEeYronbHMKa, YETbIPEXYrONIbHUK, MapaanenorpaMmm, pomb, NPSMOYrosibHUK, KBagpar,
Tpanewma; OKPYKHOCTb, KPYr, KacaTe/ibHasA; 3HAaKOMCTBO C NMPOCTPAHCTBEHHbIMM
burypamu; ymeHue pelsatb 3aZa4u, B TOM YMC/IE U3 NOBCEAHEBHOM ¥KMU3HU, Ha
HaxoXAeHNe reoMeTPUYECKUX BEIMUYUH C MPUMEHEHMEM U3YYEHHbIX CBOWCTB GUryp U
¢daKToB

10

YMeHue onepupoBaTb NOHATUAMM: PAaBEHCTBO GUIyp, PaBEHCTBO TPEYroIbHUKOB;
napannenbHoCTb U NepPNeHANKYAAPHOCTb NPAMbIX, YIOa MEXAY NPAMbIMU,
nepneHAnKYNap, HaKNOHHasA, Npoekums, nogobue euryp, nogobHbIe TPEYroNbHUKN,
CUMMETPUA OTHOCUTENIBHO TOUKM UM NPAMOWN; YMEHME pacno3HaBaTb PABEHCTBO,
CUMMETPUIO 1 Nogo6Me duryp, napaniesbHOCTb U NePNeHAMKYAAPHOCTb NPAMbIX B
OKpy)KatoLem mupe

11

YMeHue onepupoBaTb NOHATUAMM: OJIMHA, PAcCTOAHUE, Yro (BeANYMHA yraa, CUHYC U
KOCWHYC yria TPeyro/ibH1Ka), Niolasb; YMeH1e OLEHMBATb PasMepbl NPeameToB U
06bEKTOB B OKPYXKalOLLEM MUPE; YMEHME NPUMEHATb GOpPMYbl NepUMeTpa 1 Naowwaam
MHOTOYrO/IbHUKOB, A/IMHbI OKPYXHOCTU U NJOWAAN Kpyra, o6bema npamoyronbHoro
napannenenunena; yMeHue npMMeHsATb NPU3HAKK PaBeHCTBa TPEYro/IbHUKOB, TEOPEMY
0 CyMMe Yr10B TpeyrosibHuKa, Teopemy NMudaropa, TPUroHOMETPUUYECKME COOTHOLLEHMSA
AN1A BbIMUCNEHUA O/IVH, PACCTOSHUM, Niowwaaen

12

YmeHue nsobpaxkatb naockue Gurypbl U ux KOMOGUHALUKM, NPOCTPAHCTBEHHblE GUTypbI
OT PYKM, C MOMOLLLbIO YEPTEKHbIX MHCTPYMEHTOB W 3/1EKTPOHHbIX CPEACTB NO
TEKCTOBOMY MM CUMBOJIBHOMY OMMUCAHULO

13

YMeHue oneprpoBaTb NOHATUAMM: NPAMOYro/IbHaA CUCTEMA KOOPAMHAT; KOOPAMUHATI
TOYKM, BEKTOP, CYMMa BEKTOPOB, NPOU3BEAEHME BEKTOPA HAa YNCIO, CKaNAPHOe
npou3BeseHMe BEKTOPOB; YMEHWNE UCMONb30BATb BEKTOPbI M KOOPAUHATBI A1A
npeacTaBAeHUA AaHHbIX U peLleHns 3a4a4, B TOM Yucie ns Apyrux y4ebHolx npegmeTos
W peanbHOM KN3HU

14

YmeHune onepmnpoBaTb NOHATUAMMN: CTONbMKOBbIE U Kpyrosbie gunarpammel, TaﬁﬂMLl,bI,




cpeaHee apudpmeTryeckoe, megmaHa, Hanbonbllee U HaMMeHbLLee 3HaYeHnA, pasmax
yncnosoro Habopa; ymeHue U3BneKkaTb, UHTEPNPETUPOBaTb M NPeobpa3oBbIBaTh
nHdopMaLnio, NpeacTaBAeHHYI0 B TabaMuax v Ha AnarpamMmmax, OTPaKatoLLyo
CBOICTBA M XapaKTePUCTUKM peanbHbIX MPOLECCoB U ABAEHU; yMeHMe pacno3HaBaTb
MU3MEHYMBbIE BE/IMYMHbI B OKPYXKaloLLeM mupe

15

YMeHue onepupoBaTb NOHATUAMM: CyYaiHbIN ONbIT (CyYaliHbIA SKCNEPUMEHT),
3/1eMeHTapHOoe cobbITve (3/1eMeHTapHbI UCX0A) CYYaliHOTO ONbITa, CAyYaliHoe
cobbITNE, BEPOATHOCTb COObITUA; YyMEHME HAaXOAUTb BEPOATHOCTU CAYHalHbIX COOLITUI
B OMbITaX C PABHOBO3MOHbIMM 3/1EMEHTAPHbIMW COBLITUAMM; YMEHUE peLlaTb 3a4a4m
MeTOA0M OpraHM30BaHHOro nepebopa M C UCNOIb30BaHNEM NPaBUAA YMHOXKEHNSA;
YMEHWE OLEHMBaTb BEPOATHOCTU peasibHbIX CODbITUI U ABNEHWIA, MOHUMATb POJIb
NPaKTUYECKN AOCTOBEPHbBIX M MAIOBEPOATHbIX COOLITUI B OKPYKAOLLEM MUPE U B
YKU3HW; 3HAKOMCTBO C NOHATUEM HE3aBUCUMMbIX COBbITUIA; 3HAKOMCTBO C 3aKOHOM
60/1bLUMX YNCEN U ETO POJIbIO B MACCOBbIX ABNIEHUAX

16

YmeHue BblbnpaTb NOAXOAALWMMN U3YYEHHbIN MeToA, A4 pelleHna 3a4a4um, NpusBoauTb
NpYMepbl MaTeMaTUYECKMX 3aKOHOMEPHOCTEN B MPMPOAE U }U3HW, Pacro3HaBaTb
npoasaeHne 3aKOHOB MaTeEMaTUKM B UCKYCCTBE, ONUCbIBATb OTAE/bHbIe BblaatoLmeca
pesynbTaTbl, NONYyYEHHbIE B XO4e Pa3BUTUA MaTEMAaTUKM KaK HayKu, NPUBOAUTb
npYmepbl MaTeEMaTUYECKUX OTKPbITUIA U UX aBTOPOB B OTEYECTBEHHOM WU BCEMUPHOM
ncropum




MEPEYEHb 3/IEMEHTOB COAEPHKAHUA, NMPOBEPAEMbIX HA OI3

MO MATEMATUKE

Koa MpoBepsaeMblii 31eMEHT coaepKaHuA
1 Yucna v BbluMcneHuA
1.1 HatypanbHble n yenbie yncna. NpuUsHaKmM enmMmoCcTn Lenbix Yncen
1.2 Ob6bIKHOBEHHbIE U AecATUYHbIE AP0o6u, NPOLLEHTbI, 6ECKOHEYHble Nepuoamyeckme apobu
1.3 PauuyoHanbHble uncna. Apudmetmyeckme onepaumm ¢ paLlMoHaNbHbIMKM YACAAMMU
1.4 [JevictButenbHble Yyncna. ApubmetTnyeckne onepaumm ¢ AeACTBUTENbHBIMU YNCNAMU
15 MpubAMNKEHHBIE BbIYMCNEHMA, NPABWUIA OKPYINEHUA, NPUKMAKA U OLeHKa pe3yabTaTta

' BbIYMCAEHUI
2 Anrebpamnyeckne BblparkeHun
2.1 ByKBeHHbIe BblparkeHUs (BblpaxKeHUaA ¢ nepemeHHbIMMN)
2.2 CTeneHb € LenbiM NoKasaTenem. CTeneHb € paLMoHaabHbIM NokasaTesem. CBOMCTBaA cTeneHn
2.3 MHorouneHsol
2.4 AnrebpaunyecKkas gpobb
55 ApudmeTnyecknin KopeHb HaTypasibHOM cTeneHun. [eincTBusa ¢ apudmMeTUYEeCKUMMN KOPHAMM

' HaTypasbHOW CcTeneHn
3 YpaBHEHUs U HepaBeHCTBa
3.1 Llenble n ApobHo-pauoHanbHble ypaBHeHMA. CUCTEMbI U COBOKYMHOCTM YPaBHEHW
3.2 Llenble n ApobHO-pauMoHanbHble HepaBeHcTBa. CUCTEMbI M COBOKYNMHOCTM HEPABEHCTB
3.3 PelweHne TeKCTOBbIX 3a4au
4 Yucnosble NocneaoBaTeNbHOCTU
4.1 MocnenoBaTenbHOCTM, CNOCOOLI 3a4aHNA NOCAeA0BaTENbHOCTEN
4.2 ApudmeTmyeckan n reomeTpuyeckas nporpeccum. ®opmyna cCNoXKHbIX MPOLLEHTOB
5 OyHKLUMK

®PyHKUMSA, cnocobbl 3agaHma yHKUMK. FpaduK dyHKumK. ObnacTb onpeseneHns u MHOXKECTBO
>-1. 3HauyeHu GyHKUMK. Hynu yHKLMU. MPpOoMEKYTKM 3HAKONOCTOAHCTBA. [poMeERYTKM
MOHOTOHHOCTU GYHKUMN. MaKCUMYMbl U MUHUMYMbI GYHKLMU. Hanbonbliee M HaMmeHbllee




3HauyeHue QYHKLMKN Ha NPOMEKYTKE

6 KoopanHaTbl Ha NpAMOI 1 NJIOCKOCTH
6.1 KoopaunHaTHaa npamas

6.2 JekapToBbl KOOPAMHATLI HA NIOCKOCTH
7 feomeTpua

7.1 FeomeTpuryeckue purypbl U UX CBOMCTBA
7.2 TpeyronbHuUK

7.3 MHOroyronbHUKK

7.4 OKpY»*KHOCTb U Kpyr

7.5 N3mepeHne reomeTpmnYeCcKMUxX BeANYmH
7.6 BeKTOpbl HA NN1OCKOCTU

8 BepoATHOCTb M CTAaTUCTUKA

8.1 OnwucatenbHan cTaTUCTMKaA

8.2 BepoaTHOCTb

8.3 KombuHaTopumKa

8.4 MHoxecTBa

8.5 lpadbl




YYEBHO-METOAMNYECKOE OBECIMNEYEHUE OBPA3OBATE/IBHOIO MPOLECCA

OBA3ATEJIbHbIE YHEBHBIE MATEPUABI ANA YHEHUKA

METOANYECKUE MATEPUANBI ANA YHUTENA

LUN®POBbIE OBPA3OBATE/IbHbIE PECYPCbI M PECYPCbI CETU UHTEPHET



