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1. JIn4yHOCTHBIE, MeTaNlpeAMeTHbIE M NIPeAMeTHbIE Pe3yJIbTAThl OCBOCHHUS Y4e0HOI0

Kypca «I'eomeTpus»

JUYHOCTHBIE PE3YJIBTATBI
JIMYHOCTHBIE Pe3yJIbTAThl OCBOCHUS IMPOrPAMMBbI IO MATEMATUKE XapaKTEPHU3YIOTCS:
NMaTPUOTHYECKOE BOCIIMTAHME:
MPOSIBIICHUEM MHTEpPEca K TMPOIUIOMY W HACTOSIIEMY POCCUMCKOM MaTEeMaTHKHU, II€HHOCTHBIM
OTHOLIEHUEM K JOCTHKEHHUSM POCCHUHUCKMX MATEMAaTHUKOB U POCCUUCKOM MAaTeMaTUYECKOW ILIKOJIbI, K
WCITOJIb30BAHUIO 3THX JOCTHIKEHUN B IPYTUX HayKaxX U MPUKIATHBIX chepax;
rpaXkaHCKOE U IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:
TOTOBHOCTBIO K BBINTOJHEHHUIO OOS3aHHOCTEH IpakJIaHWHA W peau3alliHi €ro IpaB, MPEACTaBICHUEM O
MaTEeMATHYECKUX OCHOBaX (YHKIMOHUPOBAHMUS  PA3NHUYHBIX CTPYKTYp, SBICHUH,  OPOLEAYD
rpaKAaHCKOTo 001IecTBa (HampuMep, BBHIOOPHI, OMPOCHI), TOTOBHOCTBHIO K OOCYKIEHUIO STHYECKHX
npoOJieM, CBA3aHHBIX C MPAKTUYECKUM NPUMEHEHHUEM JIOCTHKCHUN HayKHh, OCO3HAHHEM Ba)XKHOCTH
MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B J€ATEIbHOCTH YUEHOIO;
TPY0BOE BOCIIMTAHHUE:
YCTaHOBKOM Ha aKTHMBHOE YYacCTHE B PEIICHUM NPAKTUYECKUX 3aJ1a4 MAaTEMaTUUYECKON HaIpaBICHHOCTH,
OCO3HAaHHEM BAXKHOCTH MAaTEMaTHYECKOrO OOpa30BaHMS HAa MPOTSHKEHUU BCEUW >KU3HU JUISI YCIICITHOM
npohecCHOHANBPHOM JIeATEIbHOCTH U PAa3BUTHEM HEOOXOAMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOEHWEM HWHIUBUIYAIbHOM TPACKTOPUH OOpa30BaHUSA W KMU3HEHHBIX IUIAHOBC YUYETOM JIMYHBIX
WHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;
3CTEeTHYECKOE BOCIIUTAHHE:
CIIOCOOHOCTBIO K AMOIMOHAILHOMY M ACTETHYECKOMY BOCHPHSITHIO MAaTEMaTHYEeCKHX OOBEKTOB, 3a/1ad,
pPELIEHU, pacCyKIACHUM, YMEHUIO BUJIETh MATEMATUYECKUE 3aKOHOMEPHOCTU B UCKYCCTBE;
LHEHHOCTH HAYYHOI'0 MO3HAHMS:
OpUEHTAIle B JIEATEIHHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MPEACTaBICHHH 00 OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHS YeJIOBEKa, MPUPOBI U 00IIeCTBa, MOHUMAaHUEM MaTeMaTHYECKON HAyKH Kak
cdepbl 4emoBeUEeCKON NEesATENbHOCTH, TAanoB €€ pa3BUTHS U 3HAYMMOCTH IS Pa3BUTHUS IMBHIM3ALINU,
OBJIQJICHUEM S3bIKOM MATEMaTUKH M MaTEMaTHYE€CKOM KyJIbTYpOW KaK CpPEeACTBOM NO3HAHUSA MHpA,
OBJIAJICHUEM IIPOCTEUILIMMU HABBIKAMHU UCCIIEA0BATEIbCKON AEATEIbHOCTH;
dbusndeckoe BocmuTaHue, (HOPMHUPOBAHHE KYJIbTYPHl 30POBbSI HMAMOIMOHAIBHOTO OJIAroNoyqHs:
TOTOBHOCTBIO NPUMEHATh MAaTEMATUYECKUE 3HAHUS B MHTEPECAX CBOETO 3/I0POBbs, BEICHHS 340pPOBOIO
obpaza >XKu3HU (30pOBOE MHUTaHUE, COAJAHCUPOBAHHBIM PEXKUM 3aHATUH M OTIBIXA, PETYISIPHAS
dusnyeckass aKTHBHOCTB), C(HOPMHUPOBAHHOCTHIO HaBBIKA pe(IeKCHU, MpPU3HAHHEM CBOEro IpaBa Ha
OomMOKY ¥ TAKOTO e IpaBa APYroro 4eJoBeKa;
3KO0JI0rHYecKoe BOCIHUTAHME:
OpHUEHTAIlMe Ha TPUMEHEHHE MaTeMaTHYeCKMX 3HAHWW JJIs pelieHus 3agady B o0yiacTu
COXPAaHHOCTH OKPYXKarOUIEH Cpenbl, INIAHUPOBAHUS MOCTYIIKOB U OLEHKM MX BO3MOKHBIX MOCJIEICTBUN
JUISL OKPYXKAIOIIEH Cpeibl, OCO3HAaHUEM TJIOOABHOTO XapakTepa JKOJIOTHUYECKHX MPOOJieM W MyTeW Hx
peLIeHHUS;
aganranus K M3MEHSIOIUMCSH YCJIOBUAM COLUAIBHOM U NPUPOAHOM Cpeabl:
FOTOBHOCTBIO K JICUCTBHSIM B  YCIOBHSX HEONPEACIEHHOCTH, IIOBBILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Ye€pe3 MPaKTHUYECKYIO ACSATEIbHOCTh, B TOM YHUCJIE YMEHHE YUYUTHCS Yy APYTUX JIHOJICH,
nprOOpeTaTh B COBMECTHOM JESTENbHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETCHIIMA M3 OMBITA IPYTHX;
HEOOXOAMMOCThIO B (DOPMHUPOBAHWM HOBBIX 3HAHHWM, B TOM 4ucie (HOpPMYIUPOBATh WJICU, TOHSTHUS,
runore3pl 00 00BEKTax W SBJICHHUSX, B TOM 4YHCJIE paHee HE H3BECTHBIX, OCO3HABaTh ACQUIIUTHI
COOCTBEHHBIX 3HAHWI M KOMIIETCHTHOCTEH, IIJIAHUPOBATh CBOE PA3BUTHE;
CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIIMIO, BOCIIPUHUMATH CTPECCOBYIO CHUTYAIIMIO KAaK BBI3OB,
TpeOYIOmMM KOHTPMEDP, KOPPEKTUPOBATh IMPUHUMAEMbIC pEIICHUS W JCUCTBUSA, (POopMyIHpoBaTh H
OIICHUBATh PUCKU U TIOCTIEICTBUS, (POPMUPOBATH OTIBIT.



METANPEAMETHBIE PE3YJIBTATBI
B pesynbpTaTe ocBOeHMs MPOrpaMMBbl 10 MaTEMaTHKE Ha YPOBHE OCHOBHOT'O 00I111er000pa3oBaHus y
oOyyaromierocsi OyayT c(OpMHpPOBAHBI METANIPEIMETHBIE PE3YIbTAThI, XapaKTEPU3YIOIIHECS OBJIAJICHUEM
YHUBEPCAIbHBIMHM O3HABATEIbHBIMU JACHCTBUSAMH, YHUBEPCATbHBIMU KOMMYHUKATUBHBIMU JI€UCTBUSMU
Y YHUBEPCAIbHBIMU PETYJISATUBHBIMU JIEHCTBUSAMHU.

Ilo3HaBaTe/IbHbIE YHUBEPCAJbHbIE ydeOHbIE AeilcTBHUS

ba3oBble jiornyeckue A1eCTBUA:

BBISIBJISITH M XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKM MAaTEMaTH4YEeCKMX OOBEKTOB, TOHATHUH,
OTHOIICHUNA  MEXAY TMOHATUSMHU, (OPMYIUPOBATH  ONPENCICHHS]  MOHSATHUH,  YCTaHABJIMBATH
CYLIECTBEHHBIH NpPHU3HAK KiIacCU(PHUKAIMK, OCHOBAHMUS JUisi OOOOIIEHUS U CpaBHEHUS, KPUTEPHUH
IIPOBOJIMMOI0 aHAJIN3A;

BOCIIPUHUMATh, (HOPMYIHPOBATh M MPEOOPa30OBLIBATh CYXKIACHHS: YTBEpIUTENbHbIE M OTPUIATENbHBIC,
€IMHUYHBIE, YaCTHBIE U O0IIUE, YCIOBHBIE;

BBISIBJISITH MaT€MaTHYeCKHE 3aKOHOMEPHOCTH, B3aMMOCBA3M U MPOTUBOpeuYHs B (akTax, IaHHBIX,
HAOJMIOJCHUSIX M YTBEPXKJIEHUSX, MpeularaTb KpPUTEpPUM JJIs  BBIABICHUS 3aKOHOMEPHOCTEH W
NPOTHUBOPEUHNL;

JienaTh BBIBOJBI C MCIOJIb30BAHMEM 3aKOHOB JIOTHMKH, ACAYKTHUBHBIX M MHIYKTUBHBIX YMO3AKIIOUCHUH,
YMO3aKJIFOUEHH 0 aHAJIOTUH;

pa3buparb JI0Ka3aTesIbCTBa MaTeMaTUYeCKUX yYTBEpXKACHUM (MIpsIMbIe U OT MPOTHUBHOTIO),
IPOBOJUTH CaMOCTOSITENILHO HECIIOKHBIC JJOKA3aTEIbCTBA MATEMAaTHUECKUX (DAaKTOB, BEICTPAMBATh
apryMeHTaltI0, TPUBOIUTH MPUMEPHI M KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS;
BbIOMpaTh Ccroco0 pelieHus yuyeOHOH 3a1auu (CpaBHMBAaTh HECKOJIBKO BapUAaHTOB PELICHMs, BbIOMpATh
HanboJee MOAXOIALINI ¢ YUETOM CaMOCTOSTEIbHO BbIICJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBaTe/ibCKHe 1eCTBUSA:

HCIIOJIb30BaTh BOIIPOCHI KAaK HCCIENOBATENbCKUM WHCTPYMEHT MO3HaHMs, (OPMYJIUPOBATH BOIPOCHI,
dbukcupyrome TPOTUBOpeUHe, MpoOIeMy, CaMOCTOSITENILHO YCTaHABIUBAaTh HCKOMOE M JIAaHHOE,
(bopMUpPOBATH THIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3MIINIO, MHEHHUE;

MPOBOAWTHL IO CAMOCTOSITETbHO COCTABICHHOMY IUIaHY HECJIOXKHBIA OKCIEPUMEHT, HeOOIbIIoe
UCCIIIOBAaHHUE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MeX 1y CO0OI;

CaMOCTOSTENIbHO (POpMyIMpOBaTH 0OOOIIEHUS U BBIBOJIBI MO pe3yibTaTaM MPOBEAEHHOTO HAOIIOACHHUS,
WCCJICTIOBAHMSI, OIICHUBATh JOCTOBEPHOCTh MOTYYEHHBIX PE3yJIbTAaTOB, BBIBOJAOB U 0000IIEHUII;
IMPOTrHO3UPOBATHE BO3MOXKHOC PA3BUTHEC IMMPOLECCA, a TAKIKE BBIABUT'ATh MMPCAITIOJIO0XKCHHUA O €T0 PA3BUTHUH B
HOBBIX yCJIOBHSIX.

Pabora c unpopmanmeii:

BBISABJIATH HEOAOCTATOYHOCTH n M30BITOYHOCTD I/IH(I)OpMaL[I/II/I, JaHHBbIX, HCO6XO,[[I/IMBIX
JJI pCUICHUSA 3a1a4U;
BLI6I/IpaTB, AHAJIN3UPOBATD, CUCTCMATU3UPOBATL H HHTCPIPECTUPOBATH I/IH(I)OpMaI_II/IIO

Pa3IUYHBIX BUJOB U ()OPM MpE/ICTaBICHHUS,

BBIOMpATh (OpPMY NpeACTaBICHUS MHPOPMALUU M WIUIIOCTPUPOBAThH pEIIaeMble 3a7aud CXEMaMH,
JuarpaMmmamu, HHOUM rpadukoil 1 uX KOMOMHALMSIMU;

OLICHUBATh  HAAEKHOCTh  MHPOPMALMKM 1O  KPUTEPHUSIM,  MPEUIOKEHHBIM  yUUTEJIeM WIH
c(OpMyJIMPOBAHHBIM CaMOCTOSITENIBHO.

KoMMyHuKAaTHBHBIE YHUBEpPcajibHbIe yueOHbIe eiiCTBHUS:

BOCIIPHHUMATh U (OPMYJIHPOBATH CY>KACHUS B COOTBETCTBHM C YCIOBHSMH M IIETSIMH OOLICHHUS, SCHO,
TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOUKY 3PCHHUS B YCTHBIXHM IMUCHMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS
10 XOJy pelleHus 3aJa4l, KOMMEHTUPOBATh [TOJIy4YEHHBIN PE3YJIbTaT;

B XO7e¢ OOCYXJCHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXTaeMOM TEMBI, MPOOJIEMBI, peIIaeMon
3ala4yi, BBICKA3bIBAThL UJCH, HALCJICHHBIC HA IMOUCK PCUICHUSA, COIOCTABJIATL CBOU CYXKIACHUSA C



CYKICHUSAMH JAPYIMX YyYacTHHKOB [Haora, OOHApy)KHBAaTh pa3liM4de W CXOJACTBO TMO3MUIMH, B
KOPPEKTHO# (popme hopMyIHpoBaTh pa3sHOIIACHS, CBOU BO3PAXKCHHUS;

IPEJICTABIATh PE3yJIbTaThl PEIICHUS 3a/a4d, YKCIIEPUMEHTa, UCCIICOBAHMS, MPOCKTa, CAMOCTOSTEIbHO
BBIOMPATH (OPMAT BBICTYIUICHHUS C YUETOM 3aJau MPE3eHTAIlMK M OCOOCHHOCTEH ayAUTOPHUH;

NOHUMAaTh W HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAWBUAYaJIbHOW pPabOTHI MPH PELICHUH
yqe6Hbe MaTEMAaTUYCCKUX 3a4a4,

NPUHUMATh [€1b COBMECTHOW JEATEJIbHOCTH, IUIAHMPOBAaTh OPraHU3aI[MI0 COBMECTHOH paboThI,
pacnpenenaTb BUIBI padoOT, JOTOBAapPHUBATHCS, OOCYKIATh MPOLECC W Pe3yibTaT padoThl, 0000maTh
MHEHUS HECKOJIbKHX JIFOJICH;

y4acTBOBATh B TPYMIOBBIX (opmax paboThl (0O0CYKAEeHUS, OOMEH MHEHHUSMH, MO3TOBBIC IITYPMbI U
JpyTrHe), BBIMOJHATh CBOK YacTh pabOThl M KOOPAMHHUPOBATH CBOU JACHCTBUS C JIPYTUMH YiICHAMH
KOMaH/Ibl, OLIEHUBATh KauyeCTBO CBOETO BKJIAJa B OOLIHMI MPOIYKT MO KPUTEPHUSIM, CHOPMYIHPOBAHHBIM
y4aCTHHKAMHU B3aUMOJICHCTBUSI.

PeryisiTuBHBIEe YHHBepcAaJIbHbIEe y4eOHbIe HeiicTBHUSA

Camoopranu3anus:

CaMOCTOSITENIFHO COCTaBJIATH IUIAH, AJTOPUTM PELICHUsS 3aJadd (WM ero 4acTh), BBIOMpPATh CIocod
pemeHust ¢ y4€TOM MMEIOUIMXCS PECypcoB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh H
KOPPEKTHUPOBATh BAPUAHTHI PEUICHUI ¢ y4€TOM HOBOW MH(OpMAaLU.

CaMOKOHTPOJIb:

BJIAJIETh CIIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJISI IIPOIIecca M pe3yiIbTaTa pelIeHus] MaTeMaTHYeCKON
3aa4w;

npeaABUACTbL TPYAHOCTH, KOTOPBIC MOTYT BO3HUKHYTH HPH PCIICHUU 3aJa4dd, BHOCUTHb KOPPCKTHBLI B
JIeATEILHOCTh HAa OCHOBE HOBBIX OOCTOSTENIBCTB, HAICHHBIX OMINOOK, BBISBICHHBIX TPYIHOCTEH;
OLCHUBATb COOTBETCTBUEC PE3YyJIbTaTa ACATCIbHOCTU MOCTaBICHHOMN oeiim U yCJIIOBUSAM, OOBICHSITH
NPUYMHBI TOCTHKEHUS WIN HEJAOCTHXKEHMS LIeJIM, HaXOAUTh OMIMOKY, aBaTh OLEHKY MPUOOPETEHHOMY
OIIBITY

IIpenmeTHbIe pe3y/ibTaThI

BoinyckHuK HayuuTes B 7-9 kiaccax (1J151 MCIO0JIb30BaHUS B MOBCETHEBHOM KU3HHU H
o0ecreyeHUs1 BO3MOKHOCTH YCIICIIHOTO MPOAO0JIKeHHs 00pa3oBaHus HA 0a30BOM YPOBHE)
I'eomeTpuueckne purypsi

e  OnepupoBaTh Ha 6a30BOM ypOBHE MOHATUSIMU F'€OMETPUUECKUX QUTYD;

e  u3BJIEKaTh MH(OPMAIMIO O TEOMETPUUECKUX (UTYpax, MPEACTABICHHYIO Ha YepTeKax B
SBHOM BUJIE;

®  IPUMEHSTH IS PEelIeHUs 3a]jad TeoOMeTpUYecKue (PaKThl, €CIU YCIOBUS UX TPUMEHEHHS
3a/laHbl B IBHOU (opMme;

e  pemiaTth 337ja4M Ha HAXOXKJEHHE FeOMETPUUECKUX BEJIMYMH 110 00pa3iiaM UiIH aJrOpPUTMaM.

B noBceHeBHOI KU3HU U NIPU U3YyYEHUH APYTUX MPeIMETOB:

® UCNOJNB30BaTh CBOMCTBA TE€OMETPUUECKUX (UTYp Ui pElIeHus THUIOBBIX 3ajad,
BO3HUKAIOIIKX B CUTyallMsIX TOBCEHEBHOM JKU3HH, 33]1a4 IPAKTUYECKOTO COJIEPIKAHUS.

OTHOIEHHNS

e OnepupoBarb Ha 0a30BOM YpOBHE TNOHSATHSMH: PaBEHCTBO (uUTYyp, paBHBIE (UTYPHI,
PaBEHCTBO TPEYTOJIBHUKOB, MapajIeIbHOCTh MPSAMBIX, MEPHEHAMKYISIPHOCTh MPAMBIX, YIVIBI MEXIY
IPSIMBIMU, TIEPIIEHAUKYIISP, HAKIIOHHAS, TPOEKIIHSL.

B noBceHeBHOM KU3HU U NIPU U3YyYEHUH JPYTHUX NPeJIMETOB:

° HCIIOJIb30BAaTh OTHOIICHUS JIA PCIICHUSA HpOCTCﬁmHX 3aJ1a4, BOSHHKAIIUX B peaHLHOﬁ JKH3HHU.
N3mepenusi 1 BbIYHCICHHA

e  DBbIIoNHATE U3MEPEHUE UINH, PACCTOSHUMN, BEJIMYUH YIJIOB, C IIOMOIIBIO HHCTPYMEHTOB IS
U3MEPEHU IUIUH U YIJIOB;



® QpUMEHATH OPMYIIBI MEPUMETPa, IJIOUIATN U 00beMa, TUIOIIAAN MOBEPXHOCTH OTAEIBHBIX
MHOT'OTPaHHUKOB IIPU BBIYUCIIEHUSX, KOTa BCE JAHHbIE UMEIOTCS B YCIIOBUU;

e npuMmeHsATh Teopemy Iludaropa, ©6a30Bble TPUTOHOMETPUYECKHE COOTHOIICHUS JUIS
BBIUMCJICHMS [UIMH, PACCTOSIHUY, ILIOIAACH B IPOCTEHIINX CIIydasix.
B noBcenHeBHOM KU3HU U NIPU U3YyYEHUH JPYTHUX NPEIMETOB:

®  BBIYNCIATH PACCTOSHMS Ha MECTHOCTH B CTAHJAPTHBIX CUTYaLHUAX, IUIOMAAN B IPOCTEHIINX
cllydyasix, IpUMEHATh (POpMYJIbl B IPOCTEHIINX CUTYALUSIX B IOBCEIHEBHOMN >KU3HU.
I'eomeTpnueckne nocTpoeHust

e M300paxkaTh TUINOBBIC MJIOCKKUE (QUTYPHI U (QUTYPHI B IPOCTPAHCTBE OT PYKH U C TOMOIIBIO
MHCTPYMEHTOB.
B noBceqHeBHOM KU3HU U NIPU U3YyYEHUH JPYTHUX NPEIMETOB:

®  BBINOJIHATH MPOCTEHIIINE TOCTPOCHHUS HA MECTHOCTH, HEOOXOMMBIE B PEATbHOM KHU3HH.
I'eomeTrpunuyeckne npeodpazoBaHus

e  Crpouts urypy, CHMMETPHUUHYIO JAHHOM (PUT'ype OTHOCUTEIIEHO OCH U TOUKH.
B noBceHeBHOM KU3HU U NIPU U3YyYEHUH APYTHUX NPeJIMeTOB:

®  DPAaCHO3HABATh JIBUKEHHE OOBEKTOB B OKPYKAIOILIEM MUPE;

®  DPAacCHO3HABATH CHMMETPUYHBIEC (PUTYPhI B OKPY’KAIOIIEM MHpE.
BekTOopbl M KOOPAUHATHI HA IJIOCKOCTH

e OmnepupoBaTh Ha 0a30BOM YpOBHE MOHATUSMHU BEKTOp, CyMMa BEKTOPOB, IIPOU3BEICHUE
BEKTOPA Ha YUCJI0, KOOPAUHATHI HA IIJIOCKOCTH;

e  omnpeneniaTh NpUOIMKEHHO KOOPAWHATHI TOUKH MO €€ M300paKeHUI0 Ha KOOPAMHATHOMN
IUIOCKOCTH.
B noBceHeBHOM KU3HU U NIPU U3YyYEHUH APYTHUX NMPeJIMETOB:

®  CIIOJIB30BAaTh BEKTOPHI JUISl PEUIEHMs] MPOCTEUIINX 3a/Jad Ha OIpeAeseHHE CKOPOCTU
OTHOCHUTEJIBHOTO JIBH)KEHUS.
Hcropusi MaTeMaTuKH

e OmnucheiBaTh OTJENbHBIE BBIJAIOUIMECS PE3YJAbTaThl, IIOJIYYEHHBIE B XOJE€ Ppa3BUTHS
MaTEMaTHKH KaK HayKH;

e  3HaTh NPUMEPHI MATEMATUYECKUX OTKPBITUN U UX aBTOPOB, B CBSI3U C OTEYECTBEHHON U
BCEMHUPHOMN UCTOPHEH;

e [IOHUMAaTh POJIb MATEMATUKHU B pa3BuTHH Poccum.
MeTtoabl MaTeMaTHKH

e BpiOupare mnoaxoAsAmuii  M3y4EHHBIM METOA Ui pELIeHUs M3Y4YeHHBIX THUIIOB
MaTeMaTUYECKUX 3a7ay;

e IlpuBomute  mpHUMEpHI MaTeMaTHYECKUX 3aKOHOMEPHOCTEN B OKpYKarolen
NENCTBUTENBHOCTH U IPOU3BE/ICHUSX UCKYCCTBA.

BbINyCKHUK MOJYYHUT BO3MOKHOCTH HayduThess B /-9 KJjaccax a8 obecrneveHus
BO3MO’KHOCTH YCIIEIIIHOTO NPOA0/ZKeH!sI 00pa30BaHus Ha 6230BOM U yIiIy0JIeHHOM YPOBHSIX
I'eomerpuueckue Gurypsl

e (CB006OmHO ONEpPUPOBATH T€OMETPUUECKUMHU MOHATUAMU MPU PELICHUM 33]a4 U MPOBEACHUHU
MaTE€MaTUYECKUX PaCCyKJICHNH;

®  CaMOCTOSITENbHO (OPMYNIHUpPOBATH OINpPEAETCHUS TE€OMETPUYECKUX (Uryp, BBABUTAThH
THIIOTE3BI O HOBBIX CBOMCTBAx M IMPpU3HAKaX r€OMCTPHUICCKUX (bHpr 1 000CHOBEIBATH MIIA OITpOBEpPraTb
uX, 0000IIaTh WM KOHKPETU3UPOBATh Pe3y/IbTaThl HA HOBBIE KJacchl (UTyp, MPOBOJUTH B HECIOKHBIX
cilydasix Kiaccuukanuio Guryp no pa3jinyHbIM OCHOBAHUSIM;

° HUCCJICOAOBATL YCPTCIKHU, BKIIKOYAA KOM6I/IHaL[I/II/I (1)I/Il“yp, H3BJICKAaTb, HWHTCPIIPECTUPOBATL U
HpeO6pa3OBI>IBaTB I/IH(l)OpMaL[I/IIO, MOPCACTABJICHHYIO Ha YCPTCIKAX,

° peuiaTts 3aga4n r€eOMETPUICCKOro COACPKaHMsA, B TOM YHUCJIC B CUTyallUuAX, KOTaa aJlrOPUTM PECHICHUA
HE CJICOAYCT SABHO M3 YCJIOBH:A, BBIIIOJHATH HCO6XOZ[I/IMBIC IJId pCUICHUA 3aJdadu OOITOJIHUTCIIBHBIC ITOCTPOCHUS,
HCCIIEI0BAaTh BO3MOXHOCTh IPUMEHEHHUS TEOpeM U (hOPMYIT JIJIS pEIICHUS 3a1a9;

° (bOpMy.]'II/IpOBaTI: " JOKa3bIBaTh TCOMCTPUUCCKUC YTBCPIKICHU .



B noBceaHeBHOM KU3HM U IPU U3YYECHUH APYIrUX MPEAMETOB:

®  COCTaBIIATH C HCIIOJIb30BAHUEM CBONCTB T€OMETPUUYECKUX (PUTYp MaTEeMaTHYECKHE MOICIH
JUIS pelleHus 3ajad MPaKTUYEeCKOro Xapakrepa M 3aad M3 CMEXHBIX IUCLUIUIMH, HCCIEA0BaTh
MOJIYYEHHBIE MOJENN U UHTEPIPETUPOBATE PE3YIIbTAT.

OTHOmIEeHNS

e  Bragers NOHATHEM OTHOIIEHUS KaK METApPEAMETHBIM;

e  CcBOOOAHO ONEPUPOBATH HNOHATHAMU: PABEHCTBO (PUTYp, paBHBIC (PUTYPHI, PABEHCTBO TPEYIOJIBHUKOB,
HNapaJjIeIbHOCTD MPSIMBIX, MEPIEHANKYIIPHOCTD MPSIMBIX, YIJIBI MEXIY HPSAMBIMH, NEPIEHAUKYISAP, HAKJIOHHAS,
MpoeKnus, mofooue Guryp, momgoOHbIe GUTYPHI, TOAOOHBIE TPEYTOIBHIUKH;

®  JCIIOJIb30BATh CBOICTBA MOKOOMS U paBeHCTBA (YUTYp IPHU PELICHUH 3a1ad.

B noBceqHeBHOM KM3HH M NIPH U3YyYE€HHUHU APYTHX NIPeAMETOB:

®  JCIOJIb30BAaTh OTHOLICHUS AJSI TIOCTPOEHMSI M HCCIIENOBAHMS MAaTeMaTHYECKUX MoAeield 00BEKTOB
pEaJIbHOM KU3HU.
HN3MepeHus U BbIYUCTICHUSA

e  (CBOOOJHO ONEPUPOBATH MOHATUSAMH JUIMHA, IUIOIIAh, O0BEM, BEIMYMHA yIjla KaK BEJIUYMHAMH,
HCIIOJIb30BaTh PAaBHOBCIMKOCTb W PAaBHOCOCTABJICHHOCTL IMPU PCHICHHUU 3aJa4 Ha BBIYMCICHUC, CaMOCTOATCILHO
MONTy4aTh M WCTOIB30BATh (POPMYIBI IS BBIUMCICHHUH IUTOMAAeH W 00beMOB (UTYp, CBOOOJHO ONEPHUPOBATH
MIMPOKUM HaOOpoM (OpMyI Ha BEIYUCICHHUE NIPU PELICHUH CJIOXKHBIX 3a/a4, B TOM YUCJIE U 33134 Ha BHIYUCIICHHE
B KOMOHMHAIMSIX OKPY)KHOCTH W TPEYroibHHKA, OKPY)KHOCTH M UYETHIPEXYTOJIbHHKA, a TaKkKe C MPUMEHEHHEM
TPUTOHOMETPHUH;

®  CaMOCTOSITENbHO (POPMYNHPOBATH THIIOTE3bI M IPOBEPSTH UX 1OCTOBEPHOCTb.

B noBceqHeBHOM *KM3HH M NIPU U3YYECHUH APYTHX NPeIMETOB:

e cBOOOAHO omepupoBaTh (popMydaMy NIpH PELICHWH 3aJad B IPYrux y4deOHBIX NpeaMerax U Hpu
IMPOBCACHUN HeO6XOI[I/IMI>IX BBIUHMCJIEHUH B peaJ]bHOI\/'I KHU3HU.

I'eomeTpuuyeckue nNOCTpoOCHUA

e  OmnepupoBarh MOHATHEM HAOOpa PJIEMEHTOB, ONPEEIAIONINX T€OMETPHIECKYIO PUTypy,

e  BIAJETh HAOOPOM METOJOB MMOCTPOCHUI LIUPKYJIEM U JINHEHKOM;

e  [IPOBOIUTH AHAJIU3 U PEATIM30BBIBATH HTAIIbI PELLICHUS 3a1a4 Ha IIOCTPOECHHUE.

B noBceaHeBHOM KU3HM ¥ IPU U3YYECHUM APYIHUX MPEAMETOB:

®  BHINOJHATH IIOCTPOECHU HA MECTHOCTU,

®  OICHUBATh pa3Mephl PeaTbHBIX OOBEKTOB OKPYKAIOIIETO MHUPA.
IIpeoGpa3oBanusn

L OHepI/IpOBaTB JABMKCHUSAMUA U HpeOGpa?,OBaHI/IHMI/I KaK MCTallpCAMETHBIMU IMOHATUAMU

e  OIepUpOBaTh MOHATHEM JABKXEHUS U MIpeoOpa3oBaHus NOJ00HS 111 000CHOBAaHHUH, CBOOOAHO BIaIETh
npueMaMy MOCTPOeHHsI (PUTYp C MOMOIUBIO IBMKEHHH M NpeoOpa3oBaHusl MOJAOOHs, a TakKe KOMOMHALMSIMH
JBYKEHUH, IBIKEHUH U TipeoOpa3oBaHU;

®  WCIONB30BaTh CBOWCTBA [JBW)KEHMH U TPeoOpa3oBaHWM [UIsi TpOBeINeHWA OOOCHOBAaHUS W
JTIOKa3aTeNbCTBA YTBEPKACHUN B TEOMETPUH U JPYTHUX YIeOHBIX MPEAMETaX;

®  [I0JIb30BATHCS CBOMCTBAMHU ABM)KEHUH M IpeoOpa3oBaHU MIPH PEIICHNH 3aJad.

B noBceaHeBHOI )KU3HHU U IPHU U3YYEHUM APYTUX MPEAMETOB:

®  TIPUMEHSTH CBOICTBA JBMKEHUN M IPUMEHSTH 10100M€e AJISl TOCTPOSHUN M BBIYHCICHUH.
BexkTopbl M KOOPAMHATHI HA IVIOCKOCTH

e  (CB0o0OgHO OmepupoBaTh MOHATHAMHU BEKTOP, CyMMa, Pa3HOCTb BEKTOPOB, IIPOM3BEACHUE BEKTOpA Ha
YHCII0, CKAJIIPHOE NPOU3BE/IEHUE BEKTOPOB, KOOPAMHATHI HA INIOCKOCTH, KOOPANHATHI BEKTOPA;

o BJIaACTb BEKTOPHBIM U KOOPAWHATHBIM METOJOM Ha IINIOCKOCTH [JIA PEHICHUA 3a1a4 Ha BBIYUCIICHUE U
JI0Ka3aTeNbCTBA,;

o BBITIOJIHATE C IMOMOMIBIO BEKTOPOB W KOOPJAUHAT AO0KA3aTCJIIbCTBO U3BECTHBIX €MY I'€OMETPHUYCCKUX
(hakTOB (CBOWCTBA CpPEJHHMX JIMHUH, TEOPEM O 3aMeYaTeIbHBIX TOYKAaX W T.II.) M IOJIy4aTh HOBBIE CBOWCTBA
M3BECTHBIX QUTYD;

®  JCIOJB30BAaTh YpaBHEHWs (GUIYp Ul PELIeHHs 3a7ad U CaMOCTOATENIBHO COCTABISATH ypaBHEHUS
OT/AENBHBIX TNIOCKUX (QUTYP.

B noBceaHeBHOM KU3HM U NIPU U3YYECHUH APYITUX MPEAMETOB:

®  1CIIOJIb30BATh MOHATHSI BEKTOPOB M KOOPAMHAT Ul PEeLICHU 3aa4 1o Gu3uke, reorpaduu U Ipyrum
y4IeOHBIM TIPEIMETaM.
Hcropust MaTeMaTHKH



° ITonumats MAaTeMaTUKy KaK CTPOro OpraHu30BAHHYKO CHUCTEMY HAYUYHBIX 3HaHHfI, B YaCTHOCTHU
BJIaACTh NMPEACTABICHUAMU 00 aKCHOMaTHYECKOM IMOCTPOCHHUHU T'€OMETPUU U INCPBUYHBIMU IIPCACTABIICHUAMU O
HECBKIIMIOBBIX I'€COMCTPUAX

e paccMaTpuBaTh MaTEeMaTHKy B KOHTEKCTE HMCTOPUM pa3BUTHUS LMBWINM3ALWA U HUCTOPUHU
pa3BUTHSI HAYKH, IOHUMATh POJIb MaTEeMaTHKH B pa3BuThu Poccuu.

MeTtoabl MaTeMaTHKH

e Braners 3HaHUSAMH O PA3TUYHBIX METOJaX OOOCHOBAaHUS U ONMPOBEPKEHUS MAaTEMaTHUECKUX

YTBEPKACHUM U CAMOCTOSITENILHO IPUMEHSTH UX;

® BJAJCTh HABBIKAMM aHAJM3a YCJIOBUS 3aJauyd W OIpPENEeNICHUS MOIXOMSIIMUX Ui PELICHUS
3ajja4 U3y4EHHBIX METO/I0B MJIM UX KOMOMHAIUI;
®  XapaKTEepU30BaTh MPOM3BEICHUS MCKYCCTBA C YYETOM MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B

IPUPOJIE, UCIIOJIb30BAaTh MaTEMATHYECKHE 3aKOHOMEPHOCTH B CAMOCTOSATEIbHOM TBOPYECTBE.

e [IpenmerHbie pe3ynbTaThl OCBOCHUS IPOrpaMMbl y4eOHOIO Kypca K KOHIy 00y4eHus B 8 kJacce:

[ ]

e PacrnozHaBaThb OCHOBHBIE BHJIbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, MOJIb30BATHCS MX CBOWCTBAMHU
IpU PELICHUH Te€OMETPUYECKHX 3a/1a4.

e [lpuMeHsATH CBOMCTBA TOUKM MEPECEUEHUsT MEIUaH TPEyrojbHUKA (LIEHTpa MAcC)B PELICHUH 3a/1a4.

e Biagerb NOHATHEM CpelHEH JIMHUU TPEYrojbHUKAa W Tpaleluu, NPUMEHATh UX CBOWCTBA IIPU
pelieHuH  reomerpuueckux  3agad. llonb3oBathest  Teopemoirt  daneca M TeopeMod O
PONOPLHUOHATIBHBIX OTPE3KaX, IPUMEHSATh UX Ul PELICHUs NPAaKTUYECKUX 3a/1ay.

e [IpuMeHsATh NPU3HAKY OAOOUS TPEYTrOJbHUKOB B PEILIEHUU N'€OMETPUUECKHX 3a/1au.

e [lonp3oBarbes TeopeMoii [Tudaropa ams pemeHuss reOMeTpUYECKUX U IPAKTUYECKUX 3a/1ay.

e CTpouTh MaTeMaTHYECKYI0 MOJENb B IPAKTHUYECKHUX 3a/ladaX, CaMOCTOSTEIBHO IENaThb 4YEpPTEX H
HaXOJUTh COOTBETCTBYIOIINE JITMHBI.

e Biagers NOHATUAMM CHHYCA, KOCHHYCA M TAHI'€HCA OCTPOrO YIJIa MPSMOYTOJBHOTO TPEYrOJbHUKA.
[Tonb30BaThCs ATUMH MOHITHIMHU ISl PEIIEHUS TPAKTUUECKUX 3a/1a4.

e Bruucnare (pa3auyHbIMU CIOCO0aMM) IUIOIIAAb TPEYTrOJbHUKA M IJIOLIaId MHOTOYTOJIBHBIX (UTYD
(MoJIB3ysCh, e HEOOXOIUMO, KaIbKyIATOpoM). [IpMMEHATh MOJydeHHbIE YMEHHS B MPAKTUYECKUX
3a/a4ax.

e Bianerh NOHATHAMM BIMCAHHOTO W LEHTPAJIbHOIO YIJa, MCIOIb30BaTh TEOPEMBI O BIHMCAHHBIX
yriiax, yriax MexIy XopJAamMH (CeKyUIMMM) M YIJie MeXAy KacaTelbHOM M XOpAoH MpH perieHuH
FEOMETPUUYECKUX 3a7ad.

e Biagerb MNOHATHEM ONMCAHHOTO YETHIPEXYTOJIbHWKA, MPUMEHSATh CBOMCTBA  ONUCAHHOIO
YeTHIPEXYTOJbHUKA TP PEIICHNUH 3a1a4.

e [lpuMeHATh MONYYEHHBIE 3HAHMUS Ha IPAKTUKE — CTPOUTh MaTeMaTHYECKHE MOJENM Ul 3ajad
peasbHOM JKM3HM W TPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHHMS C NpPUMEHEHHEM IHOJ00Ms u
TPUTOHOMETPHH (IIOJIb3YSACH, TJI€ HEOOXOAUMO, KAIbKYISITOPOM).

e [IpenmerHbie pe3ynbTaThl OCBOCHUS MPOTpaMMbl Y4eOHOTO Kypca K KOHIy o0y4eHus B 9 kJiacce:

e 3HaTh TPUTOHOMETPUYECKHE (PYHKIMH OCTPHIX YIJIOB, HAaXOAWTh C WX IOMOIIBIO Pa3IHYHBIC
AIIEMEHTHl IPSIMOYTOJIBHOTO TPEYrojbHUKA («pelleHue MPSMOYTOJbHBIX  TPEYTOJIbHUKOBY).
Haxoauth (C MOMOLIBI0 KalbKyJIATOpPa) UIMHBI U YIJIbl AJ11 HETAOJUYHBIX 3HAUECHUH.

e Jloxp3oBaTbecs CbOpMy.]'IaMI/I MNPpUBCACHUA W OCHOBHBIM TPUTIOHOMETPUYCCKUM TOXACCTBOM IJIA
HaXO0XICHUS COOTHOIIIEHUN MCKAY TPUTOHOMETPUUCCKUMHU BCIIMYNHAMMU.

e lcnoiap30BaTh TCOPEMbI CHUHYCOB U KOCHUHYCOB [JIsI HAXOXKIACHUA PaA3JIMYHBIX DJJICMCHTOB
TPEYTroJabHHUKA («PELIEHUE TPEYTOJbHUKOBY), IPUMEHATH UX IIPU PEIICHUH F'€OMETPUUYECKUX 3a4a4.

e BraaeTh MOHATHAMU MPEOOPa30BaHUS MOAOOHS, COOTBETCTBEHHBIX AJIEMEHTOB MOJOOHBIX (PUTYD.

e [lomp30BaThbcs CBOMCTBAMH TOIOOMS TMPOM3BOJIBHBIX (DUTYp, YMETh BBIYUCISATH UIMHBI M HAXOIUTh
yribl 'y 1ofo0HbIX Quryp. IIpuMeHsATh cBoWcTBa MOJAO0MS B MPaKTHYECKHX 3alavyax. YMeTh
NPUBOUTH MPUMEPHI MOJOOHBIX (PUTYPB OKPYKAIOIIEM MHPE.



[Tonb3oBaTbcs TEOpeMaMu O MPOU3BECHUU OTPE3KOB XOPJ, O MPOU3BEIECHUU OTPE3KOB CEKYILUX, O
KBaJpaTe KacaTeIbHOM.

[Tonp30BaTbCsl BEKTOPaMH, MTOHUMATh UX T€OMETPUYECKUNA M (PU3UYECKUH CMBICI, PUMEHATh UX B
peIllIeHNH TeOMEeTpUUeCKUX U (uznueckux 3anad. [IpuMeHsATh CKaasipHOE MPOU3BEIEHHUE BEKTOPOB
AJI1 HAXOKACHUA OJIMH U YIJIOB.

[Tonb30BaThcs METOJOM KOOPAMHAT Ha IMJIOCKOCTH, MPUMEHSTh €ro B PEIICeHUU T'e€OMETPUYECKUX U
MPAKTUYECKHX 3a7au.

BJIaI[eTB MMOHATUAMHU NPABUIJIBHOT'O MHOI'OYT'OJIbHUKA, NJIMHBI OKPYXXHOCTHU, AJIMHBI AYTH OKPYKHOCTHU
U paJIMaHHON MepBI YIJia, YMETh BBIYMCIATH IUIOMIAAb Kpyra u ero yacteil. [IpuMmensars nomyyeHHbie
YMEHUA B IIPaKTUYECKUX 3a1a4ax.

HaxonuTh ocu (MM LIEHTPBI) CUMMETPHH (UTYp, TPUMEHSTH JBUKEHUS IUIOCKOCTH B MPOCTEHINNX
CIIyJasix.

HpI/IMeHﬂTB MOJIYYCHHBIC 3HAHUA Ha IMPAKTUKEC — CTPOUTH MATEMATHYCCKHUC MOJACIM I 3aaad
peaibHOM JKM3HM M TIPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHUS C MNPUMEHEHHEM IM0A00Us U
TPUTOHOMETPHUECKUX (PYHKUUN (MOJIB3YACh, TAe HEOOXOIUMO, KalbKYISTOPOM)



2.Conep:xxanne y4deOHoro kypca «I'eomerpus»

I'eomeTrpuyeckne purypsol

@urypsl B reOMETPHHU U B OKPY’KAI01leM MHpe

I'eomerpuueckass ¢urypa. DopMuUpoBaHME IPEACTABICHUH O MeTalpeIMETHOM
MOHATUH «DUTYpay.

Touka, nMHUSA, OTPE30K, NpsMast, JIyd, JIOMaHas, INIOCKOCTb, yroj, OMcceKkTpuca yria u
€€ CBOMCTBA, BU/IbI YIVIOB, MHOI'OYT'OJIbHUKH, KPYT.

OceBas  cummerpus  reomerpuyeckux  ¢uryp. lLleHTpanbHas  cummerpus
reoMeTpHUecKuX (puryp.

MHoroyrojbHuKH

MHOroyrojapHuK, €ro 3JIEMEHTBI M €ro CcBOWCTBa. Pacno3sHaBaHuE HEKOTOPBIX
MHOTOYI'OJIbHUKOB.  BBINyKJIBIE ¥ HEBBINYKIbIE  MHOTIOYTrOJIBHMKHM.  IIpaBuibHBIE
MHOT'OYTI'OJIbHUKH.

TpeyronbHuku. BbicoTa, Menuana, OuccekTpuca, CpenHsAs JUHHUS TPEYrOJbHUKA.
PaBHOOEIpeHHBIN TPEYrOJIbHUK, €r0 CBOICTBA M NpU3HAKU. PABHOCTOPOHHUH TPEYTOJIbHUK.
[IpsAMOYronbHBINA, OCTPOYTOJIBHBIM, TYNOYIOJBHBIM TPEYrOJIbHUKU. BHEmHue  yribl
TpeyrojabHuka. HepaBeHCTBO TpeyroyibHUKA.

Yetsipéxyronbuuku. [lapannenorpamM, pomO, NpsSMOYTOJbHUK, KBaapaT, Tpamerus,
paBHOOenpeHHas  Tpamernus. CBoiicTBA W TNPHU3HAKM  Tapajuiejorpamma, pomoa,
IIPSIMOYTOJIbHMKA, KBaJparTa.

OKpyXHOCTB, KPYT

WX aneMeHTBI U CBOMCTBA; LICHTPAJIbHBIE U BIMCAHHbIE YIUIbl. KacarenpHas u cexyiuas
K OKPYXXHOCTH, UX CBOWCTBA. BrncaHHbIE U ONUCaHHBIE OKPY>KHOCTH JUIsl TPEYIOJIbHUKOB,
YETBIPEXYTOJIbHUKOB, IPABUIIbHBIX MHOTOYT OJIbHUKOB.

I'eomeTrpnyeckne purypsl B npocTpancree (00bEMHBIE Tes1a)

MHororpaHHuK U ero 3yieMeHThl. Ha3BaHUS MHOTOIpaHHUKOB C Pa3HbBIM IOJIOXKEHUEM
U KOJIMYECTBOM rpaHel. llepBuuHble mpencTaBieHUs O NUPAMUIE, MNapajUlelenuIene,
npusMme, cepe, mape, HUIMHIPE, KOHYCEe, UX AJIEMEHTaX U IPOCTEHIINX CBONCTBAX.

OTHOmIEeHUA

PasencrBo puryp

CBolicTBa paBHBIX TPEYTOJIbHUKOB. [IpM3HaKky paBeHCTBA TPEYTOJIBHUKOB.

IHapanieJbHOCTH NPAMBIX

[TpusHaky M CBONCTBA MapauIEIbHBIX MPAMBIX. AKCHOMa MapalIeIbHOCTH EBKina.
Teopema Darneca.

IlepnenauKyaspHbIC NPSMBIE

[Ipsimoit yron. Ilepnennukyisap k npsamoin. HakionHas, npoeknus. CepelnHHbIN
NEPIEHIUKYIIAp K 0Tpe3Ky. CBOMCTBA M PU3HAKU NEPIEHIUKYIIPHOCTH.

IHoxooue

[IponopunonansHble 0Tpe3kH, moxodue ¢puryp. [TonoOusie Tpeyronsuuku. [IpusHaku
noioous.

B3aumHoe pacnoJio:keHue IpsSMON U OKPYKHOCTH, ABYX OKPYKHOCTEH.

N3mepeHusi M BbIYMCIEHUSA

Beanunnbl

[Tousitue Benmuuunbl. JlnnHa. M3mepenue miuHbl. EQuHHUIBI W3MEpEHUs JIUHBI.
Bennuuna yrina. ['pagycHas mepa yria.

[TonsTie o miomaau miIockod ¢urypel u e€ cBoiicTBax. V3MmepeHue MuIoImaze.
EnvHuLBI H3MEpeHus TUIOIaIy.

[IpencraBnenne 06 o0BEME W ero cBoicTBax. M3mepenme oO0BEMa. EnmHMIBI
n3MepeHus: 00BEMOB.

HN3mepennss 1 BbIYMCICHUS

WNHcTpyMEHTBI U1 U3MEPEHUIN U IOCTPOECHUI; N3MEPEHUE U BBIYMCIIEHUE YIJIOB, JJINH
(paccrosinuii), iomasaei. Tpuronomerpuueckue GyHKIIUA OCTPOTO yriia B MPSMOYTOIHLHOM
TpeyroipHUKe TpuroHomerpuyeckre GyHKIMH TYHOTO yria. BeruucieHue 3ineMeHToB
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TPEYrOJbHUKOB C HCIOJB30BAHUEM TPUTOHOMETPUYECKUX COOTHOHMICHHH. DOopMyisl
IUIOIAZM TPEYroibHUKA, MapajulejorpaMMma M €ro 4acTHBIX BHJOB, (POpPMyJIbl AJUHBI OK-
PYXHOCTH U Tuiomanau kpyra. CpaBHeHHe W BbluucieHue miomianeii. Teopema Iugaropa.
Teopema cunycoB. TeopeMa KOCUHYCOB.

Paccrosinust

PaccrosiHne mexnay Toukamu. PaccTossHue OT TOYKM 10 IpsAMOH. PaccrosiHue Mexny
dburypamu.

I'eomeTpu4eckne NOCTpoOCHUA

["'eomeTpuueckue NoCTpOSHUs U1 MIUTFOCTPALU CBOMCTB T€OMETPUUECKUX QUTyp.

NHCTpyMEeHTBI 111 TIOCTPOEHU: LUPKYJb, JHUHEHKa, YyrojdbHUK. [Ipocreiimme
MOCTPOCHMSI LUPKYJIEM M JMHEHKOM: MOCTpOCHHE OUCCEKTPUCHI YIila, MEpHEeHAMKYNIsIpa K
IIPsIMOH, yIJia, PABHOI'O JaHHOMY,

IlocTpoeHne TPEYroNbHUKOB IO TPEM CTOPOHAM, ABYM CTOPOHAM U YIUIy MEXKIY
HUMH, CTOPOHE U JIBYM IIPUJIEKAIIUM K HEH yriiam.

Jlenenue oTpe3ka B JaHHOM OTHOLICHHH.

I'eomeTrpuyeckne npeodpa3oBaHus

IIpeodpa3zoBanus

[Tonstue mpeobOpasoBanus. IlpeacraBieHne O  METANpPEAMETHOM  IMOHSITHU
«tpeobpaszoBanue». [logodue.

JIBMsKeHust

OceBas 1 LIEHTpaJIbHAs CUMMETPUS, TOBOPOT U NapajuieiabHbli nepenoc. KomouHnamuu
JBUKCHHUM Ha TUIOCKOCTH U UX CBOMCTBA.

BeKkTOpBI M KOOPAHMHATHI HA MJIOCKOCTH

BekTops!

[TonsaTue BekTOpa, AEUCTBUS HaJl BEKTOPaMH, UCIIOJIb30BaHUE BEKTOPOB B (hH3HKeE,
pa3oKeHUe BEKTOpa Ha COCTABJIAIOIINE, CKAIISIPHOE ITPOU3BEACHHUE.

Koopannartsl

OcHOBHBIE TIOHATUSA, KOOPAMHATBI BEKTOpA, pPACCTOSHUE MEXKIAY TOUYKAMHU.
KoopaunaTsl cepeuHbl 0Tpe3ka. Y paBHeHUs QUTYp.

[IpuMeHeHre BEKTOPOB M KOOPIMHAT Ul PELIEHHUS MPOCTEHIIMX TNeOMETPUYECKUX
3a1ad.

Hcropust MaTeMaTHKHU

Bo3HuKHOBEHME MaTeMaTUKM Kak HAayKu, dTamnbl €€ pa3BuTusi. OCHOBHBIE pa3/elibl
MaTeMaTHKU. Belgaromuecss MaTeMaTHKU U UX BKJIaJ B pa3BUTHE HAyKH.

beckoHEYHOCTP MHOXKECTBA MPOCTBIX uuces. Ywcna W JIMHBL  OTPE3KOB.
Parmonansheie uncna. [lorpe6HOCTH B MppannoHanbHbIX ynciax. Llkomna [Mugaropa

3apoxaeHue anreOpsl B Heapax apudmetruku. Ais-Xopesmu. PoxaeHne OyKBEHHOM
cumBonuku. [l.depma, ®@. Buer, P. [exaprt. Ucropusi Bompoca o HaxoxaeHHH (HOPMYI
KOpHEel anrebpanyeckux ypaBHEHHH creneHel, Oombiux ueThipéx. H. Taprambs, k.
Kapnano, H.X. A6ens, O.'anya.

[losiBneHne MeToga KOOPAMHAT, TIIO3BOJISIFOLIETO IEPEBOJUTh TIE€OMETPUYECKHE
00BEKTHI Ha s13bIK anredpsol. [losBnenue rpadukos ¢pyukmuil. P. lexapr, I1. ®epma. [Ipumepst
Pa3IMYHBIX CUCTEM KOOPJIMHAT.

3amaua Jleonapno IIuzanckoro (Oubonaudn) o kposmkax, uncia Gudonaqyuu. 3agaqa
0 maxMaTHoH Jocke. CXOAUMOCTh T€OMETPUUECKON TPOrPECCUH.

Hctoku Teopun BeposiTHOCTEH: cTpaxoBoe Jeno, aszapTHble urpsl. [I. depma,
b.ITackans, 5. bepnymnnu, A.H.Koamoropos.

Ot 3emnenenust k reomerpur. Iludarop m ero mxoma. damec, Apxumen. Ilmaron u
Apuctorens. [locTpoeHune npaBuiIbHBIX MHOTIOYTOJIBHUKOB. Tpuccekuus yria. Keagparypa
Kpyra. YaBoenue kyoa. Mcropus uucia n. 3omotoe ceuenue. «Hauana» EBknuna. JI Diinep,
H.M.Jlo6aueBckuii. McTopust maToro mocryiara.

I'eomeTpus u uckycctBo. I'eomeTprueckre 3aKOHOMEPHOCTH OKPY’KAIOILIETO MUPA.

ActpoHomus u reomeTpus. UTo U Kak y3Hanu AHakcarop, DpatocheH u ApucTapx o
pa3mepax Jlynsl, 3emnn u Connna. Paccrostnusa ot 3emun 1o Jlynsl u Connua. M3mepenue
paccrosiHus ot 3emiun 10 Mapca.
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Ponws poccuiickux y4€HbIXx B paszBuTuu Mmatematuku: JI.Dinep. H.M.JloGaueBckuid,
[1.JI.YeOnmmes, C. KoaneBckas, A.H.Konmoropos.
Maremaruka B pazsutuu Poccun: Ilerp I, mxona MareMarnuecKuxX M HaBUTALKUX

HayK, pas3Butue poccuiickoro d¢uora, A.H.KpemoB. Kocmuueckas mnporpamMmma u
M.B.Kenupim.

8 KJIACC

UYersipéxyronpauku. [lapamienorpamm, ero npusHaku M CBOMCTBA. HacTHbleciaydau
napauenorpaMmMoB (IIpsIMOYTOJIbHUK, poMO, KBaJpaT), UX MPU3HAKU U CBOMCTBA. Tpamerus,
paBHOOOKas Tparienus, €€ CBoicTBa U npu3Haku. IIpsimoyrosnbHas Tpaneuus.

Meton ynBoenust menuansl. LlenTpansHas cummerpus. Teopema Daineca u Teopema o
IIPOINOPLIMOHAJIBHBIX OTPE3KAX.

Cpennue JIMHNAN TPEYroJbHUKA U Tpanelyy. LIeHTp Macc TpeyroyibHUKa.

[Tono6ue  TpeyronbHUKOB, KodpduuueHT mnomodus. [lpusHakum  mog00HA

TPEyrojJbHUKOB. [IpuMeHenue 1mo1o0us npyu pereHny MPaKTUYECKHUX 3a/1ad.

CoiicTBa 1uiomazeit reomeTpudeckux Gpuryp. opmMyisl 1Uis IO UTPEYTOIBHUKA,
napasesnorpaMma, pom6a u tpanenuu. OTHOIIEHHE IUI0IAeH Mo100HBIX (GUryp.

Brrancnenue momanei TpeyroJibHUKOB M MHOTOYTOJIBHHKOB Ha KIIETYaTOM Oymare.

Teopema IIudaropa. Ilpumenenue teopems! [Iugaropa npu pemeHun NpaKTHUECKUX
3a1ad.
CuHyC, KOCHMHYC, TaHI'€HC OCTpOro yIJla HpsIMOYTOJIBHOIO TpeyrojabHuka. (OcCHOBHOE
TPUTOHOMETPUUECKOE TOXKJIECTBO. Tpuronomerpuueckue GpyHkuu yriaoss 30°, 45° u 60°.

BrincaHHbIE ¥ IEHTpaIbHBIE YIJIbI, YTOJI MEKIY KacaTEIbHON U XOPAOU. YTIIbl MEXKIY
XOpAaMH UM CEeKyllMMHU. BrnucaHHble UM ONUCaHHBbIE YETHIPEXYrOJIbHUKU. BzaumHoe
pacmojyiokeHue AByX OKpyxkHocred. Kacanue okpyxkHocteld. OOIMe KacaTelbHBIE K JIBYM
OKPY>KHOCTSIM.

9 KJIACC

Cunyc, xocunyc, tanreHc yrioB or 0 mo 180°. OCHOBHOE TPHUTOHOMETPHUYECKOE
TOX1eCTBO. DOPMYJIBI IPUBEICHUS.

Pemenune TtpeyronbHukoB. Teopema KOCMHYCOB M Teopema CHUHYCOB. PemieHue
IIPAKTUYECKHX 3aa4 C UCII0JIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeoOpazoBanue mogaodusi. [lomodre COOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema O HpOW3BENEHHH OTPE3KOB XOPHA, TEOPEMBI O MPOU3BEIECHUU OTPE3KOB
CEeKYILUX, TEOpEMa O KBaJpaTe KacaTeJIbHO.

BekTtop, nnuHa (MOAYJIb) BEKTOpPA, COHAIIPABICHHBIE BEKTOPBI, MPOTHBOIIOJIOKHO
HaIpaBJIEHHbIE BEKTOPbI, KOJJIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OMEpAI[MH Haj
BeKTOpamH. Pa3iokeHue BeKTOpa MO JABYM HEKOJUIMHEAapHbIM BekTopaM. KoopauHarbl
BekTopa. CKanspHOe TpOU3BEIACHHE  BEKTOPOB, NMPUMEHEHHUE ISl HAXOXKACHUS UIMH U
yTJIOB.

JlexapToBBl KOOpAMHATBI HA IUIOCKOCTU. YPaBHEHUS NPSIMOU M OKPYKHOCTH B
KOOpJAMHATAax, [IEpECEUEHNE OKPYKHOCTEHN U MPAMBIX. MeTo1 KOOpAUHAT U €r0 IPUMEHEHHE.

[IpaBusbHBIE MHOTOYTOJIBHUKH. J[muHa okpykHOCTH. ['panycHas u paauaHHas Mepa
yria, BBIYMCIEHUE JUIMH OYT OKpyKHOCTel. [nomane kpyra, cekropa, CerMeHra.

JIBuKeHHsI IJIOCKOCTM W BHYTPEHHUE CUMMETpud Quryp (dIeMeHTapHbIe

npencrasienus). [lapamnensHeiil nepenoc. IToBopor.
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TemaTn4yeckoe IJIaHUPOBaHHE

7 KIIACC
Ne i HaumenoBanue paznena Knace | Konmnue
CTBO
4acoB
1 2 3 4
Ipocreiimme
1 reoMerpuyeckue (purypbl 13
M UX CBOMCTBA
2 TpeyroJabHUKH 18
3 [apanneabHble NpAMBIE. Cymma yrJioB 7
TPeyroJibHUKA. KJjace 17
4 Oxpy:xHOCTH U KpYT. 'eoMeTpHUYecKHe MOCTPOEHUSI. 15
5 O0001meHNe U CHCTEeMATH3ALMS 3HAHUI y4aluxcst ;
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KJIACC

Ne HaumenoBanue pasaesa KosunuyecTBo KosunuyecTBo OcHOBHOe coJepkaHue udpoBbie/31eKTPOHHBbIE
n/n (Tembl) Kypca yacos no ®PII yacos o PII oOpa3oBaTe/ibHbIE pecypchl
1. | YeTbIpéXyroabHUKN 12 12 Hapannenorpamm, ero npusuaku u | https://resh.edu.ru/subject/
cBoiictBa. YacTHbie ciiyyaun httDS//EdUSkysmartrU/
T1apaJLIeIOTPaNMOB http://skiv.instrao.ru/bank-
(IpsIMOYTOJILHUK, pOMO, KBaJIpaT), . -
WX TIPH3HAKH ¥ CBOHCTBA. zadaniy/matematicheskaya-
Tpanenus. PaBHoOokas u ramotnost/
NIPSAMOYTOJIbHAS TPANlCLUN.
Merton yaABOCHHS MEIUAHBI. httQSZ /luchi.ru
IlenTpanpHas cuMMeTpUs
2. | Teopema daneca u Teopemao 15 15 Teopema Daneca u Teopema https://resh.edu.ru/subject/
POIOPIHOHATBHBIX OCHPOHOPHHOHam’HHX OTpE3Kax. https://edu.skysmart.ru/
OTpe3Kax, MOI00HbIE LA http://skiv.instrao.ru/bank-
panenuys, e CpCaHss JINHUA. N B
TPEYrOJIbHUKI TIpONOPIHOHATBHbIE OTPE3KH. zadaniy/matematicheskaya-
IlenTp Macc ramotnost/
B TpeyroibHuKe. [logo0HbIE
TpeyrojabHuKU. Tpu npuszHaka httQSZ /luchi.ru
MoT00US TPEYTOIEHUKOB.
[Tpumenenue noxpobus
IpU pCIICHUHN NPAKTUYCCKUX 3a4a4
3. ITnomans. Haxoxnenne 14 14 CeoiicTea nuomasei https://resh.edu.ru/subject/
IUIOIAACH TPEYrOJbHUKOB U (r;OMeTpW{eCKHX buryp. https://edu.skysmart.ru/
MHOTOYTOJBHBIX (QUTYD. OPMYJIB! AT TLTOTHAIH http://sKiv.instrao.ru/bank-
TPEyToJIbHUKA, TapAJIIEIOrpamMMa, . -
[Tnomaau mogoOHbBIX GUryp Tpanery. BhIdHCIIeH e miomaiei zadaniy/matematicheskaya-
citoxHBIX uryp. [Tnomanu duryp ramotnost/
Ha kJjeTdatoit Oymare. [Tmomaan
moI00HBIX huryp. 3agaun httQSI//UChi.I’U
C IPAKTUYCCKHUM COACPIKAHUEM.
Pemenue 3amad ¢ moMoOIIbIO
METO/1a BCIIOMOTaTeNIbHOM
IO AU
4. | Teopema Iludaropa u 10 10 Teopema Iugaropa, u eé https://resh.edu.ru/subject/

Ha4vajia TPUTOHOMETpHUU

npuMeHeHne. Ornpe/eeHue
TPUTOHOMETPUICCKHUX (DYHKITHI
OCTPOTO yriia IpsiMOYTroJIbHOI'O
TPEyroJbHHUKA,
TPUTOHOMETPUUYECKHE
COOTHOIICHHS B MPSMOYTOJIbHOM
TpeyrojbHuke. OCHOBHOE

https://edu.skysmart.ru/
http://skiv.instrao.ru/bank-
zadaniy/matematicheskaya-

gramotnost/
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https://resh.edu.ru/subject/
https://edu.skysmart.ru/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
https://uchi.ru/
https://resh.edu.ru/subject/
https://edu.skysmart.ru/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
https://uchi.ru/
https://resh.edu.ru/subject/
https://edu.skysmart.ru/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
https://uchi.ru/
https://resh.edu.ru/subject/
https://edu.skysmart.ru/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/

TPUTOHOMETPUIECCKOEC TOKIACCTBO

https://uchi.ru

5. | YIusl B OKpYKHOCTH. 13 13 Brcanubie u nentpanbusie yrisl, | https://resh.edu.ru/subject/
Brmcannbie 1 onucaHHbIe yron Mf”’;ﬂy KacaTenbHON 1 https://edu.skysmart.ru/
YeTHIPEXYTOJbHHUKH. XOPAOIL. 3 710 MEAAY XOPAAMUH | hitp-//skiv.instrao.ru/bank-

CEKyIINMHU. Bmmcanneie n N -
KacarenbHbie onmcanmsie ueTsipéxyromsamiu, ux | Zadaniy/matematicheskaya-
K OKpyxHocTu. Kacanue NPU3HAKH U CBOHCTBA. gramotnost/
OKPYKHOCTEH [IpyMeneHne 5TUX CBOMCTB

IpUu peICHUN TCOMETPUIYCCKUX httpslluchl ru

3ajay. BzaumHoe PpacCIoJI0KCHUEC

JBYX OKPYXXHOCTEH, 00111e

KacatelibHEBIe. Kacanue

OKpY>KHOCTEH

6. [ToBTOpeHME, 0000IIEHNE 4 4 [osropenue ocnosubIx monsThid 1 | https://resh.edu.ru/subject/

3HAHUI Mngﬂ"B Kypcos 7 1 8 Ki1accos, https://edu.skysmart.ru/
ODODIICHHE SHAHH http://skiv.instrao.ru/bank-
zadaniy/matematicheskaya-
gramotnost/
https://uchi.ru
OBUIEE KOJIMYECTBO YACOB 68 68
[TO ITPOTPAMME
9 KJIACC
Ne HaumeHnoBanue pa3jena KoumnuectBo KosmuectBo OcHoBHOE conepxaHue Hudposbie/3neKTPOHHBIE
n/n (TeMBbI) Kypca yacos o O@PII yacos no PII o0pa3oBaTebHbIE pecypchl

1. | Tpuronometpus. Teopemsr 16 16 Omnpenenenue https://resh.edu.ru/subject/

KOCHHYCOB M CHHYCOB. TPHIOHOMETPHHECKHX (DYHKITHIA https://edu.skysmart.ru/
yrnoe oT 00 no 1800, ropmyib ) P

Penenue TpeyroasHUKOB T http://skiv.instrao.ru/bank-
OpUuBEACHUA. 1 €OpEMa KOCUHYCOB, N -
Teopema cHHycoB. Pernerte zadaniy/matematicheskaya-
TPEYTOJLHUKOB. IIpakTHdyecKoe gramotnost/
TIPUMEHEHHE JI0Ka3aHHBIX TEOPEM httgs; //uchi.ru

2. | IIpeobpaszoBanwe mo100Hs. 10 10 Honsre o npeobpasosanuu https://resh.edu.ru/subject/

Merpuueckue
COOTHOUIEHUS
B OKPYKHOCTH

1o706us1. COOTBETCTBEHHbIE
9JIEMEHTHI OJAOOHBIX GUTYD.
Teopema o npou3BeIeHUN
OTPE3KOB XOPJI, TeopemMa

0 TIPOM3BEICHUH OTPE3KOB
CEeKYIIHNX, TEOpeMa O KBajipare
kacatenbHOU. [Ipumenenue B
pelIeHNH T€OMETPUUYECKHX 3a1ad

https://edu.skysmart.ru/
http://skiv.instrao.ru/bank-
zadaniy/matematicheskaya-

gramotnost/

https://uchi.ru
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https://uchi.ru/
https://resh.edu.ru/subject/
https://edu.skysmart.ru/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
https://uchi.ru/
https://resh.edu.ru/subject/
https://edu.skysmart.ru/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
https://uchi.ru/
https://resh.edu.ru/subject/
https://edu.skysmart.ru/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
https://uchi.ru/
https://resh.edu.ru/subject/
https://edu.skysmart.ru/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
https://uchi.ru/

Bekropsr 12 12 Omnpenenenue Bekropos, cioxenne | https://resh.edu.ru/subject/
1 BHMUTAHIC BEKTOPOB, https://edu.skysmart.ru/
YMHOKE€HHE BEKTOPA Ha YHCIIO. . .. }
DusaecKuii 1 reoMeTpeCKHil http.//_sklv.mstrao_.ru/bank
CMBICIT BEKTOPOB. Paznoxenue zadaniy/matematicheskaya-
BEKTOpA 110 IBYM HeKoJLTHHeapHsM | gramotnost/
BekTopaM. KoopnuHaTsl BeKTOpa.
CkansipHOE TIPOU3BEICHUC httQSZ /luchi.ru
BEKTOPOB, €70 IPYUMEHEHUE
JUT HAXOXKACHUA NJIMH U YTJIOB.
Pemenue 3amau ¢ momMouibio
BEKTOPOB. IIpruMeHeHue BEKTOPOB
JUIA pCIICHUA 3aaa4 (1)I/ISI/IKI/I
JlekapTOBBI KOOPIMHATHIHA 9 9 HexaproBel koopauHaThl Todek Ha | https://resh.edu.ru/subject/
IJIOCKOCTH ;HOCKOCTH- YpaBHeHue NpAMOH. https://edu.skysmart.ru/
KpaBHeHHe OKPYRHOCTH. http://skiv.instrao.ru/bank-
OOpANHATBI TOUCK NEPECCUCHUA " N
OKDYIKHOCTH H IPAMOi. MeTor zadaniy/matematicheskaya-
KOOPJMHAT TIPU PELICHHU ramotnost/
FCOMETPHUUCCKHUX 3a1a4, https://uchi.ru
MPAKTUYCCKUX 3adaqd
[MpaBuibHBIC 8 8 [paBunbHbIE MHOTOYTOTBHUKH. https://resh.edu.ru/subject/
] s
MHOTOYTOJIbHHUKH. Hucno "m”"“mg}*mme https://edu.skysmart.ru/
JITuHa OKPY)KHOCTH U AYTH OKPYNTOCTH. & afnatmas http://sKiv.instrao.ru/bank-
mepa yria. [lnomans kpyra, - .
TUIOIIA b KpyTa. CEKTODA, CeTMEHTa zadaniy/matematicheskaya-
Brruucnenue momaei gramotnost/
https://uchi.ru
JIBMOKEHUS TIIOCKOCTH 6 6 Howusitue o nsmwkennn miockoctd. | https://resh.edu.ru/subject/
[TapasnenbHblil IepeHoC, IOBOPOT https://edu.skysmart.ru/
TIpHMeHEHHE NPH PELICHHH 3212 | |- [yskiy instrao.ru/bank-
zadaniy/matematicheskaya-
gramotnost/
https://uchi.ru
[ToBTOpeHue, 06001IeHNE 7 7 IMosTopenne ocroBrbIX moHsaTHA U | https://resh.edu.ru/subject/

3HAHUH

METOJIOB KypCOB 7-9 KIIacCOB,
000011IeHIE U CHCTEMATU3ALIUS
3HAHUH.

IIpocreiinne reoMeTpruuecKue
(GUrypsl 1 UX CBOHCTBA.
M3mepenue reoMeTpuuecKux
BCJIMUMH.

https://edu.skysmart.ru/
http://skiv.instrao.ru/bank-
zadaniy/matematicheskaya-

gramotnost/
https://uchi.ru

15



https://resh.edu.ru/subject/
https://edu.skysmart.ru/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
https://uchi.ru/
https://resh.edu.ru/subject/
https://edu.skysmart.ru/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
https://uchi.ru/
https://resh.edu.ru/subject/
https://edu.skysmart.ru/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
https://uchi.ru/
https://resh.edu.ru/subject/
https://edu.skysmart.ru/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
https://uchi.ru/
https://resh.edu.ru/subject/
https://edu.skysmart.ru/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
https://uchi.ru/

Tpeyronsauku. IlapannensHsie u
NePIEeHAUKYIIIPHbIE IPSIMBIE.
OKpyKHOCTb U KPYT.
I'eomeTprueckue nocTpoeHHUs.
VYribl B OKpy:KHOCTH. BricanHbie
U OIIMCAHHBIE OKPY>KHOCTH
MHOTOYTOJIbHHUKOB. IIpsiMas u
OKPY’KHOCTB. YeTBIPEXYTONBHUKH.
Brincansslen onucaHHble
YeThIpEXyToIbHUKH. Teopema
[ugaropa u Havana
TpUroHOMeTpHH. Pemenne oommx
TpeyroapHUKOB. [IpaBunbHeIe
MHOTOYTOJIbHUKH.
[Ipeo6pa3oBaHus MIOCKOCTH.
Hemwxenust. [Tonooue. Cummerpus.
IInomans. BeraucineHue miomane.
[Tnomany mogoOHBIX GUTYP.
JlexapTOBBI KOOPAUHATEI HA
II0CKOCTU. BekToph! Ha
TUIOCKOCTH

OBIIEE KOJIMYECTBO YACOB
[HO ITPOI'PAMME

68

68
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