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INOACHUTEJIBHASA 3AIIMCKA

['eomeTprs Kak OAWH M3 OCHOBHBIX pa3JejoOB IIKOJIBHOM MAaT€MaTHKH, UMEIOIIMI CBOEH
LeNbl0 00ecreynTh H3y4YeHHE CBOMCTB M pa3MepoB (UIryp, HUX OTHOLIEHHH M B3aUMHOE
pacrojio’)KeHue, OMUPAEeTCsl Ha JIOTMYECKYI0, JI0Ka3aTelbHYIO0 JHHHIO. LleHHOCTh H3ydeHus
T€OMETPHUH Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHMS 3aKIIOYAETCS B TOM, YTO O0YUaIOIIUNACS
YUHUTCS TPOBOJAUTBH JIOKA3aTEIbHBIE PACCYKIEHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOYCHMUS,
JIOKa3bpIBaTb HMCTUHHBIE YTBEPKIACHHS M CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IPOBOJIUTH
paccyXIeHHUs «OT MPOTHBHOT0», OTJIMYATh CBOMCTBA OT NMPU3HAKOB, (JOPMYIUPOBATH OOpaTHbIE
YTBEPKACHHUS.

BTopoil nenbro u3yd4eHus: TeOMETPUU SBISIETCA HUCIIONb30BAaHUE €€ KaK MHCTPYMEHTA IIpU
pelIeHnH KaK MaTeMaTHYeCKUX, TaK U MPAKTUYECKUX 3a/]1a4, BCTPEUAIOLUXCS B PeaIbHON )KU3HU.
OOyyaronuiicst TOJKEH HAy4YUThCS OMPEIENIUTh MeOMETPUUECKyI0 (purypy, omucaTh CIOBaMU
JAHHBIM YepTEX WIN PUCYHOK, HAWTH IUIOLIA/(b 3€MEJIBHOTO Y4acTKa, pacCUUTATh HEOOXOIUMYIO
JUIMHY ONTOBOJIOKOHHOTO Ka0esns Win TpeOyemble pa3Mepbl rapaxka Ijs aBTOMOOWIA. DTOMy
COOTBETCTBYET BTOpasi, BBIYUCIUTENbHAS JUHUSA B M3ydyeHuu reomerpuu. llpu pemenun 3agau
NPaKTUYECKOT0 XapakTepa 0OydyaromMHCs YUUTCA CTPOUTh MaTeMaTHYECKHE MOJIENH PealbHbIX
JKU3HEHHBIX CUTyallll, IPOBOAWUTH BBIYMCIEHUS U OLIEHHWBATH aJEKBATHOCTb IMOJIYYEHHOIO
pe3yJbTara.

Kpaiine BaxxHO MOAUEPKMBATH CBSI3U T'€OMETPUU C JPYTMMH YYEOHBIMU IpeaMeTamH,
MOTHUBHPOBATh  HCIOJB30BAaTh  ONPEIEICHHUS  TEOMETPUYECKUX (GUIyp UM IOHSATHUH,
JIEMOHCTPUPOBATh IPUMEHEHHE NOJTYUYEHHBIX YMEHHUH B (PU3HKE U TEXHHUKE. DTU CBSI3U HauboJee
ApKO BUJHBI B TeMaxX «BekTtops», « TpuronoMerpuyeckue COOTHOIEHUD», «MeTox KOOpIuHaT
u «Teopema ITudaropar.

VYuebHblil Kypc «I'eoMeTpus» BKIIOUACT CIEAYIOIIME OCHOBHBIE Pa3/eNbl COJCpPKAHUA:
«l'eomerpuueckue ¢Gurypsl W HUX CBOWCTBa», «lI3MepeHHe TeOMETPUYECKHX BEITUUUHY,
«/lekapToBBl  KOOpAMHATBI Ha IIOCKOCTW», «BekTopel», «/IBHXkEHMS  IIOCKOCTHY,
«IIpeobpazoBanus MOIOOUS.

Ha uszyuenune yuebHoro xypca «I'eomerpus» B 8 kiacce orBoaurcsa 68 yacoB (2 yaca B
HEJIEINIO0).



COJEPXKXAHUME OBYUYEHUA
8 KJIACC

UYersipéxyronbauku. [lapamrenorpamm, ero npu3HakM M cBOMcTBA. YacTHbIe ciydan
napajuieJIorpaMMoB (IPSMOYTOJIBHHUK, POMO, KBaJpar), UX NpU3HAKU W CBOMcTBa. Tpamenus,
paBHOOOKas Tpanenus, e€ cBoiicTBa U npusHaku. [IpsiMoyronapHas Tpamemus.

Meton yaBoeHus menuansl. LleHtpanbHas cummerpus. Teopema Paneca u Teopema o
IIPONOPLMOHAIBHBIX OTPE3KAX.

Cpennue TMHUM TPEeyrojabHUKA U Tpanenuu. LleHTp Macc TpeyronbHUKa.

[Tomo6ue TpeyroiapbHUKOB, KO3 duimeHT moaodus. [Ipu3Haku momoOus TPeyroIbHUKOB.
[Tpumenenne nogo0Hs MPH PeICHUH MPAKTUIECKHUX 3a/1a4.

CpoiicTBa momaneii reomerpudecknx ¢uryp. @opmyssl s TUIOMIAAN TPEYTOIBHUKA,
napajienorpamMmma, pom0a u Tpanenuu. OTHOIIEHHE TUIOMAAeH ToI00HBIX (UTyYP.

Beruncnenue niomnianeil TpeyroJlbHUKOB M MHOTOYTOJIBHUKOB Ha KJIeT4aToil Oymare.

Teopema [Tudaropa. Ilpumenenune Teopemsl [Indaropa npu perniennu npakTHYECKUX 3a1a4.

CuHyC, KOCHHYC, TaHI'€HC OCTPOIO yIja MpsSMOYIOJBHOIO TpeyrojpHuka. OCHOBHOE
TPUTOHOMETpUYECKOE TOXeCTBO. Tpuronomerpuueckue GpyHkuuu yriaos B 30, 45 u 60°.

BrnucanHble M LEHTpaJIbHBIEC YIUIBI, YIOJI MEXKIY KAacaTeJIbHOM U XOPAOH. YTIbI MEXIY
XOpAaMHU U CeKyUIMMU. BrincanHble 1 onucaHHble YeThIPEXYTONBHUKHI. B3auMHOE pacroioskenne
IByX okpyxHocTell. Kacanue okpykHocteld. O01ue kacaTellbHbIE K IBYM OKPYKHOCTSIM.

IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHA ITPOI'PAMMDBI
YYEBHOI'O KYPCA «I'EOMETPHUSA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHS IpOrpaMMmbl ydeOHOro kypca «I'eomerpusi»
XapaKTepU3yIOTCS:

1) naTpuoTHYeCKOEe BOCIIUTAHHE:

IPOSIBJIGHUEM HMHTEpeca K TMpOLUIOMY U HACTOSIIEMY POCCHHCKOM MaTeMaTHKH,
LICHHOCTHBIM OTHOIIEHHWEM K JIOCTH)KEHUSIM PpOCCHUHCKHX MAaTEMAaTUKOB M POCCUICKON
MaTeMaTHYeCKOM LIKOJIbI, K UCIIOIb30BAHUIO 3TUX JTOCTHKEHUH B IPYIMX HayKax M MPUKIATHBIX
chepax;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBINIOJHEHHUIO OOS3aHHOCTEH TpakJaHMHA M pean3alddl €ro Mpas,
NpPEACTAaBICHUEM O MaTeMAaTUYECKHX OCHOBAaX (DYHKIMOHHPOBAHUS PA3IUYHBIX CTPYKTYD,
SBJICHUH, MPOLEIYp TPakJaHCKOTo oOIiecTBa (Hampumep, BbIOOPHI, OIPOCHI), TOTOBHOCTBIO K
00CYXJIEHUIO 3TUYECKUX MPOOJIeM, CBA3aHHBIX C MPAKTHMYECKUM NPUMEHEHUEM JIOCTHKEHUMN
HayKH, OCO3HAHNEM Ba)KHOCTH MOPAJIbHO-3TUYECKUX IPUHLUIIOB B AEATEIBHOCTH YUEHOTO;

3) Tpy10BO€E BOCIIUTAHUE:

YCTAaHOBKOW Ha AKTHUBHOE y4YacTUE B PEIIEHUM MPAKTUYECKUX 3alad MaTeMaTH4eCKOU
HaNpaBJIEHHOCTH, OCO3HAHMEM Ba)KHOCTH MaTEMaTH4YECKOro 0Opa30BaHUs Ha MPOTSKEHUU BCEH
KHU3HH ISl YCHEITHON MPpo(ecCHOHANBHON AeITEeNbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHH,



OCO3HaHHBIM BBIOOPOM U TIOCTPOCHHEM MHIMBHIYaJbHOH TPAeKTOpUM OOpa30BaHUS U
KU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIMTAHME:

CIIOCOOHOCTBIO K 3MOLMOHAIBHOMY U 3CTETHUYECKOMY BOCIPHUSATHIO MaTeMaTHYECKHX
00BEKTOB, 33/1a4, pEUICHUH, pacCyK/IeHUH, yMEHHUIO BUJETh MaTeMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

OpHUEHTAIMel B JESITeTbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAyYHBIX MpEACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHA 4YeJIOBEKa, MNPHUPOIbI M O0OILIecTBa, NOHUMaHHEM
MaTeMaTHYeCKOM HayKH Kak cgepbl YelOBEYECKOW esTeIbHOCTH, ATAllOB €€ pa3sBUTHA U
3HAYUMOCTH JUIsl Pa3BUTHUS LIMBUIIN3ALIMH, OBJIAJICHUEM SI3bIKOM MaTEMaTHKU U MaTeMaTH4ECKON
KyJIbTYypOH Kak CpeICTBOM T[IO3HAHHUS MHUpPA, OBJIAJICHUEM IPOCTEHIIMMH HaBbIKaMU
HCCIIEI0BATENIbCKON AESITETbHOCTH;

6) pusnyeckoe BocnuTanue, opMUPOBAHUE KYJIbTYPbI 310POBbS U IMOIIMOHAJIBLHOIO
0J1aronoJTyyms:

TOTOBHOCTBIO IPUMEHATh MaTEMATUUECKUE 3HAHUSI B HHTEPECAaX CBOETO 3710POBbs, BEACHUS
3I0pOBOT0 00pa3a KU3HU (30pOBOE MHUTaHUE, COANTAHCUPOBAHHBIA PEKUM 3aHATHHA U OTIbIXA,
peryisipHasi pusnyeckas akTUBHOCTbB), C(POPMHPOBAHHOCTHIO HABbIKa pe(IeKCUU, IPU3HAHUEM
CBOETO IpaBa Ha OIIMOKY M TAaKOTO KE MpaBa JPyroro YeoBeKa;

7) 3Ko10THYecKOe BOCIINTAHME:

OpHUEHTallel Ha MpUMEHEHHEe MaTeMaTHYeCKUX 3HAHUM JUIsl pellleHus 3ajad B o0iactu
COXPAHHOCTH OKpYXarolle cpesbl, MIaHUPOBAHUS IOCTYNKOB M OLIEHKHM HUX BO3MOXHBIX
MOCNEACTBUM ISl OKPY>KaIOLIEH cpefibl, OCO3HAHUEM TJI00aNIbHOIO XapakTepa SKOJOTHYEeCKHX
npo0JieM U MyTel X peleHus;

8) aganTanus K H3MEHAIIMMCS YCI0BHAM COUAILHON M IPUPOAHOI Cpeabl:

TOTOBHOCTBIO K JICHCTBUSAM B YCJIOBMSIX HEONPEIEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€pe3 IMPAKTHUECKYIO JESATEIbHOCTb, B TOM YHCJIE YMEHUE YUUTHCS Y APYIHX
Jro/Ied, MPUOOpETaTh B COBMECTHOW JESITEIbHOCTH HOBBIE 3HAHHS, HABBIKM U KOMIIETECHIIMH U3
OTbITA JIPYTHX;

HE00XO0IMMOCThIO B (POPMUPOBAHUN HOBBIX 3HAHUH, B TOM uuciie GOpMyJIHPOBATh UJEH,
MOHSTHS, TUIOTE3bl 00 00BEKTAaX U SBIICHUSAX, B TOM YHUCIIE PaHEe HEU3BECTHBIX, OCO3HABAThH
neUIUTH COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO 0CO3HABATH CTPECCOBYIO CUTYAIUIO, BOCIIPHHUMATH CTPECCOBYIO CUTYAIIUIO
KaK BBI30B, TPEOYIOLIMI KOHTpPMEp, KOPPEKTUPOBATh MPUHUMAEMble DPELICHUsS M JIEeHCTBHUS,
(hopMyIHpPOBATH U OLIEHUBATH PUCKU U MOCIEACTBUS, (OPMUPOBATH OIBIT.

METAIIPEJIMETHBIE PE3YJIbTATDI
Ilo3naBaTebHBbIE YHHMBeEpPCAJbHbIE YUeOHbIE JelCTBUS
ba3oBble JJornyeckue aeiicTBUsA:
® BBIBJSITH M XapaKTEPHU30BaTh CYIIECTBCHHBIC MPHU3HAKHM MATEMAaTHYCCKUX OOBEKTOB,
MOHATHI, OTHOIICHUNW MEXIy TMOHATUSAMHU, (OPMYIUPOBATH OMpEAeNCHUs TOHATHUH,
yCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KiIaccu(uKaiu, OCHOBaHUS 17151 0000IIEHUS U
CpaBHEHUs1, KpPUTEPUU TIPOBOJUMOTO aHAIH3A;



BOCIIPUHUMATh, (hopMynupoBaTh U NpeoOpa3OBbIBATh CYXKACHUS: YTBEPIUTEIbHBIC H
OTpHILIATENIbHBIC, €TUHIUYHBIC, YACTHBIE U O0IUE, YCIOBHEIC,

BBISIBJISITh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUNs B (paKTax,
TAHHBIX, HAONIOACHUAX W YTBEPXKACHUAX, NpeylaraTb KPUTEPUU JJIsi BBISBICHUS
3aKOHOMEPHOCTEN ¥ IPOTUBOPEUUIL;

JieN1aTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTHKH, AEAYKTUBHBIX M WHAYKTHUBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOYeHNH 110 aHaJIOTHH;

pa3buparhb 10Ka3aTeIbCTBA MaTEMaTUYECKHX YTBEPXKICHUN (IPSAMbIe U OT IPOTHUBHOTO),
MIPOBOJIUTH CAMOCTOSITEJIbHO HECIOXKHBbIE JO0Ka3aTelbCTBA MaTeMaTHUecKuX (PakTos,
BBICTPaMBaTh apryMEHTALMIO, TIPUBOIUTH NMPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBHIBATH
COOCTBEHHBIE PACCYKICHUS;

BbIOMpaTh crnoco0 pemieHus y4yeOHOM 3agaud (CpaBHMBAaTh HECKOJIBKO BapHUaHTOB
pelieHus, BbIOUpaTh Hanbojiee MOAXOASIIUN C YYETOM CaMOCTOSITENIbHO BBIJEIIEHHBIX
KpUTEPHEB).

Ba3oBble ncciegoBarTebCcKue NeCTBUA:

UCIOJNB30BaTh  BOMPOCHI ~ KaK  HCCIICJOBATEIIbCKAH  MHCTPYMEHT  TIO3HAHUS,
(hopMynHUpOBaTh BOMPOCH], PUKCUPYIOLIUE TPOTUBOPEUHE, MPOOIEMYy, CAMOCTOSITENHEHO
YCTaHaBJII/IBaTL HCKOMOC€ MU JaHHOC, q)OpMI/IpOBaTL FI/IHOTCBy, apI‘YMCHTI/IpOBaTL CBOKO
MO3UIUID, MHCHHE;

MPOBOANTH IO CAaMOCTOSITEIBHO COCTABJICHHOMY IUIAHY HECIOXHBIA 3KCIICPUMEHT,
HEOOJIBIIIOE MCCIIEIOBAHNE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTHIECKOTO O0BEKTA,
3aBUCUMOCTEN 00BEKTOB MEXTy COOOM;

CaMOCTOSITENIEHO (POPMYTUPOBATH OOOOIICHHS U BBIBOIBI IO PE3yJIbTaTaM MPOBEIEHHOTO
HaAOJTIOJICHUS, HMCCICAOBAHUS, OIICHWBATh JOCTOBEPHOCTh IOJYYCHHBIX PE3YJIBTATOB,
BBIBOJIOB M 000OIIIEHHNI;

MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIECCa, a TAKXKE BBIIBUTATh MPEATOIOKEHUS
0 €ro paBBI/ITI/II/I B HOBBIX YCJIOBI/IHX.

Pa6ora ¢ undopmanmeii:

BBISIBIIATH HEJIOCTATOYHOCTH U M30BITOYHOCTh WH(POPMAIINH, TaHHBIX, HEOOXOIUMBIX IS
pelIeHus 3a/1auH;

BbIOMpPATh, aHAIM3UPOBATh, CUCTEMATU3UPOBaTb W HMHTEPIPETUPOBATH HH(OPMALHIO
pa3NUYHbIX BUAOB U (POPM NpPEICTABICHHUS;

BbIOMpaTh (opMy MpeaCcTaBICHUS WH(POPMALMK U WIIIOCTPUPOBATh pellaeMble 3a/1a4u
cXeMaMH, AMarpaMMaMu, HHOHM rpadukoil 1 uX KOMOUHAIMAMU;

OLIEHUBATh HAAEKHOCTh MHOOPMAIMH MO KPUTEPHUSIM, MPEUIOKEHHBIM YUYUTEIEM WM
c(OpMyITMPOBAHHBIM CAMOCTOSITENHHO.

KOMMyHI/IKaTI/IBHLIe YHuBEpPCaJIbHbIC y‘-leﬁHbIe JaelcTBHUA:

BOCIIPUHUMATH U (POPMYIHPOBATH CYXJICHHUSI B COOTBETCTBUU C YCJIOBHSMHU M LEISIMHU
OOlIeHMsI, SCHO, TOYHO, T'PAaMOTHO BBIpaXXaTb CBOIO TOYKY 3pEHUS B YCTHBIX H
MMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 10 XOJy pEIICHUS 3aJayd, KOMMEHTHPOBATh
MIOJTyYEHHBIN pe3yNbTar;

B X0JIe 00CYKJIeHUS 3aJaBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOM T€MBbI, MPOOIEMBI,
peuraemMoil 3aauu, BbICKa3bIBaTh UJI€U, HAIEJICHHbIE HA TIOUCK PELIEHUs, COMIOCTABIATD
CBOM CYXXJICHUS C CYXJIEHUSMU JIPYTUX YUYACTHUKOB JUAIOra, OOHAPYKUBATH Pa3IINIHe



U CXOJCTBO IMO3MIMHA, B KOPPEKTHOH ¢opme (opMyIupoBaTh pazHOIIACUS, CBOH
BO3PAKECHHS;

® IpEACTABIATH PE3YJIbTAThl PEIICHHs 3a/auM, YKCIIEPUMEHTA, MCCIEIOBAHUsSA, TPOEKTa,
CaMOCTOSITENIFHO BBIOMpaATh (OpMAT BBICTYIUICHHS C Y4E€TOM 33734 TMPE3CHTAlMH |
0COOEHHOCTEN ayAUTOPUH;

® [IOHMMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAaH/IHON ¥ MHIMBHIYAIbHONH PaOOTHI IpU
pelIeHnH y9eOHBIX MaTeMaTHYEeCKUX 337134,

® [PUHUMATH eNTb COBMECTHOW JEATENFHOCTH, TUIAHMPOBATh OPTraHU3aI[MI0 COBMECTHOMN
paboThl, pacnpenensTh BUIbl paboT, J0roBapuBaThCs, 00CYXkKIaTh MPOLECC U Pe3yabTaT
paboTbl, 000011aTh MHEHHUSI HECKOJIBKHX JIIOJIEH;

®  y4acTBOBaTh B IPYNMNOBEIX (popMax paboTsl (00CYykIeHMs, 0OMEH MHEHHSIMU, MO3TOBBIE
IITYPMBI U IPYTHE), BHIOIHATH CBOIO YacTh pabOTHl M KOOPIUHHPOBATH CBOH JICHCTBHS
C IPyTUMH YICHAMH KOMaH]IbI, OIICHUBATh KAYECTBO CBOETO BKJIa/1a B OOIIHIA TIPOITYKT MO
KpHUTEpUSIM, CHOPMYITHPOBAHHBIM yYaCTHUKAMU B3aMO/ICHCTBUSL.

PeryasiTuBHbIe yHMBepcalbHbIe y4eOHbIe qelicTBUSA

Camoopranmu3anmus:
®  CaMOCTOSITEJIbHO COCTaBJISITH IUIaH, QJITOPUTM pEUIeHMs] 3ajadd (WM €ro 4acth),
BBIOMpATh CHOCOO peleHuss ¢ Y4YETOM HMEIOLIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTHPOBATh BapUAHThl PELIEHUN C y4ETOM
HOBOM MH(pOpMaLIUU.
CaMOKOHTPOJIb, JMOLHOHAJIbHBIH HHTEJIEKT:
® BiIaJeTh croco0aMH CaMOINPOBEPKH, CAMOKOHTPOJI NIpollecca M pe3ybTaTa pelieHus
MaTeMaTUYECKOH 3a7auu;
® [IpEeIBHUIETh TPYAHOCTH, KOTOPbIE MOI'YT BO3HHUKHYTh IIPHU PEIICHUU 33]a4H, BHOCUTH
KOPPEKTHBBI B JIEATEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, HAMJCHHBIX OLIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;
® OILICHUBATh COOTBETCTBHUE pe3yJibTaTa JAEATEIbHOCTH MOCTABIEHHOW IIEJI U YCIOBUSM,
OOBSACHATH MPUUMHBI JOCTHXKEHUS WM HEJOCTHKEHUS LEJIH, HAXOIUTh OIIHUOKY, JaBaTh
OLIEHKY NTPHOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenuss B 8 kJiacce oOydaroLIMiics IMOJYyYUT CIEAYIOIIKME NpPeIMETHBIE
pe3yJbTaThI:

Pacnio3HaBaTh OCHOBHBIE BHJBI YETBIPEXYTOJIBHUKOB, MX JJIEMEHTHI, I0Jb30BATbCA HX
CBOMCTBAMM IIPU PEIICHUU N'€OMETPUYECKUX 3a1a4.

[IpumeHsTh CBOMCTBA TOUKHM IE€pPECEUEHUs] MEIuaH TPEeyrojbHUKa (LIEHTpa Macc) B
peleHuy 3a1ay.

Biagets nonsTHEM CcpenHEN JUMHMM TPEYTOJbHUKA U Tpalleluy, IPUMEHATh UX CBOMCTBA
IpU pEIIeHUH TreoMeTpuueckux 3aznad. llomp3oBarecs Teopemoit Paneca M TeopeMol O
[IPONIOPLMOHANIBHBIX OTPE3KaX, IPUMEHATh UX JJI PELICHUS IPAKTUYECKUX 3a1ay.

[TpuMeHsATh NPU3HAKY 11010011 TPEYTOJIBHUKOB B PEIICHUU T'€OMETPUYECKHX 3a/1a4.



[Tonp3oBatbes Teopemotii [Tudaropa i pereHust FreOMETPUYECKUX U MPAKTHUECKUX 3a/1a4.
Ctpouth MaTEMaTHUECKYIO MOJEIb B IPAKTUUYECKUX 3a/la4aX, CAMOCTOSITENIBHO JI€TaTh YEPTEK U
HaXOJUTh COOTBETCTBYIOIINE JUIMHBI.

Brnagerp moHATHSIMEH CUHYca, KOCMHYCa W TaHI€HCAa OCTpPOro YIJia MPsIMOYTOJbHOIO
TpeyrojbHuKa. [1071630BaThCsl 3STUMHU NOHATHUAMH U1 PEIIEHUs TPAKTHUECKUX 3a]au.

Beruucnsate  (paznuyHbIME - criocOOaMu) — IUIOMIA[b  TPEYTroJbHUKA W IJIOIIAIN
MHOTOYTOJBHBIX Guryp (moib3ysach, TJ€ HEOOXOOUMO, KalmbKyIsTopoM). I[IpuMeHsTH
MOJTyYEHHBIC YMEHHSI B MPAKTUYECKUX 3a/1adax.

Brnagerp NOHATHAMM BIMCAHHOTO M LIEHTPAJIBHOIO yIJa, HWCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YyIVIaX, YIVIax MEXAy XOpAaMu (CEKyIMMHU) U YIJIe MEXAY KacaTeIbHOW U XOpAOu
IPU PEIICHUU T€OMETPUYECKUX 3a/1ay.

Bragerh MoHATHEM ONUCAHHOTO YETHIPEXYTOJbHHUKA, MPUMEHSATh CBOMCTBA ONMUCAHHOIO
YeThIPEXYTOJIbHUKA MIPH PELICHUH 3a]1a4.

[IpuMeHsTh MOSydYeHHbIE 3HAHUS HA MPAKTHKE — CTPOUTh MAaTeMaTH4YEeCKHEe MOJETH JUIs
3a/1a4y peasbHOM KU3HHU U MPOBOAUTH COOTBETCTBYIOLINE BHIYMCICHUS C MPUMEHEHHEM MOJ00us
U TPUTOHOMETPUH (TONIB3YSICh, T/Ie HEOOXOIUMO, KaJbKyJIATOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIACC
KoaunuecTBo yacos
Ne | HammeHoBaHue pa3jiesoB U KoNTpobHbIe DJIeKTpOHHbIE (LM(ppPOBbIE)
n/n TeM MPOrpaMMBblI Bcero padoTHI o0pa3oBaTe/ibHbIE pecypchl
1 | YeTbIpE€XyroIbHUKH 12 1 bubmmorexa LIOK
https://m.edsoo.ru/7f417e18
Teopema ®aneca u Teopema
) 0 IPONMOPIHUOHATIBHBIX 15 | bubnuorexa [JOK
OTpe3Kax, MoI00HbBIC https://m.edsoo.ru/7f417e18
TPEeYTrOJIbHUKU
[Inomanes. Haxoxnenue
3 IJIoNIaJeH TPEYTrOJbHUKOB U 14 bubnuotexa [JOK
MHOTOYTOJIHBIX (PUTyp. https://m.edsoo.ru/7f417e18
[Tnomaau nonobHbIX hUryp
Teopema [Tudaropa u bubmmoreka [JOK
4 10 1
HayaJjia TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYTIIbI B OKPY>KHOCTH.
BrcanHbie U onMicaHHBIE
5 | 4eTBIpeXyroJIbHUKHU. 13 Bubmmorexa HOK
https://m.edsoo.ru/7f417e18
KacarenbHble K OKpYKHOCTH.
Kacanue okpyxHocTei
6 [ToBTOpeHue, 06001IeHNE 4 1 bu6nmoreka [JOK
3HAHUU https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO 68 4
YACOB 110 NTIPOT'PAMME



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

8 KJIACC
JlaTa Jara Jlara
KonuuyecTBo yacoB H3ydeHust H3y4YeHHUs U3y4eHust
DJIeKTpoHHbIE U} pPOBBIE
Ne
o/ Tema ypoka 8A rarace 8B kaace 8B knace o0pa3oBaTe/ibHbIE
K
Beero | O POABHRIC | daxT | maan | ¢akr | miaH | ¢akr pecypebt
padoThI
. bubmanoreka [HOK
1 | [Tapannenorpamm, ero Mpu3HaKu U CBOMCTBA 1 02.09 02.09 02.09 hitps//m. edsoo ru/8867 1 af?
2 | [Tapannenorpamm, ero Npu3Haky 1 CBOICTBa 1 04.09 04.09 04.09 bubnmorexa [IOK
’ https://m.eds00.ru/88671cal
3 | [TapamnenorpamMm, €ero Npu3Haku U CBOKWCTBA 1 09.09 09.09 09.09 buGnnorexa [IOK
’ https://m.eds00.ru/88671cal
YacTHple ciydyan mapauiesiorpaMMOB EuG LOK
: 11.09 11.09 nomoTeia
4 (HpﬂMOYFOJ‘II:HI/IIf, pomO, KBaapar), ux 1 11.09 httos://m.edsoo.ru/8867 1 dea
MIPU3HAKU U CBOMCTBA .
YacTHble ciy4yan napauiesorpaMMoB EuG LOK
1 l6. l6. 16. nOIMOTeKa
5 (HpSIMOYFOJ'II)HI/IIf, pomO, KBaapar), ux 6.09 6.09 6.09 https://m.edsoo rw/88671£20
MPU3HAKA U CBOMCTBA
YacTHble cyyau napauieorpaMMoB G [OK
1 18, 18, 18, noIMoTexa
6 (HpSIMOYFOJIBHI/IIf, poMO, KBazpar), ux 8.09 8.09 8.09 hitps://m.edsoo.r/8867209¢
MIPU3HAKU U CBOMCTBA
bubmuoreka [[OK
T 1 23.09 23.09 23.09
7| Tpanemu https://m_eds00.ru/88672358
bu6mmorexa [JOK
25.09 25.09 25.09
8 | PaBHOoOOKas M MpsIMOYTOJIbHAS TPaANEIUN 1 hitps://m.edsoo ru/38672526
9 | PaBHOOOKAs U IPSAMOYTOJIbHAS TPAICLUU 1 30.09 30.09 30.09 bubmorexa ITOK
https://m.eds00.1u/88672858
bu6mmoreka [JOK
10 | M 1 02.10 02.10 02.10
0 CTOA YABOCHHA MEAMAHb! https://m.edsoo.ru/88672b14



https://m.edsoo.ru/88671af2
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bu6mmoreka [IOK

11 | FerTpameas cveTps 0710 07.10 07.10 https://m.edsoo.ru/88672b14
KonrtponbHas pabora o Teme
12 "qulipéxyl“OﬂiHI/IKI/I" 09.10 09.10 09.10 httnsffnfigzzzfriggé 2¢9a
Teopema ®aneca n Teopema o
13 HpOEOpHHOHaJ'IBHBIX OTI;)CSKaX 14.10 14.10 14.10 httns:]/s/lfr?.gg(s)szr?l/]é[g; 337a
14 | Cpennsis TuHUSA TPEyTOJIBHAKA 16.10 16.10 16.10 htmg?ﬁiﬁgggﬁiggéze%
15 | Cpennss nuHMS TPEyTrOJIbHUKA 21.10 21.10 21.10 hitps Eﬁzizziﬁ;égézﬂ g
1© | Tpanieniar, e8 cpenan T 210 2310 2310 httns:]/s/lfrfzggsgii/]é[ g6I§2358
17 | Tpaneu, ¢€ cpoma mma oot 0o.11 06.11 httDs:]/S/Prllf.Eggszii/]é[g6I§3064
1® | Hoontpmonamhbie ompeste ! ! 1 s oo /8673794
© | Tooropiorahbie otpest . - 1311 s koo 8673794
20 | Tep wace BTpeyroTbme 111 1811 1811 hips i eduo A RSET3SE
21 | ToRoDbe ey 201! 2011 2011 hips koo 673478
22 | Tpu npu3Haka 1moaoous TpeyroJbHUKOB 25.11 25.11 25.11 httnsifn?iﬁzzzlfrigggnbae
23 | Tpu npu3sHaKa NoA00Us TPEYTOJIbHUKOB 27.11 27.11 27.11 httDs:]/S/I:I?J::gssgiiggg?)dSz
24 | Tpu npu3HAKa MOJ00MUS TPEYTrONIbHUKOB 02.12 02.12 02.12 bubuorexa LIOK
https://m.edso0.ru/8867400e
25 | Tpu npusHaka moao0ust TPEyroJbHUKOB 04.12 04.12 04.12
26 | IlpumeHeHue nogoOus MpU peLIeHUN 09.12 09.12 09.12



https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672c9a
https://m.edsoo.ru/8867337a
https://m.edsoo.ru/88672e0c
https://m.edsoo.ru/88672f38
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88673064
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673794
https://m.edsoo.ru/886738fc
https://m.edsoo.ru/88673a78
https://m.edsoo.ru/88673bae
https://m.edsoo.ru/88673d52
https://m.edsoo.ru/8867400e

IMPAKTUYCCKUX 3aaa4d

KonrtponbHast padora no teme "I[logobubie

bu6mmoreka [IOK

27 11.12 11.12 11.12
TPEeyroabHUKN" https://m.edsoo.ru/8867445a
CBolicTBa IUIOIIAIEH T€OMETPUUECKUX Bu6inorexa [{TOK
28 16.12 16.12 16.12
¢buryp https://m.edsoo.ru/886745fe
DopmyJibl U1 TUIOLIAAN TPEYTOJIbHUKA, bu6mmoreka [JOK
29 18.12 18.12 18.12
napajuiesiorpaMmma https://m.eds00.ru/88674860
@opMyIBI IS TJIOMAAN TPEYTOIbHUKA, Bu6munorexa LIOK
23.12 23.12 23.12
30 napasiesiorpaMma 3 3 3 https://m.edsoo.ru/88674a22
DopMyIIbI TSI TUIOIIAN TPEYTOIbHUKA, Bu6mmorexa [{OK
31 25.12 25.12 25.12
napasuiesiorpaMmma https://m.edsoo.ru/88674a22
CDOpMy.TIBI JUIA TIJIOIIa I TPEYTroJbHUKa, BubnuoTteka ]_[OK
32 13.01 13.01 13.01
napajuiesorpaMmma https://m.eds00.ru/88675288
@opMyibl IS IUIOLIAAHA TPEYTOJIbHUKA, bu6mmoreka [IOK
15.01 15.01 15.01
33 napasienorpaMmma > https://m.eds00.1u/8867542¢
34 | BeruncneHue miomaaei CIoKHbIX GUryp 20.01 20.01 20.01 httnsf/ygiﬁgzziiggg 4678
35 | Ilnomanu guryp Ha KieTyaToit Oymare 22.01 22.01 22.01 Bubmzorexa LIOK
https://m.edsoo.ru/8867473¢
36 | Ilnomaau mogoOHBIX GuUryp 27.01 27.01 27.01
37 | Ilnomanu nogo6HbIX GuUryp 29.01 29.01 29.01
38 | 3agauM ¢ MPAKTUYECKUM COJIEpKAHUEM 03.02 03.02 03.02 bubmnorexa LIOK
https://m.eds00.ru/88675558
39 | 3agauu ¢ MPAKTHUYECKUM COJIEPKAHUEM 05.02 05.02 05.02 httos:]/a/lfr?.gggsfrigg; 5684
Pemrenue 3ama4d ¢ moMOIIbI0 METOAA Bbu6nuoreka LIOK
40 10.02 10.02 10.02
BCIIOMOTaTeIbHOM TIOIIAIU https://m.eds00.ru/88674190
41 | O606menue o teMe «llmomaney» 12.02 12.02 12.02 bubnuorexa LIOK

https://m.edso00.ru/8867579¢



https://m.edsoo.ru/8867445a
https://m.edsoo.ru/886745fe
https://m.edsoo.ru/88674860
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88675288
https://m.edsoo.ru/8867542c
https://m.edsoo.ru/88674e78
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bu6mmoreka [IOK

42 | T II & 17.02 17.02 17.02
copema lucparopa  e¢ npumeneine ! ! ! https://m.eds00.ru/88675918
N bubmuoreka [{OK
43 | T IT 19.02 19.02 19.02
3 eopema [Iudaropa u e€ npumeHeHHE 9.0 9.0 9.0 https:/m.edsoo r/88675918
. bubmnoreka [IOK
44 | Teopema I[ludaropa u e€ npuMeHeHne 24.02 24.02 24.02 https://m.edsoo r/88675abe
45 | Teopema Iludaropa u e€ npumeHeHne 26.02 26.02 26.02
46 | Teopema IIucaropa u e€ npumeHenue 03.03 03.03 03.03
Omnpenenenne TPUrOHOMETPUUECKUX
(GyHKIUH OCTPOro yria npsMOyroJbHOTO
47 | TpeyrojabHUKa, TPUTOHOMETPUUECKHE 05.03 05.03 05.03 bubmorexa LIOK
https://m.edsoo.ru/88675d32
COOTHOIIIEHUS B IPSIMOYTOJIEHOM
TPEYTOJIbHUKE
bu6mmoreka [JOK
4 10. 10. 10.
8 | OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO 0.03 0.03 0.03 hitps://m.edsoo /8867544
49 | OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO 12.03 12.03 12.03
50 | OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO 17.03 17.03 17.03
51 Kontponbnas padora no teme "Teopema 19.03 19.03 19.03 Bu6nuorexa [{OK
[Mudaropa u Hayaya TpuroHomeTpun" https://m.edsoo.ru/8a1407e8
5 Bnucannbie u ueHTl;’JanLHHe }:FJ'IBI, yroi 24.03 24.03 24.03 Bu6munorexa [LIOK
MeX1y KacaTelIbHON U XOpou https://m.edsoo.ru/8a1415b2
53 Bnucanssie u HGHTE)aJ'IBHLIe }:FJ'IBI, yroJu 26.03 26.03 26.03 Bbu6mmoreka [JOK
MEXy KacaTeIbHOU U XOPI0H https://m.edsoo.ru/8a141940
54 Brnucannsie u L{eHT?aJILHHe }:FJIBI, Yroma 07.04 07.04 07.04 bu6mmoreka [JOK
MEX/1y KacaTeJIbHON U XOpAon https://m.edsoo.ru/8al41b34
55 | Yrusl MeXIy XOplaMH U CEKYILIUMU 09.04 09.04 09.04
56 | Yrael MeXIy XOpIaMH U CEKYIIIUMHU 14.04 14.04 14.04
57 | BnucaHHBIC U OTTHCAHHBIC 16.04 16.04 16.04 Bubmiorexa LIOK

https://m.edsoo.ru/8a1401f86



https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675918
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https://m.edsoo.ru/88675f44
https://m.edsoo.ru/8a1407e8
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LIeTI)IpéX}/l"O.]'II)HI/IKI/I, ux HpI/ISHaKI/I %1
CBOMCTBA

BnucanHbie v onMcaHHBIC

58 ‘-IeTIZIpéX}/FOJIBHI/IKI/I, UX IPU3HAKU U 21.04 21.04 21.04 httosf/lfr?.zg(s)zgiigaollj L6dd
CBOICTBa
Brrcannble U onricaHHbIE G LIOK
n 23.04 23.04 23.04 nonnoTexa
59 ‘IeTE:Ipexyl“OJIBHI/IKI/I, UX NPU3HAKU U 3.0 3 3.0 hitps://m. cdsoo ruw/8al 41644
CBOICTBa
[IprMeHeHre CBOMCTB BIMCAHHBIX U
60 | omuCaHHBIX YETHIPEXYTOJIHHUKOB TIPU 28.04 28.04 28.04
pelIeHNU TEOMETPUUECKUX 3a]1au
[IpuMeHeHne CBOWCTB BIMCAHHBIX U
61 | omucaHHBIX YETHIPEXYTOJIHbHUKOB IIPU 30.04 30.04 30.04
pELICHUH T€OMETPUYECKUX 3a/1a4
2 Bzaumnoe paucnononceHHe JBYX 07.05 07.05 07.05 bu6mmoreka [JOK
OKpPYKHOCTEH, 001111e KacaTelbHbIE https://m.edsoo.ru/8al410a8
. bubmuoreka [{OK
K 12. 12. 12.
63 aatie ORpyATHoCTER 05 05 05 https://m.edsoo.ru/8al410a8
O6001enue mo Teme "Y1ibl B OKPY>KHOCTH. G LOK
4 |B 14. 14. 14. 1ooTeKa
6 HHCAHHRIC I OHHCiHHHe 05 05 05 https://m.edsoo.ru/8al141c88
YEeTHIPEXYTOJIbHUKH
[ToBTOpEHNE OCHOBHBIX MOHATUNA U METOJIOB Bu6nuoreka IIOK
65 19.05 19.05 19.05
KypcoB 7 u 8 KJ1accoB, 0000IIeHNe 3HAHU I https://m.edsoo.ru/8al41ddc
66 [ToBTOpEHNE OCHOBHBIX MOHSATUN U MeTOI[i)B 21.05 21.05 21.05 bubmnoreka [IOK
KypcoB 7 u 8§ KiaccoB, 000011IeHre 3HaHU! https://m.edsoo.ru/8al4lefe
bubmnoreka [IOK
67 U 0 26.05 26.05 26.05
TOTORAS KOHTPOIBHEN pabota https://m.edso0.ru/8a142368
68 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB Bu6mmorexa [{OK

KypcoB 7 u 8 Kj1accoB, 000011IeHNe 3HaHU I

https://m.edsoo.ru/8al1420ac
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OBUHIEE KOJIMYECTBO YACOB I1O
ITPOI'PAMME

68




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBFPA30OBATEJILHOM ITPOT'PAMMBI

8 KUIACC
Kon . .
IIpoBepsiemble npeAMeTHbIE Pe3yJabTAThl 0CBOCHUSI OCHOBHOI 00pa3oBaTeIbHOM
HPOBEPHEMOTO NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJbTarTa
6 ['eomerpus
6.1 Pacrio3HaBaTh OCHOBHBIE BHJbI YETHIPEXYTOJBHUKOB, HMX 3JIEMEHTHI, IOJb30BaThCS MX
' CBOMCTBAMH IPH PELICHUH F€OMETPUUYECKUX 3a1a4
62 [TpuMeHATH CBOMCTBA TOUKH IepeceyeHHsl MeIUaH TPEYrolbHUKA (LIEHTpa Macc) B peIlIeHUH
' 3a1a4
Bnagets moHATHEM CPENHEN JIMHAN TPEYTOJIbHUKA U TPACLIMH, IPUMEHATh X CBOMCTBA IPU
6.3 pelieHnr TreomMeTpuyeckux 3aaad. llomb3oBaThes Teopemoit Panmeca W TEOpeMOW O
IIPONOPLUUOHAIBHBIX OTPE3KAX, IPUMEHATD UX Ul PEILIECHUS NIPAKTUYECKUX 3a7a4
6.4 [TpuMeHsITh NPU3HAKU [10100MSI TPEYTOJIbHUKOB B PELLICHUN T€OMETPUUECKHX 3a]a4
[Tons3oBatbest Teopemoit [Iudaropa 11 pereHuss reoOMeTpUUYECKUX U MPAKTHUECKUX 3a7ad.
6.5 CrpouTh MaTEeMaTHYECKYyI0 MOJEIb B IPAKTUYECKMX 3ajadax, CaMOCTOSITEJIBHO JeaTh
4epTEX U HAXOJUTh COOTBETCTBYIOLIUE JITTUHBI
6.6 Bnagers NOHATHAMH CHHyCa, KOCHMHYCa M TaHI€HCa OCTPOroO yrja HIpPsSMOYTOJBHOIO
’ TpeyrojapHuka. [101630BaThCS ITUMHU MOHATUAMM VISl PELICHUS TPAKTUYECKUX 3a]a4
Boruncnsate (pa3inyHbIMU CIOCOOaMM) IJIOUIA/lb TPEYTOJIbHUKA U IJIOUIAAM MHOTOYTOJIbHBIX
6.7 ¢uryp (mosb3ysch, rae HeoOX0AUMO, KabKyISTOpOM). IIpUMeHsATh MoTydeHHbIE YMEHUS B
IIPAKTUYECKUX 3a7a4ax
Bnagerb NOHATHSMM BIHMCAaHHOTO M IEHTPAJIbHOIO YIVIA, HUCIOJIb30BaTh TEOPEMBI O
6.8 BIIMCAHHBIX YIJIaX, YIJIax MEKIY XOpJaMu (CEKyIMMHU) U yTiie MeX1y KacaTeJIbHOU U XOopAon
IIPU PEIIEHNU T€OMETPUUYECKUX 3a/1a4
6.9 Bnagers NMOHATHEM ONMCAHHOIO YETHIPEXYTOJBHUKA, IPUMEHATH CBOMCTBA OIMCAHHOIO
’ 4eTBIPEXYTOJIBHUKA TP PEIICHUN 3a]a4
IIpMeHATh OJTyYEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTHh MATEMATUYECKHAE MOJEIHN AJIA 3a4a4
6.10 peanbHOM JKU3HU U MPOBOAUTH COOTBETCTBYIOLINE BBIYMCICHHS C IPUMEHEHUEM MOA00Ms U
TPUTOHOMETPUH (TIOJIB3YSACH, I/1€ HEOOX0IUMO, KAIbKYJISITOPOM)
IHPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA
8 KVIACC
Kon IIpoBepsieMblii 3JIEMEHT COIEPKAHUS
6 | I'eomerpus
6.1 | Yerbipéxyronbauku. [lapannenorpamm, ero Npu3Haky U CBOMCTBa
6.2 | IlpsmoyrosibHUK, poMO, KBaJpaT, X IPU3HAKU U CBOWCTBA
6.3 | Tpamenus, paBHOOOKas Tpaneuus, €€ CBOWCTBa U pU3HaKU. [IpsMoyrosbHas Tpaneuus




6.4

Meron yaBoenuss wmeauanbl. lleHTpanbHas cummerpus. Teopema @aneca U TeopemMa O
MIPOMOPLUOHANIBHBIX OTPE3KaxX

6.5

CpenHue TMHUM TPEeyroiabHUKA U Tpanenuu. LlenTp Macc TpeyrosibHuKa

6.6

[Togobue TpeyroabHUKOB, K03 duimeHT nomxodus. [IpusHaku mogoOust TpeyrodbHUKOB. [IpuMeHeHue
MOI00US TIPH PEIICHUH MPAKTHYESCKHUX 33124

6.7

®dopMmyJsl Ui II0LIAANA TPEYTroIbHUKA, TapajjiesorpaMmma, pom0Oa u Tpanenuu

6.8

CgoiicTBa muiomajei reomerpuieckux ¢uryp. OTHOIICHKE TUIoIaei ToJ00HBIX GUTyYp

6.9

Breraucnenne nnomaz[eﬁ TPEYTOJbHUKOB U MHOT'OYT'OJIbHUKOB Ha KJIeTUATON 6}’Mal"€

6.10

Teopema IIudaropa. Ilpumenenue reopemsl [Tudaropa npu permeHnn MpakKTUYECKUX 33124

6.11

CuHyc, KOCHHYC, TaHI€HC OCTpPOro yrjia MpsSMOYroJbHOTO  TpeyroibHUKa. OCHOBHOE
TPUTOHOMETPUIECKOE TOXKIAECTBO. Tpuronomerpudeckue pynkiuu yriaos B 30°, 45° u 60°

6.12

BrnucanHble M LEHTpaJbHBIE YIUIbI, YIOJd MEXKIY KacaTeIbHOM M XOpAOM. YINIBI MEXAY XOpAaMu M
CEeKyLIUMU

6.13

Bnmcannbie u onycaHHBIC tIeTI:IpéXerJ'H:HI/IKI/I

6.14

B3aunmuoe pacnonoxkenue AByx okpyxkHocred. Kacanme oxpyknocteit. O0mue kacaTelbHbIE K JABYM
OKPYKHOCTAM

IPOBEPSIEMBIE HA OI'D ITIO MATEMATHUKE TPEGOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJBHOM
ITPOT'PAMMBI OCHOBHOI'O OBIIIET'O OBPA30BAHMUS

NpOBePsIeMOro
TpeOOBaHUS

Kon .
IIpoBepsieMble TPpeOOBAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHHSI OCHOBHOI

o0pa3oBaTeJIbHOI MPOrpaMMbl OCHOBHOT'0 0011ero o0pa3oBanus Ha ocHOBe ®I'OC

YMeHne onepupoBaTh NOHATUSMH: MHOXKECTBO, TIOJMHOKECTBO, OIIEPALIMH HAJl MHOKECTBAMM;
yMEHHE ONepupoBaTh MOHATUAMU: Tpad, CBSA3HBIN rpad, AepeBo, LUK, NPUMEHITh UX MPHU
peLlIeHNH 331a4; YMEHNE UCII0Ib30BaTh rpauuecKkoe NpeICTaBIeHNe MHOXKECTB JUIsl OTTUCaHUS
peanbHBIX MTPOLECCOB U ABJICHUMN, IPU PEIIEHUH 3a]1a4 U3 APYTUX YUeOHBIX MPEeIMETOB

YMmenue OICPHUPOBATH MOHATUAMU: OIMIPECACIICHUC, AKCMOMA, TCOPEMA, 1OKA3aTCIbCTBO, YMCHUC
2 pacrio3HaBaTb UCTUHHBIC U JIOKHBIC BBICKA3BIBAHUS, IPUBOAWUTH NPUMEPBI U KOHTPIPUMEPHI,
CTPOUTH BBICKA3bIBAHUA U OTPHULIAHUA BBICKa3bIBAaHUH

YMeHue OonepupoBarTh IMOHATHAMHU: HATypPaJbHOE YHUCIIO, IIPOCTOE U COCTAaBHOE YMHCIIO,
JEIUMOCTh HaTypaJbHBIX 4YHUCEJ, MPHU3HAKM JEIMMOCTH, LEJIO€ 4YHUCIO, MOAYJb 4YHUCIa,
OOBIKHOBEHHAs Jpo0b U JecaTHYHAast JpoOb, CTAaHAAPTHBIN BHJ YMCIIA, PAIIIOHAIBHOE YHCIIO,
HppalOHAIbHOE YHCIIO0, apu(METHUECKUI KBaIpaTHBIN KOPEHb; YMEHHUE BBITIOJIHATh JEHCTBUS
C YWCIAaMH, CPaBHMBATh M YIOPSJI0YMBATH YHCIIA, MPEJACTABIATh YMCIIA HA KOOPAMHATHOU
MPSIMOM, OKPYIJISITh YNCIIA; YMEHUE J1€JIaTh IPUKUJIKY U OLIEHKY PE3yJIbTaTa BIYUCICHUI

YMeHue onepupoBaTh MOHATHSAMH: CTENEHb C LEJNbIM IOKa3aTeiaeM, apu(pMeTHYeCKUn
KBaJIpaTHbIN KOpEHb, MHOTOWIEH, ajre0panueckas ApoOb, TOKIECTBO; 3HAKOMCTBO C KOPHEM
HaTypaJbHOM CTENEeHU OOJblle E€AMHULIBI; YMEHHE BBINOJHATH pPAcu€Thl MO Qopmysam,
peoOpa3oBaHus LEIbIX, IPOOHO-PALlMOHABHBIX BBIPAXXKEHUH M BBIPAKEHUH C KOPHSIMH,




pa3io’KeHUue MHOTOYJIEHAa Ha MHOXUTEINU, B TOM YHCJIE C MCIOIb30BaHUEM (HOPMYI pa3HOCTU
KBa/IpaTOB U KBaJipaTa CyMMbI U Pa3HOCTHU

YMeHue onepupoBarh MOHATUSMM: YUCIOBOE PAaBEHCTBO, YPABHEHHUE C OAHOW IEPEMEHHOM,
YHUCJI0BOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHON; YMEHHE PEIATh JIMHEWHBIC U KBaIPATHBIE
ypaBHEHHUA, APOOHO-pallMOHAJbHBIE YpPAaBHEHUS C OJHONW IIEPEMEHHOM, CHUCTEMBI JABYX
JUHEHHBIX ypaBHEHUM, JIMHEIHbIE HEPAaBEHCTBA M HX CHUCTEMbI, KBaJpaTHble M JPOOHO-
panoHaIbHBIC HEPABEHCTBA C OHOM IEPEMEHHOM, B TOM YHCJIE ITPU PELLIEHUH 3a1a4 U3 JPYTUX
IPEIMETOB M IPAKTUYECKUX 3a/lay; YMEHHE HCIOJIb30BaTh KOOPAMHATHYIO MPIMYIO H
KOOPJMHATHYIO IJIOCKOCTb JUIs U300paKeHHsI pellieHUI ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue ornepupoBaTh MOHATHIMHA: QYHKIHS, Tpaduk GyHKIIUU, HYTH QYHKIHIH, TIPOMEKYTKH
3HAKOMIOCTOSIHCTBA, IPOMEXYTKH BO3pacTaHMsl, yObIBaHUS, HauOosblliee M HaUMEHbIIEE
3HaueHUs (PYHKIMM; yMEHHUE OIEpPUPOBATh MOHATHUSAMH: TMpsiMas MPONOPILHOHATBHOCTH,
AuHeWHas QyHKUMs, KBaJpaTUuHas (QyHKuMs, oOpaTHas MpPOMOPIHMOHAIBHOCTH, Mapabora,
runepOosna; yMeHue CTpouTh rpaduku (yHKIUH, UCMOIB30BaTh TpaduKU AJs ONpeaeIcHus
CBOWCTB MPOLIECCOB U 3aBUCHUMOCTEH, JUIsl pellieHHs 3aa4 U3 APYrHMX y4eOHBIX NMPEeIMETOB U
peaNbHOM JKU3HH; YMEHUE BBIPAXXKaTh (DOpPMYyJIaMH 3aBUCIMOCTH MEXK/y BETHYHMHAMHU

YMeHue onepupoBaTh NOHATUSAMU: OCIEA0BATEIBHOCTE, apuMeTndecKas 1 reoMeTpuiecKas
IPOrPEeCcCUy; YMEHHE HUCIOJb30BaTh CBOMCTBA IMOCIENOBATENBLHOCTEH, (OPMYINBI CYMMBI H
o0lIero 4wieHa MpU peUIeHUH 3aJad, B TOM YHUCIE 3a7a4 U3 JAPYTUX y4eOHBIX MPEAMETOB U
peanbHON KU3HU

YMeHue pemaTh 3a/1a4d Pa3HbIX THIOB (B TOM YHCJI€ HAa TPOIEHTHI, JI0JIU U YacTH, JBHKCHHE,
paboTy, IIeHy TOBapOB U CTOMMOCTb MOKYTIOK U YCIIYT, HAJIOTH, 33Ja4d U3 00JIaCTH YIIPaBIICHUS
JUYHBIMH W CEMEWHbIMH (pUHAaHCAMU); YMEHHE COCTaBISATh BBIPAKEHUS, YpaBHEHUS,
HEPABEHCTBA M CUCTEMBI 110 YCIOBHIO 33JIa4H, HCCIEA0BATh MOTYYEHHOE PElIeHHEe 1 OIICHUBATh
MIPaBAONOI00HOCTh MOTYUYSHHBIX PE3YIbTaTOB

YMeHue onepupoBaTh MOHATHSIMH: (GUTYypa, TOUKa, OTPE30K, MpsAMas, JydY, JIoMaHas, Yyrod,
MHOTOYTOJIbHUK, TPEYrOJIbHUK, PABHOOEAPEHHBI M PAaBHOCTOPOHHUI TPEYrOJbHUKH,
OpSAMOYTOJIbHBIM ~ TPEYroJbHUK, MeEIHaHa, OWUCCEeKTpUCa U  BbICOTA TPEYTrOJbHHUKA,
YeThIpEXYTOJIbHUK, MapajuiejorpamMMm, pomMO, TNpsAMOYTOJIBHUK, KBajapar, Tpamneuus;
OKpY’)KHOCTb, KpYyT, KacaTeJbHas; 3HAaKOMCTBO C MPOCTPAHCTBEHHBIMH (PUTypaMu; yMEHHUE
pemarp 3aJadd, B TOM YHUCII€ U3 IOBCEIHEBHOMN XH3HU, HA HAXO0XJAECHHE I€OMETPHUYECKHUX
BEJINYHH C TPUMEHEHUEM U3YUYEHHBIX CBOMCTB (hUTYp U PaKTOB
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YMeHue onepupoBaTh IMOHSATUSIMU: PaBEHCTBO (GUTYp, PpaBEHCTBO TPEYTrOJIbHHUKOB;
NapauIeIbHOCTh U NEPIEHIUKYISIPHOCTD NPAMBIX, YTOJI MEXAY NPSMBIMH, NEPHEHIUKYJIISP,
HaKJIOHHasl, MPOeKLus, mofooue Guryp, mogo0HbIe TPEYrONbHUKNA, CAMMETPHS OTHOCUTEIHHO
TOYKA U TIPSMOW; yMEHHE pAaClO3HaBaTh PABEHCTBO, CUMMETPHIO M Mojaobue ¢uryp,
NapajuIeIbHOCTh U NEPIEHANKYIISIPHOCT IPSIMBIX B OKPY’KaIOILLIEM MHUpE
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YMeHue onepupoBaTh NOHATHUSAMU: JUIMHA, PACCTOSHUE, YToJl (BEIHUMHA yTiia, CAHYC U KOCUHYC
yria TpeyrojibHUKA), TIIOIIAJh; YMEHHE OILIEHHBAaTh pPa3Mephl MPEAMETOB U OOBEKTOB B
OKPYKaroIIeM MUPE; YMEHHE TPUMEHSATH ()OPMYJIBI IEPUMETPA U TUIOIA MHOTOYTOJIHHHUKOB,
JUTMHBI OKPY>KHOCTH M IUIOIIAIA KpyTa, 00beMa MPsSIMOYTOJIbHOTO MapajlieNienuIea; yMeHIe
MIPUMEHATh NMPU3HAKH PABEHCTBA TPEYTOJbHHKOB, TEOPEMY O CyMME YIJIOB TPEYrOJIbHHUKA,
teopemy [Iudaropa, TpuroHOMeTprYECKHE COOTHOMICHUS JIJISl BEIYUCIICHUS JITTUH, PACCTOSHUH,




wIomiaaei
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YMmenue uzo0OpaxkaTh MIOCKHE (GUTyphl U UX KOMOWHAIMH, MPOCTPAHCTBEHHBIE (UTYpHI OT
PYKH, C TIOMOIIbIO YEPTEKHBIX UHCTPYMEHTOB U AJIEKTPOHHBIX CPEIACTB IO TEKCTOBOMY WJIU
CHUMBOJIbHOMY ONMCAHUIO
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YMeHue onepupoBaTh NOHATUSAMU: NPSAMOYTOJIbHAS CUCTEMAa KOOPANHAT; KOOPAUHATBI TOUKH,
BEKTOp, CyMMa BEKTOPOB, IPOM3BEICHUE BEKTOpa HAa YHCIIO, CKAIIPHOE IPOU3BEICHUE
BEKTOPOB; YMEHHUE MCIIOJb30BaTh BEKTOPbl M KOOPAMHATHI I IIPEACTABICHUS NAaHHBIX U
peleHus 3a1a4, B TOM YHUCIIE U3 IPYTUX YUeOHBIX IPEIMETOB U PEaIbHOM KU3HU
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YMeHue onepupoBaTh MOHATHAMH: CTOJOUKOBBIC U KPYTOBBIE IUArpaMMbl, TaOIHIIbI, CPETHEE
apudmeTrnueckoe, MeInaHa, HauOobIIee ¥ HaUMEHbIIIee 3HAUEHUS, pa3MaX YUCIOBOT0 Habopa;
yMEHHE U3BJIEKaTh, UHTEPIPETUPOBATH U MPeoOpa30oBbIBaTh MH(POPMAIIHIO, TPEACTABICHHYIO
B Ta0NWIIAX M Ha JUarpaMmax, OTPaXKaIoUIyI0 CBOICTBA W XapaKTEPUCTUKU pPeaTbHBIX
MPOIIECCOB U SIBJICHUI; yMEHHUE PaclO3HABATh U3MEHUYHMBBIE BEJIMUYMHBI B OKPY>KAIOIIEM MHUPE
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YMeHHne omnepupoBaTh IMOHATHUSMH: CIOyYalHBIA ONBIT (CIyY4alHBIA  DKCIIEPUMEHT),
JJIEeMEHTapHOE COOBITHE (DIIEMEHTApPHBIA HMCXOJ1) CIy4yalHOTO OMbITa, CIy4ailHOe CcOOBITHE,
BEPOATHOCTHh COOBITHSI; YMEHHE HAXOIUTh BEPOSITHOCTH CIy4YailHBIX COOBITHI B OMBITax C
PaBHOBO3MOXKHBIMH ~ DJIEMEHTAapPHBIMU  COOBITHSIMH; YMEHHE pellaTh 3aJadyd  METOJO0M
OpPTaHU30BAHHOTO IMepedopa M C UCIOIB30BAHUEM IPABWIIa YMHOXKEHHUS; YMEHUE OIICHUBATH
BEPOSTHOCTH PEaTbHBIX COOBITUN W SIBJICHUW, MOHAUMATH POJIb MPAKTUIECKU JOCTOBEPHBIX H
MaJIOBEPOSITHBIX COOBITHH B OKPYXKAIOIIEM MHPE M B JKU3HH; 3HAKOMCTBO C TIOHSTHEM
HE3aBHUCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIITUX YHCET U €Tr0 POJIbI0 B MAaCCOBBIX
SIBIICHUSAX

16

YMeHue BbIOMpaTh MNOAXOASIIMNA HM3YyYEHHBIM METOJ MJs pEeUleHMs 3aJadyd, IPUBOJUTH
IMPUMCPBI MAaTEMATUYCCKHUX 3aKOHOM€pHOCTeI>'I B IIPpHUPOAC U KU3HH, PACIIO3HABATH IIPOSBIICHUC
3aKOHOB MATCMATHKU B HCKYCCTBC, OIIUMCBIBATh OTACIBHBIC BbIAAIOINIHUECA PE3YyJIbTAThI,
ITOJIYUCHHBIC B XOAC Pa3BUTHA MAaTCMATUKH KaK HAYKH, IPUBOAUTE NPUMEPLI MATEMATHUICCKUX
OTKPBITUH U UX aBTOPOB B OTEUECTBEHHOW M BCEMUPHON UCTOPHUH




IHEPEYEHD 2JIEMEHTOB COIAEPKXAHUA, IIPOBEPAEMBIX HA
OI'5 10 MATEMATHUKE

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Hucna 1 BBIYUCICHUS
1.1 | Harypanbnsle u nensie yncna. [IpusHaky qenMMoCTH HEIbIX YUCE
1.2 | OOBIKHOBEHHBIE U IECATHYHBIE IPOOH, IPOIIEHTHI, OECKOHEUHBIE IIEPHOAMUYECKUE TpOoOH
1.3 | PannonanbHble yncia. ApupMeTHyecKue onepanuy ¢ paljioHaIbHBIMU YHUCIIaMU
1.4 | JelicTBuTenbHbIE Yncia. ApupMETHUECKHUE ONEpalluy C JEHCTBUTEIbHBIMU YUCIIaMU
1.5 | I[IpubnnxEHHBIE BEIYUCIICHUS, IPaBUIa OKPYTJICHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BHIYHUCICHUI
2 Anrebpanyeckue BRIpaKESHUS
2.1 | bykBeHHbIE BbIpa)KeHHsI (BBIPAKEHUS C IEPEMEHHBIMHU)
2.2 | Crenens ¢ uenbiM nokazartesneM. CTeneHb ¢ paluoHaIbHBIM MToKazareieM. CBoWCTBa CTEIEHH
2.3 | MHOro4ieHsl
2.4 | Anrebpanueckas 1po0b
)5 Apudmernueckuii KOpeHb HATypanbHOW creneHu. JleHCTBUS C apUPMETHYECKMMU KOPHSIMHU
' HATYPaJIbHON CTENEHU
3 VYpaBHEHUs 1 HEPABEHCTBA
3.1 | Lensie u npoOHO-paniioHaIbHble ypaBHEeHUsS. CUCTEMBI U COBOKYITHOCTH YPaBHEHHI
3.2 | Llensle u 1poOHO-paliioHaIbHbIE HepaBeHCTBA. CUCTEMBI U COBOKYITHOCTH HEPaBEHCTB
3.3 | Pemenue TeKCTOBBIX 3a/1a4
4 | YucnoBsle NOCIEI0BATEIBHOCTH
4.1 | IlocienoBaTeabHOCTH, CLIOCOOBI 3aJaHKs MOCIEI0BATENLHOCTEHN
4.2 | Apudmernueckas u reoMmerpudeckas nporpeccun. @opmyiia CI0KHBIX HPOIIEHTOB
5 OyHKINAH
Oynkius, cnocoObl 3amanus ¢yHkuuu. ['paduk Gynkuuu. O61acThb ONpenesNeHUus] U MHOXECTBO
51 3HaueHu#t pynkuuu. Hymu ¢yakmum. [IpomexxyTku 3HakonoctosHeTBa. [IpoMexxyTKu MOHOTOHHOCTH
| dyskimu. MakcumyMbl 1 MEHUMYMBI QyHKImH. HauGosbiinee 1 HanMeHbliee 3HadeHne GpyHKIMA Ha
MIPOMEKYTKE
6 | KoopauHathl Ha IpsMOi U MJIOCKOCTH
6.1 | KoopnunaTtHas npsimas
6.2 | JlekapTOBBI KOOPAMHATHI HA TIOCKOCTH
7 I'eomerpus
7.1 | 'eomerpuyeckue GUTypbl U UX CBOMCTBA
7.2 | TpeyronbHUK
7.3 | MHOTrOyroJIbHUKH
7.4 | OKpy»XHOCTb U KPYyT
7.5 | 3mepeHue reoMeTpU4EeCKUX BEIUYUH




7.6

BekTopsl Ha IIIOCKOCTH

8 BeposiTHOCTB U cTaTUCTHKA
8.1 | OnucarenbHas CTaTUCTHKA
8.2 | BeposaTHOCTh
8.3 | KomOunaTopuka
8.4 | MuoxecTBa
8.5 | I'padnt

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

Maremaruka. ['eomerpust. 7-9 knaccel: yueb. s odmeoOpa3osat. opranu3zamuii / JI.C.
AranacsH — M.: [IpocBsanienue

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

Maremartuka. ['eomerpus. 7-9 kmaccel: yueb. mist oomeoOpa3oBar. opranuzanmii / JI.C.
Artanacsn — M.: [IpocBsinienue

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET
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