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INOACHUTEJIbBHAS 3AIINCKA

['eomeTpuss Kak OAMH W3 OCHOBHBIX DPAa3ZeiiOB IIKOJIBHONW MAaTEMAaTHUKHM, UMEIOUIUM CBOEH
[EeNbI0  O0ECIeYnTh HM3yYeHHE CBOWCTB M pPa3MepoB (GUTYp, HMX OTHOIICHHWH H B3aUMHOE
pacloOXKEHUE, ONUPAETCA Ha JIOTUYECKYH0, JI0Ka3aTelabHYH JIMHUK0. [leHHOCTh wu3yueHus
reOMEeTpUH Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHHUs 3aKIIOYACTCS B TOM, YTO OOydarOLIHMiACs
YUUTCS TIPOBOJUTH JOKA3aTCIBHBIE PACCYXKACHUSA, CTPOUTHh JIOTUYECKHE YMO3aKIHOYEHHS,
JIOKa3bIBaThb HCTUHHBIE YTBEP)KIEHUS M CTPOUTb KOHTPIPUMEPHI K JIOKHBIM, IIPOBOJUTH
pacCyKIeHHUs «OT HNPOTHBHOIO», OTJIMYaTh CBOMCTBA OT IPU3HAKOB, (OPMYIMPOBATH OOpaTHBIE
YTBEPKACHHUS.

BTopoil 1enpl0 M3ydeHHs] T€OMETPUHU SIBISAETCS MCIOJIb30BAHME €€ KaK MHCTPYMEHTa IIpU
PELIEHNN KaK MaTeMaTU4ECKUX, TaK U MPAKTHUYECKUX 3a7ad, BCTPEUYAIOIIMNXCSA B PEAIbHOM JKU3HH.
OOyuatonuiics JODKEH HAYYUTHCS ONPEACTUTh T€OMETPUYECKYl0 (Urypy, OMHMCaTh CIOBAMHU
JAHHBIM 4epTEX WIM PUCYHOK, HAHTH IUIOLa/lb 3€MEIbHOIO y4acTKa, pacCUUTaTh HEOOXOIUMYIO
JUIMHY ONTOBOJIOKOHHOTO Kabemnst wiu TpeOyeMble pa3Mephl rapaxka JUisi aBTOMOOWIA. DTOMY
COOTBETCTBYET BTOpas, BBIUMCIMTEIbHAS JIMHUSA B U3ydeHUU reoMerpuu. Ilpu pemenunn 3apgau
NPaKTUYECKOTO XapakTepa OOYYaroIIUICS yYUTCS CTPOMTHh MAaTEMaTHYECKHE MOJIENN PeabHBIX
JKU3HEHHBIX CHUTyalui, NPOBOJUTb BBIUMCIICHHS U OLICHMBATh aJE€KBATHOCTb I1OJY4EHHOIO
pe3yibTara.

KpaiiHe Ba)kxHO NOTUEPKUBATH CBA3M T€OMETPUM C JPYTUMH Y4YEeOHBIMU IpeIMeTaMHu,
MOTHBUPOBATH MCIIOJIB30BATh OINPEIEIICHUS TEOMETPHUECKUX (PUTYp U MOHSATHH, 1EMOHCTPUPOBATH
IpUMEHEHHE NOJIYYEHHBIX YMEHHUH B (U3HKE U TeXHUKE. DTH CBSI3U Hanbosee ApKO BUJIHBI B TEMAxX
«Bektope», «TpuroHomerpuueckue CcoOoTHOIIEHUs», «Merox koopauHat» u  «Teopema
[Tudaropax.

Vuebnsiit kypc «l'eomeTpus» BKIIOYAET CIEAYIOIIME OCHOBHBIC pa3/eNbl COJEPKAHUS:
«['eomerpuueckue GUrypsl U UX CBOHCTBa», «M3MepeHre reoOMeTpUUECKUX BETHUNHY, «JleKapToBbI
KOOpJMHATHI Ha MJIOCKOCTH», «BekTopbi», «JIBuxkeHus miockoctny, «IIpeodbpazoBanus nogoous».

Ha uzyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce — 68 yacoB (2
yaca B Hezlelno), B 8 kiacce — 68 yacoB (2 waca B Henmenio), B 9 kimacce — 68 yacoB (2 vaca B
HEJIEIIO).

COJAEP)KAHUE OBYYEHUA

7 KJIIACC

HauanpHbpie moHATHA TeomeTpuu. Touka, mpsiMasi, OTpe30K, Jyd. Yroia. Bunbel yrios.
BeprukanbsHble 1 cMexHbIE yIubl. bruccektpuca yrina. Jlomanas, MmHoroyronsHuk. IlapamiensHocTb
U TIePIEHAUKYISIPHOCT IPSIMBbIX.

Cummerpuunblie Gurypsl. OCHOBHbBIE CBOWCTBA OCEBOI cummeTpuu. [Ipumepsl ciMMETpuu B
OKpY’KaroIlleM MUpe.

OcHOBHBIE TIOCTPOEHUS C MOMOILBIO LIUPKYJISA U JIMHEHKH. TpeyronbHUK. BeicoTa, MeaunaHa,
OuccekTpuca, uX CBOMCTBA.

PaBHOOeApeHHBII U PABHOCTOPOHHUHN TPEYroNbHUKHU. HepaBeHCTBO TpeyronbHUKA.

CpoiicTBa W TpU3HAKM PpPaBHOOENPEHHOro TpeyroibHHKa. Ilpu3Haku  paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa M MPU3HAKK NapaJUIeIbHBIX NPAMBIX. CyMMa YIJIOB TPEYroiibHUKA. BHENTHUE yIiibl
TPEYroJIbHUKA.

[IpsamoyronbHbIi  TpeyrodbHUK. CBOMCTBO MeAHMaHbl MPSAMOYTOJBHOTO TPEYTOJIbHUKA,
IPOBEACHHOW K  rumoreHy3e. Ilpu3Haku paBeHCTBAa  HPSAMOYIOJIBHBIX — TPEYTrOJIbHUKOB.
[IpsaMOyTroibHBIN TPEYTOIBLHUK C YoM B 30°.

HepaBeHncTBa B reoMeTpuu: HEPAaBEHCTBO TPEYTOJbHHKA, HEPABEHCTBO O AJMHE JIOMaHOM,
TeopeMa 0 OOJIbIIeM yriie U 0OoJblIel cTopoHe TpeyrojabHUKa. [lepreHauKysp U HakJIOHHAsL.

I'eomeTpryeckoe MeCTO ToueK. buccekTpuca yria u cepeAMHHbBIN NEPIEHIUKYISIP K OTPE3KY
KaK T€OMETPUYECKNE MECTa TOYEK.



OKpYXKHOCTh M KPYT, XOpJia U MaMeTp, UX CBOICTBA. B3auMHOE pacronokeHne OKpyKHOCTH
u npsimoii. KacarenbHas U cekymias K OKpyKHOCTH. OKpy>KHOCTb, BIIMCAaHHAsA B yroj. Bnimcannas u
OTMCaHHAs OKPYKHOCTHU TPEYroJIbHUKA.

8 KJIACC

Yerpipéxyronsauku. Ilapamnenorpamm, ero mnpusHaku H cBolicTBa. YacTHble ciydan
napajjiesorpaMMoB  (IIpSIMOYTOJIBHUK, POMO, KBaapaT), MX HpU3HAaKW M cBoiictBa. Tpamenus,
paBHOOOKas Tpanenus, e€ CBOWcTBa 1 Mpu3Haku. [IpsaMoyronbHas Tpanenus.

Merton ynBoenuss menuasbl. llenTpanbHas cummerpusi. Teopema daneca u Teopema o
IPONOPLHUOHATIBHBIX OTPE3KAX.

Cpennue TMHUM TPEYroiabHUKA U Tpanenuu. L{eHTp Macc TpeyroyibHUKa.

[TogoGue TpeyrodbHUKOB, KO3 dumueHT moaodus. [IpusHaku mMogoOHs TPEYroJIbHHKOB.
[Tpumenenne nog00Hs IPH PELICHUN MPAKTUIECKUX 3a/1a4.

CpoiicTBa muiomazei reomerpuueckux ¢uryp. @opmynbl A IUIOMAANW TpPEyrojbHHKa,
napajuiesiorpaMma, pom6Oa u tpanenud. OTHOIIEHHUE IIOMAACH MOT00HBIX Quryp.

Beruucnenue miomazei TpeyroJibHUKOB U MHOTOYT'OJIbHUKOB Ha KJleT4aToi Oymare.

Teopema [Iudaropa. Ilpumenenue Teopemsl [Tudaropa npu penieHnn NpaKTUYECKUX 3a1ad.

CuHyc, KOCHMHYC, TAHI€HC OCTpPOro yIjla HPSMOYTOJIBHOTO TpeyrojbHuka. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO. Tpuronomerpuueckue GpyHkuu yrios B 30, 45 u 60°.

BriucanHble M IEHTpajbHbIC YIJIBI, YrOJl MEXAY KacaTeIbHOW M XOpHOH. YTl Mexay
XOpAaMH M CeKyIMMU. BrimcaHHble U OnMCaHHbIE YETHIPEXYToJbHUKHU. B3auMHOe pacrnosokeHue
IBYyX oKkpyxHocTel. Kacanue okpyxHocTteil. O01iue kacaTeabHble K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tairerc yriaos ot 0 7o 180°. OcHOBHOE TPUTOHOMETPUUECKOE TOXKJIECTBO.
DopMyIibl TPUBEICHHUS.

Pemenune TpeyronpHuKOB. TeopeMa KOCHHYCOB U TeOpeMa CUHYCOB. Pelenne mpakTH4ecKux
3aJa4 C UCIOJIb30BaHUEM TEOPEMbI KOCUHYCOB U TE€OPEMBI CHHYCOB.

[IpeoOpazoBanue nmogodus. [Togodue coOOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema 0 HmpoOM3BEAEHUU OTPE3KOB XOPJ, TEOPEMbI O MPOMU3BEIEHUH OTPE3KOB CEKYIIHX,
TeopeMa O KBaJpaTe KacaTeIbHOM.

Bekrop, nnuHa (MOAYNnb) BEKTOpa, COHAINpPABIECHHBIE BEKTOPHI, IMPOTHUBOIMOJIOXKHO
HaIpaBJICHHBIC BCKTOPbLI, KOJJIMHCAPHOCTHL BCKTOPOB, PABCHCTBO BCKTOPOB, OIICpallMd HaL
BeKkTOpamH. PasnoskeHne BEKTOpa IO JIBYM HEKOJUIMHEapHbIM BekTopaM. KoopauHaTel BeKTOpA.
CKaJmpHoe MPOU3BCACHUC BEKTOPOB, IPUMCHCHHUEC JIA HAXOXIACHUA JJIMH U YIJIOB.

JlekapToBBI KOOPAMHATHI HA TUIOCKOCTH. Y PaBHEHHS MPSAMON M OKPYXHOCTH B KOOpAMHATAX,
IIepecevyeHre OKPYKHOCTEN U MPAMBIX. MeTOl KOOpJAMHAT U €r0 IPUMEHEHNE.

[TpaBubHBIE MHOTOYTOJIBHUKU. J{nMHA okpykHOcTH. ['pagycHas u paguaHHas mepa yria,
BBIYUCIICHHE JUTMH YT OKpYX)XHOCTel. [lomanp kpyra, ceKTopa, CerMeHTa.

JIBMKEHUS MJIOCKOCTH M BHYTPEHHUE CUMMETpPUHU (puryp (31meMeHTapHbIe NpeiCcTaBICHUS).
[TapannensHbIi nepenoc. [ToBopoT.

INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«"EOMETPHS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS NPOrpaMMbl ydueOHOro Kypca «l'eomeTpus»
XapaKTEepU3YIOTCS:

1) naTpuoTHYecKoe BOCIINTAHHE:

IIPOSIBJICHUEM HHTEpeca K MPOLIJIOMY M HACTOSLIEMY POCCUMCKON MaTEMAaTHKH, LICHHOCTHBIM
OTHOILIEHUEM K JTOCTHXKCHHUSAM POCCUMCKUX MATEMATHKOB U POCCUMCKOM MAaT€MAaTHYECKOW IIKOJIBL,
K UCIOJIb30BAHUIO 3TUX JOCTHKEHUH B IPYyrUX HayKax W MPUKIAAHBIX cepax;



2) rpaKIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCTIMTAHME:

TOTOBHOCTBIO K BBINOJHEHUIO OO0S3aHHOCTEH TIpaXIaHMHA W pealu3allld ero Ipas,
MPEJICTABICHUEM O MAaTEMAaTUYECKUX OCHOBAaX (DYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SIBICHUH,
IpoIeyp TPaKAAHCKOTO 00IecTBa (HampuMep, BRIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXIEHUIO
ATUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JTOCTHXKEHUI HAayKH, OCOZHAHUEM
BaXHOCTU MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B JEATEIHOCTH YUYEHOIO;

3) Tpy10BO€E BOCIIUTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YaCTUE B PELIEHUM MPAKTUYECKUX 3aJad MaTeMaTUYECKOU
HAIpPAaBJIEHHOCTH, OCO3HAHHEM Ba)XHOCTHM MaTEMaTH4eCKOro OO0pa30BaHMs Ha MPOTSIKEHUH BCei
JKU3HU JUIsl yCTIEUTHOW MPOQECCHOHANIBHON NEATENIbHOCTH M Pa3BUTHUEM HEOOXOIUMBIX YMEHHIH,
OCO3HAHHBIM BHIOOPOM M MOCTPOCHHEM HHIUBUAYATbHOW TPACKTOPHH 00pa30BaHMS U KU3HEHHBIX
IUTAHOB € YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTnYecKoe BOCIINTAHME:

CIIOCOOHOCTBIO K OSMOIMOHATBHOMY M OCTETHMUYECKOMY BOCIPHUSATHIO MaTeMaTHYEeCKHX
00BEKTOB, 3a/1a4, PELICHUH, pacCyKIeHUI, YMEHUIO BUJETh MaTEMaTUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 O3HAHUSA:

OpUEHTAIle B JEATENIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpEICTaBIECHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPAa3BUTHs 4YeJIOBEKa, NPUPOABI M OOIIEeCTBa, TOHUMAHHEM
MaTeMaTUYeCKON HayKu Kak c@epbl YelOBEYECKOW MAESITeNTbHOCTH, O3TamoB €€ pa3BUTUS U
3HAYUMOCTH JUIsl Pa3BUTHS LIMBUIIM3ALUHU, OBJAJCHUEM S3bIKOM MAaTEMAaTUKH U MaTeMaTHYeCKON
KyIbTYpOH Kak CpeJICTBOM TMO3HAaHUS MHpa, OBJIAJCHHEM MPOCTEHIIMMH  HABbIKAMU
U CCJIEIOBATEIbCKOM 1€ATENbHOCTH;

6) ¢pusuyeckoe BocnuTaHue, GOPMUPOBAHNE KYJbTYPBI 310POBbS M IMOLMOHAJIBHOIO
Os1aronosyqusi:

TOTOBHOCTHIO IIPUMEHATH MaTeMaTUYECKHE 3HAHUS B MHTEPECAaX CBOETO 3[0POBbS, BEIACHMUS
310pOBOTO 00pa3a KHU3HU (3I0pOBOE NMUTaHHE, cOaTaHCUPOBAHHBIA PEXHUM 3aHITUH U OTAbIXA,
peryisipHas (u3znyeckas aKTHBHOCTh), C(HOPMHUPOBAHHOCTBIO HaBbIKA pe(IEKCUH, MPU3HAHHEM
CBOETO MpaBa Ha OIIMOKY U TaKOTO K€ MpaBa JPyroro 4eaoBeKa;

7) IK010TNYeCKOe BOCIIUTAHHUE:

OpUEHTAIlel Ha NPUMEHEHHE MaTeMaTH4YeCKHMX 3HaHWM [ peleHus 3agad B o0nactu
COXPAaHHOCTH OKpYKaloIlled Cpelpl, IJIaHUPOBAaHUSA IIOCTYNIKOB M OLEHKM HX BO3MOYKHBIX
NOCNEACTBUM Uil OKpYXarolled cpelbl, OCO3HAHHWEM IJI00aIbHOrO XapakTepa SKOJIOIMYECKHX
npo0JeM U myTel ux pereHus;

8) ajanTanust K MI3MEHAOIUMCS YCJI0BUAM COLMAJIBHOM M IPUPOAHOM Cpeabl:

TOTOBHOCTBIO K JEWCTBUSAM B YCIIOBUSIX HEOIPEIEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEU
KOMIIETEHTHOCTH 4Yepe3 NMPaKTUYECKYI0 JEATEIbHOCTb, B TOM YHUCJIE YMEHHUE YUYUTHCS y APYTUX
mroed, npuoOpeTraTh B COBMECTHOW JEATEIHOCTH HOBBIE 3HAHWS, HAaBBIKM U KOMIIETEHLUH W3
OTIbITA IPYTHX;

HEOO0X0/IMMOCTBIO B (POPMHUPOBAHUU HOBBIX 3HAHHH, B TOM 4YHcie (OPMYIUpOBaTH HJIEH,
MOHSTHSI, TUMOTE3bl 00 OOBEKTaX M SBIIEHUSAX, B TOM YHCJIE paHee HEM3BECTHBIX, OCO3HABATh
ne(GUIUTBI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYallMIO, BOCIPUHUMATh CTPECCOBYIO CUTYAIUIO
KaK BbBI30B, TPeOYyIOLIMIl KOHTpPMEp, KOPPEKTHPOBATH MNpPUHUMAEMble pelIeHUs M JelcTBus,
bopMyIUpOBaTh U OLIEHUBATH PUCKH U MOCJIEACTBUS, JOPMUPOBATH OTIBIT.

METAIIPEJMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHbIE YHUBEpPCAJIbHBbIE YUeOHbIe JeiicTBUS
ba3oBble Jlornyeckue qecTBUA:
BBUIBJISITH W XapaKTEpHU30BaTh CYIIECTBEHHbIE NPU3HAKKM MAaTEMaTHYECKHMX OOBEKTOB,
MOHATHUH, OTHOIIEHUH MEXAy MOHATHAMH, (HOPMYITUPOBATH ONPEICICHHS MOHATHHA, yCTaHABIUBATD



CYILIECTBEHHBIH MPU3HAK KIACCU(PUKALUU, OCHOBAHUS IJsi OOOOIICHHS M CPaBHEHMSI, KPUTEPUU
IPOBOUMOTI0 aHAJIN3a,;

BOCIIPUHUMATh, (QOPMYIUPOBaTH U MpeoOpa3oBBIBATH CYKICHUS: YTBEPAUTEIbHBIE U
OTpHIIATENbHBIC, €TUHIYHBIC, YACTHBIC U 00IKE, YCIOBHEIC,

BBISIBJISITH MAaTEMaTUYECKHME 3aKOHOMEPHOCTH, B3aHUMOCBS3M W MNPOTHUBOpeuHsi B (hakTax,
JTAHHBIX, HAOTIOIEHUSX U YTBEPKACHUSAX, MIpeIaraTb KpUTEPUH ISl BBISIBICHUS 3aKOHOMEPHOCTEH
Y IPOTUBOPEYUI;

JienaTh BBIBOJABI C HCIIOJIb30BAaHHEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX W HWHIYKTHBHBIX
YMO3aKIIOYeHUN, YMO3aKIIIOUEeHUH 110 aHAJIOTUH;

pa3duparh 10Ka3aTeabCTBA MaTEMaTHUYECKUX YTBEPKICHUH (IpsiMble U OT MIPOTHUBHOIO),
IPOBOJUTH CAMOCTOSITEIILHO HECIOKHBIE JI0KA3aTeNbCTBA MaTeMaTHYeCKUX (PaKToOB, BHICTPAUBATh
apryMeHTalyio, TMPUBOJUTH NPUMEPhl U  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
paccyX/1eHus;

BbIOMpaTh CrOCOO pelieHus yueOHOU 3a7auu (CpaBHUBATh HECKOJIBKO BAapUAHTOB PEILICHUS,
BBIOMPATh HANOOJIEE TOIXOAAIINHA C YIETOM CaMOCTOSATEIBHO BBIICTICHHBIX KPUTEPUEB).

Bba3zoBble uccienoBareibckue 1eiCTBUS:

UCTIOJIB30BaTh BOIPOCHl KaK HMCCIENOBATEIbCKUI WHCTPYMEHT IMO3HAHHA, (OPMYIHPOBATH
BONPOCHI, (PUKCUpYIOIIHE MPOTHBOpPEUHE, MPOOIEeMy, CAMOCTOSATENBHO YCTaHABIMBATh UCKOMOE U
naHHoe, (HOPMHUPOBATH THIIOTE3Y, APTYMEHTUPOBATH CBOIO IMO3UINI0, MHEHHE;

OPOBOAWTH IO CAMOCTOSITENIHO COCTaBJICHHOMY IUIAHY HECJOXHBIM JKCIHEPHUMEHT,
HEOOJIbIIOE MCCIEAOBAaHWE 10 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro OOBeKTa,
3aBHCHUMOCTEH 00BEKTOB MEX Y COOOI;

CaMOCTOSITENIbHO (HOPMYIMPOBaTh OOOOLICHUS W BBIBOJABI IO pe3yJbTaTaM HpPOBEIAEHHOTO
HaOJIOIeHUs, UCCIIEIOBaHMs, OLEHUBATh JJOCTOBEPHOCTb IOJIYYEHHBIX PE3YJIbTAaTOB, BBHIBOJIOB U
000011IeHHNI];

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIIBUTATH MPEIOIOKEHHS O €T0
Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ nnopmanmeii:

BBISIBIISITh  HEIOCTaTOYHOCTh M HM30BITOYHOCTh WMH(OPMALNH, JaHHBIX, HEOOXOAMMBIX ISt
pelleHus 3aa4H;

BHIOMpPATh, AaHAJIM3UPOBATh, CHUCTEMATH3UPOBATh M HMHTEPIPETUPOBATh HH(POPMAITUIO
pa3IMYHBIX BUJOB U (DOPM MpeICTaBICHHUS;

BbIOMpaTh (opMy mpelacTaBieHHs] MH(GOPMAlUMU W WIUTFOCTPUPOBATH peIIaeMble 3aJauu
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHAIIMSIMH,

OIICHUBATh HANEKHOCTh WHPOPMANUK TIO KPUTEPHUSAM, TPEIIOKCHHBIM YUUTEIIEM WIN
c(OpMYIHPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHuUKaTHBHBIE YHHBepcalbHble y4eOHbIe AelicTBHA:

BOCIIPHHUMATh W (POPMYITUPOBATh CYXKICHHS B COOTBETCTBUU C YCIOBUSIMH W UEISIMH
oOIIeHus, SICHO, TOYHO, T'PAaMOTHO BBIpaXaTh CBOIO TOYKY 3pPEHHMS B YCTHBIX M MUCHMEHHBIX
TEKCTax, 1aBaTh MMOSICHEHUS 110 XOIy PEIICHHS 33a]]aui, KOMMEHTHPOBATH ITOJY4CHHBIA PE3yIIbTaT;

B XO0Jle¢ OOCYXJEHHUs 3a/aBaThb BOMPOCHI MO CYIIECTBY OOCYXJIAaeMOH TeMbl, MPOOJIEMBI,
pemaeMoil 3ajauu, BBICKA3bIBaTh HJICH, HAIlCJIEHHBIE HAa TIOMCK PEIISHHsS, COIOCTABISTH CBOU
CYXJIEHUS C CYXJCHUSMH IPYTUX YYAaCTHHMKOB JAMANOra, OOHAapYyXKHMBAaTh Pa3IU4Me M CXOJCTBO
HO3UIHI, B KOPPEKTHOU (popMe GOpMyIHPOBATH Pa3HOTIACHS, CBOU BO3PAKCHNUS;

NpPEICTaBIATh PE3yJbTaThl PELICHUS 3aJaud, SKCIEPUMEHTa, HCCIEeI0BaHMs, IPOCKTa,
CaMOCTOATENIFHO BHIOMPATh ()OPMAT BBICTYIICHUS C YUETOM 3ajad MPE3eHTAMd U 0COOEHHOCTEH
ayJIUTOpUH;

NOHMMATh M HCIOJIB30BAaTh NPEHMYIIECTBA KOMAHIHOW M WHAWBUAYAJIbHOH pabOTHI HpU
peleHnH y4yeOHbIX MaTeMaTHYeCKUX 3a71ay;

NPUHUMATh LeJb COBMECTHOW JEATENBPHOCTH, IUIAHWPOBATh OPIaHU3alUI0 COBMECTHOMN
paboThl, pacnpeaensaTh BUAbl paboT, TOroBapuBaThcs, 0OCYKIaTh MPOLECC U pe3ylbTaT padoThl,
000011aTh MHEHUS HECKOJILKUX JIONEH;



y4acTBOBaTh B TPyNmoBBIX (opmax padoTel (0OCykIeHHs, OOMEH MHEHHUSMHU, MO3TOBBHIC
IITYPMBI U APYTHE), BBIIOIHATH CBOIO YacTh PA0OTHI U KOOPAUHUPOBATH CBOM JICHCTBUSA C APYTUMH
YJIecHAMH KOMAaHJIbl, OLICHMBATh KAayeCTBO CBOETO BKJIaJa B OOIIUH NPOIYKT MO KPUTECPHSIM,
c(OPMYIIMPOBAHHBIM YYaCTHHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

CaMOCTOSITENIbHO COCTABIIAThH IUIAH, aITOPUTM PEIICHUS 3a1aud (WIK €ro 4YacTh), BHIOMPATh
crnoco0 pemieHUs ¢ y4€TOM HUMEIOIIUXCS PECypcoB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ y4€TOM HOBOM HH(pOpMALHH.

CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJVIEKT:

BJIAJETh CIIOCOOAMU CaMOIIPOBEPKH, CaMOKOHTpOJIA IIpolecca W pe3yibTaTa pelIeHus
MaTeMaTHYeCKOM 3aa4uH;

IPEIBUIETh TPYIHOCTH, KOTOpPbIE MOTYT BO3HMKHYTHb IIpH pEIICHHH 3aJa4d, BHOCHUTH
KOPPEKTUBBI B ICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAlJIEHHBIX OLIMOOK, BBISBIEHHBIX
TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBUE pe3yibTaTa MAESITEIbHOCTH IIOCTABIEHHOW WENU U YCIOBUSIM,
OOBSICHATh MPUYMHBI JOCTHXKEHHSI WIM HEIOCTH)KEHUS L€, HaXOIUTh OLIMOKY, JaBaTh OLIEHKY
IPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIbTATbBI

K konmy oOydenuss B 7 KkJjacce OOYy4arOIMICS TMOJYyYUT CIEAYIONIME TPEIMETHbBIC
pE3yJIBTaThI:

PacriozHaBath  M3yueHHblE TreoMeTpuuyeckue QUrypbl, ONpENeNIsITh WX  B3aMMHOE
pacroyio’)keHue, 1300paxarb reoMeTpruueckue (GUrypbl, BBHIIOIHATD YEPTEKH M0 YCIOBHIO 3aJIauH.
W3MmepsaTh NMHEHHbIE W YIJIOBblE BeNMYMHBL. PemiaTh 3agaud Ha BBIYHMCIEHUE JIMH OTPE3KOB U
BEJIMYMH YTJIOB.

Jenate rpyOyr0 OLIEHKY JIMHEHHBIX W YIJIOBBIX BEJIMYMH HPEIMETOB B pealbHOM KHU3HHU,
pa3sMepoB MPUPOIHBIX 00BEKTOB. PazinnuaTh pa3Mepsl ’TUX OOBEKTOB 10 MOPSAAKY BETUYHHBI.

Ctpouth 4epTekHM K T€OMETPUUECKHUM 3a/1a4aMm.

[Tosb30BaThCs MpU3HAKAMK PAaBEHCTBA TPEYTOJIbHUKOB, UCIIOJIB30BaTh NPU3HAKU U CBOMCTBA
PaBHOOEIPEHHBIX TPEYTOJIBLHUKOB MPU PELICHUH 33/1a4.

[TpoBOAMTH TOTMYECKHUE PACCYXKIECHUS C UCTIOIB30BAaHUEM I€OMETPHUUECKUX TEOPEM.

[Tonb30BaThcs MpU3HAKAMU PABEHCTBA MPSIMOYTOJbHBIX TPEYroJbHUKOB, CBOMCTBOM
MEAWAHbl, TPOBEAEHHOM K TUIOTEHY3€ NPSIMOYTOJBHOTO TPEYTrOJbHHKA, B PELICHUU
reOMETPUUECKUX 3aj1au.

OnpenensaTs MapauiebHOCTh HPSAMBIX C MOMOIIBIO YITIOB, KOTOpbIE 00pa3yeT ¢ HUMH
cekymas. Onpenensars NapaieIbHOCTh MPSAMBIX C MOMOIIbIO PAaBEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSAIMOM 10 TOYEK APYroy IpsiIMOiA.

Pemate 3amaun Ha KieT4aTon Oymare.

[TpoBOIUTH BBIYMCICHHUS W HAXOAWTh 4YHCIOBbIE U OYKBEHHBIE 3HA4YECHUS YIJOB B
FEOMETPUUECKUX 3aJlayax C MCIOJb30BAaHUEM CYMMBbl YIJIOB TPEYTrOJbHUKOB U MHOTOYTOJIbHUKOB,
CBOWCTB YIJIOB, 00Opa30BaHHBIX MPU MEPECEUCHUHU JBYX NapajjieNIbHBIX MPSAMBIX ceKyllei. PemaTs
MIPaKTUYECKHE 3a7a4l Ha HaX0KJICHNE YTJIOB.

Brnaners moHATHEM IreOMETPHUUECKOr0 MeCTa TOUEK. YMETh ONpeNesaTh OUCCEKTPUCY yria U
CEepEeIMHHBIN MEPIEHIUKYIISIP K OTPE3KY KaK FEOMETPUUYECKHE MECTA TOYEK.

@opMyIUpOBaTh OINPENEICHUS OKPYXHOCTU M Kpyra, XopAbl M JUaMeTpa OKPYKHOCTH,
MOJIB30BaThCS MX CBOMCTBAMH. Y METh MPUMEHATH 3T CBOWCTBA MPU PEUICHUHU 3aa4.

Bianers noHATHEM ONMCAHHOW OKOJIO TPEYIOJbHUKA OKPYKHOCTH, YMEThb HAaxXOIWUTh €€
ueHTp. [lonb3oBarbes (hakTamMu O TOM, 4TO OMCCEKTPHUCHI YIJIOB TPEYrOJbHUKA IMEPECEKaroTCs B
OIHOM TOYKE, M O TOM, 4YTO CEPEIMHHBIE MEPHEHAMUKYISAPHl K CTOPOHAM TPEYroJbHUKA
MEePECEKAIOTCS B OJTHOM TOUKE.



Brnanerp moHsATHEM  KacaTebHOM K  OKPYKHOCTH, IOJIb30BAThCS  TEOPEMOM O
NEePHEHANKYISIPHOCTH KacaTeIbHON U painyca, MPOBEIEHHOTO K TOUKE KacaHHUs.

[lonp30oBaTbcsl  NPOCTEUIIMMHU  T€OMETPUUYECKMMM  HEPAaBEHCTBAMM, IOHMMAaTh  HX
IIPAKTUYECKUM CMBICII.

IIpoBOIUTH OCHOBHBIE T€OMETPUUECKUE TOCTPOEHUS C TOMOILBIO [IUPKYJIS U TUHEHKH.

K xoHnmy oOydenus B 8 kJiacce oOyd4aromMiCS MOJYYUT CIEAYIOLIME IpEeIMETHbIE
pE3yabTATHI:

Pacnio3HaBaTh OCHOBHBIE BUIBI YETBIPEXYTOJBHUKOB, HX 3JIEMEHTHI, I10Jb30BaThCAd UX
CBOWCTBaMM IIpH PELLICHUH T'€OMETPUUECKUX 3ajiau.

[TpuMeHsTh CBOMCTBA TOUKU IEPECEUEHUs] MEAMAH TPEYTOJIbHUKA (LIEHTPa Macc) B PEIICHUN
3ajay.

Bnagets nonstueM cpeaHel JIMHUN TPEYTOJIbHUKA U TpalleluH, IPUMEHATh UX CBOMCTBA IIPU
pelieHMH TreoMmerpuyeckux 3azad. llonb3oBaThesi Teopemoit ®ameca u  TeopeMod O
IIPONOPLUOHAIIBHBIX OTPE3KAX, IPUMEHATh UX JJIS PELICHUS MPAKTUYECKUX 3a/1a4.

[TpuMeHATH PU3HAKK [TOJO0US TPEYTOJIBHUKOB B PEIIEHUN F€OMETPUYECKUX 3a/1ay.

[Tonp3oBatbest Teopemoii [Tudaropa ans pemieHuss TeOMETPUYECKUX M MPAKTHYECKUX 3ajad.
CrpouTh MaTeMaTH4eCKyl0 MOJEIb B IPAKTUYECKUX 3a/ladax, CaMOCTOSATENbHO JeaTh 4epTEX U
HaXOJHUTh COOTBETCTBYIOIIME JUIUHBI.

Bnanerp mNOHATUSAMHM CHHYCa, KOCMHYCa M TaHI€HCa OCTPOro yria HpSIMOYIOJIBHOTO
TpeyroiabHuKa. [1071630BaThCS 3TUMU NOHATUSAMU JJIs1 PELLICHUS IPAKTUYECKUX 3a/1au.

Bbruucnate (pa3auuHbIMU CIIOCOOAMU) IUIOLIA/Ib TPEYTOJIbHUKA U IO 1 MHOIOYTOJIbHBIX
¢uryp (monp3ysich, rAe HEOOXOIUMO, KaIbKyJIATOpoM). I[IpUMEHSTH MOJIydeHHbIE YMEHMS B
IIPAKTUYECKHX 3a7a4ax.

Brnagerb NOHATUSMU BIMCAHHOTO W LEHTPAJIbHOTO YIJa, MCIOJNb30BaThb TEOPEMBI O
BIIMCAHHBIX yIJIax, yrilaXx MEeXAY XopJaaMH (CeKyIIMMHU) U yIile MeXy KacaTeJabHON U XOpaoi nmpu
peLIeHNH TeOMEeTPUUYECKUX 3a/1ay.

Bnaners NOHATHEM ONHMCAHHOTO YETHIPEXYIOJbHUKA, INPUMEHATH CBOWCTBA ONMCAHHOIO
YeThIPEXYTOJIbHUKA NPU PELICHUH 3a/1ad.

[IpyMeHATh NONY4YEHHBIE 3HAHUS HAa NPAKTUKE — CTPOUTb MAaTEMAaTUYECKUE MOJENH IS
3a/1a4 peasibHOM JKM3HU U MPOBOJUTH COOTBETCTBYIOLIME BBIYMCIECHUS C IPUMEHEHHEM MOI00UsS U
TPUTOHOMETPUH (TI0JIB3YSCh, I'/Ie HEOOXOMMO, KAJIbKYJISATOPOM).

K xoHmy oOydenus B 9 kJacce OOydYaroIIUICS MOJYYUT CIEAYIOIIME IpPEIMETHbIE
pe3yJIbTaThI:

3HaTh TPUTOHOMETPHUECKUE (DYHKIIMM OCTPBHIX YIJIOB, HAXOIUTH C MX MOMOIIBIO PA3JIMUHbIE
AIIEMEHTHl MPSIMOYTOJIBHOTO TPEYroJIbHUKA («PEIIeHHE MPSIMOYTOJIbHBIX TPEYTOJIbHUKOBY).
HaxoauTs (¢ HOMOIIBIO KAaNbKYIATOPA) JUIMHBL U YTIIBI JJ11 HETAOJUYHbIX 3HAUEHUH.

[Tonb3oBaTbes (hopMylnamMu MPHUBEACHUS U OCHOBHBIM TPUTOHOMETPHUUYECKUM TOKIECTBOM
JUISL HAXOKIEHHSI COOTHOIIEHUI MEXly TPUTOHOMETPHUYECKUMH BETUYMHAMH.

Hcnonp30BaTh TEOpeMbl CHHYCOB M KOCHHYCOB JUIsl HAaXOXKIEHHS Pa3IUYHBIX 3JIEMEHTOB
TPEYroJbHUKA («pEIIeHUE TPEYTOJIbHUKOBY), IPUMEHSATh UX MPHU PEIIEHUN FeOMETPUUECKUX 3a/1ay.

Bnaners moHsTHSIMH TpeoOpa3oBaHUs MOJ0OMS, COOTBETCTBEHHBIX 3JEMEHTOB MOJOOHBIX
¢uryp. Ilonb30BaThcsl CBOMCTBaMU 1M0A00MS MPOU3BOIBHBIX (DUTYpP, YMETh BBIYUCIATH JJIUHBI U
HaXOAUTh YIWbl Yy NMoJoOHBIX ¢uryp. IlpumensaTs cBoiicTBa mogoOHMs B IMPAaKTUYECKUX 3ajadax.
YMeTb NpUBOAUTE MPUMEPHI TOJOOHBIX (PUTYP B OKPY’KAIOIIEM MUpE.

[Tosmb30BaTbesd TEOpEMaMHM O IPOU3BENCHUU OTPE3KOB XOpJ, O IMPOU3BENCHUU OTPE3KOB
CEKYILHUX, O KBaJpaTe KacaTeIbHOM.

[Tonp30BaThCsl BEKTOpaMH, TOHUMATh UX T€OMETPUUYECKHH U (PU3MUECKUIT CMBICT, TPUMEHSATh
UX B PEUICHUU TEOMETPHUYECKUX M (u3mueckux 3anad. [IpuMeHSATh CKalgpHOE MpPOU3BEACHUE
BEKTOPOB Ul HAXOXKACHUS JUIMH U YTJIOB.

ITonb30BaTbCcs METOAOM KOOpAMHAT HAa IUIOCKOCTH, IPUMEHATh €ro B PEIICHUU
TEOMETPUYECKUX U MPAKTUYCCKUX 3a/a4.



Brnagers MOHATHSMH TPAaBMIIBHOTO MHOTOYTOJIBHUKA, JUIMHBI OKPYKHOCTH, UIMHBI IYTH
OKPY)KHOCTM M DPaJUMaHHOM MeEphl yIiia, YMETh BBIUMCIATH IUIOLIAb Kpyra M €ro 4vacreu.
[IpuMeHsATh Moy4eHHbIE YMEHUS B IPAKTHUECKHX 3aadax.

Haxomute ocu (WM LEHTPBI) CUMMETPUH (PHUTYp, NMPHUMEHSATh IBHKECHHS IIOCKOCTH B
HPOCTEHIINX CIydasx.

[IpuMeHSTHh MONydYeHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MAaTEMATUYECKHE MOJENU IS
337124 peaybHON JKU3HH M MIPOBOANUTH COOTBETCTBYIOIIME BBIYMCICHHS C IPUMEHEHHEM MOI00US 1
TPUTOHOMETPHUUYECKUX (PYHKIUH (ITOJIB3YSICh, T HEOOXOMMO, KaJIbKYJITOPOM).



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC

HaumenoBaHue pa3aeiioB 1 TEM

KoauuecTBo yacoB

JunexkTpoHHble (HU(pPoBLIE) 06pa3oBaTeIbHbIE

Ne i/ KonTpoJabubie IpakTH4eckue
NMPOrpaMmbl Bcero pecypcsl
padoTHhI padoThI
[Ipocteiimmue reomerpudeckue GUTYpH 1
1 UX CBOMCTBA. MI3MepeHue reoMeTpHIECKIX 14 bubmmoreka I{OK https://m.edsoo.ru/7f415e2e
BEITMYHH
2 TpeyronsHUKH 22 1 Bubnuoreka IJOK https://m.edsoo.ru/7f415e2e
II
3 ApAILTICILHAIC TIPAMBIE, CYMMa YIIIoB 14 1 Bu6nuoreka ITOK https://m.edsoo.ru/7f415e2e
TpEYrojbHUKa
0] .T
4 KPYMHOCTE H KPYT £ COMETpHHCCKHE 14 1 Bu6nuoreka IIOK https://m.edsoo.ru/7f415e2e
HOCTPOCHHS
5 IToBTOpeHue, 0600IIEHE 3HAHU 4 1 bubnuoreka ITOK https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 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 KJIACC

KoanuecTBo yacoB

Ne HaumeHnoBaHue pa3jenoB u TeM JJieKTpOoHHbIE (U (poBHIe) 00pa3oBaTeIbHbIE
KonrtposabHbie Ipakrnuyeckue
n/n NPOrpaMMbI Bcero pecypchl
padoThI padoThI

1 YeTbIpEXYTroNbHUKH 12 1 bubnuoteka LIOK https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o

2 MPOTIOPIIMOHANIBHBIX OTPE3KaxX, M0J00HbIe 15 1 bubnuoteka LIOK https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKH
ITmomane. Haxoxaenue miomanen

3 TPEYroJIbHUKOB ¥ MHOTOYTOJIbHBIX (hUryp. 14 1 bubnunoreka [TOK https://m.edsoo.ru/7f417e18
[Tnomany momo6HEIX HUTYp
T II

4 copema [ndaropa u nauana 10 1 Butsmorexa LOK https://m.edsoo.ru/7f417e18
TPUTOHOMETPHH
VYriibl B OKpy>KHOCTH. Bricanueie u

5 OFTHCAHHEIC HETRIPEXYTOILHHIH. 13 1 Butsmorexa LOK https://m.edsoo.ru/7f417e18
KacatenpHble k okpyxHOCTU. Kacanue
OKpY>KHOCTEU

6 [oBTopenue, 06001IeHNE 3HAHU 4 1 bub6mmoreka ITOK https://m.edsoo.ru/7f417e18

OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 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 KJIACC

KoauuecTBo yacoB

HaumeHnoBaHue pa3nesnoB u TeM DJieKTpoHHbIE (I (pPoBHIE) 00pa3oBaTeIbHbIE
Ne i/ KonTpoJabHbie IpakTnyeckue
IporpaMmMbI Bcero pecypcehl
padoThI padoThI

T .T

1 PHFOHOMETPILL. 7 COPEMBI KOCHHYCOB 1 16 1 Bbubaroreka LIOK https://m.edsoo.ru/7f41al2c
CHHYCOB. Perienne TpeyronsHuKoB
1T .M

2 peobpasosarme nozobus. Metpiiecie 10 1 Bu6nuorexa 1IOK https://m.edsoo.ru/7f4lal2c
COOTHOLICHHS B OKPYKHOCTH
Bekropst 12 1 bubnunoreka IJOK https://m.edsoo.ru/7f41al2c
JlexapToBBI KOOPAHHATHI Ha TIIOCKOCTH 9 bubnumoteka LIOK https://m.edsoo.ru/7f41al2c
[MpaBuibHBIE MHOTOYTOJBHUKH. [nHa

5 OKPYXXHOCTH U IIJIOIIA/b KPyTa. 8 bubnunoreka IJOK https://m.edsoo.ru/7f41al2c
Brruncnenue miomanen

6 JIBHOKEHUS TIOCKOCTH 6 bubaunorexa ITOK https://m.edsoo.ru/7f41al2¢c
IT 606

7 OBTO?eHHe’ ODODILICHHE, CHETEMATH3ATIHA 7 2 bu6nuoreka IIOK https://m.edsoo.ru/7f41al2c
3HAHU

OBUIEE KOJIMYECTBO YACOB I10O ITPOTPAMME 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

YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBS3ATEJIbBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA
JI.C. Artanacsan, B.®. byry3oB u ap. ['eomerpus: 7-9 xi. — M.: IIpocsemenne, 2015.

JI.C. Artanacsn, B.®. byry3oB u ap. ['eomerpus: padouas terpanb: 7, 8, 9 ki1 — M.: [Ipocsemnienue,
2015-2020.

METOJINYECKHUE MATEPHUAJIBI 1J151 YUUTEJIA
N3yuenue reomerpuu B 7-9 kitaccax: MeToa. pekoMeHaanuu: kaura s yaurens / JI.C. AtanacsH,
B.®. byry3os, 10.A. I'na3kos, B.b. Hekpacog, .. FOguna - M.: I[Ipoceemenue, 2003-2011.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCbI
U PECYPCBI CETU UHTEPHET
bubmoreka LIOK https://m.edsoo.ru/8a148920
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