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MNOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJMH M3 OCHOBHBIX PA3EJIOB IIKOJIBHOW MAaTEMaTHKH,
UMEIOLINI CBOEH LIeNbI0 00€CIeUnTh W3Y4YEHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOLIEHMM M B3aMMHOE PpACHOJIOKEHUE, ONUPACTCA HA  JIOTUYECKYIO,
JIOKA3aTEIbHYIO JIMHUIO. [|EeHHOCTh M3ydeHus reoMeTpur Ha YpPOBHE OCHOBHOTO
o011ero 00pazoBaHus 3aKIIOYAETCSI B TOM, YTO OOYYAIOLIUICS YUUTCS IPOBOJAUTD
JIOKa3aTeJIbHBIE PACCYKICHHUS, CTPOUTD JIOTHUYECKUE YMO3AKIIIOUCHHUsI, JJOKa3bIBaTh
VICTUHHBIE YTBEPXKACHUS U CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, IPOBOIUTH
pacCyXI€HUs1 «OT IPOTUBHOIO», OTJIWYaThb CBOWCTBA OT  IPU3HAKOB,
(bopMyIMpPOBaTH OOPATHBIE YTBEPKIACHUSI.

Bropon 1enpl0 HU3ydeHUs TIE€OMETPUM SBIIACTCSA HCIIOIB30BaHUE €€ Kak
MHCTPYMEHTA NPU PEIICHUU KaK MATEMaTHYECKUX, TaK M IPAKTUYECKUX 3a/]ad,
BCTpEYAIOUIMXCSI B peanbHOM ku3HU. OOydaromuiics AODKEH HayYUThCs
ONPENEIUTh F€OMETPUUYECKYIO (DUTYpYy, ONHUCATh CIOBAMHM JAHHBIA 4YEPTEX WIH
PUCYHOK, HATH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJINHY
ONITOBOJIOKOHHOTO Kalenst win TpeOyeMmble pa3Mepbl rapaxa JUisi aBTOMOOMWJIS.
OTOMY COOTBETCTBYET BTOpasi, BBIYMCIUTEIbHAS JUHUSA B W3YYEHUU T€OMETPHUH.
[Ipu pemieHnun 3amay NPAKTUYECKOTO XapaKTepa OOYYarolUMNCS YYHUTCS CTPOUTH
MAaTeMaTHYECKUE MOJEIM PpPEAIbHBIX JKM3HEHHBIX CHUTyallMd, IPOBOJIUTH
BBIYMCIICHUS U OLIEHUBATD aJICKBATHOCTH IOJyYEHHOTO PE3YJIbTaTA.

KpaitHe BaxHO NOAYEPKUBATH CBSI3U T'€OMETPUU C JAPYTUMH y4eOHBIMU
npeaMeTaMu, MOTUBUPOBATh MCIIOJIB30BAaTh OMPECIICHUSI T€OMETPUIECKUX (QUTYp
U TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHUE MOJIYYEHHBIX YMEHHU B (QU3HKE U
TEXHUKEe. OTH CBA3M HauOosiee SpKO BUAHBI B TeMax «BekTopbi»,
«Tpuronomerpuyeckue cootHoueHus», «Meroxn koopaunat» u «Teopema
[Tudaropar.

VYuebnsiii Kypc «l'eomeTpus» BKIIOYAET CIEAYIONIME OCHOBHBIE DPAa3feiibl
conepxkanusi: «l'eomerpuueckue ¢Gurypsl M UX CcBoWcTBay, «M3mepeHue
F€OMETPUYECKUX  BEIWYMH», «JleKapTOBBI KOOpAMHATBI HAa  IUIOCKOCTWY,
«Bektopsy, «J[Bmkenus miaockoctiy, «IIpeodpazoBanust mogo0us».

Ha u3ydenue yue6HOro Kypca «l'eomerpusi» orBoautcsa 204 yaca: B 7 kiacce
— 68 gacoB (2 daca B Henenwo), B 8 kiacce — 68 yacoB (2 yaca B Helelw0), B 9
KJ1acce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUEHUA
9 KIIACC

Cunyc, kocuHyc, TaHreic ymioB or O go 180°. OcHoBHOE
TPUTOHOMETPHUYECKOE TOXKAECTBO. DOPMYIIBI IPUBEACHUS.

Pemenue TpeyrosbHUKOB. TeopeMa KOCHMHYCOB M TEOpEMa CHHYCOB.
Pemenue mnpakTHYeCcKHX 3a1ad C MCIOJIB30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

[TpeoOpazoBanue mogoous. [TomoOme COOTBETCTBEHHBIX DJIEMEHTOB.

TeopeMa O NpPOU3BEACHUM OTPE3KOB XOpPH, TEOPEMBI O IPOU3BENCHHUH
OTPE3KOB CEKYIIMX, TEOPEMA O KBAPaTEe KACaTEIbHOM.

Bektop, anumHa  (MOIyNb)  BEKTOpA,  COHAINPABIECHHBIE  BEKTOPBI,
IPOTHUBOIIOJIOXKHO  HalpaBJI€HHbIE  BEKTOPBI, KOJUIMHEAPHOCTb  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpaluy HajJ BeKTopamH. Pa3noikeHue BeKTOopa MO JIBYM
HEKOJUIMHEApHbIM BekTopaM. KoopauHaTtel BekTopa. CKalIIpHOE IIPOU3BEACHUE
BEKTOPOB, IPUMEHEHHE IS HAXOXKJACHUS JUIMH U YIJIOB.

JlekapTOBBI KOOPAMHATHI HA IUIOCKOCTH. Y PaBHEHUS NMPSAMOU U OKPYKHOCTH
B KOOpJMHATaX, MEPECECUCHUE OKPYKHOCTEH M MpsIMbIX. METOJl KOOPAMHAT U €ro
IIPUMEHEHUE.

[IpaBunbHBIE MHOTOYTrOJBHUKHU. JlnmmHa oOkpyxHOcTH. I'panycHas u
paaviaHHas Mepa yria, BBIYMCIEHHE JUIMH Iyr OKpyxHocTeil. Ilnomane kpyra,
CEKTOpa, CErMEHTA.

JIBU>KEHUS TUIOCKOCTM M BHYTPEHHHE CUMMETpUM (uUryp (dJIeMeHTapHbIe
npencrasienus). [lapamnensasiil nepenoc. [ToBopor.

IINTAHUPYEMBIE PE3VYJbTATBI OCBOEHHUSA TTPOI'PAMMDBI
YYEBHOI'O KYPCA «I'EOMETPHUSA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE Ppe3yJbTaThl OCBOCHHS TIPOrpaMMbl  y4eOHOTO Kypca
«I'eomeTpus» XapakTepU3yrOTC:

1) naTpuoTHYeCcKOe BOCIMTAHUE:

MPOSIBICHUEM HWHTEpeca K TMPONUIOMYy H© HACTOSLIEMY POCCUHUCKOM
MAaTEMATHKH, [IEHHOCTHBIM OTHOIIEHHEM K  JIOCTHXKEHUSIM  POCCHUMCKHX
MAaTEMATUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO ATHX
JOCTHKEHUM B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa:kIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:



TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN IpakIaHWHA U pean3aliu ero
npaB, MPEJICTABICHUEM O MATEMaTUYECKUX OCHOBAX (HYHKIHOHUPOBAHUS
pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYP TPa)kIAHCKOro oOIiecTBa (Harpumep,
BbIOOPBI, OMPOCHI), TOTOBHOCTBIO K 00OCYXK/IEHUIO 3TUUECKUX MTPOOIIEM, CBSI3aHHBIX
C DPAKTUYECKHM IIPUMEHEHHEM JOCTH)KCHUN HAyKH, OCO3HAHUEM BaKHOCTH
MOPATBHO-3THYECKUX MPUHIUIIOB B AEATEIBHOCTH YYEHOTO;

3) TpyA0OBO€ BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTMBHOE Yy4YaCTHE€ B PpELICHWU IPAKTUYECKUX 3aaad
MaTE€MaTU4YeCKOM HaIpPaBICHHOCTH, OCO3HAHMEM BAXKHOCTHM MaTEMaTHYECKOTO
oOpa3oBaHMsI Ha NPOTSHDKEHWU BCEH JKM3HM Ul YCHEIHOW MpodeccHoHaNbHOU
JEATEIbHOCTH W Pa3BUTUEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
MOCTPOEHUEM MHJUBUIyAIbHOW TPAEKTOPUH O0Opa30BaHUs U )KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTENH;

4) hcTeTHYeCKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M 3CTETUYECKOMY  BOCIPHUATHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3a7ay, PEUICHUI, pacCyXJCHH, YMEHHIO BHUJETh
MaTEeMaTUYeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHMA:

OpUEHTaluell B JEATEIbHOCTM HAa COBPEMEHHYID CHCTEMY Hay4YHBIX
MIPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOJbI U
oOlIecTBa, MOHMMAHUEM MAaTEMAaTUYECKOM HayKu Kak cdepbl 4Yel0BEYECKON
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA M 3HAYMMOCTH JUIS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATHKH U MAaTEMAaTHYECKOW KYJIbTYypOW Kak CPEICTBOM
NIO3HAHMS MHpPA, OBJIAJEHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIE0BATEIBCKON
NesATEeIbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (OPMHMPOBAHHME KYJIbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0J1ATONOTY YU :

TOTOBHOCTBIO NPHUMEHATh MaTEMaTHYECKUE 3HAHUS B HMHTEPECAX CBOETO
3I0pPOBbsl, BEIEHMSI  3J0pOBOr0  00pa3a JKU3HU  (30pPOBOE  MHUTAHUE,
cOQJIaHCUPOBAHHBIM pEXUM 3aHATHM U OTAbIXa, peryispHas dunveckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa peQIIEKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TAKOT'O )K€ MpaBa IPYroro 4eI0BeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpUEHTalMel Ha TPUMEHEHUE MaTeMaTUYEeCKUX 3HAHUMU JJi PEelIeHUs 3a7ad
B 00JIACTU COXPaHHOCTH OKPYKAIOIIeH cpeapl, IJIAHUPOBAHUS TOCTYNKOB U
OLICHKM MX BO3MOXHBIX IIOCIEACTBUM I OKPYXAIOIIEH Cpenbl, OCO3HAHHEM
IJI00abHOTO XapaKTepa IKOJOTUYECKUX MPOOIEM U MyTel UX PeIleHus;

8) ajanTanus K M3MEHAIOUWUMCH YCJIOBHAM COLUMANLHON M NPUPOIHOMI
cpeabl:



TOTOBHOCTBIO K JECWUCTBUAM B YCJIOBHUSX HEONPEACNEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO JEATEIBHOCT, B TOM YHUCIIE
YMEHHE YUUTHCA y OPYTHX JIOJAEH, MpuoOpeTaTh B COBMECTHOU ACSITENbHOCTU
HOBBIE 3HAaHUS, HABBIKM U KOMIIETEHIIMH U3 OIbITA APYTUX;

HEOOXOJUMOCTBIO B (POPMHUPOBAHMM HOBBIX 3HAHMW, B TOM YHCIIE
dbopMynTupoBaTh UJIEH, TOHATHSA, TUIIOTE3bI 00 0OBEKTAX U SABJICHUSAX, B TOM UHCIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIUTHl COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEM, IUTAHUPOBATh CBOE PAa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYKD  CUTYyallMi0, BOCIPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIHUHA KOHTPMEp, KOPPEKTHPOBATh
IPUHUMAEeMbIe PEIICHUSI W JACUCTBUSA, (POPMYITUPOBATH M OIICHUBATH PUCKH U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEJMETHBIE PE3YJIBTATbDI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

Bba3oBblesiornyeckueeicTBUA:

e BBIABIISITH U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKK MATEeMaTHYECKUX
OOBEKTOB, TOHATUN, OTHOIICHUNW MEXIy MOHSATHUSMHU, (POPMYyIUPOBATH
OTpEeeNCHUs]  TIOHATHH, YCTaHABIWBAaTh  CYIICCTBEHHBIM  MpPU3HAK
KJaccu(uKanmy, OCHOBaHUA i OOOOIIEHWS U CpaBHEHUSA, KPUTEPHUH
IPOBOIMMOTO aHAIIN3A;

e BOCIpPUHUMATH, (OPMYIHPOBATH U  MPeOoOpPa3OBBHIBATH  CYKIICHUS:
YTBEPAUTEIbHbIE U OTpUIATEIbHBIC, C€AMHUYHbIC, YaCTHbIE W OOIIHE,
YCIIOBHBIE;

e BBIABIATH  MaTEMaTUYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U W
npotuBopeurss B (akTax, JAHHBIX, HAONIOACHUSX U YTBEPKICHUSX,
npemiaraTh KpUTEPUU ISl BBISIBJICHUSI 3aKOHOMEPHOCTEH U TPOTUBOPEUMH;

e JleJaTh BBIBOABI C HKCIOJIB30BAHMEM 3aKOHOB JIOTHKH, NEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

e pa3bupaTh JOKa3aTEIIbCTBA MAaTEMATHUYCCKUX YTBEP)KIACHUH (MIPSAMBIC M OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBa
MaTeMaTU4ecKux (DaKTOB, BBICTPAWBATh APTYMEHTAIMIO, MPUBOJUTH
IPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

e BBIOMpaTH cHoco0 pemieHus y4yeOHOM 3ajaund (CpaBHUBATh HECKOJBKO
BApUAHTOB peEUIEHUs, BbIOMpaTh Hauboyiee NOAXONAIIUA C Y4ETOM
CaMOCTOSATEILHO BBIJICTIEHHBIX KPUTECPHUEB).

ba3oBblenccienoBarebCKUeIeCTBUA:



UCTIOJIB30BaTh BOIPOCHI KaK HCCIICAOBATEILCKUNA HHCTPYMEHT IO3HAHWUS,
dbopMynupoBaTh BOMPOCH, (PHUKCUPYIOLIUE MPOTUBOPEUYHUE, MPOOIEMY,
CaMOCTOSITENIbHO ~ yCTaHABJIIMBATh HCKOMOE H JaHHOE, (OPMHPOBATH
THIIOTE3Y, apTYMEHTHPOBAThH CBOIO MO3UIINI0, MHEHHE;

NPOBOJUTH IO CaMOCTOSTEIBHO COCTABJICHHOMY IUIaHY HECIIOXKHBIH
IKCIIEPUMEHT, HEOOJBIIOE UCCIIEIOBAHUE IO YCTAHOBICHUIO OCOOCHHOCTEM
MaTEMaTHYECKOT0 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTYy COOOM;
CaMOCTOSITENILHO (HOPMYITHPOBATH 0OOOIIEHUSI W BBIBOJIBI MO Pe3yabTaTam
NPOBEAEHHOTO HAOIIOACHMSI, HMCCIEAOBAHUS, OICHUBATH JOCTOBEPHOCTH
MIOJYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 000OIICHHMIA;

IPOTHO3UPOBATh BO3MOXKHOE DAa3BUTHE IIPOIECCA, a TaKKe BBIIBUTATH
IPEIOI0KEHHUS O €r0 PA3BUTUH B HOBBIX YCIIOBHSIX.

Pabora c nndopmanueii:

BBISIBIIAITH HEJIOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMAIMU, JAHHBIX,
HEOOXOIMMBIX JJIsSl PEILICHUS 3a/1auu;

BBHIOMpaTh, AHAIM3UPOBATh, CHUCTEMATHU3UPOBaTH U HHTEPHPETUPOBATH
MH(pOpMAIINIO PA3JIMUHBIX BUJIOB U (DOPM MpEICTABICHUS;

BbIOMpaTh GOpMy MpeACTaBICHUS HHPOPMAUU U HIUTFOCTPUPOBATH
pelaemMpie  3aJladyd  CXeMaMH, JIudarpaMmamMu, HWHOW TrpaduKod U UX
KOMOHMHAILMSIMU;

OIICHUBATh HAJEKHOCTh HMH(POPMAIUU IO KPUTEPUSIM, MPEITI0KEHHBIM
yauTesneM uin chOpMyITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHUKATHBHBbICYHHBEpPCAIbHbICYyYeOHbIC eI CTBUA:

BOCIPUHUMATh U (POPMYJIUPOBATH CYXkIECHUS B COOTBETCTBUU C YCIOBHUSIMU
U LEeNsIMU OOIIEHHUS], ICHO, TOYHO, TPAMOTHO BbIpaXkaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJIy pEeLICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJy4YE€HHBIN PE3YyJIbTaT;

B X07ie 00CYXJIeHHUs 3aJ]aBaTh BOIIPOCHI 10 CYIIECTBY OOCY>KIaeMON TEMBI,
npo0JeMbl, pelraeMon 3aJaun, BbICKA3bIBaTh UECH, HAIICJICHHbIE HA MOUCK
pelIeHusi, COIMOCTaBISATh CBOM CYXIEHUA C CYXKICHUAMH JIPYTUX
YYaCTHHKOB AHAJIOra, OOHApYKUBaTh pa3jiudyve U CXOACTBO IO3UIIMM, B
KOPPEKTHOM popme GpopMyIrpoBaTh pa3HOIIIACHs, CBOU BO3PAXKEHUS;
NPEACTABIATh  PE3yNbTaTbl  pEIICHHS  3aJayu, HKCIIEPUMEHTA,
UCCJIEI0BAHUSI, TPOEKTA, CAMOCTOATENLHO BHIOUPATH (hOpMAT BBICTYIUICHUS
C y4€TOM 3aj7a4 Ipe3eHTALUA U OCOOEHHOCTEN ayIUTOPUH;

NOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHONW U WHIWBUIyaIbHON
palboTHI IpH pelIeHNnU Y4eOHbIX MaTeMaTHUECKHUX 3aJ1aY;

IPUHUMATh LEJIb COBMECTHOM AESITENbHOCTH, IUIAHUPOBATH OPraHU3aLUIO
COBMECTHOI paboThl, paclpeneisTh BuAbl pabOT, JIOroBapUBaThCH,



00CYXZ1aTh MPOIECC U pe3yabTaT paboThl, 0000MATh MHEHHUS HECKOJIbKHIX
JIIOJICH;

e Yy4YaCTBOBaTh B TPYNHOBBIX Qopmax paboTel (0OCyxkaeHus, oOMeH
MHEHUSIMHU, MO3TOBbIE IITYPMBI U JIPYTHE), BBIIOJHATH CBOIO 4acTh pabOThI
U KOOPAMHHMPOBATb CBOMU JIEHCTBUS C JAPYTMMU WIEHAMU KOMAaHJBbI,
OLICHMBAaTh KAaueCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT IO KPHUTEPHUSIM,
c(OopMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIE YHHBepcaJbHbIe y4eOHbIe 1eHCTBUS

Camoopranuzamnus:

e CaMOCTOSITEJIBHO COCTaBJIATH IJIaH, aJIFTOPUTM pELIEHUsS 3aJaud (UM €ro
4acTh), BBIOMpaATh CHOCOO pEIICHHUS C YYETOM HMMEIOLIUXCS PECYPCOB H
COOCTBEHHBIX BO3MOXHOCTEHW, AapryMEHTHPOBaTh U KOPPEKTUPOBATH
BAapUAHThI pEUIEHUH C YYETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAIBHBIIHHTE/JICKT:

e BJAJETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS MpoLiecca U pe3yJibTaTa
peneHns MaTeEMaTHIECKOM 3a/1a4u;

e MPEABUAETH TPYAHOCTH, KOTOPbIE MOTYT BOBHUKHYTh MPH PEUICHUH 33]1a4H,
BHOCUTb KOPPEKTUBBI B JESATEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITENIHCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLECHMBATH COOTBETCTBUE PE3YyJIbTaTa ACATEIBHOCTH MOCTABICHHONW LEIU U
YCIIOBUSIM, OOBSCHATH NPUYUHBI JTOCTMOKCHHUS WIM HEIOCTHKEHUS LEJH,
HaXOJUTh OIIHUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

HPEIMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 9 kiacce OOyYarONIMICS TOJYYHT CICTYIOIIHE
MIPEIMETHBIC PE3yJIbTATHI:

3HaTh TPUTOHOMETPHUYECKHE (YHKIIMM OCTPBIX YIJOB, HAXOJIUTh C UX
MIOMOIIBIO  PA3JIMYHBIC 3JIEMEHTHI TMPSIMOYTOJBHOTO TPEYroNbHUKA («perieHue
MPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTh (¢ MOMOIIBIO KaTbKYJISTOPA) JJTMHBI
U YTJIBI JUTsl HeTAOJMUYHBIX 3HAYCHUH.

[Tonp3oBaThCs hopMyslaMu TPUBEACHHUS M OCHOBHBIM TPUTOHOMETPHUCCKUM
TOXKIECTBOM JIJII HAXOXKJICHHSI COOTHOIICHUH MEXAY TPUTOHOMETPUUCCKUMU
BEJIMYMHAMH.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JIJISl HAXOXKICHUS PA3TUIHBIX
AJIEMEHTOB TPEYTOJbHUKA («PEIICHWE TPEYTrOJbHUKOBY»), MPUMEHATh WX MPHU
PEIICHUN TEOMETPUUYECKUX 3a/1a4.



Bnagers moHsTHSIMH ~ mpeoOpa3oBaHMs — MOAOOMS, COOTBETCTBEHHBIX
AJIEeMEHTOB MO00HBIX Guryp. [loap30BaThCs CBOMCTBAMHU MOAOOMS MMPOU3BOIBHBIX
buryp, yMeTp BBIYHCIATH [JIMHBI U HAXOAWUTh YIJBI y TOJOOHBIX Quryp.
[TpumeHsTh cBOMCTBAa MMOJOOMSI B NPAKTHUYECKUX 3aJadyax. YMETb NPUBOAMUTH
IpUMEpPBI TOOOHBIX (PUTYP B OKPYKAOIEM MUDE.

[Tonb30BaThCA TEOPpEMAMU O MPOU3BEICHUN OTPE3KOB XOPA, O MPOU3BEACHUH
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaTbCs BEKTOpaMH, IMOHUMAaTh MX I€OMETPUUECKUA U (DU3MUECKUN
CMBICJI, TNPUMEHATh MX B PEHICHUH TIEOMETPUUECKUX M (PU3NYECKUX 3a/]ad.
[TpuMeHsTh CKaNsipHOE POU3BEICHUE BEKTOPOB JJIsl HAXO0XKICHUS JJIUH U YTJIOB.

[lonb30BaTbCd METOAOM KOOPJAMHAT HA IUIOCKOCTH, INPUMEHSTh €ro B
peIIeHNU TEOMETPUIECKUX 1 IPAKTHUECKUX 3a/1a4.

Bnanerp NMOHATHAMU NPaBUIBHOTO MHOTOYIOJIBHUKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI JYTH OKPYXHOCTH U paJMaHHON Mepbl yIjla, YMETh BBIUUCIATH IUIOUIA/b
Kpyra u ero yacTteil. [[puMeHsTh moydeHHbIe YMEHHS B MPAKTUYECKUX 3a/1a4ax.

Haxonute ocu (WM UEHTPbI) CUMMETpUM (UTYp, TNPHUMEHSTh JBHIKECHHUS
IJIOCKOCTHU B MPOCTEUIINX CITydasiX.

[TpuMeHsATh MOJydYeHHbIE 3HAHUSA HA MPAKTUKE — CTPOUTh MaTeMaTHYECKHE
MOJIEJIH AJIs 3a/1a4 peajbHON KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS
C NPUMEHEHHEM MOJ00MS M TPUTOHOMETPUYECKUX (PYHKUUN (TOJB3YyACh, TAE
HEO0O0XO0IMMO, KAJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE 9 KJIACC

KosaunyecTBo 4acoB JIeKTPOHHbIE
HaumenoBanue
Ne (undposbie)
pa3aesioB U TeM KoHnTpoJbHbie
n/n Bcero o0pa3oBaTe/bHbIE
MPOrpamMmbl padoThbI
pecypchl
bu6mmoreka [JOK
1 B 1 1
CHTOpE! 0 https://m.edsoo.ru/7f41al2c

9 JlexapTOBBI KOOPAMHATHI 10 1 bubnnoreka [JOK
Ha IUIOCKOCTH https://m.edsoo.ru/7f41al2c
Tpuronomerpus.

3 Teopembl KOCUHYCOB U 16 1 bubnnoreka [JOK
cUHYyCOB. Pemenue https://m.edsoo.ru/7f41al2c
TPEYTOJIbHUKOB
[IpaBunbHBIE
MHOTOYTOJIbHUKHU.

4 JlmuHa OKPY»KHOCTH U 10 1 bubmorera [JOK

Py https://m.edsoo.ru/7f41al2c
IJIOLIAb KpyTa.
Brruncienue nnomaaei
[TpeoGpa3oBanue

5 nonobus. Metpudeckue 5 1 bu6mmoreka [JOK
COOTHOILIECHUS B https://m.edsoo.ru/7f41al2c
OKPY>KHOCTH

bu6mmoreka [JOK

6 6
Jpmiketis I0CKoCTH https://m.edsoo.ru/7f41al2c
IToBTOpEHME,

7 0000 1Tc)eHHe 10 1 bubmorexa HOK

H ’ . https://m.edsoo.ru/7f41al2c
cucTeMaTtu3anus 3HaHUi
OBIIEE KOJIMYECTBO 68 5

YACOB I10 ITPOTPAMME



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

ITOYPOYHOE IINIAHUPOBAHUE

9 KVIACC

Tema ypoka Beero KonTposbHbie
padoThI
1 Onpenenenre BeKTopoB. Ouznueckuii u 1
TEOMETPHUYECKUN CMBICT BEKTOPOB
PaBeHcTBO BEKTOPOB 1
OTkJaIpIBaHUE BEKTOPA OT JAHHOW TOYKU 1
CrnosxeHue BEeKTOpOB 1
5 3aKoHBbI cloKeHUs BeKTopoB. [IpaBuio 1
napasuiesiorpaMma
CyMMa HECKOJIBKMX BEKTOPOB 1
Brrunranue BeKTOpoB 1
3 [TpousBenenue BekTopa Ha yncio. CpenHss 1
JMHUS Tpaneuu
9 Ypoxk 000011IeHNS U CHCTEeMaTH3allui 3HAaHU 1
10 KonrtponsHas padora Nel 1 1
1 PasnoxeHue BekTOpa Mo 1BymM 1
HEKOJUTUHEAPHBIM BEKTOpaM
12 Koopaunats! BekTopa 1
13 CBs13b MEXy KOOPAUHATAMH BEKTOpa U 1
KOOpJWHATaMH €0 HaJyajia U KOHIA
14 CBs13b MEXy KOOPAUHATAMH BEKTOpa U 1
KOOpJMHATAMHU €ro Hadaja U KOHI[a
15 [Ipocreiimue 3a1aun B KOOpAMHATAX 1
16 [Ipocreitmune 3agaun B KOOpAMHATAX 1
17 YpaBHEHNE OKPYKHOCTHU U IPSIMOKN 1
18 Pemenue 3amaud no teme "YpaBHeHue 1
OKPYKHOCTH Y MIPAMOIL"
19 Ypok 0000111eHNS U CHCTeMaTU3alluy 3HaHU I 1
20 KonTtponbHas padora Ne2 1 1
21 CuHyc, KOCHHYC, TAHT€HC, KOTAHTEHC. 1
99 OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO. 1
DopMyIIbl IPUBEICHUS.
93 Pemenue 3anay no teme "OcHOBHOE 1
TPUTOHOMETPHUUECKOE TOXKIECTBO."
24 Teopema o TuIOIIAAM TPEYTrOIHHUKA 1




25 Teopema cuHycOB 1
26 Teopema KOCHHYCOB 1
27 Pemenue TpeyroibHUKOB 1
28 Pemienue TpeyronbHUKOB 1
29 Pemenune TpeyronbHUKOB 1
30 Pemenue TpeyroibHUKOB 1
31 YT0oa MeKIy BEKTOpaMu 1
32 CkansipHO€ MPOU3BEICHUE BEKTOPOB 1
33 CkalnsipHOE ITPOU3BEICHUE BEKTOPOB B 1
KOOpJMHATax
34 CBolicTBa CKaJIsIpHOTIO IPOU3BEICHUS BEKTOPOB 1
35 Ypok 00001IeHNS U CHCTEeMAaTH3allul 3HAaHU I 1
36 Kontponbnas padota Ne3 1
37 IIpaBunbHBIE MHOTOYTOJIBHUKHU. 1
38 BriucanHbIe U ONTUCAaHHBIE OKPY>KHOCTH 1
MHOT'OYTOJIbHUKOB
39 BrincanHble U onMcaHHbIE OKPY>KHOCTH 1
MHOT'OYTOJIbHUKOB
DopMyITI JUTsT BEIYUCIICHUS TIIIOIIA TN
40 IIPaBUIILHOTO MHOTOYTOJIBHUKA, €r0 CTOPOHBI 1
panuyca BIMCAaHHOW OKPY>KHOCTH.
41 ITocTpoeHne nMpaBUIBHBIX MHOTOYI'OJIbBHUKOB 1
42 JlinHa OKpyXHOCTH 1
43 [Tnomane kpyra, ceKTopa, CerMeHTa 1
44 Pemenue 3ama4 no reme Nelliomans kpyra, 1
CEeKTopa, cerMeHTa "
45 Ypok 0000111eHNS U CHCTeMaTU3alluy 3HaHUH 1
46 KonTponbras padorta N4 1
47 [TonsiTHe 0 MpeobpazoBaHUM MOIO0HUS 1
48 CoOTBeTCTBEHHBIE AJIEMEHTHI MT0100HBIX(UTYP 1
Teopema 0 IpOM3BEICHUHN OTPE3KOB XOP/I,
49 TeopeMa O MPOU3BEICHUN OTPE3KOB CEKYIIUX, 1
TEeopeMa O KBaJpare KacaTeabHON
Penrenue 3ama4 o mpon3BeICHUN OTPE3KOB
50 XOp/I, TEOpeMa O MPOU3BEICHUH OTPE3KOB 1
CEeKYIINX, TeOpeMa O KBaJipaTe KacaTeIbHON
51 Ypok 00001IeHNS U CUCTeMAaTU3alUK 3HAHUN 1
52 KonTtponbHast padora Ne5 1




53 OTobOpakeHre MII0CKOCTH Ha ceOs 1
94 [TonsiTue ABUNKEHUS 1
55 [TapaeapHBIN IEPEHOC, TOBOPOT 1
56 [TapannenbHbIM IEPEHOC, TOBOPOT 1
o7 IIpuMeHeHre NBUKEHUN IIPU PEILEHUN 3a/1a4 1
58 [IpuMeHeHne TBMKEHUI TTPU PEIICHUH 3a/1a4 1
59 HOBTOPCHI/IC, 000011IeHNEe, CHCTEMATH3AINS 1
3HAHHMH.
60 [TPOMEXYTOUYHAS ATTECTALA 1
(KonTtpompHaspabora)
61 HOBTOPGHI/IC, 0000111eHNEe, CHCTeMaTH3aIUs 1
3HAHWH.
62 HOBTOPGHI/IC, 0000111eHHE, CHCTeMaTH3aIUs 1
3HaHUH
63 HOBTOPGHI/IG, 00001IeHe, CUCTEeMATH3AITHS 1
3HAHHUN
64 HOBTOPGHI/I@, 000011IeHHE, CHCTEMATU3alIM 1
3HAHHHA
65 HOBTOPGHI/IC, 000011IeHNE, CHUCTEMATH3AINS 1
3HAHUU
66 HOBTOPGHI/IC, 000011IeHNE, CUCTEMATH3AINS 1
3HAHUU
67 HOBTOPGHI/I@, 000011IeHHEe, CHCTEMATH3AIIUS 1
3HAHHHA
68 HOBTOPCHI/IC, 000011IeHNE, CHCTEMATH3AINS 1
3HAHUHT
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




YYEBHO-METO/JIMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSA3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIVISI VUEHUKA

* Matemaruka. ['eomeTpus: 7 - 9-e kiacchl: 0a30BbIM YPOBEHb: YUeOHUK; 14-¢
u3zanue, nepepabdorantoe, 7-9 kinacc/ Aranacsan JI.C., byryzos B.®., Kagomiies
C.b. u np., AkimonepHoe o6miectBo «M3narensctBo «lIpocBemenue

BBenure cBoit BapuaHT

METOIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA

1 ®EJIEPAJIBHASA PABOYAS ITPOITPAMMA OCHOBHOI'O OBIIET'O
OBPA30OBAHUA MATEMATHKA (6a3oBslIil ypoBeHb) (1151 5—9 KitaccoB
oOpa3zoBaTenbHbIX opranu3aiuii).Mocksa 2023 r

2 I'eometpus. lunaktuyeckue marepuansl: 9 knace/ b.I'.3uB.-Mocksa:
[Ipocsemenune

3 I'eometpus. Tematuueckue tectol:7,8,9 kimaceel/T.M.Mumenko, A.Jl.bauHKOB.-
Mocksa: [IpocBenienue

4 3anaun no reomerpuu: 7-11 xknacce/b.I'.3uB, B.M.Meiinep, A.I'.baxanckuii.-
Mockaga: [Ipocsemienue

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
HMHTEPHET

bubmoteka [IOK

https://resh.edu.ru/

https://www.yaklass.ru/p/geometria

https://edu-3.mob-edu.ru

https://edu.skysmart.ru

https://media.prosv.ru/



