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INOACHUTEJIBHASA 3AIIMCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX PA3JEJOB IIKOJIbHOM MAaTEMAaTHKH,
UMEIOLINI CBOEH IeNbi0 00€CIeYnTh M3YYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOLIEHW W B3aMMHOE pACMOJIOKEHUE, ONUPAETCA HA  JIOTUYECKYIO,
JIOKA3aTEIbHYI0 JIMHUIO. [[eHHOCTh M3y4YeHUsi T€OMETPUU Ha YPOBHE OCHOBHOTO
o011ero 0opazoBaHus 3aKIIOYACTCSI B TOM, YTO OOYUYAIOIIUICS YUUTCS MIPOBOIUTH
JIOKa3aTeJIbHbIE PACCYKIEHHUS, CTPOUTH JIOTHUECKUE YMO3aKIIIOUECHHS, JOKa3bIBATh
VCTUHHBIE YTBEPXKACHUS U CTPOUTHh KOHTPOPHUMEPHI K JIOKHBIM, MPOBOIAUTH
pacCyXJIeHHs1 «OT TIPOTUBHOTO», OTIMYaThb CBOWCTBA OT IIPU3HAKOB,
(dopMynupoBaTh 0OpaTHBIE YTBEPHKIECHUSI.

Bropoii 1nenpr0 H3ydeHUsT TE€OMETPUM SIBIIETCS HCIIOJIB30BaHUE €€ Kak
WHCTPYMEHTA NPU PEIIEHUU KaK MATEMaTUYECKUX, TaK M MPAKTUYECKUX 3a/]ad,
BCTpEUAIOLUXCSd B peajbHOW ku3HU. OOydaromuiicss JOKEH HayduThCs
OIpPENETUTh TEOMETPUUECKYIO (UTYpY, ONUCATh CIOBAMM JAHHBIA YEPTEXK WIIH
PUCYHOK, HAalTH IUIOIIA/(b 3€MEJILHOTO yYacTKa, pacCUuTaThb HEOOXOAUMYIO JITUHY
ONTOBOJIOKOHHOTO Kabelsiss Wik TpeOyeMble pa3Mephbl Trapaka IJis aBTOMOOWIIS.
OTOMY COOTBETCTBYET BTOpAas, BBIYMCIHUTENbHASA JUHUS B W3YYEHUU T€OMETPUH.
[Tpu pemieHnu 3a7ad MPaKTHUYECKOIO XapakTepa OO0y4aroUIuiicss y4uTcs CTPOUTh
MaT€MaTUYeCKHEe MOJEIM PEANbHBIX JKU3HEHHBIX CUTYyallMi, IPOBOJIUTH
BBIYKCIICHUS U OLIEHUBAThH aJIEKBaTHOCTh MOJTYYEHHOTO pe3yJIbTara.

KpaiiHe BaXHO NOTYEPKUBATH CBS3M T'€OMETPUU C JPYTUMH Y4eOHBIMU
peIMETaMH, MOTUBUPOBATh MCIOJb30BaTh OMPEAEICHUS T€OMETPUUECKUX (PUTYD
U TIOHSATUH, JIEMOHCTPUPOBATh MPUMEHEHHUE IMOIYYCHHBIX YMEHHH B (pu3uke H
TEXHMKE. OTH CBsi3W Haumbojee SApKO BHIHBI B Temax «BekTopb»,
«Tpuronomerpuueckue cooTHoueHus», «Merton koopauHat» u  «Teopema
[Tudaropar.

VYuebnsiii kypc «l'eomeTpus» BKIIOUAET CICAYIONIUE OCHOBHBIC DPa3JIeiibl
comepxkanusi: «l'eomerpuueckue ¢Gurypel u WX CBOWCTBa», «M3mepeHue
r€OMETPUYECKUX  BEJIIMYMH», «JleKapTOBBI KOOpAMHATBl Ha  IJIOCKOCTH,
«Bekrtops», «/[Brxkenus miuockocti», «IIpeodpazoBanust mogo0ous».

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 vacoB (2 4daca B Henen), B 8 Kiacce — 68 yacoB (2 vaca B Henelnwo), B 9
KJ1acce — 68 4acoB (2 yaca B HEJIEINIO).



COJEPKXAHUE OBYUYEHUA
9 KJIACC

Cunyc, kocuHyc, TaHrenc yrimoB or 0 mo 180°. OcHoBHOE
TPUTOHOMETPHUECKOE TOXKIECTBO. DPOPMYIIbI TPUBEACHUS.

Pemienne TpeyronpHukOB. TeopeMa KOCMHYCOB M TeOpeMa CHHYCOB.
Pemenne mnpakTUYeCKHX 3aJad C HUCIOJb30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

[TpeoOpa3zoBanue nogodus. [loqoOue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O NPOU3BEIECHUM OTPE3KOB XOPA, TEOPEMBI O IPOU3BEACHUH
OTPE3KOB CEKYLIUX, TEOPEMA O KBAAPaTEe KacaTeIbHOM.

Bektop, amuHa  (MOAaylb)  BEKTOpa, COHANpaBICHHBIE  BEKTOPHI,
IIPOTHUBOIIOJIOKHO  HAIIPaBJICHHBIE  BEKTOPBI,  KOJUIMHEAPHOCTh  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OINEpallMM HaJ BEKTOpamH. Pa3iokeHne BEeKTOpa IO JBYM
HEKOJUIMHEApHBIM BeKTopaMm. KoopauHaTel BekTopa. CKaaspHOE MPOU3BEIECHUE
BEKTOPOB, MPUMEHEHHE JIJIS1 HAXOXKACHUS JIMH U YTJIOB.

JlexapToBBl KOOPAWHATHI HA IIJIOCKOCTH. Y PAaBHEHHUSI NMPSAMON U OKPYKHOCTH
B KOOpJAMHATAX, MEPECECUCHUE OKPYKHOCTEW M MPSIMBIX. METOI KOOPIAMHAT U €ro
IPUMEHEHUE.

[IpaBrwiibHBIE MHOTOYTOJBHHUKK. JInmmHa okpyxHOCTH. ['pamycHas w
paguaHHas Mepa yrIyia, BBIYMCIEHUE JUIMH Oyr OKpyXHocrted. Ilnmomans kpyra,
CEKTOpa, CErMEeHTA.

JIBUKEHMsI TUIOCKOCTM M BHYTPEHHUE CHUMMETpUH (uryp (daeMeHTapHbIe
npenacrasienus). [lapannensHsiil nepenoc. [ToBopor.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPHUSA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE Ppe3yJbTaThl OCBOCHHS TIPOTpPaMMbl  y4eOHOTO Kypca
«I"eoMeTpus» XapaKTepU3yrOTCS:

1) naTrpuoTHYeCcKOEe BOCIMTAHME:

MPOSIBICHUEM HWHTEpeca K TMPONUIOMYy H© HACTOSLIEMY POCCUHUCKOM
MaTeMaTUKH, LEHHOCTHBIM  OTHOIIEHUEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MAaTEMATHUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JIOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIMOJHEHUIO 00S3aHHOCTEN IrpaklaHUHA U peasu3allii ero
npaB, TMPEJCTABJICHUEM O MATEeMaTUYECKMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBJICHUN, MPOLEAYP TPa’kKJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM Ba)XHOCTH
MOPaJIbHO-3TUYECKUX MTPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) TpyA0OBO€ BOCIIMTAHUE:

YCTAHOBKOM Ha aKTUBHOE y4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa3oBaHUs Ha TPOTSHKEHUM BCEHW JKWM3HM Uil YCIENIHON MpodeccruoHaTbHOM
JEATeIbHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX MJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTHIO K OMOIMOHAJTBLHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKNUX OOBEKTOB, 3ajlad, PEUICHUN, PacCYXKICHUM, YMEHHUIO BHUIETH
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTAlue B JIESATEIBHOCTA HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
MpeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UeJIOBEKa, IPUPOJILI U
oOllecTBa, MOHMMAHUEM MAaTEeMaTUYeCKOM HayKu Kak c@epbl 4YelIoBeHYeCKOn
JEATEIIbHOCTH, JTANOB €€ Pa3BUTUS M 3HAYMMOCTH IS Pa3BUTHUS LMBHIA3ALINU,
OBJIaJICHUEM SI3IKOM MATEMAaTHUKU M MAaTeMaTUYECKOW KYJIbTYpOW KaK CPEeACTBOM
MO3HAHUST MHpPA, OBJAJECHUEM MPOCTEUIIMMU HaBBIKAMU HCCIIEI0BATENbCKON
JEATEIIbHOCTH;



6) ¢usmueckoe BocnuTanue, GopmMupoBaHHMEe KYJbTYPbl 310POBbS H
IMOLUMOHAJIBLHOIO 0JIArONOJIYYHs:

TOTOBHOCTBIO TMPHUMEHSTh MATEMAaTHYECKHE 3HAHUS B HMHTEpecax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  00pa3a JKM3HH  (30pOBOE  TUTAHUE,
cOaJTaHCUPOBAHHBIM PEXUM 3aHATHM M OTIbIXa, peryispHas Qusnueckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKpYXKAIOIIEH Cpeibl, IJIAaHUPOBAHUS TOCTYNKOB U
OLCHKH WX BO3MOXHBIX MOCJECICTBUM JJI1 OKPYXKAIOWIEH CPENbl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPOOIeM U IyTeH UX PEIICHUS,

8) ajanranus K U3MEHSAIIMMCSH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSAM B YCIIOBUAX HEONPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YUYUTHCS Yy JPYTUX JIOJICH, MPUOOpETaTh B COBMECTHON JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 ONBITA JPYTHX;

HEOOXOJMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHWUH, B TOM YHCIE
bopMyIMpOBaTh WUJEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JACMUIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIUMN KOHTPMEp, KOPPEKTHUPOBATh
MPUHAMAEMbIC PEIICHUS W JeHCTBHUSA, (OPMYJIUpPOBATh U OICHUBATh PHUCKH W
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eiCTBUA

ba3oBble Jornyeckue aeficTBus:

e BBIABJIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH MaTEMaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIIEHWUH MEXKIy TMOHATUAMHU, (HOPMYIUPOBATH
ONpeNeNeHUs]  TOHSATUM, YyCTaHABIMBAaTh  CYIIECTBEHHBIH  MPU3HAK
KJIaCCU(UKALMU, OCHOBAaHUS IJsi OOOOILEHHS M CpaBHEHHS, KPUTEPUHU
IPOBOAMMOTIO aHAJIN3a;

e BOCIPHHUMATh, (QOPMYIHpPOBAaTH M  NPEoOpPa3OBHIBATH  CYXKIACHHUS:
yTBEPAUTENbHbIE M OTpULATENbHbIC, €IWHUYHBIC, YacTHble M 00Iuue,
YCIIOBHBIE;



BBISIBJISITh ~ MAaTEMAaTUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBA3M U
OpOTUBOpEUMs. B (akTax, JaHHBIX, HAOJIONEHUSAX U YTBEPKACHUIX,
npeiaraTb KpUTEPUH 7S BBISIBIICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;
JienaTh BBIBOJABI C HCIOJIb30BAHHEM 3aKOHOB JIOTMKH, AEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIFOUEHHI 110 aHAJIOTUH;

pa3buparh 10Ka3aTeabCTBA MAaTEMAaTUUYECKUX YTBEP)KJIECHUH (IIpsIMbIE U OT
IPOTUBHOI0), MPOBOJIUTH CAMOCTOSITEILHO HECJIOXKHBIE JI0KA3aTeIbCTBA
MaTeMaTHYeCKUX (akTOB, BBICTPAUBATH APTYMEHTALUIO, MPHUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BBIOMpATh CIoco0 pemieHuss y4eOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapUAHTOB pELICHUs, BBIOUpAaTh Haubojee MOAXOMAUIMN C ydé€ToMm
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble ucciiegoBarTe/IbCKHe 1eiiCTBUS.

WCITOJI30BaTh BOMPOCHI KaK HCCIEAOBATEIIbCKUH WHCTPYMEHT IO3HAHUSA,
dbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOIIME NPOTUBOpPEUHE, MPOoOIeMYy,
CaMOCTOATENILHO YCTaHaBJIUBaTh KMCKOMOE M JIaHHOE, (POPMUPOBATH
TUIO0TE3Y, apTyMEHTUPOBAThH CBOIO TIO3UIUIO, MHEHUE;

NPOBOJAUTH 1O CaMOCTOSATEIBHO COCTABICHHOMY IUIAHY HECIIOXKHBIH
IKCIIEPUMEHT, HEOOJBIIIOE UCCIEIOBAHUE IO YCTAHOBICHUIO OCOOCHHOCTEM
MaTeMaTHYECKOro 00BbEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIY COOOI;
CaMOCTOATENHHO (POPMYIHUPOBATH 00OOIIEHUS U BBIBOJIBI M0 pe3yjbTaTam
POBEAEHHOTO HAOIIOACHUS, HMCCIEAOBAHUSA, OIECHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

MPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE IMpOIECCa, a TaKKe BBHIIBUTATH
MIPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora c nunopmanmueii:

BBISIBIIATH HEIOCTATOYHOCTh M HM30BITOYHOCTh HWH(POPMAIMH, JTaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BBIOMpATh, aHATU3UPOBATH, CHUCTEMATHU3MPOBATH U HHTEPIPETHUPOBATH
uHOOPMAITUIO PA3TUYHBIX BUIOB U (JOPM MIPEICTABICHHUS,;

BBIOWpATh (GOpMy TMpeACTaBICHUS HWHPOPMANMA U HWIUTFOCTPUPOBATH
pemiaemMble 3aJayd  CXeMaMH, JuarpaMmamu, HWHOM Trpapukod Hu uX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh HH(POpPMAIMK 1O KPUTEPHSIM, MPEII0KEHHBIM
YUUTEIEM WU CPOPMYTUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

BOCIIpUHUMATDL U (l)OpMy.HI/IPOBaTB CYXXKICHUA B COOTBCTCTBUU C YCIOBUAMU
" OeiIAMn O6HI€HI/I}I, SICHO, TOYHO, I'PaMOTHO BbIPAXKaTb CBOIO TOUYKY 3PCHUA



B YCTHBIX U NMHMCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHUS M0 XOAY PELICHMS
3aJ1a4l, KOMMEHTUPOBATh MIOJYyUYEHHBIN PE3yJIbTaT;

B X0JIe 00CYXJIeHUs 3a7]aBaTh BOIIPOCHI 110 CYIIECTBY OOCYKIaeMON TEMBI,
npo0JieMbl, pelraeMoil 3ajaun, BbICKa3bIBaTh HJIEU, HAICIEHHBIE HA MOMCK
pELICHMs, COIOCTAaBIATh CBOM CYXIEHUS C CYXKICHUSMH JPYrUX
YYaCTHUKOB JAMAJIOra, OOHApyKHMBAaTh pa3ziIM4M€ U CXOJACTBO MO3MILMHA, B
KOPPEKTHOM popme GpopMyIrpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
IOPEACTAaBIATh  PE3YNbTAThl  PELICHUs 3a/1auu, AKCIIEPUMEHTA,
UCCJIEIOBAHUS, TIPOEKTA, CAMOCTOSATEIBLHO BEIOMPATH ()OPMAT BBICTYILICHUS
C YYETOM 3aa4 MPE3eHTALNN U OCOOEHHOCTEN ay/IuTOPHH;

NOHMMATh U UCIOJB30BaTh MPEUMYLIECTBA KOMAaHAHON U MHAUBUIyaJIbHOM
paboThI IIPU PEIICHNN YYEOHBIX MaTEMaTHUECKHX 3a/1ay;

NPUHUMATh LEJIb COBMECTHOM AESITENbHOCTH, IUIAHUPOBATH OPraHU3ALUIO
COBMECTHOM paloThl, pacnpeAensTb BUIbl pPabOT, JOroBapUBaTHCA,
o0Cy>KIaTh MPOLECC U Pe3ynbTaT padOoThl, 0000IIaTh MHEHUSI HECKOIbKUX
JIIOJICH;

y4acTBOBaTh B TPyHmoBbIX ¢dopmax paboTel (00CyxkaeHusi, OOMEH
MHEHUSMH, MO3TOBBIE IITYPMbI U JPYTHUE), BBINOJIHATH CBOIO YacTh pabOThI
U KOOPIAMHHMPOBAaTH CBOU JIEUCTBHS C JAPYTMMH WICHAMH KOMAaHJbI,
OLIEHMBAaTh KAaueCTBO CBOEr0 BKJIaJa B OOLIMI MPOAYKT MO KPUTEPHSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusauus:

CaMOCTOSITEJIbHO COCTaBJISITh IUJIaH, aJITOPUTM peIIeHUs 3aiauu (WU ero
4acTh), BBIOMpATh CHOCOO pEIICHUs] C YYETOM HMEIOIIUXCS PECYPCOB H
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBAaTh U KOPPEKTUPOBATH
BapUaHTHI PEIICHUN C Y4ETOM HOBOW WH(MOPMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIQ/IETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS ITPOLIECcCa U pe3yJibTaTa
peleHns MaTeEMaTUIECKOM 3a1auu;

IPEABUAETH TPYAHOCTH, KOTOPBHIE MOI'YyT BOSHUKHYTh IIPU PELICHUU 3a1a4H,
BHOCUTH KOPPEKTHBBI B ACATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENLCTB,
HaWJEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa AEATEIBHOCTH IIOCTABICHHOMN LICIH U
YCIOBUSIM, OOBSCHATh NMPUYHMHBI JOCTHXKCHUS WM HEJOCTHKEHHS IIeNu,
HaXOAHUTh OMUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.



ITPEAMETHBIE PE3YJ/IbTATDBI

K koHmy oOyueHus B 9 kiacce oOydaroIIMKCA MOJIYYUT CIEIYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

3HaTh TPUTOHOMETpPUYECKHE (YHKIMU OCTPHIX YIJIOB, HAXOAUTh C UX
HOMOUIBIO PAa3JIMYHbIE 3JEMEHTHl MPSAMOYTOJBHOTO TPEYrOJbHUKA («pElIeHue
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOILBIO KAJIBKYJISATOPA) JTMHBI
Y YTJIBI JIJ1S1 HeTaOIMYHBIX 3HAYCHUIA.

[Tonp30oBatbes popmynamMu MPUBEAEHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXKIECTBOM JUII HAxXOXKJICHUS COOTHOLIEHWN MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMMU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JIJII HAXO0XKACHUSA Pa3IUYHbIX
AJIIEMEHTOB TPEYTOJbHUKA (PEIICHWE TPEYTrOJIbHUKOBY»), MPUMEHATh HX MpPHU
pELIEHNN T€OMETPUYECKHX 3a1a4.

Bnagerp moHsTHsAMH — npeoOpa3oBaHMs — MOAOOHMS, COOTBETCTBEHHBIX
3JIEMEHTOB NOJAO0HBIX Guryp. [lonb3oBarbest cBOWCTBaMU 10100MS TPOU3BOJIBHBIX
¢buryp, yMeTb BBIYHCIATH JJIMHBI U HAXOAWUTh YIJIBI y TMOJOOHBIX (uryp.
[IpumeHsATh cBoOCTBa MOAOOMS B MPAKTHUECKUX 337adyax. YMETh NPUBOIUTH
pUMEpPbI TOJ0OHBIX QUTYP B OKPYKAIOIIEM MHPE.

Ilonp30BaThCA TEOpEMaMU O MPOU3BEIECHUU OTPE3KOB XOPJ, O MPOU3BEICHUU
OTPE3KOB CEKYLIUX, O KBaIpaTe KacaTelIbHOM.

[Tonb30BaThCA BEKTOPAMH, MOHMMATh MX TE€OMETPUYECKUA M (PU3HUYECKUIL
CMBICII, MPUMEHATh HUX B PEUIEHUU TEOMETPUYECKUX U (PU3MYECKHX 3aaad.
[IprMEHATH CKaISIPHOE MPOU3BEAECHNE BEKTOPOB ISl HAXOXKIAEHUS IJIMH U YTJIOB.

Ilonp30BaTbCd METOAOM KOOPAMHAT HA IIJIOCKOCTH, IIPUMEHSTH €ro B
pEeLIEHNN I'eOMETPUYECKUX U NPAKTUYECKUX 3a]a4.

Bianerp MOHATUSAMH TMPABWIBHOTO MHOTOYTOJIBHUKA, JJIMHBI OKPYKHOCTH,
JUIMHBI TyTH OKPY>KHOCTH U PaJMaHHOM MEpHI YIJId, YMETh BBIYUCIATH IUIOIIAIb
Kpyra ¥ ero yacreu. [IpuMeHsaTh oaydYeHHbIE YMEHHMS B IPAKTUYECKUX 3a/1a49aX.

Haxoguts ocu (Wiu LEHTPBI) CUMMETpUHM (UTYp, NPUMEHATH JABMXKECHUS
IIJIOCKOCTHU B MPOCTEUIINX CIydasiX.

[IpyMEHATh MONYYEHHBIE 3HAHUSA HA MPAKTUKE — CTPOUTHh MATEMATUYECKHE
MOJENH U1 3a/1a4 PEATBHON KU3HHU U MMPOBOAUTH COOTBETCTBYIOIINE BHIYMCIEHUS
C NPUMEHEHHEM IMOA00MS U TPUTOHOMETPUUYECKUX (PYHKUMH (MOJB3YSCh, TIE
HEOO0XOMMO, KaJbKyJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHUE 9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM uu@ppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
1 Tpuronomerpusi. Teopembl KOCHHYCOB U 16 1 bubnmnoreka HOK
CHUHYCOB. PenieHue TpeyrojibHUKOB https://m.edsoo.ru/7f41al2c
[IpeobOpazoBanue mogodus. Merpuueckue Bbu6mmoreka [JOK
2 10 1
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
3 B 12 1
SITOpHL https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPIMHATHI Ha TIOCKOCTH 9 1 bubmorexa OK
p P https://m.edsoo.ru/7f41al2c
[IpaBwiIbHBIE MHOTOYTOJIBHHUKH. [[THa
5 05 HOCTH U TIO y; b Kpyra g 8 bubmmorexa [JOK
Py B le pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomaeit
bubmmoteka IIOK
6 JlBIDKCHHS IIOCKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHue, 006001IeHNE, CUCTEMATH3ALUS 7 9 bubmmnoreka HOK
3HaHUHI https://m.edsoo.ru/7f41al2c
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0
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MNOYPOUYHOE INVTAHUPOBAHMUE 9 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Jara
Ne i/ Tema YpoKa Ko]—[Tpo,]n,]-[],[e HpaKTI/I‘lCCKI/Ie 05pa3OBaTeJIbHLIe
Bcero U3Y4YEeHUS
padoTbI padoThbI pecypcbl

1 HOBTO,I,) CHHE TPEYTONLHIIH, 1 https://m.edsoo.ru/8al42ac0
YETBIPEXYTOJIbHUKHU

5 KacarenapHast, cBOHCTBO 1 bubmuorexa [JOK
KacaTeJIbHOU https://m.edsoo.ru/8a14406e

3 BrivcanHbIii, IeHTpaabHBINA yroi 1 bubnmorexa LOK

https://m.edsoo.ru/8al141b34

4 Brincannasi, onrcannas 1 bu6mmoreka [IOK
OKPYKHOCTb. https://m.edso0.ru/8a140f86

5 [TonsTre 0 MpeobpazoBaHUU 1 bubnnoreka [JOK
1o100ust https://m.edsoo.ru/8al43ab0

6 COOTBETCTBEHHBIE DJIEMEHTHI 1 bubmuorexa [JOK
Mo00HBIX pUryp https://m.edsoo.ru/8al143de4

7 CoOTBETCTBEHHBIE 2JIEMEHTHI 1 bubnnoreka [JOK
noJ00HBIX (uryp https://m.edsoo.ru/8al43de4
Teopema 0 mpoOU3BEICHUU OTPEZKOB

8 XOp, TeoOpeMa O IPOU3BEICHUU 1 bubnnoreka [JOK
OTPE3KOB CEKYLIUX, TEOPEMA O https://m.edsoo.ru/8a14406e
KBaJpaTe KacaTeJIbHOU
Teopema 0 mpoU3BEICHUN OTPEZKOB

9 XOpJ, TeopemMa O IPOU3BEICHUU 1 bubmuorexa [IOK
OTpPE3KOB CEKYIIIHNX, TEOPEMA O https://m.edsoo.ru/8al441a4
KBaJpaTe KacaTeJIbHOU

10 IIpumeneHne TeOpeM B peLIEHUH 1 bubnuorexa [IOK



https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a141b34
https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a143ab0
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reoOMCTPHUYCCKUX 3aaa4

https://m.edso0.ru/8a144578

KoHnTposbHas padora 1o Teme
"ITIpeoOpa3oBanue mogoousl.

bu6mmoreka [IOK

11 Merpudeckue COOTHOLICHUS B https://m.edsoo.ru/8al447a8
OKpYy>HOCTH"
Omnpenenenre BEKTOPOB.
12 Du3HYeCcKUil 1 TeOMETPUICCKUI bubmorexa LHOK
https://m.eds00.ru/8a144960
CMBICII BEKTOPOB
CnoxeHue ¥ BBIUUTaHUE BEKTOPOB, bubnuorexa [JOK
13
YMHOKE€HHE BEKTOPA HA YUCIIO https://m.edso00.ru/8a144d52
14 CnokeHue ¥ BEIUUTAHUE BEKTOPOB, bubnuorexa [JOK
YMHOKEHHE BEKTOPA Ha YU CIIO https://m.edso0.ru/8a144d52
15 CpenHsist TuHUS Tpaneuu
16 JlekapTOBbI KOOPAMHATHI TOYEK HA
IJIOCKOCTH
17 Paznoxxenue BekTopa mo 1Bym bubnnoreka [JOK
HEKOJUIMHEAPHBIM BEKTOPAM https://m.edsoo.ru/8a144d52
bubnnoreka [JOK
18 Koopaitatet Bektopa https://m.edsogru/8a144fbe
19 IIpocreimue 3a1aun B bubnuoreka [IOK
KOOpJMHATAaX https://m.edsoo.ru/8al44c3a
20 IIpocreiiue 3anauu B bubnnoreka [JOK
KOOpJAUHATAX https://m.edsoo.ru/8al458c4
91 [IpumeneHnne BEKTOPOB 1S bu6mmorexa [IOK
pelieHus 3aaau GusuKu https://m.edsoo.ru/8a1458c4
99 KonrtponbHast pabora no Teme bubnuorexa [IOK
"BexTopsr" https://m.edso0o.ru/8a145b08
23 VYpaBHeHHE MpsMO bubnuorexa [IOK
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https://m.edsoo.ru/8a145c48

24 YpaBHeHUE TIPIMOH bubmorexa LOK
p p https://m.edsoo.ru/8al45c48
bu6mmoreka [IOK
25 VPaBHEHHE OKPYKHOCTH https://m.edsoo.ru/8al4635a
26 Koopannats! Touek nepeceueHus bubmmoreka [JOK
OKPY>KHOCTH U TIPSAMOI https://m.edso00.ru/8a146620
Metoa KOOpaUHAT IIPU PEIICHUU
27 FGOMGIIT Hq:(ilxnx 3a I;q ’ bubmorexa [TOK
p Aad, https://m.edso0.ru/8a146620
MPaKTHYECKHUX 3a/1a4
Metoa KOOpaUHAT IIPU PEIICHUU
28 FGOMGI’[F I/I‘-IS():IKI/IX 33, Ie)m ’ bubmmorexa [IOK
P A, https://m.edso0.ru/8a146620
MPAKTUYECKHX 3324
MeTtoa KOOpAUHAT IIPHU PELIEHUU
29 FGOM;[F Hq:fKHX 33, Ie)m ’ bubnmorexa [IOK
p 74t https://m.eds00.ru/8a146620
MPAKTUIECKHX 337124
KonTponbHas pabota mo Teme
30 " JlekapTOBBI KOOpAMHATHI Ha bubmorexa HOK
P | PA https://m.edsoo.ru/8al46e0e
IUIOCKOCTH
Omnpenenenue
31 TPUTOHOMETPHUECKUX (PYHKIIUN bubnuorexa LIOK
p p YHII https://m.edsoo.ru/8al424bc
yraoB ot 0° qo 180°
32 DopmyIbl TpUBEIEHUS
bubmuorexa [JOK
33 Teopema kocunycos https://m.edsoo.ru/8a14336¢
bubmuorexa [JOK
4 T
3 COpeMa KOCHIYCOB https://m.edsoo.ru/8a14336¢
35 Teopema KocHHYCOB bubmmoreka [JOK
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https://m.edsoo.ru/8al42d5e

36 Teopema cuHyCOB bubmorexa OK
P 4 https://m.edsoo.ru/8al42e8a
bu6mmoreka [IOK
37 Teopewa cttycos https://m.edsoo.ru/8al42e8a
bu6mmoreka [IOK
38 Teopema critycos https://m.edsoo.ru/8al42e8a
39 HaxoxneHnue 1jiuH CTOpoH U bubmuorexa [JOK
BEJINYUH YIJIOB TPEYTOJIbHUKOB https://m.eds00.ru/8a1430b0
40 Pemrenue TpeyroibHUKOB bubmorexa HOK
peyr https://m.edsoo.ru/8al42ac0
41 Pemrenue TpeyroibHUKOB bubmorexa HOK
peyr https://m.edsoo.ru/8al42ac0
42 Pemenue TpeyroasHIKOB bubmorexa HOK
peyr https://m.edsoo.ru/8al42ac0
43 Perenue TpeyroibHUKOB bubmorexa HOK
peyr https://m.edsoo.ru/8al42ac0
a2 [IpakTHueckoe NpUMEHEHNE TEOPEM bubnuoreka [IOK
CHUHYCOB U KOCHHYCOB https://m.edsoo.ru/8al42c3c
45 [IpakTHueckoe NpUMEHEHHUE TEOPEM bubnmnorexa [JOK
CHUHYCOB U KOCUHYCOB https://m.edsoo.ru/8al142c3c
46 KonTponbhas padbota no teme bubnnoreka [JOK
"Pemenue TpeyroabHUKOB" https://m.edsoo.ru/8a14392a
47 CkansipHO€ MPOU3BEICHHUE B bubnmoreka [JOK
KOOpAMHATaX https://m.edso00.ru/8a14539c
CkansipHoe Mpou3BeICHUE
P P 8 bubmuorexa [JOK
48 BEKTOPOB, €TI0 IPUMEHEHHUE IS

HaxXOXJACHUA AJIMH U YI'JIOB

https://m.edso0.ru/8a14539c
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CkansipHO€ IIpOU3BEIEHUE

49 BEKTOPOB, €r0 IPUMEHEHHUE IS bubmmorexa LIOK
https://m.edso0o.ru/8a14550e
HAXO0XACHUS JUIMH U yIJIOB
50 CBoiicTBa CKaIsIpHOTO bubnnoreka [HOK
IIPOU3BEICHUS https://m.edso00.ru/8a14539c
51 [IpaBuibHBIE MHOTOYTOJIHUKH, bubnnoreka [HOK
BBIYMCIICHUE X DJIEMEHTOB https://m.edsoo.ru/8al46fda
bubnnoreka [JOK
52 Hucro m. Jlnita OkpysKiOCTH https://m.edsogru/8a14714c
53 JlivHa AyTU OKPY>KHOCTHU bubmmorexa [JOK
https://m.edsoo.ru/8al14714c
54 Pannanuas mepa yrna bubmmorexa [JOK
https://m.edsoo.ru/8al14714c
55 [Tnomane kpyra, cekTopa, CErMeHTa bubmmorexa [JOK
https://m.edso0o.ru/8al147426
56 [Tnomanpe kpyra, ceKTOpa, CerMeHTa bubmorexa LHOK
https://m.edso00.ru/8a147750
57 [Inomanp kpyra, ceKTOpa, CErMeHTa bubnuorexa LIOK
https://m.edso00.ru/8a147750
58 [TapannenpHbIi IEpEHOC, TOBOPOT bubnmorexa LIOK
https://m.edso00.ru/8a147f16
59 [TapannenpHbIi IEpEHOC, TOBOPOT bubmmorexa LIOK
https://m.edso00.ru/8a147f16
60 [TapannenpHbIi IEpeHOC, TOBOPOT bubmmorexa LIOK
https://m.edsoo.ru/8a147f16
61 IIpumeHneHne nBUKEHUN ITPU bubnuoreka [IOK
pelieHny 3a1a4 https://m.edsoo.ru/8a1480e2
62 KonTtponwHas pabora o Temam
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"[IpaBuiIbHBIE MHOTOYTOJIbHUKH.

OKpy>XKHOCTb. JIBUXKEHUS
IJIOCKOCTH"

[ToBTOpeHue, 06001IeHNE,

63 CUCTEMaTHU3aIs 3HAHUM. 1 bubnmoreka [JOK
N3MepeHne reoMeTpruieCcKux https://m.edso0.ru/8a148524
BeJWYUH. TpeyroabHUKN
[ToBTOpeHue, 060061IeHNE,

64 CHCTEMAaTHU3allHs 3HAHUH. 1 bubmuorexa [JOK
[TapamiensHble U https://m.edso00.ru/8a148650
MIEePIICHIUKYIIIPHBIC TIPSIMBIC
[ToBTOpeHME, 0000IIECHNE,

65 CHCTEMAaTHU3allMsl 3HAHUH. 1 bubmuorexa [JOK
BrircanHbie 1 ONMCaHHbBIC https://m.edso0.ru/8a148650
OKPY>KHOCTH MHOTOYTOJIbHHKOB
[ToBTOpenue, 06001IeHNE,

CUCTEMaTHU3aIMs 3HAHWUH.
66 OKpyXHOCTB U KPYT. 1 bubmmorexa [JOK
https://m.eds00.ru/8a148650
I'eomerpuyeckne MoCTPOEHHUs.
VYTIIBl B OKpY/KHOCTH
bu6mmoreka [JOK

o7 Hrorosas KonTposbHas pabota 1 https://m.edso00.ru/8a148920

68 [ToBTOpenue, o6o0IIEHNE, 1
CUCTEMaTHU3aIUs 3HAHHH

OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 VUEHUKA

1. 'eomerpus: 7-9: 6a30BbIid ypoBeHb: yueOHUK, 7-9 kiaccel/ [JI.C. Atanacsu . B.®., byry3o0B. u
npyruel- M.: «IIpocemenuey, 2021

METOANUYECKHUE MATEPHAJIBI UISA YUUTEJISA.

l.'eomerpus. Metoauueckne pekoMmeHmanuu.8 xiace: yued. Ilocobme st oOpasosar.
opranmzanuii / [/ [JI.C. Atanacsn . B.®., byty3oB. u apyrue]- M.: «[Ipocsemenuey, 2020
2.'eometpust 8 Kiacc: TEXHOJIOTMYECKHE KapThl YpPOKOB K yueOHUKY «['eomerpus: 7-9»:
6a30BbIif ypoBeHb: yueOHUK, 7-9 kmaccwl/ [JI.C. Atanacsn . B.®., byry3oB. u npyrue]. I'.1O.
KostyH

3. T'eomerpus. [Junaktuueckue marepuanbl .8kiacc: yueOHoe mocobue ansi obmieobpaszoBar.
opranuzamii / b.I'. 3us, B .M. Meiinep- M.:IIpocBemnienne,2021

4. I'eometpus. CaMOCTOsATENbHBIE U KOHTPOJIbHBIE pabOThI 7-9 Kiaccel: mocodue i yuuTenen
obmieoOpasosar. opranm3aruii/ .M.A. Muenckas.- M.: [Ipoceemenue, 2019

5. T'eometpus.7-8 xmacc. IloaroroBka k OI'D. Temartuueckue TecThl W ymnpaxsHenus./ [[.A.
Mansues, A.A. Mansues, JI.W. Manbles

7. TecTbl IO T€OMETPUH. 8 KJIACC: YPOKOB K yueOHMKY «[ eomerpusi: 7-9»: 6a30BbIii ypOBEHb:
yaeOnuk, 7-9 knaccel/ [JI.C. Atanacsn . B.®., byry3os. u npyrue] A.B.®apkos.- M.: Dx3ameH.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1.bubaunoreka I{OK https://m.edsoo.ru/7f417e18

2.bubnumoteka I{OK https://m.edsoo.ru/88671af2

3.bubnnoreka L{OK https://m.edsoo.ru/88671ca0

4. OnnaitH-TecT o MaTemMaTuke. TpeHaxkEp YCTHOro cuéra
https://blitztest.ru/matematika/trenazher-ustnogo-scheta/test .

5. NnTepaktuBHas TeTpans SKysmart ( auarnoctiuueckie paboThl )
https://edu.skysmart.ru/?ref=zixuretemo

6. XpaHwmuiie eTnHON KOJUIEKIIHY IIH(PPOBBIX 00pa30BaTELHBIX PECYPCOB, I/I€ IPEACTABICH
IIMPOKUI BBEIOOD AJIeKTpOHHBIX ocobmii http://school-collection.edu.ru

7. ®enepanbHas cucTeMa HH(POPMaIIMOHHO-00pa30BaTENIbHBIX PeCypcoB (MHGOPMAIIMOHHBII
noprain) http://wmolow.edu.ru

8. XpaHuInIe HHTEPAKTUBHBIX 3JICKTPOHHBIX 00pa30BaTebHBIX pecypco http://fcior.edu.ru
9.25ekTpoHHas 1Koya «3HaHuKay. http://znanika.ru/

10.. MaTepakTHBHOE MPHIIOKEHHE [T COCTaBIICHUS 3aaanuil https://learningapps.org
11.06pazoBarenbHbii pecype SAKmace  https://www.yaklass.ru/

12.06pa3oBarenbHbIi opTan Yuu.py https://uchi.ru/teachers/Ik/main
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