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MNOACHUTEJBHASA 3AIINCKA

I'eomeTpus Kak OMH U3 OCHOBHBIX Pa3/eiIOB IIKOIbHOM MaTEMaTUKH, UMEIOLIUI CBOEH LIEJIbIO
o0ecrneunTh M3y4yeHHE CBOMCTB M pa3MepoB (QUIyp, UX OTHOIIEHHH M B3aUMHOE PacIlOJIOKEHUE,
ONMPAETCS Ha JIOTUYECKYIO, JOKA3aTCIbHYIO JUHUIO. [[€HHOCTh M3y4eHHs T'€OMETPUH HA YPOBHE
OCHOBHOTO OOIIEro oOpa3oBaHMs 3aKIIOYaeTCs B TOM, YTO OOYYAIOIIUICS YYUTCS NPOBOAMTH
JIOKa3aTelIbHbIE PACCYKIEHHUsI, CTPOUTh JIOTUYECKHUE YMO3AKIIOYECHMS, JOKa3blBaTb MCTUHHBIC
YTBEPKACHHUS U CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, IIPOBOAMTH PACCYXKIEHUS «OT IPOTHUBHOTOY,
OTJIMYaTh CBOMCTBA OT NPU3HAKOB, (POPMYIUPOBATH OOPATHBIE YTBEPIKICHMSL.

Bropoil 1enpl0 U3ydeHHs T€OMETPUU SBIIICTCS HUCIOJIb30BaHUE €€ KaK WHCTPYMEHTa IIpU
pELIEHUH KaK MaTeMaTH4eCKHX, TaK U IMPAKTHUYECKUX 3a/ay, BCTPEHAIOIIMXCS B PEAIbHOM JKU3HU.
OOyuaronuiics JOKEH HAYYUThCS ONPENEIUTh TEOMETPUYECKYI (Urypy, OMNHMCaTh CIOBAMHU
JAHHBIM 4epTé&X MM PUCYHOK, HAlTH IUIOLIAJb 3€MEIbHOIO y4acTKa, pacCUUTaTh HEOOXOIUMYIO
JUIMHY ONTOBOJIOKOHHOTO Kalens uiau Tpedyemble pa3Mepbl rapaxka Ui aBTOMOOHIS. DTOMy
COOTBETCTBYET BTOpasi, BBIYMCINTENbHAs JUHUS B M3y4eHHHM reomerpuu. Ilpm pemenun 3anau
IPAaKTUYECKOTO XapakTepa OOYyYaroIIUICS YYUTCS CTPOMTh MaTeMaTHYECKUE MOJENH pealbHbIX
JKU3HECHHBIX CHUTyallud, INPOBOJWUTH BBIYHACICHUS M OLEHUBAaTh aJCKBAaTHOCTH ITOJIYYEHHOTO
pe3yJbTara.

Kpaitne BaxHO mNOMYEPKUBATH CBSA3M TEOMETPUU C JAPYIMMHU Y4eOHBIMU TpEAMETaMH,
MOTHBUPOBATh UCIIOJIB30BaTh ONPENEICHUSI T€OMETPUUECKUX (UTYp U MOHATHH, JeMOHCTPHUPOBATH
IIPUMEHEHHE MOJIyYEeHHBIX YMEHUH B (QU3UKE U TEXHHUKE. DTH CBA3M Haubojee sIPKO BUJHBI B TeMax
«Bektopey, «puroHoMeTpudecKue COOTHOIEHUs», «Meroa koopauHaT» u «Teopema [Tudaropay.

VYuebubiii Kypc «l'eomMeTpus» BKIIOYAET CIEYIOUIME OCHOBHBIC pa3eibl COJCpPKAHUSA:
«["eomerpuueckue GUrypsl U UX CBOMCTBa», «M3MepeHHe T€OMETPHUECKUX BEIHYMHY, «/]ekapToBbI
KOOPJIMHATHI Ha IUNIOCKOCTHY, «BekToph», «JIBuxkeHus miockoctn», «I[IpeobpazoBanus nogo0usi».

Ha m3yuenue yueObHOTO Kypca «I'eomerpusi» orBoautcsa 204 daca: B 7 kiacce — 68 gacoB (2
yaca B HEJICNI0), B 8 kiacce — 68 vacoB (2 yaca B Helemo), B 9 kiacce — 68 yacoB (2 yaca B HEJICIIO).



COJEPXKXAHME OBYUYEHUA

7 KIIACC

HauvanbHble mOHATHST TeoMmeTpuu. Touka, mpsimMasi, OTPE30K, Jyd. YTroj. Buuasl yrios.
BeptukanbHbie U cMexHBIE yribl. bruccekTpuca yria. JlIomanasi, MHOroyrojbHuK. [lapannensHOCTh U
NepPHEHANKYISIPHOCTD MPSMBIX.

Cummerpuunbie purypsl. OCHOBHBIE CBOWMCTBA OCEBOM cUMMETpHH. [IprMepsl cUMMETpUU B
OKPY’KaOIleM MHUDPE.

OCHOBHBIE TIOCTPOCHHSI C TTOMOINIBIO LUPKYJIS U JIMHEHKU. TpeyronbHuk. Bricota, MeaunaHa,
OuCceKTpuca, NX CBOMCTBA.

PaBHOOEApEHHBII 1 PABHOCTOPOHHUI TpeyroidbHUKH. HepaBeHCTBO TpeyroabHHKA.

CroiicTBAa ¥ TpPHU3HAKH  PABHOOCAPEHHOTO  TpeyrojbHuUKa. [Ipu3HaKW  paBEHCTBA
TPEYTOJIbHUKOB.

CBoiicTBa M MpU3HAKK MapaLIETbHBIX NpsAMbIX. CyMMa YIJIOB TpeyroiibHUKA. BHelHMe yriibl
TPEYroJIbHUKA.

[IpsamoyronbHbIi  TpeyroiabHUK. (CBOMCTBO MEOUWAHbl MPAMOYTOJBHOTO TPEYTrOJIbHHKA,
NpOBEAEHHOW K  rumoreHy3e. IIpu3Hakm  paBeHCTBA  MNPSIMOYIOJBHBIX  TPEYTOJIBHUKOB.
[IpsiMmoyrosbHBIN TPEYTroJIbHUK C YoM B 30°.

HepaBencrBa B reoMeTpuu: HEpaBEHCTBO TPEYrOJbHHMKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
TeopeMa 0 OOJIbIIeM yriie U 0oJblIeH CTOpoHE TpeyroabHuKa. [leprneHaukynsap 1 HaKIOHHas.

I'eomeTpuyeckoe MecTo TouYeK. bruccekTpuca yriia U CepeMHHBIA NEPIEHIUKYIAP K OTPE3KY
KaK T€OMETPUUYECKHE MECTa TOUEK.

OKpy»XHOCTb U KPYT, XOpJia U JUaMETp, UX CBOICTBA. B3auMHOE pacrosioxkeHnue OKpyKHOCTH
u nipsamoii. KacarenbHast u cekyias K oKpy>XKHOCTH. OKpyXHOCTb, BOUCaHHas B yroj. Bnucanuas u
ONMCaHHasl OKPYKHOCTH TPEYTrOJbHHUKA.

8 KUIACC

UYetpipéxyronpHuku. [lapamnenorpamMmMm, ero mnpu3Hakd M CBOMCTBa. YacTHbIe cCiy4yau
napajuieIorpaMmMoB  (TIPsIMOYTOJIBHUK, POMO, KBaapaT), WX MPU3HAKA W CBOWCTBA. Tpamenus,
paBHOOOKas Tpameuus, e€ cBoicTBa U npu3Haku. [IpsmoyroapHas Tpanenus.

Meron yasoenuss Menuanbl. lleHTpanbHas cummerpus. Teopema @aneca M Teopema 0O
IIPONOPLUOHAIBHBIX OTPE3KaX.

Cpennuie TMHUM TPEYrojbHUKa U Tpanenuu. LleHTp Macc TpeyroinbHUKa.

[TogoGue TpeyrosbHUKOB, Kod(pduiment momodus. I[lpusHakm momo0usT TPEYroJbHUKOB.
[Tpumenenne mogo0us MpH peICHUH MPAKTUYECKHUX 3a/1a4.

CpoiictBa 1miomaneil reomerpuuyeckux ¢uryp. Dopmynsl uis IJIOMIATU  TPEYrOJbHUKA,
napajuiesorpamma, pomoa u Tpanenun. OTHOIIEHUE TUTOMIAACH MoI00HBIX UTyp.

Brruncnenue miomaaei TpeyroibHIKOB 1 MHOTOYTOJIBHUKOB Ha KJIETYaToi Oymare.

Teopema [Iudaropa. Ilpumenenne Teopems [Tudaropa npu pemeHnn NpakKTHYECKUX 3aad.

CuHyC, KOCHHYC, TaHI'€HC OCTPOTO YyIJIa MpsIMOYTOJIBHOIO TpeyrojibHuka. OCHOBHOE
TPUTOHOMETPUIECKOE TOXKACCTBO. TpuronoMerpudeckue GpyHkuu yrinos B 30, 45 u 60°.

Brnucannble M LEHTpaJbHBIE YIJIBI, YroJl MEXIY KacaTeIbHOW M XOpIOW. YTIbI MEXKIY
XOpAaMHM M CEKylUIMMH. BrucaHHble M ONMCaHHbIE YETHIPEXYTOJbHUKHU. B3aumHOe pacrosiokeHue
IBYyX okpyxHocTel. Kacanue okpykHocteil. O01ue kacaTelbHbIe K ABYM OKPY>KHOCTSIM.



9 KIIACC

Cunyc, xocunyc, Tanresc yrioB oT 0 no 180°. OcHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO.
DopmyJibl IPUBEACHUS.

Pemenue tpeyronpHukoB. Teopema KOCHHYCOB M T€OpeMa CHHYCOB. PelnieHne mpakTH4eCKHUX
3a/1a4 C UCI0JIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue momoodus. [1omo6re COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 mpousBeneHHM OTPE3KOB XOpPH, TEOPEMBI O IMPOU3BEIEHHHM OTPE3KOB CEKYIIUX,
TEopeMa O KBaJpaTe KacaTelbHOI.

Bektop, mimHa (MOAylb) BEKTOpPA, COHANPABICHHBIE BEKTOPBI, IPOTHBOIIOJIOXKHO
HAIPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpPAaLlUUd Haj
BeKkTOpamH. Pa3nokeHue BeKkTopa HO JBYM HEKOJUIMHEApHbIM BekTopaM. KoopamHaTbl BekTOpa.
CkanspHoe Mpou3BeCHNE BEKTOPOB, IPUMEHEHUE JUIsl HAX0XKJICHHS! JUIUH U yTJIOB.

JlexapToBbl KOOPAMHATHI HA IUIOCKOCTU. YPaBHEHMs IIPSIMOM U OKPYKHOCTH B KOOpAMHATaXx,
IepecedeHre OKPYKHOCTEN U IpsIMbIX. MEeTOI KOOPAUHAT U €r0 IPUMEHEHHE.

[IpaBuibHBIE MHOTOYroJIbHUKU. J[nuHa okpyxHocTH. I'pamycHas M paaumaHHas Mepa yria,
BBIUHMCIICHHE JUIUH AyT OKpykHOcTel. [Tnomans kpyra, cekropa, CerMeHTa.

JIBIDKEHUS TJIOCKOCTH M BHYTPEHHHE CHUMMETpUU (GUTyp (3JIeMEHTAapHBIE INPEICTaBICHUS).
[TapamensHbii nepenoc. I10BopoT.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBbI
YUYEBHOTI O KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE Ppe3yJabTaThbl OCBOCHHUS Mporpammbl  yueOHoro kypca «I['eomerpusi»
XapaKTEepU3YIOTCSL:

1) narpuoTnyeckoe BOCIIUTAHUE:

IIPOSIBJICHUEM MHTEpeca K MPOLUIOMY M HACTOSILEMY POCCHUMCKOM MAaTEMAaTHUKH, IEHHOCTHBIM
OTHOILLIEHHUEM K JOCTHIKEHHSIM POCCUHCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTeMaTHYECKOW IIKOJIBI, K
UCIIOJIb30BAaHUIO 3TUX JOCTHKEHUH B JPYTrUX HAyKax M MPUKIAJHBIX cepax;

2) rpaKIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIINOJIHEHUIO OOS3aHHOCTEH TIpakJaHMHA W pealn3aluu €ero Ipas,
IPEJCTaBICHUEM O MAaTEeMAaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3IUUHBIX CTPYKTYp, SIBICHUH,
IpoIenyp TPakKAaHCKOTO OO0IIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKICHHUIO
TUUYECKUX MPOOJIEM, CBA3aHHBIX C NMPAKTUYECKUM NPUMEHEHHEM JOCTHKEHUN HAyKH, OCO3ZHAaHUEM
BaXKHOCTU MOPAJIbHO-3THYECKUX NPUHIUIIOB B JEATEIBHOCTH YYEHOTO;

3) TpyAOBO€E BOCIMTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTHE€ B pEHICHMM NPAKTHUECKHUX 3aJad MaTeMaTHYeCKOM
HalpaBJIEHHOCTH, OCO3HAHMEM BaXXHOCTH MaTeMaTHUYeCKOro o0pa3oBaHMs Ha NPOTSKEHUU BCel
KHU3HU JUIs1 YCHEIIHOW MpO(eCCUOHATBHONW NESITEeNbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM M TOCTPOCHHEM MHIAMBHIYaIbHON TPAEKTOPUU OOpa3OBaHUS U JKU3HEHHBIX
IUTAHOB € YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEIH;

4) acTeTHYECKOE BOCMIUTAHHE:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M 3CTETHYECKOMY BOCHPHUATUIO MaTEeMaTUYECKHX
00BEKTOB, 3aJad, PELICHHUH, PacCyKICHUH, YMEHUIO BHICTh MaTeMaTHYeCKHEe 3aKOHOMEPHOCTU B
UCKYCCTBE;

5) HueHHOCTH HAYYHOIO NMO3HAHUSA:

OpHEHTAlMe B JEATEIBHOCTH Ha COBPEMEHHYIO CHUCTEMY HAyudHBIX IPEJICTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS 4YeJOBEKAa, NPUPOABI U OOIIECTBa, MOHUMaHHEM
MaTeMaTHYECKOM HAayKH Kak cepbl 4eT0BEUECKOM JeATEIIbHOCTH, 3TANOB €€ pa3BUTHs U 3HAYMMOCTH
JUISL Pa3BUTHs LIMBWIN3ALMH, OBJIAJICHUEM SI3BIKOM MAaTEMAaTHKU M MaTEMAaTHYECKOH KYJIBTYpOH Kak
CPEICTBOM IIO3HAHHWA MHpA, OBJAJECHUEM NPOCTCHINMMH HaBBIKAMHM  MCCIEA0BATEIbCKOU
JESTEIILHOCTH;

6) ¢pusuyeckoe BocmUTaHHE, (POPMHPOBAHUE KYJIbTYPbI 310POBbSI U IMOLMOHAJIBLHOIO
0J1aronmoTyyms:

TOTOBHOCTBIO TIPUMEHATh MaTEMAaTHYECKHUE 3HAHMS B MHTEPECaxX CBOErO 310POBbs, BEACHUS
310poBOro oOpasza KM3HM (310pOBOE MUTAHWE, COATAHCUPOBAHHBIM PEXHUM 3aHATHA MU OT/AbIXA,
perynsipHass (u3MYecKass aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBBbIKAa pedUieKCHUH, MpHU3HAHUEM
CBOETO IpaBa Ha OIIMOKY M TaKOT'0 K€ MpaBa JpPyroro 4ejoBeKa;

7) 3K0JI0rnYecKoe BOCIIUTAHUE:

OpHEHTAIlMel Ha NPUMEHEHHE MaTeMaTUYeCKUX 3HAHWU /s pelieHus 3anad B 001acTH
COXPAaHHOCTH OKpY’Karollled Cpelpl, IUIAHUPOBAHMSI IIOCTYIIKOB M OLIEHKM MX BO3MOXKHBIX



HOCEICTBUM AJI OKpYXarolled cpelpl, OCO3HAHMEM IJIOOATbHOIO XapakTepa 3KOJOIMYECKUX
npo0JeM U MyTel uxX pereHus;

8) aganTanusa K H3MEHAIOIMMCS YCIOBHAM COIMAJBHON M NPUPOIHOM CPeAbI:

TOTOBHOCTBIO K JIEHCTBUSAM B YCIOBHUSX HEONPENCIEHHOCTH, IOBBILICHUIO YPOBHS CBOEH
KOMIIETCHTHOCTH 4Y€pe3 IPAKTHUYECKYIO IESATCIBHOCTb, B TOM 4YHCIE YMEHHE YUHUTHCA y IPYTUX
Jro/ied, MpUoOpeTaTh B COBMECTHOM JEATEIbHOCTH HOBbIE 3HAHUS, HABBIKM M KOMIIETEHIIUH U3 OMBITa
APYTHX,

HEOOXOAUMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HaHHWH, B TOM uucie (OpMYIMpPOBATH UIEH,
IIOHATHUS, TUIIOTE3bl 00 OOBEKTAaX WU SIBICHMSX, B TOM 4YHCIE PaHEE HENU3BECTHBIX, OCO3HABATh
neGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAaHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCHPUHUMATH CTPECCOBYIO CHUTYAIHIO
KaK BbI30B, TpEOYIOLINIl KOHTpMEp, KOPPEKTHPOBATH IPUHUMAEMble pELICHUs U JCHCTBUS,
(opMynHpOBaTh M OLIEHUBATh PUCKHU U MTOCIEACTBUS, (POPMUPOBATH OIBIT.

METANIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

ba3oBble Jornveckue aelicTBUS:

® BBISIBJIIATH W XapaKTEPH30BaTh CYIIECTBEHHBIC TMPU3HAKH MAaTEMaTHYEeCKHX OOBEKTOB,
MOHITHIA, OTHOIICHUA MEXIy TMOHATUAMHU, (OPMYIHPOBATh OINPEACTCHUS TOHSITHIA,
yCTaHABIWBATh CYIICCTBEHHBIM MPU3HAK KJIACCH(PUKAIMK, OCHOBAHMS I O0O0OIIEHUS U
CpaBHEHUS, KPUTEPUHU TTPOBOIMMOTO aHAJIN3A,

e BOCIpPUHUMATH, (HOpMyIHpPOBaTE U MPEOOPa3OBBHIBATH CYXKJICHUS: YTBEPAUTEIbHBIC |
OTpUIATENIbHbIC, eMHUYHBIC, YACTHBIC U 00IIUE, YCIOBHEIC,

® BBIIBIATH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W TMPOTHUBOpeuUrs B (akrax,
NAHHBIX, HAONIOACHUSX U YTBEPKICHUSAX, TMpeAsiaraTh KPUTCPUU JJIsl  BBISBICHUS
3aKOHOMEPHOCTEH U IIPOTUBOPEYUN;

e JieNaTh BBIBOJBI C WCIIOJIB30BAHMEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUEHUH, YMO3AKIIOUCHUH 110 aHAJIOTHH;

e pa3bupaTh MOKA3aTENhCTBA MATEMATHUECKUX YTBEPKICHUH (MpsiMble M OT MPOTHUBHOTO),
MIPOBOJIUTh  CAMOCTOATEIILHO HECIOXXHBIC JIOKa3aTeIhCTBA MaTEeMaTHYECKUX (PaKTOB,
BBICTpPAWBaTh AapryMEHTAIMIO0, TPHUBOJUTH MPUMEPHl M KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIEC PACCYKICHHS;

e BBIOMpATH CIOCOO permeHusl yaeOHO# 3aaun (CpaBHUBATh HECKOJIHKO BAapHAHTOB PEIICHUS,
BBIOMpaTh HaNOOJIee OIXOISAIINN C YIETOM CaMOCTOSTENILHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ncciienoBarebCcKHe IeCTBUA.

® JCTOJB30BaTh BOMPOCHI KaK HCCIEAOBATEIHCKUN WHCTPYMEHT IO3HaHUSA, (HOPMYIUPOBATH
BOMIPOCHI, (PUKCHpYIOIIHE TPOTUBOpEYHE, MpoOIeMy, CaMOCTOSITEIBHO YCTaHABIWUBATH
HMCKOMOE U JaHHOe, (GOPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MTO3UIINIO, MHEHUE;

® TPOBOJUTH TIO CAMOCTOSITENIFHO COCTABICHHOMY IUIaHYy HECIIOKHBIH JKCIIEPUMEHT,
HEOOJIBIIIOE HMCCIIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTEeMaTHYECKOTO OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXKY COOOi;



® CaMOCTOSITETLHO (POPMYIUPOBATH OOOOIICHHS W BBIBOJABI IO pE3yNbTaTaM MPOBEAEHHOTO
HAOMIO/IEHUs, KCCIEAOBaHUsA, OILICHUBATh JIOCTOBEPHOCTh IIOJYYEHHBIX PpE3y/IbTaTOB,
BBIBOJOB 1 0000IIEHNI;

® TIPOrHO3UPOBATH BO3MOKHOE PAa3BUTHUE IMPOLIECCA, @ TAKXKE BBIABUTATH MPEIIIOI0KEHUS O €r0
Pa3BUTHH B HOBBIX yCIOBHSIX.

Pabora ¢ nnopmanmeii:

® BBISIBJIATH HEIOCTATOYHOCTh U HM30BITOYHOCTH HH(OPMAINH, JAHHBIX, HEOOXOIUMBIX IS
pelIeHUs 3a/1a4H;

e BBIOMpaTh, AaHAIM3UPOBATh, CUCTEMATU3UPOBATH W HWHTEPIPETHPOBATh HHOOPMALIUIO
Pa3IUYHBIX BUJIOB U OPM MPEACTABICHUS;

e BBIOMparTh (opMy MpencraBieHUs WHDOpPMANMKM W WLTIOCTPUPOBATH peEIlaeMble 3aTadu
CXeMaMH, AMarpaMMaMu, HHOM rpadukoi U MX KOMOMHALIUSIMU;

® OIICHMWBAaTh HANE&KHOCT, HH(DOPMAIMM TIO KPUTEPHSIM, NPEIIOKCHHBIM YUUTEIEM WIH
c(hOpMyJIMPOBAHHBIM CAMOCTOSITENILHO.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUSA:

e BOCIpUHUMATh U (OPMYIHUPOBATh CYXACHHUS B COOTBETCTBUU C YCIOBUSIMU U LEIIMHU
oOIIeHMs, ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IMHCHMEHHBIX
TEKCTaxX, JaBaTh MOSCHEHUS MO XOAY peUIeHHS 3aJadyd, KOMMEHTHPOBATH MOJYyUEHHBIH
pe3ynbTar;

e B xoJe OOCYXJEHHUS 3a/laBaTh BOIPOCH IO CYIIECTBY OOCYKIaeMOHl TEeMbI, MPOOJIEMBI,
peraeMoil 3a71aun, BHICKa3bIBaTh UJEH, HAlIEJICHHbIEC HA TIOUCK PEUICHHs], COTOCTABISATH CBOU
CY)KICHHUS C CYXICHHSIMH JAPYTUX YYaCTHHKOB JHajiora, OOHapyXHUBaTh pa3jivuue u
CXOJICTBO MO3UINH, B KOPPEKTHOU (hopMe (HOpMyIUpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUS;

® TPEICTABIATH pE3yNbTaThl pEUIeHHs 3a7aud, HKCIEPUMEHTa, HCCIEIOBaHMs, IPOEKTa,
CaMOCTOSITENILHO BBIOMpATh (opMaT BBICTYIUICHUS C Y4Y4E€TOM 3aJad TPE3CHTAUU U
0CcOOEHHOCTEH ayTUTOPHH;

® TIOHMMAaTh W WCIIOJNH30BATh MPEUMYIIECTBA KOMAHIHOW W WHAMBHIYaJIbHON pabOTHl MpH
pelIeHnH y9eOHBIX MaTeMaTHIECKUX 3a/1a4;

® TPUHMMATH [ETh COBMECTHOW JEATEIhHOCTH, IUIAHHUPOBATH OPTaHU3AIUI0 COBMECTHOM
paboThl, pacmpenensiTh BHUABI padOT, ITOrOBapuUBaThCH, OOCYXKIATh MPOILECC M PE3yJbTar
paboThl, 0000111aTh MHEHHS HECKOIBKUX JTFOJICH;

® y4YacTBOBaTh B TPYMNMNOBBIX (opmax paboThl (0OCYXACHUS, OOMEH MHEHHSIMH, MO3TOBBIC
HITYPMBI U JIPYTHE), BBINOJHITH CBOIO YacTh pabOThl U KOOPIAMHUPOBATH CBOU JIEHCTBUS C
OPYTMMH YJ€HAMH KOMAaHJbI, OIICHMBATh KAa4eCTBO CBOErO BKJIaJa B OOLIMI MPOIYKT IO
KpUTEpUSIM, CHOPMYIUPOBAHHBIM YIACTHUKAMH B3aUMO/ICHCTBUSI.

PeryasiTuBHble YHHUBepPcaJbHbIe YUeOHbIe 1eHCTBUSA

Camoopranmn3anus:
® CaMOCTOSITEJIbHO COCTaBIIAThH IUIAH, aJTOPUTM pPEUIeHHs 3aJayd (WM ero 4acTh), BHIOMpATh
Croco0 pemeHust ¢ Y4€TOM HMMEIOIUXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PELICHUH C yU€TOM HOBOM MH(pOpMAIIHH.
CaMOKOHTPOJ1b, IMOLMOHAIbHBIN HHTEJJICKT:
e BIAJETh CcHoco0aMu CaMONPOBEPKH, CAMOKOHTPOJISA Ipollecca W pe3ybTaTra pelIeHHs
MaTeMaTH4YeCKOM 3a1a49u;



® MpenBUICTh TPYAHOCTH, KOTOpPHIE MOT'YT BO3HHMKHYTh IpH pEIIEHUH 3aJadd, BHOCHUTH
KOPPEKTUBBl B JEATCIBHOCTh HAa OCHOBE HOBBIX OOCTOSTENBCTB, HANJEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

® OIICHUBATH COOTBETCTBHE pe3yibTaTa ICATCIBHOCTH IIOCTABICHHOW MLENH W YCIOBHSM,
OOBSICHATh TPUYMHBI JOCTHIKEHUS WM HEAOCTIKCHMS LEeNH, HAXOJUTh OLIMOKY, TaBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IbTATDBI

K xoniy 00y4uenus B 7 kjacce oOyJaronuics MOTYIUT CICAYIONTUE TPEIMETHBIC PE3YJIbTATHI:

Pacno3naBaTh  M3yu€HHblE TIeOMETpHUYECKHE (QUTypbl, ONpPENeNiaTb WX  B3aUMHOE
pacmosoxkeHue, U300pakaTh TeOMeTpudeckiue (PUTyphl, BHITIOTHATh YEPTEKHU IO YCIOBHIO 3aadu.
W3mepsaTe nuHEHbIE W YIJIOBbIE BeIWYMHBL. Pemiath 3aaud Ha BBIYMCICHHUE MJIMH OTPE3KOB U
BEJIMYMH YTJIOB.

Jlenate rpyOyi0 OLEHKY JHMHEMHBIX M YIJIOBBIX BEJIUYMH IMPEAMETOB B peajlbHOW >KU3HU,
pa3MepoB MPUPOAHBIX 0OBEKTOB. Paznuyarh pa3Mepbl 3TUX 0OBEKTOB 0 MOPSIIKY BETHUHHBI.

CTpouTh 4epTexu K reOMETPUUECKUM 3aa4aMm.

[Tonp30BaThCsl MpU3HAKaMU PaBEHCTBA TPEYTOJILHUKOB, MCIOJb30BaTh MPU3HAKU U CBOICTBA
paBHOOEIPEHHBIX TPEYTOJILHUKOB MPU PEILICHUH 3a/1a4.

[IpoBOINUTH TOTMYECKHUE PACCYKICHHS C HCIOJIb30BAHMEM T'€OMETPUUECKUX TEOPEM.

[Tonbp30BaThCst MpU3HAKAMU PABEHCTBA MPSAMOYTOJIBHBIX TPEYTOJIbHUKOB, CBOMCTBOM MEIHAHBI,
MPOBEAEHHON K TUIIOTEHY3€ MPSIMOYTOJIbHOTO TPEYTOJIbHUKA, B PEIICHUH T€OMETPUUECKUX 3a/a4.

OnpenensaTh MapajyieIbHOCTh MPSIMBIX C MOMOUIbIO YIJIOB, KOTOpHIE 00pa3yeT ¢ HUMHU
cexymas. OnpenensaTs MapamuieaIbHOCTh MPSMBIX ¢ TOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJHOU
IIPSIMOM 10 TOYEK APYroM IpsiMOil.

Pemats 3amaun Ha KiieT4aToi Oymare.

[IpoBoAMTH BBIYUCIEHHUS M HAXOAWUTh YHUCIOBble M OYKBEHHbIE 3HAYEHHUS YIJIOB B
FEOMETPUUYECKHUX 337a4aX C HCIOJIb30BAHMEM CYMMBI YIJIOB TPEYTOJbHHUKOB U MHOI'OYTOJIbHUKOB,
CBOWCTB yTJOB, 00pa30BaHHBIX IMPH MEPECEUCHUH JBYX MapauIeTbHBIX MPSMBIX CEeKyllei. Pemars
MpaKTUYECKHE 3a7]a4H Ha HAXO0XKJICHHUE YTJIOB.

Bnanerp moHsATHEM reOMETPUUECKOr0 MECTa TOYEK. YMETh OIpenessaTh OMCCEKTpUCY yria U
CEepEIMHHBINA MEPIIEHIUKYISAP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOYEK.

@opMyIHpPOBATh OMNpPENETICHUS OKPYKXHOCTM M Kpyra, XOpAbl U JAHAMETPa OKPYXKHOCTH,
MOJIB30BAThCS UX CBOMCTBAMU. Y METh IPUMEHSTH 3T CBOWCTBA IIPU PELIEHUH 3a1a4.

BraneTs noHATHEM OMMCAaHHON OKOJIO TPEYTrOJIbHUKA OKPYKHOCTH, YMETh HaXOJUTh €€ LEHTP.
[Tonb30BaTbes (hakTaMu O TOM, YTO OUCCEKTPHUCHI YIJIOB TPEYroJIbHUKa IEPECcCeKaloTcss B OJHOM
TOYKE, U O TOM, YTO CEpPEAMHHBIC MEPIEHAUKYJAPbI K CTOPOHAM TPEYroJbHUKA MEPECEKAIOTCs B
OJTHOM TOYKE.

Brnanerp  moHSATHEM ~— KacaTelbHOM K  OKPYXXHOCTH, IMOJB30BaThbCS  TEOPEMOM O
NEPIEHANKYIISIPHOCTH KAcaTeJIbHOM U painyca, MPOBEAEHHOTO K TOUKE KACAHUS.

[Tonbp30BaThCst MPOCTEUIIUMU TEOMETPUUECKUMU HEPABEHCTBAMMU, IOHUMATh UX MPAKTUYECKUN
CMBICIL.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE TOCTPOCHUS C TOMOILBIO IIUPKYJIS U JTUHEHKH.

K xoniy o0y4yenus B 8 kiacce oOyJaronuiics MoyduT CICAYIONUE TPEIMETHBIC PE3YJIbTATHI:

Pacnio3sHaBath OCHOBHBIE BHJbl YETHIPEXYTOJIBHUKOB, MX 3JEMEHTHI, IOJIb30BaThCA HX
CBOMCTBAaMH MPU PEIICHUU T€OMETPUUECKUX 3a]1a4.



[TpuMeHsTh CBOMCTBA TOUYKM MEpECeueHus MEeIuaH TPEeYrojbHUKa (LEHTpa Macc) B PELICHUU
3az1ad.

Bnagers noHsTHEM CpelHEN JIMHUM TPEYTOJIbHMKA U Tpalelny, IPUMEHATh UX CBOMICTBA NpU
peuieHnn  reomerpuueckux 3amad. [lomb3oBatbesi  Teopemor  @Daneca W TEOpeMOW O
POMOPLUOHAIBHBIX OTPE3KaX, MPUMEHSATh UX Ul PEeIICHUs IPAKTHUECKUX 3a7au.

[TpuMeHsATh PU3HAKH 1101001 TPEYTOJIHHUKOB B PEIICHUU T€OMETPUYECKHX 3a/1a4.

[Tonp3oBatbes Teopemoit [Iudaropa ans pemeHuss reOMETPUYECKUX M MPAKTUYECKUX 3a/1ad.
Ctpouth MaTeMaTH4eCKyl0 MOJIelb B NMPAKTUYECKUX 3a[auyax, CaMOCTOSITENIbHO JAeNaTh 4YepTExX M
HAXOJHUTh COOTBETCTBYIOIIHE JITTUHBI.

Brnagerp NOHATHAMM CHHYca, KOCHMHYCAa M TaHIE€HCA OCTPOro Yyrjla HpsSMOYTOJbHOTO
TpeyroiabHuKa. I1071p30BaThCS 3TUMHU MOHITUSAMH JUIsl PEIIEHUS TPAKTUUECKUX 3ajad.

Bbruncnsate (pa3nuyHbiMU crioco0aMu) IIJIOL[aAb TPEYroJbHUKA U TUIOMAANM MHOTOYTOJIbHBIX
buryp (monp3ysach, TA€ HEOOXOAUMO, KaldbKyJIsTOpoMm). I[IpuMEHATH TMMOJydYeHHBIE YMEHHS B
MPaKTUYECKHX 3a/1ayax.

Bnagers NOHATUSAMU BIMCAHHOTO M LIEHTPAJIILHOI'O YIJIa, UCII0JIb30BATh TEOPEMBI O BIIMCAHHBIX
yriax, yriax MeXIy XopJamH (CEeKyIIMMH) U YIJIe MEeXIy KacaTellbHOM M XOpAOW IpU pelleHUuu
FeOMETPUUECKUX 3a/1au.

Brnagerp NOHATHEM ONMCAaHHOTO YETHIPEXYIOJIbHUKA, INPUMEHSATH CBOMCTBA OINMCAHHOTO
YEeTBIPEXYTOJIbHUKA MIPU PELICHUU 3a/1a4.

[TpyMeHsTh MOTydYeHHBIE 3HAHUS HAa MPAKTHKE — CTPOUTh MaTeMaTUYeCKUEe MOJAETH IS 3a/1a4
peabHOM JKU3HM U TPOBOAUTH COOTBETCTBYIOIIME BBIUMCICHHMS C MNPUMEHEHHEM Noao0us u
TPUTOHOMETPUH (TIONB3YSACh, I7I€ HEOOXOIUMO, KAIBKYIATOPOM).

K kon1y o0y4yenus B 9 kjacce o0y4yaromuics MOIYYUT CIASAYIOIINE PEAMETHBIC pe3yJIbTaThl:

3HaTh TPUTOHOMETpUYECKHE (PYHKIIMU OCTPBIX YIJIOB, HAXOAUTH C WX MOMOUIbIO Pa3IUYHbIC
9JIEMEHThl IPSIMOYTOJILHOTO TPEYTrONbHUKA («pEIIeHHE MPSMOYTOJIbHBIX TPEYTOJIbHUKOBY).
HaxomuTh (¢ TOMOIIBIO KaTbKyISATOPa) IITHHBI U YTIIBI 111 HETA0IMYHBIX 3HAYCHHH.

[Tonp30BaThbes (opMynamMu NPUBEACHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM TOKIECTBOM IS
HAXO0X/ICHHS COOTHOILIEHUH MEXy TPUTOHOMETPHUUECKUMH BETUYMHAMHU.

Hcnonp30BaTh TEOpeMbl CHHYCOB M KOCHHYCOB [UIsl HAXOXKICHHS PA3IUYHBIX 3JIEMEHTOB
TPEYroJbHUKA («pPEIICHUE TPEYTOIbHUKOBY), IPUMEHSTh UX MPHU PEIICHUN FeOMETPUIECKUX 3a/1a4.

Bnaners monsTHsAMH TpeoOpa3oBaHUs TMOAOOHS, COOTBETCTBEHHBIX 3JIEMEHTOB MOJOOHBIX
¢uryp. Ilonmp3oBaTbcs CBOMCTBAMM MOJOOMSI MPOU3BOJBHBIX (UTYp, YMETh BBIYUCISTH UIMHBI U
HaXOJUTh YTl y MonoOHBIX ¢uryp. IlpumeHsTh cBoiicTBa MoA0OMS B MPAKTHYECKHX 3aJadax.
YMeTb NpUBOAUTH MPUMEPHI TOJOOHBIX (PUTYP B OKPY>KAIOILIEM MUDE.

[Tonb3oBaTbesl TeopemMamMu O IPOU3BEAECHUU OTPE3KOB XOpJ, O IPOU3BENECHUU OTPE3KOB
CEeKYILUX, O KBaJpaTe KacaTeJIbHOM.

[Tonb30BaThbcs BEKTOpaMH, MOHUMATh UX T€OMETPUYECKUN U (GUBNYECKUN CMBICH, IPUMEHAITh
UX B pEIICHUH TECOMETPUYECKUX M (PU3MUecKuX 3anad. [IpuMeHSTh CKaaspHOE MPOU3BEICHHE
BEKTOPOB Il HAXOXKACHUS JUIMH U YTJIOB.

[Tonp30BaTbcs METOAOM KOOpJAMHAT Ha IUIOCKOCTH, MPHUMEHATh €ro B  PELICHUH
F€OMETPUUECKUX U MPAKTUYECKUX 3a/1a4.

Brnaners mMOHATHUSAMH NPABUIBHOTO MHOTOYTOJBHMKA, IJUHBI OKPY)KHOCTH, IJIMHBI JIyTU
OKPYXHOCTH U pajaHHON MEpBl YIJla, YMETh BBIYMCIATH IJIOLAAb Kpyra U ero yacre. [IpumensTs
MOJIyYE€HHBIE YMEHHUSI B IPAKTUYECKUX 3a/1a4ax.

Haxomuth ocu (MM LEHTPBI) CUMMETPUM (QUTYp, HPUMEHATh IBUKEHUS IJIOCKOCTH B
IIPOCTEUIINX CIIydasiX.



[IpuMeHATh NOTydeHHbIC 3HAHUS Ha MPAKTHKE — CTPOUTh MaTeMaTHYeCKue MOICH IS 33/1a4
peambHOM JKM3HM M TPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHUS C MPUMEHEHHEM IOA00HS U
TPUTOHOMETPHUYECKUX (PYHKIUH (TI0JIB3YSCH, IIe HEOOXOIUMO, KAIbKYIATOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KouunyecTBO 4acoB JIeKTPOHHBIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne /i P Konrtpoabnbie | Ilpakruueckue (mudpp )
NMpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
[Ipocreiimme reomerpuueckue GUTYpsI U
1 I/I)I() cBorictBa. M3me epHHe FGOMeq")F I/I}:IpeCKI/IX 14 1 Bubmmorexa [IOK
' P P https://m.edsoo.ru/7f415e2e
BEJIMYUH
bubmunoreka LIOK
2 Tpeyrombrnir 22 3 https://m.edsoo.ru/7f415e2e
3 [TapannenpHble MpsMbIE, CyMMa yTIJIOB 14 1 Bu6muotexa [JOK
TpeyrojibHUKa https://m.edsoo.ru/7f415e2e
4 OxkpyxHOCTb U Kpyr. ['eomeTpuueckue 14 1 bu6nuoreka [IOK
[IOCTPOEHHUS https://m.edsoo.ru/7f415e2e
N bu6mmoreka [IOK
° HosToperne, 0bobmenne snanmit 4 https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 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 KVIACC

KounyecTBOo 4acoB JJIeKTPOHHBIE
HaumeHoBaHue pa3aeioB U TeM unppoBbIe
Ne /i P Konrtpoabnbie | Ilpakrunueckue (udpp )
NPOrpaMmbl Bcero o0pa3oBaTre/ibHbIE
padoThI padoThI
pecypcsl
N bubmoreka [IOK
1 Herbipexyronpiiii 14 1 https://m.edsoo.ru/7f417e18
[nomanes. Haxoxaenue miomanei
2 Tpe H-IO.:E,HI/IKOB u i[/IHOFO o;]jﬂﬂmx ¢bur 13 1 bubmmorexa LIOK
peyr T P https://m.edso0.ru/7f417e18
[Tnomaau mogo0HBIX HUryp
Teopema ITudaropa u Hauana bu6nuoreka [IOK
3 10 1
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
Teopema ®aneca u Teopema o
4 MPOMOPIUOHABHBIX OTPE3Kax, MOJ00HBIE 13 1 Bubmmorexa [IOK
poTopH P > 1A https://m.edsoo.ru/7f417e18
TPEYTOIbHUKH
VYrael B OKpy>XKHOCTH. Bricanubie u
5 OIIMCAHHBIC YETHIPEX YT OJIbHUKH. 14 1 bu6bnuorexa [IOK
KacarensHble k okpyxHocTu. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEH
N bu6mmoreka [IOK
6 TosToperne, obobuienne sHannii 4 https://m.edso0.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 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 KUIIACC

KounyecTBOo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM ungpposbIe
Ne /i P Konrtpoannsie | IlpakTuueckue (1udpp )
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Bbu6nmuoreka [JOK
1 Bexroper 8 https://m.edsoo.ru/7f41al2c
Bbu6nuoreka [JOK
2 JlexapTOBBI KOOPAMHATHI HA TIJIOCKOCTH 10 1 https://m.edsoo.ru/7f41a12c
3 Tpuronomerpus. Teopembl KOCHHYCOB U 13 1 bubmmoreka [JOK
CHUHYCOB. Penienue TpeyrojibHIKOB https://m.edsoo.ru/7f41al2c
IIpaBunbHBICE MHOTOYTOJILHUKY. J[JTMHA
4 05 YKHOCTHU U TIJIO y; b Kpyra g 12 1 bubmorexa LOK
Py = Hv pyra. https://m.edsoo.ru/7f41al2c
Brruncnenune mioniaaeit
Bbu6nmuoreka [JOK
° JlBmKeHIA IWIOCKOCTH 10 ! https://m.edsoo.ru/7f41al2c
6 [Ipeo6pa3zoBanue nonodus. Merpuueckue 8 1 bubmmoreka [JOK
COOTHOIIIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 7 Bbu6nmuoreka [JOK
3HAHUU https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 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

IHOYPOYHOE IINTAHUPOBAHMUE

7 KIIACC
KosmnuectBo yacos
Nen/m | Tema ypoka B Kontposabnbie | Ipakruyeckue | Ilpumevanue
cero padoThI padoThI
1 TOqKI/I,v npsiMbie, oTpe3ku. [IpoBemBanue 1
IpsIMON HAa MECTHOCTH
2 JIyu. Yron 1
3 PaBeHcTBO reomMeTpuuecKux QUryp. 1
CpaBHeHUE OTPE3KOB U YIJIOB
4 Jnuna otpeska. Enqunuiibl usmepenus. 1
W3mepuTenbHble HHCTPYMEHTBI
5 JnuHa otpeska. Enqunuiibl u3mepenus. 1
W3mepuTenbHble HHCTPYMEHTBI
6 I'panycnas mepa yria. Ismepenue yrios Ha 1
MECTHOCTH
7 CMeXHBIE U BEPTUKAJIBHBIE YIJIBI 1
8 [Tepnenaukynsipubie npsimbie. [locTpoenue 1
HPSIMBIX YTJIOB HA MECTHOCTHU
9 Pemenue 3amag 1
10 KonTtponsHas padora Nel "HauanbHble 1 1
reoMeTpuyeckue ceaeHus"
11 TpeyrosbHUK 1
12 [TepBbIit mpU3HaK paBEHCTBA TPEYTOJILHUKOB 1
13 IIepBblil IpU3HAK PaBEHCTBA TPEYTOJIBbHUKOB 1




14 [TepneHUKYISIp K TIPSIMOIA 1

15 MenunaHnbl, OUCCEKTPUCHI M BHICOTHI 1
TPEyroJbHUKA

16 CgoiicTBa paBHOOCIPECHHOTO TPEYTOJIbHUKA 1

17 BTtopoii nmpu3Hak paBeHCTBa TPEYroJIbHUKA 1

18 Bropoii npu3Hak paBeHCTBa TPEYTrOJIbHUKA 1

19 Tpetnit npu3HaK paBeHCTBA TPEYTOJIHLHUKOB 1

20 Tpetnit npu3HaK paBeHCTBA TPEYTOJIHLHUKOB 1

21 OKpyKHOCTb 1

99 [TocTpoenre UMPKYJIEM U JTMHEHUKOA. 1
IIpuMepsl 3aa4. Ha IOCTPOEHUE

93 [TocTpoeHre UMPKYJIEM U JTMHEHUKOA. 1
[Tpumepsl 3a/1a4 Ha TOCTPOCHHE

24 Pemenue 3amau 1

25 KontponsHas padora Ne2 "TpeyroapHuxu" 1

26 OmnpenenieHne mapamuieabHbIX MPSIMBIX 1

27 [Ipu3Haky nmapajuieIbHOCTH ABYX IIPSIMBIX 1

28 [Ipu3Haku napayieabHOCTH ABYX HPSIMBIX 1

29 [TpakTrueckue crocoObl MOCTPOCHHUS 1
napauIeIbHBIX MPSIMbIX

30 006 akcuomax reomeTpuu. AKkcuoma 1
napauIeIbHBIX MPSIMbIX

31 Teopemsl 00 yriiax,00pa30BaHHBIX IBYMsI 1
napaielbHBIMU IPSMBIMU M CEKYILEH

39 Teopemsl 00 yriiax, 00pa3oBaHHBIX IBYMS 1

napajjiCJIbHbIMH IPAMBIMA U CGKYH_[eﬁ




VYTIBI ¢ COOTBETCTBEHHO napauiiCIbHbIMU

33 WM NIEPHEeHIUKYISIPHBIMU CTOPOHAMU

34 Pemenue 3amau

35 Pemenue 3amau

36 Kontponbnas padora Ne3 "[MapamiensHpiMu
npAMbIMH"

37 Teopema 0 cymMMe YIJIOB TPEyroJIbHUKA

38 OCTpOyTroJIbHBIN, MPIMOYTOIBHBIN U
TYMOYTOJIbHBIN TPEYTrOIbHUKH

39 Teopema 0 COOTHOLICHUSX MEKIY
CTOPOHAMH U yIJIAMU TPEYTrOJIbHUKA

40 HepaBeHcTBO TpeyroibpbHUKA

41 HepasenctBo TpeyronbHuka

42 Pemenue 3amag

43 Kontponbnas padota Ne4 "CooTHomeHus
MEK]ly CTOPOHAMU U yTJIaMHU TPEyrojabHUKa"

44 Hexotopsle cBOMCTBa U IPU3HAKH
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB

45 [Ipu3Haku paBeHCTBA MPSIMOYTOIBHBIX
TPEYTOJIHHUKOB

46 [Tpu3Haky paBeHCTBA MPSAMOYTOIbHBIX
TPEYTOJIHHUKOB
PaccTostHue OT TOUKH 10 TPSMOM.

47 Paccrosinue Mexay mapauiebHbIMU
IPSIMBIMU

48 PaccTostHue OT TOYKH 10 TPSMOM.

PaccTosHue Mexny napasmieabHbIMU




MMPSAMBIMHA

ITocTpoeHue TpeyronbHUKa 110 TPEM

49 1
AJIEMEHTaM

50 [TocTpoeHue TpeyroabHUKa 110 TPEM 1
AJIEMEHTaM

51 Pemenue 3amau 1

52 Pemienue 3anau 1

53 KonTtponbnas padora Ne5 "[IpsimoyrosibHbIe 1
TPEeYroJabHUKN"

54 CBoiicTBa OMCCEKTPHUCHI yTiia 1

55 CBolicTBa CEpeAMHHOIO MEPNEHAUKYIISApa K 1
OTpE3KY

56 CBolicTBa AMAMETPOB U XOPJ OKPYKHOCTU 1
Tpu ciyyast B3aIMHOTO paclioyIOKEHUs

o7 OKpYXHOCTH U npsiMoil. KacarenpHas k 1
OKPY>KHOCTH

58 BrniucanHas 1 onucaHHas OKpYKHOCTH 1
TPEyrojbHUKa

59 durypsl, CHMMETPUYHbBIE OTHOCUTEIBHO 1
PAMOM

60 OceBast cuMMeTpHs U €€ CBOICTBa 1

61 Pemienue 3anau 1

62 Pemenue 3amag 1

63 Pemienue 3anau 1

64 KonTtponbHas padora Ne6 "I'eomerpruueckue 1

mecta Touek. CummeTpudHbie Gpuryps"”




[ToBTOpEeHHE 1 0000IIIEHNE 3HAHHUI
65 OCHOBHBIX TIOHSITUH ¥ METOJIOB Kypca 7
KJacca

[ToBTOpeHue u 0600IIeHNE 3HAHUI
66 OCHOBHBIX TTOHSITUH U METOJIOB Kypca 7
KJacca

[ToBTOpeHue u 0600IIeHNEe 3HAHUIT
67 OCHOBHBIX ITOHATHI U METOA0B Kypca 7
KJIacca

[ToBTOpeHue u 0600IIeHNEe 3HAHUIT
68 OCHOBHBIX MTOHSITUM U METOJIOB Kypca 7
Kj1acca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




8 KUIIACC

KoanuecTBo 4acoB

Nen/m | Tema ypoka Beero KoHTpoabHbIe IpakTHyecKue IIpumeyanue
padoThI padoThI

1 BBrIITyKI1b1ii MHOTOYT'OJIBHUK. 1

2 YeTbIpexyroJbHUK 1

3 [Tapannenorpamm 1

4 [Tapamrenorpamm 1

5) [Ipu3naku napajuienorpamma 1

6 [TpusHaku napamiesorpamma 1

7 Tpaneuuns 1

8 Tpanenus 1

9 [IpsiMoyTonbHUK 1

10 Pomb6 u kBampar 1

11 [Tpsamoyronsauk. Pom6. KBanpar 1

12 lenTpanpHas cCHMMETpUS 1

13 Pemenwne 3amaq 1

| K : :
15 [TonsiTHE MIOLAAX MHOTOYTOJIBHUKA. 1

[Inomane kBaapara

16 [Tnomane MpsSAMOYTOJIbHUKA 1

17 [Imomane napannenorpamMmma 1

18 [Tnomane mapamwiesorpamma




19 [Tnomane TpeyroabHUKA 1
20 [Tnomans TpeyroibHUKa 1
21 [Tnomane Tpanenuu 1
22 [Tnomane Tpanenuu 1
23 Teopema ITudaropa 1
24 Teopema ITudaropa 1
25 Teopema, obpatHas Teopeme Iludaropa 1
26 ®opmyna ['epona 1
27 Pemenue 3amay 1
28 Pemenwne 3amaq 1
29 KonTpomnpnas padota Ne2 "ITnomans" 1
30 [IponopimonansHbie 0Tpe3ku. OnpeneneHne 1
MOI00HBIX TPEYTOJILHUKOB
31 OrTHollreHne mwIomaneil moa00HbIX 1
TPEYroJbHUKOB
32 I[TepBbIii MpU3HAK 1101001 TPEYTOJIHHUKOB 1
33 Bropoii mpu3Hak moxo0Ousi TpE€yroabHUKOB 1
34 Tpetuit npu3Hak Mo00Ms TPEYTOJIbHIUKOB 1
35 [Tpu3Haku moo0us TPEYroNIbHUKOB 1
36 [Tpu3Haku moo0us TPEYrONIbHUKOB 1
37 Pemenue 3amay 1
38 Konrponsnas padora Ne3 "I[logobue 1
TPEyroJbHUKOB"
39 Cpenusisi TUHUS TPEYTOJIbHUKA 1
40 UYeTtsipe 3aMeuaTeIbHbIC TOUKH




TpeyrojbHUKa

qupre 3aMCUYaTCIbHBIC TOUYKH

41
TpPEYrojbHUKA

42 [IponopimoHanbHbIE OTPE3KHU B
IIPSIMOYTOJIBHOM TPEYTOJIbHUKE

43 Meroa mogo6ust B 3a71a4ax Ha MMOCTPOSHUE
[TpakTryeckre NpUI0KEHUS TIOAO0HS

44 TpeyroibHUKOB. 3mMepuTenbHbie paboThl HA
MECTHOCTHU
[TpakTryeckure NpUI0KEHUs TIOTO0HS

45 TpeyroJibHUKOB. M3MepuTenbHble paboThl Ha
MECTHOCTHU

46 CuHyc, KOCUHYC U TaHT'€HC OCTPOro yria
MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA

47 3HaueHue CUHyca, KOCUHYCa U TaHT€Hca AJIs
yrioB 30, 45, 60 rpamycos.
3HaueHue CUHyca, KOCUHYCca U TaHTeHca s

48
yrioB 30,45,60 rpamgycoB

49 Pemenue 3amay
Konrtponsnas pabora Ne4 "[Ipumenenue

50 no1o0us K pemeHuto 3a1a4. COOTHOIICHHUS
MEXy CTOPOHAMH U yTIIaMU
MPSAMOYTOJIbHOTO TPEYTrOJbHUKA"

51 B3anMHOe pacnonoxeHue npsMou U
OKPY>KHOCTH

59 B3auMHOe pacnonoxeHue 1Byx

OKPY>KHOCTEHN




53 OO6mme KacaTenbHBIC IBYX OKPYKHOCTEH 1

o4 I'panycHas mepa 1yru OKpyKHOCTH

55 Teopema o BIMCaHHOM yTJIe 1

56 VYrue1, 00pa3oBaHHBIE XOPAAMH, 1
KacaTeJIbHBIMUA U CeKYITUMHU

o7 VYIubl MeXAy XOpAaMU U CEKYLIUMU 1

58 Brimcannast okpy>kHOCTB 1

59 Brmcannas okpy>kHOCTB 1

60 OnucanHasi OKPYKHOCTb 1

61 OrnucaHHast OKPY>KHOCTh 1

62 Pemenue 3amay 1

63 Pemenue 3amau 1

64 Kontponbnas padota Ne5 "OxpyxHOCTB" 1

65 [ToBTOpEHME OCHOBHBIX MOHSATHUI U METO/IOB 1
KypcoB 7 u 8 KjaccoB, 00001eHne 3HaHUH

66 [ToBTOpEHME OCHOBHBIX MOHATUI U METOJIOB 1
KypcoB 7 u 8 KJ1accoB, 0000IICHIE 3HAHUIA

67 [ToBTOpEHME OCHOBHBIX MOHATUIA U METOJIOB 1
KypcoB 7 u 8 KJ1accoB, 0000IICHIE 3HAHUIA

68 [ToBTOpEHME OCHOBHBIX MOHSATHUI U METO/IOB 1
KypcoB 7 u 8 KJ1accoB, 0000IICHIE 3HAHUIA

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




9 KJIACC

KoanuecTBo 4acoB

(1)
J:;-“ Tema ypoka Beero Kontposbnbie | Ipakruyeckue | Ilpumevanue
padoThI padoThI

1 IlonsTe BekTOpa. PaBeHCTBO BEKTOPOB 1
OTknaspIBaHUE BEKTOPA OT JAHHON TOYKU 1

3 CyMMa 1ByX BEKTOPOB 1

4 3aKOHBI CIIOKEHUS BEKTOPOB. [IpaBuiio 1
napaesnorpaMma

5 CyMMa HeCKOJIbKUX BEKTOpOB. Beruntanue 1
BEKTOPOB.

6 [Tpou3BeneHne BEKTOpa Ha YUCIIO 1

7 [IpuMeHeHEe BEKTOPOB K PELICHHIO 3a/1a4 U 1
JI0Ka3aTeNbCTBY TEOPEM

8 Pemenue 3anau 1

9 PasnosxeHune BekTopa 1o 1ByM 1
HEKOJUTMHEAPHBIM BEKTOpaM

10 Koopaunats! BekTopa 1

1 CB3b MeXly KOOpAMHATAMH BEKTOpa U 1
KOOp/AMHATaMHU €ro HaJaja 1 KOHIa

12 [Ipocreiimme 3a1auym B KOOpAUHATAX 1

13 VYpaBHEHHE JTMHUU Ha MIJIOCKOCTH. 1
YpaBHEHHE OKPYKHOCTHU

14 YpaBHeHue npsMoin 1

15 VYpaBHeHHE MPSAMON 1




16 Pemenne 3amay 1

17 Pemenue 3agau 1

18 Kontponbnas padorta Nel "Bekropsl. MeTton 1
KoopauHat"

19 CuHyc, KOCUHYC, TAHT€HC, KOTAHTEHC 1

20 OCHOBHOE TPUTOHOMETPUIECKOE TOKIECTBO. 1
DopmyJIbl TPUBEICHUS

21 DopMymbI 1)1 BRIYUCICHUS KOOPAHMHATHI 1
TOYKH. YTIIOBOU KO3 (PpULineHT mpsmoit

22 Teopema o TuIomaaM TPEyroJbHUKA 1

23 Teopema cunycoB. Teopema KOCHHYCOB 1

24 Pemenue TpeyroiabHUKOB 1

25 N3meputenbabie paboThI 1

26 VYron mexay Bekropamu. CKansipHOe 1
MIPOU3BE/ICHNE BEKTOPOB
CkansipHO€ MTPOU3BEICHNE B KOOPAMHATAX.

27 CBolicTBa CKaJSIPHOTO MPOU3BEACHUS 1
BEKTOPOB

28 Pemenwne 3amaq 1
Kontponbras padorta No2 CooTHomeHne

29 MEXy CTOPOHAMH H YTJIaMH TPEYTOJIbHUKA. 1
CkansipHo€ Mpou3BE/IEHUE BEKTOPOB"
[IpaBuiabHBI MHOTOYTONBHHUK. OKPYKHOCTb,

30 OTMCaHHasl OKOJIO MPaBUIHLHOTO 1
MHOTOYTOJIbHUKA

31 OKpY>KHOCTb, BIUCAHHAS B PABUIIbHBIN 1

MHOT'OYT'OJIbBHUK




cI)OpM}/J'IBI JJII BBIYUCIICHHUA IO aan

32 MPaBUIILHOTO MHOTOYTOJIbHUKA, €0 CTOPOHBI 1
U paauyca BIIMCAaHHOM OKPYXHOCTHU
33 [TocTpoeHne mpaBUIBHBIX MHOTOYTOJILHUKOB 1
34 JUInHa Ayru OKpy>KHOCTH 1
35 Pannannas mepa yria 1
36 [Tnomans kpyra 1
37 [Inomans KpyroBoro cekropa 1
38 Pemenne 3amay 1
39 Pemenwne 3amaq 1
40 Pemenwne 3amaq 1
41 Kontponbnas padota Ne3 "J[nunHa 1
OKPY>KHOCTH U IIoniaas kpyra"
42 OTtobpaxeHue I0CKOCTH Ha ce0s 1
43 [ToHsiTHE NBUXKEHUS TIOCKOCTH 1
44 Hanoxxenns u nBmxenus. PaBenctso uryp 1
45 [TapatenpHBIN IEPEHOC 1
46 [ToBoport 1
47 [TapannensHebrit neperoc. [ToBopot 1
48 IlonsiTne cummerpuun (bl/iryp. IIpakTnueckue 1
MIPUJIOKEHUSI CUMMETPUI
49 IIpuMeHeHne IBUKEHUIN K PELICHUIO 3a1a4 1
50 Pemenne 3amay 1
51 Kontponbras padota Ne4 "[IpeobpazoBanust 1
IJIOCKOCTH. J[BrokeHus"
52 [IpencraBnenue o NoJOOHBIX (PUTypax. 1




[TogoOHBIE MHOTOYTOJIBHUKH

Teopemsl 0 mepuMeTpax M MIOLIAIIX

53 MOTI00HBIX MHOTOYTOJIbHUKOB
54 I'omorerus. CBoiCTBa TOMOTETHUH
55 [TogoOue mpou3BOILHBIX (HUTYD
56 [TpumeneHne mogooust K TOKa3aTeIbCTBY
TeopeM
57 [TpumeHeHne MoA00MS K PEHICHHIO 3314
58 Pemenne 3amay
59 Konrponsnas padora Ne5 "[IpeobGpazoBanue
noxo6us. [Togobue ¢puryp"
60 [Tpunoxenus
61 [Tpunoxxenus
[ToBTOpEHME, 0000IIIEHNE, CHCTEMATH3AIIH
62 3HaHu#. M3MepeHnne reoMeTpuIecKux
BeINYUH. TpeyroibHUKU
[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
63 3HaHui. [lapannenpasie u
MEePIEeHIUKYISIPHBIE IPSIMbIE
[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
64 3HaHU. OKPYKHOCTb U KPYT.
['eomeTpuueckue nocTpoeHus. YTibl B
OKPYKHOCTH
[ToBTOpeHue, 06001IeHNEe, CUCTEMAaTH3AIUS
65 3HaHui. BricanHble U ONKUCaHHBIE
OKPY>KHOCTH MHOT'OYTOJIbHUKOB
66 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS




3HaHUH.

[ToBTOpeHue, 06001eHNE, CUCTEMATH3AIUS

67 N 1
3HAHUI

68 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3AIIH 1
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

*Marematuka. ['eomerpusi, 7-9 kimaccel, 6a30BbIil ypoBeHb/ AtanacsH JI.C., byty3os B.®.,

Kanowmier C.b. u npyrue, Aknmoneproe oomiectBo M3narensctBo Mocksa «lIpocsenienmne,
2023

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. Maremaruka. ['eometpus, 7-9 knaccel, 6a30BbIit ypoBeHb/ AtanacsH JI.C., byry3os B.®.,
Kanomues C.b. u apyrue, Akunonepaoe obmiectBo M3narensctBo «lIpocBenienuey, 2023

2. M.A. Nuenckas KoHTponbHBIE U caMOCTOSITENbHBIC pa0boThI. ['eomeTpust 7 kitace. ba3oBsrii
ypoBeHb. Mocksa «lIpocsemienuey, 2024

3. M.A. Nuenckas KonTpoabsHbIe 1 caMmocTOsITeIbHBIE paboThl. ['eomeTpust 8 kinacc. ba3zoBbrit
ypoBeHb. Mocksa «lIpocsemienuey, 2024

4. M.A. Nuenckas KoHTpoJbHBIE U caMOCTOsTEebHBIE paboThl. ['eomeTpust 9 knacc. ba3zoBbrit
ypoBeHb. Mocksa «lIIpocsemienuey, 2024

5. Meroanveckoe mocooue K mpeaAMETHOM TUHUN yueOHuKoB 1o reomerpun JI.C. AtanacsHa,
B.®. byry3osa, C.b. Kagomuesa u ap. I'eemerpus 7-9 knaccsl. bazoBeiil ypoBeHs AO
"[Ipoceemienue" 2023r.

6. PaGouas terpanb

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

UHTEPHET

https://resh.edu.ruhttps://resh.edu.ru

https://uchi.ru/teachers/Ik/main

https://oge.sdamgia.ru

https://fipi.ru https://www.time4math.ru https://infourok.ruhttps://infourok.ru



https://uchi.ru/teachers/lk/main
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