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INOACHUTEJIbBHAS 3AIINCKA

['eomeTpus Kak OAMH U3 OCHOBHBIX Pa3AeNiOB IIKOJbHOM MaTeMaTHKH, UMEIOIINNA CBOEH
LEeNbI0 00ECIeYnTh H3yuYeHHE CBOWCTB W pa3MepoB (GUTYp, WX OTHOLICHHA M B3aUMHOE
pacrosoXeHue, ONUpaeTcs Ha JIOTMYECKYH0, JOKa3aTelbHYK JUHUI0. LleHHOCTh u3yueHus
reOMETPUH Ha YPOBHE OCHOBHOT'O OOIEr0 00pa3oBaHMs 3aKII0YAETCS B TOM, YTO 0OydYarONIHiAcs
YUUTCS TMPOBOJUTH JIOKa3aTeJIbHbIE PACCYKICHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHUS,
JIOKA3bIBaTh WMCTUHHBIC YTBEPXKICHUS M CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOJIUTH
paccyXIeHHs «OT MPOTUBHOTO», OTIMYATh CBOMCTBA OT MPHU3HAKOB, POPMYIUPOBATH OOpaTHBIE
YTBEPKACHHUS.

Bropoil nenbro n3ydeHuss reOMETpPUH SBISETCS HUCIIONIb30BaHUE €€ KaK MHCTPYMEHTA IIPU
peIlIeHNHN KaKk MaTeMaTUYECKUX, TaK U MPAKTUUECKHUX 3aJ[a4, BCTPEUAIOIIUXCS B PEaIbHOM JKU3HU.
OOyuaronuiicss JOKEH HAYYHUTHCS OINPENENUTh Te€OMETPUUYECKYI0 (pUrypy, ommcarb CIOBaMHU
JAHHBIA YepTEX UM PUCYHOK, HAWTH TUIOIIAIb 3€MEIHHOI0 Yy4acTKa, pacCUuTaTh HEOOXOAUMYIO
JUTMHY OIITOBOJIOKOHHOTO Kabenst win TpeOyemble pa3Mephl rapaxka Jyuisi aBTOMOOHIIS. DTOMY
COOTBETCTBYET BTOpasi, BHIUMCIUTENbHAS JTUHUS B M3yuyeHUU reomerpuu. llpu permenun 3amgau
NPaKTUYECKOTO XapakTepa 00ydJaromMKCs YIUTCS CTPOUTh MaTEMAaTHYECKHE MOJICNIN PEabHbIX
JKU3HEHHBIX CHUTYyallud, MPOBOAUTH BBIYHMCIEHUS U OLICHHWBATh aJ€KBATHOCTh IOJIYYEHHOTO
pe3yJibTara.

KpaiiHe BakHO MOAYEPKUBATH CBA3M T€OMETPUU C JAPYTMMU Y4YEOHBIMH TMpPEAMETAMU,
MOTHUBUPOBATh  HCIIOJNB30BaTh  ONPEACICHHUS  TIeOMETPUYECKUX  (GHUryp H  TOHSTHIA,
JEMOHCTPHUPOBATh MPUMEHEHUE TOTYyYCHHBIX YMEHUH B (U3MKE U TEXHHUKE. DTH CBsI3U Hanbouee
SIPKO BHJHBI B TeMaX «BeKTopbl», « TpUrOHOMETpHUYECKUE COOTHOIICHUs», «METO I KOOpIUHATY
u «Teopema ITudaropay.

Y4eOHbIii kypc «l'eoMeTpus» BKIIOYACT CICIYIONINEC OCHOBHBIC Pa3JeNibl COJCPIKAHUS:
«['eomerpuueckne GUrypsl u UX CBOMCTBay, «l3MepeHHEe TeOMETPHUUECKUX BEIUYHHY,
«/lekapToBBl  KOOpAMHATBI HA  IUIOCKOCTW», «BekTtopel», «JIBMKEHHA  IUIOCKOCTHY,
«IIpeobpazoBanus OO0,

Pabouas nporpamMmma 0OHOBIIEHA B COOTBETCTBUU C (eiepalibHON paboyeil mporpammoi 1o
MaTeMaTHKE B YaCTH MPEAMETHBIX PE3YIbTaTOB.

Ha u3yuenue yaeOHOTO Kypca «I'eomerpusi» otBoautcs 204 gaca: B 7 kitacce — 68 yacos (2
yaca B Helenm), B 8 kimacce — 68 yacoB (2 yaca B Hemeno), B 9 kitacce — 68 gacoB (2 yaca B
HEJIEIIO).




COJAEP)KAHUE OBYYEHUA
7 KVIIACC

HavanpHble moHsTus reomerpuu. Touka, mpsimMasi, OTpPE3OK, Jiyd. Yroin. Buabl yrios.
Beprukansuble u  cMexHble yribl. buccektpuca yria. JlomaHas, MHOTOYIOJIbHUK.
[TapamienbHOCTh U NEPIIEHIUKYISIPHOCTD IPSIMbIX.

Cummetpuunble purypbl. OCHOBHBIE CBOMCTBA OCEBOM cMMETpHH. [IpuMepbl cuMMeTpuu
B OKPY’KaloIlleM MUDE.

OCHOBHBIE IOCTPOEHUS € MOMOILBIO IUPKYJISA U TMHEHKU. TpeyroiasHuK. BeicoTa, Meauana,
OuccekTpuca, uX CBOMCTBa.

PaBHOOE1peHHBIN U paBHOCTOPOHHUH TpeyroyibHUKU. HepaBeHCTBO TpeyroyibHUKA.

CpoiicTBa M TpHU3HAKH PABHOOEAPEHHOrO TpeyroipHUKa. [Ipu3Haku paBeHCTBa
TPEYTrOJbHUKOB.

CBolicTBa M IpU3HAKU MapajuieNbHbIX HMpsMbIX. CymMMa yIJloB TpeyrojbHUKA. BHemHue
YTJIbI TPEYTOJIbHUKA.

[TpsmoyronbHblil TpeyronbHUK. CBOWCTBO MeAMaHbI MPSMOYTOJBHOIO TPEYroJIbHUKA,
npoBeNEHHOW K runoreHys3e. lIpu3Haku paBeHCTBA NPSIMOYTOJIBHBIX TPEYrOJbHUKOB.
[IpssiMOyTOJIBHBIN TPEYTOJIBHUK C YriioM B 30°.

HepaBeHncTBa B reoMeTpun: HEPABEHCTBO TPEYroJIbHUKA, HEPABEHCTBO O JIJIMHE JIOMaHOM,
Teopema o 0oJIblleM yrie U 60blIeil cTopoHe TpeyronbHUKa. [leprneHiuKyasp U HaKIOHHasl.

I'eomeTpuyeckoe MeCTO TO4YEK. buccexkrpuca yria W CEpeAUHHBIN INEPHEHIUKYILSIP K
OTPE3KYy KaK FreOMeTpUYECKHE MECTa TOUEK.

OkpyXHOCTb M KpYI, XOopJa M JAMaMeTp, HMX CBOiicTBa. B3anMHoe pacroyioxxeHue
OKpY’KHOCTH U IpsAMoii. KacaTenbHas 1 cexymias K OKpy>kHOCTU. OKpYKHOCTb, BIMCAHHAsI B yIOJ.
BnucanHas u onucaHHas OKpY>KHOCTH TPEYTOJIbHUKA.

8 KUIACC

UYerslpéxyronpauku. [lapamnenorpamm, e€ro npu3HAaKd W CBOMCTBA. YacTHbBIE Cilydau
napauienorpaMMoB (TIPSIMOYTOJIBHUK, POoMO, KBaJpaT), UX NpPU3HAKU U cBoiicTBa. Tpamenus,
paBHOOOKas Tpamneuus, e€ cBoicTBa U npu3Haku. [IpsmoyronbHas Tpanenus.

Meron ynBoeHus Menuansbl. LleHTpanbHas cummerpus. Teopema daiieca U Teopema o
IIPONOPLIMOHAIBHBIX OTPE3KaX.

Cpennue TMHUM TPEYroJdbHUKA U Tpanenuu. LleHTp Macc TpeyroibHuKa.

[TogoOue TpeyroapHUKOB, KodpdunmeHT nmogodus. [lpusHaku moaodusi TPEyroJIbHUKOB.
[TpuMeHeHne NOA00MS TPU PELIEHUH PAKTHYECKUX 3a]1a4.

CpolicTBa miomaae reomerpudeckux @uryp. @opmyisl A MJIOLWAAW TPEYroJbHUKA,
napanjenorpaMma, pom6a u tpanenuu. OTHOIIEHHE TUIOIAAe MOJOOHBIX QUTYD.

Boruncnenue miomazeil TpeyroJbHUKOB U MHOTOYTOJIbHUKOB Ha KJIeT4aToi Oymare.

Teopema [Tudaropa. Ilpumenenne teopems! [udaropa npu penieHnn npakTUYECKUX 3a1a4.

CuHyC, KOCHHYC, TaHI'€HC OCTPOTO yIJIa MPSMOYTOJBHOIO TpPEYrojbHHKA. OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO. Tpuronomerpuueckue GpyHkuuu yriaos B 30, 45 u 60°.

BrnvcanHbple M IIEHTPAJIBHBIE YIJIbL, YIOJ MEXIY KacaTeIbHONM M XOpAOW. YTJIBI MEXIY
XOpJlaMH U CEKyIIMMHU. BricanHble U ONMCAaHHBIE YETHIPEXYTOJIbHUKHU. B3auMHOE pacIionoxeHue
IByX okpyxHocTell. Kacanue okpyxHocteil. OOmye kacaTeabHble K IBYM OKPY>KHOCTSIM.

9 KUIACC

Cunyc, kocunyc, Tanrexc yriaos ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO.
@opMyIbl IPUBEACHHUS.



Pemienne TtpeyrosbHuUKOB. TeopemMa KOCHHYCOB U TE€OpeMa CHHYCOB. PelieHue
IIPAaKTUYECKUX 33/1a4 C UCIOJIb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue nonodus. [Tonodue coOTBETCTBEHHBIX JIEMEHTOB.

TeopeMa 0 IpoU3BEEHUN OTPE3KOB XOPJ, TEOPEMBI O IIPOU3BEACHUN OTPE3KOB CEKYILHUX,
TeopeMa O KBaJIpare KacaTeJIbHOM.

BekTtop, nnumHa (MOAYNb) BEKTOpa, COHANPABIEHHBIE BEKTOPBI, IPOTHUBOINOJIOKHO
HaIlpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIE€paluy HaJ
BEKTOpaMH. Pa3iioxkeHue BEKTOpa 0 IBYM HEKOJUIMHEApHbIM BeKTopaMm. KoopaunaTel BeKTOpa.
CxkansipHO€ MPOU3BEICHUE BEKTOPOB, IPUMEHEHUE ISl HAXO0XKACHHS JIMH U YIJIOB.

JlexapToBbl KOOpAMHATBI HA IIOCKOCTH. YPAaBHEHUS IPAMOM M OKPYXKHOCTH B
KOOPJIMHATAX, IEPECEUCHNE OKPYKHOCTEN U NPSAMBIX. MeTo1 KOOpAMHAT U €ro IPUMEHEHHUE.

[IpaBuibHBIE MHOTOYTOJBHUKHU. JJTMHA OKPYKHOCTHU. I'pajlyCcHas U paJuaHHas Mepa yria,
BBIYMCIICHHE JUIMH AYT OKpyx)HocTel. [limomane kpyra, cektopa, CerMeHTa.

JIBI>KEHUS TIIOCKOCTH U BHYTPEHHHE CUMMETPHH (pUryp (371ieMeHTapHbIe MPEICTaBICHHS).
[TapannensHbiii nepenoc. [loBopoT.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHMs IporpamMmbl yudeOHoro kypca «I'eomerpusi»
XapaKTEepU3yOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

IPOSIBIEHUEM MHTEpeca K IMPOLUIOMY U HACTOSILEMY POCCHUICKOM MaTeMaTHKH,
LICHHOCTHBIM OTHOIIEHUEM K JOCTH)KEHUSM PpOCCUHCKMX MaTEeMaTUKOB M POCCHICKOMN
MaTEMaTUYECKOH IIKOJIbI, K HCIIOJIb30BAHUIO 3TUX JIOCTHKEHUH B APYTUX HayKax M HMPUKIIATHBIX
chepax;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TFOTOBHOCTBIO K BBIIOJHEHUIO OOSI3aHHOCTEH TIpakJaHMHA M pealn3aluu ero Ipas,
NpPEJCTAaBICHUEM O MAaTEeMAaTUYECKHX OCHOBAaX (DYHKIMOHHPOBAHUS PA3JIMYHBIX CTPYKTYD,
SBJICHUH, MpOLEAYp T'PakJaHCKOro o0IecTBa (Hampumep, BbIOOPHI, OIMPOCHI), TOTOBHOCTBIO K
OOCYX/IEHUIO 3TUYECKUX MPOOJeM, CBSI3aHHBIX C MPAKTHUYECKUM IMPUMEHEHHEM JIOCTHUKEHUH
HayKH, OCO3HAHUEM BaKHOCTHU MOPAIbHO-ITHUECKUX MPUHIUIIOB B IEATEIbHOCTH YUEHOIO;

3) TpyAOBO€E BOCIMTAHHE:

YCTAaHOBKOM Ha AaKTHMBHOE y4YaCTHE B PEUICHUM IMPAKTUYECKUX 3aJad MaTeMaTH4eCKOU
HalpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTeMaTH4eCKOro oOpa30BaHUs Ha MPOTSHKEHUU Bcel
YKU3HU JJIs YCHEIIHON NpOo(pEeCcCUOHANbHON IEATEIbHOCTU U Pa3BUTUEM HEOOXOJUMBIX YMEHHI,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOCHHEM MHIMBHUIYaJIbHOM TPaeKTOpUM OOpa30BaHUS U
YKU3HEHHBIX IUIAHOB C Y4ETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) acTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K AMOLIMOHAJIBHOMY U 3CTETHUYECKOMY BOCIPHUSATHIO MaTE€MaTHYECKUX
00BEKTOB, 3a/1a4, PELICHUH, pacCyKICHUH, YMEHUIO BUIETh MaTeMaTHYECKHE 3aKOHOMEPHOCTHU B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHMA:

OpUEHTale B AESITEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4dHbIX NpeAcTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs UEJIOBEKa, NPUPOABI M OOINECTBAa, MOHUMaHUEM
MaTeMaTUYeCKOl HayKu Kak c(epbl 4elIOBEYECKOW NeATeNbHOCTH, 3TaloB €€ pa3BUTHS U
3HAYMMOCTH JIJIs1 Pa3BUTHUS LIMBUIIN3ALlUH, OBJIAJIEHUEM SI3bIKOM MAaTEMAaTHUKU U MaTeMaTHYECKON
KyJIbTYpOH Kak CpEICTBOM IIO3HAHUS MHUpA, OBJAJACHUEM NPOCTEHIIMMU HaBbIKaMU
MCCIIEI0BATEIBCKOM 1EATENbHOCTH;

6) pusznueckoe BocnuTaHue, pOopMUpPOBaHUE KYJIbTYPbI 310POBbS M SMOLOHATBHOI0
Os1aromostyqusi:

TOTOBHOCTBIO IPUMEHSITh MaTeEMaTUUECKHE 3HAaHUS B UHTEPECaX CBOETO 3/10POBbs, BEACHUS
310pOBOTO 00pa3a >KU3HU (370pOBOE MUTAHUE, COATAHCUPOBAHHBIM PEXUM 3aHATHH U OTIbIXa,
perynsipHas pusuueckas akTUBHOCTb), C(hOPMHUPOBAHHOCTBHIO HaBbIKAa pe(IeKCUU, MPU3HAHUEM
CBOETO MpaBa Ha OIIMOKY M TaKOTO e MpaBa Jpyroro 4eioBeka;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

OpHEHTalMel Ha MPUMEHEHHE MaTeMaTWYeCKHX 3HaHWN JUIS pelieHHs 3ajad B 00JacTu
COXPaHHOCTH OKpY)KaloIlel cpeibl, IMIaHUPOBAaHUS IMOCTYNKOB M OLEHKH HMX BO3MOXHBIX
MOCJEACTBUM Il OKpY’Karolled cpesibl, 0CO3HAHHEM TJI00aIbHOTO XapakTepa KOJIOTHYECKHX
npo0JieM U myTel UX peleHus;

8) aganTanusa K H3MEHAIMMCS YCI0BUAM COUAJIBLHON ¥ IPUPOIHOM CPeAbI:

TOTOBHOCTHIO K JIEHCTBUSIM B YCJIOBHSIX HEONPENEIIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€pe3 MPAKTHUECKYIO AESITEIbHOCTb, B TOM UUCIIE YMEHHUE YUUTHCS Y APYTUX
JroJiel, mpuoOpeTaTh B COBMECTHOW JEATEIIbHOCTH HOBbIE 3HAHUS, HABBIKM U KOMIIETEHILIUU U3
OIbITA IPYTHX;



HEO0OXOUMOCThIO B (JOPMUPOBAHUHU HOBBIX 3HAHHM, B TOM uucie GOpMyIUpOBaTH UACH,
MOHSITHSI, THIIOTE3bI 00 0OBEKTaxX W SBIICHUSX, B TOM YHCIIE paHEee HEU3BECTHBIX, OCO3HABATh
neduuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIUI0, BOCIPUHUMATh CTPECCOBYIO CUTYalLUIO
KaK BbI30B, TpeOymOIIMi KOHTpMEp, KOPPEKTUPOBAaTh MPUHUMAEMble pEUICHHs U JIeHCTBUS,
(GbopMyIHpOBATh M OIICHUBATH PUCKHU M MOCIEICTBHS, (HOPMUPOBATH OTIBIT.

METANPEAMETHBLIE PE3YJIbTATHBI
Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE yUeOHbIe JeiiCTBUS

ba3oBble Jlornyeckue AecTBUA:

® BBUIBISITh M XapaKTEpU30BaTh CYIIECTBEHHBbIC NMPU3HAKUM MaTEMAaTUYECKHX OOBEKTOB,
NOHATUH, OTHOLICHUH MEXAY MNOHATHIAMH, (OPMYJIUPOBaTh ONPEAEICHUS IOHATHH,
yCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KJIacCH(HUKAINU, OCHOBAHUS JJIs1 0000IIEHUS 1
CpaBHEHMsI, KpUTEPUH ITPOBOIUMOI0 aHAIN3a;

e BOCIPUHMMATh, (popMynupoBaTb U HPeoOPa30OBBIBATH CYXKAEHUS: YTBEpAUTEIbHBIE U
OTpHIIATENbHBIC, €IMHIYHBIC, YACTHBIC U 00IIUE, YCIOBHEIC,

® BBIIBIIATh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUNs B (PaKTax,
JAHHBIX, HAONIONEHMSAX M YTBEPXKAEHUSAX, NpeasaraTb KpPUTEPUU JJIS BBIABICHUSA
3aKOHOMEPHOCTEN U IIPOTUBOPEUML;

e JenaTh BBIBOJBI C HUCIIOJNB30BAHUEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIIOUEHUH 110 aHaJIOTUH;

e pa30bupatrh JOKa3aTeIbCTBA MATEMATUUYECKUX YTBEPXKAECHUH (IpsAMBbIE U OT IPOTHUBHOTIO),
IPOBOJUTH CaMOCTOATEIBHO HECIOXKHBIE JIOKA3aTeNbCTBA MAaTEMAaTUYECKHX (DaKTOB,
BBICTPAaNBaTh apryMEHTALUIO, MPUBOJUTH MPUMEPbl U KOHTPIPUMEPHI, 0OOCHOBBHIBATH
COOCTBEHHBIE PacCyX/ICHUS;

e BbIOMpaTh cHoco0 pemnieHUs ydeOHOW 3anauM (CpaBHUBaTh HECKOJBKO BapHAaHTOB
pelieHus, BbIOUpaTh Hanbosiee MOAXOASIINNA C YU4ETOM CaMOCTOSITENIHO BBIJEIIEHHBIX
KPUTEPHEB).

ba3oBble nccienoBarebckme 1eiCTBUSA:

® CNOJNB30BaThb  BONPOCHI  KaK  MCCIENOBAaTENbCKUN  MHCTPYMEHT  IIO3HAHUS,
(dopMynHpoBaTh BONPOCH], (PUKCHUPYIOIIKNE TPOTUBOPEUHE, TPOOIeMy, CaMOCTOSTEIBHO
yCTaHaBIMBAaTh WCKOMOE M JaHHOE, (OpMUPOBATH TMIOTE3Y, apryMEHTHPOBATH CBOIO
MO3ULUI0, MHEHHE;

® [POBOJIUTH IO CAMOCTOSITEIBHO COCTaBICHHOMY IUIAHY HECJIOXHBIA DKCIEPUMEHT,
HEeOO0JIbIIIOE UCCIIeI0BAaHUE 110 YCTAHOBJIEHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro o0beKTa,
3aBHCUMOCTEI 0OBEKTOB MEXTy COOOI;

®  CaMOCTOATENIbHO (hOPMYITUPOBaTh 000OIIEHHUS U BBIBOABI 110 pe3yIbTaTaM MPOBEAEHHOTO
HaAOJII0/IeHUs, KMCCIE0BaHUs, OLIEHHWBATh JOCTOBEPHOCTb IOJYYEHHBIX PE3yJbTaTOB,
BBIBOZOB M 000OIIEHNI;

® [IPOrHO3UPOBATHh BO3MOXKHOE PAa3BUTHE MPOIECCA, a TAK)KE BBIIBUTATh MPEAIOIOKEHHS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

® BBIIBJISATH HEJIOCTATOYHOCTh U U30BITOYHOCTHh HH(OPMALINH, TaHHBIX, HEOOXOIUMBIX JIIS
pelleHus 3a1auu;

e BBHIOMpATh, AHAIU3UPOBATh, CUCTEMATH3UPOBATh U HMHTEPHPETUPOBATH HH(GOPMAIIUIO
pa3INYHBIX BUAOB U (POPM IPEICTABICHHUS;

e BbIOMpaTh (opMy IpeAcTaBiIeHUS WUH(GOPMAIMK U WIIIOCTPUPOBATH pellaeMble 3a/1aun
cXeMaMH, AuarpaMMaMu, HHOM rpaduKoil 1 uX KOMOUHAIUSIMU;



OLICHUBATh HAAEKHOCTh MH(OPMAIMM MO KPUTEPHUSIM, MPEUIOKEHHBIM yYUTEIEM WM
c(OpMYITHPOBAHHBIM CAMOCTOSITENHHO.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

BOCIPUHUMATH U (OPMYIIUPOBATH CYXJACHUS B COOTBETCTBHM C YCIOBUSIMU M LEISIMU
oOmIeHus, SICHO, TOYHO, TPAaMOTHO BBIPAXKATh CBOIO TOYKY 3pEHUS B YCTHBIX H
MUCHbMEHHBIX TEKCTaX, aBaTh MOSICHEHUSI IO XOJy PEIICHUs 33Jayd, KOMMEHTHPOBATh
IIOJIYYECHHBIH pE3yibTarT;

B X0JIe OOCYXKJCHHS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAEMOW TEMBI, TPOOIIEMEI,
pelaeMoii 3a1aun, BICKa3bIBaTh U/, HAIICJICHHbIE HA MOUCK PELICHHs, COTIOCTABIISATh
CBOM CYXKJICHUS C CY)KICHUSMU IPYTHX YYACTHUKOB JTUAJIOTA, OOHAPYKUBATh Pa3Inydne v
CXOJICTBO TIO3MIMH, B KOPPEeKTHOH Qopme (opMynupoBaTh pa3HOrIacus, CBOU
BO3PAKCHUS;

MPEJICTABISITh PE3YIbTAaThl PEUICHUS 3aJa4d, SKCIIEPUMCEHTA, WCCIICIOBAHUS, MPOCKTa,
CaMOCTOSITENIbHO BBIOMpATh (PopMar BBICTYIUIEHHS C Y4€TOM 3ajad NpPE3eHTALUU U
0COOEHHOCTEHN ayAUTOpUH;

MOHUMAThH W MCIIOJIH30BATh MPEUMYIIECTBA KOMAaHTHOW ¥ WHIUBHIYALHOW pabOTHI IIpH
peleHnr y4eOHbIX MaTeMaTHUYeCKUX 3a/1a4;

MPUHUMATH I11eJIb COBMECTHOM AESITENbHOCTH, MJIAaHUPOBATh OPraHU3aIMI0 COBMECTHOM
paboThI, pacrpenessaTh BB paboT, JOrOBapUBATLCS, 0OCYXKIATh MPOIECC U PE3yJIbTaT
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBATh B IPYMIOBBIX (hopmax paboTsl (00CyKaeHHUS, 0OMEH MHEHUSMHU, MO3TOBbIC
LITYPMBI U IPYTHE), BBIIOIHATH CBOIO YacTh Pa0OTHI U KOOPJUHUPOBATH CBOM JACHCTBUS
C IpYTUMH WICHAMH KOMaH/Ibl, OIICHUBATh KAY4ECTBO CBOETO BKJIaJa B OOIIUI MIPOIYKT 110
KpUTEpUaM, chOpMYyIUPOBAHHBIM YYAaCTHUKAMH B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJTBHBLIC yqeﬁﬂme JelcTBUS

Camoopranusanus:

CaMOCTOSITENIbHO COCTABJIATh IUIaH, alTOPUTM pelleHHs 3ajaud (WIM €ro 4YacTh),
BbIOMpaTh CHOCOO pEleHUs ¢ Y4ETOM HMEIOLIUXCS pPECYpCcoB U COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHPOBaTh M KOPPEKTHPOBATh BAPUAHTBI PELIEHUN C Yy4ETOM
HOBOW MH(pOpMaIUu.

CﬂMOKOHTpOJ’IB, IMOLMOHANIbHBIA HHTEJJIEKT:

BJIAJIETh CIIOCOOAMHU CaMONPOBEPKU, CAMOKOHTPOJISI MPOLECca U pe3ysibTaTa PeleHHs
MaTeMaTHYeCKOM 3aa49H;

NPEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTHh NpU PELIEHUU 3a7add, BHOCHUTH
KOPPEKTHBBI B JIETEILHOCTh Ha OCHOBE HOBBIX OOCTOSTENIBCTB, HAWJEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OILICHUBAaTh COOTBETCTBHE PE3yJibTaTa JESTENbHOCTH MOCTABJICHHOW 1€ U YCIOBHSIM,
OOBSICHATH MPUYUHBI JOCTHIKEHHS MJIM HETOCTUKEHUS LIeJIH, HaXOAUTh OLINOKY, 1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI

K xoniy oOydeHuss B 7 kJjacce OOydYalOMMICS TMOJYYUT CIEAYIONIAE TMPEIMETHBIE

pE3yJIbTaThI:

Pacno3naBaTh M3y4eHHbIE TE€OMETPUYECKHE (UTYpBI, ONpPENeIsTh HUX B3aUMHOE

PpacIioJIOKECHUC, 1/1306pa>1<aTb TCOMCTPHUICCKUC (pI/II‘ypBI, BBITIOJIHATD YCPTEKHU 110 YCJIOBUIO 3a/1a4H.



W3MepsATh NTMHEWHBIC W YTJIOBBIE BEJIUYMHBL. PelraTe 3a1a4u Ha BBIYMCICHUE JJIMH OTPE3KOB U
BEJIMYUH YIJIOB.

Jenatb rpyOylo OLIEHKY JIMHEHHBIX U YIJIOBBIX BEJIMYMH NPEIMETOB B PEAIbHON KHU3HH,
pa3sMepoB MPHUPOTHBIX 00BEKTOB. PazinnuaTh pasMepsl ’TUX OOBEKTOB 10 MOPSAIKY BETUYHHBI.

Ctpouth 4epTeKH K FeOMETPUYECKUM 3a/1adaM.

[Tonp30BaThcs MpU3HAKAMU pPABEHCTBA TPEYIOJbHUKOB, MCIIONb30BaTh IPU3HAKU U
CBOWCTBAa paBHOOEIPEHHBIX TPEYrOJIbHUKOB IIPU PELICHUH 3a/1a4.

ITpoBOAMTH JTOTUYECKHUE PACCYKIECHUS C UCIIOIb30BAHUEM I€OMETPUUECKUX TEOPEM.

ITosmb30BaTbesd NpPHU3HAKAMM DPABEHCTBA IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB, CBOHCTBOM
MEAMaHbl, NPOBEAEHHOM K TUIOTEHY3€ MpPSMOYIOJbHOTO TPEYrojibHUKAa, B PELICHUU
TFEOMETPUYECKHX 3a]au.

OmnpenensaTs NapayIeNbHOCTh MPSIMBIX C TOMOIIBIO YIJIOB, KOTOpBIE 00pa3yeT ¢ HUMHU
cexymasd. OnpenensaTs NapauleIbHOCTh MPSMBIX C TIOMOIIBIO PAaBEHCTBA PACCTOSHUN OT TOYEK
OJIHOU IIPSAIMOM 10 TOYEK JAPYroy IpsiIMOiA.

Pemate 3aaun Ha KiaeT4aToi Oymare.

[IpoBOAMTH BBIYMCIEHUS M HAXOAWTh YHCIOBbIE W OYKBEHHbIE 3HAYEHMsI YIJIOB B
TFEOMETPUUYECKHUX 3a/1a4ax C UCIOJb30BAHUEM CYMMBI YIJIOB TPEYTOJIBHUKOB U MHOTOYT'OJIBHUKOB,
CBOWCTB yTJI0B, 00pa30BaHHBIX IPH MEPECCUCHIH IBYX MapauUICIbHBIX MPSMBIX CeKyIei. Pemartn
IIPAKTUYECKHE 3a/1a4 Ha HAXO0XKJICHUE YIJIOB.

Brnaners moHATHEM reOMETPUYECKOTO MECTa TOUYEK. YMETh ONpeAeIsTh OUCCEKTPHUCY yIiia
Y CEpEIVHHBIN NEPIEHIUKYJIIAP K OTPE3KY KaK FEOMETPUUECKHUE MECTA TOYEK.

@opMyIUpOBaTh ONPEACIICHUSI OKPYKHOCTH M KPYra, XOpAbl M JHaMeTpa OKPYKHOCTH,
I10JIb30BATHCS UX CBOMCTBAMH. Y METh IPUMEHATH 9TH CBOKWCTBA IIPU PEILIECHUU 3aad.

Bragers moHsATHEM ONUCAHHOW OKOJIO TPEYrojJbHUKA OKPYXKHOCTH, YMETh HaXOAWUTh €€
ueHtp. Ilonp3oBarbes GakTamMu 0 TOM, 4TO OMCCEKTPHUCHI YIIIOB TPEYTOJIbHUKA IIEPECEeKatoTCs B
OJIHOM TOYKE, U O TOM, YTO CEpPEIMHHBbIE MEPHEHAUKYISIPbl K CTOPOHAaM TpEyroJbHUKA
IIEPECEKAIOTCS B OJHON TOUKE.

Biamere noHATHMEM KacaTelnbHOM K  OKPYKHOCTH, IIOJIb30BaTbCs TEOPEMOU O
NEPIEHIUKYJIIPHOCTH KacaTeIbHOM U paguyca, IPOBEAEHHOTO K TOUKE KaCaHUs.

[Tonb30BaThcs NPOCTEMIIMMU TE€OMETPUYECKHMMHM  HEPABEHCTBAMM, IIOHMMAaTh HX
IIPAKTUYECKUNA CMBICIT.

[TpoBOAUTH OCHOBHBIE T€OMETPUUECKHE TOCTPOSHHS C TOMOLIBIO HUPKYJIIS U IMHEHKU.

K koHiy oOyuenus B 8 kJacce oOydaromuiics MOMYYHUT CJEIYIOLIUE INpPEeIMETHbIE
pe3yJIbTaThl:

PacniosHaBaTh OCHOBHBIE BHJBI YETHIPEXYTOJBHUKOB, HUX JJIEMEHTBHI, IOJIB30BATHCA HX
CBOICTBaMM NpPU PELIEHUH F€OMETPUUECKUX 3a/1au.

[TpuMeHATH CBOWCTBA TOYKM IEPECEUEHUs MEIMAaH TPEYrolbHUKA (LIEHTpa Macc) B
pelIeHNH 3a/1a4.

Brnaners noHATHEM CpelHEN JIMHUM TPEYTOJIbHUKA U TpalelMy, IPUMEHATh UX CBOMCTBA
IIpU pPEIICHHH reomerpudeckux 3anad. llomp3oBartecs Teopemoinn Pameca W TEOpEeMOH O
IIPONOPLUUOHAIIBHBIX OTPE3KAX, IPUMEHATh UX AJI PEIIEHUS NMPAKTUYECKUX 3a/1a4.

[TpuMeHsTh NpU3HAKU O100US TPEYTOJIBLHUKOB B PEHICHUH T'€OMETPUUECKHX 3ajau.

[Tonws3oBatbest Teopemoit [Tudaropa ass peneHns reoOMeTpUIECKUX U MPAKTUYECKUX 3aj1ay.
Ctpouth MaTeMaTHUECKYIO MOJEIb B MPAKTHUYECKHUX 3a/ladax, CaMOCTOSITENIbHO JIeJaTh YepTEX U
HaXOJUTh COOTBETCTBYIOLINE JUIUHBI.

Bnanerp moHATUSIMU CHHYCA, KOCHHYCAa M TaHTE€HCAa OCTPOro yrila MpsIMOYTOJIBHOTIO
TpeyroiabHuKa. [101p30BaThCS 3TUMHU MOHIATUAMM JUIS PEIICHUS TPAKTUYECKUX 3a7ad.

Beruncnsate  (pa3nuuHBIMEA - coco0amMu)  IUIOMIAAL  TPEYrOJIbHMKA W TUIOMIAAHN
MHOTOYTOJIBHBIX ~ (puryp (MOnb3ysch, TI/A€ HEOOXOAMMO, KalbKylIsaTOpoMm). IlpumeHsTs
MOJIy4YE€HHbIE YMEHHMSI B IPAKTUYECKUX 3a/1adax.



Bnanerp MOHATUSMHU BIMCAHHOTO U ILIEHTPAJIBHOTO yIja, HCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX yIiaX, yriaaxX MeXIy XOpJaMu (CEKYIIMMU) U YIIIe MEXTy KacaTeIbHON U XOPJOU MPU
pEIIeHNU T€OMETPUYECKUX 3a/1ay.

Brnaners moOHATHEM ONMMCAHHOTO YETHIPEXYTOJIbHHKA, MPUMEHSATh CBOMCTBA OMHMCAHHOTO
YEeThIPEXYTOJIbHUKA TPU PEUICHUH 3a/1a4.

[TpuMeHATh TOTY4YEeHHBIC 3HAHUS HA MPAKTHKE — CTPOUTh MAaTEMaTUYECKHE MOAETH IS
3aJa4 peajbHON KU3HU U MPOBOJIUTH COOTBETCTBYIOIINE BBIUMCICHUS C IPUMEHEHUEM MOJ00us
U TPUTOHOMETPUH (TIOTB3YSICh, T/Ie HEOOXOIUMO, KATBKYIATOPOM).

K xonmy oOyuenus B 9 kiacce oOydaromuiics MOMYYHUT CIEAYIOUIUE IpeaIMETHbIC
pe3yJbTaTHI:

3HaTh TPUTOHOMETPUUECKHE QYHKIIMH OCTPBIX YIJIOB, HAXOUTH C UX TIOMOILIBIO PA3INYHbIE
AJIEMEHTHI TPSMOYTOJBHOTO TPEYrOoJbHUKA («pPEIICHWE MPSIMOYTOJIBHBIX TPEYrOJIbHUKOBY).
HaxoauTsb (¢ TOMOIIBIO KaNbKYISTOPA) JIHUHBI M YTIIbI ISl HETAOJIUYHBIX 3HAUCHUH.

[Tonp30BaTbest GOpMyNIaMu MPUBENEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM
JUTSL HAXOKJICHHSI COOTHOIICHUN MEX/1y TPUTOHOMETPUUYECKIUMHU BeTUMYMHAMH.

Hcronp30BaTh TEOPEMbI CHHYCOB W KOCHHYCOB JUISI HAXOXICHUS PA3JIUYHBIX SJIEMEHTOB
TpPEeyrojbHUKa («pelIeHUue TPEyroJbHUKOBY»), MPUMEHITh UX MPU PELUICHUH TeOMETPHUYECKHX
3azad.

Brnaznets nonstusaMu npeodpazoBaHusi MOA00HUS, COOTBETCTBEHHBIX 3JIEMEHTOB MOJOOHBIX
¢uryp. [Tonp30BaTbesi CBOMCTBaMU 1000 MPOU3BONBHBIX (DUTYP, YMETh BBIYHCIIATH JJIHMHBI U
HAXOJHUTh YIIbl Y oM00HBIX (uryp. IIlpuMenats cBoiicTBa mogo0us B MPaKTUUYECKUX 3a/ladyax.
YMeTb NpUBOAUTH MPUMEPHI TOJOOHBIX (PUTYDP B OKPY’KAIOIIEM MUpE.

[Tonb30BaThCs TEOpeMaMu O MPOU3BEACHUU OTPE3KOB XOpJ, O MPOU3BEICHUH OTPE3KOB
CEeKYIINX, O KBaJpaTe KacaTeIbHOM!.

[Tonb30BaThcs BEKTOpaMM, IOHUMATh HUX TE€OMETPUYECKUH U (PUIWYECKHIl CMBICI,
OPUMEHATh MX B PEHICHUH TeOMETPHUYECKUX M (U3MYecKux 3anad. [IpuMeHsTh CKamsapHOe
MIPOM3BEIEHNE BEKTOPOB JJIsl HAXOXK/ICHUS JUIMH U YTIIOB.

[Tonp30BaTbcss METOIOM KOOPAWMHAT HA IUIOCKOCTH, TPHUMEHSATh €ro B PEHICHUU
TEOMETPUUECKUX U MPAKTUYECKUX 3a/1a4.

Brnaners MOHATHAMYU TPaBWIBHOTO MHOTOYTOJBHUKA, JUIMHBI OKPYXXHOCTH, JUIMHBI JTYTH
OKPYXKHOCTH M pPaJMaHHOW Mephl yrila, YMETh BBIYHMCIATH IUIOMIAAh KpPyra U €ro 4YacTew.
[TpuMeHSTH MOTy4YeHHbIE YMEHHUS B TIPAKTUYECKUX 3a/1a4aXx.

Haxomuth ocu (MM HEHTPBI) CUMMETpHH (UTYp, IPUMEHATH ABMXKEHUS TUIOCKOCTH B
MIPOCTEUIINX CIIyqasiX.

[TpuMeHsTh TONyYeHHBIC 3HAHUS HA MPAKTUKE — CTPOUTH MAaTEMaTHYE€CKHE MOJETH IS
3a/1a4 peasbHON KU3HU U TIPOBOJIUTH COOTBETCTBYIOIINE BHIYHUCICHHUS C TPIMEHEHHEM ITO00US
U TPUTOHOMETPHUECKUX (PYHKIMH (TONB3YSCh, I71€ HEOOX0IUMO, KAIBKYIIITOPOM).



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KosnuecTBo yacoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/n EpOrPAMMEI Beero KO;ITpOJIbeIe HpﬁaKanecmle 06PA30BATETBLHBIE
padoTsI padoThI pecypesI
|| et oo g | L Bomeanok
‘ p https://m.edsoo.ru/7f415e2e
TeOMETPUUYECKUX BEIUYUH
bubmuoreka [JOK
2 Tpeyrombru 22 ! https://m.edsoo.ru/7f415e2e
3 [TapannensHbie NpsiMbIE, CyMMa yTII0B 14 1 1 bubnuorexa [JOK
TPEYroJbHUKA https://m.edsoo.ru/7f415e2e
4 OxkpyxHOCTb U KpyT. ['eomerpruueckue 14 1 1 bubnnoreka [JOK
MOCTPOCHHMSI https://m.edsoo.ru/7f415e2e
. bubmuorexa [JOK
> [osropere, 0Gobmerme snanuii 4 . https://m.edso0.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 68 4 3

I[TPOTPAMME



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

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM (uudposBbie)
Ne /i HpOrPAMMEL Beero KOﬁHTpOJILHLIe HpﬁaKTl/l‘lCCKI/le 06pazoBaTeIbHbIE
padoThbI padoThl pecypebi
" bubnmoreka [JOK
! HeTbipexyroabHikH 10 . https://m.edsoo.ru/7f417e18
2 ponoptonam: otpestax, motoGme 15 ) ) Butmiorera LIOK
pboropi P - 1104 https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKHU
3 A 14 ) ) Batmoreka I1OK
peyT T P https://m.edsoo.ru/7f417e18
[Tnomaay nogo0HBIX HUryp
4 Teopema [Iudaropa u Havana 12 1 bubnnoreka [JOK
TPUTOHOMETPUHU https://m.edsoo0.ru/7f417e18
VYriel B OKpyKHOCTH. Briucanuslie u
5 ONMCAHHBIE YETHIPEX YT OJIbHUKH. 13 1 1 bubnuotexa [JOK
KacarenpHble kK okpykHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEHU
. bubnuotexa [JOK
6 [ToBTOpeHUe, 0000IIeHNE 3HAHUHT 4 1 https://m.edsoo.ru/7f417e18
OBHIEE KOJIMYECTBO YACOB I10 68 6 3

[TPOT'PAMME



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

9 KJIACC

KoJsnuecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM (nudpossbie)
Ne i/m OpOrpaMMbE Beero KO6HTp0JILHLIe HpﬁaKTl/l‘leCKl/le 0GpazoBaTeIbHbIC
padoThI padoThbI pecypesI
1 Tpuronomerpust. Teopemsl KOCHHYCOB U 16 1 bubmumorexa [IOK
CHHYCOB. PellicHre TpeyrojibsHHUKOB https://m.edsoo.ru/7f41al2c
, | Sompmnnme ot o 1 L Bemomanox
P https://m.edsoo.ru/7f41al2c
OKPY)KHOCTH
bubmuorexa [JOK
3 Bexroper 12 . https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPIMHATHI Ha TIOCKOCTH 9 1 bubmorexa HOK
p P https://m.edsoo.ru/7f41al2c
;| ppmmemsomme e | 1 B 0K
Py Lt Kpyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomaneit
bu6mmoreka [IOK
6 JBIDKCHHUS ILIOCKOCTH 6 0 . https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 06001IeHNE, 7 1 bu6nmoreka [JOK
CHUCTEMATH3AIMS 3HAHHUH https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 68 6 2

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

YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
MNPOLECCA

OBA3ATEJIbHBIE YYEBHBIE MATEPUAJIBI 1JI1S1 YYHEHUKA

* 'eomerpust, 7-9 knaccel/ Aranacsa JI.C., byrysos B.®., Kagomnes C.b. u apyrue,
Axnoneproe obmectBo «M3natensctBo «IIpocBenienney

METOAUYECKHUE MATEPUAJIbI IJIs1 YYUTEJIA

Maremaruka. ['eomeTpust : 7—9-e kaccel : 0a30BbIi YPOBEHb : METOUYECKOE TTOCOOHE K
M34 npenmeTHo# uHNK yueOHnkoB no reomerpun JI. C. Atanacsana, B. @. byry3oga, C.
b., Kagomuesa u nip./ — 2-e uzn., crep. — Mocksa : [IpocBemenne, 2023. — 48 c.

U PPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
HMHTEPHET

bubmmoreka [{TOK https://m.edsoo.ru/

Caiit "Undoypok" https://infourok.ru/

O6pasoBarenbHas wiathopma YUU.PY https://uchi.ru/

Poccuiickas anextponHas mkoja https://resh.edu.ru; https://fg.resh.edu.ru
bubmuoreka I1OK https://m.edsoo.ru/

I'eomerpus 7, PI'AOY AI1O «Akanemuss Munnpocsenienus Poccuny
https://urok.apkpro.ru/

I'eomerpus 8, PI'AOY JI10 «Akanemus Munnpocsemenus Poccumn»
https://urok.apkpro.ru/
I'eomerpus 9, PI'AOY JI10 «Akanemus Munnpocsemenus Poccumn»
https://urok.apkpro.ru/

Kypc Buneoypokos o marematuke OOO «MMTHTEP/IA»
https://interneturok.ru/subject/matematika

LHOC «Mos mixomax https://myschool.edu.ru/
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