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MNOACHUTEJIBHAS 3AIIUCKA

I'eoMerpusi kKak OAMH U3 OCHOBHBIX Pa3AENOB IIKOJIbHOM MAaTEeMAaTUKH, UMEIOIINI CBOEH
HEeNpl0 00eCleunTh H3y4YeHHE CBOMCTB M pa3MepoB (uryp, WX OTHOIIEHHH UM B3aUMHOE
pacroyioKeHue, ONMUPAETCSs Ha JIOTHYECKYIO, JI0Ka3aTeNbHYIO JHUHUIO. LleHHOCTh u3ydeHus
reOMEeTpUU Ha ypOBHE OCHOBHOI'O OOIEro oOpa3oBaHMs 3aKJIFOYAETCS B TOM, YTO OOydarouuiics
YUUTCS TPOBOAMTH JIOKA3aTEJIbHBIE PACCYKJEHHs, CTPOUTH JIOTMYECKHE YMO3AKIIOYEHUS,
JIOKa3bIBaTh HWCTUHHBIC YTBEPXKACHUS M CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, ITPOBOJIUTH
paccyXIeHHusi «0T MPOTUBHOTO», OTJIMYATh CBOMCTBA OT MPU3HAKOB, (POPMYIHPOBATH OOpATHBIE
YTBEPKICHUS.

Bropoii menbio M3ydeHuss T€OMETpPUH SBJISAETCS MCHONb30BaHUWE €€ KaK MHCTPYMEHTa MpH
pElICHUH KaK MAaTeMaTHYEeCKUX, TaK M MPAKTUYECKUX 3aJ]1ay, BCTPEUAIOIIUXCA B PEAbHOM >KH3HU.
OOyuaromuiics JTOJDKEH HAY4YMTbCS ONPEIENUTh TeOMETPUYECKYlo (GUrypy, OMucaTh CIOBaMHU
JMaHHBIA 4epTEX WM PUCYHOK, HAMTH IUIOMIAAb 3€MENbHOr0 y4acTKa, pacCuuTaTh HEOOXOAUMYIO
JUIMHY ONTOBOJIOKOHHOTO Kabenss wiu TpeOyemble pa3Mepbl rapaka Ajis aBTOMOOUISA. DTomMy
COOTBETCTBYET BTOpas, BBIUMCIUTENIbHAS JUHUS B U3ydeHUU reomerpur. llpm permenun 3amad
MPAKTUYECKOTO XapakTepa OOYYaIOMMUCS YUYUTCS CTPOHTh MAaTEMaTHUYECKHE MOJENIU peabHBIX
JKU3HEHHBIX CHUTYallMii, MPOBOAWTH BBIUKUCIECHUS W OLEHUBATh aJCKBATHOCTh MOJYYECHHOTO
pe3ynbTara.

KpaitHe BakHO mMOAYEPKHBATH CBSI3M TE€OMETPUU C JPYTUMH Y4YE€OHBIMU MpPEeAMETaMH,
MOTUBHPOBATH HCIOJIb30BATh OMPEAEICHUS TeOMETPHUECKUX (PUTYp U MOHATHH, JEMOHCTPUPOBATH
IPUMEHEHHUE MOJIYyYEHHBIX YMEHUN B (PU3MKE U TEXHUKE. DTU CBA3HM HauboJiee IpKO BUAHBI B TEMax
«Bekrope», «TpuroHomerpuueckue cooTHoweHus», «Mertong koopauHat» U «Teopema
[Tudaropar.

YueOHbli Kypc «['eoMeTpus» BKIIOYAET CICAYIONINE OCHOBHBIE DPAa3AeNbl COJACpKAHUS:
«["eomerpuueckue GUrypsl U UX CBOICTBaY, «M3MepeHne reoMeTpuIecKiX BETHUNHY, «JleKkapToBbI
KOOPJIMHATHI Ha TUIOCKOCTHY, «BekTophl», «/IBrkeHus iockocTiy, «[IpeoOpa3oBanust momno0us.

Ha n3yuenne yaeOHoro kypca «I'eomerpus» orBogutcst 204 yaca: B 7 kiacce — 68 gacos (2
yaca B He/emo), B 8 kiacce — 68 yvacoB (2 vaca B Hemenmo), B 9 kiacce — 68 vacoB (2 yaca B
HEJICITIO).



COILEPKXAHUE OBYYEHUA
7 KIIACC

HavansHple noHsATHS reomerpuu. Touka, npsmas, OTPE30K, Jyd. Yroj. Buael yrios.
BeprukanbHble 1 cMexHbIE yribl. buccekrpuca yria. JlIomaHast, MHOroyroiasHukK. [lapamiensHocTb
Y NIEPIEHIUKYIAPHOCTD MPSMBIX.

Cummertpuunsie purypsl. OCHOBHBIE CBOICTBA 0ceBOW cuMMeTpuu. IIpumepsl cuMMeTpun B
OKpPYKaloIlleM MHUpe.

OCHOBHBIE ITOCTPOEHUSI C MOMOLIBIO LUPKYJIS U JUHEHKH. TpeyroasHuk. Beicota, Menuana,
OuccekTpuca, UX CBOUCTBA.

PaBHOOEIpEHHBIN U PaBHOCTOPOHHUM TPeYroidbHUKU. HepaBeHCTBO TpeyroJpHUKA.

CpoiicTBA M TNpU3HAKU paBHOOEAPEHHOro TpeyroiabHUKa. IlpusHaku paBeHCTBa
TPEYTOJIbHUKOB.

CBolicTBa U MPU3HAKHU NTApaLIETbHBIX MPsAMbIX. CyMMa yriioB TpeyrojibHuKa. BHemHue yrisl
TPEYrOJIbHUKA.

[IpssmoyronbHblii  TpeyronbHUK. CBOICTBO MeAMaHbl MPSIMOYTOJBHOIO TPEYroJIbHUKA,
NpoBEeNEHHOM K runoTeHy3e. Ilpu3sHaku paBeHCTBa  NPSMOYTOJIBHBIX  TPEYTOJbHHUKOB.
[IpssMOyTOJIBHBIN TPEYTOJIbHUK C yriioM B 30°.

HepaBeHnctBa B reomerpun: HEpaBEHCTBO TPEYroJbHUKA, HEPABEHCTBO O JJIMHE JIOMAaHOW,
Teopema 0 00JIbIleM yriie U O0Jbllel CTOPOHE TpeyroibHUKa. [IeprneHuKyisap 1 HaKJIOHHAsL.

I'eomerpuueckoe Mecto Touek. buccekTpuca yriia U CepeIMHHBIN NEPIEHIUKYISP K OTPE3KY
KAaK T€OMETPUYECKUE MECTa TOUYEK.

OKpy>XHOCTb U KpPYyT, XOpJa U AUaMeTp, UX CBOMCTBA. B3auMHoOe pacnonokeHue OKpy»KHOCTU
u npsmoil. KacarenpHas u cexymasi K okpykHOocTU. OKpY>KHOCTb, BIIUCAaHHAs B yroj. Bnucannas u
OMMUCaHHAs OKPYKHOCTH TPEYTOJIbHUKA.

8 KJIACC

UYerbipéxyronpHuku. IlapamnenorpamMM, ero npusHakd M CBOMCTBA. YacTHele ciy4yau
napajuienorpaMMoB (IpSIMOYTOJIBHUK, poMO, KBaapar), WX IpH3HAKH W CBOWCTBA. Tpamemnws,
paBHOOOKas Tpanenus, € cBoiicTBa U mpu3Haku. [IpsMoyrosipHas Tpamnenus.

Meton yaBoenuss meauansl. lleHTpansHas cummerpus. Teopema Paneca u Teopema o
IIPOMNOPLIMOHATIBHBIX OTPE3KaX.

CpenHue nuHUU TpEyroJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyroabHUKa.

[Tonobue TpeyronpHUKOB, K03dunuent nomxodus. I[lpuzHaku 1omoOHs TPEyroJLHUKOB.
[TprMeHeHue nog00us NpU peLIEHUH MPAKTUYECKUX 3aay.

CpoiicTBa 1uiomazeil reomerpudeckux ¢uryp. @opmyisl Ui IUIOIIAJAU TpPEyroJbHUKA,
napauiesnorpamma, pom6a u tpanennu. OTHOIIEHUE MJI0IA /e Mo100HBIX GUryp.

Beruucnenue niomazaei TpeyroJbHIUKOB U MHOTOYTOJIbHUKOB Ha KJIeT4yaTol Oymare.

Teopema Iucgaropa. [Ipumenenue reopems! [udaropa npu pemeHnn npakTHYECKUX 3a1a4.

CuHyC, KOCHMHYC, TaHI€HC OCTPOro yrjla MpsMOYTrOJIBHOIO TpeyroJbHuka. OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO. Tpuronometpudeckue QyHkiuu yrios B 30, 45 u 60°.

Brnucannbele M LEHTpalbHBIE YIJIbL, YroJI MEXKIY KacaTeJIbHOW M XOpAOH. YTIbl MEXAy
XOpJaMHu U CeKyIIMMHU. BrnycaHHble U ONMCaHHBIE YETBIPEXYTOJbHUKU. B3auMHoe pacrnonoxeHue
IBYX OKpyxHOCTel. Kacanue okpyxxnocreil. O0mme kacaTeIbHbIe K ABYM OKPYKHOCTSIM.

9 KUIIACC

Cunyc, kocunyc, Tanresc yrioB oT 0 1o 180°. OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO.
DopMyIIbl IPUBEICHMUS.



Pemenue tpeyronbHukKoB. Teopema KOCUHYCOB M TEOpeMa CUHYCOB. PellieHne npakTuyeckux
3a/1a4 C MUCIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeoGpazoBanue nmomgodus. [lomobue cOOTBETCTBEHHBIX IJIEMEHTOB.

Teopema 0 NMpou3BEACHUM OTPE3KOB XOPH, TEOPEMBI O IPOU3BEAECHUU OTPE3KOB CEKYLIHX,
TEeOpeMa O KBaJipaTe KacaTelbHOM.

Bektop, nmnMHa (MOAyJdb) BEKTOpA, COHAIIPABJIEHHBIE BEKTOPbI, IPOTHBOIOJIOKHO
HaIpaBJICHHbIE BEKTOPbI, KOJJIMHEAPHOCTH BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpalMd Haj
BeKTOpaMu. Pa3noxeHne BEKTOpa IO JABYM HEKOJUIMHEApHbIM BekTopaMm. KoopamHaTel BekTOpa.
CkansipHO€ IPOU3BEAECHUE BEKTOPOB, IPUMEHEHHUE 111 HAXOKAECHUS JJIVH U YIJIOB.

JlekapTOBBI KOOPJAMHATHI Ha INIOCKOCTH. Y paBHEHHUS IPSIMONA M OKPYKHOCTH B KOOpAMHATAaX,
IIEPECEUCHUE OKPYKHOCTEH U IPSAMBIX. MeTOx KOOPIAMHAT U €ro NPUMEHEHHUE.

IIpaBunbHBIE MHOrOYrOJIBHUKHU. J[IIMHA OKpy:kKHOCTH. I'panycHas m paauaHHas Mepa yria,
BBIYMCIICHUE JUIMH OyT OKpYyKHOCTeH. [Inomans kpyra, cekropa, CErMeHTa.

JIBUKEHUS TUIOCKOCTH M BHYTPEHHHE CUMMeETpuu (uryp (sieMeHTapHble MPeACTaBICHUSA).
[TapannensHbIil nepenoc. [ToBopor.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«'EOMETPUS» HA YPOBHE OCHOBHOTI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE Ppe3yJbTaTbl OCBOEHHS TIporpaMMbl YydyeOHOro Kkypca «l'eomerpus»
XapaKTEPU3YHOTCS:

1) naTrproTHYecKoe BOCIIUTAHHE:

IIPOSIBJIEHUEM MHTEpECA K MPOLUIOMY U HACTOSIIIEMY POCCUICKOM MaTeMaTUKH, IEHHOCTHBIM
OTHOUIEHUEM K JOCTHKECHHUSM POCCUICKMX MAaTEMAaTUKOB M POCCHUICKOM MaTEMaTUYECKOH ILKOJIBI,
K UCIOJIb30BAaHUIO ITUX JTOCTHKEHUHN B IPYTUX HayKax U MPHUKIATHBIX chepax;

2) rpa:kaaHcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTHIO K BBINOJHEHHUIO OOSI3aHHOCTEH TpakJaHMHA M pealu3aldd ero Ipas,
IPEACTABICHUEM O MaTEMAaTHUYECKUX OCHOBAX (PYHKIIMOHMPOBAHUS PA3JIMUHBIX CTPYKTYp, SIBICHUH,
IpoLenyp IrpaXkAaHCKOro oolecTBa (HampuMmep, BIOOPHI, OMPOCHI), FOTOBHOCTBbIO K 0OCYXKJIEHUIO
ATUYECKUX IPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM I PUMEHEHUEM JOCTUKEHUIN HayKH, OCO3HAHUEM
BaKHOCTH MOPAJIBHO-3TUYECKUX IPUHIIUIIOB B AESATEILHOCTU YU4EHOTO;

3) Tpya0BOE BOCIIUTAHHE:

YCTAaHOBKOH Ha aKTHMBHOE Yy4YaCTHE€ B pELICHMM IPAKTUYECKUX 3aJad MaTeMaTHUYeCKOH
HaIpaBIeHHOCTH, OCO3HAHUEM Ba)XHOCTM MAaTEeMaTH4YECKOro 0o0pa3oBaHMs Ha NPOTSHKEHUU Bcel
JKU3HHU JJI YCIEIHON MPO(eCCHOHANBHONU NEATEIbHOCTH U Pa3BUTUEM HEOOXOAMMBIX YMEHUH,
OCO3HAaHHBIM BHIOOPOM U MOCTPOECHUEM MHJUBUIYAIbHOW TPAEKTOPUU OOpa30BaHUS U KU3HEHHBIX
IUTAHOB C Y4E€TOM JIMUHBIX HHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEI;

4) 3cTeTH4ecKoe BOCTIUTAHUE:

CIIOCOOHOCTBIO K OMOIMOHAIBHOMY M JCTETHYECKOMY BOCIPHATHIO MaTeMaTHYECKUX
00BEKTOB, 3ajlay, PELICHUH, pacCyXIeHUI, YMEHUIO BUJETh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) neHHOCTH HAYYHOI'0 MO3HAHMS:

OpHEHTallMel B JAEITENbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAay4YHBIX IpEeACTaBIEHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPAa3BUTUS 4YEJIOBEKa, MPUPOAbI M OOLIECTBa, IOHMMAHHUEM
MaTEMaTUYECKOM HayKu Kak c@epbl 4YenoBEYECKOM JeATEIbHOCTH, JTaloB €€ pa3BUTUS U
3HAUYUMOCTHU I Pa3BUTHS LIUBUIM3ALMM, OBJIAJEHUEM SI3BIKOM MAaTEMaTHUKH M MaTeMaTH4eCKOU
KyJBTypOM Kak CpEACTBOM IIO3HAaHMS MHpPa, OBJIQACHUEM IPOCTEUINMMU  HaBBIKAMHU
HCCIIEZI0BATEIbCKON JEATENBHOCTH;

6) pusnueckoe BocnuTaHue, GOpMHUPOBAHUE KYJIBLTYPHI 310POBbS U IMOLHOHAJIBHOIO
O0Jaromoyryyms:

TFOTOBHOCTBIO NPUMEHATh MaTEMAaTUYECKUE 3HAHUS B MHTEpPECax CBOETO 3J0pPOBbs, BEICHUS
310poBOro oOpa3a >KU3HM (370pOBOE NMUTAaHUE, COATAHCHPOBAHHBIN PEKMM 3aHATHI M OTAbIXa,
peryisipHas (u3nyeckas aKTUBHOCTbH), C(OPMHUPOBAHHOCTBIO HaBblKa pediekcuu, MpU3HAHHEM
CBOETO0 MpaBa Ha OIMOKY U TAKOI'0 K€ IpaBa JPyroro 4eJ0BeKa;

7) 3K0J10TMYECKOEe BOCIIMTAHME:

OpHEHTalMell Ha MPUMEHEHHWE MaTeMaTHYeCKUX 3HAaHUN Ui pelleHus 3ajad B o0jacTu
COXpPaHHOCTH OKpYXKalollled Ccpeapl, IJIaHUPOBAHUSA IIOCTYIIKOB M OLEHKH MX BO3MOYKHBIX
HOCIEICTBUN JJII OKpPY)KAIoIIEeH Cpelbl, OCO3ZHAHHWEM TIJI00aJbHOTO XapaKTepa HKOJIOTHMYECKUX
npo0JjeM U MyTel UX pelIeHus;

8) ajanTauus K H3MEHSIIOIMMCS YCJOBUAM COLMATBHON U IPUPOIHOI cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCIOBUSX HEONPEAEIEHHOCTH, IMOBBIIMICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 NMPaKTHUYECKYH IEATEbHOCTh, B TOM 4YMCJIE YMEHHE YUYHUTbCA y APYTHX
Jroed, mMpuoOpeTaTh B COBMECTHOM AESATENbHOCTH HOBbIE 3HAHUS, HABBIKM M KOMIIETEHIUU U3
OTbITA IPYTHX;



HEOOXOAMMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4ucie (GOpMyIHpOBATH WIEH,
MOHATHUS, TUIOTE3bl 00 OOBEKTaX U SBIEHUSAX, B TOM YHCJIE paHEe HEU3BECTHBIX, OCO3HABATh
neQUIUTH COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CHUTYAIMIO, BOCHPUHMMATh CTPECCOBYIO CHUTYAIUIO
KaK BBI3OB, TPEOYIOUIMI KOHTpPMEpP, KOPPEKTUPOBATh MNPUHUMAEMbIE pEIIeHUS U JeHCTBUS,
bopMyIHpPOBATH M OLEHUBATH PUCKU U TIOCIENCTBHS, (OPMUPOBATH OMBIT.

METAINIPEAMETHBIE PE3YJIBTATBI
Ilo3HaBarebHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

ba3osble j1ornyeckue AeMCTBUA:

® BBUBSTH M XapaKTEPU30BaTh CYIICCTBEHHbIE NPU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
MOHATHH, OTHOUIEHUH MEXIy TMOHITUIMH, (OPMYJIUPOBATh ONPEACICHUS TOHITHH,
yCTaHABIMBATh CYILIECTBEHHBIH MpPU3HAK KJacCU(PHUKAIMU, OCHOBAHMS I 000OIIEHUs U
CpaBHEHUS, KpUTEPUH NTPOBOAMMOrO aHAIIN3A;

® BOCIPUHHUMATH, (OPMYIUPOBATH M NPEOOPA30BBHIBATH CYXKJCHHUSA: YTBEPAUTEIbHBIC U
OTpUIIATEIbHBIC, CAUHUYHBIC, YACTHBIE U 00IIKE, YCIOBHBIE;

® BBIBIATH MaTeMaTHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M W MPOTUBOpEYHs B (akrTax,
TaHHBIX, HAONIONEHUSX U YTBEPKACHHSX, MpeqIaraTb KPUTEPUH ISl BBISBICHUS
3aKOHOMEPHOCTEN U MPOTUBOPECUHIA;

® Jle7aTh BBIBOABI C HCIIOJIB30BAHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX M HWHIYKTHBHBIX
YMO3aKITIOU €HUM, YMO3aKIIOUYEHUH 110 aHAJIOTHH;

e pa3dupaTh JOKA3aTENbCTBA MAaTEMaTHUECKUX YTBEPXKACHUU (TpSMbIe M OT MPOTUBHOIO),
MPOBOJIUTH CAMOCTOSITEIbHO HECIOXKHBIE JOKa3aTeNbCTBA MaTeMaTHUYEeCKHX (DaKTOB,
BBICTPAWBATh APTYMEHTAIMIO, MPHUBOAUTH MPUMEPHl U KOHTPIPUMEPHI, 00OCHOBBIBAThH
COOCTBEHHBIC PACCYKICHUS;

e BBIOWpATH CIOCOO pelieHus y4eOHOi 3a/1auu (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHHUS,
BBIOMpATh HanOoOJee MOAXOAAIININ C YIETOM CAMOCTOSITEITFHO BBIICTICHHBIX KPUTEPUEB).

ba3oBble uccienoBarejbckue 1eCTBUA:

® ICIOJIb30BATh BOIMPOCHI KaK MCCIENOBATEILCKUI HHCTPYMEHT MO3HAHUS, (OPMYITHUPOBATH
BOIPOCHI, (UKCUPYIOUIME MPOTUBOpPEUHE, MpPOOJIEMy, CaMOCTOSTEIbHO YCTAaHABIIMBAThH
HCKOMOE U JJaHHOE, (POPMHUPOBATH TUIIOTE3Y, API'YMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE;

® T[POBOAUTH II0 CAaMOCTOSITENBHO COCTaBJICHHOMY IIJIaHY HECIIOKHBIA 3KCIIEPUMEHT,
HEeOOJIbIIOE HCCIIEOBaHUE MO YCTAHOBIIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro oOBbeKTa,
3aBHUCHUMOCTEN 00BEKTOB MEXKIY COOOIi;

® CaMOCTOSTENTHHO (HOPMYIHMpPOBATh O0OOIIEHUS M BBIBOJBI MO PE3yIbTaTaM MPOBEAEHHOTO
HaOJIOZCHUS, WCCIICAOBAaHUS, OLIEHUBATh JIOCTOBEPHOCTh TOJYYCHHBIX pPE3yJIbTaTOB,
BBIBOJIOB U 0000IIEHNI;

® IPOTHO3UPOBATH BO3MOXXHOE PA3BUTHE MPOIIECCA, a TAKKE BBIIBUIaTh MPEINOJIOKEHUS O
€ro Pa3BUTHHU B HOBBIX YCIIOBUSIX.

Pabora c nndopmanueii:

® BBIBISITH HEJOCTATOUYHOCTh U M30BITOUHOCTh MH(MOPMAIIUU, NaHHBIX, HEOOXOIUMBIX JJIs
pelIeHus 3a1a4H;

e BHIOMpaTh, AHAIM3HPOBATH, CHCTEMATHU3UPOBATH M HWHTEPHIPETHPOBATH WH(OOPMAIIHIO
Pa3ITUYHBIX BUJOB B (OPM MPEACTABIICHHUS;

e BBIOWpaTh QopMy MpencraBieHUs MHPOpPMAIMHM U UIUTIOCTPHPOBATH peEIIaeMble 3a/1auu
CXEeMaMH, TuarpaMmmaMu, HHOU rpauKoi U ©X KOMOUHAIUSMU;



OLIEHMBATh HAaAEKHOCTh MH(POPMALUU IO KPUTEPHUSAM, IMPEMJIOKEHHBIM YUUTEIEM HWIIU
c(opMyJIUPOBAHHBIM CAMOCTOSATEIbHO.

KoMMyHHKAaTHBHBIC YHHBEpPCAJbHbIC y4eOHbIE 1eiiCTBUA:

BOCIIPUHUMATh M (OPMYJIMPOBATH CYKICHUS B COOTBETCTBHUH C YCIOBHSIMH U ICISIMH
OOIICHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PCHHS B YCTHBIX M IMHCHMEHHBIX
TEKCTaX, JaBaTh MOSCHEHHS IO XOIY pEIICHHS 3aJa4d, KOMMEHTHPOBATH MOJYYCHHBIN
pe3ynbTarT;

B XOlle¢ OOCYXJICHHS 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKJaeMOW TeMbl, MPOOIEMEI,
pemaeMoii 3a7add, BBICKA3bIBATh WJCH, HAIICJICHHBIE HA TMOWCK PEIIEeHUs, COMOCTABIITH
CBOU CYXKJICHUS C CYKICHHUSIMH JPYTUX YYaCTHUKOB JTUAJIOra, OOHAPY)KUBATh Pa3IMuUe U
CXOACTBO TIO3WIMH, B KOppekTHoW Qopme QopMymupoBaTh pa3HOTJIAcus, CBOH
BO3paKEHUS;

MPEICTaBIATh PE3YyJIbTATHl PEIICHUS 3a/layd, JKCIIEPUMEHTA, HCCIEIOBAaHUS, IMPOCKTa,
CaMOCTOSITENIbHO BBIOMpATh (OpMAT BBICTYIUICHHS C Yy4€TOM 3aJad NpPe3CHTAlUd |
0COOEHHOCTEN ayIuTOPUU;

MMOHUMATh ¥ WCIIOJH30BATh MPEUMYIIECTBA KOMAHIHOW W WHAWNBUAYAILHON pabOTHI Mpu
peleHun y4eOHbIX MAaTEeMaTHYECKUX 3a/1a4;

IPUHUMATh LEJb COBMECTHOW [AeSATeNbHOCTH, IMJIAHUPOBATh OPraHU3alMI0 COBMECTHOMN
paboThl, pacrpenensiTe BUIAbl paboOT, AOrOBApUBATHC, O0CYKAATh MPOLECC M PE3ybTaT
paboThI, 00001IaTh MHEHHUST HECKOJIBKHUX JIFOJICH;

y4acTBOBaTh B TPYNIOBBIX (popmax palGoTsl (0OCykaeHHs, OOMEH MHEHUSIMHU, MO3TOBHIC
IITYPMBI B JPYTHE), BBHIIIOJIHATH CBOIO YacTh Pa0OTHI M KOOPIAUHUPOBATH CBOH JICHCTBHS C
JIPYyTUMU 4YJIeHAMH KOMaHJbI, OIICHHBATh KauyeCTBO CBOEr0 BKJIAJa B OOLIMK MPOIYKT IO
KpUTEpUsM, CHOPMYIIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICH CTBUS.

PeryasiTuBHBIE YHUBEpcaIbHbIE yueOHbIE 1eiicTBUSA

Camoopranusanus:

CaMOCTOSITENIFHO COCTaBJIATh IJIaH, allTOPUTM pEIIeHUs 3a7aud (UM €ro 4acTh), BHIOMpATh
Croco0 pemeHus ¢ Y4€TOM HMMEIOIMXCS PEeCypcoB M COOCTBEHHBIX BO3MOMKHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI peUICHUH ¢ y4ETOM HOBOH MH(pOpMAIUH.

CaMOKOHTPOJIb, SMOIIHOHAJI bHbIN MHTEJJICKT:

BJIAJETh CIOCO0aMM CaMOIPOBEPKH, CAaMOKOHTPOJS IIpolecca M pe3yibTaTa pelieHHs
MaTEeMaTUYECKOM 3a1a4H;

MPEeIBUAECTh TPYIHOCTH, KOTOpPbIE MOIYT BO3HHKHYTb IIPH PEIICHHHM 33aJa4H, BHOCHUTH
KOPPEKTUBBI B JI€ATEIBbHOCTh HAa OCHOBE HOBBIX OOCTOSITENLCTB, HANWJCHHBIX OLIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATb COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTU IOCTABIECHHOM LIEIM U YCIOBHSAM,
OOBSACHATh NMPUUUHBI JOCTHIKEHUS WM HEJOCTH)KEHUs IIeNIM, HAaXOAUTh OLIMOKY, JaBaThb
OLIEHKY IPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIbTATDI

K koHmy oOydenuss B 7 kJjacce oOyyarolmuiics MOMYYUT CIEAYIOLIME TPEAMETHbIE

pe3yIbTaThl:

Pacno3sHaBaTh M3y4YeHHbIE TIE€OMETPUYECKHE (QUIyphl, ONpeAeNsiTh UX B3aHUMHOE

pacrnoioxeHue, n300paxarb reoMeTpuueckue (GUrypbl, BRIIOIHATh YEPTEXKU MO YCIOBHUIO 3aauH.
W3MepATh NMHEWHBIE W YIJIOBBIE BEIMYMHBI. PemaTth 3a7auv Ha BBIYMCICHHUE JUIMH OTPE3KOB U
BEJIMYMH YIJIOB.



Jlenath rpyOyr0 OILIEHKY JHMHEHHBIX U YIJIOBBIX BEIUYHMH HPEAMETOB B PEAbHON KHU3HU,
pa3MepoB IPUPOJHBIX 00BEKTOB. Pasnnyars pazMepsl 3TUX 00BEKTOB IO NOPAJIKY BEIUYUHBL.

CTpouTh YepTEXKH K TEOMETPUYECKUM 33]1a4aM.

[Tonp30BaThCA MpU3HAKaMU PaBEHCTBA TPEYTOJIbHUKOB, MCIIOJIb30BaTh IPU3HAKU U CBOWCTBA
paBHOOEIPEHHBIX TPEYTOJIbHUKOB IIPHU PELICHUU 3a]1a4.

[IpoBOAUTE TOTHUECKUE PACCYKIAEHUS C UCIOIB30BAHUEM I'E€OMETPUUECKUX TEOPEM.

[Tonp30BaTbCsl TpPU3HAKAMM PABEHCTBA MPSIMOYTOJBHBIX TPEYTrOJbHHUKOB, CBOHCTBOM
MeAMaHbl, TMPOBEAEHHONM K THUIOTEHY3€ NPSIMOYIOJIBHOIO TPEYTrOJbHUKA, B  pEUICHUU
F€OMETPUYECKHX 3a/1a4.

Omnpenenaty mapajjeqbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOphle 00pa3yeT ¢ HUMH
cekymas. OnpenensiTe NapajiieIbHOCTh MPSIMBIX C MOMOIIBIO PaBEHCTBA PACCTOSHUN OT TOUEK
OJTHOM MPSIMOU 10 TOYEK APYrOU MPsSMOM.

Pematp 3aaum Ha KIeT4yaToi Oymare.

[IpoBOAUTH BBIYMCIEHUS U HAXOAUTHb UHCIOBBbIE U OYKBEHHbIE 3HAYEHHUS YIJIOB B
reOMETPUYECKUX 3a/ladyax C HUCIOIb30BAHUEM CYMMBbI YIJIOB TPEYTrOJIbHUKOB U MHOTOYTOJIbHUKOB,
CBOWCTB yTrjoB, 00pa3oBaHHBIX MPH MEPECEUEHUN JIBYX MapajjieNbHbIX MPSAMbIX ceKyiel. Pemarts
MPAKTHYECKUE 33]a41 Ha HAX0XKIEHUE YTJIOB.

Bnanets noHsATHEM reOMETPUUECKOro MecTa TOUEK. YMETh ONpPEeisITh OUCCEKTPUCY YyIia U
CEPEIMHHBIN MEPIEHIUKYJIIP K OTPE3KY KaK T€OMETPUYECKUE MECTa TOUEK.

@opMynUpOBaTh ONPEEICHUS OKPYXKHOCTHM M Kpyra, XOpAbl M JMaMeTpa OKPYXKHOCTH,
M0JIb30BAaThCS UX CBOMCTBAMHU. YMETh IPUMEHSTH 3TH CBOMCTBA IIPU PELICHUH 3a/1a4.

Bnanere moHsiTMEM ONMCAHHOM OKOJIO TPEYrOJbHHKA OKPYXHOCTH, YMETh HaXOJHUTh €€
ueHrtp. Ilonap3oBaThes akTaMu O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYroJbHHMKA MEpEeceKaroTcs B
OIHOM TOYKE, M O TOM, 4YTO CEPEIMHHbIE IEPHEHIUKYJIPBl K CTOPOHAM TpPEYroJbHUKA
IIEPECEKAIOTCS B OJHOM TOYKE.

Brnagerp moHATMEM  KacaTeIbHOM K  OKPYKHOCTH, IIOJIb30BaTbCs  TEOPEMOW O
MEPIEHANKYJIIPHOCTH KacaTENbHOM U painyca, POBEAEHHOIO K TOYKE KaCaHHUsL.

[Tonp30BaTbCsl  NPOCTEWIIMMH  TE€OMETPUUYECKMMH  HEPABEHCTBAMM, [OHHMMAaTb  HUX
MPAKTUYECKUN CMBICIL.

[IpoBOINTE OCHOBHBIE T€OMETPUUECKHE ITOCTPOECHUS ¢ TOMOIIBIO LIUPKYJIA U IMHEHKH.

K xoniy o0yuenus B 8 kiacce oOyuarommuiics MOIYYUT CIEIyIOUIME TpeaMETHbIE
pE3yNbTaThL:

PacnnoznaBaTh OCHOBHBIE BHAbBl YETBIPEXYTOJBHUKOB, HMX 3JIEMEHTHI, IOJb30BaThCSI HUX
CBOMCTBAaMU IIPU PELICHUH F€OMETPUYECKUX 3a]a4.

[IpuMeHsTh CBOWCTBA TOYKU MEpECEUeHUs] MEIUaH TPEYroybHUKA (LIEHTpa Macc) B PEeLICHUU
3azay.

BraneTts noHsTHEM CpenHEN JIMHUM TPEYTrOJIbHUKA U TPaIleliMy, IPUMEHATh UX CBOWCTBA MPU
pemieHMM reomerpudeckux 3anad. Ilomb3oBatbes  Teopemoit daneca M TeopeMoOM O
IIPOIIOPLMOHAIIBHBIX OTPE3KaX, IPUMEHATh UX JJI PELICHUS IPAKTUYECKUX 3a/a4.

[IpuMeHsTh IpU3HAKU 000U TPEYT OIbHUKOB B PELIEHUU T'€OMETPUYECKUX 3a1a4.

[Tonp3oBaThest Teopemoii [Tudaropa s perieHUs TCOMETPUIYSCKUX M TTPAKTUYSCKUX 3a]1a4.
CtpouTh MaTeMaTHUECKYI0 MOJEIb B MPAKTUYECKUX 3aJadyax, CAMOCTOSATEIBHO JeJlaTh YepTEX U
HaXOJUTh COOTBETCTBYIOIIUE JITTUHBI.

Bragets NOHATHAMU CHHYCAa, KOCHHYCa M TAaHI€HCA OCTPOro yIJla IpsAMOYTOJIBHOIO
TpeyroybHUKA. [10J1630BaThCS STUMH MOHATUAMU JJIs1 PELICHUS TPAKTUYECKHUX 3a/1a4.

Boruncnsath (pa3iudHbIMU CIIOCOOAMM) TIIOIIAL TPEYTOJbHUKA U TUIOIaAd MHOTOYTOJIBbHBIX
¢uryp (momp3ysch, TA€ HEOOXOAMMO, KaJIbKyIaTOpoMm). IIpUMEHATh TONydyeHHbIE yMEHHS B
MPAKTUYECKUX 3a/1a4ax.



Brnagetp NOHATUSMU BIMCAaHHOTO M LEHTPAJIbHOIO yria, HCIOJIb30BaTh TEOPEMBI O
BIMCAHHBIX yTJIaX, yriaxX MEXIy XOpAaMu (CEeKyIIMMH) U YIJie MEXY KacaTelIbHOW W XOPIOW MpH
pellIeHN TeOMETPHUUECKUX 3aau.

Brnanets moOHSTHEM ONHMCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSTh CBOMCTBA OIKMCAHHOTO
YeTHIPEXYTOJIbHUKA MPU PEIICHUH 3a]a4.

[IpumeHsATh MONy4YeHHBbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MAaTEeMaTHUYECKUE MOJAEIU JJis
3a/1a4y peasbHOW XKU3HU U MPOBOJUTH COOTBETCTBYIOIIME BHIUUCICHHS C IPUMEHEHUEM MOJT00US |
TPUTOHOMETPUH (TTOJB3YSCh, TJI€ HEOOXOAMMO, KAJIbKYJIITOPOM).

K koHmy oOydenuss B 9 kiacce oOy4aromuics TMOMYYUT CIEAYIONIHME TPEIMETHBIC
pe3yJbTaThl:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMHA OCTPBIX YTIIOB, HAXOAUTH C UX IMOMOIIBI0 Pa3IHYHbIC
AJIEMEHTHl TMPSIMOYTOJILHOTO TPEYrojbHUKa («peuieHue MPSMOYTOJIbHBIX TPEYTrOJbHUKOBY).
Haxonuts (¢ moMoIp0 KanbKyJIsTOPa) IJIMHBI U YTJIbI 111 HETaOIMYHBIX 3HAUYCHUH.

[Tonb3oBaThesl (hopMylaMu MPUBEIEHUS M OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM
JUISL HAXOXKJIEHUSI COOTHOILIEHUH MEXy TPUTOHOMETPUUYECKUMU BETUYMHAMMU.

Hcnonb30BaTh TEOpPEMBI CHHYCOB M KOCHMHYCOB JUUIl HaXOXIEHUS PA3JUUYHBIX 3JIEMEHTOB
TPEYroJIbHUKA («PEIICHUE TPEYTOJIbHUKOBY), IPUMEHSITh UX IPH PEIICHUH T€OMETPUUYECKUX 3a/1a4.

Brnanets monsTusiMu mpeoOpa3oBaHus MOA00Us, COOTBETCTBEHHBIX 3JIEMEHTOB IMOAOOHBIX
¢uryp. Ilonp30BaThCsi CBOMCTBaMH MOAOOUS MPOU3BOIBHBIX (PUTYP, YMETh BBIYUCIATH JIUHBI U
HAXOAUTH YIIIbl y momoOHbIX ¢(uryp. IIpuMeHsaTs cBoiicTBa MomoOHs B MPAKTUYECKHX 3aJauax.
YMeTh NpUBOIUTH TPUMEPHI TOJOOHBIX (PUTYp B OKPYKAIOLIEM MHUPE.

[Tonb3oBaThCA TEOpEMaMHM O MPOU3BEIEHUHM OTPE3KOB XOpA, O IMPOU3BEACHUH OTPE3KOB
CEKYILMX, O KBaIpaTe KacaTeJIbHOM.

[Tonp30BaTHCS BEKTOPAMH, TOHUMATh HX T€OMETPUUECKUI U (PU3UUECKUI CMBICH, IPUMEHSTh
WX B PCIICHUU TEOMETPUUECKHUX M (u3myeckux 3anad. [IpuMEHATH CKalIsIpHOE MPOHU3BEICHUE
BEKTOPOB Il HAXOXKIEHUS JUIMH U YTJIOB.

[Tonb3oBaTbCs METOAOM KOOpPAMHAT Ha IIJIOCKOCTH, NPUMEHATh €ro B PEHICHUH
FeOMETPUYECKUX M TPAKTUYECKUX 3a/1a4.

Brnanets MOHSATHSIMH TPaBUIBHOTO MHOTOYTOJIbHUKA, JJIMHBI OKPY)KHOCTH, JUIMHBI JTYTH
OKPYXXHOCTH W paJdaHHONH MEphl yrila, yYMETh BBIUMCIATH IUIOMIAJL Kpyra M €ro 4vacrei.
[TpuMeHATh TOTyYCHHBIC YMEHUS B TPAKTUYECKUX 3a/1a9ax.

HaxomuTh ocu (MM TIEHTPBI) CUMMETpUU (UTYp, TPUMEHSTH JBIKEHHS TUIOCKOCTH B
MPOCTEHINNX CIIydasiX.

[IpumeHsATh MONy4YeHHBIE 3HAHUS HA TMPAKTUKE — CTPOUTH MATEMATHYECKHUE MOJEIH JJIs
3aJa4 peajbHON )KM3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIYUCIECHUS C IPUMEHEHHEM Noao0us u
TPUTOHOMETPUYECKUX PYHKIMI (TIOJB3YSCh, e HE0OX0IUMO, KaJIbKYISITOPOM ).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIACC

KounuecTBo yacos JIEKTPOHHBIE
HaumeHoBanue pas3gesioB M TeM (uudposbie)
Ne ni/n HpOTpAMMEI Beero KOﬁHTpOJILHLIe HpﬁaKanecxne 06pa3oBaTEeIbHbIE
padoThI padoThI pecypes
) i cnttemsa, Hmepenme reoverpacesnx | 14 bubmiotexa  LIOK
' P P https://m.edsoo.ru/7f415e2e
BEITMYNH
bubmmoreka HOK
2 TpeyronbHuiH 22 ! https://m.edsoo.ru/7f415e2e
3 ITapannensHble MOpsiMble, CyMMa YIJIOB 14 1 bubnmumoteka HOK
TPEYroJbHUKA https://m.edsoo.ru/7f415e2e
4 OxpyxHOocTh M Kpyr. I'eomerpuueckue 14 1 bubnuoreka [HOK
MMOCTPOCHUS https://m.edsoo.ru/7f415e2e
. bubnmuotexa [HOK
> TosTopenue, 0bodmenne snanui 4 ! https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 0



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KNIACC

KounuecTBo yacos JIEKTPOHHBIE
HaunmenoBanue pa3aesoB " TeM (uudposbie)
Ne i/ S —— Beero KOﬁHTpOJILHLIe HpﬁaKaneCKne 0GpazoBATETbHbIC
padoThI padoThI pecype
, bubmuoteka LHOK
! HeTbIpexyronbHuiH 12 ! https://m.edsoo.ru/7f417e18
2 Eegll')leaHOHiifIif; 0 He3Ka>ZeO§ZM26HHZ 15 1 bubmorexa LOK
poTopH P » TR https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKHI
3 HHeOT(?Jf;{HKOBH; X;’;g:g HreonLHng: 0;11:‘;1 o 14 1 bubmiorexa LOK
pey Y P https://m.edsoo.ru/7f417e18
ITnomaan mogoOHBIX GUTyp
4 Teopema [Tudaropa u Hawama | o 1 bubnuotexa [HOK
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
VYriel B OKpyXHOCTH. BnucanHele u
5 OINMCAHHbBIE YEThIPEX YT OJIbHUKH. 13 1 bubnmoreka [HOK
Kacarenpubie K okpykHocTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEHN
. bubnmuoteka LHOK
6 [TosTopenue, obobmenue suanmii 4 ! https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6 0

10



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

KounuecTBo yacos JIeKTPOHHBIE
HaumeHoBaHuMe  pa3iejioB #H  TeM (uudposbie)
Ne i/ BpOrPaMMEI Beero KOﬁHTpOJILHLIe HpﬁaKaneCKne 0GpazoBaTETbHbIC
padoThI padoThI pecype
1 Tpuronomerpust. TeopeMbl KOCHHYCOB U 16 1 bu6mmoreka [HOK
CHHYCOB. PellieHne TpeyrojabHUKOB https://m.edsoo.ru/7f41al2c
9 [IpeoOpazoBanue nomobus. Merpuueckue 10 1 bubmmoreka [HOK
COOTHOIICHHSI B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bubmuoreka LHOK
3 Bexropet 12 . https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPAMHATHI Ha TIOCKOCTH 9 1 bubmorexa HOK
P pA https://m.edsoo.ru/7f41al2c
;| e woorowm. A | Bumorers 110K
py Stotiad pyra. https://m.edsoo.ru/7f41al2c
Brruucnenue niomaaen
6 JIBI>KEHUS TIIIOCKOCTH 6 bubmorexa LIOK
https://m.edsoo.ru/7f41al2c
7 [ToBTOpEHue, 06001IeHNE, CUCTEMATH3aIIH 7 2 bubmmoreka HOK
3HAHUH https://m.edsoo.ru/7f41al2c
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6 0
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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-METOINYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJISA YYEHUKA
* TI'eomerpus, 7-9 xmaccel/ ArtanacsH JI.C., byrtyzoB B.®., Kamomues C.b. u napyrue,
AxuuonepHoe ob1ectBo «M3natensctBo «IIpocBemenne

METOAUYECKHUE MATEPUAJIBI U1 YYUTEJISA
Harnsaasie mocobus ( TaGIHIIBI, CXEMBI, YePTEKHU, MOJIEIH T€OMETPUYECKUX QUTYD)

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
http://school-collection.edu.ru — komekius 00pa3oBaTEIbHBIX PECYPCOB;

InternetUrok.ru - Bumeo ypokw;

www.math-on-line.com-3anumarenpHas MaTEMaTHKA;

http://www.logpres.narod.ru — npuMeps! HHGOPMAITHOHHBIX TEXHOJIOTUH;
http://www.allmath.ru - Bcst matematuka;

http://mathem.h1.ru — maTematuka on-line;

http://www.exponenta.ru - 00pa30BaTeNbHBIN MaTeMaTHYeCKUN caiir;
«DNeKTPOHHAS onbmmorexka2000 1o MaTeMaTHKEY, CD-ROM:;
www.mathvaz.ru/index.php - Hocke YAUTEIIS MaTEeMaTHKH.
Djvu Document; Hamster Fress Arc

https://uchi.ru/
https://edu.1lsept.ru/ https://edu.skysmart.ru/ https://resh.edu.ru/ https://math-oge.sdamgia.ru/
https://edu.orb.r
MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
YUEBHOE OBOPYJIOBAHUE

MynbTUMENUNHBIA KOMIIBIOTEDP C IPOEKTOPOM U KOJIOHKAMHU
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