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IHHOACHUTEJIbHAS 3AIINCKA

I'eomerpus Kak OJMH M3 OCHOBHBIX Pa3/eiIOB LIKOJIBHOM MAaT€MAaTHKH, UMEIOIUN CBOEH
LelNbl0 O0ECHeunTh HU3yYeHUE CBOWCTB W pa3MepoB (GUTYp, UX OTHOILIEHUH M B3aHUMHOE
pacIOJIOKEHUE, ONUPAETCsl Ha JIOTMYECKYH0, JOKa3aTelbHyl0 JIMHHMIO. [leHHOCTh wu3ydeHus
reOMETPHH Ha YPOBHE OCHOBHOTO 00IEro oOpa3oBaHUS 3aKIIOYAETCS B TOM, YTO OOydaromuiucs
YUUTCS TMPOBOJAUTH JOKA3aTENbHbIE pPAaCCYXIEHUS, CTPOUTH JIOTUYECKHE YMO3aKJIIOUEHHUS,
JIOKa3blBaTh HCTUHHBIC YTBEPKIACHUS U CTPOUTh KOHTPHPUMEPBl K JIOKHBIM, IPOBOJIUTH
paccyXJeHusl «OT MPOTHUBHOT0», OTIMYATh CBOWCTBAa OT MPHU3HAKOB, (OPMYIUPOBATH OOpaTHBIE
YTBEPKACHHUSL.

Bropoii 1enpr0 U3ydeHHsl T€OMETPUU SIBIISETCS MCIOIB30BAHME €€ KaK MHCTPYMEHTa IIpU
pEelIeHUN KaK MaT€MaTUYEeCKUX, TaK U MPAKTHUYECKUX 3aa4, BCTPEYAIOLIUXCS B PEalbHOU JKU3HU.
OOyuvaromuiicss TOJDKEH HAYYHThCS OIpPENeINTh TeOMETPUYECKYIo (urypy, omucaTb CIOBaMU
TaHHBIA 4epTEX WM PUCYHOK, HANTH IUIOMIAlb 36MEIBHOTO y4acTKa, pacCUYUTaTh HEOOXOAMMYIO
JUITMHY ONTOBOJIOKOHHOTO Kabenst win TpeOyeMble pa3Mepbl Tapaka Ui aBTOMOOWIISA. DTOMY
COOTBETCTBYET BTOpasi, BBIYMCIUTENbHAs JIMHUA B HM3ydeHUM reomerpuu. llpu pemenun 3anau
MPAKTUYECKOT0 XapakTepa OOYyYaroIIUNCS yYUTCS CTPOUTH MATEMATHUECKHE MOJIEIH PeallbHBIX
KU3HEHHBIX CHUTYyallMil, IPOBOAUTH BBIYMCICHHS U OLICHUBATh aJICKBaTHOCTh IOJIyYEHHOTO
pe3yJibTarta.

KpaitHe BaXHO MOMYEPKUBATH CBS3H TE€OMETPHH C JPYTMMH YYEOHBIMH IpEeIMETaMH,
MOTHBHUPOBAThH UCIOJIB30BATh OMPEEICHUS T€OMETPUIECKUX GUTYpP U MOHITUM, IEMOHCTPUPOBATH
IIPUMEHEHHE MOJYYEHHBIX YMEHHUH B pU3UKE M TEXHUKE. DTH CBSI3U Hanbosee SpKo BUIHBI B TEMAX
«BekTopbl», «TpUTOHOMETPUYECKHE COOTHOLIECHHS», <«Merox koopauHaty u  «Teopema
[Tudaropax.

VYuebublii Kypc «l'eomMeTpus» BKJIIOYAET CIEAYIOUIME OCHOBHBIE pa3JeNibl COAEPIKaAHUS:
«I"'eomerpuueckue GpUrypsl U UX CBOMCTBa», «M3MepeHre reoMeTpUUECKUX BETHUUHY, «JeKapTOBbI
KOOpPJUHATHI Ha IJIOCKOCTNY, «BekTopbl», «/[Buxkenus miockocti», «IIpeodpasoBanus mogoous».

Ha usyuenue yuebnoro kypca «I'eomerpus» orBoautcsa 204 daca: B 7 kiacce — 68 vacoB (2
yaca B HeJeN0), B 8 kimacce — 68 yacoB (2 waca B Hemenio), B 9 kimacce — 68 yacoB (2 vaca B
HEJIEIIO).

COIEPKAHUE OBYYEHMUS
7 KJIACC

Havanpubpie mnonsitus reomerpuu. Touka, mpsimasi, OTpe3oK, Jyd. Yroia. Bunel yrios.
BepTukanbsable u cMexHBbIe YIibl. buccekrpuca yrina. Jlomanas, MmHoroyrossHuk. IlapannensHocts
U NEPIIEHUKYISIPHOCTD MPSIMBIX.

Cummetrpuunble ¢purypsl. OCHOBHBIE CBOICTBa oceBoi cummeTpuu. [Ipumepsl cuMMeTpun B
OKpY’KaroIlleM MHUpeE.

OCHOBHBIE TIOCTPOEHUS C IOMOIIBIO LUPKYJISA U JMHEHKH. TpeyronbHuk. Beicora, Mmennana,
OuccekTpuca, X CBOMCTBA.

PaBHOOEIpEHHBIN 1 PABHOCTOPOHHUN TPEYroJbHUKU. HepaBeHCTBO TpeyrojJbHHKA.

CoiicTBA W TIPU3HAKK PABHOOCAPEHHOTO  TpEyrosbHUKA. I[lpw3Haku  paBeHCTBA
TPEYTOJIbHUKOB.



CBolicTBa M NMPU3HAKYU MApAIIEIBHBIX NMPAMbIX. CymMMa yrioB TPEyrojbHUKA. BHEHNUE yIibl
TPEYTOJIbHUKA.

[IpssmoyronbHblii  TpeyrosibHUK. CBOMCTBO MeAMAaHbl MPSIMOYIOJBHOTO TPEYrOJbHUKA,
IPOBENEHHOW K THUNOTeHy3e. [Ipu3Hakum paBeHCTBA  IPAMOYTOJIBHBIX — TPEYrOJBHUKOB.
[IpssMOyTONIBHBIN TPEYTOIBHUK C YTI0M B 30°.

HepaBeHcTBa B reoMeTpuu: HEPAaBEHCTBO TPEYIOJbHHKA, HEPABEHCTBO O [UIMHE JIOMAaHOW,
TeopeMa o OOJIbIIEM yriie U O0NbIIeH CTOPOHE TpeyroyibHUKA. [lepneHuKyIsp 1 HaKJIOHHAS.

I'eomeTprueckoe MECTO TOUEK. buccekTpuca yriia u cepeJuHHbIN NEPIEHIUKYIAP K OTPE3KY
KaK F€OMETPUYECKHE MECTA TOYEK.

OKpy>KHOCTb U KpYT, XOpJla U IMaMETP, UX CBOWCTBA. B3auMHOE pacnoyiokeHne OKpYKHOCTH
u npsmoi. KacarenbHast U cekyias K oKpy>kHOCTH. OKpy>KHOCTb, BIIMCaHHas B yroj. Briucannas u
OIMCaHHasl OKPY>KHOCTH TPEYTOJIbHUKA.

8 KVIACC

Yersipéxyronpauku. llapamnenorpamm, ero mnpusHaku M cBoWcTBa. YacTHble ciydau
napajyuienorpaMmoB (IIPsIMOYTOJIBHUK, poMmO, KBajapar), MX MpHU3HAKU W CBoOiicTBa. Tpamenus,
paBHOOOKas Tpamenus, e€ CBOMCTBa U npu3Haku. [IpsmoyronbHas Tpanemus.

Meton ynBoenust menuanbl. LleHTpanbHas cummerpus. Teopema daneca u Teopema o
MIPONOPIIMOHATILHBIX OTPE3KaX.

Cpennue TMHAW TPEYTOJIBHUKA U Tpanenuu. LleHTp Macc TpeyrojapHHKa.

[Tonobue TpeyroabHUKOB, kKoddduuueHt mnomobus. IlpusHaku mogoOusi TPEyroibHUKOB.
[TpumeHeHne NoJ00HS MTPH PELLICHUH PAKTUYECKUX 3a/1a4.

CpoiicTBa Tuomazaei reomerpudeckux ¢uryp. Dopmynsl s TUIOMAANA TPEYroJbHHKA,
napajuiesorpamma, pom06a u Tpanenuu. OTHOIIEHUE TUTOMAAeH MOI00HBIX GUryp.

Beruucnenue miomanei TpeyrolbHUKOB U MHOTOYTOJIbHUKOB Ha KJIeT4aToi Oymare.

Teopema [Iudaropa. Ilpumenenne Teopemsl [Tudaropa npu pemeHnn NpaKTUYECKUX 3a1a4.

CuHyc, KOCHMHYC, TaHTE€HC OCTpPOTO yIJIla TIPSMOYTOJIBHOTO TpeyroiabHuKa. OCHOBHOE
TPUTOHOMETPUYECKOE TOKIAECTBO. Tpuronomerpudeckue GyHkiuu yrios B 30, 45 u 60°.

BrucanHble M LEHTpambHBIC YIIIBI, YIOJM MEXAY KacaTelbHOW M XOpHoil. YTIbl MEXIy
XOpJlaMH M CEeKYIIMMH. BriricaHHble U ONMCaHHbIE YeTHIPEXYroIbHUKH. B3anMHOe pacronoxeHue
IBYyX okpyxHocTeil. Kacanue okpyxHocTeit. OOuie kacaTeabHble K JBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tanresc yrioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
@opMyIIbI TPUBEACHUS.

Pemenue TpeyronpHuKoB. Teopema KOCMHYCOB U TeOpeEMa CUHYCOB. Perienne npakTuaeckux
3a]1a4 C UCII0JIb30BAaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[TpeobpazoBanne momodus. [lomobre COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 mpou3BeIEHUU OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEACHUU OTPE3KOB CEKYIIHX,
TEeopeMa O KBaJpaTe KacaTeIbHOMU.

Bexktop, nnuHa (MOAydb) BEKTOpA, COHANpPABICHHBIE BEKTOPHI, IPOTUBOIOJIOKHO
HalpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpalMyd Hal
BeKTOpaMH. Pa3iiojkeHue BEKTOpa MO JBYM HEKOJUIMHEapHbIM BekTopaM. KoopauHaTel BeKTOpa.
CkansipHO€ IPOU3BEIEHNE BEKTOPOB, IPUMEHEHUE JIUISl HAX0XKJIEHUS JIJIMH U yTJIOB.



JlexapToBBI KOOPJIMHATHI HA TUIOCKOCTH. Y PaBHEHUS MPAMON U OKPYKHOCTH B KOOpJIHMHATax,
MIEPECEUCHUE OKPYKHOCTEHN U MPAMBIX. METOJ KOOPAUHAT U €ro IPUMEHEHHE.

[IpaBuibHBIE MHOTOYTOJBHHUKHU. [[MHA OKpYyKHOCTH. ['pagycHas v paauaHHas Mmepa yria,
BBIYMCIICHHE JIUTMH AYT OKpyxHocTell. [lmomanp kpyra, cekTopa, CerMeHTa.

JIBM>KeHUsI MJIOCKOCTH M BHYTPEHHUE CUMMETpUU GUryp (3JeMeHTapHbIe MPEICTaBICHUS).
[TapannensHblii nepenoc. [1oBopoT.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA
«'EOMETPHS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHHUS TMporpamMmbl ydeOHOTo Kypca «l'eomeTpus»
XapaKTEePUIYIOTCS:

1) naTpuoTHyYecKoe BOCIIUTAHUE:

MIPOSIBIIEHUEM MHTEpeca K MPOIJIOMY U HACTOSALIEMY POCCUHCKON MaTeMaTHKH, IEHHOCTHBIM
OTHOIICHHUEM K JOCTHUKEHHSIM POCCUHCKUX MAT€MaTHKOB U POCCHMCKOW MaTeMaTUYeCKOM LIKOJbI,
K HUCIIOJIb30BAHUIO 3TUX JOCTHKEHUH B IPYTrUX HAayKaX U MPUKIATHBIX cepax;

2) rpa:kIaHCcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBHITIOJHCHHUIO OOS3aHHOCTEH TpaXIaHWHA H pEaH3allil ero Ipas,
MIpPE/ICTaBJICHHEM O MAaTeMAaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SIBICHUIA,
MpoLEeyp TPaKIAHCKOTO oOlecTBa (HalpuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKIECHUIO
ATUYECKUX MPOOJIeM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTIKEHUM HAyKH, OCO3HAHUEM
BOKHOCTH MOPAJTbHO-3THUECKUX MPUHIIUAIIOB B JIEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIMTAHME:

YCTAaHOBKOM Ha AaKTHUBHOE Yy4YyaCTHE B PEUICHUHM MPAKTUYECKHX 3aJady MaTeMaTH4YeCKOU
HaIpaBJIEHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTHMYECKOro OOpa30BaHUs HAa MPOTSHKEHHH BCEH
KU3HH JUISI YCTIEIIHON MPOodeCCHOHATBHON ACATEIHPHOCTH U PAa3BUTHEM HEOOXOIMMBIX YMEHHH,
OCO3HAaHHBIM BHIOOPOM M MOCTPOCHHEM WHAMBHAYaIbHON TPACKTOPUU 0Opa30BaHUS U KHUIHEHHBIX
TJTAHOB € YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCKoe BOCMIUTAHME:

CIIOCOOHOCTBIO K DMOIIMOHAIIBHOMY W JCTETHYECKOMY BOCHPHATHIO MaTEMaTHYECKHUX
O00BEKTOB, 3a/la4, PEUICHHUH, pacCyKIeHUH, YMEHUIO BUJETh MAaTEeMaTHUYECKUE 3aKOHOMEPHOCTU B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSA:

OpUCHTAIIMEH B JESITEIILHOCTH HAa COBPEMEHHYIO CHCTEMY HAayYHBIX MPEICTaBICHHH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS YEJIOBEKa, MPUPOABlI U OOIIECTBA, MOHUMAaHUEM
MaTEeMaTHYeCKOH HayKd Kak CQepbl YelOBEYECKOW MAESITeTbHOCTH, OSTamoB € pa3BUTUS U
3HAYMMOCTHU JIJISl PA3BUTUS IUBUJIN3AINH, OBIAJCHUEM S3BIKOM MATEeMAaTHKU U MAaTeMaTHYECKOU
KyJIbTypOH KaK CpEICTBOM TIO3HAHHWS MHpaA, OBJIAJCHUEM TMPOCTECHIIMMH  HaBBIKAMHU
HCCIIE0BATENbCKOM JIeATENbHOCTH;

6) pusnueckoe BocnuTanue, popMupoBaHHe KYJIbTYPbI 310POBbS M 3MOIHOHAJIBHOIO
0J1aronoJryyus:

TOTOBHOCTHIO MPUMEHATh MaTeMaTHUECKUE 3HAHHUS B MHTEPECax CBOETO 37J0POBbS, BEACHUS
3I0pOBOTO 00pasa >XU3HHU (30pOBOE NMHUTAHHE, COATAHCUPOBAHHBIA PEXHUM 3aHITUA M OTHABIXA,



perynspHas (u3nueckas aKTHBHOCTH), CHOPMHUPOBAHHOCTBIO HaBBIKA pe(ICKCHH, MPU3HAHHEM
CBOETO IpaBa Ha OMIMOKY M TAKOTO ke MpaBa APYroro 4eaoBeKa;

7) 3K010THYECKOEe BOCTIUTAHHE:

OpUEHTAllel Ha NMPUMEHEHHE MaTeMaTH4eCKHX 3HaHWM IS peuieHus 3ajad B 00JacTu
COXPAHHOCTH OKpY’Kalollel Cpeapl, IUIAaHUPOBAHHS TOCTYIIKOB M OIEHKH HUX BO3MOMXHBIX
MOCIIEACTBUM ISl OKPYXKAIOIIEH Cpenbl, OCO3HAHHEM TJI00ATBLHOTO XapaKTepa 3KOJOTHYECKUX
npoOJIeM U IyTeH UX perieHus;

8) apanTanus K U3MEHSAIOIMMCS YCJIOBUSIM COIUAIbHON U IPUPOIHOI Cpeabl:

TOTOBHOCTBIO K JICUCTBUSAM B YCIIOBUSIX HEOIMPEIEIEHHOCTH, IMOBBIIICHUIO YPOBHS CBOEH
KOMITETEHTHOCTH 4Yepe3 MPAKTUYECKYIO ACSITENLHOCTh, B TOM YHCJIE YMEHUE YYUTHCA Yy IPYTHX
Moael, TpuoOpeTaTh B COBMECTHOW JNEATEIHHOCTH HOBBIC 3HAHUS, HABBIKM W KOMIICTECHIIUU W3
OTIbITA JIPYTHX;

HE00X0IUMOCTbIO B ()OPMUPOBAHWU HOBBIX 3HAHHI, B TOM 4YHcie (GopMynHpoBaTh UICH,
MOHATHSI, TUTIOTE3bl 00 OOBEKTAaX W SBJIICHUSAX, B TOM YHCJIC paHee HEM3BECTHBIX, OCO3HABATh
JNeUIUTHI COOCTBEHHBIX 3HAHUI M KOMITETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYallMIO, BOCIPUHUMATh CTPECCOBYIO CHUTYAIIHIO
KaK BBbI30B, TPEOYIOLUUN KOHTPMEp, KOPPEKTHUPOBATh MNPUHHMAEMble pEIIeHHUs M JeUCTBUA,
(GhopMyInHUpOBaTh U OLIEHUBATH PUCKHU U MOCIEICTBUSA, POPMUPOBATH OTIBIT.

METANIPEAMETHBIE PE3YJIbTATbBI
ITo3naBaTenbHBbIC YHHBEPCAJbHbIC YUeOHbIC e CTBHUS

Ba3oBble Joruueckue aeiicTBUA:

L BBIABIIATD H XapaKTepI/ISOBaTI) CYHIGCTBGHHI)IG HpI/ISHaKI/I MAaTEMATHYCCKUX O6T)CKTOB,
MOHATHIA, OTHOUICHHH MEXAY NOHATUSIMH, (DOPMYIHpOBaATH OIpEAeTCHHUs TOHSATHH,
yCTaHABIMBATh CYIIECTBEHHBIA MPH3HAK KIACCU(PUKALMU, OCHOBAHUS Al 0000IIeHUs U
CpaBHEHMUS, KPUTEPHUH IPOBOANMOIO aHaJIN3a,

® BOCIOPUHHMMATH, (HOPMYITHpPOBATh M TNPeOOPA30OBBIBATH CYKICHUS: YTBEPIUTENbHBIE U
OTpI/IIIaTCJ'IBHI)Ie, CANHNUYHBIC, YaCTHBIC 1 06HII/I€, yCJ'IOBHBIG;

® BBIBISATH MAaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTHUBOpeuHs B (hakTax,
JaHHBIX, Ha6.]'HO)IeHI/I${X 158 YTBep)K)IeHI/ISIX, npegmaraTL KpI/ITepI/II/I IJIs1  BBIABJICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

L] J€JIaTb BBIBOJbI C HCIIOJIB30BAHHMEM 3aKOHOB JIOT'HMKH, )IeJIyKTI/IBHI)IX U HWHAYKTHUBHBIX
YMO3aKJIIOU€HHUM, YMO3aKJIFOUEHU 110 aHAJTIOTUH;

e pa3buparh J0Ka3aTeNIbCTBA MATEMAaTHYECKUX YTBEPXKIACHHH (TpsSMble U OT IPOTHUBHOIO),
MPOBOANTh CaMOCTOSITENIbHO HECIOKHBIE J[OKa3aTeNbCTBA MaTeMaTHYeCKHX (DaKTOB,
BBICTpAanWBaTh apryMEHTAIMIO, TMPUBOAWTH MPUMEPHI U KOHTPIPUMEPHI, OOOCHOBBLIBATH
COOCTBEHHBIE PACCYKJICHHUS;

e BBIOMpATH CIIOCO0 pereHus yaeOHol 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BBIOMPATh HAMOOJIEE TOIXOAIINN C YIETOM CaMOCTOSTEIIBHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarejabLcKue NeicTBUA .

® JCIOJIb30BaTh BOIPOCH KaK MCCIEIOBATEIHCKUM HHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BOIIPOCHI, (UKCUPYIOIIHE MPOTHUBOPEUHE, MPOOJIEMYy, CaMOCTOSTEIHLHO YCTaHaBIIUBATh
HCKOMOE U JaHHOE, (POPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH CBOIO MO3UIIHIO, MHECHHE;



MPOBOAWTh IO CAMOCTOSTEIBHO COCTABICHHOMY IUIAHY HECIIOXKHBIH OJKCIIEPUMEHT,
HEOOJIBIIIOE MCCIIEIOBAHUE 0 YCTAHOBJICHUIO OCOOCHHOCTEW MaTeMaTHYeCKOTO OOBEKTa,
3aBUCHMOCTEH 0OBEKTOB MEX Iy COOOI;

CaMOCTOSITEIILHO (HOPMYJIHMPOBaTh 00OOINEHUsS M BBIBOJBI IO Pe3yjbTaTaM IMPOBEAEHHOTO
HAOJIIOJICHUS, HWCCIICIOBAaHUS, OIICHUBATH JOCTOBEPHOCTH IIOJYYEHHBIX PE3yJIbTaTOB,
BBIBOZOB 1 0000ILEHNIH;

MIPOTHO3MPOBATh BO3MOXKHOE Pa3BHUTHE IPOIECCa, a TAK)KE BBIABUTATH IPEIIOI0KEHUS O
€r0 Pa3BUTHH B HOBBIX yCIIOBHSX.

Pa6ora ¢ nundopmanmeii:

BBISIBIIATH HEJJOCTATOYHOCTh M M30BITOYHOCTh MH(OPMAIMH, JaHHBIX, HEOOXOIUMBIX IS
pelIeHus 3a/1a49u;

BBIOMpPATh, aHATU3UPOBATh, CHUCTEMATHU3UPOBAaTh M HWHTEPIPETHPOBATH HH(POPMALIUIO
Pa3IUYHBIX BUAOB U (POPM IPE/ICTABICHNUS;

BbIOMpaTh (OpMy TpeACTaBICHUS WHPOPMALWU M WUTIOCTPUPOBATH pEIIaeMble 3a1aqd
CXeMaMHU, arpaMMaMH, HHOH IpaduKoil U UX KOMOMHAIMSIMU;

OLICHMBATh HAI&KHOCTh MH(POPMAIMU IO KPUTEPHUSAM, INPEIUIOKEHHBIM YYHUTEIEM WU
cOpMyIHPOBAHHBIM CAMOCTOSTEIBHO.

KOMMyHI/IKaTI/IBHLIe YHUBEpPCAJIbHBIC y'leﬁﬂble JelCTBHUA:

BOCIIPUHUMATh U (OPMYJIHPOBATH CYKACHHS B COOTBETCTBUH C YCIOBHSAMH M IIEISIMU
o0IIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXATh CBOIO TOUYKY 3PEHUS B YCTHBIX M MAChMEHHBIX
TEKCTaX, /1aBaTh IOSICHEHUS 0 XOJy PEUICHHs 3aJadd, KOMMEHTHPOBATh IOJy4EHHBIN
pe3yibTar;

B X0ze OOCYXKIEHHUsS 3a/laBaTh BOIMPOCHI 1O CYIIECTBY OOCYKIA€MOW TEeMBbI, MPOOIEMBI,
pemaeMoi 3ajauyy, BBICKA3bIBaTh MJIEH, HAllEJIEHHBbIE HAa TOUCK PELIeHHs, COMOCTaBIAThH
CBOU CYXJICHUS C CYKIEHHUSIMH IPYTUX YYaCTHHKOB THaiiora, OOHApYKUBATh pa3inyle U
CXOJICTBO TIO3WIIMH, B KOpPpeKTHOW Qopme dopMymupoBaTh pa3HOTIACHs, CBOHU
BO3PAKCHHS,

MPEJCTaBIATh PE3yNbTaThl PEIICHUs 3aadd, JKCIIEPUMEHTA, HCCIEIOBAHUSA, MPOCKTa,
CaMOCTOSITENIHO BbIOHMpaTh (hopMaT BBICTYIUIEHHS C Y4ETOM 3ajgad IMpe3eHTaluu U
0cOOEHHOCTEH ayTUTOPUH;

MOHMMAaTh U HUCIMOJIb30BaTh MPEUMYILECTBA KOMAHAHOM W MHIMBUAYAJIBbHOW pabOTHI MpU
peleHnH y4eOHbIX MaTeMaTUYeCKHUX 3a7ay;

NPUHUMATh 1IeJIb COBMECTHOM JEATENIbHOCTH, IUIAHUPOBATh OPTraHU3aIMI0 COBMECTHOU
paboThl, pacnpenensaTb BUIAbI padoT, JOrOBapHUBATHCS, O0OCYXIaTh MPOLECC M PE3ysbTaT
paboThl, 00001IaTh MHEHHSI HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B I'PYMIOBBIX (Gopmax paboTsl (0OCYykAeHUs, OOMEH MHEHUSMH, MO3TOBbIE
IITYPMBI ¥ IPYTHE), BBIIOJIHATH CBOIO YacTh PaOOTHI M KOOPAMHUPOBATH CBOM JCHUCTBUS C
JAPYTUMH YJIeHAMHU KOMaHJbI, OLIEHWBAaTh KauyeCTBO CBOETO BKJaJa B OOLIMI MPOAYKT MO
KpUTEpHsIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHble YHHBepcAJIbHbIE YUeOHbIE eiiCTBUS

Camoopranmu3anmus:



® CaMOCTOSITEIHPHO COCTABJIATH IUIAH, aJITOPUTM pPEIICHHs 3a7a4u (UJIU €ro 4acTh), BHIOMPATh
croco0 pemeHus ¢ Y4E€TOM HMMEIONMUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTHUPOBATh BAPUAHTHI PEIICHUN ¢ Y4€TOM HOBOM MH(MOpPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAIbHBII HHTEJLJIEKT:

® BJIAQNETh CIIOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJISA MpoIlecca M pe3ysibTara pericHUs
MaTeMaTHUYECKOM 3a1a4u;

® [IPEABHUJECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh NpPH PEIICHUU 3aJa4d, BHOCHUTH
KOPPEKTHBBI B JEATEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, HAWJIEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

® OLECHHUBAaTh COOTBETCTBUE pE3yJIbTaTa JESATEIBHOCTH ITOCTABICHHOM LIEIIM U YCJIOBUSIM,
OOBSCHITh MPUYHUHBI JOCTHKCHUSI WM HEJIOCTHIKCHUS 117U, HAXOIUTh OIMMUOKY, JaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIbTATbBI

K konmy oOyuenus B 7 KkJjacce oOydamIIMiics MOMYyYUT CICAYIOLIUE MPEAMETHBIC
pe3yJIbTaThl:

Pacro3naBaTth  M3ydeHHBIE TEOMETpUYECKHE (QUTYPBI, ONPENeIsITh HMX  B3aUMHOC
pacnojoxkeHue, u300paxkaTb reOMEeTpUIecKre (PUTyphl, BBHIOTHATH YEPTEKU MO YCIOBUIO 3aauH.
W3mepsaTh nuHEHHbIE U YIIOBbIE BEIWYMHBL. Pemarh 3ajauum Ha BBIYMCIEHUE JUIMH OTPE3KOB U
BEJIMYUH YIJIOB.

Jlenath TpyOyl0 OIEHKY JIMHEHHBIX M YIJIOBBIX BEIWUYHH MPEIMETOB B PEATHHOM KU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznuuarh pasmMepbl 3TUX OOBEKTOB IO MOPSIIKY BETHUHHBI.

CTpouTh 4epTekKHU K TEOMETPUUECKUM 3a7auaM.

[Tonp30BaTbCs MPU3HAKAMU PABEHCTBA TPEYTOJIBLHUKOB, UCIIOJIB30BATh MPU3HAKUA U CBOMCTBA
PaBHOOEAPEHHBIX TPEYTOJILHUKOB IPU PEIICHUH 3a/1a4.

[IpoBOAUTH TOTMUECKHUE PACCYKIECHUS C UCIOJIBb30BAHUEM T'€OMETPUUECKUX TEOPEM.

[lonp30BaTbcsi TpHU3HAKAMM PABEHCTBA MPSIMOYTOJBHBIX TPEYrOJbHUKOB, CBOHCTBOM
MEJWaHbl, TPOBEACHHOW K THUIIOTEHY3€ TMPSMOYTrOJILHOTO TPEYroJbHUKA, B  PEIICHHUH
reOMEeTPUUYECKUX 3ajau.

OnpenensTh MapajieNbHOCTh MPSAMBIX C MOMOIIBIO YTJIOB, KOTOpble 00pa3yeT ¢ HUMHU
cexkymas. OnpenensTe NapajuieIbHOCTh MPSMBIX C MOMOIIBIO PaBEHCTBA PACCTOSHHUI OT TOYEK
OJIHOM IIPSIMOM J10 TOYEK JIPYroil MpsIMOM.

Pemars 3a1aun Ha kieTyaToit Oymare.

[IpoBOANTh BBHIUKCICHHUS W HAXOMUTh YHCIOBbIe M OYKBEHHbIE 3HAYEHHUS VIJOB B
F€OMETPUYECKHUX 337a4axX C UCIOJIb30BAHHEM CYMMBI YIJIOB TPEYTOJbHUKOB U MHOTOYTOJIBHUKOB,
CBOWCTB yIiioB, 00pa30BaHHBIX MPU MEPECEUCHUN ABYX MapaUICIbHBIX MPSMBIX CeKyiel. PemaTh
MIPaKTUYECKHE 3a/1a4l Ha HAaXOXJIEHHUE YTJIOB.

Brnaners noHsTHEM T€OMETPUYECKOTO0 MECTa TOUYEK. YMETh ONpEAeNsaTh OMCCEKTPUCY yIia U
CepeIMHHBIN MEPIEHINKYIISIP K OTPE3KY KaK FT€OMETPUUYECKHE MECTA TOUEK.

@opMynHpOBaTh OMPENETICHUsI OKPYXHOCTH M Kpyra, XOpAbl U JAHAMETpa OKPY>KHOCTH,
MOJIb30BATHCSI UX CBOMCTBAMU. Y METh IPUMEHSITH 3T CBOMCTBA MPU PEIICHUH 3aa4.

BrageTte moOHATHMEM ONHMCAHHOW OKOJIO TPEYTrOJbHUKA OKPYKHOCTH, YMETh HAaxOJIWUTh €€
uentp. [lonb3oBarbes (hakTamMu O TOM, YTO OMCCEKTPUCHI YIIIOB TPEYrOJbHUKA MEPECEKAIOTCS B
OJIHOM TOYKE, MU O TOM, UYTO CEpPEAMHHBbIE NEPHEHAMKYJISIPbl K CTOPOHAM TPEYTrOoJIbHUKA
MEePECEKAIOTCsl B OJJHOM TOUKE.



Bnagerp moHsAITHEM — KacaTelbHOM K  OKPY)KHOCTH, MOJIb30BAThCA  TEOPEMOM O
MEePIEHUKYISIPHOCTH KacaTelbHOM U pajinyca, MPOBEAEHHOTO K TOUKE KaCaHHUSI.

[losnb30BaTbcd  MPOCTEHIIMMH  T€OMETPUYECKMMHU  HEPABEHCTBAMM, IIOHUMAaThb  UX
MPAKTUYECKHUI CMBICIL.

[IpoBOANTH OCHOBHBIE T€OMETPUYECKHUE MTOCTPOCHUS C TOMOIIBIO0 HUPKYJIIS U JIMHEHKU.

K xonmy oOyuenns B 8 Kkilacce oOOy4aromIMHCS TMOJNYYUT CIEAYIOUIME IPEAMETHBIC
pe3yJIbTaThl:

Pacrio3naBaTh OCHOBHBIE BHJBI UYETHIPEXYTOJBLHUKOB, HX JJEMEHTBHI, IOJIb30BaThCS UX
CBOMCTBaMHU IMPH PELICHUH F€OMETPUUYECKUX 3aau.

[IpuMeHsTh CBOICTBA TOUKH NEPECEUEHUS] MEaH TPEYrOJIbHUKA (LIEHTPA Macc) B pELICHUU
3azad.

Brnagets noHsiTueM cpeHe IMHUU TPEYroJIbHUKA U TPANelu, IPUMEHSITh UX CBOMCTBA MpHU
peumieHnn reomeTpuyeckux 3amad. [lomb3oBatbest  Teopemoit  dajeca U TeopeMod O
[IPOINOPLIMOHANIBHBIX OTPE3KAX, IPUMEHATh UX I PELIEHUS IPAKTUUECKUX 3a]a4.

[TpuMeHsATh MPU3HAKH MTOIO0US TPEYTOJIBHUKOB B PEIICHUH TEOMETPUICCKUX 3a]1a4.

[Tonb3oBatbes Teopemoit [udaropa g pemieHus TeOMETPUUYECKUX U MPAKTUYECKUX 3a/1a4.
CtpouTh MaTeMaTH4eCcKyl0 MOJEIb B MPAKTHUYECKUX 3a/ladaX, CAMOCTOATEIbHO JeNaTh YepTExX U
HaXOJUTh COOTBETCTBYIOLIUE JITTHHBIL.

Bnagerp mNOHATHSAMM CHHYca, KOCHMHYCAa M TaHI'€HCAa OCTpPOro yrjia MpsSMOYIOJIbHOIO
TpeyrojabHuKa. [101p30BaThCS 3TUMU MOHITUSAMH ISl PEIICHUS TPAKTUUYECKUX 3a/1au.

Boruncnsate (pa3nuyHeiMU crioco0aMu) IJI0M[aab TPEYroJbHUKA U TUIOMIAJM MHOTOYTOJIBHBIX
¢uryp (mone3ysch, rie HEOOXOAWMO, KalbKyIsITOpoM). [IpUMEHSTh MONy4YEeHHbIE YMEHHS B
MPaKTUYECKUX 3ajjauax.

Bnagerp NOHATUSMU BIUCAaHHOTO M LEHTPAJIBHOTO YIJIAa, HCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YTiaX, Yriax MeXIy XOpAaMu (CeKYIIMMH) U yIiie MeXIy KacaTelbHON U XOpJ0U Mpu
pELIEHNN T€OMETPUUYECKUX 3a/1a4.

Bnagerp NOHSATHEM ONMCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSITh CBOWCTBA OMUCAHHOIO
YeThIPEXYTOJIbHUKA [P PEIICHUHU 3a]1a4.

[IpuMeHATh MOJyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTE€MaTUYeCKHEe MOJEIN AJis
3aJa4 peaylbHOM *KM3HHU U MPOBOAUTH COOTBETCTBYIOIINE BBIYMCICHUS C MPUMEHEHHEM MOJ00Us U
TPUTOHOMETPHH (I10JIb3YSACH, TJI€ HEOOXOAUMO, KAIbKYISITOPOM).

K xonmy oOydyeHuss B 9 KJjacce OOydYalOIMMICS TOMYYUT CIEAYIOIHUE TMPEAMETHBIC
pE3yJIBTaThI:

3HaTh TPUTOHOMETpHUUYECKUE QYHKIIMH OCTPHIX YIJIOB, HAXOAUTH C UX MOMOIIBIO0 PA3IUYHBIC
AJIEMEHTHl MPSAMOYTOJIbHOTO TPEYTrONbHHKA («pELIeHHE MPSIMOYTOJNbHBIX TPEYrOJIbHUKOBY).
HaxomuTs (¢ HOMONIbIO KaNbKYJSTOPA) JUTMHBI M YIJIbI ISl HETAOJIMYHBIX 3HAYEHHH.

[Tonb3oBatbest hopmynamu MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPHUYECKHM TOXKIECTBOM
JUTSL HAXOXIAEHUS! COOTHOIIEHUI MEX1y TPUTOHOMETPUUECKUMH BETUUMHAMM.

Hcnonb30BaTh TEOpEeMbl CHHYCOB UM KOCHHYCOB JUISl HAXOXKJEHHUS PA3JIMYHBIX 3JIEMEHTOB
TpEeYrojbHUKa («peleHne TPEyroJIbHUKOBY), IPUMEHSTh UX MPU PELICHUN FT€OMETPUUECKUX 3a/1au.

Brnanets moHATHAMHU NpeoOpa3oBaHMsS MOJOOMS, COOTBETCTBEHHBIX JJIEMEHTOB IOJIOOHBIX
¢uryp. [lonb3oBaTbest CBOMCTBAMU MOA00MST MPOU3BOIBHBIX (PUTYp, YMETh BBIUUCIATH JTHHBI U
HaXOJUTh yIJbl y MOJ00HBIX ¢uryp. IlpuMeHsTh cBOHCTBa MoA0OMs B MPaKTUYECKUX 3a7ayax.
YMeTh NpUBOAUTH MIPUMEPHI MOJAOOHBIX (PUTYp B OKPYKAIOIIEM MHUPE.

Ilonb30BaTbed TeOpeMamMM O IPOU3BEACHHUU OTPE3KOB XOpI, O IMPOU3BEACHHUU OTPE3KOB
CEKYILUX, O KBaJpaTe KacaTeJIbHOM.



[Tonp30BaThbcs BEKTOpaMH, TOHUMATh UX T€OMETPUUECKUI U PU3HUECKUIT CMBICT, TPUMEHSATh
UX B PEUICHUU T'€OMETPHUYECKUMX M (QHU3MUeCKuX 3anad. [IpUMEHSATh CKalspHOE MPOU3BEICHHE
BEKTOPOB JUIsl HAXO0XICHUS JJIUH U YIJIOB.

Ilosnp30BaTbcs METOAOM KOOpAMHAT Ha IUIOCKOCTH, IIPUMEHATh €ro B PEIICHUHU
TFE€OMETPUUYECKUX U MPAKTUYECKUX 3a/1ay.

Biagers NOHATUSMM IPaBUIBHOIO MHOTOYIOJIBHUKA, JJIMHBI OKPYXKHOCTH, [UIMHBI IyT'd
OKPY)KHOCTH M DPAJMAaHHOM MeEphl YINIa, yYMEThb BBIYMCIATH IUIOIIAAb Kpyra M €ro 4YacTew.
IIpuMEHSTH ONTY4YEHHBIE YMEHUS B IIPAKTHYECKUX 3a1a4ax.

Haxomute ocu (WM LEHTPBI) CUMMETPUM (QUIYp, NPUMEHATh JABMXKEHMs IIOCKOCTU B
MIPOCTEUIINX CIIyYasiX.

IIpuMEHATH MOJydYEHHBIE 3HAHUSA HA IIPAKTUKE — CTPOUTh MAaTE€MaTUYECKHE MOJEIU JIs
3aJa4 peaJlbHOM *KM3HU U NPOBOJAUTH COOTBETCTBYIOIINE BBIYMCICHUS C IPUMEHEHHEM IOJ00US U
TPUTOHOMETPUYECKHX (PYHKIHH (IIOJ.B3YSCh, T HEOOXOUMO, KaJIbKYISITOPOM).

TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
HaumenoBanue KosmnuectBo
JyekTpoHHbIe (U(PPOBLIE)
Nen/m | pa3menoB u Tem 4acoB
o0pa3oBaTe/ibHbIE PECYPChI
IporpamMmmalI Bcero
[Ipocreiimue
L et bk
' https://m.edsoo.ru/7f415e2e
Nsmepenue

TCOMETPHUICCKUX BCIIUINH

bu6mmoreka [IOK

5 T 22
PeYroibHUKH https://m.edsoo.ru/7f415e2e

[TapannensHble IpsSMBIE,

3 A VETOB 14 bubmuoreka [JOK
CYMMA YIIO https://m.edsoo.ru/7f415e2e
TPEYTrOJIbHUKA
4 ?KPLZX;HZCLITL :HKP r 14 bubmuoreka [JOK
comeTpureciie https://m.edsoo.ru/7f415e2e
IIOCTPOEHUS

[ToBTOpeHue, 06001IeHNE bubnnoreka [JOK
3HAHHI https://m.edsoo.ru/7f415e2e

OBIIEE KOJIMYECTBO YACOB
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8 KVIACC

KoanuectBo
Ne HaumeHoBaHue pa3ieioB YACOR dyeKkTpoHHbIE (LM POBbLIE)
n/n U TeM MPOrpamMmbl oOpa3oBaTe/ibHbIE pecypchl
Bcero
. bu6nmoreka [IOK
. HeTbIpExyrob ik 12 https://m.edsoo.ru/7f417e18
Teopema daneca u TeopemMa
5 O IIPOITOPLHOHATIBHBIX 15 bubnmoreka [JOK
OTpe3Kax, MOJ00HbIC https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKU
[Inomanes. Haxoxnenue
3 IJTONIAJEH TPEYTOJIbHUKOB U 14 bubmuorexa [HOK
MHOT'OYTOJIbHBIX (QUTYP. https://m.edsoo.ru/7f417e18
[Tnomaau nogo6HbIX GUryp
4 Teopema [Tudaropa n 10 bubnmoreka [JOK
Hayvaja TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
VYTIbl B OKPYKHOCTH.
Brnucannble 1 onrcaHHbIe
5 YETBIPEXYTOJIbHUKU. 13 bubnmnorexka HOK
KacatemnbHbie K https://m.edsoo.ru/7f417e18
okpyxkHocTH. Kacanue
OKPY>KHOCTEHN
5 [ToBTOpenue, 06061IeHNE 4 bu6nuoreka [IOK
3HAHUH https://m.edsoo.ru/7f417e18
OBHIEE KOJIMYECTBO YACOB 68
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9 KUIACC

HaumenoBanue KoauuecTtBo
JuaexkTpoHHbIe (HU(pOBbHIE)
Nenn/m | paspgesnioB u Tem 4acos
o0pa3oBaTe/ibHbIE PeCypPChl
MpPOrpaMmMbl Bcero
Tpuronomerpusi.
1 Teopembl KOCHHYCOB U 16 bubmuorexka [JOK
CHHYCOB. Pemcaue https://m.edsoo.ru/7f41al2c
TPEYrOJIbHUKOB
[IpeobpazoBanue
5 noao0us. Merpuieckue 10 bu6mmoreka [JOK
COOTHOILICHHS B https://m.edsoo.ru/7f41al2c
OKPYKHOCTH
bu6mmoreka [IOK
3 Bextopet 12 https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPIUHATHI 9 bubnuorexa [JOK
Ha IUIOCKOCTH https://m.edsoo.ru/7f41al2c
IIpaBunbHBIE
MHOT'OYTOJIbHUKH. J[;TnHa
5 oxpymf;)cm " HJ'IOfI[IaJIB 8 Bubmiorexa LIOK
https://m.edsoo.ru/7f41al2c
Kpyra. Beraucienue
Iomaaei
6 JIBMO>KEHUS TIIOCKOCTH 6 bubmorexa LIOK
https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 06001IEHNE, 7 bu6mmoreka [IOK
CHCTEMATH3aLHs 3HAHWI https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB 68
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YUYEBHO-METOANYECKOE OBECIHEYEHUE OBPA30OBATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

* ['eometpus, 9 xnacc/ Mepsnsik A.I'., [Tomonckuii B.b., Axup M.C.; mon penakmueit
[Tononsckoro B.E., O0OuiecTBo ¢ OrpaHMYE€HHON OTBETCTBEHHOCTBIO M3/1aTENbCKUM LIEHTP
«BEHTAHA-T'PA®y; Akimmoneproe obmectBo «M3naTenbetBo «IIpocBerieHuey

* ['eomerpus, 8 kiacc/ Mepsisik A.L'., [lononckuii B.b., Sxup M.C.; nox penakuueit
[Togonbsckoro B.E., O0miecTBO ¢ OrpaHM4YeHHONW OTBETCTBEHHOCTHIO M31aTenbCKuii IEHTP
«BEHTAHA-I'PA®»; AxunonepHoe obmectBo «M3narenscto «IIpocBeienue»

* ['eometpus, 7-9 knaccwl/ Atanacss JI.C., byry3os B.®., Kagomiies C.b. u npyrue,
Axuunonepnoe obmectBo «M3narensctBo «lIpocBemenner»

METOANYECKHUE MATEPHUAJIBI IJIs1 YYUTEJIA

METOJIMYECKHUE TOCOOUs K yueOHMKaM

eometpus, 9 kiacc/ Mepsnsik A.I'., [Tonmonckuii B.b., Axup M.C.; mox penakmuei
[Tononsckoro B.E., O0uiecTBo ¢ 0OrpaHMYeHHON OTBETCTBEHHOCTbIO M3naTenbckuii neHTp
«BEHTAHA-T'PA®y»; AkimmonepHoe obmiectBo «M3naTenbetBo «IIpocBerieHuey

* ['eomerpus, 8 kiacc/ Mepsmsak A.I'., [Tononckwuii B.b., Axup M.C.; mox pexakumeit
[Togonbsckoro B.E., O0miecTBO ¢ OrpaHMYeHHOW OTBETCTBEHHOCTHIO M31aTenbCKuii IEHTP
«BEHTAHA-I'PA®»; Akunoneproe obmectBo «M3narensbcto «IIpocserienue»

* ['eometpus, 7-9 xknaccsl/ Atanacss JI.C., byry3os B.®., Kagomues C.b. u npyrue,
AxunonepHoe obmectBo «M3narenberBo «lIpocsenienue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET



