[Ipunoxenne Ne 1.9

K OCHOBHOM 00pa30BaTeIbLHOM MporpaMme

OCHOBHOTO 00111eT0 00pa3oBaHus

MBOY "llIxona Ne 173 umenu repos CoBerckoro Coroza JI.A. ApucrapxoBa»

PABOYAS ITIPOT'PAMMA
yueoHoro kypca «I'eomerpus»
Ut o0yJaromuxcs 7-9 KinaccoB



INOACHUTEJIBHASA 3AIINCKA

I'eomeTpusi Kak OJMH M3 OCHOBHBIX pa3/EiOB IIKOJBHOW MAaTE€MaTHKH, UMEIOLIUN CBOECH
LEeNbl0  O0ecreynTh HU3y4eHHe CBOWMCTB M pa3MepoB (GUIYp, HMX OTHOIIEHUH M B3aUMHOE
pacrojoXKeHUe, ONUpaeTCs Ha JIOTUYECKYH0, JI0Ka3aTelIbHYI0 JIMHHIO. LIeHHOCTh u3ydeHHus
reOMETpUHM Ha YPOBHE OCHOBHOI'O OOILEro oOpa3oBaHUs 3aKJIIOYAEeTCs B TOM, YTO OOydaroIuics
YUUTCS TPOBOJUTH JOKA3aTENIbHbIE PACCYXAEHUS, CTPOUTb JIOTUMECKHE YMO3aKIHOYEHHUS,
JIOKa3bIBaThb WCTUHHBIC YTBEP)KIEHUS M CTPOUTb KOHTPIPUMEPHI K JIOKHBIM, IIPOBOJHTH
pacCyXIeHHUs «OT MPOTHBHOTO», OTIMYATh CBOMCTBA OT MPU3HAKOB, (OPMYIHPOBATH OOpaTHBIC
YTBEPKACHHUS.

BTopoil 1enpl0 M3ydeHHs] T€OMETPUHU SIBISAETCS MCIOJIB30BAHME €€ KaK MHCTPYMEHTa IIpU
PELICHNUN KaK MAaTEMaTU4ECKHUX, TaK U MPAKTHYECKUX 3a1ad, BCTPEYAIOIIMUXCSA B PEAILHOM JKU3HMU.
OOyuaronuiics JODKEH HAYYUTHCS ONPEACTUTh TI'€OMETPHUYECKYIO (HTrypy, OIHUCATh CIOBAaMHU
JAHHBIM 4epTEX WIN PUCYHOK, HAHTH IUIOLAa/b 3€MEIbHOIO y4acTKa, pacCUUTaTh HEOOXOIUMYIO
JUIMHY ONTOBOJIOKOHHOTO Kabenst wiu TpeOyeMmble pa3Mephl rapaxka JUIsi aBTOMOOWIA. DTOMY
COOTBETCTBYET BTOpAas, BBIUMCIMTEIbHAS JIMHUA B U3ydeHuu reomerpuu. llpm pemenun 3amau
NPAaKTUYECKOTO XapakTepa OOYYarOIIUICS YYUTCS CTPOMTH MAaTEMaTHYECKHE MOJIENN PeaIbHBIX
JKU3HEHHBIX CHUTyalul, NPOBOJUTb BBIUMCIICHHS W OLICHMBATh aJE€KBATHOCTb IIOJy4EHHOIO
pe3yJibTara.

KpaiiHe Ba)kHO NOJYEPKUBATH CBA3M TE€OMETPUM C JPYTUMH YUEOHBIMHM IIpeIMeTaMH,
MOTHBUPOBATH MCIIOJIB30BATh OINPEEIICHUS TEOMETPHUECKUX (PUTYp U MOHSATHH, 1EMOHCTPUPOBATH
IpUMEHEHHE NOJIYYEHHBIX YMEHHUH B (U3HKE U TeXHUKE. DTH CBSI3U Hanbosee ApKO BUIHBI B TEMAxX
«Bektopel», «Tpuronomerpuueckue cooTHoumeHus», «Merox koopauHat» U «Teopema
[Tudaropa.

Y4eOHb1ii kypc «l'eomMeTpus» BKIIOYACT CIEAYIONME OCHOBHBIC pa3/eibl COJCPIKAHMUS:
«['eomerpuueckue GUrypsl U UX CBOMCTBa», «/3MepeHre reoMeTpUUECKUX BEITMUUHY, «/leKapToBbI
KOOPJAWHATHI Ha TUIOCKOCTHY, «BekTopb», «/IBmkeHus miockoctny, «IIpeodpazoBanus mogo0us».

Ha uzyuenue yuebHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce — 68 yacoB (2
yaca B Hezlelno), B 8 kiacce — 68 yacoB (2 vaca B Henmento), B 9 kimacce — 68 yacoB (2 daca B
HEJIETIO).

PEAJIMBALIAA MOAYJIS «(IIKOJbHBIA YPOK» PABOYEN ITPOT'PAMMBI
BOCIIMTAHUSA
B npouecce peanuzanuu pabdoueil mporpammbsl yueOHOro Kypca «l'eoMeTpus» MpOUCXOIUT
JIOCTHKEHHE JINYHOCTHBIX PE3y/IbTaTOB B paMKax peanuzanuu Moayis “lIkonbHbIN ypok™ paboueit
IIPOrpaMMbl BOCIIUTAHUS, & UMEHHO:
- aKTUBM3aIMsl MOTUBALIMU K TO3HAHUIO U 00YYEHHUIO;
- (hopMUpOBaHME TOTOBHOCTH OOYYAIOLIMXCS K CAMOPA3BUTHIO.



COJAEP/KAHUE OBYYEHUA
7 KUIIACC

Havanenble nossitust reomerpun. Touka, mpsimasi, OTpe30K, Jyd. Yroja. Buabl yrios.
BeprukanbHbie 1 cMexHbIe yribl. buccektpuca yria. JIomanas, MHoroyroiasHuk. IlapannensHocTb
U IIEPIEHAUKYISAPHOCTD IPSIMBbIX.

Cummetpuunbie Gurypsl. OCHOBHBIE CBOWCTBa OCEBON cuMMmeTpuH. [IpumMepsl cuMMeTpuun B
OKpPY’KaroIlleM MUpE.

OCHOBHBIE TIOCTPOEHUS C TOMOLIBIO LIUPKYJSA U JMHEHKU. TpeyroapHuk. Beicora, Mmeauana,
OuccekTpuca, uX CBOMCTBA.

PaBHOOEIpeHHBIN 1 pABHOCTOPOHHUH TpeyrojibHUKH. HepaBeHCTBO TpeyroibHUKa.

CpoiicTBa ¥ TpHU3HAKHM PaBHOOEIPEHHOro TpeyrojbHHWKa. Ilpu3Haku  paBeHCTBa
TPEYTrOJIbHUKOB.

CBolicTBa U IpU3HAKHU NapajlieNbHbIX NpsAMbIX. CymMMa YIiIOB TpeyroyibHUKa. BHelHue yribl
TPEYroJIbHUKA.

[TpstmoyronbHbI  TpeyroibHUK. CBOMCTBO MEAMAHbI MPSMOYIOJIBHOTO TPEYrOJbHUKA,
NpoBeAEHHOW K  rumoTeHy3e. [lpu3Haku paBeHCTBA  MPSAMOYTOJIBHBIX — TPEYTrOJIbHUKOB.
[TpstMoyTonbHBIN TPEYroJibHUK ¢ yrioM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPAaBEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O JJMHE JIOMAHOM,
TeopeMa o OOJIBIIEM YTJie U OONBIIEH CTOPOHE TPeyTrobHUKA. [IepneHuKyIsp U HaKJIOHHAS.

['eomerpuueckoe Mecto Touek. buccekrpuca yria v cepelMHHbIA NEPIEHIUKYISP K OTPE3KY
KaK F€OMETPUYECKHE MECTA TOYEK.

OKpy»XHOCTb U KpPYT, XOp/1a U IUaMEeTp, UX CBOMCTBA. B3auMHOe pacronoxkeHne OKpyKHOCTH
u npsimoit. KacatenbHas u cekymias K OKpykHOCTU. OKpYy>KHOCTb, BIIMCaHHAs B yroj. Bnimcanunas u
ONMUCaHHasl OKPYKHOCTHU TPEYTrOJbHHUKA.

8 KUIACC

UYerslpéxyronpauku. Ilapamnenorpamm, ero mnpu3sHaku M cBolicTBa. YacTHble ciydan
napauienorpaMMoB (IIPSMOYTOJIBHUK, pOMO, KBaapaT), MX HpU3HAKW M cBoiictBa. Tpamenwus,
paBHOOOKas Tpamneuus, e€ cBoMcTBa U npu3Haku. [IpsmMoyronbHas Tpaneuus.

Meron yasoenuss Menuanbl. llentpanpHas cummerpusa. Teopema daneca U Teopema o
IIPONOPLIMOHAIBHBIX OTPE3KaX.

Cpennue TMHUM TPEYroJabHUKA U Tpaneuuu. LleHTp Macc TpeyronbHUKa.

[TogoOue TpeyroabHUKOB, KO3 dumreHT mnoaodus. [IpusHaku MOAOOMS TPEYrOJILHHKOB.
[TpuMeHeHne NOA00MS TPU PELIEHUH PAKTUYECKUX 3a/]1a.

CpoiicTBa 1iomaneil reoMerpuueckux ¢uryp. @opMmynbl A IJIOLWAAM TPEYroJbHUKA,
napaujenorpaMma, pom6a u tpanenuu. OTHOIIEHHE TUIOIAAeH MOJOOHBIX QUTYD.

Boruncnenue miomazeil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIET4aToi Oymare.

Teopema IIudaropa. I[lpumenenne Teopemsl [Tudaropa npu pemeHun npakTHUECKUX 3ajad.

CuHyc, KOCHHYC, TaHT€HC OCTpPOro yrjia HpsSMOYIOJBHOIO TpeyroibHuka. (OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO. Tpuronomerpuueckue GpyHkuu yrios B 30, 45 u 60°.

BnucanHbple M LEHTpPalIbHBIE YIJbL, YroJl MEXAY KacaTeabHOM M XOPAOH. YTIBI MEXIY
XOpJaMU U CEKyIIMMH. BrvcanHble ¥ ONMCAaHHBIE YETBIPEXYTOIbHUKYU. B3auMHOE pacoyioKeHUe
IByX okpyxHocTell. Kacanue okpyxHocteil. OOmue kacaTeabHbIe K IBYM OKPY>KHOCTSIM.

9 KUIACC

Cunyc, kocunyc, Tanresc yriaos oT 0 1o 180°. OcHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO.
DopMyIbI IPUBEICHNUS.

Pemenue tpeyronbHukoB. Teopema KOCHHYCOB U TEOpEMA CUHYCOB. Pelienne npakTuueckux
3ajja4u C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.



[TpeoOpaszoBanue nonobus. [Togodue cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 TPOM3BEICHUU OTPE3KOB XOPJ, TEOPEMBI O TPOM3BEICHUH OTPE3KOB CEKYIIUX,
Teopema O KBaJ|paTe KacaTeIbHOM.

Bekrop, mimHa (MOZYNB) BEKTOpAa, COHAINPABICHHBIE BEKTOPHI, IPOTHUBOIIOJIOXKHO
HalpaBJICHHBIC BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEPAlUU HaJ
BekTOpamu. PasiioskeHre BEKTOpa IO JIBYM HEKOJUIMHEapHBIM BeKkTopaMm. KoopauHaThl BEKTOpA.
CKaJ'IS'IpHOe MPOU3BCACHUC BCKTOPOB, IPUMCHCHUC JIA HAXOXKICHUA JJIMH U YI'JIOB.

JlekapTOBBI KOOPAWHATHI HA TUIOCKOCTU. Y PaBHEHHS TPSMOW M OKPYXHOCTH B KOOp/JMHATAX,
nepeceueHre OKPY)KHOCTEH M MPSIMBIX. MeTo 1 KOOpIUHAT U €ro IPUMEHECHHUE.

[IpaBuibHBIE MHOTOYTOJIBHUKHU. J[mrHa OkpyxkHOCTH. ['pajycHas u paauaHHas mepa yria,
BBIYUCIICHHE JUTUH JIyT OKpYXKHOCTeH. [lomanp kpyra, ceKTopa, CerMeHTa.

JIBYOKEHUS TJIOCKOCTH M BHYTPCHHUE CUMMETpPUHU (puryp (dJIeMEHTapHbIC MPEICTABICHHUS).
[TapannensHbii epenoc. [1oBopoT.



IIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA TPOI'PAMMbBI YYEBHOI'O KYPCA
«"EOMETPUS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

JIn4HOCTHBIE pe3yJbTaThl OCBOEHHMS HpPOrpaMMmbl ydyeOHOro Kkypca «l'eomerpus»
XapaKTEepU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

IIPOSIBJIEHUEM MHTEpEca K MPOLUIOMY U HACTOSIIEMY POCCUHCKON MaTeMaTHKHU, IEHHOCTHBIM
OTHOILEHHEM K JIOCTHKEHHUAM POCCUHCKHUX MAaTEeMaTUKOB U POCCUHCKOM MaTeMaTHYECKOM LIKOJIBI,
K UCTIOJIb30BAHUIO 3TUX JOCTIKEHUI B IPYTrUX HAyKax M MPUKIAJHBIX cdepax;

2) rpaKIaHCKoOe U IYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBINOJHEHUIO OO0S3aHHOCTEH TpaKAaHWHA M peaju3alid ero Ipas,
IPEJCTAaBICHUEM O MAaTEMAaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYD, SIBICHUH,
IpoIeyp TPAKAAHCKOTO 00IIecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKICHUIO
ITHUYECKUX NMPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHUEM JJOCTHXKEHUHM HayKu, 0CO3HAaHHEM
BaXHOCTU MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B JEATEIILHOCTH YUEHOTO;

3) TpyAOBOE BOCIMTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YaCTHE B PELICHUM MPAKTUYECKUX 3a7ad MaTeMaTH4eCKOU
HalpaBJIEHHOCTH, OCO3HAHMEM BaXHOCTH MaTeMaTHYECKOro OOpa3oBaHMs Ha MPOTSKEHUM BCeH
KU3HHU JJIS1 YCHEIHOW NMPO(eCcCHOHAIBHONW NEATETbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHH,
OCO3HaHHBIM BBHIOOPOM U MOCTPOCHUEM MHIUBUAYAJIbHON TPACKTOPUU 00pa30BaHUS M KU3HEHHBIX
TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX IOTPEOHOCTEIH;

4) acTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K SMOLMOHAJIBHOMY M ACTETHMYECKOMY BOCIPHUATHIO MaTeMaTHYECKHX
00BEKTOB, 3aJay, PelCHUH, pacCyKIeHUH, YMEHUIO BUIETh MaTeMaTHUYECKUE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHMA:

OpUEHTAIle B JEATENIbHOCTHM Ha COBPEMEHHYIO CHCTEMY HAyuYHBIX NpEICTaBICHUUA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHs 4YeJIOBEKa, NPUPOABI M OOILIecCTBa, MOHUMaHHUEM
MaTeMaTUYeCKON HayKu Kak c@epbl 4YelOBEYECKOW JAESITEeIbHOCTH, O3TamoB €€ pa3BUTHUS U
3HAYUMOCTH JUIsl Pa3BUTHs LIMBUIIU3ALMHU, OBJIAJACHHUEM SI3BIKOM MAaTE€MaTHUKH M MaTeMaTHYECKOU
KyJIbTYpOH Kak CpEJICTBOM IIO3HAaHUS MHpa, OBJIAJCHUEM MPOCTEHIIMMH  HaBbIKaMU
MCCJIEI0BATEIBCKOM 1E€ATENbHOCTH;

6) ¢pusuyeckoe Bocnutanue, GopMHpPOBaHHeE KYJbTYPbI 310POBbSl M IMOLMOHAJIBLHOIO
Os1aromostyqusi:

TOTOBHOCTHIO MPHUMEHSATh MaTeMaTHUECKUE 3HAHUS B MHTEPECax CBOETO 3[0POBbS, BEACHMUS
310pOBOTO 00pa3a >XU3HHU (340pOBOE MHUTAaHUE, COANAHCHUPOBAHHBIM PEXHUM 3aHATHH M OTIbIXA,
perymnsipHasi gu3nyeckass aKTMBHOCTB), COPMHUPOBAHHOCTHbIO HaBbIKa pe(JIeKCUH, MPU3HAHHEM
CBOETO IpaBa Ha OIIMOKY M TAaKOTO K€ MpaBa Jpyroro 4elioBeka,

7) IK0JI0rMYecKoe BOCIIMTAHUE:

OpHEHTAllMell Ha NMPUMEHEHHE MaTeMaTHYeCKUX 3HAHUU JJIs pelieHus 3ahad B 00JIaCTH
COXPaHHOCTH OKpY’Karolllel Cpeapl, IUIaHUPOBaHHUS TOCTYNIKOB M OLEHKH HX BO3MOXHBIX
MOCJEACTBUM Al OKpYXarolleil cpelbl, OCO3HaHHWEM TIJI00ANbHOTO XapakTepa 3KOJOIMYECKHX
npo0JieM U ImyTel X peleHus;

8) aganTanusa K H3MEHAIMMCS YCIOBHAM COLMAILHON M IPUPOAHOI Cpelbl:

TOTOBHOCTBIO K JIEWCTBHUSAM B YCIIOBUSIX HEOINPEIEIEHHOCTH, IMOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAKTUYECKYIO AEATEIbHOCTb, B TOM YHCJIE YMEHHME YUUTHCS Yy JIPYrHX
Jrofiel, mpuodpeTaTb B COBMECTHOW NIE€ATEIbHOCTH HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIMHM M3
OIbITA IPYTHX;



HE00X0MMOCTBIO B (POPMHUPOBAHUU HOBBIX 3HAHWUU, B TOM 4HUCIE (POPMYyTUpOBATH HJIEH,
HOHATUS, TUNOTE3bl 00 OOBEKTaX M SBICHHUAX, B TOM 4YHCJIE paHEEe HEU3BECTHBIX, OCO3HABaThb
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYALMIO, BOCIPUHUMATh CTPECCOBYIO CUTYALUIO
KaK BBI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTHPOBATH MNPUHUMAEMbIE pPEIICHHS M JeHCTBUS,
(GbopMynHpOBaTh U OLIEHUBATh PUCKHU U MOCIIEICTBU, (HOPMUPOBATH OIBbIT.

METANPEIMETHBIE PE3YJIbTATDI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe AeiicCTBUS

Ba3oBble JJornueckue aeiicTBuA:

® BBIBIATh W XapPaKTEPH30BATh CYIICCTBEHHBIC IPU3HAKKM MAaTEMaTHYECKUX OOBEKTOB,
MOHATUH, OTHOIICHWH MEXIYy WOHATHAMHU, (DOPMYyIHpOBATH ONpPEACICHUS TOHSTHH,
YCTaHABIIMBATh CYIIECTBEHHBIA MPHU3HAK KIACCU(PUKAINU, OCHOBAHUS i 0000IIeHUsT U
CpaBHEHUS, KPUTEPUHU TTPOBOIMMOTO aHAIN3a;

® BOCIPHHHMATH, (DOPMYIHpPOBaTH M NPEOOPA3OBBIBATH CYXKICHUS: YTBEPAUTEIBHBIC U
OTpUIATEIIbHBIC, SMHIUYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,

® BBIABIATH MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W IPOTHBOpPEYMS B (pakTax,
JMAHHBIX, HAONIOACHUAX U YTBEPKICHUSX, IMpeajaratb KPUTEPUU IS BbISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;

e JenaTh BBIBOABI C HCHOJIb30BAHHUEM 3aKOHOB JIOTHKH, JCAYKTHBHBIX M HWHIYKTHBHBIX
YMO3aKIIOUYEeHUN, YMO3aKIIOUEeHUH 110 aHAJIOTUH;

e pa30duparh JTOKA3aTeIhCTBA MATEMATHYCCKUX YTBEPKICHHUH (MPSAMBIE U OT MPOTHUBHOTO),
MPOBOANTH CAMOCTOSITCIEHO HECJIOKHBIC JOKAa3aTeIbCTBA MATEMATHUECKUX (PaKTOB,
BBICTpAauBaTh ApryMEHTAllUI0, MPUBOAMWTH MPUMEPHI U KOHTPIPUMEPHI, OOOCHOBBLIBATH
COOCTBEHHBIC PACCYXKICHHUS,

e BBIOMpATH CIIOCOO pelieHus yueOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHUS,
BbIOMpaTh HanboIee MOIXOSAIINN C YYETOM CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble ncciieioBaTe/IbCKie AeiicTBHSA.

® ICIOJIB30BAaTh BOMPOCH! KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT MO3HAHUS, (POPMYIHPOBATH
BOMNPOCH, (UKCHUPYIOLIME MPOTHBOpPEUHE, MPOOIEeMy, CaMOCTOSITENBHO YCTaHABIMBAThH
HUCKOMOE U JJaHHOE, (OPMHUPOBATH TUIIOTE3Y, ApTyMEHTHPOBATH CBOIO TIO3UITUIO, MHCHHCE,

® TMPOBOJUTH IO CAMOCTOSITENHO COCTABIEHHOMY TUIaHY HECJOXKHBIM HKCIEPHUMEHT,
HEOOJIBIIIOE MCCIIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOCHHOCTEM MAaTeMaTHYEeCKOTO OOBEKTa,
3aBUCHUMOCTEN 00BHEKTOB MEXAY COOOI;

® CaMOCTOSATEIBHO (OPMYIMPOBATH OOOOIICHUS W BBIBOJIBI 1O PE3yiIbTaTaM MPOBEAEHHOTO
HAOJIIOJICHUS, HWCCIICIOBaHMS, OIICHUBATH JOCTOBEPHOCTH TIOJNYYEHHBIX pE3YJIbTATOB,
BBIBOZIOB M 000OIIEHNI;

® [POTHO3UPOBATH BO3MOXKHOE PA3BHTHE IMPOIECCA, a TAKKE BBIIBUTATH MPEIIOIOKEHUS O
€r0 Pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

® BBIABIATH HEJIOCTATOYHOCTH M HM30BITOYHOCTH WH(POPMAIUH, JAHHBIX, HEOOXOIUMBIX IS
peIICHUS 33]1a9H;

e BBIOMpATh, aHAIM3UPOBATh, CUCTEMATH3UPOBATH W HMHTEPIPETUPOBATH HHQPOPMAIHIO
pa3IMYHBIX BUJOB U (HOPM MIPE/ICTABICHHUS,

e BbIOMpaTh (opMy MpeAcTaBlieHUs MHGOPMALUMU U WIIIOCTPUPOBATh pellaeMble 3aJayu
CXEeMaMH, JrarpaMMaMH, HHOW rpaduKoi U MX KOMOWHAIIHSIMH;

® OIEHUBATh HAIEKHOCTh MHPOPMAIMU IO KPUTEPHUSM, MPEATOKEHHBIM YYHUTEIeM WU
c(hOPMYJIMPOBAHHBIM CAMOCTOSITEITLHO.



KoMMyHUKaTHBHbIE YHHBepcalbHble Y4eOHbIe JelcTBHA:

e BOCIPUHMMATh U (HOPMYyIHpPOBAaTh CYKAECHUS B COOTBETCTBHM C YCIOBHMSIMU U LEIIMU
o01IeHus, SICHO, TOYHO, TPAaMOTHO BBIPAXKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX M MUChMEHHBIX
TEKCTax, J1aBaTh IOSICHEHHUs 110 XOJY peIIeHUs 3aJayd, KOMMEHTHPOBATH IOJIY4YEHHBIN
pe3yJbTarT;

e B X0/€ 00CYXAEHHUS 3aJaBaTb BONPOCHI IO CYLIECTBY OOCYKAAeMOH TeMbl, MPOOIEMBbI,
pelraeMoil 3a7auM, BBICKA3bIBaTh WJEH, HAICJIEHHbIC HA MOMCK PELICHUs, CONOCTaBIIATh
CBOU CYXXACHHUS C CYXICHUSMH JIPYTUX YYaCTHUKOB JIMAJIOTA, OOHAPYKHUBATh Pa3IuyHe U
CXOJACTBO MO3ULMUH, B KOPpEeKTHOM Qopme QopMynupoBaTh pa3HOIJIacus, CBOU
BO3Pa)KEHUS;

® [IPEICTaBIATh PE3yJbTaThl PELICHUs 3aJaud, SKCIEPUMEHTa, MCCIEJOBAHUSA, IPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (hopMaT BBICTYIUIEHHS C Y4ETOM 3ajad Ipe3eHTaluu U
O0COOEHHOCTEHN ayAUTOPUH;

e [IOHMMaTh U HUCHOJIB30BaTh MPEUMYILECTBA KOMAHAHOM M MHIMBUAYAJIbHOW PabOThHl IpU
peleHnH y4yeOHBIX MaTeMaTUYeCKHUX 3a/1ay;

® [IpUHUMATh LEJIb COBMECTHOW JAEATEIbHOCTH, IJIAHUPOBAaTh OPraHU3aLMI0 COBMECTHOM
paboThl, pacnpenenartbh BUAbI padOT, ITOroBapuUBaThCs, 00CYXAaTh MPOLECC U PE3yJIbTaT
paboThI, 00001IaTh MHEHUS HECKOJIBKUX JIHOJICH;

e yYacTBOBaTh B IPYMIOBBIX (opmax padoTel (00CYX)AeHHS, OOMEH MHEHHUSMH, MO3TOBBIC
HITYPMBI ¥ JJPYTHUE), BBIIIOIHATH CBOIO YacTh PadOTHl M KOOPAMHUPOBATH CBOM JCUCTBUS C
JPYTUMH 4JeHaMHU KOMaH/bl, OLICHHBaTh KayeCTBO CBOErO BKJaJa B OOIIMHA MPOIYKT IO
KPUTEPHSIM, CHOPMYIMPOBAHHBIM YYaCTHUKAMH B3aMMOACHCTBUS.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJIBbHBIC y‘{eﬁﬂble JedcTBUA

Camoopranusauus:
®  CaMOCTOSITEIILHO COCTABIISATH IUIAH, AJITOPUTM PEIICHHs 3a7auu (MM €ro 4acTh), BHIOUPATh
crocob pemieHHs ¢ Y4ETOM HUMEIOMIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBaTh U KOPPEKTUPOBATH BAPUAHTHI PELICHUH ¢ yUETOM HOBOI MHQOPMAIIIH.
CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJLIEKT:
e BJANETh CIMOCOOaMHU CaMOINPOBEPKH, CAMOKOHTPOJISI TpOIecca W pe3ysibTaTa pPElIeHUs
MaTeMaTHYeCKOH 3a7auu;
® [PEABUACTH TPYAHOCTH, KOTOPBIE MOIYT BO3HUKHYTH IIPH pPEILICHUN 3aJadd, BHOCHUTH
KOPPCKTHUBBI B ACATCILHOCTL Ha OCHOBC HOBBIX O6CTO$IT€J'II>CTB, HaﬁI[eHHBIX OIHI/I6OK,
BBISIBJICHHBIX TPYJHOCTEH;
® OLOCHHUBATb COOTBCTCTBHUC pE3yJibTaTa ACATCIBHOCTHU IIOCTaBJICHHOHU o " YyCIOBHAM,
00BSACHSITH OPHUYUHBI JOCTHXXCHUA WM HCIOCTHIKCHHA LCIIN, HAXOAUTbH OHII/I6Ky, aBaTh
OILICHKY TPUOOPETEHHOMY OIIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI

K xoHmy oOydenus B 7 KkJiacce OOYyYarOIIMHCS TMOJYYUT CIEAYIOIIME TpPEIMETHbIE
pE3yJIbTaTHI:

Pacno3naBate  M3ydyeHHBIE TreOMeTpUYecKHe (UIyphl, ONpEAeTsATh HUX B3aUMHOE
pacnosoxeHue, n300paxaTb reoMeTpuueckre (GUryphl, BBIIOIHATh YEPTEKU MO YCIOBUIO 3a/1a4yH.
W3MepsaTh NMHEWHBIE M YIVIOBBIE BEIMUYMHBL. PelaTh 3ajaud Ha BBIYMCIEHUE JIMH OTPE3KOB U
BEJIMYMH YIJIOB.

Jenatb rpyOyI0 OIEHKY JMHEHHBIX M YIJIOBBIX BEJIMYMH MPEIMETOB B pEaIbHOW >KU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. Pa3innuaTe pa3Mepsl 3TUX 0OBEKTOB MO MOPSAIKY BETHUUUHBL.

Ctpouth 4epTeKM K F€OMETPUUECKUM 3a/1adaM.



ITonb30BaThCs MpU3HAKAMK PAaBEHCTBA TPEYTOJIbHUKOB, NCIIOJIb30BaTh NPU3HAKU U CBOMCTBA
PaBHOOEIPEHHBIX TPEYTOJILHUKOB IPH PEILICHUH 3ajau.

[TpoBOAMTH JTOTMYECKHUE PACCYKIECHUS C UCIIOIB30BAHUEM I€OMETPUUECKUX TEOPEM.

[Tosmb30BaTbcs INPU3HAKAMU PaBEHCTBA INPSAMOYTOJBHBIX TPEYrOJIbHUKOB, CBOMCTBOM
MEAMaHbl, TPOBEAEHHOM K TUIOTEHY3€ NPSIMOYIOJbHOIO TPEYrOJbHUKA, B PELICHUU
TEOMETPUYECKHX 3a]au.

OmnpenensaTh NapauiebHOCTh NPSAMBIX C MOMOIIBIO YIJIOB, KOTOpBIE 00pa3yeT ¢ HUMH
cexymad. Onpenenars napaulelnbHOCTh NMPSAMBIX C INOMOLIbIO PAaBEHCTBA PACCTOSHUN OT TOYEK
OJIHOU IIPSIMOM 10 TOYEK JAPYroy IpsiMOiA.

Pemate 3amaun Ha KieT4aTon Oymare.

[IpoBOOUTH BBIYHMCICHUS W HAXOAWTh YHCIOBbIE M OyKBEHHBIC 3HAUEHHUS YIJIOB B
TEOMETPUUYECKUX 33Ja4ax C UCIOJb30BAHUEM CYMMBI YIJIOB TPEYTOJBHUKOB M MHOI'OYTOJIBHHUKOB,
CBOWCTB YIJIOB, 00pa30BaHHBIX MPU MEPECEUCHNUHU JIBYX NapaIeNIbHBIX MPSMBIX CeKyulei. PemaTs
IIPAKTUYECKHE 3a/1a4¥ Ha HAXO0XKJICHUE YIJIOB.

Bnagers noHsTHEM T€OMETPUYECKOTO MECTA TOUEK. YMETh OINpPEAEATh OUCCEKTPUCY yIia U
CEpEIUHHBIN NEPIEHIUKYIIAP K OTPE3KY KaK FT€OMETPUYECKHE MECTa TOYEK.

@opMyIUpOBaTh OIPEAEICHUS] OKPYXHOCTU M Kpyra, XopAbl M JUaMeTpa OKPY>KHOCTH,
I10JIb30BATHCS UX CBOMCTBAMH. Y METh IPUMEHATH 9TH CBOKMCTBA IIPU PEILIEHUU 3a7ay.

Brnagers noHsTHEM ONMCAaHHOM OKOJIO TPEYrOJbHUKAa OKPY)KHOCTH, YMETh HaXOJWUTh €€
neHtp. [lonp3oBaTbesa (pakTamMu O TOM, YTO OMCCEKTPUCHI YIVIOB TPEYrojbHHUKA MEPECEKAIOTCs B
OJIHOM TOYKE, M O TOM, 4YTO CEPEIMHHBbIE MEPHEHAUKYJISPbl K CTOPOHAM TpPEYroJbHHUKA
[IEPECEKAIOTCS B OAHON TOUKE.

Biamerp nOHATHMEM — KacaTeNbHOM K OKPY)KHOCTH, IIOJB30BaTbCs  TEOPEMOM O
NEPIEHIUKYJIIPHOCTU KacaTEJIbHON U paauyca, IPOBEAEHHOIO K TOYKE KacaHUsl.

[Tonb30BaTbcs  MPOCTEHIIMMM ~ T€OMETPUYECKMMHU  HEPAaBEHCTBAMHM, IOHMMAaTh  MX
IIPAKTUYECKUNA CMBICII.

[TpoBOAUTH OCHOBHBIE T€OMETPUUECKHE TIOCTPOCHUS C TOMOLIBIO HUPKYJIS U JIMHEHKHU.

K xoHny oOydenus B 8 kJiacce oOyd4aromMiCS MOJYYUT CIEAYIOIIME IpEeIMETHbIE
pe3yJIbTaThl:

Pacnio3HaBaTh OCHOBHBIE BHJbI YETBIPEXYTOJIBHUKOB, HMX DJJIEMEHTHI, I0OJIb30BAThCS MX
CBOICTBaMHM NPU PELIEHUH F€OMETPUUECKUX 3a/1au.

[TpuMeHATH CBOWCTBA TOYKHU MEPECEUCHUsI MEIUaH TPEyrojbHHUKa (LIEHTpa Macc) B pEIICHUN
3az1a4.

Brnaners noHATHEM CpeHEN JIMHUU TPEYroJIbHUKA U TPalelMK, IPUMEHITh UX CBOMCTBA MpU
pemieHun reoMmerpuyeckux 3azad. Ilosmb3oBatecs  Teopemon Pameca W TEOpeMOM O
IIPONOPLUUOHAIIBHBIX OTPE3KAX, IPUMEHATH UX JJI PELIEHUS IPAKTUYECKUX 3a7ad.

[TpuMeHsTh pU3HAKU 0JI00MS TPEYTOIbHUKOB B PEIIEHUH F€OMETPUUYECKUX 3a/1a4.

[Tons3oBatbest TeopeMoii [Iudaropa ans perieHuss reoMeTpUYECKUX M MPaKTHYECKUX 3ajad.
CtpouTh MaTeMaTU4YeCKyl0 MOJIEIb B MPAKTUYECKHUX 3a/ayaxX, CAMOCTOATEIbHO JENaTh YepTEX U
HaXOJUTh COOTBETCTBYIOIINE JUIMHBI.

Bnagerp noHATHSIMM CHHYCa, KOCHMHYCa M TaHT€HCAa OCTPOro yrjia MpsMOYTOJIBHOIO
TpeyroiabHuKa. [101p30BaThCS 3TUMHU NOHATUAMH U1 PEIIEHUS TPAKTUYECKUX 3a7au.

BoraucnsaTs (pa3inyHbIMU crioco0aMu) IUIOHIA(b TPEYTOJIbHUKA U TUIOIIA U MHOTOYTOJIbHBIX
¢uryp (mone3ysich, rie HEOOXOAWMO, KalbKylaTopoMm). [IpuMeHSATh MONyYyeHHbIE yMEHUS B
MPAKTUYECKUX 3a7auax.

Brnagerp NOHATHSAMH BIHMCAaHHOTO M LEHTPAIBHOIO YIJIA, MCIIONb30BaThb TEOPEMBI O
BIIMCAHHBIX yriax, yriax MeXJy XOpAaMu (CeKYLIMMH) U yIiie MeXIy KacaTeJbHON U XOpAol mpu
pEILIEHNN TEOMETPUYECKUX 3a/1ay.

Bnanerp MOHSATHEM ONHCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSTH CBOWCTBA OMHCAHHOIO
YETHIPEXYTOJbHUKA TP PEILICHNH 3aau.



[IpuMeHATH MONyYeHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MAaTEMaTUYeCKHE MOJENU s
3aJjay pealbHOM KM3HU M MPOBOAUTH COOTBETCTBYIOIINE BBIYMCICHUS C MPUMEHEHHEM HOJ00US U
TPUTOHOMETPHH (TI0JIB3YSCh, T/Ie HEOOXOIMMO, KAIBKYISTOPOM).

K xoHnmy oOydenus B 9 kJiacce OOyd4aroIMMCS MOJYYUT CIEAYIOLIME IpEeIMETHbIE
pE3yJbTATHI:

3HaTh TPUTOHOMETPHUECKUE (DYHKIIMM OCTPHIX YIJIOB, HAXOAUTh C UX IOMOIIBIO pa3IMyHbIe
AJIEMEHTBHl IPSIMOYTOJIBHOIO TPEYroJIbHUKA («PEIIEHHE NPSIMOYTOJIbHBIX TPEYTOJIbHUKOBY).
HaxonuTs (¢ moMOLIbI0 KaJIbKYJIATOpA) AJUHBI M YIJIbI 17151 HETAOJIMUYHBIX 3HAUYCHHH.

[Tonp3oBaTbest opMynaMu TPUBEACHUS M OCHOBHBIM TPHUTOHOMETPHUECKUM TOXKIECTBOM
JUIS HAXOXKJICHHUS COOTHOILEHUHM MEXly TPUTOHOMETPUUYECKMMHU BEITUUMHAMHU.

Hcnonp30BaTh TEOPEMBI CMHYCOB M KOCHHYCOB JUISl HAaXOXKICHHS PA3IUYHBIX 3JIEMEHTOB
TPEYroJbHUKA («pEIIEHUE TPEYTOJIbHUKOBY), IPUMEHATh UX MPH PEILICHUH T'€OMETPUUECKUX 3ajau.

Brnaners moHsTHAMHU TpeoOpa3zoBaHMUA MOJOOHS, COOTBETCTBEHHBIX AJIEMEHTOB IOJI0OHBIX
¢uryp. Ilosnb30BaThCsl CBOMCTBaMU 10A00MS NPOM3BOJBHBIX (DUIYP, YMETh BBIYUCIATH JJIUHBI U
HAXOJIUTh YIIbl Yy MoM0O0HBIX ¢uryp. IlpuMeHsTh CBOHCTBA MOAOOMS B MPAKTUYECKUX 337a4ax.
YMeTh NpUBOAUTH NPUMEPHI MOAOOHBIX (PUTYp B OKpPYKAIOIIEM MUpE.

[Tonb30BaTbcs TEOpeMaMM O IPOU3BENECHUU OTPE3KOB XOpJ, O IPOU3BENECHUU OTPE3KOB
CEeKYIIHX, O KBaj[paTe KacaTelbHOM.

[Tonp30BaThCsl BEKTOPAMH, MOHUMATh UX TEOMETPUUYCCKHIA U (PU3NIECKUNA CMBICI, IPUMEHSTh
UX B PELICHUU T'€OMETpUUYECKUX M (u3nueckux 3anad. [IpuMeHATh CKaJspHOE NpOU3BEICHHE
BEKTOPOB Il HAXOXKACHUS JUIMH U YIJIOB.

[Tonp3oBaTbcss METOAOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHATh €ro B pelIeHUH
FEOMETPUUECKUX U MPAKTUYECKUX 3a/1ad.

Brnaners NOHATUSAMHM NpPaBUIBHOIO MHOTOYTOJIBHUKA, JJIMHBI OKPYXXHOCTH, JUIMHBI IYTU
OKPYXKHOCTM M paJMaHHON Mephbl yria, yMETb BBIYMCIATH IUIOIIAJb Kpyra M €ro 4YacTeu.
[TprMeHSATH MOJTydYeHHbIE YMEHHUS B IPAKTUYECKUX 3a]1auax.

Haxomute ocu (Wi UEHTPBI) CHUMMETPUU (QHUTYp, NMPUMEHSTh JBHKCHHUS IUIOCKOCTH B
IOPOCTEUIINX CIydasX.

[IpyMeHsTh TMONy4YEeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MAaTEMAaTUYECKUE MOJENH IS
3aJa4 peaJbHOM KHU3HU U NMPOBOAUTH COOTBETCTBYIOIINE BBIYMCICHUS C MPUMEHEHHEM MOJ00Us U
TPUTOHOMETPUUECKUX QYHKIMH (IOJIBb3YACH, T€ HEOOXOAUMO, KAIbKYISITOPOM).



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
N HaumeHoBaHue pa3/ieioB U TeM NPOTrPAMMBbI KounyecTBO JJIEKTPOHHBIC (LHPPOBHIC)
n/n o0pa3oBaTejibHbIE PeCypPChI
4acoB
1 [Tpocteiiuume reoMeTpuaccKue Gurypel u ux CBOHCTBa. 14 Bu6mmotexa LIOK https://m.edsoo.ru/7f415e2e
H3sMepeHre reOMETPHUYECKUX BETHYMH
2 TpeyronbHUKH 22 bubmmoreka LIOK https://m.edsoo.ru/7f415e2e
3 [apasuienbHbIe TPSIMbIC, CYMMa YIJI0B TPEYroJbHUKA 14 bubmmoteka I{OK https://m.edsoo.ru/7f415e2e
4 OKpY>KHOCTB U Kpyr. ['eoMeTpudecKre NOCTPOCHHSI 14 bubmmoreka LIOK https://m.edsoo.ru/7f415e2e
5 [ToBTOpeHME, 0000IICHNE 3HAHMI 4 Bbubmmnoreka ITOK https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
8 KUIIACC
Ne Koawyecrso JyeKkTpoHHBbIE (HU(PPOBBIE)
HaumeHoBaHue pa3iesioB U TeM MPOrpaMMbl 4acoB
n/n oOpa3oBaTe/IbHbIE PeCypChI
1 YeThIpEXyTroabHUKH 12 bubnunoreka [IOK https://m.edsoo.ru/7f417e18
2 Teopema @areca i TeOpeMa 0 MPONOPIHOHATLHAIX 15 bubaunotexa IIOK https://m.edsoo.ru/7f417e18
0Tpe3Kax, MOJ00HbIE TPEYTOIbHUKH
3 [nomans. Haxosxzienue IwoIaser TpeyroabHKoB i 14 Bubmunorexa IIOK https://m.edsoo.ru/7f417e18
MHOTOYTOJBHBIX (puryp. [Tnomanu nogoOHbIX Guryp
4 Teopema [Tudaropa u Hauaia TPUTOHOMETPUHU 10 bu6nuoreka ITOK https://m.edsoo.ru/7f417e18
VYTJIbI B OKPYXKHOCTH. BrincaHHbIe ¥ OMCaHHBIE
5 JyeTeipexyroipHukn. KacatenbHbie k okpyxHOCTH. Kacanue 13 bubnuorexa LIOK https://m.edsoo.ru/7f417e18
OKPYKHOCTEN
6 [ToBTOpeHue, 06001IeHNEe 3HAHUT 4 bubmmoreka [{OK https://m.edsoo.ru/7f417e18
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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9 KJIACC

Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
HaumeHoBaHuUe pa3aesioB M TeM MPOrPaMMBbl KonuyectBo
n/n o0pa3oBaTe/ibHbIE peCypchbl
4acoB
1 Tpuronomerpus. Teopembl KOCUHYCOB U CUHYCOB. Peienue 16 BuGmmotexa LIOK https://m.edsoo.ru/7f41a12c
TPEYTroJIbHUKOB
2 [Tpeodpasosanue nopobus. MeTpieckue cooTHOMEHUS B 10 Bu6munoreka IIOK https://m.edsoo.ru/7f41al2c
OKPYXHOCTHU
3 BexTopsl 12 bubmmoreka [{TOK https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPMHATHI HA TIOCKOCTH 9 bu6mmoreka L{TOK https://m.edsoo.ru/7f41al2c
5 HpaBrbHbie MHOTOYTOTBHHKIL JLTiia OKpy:KHOCTH H 8 Bubnmoreka [IOK https://m.edsoo.ru/7f41al2c
ioniaib Kpyra. Beruucnenue miomaei
6 JIBYOKEHUS TIJIOCKOCTH 6 bu6mmoreka L{TOK https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHue, 0000IICHNE, CHCTEMATH3AIMS 3HAHU I 7 bubnmorexa LIOK https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
HNPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA
I'eomerpus, 7-9 xnaccwl/ Atanacsia JI.C., byryzos B.®., Kagomuer C.b. u npyrue,
AxunonepHoe obmectBo «M3narenserBo «IIpocsenienue»

METOANYECKHUE MATEPHUAJIBI 1JIs1 YYUTEJIA

Maremaruka. ['eomerpusi:7-9-e kimacchl: 6a30BbIN YPOBEHB:METOIUMIECKOE TTOCOOHE K
MpeAMETHOM TMHUK yaeOHUKOB 10 reomeTpun JI.C.AtanacsHa, B.®. byry3osa, C.b.
Kanomuesa u ap.- Mocksa: IIpocsemienue,2022.-48¢

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

- bubnmoreka I{OK https://m.edsoo.ru




