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HHOACHUTEJIBHAA 3AIINCKA

I'eomeTpust kKak OJMH U3 OCHOBHBIX PA3EJIOB IIKOJIBHOM MaT€MAaTHKH, UMEIOLIUN CBOEH
LEeNbI0 00ECIeYnTh M3Y4YeHHE CBOWCTB M pa3MepoB (UTyp, MX OTHOWICHHA M B3aUMHOE
pacroJIO’)KEHUE, OINUPAETCSI Ha JIOTMYECKYH0, JOKa3aTelbHYH JIUHHUIO. LleHHOCTh u3yueHus
r€OMETPHUH Ha YPOBHE OCHOBHOI'O 00ILIEro 00pa3oBaHus 3aK/II0YaETCs B TOM, YTO 00ydarouuiics
YUUTCSl TMPOBOJAUTH JIOKA3aTEIbHBIE PACCYXKACHUS, CTPOUTH JIOTUYECKHE YMO3aKIIOUEHUs,
JIOKa3bIBaTh MCTUHHBIE YTBEPKACHUS M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOJIUTH
paccyKJIeHHs «OT IPOTHBHOTOY», OTJINYATh CBOMCTBA OT MPU3HAKOB, (JOPMYIHUPOBATH OOpATHBIE
YTBEPKIACHHUS.

Bropoit nienbro n3ydeHuss TeOMETPUH SBIISIETCS. UCIIOJIB30BAHNE €€ KaK MHCTPYMEHTA IpU
PCHICHNH KaK MaTEMAaTUUCCKUX, TaK U IPAKTHUYCCKUX 3a1a4, BCTPCHAIOIMIUXCA B peanLHoﬁ JKU3HU.
OOyyJaromuiicss JTOJDKEH HAYIUTHCSI OMPEACITUTh T€OMETPUYECKYIO0 (PHUTypy, OmUcaTh CIOBAMU
JAHHBIN YepTEX UM PUCYHOK, HAWTH IIOIIA/lb 3€MEJIBHOTO y4acTKa, pacCUUTaTh HEOOX0IUMYIO
JUTMHY OINTOBOJIOKOHHOTO KabOelns wiu TpedyeMble pa3Mephbl rapaxka Jyuisi aBTOMOOWIIA. DTOMY
COOTBETCTBYCT BTOpAsi, BbIYUCIUTCIIbHAA JIMHHUA B U3YYCHHUU T'COMCTPUU. HpI/I PEIICHHUU 3a1a4
MPAKTUYECKOTO XapakTepa OOYyJaroIIHICsS YUYUTCA CTPOUTH MaTeMaTHUYECKHE MOJCIN peaTbHBIX
JKN3HCHHBIX CHTyaHHﬁ, MMPOBOJUTL BBIYMCIICHHUA W OLCHUBATH AaJICKBATHOCTH ITOJIYYCHHOI'O
pe3ysbTara.

Kpaitne BakHO TNOMYEPKUBATH CBS3M TEOMETPUU C JIPYTMMH Yy4eOHBIMU TNpEAMETaMH,
MOTHBUPOBAaTh  HCIOJIb30BATh  OMNpPENENECHUS TeOMETpUYecKMX (uryp ©  TMOHATHUH,
J€MOHCTPUPOBATh IPUMEHEHUE MOTYYSHHbIX YMEHUHN B GU3MKE U TEXHUKE. DTH CBSI3U Hanboliee
SIPKO BUJIHBI B TeMax «BekTope», « TpuroHoMeTpudeckne COOTHOIICHUs», «MeTo1 KOOpAHHAT
u «Teopema [Tudaropar.

VYueOnnlii kypc «l'eoMeTpus» BKIIOYACT CICAYIOIINE OCHOBHBIE Pa3/ICibl COJCPKAHUS:
«['eomerpuueckue ¢Gurypsl M UX CBOICTBay, «l3MepeHHe TIeOMETPUYECKUX BEIUYHHY,
«/lexkapToBBl ~ KOOpIMHATBl Ha  IJIOCKOCTH», «BekTtopbl», «JIBUKEHHS  IUIOCKOCTHY,
«IIpeobpazoBanus 1Mo 100Ms».

Ha uzyuenue yuebnoro kypca «I'eomerpus» orBoautcs 204 yaca: B 7 kiacce — 68 yacoB (2 uaca
B Heneno), B 8 kimacce — 68 yacoB (2 yaca B Hefenmo), B 9 kiacce — 68 yacoB (2 4aca B HEJIENIO).

COOEPXAHUE OBYHEHUA

7 KVIIACC
Havanbneie nonsatus reomerpuu. Touka, mpsmas, OTPE30K, Jiyd. Yros. Buuel yrios.
Beprukanbuele U CcMeKHBIE yriabl. buccekrpuca yrima. Jlomanas, MHOTOYrOJIbHHK.

HapaJ'IJ'IeJ'ILHOCTL U NCPHCHAUKYIIIPHOCTD NPSMBIX.

Cummerpuunble Gurypsl. OCHOBHBIE CBOHCTBA O0ceBOM cummeTpuu. [IpuMepsl cuMMeTpun
B OKPY’KarOIlleM MUpE.

OcHoBHBIE NOCTPOCHUS C ITIOMOIIBIO IUPKYITA U JIMHEUKH. TpeyTOJ'IBHI/IK. BLICOTa, MCIHaHa,
6I/ICCGKTpI/Ica, UX CBOMCTBA.

PaBHOOeIpeHHBIN U PaBHOCTOPOHHUHN TPeyroybHUKU. HepaBeHCTBO TpeyrojbHUKA.

CBoiicTBa W TpU3HAKM PaBHOOEAPEHHOTO TpeyroyibHUKa. [Ipu3HaKuM paBeHCTBa
TPEYTOJIbHUKOB.



CBoiicTBa M NPU3HAKKM NapauIeIbHBIX NpsMbIX. CyMMa yrjioB TpeyrojpHuka. BHeminue
YTJIbI TPEYTOJIbHUKA.

[IpsimoyronpHblli  TpeyrojibHUK. CBONCTBO MEOMAaHbl NPSMOYIOJBHOTO TPEYTrOJIbHUKA,
NpOBEACHHOW K rumnoreHy3e. lIpu3Haku paBeHCTBA MNPSAMOYIOJIBHBIX  TPEYrOJIbHUKOB.

[IpsimoyrobHbIN TPEYroibHUK C yriaoM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYIOJbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOH,
Teopema 0 OOJIbIIEM yTriie U OOJBIICH CTOPOHE TPEYTroNbHUKA. [lepreHuKyIsIp U HAKIIOHHAS.

I'eomerpuueckoe MecTto TO4YeK. buccekrpuca yria M CEpeIUHHBIA NEPHEHAMKYJAP K
OTpPE3KY KaK FT€OMETPUYECKHE MECTa TOYEK.

OKpyXHOCTb M KpYyI, XOpAa M JAUaMeTp, HMX CBOMCTBa. B3anMmHOe pacnosoxeHue
OKpYKHOCTH U npsimoii. KacarenbHas u cexyias kK okpy>kHOCTH. OKpyKHOCTb, BIMCAaHHAs B YT OJI.
BrnncanHas u onucaHHas OKPY>KHOCTH TPEYrOJIbHUKA.

8 KVIACC

UYerslpéxyronpauku. [lapamrenorpamMm, ero mnpu3Haku M CBOMCTBA. YacTHele ciydan

napajuieorpaMmoB (MpSMOYTOJIBHUK, PpOMO, KBaJparT), UX NpHU3HAKW U cBOMcTBa. Tpamenus,

paBHOOOKas Tpamenus, e€ cBolcTBa U npu3Haku. [IpsimoyronpHas Tpanenus.

Meron ynBoenusst meauansl. LlenTpanbHas cummerpusa. Teopema @Paneca m Teopema o
MIPOMOPLIMOHAIBHBIX OTPE3KAaX.

Cpennue TMHUM TPEYTroJbHUKA U Tpanenuu. L{enTp Macc TpeyroyibHuUKa.

[Tonobue TpeyronpbHUKOB, KOdhdumueHT nomodus. [IpusHaku mogoOust TpeyroabHUKOB.
[TpumeneHue MoI0OHS MIPH PEIICHHH TPAKTUIECKUX 3a/1aY.

CpoiictBa momazeil reomerpudeckux ¢uryp. @opmynbl s MIIOMAAN TPEYroibHUKA,
napajuienorpamma, pom0a u Tpanenuu. OTHOILIEHHE IUIoMael MoJ00HBIX GUryp.

Boruncnenue miomaseil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIET4aToil Oymare.
Teopema [Tudaropa. [Ipumenenue reopems! [ludaropa rnpu pemeHuu MpaKTHIECKUX 3a/1a4.

CuHyC, KOCHMHYC, TaHIF€HC OCTpPOro yrja MpsMOYrOJbHOTO TpeyroyibHUKA. OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO. TpuroHomerpuyeckue Gpynkiuu yriaos B 30, 45 u 60°.

Bnucanueie u HCHTPAJIbHBIC YIJIbI, YIrOJl MCKAY KacaTeJbHOU u XOpI[Oﬁ. Vsl MCIKAY

XOpJaMH U CEKYIIMMHU. BrincanHble 1 onucaHHble YETBIPEXYTOJIBHUKH. B3auMHOE pacosioskeHne
IBYX oKpyxHocTel. Kacanue okpyxHocTeil. O01me kacaTeabHble K ABYM OKPY)KHOCTSIM.

9 KJIACC



Cunyc, xocunyc, Tanresc yrioB ot 0 1o 180°. OcHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
@OopMyIIbI IPUBEICHUS.

Pemenne TtpeyronsHukoB. Teopema KOCHHYCOB U TeopemMa CHHYCOB. Pemenue
MIPaKTUYECKUX 337a4 C UCIOJIb30BAaHUEM TEOPEMbBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[Ipeo6pazoBanwue mompoowms. [10100¥Me COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o Mpon3BeaCHUN OTPE3KOB XOP, TEOPEMBI O TIPOU3BEIICHHH OTPE3KOB CEKYIIHX,
TeopeMa O KBaJIpaTe KacaTeIbHOM.

Bexrtop, anumHa (MOIynab) BEKTOpa, COHANpPaBIEHHBIE BEKTOPBI, IPOTHUBOIOJIOKHO
HaIlpaBJICHHBIE BEKTOPbI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpAllMM HaJ
BeKTOpamu. PasznoxkeHne BeKTopa Mo AByM HEKOJUIMHEApHBIM BeKTOpaM. KoopaumHaTel BEKTOpA.
CkansipHO€ MMPOU3BEIEHNE BEKTOPOB, IPUMEHEHUE JIJIsl HAXO0KJICHUS IJIMH U YTJIOB.

JlexapTOoBbl KOOPAMHATHI HA IUIOCKOCTH. YpPaBHEHHs IIPAMOM M OKPY)KHOCTH B
KOOpAMHATAX, NIEPECEUCHNE OKPYKHOCTEN U MPAMBIX. MeTo KOOpAUHAT U €r0 IPUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. [[TMHA OKpy:KHOCTH. ['pajgycHast 1 paguaHHasi Mepa yria,
BBIUHCIICHUE JUIMH AYT OKpykHOCTeH. [Imomaas kpyra, ceKkTopa, CerMeHTa.

JIBUKEHUSI TJIOCKOCTH U BHYTPEHHUE CUMMETpUU GUryp (3JeMeHTapHbIE TPEICTaBICHHUS).
[Tapannensubiii neperoc. [IoBopoT.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA
«'EOMETPHUSA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUSA

JIMHHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Ppe3yJabTaThl OCBOCHUSI MporpaMMbl ydueOHOro Kypca «['eomerpus»
XapaKTepU3yIOTCS:

1) maTpuoTHYECKOE BOCIIUTAHME:

MIpOsABJICHUEM MHTEpPECAa K MIPOHNLIOMY HW HACTOALIEMY pOCCHfICKOfI MaTeéMaTukKu,
OCHHOCTHBIM OTHOIICHUEM K JOCTHXXCHUAM pOCCHﬁCKHX MaTCMaTHUKOB U pOCCHﬁCKOﬁ
MaTeMaTHUYECKOM IIKOJIbI, K MUCIIOJIB30BAHUIO 3THUX JOCTHKCHUU B APYTruxX HayKax U IMPUKIAAHbIX

chepax;
2) rpaxIaHCcKoe U JYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBINIOJHEHHIO OOS3aHHOCTEW TpaKAaHWHA W peau3allii ero Ipas,
NIPEJCTaBICHUEM O MAaTeMaTHUYeCKMX OCHOBaX (YHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SBJICHUH, MpoLEeayp I'pakJaHCKOro oOlIecTBa (Hampumep, BBIOOPBI, ONMPOCH), TOTOBHOCTBIO K
OOCYX/IEHUIO STHYECKUX MpOOJeM, CBA3aHHBIX C MPAKTHUYECKHMM IMPUMEHEHHEM JIOCTHUKEHUH
HayKH, 0CO3HAaHUEM BaJKHOCTH MOPAJIBHO-3TUYECKUX IIPUHIIUIIOB B AEATEILHOCTH YYEHOTO;

3) Tpy/iI0BO€ BOCIMTAHHE:

YCTaHOBKOﬁ Ha aKTUBHOC YYaCTUC B PCHICHUU IMPAKTHUYCCKUX 3aJav MaTeMaTUYEeCKOM
HaIpaBJICHHOCTHU, OCO3HAHNEM BAXKHOCTU MATEMATUUYCCKOTO O6pa30BaHI/I}I Ha NPOTAKCHUN BCeit



KHU3HU JJIs1 YCIICIIHON MPOo(eCcCHOHATBHOMN AEATEIILHOCTH U PAa3BUTHEM HEOOXOAUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHUEM WHIMBHIYAIbHOH TpaekTOpuu oOpa3oBaHUs U
KU3HEHHBIX TJIAHOB C YUETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) ICTETUICCKOEC BOCIIUTAHHUE:

CMOCOOHOCTBIO K SMOIMOHAIFHOMY M JCTETHUYECKOMY BOCIPHUSATHIO MaTeMaTHYECKHX
00BEKTOB, 33/1a4, PEIICHU, PACCYKICHUI, YMEHHUIO BHJIETh MaTEMAaTHUECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 MO3HAHMS:

OpUEHTAIlel B JESATENIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAayudHBIX IMpeACTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHUS 4YeJOBEKa, MPHUPOAbI U OOIIECTBA, MOHUMAaHUEM
MaTeMaTHYEeCKOH HayKH Kak c(epbl 4eloBEeYeCKOW JesTeNbHOCTH, 3TanoB €€ pa3BUTUSA HU
3HAYMMOCTH JJIs Pa3BUTHUS LIMBUIM3ALNAH, OBIIAJICHUEM SI3bIKOM MATEMATHKN U MAaTEMaTUYECKON
KyJIbTypOM KaK CpEACTBOM TMO3HaHUS MHpA, OBJIAJICHUEM MPOCTEUIIMMHM HAaBBIKAMU
HCCIEA0BATENBCKOM JAESITEIIBHOCTH;

6) pusnueckoe BocnuTanue, HopMuUpoBaHUE KYJIbTYPbI 310POBbSI H IMOIHOHAILHOTO
Os1aronosyqus:

TOTOBHOCTBIO IPUMEHATb MAaTCMATUYCCKUEC 3HAHWA B MHTEPECAX CBOCTO 3/10POBbs, BEACHUA
3JI0pOBOTO 00pa3a HU3HU (370POBOE MUTAHKE, COATAHCHPOBAHHBIN PEXKUM 3aHIATHH W OT/BIXA,
perynsipHas gu3nyueckass akTUBHOCTH), C(OOPMUPOBAHHOCTHIO HaBBIKA PeQIICKCUU, MPU3HAHHEM
CBOETO MpaBa Ha OMIMOKY M TAKOTO e MpaBa JPYroro 4eI0BeKa;

7) 3K0JI0THYECKOe BOCITUTAHME:

OpHEHTAIINEeH Ha MPUMEHEHHE MAaTeMaTHYECKUX 3HAHWUU JUIsl PEUIeHUs 3ajJad B 00JacTh
COXPaHHOCTH OKPYKAIOIIEH Cpenpl, IUIAHUPOBAHUS TIOCTYNKOB M OIICHKH HMX BO3MOKHBIX
MOCJIEACTBUHN I OKPYXKAIOIIEH Cpebl, 0CO3HAHWEM TI00aJbHOTO XapaKTepa AKOJIOTHYECKUX
po0JIeM 1 IyTel UX PelIeHNUs,

8) ajanTanus K M3MEHSIOIIMMCS YCJIOBHSIM COIMATLHOM M MPUPOIHOI cpebl:

TOTOBHOCTBIO K JICUCTBHUSAM B YCJIOBUAX HeOHpeI[eJ'IéHHOCTI/I, MOBBIIICHUIO YPOBHSA cBOCH
KOMIICTCHTHOCTH 4YCPE3 NPAKTUYCCKYIO ACATCIBHOCTh, B TOM YHCJIIC YMCHUC YUUTHCA Yy APYIrux
J'IIO,Z[GfI, HpI/IO6pCTaTB B COBMECTHOM JACATCIIbHOCTH HOBBIC 3HAHMA, HABBIKM M KOMIICTCHIIMH U3
OIIbITAa APYTUX;

HE0OX0IMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HaHWI, B TOM 4Hclie (OpPMyIUpOBaTh HJIEH,
MOHATHS, TUTIOTE3bI 00 00BEKTaX W SIBICHUSX, B TOM UHCJIE PaHEe HEU3BECTHBIX, OCO3HABATH
NeUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE PA3BUTHE;

CITOCOOHOCTBIO 0CO3HABATh CTPECCOBYIO CUTYyAIINIO, BOCIIPUHUMATDB CTPECCCOBYIO CUTYAllUIO
KaK BbI30B, Tpe6y10H.IHﬁ KOHTPMEP, KOPPCKTUPOBATL MNPUHUMACMBIC PCHICHUSA H HeﬁCTBHH,
(I)OpMy.]'II/IpOBaTB " OCHUBATDL PUCKH U MTOCIICACTBUA, (I)OpMI/IpOBaTB OIIBIT.



METAIIPEMETHBIE PE3YJIbTATBI
IHo3naBaTebHbIE YHHBEPCAJIbHbIE Y4eOHbIE 1eCTBUS
Ba3oBble jJorndyeckue JeiicTBUA:

BBISIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKU MAaTEMaTHYECKUX OOBEKTOB, NOHATUH,
OTHOIIEHUH MEXJy HOHITUSIMH, (OPMYIUPOBATH OIPEAEICHUS MOHATHH, YCTaHABJIUBATb
CYLIECTBEHHBIH NPU3HAK KJIacCU(PUKAIIMK, OCHOBAHUS JUIl 0000IEHUS U CPaBHEHUS, KPUTEPUU
IIPOBOJIMMOTO aHAIIN3a;

BOCIIPUHUMATh, (OpPMyIupoOBaTb U IPEOOPa3OBbIBATh CYXKJIEHUS: YTBEPIUTENIbHbIE U
OTpULATENIbHbIE, €JUHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJISITh MaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEYUS B (PAKTaxX, JaHHBIX,
HaOJIOJICHUSAX U YTBEPXKIACHMSIX, Npe/ularaTb KpUTEPUU AJIS BBIABICHUS 3aKOHOMEpPHOCTEH U
MIPOTUBOPEUNI;

JieNlaTh  BBIBOJBI C MHCIIOJIb30BAaHMEM 3aKOHOB JIOTHKH, JAEAYKTUBHBIX M WMHJIYKTHBHBIX
YMO3aKIIIOYEHNH, YMO3AKIIOUEHUH 110 aHAJIOTUH;

pa30upaTh J10Ka3aTeibCTBA MATEMaTHYECKUX YTBEPKACHUH (IpsMble ¥ OT TMPOTHBHOTO),
MIPOBOJIUTH CAMOCTOSITENIbHO HECIIOKHBIE J0Ka3aTeIbCTBA MaTEMaTHUYECKHX (DaKTOB, BHICTPAaUBATh
apryMeHTallMI0, MPHUBOJUTH MPUMEPHl M KOHTPHPUMEPHI, OOOCHOBBIBaTH COOCTBEHHBIE
paccyXJeHus;

BBIOMpATh CHOCOO pemieHuss yueOHOW 3ajadyu (CpaBHUBATh HECKOJIBKO BapHaHTOB pEIlEHU,
BbIOMpATh HanOoJIee MOIXOISAIMINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebCcKHe 1eCTBUA

WCIIOJIb30BaTh BOIPOCHI KaK HCCIICIOBATCIIbCKHA HMHCTPYMEHT TIO3HAHHS, (BOPMYITHPOBATH
BOIPOCHI, PUKCUPYIOIIHE TPOTUBOPEUHE, TPOOIIEMY, CAMOCTOSTSIILHO YCTAHABIIMBATh HICKOMOE H
JTaHHOE, (POPMHUPOBATH THIIOTE3Y, APT'YMEHTHPOBATh CBOIO MO3UIUIO, MHCHHE;

MIPOBOJIMTH IO CAMOCTOSTEILHO COCTaBJICHHOMY IUIAHY HECIIOKHBIH AKCIEPUMEHT, HEOOJIBIIOe
HCCIICIOBAaHUE IO YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKOoro oOBEeKTa, 3aBHCHUMOCTEH
00BEKTOB MEX Ty COOOM;

CaMOCTOSITSIIBHO (hOPMYJIMPOBATH OOOOIICHUS M BBIBOABI 10 pe3yjibTaTaM IPOBEIAEHHOTO
HaOJIIOJICHUS, UCCIICIOBAHMS, OIICHUBATh JJOCTOBEPHOCTh MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U
000011eHMI;

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIECCa, a TAKXKE BBIIBUIaTh MPEIIOJIOKECHHUS O €ro
Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undopmanmeii:

BBISBJIATE HEIOCTaTOYHOCTh M H30BITOYHOCTH MH(OpPMAIMM, JAHHBIX, HEOOXOAMMBIX IS
peleHus 3a/1auu;

BBIOMPATh, aHATU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATH HHPOPMALIUIO PA3TUYHBIX
BUJIOB U ()OPM MPEJICTABICHHUS;

BbIOMpATh (OpMY MpeCTaBIECHUS HH(OPMAIIMK U UIUTIOCTPUPOBATh pelllaeMble 3a/1a4l CXeMaMH,
JMarpaMMamu, HHOH rpadukoi 1 uX KOMOUHAIUSIMU;

OLICHUBATh HAJEKHOCTh HMHPOPMALUK 10 KPUTEPUSAM, TNPEAJIOKEHHBIM YUUTEIeM WU
c(OpMYIINPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHuKaTHBHBIC yHUBepCaJIbHbIe y4eOHbIe JeHCTBHUSA:



BOCIPUHUMATD U (POPMYITUPOBATH CYKJICHHUSI B COOTBETCTBUU C YCIOBHUAMHU U LEISIMHU OOILICHMS,
SICHO, TOYHO, TPAMOTHO BBIP@)KATh CBOIO TOUYKY 3PCHHUS B YCTHBIX U MMMCbMEHHBIX TEKCTAX, 1aBaTh
MOSICHEHUSI 110 X0y PELICHHUs 3a]]a4l, KOMMEHTUPOBATh MOJIY4YSHHBII pe3yIbTarT;

B X0JI¢ 00CYKJICHHS 32/1aBaTh BOTIPOCHI 110 CYIIECTBY 00CYKIaeMOM TeMbI, TPOOJIEMBI, periacMoi
3aJauu, BBICKA3bIBAaTh WJICH, HAICJICHHbIC HA MOUCK PELICHMS, COMOCTABIATh CBOM CYKICHUS C
CYXJICHUSIMH JPYTUX yYaCTHUKOB JIUAJIOTa, 0OHAPYKMBATh Pa3jM4yMe M CXOJCTBO MO3HIHWH, B
KOPPEKTHOH (opme (hopMyITHpOBaTh Pa3HOTIACHS, CBOU BO3PAKCHUS;

MPEACTaBIATh PE3yJAbTaThl PEHICHUS 33Jadyd, OKCIEPUMEHTa, WCCIEIOBaHMS, IPOCKTa,
CaMOCTOSITEIEHO BEIOUPATh (POPMAT BBICTYIUICHHS C YUETOM 3aa4 NMPE3CHTANH U 0COOCHHOCTEH
ayJMTOPUU;

MMOHUMATh U UCTIOJIb30BATh IPEUMYIIECTBA KOMAH/IHOW M MHIMBU/IyaTbHON pabOThI IPU PEelICHUN
y4eOHBIX MaTeMaTHYECKUX 3a]1a4;

MPUHAMATPH 1[EJIb COBMECTHOH NEATENFHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOHM PabOTHI,
pacnpenensatb BHUAbI pabOT, IOroBapuBaThCA, OOCYXKIaTh NPOIECC M Pe3ylbTaT padoThI,
0000111aTh MHEHUS HECKOJILKUX JTIOAEH;

y4acTBOBATh B IPYNIOBBIX (popmax paboTsl (00CykIeHUS, 0OMEH MHEHUSIMU, MO3TOBbIE IITYPMbI
W JIpyTHe), BBITMOJHATH CBOI YacTh PadOTHl M KOOPAWHUPOBATH CBOU JCHCTBHUS C JIPYTUMHU
YJleHaMH KOMAaH[Ibl, OIICHWBATh KAaueCTBO CBOETO BKJIaga B OOIIMH TMPOAYKT IO KPUTEPHUSIM,
cOPMYIIMPOBAHHBIM YYaCTHUKAMH B3aMOJICHCTBHSL.

PerynsiTuBHbBIC yHUBEpCAJIbHbIE y4eOHbIE 1eiiCTBUSA
Camoopranuszanms:

CaMOCTOSITEJIBHO COCTAaBJIAThH IUIAH, AJTOPUTM pelleHus 3anadyu (WM ero 4acTh), BHIOMpaTh
croco0 pemieHuss C Y4E€TOM HMEIOIIHUXCS PEecypcoB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEUICHHH ¢ y4ETOM HOBOM HH(OPMALIUU.

CaMOKOHTPOJIb, SMOLUMOHAIbHbII HHTEJJIEKT:

BJIQJIETh CIIOCOOAMHU CaMOIIPOBEPKH, CAaMOKOHTPOJIA TMpollecca M pe3yibTaTa pEIICHUS
MaTeMaTUYECKOH 3a1auu;

NPEIBUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh MPU PEIICHUH 3a]1a4l, BHOCUTh KOPPEKTUBBI
B JIEATEJBHOCTh HAa OCHOBE HOBBIX OOCTOSTENLCTB, HAWIEHHBIX OIIMOOK, BBISBICHHBIX
TPYAHOCTEMN;

OIICHUBATh COOTBETCTBHUE Pe3yIbTaTa ACSITEIbHOCTH OCTABICHHOM 1IETTH U YCIIOBUSIM, OOBSICHITH
MPUYMHBI JOCTMKEHHUS WM HEJOCTHIKEHHS LeJH, HaXOOUTh OIIHUOKY, JaBaTh OLIEHKY
MPHUOOPETEHHOMY OIIBITY.



HNPEIMETHBIE PE3YJIBTATbBI

K konmy oOyuenus B 7 KJacce OOy4JarOMIMICS TMOJIYYUT CIEAYIONINE MPEAMETHBIC
pe3ynbTaThl:

Pacnio3naBate HM3ydeHHBIE TeOMETpUYECKHE (UTYpBI, ONPEAeNATh HX B3aUMHOE
pacroiokeHue, n300pakaTb TeOMETPHUUECKUE (PUTYPHI, BBITIOIHATH YEPTEIKH MO YCIOBHIO 331a4H.
W3mepsaTe nuHENHBbIE U YIVIOBBIE BEJIMYMHBL. Pemars 3a7aud Ha BBIYKMCICHUE JUIMH OTPE3KOB U
BEJINYUH YIJIOB.

Jlenatb TpyOyrO OIICHKY JHHEWHBIX M YTJIOBBIX BEJIMYMH IMPEJMETOB B PEaTbHON JKH3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. PaznuuaTe pasmMepsl 3TUX 0OBEKTOB MO MOPSIKY BEINYNHBI.

Crpoutb 4epTeKH K T€OMETPUUECKUM 3a/1a4aM.

[Tonp30BaTbCcsi IpPU3HAKaMU pPABEHCTBA TPEYTOJbHUKOB, HCIOJIB30BaTh IPU3HAKUA H
CBOMCTBa paBHOOEPEHHBIX TPEYTrOJIbHUKOB MPU PELICHUH 3a/1a4.

HpOBO)II/ITI) JIOTUYCCKUC PACCYKACHUA C UCITIOJIB30BAHUEM I'COMECTPHUICCKUX TCOPEM.

[Tonp30BaThbCcsi NpHU3HAKAMM PAaBEHCTBA NPSMOYTOJBHBIX TPEYrOJbHUKOB, CBONWCTBOM
MEJIMaHbl, MPOBEAEHHOW K THUIIOTEHY3€ MPSAMOYIOJbHOTO TPEYrOJbHUKA, B PEUICHUU
F€OMETPUYECKHX 3a/1a4.

Onpenenars napajuieIbHOCTh MPSIMBIX C TOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMH
cekymas. OnpenensaTh NapayieIbHOCTh MPSAMBIX C TIOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK
OJHOM MPSAMOM JI0 TOUEK APYTrOul mpsIMOH.

Pemrate 3agaun Ha kieT4aton Oymare.

[IpoBOIUTH BBIUMCICHHUS M HAXOJUTh YHCIOBble M OyKBEHHBbIE 3HAUEHHS VIJIOB B
reOMETPUYECKUX 3a/1a4aX C UCHOJb30BAHUEM CYMMBI YIJIOB TPEYroJIbHUKOB U MHOTOYT'OJIbHUKOB,
CBOJCTB yIJIOB, 00pa30BaHHBIX [IPU MIEPECEUCHHH JABYX NapaslieIbHbIX MPSIMbIX ceKyiei. Pemars
MIPAKTUYECKHE 3a/1a4H Ha HAaX0XKICHHUE YIJIOB.

BJ'Ia,Z[eTB IMOHATHUEM I'€COMETPUUCCKOTO MECTA TOYCK. YMmeThb OIIPCACIIATD 6I/ICCGKTpI/Icy yria
n Cepe,ﬂI/IHHHﬁ NEPHNCHAUKYIISAP K OTPE3KY KaK TCOMETPUUCCKUC MECTA TOYCK.

(DOpMy.]'II/IpOBaTB OMPCACIICHUA OKPYKHOCTH U Kpyra, XOpAbl U AUAMCTPA OKPYXKHOCTH,
M0JIb30BaThCS UX CBOMCTBAMH. Y METh IMIPUMCHATH 3THU CBOMCTBA IIpyu pCUICHUHA 3a1a4.

Bnagers monstuem ONMCAaHHOH O0KOJIO TPEYroJIbHUKAa OKPYKHOCTH, YMCTb HAXOJUTH eé
LCHTP. ITons30BaThCs CI)aKTaMI/I O TOM, 4YTO 6I/ICCGKTpI/ICH YIJI0OB TPEYIrOJIbHUKA IMEPCCCKAIOTCS B
OJIHOM TOYKE, U O TOM, YTO CCPCAUMHHBIC TMCPHCHIAUKYIAPBI K CTOPOHAM TPCYrOJIbHUKA
TIEPCCCKArOTCA B OJIHOM TOUKE.

Bnagers moHsTHEM KacaTeIbHOM K OKPY’KHOCTH, TIIOJIb30BATLCH TeopeMoﬁ 0
NEpICHAUKYIIAPHOCTU KacaTeJIbHOM U paauyca, HpOBe,Z[éHHOFO K TOYKC KaCaHH:.

ITonp30oBaThCs HpOCTCﬁI.HHMH TCOMETPUYCCKUMU  HCPABCHCTBAMHU, I[MOHHUMATb  HUX
HpaKTI/IquKI/Iﬁ CMBICIJI.



[IpoBOIUTE OCHOBHBIE T€OMETPUUECKHUE IIOCTPOEHUS C IIOMOIIBIO [IUPKYJISA U JTMHEHKH.

K xonmy oOyuenus B 8 kJjacce 0Oy4aromuiics MOJIYYUT CIEIYIOIUE MPEIMETHBIC
pe3yIbTaThl:

Pacno3naBaTte OCHOBHEIC BHUbI quBIpéXYFOJII)HI/IKOB, HUX DBJIEMCHTHI, II0JIb30BaThCA HX
CBOMCTBAMU IIpu pCUHICHUH I'COMETPHUICCKUX 3a/1a4.

[IpumeHsTH CBOICTBA TOUKH ITEpECEUEHHS MEIaH TPEYroJibHUKA (LIEHTpa Macc) B PEILIEHUU
3a/1a4.

Biagete nmoHATHEM CpeIHEN JUHUU TPEYrOJIbHUKA W Tpaneluu, IPUMEHATh UX CBOWCTBA
IIpU pElIeHUM reoMeTpudeckux 3angad. l[losmp3oBateea Teopemoit asieca M TEOpeMOl O
MMPOMOPIMOHAJIBHBIX OTPE3KaX, MPUMEHATH UX JJIS PpCHICHUSA NPAKTUYCCKUX 3a1aY.

[IpuMeHsTh NPU3HAKY [10100UsI TPEYTOJIbHUKOB B PEIIEHUH F€OMETPUUECKUX 3a/1a4.

[Tonb3oBatbest Teopemoii [udaropa s pemieHnst reoMeTpuYecKuX 1 MPaKTHYECKUX 3a/1au.
Crpouth MaTeMaTHYECKYI0 MOJEIb B MPAKTUUYECKUX 3aJ[auax, CAMOCTOSITENIFHO JIENaTh YepTEXK U
HaXOJUTh COOTBETCTBYIOIIHNE JITUHBI.

Brnagets moHATHSAMU CHHYCa, KOCHHYCAa M TaHTEHCAa OCTPOTO YIjia MPsIMOYTOJBHOTO
TpeyroibHUKa. [10J1630BaTHCSA STUMHU MTOHATUSAMH TSI PEIICHUS MPAKTHYSCKUX 3a7ad.

Beruucnsate  (pasnmuyHBIME - COCOOAMM) — TUIOMIAAL  TPEYroJdbHHUKA W TUIOMIAAH
MHOTOYTOJIbHBIX ~ QuUryp (TOJIB3YsCh, TJ€ HEOOXOAUMO, KaldbKymsTopom). [IpumeHsTsh
MOJTyYCHHBIC YMEHUS B TIPAKTHYECKUX 3a1adax.

Bnagerp NOHATUSIMM BIHCAaHHOTO W ILIEHTPAJIBHOTO yrja, HCIOJb30BaThb TEOPEMBI O
BIMCAHHBIX YIiaX, yriax Mexy XopJaMu (CeKyIIMMHU) U YTJIe MeX Ay KacaTelIbHOU U XOpI0H Npu
pELICHUH TeOMETPUUECKUX 3a/1a4.

Bnagers moHsTHEM OMHCAHHOTO YETHIPEXYrOJIbHUKA, MPUMEHSTh CBOMCTBA OMHUCAHHOTO
YeThIPEXYTOJIbHUKA [P PEIICHUN 33]1a4.

[IpuMeHsTh MoJydeHHbIE 3HAHMSI HA MPAKTUKE — CTPOUTh MATeMaTUYECKUE MOJENU st
3a/1a4 peajbHOU KU3HU U MPOBOJAUTH COOTBETCTBYIOILIUE BHIYMCICHHS C IPUMEHEHHEM MO00us
Y TPUTOHOMETPUH (TIOJIB3YACh, II€ HE0OX0IUMO, KaJbKYIITOPOM).

K konmy oOyuenus B 9 kijacce oOOy4yaromIMiicsl MOJYYUT CIEAYIOLME TMPEAMETHbBIE
pEe3yIbTaThI:

3HaTh TPUTOHOMECTPUUCCKUC (I)YHKI_II/II/I OCTPBIX YI'TIOB, HAXOJAUTH C UX ITIOMOIIBIO PA3JINYIHBIC
OJICMCHTBI TPAMOYTOJIBHOTO TpPCYroJIbHUKA (((pCIJ_IeHI/Ie MMPpsAMOYT'OJIBHBIX TPCYTOJ'IBHI/IKOB»).
Haxoaute (C IIOMOIIBIO KaJ'IBKy.TI}ITOpa) JJIMHBI U YTJIBI JJI1 HETAOIUYHBIX 3HAYEHHH.

ITonp30oBaThCs (I)OpMyJIaMI/I NpUBCACHUA U OCHOBHBIM TPUTOHOMCTPUYCCKHUM TOXKIACCTBOM
JIJISI HAXOKJIEHUS COOTHOIIICHUI MCKAY TPUTOHOMETPUUCCKUMHU BCIMYUHAMMU.

Hcnonp3oBaTh TEOpeMbl CUHYCOB U KOCHHYCOB JJIsi HAXOXIACHUS Pa3IMUHBIX 3JIEMEHTOB
TPEYroJibHUKA («pEUIEHUE TPEYroJIbHUKOBY»), MPUMEHATh MX MPH PEIICHUH T€OMETPUUECKHX
3a7ad.



Brnaners mousTHsAME peoOpa3oBaHus 1M0100Us, COOTBETCTBEHHBIX JIEMEHTOB MOJ00HBIX
¢uryp. Ilonp30BaTbcs CBONCTBAMHU 1MOA00MS TPOU3BOJIBHBIX (DUTYP, YMETh BBIYMCIIATH JJIHHBI U
HAXOJUTh YIIIbl y MOA0OHBIX Guryp. IIpumMenars cBoicTBa 1mojoOusi B MPAaKTHYECKUX 3aJauax.

YMeTb NpUBOAUTH MPUMEPHI TOJOOHBIX (PUTYP B OKPYXKAIOIIEM MHpE.

[lonb3oBaTbest TEOpEMaMy O IPOU3BEIEHUU OTPE3KOB XOpJ, O MPOU3BEAECHUU OTPE3KOB
CEKYIIUX, O KBaJpaTe KacaTeJIbHOM.

[lonb3oBaTbcsi BEKTOpaMH, I[OHUMAaThb MX TIE€OMETpPUYECKUH U (PU3HMUECKUH CMBICI,
MPUMEHATh UX B PELICHUM T'€OMETPUYECKUX U (Qu3ndeckux 3anad. [IpumeHsATH CKalsipHOE
IIPOU3BEICHUE BEKTOPOB Ul HAX0XKACHUS JJIVH U YIJIOB.

ITonp30BaThCs MCTOAOM KOOpAMHAT HaA IIJIOCKOCTH, HNPUMECHATL €ro B PCIICHUUN
TCOMETPUUCCKUX WU MPAKTUYCCKUX 3a1a4.

Biagetes NMOHATHSAMU IPaBUIIBHOTO MHOTOYIOJIBHHMKA, JUIMHBI OKPYKHOCTH, JUIMHBI JIyTH
OKPYXKHOCTH M paJMaHHOM MeEpbl YIJIa, YMETh BBIYMCIATH IUIOLIAJb Kpyra M €ro 4acTeu.
[IpuMeHATh NOTyYEHHBIE YMEHHSI B IPAKTUYECKUX 3a/1a4ax.

Haxomuth ocu (MM LEHTpbI) cUMMETpUu (Uryp, MPUMEHSTH JIBWKEHUS IUIOCKOCTU B
MPOCTENIINX CITyqasiX.

[IpuMeHATH MOMy4YEHHBIE 3HAHUSA HA NPAKTUKE — CTPOMTHh MAaTEMaTUYECKHE MOJEIH JUIs
3a/1a4 peajbHOM KU3HU U MPOBOJAUTH COOTBETCTBYIOLIUE BHIYMCIEHHS C IPUMEHEHHEM MO00us
Y TPUTOHOMETpUUYECKUX (PyHKIUH (MOIB3YSCh, 1€ HEOOX0IUMO, KaIbKYJISITOPOM).

TEMATHYECKOE IINTAHUPOBAHHME

7 KJIACC
Ne HaumenoBanue KonuyecTBo yacoB DnekTpoHHbIE (THPPIBHIC)
n/m pa3aesoB U TeM Beero| Kontpobhbie | [Ipaktuueckue 00pa3oBaTesbHbIE pedypChl
HpOrpaMMbI paboThI paboThI

1 |IIpocreiimme 14 0 0 bubmuoreka [JOK
rE€OMETPHUYECKUE https://m.edsoo.ru/7f41%e2e
(GUrypBI U UX CBOWCTBA.
N3mepenne
TCOMETPUICCKUX
BEJIMYUH

2 |TpeyronbHuku 22 1 0 bubnuorexa [IOK

https://m.edsoo.ru/7f41%e2e

3 [[lapamnenbHbIC npsiMble, | 14 1 0 bubnunoreka [JOK
CyMMa yIJIOB https://m.edsoo.ru/7f41%e2e
TpEeyroJbHUKa

4 |OKpyXHOCTb U KPYT. 14 1 0 bu6nmoreka [JOK
I'eomeTrpuyeckue https://m.edsoo.ru/7f415e2e
MTOCTPOCHHUS

5 |[loBTOpeHue, 4 1 0 bu6mmoreka [JOK
000011IeHNe 3HAHUH https://m.edsoo.ru/7f41%e2e

OBILEE KOJIMYECTBO 68 4 0

YACOB I10 ITPOTPAMME



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 KJIACC

Ne HanmenoBanue pa3nennos u teM
/o IIPOrpaMMbI

1  YeThlpéXyronbHUKU

2 Teopema daneca u Teopema o
MIPONOPLIMOHAIBHBIX OTpe3Kax,
10100HBIE TPEYTOJIBHUKA

3 Ilnomans. Haxoxaenue miomaaei
TPEYrOJIbHUKOB U MHOTOYTI'OJIbHBIX
¢uryp. [Inomaau nogo6HbIX GUryp

4  Teopema [ludaropa u Havana
TPUTOHOMETPUU

5  VYrisl B OKpYXHOCTH. Brincanusie u
OTMCAHHBIE YEThIPEXYTOJIbHUKH.
Kacarenbnble k okpyxHOcTH. Kacanue
OKpPY>KHOCTEH

6 IloBTOpeHue, 000OIICHHE 3HAHNI

OBIIEE KOJIMYECTBO YACOB I1O
[TPOI'PAMME

9 KJIACC
No  HammeHnoBaHue pa3ienoB 1

n/m TEM TIPOTPAMMBI Bcero Kontponbnbie IIpakruueckue
paboThI paboThI
1 Tpuronomerpus. Teopempl 16 1

KOCHHYCOB U CUHYCOB.
Pemenue TpeyroisHUKOB

2 IIpeobpazoBanue moaoomsl. 10
MeTtpruecKkue COOTHOMICHHS
B OKPY)KHOCTH

3 Bexkropsl 12

4 JlekapTOBBI KOOPJIMHATHI HA 9
TIOCKOCTH

5 IIpaBunbHbIC 8

MHOTOYTOJIbHUKH. [[mnHa
OKPY>KHOCTH M ILJIOIIA/b
Kpyra. Beruncnenue

IIoIaaei
6 JIBWKEHHs MIOCKOCTH 6
7  TloBTOopenue, 0000IIEHHE, 7
cHUCTeMaTH3allnsl 3HAHUI
OBILIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME

12

15

14

10

13

paboThl

KomnyecTBo 4yacos DNEKTPOHHBIE
Bcero Kontponsubie Ilpaktuueckue oGpasoBaTeIb
paboThI

1 bu6mmoreka IO}
https://m.edso0.rt
1 bu6mmoreka 1O}
https://m.edso00.rt
1 bu6mmoreka IO}
https://m.edso0.rt
1 bu6mmoreka 1O}
https://m.edso0.rt
1 bu6mmoreka 1O}
https://m.edso0.rt
1 bu6mmoreka 1O}
https://m.edsoo0.rt

6 0

68

KomanuectBo 4acos

DneKTpoHHbIE (THPPOBHIC)
00pa3oBaTebHBIC PECYPCH]

bu6mmoreka [IOK
https://m.edsoo.ru/7f41al2c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41al2c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41al2c

bubnuoreka [JOK
https://m.edsoo.ru/7f41al2c

bubnuoreka [JOK
https://m.edsoo.ru/7f41al2c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41al2c

bu6nmoreka [JOK
https://m.edsoo.ru/7f41al2c


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
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

YUYEBHO-METOJIMYECKOE OBECIEYEHUE OEPA3OBATEJBLHOIO
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPUAJBI U151 YYEHUKA

* ['eomerpus, 7-9 xnaccel/ Atanacsas JI.C., byry3os B.®., Kagomues C.b. u npyrue,

AxunonepHoe o6mectBo «M3narensbctBo «lIpocsenienne»

METOANYECKHUE MATEPHAJIBI J1JIAA YUUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

OIBHY «HCTUTYT cTpaTerum pa3sutus obpasoBaHna»



