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HosicHuTebHAA 3aNIMCKa

eabro udydenus kypca «['eomerpusn) 0CHOBHOI0 0011ero 00pa3oBaHus SIBJIAETCS:

- 00ecIeYnTh U3y4EeHUE CBOWCTB U pa3MepoB GUTyp, UX OTHOIICHUH U B3aUMHOE PACIIOIOKEHUE,
OMMpaeTCsl Ha JIOTMYECKYI0, OKa3aTeNbHYIO0 JUHHIO. HayuuTbcs MPOBOIUTH Jl0Ka3aTebHbIC
paccyXIeHUs, CTPOUTH JIOTHUECKUE YMO3AKIIOYEHHUS], OKA3bIBaTh UCTHHHbBIC YTBEPKICHUS U
CTPOUTh KOHTPIPHUMEPHI K JIO)KHBIM, IPOBOJIUTH PACCYKIEHUS «OT MPOTHUBHOIO», OTIMYATh
CBOWCTBA OT MPHU3HAKOB, (POPMYIHPOBATH OOPATHBIC YTBEPKACHUSI.

UCIIOJIb30BaHue €€ KaK MHCTPYMEHTA MPHU PEHICHUH KaK MaTeMaTHYeCKHX, TaK U MPaKTHUYECKUX
3a]1a4, BCTPEUAIOLIUXCS B PEAIbHOM JKU3HH.
3agayamu yyeOHoro kypca «I'eomeTpus sIBJISIOTCA:

- HAYYUTh O0YYarOIUXCs ONPEENATh TeOMETPUUYECKYIO (DPUTYPY, OIUCHIBATH CIIOBAMHU JIaHHBIN
4yepTEX WIM PUCYHOK, HaXOIUTh IUIOLIA/Ib 3€MEJIbHOTO y4acTKa, PACCUUTHIBATH HEOOXOAUMYIO
JUIMHY OINTOBOJIOKOHHOTO Ka0ensi uiu TpeOyemble pa3Mepbl rapaxka Juisi aBTOMOOUIIS. DTOMY
COOTBETCTBYET BTOpasi, BbIUMCIUTENbHAS JIMHUS B M3ydyeHUu reomerpuu. llpu permenun 3agau
IIPAKTUYECKOI0 XapakTepa 00y4arouiics T0JKEH HayYUThCsl CTPOUTh MaTEMaTHUYECKUE MOIETN
pealbHBIX JKU3HEHHBIX CHUTYyalllii, MPOBOJWUTH BBIYMCICHUS U OICHUBATh aJeKBATHOCTH
MOJTy4YEeHHOTO pe3ybTara.

- HAYYUTh MOTYEPKUBATH CBA3H F€OMETPHUH C APYTUMH yU4eOHBIMH IPEMETaMH, MOTUBHUPOBATH
UCTIOJIB30BaTh ONPEICICHIS TEOMETPHUECKUX (HUTYP U MOHITUH, IEMOHCTPUPOBATh TPUMEHEHHE
MOJTyYEeHHBIX YMEHHH B (PU3HKE U TEXHUKE. DTH CBSI3U HauboJiee SpKo BUAHBI B TeMaxX « BekTopsDy,
«Tpuronomerpuueckre cooTHOIIECHU», «MeToa koopaunat» u «Teopema [Tudaropay.

Mecto kypca «['eomeTpusi» B yueOHOM IJIaHe:
B cootercTBuM ¢ DenepanibHbIM rocyJapCTBEHHBIM 00pa30BaTeIbHBIM CTaHIaPTOM OCHOBHOI'O
obmero oOpa3oBaHusi y4yeOHBIH Kypc «l'eoMeTpus» BXOAUT B TMpPeIMETHYI 001acTh
«MareMaTuka» u SBISETCS 00sS3aTeIbHBIM IS U3YUCHHUS.

Ha uzyuenue yuebHoro kypca «I'eomerpusi» orBoautcst 204 gyaca: B 7 kiacce — 68 yacos (2
yaca B HeJel0), B 8 kiacce — 68 yacoB (2 vaca B Hemento), B 9 kitacce — 68 gyacoB (2 yaca B
HEJIEIIO).

Jisi peaiu3anuu mNporpaMMbl UCMOJIB3YIOTCSH Y4eOHUKH:

-Marematuka. ['eomeTpust: 7 - 9-¢ kiacchl: 0a30BbIid ypoBeHb AtanacsH JI.C., Byty3oB B.®.,

Kamomues C.b., Akimoneproe o6miectBo "M3narenscto "[Ipocsemenune” 2020 rox.

PabGouas mporpamma ydebHoro kypca «l'eomeTpus» cocTaBiieHa C ydeToMm pabodeit
OporpaMMbl  BOCHUTaHMA. BocmuraTenpHbBI MOTEHIMAT JAaHHOTO Y4eOHOro mpeamera
o0ecreynBaeT pealn3alnio CIeAYIONNX eEeBbIX IPHOPUTETOB BOCIIUTAHUS 00yUaIOIIUXCSL:

- YCTaHOBJIEHHME JOBEPUTENbHBIX OTHOIICHUH MEXIy YYHUTEIeM U €ro Yy4YeHHKaMmu,
CIOCOOCTBYIOIMX MO3UTHUBHOMY BOCHPHSTHIO Yy4allUMHCS TpeOOBaHHM W MpochbO ydHTEs,
NPUBJICUEHUIO MX BHHMMAaHHUS K OO0CyXJIaeMOH Ha ypoke HH(pOpMAlMM, aKTHBHM3ALUU HX
MIO3HABATEJILHON 1E€ATEIbHOCTH;

- moOyXJIeHUE UIKOJILHUKOB COOJII0/IaTh HAa YpPOKE OOLIENpPUHATHIE HOPMBI MOBEJEHUS,
IpaBwiia OOLIEHUS CO CTapUIMMH (YUUTENSIMU) M CBEPCTHUKAMH (IUIKOJIbHUKAMH), TPUHITUIIBI
y4eOHOI TUCIMITIIMHBI U CAMOOPTaHU3aIIH;

- IPUBJICYECHUE BHUMAHMS IIKOJbHUKOB K IIEHHOCTHOMY acCIEKTy M3y4aeMbIX Ha ypOKax
SBJIEHUH, OpraHu3alys X paboThl ¢ MOJy4aeMoi Ha ypoKe COLIMaIbHO 3HAaYUMOM nHpopmanmen
— MHULUUPOBAHHUE €€ 00CYXKJIEHHs, BHICKa3bIBAHUS yUYallUMUCS CBOEr0 MHEHHUs IO €€ MOBOJY,
BBIPAOOTKH CBOETO K HEH OTHOLICHHUS;



- UCTIOJI30BaHUE BOCTIMTATEIILHBIX BOBMOKHOCTEH collepyKaHust y4eOHOTO MpeaMeTa yepes
ACMOHCTpalul0 ACTAM MNPHUMEPOB OTBCTCTBCHHOI'O, TI'PAXKIAHCKOTO ITOBCACHUA, HPOSABICHUSA
YeIIOBEKOIIOOUS U T0OpOCepACYHOCTH, Yepe3 MoAOO0p COOTBETCTBYIONIUX TEKCTOB JIIsl UTCHUS,
3aj1a4 JJIsl peIIeHUs], TPOOJIEMHBIX CUTYAIHi 111 0OCYKIICHHS B KJIacce;

- IPUMEHEHHE Ha YPOKE MHTEPAKTHBHBIX ()OPM pabOThl yYaIlIMXCs: WHTEIUICKTYaIbHBIX
Urp, CTUMYJMPYHOIHUX TO3HABATCIbHYIO MOTUBAIIUIO IKOJBHUKOB,; JUAAKTHUYCCKOI'O TCaTpa, rac
IMOJIYYCHHBIC Ha YPOKC 3HAaHHA O6BIFpBIBaIOTCSI B TCAaTpaJIbHBIX IMOCTAHOBKAX; I[HCKYCCHﬁ,
KOTOPBIC JTAIOT YYAIIMCS BO3MOKHOCTh TIPUOOPECTH ONBIT BEICHUSI KOHCTPYKTHBHOTO JINAJIOTA;
IpyNIIOBOW paboThl WM pabOTHl B Mapax, KOTOPhIE ydaT IIKOJbHUKOB KOMaHIHOH paboTe u
B3aUMOJICHCTBUIO C IPYTMMU JIE€THMHU,

- BKJIIOYEHHE B YPOK UIPOBBIX IPOLEAYP, KOTOPBIE IIOMOrar0T MOAACPKATh MOTHUBALIUIO
JeTel K OJTYUYCHUIO 3HAHUH, HAJTAXKMBAHUIO TIO3UTHBHBIX MEXJIMYHOCTHBIX OTHOIICHUI B KJ1acce,
MIOMOTAIOT YCTAaHOBJICHHUIO JIOOPOXKENIATEILHOW aTMOC(EphI BO BPEMsI YPOKa;

- OpraHusanud HIe(l)CTBa MOTUBHPOBAHHBIX MW JSPYAUPOBAHHBIX Yy4UalllUXCA HaAA HX
HCYCIICBAIOIIMMU OJHOKJIACCHUKAMH, OAar0lCero MmKOJIbHUKaM COIHAJIbHO 3HAYUMBIA OIBIT
COTPYAHHUYECTBA ¥ B3aUMHOM ITOMOIIIH;

- MHUIIMMPOBAHKE U MOICPIKKA UCCIIEIOBATEIILCKOM ACITEIBHOCTH IIKOJILHUKOB B PAMKaX
peaim3anii UMW HHAWBUAYAJIBHBIX W T'PYIIIOBBIX HCCICHOBATCIBCKUX IPOCKTOB, YTO OaCT
IKOJIBHUKAM BO3MOXHOCTb HpI/IO6p€CTI/I HaBBbIK CaMOCTOATCIIBHOTO PCIICHUA TCOpeTH‘IeCKOﬁ
npoOJIeMbI, HABBIK TeHEPUPOBAaHUS U 0(DOPMIICHUSI COOCTBEHHBIX WJIEH, HABBIK YBOKUTEIHLHOTO
OTHOILIEHHSI K YyXKUM HIesM, Oo(OPMIICHHBIM B pPabOTax JPYyrUX HCCIEOBaTeNICH, HaBBIK
yOJIMYHOTO BBICTYIUIEHUS TEpe]] ay IMTOpUell, apryMEHTUPOBAaHUS U OTCTaUBaHUs CBOEH TOUKHU
3peHwsl.
2.Conep:xanne padoydeii nporpammbl yue0Horo kypca «I'eomerpus»

7 KJIACC

HauanpHbple moHsATHS reoMmeTrpuu. Touka, mpsiMas, OTPE3OK, Jyd. Yroia. Buasl yrios.
Beprukanbuele ©  cMexHble yrael. buccekrpuca yrima. JlomaHas, MHOIOYIOJIbHUK.
ITapayieabHOCTB Y MEPIEHAUKYJIIPHOCTD IPSIMBIX.

Cummerpuunbie purypsl. OCHOBHBIE CBOMCTBA 0C€BOM cuMMeTpuu. [IpuMepsl cummeTpun
B OKPY’KAIOLIEM MUDE.

OcHOBHBIE TIOCTPOEHMSI C TIOMOIIBIO IUPKYJISL M TUHEWKHU. TpeyronbHukK. BeicoTa, MeauaHna,
OuccekTpuca, UX CBOICTBA.

PaBHOOEIpeHHBIN 1 paBHOCTOPOHHUH TpeyrobHUKH. HepaBeHCTBO TpeyroiabHHKa.

CpoiicTBa W TpU3HAKM paBHOOEAPEHHOTO TpeyrojapHuKa. llpu3Hakum paBeHCTBa
TPEYTrOJIbHUKOB.

CBolicTBa M IpHU3HAKU NapauieNbHbIX MpsMbIX. CyMMa yIiloB TpeyrojpHUKA. BHemHue
YTJIBI TPEYTOJIbHUKA.

IIpssMoyronbHBId TpeyroJbHUK. CBOMCTBO Me€IUaHbl MPSIMOYTOJIBHOTO TPEYrOJIbHHKA,
NPOBEACHHOW K TrunoreHyse. IIpusHaku paBeHCTBA IPSAMOYIOJIBHBIX — TPEYTOJIBHUKOB.
ITpstMOyTONBHBIN TPEYTOJIBHUK € YoM B 30°.

HepaBeHcTBa B reOMETpHUH: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
TeopeMa o 0oJIbIIEeM yIiie U OONbIIEH CTOPOHE TpeyronbHUKA. [leprneHuKyIsap 1 HaKJIIOHHAS.

I'eomerpuyeckoe MeCTO TO4YEK. buccexkrpuca yrina W CEpeAVHHBIM INEPIEHIUKYISAP K
OTPE3KY KaK T€OMETPUYECKUE MECTa TOYEK.



OKpY>XHOCTh U KpyI, XOpJa W JuUaMeTp, UX CBOWCTBa. B3amMHOe pacnosiokeHue
OKpYXHOCTH U npsiMoii. KacarenbHas u cexy1as K OKpy>KHOCTH. OKpy>KHOCTb, BHUCaHHAsI B yTOJL.
BrnucanHas 1 onucaHHas OKPYKHOCTH TPEYTOJIbHUKA.

8 KVIACC

UYerpipéxyronsauku. [lapamnenorpamm, €ro Ipu3HAaKu U CBOMCTBA. YacTHble cCiydau
napajuiejorpaMmoB (IPsSIMOYTOJIbHUK, poMO, KBajapaT), UX MPU3HAKKM U CBOMCTBa. Tpamnenus,
paBHOOOKas Tparenus, e€ cBOICTBa U npu3Haku. [IpsmMoyroybHas Tpaneuus.

Meton yaBoenuss menuansl. LlentpanbHas cummerpusi. Teopema QDaneca u Teopema o
IPONOPLUHUOHATBHBIX OTPE3KaX.

Cpennue TUHUK TPEYToJbHHUKA U Tpanenuu. LlenTp mace TpeyroipHUKa.

[TogoGue TpeyroabHUKOB, Ko3pduimeHT nomaodus. [Ipusnaku mogoOus TPEyroJbHHUKOB.
[Tpumenenue mo1o0Ust P PEIICHUH MTPAKTUYECKUX 3a7au.

CpoiicTBa miomianeii reomerpudeckux ¢uryp. @opmynbl As IUIOMAAM TPEYTrOJbHUKA,
napajuiesiorpaMma, pom6a u tpanenun. OTHOIEHUE IUIOMAACH MTOA00HBIX QUTYP.

Brruncnenue miuomazei TpeyroJbHUKOB M1 MHOTOYTOJIbHUKOB Ha KJIeT4aToi Oymare.

Teopema I[Tudaropa. [Ipumenenue teopemsl [Tudaropa rnpu pemeHNN TPaKTHUECKUX 33/1a4.

CuHyc, KOCHHYC, TaHT€HC OCTPOTO YIJla TPSMOYTOJBHOTO TpeyroibHuka. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKACCTBO. Tpuronomerpuieckue pyskuu yrios B 30, 45 u 60°.

Brncannble ¥ LIEHTpalbHBIE YIIIBI, YTOJI MEXKIY KacaTeIbHOW U XOpAOH. YTJbl MEXIy
XOpAaMHU U CeKyIIUMH. BrircanHble U OnucaHHbIe YeThIPEXYTOBHUKY. B3anMHOe pacnonokenue

IBYX okpyxHocTel. Kacanue okpykHoctel. O01ue kacaTelbHbIE K IBYM OKPYKHOCTSIM.
9 KJIACC

Cunyc, xocunyc, TanreHc yrios ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO.
DopMyJIbl IPUBEICHHUS.

Pemienne TtpeyronpHukoB. Teopema KOCHHYCOB W Teopema CHUHYCOB. Pemnienue
IIPAKTUYECKUX 3a7a4 C UCIOIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[TpeoOpa3zoBanue noxodus. Ilogobre cOOTBETCTBEHHBIX JIEMEHTOB.

TeopeMa 0 mpoHU3BEECHNUN OTPE3KOB XOPJ, TEOPEMBI O IPOU3BEACHUN OTPE3KOB CEKYIIHUX,
TeopeMa O KBaJipare KacaTeJIbHOM.

Bekrop, nnuHa (MOAyJb) BEKTOpa, COHANPABICHHBIE BEKTOPBI, HMPOTHBOMOJIOXKHO
HaIpPaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OINEpallMM HaJ
BEKTOpaMH. Pa3iioxkeHue BEKTOpa Mo IBYM HEKOJUIMHEapHBIM BeKTopaMm. KoopaumHaTel BEKTOpa.
CkansgpHoe Mpou3BeIeHNE BEKTOPOB, IPUMEHEHNUE JIsl HaX0XK/I€HUS JUJIMH U YIJIOB.

JlekapToBbl KOOpPAMHATBI Ha IIJIOCKOCTH. YPaBHEHUS IMPSIMOW U OKPYXHOCTH B
KOOpJMHATAaX, [IEPECEUEHUE OKPY>KHOCTEN U PSIMBIX. METOI KOOPAMHAT U €r0 IPUMEHEHHE.

[IpaBuibHBIE MHOTOYTOJIBHUKH. J[JTMHA OKpYKHOCTHU. ['patycHas v pagnaHHas Mepa yria,
BBIYMCIICHHE JUIMH AYT OKpyxHocTel. [limomane kpyra, cekTopa, CerMeHTa.

JIBMKEHUS TIIOCKOCTH U BHYTPEHHUE CUMMETPHH (pUTYp (JIeMEHTapHbIE MPEICTaBICHHS).
[TapaiensHslil nepenoc. 11oBopor.

[Inanupyemble pe3ybTaThbl 0OCBOeHHS YueOHOro Kypca «['eomeTpus»

JIMYHOCTHBIE PE3YJIBTATHI



JIn4HOCTHBIE pe3yJbTaThl OCBOCHMS IporpamMmbl yueOHoro kypca «I'eomerpusp»
XapaKTepU3yIOTCA:

1) naTpuoTHYecKoe BOCIINTAHKE:

IIPOSIBIIECHUEM MHTEpeca K IPOLUIOMY M HACTOSIIEMY pPOCCHUHCKOM MaTeMaTHKH,
LIEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHHUSAM POCCHUMCKMX MAaT€MaTUKOB M POCCHHUCKON
MaTEMaTUYECKOH IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JIOCTHKEHUH B APYTUX HayKaX M IPUKIAJHBIX
chepax;

2) rpaaaHCcKoOe U TyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TFOTOBHOCTBIO K BBIIOJHEHUIO OOSI3aHHOCTEH TIpakJaHMHA M pealn3aluu ero Ipas,
IpPEJCTAaBICHUEM O MAaTEeMAaTUYeCKHX OCHOBAaX (DYHKIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBJICHU, TPOLEAYP T'PaXTAHCKOT0 O0IecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYX/IEHUIO 3TUYECKUX IPOOJieM, CBA3aHHBIX C MPAKTUUYECKUM IMPUMEHEHHEM JOCTHXKEHHUH
HayKH, OCO3HAHMEM BAKHOCTH MOPAJIbHO-ITUYECKUX IIPUHIUIIOB B IEATENBHOCTH YUEHOIO;

3) TpyaoBOe BOCIIUTAHME:

YCTAaHOBKOW Ha AaKTHUBHOE y4YaCTHE B PEUICHUM IMPAKTUYECKUX 3aJlad MaTeMaTH4eCKOU
HalpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEeMaTH4ECKOro 0Opa30BaHUs Ha MPOTSHKEHUU Bcel
KHU3HU Ul YCHEIIHON Npo(ecCHOHaIbHOM AEATENbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHIH,
OCO3HAHHBIM BBIOOPOM M IIOCTPOCHHUEM MHIMBUIYAJbHOW TpaeKTOPUU OOpa3oBaHUS U
YKU3HEHHBIX TUIAHOB € YYETOM JIMUYHBIX HHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHHE:

CHOCOOHOCTBIO K 3MOLMOHAJIBHOMY M 3CTETHYECKOMY BOCIPHATHIO MaTEeMaTHYECKHUX
00BEKTOB, 33/1a4, PELICHUN, pacCy>KJIeHUH, yMEHUIO BUJETh MATEMAaTUYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHMA:

OpHUEHTAllMe B JIEATENLHOCTH HAa COBPEMEHHYIO CHUCTEMY HAayuYHBIX MpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS 4YeJOBEKa, MPHUPOAbBI W O0OIIecTBa, NOHUMaHUEM
MaTeMaTUYeCKOl HayKH Kak c(epbl 4elOBEYECKOM NeATeNbHOCTH, 3TaloB €€ pa3BUTHUS U
3HAYMMOCTH JIJISl Pa3BUTHUS LIMBUIIN3ALIMHU, OBJIAJIEHUEM SI3bIKOM MAaTEMATUKU U MAaTEMaTU4YECKOU
KyJIbTYpOH Kak CpEICTBOM IIO3HAaHHWS MHUpPA, OBJIAJACHHEM MPOCTEHIIMMHU HaBBIKAMU
HCCJIEIOBATENIbCKOM 1€ATEIbHOCTH;

6) puznueckoe BocniuTaHue, popMUpPOBaHUE KYJIbTYPbI 310POBbS M SMOLOHAJIBHOI0
Os1aromostyqusi:

TOTOBHOCTBIO TPUMEHSTh MaTEMaTUUECKHE 3HAHUS B UHTEPECAX CBOETO 3/10POBbs, BEACHHUS
3I0pOBOr0 00pasa >KM3HM (340pOBOE MUTaHHE, COATTAHCUPOBAHHBIN PEXUM 3aHATUN U OTIbIXA,
perynspHas (u3nueckas aKTUBHOCTb), COPMHUPOBAHHOCTHIO HaBbIKa PeQUIEKCHH, MPU3HAHUEM
CBOETO MpaBa Ha OIIMOKY M TAaKOTO e MpaBa Jpyroro 4eloBeka,

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

OpUEHTalle Ha MpUMEHEHHEe MaTeMaTHYeCKMX 3HAHUM JUIs pelleHus 3ajad B o0iactu
COXPAHHOCTH OKpYXalollel cpefbl, MIaHUPOBAaHUS IOCTYNKOB M OLIEHKH HMX BO3MOXKHBIX
HOCJEICTBUM Ui OKpY>Karollel cpesibl, 0CO3HAHHEM IJI00AJIbHOTO XapakTepa KOJIOTMYECKHX
npo0JeM U MyTel ux pereHus;

8) ajanTanus K HI3MEHAIOUUMCS YCJI0OBUAM COLMATBHOM M IPUPOJAHOM Cpeabl:

TOTOBHOCTHIO K JIEHCTBUSIM B YCJIOBHSIX HEOMNPEIEIIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 IMPAKTHUECKYIO JEATEIBHOCTb, B TOM YHCJIE YMEHUE YUUTHCS Y APYTHX
Jrofiel, MpuoOpeTaTh B COBMECTHOW JESITEILHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3
OIbITa IPYTHX;



HEOO0XOIMMOCTBIO B ()OPMHUPOBAHNN HOBBIX 3HAHWH, B TOM uucie GOopMyIHpOBaTh UIECH,
HOHATHS, THIIOTE3bl 00 OOBEKTaxX M SBICHHUAX, B TOM UYHUCIIE paHEe HEH3BECTHBIX, OCO3HABATh
ne(UIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYALUIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALIUIO
KaK BBI30B, TPEOYIOLIMI KOHTpMEp, KOPPEKTHPOBaTh INPUHUMAaeMble DPELICHUs W JEHCTBUS,
(GbopMyIHpOBATH M OIICHUBATH PUCKHU M MOCIEICTBUS, HOPMUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIbTATBI
ITo3HaBaTebHBIE YHMBepPCcaJbHbIe YUeOHbIe AeliCTBUS

Ba3zoBble Jjornuyeckue aeiicTBHA:

BBISIBJISITH M XapaKTEPHU30BaTh CYIIECTBEHHbIC MPU3HAKKM MAaTEMAaTHUECKUX OOBEKTOB, MOHATHUH,
OTHOIICHUN MEXIy MOHATHAMH, (OPMYJIUPOBATh OINpEACNiCHUs] MOHATHI, yCTaHaBIUBATh
CYIIECTBECHHBIA MPHU3HAK KJIAaCCH(PHUKAIIUN, OCHOBAHUS TSI 0OOOIICHUS U CPABHEHUS, KPUTCPUU
MIPOBOJIMMOTO aHAJIN34;

BOCIIPUHUMATh, (OPMYyIUPOBaTh W MPEOOpPa3OBHIBATh CYXKACHUS: YTBEpPAUTEIbHBIE U
OTpUIIATEIIbHBIC, SMHIUYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,

BBISIBJIATh MAaTEMaTHYCCKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOpPEYHS B (paKTax, JaHHBIX,
HAOJIOZICHUSAX U YTBEPXKICHUAX, MpeJlaratb KPUTEPUU MJIs1 BBISIBJICHUS 3aKOHOMEPHOCTEH u
MNPOTHUBOPEUHNL;

JenaTb BBIBOABI C HCIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M HWHAYKTHBHBIX
YMO3aKJIFOUEeHHH, YMO3aKIIFOUEHH 110 aHAJIOTUH;

pa3duparh 10Ka3aTeabCTBA MAaTEeMATHMUECKUX YTBEPKACHUM (MpsSMble M OT MPOTHBHOIO),
MIPOBOAUTH CAMOCTOSATEIHHO HECTIOKHBIE I0KA3aTeIhCTBA MATEMATUYECKUX (DaKTOB, BEICTPAUBATh
apryMEHTalllul0, TPUBOJIUTH TPUMEPHl M KOHTPIPUMEPHI, OOOCHOBBHIBATH COOCTBEHHBIC
paccyXJ1eHus;

BbIOMpaTh crmoco0 permieHuss y4eOHOW 3a/adyd (CpaBHHBATh HECKOJIBKO BapHAHTOB pEIICHUS,
BBIOMPATh HaNOOJIee MOIXOIANINN ¢ YUETOM CaMOCTOSTENILHO BBIJICIICHHBIX KPUTEPUEB).
ba3oBble ucciaenoBaTebCKHe JeiiCTBHS

MCIIONIb30BAaTh BOMPOCHl KaK HCCIENOBATENCKUNM WHCTPYMEHT TO3HAHUS, (DOPMYIHpPOBATH
BOMPOCHI, PUKCUPYIOIIUE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOSITENIFHO YCTAHABIIUBATH HCKOMOE U
naHHoe, GOpPMHUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO0, MHEHHE;

MIPOBOJIUTH TI0 CAMOCTOSITENIEHO COCTaBJICHHOMY ITUTAHY HECJIOXKHBIM AKCIIEPUMEHT, HEOOIbIIIOEe
WCCJICIOBAHKUE IO YCTAHOBJIEHHWIO OCOOCHHOCTEH MaTeMaTH4YeCKOro OOBeKTa, 3aBUCHMOCTEH
00BEKTOB MEX]Ty COOO0I;

CaMOCTOSITENILHO (OpMYyITUPOBaTh O00O0OIIEHUS M BBIBOABI MO pe3yJbTaTaM IPOBEAEHHOTO
HAOJIOZICHUS, UCCIICIOBAHHS, OLICHUBAThH JIOCTOBEPHOCTH MOJYYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
0000I1IEHHI;

MPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE IMPOIIECCA, a TAKXKE BBIJBUTATh MPEANOJIOKEHUS O €ro
Pa3BUTHU B HOBBIX YCIOBHSIX.

Pabora ¢ nnopmanmeii:

BBISIBIIATh HEJIOCTATOYHOCTh M HW30BITOYHOCTh HWH(MOpPMAIMU, TAaHHBIX, HEOOXOIUMBIX IS
pELIeHUS 3aa4H;



BbIOMPATh, aHATTM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIIPETUPOBATh MH(POPMALIUIO PA3IUYHBIX
BUJIOB U (pOPM IPECTABICHHUS;

BBIOMpATH GOpMY MpencTaBIeHUs HH(OPMAIMH U WILTIOCTPUPOBATH PEIIaeMbIe 3a/1a4l CXEMaMH,
JyarpaMMamu, HHOU rpauKoil 1 HX KOMOMHALUSAMY;

OLICHUBATh HAAEKHOCTh HMH(DOpPMAIMM 10 KPUTEPUSAM, TPEAJIOKCHHBIM YUUTEIIEM MU
c(OpMYIMPOBAHHBIM CAMOCTOSITENBHO.

KoMMmyHukaTHBHBIE yHHBepcaibHbIe yueOHbIe 1eHCTBHUSA:

BOCIIPHHUMATh U (POPMYIIHPOBATH CYXKICHUS B COOTBETCTBHHU C YCIOBHSMHU U LIETSIMUA OOILICHHUS,
SCHO, TOYHO, TPAMOTHO BbIpa)kaTh CBOIO TOUKY 3pEHMS B YCTHBIX U IMCbMEHHBIX TEKCTAX, 1aBaTh
HOSCHEHMs 10 X0y PELICHUs 3a7a4l, KOMMEHTUPOBATh MOJyUYEHHbII pe3yIbTar;

B X0/JIe 00CY>KIE€HHUS 3a/1aBaTh BOIPOCHI 10 CYIIECTBY 00CYXk/1aeMOi TeMBbI, IPOOJIEMBI, peraeMon
3aJlauy, BBICKA3bIBATh WJEH, HAllEJICHHbIE HA IOUCK PELIEHHUs, CONOCTABIATh CBOM CYKICHHUS C
CYX/IEHUSIMH JIPYyTUX YYaCTHUKOB JMaJIora, OOHapy>KWBaTh pa3jMyhe U CXOJICTBO IMO3UIHIM, B
KOPPEKTHOH popme hopMyIHpOBATh PA3HOTIACHS, CBOU BO3PAKECHUS;

IOPEJICTaBISITh PE3ybTaThl PELICHUS 3aJaud, DSKCIEPUMEHTA, WCCIEI0BaHUs, IPOEKTa,
CaMOCTOSITEJIbHO BBIOMPATh (hOpMAT BBICTYIUICHUS C YUETOM 3a]1a4 MPE3eHTAIlUU 1 0COOCHHOCTEH
ayJIuTOpUH;

IIOHUMATb 1 MCII0JIb30BaTh PEUMYIIECTBA KOMaHIHOW U MHIMBH Ty aJIbHON PabOThI IPH PELIEHUN
y4eOHbIX MaTeMaTHUECKUX 3a/1a4;

IPUHUMATD 1€JIb COBMECTHOM JEATEeIbHOCTH, INIAHUPOBATh OPraHU3aIMI0 COBMECTHOW PabOTHI,
pacrpenenaTe BUAbI pabOT, JOrOoBapHBAThCsA, OOCYXKIaTh MPOLECC M pe3yibTaT paboTHI,
0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBATh B IPyNIOBBIX (hopmax paboThl (00CYyKaeHHUS, 0OMEH MHEHUSIMU, MO3TOBbIE LITYPMbI
U JIpyTHe), BBINOJHATH CBOIO 4acTh pabOThl M KOOPAWHUPOBATH CBOMU JEHUCTBHS C JIPYTMMHU
WIeHaMU KOMaH/]Ibl, OLICHMBAaTh KAayeCTBO CBOETO BKJIaJa B OOIIMH MPOAYKT MO KPUTEPUAM,
c(OpMyJIHPOBAHHBIM YYACTHUKAMU B3aUMO/IEHCTBUS.

PeryasiTuBHBIC YHUBepcaJbHbIe y4eOHbIE 1eiICTBHA

Camoopranusauus:

CaMOCTOSITENIbHO COCTAaBJISTh IUIAH, alTOPUTM peIlleHus 3ajadyu (WIH €ro 4acTh), BbIOMpATh
croco0 pemeHuss ¢ Y4ETOM HMMEIOUIUXCS PECYpcOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHHH ¢ yuéTOM HOBOM MH(pOpMaLIUH.
CaMOKOHTPOJIb, SMOIIUOHAJIbHBIH HHTE/VIEKT:

BIIAJIETh CIOCOOaMH CaMOTIPOBEPKH, CAMOKOHTPOJS TMpoIrecca W pe3yiabTaTa perieHus
MaTeMaTHYeCKON 3aJ1a4H;

MPEABUACTH TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYThH IIPH PEIICHUHN 33]]a49H, BHOCUTH KOPPEKTHUBBI
B JICATEIIbHOCTh HAa OCHOBE HOBBIX OOCTOATENHCTB, HANJACHHBIX OIIMMOOK, BBISIBICHHBIX
TPYIHOCTEN;

OIICHUBATh COOTBETCTBHUE Pe3yJIbTaTa AEATEILHOCTH MOCTABICHHOM IIENIN U YCIIOBHSIM, OOBSCHSTh
NPUYHHBI JOCTIKCHUS] WM HEJOCTIKCHMs IIeJIM, HaXOIWTh OIMMOKY, JaBaTh OICHKY
MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI



K xoniy obOydyeHuss B 7 kJjacce OOydYalOMIMICS TMOJYYUT CICAYIOMNE TMPEIMETHBIE
pe3yibTaThl:

PacrioznaBath W3ydeHHBIE TE€OMETPUYECKHE (UTYpBI, OINpEeNeisaTh WX B3aMMHOE
pacrnosoxeHune, n300paxkaTb reOMeTprUUecKre (PUTypbl, BHITOIHATH YEPTEKU MO YCIOBUIO 3a]1a4H.
W3mepsTh NMHEHBIE U YIVIOBBIE BEJIMYUHBI. Pemars 3a7aun Ha BBIYUCIECHUE JUIMH OTPE3KOB U
BEJIMYHH YTJIOB.

Henarb rpyOyr0 OIEHKY JMHEHHBIX U YTJIOBBIX BETUYUH MPEAMETOB B PEaTbHOM KHU3HU,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznnyare pa3mMepbl 3TUX 0OBEKTOB IO MOPSJIKY BETHUHHBI.

CTpouTh 4epTexku K Fr€OMETPUUECKUM 3aa4aM.

[Tonp30BaTbCsi NpU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCMOJb30BATh NPU3HAKH U
CBOMCTBA paBHOOEIPEHHBIX TPEYTOJIBLHUKOB MPU PEILICHUH 3aau.

IIpoBOINUTH TOTUUYECKHE PACCYKICHHS C UCIIOIB30BAHUEM I€OMETPHUUECKUX TEOPEM.

[lonb30oBaTbcsl MpPU3HAKAMU PABEHCTBA MPSIMOYTOJIbBHBIX TPEYTrOJIbHUKOB, CBONCTBOM
MEJIMAaHbl, IMPOBEIEHHON K THUIOTEHY3€ NPSIMOYTOJbHOIO TPEYroJIbHUKA, B PEUICHUH
reOMETPUYECKUX 3a]1a4.

OnpenensaTh NapauieTbHOCTh MPSAMBIX C MOMOIIBIO YTJIOB, KOTOpbIE 00pazyeT ¢ HUMHU
cekymas. Onpenenars NapajyiebHOCTh NPSIMBIX C MMOMOILBI) PABEHCTBA PACCTOSHUM OT TOYEK
OJIHOM IIPSAIMOM 10 TOYEK JPYTOM IPSIMOM.

Pemiate 3a1aun Ha kiieTyaToi Oymare.

[IpoBOAWTHL BBIYMCIEHUS W HAXOAWUTh YHCIOBbIE W OYKBEHHBbIC 3HAYCHHS YIJIOB B
F€OMETPUUYECKHX 3aJ]a4axX C UCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJbHUKOB U MHOTOYTOJIbHUKOB,
CBOICTB yTJIOB, 00pa30BaHHBIX IPH MIEPECCUCHHH JIBYX MAPAJUICITBHBIX MPSAMBIX CeKyIIeh. PemaTh
MPAKTUYECKHUE 3a/1a4 Ha HAXOXKJICHUE YTJIOB.

Brnanets moHsATHEM TeOMETPUUYECKOTO MECTa TOYEK. Y METh ONpPeAesaTh OMCCEKTPUCY yriia
Y CEpEIVHHBIN NEPHEHAUKYJIIAP K OTPE3KY KaK F€OMETPUUECKUE MECTA TOUEK.

DopmMynHpOBaTh OMPEAECIEHUS OKPY>KHOCTH W Kpyra, XOpJbl U JUAMETpa OKPY>KHOCTH,
MOJIB30BAThCS X CBOMCTBAMU. Y METh MPUMEHSThH 3T CBOWMCTBA MTPU PEUICHUH 33/1a4.

BrageTs MoHATHEM ONMUCAHHON OKOJIO TPEYroJIbHUKA OKPY’KHOCTH, YMETh HaXOIUTh €&
neHTp. [lomp3oBaThCcs GakTamMu 0 TOM, YTO OMCCEKTPUCHI YTIIOB TPEYTOJIbHUKA MEPECEKAOTCs B
OIHOM TOYKE, U O TOM, YTO CEpPEIWHHBIC NEPHEHIUKYJSIPbl K CTOPOHAM TpPEYTrOJbHHUKA
IIEPECEKAIOTCS B OJTHOM TOUKE.

Brnaners noHATHEM KacaTelbHOM K  OKPYXKHOCTH, IIOJIb30BaTbCid TEOPEMOM O
NEePHEHANKYISIPHOCTH KacaTeIbHON U pajinyca, MPOBEAEHHOTO K TOUKE KACAHMUS.

[Tonp30BaTbCcsi MTPOCTEMIIMMHU  T€OMETPUUYECKMMH  HEPAaBEHCTBAMHM, TMOHUMATh UX
MPaKTHYECKUM CMBICII.

IIpoBOAUTH OCHOBHBIE TEOMETPUUECKHE IIOCTPOEHHUS C IOMOIIBIO LIUPKYJIS U JTUHEUKH.

K konmy oOydeHus B 8 kiacce 0OydYaromMiics TMONMYYUT CIEAYIONIUE MpeIMETHBIC
pEe3yIbTaTHI:

Pacnio3HaBaTh OCHOBHBIE BHbI YETBIPEXYTOJbHUKOB, MX AJEMEHTHI, MOJIb30BAThCA HX
CBOMCTBAaMH MPU PELICHUU TEOMETPUUYECKHUX 3a1a4.

[IpuMeHsTh CBOICTBA TOUKH TMEpECeYeHHs MeIuaH TpeyrojbHUKa (LIEHTpa Macc) B
pElIEeHNH 3a]1a4.

Brnaners nonsaTHeM CpeaHEN JTUHUM TPEYroJbHUKA U Tpaneluuu, MPUMEHATh UX CBOMCTBA
IpyU peleHuu reomerpuyeckux 3anad. [lomp3oBarbes Teopemon ®aneca U TeopemMoul o0
MPONOPIUOHAIBHBIX OTPE3KaX, MPUMEHATh UX JJI PELICHUS TPAKTUYECKUX 3a]1a4.

[TpuMeHsTh NpU3HAKU OI00US TPEYTOJIbHIUKOB B PEIIEHUH F€OMETPUUECKUX 3aau.



[Top3oBatbes TeopeMoit [Tudaropa 11st pemeHnst reOMETPUISCKUX U MPAKTHIECKUX 3a]1a4.
CtpouTth MaTeMaTHUECKYIO MOJEIb B IPAKTUYECKUX 3a/1a4aX, CAMOCTOSITENILHO JI€JaTh YePTEX U
HaXOAUTbh COOTBETCTBYIOLIUE JIMHBI.

Bragers NOHATHSAMHM CHUHYCAa, KOCMHYCa M TaHI€HCAa OCTPOro yria MpsSMOYTOJIbHOTO
TpeyroibHUKa. [101630BaThCSA STUMHU MOHATUSAMH ISl PELLIEHUS IPAKTUYECKUX 3a/1a4.

Boruncnare  (pa3auyHBIME - CIIOCOOAMHM) — IJIOUIAAh  TPEYrOJbHMKA W IUIOLIAAU
MHOTOYTONBHBIX  (uryp (monb3ysch, TA€ HEOOXOIUMO, KaJIbKylIaTopom). I[IpuMeHsTh
MOJIyYEHHbIE YMEHHUS B IPAKTUYECKUX 3a7a4ax.

Bragere NOHATHSAMM BIMCAaHHOTO M LEHTPAJIBHOIO YIja, HCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX yTJaX, yriax MeXIy XopJaMu (CEKYIIMMHU) U yIiie MeX/1y KacaTelbHONU U XOpA0H npu
pEILIEHUN T€OMETPUYECKUX 3a/1a4.

BrageTp NMOHSATHEM ONMCAHHOIO YETBIPEXYTOJIBHUKA, TPUMEHATh CBOMCTBA ONMCAHHOTO
YEeTHIPEXYTOJIbHUKA IIPU PELICHUU 33]1a4.

[TpyMeHsTh NOJyuyeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MATEMaTHYECKHE MOJEIH IJIs
3aJa4 peaybHON KU3HU M TPOBOJUTH COOTBETCTBYIOIINE BHIYHCIICHUS C TPUMEHEHHEM 1010015
U TPUTOHOMETPUH (TIONB3YSICh, I/Ie HEOOXOUMO, KaJIbKYJIATOPOM).

K xonmy oOydenus B 9 kiacce oOydaromuiics TMOMYYHUT CIEAYIONIIUE MpeIMETHBIC
pe3yNbTaThI:

3HAaTh TPUTOHOMETPUYECKHE (PYHKIIUH OCTPHIX YIIIOB, HAXOIUTH C MX MTOMOIIBIO Pa3THYHbIE
9JIEeMEHTHl TPSAMOYTOJIILHOTO TPEYTONbHUKA («PElIeHUEe MPSIMOYTOJbHBIX TPEYTOJIbHUKOBY).
HaxoauTtsb (¢ MTOMOIIBIO KaBbKYJISATOPA) UTHHBI M YTIIbI ISl HETAOJIWYHBIX 3HAUCHUH.

[Tonp30BaTbest GOpMyITaMu MPUBENEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM
JUTSL HAXOXKIEHHSI COOTHOILIEHUN MEX]ly TPUTOHOMETPHUYECKUMH BETMYMHAMU.

Hcnonp30BaTh TEOpPEMbl CUHYCOB U KOCHHYCOB JUIsl HAXO0XKIE€HUS Pa3IMYHBIX 3JIEMEHTOB
TPEYTOJIbHUKA («pELIEHUE TPEYTrOJIbHUKOBY), MPUMEHATh MX IMPH PEIICHHUH T'€OMETPHUECKUX
3a/1a4.

Bnagers nonstusiMu npeodpazoBaHus M000Us, COOTBETCTBEHHBIX 3JIEMEHTOB MOI00HBIX
¢uryp. Ilonp30oBaTbes cBOMCTBaMU 1101001sI TPOU3BOJIBHBIX (DUTYDP, YMETh BBIYUCIATH JAJTUHBI U
HaXOJUTh YIJIbl y NMOA0OHBIX ¢uryp. IlpumensTs cBoiicTBa MoA0OMs B MPAKTUYECKUX 3aJadax.
YMeTh NpUBOJUTH IPUMEPHI MOAOOHBIX PUTYDP B OKPYIKAIOLIEM MUPE.

[Tonb30BaThbcs TeOpeMaMu O MPOU3BEACHUU OTPE3KOB XOpJ, O IMPOU3BEIECHUH OTPE3KOB
CEKYILHX, O KBaJpaTe KacaTeJIbHOM.

[Tonp3oBaTbcss BEKTOpaMHM, IMOHMMAaTh MX T'€OMETPUYECKUN M (U3NYECKUH CMBICT,
IPUMEHSTh UX B PEHICHUH TeOMEeTpUYecKuX U (usnueckux 3aaad. [IpuMeHsTh ckajasipHOe
MIPOM3BEIEHNE BEKTOPOB JJIsl HAX0XK/I€HUs JJIMH U YTJIOB.

[Tonp30BaTbcs METOAOM KOOpPAMHAT Ha IIJIOCKOCTH, IPUMEHATH €ro B PEIIEHUU
FEOMETPUUYECKUX U MPAKTUYECKUX 3a/1ay.

Bnagers MOHATHSMH MPaBUJIBHOIO MHOTOYTOJBHHUKA, JUIMHBI OKPYKHOCTH, JUIMHBI JTyTH
OKPYXHOCTH M paJdaHHOM Mepbl yIjla, YMETh BBIYHMCIATH IUIOIMIAAL Kpyra M €ro 4Yacrem.
[TpyMEHATH MOIy4EHHbIE YMEHUS B IPAKTUUECKUX 3a/1adax.

HaxoauTe ocu (MM LEHTPBI) CUMMETPUU (UTYp, TPUMEHSTH JBHKEHUS IUIOCKOCTH B
MPOCTEUIINX CITydasiX.

[IpyMeHsTh MONyuyeHHbIe 3HAHUS Ha MPAKTUKE — CTPOUTh MAaTeMaTH4YEeCKHEe MOJEIH IJIs
3aJa4 peaJbHON KU3HU U TPOBOJUTH COOTBETCTBYIOIINE BHIYMUCICHUS C TPUMEHEHHEM 11010015
U TPUTOHOMETPHUECKUX (PYHKIMH (TIOJIB3YSCH, I71e HEOOXOIUMO, KAJIbKYJIATOPOM).



3.

HpOBepﬂeMLIe Tpeﬁ()BaHI/IH K pe3yjabTaTaM 0CBOCHHUSA OCHOBHOM 06pa30BaTeJ’[LHOﬁ

NPOrpaMMmblI
7 Kiace
Kon [IpoBepsieMble IpeAMETHBIC PE3YJIbTAaThl OCBOCHUSI OCHOBHOM 00pa30oBaTeIbHOM
MIPOBEPSIEMOTO MPOrpaMMbI OCHOBHOT'O 00IIIET0 00pa30BaHUS
pesyibTara
6 I'eomerpust
Pacrnio3HaBaTh U3y4eHHbIE TeOMETpUUYECKUE (PUTYPBI, ONIPEAEIATh UX B3aUMHOE
pacrioyio’keHue, n300pakaTb FreOMETpUUECKUEe (PUTypBl, BBITOIHATH YEPTEXKHU 1O
6.1 YCIIOBHIO 3aJauu. MI3MepsATh TUHEHHBIE U YITIOBbIE BEIMUUHBL. Pemars 3agaun Ha
' BBIUMCIIEHUE JUIMH OTPE3KOB U BEJIMYMH YTIIOB
Jlenatb rpyOyr0 OIICHKY JIMHEHHBIX U YTJIOBBIX BEIMYHH MIPEIMETOB B pealbHOU
6.2 KHU3HH, Pa3MEPOB MPUPOIHBIX 00BEKTOB. Paznuyars
pa3Mephl STHX 00BEKTOB I10 TOPSIKY BETHINHBI
6.3 CTpouth 4epTekH1 K T€OMETPUUECKHUM 3a/1a4aM
[Tonp30BaThbcs NpU3HAKAMU PABEHCTBA TPEYTOJIbHUKOB, UCIIOIb30BaTh MPU3HAKU
6.4 U CBOMCTBA paBHOOEPEHHBIX TPEYTOJIbHUKOB MPH PEILICHUH 3a1a4
IIpoBoUTH JIOTMYeCKHe paccyXIeHHs c UCIIOJIb30BaHUEM
6.5 TE€OMETPHUECKUX TEOPEM
[Tonmp30BaThCs MPU3HAKAMHU PABEHCTBA PSIMOYTOIBHBIX TPEYTOJIHHUKOB,
6.6 CBOWCTBOM MEJIHaHBI, IIPOBEJCHHON K TUTIOTEHY3€ PSIMOYTOIBHOTO
TPEYTOJIbHUKA, B PEIICHHH T€OMETPHUECKUX 33124
OmnpenensaTs napaaieNbHOCTh IPSIMBIX C TOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT ¢
HUMH ceky1as. Onpenenars napaieabHOCTh MPSMBIX C TIOMOIIbIO pAaBEHCTBA
6.7 pPacCTOSTHUM OT TOYEK OJAHOMU MPSMOM 0 TOYEK APYroM IpsMoit
6.8 Pematp 3a1aun Ha kiieT4aroit Oymare




HpOBOI[I/ITI) BBIYMCICHHUA 1 HAXOAUTHh YHUCIJIOBBIC U 6YKBCHHBIC 3Ha4YCHUA YIJIOB B
TCOMETPHUYCCKUX 3adad4ax C UCIIOJb30BAHUEM CYMMBI YI'JIOB TPEYTOJIbHUKOB 1
MHOI'OYTOJIbHUKOB, CBOMCTB YIJIOB, 06p330BaHHI)IX IIpr IEPECCUCHUH JIBYX

6.9 MapauyIeabHbIX IPSAMBIX CeKylleh. Pemars mpakTuyeckue 3aj1aud Ha HaXOXKJICHUE
YIJIOB
BrnaneTs moHATHEM T€OMETPUUYECKOTO MECTA TOYEK. Y METH OIPEAECIATD
6.10 OMCCEKTPUCY YIJIa U CePEAMHHBIN MEPIISHIUKYJIISP K OTPE3KY Kak
' reOMETPUUYECKUE MECTAa TOUEK
DopMyJIHPOBATh ONPEACICHUS OKPYKHOCTU U KPYra, XOpAbl U AUAMETpa
6.11 OKPYHOCTH, TIOJIb30BaThCA UX CBOMCTBAMH. Y METh IPUMEHATH 3TH CBOMCTBA
' [PH PEIICHHUH 33719
Biiamers noHsATHEM ONMMCAHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh ee ueHTp. [lonp3oBaThes (hakTamMu 0 TOM, YTO OUCCEKTPUCHI YIIIOB
TPEYTOJbHUKA MEPECEKAIOTCA B OJTHOM TOYKE, U O TOM, YTO CEPEIUHHBIE
6.12 MEePIEHANKYJISAPBI K CTOPOHAM
TPEYTOJIbHUKA MEPECEKAIOTCA B OJTHOM TOUKE
Bitamers nonsitueM KacatelbHON K OKPYKHOCTH, II0JIB30BaThCS TEOPEMOU O
6.13 MEePIEHANKYISIPHOCTH KacaTeIbHOW U pajinyca, MPOBEICHHOIO K TOYKE KaCaHUs
6.14 [Tonp30BaThCs MPOCTEHIIMMH T€OMETPUUECKUMH HEPABEHCTBAMHM, IOHUMATh MX
' MPAKTHYECKHIA CMBICIT
6.15 [IpoBOIUTH OCHOBHBIE TEOMETPUUECKHUE IIOCTPOCHUS C TOMOIIBIO LIUPKYJISA U
' JIUHENKU
8 Ki1acc
Kon [IpoBepsieMbie MTpeIMETHBIE PE3yIbTaThl OCBOCHUS OCHOBHOM 00pa30BaTeIbHOM
MIPOBEPSEMOTO MPOrpaMMbI OCHOBHOT'O 00IIIET0 00pa30BaHUS
pe3yJibrara
6 r
€oMEeTpHUsL
Pacnio3HaBaTh OCHOBHBIE BU/Ibl YETHIPEXYTOJIBHUKOB, UX AJIEMEHTHI, TOJIb30BATHCSA
6.1 HX CBOMCTBaMU IMPU PELICHUU F€OMETPUUYECKHUX
3a7a4
6.2 [IpuMeHATH CBOMCTBA TOUKH MEPECEUEHUsI MEIUAH TPEYTOJIbHUKA

(meHTpa Macc) B pelieHUu 3a1a4




Brnagets noHsTHEM CpeHEN JTMHUU TPEYTOJIbHUKA U TPANCIUH, IPUMEHSITh UX
CBOICTBA MPH PEIICHUN T'eOMEeTpUUYeCKuX 3a1a4. [lonabp30BaThCs TEOpEMOit

6.3 .
dareca ¥ TEOPEMOIl O IPOMOPLIUOHATIBHBIX OTPE3KaxX, MPUMEHATh UX JJIs
pelIeHUs TPaKTUYECKHX 3aa4
6.4 [IpumensTH MPU3HAKU noxoous TPEYrOJIbHUKOB B pelieHnn
reOMETPUUYECKUX 3a1a4
[Tonp3oBatbes Teopemoii [Iugaropa ams pemeHuss reoOMeTpUIECKUX U
6.5 IpakTU4eckux 3aad. CTpouTh MaTEMaTUUYECKYIO MOJIENb B IPAKTUYECKUX
3aJla4ax, CaMOCTOATEIbHO JI€JIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIIHNE JUIUHbI
Brnagets noHATHSAMEU CHHYCa, KOCHHYCA U TAHT€HCAa OCTPOro yria
6.6 MPSIMOYTOJIBHOTO TpeyroibHUKA. [101630BaThCSI STUMU MOHATUSAMU AJISL PELICHUS
MPAKTUYECKHX 3a71a4
Boruncnsate (pa3nuyHbIME cIoco0aMu) IIIOMIAAb TPEYTOIbHUKA U TUIOIIA U
6.7 MHOTOYTOJBHBIX (PUTYD (ITOJIB3YACH, T1Ie HEOOXOANMO, KaTbKYJIATOPOM).
[IpuMeHsTH MOTy4YeHHbIE YMEHUS B IPAKTUUECKUX 3a/1a4ax
BrageTs NOHATUAMHU BIMCAHHOTO U LIEHTPAJIIBHOTO YIUIA, UCTIOJIb30BaTh TEOPEMBI
6.8 0 BIIMCAHHBIX yriax, YIJlax MeXIy XOpAaMHU (CEKYIIUMHU) U YIIIe MEXTy
KacaTeJIbHOW U XOpAOU IPU PEIICHUH T'€OMETPUUECKHUX 3a/1a4
6.9 Bragets NOHATHEM ONMCAHHOIO YETHIPEXYTOJBHUKA, IPUMEHSTH CBOMCTBA
' OIMCAaHHOT'O YEThIPEXYTOJIbHUKA IPU PELLIEHUH 3a/1a4
IIpuMeHsTh MOTy4YEHHBIE 3HAaHUS HA IPAKTUKE — CTPOUTH MAaTEMAaTHUECKUE
6.10 MOJIENH 71 337a4 PeaJIbHOM KU3HU U MIPOBOJIUTH COOTBETCTBYIOIME
: BBIUMCIICHUS C IPUMEHEHHUEM 10A00Us
U TPUTOHOMETPUH (TI0JIB3YSICh, II€ HEOOXO0IUMO, KAJIbKYJISTOPOM)
9 knacc
Kon [TpoBepsieMble peAMETHBIE Pe3yJIbTaThl OCBOCHUSI OCHOBHOI 00pa3oBaTelbHOM
IIPOBEPSEMOTO IPOTrpaMMbl OCHOBHOT'O OOIIIEr0 00pa3oBaHUs
pe3yJbprara
6 I'eomerpus




6.1

3HaTh TPUTOHOMETpUUYECKHE QYHKIIMH OCTPBIX YTJIOB, HAXOAUTH C UX MOMOIIBIO
pa3IUYHbIC 3JIEMEHTHI IPSIMOYTOJILHOTO TPEYToJIbHUKA («pelIeHne
MPSIMOYTOJIBbHBIX TPEYTOJILHUKOBY). HaxoauTh (C MOMOIIBIO KAJIBKYJISTOPA)
JUTMHBI ¥ YTIIBI IS HETAOMUYHBIX 3HAUYCHUI

6.2

Ilonp30BaThCA (bOpMy.]IaMI/I MMpUBCACHNA U OCHOBHBIM TPUT'OHOMECTPHUICCKUM
TOXKACCTBOM AJId HAXOXACHU A COOTHOIIICHUM MCKAY TPUTOHOMCTPUICCKUMU
BCJIMYMHaAMHU

6.3

Hcnons30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JIJISL HAXOKICHUS Pa3InYHbIX
3JIEMEHTOB TPEYroJIbHUKA («PELIEHUE TPEYTOJIbHUKOBY ), IPUMEHATh UX IIPU
peLIeHUU TEOMETPUYECKUX 3aa

6.4

Brnaners monsTHAMYU TIpeoOpa30BaHUs 10100, COOTBETCTBEHHBIX 3JIEMEHTOB
no1o0HBIX (uryp. [Tomp30oBaTbest CBOWCTBaMH 1OI00US IIPOU3BOIBHBIX QUTYD,
YMETh BBIYHCIIATH [UIMHBI U HAXOUTh YIJIbl Y TOAOOHBIX (uryp. [lpumensTs
CBOWCTBA MMOI00MS B IPAKTUYECKUX 3a/1a4ax. YMETh PUBOAUTH PUMEPHI
10JI0OHBIX (PUTYp B OKPY>KaIOLIEM MUpE

6.5

[Tonmp30BaThCs TEOPEMaMU O TIPOM3BEICHUH OTPE3KOB XOP/I, O MPOU3BEACHUN
OTpPE3KOB CEKYIIUX, O KBapaTe KacaTelbHOU

6.6

ITonp30BaThCA BCKTOpaMU, IIOHUMATh UX FCOMeTpI/I"IeCKI/Iﬁ u (I)I/I3I/I‘leCKI/II\/’I CMBICII,
NPUMCHATH UX B PCIICHUN T'COMETPUUCCKUX U (I)I/I3I/ILIGCKI/IX 3aaaq. HpI/IMeHHTB
CKaJIIpHOC MPOU3BCACHUC BEKTOPOB VI HAXOXKIACHHUA NJIMH U YTJTIOB

6.7

ITonp30BaThCSI METOAOM KOOpAUHAT Ha IIJIOCKOCTHU, TPUMCHSITH €ro B pCIICHUN
TCOMCTPHUYICCKUX U MTPAKTUUCCKHUX 3a/laq

6.8

Buiamers moHsATHAMY PAaBUIIBHOIO MHOTOYT'OJIBHHKA, ITTMHBI OKPYKHOCTH,
JUIMHBI TyTU OKPY>KHOCTH Y PAJIMAHHON MEpBI yIJIa, YMETh BBIUNCIATH IIJIOIAb
Kpyra u ero dactei. [I[pumMeHsTh oiny4eHHble YMEHHS B IPAKTUYECKUX 3aa4ax

6.9

HaxonuTp ocu MM LIEHTPBI CUMMETPUU (PUTYD, TPUMEHSTD JIBHXKEHHS IIJIOCKOCTH
B IIPOCTEMNIINX CITydasx




6.10

[TpumMeHsTH MoJTydYeHHbBIE 3HAHUS Ha NTPAKTHKE — CTPOUTh MaTEMAaTHIECKHE
MOJIENIN JIJIS 33/1a4 PealibHOW )KU3HU U MIPOBOIUTH COOTBETCTBYIOIIHE
BBIUUCIICHUS C TPUMEHEHHUEM TTOA00HS U TPUTOHOMETPHUYCCKUX (DYHKITHIA
(MOIB3YSCH, TAe HEOOXO0IUMO, KATLKYIISITOPOM)

HpOBepﬂeMLIe 3JIEMEHTHBI COACPKAHUA

7 Kyacc
Kon [IpoBepsieMblil 2JIEMEHT COACPKAHUS
6 I'eomerpus
HauvanpHble noHsTHs reomerpun. Touka, mpsimasi, OTpe30K, J1y4. Yroi. Buasl yrios.
6.1 Beprukanbuble 1 cMexHBbIE yIibl. buccekrpuca yria. Jlomanas, MHOrOyrojabHUK.
' [TapamienpHOCTh U NEPIEHIUKYISIPHOCTD MPSIMBIX
Cummerpuunbie ¢purypbl. OCHOBHBIE CBOWCTBA OCEBOW cMMMeTpuu. [Ipumepsr
6.2 CUMMETPHUU B OKPYKAOLIEM MUPE
OcHOBHBIE IOCTPOEHUS C OMOILBIO LIUPKYJIS U TMHEUKH. TpeyroiabHUK.
6.3 BricoTa, Mmennana, 6buccexkTpuca, UX cBOMCTBa
6.4 PaBHoOenpenHslii  u PaBHOCTOPOHHUI TPEYTrOJbHUKH. HepasenctBo
) TPEYTOJIbHUKA
CBolicTBa U MPU3HAKK paBHOOEIPEHHOT O TpeyroibHuKa. [Ipu3Haku paBeHCTBa
6.5 TPEYTOJIBHUKOB
CaoiicTBa U TpU3HAKU NapajuIeIbHbIX MIPSAMBIX. Cymma YIJIOB
6.6 TpPEYroJibHUKA. BHEIIHNE yIIIbI TpEyTroJbHUKA
[IpssMOyTroNBHBINA TPEYTOIBHUK. CBOMCTBO MEIMAHbI IPSIMOYTOJIBHOIO TPEYTOJIbHHKA,
IIPOBEICHHOMU K rurnorenyse. IIpu3Haku paBeHCTBa IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.
6.7 [IpsAMOYTOIBHBIN TPEYTONBHUK C YTIIOM
B 30°
HepaseHncrBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O JUIMHE
6.8 JIOMaHOH, Teopema 0 0OJIbIIEM yIiie U 00JIbIleii CTOpOHE TPEYTOJIbHUKA.
' [IeprieHAUKyYIISAp ¥ HAKIIOHHAS




['eomeTpuyeckoe MecTo TOUeK. brccekTpuca yria u CepeIuHHbIA MEPHEHANKYJIIAP K

6.9 OTPE3KY KaK FreOMETPUYECKHE MECTa TOYEK
OKpy’KHOCTb U KpYT, XOpJa U TUaMeTp, X CBOMCTBa. B3auMHoe pacnosioxeHue
6.10 OKpY’KHOCTHU U npsimoil. KacaTtenbHas U cexyas K OKpy>KHOCTH
OKpy’KHOCTb, BIIUCAHHAs B yroJl. BucanHas ¥ ONMCaHHAas OKPYKHOCTH TPEYTOJIbHUKA
6.11
8 Kiacc
Kon [IpoBepsieMblil 2JIEMEHT COACPKAHUS
6 I'eomerpus
6.1 UYerslpexyroynbHuku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA
6.2 [TpsMoyronbHUK, poMO, KBaZpaT, X IPU3HAKH U CBOHCTBA
Tpaneuus, paBHOOOKas Tpameuus,  ee CBOIICTBa U IIPU3HAKU.
6.3 [TpstmoyronbHast Tpaneuus
6.4 Merton ynBoenus menuansl. Llentpansnas cummerpus. Teopema @aineca u Teopema o
' IIPONOPLUOHAIIBHBIX OTPE3KAX
6.5 Cpennue TMHUM TpeyrojabHUKa U Tpanenuu. LleHTp Macc TpeyronbHuKa
[TonoOue TpeyronbHUKOB, KodhdumueHT nogodus. [Ipu3Haku mogo0us TPEyroJIbHUKOB.
6.6 [Ipumenenue mogo6us NpU pelIeHUH MPAKTUYECKUX 3a]a4
6.7 DopMybl Is IJIOLIA/IM TPEYTOJIbHUKA, MapajjiesiorpaMmma, pom0a u Tpanenun
CaoiicTBa muioniaieit reomerpudeckux puryp. OTHomeHue riomnaaen noJoOHbIX GUryp
6.8
Brruncnenue miomianeit TpeyroJibHUKOB 1 MHOTOYTOJILHUKOB Ha KJIETYaToi Oymare
6.9
Teopema ITudaropa. Ilpumenenue Teopemsl [ludaropa npu perieHnn npakTHIECKUX
6.10

3a1a4




CuHyc, KOCHHYC, TAHT'€HC OCTPOTO yTiia MPSIMOYTOJILHOTO TpeyroyibHuka. OCHOBHOE
6.11 TPUTOHOMETPUIECKOE TOXKACCTBO. TpuUronomerpuieckue GpyHkuu yrioB B 30°, 45° u
' 60°
BriucaHHbIE ¥ LIEHTPAJIBHBIE YIUIBI, YTOJI MEXAY KacaTeJIbHOW U XOPJAOU. Y IJIbI MEXAY
6.12 XOpAaMHU U CEKyIIUMHU
6.13 BnucanHble U ONMCAHHBIE YETBIPEXYTOJIBHUKHU
B3aumHoe pacmonoxenue 1Byx okpyxHocteil. Kacanue okpykuoctend. Obmue
6.14 KacaTeJbHbIE K IBYM OKPYXHOCTSIM
9 knacc
Kon [IpoBepsieMbIil 2JIEMEHT COACPKAHUS
6 I'eomerpus
Cunyc, KOCHHYC, TaHI'€HC yrmoB or 0 gmo  180°. OcHoBHOE
6.1 TPUTOHOMETPHUUECKOE TOXK1eCTBO. DOPMYJIbI IPUBEICHUS
Pemenne TpeyroapHuKoB. TeopeMa KOCMHYCOB M T€OpeMa CUHYCOB. Pemienne
6.2 IIPAKTUYECKHX 3a7a4 C UCIO0JIb30BaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB
6.3 [Tpeo6pazoBanue mompoowms. [1og00me COOTBETCTBEHHBIX JIEMEHTOB
6.4 Teopema o Ipou3BeIEHUN OTPE3KOB XOPJI, TEOPEMBI O IPOU3BEIEHUU OTPE3KOB
' CEKYILIHUX, TEOpPEMa O KBaJApaTe KacaTeJIbHOU
6.5 BexTop, nnuHa (Mo1yJib) BEKTOPA, COHAIIPaBJIEHHbIE BEKTOPBI, TPOTUBOIOIOKHO
' HaIpaBJIEHHbIE BEKTOPbI, KOJUTMHEAPHOCTh BEKTOPOB,
pPaBEHCTBO BEKTOPOB, ONepalluu HaJl BeKTopaMmu. PaznokeHne BeKTopa 1o I8ymM
HEKOJJTMHEAPHBIM BEKTOpaM
6.6 Koopaunats! Bektopa. CkansipHOe IPOU3BEIEHIUE BEKTOPOB, IPUMEHEHHE IS
' HAXO0X/IEHU JUIUH U YTJIOB
JlexapToBbI KOOPANHATHI HA TUIOCKOCTH. Y PAaBHEHUS NIPSIMOU U OKPYKHOCTH B
6.7 KOOpJIMHATAaX, MIepeceueHre OKpYKHOCTEHN U MpsAMbIX. MeTo1 KOOpAMHAT U €ro
pUMEHEHNE
6.8 [IpaBuUIBEHBIE MHOTOYTOJIBHUKH




JnuHa okpyxHOCTH. ['paycHas U paguaHHas Mepa yria, BBIUUCICHHUE UIMH TyT
6.9 OKPYXHOCTEH

6.10 [Tnomane kpyra, cekTopa, cermeHTa

JIBMSKEHUS TUIOCKOCTH M BHYTPEHHHE CUMMETPHU (UTYp (JIEMEHTApHBIE
6.11 | npencrasnenns). [apannensublii nepesoc. IToBopoT




4. TemaTu4yeckoe NJIAHUPOBAHUE

7 KJIACC
DJ1eKTPOHHBIE
Ne n/m  HammeHoBaHuUe pa3esioB U TeM NPOrPaMMBbl KoanuectBo (ngpobsic)
o0pa3oBaTe/ibHbIE
4yacoB
pecypcsl
[Ipocreiimme reomerpudeckue GUTYpPBI U UX bubmorexa LIOK
1 POCTCHILIHE FEOMETPIICCKHE QUIYD 14 https://m.edso0.ru/7f415e2
cBoiicTBa. lI3MepeHne reoMeTpuiecKuX BeTNIHH o
bu6nmoreka IJOK
2 TpeyroabHUKH 22 https://m.edsoo.ru/7f415e2
€
[TapannensHbIE OpsIMbIE, CYMMa YTJIOB bubmmorexa LIOK
3 P P > CYMMAY 14 https://m.edsoo.ru/7f415e2
TPEyrojbHUKA o
OkpyXHOCTB U KpyT. [ 'eomeTprueckue bubmmorexa LIOK
4 Py 26 P 14 https://m.edsoo.ru/7f415e2
MOCTPOCHUS o
Bu6nmoreka IJOK
5 IToBTOpeHwue, 06001ICHNE 3HAHUI 4 https://m.edsoo.ru/7f415e2
e
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8 KJIACC
DJIeKTPOHHBbIE
Nen/m HaumeHoBaHMe pa3fesioB U TeM NMPOrPaMMbI KoanuectBo (npposnie)
o0pa3oBaTeJibHbIE
4acoB
pecypcsl
bub6mmoreka [IOK
1 YeThIpEXYTroNbHUKH 12 https://m.edsoo.ru/7f417e
18
Teopema daneca u Teopema o bubnuotexa [IOK
2 MPOMOPIMOHABHBIX OTPE3Kax, MOT00HbBIC 15 https://m.edsoo.ru/7f417e
TPEYTOJIBHUKHU 18
[Tmomans. Haxoxaenne miomaneit bubmuoreka [IOK
3 TPEYTrOJLHUKOB M MHOTOYTOJBHBIX (QUTYP. 14 https://m.edsoo.ru/7f417e
[Tnomany nogo0HBIX Guryp 18
bu6nmoreka IJOK
4 Teopema ITudaropa v Havaga TPUTOHOMETPHH 10 https://m.edsoo.ru/7f417e
18
VYl B OKpYHOCTH. BriicaHHbIE U ONMCaHHbBIE bu6mmotexa [IOK
5 4eThIpeXyroibHUKH. KacaTenbHbie K OKPY)KHOCTH. 13 https://m.edsoo.ru/7f417e
Kacanme okpyxHOCTEH 18
bu6nmoreka IJOK
6 IToBTOpeHwme, 0600IIEHNE 3HAHMIA 4 https://m.edsoo.ru/7f417e

18
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9 KIIACC
JJIeKTPOHHbIE
No 11/ HanmenoBaHue pa3jie/ioB U TeM Koai1ecTBo (uu¢poBbie)
NMPOrpamMmbl o0pa3oBaTe/ibHbIE
4acoB
pecypcsl
Tpuronomerpus. Teopembl KOCUHYCOB U bubmorexa LIOK
1 16 https://m.edsoo.ru/7f41al
CHUHYCOB. Penienue TpeyrojabHUKOB 2¢
bubmuorexa [JOK
5 [IpeobpaszoBanue nonodus. Metpuueckue 10 https://m.edsoo.ru/7f41al
COOTHOUIEHUS B OKPY>KHOCTHU 2
bu6mmoreka [IOK
3 BekTopsl 12 https://m.edsoo.ru/7f41al
2c
bu6mmoreka [IOK
4 JlekapTOBBbI KOOPAMHATHI HAa MIJIOCKOCTH 9 https://m.edsoo.ru/7f41al
2c
[IpaBunbpHBIE MHOTOYTOJIBHUKU. JlnHA bubnnoreka [JOK
5 OKPYKHOCTH U ILUTOIIAb Kpyra. Beruucinenue 8 https://m.edsoo.ru/7f41al
Iomanen 2c
bu6mmoreka [IOK
6 JIBU>KEeHUS MIIOCKOCTH 6 https://m.edsoo.ru/7f41al
2c
[ToBTOpeHnue, 06061IeHNE, cCUCTEeMaTH3aus bubmiorexa OK
7 - ’ ’ 7 https://m.edsoo.ru/7f41al
3HAHUHN
2c
OBHIEE KOJIMYECTBO YACOB 1O 68
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