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AHHOTALIUA
K pa0o4HM NporpaMMam y4eOHbIX NMPeIMEeTOB
OCHOBHOe 00Imee o0pa3oBaHue

YueOuniii npeamer | «l'eomeTpusi»
Kaacc 7-9
Cpok peanuzanun | 3 roaa

KoaunuecTrBo yacos

B 7 kinacce — 2 yaca B HeEIO; UTOro 68 4acoB B Iox;
B 8 kimacce — 2 yaca B Hezelo; UTOro 68 4acos B rof;
B 9 kitacce — 2 yaca B HeZe10; UTOTO 68 4acoB B Irox;
Htoro: 204 4aca 3a 3 roga oOy4eHHs.

PatGouas
nporpamMma
COCTABJIENA B
COOTBETCTBHH C:

- ®I'0OC 000;

- TpeGoBaHHMsMH K pe3ynbTaTaM OCBOEHHS OCHOBHOMH 06pa3oBaTeIbHOM
IIPOrpaMMsl (JITYHOCTHBIM, METAIPEAMETHBIM, IPEIMETHBIM);
OCHOBHBIMH MTOJXOJAMHU K Pa3BUTHIO U GOPMHUPOBAHUIO YHHBEPCATBHbIX
y4eOHbIX aeiicteuii (YY) 11t ocHoBHOro o61mero o6pa3oBanus;

- ABTOpCKas IporpaMMa MpeIMETHO! THHUY yIeOHUKOB
JI.C.Atanacsn,l eometpus .

Yueonuk

['eomeTpus. 7-9 knacc: yueOHUK ns0611e006pa3oBaTeIbHbIX
yupexaenuii. Aproper:JI.C. Atanacss, B.®.byty3os, C.b.Kanomiies u
apyrue M.: Tlpocsemienue.

Henn n3ydenus

-IIPOJOJDKUTD OBJIAJEHUE CUCTEMOM FE€OMETPHYECKUX 3HAHUN M YMEHHUH,
HEOOXOMMMBIX [UIs HNPUMEHEHHUS B MNPAKTHYECKOH JEATENLHOCTH,
HU3YUYEHHUS CMEXHBIX JUCIUIUINH, IPOJOKEHHUS 00pa3oOBaHuS;
-IPOJOJDKATh MHTEIUIEKTYQJIbHOE pa3BUTHE, (OPMHUPOBAHHE KadeCTB
JAUYHOCTH, HEOOXONUMBIX UEJIOBEKY [UIS IOJMHOLIEHHOW MH3HH B
COBPEMEHHOM OO0IeCTBE; SCHOCTH M TOYHOCTH MBICIIH, KPUTHYHOCTH
MBILIEHUS,  HHTYWUUH, JIOTUYECKOrO  MBIIUIEHUSA,  3JIEMEHTOB
QITOPUTMHYECKOM  KYJIBTYpBI, IIPOCTPAHCTBECHHBIX MpEICTABJICHHH,
CHOCOOHOCTH K MPEOJIONIEHUIO TPYAHOCTEHH;

-popMupoBaHHe MpeAcTaBICHUN 00 HICIX U METONAX MaTEMAaTHKH KaK
YHHUBEPCAIBHOIO A3bIKA HAYKH ¥ TEXHUKH, CPEACTBA MOACIIMPOBAHUS
SIBJICHUN U IIPOIIECCOB;

-BOCIIUTAHHE KYJBTYPBl JTUYHOCTM H OTHOLOIEHUS K T€OMETpPHHM KakK K
4acTH  OOIIEYeIOBEYECKOH  KYJIBbTYPHl, TOHHMaHHE  3HAYHUMOCTH
TEeOMETPHUH JJI HAYYHO-TEXHIUYECKOTO Mporpecca.




MHUHUCTEPCTBO IMPOCBEIEHUS POCCUHACKON ®EJAEPALTUHA
MunrcrepcTBO 00pa3oBaHus, HAYKH H MOJIOAEXKHOM nonuTuky KpacHozapckoro kpas
MYHHIHTATEHOE 00pazoBaHue CTapOMHUHCKMH pakioH
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PABOYAS ITPOI'PAMMA

yuebHOro Kypca «I'eomeTpus»

Iy o0y4aromuxcs 7-9 KiraccoB OCHOBHOTO 00mero o6pa3oBaHus

Konu4uecTBO yacoB 204 B uwenemo 2 Jaca

Cocrasurens: Cearys T.H.,
YYUTEITb MaTEMATHKH

Ilporpamma paspaborana B cootBerctBUM ¢ OI'OC 00O, OOIlI Ha OCHOBE aBTOPCKOIM
nporpaMmel  ofmeobpa3oBaTeNbHBIX  yupexaeHud «['eomeTpus» 7-9 Kiacc  aBTOPHI
JI.C.Atanacsn, B.®.byry3oBa,C.b.Kanomuesa, M.:IIpoceemenue, 2020r.

ct.Crapomunckas 2023



HNOACHUTEJIBHASA 3AITUCKA

['eomeTpust Kak OJMH K3 OCHOBHBIX PA3ZCIIOB IIKOJIBHOM MAaTEMAaTUKH, UMEIOLUIUN CBOEU LEIBIO
o0ecreynTh U3y4eHHEe CBOMCTB M pa3MepoB (UTYp, MX OTHOUICHHH M B3aUMHOE PACHOJIOKEHHUE,
ONMPAETCS] Ha JIOTMYECKYIO, JJOKA3aTEeJIbHYIO JIMHUIO. [[eHHOCTh M3y4eHHUs] T€OMETPUM Ha YpOBHE
OCHOBHOTO 00IIero 00pa3oBaHUs 3aKIIOYACTCS B TOM, YTO OOYYAIOIIMHCS YYHUTCS MPOBOJUTH
JIOKa3aTeJIbHbIE PACCYXK/IEHUS, CTPOUTh JIOTUYECKHE YMO3AKIIOUEHUs, JOKa3blBaTb HCTUHHbBIE
YTBEPKJACHHS U CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, TPOBOJUTH PACCYKACHHUS «OT MPOTHUBHOTOY,
OTJINYATh CBOMCTBA OT MPU3HAKOB, (DOPMYIUPOBATH OOPATHBIC YTBEPIKICHUS.

Bropoii 1enbio u3ydeHus TeoMeTpUH SIBIISIETCS MCIIOJIb30BaHUE €€ KaK MHCTPYMEHTA MIPH PELIeHUN
KaK MaTeMaTHYeCKUX, TaK W TMPAKTHUYECKUX 3ajad, BCTPEUAIOIIMXCS B PEAIBHOW IKU3HMU.
OOyuvaromuiics JOJKEH Hay4YUTbCA OIPENEINTh T€OMETPUYECKYI0 (QUIypy, OINUCaTh CJIOBaMU
JAHHBIA YepTEXK WM PUCYHOK, HAWTH IUIOIIAJb 3€MEJIbHOTO Y4acTKa, pacCuuTaTh HEOOXOIUMYIO
JUIMHY OTTOBOJIOKOHHOTO Kabens wiau TpeldyeMble pa3Mephl Tapaka jis aBTOMOOWIISL. DTOMY
COOTBETCTBYET BTOpasi, BBHIYMCIUTENbHAS JIMHUSA B HU3y4eHUU reomeTpuu. llpu pemeHun 3amad
MPAKTUYECKOrO XapakTepa OOydarolmUNCs yYUTCS CTPOUTh MaTeMaTHUYECKHE MOJETH peallbHbIX
KU3HEHHBIX CHUTYallMi, TPOBOIUTH BBIYUCICHUS ¥ OICHUBATh aJCKBATHOCTHh TOJYy4EHHOTO
pe3ynbrarta.

KpaiitHe BaxXHO TMOMUYEPKUBATH CBSI3M TEOMETPUU C JAPYTHMH YYEOHBIMH TIPEAMETaMH,
MOTHBHPOBATH MCIOJIL30BaTh OMIPEICICHUS TEOMETPUIECKUX QUTYp U TTOHATUHN, IEMOHCTPUPOBATH
MIPUMEHEHHE TMOTYyICHHBIX YMEHUN B (PU3UKE M TEXHUKE. DTHU CBsI3U HanboJiee SIpKO BUIHBI B TEMaxX
«BekTopel», «TpuroHoMerpuueckue COOTHOIIEHUs», «Metox koopauHat» U «Teopema
[Tudaropar.

VYueOnnii kypc «l'eomeTpusi» BKIIOYACT CIEAYIOIMIME OCHOBHBIC pa3Aelibl  COACPKAHUS:
«"eomeTrpudeckue GUTYpBI M UX CBOWCTBay, «VI3MepeHne reOMeTpUIeCKUX BETUINHY, «JleKapTOBBI
KOOpPJMHATHI Ha IMIOCKOCTY, «BekTopb», «/IBrxkenus miockoctny, «IIpeodpazoBanus moaoous».
Ha u3yuenne yue6HOTO Kypca «['eomerpus» orBoautcst 204 vaca: B 7 kitacce — 68 yacoB (2 Jaca B
HeJeN0), B 8 kitacce — 68 yacoB (2 yaca B Hezieno), B 9 kiacce — 68 yacoB (2 yaca B HEJIEINIO).



COJAEPKAHUE OBYYEHUA
7 KJIIACC

Havanphpie mnoHsTHs reoMerpuu. Touka, mpsimMas, OTpPE30K, Jyd. Yroiu. Buasl yrios.
Beprukanbnsie U cMexHbIE yribl. buccekrpuca yria. Jlomanas, MHOTOyroiasHuK. IlapamnensHocTs
U NEPIEHIUKYIIPHOCTD IPSIMbIX.

CumMmerpuunble ¢Gurypel. OCHOBHBIE CBOHCTBa OceBOi cumMmeTrpuu. IIpumepsl cuMmerpuu B
OKPYXKAIOILEM MUPE.

OcCHOBHbIE TIOCTPOEHHS C TOMOIIbIO LMPKYIs U JuHeiku. TpeyronpHuk. Beicora, menunana,
OucceKTpuca, MX CBOMCTBA.

PaBHOOeIpeHHBIN U paBHOCTOPOHHUMN TpeyroybHUKH. HepaBeHCTBO TpeyroiabHHUKa.

CBoiicTBa U PU3HAKU paBHOOEPEHHOTO TpeyrojbHuKa. [Ipr3HaKu paBeHCTBA TPEYTrOJIbHUKOB.
CpoiicTBa M IpHU3HAKU NapauledbHBIX NpsMbIX. CymMma yIJIOB TpeyrojibHUKa. BHelIHue yriiel
TPEYroJbHUKA.

[IpsMoyronpHelii  TpeyronbHUK. CBOMCTBO  MEIMaHbl  NPSIMOYTOJBHOTO  TPEYTrOJIbHHKA,
MpoBeNE€HHOW K  TunoTeHy3e. [Ipu3Haku paBeHCTBA  MPSMOYTOJIBHBIX — TPEYTOJHHUKOB.
[IpsAMOYTOIBHBIN TPEYTONBHUK € yriIoM B 30°.

HepaBeHnctBa B reomeTpun: HEPaBEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM, Teopema
o OouiplIeM yrie u 0oJiblieil CTOpoHe TpeyrojbHuKa. [leprnenauKkynasp u HakJIOHHas.
I'eomeTrpuueckoe MecTo Touek. buccekTpuca yria u cepeUHHBIA MEPHEHIUKYISAP K OTPE3KY Kak
Tr€OMETPUYECKHAE MECTa TOYEK.

OKpyXHOCTh M KpYT, XOpJa U JUAMETp, UX CBOMCTBA. B3auMHOE pacrosioKeHUue OKPYKHOCTU U
npsamoil. KacarenbHas u cexkymias K OKpy>xHOCTU. OKpPYKHOCTb, BIIMCaHHAs B yrojl. Bnimcannas u
ONMCAHHAs1 OKPYKHOCTHU TPEYrOJIbHHKA.

8 KVIACC

Yerbipéxyronpuuku. [lapamnenorpamMm, ero mnpu3Haku U cBoiictBa. YacTHble ciyyau
napajuieorpaMmoB  (MIPSIMOYTOJIbHUK, poMO, KBajapar), WX MpHU3HAKU U CBOIcTBa. Tpameuus,
paBHOOOKas Tpamenuus, e€ cCBOWCTBa U npu3Haku. [IpsMoyronbpHas Tpanenus.

Meton ynBoenuss wmenuanbl. llenTpambHas cummerpus. Teopema @aneca u Teopema o
MIPOMOPLIUOHAIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYroJbHUKA U Tpanenuu. LleHTp macc TpeyroiabHHKa.

[Togo6ue TpeyronbHUKOB, Kodpduuuent mnoxodus. I[Ipu3zHaku n0H00US TPEYrOJHLHUKOB.
[Ipumenenue mogoOUst P PELICHUH MPAKTHUYECKUX 3a/1a4.

CpoiictBa 1momaneit reoMmerpuueckux ¢uryp. Dopmynbl Ui IUIOMIAAU  TPEYrOJIbHHKA,
napasesnorpaMma, pom0a u tpanenuu. OTHOIIEHUE MIouaieil mo100HbIX GUryp.

Brruncnenue mioiaseil TpeyrolbHUKOB U MHOTOYTOJIBHUKOB Ha KJIET4aTo Oymare.

Teopema IIudaropa. [Ipumenenne Teopemsl [Tudaropa npu pemeHun NpakTUYECKUX 3a/1a4.

CuHyc, KOCHMHYC, TaHIME€HC OCTPOrOo Yyrja MpsIMOYroJbHOrO TpeyroibHuka. (OCHOBHOE
TPUTOHOMETPHUECKOE TOXAeCTBO. Tpuronomerpuueckue GpyHkiuu yrios B 30, 45 u 60°.
Brincannble U 1leHTpabHbBIE YIJIbI, YTOJI MEXIY KacaTelbHON U XOpJOoH. YTIIbl MEXIY XOpAaMHU U
CeKyIIMMHU. BrucaHHble M ONHMCaHHBIE YeTBIPEXYTOJbHUKH. B3anmMHOE pacnosiokeHue AByX
okpyxHoctell. Kacanue okpyxxnocreil. O0Immue KacaTeslbHbIe K JBYM OKPYXHOCTSIM.

9 KJIACC



Cunyc, xocunyc, tanreic yrioB oT 0 mo 180°. OcHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO.
@OopMyIIbI IPUBEICHUS.

Pemenue tpeyroyibHUKOB. Teopema KOCUHYCOB M T€OpEMa CUHYCOB. PelieHne npakTuyeckux 3ajaad
C MCII0JIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[Ipeo6pazoBanwme mompoowus. [1o100rMe COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o0 pou3BeIEeHUU OTPE3KOB XOP/, TEOPEMBI O IPOU3BEIEHUU OTPE3KOB CEKYIUX, TEOpEMa
0 KBaJ[paTe KacaTeJIbHOM.

Bekrop, nnuHa (MOJyab) BEKTOpPA, COHAIIPABJIEHHBIE BEKTOPBI, IPOTHUBOIOJIOKHO HalpaBlCHHbIE
BEKTOpBl, KOJUIMHEAPHOCTh BEKTOPOB, pPAaBEHCTBO BEKTOPOB, OINEpalMyd HaJ BEKTOPaMHU.
Pa3noxxeHue BekTOopa MO JIByM HEKOJUIMHEAapHbIM BekTopaMm. Koopaunatel Bekropa. CkansipHoe
MIPOU3BECHNE BEKTOPOB, IPUMEHEHUE JIJIs1 HaXO0KJICHUS JJIUH U YIJIOB.

JlexkapToBbl KOOpAMHATHl Ha IUIOCKOCTH. YPaBHEHUS MNPSAMOMl M OKPYXHOCTH B KOOpJAWHATaX,
IepeceyeHre OKPYKHOCTEN U IpsIMbIX. MeTOo1 KOOpIMHAT U €ro MPUMEHEHHUE.

[IpaBunbHbIE MHOTOYrodbHUKHM. JlIMHA OKpyXHOCTH. ['pagycHass W paauvaHHas Mepa yria,
BBIUHCIICHUE JUIMH YT OKpYy:KHOCTEH. [Inomaas kpyra, CeKTopa, CErMeHTa.

JIBuKeHHUs] TJIOCKOCTH M BHYTPEHHUE CHMMETPUM (Uryp (3JIeMEHTApHBbIE IPEICTaBICHMUS).
[TapannensHbiii neperoc. [IoBopoT.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INPOI'PAMMbBI YYEBHOI'O KYPCA
«'EOMETPUS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMSA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE  pe3yJbTaThl  OCBOCHHS  TNporpamMMbl  yueOHoro  kypca  «['eomerpus»
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCIIUTAHHE:

MPOSIBJIECHUEM HWHTEpeca K MPOIUIOMY W HACTOSIIEMY POCCHUCKON MaTeMaTHKU, LIEHHOCTHBIM
OTHOIIIEHUEM K JOCTHKEHUSIM POCCHIUCKHX MATEMATHUKOB U POCCHUIMCKON MAaT€MaTUYECKOM IIKOJIbI,
K MCTIOJb30BaHUIO ATUX JOCTIKCHHUH B IPYTUX HayKaxX U MPUKIATHBIX chepax;

2) rpa:kaaHCcKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHHIO OOS3aHHOCTEHW TpakJaHWHA U pealin3alldd  ero Ipas,
MPEACTABICHUEM O MATEMATHYECKUX OCHOBaX (DYHKIIMOHHUPOBAHUS PA3IUUHBIX CTPYKTYP, SBJICHUM,
MPOLEAYp TPaXJaHCKOTrO 00IIecTBa (HarmpuMmep, BEIOOPHI, ONMPOCHI), TOTOBHOCTHIO K OOCYXACHHUIO
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUUYECKUM MPUMEHEHUEM TOCTI)KCHHUM HAYKH, OCOZHAHHEM
BOXKHOCTH MOPAJIbHO-ITHYECKUX MPUHIIUIIOB B JIEATEILHOCTH YIEHOTO;

3) TpyAOBOE BOCIIMTAHHE:

YCTAaHOBKOM Ha AaKTHBHOE YYacTHE€ B pEHICHWH TMPAKTUYECKHX 3aJad MaTeMaTHYECKOM
HaIpaBJIEHHOCTH, OCO3HAHWEM BaXHOCTHM MAaTEMAaTHYECKOTO OOpa30BaHUs Ha TPOTSHKEHUU BCEH
KU3HU JUISL yYCTIENTHOW Tpo(ecCHOHATBHON ACSITEIHPHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM U TMOCTPOCHUEM WHIMBHUIYATHHOW TPACKTOPHH OOpa30BaHUS U KU3HEHHBIX
IJTAHOB € YYETOM JIMUHBIX UHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOEe BOCIIMTAHME:

CIOCOOHOCTBIO K 3MOIIMOHAIBLHOMY U 3CTETHUYECKOMY BOCHPHSITHIO MaTEMaTHYECKUX OOBEKTOB,
3a/1a4, pelIeHU, pacCy A€HUN, YMEHHUIO BUJIETh MaTEMAaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;
5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpHEHTAINeH B EATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX MPEACTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS 4YEJIOBEKa, MPUPOIbI M O0OIecTBa, MOHUMAHHMEM MaTeMaTH4eCKON
HayKH Kak cgepbl YeI0BEUECKOMN NESATEIbHOCTH, ITANOB €€ pa3BUTUS M 3HAUUMOCTH Uil Pa3BUTHUS
LMBWIN3ALMHU, OBJIAJICHUEM S3bIKOM MAaT€MaTHKH M MaT€MAaTHYECKOW KYyJIbTYpOM KaK CPEICTBOM
MMO3HAHUS MUPA, OBJIAJCHUEM IIPOCTEUIIMMHU HABBIKAMU UCCIIEOBATEIBCKOM IE€ATEIbHOCTH;

6) d¢usunyeckoe BocnuTaHUe, (GOPMHMPOBAHHE KYJIbTYPbl 3/0POBbS W JIMOLUMOHAJIHLHOIO
0J1aronosIy4us:

FOTOBHOCTBIO MPUMEHSITh MaTeMaTHYECKHME 3HAHHMS B MHTEpPEcax CBOErO 3/J0POBbs, BEIACHUS
3I0pOBOr0 00paza >KM3HHU (3I0pOBOE MHUTAHHE, COATIAHCHPOBAHHBIA PEXHUM 3aHATUH M OTHbIXA,
perynspHas Qu3uveckass aKTUBHOCTBH), C(OPMHUPOBAHHOCTHIO HaBbIKa peQIEKCHH, MPU3HAHHEM
CBOETO MpaBa Ha OMIMOKY M TAKOTO e MpaBa APYroro 4ejJoBeKa;

7) 3K0JI0THYeCcKOe BOCIINTAHME:

OpUEHTAIle Ha TMpUMEHEHHWE MaTeMaTHYeCKUX 3HAHUM M pelieHdus 3aJad B 00IacTu
COXpPaHHOCTH OKpYXalolleld cpefbl, [UIAHUPOBAaHUS TMOCTYIIKOB W OLEHKHM HUX BO3MOXHBIX
MOCJIEJICTBUI JUISI OKPYXKAIOIIeH cpeibl, OCO3HAHMEM TJI00ATBPHOTO XapakTepa SKOJOTHYECKUX
mpo0IeM U MyTeil uX peuieHus;

8) ajanTanms K M3MEHAIUMCS YCJI0BUSIM COHMATbHOM M IPUPOJAHOM Cpebl:

FOTOBHOCTBIO K JIEHCTBHUSIM B VYCIOBUSIX HEONPEAEIEHHOCTH, TOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPaKTUYECKYIO NIEATEIbHOCTb, B TOM YHUCJIE YMEHHE YUUTHCS Yy APYTUX
TOJIeH, TpuoOpeTaTh B COBMECTHOW JEATEIHHOCTH HOBBIC 3HAHUS, HABBIKM W KOMIIETEHIIMH U3
OTIBITA IPYTHX;



HE00X0AMMOCTBHIO B (DOPMUPOBAHMM HOBBIX 3HAHU, B TOM 4KciIe GOPMYIUPOBATH UICH, TIOHSITHUS,
TUMOTe36l 00 00BEKTax W SBICHHUSIX, B TOM YUCIIE paHee HEU3BECTHBIX, OCO3HABATh JC(PHUIIUTHI
COOCTBEHHBIX 3HAHUW 1 KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE PA3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYALlMIO, BOCIIPHHUMATh CTPECCOBYIO CUTYALMIO Kak
BBI30B, TpeOyIOUIM KOHTPMEp, KOPPEKTHPOBAaTh MpPHUHUMAEMble PpEIICHUS U JeHCTBU,
(bopMynHpOBATh M OLICHUBATH PUCKHU U MOCIEACTBUS, POPMUPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIBTATHI
Ilo3naBaTenbHBIC yHHBepPcaibHbIE YueOHbIe JeliCTBUSA

Ba3oBble jornueckue aecTBus:

. BBIBJISITh M XapaKTEPHU30BaTh CYIIECTBEHHBIC IPU3HAKKM MaTEMaTHYECKUX OOBEKTOB,
MOHSATUN, OTHOIICHUN MEXAY MOHATUAMH, (POPMYTUPOBATH OTIPEICTICHHUS TIOHITHI, YCTaHABINBATh
CYIIIECTBEHHBIM TMPHU3HAK KJIaCCHU(PUKAIMK, OCHOBaHUS /i O0OOOIIEHUS W CpaBHEHUs, KPUTEPUU
MMPOBOIMMOTO aHAJIN3A;

. BOCIIpUHUMATH, (POPMYTUPOBATH W TNPEOOPA3OBBIBATH CYXKJCHUS: YTBEPAUTEIbHBIE U
OTpHIIaTENIbHbBIE, CIMHIUYHBIE, YACTHBIE U 00IIHe, YCIOBHBIE,

. BBISIBJISITh MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M TPOTHUBOpEYHs B (haKTax,
JAHHBIX, HAOMIOJCHUSAX U YTBEPKICHUSX, MTPeAiaraTh KPUTEPUH JIJISl BBISIBIICHUS 3aKOHOMEPHOCTEH
U IPOTHBOPEYUI;

J JIeNaTh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JCAYKTHUBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUEHU W, YMO3AKIIOUCHUH TT0 aHAJIOTHH;

. pa3buparh J0Ka3aTeNbCTBA MATEMATUYECKUX YTBEPKACHUN (MpsSMbIE U OT MPOTHBHOIO),
MIPOBOJUTH CAMOCTOSITENIbHO HECJIOXKHbBIE JOKA3aTeNIbCTBa MaTeMaTUyecKux (pakToB, BHICTPAUBATh
apryMeHTalluI0, MPUBOJUTh TPUMEPHl U  KOHTPIPUMEPHl, OOOCHOBBIBATH COOCTBEHHbIE
paccyxJIeHus;

. BBIOMpATh CIIOCO0 perieHus yueOHoM 3a1auu (CpaBHUBATh HECKOJIBKO BapHAHTOB PELICHUS,
BbIOMpaTh HanboJIee MOAXOASAMINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebCcKHe N1eiCTBUA

. HCI0JIb30BaTh BOMPOCHI KaK MCCIIEI0BATENbCKUII MHCTPYMEHT MO3HAHUS, (HOPMYIUPOBATH
BOIPOCHI, (PUKCUPYIOIINE MPOTUBOpEUHE, MPoOIeMy, CAMOCTOSTENILHO YCTaHABIMBATh UCKOMOE U
naHHOe, GOPMUPOBATH THIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UINIO, MHEHUE;

. MPOBOJUTH II0 CAMOCTOSITEJIBHO COCTABJICHHOMY IUIAHY HECJIOKHBIM SKCIIEPUMEHT,
HEOOJBIIOE HCCIEAOBAHME II0 YCTAHOBIEHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro OObeKTa,
3aBHUCHUMOCTEH 00BEKTOB MEX Y CO0OI;

. CaMOCTOSITENIbHO (OPMYIUPOBATH O0OOIIEHUS U BBIBOJABI MO pe3ylbTaTaM IpPOBEAEHHOTO
HaOIO/ICHUS, UCCIIEeI0OBAaHUs, OIICHUBATh JOCTOBEPHOCThH IMOJYUYEHHBIX PE3YJIbTAaTOB, BBHIBOJOB U
0000I1IeHMI;

. MIPOTHO3UPOBATh BO3MOKHOE PA3BUTHE IMPOIIECCA, a TAK)KE BBIJBUraTh IMPEAINOJIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIOBHUSX.

Padora ¢ undopmanueii:

. BBISIBIISITh HEJOCTATOYHOCTh U HM30BITOYHOCTH MH(OpPMAINM, NAHHBIX, HEOOXOIUMBIX IS
pelieHus 3a1auu;

. BBIOWpATh, AaHAIM3UPOBATh, CHCTEMATH3UPOBATh M HMHTEPHPETUPOBATH HH(MOPMAIIUIO
Pa3IUYHBIX BUJOB U (POPM MpEACTABICHHUS;

. BBIOMpaTh (QopMy MpeacTaBiIeHUs HWHDOpPMAIMKM W WIUIIOCTPUPOBATH pEIIaeMble 3aaadu
cXeMaMHu, JUuarpaMMaMu, HHOU rpaduKoi 1 X KOMOMHAILIUSIMU;
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J OLICHUBATh HAAEKHOCTh WH(GOpPMAIMU IO KPUTEPUSM, NPEAJIOKEHHBIM YUUTENEM WIN
c(OpPMYIMPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHukaTHBHBIE YHUBepcaIbHbIe y4eOHbIe JelCTBHUSA:

J BOCIPUHMMATh U (DOPMYIHpPOBATh CYKICHHUS B COOTBETCTBHHM C YCIOBUSIMH M IIEISIMHU
oOIIeHus, SICHO, TOYHO, I'PaMOTHO BBIPAXKaTb CBOIO TOYKY 3PEHUS B YCTHBIX M HHCHMEHHBIX
TEKCTax, J1aBaTh MOSICHEHUS 10 X0y PEILEHUs 3a/1aul, KOMMEHTHPOBATh MOJIY4YE€HHBIN pe3ysbTaT;

J B X0Je OOCYXKIEHHs 3a/JaBaTh BOIPOCHl 1O CYIIECTBY OOCYXIAaeMOW TEeMbI, MPOOJIEMBI,
pelaeMoi 3aj1auM, BBICKA3bIBATh WJEH, HALIEJICHHbIE HA IOMCK PELIEHUs, COMOCTAaBIISATH CBOU
CYXJCHUS C CYXICHUSIMHU APYrMX YYaCTHUKOB JAMajora, oOHapyKMBaTh pa3iMyue M CXOJICTBO
MO3UIIHIA, B KOPPEKTHOU opme (GopMyTHpoBaTh pa3HOTIIACHS, CBOU BO3PAKCHHUS;

J MIPEJCTABIATh PE3YJbTaThl PELIeHMs 3a/Jadyd, S3KCIIEPUMEHTa, WCCIEeI0BaHUs, IMPOEKTa,
CaMOCTOSITEJILHO BBIOMpaTh (hopMaT BHICTYIUICHUS C YYETOM 3aJlad MPE3CHTAllUU U 0COOCHHOCTEM
ayJIUTOpUH;

J MMOHMMAaTh M HCIOJIb30BaTh NMPEUMYIIECTBA KOMAHAHONW W HMHJIMBUIYAIbHOW pabOTHl IpH
pelIeHny y4eOHbIX MaTeMaTHUYECKUX 3aay;

J MPUHUMATh 1IeJIb COBMECTHOW JEATENbHOCTH, IUIAHUPOBATh OPraHU3allMi0 COBMECTHOM
paboThl, pacrpeneisTh BUIbI paboT, AOrOBapUBaThCs, 00CYKIaTh MpoOIecC U pe3yabTaT paboThl,
000011aTh MHEHUSI HECKOJILKUX JTFO/ICH

. y4acTBOBaTh B TPYIIOBBIX (QopMmax paboThl (0OCyXJeHus, 0OMEH MHEHHSIMH, MO3TOBBIE
HITYPMBI U JPYTHE), BBIMOIHITH CBOIO YacTh PA0OTHI U KOOPAMHUPOBATH CBOU JICHCTBUS C APYrUMHU
YJleHaMUd KOMaHbl, OLIEHWBAaTh KayeCTBO CBOEro BKJaJa B OOMIMHA MPOIYKT MO KpPUTEPUSAM,
chOpMyIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHHBepPCaJbHbIE YUeOHbIE 1eiCTBHS

Camoopranuszanms:

° CaMOCTOSITEJIPHO COCTABJIATH TUIAH, aJITOPUTM PEIIeHUS 3a1auu (WA €ro 4acTh), BHIOUPATh
cnoco0 pemieHus ¢ Y4€TOM HMEIOIIHMXCA PECYPCOB U COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTHPOBATh BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOM HH(MOPMAIIHUH.
CaMOKOHTPOJIb, SMOLUMOHAJIbHbIN HHTEJIEKT:

° BJIQJIETh CIIOCO0AMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS Ipolecca W pe3yibTaTa perieHus
MaTeMaTUYeCKOH 3a1aumu;

° NPEIBUACTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IPHU PEIICHWU 3aJladyd, BHOCHUTH
KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB, HalICHHBIX OIINOOK, BBISIBIICHHBIX
TPYAHOCTEN;

° OLIEHUBATh COOTBETCTBUE pPE3YNIbTATA JEATEIbHOCTU IOCTABICHHOM L€ U YCIOBHUSIM,
OOBSACHATh MPUYMHBI JOCTHKCHUS WIM HEAOCTIDKEHHUS IENM, HAXOAUTh OLIMOKY, AaBaTh OICHKY
PHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATBI

K koHIy 00ydeHus B 7 kjacce oOyqaromuiics MoJIyquT CIeIyIOUIHe MPeIMETHbIE Pe3yIbTaThl:
Pacrnio3HaBaTh M3yueHHBIE reoMeTpuyeckue (QUrypbl, ONpPEeNsTh MX B3aHMMHOE PACHOJIOKEHHUE,
n300pakaTh reoMeTpuyeckue (UTyphl, BBIMOJHATH YEPTEXKH IO YCIOBHMIO 3anaud. M3mepsars
JMHEWHBbIE W YIJIOBbIE BEIWYMHBL. PemaTh 3agauu Ha BBIYMCICHHE JJIUH OTPE3KOB U BEIUYMH
yTJIOB.

Jlenatb TpyOyIO OLIEHKY JIMHEHHBIX M YIJIOBBIX BEIMYUH MPEIMETOB B PEATbHOM )KU3HU, pa3MepoB
MPUPOJHBIX 00BEKTOB. Paznuyare pa3mMepsl 3TUX 00BEKTOB MO MOPSAAKY BETUYHHBL.
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Crpoutb 4epTeKH K FeOMETPUUECKUM 3aa4aM.

Ilonp30BaTbCsl NpU3HAKAMH DPABEHCTBA TPEYIOJBHUKOB, HCIIOJIB30BAaTh IIPU3HAKM M CBOMCTBA
paBHOOEIPEHHBIX TPEYTOJIBHUKOB IPU PEIICHUH 3a/1a4.

[IpoBOAUTE JIOTHYECKUE PACCYKICHHUS C UCIIOJIb30BAHMEM T€OMETPUYECKUX TEOPEM.

[Tonp30BaTbCs NpPU3HAKAMU DPABEHCTBA IIPSIMOYIOJIBHBIX TPEYrOJIbBHUKOB, CBOMCTBOM MEIUAaHBI,
IIPOBEAECHHON K TMIIOTEHY3€ IIPSIMOYIOJIBHOIO TPEYTOJIbHUKA, B PEILICHUHA I€OMETPUYECKUX 3a/1a4.
OmnpenensiTe MapasieIbHOCTh MPSMBIX C TIOMOUIBIO YIJIOB, KOTOpPBIE 00pa3yeT C HUMH CEKyIIasl.
Onpenenars napajieIbHOCTb NPSMBIX C IOMOIIbIO PABEHCTBA PACCTOSIHUI OT TOUYEK OJHON MPsIMOM
JI0 TOYEK JPYTrOU MPSMOM.

Pemats 3a1auun Ha KiieT4aTtoil Oymare.

[TpoBOANTE BBIYMCIICHUSI U HAXOIUTHh YHCIIOBbIE M OyKBEHHBIC 3HAYCHHUS YTIIOB B TEOMETPHUECKUX
3a/la4yax C MCMOJb30BAHUEM CYMMBI YIJIOB TPEYTOJBHUKOB M MHOI'OYIOJIBHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX IIPHU NEPECEUCHUH JABYX NapajuIeIbHBIX MPSAMBIX ceKylle. Pemars npakrnueckue
3a/1a4v Ha HaXOXKJEHUE YIJIOB.

Bnagerp moHsATHEM TI'€OMETPUYECKOTO MECTa TOYEK. YMETh OMNpeNeNsTh OHCCEKTpUCY yIyla U
CEPEIMHHBIN MTEPIIEHIUKYIIAP K OTPE3KY KaK F€OMETPUYECKHE MECTA TOYEK.

@OopMyIIMpOBATh OMNPEACIICHUS] OKPYKHOCTM MW Kpyra, XOpAbl M JHaMeTpa OKPYKHOCTH,
MI0JIb30BATHCSI UX CBOMCTBAMH. ¥ METh IPUMEHSTh 3TH CBOKCTBA IPY PEIICHHUH 3a]a4.

Bragete moHATHMEM ONKMCAHHOM OKOJIO TPEYTrOJbHUKA OKPY/KHOCTH, YMETh HAXOJWUTh €€ LIEHTP.
[Tonb3oBaTbest pakTaMu O TOM, UYTO OHMCCEKTPHUCHI YIJIOB TPEYroJIbHUKA MEPECeKaloTCsi B OJHOMN
TOYKE, U O TOM, YTO CEPEIVMHHBIC NEPIEHAUKYISAPbl K CTOPOHAM TPEYroJIbHUKA NEPECEKAIOTCS B
OJHOH TOUKE.

Bragete noHsTHEM KacaTeabHON K OKPYKHOCTH, MOJIb30BATHCSA TEOPEMOM O MEPHEHANKYISIPHOCTH
KacaTeJIbHOW U paJnyca, IPOBEAEHHOIO K TOUKE KACAHMUS.

[Tonp30BaTbCcsl MPOCTEMIIMMHM T'€OMETPUYECKMMH HEPAaBEHCTBAMH, IOHMMATh WX NPaKTUYECKHU
CMBICII.

[IpoBOANTE OCHOBHBIE T€OMETPUUYECKUE TOCTPOEHUS € MTOMOILBIO [IUPKYIIS U JTUHEHKH.

K xonIty 00yuenus B 8 kiacce 00yJaronuics MoayduT CICIYIONIUE TPEIMETHBIC PE3YIbTATHI:
Pacno3HaBaTh OCHOBHBIE BUJIbI YETHIPEXYTOJIBHUKOB, UX 3JEMEHTHI, MI0JIb30BAaThCSI UX CBOMCTBAMHU
[IPU PELICHUH F€OMETPUUECKHUX 3a/1ay.

[IpuMeHsTh CBOMCTBA TOUKU NEpEeCeUSHHsI MEIUaH TPEYroJibHUKa (LIEHTpa Macc) B PEIICHUH 3a]1ay.
Brageres nonsitueM cpegHell JIMHUM TPEYroJibHUKAa W Tpamneluu, NPUMEHSATh UX CBOWCTBA NpHU
peumieHun reoMmerpuyeckux 3azad. Ilosnb3oBatbcs  Teopemon Panmeca M TEOpeMOM O
MPONOPLUUOHATBHBIX OTPE3KAX, IPUMEHSTh UX Ul pELIEHUs TPAKTUYECKHUX 3a]1a4.

[IpuMeHSTh NPU3HAKY 000U TPEYTOJIbHUKOB B PEHICHUH F€OMETPHUUECKUX 3a/1a4.

[Tonb3oBatbest Teopemoi [ludaropa mas pemieHUss TEOMETPUYECKMX U TMPAKTUYECKUX 3ajad.
CrpouTh MaTeMaTHYECKYI0 MOJIEIb B MPAKTHYECKHUX 337adyaxX, CAMOCTOSATENIbHO JeJaTh YepTEX U
HAaxO0JIUTh COOTBETCTBYIOLIUE JJINHBI.

Bragets NOHATHSAMU CHUHYCA, KOCUHYCA U TAHT€HCA OCTPOrO yria NpsSMOYTOJbHOTO TPEYroJIbHUKA.
ITonb30BaTbCs ATUMU MOHATUAMU AJIS1 PELICHUS IPAKTUYECKUX 3a]ad.

Bbruucnare (pa3nuyHeIMM criocoOamMu) IUIOLIA/b TPEYroJIbHUKA M IUIOIAAM MHOTOYTOJIBHBIX
¢uryp (mosp3ysicb, Tae HEOOXOAUMO, KalbKyIsITOpoM). [IpUMEHSATh MOJIydeHHbIE YMEHHUS B
IIPAKTUYECKUX 3a7a4ax.

Bnagers MOHATHAMH BIMCAHHOTO U LIEHTPAJIBHOIO YIJIAa, MCIIOJB30BaThb TEOPEMBI O BIIHCAHHBIX
yriax, yriax MexJy XopAaMu (CeKyIIMMH) U YIiie MEeX]y KacaTelbHOW M XOpAOil MpH perieHuu
FeOMETPUUYECKUX 3a/1a4.

Bnagerp 1NOHATHEM ONMCAaHHOTO YETHIPEXYIOJIBHUKA, IPUMEHATH CBOMCTBA OIMCAHHOIO
YEeTBIPEXYTOJIbHUKA [TPH PELICHNUH 33]au.



[IpuMeHsTh MOJTy4eHHBIC 3HAHUS HA MPAKTUKE — CTPOUTh MATEeMaTHUYECKHUE MOJENU IS 3a]ad
peIbHON JKM3HU W TMPOBOJUTH COOTBETCTBYIONIUE BBIUMCICHUSI C MPUMEHEHHEM IOJ00US |
TPUTOHOMETPHH (TIOJIB3YSICh, TJI€ HEOOXOAUMO, KATLKYIISITOPOM).

K koHiry o0ydenust B 9 ki1acce 00yJaromuiics MOyYUT CICTYIOIINUE TPEIMETHBIC PE3yIbTaThI:
3HaTh TpPUTOHOMETpHYECKHE (YHKIMH OCTPHIX YIJIOB, HAaXOJUTh C WX MOMOIIBIO PA3INYHBIC
AJIEMEHTHl MPSIMOYTOJIBHOTO TPEYTOJbHUKA («PEIICHUE TMPSAMOYTOJIbHBIX TPEYrOJbHUKOBY).
Haxoauth (¢ TOMONIBIO KATBKYISTOPA) ITHHBI ¥ YTIIbI ISl HETAOJIMIHBIX 3HAYCHUH.

[Tonb3oBatbest (hopMyllaMyd TPHUBEACHUS W OCHOBHBIM TPUTOHOMETPHUYCCKHM TOXKISCTBOM ISt
HaxXO0KJICHUS COOTHOLIEHUN MEXy TPUTOHOMETPUUECKIMU BEITMYUHAMMU.

Hcnonp3oBath TEOpeMbl CHHYCOB W KOCHHYCOB JUIsi HAXOXICHHUS Pa3JIMUHBIX 3JIEMEHTOB
TpEyroibHUKA («pEelIeHrue TPEYTOJIbHUKOBY), IPUMEHSTh UX MPU PEIICHHUH T'€OMETPUUYECKUX 3a/1a4.
Bragets moHsTHSAMU mpeoOpa3oBaHUs MOO0OMS, COOTBETCTBEHHBIX 3JIEMEHTOB MOJO0OHBIX (QUTyp.
[Tonp30BaThCst CBOWCTBAMU MO00US TPOU3BOIBHBIX (PUTYP, YMETh BBIYUCIATH JUTMHBI U HAXOIUTh
yribl 'y moAoOHbIX ¢Guryp. IlpumensaTs cBolicTBa MmojoOus B MPAKTUUECKHX 3a7adax. YMETh
MIPUBOIUTH PUMEPBI MOOOHBIX (PUTYpP B OKPYXKAIOILIEM MUDPE.

[Tonp30BaThCst TEOpEMaMH O MPOU3BEJACHUH OTPE3KOB XOP/I, O MPOU3BEACHUHN OTPE3KOB CEKYIIUX, O
KBaJpaTe KacaTeJIbHOM.

[Tonp30BaThCsl BEKTOpAMH, TOHUMATh UX TEOMETPUUICCKUN U (PU3HUECKHUI CMBICT, TPUMEHSATh MX B
pEIIeHNN TeOMETPUUYECKUX U (pu3mdeckux 3amad. [[puMeHsTh CKaIsipHOE MPOU3BEICHUE BEKTOPOB
JUTSI HAXOXKJACHUS JJIUH U YTJI0B.

[Tonp30BaThCSI METOJIOM KOOPAMHAT HA TIIOCKOCTH, IPUMEHSTh €r0 B PEHICHUH T€OMETPHIECKUX U
MPaKTUYECKUX 3a]1a4.

Bnagerp DOHATUSIMM MPaBUJIBHOTO MHOTOYTOJIbHHMKA, JUIMHBI OKPYKHOCTH, JUIMHBI JIyTU
OKPY)KHOCTH M paJMaHHON Mephl yIia, yMETb BBIYHCIATH IUIOIMIAAL Kpyra M €ro yacrei.
[IpyMeHSTh MOTydYeHHbIE YMEHHS B IPAKTHUECKUX 3a7adax.

Haxonutb ocu (ST LEHTPbI) CUMMETPUH (DUTYp, TPUMEHSATH JBUKEHHS TUIOCKOCTH B MPOCTEH IINX
ClIydasx.

[IpyuMeHsTh MOJydyeHHBIE 3HAHUSA Ha MPAKTUKE — CTPOUTh MaTeMaTHYeCKHe MOJETH Ui 3ajad
peaIbHOM JKM3HU M TPOBOJUTH COOTBETCTBYIOLIME BBIUMCICHUS C MPUMEHEHHEM MOJ00UsS U

TPUTOHOMETPHUECKHX DYHKIMI (IOJIB3YSCh, Ile HEOOXOIUMO, KAJBLKYIITOPOM).

TEMATHYECKOE IINTAHUPOBAHUE

7 RJaace
HauanbHble reomeTpudeckue cBegeHust (10 yaco)
Koi- XapaKTepI/ICTI/IKa OCHOBHBIX BUJOB ACATCIBHOCTHU
TeMmbl BO YUYCHHKA
4acoB (Ha ypoBHE YHUBEPCAIBHBIX JACUCTBUIA)
[psimast 1 oTpe3ok. JIyd u yron 2 OOBSCHIATH, YTO TAaKOE OTPE30K, IIyd, Yroi, Kakue (HUTYpHI
Ha3bIBAIOTCSl PAaBHBIMH, KaK CPAaBHUBAIOTCS U HM3MEPSIOTCS
CpasHenue OTPE3KOB H yIJioB 2 OTPE3KH W YINIBI, YTO TAKOE IpafyC M TIpaiyCHas Mepa yIia,
KaKOW yroJl Ha3bIBa€TCS MPSAMBIM, TYIIBIM, OCTPBIM, Pa3BEPHYTHIM
N3mepenue orpeskoB. M3mepenue yriaos | 2 T P ’ » OCTPBIM, b PHYTBIM,
YTO TaKOE CepelHa OTpe3Ka M OMCCEKTpHca YIyia, KaKWe YIJIbI
CMeKHBIE H BEPTHKATBHBIE YITTHI 1 HASBIBAIOTCS  CMEKHBIMM M Kakie  BEpTHKAIbHBIMH;
(opMmynpoBaTh M OOOCHOBBIBATH YTBEPXKIEHHS O CBOMCTBaX
[epnieHANKYIAPHOCTD MPSAMBIX 1 CMEXHBIX W BEPTUKAIBHBIX YIJIOB;, OOBSICHATH, KaKWe IPSIMBI
Ha3bIBAIOTCS  TEPIEHANKYISPHBIMH; dbopMynupoBaTh |
Pemenne 3ana4 1 00OCHOBBIBATh YTBEPXKIEHHE O CBOMCTBE [BYX MpPSMBIX,




Konrponsnas padoraNel 1 MEePIEeHNKYSIPHBIX K TpeThed; H300pakaTh W PaclO3HAaBATH
yKa3aHHBIE TpOCTEHIINe (QUTYpHl HA YepTeXax; pemarh 3a/auu,
CBSI3aHHBIE C TUMH NPOCTEHIINMHU (HUTypaMH

Tpeyroabnuk (18 yacos)
[epBsrit TIPU3HAK PaBeHCTBa | o OOBsICHATH, Kakast (pUTypa Ha3bIBAETCS TPEYTOJIBHUKOM, YTO
TPEyroJIbHUKOB TaKOe BEPILHHBI, CTOPOHEI, YIIIBI M IEPUMETP TPEYTOJIbHUKA,
N KaKOW TPEeyrojbHUK Ha3bIBAETCS PaBHOOEAPEHHBIM M KaKOU

Ilepnennexynsap k mpsmoil. Teopema o | 1 .
PaBHOCTOPOHHUM, KaKH€ TPEYTrOJIbHUKN Ha3bIBAIOTCSI PABHBIMI;

TCPHICHANKY TAPHOCTH HPAMBIX- n300pakaTh U pacrio3HaBaTh Ha YEPTEKaxX TPEYONbHUKH U HX

Menuanbl, OWCCEKTPUCHI M BBICOTHI | ] 9JIEMEHTHI; OPMYIIUPOBATH U JOKA3bIBATh TEOPEMBI O IIPU3HAKAX

TpEeyroibHUKA PaBEHCTBA TPEYrONEHUKOB; OOBSCHATH, YTO Ha3bIBACTCS
MEPIIEHINKYISIPOM, TIPOBEAEHHBIM U3 JAHHOM TOYKH K JaHHOH

PaproGenpensle M paBHOCTOPOHHHE | 3 npsIMOit; popMyITMpOBaTh U I0Ka3hIBATH TEOPEMY O

B MEPIEHNKYJISIPE K MPIMOM; OOBIICHITH, KAKHE OTPE3KU
Ha3bIBAIOTCS] MEANAHOM, OMCCEKTPUCOM U BHICOTON

- - TpeyroJibHUKa; (HOPMYIUPOBATH U IOKA3BIBATH TEOPEMBI O

Bropo#t u Tpetnii mpusHaku papenctsa | 4 CBOMCTBAX PaBHOOEAPEHHOTO TPEYTOILHUKA; PEIIATh 3a4a4H,

TpeYronbHIKOB CBsI3aHHBIE C IPU3HAKAMH PABEHCTBA TPEYrOJIbHUKOB U

OKpYXKHOCT 2 CBOIMCTBaMH PaBHOOEAPEHHOTO TPEYroJIbHUKA; POPMYINPOBATH
olpezeNeHre OKPY)KHOCTH; 00BSCHATH, YTO TAKOE LIEHTP, PAINYC,

3aja4yy Ha MOCTPOECHUE 3 XOpJa ¥ JUaMeTp OKPYKHOCTH; pelaTh MpocTelIye 3a1au Ha
nocTpoeHue (MOCTPOSHKE YIila, PABHOTO JaHHOMY, OCTPOSHHE

Pemerne sana4 1 OHMCCEKTPUCHI YT, TIOCTPOEHHUE MEPIEHIUKYIIAPHBIX MPAMBIX,

KoHTponbHas pabora Ne2 1 MOCTPOSHHE CEePEIMHBI OTPe3Ka) U OoJIe CIOKHbBIE 3a/1a4H,

UCIIONIB3YIOIIME YKa3aHHBIE IIPOCTEHIINE; COIIOCTABIIATh
[IOJIyYEHHBIN PE3YIbTAT C YCIIOBUEM 3a/1a4H; AaHAJIU3UPOBAThH
BO3MOXKHBIE CITy4an

IMapasenbHbie npsimble (13 yacoB)

[TapannensHble u
IpsIMBbIE

TNIEPECCKAIOIINECA

1

IIpuzHaku
MPSMBIX

HapaIeNbHOCTH JBYX

AKCHOMBI TIapauICJIbHBIX MPSIMBIX

Pemenue 3agau

CBolicTBa HapauIeNbHBIX MPSIMbBIX

Kontponbhas padora Ne3

Pl w| D

DopmynupoBaTh ONpeeeHre MapalleNIbHbIX IPSIMBbIX;
OOBSCHATH C TIOMOLIBIO PUCYHKA, KAKHE YITIbl, 00pa30BaHUHU IIPU
MIepECEuEHNH JIBYX MPAMBIX CEKYIIEH, Ha3bIBAIOTCS HAKPECT
JIeXKAIMHU, KaKUe OMHOCTOPOHHUMHU U KaKHe
COOTBETCTBEHHBIMH; (DOPMYIUPOBATh U JOKA3bIBATh TEOPEMBI,
BbIpa’Karollie MPU3HAKU NMapaIeIbHOCTH ABYX NPSIMBIX;
OOBSCHATH, YTO TAKOE AKCHOMBI T€OMETPUH U KaKHE aKCHOMBI
yKe HCHOIb30BAIIICE paHee; (OpMYyIUPOBATh AKCHOMY
HapaJlIeNbHBIX IPSMBIX U BEIBOJUTH CIIEICTBUS U3 HEE;
(hopMyITUpOBATh M JOKA3hIBaTh TEOPEMBI O CBOHCTBAX
MapaJlIeNbHBIX IPSAMBIX, 00paTHBIE TEOPEMaM O NMPU3HAKaX
MapaJlIeNbHOCTH, CB3aHHBIX C HAKPECT JISKAIUMH,
COOTBETCTBEHHBIMH U OTHOCTOPOHHUMH YTJIaMH, B CBSI3U C 3TUM
OOBSCHSTH, YTO TAKOE YCIOBHUE U 3aKJIFOYEHHUE TEOPEMBI, KaKas
TeopeMa Ha3bIBaeTCsl 0OPaTHOW MO OTHOIICHHIO K JaHHOU
TeopeMe; 0OBACHATH, B YEM 3aKJIIOYAETCS METOI JOKA3aTENbCTBA
OT MPOTHBHOTO: OPMYIINPOBATH U JOKA3BIBATH TEOPEMBI 00
yIJIaX ¢ COOTBETCTBEHHO MAapaUIEIbHBIMU 1
MEPIEHANKYISIPHBIMUA CTOPOHAMH; TIPUBOIUTH TIPHUMEPEI
UCIIOIh30BaHMS 3TOTO METOIA; PEIIATh 3aJa4H Ha BEIYHCIICHHE,
JIOKa3aTeIbCTBO M IOCTPOCHNE, CBA3AaHHbIE C MTAapaJlIeTbHBIMU
MPSMBIMHU

CooTHOLIEHUS MEKAY CTOPOHAMH U yIJIaMHu TpeyrojsHuka (18 yacos)

CymMa yriioB TpeyroibHHUKa 2
CooTHomieHHss MeXIy cropoHamMu H | 1
YIJIaMU TPEyroibHUKA

HepaBeHcBTO TpeyronpHuKa 2
Konrponsras pabora Ned 1

@opmynmupoBaTh ¥ JAOKa3bIBaThb TEOPEMY O CYMME YIJIOB
TPEYroJibHUKa M €€ CIEeICTBHE O BHEUIHEM YIJIE TPEYroJbHHUKa,
NPOBOIUTH  KIACCH(MKAIMIO  TPEYTONBHUKOB 110  YIJIaM;
(hopMynHpoBaTh M JOKa3bIBATh TEOPEMY O COOTHOLICHHSAX MEXIY
CTOpOHAMHM U yIJIaMH TpPEYroibHHKa (TpsiMoe M 0OpaTHOe
YTBEpXKICHUS) M CIEICTBHS W3 HeE, TEOpeMy O HEpaBEHCTBE
TPEyroiibHUKa; (OPMYIHPOBaTh M JIOKAa3bIBATh TEOPEMBI O
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[IpsiIMOYyTONBHBIEC TPEYTOTHHUKH 4
Paccrosiaue oT TO4kH 10 IpsMOit
IToctpoenne TpeyroiapHuKa 10 TpéM | ]
AJIEMEHTaM

Pemenue 3anau 3
Kontpomibhas padora NeS 1

CBOIMCTBaX MpPSIMOYTOJBHBIX TPEYrOJFHUKOB (TIPSIMOYTOJIBHBIN
TpeyroiabHUK ¢ yrioM 30, IpU3HAKK paBEHCTBA MPSAMOYTOIbHBIX
TPEYroJIbHUKOB); (OPMYIHPOBATH OINpPEIETICHUSI PACCTOSHUS OT
TOYKM 70 TIPSAMOH, pacCTOSHHUS MEXIy MNapauIeIbHbIMU
HOpsMBIMM; PElIaTh 3a7addl Ha BBIYMCICHMS, J0KA3aTEIbCTBO U
MOCTPOEHHE, CBA3AHHBIE C COOTHOIIEHUSIMU MEXIy CTOPOHAMU U
yIJIaMH TPEYroibHHKA U PAaCCTOSHUEM MEXAY MNapajlieIbHbIMU
NPSMBIMH, TIPU HEOOXOAWMOCTH TMPOBOAMTH MO XOAY pEIlIeHHUs
JIOTIOJTHUTENBHBIE  TIOCTPOEHUS, CONOCTAaBIATh  IOMYyYCHHBIN
pe3ylpTaT C YCIOBMEM 3aJadyd, B 3aJadyaX Ha IIOCTPOCHHE
UCCIIEN0BaTh BO3MOKHBIE CITydan

IMoBTOopenue. Pemenne 3anau (9 yacos)

8 kuace
Yer1oipéxyroabHuku (14 yacos)
MHOTOyroJbHHKH 1 OOBSCHATD, YTO TAKOE JIOMAHas, MHOTOYTONBHUK, €r0 BEPIINHBI,
CMEXHBIC CTOPOHBI, JHArOHATH, HM300paKaTh W PACMO3HABATH
Herpipexyronbunk. CrolcTsa 1 MHOTOYTOJIbBHUKH ~ Ha  YepTe)ax; IOKa3blBaTh  JJIEMEHTHI
BBIITYKIIOTO 9ETHIPEX YT OJIbHIKA MHOTOYTOJIbHHKA, €r0 BHYTPEHHIOI0 ¥ BHEIIHIOI 00JacTy;
[TapasienorpamMm 1 Tparerus 5 (bopMyTHUpOBaTh OMpE/AEICHHEe BBIMYKIONO MHOTOYTONbHUKA,
H306pa)KaTI) U pacrio3HaBaThb BBIITYKJIBIC n HEBBIITYKIIBIC
Perrenue 3a1a4 Ha MOCTPOCHHE 110 TEME MHOTOYTOJIbHUKH; (OPMYIHPOBATH U OKA3BIBATH YTBEPIKICHHS
«YeTsIpe3yrombHUKID O CyMMe YTJIOB BBIMYKJIOrO MHOTOYTONbHHKA H CyMME €ro
BHEIIHUX YIJIOB; OOBSCHATh, Kakhe CTOPOHBI (BEpILUHBEI)
[IpsiMoyronsHUK, poMO, KBaapat 3 .. 4
YETHIPECX YT OJIbHUKA Ha3bIBAOTCs IIPOTHUBOIIOJIOKHBIMU,
Cummerpust puryp. Ocesas cummerpus, | 1 (bOpMyHI/IpOBaTI:v OMPEIeNeHHs  MapasIenorpamMma,  Tpareiui,
LEHTPAObHAS CUMMETPHS paBHOOEPEHHON u MIPAMOYT OJIHOU Tparnenueu,
IpsIMOYrOJIbHHKA, poMOa, KBagpaTa; H300pakaTh U Paclio3HABaTh
Pemenne 3anay 1 9TH  YeTBIPEXYrOJbHUKH; (OPMYIMpPOBaTH M  JIOKA3bIBATh
Komtponbras pabora Nel 1 YTBEP)KACHUS 00 UX CBOMCTBAaX W NMPHU3HAKAX; pellaTh 3aJayd Ha
BBIYHCIICHHE, I0Ka3aTeIbCTBO M IOCTPOCHHE, CBA3AHHBIE C 3THMH
BUJIAMU YETHIPEXYrOJIbHUKOB; OOBACHATH, KakWe JABE TOYKH
HAa3bIBAIOTCSl CHMMETPUYHBIMH OTHOCHUTEIBHO MPSAMOH (TOYKH), B
KaKoM city4ae (Gpurypa Ha3pBaeTCsi CAMMETPUYHONH OTHOCHTEJIEHO
npsMOi (TOYKH) U YTO TaKoe OCh (LIEHTP) CUMMETPUH (PUTYPBI;
OpUBOOUTH  HpHMepsl  ¢Quryp,  obmajarommx  OCeBOM
(meHTpanbHOI) cHUMMeTpuell, a TakkKe MpHUMEepbl OCEBOH H
LEHTPAILHON CUMMETPHEH B OKpYXKarollel Hac 00CTaHOBKE
Iaomwans (14 yacoB)
[Inomanbs MHOrOyrojabHUKa 3 OOBsACHAT, KaK MPOM3BOOUTCA  HU3MEpEHHEe  IUIOMIaeH
MHOTOYTOJIbHUKOB, ~ KakW€  MHOTOYT'OJIHHKH  Ha3bIBAIOTCS
[Inomas napanienorpamma, | 5 PAaBHOBEIMKUAMY U KaKHe PABHOCOCTABIECHHBIME; (POPMYIIUPOBATH
TPEYroNbHHKA, TPATeIiH, poMOa OCHOBHBIE CBOWCTBA IUIOMIANIEH W BBIBOMUTh C WX TTOMOIIBIO
Teopema [Tugaropa 3 dopMynel  TUIOIANEH NPSAMOYTONBHHKA, —IapajuiesorpaMma,
TPEYrONbHUKa, Tparmenud; (GopMynmupoBaTb M JIOKa3bIBATh
Pemenue 3anau 2 TeopeMy 00 OTHOIICHWH IUIOIANEH TPEYTrOJIbHUKOB, MMEIOIIHX
IO pPaBHOMY YIiy; (GOpPMYIHpOBaTh M JIOKa3bIBaTh TEOPEMY
Kontpornbhas padora Ne2 1 IMudaropa u obparHyro eii; BbIBOAUTH (GopMyiny I'epoHa mis

IIIOIIAM TPEYroNIbHUKA; peIlaTh 33Ja4d Ha BBIYUCICHHE H
JIOKa3aTeJbCTBO, CBSI3aHHBIE C (opMyldaMu IUlomaged u
teopemoii [Tudaropa

IMono6usble Tpeyroabuuku (19 yacon)

OmnpeneneHre MTONOOHBIX TPEYTOIEHUKOB | 2
[Ipu3HAKH TOJOOHBIX TPEYTOIHHUKOB 5
KonTponbnas padora Ne3 1
[Ipumenenne mogobus K AOKa3aTeNbCTBY | 2

TEOPEM U PCIICHHUIO 3a/1a4

OOBSCHITH TTOHATHE MIPOMOPIIMOHATEHOCTH OTPE3KOB;
(dopMymMpoBaThE ONpenereHHs MOAOOHBIX TPEYTOJbHUKOB H
Ko3pdunmenta monodus; QOpMyIHpOBaTh W JOKa3bIBAThH
TEOpeMbl: 00 OTHOIICHWH IUIOMIAJICH MOMO0OHBIX TPEYTrOJbHHUKOB,
0 TpH3HaKax NOMOOMS TPEYrolbHUKOB, O CpeIHEeH JMHHUA
TPEYroJibHUKa, O TepeceueHnH MeOuaH TPEYrojbHUKA, O
MPOMTOPIMOHAIBHBIX OTPE3KaxX B MPSMOYTOJIBHOM TPEYrOJIbHHKE;
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Pemenne MIPSIMOYTOJIBHBIX | 2 OOBSCHATB, YTO TAKOE METOJ ITO00Ms B 3a7a4ax Ha IOCTPOSHUU
TPEYroJIbHUKOB W TIPUBOAMTH NMPUMEPHI MPUMEHEHHUSI 3TOTO METOAA; OOBSCHSATH,

KaK MOKHO HCIIONb30BaTh CBOWCTBA IOIO0HBIX TPEYTOJILHUKOB B
3amaun  Ha  TOCTPOGHHWE  METoAoM | 3 )
HonoGHs M3MEPHUTENFHBIX Pad0Tax Ha MECTHOCTH; OOBSCHATH, KaK BBECTH

A MOHSTHE TOAOOUS /ISl TIPOU3BOJIBHBIX (GUTYp; (OpMYIHpOBaTh
CuHyc, KOCHHYC, TaHTEHC, KOTAaHTEHC | 2 olpezeNeHre ¥ WIIIOCTPUPOBATh MOHITHE CHHYCa, KOCHHYCa U
OCTPOTO yria OPSAMOYTOJILHOIO TaHTeHCa OCTPOr0 yria MpsSMOYrOJBHOTO TpPEYroJbHUKA;
TpeyroJibHUKA BBIBOIUTH  OCHOBHOE TPHIOHOMETPUYECKOE TOXKAECTBO H
C 3HAYEHUsl CHHYCa, KOCHHYca W TaHreHca aist yrimoB 30, 45, 60;
OOTHOWICHHA ~MEXKAY CTOpoHaMH H | ] pemiate 3a7avd, CBSI3aHHBIE C MOAOOMEM TPEYroJbHUKOB, IS
yrilaMu npAMOYTOJIbHOTO TPEYTOJIbHUKA BBIYHCIICHUS 3HAYECHUH TPUTOHOMETPUYICCKUX GbyHKIMIA
Konrponbnas padora Ne 4 1 UCIIOJIb30BaTh KOMITBIOTEPHBIE POTrPaMMBbI
OxpyxHocTb (17 yacoB)

KacarenbHast K OKpY>KHOCTH 2 HccnenoBarh B3aMMHOE PACHONIOKEHUE TPSIMOA M OKPY)KHOCTH;

(opMynupoBaTh ONpeneNieHne KacaTellbHOH K OKPYKHOCTH;
['pajycnas Mepa iyru oKpyKHOCTH 1 (dopMynmupoBaTh M JIOKa3bIBATH  TEOPEMBL. O  CBOMCTBE

KacaTellbHOM, O TpH3HaKe KacaTenbHOH, 00  OTpe3kax
LeHTpanbHble U BIUCAHHBIE YIIIBI 3 x .

KacaTellbHbIX, MPOBEAEHHBIX W3 OMHOW TOYKH; (OPMYIHPOBAThH
Yetsipe 3aMeyaTesbHbIe TOYKH | 3 HOHATHA  TICHTPAJILHOIO yIja M TIpaayCHOM MEPBEL  JyTH
TpeyronbHUKA OKPYXKHOCTH;, (OpMYIHPOBaTh W JIOKAa3bIBAaTh TEOPEMBI: O

BITCAaHHOM YTJIE, O INPOM3BEICHUHN OTPE3KOB IEPECEKAIOLIUXCS
Briucannas u onucanHas OKpYKHOCTH xopa; (GOpMYIMpOBaTh U JIOKAa3bIBATh TEOPEMBI, CBSI3aHHBIE C

3aMedaTe’IbHIMU TOYKaMU TPEYTOJIbHUKA: O OMCCEKTPHUCE yIiia U,
Brincanuble YEeThIPEX YT OJIbHUKH.

N KaK CJIEACTBHE, O IEPeceYeHUr OUCCEKTPUC TPEYroJbHUKA; O
Cpofictzo BITHCAHHOTO CEpEIMHHOM TMEpPIIeHUKYISIPE K OTPe3Ky M, KakK CIEICTBUE, O
YETBIPEX YT OJIbHUKA el PHCHIKYAP TPE3Ky H, . i

MepeceueHNr CEPEeIMHHBIX IEPIeHAMKYISIPOB K CTOPOHaM
Pemenne 3anau 3 TPEyrojibHUKa; O  MEPECEUYEHUH  BBICOT  TPEYrOJIbHUKA;
(hopMynHpOBaTh ONpPEIEICHUs] OKPYXHOCTEH, BIIMCAHHOW B
Kourponbnas paGora Ne 5 1 MHOTOYrOJIbHUK ¥ OINHCAaHHOW  OKOJIO  MHOTOYTOJIbHHKA;

(dbopMynupoBaTh U JIOKa3bIBaTh TEOPEMBI: 00 OKPY)KHOCTH,
BITMCAHHOW B TPEYroJIbHUK; 00 OKPYXHOCTH, OIHMCAHHOW OKOJIO

TPEYyroJIbHUKA; 0 CBOIcTBE CTOPOH OITCAaHHOT' O
YEeTBIPEX YT OJIBHUKA; o CBOICTBE YJIOB BIINCAHHOT' O
YeThIPEXYTONbHUKA;  pelllaTh  3aJauyd  Ha  BBIYMCIICHUE,
JIOKa3aTeNbCTBO U TIOCTPOEHHUE, CBA3AaHHBIE C OKPY)KHOCTBHIO,
BITMCAaHHBIMU U OIHCaHHBIMU TPEyroJIbHUKaMHU u

YeThIPEXYTOJIbHUKAMHK; HCCIIEA0BATh CBOMCTBA KOH(UTypalui,
CBSI3aHHBIX C OKPYKHOCTBIO, C TIOMOIIBI0 KOMIIBIOTEPHBIX
nporpamMm

IToBTOpenue.Pemenne 3axay (4 yaca)

9 kJjacc

BekTopsl. MeToa koopauna (18 yacos)

@opMynmupoBaTh OINpPEACNEHUS W WUIIOCTPUPOBATH TIOHATHS

BEKTOpa, €ro [UIMHBI, KOJUIMHEAPHBIX W pPaBHBIX BEKTOPOB;
MOTHBHPOBaTh BBEIECHUE NOHATHUA W JEHCTBUM, CBA3AHHBIX C

BCKTOpaMH, COOTBCTCTBYHOLUIMMH IPUMEPAMU, OTHOCAIIUMUCIA K
(l)I/I3I/I‘IeCKI/IM BCKTOPHBIM BCIWYMHAM, HNPUMCHATH BCKTOPbI H

ITonsiTue BekTOpa 2
CrnoxeHne 1 BEIYUTaHAE BEKTOPOB 3
YMHOXXEHHE BEKTOpa HA YHCIIO. 1
[IpumeHeHne BEKTOPOB K peweHuro | 1
3a1aq

HeﬁCTBHH HaJa HUMU NIPU PEHICHUUN I'COMETPUICCKUX 3a1a4
OOBsACHATE U WIUTIOCTPUPOBATL  TMOHATHUA Hp?[MOYFOJIBHOﬁ
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CpeI[HHH JIMHUSA Tpareuun

Jlemma o HCKOJUIMHCAPHBIX BEKTOPAX

KOOpI[I/IHaTBI BCKTOpa

HpOCTefIHIPIe 3alavy B KOOpJAUHATax

YpaBHEHUS OKPYKHOCTHU U IIPSIMOU

Pemrenue 3agau

R AR RP|F

Konrponbnas padora Nel

CHUCTEMbI KOOpAWHAT, KOOPJAWHAT TOYKH MW KOOPJAWHAT BEKTOPA,
BBIBOJWUTL W HCHOJb30BAaTh IIpW PCHICHUM 3aJa4d (bOpMyJ'ILI
KOOpAWHAT CEPpCAUHbI OTPE3Ka, MJIMHBI BCKTOPA, PACCTOSIHUA
MCKAY ABYMS TOYKAMHU, YPABHCHUA OKPYKHOCTU U HpHMOﬁ

CooTHOmIEeHNs MeKAy CTOPOHAMM U YIJIAMH TpeyrojibHuka. CkajasipHoe npon3BeneHue BeKTopoB (11 yacos)

CuHyc, KOCHHYC, TAHTEHC, KOTAHTCHC | 2
yria

CoOTHOILIEHHST MEXKIY CTOpOHaMH u | 5
yrIaMHu TPEYroJbHHUKA

Yron Mexy BEeKTOpaMHu 1
CkanspHoe POU3BEICHHE BEKTOPOB 1
Pemenue 3a1a4 1
KonrponbHas padora Ne2 1

®opMynupoBaTh W WUIIOCTPUPOBATH OIpENENeHUs CHHYcCa,
KOCHHYcCa, TaHreHca, KotaHrenca yrioB oT 0 mo 180; BbIBOAUTH
OCHOBHOC  TPHUTOHOMETPHUYECKOE TOXICCTBO H  (OPMYJIBI
MpUBEACHUS; (POPMYIMPOBATH U TOKA3bIBATH TCOPEMBI CHHYCOB U
KOCHHYCOB, TPUMEHSATh HMX TPU PEIICEHUU TPEyroJbHUKOB;
OOBSICHATh, KaK UCTIOJIb3YIOTCSI TPUTOHOMETPHYECKIE (POPMYJIBI B
U3MEPHUTENILHBIX ~ pa00Tax Ha MECTHOCTH;, (OPMYIHPOBATH
ompejieNieHus]  yriia  MeXJIy BEeKTOpaMH U CKaJsSIpHOTO
MPOU3BE/ICHHS Yepe3 KOOPJHHATH BEKTOPOB; (OPMYIUPOBATH U
00OCHOBBIBATh  yTBEPXKJCHHE O  CBOWCTBaX  CKAJSPHOI'O
MPOU3BENICHUS;  WCIONB30BaTh  CKaJSIPHOE  MPOMU3BEJICHHE
BEKTOPOB IPH PEIICHUH 3a]1a4

JIMHa OKpYKHOCTH M IIomAaabL Kpyra (12 yacoB)

HpaBI/IHBHBIC MHOT'OYT' OJIbHUKH 4 CDOpMyJ'[I/IpOBaTI) OMPEACICHUEC TIPAaBUJIBHOI'O MHOI'OYTI'OJIbHHKA,
(dopMynupoBaTh M JOKa3bIBaTh TEOPEMbI 00 OKPYKHOCTSIX,

AlniHa OKpY)KHOCTH 1 IITOWIA/b Kpyra 4 ONMCAHHOM OKOJIO TIPABUIIBHOTO MHOTOYTOJIBHYAKA M BIIMCAHHOM B
HEro; BBIBOAUTH M MCIOJIB30BaTh (DOPMYNBI Ul BBIYUCICHHS

Permenue 3amaq 3 IUIOIIA M IPaBUIEHOTO MHOTOYTOJIBHHKA, €r0 CTOPOHBI U

Konrponbhas padora Ne3 paanyca BIIMCAHHOW OKPYKHOCTH;PEIIaTh 3aaud Ha IIOCTPOCHHE
HPaBHIBHBIX MHOTOYTOJIbHUKOB.

JBuxenus (8 yacoB)

[NonsiTHE NBIKEHHS 3 OOBSACHATD YTO TaKoe OTOOpa’keHHE IUIOCKOCTH HA ceds U B
KaKOM ClIydae OHO Ha3bIBAaeTCs JABMKEHHEM IUIOCKOCTH;U3y4UTh

[MapannenbHblii nepeHoC 1 MoBOPOT 3 49TO TAaKOE OCeBas CHMMETPHUSA, LEHpalbHas CHMMETDHS,
HapaJuielbHBIl NEepeHOC M MOBOPOT; BBICHUTH CBS3b MEXK

Pemenue 3amau 1 p P POt Y
JBIKESHUSMU M HAJIOXKEHUSIMU;

Kontponsras padora Ned 1

HauanbHble cBeleHUs U3 cTepeoMeTpuH (8 yacoB)

MHororpaHHuKu 1
[Ipuzma 1
[Napannenenumen,kyo 1
[Tupamuna 1
Konyc 1
Coepa, map 2

W3ydanTh TOHATHA MHOTOTPAaHHHK, TpaHH, pedpa, BEpIIHHBI,
quaroHanu.IIpsiMass ¥ HaKJIOHHas IIPU3Ma,BBICOTA TPHU3MBL,
napajiesenunen, KyO. Y3HaTh 4YTO Takoe KOHYC, LMJIMHAD,
cdepa, map, OCh HWIHHAPA

006 akcuomax crepeomeTpuu (2 yaca)

OO0 akcromax CTepeoMETpHI

2

IosTopenue. Pemenne 3a1a4 (9)
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COI'JTACOBAHO:

IPOTOKOJ 3aCEaHUsl METOIUUECKOTO
0o0beTMHEHUS yUUTEIeH MaTeMaTUKU
MBOY COII Nel umenu N.d.Bapassbl
ot 30.08.2023 Nel

Cesaryn T.H.
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COTI'JIACOBAHO:
3amectuTenb aupekTopa no YMP
10.H.AAmenko

30.08.2023
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