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INOACHUTEJIBHAS 3AIINCKA

['eomeTpus Kak OJWH W3 OCHOBHBIX DPAa3/ICNOB IIKOJLHON MaTEeMaTHKH, WUMEIOIIUN CBOEH IEIbi0 00ECIeYUTh HW3YYCHHE CBOWCTB U
pasmMepoB GUryp, UX OTHOIICHHWH M B3aMMHOE PACIIOJIOKEHHE, OMHPACTCS Ha JIOTHUYECKYIO, JTOKa3aTelIbHYI0 JHHHIO. L[eHHOCTh M3yueHHs
reOMETpUM Ha YPOBHE OCHOBHOIO OOIIEero oOpa3oBaHMs 3aKJIIOYAETCs B TOM, YTO OOYyYaroIIMHCSH YYMTCS NPOBOAMTH JIOKa3aTeNbHbIE
paccyXIeHHUs, CTPOUTH JIOTUYECKUE YMO3AKIIIOUEHHUs, JOKA3bIBaTh UCTUHHbBIC YTBEPKACHHUS U CTPOUTh KOHTPIIPUMEDPHI K JIOKHBIM, IIPOBOJUTH
pacCcyXIeHHus «OT NPOTUBHOTO», OTIMYATh CBOWCTBA OT MPU3HAKOB, (opMynupoBaTh oOpaTHbIE yTBepkIeHHs. Ocoboe 3HavYeHUE
JI0Ka3aTeIbHas JTMHUS UMEET [T yIITyOJEHHOTO H3yYeHHU MaTEeMaTHKU.

[lenbro U3yuyeHUs: r€OMETPUU SABJIAETCS MCIOIb30BAaHUE €€ KaK MHCTPYMEHTA IIPU PEIIEHUU KaK MAaTEMaTUYECKUX, TAK U MPAKTUYECKUX
3ajjay, BCTPEUAIOIIUXCS B peaibHON ku3HU. OOydaronuiics AOIKEH HayuYUThCsl ONPEAEIsATh FeOMETPUUECKYI0 (QUTypy, ONUCHIBATH CIIOBAMU
YepTEX WM PUCYHOK, HAUTH TUIOIIAAb 3€MENIbHOTO YYacTKa, PACCUYMTHIBATh HEOOXOIMMYIO JUTHHY ONTOBOJIOKOHHOTO Kabens miu TpedyeMbie
pa3Mepsl rapaxa JUisi aBTOMOOWIA. DTOMY COOTBETCTBYET BTOpAsi, BHIYMCIUTENbHAS JUHUS B U3ydyeHUU reomerpuu. Ilpu pemenun 3anau
IPAaKTUYECKOI0 XapakTepa OOYyYaroIIMHCS YYUTCS CTPOUTh MaTeMaTHYECKUE MOJENIN peajbHbIX JKU3HEHHBIX CHUTyalud, HPOBOJUTH
BBIUMCJICHUS] U OLICHUBATh aI€KBATHOCTH ITOJYYEHHOIO PE3YJIbTaTa.

Oco0eHHOCTh y4eOHOro Kypca YIiayOJIEHHOTO HM3Y4YeHHS T'€OMETPHHM COCTOMT B TOM, YTO OOydYaromuecs HE MPOCTO 3HAKOMATCS C
onpeAeNEHHbIMUA MOHATUSAMH, @ YBEPEHHO OBiaJeBaloT UMU. CyIIECTBYIOIIKME TEMbI IPOrpaMMbl 0a30BOro Kypca reéOMEeTpUH M3y4yaroTcsl Ha
Oonee riyOOKOM ypoBHe, a oOydaroluecs MPUOOpPETaoT yMEHHs, MOMOTarollie UM YBEPEHHO HPHUMEHSTh CBOM 3HAHUS HE TOJIBKO B
MaTeMaTHKe, HO U B CMEXHBIX NpeaMeTax, Mpex/e Bcero (gpusnke u MHPOPMATHKE, a TAK)KE IMOJIb30BATHCS MOJyUYEHHBIMH 3HAHUSMH IPU
pELIeHUH MTPaKTUYECKHX 3ajau.

CornacHo yuyeOHOMY mlaHy B 7—9 kiaccax u3ydaeTcs yriyOn€HHbIH yueOHbIN Kypc «['eoMeTpusd», KOTOPBIM BKIIIOYAET CIEIyIOIINe
OCHOBHBIE pa3zienbl cofepxanus: «Hauana reomerpumn», « TpeyroabHukm», «OKpyKHOCTBY», «HeTblpéxyronbHukny, «Ilonodue», «dneMeHThI
TpUrOHOMETpUM», «IImommanuy, a Takxke «Metos KoopauHaT», «BexkTops», «I[IpeobpazoBaHus IIIOCKOCTHY.

Ha nsyuenue yuebnoro kypca «I'eomerpusi» orBoautcs 306 yacos: B 7 kitacce — 102 gaca (3 yaca B Henento), B 8 kinacce — 102 yaca (3
yaca B HeJeni0), B 9 kiacce — 102 yaca (3 yaca B HeJenio).



COJEP)KAHUE OBYYEHUA
7 KJIACC

Hauyana reomerpun

Vcropus BO3HUKHOBEHUS U pa3BUTHs reomeTpun. HauanbHble noHsTus reomerpun. Touka, npsmMas, OTpe3ok, Jiyd. [lonstue o6 akcuome,
TeOopeMe, 10Ka3aTeIbCTBE, ONPEICICHUN.

B3anmHOe pacnosioxkeHue TOYEK Ha MpsAMOM. M3MepeHne JUIMHBI OTPE3Ka, PaCCTOSHUE MEXKY TOUKAMMU.

ITonmynnockocte u yrona. Buuasl yrimos. M3mepeHue BeauuuMH YIJIoB. BepTukaibHble M CMEXHble yrubl. llapamiensHbie u
NEPIEHIUKYJIApHBIE IpsiMbIe. PaccTosiHue OT TOukM 10 npsiMol. buccexrpuca yria.

Jlomanas. Buapl nomanbix. JlnmHa nmomanoi. MHoroyroiasHuku. Ilepumerp mMHOroyronpHuka. [IoHATHE O BBITYKJIBIX M HEBBITYKIIBIX
MHOI'OYT'OJIbHUKAaX.

[lepBUYHBIE TPEICTABICHUS O PaBEHCTBE QUTYD, UX PACTIOI0KECHUN, CHMMETPHH.

ITpocreitmune noctpoenus. MTHCTpyMEHTHI 1711 U3MEPEHUH U IOCTPOCHUN.

TpeyroibHuKu

Bunpl TpeyroibHUKOB: OCTPOYTOJbHbIE, IPSIMOYTOJIbHBIE, TYIIOYTOJIbHbIE, paBHOOEAPEHHBIE, paBHOCTOpOHHME. Menunana, Ouccekrpuca
Y BBICOTA TPEYTOJIbHUKA.

PaBeHcTBO TpeyroiabHUKOB. IlepBblii 1 BTOpOW MpPU3HAKU PaBEHCTBA TPEYroJbHUKOB. PaBHOOEApEHHbIE TPEYTOJILHUKU M MX CBOWCTBA.
[Tpu3Hak paBHOOEIPEHHOIO TPEYrojdbHUKA. TpeTHii MpU3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHoIIeHNs MeX/1y CTOPOHAMU U YIJIaMu TpeyrosibHHuKa. HepaBeHCTBO TpeyroiabHuKa. HepaBeHCTBO O AJIMHE JIOMaHOM.

Cummerpuunblie Gurypbsl. OCHOBHBIE CBOMCTBA 0ceBOM cuMMeTpuH. [IprMepsl cHMMETpUH B OKPYIKaIOLIEM MUPE.

ITapanuieabHbie npsavMbie. CyMMa yIjIOB MHOTOYTOJIbHHKA

[TapannensHOCTh MPSIMBIX, UCTOPUYECKHE CBeJeHMS O mocrtyiare EBkmuaa m o posnn JloGaueBCKOro B OTKPBITUM HEEBKIUAOBON
reoMerpun. CBOICTBa U IPU3HAKHU MapajlieNbHbIX NpsAMbIX. CyMMa yrioB TpeyrosibHHUKa. BHemnHue yribl TpeyroibHuka. CymMmma BHYTPEHHUX
YIJIOB MHOTOYTOJIbHAKA U CYMMa BHEIIHHUX YTJIOB BBIITYKJIOIO MHOIOYTI'OJIbHHKA.

IIpsiMoyroJibHbI€ TPEYroOJbLHUKHU

ITpu3Haku paBeHCTBAa NPSIMOYTOJIBHBIX TpPEyrobHUKOB. Ilepnennukynsdp u HakioHHas. CBONCTBO MeAMAaHBI IPSAMOYIOJIBHOTO
TPEYTOJIbHUKA, TPOBEAEHHON K TUIIOTEHY3€. IIpsAMOyYTroyIbHBIN TPEYTOJIBHUK C YIJIOM B 30°.

Oxpy:xHOCTH

[ToHSATHST OKPYXHOCTHM M Kpyra. OJEMEHTBl OKPYKHOCTH M Kpyra: LEHTp, paauyc, AHaMeTp, XopJa, MX cBolcTBa. B3ammHoe
pacnosoXkeHue OKpY>KHOCTH U npsiMoil. KacarenpHas u cexyas kK okpy>kHOCTH. OKpy>KHOCTb, BIIMCaHHas B yroi. IIpocreiiue noctpoeHus ¢
MTOMOIIBIO UPKYJISI U TUHEHKH.

I'eomeTpnuyeckue Mmecra To4eK



[TonsiTe 0 reoMeTpu4ecKOM MecTe To4eK. [Iprumepbl reoMeTpuuecKux MEeCT TOYEK Ha IUIOCKOCTH. buccekTpuca yria v cepeIuHHBIN
NEPIEHIUKYJISP K OTPE3KYy KaKk reoMEeTpUYecKhe MecTa Touek. OnucaHHas OKPYHOCTb TPEyroJIbHHKA, €€ LEeHTp. MeToa reoMeTpuiecKux
MECT TOYEK IPU PELIEHUH T'€OMETPUUECKUX 3ajau.

IHocTpoennsi ¢ NOMOIIbIO HUPKYJISA U JIUHEHKH

Hcropuueckue ceneHus. OOOCHOBAaHUSA MPOCTEHIIMX MOCTPOSHMM, 3Talbl 3aJa4d HA MOCTPOEHUS, PELICHUE 3ajjad Ha IOCTPOCHHE
LUAPKYJIEM U JIMHEUKOM.

8 KUIACC

YeTbIpEXyroJabHUKH

[TapannenorpaMmM, ero npu3Haku U cBoictBa. [IpsMoyronbHUK, poMO, KBajpart, UX NMpU3HaKU U cBoicTBa. Tpanenus. PaBnoOeapennas
Tpaneuus, e€ cBoiicTBa u npusHaku. [IpsmoyronpHas Tpanenus. CpeHss JIUHUS TPAIELUH.

Cpenssist TuHUS TpeyroibHUKa. MeTol yIBOEHUS MeIaHbl TpeyrojbHUKa. Teopema o nepeceueHuu MeIiaH TPEeyrolbHUKA.

Teopema daneca, TeopemMa 0 IPONOPLUOHAIBHBIX OTpe3kax. TeopeMa BapuHboHa 11 TPOU3BOIBHOTO YETHIPEXYTOJIBHUKA.

LleHTpabHO-CUMMETPUYHBIE (PUTYPBHI.

ITonoGue

[Tomobue TpeyrompHUKOB, Kod(hduument mnonodus. llpusHakm momoOus TpeyroabHUKOB. lIpuMmeHeHue momoOus NPH PEUICHUU
TEOMETPUUYECKUX U NPAKTUYECKUX 3a/1ay.

ILnomans

[Tonsitue o mmomanu. CBoiicTBa TwIomaae reomerpuueckux ¢uryp. IIpocteitmme QopMynsl i IUIOMIAAA TPEYTOJIBHUKA,
napajuiesorpaMma, pomoa u tpaneuuu. Ilnomanu nonodusix ¢puryp. OTHOIIEHKE TUIONIAIEH TPEYTrOJIbHUKOB.

Teopema Ilngaropa

Teopema IIudaropa. Ilpumenenne Teopemsl [Tudaropa npu permeHun npakTHUECKUX 3ajad.

DJIeMeHThl TPUTOHOMETPUH

CuHycC, KOCUHYC, TAHT€HC M KOTAaHI€HC OCTPOTO YIJia MPsIMOYTOJIbHOIO TPeYrojdbHUKa. TpuroHoMerpuueckue GpyHkuuu yrios B 30°, 45°
u 60°. IIponoprinoHanbHble OTPE3KU B MPSMOYTOJIILHOM TPEYTOJIbHHKE.

YT1JIbl B 4eTBIPEXYT0JILHUKH, CBAI3AHHBIE C OKPY/KHOCTBIO

BrnincanHble U LIeHTpalIbHbIE YIJIbI, YTOJ MEX/y KacaTelbHON M XOpIoi. YTIIbI MEXly XOpJlaMU U CEeKyIIUMU. BriricaHHbIe U ONKCcaHHbIe
OKPYXHOCTU TPEYTOJIbHUKA U YEThIPEXYroidbHUKU. CBOMCTBA M MPHU3HAKU BIHCAHHOTO YETHIPEXYTOJIbHUKA. B3anMHOE pacrnosioxeHue ABYX
okpy>xHocTel. Kacanue okpyxHocteld. OOmime KacateiabHbIe K IBYM OKPY>KHOCTSIM.

9 KJIACC
Pemienue TpeyroibHMKOB



Cunyc, xocunyc, tanreHc yrioB oT 0° mo 180°. OcHoBHOe TpuTrOHOMETpHUYecKoe ToxaecTBo. dopmynbl npuBeneHus. Permenue
TPEYroJbHUKOB. TeopemMa KOCMHYCOB U TeOpeMa CUHYCOB. PellieHne npakTHUecKUX 3a/1a4 C UCIOIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI
CUHYCOB. PelieHne 3aja4u reoMeTpuYeCKO ONTHKH.

Tpuronomerpuueckue ¢GopMyibl Uil IUIOMAAN TPEYrojbHUKA, MapajuieiorpamMma, pomo6a, Tpamneuuud. ®opmyna ['epona. dopmyia
IIJIOIAIU BBITYKJIOTO YEThIPEXYTOIbHUKA.

ITono0ue TpeyronbHUKOB

Xopapl U MO00HBIE TPEYTOJIBHUKHA B OKPY>KHOCTH. TeopeMa O MpoM3BEeNEeHHH OTPE3KOB XOpJ, TEOPEMbI O MPOU3BEICHHH OTPE3KOB
CEeKyLIuX, TeoOpeMa O KBajpare KacareiabHOH. [IpuMeHeHune npu pelieHnn reoMeTpuyeckux 3agad. Teopembl YeBsl U Menenas. llonstue o
TOMOTETHH.

MeToa KOOpaAMHAT

YpaBHEeHHE MPSMOM HAa TUIOCKOCTH. YTJIOBOW KOI(PQPHUIMEHT W CBOOOMHBIN UICH, WX T'€OMETPHUYSCKHU CMBICT. [lapayebHOCTh |
NEPIEeHIUKYISIPHOCTD MPSIMBIX (depe3 yrioBoi Ko (OUILIUEHT).

VpaBHeHHe OKpyx)HOCTH. HaxoxaeHue nepecedeHuil OKpYKHOCTEH M MpSAMBIX B KoopauHaTtax. Popmysa pacCTOSHUA OT TOYKH [0
npsimoi. [lnomane napamienorpaMma B KOOpJiMHaTax, HOHATHE 00 OpUEHTUPOBAaHHOM Iomaau. [IpuMeneHre MeTo1a KOOpAUHAT B IPAKTHKO-
OpPUEHTUPOBAHHBIX T€OMETPUUYECKUX 3a/ladax.

BekTops!

BekTopsl Ha miockocTu. C0K€HHE M BBIYUTAHUE BEKTOPOB — IpaBUjla TPEYTrOJIbHUKA M MapajieJorpaMma. Y MHOKEHUE BEKTOpa Ha
yncno. Koopnunatel BekTopa. CiiokeHHE U BbIUMTAHUE BEKTOPOB, YMHO)KEHHE BEKTOpa Ha YHMCIIO B KoopAuHarax. [I[puMeHeHue BEKTOPOB B
¢dusHKe, IEHTpP Macc.

[TonsTue o 6a3uce (Ha miaockocTn). PaznoxeHnus BeKTopoB 1o 6a3ucy. CkansgpHoe Mpou3BeeHHE BEKTOPOB, TE€OMETPUUECKUNA CMBICT U
BBIp@)KEHUE B JEKAapTOBBIX KOOpAMHATaX. J(MCTpUOYTHMBHOCTH CKaJsipHOro Mpou3BeieHus. CKalspHOE NPOM3BEAECHUE U MPOCHUPOBAHUE.
[IprMeHeHre CKanspHOro MPOU3BEACHUS BEKTOPOB JJIsl HAX0XK/ACHUS JUIMH U YIJIOB. PellleHne reoMeTpuueckux 3aad ¢ MOMOIIBIO0 CKaJIIPHOTO
MIPOU3BEICHUS.

JIIMHA OKPY’KHOCTH M IUIOIIAAb Kpyra

[IpaBunbHbIE MHOTOYTOJIBHUKH. J[IMHA OKpyXHOCTU. ['pagycHas W paavaHHas Mepa yria, BBIYMCICHHE JJIMH JIyr OKPYXKHOCTEH.
[Tnomane kpyra, cekTopa, cermeHTta. Mictopuueckue cBeieHus: 00 U3MEPEHUH JUTMHBI OKPY>KHOCTH U TUIOLIaId KpyTa.

JBUKEeHUS MJI0CKOCTH

[lentpanpHas cummerpusi. lLleHTpanbHO-cummerpudHble ¢urypsl. IloBopor. OceBas cummerpusi. @DUTypbl, CHUMMETPHUYHBIC
OTHOCHUTEJIBHO HEKOTOPOo# ocu. [lapannensHslil iepeHoc.

[TonsiTue nBmxeHus u ero cpoictBa. PaBenctBo ¢uryp. IlposBiaenus cummeTpun B MPUPOAE, KUBOIMUCH, CKYJIBITYpe, apXUTEKTYpeE.
Komnosunun neuxenuit (mpocreimme npumepsl). [lpuMenenne B reoMmeTpuyeckux 3aaqax.



MJIAHUPYEMBIE PE3YJbTATbI OCBOEHUS TIPOT'PAMMBbI YYEBHOI'O KYPCA «'EOMETPUSI» HA YTIYBJEHHOM
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yJIbTaTbl OCBOCHMSI IPOTrPaMMBbl 110 MaTEMATHKE XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHHUS:

IPOSIBIIEHUEM MHTEpeca K MPOIJIOMY U HACTOSILEMY POCCHUICKON MaTeMaTHKH, LIEHHOCTHBIM OTHOILIEHHEM K JIOCTHKEHUSM POCCUHCKUX
MaTEeMaTHKOB U POCCUHCKOM MaTeMaTH4ECKOH 1IKOJIbI, K UCIIOIb30BaHUIO 3TUX JOCTHKEHHUM B APYruX HayKax U NPUKIaaHBIX chepax;

2) rpaKIaHCKOTI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

TOTOBHOCTHIO K BBINOJIHEHUIO O0S3aHHOCTEH TIpakJaHWHA W peaju3alud €ro IMpas, NPEJCTABICHUEM O MaTeMaTHYECKMX OCHOBAxX
(YHKLMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHMH, NpPOLELYp I'pakJaHCKOro oOmiecTBa (HarpuMep, BBIOOpPBI, OINPOCHI), TOTOBHOCTBIO K
OOCYX/IEHUIO ITUYECKMX HpPOOJEeM, CBA3aHHBIX C MPAKTUYECKUM HPUMEHEHHEM JOCTHIKEHUH HayKd, OCO3HAHHUEM BaKHOCTH MOpPaJbHO-
ATUYECKUX MPUHIUIIOB B IEATEIBHOCTH YUEHOIO;

3) TPyA0BOI0 BOCIIMTAHMSA:

YCTAaHOBKOW Ha AaKTHUBHOE YYacTHE B PELICHMHM IPAKTUYECKMX 3aJa4 MaTeMaTHMYECKON HAalpaBICHHOCTH, OCO3HAHHEM Ba)KHOCTHU
MaTeMaTHYeCKOro oOpa3oBaHUsl HA MPOTSHKEHUH BCeH JKU3HU JUIs YCIEMHON Mpo(hecCHOHAIBHON JEATEIbHOCTH M Pa3BUTHEM HEOOXOIUMBIX
YMEHHH, OCO3HaHHBIM BHIOOPOM M MOCTPOEHUEM HHAMBHIYabHOM TpaeKTOpuu oOpa3oBaHHUs M JKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX
MHTEPECOB U 00I1IECTBEHHBIX IOTPEOHOCTEH;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS

CHOCOOHOCTBIO K 3MOLMOHAJIBHOMY M 3CTETUYECKOMY BOCHPUATHIO MaTeMaTHYeCKMX OOBEKTOB, 3ajlau, PELIeHHH, paccyXIeHHH,
YMEHHIO BUAETh MaTeMaTHUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHOCTEH HAYYHOIO NMO3HAHUSA:

OpHUEHTAIMeH B AEATEIbHOCTH HAa COBPEMEHHYIO CUCTEMY HAayUYHBIX MTPEACTaBICHHH 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTH YellOBeKa,
IPUPOIBI M O0IECTBA, TOHUMAaHHEM MaTEeMaTHUECKOM HayKH KakK cepbl YEIIOBEUECKON NesTeTbHOCTH, ITAOB €€ pa3BUTH U 3HAYMMOCTH IS
pa3BUTHS LUBWINM3ALMH, OBJAJCHHUEM S3bIKOM MaTEeMaTHKH M MaTeMaTHYeCKON KyJIbTYypoW Kak CpeJCTBOM IO3HAHHS MHUpPa, OBJAJCHHEM
HaBbIKaMU HCCIIE0BATEIBCKOM IeATENbHOCTH;

6) puznueckoro BocnuTaHus, GopMHPOBAHUA KYJIbTYPBbI 310POBbSI H SMOLHMOHAJIBHOI0 0JIArONOTyYHsI:

TOTOBHOCTBIO NPHUMEHATh MaTeMaTHYeCKHe 3HAHHUS B WHTEpEcax CBOETO 3/I0POBbs, BEICHHS 3J0POBOTO 00pa3a XHM3HMU (370pOBOE
nuTaHue, cOaJaHCUPOBAHHBIA PEXXUM 3aHATHI U OTHbIXa, perysspHas gu3nudeckas akKTUBHOCTH), C(POPMHUPOBAHHOCTHIO HaBBbIKa pediiekcuu,
MpU3HAHHEM CBOETO MpaBa Ha OLIMOKY U TaKOT'0 )K€ IpaBa JIpyroro 4eJI0BeKa;



7) 3K0J10TH4€eCKOr0 BOCIIUTAHHUS:

OpUEHTAlIMe Ha NPUMEHEHHWE MAaTEMaTUYECKUX 3HAHUW [UIs pEIIeHUs] 3a7ad B OOJIACTH COXPAHHOCTU OKPYKAIOIIEH Cpelibl,
TUTAHUPOBAHMS TOCTYIIKOB M OIIGHKH WX BO3MOXKHBIX TIOCICICTBUN JJIsi OKPYXKAIOMIEH Cpelbl, OCO3HAHHMEM TJI00AJBHOTO XapakTepa
9KOJIOTMYECKHUX MPOoOJIeM U IMyTeil UX pelIeHUs;

8) apanTanumM K U3MEHSIIOMUMCH YCIOBHSAM COIMAIBLHON U PUPOJIHOM Cpeabl:

TOTOBHOCTHHO K IIGIZCTBHSIM B YCIIOBUAX HeOHpeHeHéHHOCTI/I, MOBBINICHUIO YPOBHA CBOCH KOMIICTEHTHOCTH qepe3 MPAKTUYCCKYIO
ACATCIIBHOCTE, B TOM YHUCJIC YMCHUC YUUTHCA Y APYIHUX JIIOI[GP'I, npno6peTaTb B COBMECTHOH JACATCIIbHOCTH HOBBIC 3HaHUs, HABBIKHM H
KOMIETEHIIMH U3 OIBITA APYTHUX;

HEO00X0UMOCThIO B ()OPMUPOBAHUU HOBBIX 3HAHUH, (HOPMYIUPOBATh UACH, MOHATHUS, TUIIOTE3bl 00 00BEKTaX U SBJICHUSAX, B TOM YHUCIIE
PaHEC HCU3BCCTHLIX, OCO3HABATH IIe(bI/IIII/ITI)I CcOOCTBEHHBIX 3HAHUH U KOMHGTGHTHOCTGI;'I, IJIaHUPOBATh CcBOE Pa3sBUTHC,

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYallMI0, BOCIHPUHMMATh CTPECCOBYIO CUTYyallMI0 KaK BbI30B, TPeOYyIOIIMUHA KOHTpMED,
KOPPEKTUPOBATh MPUHUMAEMBbIE PEIICHUS U ACHCTBUS, (POPMYIHPOBATH U OLIECHUBATh PUCKU U MOCIEACTBHS, (POPMHUPOBATH OIBIT.

METANPEJMETHBIE PE3YJIbTATHI

B pe3synbrare OCBOEHHS MNporpaMMbl MO MaTeMaTHKE HAa YpPOBHE OCHOBHOIO oOOIIero oOpa3oBaHHs y oOydaromierocs OynayT
c(OpMHpOBaHbI MeTalpeJMeTHbIe Pe3yJbTaThl, XapaKTEPU3YIOIIMECS OBJaJE€HHEM YHHBEPCAJIbHBIMU I[O3HABATENbHBIMU JEHCTBUSAMY,
YHHUBEPCATbHBIMH KOMMYHHKATUBHBIMU JICHCTBUSIMH U YHUBEPCATBHBIMU PETYIISITUBHBIMU JCHCTBUSMH.

Ilo3naBaTe/ibHBbIC YHMBeEPCAIbHbIE Y4eOHbIe NeHCTBUS
ba3oBble Jornueckne aeicTBUs:

BBISABJIAATE U XapaKTepI/ISOBaTI) CyHIeCTBeHHI)IG HpI/I3HaKI/I MATEMATHUUYCCKUX O6”I)€KTOB, HOH?[TI/II\/JI, OTHOHIGHI/Iﬁ Memny IIOHATUSAMU,
dbopMyIUpOBaTh OMpEAeNICHUs TTOHSATUH, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIacCCHU(UKAIINKN, OCHOBAHUS Jisi 000OIIECHUS U CpaBHEHHUS,
KPUTEPUHU TPOBOJAMMOTO aHAJIN3;

BOCTIPUHUMATh, GOPMYIMPOBATh U MPEOOPa30BHIBATh CYKICHUS: YTBEPAUTEIbHBIE U OTPUIIATENbHEIE, €IUHUYHBIE, YACTHBIC U 00IIHe,
YCJIOBHBIE;

BBIABIIAATHD MATCMATHUUYCCKHEC SaKOHOMepHOCTI/I, B3aMMOCBSI3HU U HpOTHBOpeqHSI B (1)aKTaX, JaHHBIX, Ha6J'IIO,HeHI/I$IX nu YTBep)K)IeHI/IHX,
npeayaraTb KpUTEPHUU IS BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUHIA;

JIeTIaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, IEIYKTUBHBIX U UHAYKTUBHBIX YMO3aKIFOUEHNN, YMO3AKIIFOUEHUH 110 aHAJIOTHUH;



pa3dupath 10Ka3aTelbCTBA MAaTEMATUYECKUX YTBEPKACHUN (IIPsIMbIE U OT MPOTHUBHOIO), MPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeIbCTBA
MaTeMaTHYeCKuX (HaKTOB, BHICTpAUBATh apPryMEHTAIMIO, MPUBOAWTH MPUMEPHI U KOHTPIPUMEPHI, MPUMEHSAThH METOJI MaTeMaTHYeCKON
WHAYKIAHA, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BbIOMpaTh CI0c00 perieHust yueOHol 3a1aun (CpaBHUBATh HECKOJIBKO BApUAHTOB PELICHMs], BBIOMPAaTh HanboJee MOAXOIIHNMA ¢ yUEToM
CaMOCTOSITENILHO BBIJICJIEHHBIX KPUTEPUEB).
Ba3oBble uccienoBarejibCcKue 1eCTBUS:
UCIIOJIb30BaTh BOIPOCHI KaK HCCIICOBATEIBCKUNM HWHCTPYMEHT IO3HaHUS, (HOPMYIHpPOBATH BOMPOCH, (PUKCUPYIONIUNE TMPOTHBOPEUHE,
po0iieMy, CaMOCTOSITEIbHO YCTaHABIUBATh HICKOMOE H JJaHHOE, (DOPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO TO3HIIMIO, MHEHUE;
OPOBOAWTH IO CAMOCTOATEIBHO COCTABIEHHOMY IUIAHY OJKCHEPUMEHT, HCCIEJOBaHWE II0 YCTAaHOBIEHHIO OCOOCHHOCTEMH
MaTEeMaTU4YeCKOro 00ObEKTa, 3aBUCUMOCTEN 00BEKTOB MEXIY COOOM;
CaMOCTOSITEIILHO (OPMYIIUPOBATH 000OIIEHUS U BBIBOABI 110 Pe3yJibTaTaM MPOBEACHHOTO HAOIIOICHUS, HCCIICIOBAHUS, SKCIICPUMEHTA,
OILICHUBATh JOCTOBEPHOCTH MOJTYUYEHHBIX PE3YJILTATOB, BHIBOJOB U 00OOIICHMIA;
MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHUE MPOIlecca, a TAK)KE BHLABUTATh MPEINONIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIOBHSIX.
Pa6ora ¢ undopmanmeii:
BBISBJISITh HEJIOCTATOYHOCTh U M30BITOYHOCTH HHPOPMAITIH, TAaHHBIX, HEOOXOIUMBIX JIJISl PEIICHUS 3a/1a4H;
BBIOHpaTh, aHATU3UPOBAThH, CHCTEMAaTU3UPOBATh U HHTEPIIPETHPOBATH HHPOPMAIIHIO pa3TIUYHBIX BUJIOB M JOPM MPEACTABICHUS;
BbIOUpaTh GopMy TMpencTaBieHus] HHPOpPMAIMK U WILTIOCTPUPOBATh pellaeMble 3a/1a4yil CXeMaMu, TuarpaMMaMu, HHON rpauKoil u ux
KOMOWHAIIASIMHU;
OIICHUBATh HAJEKHOCTh HH(POPMAIIHH 110 KPUTEPHSM, MPEITTIOKEHHBIM WITH C(HOPMYITUPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMmyHuKkaTHBHBIE YHHBepcaabHbIe YyueOHbIe e CTBHUS:

BOCIIpUHUMATh U q)OpMYJ'II/IpOBaTB CYXKIACHUA B COOTBETCTBHUU C YCIIOBUAMH U LCIIAMUA O6HI€HI/I$I, ACHO, TOYHO, 'PAMOTHO BbIpaXaTb CBOIO
TOYKY 3pCHUA B YCTHBIX U TIMCBbMCHHBIX TCKCTAaX, AaBATh IMMOSACHCHUA 110 XO0AY PCHICHUA 3a1a4i, KOMMCHTHPOBAThH HOqueHHBIﬁ pE3ybTaT,

B XoA€ OOCYyXJeHHUsS 3aJaBaTb BOMPOCHI MO CYHIECTBY OOCYXKIaeMOW TeMbI, MPOOJIEMBbI, peliaeMoil 3aJadyd, BbICKA3bIBaTh HJIEH,
HAIlCJICHHbIE HA TIOUCK PEIICHUs, COMOCTABISATh CBOU CYXKICHHS C CYXKICHHSIMH JPYTHMX YYACTHHKOB UANOra, OOHAPYXUBATh pazIu4he U
CXOJZICTBO TIO3UINH, B KOPPEKTHOU (hopMe (OpMYyJIMPOBATH Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

MMPEACTABJIATE PE3YJIbTATHI PECIICHUA 3aa4U, SOKCIICPUMECHTA, UCCIICIOBAHUS, IIPOCKTA, CAMOCTOATCIIBHO BBI6I/IpaTB (1)OpMaT BBICTYIIJICHUSA
¢ y4€TOoM 3a7a4 Mpe3eHTAINH U OCOOCHHOCTEN ayJUTOPHH;

MOHUMATh M HCIOJIb30BaTh MPEUMYINECTBA KOMAHIHOW U WHAWBHUIYaTbHOW PabOTHI MPU PENICHUH YYEOHBIX MaTeMAaTUYECKUX 3ajad,
IMPUHHUMATh LCJIb COBMECTHOU ACATCIIBHOCTH, IJIAHUPOBATh OpTraHU3alluIO COBMECTHOU pa60TLI, pacnpeacisiTb BUAbL pa60T, J0roBapuBaTbCA,
00CcyX)aaTh POIIECC U PEe3yJIbTaT pabOThI, 00001IaTh MHEHHS HECKOJIBKUX JIFOJICH;



y4acTBOBaTh B TPYMIOBBIX (opMax paboThl (0OCYkJIeHHUS, OOMEH MHEHHUH, «MO3TOBbIE IITYPMbD» M HUHBIC); BBIIOJIHATH CBOIO YacTb
paboThl U KOOPIAMHUPOBATh CBOM JEHCTBUS C APYTMMHU 4YJ€HAMH KOMaHIbl, OLIEHUBATh KAaue€CTBO pe3ysibTaTa M KaueCTBO CBOEr0 BKJIaJa B
OOIIMI pe3ynbTaT 10 KpUTEpHUsiM, cHOpMYyITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe yHHBepPcaJbHbIe yUeOHbIE 1eliCTBHS
CamoopraHu3zanusi:
BBISIBJISITH MPOOJIEMBI JJISI PEIICHUS B dKU3HEHHBIX M YICOHBIX CUTYaIUSX, OPHCHTUPOBATHCS B PA3IMYHBIX MOAX0/aX MPUHATHS PEIICHUN
(MHIUBUIYaTbHOE, TPYMIIOBOE);
CaMOCTOSITENIbHO COCTABJIATH IUIAH, AJITOPUTM peIlIeHusl 3a7aud (UM €ro 4acTh), BBIOMpPATh Croco0 peuieHus ¢ y4ETOM UMEIOIINXCS
pecypcoB 1 COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh M KOPPEKTHUPOBATH BAPUAHTHI PEIICHUI ¢ yIETOM HOBOM HH(OPMAIIHH.
CaMOKOHTPOJIb, IMOIHOHAILHBII HHTELJIEKT:
BJIQJIETh CIOcO0aMU CaMOMPOBEPKH, CAMOKOHTPOJIS IMpollecca M pe3ysbTaTa PelIeHUs MaTeMaTH4eCKOW 3aJadd, CaMOMOTHBALlUU U
pedaekcuu;
MPEIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH MPH PEHICHUM 3a]a4d, BHOCUTh KOPPEKTHUBHI B JIEATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENTLCTB, HAMIEHHBIX OIMTUOOK, BEISIBJICHHBIX TPYIHOCTEH;
OIICHUBATh COOTBETCTBUE pE3yJibTaTa JEATEIbHOCTH IMOCTABICHHOW WENM U YCIOBUSAM, OOBICHITH MPHUMHBI JOCTHIKCHUS WU
HEJOCTH)KCHHUS 1IEJTH, HaXOAUTh OMIMOKY, 1aBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY;
BBIPAXXaTh SMOIUH IPU U3YYECHUN MATEMATUIECKUX 00BbEKTOB U ()aKTOB, 1aBaTh YMOIMOHAIBHYIO OIICHKY PEIICHUS 3aa4u.

IMPEAMETHBIE PE3YJIBTATbBI

K xoniry o0yuenus B 7 kj1acce 00y4aromuics MOJyYUT CIEAYIONIINUE TPEAMETHBIC PE3YIbTaThI:

PacnioznaBath u3ydeHHble reoMeTpuueckrue (GUryphl, OMPEIENATh UX B3aUMHOE PACIONIOKEHHE, N300pakaTh reoMeTpuyeckue QUrypsl,
BBITIOJIHSATh YEPTEXH IO YCIOBHUIO 3a7aud. M3MepaTh nuHENHbIe U YIJIOBblE BENMYMHBI. Pemarh 3ajaun Ha BBIUMCIEHUE JJIMH OTPE3KOB U
BEJIMYMH YTJIOB.

JlenaTh NPUKUAKY U OLIEHKY JJMHEWHBIX U YTJIIOBBIX BETUYHH MPEAMETOB B PEATbHOM KU3HU, Pa3MEPOB MPUPOIHBIX 00beKTOB. Paznnyars
pPa3MEPEI 3TUX 00BEKTOB MO MOPAAKY BEIIMYMUHBI.

CTpouTh 4epTex u K FT€OMETPUUECKUM 3a]a4aM.

[Tonb30BaThCsl MPU3HAKAMH PAaBEHCTBA TPEYTOJBHUKOB, HCIOIB30BaTh MPU3HAKH M CBOWCTBA PAaBHOOEIPEHHBIX TPEYTrOJIHHUKOB MPH
pelleHny 3ajay.

[IpoBOIUTH TOTUYECKHE PACCYKICHHSI C UCTIOIB30BAHIEM T'€OMETPHUECKUX TEOPEM.



[Tonb30BaThcs NpU3HAKAMH PABEHCTBA MPSMOYTOJbHBIX TPEYTOJbHUKOB, CBONCTBOM MEAMAHbI, IPOBEIEHHOW K TUIOTEHY3€
MPSIMOYTOJIHOTO TPEYTOJIbHUKA, B PEIICHUU T€OMETPUUECKUX 3a]1a4.

OnpenensTh MapauieTbHOCTh MPSIMBIX C IIOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT ¢ HUMU ceKyias. OnpenensaTh mapauieIbHOCTh MPSIMBIX C
IIOMOIUIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJTHOM MPSAMOM 10 TOYEK JPYTror MPSIMOM.

Pemate 3amaun Ha KiaeT4aToi Oymare.

[IpoBOIUTH BBIYUCICHUSI U HAXOJIUTh YHCIIOBbIE M OYKBEHHBIC 3HAUCHUS YIJIOB B T€OMETPUUYECKUX 3aJa4aX C UCIOJIb30BAHUEM CYMMBI
VTJIOB TPEYTOJILHUKOB M MHOTOYTOJILHUKOB, CBOMCTB YIJIOB, 00pa30BaHHBIX MPH MEPECEUCHUU ABYX NMapaUIeIbHBIX MPSIMBIX CeKyIlei. Pemats
MPAKTUYECKHE 3a/1a4l Ha HAXO0XK/ICHUE YTJIOB.

Brnanets nonsituem reomerpuueckoro mecra Touek (I'MT). Omnpenensite OUCCEKTPUCY yIa U CEPEAUHHBIN MEPIICHIUKYIIAP K OTPE3KY
KaK reoMerpudeckue mecra Touek. [lomp3oBarbest monsTHEM reomerpudeckoro mecta touek (I'MT) mpu mokazareiabCTBE T€OMETPUUYECKUX
YTBEPKICHHUM U MPU PEIICHUH 3a/1a4.

@opMyIMpPOBATH OMNPEIEICHUSI OKPYKHOCTH M Kpyra, XOpAbl U JAMAMETPa OKPYKHOCTH, YBEPEHHO BJIA/JE€Thb UX CBOMCTBAMH. YMETh
JIOKa3bIBaTh U MIPUMEHSTh 3TU CBOMCTBA MPH PEIICHUH 3a]1au.

Braneth moHsATHEM ONMMCAHHOW OKOJIO TPEYTOJbHUKA OKPYKHOCTH, YMETh HaXOIUTh €€ IeHTp. JloKa3pIBaTh U MCIIOJIL30BaTh (DAKTHI O
TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYrOJIbHUKA IMEPECEKAIOTCS B OJHOW TOYKE, MU O TOM, YTO CEPEIUHHBIC MEPHEHIAUKYISIPHI K CTOpOHAM
TPEYroJIbHUKA MIEPECEKAOTCS B OJHOU TOYKE.

Brnagere mnoHATHEM KacaTeNbHOM K OKPYKHOCTH, IIOJIb30BaThCS TEOPEMOM O NEPHEHAMKYISIPHOCTH KacaTelbHOM M paauyca,
MPOBEAEHHOTO K TOUKE KacaHusl. [loka3pIBaTh PaBEHCTBO OTPE3KOB KACATEIBHBIX K OKPY>KHOCTH, IPOBEIEHHBIX U3 OJTHON TOUKH, U IPUMEHSTH
ATO B PEUICHUU TEOMETPUUYECKUX 3a]1ad.

Jloka3bIBaTh ¥ MPUMEHSTh MPOCTEHIIINE TEOMETPUUECKUE HEPABEHCTBA, TOHUMATh UX MPAKTUYECKUN CMBICIL.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE TTOCTPOEHUS C TOMOILBIO LIUPKYJIA U TUHEHKH.

K xonity 00yuenus B 8 ki1acce 00y4aromuics MogyduT CIeAYIONIINUe MPEAMETHBIC PE3YIbTaThI:

Pacnio3naBaTth OCHOBHBIE BHJIbI UYETHIPEXYTOIBHUKOB, UX 3JEMEHTHI, MOJIb30BAThCSI WX CBOMCTBAMHU NPHU PEHICHUH T€OMETPUUECKHX
3aa4. Paznuyare npu3Haky W CBOMCTBA MapaiienorpaMmma, poMoa 1 mpsiMOyTOJIbHHKA, TOKA3bIBaTh UX U YBEPEHHO MPUMEHSTH MPU PEIICHUN
T€OMETPUUYECKHX 3a/1a4.

Hcnonb30BaTh CBOWCTBA TOYKH MEPECEUCHUS MEMAH TPEYToJbHUKA (IIEHTPA MAcC) B PEIICHUH 3a/ad.

Bnaners moHsiTMeM cpenHEW JIMHUM TPEYTOJIbHUKA M TpamneluH, NPUMEHSITh MUX CBOMCTBA IMpU PEHIEHUH T'€OMETPUUYECKHUX 3a/ad.
Hcnonb3oBate Teopemy Pajeca 1 TeOpeMy O IPOMOPIUOHAIBHBIX OTPE3KaX, MPUMEHATh UX ISl pELICHUs] TPAKTUYECKHUX 3a/1ay.

Pacno3naBaTh IIeHTpaIbHO-CUMMETPUYHbIE (QUTYPBI M UCIIOJIb30BATh X CBOMCTBA MPU PELIEHUH 3a4a4.

10



Bragets mOHATHSAMU TOIOOHMS TPEYTOJbHUKOB, KO3(HUIIMEHTa MOJ00MS, COOTBETCTBEHHBIX 3JIEMEHTOB IMOJOOHBIX TPEYrOJbHHUKOB.
Hmetp mpexacraBieHue o mpeobpa3oBaHuu mopolusi U o mopoOHbIX ¢urypax. [lonmp3oBaTbes mpu3HAKaMU MONOOUS TPEYTOJBHUKOB IpPU
pEIICHUH TEOMETPUYECKUX 3ajad. Jloka3plBaTh W MPUMEHATH OTHOIICHHUS MPOMOPLHMOHATLHOCTH B MPSMOYTOJIBHBIX TPEYroJbHUKAX.
[TpumeHsaTh mogo0re B MPAKTUYECKUX 3a71a4ax.

BBIBOIUTE M MCIOJIB30BaTh MpOCTEiIKe (HOPMYJIIbI U IO TPEYTroIbHUKA, TapajljieiorpaMMa, poMOa U Tpaneruu. BeraucisaTh
(pa3mTUYHBIMU CTIOCOOAMH) TUTOIIA (b TPEYTOJIBHUKA U TUIOIIA I MHOTOYTOIBHBIX GUTYD (MTOJIB3YSACH, T/Ie HEOOX0IUMO, KALKYJISITOPOM). 3HAThH
OTHOINICHHE TUIONIAIeH TOJOOHBIX (GPUTYP B IPUMEHSTH P pelicHuH 3a1a4. [[pUMEeHSTh MOTyYeHHBIE YMEHUS B IPAKTHYECKUX 3aa9aXx.

[Tonb3oBatbes Teopemoii [ludaropa mist pemieHuss TeOMETPUYECKUX U MpakTUdeckux 3anady. CTpouTh MaTeMaTUYeCKyr0 MOJENb B
MPaKTUYECKUX 3a/1a4aX, CAMOCTOSTENBHO JI€JaTh YEPTEK U HAXOUTh COOTBETCTBYIOIIUE IJIUHBI.

Bnagerp moHATHEM BINHCAHHOTO M LEHTPAIBHOrO Yrja, yria MEXIy KacaTelIbHOM M XOPAOW, ONMMCAHHOM M BIHCAHHOM OKPY>KHOCTH
TPEYTOJIbHUKA U YETHIPEXYTOJIbHUKA, TPUMEHSITh UX CBOWCTBA MPU PEIICHUH 3a/1a4.

[IpuMeHATh TMONy4YEHHbIE 3HAHUSA HA NPAKTUKE — CTPOUTh MATEMATHUYECKHE MOJEIM MJs 3a/ad peajbHON >KM3HU U HPOBOIUTH
COOTBETCTBYIOIINE BBIUMCIICHHS C IPUMEHEHHEM MOI00Us U TPUTOHOMETpUH (TIOJIB3YSCh, i€ HEOOX0IMMO, KaIbKYISTOPOM).

K koHiy o0y4enus B 9 kjacce 00y4yaromuics MOIYYUT CIEAYIONINE TPEAMETHBIC pe3yIbTaThI:

3HaTh TPUTOHOMETPUYECKHE (PYHKLIUU OCTPBIX YIJIOB, YMEThb HAaXOJIUTh C UX IMOMOUIbIO PA3JIUYHBIE 3JEMEHTHI MPSMOYTOJBLHOTO
TPEYTOJIbHUKA («pELIeHHE NMPSMOYTOJBHBIX TPEyrojdbHUKOB»). HaxoauTh (C MOMOINBIO KaJIbKYJISATOpA) AJUHBI U YIJbl JUIS HETAOJIMYHBIX
3HA4YCHUM.

[Tonb30BaTbes (GopmyiamMu HPUBEAEHUS M OCHOBHBIM TPUTOHOMETPHUYECKHM TOXAECTBOM Ui HAXOXKICHHS COOTHOUIEHHH MEXIY
TPUTOHOMETPUYECKUMHU BEITNYUHAMU.

Jloka3bIBaTh TEOPEMY CHHYCOB M TEOPEMY KOCHHYCOB, NPUMEHATH HMX M HAXO0XKICHHUS DPa3IUYHBIX DJJIEMEHTOB TPEYTOJIbHUKA
(«peleHue TPEyroJbHUKOBY ), TP PEIICHUH TeOMeTpUUYeCcKuX 3a1a4. [I[puMeHsaTh NoayyeHHbIe 3HaHUS IPU PEILICHUHU MPAKTUYECKUX 3a/1a4.

[IpyuMeHsSTh TPUTOHOMETPUIO B 3ajladaX Ha HAXOXJACHHWE IUIONIA/M, BBIBOAUTH W BJAJI€Th TPUTOHOMETPUUECKUMH (opMmynamu Ui
IUIOINAAM TPEYrojbHMKA, MapajuiesorpamMma, pom0a, TpameluH, BBIBOAUTH M MPUMEHATH (opmyiny l'epoHa u dopmyny ais IUIOMIAIH
BBIITYKJIOTO YETBIPEXYTOJIbHUKA.

HMeTp npeacTaBiaeHUue O TOMOTETHH, TPUMEHSTD B MPAKTHYECKUX CUTYaLUsX.

Hcnons3oBatk Teopemsl UeBsl 1 MeHenas Ipu peleHny 3a/1ay.

Hcnonp30BaTh TEOPEMBI O BIIMCAHHBIX yIJlaX, YIJIax MEXIy XOpAaMH (CEKYLIMMH) U yIile MEX1y KacaTelbHONW U XOPJI0i NpH pelIeHUH
FeOMETPUUYECKHX 3a1ad. JIOKa3bIBaTh U IPUMEHATH TEOPEMBI O IIPOU3BEACHUN OTPE3KOB XOP, O IPOU3BEIECHUH OTPE3KOB CEKYIIUX, O KBaApaTe
KaCaTeIbHOU.
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Brnaners moHATHEM KOOpIMHAT HAa IUIOCKOCTH, paboOTaTh C ypaBHEHHEM IPSIMOW Ha IUIOCKOCTH. BraneTp MOHATHUSMH YIJIOBOTO
K03 dureHTa u CBOOOAHOTO WieHa, TOHUMATh X TEOMETPUYECKHI CMBICT U CBSA3b YIJIOBOTO KOA((UIMEHTA C BO3pACTAHUEM U YObIBAaHHEM
AMHEeHHOW (YHKIMHM. YMETh pemarb METOJOM KOOpPAMHAT 33JayH, CBS3aHHbIC C MapauICNbHOCTBIO M MEPIEHAMKYISPHOCTHIO HPSMBIX,
nepecedeHreM IPSMbIX, HAX0KICHUEM TOUYEK IepecedeHus..

BeiBomuTh M BianeTh ypaBHEHHEM OKPY)KHOCTH. VICIONB30BaTh METOA KOOPIMHAT IJISI HAXOXICHUS MEPECeYCHUI OKPY)KHOCTEH M
npsaMbeiX. Braners ¢opmynamm paccTossHMS OT TOYKM J0 NPSAMOM, IUIOIIAAM MapajuieliorpaMMma B KOOpPAMHATaX, MMETh IOHATHE 00
OpPUEHTHPOBAHHOHN TuTOmaAn. I[loib30BaThCsI METONOM KOOPAMHAT HA IUIOCKOCTH, NPHUMEHSATh €ro MpHU pEIIeHHH TEeOMETPUYECKHX U
NpakTHYeCKHX 3a1a4. [IpuMeHaTs MeTO] KOOPAMHAT B MPAKTUKO-OPHEHTHPOBAHHBIX T€OMETPHUYECKHX 3aJadax.

Brnaners monstTueM BekTOpa. YMEThb CKJIa/blBaTh W BBIYMTATh BEKTOPbI, YMHOXAaTh HA YUCIIO, BJIAJAETh IPAaBUIAMU TPEYToJbHHUKA U
napajenorpaMma. Biazgerh NpakTHYeCKMMH HWHTEPIPETAlUsSMH BEKTOPOB. YBEPEHHO IOJBH30BATHCS KOOpIMHATAMHU BEKTOpa. BranmeTs
CJIO)KEHUEM U BBIYMUTAHUEM BEKTOPOB, YMHO)KEHHEM BEKTOpPA Ha YKMCIIO B KOOPAWHATAX.

HNmets mpencraBienue o Oaszuce (Ha 1uiockocTH). PackmanpiBaTe BEKTOpHI 1Mo Oasucy. PackmanpBaTe BEKTOPHI CHIJI C TIOMOIIBIO
NPOEUUPOBAHUS U TPUTOHOMETPHUECKUX COOTHOIIECHUH. [IpUMEHATH MoTydeHHbIE 3HAHUS B IPOCTEHIINX (PU3NYeCKUX 3a/1auax.

Brnasers MOHATHEM CKaJISIPHOTO IMPOU3BEICHUS BEKTOPOB, MOHMMATh €T0 T'€OMETPHUYECKHUN CMBICI M YBEPEHHO IIOJIb30BaThCSl €r0
BBIPQ)KEHUEM B JICKAPTOBBIX KOOPAMHATAX. 3HATh AUCTPUOYTUBHOCTH CKAISIPHOTO MPOU3BEICHHS U €T0 CBSA3b C MpoenupoBaHueM. [IpuMeHsITh
CKaJIIpHOE TPOM3BE/IEHUE BEKTOPOB JJIs1 HAXOXKIECHUS JJIMH U YIIIOB. Pemars reoMeTpruecKue 3a/1aui ¢ IOMOIIbIO CKAIIPHOTO MPOU3BEICHUSL.
Hcnonb30BaTh CKaJIipHOE MTPOU3BECHHE BEKTOPOB B alIreOpandeckuX U PU3MUECKUX 3ajayax.

Brnagers MOHATHAMH TPAaBHIBHOTO MHOTOYTOJBHUKA, JUIMHBI OKPY>KHOCTH, JJIMHBI TYTH OKPY)KHOCTH WM paHMaHHOW MeEpHl yria,
BBIYUCIIATH IJIOMIAIb KpyTa U ero yacteil. [lornMats cMbica yucia 7. [[puMeHaTh MOoJTy4eHHbIe YMEHHSI MIPH PEUICHUN TPAKTHUYECKUX 3ajad.
3HaTh UCTOPUYECKUE CBEJICHHS 00 M3MEPEHUH JUTMHBI OKPY>KHOCTHU U IIJIOIIAIN KpyTa.

Hmets mpencraBieHue o Mpeodpa3oBaHUM MIIOCKOCTH, O ABMKEHHMIX. HaxoIuTh ocu, HEHTPBl CUMMETPUM (QUTyp, LIEHTPHI TOBOPOTA,
HAXOJUTh KOMITO3HIIMU TPOCTEHINX Mpeodpa3oBanuii. [[pUMeHsATh NBUKESHHUS TUIOCKOCTH TIPH PEIIEHUH TEOMETPUIECKUX 3a/1a.

[IpuMeHSATh TOJMYYCHHBIC 3HAHWS Ha TMPAKTUKE — CTPOWTh MaTeMaTW4YeCKHe MOJENW JUIS 3ajad pealbHOW JKW3HW M TPOBOJHUTH
COOTBETCTBYIOIIHME BBIYHUCIICHUS C IPUMEHEHUEM MIOJI00MS M TPUTOHOMETPUYECKUX (PYHKIHH (TTOJB3YSCh, I/Ie HE0O0X0IUMO, KAITbKYIISTOPOM).
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TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
Kosaun4vecTBO 4acoB DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Komrpomsusre  Mparrmscckume (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI pecypenr
Hauana reomerpuu. [Ipocreiimme
1 reoMeTpruecKue (pUrypsl 1 UX CBOICTBA. 28 1
W3mepenne reoMeTpudecKiX BEINIHH
2 TpeyronbHUKH 19 1
3 [TapannensHocTs. CyMMa yriioB 15 1
MHOTOYTOJIbHUKA
[IpsiMoyronbHBIE TPEYTONBHUKU
5 ['eomeTpuueckue HepaBEeHCTBA 1
OxpyxHOCTb. 'eoMeTpuyeckue mecta
6 Touek. [TocTpoeHus ¢ MOMOIIBIO TUPKYIIS 18 1
W JINHEHKN
7 HOBTOPGHI/IG, 0000I11IeHNEe, CUCTEMATH3AINS 10 1
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uudpoBbie
Ne /i P Konrpouabusie IIpakTHueckue (mpp )
NMpOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
YeThIpEXyTrobHUKU 22
[Tomo6ue 16
3 [Tnomans 16
4 Teopema ITudaropa u Hauana 18 1
TPUTOHOMETPUHU
5 VYTibl U 4eThIPEXYTONBHUKH, CBSI3aHHBIC C 20 1
OKPY>KHOCTBIO
5 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 10 1
3HAaHUHU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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9 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne /i P Konrpoabnbie IIpakTHueckue (mpp )
MPOrpaMMbl Bcero o0pa3oBaTesIbHbIE
padoThI padoThI
pecypchl
1 Pemenue TpeyrobHUKOB 22 1
2 [Tomo6ue TpeyroasHUKOB 12 1
3 Meroxa KkoopAauHAT 10 1
4 BexTopsl 20 1
5 JlivHa OKPYKHOCTH | IJIOLIA/Ib KpyTa 16 1
6 JIBMOKEHUS IITIOCKOCTH 10
7 [ToBTOpEHME, 0606LHCHI:IG, 12 1
CUCTeMAaTH3aIHsl 3HAHHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
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