


HOACHUTEJIBHASA 3AIINCKA

I'eoMeTpust kak OIMH U3 OCHOBHBIX PA3JEJOB LIKOJBHON MAaTE€MaTHUKH, UMEIOIIUN CBOEH
Lenpl0  00ecrednTh H3ydeHHe CBOWCTB W pa3MepoB (QUIYyp, WX OTHOLICHWH W B3aUMHOE
PACIIONIOXKEHNE, OMMPAETCS Ha JIOTMYECKYIO, JOKA3aTeNbHYI JIMHUIO. LIeHHOCTh M3ydeHUus
reOMETPUHU Ha YPOBHE OCHOBHOTO 001Iero o0pa3oBaHus 3aKJIIOUAETCS] B TOM, YTO O0y4YarOITUICs
YUUTCSI TPOBOAUTH JOKA3aTENIbHBIE PACCY)XKOEHHs, CTPOUTH JIOTHUECKHE YMO3AKIIOUEHHUS,
NOKa3bIBaTh WCTUHHBIC YTBEPXKACHHUS W CTPOUTH KOHTPIPUMEPBI K JIOKHBIM, MPOBOIUTH
PacCy’KAEHUsI «OT MPOTUBHOTOY», OTIMYATh CBOMCTBA OT MPHU3HAKOB, POpMyITHUpOBaTh OOpaTHbIE
yrBepkaeHns. Ocoboe 3HaueHHE NOKa3aTeNbHAs JIMHHUS UMEET IUJIA YIUIyOJIEHHOTO H3y4YeHHs
MaTEMaTHKH.

Lenpro N3yueHusi TEOMETPUH SIBIIIETCS] HCIIOJb30BAHME €€ KaK MHCTPYMEHTA MPH PEIleHIN
KaK MaTeMaTHYeCKHX, TaK M MPAKTHYECKUX 3a/1a4, BCTPEHAIOLINXCS B PEATbHOW JKU3HU.
OOGyuarommiicsi TOJMKEH HAyYUTHCS ONPEIENATh FTeOMETPHUECKYIO (PUTYpPY, ONMUCHIBATH CIOBAMHU
YePTEIK WIM PUCYHOK, HAWTH TUIOIIAAb 3€MEJIbHOTO yUaCTKa, PACCUUTBIBATH HEOOXOIUMYIO ITHHY
ONTOBOJIOKOHHOTO Kabenst wiau TpelyeMble pasMepbl rapaka [JIsi aBTOMOOWIS. DTOMY
COOTBETCTBYET BTOpPAsi, BBIYMCIUTENbHAS JIMHUS B U3yueHUU reomerpun. Ilpu permeHun 3amay
NPAKTUYECKOTO XapakTepa OOyYaroIUNACS YIUTCS CTPOUTh MaTEMATUYECKHE MOJENN PeabHbIX
JKU3HEHHBIX CHUTyalluli, TPOBOIWUTH BBIUUCICHHS M OLIEHUBATH AJEKBATHOCTH IOJyYEHHOTO
pe3yibraTa.

OcobeHHOCTh y4eOHOTO Kypca yriyOJEHHOTO U3yYEHUsI T€OMETPUH COCTOUT B TOM, YTO
o0yH4aromuecst He MPOCTO 3HAKOMSITCS C ONPENEIEHHBIMU NOHATHSIMU, a YBEPEHHO OBJIAZICBAIOT
umu. CyImecTByIOLIHE TEMbI MpOrpaMMbl 0a30BOrO Kypca IeOMETpUH H3Y4aroTcs Ha Ooinee
ryOOKOM ypoBHe, a oOydwaromiuecss NpPHOOPETAIOT YMEHHs, TMOMOTAIONIHE UM YBEPEHHO
NPUMEHSTh CBOU 3HAHUS HE TOJNIBKO B MaTEMATHKE, HO U B CMEXKHBIX MPEAMETaX, MPEXKIE BCETO
¢usnke u WHOOPMATHKE, a TAKXKE IOJB30BATHCS TMOJNYUYEHHBIMH 3HAHHUSMH TPU PELICHUH
NPAaKTUYECKUX 3aad.

CornacHo y4yeOHOMy TutaHy B 7-9 kjaccax H3y4aercss yriayOJN€HHBIH y4ueOHBIH Kypc
«['eomeTpusi», KOTOpBIA BKJIOUAET CIEAYIOLINE OCHOBHBIE pas3menbl coxepkanus: «Hawanma
reomerpum»,  «TpeyrompHukn», «OxpyxHOCTB»,  «YerbpéxyronpHukn», «llomoOuey,
«nemeHTbl Tpuronomerpumy, «llmomanm», a Ttakxe «Meron koopauHat», «BekTopbDy,
«IIpeobpazoBaHus MIOCKOCTHY.

Ha usyuenne yuebHOro kypca «I'eomerpusi» orsoaurcst 306 yacos: B 7 kiacce — 102 gaca
(3 gaca B Hepmento), B 8 kyacce — 102 4daca (3 yaca B Henmeno), B 9 kiacce — 102 gaca (3 gaca B
HEJIETTIO).



COAEP/KAHUE OBYUYEHUA
7 KJIIACC

Hauyana reomerpun

Hcropus BOSHUKHOBEHUS U pa3BuTUs reoMerpun. HauanpHble noHsATHus reomerpun. Touka,
npsiMasi, OTpe30K, yd. [TorsTne 06 akcuome, TeopemMe, TOKa3aTeIbCTBE, OMPEASICHHUH.

B3anMHOe pacnonokeHue TOYEK Ha MpsiMoil. M3MepeHue NIUHBI OTPE3Ka, PAaCCTOSHHE
MEXAY TOUKaAMU.

Ilonymnockocte u yroi. Bupgel yrios. M3smepenue BennuuH yriaos. BepTukanbHble u
CMexHble yribl. IlapannenbHble W NEePNEHOUKYJSPHBIE NpsiMble. PacCcTOsSHME OT TOYKH 1O
npsimoii. buccekTpuca yria.

Jlomanass. Buabl jomanbix. Jnuea < nomanoil.  MuoroyrosbHuku.  Ilepumerp
MHOrOyroibHuka. IIoHATHE O BBIMYKJIBIX U HEBBITYKJIBIX MHOIOYTOJIbHUKAX .

[TepBuuHBIE IPENCTABICHUS O PABEHCTBE (PUTYP, UX PACIIONOKEHUH, CHMMETPHH.

IIpocreiimue noctpoenusi. MTHCTpyMEHTBI T U3MEPEHHUI U MOCTPOCHU.

TpeyroibHuku

Buner TPEyTOJbHUKOB! OCTpPOYTOJIbHBIE, MPsIMOYTOJIbHBIE, TyIOYTOJIbHBIE,
paBHOOEpEHHBIE, PABHOCTOPOHHHUE. Menuana, OUCCeKTpUCa U BbICOTA TPEYTOJIbHUKA.

PasencTBo TpeyronpHukoB. IlepBbIli M BTOPOM NPU3HAKH PABEHCTBA TPEYTOJLHUKOB.
PaBHOOenpeHHBIE TPEYyrONIbLHUKKA U HX cBOicTBa. Ilpm3HaK paBHOOENPEHHOrO TPEYTOJNBbHUKA.
Tpertnii npusHaK paBEHCTBA TPEYTOJIbHUKOB.

CooTHoleHHs MeXIy CTOPOHAMH M yriaMmu TpeyrojpHuka. HepaBeHCTBO TpeyrojbHUKA.
HepaseHCcTBO 0O AJIMHE TIOMAHOM.

Cummerpuunbie ¢purypsl. OCHOBHBIE CBOWCTBA OCeBON cumMmeTpuH. Ilpumepbl cummerpun
B OKPY>KarOLIEeM MHUDE.

HMapananensHbie npsiMbie. CyMMa YIJIOB MHOTOYTOJIbHUKA

ITapannenbHOCTh NPsAMBIX, UCTOPUYECKHE CBEIEHHUs O mocTyiare EBknuma u o poau
Jlob6aueBCKOro B OTKPBITUH HEEBKJIHIOBOH reomerpuu. CBOHCTBA M MPH3HAKH MapajuIeIbHbBIX
npsimbix. CyMMa yriioB TpeyroibHuka. BHemHue yrisl TpeyrogpHuka. CyMMa BHYTPEHHUX YIJIOB
MHOT'OYTOJIbHUKA U CyMMa BHEIIHUX YIJIOB BBITYKJIONO MHOIOYTOJIbHHUKA.

IIpsimoyroJibHBIE TPEYTrOJIbHUKH

Ilpusnaku paBeHCTBAa NMPSIMOYTOJIBHBIX TPEYTOJBHUKOB. llepneHaukymisp M HakJIOHHAas.
CpolicTBO MeAMaHbl MNPSMOYIOJbHOTO  TPEYTOJbHMKA, MPOBEAEHHOW K  TUIIOTEHY3e.
IIpssMOyTrosbHBIN TPEYTONBbHUK C yIiIoM B 30°.

OxpyxHOCTH

IToHATHS OKPY>KHOCTU U Kpyra. DJ€MEHTbI OKPY>KHOCTU U Kpyra: LEHTp, paguyc, THaMeTp,
XOpJa, UX CBONCTBa. B3aumMHOe pacnosnoxeHne okpy>kHOCTU U npsiMoii. Kacarenpnas u cexkymas
K OKpYy>kHOCTH. OKPY’KHOCTb, BricaHHas B yrou. [Ipocreliiie nocTpoeHUsl C MOMOLIBIO LIUPKYJIS
Y JIMHEWKU.

I'eomeTpnueckue MmecTa To4eK

Ilonatne o0 reomerpuyeckoM Mmecte Todek. IIpuMepsl reOMEeTpU4YeCcKUX MeCT TO4YEK Ha
MJIOCKOCTH. buccekTpuca yria u CepeIuHHbINA NEPIEHAUKYIAP K OTPE3Ky Kak reOMEeTpUYeCKue
Mecta Touek. OnucaHHas OKPY)XKHOCTb TPEYroJibHUKA, €€ LEeHTp. MeToa reoMeTpuuecKux MecCT
TOYEK MPHU PELIEHUN F€OMETPUUYECKHX 3aa4.

IocTpoeHust ¢ NIOMOMIBIO HUPKYJISA H THHEHKH



Uctopuueckue cenenus. OOOCHOBaHMS MPOCTEHINNX IMOCTPOCHUH, STambl 33Ja4d Ha
MIOCTPOEHUS, PELICHHE 3a1a4 HA OCTPOEHUE LIUPKYJIEM U JIMHEHKOM.

8 KIIACC

YeTbIpEéXyroabHUKH

[MapanmnenorpamM, ero mnpu3HakKu M cBoHcTBa. I[IpsAMOyrompHHK, pomO, KBagpaTr, HX
NpU3HAaKu W cBoiicTBa. Tpameuusi. PaBHOOenpeHHast Tpameuusi, €€ CBOHCTBA W MpPU3HAKHU.
IIpsimoyronbHas Tpaneuus. CpenHss JUHUSA TParneuuu.

CpenHsst nUHUA TpeyroJibHUKAa. MeTon yABOEHUs MenuaHbl TpeyrojibHUKa. TeopeMa o
nepecedeHny MeaH TPeyrojJbHUKa.

Teopema daneca, TeopeMa O NPONOPLUMOHAIBHBIX OTpe3kax. Teopema BapunboHa nnst
MIPOU3BOJILHOIO YEThIPEXYTOJIbHUKA.

LleHTpaIbHO-CHMMETPUYHBIE (PUTYPHI.

IlonoOue

ITonobue TpeyroapHUKOB, Ko3hdumueHT mogodusi. [IpusHaku momoOust TPEeyroNbHUKOB.
[IpumeneHne mogoOus MpHU PeIeHUH FEOMETPUIECKUX U PAKTUYECKHX 3a1ad.

Inomann

IMonstne o mmomanu. CeoiictBa Tuomanedi reomerpudeckux ¢uryp. I[Ipocreitmmue
dopmysBl A TUIOIIAAM TPEYroJbHMUKA, Mapaienorpamma, pomdba um Tpanenmu. Ilnmomanu
nono0HbIX ¢puryp. OTHOIEHHUE MIIOIAeH TPEyrOJbHUKOB.

Teopema IIndaropa

Teopema ITudaropa. [lpumenenne Teopemsl [ludaropa npu permeHnn MpakTHYECKHUX 3a1ad.

DJieMeHTBbI TPUTOHOMETPHH

CuHyc, KOCHHYC, TaHF€HC M KOTAHI'€HC OCTPOro yrja MpsIMOYTOJBbHOIO TPEeyrojbHHUKA.
Tpuronomerpuueckne QyHkuuu yriaoB B 30° 45° um 60°. IlpomopunoHanbHbIE OTPE3KU B
MPSIMOYTOJIbHOM TPEYTOJIbHUKE.

Yrabl 4 4eThIPEXYroJIbHUKH, CBSAI3AHHDbIE € OKPY’KHOCTBHIO

BnucanHble U LieHTpasbHbIE YIJIbI, YIOJ MEXIy KacaTelbHOH M XOpHOil. YTINbl MeXay
XOopAaMM U CeKyllMMU. BrucaHHble U ONHMCAHHbIE OKPY)XXHOCTH TpeyrojbHUKAa U
4eTbIpéXyronpHuky. CBOHCTBA M MNpPU3HAKM BIHCAHHOTO 4YeThIPEXYrojbHUKA. B3anmHoe
pacmojioxkeHre IBYX OkpyxkHocTel. Kacanme okpyxkHocteil. OOmue kacaTelnbHbIE K JBYM
OKPY>KHOCTSIM.

9 KJIACC

Pemenue TpeyroibHHKOB

Cunyc, kocunyc, TaHreHc yrioB oT 0° mo 180°. OCHOBHOE TPUTOHOMETPUYECKOE
ToXKaecTBO. PopMyibl npuBeaeHus. Pelenue TpeyroipHUKOB. TeopeMa KOCUHYCOB U TeOopeMa
cuHycoB. PelieHne npakTH4YeCKHX 3a/ad C MCIOJNb30BAHUEM TEOPEMbl KOCHHYCOB M TE€OPEMbI
cuHycoB. PeleHue 3a1a4 reoMeTpUYECKON ONTHKU.

Tpuronomerpudeckre GOpMyJIbl [UTS TUIOLIATN TPEYTOJbHUKA, TapajjiesorpaMma, pomoa,
tpaneuuu. @opmyia ['epona. @opmyJia MIOLIAAN BBITYKJIOTO YEThIPEXYTOJIbHUKA.

IHoxo0ue TPeyrobHUKOB

Xopabl U IOAO0HBIE TPEYTOJBHUKH B OKPYKHOCTH. Teopema O MpOu3BEIEHUN OTPE3KOB
XOpH, TEOpeMbl O IPOU3BENEHHUH OTPE3KOB CEeKYyIIHUX, TeopemMa O KBajpaTe KacaTeJIbHOM.



Ilpumenenune npu peleHun reomerpudeckux 3agad. Teopemsl Uesbl u Menenas. Ilonsatue o
TOMOTETHH.

MeTtoa koopanHAT

VYpaBHEHHE NPSMOH Ha TUIOCKOCTH. YTJIOBOW KO3(QUIMEHT W CBOOOIHBIN HJIEH, HX
reoMeTpudecKkuil cMmbici. llapamienbHOCTh U MEePHIEHANKYJSIPHOCTh MPSIMBIX (Yepe3 YIJIOBOM
k03¢ pumenr).

VYpaBHeHue OkpyxkHOCTH. HaxoxxaeHue mnepecedeHuil OKPYXKHOCTEH U NpPSIMBIX B
koopauHatax. @opmyna paccTossHUS OT TOUKM A0 npsimol. IInomanr mapannenorpamma B
KOOpIMHATAX, MOHATHE 00 OpPUEHTHPOBAaHHOH muomanu. llpuMeHeHne Merona KOOpAWHAT B
MPaKTUKO-OPUEHTUPOBAHHBIX NT€OMETPUUECKUX 3a0a49aX.

BekTops!

BexTops! Ha minockoctu. ClioskeHHE U BbIYMTAHHE BEKTOPOB — MpaBUjia TPEyTroJbHUKA U
napajuiejorpaMma. YMHOXKeHHEe BekTtopa Ha uucio. Koopaunatel BekTopa. CroxeHue u
BBIYMTAHUE BEKTOPOB, YMHOXXEHUE BEKTOPA HA YUCIO B KoopauHartax. IIpuMeHeHne BeKTOpOB B
¢dusnke, HEHTp Macc.

ITonsitne o Oasmce (Ha TwIOCKOCTH). Pasznokenust BekTOpoB mo Oasucy. CxajsipHOe
MIPOU3BEJEHNE BEKTOPOB, F€OMETPUYECKUI CMBIC U BBIPAXKEHHUE B IEKAPTOBBIX KOOPAMHATAX.
JucTpuOyTHBHOCTD CKaJSIPHOTO mpousBeneHus. CKamsipHOEe MPOU3BEACHUE W MPOCLUPOBAHHE.
IIpumenenune CKalApHOro NMPOU3BENEHUS BEKTOPOB [JIs1 HAXOXACHUS IJUH U yriaos. Pemenue
FeOMETPUYECKUX 33/1a4 C MOMOUIBIO CKAISIPHOIO MPOU3BEICHUS.

JUIMHA OKPYKHOCTH H INIOINAAbL KpPyra

IIpaBunbHBIE MHOTOYTOJMBHUKU. [nnHa OkpyskHOCTHU. ['panycHas u panguaHHas Mepa yria,
BBIYMCJIEHHE MJIUH Ayr OKpyxkHocTed. Ilmomane kpyra, cexropa, cermenra. Mcropuueckue
cBeneHus1 00 N3MEPEHUH UTMHBI OKPYKHOCTH U TUIOLIAIN KPyTa.

JABHKEHUS MIOCKOCTH

HenTtpanbHast cummerpus. LlenTpanpHo-cuMMeTpuuHble ¢urypsl. IloBopor. Ocesas
cuMMeTpusi. Purypel, CHMMETPUYHBIE OTHOCUTENBHO HEKOTOPOM ocu. IlapannensHelii nepeHoc.

ITonsiTne nBUXKEHUST W ero cBoiicTBa. PaBeHcTBO ¢uryp. IlposiBieHust cummerpuu B
NpUPOAE, SJKUBOIUCH, CKYJbNType, apxurekrype. Kommosummm nBuxkeHui (mpocreiimne
npuMepsl). [[puMeHeHne B reOMeTPUIECKUX 3aa9ax.



INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI YYEBHOI'O
KYPCA «'EOMETPHUSI» HA YIJIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEIO
OBPA3OBAHUA

JIMUHOCTHBIE PE3YJBbBTATHI

JINYHOCTHBIE Pe3yJabTATbI OCBOCHUS MPOTPAMMBI MO MATEMATHKE XapPaKTEPU3YIOTCS B
YacTH:

1) mATPHOTHYECKOT0 BOCIUTAHMA:

NPOSIBJICHUEM HHTepeca K TMPOLUIOMY M HACTOSIIEMYy POCCUHCKOM MaTeMaTHKH,
LIEHHOCTHBIM OTHOLIEHWEM K JOCTI)KEHMSIM POCCHUICKHX MAT€MAaTHKOB U POCCUHCKOMN
MaTEeMaTHYECKON MIKOJIbI, K UCTIONB30BAHHUIO 3TUX JOCTH)KEHUH B IPYTUX HAyKaX U MPUKIIATIHBIX
cepax;

2) rpaAaHCKOro U AyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMIOJIHEHUIO OOS3aHHOCTEH TpakAaHWMHA W pealn3alud e€ro mpas,
NPEACTAaBICHHEM O MAaTeMAaTUYeCKUX OCHOBAaX (PYHKLUMOHMPOBAHUS PA3UYHBIX CTPYKTYP,
SIBJICHHUH, MPOLIEAYP TPakIAaHCKOro o0mecTBa (Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYKIIEHUIO STHUYECKUX MpPOOJeM, CBSI3aHHBIX C MPAKTHYECKUM IMPUMEHEHHEM IOCTHXEHHN
HAYKH, OCO3HAHHEM BaKHOCTH MOPAJIbHO-3TUYECKHUX NMPUHLIUIOB B AEATEIBHOCTH YIEHOTO,

3) TPyAOBOro BOCIIMTAHUSI:

YCTAHOBKOW HAa AKTUBHOE y4YacTHE B PEIIEHUH MPAKTHYECKUX 3a7ad MaTeMaTHYeCKOU
HANPaBJIEHHOCTH, OCO3HAHUEM BAKHOCTH MAaTEMaTHUYECKOro 0OOpa30BaHUs HA MPOTSHKEHUH BCEH
JKU3HH IJIS1 YCTIEUTHOH MPO(eCCHOHANBHON AEATENbHOCTH M PA3BUTHEM HEOOXOAMMBIX YMEHHHH,
OCO3HaHHBIM BBIOOPOM W TIOCTPOCHHEM WHAMBHAYAJbHOH TPAaeKTOpPUU OOpa3oBaHHUA U
JKU3HEHHBIX TUIAHOB C YYETOM JIMUYHBIX HHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TETHYECKOT0 BOCITUTAHHS:

CHOCOOHOCTBEO K O3MOLIMOHAJIBHOMY M 3CTETHUECKOMY BOCIPHATHIO MATEMaTHYECKHX
OOBEKTOB, 3a/1a4, PELICHUH, pacCyKIEHHUH, YMEHHIO BHIETh MATEMATUIECKIE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) neHHocTeil HAYYHOI0 MO3HAHUSI:

OpPHUEHTALed B NESTeNbHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEACTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUs YEJOBEKa, MPHPOAbl M 0OILIecTBa, MOHUMAaHHEM
MaTeMaTHYECKOW HAyKH Kak c(epbl 4YeJOBEYECKOH MAeATENbHOCTH, 3TAloB €€ pasBUTUSA U
3HAYUMOCTH JIJIsl PA3BUTHUS IUBIIIN3ALIUH, OBJIAJEHHEM S3bIKOM MAaTEMATHKH 1 MaTEMaTHUECKOM
KyJbTYpOH Kak CpeICTBOM IIO3HAHUS MHpA, OBIIAJICHUEM HABBIKAMH HCCIEIOBATENbCKON
NeSTeIbHOCTH;

6) ¢usuyeckoro BocnHUTAHHS, (OPMHUPOBAHUSI  KYJbTYPbl 3A0POBbSI H
IMOLHOHAJIBHOIO 0J1ArONOJTY YHA:

TOTOBHOCTBIO IIPUMEHATh MaTEMATUYECKHE 3HAHHS B UHTEPECAaxX CBOETO 3[JOPOBbBs, BEACHUS
310poBOro 00pasa JKM3HHU (340POBOE MUTAHUE, COATAHCHPOBAHHBIM PEXXUM 3aHATHI M OTIbIXA,
peryisipHast pu3ndeckass aKTUBHOCTD), C(hOPMUPOBAHHOCTBIO HAaBBIKA PeIIekCHU, MPU3HAHHEM
CBOETO MpaBa Ha OIIMOKY M TAKOT'O JKe MpaBa APYroro 4eJ0BeKa;

7) 3K0JIOrH4eCKOr0 BOCTIMTAHUS:

OpHEHTallel Ha MPUMEHEHHE MaTEeMAaTUYeCKUX 3HAHWH U PeLIeHUs 3a1ad B OOJNacTH
COXPAaHHOCTH OKPYJKaroIleH Cpepl, IUIAHUPOBAHMSA IIOCTYIIKOB M OLEHKH WX BO3MOXKHBIX



MOCJIEACTBUNA JJISI OKPYXKAIOIIEH Cpenbl, OCO3HAHHEM TIJIO0AJbHOTO XapakTepa SKOJOTHMYECKHX
npobsieM U myTel uX peleHus,

8) apanTauuu K H3MEHSIIOIHMMCS YCJIOBHSIM COLHAJLHOM M NPUPOAHOM cpeabl:

TFOTOBHOCTBIO K E€UCTBUSIM B YCJIOBHUSX HEONPENENEHHOCTH, MOBBILIEHUK) YPOBHS CBOEH
KOMITIETEHTHOCTH 4epe3 MPAKTUYECKYIO AEATEIbHOCTb, B TOM YHCIIE YMEHUE YUUTBCS Y APYTUX
Jroniel, mpuodpeTaTb B COBMECTHON AESITEIbHOCTH HOBBIE 3HAHMS, HABBIKM U KOMIIETEHIIUU U3
OIBITA APYTUX,

HEOOXOMUMOCTEI0 B (DOPMHUPOBAHHM HOBBIX 3HaHWH, (OPMYJIHPOBATH WIEH, IOHATHS,
TUTIOTE3bl 00 OOBEKTaX M SIBJICHUSX, B TOM YHCIIE paHEe HEU3BECTHBIX, OCO3HABAThH NE(PUIIUTHI
COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE PA3BUTHE,

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYALIHIO, BOCIIPHHUMATD CTPECCOBYIO CUTYALHIO
KaK BBI3OB, TPEOYIOIIMI KOHTPMEpP, KOPPEKTUPOBATh NPUHUMAEMble PEIICHUS W JeHCTBUS,
(dbopMyIHPOBATH U OLICHUBATH PUCKHU H MOCIENCTBUS, (OPMUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIBTATHI

B pesynbrate OCBOEHHS MpOrpamMMmbl MO MaTEeMAaTUKEe Ha YPOBHE OCHOBHOTO OOIIEro
obpazoBanust y oOy4aromerocss OyayT copMUpOBaHbI MeTaNpeIMETHbIE Pe3yJabTaThl,
XapaKTEPU3YIOIIUECST  OBJaJ€HHEM  YHUBEPCAJbHBIMH  [MO3HABATEJIbHBIMH  JEHCTBUSMHU,
YHHUBEPCATbHBIMH KOMMYHHKATHBHBIMH JIEWCTBUSIMH W YHUBEPCAJBHBIMH PEryJISITUBHBIMU
JNENCTBUSAMM.

Io3naBaTenbHBIE YHHBEpPCATbHBIE YUeOHbIE AeiiCTBUSA
ba3oBble JornyecKkue AeHCTBHSA:

BBIBJISITD M XapaKTePH30BaTh CYLIECTBEHHBbIE NMPU3HAKH MAaTEeMAaTUYECKHX OOBEKTOB,
NOHATHH, OTHOWIEHMH MEXIy TMOHATUSAMH, (OPMYJHPOBATH OINpPENEICHUS IOHSTHI,
yCTAHABJIMBATh CYLIECTBEHHBIH MPH3HAK KJIACCU(HUKALMH, OCHOBaHMA Ui OOOOWIeHHsS W
CpaBHEHWMsI, KPUTEPHH MTPOBOJUMOIO aHAJIHN3A,

BOCIIPHHUMATbh, (POpMyNIupoBaTh W MNpPeoOpa3oBBIBATH CYXKIAEHHS: YTBEPAUTEIbHBIE U
OTpHLATENbHbIE, €NUHIUYHBIC, YACTHBIE U O0IIHUE, YCIOBHBIE,

BBISIBJISITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3H M INPOTHBOpeUUsi B (paKTax,
IOaHHBIX, HAONMIONEHWSX W  YTBEPXKACHUSX, IMpearaTb KPUTEPHUH U1l BBIIBJICHUS
3aKOHOMEPHOCTEH U MPOTHUBOPEYNH;

JenaTh BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTHKH, AENYKTUBHBIX U HMHIYKTHBHBIX
YMO3aKJIFOUEHUH, YMO3aKJIIOYEHUH 110 aHAJIOTHH,

pa3buparh JOKAa3aTENbCTBA MATEMATUYECKHX YTBEPIKIEHHUH (TPsiMble U OT MPOTHUBHOTO),
NPOBOAUTH  CAMOCTOSITENIBHO  JIOKA3aTEeJIbCTBA MATEeMAaTUYECKHX  (PaKTOB, BBICTPAUBATH
apTyMEHTALUI0, MPUBOAUTE MPUMEPbl U KOHTPIPHUMEPHI, MPUMEHSATh METOA MaTeMaTH4YeCKOMN
UHIYKIHH, OOOCHOBBIBATh COOCTBEHHBIE PACCY KIACHHS,

BBIOMpaTh criocod pemeHus yueOHOi 3a1auun (CpaBHUBATH HECKOJIBKO BAPUAHTOB PEIICHUS,
BBIOMpATh HANOOJIEe MOAXOMSAIHIA C YIETOM CAMOCTOSITENILHO BBIICJICHHBIX KPUTEPHEB).

Ba3oBble nccsienoBaTeIbCKue AeHCTBHSA:

HCTIOJIb30BaTh BOMPOCHI KAaK MCCIIEIOBATEIbCKHI HHCTPYMEHT MTO3HAHMSA, HOPMYJIUPOBAThH
BOIIPOCHI, (PUKCHPYIOLIE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOSTENLHO YCTAHABINBATH HCKOMOE U
naHHOE, (POPMHUPOBATH THITOTE3Y, APTYMEHTHPOBATH CBOO MO3ULIMIO, MHEHHE,



MPOBOIAUTH TIO0 CAMOCTOSITEIIbHO COCTABJICHHOMY IUJIaHy SKCIEPHUMEHT, MCCIEIOBAHUE 10
YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa, 3aBUCUMOCTEH OOBEKTOB MEXKIY
coboi;

CaMOCTOSITENTbHO (hOPMYJIHPOBAaTh OOOOIIEHNST 1 BBIBOJBI MO PE3YJIbTATaM MPOBEAEHHOTO
HAOMIONEHUs, MCCIENOBAHUS, JKCIEPUMEHTa, OLIEHUBATH JIOCTOBEPHOCTb  IMOJYYEHHBIX
Pe3yJIbTaTOB, BEIBOJIOB M OOOOIIECHHIA,

MPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCA, a TAKXKE BBIIBUTATH MPEATIONOKEHHUS O
€ro Pa3BUTHH B HOBBIX YCJIOBUSIX.

Pa6ora ¢ unpopmanmeii:

BBISIBJISIT HENOCTATOYHOCTh M M30BITOYHOCTh MH(POPMALIUH, NaHHBIX, HEOOXOAUMBIX IS
peLIeHus 3a1a4H,

BBIOMpATh, AaHAJIM3UPOBATb, CHUCTEMATHU3UPOBAaTh W HWHTEPIPETHPOBATH HH(GOPMALHIO
Pa3NIUYHBIX BUAOB U (OPM NPEACTABICHNUS,

BBIOMpaTh (OpMy MpEACTaBIEeHUs] MH(POPMALMN M HILTIOCTPHPOBATH peLIacMble 3aadu
CXE€MaMH, IarpaMMaMu, HHOH rpadukoil 1 ux KOMOWHALMSIMUY,

OLICHUBATh HAA&KHOCTb HMHGOPMALMM 1O  KPUTEPHUSIM, TMPEMJIOKEHHBIM  HIIH
cOopMyTUPOBAHHBIM CAMOCTOSITENILHO.

KoMmyHHKAaTHBHbBIE YyHHBEpPCAJIbLHbIE yUeOHbIe qeiiCTBHS:

BOCIIPHHUMATh U (OPMYJIHPOBATH CYKIOCHHS B COOTBETCTBHM C YCJIOBUSIMH U LEJSMH
o0LIeHH s, SICHO, TOYHO, FPAMOTHO BBIPAXKAaTh CBOK) TOYKY 3PEHHUS] B YCTHBIX U MHCHbMEHHBIX
TEKCTAax, JaBaTh MOSICHEHHUS 110 X0y PELICHNUS 3a/1a41, KOMMEHTHPOBATh OJIYYEHHBINA PE3yJIbTaT;

B XOne OOCY’KIEHUs 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOH TeMbl, Mpobiemsl,
pemaeMoil 3amaun, BBICKA3BIBATh WACH, HALIEJICHHBIE Ha MOWUCK PELICHHUs, COMOCTABISATH CBOU
CYXIIEHHs C CYXXACHUSIMU APYTHX yYaCTHHKOB JTHAJOra, OOHAPYKUBATh PAa3JIMYME U CXOACTBO
NO3ULINH, B KOPpeKTHOH Popme GOpMyITHPOBATh PA3HOIIIACHS, CBOU BO3PAKEHUS,

NPEACTABIATh PE3yJbTaThl PEIISHHs 3aJadH, SKCIEPUMEHTa, UCCIENOBAHMS, INPOEKTa,
CaMOCTOSITENTbHO BBIOMPATh (POPMAT BBICTYTUIEHHSI C YUETOM 3a/1a4 ITPE3EHTALUN U OCOOCHHOCTEH
ayANTOpHH,

MOHUMATh M HCIIOJIb30BaTh MPEMMYINECTBA KOMAHIHOW U MHAMBHAYAJbHOH pabOThI MpH
pemeHnd y4eOHBIX MAaTeMAaTUYeCKHX 3a7ad, MPUHUMATh IIeJb COBMECTHOH MesTENbHOCTH,
TUITAHUPOBATh OPTaHU3ALIMI0 COBMECTHOH paboThl, pacrpenenaTb BUABI pabOT, JOrOBapHBATHCS,
oOcykaaTh Mpouece 1 pe3yibrar padoTsl, 0000IaTh MHEHUST HECKOIBKUX JTIFOMICH;

y4acTBOBATh B IPYMIOBBIX (popmax paboTel (0OCykneHus, 0oOMEH MHEHHMH, «MO3TOBBIE
IITYPMbID» ¥ MHBIE); BBITIOIHATH CBOKO 4aCTh PA0OTHI M KOOPAMHUPOBATH CBOU EHCTBUS C IPYTUMH
YIeHAMH KOMAH[bl, OLIEHWBATh KAdyeCTBO pe3yJbTaTa M KayeCTBO CBOEro BKJIana B OOIIWI
pe3yJbTaT 10 KPUTEPUsIM, CHOPMYITUPOBAHHBIM YUACTHUKAMH B3aMMOIEHCTBHSI.

PerynsiTuBHbIe YHHBepcaJbHbIe yueOHbIe 1elicTBHSA
Camoopranuzauus:

BBISABIIATD HpO6J’I6MbI AJI pEHICHUA B )KUBHCHHBIX U yLIe6HbIX CUTyalUsaXx, OpPUCHTHPOBATLCA
B PA3JIMYHBIX MMOAXO0AaX MPUHATHS PeLIeHUH (MHANBUIYaJIbHOE, IPYIIIOBOE),

CaMOCTOSITENTHO COCTABJIATD IUIAH, aJITOPUTM PEIleHHs 3a1a9 (MM €ro 4acTh), BBIOUPATh
crnoco0 pemeHus C Y4€TOM HMEIOLINXCS PEeCypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTHPOBATh BAPUAHTHI PEIICHUI ¢ YH4ETOM HOBOM MH(pOPMALIUH.

CaMOKOHTPOJIb, IMOLHOHAJILHBIH HHTELJIeKT:



BJIAIETh Croco0amMu CaMOIPOBEPKH, CAMOKOHTPOJISI NpOLecca M Pe3yJbTaTa pPeIleHHs
MaTeMaTHYECKON 3a7aui, CAMOMOTHUBALIUY U pediexchm;

NpeABUAETh TPYOHOCTH, KOTOPBIE MOIYT BO3HHUKHYTH INPH PEIIEHUH 33Ja4d, BHOCHTH
KOPPEKTHBBI B JESITEIBbHOCTh HAa OCHOBE HOBBIX OOCTOSITENbCTB, HAWAEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYIHOCTEH,

OLICHUBATh COOTBETCTBUE pPE3yJbTaTa NESTEIbHOCTH IOCTABICHHON LENU M YCIOBHUSM,
OOBSICHATD MPUYUHBI JOCTIDKEHHSI FUTH HEMOCTHIKEHUS LM, HAXOAUTh OIIHOKY, 1aBaTh OLIEHKY
npuoOPETEHHOMY OTIBITY,

BBIPAKATh OMOLMH TPH M3YYEHUH MATEeMAaTHYeCKHMX OOBEKTOB M (aKTOB, [aBaTh
SMOLMOHAJIBHYIO OLIEHKY PELISHUs 3aJaduH.

INPEJAMETHBIE PE3YJIBTATHI

K xoH1y oOyuenus B 7 kyacce 00y4arOIIMIACS TOIYUUT CIEAYIOIINE PEAMETHBIE PE3yJIbTaThI:

Pacrio3HaBaTh W3ydeHHBIE TeOMeTpHUecKHe (UTYpBbL, OINpeneNsiTb UX B3aUMHOE
pacronoxxeHne, n300pakaTb FeOMETPHUECKHIE (PUTYPBI, BBIMOIHATD YEPTEXKH 110 YCIOBHIO 3a/1a4H.
HsmMepsaTh nuHENHBbIE U YITIOBbIE BEIMYUHBL. Pemare 3a7aun Ha BBIYKMCICHHE IJIMH OTPE3KOB U
BEJINYUH YIJIOB.

Jlenatb NPUKHUAKY U OLICHKY JJMHEMHBIX U YIVIOBBIX BEJIMYUH IPEAMETOB B PEAIbHON JKU3HH,
pa3MepoB MPHUPOAHBIX 00BEKTOB. Pa3znnuarh pasMeprl 3TUX OOBEKTOB IO MOPSAKY BETUIHHBI.

Ctpouts yepTeku K reOMETPUUECKUM 3a/1adaMm.

Ilonb30BaThCsi NpPU3HAKAMM PABEHCTBA TPEYIOJBHUKOB, HCHONb30BATh MPU3HAKU U
CBOICTBA PaBHOOEIPEHHBIX TPEYTOJIBHUKOB IPH PEIIEHUH 3a1ad.

IIpoBoAUTE TOrHYECKUE PACCYKACHUS C UCIIOJIB30BAHUEM F€OMETPUUYECKUX TEOPEM.

Ilonb30BaThCsl NpPU3HAKAMHM PABEHCTBA MPSIMOYIOJIBHBIX TPEYrOJIbHUKOB, CBOHCTBOM
MEAUAaHbL, NPOBENEHHON K TUIOTEHy3€ MPsAMOYIOJIbHOTO TPEYrONbHUKA, B PELICHUU
FeOMETPUYECKUX 3a7a4.

OnpenensTe MapaIeNbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpPble 00pa3yer ¢ HUMHU
cexymas. OnpenensaTs NapajieIbHOCTb MPSIMBIX C MOMOILIBIO PABEHCTBA PACCTOSIHUI OT TOYEK
OHOM MPSIMOM 10 TOYEK APYrOi NPsMOM.

Pemare 3amaun Ha kJeT4aToit Oymare.

[IpoBOIUTE BBMHCICHHWS W HAXOAUTb YHUCIOBble W OyKBEHHBIE 3HAUEHHUs] VIJIOB B
FeOMETPUYECKUX 3a74a4aX C UCMOIb30BAHUEM CyMMBI YIJIOB TPEYTOJIBHUKOB U MHOTOYTOJIbHUKOB,
CBOWCTB yIJIOB, 00pa30BaHHBIX P MEPECEUEHIH IBYX MapaUIeIbHBIX MPSIMBIX CeKyIiel. PemaTp
MPAKTUYECKHUE 3a1a41 HAa HAXOKEHUE YIJIOB.

Bnaners monsituem reomerpudeckoro mecta Touek (IMT). Onpenensats OuccekTpucy yria
U CEepeNMHHBIM MEePNEeHIUKYJSIP K OTPE3Ky Kak reoMmerpudeckue mecra todek. Ilonmb3oBaTbes
NOHATHEM TeoMerpudeckoro mecta Todek (I'MT) mpu nokas3arenbcTBe TI€OMETPUUYECKHX
YTBEPXKICHUHN U NIPU PELICHUU 3a4a4.

DopMyIHpPOBATh ONPEACNICHHUs] OKPYKHOCTH U KPyra, XOpAbl U JUAMETpa OKPY>KHOCTH,
YBEPEHHO BJIAJIETh UX CBOUCTBAMU. Y METh IOKA3bIBATh U MPUMEHSTH 3TH CBOWCTBA NNPU PELIECHUH
3a1ad.

Bnaners noHATHEM ONHUCAHHON OKOJO TPEYrOJbHUKA OKPY’KHOCTH, YMETb HaxXOOUTb €&
neHTp. Jloka3piBaTh M HCHONB30BATH (PAKTBI O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYrOJIbHUKA
MEPECeKArOTCsl B OOHOM TOYKE, U O TOM, YTO CEPEeNMHHBIE MNEPHNEHAUKYJSAPbl K CTOPOHAM
TPEYrOJIbHUKA EPECEKAIOTCS B OMHOU TOUKE.



Bnaners nmnoHATHEM KacaTeIbHOM K OKPYKHOCTH, TIOJB30BaTbCs TEOPEMOM O
NEPNEHAUKYJIAPHOCTH KaCcaTeIbHON M pajguyca, MPOBEAEHHOrO K TOUYKe KacaHus. JlOka3bBaTh
PaBEHCTBO OTPE3KOB KAaCaTENbHbBIX K OKPYXHOCTH, IPOBEAEHHBIX U3 OAHOW TOYKH, U IPUMEHSTh
5TO B PELIEHUH F€OMETPUUYECKUX 3a/1a4.

Jloka3plBaTh W NPUMEHSTb NPOCTEHIINE Ie€OMETPUYECKHE HEPaBEHCTBA, MOHUMATh MX
MPAKTUYECKUNA CMBICII.

IIpoBOAUTE OCHOBHBIE TEOMETPUYECKHUE TOCTPOEHHUs C MOMOIUBIO LIUPKYJIA U JIMHEHKH.

K xoH1y oOyuenns B 8 kiacce 00y4arOIIMIACS MOIYYUT CIEAYIOLINE MPEAMETHBIE PE3YIIbTaThI:
Pacno3HaBaTh OCHOBHBIE BHbI YETBHIPEXYTOJBHUKOB, MX 3JIEMEHTBI, IOJIb30BATHCS HX
CBOICTBaMM IpU PpEIIEHUH TeOMETPUYECKHX 3anad. Pa3nauuare NpuU3HAKU M CBOMCTBA
napajienorpaMMa, pomba M IpPSAMOYTOJBbHHMKA, OKA3bIBATh MX U YBEPEHHO NPUMEHSTHh IpPU
peLIeHNH TeOMETPHUYECKUX 3a1a4.

Hcnonp3oBaTh CBOWCTBA TOYKH IEPECEYCHUS MeNUaH TPEeyroyibHUKa (LEeHTpa Macc) B
peLeHny 3aa4.

Bramere moHsATHEM CpemHEN JIMHUHM TPEYrOJIbHUKA M TPANELHH, MPUMEHSITh X CBOICTBA
OpU pEUIeHHH TreoMeTpuuecKkux 3amad. lcmomb3oBath Teopemy Pameca u TeopeMy o
MPONOPLUHUOHAIBHBIX OTPE3KaxX, MPUMEHATh UX AJISI PEIICHUS IPAKTUIECKUX 3a1ad.

Pacno3HaBaTh LEHTpPAIbHO-CUMMETPUYHBIE (PUTYPBI M HCIONB30BAaTh UX CBOWCTBA NPHU
peLeHnHy 3aa4.

Brnamere  momATHMSMH  mOmoOMST  TPEYrOJBHHUKOB,  Kod(pduimeHTa  momodwus,
COOTBETCTBEHHBIX 3JIEMEHTOB TMOJOOHBIX TPEyrOJbHUKOB. HMMeTh mpencraBieHHE O
npeoOpazoBaHun moxoduss U 0 momoOHbIX ¢urypax. Ilomb3oBarbes NpU3HAKaAMH MOROOUs
TPEYTOJIbHUKOB MPH PEIICHUH TeOMEeTPHUeCKHX 3aaad. Jlokas3pBaTh M MPUMEHSTh OTHOIICHHS
NPONOPLHUOHAIBHOCTH B IIPSIMOYTOJIbHBIX TPEYyTroNbHUKAX. [IpuMeHATh monodue B MpakTHIECKIX
3ajaqax.

BeBOmuTE M MCHONB30BaTh mpocTedmne GOpMyJbl IS IUIOMAANW TPEYrOJbHHKA,
napajuiejiorpaMma, pomOa W Tpameuuu. BeMHCIATH (pa3JUdHBIMU Crocobamu) IIIOMAAb
TPEyroJIbHUKa M IUIOIAQAM MHOTOYIOJBbHBIX (uryp (monp3ysicb, TIAe HEOOXOAHMMO,
KaJIbKYJIATOPOM). 3HATh OTHOIIEHHUE IUIOLaiell MogoOHBIX (PHUTyp M MPUMEHSTH NPH PELICHUN
3anad. [IpuMeHATh MOMy4YeHHbIE YMEHUS B MPAKTHYECKUX 3a7a4ax.

ITonb3oBarbes Teopemoti [Tudaropa mis pemeHnst reoOMeTPHYECKUX U MPAKTHYECKUX 3a1ad.
CTpouth MaTEMaTUYECKYIO MOJIEINb B MPAKTUYECKUX 33/1a4aX, CAMOCTOSITEIIbHO IENaTh YePTEK U
HAXOIUTh COOTBETCTBYIOIINE JIITHBI.

BrageTs moHsATHEM BIMCAHHOTO M LIEHTPAJIBHOTO YTJIa, YIJIa MEXKAY KacaTeIbHOU U XOPIOH,
OMUCAHHON M BITMCAHHOM OKPY)KHOCTH TPEYTOJbHUKA M YEThIPEXYTrOJNbHUKA, NMPUMEHSATh HX
CBOWCTBA MMPH PELISHUH 3a7a4.

[IprMeHATh MONMy4YeHHbIE 3HAHMS Ha MPAKTHKE — CTPOUTb MAaTeMAaTHYECKUE MOAENH IS
3a/1a4 peasbHON JKU3HU U TPOBOJUTH COOTBETCTBYIOLIHNE BBIYUCICHUS C IPUMEHEHUEM MTO100uUs
U TPUTOHOMETPHH (TIOJIB3YSCh, I7Ie HEOOXOIUMO, KAIbKYJIATOPOM).

K xoH1y o0yuenus B 9 kyiacce 00y4arOIIMIACA TOIYUUT CIEAYIOIINE PEAMETHBIE PE3yJIbTAaThI:
3HaTh TPUTOHOMETPUUECKUE (PYHKIIMU OCTPBIX YTJIOB, YMETh HAXOAUTH C MUX MOMOLIBIO
pa3NUYHbIE  3JEMEHTBl  MpPSIMOYTOJBHOTO  TPEYroJbHHMKA (KpEIIeHHe  MPSMOYTOJbHBIX
TPEeyroJbHUKOB»). HaxoauTh (C MOMOLIBIO KANBKYJIATOPA) IJIMHBI M YIJIbl JJIS HETAOIUIHBIX
3HAYEHUMN.



[Tonb3oBaTbest GOpMyIaMu PUBEACHUS H OCHOBHBIM TPUTOHOMETPHYECKUM TOXKIECTBOM
JUTs1 HAXOXKAEHUs] COOTHOLIEHUH MEXXy TPUTOHOMETPUUYECKUMH BETMYUHAMU.

JIoKka3bIBaTh TEOPEMY CHHYCOB M T€OPEMY KOCHHYCOB, MPUMEHSTb UX ISl HAXOXACHUS
PAa3NUYHBIX  3JIEMEHTOB TPEYrOJbHUKA («PELICHHE TPEYroJbHUKOB»), TPU  PELICHUU
reoMeTpu4ecKux 3a1ad. [IpuMeHsTe nosydyeHHbIe 3HaHWS IPU PELICHUH NPAKTUYECKUX 3a4a4.

IIpuMeHATE TPUTOHOMETPHIO B 3a7a4ax HAa HaXOXACHUE IJIOLAAH, BBIBOAUTDL U BIIANETh
TPUTOHOMETPHUYECKUMH (POpMyJlaMHu sl TUIOIIAAN TPEYTOJbHUKA, MapajuiesiorpaMma, pomoa,
Tpameuuy, BBIBOOUTH U NPUMEHsTHh popmyny 'epoHa u Qopmyny Aisl Tuiomangyd BBITYKIOTO
YEThIPEXYTOJIbHUKA.

Hwmerte npencrasaeHne 0 rOMOTETHH, IPUMEHATh B IPAKTUYECKUX CUTYALUSX.

Hcnonrp3zosare Teopembl UeBbl 1 MeHenas Npu peIeHny 3aaad.

Hcnonp30BaTh TEOPEMBI O BIIMCAHHBIX YIJIaX, yriax MEXIy XOpAamH (CeKyIIUMH) U yIiie
MEKIy KacaTeIbHON U XOPAOU MPH PELICHUH FeOMETPUYECKUX 3a1ad. JIoka3piBaTh U IPUMEHSITh
TEOpPEMBl O MPOU3BEACHUHN OTPE3KOB XOpJA, O NMPOU3BENCHUU OTPE3KOB CEKYIUMX, O KBaapare
KacaTeJIbHOM.

Bragere moHSATHEM KOOpPIMHAT HAa IUIOCKOCTH, paboTaTh € YypaBHEHHEM MpPsIMOH Ha
IUTOCKOCTH. BianeTs moHATHSIMHU yriioBoro koddduuneHra u cBOOOAHOTO 4iI€Ha, TOHUMATh HX
reOMETPUUYECKHIT CMBICI M CBsI3b YIJIOBOrO Kod((duumeHTa ¢ BO3pacTaHHeM U yObIBaHHEM
auHEeHHOW (QyHKOMH. YMeThb pemarb METOIOM KOOPAWHAT —3aJadyd, CBsI3aHHBIE C
NapaJUIEIbHOCTBI) U MEPINEHAUKYISPHOCTBIO MPAMBIX, NEPECEUCHUEM MPSAMBIX, HaAXOXIECHUEM
TOYEK MEePECEUCHMUSI.

BriBomuTE M BIageTe ypaBHEHHEM OKpyXHOCTU. Mcmnonb3oBaTe METOA KOOPAMHAT IS
HAXOKICHUS TIEPECEUeHH OKPYKHOCTEH U MpsiMbIX. Biianets opMynamMu pacCTOSIHUS OT TOYKH
10 TIPSIMOH, TUIOINAAM TapaijiesiorpaMmMa B KOOPAMHATAX, UMETh MOHATHE 00 OpUEHTHPOBAHHON
miomanu. 11oap30BaThCcs METONOM KOOPAWHAT HA IUIOCKOCTH, NMPUMEHATHb €ro MPH PELIEeHUU
FeOMETPUYECKUX M TMpakTHUeckux 3anad. IIpuMeHsTp METOn KOOpAWMHAT B MPAKTHUKO-
OPHUEHTHPOBAHHBIX F€OMETPUUECKUX 3a1a4aX.

Bnaners nonstueM BeKTOpa. YMeEThb CKJIAJbIBATh U BBIYUTATh BEKTOPBL, YMHOXKAaTb Ha
YUCJIO, BJAAETh MNPAaBWJIAMU TPEyrOJbHUKA M MNapajuienorpamma. BiageTs npakTU4eCKUMU
UHTEPNPETAlMsIMU  BEKTOPOB. YBEPEHHO INOJIb30BATbCSA KOOPAWHATaMH BekTopa. Biagere
CJIOJK€HUEM U BBIYUTAHUEM BEKTOPOB, YMHOXKEHHUEM BEKTOpA HA YHCIIO B KOOPAMHATAX.

HNmetrs mpencraenenue o 6asuce (Ha IMJIOCKOCTH). PackiiaaplBaTh BEKTOPHI MO Oa3wuCy.
PacknanpiBaTh BEKTOPBI CUJI ¢ IOMOLIBIO TPOSLUPOBAHUS U TPUTOHOMETPUYECKUX COOTHOLICHUH.
[IprMeHATh moyYeHHbIE 3HAHHS B POCTEHIINX (PH3MUECKUX 3a1a4ax.

Bnaners noHATHEM CKAIAPHOIO NPOU3BEACHUs BEKTOPOB, IOHUMATh €ro NreOMETPUIECKUI
CMBICI U YBEPEHHO IIOJb30BaTbCS €ro BBIPAXKEHHEM B [I€KapTOBBIX KOOpAMHATax. 3HaTb
IUCTPHOYTUBHOCTh CKAJSIPHOTO TPOM3BENEHUS U €ro CBA3b C MpoenupoBaHueM. lIpumMeHsTH
CKJIIPHOE MPOU3BEACHUE BEKTOPOB ISl HAXOXKAEHUS [JIMH U yIJIOB. PelmaTs reomerpudeckue
337a4d C TOMOIUBK) CKaJsIPHOTO MNpOu3BeneHMs. Mcrnonp3oBaTh CKaNAPHOE MNPOU3BEICHHE
BEKTOPOB B aire0Opandeckux U GU3MUECKUX 3a7adax.

Bnaners mOHATHAMM NPABUJIBHOIO MHOTOYIOJIBHHUKA, IJIWHBI OKPY>KHOCTH, IJIMHBI AYTH
OKPY>KHOCTH M PaJWaHHON MepBl yIria, BBMMUCIATH MJIOWIAAL Kpyra U ero yacred. Ilonumare
cMmbIca yucna w. [IpuMeHATh MonydyeHHble YMEHUs NPU pelleHu MPaKTHYeCKUX 3aaad. 3HaThb
UCTOPUYECKHE CBEIEHUs 00 N3MEPEHUH UTMHBI OKPY)KHOCTH U TUIOIIAH KpyTa.



HNwmerp mpencraBieHue O mpeoOpa3oBaHUM IUIOCKOCTH, O ABIDKeHMsX. Haxomute ocw,
LEHTPBl CUMMETPUU (UTYyp, LEHTPbl MOBOPOTA, HAXOAUTh KOMIO3ULIUU MPOCTEHIINX
npeodpazoBanuil. [IpuMeHsITh IBI)KEHUS TNIOCKOCTH MIPU PELISHUH T€OMETPUYECKHX 3a/1a4.

[IprMeHATh MONMy4YeHHbIE 3HAHHS HA MPAKTHKE — CTPOUTb MAaTEMATHYECKHUE MOAETH IJIs
3a/1a4 peasbHON JKU3HU U TPOBOJUTH COOTBETCTBYIOLIHNE BBIMUCICHUS C IPUMEHEHUEM 1TO100us
U TPUTOHOMETPHUYECKUX (PYHKIMH (TIONIB3YSICh, I71e HEOOXOIUMO, KAJIbKYJISTOPOM).


























































































