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HOACHUTEJBHASA 3AIIMCKA

I'eomeTpus Kak OJMH U3 OCHOBHBIX Pa3/iesIOB NIKOJBbHOM MAaTEMATUKHA, UMEIOIIUN CBOEH
HEebl0 00eCneYnTh WM3YyYEHUE CBOMCTB W pa3MepoB (UTyp, UX OTHOIICHHM W B3aMMHOE
PaCIIOJIOKEHUE, OMMPAETCS Ha JIOTUYECKYIO, JOKA3aTelbHYH JUHUIO. LIeHHOCTh M3yudeHHs
reOMETPUH Ha YpPOBHE OCHOBHOrO o0OIIero o00pa3oBaHUsl 3akKIlO4yaeTcs B TOM, UTO
OOy4Jaronuiicss Y4YUTCS NPOBOAUTH JIOKA3aTENIbHBIE PACCYXACHUS, CTPOUTH JIOTUYECKHE
YMO3aKJIIOUEHHUS, JOKA3bIBaTh UCTUHHBIE YTBEPKACHUS U CTPOUTh KOHTPIIPUMEPHI K JIOKHBIM,
IPOBOJNTh PACCYXKICHUS «OT MPOTUBHOTO», OTIMYaTh CBOMCTBA OT IPU3HAKOB,
(dbopMyIIpoBaTh 0OpaTHBIEC YTBEPKICHUS.

BTopoii 1ienbio n3yd4eHusi TeOMETPUH SBJISIETCS UCIIOIb30BaHUE €€ KaK MHCTPYMEHTA MpU
pPEIIEHNN KAaK MAaTeMAaTHYeCKUX, TaK U MPAKTUYECKUX 3a]ay, BCTPEYAIOLIUXCS B pEabHOMN
Ku3HU. OOyyaronuiicst JOHKEH HayYUTbCsl ONPEAENIUTh T€OMETPUUECKYI0 (UTypy, OnucaTh
CJIOBAMM JTAHHBIM 4YEPTEXK WM PUCYHOK, HAWTH IUIOLIAAb 3€MEIBHOIO Y4acTKa, pacCuMTaTh
HEOOXOJIMMYIO JUIMHY ONTOBOJIOKOHHOTO KaOenss uiu TpeOyeMble pa3Mmephl Tapaxka s
aBTOMOOUJISI. DTOMY COOTBETCTBYET BTOpPAsl, BBIUUCINUTEIbHAS JIMHUS B U3YUYEHUU T€OMETPHUH.
[Ipu pemeHnn 3a7ad4  OPAKTUYECKOTO XapakTepa OOyYaroUIMHCS YYHUTCS  CTPOUTH
MAaTE€MaTUYECKHE MOJEIHN PEANbHBIX J>KU3HEHHBIX CHUTYallMil, MPOBOJWUTH BBIYMCICHHUS U
OLICHMBATh aJ€KBATHOCTH MTOJIY4YEHHOT'O pPE3yJIbTaTa.

KpaiiHe BaXHO MOTYEPKUBATH CBSI3M T'€OMETPUU C JIPYTUMU YYEOHBIMH MPEIMETaMH,
MOTHUBUPOBATh  MCMOJb30BATH  ONpPENEICHUS TE€OMETPUYECKUX (Uryp W  TMOHSITHH,
JE€MOHCTPUPOBAaTh MPUMEHEHHE MOJyUYEHHBIX YMEHUH B (U3MKE U TEXHUKE. OJTU CBA3U
HauOoJee sIPKo BUAHBI B TeMax «Bekropbl», « Tpuronomerpuiyeckue COOTHOLIEHUs», «Metoa
koopaunat» u «Teopema [Tudaropay.

VYyebnblii kKypc «I'eoMeTpusi» BKIIOYAET CIEIYIOUIME OCHOBHBIE Pa3/eiibl COAEPKAHUS:
«I'eomeTpuueckre QUryppl U HX CBOWCTBa», «VI3MepeHHMe TeOMETPUUYECKUX BEITUUUHY,
«/lekapToBbl KOOpAMHATBI Ha IUIOCKOCTH», «BekTopbl», «JIBMKEHHS IUIOCKOCTHY,
«IIpeobpazoBanust MOTOOUS.

Ha n3yuenue yuebHnoro kypca «I'eomerpusi» orBoautcs B 9 kiacce — 68 yacoB (2 yaca B
HEJIETIIO).



COAEPXKXAHUE OBYUYEHUA
9 KIIACC

Cunyc, kocuHyc, TaHreic ymioB or 0 go 180°. OcHoBHOE
TPUTOHOMETPHUYECKOE TOXKAECTBO. POPMYIIBI ITPUBEACHUS.

Pemenue TpeyrosbHUKOB. TeopeMa KOCHMHYCOB M TEOpEMa CHHYCOB.
Pemenue mnpakTHYeCcKHX 3a1ad C MCIOJIB30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

[IpeoOpazoBanue mogoous. [lomodre COOTBETCTBEHHBIX 2JIEMEHTOB.

TeopeMa O NpPOU3BEACHUM OTPE3KOB XOpPH, TEOPEMBI O IPOU3BENCHHUH
OTPE3KOB CEKYIIMX, TEOPEMA O KBAPaTEe KACaTEIbHOM.

Bektop, anumHa  (MOIyNb)  BEKTOpA,  COHAINPABIECHHBIE  BEKTOPBI,
IPOTHUBOIIOJIOXKHO  HalpaBJI€HHbIE  BEKTOPBI, KOJUIMHEAPHOCTb  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OINEpaluy Haj BeKTOpamH. Pa3nojkeHue BEKTOpa MO JIBYM
HEKOJUIMHEApHbIM BekTopaM. KoopauHaTtel BekTopa. CKalIIpHOE IIPOU3BEACHUE
BEKTOPOB, IPUMEHEHHE IS HAXOXKJACHUS JUIMH U YIJIOB.

JlekapTOBBI KOOPAMHATHI HA IUIOCKOCTH. Y PaBHEHUS NMPSAMOU U OKPYKHOCTH
B KOOpJMHATaX, [EPECECUCHHE OKPYXKHOCTEN M MpsIMbIX. MeToa KOOpAUHAT U €ro
IIPUMEHEHUE.

[IpaBunbHBIE MHOTOYTrOJBHUKHU. JlnmmHa oOkpyxHOcTH. I'panycHas u
paaviaHHas Mepa yria, BBIYMCIEHHE JUIMH Iyr OKpyxHocTeil. Ilnomane kpyra,
CEKTOpa, CErMEHTA.

JIBWKEHUsI TUIOCKOCTM M BHYTPEHHHE CHUMMETpUU (QUryp (3reMeHTapHbIe
npencrasienus). [lapamnensasiil nepenoc. [ToBopor.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBbI
YUYEBHOTI O KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«I'eomeTpus» XapaKTEPU3YHOTCH:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJIECHUH, IPOLEAYp I'pakAaHCKOro oluiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PEIICHHH NPAKTUYECKHUX 3a7ad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHUEM MHANBUAYAIBHON TPAEKTOPUH 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CHOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHUECKOM HayKd Kak cdepbl ueIoBeuecKon
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTHKH U MAaT€MaTU4YECKON KYJIbTYpOH KakK CpPEACTBOM
IIO3HAHMWS MHpPA, OBJIAJCHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEIOBATEIbCKON
NEeATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (POpMHMpPOBAHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKHWE 3HAHHUS B HWHTEpPEcax CBOETO
3I0pOBBS, BEJIEHUS  3A0pPOBOro  oOpa3a KHU3HM  (300pOBOE  IMMTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM U OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pedIEKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3ko10rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTHYEeCKUX 3HAHUM /IS pelIeHUs 3a1a4
B 00JacTH COXPAaHHOCTH OKpYXalouleil cpenapl, IJIaHUPOBAaHUS IMOCTYNKOB U
OLICHKM MX BO3MOJKHBIX IOCJHEICTBUI [JIsl OKPYXAIoIEW Cpenbl, OCO3HAHHEM
100aIbHOTO XapaKkTepa 3KOJIOTHYECKUX MPoOJIeM U MyTel UX PElICHNUS;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUAX HEONPENEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJUMOCTBIO B (OPMUPOBAHUMM HOBBIX 3HAHUW, B TOM YHUCIE
(bopMyIMpOBaTh UAEH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JA€QUUUTHI COOCTBEHHBIX 3HAHUW U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KakK BBI30B, TPEOYIOIIMNA KOHTPMEp, KOPPEKTHPOBATh
NPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINPEJMETHBIE PE3YJIbTATDI
ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckune aAelcTBUA:

e BBUIBIITH M XapaKTEPU30BaTh CYLIECTBEHHBIE NMPU3HAKKM MAaTEMaTHYECKUX
OOBEKTOB, TMOHSATUH, OTHOIIEHUH MEXKIy MOHATUAMHU, (HOPMYIUPOBATH
ONpeNeNeHus]  MOHATHM, YCTaHABIMBAaTh  CYIIECTBEHHBIM  MpU3HAK
KJaccu(ukanmy, OCHOBaHUA i OOOOIIEHUS U CPaBHEHUS, KPUTEpUU
IPOBOJIMMOTO aHAJIN3a;

e BOCIpPUHUMATh, (OPMYIUPOBATH U  MPeoOpPa3oBHIBATH  CYXKICHUS:
yTBEpIUTENIbHbIE U OTpUIATENbHbIE, €IUHUYHBbIC, YacTHbIE U OO0IIue,
YCIIOBHBIE;



e BBISIBISITH ~ MaTeMaTH4YEeCKUE  3aKOHOMEPHOCTH, B3aUMOCBSI3H U
npotuBopeurss B (akTax, MTAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npejiaratb KpUTEPUU ISl BBISIBIICHHS] 3aKOHOMEPHOCTEN ¥ IPOTUBOPEUUIA;

e JIeNIaThb BBIBOJBI C MCIOJB30BAaHUEM 3aKOHOB JIOTMKU, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e pazOuparh JOKA3aTEIbCTBA MATEMATHUECKUX YTBEPKIACHUU (NPSAMBIE U OT
IPOTUBHOIO), MPOBOJUTH CAMOCTOATENIBHO HECIIOXKHBIE JOKA3aTeIbCTBA
MaTeMaTU4ecKuX (PakToOB, BBICTPAMBATH APTYMEHTAIMIO, MPUBOJUTH
PUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;

e BBIOHMpATh CIIOCOO perieHus ydeOHOW 3ajaud (CpaBHHUBATh HECKOJIBKO
BApUAHTOB peEUICHUS, BbIOMpaTh HauOoyiee NOAXOAAIUNA C Y4ETOM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble uccienoBarejbcKue 1eMCTBUA:

e HCHOJI30BaTh BOIPOCHI KAaK HUCCIEAOBATEIBCKUNA HHCTPYMEHT MO3HAHMS,
(GbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MpPOoOIEMY,
CaMOCTOSITEJIbHO YCTaHaBJIMBAaTh MCKOMOE U JIaHHOE, (OpMHUPOBATh
TUIIOTE3Y, apTYMEHTUPOBATh CBOIO MO3UIIUI0, MHEHHUE;

e MPOBOAUTH MO CAMOCTOSITEIbHO COCTaBIICHHOMY IUIAHY HECJIOKHBIN
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAHUE IO YCTAHOBJICHUIO OCOOCHHOCTEM
MaTeMaTHYECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;

e CaMOCTOSITENILHO (OPMYJIHUPOBATH OOOOIIEHUS W BBIBOJBI IO pe3ysibTaTaM
MPOBENEHHOTO HAOJIIOCHUS, HWCCIEAOBAHMS, OIICHMBATH JIOCTOBEPHOCTDH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e MPOTHO3UPOBATH BO3MOYKHOE pa3BUTHUE MpoOLEcca, a TaKXKe BbBIJBUTATh
MPENOJIOKEHUSI O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmaunmeii:

e BBISIBIIATH HEJOCTATOYHOCTh W M30BITOYHOCTH HH(OpPMAIHU, ITAHHBIX,
HEOOXOMMBIX JIJIS PEIICHUS 3a1a4H;

e BBIOMpATh, AHAIM3UPOBATH, CHUCTEMATU3UPOBATH M HUHTEPIPETUPOBATH
HH(pOpMAIINIO PAa3IMUHBIX BUOB U (DOPM MIPEACTABIICHHUS;

e BBIOMpATh (OpMYy TpEACTaBICHUS HHPOPMALMK ¢ HLIIOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JIuarpaMMami, WHOM Tpadukod u ux
KOMOMHAIIUSIMHU;

e OIICHMBATh HAJAEKHOCTh HWH(POPMAIMU TO KPUTEPUSIM, IPEAJIOKEHHBIM
YUHUTENEeM WU CHOPMYIUPOBAHHBIM CAMOCTOSITEILHO.

KoMMyHUKATHBHBIEC YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBUS:

e BOCIPUHUMATH U (HOPMYITUPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBUSIMHU
U 1IEeTSIMU OOIICHMSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS



B YCTHBIX Y NUCBMEHHBIX TEKCTaxX, JAaBaTh IOSCHEHUS II0 XOLy PELICHUS
3a/1a4l, KOMMEHTHPOBATH MOJyYEHHBIN PE3yJIbTAaT;

B X0/ie O0CYXJI€HHs 3aJaBaTh BOIPOCHI 110 CYIIECTBY OOCYKIa€MOM TEMBI,
npo0JIeMBbl, perraeMoi 3aJauu, BbICKa3bIBaTh UJICH, HAIICJICHHbIC HA MOUCK
pelieHusi, COIMOCTaBISATh CBOM CYXKIEHUA C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JMaNora, OOHApY>KMBAaTh Pa3Muue M CXOJCTBO IMO3ULMH, B
KOpPEKTHOM popme popMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;

e TMIPEACTABISTH PE3YNbTATHl PELICHUS 3a]]a4H, SIKCIIEPUMEHTA, UCCIIEOBAHUS,
MPOEKTa, CAMOCTOSITEIHLHO BHIOMPaTh (OPMAT BBHICTYIUICHHS C YUETOM 3aa4
MPE3eHTAllUU U 0OCOOEHHOCTEN ayIuTOpHUH;

e IIOHUMATh W UCIOJIH30BATh MPEUMYILECTBA KOMAHAHOW U WHIUBHIyAIbHOU
paboThI MpU pEIICHNH YYEOHBIX MaTEMaTHYECKHUX 3a/aY;

e IIPUHUMATH LEIb COBMECTHON JACSITENBHOCTH, IUIAHHPOBATH OpPraHU3ALIUIO
COBMECTHOI paboThbl, pachpeneiasTh BUAbl pabOT, JIOroBapUBaThCH,
o0CyX)aTh MPOLIECC U Pe3yabTaT padoThl, 0000IIaTh MHEHUS HECKOJIbKUX
JIIOJICH;

e y4acTBOBaTh B TIPYyHNOBBIX (QopMax padoTel (0oOcyxkaeHus, OOMeH

MHEHUSMH, MO3TOBBIC IITYPMbI U JIPYTHUE), BBITOJIHATH CBOIO YaCcTh PaOOThI

U KOODAWHHUPOBATH CBOU JEUCTBUS C JPYTMMH 4YI€HAMU KOMAaH/IbI,

OLICHMBATh KAaueCTBO CBOEr0 BKJaJa B OOIIMKA MPOAYKT MO KPUTEPHUSIM,

c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

e CaMOCTOSITEJIBHO COCTaBJIATH IUIAH, AJITOPUTM PEIICHMs 3aAadd (WM €ro
4acTh), BBIOMpaTh CHOCOO pelIeHHs C YYETOM HMMEIOUIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUAHTHI pelIeHUH ¢ y4ETOM HOBOM MH(pOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

e BJAJETh CIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa
peLIEeHNs] MaTEMAaTUYECKOM 3a/1a4u;

e MPEIBUIETH TPYAHOCTH, KOTOPHIE MOTYT BOBHUKHYTh IIPH PELICHUN 33/1a4U,
BHOCHUTb KOPPEKTUBBI B JCSTENILHOCTh HAa OCHOBE HOBBIX OOCTOSITENICTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLICHMBATh COOTBETCTBUE PE3YJIbTaTa AEATEIBHOCTU ITOCTABICHHOW LIENU U
YCIIOBUSIM, OOBSCHATH NPUYMHBI JOCTHXKEHUS WM HEJOCTHUKEHUS IIEJH,
HaXOAUTh OIIHUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.



HPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 9 kiacce oOydaromIMiicss TOJYYHT CIEIYIOIIHNE
MIPEAMETHBIE PE3YIIBTATHI:

3HaTh TPUTOHOMETpPUYECKHE (YHKIUU OCTPBIX YIJIOB, HAXOAUTh C HX
NOMOILBIO PA3JIMYHBIE 3JIEMEHTHI MPSMOYTOJBHOTO TPEYroJbHUKA («pemeHue
PSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoAuTh (C MOMOINIBIO KAJIbKYJIATOPA) JITUHBI
Y YTJIbI JUTsl HETAOJMUYHBIX 3HAYEHUH.

[Tonb3oBaThcs popMyliaMH MPUBEACHUSI 1 OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKJIECTBOM JIJII HAXOXXJIECHHSI COOTHOIIEHUM MEXAY TPUTOHOMETPUUYECKUMU
BEJIMYMHAMMU.

Hcronb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB ISl HAXO0XKJACHUS Pa3JIMYHBIX
AJIEMEHTOB TPEYTOJbHUKA («PEIICHWE TPEYTOJbHUKOBY»), MPUMEHATh WX IPHU
pELICHNH T€OMETPUYECKHX 3a/1ay.

Brnagets moHsTHMSMH — npeoOpa3oBaHMS — MOJ0OMS, COOTBETCTBEHHBIX
AJIEMEHTOB MOJ00HBIX (puryp. [Tonb30BaTHCS CBOMCTBAMHU MOI00MS TPOU3BOJIBHBIX
buryp, ymMeTh BBIUHCIATH JUIMHBI W HAXOAUTh YIJIbI Yy MOAOOHBIX GUryp.
[IpumeHsTh cBOMCTBa TOJOOMS B MPAKTHMUECKUX 3a7adyax. YMETh NPUBOIUTH
IpUMEPHI TOJIOOHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

[Tonb30BaThCSA TEOpEMaMU O MPOU3BEICHUN OTPE3KOB XOPA, O MPOU3BEACHUH
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThCA BEKTOpAMH, TMOHMMATh MX TCOMETPUYECKUM U (PU3HUECKHI
CMBICJI, MPUMEHSATh HMX B PEIICHUH TEOMETPUUECKUX M (PU3NYECKUX 3ajaad.
[IpuMeHsTh CKaJIIpHOE MPOU3BENCHUE BEKTOPOB JUIsl HAXOXKICHUSI ITTUH U YTJIOB.

[Tonb30BaTbCd METOAOM KOOPJIMHAT HA IUIOCKOCTH, NPHUMEHSTh €ro B
PELICHNH N'€OMETPUUECKUX U TPAKTUYECKUX 3a]a4.

Branerb MOHATUSMU MPABWIBHOTO MHOTOYTOJBHHKA, JJIMHBI OKPYKHOCTH,
JUIMHBI 1yTH OKPY>KHOCTH U PaJMaHHON MEphl yria, yMETh BBIYUCIATH ILIOIIAb
Kpyra u ero yacteil. [[puMeHsITh moJy4yeHHbIE YMEHMSI B MPAKTUUYECKUX 3aa4ax.

Haxonute ocu (WM UEHTPBI) CUMMETpUM (UTYp, TPUMEHSTh JBHKECHHUS
IJIOCKOCTH B MPOCTEUIINX CITydasix.

[IpuMEHATh MONYyYEHHbIC 3HAHUS HA MPAKTUKE — CTPOUTHh MATEMaTUUYECKHE
MOJIeNIU JIJIS 3a/1a4 PeayibHOW JKU3HU U MPOBOJUTH COOTBETCTBYIOLIME BBIYMCICHUS
C TPUMEHEHHEM TMOJ00Ms U TPUTOHOMETpUYeCKuX GYHKIUN (TONb3YsICh, TIe
HEO00XO0IMMO, KaJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

9 KIIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM uu@ppoBbIe
Ne i/ P Konrpoabnbsie IIpakrHyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI
pecypcsbl
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 bubnnorexa [JOK
CUHYCOB. PelieHne TpeyroinbHuKOB https://m.edsoo.ru/7f41al2c
[Ipeobpa3zoBanue nonodbus. Merpuyeckue bubmmoreka [JOK
2 10 1
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
3 Bextopet 12 L https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPIMHATHI HAa TIOCKOCTH 9 1 bubmorexa HOK
P pA https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKHU. J{THA
5 0119 HOCTH U TJIO yel; b Kpyra 8 8 bubmorexa LOK
Py B Hv pyra. https://m.edsoo.ru/7f41al2c
Brruucnenue mionaaei
bubmmoreka IIOK
0 JlBIKeHIA LIOCKOCTH 0 https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHnue, 06061IeHNE, cCUCTEeMaTH3aUs 7 5 bubmmnoreka HOK
3HaHUHN https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

IHOYPOYHOE IIVTAHUPOBAHUME

9 KUIIACC
Ne Tema Koa-Bo
n/n
4acoB
1 | Onpenenenuie TPUTOHOMETPUYECKUX (PYHKIUH yrioB ot 0° 10 1
180°
2 | ®opmyIbl IpUBEIECHUS 1
3 | Teopema KocHHYCOB 1
4 | Teopema KOCUHYCOB 1
5 | Teopema KOCHHYCOB 1
6 | Teopema cuHycOB 1
7 | Teopema cuHyCOB 1
8 | Teopema cuHyCOB 1
9 | HaxoxeHue JUIMH CTOPOH U BEJIMYMH YIJIOB TPEYTOJIbHUKOB 1
10 | Pemenue TpeyroJbHUKOB 1
11 | ®opmyiisl Ul HAXO0XKJCHUS TUIOIIAN TPEYTrOJbHUKA 1
12 | ®opmyiisl Ui HAXO0XKJICHUS TUIOIMIAN TPEYTrOJIbHUKA 1
13 | @opmyiibl Ui HAXOKJCHUS TUIOIIAIN TPEYTrOJbHUKA 1
14 | IlpakTuyeckoe MPUMEHEHUE TEOPEM CHHYCOB U KOCHHYCOB. 1
15 | IlpakTuyeckoe NpUMEHEHUE TEOPEM CHHYCOB U KOCHHYCOB. 1
16 | KonTpouasnas padora Ne 1 mo teme "Pemenune 1
TPEYroJbHUKOB'
17 [TonsiTHE 0 MpeoOpazoBaHUU TOJOOHS
18 CoOTBETCTBEHHBIE 3JIEMEHTHI MTOI0OHBIX (PUTyp 1
19 CoOTBETCTBEHHBIE 3JIEMEHTHI MTOI0OHBIX (PUTyp 1




Teopema o POU3BEICHUH OTPE3KOB XOP/, TEOpEMa O

20 MIPOU3BEJICHUU OTPE3KOB CEKYIIUX, TEOpEMa O KBaJparTe
KacaTeJIbHON
Teopema 0 pou3BEICHUH OTPE3KOB XOP/I, TEOPEMa O

21 IPOM3BEACHUH OTPE3KOB CEKYIIMX, TeOpeMa O KBajpare
KacaTeJIbHOU
Teopema 0 pou3BeIEHUHN OTPE3KOB XOP/J, TEOPEMA O

22 IPOM3BEACHUH OTPE3KOB CEKYIIMX, TEOpEMa O KBajpare
KacaTeJIbHOU

23 [TpuMeHeHHEe TEOpPEM B pEIIEHUU TeOMETPUYECKHX 3a1a4

24 [TpuMeHeHHEe TEeOpeM B pelIeHUN FeOMeTPUYECKUX 3a/1a4

25 [TpruMeHeHHEe TeOpeM B pelIeHUN FeOMeTPUYECKUX 3a/1ad

26 KonTpoubnas padora Ne 2 o reme "'I[lpeodpazoBanue
nopoousi. Merpuiyeckue COOTHOIIEHUS B OKPYKHOCTH'"

27 JlexapToBbI KOOPIMHATHI TOUYEK Ha MIIOCKOCTH

28 VYpaBHeHMe npsaMoit

29 VYpaBHeHue npsMoit

30 YpaBHEHHE OKPYKHOCTU

31 Koopaunatsl Touek nepecedeHus: OKpY>KHOCTH U TIPSIMOMA

32 MeTto1 KOOpAUHAT MIPU PEIIEHUU T€OMETPUUYECKUX 3a/1aY,
NPaKTUYECKHUX 3a/1a4

33 MeTo KOOpAMHAT IPU PELLIEHUU TeOMETPUIECKUX 3a/1ad,
NPaKTUIECKHUX 3a/1a9

34 MeTo KOOpAMHAT IPU PEIIEHUU T€OMETPUUYECKUX 3a/1aY,
NPaKTUIECKHUX 3a/1a9

35 KonTposbHas padora Ne 3 no teme " /lekapToBbl
KOOPAMHATHI HA MJIOCKOCTH"

36 Omnpenenenre BeKTOPoB. PU3NYESCKUI ¥ T€OMETPUICCKHIA
CMBICJI BEKTOPOB

37 CrnoxeHue ¥ BBIYUTaHUE BEKTOPOB, YMHOKEHHE BEKTOpa Ha

YHUCIIO




38

CrnosxeHue ¥ BBIYMTaHUE BEKTOPOB, YMHOKEHHE BEKTOpA Ha

YHCIIO0

39 CrnosxeHue ¥ BBIYMTaHUE BEKTOPOB, YMHOKEHHE BEKTOpA Ha
YHCIIO0

40 PaznoxxeHue BeKTopa 1o IByM HEKOJUIMHEAPHBIM BEKTOpam

41 Koopaunats! BekTopa

42 CkansipHO€ MTPOU3BEIEHNUE BEKTOPOB, €r0 IPUMEHEHUE JIIS
HAXOXKJCHUS JJTUH U YTIIOB

43 CkansipHO€ MTPOU3BEIEHNUE BEKTOPOB, €r0 IPUMEHEHUE JIIS
HAXOXKJCHUS JJIUH U YTIIOB

44 Pemienue 3agayd ¢ moMoIIbI0 BEKTOPOB

45 Pemienue 3a1au ¢ moMoIIbI0 BEKTOPOB

46 [IpruMeHeHre BEKTOPOB ISl PELICHUS 3a1a4 (PU3UKU

47 KonTpoubnas padora Ne 4 mo reme ''Bexkropsi"

48 [TpaBuIbHBIE MHOTOYTOJIBHUKH, BBIYMCICHHUE X HJIEMEHTOB

49 Yucno n. /[nuHa okpy)HOCTH

50 Yucno n. /[nuHa okpy)HOCTH

51 JlnnHa nyru OKpy>KHOCTH

52 Panuannas mepa yrna

53 [Tnomane kpyra, ceKTOopa, CerMeHTa

54 [Tnomans kpyra, ceKkTopa, CerMEeHTa

55 [Tnomane kpyra, ceKkTopa, CerMEeHTa

56 [ToHsATHE O NBMKEHHUH TUTIOCKOCTH

57 [TapannensHBIN IEpEeHOC, TOBOPOT

58 [TapamienpHblil IEPEHOC, TOBOPOT

59 [TapajuienpHBbIN IEPEHOC, TIOBOPOT

60 [TapanienpHbli IEPEHOC, TOBOPOT




IIpuMeHeHne NBUYKEHUN IIPU PEILEHUH 3a/1a4.

61 1
Ipodopuenrauus

62 KonTpoubnas padora Ne 5 mo remam "IlpaBuiibHble 1
MHOT0YroJibHUKH. OKPY:KHOCTD. [IBHAKeHUs NMJI0CKOCTH"

63 [ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIMS 3HAHUH. 1
W3mepenue reoMeTpuiecKux BenuurH. TpeyroibHuKu

64 [ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIMS 3HAHUH. 1
[TapannensHbIe ¥ IEPIICHINKYISIPHBIC TIPSIMBbIC
[ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIMS 3HAHUH.

65 OKpy’KHOCTb U KpyT. [ 'eomeTpuueckue nocTpoeHus. YIibl B 1
OKPYXXHOCTH

66 [ToBTOpeHue, 0600IIeHNE, CHCTEMaTH3aLUs 3HAHUI. 1
BrricanHble 1 OnMcaHHBIE OKPYKHOCTH MHOTOYTOJIbHUKOB

67 HroroBasi KOHTPOJILHAsI padoTa 1

68 [ToBTOpeHME, 0000IMEHNE, CHCTEMATH3AIUs 3HAHUI 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




YYEBHO-METOANYECKOE OBECIIEYEHHE

OBPA30OBATEJIBHOI'O ITPOIECCA

OBS3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI IJIS1 YYEHUKA
Mep3znsak A.T'., Ilononckuit B.b., Axkup M.C.; nox penakuueii [lononsckoro B.E.,
I'eomeTpus, 7 knacc, OOIIECTBOC OrpaHUYECHHON OTBETCTBEHHOCTBIO
"Uzmarensckuit neHTp BEHTAHA-T'PA®"; AkiimornepHoe o0IIeCTBO
"3naTenncTBO [Ipocsenienue”

Mepsnsk A.T'., Ilononckuit B.b., fxup M.C.; nox penakuueit [Tononsckoro B.E.,
I'eomeTpus, 8 knacc, OOIIECTBOC OrpaHUYEHHON OTBETCTBEHHOCTHIO
"Uzmarensckuit neHTp BEHTAHA-T'PA®"; AkiimornepHoe o0IIeCTBO
"N3naTensctBO [IpocBemienue

Mepznsk A.T'., Ilononckuit B.b., fxup M.C.; nox penakuueit [Tononsckoro B.E.,
I'eomeTpus, 9 knacc, O6IIECTBOC OrpaHUYECHHON OTBETCTBEHHOCTBIO
"Uznatensckuit ienTp BEHTAHA-I'PA®"; AxuimonepHoe 00111eCcTBO
"UznarensctBo [IpocBemienue”

METOJINYECKHUE MATEPUAJIBI JIJIS1 YUUTEJISA
YMK 1o reometpuu 7, 8, 9 kiacc, peanu3yronuil yaeOHy0 nporpaMmmy.

HUD®POBBIE ObPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

Poccuiickas snextponnas mkosna. https://resh.edu.ru/
«Yuu.py» — https://uchi.ru/

«Sunekc. Yueonuk» https://education.yandex.ru/home/
«AKnacey .
https://www.yaklass.ru/
doxchopa
https://foxford.ru/about

«Cupuyc. Onnaitay . https://edu.sirius.online
«Mapketiuieic 00pa3oBaTeJIbHBIX YCJIYD)
«Aupexkcy, «1C», «Yun.py», «Cxkaitenr», «Koasapcy,
usnatenbeTBo «IIpocBemenue» u apyrue. https://elducation.ru/
«UuTepueTY pox» —. https://interneturok.ru/

Oo6pa3zoBarenbHas mardopma «Jlexray . https://lecta.rosuchebnik.ru/
https://edu.skysmart.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

YYEBHOE OBOPYJIOBAHUE

VYuebHuk

HoyTOyk, MynTbTUMEINITHBINA KOMIBIOTEDP, TPOEKTOP, KOJIOHKH,
Hab6op reomerpuieckux ten

JEPEBSHHBIX JEMOHCTPALIMOHHBIN

TPaHCHIOPTHUP, Y TOJBHUK


https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/
https://www.yaklass.ru/
https://foxford.ru/about
https://edu.sirius.online/
https://elducation.ru/
https://interneturok.ru/
https://lecta.rosuchebnik.ru/
https://edu.skysmart.ru/




