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HOACHUTEJBbHASA 3AIIMCKA

['eoMeTpust Kak OJUH W3 OCHOBHBIX Pa3/eloOB MIKOJILHOW MAaTEMAaTHKHU, UMEIOIINI CBOCH IEIbI0 00ECIICUNTh N3YICHHEC
CBOMCTB M pa3MepoB (PUTyp, UX OTHOILICHUA W B3aMMHOE PACIOJIOKEHUE, OMUPACTCS Ha JIOTUYECKYIO, J10KA3aTEIIbHYIO
muHUt0. [[eHHOCTh W3y4YeHHs TEOMETPUHM Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs 3aKIIOYAeTCsl B TOM, YTO
oOy4Jaronuiicss y4uTcsi MPOBOJUTH JOKa3aTeJIbHBIE PACCYXKICHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOYEHUS, JI0Ka3bIBaTh
VUCTUHHBIE YTBEPKIEHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IMPOBOJHUTH PACCYXKIAEHUS «OT MPOTUBHOTO», OTINYATh
CBOMCTBA OT MPU3HAKOB, (OPMYJIUPOBATH OOpPATHBIE YTBEPKICHUSI.

Bropoil 1enpr0 HW3y4eHHs] TEOMETPUM SBJISICTCS HCIOJIB30BAaHUE €€ KaKk HWHCTPYMEHTA IIPU PEIICHUU Kak
MaTeMaTUYeCKUX, TaK U MPAKTHUYECKUX 3aJlay, BCTPEUAIONIMXCS B pealibHOM >KW3HHU. OOyyaromuics JOHKEH HAy4YUThCS
OTPENEIUTh T€OMETPUUECKYI0 (UTYpy, ONMUCATh CIOBAaMU JAHHBIA YEpTEX WM PUCYHOK, HAWTH TUIONIAJb 3€MEJIHHOTO
y4acTKa, pacCuuTaTh HEOOXOJUMYIO JIJTMHY ONTOBOJIOKOHHOTO KaOens wiu TpeOyemble pa3Mephl rapaxa JJjis aBTOMOOUJIS.
DTOMY COOTBETCTBYET BTOpAasi, BBIYMCIMTEIbHAS JIMHHUS B HU3ydeHUH reoMeTpuu. [Ipm pemeHnun 3amay MpakTAYECKOTrO
XapakTepa OOy4YarolUNCS YYHUTCS CTPOMTh MAaTEMAaTHUYECKHUE MOJCNIM pPEaTbHBIX JKU3HEHHBIX CHUTYallWi, MPOBOAUTH
BBIYMCIICHUS Y OLICHUBATD aJICKBATHOCTh MOJYYEHHOTO PE3YIIbTATA.

Kpaiine BakHO MOTYEPKUBATH CBSI3M T€OMETPHUH C APYTMMH y4€OHBIMU TMpeAMETaMU, MOTHBHUPOBATH UCIOJIb30BATh
OTIPENICNICHUS] T€OMETPUUYECKUX (PUTYp W TMOHSTHH, NEMOHCTPUPOBATH MPUMEHEHUE TMOJYYECHHBIX YMEHHU B (Qusnke u
TeXHUKE. OTU CBA3M HauboJsiee SPKO BUIHBI B Temax «BekTopwl», «TpUTOHOMETpUUECKHE COOTHOIIEHUs», «MeTton
koopauHa™» u «Teopema ITudaropa.

VYuebnniii kypc «['eomeTpus» BKIIIOYAET CIASAYIONINE OCHOBHBIC pa3/ielibl coaepxkanus: «['eomerpuyeckue Gpurypsl u ux
CBOMCTBaY, «/3MepeHne reOMETPUUYECKUX BEIUYNUHY, «JleKapTOBbI KOOPAMHATHI HA IUIOCKOCTH», «BEeKTOpb», «JIBHKEHUS
I0cKocTy, «IIpeodpazoBaHus mog00us.

Ha u3yuenue yuebHoro xkypca «I'eomerpusiB 9 kiacce — 68 yacoB (2 yaca B HEZACIIO).



COIEPKXAHUE OBYUYEHUA
9 KUIIACC

Cunyc, kocunyc, TanreHc yrioB oT 0 1o 180°. OCHOBHOE TPUTOHOMETPHUECKOE TOXK1ECTBO. DOPMYJIIbI IPUBEACHHUS.

Pemenne tpeyronbHUKOB. TeopemMa KOCUHYCOB M TEOpEMa CUHYCOB. PellleHre NpakTUYeCKUX 3a/1a4 ¢ UCIIOJIb30BAHUEM
TEOPEMBbI KOCUHYCOB M TEOPEMBI CHHYCOB.

IIpeo6pa3oBanue nonodus. [lonodre cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 NpOU3BEACHUM OTPE3KOB XOPJA, TEOPEMBI O IPOU3BEICHUHU OTPE3KOB CEKYIIMX, TEOpEMa O KBaJpaTe
KacaTeJIbHOM.

Bekrop, nnmuHa (MOAyJdb) BEKTOpA, COHAIPaBICHHBbIE BEKTOPBI, IMPOTHUBOMOJIOKHO HAMNpPABIECHHBIE BEKTOPHI,
KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OlEpalMd HaJ BEKTOpaMH. Pa3joxkeHue BeKkTopa IO JABYM
HEKOJUIMHEAapHbIM BeKkTopaM. KoopnanHatel Bektopa. CKalsIpHOE NPOU3BENCHHE BEKTOPOB, INPUMEHEHHUE JUISI HAXOXKIACHUS
JUIMH U yTJIOB.

JlekapToBbl KOOpPAMHATHI HA IUIOCKOCTH. YPAaBHEHUS MPSAMOHM W OKPYKHOCTM B KOOpAMHATaX, IepeceyeHue
OKPYXHOCTEH U MpsAMbIX. MeToa KOOpAUHAT U €r0 MPUMEHEHHE.

[IpaBunbpHBIE MHOTOYTrOJBHUKH. [[nMHA OKpyXHOCTH. I'pagycHas W pajMaHHas Mepa yria, BBIYUCIECHHUE JJIMH JIyT
OKpyxkHocTtel. [Inomane kpyra, cekropa, CerMeHTa.

JIBUKEHUsl TUIOCKOCTH M BHYTPEHHUE CUMMETpUHU QUryp (dremMeHTapHble npeactaBieHusi). [lapanienbHblil mepeHoc.
[ToBoporT.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHMUSA ITPOI'PAMMbBI YYEBHOI'O KYPCA «I'EOMETPUS» HA
YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIN4YHOCTHBIE pPe3yJIbTaThbl OCBOCHHUS IIPOrpaMMbl YHEOHOTO Kypca «I'eoMeTpus» XapaKTepu3yroTcs:

1) naTpuoTnyeckoe BOCIMTAHHE:

OpPOSIBICHUEM HHTEpeca K IMPOLUIOMY W HACTOALEMY POCCUHCKONM MaTeéMaTWKH, LEHHOCTHBIM OTHOLIEHHEM K
JOCTHKEHUSM POCCUNCKMX MAaTEMaTUKOB M POCCUMCKOW MAaTeMaTHYECKOM IIKOJIBI, K MCIHOJb30BAHUIO 3TUX JAOCTHKECHUN B
IpYrUX HayKax U NPUKIAIHBIX cPepax;

2) rpaskaaHCcKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00s13aHHOCTEHN Tpak/laHWHA U pean3aliy €ro Mpas, MPEACTaBICHUEM O MaTEMaTHUYECKUX
OCHOBaxX (YHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHHM, MpoOLELyp Ipa’kKAaHCKOro OO0IIecTBa (HampuMep, BbIOODSI,
OIIPOCHI), TOTOBHOCTBIO K OOCYKIEHHUIO ITHUECKHUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUYECKUM IMPUMEHEHHEM JOCTHKEHUI
HAyK{, OCO3HAHUEM BaXXKHOCTH MOPAJIbHO-3TUYECKUX MPHUHIIMIIOB B IEATEIHOCTH YYEHOTO;

3) TpyaoBOE BOCIIMTAHHUE:

YCTAaHOBKON Ha aKTMBHOE Y4YacCTHE B PELICHUHM NPAKTUYECKUX 3a1a4 MAaTEMaTUYECKON HAIPABIECHHOCTH, OCO3HAHUEM
BaXHOCTU MaTeMaTHYECKOro 00pa30BaHuUs Ha MPOTSHKEHUU BCEH JKU3HU JUIsl YCHEIIHON MPpOo(eCCHOHATIBHON IeATEIbHOCTH U
pa3BUTHEM HEOOXOAMMBIX YMEHHM, OCOZHAHHBIM BBIOOPOM M MOCTPOCHHEM WHIMBHUYAIbHOW TPACKTOPUU OOpa3oBaHUsA U
KU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HUHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIIOCOOHOCTBIO K 3MOILMOHAIBHOMY M 3CTETHUECKOMY BOCIPHUSATHIO MaTeMaTHUYEeCKHX OOBEKTOB, 3ajad, pEIICHUH,
pacCyXJIeHN, YMEHUIO BUJETh MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MMO3HAHMS:

OpUEHTAallMel B JIEATEIbHOCTH HAa COBPEMEHHYIO CUCTEMY HAYUYHBIX MPEJCTaBICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHUS YEJIOBEKa, IPUPOJIbI U 00IIEeCTBA, TOHUMAHUEM MaTeMaTHYeCKON HayKu Kak c(epbl YelIOBEUECKON eITeIbHOCTH,



JTANoOB €€ pa3sBUTHUSA U 3HAYMMOCTH JUIA PA3BUTUA LIMBUIM3ALUU, OBJIAJEHUEM S3bIKOM MAaT€MaTUKU U MaTEMaTUYECKON
KYJIbTYPOU KaK CpEICTBOM IIO3HAHUS MUPA, OBJIAJICHUEM IIPOCTECHIIMMU HaBbIKAMU MCCIIEI0BATEIILCKON AEATEIBHOCTH,

6) pusnyeckoe Bocnuranue, GOPMUPOBAHNE KYJIbTYPbI 310POBbSI M IMOLMOHAJIBHOTO 0JIAr IOy YHsI:

TOTOBHOCTBIO NPUMEHATh MAaTEMaTUYECKUE 3HAHUS B MHTEPECAaX CBOETO 3/I0POBbs, BEJACHHS 3J0pOBOT0 00pa3a KU3HH
(3mopoBoe mMTaHME, COaJaHCUPOBAHHBIM PEXUM 3aHATUH M OTAbIXa, peEryjspHas (Qusuueckas aKTHUBHOCTB),
c(OpMUPOBAHHOCTBIO HaBbIKa pe(hIeKCUH, IPU3HAHUEM CBOETO IIpaBa Ha OMIMOKY M TaKOIo e IpaBa JAPyroro 4yeaoBeKa;

7) 3K0JIOTMYeCKOe BOCIIMTAHHE:

OpUEHTalMell Ha MPUMEHEHHE MATEeMATHYECKHX 3HAHMW JUIsl pEelIeHHs 3a7ad B 00JACTU COXPAHHOCTU OKpPYXKaroIlen
Cpeapl, IUIAHUPOBAHUS MOCTYIIKOB M OLICHKM KX BO3MOXKHBIX IOCIEACTBHM Ui OKPYXKAIOIIEW Cpenpl, OCO3HAHUEM
rJ100aJIbHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIEM U IMyTeH X peLeHus;

8) ajanTanmsa K U3MEHSIOIMMCH YCJIOBHSAM COLUAIBLHON U NPUPOAHOM Cpeabl:

TOTOBHOCTBIO K JEHUCTBUSAM B YCIOBHSX HEONPEACIEHHOCTH, IMOBBIIICHUIO YPOBHSA CBOEH KOMIIETEHTHOCTH 4YEpPeE3
MPAKTUYECKYIO JIEATEIbHOCTh, B TOM YHMCJIE YMEHHUE YUUTHCS y APYTHX JIOJEH, MPUOOpPETaTh B COBMECTHOU JIEATEIBbHOCTH
HOBBIC 3HaHUS, HABBIKM U KOMIIETEHIINH U3 ONBITA IPYTHX;

HEOOXOAUMOCTBIO B (DOPMHPOBAHMM HOBBIX 3HAHUH, B TOM 4HcI€ (OPMYIUPOBATH HAEU, MOHATHS, THIOTE3bI 00
00BEKTaX M SBJICHUIX, B TOM UUCJIE paHEe HEU3BECTHBIX, OCO3HABATh AC(PUIUTHI COOCTBEHHbBIX 3HAHUI U KOMIIETEHTHOCTEH,
IJIAHUPOBATH CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CUTYAIIMIO, BOCIPHUHUMATh CTPECCOBYIO CHUTYallMI0 KaK BBI3OB, TPEOYIOMIMIA
KOHTPMEp, KOPPEKTUPOBATh NMPUHUMAEMble PEIICHUs U JIeHCTBUS, (OPMYIUPOBATh M OLIEHWBATH PUCKU U TOCIEICTBUS,
(hopMHUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE y4eOHbIe 1eiiCTBUA

Ba3oBble Jijornueckue 1eiicTBUA:



BBISIBJISITH M XapaKTEPU30BaTh CYLIECTBEHHbIE NMPU3HAKM MATEMATHUYECKUX OOBEKTOB, NMOHSATHM, OTHOIICHUN MEXTY
HNOHATUAMHU, (OPMYJIMPOBATh OMNPENCIICHUS MOHITUN, yCTaHABIMBATh CYLIECTBEHHBIN NPU3HAK KiIaccU(UKaIMH,
OCHOBaHMS JIs1 0000IIEHNS U CPAaBHEHM I, KPUTEPUHU ITPOBOJIMMOIO aHAJIN3a;

BOCIPUHUMATh, (POPMYITUPOBATH U MPeoOpa30BBIBATh CYXKJEHUS: YTBEPAUTEIbHBIC U OTPHUIATEIbHbIC, €IUHUYHBIC,
YaCcTHBIE U 00IIUE, YCIOBHBIE;

BBISIBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NPOTHUBOpEUMsl B (PaKTax, JAHHBIX, HAOIIOJEHUSIX U
YTBEPKACHUSX, IPEAJIaraTb KpPUTEPUHU JUIsl BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

JenaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTWKH, JEIYKTUBHBIX M HWHAYKTHUBHBIX YMO3aK/IFOUECHHH,
YMO3aKJIFOUCHUH 10 aHAJIOTUH;

pa3bupath 10Ka3aTeabCTBA MATEMATUUECKUX YTBEPKIACHUM (TPsSIMbIE U OT IPOTUBHOIO), POBOJUTH CAMOCTOSTEIBHO
HECJIOKHBIE JI0Ka3aTeIbCTBA MaTeMaTHYeCKUX (PaKTOB, BBICTpaMBaThb ApPryMEHTAIUIO, HPUBOAUTH IMPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIACHHUS;

BBIOMPATh CIOCOO pelleHrs ydyeOHOM 3ahaud (CpaBHMBATh HECKOJIBKO BAapHUAHTOB pEIIECHHS, BBIOMpATh HamOoJee
MOAXOSIINNA C YIETOM CaMOCTOSITENIBHO BbIICJIEHHBIX KPUTEPUEB).

Ba3oBnle ucciieqoBareLbCcKue 1eCTBUA.

HCITOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIIbCKUM MHCTPYMEHT IMO3HAHUS, (POPMYJIHUPOBATH BOIPOCH], (PUKCHPYIOIIHE
MPOTHBOpPEYHE, TPOOIEMY, CaMOCTOSTENHHO YCTAHABIMBAaTh HWCKOMOE W JaHHOEe, (OpMHUPOBATH THIOTE3Y,
apTyMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

IPOBOJIMTH TIO CaMOCTOSATENIBHO COCTaBIICHHOMY ILJIaHY HECJIOXKHBIH IKCIIEPUMEHT, HEOOJBIIOE HCCIICAOBAHUE IIO
YCTaHOBJICHUIO OCOOCHHOCTEH MaTEMaTHUYECKOTO 00BhEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKTy COOOI;

CaMOCTOSITeNIbHO  (OPMYJIMPOBAaTh OOOOIIEHWS ¥ BBIBOJABI IO pe3yjibTaTaM IPOBEAEHHOTO HAOJIOICHMS,
WCCJICIOBAHMS, OIEHUBATH IOCTOBEPHOCTD MOJIYICHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHMIA;

MIPOTHO3WPOBATh BO3MOYKHOE PA3BUTHE TMPOIECCA, a TAK)KE BBIABUTATH MPEATIONOKECHHUS O €r0 Pa3BUTUHA B HOBBIX
YCIIOBHUSIX.

Pabora ¢ nundopmanueii:

BBIABJIATH HEAOCTATOYHOCTD U M30BITOYHOCTH I/IH(i)OpMaI_II/II/I, JaHHBIX, H€O6XOI[I/IMBIX AJI1 pCIICHUS 3ada4u;



BbIOMpATh, AHAIM3UPOBATH, CHUCTEMATHU3WPOBATh W HMHTEPIPETUPOBATH MHGOPMAIMIO Pa3JIMYHBIX BUAOB U (opm
IPEACTABIICHHUS;

BBIOMpATh (popMy mpeacTaBieHUS WHGOPMAIMK W WUTIOCTPUPOBATH pPEIIaeMble 3aJadydl CXEeMaMHu, ArarpaMMaMu,
WHOU TpadUKON U UX KOMOMHAIMSIMU;

OLICHUBATh HAJAE&KHOCTh HMHGOPMALMM 1O KPUTEPUSM, MPEIIOKEHHBIM YUYUTEIeM WIH CHOPMYITHPOBAHHBIM
CaMOCTOSITEIIBHO.

KoMmyHnKkaTHBHBbIE YHHBeEpPCAJIbHbIE YYeOHbIe NeiCTBUS:

BOCIIPUHUMATh U (POPMYJIHPOBATH CYXACHUS B COOTBETCTBHHM C YCIOBUSAMH M IEISIMHU OOIICHHS, SICHO, TOYHO,
TPaMOTHO BBIPQKATh CBOIO TOYKY 3PEHHUS B YCTHBIX M MUCHBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAY PEIICHUS
3a/1auyu, KOMMEHTHUPOBATh MOJyYCHHBIN PE3yJIbTaT;

B XOJle OOCYXIEHHUS 3a/laBaTh BOMPOCHI IO CYIIECTBY OOCYXKIaeMOMl TeMbl, MPOOJEMBI, periaeMoi 3ajayu,
BBICKA3bIBAaTh HWJICH, HAIlCJICHHBIC Ha TIOWCK pPEIICHUS, COTMOCTABISATh CBOM CYXKICHHS C CYXICHUSAMH APYTHX
VYaCTHHKOB Juajora, OOHApyXHWBaTh pa3IW4Me W CXOJICTBO IO3HIMHA, B KOPPEKTHOW ¢dopme GopMyIupoBaTh
pa3HoTJIacHsl, CBOM BO3PAXKECHHUS;

NPECTaBIATh PE3YJbTAThl PEHICHUS 3a7aud, DKCIEPUMEHTA, MCCIEAOBAHMS, MPOEKTa, CAMOCTOSITEIIbHO BBIOUPATh
(dbopMat BBICTYIUICHHS ¢ YIETOM 3a/1a4d IPE3EHTAIIMU U OCOOECHHOCTEH ayAUTOPHUH;

MMOHUMAaTh M HWCIOJIh30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBUAYAJIHLHOW padOTHl MPU PEIICHUH Y4eOHBIX
MaTeMaTHYECKHX 3a]1a4;

MPUHUMATh 1IEJIb COBMECTHOM NEATETbHOCTH, INIAHUPOBATh OPTaHU3alUI0 COBMECTHOM PabOThI, paclpeaeisaTh BUIbI
paboT, JOroBapuBaThLCs, 00CYXKIaTh MPOIIECC U PE3ybTaT paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOICH;
y4acTBOBaTh B TPYyNMNOBBIX (opmax padboThl (0OCYXKJeHus, OOMEH MHEHHUSIMH, MO3TOBBIE IITYPMbl U JPYTHE),
BBITIOJIHATh CBOKO YacTh PaOOThl M KOOPAMHUPOBATH CBOM JEHCTBHS C JIPYTUMH WICHAMH KOMAaHbI, OIICHUBATH
KadeCTBO CBOETO BKJIa/Ia B OOIIMIA MPOIYKT IO KPUTEPHSIM, CPOPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUS.

PeryisiTuBHBIC YHUBEPCAJIbHBbIC YUeOHbIE 1eiiCTBUS



Camoopranusanus:

e CaMOCTOSITEIBHO COCTABJIATH IJIaH, AITOPUTM PEIlIeHUs 3a7a4u (MM €ro 4acTh), BHIOMPATH CIIOCO0 PEIICHUS C YUYETOM
HMMEIOLIUXCSL PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEU, apryMEHTHUPOBATh U KOPPEKTUPOBATh BapUAHThI PEIICHUI C
y4€TOM HOBOM MH(OPMAIIHH.

CaMOKOHTPOJIb, 3MOIMOHAJIbHBIN HHTEJJIEKT:

e BJIJIETh CIIOCOOAMHU CAMOITPOBEPKH, CAMOKOHTPOJIA MpoIiecca U pe3yibTaTa pelieHus MaTeMaTUYeCKOM 3aJ1auu;

e TPEABUIETH TPYIHOCTH, KOTOPhIE MOTYT BOBHUKHYTh MIPHU PEIICHUU 3a7a4Hl, BHOCUTh KOPPEKTHUBHI B JEATEIHHOCTh HA
OCHOBE HOBBIX OOCTOSITENIbCTB, HAWIEHHBIX OMIMOOK, BBISBIICHHBIX TPYIHOCTEH;

e OIICHMBAaTh COOTBETCTBHE pe3yJbTaTa ACSATEIbHOCTA TOCTABICHHON I1I€JIM W YCJIOBHUAM, OOBSICHSATH MPUYHHBI
JOCTHKEHUSI UM HEJOCTKEHUS LIeTTH, HAaXOAUTh OLIUOKY, /1aBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

HPEIMETHBIE PE3YJIBTATDI

K koHI1y 00y4eHus B 7 Kjiacce 00yJaromuiics MOJIy4UT CIEIYIOIINE TPEIMETHBIE PE3YIIbTaThI:

Pacno3HaBaTh H3y4E€HHBIE TE€OMETPUUECKHE (DUIYypbl, ONPEAENATh HUX B3aUMHOE paCIHOJIOKEHHE, H300paxkaTh
reOMETPUYECKUE (PUTYPBI, BBIOJHITh YEPTEKHU MO YCIOBUIO 3a7aud. VI3MepsATh JTUHEHHbIE U YIJIOBbIE BEJIMYMHBI. Pemarh
3a/1a4M Ha BBIYKUCIICHUE JUIMH OTPE3KOB U BEJINYMH YIJIOB.

Jlenate rpyOyl0 OLIEHKY JMHEHHBIX M YIJIOBBIX BEJIMYMH IPEIMETOB B peajbHON >KU3HMU, Pa3MEpPOB MPUPOTHBIX
00beKTOB. Paznuuare pazMepsl 3TUX OOBEKTOB MO MOPSAKY BETHUUYHUHBI.

CTpouTh 4epTeXKU K TEOMETPUUYECKUM 33/1a4aM.

[Tonb30oBaThCAd MNpU3HAKAMU PABEHCTBA TPEYTOJIbHUKOB, HCIONb30BAaTh MPU3HAKK M CBOMCTBA PAaBHOOEAPEHHBIX
TPEYTOJIBHUKOB IIPU PELICHUU 3a/1a4.

IIpoBOAUTE JTOTHYECKUE PACCYKAECHUSA C UCIIOIB30BAHUEM I'€OMETPUYECKUX TEOPEM.

[Tonp30BaThCAd NpHU3HAKAaMUA PABEHCTBA IPAMOYTOJIBHBIX TPEYTOJIbHUKOB, CBOWCTBOM MEJWAaHbl, MPOBEAEHHOM K
TUIIOTEHY3€ MPSAMOYTOJIBHOTO TPEYTOJIbHUKA, B PEILIEHUH T€OMETPUUECKUX 3a1a4.



Onpenensatb NapauIeIbHOCTh MPSAMBIX C MOMOIIBI YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMM cekymas. OnpenensiTh
[apAJJIENBHOCTD MPSAMBIX € IIOMOILBIO PABEHCTBA PACCTOSHUN OT TOYEK OJAHOM IIPSIMOM 10 TOYEK IPYroil MPsSMOM.

Pemats 3a1aun Ha kieT4aroi Oymare.

[IpoBONTh BBIUMCIAEHUS W HAXOAUTh YHUCIOBBbIE W OyKBEHHbIE 3HAYEHHUS YIJIOB B TIE€OMETPUYECKHUX 3aJadax C
UCIOJIb30BAaHUEM CYMMBI YIJIOB TPEYTrOJIbBHUKOB U MHOTOYT'OJIbHUKOB, CBOMCTB YTJIOB, 00Opa30BaHHBIX IPU NIEPECEUEHUH JIBYX
HapaJJIeNIbHBIX NPSMBIX CEKyIlIel. Pemars npakTuueckue 3a1a4y Ha HaXO0KJEHUE YIJIOB.

Bnagerp mNOHATHEM TE€OMETPUYECKOTO MeCTa TOYEK. YMEThb ONPENeNATh OUCCEKTpPUCY yria U CEpeIuHHBIN
IIEPIICHIUKYJISAP K OTPE3KY KaK F€OMETPUUECKUE MECTA TOUEK.

@opMyIMpOBaTh ONPEACIEHUSA OKPYKHOCTH U Kpyra, XOpAbl U IHaMETPa OKPYKHOCTH, NIOJIb30BATHCS UX CBOWCTBAMH.
YMeTh MPUMEHSATH 3TH CBOMCTBA IIPU PELICHUH 3aa4.

Brnagets noHsATHEM OMMCAHHON OKOJIO TPEYroJIbHUKA OKPY>KHOCTH, YMETh HaxoauTh €€ 1eHTp. [lonb3oBarbes pakramu
0 TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYTOJbHUKA NIEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO CEPEIMHHBIE EPIEHANKYIIAPHI K
CTOPOHAM TPEYTOJIbBHUKA MEPECEKAIOTCS B OJJHOM TOUKE.

Brnaners MOHATHEM KacaTelbHOW K OKPYKHOCTH, MOJIB30BATHCS TEOPEMOM O NEPNEHIMKYJSIPHOCTH KACATENBHOM H
paauyca, IpOBEAEHHOIO K TOYKE KacaHUsI.

[Tonp30BaThCA MPOCTEUIIMMH T€OMETPUYECKUMHU HEPABEHCTBAMH, TOHUMATh UX MPAKTHYECKUI CMBICIL.

[IpoBOAUTE OCHOBHBIE TEOMETPUUECKHE MIOCTPOEHUS C TIOMOLIBIO LIUPKYJIS U JIMHENKH.

K koniy oOyuenus B 8 kiacce 00y4darOnIuiics MOIydUT CIAEAYIOMINE MPEIMETHBIC PE3YIbTaThI:

Pacnio3HaBaTh OCHOBHBIE BHUJBI YETBIPEXYTOJBHHUKOB, MX 3JIEMEHTHI, MOJB30BAThCSI UX CBOMCTBAMHU IIPU PEIICHHUH
r€OMETPUYECKUX 3a/1a4.

[IprMeHsTh CBOMCTBA TOUKH IMepeceYeHNs MeuaH TPEYrojJbHUKa (LIEHTpa Macc) B PELICHUH 3a/1a4.

Brnagete mnoHATHEM cpeoHENH JHHUM TPEYroJbHUKAa W Tpamnelu, MNPUMEHSATh WX CBOWCTBA MpU PEIICHUH
reomeTpudecknux 3anad. [lons3oBaTtecsa Teopemoit daseca U TEOPEMOM O MPONOPLMOHAIBHBIX OTPE3KAX, IPUMEHATD UX IS
pEeLIeHUs IPAKTUYECKUX 3a7a4.

[IpuMeHsITh MPU3HAKU MTO100MS TPEYTOJIbHUKOB B PEUICHIUH T€OMETPUUECKHX 3aj1au.



[Tonb3oBaThesa Teopemoit [ludaropa st peiieHrs reoMeTpUUEeCKUX U MpakTHUecKuX 3a7a4. CTpOUTh MATEMATHYECKYIO
MOJIeJb B MMPAKTUUYECKUX 3a/1a4aX, CAMOCTOSTENIBHO JENaTh YePTEXK U HAXOIUTh COOTBETCTBYIOIIUE IJTUHBI.

Brnaners mOHATHSIMH CHHYCA, KOCMHYyCa M TaHT€HCa OCTPOro yrijia MPsSMOYTOJIbHOTO TpeyroyibHUKA. [lomap3oBaThes
STUMH MOHSITUSIMU JIJISl PEIICHUS MPAKTUYECKUX 3a]ad.

BoruucisaTes (pazaudHbIMUA cIOcO0amMu) TUIOMIA b TPEYTOJIbHUKA U IJIOMIA M MHOTOYTOJBHBIX (UTYyp (MOIB3YSCh, Te
HE00X0IUMO, KaJbKyISATOpOM). [[pUMEHSITh MOTyYEeHHbIE YMEHHUSI B MPAKTUYECKUX 3a7a4ax.

Braners MOHATUSAMH BIHMCAHHOTO M LEHTPAJIBHOIO yria, UCHOJIb30BaTh TEOPEMbl O BIUCAHHBIX YIJIAX, YIJax MEXIY
XOpJlaMH (CEKYIIMMU) U yTIie MEK/Iy KacaTeJbHOW U XOPAOM MPU PEUICHUH T€OMETPUUYECKUX 3a1ay.

Brnanerr MOHSATHEM OMUCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSIThH CBOMCTBAa ONUCAHHOTO YETHIPEXYTOJIbHUKA TMPU
pelIeHnH 3a1a4.

[IpuMeHATh MOJyYeHHBbIE 3HAHUS HA NMPAKTHKE — CTPOUTh MAaTeMAaTHYECKHE MOENH ISl 3a/a4 PEAIbHOW >KU3HH U
MPOBOAUTH COOTBETCTBYIOIIME BBIUMCICHUSI C MPUMEHEHUEM MOJ00MS U TPUTOHOMETpPUHU (TIOJIB3YSCh, TNI€ HEOOXOIUMO,
KAJIBKYJIITOPOM).

K xoniy oOydenus B 9 kiaacce 00y4darOnIuiics MOIyYUT CIAETYIONINE MPEIMETHBIC PE3YIbTaThI:

3HaTh TPUTOHOMETpPUYECKUE (YHKIMU OCTPHIX YIJOB, HAXOJUTh C UX T[IOMOIIBIO PA3JIUYHBIE BJIEMEHTHI
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA («PEIICHHE MPSIMOYTOJbHBIX TPEYroJbHUKOB»). HaxoauTh (C MOMOIIBIO KaJIbKYJSITOPA)
JUTMHBI M YTJIBI JJ1s1 HETaOJIUYHBIX 3HAUCHUH.

[Tonw3oBaThes GopMmyslaMH TIPUBEACHUS W OCHOBHBIM TPUTOHOMETPUYECKUM TOXKICCTBOM JJII HAXOXKIEHUS
COOTHOILIEHUN MEXAY TPUTOHOMETPHUUECKUMU BETUUYNHAMH.

Hcnonb30BaTh TE€OpEMbl CHHYCOB U KOCHHYCOB [IJISi HAXOXKIEHUS PA3IMYHBIX SJIEMEHTOB TPEYTrOJibHUKA («perieHue
TPEYTOJIBbHUKOBY ), IPUMEHSATh UX MPHU PEIICHUU T€OMETPUUYECKHX 3a7au.

Brnaners monsTUsIMU TpeoOpa3oBaHUs MOJ00MS, COOTBETCTBEHHBIX JJIEMEHTOB MOJ00HBIX Quryp. I[lomb3oBaThes
CBOMCTBaMU MOJ00US TPOU3BOJIBHBIX (UTYpP, YMETh BBIUUCIISITH JJIMHBI U HAXOAUTH YTJIbl y MOJ0O0HBIX puryp. [IpumMeHsTh
CBOMCTBA MO00MS B IPAKTUYECKUX 3a/1adaX. Y METh MPUBOAUTH MPUMEPHI MMOJOOHBIX (PUTYpP B OKPYKAIOIIIEM MUPE.

[Tonp30BaThCs TEOpEeMaMU O MPOU3BEACHUU OTPE3KOB XOpH, O MPOU3BEIAECHUU OTPE3KOB CEKYIIHMX, O KBajparTe
KacaTeJIbHOM.



[lonb3oBaTbCsd BEKTOpaMU, MOHMMAaTh HMX TE€OMETPUYECKUH M (PU3UYECKUM CMBICH, NPUMEHSATH HUX B PELICHUU
reOMETPUYECKUX U Pu3nUecKux 3aaad. [IpuMeHsTh cKkansipHOE MPOU3BEIEHUE BEKTOPOB JJII HAXOXKICHUS JITTMH U YTJIOB.

[Tonp30BaThCs METOJOM KOOPAMHAT HAa IUIOCKOCTH, MPUMEHSTh €r0 B PEHICHUU TC€OMETPUUYECKUX M MPAKTUUYECKHUX
3a/1ay.

Branets moHATUSMH MPaBUJIBHOIO MHOTOYTOJIBHHMKA, JUIMHBI OKPY>KHOCTH, JUIMHBI YTU OKPY>KHOCTU U PaJMaHHOM
MEpBI yria, YMETh BBIYUCIATH TUIONIA/Ib KpyTra U ero yacTtel. [[pumMeHsTh moydeHHble YMEHUS B MPAKTUYECKHUX 3a/1ayax.

Haxonuth ocu (WM HEHTPB) CAMMETPUH GUTYD, TPUMEHSTH IBMXKEHHS TUIOCKOCTH B MIPOCTEUIINX CITydasiX.

[IpuMeHsTh MOMyYeHHBbIE 3HAHUS HA MPAKTHUKE — CTPOUTh MaTeMaTHYECKUE MOJCIM JJIsl 3a/lad PealbHOW >KU3HU U
MPOBOAUTH COOTBETCTBYIOIINE BBIUMCICHHUS C MPUMEHEHUEM IMOJ00MS U TPUTOHOMETPUUYECKUX (PYHKIUM (MTOIB3YACH, TIE
HE00XO0MMO, KaJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

9 KVIACC
KosmuecTBo
HaumeHoBaHue pa3je/a U TeM
4acoB
IloBTOpenue kypca 8 kiaacca 2
| TosTopenue 2
I'naBa 1. Penenue TpeyrojibHUKOB 15
1 | Tpuronomerpuueckue ¢pyHkuuu yria ot 0°mo 180° 2
2 | Teopema KOCHHYCOB 4
3 | Teopema cunycoB 3
4 | Pemenuie TpeyrojabHIUKOB 2
5 | ®opmynbl Ut HAXO0XKJICHHSI TUIOMIAIN TPEYTOJIbHUKA 3
KonTpoJsbHas padora Ne 1 1
I'nasa 2. [IpaBujibHbIE MHOTOYT0JIbHUKH 9
6 | [IpaBuiabHBIE MHOTOYTOJIBHUKH U HX CBOHCTBA 4
7 | JInuna okpyxHoctu. [nomans kpyra 4
KonTpoJsbHasi padora Ne 2 1
I'naBa 3. /lekapTOBbI KOOPAUHATHI 11
8 | PaccTosiHue Mexly IByMs TOYKaMU C 33JJaHHBIMH KoopanHaTaMu. KoopMHaThl cepeinHbl OTpe3Ka 3
9 | YpaBHenue ¢urypsl. YpaBHEeHUE OKPYKHOCTH 3
10 | YpaBHeHue npsmoii 2
11 | YrnoBoii ko3 dunmeHT npsmoit 2
KonrtpoJbHas paGora Ne 3 1
I'naBa 4. BekTopsl 14
12 | IlonsiTe BeKTOpa 2
13 | KoopauHatsl BEeKTOpa 1
14 | CrnoxxeHre U BBIYUTaHHE BEKTOPOB 4
15 | YMHOXeHHe BEeKTOpa Ha YHCIIO 3
16 | CkansipHoe IpoM3BeIeHUE BEKTOPOB 3
KonTtpoJsbHas padora Ne 4 1
I'naBa 5. I'eomeTpuyeckune npeodpazoBaHus 10




17 | Awxenue (nepemenierne) Gurypsl. [lapamienbHblil mepeHoc
18 | OceBast cummeTpust
19 | Lentpanpnas cummerpusi. [ToBopot

20

I'omoretus. [Togobue dpuryp

KonTpoJsbHas pabora NeS

Pemenne 3ana4 Bropoii yactu OI'

HpOMC)KYTO‘IHaﬂ arrecranus

Pa36op u pemenue nporotunos 3anaun Ne24 OI'D

Paz36op u pemenne nporotunos 3anadu Ne25 OI'D

Paz6op u pemenue nporotunos 3anaun Ne26 OI'D

NINN RPN FPINNIN W




IHOYPOYHOE IINTAHUPOBAHHUE

9 KIIACC
Ne Tema ypoka Mpumeyanus Aara nposenenus
ypokKa IJIaH \ dakr
IloBTOpenue (24)
1 |IloBTOpeHue
2 |Bxomnas KoHTpoJIbHAs paboTa
I'1aBa 1. Pemenue TpeyrojibHHKOB
3 |Tpuronomerpuueckue ¢pyHkimu yria ot 0°qo0 180°
4  |Tpuronomerpuueckue ¢pyHkuuu yriaa ot 0°mo 180°
5 |Teopema kocuHycOB
6 |Teopema KOCHHYCOB
7 |Teopema KOCHHYCOB
8 |Teopema KOCHHYCOB
9 |Teopema cuHyCOB
10 |Teopema cuHyCOB
11 |Teopema cuHyCOB
12 |Pemienue TpeyroJbHUKOB
13 |Pemenue TpeyroJbHUKOB
14 | Dopmynbl 11 HaX0XKISHHS VIO N TPEYTrOJIbHUKA
15 |Dopmynbl s HaX0XKISHHS TUIOMIAIN TPEYTOJIbHUKA
16 |Dopmyinbl 11 HaX0XKISHHS IUIOMIAIN TPEYTOJIbHUKA
17 |KonTpoasnas padora Ne 1
I'naBa 2. IlpaBuJjibHble MHOTOYTOJIbHUKH
18 |IIpaBusbHBIE MHOTOYTOJIBHUKH M UX CBOMCTBA
19 |IIpaBusbHBIE MHOTOYTOJIBHUKH M HX CBOMCTBA
20 |IIpaBmIBbHBIE MHOTOYTOJIHHHKH U X CBOWCTBA
21 |IIpaBUibHBIE MHOTOYTOJIBHUKH U MX CBOWCTBA
22 |Jlmuna okpyxkHoctH. [Tnomane kpyra
23 |[nuna okpyxHoctu. Ilmomanp kpyra




24

JUinHa okpyxHocTH. [lnomans kpyra

25 | dnuna okpyxHoctH. [Tmomans kpyra
26 |KoutpoabHas pa6ora Ne 2
I'naBa 3. /lekapToBbl KOOPAMHATHI
97 PaccrosiHie Mexy AByMsl TOUKaMH C 3a1aHHBIMU
KoopanHaTamMu. KoopauHAaThI cepeinHbI OTPE3Ka
28 PaccrosiHie Mexy AByMsl TOUKaMH C 33/1aHHBIMU
KoopanHaTamMu. KoopauHAaThI cepeinHbI OTPE3Ka
29 PaccrosiHre Mexy AByMsl TOUKaMH C 331aHHBIMU
KoopaunHaTamMu. KoopamHATEI ceperHbI OTpe3Ka
30 |YpaBHeHue burypsl. YpaBHEHUE OKPYKHOCTH
31 |VYpaBHeHue burypsl. YpaBHEHUE OKPYKHOCTH
32 |YpaBHenue purypsl. YpaBHEHUE OKPY)KHOCTH
33 |YpaBHeHue npsamoi
34 |YpaBHeHUE NpsIMOi
35 |YrmoBoi k03 dunmeHT npsaMoit
36 |YrioBo#t koapbuMeHT npsamoi
37 |KoutpoabHas pa6ora Ne 3
I'maBa 4. BekTopsl
38 |IlonsaTue BekTOpa
39 |[IloHsaTHe BeKTOpA
40 |KoopauHatel BEeKTOpa
41 |CnoxeHue 1 BBIYUTAaHUE BEKTOPOB
42 |CrnoxeHue ¥ BBIYUTAHUE BEKTOPOB
43 |Crno)xeHue ¥ BBIYUTAHUE BEKTOPOB
44 |CnoxeHue 1 BBIYUTAHUE BEKTOPOB
45 |YMHOXXEeHHE BEKTOpa Ha YHUCIIO0
46 |YMHOXXEHUE BEKTOpa Ha YUCIIO
47 |YMHOXEHUE BEKTOpa Ha YUCIIO
48 |CkansgpHoe Npou3BeIeHHEe BEKTOPOB
49 |CxaysipHOE ITPOU3BE/ICHNE BEKTOPOB
50 |CxkayisipHOE POU3BEICHHE BEKTOPOB
51 |KouTtpoabHas pa6ora Ne 4




I'naBa 5. I'eomeTpuyeckue npeodpa3oBaHus

JlBmxenue (nepemernenne) purypsl. [lapanienpHbiii

52
NEPEeHOC
53 JlBmxenue (nepemernenne) purypsl. [lapanienpHbiii
EepPEeHOC
54 JlBmxenue (nepemernenne) Gurypsl. [lapanienpHbiii
EepPEeHOC
95 |OceBasi cMUMMETpHS
56 |OceBas cumMeTpus
57 |llentpanbHas cummerpus. [loBopoT
58 |llenrpanpHas cummerpus. [ToBopot
59 [['omorerus. [logobue puryp
60 |l'omorerus. [lonobue ¢uryp
61 |KonTpoabHasi pabora Ne§
Pemenue 3ana4 Bropoii yactu OI'I
62 |l[IpomexxyTouHas arTecTanus
63 [Pa30op u pemenne npororunos 3agaun Ne24 OI'D
64 |Pa36op u pernierne mpoToTuroB 3anadn Ne24 OI'D
65 |Pa30op u pemieHre npoToTHIOB 3aaa4u Ne25 OI'D
66 |Pa30op u pemieHre npoToTHIOB 3aaa4u Ne25 OI'D
67 |Pa30op u pemenne nmporoTuros 3anaun Ne26 OI'D
68 |Pa30op u pemieHre npoToTHIOB 3a1a4u Ne26 OI'D




MaTepHajJibHO-TEXHHYECKOEe o0ecnneueHHe VUeOHOr0 MpeaMeTa

No Haumenoeanue umywiecmea Kon - 60
1 KomrmiekT mebenu yueHnIecKou 13
2 CToJTbI yYCHHYECKHE HeperyMPyCMBIC 1
peryJupyemble 2
3 CryInbs y9eHUYECKUE HCperyTMPyCMBIC 18
peryJupyemble 12
4 CTOJN yYUTENBCKUM CO CTYJIOM 1
5 ITxad KHIKHBIA CO CTEKIIOM 2
Ilpeomemul mebenu 6 Tymba 3
7 BcerpoeHHblIit 2-X cTBOpUaThIi mKad 1
8 Bcerpoennsrii mikad ¢ 7-10 CEKIUAMH 1
9 [ToncraBka st HaCTEHHAsI 3
10 | nBeroB cTosuas 1
11 | Yacel HaCTEHHBIE 1
12 | JleMoHCTpanMOHHAs TAHEIb 1/2
13 Jlocka mikonbpHas 1
1 Habop nmpo3padHbIX TEOMETPUISCKUX TEJ IEMOHCTPAIIMOHHBIH 1 komn
Jononnumensuvie cpedcmea
2 Hab6op uepTexHbIX HHCTPYMEHTOB JJIsl padOTHI Y JOCKH 2 KOMII
dnekmponnvie mamepuaot 1 JloroMupsi BeposiTHOCTH yueOHO-METOIUYECKUNA KOMILIEKT 1
[TopTpeTsl MaTeMaTUKOB 10
1 ITudarop Camocckuit
2 Pene Jlekapt
3 [Trep depma
Jemoncmpayuonnsle mamepuansi 4 | l'or¢pun Bunbrensm JlehGnun
5 Jleonapn Ditnep
6 Kozed JIyn Jlarpanx
7 ITeep CumoHn Jlamiac
8 Kapn ®punpux ['aycc




Huxonait UBanosuy JloOaueBckuin

10

[Taduyruii JIbBoBHY YeObIeB

Hngpopmayuonnoe conposorcoenue

Caiit OUITN

YueOHO-MeTOANYEeCKH KOMILIEKT

Y4eOHUK, aBTOP, MECTO, TOJT

MeTtoaudeckoe mocodue, aBTop,

[Ipeamer - N —- JIugaKkTHYECKU MaTepua, aBTop
I'eomeTpus: 9 xnacc: y9eOHUK JUIs I'eomerpus: 9 xnacc: Meroauueckoe | ['eomerpusi: 9 kiacc: TUIAKTUYECKUE
ydamxcs o01eo0pa3oBaTenbHbIX noco6ue/ E.B. bynko, A.T. MaTepHuabl: COOPHUK 337a4 U
yapexnenuii/ A.I'. Mep3isk, B.b. Mepansik, B.b. [Tononckuit, M.C. KOHTPOJIBHBIX pabot/ A.I'. Mep3msk,
Maremaruka

[Tononckuii, M.C. Sxup. — M.:
Benrtana-I'pad, 2018

SAxup. — M. :Benrana-I'pad, 2018.

B.b. Ilononckuii, M.C. Axup. — M.
:Benrana-I'pad, 2018.
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