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IosicHuTENLHAA 3aNIUCKA

HporpaMMa COCTaBJICHaA B COOTBCTCTBHU C TpC6OBaHI/I}IMI/I q)e,ﬂepaJILHOFO rocyagapCTBCHHOI'O 06p330BaTCJ'IBHOFO CTaHdapTa
OCHOBHOTIO 06HICI‘O O6p&30BaHI/IH 110 MaTCMaTHKC.

Ha u3yuenue reoMeTpuu B OCHOBHOM I1IKOJIE OTBOAMUTCS 2 y4eOHBIX 4aca B HEJEII0 B TEUEHHE KaKJOro roja ooydeHus, Bcero 204
ypOKa.

TPEBOBAHMUA K PE3YJIBTATAM OCBOEHUSA COAEPKAHUSA KYPCA

[TporpamMma oOecrieyrBaeT JOCTHXKCHHE CIICAYIONIMX PE3yJbTaTOB OCBOCHHS OOpa30BaTEIbHOM IPOrpaMMbl OCHOBHOT'O OOIIETO
00pa3oBaHUs:

JINYHOCTHBIC:

1) ¢dbopmupoBaHre OTBETCTBEHHOIO OTHOUIEHUS K YYEHHIO, TOTOBHOCTH M CIOCOOHOCTM OOYy4YaloIIMXCi K CaMOpPa3BUTHUIO U
caM000pa30BaHUI0 Ha OCHOBE MOTHBAIlMM K OOYYEHMIO M MO3HAaHHUIO, BHIOOPY JalbHEWIero oOpazoBaHusi Ha 0a3e OPUEHTUPOBKHU B
Mupe npodeccuil 1 npodecCHOHATBHBIX NPEANOYTEHHUN, OCO3HAHHOMY IMOCTPOCHHUIO WHIMBUIyaIbHOW 00pa30BaTEIbHON TPACKTOPUU
C YYETOM YCTOMYMBBIX TO3HABATEIbHBIX HHTEPECOB;

2) ¢gopmupoBaHUE IEIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKU U OOIICCTBEHHOMU
MPaKTUKH;

3) dbopmMupoBaHUE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIEHUH U COTPYJHUYECTBE CO CBEPCTHUKAMU, CTAPIIUMHU U MJIAAIIMMU B
o0pa3oBaTenbHOM, 00IIECTBEHHO MOJIE3HOM, Y4eOHOUCCIEA0BATEIbCKOM, TBOPUYECKON U IPYTUX BUAAX JACATEIHHOCTH;

4) yMeHue SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICJIIM B YCTHOM M MHUCHMEHHOW peud, MOHMMATh CMBIC] MOCTABJICHHOMN 3aja4H,
BBICTPAUBaTh apryMEHTALMIO, IPUBOJIUTH IPUMEPBI U KOHTPIIPUMEDBI;

5) KPUTUYIHOCTH MBINIJICHUS, YMCHHUC PACIIO3HABATDL JIOTUYCCKH HCKOPPCKTHBIC BLICKA3bIBAHUSA, OTJINYATh T'MIIOTC3Y OT CI)aKTa;
6) KpC€aTUBHOCTb MBINIJICHUSA, MTHUIUATUBY, HAXOAYHNBOCTb, AKTUBHOCTD IIPHU PCIICHUH I'COMETPUYICCKUX 3a1a4;

7) yMeHue KOHTPOJIUPOBATH MPOIIECC M PE3yIbTaT YUeOHOM MaTeMAaTHIECKOU eI TeTLHOCTH;



8) cnoCOOHOCTH K IMOILIMOHATILHOMY BOCIPHUSITUIO MATEMAaTHUYECKUX 00OBEKTOB, 3aja4, PEIICHHM, PACCyKIECHUH;
MeTanpeIMeTHbIe:

1) yMeHue caMOCTOSATENbHO IIAHUPOBAThH aJIbTEPHATUBHBIC MyTH JAOCTH)KEHHUS IIeNiel, OCO3HAHHO BBIOMpATh Hanboee 3 PeKTUBHBIC
CIIOCOOBI pelIeH!s y4eOHbIX U MI03HABATEIbHBIX 3a7a4;

2) yMEHHE OCYIIECTBIISITh KOHTPOJIb MO pPe3yiabTaTy U MO crnocoOy IEHCTBUS Ha YPOBHE MPOU3BOJIHHOIO BHHUMAHUS M BHOCHUTH
HEOOXOANMBbIE KOPPEKTHUBBI,

3) yMeHHe aJleKBaTHO OLEHUBATh MPAaBUIBHOCTh WM OLIIMOOYHOCTH BBIIIOJHEHHS Y4eOHOW 3a1auu, €€ OOBEKTHBHYIO TPYAHOCTb U
COOCTBEHHBIE BOZMOXKHOCTH €€ PEILICHUs;

4) OCO3HAaHHOC BJIaJCHUC JIOTHYCCKHUMU IIGﬁCTBI/ISIMI/I OIIpCACICHUA HOH}ITI/H?I, O606IH€HI/IH, YCTAaHOBJICHUA aHaHOFHﬁ, KJ'IaCCI/I(i)I/IKaI_[I/II/I
Ha OCHOBC CaMOCTOATCIBHOI'O BI)I60pa OCHOBAHUU U KPpUTCPHUCB, YCTAHOBJICHHA POJOBHUIOBBIX CBH3€ﬁ;

5) YMCHHUC YCTAaHABJIMBATL IIPHUYMHHO-CIICACTBCHHLIC CBA3M, CTPOUTH JIOTHYCCKOC PACCYKIACHUC, YMO3AKJIIOUCHHUC (I/IH,ZIYKTHBHOG,
ACAYKTHUBHOC U 110 aHaJ'IOFI/II/I) U BBIBOJBI,

6) YMCHHUC CO3daBaThb, IIPUMCHATL U HpCO6pa3OBI>IBaTI> 3HAKOBOCHUMBOJIHUYCCKUC CPCACTBA, MOJACIIN U CXCMbI IJIs PCIICHUA y‘-Ie6HI>IX u
IIO3HABATCIIbHBIX 3a1a4,

7) yMeHUEe OpraHU30BbIBATh YYEOHOE COTPYIHUYECTBO M COBMECTHYIO JEATEILHOCTh C YUUTEJIEM U CBEPCTHUKAMU: OMPEEISATh 1EIH,

pacrpenensaTb GYHKIMKA U POJU YYACTHUKOB, OOIKE CIOCOOBI paboThl; yMeHUE paboTaTh B IPYMIE: HAXOAUTh OOIIEe pelIeHue U
paspemiaTh KOH(MIUKTHI Ha OCHOBE COTJIACOBAHUS TMO3MIMK M Yyuy€Ta HWHTEPECOB; CiyliaTh MapTHEpa; (QOpMyIUpOBaTh,
apryMEHTHPOBATh U OTCTauBaTh CBOE MHEHUE;

8) dhopmMupoBaHHE U pPa3BUTHE YYEOHOM M OOIETOJIB30BATEILCKON KOMIIETCHTHOCTH B 00JIACTH MCIOJB30BaHUS HWHGOPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX TexHonoruil (MK T-koMIeTeHTHOCTH);

9) dbopmupoBaHre TIEPBOHAYATBLHBIX MPEICTABICHUN 00 WAESX W O METOJIaX MATEeMAaTHKW KaKk 00 YHHUBEPCAIHHOM SI3BIKE HAYKU U
TEXHUKH, O CPEJICTBE MOJICIIMPOBAHUS SIBICHUN U MPOLIECCOB;

10) ymeHue BUAETh MATEMAaTUUECKYIO 33]1a4y B KOHTEKCTE MPOOJIEMHON CUTYyaIlMU B APYTUX AUCIUIIINHAX, B OKPYKAIOIIEH KU3HU;



11) ymeHue HaxoIuTh B PA3JIMYHBIX HMCTOYHUKAX HMHPOPMALIMIO, HEOOXOAUMYIO JUJIsl PEHICHHS MaTEeMaTUYeCKUX MpoOJeM, U
MPEACTABIATh €€ B MOHATHOW (hopme; MPUHUMATH PEIICHHUE B YCIOBHSAX HEMOJHON W W30BITOYHON, TOYHOW W BEPOSTHOCTHOU
uHpopManmy;

12) yMeHue MNOHMMATh W HCIOJIB30BATh MAaTeMaTHYECKHE CPEACTBAa HATJSJAHOCTU (PUCYHKH, YEPTEXKH, CXEMbl U Jp.) IS
WJUTIOCTPALU, UHTEPIIPETALUU, apryMEHTAlUH;

13) ymeHue BbIIBUraTh TUIOTE3BI IPU PEIIEHUN YY€OHBIX 3a/1a4 U TOHUMATh HEOOXOIMMOCTh UX IPOBEPKU;

14) ymeHue npuMeHsTh HHAYKTUBHBIC U JIeTYKTUBHBIE CTIOCOOBI PACCYKACHUN, BUACTH Pa3IM4HbIC CTPATETUH PELICHHS 3a/1a4;

15) noHumMaHue CymHOCTH aNTOPUTMUYECKUX MPEANUCAHUN U YMEHUE 1eHCTBOBATh B COOTBETCTBUM C MPEITIOKEHHBIM aITOPUTMOM,;
16) ymeHue caMOCTOATEIbHO CTaBUTh 1I€JIM, BEIOUPATh U CO3AaBaTh aJTOPUTMBI JIJIsl peUIeHHs y4eOHbIX MaTEMaTUYECKUX MpoOieMm;
17) yMeHue MIIaHupOBaTh U OCYIIECTBIISITh I€ATEIbHOCTD, HAIIPABJICHHYIO Ha PEIICHHE 3a7a4 UCCIEA0BaTEeIbCKOr0 XapakTepa;

npeaMeTHbIe:

1) OBJIaACHHC 0a30BBIM NOHITUHHBIM arirapaToM 110 OCHOBHBIM pasaciiaM COACPKaHUSA, IIPCACTAaBIICHUC 00 OCHOBHBIX HN3y4aCMbIX
IIOHATHUAX (III/ICJIO, reoMeTpruiCCKasd (bnrypa, BCKTOp, KOOpI[I/IHaTBI) KaKk BaKHEHUIIINX MaTEeMaTHUYECKUX MOACIIAX, ITO3BOJJIAIOIIHNX
OIIMCBIBATDb U U3YYaTh PCAJIbHBIC ITPOLCCCHI U SABJICHUA,

2) ymeHue paboTaTh ¢ T€OMETPUUECKUM TEKCTOM (aHAJIM3UPOBATh, M3BJIEKATh HEOOXOAUMYIO MH(OpPMAIHMIO), TOYHO U TPAMOTHO
BBIPAXaTh CBOM MBICIIU B YCTHOW M MHUCHbMEHHOW pPEeYr C TPUMEHEHHUEM MATEMATUYECKOW TEPMUHOJIOTUN U CUMBOJIUKH, UCTIOJIB30BaTh
pa3JIMuHbIe SI3BIKK MaTEMAaTHKHU, MPOBOAUTH KiIacCUPUKAIMKU, JIOTMYECKUE OOOCHOBAaHMS, [I0KA3aTeIbCTBA MaTEMaTHUUYECKUX
YTBEPKICHHU;

3) oBNaJieHUE HABBIKAMH YCTHBIX, MUCbMEHHBIX, MHCTPYMEHTAJBLHBIX BBIUMCICHU; 4) OBJIaJIcHUE T€OMETPUUECKUM SI3BIKOM, YMEHHUE
MCIIOJIH30BATh €0 JIJISl OMMCAHUS TIPEIMETOB OKPYKAIOIIETO MUPa, Pa3BUTHE MTPOCTPAHCTBEHHBIX MPEICTABICHUA 1 N300pa3UTEIbHbBIX
YMEHUH, TPHOOPETEHHE HABBIKOB T€OMETPHUECKUX TTOCTPOCHUIA;



5) ycBOEHME CUCTEMATHYECKHMX 3HAHUWU O TUIOCKMX (PUIypax U HUX CBOMCTBAxX, a TAKXKE Ha HAIJIAJIHOM YPOBHE — O MPOCTEHIINX
MIPOCTPAHCTBEHHBIX TENAX, YMEHUE MPUMEHATh CUCTEMAaTHYECKHE 3HAHUS O HUX ISl PEHICHUS T'€OMETPUUYECKUX U MPAKTUYECKHUX
3ajay;

6) YMEHHE W3MEPATH JIMHBI OTPE3KOB, BEIWYHMHBI YIJIOB, MCIOJIB30BaTh (POPMYIBI NIl HAXOXKICHHUS MEPUMETPOB, TUIOMIANCH U
00BbEMOB TeOMETpUUECKUX DUTYD;

7) YMCHHUC TNMPHUMCHATH M3YUCHHBLIC IIOHATHA, PC3YJIbTAaTbl, MCTOAbI MJIA PCHICHHA 3aa4d IPAKTHUUYCCKOI'O XapakKTepa M 3aJd4 H3
CMCIKHBIX TUCIHHIIINH C UCIIOJIb30BAHUCM IIpU HGO6XOI[HMOCTI/I CIIPAaBOYHBIX MAaTCPHUAJIOB, KAJIBKYJIISITOPA, KOMIIBIOTCPA.

COIAEPKXAHHUE KYPCA

Harnsaanas reomerpusi. Harnsaasle npecTaBiieHds 0 MPOCTPAHCTBEHHBIX (uUrypax: KyO, mapamienenunes, npu3ma, nupamuia,
map, cdepa, konyc, numauHAp. M3o0pakeHue mnpoctpaHCTBeHHBIX ¢uryp. Ilpumeps cedenuit. Muororpannuku. IlpaBuibHbIC
MHOTOrpaHHMKH. [[prMepbl pa3BEPTOK MHOTOTPaHHUKOB, LIMJIMHAPA U KOHYCA.

[Tonsitue 00bEMa; enquHUIBI 00BEMA. OOBEM MPAMOYTOIBLHOTO Mapaliiesienurea, Kyoa.

I'eomerpuueckue ¢purypsl. [Ipsmeie u yrael. Touka, npsmasi, IIOCKOCTb. OTpe30K, Jyd. Yron. Buasl yrios. BeptukanbHbie u
CMEXHbIE yTIiIbl. buccekrpuca yria.

[TapayutennbHple W mepecekaromuecs  npsmMble.  [lepneHaukynspHble  mnpsiMble.  TeopeMbl O  NApauIeIbHOCTH WU
MEPIECHIUKYJISIPHOCTH NMPAMBIX. [IeprieHIuKyigp U HaKJIOHHAs K npsiMoil. CepeuHHbIN NEPIEHIUKYJIIAP K OTPE3KY.

['eomerpuyeckoe mecto Touek. CBOWCTBA OMCCEKTPHUCHI YIJIa U CEPEAMHHOTO MEPIICHIUKYISPa K OTPE3KY.

TpeyronbHuk. BeicoTa, MenuaHa, OHCCEKTpHca, CpEIHSs JMHUS TpPEyrojbHUKAa. PaBHOOeApEHHbIE M PaBHOCTOPOHHHE
TPEYroJbHUKU; CBOMCTBA W MPU3HAKK PaBHOOEAPEHHOTO TpeyrojbHUKa. [Ipu3Haku paBeHCTBAa TPEYrojbHUKOB. HepaBeHCTBO
TpeyrojabHuKa. COOTHOLIEHUS MEK1y CTOPOHAMU U YIJIaMU TPEYTOJIbHUKA.

CymMa yriioB TpeyrojipHuka. BrenmHue yrawl TpeyroiasHuka. Teopema Paneca. [logmobue tpeyroiapaukoB. [IpusHaku mogoOus
TpeyroibHUKOB. Teopema [Iudaropa. CuHyc, KOCUHYC, TAHT€HC, KOTAHT€HC OCTPOTO yIJia MPSIMOYTOIBHOTO TPEYrOJIbHUKA U YTJIOB OT
0 mo 180°; mpuBenenue Kk octpomy yriy. PenieHue nmpsMOYTrOJbHBIX TPEYroJbHUKOB. OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO.



®opMyJbl, CBS3bIBAIOLIME CUHYC, KOCHHYC, TAHI'€HC, KOTAHI'€HC OJHOTO M TOrO K€ yIya. PellleHne TpeyrojbpHUKOB: TeOpema
KOCHHYCOB M TEOPEMA CUHYCOB. 3aMevaTelIbHbIe TOUKH TPEYTrOJIbHUKA.

Yetbipéxyronpuuk. [lapamnenorpamm, ero cBoiicTBa u npusHaku. [IpsiMoyroiapHUK, KBajapaT, poMO, UX CBOMCTBA W MPU3HAKHU.
Tpaneuus, cpeaHss IUHUS TpANCIUU.

MHoroyroiasHuK. Belltykiibie MHOTOYroJibHUKU. CyMMa YIJIOB BBITYKJIOTO MHOTOYTOJIbHUKA. [IpaBUIbHBIE MHOTOYTOJIBHUKHY.

OxpyxHOocTh M Kpyr. [yra, xopaa. Cekrop, cermeHT. LleHTpanpHBI yroj, BIOMCaHHBIA yroj, BEJIMYMHA BIMCAHHOTO YIUIA.
B3anmHoe pacnosiokeHrne NnpsMOW M OKPYKHOCTH, NBYX OKpy:KHOCTeH. KacarenbHas M cexymas K OKPYKHOCTH, MX CBOKCTBA.
BrnucanHple M OnMCaHHbIE MHOTOYTrOJbHUKHA. OKpYKHOCTb, BIHMCAaHHAasi B TPEYrOJIbHUK, W OKPYKHOCTb, ONMCAHHAas OKOJIO
TpPEyroJbHHUKA. BriMcaHHbBIE U OIIMCAaHHBIE OKPYKHOCTH IPABUIILHOIO MHOTOYT'OJIbHUKA.

['eomeTrpuueckue npeodpazoBanus. [lonstue o paBeHcTBe (uryp. IloHsiTHEe O NBMKEHMM: OCeBas M LEHTpalbHas CUMMETPUH,
napajuielbHbIi nepeHoc, noBopoT. [loHsaTre o mogobuu Guryp u roMOTETHH.

[TocTpoeHust ¢ NOMOIIBIO HUPKYJIS U TUHEWKU. OCHOBHBIE 33J]a4M Ha IMOCTPOEHUE: JIEJIEHUE OTpe3Ka IMOIojaM; NOCTPOCHHE yTIia,
PaBHOTO JIaHHOMY; IIOCTPOCHUE TPEYrojbHUKA MO TPEM CTOPOHAM; MOCTPOEHUE TMEPIEHIUKYIIIpa K MPSIMOM; MOCTpOEHUE
OMCCEKTPUCHI yTIiia; JCJICHNE OTPe3Ka Ha N paBHBIX YaCTEH.

Penienue 3a/1au Ha BBIYUCIIEHUE, JOKA3aTEILCTBO U MOCTPOCHUE C UCIIOJIB30BaHUEM CBOMCTB M3YyUEHHBIX (DUTYD.

N3mepenne reoMmeTrpruuecKux BeJu4uH. /iinHa otpeska. PaccTtosiHue OT TOUKM 10 NpsiMOM. PaccTtosiHue Mexay napauiesibHbIMU
MPSMBIMU.

[TepuMeTp MHOTOYTOJIBHUKA.
JInuHa OKpYKHOCTH, YHCIIO TT; JJIMHA YT OKPY>KHOCTH.
I'pagycHas mepa yriia, COOTBETCTBHME MEXKAY BEIMUYUHON HEHTPAIBHOTO yIJia U JJIMHOW IyT'M OKPYKHOCTH.

[Tonsitue miomaan miockux ¢uryp. PaBHOcocTaBineHHble M paBHOBenukue QGurypsl. [lnomans npsimoyronpHuka. ILmomanu
napajuierorpaMmma, TpeyrojpHuka U Tpaneuuu. Ilnomans MHoroyronsHuka. Ilnomane kpyra m miomans cektopa. CoOTHOILIEHHE
MEXIy MIIOIIAIMU MOAOOHBIX (QUTYP.



Pemenue 3aJla4d Ha BBIYHUCJICHHE U J0KA3aTCJIbCTBO C UCIIOJIb30BAHUEM H3YUYCHHBIX q)OpMyJ'I.

Koopaunartbl. YpaBuenue npsimoil. Koopaunatsl cepennnbl oTpe3ka. @opMyiia pacCTOSIHUS MEXIY ABYMsI TOYKAMH TTIOCKOCTH.
VYpaBHEHUE OKPYKHOCTH.

BekTopsl. /InunHa (Moaynb) BekTopa. PaBeHcTBO BekTopoB. KosmHeapusie BekTopbl. KoopauHaTsl BEKTOpa. Y MHOKEHHE BEKTOPA
Ha YKCJIO, CYMMa BEKTOPOB, Pa3JI0KEHUE BEKTOPA IO IBYM HEKOJUIMHEApHBbIM BeKTOpaM. CKalsipHOE MTPOU3BEAEHUE BEKTOPOB.

TeopeTuko-MHOKeCTBEHHbIEe MOHATHA. MHOXECTBO, 3JIEMEHT MHOKECTBA. 3aJaHUE MHOXECTB IMEPEUYUCICHUEM JIIEMEHTOB,
XapaKkTepUCTUUEeCKUM CBOMCTBOM. [TlogmMHOkecTBO. OOBEIMHEHNE U IEPECEUCHUE MHOXKECTB.

JieMeHTHI Joruku. OnpeneneHue. AKCUOMBI U TeopeMbl. Jloka3arenbcTBo. Jloka3arensCcTBO OT mpoTUBHOrO. Teopema, oOpaTHas
nanHoil. [Ipumep u koutpnpumep. [loHsATHE 0 PAaBHOCWIBHOCTH, CIEI0BAHUH, YIOTPEOIEHHUE JIOTUYECKUX CBA30K €CIH ..., TO ..., B TOM
Y TOJIBKO B TOM CIIy4ae, JIOTUYECKUE CBSA3KHU U, WIIH.

I'eomeTpusi B ucropudeckom pasputuu. Ot 3emiuemepus k reomerpuu. [ludarop u ero mkona. @anec. Apxumen. [loctpoenue
MpaBUJILHBIX MHOTOYroJIbHUKOB. Tpucekuus yrina. Ksaapatypa kpyra. YnBoenue kyOa. Mcropust uucna m. 30J70TOE CEUCHUE.
«Hauvamna» Epxnupna. JI. Dinep. H. U. JloGaueBckuii. Mctopus mstoro noctynara. M300peTeHue MeToja KOOpAUHAT, TTO3BOJISIOIIETO
MEPEBOIUTh TE€OMETPUYECKHUE OOBEKTHI Ha s3bIK anreOpnl. P. Jlexapt u II. ®@epma. [Ipumepsl pasnuyHBIX CHCTEM KOOpPJIWHAT Ha
IJIOCKOCTH.

IIVIAHUPYEMBIE PE3YJIBTATBI U3YUEHUA KYPCA TEOMETPUHA B 7—9 KITACCAX
Harasinnas reomerpust
BbINTyCKHUK HAYyYUTCA:
1) pacrio3HaBaTh Ha YepTE)KaAX, PUCYHKAX, MOJIEIIAX U B OKPY>KAIOLEM MHUPE TUIOCKKE U MPOCTPAHCTBEHHBIE T€OMETPUUYECKUE PUTYPBI;
2) pacno3HaBaTh pa3BEPTKHU KyOa, MPSIMOYTOJILHOTO Mapajlieenune a, MpaBuibHON TUPaMUIbl, IMIMHAPA U KOHYCA;
3) onpenensTh N0 JUHEHHBIM pazMepaM pa3BEPTKU (DUTYpHI JIMHEWHbBIE pa3Mepbl caMoi (GUTYphl U HA0OOPOT;

4) BBIYUCIIATH O0BEM TIPSIMOYTOJILHOTO TTApAIJICIICTIHIIE 1A,



BBINMyCKHUK OJIYYUT BO3MOKHOCTD!

5) BBIYHUCIATH 00BEMBI TPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYP, COCTABICHHBIX U3 MPSMOYTOJIbHBIX MapajijIesIeUIe/10B;
6) yriayOuTh U pa3BHUTh MPEJCTABICHUS O MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTypax;

7) IPUMEHSTH TOHATUE PA3BEPTKU ISl BHIMOTHEHUS TPAKTUYECKUX PACUETOB.

I'eomeTpuyeckue purypol

BpinyCkHUK HayuuTCA:

1) monp30BaTHCS SI3BIKOM T'€OMETPHUU ISl OMUCAHUS MPEIMETOB OKPYKAIOIIETO MUPA U UX B3aUMHOIO PACIIONOXKCHUS;

2) pacnio3HaBaTh U U300pakaTh HA YEPTEKAX U PUCYHKAX F€OMETpUUYECKHUE (PUTYPHI U X KOHPUTYpaIUK;

3) HaxoAWUTh 3HAYEHUS JUIMH JIMHEWHBIX DJIEMEHTOB (UTYp M UX OTHOIICHMS, TpaaycHyto mepy yrioB oT 0 mo 180°, mpumenss
OTpeJeIeHNs, CBOMCTBA W TpPHU3HAKK (UTYp M UX DJIEMEHTOB, OTHOIIEHUS (uryp (paBEHCTBO, MOJI00HE, CUMMETPUH, MOBOPOT,
napa’suliesIbHbIN MEPEHOC);

4) OIcpupoBaThb C HAYAJIbHBIMHA ITOHATUAMHA TPUT'OHOMETPHUHU W BBIMIOJHATH 3JICMCHTAPHLBIC OIICPAllki HA/l (1)yHKI_II/I$IMI/I YTJIOB,

5) pemath 33724 Ha JOKA3aTeIbCTBO, OMUPASICh HA U3YUEHHBIE CBOMCTBA (DUTYpP U OTHOIICHUN MEXKITy HUMH U IPUMEHSISI U3YUCHHbBIC
METO/Ibl IOKA3aTEIbCTB;

6) peliaTh HeCIOKHbIE 33]]a4l Ha IIOCTPOCHUE, TPUMEHSISI OCHOBHBIEC aJITOPUTMBI IOCTPOCHHUS C TIOMOIIBIO IIUPKYJIS U JIMHEHKY;
7) pewmiaTh NpOCTENIINE MIJIAHUMETPUUECKUE 3a/1a4H B IPOCTPAHCTBE.
BpInyCKHUK OTYYHUT BO3MOKHOCTD:

8) oBlageTh METOJAMU PEIICHUS 3aJad Ha BBIUUCICHUS U JI0KA3aTeIbCTBA: METOJOM OT MPOTUBHOIO, METOJOM MOJ00HS, METOJIOM
nepebopa BapuaHTOB U METOJIOM T€OMETPUUECKUX MECT TOYCK;

9) mpuoOpecTu OMbIT NPUMEHEHHUs alredpanvyeckoro M TPUTOHOMETPUYECKOro anmapara W WAed ABWKEHUS NpU pEUIeHUU
reOMETPUYECKHX 3a/1a4;



10) oBnageTh TPaJUMLIMOHHOM CXEMOM pelleHus 3ajady Ha MOCTPOCHHE C TMOMOUIBI0 LUPKYIS W JUHEWKH: aHallu3, MOCTPOEHUE,
J0Ka3aTeJIbCTBO U UCCIIEI0BAHNUE;

11) HayuuThCs pemaTh 3a7a4u Ha MOCTPOEHHUE METOI0M F€OMETPUYECKOI0 MECTa TOUEK U METOJIOM MOJ00uS;
12) nproOpecTH ONBIT UCCIEOBAHUSI CBOMCTB IIIAHUMETPUUECKUX (PUTYP C MTOMOIIBbIO KOMITBIOTEPHBIX MPOTPaMM;

13) mproOpecTH OMBIT BHITIOJHEHUS MMPOESKTOB 10 TeMaM: «I eoMeTpudeckue mpeoOpa3oBaHus Ha MIIOCKOCTHY, «IlocTpoeHne oTpe3koB
o hopmyier.

HN3mepenue reoMmeTpuYeCKUX BeJTHYHH
BrInmycKkHUK HayduTCs:

1) ucnonp30BaTh CBOMCTBA M3MEPEHUS JUIMH, IUIOLIAJEH U YIJIOB IpPHU PEUICHUM 337ad Ha HAXOXKIACHHUE JUIMHBI OTpE3Ka, JJIMHBI
OKPY’KHOCTH, JJIMHBI IYTH OKPYKHOCTH, TPalyCHON MEPHI YIJIa;

2) BBIYUCHATH JJIMHBI JUHEHHBIX AJIEMEHTOB (UIYp M UX YIUIBI, UCHOJIb3ysS (POPMYJbl IJIMHBI OKPYKHOCTH W JJUHBI JyTH
OKPYXHOCTH, OpMYJIbI TUIOIAAEH QUryp;

3) BBIYMCIISTH IUIOIIA/IA TPEYTOJbHUKOB, MPAMOYTOJIbHUKOB, ApaJIEIOrPaMMOB, Tpaneuui, KpyroB U CEKTOPOB;
4) BBIYMCIATH AJUHY OKPYKHOCTH, IJTMHY AYTH OKPY>KHOCTH;

5) pemarh 3amayM Ha J0KA3aTE€IbCTBO C HCIOJB30BaHWEM (POPMYIN JIJTMHBI OKPYKHOCTH WM JUJIMHBI JAYTH OKPY>KHOCTH, (OpMYI
riomaznei puryp;

6) pemiatb NPaKTHYECKUE 3aJa4M, CBS3aHHbIE C HAXOXKJICHHEM TE€OMETPHUUYECKHX BEJIUYUH (MCHONB3Yys MpU HEOOXOJIUMOCTH
CIIPAaBOYHUKH U TEXHUYECKHUE CPEIICTBA).

BBINyCKHUK NOJIYYUT BO3MOKHOCTD:

7) BBIUUCIATD TUIOMIAAHN (DUTYp, COCTABIICHHBIX W3 JABYX WIH 0oJiee MPSIMOYTOJILHUKOB, TApAJIJIEIOTPAaMMOB, TPEYTOJILHUKOB, KpyTra U
CEKTOpa;

8) BBIYUCIEATH INIOIAAN MHOT'OYT'OJIBHUKOB, MCIIOJIB3YSA OTHOIICHUA PABHOBCIIMKOCTHU U PABHOCOCTABJIICHHOCTH,



9) npuobpecTu ONBIT MPUMEHEHHS aNre0Opandyeckoro U TPUrOHOMETPUUYECKOTO anmapara U UJed JIBUXKEHUS MPU PEUICHUH 3a/lad Ha
BBIYMCIICHUE TUIONIAIei1 MHOTOYTOJIbHUKOB.

Koopannarsl
BrInmyckHUK Hay4uTCs:
1) BBIUKCIATH AJIMHY OTPE3Ka MO KOOPJAUHATAM €0 KOHIIOB; BEIUHMCIISITE KOOPAUHATHI CEPEIUHBI OTPE3Ka;
2) UCIOJIB30BATh KOOPJIMHATHBIM METOT JIJIsl U3YUYEHUSI CBOMCTB MPSAMBIX U OKPY>KHOCTEH.
BpInyCKHUK NTOIYYUT BO3MOKHOCTD:
3) oBiaeTh KOOPJAMHATHBIM METOJOM PEIICHHUS 3a/]1a4 Ha BHIYUCIICHUE U JI0KA3aTeNIbCTBO;

4) mpuoOpecTH ONbIT HMCHOJB30BAHUS KOMIBIOTEPHBIX IMPOTrpaMM I aHalIW3a YacTHBIX CIIy4aeB B3aMMHOIO PaCIOJIOXKEHUS
OKPY’KHOCTEH U IPIMBIX;

5) HpI/IO6p€CTI/I OIIBIT BBIIIOJIHCHHUSA ITPOCKTOB HA TCMY «HpI/IMeHCHI/IC KOOPAWMHATHOI'O MCTO/Jia ITPU PCIICHUU 3ada4 Ha BBIYMCICHUC U
JOKa3aTCIbCTBO».

BekTopbl
BrInyckHUK HayduTCs:

1) onepupoBath ¢ BEKTOpaMHU: HaAXOJIUTh CYMMY M Pa3HOCTb JIByX BEKTOPOB, 3aJlaHHBIX T'€OMETPUYECKHU, HAXOAUTh BEKTOP, PaBHbIN
ITPOU3BEAECHUIO 3aJaHHOIO BEKTOPA HA YUCIIO;

2) HaXOAuTh JJIsl BEKTOPOB, 3aJlaHHBIX KOOPJMHATAMU: JUIMHY BEKTOpa, KOOPJMHATHI CYMMBI M Pa3HOCTH JBYX U 00Jiee BEKTOPOB,
KOOPAWHATHI TPOU3BEJACHUS BEKTOpa HA 4YHCIO, NPUMEHSS TpPU HEOOXOJUMOCTH COUYETATENIbHBIM, MEPEeMECTUTEIbHBIN U
pacnpeeuTeIbHbIA 3aKOHBI,

3) BBIUUCIATH CKAIAPHOE MPOU3BEIACHUE BEKTOPOB, HAXOAWTh Yrod MEXIYy BEKTOpaMH, YCTAHABIMBATH MNEPHEHIUKYISIPHOCTH
MPSAMBIX.

BBINyCKHUK NOJIyYUT BO3MOKHOCT:



4) OBJIaACTb BEKTOPHBIM MCTOJA0M AJIsA pCIICHUA 3a4a4 Ha BBIYUMCIICHUEC U JOKA3aTCIbCTBO,

5) HpHO6peCTI/I OIIBIT BBIINOJHCHUS IIPOCKTOB HA TCMY ((HpPIMeHeHI/IC BCKTOPHOI'0O MCTOHA IIPpU PCIICHUU 3add49 Ha BBIYHCIICHUC U
JOKa3aTCIbCTBO».

TEMATHYECKOE INTAHUPOBAHUE C YKAZAHUEM KOJINYECTBA YACOB, OTBOAUMbIX HA U3YYEHMUE

KAXKJIOW TEMBI
7 knacce
Ne Conepxanue Kon-Bo | JlaTel npoBeneHMs OcHoBHbIE BUABI yueOHO nestenbHocTH (YY)
ypoKa 4acoB TIJ1aH dakt
I'naBa I. HaganeHbie reomerprueckue cBeaeHus (109) OOBSCHATb, YTO TAaKOE OTPE3OK, Jy4, Yroil, Kakue Qurypsl
1 TIpsiMasi 1 OTPE30K 1 05.09 Ha3bIBAIOTCS PAaBHBIMH, KaK CPAaBHUBAIOTCS M HU3MEPSIOTCA
OTpPE3KH M YIJIBI, YTO TAaKOE€ TpaayCc W TpaayCHas Mepa yria,
2 J1yd u yron 1 07.09 KaEOfI yroma IZZBBIBaeTCH np}lelll;E TI[y};[LIM, OF():TJ[I)ZIM, pa3BéI;Hy}TIZIM,
3 CpaBHEHHE OTPE3KOB U yIJIOB 1 12.09 4TO TAKOE CEPEIUHA OTPE3Ka M OUCCEKTpHCa yrila, KAKME YIJIbI
4 N3Mepenue oTpe3KoB 1 14.09 Ha3bIBAIOTCS ~ CMEKHBIMA U KaKHe  BEPTUKAIbHBIMH;
5-6 N3mepenue yrion 2 19.09 dbopmynupoBaTh U OOOCHOBBIBATH YTBEPXKACHHUS O CBONCTBAX
21.09 CMEXHBIX M BEPTUKAJIBHBIX YIJIOB; OOBSCHSATH, Kakue MpsMble
7 CMEKHBIC U BEPTHKATBHBIC YTITBI 1 26.09 HasBIBAIOTCA  TIEPTICHMKYIAPHBIMI; dbopmynmupoBath U
00OCHOBBIBaTh ~ YTBEp)KJIEHHE O CBOWCTBE [JIByX MpPSMBIX,
8 lepreH MKy IApHbIC IPAMbIC 1 28.09 NEPIEHIUKYIAPHLIX K TPEThEN; M300paXkaTh M PACIO3HABATH
9 Pemenue 3amau no teme: «HavanpHbie 1 03.10 yKa3aHHblE IpocTeimne GUrypsl Ha yeprekax; pelarb 3agaud,
I'COMCTPHUUCCKHUC CBCIACHUA CBSI3aHHBIE C 3TUMU MPOCTEUITUMU PUTYpaMU
10 | KonrpoabHasi padota Nel mo teme: 1 05.10
«HavyajabHbIe recOMETPUYCCKHUEC
CBeJACHUN»
I'nasa II. Tpeyroasauku (17 u)
11-12 TpeyronsHuK 2 10.10 OOBsicHATh, Kakas (urypa Ha3bIBAETCS TPEYTrOJHHUKOM, YTO
12.10 TAKOE BEPLIMHEL, CTOPOHEI, YIVIbl U NEPUMETP TPEyrolbHUK,
13 TlepBbiil PU3HAK PABEHCTRA TPEYTOIh- 1 17.10 KaKOW TpEyroJbHUK HA3bIBACTCS PABHOOCIPEHHBIM H KaKOM




HUKOB PaBHOCTOPOHHUM, KaKHe TPEYroJbHUKH HA3BIBAIOTCS PABHBIMU;
14 TlepreHaNKYIAp K IPSIMOii 1 19.10 u300paxkaTb M pacro3HaBaThb HAa YEPTEX)axX TPEYTrOJbHUKH U HUX
15 Me AuaHbL, GHCCEKTPHCHL H BHICOTEL 1 2410 9JIEMEHTHI; (OPMYIMPOBATH W JOKa3bIBaTh TEO PEMBI O
’ P ' IpU3HaKaX  paBEHCTBA  TPEYTOJIbHUKOB;  OOBSICHATH,  UTO
TPCYTroJabHIKA Ha3bIBACTCS MEPICHAUKYIIAPOM, MPOBEAEHHBIM U3 JAHHON TOYKU
16 ColicTBa paBHOOEPEHHOIO 1 26.10 K JJAaHHOM npsiMoii; (OpMYIMpPOBATh U JIOKa3bIBaTh TE€O PEMY O
TPEYroJbHUKA NEPIEeHANKYIApE K TPSAMON; OOBSICHATh, Kakue OTPE3KU
17-20 | Bropoii u TpeTuii IpU3HAKK PaBEHCTBA 4 07.11 HA3BIBAIOTCA ~ MEJMAHOH,  OHMCCEKTPHCOl M BBICOTOl
TPEyTONBHUKOB 09.11 TPEyroibHUKa; (OpPMyIUpOBaTH U JIOKA3bIBaThb TEOPEMBI O
1 4' 11 CBOICTBax paBHOOEIPEHHOTO TPEYroib HUKA; pellaTh 3aJayd,
' CBSA3aHHbIE C T[PU3HAKAMM PABEHCTBA TpPE YIOJbHUKOB M
16.11 CBOMCTBaMH PaBHOOEIPEHHOTO TPEYTOJNbHHKA; (HOPMYIUPOBATH
21 | OKpy>XHOCTh 1 21.11 OIpeie/IeHHE OKPYKHOCTH; OOBACHATD, YTO TAKOE LIEHTP, PAIUYC,
22-24 | TlocTpoeHUs UPKYJIEM U JTUHEHKOM. 3 23.11 XopJla ¥ JuaMeTp OKPYKHOCTH; peliaTh NPOCTEHIINE 3a/[aun Ha
3a/1a4K Ha IOCTPOCHHE 28.11 HOCTpOEHUE (TIOCTPOEHUE YIJIa, PABHOIO JAaHHOMY, ITOCTPOECHHE
HCCEKTPHUCHI YIJa, MOCTPOCHHE MEPHEeHIUKYISAPHBIX MPSIMBIX,
30.11 6 p YT, P p yasp p
: MOCTPOEHUE CepeArHBI OTpe3ka) W 0Oosiee CIIOXKHBIC 3aayH,
25-26 | Pemenne 3anad 1o Teme: 2 05.12 UCTIONB3YIOIINE  yKa3aHHBIE  MPOCTEUIINE;  COMOCTAaBIISTH
«TpeyrojabHUKN 07.12 IIOJIYYEHHBIM PE3yNbTaT C YCIOBHEM 3a/laud; aHaJIUM3HpPOBATh
27 | KourpoabHasi padora Ne2 mo Teme: 1 12.12 BO3MOXHbIE CITy4au
«TpeyroabHUKW)
I'nasa II1. ITapajnenbHsbie npsimbie (13 1)
28 HapannenLHHe pSIMBIC 1 14.12 DopMynIupoBaTh  ONpENeeHHe MapaUIebHBIX MPSIMBIX; OOBACHATH C
MIOMOII[BI0 PHUCYHKA, KaKWe€ YTJIBI, OOpa3oBaHHbIE INPH MEPECEYeHHH BYX
29-31 HpH3HaKH HapauICJIbHOCTH ABYX 3 19.12 IPSIMBIX CEKYIIEH, Ha3bIBAKOTCSL HAKPECT JIEKAILUMU, KaKUe OJJHOCTOPOHHUMH
HpﬂMI)IX 21_12 U KaKu€ COOTBCTCTBCHHBIMU, q)OpMyJ'II/IpOBaTL U JO0Ka3bIBaTb TCEOPEMBI,
26 12 BbIpaKAaroIMe MPU3HAKKW HNapaJUICJIbHOCTH ABYX MPSAMBIX; 06LHCHHTL, qTO
’ TaKOC€ aKCHOMBI I'€cOMETPUN M KAKHE AKCHUOMBI YK€ HCIOJIb30BAJIMCH PAHEEC,
32-36 | Akcuoma NapaJuICJIbHBIX IPAMBIX 5 28.12 (opMyIHpOBaTh aKCHOMY IapaUIebHBIX HPSMBIX ¥ BBHIBOAWUTH CIEJCTBUS W3
37_39 PCIHCHI/IG Baﬂaq IO TeME: 3 HEC, (bOpMyJ'II/IpOBaTB U AO0Ka3bIBaTb TCOPEMBI O CBOUCTBAX IMAPAJIJICIIbHBIX
MpAMBIX, 06paTHLI€ TEOPpEMaM O NpU3HAKAX IMMapaJlyICIbHOCTHU, CBSI 3aHHBIX C
«ITapaienbHbIe IPIMBIE» HAKPECT JIEXKAIMMH, COOTBET CTBEHHBIMU U OTHOCTOPOHHUMH YIIIAMH, B CBA3H
40 KOHTpOJIbHaH paﬁOTa Ng3 10 TeMe: 1 C 3TUM 061)5{CH5[TB, YTO TaKO€ YCJIOBHME M 3aKIIHOYCHUE TCOPEMBI, Kakas

«IlapaiyenbHbIe NPSIMbIE)

TeopeMa Ha3plBa eTcd OOpaTHOW 10 OTHONICHHWIO K JaHHOW TeopeMme;
OOBSACHATh, B 4Y€M 3aKIIOYaeTcs METOJ J0Ka3aTelbCTBAa OT MPOTHBHOTO:
dbopMmynupoBaTh W JO0Ka3bIBaThb TEOpPEMBbl 00 YIJIax C COOTBETCTBEHHO
MapaJIeIbHBIMU M TIEPICHIUKYJISIPHBIMH CTOPOHAMH; TPHUBOJIUTH TPUMEPHI
HCIIOJIb  30BaHUsl HATOrO0 METOJA; pellaTh 33Jayd Ha  BBIYUCICHUE,




J0Ka3aTCIIbCTBO U MMOCTPOCHUE, CBA3AHHBIC C IMapalJIC]Ib HBIMHU IIPAMBIMHA

I'naBa IV. CooTHOLIEHUSI MeKAY CTOPOHAMM U YIJIaMM TpeyroJbHuka (18 1)

41-42 CyMMa YTJIOB TPEYTOJbHHUKA 2 @opmMyJIMpOBATh U JIOKA3bIBATH TEOPEMY O CyMME YIJIOB TpeE-
43-45 | COOTHOLLEHUS MEXLY CTOPOHAMHU K 3 yroJbHUKAa M €€ CJCICTBHUE O BHEUIHEM YIJIe TPEyrojbHHKA,
FIAMI TOEVEOTEHIKA MPOBOJUTh  KJACCU(UKAIUIO  TPEYroJbHUKOB IO  yIjiam;
Y pey (bopMyIHPOBATh U JOKA3bIBATh TEOPEMY O COOTHOIICHHSIX MEXTY
46 KonTponrHasi padora Ne 4 no Teme: 1 CTOPOHAMH U yIJIaMH TPEYTroJIbHUKA (TIPAMOE U 00paTHOE YTBEPIK
«CooTHOIICHUA MCECKIY CTOPOHAMU U JNEHUs) W CIEACTBUA U3 HeE, TeopeMy O HEPaBEHCTBE
yYrijamMu TpEyroJabHHUKA TPEYroNbHUKA; (OPMYIUPOBATh W JOKA3bIBaTh TEOPEMBI O
47-50 | TIpsiMOYTOJIBHBIE TPEYTONBHIKH 4 CBOWCTBaX MPSAMOYTOJbHBIX TPEYTOJBHUKOB (TIPSIMOYTOJILHBIN
o
51-54 | TlocTpoeHHe TpeyrodbHUKA MO TPEM A TPEYroibHUK ¢ yrioMm 30°, Mpu3HaKU paBEHCTBA MPSMOYTOJIbHBIX
TPEYroJbHUKOB); (OPMYJIMPOBATH ONPEACICHUS PACCTOSIHUS OT
JJICMCHTaM TOYKHA JIO TIPAMOW, PpACCTOSHHUS MEXKAY HapalieIbHBIMU
55-57 | Pemenne 3ama4 o teme: 3 HPSAMBIMM; DEIIaTh 3alayd Ha BBIYKMCIIECHHS, IOKA3aTelIbCTBO W
«IIpsIMOYTOJIbHBIE TPEYTOJILHUKM. IIOCTPOCHHE, CBS3aHHBIC C COOTHOIICHUSIMH MEKY CTOPOHAMH U
FCOMCTpH‘IGCKI/IG INOCTPOCHU D yriiaMu TpE€ YroJIbHUKa U paCcCTOAHUCM MCKAY NapaJlJICIbHBIMU
58 Koutposnbnast padora Ne 5 110 Teme: 1 NpSIMBIMH, TIPU HEOOXO JUMOCTH MPOBOAWUTH 1O XOIY petuers
TTDSMOVIOILHEIE THEVIoaLHIKH 1 JIOTIOJTHUTEIIbHBIC ~ TTOCTPOCHHS, COIOCTABIISATh  IMOJYYCHHBIH
p y pey ’ pe3yabTaT ¢ YCIOBHEM 3a7adyd, B 3agadyaXx Ha IMOCTPOCHUE
I'eomeTpuyeckune NoCTpoeHUs» HCCITENIOBATH BO3MOKHBIE CITyqan
Hrorosoe mosropenue (10 1)
59-61 | IloBropenue. TpeyronbHUKH 3
62-64 | [ToBropenue. [lapamienbHbie IpsIMbIe 3
65-68 | [ToBTOpenue. COOTHOIICHHE MEXKTY 4
CTOPOHAMU U yIJIaMU TPEYTrOJIbHUKA
8 kuace
No Conepxanue Kon-Bo | /Jlara npoBenenus OcHoBHBIC BUABI yueOHOU nestenbHocTH (YY)
ypoKa 4acoB TUTaH dakr
1-2 BonHoe nosropenue 2 05.09
07.09




I'naBa V. YerbipexyrojibHuku (144)

- HOT'OVTOJIbHUKH ) OOBACHATH, YTO TAKOE JIOMaHAast, MHOTOYTOJIbHUK, €r0 BEPIIUHBI,
y yr p
14.09 CMEKHBIC CTOPOHBI, TUArOHAIHM, M300pa)kaTh MW paclo3HABaTh
MHOTOYTOJIbHUKH Ha YepTeKaxX; MOKa3bIBaTh AJIEMEHTHI MHOTO
5 [Tapannenorpamm 1 19.09
P p yrojbHHKA, ©€ro0 BHYTPCHHIOKD M  BHEIIHIOK  00JIACTH;
(GOopMyYIHpOBATh OIpPENEICHNE BBITYKIOTO MHOTOYTOJIBbHHKA,
6 IIpusHaku mapajieaorpaMma 1 21.09 n3o0pa KaTb M PACMO3HABATh BBIMYKJIBIE W HEBBITYKIIbIC
7 Pemienne 3agau To Teme 1 26.09 MHOTOYTOJBHUKH; (POPMYIIHPOBATH U O Ka3bIBaTh YTBEPKICHHUS
«ITapasmtenorpaMm. 0 CyMME YIJIOB BBINYKJIOIO MHOTOYTOJIbHUKA W CYMME €ro
BHEIIHUX YIJIOB, OOBSCHATh, KAaKWE CTOPOHBI (BEpIIMHBI)
YeTHIPEX YTOJbHUKA Ha3bIBAIOTCS MIPOTHBOIOJIOXKHBIMHU;
8 Tpanenusi. 1 28.09 pexyr P
(GbopMyIHpOBaTh ONpEICIICHUS MapaieiorpaMMa, TpareluH,
paBHOOEPEHHON u IIPSIMOYTOJIBHOM Tpaneuuu,
9 Teopema Daneca. 1 03.10 NpsSMOYTOJIbHUKA, poM0Oa, KBajpara; H300paxxaTb M pPacro3Ha
10 3amauu Ha MTOCTPOCHUE 1 05.10 BaThb J3THU YETHIPEXYTOJILHUKH; (OPMYIHUPOBATH U JOKA3HIBAThH
11 TIpAMOYTONBHHK 1 10.10 YTBEPXKICHHS 00 UX CBOMCTBAaxX W NMpH3HAKaxX; peliaTh 3aJaud Ha
' BBIUMCIICHHE, JIOKA3aTCIIbCTBO M IOCTPOCHHUE, CBSI3aHHBIC C
STUMH BUJAMHU YCTHIPEXYTOIBHUKOB; OOBSCHATh, KaKHE JIBE
12 | Pom6. KBazpar 1 12.10 TOYKH HA3BIBAIOTCA CHUMMETPUYHBIMH OTHOCHTEIBHO MPSMOM
13-14 | Pemenwne 3amada 2 17.10 (ToukHn), B KakoM ciydae (UIypa Ha3bIBAETCS CHUMMETPUYHOM
19.10 OTHOCHUTEIILHO MPSIMO# (TOYKH) M YTO TaKO€ OCh (LIEHTP) CUMMET
15 OceBast U LEHTPAIbHAS CHMMETPHH 1 24.10 pun UTYpBI; TIPUBOIUTH PUMEPHI UTYpP, 00TATAIOIIMX OCEBOM
LEHTPaJbHOW) CHUMMETpPHEH, a Takke NpUMEPbl OCEBOM U
1 Pemrenn q 1 26.1 ( y g g
6 CIMCHUC 3312 6.10 IICHTPAJIbHOW CHMMETPUH B OKPYXKAFOIIei Hac 00CTaHOBKE
17 | Konmponvnasn paboma Nel no meme: 1 07.11
«YemovipéxyzonbHuKuy
I'aasa VI Ilinomaan(13)
18-19 | I[Imomane MHOTOYTOJIbHUKA. 2 09.11 OOBSACHATh, Kak MPOU3BOJUTCS H3MEpPEHHUE IUIOMAAeH MHOTO
14.11 YTOJBbHUKOB, KaKue MHOTOYTOJIbHUKH Ha3bIBAIOTCS
ABHOBEJIMKUMH u KaKue PaBHOCOCTABIICHHBIMH;
20 | I[Imomaas mapasuiesiorpaMma 1 16.11 P y y ’
mai p p (bopMyIHpOBaTh OCHOBHBIE CBOWCTBA ILIOIIAACH W BBIBOAUTH C
WX  TIOMOIIBIO  (OpPMYyJIBI  IUIOINAACH  MPSAMOYTOJIbHHUKA,
21-22 | Ilnomaaps TpEyroabHUKa 2 21.11 napajuiesiorpaMma, TpeyroJibHUKa, Tpanenuu; GopMyIupoBarb 1
23.11 JOKa3bIBaTh ~ T€O  peMy 00  OTHOUIEHMH  IUIOINAed
TPEYroJbHUKOB, UMEIOIINX 110 PABHOMY YIITy; (GOPMYIHPOBAThH
IInomane Tpaneuuu : peyr p y yriy; Gopmyiup




24-25 | Peurenne 3a1a4 HAa BBIYUMCIICHUE 2 30.11 noka3eiBaTh Teopemy Iludaropa m oOpaTHyIO €il; BBIBOJUTH
TIomazei Gpuryp 05.12 dhopmyny I'epona [1s muIomaau TPEyrojabHUKA; peIiaTh 3aJadd
26-28 | Teopema [udaropa 3 07.12 Ha BBIMHCIICHHE M JOKA3ATENLCTBO, CBA3AHHBIC C dbopmynamu
iomazaei u reopemoit [ludaropa
12.12
14.12
29 Pertenne 3amgau 1 19.12
30 | Koumponvuasa paboma Ne2 no meme: 1 21.12
«llnowaou»
I'naBa VII. Ilono6Hubie Tpeyrojabunku (20 1)
31-32 OnpeﬂeneHHe MOJIOOHBIX 2 26.12 OOBSACHATH MOHATHE MPOMOPLHOHAIBHOCTH OTPE3KOB; (opMy
TPEyTrOJIbHHUKOB. 28.12 JMPOBATH OIpPENENCHUs] MOAOOHBIX TPEYrOJBHUKOB U KO3 du
UeHTa 1noaoous; GopMyIUpoOBaTh U JOKa3bIBaTh TEOPEMBI: 00
v OTHOIICHHUH TUIOMIAJICH MOJO0HBIX TPEYTOJIBHUKOB, O MPU3HAKAX
33-34 | Ilepsslii npu3HAK MOAOOMS 2 no00ust TPeyroiabHUKOB, O CpeﬂHgﬁle;HHHH Tpeyron]iHHKa, 0
TPCYTOJIbHUKOB. HepeceYeHNH MEAWaH TPEYTrOJbHHUKA, O MPOHOPLIUOHAIBHBIX
OTpe3Kax B MPSAMOYTOJIBHOM TPEYTOJbHHUKE; OOBSICHATH, YTO
35-36 BTopoﬁ u TpeTHf;I MIPU3HAKU HOIIO6I/IH 2 TaKkoe MeTOJ IOoA00Ms B 3ajayax Ha IIOCTPOCHHUE, U TPHUBOJUTH
TPEYTOJILHIKOB. pUMEPHl TPUMEHEHHUSI 3TOT0 METO0J]1a; OOBSICHATh, KaK MOXKHO
WCIIOJIb30BaTh  CBOMCTBA  MOJOOHBIX  TPEYTOJIBHHKOB B
U3MEPHUTENbHBIX paboTax Ha MECTHOCTH; OOBSACHAThH, KaK BBECTH
37 Pewienue 3a1ay4 Ha pUMEHEHUE 1 HOHSATHE MOA00Hs Ul MPOU3BOJILHBIX (QUIYP; (HOPMYIHPOBATEH
ITPU3HAKOB noyoous TPCYI'OJIbHHUKOB OINpENICICHUE U HUIIIOCT PUPOBATh MOHATHS CHHYCA, KOCUHYCA U
38 Konmponwsuas paboma Ne 3 no meme 1 TaHIE€HCA OCTPOrO yIJIa MPSMOYTOJIBHOTO  TPEYroJIbHUKA,
«I10006HbIE mpey2onbHUKUY BBIBOJIUTH OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO U
39-40 Cpeiisis TMHHS TPEYroNbHUKA 2 3HAYEHHS CUHYCa, KOCUHYCa U TaHreHca aiis yrioB 30°, 45°, 60°;
- pemiaTh 3aJaud, CBSI3aHHBIE C MOJ0OMEM TPEYroJbHUKOB, IS
41 CBOMCTBO ME/IMAH TPEYTOILHIKA 1 BBIYHCIICHUS ~ 3HAYCHWHA  TPUTOHOMETPHYSCKHX  (YHKITUI
42 HPOHOPHI/IOHaHBHBIe OTPC3KH 1 HCIOJIb30BATh KOMITBIOTEPHBIE ITPOTPAMMBI
43 [TpornopiinoHaIBLHBIE OTPE3KU B 1
MPSAMOYT'OJIBHOM TPEYTOJILHUKE
44 N3meputenbHbie pabOTh HA 1
MCCTHOCTH.
45 3agaun Ha MOCTPOEHUE METOJIOM 1




mo100us.

46-47 | CuHycC, KOCUHYC U TaHT€HC OCTPOTO 2
yrijia IpAMOYIOJIBHOTO TPCYT'OJIbHHUKA
48 CoOoTHOIIEHUSI MEKTy CTOPOHAMHU U 1
yYri1aMH IIPAMOYTOJIBHOT'O
TPCYIrOJIbHHUKA. Pemenue 3aj1ad.
49 Pemmenne 3a1au 1
50 Koumponwvnas paboma Ned no meme: 1
«Coomnowenun medxncoy cmoponamu
u yenamu npamoy2olibHo2o
mpey2o/ibHuKa)
I'naa VIII. OxpyxHocTh (16 1)
51 B3anmHoe pacnonoxeHue npsMon u 1 HccnenoBate B3aMMHOE PaCIlOIOKEHUE MIPSAMOU U OKPYKHOCTH;
OKPYKHOCTH. (bOpMyIUpPOBATh OINpEIe/ICHHE KacaTeIbHOW K OKPY)KHOCTH;
bopMynupoBaTh M  JOKa3bIBaTh TEOPEMBI: O  CBOWCTBE
KacaTeJIbHOM, O IpHU3HaKe KacaTelbHOM, 00 oOTpe3kax
52-53 | KacarenbHas K OKpY/KHOCTH. 2 KacaTeJbHBIX, MPOBEAEHHBIX U3 OJHON TOYKH; (HOpMyITHpOBATH
MOHSTUSL [EHTPAIBHOTO yIla ¥ TPaAyCHOW Mepbl JIyIH
o4 I'pagycHas mepa qyru OKpyKHOCTH 1 OKPY)KHOCTH; (HOPMYJIHpOBaTh M [IOKa3blBaTh TEOPEMBI: O
55 TeopeMa 0 BIIHCAHHOM YTIIe 1 BITUCAHHOM YTJIe, O MPOU3BEICHUN OTPE3KOB IMEPECEKAIOIINXCS
56 Teopema 06 oTpeskax 1 xopa; (GOpMyIHpOBaTh M JIOKA3bIBATh TEOPEMBI, CBS3aHHBIC C
3aMeyaTeIbHBIMU TOUYKAMH TPE YrOJIbHHKA: 0 OMCCEKTpHUCEe yriia
[ICPCCCKAIOINXCA XOPAL U, KaK CJIE/ICTBHE, O MEPECCUCHUH OMCCEKTPUC TPEYTOJbHUKA; O
S7 Perienne 3aga4 o teme 1 CepeIMHHOM TEPIEHINKYISIpE K OTPE3Ky M, KaK CIIEACTBUE, O
«l{eHTpasbHBIE ¥ BOMCAHHBIE YTIIBDY MEPECCYCHUH CEPEIUHHBIX MEPHCHAUKYIIPOB K CTOPOHAM
58-59 | CBoHCTBO 6I/ICCGKTpI/ICBI yriia 2 TPEYroJIbHUKa; O  IIEpEeCEUYeHHN  BBICOT  TPEYrOJIHbHHUKA;
60 CepeMHHbIi TepreHIuKyIp 1 (bopMyIHpOBaTh OMpPEICICHUSI OKPYKHOCTEH, BIHCAHHOH B
MHOTOYTOJILHUK W ONHCAHHOW OKOJO MHOTOYTOJIbHUKA,
61-62 | Teopema o ToUKe nepeceteHus BHICOT 2 bopMynUpOBaTh M JOKA3bIBATH TEOPEMBL: 00 OKPYKHOCTH,
TPEYTOJIbHUKA. BIIMCAHHOM B TPEYTONIBHUK; 00 OKPYKHOCTH, ONUCAHHOW OKOJIO
63 BrincanHast Okpy»XKHOCTb 1 TPEYroJIbHHUKA, 0 CBOICTBE CTOpPOH OITMCAaHHOTO
04 CBOMICTBO OIMUCAHHOTO 1 YETBIPEXYTOJIBHUKA; O CBOMCTBE YIVIOB BIIMCAHHOI'O YETBIPEX




JETBIPEXYTOJIbHUKA yTrOJbHUKA; pelaTh 3aJaud Ha BBIUKCIEHUE, 10KA3aTEIbCTBO U
65 PeHIeHHe 3aJ1a4 110 TEME 1 IOCTPOCHHUEC, CBA3AHHBIC C OKPYKHOCTLIO, ]‘%HI/IcaHHI)IMI/I u
« OKPY}KHOCTI) . OIIMCaHHBIMH P e}’/TOJIbHI/IKaMI/I u ‘Ie“TpreX}/TOHBHI/IKaMI/I;
HCCIICO0BAaTh CBOHMCTBa KOH(l)I/IpraHI/II/I, CBs3aHHBIX C
OKPY’KHOCTBIO, C IIOMOILbIO KOMITBIOTEPHBIX IPOTrpaMM
66 | Konmponvnas paboma Ne 5 no meme: 1
«OKpysHcHOCI b)Y
67-68 | Ilosmopenue 2
9 kiacc
Ne Conepxanue Kon-Bo | /lara npoxoxaeHus OcHoBHbIE BUBI yueOHOH nestenbHocTH (YY)
ypoka 4acoB
TJIaH (dakr
1-2 IloBTOpEeHue Kypca reomeTpuu 8 2 05.09
KJiacca 07.09
I'nasa | X. BekTopsl 12
3-4 |TlousTtue BEKTOpA 2 12.09 @opMyJIUPOBATh OMNPEICICHUS] W WIUIIOCTPUPOBATh TMOHSATHUA
1409 BCKTOpa, C€ro MJIHNHBI, KOJUIMHCAPHBIX W PAaBHBIX BCKTOPOB;
MOTHBUPOBATh BBEJACHUE IOHATHUH W JEHUCTBUM, CBA3AHHBIX C
5-8 |CiioKeHHe U BBIYUTAHUE BEKTOPOB 4 19,21,26, BEKTOpPAaMH, COOTBETCTBYIOIIUMH TPUMEPAMH, OTHOCSIIUMHCS K
28.09 (QU3MYECKMM BEKTOPHBIM BEJIHYMHAM; HPHMEHSATh BEKTOPHI M
9_12 YMHO)KCHI/IC BeKTOpa HAa YHCJIO. 4 03’05’10’ ﬂeﬁCTBHH Haa HUMU IIPpU pCHICHUH I'COMCTPUICCKHUX 3a/1a4
[IpuMeHeHne BEKTOPOB B PEILICHUH 12.10
13 |Pemenue 3agau 1 17.10
14 |Koumponvhas paboma Ne 1 1 19.10
I'aaBa X. MeToa KOOPAMHAT 10 OOBSCHATP ¥ WUIIOCTPUPOBATH  TMOHSATHS  TPSIMOYTOJIBHOMN
15'16 KOOpI[I/IHaTBI BeKTOpa 2 2410 CUCTEMBI KOOPpAWHAT, KOOPAWHAT TOYKMU W KOOPAWHAT BEKTOPA,

26.10

BBIBOJUTL W HCIHOJB30BATH IPpHU PCIICHHUU 3aaad (I)OpMyJIBI




17-19 HpOCTeﬁmHe 3a/1a4¥ B KOOpJIMHATAX 3 07,09, KOOpIMHAT CEPEIUHBbl OTPE3Ka, JUIMHBI BEKTOpPA, PACCTOSHHUS
14.11 MEXly ABYMS TOUKAMH, YPABHEHUSI OKPY>KHOCTH U TIPSMOM
20-22 |YpaBHEHHE OKPY>KHOCTH H MPSMOii 3 16,21,
23.11
23 |Pemenue 3amaq 1 28.11
24 |Koumponvuas paboma Ne 2 1 30.11
T'aasa Xl. CooTHOlLIeHUS MeXKITY 14 ®opMynupoOBaTh U WILIKOCTPUPOBATH ONPEICIICHUSI CUHYCA, KOCUHYCa, TAH€HCA
u xotanrenca yriaos ot 0 7o 180°; BbI- BOOIMTE OCHOBHOE TPHMTOHOMETPHUYECKOE
yr. p P
25-27 CI/IHyc, KOCHUHYC, TAHT'CHC yI'Jla 3 05,07, TOXIecTBO W (op- Mynbl TNpuBe JCHUS; (HOPMYJIMPOBATH U JIOKA3bIBATh
TEOPEMbI CUHYCOB 1 KOCHHYCOB, IPUMEHSATh UX IPU PELICHUM TPEYIrOJIbHUKOB;
12.12 .
28-33 |CooTHOIICHUS MEXy CTOPOHAMH U 6 14’19’21’ OOBSCHATh, KaK  HCIOJIB3YIOTCS ~ TPUIOHOMETpUYecKHe  (OopMysbl B
U3MEPHUTENILHBIX paboTaX Ha MECTHOCTH; (OPMYJIMUPOBATH ONpPENENICHUS Yyria
yriiaM1 TpCyroJIbHUKa 26,2812 MEXy BEKTOPAMH U CKAJISIPHOTO TPOU3BEICHHS BEKTOPOB; BHIBOIUTH (POPMYITY
_ CKaJISIPHOTO TIPOW3BEJICHHS 4Yepe3 KOOPAMHATHI BEKTOPOB; (OPMYIHPOBATH M
34 36 CKaHHpHoe HpOI/I?’BeHeHHe BeKTOpOB 3 000CHOBEIBATH YTBCPIKACHUC O CBOMCTBax CKaJISIPHOT'O IPOU3BCACHMA,
37 PeHIeHI/Ie 3aI[aLI HCIO0JIB30BaTh CKAJAPHOC NPOU3BCACHNE BEKTOPOB MIPHU PCIICHUN
3aga4
38 |Kommponvuas paboma No 3 1
T'aasa XIlI. I[ JIMHA OKPY’KHOCTH U 12 @opMyaMpoBaTh ONPEAEICHHE NPABUIBHOIO MHOTOYIOJb- HUKA;
(hopMynmMpoBaTH U OKA3bIBATH TEOPEMBI 00 OKPYKHOCTSX, ONMMCAHHON
39-42 |I[IpaBUIbHBIE MHOTOYTOJILHUKH 4 OKOJIO MPABHJILHOTO MHOTOYTOJIbHUKA U BIIMCAHHON B HETO; BHIBOJUTH U
43-46 I[JII/IHa OKPY>KHOCTH H TIIIOIIA b 4 WCTIONIE30BaTh (DOPMYINBI ISl  BBIYMCIICHUS nnomazmu MPaBUIBHOTO
MHOI'OYI'OJIBHUKA, €ro CTOPOHBI M paJuyca BIUCAHHOM OKpPYXHOCTH;
Kpyra peumars 3aga4d  Ha IIOCTPOCHHUE IIPABUIBHBIX MHOIOYI'OJIbHUKOB,
47-49 Penienue 3aJ1a4 3 O0BACHATH MOHATUS JJIUHbI OKPY>KHOCTH U IUIOIIaAN Kpyra, BbIBOIUTH
(opMynbl  ANIT  BBIYUCIEHUS JUIMHBI OKPY)KHOCTH U JUIMHBI JIyTH,
o
50 KOHmp OJbHAA P aboma Ne 4 1 IUIOIIAAW Kpyra W IUIOIIaAy KPYrOBOI'O CEKTOpa; MNPUMEHATH OTHU
(hopMyITBI IPH pPElIeHUH 33124
T'aasa XIII. JIBHmeHHﬂ 6 OOBSCHATH, YTO Takoe OTOOpaKEHHE IUIOCKOCTH Ha cedsi M B KaKOM
ClIy4ae OHO Ha3bIBAETCS IBMKEHHEM IUIOCKOCTH; OOBSCHSITH, YTO TaKOe
51-52 |TTousiTre ABHKCHHS 2 0ceBasi CHMMETpHs], LIEHTpaJIbHasl CUMMETPHs, NMapajuleIbHBIA MepeHoc
53-54 Hapannenbﬂmﬁ IIEPCHOC U IOBOPOT 2 1 TIOBOPOT; OOOCHOBBI BaTh, YTO 3TH OTOOPAKEHUS IJIOCKOCTH Ha cels
5556 |p 5 ABIISIOTCS IBIKEHUSIMHE;, OOBSICHATH, KAKOBA CBSI3b MEXAY JIBHKCHHISIMH
- CHICHHUEC 3a1a4

U HAJIOXKCHHUAMU, UIIIIOCTPUPOBATH OCHOBHBIC BUJIbI HBHX(CHHﬁ, B TOM
YHUCJIC C TOMOIIBKO KOMIIBIOTCPHBIX IMTPOrpaMm
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