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I. NOACHUTEJIBHAA 3AIINCKA

PaGouas nporpamma o reometpun 7-9 Ki1accoB cocTaBiieHa Ha OCHOBe DyHIaMEHTAIBHOTO 51]1-
pa conepkanus obmiero oopasoBanus u TpeboBaHuii K pe3yabTaTaM OCBOCHHUS OCHOBHOM oOpa-
30BaTEeNbHONM MPOTPaMMbl OCHOBHOTO 00IIero oOpa3oBaHHUs, YCTaHOBJICHHBIX B denepanbHOM
rOCyJapCTBEHHOM 00pa30BaTEIbHOM CTaHAAapTe OCHOBHOTO 00mIero oOpasoBaHus. B Hell Takxke
YUUTBIBAIOTCSI OCHOBHBIC WJIeH U TojioxkeHust [IporpaMmbl pa3BuTus u GOPMHUPOBAHUS YHUBEP-
CaJIbHBIX YUYE€OHBIX JCHCTBUH JIUIsI OCHOBHOTO OOIIEro 00pa3oBaHMs.

HOPMATHBHO-IIPABOBBIE JIOKYMEHTHI,
OBECIIEUMBAIOIIME PEAJIN3ALNIO ITPOI'PAMMBI
1. denepanbHblii rocy1apcTBEHHBIN 00pa30BaTeIbHbIN CTaHIaPT OCHOBHOI'O 0011ero oopaso-
BaHus / MunucrepcTBo oOpasoBanus u Hayku PO. — M.: IIpocsemienue, 201 1(Crannapter

BTOporo nokosnenus) [Ipuka3z Munucrepctsa oopazoBanus u Hayku PO ot 17.12.2010 Ne
1897

2. llpumepnas nporpamma o y4eOHbIM npeameraM «MaremaTuka 5 — 9 kiacc: mpoekT» — M.:
[Ipoceemenne, 2011

OcHogHble yenu Kypca:

1) B HapaBJIEHUU JIMYHOCTHOTO PA3BUTHSL:

hd pa3BI/ITI/I€ JIOTUYCCKOTO U KpI/ITI/I‘-IeCKOFO MBINIJIICHUA, Ky.HI)TypI)I peqn, CHOCO6HOCTI/I K YMCT-
BEHHOMY JKCIICPUMECHTY;

* popMupoBaHUE Y yUAIIMXCS UHTEIDICKTYaTbHOM YECTHOCTH U OO bEKTUBHOCTH, CITOCOOHOCTH K
IIPEOI0JICHHUIO MBICUTEIbHBIX CTEPEOTUIIOB, BBITEKAOIINUX M3 OOBIICHHOTO OIIBITA;

* BOCITUTAHUE KAYECTB JIMYHOCTH, 00ECIICYMBAIOIINX COUATBHYIO MOOUIBLHOCTD, CHIOCOOHOCTh
MPUHUMATH CAMOCTOSITENIbHBIE PEIICHUS;

* popMHUpOBaHUE KAYECTB MBIIIJICHHS], HEOOXOIMMBIX AJIs aAaNTallii B COBPEMEHHOM UH(pOP-
MAaIlOHHOM OOIIECTBE;

* pa3BUTHE UHTEpPECA K MAaTEMATUYECKOMY TBOPUYECTBY U MAaTEMAaTUYECKUX CTIOCOOHOCTEH;

2) B MeTanpeMETHOM HalpaBIeHUN:

* hopMHUpOBAHUE TIPEACTABICHUI O MaTeMaTUKE KaK YacTH OOIIEUETIOBEYECKOM KYIbTYPHI, O
3HAUMMOCTH MaTEMaTHKHU B Pa3BUTHH LIMBUIU3ALMU U COBPEMEHHOTO OOIIECTBA;

d paSBI/ITI/Ie Hpe)ICTaBHeHI/If/'I 0O MaT€éMaTUKE KaK (i)OpMC OIINCAaHHuA U METOJAC ITO3HAHUS HeﬁCTBH-
TEIbHOCTH, CO3/IJaHUE YCIOBUMN I MPUOOPETEHHS MePBOHAYATBHOTO OMBITA MATEMATHUECKOTO
MOJICTTUPOBAHUS;

* popmupoBaHue 00MKX CIOCOO0B MHTEIIEKTYalIbHOU JeSTeNbHOCTH, XapaKTePHBIX JIJIsl MaTe-
MaTHKH U SIBJISIONINXCS OCHOBOM MTO3HABATENILHON KYJIBTYPhI, 3HAYMMOM JIJIS1 Pa3IUUHBIX cdep
YeJI0BEYECKON AEATENLHOCTH;

3) B IpeIMETHOM HalpaBJICHUH:

* OBJIQ/ICHHE MAaTEeMAaTHYECKUMU 3HAHUSAMHU U YMEHUSIMHU, HEOOXOAUMBIMU ISl IPOAOTKEHUS
o0OydeHHs B CTaplIei IKOJIe WM UHBIX 00111e00pa30BaTeIbHbIX YUPEKACHUSIX, U3YUECHUS CMEX-
HBIX JUCHHUIUINH, IPUMEHEHUS B TOBCEAHEBHON KU3HU;

* co3flanue PyHIaMEHTA JUII MaTEMaTHIeCKOTO Pa3BUTHS, POPMUPOBAHUS MEXAHHU3MOB MBITILIC-
HUS, XapaKTEPHBIX I MATEMATHUECKOH J1eATeTHbHOCTH.

3aoauu odyuenusn:

-BBECTU OCHOBHBIE T€OMETPUUECKHUE MOHITHS, HAYYUTh PA3IM4aTh UX B3aUMHOE PACIIOJIOKEHUE;
-HAY4YUTh PACIO3HABATh TEOMETPUUYECKHE (PUTYPHI U N300paKaTh HX;

-BBECTU IMOHATHUSA: TEOpPEMA, I0KA3aTEIbCTBO, IPU3HAK, CBOMCTBO;

-U3y4YUTh BCE O TPEYTOJIbHUKAX (3JIEMEHTHI, IPU3HAKN PABEHCTBA);



-U3y4UTh IPU3HAKU [TAPALIECITBHOCTH NPAMBIX U HAYYUTh IPUMEHSATD UX IIPU PELICHUH 3a1a4 U
JI0Ka3aTeNIbCTBE TEOPEM;

-HAYYUTh PEIIaTh FEOMETPUUECKUE 3aa4M HA IOKA3aTEeJIbCTBA U BBIYUCIICHNUS,

-IIOATOTOBUTH K JAJIbHEUIIEMY U3Y4YEHHIO T€OMETPUH B IMOCIECAYIOIINX KIaccax.

Jannast pabodas mporpamma npeaHasHaueHa st padboTsl mo yuedonuky ['eomerpus: 7 — 9 . /
JI. C. Artanacss, B. @. byryzos, C. b. Kagomues u ap. — M.: [Ipocemenue, 2018. DtoT yueb-
HUK BxonuT B DenepanbHblil IepedeHb Y4eOHUKOB, peKOMEHA0BaH MUHUCTEpCTBOM 00pa3oBa-
HUA 1 Hayku Poccuiickoit Denepannu, cOoTBETCTBYeT DeiepaabHOMY rocy1apcTBEHHOMY o0pa-
30BaTeIbHOMY CTaHAAPTy OCHOBHOT'O OOIIET0 0O0pa30BaHMsL.

. OBIIIASA XAPAKTEPUCTUKA KYPCA

B Kkypce yCclI0BHO MOKHO BBIJIEJIMTH CIEAYIOIIUE COJIepKaTelbHble TMHUM: «Harnsanas reomer-
pus», «['eomerpuueckue Gurypsn», «M3mepeHne reoMeTpuIecKux Beaudnn», «KoopauHartey,
«BekTtopsp», «Jloruka u MHOXECTBay, «I'€OMETpHUs B UCTOPUUECKOM Pa3BUTHI».

Marepuan, oTHocsmMiics K muHUU «HarnsagHas reoMeTpus» CriocoOCTBYET pa3BUTHIO MPO-
CTPAHCTBEHHBIX MPEACTABICHUHN yJalIUXCs B pAMKaxX U3Y4ECHUS TUIAHUMETPUH.

Conepxanue pa3nenoB «I eomerpuueckue GuUrypsi» u «3MepeHne reoMeTpUIeCKiX BETHINHY
HAIIEJICHO Ha MOJIyYeHHEe KOHKPETHBIX 3HAHUN 0 TeOMETPUUECKON GUrype Kak BaKHeien ma-
TEMaTUYECKON MOJIENH JUIsl ONUCaHUs OKpyXKatouiero mupa. CucremMaTuueckoe u3yuyeHue
CBOICTB reOMETPUUECKHX (DUTYP MO3BOJIHUT PA3BUTh JIOTHUECKOE MBIIIIEHUE U TOKa3aTh IIpHUMe-
HEHHE 3TUX CBOMCTB MPH PELICHUH 33/1a4 BBIYMCIUTEIIBHOTO U KOHCTPYKTUBHOT'O XapaKTepa, a
TaK)Ke MPAKTUUYECKUX.

Marepuain, OTHOCAIIMICS K COIepKaTeabHbIM JIUHUAM «KoopauHateny u «BeKkTopbl», B 3HAYH-
TEIbHON CTETIeHU HECET B ce0e MEKITpeIMETHbIC 3HAHUS, KOTOPBIE HAXOSAT MIPUMEHEHHE KaK B
pa3IMYHBIX MATEMATUYECKUX JUCHUILUIMHAX, TAK U B CMEXHBIX MPEIMETaX.

Jluaus «'eomMeTpus B UCTOPUIECKOM Pa3BUTUNY MpeIHa3HaueHa A7 OPMUPOBAHUS IPEICTaB-
JICHUW O T€OMETPHH KaK YaCTH YeJIOBEYECKON KYIbTYPHI, IJIs1 OOIIET0 Pa3BUTHS IIKOJIBHHUKOB,
JUTSL CO3JIaHUS KYIBTYPHO — UICTOPHUECKOM Cpefibl 00yUeHHsI.

IH.MECTO KYPCA B YYEBHOM IIVIAHE

B cooTBercTBHM ¢ y4eOHBIM IIJITAaHOM O00pa30BaTEIbHON OpraHU3alliy MPEAMET TeOMETPUS BXO-
TUT B COCTaB IMPEAMETHOI o0nacTu MaTemaruka. Ha u3yueHue reoMeTpuud B OCHOBHOM IIKOJIE
OTBOJUTCS 2 y4eOHBIX Yaca B HEJCNIO B TEUCHHUE KaXI0ro roja ooydenus, Bcero 210 gacos.

OcHoBHas Q)opMa opraHusanuunu o6pa30BaTeJle0r0 Imponecca — KIIaCCHO-ypOUHas CUCTEMaA.

[IpenycmarpuBaeTcss IpUMEHEHUE CIEAYIOINX TEXHOJIOTHI 00yueHus: TpaJluIlMOHHAas Kjlacc-
HO-ypOUHasi, 3JI€MEHThI IPOOIEMHOT0 00yUYeHHsI, TEXHOJIOTUU YPOBHEBOH nudepeHunani,
3nopoBbecOeperaromue Texuonorun, UKT .

Buast 1 popMbI KOHTPOJIS: IPOMEXKYTOUHBIN B (JOpPME CaMOCTOSTENILHBIX paboT U TECTOB, KOH-
TPOJIbHBIE PAOOTHI.

IV.JIMYHOCTHBIE, METAIIPE/IMETHBIE U IPEJIMETHBIE
PE3YJIbTATBI OCBOEHUSA KYPCA

[TporpamMma obGecrieunBaeT JOCTUKECHHS CICIYIOIIUX PE3yJIbTaTOB OCBOCHUS 00pa30BaTeIbHOU
MpOrpaMMbl OCHOBHOT'O 00IIIET0 00pa30BaHUs:
JUYHOCMHbLE:



(dbopMHpOBaHHE OTBETCTBEHHOTO OTHOIICHUS K YYEHHIO, TOTOBHOCTH U CIIOCOOHOCTH
00ydJaronmxcsi K CaMOpa3BUTHIO U CaMOOOpa30BaHUIO HAa OCHOBE MOTHBAIIMU K 00y4e-
HUIO U TIO3HAHWIO, BBIOOPY NanbHeiIIero oopa3oBanusi Ha 0a3e OPHUEHTUPOBKU B MHUPE
npodeccuil 1 NpodecCHOHATIBHBIX NMPENNOYTEHNH, OCO3HAHHOMY IOCTPOCHHUIO MHIUBU-
JyanbHOM 00pa30BaTENbHON TPACKTOPHH C YU€TOM YCTOWYMBBIX IO3HABATEILHBIX WHTE-
pecoB;

(bopMHpOBaHKE LEIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOB-
HIO Pa3BUTHUS HAYKU M OOIECTBEHHON PAKTUKH;

(bopMHpOBaHHE KOMMYHUKATUBHON KOMIIETEHTHOCTH M OOILEHUM U COTPYAHUUYECTBE CO
CBEpCTHUKAMM, CTApUIMMU U MJIAJAUIMMU B 00pa30BaTEebHON, OOLIECTBEHHO I0JIE3HOM,
y4eOHO-UCCIIEI0BAaTENIbCKOM, TBOPUECKOHN U APYTruX BUIAX IEATEIbHOCTH;

yMEHHUE SICHO, TOYHO, TPaMOTHO HM3J1araTb CBOM MBICIHM B YCTHOW M NHCbMEHHOW peuw,
IIOHUMAaTh CMBICII ITIOCTABJIEHHOM 3a7auM, BBICTPauBaTh apryMEHTALUIO, IPUBOAUTE MIPHU-
Mepbl U KOHTPIPUMEPHI;

KPUTHYHOCTH MBIIUICHUS, YMEHUE PACIO3HABATH JOTMUECKH HEKOPPEKTHBIE BBHICKA3bIBA-
HUS, OTJIMYATh TUIIOTE3Y OT (haKTa;

KpPEaTHBHOCTb MBIIUICHHS, THULIUATHBY, HAXOAUYMBOCTh, AKTUBHOCTb IIPU PEIICHUU I'eo-
METPUYECKUX 3a/1aY;

YMEHHE KOHTPOJIMPOBATh MPOLECC U pe3ysbTaT y4yeOHOM MaTeMaTH4ecKoil nesiTeabHO-
CTH;

CIIOCOOHOCTh K SMOLIMOHATIBHOMY BOCIPHATHIO MaTeMaTHUECKUX OOBEKTOB, 3a/1ad, pe-
LICHUH, PACCYKICHUM;

Memanpedmemuble:
pesyiisimueHbvle YHUsepcajilbHvle V’{€6Hbl€ oelicmeus:

YMEHHUE CaMOCTOSITENILHO MJIAHUPOBATh ANbTEPHATUBHBIE IYTH JOCTHXKEHMS LIe€IeH, 0CO3-
HaHHO BBIOMpaTh Hambosee 3(heKkTUBHBIE CIOCOOB! pPelleHns y4eOHBIX U IO3HABATEb-
HBIX 3a/1a4;

YMEHHUE OCYILECTBIISATh KOHTPOJIb MO Pe3yJabTaTy U crocoly JeHCTBHS Ha YPOBHE MPOU3-
BOJILHOTO BHUMaHHS U BHOCUTHh HEOOXOIUMbIE KOPPEKTHBEI;

YMEHHUE aJIeKBaTHO OLIEHWBATh MPABHWJIBHOCTh WJIM OLIMOOYHOCTh BBINOJHEHUS Y4eOHOM
3aJauu, ee OObEKTUBHYIO TPYJHOCTh U COOCTBEHHBIE BO3MOXHOCTH €€ PeIlIeHUS;
MMOHWMaHKE CYNIHOCTH aJITOPUTMHUYECKHUX TPEANMCAHUNA U YMEHHE JEHCTBOBATh B COOT-
BETCTBHH C MPEJIOKESHHBIM aJITOPHTMOM;

YMEHHUE CaMOCTOSITEIbHO CTaBUTh 11€TH, BEIOUPATH M CO3aBaTh aJITOPUTMBI JJIsl PELICHUs
y4eOHBIX MaTeMaTHUECKUX MPOOIIeM;

yYMEHUE IJIaHUPOBATh U OCYILIECTBIATH EATEIHOCTh, HAIIPABICHHYIO Ha pellIeHUe 3a/1a4
HCCIIEIOBATEIbCKOTO XapaKTepa,;

Nno3HABAMENIbHblIE YHUBEPCATIbHbLE weéubze oelicmeus:

OCO3HAHHOE BIIaJICHHE JTOTUIECKUMHU JIEHCTBUSMU OIPEACTICHUS MOHATHH, 0000IIeHNs,
YCTaHOBJICHHSI aHATIOTUH, KJIacCU(UKAIIMKA Ha OCHOBE CAMOCTOSITETLHOTO BBIOOpA OC-
HOBaHUW U KPUTEPHUEB, YCTAHOBJICHHS POJOBHUIOBBIX CBSI3CH;

YMEHUE YCTaHABIMBATh MPUYMHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH JIOTMUECKOE paccy-
KJICHUE, yMO3aKItoueHHe (MHIYKTUBHOE, IEIyKTUBHOE U TI0 aHAJIOTHH) U BBIBO/IBI,
yMEHHUE C03/1aBaTh, MPUMEHITh U MPE0OPa30BBIBATh 3HAKOBO-CHMBOJIMYECKUE CPEJICT-
Ba, MOJICJIM U CXEMBI JIJIsl pelleHus Y4eOHbIX U TTO3HABATEeIbHBIX 3a71a4;

(dhopMupoBaHKE U pa3BUTHE YUEOHOW M OOIIETOIB30BATEILCKOM KOMIIETCHTHOCTH B
00J1aCTH UCTIOJIB30BaHUS HH(POPMAITMOHHO- KOMMYHHUKAITMOHHBIX TexHosoruit (MKT-
KOMITETEHTHOCTH );



(dbopmMHupoBaHKE IEPBOHAYATILHBIX MTPEICTABICHUNA 00 HIEAX U O METOAaX MaTEMAaTUKU
KAaK YHUBEPCAJILHOM S3bIKE HAYKU U TEXHUKH, CPEICTBE MOJCINPOBAHUS SABJICHUN U
IIPOLIECCOB;

YMEHHUE BHJIETh MaTEMaTHUYECKYIO 3a/1auy B KOHTEKCTE NMPOOJIEMHON CUTYyaIllMH B JIPYy-
I'UX JUCLHUINIMHAX, B OKPYKAIOLIEH )KU3HU;

YMEHHE HaXOAMUTh B PA3JIMYHBIX UCTOUYHHKAX MH(OPMAIMIO, HEOOXOIUMYIO JUIsl pele-
HUS MaTEeMaTUYECKUX MPOoOJeM, M MPEICTABIATh €€ B MOHATHOW (opme; MpUHUMATH
pelIeHre B YCIOBHUAX HETOJHOW W MU30BITOYHOM, TOUHOW M BEPOSTHOCTHOH MH(OpMa-
ouu,

yYMEHUE TIOHUMAaTh U UCIOJIb30BaTh MAaTEMaTHYECKHE CPEJICTBA HAIVIAHOCTH (PUCYHKH,
YepTEKHU, CXEMbI U Ap.) U1 WILIFOCTPALMK, HHTEPIIPETAllUH, apTyMEHTALUY;

YMEHHUE BBIJIBUTATh THIOTE3bl NMPH PEUICHUH Y4eOHBIX 3a/a4 M MOHUMATh HEOOXOmu-
MOCTb UX IPOBEPKU;

YMCHHUC NPUMCHATb HHAYKTUBHBIC U JCAYKTHBHBIC CIIOCOOBI paccyn{neHHﬁ, BHUACTH
PA3JIMYHBIC CTPATCTHUU PCUICHUA 3a1a4;

KOMMYHUKAMUBHblE YHUBEPCATIbHblLE Vlle6Hbl€ oelicmeus:

YMCHHE OpPTaHHW30BBIBATH yYYCOHOE COTPYIHUYECTBO M COBMECTHYIO JICATCIBHOCTH C
YYHUTEIEM U CBEPCTHUKAMU: ONPEACIATH e, PACIIpeesaTh QYHKIIMA U POIH y4acT-
HUKOB, OOIIHME CIIOCOOBI pabOTHI;

yYMEHHE paboTaTh B TPYIIIE: HAXOAUTH OOIIee pPelIeHue W pa3pemarh KOHMIUKTH Ha
OCHOBE COTJIACOBAHUS TIO3UIIMI U ydeTa HHTEPECOB;

CIIyIIaTh MapTHEPA;

(bopMyIIHpOBaTh, APTYMEHTUPOBATh U OTCTAMBATh CBOC MHCHHE;

npeomemmboie:

OBIIaJiecHHe 0a30BbIM IMOHATHIHBIM amnmapaToM IO OCHOBHBIM pa3feliaM COJIepKaHUS;
npecTaBieHne 00 OCHOBHBIX M3y4aeMbIX MOHATHUSX (TeoMmeTpuueckasl Gpurypa, BelIu4du-
HAa) KaK BOXHEUIIMX MaTeMaTUYECKHX MOJEIISIX, MO3BOJISIONINX OINUCHIBATH U U3Yy4aTh
peanbHbIE IPOLECCH U SBIICHUS,

yMeHHE paboTaTh C T€OMETPUUYECKUM TEKCTOM (aHAIM3UpPOBaTh, M3BJIEKAaTh HEOOXOIHU-
MYI0 UH(POPMAIIHIO), TOYHO ¥ TPAMOTHO BBIPaXKaTh CBOU MBICIH B YCTHOW M TUCbMEHHON
peur ¢ NPUMEHEHHUEM MaTEMaTHUYE€CKOM TEPMHHOJIOTMM W CUMBOJIMKH, HCIOJb30BAThH
pa3IUYHbIE SA3BIKM MaTEeMaTHUKH, TTPOBOIUTH KJIaCcCHU(UKAIIUHU, TOTUUECKHEe 000CHOBAHUS,
JI0OKa3aTelIbCTBA MATEMAaTUYECKUX YTBEPKICHUM;

OBJIJICHUE HABBIKAMH YCTHBIX IMCbMEHHBIX, NHCTPYMEHTAIbHBIX BBIUMCIICHUH;
OBJIQJIEHUE TEOMETPUUECKUM SI3bIKOM, YMEHUE UCITOIB30BaTh €T0 JIJIs OMUMCAHUs IIpeaIMe-
TOB OKPYXKAaIOILIEr0 MHpA, Pa3BUTHE MPOCTPAHCTBEHHBIX MPEICTaBICHUA U H300pa3u-
TENbHBIX YMEHHH, TPHOOPETEHUE HABBIKOB TEOMETPHUECKUX MTOCTPOSHUIA;

YCBOEHHE CUCTEMATHYECKHX 3HAHHMKM O TUIOCKHX (DUTypax ¥ MX CBOWCTBAaX, yMEHHE MPH-
MEHSTh CUCTEMATHYECKUE 3HAHUS O HUX JIJISI PEIICHUS TEOMETPUUYECKUX U TPAKTHYECKUX
3ajad4;

YMEHHE U3MEPSATH JIJIMHBI OTPE3KOB, BETUYUHBI YTJIOB;

YMEHHUE MPUMEHATH W3YUYCHHBIE IOHATHS, PE3YyJbTAaThl, METOABI Ul PELICHUs 3ajad
MPAKTUYECKOT0 XapakTepa U 3a/1a4 U3 CMEKHBIX JUCLUIUIMH C UCIIOJIb30BAHUEM IIPH He-
00X0IMMOCTH CITPAaBOYHBIC MaTepUabl M TEXHUYECKHE CPE/ICTBA.

V. COOEPKAHUE KYPCA



Harasnnas reomerpus. Harnsaaelie npencTaBieHus 0 MPOCTPAHCTBEHHBIX (pUrypax: Kyo, ma-
pajuienenumnen, npu3Ma, NupamMmua, map, chepa, Kounyc, umHap. M300paxxeHue npocTpaHCT-
BeHHBIX (uryp. [Ipumeps! ceuenunii. Muororpanuuku. [IpaBunbabie MHOTOrpaHHUKH. [IprMepsl
pa3BEPTOK MHOTOTPAHHUKOB, LMIIMHAPA U KoHyca. [loHsTue 00béMa; enunuibl 00béMa. O0bEM
IPSIMOYTOJIBHOTO IIapajulesenunena, Kyoa.

I'eomerpuueckne purypsi. [Ipsvbie u yribl. Touka, npsamasi, mia0ckocTb. OTpe30K, Jy4d. YTol.
Buape! yrinos. BeprukanbHbie 1 cMexHBIE Yribl. buccektpuca yria. [lapamienbasie u nepece-
Karomuecs npsMsle. [lepnenaukymnsapHsie npsaMblie. TeopeMsl 0 MapauIeNbHOCTH U NIEPIEHINKY-
JSPHOCTH NpsAMBIX. [leprienauKynsp u HakiIoHHAs! K IpsAMoil. CepequHHbIN NepIEeHANKYISAP K
OTpE3KY.

['eomerpuueckoe Mecto ToueKk. CBoMCcTBAa OMCCEKTPUCH! YIIIa M CEPEIMHHOTO MEPIEHANKYIIApa K
otpe3ky. TpeyronsHuk. BeicoTa, Mennana, OuccekTpuca, cpeiHss JIMHUS TpeyroyibHuKa. PaBHo-
OelpeHHbIE M PABHOCTOPOHHUE TPEYTOJIbHUKH; CBOWCTBA U IPU3HAKU PaBHOOEIPEHHOIO Tpe-
yrosbHUKa. [Ipu3Haku paBeHCcTBa TpeyroiapHUKOB. HepaBeHCTBO TpeyronpHuka. COOTHOIICHUS
MEXJly CTOPOHAMH U yriaMu TpeyrojbHuka. Cymma yriioB TpeyrosibHUKa. BHelHue yrisl Tpe-
yroapHuKa. Teopema @aneca. Ilogobue TpeyroabHukoB. [Ipu3Haku mo1o0us TpeyroibHUKOB.
Teopema [Iudaropa. Cunyc, KOCUHYC, TAHT€HC, KOTAHTE€HC OCTPOT'0 yIJia IPsIMOYTOJIBHOIO Tpe-
yroasHuKa 1 yrioB ot 0 o 180°; npuBegeHue k octpomy yriry. PenieHue npsiMoyroybHbIX Tpe-
YroJIbHUKOB. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. DOPMYIIbI, CBS3BIBAIOIINE CUHYC, KO-
CHUHYC, TAHT€HC, KOTAHI'€HC OJHOI0 U TOrO Xke€ yria. Pelmenue TpeyroipHUKOB: TeOpeMa KOCHHY-
COB U T€OpeMa CUHYCOB. 3aMeydaTeIbHble TOUKU TPEYTOJIbHUKA.

YerbipéxyronpHuk. [lapamienorpamm, ero cBoiictsa u npusHaku. IIpsmoyroisHuk, kBaapar,
pOMO, UX CBOICTBA M MPU3HAKH. Tpamnemws, CpeaHsist JMHUAS Tparenui. MHOTOYTrobHUK. BbI-
IIyKJIbIE MHOTOYTOJIBHUKH. CyMMa yIJIOB BBITYKJIOIO MHOTOYro/bHMKA. [IpaBuibHbIE MHOTO-
yroiasHuku. OKpYyKHOCTB U Kpyr. Jyra, xopna. Cekrop, cerment. LlenTpanbHbIi yroi, BIUCaH-
HBIN yroJl, BeJIMUYMHA BIMCAHHOIO yIiia. B3auMHOe paciosokeHue npsiMol U OKPYKHOCTH, IBYX
OKpykHOcTel. KacarenbHas U ceKyIasl K OKpy>KHOCTH, UX CBOMCTBA. BrircaHHbIE M ONIMCaHHBIE
MHOTOYrOJIbHUKH. OKPYXHOCTb, BIIMCAaHHAsI B TPEYTOJIbHUK, U OKPYKHOCTb, OITUCAHHAsI OKOJIO
TpPEyroJIbHUKA. BrivicaHHbIE M ONTMCaHHBIE OKPYKHOCTH ITPABUJILHOIO MHOTOYTOJIbHUKA. ['eo-
MeTpuueckue npeodpazoBanus. [lonstue o paBeHcTse ¢puryp. IlonsTie o IBMKEHUU: OceBast U
LEHTpajIbHasi CHMMETPHH, NTapajlIeNbHbIN epeHoc, noBopoT. [lonsTue o nogoduu ¢uryp u ro-
MOTETHUH.

[TocTpoeHus ¢ TOMOIIbIO HUPKYIIS U TUHEHKH. OCHOBHBIE 3a/1a4U Ha IOCTPOEHUE: JIEJIEHUE OT-
pe3Ka 1oIojaM; OCTPOEHUE yIiia, PABHOIO JaHHOMY; IIOCTPOCHHUE TPEYTOJIbHUKA 110 TPEM CTO-
pOHaM; MOCTPOEHHE MEPIEHIUKYIIApa K IPSIMO; TOCTPOEHNE OMCCEKTPUCHI yTia; I€JICHUE OT-
pe3Ka Ha n paBHBIX YacTell. Pemenue 3a1a4 Ha BBIYMCIIEHUE, 10KA3aTEIbCTBO U IIOCTPOEHHUE C
MCIIOJIb30BaHUEM CBOMCTB M3YYEHHBIX (pUTyp.

HN3mepenne reomeTpu4ecKux BeJn4nH. [yinHa otpeska. PaccTosHue OT TOUKH 10 IPSAMOM.
PaccrosiHne Mexy napasuiebHbIMU psAMbIMU. [lepumerp MHOTOyTrOIBHUKA. [[11MHA OKpYXHO-
CTH, YUCJIO S; ITIMHA TyTU OKPYKHOCTH. ['paycHas Mepa yriia, COOTBETCTBHE MEXAY BEITMUNHOM
LHEHTPaJIbHOIO yria U JUIMHOM 1yru okpykHOCTH. [loHsTHe miomany miockux ¢uryp. PaBHo-
COCTaBJIEHHBIE U paBHOBeNUKHE (urypsl. [Inomans npsimoyroasauka. [Tnomaam na-
pajurenorpamma, TpeyrojibHMKa U Tpanenuu. [lmomane MEOroyronsHuka. [nonaas kpyra u
wiomaab cekropa. CooTHOILIEHHE MEXIY IUIOIAAIMU OJ00HBIX (uryp. Pemenue 3agau Ha
BBIUMCJIEHHE U JOKa3aTeNIbCTBO C UCIOJIb30BAHUEM M3YUYEHHBIX (POpMYII.

Koopaunarsl. Ypasaenue npsmoid. Koopaunatel cepennnbl otpeska. @opmyna pacctosHus
MEXIY ABYMS TOYKaMU IIJIOCKOCTH. Y pABHEHHUE OKPYKHOCTH.

BexTopsl. /iinHa (Moayins) BekTopa. PaBeHcTBO BekTopoB. Kommnneapusie BekTopsl. Koopau-
HaThbl BEKTOpa. Y MHOKEHHE BEKTOPA HA YMCJIO, CyMMa BEKTOPOB, Pa3JIOKEHUE BEKTOPA 10 IBYM
HEKOJJIMHEAPHBIM BekTopaM. CKalsipHOE POU3BEAECHUE BEKTOPOB.



TeopeTHKO-MHOKeCTBEHHbIE MOHATH. MHOXXECTBO, 3JIEMEHT MHOKECTBA. 3aJJaHUE MHOKECTB
MEPEYUCIIEHUEM DJIEMEHTOB, XapaKTepUCTUUECKUM cBOMCTBOM. [TonmMHOkecTBO. OObeqHEHNE U
IepeCceYeHNE MHOXKECTB.

JueMeHTHI Joruku. Onpenenenrne. AKCMOMBI U TeopeMsl. JlokazaTenbcTBO. JJoka3aTenbCTBO OT
npoTuBHOTO. Teopema, oOpaTHas nanHoil. [Ipumep u kouTprnpumep. [lorsarrue o paBHOCUIBHO-
CTH, CJI€IOBAaHUU, YIOTPEOICHUE JIOTUYECKUX CBSI30K €Cil ..., MO ..., 8 MOM U MOIbKO 8 MOM
caydae, ""TOTUYECKUE CBSI3KU U, UL

I'eomeTpus B ucropudeckom pazsurum. Ot 3emnemepust k reomerpun. [ludarop u ero mkona.
®anec. Apxumen. [loctpoeHne npaBuiIbHBIX MHOTOYTOJIbHUKOB. Tpucekius yria. KBagparypa
Kpyra. Y aBoenue kyoa. Mcropus uucna x. 3omoroe ceuenne. «Havana» EBkiuna. JI. Ditep. H.
W. JIo6aueBckuii. icTopus msaToro nocrysara.

H300peTeHne MeTo1a KOOPAUHAT, TO3BOJISIIOIIETO EPEBOJUTH T€OMETPUUECKHE 0OBEKTHI Ha
a3bIK anreopsl. P. [lexapt u I1. depma. [Ipumepsl pa3nudHbIX cuCTEM KOOPAMHAT Ha INIOCKOCTH.
HauanabHble reomerpuuyeckue ceaenus. [Ipsimas u orpe3ok. Touka, mpsiMasi, oTpe3ok. JIyd u
yroin. CpaBHEHHE OTPE3KOB U YIJoB. PaBeHCTBO reomerpuueckux ¢uryp. M3mepenue oTpe3koB
u yrioB. /InuHa orpeska. I['pagycnas mepa yria. Eqununsl usmepenus. Buael yrios. Bepru-
KaJIbHBIC U CMEXHBIC YIIbl. buccekrpuca yria. [lepneHaukynspHbie npsiMbIe.

Tpeyroabuuku. TpeyronsHuk. Beicota, Menuana, OuccekTpuca TpeyroyibHuka. PaBHoOenpeH-
HbIC U PAaBHOCTOPOHHUE TPEYTOJbHUKHU; CBOMCTBA M MPU3HAKN PAaBHOOEIPEHHOTO TPEYTOJIbHHKA.
[Ipu3Haku paBeHCTBa TpeyroibHUKOB. OKpyxHOCTh. [lyra, xopna, paguyc, nuamerp. [loctpoe-
HUS C IOMOIIbIO LUPKYJISA U JIMHEWKH. OCHOBHBIE 337]aUl HAa TIOCTPOEHUE: JIEJIEHUE OTpe3Ka I10-
1oJjiaM; MOCTPOCHUE yTiia, PABHOMY JAaHHOMY; MTOCTPOCHHE OMCCEKTPUCHI yIiia; MOCTPOSCHUE Tep-
MEHIUKYISIPHBIX TPSIMBIX.

[apanneabnble npsimble. [lapannenbHble U nepecekaromuecs npsimple. Teopembl O mapa-
nenpbHOCTH TpsiMbIX. Ompezenenne. AKCHOMBI U TeopeMbl. J[0Ka3aTenbCTBO OT MPOTUBHOTO.
Teopema, obpaTHas TaHHOM.

CooTHOIIEHUSI MEKAY CTOPOHAMH M YIJIaMH TpeyrojbHuka. CyMMa yriioB TpPEyroJibHHUKA.
Bueminue yrnsl TpeyronbHuka. Buasl TpeyronbHuUKoB. Teopema 0 COOTHOHIEHUSIX MEXAY CTO-
pOHaMH W yriaMu TpeyrojbHuka. HepaBeHCTBO TpeyroibHuKa. [IpsiMoyrosibHbIe TPEYTrOIbHUKY;
CBOMCTBAa M TPHU3HAKH PABEHCTBA MPSMOYTOJIBHBIX TPEYTrOJIHHUKOB. PaccTossHME OT TOYKH /0
npsiMoil. Paccrosinne Mexy mapauieIbHBIMU TPSMBIMU. [1OoCTpoeHus ¢ MOMOIIBIO HUPKYIS U

nuHerku. [IocTpoeHnne TpeyroibHUKa 110 TPEM DIIEMEHTaM.
VI.INTAHUPYEMBIE PE3YJIBTATBI U3YUEHUS KYPCA

Harasanas reomerpus
BrInmyckHMK Hay4uuTCs:
1. pacno3naBaTh Ha 4epTeKax, pUCYHKAX, MOJIENISIX U B OKPYKAIOIIEM MUPE IJIOCKUE U
IPOCTPaHCTBEHHBIE T€OMETPUYECKHE (DUTYPBI;
2. pacrio3HaBaTh Pa3BEPTKHU KyOa, MPSIMOYTOIHHOTO TapalieNienuIe 2, MpaBuiILHON mHpa-
MU, HWINHAPA U KOHYCA;
3. ompeaensATh IO JMHEWHBIM pa3MepaM pa3BEPTKU GUTYPHI THHEWHBIC pa3Mephl caMoi (u-
T'Ypbl 1 HA00OPOT;
4. BBIYUCIATH 00BEM IPSIMOYTOJILHOTO Mapaielenurnea.
Buinycknuk nonyuum 603MOHuCHOCHIb !
1. sviuucname 06vEMbL NPOCMPAHCMEEHHBIX 260MEMPUUECKUX PUSYD, COCMABTICHHBIX U3
NPAMOY20NbHBIX NAPALIENENnUNnedos;
2. yenyoumv u pazeums npeoCmasieHus 0 nPOCMpPAHCMEEHHBIX 2e0MEeMPUYECKUX Puaypax;
3. npumeHsamb noHAMuUE pa3zeEPMKU OJis BbINOIHEHUS NPAKMUYECKUX PACYEMOB.
I'eomerpuueckue Gpurypsl
BrinmyckHuk Hayuures:
1. monb30BaThCSA SA3BIKOM IT'€OMETPUHU AJIS ONTUCAHUS IPEAMETOB OKPYKAIOLIEr0 MUpa U X
B3aMMHOI'O PACIIONIOKEHMUS;




6.

7.

pacro3HaBaTh U U300paxaTh Ha YePTEKAX U PUCYHKAX T€OMETPHUUECKHE (DUTYPBI U UX
KOH(pUTypamnmu;

HAXOJUTh 3HAUCHUS JUTUH JIMHEHHBIX 3JIEMEHTOB (DUTYp M X OTHOIICHUS, TPATYCHYIO
Mepy yriioB oT 0 10 180°, mpuMeHsist onpeeneHus, CBOMCTBA U PU3HAKH PUTYDP U UX
AJIEMEHTOB, OTHOIIECHUS PUTYp (PaBEHCTBO, MOJ00UE, CHMMETPHH, TIOBOPOT, Mapalieiib-
HBII TIEpPEeHOC);

ONEPUPOBATH C HAYAIBHBIMU MOHATUSIMH TPUTOHOMETPHUH U BBIMOJIHATH 3JIEMEHTAPHBIC
orepanuu HaJl QYHKIUSMU YTIIOB:

pelaTh 3aa41 Ha JI0Ka3aTeIbCTBO, OMUPAsCh Ha M3y4eHHBIC CBOMCTBA (pUTYp M OTHO-
HICHUH MEX1Yy HUMH U IPUMEHSISI U3y4YEHHbIE METO/IbI JOKA3aTENIbCTB;

peniaTh HECIOKHBIC 3a/1a41 Ha MTOCTPOCHUE, TPUMEHSISI OCHOBHBIE aJITOPUTMBI TOCTPOE-
HUS C TIOMOILBIO LIUPKYJIS U JINHEHKH;

penath NpoCTeHIINe MIAHUMETPUUYECKHE 3a/1a4d B IPOCTPAHCTBE.

Bbll’lyCKHuK noay4um 603MOAHCHOCHIb.

1.

6.

0811a0ems Memooamu peulerus 3a0ay Ha bIYUCTEHUS. U OOKA3AMENbCMBA. MemoOoM Om
NPOMUBHO20, MEMOOOM NOO0OUSL, MEMOOOM nepebopa apuarnmos u Memooom eeomem-
PpuUYecKux mecm mouyex;

npuobpecmu Onvlm NPUMEHeHUs. A2eOPauiecKo20 u mpuecoHOMempu4ecKko2o annapama
U uoetl O8UINCEHUsL NPU PeuleHUU 2e0MempUdecKux 3a0ay,

061a0emb MpaoUYUOHHOU CXeMOU peulerus 3a0ay Ha NOCMPOEHUe ¢ NOMOWBIO YUPKYIIS
U TUHeNKU: AHAU3, NOCMPOeHUe, OOKA3AMENbCMEO U UCCIe008aAHUe,

HAyYumucsi peuams 3a0a4u Ha NOCmMpoeHue MemoooM 2eoMempuiecko2o Mecma moyex
U Memooom noooousi;

npuodpecmu onvlm Uccie008anust CGOUCME NIAHUMEMPUYECKUX PUueyp ¢ ROMOWbIO KOM-
NbIOMEPHBIX NPOSPAMM,

npuobpecmu onvim 8bINOJHEHUsI NPOeKmMo8 no memam. «l eomempuueckue npeobpazosa-
Husl Ha naockocmuy, «Ilocmpoenue ompesxkos no gopmyney.

HN3mepenne reoMeTpu4ecKUX BeJTHYUH

BrinmyckHuk Hayuures:

1) ucnonb30BaTh CBOIMCTBA U3MEPEHUS JUIMH, IUIOLIA Il U YIJIOB MPH pEeIIeHUH 3a]1a4 Ha HaXo-
JKIEHUE JJIMHBI OTPE3Ka, NIMHBI OKPYKHOCTH, JUTMHBI IyTH OKPYKHOCTH, TPayCHONW MEPHI YIJIa;

1. BBIYUCHATH JUIMHBI TUHEHHBIX 3JIEMEHTOB (DUTYp U UX YTJIbl, UCTIONB3YS (POPMYIIbI JUTUHBI
OKPY>KHOCTH | JUITMHBI YT OKPYKHOCTH, POPMYJIBI TUTOIIAzeH GUryp;
2. BBIYUCIIATH IUIOLIA/IN TPEYTOJIbHUKOB, MPSMOYTOJIbHUKOB, MTAapajIeIorpaMMOB, Tparie-
LU, KPYTOB U CEKTOPOB;
3. BBIUUCIATH JJIUHY OKPYXHOCTH, JUIMHY 1YTH OKPY>KHOCTH;
4. pemaTh 3a/1a4M Ha JOKA3aTEIHCTBO C UCTIONB30BaHUEM (DOPMYIT IITHHBI OKPYKHOCTH U
JUIMHBI AYTH OKPY>KHOCTH, (hopMyn miomaaeit puryp;
5. pemarp MpakTUYECKHE 3a7auH, CBI3aHHBIC C HAXOXKICHUEM I€OMETPUICCKHUX BEITUINH
(Mcnomb3ys MpHU HEOOXOAUMOCTH CIIPABOYHHUKH U TEXHUUECKUE CPENICTBA).
Buinycknux nonyuum 603moscHocms.
1. swviyuciamo niowaou gucyp, cocmasienHvlx uz 08yx uiu 6o.iee nPAMOY20JIbHUKO8, Na-
DPALIeN0ZpamMMos, Mpey20bHUKO8, Kpy2d U CeKmopa;
2. 8LIYUCTAMY NIOWAOU MHO20Y20NbHUKOS, UCHOIb3YS OMHOUWEHUSI PABHOBEIUKOCU U PAG-
HOCOCMABLEeHHOCMU,
3. npuobpecmu onvim npuMeHeHus aneebpauiecko2o u mpueoHOMempuiecko2o annapama
U uoetl 08UINCEHUs NPU peuteHuy 3a0ay Ha 8blYUCIeHUe NIoWadell MHO20Y20lbHUKOS.
Koopannartsi
BBIITyCKHHUK Hay4duTCs:
1. BBIYUCHATH JUIMHY OTPE3Ka IO KOOPAWHATAM €r0 KOHIIOB; BHIYUCIIATH KOOPIMHATHI Cepe-
JTUHBI OTPE3Ka;
2. WCHOJb30BATH KOOPIUHATHBIA METO ISl U3yYCHUS CBOMCTB MPSMBIX U OKPY>KHOCTEH.



Buinyckuux nonyuum 603mMoxucHOCHb
1. osradems KoopOuHamHbIM MEMOOOM peuleHus 3a0ay Ha 8bIYUCTIEHUE U OOKAZAMENbCH-
60;
2. npuobpecmu onvim UCNOIb30BAHUSL KOMNLIOMEPHBIX NPOSPAMM OJisL AHAIUZA YACHHBIX
cnydaes 83auUMHO20 PACNOJIONCEHUS OKPYHCHOCIEU U NPAMbIX,
3. mpuobpecmu onvim 8bINOIHEHUS NPOEKMO8 Ha memy «lIpumenerue KOOPOUHAMHO20 Me-
mooa npu peweHuu 3a0a4 Ha 8blYUCIeHUe U OOKA3AMENbCHIBO ).
BekTopnl
BrinmyckHuk HayuuTes:
1. omepupoBaTh C BEKTOpaMH: HAXOJUTh CYMMY U Pa3HOCTb JBYX BEKTOPOB, 33JIaHHBIX I€0-
METPUYECKH, HAXOJAUTh BEKTOP, PABHBIN MTPOU3BEICHUIO 33/IaHHOTO BEKTOpa HA YUCIIO;
2. HaXOIUTh IS BEKTOPOB, 3aJaHHBIX KOOPJIMHATAMH: JITTHHY BEKTOPA, KOOPAMHATHI CYMMBI
¥ Pa3HOCTH JIBYX U 00Jiee BEKTOPOB, KOOPIUHATHI IPOU3BEICHUS BEKTOPA HA YUCIIO,
MIPUMEHSS ITPU HEOOXOMMOCTH COYETaTEIbHBIN, TIEPEMECTUTEILHBIN U pacIpe-
JICIUTEIbHBIN 3aKOHBI;
3. BBIYUCIATH CKAJSIPHOE MPOU3BE/ICHNE BEKTOPOB, HAXOIUTH YIOJl MEKY BEKTOpaMH, ycC-
TaHABJIMBATH MEPIICHIUKYISPHOCTD MPSMBIX.
Buvinycknux nonyuum 603modicnocms:.
1. osradems sexmopubvimM MemoooMm 05 peulerus 3a0a4 Ha GblYUCTeHUe U OOKA3AMeNbC-
60;
2. npuobpecmu onvim 8blNOJHEHUs NPOeKmMo8 Ha memy «lIpumenenue 6eKmopHo20 memooa
npu peueHuy 3a0ay Ha 8blYUCTeHUe U OOKA3AMENbCIBO).

TemMaTH4yecKkoe JIAHMPOBAHNE
¢ onpeaejieHUeM OCHOBHBIX BU/I0B Y4eOHOM 1eATeJIbHOCTH 00YYAI0IIUXCH:

OcHoBHOE cofiepkaHne | XapaKTEepUCTHKA OCHOBHBIX BHJIOB JIEATEILHOCTH yUYSCHHKA
110 TEMaM (Ha ypoBHE Y4eOHBIX JeHCTBUIA)

8 ki1ace

5. YeTblpexyronbHuku 14 u

Muoroyronsauk. [1a- | OOBACHATH, UTO TaKoe JJOMaHast, MHOIOYTOJIbHHK, €0 BEPLIMHBI,
paJIeNIorpaMM | Tparie- | CMEXKHBIE CTOPOHBI, IMaroHalii, N300pakaTh U pacro3HaBaTh MHO-
1us. [IpsMOYyroiabHMK, | TOYTOJBHHMKH Ha YepTEeKax; MOKA3bIBaTh HJIEMEHTHl MHOTOYT OJIbHU-
pom0O, KBaapar. Ka, €r0 BHYTPEHHIOK U BHEITHIOK 00JacTH; (OPMYIHUPOBATH OIpe-
JieJIeHHE BBIITYKJIOI0 MHOTOYTOJIbHUKA; H300pakaTh U PaclO3HaBATh
BBIITYKJIBIE W HEBBITYKIIBIE MHOTOYTOJIEHUKHU; (POPMYIIUPOBATH U J10-
Ka3bIBaTh YTBEP)KJICHHS O CYMME YIJIOB BBIITYKJIOI'O MHOTOYTOJIbHU-
Ka ¥ CyMME €T0 BHEITHHUX YTJIOB; OOBSICHSITH, KaKHE CTOPOHHI (Bep-
IIMHBI) YeTHIPEXYTOIbHUKA HAa3bIBAIOTCS IPOTUBOIIOIOKHBIMHY;
(bopMyIHpPOBATH ONPENIEICHUS TapajuIeJIorpaMMa, TPareiH, PaB-
HOOEIPEHHOH U IPSAMOYTOJILHOM Tpareruii, IpsIMOyTroJibHUKa, POM-
0a, KBagparTa; H300paXkaTh U Pacro3HaBaTh ATH YETHIPEXYTOJbHUKH;
(bopMyIMpOBATh M TOKa3bIBaTh YTBEPKACHUS 00 UX CBOHCTBAX U
MPHU3HAKAX; pelIaTh 33/1a4M Ha BRIYHCIICHUE, IOKA3aTeIhCTBO H IO0-
CTPOEHUE, CBA3aHHBIE C STUMH BUJAMU YETHIPEXYTOJILHUKOB; 00BsIC-
HSITh, KAKHE IBE TOUYKH HA3BIBAIOTCS CHMMETPUYHBIMUA OTHOCHUTEIb-
HO MPSIMOI1 (TOYKH), B KAKOM CiTydae (pUrypa Ha3bIBaeTCs CUMMET-
PUYHON OTHOCHUTEIBHO MPSIMON (TOYKHM) M YTO TaKOE OCh (LIEHTP)
CUMMETpPUHU (UTYPBI; TPUBOAUTE MPUMEPHI HUTYD, 00IaTar0IINX
OCEBOM (LIEHTPaIbHOM ) CHMMETPHUEH, a TAaK)Ke TPUMEPHI OCEBOM 1
LEHTPAJIbHOW CUMMETPHUHU B OKpPYXKAroIlel Hac 00CTaHOBKE.




6. Ilnomane 14 4

[1;momaaes MHOTOYToMIb-
Huka. [1momaau napan-
JIeJI0OTpaMma, TPEyroyib-
HUKa U Tpaneuuu. Teo-
pema [Tudaropa.

OOBSACHATD, KaK MPOU3BOIUTCS U3MEPEHHE TIONIAIel MHO-
rOYroJIbHUKOB, KAKHE MHOTOYTOJIbHUKH Ha3bIBAIOTCS PaBHO-
BEITMKUMU U KaKHe PAaBHOCOCTABICHHBIMU; (DOPMYIHUPOBATH OCHOB-
HBIC CBOWCTRA IUIOIIA/CH U BBIBOIUTH C X MOMOIIBIO (POPMYITBI
IUTOIIAJICH PSIMOYTOJIbHUKA, TTapajliesiorpaMmma, TpeyrojabHHKa,
Tpanennu; GopMyJIMpOBaTh M JOKA3bIBATh TECOPEMY 00 OTHOLICHUU
TUIOIIAJICH TPEYTrOJbHUKOB, UMEIOIIMX M0 PaBHOMY YIITy; (hopmyiu-
poBaTh U J10Ka3bIBaTh Teopemy [ludaropa u oOpaTHyro €ii; BbIBO-
1iTh (hopmyiy I'epoHa Ui TUI0IIA M TPEYroJbHUKA; PEIIaTh 3a1a4H
Ha BBIYMCIICHUE U JI0KA3aTEeIbCTBO, CBSI3aHHbBIC C POPMYIaMH TLI0-
mane u reopemoit [udaropa

7. IlogoOHbIE TpEeyTrOabHUKH 19 4

Ornpenenenne mogo0HbIX
TpeyroiabHUKoB. [Ipu-
3HAKU MOA00uUs Tpe-
yrosnbHuKoB. [Ipumene-
HHE I10JI001 K JIoKa3a-
TEIbCTBY TEOPEM H pe-
menuto 3aaad. CooTHO-
HICHUS] MEXKIY CTOPOHA-
MU U YTJIaMU TPSIMO-
YTOJIBHOTO Tpe-
YTOJIbHHKA.

OOBSCHATPH MOHITHE MPOITOPIIUOHATEHOCTH OTPE3KOB; Gop-
MYJIMPOBATh OMpeeNIeHNUs TOI00HBIX TPEYTOIHbHUKOB U KO-

s dunmenta mogodus; GopMyIHpPOBATH U TOKA3bIBATH TEOPEMBL: 00
OTHONICHUU TUIONIA/Iel TOJOOHBIX TPEYrOJIbHUKOB, O MMPU3HAKAX T1O-
JO0Hs TPEYTOILHUKOB, O CPETHEH JTMHUN TPEYTOIbHUKA, O TIepece-
YeHUH MEJUaH TPEYroJbHUKA, O IPOMOPIUOHAIBHBIX OTPE3Kax B
MPSIMOYTOJIBHOM TPEYTOJIBHUKE; OOBSICHATH, YTO TAKOE METOJI TIOJI0-
Ous B 33/1a4axX Ha IOCTPOEHUE, U MIPUBOJIUTH IPUMEPHI IPUMEHEHUS
3TOTO METO/1a; OOBICHATH, KAK MOXKHO HCIIOJI30BATh CBOWCTBA I10-
JTOOHBIX TPEYTrOJILHUKOB B U3MEPUTENBHBIX paboTax Ha MECTHOCTH;
OOBSICHATH, KaK BBECTH TIOHATHE MOIO0US ISl TPOU3BOJILHBIX (PH-
ryp; GOopMyIupOBaTh ONpeAeICHUE U UIUTFOCTPUPOBATH OHITUS CU-
Hyca, KOCHHYCa M TAaHT€HCa OCTPOTO yIJia MPSMOYTOIBHOTO Tpe-
YTOJIbHUKA; BBIBOJUTH OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO U
3HAYEHHS CMHYCa, KOCHHYCa U TaHTeHca Jiyist yrioB 30°, 45°, 60°;
pelaTh 3a/1auu, CBsI3aHHbIE € TI0JJ00MEM TPEyroJIbHUKOB, JJIS BbI-
YHCIICHNS 3HAYCHUH TPUTOHOMETPHUYECKUX (DYHKIIMN MCIIOIb30BaTh
KOMITBIOTEPHBIE TPOTPAMMBI.

8. OkpyxHOCThH 17 u.

KacarenbHas kK OKpyx-
HoCTHU. LleHTpanbHble U
BIIMCaHHBIE yTIIIbl. YeThl-
pe 3amedarenbHbIe TOY-
KM TpeyrojibHUKa. Briu-
CaHHasl U OIIMCaHHAsl OK-

PYXKHOCTH.

HccnenoBaTh B3aMMHOE PacroIokeHUe MPSMOM U OKPYKHOCTH;
(opMyIMpOBATH OIpEIEIEHUE KacaTeIbHOM K OKPYKHOCTH; (hopMy-
JIMPOBATh U JI0Ka3bIBaTh TEOPEMBI: O CBOMCTBE KacaTeNIbHOI, O MpHU-
3HaKe KacaTeJIbHOMU, 00 OTpe3Kax KacaTeJbHbIX, TPOBEAEHHBIX U3
OJIHOM TOYKH; GOPMYIUPOBATH MOHATHS LEHTPAIBHOIO yIia U Ipa-
JYCHOM Mephl AYTH OKPY>KHOCTHU; (POPMYIIUPOBATH U TOKA3bIBATh
TEOPEMBI: O BIIMCAHHOM YTJIe, O IPOU3BEIEHUH OTPE3KOB Iepece-
KaloILXcs Xop; popMynIupoBaTh U JOKA3bIBaTh TEOPEMBI, CBS3aH-
HbIE C 3aMeYaTebHBIMH TOYKaMH TPEYTOJIbHUKA: O OUCCEKTPHUCE yT-
J1a U, KaK CIIeICTBUE, O MEPECEYCHNN OUCCEKTPUC TPEYTOIbHUKA; O
CepeMHHOM MEPIEHIUKYIIAPE K OTPE3KY U, KaK CIEICTBUE, O TIepe-
CEUEHUU CEPEIUHHBIX MEPIEHANKYIISIPOB K CTOPOHAM TPEYTOJIbHHUKA;
0 MepeceyeHUH BBICOT TPEYroJIbHUKA; POPMYIHPOBATH ONPEIETICHHS
OKpPY>KHOCTEH, BIMCAHHON B MHOTOYTOJIBHUK U OIIMCAHHOM OKOJIO
MHOTOYT'OJIbHUKA; (DOPMYJIMPOBATh U JOKa3bIBaTh TEOPEMBI: 00 OK-
PYXHOCTH, BIIUCAHHOM B TPEYTOJIbHUK; 00 OKPY)KHOCTH, OITUCAHHOM
OKOJIO TPEYTOJIbHUKA; O CBOMCTBE CTOPOH ONKCAHHOTO YEThI-
PEXYTONBHUKA; O CBOICTBE YIJIOB BIMCAHHOI'O YETHIPEXYTOJIbHUKA;
pelaTh 3aja4y Ha BBIYUCIICHHE, JOKA3aTEIbCTBO U IOCTPOCHHUE,
CBSI3aHHBIE C OKPYXHOCTBIO, BIMCAHHBIMU M ONMCAHHBIMH Tpe-

10




YTOJIbHUKAMH U YEThIPEXYTOJIbHUKAMHU; UCCIIEI0BATh CBOMCTBA KOH-
¢burypanmii, CBI3aHHBIX C OKPY>KHOCTBIO, C TOMOIIBIO KOMIIBIOTEP-
HBIX [IPOrpaMM.

IToBTOpEeHueE 6 U

9 kjacce

9. Bextopsl 8 u

[Tonsitue BekTopa. Cio-
JKEHUE U BBIYUTAHUE
BEKTOPOB. Y MHOXKCHHUE
BEKTOPA Ha YUCJIO.
IIpuMeHeHne BEKTOPOB K
PELICHUIO 3a/1a4.

DopMyJIUPOBATH ONPEACICHUS U WILTFOCTPUPOBATH IMTOHATHS BEKTO-
pa, ero IJIMHbI, KOJUJIMHEAPHBIX U PABHBIX BEKTOPOB; MOTHBUPOBAThH
BBEJCHUE MOHATUN U JIEUCTBUI, CB3aHHBIX C BEKTOPAMH, COOTBET-
CTBYIOITUMU TTpUMEpaMu, oTHocsuMucs K ¢puznueckum BeKTop-
HBIM BEJIMYMHAM; IPUMEHATH BEKTOPBI U JCUCTBUS HAJlI HUMU IIPU
pELICHNHU TEOMETPUYECKHUX 3aa4.

10. Meton koopaunar 10 u.

Koopaunatsl BekTopa.
[Ipocreiimue 3anauu B
KOOpJMHAaTax. Y paBHe-
HUS OKPYKHOCTH U TIPSi-
MOH.

OOBACHATE U HWIUIFOCTPUPOBATD ITOHATHUA HpHMOyTOJ'ILHOI‘/‘I CHUCTCMBbI
KOOpAuHAaT, KOOpAWHAT TOUYKHW U KOOpAWHAT BEKTOPA, BBIBOAUTL U
HCIIOJIb30BAaTh IIPH PCHICHHUU 3a/1a4 (i)OpMy.]'ILI KOOpAHHAT CCPCAUHDBI
OTpE3Ka, JJIMHBI BEKTOPA, PACCTOSAHUA MCKAY ABYMSA TOUYKAMH,
YPaBHCHUS OKPYKHOCTHU U HpHMOfI.

11. CooTHolIEHNE MEXKIY CTOPOHAMHU U YIJIAMU TPEYTOJIbHUKA.

CxkansipHO€ NpOU3BeIeHHE BEKTOPOB. 11 4.

Cunyc, KOCUHYC, TaH-
I€HC, KOTAaHT'€HC YTJIa.
CoOTHOILIEHUS MEXTY
CTOPOHAMH U yIJIaMu
TpeyrojabHuka. Ckasp-
HOE MTPOU3BE/ICHNE BEK-
TOPOB.

DopMyIHpOBaTh U WIUTIOCTPUPOBATH OMPEeNICHUs] CHHYCa, KOCUHY-
ca, TaHTreHca U KotanreHca yriaoB ot 0 1o 180°; BRBIBOIUTH OCHOBHOE
TPUTOHOMETPHUECKOE TOXKIECTBO U (hOpMYIIbl IpUBeeHUs; Hopmy-
JIMPOBATh U AOKA3bIBATH TCOPEMBI CUHYCOB U KOCUHYCOB, ITIPUMCHATH
WX MPU PEUICHUH TPEYTOJIbHUKOB; O0BSICHATH, KaK UCTIOJIB3YIOTCS
TpUTrOHOMETpHUUYecKre (OpPMYJIbl B U3MEPUTEIBHBIX paboTax Ha Me-
CTHOCTH; (OPMYJIHUPOBATH OMPEEIICHUS yIila MEXAY BEKTOpaMU U
CKaJISIPHOTO TIPOU3BEICHUSI BEKTOPOB; BEIBOJIUTE' (hOPMYITY CKAISAp-
HOT'O MPOU3BEJCHUS Yepe3 KOOPAUHATHI BEKTOPOB; POPMYIHUPOBATH
1 000CHOBBIBATh YTBEPKJIEHUE O CBOMCTBAX CKANSPHOTO MPOU3BE-
JIEHUST; UCIIOJIBL30BATh CKAISIPHOE MIPOU3BEAECHUE BEKTOPOB IIPU pe-
LICHUU 33]1a4.

12. JInvHa OKpYXHOCTH ¥ IUIOIAAb Kpyra. 12 4.

IIpaBunbpHBIE MHOTO-
YTOJIbHUKHU. [I1Ha OK-
PY’KHOCTH U IIJIOIIAb

Kpyra.

@opMynHMpoOBaTh ONIPENEIICHUE TPABUIIBHOIO MHOTOYTOJIbHUKA;
(opMyIMPOBATH U JIOKa3bIBaTh TEOPEMBbI 00 OKPY>KHOCTSX, ONHCAH-
HOM OKOJIO IIPABUJIBHOTO MHOTOYT'OJIbHUKA U BIINCAHHOMW B HETO; BbI-
BOJIUTH M UCHOJIb30BATH (POPMYIIbI [T BBIUMCIIEHUS IUIOLIAU Mpa-
BWJIBHOI'O MHOTOYT'OJIbHHKA, €70 CTOPOHBI ¥ PAINyCa BIINCAHHON OK-
PY’KHOCTH; pelIaTh 3a7a4y Ha IIOCTPOCHUE NIPABUIIBHBIX MHOTO-
YTOJIbHUKOB; OOBSICHITH MOHATHS IJTMHBI OKPY>KHOCTH U TIJIOIIAAN
KpYyra; BEIBOJUTH (POPMYIIBI JUIsl BEIYUCICHUS JUTMHBI OKPY>KHOCTH U
JUIMHBI TyTH, TUIOAAN KPyra ¥ IUIONIaJax KPyroBoro CEKTopa; npHu-
MEHSTh 3TH (OPMYJIIBI IPU PELICHUH 3a/1a4.

13. JIsmwxenus 8 4.

ITousatne nBuxxenus. I1a-
paJUIEIBHBIN EPEHOC U
IIOBOPOT.

OOBSCHATD, YTO TAKOE OTOOPAXKEHHE MIIOCKOCTH Ha ce0sl M B KAKOM
CJTy4ae OHO HA3bIBAETCS IBMYKCHHUEM TUIOCKOCTH; OOBSICHATH, UTO
TaKOE OCeBasi CAMMETPUS, IIEHTpaJIbHasl CHMMETPHSI, TapaljieIbHbII
MIEPEHOC U MIOBOPOT; OOOCHOBBIBATH, YTO ITH OTOOPAKEHUS TIIOCKO-
CTH Ha ce0sl SIBJISIOTCS IBIXKEHUSIMU; OOBSICHATH, KAKOBA CBSI3b MEXK-
Iy ABUKCHUSIMH U HAJIOKEHUSIMH; UJUTFOCTPUPOBATH OCHOBHBIE BU/IBI
JBUKEHUI, B TOM YHCJI€ C TOMOIIBIO KOMIBIOTEPHBIX MPOTPaAMM.
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14. HavanbHble CBEICHUS U3 CTEPEOMETPHH. 8 4.

Muororpanauki. Tena u| OOBACHATH, YTO TAKOE MHOTOTPAHHUK, €0 T'paHH, péOpa, BEPIINHBI,
IIOBEPXHOCTHU BPAILLEHUS. | JUaroHajlIu, KAKOM MHOIOIPaHHUK Ha3bIBA€TCs BBIITYKJIBIM, 4YTO Ta-

KO€ N-yroJibHasi Mpu3Ma, e€ OCHOBaHUs, OOKOBBIE TPaHU B OOKOBBIE
pEOpa, Kakast mpru3Ma Ha3bIBACTCS MPSMOM M Kakasi HAKJIOHHOM, YTO
TaKO€ BBICOTA MIPU3MBI, KaKasi Ipr3Ma Ha3bIBACTCs MapauiesenuIie-
JIOM ¥ KaKoW TapaJijielieuIie]] Ha3bIBAeTCs IPSIMOYTOJIBHBIM; (hop-
MYJHPOBaTh U 0OOCHOBBIBATh YTBEP)KICHHS O CBOMCTBE AMaroHayiei
napaiesienuIeia ¥ 0 KBaJipare UaroHaiu IpsMOyTOJILHOTO Ia-
pasutenenumnena; O0bsICHAT, YTO TaKO€ 00BEM MHOTOTPAaHHHKA; BbI-
BOJUTH (C momMotisto npuHiuna Kasansepn) hopmyny o0bEma mpsi-
MOYTOJIBHOTO Mapajiesienunea; O0bsICHATh, KAKOH MHOTOTPaHHUK
HA3bIBACTCS MUPAMHUION, YTO TAKOEC OCHOBAHUE, BEPIINHA, OOKOBBIC
rpaHu, O0KOBbIe pEOpa M BHICOTA MUPAMUIBI, KaKasi MMpaMuia Ha3bl-
BaeTCs MPABWIILHOM, YTO TaKOe arnodemMa MpaBUIbHON MUPaAMHU/IBI,
MPHUBOAUTE (HOPMYITYy 00bEMA MUPAMHIBL; OOBICHATH, KAKOE TEIO
HA3bIBACTCS IIUJIMHIIPOM, YTO TAKOE €r0 OCh, BBICOTA, OCHOBAHUS,
paamnyc, 00KOBas IOBEPXHOCTh, 00pa3yronue, pa3-BEpTKa OOKOBOM
MOBEPXHOCTHU, KAKUMH (DOpMyJIaMH BBIPKAOTCS 00BEM U TUIOMIA/Ib
OOKOBOI TTOBEPXHOCTH LWJIMH/PA; OOBSICHATH, KAKOE TEJIO Ha3bIBa-
€TCsl KOHYCOM, YTO TaKOE€ €ro OCh, BEICOTA, OCHOBaHKE, OOKOBAs T0-
BEPXHOCTH, 00pa3zyromue, pa3BEpTka OOKOBOH MTOBEPXHOCTH, KAKUMHU
(bopMyaMu BeIpaKaIOTCS 00bEM KOHYCA U ILIOMIA/Ib OOKOBOM T10-
BEPXHOCTH; OOBSACHATH, KaKas IOBEPXHOCTh Ha3bIBaeTCs chepoil u
KaKOe TeJI0 Ha3bIBaeTCs IApOM, UYTO TAKOE PAIUYC U quamerp chepbl
(mwapa), kakumu (popmyrnamu BbIpakaroTcs 00BEM I1apa U MJI0LAb
cdepbl; N300pakaTh U Paclo3HaBaTh HA PUCYHKAX MPU3MY, Mapai-
JIeNIeNHIe]], MMPaMUAY, HUIHHP, KOHYC, IIap.

006 akcuoMax MJIaHUMETpUH. 2 4.

[ToBTOpenue. 9 u.

IIJTAHUPOBAHUE reometrpust 8 KIIACC

aTa

Ne flar

1111/ am PaKT Tema pa3nena, TemMa ypoka

1 [ToBTOpEHME

2 IToBTOpeHME

I'maBa V. Yersipexyroabuuku (144)

3 MHOroyrojasHuKu
4 MHOroyronsHuKH
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[Tapamtenorpamm

5
6 [Tpu3Haku napamienorpaMmma
7 Pemenne 3anau To reme «l[lapannenorpamm.
8 Tpanenus.
9 Teopema daneca.
10
3aayu Ha IOCTPOCHUE
11 [IpssMoyronbHUK.
12 Pom6. KBanpar
13 Permenue 3amau
14 OceBast U LIEHTpaJIbHasi CHMMETPHH
15 Pemenme 3amaq
16 Konumponvnas paooma Nel no meme: «Hemuipéxyzononukuy

I'naBa VL. [lnomane (14 1)
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[1nomans MHOrOyrojabHUKA.

17

18 [Tnomaas MHOTOYTOJIBHUKA.

19 [Tnomane napamienorpamma

20 [Tnomanp TpeyroabHUKa

21 [Tnomanp TpeyroabHUKa

22 [Tnomane Tpanenuu

23 Pemenne 3a1a4 Ha BeIUMCIEHUE TUIOMAAeH Guryp
24 Pemenne 3a1a4 Ha BeIUMCIEHUE TUIOMAAeH Guryp
25 Teopema I[Tudaropa

26 Teopema, obpaTtHas Teopeme [Tucdaropa.

27 Pemenue 3amau

28 Pemenue 3amau
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29

Koumponvnasa paooma Ne2 no meme: «llnowaou»

I'maBa VII. Ilono6ubie Tpeyrojabunku (19 1)

Omnpenenenue MOJA0OHBIX  TPEYrOJIbHUKOB.

30
31 OTHoeHue mniaouiaaeil moJo0HbIX TPEYTroJIbHUKOB.
30 [TepBbIii mpU3HAK 1101001 TPEYTOJIbHUKOB.

Pemrenue 3aa4 Ha MpUMEHEHUE MIEPBOTO TPU3HAKA TIOO0HS TPEYroJib-
33 HUKOB.
34 Bropoii u TpeTuii npu3Haky mo100us TpeyroabHUKOB.
35 Pemenue 3a1a4y Ha MpUMEHEHNUE TPU3HAKOB OO0 TPEYTOJIbHUKOB.
36 Pemienue 3a1a4 Ha IpUMEHEHHUE IPU3HAKOB MOJI00MUS TPEYTOJILHUKOB
37 Konmponvnas paooma Ne 3 no meme «Ilooobnsvie mpeyzonvrhuxuy
38 Cpenusist TUHUS TPEYTOJIbHUKA
39 CpenHsist TMHUSA TPEyroJbHUKa
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40

CBOMCTBO MeIMaH TPEYroJIbHUKA

41 [IponopumoHanbHbIE OTPE3KU
42 IIponopunoHanbHbIE OTPE3KH B MIPSIMOYTOJIBHOM TPEYTOJIbHUKE
43 N3meputenbHbie pabOThl HA MECTHOCTH.
44 3a1aun Ha TOCTPOCHUE METOJIOM ITO00MSI.
45 CuHyc, KOCHHYC ¥ TAaHT'€HC OCTPOTO yIJia IPSIMOYIOJIbHOI'O TPEYTOJIbHUKA
46 3HaueHus CUHyca, KOCUHYCa U TaHT'€HCa I YIJI0B 30°, 45°, 60°
CooTHoILIeHNs MEXYy CTOPOHAMHU U YTIIaMH MIPSIMOYT'OJIBHOTO TPEYTOJlb-
47 HuKa. Pemenune 3amad.
48 Konmponvnaa pavoma Ne4 no meme: «Coomnowienus mexicoy cmopo-
HaMU U Y21amu nPAMOY201bHO20 MPEY201bHUKA)
I'nasa VIII. Oxpy:xHocts (17 4)
49 B3anMHoe pacronoxxeHne IpsMOi U OKPYKHOCTH.
50 KacatenbHast K OKpYKHOCTH.
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o1

KacarensHas OKPYKHOCTH. Pemenne 3aJa4.

52 I'pagycHas mepa qyru OKpY>KHOCTH

53 Teopema o0 BIIMCaHHOM yTJIe

54 TeopeMa 00 oTpe3Kax MepeceKaroIIMXCs XOP/I

55 Pemenue 3anay no teme «LleHTpanbHbIE U BOMCAHHBIE YIIIBI»
56 CBoiicTBO OMCCEKTPUCHI yIiia

57 CepenHHBIN EPIIEHAUKYIISIP

58 Teopema o0 TOUKe MepecevdeHust BBICOT TPEYroJbHHKA.
59 CBoiicTBO OMCCEKTPUCHI yriia

60 CepenMHHBIN IEPIEHAUKYIISIP

61 Teopema o0 TOUKe MepecevdeHus BBICOT TPEYroJbHUKA
62 BrnincanHas okpy»XKHOCTb
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CBOICTBO ONMCAaHHOI'O YETHIPEXYTOJBHUKA.

63

64 Pemenue 3anay no teme «OKpy>KHOCTbHY.

65 Pemenue 3anay no teme «OKpy>KHOCTBY.

66 Konmponvnas paboma Ne 5 no meme: « OKpysrcHocmo»
67 [ToBTOpEHME.

68 [ToBTOpEHME.

69 IToBTOpEHME.

70 [ToBTOpeHue.

I'eomerpus 9 KIIACC

Tema ypoka

dara nposene-
HUSA

ITinan dakr

1.BBoaHOE MOBTOpPEHHeE. 2 Yaca

1

IToBTOpeHne marepuana 7-8 kiaacca

2

IToBTOpeHne MaTepuana 7-8 kiacca

2.BekTopbl. 84acos

3 [TonsiTue BekTOpA.
4 OTkI1aIbIBaHKE BEKTOPA OT IaHHOW TOYKH.
5 CymMmma ABYX BEKTOPOB.
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6 CyMMa HECKOJIBKUX BEKTOPOB.

7 Brrunranue BEKTOPOB.

8 YMHOXEHUE BEKTOpa Ha YUCIIO.

9 [IpuMeHeHre BEKTOPOB K PELICHUIO 3a/1a4.

10 | CpenHsst TuHUS Tpanenuu

11 | Pa3noxeHune BeKTOpa MO IBYM HEKOJUIMHEAPHBIM BEKTOPAM.
12 KoopauHatsl BekTopa.

13 [Ipocretinue 3aa4u B KOOpMHATAX.

14 | IIpocreiimne 3axaun B KOOpAUHATAX..

15 | Pewenue 3a1au METO10M KOOPAMHAT .

16 | YpaBHEHHE OKPYKHOCTH.

17 YpaBHeHUE NMPSIMOii.

18 | Pewenue 3anau.

19 Pemenne 3agau.

20 | KonrpouabHas padora Ne2 no teme «MeToJ KOOPAUHAT

4.CooTHOIIIEHHE MKy CTOPOHAMH M YIJIaMH TpeyroibHuka. CkajasipHoe
npou3BeaeHne BeKTOpoB. 11 yacos

21 Cunyc, KOCMHYC, TAHTE€HC yTJIa.
22 CuHyc, KOCUHYC, TAHT€HC YIJIa.
23 CuHyc, KOCUHYC, TAHT€HC YIJIa.
24 | Teopema o TIOIIAIA TPEYTOJbHUKA.
25 TeopeMa CHHYCOB U KOCUHYCOB.
26 Pemenue TpeyroabsHUKOB.
27 N3mepuTenbHbIe pabOTHI.
28 CxansipHOE MPOU3BEICHHE BEKTOPOB.
29 CkansipHO€E MPOU3BEAECHNE B KOOPAMHATAX.
30 IIpuMeHeHne CKaJIIPHOTO MTPOU3BEICHUS K PEIICHHUIO 3aa4.
31 | Konrpoabnas padora Ne3 nmo reme «CooTHOIIEHHE MKy CTOPOHAMM
U YIJIAMH TpeyroyabHuka. CkajasipHoe IPOu3BeeHHEe BEKTOPOB.»
5. JliMHAa OKPYKHOCTH M IUIOIIAb Kpyra. 12 yacos
32 IIpaBUIBHBIN MHOTOYTOJIBHUK.
33 OKpy’KHOCTb, OIIMCAHHAs OKOJIO MPAaBUIIBHOIO MHOTOYTI'OJIbHUKA U BIIMCAH-

Has B HpaBI/IHBHBII\/'I MHOTI'OYT'OJIbHHK.
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34 @opMyJibl 11 BBIYUCIECHHS TUIOMIAAN MPABUIBHOTO MHOTOYTOJILHUKA, €70
CTOPOHBI M paJIMyca BIMCAHHON OKPYKHOCTH.
35 Penrenue 3amau.
36 JnvuHa OKpy)HOCTH.
37 Penrenue 3amau.
38 [Tmomaaer Kkpyra 1 KpyroBoro CeKTopa.
39 Penrenue 3amau.
40 Pemenue 3amau.
41 Penrenue 3amau.
42 Koutpoabsnas padora Ne4 no reme «/[JinHa OKpY:KHOCTH M ILUIOIIAIb
Kpyra»
43 | AHanu3 KOHTPOJILHOU paboThl. Pemenue 3anay.

6. /IBm:kennsi. 10 yacoB

44 IlousTre ABMKECHUS.

45 CBoOMCTBa OBMKEHUH.

46 Pemienue 3anay.

47 ITapayienapHbIi IEpEHOC.

48 IToBOpoOT.

49 Pentenue 3amau.

50 Pemenue 3agau.

51 | KonTpoabHasi padora NeS mo teme «/IBu:keHus»

6.Hauanvnvle ceedenus uz cmepeomempuu 84acoe

52 | llpenmer crepeomerpun. MHOrorpaHHuK

53 | IIpusma. Ilapannenenunen

54 | O6béMm Tena. CBOMCTBA MPSAMOYTOIHHOTO TapaJIIeICIIHIIE
55 ITupamuna

56 Humuaap

57 Konyc

58 | Cdepa n map

59 | Cdepa u map. Perenue 3anau

60 | O6 akcrmoMax IJIaHUMETPHUH

61 Hexotopeie cBeieHus 0 pa3BUTUU I'€OMETPUHU
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7. IlloBTOpEHue. 9 yacon

62 | UerslpéxyronbHuku. Pemenue 3anaqy

63 IImontanes. Pentenue 3amau

64 | OkpyxHOCTb. Pemenue 3anau

65 Bexkropsl. Pemienne 3anau

06 Pemienue 3a1a4 Ha MOBTOPEHUE.
67-68 | Pemenue 3a1a4 Ha TOBTOPEHUE.
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VIil. YYHEBHO-METOAUYECKOE U MATEPUAJIBHO-TEXHUYECKOE

OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

© N o a k~ w DdpoE

YYEBHO-METOJJUYECKHI KOMITJIEKT
JI.C. AtaHacsH U KOJIJIEKTUB aBTOPOB

1. Teomerpus. COopHUK pabouux mporpamm. 7 — 9 Kiacchl: mocoOue A yUuTelen
0011eo0pa3oBaTeIbHBIX OpraHu3anuii / [aBTop-coctaButenb T.A. Bypmucrposa. —
M.: IIpocBemienue, 2014
2. Yueonuk. ['eomerpusi: 7 — 9 k. / JI. C. Atanacss, B. @. Byry3os, C. b. Kagom-
ueB u ap. — M.: [Ipocsemenue, 2014.
3. Kontponbsabie paboTsino reomerpun: 7 kiacc: k yueouuky JI.C. AtanacsHa u ap.
«I"eomerpus 7 — 9 kmaccel» / H.b. MenbauKOBa. — M.: M3naTenbCcTBO «IK3aMEH,
2014
4, Tectsl 10 TeoMeTpuu: 7 knacc: K yueOHuky JI.C. Atanacsna u ap. «I'eomerpus 7
— 9 kmacce» / A.B. @apkoB. — M.: U3parenscTBo «DK3amen», 2014
5. JlupmakTudeckue MaTepHalsl o reoMeTpuu: 7 kiacc: Kk yueonuky JI.C. AtanacsiHa
u np. «['eomerpus 7 — 9 knacce» / H.b. Mensnukosa, I'.A. 3axapoBa. — M.: HU3na-
TENbCTBO «IK3aMeH», 2014

JOIIOJIHUTEJIBHASA JINTEPATYPA
1. CoOopHuk 3amau o reometpun 7 kiacc / B.A. I'yceB. — M.: 3garenscTBO «OK3a-
MeH», 2014
2. T'eomerpust 7 — 9 Kiacchl: 3a1a4M HA TOTOBBIX YepTekax AJs MoArotoBku Kk ['MA
u EI'D / D.H. banasu. — PocroB-na-Jlony: M3narenscTBo «@eHUKCY, 2013
3. T'eomerpus. 7 knacc. CamoctosarenbHbie paboT. Tematnyeckue TecTol. TecTol amns
npomexxyrouHoi arrectanun. CrnpaBounuk. Pabouas rerpans / @.D. Jlvicenko, C.1O.
KynaGyxoBa. — PoctoB-Ha-/lony: U3natensctBo «Jlernon», 2013
4. Teomerpus. 7 xnacc. KonTposabHble nu3meputenbHble MaTepuans! / JI.I'. Myxus,
A.P. PazanoBcknii. — M.: U3naTenscTBo «OK3aMen», 2014
5. Meronnueckuit )xypHai 1 yuuteneit marematuku «Maremaruka», ] «IlepBoe
CEHTAOPS»

NHOOPMAIMOHHLBIE NCTOYHUKHA

http://urokimatematiki.ru

http://interqu.ru/

http://karmanform.ucoz.ru

http://polyakova.ucoz.ru/

http://le-savchen.ucoz.ru/

http://www.it-n.ru/

http://www.openclass.ru/

http://festival.1lseptember.ru/



http://urokimatematiki.ru/
http://intergu.ru/
http://karmanform.ucoz.ru/
http://polyakova.ucoz.ru/
http://le-savchen.ucoz.ru/
http://www.it-n.ru/
http://www.openclass.ru/
http://festival.1september.ru/

[Ipoxoxnenue yueOHOM MpOrpamMmBl:

8 Kiacc
10 TUIaHy - 4acoB
(bakTuuecku - 4acoB
9 xiacc
10 TUIaHy - 4acoB
(bakTuuecku - 4acoB

Yacel NpomyIeHsl 10 IPUINHE

VYuebHas mporpaMma BbIIOJIIHEHA TIOJIHOCTHIO 33 CUET

Yuurenb:
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