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MOACHUNTENIbHASA 3ATIMCKA

HacTtosiwan paboyas nporpamma no reometTpun ans 9 knacca paspaboraHa B COOTBETCTBUM ¢ noaokeHusimm ®bBYTM 2004 ®K FOC, Ha 0CHOBE NMPUMEPHOIi

nporpaMMbl 0CHOBHOTO 06LL,ero 06pa3oBaHusi.

1 l'eomeTpuna. 7-9 Knaccel : y4eb. ansa obuweobpasoBaT. opraHmsauymii / J1. C. AtaHacsH [u gp.]. - M. : lMpoceeweHne, 2014,

2. TeomeTpusA. 9 knacc. Paboyada TeTpagb : nocobue Ana yyawmxcsa obuieobpasoBat. opraHusauuii / J1. C. ATaHacsaH [w gp.]. - M. : TpocselweHmne, 2014,
3. F'eomeTpunsa. CO60pHUK paboumx nporpamm. 7-9 knaccel / cocT. T. A. BypmuctpoBa. - M. : INpoceelieHue, 2013.

4. 3uB, B. I'. TeomeTpusa : angakTuyeckme marepmaniol : 9 k1. / B. I'. 3uB. - M. : INpoceelleHune, 2014.

5. 13yyeHmne reomeTpum B 7-9 Kaccax : MeTo4. peKomeHgaumn : kH. anga yumtena / J1. C. AtaHacsH [n gp.]. - M. : MNMpoceeweHne, 2011.

6. MuweHko, T. M. eomeTpus : TemaTmyeckme TecTbl : 9 K. / T. M. MuwieHko, A. [. banHkos. - M. : NMpocsewieHne, 2014.

JaHHasi paboyasi nporpaMmMa NosIHOCTbI0 oTpaXkaeT 6a30Bbili YPOBEHb MOAFOTOBKM LUKOMILHMKOB MO pasfesam nporpaMMbl. OHa KOHKPETU3MpPYeT coaepika-
HWe TeM 06pa3oBaTE/IbHOIO CTaHAApPTa U AaeT NPUMEPHOe pacnpeaesieHne yuebHbIX YacoB Mo pasfenam Kypca.

B xofe npenojaBaHusi reoMeTpumn B 9 Knacce, paboTbl Haf (hOPMUPOBAHUEM Y YUALLUXCA YHMUBEPCA/IbHbIX YUebHbIX AelicTBUIA cnedyeT o6pallaTb BHUMaHWe
Ha T0, YTo6bl OHM OBNAaAEeBasIN YMeHMAMM 06LLLeyUe6HOro Xxapakrepa, pasHoo6pasHbIMK Croco6amuy AesaTeNbHOCTU, NPUoGpeTasnin onbIT;

e MJIaHMPOBAHUS U OCYLLLECTB/IEHUS a/TTOPUTMUYECKOW AesATE/TbHOCTU, BbIMOIHEHUS 33j@aHHbIX U KOHCTPYUPOBaHMSA HOBbIX a/IfOPUTMOB;

= pelleHNss pa3Hoo6pa3HbIX K/1accoB 3a4aq U3 pas/iMyHbIX pasfesnoB Kypca, B TOM yuc/e 3a4a4, TpeGyroLnx noucka nyTn 1 cnoco60B peLleHus;

= 1CCMef0BaTe NbCKON AeAaTelbHOCTY, PasBUTMS Uael, NpoBeaeHUs SKCNepUMEHTOB, 0606LLeHNS, MOCTAHOBKU U (hOpMY/IMPOBAHMS HOBbIX 3a[au;

e SCHOro, TOYHOr0, FPAMOTHOI0 U3/I0XKEHNSI CBOUX MbIC/el B YCTHOM M MUCbMEHHOIR peun, UC Mob30BaHUs PasNYHbIX SI3bIKOB MaTeMaTUKM (C/TOBECHOTO,
CUMBOJIMYECKOTO, Frpadnyeckoro), cBo60AHOro nepexofa ¢ 0HOro A3blKa Ha APYroi AN WAKCTPaLUKN, UHTepnpeTaumnn, apryMmeHTauumn u 1oKasaTe/bCTBa,;

= npoBefeHUNs AoKa3aTeIbHbIX PACCYy>XXAEHWN, apryMeHTaLUN, BbIABUXEHUS TUMOTE3 N UX 060CHOBaHUS;

= TOMWCKa, CUCTEMAaTM3ALNK, aHan3a 1 Kraccudmkaumm MHopmaLmMm, UCrosb30BaHUs pa3Hoo6pasHbIX MHHOPMAaLMOHHBLIX UCTOYHUKOB, BK/IOUAs yUe6HY0 U
CNPaBOYHYIO NUTEpPaTypy, COBPEMEHHbIE MHDOPMALIMOHHbIE TEXHOOTUN.

OBLWAA XAPAKTEPNCTUKA YHEBHOIO NMPEOMETA, KYPCA

FeoMeTpUA — OA4MH N3 BaOKHENMLLINX KOMMOHEHTOB MaTeMaTUUeckoro 06pa3oBaHusi, HEO6X0AMMbIN A1 MPUOGPETEHNS] KOHKPETHbIX 3HAHWUA 0 MPOoCTPaH-
CTBE W MPAKTUYECKN 3HAUUMbIX YMEHWUA, (hOpMUPOBAHNS S3blKa OMUCaHUSI 06BLEKTOB OKPYXKaloLWero Mupa, aasi pasBUTUS NPOCTPAHCTBEHHOIO BOOGPAXKEHUS U
WHTYUUMW, MaTeEMATUYECKON KyNbTypbl, A/1S1 3CTETUUYECKOr0o BOCMMUTaHUS 06ydyalowmnxcs. V3yyeHne reoMeTpum BHOCUT BKAL B Pa3BUTUE JIOFMYECKOT0 MblLLSIe-
HUS, B (hOPMUPOBAHMNE MOHSATUS [OoKA3aTe/1bCTBa.

TakyM 06pa3oM, B X0fe OCBOEHUS COAepXKaHMsl Kypca yyalmecsi NoslyyarT BO3MOXKHOCTb Pa3BUTb MPOCTPAHCTBEHHbIE NPeAcTaB/leHUs U U306pasnTesb-
Hble YMEHUS, 0CBOUTb OCHOBHblE (DaKTbl U MeToAbl MAAHUMETPUN, NO3HAKOMUTLCS C MPOCTENLLMMU (UFypamMmmn 1 UX CBOMCTBAMMU.



MECTO NPEAMETA B BASVCHOM YYEBHOM INJ1AHE

CornacHo deaepanibHOMy 6a3MCHOMY yue6HOMY M/iaHy A5 06pasoBaTe/ibHbIX yupexxaeHuii Poccuiickoii deaepaummn 06a3atesibHOMY U3yUYeHUo MaTeMaTu-
KW Ha aTane 0CHOBHOro 06LLero 06pasoBaHms Ha U3yveHne reoMeTpun 0TBOAMTCS He MeHee 68 4acoB M3 pacyeTa 2 yaca B Hefeslio..

ObyuyeHne maTemaTUKe B OCHOBHOI LLIKO/E HanpaB/1eHO Ha AOCTM>KEHUE Cc/ieayounx uenei:

= O0BMajeHne mMaTteMaTUYeCKUMM 3HAHUSIMU U YMEHUSIMU, HEOBXOAUMBIMWU A7151 MPOAO/HKEHUST 06YUYEeHUs B CTapLUel LWKone WM MHbIX 06Leo6pas3oBaTe/ibHbIX
YUPEXKAEHUSIX, U3YUEHUS CMEXHbIX AUCLUMANH, MPUMEHEHUS B NMOBCEAHEBHOM XKU3HU;

- co3faHve PyHAaAMeHTa gisi pasBUTUSE MaTeMaTUUYECKUX CMOCOGHOCTEN M MEXaHM3MOB MbILLIEHMS, (POPMUPYEMbIX MaTeEMaTUUYECKOM AesaTesIbHOCTbIO.

= B xo04e M3yyeHUs maTepuana npeanosiaraeTcs 3aKpensieHne 1 0TpaboTKa 0CHOBHbIX YMEHWUI U HaBbIKOB, MX COBEPLLUEHCTBOBAHME, a TAKKE CUCTEMATMU3ALMUS
MONYYEHHbIX paHee 3HaHWIA. TakMM 06pasoM, peLlaknTcsa cneayollme 3ataduu:

= BBefieHNe TeEPMMUHO/IOTMN N 0TPaBoTKa YMEHUS1 ee FPamMoTHOI0 MCMo/Ib30BaHUS;

e pasBUTUE HABbLIKOB M306padKEHNsT MNTaHUMETPUUECKUX (OUTYP W NPOCTEMLLIMX reoMeTPUYECKUX KOH(UIYypaLWii;

e COBEpLLUEHCTBOBaHME HaBbIKOB MPUMEHEHWS CBOCTB reoMeTpUUecKUX (Uryp Kak onopbl Npu peleHnm 3agay;

= (hopMMpoBaHNE YMEHUS 10Ka3blBaTb PABEHCTBO AaHHbLIX TPEYro/IbHUKOB;

= 0TpaboTKa HaBbIKOB PeLLeHNs] MPOCTerLWmMX 3a4a4 Ha NOCTPOEHME C MOMOLLbI0 LMPKYNS U NINHEAKU;

= (hopMuMpoBaHMe YMEHUSI AOKa3biBaTb MapasifiesibHOCTb MPSIMbIX C UCMO/Ib30BAHMEM COOTBETCTBYIOLLMX MPU3HAKOB, HAX0AUTb PaBHble Yrbl NpWY napannesb-
HbIX NPAMbIX, YTO TpeGyeTca AN U3yUYeHUs AasibHelLero Kypca reoMeTpuy;

e paclMpeHne 3HaHWI yyalnxcsl 0 TpeyrosibHUKax.



e BbIYMC/ISATL 3HAUYEHUS TEOMETPUUECKNX BE/TMUNH (O/IMH, YI/I0B, Nowaei, 06beMoB); B TOM yucse: ans yrnos ot 0 o 180° onpeaensitb 3HaYeHUs Tpu-
rOHOMeTPUUYECKUX PYHKLUWIA N0 3aaHHbIM 3HAUEHUSIM YT/10B; HAaX04MUTb 3HAYEHUS] TPUTOHOMETPUUYECKUX (DYHKLWIA MO 3HAUEHWUI0 OfHOI M3 HUX, Haxo-
[ANTb CTOPOHBbI, YI/ibl U BbIYUCAATb NOWAAN TPEYroNbHUKOB, A/MHbI IOMaHbIX, AYT OKPYXKHOCTW, MoLaAei 0CHOBHbIX FeoMeTpUUeckKnx puryp un gu-
ryp, COCTaB/IEHHbIX U3 HUX;

e pewaTb reoMeTpuYeckne 3agauu, onMpasicb Ha U3yyeHHble CBOMCTBA (OUIYP W OTHOLUEHWIA MeXAY HUMUW, NPUMEHSISI AOMOIHUTE IbHbIE MOCTPOEHUS, an-
re6panyeckmii 1 TPUroHOMETPUYECKUA annapaT, npasuia CMMMETPUN;

= TMpPOBOAMTb foKasaTesibHble PacCyKAeHUs NPu peLleHnn 3aa4, UCNosib3ys U3BECTHbIE TeopeMbl, 06HAPY>KMBasi BO3MOXXHOCTU A/151 UX UCTO/b30BaHMS;

= pellaTb NpocTelilive NAaHMMETPUYECKNE 3aaun B MPOCTPaHCTBE.

Mcnonb3oBaThb I'IpVIO6peTEHHbIE 3HaHNA NYMEHNA B HpaKTMHECKOﬁ AEATE/IbBHOCT U U I'IOBCE,IJ,HEBHOVI >KU3HWN ANA:

e onucaHusi peasibHbIX CUTYyaL M Ha S3blKe reoMeTpun;

e pacyeToB, BK/IOHAKLMX MPOCTENLLME TPUTOHOMETPUYECKME (DOPMY/IbI;

e pEeLIeHUsI TeOMETPMUECKUX 3a4a4 C UCM0/Ib30BAHUEM TPUTOHOMETPUN;

e peLleHUs NMpaKTUYecKUX 3agad, CBA3aHHbIX C HAXOXKAeHNEM FeOMETPUYECKUX BENNUYNH (UCNOb3Ysi MPU HEOOX04MMOCTM CNPaBOYHUKUN U TEXHUYECKMEe cpef-
CTBA);

* TOCTPOEHUI C MOMOLLbI0O TEOMETPUUECKNX MHCTPYMEHTOB (NIMHelNKa, YroNbHUK, LMPKY/b, TPAHCMoPTUP).

Pe3ynbtaThl M3yvyeHUA npegmeTa B/IUAIOT HA UTOMOBble pe3yfibTaTthbl 06y‘-|eHI/IFI, KOTOPbIX A0/DKHbI AO0CTUYb BCe ydallnecsa, oKkaH4YunBarwwne 9 Kfacc, 4To ABNA-
eTcs 06s3aTesibHbIM ycnosmem MOSIOXKUTESIbHOM aTTectaunnm ydyeHnkKa 3a Kypc 9 knacca.

COOEP>XAHVE OBYHYEHWNA

BBogHoe noBTopeHune (2 yaca)

BekTopbl (8 yacos)

MoHATMe BekTopa. PaBeHCTBO BeKTOPOB. C/I0XKEHME U BblUMTaHVE BEKTOPOB. Y MHOXKEHME BEKTOPA Ha uncno. PasnoxeHne BeKTopa no ABYM HeKOs//IMHeap-
HbIM BeKTopaM. [MprMeHeHe BEKTOPOB B PELLEHUN 3aJad.

MeTog KoopgmHaT (12 4acoB)

KoopauHatbl BekTopa. MpocTelilline 3a4ayum B KOOpAVMHATaX. Y paBHEHUS OKPYXXHOCTU U NMpsiMoii. MprMeHeHe KOOpANHAT BEKTOPOB NPU peLLeHnn 3a4ad.

COOTHOLWEHMA MeXKy CTOopoHaMn 1yrnamMmu TpeyrosisHuka. CkansipHoe nponssejeHne BeKTOopoB (13 vacos)



CUVHYC, KOCUHYC M TaHreHc yrna. TeopeMbl CUHYCOB U KOCUHYCOB. PelleHve TpeyrosibHMKOB. CKansipHoe Npov3BefeHne BEKTOPOB U ero rnpuMeHeHme B reo-
MeTpUYeCKMX 3agadax.

AnvHa okpy>kHocT U 1 naowagb kpyra (14 yacos)

MpaBubHble MHOTOYrosibHUKN. OKPY>XXHOCTU: ONUcaHHas 0KO0J10 NPaBu/IbHOr0 MHOIMOYrofibHUKa 1 BnncaHHasa B Hero. NocTpoeHne nNpaBu/ibHbIX MHOTO-
YroNbHWKOB. [/inHa OKPY>XHOCTW. Nnowaab Kpyra.

ABu>keHuna (3 vaca)

OTobparkeHMe NA0CKOCTU Ha cebsi. MoHATMe ABMKeHUA. OceBas U LieHTpasibHas cMMmMeTpus. MapannesbHblii nepeHoc. MoBopoT. HanokeHnsa 1 ABMKEHUS.

HauyanbHble cBefeHNA 13 cTepeomeTpun (5 vacos)

MpeameT cTepeomeTpun. FeomeTpmnyeckme Tena v NOBEPXHOCTU. MHOrorpaHHUKW: Npusma, napasnienenuned, nupamuaa, opmysibl 418 BbIYUCIEHUSA UX
06bemMOB. Tesla M NOBEPXHOCTU BpaLLeHUs: LWANHAP, KOHYC, cdepa, wap, popmysbl ANS BbIYUCAEHUSA UX Nowaeli noBepxHocTel 1 06bemMoB.

Becefa 06 akcuomax reoMmeTpuun. B gaHHOM Teme pacckasbiBaeTcs 0 pas/IMUHbIX CUCTEMAX aKCUOM FeOMETPUM, B HACTHOCTM 0 pa3/iIMyHbIX crnocobax Beese-
HUS NOHATUSA paBeHCTBa uryp.

MTorosoe noBTopeHne (94acos)

Cuctematmnsaumsa n3yyeHHoro marepmana. PelleHne 3aga4 n3 6aHka Ol 3.

Pe3epB BpemeHUn — 2 yaca

TPEBEOBAHUAK YPOBHIO MOAIrOTOBKW BbIMYCKHUMKOB (6a30Bblii ypOBEHb)

B pe3y/fbTaTte U3ydeHust Kypca reometpum 9 knacca obydarolmecst

JOJIXKHbI 3HATb/MOHMATb!

e CYLLECTBO MOHSTUS MaTeMaTUYeCcKoro 4oKasaTe/ibCTBa; NPUMepbl 40Ka3aTes1bCTB;

e CYLLECTBO MOHSTUS a/IFOPUTMa; NPUMEpPbI aNropUTMOB;

e KaK MCMNo/ib3ylTcs MaTeMaTuyeckue opmMysibl, ypaBHEHMS U HepaBEHCTBA; NMPMMEPbI X NMPUMEHEHUS AN PELLEHMST MaTeMaTMUYeCKUX U MPaKTUYecKnX 3aaay;

e KaK MaTeMaTMyecKu orpeaesieHHble (YHKUUN MOTYT OMUCLIBaTh peasibHble 3aBUCMMOCTU; NPMBOAMTL MPMMEPbLI TAKOr0 OMUCaHUS;

e Kak NoTpe6HOCTUN MPaKTUKK NPUBE/IM MaTEMATUUYECKYIO HAYKY K HE06X0AMMOCTY pacluMpPeHns NOHATUS YnCia;

e BepOSITHOCTHbIN XapaKTep MHOFMX 3aKOHOMEPHOCTEM OKPY>KaloLWEero M1Mpa; Npumepbl CTaTUCTUYECKNX 3aKOHOMEPHOCTEeNM 1 BbIBO/OB;

e KakuyM 06pa3oM reoMeTpusi BO3HMKA U3 MPaKTUYECKMX 3a4a4 3eM/IEMEpPUst; NMPUMEPbI TEOMETPUUECKMX 06BEKTOB U YTBEPXKAEHWIA 0 HUX, BaXKHbIX A4/1s1 MpaK-
TUKW;

e CMbIC/T naeanmsaumn, Nno3BossiioLel pellaTh 3afa4mn peasibHoi AeicTBUTENbHOCTY MaTeEMaTUYECKUMU MeToamMu, NMPUMepbl OLLNGOK, BO3HUKAOLWMX NPy
naeanunsaumm;

AOONN>KHbI YMETb!



Mo/Ib30BaThCS A3bIKOM FeOMEeTPUM /1S ONUcaHUs NPeaMeToB OKPYXKatoLero MUpa;
pacro3HaBaTb FreoMeTpPUUYECKNE (OUTYPbI, pa3finyaTb UX B3aUMHOE PacrosioKeHUe;

n3o06paxkatb reoMeTpuUeckmne (Urypbl; BbIMOMHATL YEPTEXKN MO YCI0BUIO 3a[ay; OCYLLLECTBAATL NMpeobpasoBaHust Uryp;

pacro3HaBaTb Ha YepTeXkax, MoJeNIsAX U B OKpY>Katollleii 06cTaHOBKE OCHOBHbIE MPOCTPAHCTBEHHbIE Tea, N306padkaTth UX;

B MPOCTENLLNX C/IyYasix CTPOUTb CEUEHUS U Pa3BepTKM MPOCTPAHCTBEHHbIX Tef;

NMPOBOAUTL OMepaLyn Haf BEKTOpaMu, BbIUUCIATb ASIMHY U KOOpAMHATbI BEKTOPA, Yroa MeXay BEKTopaMmu;

BbIUMC/IATb 3HAYEHNSI FTeOMETPUYUYECKUX BESTMUNH (4/IVH, YI0B, Nuiolaaeii, 06eMoB), B TOM umncie: 4ns yrnos oT 0 go 180° onpegensitTb 3HAUEHUS TPUTOHO-
MEeTPUYECKUX (PYHKLMI MO 3aAaHHbIM 3HAUYEHUSIM YT/0B; HAX0AWUTb 3HAUYEHUSI TOUFOHOMETPUUYECKUX (PYHKLMIA MO 3HAYEHUIO OAHOM U3 HUX, HAXOAUTb CTOPO-
Hbl, YI /bl U MI0WAAM TPEYro/IbHUKOB, A/INMHbI JIOMaHbIX, AYT OKPY>XXHOCTU, Mowaaein OCHOBHbIX FeoMeTpUYecKnx uryp n uryp, cocTaBneHHbIX U3 HUX;
pellaTb reomeTpuUyeckme 3afaum, onmpasicb Ha U3y4yeHHble CBOMCTBA (IUIYp M OTHOLLEHMWIA MeXAy HUMW, NPUMEHSS LOMOHUTE bHbIE MNOCTPOEHUS, anreépau-
YECKWUi N TPUTOHOMETPUYECKNIA annapaTt, Uaeu CUMMeTPUN;

NpoBOANTL foKa3aTeslbHble PacCy>XAeHWsI NPU peLleHnn 3a4a4, UCNosb3ysi U3BECTHbIE TEOPEMbI, 06HAPY>KMBas BO3SMOXHOCTU AJ1s1 UX UCMO/b30BaHUS;

pelaTb npocTeilune NaaHUMeTPUYECcKMe 3a4a4um B MPOCTPAHCTBE;

B1ageTb KOMNETEHUNAMW!

MH{OPMaLMOHHOIA;

KOMMYHUKaTUBHOW;

MaTemaTM4yecKoi (nmparmaTuyeckoii), nogpasymeBaloLleil, YTO yyalimeca yMeT UCNOoAb30BaTb MareMaTu4deckme 3HaHus, aputMeTUYecKuin, anrebpanye-
CKMI annapaT 4/19 onMcaHus 1 peleHns npobnem peasibHol XMU3HU, FPaMOTHO BbINOMHATL a/ITOPUTMUYECKME MPeannUcaHnus U MHCTPYKLUMKN Ha MateMaTnye-
CKOM MaTepuasie, Mosb30BaTbCA MaTeMaTU4yecKuMu hopMynamMu, MPUMEHSITb MNpPUOBpeTEHHbIE asrebpanyeckme npeobpas3oBaHUSA U (YHKLMOHAIBHO-
rpaguyeckne nNpeacTaBieHUs 47151 ONMCAHWS U aHaIn3a 3aKOHOMEPHOCTEN, CYLLLEeCTBYOLLMX B OKPYXKaLEM MUPE N B CMEXHbIX MpeaMeTax;
CoLMasnbHO-/IMYHOCTHON, noApa3symMeBatoLLeld, YTO y4yalimecs BNafeloT CTUMEM MbILWIEHNSA, XapaKTepHbIM A7 MaTeMaTUKK, ero abCcTPakTHOCTbIO, AoKas3a-
TeNIbHOCTbH, CTPOroCThbi0, YMEKT MNPOBOAUTL apryMeHTUPOBAaHHbIE PaCCY>XAEeHWS, AenaTb I0rMYeckn 060CHOBaHHbIe BbIBOAbI, MPOBOAUTL 0606LLLEHUS U OT-
KpblBaTb 3aKOHOMEPHOCTM Ha OCHOBE aHa/IM3a YacTHbIX MPUMEPOB, 3KCMEPUMEHTA, BblABUraTb FMMoTe3bl, SICHO U TOYHO BblpaXaTb CBOW MbIC/IN B YCTHOWN 1
NMUCbMEHHOW peuu;

06LLEeKYNIbTYPHON, nogpasyMmeBaloLLier, YTO yyalimecs NOHMMaT 3HAYMMOCTb MaTeMaTUKM KakK HeoTbeMieMol YacTu obLevesioBeHecKoM Ky/bTypbl, BO3-
[elicTBYHOLLEN Ha MHble 06/1aCTU KyNbTypbl, MOHUMAKT, YTO (hOpMasibHbIA MaTeMaTUYeCKUIA annapaTt co3faH U pa3BMBAETCH C Le/Ib0 paclUMpeHUs BO3MOX-
HOCTEW ero NPMMeHEHUS K peLleHUIo 3a4ad, BO3HUKaKLWNX B TEOPUM N NPaKTUKe, YMEKT YMECTHO UCMO0/b30BaTh MareMaTUYecKy CUMBOJINKY;



e NpeaMeTHO-MUPOBO33pPEHYECKON, NoapasymMeBatoLLeid, YTO yyallmecs MOHUMAT YHUBEPCAsIbHbIV XapaKTep 3aKOHOB MaTeMaTUYeCKoi NIOTUKK, NPUMEHUMBIX
BO BCEX 06M1aCTsIX YeN0BeUecKoi AesiTe/IbHOCTU, BrIAAE0T NpMeMammn NoCTPOEHNS U UCC/eloBaHUA MaTeMaTUYeCKUX MoAeneli Npy peleHnn NpuKnagHbIx 3a-
[au.

CMOCO6HbLI pelaThb c/eayoL e >XU3HEHHO-NPaK T MYecKne 3agadn:
e OMuUCbiBaTb peasibHble CUTyauMmn Ha A3blke FTEOMETPUMN;
= MpPOV3BOAMTbL pacyeTbl, BK/KOUaLMe NPOCTeLLINe TPUroHOMeTpUYeckne Gopmynbl;
e pewaTb reoMeTpuyecKkue 3agayun ¢ UCnosib30BaHNEM TPUTOHOMETPUN
e pewaTb NMpakKTU4ecKue 3aga4mn, cBA3aHHble C HaxXoXKAeHMeM reoMeTpuYecKnx BesIMUNH (UCNosib3ysa nNpyv He06X04MMOCTU CMPaBOYHUKN U TEXHUYECKNE cpes-
CTBa);
e BbIMNO/IHATb MOCTPOEHUSA FTEOMETPUYECKUMU UHCTPYMEHTAMU (JIMHEKA, YTONbHUK, LUMPKY/b, TPAHCMOPTUP).
e CamoCTOosATENIbHO MpuobpeTaTb U NPUMEHATL 3HAHUS B Pa3/INUHbIX CUTYyaLUUSX;
e paboTaTtb B rpynmnax, aprymeHTupoBaTb 1 0TCTamBaTb CBOK TOUKY 3peHUs;
* yMeTb CAywaTb APYrux, U3BekaTb YYebHY MHpopMaLmio Ha 0OCHOBe COMOCTaBUTE/IbHOM0 aHa/IM3a 06 bEKTOB;
e o/sb30BaThbCA NPegMeTHbIM yKasatesieM 3HUMK/IoNeauii 1 CNPaBOYHMKOB A/151 HAXOXKAEHUS UHopMaLuuu;

CaMOCTOSITE/IbHO [eiicTBOBaTbL B CUTYaLMW HeonpeaeéHHOCTM MPU PeLUEHNN aKTyaslbHbIX 47151 HUX NMpo6siem.

Y4yebHO-TeMaTUYeCKNA NnaH

Ne HaumeHoBaHWe pa3fesnioB U TeM Bcero vacos
1 BBoAHOE NOBTOPeEHME 2

2 BeKTopbl 8

3 MeTog KoopanHaTt 12

4 COOTHOLLEHMA MeXAY CTOPOHaMU U yriiamu TpeyronbHuka. Cka- 13

NApHOe Npou3BefeHNe BEKTOPOB

JANVHa OKPY>XHOCTU U nowagb Kpyra 14
[AB>KeHns

HauvasnbHble cBejeHUs N3 CTepeoMeTpun

Oo6o6ujatoLlee NOBTOpeHUE

Pe3epB BpemeHU

nToro 68

© 00 N o O



Neo
n/n

Tema
ypoKa

MosTOpE-
Hue. YeTbl-
pexyrosb-
HUKWN. X
BUAbI U
CBOCTBA

MosTOpE-
Hue. OK-
PY>KHOCTb

Twvin
ypoKa

Cucre-
mMaTu3a-
unst
3HaHWN

Mpume-
HEHVe U
coBep-
LLIEHCT-
BOBaHWe
3HaHWIN

AvnakT-

yeckasa [Meparoru-
MOAEeSb YecKue

rned. Npo- CcpeacTea
Liecca

Komne-  TeopeTtunye-
TEHTHO-  CKOe uccre-
CTHO- JoBaHve.

opueHTU- T[paKTUKyM
|poBaHHas.

Wccnepo-

BaTe/lb-

cKas. Pas-

BUBAIO-

Luee obpa-

30BaHVie

Komne-  TeopeTtunye-
TEHTHO-  CKOe uccre-
CTHO- JoBaHve.

opueHTn- [pobnem-
poBaHHas. Hble 3aja-
Vccnepo- HuA
BaTe/b-

cKas. Pas-

BMBalO-

Luee obpa-

30BaHVie

Moypo4yHoe NaaHMpoBaHMe Nno reomeTpum, 9 Knacc

Beayiuan pes-
TesIbHOCTb Ha

ypoke

Mo3HaBaTe b-
Has, Hopma-
LINOHHO-
KOMMYHUKaL-
OHHasA. Mpyn-
noesasi

Mo3HaBaTe b-
Has, MHopMa-
LINOHHO-
KOMMYHMKaUn-
OHHasA. Mpyn-
nosasi

(2 yaca B Hepento, Bcero 68 vacos)

MnaHnpyemMble 06pa3oBaTesbHbIe PesysbTaTbl

3HaHWe: OCHOBHbIX MOHATUIA TEMbI: YETLIPEXYTO/IbHUK, Tpane-
uus, MapasiiesiorpamM, NMPsiMoyrosibHYK, POMG,;
- pelueHVs 3ada4 Ha HaxoXKaeHVe 3/1EMEHTOB YeTbIPexXyrosib-

HWUKOB (Yr/10B, CTOPOH, AnaroHanei 1 1. 4.), 3aaa4 Ha nocTpoe-
Hvie Pa3/INYHBIX YETbIPEXYTObHMKOB, n3vepeHust
WX 3M1EMEHTOB;

- M3roTOB/EHWNSI MOAE/IE YETIPEXYTO/TbHUKOB Pa3HOro BUA.
YMeHue: NPOBOAUTb WCCEA0BAHMST HEC/IOKHbIX CUTyaLuiA,
BblOBMIaTb FMMoTE3y, OCYLLIECTB/SATL ee MPOBEPKY, OMUCLIBATbL
N NpeACTaB/isiTb pesysbTaTbl paboTbl B BUde 3anucK [oKasa-
TesbCTBA TEOPEMb!.

MprobpeTeHHas KOMMNETEHTHOCTb :Lie/IoCTHas!, NpeaMeTHast

3HaHuve:

- OCHOBHbIX MOHSATUIA TEMbI: OKPYXHOCTb, paguyc, LIEHTP, Ana-
METp, KacatesibHasi, LeHTPa/IbHbIA Yrof, BNMCAHHbIN YTosl, OK-
PY>KHOCTb, BMMCAHHast B MHOFOYTO/IbHUK, OMMcaHHash OKOJ/Io
MHOFOYrO/IbHMKA ;

- OCHOBHbIX TEOPEM 0 BIMMUCAHHBIX M OMUCAHHbIX OKPYXHOCTSIX
B YETbIPEXYTO/IbHMK, MPaKTUYECKUX Crocobax MoCTPOeHUs
KOMOMHaLMN OKPY>KHOCTU U TPEYTo/IbHUKA, MOUCK (hyHKLMO-
Ha/TbHbIX CBSA3EA 1 OTHOLLEHMIA MexXXay (hurypamu, yyacTByto-
MMM B KOMBUHALA

- cnoco6oB 060CHOBaHWA (AOKA3aTesbcTBa) CBOMCTB OMMcaH-
HbIX W BAMCAHHbIX YETbIPEXYTOIbHUKOB .

YMeHMe: CamMoCTOsITe/IbHO C034aBaTb a/IrOPUTMbl  MO3HaBa-
Te/IbHOM AeSTEeNbHOCTU /1 PeLLeHVs] 3a4a4 MOMCKOBOMo Xa-

[apHble JapHble JomallHee

KaneH- Kanen-
CPOKM  CPOKM
riaH. thakT

3afaHVe

HarnagHble
rnocobma n
KT

Mnakarbl
«[Mapanneno-
rpaMmmy,
«Tpaneuys»,
«Pom6»; [8]*
§2-4, 6-7

MnakaTtbl
«OKpy>X-
HOCTb»,
«B3anmHoe
pacrosoxke-
HVie NPSIMOA U
OKPY>KHO-
CTW»;

[8] § 25-27



Neo
n/n

Tema
ypokKa

MNoHaTre
BeKTopa

Otknagpl-
BaHVEe BEK-
Topa oT
JaHHOI
TOUKM

Cno>xeHue
M BblUnTa-
HWE BEKTO-
poB

Cymma

Tvin
ypoka

N3yue-
HVe
HOBOIO
Ma-
Tepvasa

Bbiha-
60TKa
crnocoba
[OencT-
BUIA

Bbiha-
60TKa
cnocoba
[OencT-
BUI

Mpume-

Avpaktu-
yeckast
Moze/b

reg. npo-

Lecca

Kowmne-
TEHTHO-
CTHO-
OpUEHTU-
|poBaHHas.
Wccnepo-
BaTe/lb-
cKas

Kowmne-
TEHTHO-
CTHO-
OpUEHTU-
poBaHHas.
Kommy-
HUKaLW-
OHHas1

Komne-
TEHTHO-
CTHO-0pU-
EeHTUpO-
BaHHas.
Wccnepo-
BaTe/lb-
cKas

[No3HaBa-

Meparoru-
YecKme
cpeacTea

TeopeTnye-
CKOe uccne-
JoBaHve

OpraHusa-
Lmsa coBMe-
CTHO
y4yebHo
AesTenbHo-
ctn. lMpak-
TUKYM

OpraHusa-
Lms coBme-
CTHOW
yuebHomn
fesATenbHo-
cTn

OpraHuza-

BeayLian pes-
TeNbHOCTb Ha
ypoKe

Mo3HaBaTesb-
Hasi, H(opMma-
LIMIOHHO-
KOMMYHMKaUW-
OHHasA. Mpyn-
rosast

Mo3HaBaTesb-
Hasi, NHopma-
LIMIOHHO-
KOMMYHMKauUn-
OHHasA. Mpyn-
rosast

YuebHo-
no3HaBsaresib-
Has. ["pynnosas

YuyebHo-

KaneH- Kanen-
MnaHvpyemble 06pasoBaTe/ibHbIE pe3ybTaTbl JapHble  [apHble

CPOKN  CPOKU

riaH. thaxT

pakTepa .
MprobpeTeHHass KOMMNETEHTHOCTb: NpeaMeTHas!, Lie/locTHast

3HaHue:

- onpefesieHNs BEKTOpPa, PaBHbIX BEKTOPOB, COHanpaB/IeHHbIX
M NPOTMBOMOJIOXKHO HarpaB/ieHHbIX BEKTOPOB, KOMIMHEAPHbIX
BEKTOPOB, MOy 151 BEKTOPA, CYyMMbl BEKTOPOB

- a/IropPUTMOB MOCTPOEHNS CyMMbl BEKTOPOB (NpaBusio Tpe-
YrosibH1Ka 1 napasisiesiorpaMma) ;

- €co3aaHNA NpoekTa «BeKTopHble Be/IMUMHBI BOKPYT Hacy .
YMeHMe: NpoBOANTb UCC/IEAOBAHME HEC/TOXKHBIX CUTYaLIA,
BblABMraTb rMroTesy, OCyLLECTBNSATL ee NPOBEPKY (Ha npumepe
KraccuKaumm BEKTOPOB), ONKCLIBATb W NPeACTaBIAaTb pe-
3y/bTarbl PaboThl .

MprobpeTeHHas KOMNETEHTHOCTb:

LiesiocTHas, npegveTHas

3HaHVe:

- OnpeaeneHnsi CyMmbl M pa3HOCTY BEKTOPOB ;

- a/IrOPUTMOB MOCTPOEHNS CyMMbI BEKTOPOB (MpaBusio Tpe-
YrosibHUKa 1 NapasiiesiorpaMma) 1 pa3HOCTY BEKTOPOB;

- co3daHus npoekTa «BeKTopHbIe BE/TMUMHBLI BOKPYT Hacy .
YMeHU1e: 06bSACHSATb M3yHeHHbIe MOSIOKEHNS Ha MpyMepax, uccne-
[0BaTb HEC/IOKHbIE NPaKTUYECKME CUTYaLIMK, NPOBOAUTL Kaccu-
m-KaLwito Mo BblAe/IEHHBIM MPYBHAKaM .

MprobpeTeHHas KOMNETEHTHOCTb: MpeaMeTHasi, LienocTHas

JomatliHee
3agaHvie

Ne740

NeNe749,
750

NoNe748,
752

NeNe753,

HarnagHble
nocooma n
VKT

Tabnuubl
«BekTop»,
«CymMma Bek-
TOPOB»

[8] § 32-33.
[2]

YnpaxkHeHuA
o niaHUMeTP
W1 Ha roTo-
BbIX YepTeXKax
[10].

Tabnmmua
«Cymma Bek-
TOpoB», «Pas-
HOCTb BEKTO-
poB»; [8]



Neo
n/n

9

Tema
ypokKa

HECKO/1b-
KX BEKTO-
poB. Bbluu-
TaHve Bek-
TOopoB

YMHOXKe-
HMe BEKTO-
pa Ha uuc-
10

MprmeHe-
HVe BEKTO-
poB K pe-
LLIeHVIO
3afa4

CpegHsa

Tvin
ypoka

HeHve u
coBep-
LLIEHCT-
BOBaHVe
3HaHWIA

Bblipa-
60TKa
crnocoba
[OencT-
BUI

Kombu-
HUpO-
BaHHbIA

W3yue-

Avpaktu-
Yeckast
Moze/b

reg. npo-

Lecca

TesbHas.
WHdop-
MaLIOH-
HO-
KOMMY-
HUKaLW-
OHHast

Komne-
TEHTHO-
CTHO-
OpUEHTU-
poBaH-
Has. c-
cnefosa-
TesbCcKas

Komne-
TEHTHO-
CTHO-
OpUEHTU-
poBaHHasi.
Wccnepo-
Bareslb-
cKas

Komne-

Meparoru-
yecKue
cpeacTea

Lnsi coBMe-
CTHOW
yuebHow
[esiTenbHo-
cTn

TeopeTnye-
CKOe uccre-
JoBaHve.
Mpo6-
JIeMHble
3afaHnsA

OpraHusa-
LSt coBMe-
CTHO
yyebHol
JesTesnibHo-
ctn. Mpo-
61emMHble
3a0aHUA

TeopeTunye-

BeayLian pes-
TeNbHOCTb Ha
ypoKe

rno3HaBaTtesib-

Has. ["pynnosas

Mo3HaBaTe b-
Has, Hopma-
LIMIOHHO-
KOMMYHMKaUW-
OHHasA. Mpyn-
nosas

Mo3HaBaTe b-
Has, MHopma-
LIMIOHHO-
KOMMYHMKaLn-
OHHas. pyn-
rosasi

[No3HaBaTesib-

MnaHupyemble 06pa3oBaTesibHbIE Pe3ysbTaTbl

3HaHVe:

- OnpeaeneHnst NPou3BeAeHVS BEKTOpa Ha YnC/10, BAMSHUSA
3HaKa YnMC/1I0BOro MHOXXUTENS HA HaNpaB/ieHVe BEKTOpa U Cro-
coba BbIMMC/IEHMSI MOAY/1S1 BEKTOPA, PaBHOI0 MPOV3BEAEHWIO
[aHHOro BeKTopa Ha 4mcro ;

- anroputMa rocTpoeHMs BEKTOpa, paBHOro Npovn3BeLeHUIo
BEKTOpA Ha Ymcso ;

- co3daHus npoekTa «BeKTopbl 1 AEACTBUSA HaL HAMWY .
YMeHue: camMoCTOATE/IbHO CO34aBaTh a/IfopPUTMbI No3HaBa-
TerbHOW AesATeNIbHOCTM /151 peLLieHnst 3a4a4 MOVCKOBOro Xa-
pakTepa .

MprobpeTeHHas KOMNETEHTHOCTb: MpeaMeETHas!, LiesiocTHas

3HaHVe:

- OCHOBHbIX MOHATWI TEMbI: CyMMa BEKTOPOB, Pa3HOCTb BEK-
TOPOB, MPOM3BEAEHME BEKTOPA Ha YMC0, NPaBWI0 TPEYro/lb-
HVIKa, NpaBuIo NapasieniorpavMma ;

- aJIfTOPUTMOB MOCTPOEHUS CYMMbI U Pa3HOCTU BEKTOPOB, BEK-
TOpa, PaBHOIO MPOM3BEAEHNIO BEKTOPA Ha YnCO |

- co3daHus npoekTa «BeKTOopHbI MeTod Npy PeLLeHnn 3a-
Jauy,

YMeHwMe: onmcatb 1 NpeacTaBuUTb pesysbTaTbl paboTbl Fpyn-
Mbl, MPUBECTU A/151 WIKOCTPALIMM U3YYeHHbIX MOJIOXEHMIA
npumvepsb!

MprobpeTeHHas KOMNETEHTHOCTb: NpeaMeTHas

3HaHue:

[apHble JapHble JomallHee

Kanen- Kanes-
CPOKN  CPOKU
riaH. thaxT

3aaHvie

759

NeNe755,
760

NoNe776,
781

NeNe790,

HarnagHble
nocooma n
VKT

§ 34-35. [2]

YnpaxkHeHUs
Mo naHUMeTP
UM HaroTo-
BbIX YepTerkax
[10].

Tabnvua
«YMHOXXEHWE
BEKTopa Ha
4KMCIOY;

[8] & 35. [2]

[8] § 36.
[2]; Tabrmupl
«BeKTOopHbIi
MeTom»

[8] § 37.



Neo
n/n

10

Tema
ypokKa

JMHUA TPa-
neLymn

CpegHss
JIHWS Tpa-
neuymn

Pasnoxe-
HVie BEKTO-
pa o ABym
HeKom-
HeapHbIM
BEKTopam

KoopauHa-
Thbl BeKTOpa

CBsi3b Me-
Oy Koop-

Tvin
ypoka

HVie
HOBOI0
marte-
priana

Mpume-
HeHve
3HaHWI

N3yue-
HYe
HOBOro
Ma-
Tepyana

Wayue-
HVe
HOBOIO
ma-
Tepviana

Kombu-
HMpO-

AvnakTu-

yeckaa [Meparoru-
MOAeNb yeckue
rneg. Npo-  cpeacTsa
Lecca

TEHTHO-  CKOe ucchne-
CTHO- JoBaHue
OpUEHTU-

poBaHHas.

WVccnepo-

BaTe/lb-

cKas

PazBu- IMpobnem-
BaloLLlee  Hble 3a0a-
obpaso- HuA
BaHVe.

[Nowncko-

Bast

Komne-  TeopeTnye-
TEHTHO-  CKOe ucche-
CTHO- JoBaHue
OpUEHTU-

poBaHHas.

Wcenepo-

BaTe/lb-

cKasl

KomneteH TeopeTtunyec
THOCTHO-  -KOe uccrie-
OpVvieHTW-  o-BaHWe
poBaHHast-

Viccneno-

BaTe/ILCKaA

Tpagyumn- [NpakTnye-
OHHO- cKasi pabo-

Beayiuan ges-
TeNbHOCTb Ha

YpoKe

Hasi, H(opMa-
LIMIOHHO-
KOMMYHMKaUW-
OHHaA. Mpyn-
rosas

YyebHo-
no3HaBsaresib-
Had. ["pynnosas

Mo3HaBartesb-
Hasl, NHdhopMa-
LINOHHO-
KOMMYHUKaLm-
OHHasi

Mo3HaBaTesb-
Hasi, NHGhopMa-
LIMIOHHO-
KOMMYHMKauUW-
OHHasA. Mpyn-
rosast

Mo3HaBartesb-
Hasi, Hopma-

MnaHupyemMble 06pa3oBaTesibHbIE Pe3ysbTaTbl

- MOHSATUIA: CPeHAS JIMHUA TpaneLmm, CBOCTBa cpeHel nun-
HUN Tpaneumy;

- 06LLMX cnoco60B AeCTBMIA NPY NPUMEHEHU BEKTOPHOTO
MeTOoZa K PeLLIEHMI0 3834 Ha J0Ka3aTe/IbCTBO TEOPEM,;
YMeHMe: NepeBoAUTL TEKCTOBYH MHChopMaLMio B rpacdimye-
CKWi4 06pa3, cocTaBNATb MaTeEMATUYECKYH MOAESb, PeLLaTh
KOMO6VHMPOBaHHbIE 3a/1a4¥ C UCMOMb30BaHVEM 2-3 asiropuT-
MOB, MPOBOAWTb l0KAa3aTe bHble PACCY>KAEHWST B XOA€ peLLie-
HUS1 33134 U NPUY A0Ka3aTesbCTBe TEOPEM.

MpurobpeTeHHass KOMMETEHTHOCTL: NpeaMeTHast

3HaHue:

- OCHOBHbIX MOHATUA TEMbI: SIEMMA, Pas/IOKEHVE BEKTOPA ;

- /IrOPUTMOB PELLIEHNS K/IHOUEBBIX 3334 Mo TEME .

YMeHMe: NpoBOANTb MCCMeA0BaHNS HECTTOXKHbIX CUTYaLIA,
BblABUraTb rmrnoTesy, OCYLECTB/IATL ee MPOBEPKY
MprobpeTeHHas KOMMETEHT-HOCTb:LIe/I0CTHasA, NpeaMeTHas

3HaHue:

- OCHOBHbIX MOHATWI TEMbI: AEKApPTOBa CMCTeEMa KoopamHar,
KoopAMHaTa ToYKM, abeumcca, opanHaTa, eAMHUYHbIA BEKTOP;
OCHOBHbIX (hopMy/1 TEMbI: KOOpAMHATbI cepeanHbI OTPE3Ka,
paccTosiHNA MedXXAy ABYMS TOMKaMK, A/IMHbI BEKTOPA ;

- a/ITOPUTMOB PELLIEHNS K/THOUEBBIX 3a4a4 Mo TEME ;

- peLleHnst 3aaa4 MoBbILLEHHOW C/I0XKHOCTY .

YMeHMe: NpoBoAnTb MCCNeA0BaHNS HEC/IOXKHbIX CUTYaLIWIA,
BblABUraTb rMMoTesy, OCYLLECTB/IATL ee MPOBEPKyY (Ha npumepe

10

KaneH- Kanen-
JapHble gapHble JlomallHee
CPOKM  CPOKW  3adaHve
rviaH. thakT
791
NeNe793,
795

HarnagHoie
nocooma n
VKT

[2]

Tabnmmua
«CpepgHas
JINHVIA Tparie-
Lnmn»

YepTexku ana
3ada4

Tabmmua
«KoopanHaTbl
BEKTOpa»

[8] § 1-4.
[2]; Tabnmua



Neo
n/n

14

16

Tema
ypokKa

OVHaTamm
BeKTOpa n
KoopauHa-
Tamu ero
Havana n
KOHLA.
MpocTeii-
Ve 3a1a-
un.
MpocTeii-
Luve 3aia-
um B KOOp-
OnHatax.
PelueHvie

3034

PeLueHne
3afa4

YpaBHeHne

OKpY>X-
HOCTW

Tvin
ypoka

BaHHbI

KoH-

TpOsib U
oLeHKa
3HaHWN

KoH-

TPOSIb U
OLleHKa
3HaHWIA

Wayue-
HVe
HOBOIO
ma-

AvnakTu-
Yeckast
Moze/b

reg. npo-

Lecca

neparo-
rmyecKas.
O6bACHN-
TeNbHO-
WAMOCT-
paTtvBHasi

KoH-
TpONbHo-
OLleHOou-
Has. [o-
McKoBas

KoH-

TPOSbHO-
OLeHOY-
Has. [o-
MCcKoBas

Komne-
TEHTHO-
CTHO-
OpVIEHTU-

Meparoru-
YecKme
cpeacTea

Ta. Cneup-
asibHo op-
raHmM3oBaH-
Hoe 06LLe-
Hve

Pa3Hoypos-
HeBble 3a-

JaHVS

Pa3Hoypos-
HeBble 3a-

JaHVS

TeopeTnye-
CKOe uccrie-
JoBaHue

Beayiiasn fes-
TeNbHOCTb Ha
YpoKe

LIMOHHO-
KOMMYHMKauUn-
OHHasA. Mpyn-
rnoeasi, )PoH-
TaslbHas, UHOW-
BUOya/IbHasA

PedorekcrBHas.
HamBuayanb-
Has

PedonekcrBHas.
VHavsmnayans-
HasA

[No3HaBaTesb-
Hasi, H(opMa-
LINOHHO-
KOMMYHUKaUW-

KaneH- Kanen-
MnaHvpyemble 06pa3oBaTe/ibHbIE pe3ybTaTbl
CPOKN  CPOKU
riaH. thaxT

Haxoykae-HWsl KOOpAMHAT BEKTOPOB), OMMCbI-BaTh W NpeacTaB-
ST Pe3ynbTaThl, paboTaTb ¢ FOTOBbIMU NMPeAMETHbLI-MA, Fpa-
thryecKMM MOAENAIMK, MPOBOAUTD BbIUMCIEHNS MO AAHHBLIM
thopmyiam, 1Crosib30BaTh BbIUMC/IUTESbHBIE MHCTPYMEHTHI .
MpurobpeTeHHass KOMMETEHTHOCTb!

Le/I0CTHas!, NpeaMeTHas!

3HaHue:

- OMNpeaeneHnin N Teopem Mo Teme ;

- @/IrOPUTMOB PELLIEHNS K/HOYEBbIX 3a4a4 Mo Teme, 3anmcum
KPaTKOro ycnoBus 3afa4K, CoCTaB/IeHUs M0 TEKCTY 3a4a4n
pUCYHKa ;

- CN0OCO60B peLLeHNsT 3aaa4 Ha foKa3aTesIbCTBO, MPUMEHEHNST
MosTy4eHHbIX 3HaHWI 41 aHar3a U NPOrHO3MPOBaHNS BO3-
MO>KHOIO PacrosioyKEHMSI BEKTOPOB .

YMeHue: pabotaTb C FOTOBbIMU MPeaMETHbLIMM, FpadmyecKn-
MW MOZESIMM 47151 ONCaHWs CBOMCTB N KaYecTB 06EKTOB,
MPOBOANTL BbIMUC/IEHMST MO AaHHbLIM (hOpMy-1aM, UCMOosb30-
BaTb Ka/bKy/ISITOP, pa3/iNyHble TabmLbl, BbIpaXKaTb M3 (hopMyI
HEN3BECTHYIO BEJINUVHY .

MprobpeTeHHas KOMNETEHTHOCTb: NpeaMeTHas

3HaHue:

- 06LWEero Buaa ypaBHeHMsT OKPY>KHOCTW, CMbIC/a ero Koaddu-
LMEHTOB ;

- MoLLAroBoro crocoba AeicTBmiA NpY HanMcaHMM ypaBHEHWS

11

[apHble JapHble JomallHee

3aaHvie

HarnagHoie
nocooma n
VKT

«[MpocTenLne
330a4m

B KOOpAWHa-
Tax»; MHOW-
BUOYya/TbHble
330aHUA

[71.
PasHoypoBHe-
Bblli pasga-
TOYHbI Ma-
Tepvian

[8] §5.
Tabnvua
«YpaBHeHMe
OKPY>KHOCTU»



Neo
n/n

17

19-
21

22

Tema
ypokKa

YpaBHeHVe
OKpPY>K-
HocTu. Pe-
LLieHVe 3a-
Jay

YpaBHeHVe
NpsIMOA

PelwieHve
3a4a4

KoHTposib-

Tvin
ypoka

Tepviana

Mpume-
HeHve n
coBep-
LLIeHCT-
BOBaHME
3HaHWN

N3yue-
HVe
HOBOIO
Ma-
Tepvasa

Mpume-
HeHve 1
coBep-
LLIeHCT-
BOBaHWe
3HaHW

KoH-

AvnakTu-
yeckast
Moze/b

reg. npo-

Lecca

poBaHHas.
Wccnepo-
BaTe/lb-
CKasi

Kowmne-
TEHTHO-
CTHO-
OpUEHTU-
|poBaHHas.
Wcecnepo-
BaTe/lb-
cKas

Tpaguun-
OHHO-
negaro-
rmueckasl.
O6bACHU-
TeslbHo-
WNIIOCT-
patvBHas

Tpaguun-
OHHoO-
neparo-
rmyeckas.
Penpo-
OYKTUB-
Hasi

KoH-

Meparoru-
YecKme
cpeacTea

TeopeTnye-
CKoe uccre-
JoBaHve

Jlexkums,
[eMoHcTpa-
s

YnpaxkHe-
HWA B pabo-
yeli TeTpa-
an

Pa3HoypoB-

Beayiuan ges-
TeNbHOCTb Ha
YpoKe

OHHaA. ['pyn-
rosasi

Mo3HaBaTesb-
Hasi, NHopma-
LIMOHHO-
KOMMYHMKaUW-
OHHasA. Mpyn-
rosast

YyebHo-no-
3HaBaTe/TlbHas.
PpoHTasIbHaA,
VHOVIBUAY &/ 1b-
Has

YuebHo-mo-
3HaBaresIbHast.
dpoHTasbHas,
vHaMBUayab-
Hasi

Pednekcme-

KaneH- Kanen-
MnaHvpyemble 06pa3oBaTe/ibHbIE pe3ybTaTbl
CPOKN  CPOKU
riaH. thaxT

Mo 3a3JaHHbIM 3/1leMeHTaM ;
- €rnoco60B NOCTPOEHUS Y UCC/IEA0BaHNS MaTeMaTUYECKX
MoZesneit 418 onNucaHus! U peLLieHns NPUKIaaHbIX 3a4a4d, camo-
CTOATEbHbIX MCCNeA0BaHMIA B3aUMHOMO PacrofIOXKeHUs N3y-
YaeMblIX 06BEKTOB (OKPY>KHOCTEN) .

YMeHue: NpoBoAUTb UCC/IEA0BAHUST HECIOXKHbIX CUTYaLNA,
BblABUraTb MMMoTe3y, OCYLLECTBNATL ee MPoBepKY (Ha NprMepe
BbIBOJA YPaBHEHWST OKPY>KHOCTU), OMUCLIBATL U NPEACTaB/IATh
pe3ynbTaTtbl paboThbl B BUAe Npe3eHTaLmm paboTb! Fpynb..
MprobpeTeHHasA KOMMETEHTHOCTb:

LiesIocTHasA, NpeaMeTHast

3HaHue:

- 06LLero ypaBHeHVs! MPsIMOiA, aslropyTMa HarnvcaHVs ypaBHe-
HUS1 NPSIMOIA ;

- 06WMX NOAX0A0B K peLLeHNO 3aaa4 Ha CoCTaB/IeHNe ypaB-
HEHMST NPSIMOIA MO KoopAMHaTaM ABYX AaHHbIX TOYEK ;

- CN0OCO60B MOCTPOEHUST U UCC/IeA0BAHNS MaTEMATUYECKNX
Mogesnein Ans onucaHns 1 peLLeHnst NPUKNaaHbIX 3a4ad, Uc-
C/1IeA0BaHNIA B3aMMHOMO PaCrosIoXKeHNsT MPSIMbIX, MPSMOIA 1
OKPY>KHOCTW .

YMeHWe: nepeaaBaTtb COAEPXKaHMe NMPOCc/TyLLIaHHOro Matepua-
1ia B okaTom BuAae (KOHCMEKT), paboTaTb C roTOBbIMUY 3HAKO-
BbIMM, Fpactinyec-KUMN MOZENSIMM 4718 ONUCaHUS CBOCTB U
KauecTB M3yvaeMbIX 06bEKTOB, MOHUMATL creuudmKy mMmaTema-
TUYECKOro fA3bIKa .

MprobpeTeHHas KOMNETEHTHOCTb: MpeaMeETHas!, LiesiocTHas

3HaHue:

12

[apHble JapHble JomallHee

3aaHvie

HarnagHoie
nocooma n
VKT

YnpaxkHeHud
no niaHUMeTp
WM Ha roTo-
BbIX YepTeXkax

[10], umpky”nb

[8] §6.
Tabnmua
«YpaBHeEHNA
NPSMOii»

[8] §7.
PasHoypoBHe-
BbIl pa3ga-
TOYHBbIA Ma-
Tepvan

[7].



Avnakn- Kanen- KaneH-

13

yYeckaa [leparorn- Bepywiaa ges- HarnapHble
Ne Tema Twvn MnaHnpyemble 0bpasoBaTesibHble pesy/ibTaTthbl JapHble fapHble  [lomallHee
o ypoKa yPoKa Mozenb yeckue TeIbHOCTb Ha COOKM  CPOKM  3aaHve nocooma n
neg. Npo-  cpeacrea Yypoke KT
riaH. thaxT
Lecca
HasipaboTa TpO/b U TPOMIbHO- HeBble 3a-  Has. VIHAMBU- - onpeesieHunin 1 Teopem Mo Beeli Teme Pa3HoypoBHe-
o Teme OLIEHOY-  JaHus [OyarnbHasi - aropuTMOB peLLeHNS K/TKOHEBbIX 3a4a4 Mo Teme, 3anmcu Bblli pasga-
«MeToz Has. No- KpaTKOro ycs10BUS 384241, COCTaBNEHNS M0 TEKCTY 3a4a4n TOYHbI Ma-
Koopan- 1cKoBast pUCYHKa ; Tepuan
HaT» - Croco60B peLLeHNs 3a8a4 Ha A0Ka3aTes1,ecTBO, MPYMEHeEHUS
Moly4YeHHbIX 3HaHWI B HECTaHAAPTHOMN CUTYyaLIK .
YMeHue: pacnpenenvTs CBOH paboTy, OLEHUTL YPOBEHb Ba-
JeHWst MaTepuasiom
CuHyc, Komne-  TeopeTude- Mo3HaBaTe/lb- 3HaHWE: OCHOBHbIX MOHSTUA TEMbI: CUHYC, KOCUHYC, TAHIEeHC yr/ia Tabnuubl
KOCUHYC, TEHTHO-  CKOe uccne- Has, nHpopma- o1 0 40 180 rpadycos, 0CHOBHOE TPUMOHOMET-PUYECKOE TOXAECT- «CUHYyC, Ko-
TaHreHc, CTHO- JoBaHue LINOHHO- BO, 3Ha4eHWA CUHYCa, KocUHyca, TaHreHcayr/1os B 0, 30, 45, 60, 90, CUHYC
KOTaHreHc OpUEHTU- KOMMyHUKaup- 120, 135, 150, 180 rpagmycos, hopmMy/1 MpUBEAEHS ; M TaHreHc
yrna poBaHHasi. OHHasA. [pyn- - a/AropuTMOoB PeLLIEHMA 380a4 Ha HAXOXKAEHWE CUHYCa, KOCUHYCa, yrnaot 0 go
WNcenepo- rnoeasi TaHreHcayr/ia ¢ NoMOLLbIO TPUMO-HOMETPUYECKO MOTYOKPY>KHO- 180 rpaay-
Bare/b- CTW; cnocoba onpeaeneHys 3Ha4eHN NepeuncrIeHHbIX BeIMHMH Mo COB»
cKas TPUrOHOMETPUYECKNM TabNLaM .
Crnyc, Komne-  MpaxTuue- [MosHaBaTerb- YMeHUe: NpoBoAUTb UCCTIEA0BAHMS HECIOXHbIX CUTYALIWIA, Bbl- [8 § 8
KOCHHYC TEHTHO-  CKaspabo- Hasi, MHtopma- ABYITaTb TVIMOTESY, OCYLLECTB/IAITL €€ MPOBEP-KY, OMvCHIBATH 1 Tabnmup
1 TAHFEHe CTHO- Ta. OpraHu- LOHHO- NPeacTaB/siTh pesy/ibTarbl ea60Tb|; nepeBoauTb TEKCTOBYH) UH- Bpaauca.
yrna OPVEHTU- 3aLMACO-  KOMMyHUKaLW- chopmaLio B rpad-4eckumii 06pas 1 MaTeMaTUyecKyro Moae b, Ta6nuua
poBaHHAs. BMECTHOM  OHHasi. [pyn- paboTaTtb C MaTeMaTUHECK-M Tabimuamm (Tabnnupbi Bpaayca). «OCHOBHbIE
Wccneno- yuebHoli  mosas MpuobpeTeHHas KOMMETeHTHOCTb: TPUFOHOMET-
BaTe/lb-  [JEATESbHO- Lie/1ocTHasA, npeaMeTHas prYecKme
cKas ctn chopmynbi».
Pas3HoypoBHe-



Neo
n/n

26

27

28

AvnakTu-
yeckasa  [leparoru-

Tema Tvin
MoZenb Yeckue
ypoka ypoka
rneg. Npo-  cpeacTsa
Lecca
Teopema  Kombu- Komrie-  TeopeTuye-
0 M/I0WAAN HUPO-  TEHTHO-  CKOe umccrie-
TPeyroflb- BaHHbIA CTHO- JoBaHvie
HUKa OpUeHT-
poBaHHasA.
Wccnepo-
BaTe/b-
cKasl
Teopema  Kombu- Passu- OpraHusa-
CMHYCOB  HMpO-  Balollge LS COBMe-
nTeopemMa BaHHbI 06pa3o-  CTHOW
KOCVHYCOB BaHve. y4yebHo
Moucko- peATesibHo-
Bast ctn. lMpak-
THYecKas
paboTta
PelieHne  lMNMpuwve- Pa3su- OpraHuza-
Tpeyrosi- HeHVe U Bawollge LS COBMeE-
HWKOB coBep- 06paso-  CTHOW
LLEeHCT- BaHVe. y4yebHol
BoBaHve [NonCKo-  [eAaTeribHo-
3HaHWA Bas ctm

Beayiuan ges-
TeNbHOCTb Ha
YpoKe

Mo3HaBaTesb-
Hasi, NHopma-
LIMOHHO-
KOMMYHMKauUn-
OHHasA. Mpyn-
rosast

Mo3HaBaTesb-
Hasi, NHopma-
LIMOHHO-
KOMMYHMKaUW-
OHHasA. Mpyn-
roeasi, )pPoH-
TaslbHas, nap-
HasA

Mo3HaBaTe b-
Has, nHjopma-
LIMOHHO-
KOMMYHUKaL-
OHHasA. PpoH-
Tanb-

Has, napHas

MnaHupyemMble 06pa3oBaTesibHbIE Pe3ysbTaTbl

3HaHVie:- (hopMys1A/15 HAXOXIEHS MNVIOLLAAMN TPEYTOMbHIIKA, TEo-
PEMbI CVIHYCOB 11 KOCUHYCOB;

- a/IrOPUITMOB PeLLIEHMS K/THOHEBbIX 3304, NMPaKTUHECKVIX 3384 Ha
BbIMVC/IEHVE MVIOLLIBAM TPEYTOMbHMKA, [/TMHBI CTOPOHbI TPEYTO/bH-
Ka 1o ABYM YT/1aM M CTOPOHE MeXay HUMMA ;

- CNOCO60B MOCTPOEHWS U UCC/IEA0BaHMS MaTeMaTUHECKVIX MOAE el
NS peLLEHVSt MPYIKIaAHBIX 33a4, MPOBEAESHIS CAMOCTOSTE TbHbIX
VIBMEPEHI HEOOXOAMMbIX XapaKTEPUCTUK 06beKTa MCC/ieA0BaHMA
YMeHMe: NMPOBOAWTL MCCIE0BAHMS HECTIOKHBIX CUTYaLIWIA, BbiABU-
rarb rnoTesy, OCYLLECTBSATL ee MPoBepKy

(Ha NprMepe BbIBoAA HOBO (hopMy/ibl MVTOLLIRAV TPEYTOSTbHMKA),
ONKCbIBaTL U MPEACTaBIATh Pesy/bTarh! .

3HaHVe:- anropyUTMOB PeLLIEHNS MPaKTUYECKIX 3aa4 Ha HaxXoxK-
[EeHVe A/IMHbI CTOPOHbI TPEYTro/IbHUKA M0 ABYM APYTWM ;- CMOCOo-
60B MOCTPO-EHVSA U UCCIIeA0BaHMS MaTeMaTnyec-K1ux Moaereii ans
peLLeHN MPUKNaA-HbIX 3303, MPOBEAEHIA CAMOCTOATE b-HbIX
M3VePEeHNi HE0OX0AVIMbIX XapaKTepPUCTUK 06beKTa

YMeHue; NepeBoanTb TEKCTOBYH MHCOPMALIMIO B FpadiMUecKmii
06pa3 1 MaTeMaTUYeCKYH0 MOZESTb, PeLLiaTb KOMOVMHMPOBaHHbIE
330241, NPOBOAUTL [0Ka3aTe/IbHbIe PACCYXKAEHNS B X0Je peLLeHms]
33024 .
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[apHble JapHble JomallHee

Kanen- Kanen-
CPOKN  CPOKU
riaH. thaxT

3aaHvie

HarnagHoie
nocooma n
VKT

BbllA pa3ga-
TOYHbIN Ma-
Tepyian. [12]

PazgatouHbii
Matepuan
(Habop Tpe-
Yro/IbHVKOB)

[8] §9, 10.
Tabnmua
«Teopema
CUHYCOBY.
Tabnmupl
Bpagyca,
Ka/TbKy/ITop

Tabnmmua
«Teopema
KOCVHYCOB»



AvnakTu-

No Tema Tvin Heckas
Mojeb
n/n ypoka ypoKa
nes, Npo-
Lecca
29-30 PewteHvie Mpume- Komre-
TPeyroslb-  HeHWe N TeHTHO-
HWKOB. coBep- CTHO-
M3mepn-  LLEHCT- OpueHTU-
TeflbHble ~ BOBaHWe poBaHHasl.
paboTbl 3HaHWiA  Vccnepo-
Bare/b-
cKkast
3l CkansipHoe Kombu- Tpaguup-
npov3Be-  HUPO-  OHHO-
[eHve BeK- BaHHbI neparo-
TOPOB rmyeckas.
O6bACHU-
TeNbHo-
WNNoCT-
paTviBHas.
Penpo-
LYKTVB-
HasA

32 CkansapHoe [Mpume- Passu-

npov3ee-
[eHve B

HEeHVe 1 BaloLLige
coBep- 06paso-

Meparoru-
YecKme
cpeacTea

Jabopa-
TOPHO-
rpadgmye-
CKasi paboTta

JeMoHcT-
pauus, yn-
padKHeHus B
paboueri

TeTpagu

OpraHusa-
s coBMe-
CTHOVA

Beayiuan ges-
TeNbHOCTb Ha
YpoKe

YuebHo-
rosHasaresib-
Has, MHopMa-
LIMOHHO-
KOMMYHMKaLW-
OHHas. Mpyn-
rosasi

YyebHo-
rno3HaBare/lb-
HasA. PPoH-
TanbHasi, UHON-
BUAya/bHasi

Y4ebHo-no-
3HaBaTe/lbHas,
MHpOpMaLMOH-

KaneH- Kanen-
MnaHvpyemble 06pa3oBaTe/ibHbIE pe3ybTaTbl
CPOKM  CPOKM
rviaH. thakT

|_|pI/IO6p6TEHHaF| KOMMETEHTHOCTb: NpeaMeTHaA

3HaHWe:- 0CHOBHbIX MOHSTUA TEMbI: TEOPEMbI CUHYCOB 1 KOCUHY-
COB, peLLieHV e TPeYro/IbHVKOB ;

- 06LLMX NOAXOAOB K PELLIEHUIO 33[a4 HA HAXOXKAEHWE PacCTOSHWIA
[10 HEAOCTYMHbLIX 06 LEKTOB C MOMOLLbH TEOPEM CUIHYCOB U KOCU-
HYCOB ;

- COo3[aHVe a/IropUTMOB AelCTBUIA HECTaHAAPTHOM NPaKTUYECKOiA
CUTYaLN M3MEPEHNS PACCTOSIHMSA HAMECTHOCTU 10 HEAOCTYMHOI0
npeaMeTa win Mexkay npeaMeTamn

YMeHWe: camMoCTOsITe/IbHO CO31aBaTh a/lropUTMbI AESTETEHOCTA
[N peLLie-HYst NPaKTUYECKIMX 33034 (M3MEPEHVIe PaCcCTOSIHWA Ha
MECTHOCT 10 HEAOCTYMHbIX 06 LEKTOB);

- B/aAETb HaBbIKaMM pacnpeagsieHVs CBoeii paboTbl, OLIEHUTb YPo-
BeHb B/1aJIeHsI MaTepriasiom.

MprobpeTeHHas KOMNETEHTHOCTb:

LesiocTHas, npeaMeTHas

3HaHuVe:

- OCHOBHbIX MOHATWM TEMbI: Yro/1 MEXAy BEKTOpamm, CKansip-
HOe Npou3BeAgHVE BEKTOPOB, CKa/APHbI KBaJpaT BEKTopA ;

- MooMnepaLMoHHOro cocTaBa AeCTBMSA - BbIMUC/IEHME CKaNSIp-
HOro NpPoM3BeAeHWSI ABYX BEKTOPOB ;

- paboTbl HaA MUHM-NPOEKTOM «CKaslsipHbIe 1 BEKTOPHbIE Be-
JINYNHB .

YMeHue: nepeaaBaTtb COAep>KaHMe NMpoc/TyLLIaHHOro Mmatepua-
J1ia B ©KaToM (KOHCMEKT) BUAE, paboTaTb C rOTOBbIMM 3HAKO-
BbIMM, rpaMUecKMN MOAENAMMN 47151 ONMCaHMS CBOWCTB U
KauecTB M3y4vaeMbIX 06bEKTOB, MOHUMATL creymdmKy matema-
TUYECKOro Si3blKa .

MprobpeTeHHasA KOMNETEHTHOCTb: MpeaMeTHas!, LiesiocTHas

3HaHVe:
- OCHOBHbIX MOHATUIA TEMbI: CKaNsipHOe Npom3BeaeHNe BEKTO-
POB, CKa/I\pHbIA KBagpaT BEKTOpa, qiopMysia A1 BbIUMC/IEHWS
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[apHble JapHble JomallHee

3aaHvie

HarnagHoie
nocooma n
VKT

[8] § 11
Tabnuubl
Bpagauca, yep-
TeXXHasA Nu-
Helika,
TpaHcnopTup,
Ka/1bKy/ITop

YnpakHeHuA
o rniaHmeTp
W1 Ha roTo-
BbIX UepTexax
[10].

Tabnvupl
«YT0N MeXxay
BEKTOPaMW»,
«CkansipHoe
rnpov3seagHve
BEKTOPOB»

[8] § 12-13.
PasHoypoBHe-
Bble 330aHUS.



Neo
n/n

33-34

36

Tema
ypokKa

KoopanHa-
Tax. CBoWi-
CTBa CKa-
NSiPHOro
npou3ee-
[eHVS BEK-
TopoB

PeleHne
3aa4

KoHTpO/1b-
Has paboTa
ro Teme
«CKanisp-
Hoe
npov3se-
JeHvie Bek-
TOpOB»

Mpaswb-
Hble MHoO-
ro-
YrONbHUKN.

OKpy>x-
HOCTb,

Tvin
ypoka

LLIEHCT-
BOBaHWe
3HaHUI

Mpume-
HeHve 1
cosep-
LLIeHCT-
BOBaHve
3HaHW

KoH-
Tpob 1
oLeHKa
1 Kop-
peKkupsi
3HaHUI

N3yue-
HVe
HOBOrO0
Ma-
Tepyiaia

AvnakTu-
yeckast
Moze/b

reg. npo-

Lecca

BaHVe.
[MNowucko-
Bad

PasBu-
BaloLLiee
06paso-
BaHVe.
Mowncko-
Basi

KoH-
TPOSIbHO-
OLeHOY-
Has. [o-
McKosas

Tpaguun-
OHHoO-
negaro-
rMyecKas.
O6bACHU-
TesIbHO-

Meparoru-
YecKme
cpeacTea

y4yebHo
[JesiTeNnIbHO-
ctn. Mpo-
61emMHble
3a[aHA

OpraHusa-
LSt COBMe-
CTHOM
yyebHo
[esiTeNbHo-
ctn. Mpo-
611emMHble
337aHUSA

Pa3Hoypos-
HeBble 3a-

JaHus

Jlekuyn,
[LeMoHcTpa-
uuA

Beayiuan ges-
TeNbHOCTb Ha
YpoKe

HO-KOMMYHUKa-
LIOHHaA.
PpoHTasIbHag,
VHaMBMAYa 1b-
Has, napHad

YyebHo-Mno-
3HaBare/lbHasl,
VHopMaLIoH-
HO-KOMMYHUKa-
LIOHHaA.
PpoHTasIbHaA,
VHOVIBNAY &/ 1b-
Has, napHasi

PeduiexcrBHas.
VHavsnayans-
HasA

YuyebHo-
no3HaBaTe/b-
Has.
PpoHTasbHaS,
VHAVIBNAYa/1b-
Hasi

MnaHupyemMble 06pa3oBaTesibHbIE Pe3ysbTaTbl

CKa/IipHOro NPon3BeaeHNs ABYX BEKTOPOB MO WX KoopAnHa-
TaMm; CBOIACTB CKa/IAPHOr0 MpPoM3BeAeHMS BEKTOPOB 1 TEOPEMBbI
0 CKaU/TSiPHOM MPOU3BEAEHNM BEKTOPOB B KOOPAMHATAX U ee
CreacTBmS ;

- ToOMepPaLIMOHHOr0 COCTaBa AENCTBYS - BbIUMCIEHWE CKaISIP-
HOro MPOM3BeAEHVIS ABYX BEKTOPOB M0 WX KoopAuHaTaM; a/l-
ropyTMa NpUMeHeHs1 CBOMCTB CKasISIPHOTO MPoM3BeaeHS!
BEKTOPOB K peLLeHio 334 ;

- Mpe3eHTaLMN MUHK-NPoEKTa «CKaNsipHbIe 1 BEKTOPHbIE Be-
JINYMHBI»; CMOCO6GOB MOCTPOEHUS U UCC/IEA0BaHMS MaTeMaTu-
UeCKUX Mofeseit 4151 peLLieH sl MOVCKOBbIX 33434 .

YMeHwue: NepeBoanTL TEKCTOBYHO MHAOpMAaLIMIO B rpacdimye-
CKMIA 06pa3 1 MaTeMaTUUecKyto Mogesib, peLlaTb KOMBMHMPO-
BaHHble 33[ja4¥ C MCro/b30BaHMEM 2-3 a/IropuUTMOB, MPOBO-
ONTb foKazaTe/bHbIe PACCYy>KAEeHWUS B Xofe NMpe3eHTaumm pe-
LLIeHVIS 33aY .

Mpro6peTeHHast KOMMETEHTHOCTL: NpeaMeTHast

3HaHWe:- 0CHOBHbIX OrpeaeieHVIA TeMbl: MPaBWTbHbIA MHOIO-
YronbHYK, hopmysia i BbIMUCTIEHNS MPaBWTb-HOrO N-YrofibHYKA,
OKPY>KHOCTb, BMCAHHasi B MHOMOYT0/TbHMK Y OMCaHHas1 OKOJ10
Hero;

- Teopem 06 OKPY>KHOCTW, BMUCaH-HO B NpaBWIbHbIA MHOMO-
YIO/IbHUK M OMICAHHOM OKO/10 HEro, aIropUTMOB PeLLIEHIS 38024
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KaneH- Kanen-
JapHble [apHble  JlomalllHee
CPOKM  CPOKM  3adaHuvie
riaH. thaxT

HarnagHoie
nocooma n
VKT

[12]

F[gsHoypOBHe-
Bblli pazga-
TOYHbIN Ma-
Tepyan

Cnang-
nexkuys «Mpa-
BW/1bHblE
MHOroyrosb-
HUKN»



No Tema Tun
n/n ypoka ypoKa

onmncaHHasA
OKOJ10 npa-
BWJ1b-HOIo
MHOro-
YrosibH1Ka

37 TMMpaswib-  Kombu-
Hble MHO-  HUpO-
ro- BaHHbI
YTOMbHUKN.
OKpy»-

HOCTb,

BrvcaHHas
B NpaBWIbH
bliA MHOTO-
Yro/IbHUK

Kombu-
HWpo-
BaHHbI

38-39 ®opmynbl
NS Bbl-
yncneHus
nowaan
npaBWb-
HOro MHo-
royrosib-
HVIKa, ero
CTOPOHbI N
paguyca
BMUCAHHON
OK-
PY>KHOCTU

Kombu-
HUpO-
BaHHbI

40 TMocTtpoe-
HVe npa-
BU/IbHbIX

AvnakTu-
yeckaad [leparoru-

Mozenb yeckue

neg. Npo-  cpeacrsa
Lecca

WAMCT-

patvBHasi

PazBu- Jabopa-

BaloLLlee  TOPHO-

obpas3o-  rpadgmde-

BaHVe. cKad pabota

[Moucko-

Bas

Komne-  TeopeTnye-

TEHTHO-  CKOE ucc/le-

CTHO- [JoBaHue.

opueHTN- [MpakTUKym

poBaHHasi.

Wccnepo-

Bare/b-

cKast

Komne-  Jla6opa-

TEHTHO-  TOPHO-

CTHO- rpadmye-

Beaywian pes-
TeNbHOCTb Ha
ypoKe

YuebHo-

rno3HaBaTe 1b-
Hasl.
PpoHTasIbHasA,
VHOVIBUAY &/ 1b-
Has

Mo3HaBaTe b-
Hasi, MHdopMa-
LIMOHHO-
KOMMYHMKauUn-
OHHasl.
Mpynnosasa

YuyebHo-
rno3Hasaresb-

Has. VHdopma-

MnaHupyemble 06pa3oBaTesibHbIE PesysbTaTbl

o Teme ;
- paboTbl C AOMNOMHUTESbHBIMM UCTOYHMKAMUN MHGopMaLK, 0T60-
pa varepraria K pethepatnBHo paboTe « lpaBuibHble MHOTO-
YIO/IbHVIKA Y MHOTOMPaHHNKAY .

YMeHwe: nepefaBaTb CoAeKaHVie NPOoc/yLLAaHHOTO MaTepuana B
CXKaToOM BUAE, CTPYKTYPUPOBATL Marepuas, MOHUMATL CrieLmdmKy
MaTemMaTHeC-Koro si3bIKa 1 paboThbl ¢ MaTeMaTUyec-KoiA CUMBOSIN-
KO, A06bIBaTb MHOPMaLIK0 MyTeM U3MEPEHNST .
MprobpeTeHHas KOMMETEHTHOCTL: MpeaMeTHas!, Lie/10CTHas

3HaHWe:- 0CHOBHbIX MOHATUIA TEMbI: MPaBUIbHbIA MHOTO-
Yro/ib-HUK, (hopMy/na BbIYUCIEHNS M/I0LWA-AN NPaBUSIbHOMO
MHOIOyroslbHVKa ;

- 06LUMX MOAXO0A0B K PELLIEHUIO 33034 Ha HaXoXKAeHWe Mn/ioLla-
[eli NpaBU/bHBIX MHOOYTO/TbHUKOB ;

- co3[aHve a/iIropUTMOB [IeCTBUIA B HECTAHAAPTHOW UTyaLmn
N3MepPeHVIs NIoWaan (Urypbl, COCTOSILLEN 13 NPaBU/TbHBIX U
MPOV3BO/TbHbLIX MHOFOYT0/IbHUKOB .

YMeHWe: BnafeTb HaBbIKaMn COBMECTHOM [enaTesIbHOCTW, pac-
npeaensiTb patoTy B rpynre, oLeHMBaTb paboTy YYacTHUKOB
rpynmbl, OTPaXKaTb B YCTHOM M NMCbMEHHON diopMe pesysibTa-
Tbl CBOEI AESATENLHOCTM.

MpurobpeTeHHas KOMMETEHTHOCTb: LIeSIoCTHast

3HaHue:- cnocoboB MOCTPOEHUA NMPaBWIbHbIX YETbLIPEXYTO0/1b-
HWKOB, LLECTNYTOJ/IbHUKOB, TPEYIr0/IbHNKOB;
- aJ/iropuTmMa rnocTpoeHA passiny-HbiX NnpaBU/IbHbIX M-
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Kanen-
JapHble gapHble JlomallHee Harnspole
CPOKM  3apaHIe nocooma n
VKT

thakT
[8] § 14, Ba-
puaHThbI 1-2,
LMPKY/b, N-
Helika, TpaHc-
nopTup

Pa3faTo4HbIi
mMatepuan
(Habop npa-
BW/IbHbIX
MHOIOyrosib-
HVIKOB), Yep-
TeXHble NH-
CTPYMEHTBI.
[8] § 14, 15.
YnparkHeHA
o ryiaHUMeTP
1N Ha roTo-
BbIX YepTexkax
[10]

Pa3HoypoBHe-

Bble pasga-
TOUHblE MaTe-



Neo
n/n

41

42

Tema
ypokKa

MHOro-
YrofbHU-
KOB

JAnvHa ok-
PY>XHOCTN

JAnvHa ok-
PY>KHOCTW.
PewieHve

3aga4

Mnowaas
Kpyra

Mnowaas
KpYyrosoro
ceKrTopa

Tvin
ypoka

Kombwu-
HUpo-
BaHHbIA

Kombu-
HUPO-
BaHHbI

Kombwu-
HUPO-
BaHHbI

Kombu-
HWPO-
BaHHbI

AvnakTu-
yeckast
Moze/b

reg. npo-

Lecca

OpUEHTU-
poBaHHas.
WVccnepo-
Bareslb-
cKasl

PazBu-
BaroLLge
obpaso-
BaHVE.
[po-
6nemHoe
M3I0XKe-
HVe

Pazsu-
BaroLLee
06paso-
BaHVe.
Moncko-
Basi

Meparoru-
YecKme
cpeacTea

Beaywian pes-
TeNbHOCTb Ha
ypoKe

CKasi paboTa LMOHHO-

Mpobnem-

Hble 3a/a-
HUS

Mpobnem-

Hble 3a0a-
HUS

M3yuyeHwne
Matepuana
6bICTPbIM
TEMMOM

M3y4yeHwne
Matepuasa
6bICTPbIM
TEMIMOM

KOMMYHUKaL-
OHHas. [MapHasn

YyebHo-
nosHasare/sib-
Hasa. [pynnoBas

YyebHo-
rno3Hasare/slb-
HaA. "pynnosas

YyebHo-
rno3HaBaTe/ 1b-
Has. dpoH-
TaubHasA. VH-
AviBnayanbHas

YyebHo-
rno3HaBaTe/ 1b-
Has. dpoH-
TasbHadA. VH-
AvsuayasnbHas

KaneH- Kanen-
MnaHvpyemble 06pa3oBaTe/ibHbIE pe3ybTarbl JapHble  JapHble

CPOKM  CPOKM

rViaH. thakT

YronibHuKoB (N= 3, 4, 5, 6, 8, 12) ;

- MPeAcTaBneHNs pesybTaToB /1a60-paTopHo-rpadnyecKoi
paboTbl.

YMeHue: co3gasarb a/IroOpUTMbl AeATESIbHOCTU /15 peLleHus
NpaKTUYeCKMX 3aa4 (MOCTPOeHUe MpaBu/IbHbIX MHOIOYrosb-
HWKOB), (hopMy/IMpoBaTh pe3y/bTaThl .

MprobpeTeHHass KOMMETEHTHOCTb:

Lies1I0CTHasA, npeamMeTHas

3HaHMe:- 0CHOBHbIX MOHSTUI TEMbI: [/IMHA OKPY>KHOCTW,
[/MHA IyrW, YMCSI0 T, KPYToBOA CEKTOP, KPYroBOi CErMeHT,
niowaas Kpyra

- NoOrMepPaLOHHOr0 cocTaBa AeCTBUS - BbIMUC/IEHUST A/IHBI
OKPYYKHOCTW Y NJI0LLIAAN KPYTa, asrOPUTMOB PELLIEHNS 3aau
o Teme ;

- anropyUTMOB MO3HaBaTE LHOM AeATelbHOCTM B Fpynine A/
peLLEHWST MOUCKOBBIX 33a4 .

YMeHMe: NPoBoAUTL UCC/IEA0BaHUST HECMOXHbIX CUTYaLMIA,
BbIABMIaTb FMMOTEY, OCYLLECTB/SITL ee NPOBEPKY (Ha nprmepe
BbIBOZAA (hOPMY/Ibl M/IOLLEAW TPareLmm), onucbIBaTb Y Npes-
CTaB/IsATb Pe3y/bTaTbl pa6oThbl B BUAE NPe3eHTaLMm paboThbl
rpynnbl .

MpurobpeTeHHast KOMMNETEHTHOCTb:

LesocTHas!, npeaMeTHas!
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JomatliHee
3agaHvie

HarnagHble
nocooma n
VKT

pyanbl. Linp-

Ky/lb, NINHEN-

Ka, TpaHcrop-
™p

Tabmmua
«Mnowaab
Kpyra v ero
yacTelt», UMp-
Ky/b

oy



Neo
n/n

Tema
ypokKa

45 PelueHve
3aaa4

46 PelwleHve
3aga4

47-48 PelleHve
3aaa4.

MoaroTos-

Ka K KOH-
TpOsibHOM
paboTe

Tvin
ypoka

Mpume-
HeHVe 1
coBep-
LLIEHCT-
BOBaHWe
3HaHUN

Kombu-
HMpO-
BaHHbI

Kombu-
HMpO-
BaHHbI

49 KoHTponb- KoH-
Hasi paboTa TPOSib,

Mo Teme

oLeHKa

AvnakTu-
yeckast
Moze/b

reg. npo-

Lecca

Komne-
TEHTHO-
CTHO-
OpUEHTU-
|poBaH-
Has. c-
cneposa-
TesbCcKas

Komne-
TEHTHOCT-
Ho-opu-
EeHTUpO-
BaHHas!.

Komne-
TEHTHO-
CTHO-
OpUEHTU-
poBaH-
Has. c-
cneposa-
TeNnbCKasi

KoH-
TpONbHo-
OLleHOoY-

Meparoru-
YecKme
cpeacTea

Mpobnem-

Hble 3aa-
HUS

IMpob6nem-

Hble 3aMa-
HUA

MpakTnye-
CKasi paboTta

Pa3Hoypos-
HeBble 3a-

JaHus

Beaywian pes-
TeNbHOCTb Ha
ypoKe

Mo3HaBaTesb-
Hasi, MHhopma-
LIMOHHO-
KOMMYHWKaLY-
OHHadA. ['pyn-
rosast

Mo3HaBaTesb-
Has, NHopma-
LIMOHHO-
KOMMYHVKaLW-
OHHas. pyn-
rosast

Mo3HaBaTe b-
Hasi, NHopma-
LINOHHO-
KOMMYHMKaUW-
OHHasA. Han-
BUayaibHaA

PedonekcmBHasi.
HanBuayanb-
HaA

KaneH- Kanen-

MnaHvpyemble 06pa3oBaTe/ibHbIE pe3ybTarbl JapHble [apHble  JlomalllHee
CPOKM  CPOKM  3adaHuvie
rviaH. thaxT

3HaHWE: - 0CHOBHBIX MOHSTWA TEMbI: A/IMHA OKPY>KHOCT, [/IMHA
[T, YMCSIO M, KPYrOBO CEKTOP, KPYroBOIA CErMEHT, M/I0LWAAb
KOyTa; }

- MOOMEPAaLIMOHHOIO cocTaBa AEVCTBUS - BbMUCTIEHVS I/TNHbI OK-
PY>KHOCTM M M/I0LLIAN KPyTa, a/TrOpPUTMOB PELLIEHMS 33034 M0 TEME

YMeHWe: CamMoCTOsITe/TbHO CO31aBaTb a/IrOpUTMbI AESATESTEHOCTA
[ONs1 peLLeHNsI NPaKTUYECKKX 3aad (M3Me-PeHVie PacCTOSIHWA Ha
MECTHOCTM 0 HEAOCTYMHbIX 06EKTOB), hopMy/IMPOBaHA Pe3y/ib-
TaTta.

MprobpeTeHHast KOMNETEHTHOCTb!

LesiocTHas, npeaMeTHas

3HaHWE: - 0CHOBHBIX MOHATU TEMbI: A/HA OKPY>KHOCTU, [/IMHA
[T, YACSI0 M, KPYrOBOIA CEKTOP, KPYrOBOW CErMEHT, Mol
KpyTa;

- MoOMePaLIMOHHOrO COCTaBA AECTBUS - BbIMUCIEHUS [/IVHbI OK-
PY>KHOCTV M M/IOLLIBAM KPyTa, aropyTMOB PELLIEHIS] 3a4a4 M0 Teme

- MpeacTaB/ieHVA pe3y bTaToB MPaKTUHECKO paboThl .

YMeHwve:

- MpOBOAWTbL NPOCTeLLME U3MEPEHNS, UCTIONL3YS COOTBETCTBY!HO-
LLIe HCTPYMEHTLI (M3MepUTE/bHasA IMHENKA) ;

- B/M3JEThb HaBbIKaMU pacrpeagesieHns1 CBoe paboTbl, OLIEHUTb YPO-
BeHb B1afeHVS MaTeprasioMm (JIMHHOC THO-ANasI0rAYeckoe).
MprobpeTeHHast KOMMETEHTHOCTbL: MpPeaMeTHas

19

HarnagHble
nocooma n
VKT

8] § 17

C60pHUK 3a-
JaHuii gns
npoBeaeHUst
r’mA

Livipky b,
NHeliKa

TpaHcnopTup,
Habop Kpyros
pa3Horo pa-
anyca

[7.
PasHoypoBHe-
Bblli paszga-



Neo
n/n

51

52

Tema
ypokKa

«dnmHa
OKPY>KHO-
CTn

1 nriowaap
Kpyra»

. [NoHATMe
[OBVDKEHWA.
CaoiicTBa
[OBVDKEeHNS

Mapast-
JeNbHbIA
rnepeHoc.
MoBopoT.
CumMMeT-
pusi

PeLueHne
3a0a4

rno Temam
«[MNapan-
JeNbHbIA
repeHoc.
MoBopoT»,
«[ABuKe-

Tvin
ypoka

1 Kop-
pekunsi
3HaHWIA

Wayue-
HVe
HOBOIO
ma-
Tepviana

W3yue-
HVe
HOBOI0
Ma-
Tepyana

Mpume-
HEHVE 1
coBep-
LLIEHCT-
BOBaHVe
3HaHWIN

AvnakTu-

yeckaad [leparoru-
MOAeNb yeckue
rneg. Npo- cpeacrTea
Liecca

Has.

MNowucko-
Basd

Tpagnun- Jlekuys,
OHHO- [eMoHcTpa-
negaro- Uy
rmyeckas.

O6bsiCHK-

TesibHO-

WIOCT-

patvBHas

Komne-  TeopeTuye-
TEHTHO-  CKOE ucC/le-
CTHO- [loBaHve.
opueHTN- [MpakTuKym
poBaHHas.

Wcenepo-

BaTe/b-

cKast

Komne-  Jla6opa-
TEHTHO-  TOpHO-
CTHO- rpadmye-
OpUEHTU- CcKas paboTa
poBaHHas.

Wccnepo-

BaTe/lb-

ckast

Beayiiasn fes-
TeNbHOCTb Ha
YpoKe

YyebHo-no-
3HaBaTe/bHas!.
PpoHTasIbHas,
VHOMBUAY-
anbHasi

Mo3HaBaTesb-
Hasi, MHGopMma-
LIMOHHO-
KOMMYHMKaUn-
OHHasA. Mpyn-
rosas

YyebHo-
ro3HaBaresb-
HasA. PpPoH-
TarbHasi, UHAN-
BUAya/bHasi

KaneH- Kanen-
MnaHvpyemble 06pa3oBaTe/ibHbIE pe3ybTaTbl
CPOKN  CPOKU
riaH. thaxT

3HaHve:

- OCHOBHbIX MOHATWIA TeMbI: NPeobpa3oBaHVie MNI0CKOCTM Ha
cebsi, ABWDKEHVe, 0CeBast U LiEHTpaslbHas CUMMETPUS, napas-
NenbHbIA NepeHoc, LIEHTP CUMMETPUA, 0Cb CUMMETPUM |

- roonepaLyioHHOro cocTaea AelicTBUS - NOCTPoeHWe obpasa
[JaHHOM (hurypbl Npy 3a4aHHOM [ABVKEHUW (0ceBasi CUMMET-
pvisi, LIeHTpasibHasi CUMMETPUS, Napasuie/ibHbIA MepeHoc),
CBOVICTB ABVDKEHMIA ;

- TeopeM, OTpadKatoLLMX CBOMCTBA Pas/IMyHbIX BU0B ABM>Ke-
HWA, peLLIeHNs 3a0a4 Ha KOMBUHALMIO ABYX-TPeX BUAOB ABU-
YKEHWIN, NMPUMEHEHNS CBOMCTB ABVKEHWUIA [/1 PeLLIEHNS Npu-
KMaAHbIX 380a4; CO34aHNA MUHU-MPOEKTa «Bu bl ABVXKEHUS .
YMeHue: nepefasaTtb CoAepXKaHme NpocyLLaHHOro Marepma-
J1la B ©KaToM Byae (KOHCMEKT), CTPYKTYpUpoBaTh Marepuarn,
MOHMMATbL CreumdnMKy MaTeMaTUYeCcKoro A3bika 1 paboTbl ¢
MaTeMaTMYECKOWM CUMBO/IMKOM, A06bIBaTb MHGIOPMALMIO NyTEM
V3MEPEHISI .

MpuobpeTeHHas KOMMNETEHTHOCTb: NpeaMeTHas!, Les1ocTHas

3HaHuve:

- aropuTMOB PeLLIEHNS 33434 Ha NPUMEHEHWE CBOWCTB ABU-
YKEHUS ;

- peLueHVs 3aa4 MOBbLILLEHHOW C/I0XHOCTU, UCCNeaoBaTeslb-
CKMX 3a[au .

YMeHue: BlageTb HaBblkaMy pacrnpeieneHms CBoe paboThl,
OLIEHUTb YPOBEHb BafeHNs MaTepnasioMm (JIM4HOC THO-
[NasiornyecKoe)
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[apHble JapHble JomallHee

3aaHvie

HarnagHoie
nocooma n
VKT

TOYHbIN Ma-
Tepran

Cnang-
nekuys
«[BmKeHve
M ero Bup»

[8] § 18, 19.
[2]. Mpsmo-
Yro/bHbIiA
TPEYro/bHVK,
NVHeViKa,
TpaHcnopTUp,
bymara gnsi
yepueHs

[8] § 20.

Livipkyrb,
NVIHEKa,

TpaHCnopTnp



Neo
n/n

Tema
ypokKa

HUNA»

Mpeamvet
CTepeoMeT-
pyn. MHo-
rorpaHHNK
Mpusma.
Mapanne-
nenvnes,

O6beM
Tena.
CaoiicTBa
npsiMo-
Yro/IbHOro
napasvie-
nenvineaa

Mupamngoa

LinnuHpp
KoHyc

Tvin
ypoka

N3yue-
HVe
HOBOIO
Ma-
Tepyiaia

Wayue-
HVe
HOBOrO
ma-
Tepviana

Wayue-
HVe
HOBOIO
ma-
Tepuiana

AvnakTu-

ueckast
MoAge/b

neg, npo-

Lecca

Tpaguun-
OHHO-
neparo-
rnyeckas.

Tpaguun-
OHHO-
negaro-
rnmyeckasi.
O6bACHU-
TenbHo-
WJIKOCT-
patvBHas

Tpaguumn-
OHHO-
negaro-
rmyeckas.
O6bACHU-
Te/SIbHO-

Meparoru-
YecKme
cpeacTea

Jlexkums,
JeMOoHcTpa-
una

Jlekupa,
JeMoHcTpa-
us

JlekupA,
[LeMoHcTpa-
upa

Beayiuan ges-
TeNbHOCTb Ha
YpoKe

Y4eTHo-Mo-
3HaBarte/bHas.
®dpoHTasbHas,
VHOVIBUAY &/ 1b-
Hast

YyeTHo-Mo-
3HaBare/bHas.
PpoHTasIbHag,
VHOVIBUAY &/ 1b-
Has

YyeTHo-Mo-
3HaBare/bHas.
PpoHTasIbHaA,
VHOVIBUAY &/ 1b-
HaA

MnaHupyemMble 06pa3oBaTesibHbIE Pe3ysbTaTbl

3HaHVE: - OCHOBHbIX MOHATUIA TEMbI; CTt ePeoMETPUA, MHOIorpaH-
HVIK, rpaHn, pebpa, AuaroHasTb ;- aslrOPMTMOB PELLIEHMS MpaKTye-
CKNX 3a0au .

YMeHue: aEKBATHO OLIEHMBATL CBOU 3HAaHKA M0 TeMe, CaMOCTOA-
TeSIbHO CO3AaBaTb a/TTOPUTMbI Mo3HaBaTe/b-HoM AeATeNIlbHOCTN /1A
peLLeHs 3a0a4

MprobpeTeHHas KOMMETEHTHOCTb: NPeAMETHas, LIEsIoCTHast
3HaHVe:0CHOBHbIX MOHATUNA: MpY3Ma, Napavvienienvnes, rpaHu,
pebpa ;

- a/TTOPUTMOB PELLIEHNA NPaKTUYECKNX 3a4aH .

YMeHUe: 00bSCHSATb, YTO Takoe MHOIOrpaHHUK, ero rpaHu, pebpa,
BEPLLMHbI, ANaroHaUu 1, Kakowi MHOrorpaHHMK Ha3bIBaETCA BbIMyK-
JIbIV, YTO Takoe N-yrosibHas nprsma, ee 0CHoBaHMA, KakadA NnpusmMa
Ha3bIBaeTCA HaKHOHHOVI, napavviesnienirneaom .

MprobpeTeHHasA KOMMETEHTHOCTb: MPeAMETHaS, LIENoCTHast

3HaHWe:- 0CHOBHbIX MOHATUIA TEMbI: NMpK3Ma, Napasesneny-
rneg, rpaHK, pedpa, 06'beMm,- a/ITOPUTMOB PELLEHMST NMPaKTYe-
CKVX 3304 .

YMeHue: hopMy/IMPOBaTh M 060C-HOBbIBaTb OCHOBHOE CBOIA-
CTBO AMaroHasiei NpsIMoyrosibHOro napavienienvneaa, 06bsc-
HsTTb, UTO TaKoe 06beM, afIEKBATHO OLIEHMBATb CBOW 3HAHMSI MO
Teme; Co3AaBaTh afIrOPUTMbI NMO3HABATE/TbHOW AesITENTbHOCTU
LS peLLIeHs 3aaa4 .

MpurobpeTeHHass KOMMETEHTHOCTL: MpeaMeTHas!, LiefIocTHast

3HaHVe: 0CHOBHbIX MOHSTUIA: NMpaMv-aa, rpaHu, pebpa, NpaBurisHast
npamii-ag, arodema, 06bem NpaMdb|, TET-pasap;- a/ropuTVOB
peLLeHst 3384

YMeHMe: 06bSICHATb, Kakoi MHOTO-rpaHHK SBISIETCS NPaMALION,
YTO Ta-Koe OCHOBaHVie, arodemMa, Kakasi npa-Miaa HasbIBaETCs Mpa-
BUbHOI; CO30a-BaTb a/TTOPUTMbI 1S PELLIEHS 3384 .
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[apHble JapHble JomallHee

KaneH- Kanen-
CPOKM  CPOKM
rviaH. thaxT

3aaHvie

HarnagHoie
nocooma n
VKT

MeomeTpuye-
CKVe Tena,
PVICYHKM C
N306padKeHN-
eM reomeTpu-
YEeCKUX Ten.
3apaHus as
thpoHTasIbHOWA
W HOBUAY-
anbHo pabo-
Thbl

CnpaBoYHbIi
MaTepuas
(MpyHUMN
KaBanbepn),
yepTeXKn 41
3a0a4

Mogenu nu-
pamug,



Neo
n/n

56

57

Tema
ypokKa

Cdhepa
v wap

06 akcumo-
Max rJia-
HUMETPUN

Tvin
ypoka

N3yye-
HVe
HOBOIO
Ma-
Tepvana

N3yue-
HVe
HOBOIO
Ma-
Tepvana

AvnakTu-
Yeckast
Moze/b

reg. npo-

Lecca

NNNKCT-
partnBHas

Tpaguun-
OHHO-
negaro-
rnmyeckasl.
O6bACHU-
TeslbHo-
WJIIKOCT-
patvBHasi

Tpaguun-
OHHoO-
neparo-
rMyecKas.
O6bACHU-
TesIbHO-
WAOCT-
patvBHas

Meparoru-
YecKme
cpeacTea

Jlexkums,
[LeMOoHCTpa-
ums

JlekuyA,
OeMOoHcTpa-
ums

Beayiiasn fes-
TeNbHOCTb Ha
YpoKe

YyebHo-Mno-
3HaBare/1bHasl.
PpoHTasbHasA,
VHOVBNAY &/ 1b-
Has

YyebHo-
rno3HaBare/lb-
HasA. PPoH-
TarbHasi, UHAN-
BUAya/bHasi

MnaHupyemMble 06pa3oBaTesibHbIE Pe3ysbTaTbl

MprobpeTeHHast KOMMETEHTHOCTL: MPeAMETHaS], LIESIOCTHas!

3HaHue:

- OCHOBHbIX MOHATW TEMbI: M/I0CKOCTb, MpsIMasi, TOUKa ;

- aJIfOPUTMOB peLLIEHUS MPaKTUYECKNX 334aY .

YMeHuMe: nonb30BaThcs 6a30BbIM MOHATUHBLIM annapaTom Mo
OCHOBHbIM TeMaM pasfena ; afekBaTHO OLeHMBaTbL CBOU 3Ha-
HUA M0 TEMe; CaMOCTOATESTbHO CO3JaBaTb a/IrOpUTMbI No3HaBa-
TeNbHON AEATENTbHOCTY [/151 PELLIEHNS 3a4aM .

MprobpeTeHHaA KOMMETEHTHOCTb: NpeaMeTHasi, Lie/locTHas
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[apHble JapHble JomallHee

Kanen- Kanen-
CPOKN  CPOKU
riaH. thaxT

3aaHvie

HarnagHoie
nocooma n
VKT

3apaHvia oA
MPOBEPOYHON
paboTbl

3afaHuA 4n1s
hpOHTasIbHOA
paboTbl, cBe-
[OeHVA 113
CrpaBo4HoN
NTepaTypbl 0
pasBUTUN
reomMeTpun
KaK HayKu



No Tema Tun
n/n ypoka ypoKa
58 Tpeyronb- 0O606-
HUK LLEHVE

M cuc-
TeEMaTu-

3aups

3HaHW
59-61 OKpy>x- Kombun-
HOCTb HWpo-
BaHHbIA

62-63 YeTtbipex- O606-

YFOMbHUKN. LLEeHMe
MHoro- N CUC-
Yro/IbHUKN TeMatun-

AvnakTu-

yeckasa  [leparoru-
Mozenb yeckue
neg. Npo-  cpeacTea
Lecca

Komne-  Cnieyyiasib-
TEHTHO-  HO OpraHu-
CTHO- 30BaHHoOe
OpPVEHTU- 06LLUEHNE
poBaHHasi.

[poekT-

Has

Pa3Bu- Mpobnem-
BaloLLlee  Hble 3a4a4n
obpaso-

BaHVe.

[Nowncko-

Bas

PazBu- Mpo6nem-
BalOLLEe  Hble 330a4n
obpaso-

BaHVe.

Beayiuan ges-
TeNbHOCTb Ha
YpoKe

YuebHo-
rno3HaBaTeslb-
Has. PpoH-
TanbHas, nHoW-
BUya/IbHas

YuebHo-
no3HaBaTe/b-
HasA. PpoH-
TabHasA. VH-
JviBuayanbHas

YyebHo-
rno3HaBaTe/lb-

Has. ["pynnosas

KaneH- Kanen-
MnaHvpyemble 06pa3oBaTe/ibHbIE pe3ybTaTbl
CPOKN  CPOKU
riaH. thaxT

3HaHVe: TeopeMbl CUHYCOB U KOCUHY-COB, (0OpMY/T BbIMUC/IEHUS
noLaavt;

- aNropMTMOB 3384 Ha HaXOXAEHME [/ IMHbI CTOPOHbI TPEYro/lbHU-
Ka Mo ABYM ApYTvM |

- Croco60B MoCTPOEHWA N UCCeA0-BaHA MaTeMaTUYECKIMX Mofe-
e NS peLLeHns1 MPUKIaaHbIX 33434, MPOBEAEHS VBMEPEHUIA
HeobX0AW-MbIX XapaKTepPVCTUK 00 bEKTa UCC/IEA0BaHIS .

YMeHVe: caMOCTOSTESIbHO BbIMO/HATL MAHW-MPOEKT, NPe3eHTo-
BaTb CBOHO paboTy .

MprobpeTeHHasA KOMNETEHTHOCTb:

LieriocTHas

3HaHWe:- 0CHOBHbIX MOHATUA TeMbI: [/IMHA OKPY>KHOCTH, A/IHA
Jyru, YMCno M, KPYroBoM CeKTOp, KPYroBoii CerMeHT, ryioLLgb
Kpyra;

- anropuTMa BbIMUCIEHVE A/ IMHBLI OKPY>KHOCTU U MVI0LLIBAW KPYTa,
a/IrOPUTMOB PELLIEHVIS 33aY;

- C0O3[aHVA a/IrOPUTMOB MO3HABaTe b-HOM AEATENbHOCTU B rpyrire
[ peLLIEHNS MOVCKOBbIX 3884

YmeHue:

- OTpa>kaTb B YCTHOW W MCbMEH-HOW (hopMe pe3y/ibTaTbl CBOEM
[JesATenbHoOCTY ;

- B/aAeTb HaBbIKaMM pacrnpeaese-Hms CBoewi paboTbl, OLEHUTL
YPOBeHb B/iafieHNs MaTepriasIoM.

MprobpeTeHHast KOMMETEHTHOCTb: MPeAMETHas, LiesIoCTHas

3HaHue:

- OCHOBHbIX MOHATUIA TEMbI: CyMMa BEKTOPOB, Pa3sHOCTb BEK-
TOPOB, MPOM3BEAEHME BEKTOPA Ha YMC/10, NPaBWI0 TPEYroslb-
HUKa, NPaBWI10 MapasiyieniorpamMmva, CpeaHsis IMHUS Tparewmu,

23

[apHble JapHble JomallHee

3aaHvie

HarnagHoie
nocooma n
VKT

C60pHUK 3a-
OaHuniA ons
npoBeaeHUst
rMA

C60pHUIK 3a-
JaHunii gnas
npoBeaeHUst
rMA

Tabnvupl
«BekTop»,
«CyMma Bek-
TOPOBY,



AvnakTu-

KaneH- Kanen-
yYeckaa [leparorn- Bepywiaa ges-
Ne Tema Twvn MOZENb YecKue TeNbHOCTD HA MnaHnpyemble 0bpasoBaTesibHble pesy/ibTaTthbl JapHble fapHble JlomatlHee
n/n ypoka ypoKa CPOKM  CPOKM  3adaHuvie
reg. Npo- cpeacTsa ypoKe - thaKT
Liecca )
3auma  lMoucko- CBOCTBa cpeaHelt IMHUM Tparneuun ;
3HaHWli Bas - @/1ropUTMOB MOCTPOEHNSA CYMMbI U Pa3HOCTU BEKTOPOB, BeK-
64-65 BekTopbl. O606- Pa3si- Mpo6nem-  Yue6Ho- TOpa, PaBHOro NPOU3BeAEHNI0 BEKTOPA Ha YmCs10, 06LLMX Cro-
MeToz LeHVe Balollee  Hble 3341 MO3HABATE b co60B AelCTBUIA NPy NPUMEHEHM BEKTOPHOIO MeToAa K pe-
KOOpAVHAT. W CUC-  06pa3o- Has. Tpynnosas LWEHVI0 33/ia4 Ha J0Ka3aTe/bCTBO TEOPEM .

YMeHue: aieKBaTHO OLIEHVBaTL CBOW 3HaHWA M0 TeMe, npa-
BW1bHO Bbl6l/lpaTb YPOBEHbL 3adaHNA; CaMOCTOATE/TIbHO Co3aa-
BaTb aJ/TTOPUTMbI ro3HaBaTesIbHoM AOEATENBbHOCTU A1A PELLEHUA

[JBWkKeHVs Tematun- BaHVe.
3auma  lMowcko-

3HaHWA Bas
33/1a4 TBOPYECKOr0 M NMOMCKOBOI0 Xapakrepa
66 Wrorosasi KoH- KoH- PasHoypos- PedyiekcnBHas.
KOHTPO/Ib- TPOMb, TPOSbHO- HeBble 3a-  VHAMBUAOYa/1b-
Hasipabo- OueHKa OLEHOY-  JaHus Hasi

nkop- Hasd. lMo-
peKkumns  1CKoBast
3HaHWM

67-68 Pe3eps

dopmbl opraHn3aumnm y4ebHoOro npotecca: MHAUBUAYasbHble, FPYMNMoBble, (PPOHTA/IbHbIE.
Ha ypokax ncrnonb3yTcsa Takme opmbl paboThl Kak: 6ecefa, pacckas, /IeKUusl, TPEHWUHT, KOHCY/IbTalnsl, NMpaKTUUecKne 3aHATUS.
dOopMbl KOHTPOIA: TEKYLNA N UTOFOBbIA KOHTPOSIb, KOHTPO/IbHbIE PaboThbl, TeCTbl, 3a4€Tbl, CAMOKOHTPO/1b, B3aUMOKOHTPO/1b.
JocTmxkeHuto Leneii nporpaMmmMbl 06ydeHUst 6yaeT cnocob6CcTBOBATb UCNO/b30BaHME COBPEMEHHbIX MHHOBaLVMOHHbIX TEXHO0MUIA:
e -TexHoNormsi ypoBHeBoi gugdepeHumnaumnm obyvyeHums
= - TexHosornsa npobsieMmHo-passBnBaoLLEero obyyeHus
= - 3popoBbe-cbeperaroLyme TeEXHOOrNU
e - TexHonornu coTpygHmyecTsa

- IrpoBble TexHonornm
- [NpoeKkTHada TexHonormsa

- MHhopMaLMoHHbIe TeXHO0T
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KPUTEPUN N HOPMbI OLUIEHKUW PE3YJ/IbTATOB OCBOEHUVATNPOIrPAMMbBI

(CornacHo MeTogmMueckoMy nucbMy «HanpaBneHust paboTbl yunTened MaTeMaTUKN M0 WUCMOMTHEHUIO eMHbIX Tpe6oBaHUI npenogaBaHUs NpefMeTa Ha coBpe-
MEHHOM 3Tare pasBUTUS LLIKOSbI»)
[N OLEHKWN AOCTUXKEHNI yuaLMXCcs NMPUMeHsieTcsl NsTu6asibHasi CUCcTemMa OLEHMBaHUS.

HopMbl OLEeHKMU:
1. OueHKa NNCbMEHHbIX KOHT POMbHbIX paboT 06yyanLwmnxcs No MaTemMaTUKE.

OTBeT OLEHNBAETCSH OTMETKOM «5», ecru:
e paboTa BbINO/IHEHA MOTHOCTHIO;
e B JIOTMYECKUX paccy>XeHMAX N 060CHOBAHNM peLleHns HeT NpobesioB M OLNGOK;
e B peleHnn HeT MaTeMaTUUYECKMX OLLINBOK (BO3MOXXHA 0AHA HETOYHOCTb, OMMCKA, KOTopas He siBNSieTCs C/leACTBMUEM He3HaHMS UM HENOHUMaHUS yUYebHo-
ro matepmana).

OTMeTKa «4» CTaBUTCA, eC/n:
e paboTa BbINoSIHEHA NOTHOCTbID, HO 060CHOBaHUSA LLAroB peLleHns HefoCcTaTouHbl (ecnv yMeHMe 060CHOBbIBATb PacCy>XXAeHUS He SBMSA0Ch CreunasibHbIM
06bEKTOM MPOBEPKN);
e [JonylleHbl 04Ha OnbKa UM ecTb ABa - TPU HeAOYETa B BbIK/IaAKax, PUCYHKaX, YepTexxax unm rpadmkax (ecnm stv Buabl paboT He ABASUCL cnelmasb-
HbIM 06BEKTOM MPOBEPKMN).

OTMeTKa «3» CTaBUTCS, ec/in:
e jgonyuweHo 6onee ogHOM OWINGKN A 601ee ABYX - TPEX HeAOYETOB B BblK/agKax, yepTexkax uam rpacmkax, Ho obyyaruimiica obnagaet o6a3atesibHbIMA
YMEHMSAMM M0 NPOBEPSIEMON TEME.

OTMeTKa «2» CTaBUTCH, eC/In:

e [10MNYLLEHbI CYLLECTBEHHbIE OLUMOKK, NMoKasasLuue, YTo obydalouniics He 061agaeT 06513aTe/IbHbIMM YMEHUAMM N0 AAHHOW TeMe B MOJTHOM Mepe.
YuuTeslb MOXKET MOBbICUTbL OTMETKY 3a OPUrMHa IbHbIM 0TBET HA BOMPOC W/ OpUrMHa/bHOE peLleHne 3a4aun, KOTopble CBUAETE/IbCTBYHOT O BbICOKOM MaTeMaTuye-
CKOM pasBUTUN 06yudaloLLlerocs; 3a pelleHue 6osiee C/I0XKHOW 3afa4uM UM OTBET Ha 60/1ee C/I0XKHbI BOMPOC, NPeAsioyKeHHble 06yYaroLLLeMycsl A0MNO/THUTEIbHO Moc/e
BbIMOMIHEHMSA UM KaKUX-N1G6o Apyrnx sagaHuii.

2.0LI,€‘HKayCTHbIX O0TBETOB o6yqa+ou.|,l/|xcs=| no MmaTemMaTUKe

OTBeT ouUeHMBaeTCA 0TMeTKON «5», ecnn YYEHUK!
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MoMTHO PacKpbIa cogepykaHne MaTeprasia B 06beme, NpeaycMOTPEHHOM MPorpamMmmoit U y4e6HUKOM;

N3M0XNA MaTepUas rpamMoTHbIM S3bIKOM, TOUHO WUCMO/b3ys MaTeMaTUUYecKytlo TEPMUHOMOTMIO U CMMBOIMKY, B OMNpefesieHHOM /ornyeckoin nocnegoea-
TeNbHOCTU;

NPaBUIbHO BbLIMOTHUA PUCYHKM, YepTeXXu, rpadmku, conyTCTBYOLLMe OTBETY;

nokasas yMeHue UAICTPUPOBaTh TEOPUI0 KOHKPETHLIMU MpUMepaMu, NPUMEHSITL ee B HOBOW CUTyaLUKU NP BbIMOSTHEHWM MPaKTUUYECKOro 3aaHuns;
NpPoAeMOHCTPUPOBAST 3HAHME TEOPUM paHee M3yUeHHbIX COMYTCTBYIOLMX TeM, CPOPMUPOBAHHOCTL U YCTOMUMBOCTL MCMO/b3YEMbIX MPU 0TBETE YMEHWIA U
HaBbIKOB;

0TBEYas1 CaMOCTOSITE/IbHO, 63 HABOASILLUX BOMPOCOB YUUTeNs;

BO3MOXHbI OflHA - ABE HETOUHOCTW MPMW OCBELLEHUN BTOPOCTEMEHHbIX BOMPOCOB UM B BbiK/afKaX, KOTOpble YYEHUK NIerko UCnpasui nocie 3amedyaHust
yunTens.

OTBeT oueHMBaeTCH 0TMETKON «4», ecnn YAOB/IETBOPAET B OCHOBHOM TpeGOBaHI/IFIM Ha OUEHKY «5», HO npum 3TOM NMeeT OAMH U3 HEQOCT aT KOB:

B N3JTOXKEHNI O0NYLUEHbI Heb6onbLLVe npo6er|b|, HE UCKa3nBLLUee maTeMaTN4eCKoe coaep>XaHme 0TBETa,

agonyuweHbl OAUH - ABa Hego4deTa Nnpu ocBeweHM OCHOBHOI O cogep>XaHnA oTBeTa, UCnpaB/ieHHbIE MOoc/1e 3aMeYvYaHnAa YUNUTENA,

aonyuweHbl ownbKa unim 6onee ABYX HeAO0o4YeToB MNMpu oCBEWEHNN BTOPOCTEMEHHDBLIX BOMPOCOB NN B BblK/1aAKax, JIErKO UCMpaB/ieEHHbIE TMOC/1€ 3aMevYaHUA
yuuTena.

OTMeTKa «3» CTaBUTCS B CNeyHOLNX Criydasx:

HEMosTHO PacKpbITO cofepyKaHne maTepuana (Cofep>kaHue U3N0XKEHO (hparMeHTapHo, He Bcerga rocsiefoBaTesibHO), HO MoKasaHo obLiee NMOHUMaHWe BO-
npoca 1 NPoAeMOHCTPUPOBaHbI YMEHUs, AocTaTouHble /1S YCBOEHUSI MPOrpaMMHOro Matepuana (onpegeneHsl «TpeboBaHUAMM K MaTeMaTUUecKoi nog-
roTOBKE yyallMXcsi» B HacTosiWel nporpaMmMe no mateMaTuke);

UMesUCb 3aTPYAHEHUS UMW AONYLLEHbl OLWNGKN B onpegeneHnn MaTeMaTUUecKoi TEpMUHOMOMNK, YepTexxax, BblK/aAKax, UcrpaB/ieHHble nocie HecKoslb-
KUX HaBOASALLNX BOMPOCOB YUUTENS;

YUEHUK He CMpaBW/cs C MPMMEHEHMEM TEOPUW B HOBOW CUTyauuW MPU BbIMOMHEHUM MPAKTUYECKOro 3aJaHusi, HO BbIMOSIHUA 3afaHus 06513aTesIbHOro
YPOBHSI C/TOXKHOCTW MO JaHHOW TEME;

npu 40CTaTOYHOM 3HaHMM TEOPETUYUECKOro MaTepuasia BbisiBflieHa HegocTaTouHas cDoOpMUPOBAHHOCTb OCHOBHbIX YMEHWIA 1 HaBbIKOB.

OTMeTKa «2» CTaBUTCA B CAeAYIOLUX CrIyYasix:

He pacKpbITO OCHOBHOE Cofep>KaHue yuebHOro matepuana,;

06Hapy>XeHO He3HaHMe YYeHUKOM 60MnbLUeil nnmn Hambosee BadXkHOM YacTy y4ebHOro Matepuana,;

AonyLleHbl OLMBKN B onpeaesnieHU MOHATUIA, NPU UCNO/Ib30BAHUM MaTeMaTUYecKor TepMUHOMOTNN, B PUCYHKAX, YepTeXkax nan rpadmkax, B Bbiknagkax,
KOTOpble He UCMpaB/ieHbl NMOC/1e HECKONbKUX HAaBOASLLMX BOMPOCOB YyUMTENS.
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MTorosas oueHKa 3HaHWN, yMEHI/II7I N HaBbIKOB

- 3ayL|e6Hy|o YeTBEPTb W 3a roj 3HaHund, yMEHUA N HaBblKM yHallMXCA Mo MaTeMaTtuke OueHMBAlKTCA O,D'HOVI OLI'EHKOVI.

= OcHOBaHVeM [/15 BbICTaB/IEHUSA MTOroBon OLUEeHKWN 3HaHWI CNy>XaT pe3y/ibTaTthbl HaﬁﬂPOAEHMVI yunTensa 3a I'IOBCG,EI.HEBHOVI pa60T0|‘/’| YYEHUKOB, YCTHOIO 0Ofl-
poca, TEKYLWNX N NTOFOBbIX KOHTPOJIbHbIX pa60T. OAHaKO nocnegHNM npumngaetcsa HanbonblLee 3HaYeHMe.

= [lpwu BbiCTaBNneHUU NTOroBom OLEHKUN YUNTbIBAETCA KaK YPOBEHb TEOPETUYHECKNX 3HaHW YUYEHUKa, TakK U oBlageHne nm rnpaktn4eCKNMMm ymeHmnamMm m Ha-
BbIKaMW. O,qHaKO YUYEHUKY HE MOXKET 6bITb BbICTaB/IEHA MNOMOXKNTE/IbHAA NTOroBas OLEeHKa No MatemMaTtuke, ecsin Bce Uin 60/1bLUNHCTBO €ro TEKYLNX o6y-
HalnLWnX N KOHTPOJIbHbIX pa60T, a TakXKe nToroeass KOHTpoJsibHasA pa60Ta OLleHEeHbl KaK Hey0B/1IeETBOPUTEJIbHbIE, XOTA €ro YCTHble OTBETbl OLUEHWNBaJ/INCb

MOSTIOXKUTEJIbHO.

MEPEYEHDb YUYEBHO-METOANYECKOIO OBECTIEYEHAA:

OcHOBHasa nnTepaTypa 414 ydaw,nuxcs:
1 l'eomeTpuna. 7-9 knaccel : y4eb. and obuieobpasosat. opraHusauunii / J1. C. AtaHacsH [u gp.]. - M. : lMpoceeweHne, 2014,

2. FeomeTpus. 9 knacc. Paboyada TeTpagb : nocobue Ana yyawmxcsa obuieobpasoBat. opraHusauuii / J1. C. ATaHacsH [w gp.]. - M. : pocselweHmne, 2014,
JononHnTenbHasa nuTepaTypa 418 ydyalw nxcs:

1 Ly6a, M. KO. 3aHnmaTenbHble 3a4aHusa B 0byvyeHUn matematmke / M. HO. LLy6a. - M., 1997.

2. SHUMKnoneamst ansa getent 1B 15 T. T. 11. MaTtematuka/ nog pea. M. [. AkceHoBa. - M. : ABaHTa+, 1998.
OCHOBHasa nuTepaTypa 41ayunTens:

1 leomeTpusa. 7-9 knaccol : yyeb. ansa obuieobpasoBat. opraHmsaunii / J1. C. AtaHacaH [u gp.]. - M. : lpocseweHne, 2014.

2. FeomeTpus. 9 knacc. Paboyada TeTpafb : nocobue Ana yyawmxcsa obuieobpasoBaTt. opraHusauunii / J1. C. ATaHacsH [u gp.]. - M. : lpoceelleHmne, 2014,

3. MleomeTpus. C60pHUK paboumx nporpamm. 7-9 knaccel / cocT. T. A. BypmuctpoBa. - M. : NMpoceeuieHne, 2013.

4. 3uB, B. I'. TeomeTpuA : angakTnyeckme matepmansl : 9 kn. / b. I'. 3uB. - M. : IpocseleHne, 2014.

5. I3yyeHune reomeTpumn B 7-9 Kaccax : MeToA. pekomeHaaumu : kKH. ana yumutena / J1. C. AtaHacsaH [n gp.]. - M. :TpocBeweHne, 2011.

6. MueHko, T. M. T'eomeTpusa : TemaTuyeckme TecTbl : 9 K. / T. M. MuweHko, A. [. bnvHkos. - M. : INpoceelleHune, 2014.
JononHnTenbHaa nuTepaTypa 4Nay4nTens:

7. 3BaBu, J1. . KOHTpONbHbIE 1 NPOBEPOYHbIe PaboTbl Mo reomeTpun. 7-9 knaccol / J1. . 3BaBud [ gp.]. - M., 2001.

8. 3uB, b. I'. 3agauu no reomeTpumn : Nocobue anga yyawmxesa 7-11 knaccos o6ueobpasoBaTesibHbIX opraHmnsaunii / b. I'. 3us, B. M. Meiinep, A. I'. BaxaHcKuii. -

M. : lMpoceeuieHne, 2014.
9. KykapugeBa, I'. . C60pHMK 3aga4 No reoMeTpun B pucyHKax u Tectax. 7-9 knaccol / I'. . Kykapuesa. - M., 1999.
10. CaBpacoBa, C. M. ¥YNpa>KHeHUs N0 NMJaHUMETPUN Ha roToBbIX YepTexkax / C. M. CaBpacoBa, I'. A. AcTpebuHeLKuia. - M., 1987.
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Mpun paboTe MOXKHO UCMOMb30BaTb TaKXKe CTaTbW M3 HAYYHO-TEOPETUYECKOT0 U MEeTOAMYECKOT0 XypHasia «<MaTemMaTuKa B LLKO/E», U3 eXXeHeae IbHOro y4e6Ho-
MeTOAMYECKOTO MPUIOXKeHUST K razeTe «[epBoe CeHTAOPs» «MaTemaTuKay.

TexHUYecKue cpeacTBa 06yyeHUs

e [IK;
= WHTEepaKTVBHas [0CKa,;
e  My/bTUMEAMIHbIV NPOEKTOP;

MHhopMaLOHHOEe COMPOBOXKAEHME:

1. MporpaMmHo-NeAarormyeckune CpeacTBa, peasimsyemMble ¢ MOMOLLbI0 KOMMblOTeEpa.

. CD «1C: Penetntop. MatemaTtuka» (KuM).

. CD «¥poku reometpumn. 7-9 knaccol» (B 2 4.) (KnM).

. CD «I"'eoMeTpusA He gNnsa oTANYHUKOB» (HUI 3KOHOMUKN aBMaLMOHHOM NMPOMbILLIIEHHOCTY).
. CD «Matemartuka. 5-11 knaccbl. [1pakTnkymy.

. CD «1C: O6pa3soBaTenibHas Konnekums. MnaHnmeTpus. 7-9 Kn.».

. CD «bosibluas 3NeKTpoHHasA AeTcKast 3HLUMKNOoNe[MUs No MaTemMaTnKe».

N o oA~ WDN R

. CD «[uHamMmnyeckasi reomeTpums. 8 Knace.

2. Linbpoeble o6pasoBaTenbHble pecypcbl (LLOP) ans nogaep>XKu nogroToBKW LIKO/IbHUKOB.

[y

. InTepHeT-nopTan Becepoccuiickoi onmmnmagbl LWKOIbHUKOB. - Pexxum goctyna : http://www.rusolymp.ru

. Bcepoccuiickne guctaHUMOHHbIE 3BPUCTUYECKUE ONMMNVAALI N0 MaTemaTuke. - Pexxum goctyna : http://www.eidos.ru/olymp/mathem/index.htm
. IHthopmauymoHHo-nonckoBasi cuctema «3agadm». - Pexkum goctyna : http://zadachi.mccme.ru/easy

. 3agaun: MHoOpMaLMOHHO-MONCKOBAasA cMcTeMa 3agay no marematumke. - Pexxum goctyna : http://zadachi.mccme.ru

. KOHKypCHble 3afa4n no matemaTmke: CNpaBoyYHUK U MeToAbl pelleHus. - Pexkum goctyna : http://mschool.kubsu.ru/cdo/shabitur/kniga/tit.ntm

. Matepuans! (NonHbIe TEKCTbI) CBOOOAHO pacnpocTpaHaeMbIX KHUT N0 MaTeMaTuke. - Pexxum goctyna : http://www.mccme.ru/free-books

. MatemaTuka gnsa noctynatwLwmnx B By3bl. - Pexkum goctyna : http://www.matematika.agava.ru

. BbINYCKHbIE N BCTYNUTE/IbHbIE 3K3aMeHbl N0 MaTeMaTUKe : BapuaHThbl, MeToaMKa. - Pexxum goctyna : http://www.mathnet.spb.ru

© 0o N U~ WD

. OnumMnuagHble 3a4a4m No maTeMaTuke : 6a3a faHHbIX. - Pexkum goctyna : http://zaba.ru
10. MocKoBCKMe maTemMaTuyeckue onimmnuael. - Pexxum goctyna : http://www.mccme.ru/olympiads/mmo
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11.
12.
13.
14.
15.
16.

17.
18.
19.
20.
21.
22.
23.
24.

LLUKoMbHbIE M paioHHble MaTemaTMdeckme onnmnuagbl B HoBocubupcke. - Pexkum goctyna : http://aimakarov.chat.ru/school/school.html

BupTyanbHas LWwKona loHoro marematmka. - Pexxum goctyna : http://math.oumet.md/indexr.htm

BrnbnnoTeka 31eKTPOHHbIX YUebHbIX MOCo6MiA No matemMaTuKe. - Pexxum goctyna : http://mschool.kubsu.ru

O6pasoBaTesbHbI nopTan «Mup anrebpbi». - Pexxum goctyna : http://www.algmir.org/index.html

CnoBapn BC3 pa3nnyHbix aBTOpoB. - Pexkum goctyna : http://slovari.yandex.ru

DT0A4bl, BbINO/THEHHbIE C UCMO/Ib30BAHNEM COBPEMEHHOM KOMMbIOTepHOW 3D-rpadvkuy, yBneKaTesibHO U MHTEPECHO paccka3sbiBallline 0 MaTeMaTuKe U ee

NpUNoXeHnax. - Pexkum goctyna : http://www.etudes.ru

3aoyHasa hu3mKo-maTemaTnyeckas Wwkona. - Pexkum goctyna : http://ido.tsu.ru/schools/physmat/index.php

MwuHNCTEPCTBO 06pasoBaHusa PP. - Pexkmm goctyna : http://www.ed.gov.ru; http://www.edu.ru

TecTtupoBaHue on-line. 5-11 knaccol. - Pexxum goctyna : http://www.kokch.kts.ru/cdo

ApXnB yuyebHbIX NporpaMmMm MHGopMaLMOHHOro obpasoBaTtesibHOro noptana «RusEdul». - Pexxum goctyna : http://www.rusedu.ru
MerasHumknonegusa Knpunna n Medogus. - Pexxum goctyna : http://mega.km.ru

Caiitbl sHUMKNoneauii. - Pexxum goctyna : http://www.rubricon.ru; http://www.encyclopedia.ru

Bca anemeHTapHaa matematuka. - Pexkum goctyna : http://www.bymath.net

EIr3 no marematumke. - Pexkum goctyna : http://uztest.ru
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http://mschool.kubsu.ru
http://www.algmir.org/index.html
http://slovari.yandex.ru
http://www.etudes.ru
http://ido.tsu.ru/schools/physmat/index.php
http://www.ed.gov.ru
http://www.edu.ru
http://www.kokch.kts.ru/cdo
http://www.rusedu.ru
http://mega.km.ru
http://www.rubricon.ru
http://www.encyclopedia.ru
http://www.bymath.net
http://uztest.ru

