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HHOACHUTEJIBHAA 3AIIUCKA

1.1. Pabouasi nporpamma pa3padoTaHa Ha OCHOBe:
1.®eaepanbHOrO TOCYIapCTBEHHOTO 00pa30BaTEIFHOTO CTAHAAPTa OCHOBHOTO o01iero oopaszosanus (2010r.)
2. OcHOBHOM 00pa30BaTeIbHON MPOTrpaMMbl OCHOBHOT'O 00111eTr0 00pa3zoBanust MBOY mikonsr Ne 10
3. ABTOpCKOI IporpaMMsl Juist 00111e00pa3oBaTeNbHBIX YUpeKIeHHH o MmaTtematuke «COopHUK pabounx nporpamm. ['eomerpus. 7-9
kinaccel». ABTopbl JI.C. Atanacsan. MznarensctBo: M. «lIpocBemenue» 2011r.

Ncnons3yemsrii yaeoHuk «I'eomerpus 7- 9» aBropos JI.C. AranacsH, B.®. Byry3os, C.b. Kanomues, 3.1". [To3nsk, U.W. KOnuHa,
nsnarenbetBo M: Ilpocsemienue, 7 kimacc — 2017t.

AnpantupoBaHHas pabodvas mporpamMma co3JiaHa JUIs yJamuxcst 7-9 KIIaccoB, € 3aePKKON MCUXUIECKOTO Pa3BUTHS.

JlanHas paGouasi mporpaMMa paccyMTaHa Ha ydyalluxcs, UMEIOIIHUX 0ciaallIeHHOe COCTOSIHME HEPBHOM CUCTEMBI, BIIEKyIee 3a co00i ObICTpYyIO
YTOMJIIEMOCTh, HHU3KYIO pabOTOCIOCOOHOCTh, MOBBILIEHHYIO OTBJIEKAEMOCTb, @ YTO, B CBOK OYepe/lb, BEAET K HapYILICHUWIO BHUMaHUS,
BOCIIPUATHS, AOCTPAKTHOIO MBIIUICHUA. Y TaKUX JIeTe 0TMeUaroTcs epuoaAndYecKre KoineOaHuss BHUMAaHUs, HE0CTaTOUHasi KOHLIEHTpALHs Ha
00BeKTE, MaJIBIF 00BEM MaMSITH.

Baxkneiiniee ycioBue npaBUJIbHOTO IOCTPOEHUS yUeOHOTO Mpoliecca - 3TO TOCTYIHOCTh U 3()(PEKTUBHOCTD 00YUEHHUS ISl KayKJOTO y4allerocs
oOyyaroluxcsi o aJlalTUPOBAHHBIM Mporpammam JJis JIeTeil ¢ 3a/ep’KKOW MCUXUYECKOro pa3BUTHs B 0011e00pa30BaTeNbHbIX KJIaccaxX, uTo
JIOCTUTAETCs BBIIETICHUS B KaX/10M TeMe INIaBHOTO, U TuddepeHnuanmein Mateprania, OTpabOTKON Ha MPAKTUKE MOJTYYEHHbBIX 3HAaHUM.

Bo Bpems yueOHOro mpoiiecca HyHO UMETh B BUAY, UTO y4deOHas AEATEIbHOCTb JOJKHA ObITh OOraTtoi mo coaep:aHuio, TpeOyromend oT
HIKOJIbHUKA MHTEIJICKTYAIbHOTO HAINPSDKEHUS, HO OJTHOBPEMEHHO 00s13aTeIbHbIE TPeOOBAaHUS HE JIOJKHBI ObITh NEepPEerpyKEHHBIMU IO 00XBaTy
MaTepuaia W JIOCTYNHbI peOeHKy. TOJbKO JOCTYHHOCTh M IOHMMAaHHE IOMOTYT BBI3BAaTh Yy TaKUX Y4YalUXCSd MHTEpEC K YUYCHHIO.
HemanoBaxkusIM (hakTopoM B OOyuyeHMM TakMX JeTed sBiseTcs NoOpo’kenarenbHas, CHOKOHas aTtMmocdepa, armocdepa 10OpOTH U
MTOHVMAaHHS.

Ilpunyun padomer OOyyarOUMMUCS M0 aJalTUPOBAHHBIM MpOrpamMMaM i JeTed ¢ 3aJepiKKOil MCUXMUECKOTO Pa3BUTHS - 3TO M pPeueBOe
pa3BUTHE, YTO BEAET HEMOCPEACTBEHHBIM O0Opa3oM K HHTEIJIEKTyaJbHOMY pAa3BUTHIO: Yy4allWecs JIOJDKHBI IMPOTrOBapuBaTh XOJI CBOMX
paccyX/1eHU, OSCHATh CBOM JEHCTBUS MPHU pelIeHUH pa3duyHbIX 3agaHuil. [loxBana u mooupeHue - 3To Toke Oojblas ABMXKYIIAs cuja B
oOyueHuu aeTel JaHHOM KaTeropuu. BaxHo, 4ToObl peOEHOK MOBEPHII B CBOM CUJIBL, UCIIBITAN PAJ0CTh OT ycIlieXa B YUEHHUH.

1.2. llesqin peajM3anMu MPOTPAMMBI:
OBJIa/IeHHe CUCTeMOIl MaTeMaTUYeCKUX 3HAaHUH U YMEHUN, HEOOXOJUMBIX ISl IPUMEHEHUS B PAKTHUECKOU JeSITeIbHOCTH, H3yUCHUS
CMEXHBIX TUCIHILINH, TIPOIOJHKEHUST 00pa30BaHHS;



HHTeJUIeKTyaJIbHOe pa3BUTHE, (OPMUPOBAHUE KAYECTB JTMUYHOCTH, HEOOXOAUMBIX YEJIOBEKY ISl IOJTHOLCHHOM KU3HU B COBPEMEHHOM
00111eCTBE, CBOMCTBEHHBIX MaTEMATUYECKOM NEATETbHOCTH: SCHOCTH U TOYHOCTH MBICIH, KDUTUYHOCTH MBILIUIEHUS, UHTYUIMH, JJOTHYECKOTO
MBILUIEHUS, JIEMEHTOB AJITOPUTMUYECKOM KYIbTYphl, IPOCTPAHCTBEHHOI'O MBIIIJICHUS U BOOOpa)KeHHs1, CHOCOOHOCTH K NMPEO0IECHUIO TPYIHOCTEH;

(opMupoOBaHHe NpeICTaBICHUIN 00 NAESIX U METOJaxX MaTeMaTUKH KaK YHHUBEPCAJIbHOIO S3bIKa HAYKU U TEXHUKH, CPEJICTBA MOJICIIUPOBAHUS
SIBJICHUH U IIPOLIECCOB;

BOCIIUTAHHUE KYJIbTYpPbl IMYHOCTH, OTHOLIEHHUS K MATEMAaTUKE KaK K 4aCTU OOIIeUeI0BEYECKOM KYIbTYphl, UTpatoLieil 0co0yro posib B
OOIIIECTBEHHOM Pa3BUTHH.

1.3. 3axauu peanu3auuM nNporpaMmbl

* BBEJICHUE TEPMUHOJIOTUU U OTPabOTKA YMEHUS €€ TPaMOTHOT'O MCII0Ib30BaHMS;

* pa3BUTHE HaBBIKOB U300paKEHUs INIAHUMETPUUECKUX (PUTYP U MIPOCTEUIINX T'€OMETPUUECKIX KOH(PUTypaLnii;
* COBEPILIEHCTBOBAHUE HABBIKOB IIPUMEHEHHS CBOICTB FeOMETPHUECKUX (DUTYp KaK OMOPHI P PEILICHUH 3aa4;
* (hopMupOBaHHE YMEHUS J10Ka3bIBATh PABEHCTBO JaHHBIX TPEYTOJIbHUKOB;

* 0TpabOTKa HAaBBIKOB PELICHUS IPOCTEHIINX 3a/1a4 Ha IOCTPOCHUE C MOMOILBIO IUPKYJIS U IUHEHKH;

* (hopMupOBaHKE YMEHUS JTOKA3bIBATh NAPAIICIEHOCTD MPSMBIX C UCTIOJIb30BAHIEM COOTBETCTBYIOIINX MTPU3HAKOB, HAXOJUTH PABHBIC YTJIbI IIPH
NapajuIeNIbHBIX MPSMBIX, YTO HAXOAMUT IIUPOKOE MPUMEHEHHE B JaJIbHEHUIIIEM Kypce T€OMEeTPHUH;

* pacIIMpeHUe 3HAaHUM ydaluxcs 0 TPEYrojJbHUKaX:

* Hay4UTh pelIaTh FT€OMETPUUECKHE 3a/1a4 Ha JOKA3aTeNbCTBA U BBIUMCIICHMUS;

* IOJITOTOBUTH K JlaIbHEHIIIEMY N3YUYE€HUIO T€OMETPUH B MOCJIEAYIOMIMUX KIaccax.

[Ipu 0Oyuenuu reomerpuu GOPMHUPYIOTCS YMEHHSI U HaBBIKM YMCTBEHHOT'O TpyJAa — IJIAHUPOBAHUE CBOEH pabOThl, MOMCK PAllMOHAIBHBIX MyTel €€
BBINOJIHEHUS], KpUTHUYECKas OLIEHKA pe3ysbTaToB. B mporecce o0yueHHsi reOMeTpUH IIKOIbHUKU JIOJKHBI HAyYUThCS M3JIaraTb CBOM MBICIIU SICHO U
MCYEpIBIBAIOIIIE, JJAKOHUYHO U €MKO, TPUOOPECTH HABBIKU YE€TKOI0, aKKYpPaTHOTO ¥ TPAMOTHOTO BBITIOJHEHUSI MATEMAaTUYECKUX 3alHCEeH.

1.3.1. 3agaum peaau3auuu NporpaMmmbl JJs 7 Kjiaacca

* BBCICHHUEC TCPMHUHOJIOTMHU U 0Tpa60T1<a YMCHHA €€ TPaMOTHOI'0 UCITIOJIb30BaHUA,

* pa3BUTHE HABBIKOB M300PAKEHUS TUIAHUMETPUUECKUX PUTYP U MPOCTEUIINX T€OMETPUUECKUX KOHPUTYpALIUA;
* COBEPIIIEHCTBOBAHKE HABBIKOB IPUMEHEHHSI CBOMCTB reOMETPHUECKHUX (DUTYp KaK OMOPHI IPH PEIICHUH 3a]a4;
* opmupoBaHUE YMEHUS T0Ka3bIBATh PABEHCTBO JAHHBIX TPEYTOJIbHUKOB;

* 0TpabOTKa HABBIKOB PELICHUS MPOCTEHUIINX 3a/1a4 Ha TOCTPOCHUE C IIOMOIIBIO IUPKYIIS U JIMHEHKH;

* popmupoBaHUE YMEHUS TOKa3bIBATh MAPATUIETLHOCTD MPSIMBIX C UCIOIB30BAaHUEM COOTBETCTBYIOIINX MPU3HAKOB, HAXOIUTH PABHBIC YTIIbI IPH
napajjiCJIbHBIX MPAMBIX, YTO HAXOJUT IIUPOKOC TPUMCHCHUEC B )I&J'II:H@fIHIGM KypCE€ Ir€COMETPUH,

* paciIMpeHre 3HaHUH ydaliuxcs 0 TPEyrojJbHUKax:

* HAy4YUTh peuIaTh FreOMETPUUECKHE 3a/1a4l Ha JJOKa3aTeIbCTBA U BBIYUCIICHNUS;

* [IOATOTOBUTH K JalIbHEHIIEMY U3YUEHUIO TEOMETPHUH B MOCIEAYIONUX Kilaccax.

1.3.2. 3apauu peanu3zauum nporpaMmmsl 1Js 8 kiaacca



* COXPaHHUTh TEOPETUUYECCKUE U METOIUUECKHE ITOIXOIbI, ONIPABIAABIINE CEOS B IPAKTUKE
MIpernoIaBaHus TEOMETPUH 7 Kiacca,

* oOecnieunTh 0a3y MaTeMaTHYECKUX 3HAHUM, JOCTAaTOYHYIO JIs1 ycrnenHon caaun ['UA, a
TaKKe JIJIS IPOI0JDKEHUS 00pa30BaHUS;

* chopMUpOBaATh YCTOWYMBBIN MHTEPEC YUAIIUXCS K MPEIMETY;

* IPOJIOJKATh Pa3BUBATh MATEMATHUYECKUE U TBOPUYECKHE CTIOCOOHOCTH;

* IPOIOKATh 3HAKOMCTBO C T€OMETPUUYECKUMHU MOHATHIMU,

* IPOJIOJKATh YYUTh PEIIaTh FT€OMETPUUECKHE 3a7]a4l Ha JJOKA3aTeJIbCTBO U BHIYMCIICHHUSL.

1.3.3. 3apaum peasusauuu nporpammsbl ajs 9 kiacca

* COXPaHUTb TEOPETUUYECKHE U METOANYECKHE IIOJIXO0/Ibl, ONIpaBiaBLINe ceOsl B IPAKTUKE
IpenojaBaHus FreOMETpUH B 7-8 Kilaccax;

* oOecrieunTh 0a3y MaTeMaTUYECKUX 3HaAHUM, JOCTaTOUHYIO JUIsl yenemHol ciaun [TUA, a
TaKKe /IS IPOAOKEHN 00pa30BaHus;

* IPOAOIDKATh (HOPMUPOBATH YCTOMUMBBIA HHTEPEC yUAIIUXCS K IPEIMETY;

* IPOJIOJIKATh pa3BUBaTh MaTEMaTHUYECKHE U TBOPUECKUE CIIOCOOHOCTH;

* IPOAOJIKUTH 3HAKOMCTBO C TEOMETPUYECKUMHU TIOHATUAMU;

* 1aTh 00yYaroIUMCs BO3MOXKHOCTb 0€3 JIMIIHUX Heperpy3oK NoAroToBuThes k caaye ['MA.

2. O0mas xapakTepucTuKa yueOHOro Kypca

B kypce reomeTpun yCIIOBHO MOKHO BBIIEIUTH CIEAYIOIINE cojepxarenbHble TuHuM: «Harnsanas reometpus», «l'eometpudeckue Guryps»,
«M3MepeHne reoMeTpuYeCKuX Bennuun», «KoopauHatey, «BekTopel», «JIloruka u MHOXKeCTBay, «I'€OMeTpHUsl B HCTOPUYECKOM Pa3BUTHIY.

Marepuan, OTHOCSIIMNICS Kk JuHuM «Harmsnna reomerpus» (3J€MEHTHl HArJsAHOM CTEPEOMETPUHM) CIIOCOOCTBYET pPa3BUTHIO
IIPOCTPAHCTBEHHBIX MPEICTABICHNN YYAIUXCS B PAMKAX U3YYEHUS IIIaHUMETPHH.

Copnepxanue pasnenos «I'eomerpuueckue Gurypsi» u «M3mepeHne reoMeTpUYeCKUX BEIMYMHY» HALIEICHO Ha MOJyYeHHe KOHKPETHBIX 3HaHUH O
reoMeTpuyYecKoil gurype kak BakHEHIIed MaTeMaTHMYecKOM MOJAeNnu MAjs ONUCaHUs OKpykaromero mupa. CuctemMarnyeckoe H3y4deHHE CBOMCTB
reOMETPHUECKUX (PUTYp MO3BOJIHUT Pa3BUTh JOIMYECKOE MBILIUIEHHE U MIOKa3aTh MPUMEHEHHE 3TUX CBOICTB NMPH PELICHUH 33Ja4 BBIYUCIUTEIBHOTO U
KOHCTPYKTHMBHOI'O XapaKkTepa, a TAK)Ke MPAKTUYECKUX.

Marepuan, OTHOCSIIUICS K cofep KaTebHbIM JIMHUAM «KoopauHatel» U «BeKTopbl», B 3HAUUTENBHOM CTeNeHU HEeCcET B cebe MEeXIIpeIMETHbIE
3HAHUA, KOTOPBIE HAXOAAT IPUMEHEHHUE, KaK B Pa3JIMYHBIX MATEMATHYECKUX TUCLHUIIIMHAX, TAK U B CMEXHBIX PEAMETAX.

OcoOeHHOCThIO JMHUM «JIOTMKa M MHOXKECTBa» SIBISETCA TO, YTO IPEACTABICHHBIA 3/1€Ch MaTepHajl NPEUMYLIECTBEHHO H3Yy4aeTcsl Hpu
pPaccMOTPEHHMH Pa3IMUYHBIX BOMPOCOB Kypca. COOTBETCTBYIOUIMM MaTepHas HalleJeH Ha MaTeMaTH4eCKOe pa3BUTHE ydaliuxcs, (OopMUpPOBaHUE Yy HUX
YMEHUS TOYHO, CXKATO U SICHO U3JIaraTh MBICIY B YCTHOW U MUCbMEHHOM peYH.



Jlunus «'eomeTpusi B UCTOPUYECKOM Pa3BUTUW» MpeJHa3HaueHa s (popMUpOBaHUS MPEACTABICHUI O T€OMETPUM KaK YacTHU YeIOBEYECKOU
KYJIBTYpPBI, ISl 0OLIET0 pa3BUTHsI LIKOJIBHUKOB, ISl CO3JaHHS KYJIbTYPHO-UCTOPUYECKOM Cpe/ibl 00yueHHUs.

Harasinnasi reomerpus.

Harnsgaeie mpencraBieHHs O MPOCTPAHCTBEHHBIX (UTypax: KyO, MapajUlelienuriesl, NMpu3Ma, mupamuaa, map, cdepa, KOHYC, IHIAHIDP.
N3o0pakenne mpocTpaHcTBeHHBIX (uryp. Ilpumepsr ceuenuii. MuororpanHuku. IlpaBunbHble MHOrOrpaHHUKH. [IpuMepsl pasBEPTOK
MHOFOI‘paHHI/IKOB, LII/IHI/IHI[pa 158 KOHyca.

[TonsiTue 06bEéMa; enuHUIBI 00bEMA. OOBEM IPSIMOYTOJILHOTO MapajuieenuIena, Kyoa.

I'eomerpuyeckne Gpurypbl.

[Ipsimbie u yrubl. Touka, npsimas, miockocts. OTpe3ok, ayd. Yroia. Buasl yrios. BeprukanbHble 1 cMexHbIe yribl. buccekTpuca yrina.

[TapamiensHele U nepecekaromuecs npsamele. [lepnenaukynsapusie npsmsie. Teopembl O MAapaUIENbHOCTH U NEPHEHAUKYISIPHOCTH IPSAMBIX.
[lepneniuKkynsip U HaKIOHHAs K psiMol. CepelMHHBIN EPIEHIUKYIISP K OTPE3KY.

['eomerpuueckoe Mecto Touek. CBOMCTBAa OUCCEKTPUCHI YIJIa U CEPEIUHHOTO NMEPIEHINKYISIPa K OTPE3KY.

Tpeyronsauk. Meanana, OMCceKTprca, BBICOTA, CPEAHSS JIHHUS TPEYrojabHIKa. PaBHOOEAPEHHBIE 1 PABHOCTOPOHHHE TPEYT OJIBbHHUKH; CBOMCTBA U
IIPU3HAKU paBHOOEAPEHHOT0 TpeyrojbHUKa. [Ipu3Haku paBeHcTBa TpeyrojibHuKoB. HepaBeHcTBO TpeyroibHuKa. COOTHOLIEHUS MEX1Yy CTOPOHAMU U
YIJIaMH TPEYTOJIbHUKA.

CymMma yrioB TpeyronbHUKa. BHemHue yrisl TpeyroapHuka. Teopema @aneca. [Togobue tpeyronbuukoB. [Ipu3Haku mogodus TpeyrobHUKOB.
Teopema Iludaropa. CuHyc, KOCUHYC, TAaHT€HC, KOTAHT€HC OCTPOTO yria MPsIMOYTOJBHOTO TpPEyrosibHUKa u yrioB oT 0 g0 180°; MPUBEAECHUE K
OCTpOMY yIily. PelieHne npsiMOyroJIbHbIX TPEYroiabHUKOB. OCHOBHOE TPUTOHOMETPHUUECKOE TOXKAECTBO. DOPMYIIbl, CBA3BIBAIOIINE CUHYC, KOCUHYC,
TaHT'€HC, KOTAaHT€HC OJTHOTO U TOTO K€ yriia. Perienne TpeyroibHUKOB: TEOPEMbI CHHYCOB U KOCHHYCOB. 3aMeyaTelibHble TOUKH TPEYroJbHUKA.

YetpipexyronabHuk. IlapannenorpaMm, ero coiicTBa W mnpusHaku. [IpsMoyronbHUK, KBajpaT, poMO, MX CBOWCTBa W NpHU3HaKu. Tpamenws,
CPEIHsIS JINHKS TPalleluN

MHoroyroiasHuK. Beimykiible MHOTOyrojasHUKH. [IpaBuiibHbIE MHOTOYTOJBHUKHA. CyMMa YIJIOB BBIITYKJIOTO MHOTOYTOJIBHUKA.

OxpyxHocTb 1 Kpyr. [lyra, xopna. Cekrop, cermeHT. LleHTpanbHblil 1 BIMCAHHBIN YIJIbl, BEIMYMHA BIMCAHHOTO yria. B3auMmHoe pacnonoxenue
IPSIMON U OKPYKHOCTH, JBYX OKpyxkHOcTel. KacarenbHas M cekymias K OKpY>KHOCTH, UX CBOMCTBAa. BrimcaHHble M ONMCaHHBIE MHOTOYTOJBHUKHU.
OKpyXHOCTh, BNIMCAHHAs! B TPEYrOJbHHUK, U OKPYKHOCTb, ONMCAHHAs OKOJIO TPEYrojbHHKAa. BImcaHHbIE M ONMMCaHHBIE OKPY>KHOCTH IPaBUIIBHOTO
MHOT'OYTOJIbHHKA.

['eomerpuueckue npeodpasoBanus. [lonarue o paBeHctBe ¢uryp. [lonsTue o nBUKEHUU: oceBas U LIEHTpalbHAasg CUMMETPUH, NapauieIbHbINA
nepeHoc, moBopoTt. [lousaTre o0 mo1o0uu GUryp u rOMOTETHH.

[TocTpoenne ¢ moMompbr TUPKYIS U JUHENMKA. OCHOBHBIE 33a4d Ha IOCTPOEHHUE: JEIEHHE OTpe3Ka IMOIojaM; IMOCTPOEHUE yIia, paBHOTO
JTAHHOMY; IOCTPOCHHE TPEYTOJIbHUKA [0 TPEM CTOPOHAM; IMOCTPOEHUE MEPIEHIUKYIISIPa K MPSMOI; TOCTPOEHUE OUCCEKTPUCHI YIIIa; JIeIEHUE OTpe3Ka
Ha N paBHBIX YACTEH.

Pemenue 3a1a4 Ha BBIYHCIICHHE, I0KA3aTEIBCTBO M MOCTPOEHHUE C UCIIOJIb30BAaHHEM CBOWCTB U3yUCHHBIX (QUTYP.

N3mepenue reoMmeTpu4ecKuX BeJIHYHH.

Jnuna orpeska. PaccTossHue oT Touku 10 npsamMoil. PaccrosHue Mex 1y napajuiesIbHbIMU PSMBIMU.

[IepumeTp MHOTOYTOJIBHUKA.

JnHa OKpYy>KHOCTH, YUCJIO Tr; JUIMHA TYTH OKPYKHOCTH.

I'pangycHas mepa yria, COOTBETCTBUE MEKY BEIMYMHOM LICHTPAIBHOIO YIJIa U JJIMHOW JyTH OKPYKHOCTH.



[MonsTre miomaau rwiockux Guryp. PaBHOcocTaBieHHbIe U paBHOBenukue Gurypsl. [Inomanp npsmoyronpHuKa. [lnmomany mapanienorpamma,
TpeyrosibHUKa U Tpaneuuu. [1nomans MHoroyronsHuka. [lnomans kpyra u miomaas cexkropa. [lnomans kpyra u miomanb cekropa. CooTHOILIEHUE
MEXY IUIOIIAIIMH ITOJOOHBIX (PUTYP.

Pemenue 3a1ay Ha BRIYHCICHUE U TOKA3aTEIBCTBO C HCIIOJIH30BAHKE U3YICHHBIX (POPMYII.

Koopaunartsl.

YpaBnenue npsimoii. Koopaunatel cepeannbl oTpe3ka. @opmysa pacCTOSHUS MEXY IBYMSI TOUYKAMU IJIOCKOCTH. Y paBHEHUE OKPYKHOCTH.

BekTopsbl.

Jnnna (Monynb) Bektopa. PaBeHcTBO BekTOpoB. KosummHeapHble BekTopbl. KoopAauHaThl BekTOpa. YMHOKEHHE BEKTOpa Ha YHUCIO, CyMMa
BEKTOPOB, PA3JIOKEHUE BEKTOPA I10 IBYM HEKOJIJIMHEAPHBIM BeKTOpaM. CKalspHOE IPOU3BEICHUE BEKTOPOB.

TeopeTHKO-MHOKeCTBEHHbIE IIOHATHS.

MHO0X€eCTBO, 3JIEMEHT MHOKECTBA. 3aJaHUE MHOXKECTBA IIEPEUHUCICHUEM DIIEMEHTOB, XapaKTEpPUCTUYECKUM cBoicTBaM. IlogmHOMXKeCTBO.
OObeHeHNe U TIepecedeHne MHOXKECTB.

DJIeMEeHTHI JIOTHKH.

Omnpenenenue. Akcuomsl U TeopeMbl. JlokazarenbcTBo. Jloka3arenbcTBO OT poTUBHOrO. Teopema, oOparHas naHHou. [Ipumep u KoHTprpumep.

[ToHsATHE O PaBHOCHUIIBHOCTH, CJIEOBAHUU, YIOTPEOJICHHUE JIOTUYECKUX CBSA30K ey ..., MO ..., 8 MOM U MOIbKO 8 MOM Clyyde, JOTHUECKUE
CBSI3KH U, UL

I'eomeTpusi B HCTOPHYECKOM PA3BHTHH.

Ot 3emsiemepust k reomerpun. [ludarop n ero mkoma. Panec. Apxumen. [locTpoeHne NpaBUIBHBIX MHOTOYTOJBHUKOB. TpHceKknus yria.
KBagparypa kpyra. YaBoenue kybOa. Mcropus uucna m. 3onoroe ceuenue. «Hauana» Epximpa. JI.Ownep. H.M.JloGaueBckuit. Mctopust msToro
IIOCTYJIATA.

N300peTeHne MeToa KOOPAMHAT, MO3BOJISIONIETO NEPEeBOIUTh FreOMeTpruiecKkrue 00beKThl Ha sA3bIK anredpsl. P.Jlekapt u I1.depma. TIpumepst
Pa3IMYHBIX CUCTEM KOOPAMHAT HA IJIOCKOCTH.

3. MecTo y4e0HOro Kypca B y4eOHOM IJIaHE
PaGouas nporpamma 1o reomMeTpur paccuMTaHa

Knacce Ko1-Bo yacoB B Henemo Ko1-Bo yacoB B rog Yucio KOHTPOJIbHBIX
pabot

7 Knacc 2 68 5

8 Kiacc 2 68 5

9 knacc 2 68 6

HUTOIo 6 204 16

@opMbl KOHTPOJISI: TEKYIIMH M HTOTOBBIA. I[IpoBoautcs B (opmMe KOHTPONBHBIX paboT, paccuuTaHHBIX Ha 40 MUHYT, TECTOB U
CaMOCTOATENbHBIX paboT Ha 15 — 20 MunyT ¢ nuddhepeHIMpoBaHHBIM OllecHUBaHUEM. [IpoMexxyTodHas arTectausi - TECT.



Texylmuii KOHTPOJb NMPOBOJUTCS C LEIBI0 IPOBEPKH YCBOECHHS H3Y4aeMOI0O U IMPOBEPSIEMOIO IPOrpaMMHOI0 MaTepuaia; CoJep)KaHue
OTIPENENIAIOTCA YUYUTEIEM C YYETOM CTENEHH CIOXKHOCTH H3y4aeMOro MarepHaja, a TakKe OCOOCHHOCTeW oOydwarommuxcs Kiacca. MToroBble
KOHTPOJIbHBIE paOOTHI MPOBOASTCS: IIOCIIE U3yUEHHsI HanboJIee 3HaUUMBIX TE€M IIPOrpaMMBbl, B KOHLIE y4eOHOI YeTBEPTH.

BHeypouHasi 1esITeIbHOCTB: TIOUCK MH(OPMAIMH C UCIIOIB30BaHUEM MHTEPHET - PECypCcOB; caM000pa30BaHUE U CAMOKOHTPOJb 3HAHUH IO
cOopHuky «I'eomerpus 7-9»: TecTsl s TEKYILEro 1 0000IAr0IEero KOHTPOJIS.

IIpoexkTHast 1eATENBHOCTH: MUHH — ITPOEKTHI « T peyroIbHUKU B )KU3HNY, «[IpaBHiIbHBIE MHOTOYTOJIBHUKIY, «TpuroHoMeTprudeckue QyHKINNA
BOKpPYT Hac», «CUHYCBI, KOCUHYCHI Ha Clly:K0€e y uesioBekay, «CKallsipHble U BEKTOPHBIE BETUUYHUHBDY.

4, JIMYHOCTHBIE, MeTaNPeAMETHbIE U MPeIMeTHbIE Pe3yJbTAThl 0CBOCHHUS Y4eOHOI0 Kypca
[Tporpamma obecrieunBaeT JOCTHKEHHE CIEAYIOLINX PE3yJIbTaTOB OCBOSHHs 00pa30BaTeIbHOM IPOrpaMMbl OCHOBHOT'O 0011ero 00pa3oBaHus:
JIMYHOCTHBIE:
1) popMupoBaHUEe OTBETCTBEHHOI'O OTHOILICHHS K YYEHHIO, TOTOBHOCTH M CHOCOOHOCTH OOYYaIONIMXCS K CAMOPAa3BUTHIO M CaMOOOpPa30BAaHUIO Ha
OCHOBE MOTHBALIMM K OOY4YEHHIO M TIO3HAHUIO, BBIOOPY JalibHEero oopa3zoBanus Ha 0a3e OpUEHTUPOBKU B MUpe Mpodeccuil U npodecCHoHaIbHBIX
IIPENIIOYTEHUH, OCO3HAHHOMY ITOCTPOCHUIO MHANBUIyaJIbHOM 00pa30BaTeIbHON TPAEKTOPUU C YIETOM YCTOMUMBBIX [103HABATEIbHBIX HHTEPECOB;
2) hopMHpOBaHHKE IIEIOCTHOTO MUPOBO33PEHHSI, COOTBETCTBYIOIIECIO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U OOLICCTBCHHOW MPAKTHKH;
3) bopMupoBaHHs KOMMYHHKATHBHOM KOMIIETCHTHOCTH B OOINEHHM M COTPYJHHUYECTBE CO CBEPCTHHKAMH, CTAPIIUMH M MIAAINIAMUH B
00pa3zoBaTeNbHON, OOIIECTBEHHO MOJIE3HON, YIeOHO-UCCIIEI0BATEIBCKON, TBOPUYECKON U IPYTUX BUIIAX JCSITEIBHOCTH;
4) YMCHHUEC sICHO, TOYHO, 'PaMOTHO H3JilaraTb CBOU MBLICJIIN B YCTHOﬁ 1 TTMCHbMEHHOMN pe€ur, NIOHUMATH CMBICII MMOCTaBJIICHHOMN 3aaa4u, BBICTpanBaThb
apryMeHTalHI0, IPUBOIUTE IIPUMEPEI X KOHTPIIPUMEDHI;
5) KPUTHYHOCTH MBIIIJICHUA, YMCHUC PAaCIIO3HABATh JIOTHYCCKN HCKOPPCKTHLIC BBICKA3bIBAHUSA, OTIIMYATh THUIIOTE3Y OT Q)aKTa;
6) KpeaTUBHOCTh MBIILICHHS, HHUIUATHBA, HAXOJYUBOCTh, AKTUBHOCTD MPH PEIICHUH T€OMETPUICCKHX 3a/1a4;
7) yMeHHEe KOHTPOJIUPOBATH MPOIIECC U PE3yJbTAT YUCOHOM MAaTEeMaTUIECKOW ICATSILHOCTH;
8) bopmMupoBaHHSs CITIOCOOHOCTH K AIMOIMOHAIILHOMY BOCIIPHUSATHIO MATEMAaTHYCCKHX OOBEKTOB, 3a/1a4, PEIICHUH, pacCy K ICHHIA,
MeTanpeIMeTHbIe:
1) yMeHHE CaMOCTOSITENFHO IUIAHMPOBATh aJbTEPHATUBHBIC MYTH IOCTHIKCHUS IeJed, OCO3HAaHHO BHIOMpaTh Hamboiee 3(deKkTUBHBIE CHOCOOBI
peleHus yueOHbIX U M03HABATEIbHBIX 33/a4;
2) yMEHHUE OCYLIECTBIISATh KOHTPOJIb IO PE3yJIbTAaTy M IO CHOCOOY NEWCTBHS Ha YPOBHE NPOW3BOJIBHOIO BHUMAaHHS W BHOCHUTH HEOOXOIUMBIE
KOPPEKTHUBBI;
3) yMeHHUe aJeKBaTHO OIIEHUBATh NMPABWILHOCTh WM OMIMOOYHOCTH BBHITOJHEHUS Y4eOHOW 3amau, e€ OOBbEKTUBHYIO TPYIHOCTh U COOCTBEHHBIC
BO3MOKHOCTH €€ pELLIEHNUs,
4) 0co3HAHHOE BIIAJEHUE JOTMUYCCKUMH JCHCTBUAMH ONPEACICHHUS TOHATHIA, 00O0OIINEHHUS, YCTAaHOBJACHHS aHAJIOTHH, KIacCH(PHUKAIMK Ha OCHOBE
CaMOCTOSITEITLHOTO BRIOOpA OCHOBAHHI W KPUTEPHEB, YCTAHOBJICHUE POJIOBHIIOBBIX CBS3EH;
5) yMeHHe ycTaHABIMBATh NPUYMHHO-CIICJCTBEHHbIC CBS3U, CTPOUTD JIOTHYECKOE PAcCyXICHUE, YMO3aKIIOYeHHE (MHIYKTHBHOE, ISIyKTHBHOE M IO
AQHAJIOTUH) ¥ BHIBOJIBI;
6) yMeHHe co3/1aBaTh, NPHMEHATh M MPEOOPa3OBBIBATH 3HAKOBO-CUMBOJIMUECKHE CPEICTBA, MOJIEIM W CXEMBbI JUISl pEIICHUs Y4eOHBIX U
MI03HABATENbHBIX 337124,



7) yMeHHUE OpraHU30BbIBaTh y4eOHOE COTPYAHUYECTBO M COBMECTHYIO JESTEIBHOCTh C YUUTEIEM H CBEPCTHUKAMHU: ONPEICIATh 1M, pacipeeisTh
(YHKIMHU U POJIM YYaCTHHKOB, 00IIHE CIIOCOOBI padOThl; YMEHHs paboTaTh B IPYyIIE: HAXOJUTH 00Iee pellieHre U pa3periath KOHGIUKTBI HA OCHOBE
COTJIACOBAHUS MO3UIUH 1 y4éTa MHTEPECOB; CIyIIATh NapTHEPA; (OPMYITHPOBATH, APTYMEHTUPOBATH U OTCTAMBATh CBOE MHEHUE;

8) dopmupoBanne u pasBuTHEe Y4eOHOHl M OOIIENOIH30BATENBCKON KOMIIETCHTHOCTH B OOJACTH HCIOIb30BaHUS HH(POPMALMOHHO-KOMMY-
HUKamoHHBIX TexHoJoruk (MKT-komneTreHTHOCTH);

9) nepBOHaYaJIbHBIC MPEACTABICHHUS 00 UACAX ¥ O METOJaX MATEMATHKH KaK 00 YHHBEPCAIbHOM S3bIKE HAYKU M TEXHUKH, O CPEICTBE MOJICIUPOB aHHS
SIBJICHUH U IPOLIECCOB;

10)ymeHue BUIETh MAaTEMAaTHYECKYIO 33/1a4y B KOHTEKCTE POOJIEMHOI CUTYyalluu B PYrUX JUCIMIUIMHAX, B OKPYXKAIOIICH JKU3HH;

11)ymeHre HaXOJUTh B Pa3IMYHBIX MCTOYHUKAX HH(OPMAIMIO, HCOOXOMUMYIO U PELICHHUS MaTeMaTHYeCKHX IpOOJeM, U HPEICTaBIsATh ¢€ B
MOHATHOMN (hopMe; IPUHUMATh PELLICHUE B YCIOBUAX HEMOIHON U N30BITOYHOM, TOUHON M BEPOATHOCTHOM MH(OpMauuy;

12)ymeHne NOHMMATh W KCHOJNB30BaTh MATEMAaTHUECKUE CPEICTBA HATSIMHOCTH (PHCYHKH, YEPTeXKH, CXEMbl WM Jp.) sl HJUTIOCTPALHH,
MHTEpIpeTalty, apryMeHTaluH;

13)ymeHue BBIIBUTaTh TUIIOTE3bI IIPU PEIICHUN YISOHBIX 3a/1a4 ¥ IOHUMATh HEOOXOIMMOCTb UX IPOBEPKH;

14)ymeHue NpUMEHSITh UHIIYKTUBHBIC U JICAYKTHBHBIC CIIOCOOBI PACCYKICHUH, BUICTh Pa3IUUHbIC CTPATCTHH PEIICHHS 337134,

15)noHUMATh CYIIHOCTH AITOPUTMUYECKHUX MPEANHCAHUI U YMEHUE JEHCTBOBATh B COOTBETCTBUH C MPEIIOKEHHBIM AIITOPUTMOM;

16)ymeHne caMOCTOSATENILHO CTABUT 1IEJIH, BHIOUPATh U CO3/1aBaTh aJITOPUTMBI JIJIsl PELICHHUS YUCOHBIX MaTEMaTHYECKUX POOIIeM;

10) ymeHuMe MIIaHUPOBATH M OCYILIECTBIIATH JISSITEIbHOCTD, HAPABJICHHYIO HAa PELICHUE 33]1a4 UCCIIEIOBATEILCKOIO XapaKTepa,

npeaMeTHbIe:

1) ymenue paboTaTh C r€éOMETPUYECKHM TEKCTOM (aHAJIM3UpOBaTh, W3BJIEKaTh HEOOXOAMMYIO HMH(OpMaIMIO), TOUHO U TPAaMOTHO BbIpaXKaThb CBOM
MBICIIM B YCTHOM M NMUCHbMEHHOW pedM, MPUMEHSS MaTeMAaTUYECKYI0 TEPMHUHOJIOTHIO M CUMBOJIMKY, UCTIOJIb30BaTh Pa3jIMYHbIE S3bIKM MaTEMAaTHUKH,
MPOBOJIUTH KJIacCU(UKALIMK, TOTHYECKUE 0O0CHOBAHMS, JJOKA3aTeIbCTBA MATEMAaTUYECKUX YTBEPKICHUIH;

2) oBnajJieHHe 0a30BBIM MOHATHIHBIM aNapaToM IO OCHOBHBIM pa3jeliaM COJCPIKAHUs; MPeCTaBIeHHe 00 OCHOBHBIX M3Y4aeMbIX MOHATHSIX (YUCIIO,
reoMeTpuyeckas (purypa) Kak BaXKHEHIINX MaTeMaTHYECKUX MOJIENSX, TO3BOJISAIONINX ONUCHIBATh U U3y4aTh peajbHble IPOLECCH U SIBICHNUS;

3) oBnaJieHNE HABBIKAMHU YCTHBIX, MTUCbMEHHBIX, HHCTPYMEHTAJIBHBIX BHIYHCICHH;

4) oBNaJicHHE reOMETPUICCKUM S3bIKOM, YMEHHUE HCIOJIb30BaTh €ro Ui ONMUCAHUS MPEJAMETOB OKPYXKAIOUIET0 MHUPA, Pa3BUTHE MPOCTPAHCTBEHHBIX
MIpe/ICTaBICHUH U N300pa3UTEIbHBIX YMEHH, MPHOOPETEHNE HABBIKOB T€OMETPUUYECKUX ITOCTPOCHHIA;

5) ycBOEHHE CHCTEMATHYECKUX 3HAHHWU O TUIOCKMX (PUTypax W MX CBOMCTBaX, a TaK)Ke HA HATJISITHOM YPOBHE — O MPOCTEHIINX MPOCTPAHCTBEHHBIX
Tenax, yMEHUE MPUMEHSATh CUCTEMATUYECKUE 3HAHUS O HUX ISl PELIeHHs] TEOMETPUUECKUX U MPAKTUYECKUX 3a/1a4;

6) yMeHHe H3MEpATh [UIMHBI OTPE3KOB, BEJIHYUHBI YIJIOB, HCIOJIb30BaTh (OPMYJIBI JJIsl HAXOXKJACHHS TEPHUMETPOB, IUIOMIAAed W O00BEMOB
reOMEeTPUYECKUX QUTYp;

7) yMeHHEe IPUMEHSTh TOTyYeHHBIC 3HAHHS, PE3YJIbTAaThl, METOJIBI [UIS PELICHHUS 33/1a4 MPAKTUYECKOT0 XapaKTepa U 3a7ad U3 CMEXKHBIX JUCIHIUIAH C
UCTOJIb30BAHUEM ITPH HEOOXOAUMOCTH CIIPABOYHBIX MAaTEPHATIOB, KaIbKYISATOPA, KOMIIBIOTEPA.

5. Coaep:xanue y4eOHOI0 Kypca

7 kaacc



1. HayanbHble reomeTpuyeckue cBegenus 11 u

Hauansubie nonsTus muanumetpuu. I eomerpuueckue purypsl. [Tonstue o paBenctse ¢puryp. Orpe3ok. PaBeHcTBO 0Tpe3koB. [{nnHa oTpeska u
ee cBoiicTBa. Yroi. PaBeHcTBO yriioB. Bennunna yria u ee cBoiicTBa. CMEKHbIC U BEPTUKAJIbHBIC YIJIbI U UX CBOMCTBA. [lepnieHIUKyIIsIpHbIE TPSMBIE.

Ocnoénas yenb — CUCTEMaTU3UPOBATh 3HAHUSA yYalIuXcs 00 OCHOBHBIX CBOMCTBAaX MPOCTEHIINX T€OMETPUUYECKUX (PUTYpP, BBECTH MOHSATHE
paBeHcTBa QUryp.

OcHOBHOE BHUMaHKE B Y4eOHOM MaTepHaje 3TON TeMbl YAEIsSeTCS IBYM acleKTaM: IOHATHIO paBEHCTBA T€OMETPUUYECKUX (QUTYP (OTPE3KOB U
YIJIOB) U CBOMCTBAM M3MEPEHUS OTPE3KOB U YIJIOB, UYTO HAXOJAUT CBOE OTPAXKEHUE B 33JAHHON CUCTEME YIIPAKHEHUM.

W3ydeHne JaHHON TeMbI JODKHO TAK)KE PeIlaTh 3a7ady BBEACHHUS TEPMUHOJIOTHH, PA3BUTHS HABBIKOB N300paKCHUS DTAHUMETPUICCKIX
buryp 1 NpoCcTEHIINX TeOMETPUIECKIX KOH(UTYpAIIHii, CBI3aHHBIX C YCIOBUSAMU pellaeMbIX 3a/1a4. PemeHue 3a1ay 1aHHON TEMBI CIIeTyeT
MCIOJIb30BAaTh AJIs MOCTENIEHHOTO (POPMHUPOBAHUS Y YUAIIMXCS HABBIKOB IPUMEHEHHSI CBOMCTB T€OMETPUYECKUX (PUTYP KaK OMOPHI IIPH PEIICHUN
3a/1a4, IepBOHAYAIILHO MPOTOBapHBasl UX B XOE PEIICHUs YCTHBIX 3a/1ad.

C — 1. «CmedicHvle u 6epmuKaibHble Y2bl U UX CBOUCMEA)

Koumponvnas paboma «Hauanvhvie 2eomempuieckue cedeHus»

2. Tpeyroabuuku 17 4.

Tpeyronbuuk. [IpuzHaku paBeHCTBa TPEYrodbHUKOB. [leprieniukynsp kK npsMoil. MenuaHbl, OMCCEKTPUCHI U BHICOTHI TPEYTOJIbHUKA.
PaBHOOEIpeHHBIN TPEYTOJBLHUK U €ro cBOicTBa. OCHOBHBIE 33/Ja4l HA TOCTPOCHHUE C TIOMOIIBIO IUPKYIIS U IMHEHKH.

Ocnoenas yenb — chopMUPOBATH YMEHUE JTI0KA3bIBATh PABEHCTBO JIaHHBIX TPEYTOJIbHUKOB, OMUPAsCh HA H3y4YEeHHBIC TPU3HAKHU; OTPAOOTaTh
HaBBIKM PELIEHUS MPOCTEUIINX 3a/1a4 Ha OCTPOCHHE C MTOMOIIBIO HUPKYJIS ¥ IMHEUKH.

[Tpu u3ydeHuH TeMBbI cIeayeT OCHOBHOE BHUMAaHUE YAEINUTh (POPMUPOBAHMIO Y yUAIIUXCSl YMEHUS JOKa3bIBaTh paBEHCTBO TPEYrOJbHUKOB, T. €.
BBIJIEJISITh PABEHCTBO TPEX COOTBETCTBYIOIIMX AJIEMEHTOB JIAaHHBIX TPEYTOJIbHUKOB U J€JIaTh CChUIKU Ha W3y4YeHHbIE Npu3Haku. Ha HauanbHOM 3Tamne
M3Y4EHHUsI TEMBI N10JIE3HO OOJIbIlIe BHUMAHUS YIENSITh UCIIOIb30BAHUIO CPEICTB HAIJIAJHOCTH, PELLIEHHUIO 33/1a4 [0 TOTOBBIM YepTEkKaM.

C — 2. «Illpusnaxu pasencmea mpey2o1bHUKO8»

Konumponvnasa paboma « TpeyeonvHuxuy
3. [lapannenbHbie npsiMble 13

[Ipu3Haky napajiieIbHOCTU NPSAMBIX. AKCHOMA NapaJlyIebHbIX TPsMbIX. CBOMCTBA MapayieIbHbIX MPSIMBIX.

OcHosHas yenb — NaTh CUCTEMATUYECKUE CBEJICHUS O TAPAILIEIbHOCTH MPSMBIX; BBECTU aKCUOMY MapaJIeIbHBIX MPSMBbIX.

3HaHMs PU3HAKOB MAPAUIETFHOCTH MPSIMBIX, CBOMCTB YTJIOB MPH MapaIeNbHBIX TPSIMBIX U CEKYIIeH HAXOAT MHUPOKOe MPUMEHEHHUE B TajbHEHIIIeM
Kypce reOMEeTpHUH MPU U3YyUEHUH YEThIPEX YT OJIbHUKOB, [T0100MsI TPEYTOJIbHUKOB, a TaKXKe B Kypce ctepeomerpuu. OTcrosa cieayer
HEO0OXOIMMOCTh yJIEUTh 3HAUUTEIbHOE BHUMaHHE (POPMUPOBAHUIO YMEHUI JOKA3bIBATh MMAPAIJICIbHOCTH MPSMBIX C HCIIOIh30BAHUEM
COOTBETCTBYIOIIUX NMPU3HAKOB, HAXOAUTh PaBHbIE YTJIbI IPH MapaJJICNIbHBIX MPSIMBIX U CEKYIIEH.

C - 3. «llpusnaxu napannenvbHbiX NPAMbIX»

Koumponwvnasa paboma «llapannenvuvie npamuley
4. CooTHOLIIEHHSI Me KAy CTOPOHAMM M YIJIaMH TpeyrojbHukKa 18 4.



Cymma yriioB TpeyroyibHuka. COOTHOIIEHUS MEXIY CTOPOHAMU U yIJIaMu TpeyroiabHuka. HepaBeHcTBO TpeyrosbHuka. HekoTopsie cBoiicTBa
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [Ipru3HaKky paBeHCTBA MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB. PaccTosiHie OT TOUkH 10 npsMoil. PaccTosiHre Mexay
napajuieNbHBIMU MPSMBIMU. 33]1a41 Ha IOCTPOCHUE.

OcHo6nas yenb — paclIUPUTh 3HAHUS YUAIIUXCs O TPEYroJIbHUKAX.

B nanHoli Teme paccmaTpuBaeTcs 0JlHa U3 BaXXHEHIIIUX TEOPEM Kypca — TeopeMa O CyMMe YIJIOB TPEyrojibHHUKa, B KOTOPOil BiepBble (POopMyIupyeTcs
HeoueBUIHBIN (hakT. Teopema Mo3BOJISET MOTYIHTh BOKHBIC CICICTBUS — CBOHCTBO BHEITHETO YTJIa TPEYTOJIbHUKA, HEKOTOPHIE CBOMCTBA M MPU3HAKH
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB.

[Tpu BBeIeHNUY TIOHSTHS PACCTOSHUS MEXTY MMapaIICIIBHBIMU MPSMBIMH Y YIaIIUXcsi GOPMUPYETCS MPEACTABICHUE O MAPATIIEIBHBIX MPSMBIX
KaK paBHOOTCTOSIIUX JAPYT OT Jipyra (TOYKa, IBUKYIIASICS 10 OJHOM M3 MapaJlyIeIbHBIX MPSMBIX, BCE BPEMs HaAXOIUTCS HA OJTHOM U TOM K€
pPaccTOSHUU OT APYroil mpsiMoil), 4To OyAeT UCIOIB30BaThCS B AaIbHEHIIEM Kypce TeOMETPHH U MIPH U3YyUEHUH CTEPEOMETPUH.

[Tpu pemienuu 3agau Ha moctpoenue B VII kmacce pekoMeHIyeTCsl OrpaHUYUBATHCS TOIBKO BBITOIHEHUEM MTOCTPOSHUSI HCKOMOM (DUTYpPBI
LHUPKYJEM U JTUHEIKOI. B 0TAeTbHBIX Cllydasx MOYKHO IPOBOJUTH YCTHO aHAIM3 M I0KA3aTENbCTBO, a SJIEMEHTHI HCCIIEI0BAHUS MOTYT
MPUCYTCTBOBATH JIMIIIb TOTJA, KOT/Ia ’TO OTOBOPEHO YCIOBUEM 3aauu.

C — 4. «Coomnoutenusi mexcoy CMmopOHAMU YeaMu mpey2oibHUKA»

C- 5. «llpuznaxu npsamoy201bHbIX MPey20abHUKOBY

Koumponvnasa paboma « CoomnowieHus mexncoy CmopoHamu u y2namu mpeyoabHuKa»

Koumponvnasa paboma «llpsimoyeonvusie mpeyeonvhuxu. Ilocmpoenue mpeyeonoHuka no mpem 31eMeHmam»

5. IloBTopenne. 9 4.

CucremaTu3aiiys U 0000IIeHHE MTOJTYYeHHBIX 3HaHUH 3a Kypc TeoMeTpuHr 7 Kiiacca, pelieHne 3a/1a4 1Mo BCEM TeMaM, TIPUMEHEHNE N3YUEeHHBIX

CBOMCTB B KOMILJIEKCE MPU PELICHUH 3a/1a4.

8 kiacce
1. YeTbIpexyroabHUKH

Meuoroyroabhuku. [TapamienorpamMm u tparnerws. [IpsMOyroibHUK, poMO, KBaapaT.

OcHognas yenv: pa3BUTh yMEHHUE 00YJaIOIINXCS MPUMEHSTh U3Y4E€HHBIE TEOPEMBI IIPH PEIICHUN T€OMETPUUYECKUX 3a/1a4.
C-1. «Ilapannenozcpamm, npamoy2oabHuK, Keaopam, mpaneyusy

Konumponvnasa paboma « Yemuipexyzonvrnuxuy

2. Mnomanp

[Tnomaae MHOTOyTONBHUKA. [101IIa 16 TapaieorpaMmma, TpeyrojabHuKa 1 Tpaneiun. Teopema [Tudaropa

OcHosHas yenv: pa3BUTh yMEHUE 00YJaIONINXCs PUMEHATh HAXOXKJICHUE TUIOMAN TEOMETPUIECKON (PUTypHI IPU PEIICHUH T€OMETPUIECCKUX
3ajau.

C - 2. «Ilnowaow napannenrocpamma, mpeyeoibHUKA U mpaneyuuy

C - 3. « Teopema IMugpacopay

Koumponvnas paboma «Ilnowaowvy



3. [lonoOHBIE TPEYTOJbHUKH

Omnpenenenue mMog00HBIX TPEYroabHUKOB. [Ipru3Haku mogo6us TpeyroabHUKOB. [IpuMeHeHne monodus K 10Ka3aTeabCTBY TEOPEM U PEIICHHUIO
3ana4. COOTHOUICHHS MEXKIY CTOPOHAMHU U YIJIAMHU MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

OcHonas yenvb: pacCMOTPETh MOHATHS MPU3HAKY OO0 TPEYTrOJbHUKOB U (DOPMYIIBI 111 X BBIYUCIICHUS; Pa3BUTh YMEHUE 00YUarOINXCs
MPUMEHSITH OA00HE K JI0Ka3aTeIbCTBY TEOPEM U PEIICHUIO 3a/1a4.

C — 4. «llpumenenue no0obusi kK 00KA3amMenbCmey meopem U peueHuro 3a0ayy

C - 5. «Coomnoutenus mexncoy cmopoHamMu U Yeiamu npamoy20ibH020 MpeyeoibHUKA»

Koumponvuasa paboma «I1o006Hble mpey2onibHuKu»
4.OKpyKHOCTD

KacarenbHas k okpykHOCTH. L[eHTpanbHbIe U BIUCaHHbBIE YTIIBI. UeThIpe 3amMeuaTelbHble TOUKH TPEYroibHUKA. BrircanHas u onucanHas
OKPY>KHOCTH
OcHognas yens.: TO3HAKOMUTH O0YUYAIOUINXCS C TOHATHEM JABM)KEHUS U €r0 CBOWCTBAMHU, C OCHOBHBIMU BUJIAMH JIBUYKEHUI, CO B3AUMOOTHOILICHUSIMH .

C — 6. «lJenmpanvuvie u 6nucanmHvie y2uoly

Konmponvnas paboma « OkpysicHocmo»
5.BekTopbl.

[TonsiTue BekTopa. PaBeHcTBO BeKTOpOB. OTKIIaIbIBAHNE BEKTOPA OT 33JaHHOI Touku. CyMMa JIByX BEKTOPOB. 3aKOHBI ClIOKeHUs. ClloKeHHe
HECKOJIBKUX BEKTOPOB. Pa3HOCTH BEKTOPOB. Y MHOKEHHE BEKTOPA HA YHCIIO.

OcHognas yens: HAYYUTh 00YUaAIOIIUXCS BBIMIOJIHATD JSHCTBHS HaJl BEKTOpAaMHU KaK HaIllPaBICHHBIMHU OTPE3KaMH, YTO BaXKHO ISl IPUMEHEHUS
BEKTOPOB B (pH3HMKeE; TO3HAKOMHTD C UCTIOIB30BAHUEM BEKTOPOB M METO/1a KOOPAUHAT MPH PEIICHUN T€OMETPUUYECKUX 3a/1a4.

C — 7. «CrooiceHue HecKONbKUX 86eKMOpo8. Paznocms 6exkmoposy

Koumponvnas paboma « Bekmopuly

5. [loBTOpEHue.
ens: [ToBTOpeHME, 0000IIIEHNE U CHCTEMATH3AIlNs 3HAHW, YMEHUN U HaBBIKOB 3a KypC T€OMETPHUH § Kiiacca.

9 kJaacc

1.BekTopsl. MeTon koopauHaT

[Tonsitue BekTopa. PaBeHCTBO BEKTOpOB. OTKIIaIbIBAHUE BEKTOpA OT 3aAaHHOM Toukd. CyMMa JIBYX BEKTOPOB. 3aKOHBI ciioxkeHus1. CloxxeHne
HECKOJIbKMX BEKTOPOB. Pa3HOCTh BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha YKucio. [[puMeHeHne BEKTOPOB K PElICHUIO 3a/1a4. PaznoxkeHne BeKTopa 1o ABym
HeKoJUTMHeapHbIM BekTopaM. Koopaunarsl Bektopa. [Ipocreiinme 3agaun B KoopiMHAaTaX. Y paBHEHUE OKPY>KHOCTH U TIPSIMOM.

OcHosHas yenb: HAYYUTh 00YYAIONINXCS BBITIOJHATH IEHCTBHS HAa/l BEKTOPAMH KaK HAMPABICHHBIMU OTPE3KaMH, YTO BXKHO JJISI IPUMEHECHHUSI
BEKTOPOB B (pM3MKE; TO3HAKOMHUTD C MCITOJIb30BAHUEM BEKTOPOB M METOa KOOPAMHAT MPH PEIICHUH T€OMETPUICCKUX 3a]1a4.

C — 1. «Cnoorcenue nHeckonokux eekmopos. Paznocms 6exkmoposy

C - 2. «Illpocmetiwue 3a0auu 6 KOOpouHamax



Koumponvnas paboma « Memoo koopounamy
2. CooTHOIIEHHE MEKIY CTOPOHAMM U YIJIaMHU TPeyroJibHUKA.

Cunyc, KocuHyc U TaHreHc yria. @opmyia A BEIYKMCICHUS] KOOPAWHATHI TOUKH. Teopema o TUIoIIaau TpeyrojibHrKa. Teopema CUHYCOB.
Teopema kocunycoB. CkalisipHOE IPOU3BEIEHUE BEKTOPOB.

Ocnoenas yenv: pa3BUTh yMEHHUE 00YYaIOIIKUXCS IPUMEHSATh TPUTOHOMETPUYECKHIT anmapar Mpu pelieHnd FreOMeTPUUECKUX 3a/1a4.

C — 3. «Cunyc, KOCUHYC U MAH2EHC Yenax»

C — 4. «Teopema cunycos. Teopema KOCUHYCO8»

Koumponvnasa paboma « Coomnouenue mencoy cmopoHamu mpey201bHUKA»
3. ITuHA OKPYKHOCTH M IJIOIIAIb KPyra

[TpaBuiibHBIE MHOTOYTOJILHUKH. HaxoxaeHne CTOPOH MPaBIIIBHOTO MHOTOYTOJIbHUKA Yepe3 pagruyChl OMUCAHHOW U BIIMCAHHOW OKPYKHOCTEH.
JlivHa OKPY>KHOCTH U IIJIOUIA/Ib KpyTa.

Ocnognas yens: paclIupUTh 3HAHHE 00YYAIOIINXCS O MHOTOYTOJIbHUKAX; PACCMOTPETh MOHSATHUS ATUHBI OKPY>KHOCTH | ILJIOLIAJAN Kpyra u
(GbOpMyIIbI [IJ1s1 X BBIUMCICHHUSL.

C - 5. «Haxoorcoenue cmopon npasuibHo20 MHO20Y20JbHUKA Yepe3 paouycbl ONUCAHHOU U 6NUCAHHOU OKPYHCHOCMEL

C — 6. «/[nuna okpyscnocmu u niowads Kpyea»

Koumponvnas paboma «/{nuna okpyscnocmu. Ilnowaos kpyea»

4. IBusKeHne

OTto0pakenue minockoctu Ha cebs. [Tonstue nemxenus. OceBas u eHTpanbHas cuMMeTpud. [lapamnensHsiii nepeHoc. [losopot. Hanoxenus u
JBUKEHUS.

OcHognas yens. TTOZHAKOMUTH O0YUAIONINXCS C TIOHATHEM JABM)KEHUS U €r0 CBOWCTBaMH, C OCHOBHBIMHU BUIaMH JIBHKEHUI, CO B3aUMOOTHOIICHUSIMU
HAJIOKEHUM U IBUKEHUIA.

C— 7. «Ocesas u yeumpanvnas cummempuu. Ilapannenvnwiti nepernoc. [losopom. Hanoowcenus u 0susrcenusn»

Konmponvnas paboma «/{eudsxcenuer

5. HayanbHbIe CBeICHUS U3 CTEPEOMETPHHU

[Ipenmer crepeomerpun. ['eoMmeTprueckre Tesa ¥ HTOBEPXHOCTH. MHOTOrpaHHUKU: TpU3Ma, Napajiiesienunesa, nupamMuia, GopMysbl 11 BbIUKUCIEHUS
ux 00beMoB. Tena v MOBEPXHOCTH BpalIeHUS: IWIHH]P, KOHYC, chepa, map, GopMyIIbl IS BRIYUCICHUS UX MJIOMAICH MOBEPXHOCTEH U 00HEMOB.
OcnosHas yenv: 0amv nepeoHAuAIbHble C8e0CHUs O MeNax 8 NPOCMPAHCHIEe.

6. O0 akcuomax reoMeTpuu

7. IloBTopenue. Pemenue 3agau

ens: [ToBTOpeHME, 00001IIEHNE U CUCTEMATH3AIlNsl 3HAHWA, YMEHUH U HABBIKOB 3a KypC T€OMETpUHU 9 Kjacca.

6. Onucanue yueOHO-MeTOAMYECKOT0 U MAaTePHAJILHO-TEXHHYECKOIro o0ecnevyeHusi 00pa3oBaTeIbHOIO Mpoiecca

6.1. YueOHO-MeTOAHMYECKOE 00eceueHne



N UTAWNE

N N

Hanuuue 3JIEKTPOHHOTO
Haspanue ABTOpBI Knaccer P
MIPUIIOKEHUS

I. Yyeouuxkun

JI.C. ATtanacsH, B.®.
I'eomeTpus 7- 9 knacc, M: [IpocBemienue byry3zoB, C.b. Kanomies, 7 Ha
O.I'. Ilo3naax, U.N.YOauna

Il. YueOHO-MeTOAMYECKHE TOCOOUS

((I[I/I,I[aKTI/I‘IeCKI/Ie Mare€puajbl II0 I'€COMETPUU 7 3us BF’ MeI/mep B.M.

-
kiaccey .—M.: IIpocsenienue,2008 r. fla
«TexHonorunueckue kapTel K ypoky. ['eomerpus 7
kinacc. K yueOnuky JI.C. Aranacsna, B.®. | I'.lO. Kotyn 7 Ha
byrycoBa,». Bonrorpan: Yuurens, 2015r
[Toypounoe mianupoBanue no reomerpuun 7 | T.A. AdanaceeBa, JLA.

7 Ha
kiacc, Bonrorpaa: Yuurens, 2014r Tomunuaa
«/IunakTnyeckue Marepuaibl MO TEOMETPUM & 3u B.I', Meiinep B.M. 3 T
kiace» —M.: Ilpocsenienne, 2010r.
«IunngakTudeckre marepuanbl Mo reomerpuu 9 3ue b.I', Meiinep B.M. 9 T

kiace» .—M.: [Ipocsemenue, 2010 r.

6.2.1. OcHOBHBIE JIEKTPOHHBbIE 00pa3oBaTeIbHbIe pecypchl, IPUMeHsieMble B U3yUYeHHUH MpeAMeTa IJIsl yYuTesst

. www. edu - "Poccuiickoe oOpazoBanue" denepanbHbIid TOpTAL.

. www.school.edu - "Poccuiickuii 001eoopa3zoBarebHbIi moprar'.

. www.school-collection.edu.ru/ Equnas xoyutekius udpoBbsIX 00pa3oBaTeIbHBIX PECYPCOB
www.mathvaz.ru - docbe IKOJIBHOTO YUUTENIS MATEMATHKU

WwWW.it-n.ru"Cetb TBOpUeCcKUX yuuTeaei" JlokyMeHTanus, paboure MaTepHabl sl YIUTEISI MAaTCMAaTUKU
. www .festival.1september.ru ®dectuBanb negarormueckux uaein «OTKPHITHIH YPOK)»

. Konnekuust mpe3enTanuii K ypoky

6.2.2. llu¢posbie oopazoBaTebHbie pecypebl (LIOP) njisi BHeypOUHOH U MPOEKTHOM 1eITeJILHOCTH 00y4aI0IIUXCS
. http://www/rusolymp.ru — Marepret — mopran Becepoccuitckoit oMMITHaIbI ITKOJILHUKOB
. http:/zadachi.mccme.ru — 3apaun: nHGOpPMALIMOHHO-TIONCKOBAsI CUCTEMA 33/1a4 [0 MaTeMaTHUKe
www.mccme.ru/free-books - Matepuais! (TIOJTHBIC TEKCTBI) CBOOOIHO PacpOCTPAHIEMBIX KHHT 110 MATEMAaTHKE
. http://zaba.ru — OnumnuagHbIe 3a1a4K 10 MaTEMaTUKe: 0a3a JaHHBIX



http://infourok.ru/go.html?href=http%3A%2F%2Fnsportal.ru%2Fshkola%2Falgebra%2Flibrary%2Frabochaya-programma-po-matematike-5-klass-3
http://infourok.ru/go.html?href=http%3A%2F%2Fnsportal.ru%2Fshkola%2Falgebra%2Flibrary%2Frabochaya-programma-po-matematike-5-klass-3
http://infourok.ru/go.html?href=http%3A%2F%2Fnsportal.ru%2Fshkola%2Falgebra%2Flibrary%2Frabochaya-programma-po-matematike-5-klass-3
http://infourok.ru/go.html?href=http%3A%2F%2Fwww.it-n.ru%2F
http://infourok.ru/go.html?href=http%3A%2F%2Ffestival.1september.ru%2F
http://www.mccme.ru/free-books
http://zaba.ru/

5. http://math.ournet.md/index.htm -BuptyasnbHas mkona OHOTO MaTeMaTHKa

6. http://www.etudes,ru — DTro1b1, BEITIOJIHEHHBIE C UCTIOJIb30BAHUEM COBPEMEHHOM KOMITbIOTepHOI 3/ — rpaduku, yBlieKkaTenbHO U HHTEPECHO
pAaccKa3bIBAIOIIUE O MATEMATHKE U €€ TPHII0KEHUIX

7. http://mega.km.ru — Merasuuukioneaus Kupumia u Medoaus

8. http://www.bymath.net — Bcst anemenTapHas MmareMaTHKa

6.2.3. TexHu4eckne cpeacTBa 00y4eHUs

1. MynbTEMEIMITHBIN KOMIIBIOTED — 1
2. MyJIbTUMEIUAnpoeKTop -1
3. MHTEepaKTHBHAas JOCKa -1

6.2.4.YuyebHO-paKkTHYECKOE 000PY/I0BAHHE

1. KOMIUIEKT 4epTEKHBIX HHCTPYMEHTOB -1
2. KOMIUJICKTHI TNTAHUMETPUIECKUX M CTEPEOMETPUYECKHX TeJ (IeMOHCTPAIMOHHBIX M Pa3aaTouHbIX) -1

7. [lnanupyemble pe3yabTaThl H3YyUEeHUs] YUeOHOr0 Kypca

IIpenmerHbie pe3yJbTaThl 00y4YeHHS.

Pe3ynbrarhl 00yueHus MpeACTaBiICHbl K YPOBHIO MOJATOTOBKH U 33/1al0T CHCTEMY MTOTOBBIX PE3yJbTaTOB OOYYEHHS, KOTOPBIX JTOKHBI
JOCTUTAaTh BCE Y4Yalludecs, OKAaHYMBAIOIIME OCHOBHYIO MIKONY, M JIOCTH)KEHHE KOTOPBIX SIBISIETCS O0S3aTeIbHBIM YCIOBHUEM MOJOKUTEIHHOU
aTTecTallid YYEHUKAa 3a KypC OCHOBHOHM MIKOJIBL. OTH TpeOOBAaHUSI CTPYKTYPHUPOBAHBI MO TPEM KOMIIOHEHTAM: «3HAMb/NOHUMAMbY, «YMemby,

«UCNOJIb306AMb npuo6pemeHHble SHAHUA U YMEHU 6 npaxmu%cxoﬁ 0esImeIbHOCU U NOBCEOHEBHOU HCUSHULY.

I/ISY‘IGHI/IG MaT€MaTUKH B OCHOBHOM IIKOJIE JaeT BO3MOKHOCTh O6y‘IaIOIJ_II/IMC$I AOCTHUYD CICAYIOIIUX PE3YIbTATOB PA3BUTHS:

1) 6 ruunHocmHoM HanpasneHuu:

. YMEHHE SCHO, TOYHO, IPAMOTHO M3JIaraTh CBOM MBICJIM B YCTHON U MHUCbMEHHOM peyH, TOHUMATh CMBICI IIOCTABJICHHON 3a]auH,
BBICTPauBaTh apryMEHTALMIO, IPUBOJUTH IPUMEPHI U KOHTPIPUMEDHI;

. KPUTUYHOCTH MBIIUIEHUS, YMEHHE PACO3HABATh JIOTHYECKU HEKOPPEKTHBIE BBICKA3bIBAaHUS, OTIMYATh THIIOTE3Y OT (aKTa;

. IpeJCTaBIeHNE O MAaTeMaTHYECKOM Hayke Kak cdepe ueloBEeYeCKOH IeATeIbHOCTH, 00 dTamnax ee pa3BUTHA, O €€ 3HAUUMOCTH
JUIS pa3BUTHS LUBUIN3ALUY;

o KpEaTUBHOCTb MBIIIJICHHSI, MHUIIUATHBA, HAXOJYMBOCTh, AKTUBHOCTDb IIPU PEILIEHUN MAaTEMATUYECKUX 3a/1a4;

. yYMEHHUE KOHTPOJIMPOBATh NMPOLIECC U PE3yNIbTaT YUeOHON MaTeMaTHu4ecKol e TeIbHOCTH;

o CHOCOOHOCTH K 3MOIIMOHATILHOMY BOCTIPHATHIO MaTeMAaTHYECKUX 00BEKTOB, 3a/1a4, PEIICHUH, pacCyKICHU;

2) B MemanpeomMemHoM HAnpaeieHun:

° NEPBOHAYAJIBHBIC TPCACTABJICHUA 00 HACAX U O MCTOJaX MATCMATUKU KAaK YHUBCPCAJIIbHOM A3BIKC HAYKU W TCXHHUKHU, CPCACTBEC

MOJEIINPOBAHUS ABJICHUN U IIPOLIECCOB;


http://math.ournet.md/index.htm
http://www.etudes,ru/
http://mega.km.ru/
http://www.bymath.net/

. YMEHHUE BHJIETh MaTEMAaTUYECKYIO 337a4y B KOHTEKCTE MPOOJIEMHOM CUTYAIH B JPYTUX AUCUUIUINHAX, B OKPYXKAIOWIECH KU3HU;

. YMEHUE HaXOJUTh B PA3IMYHBIX UCTOYHHUKAX MH(OPMAIIHIO, HEOOXOAUMYIO JUISl pEIICHHs] MaTeMaTUYECKUX MPoOIeM, peIcTaB-
JSITH €€ B MOHATHOM (hopMe, MPUHUMATh PEIICHHE B YCIOBUAX HEMOTHON M N30BITOYHON, TOYHOM U BEPOSITHOCTHOM MH(OpMAIINH;

o yYMEHHUE IIOHUMAaTh M MCII0JIb30BaTh MAaTeMaTUYECKHE CPEe/ICTBAa HAIJSAHOCTU (rpaMKu, AUarpamMMbl, TaOIUIbl, CXEMBI U JIp.)
JUIsL AJUTFOCTPALlUH, NHTEPIIPETALMY, apTyMEHTALUN;

. YMEHUE BBIJBUTaTh TUIIOTE3bI IPU PELUICHUN YUEOHBIX 3a/1a4, TOHUMATh HEOOXOAUMOCTh UX POBEPKH;

. yYMEHUE MPUMEHATh HHIYKTHBHBIE U ACTYKTUBHBIE CIIOCOOBI pacCyKICHUN, BUIETh Pa3IMYHbIE CTPATETUH PELICHUS 3a/1a4;

. IIOHUMAHUE CYILIHOCTH aJrOPUTMUYECKHUX IPEANMCAHUN U yYMEHHUE JACUCTBOBAaTbH B COOTBETCTBUM C IPEIJIOKEHHBIM ajro-
PUTMOM;

o YMEHHUE CaMOCTOSITEIIbHO CTaBUTh 11€JIM, BEIOUPATh U CO3aBaTh AJITOPUTMBI JUIs PELICHUs y4eOHbIX MaTeMaTUYECKUX MPOOIeM;
. YMEHHE IIJIaHUPOBATh U OCYLIECTBIIATD JACATEIbHOCTD, HAIIPABJICHHYIO Ha PELICHHUE 33/1a4 HCCIIEI0BATEIILCKOIO XapaKkTepa;

3) 6 npeomemuom HanNpasiIeHUuu.

o OBJIa/IcHUE 0A30BBIM MOHSATHIHBIM amlapaToM IO OCHOBHBIM pa3fiefiaM COJIEpKaHus, IPEICTaBICHHE 00 OCHOBHBIX M3Y4aeMbIX
MOHATHUSX (YUCII0, TeOMeTpudecKas purypa, ypaBHeHHe, (QyHKIIHS, BEPOSITHOCTh) KaK BKHEHUIIIMX MAaTEeMAaTHIYECKUX MOJIEIISX, TTO3BOJISIOLINX
ONMCBIBATH U U3Yy4aTh pealbHBIC IIPOLICCCHI U SBJICHHUS;

. yMeHue paboTaTh ¢ MaTeMAaTUYECKHM TEKCTOM (aHAIM3HPOBATh, U3BJIEKATh HEOOXOAUMYIO MH(POPMAIUIO), TPAMOTHO MPHMeE-
HATh MAaTEMAaTUYECKYI0 TEPMUHOJIOTUIO U CUMBOJIMKY, UCIIOJIb30BaTh PA3JINYHbIC S3bIKK MAaTEMaTHKHY;

o yYMEHHUE NMPOBOANTH KIacCU(UKAIIY, JOIrHYeckre 000CHOBaHMS, JOKA3aTeNbCTBA MATEMAaTUYECKUX YTBEPKACHUH;

o YMEHHUE PACMO3HABATh BHU/bl MAaTEMATUUYECKUX YTBEP)KICHUN (aKCHOMBI, ONpENEIeHUs, TEOPEMBI U JIp.), IpsSMble U 0OpaTHbIE
TEOPEMBI;

. pa3BUTHE MPEICTABICHUNA O YKCJIEe U YUCIOBBIX CUCTEMAX OT HAaTypalbHbBIX JI0 JIEUCTBUTENIBHBIX YHCEJ, OBJIAJCHUE HaBbIKAMHU

YCTHBIX, TUCbMEHHBIX, HHCTPYMEHTAJIbHBIX BBIYUCIICHUH;

o OBJIaJICHUE CHMBOJIBHBIM SI3bIKOM aireOpbl, NMpUEMaMH BBIIIOJIHEHUS TOXKIECTBEHHBIX IMPEOOpa30BaHUN pPAllMOHAIBHBIX BbI-
paXEeHUH, pellIeHUs] ypaBHEHU, CHCTEM ypaBHEHH, HEPABEHCTB U CUCTEM HEPAaBEHCTB, YMEHUE UCIIOIb30BaTh U0 KOOPAMHAT Ha IJIOCKOCTH
JUIE WHTEpHpeTalMi YpaBHEHHH, HEPaBEHCTB, CHUCTEM, YMEHHE NpPUMEHSTHh ainreOpamdeckue mnpeoOpa3oBaHuUs, ammapar ypaBHEHMHA W
HEpPaBEHCTB Ul PELICHU 3aJad U3 Pa3IMYHbIX pa3zeioB Kypca;

. OBJIaJICHUE CUCTeMON (DYHKIMOHAIBHBIX MOHSATHH, (YHKIMOHAIBHBIM S3bIKOM U CHMBOJIMKOW, YMEHHE Ha OCHOBE (hyHK-
[IMOHALHO-TPaUUECKUX MPECTABICHUH ONMMCHIBATh U AHAIU3UPOBAThH peaibHbIe 3aBUCUMOCTH;

o OBJIQJICHHE OCHOBHBIMHU CIIOCOOAMH TIPE/CTABICHUS] M aHAJIN3a CTaTUCTUYECKUX JAHHBIX; HAJMYUE MPEICTABICHUH O CTaTH-
CTUYECKUX 3aKOHOMEPHOCTSIX B peaTbHOM MHUPE M O PA3TMYHBIX CTIOCO0aX UX U3YYCHHS, O BEPOSITHOCTHBIX MOJICTISX;

. OBJIQJICHHE T€OMETPUYECKUM S3bIKOM, YMEHHE HMCIOJIb30BaTh €ro JiJIsi ONMUCAHUS MPEIMETOB OKPYXKAIOIIETO MHUpPA, Pa3BUTHE
MIPOCTPAHCTBEHHBIX MPEICTaBICHUN U N300pa3UTENbHBIX YMEHUH, MPUOOPETEHNE HABBIKOB T€OMETPUIECKIX TOCTPOCHUN;

o YCBOEHHE CHCTEMAaTHUECKHX 3HAHMU O IUIOCKHUX (UTypax M MX CBOMCTBaX, a TakKe€ Ha HArJISTHOM YPOBHE — O IPOCTEHIINX
MPOCTPAHCTBEHHBIX TEJIaX, YMEHUE MPUMEHATh CUCTEMAaTHUECKHE 3HAHUSI O HUX JJIs PEIICHUSI TeOMETPUUYECKUX U MPAKTUYECKUX 3a]1aY;

. YMEHHsSI U3MEPATh JJUHBI OTPE3KOB, BEIMYWHBI YIJIOB, MUCIOJB30BaTh (OPMYIBI Ui HAXOXKACHUS MEPUMETPOB, IUIOMIANEH H

00BEMOB reoMeTpuUIeCKuX Guryp;



YMCHUC MMPUMCHATH U3YUYCHHBIC ITOHATUSA, PE3YJIbTAThl, MCTOABI JJIs1 pCHICHUA 3a/1a4 MPAKTHYCCKOI'O XapaKTepa U 3aaa4 U3 CMCKHBIX JUCHUIIINH C

UCTIOJIb30BaHUEM ITPH HEOOXOAUMOCTH CIIPABOYHBIX MaTEPHAJIOB, KAIbKYIISATOPa, KOMIIBIOTEPA.
I'eomerpusi

Harasignasi reomerpust
BbInycKHUK HAy4YHUTCS:

pacro3HaBaTh Ha YEPTEXKaxX, PUCYHKAX, MOAETSAX U B OKPYKAIOIIEM MUPE TUIOCKUE U MPOCTPAHCTBEHHBIE T€OMETpHUYECKIE (DUTYPBI;
pacrno3HaBaTh pa3BEPTKU KyOa, IPSIMOYTOJILHOTO Hapajuiesienune/ia, NPaBUuIbHOW MUPAMU/Ibl, HUIMHIPA U KOHYCA;

. CTPOMUTH Pa3BEPTKU KyOa U MPSIMOYTOJIBHOTO NapaJuleIeUIeNa;
. OTIPEIeNIATH TI0 JIMHEHHBIM pa3MepaM pa3BEPTKH (pUTypbI TMHEHHbBIE pa3Mepbl caMoi (GUTYpPBI U HA000POT;
. BBIUUCIIATh 00BEM MPSAMOYTOJILHOTO Napaiesienunea.

I'eomeTrpuueckue purypsoi
BbInmyckHUK Hay4uTCs:

IIOJIB30BATHCA A3BIKOM T€OMETPUU JJIs OIIMCAHUS [IPEAMETOB OKPYKAIOIIEr0 MUPA U UX B3aUMHOI'O PACIIOJIOKEHUS;
pacro3HaBaTh U U300pakaTh Ha YEPTEkKaxX U PHCYHKAX TeOMETpUUYecKre (GUTYPhl U UX KOH(PHUTypaIUH;
HaXO/AWUTh 3HAYEHUS JJIMH JIMHEHHBIX 3JIEMEHTOB (UIYp M MX OTHOILICHMS, I'paaycHyr Mepy yriioB orT 0° go 180°, nmpumenss

OTIpe/ICNICHUs, CBOWCTBA M MPHU3HAKH (DUTYP U UX DJIEMEHTOB, OTHOIMICHWS (uryp (paBEeHCTBO, MOMOO0ME, CHMMETPHH, TIOBOPOT, MMApaJUICIbHBIN
MIePEHOC);

OINCpHUPOBATH C HAYAJIbHBIMU IMOHATHUAMU TPUT'OHOMCTPHUU W BBIIIOJIHATD 3JICMCHTAPHBIC OIICpAallu HaJl q)YHKHI/IHMI/I YTJIOB;

pemarh 3aJa4u Ha JI0Ka3aTelbCTBO, ONMUPAsICh HAa U3YUYEHHbIE CBOMCTBA (UIYp M OTHOUIEHMH MEXJy HUMH U NPUMEHSS U3YyUYEHHBIE
METO/BI JOKA3aTEIbCTB;

pelIaTh HECI0XKHbIE 3a7a4l Ha OCTPOEHUE, IPUMEHSISI OCHOBHBIE aJITOPUTMBI IOCTPOEHUSI C TOMOLIBIO IIUPKYJIS U TUHEHKH;
. pemare NpoCcTeMIINEe IUNTAHUMETPUYECKHE 3aJa4l B IIPOCTPAHCTBE.

H3mepenne reoMeTpu4ecKuX BeJTUYHH

BbinyckHUK Hay4dHUTCS:

UCIOJIb30BaTh CBOWCTBA M3MEpPEHMs JIMH, IUIOMIAZed W YIJIOB MpH peIIeHHM 3aJad Ha HaxXO0XJEHHE [UIMHBl OTpe3Ka, JUIMHBI
OKPY>KHOCTH, JUTMHBI AYTH OKPY>KHOCTH, TPaAyCHON MEpHI yIiia;

. BBIUUCIIATH IUIOLIA/IA TPEYTOJIbHUKOB, MPSMOYTOJIbHUKOB, MAapajieIorpaMM- MOB, Tpaneluid, KpyroB U CEKTOPOB;

. BBIYUCIIATH JUTHHY OKPYKHOCTH, JUTMHY IYTH OKPY>KHOCTH;
BBIUUCIIATE JUTMHBI JJMHEHHBIX 3JIEMEHTOB (UTYp M WX YIJIBI, UCTIONB3YS (DOPMYIBI [UIMHBI OKPYKHOCTH M JUTHHBI IyTH OKPY>KHOCTH,
dbopmyIbl momaneit puryp;

¢uryp;

periaTh 3a7a4i Ha JI0Ka3aTeIbCTBO C MCIOJIb30BaHUEM (HOPMYJ JJIUHBI OKPY)KHOCTU W JUTHHBI yTH OKPYKHOCTH, (OPMYJ TUIOMAIACH

pemaTh MPaKTHYECKUE 3a/1a41, CBSI3aHHBIE C HAXOXKICHHEM T€OMETPHUYECKUX BEITMYMH (UCIIONB3YS TP HEOOXOIUMOCTH CITPABOYHUKH U
TEXHUYECKUE CPEJICTBA).

Koopaunarsi
BBIyCKHUK HAYIHTCS:

BBIYUCIISITH JIMHY OTPE3Ka M0 KOOPAMHATAM €0 KOHIIOB; BBIYUCIISITH KOOPAUHATHI CEPEANHBI OTPE3Ka;
WCIOJIb30BaTh KOOPAMHATHBIN METOA JUIsl U3yYEeHHsI CBOMCTB IIPSIMBIX U OKPYKHOCTEH.



BekTopsl
BbIlTyCKHMK HayduTCA:

. OIEPUPOBATh C BEKTOPAMH: HAXOJIUTh CYMMY W Pa3HOCTh JIByX BEKTOPOB, 3a/JIaHHBIX T'€OMETPHYECKH, HAXOIUTh BEKTOp, PaBHBIN
MIPOM3BEICHUIO 33IaHHOTO BEKTOpa HA YHUCIIO;
. HAXOJUTh JJIsl BEKTOPOB, 3a/IaHHBIX KOOPJMHATAMH: JUTMHY BEKTOpa, KOOPIWHATHI CYMMBI M Pa3HOCTH NIBYX U 0oJjiee BEKTOPOB,
KOOPIMHATHI TIPOU3BEICHUS BEKTOPA HA YMCIIO, IPUMEHSSI TPH HEOOXOIMMOCTH COYETATEIIbHBIN, IEPEMECTUTEIBHBINA U PaCIPEICTUTEeIbLHBINA 3aKOHBI,
. BBIYUCIISATh CKAIIIPHOE MPOU3BEICHHE BEKTOPOB, HAXOUTh YTOJI MEKIY BEKTOPAMH, YCTAHABIUBATH MEPIICHAUKYIISIPHOCTD MPSMBIX.
7 kaacc
1) 6 ruunocmuom nanpasnenuu:
o YMEHUE SICHO, TOYHO, TPAMOTHO HM3JIaraTh CBOU MBICJIA B YCTHOH M MMMCbMEHHOM PEUYH, TIOHUMATh CMBICH ITOCTABJICHHOM 33/1a4H,
BBICTPanBaTh apryMEHTAIUIO, IPUBOJUTH MPUMEPHI H KOHTPIIPUMEPHI;
o KPUTUYHOCTH MBIIUICHUS, YMCHUE PACIIO3HABATH JIOTHYECKH HEKOPPEKTHBIC BBICKA3bIBAHHSI, OTJIMYATh THIIOTE3Y OT (aKTa;
o NPEJICTaBJICHUE O TEOMETPUH KaK cdepe YeTOBEUSCKON NIETEILHOCTH, 00 3Tanax €e pa3BUTHs, O €€ 3HAUUMOCTH IS Pa3BUTHUS
[IUBUIIN3ALINY;
o KPEaTUBHOCTh MBIIIJICHHS, MHUITUATHBA, HAXOJYMBOCTh, AKTUBHOCTH ITPH PEIICHUN T€OMETPHUYCSCKUX 3a71a9;
o YMEHHE KOHTPOJIUPOBATH MPOIIECC U PE3yIbTaT YICOHOW IesATEIHHOCTH,
o CIIOCOOHOCTH K AMOLIMOHAILHOMY BOCTIPUSATHIO TEOMETPHUSCKUX O0BEKTOB, 3a/1a4, PEIICHUN, PacCyKICHUMH;

2) B MemanpeomMemuom HanpasieHuu:

. NepBOHAYaJIbHbIE MPEACTABICHUS 00 UAEIX U O METOJaX N'eOMETPUHU KAaK YHHBEpPCAIbHOM fI3bIKE HAYKU U TEXHUKH, CPENICTBE
MOJEIINPOBAHUS ABJICHUN U IIPOLIECCOB;

. YMEHHE BUJIETh T€OMETPUYECKYIO 33/1a4y B KOHTEKCTE TPOOJIEMHOM CUTYyallH B IPYTUX AUCHUIIMHAX, B OKPYKaIOIIeH )KU3HU;
. YMEHHME HaxXOAWTh B PA3IUYHbIX HCTOYHMKAX HHQPOpPMAIUIO, HEOOXOIUMYIO ISl pelleHus MnpoOjeM, HpeJCTaBisATh €€ B
MOHSTHOM (popMe, MPUHUMATh PEIICHNE B YCIOBUIX HEMOJIHON U N30BITOYHOMN, TOYHON U BEPOSITHOCTHON MH(OpMALINN;

. YMEHUE BBIJBUTaTh TUIOTE3bI IPU PELICHUH YUeOHBIX 3a/1a4, IOHUMAaTh HEOOXOAUMOCTb UX IPOBEPKH;

. yMEHUE IPUMEHATh UHAYKTHUBHBIE U JeTyKTUBHbIE CLIOCOOBI pacCyKIeHUH, BUJIETh pa3IMUHbIE CTPATEIUU PELICHUs 3a/1ay;

. [IOHUMAaHUE CYILIHOCTU aJrOPUTMUYECKUX MPEANUCAHUN U yYMEHHUE ACHCTBOBAaTbH B COOTBETCTBUM C IPEJIOKEHHBIM ajro-
PUTMOM;

o YMEHHE CaMOCTOSTEIbHO CTaBUTh 1I€TH, BBIOMPATh U CO3/1aBaTh aJITOPUTMBI JUIsl pEIICHUs YUeOHBIX MaTeMaTUYECKUX MPoOIeM;
. yMEHUE IUIaHUPOBATh U OCYILLECTBIIATH IEATEIbHOCTD, HAIIPABICHHYIO Ha PELICHUE 3a/1a4 UCCIIEI0BATEIBLCKOIO XapakTepa;

3) 6 npeOmemuom HanpasieHuu.:
Hcnonvzoeamsb IpH pellIeHUN 3a1a4, UX 000CHOBAaHHUH U TIPOBEPKE HAWJICHHOTO PEIICHHs] 3HAHUE O:

- OCHOBHBIX T'€OMETPHUECKUX MOHATHUAX: TOUKA, IPsIMasi, INIOCKOCTb, JIy4, OTPE30K, JIOMaHasi, MHOTOYTIOJIbHHUK;

- OIpeJesIeHUH yIiia, OUCCEKTPUCHI YTIIa, CMEXKHBIX U BEPTUKAIBHBIX YITIOB;

- CBOMCTBaX CMEXHBIX U BEPTUKAIbHBIX YIJIOB;

- OIpeJIeJICHUH PaBeHCTBA T€OMETPUUYECKHX (DUTYpP; MPU3HAKAX PABEHCTBA TPEYTOJILHUKOB;

- TEOMETPHUUYECKHX MECTax TOUEK; OMCCEKTPUCE yIila U CEpPeAMHHOM NEPIEHANKYIISAPE K OTPE3Ky Kak F€OMETPUUYECKHX MeCTaxX TOUEK;



- OIPEEIICHUN MTapaJUICIbHBIX IIPSAMBIX; IPU3HAKAX U CBOMCTBAX MapaAJIICJIbHBIX IPSIMBIX;

- aKCHOME I1apaJuIeIbHOCTU U €€ KPaTKOM UCTOPHUH;

- (GopMyIse CyMMBI YIJI0B TPEYrojibHHKA,

- OIPENEIICHUU U CBOMCTBAX CPEIHEU JIMHUU TPEYTOJIbHUKA;

- teopeme Daieca;

- NPUMeHsAmMb CBOMCTBA CMEXHBIX U BEPTUKAIBHBIX YIJIOB IIPU PELLICHUH 3a/1a4;

- HaxoO0umb B KOHKPETHBIX CUTYaLlUsX paBHbIE TPEYTOJIbHUKU U JI0Ka3bIBATh UX PABEHCTBO;

- YCmaHasaueamsy NapajulesIbHOCTb MPSAMBIX U IPUMEHATHh CBOMCTBA MapaJUICJIbHBIX IIPSIMBIX;

- NpuMeHAmb TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA;

- UCNOIb306amb TEOPEMY O CPEJHEN JIMHUU TPEYToJbHUKA U Teopemy Dareca py pelieHuu 3a1ay;

- HAxXo0umb PelIeHUs «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 33/1a4, B KOTOPBIX UCHOJB3YIOTCS MaTeMaTHUECKUE CPEJICTBA,
- co30asamy NPOLYKT (PE3yabTaT MPOEKTHOU JAESTENbHOCTH), IJIsl U3yYEHUS U OMMCAHUSI KOTOPOTO UCIIONIb3YIOTCS MaTeMaTHUECKUE CPENICTBA.

8 ki1ace
1) 6 iuunocmuom nanpasnenuu:
o YMEHHME CHO, TOYHO, IPAMOTHO M3JIaraTb CBOM MBICIIM B YCTHOM U MMCbMEHHOM pPE4M, IOHUMATh CMBICII IIOCTABICHHON 3aJa4H,
BBICTPauBaTh apryMEHTALMIO, IPUBOJUTH IPUMEPHI U KOHTPIIPUMEDHI;
o KPUTUYHOCTb MBIIUIEHUS, YMEHUE PACIO3HABATh JIOTHYECKU HEKOPPEKTHBIE BbICKA3bIBAaHUSI, OTIMYATh FMIIOTE3Y OT (aKTa;
o IPEJCTaBICHNE O FEOMETPUH KaK cepe 4eT0oBeUeCKON esTeIbHOCTH, 00 3Tanax ee pa3BUTHUs, O €€ 3HAUUMOCTH Ul Pa3BUTHUS
LMBUJIN3ALUY;
o KpEaTUBHOCTh MBIIUICHMSI, THUIIMATUBA, HAXOJYMBOCTh, aKTUBHOCTD IIPU PEILICHUN F'€OMETPUYECKHX 3a/1a4;
. YMEHHE KOHTPOJIUPOBATH MPOLIECC U PE3YIbTAT YUeOHOU NesATEIbHOCTH;
. CIIOCOOHOCTH K AMOLIMOHAILHOMY BOCHPHUATHIO FEOMETPUUECKUX 00BEKTOB, 3a/1a4, PEIICHUH, pacCyKIeHUM;
2) B MemanpeomMemuom HanpasieHuu:
. NepBOHAYalIbHbIE MPEACTABICHUS 00 UAEIX U O METOJaX N'eOMETPUHU KAaK YHHBEpPCAIbHOM fI3bIKE HAYKU U TEXHUKH, CPENICTBE
MOJICIINPOBAHUS ABJICHUN U IIPOLIECCOB;
. YMEHHUE BUJIETh TEOMETPUYECKYIO 3371a4y B KOHTEKCTE MPOOIEMHON CUTYallMH B APYTHX AUCHUILUTMHAX, B OKPYXKAIOLIEH KU3HU;
o YMEHHME HaXOAWTh B PA3IUYHBIX HCTOYHHMKAX HH(POpMAIUI0, HEOOXOIUMYIO Ul pPElIeHUs MpoOJieM, MPEeACTaBISATh €€ B
MOHSTHOM opMe, MPUHUMATDH PEIICHNE B YCIOBHIX HEMOJIHON U N30BITOYHON, TOYHON U BEPOSTHOCTHON MH(OpMALINU;
. YMEHUE BBIJIBUTaTh TUIIOTE3bI IPU PELICHUN YUeOHBIX 3a/1a4, TOHUMATh HEOOXOAUMOCTh UX POBEPKH;
. yMEHUE NIPUMEHATh UHIYKTHBHbIE U AETYKTUBHBIE CIIOCOOBI pacCyKIeHUN, BUIETh pa3IMUHbIE CTPATEIUH PELICHUs 3a1ay;
. [IOHUMAaHUE CYILIHOCTU aJrOPUTMUYECKHUX MPEANUCAHUN U yYMEHHUE ACMCTBOBAaTbH B COOTBETCTBUM C IPEIIOKEHHBIM allro-
PUTMOM;
o YMEHHUE CaMOCTOSITEIIbHO CTABUTh 1I€JIH, BEIOUPATH M CO3AaBATh AJITOPUTMBI JUIs PELIEHUs y4EOHBIX MaTeMaTUYECKUX MPOOIeM;
o YMEHHME IIJIaHUPOBATh U OCYLIECTBIIATH JCATEIbHOCTD, HAIIPABJICHHYIO Ha PELICHHE 33]1a4 HCCIIEI0BATEIBCKOIO XapaKTepa;

3) 6 npeomemuom HaNpasiIeHuu.:

HUcnonvzosamo Ipu pCUICHUH 3aJia4d, UX 000CHOBaHUHU U IMPOBCPKEC HaﬁHeHHOFO pelICHUd 3HAHUC O:



- OIpeJeJICHUH MapajuienorpaMma, pomoa, mpsiMOyrojbHUKa, KBapaTa; X CBOMCTBAX M MPHU3HAKAX;
- OINpEENICHUY TpaIel1H; dJIEMEHTAX TPallEeLU; TEOPEME O CPEAHEN JIMHUM TPANECLIUH;
- OINpPECIIEHUN OKPYKHOCTH, KPyra U X JJIEMEHTOB;
- TeopeMe 00 U3MEPEHUH YTIIOB, CBA3aHHBIX C OKPYKHOCTBIO;
- OINPECIICHUH U CBOMCTBAX KacaTeJIbHBIX K OKPY>KHOCTH; TEOPEME O PABEHCTBE IBYX KacaTeJIbHbIX, IPOBEAEHHBIX U3 OJHOW TOUKH;
- OIPENEJICHUN BIIMCAHHOW U OIIMCAaHHOM OKPY>KHOCTEH, UX CBOMCTBAX;
- (dopMmynax Juis IO U TPEYTOJIbHUKA, TapajuleorpaMma, Tpaneluuu;
- teopeme [Iudaropa.
- Ilpumensims IpU3HAKU U CBOWCTBA MapajuierorpamMma, pomoa, npsiMOyrojibHUKa, KBaJipaTa Ipy pPeLIeHnH 3a/1a4;
- pewiamp NPOCTEUINE 3a4a41 HA TPAIICLHUIO;
- HaxoO0ums TPATYCHYIO MEPY YIJIOB, CBA3aHHBIX C OKPYKHOCTBIO; yCTaHABIMBATh UX PABEHCTBO;
- NpUMeHsAmb CBOMCTBA KAaCaTEIbHBIX K OKPYKHOCTH IIPU PELICHUM 3a7a4;
- pewiambs 3ala4i HA BIIUCAHHYIO U OIIMCAHHYIO OKPYXHOCTB;
- 8bINOJHAMbH OCHOBHBIE T€OMETPUUYECKHE IIOCTPOCHMS C IIOMOLIBIO LIUPKYJISA U JIMHEWKU;
- HaxoO0umbs 3HaAYEHUs] TPUTOHOMETPUUYECKUX (QYHKIHUN OCTPOTO yria 4yepe3 CTOPOHBI IPSIMOYTOJIBHOTO TPEYTrOJbHUKA,;
- NpUMeHsAmMb COOTHOLICHUS MEXTy TPUTOHOMETPUUECKUMH (DYHKIMSMHU NIPU PEIICHUN 3a/1a4; B YaCTHOCTH, 110 3HAYECHHUIO OJHOW M3 (PYHKIUH
HaXOJUTb 3HAUYEHUS BCEX OCTAJIBHBIX;
- pewiamp NPSMOYTOJIbHBIE TPEYT OJIbHUKH;
- HaxoOoums TUIOLIAIU TPEYTOJIbHUKOB, TapajuleIorpaMMOB, Tparenui;
- npumenams TeopeMy [ludaropa npu pemennu 3anay;
- HaxoO0ums TMPOCTEHIINE FTeOMETPUUECKUE BEPOSITHOCTH;
Haxooums PEeUIeHUs «KM3HEHHBIX» (KOMIIETEHTHOCTHBIX ) 33/1a4, B KOTOPBIX UCIOJIb3YIOTCSI MaTEMAaTUYECKUE CPECTBA;
- co30asamu NPOAYKT (Pe3ybTaT MPOEKTHOM AEATEIBLHOCTH), ISl H3YYEHUS U OMMCAaHUsI KOTOPOTO UCTIONb3YIOTCS MaTeMaTUYeCKHe CPE/ICTBA.

9 kjaacc

1) 6 TUYHOCNMHOM HanpaejleHuu.

® YMeHI/Ie SICHO, TOYHO, IpaMOTHO n3jiaratb CBOM MBICJIN B YCTHOﬁ nu HI/ICI)MCHHOI\/’I pe‘-II/I, IIOHUMATh CMBICJI HOCTaBﬂeHHOﬁ 3aJ1a4u,
BBICTPAaWBaTh apryMEHTALIUIO, IPUBOJIUTH IPUMEPBI U KOHTPIIPUMEDHI;

° KPUTHYHOCTH MBIIIJICHUS, YMEHUE PACIIO3HABATH JIOTHYECKH HEKOPPEKTHBIC BHICKA3bIBAHUS, OTIUYATh THIIOTE3Y OT (PaKTa;

. MIPEJICTABIICHHE O TEOMETPUHU KaK cdepe UeTOBEUSCKOMN NeATSIbHOCTH, 00 dTanax €e pa3BUTHS, O €¢ 3HAYUMOCTH JIJIS Pa3BUTHS
OUBUIN3aIIUN,

° KPEaTUBHOCTh MBINUICHHS, MHUITUATHBA, HAXOJYMBOCTh, AKTUBHOCTh MPHU PEIICHUN T€OMETPUUYECKUX 3a7aY;

° YMEHHE KOHTPOJIUPOBATH MPOIIECC U Pe3yabTaT YUEOHOW MesSTEIbHOCTH,

° CIIOCOOHOCTH K AMOILIMOHAIEHOMY BOCTIPUATHIO TEOMETPHUECKUX 00BEKTOB, 3a/1a4, PEIICHUMN, PacCyKICHUM;

2) B MemanpeomMemHoM HAnpaeIeHun:
o NepBOHAYANILHBIC MPEACTABICHUS 00 UAESIX U O METOJaX I'eOMETPUHU KaK YHHBEPCAIBHOM SI3bIKE HAYKH M TEXHUKH, CPEIICTBE
MOJICTTUPOBAHUS SIBJICHHI U MIPOIECCOB;
o YMEHHUE BUJIETh TEOMETPUIECKYIO 33/1a4y B KOHTEKCTE MPOOIIEMHON CUTYAIlMH B APYTHX JAUCIHUILTUHAX, B OKPYKAIOIICH KU3HH,



. YMEHUE HAXOAWUTh B PA3IMYHBIX HCTOYHHUKAX HHPOPMALUIO, HEOOXOAUMYIO AJsl pElIeHHs MpoOsieM, MPECTaBIIATh €€ B
HOHATHOU (hopMe, IPUHUMATH PEIICHUE B YCIOBHUIX HETMOIHOM U M30BITOYHOM, TOUHON M BEPOSATHOCTHOM HMH(popMarum;

o YMEHHE BBIJBUTAaTh THIIOTE3bI IPU PEUICHUH YU4eOHBIX 3a/]1a4, TOHUMAaTh HEOOXOJUMOCTh UX ITPOBEPKH;

o YMEHHE MPUMEHITh UHIYKTUBHBIC U JEIYKTUBHBIE CIIOCOOBI PAaCCYXACHUN, BUACTh Pa3IMuHbIe CTPATErUH PEIICHUS 3a/1a4;

o MOHMMAaHUE CYIIHOCTH AJITOPUTMUYECKUX MPEANUCAHUN M YMEHHUE JIeWCTBOBAaTh B COOTBETCTBUU C MPEIJIOKEHHBIM alro-
PUTMOM;

. YMEHHE CAMOCTOSITEIbHO CTABUTH 1M, BBIOUPATh U CO3/1aBaTh AJITOPUTMBI JIsl PEIICHUS YIeOHBIX MATEMAaTHIECKUX MPOOIeM;
. yYMEHUE TUIaHUPOBATh U OCYILIECTBIIATD JIEATEIbHOCTD, HAIIPABJICHHYIO Ha PEILICHUE 3a/1a4 UCCIIEI0BATEILCKOTO XapaKTepa;

3) 6 npeOmemuom HanpasieHuu.:

Hcnonvzosamo IIpyu pCHICHUH 3a1a4, UX 000CHOBaHUH U IIPOBEPKE HalJeHHOTO PCUICHUA 3HAHHC O:

TEOopeMe O MPONOPIIMOHATBHBIX OTPE3KaX;
CBOMCTBE OMCCEKTPUCHI TPEYTOJIBHUKA;

MPONOPIIMOHATIFHBIX OTPE3KaX B MPSIMOYTOJIBHOM TPEYTOJIbHUKE;

IPOTIOPIIOHATIBHBIX OTPE3KaxX B KPYIe;

OTIpeJIeICHUN TPUTOHOMETPHUYECKUE (DYHKIIMH OCTPOTO YIila, OCHOBHBIX COOTHOLICHUN MEKIY HUMU;

npuéMax penIeHus MPsIMOYTOJIbHBIX TPEYTOJIbHUKOB;

TPUTOHOMETpHUecKUX (yHKIMAX yriaoB oT 0 1o 180°;

TEopeMe KOCHHYCOB U TEOPEME CHHYCOB;

npuMeHsimb COOTHOIIECHHUS MEXTYy TPUTOHOMETPUIECKUMHU ()YHKIIMSAMH TIPH PEIICHUH 33/1a4; B YACTHOCTH, 110 3HAYEHUIO OJTHOU M3 (PYHKITHIA

HaxXoauThb 3HAYCHUA BCCX OCTAJIbHBIX,

€600ums paboOTy C TPUTOHOMETPUUYECKUMH (YHKIIUAMH YTII0B OT 0 10 180° K ciIy4yaro OCTPHIX YIIIOB;

npuMeHsamb TeOPEeMy KOCUHYCOB U TEOPEMY CHHYCOB IMPH PEIICHUN 33]1aY;

pewanms TPOU3BOIILHBIE TPEYTOJIEHUKH;

npuéMax peuieHus MPOU3BOJIbHBIX TPEYTOJIbHUKOB;

TeopeMe 00 OTHOIICHUH TUTOMIA IeH TT0JOOHBIX MHOTOYTOJIbHIKOB;

CBOMCTBAaX MpPAaBWIBHBIX MHOTOYTOJBHUKOB; CBSI3U MEXIY CTOPOHOW MPaBUIBLHOTO MHOTOYTOJIBHHKA M paguycaMd BIHCAHHOTO H

OIHMCAaHHOTO KPYTOB;

OTIpeeTICHU N ATUHBI OKPY>KHOCTH U (popMyJie sl €€ BEIYUCTICHUS;

dhopmyre TUIoaau MPaBWIBHOTO MHOTOYTOJTbHUKA,;

OTIpeIeTICHUH TUIOMAAN KpyTa u hopMyIie s e€ BRIYUCICHUS; (hopMyIie Tl BRIYMCICHUS TUIOIIA el YacTeil Kpyra;

IMpaBHJIC HAXOXKACHHUA CYMMBI U Pa3HOCTHU BEKTOPOB, ITPOU3BCACHUA BCKTOPA HAa CKAJIAP, CBOMCTBA ATUX onepaunﬁ;
OnpeIeICHUU KOOPJIMHAT BEKTOPA U METOJIaX UX HAXOK/ICHHUS;

MpaBuJie BHITIOJHEHUN OTNepariii HaJ BEKTOPaMH B KOOPJIUHATHOM Gopme;

OIpeJICIEHUH CKAJIIPHOTO MPOU3BEICHNUS BEKTOPOB U (hOpMYIIe AJIsl €r0 HAXOXKICHHS,

CBSI3M MEXAY KOOpAMHATaMU BEKTOPOB U KOOPAMHATAMU TOYEK;

BCKTOPHBIM U KOOPAWHATHBIM MCTOAAX PCHICHUSA T'COMCTPUUCCKUX 3adaY.

¢dbopMynax 00bEMa OCHOBHBIX MTPOCTPAHCTBEHHBIX T€OMETPUUYECKUX QUTyp: apajuienenunena, Kyoa, mapa, [MIIMHIPa, KOHYca;



- Ilpumensams IpU3HAKY 110100 TPEYTOIBHUKOB IIPU PEIICHUH 3a/1aY;
- pewiams MPOCTEHIINE 3a1a4l Ha IPONOPLUOHAIIBHBIE OTPE3KHU;

- pewiams MPOCTEHIINE 3a/1a4H HAa IPABUIIbHbIE MHOTOYTOJIbHUKH;

- HaxoO0ums IIMHY OKPYKHOCTH, TUIOIIAAb KPYra U ero 4acTei.

®opmupoBanue UKT-koMneTeHTHOCTH 00y4YaIOIIMXCS.

[Tpu u3yyeHnn y4eOHOTO MpeaMeTa 00yJaroIIHecs YCOBEPIICHCTBYIOT MPHOOPETEHHBIC HA TIEPBOI CTYIICHU HABbIKU padomul ¢ uHpopmayueii
Y TOTONHAT uX. OHU CMOTYT paboTaTh C TEKCTaMH, IPEOOPa30BbIBATH U HHTEPIIPETUPOBATH COJIEPKALIYIOCS B HUX MH(GOPMAIUIO, B TOM YHCIIE:

* CHCTEeMaTH3UPOBaTh, CONOCTABIATh, aHAIM3MPOBATH, 0000IIATH W WHTEPHPETHUPOBATH HHPOPMALUIO, COJIEPIKAILYIOCS B TOTOBBIX
MH(POPMAIMOHHBIX 00BEKTAX;

* BBIJICJIATh TJIABHYIO M HM30BITOYHYIO MH(DOPMAIIMIO, BBITIOJIHATH CMBICIIOBOE CBEPTHIBAHHE BBIICICHHBIX (PAKTOB, MBICICH; MPEICTABIIATH
nH(pOpMaIIHIO B CKATOW CIIOBECHOH (opMe (B BHJIC TUTAHA WIJIM TE€3UCOB) M B HAIJISAIHO-CUMBOJIMYECKON hopme (B BUIE TaOIHI, Tpa@UIECKUX CXEM U
JIUarpamm, KapT MOHATHN — KOHIIEITYaJIbHBIX JUarpamMmm, OTIOPHBIX KOHCIIEKTOB);

* 3aIOJIHATH U JIOMOJHSATH TAaOJIMIIBI, CXEMBI, UArPAMMBbI, TEKCTHI.

OO0yuJaromirecs: yCOBEpIICHCTBYIOT HABBIK HOUCKA UHGOpMAayuy B KOMIBIOTEPHBIX U HEKOMITBIOTEPHBIX HCTOUHUKAX HH(POPMALIUH, TPHOOPETYT
HaBBIK (POPMYITUPOBAHUS 3alPOCOB U OMBIT HUCMOJIB30BaHUS MOUCKOBBIX MamuH. OHM HaydaTcsl OCYIIECTBIATH Mouck mHpopmanuu B MHTepHeTe,
IIKOJILHOM HMH(OPMAIIMOHHOM IPOCTPAHCTBE, 0a3aX JaHHBIX M Ha MEPCOHATHLHOM KOMIBIOTEPE C HMCIOJIH30BAHUEM IOMCKOBBIX CEPBHCOB, CTPOUTH
MTOMCKOBBIE 3alIPOCHI B 3aBUCUMOCTH OT LIEJIH 3apoca U aHAIU3UPOBATh PE3yNIbTaThl MOUCKA.

OOyuaromuecs: PUOOPETYT TOTPEOHOCTH IMOWCKA JOMOJHUTEIBPHOM WHOOpPMAIMU U1 pelieHusT Y4eOHBIX 3a7ad M CaMOCTOSITEIbHOU
MO3HABATENBHON AESITENFHOCTH; OCBOST d(P(EKTUBHBIE MPUEMBI MOMCKA, OPTaHU3AIMN M XpaHEeHUs WH(GOpMaIlMK HA MEPCOHAIILHOM KOMIIBIOTEpE, B
WHPOPMAIIMOHHON cpefe yupexaeHuss u B VIHTepHeTe;, MpHOOpPETYT MEepBHYHBIE HABHIKM (OPMUPOBAHHMS W OpPraHM3alUU COOCTBEHHOTO
MH(OPMAIIMOHHOTO MTPOCTPAHCTBA.

OOyuaromumecs: yCOBEpPIIEHCTBYIOT YMEHHUE MepeaBaTh MHPOPMAIIMIO B YCTHON (hopMe, COTTPOBOXKIAaeMON ayAHOBU3YAILHOM MOJIEPKKOM, U B
MUCbMEHHOMU (hopme runepmeana (T. €. COUeTaHus TEKCTa, U300paXKeHHs], 3ByKa, CCHUTIOK MKy Pa3HbIMH HH(POPMAIIMOHHBIMUA KOMIIOHEHTAMH ).

OOyuJatomriecss CMOTYT HCIIOJIB30BaTh MH(MOPMAIMIO JUTSI YCTAHOBIICHHS MPHYUHHO-CIICACTBEHHBIX CBS3€H W 3aBUCHMOCTEH, OOBSICHEHUH U
JI0Ka3aTeNbCTB (DAKTOB B PA3IMUHBIX YUYEOHBIX U MPAKTUUECKUX CUTYAIUSIX, CUTYaIlUIX MOJCIUPOBAHUS U TPOSKTUPOBAHHUS.

OcHOBBI y4e0OHO-HCCI€A0BATEIbCKON U MIPOEKTHOM AeATEIbHOCTH.

B xozne u3ydeHus Bcex y4eOHBIX MPEAMETOB OOYYAIOLIUECS HPUOOpemym Onvinm NPOEeKMHOU 0eamenbHoCmu Kak 0co0oi Gpopmbl yueOHOH
paboThl, COCOOCTBYIOLIEH BOCIMTAHUIO CaMOCTOSTEIbHOCTH, MHUIUMATUBHOCTH, OTBETCT-BEHHOCTH, MOBBIIMIEHUI0 MOTHBALUU U 3P(PEKTUBHOCTH
yueOHOM JesTeNbHOCTH; B XOJ€ pealu3alliid MUCXOJHOIO 3aMbIcia Ha MPAaKTHYECKOM YPOBHE OBJIAJICIOT YMEHUEM BBIOMpPATh a/IeKBaTHBIE CTOSIIEH
3ajjaue CpeACTBa, NMPUHUMATh PEUICHHs, B TOM YHCIE€ U B CUTyalMsx HeomnpenenéHHocTH. OHU MoiydyaT BO3MOXHOCTh Pa3BHTh CIIOCOOHOCTH K
pa3paboTKe HECKOJIBKUX BapUAHTOB PEIICHUH, K TOMCKY HECTAHIAPTHBIX PEIICHUH, TOMCKY U OCYILECTBIECHUIO Hau0oJee MPUEMIIEMOTO PELLICHMSL.

B xoje nnaHupoBaHUS U BHIMOJIHEHUS YU€OHBIX UCCIICAOBAHUI 00ydalonInecss OCBOST YMEHUE Onepuposams cunome3amu Kak OTITHIATEIbHBIM
MHCTPYMEHTOM HAay4HOI'O pacCyKIEHHsI, IPUOOPETYT ONBIT PELICHUS MHTEUIEKTyalbHBIX 3a/ad Ha OCHOBE MBICIEHHOI'O IOCTPOEHHS Pa3IMYHbIX
MIPEATIONOKEHUM U UX MTOCIIEYIOLIEN IIPOBEPKHU.

B pesynbrare neneHanpaBieHHON y4eOHON AEATENbHOCTH, OCYLIECTBISIEMON B OpMax yuebHO20 UCCie008aHus, yuebHo2o0 npoekma, B X01e



OCB0O€HUA cucmembvl HAY4YHblX NOHAMUL Y BBIITYCKHHUKOB 6yI[yT 3aJIOKCHBI:

* MOTPEOHOCTh BHHKATh B CYTh HM3y4aeMBIX MPOOJIEM, CTaBUTh BOMPOCHI, 3aTParvBalOIIME OCHOBHI 3HAHWH, JIMYHBIA, COIMATBHBIM,
HUCTOPUYECKUIN KU3HEHHBIN OIBIT;

* OCHOBBI KPUTHYECKOTO OTHOIIEHHUS K 3HAHUIO, )KU3HEHHOMY OTIBITY;

* OCHOBBI IIEHHOCTHBIX CYXKJICHUN U OIICHOK;

* YBOXKECHHME K BEIMYHUIO YEJIOBEUECKOTO0 pa3yma, MO3BOJISIIOLIETO IMPEOJI0JIEBaTh HEBEKECTBO W MPEAPACCYAKH, Pa3BUBaTh TEOPETUUYECKOE
3HaHHE, MPOJABUTATHCS B YCTAHOBICHUH B3aUMOITIOHUMAHUS MEK/TY OTACIbHBIMH JIFOJIBMH M KYJbTYPaMH;

¢* OCHOBBI IIOHUMAaHUS HpHHHHHHaHBHOfI OIrpaHNMYCHHOCTU 3HAHUA, CYHICCTBOBAHHA PA3JIMYHBIX TOUYCK 3PCHUA, B3IJIAO0B, XAPAKTCPHBIX IJId
Pa3HbIX COOMOKYIIbTYPHBIX CPCII U 2I10X.

OueHo4YHbIH MaTepuaJl

[Tpu npoBepke yCBOCHUS MaTepuaia HEOOXOAUMO BBISBIIATH MOJIHOTY, IPOYHOCTH YCBOCHHS O0YYAIOIIMMHUCS TEOPUU U YMEHUS IIPUMEHSITH €e.

[TpomexyTouHasi aTTecTalus MPelyCMOTPEHA B BUJIE KOHTPOJIbHOM pabOTHI.

OOyyarommMucs MpeasiaraloTcsl pa3HOYPOBHEBBIE PAaOOTHI, T.€. CMIUCOK 3a/laHuil JENUTCS Ha JIBE YacTH — 005S3aTelbHYI0 U HEeOOs3aTeNbHYIO.
O0s3aTenbHbIN ypoBeHb oOecrieunBaeT 0a30BbIe 3HAHUSA JUTS JIIoOOro yueHnka. HeoOs3aTenpHas 4acTh paccunTaHa Ha Ooiiee TiTyOOKHe 3HAHHUS TEMBI.
Hesnb: cioco0CcTBOBATH PA3BUTHIO YCTOMYMBOI0 YMEHHUS M 3HAHHUS COIVIACHO KEJIAHUAM M BO3MOKHOCTSIM 00Y4YAKO LU XCS.

3agaHus AJ151 YCTHOTO M MUCHbMEHHOI0 OMPOCa YYAIIMXCS COCTOSAT U3 TEOPEeTHYECKUX BOMPOCOB U 3a/1a4.

OTBeT Ha TEOPETHUYECKHUI BOIPOC CYUTAETCS OE3YIPEUHBIM, €CIIH IO CBOEMY COJIEP’KAaHHIO ITOJIHOCTHI0 COOTBETCTBYET BOIIPOCY, COACPIKUT BCE
HeoOX0oIuMBbIe TeopeTHueckne (HakThl 1 000CHOBAHHBIC BBIBOJIBI, & €70 M3JI0KEHHE U MUChbMEHHAs 3aHCh MATEMAaTHUYECKH TPAMOTHBI U OTJIMYAIOTCS
MOCJIeIOBATEIBHOCTBIO U aKKYPATHOCTBIO.

Pemenne 3amaun cumraercss O6e3yNmpeuHbIM, €CU MPAaBHIBHO BBIOpAaH CHOCOO pelIeHUs, caMO PEIICHHE COMPOBOXKAAETCS HEOOXOTUMBIMU
O0O0BSICHEHUSIMH, BEPHO BBITIOJIHEHBI HY>KHbIE BHIYMCIIEHUS U peoOpa30oBaHMsl, IOIY4YEeH BEPHBINA OTBET, IOCIEA0BATEIbHO 3alUMCaHO PELIECHUE.

Ornenka oTBeTa 00y4arOIIerocs MPU yCTHOM M MMCBMEHHOM OINPOCEe MPOBOAUTCS - BHICTABISIETCSA OJHA U3 OTMETOK: 2 (HEYIOBJIETBOPUTEIHHO),

3 (YHOBIETBOPUTENBHO), 4 (X0po1II0), 5 (OTIUIHO).

1. OueHka NMCbMEHHLIX KOHTPOJIbLHBLIX PA0OT.
OTBeT OLIEHUBAETCSI OTMETKOM «5», €CIu:
e paboTa BBHIMOJIHEHA MTOJTHOCTHIO;
e B JIOTUYECKUX PACCYXKICHUAX U OOOCHOBAHHH PEIICHUs HET MPoOEeIoB U OMNOOK;
e B PEHICHMH HET MaTeMaTUYeCKHX OIMMOOK (BO3MOXXHA OJIHA HETOYHOCTh, OIMCKA, KOTOpas HE SBISETCS CIIEICTBHEM HE3HAHUS WU
HEMOHMMAaHUS y4eOHOTO MaTepuana).
OtMmeTKa «4» CTaBUTCS B CICMYIONMINX CIIyJasx:

o pa60Ta BBIINIOJIHCHA ITIOJIHOCTBIO, HO OGOCHOBB_HI/IH maroB pelIcHud HCAOCTATOYHBI (CCJII/I YMCHHC OGOCHOBBIBaTB PacCCyXACHUA HC ABJIATIOCH
CHeIUaIbHbIM 00BEKTOM MTPOBEPKH);

e JIONYIICHBI OJJHA OIIMOKA WJIM €CTh JIBAa — TPH HEJOUYETA B BBIKIIAJKAX, PUCYHKAX, YepTexax WK rpadukax (€ciu 3TH BUIBI padOT HE SIBIISIIHCH
CHeIMaJIbHbIM 00BEKTOM MTPOBEPKH ).

OtMmeTKa «3» CTaBUTCS, €CIIN:




e JOmyIIeHO Oosiee OHOW OMMOKHM WK OoJee OBYX — TpeX HEJOYETOB B BBIKIAJKAX, YepTEkKax WM rpadukax, HO oOydarouuiics obnamaer
00s13aTeNIbHBIMU YMEHHUSIMU IO TIPOBEPSEMON TEME.
OTMmeTKa «2) CTaBUTCS, €CIU:
e JIONYIICHBI CYIIECTBEHHBIE OMIMOKH, MOKa3aBIIKe, YTO OOydaromuiics He oOnanaeT 00s3aTeNbHBIMA YMEHHSAMHU 1O JAHHON TeMe B IMOJIHOW
Mepe.
2. OLeHKa YCTHBIX OTBETOB.
OTBeT ouleHNBaETCS 0TMETKOM «5», €CITM YUCHUK:
e TIOJHO PACKPBLI COZIEp)KaHNE MaTepralia B 00beMe, PeIyCMOTPEHHOM ITPOrpaMMOii 1 y4eOHUKOM;
e M3JIOKHWJI MaTepuas I'PaMOTHBIM SI3bIKOM, TOUHO HCIOJIb3YS MATeMAaTUYECKYI0 TEPMUHOJOTHIO U CHUMBOJHUKY, B ONPEICIEHHON JOrnueckoi
MOCTIeI0BATEIbHOCTH;
e TPaBUJIHHO BHIMOJHUI PUCYHKH, UEPTEKH, TPaPUKU, COMMYTCTBYIOIIUE OTBETY;
e TIOKa3aJl YMEHHE WILTIOCTPUPOBATH TEOPUIO KOHKPETHBIMU MPHUMEPAMH, IPUMEHSITh €€ B HOBOW CHUTYaIlUH NPHU BBIMOJHEHUH MPAKTHYECKOTO
3a/laHus;
e TMPOAEMOHCTPHPOBAJ 3HAHHE TEOPUU PaHEE M3YYEHHBIX COMYTCTBYIOUIMX TeM, C(OPMHUPOBAHHOCTh M YCTOWYMBOCTH HCIIOJIB3YEMBIX TPHU
OTBETE YMEHUI U HABBIKOB;
e OTBEYAJl CAMOCTOSITENIFHO, 0€3 HABOISAIINX BOIIPOCOB YUUTEIIS,
e BO3MOXHBI OJIHA — JIB€ HETOYHOCTHU MPHU OCBELICHHE BTOPOCTEIIEHHBIX BOMPOCOB MM B BBIKJIAJIKaX, KOTOPbIE YYCHHK JIETKO MCIPABHI MOCIE
3aMeYaHus YIUTEIS.
OTBeT oueHMBaeTC OTMETKOM «4», €CITU YI0BJIETBOPSET B OCHOBHOM TPEOOBAaHUSAM Ha OLEHKY «5», HO IPU 3TOM UMEET OJIMH U3 HEJJOCTAaTKOB:
e B U3JIOKECHHH JIOMYIICHBI HEOONBIIHE MTPOOEIBI, He MCKA3UBIIIEe MATEMaTHUECKOE COIepPIKaHHE OTBETA;
e JIONYLIEHBI OJMH — JIBA HEJ0YETa MPU OCBEIEHNH OCHOBHOTO COJIEPKAHUS OTBETA, CIPABJICHHBIE TIOCIIE 3aMEYaHUs YUUTEIIs;
e JIONYIICHBI OMMOKA MM O0JIee IBYX HEJOYETOB IPU OCBEIICHHH BTOPOCTENEHHBIX BOIPOCOB HMIIM B BBIKJIAJKAX, JIETKO MCIPABICHHBIC ITOCIE
3aMeYaHus YUUTes.
OtMmeTKa «3» CTaBUTCS B CIEAYIOMINX CIYJasX:
e HEMOJHO PacKphITO COJiepKaHME Marepuana (coaep’kaHue H3JI0XKEeHO (parMEeHTapHO, He BCerja IOCIeNOBaTeNbHO), HO IMOKa3aHO ooliee
MMOHWMAaHKE BOTIPOCa M MPOJASMOHCTPHPOBAHBI YMEHUS, IOCTATOYHBIE [Tl YCBOSHHSI TPOTPAMMHOT'0 MaTepHara;
e UMEJIUCh 3aTPYAHEHUS WIM JIONMYLIEHbl OMMOKH B OMNpEAETICHUH MaTeMaTH4eCKOHl TepMHHOJIOTHHU, YepTexkaX, BBIKIAJKaX, UCIHpPABICHHbIC
MocJIe HECKOJIBKUX HABOISAIIMX BOIIPOCOB YUUTEIIS;
e YYEHHK HE CHpPaBUJICS C NPUMEHEHHEM TEOpUU B HOBOM CHUTYAaIlMM IpPH BBIMOJIHEHUH NPAKTUYECKOTO 3a/aHUsl, HO BBIIIOJIHMI 33/1aHUS
00513aTENILHOTO YPOBHS CIIO)KHOCTH TI0 JAHHOU TEME;
e IIpH JOCTATOYHOM 3HAaHUM TEOPETHUYECKOI'0 MaTepHaja BhIsIBIEHA HEJJOCTATOYHAsE CPOPMHUPOBAHHOCTH OCHOBHBIX YMEHHH 1 HABBIKOB.
OTMeTKa «2) CTaBUTCS B CIEAYIOMINX CIyJasX:
e HE PacKphITO OCHOBHOE COJIepKaHHe yueOHOTo MaTepuana;
e O0OHapYy>XEHO HE3HAHWE YUYECHUKOM OOJIbIIel MiIn Harnbosiee BaXKHOM YaCTH y4eOHOTO MaTepHaa;
e JIONYLICHBI OIIMOKH B OINPEICIEHUH TIOHATHH, IPU MCIIOJIb30BAaHUH MAaTEMAaTUYECKON TepMUHOJIOIUH, B PUCYHKAX, YepTeKax WM Ipadukax, B
BBIKJIa/IKaX, KOTOPbIE HE UCTIPABJICHBI MOCIE HECKOIbKUX HABOSAIIUX BOPOCOB YUUTEIS.
3. OueHka caMOCTOSTEJbHBIX PAadOT yyaluxcsi N0 MaTeMaTHKe




Bun paGotsr

«5»

«4»

3»

@2»

MUChMEHHAs
KOHTpOJIbHas paboTa

Brimonnenue paboTsl 6e3
OIIMOOK, JIOIMTYCKAOTCS
aKKypaTHBIE HCIIPABICHHS
(HE B BBIUMCIICHUSX )

1-2 BEIYHUCIUTEBHBIE
OLINOKHU

3-5 ommbOoK B
BBIUMCIICHUSIX, JINOO
HEBEPHBIN X0/l PELICHUs

Bbonee 5 omubok B
BBIUUCIICHUSX, JINOO
HEBEPHBIN XOJ| PELICHUs
3agaud 1 | ommoOKa B
BBIUNCIICHUSIX.

[TpoBepounas pabota
,COCTOSIIIAs M3 3aaHHi
OZHOTO BHJA.

Brimonnenue paboter 6e3
OLIMOOK ,IOMYCKAIOTCSI

AKKYpPAaTHBIC UCITPABJICHHA.

BepHble peuienns He
MeHee 80% 3amaHui.

BepHsle pelieHus He MeHee
60% 3amanuii.

Meunee 60% 3ananuii.

Y CTHBIN cUeT

BrimosaeHue 6e3 ommooK.

1 ommOKa.

2 OIINOKMU.

Boitee 2 ommbok.

TectupoBanue

BeimontaeHne paboThl 6€3
OIINOOK.

Bepnble pemienus He
meHee 80%.

Bepnslie pemienns He MeHee
60 %.

Menee 60 %

4.KpuTtepuu oueHNBAHUS TBOPYECKOMH JeATeJIbHOCTH YUALIUXCSA
KomnbloTepHasi npe3entanusi: 5 6anios

1.06weM mpe3enTaruu S5-7 cnaiaos- 16

2.Hannune pazHooOpa3HOro HArasIHOTO MaTtepuana-16

3. Texaudeckast TpaMOTHOCTD BBITIOJTHCHHS MIPE3CHTANNN- 10

4.YMeHne ucoiap30BaTh aHNMannu-16

5.0cTeTrveckuil BU Mpe3eHTanuu-16




Conep:xkanue npoekra: 50
1. CooTBeTcTBHE MEXIY TEMOI U conepkanueM-10
2. AKTyanbHOCTh-HOBH3HA TMBI-10
3. HudbopmannonHas HaCHIIIIEHHOCTH MPOEKTa-10
4. Hanmume opUrHHAIBHBIX HAXOJIOK, COOCTBEHHOTO CYXKACHUA-10
5. Jlornueckoe u3noxeHnue MaTepraia-16
3amuTa npoekra: 50
1. Tounoe cnenoBaHue peraamenty (2-3 MUHYTHI)-10
2. SI3pIKOBas MPaBUIHLHOCTH pedn-10
3. Crenens BIaJieHUS MaTepraioM-106
4. YMeHue NMpUBJIcYb BHUMaHUE ayAUTOPHHU-10
5. CaMocCTOsTENbHO YIPaBIATh claijaMy Ipe3eHTanuu-16
Onenka «5» cTaBUTCS, €CIM y4eHUK Habpan- 13-15 6annos
OrneHka «4» cTaBUTCS, e yuyeHuK HaOpan-10-12 6amos

OrneHka «3» cTaBUTCS, €CIM yUYSeHHK Habpai-7-9 6aioB



