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Pabouas mporpamma no MaTeMaTHKe U 5-9 K1accoB coCTaBIeHa B COOTBETCTBHH C
denepanbHBIM FOCYJapPCTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM OCHOBHOTO OOIIETO
o0Opa3oBaHUsl, MPUMEPHBIMH IMPOTPAMMAMH 10 MaTEMAaTUKE JIsI OCHOBHOTO OOIIIero 00pa3oBaHus,
Ha OCcHOBE aBTOpcKuX nporpamm ['.B. Jlopodeera, N.®D. [llapeiruna
«Marematukay. (CoopHuK paboumnx mporpamm 5 — 6 kiaccs», - M. IIpocsemenue, 2014. Cocr. T.
A. Bypmuctposa); «Anredpa». (CoopHuK pabounx mporpamm 7-9 Kiaccel: HocoOue i yauTenen
obmieo0pazoBarenbHbIX opranusanuii/ (coct. T. A. Bypmucrposa) -2-¢ u3a., gomn. — M.:
«IIpocsemenuey, 2014 r. — 96 ctp.), JI.C. Atanacsin «I'eomerpus» (CO0pHUK pabodmnX mporpamm
7-9 xmacchl: mocobue it yuuTenei o0meoopa3oBarenbHbIX opranusamuid/ (coct. T. A.
Bypmuctposa) -2-e uzn.nopad. — M.: «IIpocsemnienne», 2014 r. — 95 ctp.), Paboueii mporpammer
Bocrmutanus OI'BOY «llle6exunckas COI ¢ YUOII» benropoackoit obmactu

HJ'IaHI/IpyeM])Ie pe3yJbTaThbl 0OCBOCHUSA NMPEAMETA «MareMaTHKa»

[Iporpamma mo3BOJIIET  JOOMBATHCS  CIEAYIOUIMX PE3YJIbTAaTOB OCBOCHHS
00pazoBaTesIbHON MPOrpaMMbl OCHOBHOTO O0IIIET0 00pa30BaHUs:

1) auunocmmuoie:

OTBETCTBEHHOTO OTHOILIEHHUS K YYEHHMIO, TOTOBHOCTH U CHOCOOHOCTH OOyd4arommxcs K
CaMOpPa3BUTHIO U CaMOOOPa30BAHNIO HA OCHOBE MOTHUBALIMU K 0OYUEHUIO U MO3HAHUIO;
(dbopMHUpOBaHHSI KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOIIEHHMH M COTPYAHUYECTBE CO
CBEPCTHUKAMHM, CTApIIUMHU M MJIAAMIMMU B 00pa30oBaTeNIbHOM, yueOHO-HCCIIeI0BATEIbCKOMH,
TBOPUYECKOM U JIPYTUX BUAAX JAESITEIbHOCTH;

YMEHHS SICHO, TOYHO, IPAMOTHO H3Jlarath CBOM MBICIM B YCTHOM M NUCHBMEHHOW peuH,
MOHUMATh CMBIC]I TIOCTaBJICHHOM 3ajJjaud, BBICTPAUBATh AaPTYMEHTALUIO0, MPHUBOIUTH
MIPUMEPBI U KOHTPIIPUMEPBI;

MEPBOHAYAIBHOTO MPEICTABICHUS O MaTeMaTHMYeCKON Hayke Kak cdepe deroBedecKoi
JesITeNbHOCTH, 00 ATamax e€ pa3BUTHS, O €€ 3HAYMMOCTH JJISl Pa3BUTHS LIMBUIIN3ALINN;
KPUTHYHOCTH MBILUICHUS, YMEHUS PAaCO3HaBaTh JIOTUYECKU HEKOPPEKTHBIE BHICKA3bIBAHMS,
OTJINYATh TUIOTE3Y OT (aKTa;

KpEaTUBHOCTH MBIIIJICHUS,, WHUIIMATUBBI, HAaXOJUYMBOCTH, AKTHUBHOCTU IIPH pPELICHUU
apumMeTuyecKux 3a/1ay;

YMEHHS KOHTPOJIMPOBATH MIPOLIECC U PE3YAbTAT YUeOHOI MaTeMaTUYECKOM e TEIbHOCTH;
(dbopMUpOBaHUS CIOCOOHOCTH K YMOLIMOHAILHOMY BOCIIPUSITHIO MATEMaTHYECKIX OOBEKTOB,
3a7a4, peIIeHUH, pacCyXICHUI;

2)_memanpeomemmote:

CIOCOOHOCTH CaMOCTOSITEIIPHO IJIAHUPOBATh aJbTEPHATUBHBIC IYTH JOCTHIKCHUS IENCH,
OCO3HAaHHO BbIOMpaTh Haubosee dGeKTUBHbIE CHOCOOBI pelieHUs Y4eOHBIX U
MO03HABATE/bHBIX 33/1a4;

YMEHHUS OCYIIECTBISATh KOHTPOJIb TI0 00pa3ily U BHOCUTh HEOOXOIUMbIC KOPPEKTUBHI,
CIIOCOOHOCTH a/ICKBaTHO OIEHMBATh MPABWJIBHOCTh WM OIIMOOYHOCTH BBIMOJHEHUS
yueOHOI 3a1a4n, €€ 00BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOZMOKHOCTH €€ pPellIeHus;
YMEHHSI  yCTAaHABIMBATh  MPUYUHHO-CIIEJCTBEHHBIE  CBS3M; CTPOUTH  JIOTHYECKHE
paccyXAeHUs, YMO3aKIIOUeHus (MHAYKTUBHbIE, IEAYKTUBHbBIC U 110 aHAJIOTUN) U BBIBOIBL;
YMEHHsSI CO3/1aBaTh, MPUMEHATh U MpPeoOpa3oBBIBATH 3HAKOBOCHMBOJIMYECKHE CPEICTBA,
MOJIETTH M CXEMBI JUIS PelIeHus] ydeOHbIX U TO3HABATENbHBIX 3a71a4;

pa3BUTHUS CIIOCOOHOCTH OPraHU30BBIBATH Y4e€OHOE COTPYAHHYECTBO U COBMECTHYIO
JEeSITENLHOCTh C YYUTENIEM U CBEPCTHUKAMU: OMPEIENATh IeNH, paclpeaensaTh QYHKIUH U
pOJIM YY4aCTHUKOB, B3aWMOJEWCTBOBATH M HAXOIUTh OOMIME CHOCOOBI pPabOThI, yMEHUS
paboTaTh B TpyIIe: HAXOOUTHh OOIee pelieHHe W pa3pemniatb KOHGIMKTHI Ha OCHOBE
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COTJIACOBAHMSl TMO3UIMKA M yd4€ra HMHTEPECOB; CIyIIaTh MNapTHEpPaA; (HOPMYIHUPOBATH,
apryMEHTUPOBAaTh U OTCTAUBATh CBOE MHEHHUE;

¢dopmupoBanus y4eOHOW W 0O0IIEe MOJB30BATEIBCKOW KOMIIETEHTHOCTH B 001acTu
HCII0JIb30BAHUS MH(POPMALMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTUI (UKT
KOMIIETEHTHOCTH);

[IEPBOHAYAJIILHOTO IMpEJACTaBiIeHUs] 00 uIesiX M O METOoJAaX MareMaTUKU Kak 00
YHUBEPCAIbHOM SI3bIKE HAYKU U TEXHUKH;

pa3BUTHUSL CHOCOOHOCTH BHJIETh MaTEMaTUYECKyIO 3ajJady B JApPYrUX JTUCHUIUIMHAX, B
OKpYKaroLen KU3HH;

YMEHHUSI HaXOJUTh B PA3IMYHBIX UCTOYHUKAX MHPOPMAINIO, HEOOXOIUMYIO JUISl PELICHHS
MaTeMaTHYECKUX MpoOJIeM, U MPEAOCTaBIATh €€ B OHATHON (hopMe; IPUHUMATh PELICHUE B
YCIIOBUSAX HETOJIHON M U30BITOYHOM, TOUHON U BEPOATHOCTHOM MH(OpMaILINH;

YMEHHsSI NOHMMAaTh M HCIOJIb30BaTh MAaT€MaTHYECKHUE CPEACTBa HArjsAHOCTH (PUCYHKH,
YepTeXKH, CXEMBI U JIP.) Ul WIUTIOCTPALIUH, UHTEPIIPETalluH, apryMEHTallNN;

YMEHHMS BBIABUTATh TUIIOTE3bI IIPU PEIIEHUH Y4EOHBIX 3a7au U OHUMaHUs HE0OOX0IMMOCTH
HX IPOBEPKU;

IIOHUMAaHHs CYIIHOCTH QJITOPUTMHUYECKHX NPEANHCAHWM M YMEHHs JIeiCTBOBaTh B
COOTBETCTBUU C IPEIJIOKEHHBIM aITOPUTMOM;

YMEHHSI CAMOCTOSITEJIbHO CTaBUTh LIEIH, BBIOUPATh U CO3AaBaTh aJTOPUTMbI JUISl PELICHUS
y4eOHBIX MaTeMaTUYECKUX MPOOIIEM;

CIOCOOHOCTH IJIAHUPOBATH U OCYLIECTBIIATDH JEATEIILHOCTD, HAIIPABJICHHYIO HA PEIICHNE
3a/1a4 HCCIEI0BATENBCKOIO XapaKTepa;

3)_npedmemmnsie:

YMEHHUs paboTaTh C MaTEeMAaTHUYECKHM TEKCTOM (CTPYKTypUpOBaHUE, W3BICUYCHUE
HeoOxoauMoil MH(OpMaNUK), TOYHO M TPAMOTHO BBIpaKaTh CBOM MBICIIM B YCTHOW H
MUCHPMECHHOW pEYM, NPUMEHSS MaTeMaTUYeCKyl0 TEPMHHOJIOTHIO M CHMBOJIUKY, WHC-
MOJIb30BaTh PA3IMYHBIC S3BIKM MAaTEMAaTUKU (CIOBECHBIH, CHMBOJIMYECKHMA, rpaduieckuil),
pa3BUTHS CIIOCOOHOCTH 0O0CHOBBIBATH CYXKACHUS, IPOBOJAUTH KIACCUPHUKAIIHIO,

BJIaJicHHs] 0a30BBIM IMOHITHHHBIM allapaToM: MMETh IMPEACTaBICHUE O YHUCle, apodw,
MPOIICHTaX, 00 OCHOBHBIX T€OMETPHUYECKHX 00BEKTaxX (TOUYKa, MpsMasi, JIOMaHasi, yroJj, MHO-
TOYrOJIbHUK, MHOTOTPaHHHK, KpYyI, OKPYXHOCThb, Imap, cdepa u 1p.), GopMUpPOBaHUS
MPEJCTaBICHUN O CTATHCTUYCCKUX 3aKOHOMEPHOCTSIX B PEaTbHOM MHUpPE U Pa3IHYHBIX
croco0ax MX U3y4CHUs;

YMEHUSl BBINOJIHATh aphU(METHYEeCKUe TNpeoOpa3oBaHUs PAIMOHAIBHBIX BBIPAKCHHIA,
MPUMEHSATh WX JUIS peIIeHHUS y4eOHBIX MATEeMAaTHYECKUX 33aJad M 3ajad, BO3SHUKAIOUINX B
CMEKHBIX YUCOHBIX TIpEMETaX;

YMEHHUS T0JIb30BATHCS H3YYEHHBIMU MaTeMaTHYECKUMH (popMysIaMu;

3HaHUSl OCHOBHBIX CIOCOOOB MPEJICTABJIICHUS W aHAJIM3a CTATUCTHYCCKUX JTAHHBIX; YMEHHS
pelaTh 3a/1a4u ¢ MOMOIIbIO mepedopa BCeX BO3MOXKHBIX BAPUAHTOB;

YMEHHUS IPUMEHSTh H3y4CHHbIE TIOHSTHS, PE3YIbTaThl U METOMABI MPU PEIICHUH 3a/ad W3
pa3IUYHBIX Pa3feNioB Kypca, B TOM YHUCIE 3aad, HE CBOISIIMUXCS K HEMOCPEICTBEHHOMY
MIPUMEHEHHIO U3BECTHBIX allTOPUTMOB.




HJIaHI/IpyeMBIe pe3yJbTaThbl 0OCBOCHUA IIPEAMETA «MaremaTuka»

PanyoHabHbIE YHCJIA

Y4eHuk Haydures:
1) moHuMaTh 0COOCHHOCTHU JECATUYHOM CHUCTEMbI CUUCIICHNS,
2) BIIAJIETh MOHATUSIMHU, CBSI3aHHBIMU C JE€TUMOCTBIO HATypaJIbHbBIX YHCEIL;
3) BeIpa)kaTh YMCIIa B SKBUBAICHTHHIX (hopMax, BeIOMpas HanboJiee MOJXOAAIIYI0 B 3aBHCUMOCTH
OT KOHKPETHOU CUTyaluu;
4) cpaBHUBATH U YIOPAJOYUBATh PALIMOHAJIbHBIE YHMCIIA;
5) BBINOJHATH BBIYUCICHUS C PALIMOHAILHBIMYM YUCIAMU, COUYETas YCTHbIE U MUCbMEHHBIE TPUEMBI
BBIYMCIICHUI, IPUMEHEHNE KAIIbKYIIATOPA;
6) UCNOIb30BaTh MOHATUS U YMEHUS, CBSA3AHHBIE C MPOTOPIHUOHATIBLHOCTBIO BEIUUNH, TPOLIEHTaMU
B XO/JI€ PEUICHUS] MAaTEeMAaTUYECKHX 3aJlayu U 3aJa4 U3 CMEXKHBIX MPEAMETOB, BBIOIHSITh

HECJIOKHbIE IPAKTUUECKUE PACUETHI.

VYYeHUK noayuum 03MOHCHOCIb!

1) nosnakomumucs ¢ NOZUYUOHHBIMU CUCMEMAMU CYUCTEHUSL C OCHOBAHUAMU, OMAuYHbIMU om 10;
2) yenyoums u pazeums npeoCmagieHus 0 HamypaibHblX YUCIAX U CBOUCMBAX 0eIUMOCTU,

3) Hayuumvcsa UCNOIBL3068AMb NPUEMBL, PAYUOHATUSUPYIOUUE BIYUCTEHUS, NPUOOPECTNU NPUBLIYKY
KOHMPOAUPOBAMb BbIYUCIEHUS, 8bIOUPAS NOOXOOAWUL Ol CUMYAYULU CNOCOO.

JleCTBUTEJIbHbIC YHCJIA

Y4eHUK HayuuTCs:
HCI0JIb30BaTh HAYaJIbHBIE MPEACTABICHUS O MHOXKECTBE I€HCTBUTEIbHBIX YUCEIL.

VUeHHK noayuum 603MONCHOCMb:

1) pazeums npedcmasgnenue o Yyucie u YUCI08bIX CUCMEMAX OM HAMYPATbHLIX 00 0eliCEUNeNbHbIX
yucen, 0 poau GbIMUCIEHUL 8 4el08e4eCKOll NPAKMuKe,

2) pazeumo u yeayoums 3HaHUs 0 0eCAMUYHOU 3aNUCU 0elCMBUMENbHbIX Yucel (nepuoouieckue u
Henepuoouyeckue opoou).

HN3mepeHusi, NpUOJINKEHUS, OLEHKH

Y4aeHuk HAay4YUTCA:
HCIIOJIb30BATh B XOAC PCHICHUSA 3a1a4 SJICMCHTAPHBIC IIPCACTABJICHU A, CBA3aAHHBLIC C
HpI/I6J'II/I)KéHHbIMI/I 3Ha4YCHUIMHA BCIINYHH.

Y4YeHUK noyuum 603MO*CHOCMb.

1) nousims, umo yuciosvie OaHHbIE, KOMOPLLE UCHOTLIYIOMCS 0I5l XAPAKMEPUCTIUKU 0ObEKMO8
OKPYIHCaoujeco Mupa, si8Istlomcst NPeUMyueCmeeHHo NPUOIUNCEHHLIMU, YMO NO 3ANUCU
NPUOIUINCEH-

HbIX 3HAYEHUI, COOPAHCAUUXCIL 8 UHPOPMAYUOHHBIX UCOYHUKAX, MONCHO CYOUMb O NO2PEUHOCMU
npUOIUICEeHUSL,

2) ROHAMb, YMO NOSPEUHOCTIb PE3VIbMAMA 8bIMUCTIEHUL OOIHCHA DbLMb COUBMEPUMA C
NOSPEUHOCIBIO UCXOOHBIX OAHHDBIX.

Harasinnas reoMmeTpus

Y4aeHuk HAay4YHTCA:



1) pacio3HaBaTh Ha YEPTE)KAX, PUCYHKAX, MOJENIAX U B OKPYKAIOLEM MUPE IJIOCKHUE U
MIPOCTPAHCTBEHHBIE TEOMETPUUYECKHE (PUTYDHI;

2) pacnio3HaBath pa3BEPTKHU KyOa, MPSIMOYTOJIBHOTO MapajulesenuIieaa, IPaBUIbHON MTUPaMU/IbI,
LWIMHpA U KOHYCA;

3) cTpouTh pa3BEPTKH KyOa U MPSMOYTOJILHOTO MapaljieNenuIe a,;

4) ompenenaTh MO JIMHEHHBIM pa3MepaM pa3BEPTKH (PUTYpPHI TUHEHHBIE pa3Mepbl caMoil (GUTYpBI U
Ha000pOT;

5) BBIUUCIHATH 00BEM MIPSAMOYTOJIBHOTO Napajuieenue1a.

Yuenuk nomyuum 603moorcnocmy:

1) sviuucaames 06vEMbI NPOCMPAHCIBEHHBIX 2€0MEMPULECKUX

@ueyp, cocmagnenHvix u3z npsAmMoy201bHbIX NAPALLENenUneoos,

2) yenybums u paszeums npedcmasieHus 0 npOCMpaHCmMeeHHbIX 2eoMempudeckux ueypax,
3) npumeHamb nouamuUe pazeépmku 015 8bINOIHEHUSL NPAKMUYECKUX PACUEMO8.

Coneprxanue y4eOHOro npeamera

APUOMETHUKA
HarypanbHble ynciia

Harypaneubiit  psng.  JlecatuyHast cucrema cuuclieHus. ApudmeTHdyeckue JIEHCTBHS €
HaTypaibHbIMU uncinamu. ColicTBa apudmernyeckux paeWictBuil. IloHsTHe o creneHu c
HaTypaJdbHBIM Moka3areneM. KBagpar u ky0 umcia. UHMCIOBBIE BBIPAKEHHSI, 3HAUYEHNUE YHCIIOBOTO
BeIpakeHUs. [lopsimok NEeWCTBUI B YMCIIOBBIX BBIPAKCHMSIX, HCIIOIB30BaHHE CKOOOK. Pemenume
TEKCTOBBIX 3ajiad apupMeTHYecKuMH criocodamu. Jlenutenu u kKpatHble. HamGompimmii oOruit
JICIATENb;, HAauMeHbIee obmee kpatHoe. CBolicTBa nenuMocTH. [Ipu3naku aenumocty Ha 2, 3, 5, 9,
10. IIpocteie u cocTaBHble yMcia. Pa3nokeHHe HaTypalbHOIO 4YHCIa HA MPOCThIE MHOMXKHUTEIU.
Jenenue ¢ ocTaTKoM.

Apoou.
OO6bikHOBeHHBIE npoOu. OcHOBHOE CBOWCTBO japodu. CpaBHEHHE OOBIKHOBEHHBIX JpPOOCH.

Apudmernueckue AeiCcTBUS ¢ 0OBIKHOBEHHBIMU JpoOsiMu. HaxokeHune 4acTu OT LEeI0ro U LeJoro
1o ero vactu. [lecsatuunsie apodu. CpaBHEHUE NECATUYHBIX ApoOei. ApudmeTrnieckue eiHCTBUS C
necsiTuayHbIMH ApoOsiMu. [IpencraBnenHue aecATHYHONW OpoOH B BUIE OOBIKHOBEHHOH Ipodu H
OOBIKHOBEHHOM B Buje AccaATHYHOW. OTHomeHue. [Ipomopuus. ocHOBHOE CBOMCTBO IPOIOPIHUH.
[Ipo1ieHThI; HAXOXKAEHHUE MPOLIEHTOB OT BEIMYMHBI U BEJIMUUHBI 110 €€ MPOLIEHTaM; BhIpaKeHHE
OTHOIICHHUS B MpOLIeHTaX. PeleHre TeKCTOBBIX 3a7a4 apu(METUUECKUMHU CIIOCOO0aMHU.

PanuonaabHbIe YHcIA.
[TonoxwurenpHble W OTpPUIATENIBHBIE YHUCIA, MOIYIb 4YHcla. V3o0paxkeHue ducen TOUYKAMHU
KOOPJAMHATHOM MpsAMOM; reoMEeTpUYecKass MHTEpHpeTanus MOAyNs 4uciia. MHOXKECTBO LENbIX
yricell. MHOXECTBO pallMOHANBHBIX Yrcell. CpaBHEHHE pAlMOHANBHBIX YMCeN. ApHpMeTHUECKHe
JencTBus
C panMoHaNbHBIMH yrciaMu. CBOHCTBa apu(MeTHUIECKUX ACHCTBHIA.

N3mepenus, npudankeHns, OleHKH. 3aBUCHMOCTH MEKIYy BeJTUYMHAMM.
Equaunbel  u3MepeHus Onuwsl, RnIouaou, o0wvéma, maccel, epemeHu, ckopocmu. Ilpumepsl
3aBUCHUMOCTEH MEXIY BETUUMHAMHU CKOPOCMb, 8peMs, PACCIMOSHUE, NPOU3BOOUMETbHOCb, 8PeMs,
paboma; yeua, Konuvecmso, cmoumocmes M 1Ap. [IpencraBieHue 3aBUCUMOCTEN B BUIE (OPMYIL.
Brruncnenus o gopmynam. PereHne TekCTOBBIX 3a7a4 apu(PMETUYECKUMU CIIOCOOaMH.



OJIEMEHTBI AJIT'EBPBI
Hcnonbs3oBanue OyKB Juisi 0003HAUEHUS YUCEN; JJIS 3allUCH CBOWCTB apU(METHUYECKHX JCHCTBHIA.
BykBeHHbIe BhIpayKeHHsI (BBIPAKEHUS ¢ IEpeMEHHbIME). YHCI0BOE 3HaUCHHE OYKBEHHOTO
BBIpQXKCHUSA. YpaBHEHUE, KOpeHb ypaBHEHMA. HaxokIeHue HEHU3BECTHBIX KOMIIOHEHTOB
apu(MeTHUECKNX JeUCTBUH. JleKapTOBBI KOOpAMHATHI Ha IUIOCKOCTH. [locTpoeHue Touku 1o eé
KOOpJIUHATaM, OIIPEIACIICHNE KOOPAUHAT TOUYKH Ha INIOCKOCTH.

OIIMCATEJIbHAS CTATUCTUKA. BEPOATHOCTD.
KOMBUHATOPUKA. MHOXECTBA
[IpencraBienue naHHBIX B Buie Tadnuu, auarpaMM. [loHsTHE O CiaydallHOM OMBITE U COOBITHH.
JlocToBepHOE M HEBO3MOXKHOE COObITHA. CpaBHEHHE MIaHCOB. Perienne KOMOMHATOPHBIX 33124
nepeOopoM BapHaHTOB. MHOXKECTBO, JIeMEHT MHOxecTBa. Ilycroe MHOXxecTBO. [logMHOXECTBO.
OObenuHeHne W IepeceyeHrue MHOXKecTB. MimocTpaius OTHOIIEHHWH MEXIy MHOXECTBaAaMH C
MOMOIIBI0 Juarpamm Jitnepa — BenHna.

HATJIAAHASA TEOMETPUA

Harnsanueie npencraBieHust o (urypax Ha IJIOCKOCTH: HpsiMasi, OTPE30K, Jyd, yroJi, JIoMaHas,
MHOTOYTI'OJIbHUK, IPAaBWJIbHBI ~ MHOTOYIOJIbHUK, OKPY)XHOCTb, KpYyr. UeTbIpEXyrojbHUK,
MPSIMOYTOJIbHUK, KBajapaT. TpeyrojlbHUK, BUABI TPEyroJbHUKOB. M300paxeHne reoMeTpuyecKux
¢uryp. B3zauMHoe pacrnosioxkeHHe IBYX HpPSMBIX, JABYX OKPYXHOCTEH, MPAMON M OKPYKHOCTH.
JlnunHa otpeska, nomanoil. [lepumerp MHOroyrospHuKa. EnuHNIBI n3MepeHus JUIMHbL. 3mepenue
JUTMHBI OTPE3Ka, MOCTPOEHNE OTPE3KA 3aJaHHOM JTMHBL. YT0oJ. Buasl yrios. ['pagycHas mepa yria.
W3mepenue M TNOCTpOECHHE YIJIOB C NOMONIbIO TpaHcmoprupa. [loHarue mmoman QGurypsr;
€IMHULIBI M3MepeHus riomaau. [lnomanp npsMoyroyibHUKa, KBajpaTta. PaBHOBennkue (Gurypsl.
Harnsanguele mpencraBieHHss O TMPOCTPAHCTBEHHBIX (uUrypax: KyO, mNapajuleNienuIie]l, Mpu3Ma,
nupamuaa, map, chepa, konyc, mumHAp. M300pakeHne mpocTpaHcTBeHHBIX ¢uryp. [Ipumeps
cedueHUi. MHOTOrpaHHUKH, MPaBUIIbHBIE MHOTOIpaHHUKU. [IpriMepsl pa3BEPTOK MHOTOIPaHHUKOB,
nuiauHapa W KoHyca. [loHstue o00béma; emuHunBl 00bEMa. OOBEM  MPAMOYrOJIHHOTO
napajuienenunena, kyoa. Ilonsitue o paseHctBe ¢uryp. LleHTpanbHasi, oceBas U 3epKalbHas
cummeTpuu. M300paxkeHne CUMMETPUYHBIX QUTYP.

MATEMATHUKA B UICTOPUYECKOM PA3BUTHUN.
Hcropuss dopmupoBaHus TMOHATHS 4YWCIA: HATypaJibHbIe 4YHCIa, ApOOH, HEIO0CTaTOYHOCTh
palMOHAJIBHBIX YHUCEN JJIi TE€OMETPUYECKUX H3MEPEHUH, HppalnroHaibHble yucia. CTapuHHbBIC
cucteMbl 3amucu uyuces. Jlpoou B BaBuione, Erunte, Pume. OTKpbITHE AECATHYHBIX APOOCH.
CrapunHble cucTeMbl Mep. JlecaTuunbie ApoOM M MeTpuueckas cucrema wmep. llosiBieHue
OTpULIATENbHBIX yncen U Hyns. JI. Marnuukuit. JI. Diinep.

TemaTnyeckoe NJIAHMPOBaHHE I S Kj1acca

Tema Konnuec BocnurarejJbHbIN aCIIEKT YPOKa
TBO
4acoB
JInnun 7 YcTaHOBIIEHHE JOBEPUTEIBHBIX OTHOIICHUM MEXKY YUYUTEIEM

U ero y4YeHMKaMH, CIOCOOCTBYIOIIMX  IO3UTUBHOMY
BOCTIPHATHIO yJalTUMHCS TpeOOBaHUN M MPOCHO y4HTEs,
NPUBJICUECHUIO MX BHHMMaHHMS K OOCyXKZaeMoil Ha ypoke
uHpopmManuy, aKTHBM3AIIUU ux NO3HABATEJIbHOM

5




JACATCIIbHOCTH.

HarypanpHble yncia

13

YcTaHOBIIEHHE JOBEPUTEIBHBIX OTHOIICHUM MEXY YUYUTEIEM
n €ro Y4CHUKAMU, CHOC06CTByIOIJ_II/IX MMO3UTUBHOMY
BOCTIPHSATHIO yYaITUMHUCS TpPeOOBaHWH M TPOCHO y4YHUTEIs,
IPUBJIEYECHUI0 WX BHHMMAaHUA K OOCYXJaeMOH Ha YpOKe
uHpOpManuy, aKTUBU3AIUN 150, II0O3HABATEJILHON
JIESITEJIbHOCTH.

JIe’CcTBHs ¢ HaTypaJbHBIMU
YUCIIAMU

22

[IpumeHenre Ha ypoke HUHTEPAKTUBHBIX (QOpM pabOThI
yUAIIUXCSA:  MHTEIUIEKTYalbHBIX WP, CTUMYJUPYIOLIUX
MO3HABATEJIIbHYI0 MOTHBAIMIO IIKOJIBHUKOB; TPYIIIOBOM
paboTel WM paboThl B Mapax, KOTOpPbIE ydyaT IIKOJbHUKOB
KOMaHJHOU paboTe U B3aUMOJECHCTBUIO C JPYTUMU JETbMH.

Hcnosb30BaHue CBOMCTB
JNENCTBUN IPU BBIYMCIICHUSIX

10

BxiroueHue B ypok UTpOBBIX MPOLIEAYP, KOTOPHIE MOMOTAIOT
NoJJepKaTh MOTHUBALMIO JETEeH K TOJYYCHUIO 3HAHUM,
HaJIa)XKMUBAHHUIO MO3UTHBHBIX MEKIMYHOCTHBIX OTHOIICHUM B
KJlacce, TIOMOTAIOT  YCTAaHOBJICHHUIO  JIOOpOXKeNIaTeabHON
aTMoc(epbl BO BpeMsl YpoKa.

Vrase n MHOT'OYI'OJIBHUKH

WHUIMAPOBAHWE W TMOJJIEPKKAa  HWCCIIEJOBATEIhCKOMN
ACATCIIBHOCTH IMKOJIBHUKOB B paMKax pfajlnu3dalliid HWMH
VHAWBUAYAJIbHBIX u rpynmoBbIX HUCCIICOOBATCIIBCKUX
IIPOCKTOB, YTO JACT IIKOJIBHUKAaM BO3MOXXHOCTH HpI/IO6peCTI/I
HAaBBIK CaMOCTOATECIIBHOTO pemicHusd TeOpeTquCKOﬁ
npoOJeMbl, HaBBIK  TCHEpPUpPOBaHUA W  odopMICHUS
COOCTBEHHBIX UIEH

JemumocTts uncen

17

[IpumeHeHne Ha YpOKe HWHTEPAKTUBHBIX (opM padOThI
yUYallUXCS:  MHTEUICKTYaIbHBIX  WTP, CTHMYJUPYIOIIAX
MIO3HABATENIFHYIO MOTHBAIMIO IIKOJHGHUKOB, TPYIIIOBOH
paboThl WM paboOThl B TapaxX, KOTOPHIE Y4aT IIKOJIHHUKOB
KOMaHJTHOW paboTe U B3aMMOJICHCTBHIO C IPYTHMHU JCTHMHU.

TpeyroabHUKU U
YeThIPEXYrOJIbHUKH

BximtoueHue B ypoK MIpOBBIX IMPOIEAYP, KOTOPHIE TTOMOTAOT
nojjiepkaTh MOTHBAIIMIO JIeTed K TMOJIYYCHHUIO 3HAHUH,
HAJIQKUBAHMIO ITO3UTHBHBIX MEXKJIMYHOCTHBIX OTHOIIEHHH B
KJlacce, IIOMOTAIOT  YCTAaHOBJICHHIO  JIOOpOXKeNIaTeIbHON
aTMoc(epbl BO BpeMsl YpoKa.

Hpobu

20

[IpumeHenne Ha ypoKe HWHTEPAKTUBHBIX (GOpM pPaOOTHI
YUAIIMXCSA:  UHTEIJIEKTYaJdbHBIX  UTP, CTUMYJIUPYIOLIUX
MO3HABATEIIBHYI0 MOTHBAIMIO  IIKOJBHUKOB; TPYIIOBOMA
paboTel wiu paboTHl B Mapax, KOTOPBIE y4yaT MIKOJIHHHUKOB
KOMaHJHON paboTe U B3aUMOJCHCTBUIO C IPYTUMU JETHMH.

JelicTBus ¢ qpodsaMu

38

YcTaHOBIIEHNE JOBEPUTEIBHBIX OTHOIIEHUN MEXY YUUTEIEM
U ero y4YyeHMKaMH, CIHOCOOCTBYIOIIMX  IO3UTUBHOMY
BOCIIPHATHIO yJalTUMHCS TpeOOBaHUH M MPOChO ydMTens,
NPUBJICUECHUIO UX BHHMMaHHUS K O0OCyXZaeMoil Ha ypoke
uHpopMaLuy, aKTHBM3ALIUU ux MO3HaBaTEJIbHOM
JIESITEIBHOCTH.

MHororpaHHuku

I/IHI/IL[I/II/IpOBaHI/Ie n MOAACPIKKA HCCIIeI0BaTEIbCKOM
ACATCIIbBHOCTH IIKOJIbBHUKOB B paMKax pceajlin3dalluu HWMU
HHIWBUOYAJIBbHBIX n IpynIIoBbIX HCCICA0BATCIBCKUX
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MPOEKTOB.

Tabnuue! u AUarpamMMbl

BxitoueHue B ypoK UTpOBBIX HPOLIEAYP, KOTOPBIE MOMOTAKOT
MOoJJEpKaTh MOTHUBALUIO JETEH K TOJYYEHUIO 3HAHHM,
HaJIa)XKUBAHHUIO MO3UTHBHBIX MEXKJIMYHOCTHBIX OTHOIICHUM B
KJlacce, IOMOTAIOT  YCTAaHOBJICHUIO  JI0OpOXKeIaTeIbHON
aTMoc(epbl BO BpeMsi YpoKa.

IToBTOpEHUE

BxitoueHue B ypoK UTpOBBIX MPOLIEAYP, KOTOPHIE MOMOTAKOT
NoJJEpKaTh MOTHUBALMIO JETEH K TOJYYEHUIO 3HAHWM,
HaJIa)XKMUBAHHUIO MO3UTHBHBIX MEKJIMYHOCTHBIX OTHOIICHUM B
KJlacce, IOMOTAIOT  YCTAaHOBJICHUIO  JI0OpOXKeNIaTeabHON
aTMoc(epbl BO BpeMsl ypoKa.

Bcero
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TemaTn4veckoe IVIAHUPOBAHUE NJIA 6 K1acca

Tema

Koaunuec
TBO
JacoB

BocnurareJbHbIN aCNIEKT ypoKa

OOBIKHOBEHHBIE TPOOH

18

BxiroueHue B ypoK HWrpOBBIX MPOLEAYP, KOTOPBIE
IIoOMOTaroT MOAACpKaTb MOTHBALIUIO }IeTef/'I K IOJY4YCHHIO
3HaHHI>i, HaJIa>)KUBAHU IO IIO3BUTHUBHBIX MECKIIMYHOCTHBIX
OTHOWIEHWH B  KJacce, TOMOTAIOT  YCTAHOBJICHHUIO
noOporkenaTeapHO aTMOC(ephl BO BpeMs ypoKa.

[Ipsimble HA TIJIOCKOCTH U B
MIPOCTPAHCTBE

NuunuupoBanre ©  NOJACPKKA  UCCIEA0BATEIbCKON
JESTETLHOCTH IITKOJIBPHUKOB B paMKaxX pealu3alud UMU
WHIUBHUIYAIbHBIX W TPYIIOBBIX  HMCCIEIOBATEIBCKUX
MPOEKTOB, YTO JIACT IMIKOJbHUKAM BO3MOYKHOCTh MIPHOOPECTH
HaBBIK  CAMOCTOSITEJILHOTO  PEIICHHS  TEOPETHYECKOM
npoOjeMbl, HaBBIK TECHEPUPOBaHUS U  odopMIeHUs
COOCTBEHHBIX HJCH.

JlecsaTuuHbie TpodU

Hcnoap3oBanue BOCIIUTATEILHBIX BO3MOKHOCTEH
coliepKaHusg Y4eOHOro mpeaMera uepe3 JIEMOHCTPAILHIO
IEeTIM IPUMEPOB OTBETCTBEHHOTO, IPKIAHCKOTO
MIOBEICHMUS, MIPOSIBIICHUS YeJIOBEKOJIIO0HS H
JT00pOCEPICUYHOCTH, Yepe3 Moa00p 3aaad I peHICHUs.

JlercTBUS ¢ ASCITUYHBIMU
IpoOsSIMHU

31

VYcraHoBNEHHE ~ JOBEPUTEIbHBIX  OTHOLICHUH  MEXIY
yuyuTe€IeM M €ro  y4eHMKaMH,  CIOCOOCTBYIOIIMX
IO3UTUBHOMY BOCIPHSTHIO yJalUMHCS TpeOOBaHUNH U
npock0  yduTess, IMPUBICYEHHIO MX  BHMMaHUS K
oOcyxiaeMoii Ha ypoke HHGOpMAIMM, AKTUBHU3ALUU HX
II03HABATEJIBHOMN NEATEIbHOCTH.

OKpyXHOCTb

Bxirouenue B ypok UIpOBBIX IIPOLEAYP, KOTOPbIE TOMOTAKOT
NOAJEPKAaTh MOTHBALMIO JAETed K IIOJYyYEHWIO 3HAHU,
HaJIQ&)KMBAHUIO MO3UTHUBHBIX MEXIMYHOCTHBIX OTHOIIEHUH B
Kjacce, IOMOTalT YCTaHOBICHHIO J100poXkenaTeabHON
aTMoc(epbl BO BpeMs ypoKa.

OtHo1IeHHS U IMPOLCHTLI

14

[IpumeHeHne Ha YpOKe HMHTEPAKTUBHBIX (OpM pabOTHI
yyalluXxcs:  HMHTEUIEKTYalbHbIX  WUIP, CTUMYJUPYIOIIHUX
NIO3HABATEJIIbHYI0 MOTHBAILMIO  IIKOJIBHUKOB; TPYNIIOBOM
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paboTel uau paboThl B mMapax, KOTOPHIE Y4aT IIKOJIHHUKOB
KOMaHJIHOH paboTe U B3aUMOJICHCTBHUIO C IPYTUMU JIETHMHU.

CummMmerpus

WHunuupoBanne W HOJAEpPXKKA  UCCIIENOBATEIbCKON
JESITEIbHOCTH ILIKOJBbHUKOB B paMKax pealu3alud UMHU
UHAMBUAYAJIbHBIX M TPYNIOBBIX  HCCIIEIOBATEIbCKUX
IPOEKTOB, YTO JacT IIKOJbHUKAM BO3MOYKHOCTh IPUOOpECTH
HaBbIK  CAMOCTOSITEJIbHOTO  pEIIEHUS  TEOPETHUYECKOUN
npoOiieMbl, HaBBIK TI'E€HEPUPOBAHUS U  OPOPMIICHUS
COOCTBEHHEBIX UIEH

Bripaxkenust, popmyisl,
YpaBHEHHS

15

[Ipumenenre Ha ypoke HWHTEPAaKTUBHBIX (QOpM pabOThI
yUaIIUXCSA:  MHTEIJIEKTYalbHBIX WP, CTUMYJUPYIOLIUX
MO3HABATEJIIbHYI0 MOTHBAIMIO IIKOJIBHUKOB; TPYIIOBOM
paboTel WM paboThl B Mapax, KOTOPbIE ydaT HIKOJIbLHUKOB
KOMaHJHON paboTe U B3aUMOJECHCTBUIO C JPYTUMU JETbMH.

Iensie uncna

14

Hcnonn3oBanne BOCIIUTATCIBHBIX BO3MOJKHOCTEH
collepaHus y4eOHOTO TMpeaMeTra dYepe3 JIEMOHCTPAIIHIO
JIeTSIM ~ TIPUMEPOB  OTBETCTBEHHOTO,  TPaXKJIAHCKOTO
IIOBCACHHA, IIPOABJICHUSA 4eJJ0BEKOJIFOOMS n
T00pOCEPICUHOCTH, Yepe3 MoA00p 3aaad I pEIIeHUsI.

MHoxecTBa.
Kombunaropuka.

Bxomtouenue B ypok UTPOBBIX TPOLETYP, KOTOPBIE TTOMOTAIOT
MOAJepKaTh MOTHBALMIO JI€TEd K TMOJYyYECHHUIO 3HAHHM,
HaJIa)KMBAHMUIO MMO3UTHUBHBIX MEKIMYHOCTHRIX OTHOIIICHUM B
KJlacce, TOMOTAl0T YCTAHOBIICHHUIO JIOOpPOKENIaTeIbHON
aTMocdepsl BO BpeMsl ypoKa.

ParmmonanbHbIe yncia

16

YcTraHoBIE€HHE ~ JIOBEPUTENbHBIX  OTHOLICHUH  MEXITY
yauTeneM — u ero  y4CHUKaMH, CHOCOOCTBYIOITUX
MO3UTUBHOMY BOCTIPUSTHIO Yy4YalIUMUCS TpeOOBaHUA U
npoch0d  y4WTENs, TMPUBJICUYECHUIO WX BHUMAHUI K
o0cyxmaemMoil Ha ypoke HHGOPMAIUH, AKTUBH3AIUU HUX
ITO3HABATEILHON IEITEILHOCTH.

MHOFOYFOJ’IBHI/IKI/I u
MHOTI'OI'pPaHHUKHA

10

NHunuupoBaHue ©W  TOMJEPKKA  HUCCIEAOBATEIIbCKOM
JESATEILHOCTH IIKOJIBHUKOB B paMKaxX pealu3alud HUMU
WHIUBHUIYAJIbHBIX W TPYIIOBBIX  HCCIEAOBATEIIbCKUX
MIPOCKTOB, YTO JIACT IIKOJbHHUKAM BO3MOYKHOCTh MIPHOOPECTH
HaBBIK  CAMOCTOSITEJILHOTO  PEIICHHS  TCOPETHYECKOM
npoOjieMbl, HaBBIK TCHEPUPOBaHUS W  odopMIICHUS
COOCTBEHHBIX HJEH.

IToBTOpEHME.

Bxurouenue B ypoK UTPOBBIX MPOLEAYP, KOTOPbIE TOMOTAOT
NOJAJEpXKaTh MOTHUBAILMIO JeTed K IMOJy4eHUIO 3HaHUH,
HAJIQKUBAHHUIO MO3UTUBHBIX MEXKIMYHOCTHBIX OTHOIIEHHUI B
KJlacce, TIOMOTAlOT YCTAaHOBJICHHUIO JOOpOXKeTaTeNbHON
aTMoc(epsl BO BpeMsl YpoKa.

Bcero
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Martematuka 7-9 kjace (aareépa u reomerpusi)

IlnanupyemMble pe3vJbTAThHI 0CBOCHHUS YUEOHOI0 MpeIMeTa

Auiredpa
[Iporpamma  oOecrmeunBaeT  JOCTIDKEHHE  CIEAYIOIIMX  PE3yJIbTaTOB  OCBOCHUS
00pa3oBaTesbHON POTPaMMbI OCHOBHOT'O O0IIIEro 0Opa3oBaHMS:

1) ruunocmmuole:
c(OPMHUPOBAHHOCTh OTBETCTBEHHOTO OTHOIICHHUS K YYCHHIO, TOTOBHOCTh M CIIOCOOHOCTH
00yJarommMxcsi K CaMOPa3BUTHIO M CaMOOOpPA30BaHHIO HA OCHOBE MOTHBAIIMM K OOYYCHHIO U
MIO3HAHUIO, BBIOOPY JanbHelero oopazoBaHus Ha 0a3e OPUEHTUPOBKU B MUpE Mpodeccuil u
MpoecCHOHANBHBIX ~ MPEINOYTEHUH, OCO3HAHHOMY  TOCTPOCHHIO  WHIWBHIyaTbHOU
00pa30BaTEIILHON TPACKTOPHH C YUETOM YCTOWYUBBIX TTO3HABATEIIHHBIX HHTEPECOB;
c(hOpMUPOBAHHOCTD I[EJTOCTHOTO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH W OOIIECTBEHHOW MTPAKTUKH;
c(OPMHUPOBAHHOCTh KOMMYHUKATUBHOW KOMITETCHTHOCTH B OOIICHHH W COTPYIHUYECTBE CO
CBEPCTHUKAMH, CTapIIMMHU W MIAIIIAMH, B 00pa30BaTelbHON, OOIIECTBEHHO IIOJIE3HOM,
y4eOHO-HCCIEA0BATEIbCKOM, TBOPUECKON U IPYTUX BUIAX AEATEITLHOCTH;
YMEHHE SICHO, TOYHO, TPAaMOTHO H3JIaraTh CBOM MBICIM B YCTHOW W THCHMEHHOW peYH,
MMOHMMATh CMBICIT TOCTABJICHHOM 3a/1a49¥, BBICTPAMBATh apTyMEHTAIIHIO, IIPUBOIUTH TPUMEPHI H
KOHTPIIPUMEPHI;
Mpe/ICTaBJICHHE O MaTeMaTUYeCKON HayKe Kak cepe 4eloBeYecKoi JAesiTeNbHOCTH, 00 3Tanax
e€ pa3BUTHSL, O €€ 3HAYUMOCTH IS Pa3BUTHS [IMBUIN3ALINY;
KPUTHYHOCTh MBIIIJICHUS,, YMEHHUE PAcCHO3HABaTh JIOTUYECKH HEKOPPEKTHBIE BbICKa3bIBaHMUS,
OTJINYATh THIOTE3Y OT (aKTa;
KpEaTUBHOCTb  MBIIUJICHUS, HMHHUIIMATHBA, HAXOJUYMWBOCTh, AKTHUBHOCTh IMPH PEUICHUH
anreOpandecKux 3aaad;
yYMEHHE KOHTPOJIUPOBATH MPOIECC U Pe3yIbTaT YueOHOI MaTeMaTH4eCKO! e TeIbHOCTH;
CHOCOOHOCTh K OMOI[MOHAJILHOMY BOCIPHUATHIO MaTeMaTHYECKUX OOBEKTOB, 3a/1a4, PelICHUIA,
paccyxJIeHUM.

2) memanpeomemmsle:

YMEHHUE CaMOCTOSITEIBHO TUIAHUPOBATh AlIbTEPHATHBHBIC IIYTH JIOCTHKEHHUS 1eJIeH, 0CO3HAHHO
BbIOHMpaTh Hanbosee 3 GeKTUBHBIE CIIOCOOBI pelIeHNs] y4eOHBIX U MMO3HABATEIbHBIX 33/1a4;
YMEHHUE OCYIICCTBISITH KOHTPOJb IO Pe3yabTaTy M IO CrnocoOy JCHCTBUS Ha YpPOBHE
IIPOU3BOJILHOTO BHUMAHMS K BHOCUTH HEOOX0IUMbIE KOPPEKTHUBBI;

YMEHHUE aJICKBaTHO OICHUBATh IPABUJIBHOCTh WU OIIMOOYHOCTHh BBIMOJIHEHUS Y4eOHOM
3aauu, €€ 00BEKTUBHYIO TPYJAHOCTh H COOCTBEHHBIC BO3MOXHOCTH €€ peIlCHUS;

OCO3HAHHOE BJAJICHUE JIOTHUYECKUMU JIEHCTBUSIMU OMpeAeNieHUus] TMOHATHH, 0000IIeHus,
yCTaHOBJICHHS aHAJIOTUH, KJIacCCU(PHUKAIIMN HA OCHOBE CAMOCTOSITEIbHOTO BEIOOPA OCHOBAHUI U
KPUTEPUEB, YCTAHOBJICHHS POIOBUAOBHIX CBS3EH;

YMEHHE yCTaHABIMBATh NMPUYMHHO-CIIEICTBEHHBIE CBSI3U; CTPOUTH JIOTUYECKOE PACCYKICHHE,
YMO3aK/IIouYeHre (MHAYKTUBHOE, IEAYKTUBHOE U 110 aHAJIOTHUHN) U BBIBOJIBI;

YMEHHE CO3/1aBaTh, MPUMEHATh U TMPeoOpa3oBBIBaTh 3HAKOBO-CUMBOJIMWYECKUE CPENICTBA,
MOJIETH M CXEMBI IS pelleHusl y4eOHbIX U MMO3HABATENbHBIX 33/1a4;

YMEHHE OPraHU30BBIBATH Y4eOHOE COTPYAHUYECTBO U COBMECTHYIO JESITENBLHOCTh C YUUTEIEM
U CBEpPCTHHKAMH: OIpEAesaTh IIeNH, paclpeneieHne (QyHKUUA © poJedl y4acTHUKOB,
B3aUMO/ICHCTBUE U 0OIIMe crocoObl paboThl; yMeHHe paboTaTh B TPYINE: HAXOIUTH OOIIee




peleHre U paspemarb KOH(IMKTHI Ha OCHOBE COTJIACOBAHMS TMO3UIMHA M y4éTa MHTEPECOB;
ciymarth naptuépa; GopMynupoBaTh, apryMEHTHPOBATh U OTCTAMBATh CBOE MHEHUE;
c(OpMHUPOBAHHOCTh y4eOHOW U OO0IIe MOJB30BATEIBCKOW KOMIIETEHTHOCTH B OOJIACTH
UCIIOJb30BaHUS HH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TexHosoruii (MKT koMmeTreHTHOCTH)
IIEpBOHAYAJIbHBIE NIPEACTABICHUS 00 UIESIX U O METOJaX MaTeMAaTUKH KaK 00 yHHBEpCalIbHOM
SI3bIKE HAyKU U TEXHUKH, O CPEACTBE MOJACINPOBAHUS SBJIICHUN U IIPOLIECCOB;

YMEHHE BMJIETh MATEMaTHYECKYIO 3aJauyy B KOHTEKCTE MPOOJEMHOM CHUTyalluM B JPYrux
JUCUUIIIMHAX, B OKPYKAIOUIEH )KU3HH;

YMEHHE HaXOJUTh B PA3JIMYHBIX HMCTOYHHMKAX HH(POPMALUIO, HEOOXOIUMYIO Uil PEIICHHS
MaTeMaTHYEeCKUX MPOOJIeM, W TPEACTABIATh €€ B MOHATHON (opMe; MPUHUMATh PEIICHUE B
YCIIOBUSAX HETIOJIHON U U30BITOYHON, TOUHON U BEPOSTHOCTHON MH(pOpPMAIIIH;

yMEHHE IOHHMMaTh W MCHOJIb30BaTh MaTeMaTHUYECKHE CPEACTBA HArjasSAHOCTH (pUCYHKH,
YepTekKH, CXEMBI U JIP.) Ul WIUTIOCTPALIUH, HHTEPIIPETALIMH, apTyMEHTAIlUH;

YMEHHE BBIJIBUTaTh TMIOTE3bl MIPU PEIICHUU y4EOHBIX 3a/1a4 M MOHMMAaTh HEOOXOAUMOCTh UX
IIPOBEPKHU;

YMEHHE NMPUMEHSATh UHIYKTUBHbIE U JETYKTUBHBIE CIIOCOOBI pacCyA€HNUN, BUJIETh Pa3IMYHbIe
CTPATETHH pPEIICHUS 3a/1a4;

IIOHUMAHHE CYIIHOCTH aJTOPUTMUYECKHUX MPEANUCAHUA M yMEHHE JEWCTBOBaTh B
COOTBETCTBUU C IPEIJIOKEHHBIM aITOPUTMOM;

YMEHHE CaMOCTOSATEIbHO CTaBUTh LIE€JH, BBIOMPATh U CO3/1aBaTh AJITOPUTMBI Ui PEIICHUs
y4eOHBIX MaTeMaTUYECKUX MPOOIeM;

YMEHUE IIJIAHUPOBATh U OCYILECTBIIATH ACSITEIIBHOCTD, HAITPABJICHHYIO HA pEelICHUE 3a/1a4
HCCIIEA0BATENBCKOTO XapaKTepa.

1) npeomemmnoie:
yMeHHe paboTaTh C MAaTEMAaTHIECKUM TEKCTOM (CTPYKTYpUPOBaHUE, U3BICYCHUE HEOOXO0IMMOMN
nHpOpMAIIMK), TOYHO M TPAMOTHO BBIPQXKaTh CBOW MBICIIM B YCTHOW M THCHMEHHON peuH,
MPUMEHSIST MAaTEMAaTHYECKYI0 TEPMUHOJIOTHIO U CHMBOJIMKY, MCIIOJBb30BaTh PAa3JINYHbIC S3BIKH
MaTeMaTUKU (CIOBECHBIM, CHMBOJMYECKHH, TpapuuecKuii), OOOCHOBBIBATH CYKICHHS,
MIPOBOJIUTH KJIACCH(HUKALINIO, JTOKA3bIBATh MATEMATHUECKUE YTBEPIKICHHS,
BIaJicHHEe 0a30BBbIM TOHSATHWHBIM amllapaToM: HWMETh IPEICTaBICHHE O 4YHUCIE, BIAJICHHUC
CHMBOJIbHBIM SI3BIKOM aireOphbl, 3HAHHE JJIEMEHTApHBIX (YHKIMOHAIBHBIX 3aBHCUMOCTEH,
(dbopMupoBaHHE TPEICTABICHUN O CTATHCTUYECKUX 3aKOHOMEPHOCTSX B PEaTbHOM MHUpPE U O
pa3IMYHBIX CHOCO0aX HMX HM3Y4YeHUs, 00 OCOOCHHOCTSAX BBIBOJOB W IPOTHO30B, HOCSIIMX
BEPOSTHOCTHBIN XapakTep;
YMEHUE BBITIOJHATH areOpandecKie Mpeoopa3oBaHus PallMOHAIBHBIX BRIPAKCHUH, TPUMEHSITh
WX JUIS pelieHusl y4yeOHBIX MaTeMaTHYeCKMX 3alad M 3aJad, BO3HUKAIOIIMX B CMEXKHBIX
y4EOHBIX MPEAMETAX;
YMEHHUE T[0JIb30BAaThCS MAaTEeMAaTHYCCKUMU (OPMYJIaMH M CaMOCTOSITEIBHO COCTaBIISTh
(dbopMyIbl 3aBUCUMOCTEH MEXIYy BEIMYMHAMU Ha OCHOBE OOOOIICHWS YACTHBIX CIIy4acB H
AKCIEPUMEHTA;
yMEHHME pelaTh JHUHEWHbIE W KBaJpaTHbIE ypaBHEHUS M HEPABEHCTBA, a TaKKe
(GyHKIIMOHATBHO-TpaUUecKue MpEeACTaBICHUS sl OMHCAHMS W aHajdn3a MaTeMaTHYeCKHX
3a/1a4 U pealibHbIX 3aBHCUMOCTEH;
OBJIaJICHUE OCHOBHBIMH CHOCOOaMU TPENCTABJICHUS W AaHalU3 CTATUCTUYECKUX TaHHBIX;
YMEHHE pelllaTh 33/]a4i Ha HaX0K/IEHUE YacTOTHl M BEPOSTHOCTHU CIIy4alHBIX COOBITU;
YMEHHE MPUMEHSATh U3YUEHHBIC TOHATHUS, PE3YJIbTaThl U METOIBl MPH PEIICHUH 33134 U3
pPa3IMYHBIX pa3[elioB Kypca, B TOM YHCIE 3aad, HE CBOISIIUXCS K HEMNOCPEACTBEHHOMY
MIPUMEHEHHIO U3BECTHBIX allTOPUTMOB.

I'eomerpus
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[Iporpamma  oOecmeuyuBaeT  JOCTIDKEHHE  CIEAYIOIIMX  Pe3yJbTaTOB  OCBOCHUS
o0pa3oBaTesbHON POrpaMMbl OCHOBHOT'O O0IIIEro 0Opa3oBaHMs:

Dauunocmuote:
(dbopMUpOBaHHE OTBETCTBEHHOTO OTHONICHHWS K YYEHHUIO, TOTOBHOCTH MW CIIOCOOHOCTH
oOyJaromuxcss K CaMOpa3BUTHIO U caMOOOPa30BaHUIO HA OCHOBE MOTHBAIMU K OOYYECHHUIO H
MO3HAHUIO, BBIOOPY JaibHENIIero oOpa3oBaHus Ha 0a3e OPUEHTHPOBKH B MUpE Mpodeccuii u
npo(ecCHOHANBHBIX ~ NPEIANOYTCHUH,  OCO3HAHHOMY  TIOCTPOCHHIO  WHAWBUIYaJbHOM
00pa3oBaTeNbHON TPACKTOPHH C YIETOM YCTOMYUBBIX MO3HABATEIBHBIX HMHTEPECOB;
(dbopMuUpoBaHHE LEIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKH U OOIIECTBEHHOM MPAKTHKH;
(dbopmMupoBaHHEe KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIEHWH M COTPYIHHUYECTBE CO
CBEPCTHUKAMH, CTapIIMMH W MJIAIIIMMU B 00pa30oBaTeNbHOM, OOIIECTBEHHO TIOJIE3HOM,
yueOHO-HCCIIeI0BATEbCKON, TBOPYECKON M IPYTUX BUAAX NESTEITHHOCTH;
YMEHHE SICHO, TOYHO, TPAMOTHO H3JIaraTh CBOM MBICIIM B YCTHOW W THCHMEHHOW pedH,
MMOHUMATh CMBICT TIOCTABIICHHOH 3a/1a4M, BEICTPAUBATh apryMEHTAIINIO, IPUBOUTH TPUMEPHI U
KOHTPIIPUMEDPHI;
KPUTHYHOCTh MBIIICHUS, YMEHHE PACIO3HABATh JIOTHYECKH HEKOPPEKTHBIC BBHICKA3BIBAHMS,
OTJIMYATh THUTOTE3Y OT (haKTa,
KPEaTUBHOCTh  MBINUICHHUS, WHHUIMATHBY, HAXOMYMBOCTh, AaKTUBHOCTh TIPU PEIICHUH
TeOMETPUYECKUX 33]1ad;
YMEHHE KOHTPOJIHMPOBATH MPOIIECC U PE3YNIbTAT YIeOHOH MaTeMaTHUECKON AEATEIbHOCTH
CHOCOOHOCTh K SMOIIMOHAJIBHOMY BOCHPHUATHIO MaTeMaTHUYECKUX OOBEKTOB, 3a/a4, PElIeHH,
paccyxJIeHUM.

2) memanpeomemnole:
YMEHHE CaMOCTOSITEIHHO IJIAHUPOBATh AIbTEPHATHBHBIE YTH JIOCTIIKEHHUS eJIeH, 0CO3HAHHO
BBIOMpaTh Hanbosee 3 HEeKTUBHBIE CTIOCOOBI PEIICHHS YICOHBIX M TIO3HABATEIHHBIX 3a/1a4,
YMEHHE OCYHIECTBISATh KOHTPOJIb 10 PE3yJIbTaTy M IO CIOCOOy IeHCTBHS Ha YpOBHE
MIPOU3BOJIEHOTO BHUMAHHS U BHOCUTH HEOOXOIMMbIE KOPPEKTHBHI;
YMEHHE aJeKBATHO OLEHUBATh NPABUIBHOCTh WM OIIMOOYHOCTHh BBIMOJHEHHUS Y4eOHOM
3aauu, € 00BEKTUBHYIO TPYAHOCTh H COOCTBEHHBIC BO3MOYKHOCTH €€ PEIICHUS;
OCO3HAHHOE BJIAJICHUE JIOTUYCCKUMHU JICUCTBUSMH ONPEICICHHUS TOHITHH, 000OIIeHMs,
YCTAHOBJICHUS aHAJIOTHIA, KJIacCU(UKAIIMH Ha OCHOBE CAMOCTOSTEIILHOTO BEIOOpA OCHOBAaHUH U
KPUTEPHEB, YCTAHOBIICHHSI POJOBUIOBBIX CBSI3CH;
YMEHHUE YCTAaHABJIMBATH NMPHUYNHHO-CIICJACTBEHHBIC CBS3H, CTPOUTH JIOTUYECKOE PacCyXJICHUE,
YMO3aKIItoueHUe (MHAYKTHBHOE, ICAYKTHBHOE M 110 aHAJIOTHUHN) U BBIBOJIBI;
YMEHHUE CO3/laBaTh, MPUMEHSITh U TPeoOpa3oBbIBATh 3HAKOBOCHMBOJMYECKHE CPEICTBA,
MOJICJIH ¥ CXEMBI JIJIsl pellieHHsI Y4eOHBIX M IMO3HABATEIBHBIX 33]1a4;
YMEHHUE OPraHU30BbIBaTh Y4€OHOE COTPYIHHUYECTBO M COBMECTHYIO JIESTCIBLHOCTh C YYUTEICM
U CBEPCTHHKAMH: OMPENENITh ILENH, pactupenenarth (yHKIUU U pPOJIM YYaCTHHKOB, OOIIHe
crocoObl paboThl; yMeHUE paboTaTh B TpyIIe: HaXOAWUTh OOIIee pelieHHe U pa3peniaTh
KOH(DIUKTH Ha OCHOBE COTJIACOBAHMS TO3UIMI W y4€Ta WHTEPECOB; CIyIIATh MapTHEPA;
(dbopMynupoBaTh, apryMEHTUPOBATh U OTCTAUBATh CBOE MHEHUE;
(dbopMupoBaHHe U pa3BUTHE y4eOHOUN U 0O0IIe MOIB30BATENBCKOW KOMIIETEHTHOCTH B 001acTu
HCIO0JIb30BaHUs HH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX TexHonoruil (MKT xomneTeHnTHOCTH);
(dhopMHpOBaHKE MTEPBOHAYAIBLHBIX MPEICTABICHUN 00 UAEIX U O METOJAaX MaTeMaTUKHU KaK 00
YHHUBEPCATHHOM SI3bIKE HAYKH M TEXHHUKH, O CPEJICTBE MOJICIIMPOBAHNUS SIBIICHUH U MTPOLIECCOB;
YMEHHE BHUIETh MAaTEMaTHYECKYIO 3a7adyy B KOHTEKCTe MPOOJIEMHON CHUTyallMid B APYTUX
JTUCIUIUINHAX, B OKPYKAIOIIEH KU3HU;
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® yMEHHE HAaXOJUTh B PA3IUYHBIX HCTOYHUKAX HH(OPMAIHMIO, HEOOXOAMMYIO JJIsl pPEHICHUs
MaTeMaTUYEeCKUX MpoOJieM, U MPEACTaBIATh €€ B MOHATHON (opMe; MPUHUMATh PEIICHUE B
YCIOBHSAX HEMOJHON M U30BITOUYHON, TOYHOM U BEPOSITHOCTHON MH(OPMAIIHH;

e yMEHHME IOHHMMAaThb M MCHOJIb30BaTh MAaTEMATUYECKUE CPEACTBA HArJISAHOCTU (PUCYHKH,
YepTeXkKH, CXEMBI U JIp.) Ul WIUTIOCTPALIUM, HHTEPIIPETALIMH, apTyMEHTALlUY;

e yMEHHE BBIJBUTaTh TUIOTE3BI MIPH PEIICHUH y4eOHBIX 33/1a4 U MOHUMATh HEOOXOAUMOCTh UX
IIPOBEPKHU;

® yMEHHE MPUMEHITHh HHAYKTHBHBIC U JCIYKTUBHBIC CIIOCOOBI pacCyKICHUH, BUACTh PA3INIHbIC
CTPATEeTHH pPELICHUS 3a/a4;

¢ [IOHMMaHWE CYUIHOCTHM QJITOPUTMHYECKMX IPEANMCAaHUA W yYMEHHE JIeCTBOBAaTh B
COOTBETCTBUU C IIPEIIOKEHHBIM aITOPUTMOM;

® yMEHHE CaMOCTOATEIbHO CTaBUTh LIE€JM, BHIOMpPATh W CO3/1aBaTh AJITOPUTMBI Ul PEILECHUs
y4eOHBIX MaTeMAaTUYECKUX MTPOOIeM;

® YMEHHE IUIAHUPOBATh U OCYLIECTBIIATh AESATEIBHOCTD, HAIIPABICHHYIO HA PEIICHHE 3a1a4
HCCIIEIOBATENIBCKOIO XapakTepa.

3) npeomemmnvie:

e oBiajgcHHe 0a30BBIM IOHATHHHBIM aIllapaTroM [0 OCHOBHBIM pasfeiaM COJEpKaHus;
npejcTaBieHre 00 OCHOBHBIX M3y4aeMbIX MOHATHAX (YHCIIO, TeOMeTpUYecKas (GUrypa, BEKTOP,
KOOPJIMHATHI) KaK BaKHEHIIMX MAaTEMaTHYECKUX MOJIENSAX, MO3BOJISIONINX HM3y4aTh pPeabHbIE
MIPOLIECCHI U SIBJICHMSI;

e yMeHHEe pPaboTaTh C TEOMETPHUYECKHM TEKCTOM (aHAJIM3MPOBATh, W3BJIEKATh HEOOXOIUMYIO
UH(OPMAIHIO), TOYHO M TPAMOTHO BBIPAKaTh CBOM MBICJIH B YCTHOM M IHCHMEHHOW PeYd C
NPUMEHCHHEM MAaTeMaTHYeCKONH TEPMUHOJOTHH W CHMBOJIMKH, WCIIOJIB30BaTh Pa3IHYHbIC
SI3BIKM MATEMAaTHKH, MPOBOIUTEH KITaCCU(PHKAIMH, JIOTHYECKHE 0O0CHOBAHMS, TO0Ka3aTeIbCTBA
MaTeMaTHYECKUX YTBEPIKICHHIA;

®  OBJIAJICHHE HABBIKAMH YCTHBIX, IIMCHMEHHBIX, HHCTPYMEHTAILHBIX BHIYMCIICHH;

e OBJIAJICHAE TCOMETPHUCCKUAM S3BIKOM, YMEHHME HCIOJb30BAaTh €ro Ul OIMHCAHUS MPEJAMETOB
OKPYKAIOIIero MHpa, Pa3BUTHE IPOCTPAHCTBEHHBIX IPEICTABICHUM M H300pasHTEBHBIX
YMEHHUH, IPHOOPETECHNE HABBIKOB T€OMETPHUYECKUX ITOCTPOCHHI;

® YCBOCHHE CHCTEMATHYCCKUX 3HAHMH O IUIOCKMX (HUIypaX M WX CBOMCTBAxX, a TaKKe Ha
HArJIHOM YPOBHE — O TPOCTEHIIMX IPOCTPAHCTBEHHBIX TeJlaX, YMEHHE HPUMEHSThH
CHCTEMAaTHUYECKUE 3HAHHS O HUX JUIS PEIICHHUS T€OMETPUIECKHUX U MMPAKTUUECKUX 3a/1a;

e yMEHHE W3MEPATh JUIMHBI OTPE3KOB, BEJIMYUHBI YIJIOB, WCIOJIB30BaTh (GOPMYJIBI JUIs
Hax0KJIEHHsI IEPUMETPOB, TUIOIIAIEH U 00BEMOB FeOMETPHUYUECKUX (BUTYP;

e yMEHHE TPHMEHATh W3YYEHHBIC [IOHATHS, PE3YJAbTAThl, METOJABI JJIs pelieHus 3ajad
NPAKTHYECKOr0 XapakTepa W 3374 W3 CMEKHBIX JHUCIHHUIUIMH C HCIOJIb30BAHMEM IIPH
HEOOXO0IMMOCTH CIIPABOYHBIX MATEPUAIIOB, KAJIBKYJISATOPA, KOMIILIOTEPA.

IInanupyemMble pe3yJbTaThl OCBOEHHS NpeaMeTa «MaTreMaTuka»

AJreopa
7 KJIace

PAILIMOHAJIBHBIE YNUCJIA
BbImycKHUK Hay4uTCS:
1) noHuMaTh 0COOEHHOCTH JIECITUYHON CUCTEMBI CUUCIICHHS,
2) BHasieTh MOHATUSAMH, CBA3aHHBIMU C JIEIMMOCTBIO HATYpPAJIbHBIX YUCEIT;
3) BbIpaXaTh 4YHMClIa B OSKBHUBAJICHTHBIX (opmax, BbIOMpas Haubosiee MOIXOMALIYIO B
3aBHUCHUMOCTH OT KOHKPETHOHN CUTYallHH;
4) cpaBHUBATh U YHNOPAA0UYMBATH PALMOHAIBHBIE YHCIIA;
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5) BBINOJHATH BBIYMCICHUS C PAllMOHAIBHBIMU YHMCIAMH, COYETasl YCTHBIE U MHUChbMEHHBIC
IIPUEMBI BBIYUCIICHUI, IPUMEHATD KAJIBKYIISATOD;

6) UCMONb30BaTh TOHSATHSA W yMEHHs, CBS3aHHBIE C MPONOPLUOHATIBHOCTHIO BEIHYUH,
MPOIIEHTAMH B XOJIE PEIICHH] MaTeMAaTUYECKUX 3314 U 33/1a4 U3 CMEKHBIX IPEJAMETOB, BBITIOJIHSITh
HECIIOKHBIE TIPAKTUYECKUE PACUETHI.

BEIYCKHUK noyuum 03M0HCHOCIb!

7) NO3HAKOMUMbCSL C NO3UYUOHHBIMU CUCTIEMAMU CUUCTEHUS. ¢ OCHOBAHUSIMU, OMIAUYHBIMU
om 10;

8) yenybumo u pazeéums npedcmagnenust 0 HAMYPAIbHbIX YUCLAX U CBOUCMBAX OeNUMOCTII,

9) Hayuumbcs ucnonv3osameb NPUEMBL, PAYUOHATUSUPYIOWUE BbIYUCTEHUs, NPUobpecmu
NPUBLIYKY KOHMPOIUPOBAMb GbIYUCIEHUS, 8bLOUPASI NOOXOOAWULL OISl CUMYAYUU CROCOO.

JIEMCTBUTEJIbHBIE YUCJIA

BBITTyCKHHUK HayqUTCS:

1) ucrosib30BaTh HAYATBHBIC TIPEJICTABICHHUS O MHOXKECTBE JICHCTBUTEIIBHBIX YHCET;

2) BIIaJeTh MOHATHEM KBAAPATHOTO KOPHS, IPUMEHSTH €T0 B BEIYHCICHUSX.

BEIYCKHUK n01yuUm 803MOMCHOCb!

3) pazeumv npedcmagieHue 0 HUCAE U YUCIOBLIX CUCMEMAX OM HAMYPAIbHbIX 00
0eliCmBUmMenbHbIX YUCesl;, 0 POIU BbIYUCTICHULL 8 Yel08eHeCKOlU NPAKmuKe;

4) pazeumv u yenyoumv 3HaHUs O OeCAMUYHOU 3ANUCU OeUCMEUMENbHBIX HUCET
(nepuoouueckue u Henepuooudeckue opoou).

M3MEPEHU, ITPUBJIMXXEHW A, OLIEHKUA

BBITTyCKHHUK Hay4UTCS:

1) wcmonb30BaTh B XOJC PENICHHS 3aJad dJIEMCHTApHBIC IPEJICTABJICHHS, CBSI3aHHBIC C
MPUOTMKEHHBIMHU 3HAYCHUSIMU BEJTMYUMH.

BBITTYCKHHK nomyuum 603MONCHOCHb !

2) noHsmb, 4MO HUCILOBbIe OQHHblE, KOMOpble UCHOIb3YIOMCA 0N XAPAKMEPUCTUKU
00bEKMO8 OKPYHCAIOWe20 MUpa, SGJISIIOMCs NPEUMyUeCmeeHHO NPUOTIUNCEHHBIMU, YMO NO 3aNUCU
NPUOTUNCEHHBIX ZHAYEHULL, COOePIUCAWUXCIL 68 UHPOPMAYUOHHBIX UCOYHUKAX, MONCHO CYOUMb O
no2peuHoCmu NPUOIUNCEHUS,

3) nowsams, umMo NOZPeUIHOCMb Pe3yIbMAmMa EbIYUCICHUL OOJNCHA OblMb COUBMEPUMA C
NO2PEUHOCIBIO UCXOOHBIX OAHHbIX.

AJITEBPANYECKHUE BBIPAXKEHU A

BBINYCKHUK HAY4YHTCS:

1) BIaJieTh MOHATHAMHU «TOXJIECTBOY», «TOKICCTBEHHOE MPEOOpa30BaHKUEy», PelIaTh 3a1a4H,
coJiepkaniue OyKBeHHBIC JaHHBIC; pPad0TaTh ¢ (GOpMyIaMu;

2) BBINOJHATH MPEOOpPA30BaHUS BBIPAKCHHUH, COJEPXKANIUX CTENEHH C  IEeIBIMU
MOKa3aTeIIMU U KBaJIpaTHbIC KOPHH,

3) BBINOJHATH TOXICCTBEHHBIC MPEOOpPa30BaHUs PAIlMOHAIBHBIX BBIPAKCHUW HAa OCHOBE
NpaBWII ACHCTBUI HaJ MHOTOWICHAMHU M JIT€OpanuecKUMU IpOOsSIMHU;

4) BBINIOJIHATH Pa3JI0KEHNE MHOTOYJICHOB HA MHOXHTEIIH.

BBINYCKHUK noyuum 03MOMCHOCHb !

5) nayuumvcs 8bINOIHAMbB MHO20ULA206bIE NPEOOPA308AHUL PAYUOHALLHBIX GbIPANCEHULL,
NPUMEHSISL WUPOKULL HADOP CnOcob08 u npuémos;

6) npumensmo moosicoecmeennvle nNPeobPA308aHUs 0N PeuleHus 3a0a4 U3 PAa3TudHbIX
paszoenos Kypca (Hanpumep, 0Jisi HAXOHCOEHUS HAUOOIbULIE20/HAUMEHBULE2O 3HAYECHUS] BbIPANCEHUS).

8 kiacc
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N3MEPEHUA, ITPUBJIMDKEHM A, OLIEHKHU

BeInyckHUK HayduTes:

1) ucnonb3oBaTh B XOJAE PEUICHMs 3a4ad AJIEMEHTapHbIE IPEJCTaBICHUS, CBSI3aHHBIE C
npUOIMKEHHBPIMYA 3HAYEHUSMH BEJTMYMH.

BBIITyCKHUK nOIYYUmM 603MONCHOCMb!

2) nOHAMb, UMO HUCIOBble OAHHbIE, KOMOpble UCHOALIVIOMCA 0N XAPAKMepUCmuKu
00BeKmMO8 OKPYIHCAIOWe20 MUpa, AGIAIOMCA NPEUMyueCmeeHno NPUOIUNCEHHBIMU, YMO NO 3ANUCU
NPUOIUNCEHHBIX 3HAUEHUL, COOePHCAWUXCS 8 UHPOPMAYUOHHBIX UCHOYHUKAX, MOICHO CYOUMb O
no2pewHoCmu RPUOIUICEHU,

3) nousmv, umo noepewtHocmv pe3yIbmama bl4UCIeHUll 00NINCHA OblMb COUsMEpUMa ¢
NO2PEUHOCIbIO UCXOOHBIX OAHHBIX.

AJITEBPAMYECKHWE BbBIPAXXEHU A

BBITTyCKHHUK HayqUTCS:

1) BIazeTh MOHATHIMH «TOXIECTBO», «TOXKIESCTBEHHOE MPE0Opa3oBaHue, peliaTh 3a/1a4y,
coziepkaiiue OyKBeHHbIE JaHHbIE; padoTaTh ¢ GopMyIamu;

2) BBIIOJHATH MPeoOpa3oBaHUSl BBIPAXKEHWM, COAEpKALIUX CTENEHH C LEJIbIMU
MOKa3aTeNIsIMU U KBaJ[paTHbIE KOPHH,

3) BBINOJHATH TOXICCTBEHHBIE MPEOOPa3OBaHUs pAIlMOHAIBHBIX BBIPAKEHHI HA OCHOBE
MPaBHJI ICHCTBHUI HAJl MHOTOWIECHAMHU M aNreOpandecKuMH JpoOsIMu;

4) BBITIOJHATH Pa3JI0KEHNE MHOTOUJICHOB HA MHOXHTEJIH.

BEITYCKHUK noyuum 03MOMCHOCb!

5) Hayuumvcs 8bINOIHAMbL MHO20ULA206ble NPEOOPA308AHUL PAYUOHALLHBIX GbIPANCEHULL,
NPUMEHSSL WUPOKULL HAOOP CnocoO08 U NPUEMO8;

6) npumensmo mosicoecmeennvie npeoOPA306anUss Ol PEUeHUs 3a0a4 U3 PA3IUYHbIX
pazoenos Kypca (Hanpumep, 0151 HAX0HCOEeHUsT HAUOOIbULe20/HAUMEHbULe20 3HAUEHUS BbIPANCEHUSL).

OCHOBHBIE IMOHATHA. YNCJIOBBIE ®YHKINN

BBITyCKHUK Hay4UTCS:

1) mnoHMMaTh H UCHOJB30BaTh (DYHKIHOHAIBHBIC TIOHATHS M SI3BIK  (TEPMUHBI,
CUMBOJIMYECKUE 0003HAUCHUS);

2) cTpouTh rpaduKu IEMEHTApHBIX (YHKIIMIA; HCCICIOBATh CBOWCTBA YHCIOBBIX (DYHKITHIA
Ha OCHOBE M3yYCHUS NOBEIICHHS UX TPApUKOB;

3) moHmMarth (YHKIMIO KaKk BKHEHIIYID MaTeMaTHYECKyH) MOJENb Uil ONHCaHUs
MPOIIECCOB U SIBIICHHI OKPYXKAIOIIETO0 MUPA, MPUMEHATh (DYHKIIMOHAIBHBIHN SI3BIK ISl OTMCAHHS U
MCCIIEIOBAHUS 3aBUCUMOCTEH MEX 1y (PU3HMUECKUMH BETUUNHAMH.

BBINYCKHUK n0yuum 603MOMCHOCHb HAYYUMbCSL!

4) npo6ooums UCCIe008aHUSA, CEA3AHHbIE C UYYEHUEM CEOUCME (QYHKYUL, 6 MOM HUcle ¢
UCNONL308AHUEM KOMNBIOMEPA;, HA OCHOBE 2PApUKO8 U3YUEHHbIX (QYHKYull cmpoums 6o/ee
CII0JiCHbLE 2paghuKu (KYCcOUHO-3A0aAHHbIE, C «BLIKOJOMBIMUY MOUKAMU U M. N.);

5) ucnonvzosame GynKyuoHaIbHBIE NPEOCMABIEHUS U CEOUCMEA QYHKYUL OISl PeueHusl
MAMeMAmMuYecKux 3a0ay U3 pasiuiHblx pazoenos Kypcd.

YPABHEHUA

BbInmyckHUK HayduTCS:

1) pemaTe OCHOBHBIE BH[bl PAllMOHAJIBHBIX YPAaBHEHHUI C OJHOW NEpEeMEHHOH, CHUCTEMBI
JIBYX YpaBHEHHI ¢ IBYMs IEpEMEHHBIMU;

2) MOHMMATh ypaBHEHHME KaK BaXHEWIIYI0 MaTEeMaTU4YeCKyl0 MOJETb s OMHMCAaHUS U
M3yYeHHs] Pa3HOOOPA3HBIX pPEATbHBIX CUTYallUd, pelaTb TEKCTOBBIE 3a/a4M ajareOpandyecKum
METO/I0M;

3) npuMeHATh rpadguyeckre MpeCcTaBIeHUs IS UCCIEI0BAHUS YpaBHEHHH, UCCIe10BaHUS
U PEIICHUs] CUCTEM YPAaBHEHHH € IBYMsI I€PEMEHHBIMHU.
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BBINYCKHUK noyuum 03MOMCHOCIb!

4) oenrademv cneyuarbHLIMU NPUEMAMU PEULeHUs YPAGHEHUUl U CUCmeM YPAGHEHUl,
VBEPEeHHO NPUMEHAMb annapam ypasHeHull

0/1 peulenus pasHooOpA3HbIX 3a0ay U3 MAMEMAMUKU, CMENCHBIX NPeOMemo8, NPAKMUKU,

5) npumensmov epaguueckue npeocmasnenus 0N UCCIEO08AHUS YPAGHEHULl, CUCMEM
VpasHeHuil, cooeparcaumux OyKeenHvle Kodpduyuenmol.

9 kJjaacc

HEPABEHCTBA

BBITTyCKHHUK Hay4qUTCS:

1) moOHMMAaTh W TPUMEHSATH TEPMHUHOJIOTHIO M CHMBOJIMKY, CBSI3aHHBIC C OTHOIICHHUEM
HEPaBEHCTBA, CBOMCTBA YNCIIOBBIX HEPABEHCTB;

2) pemarb JIMHEHHBbIE HEPABEHCTBA C OJIHOM NEPEMEHHOM M MX CHUCTEMBI; pelaTh
KBaJ[paTHbIC HEPABEHCTBA C ONOPOH Ha rpadUuecKue MpeICTaBICHUS;

3) IpUMEHSITh anmapar HepaBEeHCTB JUTS PEICHHS 3a1a4 U3 Pa3IMYHBIX Pa3/IeloB Kypca.

BEIYCKHUK n01yuum 603MOMCHOCIb HAYYUMbBCA!

4)  paznoobpasHbiM npuémam  OOKA3amMenibCmed HepaGeHCME, VEEPEeHHO NPUMEHSINb
annapam HepaseHcme OJisl peuleHUsi pAa3HO0OPASHbIX MamemMamuideckux 3a0ady u 3a0ad u3s
CMENCHBIX NPeoMemos, NPAKMUKU,

5) npumensmo epaguueckue npedcmasnenus Onsk UCCIEO0BAHUSL HEPABCHCMS, CUCHEM
HepaseHcma, cooepicaujux OyKeeHuvle Kodphuyuenmeoi.

OCHOBHBIE IMOHATHA. YNCJIOBBIE ®YHKIINN

BBITyCKHUK Hay4UTCS:

1) mnoHMMaTh H UCHONB30BaTh (YHKIMOHATBHBIC TOHATHS H  S3BIK  (TCPMUHBI,
CUMBOJIMYECKHE 0003HAYCHHUS ),

2) cTpouTh rpaduKu AIEMEHTAPHBIX (DYHKITUI; UCCIIEI0OBATh CBOMCTBA YMCIOBBIX (DYHKITHI
Ha OCHOBE M3yYCHUS NOBEIICHHS UX TPApUKOB;

3) moHmMarth (YHKIHIO KaK BaKHEHIIYID MaTEeMaTHYECKYH) MOJENb JJIsl OTHCAHHUS
MIPOIIECCOB U SIBIICHHI OKPYXKAIOIIET0 MUPA, MPUMEHATh (DYHKIIMOHAIBHBIH SI3BIK ISl OTMCAHUS U
WCCIIEIOBaHUS 3aBUCUMOCTEH MEX 1y (PU3HMUECKUMH BETMINHAMH.

BBIMYCKHUK nomyuum 03MOMCHOCIb HAYYUMbCSL

4) npo6ooums UCCIe008aHUs, CEA3AHHbIE C UYYEHUEM CEOUCME (QYHKYUL, 68 MOM HuUcie ¢
UCNONL308AHUEM KOMNBIOMEPA;, HA OCHOBE 2PApUKO8 U3YUEHHbIX (QYHKYull cmpoums 6o/ee
ClI0JiCHbLE 2paghuKu (KYCcOUHO-3A0aAHHbIE, C «BbIKOJOMBIMUY MOUKAMU U M. N.);

5) ucnonvzosame ynkyuoHanvbHbie NPeOCmasieHus u CeoUCmea (QYHKYull 0N PeuleHusl
MAMeMamuyeckux 3a0ay U3 pasiuidHblx pazoenos Kypcd.

YUCJIOBBIE ITOCJIIEJOBATEJIBHOCTHN

BhIyCKHUK Hay4UTCS:

1) moHWUMATh M WCIOJIb30BaTh SI3BIK TOCIEIOBATEILHOCTEH (TEPMHUHBI, CHMBOJIHUECKHUE
0003HaYeHMUS);

2) IpUMEHSATh POPMYJIBI, CBS3aHHBIC C apU(PMETHIECKON U TEOMETPHUUECKON MPOTPECCHSIMH,
U amnmapat, cQOpMHUPOBAHHBIN MPU M3YUEHHH JPYTHX PA3JIeNIOB Kypca, K PEHICHHUIO 3a/iad, B TOM
YHCIIe ¢ KOHTEKCTOM U3 PEeabHOM JKU3HU.

BBINTYCKHUK n0Iy4UM 803MONCHOCHb HAYYUMBCA:

3) pewameb KOMOUHUPOBAHHBLE 3A0AYU C NPUMEHEHUEM (POPMYIL N-20 YNeHA U CYMMbL NEPEbIX
N 4IeHO8 apuhpmMemuyeckou U 2eoMempudecKou Npozcpeccull, NPUMeHsisi npu >mom annapam
VPaeHeHull U HepageHCcms,
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4)  noHumamv  apupmemuyeckyro U - 2eoMempudecKylo  npoepeccuu  Kak — @QYHKYuu
HamypaibHo20 apeymMenma, CeA3bl8aAmb apUu@PMemudecKylo npocpeccuro ¢ JAUHEUHbIM POCHOM,
2e0MeMpPUUECKyI0 — ¢ IKCNOHEHYUATbHBIM POCTIOM.

OIMNCATEJIbHAS CTATUCTUKA

BEBITyCKHUK HAayd4WTCSl HCIIOJIB30BaTh MPOCTEHINNE CIIOCOOBI TPEJICTABICHHUS M aHAIM3a
CTAaTHCTUYCCKUX JTAHHBIX.

BBIYCKHUK noyuum 603MONCHOCMb NpUOOpecmu Nnep8oHAYANbHbIIL ONbIM OP2AHU3AYUU
cOopa OaHMbIX NpU NPOBEOeHUU ONpoca O00UEeCMBEHHO20 MHEHUs, OCYWEeCMEIamb UX AHANU3,
npeocmasiamo pe3yibmamsl ONpocd 8 8uoe madbauysl, OUACPAMMbL.

CJIVUAUHBIE COBBITUS U BEPOSITHOCTD

BBITyCKHUK HAy4YWTCS HAXOIWTh OTHOCHUTEIBHYIO YaCTOTy W BEPOSTHOCTH CIYYaiHOTO
CcOOBITHSL.

BEBIIYCKHUK ~ noayuum — 803MOJCHOCMb — Npuobpecmu  ONnvlm  HPOBEOeHUs  CAYHAUHbIX
IKCNEPUMEHMOB, 8 MOM HUCTE C NOMOUBIO KOMNIOMEPHO20 MOOCIUPOBAHUsL, UHMEPNPEMAYUU UX
pe3yibmamos.

KOMBUHATOPUKA
BEBITyCKHUK Hay4dUTCsl pernath KOMOWHATOPHBIC 3a7add Ha HAXOXIACHHE YHClia OOBEKTOB
WU KOMOWHAITHH.
BBINYCKHUK  nonyuum 803MOMNCHOCMb HAYYUMBCS HEKOMOPLIM CHEeYUATbHbIM NpUémMam
peuteHuss KOMOUHAMOPHBIX 3a0at.

I'eomeTpust

HATJIAJHASI TEOMETPUSA

BBITyCKHUK Hay4UTCS:

1) pacmo3HaBaTh Ha 4YepTeX)ax, PUCYHKaxX, MOJACISIX U B OKPYKAIOIIEM MHUpPE IUIOCKHE U
MIPOCTPAHCTBEHHBIC TEOMETPUUYECCKHE (DUTYPHI,

2) pacro3HaBaTh pPa3BEPTKU KyOa, MNPSMOYrOJBHOTO NapajUiesienuena, MPaBHILHON
MUPaMUIbl, HWIMHAPA U KOHYCAa,

3) ompenensaTh MO JUHEHHBIM pa3MepaM pa3BEPTKU (PUTYPBI JHHEWHBIE pa3Mepbl CaMOW
(burypsl 1 Ha000POT;

4) BBIYUCIIATH 00BEM MPSMOYTOJILHOTO MapalIeIICUIe Ia.

BBINYCKHUK noyuum 03MOMCHOCb !

5) evluuciames 00bEMBL NPOCMPAHCMBEHHBIX 2COMEMPUYECKUX (DUSYD, COCMABTIEHHBIX U3
NPSAMOY20NbHBIX NAPALIENENUNe008;

6) yenyoums u pazeums npeocmasietus 0 NPOCMPAHCMEEHHbIX 2e0MEeMPUIecKUx Gueypax;

7) npUMeHsIMb NOHAMUE PA38EPMKU 05l BLINOJIHEHUSL NPAKMUYECKUX PACYEMO8.

I'EOMETPUYECKHUE ®UT'YPbI

BbInmyckHUK HayduTCS:

1) monp30BaThCsl A3BIKOM T€OMETPHUM JUIS OMMCAaHMs MPEIMETOB OKPYKAIOIIET0 MUpa U UX
B3aMMHOI'O PacIOJIOXKEHUS;

2) pacrno3HaBaTh U M300paXkaTh Ha YepTexax U pUCYHKaX reoMeTpuyeckue (GUrypsl U MX
KOH(Urypauuu;

3) HaxXOQUTh 3HAYEHUS [UIMH JIMHEWHBIX 3JIEMEHTOB (UTYp U UX OTHOLICHMS, IPaTyCHYIO
Mepy yrioB oT 0 1o 180°, mpuMeHss onpeneneHus, CBOWCTBA U MPU3HAKK (QUTYP U HX IJIEMEHTOB,
oTHOIEHHs Huryp (paBeHCTBO, 10100HE, CHUMMETPUH, TOBOPOT, NMAapaJlIeIbHbIN EepeHoc);

4) onepupoBaTh C HAYAJIbHBIMU MOHATUSMHU TPUTOHOMETPUHU U BBINOJHATH JIEMEHTApHbIE
orepanuu HaJl GYHKIUSIMH YTJIOB;
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5) pemarp 3aadd Ha JIOKA3aTENbCTBO, ONHPAsSCh HAa W3YYCHHBIE CBOHCTBA (uUryp U
OTHOIICHHUIA M@Ky HUMH, TPAMEHSSI M3YYCHHBIE METOIbI JJOKA3aTEIIbCTB;

6) pemaTrh HECJIOXKHBIE 3a/la4ll Ha TOCTPOSHHE, TPUMEHSS OCHOBHBIC aQJTOPUTMBI
MIOCTPOCHHUS C IOMOMIBIO ITUPKYIIS U THHEHKHY;

7) peuaTs NpOoCTENIINE MIIAHUMETPUYECKUE 3a7aUU B IIPOCTPAHCTBE.

BBITYCKHUK noyuum 03MOMCHOCIYb

8) osnademsv memoodamu peuienus 3a0a4 HA BLIYUCTEHUS U OOKA3AMENbCMBA: MEMOOOM OMm
NPOMUBHO20, MeMOOOM NOO0OUs, MEMOOOM nepedopa BapuaHmos U MemoooM 2eOMempPUYecKUx
Mecm mouex;

9) npuobpecmu onvim npuMeHeHUs aneedpauiecKko20 U mpusoHOMempuiecKko2o annapama u
uoeti 08UNCEHUS NPU PEULeHUU 2eOMEeMPULECKUX 3a0ay;

10) osnademsv mpaouyuoHHoU cxeMou peuerus 3a0a4 Ha NOCMpPoeHUe ¢ NOMOWbIO YUPKYIS
U TUHeKU: aHAIu3, nocmpoeHue, 00Ka3amenbCmeo U UCcie008anue;

11) nayuumuvca pewiams 3a0auu Ha NOCMPOEHUE MEMOOOM 2e0MEeMPUYECKO20 MeCmd MoYeK
U Memooom noooouUsL,

12) npuobpecmu onvim ucciedo8aHus CE0UCME NAAHUMEMPUYECKUX Gueyp ¢ NOMOWbIO
KOMNbIOMEPHBIX NPOSPAMM,

13) npuobpecmu onvim 6vinoaHeHus Npoekmos no memam: «l eomempuueckue
npeobpaszosanus Ha niockocmuy, «llocmpoenue ompesxkos no ghopmyney.

N3MEPEHUE '’EOMETPUYECKUX BEJIMYMH

BBITTyCKHHK Hay4IUTCS:

1) ucmonp30BaTh CBOMCTBA M3MEPEHUs JUIMH, TUIONIAJICH M YIJIOB NIPH PEIICHUH 3a/1a4d Ha
HAXOXXJCHHE UTMHBI OTPE3Ka, UIMHBI OKPY)KHOCTH, JUTHHBI IyT'H OKPY)KHOCTH, TPaJyCHON Mephl
yria;

2) BBIUUCIIATH JUTUHBI JIMHEHHBIX JIEMEHTOB (DUTYD U UX YIJIBI, HCTIOJB3YS (POPMYJIBI JITHHBI
OKPYXXHOCTH ¥ JUTMHBI IYTH OKPYXHOCTH, (GopMyIIbl TUIomaaei Gpuryp;

3) BBUHCHATH IUIOMIATN  TPEYrOJbHHUKOB, MPSIMOYTOJBHHUKOB, TapajlieIorpaMMOB,
Tparnenui, KpyroB U CEKTOPOB;

4) BBIYUCIIATH JUTMHY OKPY>KHOCTH, JUTHHY JYTH OKPY>KHOCTH;

5) pemarp 3a7a4M Ha J0KA3aTEIbCTBO C WCIOJB30BaHUEM (HOPMYI JUTHHBI OKPY)KHOCTH H
JUTUHBI YT OKPYXHOCTH, (GopMy muiomaaei Guryp;

6) pemiath NPaKTUYECKUE 3aJ1a4M, CBS3aHHBIC C HAXOXKICHHEM TI'€OMETPHUYCCKHX BEIUYHH
(McToJIB3yst P HEOOXOAUMOCTHU CIIPABOYHHKH U TEXHHYECKHE CPEICTBA).

BBINYCKHUK nomyuum 03MOMCHOCTb !

7) evluuciame naowaou @ueyp, COCmagieHHvlX U3 08yX uiu 0Ooiee NpAMOY20lbHUKOS,
napanienoepammos, mpeyeoibHuKos, Kpyed u Cekmopa

8) evluuciAmb NIOWAOU MHO2OY2ONLHUKOS, UCNONb3YS OMHOUWEHUS PABHOBEIUKOCMU U
PABHOCOCMABIEHHOCMIL,

9) npuobpecmu onvlm nPUMEHeHUs: AleeOPAUYECcKo20 U MPUSOHOMEMPUYECKO20 Annapama u
uoetl 08UINCEHUsL NPU PEUeHUU 3A0ay HA bIYUCTIEHUE NIOWAOel MHO20Y20IbHUKOS.

KOOPIIMHATBI

BhIyCKHUK Hay4UTCS:

1) BBIYHMCHATH JIMHY OTpe3Ka 10 KOOPJMHATAM €ro KOHIIOB;, BBIYMCIATH KOOPIMHATHI
Cepe/IMHBI OTPE3Ka

2) UCTOJIB30BaTh KOOPIUHATHBIA METOJI JJIsl H3y4YCHHUSI CBOWCTB MPSIMBIX U OKPYXHOCTEH.

BBIITyCKHUK noayuum 603moxucHoCmb:

3) oenrademb  KOOPOUHAMHBIM ~ MemMOOOM  peuieHuss 3a0ay Ha  GbluUcClieHue U
00KaA3aMmenbCmeo;

4) npuobpecmu onvim UCNONb308AHUS KOMNBIOMEPHBIX NPOSPAMM Ol AHANU3A YACHIHBIX
cyuaes 83auUMHO20 PACHONONCEHUS OKPYICHOCMEN U NPSMbIX,
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5) npuobpecmu onvim @vinonneHus: npoekmos Ha memy «lIpumenenue KOOPOUHAMHOZO
Memooa npu peuteHuu 3a0ay Ha 8blYUCIeHUe U O0KA3AMENbCIBOY.

BEKTOPBI

BeInyckHHUK HayduTes:

1) omepupoBaTh C BEKTOpaMH: HAaXOAWTh CYMMY W Pa3HOCTh JIByX BEKTOPOB, 3aJaHHBIX
reOMETPUYECKH, HAXOAUTh BEKTOP, PABHBIN MPON3BEACHUIO 3aJaHHOTO BEKTOPA Ha YHCIIO;

2) HaXOAUTh JJIsl BEKTOPOB, 3aJaHHBIX KOOPAWHATAMU: UTHHY BEKTOPA, KOOPIHMHATHI CyMMBI
Y Pa3HOCTH JBYX M 00Jiee BEKTOPOB, KOOPAMHATHI TPOU3BEICHHS BEKTOPA HA YUCIIO, IPUMEHSIS TTPU
HEOO0XOIMMOCTH COYETATENbHBIN, IEPEMECTHTEIBHBIA U PaCTIPeACTUTEIbHBIN 3aKOHBI,

3) BBIUUCIATH CKAISIPHOE TPOU3BENEHHE BEKTOPOB, HAXOJHUTH YroJl MEXIY BEKTOpaMH,
YCTaHABJIMBAThH IEPIEHIUKYISIPHOCTD IPSIMBIX.

BBINyCKHUK nomyyum 603M0oHCHOCIb!

4) oenademv BeKMOPHLIM MemOOOM Ol  peuleHus: 3a0ady Ha  BblYUCIEHUe U
00KA3aMenbCmeo;

5) npuobpecmu onvim vinonHenus npoekmos na memy «llpumenenue 6eKmopHo20 memooa
npu peulenuu 3a0a4 Ha blYUCIeHUe U OOKA3AMENbCMBOY .

ConeprxaHnue y4eOHOro npeamera
APUOMETUKA

PaHI/IOHaJ'II)HI)Ie qucia. PacumpeHI/Ie MHOXCECTBA HATYPAJIbHBIX YHUCCJI 10 MHOKCCTBA LICJIBIX.
MHoxecTBa 1eJbIX YUCEN 0 MHOXECTBAa pallMOHAJbHBIX. PallioHaIbHOE YMCIIO KaK OTHOILIEHUE
m/n, rie m — 1enoe Yuciio, N — HarypaibHoe. CTeneHb ¢ HeIbIM MOKa3aTeIeM.

JHelictButenbHble yncna. KBagparHelii kKopeHb U3 yncia. KopeHb TpeTheil cTeneHu. 3anuch
KOpHEHl ¢ MOMOIIBI0 CTENEeHH C JpOoOHBIM Moka3zareneM. [loHsTHe 00 HppalMOHAIBHOM YHUCIE.
WppanmoHaibHOCTh YHClIa M HECOM3MEPUMOCTh CTOPOHBI M JIMAaroHanu Kpajparta. JlecaTuyHbie
NpUOIIKEHUST UPPALMOHATBHBIX 4YHcesl. MHOXEeCTBO JEHCTBUTENIbHBIX YHCEN; IpeICTaBICHUE
JNEUCTBUTENBHBIX YHUCENl OECKOHEYHBIMU JECATUYHBIMHU JpoOsimu. CpaBHEHHE IEHCTBUTEIBHBIX
gyrcen. Koopaunarnas npsimasi. M3o0paskeHue ducesn TOYKaMu KOOPAMHATHOM mpsiMoil. YucaoBbie
MIPOMEXKYTKH.

N3mepenusi, npubm:KeHusi, OoueHKH. PazMepbl 0OBEKTOB OKpyXaroliero mupa (0T
AJIEMEHTApHBIX 4YacTull 10 BceneHHoIi), ATUTENBFHOCTh MPOLIECCOB B OKPYXKAIOLIEM MUDE.
Brienenue MHOKUTENS — CTENEHU JECSITH B 3anmucy yucia. [IpubnmkénHoe 3HaueHUe BEIMYUHBL,
TOYHOCTH NpubmxeHus. [Ipukraka u oneHka pe3yabTaToB BHIYUCICHUH.

AJITEBPA

AnreOpanyeckue BhIpaXKEeHHUS.

bykBeHHbIE BbIpaKeHMsI (BBIpa)KEHHs € IEepeMEeHHbIMHU). UYucioBoe 3HaueHHe OyKBEHHOIO
BbIpakeHusA. JlomycTuMble 3HayeHus IepeMeHHBIX. [loxcraHoBKa  BBIpaXKEHUH  BMECTO
nepeMeHHbIX. [IpeoOpazoBaHne OYKBEHHBIX BBIPRKEHUI Ha OCHOBE CBOMCTB apH(MeTHUecKuX
nevictBuil. PaBeHcTBO OykBeHHBIX BblpakeHMH. ToxaectBo. CremneHb ¢ HaTypaJIbHbIM
nokasareneM u e€ cpoictBa. OnHouneHsl M MHorouiaeHsl. CreneHbp MHorowieHa. CroxxeHwue,
BBIYUTAHUE, YMHOXEHUE MHOTOWICHOB. DOPMYibl COKPALIEHHOTO YMHOKEHHU: KBaApaT CyMMBI U
KBagpaT paszHocTu. Popmyna pasHocTH KBaapaToB. IIpeoOpa3oBaHue LENIOTO BBIPAXKEHUS B
MHOro4jIeH. Pa3jiokeHrue MHOIOYJIEHOB Ha MHOXKMUTENIHW. MHOTOWIEHBI C OJHOM IEPEMEHHOM.
Kopens wmHorounena. KsazapaTHblli TpEX4ieH; pa3/lo)KEHHE KBaJApaTHOIO TPEXWIEHAa Ha
MHOXUTeNnH. AnreOpandeckas aApoOb. OCHOBHOE CBOWCTBO anreOpandeckoit npoou. CroxxeHue,
BbIUMTaHHE, YMHOXECHHUE, JleleHue anredpandeckux apodeit. CTeneHp ¢ LelbIM MoKa3aTeneM U eé
cBoiicTBa. PanmoHanmbHble BbBIpaXXKE€HUS M MX THpeoOpa3oBaHus. Jloka3aTeabCcTBO TOXKJIECTB.
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KBagpatusie kopHu. CBOHCTBa apu(pMETHYECKHX KBaJIpaTHBIX KOPHEH M HUX NPUMEHEHHE K
peoOpPa30BAHUIO YHUCIOBBIX BHIPAKCHUN U BHIYHCIICHUSIM.

YpaBHeHus.
VpaBuenue c¢ onHoi mepemeHHoil. Kopenb ypaBHeHusi. CBOWMCTBa YHCIIOBBIX DPABEHCTB.

PaBHocmibHOCTD ypaBHeHuid. JIuHeitHoe ypaBHenue. KBaapatHoe ypaBHeHue: ¢opmyia KOpHEH
KBaJpaTHOro ypaBHeHus. Teopema Buera. Peuienue ypaBHEHHH, CBOASIIMXCS K JIMHEHMHBIM H
KBagpaTHBIM. [IpuMmepbl pemieHust ypaBHEHUH TpeThell M 4eTBEPTOM cTeneHel. Pemenne apoOHO-
palMOHAIBHBIX YPAaBHEHMI. YpPaBHEHHE C JIBYMsS IE€pEMEHHBIMU. JIMHEMHOE ypaBHEHHME C JBYMS
IIEPEMEHHBIMH, IIPUMEpPBI pEIICHUsl ypaBHEHUHM B LenbIX uuciax. Cucrema ypaBHEHUH € JBYMs
nepeMeHHbIMU. PaBHOcuIbHOCT cucteM. CHCTEMbl JBYX JIMHEHHBIX YPaBHEHMM C JByMs
IIEPEMEHHBIMU; pELICHUE MOJACTAHOBKON U ClIOKeHHeM. [Ipumepsl peleHns CUCTEM HEIMHEHHBIX
YpaBHEHUH C JABYMs IEpEeMEHHBIMU. PellleHne TEeKCTOBBIX 3ajad anreOpanyeckuM CrocoOoM.
JlexkapToBbl KOOpAMHATBl Ha IUIOCKOCTU. ['paduueckas WHTEprpeTalysi ypaBHEHUS C JIBYMS
MepeMEeHHbIMHU. ['pa@uK JIMHEWHOro ypaBHEHHs C JIByMs NEPEMEHHBIMH; YIJIOBOW Ko3(duumeHT
MpsIMOM; YCIOBHE NapajuIeIbHOCTH NPSMBIX. ['pa@uku mpocTeWIMX HEIWHEHHBIX YpaBHEHUM:
napabona, runepobosa, OKpy>KHOCTh. ['padudeckas MHTEpHpeTanus CUCTEM YpPaBHEHUU C JIBYMS
IIEPEMEHHBIMU.

HepageHcrBa.
UucnoBble HEpaBEHCTBA H HMX CBOMcTBa. HepaBeHCTBO C€ OJHOW TEPEMEHHOM.

PaBHOCWIBHOCTE HepaBeHCTB. JIMHEHHBIE HEpaBEHCTBA C OJHOM IepeMeHHOW. KBanpaTHsble
HepaBeHCTBa. CHCTEMBI HEPABEHCTB € OJHOM EPEMEHHOM.

OYHKINN

OCHOBHBIE TOHATHS.

3aBucuMocTH MexAy BenuunHamu. [loHarne Qynknuu. OOmacTe omnpeneneHus |
MHOXeCTBO 3HadueHW ¢yHkiuu. CrocoObl 3amanus ¢ynkmuu. ['padux (ynkuum. CpoiicTBa
dbyHK1IMHA, UX oTOOpakeHue Ha rpaduke. [IpumMeps! rpadukoB

3aBUCHUMOCTEH, OTpaXaIoINX peaabHble MPOIECCHI.

UYucnoBble QYyHKINH.

OYHKUMK, OMNHCHIBAIOLIUE MPSAMYI0 OOpAaTHYIO MPOMOPLUMOHANBHBIE 3aBUCHUMOCTH, HX
rpa¢uku U cBoiicTBa. JIuneliHas ¢ynkums, e€ rpaduxk u cBoictBa. KBagparnunas QyHkums, eé
rpaduk u cBoiictBa. CteneHHble QYHKIUU C HATypalIbHBIMU MOKa3aTelsiMu 2 U 3, UX rpaQuku u
cBoiicta. Ipaduku Pyskmit y =X, y = 3x, y = | X |.

UYucnoBele MOCIEA0BATEIHHOCTH.

[ToHsiTHE YHCIOBOW MOCIENIOBATEIBHOCTH. 3a/laHue IOCIEI0BATEIbHOCTH PEKYPPEHTHOM
dbopmynoit u popmynoit N-ro uneHa. Apudmernyeckas ¥ reomeTpudeckas nporpeccuu. OopmyIbl
N-ro uieHa apu(MeTHYecKo M TEOMETPUUYECKON MpPOrpeccuii, CyMMbI MEpPBBIX N-X YJIEHOB.
N3o00paxkenue 4ieHoB apuPMETUUECKON M T€OMETPUUYECKOM MPOrpeccuii TOUKaMHu KOOPAUHATHOM
MJIOCKOCTH. JIMHEWHBIN U SKCIOHEHIIMAIBHBIM poCT. CI0XKHBIE MPOIEHTHI.

BEPOATHOCTD U CTATUCTHUKA

OnucarenbHas CTaTUCTHKA.

[IpencraBnenue qaHHBIX B BUAE TAOMUIl, nuarpamM, rpadukon. CiyyaiiHas U3MEHUYHUBOCTb.
CratucTuyeckue XapakTepUCTHKM Habopa JaHHBIX: CpefHee apupMeTHyeckoe, MeauaHa,
HauOoJIbIlIee U HaMMEHbIIIee 3HaYeHus, pa3Max. [IpeacraBienue o BBIOOPOYHOM HCCIIEIOBAHUY.

CnyyaitHplie COOBITHUS U BCPOATHOCTED.
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[lonatue o ciaydyailHOM OMBITE M CIydyailHOM coObITHH. YacTtoTa CIlyd4ailHOTO COOBITHS.
CraTHCTHYECKU TOJIXOA K TOHSATHIO BEPOSITHOCTH. BEpOSTHOCTH NMPOTHBOIOJIOKHBIX COOBITHH.
HesaBucumbie coObITHS. YMHOXKEHHE BeposTHOCTEH. J[OCTOBEpHBIE W HEBO3MOXKHBIC COOBITHSI.
PaBHO Bo3MOXXHOCTH cOOBITHI. Kitaccuueckoe onpe/iesieHue BEpOsITHOCTH.

KomOunnaropuxka.
Pemenne xomMOMHAaTOpHBIX 3ajzay mepebopoM BapuaHTOB. KomOMHaTOpHOE NpaBUIIO
yMHOXeHHUs. [lepecTaHOBKH U (akTOpHal.

JIOTMKA U MHOXECTBA

TGODCTI/IKO-MHO)KCCTBGHHBIG IIOHATHUA.

MHOXeCTBO, 3JEMEHT MHOXKECTBA. 3aJlaHue MHOXECTB TEPECYUCIICHUEM DIIEMEHTOB,
XapaKTepUCTUYECKUM CBONCTBOM. CraHAapTHble 000O3HAYEHHUS YHUCIOBBIX MHOXecTB. Ilycroe
MHOXECTBO M ero oOo3nHadeHue. [lomMuokecTBOo. OOBeaMHEHHWE M TEPECEUECHUE MHOXKECTB,
pa3HOCTB MHOXECTB. I/IJ'IJ'IIOCTpaIII/IH 0THOHI€HI/II7[ MC)K)Iy MHOXECTBAMU C IIOMOIIBHO I[I/IarpaMM
Diinepa — Benna.

DJIeMEHTBI JOTHKH.
[TonaTre 0 paBHOCHMIIBHOCTH, CJICIOBAHUU, YIIOTPEOJICHHUE JTOTUYECKUX CBS30K ecuu ..., Mo
<oy 8 MOM U MOJILKO 8 MOM CAy4ae, TOTUIECKUE CBA3KU U, UU.

MATEMATHKA B UICTOPUYECKOM PA3BUTHUU

Uctopusa dopmupoBaHusi MOHATUS YHCIA: HaTypalbHbIE YMCia, OPOOU, HEAOCTATOYHOCTH
palMoOHAJIbHBIX YHMCEN I TeOMETPUYECKUX HM3MEPEeHUU, HMppaluoHalbHble uncia. CTapuHHBIE
cucteMbl 3amucu uyucen. Jlpoou B BaBwione, Erunre, Pume. OTKpbITHE HECATHYHBIX IPOOCH.
Crapunsable cuctembl Mep. Jlecstuunble ApoOu u MeTpuueckas cucrema Mep. llosBienue
OoTpHIIaTeNbHBIX uucen W Hymd. JI. Maraumnkuii. JI. Ditnep. 3apokneHue anreOpsl B HeIpax
apudmeruku. An-Xopesmu. Poxxnenune OykBeHHO# cumBosmku. [1. @epma, @. Buer, P. Jlekapr.
HcTopus Bompoca 0 HaxoXAeHUH (GOpMyNl KOpHEH anreOpanyecKux ypaBHEHUMH, HEPa3pelIMMOCTh
B paJlMKaliax ypaBHEHHH cTeneHu, oombineit yethipéX. H. Tapranss, k. Kapnano, H. X. A6ens, 3.
lanmya. M300peTeHne MeTona KOOPAMHAT, MO3BOJISIONIETO MEPEBOAUTH T€OMETPUUYECKUE OOBEKTHI
Ha s13bIK anreOpsl. P. Jlekapt u I1. depma. [Ipumeps pa3nuyHbIX CHCTEM KOOPIUHAT HA IIOCKOCTH.
3amaua Jleonapmo Iluzanckoro (®dubonayum) o kponukax, umcina Oubonauuyn. 3amaya o
maxMaTHOU fnocke. MIcTOKM Teopuu BEpOATHOCTEH: CTpaxoBoe JeJo, a3apTHeie urpsl. [1. @epma u
b. ITackans. A. bepnymu. A. H. Koimoropos.

I'eomerpus

Harnsaanas reomerpus.

Harnsanele mnpenacraBieHHss O TNPOCTPAHCTBEHHBIX (Urypax: KyO, MNapajulesienumnes,
npu3Ma, nupaMmuja, map, chepa, KoHyc, HMIAMHAp. M300pakeHHne MPOCTPAHCTBEHHBIX (UTYP.
IIpumeper ceuenuii. MuororpanHuku. IIpaBunbHble MHOrOrpaHHuUkH. IIpuMepsl pa3BEPTOK
MHOTOIPaHHUKOB, LWIMHApAa © KoHyca. [loHsarue o00béma; enuHunbl 00BEMA. OO0BEM
NPSIMOYTOJIBHOTO Mapasuiesienumnesaa, Kyoa.

I'eomeTpuueckue d)I/IFVDBI.
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[Ipsmple u yrael. Touka, npsimasi, 1uockocTb. OTpe3ok, ayd. Yron. Buabsl yrios.
BepTukanbHble U cMeXHBIE yIiibl. buccekrpuca yria.

[TapannensHble u nepecekarouiuecs: npsmble. llepnenaukynspueie npsMbie. Teopembl o
NapaJUIeIbHOCTH U NEPHNEHAUKYIIPHOCTU NpAMbIX. lleprneHaukynsp M HakJIOHHAas K IPSAMOM.
CepenuHHBIN NEPIEHIUKYISp K 0Tpe3Ky. ['eomeTpruueckoe mecto Touek. CBoMcTBa OMCCEKTPUCHI
yIJIa U CEPEAMHHOIO MEPIECHINKYISAPA K OTPE3KY.

Tpeyronbuuk. BpicoTa, MeauaHa, OucceKTpuca, CpeAHsAs JIMHUS  TpPEyrojbHHKA.
PaBHOOe/ipeHHBIE M PaBHOCTOPOHHUE TPEYrOJIBHUKH; CBOMCTBA M TNPHU3HAKK PaBHOOEIPEHHOTO
TPEYroJbHUKA.

[Ipu3Haku paBeHCTBa TpeyrojabHUKoB. HepaBeHcTBO TpeyrosibHuKa. COOTHOIIEHUS MEXAY
CTOPOHAMH U yIjlaMu TpeyrojibHuka. CymMMa yriioB TpeyrojbHUKa. BHEIIHNE yIiibl TPEYroJbHUKA.

Teopema ®aneca. [logoOue TpeyronpHukoB. [Ipu3Haku nogodust TpeyroabHUKOB. Teopema
[Mudaropa. CuHyc, KOCHUHYC, TAHT€HC, KOTAHTE€HC OCTPOTO Yrja MPSMOYrOJbHOTO TPEYroJbHUKA U
yraoBotr 0 no 180°; mpuBeneHue K ocTtpomy yriiy. PemieHue mpsMOYroJbHBIX TPEYroJabHHKOB.
OCHOBHOE€ TPUTOHOMETPUYECKOE TOXKECTBO. DOPMYIIBI, CBS3BIBAIOIINE CUHYC, KOCUHYC, TAHT€HC,
KOTaHI€HC OJIHOTO M TOTO K€ yriia. PemeHue TpeyrojabHUKOB: TeOpeMa KOCHHYCOB M TeOopeMa
CHUHYCOB. 3aMedaTeIbHble TOUKH TPEYTrOJIbHHUKA.

YeteipéxyronbHuk. [lapamienorpamMm, ero cBoWCTBA M HOpHU3HAKU. [IpAMOYroJIbHUK,
KBajpat, poMO, UX CBOMCTBa U pu3HaKu. Tpanenus, cpeaHss JUHUS TparelHH.

MHOTOyroapHUK. Belimykisie MHOTOYT'OJIbHUKMU. Cymma  yrios BBIITYKJIOT'O
MHOTOyroJibHuKa. [IpaBuiibHble MHOTOYroJIbHUKHA. OKpyx)HOCTh M Kpyr. [Jyra, xopna. CekTtop,
cermMeHT. lleHTpanbHBIM YroJl, BIMCAaHHBIM yroj, BEIWYMHA BIHMCAHHOTO Yyria. B3amMHoe
pacmoyio’)KeHue TMpsSAMOW M OKPY)KHOCTH, JABYX OKpyxkHocTed. KacarenpHas M cekymas K
OKPY’KHOCTH, X CBOMCTBa. BriMcaHHbBIE M ONMCaHHBIE MHOTOYTOJIBHUKH. OKpPYKHOCTb, BIIUCAHHAS
B TPEYTrOJbHUK, M OKPY)KHOCTb, OIMCaHHas OKOJO TPEYroJIbHHKA. BIHcaHHBIE M ONMCaHHBIE
OKPY’KHOCTH IIPaBHJILHOTO MHOTOYTI'OJIBHUKA.

I'eomerpuueckue mpeobpazoBanus. [lorstue o paBeHcte Quryp. [loHaTne o ABWKEHUU:
oceBas U LIEHTpaIbHAs CUMMETPHH, MapaJljIeNbHbIN IIepeHoc, noBopoT. [loHsTtue o nmogodun dpuryp
Y TOMOTETHH.

ITocTpoenus ¢ MOMOLIBIO IUPKYJISA U JIMHEHKA. OCHOBHBIE 33[Ja4l HA IIOCTPOCHUE: JIEIICHNE
OTpe3Ka IIOIOJIaM; IIOCTPOEHHUE YIVIA, PABHOTO JAHHOMY; ITOCTPOCHHE TPEYrOJIbHHKA IO TPEM
CTOpPOHaM; IMOCTPOEHHUE MEPNEHIUKYIApa K MPsIMON; MOCTpOeHHE OMCCEKTPUCHI YIila; JeleHue
OTpe3Ka Ha N paBHBIX YacTeHl.

Pemenue 3a1a4y Ha BBIYUCIICHUE, 10KA3aTEIbCTBO U IOCTPOCHUE C UCIOIb30BAaHUEM CBONCTB
M3Y4YEHHBIX (pUryp.

H3MepeHne reoMeTpUYecKiX BeJIUYHH.

JnuHa otpe3ka. PacctosHue oT Touku a0 mpsMoil. PaccrosHue Mexay napajuieabHbIMU
HPSIMBIMH.

IlepumeTp MHOrOyrojpHuka. JlmmHa OKpy>KHOCTH, YUCIIO T; JUIMHA YT OKPYKHOCTH.

I'panycHas Mepa yria, COOTBETCTBHE MEK/Y BETMUUHON LIEHTPAIILHOTO YIJla ¥ JUIMHOW TyTu
okpyxHocTH. [loHsTre muomanu miockux ¢uryp. PaBHOcOCTaBIEHHbIE U paBHOBEIUKUE (DUTYPHI.
[Tnomane npsmoyronapHuka. Ilnomanau napannenorpaMma, TpeyrojibHUKa M Tpanenud. Ilnomane
MHOTOyrojpHuka. llnomans kpyra m miomans cekropa. COOTHOLIEHHME MEXIY IUIOMIAIIMU
nooOHBIX Quryp. PemieHue 3amau Ha BBIUMCICHME M JOKa3aTelIbCTBO C MCIOJIb30BaHUEM
U3yUYEHHBIX (POPMYIIL.

KoopaunatsL.
VYpaBaenne npsamoit. KoopauHatel cepeuHbl oTpe3ka. GopMyna paccTOSHUS MEKIY IBYMS

TOYKaMHU IIJIOCKOCTH. ypaBHCHI/IC OKPY’KHOCTH.
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Bekrtopsl.

Hnuna (Moxynb) BekTopa. PaBencTBo BekTopoB. Kosummneapusie BekTOpbl. KoopauHatbl
BEKTOpa. YMHOXCHHE BEKTOpa Ha YHCJIO, CyMMa BEKTOPOB, pPa3lIOKEHUE BEKTOpa IO JBYM
HEKOJUTMHEAPHBIM BeKTopaM. CKasipHOE MPOU3BEACHUE BEKTOPOB.

TeopeTHKO-MHOKECTBEHHBIC TTOHITHS.

MHOXeCTBO, DJIEMEHT MHOXKECTBA. 3aJaHME€ MHOXKECTB IIEPEUUCICHUEM DIIEMEHTOB,
XapaKTEePUCTHUECKUM CBOMCTBOM. [loamMHOXkecTBO. OObeMHEHUE U MIEPECEUECHUE MHOYKECTB.

OJIEMEHTHI JIOTUKH.

Ompenenenue. AKCHOMBI U Teopembl. JlokazarenbcTBo. Jloka3zaTeabCTBO OT MPOTHBHOTO.
Teopema, obpatnas nannoi. [lpumep u koutprpumep. [loHATHE O PABHOCHILHOCTH, CJIEIOBAaHUU,

yHOTpeOJIeHHE JIOTHYECKUX CBA30K €CIH ..., TO ..

CBA3KH U, UJIH.

I"'eoMeTpHs B ICTOPHUYECKOM PAa3BUTHH.

., B TOM U TOJIBLKO B TOM CJiydac, JOTHUYCCKUC

Ot 3emnemepust k reomerpun. [ludarop u ero mxona. Panec. Apxumen. Ilocrpoenue
MpaBMWJIBHBIX MHOTOYrosibHUKOB. Tpucekuus yria. KBagpatypa kpyra. YaBoenue ky6a. VMcropus

qHcia T. 30JI0TOE CEUECHHE.

«Hauana» Eskmuna. JI. Ditnep. H. U. JlobaueBckwmii. McTtopus naroro mocrynara.
N300perenne mMeTona KOOPAMHAT, MO3BOJIAIONIETO MEPEBOJUTH T'€OMETPUUECKHE OOBEKTHI
Ha 361K anredpsl. P. Jlekapt u I1. @epma. [Tpumeps! pa3iauyuHbIX CHCTEM KOOPIUHAT HA IJIOCKOCTH.

Aunreopa
7 KJaacc.

Ne Tema

Koa-
BO
4acoB

BocnurareJbHbIN aCIEKT ypoKa

1. | ApoOu 1 mpoLeHThI

11

VYcTaHOBIEHHE  JIOBEPUTEIbHBIX  OTHOILEHUMN
MEXIY yUUTEIEM u ero Y4EHUKaMU,
CHOCOOCTBYIOIIUX  [O3UTUBHOMY  BOCIPHSTHIO
yyanumucs TpeOoBaHUMl U mpochd  yduTens,
IPUBJICYCHUIO UX BHHUMaHHUA K OOCyKIJaemMoil Ha
ypoke uH(popMaluu, aKTUBU3ALIUU ux
M03HABATEIBHOMN I€ATEIHHOCTH.

2. | llpsamas u oOpatHas
MPONOPIIHOHAIEHOCTh

Bkirouenue B YPOK HUI'POBBIX HpOUCAYpP, KOTOPBIC
IIOMOraroT 1noAACPKaTb MOTUBALIUIO aeTen K
IMOJIYYCHUIO 3HaHPII>i, HaJdaXHMBaHHUIO ITIO3MTHBHBIX
MEKJIMYHOCTHBIX OTHOIIIEHUM B KJIacce.

3. | Benenue B anredpy

[TpuBneuenue BHUMAaHUs  IIKOJIBHHUKOB K
LIEHHOCTHOMY AaCIEKTy H3Yy4aeMbIX Ha YypOKax
SBJICHUM, OpraHu3anus X paboThl ¢ MOJy4aeMoi
Ha YpOKE COIMaIbHO 3HAYMMON HH(pOpMaLnen.

4. | YpaBHeHUA

10

OpFaHI/I3aHI/I$I H_Ie(l)CTBa MOTHUBUPOBAHHBIX n
OPYAUPOBAHHBIX ydqamuxcs Hanqg ux
HCYCIICBAIOIIMMU  OJHOKJIACCHHUKAMH,  JArOLICTO
IIKOJIbBHUKaM COMMaJIbHO 3HAYUMBIH OIIBIT
COTPYAHNUICCTBA U B3aHMHOM ITOMOIIIH.
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Koopaunats! u rpaduku

10

BkiroueHre B ypoK UTpOBBIX MPOLEAYP, KOTOPBIE
IIOMOTaOT TOAJCPKaTh MOTHUBAIMIO JeTell K
MMOJIY4YCHHUIO 3HaHI/II‘/JI, HaJdlaXXUBaHUIO ITO3MTHUBHBIX
MEXKIUIHOCTHBIX OTHOIIICHHN B KJ1acce, ImoMoraroT
YCTAaHOBJICHHUIO JA0OpOXKeNaTeNbHOU aTMochepbl BO
BpEMsi ypOKa.

CBolicTBa CTEIICHU c
HaTypaJIbHBIM ITOKa3aTeIeM

10

[IpuBneuenue BHUMAaHUS IIKOJIbHUKOB K
[IEHHOCTHOMY acCIeKTy H3y4aeMbIX Ha YpOKax
SBJICHUM, OpraHu3anus uX paboThl C MOJydyaeMOu
Ha ypOKE COIMAJIBLHO 3HAYUMON MH(pOpMAIIHEH.

MHorousieHbl

16

Opranm3anus medcTBa  MOTUBHUPOBAHHBIX U
SPYAUPOBAHHBIX yyamuxcst HaJl ux
HEYCTIEBAIOIUMHI  OJHOKIACCHUKAMH, JAOLIEeTO
MIKOJBHUKAM ~ COIMAIbHO  3HAYUMBIH  OTIBIT
COTPYJIHUYECTBA U B3AMHOMN IMOMOIIHN.

PaznoxeHre MHOTOYJIEHOB Ha
MHOXHUTCIIN

16

[IpuBneuenue BHUMAaHUS ITKOJIbHUKOB K
[IEHHOCTHOMY acCIleKTy H3y4aeMbIX Ha ypoKax
SBJICHUH, OpraHu3anus uX padoThl C TMOJydaeMOu
Ha ypOKe COIMAIHLHO 3HAYUMON HH(POpMAIIHEH.

YacToTa 1 BEpOSATHOCTH

Bxirouenue B ypoK WTpOBBIX MPOLEAYP, KOTOPBIE
MMOMOTAIOT MOJAEpKaTh MOTHBAIMIO JETEH K
MOJTYYECHHIO 3HAHUI.

10.

[ToBTOpEHME.

Bxitouenue B ypoK HIpOBBIX IPOLENYp, KOTOPBIE
MOMOTaloT NOJAepkKaTb MOTHUBALIMIO JETed K
MOJTYYECHHIO 3HAHUM.

11.

Bcero

102

8 kaacc.

Tema

Koa

yacoB

BocnurareJbHbIN aCNEeKT ypoKa

AnreOpandeckue 1poou

23

VYcraHOBIIEHHE ~ JOBEPUTENIBHBIX ~ OTHOLIEHHUH
MEXIy  y4dTelIeM W €ro  y4eHUKaMy,
CHOCOOCTBYIOUIMX  MO3UTUBHOMY  BOCIPHSTHUIO
yyaluMucsi TpeOOBaHMH M HpPOChO yduTess,
NPUBJICUEHUIO X BHUMAaHHUSA K OOCyXJaeMoW Ha
ypoke uHpopMaLuy, aKTHBHU3ALUU ux

IMO3HaBaTeILHOMN ACATCIBbHOCTH.

KBanpaTtHbie KOpHU

17

BxittoueHne B ypok MIpoOBBIX MPOLEAYp, KOTOpBIE
IIOMOTAIOT MOJJEPKaTh MOTHBALUIO JIeTeH K
HOJIyYEHUIO 3HAaHUH, HaTaXHBAaHUIO MO3UTHUBHBIX
MEXJIMYHOCTHBIX ~ OTHOLIEHMM B KJjacce,
IIOMOTAIOT  YCTAHOBJICHHIO J0OpOXkKeaTebHON
aTMocgepbl BO BpeMsi ypoKa.

KBagpaTHble ypaBHEHUS

20

[IpuBneyeHne  BHMMaHMS  UIKOJBHHKOB K
LIEHHOCTHOMY AacCIEKTy H3y4aeMbIX Ha YpOKax
SIBIICHUH, Opranu3aius ux paboTbl ¢ MOJTydaeMoi
Ha YpOKe COIMAIbHO 3HAYMMOM HH(pOpMannen.

Cucrembl ypaBHEHUI

19

Opr aHU3alus Hle(pCTBa MOTUBHUPOBAHHBIX U
OPYAUPOBAHHBIX ydarmuxcs Hanjg ux
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HEYCIICBAIOIMMH  OJHOKJIACCHUKAMHM, JAIOLIEro
IIKOJIbHUKAM ~ COLMAJIbHO  3HAYUMBIA  OIIBIT
COTPYIHUYECTBA U B3AMMHOMN ITOMOUIH.

DOyHKIUU

13

BxittoueHre B ypoK MUTpOBBIX MPOLEAYP, KOTOPHIE
MOMOTAIOT TMOJJEPKaTh MOTHBALMIO JIETeH K
MOJTy9CHHUIO 3HAHUH, HATAKHBAHHUIO MO3UTHUBHBIX
MEXJIMYHOCTHBIX ~ OTHOIIEHWH B KJacce,
IIOMOTAl0T  YCTAHOBJICHHIO JI0OpOXKenaTenbHON
aTMoc(epbl BO BpeMsl ypoKa.

BeposTHOCTh U cTaTUCTUKA

[IpuBrnieueHne  BHUMAHUS  IIKOJBHHKOB K
[IEHHOCTHOMY acCIIeKTy H3y4aeMbIX Ha YypOKax
SIBJICHUH, OpraHu3aius ux paboThl ¢ MOITydaeMoit
Ha ypOKe COIMAIHLHO 3HAYUMOUN HH(pOpMAIIHEH.

[ToBTOpEHME.

Opranmzanust 1medcTBa MOTHBUPOBAHHBIX U
3pPYAUPOBAHHBIX YYAIIHXCS HaJl 150.4
HEYCIIEBAIOIMMH  OJHOKJIACCHUKAMM, JIAOIIETO
IIKOJIBHUKAM ~ COLMAJIbHO  3HAYUMBIA  OIBIT
COTPYJHUYECTBA U B3AMMHOMN MMOMOIIH.

Bcero

102

9 kJjacc.

Tema

Koa

4acoB

BocnurareJbHbI aCNIEKT ypoKa

HepaBencrtpa

19

YcraHoBieHHE  AOBEPUTEIBHBIX  OTHOIICHUH
MEXIy  y4UTeIeM i ero YYCHHUKAMHU,
CIOCOOCTBYIOIMIUX  TMO3UTHBHOMY  BOCIPHSATHIO
y4amuMucs TpeOOBaHMM © TMPOCKO  YUUTEIS,
MPUBJICYCHUIO X BHUMaHUS K OOCyXIaeMoW Ha
ypOKe uHpopmaruu, AKTUBHU3AIU X
IO3HABATEILHON IEITEIBHOCTH.

Ksanparuunas ¢pyHKius

21

Bxitouenue B ypok UTpOBBIX IPOLEAYp, KOTOpbIE
MOMOTaloT MOJJEpPKaTh MOTHUBALIMIO JETe K
MOJIYYEHUIO 3HAHWM, HaJaKUBAHUIO TO3UTHUBHBIX
MEXJIMYHOCTHBIX ~ OTHOIIEHMH B  KJjacce,
MOMOTAalOT YCTAHOBJICHHIO JT0OpOXKenaTeabHOU
aTMoc(epsl BO BpeMsl YpoKa.

YpaBHeHus
CUCTEMBbI ypaBHEHHI

26

[IpuBneyeHue  BHMMaHMS  UIKOJBHHKOB K
LICHHOCTHOMY AaCIIeKTy M3y4aeMbIX Ha YypOKax
SBJICHUH, OpraHu3anus ux padoTel ¢ MOIydyaeMon
Ha YpOKE COIMAIbHO 3HAYUMON HH(pOpMaLen.

Apugpmernueckas

u

TCOMETPHUUICCKAA TPOTPECCUU

11

OpFaHI/I3aHI/I$I HIG(I)CTBa MOTUBHUPOBAHHBIX U
OPYAUPOBAHHBIX yqamuxcs Hanjg Hux
HCYCIICBAIOIIMMU OAHOKIIACCHUKAMH, JOAarOIICro
IIKOJIbBHUKaM COIMMAJIbHO 3HAYUMBIN OIIBIT
COTPYAHNYICCTBA U B3aHMHOM ITOMOIIIH.

CratucTuka
BEPOSTHOCTh

16

BxiaroueHnue B YPOK HUI'POBBIX MPOLCAYP, KOTOPBIC
MMOMOraroT HnoAACpKaTb MOTHUBAIIUIO JeTe K
MMOJIYYCHUIO 3HaHPII>i, HaJda)KUBaHUIO ITO3UTUBHBIX
MEKIIMYHOCTHBIX OTHOIIICHUM B KJ1acCce,
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IIOMOTal0T  YCTAHOBJICHHIO JI0OpOXkKeIaTenbHON
aTMoc(epbl BO BpeMsi ypoKa.

6. IToBTOpEeHUE 9 [IpuBiieyeHne  BHUMaAHUA  WIKOJBHHUKOB K
LIECHHOCTHOMY acCIIEKTy H3Yy4aeMbIX Ha YypOKax
SBJIGHUM, OpraHu3anus ux padboThl ¢ MOJydaeMou
Ha ypOKEe COIMAJIBLHO 3HAYUMON HH(pOpMaIIHEH.

Bcero 102

IIpumeuyanue: YMeHbIIEHO KOJMYECTBO 4acoB (Ha ABa yaca) Ha TeMy «KBazparuunas
GyHKIMS» U 100aBIEHO B TEMY «YpaBHEHHUS U CUCTEMbI YPaBHEHUI» B CBA3H C TEM, UTO pELICHHE
YPAaBHEHUH M CHUCTEM YPAaBHEHHMH BBI3BIBACT 3aTPYAHCHUS Y BBIIYCKHUKOB W  SIBJISETCS
00s3aTeNbHBIX 33JJaHUEM Ha UTOTOBOM aTTECTALlMU B IEPBOI U BTOPOM YaCTsX.

I'eomerpus
7 kaacce
BocnurareJbHbIN aCNIEKT ypoKa
Tema Kou-
BO
4acoB
1.  HavaibHble reomerpuueckue | 10 BxomtoueHnue B ypok UTPOBBIX MPOLETYP, KOTOPHIE
CBEICHUSA MOMOTalOT MOJJEpKaTh MOTHUBALIMIO JeTed K
MOJTYYECHHIO 3HAHUM.
2.  [peyronbHUKH 17 [IpumeHeHne Ha YpOKE HWHTEPAKTUBHBIX (HOpM

paboOThl  yJamuxcsi: HMHTEUIEKTYaIbHBIX WID,
CTHMYJUPYIOIIUX TI03HABATEIbHYI0 MOTHBAIIUIO
IIKOJILHUKOB; TPYIIIOBOM pabOThl WM pabOTH B
napax, KOTOpbI€ ydYaT IIKOJHLHUKOB KOMAaHIHOU
paboTe U B3aUMOJICHUCTBUIO C IPYTUMH JICTHMH.

3. [lapanienbHbIe TPSMBIC 13 BxiroyeHne B ypoK HMIPOBBIX MPOLETYD,
KOTOPBIC TIOMOTAIOT TOJACP)KAaTh MOTHBAIUIO
JIETEH K MOJTYyYECHHUIO 3HAHUM.

4. [ooTHOIIEHUS MEXAY CTOpOHamu | 6 [IpumeneHue Ha ypoKe HHTEPAKTUBHBIX HopM

U yTrJIaMU TPEeYTroJbHUKA paboThI yyaluxcsi: UHTEIJICKTYaIbHBIX UTD,
CTUMYJIMPYIOIIMX O3HABATEIbHYIO MOTUBAIIUIO
IIKOJIbHUKOB; TPYNIIOBOM pabOThI UK pabOTHI B
napax, KOTOpble y4aT IIKOJIbHUKOB KOMaHHOU
paboTe ¥ B3aUMOJICHCTBUIO C IPYTHMH JIETHMHU.

5.  [CoorHomienus mexnay cropoHamu | 11 [IpumeHenne Ha ypoke MHTEPaKTUBHBIX (hOpM
u yriiaMmu TPEyroJbHUKA paboThI yyalIuXcs: HHTEIUIEKTYalIbHBIX UTD,
(mpoioymKeHue) CTUMYJIMPYIOIIMX T03HABATEIBbHYI0 MOTHBALIHIO

IIKOJIbHUKOB; TPYNIIOBOM pabOThI UM pabOTHI B
napax, KOTOpbIe yyaT IIKOJIbHUKOB KOMaH/IHOM
paboTe U B3aUMOJECHCTBUIO C IPYTUMH JIETHbMH.

Torosoe noBropeHue 11 Bxirouenue B ypoK UIPOBBIX IIPOLIENYP,
6. KOTOpBIE TIOMOTalT IMOJAEPKATh MOTHUBALUIO
JIeTeH K MOITYYEHUIO 3HAaHUM.

Bcero 68
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8 kiacc.

Tema

Kou-
BO
JacoB

BocnurarejJbHbIH aCNIEKT YPOKA

YeThIpEXYyroJIbHUKN

14

VYcraHoBieHHe — JOBEPUTENIBHBIX  OTHOIICHUI
MEXITY yauTeIEM i ero YUYECHUKAMHU,
CrOCOOCTBYIOIIUX  TMO3UTUBHOMY  BOCIPHUSITHIO
yyaliMMHcs TpeOOBaHMW M MPOCHO y4dUTeNs,
MPUBJICYCHUIO X BHUMaHUS K OOCYXJIaeMOW Ha
ypoKe uHdopmaruu, AKTUBU3AIHHU 150:¢
MMO3HaBaTEIbHOM JeITETbHOCTH.

Tlnomtaae

14

BxuroueHue B ypoK UTpOBBIX MPOLEAYP, KOTOPBIE
MOMOTaloT MOJJIEp’KaTh MOTHUBALMIO JETed K
MOJIYYEHUIO 3HAHWM, HaJaKMBAHUIO TO3UTUBHBIX
MEXJIMYHOCTHBIX ~ OTHOIIEHMM B  KJacce,
IIOMOTAIOT  YCTAaHOBJICHHIO J0OpOXKeENIaTeIbHON
aTMocQepbl BO BpeMsl YpoKa.

[Togo6HbIE TPEYroJbHUKH

18

[IpumeHeHne Ha ypoOKe HMHTEPAKTUBHBIX (opM
pa60TBI ydamuxcs: HUHTCJUICKTYAJIBHBIX  HUIP,
CTUMYJIMPYIOIIUX ITO3HABATCIBHYHO MOTHBALIUIO
IIKOJILHUKOB; TPYIIIOBOM pabOThl WM pabOTH B
napax, KOTOpPbhI€ ydYaT IIKOJEHUKOB KOMAaHIHOW
paboTe U B3aUMOJICHCTBUIO C IPYTUMU JICTHMH.

OKpYyXHOCTh

16

VYcraHoBieHHE  AOBEPUTEIBHBIX  OTHOIICHUH
MEXITY yauTeIeM i €ero YYCHHUKAMHU,
CIOCOOCTBYIOIIUX  TMO3UTUBHOMY  BOCIPHSTHIO
y4amuMucs TpeOOBaHMM H MPOCHO  YUUTEIS,
MIPUBJICYCHUIO MX BHUMaHUS K OOCyXIaeMoW Ha
ypOKe uHdopmaruu, AKTUBHU3AILHHU X
IO3HABATEILHON IEITEILHOCTH.

[ToBTOpEeHUE

BxitoueHue B ypok UIpOBBIX IPOLEAYp, KOTOPbIE
MOMOTalOT TMOJJIEPKaTh MOTHUBALIUIO JeTed K
MOJIYYEHUIO 3HAHWM, HaJaKWBAHUIO TO3UTHUBHBIX
MEXJIMYHOCTHBIX ~ OTHOIIEHMM B  KJjacce,
MOMOTAIOT  YCTAHOBJICHHIO JT0OpOXKenaTreabHOu
aTMoc(epbl BO BpeMsl YpOKa.

Bcero

68

9kJ1acc.

Tema

Koa-
BO
4acoB

BocnurarejJbHbIH aCIIEKT YPOKa

Bexropsl

10

YcraHnoBieHue JOBCPUTCIIBHBIX OTHOIIICHUH
MCKIAY YUYUTCIICEM n €ro Y4YCHUKAaMU,
CHOCOGCTBYIOH.II/IX IO3UTUBHOMY  BOCIIpHUATHUIO
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yJampMucs TpeOoBaHMW H TPOCHO  ydHTeIs,
NPUBJICUYCHUIO MX BHUMaHUA K 00CyXJaeMoil Ha
ypoKe uHpOpMaLuy, aKTHBHU3AINU ux
II0O3HABATEJILHON e TEIIbHOCTH.

Merona koopiMHAT

10

BxittoueHne B ypoK HTPOBBIX MPOLEAYP, KOTOPBIE
MOMOTAIOT TMOJJEPKaTh MOTHBALMIO JIETeH K
MOJTy9eHHUIO 3HAaHUH, HATAKUBAHHUIO MO3UTHUBHBIX
MEXKJIMYHOCTHBIX ~ OTHOIIGHWH B KJacce,
IIOMOTAl0T  YCTAHOBJICHHIO JI0OpOKenaTenbHON
aTMoc(epbl BO BpeMsi ypoKa.

CooTHollIeHHE MEXKTY
CTOpOHAMHU U yrilaMu
TpeyrojapHuka. CkanspHoe
MIPOU3BEICHNE BEKTOPOB

11

[IpumeHeHne Ha ypoke HHTEPAaKTUBHBIX (popm
paboThl  ydaluxcs: HMHTEIUIEKTYalbHBIX —HIP,
CTUMYJIMPYIOIIMX [M03HABATEIbHYI0 MOTHBALUIO
IIKOJIbHUKOB; T'PYNIOBOM paboThl WM pabOThl B
napax, KOTOpbl€ y4yaT IIKOJbHUKOB KOMaHIHOMN
paboTe U B3aMOJIEHCTBUIO C APYTUMU JAETbMHU.

JIniHa OKpY)KHOCTH M ILIOIIAJb
Kpyra

12

VYcraHoBiIeHHE  JOBEPHUTENBHBIX  OTHOIICHUI
MEXIy  y4UTeIeM u ero y4EeHUKaMH,
CrOCOOCTBYIOIMIUX ~ TMO3UTUBHOMY  BOCIPHSTHIO
yyaliuMucs TpeOOBaHUW M MPOChO y4yUTens,
MPUBJICYCHUIO X BHUMaHUS K OOCyXIaeMoW Ha
ypoKe nH(pOpMaINH, aKTHUBH3AIUH ux

IMO3HaBaTeNLHOMN JACATCIBHOCTH.

JBrkeHust

BxitoueHue B ypok UTpOBBIX IPOLEAYp, KOTOpbIE
MOMOTaloT MOJAJEepKaTh MOTHUBALMIO JAeTed K
MOJIYYEHUIO 3HAHWM, HaJTaKMBAHUIO MO3UTUBHBIX
MEXJIMYHOCTHBIX ~ OTHOIIEHMM B  KJjacce,
MOMOTalOT  YCTAHOBJICHHIO JI0OpOXKenaTeabHOU
aTMoc(epbl BO BpeMsl YpoKa.

Hauvanrnubie
CTEpPEOMETPUHU

CBCACHUA nu3

[IpumeneHne Ha ypoKe HHTEPAKTUBHBIX (HOpM
paboOThl  yyalIUXCs: MHTEJUIEKTYAJIbHBIX WID,
CTUMYJIMPYIOIIMX [M03HABATEIbHYI0 MOTHBAIUIO
IIKOJIbHUKOB; TPYNIOBON PabOThl WM PabOTHI B
napax, KOTOpble y4yaT IIKOJbHHUKOB KOMaHIHOMN
paboTe ¥ B3aUMOJICHCTBUIO C APYTHUMH JIETHMHU.

00 akcroMmax IIAHUMCTPHUU

VYcraHOBIIEHUE — JOBEPUTENBHBIX  OTHOILEHHM
MEXIy  yudTelIeM M €ro  y4eHUKaMu,
CHOCOOCTBYIOUIMX  MO3UTUBHOMY  BOCIPHSTHIO
yyalmuMmucs TpeOoBaHMH M HpPOCHO  yduTess,
NPUBJICUEHUIO X BHUMAaHHUSA K 0OCyXJaeMoi Ha
ypoke uHpOopMaLuy, aKTHBHU3ALUU ux

MMO3HABaTEIbHOM JeITEIHHOCTH.

[ToBTopenue. Pemenue 3anau

BxiroueHue B ypok UTpOBBIX IPOLEAYDP, KOTOPBIE
IIOMOTAIOT TMOJJEPkKAaThb MOTUBALMIO JETEH K
MTOJIYYECHHUIO 3HAHUM.

Bcero

68
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JIuHus yueOHO-MeTOAn4YeCKUX KOMILIEeKTOB aBTOpOB I'. B. /lopodeeBa u ap.

1.

8.

9.

llopoghees I B.Matematuka Ski.,.6 K1.,.: yaeOHUK 171 00111e00pa3oBaTeib-
Hbix opranuzauuii / I'. B. [lopodees, C. b. CyBopoBa, E. A. BynumoBuu u
np. — M.: IIpocsemenue, 2017.

llopoghees I'. B. Anrebpa, 7.8,9 ki1.: yueOHUK 1151 00111€00pa30BaTeIbHBIX
opranmzanuii / I'. B. Jlopodees, C.b. CyBopoa, E. A. BynumoBuu u ap. —
M.: [Ipocsewenue, 2014.

Munaesa C. C. Anrebpa, 7 xi.: pabouas terpans/ C. C. Munaesa, JI. O.
Pocnosa. — M.: IIpocsemienue, 2014.

Munaesa C. C. Anrebpa, 8 ki1.: pabouas terpans. B 2 4. / C. C. Munaesa, JI. O.
PocnoBa. — M.: IIpocsemienue, 2014.

Munaesa C. C. Anrebpa, 9 ki1.: pabouas terpanas. B 2 4. / C. C. Munaesa, JI. O.
Pocnosa. — M.: IIpocsemienue, 2011.

Eecmagwvesa JI. I1. Anrebdpa, 7 xi.: nunakruueckue matepuainst/JI. I1.
EBcradnena, A. I1. Kapn. — M.: IIpocsemienue, 2013.

Eecmagvesa JI. I1. Anrebdpa, 8 ki.: qunakruueckue marepuainsi/JI. I1.
EBcradnena, A. I1. Kapn. — M.: IIpocsemienue, 2013.

Eecmagvesa JI. Il. Anrebdpa, 9xi.: nunakruueckue matepuansi/JI. I1.
EBcradnena, A. I1. Kapn. — M.: IIpocsemienue, 2013.

Kysneyosa JI. B. Anrebpa, 7 xi.: tematuueckue tectol / JI. B. Ky3nenosa, C.
C. Mumnaesa, JI. O. Pocnoa u ap. — M.: IIpocBemienue, 2014.

10. Ky3neyosa JI. B. Anreopa, 8 ki1.: teMatuueckue tectol / JI. B. Ky3nenosa, C.

C. Mumnaesa, JI. O. Pocnosa u ap. — M.: IIpocsemenue, 2011.

11. Ky3neyosa JI. B. Anreopa, 9 ki1.: teMatuueckue tectol / JI. B. Ky3nenosa, C.

C. Mumnaesa, JI. O. Pocnosa u ap. — M.: IIpocsemenue, 2011.

12. Ky3neyosa JI. B. Anrebpa, 7—9 ki1.: KOHTpojibHbIe paboTs/JI. B.

Kysnenona, C. C. Munaesa, JI. O. Pociosa. — M.: IIpocsenienue, 2013.

13. Cysoposa C. b. Anrebpa, 7 xi.: metogudeckue pexkomenaamnuu/C. b.

Cysopoga, E. A. bynumosuy, JI. B. Ky3nenosa u ap. — M.: IIpocselienue,
2013.

14. Cysoposa C. b. Anreb6pa, 8 xi1.: metogudeckue pexkomeHaanun/C. b.

CyBoposa, E. A. bynumosuy, JI. B. Ky3nenosa u np. — M.: [IpocBenienue,
2013.

15.Cysoposa C. b. Anrebpa, 9 xi.: metoandeckue pekomenaanuu /C. b.

Cysopoga, E. A. bynumosuy, JI. B. Ky3nenosa u np. — M.: IIpocselenue,
2013.

baok «I'eomeTpus»

1 .M.: [IpocBemenne, 2011. 2. JI.C. AranacsH, B.®. byry3os, C.b. Kagomres, 3.I'.
[Mo3usik, N.W. FOauna YueOHuk no reometpuu s 7-9 knaccon

2.

JI.C. Atanacsan, B.®. byry3os, I0.A. I'nazkos, 1.1. FOauna Pabouas tetpanpb

o reomerpun 11 7,8,9 knacco. M.: [Ipocsemenue, 2014.
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3. b.I'. 3uB, B.M. Meiinep unaktuueckue wmarepuansl 7,8, 9 kmacc. M.:
IIpocsemenue, 2014.

4, JI.C. Aranacsn, B.®. byry3os, I0.A. I'na3zkos, B.b. Hekxpacos, N1.W. FOnuna
Nzyuenune reometpun B 7 - 9 ximaccax. M.: [Ipocsenienue, 2011

5. Tabmuiwl bpanuca

Y4eOHO0-MeTOANYECKOE 1 MAaTEPHAIBbHO-TEXHUYECKOe
o0ecrneueHne 00pPa30BaTEJIBLHOIO MpoLEcca:

Ne HaumeHoBaHus 00bEKTOB U Heo0xoaumoe koan4uecTBo HMpumevanus
n/n Cpe/ICTB MATepHAJIbHO- OcHoBHasi Crapumas
TEXHUYECKOro odecrneyeHus HIKO0.J1a HIKO0J1a
baszos. | IIpod.
1 2 3 4 5 6
1. BUBJIMOTEYHBIN ®OHJI (KHUT'OITEYATHAS ITPOYKIIHS)
1.1 CraHzapT OCHOBHOTO OOIIIETO pi | CranmapTt 1o
0o0pa3oBaHUs 0 MaTeMaTHUKe MaTeMaTHKe,
12 CraHzmapT cpeaHero IIPUMEpPHBIE
(mostHOTO) OOIITErO IIPOrpaMMBl,
o0Opa3oBaHus 110 MaTeMaTHUKe aBTOPCKHE
(6a30BBIiT YpOBEHB) IIPOrpaMMbI
1.3 CraHzmapT cpeaHero BXOJAT B COCTaB
(moJstHOT0) 001IEro 00513aTeTLHOTO
00pazoBaHMs IO MAaTEMATHKE nporpaMmMHO-
(mpouIIbHBINA YPOBEHB) METOAUYECCKOTO
14 [IpumepHas nmporpamma Ji | obecreueHns
OCHOBHOTO 00I11eT0 KabuHeTa
00pazoBaHus IO MAaTEMaTHKE MaTCMaTHKH.
15 [IpumepHas mporpamma
cpenHero (IOJHOTr0) 00IIero
o0OpaszoBaHus Ha 6a30BOM
ypOBHE N0 MaTeMaTHKe
1.6 [IpumepHas mporpamma
cpeaHero (MOoJIHOro) 00IIero
oOpa3oBaHus Ha MPOYUITEHOM
ypOBHE TIO MaTeMaTHKe
1.7 ABTOpPCKHE POTrpamMMBbl IO pi |
KypcaM MaTeMaTUKU
1.8 Y4eOHHUK 110 MaTEMATHKE IS K B OnbGnuoreyHsIit
5-6 xnaccos dboHI BXOIAT
1.9 VYuebHuk o anredpe st 7-9 K KOMIIJIEKTBI
KJIaCCOB yueOHHUKOB,
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1.10 | Y4eOHUK [TO TEOMETPUU IS PEKOMEHI0BaHHBI
7-9 K1accoB X WK

1.11 | YueGuuk no anrebpe u JOMYIIEHHBIX
Havanam a”Haimsa g 10-11 MHHUCTEPCTBOM
KJIAaCCOB 0o0pa3zoBaHus U

1.12 | Y4eOGHMK 11O TEOMETPUH IS HAyKH
10-11 xmaccoB Poccuiickoit

1.13 | VueOHHMK IO MaTeMaTHKE JUISL Denepanuu.
10-11 xmaccoB B cocras

1.17 | JnmakTUvecKue MaTepHaibl OubMOTE HOTO
[0 MaTeMaTuke s 5-6 honma
KIIaCCOB 1enecoo0pasHo

1.18 | [dunmakTuueckue MaTepuatbl BKJIIO4ATh
1o anre6pe ams 7-9 K1accoB pabouue

1.19 | [dunakTudeckue MaTepuaibl TeTpat,

o TeoMeTpuu 1yt 7-9 AMIAKTHECCKAC
KIIACCOB MaTepHaIbl,

1.20 | IIpakTUKyM IO pEIICHUIO ;?)EFT’HEJI;:IHHX .
3a/1a4 1o ajnredpe U Hadaiam CaMOI; TOSTENLHEL
aHanu3za Juist 10-11 kimaccoB < DABOT

1.21 | IIpakTUKyM IO pEHICHUIO ngaKTHI;yMLI o
?Eiﬂzj‘;alzzorBeOMeTpHH g 10- PELICHHMIO 337121,

COOTBETCTB U

1.22 | TIpakTUKyM O PEIICHUIO - cnonbsyZ;[O;:lM
3a1a4 no matematuke s 10- KOMIUICKTAM
11 xmaccoB yICOHUKOB,

COopHUKH
Pa3HOYPOBHEBBIX
MO3HABATEJIbHBIX
U Pa3BUBAIOIIUX
3aJIaHuM,
o0ecreunBaronm
X YCBOCHHE
MaTeMaTHYEeCKUX
3HaHUM KaK Ha
PENpPOaYKTHUBHOM
, TaK 1 Ha
MPOIYKTUBHOM
YPOBHSIX.

1.23 | VYueGuble mocobus 1o
AJIEKTUBHBIM KypcaM

1.24 | COopHUK KOHTPOJIBHBIX CO6opHUKH
paboT mo MaTemMaTHKe A1 5-6 3a1aHuil (B TOM
KJIaCCOB qrclie B TECTOBOM

1.25 | COopHUK KOHTPOJIBHBIX dopme),
paboT o anredpe st 7-9 obecrnieynBaromu

KJ1aCCOB

X JUArHOCTUKY U
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1.26 | COOpHUK KOHTPOJIBHBIX () KOHTPOJIb
paboT mo reomerpuu i 7-9 KayecTBa
KJIaCCOB 00yueHus B

1.27 | COopHUK KOHTPOJIBHBIX COOTBETCTBUHU C
paboT 1o anrebpe ¥ HavaIam TpeOOBaHUAMU K
ananmmza st 10-11 kmaccos YPOBHIO

1.28 | COopHUK KOHTPOIBHBIX IIOATOTOBKH
pabot no reomerpuu g 10- BBIITYCKHUKOB,
11 kiaccoB 3aKpCHJICHHBIMU

1.29 | COopHUK KOHTPOIBHBIX B CTanJapTe.
pabot mo maremaruke ajs 10-

11 kmaccos

1.30 | COopHuKH dK3aMEHAITMOHHBIX K
paboT AJis POBENCHUS
rocy/lapCTBEHHOU (MTOrOBOM)
aTTeCTaIlly TI0 MaTeMaTHKE

1.31 | KoMIUIEKT MaTepraioB JiIs
MTOJATOTOBKH K €THHOMY
rOCyJJApCTBEHHOMY JK3aMEHY

1.32 | Hayunas, Hay4HO- I Heo6xoaumbr
MOMYJISIPHAS, UCTOPUYECKAsT JUTSI TIOJITOTOBKH
JUTEeparypa JOKJIAIOB,

1.33 | CmpaBouHsle nocoOus I COOOIIEHUH,
(PHIMKIIOTIEIUH, CTIOBAPH, pedeparos,
COOPHHUKHU OCHOBHBIX (POPMYIT TBOPYECKUX
Y T.II.) paboT M TOJKHBI

COJIepXKaThCs B
dbonmax
oubnuortexu
00pa3oBaTebHOT
0 YUPEKIACHUSI.

1.34 | Meroguuecknue mocoous st pi |
YUUTEIIS

2. MNEYATHBIE IOCOBUSI

2.1 Ta0auie! 10 MaTeEMAaTUKE UL pi | Tadmuus! 1o
5-6 kiaccoB MaTeMaTUKe

2.2 Tabyuipl IO reOMETPUHN Ji | JOJKHEI

2.3 Tabmuie! o anredpe s 7-9 pi | COZlepKaTh
KJ1accoB IIpaBujia
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2.4

Tabnuie! o anredpe u eHCTBUH C
HadanaM a"aiauza Jsg 10-11 YHCIaMHU,
KJIaCCOB TaOIULIBI
METPHUYECKUX
Mep, OCHOBHBIE
CBEJIEHUS O
IJIOCKUX U
MIPOCTPAHCTBEHH
BIX
TCOMETPHYCCKUX
¢durypax,
OCHOBHBIE
MaTeMaTHYECKue
bopMyIbL,
COOTHOIIICHUSI,
3aKOHBI, rpaQUKu

GyHKIMI.

2.5

[TopTpeTs! BEIAAOIIMXCSA DI | B

JesTeneil MaTeMaTUKU JIEMOHCTPAI[MOHH
OM BapuaHTe
IOJKHEI OBITH
IIPEACTABIICHBI
MIOPTPETHI
MaTEMaTHKOB,
BKJIaJ] KOTOPBIX B
pa3BHUTHE
MaTEeMaTUKU
IIPEJICTaBJICH B
CTaHJaapTe.

NHOOPMAIMOHHO-KOMMYHUKATUBHBIE CPEACTBA

MynbTumMenuiiHbIe A/ MynbTrMe TnHbBI
00ydJaroIme mporpaMmsbl | ¢ oOyuaromue
JJIEKTPOHHBIE yueOHbIE MPOrpaMMbI U
W3JIaHUs IO OCHOBHBIM AIIEKTPOHHbBIE
paszzenaM Kypca MaTeMaTHKU yueOHbIe
U3JIaHUSI MOTYT
OBITh
OpPUEHTUPOBAHBI
Ha CHUCTEMY
JTUCTAHIIMOHHOTO
00y4eHnus, 1100
HOCHTD
npo6IeMHO-
TEeMaTUYECKU I
XapakrTep "
obecreynBaTh
JOTIOTHUTEIbHBIC
YCIOBUS IS
W3YyYCHUs
OT/IETHHBIX TEM U
pazzienoB
craHjaapra. B
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00oux ciydasx
3T nocoOus
JIOJDKHBI
IPEJOCTaBIATh
TEXHUYECKYIO
BO3MOKHOCTh
MOCTPOCHHS
CHCTEMBI
TEKYLIETO U
UTOTOBOTO
KOHTPOJISI ypOBHS
MIOITOTOBKH
yuyamuxcs (B ToM
yucie, B popme
TECTOBOIO
KOHTPOJIST).

TEXHUYECKUE CPEJICTB

A OBYYEHUSA

MynbTUME THITHBIN
KOMITIBIOTEP

A

Tex. TpeGoBaHus:
rpaduueckas
OTIepaIMOHHAS
CUCTEeMa, TTPHBO,T
JUTSL YTCHMSI-
3aIUCHA KOMITAKT
JTUCKOB, ayaHO-
BUJIEO
BXOJIBI/BBIXOIbI,
BO3MOYHOCTh
BBIXOJIa B
Nutepner.
OcHaled
aKyCTHYECKUMU
KOJIOHKaMH,
MHUKPO(POHOM U
HaymHukamu. C
MaKeTOM
MPUKIIATHBIX
pOrpaMm
(TEeKCTOBBIX,
TaOJIMYHBIX,
rpapUIECKuX U
MPEe3EHTAIIHOHHBI

X).

4.2

Ckasep

4.3

IIpuHTep nasepHsli

4.4

KonupoanbHblil anmapar

4.5

MynbTUMeIUATIPOEKTOP

M| =M=

MoryTt BXOOUTh B
MaTepHaIbHO-
TEXHUYECKOE
obecrieueHue
00pa3oBaTeNBLHOT
0 YUPEXKJICHUSI.

4.6

CpencrBa

Bxnrouaror:
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TCIICKOMMYHHKAIIUA

AJIEKTPOHHAS
noyra,
JIOKaJbHAs CETbh,
BBIXOJI B
WHrepHer,
CO3/at0TCsl B
pamKax
MarepuaibHO-
TEXHUYECKOTO
obecrieueHust
BCET0
00pa3zoBaTebHOT
0 y4pexXJIeHus
IPY HAJTUIHAN
HEO0OXOJUMBIX
(UHAHCOBBIX U
TEXHUYECKUX
YCIIOBHI.

4.7

JnanpoexTop wimn
rpadompoeKTop

4.8

DOKpaH (Ha WTaTUBE WU
HaBECHO)

MusuManbpHbIE
pasmepsbl
1,25x1,25 M

YYEBHO-IIPAKTUYECKOE
OBOPYJIOBAHUE

YYEBHO-JIABOPATOPHOE

5.1

AynuTopHas 10cKa ¢
MarHUTHOM MOBEPXHOCTHIO U
HabOPOM MTPUCTIOCOOTICHUI
JUISL KpeTUIeHHsI Ta0JInIl

5.2

Jlocka MarHuTHas C
KOOPJIMHATHOM CETKOM

5.3

Komrnekt uHCTpyMeHTOB
KJIACCHBIX: JINHEHKa,
TpaHCHOpTHP, YroapHUK (30°,
60°), yromsauk (45°, 45°),
LUPKYIb

Kommnekr
npeIHa3Ha4YeH
Ui paboThl Y
JIOCKH.

5.4

Kommuiekr
CTEPEOMETPUUYECKUX TEI
(IeMOHCTPAIIMOHHBIH )

5.5

Komrekt
CTEPEOMETPUUYECKUX TEI
(pa3aTouHbIif)

5.6

Habop mianumerpuyeckux
duryp

()]

CHEHNUAJIM3UPOBAHHASA YYEBHAS MEBEJIb

6.1

KoMnproTepHslii cTO

A

6.2

Ikad ceknoHHBIHN I
XpaHeHUs: 000pyIOBaHUS

A

6.3

Ikad ceknOHHBIN I
XpaHEHUs JINTEPATYPHI U
JEMOHCTPALMOHHOTO

A
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obopymnoBaHus (c

OCTEKJICHHOM CpeaHEN

4acCThIO)
6.4 CTeHJ1 SKCTIO3UIMOHHBIN b |
6.5 SmuKy 1151 XpaHeHust TabJInI pi |
6.6 IItatuB [t TaOIMIL pi |

J{ — neMoHCTpaumoHHbINA K3eMIuLsip (1 3K3., KpoMe crenuaibHO OrOBOPEHHBIX
CIIy4aeB),

K — nonHblif KOMIJIEKT (MCXO0/ U3 peabHOM HANOJHAEMOCTH Kilacca),

@ — xoMIIEeKT At GPOHTAIBHON paboThl (MPUMEPHO B J[Ba pa3a MEHbIIE, YeM
MOJIHBIN KOMIUIEKT, TO €CTh HE MeHee | 9K3. Ha ABYX yJalluxcs),

II — kommiekr, HeoOXOIUMBIH Mg TpaKkTUYecKoM padoThl B Tpymmax,
HACUYMTHIBAIOIINX MO HECKOJIbKY ydamuxcs (6-7 7K3.).
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	Рациональные числа
	Ученик научится:
	1) понимать особенности десятичной системы счисления;
	2) владеть понятиями, связанными с делимостью натуральных чисел;
	3) выражать числа в эквивалентных формах, выбирая наиболее подходящую в зависимости от конкретной ситуации;
	4) сравнивать и упорядочивать рациональные числа;
	5) выполнять вычисления с рациональными числами, сочетая устные и письменные приёмы вычислений, применение калькулятора;
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