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IlosicHuTeIbHAS 3aMUCKA

Pabouas mporpamma OCHOBHOTrO 00mIero oOpa3oBaHusi Mo anreOpe cocraBieHa Ha OcHOBe DyHIAMEHTAJIBHOTO SApa COAEp)KaHHUsS OOILIEro
oOpazoBanusi u TpeOoBaHuil K pe3yabTaTaM OCBOCHHMS OCHOBHOW 0O0I1e00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO 0OIIero oOpa3zoBaHus,
npeacTaBiIeHHbIX B DeiepaabHOM TOCYAapCTBEHHOM 00pa30BaTeIbHOM CTaHAAapTe 001ero oopa3oBanus. B HUX Takke yUUTHIBAIOTCS OCHOBHBIE M ICH
1 niosiokeHust [lporpaMMel pa3sBuTHS U POPMUPOBAHUS YHUBEPCATBHBIX YUE€OHBIX NEHCTBUI JJIs1 OCHOBHOTO 00IIero 00pa3oBaHusl.

Hacrosimias paboyast mporpaMmma HamnrcaHa Ha OCHOBAHUU CIICAYIOIIUX HOPMAMUBHBIX OOKYMEHMO8:

VYue6noro mana MbOY «OCOII Ne 3y

[Tonoxxenne o Qopmax, MEPUOTUYHOCTH, MOPSIKE TEKYIIEro KOHTPOJS YCIIEBAEMOCTH M INPOMEKYTOUYHOH aTTECTalMu OOYyJaroluXcs
MBOY «OCOLL No3y

[Tonosxenue o cucTeme OllEHUBAHU y4eOHBIX AoCTIKeHH oO0y4atonuxcs B MBOY «Ouepckaks COIT Ne3»

denepanbHOTO KOMIIOHEHTA TOCYIApCTBEHHOTO CTaHaapTa obiero oopazoanus (mpukas oT S Mapta 2004 rox Ne 1089 «O06 yTBepkaeHUH
(denepalbHOr0 KOMIIOHEHTA TOCYIapCTBEHHBIX CTAaHAAPTOB HAYaIbHOTO OOIIETr0, OCHOBHOTO U CPEAHETO (IIOJIHOTO) 0011ero 00pa3oBaHUs»);
[Ipuka3 Muno6puayku Poccum ot 31 mapra 2014 r. Ne 253 «O6 yrBepxaenun denepanbHOro nepedyHs yueOHMKOB, PEKOMEHIyEMbIX K
WCTIOJIH30BAHUIO TIPH peaji3allii MMEIOIIUX TOCYAapCTBEHHYIO aKKPEAUTAIMIO 00pa30BaTENBHBIX IMPOTpaMM HadalbHOTO OOMIEro,
OCHOBHOTO OOIIETO, CPEeTHEr0 00IIero 00pa30BaHUs»

[Ipukaz MunoOpnayku Poccun ot 26 suBaps 2016 roma Ne 38 «O BHeceHMM HM3MEHEHMH B (QelepajbHBIM IMepeueHb Y4eOHUKOB,
PEKOMEHIOBaHHBIX K WCIIOJIB30BAaHUIO TMPH PEATH3aldN HMMEIONINX TOCYJapCTBEHHYIO AaKKpEIUTAlWI0 00pa30oBaTEeIbHBIX MPOTPaMM
Ha4yaJbHOTO OOIIEero, OCHOBHOIO 00IIEro, cpeiHero oomero oopa3oBanus, yTBEpKIEHHBIN NMprkazoM MHUHKCTEpPCTBA 00Opa30BaHUS U HAYKU
Poccutickoit ®eneparuum ot 31 mapta 2014 r. No 253

[Ipukaz Munobpuayku P® ot 21 ampens 2016 roma Ne 459 O BHeceHMHM u3MEHEHU B deaepaabHbIi TEpPeUYeHb Y4YeOHUKOB,
PEKOMEHAYEMBbIX K HCIOJIb30BAHUIO NPU peaTu3aldid HUMEIOIMINX TOCYJapCTBEHHYIO AaKKpPEAUTAlMI0 00pa3oBaTeNbHBIX MPOrpPaMM
Ha4yaJIbHOTO 00IIEero, OCHOBHOTO O0IIIET0, CPeIHEro 001mero oOpa3oBaHus, YTBEPKACHHBIM MPUKa30M MHUHHCTEpCTBA 00pa30BaHUs M HAYKH
Poccuiickoit ®deneparuu ot 31 mapra 2014 r. N 253 o6pazoBaTenbHbIe TporpaMMbl 0011ero oopazoBanus Ha 2006/2007 yueOHBIN T01».
3akoH 00 oOpazoBanuu PO.

OO0s3aTenbHBIE MUHUMYM COJICPKaHUs OCHOBHOTO o01iero oopazopanus mo npeamety (Ilpukaz MO ot 19.05.98 Ne1276).

OOIT OO0 MBOY «OCOIII Ne3»

[IpumepHbIe TporpaMMBbl IO y4eOHBIM MpeameTaMm. MaremaTtuka. 5-9 knaccsl [Teker]. — 3-e u3n., nepepad. — M.: [IpocBenienue, 20 — 64
c. — (CranmapTsl BTOPOTO MOKOJICHHUS).

Oco0eHHOCTSIMH 00YyYAIOIIMXCH € TSKeJIbIMH HAPYLICHUSIMH PeYH SABJISIIOTCSH
VY nereii ¢ TSDKETBIMH HApyHICHUSIMU PEUd CTPAJAlOT HE TOJBKO BepOajbHBIA MHTEIIEKT, BEpOATBbHO-IIOTUYECKOE MBIIUICHHE, HO U MHOTHE

HEPCUCBLIC BBICHIUC IICUXUYCCKHUC Q)YHKHI/II/I, B YaCTHOCTH, 3PHUTCIBHOC BOCIPHATHUC, IPOCTPAHCTBCHHBIC MPCIACTABJICHUA, CIYXOBOC
BOCIIPpUATUC, a4 TAKIKC 0606]].[6HHO€, a6CTpaKTHOC BOCIIpUATHUC, CIIOCOOHOCTH AHAJIIN3UPOBATH o6pa3, BBIYJICHATD 06111ee, CYHICCTBCHHOC. Ot
HapymcHus B COYCTAHUU C HCAOPA3BUTHUEM JICKCUKH, I'PAMMATUYCCKOTO CTpOA PEUYH IMPUBOIAAT K TPYAHOCTAM OBJIAACHHUA MHOTHMU
npeaMeTaMu, B 4aCTHOCTU MaTE€MaTHUKOM. Ka)K)IOMy W3 TaKUX JeTeH Tpe6yeTc;I 0Ka3aTb HHAUBUAYAJIbHYIO ITOMOIIb: BBISIBUTH HpO6CJIBI B UX
3HAHHUSIX W BOCIHOJIHHTH UX TEMHU WU UHBIMH CIIOCOOAMHM — OOBSICHUTH 3aHOBO y‘le6HHI>i MaTepual U JaTb JONOJHUTCIBHBIC YIIPAXKXHCHUA,
HCIIOJIB30BAaTh HarjIsaaHbIC TUIAKTHUYCCKUC mocoous u paBHOO6p8.3HBIG KapTO4KH, MOMOTaromue pe6eHKy COCPCAOTOUYUTHECA HA OCHOBHOM
MaTepuajCc ypoka u OCB060)KIlaIOI_I_[I/IC €ro oT paGOTLI, HE HMEIOIIEH npsAMOTro OTHOUICHUSA K I/I3y‘-IaCMOI7I TEMCE. HeO6XOI[I/IMO pa3sHbIMU
MyTsIMU OpPraHU30BbIBATH BHUMAHHUEC TAKUX JeTel u IMPUBJICKATb UX K pa60Te. ITouck B(I)(I)CKTI/IBHBIX CpcAcCTB o6yqu1/151 HCO6XO,Z[I/IMO BCCTHU



HE TOJIBKO B CBSI3H C pa3pabOTKOI MPUEMOB U METOAOB PaOOTHI, aACKBATHBIX OCOOCHHOCTSIM Pa3BUTHS TaKHX JETEH, HO M CaMO COJIEp KaHue
oOy4eHHs [IOJDKHO MpPHOOpPECTH KOPPEKIMOHHYIO HamlpaBiIeHHOCTh. [Iporpamma peanusyercs 1o (eaepaqbHOMY KOMIIOHEHTY
rOCY/IapCTBEHHBIX 00pa30BaTEIbHBIX CTAHJAPTOB OCHOBHOT'O 00IIEro 00pa3oBaHMUs.

OcobennocTH peajnzauun padoyeil nporpaMmmsel npu o0yyenun aereii ¢ THP

Hwmest onmuHAKOBOE COAEpKaHUE M 3a/aud 0OydeHus, paboyas mporpamma 1o marematuke uist gereit ¢ THP, Tem He menee, omimyaercst ot
IIPOrpaMMbl MAaCCOBOM IIKOJIbI. DTH OTJIMYUS 3aKIH0YAIOTCS B!

[] 4acTUYHOM IepepaclpeesieHnu y4eOHbIX 4acoB MeXAy TeMaMu, oOyuatonuecst ¢ THP meanenHee BOCIpMHUMAIOT HAIJISIHBIM MaTepuan
(pucyHku, rpaduku, TaONULBL, TEKCT), MEIJICHHEE BEAYT 3allMCh M BBIMOJIHSIOT rpadudeckne padoTh

[] METOIMYEeCKUX NPpUEMAX, UCIIOJIb3YEMBIX Ha YPOKAX:

* IIpU KCIOJIb30BAHUU KJIACCHOM JOCKHU BCE 3alIMCH YUUTEIEM U YUEHUKAMU COIIPOBOKJIAIOTCS CIIOBECHBIMU KOMMEHTapUsIMU;

* IpU pacCMaTPUBAHUU PUCYHKOB U IpaMKOB YUUTENIEM HCIOJIb3YETCS CIEHabHbIN alfOPUTM MOAETaIbHOTO pacCMaTpUBaHUs, KOTOPBIN
MTOCTETIEHHO YCBAaUBaeTCsl OOy4YaIOIMMHUCS, U JUI CAMOCTOSTEIbHON paboThl ¢ rpadpuuecKuMu 00bEKTaMu;

* OKAa3bIBaeTCsl MHIMBUIYyaIbHAs TOMOIIb O0OYyUJaIOIUMCS;

* IpU peHIeHMH TEKCTOBBIX 3a/ad MOJ0MpaloTCs pa3HOOOpa3HbIE CIOKETHI, KOTOPbIE MCIOJB3YIOTCA sl (GOPMUPOBAHUS M YTOUHEHUS
MpEeACTABICHUI 00 OKpYXaromel NeHCTBUTEITLHOCTH, PACIIUPEHHUS KPYro30pa 00yJaroIIiXcs.

[] KOppEKLMOHHOW HAIPABJIEHHOCTH KaXJI0T0 YPOKa;

[ otOope MaTepuaia i ypoka U JOMAIIHKUX 3aJaHUN: yMeHbIlIeHne 00bEMa aHaJIOTUYHBIX 33JaHUN U OO0 Pa3HOIIAHOBBIX 33/1aHUM;

[] B MCIIOJIB30BAaHUH OOJIBIIOIO KOJIMYECTBA MHIUBHIYalIbHbBIX PAa31aTOYHBIX MAaTEPHAIIOB

JIunus yueOHO-MeTOAUYeCKUX KOMILJIEKTOB aBTOpoB C. M. HukoabCcKOro0 1 ap.
1. Hukonvckuu C. M. Anrebpa, 9 k.. ydeOHUK misi oOmeoOpa3oBarenbHbix opranuzaruii / C. M. Hukonbsckuii, M. K. Iloramos, H. H.

Pemernukos, A. B. Illekun. — M.: [Ipocsemenue, 2020.

2. Ilomanos M. K. Anrebpa, 9 xn.: nunakruueckue matepuaisl / M. K. Tloranos, A. B. llleskun. — M.: [Ipocsemienue, 2020.

3. Yynkoes I1. B. Anre6pa, 9 ki1.: tematuueckue tectel. A /I1. B. Uynkos, T. C. Ctpykos. — M.: [Ipocserienue, 2020.
Co3zHarenpbHOE OBJIAZICHUE YYAIIMMUCS CUCTEMOU anredpandeckux 3HAHWM U yMEHUN HEOoOXOIMMO B MOBCEIHEBHOM KWU3HU Ul U3YUEHUS CMEXHBIX
JUCHMILTAH U MPOI0JDKEHHS 00pa30BaHus.

[IpakTiyeckass 3HAUMMOCTh IIKOJBHOTO Kypca anredpbl o0ycioBleHAa TeM, 4YTO €€ OOBEKTOM SIBISIOTCA KOJIMYECTBEHHBIC OTHOIICHUS
JNEHCTBUTENFHOTO MHUpa. MaremMaTudeckas MOJArOTOBKAa HEOOXOoAWMa JJisl MOHUMAaHHs TPUHLHUIIOB YCTPOMCTBA M HCIOJB30BAaHUS COBPEMEHHOMN
TEXHHUKH, BOCIIPUATHUS HAYYHBIX M TEXHUYECKUX MOHITUN U Uaei. MareMaTuka sBIeTCs A3bIKOM HayKd M TeXHUKU. C €€ MOMOIIbIO MOJICIUPYIOTCS U
M3Y4al0TCs SABJICHUS U TMPOIECCHI, MPOUCXOIAIIUE B IIPUPOJIE.

Anrebpa sBISIETCS OJHUM U3 OMOPHBIX MPEIMETOB OCHOBHOM IIKOJIBI: OHA OOECTIeUunBaeT M3yueHHe NPYTrUX AUCHUIUIMH. B mepByro ouepens
3TO OTHOCHUTCA K MpEAMETaM €CTECTBEHHO-HAYYHOTO IIMKJIA, B YACTHOCTH K ¢u3uke. Pa3BUTHE TOTUYECKOTO MBIIUICHUS YYalUXCS MpU OOydeHUU
anredpe CrocoOCTBYET YCBOCHHIO MPEIMETOB I'yMaHUTapHOTO Hukia. [IpakTudeckre yMEHUS M HaBBIKH alreOpandeckoro Xxapakrepa HeoOXOIUMBI
JUIS TPYAOBOM U MpodeCCHOHATBHON OTOTOBKHU IKOJIEHUKOB.

Pa3BuTHe y yyammxcsi IpaBUIbHBIX MPEACTABICHHUA O CYIITHOCTH U IPOUCXOKICHUHU aNreOpandecknx abCcTpakiuii, COOTHOLIEHUH PEaTbHOTO U
UJICalIbHOTO, XapaKTepe OTPaKeHHUsS MATeMaTUYECKOW HAyKOW SIBJICHHH U MPOIECCOB PEaTbHOTO MHUpPA, MecTe anreOpbl B CUCTEME HAayK U POJH



MaTEeMaTHYeCKOT0 MOJICIHPOBAHUS B HAayJYHOM IIO3HAHWU M B MPAKTHKE CIIOCOOCTBYET (OPMHUPOBAHMIO HAYYHOTO MHPOBO33PCHHS YUANIUXCS U
KaueCTB MBIIUICHUS, HEOOXOAUMBIX JUTSI aJalTAIlH B COBPEMEHHOM MH(POPMAITMOHHOM OOIIECTBE.

TpeOys OT yJanmuxcss yMCTBEHHBIX U BOJICBBIX YCWIIHIA, KOHIICHTPAIIMU BHUMAHHS, aKTUBHOCTH Pa3BUTOTO BOOOpaKeHMs, anredpa pa3BUBaET
HPABCTBEHHBIC YEPTHl JIMYHOCTH (HACTOWYHMBOCTh, IENEYCTPEMIEHHOCTh, TBOPYECKYIO aKTUBHOCTh, CaAMOCTOSITEIIBHOCTh, OTBETCTBEHHOCTD,
TPYIOJIO0HE, TUCIUTUIHHY U KPUTHYHOCTH MBIIUICHUS) U YMEHHE apTyMEHTHPOBAHHO OTCTAaMBAaTh CBOM B3TJISABI M YOCKICHHUS, a TAK)KE CIIOCOOHOCTh
MIPUHUMATH CAMOCTOSITEIIBHBIC PEIICHHUSI.

Nzydenne anreOpbl, (QyHKIUI, BEPOSTHOCTH M CTATUCTUKH CYIMICCTBEHHO PACIIUPSICT KPYro3op YYalIuxcs, 3HAKOMS MX C HHIYKIHCH U
JNeNyKIuedH, o0OOIMICHHeM W KOHKPETH3AlMeH, aHaJIu30M M CHHTE30M, KIAcCH(pUKAlMEH ¥ CHUCTeMaTH3alluel, a0CcTparnpoBaHWEM, aHAIOTHEH.
AXTHBHOE UCTIOJIb30BaHUE 33/1a4 HAa BCEX 3Tanax y4eOHOTro Mmpoiecca pa3BUBaeT TBOPUCCKHUE CITIOCOOHOCTH IIKOJIbHUKOB.

N3ydenne anreOpsl 03BOJISIET (OPMUPOBATH YMEHHUSI M HABBIKA YMCTBEHHOTO TPy/la — IUIAHUPOBAHHE CBOCH PabOTHI, MOUCK PAIMOHATBHBIX
myTel e€ BBITIOJHEHMS, KPUTHIECKYIO OIEHKY pe3ysIbTaToB. B mporecce u3ydeHus anreOpbl MIKOJBHUKH JIOJKHBI HAYIUTHCS M3J1araTh CBOM MBICITH
SICHO ¥l ICUEPITBIBAIONIE, TJAKOHUYHO B EMKO, TIPHOOPECTH HABBIKK YETKOTO, aKKYPAaTHOTO ¥ TPAMOTHOTO BBITIOJTHEHUS MATEMATHYCCKUX 3aITHCEH.

Baxkneiimet 3amadeil mkoJIbHOTO Kypca aireOpbl SBISETCS Pa3BUTHE JIOTMUECKOTO MBIIIIEHUs ydamuxcsi. CaMu 0OBEKTHI MaTeMaTHUeCKHX
YMO3aKIIOYCHH W TIPHHSTHIC B alreOpe MpaBWiia MX KOHCTPYHPOBAHUS CIOCOOCTBYIOT (POPMHUPOBAHHIO YMEHHH OOOCHOBBIBATH W JOKa3bIBATH
CYXJICHHUS, TPUBOJWTH YETKHE OIPEICICHUS, PA3BHBAIOT JIOTUYECKYI0 WHTYHMIIMIO, KPaTKO W HATJIATHO PACKPBIBAIOT MEXaHWU3M JIOTHYCCKHUX
MTOCTPOCHHI W ydaT MX MPUMEHEHUI0. TeM caMbIM anreOpa 3aHUMaeT OJHO M3 BEIyIIUX MeCT B (DOPMHUPOBAHHH HAYYHO-TEOPETUICCKOTO MBIIIICHHS
IITKOJIBHUKOB. PackphiBas BHYTPEHHIOIO TapMOHHIO MaTeMAaTHKH, (OpPMHUPYS TOHHMMAaHHWE KPacoThl W M3SIIECTBA MAaTEMaTHYECKHUX PacCYXJICHUH,
anreOpa BHOCHT 3HAYUTEIIBHBIN BKJIAJT B SCTCTHUECKOE BOCITUTAHUE YIAITUXCS.

Pe3yibTaThl 0CBOEHHIO COEPKAHUS Kypca

[IporpamMma obecrieurBaeT TOCTHKEHHE CAEAYIOMINX Pe3yIbTaTOB OCBOCHUS 00pa30BaTEIbHOM MPOrpaMMbl OCHOBHOTO 00111ero 0Opa3oBaHUs:
Jluynocmmuuwie:

1) chopMuUpPOBaHHOCTH OTBETCTBEHHOTO OTHOIICHHS K YYEHHIO, TOTOBHOCTh M CIIOCOOHOCTH OOYYalONIUXCS K CaMOpa3BUTHIO H
caM000pa30BaHMIO HA OCHOBE MOTHBAITMU K OOYYEHHUIO M TIO3HAHUIO, BEIOOPY adbHEHIIIEro 00pa3oBaHus Ha 0a3e OPUESHTUPOBKU B MHUpE TIpodeccuii u
npoQecCHOHANBHBIX MPEANOYTECHUI, OCO3HAaHHOMY IOCTPOEHHUIO HWHAWBUIYaIbHOM 00pa3oBaTeIbHON TPAEKTOPUU C Y4ETOM YCTOMUMBBIX
M03HABATEIbHBIX HHTEPECOB;

2) chopMHpPOBAHHOCTH 1EIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH U OOIIECTBEHHON MTPAKTUKU;

3) chopMUPOBAHHOCTH KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOILIEHUH U COTPYJHHYECTBE CO CBEPCTHHKAMH, CTApPUIUMH U MIIAJIINMH, B
00pa3oBaTeNIbHOM, 0OILIECTBEHHO MOJIE3HOH, YUeOHO-HCCIe10BaTEIbCKOM, TBOPUECKOM U APYTrUX BUAAX IEATEIbHOCTH;

4) yMeHHue SCHO, TOYHO, TPAaMOTHO H3JIaraThb CBOM MBICIM B YCTHOM M IHUCBMEHHOW peud, MOHUMATh CMBICI TOCTaBICHHOW 3ajauu,
BBICTPaMBATh apryMEHTAIUIO, TPUBOIUTH PUMEPHI U KOHTPIPUMEPHI;

5) mpeacTaBiIeHNEe O MAaTEeMAaTHYECKON HayKe Kak chepe 4emoBeUeCcKo AeATeNbHOCTH, 00 dTanax e€ pa3BUTUA, O €€ 3HAUUMOCTHU ISl Pa3BU TH
MBUITU3AIUY;

6) KpUTUYHOCTH MBIILICHHUS, YMEHHE PAcO3HABaTh JIOTHYECKH HEKOPPEKTHBIE BBICKA3bIBAaHUS, OTIIMYATh TUTMOTE3Y OT (haKTa;

7) KpeaTUBHOCTb MBIIIJICHUS, MHUIINATHBA, HAXOJUUBOCTh, AKTUBHOCTh IIPU PEIICHUH alreOpandecKux 3a1ay;

8) yMeHue KOHTPOJIUPOBATH MPOIIECC M PE3yIbTaT yYeOHOU MaTeMaTHUECKOM e TeIbHOCTH;

9) cocoOHOCTH K AMOIMOHAIEHOMY BOCIIPUSATHIO MAaTEMAaTUUECKUX 00BEKTOB, 3a/1a4, PEIICHUH, pacCyXICHUH.

Memanpeomemnmnuie:

1) ymMmeHHe caMOCTOSTENLHO TUIAHUPOBATh allbTEPHATUBHBIE TYTH JOCTHKEHHUS 1IeJiel, 0CO3HAaHHO BhIOMpaTh HamoOolee 3 (EeKTUBHBIE CIIOCOOBI

pelieHus yueOHbIX U MO3HABATEIbHBIX 33/1aY;



2) yMeHHe OCYIIECTBIJIATH KOHTPOJb MO PE3YIbTAaTy U MO CHoco0y ACHCTBUS HA yPOBHE MPOM3BOJIBHOTO BHUMAHUS U BHOCUTH HEOOXOAMMBIE
KOPPEKTHBBI;

3) yMmMeHue aJeKBaTHO OLEHHBATh NPABMWIBHOCTh HJIM OIIMOOYHOCTH BBHINOJHEHUS y4eOHOUW 3amaun, €€ OOBEKTHBHYIO TPYAHOCTH U
COOCTBEHHBIE BO3MOXKHOCTH €€ pelIeHus;

4) oco3HaHHOE BJa/ICHUE JIOTUUECKUMU JEUCTBUSMU ONPECIICHUS TOHATUM, 0000IIEHHs], YCTAHOBIICHHS aHAJIOTUH, Kiaccu(uKaluy Ha OCHOBE
CaMOCTOSITEJIBHOTO BbIOOpa OCHOBAHUM M KPUTEPHUEB, YCTAHOBJIICHUS POJI0-BUAOBBIX CBA3EH;

5) yMeHue ycTaHaBIMBaTh IPUUYMHHO-CIIEICTBEHHBIE CBS3U; CTPOUTH JIOTHYECKOE PACCYKJIEHUE, YMO3aK/IIoueHnEe (MHAYKTUBHOE, 1€ TyKTUBHOE
Y TIO QHAJIOTHH) U BBIBOJIBI;

6) yMeHue co3JaBaTh, NMPUMEHITb U IMPEOOPa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEICTBA, MOJAEIM M CXEMbl JUId pElIeHUs y4eOHbIX U
MM03HABaTENIbHBIX 3a/1a4;

7) yMmMeHHE OpraHH30BBIBATH Y4€OHOE COTPYJHHUYECTBO M COBMECTHYIO JEATENbHOCTh C YYMTEJIEM M CBEPCTHUKAMHU: OIPENENSTh LENH,
pacnpeznenenue GyHKUUN U posiel y4aCTHUKOB, B3aUMOJICHCTBUE U 00LIMe cIocoObl paboThl; yMeHHE padoTaTh B rpyIIe: HaXOAUTh OOlIee peleHne
U paspemarb KOHQUIMKTHI Ha OCHOBE COTJIaCOBAaHUS MO3UIMH M yd€Ta WHTEPECOB; clylmlaTh MapTHEpa; (GopMynHpoBaTh, apryMEHTHPOBATb M
OTCTauBaTh CBOE MHCHHUE;

8) cdopMHpOBaHHOCT, Yy4eOHOW ¥  OOIIEMOIB30BATEILCKOM KOMIIETEHTHOCTH B  OOJACTH  MCIOJB30BaHHMS  WH(OPMAIMOHHO-
KOMMYHHKAIIMOHHBIX TexHosnorui (MKT-komneTeHTHOCTH);

9) nepBoHavanbHBIE MPEACTABJICHUA 00 HIESIX M O METOJax MaTeMaTHKU Kak 00 YHHMBEpPCAJIbHOM SI3bIKE HAYKH M TEXHUKH, O CPEICTBE
MOJENTUPOBAHUS SBJICHHUI U MTPOLIECCOB;

10) ymeHue BUI€Th MaTEMaTHUYECKYIO 3a7]a4y B KOHTEKCTE MPOOIEMHON CUTyalluy B APYIUX JUCLMIIIIMHAX, B OKPYKalOIIel )KU3HH;

11) ymeHHMe HaXOAUTh B Pa3IMYHBIX HCTOYHUKAX MH(DOPMALINIO, HEOOXOJUMYIO AJIsl PELICHNUs MaTeMAaTHYECKUX MPOoOJIeM, U IPEICTaBIIATh €€ B
MOHATHOM (hOpMe; MPUHUMATh PEIICHUE B YCIOBUSIX HEMOIHOW U M30BITOYHOM, TOUHOUM M BEPOSATHOCTHON HH(POPMAIINH;

12) yMeHue NOHMMaThb M MCIOJIB30BaTh MATEMaTUYECKHE CPEACTBA HAMIAJHOCTH (PUCYHKH, YEPTEKH, CXEMbl U 1p.) U1 WIUIIOCTPALUU,
MHTEpIpEeTaluy, apryMEHTalUH;

13) ymMeHue BbIABUIaTh TUIIOTE3bI IIPU PELICHUH YYE€OHbIX 3a7a4 U MOHUMAaTh HEOOXOAUMOCTb UX IIPOBEPKH;

14) ymeHue NpuUMeHsITh UHAYKTUBHBIE U A€YKTUBHBIE CLIOCOOBI pacCyXI€HUH, BUETh Pa3IM4YHbIe CTPATETUH PEeILEHUs 3a/1a4;

15) noHMMaHue CyIHOCTH aIrOPUTMHUYECKUX MPEANNCAaHUN U YMEHHE AeHCTBOBATh B COOTBETCTBUU C MIPEUIOKEHHBIM aJITOPUTMOM;

16) yMeHue caMOCTOSITENIbHO CTABUTBH 1I€JIU, BEIOUPATh M CO3/aBATh AJITOPUTMBI JJIsl PELICHUS YUeOHbIX MaTEMaTHUYECKUX IIPo0OiIeMm;

17) ymeHue naaHupOBaTh U OCYILECTBIIATh AEATEIILHOCTh, HAIIPABJICHHYIO HAa PELICHHUE 3aJ]ay MCCIEI0 BaTeIbCKOTO XapaKTepa.

B pesynbraTe n3yuenus anredpsl B 9 kiaacce odyuarwoumecs
PanuonaabHbBIe YHCIA

Buinycknux nayuumcs:
1) noHHMaTh 0COOEHHOCTH JECATHYHON CHCTEMBI CUNCIICHHS,
2) BIAJIETh MOHATHIMH, CBSI3aHHBIMHU C JISJIMMOCTBIO HATYPAJIbHBIX YUCEIT;
3) BBIpaXkaTh YMCIIa B SKBUBAICHTHBIX (hopMax, BBIOMpasi HanboJiee MOIXO0IAIIYI0 B 3aBUCIMOCTH OT KOHKPETHOW CUTYaIlUH,
4) cpaBHHMBATH U YIIOPSIOUYMBATh PAllHOHAIBHBIC YHCIIA;
5) BBINONHATH BBIYUCICHHUS C pAIlMOHAIBHBIMH YHCJIaMH, COYeTash YCTHbIE M THCbMEHHBIC TPUEMbl BBIUUCICHHUH, MPUMCHCHHE

KaJIbKYJIATOPA;



6) HuCHoJB30BATh MOHATHSA U YMCHHS, CBSI3aHHBIC C MPOMOPIMOHATLHOCTHIO BEIMYKH, TPOIICHTAMH B X0J/1¢ MaTEMAaTHYCCKUX 3a/1a4 U 3a]1a4
X CMEKHBIX [IPEIMETOB, BBINIOJIHATH HECIOKHBIE TPAKTHYECKHUE PACUECTHI.

Buvinycknuxk nonyuyum 6o3mooicHocms.
1) TO03HAKOMUTHCS C MO3UIUOHHBIMU CHCTEMAMHK CYHCIICHHUS C OCHOBAaHHUSIMH, OTIIMYHBIME OT 10);
2) yriyOuTh M Pa3BUTh MPEACTABICHHUS O HATYPAIbHBIX YMCIAX U CBOWCTBAX JICITUMOCTH;
3) HaAy4YHThCSA HCIIOJIB30BATh IMPHEMBI, PAMOHAIM3UPYIONINEC BBIYUCICHUS, MPHOOPECTH NPUBBIUKY KOHTPOJUPOBATh BBIUMCIICHUS,

BBIOMpAs TIOIXO SN TSI CUTYaIlu! CII0CO0.
JeiicTBUTEIbHBIE YHCJIA
Buinycknux nayuumces:

1) ucmosib30BaTh HAYAIbHBIC TPEICTABICHHS O MHOKECTBE JICHCTBUTEIIBHBIX YUCET;
2) BIaJeTh MOHATHEM KBAJPATHOTO KOPHS, IPUMEHSThH €T0 B BHIYHUCIICHUSX.

Buvinycknux nonyuyum e6o3mooicnocms.
1) pa3BuTh TpEACTABICHHE O YWCIIE M YHCIOBBIX CHCTEMaX OT HATYPaJbHBIX 10 JACHCTBUTEIBHBIX YHCET, O POJH BBIYHUCICHUH B

YEJI0BEYECKON MPAKTHUKE;
2) pa3BUTb U YIIIYOUTh 3HAHHS O JACCATHYHOM 3aMUCH ICHCTBUTEIbHBIX YKCeN (TIEPHOTUUECKIE U HETIEPHOANICCKHUE)
HN3mepenue, npudIMKEeHUS, OLEHKHU
Buvinycknuxk nayyumcs:
1) Ucnonp3oBaTth B X0JI€ pCIICHMA 3aaa4 2JICMCHTAPHBIC IPEACTABIICHUSA, CBA3AHHLBIC C HpH6HH)I(eHHBIMI/I 3HAYCHHUSIMU BECINYHH.
Buinycknux nonyuum eo3zmodrcnocms.
1) moHATH, YTO TaKOE YHUCIOBBIC aHHBIC, KOTOPBIC HCIOJB3YIOTCS ISl XapaKTEPUCTHKH OOBEKTOB OKPYXKAIOIIETO0 MHPA, SBISIFOTCS
MPEUMYILIECTBEHHO MPUOIMKEHHBIMHU, YTO MO 3aMUCH MPHUOIIKEHHBIX 3HAUYEHUM, colepkKauiuxcs B MH(GOPMALMOHHBIX HCTOYHMKAX,

MO>KHO CYAMTH O IOTPELUIHOCTH MPUOIHKEHUS;
2) MOHSATH, YTO MOTPEIIHOCTh PE3Y/IbTaTa BHIYUCICHHH JT0JDKHA OBITh COM3MEPUMA C TIOTPEIIHOCTHIO0 UCXOAHBIX JTaHHBIX.

AsredOpanyeckue BbIpasKeHU s
Buinycknux nayuumcsi:
1) BnazmeTh MOHATHUAMHU «TOXKIECTBO», «TOXIECCTBEHHOE MPeoOpa3oBaHue», peliaTh 3aj1a4d, coaepikaiine OyKBeHHbIC JTaHHbIC; paboTaTh C
bopmynamu;
2) BBITIOJIHATH TPE0OPa30BaHUS BHIPAKEHHIN, COCPIKAIINX CTEIICHH C IIEJIbIM [TOKa3aTelIeM U KBaJIPATHBIC KOPHH;
3) BBINOJIHATh TOXKJICCTBEHHBbIC MPEOOPa30BaHUs PAIMOHAIBHBIX BBHIPAKECHHH HAa OCHOBE TMpaBHJ JACHCTBUH HaJ MHOTOWICHAMH |
anreOpanvYecKuMu Ipo0sSMH;
4) BBITIOJHATH PA3JIOKEHUE MHOTOYJICHOB HAa MHOYHTEIIH;
Buinycknux nonyuum 603modicHocms:
5) Hay4UTHCSI BBITIOJIHATh MHOTOIIATOBBIC MPEOOPA30BAHMUS PAMOHAIBHBIX BRIPAKEHHN, IPUMEHSIS IIIMPOKHUI HA0OP CIIOCOOOB U MPHUEMOB;
6) NpUMEHSTh TOXKJCCTBEHHBIE NpeoOpa3oBaHUs JUIsl PEIICHUS 3a7ad W3 Pa3InYHbIX Pa3leNioB Kypca (Hampumep, Ui HauOOJIBIIETO
/HaMEHBIIETO 3HAYCHUSI BHIPAKEHUS )
YpaBHeHus1
Buinycknux nayuumes:



1) pemiath OCHOBHBIE BH/IbI PALIMOHANBHBIX YPABHEHHI C OJIHOW MIEPEMEHHOM, CUCTEMBI JIBYX YPAaBHCHUH C IBYMS IEPEMECHHBIMH;
2) MOHMMATh YPaBHCHHE KaK BAKHEHIIYI0 MaTEeMaTHYECKYI0 MOJICNb Ul OMMCAHHMs M W3y4CHHUS Pa3HOOOpAa3HBIX peajibHBIX CUTYaluH,
pelaTh TEKCTOBBIE 33]a4l aIreOpanyecKuM METOI0M;
3) npuMeHATh rpadUuecKre NPEICTABICHUS Uil MCCIICJOBAHUS YPaBHEHW, HMCCICAOBAaHMS M PCIICHHUS CHUCTEM YPaBHEHUH C JIBYMsI
[IEPEMEHHbBIMHU.
Buvinycknux nonyuyum eo3mooicnocms.
4) oBnaneTh CreNUAILHBIME IPHEMAMU PELICHUS] YPAaBHEHHI U CUCTEM YPaBHCHUH; YBEPEHHO MPUMCHSATH alapaT YpaBHCHUH IS PEIICHHSI
pa3Ho0Opa3HBIX 33a4 MAaTEeMaTHKH, CMEXHBIX IIPEJIMETOB MTPAKTHKH;
5) npuMeHsTh TpaduUecKue MpeacTaBICHHs IS UCCICIOBAHUS YPABHEHU, CHCTEM ypaBHEHHH, COJIEP)KaIIUX OYKBEHHBbIC KOI()DHUIIUCHTHL.
HepaBencrBa
Buvinycknux nayuumces:
1) mnoHUMAaTh ¥ NPUMEHATH TEPMUHOJIOTHIO U CUMBOJIMKY, CBS3aHHbIE C OTHOLIEHUEM HEPAaBEHCTBA, CBOMCTBA YHCIIOBBIX HEPABEHCTB;
2) pemiath JIMHEWHbIE HEPABEHCTBA C OJIHOM TMEPEMEHHOW M WX CHCTEMBI, pellaTh KBaJpaTHbIE HEPABEHCTBA C OMOPOM Ha rpadudecKue
MIpe/ICTaBJICHMUS;
3) mNpUMEHATH anmnapaT HEPaBEHCTB JJIs PEIIeHUs 3ajau U3 pa3IMuHbIX pa3/ieioB Kypca.
Buvinycknuk nonyuum 603mMoACHOCIb HAYYUMBCA:
4) pa3zHOOOpa3HBIM MpHEMaM J0Ka3aTeIbCTBA HEPABEHCTB; YBEPEHHO NPHMEHATH almapaT HEPaBeHCTB [UIS DELIEHUs pPa3sHOOOpa3HBIX
MaTEeMaTHYECKHUX 3a/1a4 ¥ 33]1a4 U3 CMEKHBIX MTPEAMETOB, IPAKTUKH;
5) mpuMeHsTh rpaduueckue NpeaCTaBICHUs ISl NCCIIEI0OBAaHUS HEPABEHCTB, CUCTEM HEPABEHCTB, COJIEPKALIUX OYKBEHHbIE KOAPPHUIIUEHTHI.
OcHoBHbIEe MOHATHS. Unc0BbIe PYyHKIMH.
Buinycknux nayuumes:
1) HOHUMATh U KCIIOJIb30BaTh (PYHKIIHOHAIBHBIC MOHATHS U SI3bIK ( TEPMUHBI, CHMBOJIMYECKHE 0003HAYCHUS)
2) cTpouTh rpadMKH IEMEHTAPHBIX (DYHKIUIT;, UCCISIOBATh CBOMCTBA YUCIOBBIX (DYHKIIMH; MCCIICA0BATh CBOMCTBA YHUCIIOBBIX (YHKIMHA Ha
OCHOBE U3YyU€HUS MOBEICHUS IPaUKOB;
3) moHuMaTh (GYHKIHIO KaK BaKHEHIIYI0 MAaTeMAaTHYECKYI0 MOJICNb JUIs OMUCAHUS MPOLECCOB U SBJICHHHA OKPYXAOIIEr0 MHpa, MPUMCHSThH
(YHKIIMOHATBHBIN A3BIK IS ONTUCAHUS 3aBUCUMOCTEN MEXTy (PU3HMUECKUMU BETUYMHAMHU.
Buvinycknuk nonyyum eozmodrcnocms Hayuumsca:
4) IpOBOIUTH UCCIICOBAHMS, CBSI3aHHBIC C U3YUEHHEM CBOMCTB (DYHKIIHIA, B TOM YKCJIE C HCIOJIb30BaHUEM KOMITBIOTEPA; HAa OCHOBE rPpaMKOB
M3YUYEHHBIX (PYHKIMHA CTPOUTH OoJiee ClIoKHBIE TpaduKu (KyCOUHO-3a/1aHHbIE, C «BBIKOJIOTHIMI» TOYKAMU U T.I1.);
5)ucronp30Bath (GPyHKIIMOHANBHBIC MPEICTABICHUS U CBOWCTBA (QYHKILUHA IS PEIICHHS MATEMAaTHYECKUX 3a1ad U3 Pa3lInuHbIX Pa3lelioB
Kypca.
YucnoBble MOCTEI0BATEILHOCTH.
Buinyckuux nayuumes:
1) mnoHMMAaTP M UCIOJIB30BATH S3BIK MOCIIEIOBATENEHOCTEH (TEPMUHBI, CHMBOJMYECKHE 0003HAUCHHS);



2) TPUMEHATH QOPMYIbI, CBSI3aHHBIE C apUPMETUUECKON M TeOMETPHUECKOM MPOrpecCcusiMK, U amnmapar, cOpMHUPOBAHHBINA MPU W3YYCHUU
JOPYTUX pa3zieiaoB Kypca, K pelIeHHUIO 3a1a4, B TOM YHCJIE ¢ KOHTEKCTOM U3 PeajbHOM JKU3HU.
Buinycknuk noayuum 603MOHMCHOCHb HAYYUMBCA:
3) pemath KOMOMHUPOBAHHBIC 3a7a4d C MPUMEHEHHEM (OPMYJ M- TO YICHA U CYMMBI HEPBBIX I apU(PMETHYECKOH M TeOMETPHUYCCKOMN
IIPOTPECCUM, IPUMEHSS IIPU 3TOM allapaT YpaBHEHUH U HEPABEHCTB;
4) noHUMaTh apU(PMETHYECKYI0 U TCOMETPUYCCKYIO NMPOrpecCMM Kak (YHKIMH HATypaJbHOTO apryMEHTa; CBS3bIBATh apu(METHUYCCKYIO
IIPOTPECCHUIO € IMHEHHBIM POCTOM, T€OMETPUYECKYIO C SKCIIOHEHIIUAIBHBIM POCTOM.
OnucarejbHas CTATHCTHKA.
BbInycKHMK HAyYUTCS UCTIONIB30BaTh MPOCTENIINE CIOCOOBI IPEJICTABICHNS U aHAJIN3A CTATUCTUYECKUX JaHHBIX.
BbINyCKHMK MMOJYy4UT BO3MOXKHOCTH NPUOOPECTH TNEPBOHAYAJIBHBIA OIBIT OpraHU3alUu cOOpa JaHHBIX IPU IPOBEIEHUU OIpoca
OOLIECTBEHHOT'O MHEHUS, OCYIIECTBIIATh UX aHAJIU3, IPEACTABIATh PE3YIbTATHI ONPOCa B BUJIE TAOIMIIbI, TUATPAMMBI.
Cay4aiinble cOOBITHSI M BEPOSITHOCTH
BbInycKHMK HAyYUTCSI HAXOIUTh OTHOCUTEIBHYIO YAaCTOTY U BEPOSITHOCTh CITy4ailHOTO COOBITHS.
BbINyCKHUK MOJIYYUT BO3MOXHOCTH MPHOOPECTH OMBIT MPOBEACHUS CIIy4alHBIX SKCIIEPUMEHTOB, B TOM YHCJIE C MOMOUIbI0 KOMIIBIOTEPHOIO
MO/JIENIMPOBAHNS, HHTEPIIPETALIMN X PE3YIIBTATOB.
KomOunaTopuka
BbInycKHUK Hay4nTCs pemiaTh KOMOMHATOPHBIE 331241 HA HAXOXKAECHUE Ynciia 00bEKTOB WIIM KOMOMHALIUH.
BBINMYCKHUK MOTY4UT BO3MOKHOCTh HAYYUTHCS HEKOTOPBIM CHELUAIBHBIM IIPUEMaM peleH!s] KOMOMHATOPHBIX 3ajay.

9 kJjacc

JIuHeiiHbIe HEPABEHCTBA C OJJHUM HEU3BECTHBIM (8 4YacoB)

HepaBencrBa mnepBoil CTeleHW C OJHUM HEU3BECTHBIM, NpPUMEHEHHE TpaUKOB K PELICHUI0 HEPABEHCTB IEPBOM CTENEHH C OJHUM
HEU3BECTHBIM, JINHEHHbIC HEPABEHCTBA C OJJHUM HEM3BECTHBIM, CUCTEMBI JINHEWHBIX HEPABEHCTB C OJJHUM HEU3BECTHBIM

IIP: C-1,2. JIuneitHble HepaBEeHCTBA ¢ OMHUM Hen3BeCTHBIM. C-3,4. CHCTEMBI IMHEHHBIX HEPABEHCTB C OMHUM HEM3BECTHBIM

KP: «JIunHeiiHple HEpaBEeHCTBA W HEPABEHCTBA BTOPOM CTENEHU C OJTHUM HEU3BECTHBIM

OcHOBHasl 11e7Ib — CUCTEMATH3UPOBATh U 00OOIINUTh YK€ U3BECTHBIE CBEJCHHUS O HEPABEHCTBAX MEPBOM CTENEHU, CUCTEM HEPaBEHCTB MEPBOU
cTerneHu, chopMUPOBATH MIPEICTABICHUE O CBOWCTBAX HEPABEHCTB MEPBOM CTENIEHU U YMEHUE MPUMEHSAThH UX MPHU PEIICHUU.

HepaBencTBa BTOpOii cTeneHu ¢ OAHMM Heu3BeCTHBIM (10 yacoB, U3 HuUX 1 KOHTpoJIbLHAsA padoTa)

[TonsTne HepaBeHCTBAa BTOPOM CTENEHM C OJHHUM HEU3BECTHBIM, HEPABEHCTBA BTOPOM CTENEHU C IIOJOKHUTEIBHBIM JIUCKPUMUHAHTOM,
HEPABEHCTBA BTOPOM CTENEHU C JUCKPUMUHAHTOM, PaBHBIM HYJI0, HEPABEHCTBA BTOPOM CTENEHU C OTPULIATENBHBIM JUCKPUMHUHAHTOM, HEPABEH CTBA,
CBOJISIIMECS K HEPABEHCTBAM BTOPOU CTEIIEHHU.

IIP: C-5,6. HepaBencra BTOpoii crenenn. C-7,8. PanmonanbpHbIe HEpaBEHCTBA.

OcHOBHasl 11e7lb — CHCTEMAaTHU3HpPOBaTh U OOOOUIUTH CBENEHUS O HEPABEHCTBaX BTOPOM CTEMEHM B 3aBHUCHUMOCTH OT JIUCKPUMHUHAHTA,
chopMUPOBATh YMEHHE pelllaTh HEPABEHCTBA BTOPOH CTEMIEHU

PannonanbHbie HepaBeHcTBa (12 yacoB, n3 HUX 1 KOHTpPoJbLHAas padora)

Merto1 HHTEPBAJIOB, PELIEHUE PAMOHAIBHBIX HEPABEHCTB, CUCTEMBI PALMOHAJIBHBIX HEPABEHCTB, HECTPOTHUE PALIMOHAIBHBIE HEPABEHCTBA.




IIP: C-9,10. Hecrporue HepaBeHCTBA

KP: «PannoHabHbIE HEPABEHCTBA»

OcHOBHas 11eJIb — CUCTEMATU3UPOBATH M 000OIINTH CBEICHHUS O PAllMOHAIBHBIX HEPABEHCTBAX, CPOPMUPOBATH YMEHHUE PelIaTh paloHalIbHbIC
HEpaBEHCTBAa METOJOM UHTEPBAJIOB.

Kopenb crenenn n (16 yacoB, u3 Hux 1 KOHTpoIbHAsI padoTa)

CaoiictBa pynkmun y = x ", rpaduk GyHKIHE y = X", OHITHE KOPHS CTCIICHU /1, KOPHHU YETHON M HEUETHOW CTETeHeH, apupMETHICCKU
KOPEHb, CBOMCTBA KOPHEHN CTENEHHU 71, KOPEHb CTENIEHU /1 U3 HATypaJIbHOTO YHCIa.

IIP: C-11, 12, 13, 14. KopeHb cTemneHu 1

KP: Kopens crenenu n

OcHoOBHasl 11eJIb — H3Y4UTh CBOMCTBAa QyHKUMHU y = X" (Ha mpumepe N=2 u N=3) u ux rpauku, CBOMCTBa KOPHS CTENEHH N, BbIpabOTaTh
yMeHH€e NpeoOpa3oBbIBATh BHIPAXKEHUS, COAEpIKAIME KOPHU CTEHEHH N.

MocnenoBareabHocTH (16 yacoB, U3 HUX 1 KOHTpoJILHas padoTa)

[TonsiTHE YMCIIOBON MOCIEI0BATENBHOCTH, apu(pMEeTUUYECKasi MPOTrpeccHsi, CyMMa # MEPBBIX WICHOB apU(pMETHUYECKON NMPOTPECCUHU, MOHSATHE
reOMEeTPUYECKON MPOrpeccut, CyMMa 71 TIEPBBIX WIEHOB T€OMETPUUYECKOM Mporpeccuu, 06CKOHEYHO YObIBaoIlas TeOMEeTpUYECKOi mporpeccun

HP: C-15,16,17.Yucnossie nocnenoparensHocTh.C-18. Apudmerndaeckas nmporpeccus.C-19. ['eomerpudeckas mporpeccus.

KP: «IlocnenoBaTeabHOCTH.

OcHOBHasl 11eJIb — HAY4YMTh PEIIaTh 3a/1a4M, CBA3aHHbIE C apU(PMETHUECKON U T€OMETPUUECKON MPOTPECCUSIMH.

Tpuronomerpuueckue ¢popmyJbi (13 yacon)

[TonsiTie yria, paauanHas Mepa yria, onpeaesieHne CHHyca M, OCHOBHbBIE ()OPMYJIBI ISl SIN0L U COSQ, yIJIa.

IIP: C-21. I'pagycHas u pamuanHas mepbl yria.C-23. Cunyc u xkocunyc yrina. C-24. @opmynsl aiaa cuHyca U kocunyca.C-25. TaHrenc u
KOTaHI'€HC yIJia

OcHOBHas 1enb — JaTh HNOHATHS CHHYCA, KOCMHYCA TAHT€HCA M KOTAaHI'€HCA MPOM3BOJIBHOIO YIjia, HAYYUTh pEIlaTh, CBSI3aHHbIE C HUMH
BBIYHMCIUTENbHBIE 33/1a4l U BBITIOJIHATH TOXKAECTBEHHbIE MPeoOpa3oBaHUsl MPOCTEUIINX TPUTOHOMETPUYECKIX BbIPaKEHUH.

[MpudankeHHble BblUKMCIeHHs (5 YacoB)

AOcomoTHAs BEIHYKHA YKCia, a0COTIOTHAS MOTPEITHOCTh TPUOIMKEHUS, OTHOCUTEIbHAS MOTPEIIHOCTD MPUOIHKEHHUS.

IIP: C-31. AGcomntoTHass U OTHOCHTEIIbHAS MOTPEIIHOCTh

OcHoBHasl 1eNlb — JaTh HNOHATHSA a0COJIFOTHOM M OTHOCUTENIBHOM MOTPEIIHOCTH MPUOIMKEHUS, BBIPAOOTAaTh YMEHHE BBINOJHATH OLIEHKY
pe3ynbTaTOB BEIYMCIICHUMN.

DJ1eMeHTbl KOMOMHATOPUKH U TeOPUH BeposiTHOCTH (5 YyacoB, u3 HUX 1 KOHTpoJILHAas padoTa)

KP: DnemeHTbl KOMOMHATOPUKH U TEOPUU BEPOSATHOCTH

[Tpumepbl KOMOMHATOPHBIX 3a/1a4, IEPECTAHOBKH, Pa3MEICHHUS.

OcHoBHasl LIeNb — AaTh MOHATHSI KOMOWHATOPHKY, IEPECTAHOBKH, Pa3MEIICHUS, HAYYUTh PEIIaTh CBA3aHHbIC C HUMHU 3a/1a4H.

IMoBTopenue (8uacos).

OcHoBHOeE coepxkaHue M0 TeMam

YPOBHE Y4eOHBIX /IeiiCTBHI)

Yucaosbie pynknuu (35 u)

JlekapTOBBI KOOPAMHATHI HA MIIOCKOCTH. I'paduueckas nnTepnperaiys ypaBHeHus ¢ AByMs |CTpouTh rpaduku ypaBHEHUH ¢ AByMs nnepeMeHHbIMU. KoHCTpynpoBaTh

NEpCMCHHBIMU. 9KBUBAJICHTHBIC PCYCBLIC BbICKA3bIBAHUA C UCIIOJIB30BAHUCM

XapakTepHCTHKA OCHOBHBIX BH/IOB JIeITeJIbHOCTH YYeHUKA (Ha




I'padux MUHEHHOTO ypaBHEHHs C JBYMS NEPEMEHHBIMH, YTIOBOH KOA(DPHUIMEHT HPSIMOIA;
YCIIOBHE NApAJUIETbHOCTH IIPSIMBIX.

I'paduxy nmpocTednx HEMMHEHHBIX YpaBHEeHUH (mapaboia, rumnep0osia, OKpY>KHOCTB).
I'paduueckast MHTEPIIPETAIIUS CUCTEMBl YPaBHEHHH € ABYMsI IEPEMEHHBIMU

[Monstne ¢pynkuuu. O6MacTh OnpeneneHuss 1 MHOXKECTBO 3HadeHUH (pyHkumuu. CriocoOsl
3aganus ¢yHkuun. ['papuk Gynkumun. CBoiicTBa GyHKIMHU, UX 0TOOpaKEHHE HA TpaduKe:
BO3pacTaHWe W yObIBaHWE (QYHKIUHM, HYIH (QYHKIHUH, COXpaHEHHE 3Haka. UteHue
MOCTpOEHHE TPaUKOB PYHKITHIA.

[Ipumeps! rpa@uKOB 3aBUCUMOCTEN, OTPAYKAIOLIUX PEATIbHBIE ITPOLIECCHI.

@OyHKIMK, OMUCHIBAIONINE TIPSMYI0O M OOpaTHYIO MPOTOPIMOHAIBHBIE 3aBUCHMOCTH, X
rpadukH.

Jluneitnas gpyHkuus, ee rpaguk U CBOMCTBA.

KBanparuunas ¢pyHkius, ee rpaguk 1 CBONCTBA.

Crenennple QyHKIUU C HATypalIbHBIMU IMOKazaTesdssMH 2 U 3, uX rpaduku U CBONCTBA.
Ipaduxn dyrkrmit y = k/x, y =, y =\

anreOpanvdeckoro U reoMeTpUUYECKOrO SI3bIKOB.

Hcnonp30BaTh GyHKIMOHATBHO-TpaduIecKre NpeacTaBICHUs s
pELIEHNs U UCCIIEIOBAHNS YPABHEHUIN U CUCTEM

Boruncnare 3HadeHus GyHKIUH, 3a1aHHBIX hopMyaaMu (TIpu
HE0OX0JMMOCTH UCHOJIb30BaTh KAIBbKYJISATOP); COCTABIATh TAOIHIIbI
3HaYeHUN QYHKIHI.

CrpouTs 1o Toukam rpaduku GpyHkmmidi. ONUChBaTh CBOMCTBA (QYHKIHH
Ha OCHOBE €€ I'pa)UuecKoro MPeICTaBICHHS.

MoienupoBaTh peaibHble 3aBUCHMOCTH € TIOMOIIBIO (hopMyn 1
rpaduxoB. MHTEpnpeTHpoBaTh rpaduKy peaabHbIX 3aBUCUMOCTEN.
Hcnonb30Bath (QYHKIIMOHATBHYIO CHUMBOJIUKY Ul 3alHCH
pa3Hoo0pa3HbIX (aKTOB, CBSI3aHHBIX C paCCMAaTPUBAEMbIMHU (PYHKLUSIMH,
o0oraiias OIbIT BHIIIOJHEHUS! 3HAKOBO-CUMBOJIUYECKUX JIEHCTBUH.
Ctpoutsb peueBble KOHCTPYKIIUU C UCIIOJIb30BaHNEM (YHKIIMOHAIbHON
TEPMHUHOJIOTHH.

Hcnonb30BaTh KOMIBIOTEPHBIE TPOTPAMMBI JJIs1 UCCIIEIOBAHUS
M0JIO’KEHUS HAa KOOPAUHATHOM MIOCKOCTH rpaduKoB GYHKIHIA B
3aBHCHMOCTH OT 3Ha4eHUI KO3 (UIIMEHTOB, BXOIIIHNX B (OpMYITy.
Pacnio3naBate Bubl n3ydyaeMbix QyHKIUN. [Ioka3piBaTh CXeMaTHYECKH
HOJIOKEHHE Ha KOOPAUHATHOM INIOCKOCTH IpaduKoB (PyHKIMHA BUJa ) =
kx, y =ke + b, y=\lx, y =ax, y=ax?+c,

y =ax?+ bx+c, B3aBHCHMOCTH OT 3HAUCHMUIT KO(DUIHEHTOB,
BXOJSIUX B (DOPMYIIBI.

Ctpouts rpaduku u3ydaeMbIx QyHKINN; ONUCHIBATh UX CBOICTBA

YucjioBbie MOCJIe0BATEIHLHOCTH. ApudMeTHUecKas U reoMeTpudeckas nporpeccun (15 u)

IToHsATHE YKCIOBOM MOCIIEAOBATEIIFHOCTHU. 3aJaHHe
MOCJIEIOBATEILHOCTU PEKYPPEHTHOM popmyoit u Gop-
MYJIOH N-ro 4ieHa.

ApudmMernueckas 1 TeOMETPUIECKask TPOTPECCHH.
dopmynbl N-ro uieHa apu@MeTUIecKoil U reoMeTpuyec-
KOM IPOTPECCUii, CYMMBI IEPBBIX
n- 4ieHoB. M3o0pakeHne 4ieHoB apu(MeTHIeCcKor U
reOMETPUUYECKON IPOrpeCcCUii TOUKaMU KOOPAMHATHOMN
IJIOCKOCTH. JIMHENHBIN U SKCIIOHEHIUAJIBHBIN POCT.
CnoxHbI€ MPOLIEHTHI

[lpumeHATh WHAEKCHBIE O00O03HAYEHUs, CTPOUTH pEYEBbIC BBICKA3BIBAHHS C HCIIOJIB30BAHUEM
TEPMHHOJIOTHH, CBSI3aHHOH C IOHSATHEM MOCIEA0BATEIbHOCTH.

BBIUMCHATE WiIEHBI MOCIENOBATENBHOCTEH, 3aaHHBIX (OPMYIOH N-TO 4WieHa WIM PEeKYpPEeHTHOM
dopmynoil. YcraHaBIMBaTh 3aKOHOMEPHOCTh B IOCTPOCHUHU IOCIENOBATEIBHOCTH, €CJIM BBIIHCAHBI
HIepBbIE HECKOJBKO ee WwieHOB. V300paxars wieHbl MOCIeI0BAaTEIbHOCTH TOYKAMH Ha KOOPAWHATHOM
IUIOCKOCTH.

PacriozHaBate apuMeTHYECKyI0 M T€OMETPUYECKYIO NPOTPECCHU MPU pasHbIX crnocobax 3aJaHwus.
BbIBoMTh Ha OCHOBE JOKa3aTeNbHBIX pacCykAeHUd (opMyisl oOmiero uieHa apudMeTHueckol u
reOMETPUYECKOl IMporpeccui, CyMMbI MEpBBIX I UICHOB apU(pMETUYECKOH M TeOMETPHUECKON
IpOTpeccuii; pemaTh 3a1a41 ¢ UCIOJIb30BaHUEM 3TUX (POopMyII.

PaccmarpuBath npumepsl U3 peaabHON XKU3HH, WUIIOCTPUPYIOIIME MU3MEHEHUE B apu(pMeTHYECKOH
Oporpeccuy, B TEOMETPUYECKOM Mporpeccuu; H300pakaTb COOTBETCTBYIOIIHME 3aBHCHUMOCTHU
rpaduyecku.

Pemate 3amaunm Ha CIIOKHBIE NPOIEHTH, B TOM 4HCJIE 3aJaydl M3 PEaJbHOM MNpakTHKH (C




|I/ICHOHL30BaHI/IeM KaJIbKYJISITOPA)

OnucareabHas CTATHCTHKA

[IpencraBienue JaHHBIX B BUJIE TaOIUI], JHATPAMM,
rpadukoB. CirydaitHast ©3MEeHIHBOCTh. CTaTUCTHUYECKUE
XapaKTepUCTUKHA HAObOpa JaHHBIX: cpenHee apudmeTniec-
KO€, Me/lnaHa, HauboJIblIee U HAUMEHbIIIEE 3HAYECHMUS,
pa3Max, aqucnepcusi. PenpeseHTaTuBHbIE U HEpENPE3eHTa-
THUBHbIE BBIOOPKH

M3Biekats I/IH(bOpMaI_[I/IIO u3 Ta6JII/ILI H auarpamm, BBIINIOJIHATH BBIYUCIICHUS T10 Ta6HI/I‘-IHBIM JaHHBbIM.
OHpeI[eJISITL 10 JuarpamMmam HaI/I60JIBIJ_II/IC U HAMMCHBIINEC NAHHBIC, CPABHUBATH BCIIMYUHEI.
OpFaHI/IBOBI)IBaTI) I/IH(bOpMaHI/IIO B BHJC Ta6J'II/ILI, CTOJIOYATHIX U KpPYroBbIX Juarpamm, B TOM YUCIIC C
IIOMOIIBI0 KOMIIBIOTEPHBIX IIPOrPaMM.

[IpuBoauTE IpUMEpHl YHCIOBBIX JAHHBIX (1I€HA, POCT, BPEMsI Ha JOPOry U T. J.), HAXOJUTh CpEIHEe
apudmeTnueckoe, pazMax, JUCTICPCUIO YHCIOBBIX HA0OPOB.

HpI/IBOI[I/ITI) COACPIKATCIIbHBIC MTPUMEPBI MCIIOJIb30BaAHUA CPCAHUX U JUCHCPCHUU JJIA ONIMCAHUA JaHHBIX
(ypOBeHI) BOJbI B BOHOCME, CIIOPTUBHBIC MMOKA3ATCIIN, OIIPCACIICHHUE I'PAHUL KIIMMATHYCCKUX 30H).

Cayuaiinble cOOBITHSI M BEPOSITHOCTh

[TonsiTHE O CllyyaliHOM ONBITE U CIIy4ailHOM COOBITHH.
DnemeHTapHbIe cOObITHS. YacToTa ciy4aifHOrO COOBITHS.
Cratuctryeckuil Moaxo/1 K MOHATHIO BepoATHOCTH. Heco-
BMeCTHBIE COObITHS. DOpMyIia CII0KEHHS BEPOSITHOCTEIA.
BeposTHOCTH TTPOTHUBOIIOIOKHBIX COOBITHI. HezaBucumbie
cOOBITHA. YMHOXKEHHE BEpPOATHOCTEN. JlocTOBEpHBIEC U HE-
BO3MOJKHBIE COOBITHSI. PaBHOBO3MOKHOCTH COOBITHIA.
Kitaccnueckoe onpeneneHne BeposiTHOCTH

[IpoBoaUTH CiTydailHbIe DKCHEPUMEHTHI, B TOM YHCJIE€ C MOMOIIBI KOMITBIOTEPHOTO MOJICITUPOBAHMS,
WHTEPIPETUPOBATH X PE3YJIbTAThl. BEIUUCIATH YaCTOTY CIYYaHOTO COOBITHS; OIICHUBATh BEPOSTHOCTh
C TIOMOIIIBIO YaCTOTHI, MMOJTYYCHHOM OTBITHBIM ITYTEM.
[IpuBoauTs TIpUMEpPHI JOCTOBEPHBIX W  HEBO3MOXKHBIX
MaJIOBEPOSITHBIX COOBITHH B 3aBUCUMOCTH OT WX MOCEACTBUH.
Pemrate 3a1aun Ha HaXOXIEHNUE BEPOSITHOCTEH COOBITHI.
[IpuBOIUTE TPUMEpPHI MPOTHUBOTIOJIOKHBIX COOBITHHA. Mcmonmp30BaTh NMpH pelieHUuH 3a7ad CBOWMCTBO
BEPOSTHOCTEH MPOTHUBOIIOJIOKHBIX COOBITHI

coOprTui. QOOBACHATH 3HAYUMOCTH

JJieMeHThl KOMOMHATOPUKH

Pemenne koMOMHATOPHBIX 3a/1a4 IepedOPOM Bapu-
anToB. KomOunaropnoe npasuio ymHoxenus. [lepecra-
HOBKHU U (hakTopHan

BrImonHaTh Iepedop BceX BO3MOKHBIX BAPHAHTOB IS TIepecueTa 0O EKTOB WM KOMOWHAITHIA.
[TpuMeHSATh TPaBUIO KOMOMHATOPHOTO YMHOXKEHHWS JUISI PEUICHHs 3aJad Ha HaXOXKICHHE YHclia
O0OBEKTOB WJIM KOMOWHANWK (IMAarOHAIM MHOTOYTOJbHHKA, PYKOIIOXKATHUS, YHCIO KOJOB, IIHU(POB,
MapoJieH U T. 11.)

Pacno3naBare 3ajaun Ha OIpEIENIiCHHUE 4YKCIa IEPECTAHOBOK M BBINOJHITH COOTBETCTBYIOLIHE
BBIUMCIICHUSI.

Pemrate 3a7aum Ha BBIYKCICHHE BEPOSTHOCTH C IPHMEHEHUEM KOMOMHATOPUKHU

MHuoxkecTBa. JJIeMEHThI JJOTHKH

MHOK€eCTBO, 2JEMEHT MHOJKECTBA. 3aJaHHE MHOXECTB
IIEPEUUCIICHUEM DJIEMEHTOB, XapaKTEPUCTUYECKUM
cBoiictBoM. CTaHJapTHbIE 0003HAUYEHUS YHUCIOBBIX MHO-
xectTB. ITycToe MHOXkecTBO U ero obo3HaueHue. [logmMHo-
xecTtBo. OObeMHEHHE M TepeceueHHe MHOXECTB, pa3-
HOCTb MHOKECTB. MInmrocTpanus OTHOIIEHUN MEXIY MHO-
’KECTBaMH C IMOMOLIBIO JUarpaMm Oiliiepa-Benna.
Omnpenenenne. AKCHMOMBI M TeopeMbl. Jloka3aTenbCTBO.
JlokazarenbcTBO OT MpoTHBHOTO. Teopema, oOpaTHas
naHHoM. [IpuMep 1 KOHTpIpUMeED.

[IpuBOAMTH IpUMEPHI KOHEUHBIX U OECKOHEYHBIX MHOXKecTB. HaxoauTh o0beIMHEHNE U ITepeceyeHue
KOHKPETHBIX MHOKECTB, Pa3HOCTb MHOKECTB. [IpUBOANTEL pUMeEpBI HECIIOKHBIX KJIacCU(PUKALIN.
Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHYIO CUMBOJIUKY U SI3bIK IPH PELICHUH 3a/1a4 B XOJI€ N3yUCHUS
pa3IMYHBIX Pa3AEIOB Kypca.

BocnpousBoauts GopMyIHpOBKH ONpeeeHU; KOHCTPYHPOBATh HECIIOKHBIE ONpeIeNICHUS
caMOoCTOATENIbHO. Bocnipon3BoaAuTh OPMYIUPOBKH U JOKA3aTENIbCTBA U3YUYEHHBIX TEOPEM, TPOBOANUTH
HECJIOKHBIE JI0Ka3aTeNIbCTBA CAMOCTOSITEIBHO, CChIIATHCS B X0/1€¢ 000CHOBAHUI Ha OIpe/IeNIeHus,
TEOPEMBI, AaKCHOMBI.

WnmoctpupoBaTh MaTeMaTHYeCKUE IOHATHUS U YTBEPKIACHUS TpUMepaMu. Mcronp30BaTh mpUMephl U
KOHTPIPUMEPHI B apT'yMEHTALIUH.




WNnntocTpansi  OTHOLIEHHMHA MEXKIY MHOXECTBAMH C
MOMOIIIBIO Juarpamm Ditnepa-Benna.

[TonsiTHe O PaBHOCHIILHOCTH, CIIEAOBAHUM, YIIOTPEOICHHE
JIOTUYECKHUX CBS30K eciu mo 8 moM U MoJbKO MOM Clyyae.
Jloruueckue CBSI3KH U, UlU

KOHCTPYI/IpOBaTB MaTEMaTUYCCKHUC MPCAJIOKCHUA C IOMOIIBIO CBA30K eciu mo 6 nom u mojibKo mom
cnyyae, JJOTHUCCKUX CBA3OK U, uiu

OO0masi XxapaKkTepUCTHKA Kypca

B kypce anreOpsl MOKHO BBLICIHTH CIIEAYIOIINE OCHOBHBIC COJEpXKaTelbHbIE JTUHHMU: apupMmeTnka; anreOpa; (QyHKIHH;, BEPOATHOCTH H
CTaTHUCTHKA. Hapsmy C 3TUM B COACPKAHMUC BKIIOYCHBI ABA JOIOJHHUTCIbHBIX METOAOJIOTMYCCKUX pa3acia: JIOrMKa W MHOXECTBA, MATEMAaTHKa B
UCTOPHYECKOM Pa3BUTHH, YTO CBS3aHO C pealu3alMed Ieneil OOIEeMHTENIEKTYyalbHOTO U OOLIEKYJIbTYpHOro pa3BuTus ydamuxca. ConepxaHue
Ka)JI0T0 U3 ATHUX Pa3JesiOB pa3BOPadMBAETCS B COJCPKATEIBHO-METOIUYECKYIO JINHUIO, IIPOHU3BIBAIONIYIO BCE OCHOBHBIE COJEPKATENIbHbIEC JIHHUU.
HpI/I OTOM Ii€pBasd JIMHHUA — «Jlormka ¥ MHOXECTBA» — CIIYKUT LCJINW OBJAJACHUA YYaAlIUMHCA HEKOTOPBIMU JBJICMCHTAMU YHHUBCPCAIBHOI'O
MaTeMaTHYeCKOro s3bIKa, BTopas — «MareMaTuka B HICTOPUYECKOM Pa3BUTHUU» — CIIOCOOCTBYET CO3JaHHI0 OOIIEKYIbTYpHOTO, TyMaHUTapHOTO (poHa
U3YYEHHUs Kypca.

Copnepxanue TuHUN «ApudMeTHuKa» CIyKUT 0a30i Ui JaJbHEHWIEro M3y4yeHWs ydallUMHCS MaTeMaTHKH, CIOCOOCTBYET DPAa3BUTHIO HX
JJOTHYECKOT'0O MBIIIJICHHA, CbOpMI/IpOBaHI/IIO YMCHHSA TOJIB30BATbHCA AJITOpUTMaMH, a TAKKC npno6peTeHmo IMPAKTUYCCKUX HAaBBIKOB, H@O6XO)II/IMBIX B
HOBCGHHGBHOfI K3HHU. Pa3BuTHE TTOHATHS O YHCIIE B OCHOBHOM ITKOJIE CBS3aHO C pallMOHAJIBHBIMA U UppallMOHAJIbBHBIMU YHCJIaMU, q)OpMI/IPOBaHI/IeM
MEPBUYHBIX IPEICTABICHUH O TEHCTBUTEILHOM YHCIIE.

Copnepxanue JuHUM «Anredpa» crocoOCTByeT (OPMHUPOBAHMIO y YYALIMXCSl MAaTEMAaTUYECKOIo ammapaTa Ui pelleHHs 3ajad U3 pas3fesioB
MaTEMAaTUKH, CMEXKHBIX MPEIMETOB U OKPY)KAIOLICH peallbHOCTU. SI3bIK anreOpsl MOAYEPKUBAET 3HAUCHHE MATEMAaTUKM Kak S3bIKa IS MOCTPOCHMS
MaTEMaTUYECKUX MOJIENIEH IPOLIECCOB U SIBJICHUI peaIbHOTO MUPA.

Pa3zButne anropuTMHYECKOrO MBIIJIEHHUS, HEOOXOAMMOro, B YAaCTHOCTH, Ul OCBOEHMS Kypca MHGOpPMATUKHU, U OBJAJEHHE HaBbIKAaMU
JeTyKTUBHBIX PAaCCYKIEHUH TakxkKe SIBJIAIOTCA 3aa4aMu

n3yuenust anredpel. IlpeoOpa3oBaHue CUMBOJBHBIX (OPM BHOCHT cHelM(UUEecKHid BKJIAJ B pa3BUTHE BOOOPAXKEHMs YyYalIUXCH, HX
CrocoOHOCTEHM K MaTeMAaTHYECKOMY TBOPYECTBY. B OCHOBHOI 11KOJIE MaTepHai rpynupyeTcs BOKPYT pallMOHAIbHBIX BEIPAXKEHUH.

Copnepxxanue pazaena « ODyHKIMM» HallEJIEHO Ha MOJIy4YEHHE IIKOJIbHUKAMU KOHKPETHBIX 3HaHUH 0 (DYHKLMHU KaK BaXKHeHIel MmareMaTuuecKon
MOJIENM Ul OMMCAaHUS U MCCIeNOBaHUsA pa3HOOOpas3HbIX IpoleccoB. M3yueHue 3TOro marepuana CHOCOOCTBYET Pa3sBUTHIO Y y4alllUXCs YMEHUs
HCIOJb30BATh Pa3IMYHbIC SA3bIKM MAaTEMAaTUKU (CIOBECHBIN, CUMBOIMYECKHM, rpaduueckuii), BHOCUT BKJIaJ B (JOPMUPOBAHUE MPEICTABICHUN O POJIH
MaTeMAaTUKU B Pa3BUTUHU LIMBUIM3ALUN U KYJIBTYPHI.

Paznen «BeposTHOCTh M CTaTUCTHKA» — 00A3aTENIbHBI KOMIIOHEHT IIKOJIBHOIO OOpa30BaHUs, YCWJIMBAIOIIMKA €ro NpUKIaJHOE U
MIPAKTUYECKOE 3HAaYeHHe. DTOT MaTepuall HeOoOXOIuM, MPEexIe BCEero, Ui (OPMUPOBAHUS y ydalIMXCs (GYHKIMOHAIHLHON I'PaMOTHOCTH — YMEHHUS
BOCIPUHMMATh M KPUTHYECKU aHAJIM3HPOBATh MHPOPMAINIO, IPEACTABICHHYIO B Pa3InYHbIX (hopMax, MOHUMATh BEPOSATHOCTHBINA XapaKTep MHOTHUX
peanbHBIX 3aBUCHUMOCTEH, NPOU3BOJIUTH MPOCTEHIINE BEPOATHOCTHBIE pacy€Thl. M3yueHHMe OCHOB KOMOMHATOPUKU MO3BOJHUT YyyalleMycs
OCYIIECTBISATh PACCMOTPEHHUE CIydaeB, epedop U MoACYET YHCIa BAPUAHTOB, B TOM UHUCIIE B IPOCTEHIINX MPUKIIAAHBIX 3a7a4ax.

[Ipy M3yd4eHUM CTATUCTHKH U BEPOSITHOCTH OOOTaIIaroTCs IMPEJICTaBIEHUS O COBPEMEHHOM KapTHMHE MHUpPAa U METOJax €ro HCCieJOBaHus,
¢dopmupyercsi MOHMMAaHUE POJM CTATUCTHKM KaK HCTOYHUKA COLMAIbHO 3HAUYMMON HMH(OpMAIMKM M 3aKJIaJbIBaIOTCS OCHOBBI BEPOSITHOCTHOTO
MBIIIIJIEHUS.

Mecro npeamera B y4eOHOM IUI1aHe




CornacHo QenepanpHOMy 0a3uCHOMY YyYeOHOMY TIUIaHy JJisi 00pa3oBaTeNbHBIX YyupexneHuidt Poccuiickoii ®Dexepanuu Ha H3ydCHHE
MaTeMaTHK{ Ha CTYIIEHU OCHOBHOTO 0OIIero oOpa3oBaHusi OTBOAUTCS HE MeHee 875 4 u3 pacuera 5 4 B Hegento ¢ V mo IX knace. Anredpa uzyqaercs
9 knacc 3 u B Henento, Bcero 102 u.

OobpazoeamenbHovle MexXHONO2UU:

v
v
v
v
v

MH(POPMAITMOHHO-KOMMYHUKAITHOHHEIC;

3I0pOBbECOCPETAIOIIHE;

HCII0JIb30BAHUS B 00YUYE€HUHU UTPOBBIX METOJOB: POJIEBBIX, I€JIOBBIX U JPYTUX BHJIOB 00yJarOIINX UIP;
POOIEMHO-TIOUCKOBBII METOT;

3JIEMEHTHI MPOEKTHOTO METO/a 00yUICHHS.

[Ipu3HaHo, 4TO OCHOBHBIMHM TEXHOJIOTHUSMH PA3BUBAIOIICTO OOyUYEHUs SIBISIOTCS MPOOJIEMHO — MOMCKOBAsI, UCCIIEIOBATEIbCKAS TEXHOJIOTHH.
VIMeHHO OHM MO3BOJISIOT CO3AaTh TAKOE 00pa30BaTEIbHOE MPOCTPAHCTBO, B KOTOPOM YUEHUK SIBIIIETCS CYOBEKTOM Ipoliecca 00yueHHsl.

[IpuMeHeHne STUX TEXHOJOTUM 00eCIeYuBaeTCS CTPOTUM COOJIOJIEHUEM TaKOTO TUIAKTHUYECKOTO MPHHITUIA, KaK TPUHIIUI CUCTEeMATHYHOCTH
U TIOCJIEI0BATEIbHOCTH M3JI0KEHHs MaTepHaa.

Dopmbl KOHmMpona:

Ypounvie — mpaouyuonnvie:

TECTHI

AN NN N N NN

Bneypounvie

v’ onUMIIHUAIbI

KOHTPOJIbHBIE PA0OTHI (MHAUBUAYAIbHO — I depeHpoBaHHbIE)
MpaKTH4ecKkue padboThl

(bpoHTaIBHBIN OIpOC

CaMOCTOSITENIbHBIC PAOOTHI (00yJaroIue U KOHTPOJIUPYIOIINE)
MaTeMaTU4YECKUE TUKTAHThI

pedepaTsi, cOOOmEeHUs

v HHTEIUIEKTyalbHbIE MapadOHbI
v/ 3aIuMra NpoeKToB

dopma 3aHATHI

Buemnue ¢opmbl opranuzanuu 00y4eHus ;| ypoK, MPaKTUKyM, CEMUHAP
BuyTtpennue ¢opmbl opraHuzanui 0O0ydeHUS : BBOJHOE 3aHSATHE, 3aHATHE IO YIUIYOJIEHWIO 3HAHWUW, MPAKTUYECKOE 3aHSATUE, 3aHATHE IO
cUCTeMaTH3aly U 0000IIEHUIO 3HAHU, 3aHATHE IO KOHTPOJIIO 3HAHUH, YMEHHUI 1 HaBBIKOB, KOMOMHUPOBAaHHBIE (POPMBI 3aHATHH.

Opranmn3anusi NPOEeKTHON M y4eOHO-MCCIIeA0BATEIbCKOM 1eATeJIbHOCTH Y4AIIUXCS

y‘{e6HO-I/ICCJ'IeI[OBaTCJ'ILCKa$I ACATCIIBHOCTL OpPraHN30BaHa B paMKaX YpOKa IIPpHU HM3YUYCHUHU HOBOI'O MaTCpuaid, a TAKIKC YCPC3 BBLIIIOJHCHUC
TBOPYCCKUX, NPAKTUUCCKUX W JOMAIITHUX 3aJIaHUi. HCCJ’IGI{OB&HI/IH, 6yIIYT BBITIOJTHATHCA KaK (l)pOHTaJ'IBHO, TaK U UHAUBUAYAJIBHO 06y‘IaIOIJ_II/IMI/IC}I.
O6yqalonmec;1 6y,[[yT IMPUBJICYCHLI K BBITIOJIHCHUTIO HCCIIeN0BaTEIbCKOM paGOTBI C NMOCJICAYIOIIM BBICTYIUICHUCM Ha KOH(I)CpeHI_II/II/I.

Ilo xenanuro 06y11a101u1/1xc;1 6YI[CT OpPraHUu30BaHO COMIPOBOKACHUC IMPU BBITIOJIHCHUN UHAWUBUAYAJIBHOT'O yqe6H0r0 IMPpOCKTA.



Kputepun u HOpMbI OLlEeHKM 3HAHMI, YMEHUIl 1 HABBIKOB 00y4aloImxcsi mo ajareope.
Oco0eHHOCTH OLIeHKHU NpeIMeTHBIX pe3y/IbTaToB

OreHka MPEeAMETHBIX PE3yIbTAaTOB MPEACTABISIET COOO0M OICHKY MOCTIKEHHS OOyJaromMMCs TUIAHUPYEMBIX PE3YIBTAaTOB IO OTIEIbHBIM
IIpeaMeTam.

OCHOBHBIM O00BEKTOM OLIEHKM MPEIMETHBIX pPE3YJIbTAaTOB SBISETCS CHOCOOHOCTh K PEIICHHIO Y4eOHO-TIO3HABATENBHBIX W Y4eOHO-
MPAKTUYECKUX 337124, OCHOBAaHHBIX HA N3y4aeMOM Y4eOHOM Marepuaie, ¢ UCIOIb30BaHHEM CIIOCOO0B ACHCTBHUI, PEIEBAaHTHBIX COACPIKAHUIO yde OHBIX
MPEIMETOB, B TOM YHCJIE METAIIPEIMETHBIX (MIO3HABATEIIbHBIX, PETYISTUBHBIX, KOMMYHUKATUBHBIX) ICUCTBUH.

Cucrtema OIEHKH IMPEIMETHBIX PE3yIbTaTOB OCBOCHHS Y4YEOHBIX MPOrpaMM C y4ETOM YPOBHEBOTO MOJXOAA MPEINONaracT BblleJeHHe
0a30BOr0 ypOBHSI JOCTH:KEHHH KAaK TOYKHM OTCY€TA TIPU TMOCTPOCHUU BCEH CHUCTEMBI OLEHKH M OpTraHW3allid WHIUBUIYaTbHOW pPabOTHI C
yYaluMHcs.

PeanbHble TOCTHXEHUS yYaIUXCs MOTYT COOTBETCTBOBATh 0a30BOMY YPOBHIO, @ MOTYT OTJIMYATHCS OT HETO KaK B CTOPOHY MPEBBIIECHUS, TaK
U B CTOPOHY HEJIO CTHIKEHUS.

Jljis OLIEHKH TPEIMETHBIX pe3y/IbTaToB B 7-9 Kilaccax MCHOJNbB3yeTcs S5-TH OauibHas IIKaja OTMETOK, COOTHECEHHAasl C YPOBHSIMHU OCBOEHHUS

MPEIMETHBIX 3HAHUU.

YcTanaBnuBaeTCs TpU YPOBHSI IOCTHIKEHUHN yUAITUXCS:

1.Ba3zoeuvtit yposenv oocmudicenuit (1)— ypoBeHb, KOTOPBIA IEMOHCTPHUPYET OCBOCHHUE YU€OHBIX JIEHCTBHI C OTMIOPHOM CHCTEMOM 3HAHUH B
pamKkax auana3oHa (Kpyra) BblAeNEeHHBIX 3a7a4. OBiasieHue 6a30BbIM YPOBHEM SIBIIE€TCS JOCTATOYHBIM ISl IPOIOJKEHHSI 00ydeHUs Ha CIIEAYIOIIeM
ypoBHE 00pa30BaHMsl, HO HE MO MPO(UILHOMY HarpaBiieHu0. JlocTHxkeHHI0 0a30BOT0 YPOBHS COOTBETCTBYET OTMETKA «YAOBJIETBOPUTEIHHO

2.06a306btil yposenb 0ocmudicenuil (2) — NOCTIKEHUS TNIAHUPYEMBIX PE3YIBTaTOB CBHICTEILCTBYET 00 YCBOCHHUH OTIOPHOM CHCTEMbI 3HAHUM
Ha YPOBHE 0CO3HAHHOTO MPOU3BOJIBHOTO OBJIAICHUS YUEOHBIMU AEUCTBUSIMH, a TAKXKE O KPyro3ope, upoTe (Ui U30UpaTeIbHOCTH) HHTEPECOB U
COOTBETCTBYET OLIEHKE «XOPOIIO»

3.I1osbiuennulii yposens — N0CTUKEHUS TUTAHUPYEMBIX PE3YIbTaTOB OTIMYAIOTCS 10 TOJTHOTE OCBOEHUS IUIAHUPYEMBIX Pe3YIbTaToB, YPOBHIO
OBJIaJICHUS YI€OHBIMU JEHCTBUSAMU U C(POPMUPOBAHHOCTHIO HMHTEPECOB K JAaHHOU MpeaIMEeTHON 00IacTH, OLEHKA «OTIHYHOY

1. OneHKa NMCbMEHHBIX KOHTPOJIbHBIX Pad0T, 00y4alIMuXCcs 1Mo ajaredope.

OTBeT OlLIeHHUBAETCsl OTMETKOM «5», eciu:

e paboTa BBIMOJIHEHA MTOJTHOCTHIO;

e B JIOTMYECKUX PACCYXKJCHHUIX U 000OCHOBAHUHU PELICHHS HET MPOOesIOB U OIHO0K;

e B PCILICHUU HET MaTEMaTHUYECKUX OLIMOOK (BO3MOKHA OJTHA HETOYHOCTh, OMKCKA, KOTOpAsi HE SIBIIETCS CIIEACTBUEM HE3HAHUS WU

HEMOHUMAaHUsI y4eOHOTO MaTepHana).

OtmeTKa «4» CTaBUTCS B CIECAYIOLIUX CIydasx:

e paboTa BBHIMIOJIHEHA MOJTHOCTHI0, HO 000CHOBAHHUS IIArOB PEIICHHS HEJOCTATOYHBI (€CJIM YMEHUE 000CHOBBIBATH PACCYKICHHS HE SBIISIIOCH

CHeIHaTbHBIM 00bEKTOM MPOBEPKH);

e JIOMYIIEHBI OJJHA OMMOKA UM €CTh JBa — TPHU HEJO0UETA B BBIKIIAIKAX, PUCYHKAX, YepTekax Win rpadukax (eciau 3TH BUIbI paboT He

SIBJISTUCH CTHEIIMATbHBIM 00BEKTOM MPOBEPKH ).

OtmeTKa «3» CTaBUTCS, €CIU:
e JomyieHo 6osiee 0IHOM omMOKK UK OoJiee ABYX — TPEX HEIOUETOB B BHIKJIAIKAX, YepTexax win rpadukax, Ho odydaromuiics obmamaer
00s13aTeNbHBIMA YMEHUSMH T10 TIPOBEPSIEMOM TeMe.



OTMeTKa «2) CTaBUTCS, €CITH:
e JIOMYIIEHBI CYIIECTBEHHBIC OMIMOKH, TTOKA3aBIIUE, YTO OOyUaIONIUICs He 00anaeT 00s13aTeIbHBIMI YMEHUSMU TI0 JAHHOUW TeMe B TIOJTHOM

Mmepe.

VYuuTenb MOXKET MOBBICUTh OTMETKY 32 OPUTMHAIBHBIM OTBET HA BOIIPOC MJIM OPUTHHAIBHOE PEIICHUE 3a7aul, KOTOPbI€ CBUIETEIBCTBYIOT O
BBICOKOM MaTeMaTH4YEeCKOM Pa3BUTHH 00YUAIOIIErocs; 3a perienne 0oJiee CI0KHOM 3a/1a4M WM OTBET Ha 00JIee CIIOKHBINA BOTIPOC, MPEIOKEHHBIE
oOyJaroniemMycst TOTIOTHUTEILHO ITOCIIE BBIMIOTHCHUS UM KaKUX-THOO0 APYruX 3alaHui.

VYuutenb BOpaBe NIPUMEHUTh PEUTUHTOBYIO OIIEHKY (KOJMYECTBO OAJIJIOB 32 KaXKJI0€ 3aJJaHUE), C YIETOM MPEIAMETHBIX 3HAHH.

2. O1ieHKA YCTHBIX OTBETOB, 00yUYaluuxcs no ajareope.

OTBeT OlLIEHUBAETCS OTMETKOM «5», €ClIU yYEHHK:

MIOJIHO PacKphll COJEpKaHUE MaTepHralia B 00beMe, PeTyCMOTPEHHOM TPOrpaMMOi U y4EeOHHUKOM;
U3JI05KUIT MaTepra IPaMOTHBIM SI3bIKOM, TOYHO UCIIOJIb3ysd MaTEMAaTHYECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY, B ONPEACIEHHON JIOTHYECKOM
MOCJIEIOBATENLHOCTH;

MIPaBUJIBHO BBITOJHUII PUCYHKH, YEPTEXKH, TPaQUKH, COITyTCTBYIOIINE OTBETY;
MoKazajl yMEHHE WUIIOCTPUPOBATh TEOPUI0 KOHKPETHBIMU TNpUMEpaMH, NPUMEHSTh €€ B HOBOM CHUTyallUH IIPU BBINOJHEHUU
MPaKTUYECKOTO 3a/IaHus;
IPOJEMOHCTPUPOBAJ 3HAHUE TEOPHM paHEe M3YYEHHBIX COIMYTCTBYIOIIMX TeM, C(POPMUPOBAHHOCTb U YCTOWYMBOCTh MCIIOJIB3YEMBIX MPH
OTBETE YMEHUU U HABBIKOB;

OTBEYAJl CAMOCTOSITEIBHO, 0€3 HAaBOSIIUX BOIIPOCOB YUUTENS;

BO3MOXHBI OAHA — IBC HCTOYHOCTHU IIPHU OCBCIHICHHUEC BTOPOCTCIICHHBLIX BOIIPOCOB HMJIM B BBIKJIAJIKaX, KOTOPBIC YUYCHUK JICTKO HCIIpaBHII

IIOCJIC 3aMCYaHUs YUUTCIIA.

OTBer OLCHUBACTCA OTMETKOM ((4)), €CJIM YOOBJIECTBOPACT B OCHOBHOM TpC6OBaHI/I${M Ha OLICHKY «5», HO IIpHU 3TOM UMECT OAWH N3 HEAOCTATKOB:

B U3JIOKCHHNU JOITYHICHBI HeOOJIbIIIHE HpO6€JIBI, HC MCKa3UBIICE MAaTEMATHYCCKOEC COACPKAHUEC OTBETA,

AOIMYIICHBI OAWH — ABA HEA0YCTA IIPHU OCBCIICHHUH OCHOBHOI'O COACPKAHMA OTBCTA, UCITPABJIICHHBIC IIOCJIC 3aMCYAHUS YUUTCIIA,
AOIIYIICHbI olInOKa 1M 0oJiee ABYX HCOUYCTOB IIPHU OCBCIICHNUHN BTOPOCTCIICHHBIX BOIIPOCOB HUJIM B BBIKJIAAKAX, JICTKO UCIIPABJICHHBIC
IOCJIC 3aMCYaHU YUUTCIIA.

OTMeTKa «3» CTaBUTCS B CJICAYIOINUX ClIydasdX:

HCIIOJIHO PACKPBITO COACPIKAHUC MaTCpHajia (CO,Z[Gp)KaHI/Ie HU3J10KCHO (bparMeHTapHo, HC BCCraa HOCHG,Z[OB&T@J'ILHO), HO IIOKa3aHO 06mee
IIOHUMAHHUEC BOIIPOCAa U MPOACMOHCTPHUPOBAHBI YMEHUA, JOCTATOYHLIC JIsI YCBOCHUS IIPOrPaMMHOI'0 MaT€pUajia,

HUMCIIUCH 3aTPYAHCHUS WU JOIMYIHICHBI OIIMOKH B ONpCACIICHUN MaTeMaTUYECKOMH TECPMUHOJIOTHUH, YCPTCIKAX, BBIKIIAAKAX, UCIIPABJIICHHBIC
MOCJIC HCCKOJIbKUX HABOIAIMINX BOIIPOCOB YUUTCIIA,

YYCHHK HEC CIIpaBUJICA C IPUMCHCHHUEM TCOPUU B HOBOM CUTyalluH MPHU BBITTIOJIHCHU W ITPAKTUYCCKOT'O 3a/laHUs, HO BBIITOJIHWII 3aJlaHUA
00513aTENHLHOTO YPOBHS CJIIO)KHOCTHU I10 JIaHHOM TEMC,

IIpru JOCTATOYHOM 3HAHUHN TCOPCTHUICCKOI'O MaTCpHralia BbIABJIICHA HEAOCTATOUHAs C(I)OpMI/IpOBaHHOCTL OCHOBHBIX YMCHI/Iﬁ 1 HaBBIKOB.

OTMeTKa «2)» CTaBHTCS B CICAYIOIIUX ClIydadX:



e HE PAaCKPBHITO OCHOBHOE COJICpPIKaHHE YUeOHOTO MaTepHaa;

e  0o0Hapy)KEHO HE3HAHHWE YUCHUKOM OOJIbIIeH WM HanboIee BAKHOW YaCTH y4eOHOTO MaTepuara;

° AOIMYHICHBI oIIOKY B ONpCACIICHNN HOHﬁTHﬁ, IIpH UCIIOJIb30BAHUU MaTeMaTHIECKOU TCPMHHOJIOTUH, B pPUCYHKAX, UCPTCIKAX NI
Fpa(bI/IKaX, B BBIKJIaJIKaX, KOTOPLIC HC UCIIPABJICHBI ITOCJIC HCCKOJIBKUX HABOJAIINUX BOIIPOCOB YUHUTCIIA.

O6mas kaaccupukanus omMmnoOoK.
[Tpu ouleHKe 3HAHMIA, YMEHHI U HABBIKOB OOYUYAIOIIMXCS CIEIYeT YIUTHIBATh BCE OMIMOKH (rpyObIie U HerpyObie) U HEAOUETHI.
I'pyObiMu cunTaroTCsi OIIUOKM:

° HE3HAHWE ONPENEICHUS OCHOBHBIX TIOHATHH, 3aKOHOB, TIIPaBWJI, OCHOBHBIX TIOJIOKCHWUH TeOopWH, He3HaHWEe (OopMyl,
OOIIETIPUHSATHIX CUMBOJIOB 0003HAUCHUH BEIMUWH, STUHUI] HX H3MEPCHHSI,

° HE3HAHWE HAUMCHOBAHWY EIMHHUI] U3MEPCHHUS;

° HEYMEHHE BBIJICITUTH B OTBETE TIIABHOC,

. HEYMEHHE TPUMECHSTh 3HAHHS, AJITOPUTMBI JUTS PEIICHUS 3a/1a4;

° HEYMEHUE JIeJIaTh BHIBOJIBI M 0000IIECHNS;

° HEYMCHHE YUTATh U CTPOUTH IPa(HKH;

° HEYMEHHE T0JIb30BaThCS MEPBOMCTOYHNKAMH, YICOHUKOM U CIIPABOYHHKAMU;

° MOTEePsT KOPHS HITH COXpaHEHHE MTOCTOPOHHETO KOPHS,

) oTOpackIiBaHue 0€3 0OBSICHEHHUI OJTHOTO U3 HUX;

° paBHO3HAYHBIC UM OIIIHOKH;

° BBLIYMCIINTEILHBIE OIIMOKH, €CJIU OHH HE SBIISTFOTCS OIHCKOI;

o JIOTUYECKHE OITHOKH.
K Herpy0bIM ommokam ciieyeT OTHECTH:

o HETOYHOCTH (POPMYIUPOBOK, ONIPECICHUN, IOHATUH, TEOPHIi, BEI3BaHHASI HEMOJHOTOM 0XBaTa OCHOBHBIX TPU3HAKOB
OTIPEIeIIIEMOTO MOHSATHUS WM 3aMEHOM OJTHOTO - IBYX U3 3TUX NMPU3HAKOB BTOPOCTENICHHBIMHU;
o HETOYHOCTb rpaduka;
. HEepalMOHAIBHBIN METOJ] PEIICHUS 3a/Ia41 UM HEJJOCTaTOYHO MPOJAYMAHHBIN TJIaH OTBeTa (HapylIeHUE JIOTUKH, TOIMEHa
OTJICIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTENEHHBIMHU );
. HepalMoHAIbHBIE METObI PA0OTHI CO CIIPABOYHOM U JIPYTOM JIUTEPATypOii;
. HEYMEHHUE pelliaTh 3aJa4u, BBIOIHITH 3a/1aHus B 0OIIEM BUIE.
Henoueramm sBIsIOTCS:
J HepalMOHAIbHbIE IPUEMBbI BEIUMCIIEHUH 1 peoOpa3oBaHMii;
. HeOpe)KHOe BBINMOJIHEHHUE 3aMuCei, yepTexeil, cxem, rpadukoB.

Z[J'ISI KOppCKHHOHHOﬁ pa60TBI MHOTHUC BBIYUCIICHUS TPOU3BOAATCA C TIOMOIIBIO KAJIBKYJIATOPA B TCYCHHUEC BCCT'O yqe6H0r0 roaa.
I[aHHLIfI YUYCHHK Tpe6yeT K ce0e 0c000ro BHUMAaHUS U agdgumero pexxmumMa np1u U3ydCHUU MaTrepuaa.



OCHOBHBIMH

HenssMu oOydeHHsT MaTEeMaTUKH SIBISETCS nmpuoOpereHue 0a30BOM MOATOTOBKHU Ui JajbHeWIero oOydeHus, (GopMUpOBaHHE

MPAKTUYECKH 3HAYMMBIX 3HAHUN U YMEHHUH, MOMOIIb B aanTallii K TPEOOBAaHUSM [0 MAaTEMATHKH, TIOMOIIb B YCBOSHUU IMPHUHIIMIIOB JICHCTBUS U
MepeHoca MUX Ha JIOTMYECKHE 3aJaHMsi, pa3BUTHE MAaTEMAaTHUYECKOW JIOTMKA M HWHTEpeca K IMpEeAMETy B COOTBETCTBUM C OCOOCHHOCTSAMH U
BO3MOKHOCTSIMHU feteii ¢ 3I1P.

Hcxons w3 0COOCHHOCTEHW TCUXWYECKOTO Pa3BHTHS OOYUYAIONIUXCS, TPU OPraHW3alMi Y4eOHOW JCATEeIbHOCTH YYUTHIBATH CIICIYIOIINC
PEKOMEH/IallUH:
CMeHa pa3IMuHbIX BUAOB JICATEILHOCTH BO BPEMs YpoKa BO M30€kKaHUsI OTBJICUYCHHS] BHUMAHUS U TIEPEYTOMIICHUST 00YyJarOI UXCSl.

1.

ok~ w

Hcmonp30BaHue HATJISIHOTO Marcpuaia.

Omnopa Ha onbIT peOeHKa BO BpeMsl 00bCHEHUSI HOBOT'O MaTepuaa.
IToBTOpenue npoiaeHHoro matepuaina. [loctpoenre 00bsICHEHNST HOBOTO MaTepualla ¢ OIIOPOM Ha MOJY4YEHHbIEC PaHEe 3HAHUS.
Hcnonb3oBanue BO BpeMsl ypoKka 3aJlaHUl, HANIPaBJICHHBIX HA Pa3BUTUE TE€X WJIM MHBIX MCUXUYECKUX MPOLIECCOB 00YYarOMMXCs: BHUMAHUS,

MMaMATH, BOCIIPUATH A, MBIIIIJICHW A, Pa3BUBAIOIINEC 3aJaHU JOJKHBI OTBCYATH HEIAM U 3aJa4aM YpOKa U OpraHM4HO €TI0 AOIIOJIHATh.

VYuer Temna aearenbHocTH oOyyatonieiics. PaboTa ¢ 7eTbMH B HHAMBUIYaIbHOM TEMIIE.

Opranunsanus yue0OHOro npouecca

1.

Temn u3yueHuss maTepuana B Kjacce JOOJDKEH ObITh HEOBICTphIM. JlIOCTaTOYHO MHOTO BpPEMEHHM OTBOJUTH Ha OTPabOTKYy
OCHOBHBIX YMeHI/Iﬁ N HaBBIKOB, OTBCYAIOIINX 00s13aTENbHBIM Tpe6OBaHI/I$[M, Ha MOBTOPCHHUE, B TOM YHUCIIC KOPPEKUIHUIO 3HAHUU
MaTeMaTHKU TMpeAbIAyIuX jJeT oOydeHus. OTpaboTka OCHOBHBIX YMEHHMH M HABBIKOB OCYIIECTBISETCS Ha OOJIBIIOM YHUCIIE
MOCUJILHBIX ydamuMcs yrnpaxkHeHud. Ho 3amanust 10mkHBI OBITH pa3HoOOpa3Hbl 1o (GopMe U COAEp)KaHUIO, BKIIOYATh B ceOs
UTPOBBIE MOMEHTHI.

dopMHupoBaHUE BAKHEUIIUX YMEHUW W HABBIKOB JOJDKHO IPOUCXOIUTh Ha (POHE Pa3BUTHS MPOIYKTHUBHOW YMCTBEHHOM
NEeSITEeIbHOCTH: IIECTUKIACCHUKHM y4yaTcsl aHaJu3upoBaTh, 3aMeyaTh CYIIECTBEHHOE, MoaAMedaTh oOlee, JesaTh HECJIOKHbIE
BBIBOJIbI M 0000IICHUS], IEPEHOCUTh HECTIOXKHBIE MIPUEMbl B HECTaH/IAPTHBIE CUTYallMH, 00Y4YalOTCsl JOTHYECKOMY MBIILICHUIO.
[Ipuemam opranuzanuy MbICITUTEIILHON 1€ TEIbHOCTH.

OO0ydeHue AOMHKHO OBITh AOCTYMHBIM U IPQPEKTUBHBIM Ui KaXJOro MIKOJbHHKA, YTO JOCTUTAETCS BBIICICHHEM B TEME
rI1aBHOTO, nuddepeHiuanmeil Mmareprana 1 0OTpabOTKON Ha MPAKTUKE MOJyYEHHBIX 3HAHU .

Bo Bpemsi yuebHOrO mpoliecca HY)KHO MMETh B BHJy, YTO yueOHas NEATENbHOCTh JNOJDKHA OBITH OOraToOW MO COAEpKaHUIO,
TpeOyrolel OT MKOJbHIUKA HHTEJUIEKTYAIbHOTO HANPSKEHHS, HO OJTHOBPEMEHHO 00s3aTeNbHble TpeOOBaHUS HE JIOJDKHBI OBITh
neperpyKeHHbIMHU M0 00XBaTy MaTepualia U JOCTYIHBIMU. TOJIBKO AOCTYIMHOCTh M IOHUMaHUE IIOMOTYT BbI3BaTh y Aereit ¢ 3I1P
HHTEPEC K YUEHHUIO.

OO0yyaromuecs JOMKHBI TPOrOBApUBATH XOJ CBOUX PACCYXKACHUM, MOSICHATH CBOU JCHCTBUS MPHU PEIICHUH PA3THYHBIX 3aJaHH.
[ToxBana u moompeHue — 3To ToKe OoJblas MBUXKYIIas cuia B oOydyeHUH neTeil. BakHo, 4ToObI peOEHOK MOBEPUI B CBOU
CHJIBI, HCTIBITAIl PAJIOCTh OT ycIleXa B YUYCHUH

TpeOoBanus K yPOBHIO MATEMATHYECKOM NOATOTOBKH 00y4YaI0IMXCS

I yposens:
YMeTh MpUMEHATH CBOICTBA apu(METHUECKUX IEHCTBUI HaJ YMCIaMHU, pa3fiaraTh HaTypajbHbIE YMCIa HA MHOXKUTEIH;



e VYMeTh NPUMEHATHh MPHU3HAKH JEIUMOCTH, HAaXOJWTh OOIIMK JAeNHuTeNb, HAaUMEHblIee oOIiee KpaTHOe, B TOM YHCIE JUIA
anreOpanvdeckux Ipooei;
e [Ipou3BOIUTH HECIIOKHBIE COKpAILEHUS] OOBIKHOBEHHBIX, CMEIIAHHBIX, AJIreOpandeckux apooei,;
e (CpaBHHBATH, CKJIQJIBIBATH JIIOOBIC pAllMOHABbHBIC BBIPAXKEHUS, B TOM YHCJIE C MPUBEICHUEM MOJOOHBIX CIAaraeMbIX, NEHCTBUN C
KodppuIreHTamu;
e VYMHOXaTh U JIE€JIUTh PallMOHAJIbHbIE BBIPAKEHUE B HECIIOKHBIX IPUMEPAX;
e Pemarh npocTble TEKCTOBBIE 33Ja4H, 33JIa4M HA IPOLEHTHI, 33/1a4 C IPUMEHEHUEM IIPONIOPLIUN;
e VYMeTh HAXOAUTh KOOPJIAMHATY TOYKH HA YUCIOBOW IIPSIMOM, MOJIB30BATHCS KOOPAUHATHON INIOCKOCTHIO;
e Pemarb npocTelie TUHEIHBIE, KBaJPAaTHBIE U PALIMOHATILHBIE YPABHEHUSI.
Il yposens:
e  YMmeTh 000CHOBBIBATH;
e 3HaTh GOPMYIHPOBKY MPABUJ;
e CocraBisTh aHAJIOTUYHbBIE 33]1a4H;
e  Pemarh 3a/1a4 CpEIHETO YPOBHS.
111 yposens:
e Pemarp 3a7a4n NOBBIIEHHON TPYJHOCTH C IOJIHBIM ONMCAHUEM PELICHMS;
e  CoCTaBiATh TBOPYECKHE 3aJaHMS I10 MATEMATHKE

Oco6oe 3HaueHNe UMEIOT pa3IMYHbBIE BHIBI TIEIarOTHYECKON TIOJIEPYKKH B YCBOCHUH 3HAHUM:
* 0Oyuenue 6e3z npunysicoenusi (OCHOBaHHOE Ha MHTEpPECE, YCIEXe, TOBEPUN);
* YPOK Kak cucmema peadbunumayuy, B PE3yJIbTaTe KOTOPOH KaKIbIH yYCHWK HAaYMHAET YYyBCTBOBATh W CO3HaBaTh ce0s CHOCOOHBIM

JeiCTBOBATh Pa3yMHO, CTaBUTh TEpe]l COOOH IeTH U JOCTHTaTh UX;

* aoanmayus co0epICcanusi, OUUIIICHNE YIeOHOTO MaTepraia OT CIOXKHBIX MOIPOOHOCTEH M U3ITUITHETO MHOTO00pa3usi;

* 00HOBPeMEeHHOe NOOKIIOYEeHUe CITyXa, 3PCHHUS, MOTOPHKH, TAaMSITH U JIOTHYECKOTO MBIIIUICHUS B ITPOIEcCe BOCIIPHUITUS MaTepHala,

* UCNOIb306aHUE OPUCHTUPOBOYHON OCHOBBI JICHCTBUH (OTIOPHBIX CUTHAJIOB);

* hopmynuposarue onpedeneHuil IO yCTAHOBJICHHOMY 00pas3ily, IPUMEHEHHUE allTOPUTMOB;

* 83aUMO00YUeHUe, TUATTOTUICCKUE METOINKH;

* JonoaHumenbHole ynpastCHeHus,;

* ONMUMATLHOCH MeMNA C TIO3UIIUY TTIOJIHOTO YCBOSHHUSI U JIP

IToaxonsl 1 MeTOABI OPraHU3ALMH ACATEIbLHOCTH HA YPOKe
Crnenyer MOMHMTB, YTO NCHUXMUYECKHE MPOLIECCHl PAa3BUBAIOTCSA Yy PEOAT TOJBKO B AedTenbHOCTU. [losToMy mpu opraHuszanuu yuyeOHOHM H
BHEY4eOHOI pabOoThl yyamuxcs Mo mpeaMeTy MpUMEHseTCsl 1esITeIbHOCTHBIN MOIXO0.
e Pa3zHOoypoBHEBBIE 337aHUs U CAMOCTOATENBHOM pabOThI (3aaHus C MPOIMYCKOM 3JIEMEHTOB, HAX0XKJICHHE JIMIITHETO 3JIEMEHTa, UCIPaBICHHUE

OI_HI/I6OK, COCTAaBJICHHUC OITIOPHBIX KOHCIICKTOB, JIOTUKO - CTPYKTYPHBIX CXEM, TIAMATOK, BBIIIOJIHCHUC TBOPUYCCKUX 33)13HPII>1);



e Pabora B mapax/rpynnax;
e [lpuem CTUMYNIHpPOBAHUS U KOHTPOJISI: CAMOKOHTPOJIb, B3aUMOIIOMOIILIb;
e Ilpuem «IloMeTku Ha MOJAX»;
e Co3pmaHue mpoOJIEeMHOM cuTyaluy (aKTUBHAS TOVCKOBAS IEATEITHbHOCTD YUAIUXCS);
e Urpossie popMmbl (posieBble, AMTAKTHUECKIE, OPraHU3aIUOHHO-IESITeILHOCTHBIE);
e UumuBuayanbHble (GOPMbI 3aHATHHA (KaXAbI yYEHUK IIOJy4yaeT CBOE€ 3aJaHhe, KOTOpPOE OH BBINOJHSAET HE3aBUCUMO OT JpPYrux,
mddepeHnnpoBaHHbBIE KAPTOUKU — 3aJaHHS: 110 CTETICHU TPYIAHOCTH, 10 00beMy MaTepuaa, 1o XapakTepy IMOMOIIY YJaIluMcs);

e lnauBumayanbHble KOHCYJIBTAIMA TPH TMPOBEACHUH KOHTPOJBHBIX M MPOBEPOUYHBIX PabOT, YCTHBIX 3a4€TOB, MAaTEMAaTHYECKUX JTUKTAHTOB,
TECTUPOBAHUS;

e VcrHas moxBasia peOEHKa;

e [IpoBeneHre MUHYTOK aKTUBHOTO OT/bIXA C JIETKUMHU (PU3NUECKUMHU YIIPAKHEHUSIMH;

e UMunuBunyanbHas padboTa;

e [IpenocraBienue 3a1aHusl B COOTBETCTBUH C pabOUMM TEMIIOM U CLIOCOOHOCTSIMU YUEHUKA;
e Co3zaaHue CUTyalluH ycrexa /Ui KaKJI0ro YUeHHKa.

Mertoast 00ydyenus aereit ¢ THP B 0oCHOBHOI 1TIKOJIE B 3aBUCUMOCTH OT CIIOCO0a OpraHu3aluy YIeOHOU IeATEThHOCTH

1. KommyHukaTtuBHBIN MeTO ] 00yueHus. OOpa3zoBaTesibHas 1eIb 3aHATHS: YCBOSHHE TOTOBBIX 3HAHUMN. [l TENHHOCTD: a) U3JI0’KEHUE YUUTEIIEM
HOBOTO MaTepuaja, B TOM YhCiie TPOOIeMHOE U3JI0KEHHE, U BOCTIPHATHE €r0 yJanuMucs; 0) 0ecena 1mo cojep:KaHuio HOBOTO yu4eOHOTO Marepuana, B
TOM YHCJIE ABPUCTUYECKAS MW MPOOJIEMHO-TIONCKOBAs; B) pab0oTa ¢ TEKCTOM Yy4eOHHUKA, B TOM YHCJIE CAMOCTOSTEIIBHOE N3YYCHUE YUalTUMHUCS TEKCTa;
T') OIleHKa paboTHI.

2. Tlo3HaBarenpHBIN MeTOn 00yueHus. OOpa3oBarenbHas 1€1b: BOCHPHUITHE, OCMBICIICHUE W 3allOMHHAHHUE Y4YalllMMHUCSI HOBOTO Marepuaa.
JlesTenbHOCTh y4YaIlUXCs: HAOJIOJCHHWE, MOJEIUPOBAHUE, M3 YYCHHE WILIIOCTpAIllMid, BOCHPHSITHE, aHadu3 W 0000IIeHHe JEeMOHCTPUPYEMBIX
MaTepHuasoB.

3.IIpeoOpazoBaTenbHbIi MeTOA OOy4YeHHs. J(MmakThdecKas IIeJib: YCBOSCHHE YYalllUMHUCS W TBOPUYECKOE NMPUMEHEHHWE YMEHHMH M HAaBBIKOB.
JlesITenbHOCTD YYUTENS U YYallUXCsl: BBIIOJHEHUE YIIPaKHEHUH, MPOOIEMHBIX 3aJaHUM, TIO3HABATENbHBIX 3a/1a4, IPAKTUYECKasi U IPOU3BOICTBE HHAS
IEITEIBHOCTD.

4.CucteMaTu3upyOIUid MeTo 00yueHus. Junaktudeckas 1enb: 00001eHne U cUCTeMaTU3allus 3HaHU, YMEHUI U HaBBIKOB. J[eATeIbHOCTS:
a) oboOmaroliee M3I0KEHHE Y4YUTENeM 3HAHUM 10 HECKOJbKUM CBSI3aHHBIM MEXAYy cO000i paszmenaMm mporpammbl, 0) oboOmaromas Oecena;
COCTaBJICHUE CUCTEMATU3UPOBAHHBIX TAOJIHII U T.I.

5. KonTtponpHblit MeTon oOydeHus. JlunakTuueckas Iejib: BBISBICHHE KaueCTBAa YCBOCHMs 3HAHUI, YMEHUN U HABBIKOB U WX KOPPEKIIHS.
JlesITenbHOCTh: BBIMIOJIHEHUE YYalIUMUCSA MO 3aIaHUI0 YYUTENS KOHTPOJBHBIX MHCHbMEHHBIX pPabOT, KOHTPOJBHBIN YCTHBIA OMPOC Ydaluxcs,
BBITIOJTHEHHE MPAKTUYECKUX 3aJaHH.

HCO6XO,Z[I/IMO M3BICKUBATh CIIOCOOBI 00IErYeHUS TPYAHBIX 3a,[[aHHﬁ, TaKHC KaK:
¢ JTOTIOJIHUTCIIbHBIC HABOAAIIIUEC BOIIPOCHI;



® HArJsIHOCTh — KapTUHHBIC TUIAHBI, OTIOPHBIE, 000OIIAIONINE CXEMBI, «IIPOTPAMMHUPOBAHHbBIE KAPTOUKWY, TpapuuecKre MOJETH, KapTOUKH,
KOTOPBIC COCTABJISIOTCSI B COOTBETCTBUH C XapaKTePOM 3aTPYAHEHHI [TPH YCBOCHUH y4eOHOTO MaTepuaia;

® [IPUCMBI-TIPCAIIMCAHNA C YKa3aHUEM IMOCICA0OBATCIILHOCTU onepaum‘/’l, HCO6XOI[I/IMBIX IJId pCHICHUA 3a1a4,

¢ [IOMOIIb B BBINIOJIHCHHUHU OIIPCACIICHHBIX Onepaum‘fl;

¢ 00pa3Ipl pemieHus 3a1a4;

e [103TaIHas MPOBEPKa 3a/1a4, IPUMEPOB, YIIPAKHEHHH

Jlia caMocTosTENbHOW paboThl HEOOXOAMMa WMHAMBUAYAIU3ALMs 3aJaHUM, TUAAKTUUECKUN MaTepuall pa3iMYHOl CTENEeHH TPYAHOCTU U C
Pa3JIIMIHBIM 00BEMOM IIOMOIIIH:

® 3a/IaHUS BOCIIPOM3BOIAIICTO XapaKTepa MPH HAIWYMKA 00Pa3I0B, aITOPUTMOB BBITTOJTHEHHS,

® 33J]aHUs] TPCHUPOBOYHOTO XapaKTepa, aHaJOTMYHbIe 00pas3ILy;

e 3a/IJaHUS] KOHTPOJILHOTO XapakTepa U T..I.

HpI/IMeHeHI/IC AKTUBHBIX MCTOOOB U HpI/IéMOB O6yquI/I$[ MOBBIIIACT TMMO3HABATCIIBHYIO AKTUBHOCTL YYalllUXCs, Pa3BHBACT HX TBOPYCCKHUC
CIIOCOOHOCTH, aKTHBHO BOBJICKAET O0YUYAIOIIUXCS B 00pa30BaTEIbHBIN MPOIECC, CTUMYIHPYET CAMOCTOSATEIIBHYIO JICATEIbHOCTD YYaIHXCS.

Takum 00pa3oM, rpaMOTHO BBICTPOCHHBIN WHAMBHUAYaJIbHBIM 0Opa3oBaTelbHBIM MapmipyT ais ydamerocss ¢ THP mo3Bosser obecnieuuth
JIMYHOE Pa3BUTHE KAXKJOTO IIKOJIbHHKA.

IIpu pabote c oOywatommmucs ¢ THP Ha ypokax yduThIBarOTCSI UX HMHAWBHYaJbHbIE OCOOCHHOCTH, OTBOJAUTCS OOJIbIIE BpPEMEHH Ha
BBITIOJIHEHHE 33/IaHUH, ydaluecs Mpeajiaraercs AOMOJHUTENbHOE BpeMs MOocie YPOKOB JOMUCHIBaTh CBOM pabOThI, MpeIaraeTcsl pelieHue 3a1ay 1o
QITOPUTMY, pellIeHue 3a7a4d MO KapTOUKaM Pa3jIMYyHOTO YPOBHSI CIIOKHOCTH. Y CTHBIE ONPOCHI MPOBOJATCS MO KOHKPETHBIM BOIPOCAM, ONPEICICHUS
ClalTCA YacTsIMH (Ha MpUMEp M3 TpeX ONpENeNeHUH KOTOphIe BCe CAAIOT cpa3y, 3TH JIETH MOTYT cAaBaTh 1o ogHoMy). Ha ypokax oOpamaercs
BHUMAaHHE OO0YYaloIIMUXCsl Ha MPAKTUYECKYI0 3HAUMMOCTh M3Y4aeMOIr0 MaTepuaia, Ha BBINOJHEHHE MPAKTUYECKUX 3aJaHUil BbIAEISETCS OOJbIle
BPEMEHH WJIM COKpaIlaeTcs KOJIMYECTBO 3a/1aHUH.

9 kaacce
Ne Tema ypoka OcHoBHOE XapakTepuCTHKA OCHOBHBIX K
yYpoka cojiepKaHue TeMbl, BHU/I0B AesiTe1bHOCTH. OCBOCHHE AJTCHAAPHBI
TePMHHBbI U NIOHATHUS NnpeaIMeTHbIX 3HAHU I ®opmupyemblie YV /] € cpoku
IInan | ®akr
Cucrtembl panMoOHAJbHBIX YPaBHEeHMil, 7 4acoB
1 [NonsiTre cucremsl 3HaTh: MOHATHE CHCTEMBI KoMMyHHMKaTHBHBIE: CITYIIATh JPYIHX, NBITATHCS IPHHUMATH IPYTYIO
palMOHATBHBIX YpaBHEHUH palvoHaBHBIX YPaBHEHUN 1 TOYKY 3p€HHsI, OBITh TOTOBBIM M3MEHHUTH CBOIO TOUKY 3PEHUSI.
[onsiTre cucremsl anropuT™Ma e€ pereHus PerynsiTuBHbI€: IPOBOJUTH KOHTPOJIB B (JOpPME CPaBHEHHS CIIocoda
palroHaIBHBIX JIEUCTBHS M €0 PE3yNbTaT C 33AaHHBIM TATOHOM C LEIbI0
yYpaBHEHHMH; CITIOCOOBI O0HapY>KEHNSI OTKJIOHEHHH OT 3TaJIOHAa U BHECEHHS HEOOX OIMMBIX
IpeoOpa3oBaHUs KOPPEKTHBOB.
Ilo3HaBaTebHbIE: BBIICIATH CYIIECTBEHHYIO HHPOPMAIMIO U3 TEKCTOB
Pa3HBIX BUJIOB




Pemenue cucrem
PAIMIOHATTFHBIX YPaBHCHUH
CI10co0OM IMOACTAHOBKH

Crioco0
anreOpandecKoi
MOZICTAHOBKH

YMeTh: pemarb CUCTEMbI
palMOHANIBHBIX YpaBHEHUIA
CII0COOOM IIOJCTaAHOBKH

KoMMyHHKaTHBHBIE: CITYIIATh IPYIUX, NBITATHCS IPUHUMATE JIPYTYIO
TOYKY 3p€HHs1, OBITh TOTOBBIM M3MEHHUTH CBOIO TOUKY 3PEHUSI.
PerynsituBHBIE: IPOBOJIUTH KOHTPOIIH B )OpPME CpaBHEHHS CIiocoba
JICMCTBUS U €r0 pe3yabTaT C 3aJaHHBIM 3TAJIOHOM C LEJIBI0
OOHapY>KEHHUS! OTKJIIOHEHHH OT 3TaJIOHAa U BHECEHHS HEOOXOIUMBIX
KOPPEKTHBOB.

IMo3naBaTeabHbIE: BBIIENATH CYIIECTBEHHYIO HH(OPMAIINIO U3 TEKCTOB
pa3HBIX BUJOB

Pemrenue cucrem
PaIMOHATFHBIX YPaBHCHUH
CI10co00M IOCTAHOBKH

Anroput™MBI criocoba
anreOpandecKoi
MO/ICTAHOBKH

YMeTh: pemarh CUCTEMBI
palMOHABHBIX YpaBHEHUIA
CII0COOOM IIOJCTAHOBKH

KoMMyHHKATHBHBIE: YIIPABIATH CBOUM TOBENCHHEM (KOHTPOJIb,
CaMOKOPPEKIHsI, OLIEHKA CBOETO JICHCTBHU).

PeryasiTuBHBIE: OCO3HABATH CaMOT0 Ce0s KaK JABIKYIIYIOCS CHITY
CBOCTO y4YCHUs, (POPMHUPOBATH CIIOCOOHOCTH K MOOMJIM3AIMU CHJI U
SHEPIHH, K BOJICBOMY YCHIIUIO — BBIOOPY B CUTYaIlMA MOTHBAIIHOHHOTO
KOH(DITMKTA U K IPEOOJCHUIO TIPS TCTBUI.

IMo3naBaTesbHBIE: IPOU3BOJIBHO U OCO3HAHHO BJIAJAETH OOIIMM
MIPUEMOM PEIICHUS 3a7au.

Pemenue cucrem
palMoOHAIbHBIX YpaBHEHUI
JIPYTUMH CIIoco0aMu

ANTOPUTMBI CIOCOOOB
ypaBHI/IBaHI/Iﬂ;
anreOpanyecKoro
CITOXKCHUSI

YMeTh: pematbh CUCTEMBbI
paLMOHAIbHBIX YPABHEHUN
pa3HBIMU CITIOCOOAMU

KoMMyHHUKATHBHBIE: CIIYIIATh JIPYTUX, BITATHCS IPUHUMATH JPYTYIO
TOYKY 3peHHs1, ObITh TOTOBBIM M3MEHHTH CBOIO TOUKY 3PEHUSI.
PeryasiTHBHBIE: IPOBOANTH KOHTPOITb B (hopMe CpaBHEHHs criocoda
JICMCTBUS U €r0 pe3yabTaT C 33JaHHBIM 3TAJIOHOM C LIEJIBIO
OOHapy>KeHHUs! OTKIIOHEHHH OT 3TaJIOHAa U BHECEHHS HEOOXOIUMBIX
KOPPEKTHBOB.

INo3HaBaTeJbHBIE: BBLIETATH CYIIECTBEHHYIO HH(POPMAIIUIO U3 TEKCTOB
pa3HbIX BUJOB

Pemenue 3apau npu nomomu
CHCTEM PaLMOHATIBHBIX
ypaBHEHUN

CoOTHECEHUE TUITOBBIX
TEKCTOBBIX 3324 C
NPUMEHEHHUEM
CTIIOCO0OB pelIeHUs
CHCTEM PallIOHAIBHBIX

YMerh: peraTs 3aa4u ¢
MIOMOIIIO CHCTEM PAIllOHATIBHBIX
YpaBHEHUI

KoMMyHMKAaTHBHBIE: CIyLIaTh APYTHX, IBITAThCS IPUHUMATh JPYTYIO
TOYKY 3pEHHS, ObITh TOTOBBIM U3MEHUTH CBOIO TOUKY 3PEHHUS.
PeryasiTHBHbIE: IPOBOANUTH KOHTPOIb B (hOpMeE CpaBHEHHS CIIoco0a
JEHCTBYS M eT0 pe3ynbTaT ¢ 3aJJaHHBIM 3TAJOHOM C LIEIBIO
OOHapy)XEHHUS OTKIIOHEHUH OT 3TaJOHA U BHECEHUS HEOOXOJMMBIX

YpaBHEHUI KOPPEKTHBOB.
ITo3HaBaTeJbHBIE: BBLIETATH CYIIECTBEHHYIO HH(POPMAIIUIO U3 TEKCTOB
pa3HbIX BUJOB
Pemenue 3agau npu nomomu IIpumenenue YMerh: pemaTs 3aJauu ¢ KoMMyHHKaTHBHBIE: YIPABIISATH CBOUM MOBEICHUEM (KOHTPOIb,

CHCTEM PalMOHATIBHBIX
YpaBHEHUI

QJITOPUTMOB PEIICHUS
CUCTEM YPAaBHEHHH K
PEIIEHUIO TEKCTOBBIX

TIOMOIIIBIO CHCTEM PAIOHAIBHBIX
YpaBHEHUI

CaMOKOPPEKLHs, OLIEHKA CBOETO NEHCTBHA).
PeryasiTuBHbIE: 0CO3HABATH CAMOT0 Ce0sl KaK IBIKYIIYIOCS CHITY
CBOETO y4eHHUs, POPMHUPOBATH CIIOCOOHOCTH K MOOWIIM3AINN CHII U

3a1a4 9HEPTHH, K BOJIEBOMY YCHIIMIO — BEIOOPY B CHTYaIlM MOTHBAI[HOHHOTO
KOH(UIMKTA U K TIPEOIOTICHHUIO MIPEISITCTBHIA.
Ilo3HaBaTe bHbIE: TPOU3BOJIIFHO H OCO3HAHHO BJIAJETh OOIINM
TIPUEMOM pEIICHHS 3aa4.
Pemenne 3ama4d npu momMomu [Ipumenenne YMeTs: pemats 3a1a4u ¢ KoMMyHHMKaTHBHBIE: YIIPABISTH CBOMM HOBEACHNEM (KOHTPOIb,

CHCTEM PanMOHAIBHBIX
YpaBHEHUI

QJITOPUTMOB PEIICHHS

CUCTEM YPaBHEHHH K

PEILIEHHUIO TEKCTOBBIX
3a1a4

TIOMOIIIBIO CHCTEM PAIFIOHAIBHBIX
YpaBHEHUI

CaMOKOPPEKIIHS, OLEHKA CBOETO JCHCTBHA).

PerynsiTuBHBIE: OCO3HABATH CAMOr0 Ce0s KaK JBIKYIIYIOCS CHITY
CBOETO y4eHUs], HOPMHUPOBATH CIIOCOOHOCTh K MOOMIM3ALIUH CHII U
9HEPTHH, K BOJIEBOMY YCHIIMIO — BEIOOPY B CHTYaI[MM MOTHBAI[HOHHOTO
KOH(QUINKTA U K TIPEOIOTICHHUIO MTPEISITCTBHIA.

Ilo3HaBaTebHbIE: TPOU3BOJILHO M OCO3HAHHO BJIAJETh OOIINM




MPUEMOM PELICHUS 3aau.

I'naBa 1. HepaBeHcTB

a (31 9)

§

1. JIuHeliHble HEPABEHCTBA € OAHMM HeM3BECTHBIM (9 4)

Hepasenctpa nepBoii creneHu ¢
OJIHUM HEHU3BECTHBIM.

Pemenue HepaBeHCTB nepBoOit
CTETIEHU C OJTHUM HEU3BECTHBIM.

10

[Tpumenenne rpamkoB K
pelIeHNIO HEPaBEHCTB NepBOI
CTETIEHHU C OJTHUM HEU3BECTHBIM.

11

JInneliHble HepaBeHCTBA C
OJTHUM HEU3BECTHBIM.

12

CBolicTBa JTMHEHHBIX
HEPABEHCTB C OJTHUM
HEU3BECTHBIM.

13

Penrenne muHENHBIX
HEPaBEHCTB C OJJHUM
HEU3BECTHBIM.

14

CHcTeMBI JTHHENHBIX
HEpaBEHCTB C OJIHUM
HEU3BECTHLIM.

15

Pemienue cucreM THHEHHBIX
HEpPaBEHCTB C OTHUM
HEU3BECTHBIM.

16

HaxoxneHue peweHus cucreM
JINHENHBIX HEPABEHCTB.

HepasenctBo ¢ onHoif
TIepeMEHHOH.
Hepagenctso nepBoit
CTETICHH C OJJHUM
HEU3BECTHBIM.
Pemenue HepaBeHCTBa.
Jluneitnbie
HEPaBEHCTBA C OJTHUM
HEH3BECTHBIM.
CHCTEeMBbI TUHEHHBIX
HEPaBCHCTB C OTHUM
HCEU3BCCTHBIM.
JIunelinpie
HEPaBEHCTBA C OAHOU
MEPEMEHHOMN U UX
CUCTEMBI.

PacnozHaBaThe HepaBeHCTBa
MIEPBOM CTETEHU C OJIHUM
HeW3BeCTHhIM. Pacro3HaBaTh
JUHeMHbIe HepaBeHCTBa. Pemarth
JIMHEMHbIE HEPABEHCTBA, CUCTEMBI
JIMHEMHBIX HEepaBeHCTB. Pemiath
HEPaBEHCTBA, COJIEpIKaIie
HEW3BECTHOE T10]1 3HAKOM
MOJYJIA.

K:YwMmetor pabotats B TpymIie.

YMEIOT BECTH TUCKYCCHIO, THAJIOT.

BhICTyIIHBAIOT 1 OOBEKTHUBHO OLIEHUBAIOT APYTOro.

Haxozasit npuemiieMoe pelieHre npy HATUYUU Pa3HbIX TOYEK 3PEHUS.
Co3aarT co0CcTBeHHYIO HH(pOpManuio (pedepat, mpe3eHTamus 1 1p. ).
DOpMYIHUPYIOT CBOM MBIC/IH M BBIBOJIBI B YCTHOM M MIMCHbMEHHOH (hopMe,
MPEICTABISIOT B JOpME Mpe3eHTaIHIA.

BeicTymarot nepe ayauTopueii.

P: CtaBsT yueOHBIE 33]a4l CAMOCTOSATEIBHO HUIIH TI0]T PYKOBOIACTBOM
YUHUTES.

[I1aHUPYIOT CBOIO ICSTENFHOCTh CaMOCTOSITENBHO HITH MO/
PYKOBOJICTBOM YUHTEIIS.

BHOCAT H3MEHEHHs B MTOCIICIOBATENIBHOCTD M COMIEPIKaHNE YICOHOM
3a/aum.

BhBIOGHPAOT paIlOHAIBHYIO TIOCIIE0BATENLHOCTS B COOTBETCTBHH C €€
neiaaMu, 3agadaMu U YCIIOBUAMMU.

OreHnBatoT paboTy B CPABHEHUH C CYIIECTBYIOUIMMH TPEOOBAHUSMH.
Braneor pa3nuuHbIMH CIOCOOaMU CaMOKOHTPOJIS

IT: Ymeror paboTath ¢ pa3IMYHbIMUA HCTOYHUKAMHU HH(pOPMAIIHH,
CTPYKTYPUPYIOT y4eOHBIi MaTepuall.

BbiIensroT riaBHbIe MM CYLIECTBEHHBIE TPU3HAKH.

AHaNM3UPYIOT CBSI3U, CONOAYMHEHUS U 3aBUCUMOCTHA KOMIIOHEHTOB.
Co31a10T 00BICHUTENBLHBIE TEKCTEI.

OnpenesnsifoT KPUTEPHH sl CPAaBHEHUSI ONIPEe/IeICHU, (haKTOB.
3HaKoMsATCS ¢ HU(POBBIME METOJJAMU XPAHEHHUS] MATEMATHIECKUX
JIAHHBIX JIJIs IOMCKA HEOOX 0IMMOM HH(pOPMAIHH.

JI: Pa3BuBaoT TBOpYECKOE MBIIUIEHHE, BOOOpaKeHHE, TaMSTh U
BHHMaHHE.

Pa3BuBarOT cHOCOOHOCTP YIIPABIATH CBOEH IMO3HABATEIIHHON U
MHTEIUIEKTYaJIbHOHN NESITENbHOCTHIO.

Pa3BHBalOT rOTOBHOCTh K CAMOPA3BUTHUIO M PEATU3ALUH TBOPIECKOIO
MOTEHIIHAaNA.

[ToHMMaIOT CMBICI CBOEH AESTENEHOCTH, YMEIOT OPUEHTHPOBATHCS B
OKPY’KaIOIIEM MHpE.

Be16mparoT 11e11eBbIe ¥ CMBICIIOBBIE YCTAHOBKH B CBOMX JEHCTBHAX U
MOCTYTIKaX.

[IpuHUMAIOT pemeHuns, TOTOBATCS K OCO3HAHHOMY BBIOOPY JabHEHIIIeH
npohecCHOHAIBHOM TPaeKTOPHH B COOTBETCTBHU C COOCTBEHHBIMH HHTE-
pecaMy U BO3MOXKHOCTSIMHU

§ 2. HepaBeHcTBa BTOpPOIi cTeNeHH ¢ OTHUM Heu3BecTHhIM. (11 v)




17 IloHsiTHE HEpaBEHCTBA BTOPOU Hepasencrsa  BTopo#l | Pacno3sHaBaTh HepaBeHCTBA
CTETIEHU C OJTHUM HEM3BECTHBIM. | CTENIEHH C  OJHUM | BTOPOM CTENEHH C OHUM
18 HepaBeHcTBa BTOpOI cTeNeHN ¢ | HEU3BECTHBIM. HEU3BECTHBIM, pelaTh UX C
TIOJIOKUTEIBHBIM HepageHcrsa, WCIIONIb30BaHUEM rpaduKa
JIMCKPUMHHAHTOM. CBOJSAIIHECS K | KBaJpaTW4YHON (PYHKLIUH WU C
19 PerieHne HepaBEHCTB BTOPOI HEpPaBEHCTBAM BTOPOH | IMOMOIIBIO ONpEAENICHHs 3HaKOB
CTEIIEHHU C IOJIOKUATEIbHBIM CTENEHU. Merton | kBagpaTHOrO TpEXUJIeHA Ha
JIMCKPUMHUHAHTOM. uHTepBaNoB. Pemenue | uHTepBanax. M3oOpaxars Ha
20 Permmenue HEpPaBEHCTB, palrOHAJIBHBIX KOOpI[HHaTHOﬁ IIOCKOCTH
UCTIONB3Ys TpaduK HepaBeHCTB. CHCTeMBl | MHOXKECTBA TOUEK, 3a]]aBaeMble
KBaI[paTH‘IHOﬁ (byHKI—H/H/I- palrOHAJIBHBIX HCPABCHCTBAMU C IBYMA IIC-
21 HepaBeHcTBa BTOpOii cTerenn ¢ | HEPABEHCTB. PEMEHHBIMHU M UX CUCTEMaMHU.
JIMCKPUMHWHAHTOB, PABHBIM Hecrporue
HYJTIO. paloHaIbHbIE
22 Perienue HepaBeHCTB BTOPOIt HEPaBEHCTBA.
CTENEHU C JUCKPUMHHAHTOM, Hpoussozmsre
PaBHBIM HYIIIO. TMHEHHOH u
23 HepaBeHcTBa BTOpO# cTEMEHH € KBanpaTquHoﬁ
OTPHULIATENLHBIM yHKIHii.
JAUCKPHUMHUHAHTOM. Hlokasatenberso
24 Pelnienue HEpaBEHCTB BTOPOK MCIIOBBIX HEPABEHCTB.
CTEINCHHU C OTPULATENIbHBIM
JUCKPUMHHAHTOM.
25 HepagseHnctBa, cBomsuecs K
HEPABEHCTBAM BTOPOM CTENCHH.
26 OO0o0uaMii ypoK 1o Teme:
«HepaBeHcTBa BTOpOM cTENEHU
C OIHUM HEHU3BECTHBIMY.
27 KonrpomnbHas pabota 1o teme:
«HepaBeHcTBa BTOPOM CTENEHU
C OIHUM HEHU3BECTHBIMY.
§ 3. Panmonasbubie HepaBeHcTBa. (11 v)
28 MeTo UHTEPBAJIOB. PewaTh pannoHanbHble K:VYwmerot paboTats B rpymie.
29 Pemienne HepaBEeHCTB METOIOM HEPABEHCTBA U UX CHCTEMBI YMEI0T BECTH JUCKYCCHIO, UAJIOT.
HHTEPBAJIOB. METOJIOM MHTEpBaoB. Pemath BeicnymiBaroT 1 00bEKTHBHO OLIEHUBAIOT APYTOro.
panvoHanbHbIe HepaBeHCTBA M X | HaxonmsaT nmpuemiiemMoe pemeHre Ipyu HaTNIUK Pa3HBIX TOUEK 3PEHUS.
CHCTEMBI C TIOMOIIBI0 3aMeHBI He- | Co3maroT cobcTBeHHYI0 HH(OopMaruio (pedepar, mpe3eHTanus 1 ap.).
HU3BECTHOI0. BpIuncsTh DopMyNUPYIOT CBOM MBICITH U BBIBOJIBI B YCTHOM M MHCbMEHHOI hopme,
TIPON3BOIHBIC TMHEHHBIX U MPECTABISIIOT B OpME MTPE3eHTAIHIA.
KBaJIPATUIHBIX (YHKITHIA. BricTynaror nepen aynuTopuei.
Jloka3pIBaTh YHCIIOBBIE HEPa- P: CraBst yueOHBbIC 3a/1a91 cCaMOCTOATENHHO HIIH IO/ PYKOBOJCTBOM
BEHCTBA. YUUTEIS.
[TmaHUPYIOT CBOIO AEATENBHOCTh CAMOCTOSITENHHO WITH O]
30 IIpumenenue merona

HWHTCPBAJIOB IIPH PCIICHUN
HCPABCHCTB.

PYKOBOACTBOM YUHUTCIIA.
Brocsar m3amenenns B OCICAOBATCIIBHOCTD U COACPIKAHUC y‘IC6HOI\/‘I




31

PaIII/IOHaJ'IBHBIe HCPABCHCTBA.

3aJa4u.

32 Pemenne pannoHansHBIX Be1O1paroT parrioHansHyI0 T0CIeJ0BATEIbHOCTh B COOTBETCTBHH C €€
HEpaBEeHCTB. HEJSIMH, 337a4aMH U yCIIOBHSIMH.
33 CucreMbl panmoHaIbHBIX OrneHnBatoT paboTy B CPaBHEHUH C CYIIECTBYIOIINMH TPEOOBaHUSIMH.
HEpaBEeHCTB. Brnaneror pa3nuuHBIME CrIoco0aMH CaMOKOHTPOJIS
34 Pemenue cucrem IT: YMeroT paboTath ¢ pa3aHYHBIMU HCTOYHUKAMHU HH()OpMAITHH,
palyOHAJILHBIX HEPABEHCTB. CTPYKTYPUPYIOT y4eOHBIH MaTepuall.
35 Hec’rporp}e pauroHaIbHbIE BLIJICJ'ISHOT TJIaBHBIC WJIM CYHICCTBCHHBIC ITPU3HAKU.
HEPaBEHCTBA. AHaNM3UPYIOT CBSI3U, CONOAYMHEHNS U 3aBUCUMOCTH KOMIIOHEHTOB.
36 PelrieHne HECTPOrHX Co3/1a10T 00BSICHUTEIIHLHBIE TEKCTHI.
PALMOHAIILHBIX HEPABEHCTB. OnpenensiroT KpUTEPHH ISl CPaBHEHUSI ONIPE/IeIIeHUH, (haKToB.
37 OGO6LAOILIIT YPOK II0 TeMe : 3HaKoMsATCS € U(POBBIMH METOJJAMU XPAHEHHUSI MATEMaTHYECKHX
«PalMOHANIbHBIC HEPABEHCTBAY JIAHHBIX JJIS IOMCKA HEOOX0IMMOM HH(pOpMAIIHK.
38 Konrtpomsnas padora Ne2 mo
TeMe : «PalmoHANbHbIE JI: Pa3BHuBalOT TBOPYECKOE MBINUICHHE, BOOOpaKEHHUE, TAMSTh U
HEPABEHCTBA» BHUMAHHUC.
Pa3BuBalOT CIOCOOHOCTH YIPABJISITH CBOEH MO3HABATENHHOM U
MHTEIUIEKTYaJIbHOM JIESITeNIbHOCTHIO.
Pa3BUBalOT rOTOBHOCTh K CAMOPA3BUTHIO U PEAN3AIMH TBOPUECKOTO
MOTEHIIHANA.
IToHUMAarOT CMBICIT CBOEH ACATEIIbBHOCTHU, YMEIOT OpUCHTHUPOBATLC B
OKpY’KaIoIIeM MUpE.
Br16uparoT 1eneBbie 1 CMBICIOBBIE YCTAHOBKHU B CBOUX ACHCTBUSIX U
MOCTYIIKaX.
IIpuHUMArOT peleHus, TOTOBITCA K OCO3HAHHOMY BBIOOPY JallbHEHIIIeH
npodecCHOHATLHON TPAeKTOPUHU B COOTBETCTBHUH C COOCTBEHHBIMU MHTE-
pecamMy U BO3MOXKHOCTSMU
I'nasa ll. Ctenennb yucaa. (15 4)
§ 4. dynkuus y=x". 3 )
39 CaotictBa u rpaduk QyHKIHH CaoiictBa ¢QyHkuuu y | GopMyaupyoT coiictBa | K: Ymeror paborate B rpymme.
y=x". (x>0). = x" u ee rpaduk. | pyHkuum y = X" ¢ wuocTpalyei | YMET BECTH TUCKYCCHIO, THAJIOT.
40 CaotictBa u rpaduk QyHKIHH Kopenp Nn—ii cremenu. | ux Ha rpaduke. DopmyaupyroT | CaMOCTOSTENHHO OPraHM30BBIBAIOT Y4eOHOE B3aUMOJICHCTBHE B IPYIIIE.
y=x", Kopan  dyetHoii W | ompeneneHue KOpHS CTENEHU N U3 | BeIcoymmBaioT n 00BEKTUBHO OLIEHUBAIOT APYTOrO.
41 CBOZﬁCTBa 1 rpaduK QyHKIHH HEYETHOU CTCI}eHeﬁ. uMCIA, OMPEIENATh 3HAK Q/; _ | HaxonsaT npueMnemoe pemenre Npyu HAIMYUU Pa3HBIX TOUEK 3PEHHUS.
y=x>"*!, Apudmernaeckuit Cozgarot cobcTBeHHYI0 HHPOpManuio (pedepaT, Mpe3eHTaus 1 ap. ).
§ 5. Kopenn crenenu n. (12 1) KOpEHb. Caoiicpa | KOPHI CTCICHH N w3 «ucna, DopMyNUPYIOT CBOM MBICITH U BBIBOJIBI B YCTHOM U MUCbMEHHO# hopme,

42 [oHsITHE KOpHSI CTENEHH A.

43 HaxosxeHue KOpHs CTeeHH 7.

44 KopHu ueTHOii cTeneHn.

45 KopHu He4eTHOM CTeneHu.

46 Kopwu 4yeTHoit 1 HeueTHO
CTETIECHEH.

47 ApudmMernaecknii KOpeHb.

48 CaolicTBa apuMETHIECKOTO
KOpHSL.

49 Beruncienne apupmMeTHIecKux

KOpHE N—# CTEHeHH.
Kopenp n—ii crenenu
n3 HaTypaJbHOTO
yucna. OyHkuus y =

n [
X Cmenenb c

PAYUOHATLHBIM
nokasamenem u ee
ceoticmaa.

HCIIONIb30BAaTh CBOMCTBA KOpHEH
npu pewmeHud 3azad. Haxomsar
3HAYEHUSI KOpHEH, MCHOIb3Ys
TaOHIIBI, KATIBKYIIATOP.

3uarom, umo xopenv cmenenu N
U3 HAMYPAILHO20 YUCA, He
ABNAIOWE20CSE CIENeHbio N
HAMYpanibHO20 YUCA, YUCTIO
uppayuonanbHoe, 00KA3bl8aAIOMm
UPPAYUOHATLHOCb KOPHEU 6

NPENCTABISIOT B (hOpMe Ipe3eHTalUH.

CamocTosTellbHO 00HAPYKHUBAIOT U (OPMYIIUPYIOT yIeOHYIO MPOOIeMy.
OnpenensfoT Henb y4eOHOM NeITeTbHOCTH, BRIOMPAIOT TEMY IIPOSKTA.
BeigBurator BepcMM  peIeHUs TPOOJEMBI, OCO3HAIOT KOHEYHBIH
pe3ynbTaT, HIIYT  CaMOCTOATENBHO CPEICTBA JOCTIDKCHHS IIENH,
paboTas 1o TIaHy.

CBepsIroT CBOU JICHCTBHUS € LETBIO U, IPU HEOOXOJUMOCTH, HCIIPABIISIOT
OLINOKH CaMOCTOSTEIHHO.

B nmanmore ¢ yuuTenem
BBIpa0OTaHHBIC KPUTEPUH OLIEHKH.

COBCPHICHCTBYIOT CaMOCTOATCIIBHO




KOpHEH. HECNIOJICHBIX CTYUASIX. II: YMetoT paboTaTh ¢ pa3MuHBIME HCTOYHUKAMH HH(pOpMann.
50 CBoiicTBa KOpHEN CTENIEHH 7. CTpyKTypHpYIOT Y4eOHBIN MaTepHall.
51 VYnporeHue BeIpaXeHHH, OBnazieBalOT yMEHHEM HaXOAWTHh YEPTHl CXOJCTBA U Pa3IMUUi MEXKIY
WCTIONB3Ys CBOMCTBA KOpHEH UCCIETyeMbIMHA OO BEKTaMH.
CTEMEHH A. @opmynmupyoT TpoOIeMHBIE BOMPOCHL, HWIIYT IIYyTH BBIXOAA W3
52 O000mIaroNHil YPOK 10 TEME: TPOOJIEMHOM CHUTYaIIHH.
«CTerneHnp Ynciay. AHaNM3UPYIOT CBSI3U, CONOAYMHEHNS U 3aBUCUMOCTH KOMIIOHEHTOB.
53 Kontpomnbnas padora Ne 3 o Co31ar0T  OOBSCHUTENBHBIC TEKCTBI, ONPEACIIIOT KPUTEPUU U
Teme: «CTerneHb YHciay. CPaBHEHHs! ONpe/IeNeHHiA, HopMyII, paKToB.
3HaKOMSATCS € U(POBHIMU METOJAMU XPaHEHHST MaTEMaTHYECKUX
JIAHHBIX JJIs TIONCKA HEOOX0AMMOH HH(pOpMAaIIHH.
JI: Pa3BuBalOT  TBOPYECKOE MBIIUICHHE, BOOOpaKEHHE, MaMsTh U
BHHMaHHe.
Pa3BuBarOT CrIOCOOHOCTH  yNpPaBiIATh CBOEH IO3HABAaTENLHOM |
MHTEIUIEKTYaJIbHOH JIESITeNIbHOCTHIO.
Pa3BuBaOT TOTOBHOCTH K CAMOPa3BUTHIO W peasU3aliKi TBOPUECKOTO
MOTEHIIMAaA.
ITonumaroT cMBICT CBOEH ACATECIIbBHOCTHU, YMCIOT OPHUEHTUPOBATLCA B
OKpYKaIoIIeM MHpE.
B])I6I/IpaIOT LEJIEBBIE U CMBICIOBBIC YCTAHOBKH B CBOHX HCﬁCTBI/IﬂX n
MOCTYIIKax.
[ToHnMaroT poib ¥ 3Ha4YEHHE aNreOpanvyecKux 3HAHUM.
[MpuHKUMarOT perieHus, TOTOBATCS K OCO3HAHHOMY BBIOOPY JlalbHEUIIeH
npodecCHOHATLHON TPAeKTOPUHU B COOTBETCTBHH C COOCTBEHHBIMU MHTE-
pecamMy U BO3MO>KHOCTSIMHU.
I'nasa lll. TlocaenoBareabnocTu. (18 4)
§ 6. UncjioBble nocJie10BATEJIbHOCTH U MX CBOicTBA. (3 4).
54 [loHsTHE YNCTOBOI UucnoBas [IpumenstoT uanekcHele | K: YMeror paborats B rpymiie.
TI0CJIEI0BATENIHOCTH. TI0CJIEI0BATENBHOCTb. 0003HaueHUs,, CTPOAT  pedyeBble | YMEIOT BECTH JUCKYCCHIO, AUAJIOT.
55 Cnoco0bI 3aaHHs YUCIIOBOH Csolicméa  uucio6bIX | BbICKa3bIBaHUSA ¢ | CaMOCTOATENBEHO OPTaHW30BEIBAIOT yueOHOE B3aUMOEHCTBHE B IPYIIIIE.
TI0CJIEI0BATENIHOCTH. nocnedosamenbHocmeti | UCTIONB30BAaHUEM TEPMHHOJIOTUH, | BBICTYIIMBAIOT N OOBEKTUBHO OLICHUBAIOT APYTOTO.
56 CBOICTBA YHCIOBBIX Apudmernueckass U | CBI3aHHOH c noHsTHeM | Haxomst mpuemiiemoe perieHne Npy HaIMYUU pa3HbIX TOUEK 3pEHusI.
[OCJIEI0BATENBHOCTENN. reoMeTpuIecKas TIOCTIeIOBATEIHHOCTH. Co3garot cobcTBeHHYI0 HHPOpManuio (pedepaT, Mpe3eHTaus 1 ap. ).
§ 7. Apudmernueckas nporpeccusi. (7 nporpeccun. @opmynsl | Beruucisror uiieHbl | @OPMYIUPYIOT CBOM MBICIIH M BBIBOJIBI B YCTHOM U MMMCBMEHHOM (opMme,
) CYMMBI N  TIEPBBIX | MOCJIEAOBATEIBHOCTEH, 3aJaHHBIX | MPEACTAaBISAIOT B (POPME IIPE3CHTALIUM.
57 ToHsATHE apudMETHIECKOI YJICHOB tdopmynoit  n-ro uireHa wm | P: CamocTosTeNnsHO OOHAPYXHBAIOT W (QOPMYIHUPYIOT YyIeOHYIO
TIOrPECCHHL. apuMeTHIecKon U | peKyppeHTHOH (OpMYIOii. npobiemMy.
58 DopMylIa 1-0r0 WieHa TeOMETPUYECKON H3obpaxarot wireHsl | OnpenensioT e yIeOHOH eI TeT-HOCTH, BEIOUPAIOT TEMY IIPOEKTa.
apu(METHIECKOi IPOrPECCHH. TIPOrPECCUH. MIOCIIEI0BATEIFHOCTY TOYKaMH Ha | BpIIBUTAIOT BepcMM pemieHus MpoOJEMBI, OCO3HAIOT KOHEYHBIN
59 CBoifcTBa apu(METHIECKOM Bbeckoneuno KOOPJMHATHOH TTOCKOCTH. pe3ynbTaT, UIyT CAMOCTOSITENBHO CPEACTBA JAOCTIDKEHNUS IIeTH, padoTast
Tporpeccu. yObIBaromas PacnozHator apudmMeTHdecKkyro u | o IUIaHy. 5
60 CyMMa NIepBBIX 71 WICHOB reoMeTpHYIecKast TEOMETPHUECKYIO nporpeccul | CBepSAIOT CBOM JEHUCTBHS C LENBIO U, TIPH HEOOXOANMOCTH, HCHPABIISIOT
APH(METHIECKOi POTPECCHH. nporpeccHs. Ipunyun | IpyM pa3HBIX croco0ax 3aJaHusl. OIINOKH CaMOCTOSTEIHHO.
61 DOpMYITa CyMMBI 71 HIEHOB NOAHOU UHOVKYUU. BeBonsT Ha OCHOBE B mamore c  yduTeneM = COBEPUICHCTBYIOT  CaMOCTOSTEIHHO
ApHMETHIECKOi POrPecCHH. JIOKa3aTeIbHBIX paccyxaeHuil | BeIpaOOTaHHBIE KPUTEPHH OLICHKH.
62 Haxos/IeHHe CyMMBbI TIEPBBIX /1 ¢dopmynsl  oOrmiero wiena | II: YMmeror paboTath ¢ pa3sinUYHBIMU HCTOYHHKAMHU HH(POPMAIHK.




YJICHOB apu(hMETHUECKOM
HPOrPECCUU.

63

Konrponsnas padora Ned o
Teme: «Apupmernaeckas
MIPOIPECCHUS.

§ 8. I'eomeTpuyeckas nporpeccusi. (7 1)

aprupMeTHIeCcKOr U
TeOMETPUUECKON MIPOrpeCCHUi,
CYMMBI TIEpBBIX N YICHOB 3THX
MIPOTPECCHi; pEIIAlOT 3aJaddl C
HCTIONIb30BaHUEM 3THX (OPMYIL.
PematoT 3a7a4u Ha CIIOKHBIE

CTpyKTypHpYIOT Y4eOHBIH MaTepHall.

OBnazeBalOT yMEHHEM HaXOAUTh YEPTHI CXOJCTBA U Pa3IMUU MEXITY
WCCIETyeMbIMHA OO BEKTaMH.
®opmynupyroT  1pobiieMHbIE
NpoOJIEeMHON CHUTYaIlHH.
AHanM3UpyIOT CBSI3H, COMOTYMHEHNS U 3aBUCUMOCTH KOMIIOHEHTOB.

BOIIPOCHI, uimyT nyTHn peUICHUA

64 IToHATHE TeOMETPHYECKOH MPOLICHTHI, B TOM YHUCIIE 3a]a4M Co3al0T  OOBSCHUTENbHBIE TEKCTHI; ONPENENsIOT KPUTEpUH IS

MIPOTPECCHUH. U3 peaJbHOM MPAKTUKH (C CpaBHEHWUS oTpeneneHui, popmyi, GakTos.

65 dopMya n —oro uieHa UCTIOJIb30BAaHUEM KaJIbKYIIATOpa). | 3HAKOMATCS C HU(PPOBBIMU METONAMH XpaHEHHs] MaTeMaTHYECKUX

FeOMeTpPI‘IeCKOﬁ IIPOrPECCUU. JaHHBIX JJIA ITOUCKa HeO6XOZ[HMOI>i I/IH(l)OpMaHI/II/I.

66 CBOJiCTBa TEOMETPHUYECKOH JI: CDOpIXII/Ip}’IOT yCToﬁt{I/IBylo MOTHBALMIO K CaMOCTOSITEIIbHOM,

HPOrPECCU. TPYNIIOBOH U KOJUIEKTUBHOM HCCIEOBATENbCKON JIeATENbHOCTH.

67 CyMMa 7 [IEpBbIX 1ICHOB PazBuBaror TBOPYECKOE MBINUICHHE, BOOOpakeHHe, IamsITh |

IeOMETPUYECKOI TIPOrpecCHH. BHUMAaHHE. 5 .

68 DOpMyIa CyMMBI 71 TIEPBBIX Pa3BuBaror cnoc“06Hocn, YIpaBJsITh  CBOEH ITO3HABATENbHOW U

YJIEHOB TeOMETPHIECKOIT MHTEIUIEKTYaJIbHOH JIESITENIbHOCTHIO.

MPOrpecCHIL. Pa3BUBalOT TOTOBHOCTh K CaMOPAa3BUTHIO M PEATM3AIUU TBOPYECKOTO

69 Haxosx1eHue CyMMBI [IEPBBIX 71 HOTCHIIHANIA. .

WIEHOB FCOMCTpI/I‘-IeCKOI‘/II IlonumaroT cMmBICT CBOEH ACATCIIbBHOCTHU, YMCIOT OPHUEHTUPOBATLCS B

MpOrpeccH. OKpY’KarolieM MUpe. }

70 KOHTpOJ'IbHaH pa60Ta Ne5 1o BI)I6I/IpaIOT HEJIEBBIE U CMBICJIOBBIC YCTAHOBKH B CBOHX ACUCTBUAX H

Teme: «['eomerpuueckas TMOCTYTKaXx. .

HpOrpeccHs» [ToHnMaloT ponb 3HaYEeHHE anreOpandeckKux 3HaHMI. o
[IpyHMMAIOT pemeHus, FOTOBATCS K OCO3HAaHHOMY BBIOOPY JasIbHEHIIEeH
npodecCHOHATLHON TPAeKTOPUHU B COOTBETCTBHH C COOCTBEHHBIMU MHTE-
pecaMy U BO3MOXKHOCTAMU

I'maBa V. DnemMeHTbl NPUOINKEHHBIX BHIYUCIEHHI, CTATUCTUKH, KOMOMHATOPUKH U TeOPUHU BeposiTHOcTel. (19 1)
§11. IMpubanxenust uncea. (4 4)
71 AOCOJIOTHASI TOTPENTHOCTh AbcomoTHas u | Ucnonesyror  pasneie  ¢opmbl | K: YMeroT paboTats B rpyre.

TPUOIIIKESHUS. OTHOCHUTEIIbHAS 3aIICH NPHOIIDKEHHBIX | YMEIOT BECTH AUCKYCCHIO, THAJIOT.

72 OtHocuTeNnbHas MOrPEeNIHOCT HOTPEIIHOCTH 3HAQUCHW; JenaroT BHBOABI O | CaMOCTOSTENBHO OPraHU30BBIBAIOT YUeOHOE B3aMMOACHCTBUE B TPYIIIIE.

TPUOIIIKESHUS. TIPUOTMKEHUS. TOYHOCTH TPHOMIDKEHHA M0 UX | BBICHymmMBaroT U 00BbEKTHBHO OLIEHUBAIOT JPYIroro.

73 IpubmmwKkeHue CyMMBI 1 Tpubnuscenus cymmel | 3amucd. BemonHoT Beraucnenus | Haxomar npuemiemoe penieHne npyu HAITMYUK pa3HbIX TOUEK 3PeHUS.

PasHOCTH. u pasHocmu, | ¢ pearbHBIMHA JAaHHBIMU. Co3garot cobcTBeHHYI0 HHPOpManuio (pedepat, Mpe3eHTaus 1 ap. ).

74 [IpubnuKeHne MPOU3BENEHUS U | NPOU36EOeHUs. u | OKpyIsAI0T HaTypaibHble uucna | GOpMyIHPYIOT CBOM MBICIH M BHIBOJBI B YCTHOH U ITHCBMEHHOH (opme,

YaCTHOTO. yacmuo2o 08yx uucen, | ¥ AECATHYHBIC TPOOH. NPENCTABISIOT B (hOpMe Ipe3eHTalUH.

§12.JIputamkenus unce. (2 4) cymMMmbl HecKkonvKux | BBITONHAIOT MPUKUIKY M OLEHKY
claecaemvix. PE3yIbTATOB BEIYUCICHHH.
75 Crioco0bl npe/icTaBIeHus Hpubnusicennvie TIpusodsm codepoicamenvivie P: CamocrosTenbHO OOHApYyXKHBAIOT U (QOPMYIHPYIOT —y4eOHYIO

YHCITOBBIX TAHHBIX. BbIYUCTICHUA ¢ | npumepsl ucnonvsosanus cpeoHux npobiemy.

76 XapakTepUCTUKA YUCIIOBBIX KAbKyIAMOPOM. 3HaueHuil O ONUCAHUS OGHHBIX. | OnpenensroT Lenb yIeOHOH AeSTeNBHOCTH, BHIOMPAIOT TeMy POCKTA.

JTAHHBIX.

§13. KomounaTopuka. (5 4)

77 3amauu Ha iepedop Beex
BO3MOXKHBIX BapHAHTOB.
78 Komb6uHaTopHbIe mpaBuia.

BeigBuraror BepcumM  pemIeHHS TPOONEMBI, OCO3HAIOT KOHEYHBIH
pe3ynbTaT, UIyT CAMOCTOSITENHEHO CPEACTBA JAOCTIDKEHNUS IIeTH, padoTas
TIO TIJIaHy.

CBepsIOT CBOM JIEHUCTBHUS C LIENBIO U, IPH HEOOXOMUMOCTH, HCIPABIISIOT
OLINOKH CaMOCTOSTEIHHO.




79 [lepecTaHoOBKH.
80 PasMerenus.
81 CoueTanus.

§14. Beienue B TeopuI0 BepOSITHOCTEI.

B gmanmore ¢ yuuTenem
BBIpa0OTaHHBIE KPUTEPUH OLIEHKH.
II: YMetoT paboTtaTh ¢ pa3IMaHBIME HCTOYHUKAMH HH(pOpManum.
CTpyKTypHpYIOT Y4eOHBIH MaTepHrall.

OBnazieBalOT yMEHHEM HaxXOAWTH YEPTHl CXOJCTBA U Pa3IMUUi MEXTY

COBCPUICHCTBYIOT CaMOCTOATCIIBHO

(7 49). HCCIICYEMBIMH 00BEKTAMHU.
82 Cryyaiinble COOBITHSL. @GopmynmupyroT  mpoONeMHBIE  BONPOCHI, HIIYT IIYTH  PEUICHHS
Omnpenenenue ciy4aiiHOro NpoOJIEeMHON CHUTYaIlHH.
coOBITHSI. AHaNM3UPYIOT CBSI3U, CONOAYMHEHNS U 3aBUCUMOCTH KOMIIOHEHTOB.
83 BeposiTHOCTB CitydaifHBIX Co3al0T  OOBSCHUTENbHBIE TEKCTHI; ONPENENSIOT KPUTEpUH IS
COOBITHIA. CpaBHEHHUS OTpezieieH i, hopMyi, (haKToB.
84 OmnpenesneHue BEpOSITHOCTH 3HaKkoMATCS ¢ IU(POBBIMH METOAAMH XpaHEHHs MaTeMaTHYeCKHX
CIIy4aiiHOT'O COOBITHSI. JIAHHBIX JJIS IOMCKA HEOOX0IMMOM HH(pOpMAIIHK.
85 CymMa, ipou3BeieHne U JI: ®opMUPYIOT YCTONUHBYIO MOTHBAIIUIO K CAMOCOBEPIIEHCTBOBAHHUIO.
pa3HOCTh CIY4aHOr0 COOBITHSL. @®opMHUPYIOT HaBBIK OCO3HAHHOTrO BbIOOpa HambOonee IPPEKTHBHOrO
86 HecoBMecTHBIE COOBITH. crocoba peleHus.
Hes3asucuMblie COOLITHSL. Pa3BuBaror TBOPYCCKOC MBIIIJICHUEC, B006pa)KCHI/IC, namMsaTb H“
87 Yacrora ciay4ailHbIX COOBITHH. BHUMaHHC.
88 Konrponsnast padora Ne 7 mo Pa3BuBaroT CrmOCOOHOCTh  YNpPaBISTH CBOEH IIO3HABATENBHOH |
TeMe: «DIIeMEHTE MHTEIUIEKTYaJIbHOMN JIESITENIbHOCTHIO.
PUO/IIKEHHBIX BBIYHUCIICHNIT, Pa3BUBalOT TOTOBHOCTh K CAMOPa3BUTHIO M peajH3alllii TBOPYECKOTO
CTaTHCTHKH, KOMOMHATOPUKH U HIOTEHIHAIA. 5
TCOPHH BEPOSITHOCTEID. [ToHHMAIOT CMBICT CBOCH AEATENBHOCTH, YMEIOT OPHUEHTHPOBATHCA B
OKpY’KarolieM MUpe.
BriOuparoT 1eneBble W CMBICIOBBIE YCTAaHOBKH B CBOMX HEHCTBHAX H
HOCTYIKAX.
[ToHrMaroT pojb ¥ 3HaYEHHE areOpPanvYecKUX 3HAHUM.
[IpuHUMAIOT pelIeHus, TOTOBITCS K OCO3HAHHOMY BBIOOPY JaNbHenIIei
npodeCcCHOHATLHON TPAeKTOPUHU B COOTBETCTBHH C COOCTBEHHBIMU HHTE-
pecaMy U BO3MOXHOCTSIMH.
IloBTOpeHue Kypca 7-9 kiaaccos . (13 v)
89 - AunreOpanyeckre BHIPaKEHHUSI. Bripaxenus. YMeroT 00BACHATH TOHATHS, K: Ymetot pabortats B rpymre.
102 (hOpMYITHPYIOT TEOPEMBI U YMET BECTH JUCKYCCHIO, JIUATIOT.

CBOICTBa, pEIIAIOT 3a/1a4H,
BCTPEYAIOIINECS B Kypce anreOpsl
7-9 KnaccoB.

CamoCTOATENFHO OPTaHU30BBIBAIOT YUeOHOE B3aMMOCHCTBHE B TPYIIIIE.
BeicnymnBaroT 1 00bEKTHBHO OLIEHUBAIOT JPYIOro.

Haxozmst npuemiemoe penieHue npy HaIuduy pa3HbIX TOUEK 3PEHHUS.
Co3garot cobcTBeHHYI0 HHPOpManuio (pedepat, Mpe3eHTaus 1 ap. ).
DOpMYIUPYIOT CBOM MBICITH M BEIBOJIBI B YCTHOW U IIMCBMEHHOH (hopMme,
MPEICTABISIIOT B JOpME MTPE3ECHTAIHH.

P: CamocrosiTenbHO OOHAPYKUBAIOT © (GOPMYITHPYIOT yIeOHYIO
npobiemMy.

OnpenensfoT ek yueOHOM AeITeNbHOCTH, BRIOUPAIOT TEMY IPOSKTa.
BeigBuraror BepcuM  pemIeHHs TPOOIEMBI, OCO3HAIOT KOHEYHBIH
pe3ynbTat, UILyT CAMOCTOSTEIEHO CPEACTBA TOCTIKEHUS 1IeH, padoTas
TIO TIJIaHy.

CBepsIOT CBOM JICUCTBHS C LIENBIO U, IPH HEOOXOIUMOCTH, HCTIPABISIOT




OIINOKH CaMOCTOSITEIHHO.

B gmamore c  yduTereM = COBEPUICHCTBYIOT — CaMOCTOSTEIIHHO
BBIpa0OTaHHBIE KPUTEPUH OLIEHKH.

II: YMetoT paboTtaTh ¢ pa3IMuHBIME HCTOYHUKAMH HH(pOpMann.
CTpyKTypHpYIOT Ya4eOHBIN MaTepHall.

OBnazieBalOT yMEHHEM HAaxXOAWTh YEPTHl CXOICTBA U PA3NUUUA MEXTY
HCCIICTYEMBIMH 00BEKTAMHU.

@opmynmupyroT  mpoOeMHBIE  BOMPOCHI, HIIYT IIYyTH  PEUICHHS
NpoOJIEeMHON CHUTYaIlHH.

AHaNM3UPYIOT CBSI3U, CONOAYMHEHNS U 3aBUCUMOCTH KOMIIOHEHTOB.
Co31atl0T  OOBSCHUTENbHBIE TEKCTHI; ONPENENSIOT KPUTEpUH IS
CpaBHEHWUS ompeneneHui, popmyi, GakTos.

3HaKoMsATCS € U(POBBIMU METOJJAMU XPAHEHUS] MATEMATHIECKUX
JIAHHBIX JJIs IOMCKA HEOOX 0IMMOM HH(pOpMAaIIHK.

JI: ®opMUPYIOT YCTONUHBYIO MOTHBAIIUIO K CAMOCOBEPIIEHCTBOBAHHUIO.
@®opMHUPYIOT HaBBIK OCO3HAHHOTO BBIOOpa Hambonee 3PPEKTHBHOTO
crocoba perieHusl.

Pa3BuBarot TBOPYECKOC MBIIIJICHHUE, BOO6pa)KCHI/IC, ImaMsATh U BHUMAaHHUEC.
Pa3BuBalOT CIIOCOOHOCTH  YNPaBIATH CBOEW IO3HABATENBHOM |
MHTEIUIEKTYaJIbHOMN JIESITENIbHOCTHIO.

Pa3BuBalOT TOTOBHOCTh K CaMOPa3BUTHIO M PEaM3AI[MH TBOPYECKOTO
MOTEHIIMAaA.

[ToHnMaroT CMBICH CBOEH JESTENBHOCTH, YMEIOT OPUEHTHPOBATHCS B
OKPY’KaIoIIeM MHpE.

BpI6uparoT 1eneBble U CMBICIIOBBIE YCTAHOBKH B CBOMX JCHUCTBUSX U
MOCTYIIKaX.

[ToHrMaroT pojb ¥ 3HaYEHHE areOpPanvYecKUX 3HAHUM.

[IpuHUMAIOT perieHus, TOTOBATCS K OCO3HAHHOMY BBIOOPY JalibHEUIIIEH
npodeCcCHOHATLHON TPAeKTOPUHU B COOTBETCTBHH C COOCTBEHHBIMU HHTE-
pecamMy U BO3MO>KHOCTSIMHU.
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