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ApanTMpoBaHHaA Nnporpamma paspabotaHa Ha ocHoBe pabouen Nnporpammbl_y4nTens
KonncuyeHko T.B., KopHeT H.A. yTBep»aAeHHON pelueHnem negarormdyeckoro coeerta Nol

ot 31 asrycta 2020 roaa

B cootBetctBMM ¢ PIOC 0CHOBHOro obuwero ob6pasosaHuA

Mporpamma cocTaB/ieHa Ha OCHOBe aBTOPCKOM nporpammbl K YMK: Anrebpa: 8 Knacc,
Ha ocHoBe nporpammbl  A.l. Mep3nak «Mporpamma Kypca «Anrebpa». 8 Knacc/ aBT.-
coct. A.l. Mep3nsak, B.b. MonoHcknin, M.C. Aknp.- M.: « BeHTaHa-Ipad», 2018. -drOC.

YyebHuK A.l.Mep3nsk, B.b.MonoHckuir, M.C.Acbip «Anrebpa»: yuebHMK gna 8 Knacca
obuweobpasoBaTenbHbIX yuperkaeHuin.- M.: «BeHTaHa-Ipad,2018



HosicHuTebHAA 3anIMCKA.

AnantupoBaHHass pabodas mporpamma 1o anrebpe B 7-9 KiaccaX COCTaBjlIeHa Ha OCHOBE
CJICAYIOIIUX HOPMATHBHBIX JOKYMEHTOB:

1. ®enepanbublii 3akoH «O06 oOpa3zoBanuu B Poccuiickoit @enepanuu ot 29.12.2012 N 273-d3 (B pen.
ot 02.03.2016 1.).

2. Ilpuka3z MunuctepctBa obpazoBanus U Hayku PO ot 17.12.2010 r. Ne 1897 (pen. Ot 29.12.2014 r.)
«O06 yTBepkAeHUU (enepaTbHOr0 TOCYJapCTBEHHOTO O0pPa30BaTEeNbHOIO CTaHAAapTa OCHOBHOI'O
o01rero oopa3oBaHUs».

3. Ilpukaz MwunoOpaayku Poccum ot 31 gexabps 2015 roma Ne 1577 «O BHeceHUM H3MEHEHUI B
(dbenepanbHBII TOCYIAPCTBEHHBIM 00pa30BaTENbHBIA CTaHAAPT OCHOBHOTO OOIIEro 0O0pa3oBaHWS,
YTBEP)KICHHBIN NpukazoM MunucTtepcTBa oOpa3oBaHusi W Hayku Poccuiickoit @enepauuu ot 17
nekabpst 2010 r. Ne1897»

4. ABropckas mporpamma no marematruke Ha ocHoBe PI'OC (paboune mporpammsel: 5 — 11 kmaccer /A.
I'. Mepansk, B. b. ITonouckwuii, M. C. Sxup, E. B. byriko — M.: Benrana-rpad, 2017. — 164 c.)

S. AnantupoBaHHas OCHOBHasi oOpa3oBaTelibHas IpPOrpaMma KOV «VYpaiickas 1mkona s
obyuvaroruxcsi ¢ OB3».

6. Kanenmapuseiii yaeOnsiii rpagux KOY «Vpaiickas mkona nns oOygaronmuxces ¢ OB3» na 2020-2021
y4eOHBIH TOJI.

Jannas mporpamma 1o anrebpe cocrapiieHa Juisi oOyuatontuxcest ¢ 3[1P Ha ocHOBe TpeOOBaHMI K
pe3yabTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTelbHOW MpPOTrpaMMbl OCHOBHOTO 001ero oOpa3oBaHUS U
TpeboBanuii DeneparbHOTO TOCYAAPCTBEHHOTO 0OPa30BATENBHOTO CTaHAApTa OCHOBHOTO OOIIEro
oOpa3oBanusi. B Hell yuyuTBHIBaIOTCSI OCHOBHBIE UAEH U TMoNokeHus [IporpamMmbl pa3BUTHS H
(dbopMHpOBaHUST YHUBEPCATIbHBIX y4EOHBIX JEHCTBHIA IJI1 OCHOBHOTO OOIEro 00pa3oBaHMS; BO3PACTHBIC
U TICUXOJIOTUYECKHE OCOOEHHOCTH Y4YalllUXCS C OTrPaHHMYEHHBIMH BO3MOKHOCTSAMH 3/10pOoBbsi. OHa
OpUEHTHpPOBaHA Ha €AVHYI0 KOHLENIUIO NMPEnoJaBaHus MaTeMaTHKU B ILIKoie, pazpabotaHHOW A. I
Mepznskom, B. b. Ilononckum, M. C. SlkupoMm - aBropamMu y4eOHUKOB, BKIIOUYEHHBIX B CHUCTEMY
«AJITOPUTM ycHiexa.
esin u3yyenns ajaredopbi:

e OBJAJICHUE CHUCTEMOW MaTeMaTHYECKUX 3HAHWA W yMEHUWH, HEOOXOIUMBIX I TPUMECHEHHUS B
MPAKTUYECKON ACSITENbHOCTH, U3YUEHUSI CMEKHBIX TUCIUILINH, POJ0KEHUs 00pa3oBaHUs;

e WHTEIUICKTyaJIbHOE pa3BUTHE, (HOPMUPOBAHHE KAa4YEeCTB JMYHOCTH, HEOOXOAWMBIX YEJOBEKY IS
MOJIHOIICHHON KH3HU B COBPEMEHHOM OOIIECTBE: SICHOCTh M TOYHOCTh MBICITH, KPUTHYHOCTH
MBIIUICHUS,, HWHTYHIHWS, JIOTHYECKOE MBIIUICHHE, DJJIEMEHTHl aJITOPUTMHYECKOH  KYIBTYpPHI,
IIPOCTPAHCTBEHHBIX MPEJICTABICHUH, CHOCOOHOCTH K MPEOA0ICHUIO TPYIHOCTEH;

e (opMUpOBaHME MPEJICTABICHUNA 00 HIESX U METOJAaX MATEMAaTUKU KaK YHUBEPCAIBHOTO SI3bIKa HAYKU
Y TEXHHUKH, CPEJICTBA MOJICIIMPOBAHUS SIBICHUN U NPOLIECCOB;

e BOCIUTAHWE KYJIbTYPHl JIMYHOCTH, OTHOIICHUS K MaTeMaTHKE KaK K YacTH OOIIeYeIOBEYECKOM
KYJIBTYpbl, IOHUMaHUE 3HAUMMOCTH MAaTEMAaTHUKHU JJIs1 HAyYHO-TEXHUYECKOI0 IIporpecca.

3agauu u3yvyeHus aaredpol:

e DopMHUPOBATH AJIEMEHTH CAMOCTOSTEIFHON MHTEIIEKTYaIbHON NEATENTbHOCTH Ha OCHOBE OBJIAJCHUS
MaTeMaTHYEeCKHUMH METOJIaMU TO3HAHHs OKpYXKalollero mupa (YMEHHUs yCTaHaBJIHBAaTh, OMHCHIBATH,
MOJICITUPOBATH M OOBSICHATH KOJMYECTBEHHBIE U IPOCTPAHCTBEHHBIE OTHOIICHUS ),

e Pa3BuBaThb OCHOBBI JIOTUYECKOIO, 3HAKOBO-CHMBOJIMYECKOTO M aJITOPUTMHUYECKOTO MBIIUICHHS;
MPOCTPAHCTBEHHOTO BOOOPa)KEHUS; MAaTeMAaTHMYECKOM pey; YMEHHUS BECTH MOUCK HHpopmanuu u
paboTath ¢ Hel;

e Pa3BuBaTh NO3HABATENbHbBIE CIOCOOHOCTH;

e BocnuthIBaTh CTPEMIICHHE K PACIIMPEHUIO MATEMAaTUYECKUX 3HAHUM;

e (CrnocoOCTBOBaTh MHTEIIEKTYaJIbHOMY pPa3BUTHIO, (POPMHUPOBATH KauecTBa JIMYHOCTH, HEOOXOJUMBIE
YeJIOBEeKY JJIsi MOJHOLEHHOH >KM3HM B COBPEMEHHOM OOIIECTBE, CBOWCTBEHHbIE MAaTEeMAaTHYECKOMN
JESTENBHOCTH: SICHOCTH U TOYHOCTH MBICITU, HHTYUIMH, JIOTUYECKOTO MBIIUICHHUS, TPOCTPAHCTBEHHBIX
MIPECTABICHHH, CIOCOOHOCTH K MTPEOI0JICHUIO TPYAHOCTEH;

e BocnuthiBaTh KyJIbTYpy JIMYHOCTH, OTHOILIEHHE K MaTEeMaTHKE KaK K YacTH OOIIeueIOBEeYeCKOM
KYJIbTYpbI, UTPAOIIel 0COO0YIO POJIb B OOIIIECTBEHHOM Pa3BUTHH.



IIcuxonoro-negarornyeckasi Xxapakrepuctuka odydaromuxcs ¢ 3I1P.

Obyuatomuecss ¢ 3IIP - 3T0 netu, uMeroliee HEIOCTATKH B ICHXOJOTHYECKOM DPa3BUTHUH,
noarBepxkaeHnpie [IMIIK u mpensTcTByromue moaydeHruto oOpa3oBaHMs O€3 CO3MaHMs CIHEIUaTbHBIX
YCJIOBHH.

Bce o6yuaromumecs ¢ 3[1P ucnbIThIBaIOT B TOM WJIM MHOM CTENEHU BBIPA’KEHHBIE 3aTPYIHEHUS B
YCBOCHMH Y4YEeOHBIX MpOrpamm, oOyCIOBIEHHbIE HEAOCTATOUYHBIMU MO3HABATEIBHBIMU CIIOCOOHOCTSIMH,
CHeU(PUUECKUMH PACCTPONCTBAMHU IICUXOJOTMYECKOI0 Ppa3BUTHs, HApPyLICHUSMU B OpraHMU3aIUU
JESATEIBHOCTH U NIOBEICHUS.

[Iporpamma HampaBiieHa Ha MPEOAOJEHUE TPYIHOCTEH B OCBOCHUHU COJEPKAHUS MPOTPaMMBI I10
npeamery. CoaepaHue M OpraHuzalus y4eOHOro Impolecca aJanTHPOBaHA C YYETOM CIIEAYIOIIMX
0CO0eHHOCTEel 00y4Yaromuxcs:

e HEJIOCTAaTOYHAasl II03HaBaTeJbHAasl AKTUBHOCTb B COYETAHUM C OBICTPOM YTOMJISIEMOCTBIO U
HCTOILAEMOCTHIO;

® HE3peIOoCTb SMOLMH, BOJIUA, TOBEIECHUS;

® OrpaHUYEHHBIN 3amac OOIIMX CBEIEHUH U MPEACTaBICHUN;

e OeIHBIN CIIOBapHBIN 3amac, Hec(hOPMUPOBAHHOCTH HABBIKOB MHTEIUIEKTYaJIbHOM J1€ATEIbHOCTH;

® TPYOHOCTH CIIOBECHO-JOTMYECKHUX ONEpalui;

® HEJOCTaTOYHOCTh  CIYXOBOI'O,  3PUTEIBHOIO  BOCHPHATHS,  IMPOCTPAHCTBEHHOTO  CHHTE3a,
JOJITOBPEMEHHON U KPAaTKOBPEMEHHOM MaMSITH;

® OTCYTCTBHE YMEHHMs HCIOJIb30BaTh BCIIOMOTATENIbHBIE CPEJCTBA Ul 3allOMHHAHUS; HEYCTONYMBOE
BHUMaHUE, MaJlblii 00bEM MaMSITH;

® 3aTpyJHEHHUs IPU BOCIPOU3BEIECHNUN YUeOHOIro MaTepuraa;

e Hec(hOpPMHUPOBAHHBIC MBICIIUTEIILHBIC ONIEpAlluy (aHAIIN3, CHHTE3, CPAaBHEHHUE),

e J0Jrasi IEPEKII0YaeMOCTb C OAHOIO BUJA IEATEIbHOCTH Ha IPYToi;

® [UIOXO Pa3BUTHIE HABBIKM YCTHOM M MMCbMEHHOMN peyu.

Y obyuaromuxcsi ¢ 3IIP coxpaHsieTcs HeIOCTAaTOYHAs II€JICHANPABICHHOCTh JIESITEIBHOCTH,
TPYAHOCTH COCPEIOTOUYCHHS M yIEpXKaHHUsS aJITOPUTMA BBIOJIHAEMBIX Y4EOHBIX JEHCTBHM, HEyMeHHUE
OpraHu3oBaTh cBoe pabOouee BpeMms. OTMmeuaroTcs TPYAHOCTH IPHU CAMOCTOATEIbHOW OpraHU3alvu
y4eOHOI paboThl, cTpeMiIeHHe U30eKaTh YMCTBEHHOM Harpy3ku M BOJIEBOTO ycuius. il MOAPOCTKOB C
3IIP xapakTepHO OTCYTCTBHE CTOMKOTO IIO03HABATEJIBHOTO HHTEpECa, MOTHBALMM JIOCTHKEHUS
pe3ynbTara, CTpeMJICHHs K OUCKY HH(POPMAIUK U YCBOSHHUIO HOBBIX 3HAHUH.

VYyeOnas MoTuBanus y mkonbHUKOB ¢ 3IIP octaeTcst He3penoil, COOCTBEHHO y4eOHbIE MOTHBBI
dopmMHpyIOTCS C TPYIOM U HEYCTOMUYMBBIE, UX HHTEpecyeT OOJbllle BHEIIHSS OILIEHKa, a HE caM
pe3yabTaT, OHU HE MPOSIBISIIOT CTPEMJICHHS K YIYYIIEHUIO CBOUX YYEOHBIX JOCTHXKEHUH, HE MBbITAIOTCS
OCMBICTIUTD Pa0OTY B IIEJIOM, OHAThH IPUYMUHBI OLITHOOK.

PaboTocnoco6HOCTh MTKOIBLHUKOB ¢ 3[1P HEpaBHOMEpPHA M 3aBUCUT OT XapaKTepa BBIMOTHIEMBIX
3amaHuii. OHU HE MOTYT JIOJIO COCPEIOTAYMBATHCS NP MHTEHCUBHON MHTEJUIEKTYalbHOM Harpyske, y
HUX OBICTPO HACTyMaeT yTOMJIEHHE, MPECHIleHUe AeATeIbHOCThI0. [Ipyn HanpsyKeHHOW MBICIUTEIbHOM
JESITETLHOCTH, YYallluecss HEe COXPAHSIOT MPOAYKTHBHYIO pabOTOCHOCOOHOCTh B TEUEHHE BCErO YpOKa.
[Ipu BBITOTHEHUU 3HAKOMBIX YYE€OHBIX 3aJaHUM, HE TPEOYIOIIUX BOJIEBOTO Yycwius, mojapoctku ¢ 3I1P
MOTYT OCTaBaThCsl pabOTOCIIOCOOHBIMU JI0 KOHIIA ypoka. OcOOEHHOCTH OCBOCHMS y4eOHOro MaTepualia
CBSI3aHbI C HEPABHOMEPHOW 00y4aeMOCTBIO, 3aMEIJICHHOCTHIO BOCIIPHUATHSA U TepepabOTKON y4ueOHOU
MH(POPMAIINHY, HEITPOYHOCTD CJIEIOB MPH 3alIOMUHAHUH MaTepHaa.

s obyqaromuxcsi ¢ 3[1P xapakTepHbl TPYIHOCTH YCBOEHHUS W ONEPUPOBAHMS MOHATUSAMHU, C
TpyAoM 3anioMuHaroT onpenenenus. [loapoctku ¢ 3I11P nponykTuBHEe ycBauBarOT MaTEpUal C ONOPOil Ha
aIrOPUTM, BU3YaJIbHOW MOAAEPKKON, HATMYUEM CMBICIOBBIX CXEM.

[xonpHukam ¢ 3IIP cia0%HO caenath OnoCcpenoBaHHbIM BBIBOJI, OCYILIECTBUTh IPUMEHEHHE YCBOESHHBIX
3HaHUU B HOBOW cuTyanuu. HaGmromaercs 3arpyqHeHHE MOHUMAaHHS HAayYHBIX TEKCTOB, UM CJIOXKHO
BBIJICJIUTH TJIIABHYIO MBICIIb, pa30UTh TEKCT HA CMBICIIOBBIC YACTH, U3JI0KUTH OCHOBHOE COJIEp)KaHUE.

[lporiecc 0oO0y4yeHHMs] TaKMX IIKOJIBHUKOB UMEET KOPPEKIMOHHO-PA3BUBAIOIIUN  XapakTep,
HAIpPaBJICHHBI Ha KOPPEKIHMI0 MMEIOIIMXCS y O0OydaroIIMXcsi HEJOCTaTKOB B pa3BUTHH, NMPOOEIOB B
3HAHUAX U OMHUPACTCS HAa CYObEKTHBHBIN OIBIT HIKOJFHUKOB M CBSI3b C pealibHOM ku3HbI0. ComepxaHue
o0y4eHHsI B TIpeAyiaraeMoil IMporpaMMe IMEepecMOTPEHO Tak, 4To (opMUpOBaHHE 3HAHUNA W yMEHHH
OCYUIECTBJISETCSA HAa JOCTYITHOM JJIS IIKOJIbHUKOB YPOBHE.

VYueOHbIil peaMeT «Anredpay BXOJUT B MPEAMETHYIO 00yacTh «MaTemaTtuka u HH(pOpMaTHKa,
ABIIAETCA 00s3aTeNbHBIM JUTsl U3Y4YeHHs B 7-9 Kiaccax.



CormacHo y4yeOHOMY IUIaHy JUIsi 00Opa30BaTEIBLHOTO YUPEXKICHUS Ha u3ydeHue ainreOpsl B 7-9 kiaccax
OTBOAMTCS 3 Yaca B HEAENI0 B TEUEHHE Kaxaoro roga oOyueHus, Bcero 315 ypokoB. U3 Hux B 7-9
knaccax 315 gacoB: B 7 knacce - 105 gacoB; B 8 knacce -105 gacos; B 9 xitacce — 105 gacos.

YpoBeHb U3y4eHuUs MpeaMera — 0a30BBbIil.

1. IlaaHupyemble pe3yJbTAThl OCBOEHUsI COEP:KAHUS MPeAMeTA.
[lporpamMMa o0OecriedrBaeT TOCTM)KEHHE CICIYIONIMX PE3yJIbTaTOB OCBOCHHS 00pa30BaTEIbHOU

IPOrpaMMbI OCHOBHOT'O 00IIIEro 00pa3oBaHMUs:
JIMYHOCTHBIE:

BOCIIMTAHUE POCCUICKOM TpakIaHCKOM HIAEHTHUYHOCTU: MAaTpUOTU3Ma, yBaxeHHs K OtedectBy,
OCO3HAHUs BKJIaZla OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOM HAYKH;

OTBETCTBEHHOE OTHOILEHHE K YYEHHUIO, TOTOBHOCTb M CIIOCOOHOCTh 00YUYAIOLIMXCS K CAMOPA3BUTHIO U
caM000pa30BaHNIO0 HA OCHOBE MOTHBAIIMU K 00YYEHHUIO U TIO3HAHHUIO;

OCO3HAHHBIN BHIOOP M MOCTPOCHUE JAbHEHIIEH HHANBUAYAIBHOW TpaeKTOpUN 00pa3oBaHus Ha Oase
OPUEHTHPOBKHM B MHpe mpodeccuil u npodeccHOHANbHBIX MPEINOYTEeHUH ¢ Y4ETOM YCTOWYMBBIX
MIO3HABATEJIbHBIX MHTEPECOB, a TAaKXKe HAa OCHOBE (POPMHPOBAHUS YBAXHMTEIHHOI'O OTHOLICHHS K
TPYAY, Pa3BUTHE OMNBITA YYACTHUS B COLUATBHO 3HAYMMOM TPY/IE;

YMEHHE KOHTPOJIMPOBATH MPOLIECC U PE3YIbTAT YUeOHONH M MaTeMaTUYECKOM JIeATeIbHOCTH;
KPUTHUYHOCTh MBIIUIEHUS, HHUIIMATUBA, HAXOYMBOCTh, AKTUBHOCTh IPU PEIIEHUU MAaTEMaTHUYECKUX
3a1ad.

MeTanpeaMETHbIC:

YMEHHE CaMOCTOSITENIbHO ONPEAEATh LEIH CBOEro 00y4eHMs, CTaBUTh U (HOPMYIUPOBAThH Ui ceOs
HOBBIE 3a/1a41 B y4€0e, pa3BUBaTh MOTHBBI U HHTEPECHI CBOEH N03HABATEIbHOMN 1€ATEIIHOCTH;
YMEHUE COOTHOCUTB CBOU JEHCTBHS C INIAHUPYEMBIMH pe3yJIbTaTaMU, OCYLIECTBIATH KOHTPOJIb CBOEH
JESTeIbHOCTH B IPOLECCE JTOCTHKEHUS pe3yibTara, OMpeAessTh CHocoObl AEHCTBMM B paMKax
IIPE/JIOKEHHBIX YCIOBUM U TpeOOBaHUM, KOPPEKTUPOBAaTh CBOM JIEHCTBUS B COOTBETCTBUU C
M3MEHSIOLIECUCS CUTYyallUeH;

YMEHHE OINpeNesaTh NOHATHS, CO3aBaTh 000OIIEHHsI, yCTaHABIMBATh aHAJIIOTMH, KJIacCU(DULIMPOBAT,
CaMOCTOSITENIFHO BRIOMPATh OCHOBAHUS M KPUTEPHH IS KiIaccupukanuy;

YMEHHME YCTAaHABIMBaThb IPUYMHHO-CIECIACTBEHHBIE CBSI3M, CTPOUTH JIOTMYECKOE pacCYXIEHUE,
yMO3aK/Ii04eHne (MHAYKTUBHOE, NeAYKTUBHOE U 110 aHAJIOTHUHN) U JIe1aTh BbIBOIBL;

pa3BUTHE KOMIIETEHTHOCTH B 00JacTH HCIONB30BaHUA HH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHIL;

NepBOHAYaJIbHbIE MIPEACTaBICHUS 00 UAEIX U O METOJaX MaTeMaTUKHU KaKk 00 YHUBEPCAIbHOM S3bIKE
HayKU U TEXHUKH, O CPEJICTBE MOJECIUPOBAHMUS SIBJICHUHN U IIPOLIECCOB;

YMEHHE BHJETh MaTEeMAaTHYECKyI0 3a/Jady B KOHTEKCTEe MpOOJIEeMHOM CcHUTyallMu B Jpyrux
JUCLUIIIINHAX, B OKPY>KAOIIEH )KU3HU;

YMEHHE HAaxOIUTh B Pa3IUYHBIX HCTOYHHKAX HH(POpMALNIO, HEOOXOTUMYIO JJs peIIeHUs
MaTeMaTU4ECKUX MpoOIeM, U MPEACTaBIATh €€ B MOHATHOMN (opMe, IPUHUMATh PEILIEHHE B YCIOBHIX
HETIOJHOM WM N30BITOYHON, TOUHOW WIIM BEPOSTHOCTHOM MH(pOpMAIIIH;

yYMEHHE NOHUMAaTh U MCIOJb30BaTh MAaTEMaTHYECKUE CPEACTBA HAIJISAHOCTU (rpaduku, TaOIUIB,
CXEMBI U JIp.) AJISl WILTIOCTPALMK, UHTEPIIPETallu, apryMEHTAlLUH;

YMEHHUE BBIABUTaTh TUIIOTE3bI IPU PEIICHUH 33/1a4H, TOHUMATh HEOOXOAMMOCTb UX POBEPKH;
[IOHUMAHHE CYIIHOCTU AJITOPUTMHUYECKUX IPEANMCAHUM U YMEHHE JEHCTBOBATH B COOTBETCTBUM C
IIPETIOKEHHBIM aJITOPUTMOM;

YMEHHE OpraHU30BbIBaTh Y4€OHOE COTPYIHHUYECTBO M COBMECTHYIO JAESTENBHOCTb C YYUTEIEM U
CBEpCTHHKAMM; pabOTaTh MHAMBHYaJIbHO U B IPYIIIE: HAXOIUTH O0IIee pelieHHe U pa3peraTh
KOH(JIMKTBI HA OCHOBE COIJIACOBAaHUS MO3UIMNA U yyeTa MHTEPECOB; (pOpMyIHpOBaTh,
apryMEHTHUPOBATh U OTCTAaUBATh CBO€ MHEHHUE;

YMEHHME OCO3HAHHO MCIIOJIb30BaTh PEUEBBIE CPEACTBA B COOTBETCTBUU C 3aJa4eli KOMMYHHUKALUK JJIs
BBIPQXCHUSI CBOMX 4YYBCTB, MbICIEd W MOTpeOHOCTEH Ui IUIAHUPOBAHUS U DPETYJSLUU CBOEH
JEATEIBHOCTH; BJIaZICHUE YCTHON U MUCbMEHHOM pe4blo, MOHOJIOTUYECKOM KOHTEKCTHOM PEYBIO;
dbopMUpOBaHME U pa3BUTHE KOMIIETEHTHOCTH B 00JAacTU HCIOJb30BaHUS HH(POPMALMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH.

NpEeIAMETHbBIC:
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OCO3HAHUE 3HAYCHUSI MATEMATHUKH ISl TIOBCETHEBHOM KU3HU YEJIOBEKA;

Mpe/ICTaBICHUEe O MAaTEeMAaTHYECKON HayKe Kak cepe MaTeMaTHUeCKON JEITeNbHOCTH, 00 dTamax eé
pa3BUTHSA, O €€ 3HAUUMOCTH JUISl pa3BUTHUS LUBUIU3ALINH;

pa3BUTHE YMEHUH paboTaTh ¢ y4eOHBIM MATEMAaTUYECKUM TEKCTOM (aHAIW3UPOBATh, HM3BJICKATH
HEOOXOoauMYI0 HH(POPMAIINIO), TOYHO W TPAMOTHO BBIpaKaTh CBOM MBICIH C TPUMEHEHUEM
MaTEeMaTHYeCKOW TEPMHUHOJIOTMH W CHUMBOJUKHU, MPOBOAHTH KiIacCH(PHUKAINK, TOTUYECKHE O00OCHO-
BaHMS;

BJIa/ICHHE 0A30BBIM MOHITHIHBIM alapaToM IO OCHOBHBIM pasjiejiaM COACPKaHUS;
CUCTeMaTHYECKUe 3HAHUS O (PYHKIUSAX U UX CBOWCTBAX;

MPAKTUYECKH 3HAYMMBIE MATEMaTUYECKUE YMEHUS M HABBIKM, HX IPUMEHEHUE K PEIICHUIO
MaTeMaTHYECKUX U HEMATEMATHYECKUX 3a/1a4, IPEANOIararoiiee yMeHus:

BBITOJIHATH BBIYMCIIEHHSI C HATYPaJIbHBIMU YHCIIAMH, OOBIKHOBEHHBIMH U JI€CATUYHBIMU JPOOSIMU,
ITOJIOXKUTENIBHBIMUA U OTPULIATEIILHBIMU YU CIIAMU;

pelaTe ypaBHEHUs, HEPABEHCTBA, CUCTEMbI YPAaBHEHHUI U HEPABEHCTB;

pelaTh TEKCTOBBIE 3a/laul apu(METHUYECKUM CIIOCOOOM U C TIOMOIIbIO COCTAaBJICHUS U PELICHUs
YPaBHECHMUI;

UCTIONIB30BATh AIT€OPANYECKHUI SI3BIK [Tl OTMCAHUS MIPEAMETOB OKPY’KAIOIIETO MUPA M CO3TaHUs
COOTBCTCTBYIOIIUX MAaTEMATHYCCKUX MOHGHCﬁ;

MNpOBOAWUTL HPAKTUUCCKHUC pvaéTBIZ BBIUHUCIICHUA C NPOUCHTAMHU, BBIYHUCICHUSA CTATUCTHUYCCKUX
XapaKTEPUCTHK BBITOJHEHUE MPUOIIKEHHBIX BEIYUCICHUI,

BBIIIOJIHATH TOXICCTBECHHBIC Hp€O6p330BaHI/I$[ panuoOHaJIbHbIX BI)Ipa)I(eHI/Iﬁ;

BBITIOJIHATH OIICpalliy HAd MHOXKXCCTBAMU,;

ucclieoBaTh PYHKIMU U CTPOUTH UX IPpadUKH;

YUTaTh ¥ HCIOJIB30BaTh HMH(MOPMALMIO, MPEJCTABICHHYIO B BHUAE TAaONWIBI, IHarpaMMEI
(cronOyaToi WK KPyroBom);

peaTh MpocTeie KOMOMHATOPHBIE 3a/JauH.

IInanupyemsle pe3yJbTaTbl 00y4eHHS.

Tema
paszena

OO0yyaromuiics Hay4YuTCs

OOyuaronmiicst TOTYYUT BO3SMOKHOCTD
HAY4YHThCS

Anrebpanue
CKHe
BBIPAXKCHUSI.

- OIIEpPUPOBATH MOHATUAMH «TOKIECTBOY,
«TOKIECTBEHHOE TIpeoOpa3oBaHue»,
pelaTh 3aJa4u, coeprKalie OyKBeHHbIE
JaHHbIE, padoTaTh ¢ HOpMyIIaMHu;

- OIIEpPUPOBATH OHATHEM «KBaJIPaTHBII
KOPEHb», IPUMEHSTH €0 B BHIYMCIICHUSX;

- BBIIOJIHATH NPeoOpa3oBaHue

BBIPAXXEHUM, COIEpIKALUX CTEIEHH C
LEJIBIMU T0KA3aTENSIMU U KBaJIPATHBIE
KOpHH;

- BBIIIOJIHATD TOXKAECCTBEHHbIE
npeoOpa3oBaHMsl pallMOHATIBHBIX
BBIPAJKEHUI Ha OCHOBE IIPABUJI IEUCTBUI
HaJl MHOIOWIEHAMH U alre0pandyeckuMu
Ipo0smu;

- BBIIIOJIHATD PA3J10KEHUE MHOIOWICHOB Ha
MHO>KHUTEJIH.

- IPUMEHSTh TOKIECTBEHHbIE
npeoOpa3oBaHus IS pEIICHU 3a/1a9 U3
pa3IMYHbBIX Pa3/eioB Kypca.

YpaBHeHus.

- peuiaTh OCHOBHBIE BHUJIbI PAIIMOHABHBIX
YpaBHEHHUH C OTHON MEPEMEHHOM,
CHUCTEMBI JIByX YPABHEHHM C IByMs
NIEPEMEHHBIMU;

- IOHUMATh YPaBHEHUE KaK BayKHEUIITYIO
MaTEeMaTHYECKYIO MOJIENb JIJIsl ONUCAHUS U
U3YYCHUS Pa3HOOOPA3HBIX PEATbHBIX
CUTYaIuH, pelaTh TEKCTOBBIC 3a]]a4UH
anreOpandecKuM METOOM;

- OBJIAJIETh CIEIUATBHBIMU MPUEMAMU
pelIeHrs ypaBHEHUI U CUCTEM ypaBHEHUH.




- IPUMEHSATH rpaduIecKre MpeaCTaBICHHS

JUTSL UCCTIEIOBAHUS YPaBHEHHUIA,
MCCJICZIOBAHUS U PEILICHUS CUCTEM
ypaBHEHUH C IBYyMSI IEPEMEHHBIMH.

HepaBeHCTB | - HOHUMAaTh TEPMUHOJIOTHIO U CUMBOJIMKY, | - OCBOUTH Pa3HOOOpPAa3HbIE PUEMBI
a. CBSI3aHHBIE C JI0Ka3aTeJIbCTBA HEPABEHCTB; YBEPEHHO
OTHOILICHHEM HEPABEHCTBA, CBOMCTBA IIPUMEHATH alapaT HEPABEHCTB IS
YHUCJIOBBIX HEPABEHCTB; pelIeHns pa3HO00pa3HbIX
- pelaTh JIMHEHHbIC HEPAaBEHCTBA C OAHOM | MaTeMaTHYECKHUX 3a]ad, 3aJa4
IIEPEMEHHOM U UX U3 CMEXHBIX NPEAMETOB U IPAKTUKH.
CUCTEMBI; PellIaTh KBAaJpaTHBIC
HEPaBEHCTBA C ONOPOM Ha rpauueckue
IIPEJICTaBICHYS;
- IPUMEHSATH aNnapaT HEPaBeHCTB JUIS
pelIeHNns 3aa4 U3 pa3Iu4HbIX Pa3ciioB
Kypca.
UYucnosbie - IOHUMAaTh TEPMUHOJIOTHIO U CUMBOJIMKY, | - pa3BUBATh MPEICTABIEHUE O
MHOJKECTBA. | CBA3aHHBIE C IIOHATUEM MHOXECTBA, MHO’KECTBAX;
BBINOJIHATH ONICPALlU HaJl MHOKECTBAMH; | - pa3BUBATh IIPEACTABICHUE O YHUCIIE U
- HCII0JIb30BAaTh HA4YaJIbHbIE YHCJIOBBIX CUCTEMAaX OT HaTYPAJIBHBIX J10
IIPEJICTAaBICHUA O MHOKECTBE JIEACTBUTEIIBHBIX YHCEIL.
JENCTBUTENIBHBIX YHUCET.
OYHKINH. - IOHUMATh U UCIIOJIb30BaTh - pematb KOMOWHUPOBAHHBIE 33]]a4H C
(yHKLIMOHAJIbHBIE OHSTHS, SI3bIK IpUMEHEHHEM (OPMYII n-TO YJIeHa U
(TepMHHBI, CHMBOJIMYECKHE 0003HAUYCHHUS); | CYMMBI /1 TIEPBBIX YWICHOB
- CTPOUTH IpauKU JIEMEHTAPHBIX apu(pMeTHYECKON U TeOMeTPUIECKON
(GhyHKIMI, HCCcea0BaTh CBOMCTBA MIPOTPECCUI, TPUMEHSIS TIPU 3TOM
YUCIOBBIX (YHKLINH Ha OCHOBE U3Y4YEHUs | ammapar ypaBHEHUH U HEPABEHCTB;
HOBEJICHUS UX I'paUKOB; - IOHUMATh apU(PMETHUECKYIO U
- IOHUMAaTh (PYHKIHIO KaK BaKHEHIIyIO IrE€OMETPUYECKYIO IIPOTPECCUU KaK
MaTE€MaTHYECKYIO MOJENb I OIIUCAHUS (GyHKIMU HATYpaJIbHOTO apryMEeHTa.
IIPOLIECCOB U SIBJICHUI OKPYKAIOLIETO
MUpPA, IPUMEHATH (PYHKIIMOHAIBHBIN S3bIK
JUIsL OIUCAHMsl U UCCIIEIOBaHUS
3aBHCUMOCTEH MEXy (PU3HUeCKUMH
BEJIMYNHAMU;
- IOHUMAaTb U UCIOJIb30BATh SI3bIK
H0CJIe10BaTEIbHOCTEN (TEPMHUHBIL,
CHUMBOJIMYECKHE 0003HAUCHUS);
- IPUMEHSATH (POPMYJIBL, CBSI3aHHBIE C
apupMeTUYECKON U FreOMETPUUECKON
IIPOrpeCCUsiMU, U almapar,
c(OpMUPOBAHHBIN NMPU U3YUYEHUH JIPYTUX
pa3zienoB Kypcea, K peleHuo 3a1a4, B TOM
YHCJIE ¢ KOHTEKCTOM U3 PEAIbHOM KU3HHU.
DeMEeHTBI - ACIIOJIB30BATh B XOJI€ PELICHUS 3a1a4 - IproOpecTu NEepBOHAYAIIBHBIN OIBIT
NPUKJIAJHON | 3JIEMEHTapHbIC MIPECTABICHMS, CBSI3aHHbIE | OpraHU3aluu cOopa JaHHBIX IPU
MaTeMaTUKU | C NPUOIMKEHHBIMY 3HAYEHUSAMU BEJIMYMH; | IPOBEIAECHUHU OIIPOCa OOLIECTBEHHOTO

- UCTOJIB30BATh MPOCTEHININE CTIOCOOBI
IPEJICTABICHUS U

aHaJM3a CTATUCTUYECKHUX JaHHBIX;

- HaXOJIUTh OTHOCHUTEJIBHYIO YacTOTY U
BEPOSATHOCTH CITy4aifHOTO COOBITHS;

- pemath KOMOMHATOPHBIC 3a/1a4d Ha
HaXO0XKIEHUE YKCIa O0OBEKTOB N
KOMOMWHAIIHH.

MHEHUsI, OCYLLECTBIIATh UX aHAJIU3,
IIPECTABIATD PE3YJIbTAThI

oIpoca B BUJIE TaOJIHUILIbI, TUATPAMMBI;

- HAy4NUTHCSI HEKOTOPBIM CIIELIUAJIBHBIM
puéMaM peIIeHUs

KOMOMHATOPHBIX 337a4 MATEMaTHKH.




CucreMa oneHKH 10CcTHKReHUI o0ydaromuxcsa ¢ OB3 nianupyeMbIx pe3yJibTaTOB OCBOEHMSI.
Buabl KOHTPOJISI: BXOJHOW, TEMATUYECKHI, IPOMEKYTOUHBIN, UTOIOBas ATTECTALIHS.
@opMbl OpPraHU3alMu KOHTPOJS: YCTHBIN ONPOC, MTUCHbMEHHBIN ONpoc (KOHTPOJIbHAA paboTa, TecToBas
pabora, camocTosiTenbHas paboTa U MpoBepouHble padoThl Ha 15 — 20 MUHYT ¢ AUdPepeHIPOBAHHBIM
OIICHUBAHHEM).
BxoaHoli KOHTpOJIb OCyIlecTBiIsieTcss B Haudajge rojga. OH MO3BOJSET OIEHUTh 3HAHUS M yMEHUs
ydaluxcs, ¢ KOTOPbIMU OHH MPHIIUIX B KJIAcC U OMPEENIUTh 30HYy ONMKANIIEero U aKTyaJlbHOT'O Pa3BUTHUSI.
TemaTu4ecKuil KOHTPOJb OCYIIECTBISETCS MO 3aBeplIeHUIO0 TeMbl. OH MO3BOJSET OLUEHUTHh 3HAHUS U
YMEHUS ydYalluxcs, TOJIY4YeHHble B XOAE JOCTAaTOYHO MPOJOJKHUTEIBHOTO MepHoAa palboThl.
ITpome:kyTOUHBIH KOHTPOJIH OCYIIECTBIISIETCS 1O 3aBEPIICHUI0 ydeOHOTo Toja. B koHile yueOHOro roaa
U TI0CJIE OKOHYAHMSI ONIPE/IETIEHHOM CTYIIEHH 00y4YEeHMSI
HroroBasi arrecralusi NPOBOAUTHCA MOCIE 3aBEpIICHUsT Y4eOHOTO Kypca OCHOBHOW IIKOJBI B popme
I'BO.
OueHka NMMcbMEHHBIX padoT y4yalmxcs.
OtmeTka «5» CTaBUTCS B CIAEAYIOUIUX CIIydasiX:
e paboTa BHINOJIHEHA MMOJHOCTBIO.
® B PacCyXJICHHUIX U 000CHOBAHUSX HET MPOOEIIOB M OITHOOK;
® B pPCIICHUU HET MAaTeMaTUYeCKUX OMIMOOK (BO3MOKHA OJIHA HETOUHOCTb, OMHMCKA, HE SBJISIOLIAsCS
CJICZICTBHEM HE3HAHUS WM HETIOHUMAaHUsI y4eOHOTO MaTepuana).
OtMmeTKa «4» CTaBUTCS, €CIIU:
e paboTa BBINOJHEHA MOJHOCTHIO, HO OOOCHOBAHHS IIAroB PEHICHHS HEIOCTATOYHBI (€CIM yMEHUs
00OCHOBBIBATh PACCY)KICHHS HE SIBJISIIMCH CIIEIUaIbHBIM O0BEKTOM IPOBEPKH);
e JIONMyIIEHAa OJHA OIIMOKA WM JBa-TpU HEJO0YeTa B BBIKIAJKAX, YepTekax WM rpaduxax (eciu 3Tu
BUBI paOOTHI HE SBIISUIACH CIIEHUAEHBIM 00BEKTOM IPOBEPKH).
OtmeTtka «3» CTaBUTCS, €CIM: JOMYIICHbI Oojee OJAHON OMMOKH UM Oosiee ABYX-TpeX HEIOYETOB B
BBIKJIa/IKaX, YepTEKaxX WM rpaduka, HO ydaluiics BiajgeeT 00sA3aTeIbHbIMA YMEHUSIMH 110 TPOBEPSEMOM
TeMe.
OtmeTka «2» CTaBUTCS, €CIU: JONYLIEHbl CYIIECTBEHHbIE OIIMOKHM, MOKa3aBIIME, YTO y4allluics He
BIa/iceT 00A3aTeNbHBIMU 3HAHUSMH T10 TaHHOM TeMe B TIOJTHOU Mepe.
OneHka yCTHBIX padoT yyaluxcs.
[Tpu mpoBepke kauecTBa 3HAHUH MPU YCTHOM ONPOCE MOXHO BBIICTUTH CIEAYIOUIUE KPUTEPUH OIIEHOK:
e «5» - maTepuai IMOJHOCTbIO YCBOEH. YUEHHK OTBEYAET Ha BCE INMPEAJIOKEHHBIE BOMPOCHI, TPUBOJUT
COOCTBEHHBIE IPUMEPBHI, BEICKA3bIBAET CBOIO TOUKY 3PEHUSI HA MPEIOKEHHYIO TEMY.
e «4» - maTepuain MOJHOCTBIO YCBOEH. YUYEHHK OTBEYAET HA BCE INPEAJIOKEHHBIE BOIPOCHI, IPUBOJUT
MpUMEpPHI U3 Y4eOHUKA, HO MOKET J0IMYyCKaTh HETPYObIE OLIUOKH.
® «3» - MaTepuall YCBOEH YaCTUYHO. YUEHHK OTBEYAET Ha OOJBIIYIO YacTh MPEJIOKEHHBIX BOIIPOCOB C
MTOMOIIBIO YYUTEIS WM OJHOKIACCHUKOB, IOMYCKAET OIINOKH.
e «2» - MaTepuajq HE YCBOEH. YUEHHUK JHOO BOOOIE HE OTBEYAET HU HAa OJUH U3 MPEIJIOKEHHBIX
BOIIPOCOB, JIMOO OTBEYAET HA YacTh BONPOCOB, HO C IOMOIIbIO YUHUTENS WIN OJHOKIJIACCHUK, OMYCKAET
rpyOBI€ OITHOKH.
Ouenka TeCTOBBIX 3a/IaHUI.
e 90-100% - oTmu4aHO «5»;
e 70-89% - xopomio «4»;
e 50-69% - ynoBIeTBOPUTEIHHO «3»;
e wmeHee 50% - HeyJOBJIETBOPUTEIBHO «2).
[Ipy npoBeaeHUM TEKYIIETO KOHTPOJIS YCHEBAEMOCTHM M INPOMEXKYTOYHOM aTTECTallUH
oOyuatomuxcs ¢ 3I1P Hy)kHO IpUIEPKUBATHCA CTIELUATIBHBIX YCIOBUM:
e 0co0yio (opMy OpraHM3alMU TEKYLIETO KOHTPOJIS YCHEBA€MOCTH M MPOMEXYTOYHON aTTECTAIMH C
Y4€TOM 0COOBIX 00pa30BaTENIbHBIX MOTPEOHOCTEH U MHAMBUAYATHLHBIX OCOOCHHOCTEH O0yUYarOIIMXCs
c 3I1P;
® MPHUCYTCTBHE MOTHUBALIMOHHOIO ATara, CIOCOOCTBYIOIIETO MCUXOJIOTUYECKOMY HACTPOIO Ha padoTy;
® OpPraHU3YIOIIYIO0 MOMOIN IeJarora B palMOHaIU3allid pacHpeesieHrus BPEMEHH, OTBOJUMOrO Ha
BBITNIOJTHEHHE PaOOTHI;
® [pPEJOCTaBICHUE BO3MOKHOCTH MCIIOJIB30BAHMUS CHPAaBOYHOW HMH(POpPMALMU, pa3HOro poja



BU3YaJIbHOM MOJAJEPKKH (OMOPHBIE CXEMbl, aITOPUTMBI YU€OHBIX ACHCTBHM, CMBICIIOBBIE ONOPHI B
BUJIC KIJIIOYEBBIX CJIOB, IJIaHa, 00pa3lia) MpU CaMOCTOATEIbHOM TPUMEHEHHH;

e ruOKOCTh MOJAX0Ja K BHIOOPY (POpPMBI M BHAA TUATHOCTHYECKOIO MHCTPYMEHTApHsl M KOHTPOJIHHO-
M3MEPUTENIbHBIX MAaTEPUAJIOB C YUETOM 0COOBIX 00pa30BaTENIbHBIX NOTPEOHOCTEN U MHANBUAYATbHBIX
BO3MOXKHOCTeH oOyyvaromierocs ¢ 3I1P;

® aJanTalMI0 UHCTPYKLUUHU C YYETOM OCOOBIX OOpa3oBaTENbHBIX MOTPEOHOCTENH M MHIMBUIYaJIbHBIX
TpyaHocTel oOyuaronuxcs ¢ 3[1P (B wactHOCTH, ynpolieHne (GOpMYyIUPOBOK, 0CO00€ TOCTPOSHUE
MHCTPYKIUH, OTPAKAIOIIEH 3TAIIHOCTh BBHITIOJHEHUS 3a7jaHus);

® OTCIIeKMBaHUE JIEUCTBUN OOy4arolmerocs s OLIGHKM TOHUMaHUs WM HWHCTPYKUHUU U, IpHU
HEO0OXOIMMOCTH, €€ YTOUHECHHE;

® yBEJIMYEHHE BPEMEHHU Ha BBIIIOJIHEHUE 3aJaHHI;

® BO3MOXHOCTh OpraHU3allid KOPOTKOI'O TMepepblBa NpPU HapaCTaHMM B IMOBEACHUU MOAPOCTKA
IIPOSIBJIEHUI YTOMJIEHUS], UCTOIIECHHUS;

® UCKIIOYEHUE CUTYyallud, MPUBOASIIMX K SMOIMOHAIHLHOMY TpaBMHUpPOBaHUIO oOyuaromierocs (B
YaCTHOCTH, HEraTUBHBIX PEaKLUi CO CTOPOHBI I1€]1arora).

CobmrofieHue  BBINICTIEPEUYUCTICHHBIX ~ YCIIOBUI MPOBENEHUS AaTTECTAllMM MO3BOJSET HCKIIOUUTH

HEraTUBHOE BJIUSHUE CTOPOHHUX (DaKTOPOB Ha MPOAYKTUBHOCTH BBINOJHEHHs oOydwatommmcs ¢ 3[1P

TECTOBBIX 33/1aHUH U BBIIBUTH OOBEKTUBHBIN YPOBEHb YCBOCHUS yUeOHOro MaTepuana

2. Copepxxanue TeM y4eOHOro Kypca.
AJiredpanyecKkue BbIPAKEHUS.
BripaxkeHue ¢ nepeMeHHbIMU. 3HAaUEHHUE BBIPAXKEHUS C IEPEMEHHBIMU. J[onycTHMBIE 3HaUEHUS
nepeMeHHbIX. ToxnecTBo. ToxIecTBeHHbIE TPeoOpa30BaHMS aTeOPanIECKIX BRIPKCHHM.
JloKka3aTeNnbCTBO TOXKIECTB.
CreneHb ¢ HaTypaJbHBIM MOKa3aTesneM U €€ cBoiicTBa. OnHouIeHbl. OJJHOWIEH CTaHJAPTHOIO BUA.
Crenenp ogHouwieHa. MHorouneHsl. MHOrowieH cTanapTHoro suaa. CreneHb MHoroujaeHa. CioxeHue,
BBIYMTAHUE U YMHOKEHUE MHOTOWICHOB. DOPMYIIbl COKPAIIEHHOTO YMHOKEHHUS: KBAaIpaT CyMMBbI U
KBaJlpaT pa3HOCTH JIBYX BBIPAaXXEHU, IPOU3BEACHHUE PA3HOCTH U CYMMBI JIBYX BbIpaxkeHU. Pa3noxxeHnne
MHOTO4YJIEHa Ha MHOXKUTEIH. BbiHeceHne 00111ero MHOKUTENS 3a ckoOku. MeTo rpynnupoBku. PasHoCTh
KBaJpaToB IBYX BbIpakeHUH. CyMMa 1 pa3HOCTh KyOOB ABYX BhIpakeHH. KBaapaTHBII TpEXUIeH.
Kopenb kBaapatHoro tpéxunena. CBolcTBa KBaApaTHOrO TpExuieHa. Pa3ioxkeHue KBaJipaTHOro
TPEXUIICHA HA MHOXKUTEIIH.
Panunonanesubie BepaxkeHus. Llensie Boipaskenus. J[poOHble BoipaskeHus. ParirionanbHast 1poos.
OCHOBHOE CBOMCTBO paliiOHAIBHOM MpoOu. CiioKeHHe, BEBIUMTAaHUE, YMHOKEHUE H JICTICHIE
paioHaIbHBIX IpoOeii. Bo3BeaeHue panroHanbHOM 1po0Ou B cTeneHb. ToXIeCTBEHHbIE TPe0Opa30BaHUs
palMoHaNBHBIX BhIpakeHU. CTETeHb C IeJIBIM MTOKa3aTeeM U €€ CBOKCTBA.
KBanpatHsie kopHU. ApudMeTndecKuil KBaapaTHbII KOPEHb U €ro CBONCTBA. T0XKIEeCTBEHHbIE
npeoOpa3oBaHus BIPAKEHHIA, COACPIKALIMX KBAIPATHBIE KOPHHU.

YpaBHeHus.

VYpaBHeHue ¢ o1HOM nepemeHHoi. Kopens ypaBHenus. PaBHocunbHble ypaBHeHMsI. CBOMCTBA ypaBHEHUM
C OJIHOM IIEPEMEHHON. YpaBHEHHE KaK MaTeMaTH4ECKasi MOJIEIIb pealbHOW cuTyauuu. JInneiHoe
ypaBHeHue. KBagpatHoe ypaBHeHune. @opMyia KOpHEN KBaJpaTHOro ypaBHeHus. Teopema Buera.
PannonaneHble ypaBHEHUs. PelieHne palnoHanbHbIX YPAaBHEHHM, CBOIAIINXCS K JIMHEWHBIM WIH K
KBaJpaTHBIM ypaBHEHUAM. PelieHue TEKCTOBBIX 3a1a4 ¢ MOMOILBIO PALIMOHAIIBHBIX YPaBHEHUM.
VYpaBHeHUe ¢ AByMs NepeMeHHbIMU. ['paduk ypaBHEHUs ¢ IBYMsI IepeMEeHHBIMU. JInHENHOe ypaBHEHUE C
IBYMS IEPEMEHHBIMU U €T0 I'pauK.

CucreMbl ypaBHEHUH ¢ IByMs iepeMeHHbIMU. [ paduueckuii MeTo | perieHusi CHCTEMbl YpaBHEHUH C
IBYMs IEPEMEHHBIMU. PellleHne cucTeM ypaBHEHHH METOJIOM MOJCTAaHOBKHU U ClI0KeHHA. CucTeMa IByX
YPAaBHEHUH C ABYMsI IIEPEMEHHBIMH KaK MOJIEIb PEAIBHON CUTYAIINH.

Hepasencrsa.

UucnoBble HEPABEHCTBA U UX CBOMCTBA. CII0)KEHNE U YMHOKEHHE YMCIIOBBIX HEpAaBEHCTB. OlicHUBaHNE
3Ha4YeHMs BeIpakeHus1. HepaBeHCTBO ¢ 01HOM niepeMeHHON. PaBHOCWIIBHBIE HEpaBEHCTBA. YHCIIOBBIE
IPOMEXYTKH. JINHEWHbIE U KBalpaTHbIE HEPABEHCTBA C OJHOU NepeMEeHHON. CHUCTEMbI HEPABEHCTB C
OJIHOM IIEPEMEHHOM.



YucioBble MHOKECTBA.

MHuoxecTBO 1 ero 35eMeHThl. CriocoObl 3a1aHnss MHOXKECTB. PaBHBIE MHOXKeCTBA. [IycToe MHOXKECTBO.

ITonMHOxecTBO. Onepanuu HaJl MHOKECTBaMU. MuttocTpanus COOTHOLIEHUM

MEXKy MHOXXECTBAMH C IMTOMOIIIBIO AUarpaMm Ditepa. MHOXKeCTBa HATYPAIbHBIX, IIEJIBIX, PAIHOHATBHBIX
m

yrces1. ParmonanbHoe Yrcio Kak Apobs Buga ! rae m € Z, n € N, u kak OeCKOHEeYHasl IeprondecKast
necstuuHas ApoOs. [Ipencrasienne 06 upparmoHaaTbHOM yHuciie. MHOXKECTBO JEHCTBUTEIbHBIX YHCEN.
[IpencraBieHue qeHCTBUTENBHOTO YKCia B BUIe OECKOHEUHOM HEMEPUOINUECKON AeCATUYHON APOOH.
CpaBHeHMe 1eMcTBUTENbHBIX uncell. CBs3b Mex1y MHOkecTBaMH N, Z, O, R.

DOYyHKIUH.

YucisioBbie PyHKIHH.

@OyHKIIMOHAJIbHBIE 3aBUCUMOCTH MeX 1y BeanuuHaMu. [lonstue pyHkunu. OyHKIMS Kak
MaTeMaTHuecKas MoJIelb peasbHOro mporiecca. O6macTh onpeneneHus u 00J1acTh 3HAaYCHHS QYHKITUU.
Cnioco6s1 3ananus Gyakiuu. I'padux Gynkun. [loctpoenue rpadukoB GyHKIHIA ¢ TOMOIIBIO
npeoOpazoBanuii puryp. Hymm ¢pyaknuu. [IpomexxyTku 3HakomoctostHcTBa GyHKImH. [IpomMexxyTku
BO3pacTaHus u yobiBaHus GyHkuu. JInneitnas QyHkius, oOpaTHas NpONOpLUUOHATBHOCTS,

KBagpaTtuyHas GyHKuus, QyHkus y= VX | ux cBoiicTBa u rpaduku.

YucaoBble OCAEA0BATEILHOCTH.

ITonsiTHe urcnoBoii nocneaoBaTebHOCTH. KoHEuHbIe M O€CKOHEUYHbIE MOCe10BaTeIbHOCTH. CrIocoOb!
3aJjaHus [I0CIIEeI0BATEIbHOCTH. AprudMeTndeckas U reoMmeTpuueckas nporpeccuy. CBocTBa 4IEHOB
apu(pMeTHYECKON U reoMeTprudecKoit nporpeccuif. @opmMysbl 0011ero ujaeHa apuGMeTHIeCKon U
reoMeTpuuecKoi nporpeccuii. @opmysbl CyMMBI 7 IEPBBIX YIEHOB apU(PMETHUECKON U T€OMETPUIECKOM
nporpeccuil. Cymma 6€CKOHEYHOM reoMeTpuyecKol nporpeccun, y kotopoii |g| < 1. IlpencraBnenue
OECKOHEYHOU MEePUOANUECKON AeCATUYHON Apo0U B BUJIE OOBIKHOBEHHOM IpoOu.

DJIeMeHThI MPUKJIATHONH MaTeMAaTHKH.

Matematuueckoe moaenupoBanue. [IporieHTHBIe pacy€Tel. DopMylia CIOKHBIX MPOIIEHTOB.
[Tpubnmxénnpie BeraucieHus. AOCONMIOTHAS U OTHOCHUTEbHAS MorpemHocTH. OCHOBHBIE MTpaBUiia
KOMOMHATOpHUKH. YacToTa U BEpOSITHOCTH cliydaitHoro coobITHs. Kitaccnyeckoe onpenenenue
BEPOSTHOCTH.

HauanwsHbie cBenenus o ctatuctuke. [IpencraBnenne qJaHHBIX B BUIE TAOJHUIl, KPYTOBBIX U CTOJIOYATHIX
nuarpamm, rpa@ukoB. CTaTUCTUYECKUE XapaKTEPUCTUKN COBOKYITHOCTHU JaHHBIX: CPEIHEE 3HAUEHUE,
MOJ1a, pa3Max, MeInaHa BEIOOPKHU.

Aure0pa B HICTOPHY€CKOM Pa3BUTHH.

3aporkieHue anredppl, KHUTa 0 BOCCTAHOBICHUU M IPOTUBOIIOCTABICHUN MyXxaMmea anb-Xope3Mu.
Hcropust popMupoBaHUs MaTEMaTHUECKOTO si3bIka. Kak 3apoaunack uaest koopauHat. OTKpbITHE
UppanroHaIbHOCTH. M3 MCcTOpUY BOSHUKHOBEHMSI (DOpMYII JIJ1s pelieHus ypaBHEHUH 3-i U 4-i cTeneHei.
WcTopus passutus nonstus pyukiuu. Kak 3apoaunace Teopust BepostHoctel. Yncna @udboHauyy.
3anaua JI. [Iu3anckoro (PuboHayum) 0 KPOIUKaX.

JI. ®@. Marnuukwii. I1. JI. Ye6smés. H. . Jlo6auesckuii. B. 4. bynskosckuii. A. H. Konmmoropos. @.
Buer. I1. ®epma. P. lexapt. H. Tapranss. JI. Kapnano. H. A6ens. b. ITackans. JI. [Tuzanckuii. K. Iaycc.

B nmporpamme yuuthiBaroTCs uaen (popMupoBaHHsS YHUBEpPCAIbHBIX Y4EOHBIX JEUCTBHM JIsI OCHOBHOTO
oOuiero o0Opa3zoBaHusi, KOTOpbIE 00ECeUnBalOT (POPMUPOBAHNE KOMMYHUKATUBHBIX Kaue€CTB JINYHOCTU U

CHocOOCTBYIOT (POPMUPOBAHHUIO KITFOUEBON KOMIETCHIIUN — YMEHUS YUUMbCA.

Buabl yueOHO# 1eITeJIbHOCTH 00YYAKOIIMXCS.

Tema pasnena ‘ Buzpl yueOHOM 1eITeIbHOCTH 00yJaroIuXCs
7 Kaace
JIuneiinoe Pacnosnagame 4uCIIOBBIE BBIPAKEHUS U BBIPAXKCHUS C IEPEMEHHBIMMY, JIMHEHUHBIE
YpaBHEHUE C OTHOM | YPAaBHEHHS.
HIEPEMEHHOM. Ilpusooums npuMepbl BEIPAXKEHHUN C TIEPEMEHHBIMU, TUHEHHBIX YpPaBHEHUH.
Cocmasnsimb BbIpa)KEHHUE C IIEPEMEHHBIMHU 110 YCJIOBUIO 33J1a4H.




Buvinonnams nipeoOpa3oBaHusl BRIPAXKEHUHN: IPUBOAUTH MOJA00HBIE ClIaraeMbIe,
pPacKpbIBaTh CKOOKH.

Haxooumpw 3naueHue BbIpaXKEHUS C IEPEMEHHBIMU TIPH 33JJaHHBIX 3HAUCHUSIX
nepemeHHbIX. Knaccuduimponats anredpandeckue BoipakeHusi. OnUChIBaTh
LIEJIBIC BHIPAKCHHUSI.

Dopmyauposams ONpesIeICHUE JIMHEHHOTO YpaBHeHUs. Pemats nuHelHoe
ypaBHeHHE B oOmiem Buje. OMHUCHIBaTH CXEMY PEIICHUs TEKCTOBOM 3a/1a4H,
MPUMEHSITH €€ I pelIeHus 3a1au.

Llenbie BbIpaxKeHuUs.

Dopmynuposams onpeoeseHus:

TOKIECTBEHHO PABHBIX BBIPAXKCHUH, TOXKIECTBA, CTETIEHU C HATYPAIbHBIM
MOKa3aTesieM, OJJHOWICHA, CTAHAaPTHOTO BU/Ia OTHOWICHA, KO PHUIIMeHTa
OJTHOYJICHA, CTETICH! OJHOWICHA, MHOTOWIeHAa, CTETIEHH MHOTOYICHA;

3HAMb CBOMCTBA: CTETICHH C HATYPaJIbHBIM IIOKa3aTeNeM, 3HaKa CTETICHH;
Buiyuciame 3HaUueHNE BEIPAKECHUH C TEPEMEHHBIMH.

IIpumensims CBOWCTBA CTENICHHU JIJIs TPe0OPa30BaHUS BBIPAKESHHI.

Buvinonnsms yMHOKEHUE OJTHOYJICHOB M BO3BEJICHHE OJJHOUWJICHA B CTEIICHb.
IIpusooums OJHOUWIEH K CTAaHAAPTHOMY BUAY. 3alUChIBATh MHOI'OYJIEH B
CTaHJApTHOM BHJIE, ONIPEICIATh CTENIeHh MHOTOWIeHa. [IpeoOpa3oBbiBaTh
NIPOM3BEICHNE OHOUJICHA U MHOTOYJIEHA; CYMMBI, pa3HOCTH, IPOU3BEICHHS IBYX
MHOTOYJICHOB B MHOTOWJICH.

Buvinonnsame pa3noxkeHne MHOTOUIEHA HA MHOXHTEIN CIOCOOOM BBIHECEHUS
001Iero MHOXKHTENS 32 CKOOKH, CIIOCOOOM IPpYIIHUPOBKHU, 1O hopMyrnam
COKpAIEHHOT'O YMHOXKEHUSI.

Hcnonvzoeamsb ykazaHHbIe PEOOpa30BaHUS B IPOIECCE PEIICHUS] YpaBHEHUH U
3ajau.

O yHKLIMH.

I1Ipugoodums MpUMephI 3aBUCUMOCTEN MEXKy BETUIUHAMHU.

Pa3znuyams cpenu 3aBUCUMOCTEN (PYHKIIMOHATbHBIE 32aBUCUMOCTH.
Onucvlgams nowsimus: 3aBUCIMOM U HE3aBUCHMOM MEpEeMEHHBIX, () YHKIINH,
aprymeHTa G yHKIHUU; CTIOCOOBI 3a1aHMsI (PYHKITHH.

Dopmynuposams OINpeNIeIeHUs: 00JIaCTH onpeaeeHus GyHKINHU, 00JIacTh
3Ha4YeHHMM PyHKIMH, rpaduka GyHKIUH, TUHEHHOW QYHKITUHU, TPSIMOM
MPOTOPIIMOHATILHOCTH.

Buruucnams 3naueHre GyHKIMH 110 33JJaHHOMY 3HAUYEHUIO apTyMEHTa.
Cocmagnsams TabIUIBI 3HAYCHUH (DYHKIHH.

Cmpoumuw rpaduk QyHKIINHU, 3aJaHHON TaOMuHO. CTPOUTh TpaduK TUHEHHON
(GYHKIMH | IPSIMOM MTPOTIOPIIMOHAIEHOCTH.

Onucviéams CBOWCTBA YTUX (YHKIIHIA.

CucreMbl JJUHENHBIX
YpaBHEHUH C JBYMS
MePEMEHHBIMHU.

IIpugooums npumepol: ypaBHEHUS C ByMS IEPEMEHHBIMH;

JMHEWHOTO YPaBHEHUS C ABYMsI IEPEMEHHBIMU; CUCTEMBI JIBYX JTUHEHWHBIX
YpaBHEHUH C IBYMS IEPEMEHHBIMH; PEATbHBIX MIPOLIECCOB, JIJISI KOTOPBIX
yYpaBHEHUE C IBYMsI IEPEMEHHBIMH WJIM CUCTEMA YPAaBHEHUH C IBYMs
MIEPEMEHHBIMU SIBIISIFOTCSI MATEMAaTUYECKUMH MOJCIISIMH.

Onpeoenamy, IBASETCS JIM Iapa YUCEI PELIEHUEM JaHHOTO YPaBHEHUS C ABYMS
IIEPEMEHHBIMHU.

Kommenmuposamy: penieHusi ypaBHEHUS C IByMs IEPEMEHHBIMU; OSICHSTh, YTO
3HAUUT PEIIUTh YPABHEHUE C JBYMS IEPEMEHHBIMU; MUMETh IPEICTABICHHUE O
CBOWCTBAaxX ypaBHEHUM C IByMsI IEPEMEHHBIMHU.

Onucvleams: CBOWCTBA rpaduKa JUHEWHOIO YPAaBHEHUS B 3aBUCIMOCTH OT
3Ha4YCHHUH KO3(PPUIIUESHTOB.

Cmpoums rpaduk TUHEHHOTO ypaBHEHHUS C IByMS [IEPEMEHHBIMHU.

Pewamwb cuctembl 1BYX JIMHEWHBIX YPABHEHUH C ABYMS IIepeMEeHHbIMU. PemaTth
TEKCTOBBIE 33/1a41, B KOTOPBIX CHCTEMA JIBYX JIMHEUHBIX YPAaBHEHU C IBYMS
MIEPEMEHHBIMHU SIBIISIETCS MaTEMaTHUECKON MOJIENIbIO PEaIbHOTO Ipoliecca.

8 kiaacc

PannonanbHble
BBIPAYKEHUS.

Pacno3naéams 1enble paluOHANbHBIE BBIPAXEHUS, APOOHBIE pPALMOHAJIbHbIE
BBIPAKECHMSI, IPUBOJUTH NPUMEPHI TAKUX BBIPAKCHUI.




Dopmynruposams.

onpeoenenus: PAllMOHAIBHOTO BBIPAXKEHUS, JOITYCTUMBIX 3HAYCHHM

IIEPEMEHHOM, TOKJIECTBEHHO DPAaBHBIX BBIPAXKEHUM, TOXKIECTBA, PaBHOCHUIIbHBIX
YPAaBHEHUM, PAlMOHAIBHOIO YPAaBHEHMs, CTENEHU C HYJEBBIM IOKa3aTeleM,
CTENEHM C LEJIbIM OTPHULATEIbHBIM IIOKA3aTeJeM, CTaHIApTHOIO BUAA 4YHCIA,
00paTHOM MPONOPIMOHATBHOCTH;

ceoticmeéa: OCHOBHOE CBOWCTBO pAalMOHAIBHOW JpOOHM, CBOWCTBA CTEMEHU C
LeJIbIM TIOKa3aTeNieM, ypaBHeHUH, QyHKIUU y = k/x;

npasuna: CIOXKEHUS, BBIYMTAHUS, YMHOXXEHUS, JEJCHUS ApoOel, BO3BEIACHHUS
JpoOU B CTETIEHB; YCIOBHE PAaBEHCTBA APOOU HYIIIO.

Onucwviéams TpapUUeCKUi METOJI PEIICHUS YPABHCHHA C OJTHOM IMTePEMEHHOM.
IIpumenams OCHOBHOE CBOMCTBO pallMOHAJIbHOW ApOOU M COKpAaILICHUS H
npeoOpa3oBaHus IPOOEH.

[TpuBoauTh 1podu K 00IIEMY 3HAMEHATEIO.

Haxoauts cymmy, pasHOCTb, IPOU3BEEHUE U YACTHOE APOOEH.

BBINOTHATE TOXKIECTBEHHBIE TPEOOPA30BAHMSI PAIIUOHATBHBIX BHIPAXKEHUH.
Pewams ypaBHEeHUs ¢ IepeMEHHON B 3HaMeHAaTese Ipoou.

Ilpumenams CBOWCTBA CTENEHU C LEJIBIM IOKazaTejaeM Ml MpeoOpa3oBaHUS
BBIPAKCHUI.

3anucvieams 4ucClia B CTAaHIAPTHOM BUJE.

Buvinonnams noctpoenue u urenue rpaduka GyHKuun y = k/x.

KBagpartaslie KOpHHU.

Onucvliéams. TIOHATHE MHOXKECTBaA, J3JICEMCHTAa MHOXCCTBA, CIIOCOOBI 3aJaHusd

JleiicTBUTEIbHBIE MHOKECTB; MHO)XECTBO HATyPaJbHBIX YHCEJ, MHOYECTBO LEJBIX YHCEl,
YHUCIIA. MHO’KECTBO PAlMOHAJIbHBIX YUCEJ, MHOXECTBO JEHCTBUTEIbHBIX YHCEN U CBSI3U
MEXy 3TUMHU YHUCIOBBIMU MHOKECTBAMU;
Pacnosnasams: panimoHanpHbIE U HPPAMOHAIBHBIC YUCIIA.
IIpuBOaMTE MPUMEPHI PALlMOHAIBHBIX YHCET U UPPALIMOHAIIBHBIX YHCETT.
3anucvieams ¢ TOMOIIBIO (HOPMYJT CBOWCTBA JCUCTBUH C JIEHCTBUTEILHBIMU
YHCIIAMHU.
Dopmynuposamo:
onpedenenusa: KBaJPaTHOTO KOPHSA M3 4YHCIA; apHU(PMETHUYECKOTro KBaJpPaTHOTO
KOpHSI M3 4YHCJIa, PABHBIX MHOXECTB, MOJMHOKECTBA, NEPECEYCHHUS] MHOXKECTB,
00BbEIMHEHNSI MHOXKECTB;
CBOMCTBA: (PYHKIHH y = X°, apH()METHIECKOTO KBAAPATHOTO KOPHS, (DYHKIHH
y=x.
Cmpoums rpaduku GyHKIHHA ¥ = X" 1y = V.
[IpuMeHATh TOHATHS apUPMETHUECKOrO KBAJIPATHOIO KOPHS AJISi BBIYUCICHUS
3HAYCHUH BBIPAKCHHUN, CBOMCTBA apU(PMETHUECKOT0 KBaIPATHOTO KOPHSI.
VYnponiate Beipaxkenus. Pemath ypaBHeHusa. CpaBHUBATh 3HAYEHHUS BBIPAKEHUM.
BemmonusaTe  mpeoOpa3oBaHHME  BBIPQXKEHHH €  NPUMEHEHHEM  BBIHECEHHUS
MHOXHTEIISI U3-T10]1 3HaKa KOPHS, BHECEHHUS MHOKUTEINS MO 3HAK KOPHS.
BbInosiHATE 0CBOOOXKIEHHE OT UPPALIMOHAIILHOCTH B 3HAMEHATele Apo0u, aHATU3
COOTHOIIEHUI MEX1y YHCIOBBIMU MHOKECTBAMU U UX JIEMEHTAMH.
KBanpaTHbie Pacnosnasams v IpUBOINTE IPUMEPHI KBAIPAaTHBIX YPABHEHUI PA3IMYHBIX BUIOB
YpaBHEHHS. (TIOJTHBIX, HEMOJIHBIX, IPUBEACHHBIX ), KBaIPATHBIX TPEXUICHOB.

Onucwviéams B 00111eM BUJIE pEIICHHE HEMOIHBIX KBaIPATHBIX YPaBHEHUH.
PopMyIIHpPOBATH:

onpeodenenus:  ypaBHEHHs TEpPBOM  CTENMEHH, KBaApPaTHOTO  ypaBHEHWS;
KBaJpaTHOTO  TpeXwieHa, MAWCKPUMHHAHTa KBAaJIpPaTHOTO YpaBHEHUS W
KBaJIpaTHOTO TpEXW/eHa, KOpPHS KBaApaTHOTO TpexusieHa; OWKBaJIpPaTHOTO
YpaBHEHHS;

c601icmea KBaJIpaTHOTO TPEXUJICHA;

3anucvieamv GopMyny KOpHEH KBaIpaTHOTO YPAaBHEHHSI.

HccnenoBaTh KOMMYECTBO KOPHEW KBAJpaTHOTO YpPaBHEHHsI B 3aBHCHUMOCTH OT
3HaKa ero TUCKPHUMUHAHTA.

Onucvléams Ha IpUMEPax METOJ] 3aMEHbI IEPEMEHHOM J1JIs peIIeHUs] YpaBHEHH.




Haxooums KOpHU KBaJIpaTHBIX YPaBHEHHUH Pa3IUYHBIX BUIOB.

BEINOIHATE pa3iioskeHne KBaIPaTHOIO TPEXYICHA HA MHOYKUTEIIH.

HaxonuTte KOpHU ypaBHEHUH, KOTOPBIE CBOAATCS K KBaJPATHBIM.

CocTaBiATh KBaJpaTHbIC YPaBHEHHs W YpPaBHEHUS, CBOJALIMECS K KBaJpaTHbIM,
ABJISIIOIMECS MATEMATUYECKUMU MOJICIISIMUA PEAJIbHBIX CUTYALIMM.

9 kiacc

HepaseHncrsa.

Pacnosnasams v IpuBOINTE MPUMEPHI YHCIOBBIX HEPABEHCTB, HEPABEHCTB C
IIEPEMEHHBIMU, IUHEHBIX HEPABEHCTB C OJTHOM NIEPEMEHHOM, IBOMHBIX
HEPABEHCTB.

Dopmynuposamy:

onpeoenenus: CpaBHEHHsI IBYX YHCEJl, pelICHHs] HEPAaBEHCTBA C OHOU
IIEPEMEHHOM, PABHOCWJIBHBIX HEPABEHCTB, PELIEHUS] CUCTEMbI HEPAaBEHCTB C
OJIHO MepeMeHHOMN, 00J1acTH ONpeIeNICHUs BRIPAKECHMUS,

C601iCcM6a YMCIIOBBIX HEPABEHCTB, CII0)KEHUS 1 YMHOXKEHUSI YHMCIIOBBIX
HEPAaBEHCTB.

lokazvieamys: CBOMCTBA YUCIIOBBIX HEPABEHCTB, TEOPEMBI O CJIOKEHUU U
YMHO>KE€HUH YUCIIOBbIX HEPABEHCTB.

Pewamy nuHelHbIE HEpAaBEHCTBA. 3aNIMCHIBATh PELLIEHUS HEPABEHCTB U UX CUCTEM
B BU/JIC YHCJIOBBIX MPOMEKYTKOB, O0BEANHEHHUSI, IEPECEUEHUS YUCTIOBBIX
MIPOMEXYTKOB. PelaTe cucteMy HEpaBEHCTB ¢ OAHOU nepeMeHHo. O1leHuBaTh
3Ha4YCHHE BhIpaxeHus. MI300pakaTh Ha KOOPAMHATHON MIPSIMOM 3aJaHHBIC
HEPABEHCTBAMM YUCIJIOBbIE IPOMEKYTKH.

KBagparuunas
GbyHKIIHSA.

Onucvigams OHATHE QYHKIIUHU KaK MPaBUIIa, YCTAHABIMBAIOIIETO CBI3b MEKIY
DJIEMEHTAMU JIBYX MHOYKECTB.

Dopmyauposamy:

onpedenenus: Hysl (QYHKIIUH; TPOMEXYTKOB 3HAKOMIOCTOSTHCTBA (DYHKITHH;
¢dbyHKkumy, Bo3pacraromiei (yObIBaloIIei) Ha MHOXECTBE; KBaJpaTUIHOM
(GyHKIIMYU; KBaJAPATHOTO HEPABEHCTBA;

ceoticmea KBaIpaTUIHON DYHKIMU; npasuia TOCTPOCHUS TpaduKOB QYHKIMHI C
MOMOIIBI0 TipeoOpazoBanuii Buaa f(x) — f(x) + b; f(x) — f(x+a); f(x) — k f(x).
Cmpoums rpaduku GyHKIUH ¢ TOMOIIBI0 Tpeodpa3oBanwmii Buaa f(x) — f(x) + b;
f(x) — f(x+a); f(x) —> kf(x).

Cmpoums rpaduk kBagpatnyaoit pynkiun. [lo rpaduky kBaapatnaHoi GpyHKIUH
OIUCHIBATh €€ CBOWCTBA.

Onucvlgams CXeMaTUIHOE PACTIONIOKEHHUE MapadoIIbl OTHOCUTENILHO OCH a0CIIHCC
B 3aBUCUMOCTH OT 3HaKa cTapiiero ko3 puineHTa u TMCKPUMHUHAHTA
COOTBETCTBYIOUIETO KBAJIPATHOTO TPEXUIICHA.

Pewamb kBaipaTHBIC HEPABEHCTBA, UCTIONIB3YS CXEMY PACIIOIOKEHHS MTapaOoIIbI
OTHOCHUTEJILHO OCH aldcLucc.

Onucwviéams rpapUUeCcKUii METO/ PEILICHUS] CHCTEMBI JIBYX YPaBHEHUH C IBYMs
NepPEMEHHBIMH, METOJ ITOJICTAHOBKH U METO/| CJIOKEHHUS ISl PEIICHHUS CUCTEMBI
JIBYX YPaBHEHUI C JIBYMS IEPEMEHHBIMHU, OJTHO U3 KOTOPBIX HE SBJISCTCS
JINHEHBIM.

Pewamb TexcTOBBIE 33/1a41, B KOTOPBIX CUCTEMA JIBYX YPAaBHEHHI C IBYMs
NIEPEMEHHBIMHU SIBIISIETCS MATEMaTHIECKOI MOJICIIBIO PeabHOTO TpoIiecca,

Y MHTEPIIPETUPOBATh PE3YIbTAT PELICHUS CUCTEMBbI/

DJIeMEHTEI
MPUKJIATHOMN
MaTEMAaTHUKH.

Ilpusooums npumepol: MaTEMATUYECKUX MOJICIIEH peaTbHbIX CUTYALIH;
MIPUKIJIAIHBIX 3a]a4; MPUOIMKEHHBIX BEJTMUMH; UCIIOJIb30BaHNS KOMOMHATOPHBIX
MIPABUJI CYMMBI M IPOU3BEACHHS; CITy4alfHBIX COOBITHM, BKIIOYAs JOCTOBEPHBIC U
HEBO3MOJKHbIE COOBITHS; ONBITOB C PABHOBEPOSITHBIMU UCXO/IaMHU; IIPEICTABICHUS
CTAaTHUCTUYECKUX JAHHBIX B BUJE TAOJIUII, AUArpaMM, TpadUKOB; UCIIOJIb30BAHUS
BEPOSTHOCTHBIX CBOMCTB OKPY>KAIOIIUX SIBJICHUH.

Dopmyauposamy:

onpeoenenus: aOCOTOTHOM MOTPEIIHOCTH, OTHOCUTEILHOM MOTPEIIHOCTH,
JIOCTOBEPHOT'O COOBITHSI, HEBO3MOXKHOTO COOBITHS; KJIACCHYECKOE OIpeIe/ICHHE
BEPOSTHOCTH;




npasuia: KOMOMHATOPHOE MIPABHUIIO CYMMbI, KOMOMHATOPHOE TIPABHIIO
MIPOU3BEACHUS.

Onucwvlgams 3Tanbl pelICHUs PUKIATHON 3a1a4H.

THosicname u 3anucvlieams GOPMYITY CIOKHBIX IPOIICHTOB. [IpoBOIUTH
MIPOIIEHTHBIC PACUETHI C UCTIOIB30BAHUEM CIIOKHBIX TIPOIICHTOB.

Haxooumwb TOYHOCTH MPUOIMKEHHS TI0 TaOIHIe TPHOTMKEHHBIX 3HAUCHUIA
BeIWYUHBI. VICTIONIb30BaTh pa3nuyHbie (HOPMBI 3aMUCH TPUOTIHKEHHOTO
3HAa4YCHUs BeMYMHBI. OIICHUBATh MPUOIIKEHHOE 3HAYCHUE BEITMYHHBIL.
I1Ipo600umps OMBITHI CO CIyYalHBIMUA UCXO/IaMHU.

[TosicHATh 1 3anUCHIBATh (POPMYITY HAXO0XKICHUS YAaCTOTHI CITyYaiiHOTO COOBITHSI.
OnuceIBaTh CTATHCTUICCKYIO OIEHKY BEPOSTHOCTH CITYYaHOTO COOBITHS.
HaxonuTh BEpOSTHOCTB CIIy4aifHOTO COOBITHS B OTIBITaX C PABHOBEPOSTHBIMH
UCXOJaMHU.

Onucwviéams 3Tambl CTATUCTHYECKOTO UccnenoBanus. Opopmiars nHGOPMALIKIO B
BUJIe TaOIUI 1 quarpamm. M3Biekath HHOOPMAIHIO U3 TAOJHIl U TUATPAMM.
HaxonuTh ¥ IpUBOUTH MIPUMEPHI UCIIOJIb30BAHUS CTATHCTUYCCKUX
XapaKTePUCTHK COBOKYITHOCTH JIAHHBIX: CPEIHEE 3HAYCHHUE, MOJIa, pa3Max,
MeJIMaHa BIOOPKH.

Yucnossle IIpusooums npumepul: IOCIEOBATEIBHOCTEH; YUUCIOBBIX MTOCIIE10BATEILHOCTEMH,
MOCJIEZIOBATENILHOCT | B YACTHOCTU apU(PMETUUECKON U FeOMETPUUYECKOM MPOrpecCcuii; UCTIONb30BAHMS
. IIOCJIEIOBATEILHOCTEN B PEaJIbHON KU3HU; 3aJa4, B KOTOPBIX pacCMaTPHUBAIOTCS
CYMMBI C O€CKOHEUHBIM YUCIIOM CJIaraeMblX.
Onucvigams: IOHATHUS TOCIIEN0BATENBHOCTH, WIEHA MIOCIEN0BATEIbHOCTH;
CHIOCOOBI 337aHMsI TOCJIEJOBATEILHOCTH.
Buiyucaams: yiieHa nociei0BaTesIbHOCTH, 3aJaHHON (pOpMYIIOii 1-ro YjIeHa Win
PEKYPPEHTHO.
Dopmyauposamy:
orpezeneHus: apupMeTHIecKoi Mporpeccuu, reOMeTpUIECKON MPOTrPecCuy;
CBOWCTBA YWICHOB apU(PMETUUECKON U T€OMETPHUECKOM MPOrpeCcCUil.
3aoaeams apuMeTHYECKYIO U TEOMETPHUUECKYIO ITPOTrPECCUN PEKYPPEHTHO.
3anucvieamv  u noacuams (QOpMyNIbl 00IIETO uiIeHA apu(METHUYECKOW U
r€OMETPUUYECKON MPOTPECCUM.
3anuceIBaTh U JJOKA3bIBaTh: (DOPMYIIBI CYMMBI 71 TIEPBBIX YWIEHOB apU(PMETHIECKON
U TEOMETPUUYECKOI porpeccuii; opMyIibl, BbIPa)KaIOIUE CBOWCTBA WIEHOB
apu(pMETHYECKON U T€OMETPUIECKON MPOrpeccuil.
BbIuuciste cyMMy OECKOHEYHON F€OMETPHUYECKOM MPOrPecCru, Y KOTopoii |g| < 1.
[IpencraBnsaTh OECKOHEUHbIE TEPUOANYECKHE APOOH B BHJIE OOBIKHOBEHHBIX
JIpoOeid.
Y4eOHO-TeMaTHYeCKOe INIAHMPOBAHME.
Ne Paszpnen. Kom-Bo B Tom uucine
4acoB KOHTPOJIbHBIE PAOOTHI
7 KJaacc
1. I'nasa I. JIuneliHoe ypaBHEHHE C OTHOM MEPEMEHHOM. 15 1
2. I'nasa II. I{enbie BeIpakeHus. 52 4
3. I'masa III. ®yHkuumu. 12 1
4. I'maBa IV. Cucrembl TMHEWHBIX ypaBHEHUH C IBYMS 19 1
IIEPEMEHHBIMU
5 [ToBTOpEHME M cucTeMaTH3alus Y9eOHOT0 MaTepurara. 7 1
Hroro: 105 8
8 kuace
1 I'masa I. PanoHanbHbIe BBIpaXEHUS. 44 3
2 I'masa II. KBagparHele kopHU. [[eliCTBUTENIBHBIE YNCIIA. 25 1
3 I'masa III. KBagparHble ypaBHEeHUs. 26 2
4 [ToBTOpEeHME U cucTeMaTH3aIMs Y9eOHOTO MaTepuaa. 10 1
Hroro 105 8




9 ki1ace

1 HepaseHcTBa. 21 1

2 KBanpatnunas QyHkims. 32 2

3 DneMeHThl NPUKIATHOW MAaTEMAaTUKH. 21 1

4 Yuc1oBbIE IOCIEI0BATEILHOCTH. 21 1

5 IToBTOpEeHME U crcTeMaTH3alKsI Y9eOHOT0 MaTepuara. 10 1
Hroro 105 6

Koppexknnonnbie BO3MOKHOCTH IpeMeTa:

MaremaTrka B 00y4eHUU J€Teil C OrpaHMYEHHBIMUA BO3MOXHOCTSIMU 3JI0pPOBbsl pEIaeT OAHY U3
BaKHEHIINX CHEIMAIbHBIX 3a/1a4 — IPE0/I0JIEHHE HEJJOCTATKOB [T03HABATEIbHOM JESITEIbHOCTU Y AETEN C
HapYIICHUAMH pa3BUTHs. M3ydueHre MaTeMaTUKH HAMpaBlIeHO HA (OPMUPOBAHUE MBIIUICHUS, PA3BUTHS
MO3HABATENIBHBIX CIIOCOOHOCTEH, (POPMHUPOBAHNE U KOPPEKIMIO OTEepaluii CPaBHEHUS, aHAIN3a, CHHTE3a,
00001IeHNST U KOHKPETU3AlMK; Ha CO3JaHHME YCJIOBHMH AJSi KOPPEKIUH MaMsATH, BHUMaHUS U APYTUX
NICUXUYECKUX MPOLIECCOB.

B mpomecce o0ydeHus MaTeMaTHKE pa3BUBAETCA peyb Yydalluxcs, oOoramaercs CHelralbHbBIMU
MaTeMaTUYECKUMH TEPMUHAMHU U BBIPAKEHUSIMHU UX CJIOBaph. Y UYallUecs yyaTcsi KOMMEHTHUPOBATh CBOIO
JeSITENIbHOCTD, JaBaTh TOJHBIA CIOBAapHBIA OTYET O PELICHUM 3aJaud, BBINOJHATH aprUPMETHUECKHE
JEUCTBUA.
Leab0 KOppeKUNOHHOH PadoThl SBIsSETCS OOECleYeHue KOPPEKIHMU HEJTO0CTaTKOB B (PU3UYECKOM U
MICUXUYECKOM DPAa3BUTHH OOYYAIOUIMXCA C OrPAaHUYCHHBIMU BO3MOXKHOCTSIMH 3J0pOBBbSl U OKa3zaHUE
IIOMOUIY B OCBOCHHUH ITPOrPAMMBI.
3aga4yu KOppPeKIHOHHOH padoThI:
YIOBIIETBOPEHHE 0COOBIX 00Pa30BaTENbHBIX MOTPEOHOCTENH;
KOPPEKIMOHHASI TIOMOLIIb B OBJIAZIEHUU 0A30BBIM COJCPKaHUEM O0yUEHHS;
Pa3BUTHE SMOLIMOHATEHO-TMYHOCTHOM Chephl U KOPPEKIIHS €€ HEJJOCTATKOB;
pa3BUTHE TO3HABATEIILHOM JIESITETHHOCTH U (POPMHUPOBAHHE BBICIINX TICUXMUYECKUX (DYHKIHA;
(hopMHpOBaHUE POU3BOIILHON PETYIISAIMN A TEIFHOCTH 1 TIOBE/ICHUS;
KOPPEKLMs HApYLLIEHUI YCTHOM M TUCBMEHHOW PEYH;
obecrieyeHre ycriexa B Pa3lIMuHbIX BUJAX JIESTEIbHOCTH C IIENBIO TOBBIIICHNS] MOTHBAIMM K IIKOIBHOMY
00y4EHHIO.
Opranusanuu y4eOHOro npomecca:
Hetn ¢ OB3 u3-3a 0cOOEHHOCTEN CBOETO TNMCHXO(U3NIECKOTO Pa3BUTHSI UMEIOT O0COOBIe 0O0pa3oBaTEIbHbIC
NOTPeOHOCTH M € TPYIOM YCBaWBAIOT mporpammy 1o amreOpe. [loatomy B oBiajgeHuH O0a30BBIM
coJiep>KaHueM O0y4YEeHHUs MOJTy4YaroT pa3IniHbIe BUbl KOPPEKLMOHHOI MOMOIIH

® [POXOAWUT KOPPEKLWS 3HAHUN U YMEHUH YJaIUXCS;

® YBEJIMYMBACTCSA KOJIMYECTBO YIPAKHEHUM M 33[JaHUM, CBA3AHHBIX C IPAKTUYECKOMU EATEIBHOCTHIO

YUaIIMXCS;

® TEOPETUYECKUI MaTepuall U3ydaeTcsl B MPOLECCE PEIICHNs 3a/1a4 U BbITOJHEHHS 3a/laHU HATJIAIHO-

IPaKTUYECKOTO XapaKTepa;

e MaTepHall HM3ydaeTcs HEOOJBIIMMH JI03aMH, C IMOCTENEHHBIM €ro YCIOXKHEHHEM, YBEIMYMBas

KOJIMYECTBO TPEHUPOBOUHBIX YIIPAKHEHUH;

® YBEJIMYMBAETCA KOJIMYECTBO YIPAKHEHUH HA PA3BUTUE BHUMAHUS, NaMITH, BOCIPHITHS,
MBIIUICHHSI, aHAIUTUKO - CHHTETUYECKOM J1eATeIbHOCTH;

® CMEHa Pa3JINYHBIX BUJIOB AESITEILHOCTH BO BPEMSI YPOKa;

e yuéT TeMIa JeATEIbHOCTH yJallluxcs;

® OKa3aHME JO3MPOBAaHHOW OMOUIY;

e [03TanHoe OPMUPOBAHUE YMCTBEHHBIX JICHCTBUM;

e orepexxaroliee KOHCYJIbTHPOBAHHUE M0 TPYAHBIM TEMaM;

e npuHATHE peOEHKA, HMTHOPUPOBAHUE HEKOTOPHIX HETATHBHBIX TIOCTYITKOB;

® yYeT aKTyaJbHBIX M IOTCHLUHMAIBHBIX BO3MOXKHOCTEH, obOecreueHHe HHIMBHIYaJbHOTO TEeMIIa
oOyueHUs ¥ MPOJIBIKEHUS;

e podUIAKTHKA U KOPPEKILIKS COIIMOKYIBTYPHOM U IIKOJIBHOM J1e3a1anTaluy;

e oOeccreueHue peOEHKY ycrexa B IOCTYITHBIX €My BUJAX JEATEITBHOCTH

® UCIMOJIb30BAaHUE OMOPHBIX CXEM, TaOJIHUI, 1a0JI0HOB, JOCTYIHBIX HHCTPYKLUH, TPE3EHTALUHN UT. [I.



® HCIOJH30BAaHUE MOONIIPSHUH, TTOBHIIICHIE CAMOOIICHKN peOeHKa, YKPEIUIEHUE B HEM BEPHI B CBOU
CHUIBL;

e [O3TamHOE 00O0OIICHNE MTPOJIEIAHHON Ha YPOKE paOOTHI.
Tunbl ypokKoB: YpOK H3ydeHHsS HOBOTO Marepuaia, YpOK - WIrpa, KOMOMHUPOBAHHBIH YpPOK, YpPOK
peteHust 3a1a4, 0000IIEHUS ¥ CUCTEMAaTU3AIMK 3HAHUH, YPOK 3aKPEIUICHUS 3HAHHM, YPOK - KOHTPOJIbHAS
pabora.
Buabl 1eATeIbHOCTH: MHINBHIyaIbHas paboTa, ppoHTanbHas paboTa, paboTa B rpymmnax, mapax.
Texnonmoruu:  JIMYHOCTHO-OPHEHTUPOBAHHAS TEXHOJIOTUSI, ~ WUTPOBBIE  TEXHOJOTHMH,  TEXHOJOTHS
mpoOJIEeMHOTO  OOydYeHHWs, TEXHOJOTHsS  ypoBHEBOW  muddepeHImanum, 3J0pOBbecOeperaromnme
texHoJyioruu, UKT.
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