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IosicHUTeIbHAS 3aNIMCKA.

AnantupoBanHas pabouas mporpamMa mno aiaredbpe B 7-9 KiaccaXx CcoCTaBiI€Ha Ha OCHOBE
CIICAYIOIIHUX HOPMAaTHUBHBIX JJOKYMEHTOB!

1. ®enepanbhblii 3akoH «O0 oOpa3zoBanuu B Poccuiickoit @eneparuu” ot 29.12.2012 N 273-03 (B pex.
ot 02.03.2016 1.).

2. Ilpukaz MunucrepctBa oopaszoBanusa U Hayku PO ot 17.12.2010 r. Ne 1897 (pen. Ot 29.12.2014 r.)
«O06 yrBepxkaeHUN (enepatbHOr0 TOCYAAPCTBEHHOTO OO0pa30BaTENBbHOrO CTaHIApTa OCHOBHOTO
o011ero o0pa3oBaHUSY.

3. [Ipukaz MwunobpHayku Poccum ot 31 nexabps 2015 roma Ne 1577 «O BHECeHMHM W3MCHCHHU B
(denepasbHBI TOCYTApCTBEHHBIN 00pa30BaTENbHBIN CTaHIAPT OCHOBHOTO OOIIEro 00pa3oBaHUs,
YTBEPKIACHHBIN IpuKa3oM MuHuctepcTBa oOpa3zoBaHusi U Hayku Poccuiickoit @enepanuu ot 17
nexadpst 2010 r. Ne1897»

Jannas mporpamma 1o anredpe cocrarieHa s oOydaronuxcs ¢ 3[1P Ha ocHoBe TpeGoBaHui K
pe3yibTaTaM OCBOEHHS OCHOBHOW 0Opa30BaTelbHOM MpOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUsS U
TpeboBanuil denepasbHOr0 TroCyAapCTBEHHOTO 00pa30BaTENbHOIO CTaHAapTa OCHOBHOIO OOIIETro
oOpa3oBanusi. B Hell y4YHWTHIBAaIOTCS OCHOBHBIE HJEH U TOJIOXKEHHS I[IporpaMmbl pa3BUTHS U
(GbopMUpPOBaHHS YHUBEPCAIBHBIX YYeOHBIX NEHCTBUN Ui OCHOBHOTO O0IIEro oOpa3oBaHMsI; BO3PACTHBIE
Y TICUXOJIOTHYECKHE OCOOCHHOCTH YYaIIUXCs ¢ OTPaHUIEHHBIMU BO3MOYKHOCTSIMH 37I0POBBSI.
esan n3ydyenus anredpbi:

e OBJAJICHUE CHUCTEMOM MaTeMaTHYeCKUX 3HAHUN M yMEHUH, HEOOXOJWMBIX MJii IpPUMEHEHUs B
MPAKTUIECKOHN JEATEIIbHOCTH, H3Y4EHHSI CMEKHBIX AUCITUTUINH, TPOAODKEHHSI 00pa30BaHus;

e WHTEUIEKTyaIbHOE pa3BUTHE, (POPMHUpOBaHHE KA4YeCTB JUYHOCTH, HEOOXOJWMBIX YENIOBEKY JUIS
MOJTHOIIEHHOH JKW3HH B COBPEMEHHOM OOIIECTBE: SICHOCTh W TOYHOCTh MBICIH, KPUTHYHOCTH
MBIIUICHUSI, HWHTYHIUS, JIOTHYECKOE MBIIUICHHE, O3JEMEHTHl aJITOPHUTMHUYECKON  KYJIbTYpHI,
IIPOCTPAHCTBEHHBIX MPEICTABIECHUH, CIOCOOHOCTh K NMPEO0IECHUIO TPYJHOCTEH;

e (opMHUpOBaHUE MPEACTABIECHUH 00 HIESIX U METOJaX MATEMAaTHKU KaK YHUBEPCAIbHOIO sI3bIKAa HAYKH
U TEXHHUKH, CPEJCTBA MOJICIMPOBAHMSI SIBICHUH U ITPOLIECCOB;

e BOCIUTAaHME KyJIbTYPbl JMYHOCTH, OTHOIIEHUS K MaTeMaTHKE KaK K 4acTH OOIIeuYesIOBEeUeCKOH
KyJBTYpbl, IOHUMAHNE 3HAUMMOCTH MaTEMAaTHUKH JJIs1 HAy4HO-TEXHUYECKOT 0 IIporpecca.

3anavu u3ydyeHus ajareopbi:

e DopMUpPOBaTh IEMEHTHI CAMOCTOSITEIbHON UHTEIJIEKTYaJIbHOM NEesTEIbHOCTH HA OCHOBE OBJIAJICHUS
MaTeMaTU4YEeCKUMHU METOJIaMH MO3HaHMs OKPYXKAIOIIero Mupa (YMEHHUs yCTaHaBIUBaTb, ONUCHIBATH,
MOJIEIUPOBATH U OOBACHATH KOJIMYECTBEHHbBIE U IIPOCTPAHCTBEHHbBIE OTHOLICHHUS);

e Pa3BuBaTh OCHOBBI JIOTMYECKOI'O, 3HAKOBO-CUMBOJIMYECKOTO M aJITOPUTMHUYECKOIO MBIIUICHUS;
IIPOCTPAHCTBEHHOTO BOOOpPaXKEHUs; MAaTeMaTHUYECKOW peud; YMEHHUs BECTH IMOMCK HH(pOpMalUU U
paboTath C HEel;

e Pa3BuBaTh N03HaBaTEIbHbBIE CIOCOOHOCTH;

e BocnuThBaTh CTpEMIIEHHE K PACIIMPEHUIO MATEMAaTUUECKUX 3HAHU;

e (CnocoOCTBOBAaTh MHTEJIEKTYaJIbHOMY Pa3BUTHIO, (POPMHUPOBATH KAadyecTBa JMYHOCTH, HEOOXOIUMbIE
YeJI0BEeKYy I IOJIHOLEHHON >KM3HM B COBPEMEHHOM OOIIECTBE, CBOWCTBEHHbIE MaTeMaTHYeCKOMN
NEATeNbHOCTH: SCHOCTU U TOYHOCTU MBICIIH, HHTYULIMH, JJOIMUECKOTO MBIIUIEHUS, TPOCTPAHCTBEHHBIX
IPEJCTAaBICHUN, CIOCOOHOCTH K IIPEOI0JIEHUIO TPYAHOCTEH;

e BocnuThiBaTh KyJAbTYpY JMYHOCTH, OTHOIIEHHME K MaTeMaTHKe KaK K YacTd OOIIeuesIoBeYecKOi
KYJIBTYpPBI, UTparoleil 0coO0yro poJib B OOIIECTBEHHOM Pa3BUTHH.

IIcuxosioro-negarornyeckas xapaxkrepucruka ooydarommxes ¢ 3I1P.

Oobyuatomuecss ¢ 3[IP - 310 neru, umeromee HEIOCTaTKM B ICHUXOJOTHYECKOM pa3BUTHH,
noareepxaeHHble [IMIIK u npensrtcTBytomye nonydyeHHo oOpa3oBaHUs 0€3 CO3/1aHUs CIELUAIbHBIX
YCIIOBH.

Bce oOyuaromuecst ¢ 3[1P ucnbIThIBalOT B TOW WIIM MHOW CTENEHU BBIPa)KEHHBIE 3aTPYIHEHUS B
YCBOEHHH y4YeOHBIX MpOrpaMM, 0OYCIOBIEHHBIE HEJAOCTATOUHBIMU MO3HABATEIBHBIMU CIIOCOOHOCTSMU,
ceun(UYecKUMU PacCTPOMCTBAMU TCHXOJOTMYECKOTO pa3BUTHS, HApYIICHUSMH B OpraHU3aIlUH
JESITEIbHOCTH U NIOBEICHUS.



[IporpamMmma HampaBieHa Ha MPEOJOJICHUE TPYIHOCTEH B OCBOCHUU COJEPKAHUS MPOTPAMMBI 10
npeamery. ConepkaHue W OpraHu3aiys y4eOHOro IMpolecca aJalTHPOBAaHA C YYETOM CIETYIOUIMX
0CO0eHHOCTeH 00yYaIoIMXCS |
® HEJIOCTATOYHAs IIO3HABATENbHAs AKTUBHOCTh B COYETAHUHM C OBICTPOM YTOMIIIEMOCTBIO U
HCTOIIAEMOCTHIO;

HE3PEIOCTh AMOLUIA, BOJIU, IOBEICHHUS;

OTPaHWYEHHBIN 3amac OOUUX CBEACHUIN U MPEICTABIICHU;

OCITHBIN CIIOBAPHBIN 3amac, HeCOPMUPOBAHHOCTh HABBIKOB MHTEIUICKTYAIBHON JICSITEIIBHOCTH;
TPYIHOCTHU CIOBECHO-JIOTUUECKHUX OTIEPAIIHii;

HEJIOCTATOYHOCTh  CIIYXOBOTO,  3PUTEIBHOTO  BOCIPHUATHS, MPOCTPAHCTBEHHOTO  CHHTE3a,
JOJITOBPEMEHHOM Y KPATKOBPEMEHHOM MMaMSATH;

OTCYTCTBUE YMEHHS HCIIOJB30BAaTh BCIIOMOTATENIbHBIE CPEJCTBA JJIsl 3alIOMHUHAHUSA, HEYCTOMYMBOE
BHUMAaHUE, MBI 00BEM MMaMSITH;

3aTPy/AHEHHS TIPU BOCIIPOM3BECHUN YUEOHOTO MaTepHaa;

Hec(hopMUPOBaHHBIE MBICTUTEBHBIC OTIEPAIUY (aHAJIN3, CHHTE3, CPABHEHHE);

JI0JITast IEPEKITI0YAEMOCTh € OJTHOTO BUJIA JACATEIHLHOCTH HA IPYTOi;

TIJI0OXO Pa3BUTHIC HABBIKUA YCTHOW U MTUCbMEHHOW PEYH.

VYV oOyuarormuxcst ¢ 3IIP coxpansieTcss HemocTaTouyHas IE€JI€HANPABICHHOCTh JEATEIbHOCTH,
TPYIHOCTH COCPEIOTOUYCHUS W YICp)KaHUs aJTOPUTMa BBHITIOJHSIEMBIX YYCOHBIX NEHCTBHI, HEyMEHHE
OpraHu3oBaTh CBO€ pabouee BpeMs. OTMEHarOTCS TPYIHOCTH TPH CAMOCTOSTEIHHOW OpTraHW3aIluu
y4eOHOI paboThI, CTpEMIICHHE M30eXaTh YMCTBEHHOW HArpy3KH W BOJIEBOTO yCHIHs. JJis TOJPOCTKOB C
3IIP xapakTepHO OTCYTCTBHE CTOMKOTO TII03HABATEIIBHOTO HWHTEPECa, MOTHBALMM JOCTHXKCHUS
pe3ynbTaTa, CTpeMJICHUS K TIOMCKY WH(POPMAIIMH U YCBOSHUIO HOBBIX 3HAHUH.

VYueOHas mMotuBanus y mkoiabHUKOB ¢ 3IIP ocrtaercst He3pesnoi, cOOCTBEHHO y4eOHbIE MOTHBBI
dbopMupyroTcs ¢ TPYAOM M HEYCTOWYHMBBIE, UX HHTEpecyeT OoJbllieé BHENIHSS OLIEHKAa, a He cam
pe3yNbTaT, OHU HE MPOSBISAIOT CTPEMJICHUS K YAYYIIEHHIO CBOMX Y4EOHBIX NOCTHXKEHUH, HE MbITAIOTCS
OCMBICJIUTDH PaOOTY B IEJIOM, MOHATH MPUYUHBI OLTHOOK.

PaboTocmocobHOCTh 1IKOIPHUKOB ¢ 3[1P HEepaBHOMEpHA M 3aBHCHT OT XapaKTepa BBITIOJIHIEMBIX
3agaHuid. OHU HE MOTYT JOJITO0 COCPENOTAaYMBATHCS MPU MHTEHCUBHOM MHTEIUIEKTYalbHOW Harpyske, y
HUX OBICTPO HACTyMaeT YTOMJIEHHE, MPECHIIIEHUE NesTeNbHOCTIO. [Ipu HampsKeHHON MBICIUTEIbHON
NEeSITeNIbHOCTH, yJalllhecss He COXPaHSIOT MPOAYKTUBHYIO pabOTOCHOCOOHOCTh B T€YEHHE BCErO YpOKa.
[Ipyu BBINOJHEHUH 3HAKOMBIX Y4eOHBIX 3aJaHUN, HE TPeOYIOMIMX BOJIEBOTO ycuiusi, nmoapoctku ¢ 3I1P
MOTYT OCTaBaTbCs pabOTOCIOCOOHBIMH /10 KOHIA Ypoka. OCOOEHHOCTH OCBOEHHUS Y4eOHOTO MaTepuana
CBSI3aHBl C HEPAaBHOMEPHON 00y4aeMOCTbIO, 3aMEIUICHHOCThIO BOCHPUATUSA U IepepaboTKoil yueOHOM
uH(pOopMaLUY, HEIPOYHOCTH CIEAOB MIPH 3alIOMUHAHUU MaTepuaa.

Jia obyuaromuxcst ¢ 3P xapakrepHbl TPYIHOCTH YCBOEHHUS U ONEPUPOBAHMS TMOHATUAMU, C
TpyzoM 3anomuHarot onpenaeneHus. [logpoctku ¢ 3I1P npoaykTuBHEE ycBauBatOT MaTtepuai ¢ OOpPor Ha
ITOPUTM, BU3YAJIbHOU MOJACPKKON, HATMYHEM CMBICIOBBIX CXEM.

[konpaukam ¢ 3IIP ciao)kHO caenarh OMOCPEIOBAaHHBIN BBIBOJ, OCYLECTBUTh NPUMEHEHUE YCBOCHHBIX
3HaHMI B HOBOW cuTyanuu. HaOmiomaercs 3aTpyAHEHHE MOHUMAaHHS HAayYHBIX TEKCTOB, MM CJIOXHO
BBIJICNTUTH TJIaBHYIO MBICIIb, PA30UTh TEKCT HA CMBICIIOBBIE YACTH, U3JI0KUTh OCHOBHOE COJIEpIKAHUE.

[Ipouecc oOy4eHHsS TakMX MIKOJBHUKOB HMEET KOPPEKIMOHHO-PA3BUBAIOLIUI  XapakTep,
HAIMpPAaBJICHHBI HA KOPPEKIHI0 MMEIOIIUXCS Yy OOydaroluxcs HEAOCTAaTKOB B Pa3BUTHHU, MPOOEIOB B
3HAHUSX U OTIMPAETCS HAa CYOBEKTHBHBIN OMBIT IIKOJBHUKOB U CBSI3b C peanbHOM ku3Hbl0. CoaepkaHue
oOyueHusi B MpeaiaraeMoil mporpamMme MepecMOTPEHO Tak, 4To (HOpPMHUpPOBAHHME 3HAHUN W YMEHHM
OCYIIECTBJISETCS HAa JOCTYITHOM JUISI IIKOJbHUKOB YPOBHE.

VYueOHsblil penMer «Anredpa» BXOIUT B MpeIMETHYI0 00macTh «MareMaTuka U MHPOpPMATHKAY,
SABIISETCS 00s3aTeNBHBIM TSl U3y4eHUs B 7-9 Kiaccax.
CornacHo y4yeOHOMY IUTaHY A7 00Opa30BATENBLHOTO YUPEXKIECHUS Ha M3ydeHHe anreOpsl B 7-9 kiaccax
OTBOJUTCS 3 yaca B HEAENI0 B TeUEHHUE Kaxaoro rojga odyudenws, Bcero 315 ypoko. M3 Hux B 7-9
knaccax 315 gacoB: B 7 kimacce - 105 gacos; B 8 xitacce -105 gacoB; B 9 xinacce — 105 gacos.
YpoBeHb U3ydeHUs MpeaMera — 0a30BbIil.

1. Tlnanupyemble pe3y/IbTAaThl OCBOEHUS CO/IeP:KaHUs NMpeaMeTa.
[Iporpamma oOecrieunBaeT IOCTHIKEHHE CIEAYIOUIMX Pe3ydbTaToB OCBOCHHSA 00pazoBaTEIbHON
IIPOrpamMMbl OCHOBHOTO 00111eT0 00pa30BaHus:



JINYHOCTHBIC:

BOCIIMTAHUE POCCUICKOM TpaKJAaHCKOM WIEHTHUYHOCTU: MATPUOTHU3Ma, YyBaxeHHs K OtedecTBy,
OCO3HAHUS BKJIAJIa OTCYECTBEHHBIX YUYEHBIX B pa3BUTHE MUPOBOU HAYKH;

OTBETCTBEHHOE OTHOIIIEHUE K YUEHHUIO, TOTOBHOCTh M CIIOCOOHOCTh 00YYaIOMUXCsA K CAMOPA3BUTHIO U
caM000pa30BaHHIO HA OCHOBE MOTHBALUM K OOYUEHHIO U TIO3HAHMUIO;

OCO3HAHHBII BBIOOP U MOCTPOSHHE NANbHEHIIEeH HHANBUIYAILHOW TpAaeKTOpHH 0O0pa3oBaHus Ha Oaze
OPUEHTUPOBKHA B MHpE Tpodeccuii u MpoecCHOHATBHBIX MPEANOYTCHUNH C y4ETOM YCTOMUMBBIX
MO3HABATEIBHBIX MHTEPECOB, a TAaK)Ke€ HAa OCHOBE (DOPMHPOBAHUS YBAKHUTEIHHOTO OTHOLICHUS K
TPYLy, Pa3BUTHE OIIBITA YYACTHs B COLIMAIIBHO 3HAYUMOM TPYIE;

YMEHHE KOHTPOJIMPOBATH MPOLIECC U PE3YNIbTAT YICOHONH M MaTEeMAaTHIECKOH NI TETbHOCTH;
KPUTHYHOCTh MBIIUICHHs], HTHUIIMATUBA, HAXO(YMBOCTb, AKTUBHOCTb IIPU PELICHUU MATEMaTH4YECKUX
3a1a4.

MeETalpeaAMETHBIC:

YMEHHE CaMOCTOATENILHO OMPENENATh 1IeTU CBOEro OOydeHHs, CTaBUTh U (HOPMYIHPOBATH IS CeOst
HOBBIE 337]a4M B yu€0€e, pa3BUBAaTh MOTHBBI U HHTEPECH CBOEH MTO3HABATEIHLHON IEATEIbHOCTH;
yMEHHE COOTHOCHUTH CBOM JIEUCTBHS C MNIAHUPYEMBIMU PE3yJIbTaTaMU, OCYIIECTBISATh KOHTPOJIb CBOCH
NESITETPHOCTH B TPOIECCE JOCTHMKEHHUS pPe3yJbTara, OMPENesTh CIHOCOOBI JIEHCTBUM B paMKax
MPEIJIOKEHHBIX YCIOBUM W TpeOOBaHMWM, KOPPEKTUPOBATH CBOM JIEUCTBUSI B COOTBETCTBUMU C
U3MEHSIOICICS CUTYyallue;

yYMEHHUE OTPECNATh MOHATHS, CO3/IaBaTh 000OIICHNS, YCTAHABINBATh AHAJIOTUH, KIaCCH(PHUITUPOBATH,
CaMOCTOSITEIHHO BEIOMPATh OCHOBAHUS U KPUTEPHUH IS KIaCCU(PUKAIIHH;

YMEHHE YCTaHABJIHMBATh NPUYUHHO-CJICJACTBEHHBIC CBSI3H, CTPOUTH JIOTUUECKOE PaCCYKJICHHE,
YMO3aKJITIOYeHUE (MHIYKTUBHOE, IEAYKTUBHOE U TI0 AaHAJIOTHH) U JIENaTh BBIBOJIBI;

pa3BUTHE KOMIIETEHTHOCTH B 0O0JIaCTH HCIOJB30BaHUS HMH(POPMAIMOHHO -KOMMYHUKAIIMOHHBIX
TEXHOJIOTHH;

MepBOHAYANIbHBIE MIPEICTaBICHHs 00 UAEIX U O METOJaX MaTeMaTUKU Kak 00 YHHUBEPCaJIbHOM S3bIKE
HayKU U TEXHUKH, O CPEJICTBE MOJCIMPOBAHNUS SIBJICHUI U MPOLECCOB;

yMEHHE BHJIETh MaTeMaTHYeCKyl0 3aJadyy B KOHTEKCTe MpPOOJIEMHON CcHUTyallun B JAPYTUX
JUCUUIIIIMHAX, B OKpYKarOIIeH )KU3HH;

YMEHHE HaXOJIUTh B PAa3IMUHBIX HMCTOYHHKAX HWHMOPMAIUIO, HEOOXOAUMYIO JJsi pelIeHUus
MaTeMaTHUYeCKUX Ipo0sieM, U MPeACTaBIATh €€ B HOHATHON (hopMe, MPUHUMATD PEIICHUE B YCIOBUSIX
HETIOJTHOM MJTM U30BITOYHOM, TOYHOM MITM BEPOSTHOCTHOU MH(OpMAIUK;

yMEeHHE MOHMMATh M HCIIOJb30BaTh MaTeMAaTHUYECKUE CPENCTBA HArISAHOCTH (Tpaduku, TaOIUIbL,
CXEMBI U JIp.) JJIsl WLTIOCTPALUU, UHTEPIIPETalluY, apryMEHTaIl1H;

YMEHHE BBIJIBUTaTh TUIOTE3bI IPU PELICHUH 33/1a4H, IOHUMAaTh HEOOXOAUMOCTh UX IIPOBEPKU;
IMOHUMAHHE CYIIHOCTU aJTOPUTMUYECKUX MPEINUCAHUN M YMEHHUE JECHCTBOBATH B COOTBETCTBUU C
MPEAJIOAKEHHBIM AITOPUTMOM;

YMEHHE OpPraHU30BBIBATh Y4E€OHOE COTPYJHHMYECTBO M COBMECTHYIO NEATEIbHOCTb C YYHUTEIEM U
CBEPCTHUKAMH; pabOTaTh HHAWBUIyaTIbHO U B TPYIINE: HAXOIUTH 00Illee PelIeHUE U pa3peniaTh
KOH(JIMKTBI HA OCHOBE COTJIACOBAHMSI MO3UIIUN U ydeTa HHTepecoB; GOpMYyIUPOBATh,
apryMeHTHUpPOBAaTh U OTCTAaUBATh CBOE MHEHUE;

YMEHHUE OCO3HAHHO MCIIOJIb30BaTh PEUYEBbIE CPEACTBA B COOTBETCTBUU C 33]1a4€il KOMMYHUKAIUU JJIs1
BBIPOKEHHUSI CBOMX YYBCTB, MBICIEH M MOTpeOHOCTEH s TMIaHUPOBAHUS W PETYJSIUH CBOEH
NEeSATENbHOCTH; BJIaJCHUE YCTHON M MUCbMEHHOM peuybl0, MOHOJIOTMYECKON KOHTEKCTHOM PEeublo;
dbopMHUpOBaHHE W pPAa3BUTHE KOMIIETEHTHOCTH B 00JacTH HCHOJB30BaHUS HHGOPMAIIMOHHO -
KOMMYHUKAI[MOHHBIX TEXHOJIOTUH.

npeAMeTHbIE:

1. oco3HaHue 3HaYEHUS MAaTEMATHKH IS IIOBCEIHEBHOM KU3HH YEIOBEKA;

2. TpeAcTaBleHHWE O MAaTeMaTHYeCKOW HayKe Kak cepe MaTeMaTH4ecKOW NesTeNIbHOCTH, 00 JTamax eé
pa3BUTHSA, O €€ 3HAUUMOCTH JJI Pa3BUTHUS LUBUIN3ALINY;

3. pa3BUTHE yMEHUU padOTaTh C y4eOHBIM MATEMATHUYECKUM TEKCTOM (aHAIW3UPOBaTh, H3BIEKATh
HeoOxoMuMy0 HH(OpMaNHI0), TOYHO M TPAMOTHO BBIpAKATh CBOU MBICIH C MPUMEHEHHEM
MaTeMaTH4eCKOW TEPMHHOJOTHH U CUMBOJIMKH, MPOBOJUTH Kiaccu(UKAIMK, JTOTUYECKHE 000CHO-
BaHUS,

4. BnaneHue 6a30BBIM MOHATUHHBIM aIMapaTOM IO OCHOBHBIM pa3fieliaM COJIeP>KaHuUs;



o

CHCTEMaTHYEeCKHE 3HaHUS O (QYHKIUSAX U UX CBOUCTBAX;
IIPAKTUYECKH 3HAYMMBbIE MAaTEMAaTHUYECKUE YMEHMS M HAaBBIKM, HX IIPUMEHEHHE K PELICHHUIO
MaTeMaTHYECKUX U HEMATEeMaTU4ECKUX 3a/1a4, IIPEAIIOJIararoniee yMEeHHUs:

BBITIOJTHATH BBIYUCIICHHS C HATYPAJIbHBIMU YHUCIAMHU, OOBIKHOBEHHBIMU U JIECATUYHBIMH JIPOOSIMHU,
MOJIOKUTEIBHBIMU U OTPHUIIATEIbHBIMU YHCIIAMHU;

pelaTh ypaBHEHHsI, HEPABEHCTBA, CUCTEMbl YPABHEHUH M HEPABEHCTB;

pelaTh TeKCTOBBIE 3a/1a4 apu(pPMETHUYECKUM CIIOCOOOM U C NOMOIIbIO COCTaBJICHMSI U pElIECHUs
YpaBHEHUM;

HCII0JIb30BaTh aJIreOpanyecKuil sI3bIK JUIsl ONMCAHUS IPEIMETOB OKPYKAIOLIEr0 MUpPa U CO3/IaHuUs
COOTBETCTBYIOIIMX MaTeMaTHUYECKUX MOJICIICH;

MIPOBOJIUTH MPAKTHYECKHE PACUYETHI: BBIUMCIICHUS C MPOICHTAMH, BBIYMCICHHUS CTaTHCTHYECKHX
XapaKTEPUCTUK BBITIOJTHEHUE MPUOIKEHHBIX BEIYMCIICHUN;

BBITIOJTHATE TOXKJIECTBEHHBIE TPe00pa30BaHus pallMOHABHBIX BEIPAKCHUH;

BBITIOJTHATE OTIEPALUH HAJ MHOYKECTBAMU;

UCCIEe0BaTh GYHKLINU U CTPOUTH UX TpapuKu;

YUTaTh M HCIOJB30BaTh WHGOPMANHIO, TPEACTABICHHYIO B BHJAE TAaONHIL, JHArpaMMbI
(cTonOuaToi MM KPYroBoi);

pemarh nNpocTerine KOMOMHATOPHBIE 3a/1a4H.

Ilnanupyemblie pe3yabTaTbl 00yUeHUS.

Tema
paszaena

OOyyaromuiics HayqYuTCst

OO0yuaromuiicst MOJIY4UT BO3MOKHOCTh
HAyIUTHCS

Anrebpanye
CKHe
BBIPKCHHUS.

- OTIEPUPOBATH TOHITHSIMHU «TOXKIECTBOY,
«TOJIECTBEHHOE MpeoOpa3zoBaHuey,
peuaTth 3a/1a4u, coaepkaniue OyKBeHHbIE
JaHHBIE, paboTaTh ¢ hopmynamu;

- ONEpPHUPOBATH MOHSATUEM «KBAJIPATHBIN
KOPEHb», IPUMEHSATH €r0 B BBIUUCIICHUSAX;

- BBITIOJIHATH MIPeoOpa3oBaHue
BBIPAKEHUH, COZepKAIUX CTEIIEHU C
LeIBIMU TIOKA3aTeNIIMU U KBaJIpaTHbBIE
KOPHU;

- BBIMIOJIHAThH TOXKECTBEHHbIE
npeoOpa3oBaHusl pallMOHAIbHBIX
BBIPAKCHUI Ha OCHOBE MPABUJI ICUCTBUIA
HaJl MHOTOWICHAMH U allreOpandyecKuMu
IpOOsSMH;

- BBIMOJHSTH Pa3NIoKEHNUE MHOTOYWICHOB Ha
MHOKHUTEJIH.

- MPUMEHSTH TOXICCTBEHHBIC
npeoOpa30BaHus sl pEIICHHs 3a/1a9 U3
pa3IMYHBIX Pa3AeoB Kypca.

YpaBHeHus.

- pemaTh OCHOBHBIE BU/Ibl PAllMOHAIIbHBIX
YpaBHEHUH C OJIHOM EPEMEHHOM,
CUCTEMBI JIBYX YPABHEHUH C ABYMs
IIEpEMEHHBIMU;

- IOHUMATh YPAaBHEHUE KAaK BAXXHEUIIIYIO
MaTEMaTUYECKY0 MOJIENb ISl ONIMCAHUS U
W3Y4YEeHUS Pa3HOOOPa3HBIX peaTbHBIX
CUTYallll, pelaTh TEKCTOBBIE 3aa41
anredpanvdeckiuM METOJIOM;

- MPUMEHSTH TpadUvecKHe MPeACTaBICHUS
JUISL UCCIIEIOBAHUSl YPABHEHUH,
HCCIIEIOBAHUS U PELICHUS CUCTEM
YPAaBHEHUH C JBYMS IIEPEMEHHBIMH.

- OBJIQ/IETh CHEIHATbHBIMH IPUEMaMHU
pellleHrs ypaBHEHUHN U CUCTEM ypaBHEHUH.

Hepasencrts

a.

- HIOHUMATb TCPMHUHOJIOTUIO U CUMBOJIUKY,
CBsA3aHHBIC C

OTHOIICHUEM HCPABCHCTBA, CBOMCTBa

YU CJIOBBIX HCPABCHCTB,

- OCBOUTH pa3HO0Opa3HbIe MPUEMBI
JI0Ka3aTeIbCTBA HEPABEHCTB; YBEPEHHO
OPUMEHSTH anmnapaT HEPaBEHCTB JUIs
peleHus pa3Ho00pa3HbIX




- pelaTh JMHEWHbIE HEPABEHCTBA C OJIHOM | MaTeMaTUYECKUX 3a]1a4, 3a/1a4
IIEPEMEHHOM U UX U3 CMEXHBIX NPEAMETOB U IPAKTUKH.
CUCTEMBI; PeLIaTh KBAIPATHbIE
HEpaBEHCTBA C OMOPO Ha rpaduyeckue
IIPE/ICTaBIICHMUS;
- IPUMEHSATH annapaT HEPABEHCTB JJIs
pelIeHns 3a/1a4 U3 pa3InyHbIX Pa3/IesioB
Kypca.
Yucnossle - IOHUMATh TEPMUHOJIOTUIO U CUMBOJIMKY, | - pa3BUBaTh IIPEACTABIECHUE O
MHOKECTBA. | CBSI3aHHBIE C TIOHATUEM MHOKECTBA, MHO>K€ECTBAX;
BBIIIOJIHATH OTNE€palMy HaJ MHOKECTBAMM; | - pa3BUBATh MPECTABICHUE O YHCIIE U
- KCII0JIb30BaTh HaYaJIbHbIE YHUCJIOBBIX CUCTEMAX OT HAaTYpaJIbHbIX 10
MIPEJICTaBICHMS O MHOXKECTBE JEHUCTBUTENbHBIX YU CEI.
JEMCTBUTENbHBIX YHCET.
OYHKIUH. - IOHUMAaTh U UCIIOJIb30BATh - pematb KOMOMHUPOBAHHbBIE 3a]]a4u C
(yHKIIMOHAJIbHBIE IOHSTHSL, S3bIK npuMeHeHueM (GopMya N-ro wieHa u
(TepMUHBI, CHMBOJINYECKHE 0003HAUEHNUS); | CyMMBI N MEPBBIX UIEHOB
- CTPOUTH I'paUKH FIEMEHTAPHBIX apu@MeTHUYecKoil 1 reOMETPUUECKON
(byHKIMMA, UCCIIEIOBATH CBONCTBA MPOTPECCUI, TPUMEHSIS TTPU STOM
YHUCIIOBBIX (YHKIIMI Ha OCHOBE M3YUEHUSl | almnapar ypaBHEHUN U HEPABEHCTB;
MOBEACHUS UX TPapHUKOB; - IOHUMATh apUPMETHUECKYIO U
- MIOHUMAaTh PYHKIHIO KaK BayKHEHUIIyI0 F€OMETPUYECKYIO TPOrPECCUN Kak
MaTeMaTHYECKYI0 MOJIENb JIJIsl OTUCaHUs (GyHKIMM HaTypaJbHOTO apryMeHTa.
MIPOLIECCOB U SBJIEHUH OKPYXKAIOLIETO
MHpa, TPUMEHSATH (PYHKIIMOHATBHBIN S3BIK
JUIS ONTMCAHMSI U UCCIIETOBAHMS
3aBUCHUMOCTEN MeXy (PU3HMYECKUMU
BEJTMYMHAMU;
- IOHUMAaTh U UCIIOJIb30BATH SI3bIK
MOCJIEI0BATENbHOCTEN (TEPMUHBL,
CUMBOJIMYECKHE 0003HAUYCHHUS ),
- IPUMEHSTH (GOPMYJIbI, CBA3AHHbIE C
apupMETHIECKON U TEOMETPHUUIECKON
MIPOrpecCUsiMHU, U armapar,
c(hOpMUPOBAHHBIN MPU U3YYECHUH IPYTHX
pas3aenioB Kypca, K pelIeHHIo 3aa4, B TOM
YHClIe C KOHTEKCTOM U3 PEabHOM KU3HU.
DeMEeHThI - HCTIOJIb30BATh B XOJIE PELICHHUS 3a/1a4 - mpuoOpecTy NMepPBOHAYAIIBHBIHN OIBIT
MIPUKJIAIHOM | J€eMEeHTapHbIe MPE/ICTaBICHUS, CBSI3aHHbIC | OpraHu3aluy cOopa TaHHBIX MpU
MaTeMaTHKU | ¢ MPUOIMKEHHBIMU 3HAUEHUSMHU BEJIMYMH; | MPOBEACHUU OMPOca OOIIECTBEHHOTO
- HCTIOJIb30BaTh MPOCTEHIIINE CIIOCOOBI MHEHUS, OCYLIECTBIISATh UX aHATU3,
MIPE/ICTaBJICHUS U MIPEJICTABIISTh PE3yIbTaThl
aHaJlM3a CTaTUCTUYECKHUX JaHHBIX; ompoca B BHJIe TaOIUIIbI, AUATPAMMBI;
- HAXOJIUTh OTHOCUTEJIBHYIO YacTOTY U - HAyYUTBCS HEKOTOPBIM CIIELUAIBHBIM
BEPOSATHOCTh CIIy4aifHOTO COOBITHS; IpuEéMaM peleHus
- pemaTh KOMOMHATOPHBIE 33/1a41 Ha KOMOMHATOPHBIX 33/1a4 MAaTEMaTUKH.
HaXO0’XJIeHHEe Ynciaa 0OBEKTOB WIIH
KOMOWHAITHIA.

Cucrema onenku goctuzkeHnii odyuawommxcest ¢ OB3 niianupyeMbix pe3yibTaToOB OCBOCHHS.
Buabl KOHTPOJISA: BXOAHOM, TEMAaTUYECKHI, TPOMEXYTOUHBIN, UTOrOBAasl ATTECTALIHS.
@®opMbl OPraHM3alMi KOHTPOJIA: YCTHBINH ONpPOC, MMChbMEHHBIM 0Npoc (KOHTPOJIbHAs paboTa, TecToBas
paboTa, camocTosTeNIbHAs paboTa U MpPoBepoUHble paboThl HAa 15 — 20 MuHYT ¢ AU hepeHIupPOBaHHBIM

OIICHUBAHHEM).

BXO}IHOﬁ KOHTPOJIb OCYHICCTBJIACTCA B Ha4daJIC TOJa. OH 103BOJISET OLICHUTL 3HAHUA MU YMCHUSA
ydqalmuxcsd, ¢ KOTOPbIMU OHU MMPUILIN B KJIIACC U OMPECACIIUTL 30HY OJKaiIero u AKTYaJIbHOTO pa3BUTHL.




TemaTHuyecKkuil KOHTPOJIb OCYIIECTBISAETCS MO 3aBEpIICHUIO TeMbl. OH MO3BOJSET OLCHUTh 3HAHUS U
YMEHUSl YyYalllUuXCs, TIOJyYeHHbIE B XOJ€ JOCTaTOYHO MPOJOJDKUTEIBHOTO TMEpHoJia padoOThL
IIpomekyTOUHBIN KOHTPOJIH OCYIIECTBISETCS MO 3aBEPUICHUIO yueOHOro roja. B koHIe yuyeObHOro roga
Y TI0CJIE OKOHYAHUS ONPEeIEHHON CTYyIIeHU 00y4YeHuUs

HToroBasi arrecTauMs IPOBOIUTHCS TOCIE 3aBEPIICHUS YI€OHOTO Kypca OCHOBHOW IIKOJBI B (hopMme

I'BD.

OneHKa MMCHbMEHHBIX PA0OT y4almxcsl.

OtMmetka «5» CTaBHUTCS B CICAYIONIUX CIydasx:

e paboTa BBINOIHEHA MTOJIHOCTHIO.
® B PacCYXJICHHUAX U 000CHOBAHMSIX HET MPOOEIIOB M OIMINOO0K;
® B PCIICHUM HET MATEeMaTHYECKUX OIMMOOK (BO3MOXKHA OJJHA HETOYHOCTH, OMHUCKA, HE SIBISIOIIASCA

CJICZICTBMEM HE3HAHUS MJIM HETIOHUMAaHUs y4eOHOTO MaTepuana).

OtMeTKa «4» CTaBUTCS, €CIIN:

e paboTa BBIMOJHEHA MOJHOCTHIO, HO OOOCHOBAHHS IIAroB PEIICHUS HEIOCTATOYHBI (€CIH YMEHHS
000CHOBBIBATH PACCYXCHUS HE SBIISUTACH CIIEUATBLHBIM 00BEKTOM MPOBEPKH);
e JlomylieHa OJHA OLIMOKa WM J1Ba-TPU HEJ0YeTa B BBIKIAAKAX, YepTekKax WM rpadukax (eciau 3Ta

BHJIBI PAaOOTHI HE SBJISUIUCH CTIEIMAIEHBIM 0OBEKTOM MPOBEPKH).

OtMmetka «3» CTaBHUTCS, €CIIM: JIOMYIIEHBI 0OoJiee OJHOM OMMOKM UK O0Jiee JABYX-TpPEX HEJOUYETOB B

BBIKJIaJIKAX, YEPTEKaxX WIH rpaduka, HO yJalIuics BiajeeT 00s3aTeIbHBIMU YMEHUSIMH TI0 TIPOBEPSEMOM

TeMe.

OTtMeTka «2» CTaBHUTCS, €CIIU: JOMYIICHBI CYIIECTBEHHBIEC OMIMOKH, TMOKAa3aBIME, YTO YyJYalIUHCsS HE

BIIaJIeeT 00s3aTEIHFHBIMY 3HAHUSMH T10 JAHHOW T€Me B MOJTHOU Mepe.

Ouenka yCTHbIX pa0doT y4yauuxcs.

[Ipu mpoBepke KauecTBa 3HAHUI MPU YCTHOM ONPOCE MOXKHO BBIJICTUTH CIEAYIONTHE KPUTEPUH OIICHOK:

e «5» - mMaTepuall TIOJIHOCTHIO YCBOCH. YUEHUK OTBEYaeT Ha BCE MPEIOKEHHBIE BOMPOCHI, MPUBOIUT
coOCTBEHHBIE MPUMEPHI, BEICKA3bIBAET CBOIO TOUKY 3PEHMS Ha MPEATI0KEHHYIO TEMY.
e «4» - maTepual MOJIHOCTbIO YCBOEH. YUEHHK OTBEYAET HA BCE MPEAJIOKEHHBIE BOMPOCHI, TPUBOIUT

MIPUMEPHI U3 YICOHHKA, HO MOKET JOIYCKaTh HETpyObIe OMHUOKH.

e «3» - MaTepual YCBOEH YaCTUYHO. YYEHHUK OTBEYAET Ha OOJBIIYIO YacTh MPEIOAKEHHBIX BOIIPOCOB C

MTOMOIIBIO YYUTEIS UIH OJHOKIACCHUKOB, JIOMYCKAET OLINOKH.

® «2» - Marepuajq HE YCBOEH. YYeHHMK MO0 BOOOIEe HE OTBEUaeT HU HAa OJUH M3 TMPEIJIOKEHHBIX

BOIPOCOB, OO OTBEYAET HA YacTh BOMPOCOB, HO C MOMOUIBIO YUUTENS UM OJHOKIACCHUK, JTOMYCKaeT

rpyObIe OITHOKH.

OneHKa TeCTOBBIX 3aJaHUM.

e 90-100% - oTiH4HO «5»;

70-89% - xoporio «4»;

50-69% - ynoBIETBOPUTENBHO «3»;

MeHee 50% - HEeYZJOBIETBOPUTEIBHO «2».

[Ipy mpoBedeHHHM TEKYIIEro KOHTPOJS YCHEBAEMOCTH M MPOMEXKYTOYHOW aTTeCTallH
obyuarouxcs ¢ 3[1P Hy)kHO mpUIEP>KUBATHCS CIICIIUATBHBIX YCIOBUH!

e ocoOyio (opMy OopraHu3anuy TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH M MPOMEKYTOYHOW aTTECTAIMH C
y4eTOM OCOOBIX 00pa3oBaTeIbHBIX MOTPEOHOCTEN M MHAMBUAYATHLHBIX OCOOCHHOCTEH 00yUYaromuxcs
c 3I1P;

® MPUCYTCTBME MOTHUBAIIMOHHOTO ATarna, CIOCOOCTBYIOIIETO TICUXOJIOTUYECKOMY HACTPOIO Ha paboTy;

® OpraHu3ylUIyI0 MOMOUIb IEJarora B palMOHAIM3alMU pacClpeAesieHus BPEMEHH, OTBOJUMOTO Ha
BBITIOJTHEHUE Pa0OTHI;

® TMPENOCTaBJICHHE BO3MOXKHOCTHM HCIOJB30BaHUS CHpPAaBOYHOM HWHGOpMAIlMU, Pa3HOTO poja
BU3YAIIbHOU TMOJIEP’KKH (OMOPHBIE CXEMbI, aITOPUTMBI YUEOHBIX JEUCTBUN, CMBICIOBBIE OTIOPHI B
BHJIE KJITFOUEBBIX CJIOB, IJIaHa, 00pa3iia) Mpu caMOCTOSITETFHOM ITPUMEHEHUN;

e TUOKOCTh MOAX0Ja K BeIOOPY (OpPMBI M BUAA JUATHOCTHYECKOTO MHCTPYMEHTApHsi U KOHTPOJIHHO-
M3MEPUTENBHBIX MATEPUATIOB C YUETOM O0COOBIX 00pa30BaTENbHBIX MOTPEOHOCTEN M MHINBUIYATBHBIX
BO3MOXHOCTEH oOyuaromerocs ¢ 3I1P;

® aJanTalMI0 WHCTPYKIUU C Y4ETOM OCOOBIX 00pa30BaTENbHBIX MOTPEOHOCTEH W MHIUBUIYATBHBIX
TpyaHocTel oOydaromuxcsi ¢ 3[1P (B wactHOCTH, ympolieHHe (GopMyIupoOBOK, 0cO00€ MOCTPOSHUE
WHCTPYKIIMH, OTPAXKAOIIEH ITAITHOCTH BBHIMIOJHEHUS 3aJaHMs);



® OTCIEKMBaHUE JEUCTBUU oOyyaroumierocs i OLIEHKM [IOHUMaHWs WM WHCTPYKUUU U, IpHU
HEO0OXOIMMOCTH, €€ YTOUHCHHE,

L YBCJII/I‘ICHI/IG BpeMeHI/I Ha BBITIIOJIHCHHC 3a[[aHHﬁ;

e BO3MOXKHOCTh OpraHU3al[M¥ KOPOTKOTO IepephiBa IpPH HApaCTAHWHM B TOBEACHHHM IOJIPOCTKA
MPOSIBJICHUM YTOMJIEHUS, UCTOLLCHUS;

® UCKIIOYCHHE CHUTYallud, NPHBOIIMX K SMOIMOHAIFHOMY TpPaBMUpPOBaHHIO oOywaromerocs (B
YaCTHOCTH, HEraTUBHBIX PEAKIIMI CO CTOPOHBI II€1arora).

CO6JHO[[€HI/IC BBIHIeHepe'-II/ICJICHHBIX YCJ'IOBI/If/'I HpOBeI[eHI/Ifl arrecranguun ITIO3BOJIACT NCKIIIOYUTHh

HETaTUBHOE BIIMSHUE CTOPOHHHX (PaKTOpOB Ha MPOIYKTUBHOCTH BBINOJHEHHs oOydatommmcs c¢ 3I1P

TCCTOBBIX 3aIIaHHfI " BBISABUTH O6’I)€KTI/IBHI>II71 ypOBeHI) YCBOCHI/IFI y‘-IC6HOFO MaTCpI/IaHa

2. Copep:xaHue TeM y4eOHOI0 Kypca.
Auaredpanyeckne BbIpasKeHHs.
BripaxkeHue ¢ nepeMeHHbIMU. 3HaYEHHUE BBIPAYKEHUS C IEpEMEHHBIMU. JIoMyCTHUMbIE 3HaYEeHUS
nepeMeHHbIX. ToxaecTBo. ToxaecTBeHHbIE TPeoOpa3oBaHUs aNre0panyecKuX BhIPAKEHUH.
JlokazaTenbCTBO TOX/IECTB.
CreneHsb ¢ HaTypaJIbHBIM MOKa3zaresaeM U e€ cBoiicTBa. OqHowieHbl. OJTHOWIEH CTaHAapTHOIO BUJIA.
Crenens oHOuIeHa. MHOTOWIeHb. MHOTOWIEH cTaHapTHOTO Buaa. Crenenb MHOrousneHa. CioxeHue,
BBIYMTAHNUE U YMHOKE€HHE MHOTOWIEHOB. DOpMyIbl COKpaIIEHHOIO YMHOXKEHUS: KBAJpaT CYMMBI U
KBaJIpaT pa3HOCTH JIBYX BbIpayKE€HUH, MPOU3BEACHNE PA3HOCTU U CYMMBI IBYX BbhIpaxxeHHi. Pa3noxkenue
MHOTOYJIEHA Ha MHOKHUTEH. BbiHeceHune 001iero MHOKUTENS 3a ckoOku. Meroa rpynnupoBku. PasHocTh
KBaJIpaToB JIByX BbIpaxkeHuil. CymMMa U pa3HOCTh KyOOB /IBYX BblpaskeHUid. KBanpaTHbIil TpEXUIIeH.
Kopens kBagpaTHoro Tpéxuiena. CBoicTBa KBapaTHOro TpéxwieHa. Pa3nokeHne KBaJIpaTHOTo
TpEXWIeHa HA MHOKHUTEIH.
Pammonansueie Beipakenus. Llenbie Beipaxkenus. J[poOHbie BeIpakeHus. ParinonanbHas 1po0Ob.
OcHOBHOE CBOWCTBO pamMoHaabHOM apoou. CiioKeHue, BBIUUTAHHE, YMHOKCHHUE U JICJICHUE
panMoHaNBHBIX ApoOeii. Bo3BeneHne panmoHaibHOM IpoOH B cTeneHb. TOXKIECTBEHHBIC MPE0Opa30OBaHMS
palMOHAIBHBIX BhIpaKeHUH. CTENEHb C LIEeJIbIM MMOKa3aTesieM U €€ CBOMCTBA.
KBanparueie kopau. ApudmeTnyecKkuii KBaApaTHBIH KOPEHB U €ro CBOMCTBA. TOXKIECTBEHHBIC
npeoOpa3oBaHusl BEIPAKEHUH, coAepKalluX KBaJApaTHbIe KOPHH.

YpaBHeHHus.

YpaBHenue ¢ ogHoM nepeMeHHol. Kopenb ypaBHeHus. PaBHOocUIIbHBIE ypaBHEeHUS. CBOMCTBA ypaBHEHUIM
C OJTHOM IEpeMEHHON. YpaBHEHUE KaK MaTeMaTu4ecKasi MOJIENb peaibHOM cuTyanuu. JInneitHoe
ypaBHeHue. KBanpatnoe ypaBuenue. @opmysa KOpHEH KBaJpaTHOTO ypaBHeHus. Teopema Buera.
PanmonaneHble ypaBHeHuUs1. Perienre paiiioHanbHbIX ypaBHEHUH, CBOIAIINXCS K TUHEHHBIM WU K
KBaJIpaTHBIM ypaBHEHUSAM. PellieHne TeKCTOBBIX 3a/1a4 ¢ MOMOIIBIO0 PAlIMOHAIBHBIX YPaBHEHUH.
VYpaBHeHHE ¢ ABYyMs MTepeMEeHHBIMU. |'paduk ypaBHEHUS C IByMsI epeMeHHbIMU. JInHelHOe ypaBHEHUE C
JBYMsI IEPEMEHHBIMU U €T0 TpaduK.

Cucrembl ypaBHEHUH ¢ AByMS niepeMeHHbIMU. [ padudeckuii MeTo]] pereHus CUCTEMbl ypaBHEHUH C
JBYMS IIEpEMEHHBIMU. Penienue cucrtemM ypaBHEHU METOJIOM MOJCTAaHOBKU U clokeHus1. Cucrema IByX
ypaBHEHUH C ABYMS IIEPEMEHHBIMH KaK MOJIE/Ib pPealbHOM CUTYallHuH.

HepaBencrsa.

YucnoBele HEPABEHCTBA U UX CBOMCTBA. CII0KEHHE U YMHOKEHHE YHCIIOBBIX HepaBeHCTB. OLleHUBaHNE
3HaueHus BelpaxkeHMs. HepaBeHCTBO ¢ 0HOM nepeMeHHO#. PaBHOCHIIbHBIE HEpaBeHCTBA. YHCIOBBIE
IPOMEXYTKHU. JINHEWHbIE U KBaJpaTHbIE HEPABEHCTBA C OJJTHOU NepeMeHHOM. CHCTEMBI HEPABEHCTB C
OJIHOY IIEPEMEHHOM.

YucaoBble MHOKECTBA.

MHo3kecTBO 1 ero dneMeHThl. CiocoObl 3a/1aHusi MHOXKECTB. PaBHbIe MHOKecTBa. [IycToe MHOXKECTBO.

[TonmHuoxecTBO. Onepanuu HaJ MHOKeCTBaMu. MimtocTpaniyst COOTHOLIEHUI

MEKly MHOKECTBAMH C MIOMOIIbIO qUarpaMm Jiiepa. MHOecTBa HATypaJIbHBIX, IIEJIbIX, pAlHOHATbHBIX
m

uncen. PanmonansHOe YKCiIo Kak Apobs Buma !, rmem €Z, n €N, u kak GeCKOHeYHast TIepHOINYeCcKast
necsatudHas ApoOsb. [IpencraBienue 06 uppanvoHaILHOM YKciIe. MHOKECTBO AEHCTBUTEIbHBIX YHCEIL.



[IpencraBieHue qEHCTBUTENLHOTO YKCIA B BUIE OECKOHEUHOM HEMEPHOAMIECKON AeCATUIHON APOOH.
CpaBHenue neiicTBuTenbHBIX yrcen. CBsi3b Mex 1y MHOxkecTBamu N, Z, Q, R.

DyHKUUH.

YuciioBble PyHKIUMN.

OyHKIIMOHATBHBIE 3aBUCUMOCTH Mex 1y BennuuHaMmu. [lonsatue Gpynkunn. OyHKIHS Kak
MaTeMaTH4ecKasi MOJIeNlb peaibHOTO Mporecca. O0nacTh onpeaeneHust 1 00IacTh 3HAUCHUS (PYHKITHH.
Cnioco6s1 3amanus Gpyakmuu. ['padux Gyakuun. [loctpoenne rpadukoB GpyHKINN ¢ TOMOIIBIO
npeoopazoBanmii puryp. Hymn dpyrkmuu. [IpomexyTku 3HakomocTossHCTBA GyHKIHH. [TpoMexyTKr
Bo3pacTaHus U yobiBauus Gpyakuuu. JInneitnas GpyHkums, oOpaTHas MPONOPIHOHATEHOCTS,

KBaJpaTH4Hasi GyHKIUS, QYHKIHS Y= *a"?, UX CBOWCTBA U TpaduKH.

YmncoBble MOCI€10BATEILHOCTH.

[TonsTHe yncnoBoii nocnenoBareabHOCTU. KoHEUHbIE U GeCKOHEUHBIE TTOCIEA0BATENLHOCTH. CIIOCOObI
3aJlaHus TOCTIeI0BATENbHOCTH. AprpMeTHUECKas U reoMeTpuueckas mporpeccuu. CBoiicTBa YWieHOB
apudmeTryeckoil 1 reoMmeTpuueckoi nporpeccuii. @opmyssl 0011ero ujaeHa apupmMeTHIecKon u
reoMeTpuuecKoi nporpeccuii. @opMysbl CyMMbI N MEPBHIX WIEHOB apu(PMETHUECKON U T€OMETPUUYECKOM
nporpeccuii. Cymma O€CKOHEYHOM reoMeTpHIecKoi mporpeccuu, y kotopoi |(| < 1. [IpencraBnenue
0ECKOHEYHOM MepHoINUeCKON AECATUYHON qpoOU B BUJIE OOBIKHOBEHHOH Jpo0u.

JJIeMeHTbI NPUKJIATHON MATEMATHKH.

Maremaruueckoe moaenupoBanue. [IpouentHsie pacy€rsl. @opmyiia CI0KHBIX TPOLEHTOB.
[TpubmxEéHHBIC BRIYUCTCHNS. AOCOIOTHAS M OTHOCHUTEIbHAS MOrpemHOCTH. OCHOBHBIE TIPaBUIa
KoMOuHaTOpHKHU. YacToTa 1 BEpOSITHOCTH ciiydaifHoro coobiTus. Kitaccuueckoe onpenenenue
BEPOSITHOCTH.

Haganpueie CBC€CHUA O CTaTUCTHUKE. HpeJICTaBHeHI/Ie JaHHBIX B BUJIC Ta6J'II/III, KpPYT'OBBIX U CTOJIOYATHIX
auarpamm, rpa@ukoB. CTaTUCTUUYECKHE XapaKTEPUCTUKHY COBOKYITHOCTH JJaHHBIX: CPEHEE 3HAUEHUE,
MoOJ1a, pa3Max, MeJluaHa BbIOOPKHU.

Asredpa B HCTOPUYECKOM PA3BUTHH.

3aposxeHue anreOpbl, KHUTa O BOCCTAHOBJIEHUU U MPOTUBOIOCTaBIEHNH MyxaMmenia ajib-X0ope3Mu.
Uctopus hopmupoBanust maremaTrnueckoro s3bika. Kak 3apoaunace uaes koopauHat. OTKpbITHE
HUPpAMOHAIBHOCTH. VI3 HCTOPUH BO3HUKHOBEHHS (POPMYIT JUTsl peIIeHUs YpaBHEHUH 3 -1 U 4-i CTETICHEH.
Uctopus pa3Butus nousatus ¢pyukiun. Kak 3apoaunace Teopus BepositHocteld. Yucna Gubonaquu.
3amaua JI. [Tuzanckoro (OuboHAYUM) O KPOTUKAX.

JI. ®. Maruuukwuii. I1. JI. Yeoprmén. H. U. Jlo6auerckuii. B. . bynskoBckuii. A. H. Konmoropos. @.
Buer. I1. ®epma. P. Jlekapt. H. Taptanss. . Kapnano. H. A6ens. b. [Tackans. JI. [Tuzanckuii. K. I'aycc.

B IporpaMme y4YuTbIBAOTCA HIACHU (1)OpMI/Ip0BaHI/I$I YHUBCPCAJIIBHBIX y‘IC6HBIX HeﬁCTBHﬁ JJIs1 OCHOBHOTI'O
O6H_I€FO O6pa3OBaHI/I$I, KOTOPLBIC o0ecrneynBaroT q)OpMI/IpOBaHI/IC KOMMYHHUKATUBHBIX Ka4Y€CTB JINYHOCTHU U

CHOCO6CTBYIOT (I)OpMI/IPOBaHI/II-O KJII04YEBOM KOMIICTCHIUH — YMEHUA YUUMbCAL.

Buabl yueOHO# 1eATeJIbHOCTH 00YYAKIIUXCS.

Tema paznena \ Bupl yaeOHOM feaTenbHOCTH 00yqaronuXxcst
7 kaace
JInnennoe Pacnoznasame 4uCcnoBbIe BEIPAXKEHNS U BBIPAXKEHUS C IEPEMEHHBIMU, TUHEUHBIE
YPaBHEHHE C OJHON | YPABHECHHS.
HIEPEMEHHOM. IIpugooums IpUMepbI BBIPAKEHUN C IEPEMEHHBIMU, TMHEWHBIX YPaBHEHUH.

Cocmagnsims BEIpaXEHUE C TIEPEMEHHBIMHU I10 YCIOBUIO 3a/1a4H.

Buinonnams npeoOpazoBaHus BEIPAXKEHUI: IPUBOAUTE NOJOOHBIE ClIaraeMble,
pacKpbIBaTh CKOOKH.

Haxooums 3naueHue BbIpaXEHUS C IEPEMEHHBIMU NPH 3aJaHHBIX 3HAUCHUAX
nepeMeHHbIX. Kimaccuguimpoats anredpandeckue BelpaxkeHusi. OMUCHIBaTh
LIEJIbIE BBIPAKECHMUSL.

Dopmynuposams ONPENEIECHUE TMHEWHOTO ypaBHEeHM. PemaTs TnHelHoe
ypaBHeHHe B o0mieM Byjie. OmNHChIBaTh CXeMY pelIeHHUs TEKCTOBOM 3a/1auu,
MIPUMEHSTH €€ 11 PElICHUs 3ajau.




[lenbie BbIpaXkeHUs.

Dopmynuposams onpeoeneHus:

TOXKIECTBEHHO PABHBIX BBIPAXKCHHIA, TOKJIECTBA, CTEIICHHU C HATYPAJIbHBIM
MoKa3aresieM, OJHOYJICHA, CTAHAAPTHOIO BUIa OAHOWIEHA, Kod(duimenta
OJIHOYJIEHA, CTETIEHU OJHOWIEHA, MHOIO4JIEHA, CTEIEHH MHOTOUJICHA;

3Hamb CBOICTBA: CTEIIEHU C HATYPAJIbHBIM [10KA3aTeNIEM, 3HaKa CTCIICHU;
Buviuucnsams 3HaueHNEe BbIPaKEHUM C IEPEMEHHBIMU.

IIpumensmsb CBOWCTBA CTENIEHU IS TPe0Opa30BaHUS BHIPAXKEHHH.

Buinonnsams yMHOXKEHNE OJHOWICHOB U BO3BEJCHUE OJJTHOWIECHA B CTEIICHb.
1Ipusooumsv OAHOWIEH K CTaHJAAPTHOMY BH]ly. 3allCbIBATh MHOTOYJICH B
CTaHJAPTHOM BHUJE, ONIPEICIATh CTeNeHh MHOTOWIeHa. [IpeoOpa3oBbIBaTh
NPOM3BEACHUE OJHOYICHA U MHOTOWICHA; CYMMBI, pa3HOCTH, TPOU3BEICHUS ABYX
MHOTOYJICHOB B MHOTOWJICH.

Buinonnuams paznoxeHne MHOTO4IEHa HA MHOKHUTEIHN CIOCOOOM BBIHECEHUS
0011ero MHOXHUTEIS 32 CKOOKH, ClIOCOO0OM IpYIIUPOBKH, IO popMyiIaM
COKPAILLIEHHOI'O YMHOXEHUS.

Hcnonvzo6ams ykazaHHble IPeoOpa30BaHUs B IPOLECCE PELICHUS YPABHEHUN U
3ajad.

OYHKIMY.

IIpusooums nipuMepbl 3aBUCUMOCTEN MEX/Ty BETUUHHAMHU.

Pasnuuams cpeny 3aBUCUMOCTEN (YHKIIMOHAIbHbIE 3aBUCUMOCTH.
Onucvieams noHAmMuUs: 3aBUCUMON U HE3aBUCUMOM MepeMEeHHBIX, PYHKIUH,
aprymenTa (yHKIMH; crIocoObl 3a1aHus (PyHKIUY.

Dopmynuposams ONpeNieNeHNs: 00JIacTH orpeneneHnus pyHKIuu, o0nacTu
3HaueHu# QyHKUUHU, rpaduka QyHKUNHU, TUHEHHOW QYHKIIMHU, TPIMOI
MIPOMOPIIMOHAIBHOCTH.

Buvruucnams 31aueHre GyHKIMU 110 33JJaHHOMY 3HAUEHUIO apryMeHTa.
Cocmaensams TaOMWIIBI 3HAYEHUN (DYHKIIUH.

Cmpoumo rpaduk GyHKIUH, 3alaHHON TabmuyHO. CTPpOUTh rpaduK JMHEHHOM
(GyHKUIMHU ¥ IPAMOM MPONOPLIUOHAIBHOCTH.

Onucvleams CBOUCTBA ATUX (DYHKITHIA.

CucTeMbl IMHENHEBIX
YpaBHEHUH C IByMsI
MepeMEHHBIMHU.

IIpusooums npumepsvi: ypaBHEHHUS C IBYMS ITEPEMEHHBIMHU;

JMHEWHOTO YPaBHEHUS C IBYMS MTEPEMEHHBIMH; CUCTEMBI JIBYX JTMHEHHBIX
YpaBHEHHH C IBYMs ITEPEMEHHBIMU; PEATbHBIX MPOLIECCOB, JIJIsl KOTOPBIX
ypaBHEHHE C IBYMsI IEPEMEHHBIMU UJIM CUCTEMa YPAaBHEHHM C IByMsI
NIEPEMEHHBIMH SIBIISTFOTCSI MATEMATUYCCKHUMHU MOICIISIMH.

Onpedensmy, SBISETCS JIA TIapa YUCEIl PEIICHUEM JAHHOTO YPaBHEHHS C ABYMSI
HIEPEMEHHBIMH.

Kommenmuposams: penieHus ypaBHEHUS C IByMs TIEPEMEHHBIMHE; MOSICHSTh, YTO
3HAYWT PELINTh YPAaBHCHUE C IBYMS IEPEMEHHBIMH; UMETh MPEICTABICHHUE O
CBOWCTBaX ypaBHEHUH C IByMs TIEPEMEHHBIMHU.

Onucwviéams. cBoicTBa TpaduKa TMHEHMHOTO YPaBHEHHS B 3aBUCUMOCTH OT
3HAYCHHUH K0P PUITUESHTOB.

Cmpoumb rpapyK JMHEWHOTO YpaBHEHUS C IBYMS IIEPEMEHHBIMU.

Pewamb cucteMbl IByX JIMHEHHBIX YpaBHEHUN C IByMs IlepeMeHHbIMU. Perrats
TEKCTOBBIE 3a/1a4H, B KOTOPHIX CUCTEMA JABYX JIMHEHHBIX YPaBHEHU C TBYMsI
MIEPEMEHHBIMH SIBIISIETCS MaTEMaTHUECKON MOJIENIbIO PEaIbHOTO TpoIlecca.

8 kiaace

PanmonanbHbIe
BBIPAKECHUSL.

Pacnosnasams 1envle palnuoHaNbHBIE BBIPAKEHMs, IpOOHBIE palMOHAIbHbIE
BBIPAKEHUS, IPUBOJANUTH IPUMEPBI TAKUX BBIPAKEHUM.

Dopmynuposamn.:

onpeodeneHus. pallMOHAILHOTO BBIPAXKEHUS, TOMYCTUMBIX 3HAYCHUN

MIEPEMEHHOM, TOKJIECTBEHHO DAaBHBIX BBIPAKEHUH, TOXKJECTBA, PaBHOCHIIBHBIX
YPaBHEHUH, DALMOHAIBHOIO YpPaBHEHHS, CTENEHH C HYJIEBBIM IIOKAa3aTENIEM,
CTENEHM C ILEJIbIM OTPULATENIBHBIM II0KA3aTeleM, CTaHAApTHOIO BUAA 4YHCIA,
00paTHOW MPOTNOPLUUOHATBHOCTH;

cgolicmea: OCHOBHOE CBOWCTBO pAIlMOHANBHOW JApOOH, CBOWCTBA CTENEHU C
IIEJTBIM TTOKa3aTeseM, ypaBHeHu, GyHkimu y = K/X;




npaeuna: CIOXEHHS, BBIYUTAHUS, YMHOXCHHUs, JAEIeHUs ApoOeil, BO3BeICHUs
IpoOu B CTEIEHbB; YCIOBHE PABEHCTBA IPOOH HYITIO.

Onucwvieams TpadUIECKUl METOI PEIICHUS] YPABHEHUH ¢ OJHOM TIEpEeMEHHOM.
Ilpumensams OCHOBHOE CBOWCTBO pAalMOHAJIBHOW JpoOM Uil COKpallleHus U
npeoOpa3oBaHus APOOEH.

[IpuBoauTh APOOH K 00IIEMY 3HAMEHATEITIO.

Haxonuthk cymmy, pa3HOCTb, IPOU3BECHUE U YACTHOE JPOOeH.

BbInosHATE TOXKIECTBEHHbIE TPe0Opa30BaHUs PallMOHAILHBIX BhIPAXKEHU.
Pewamy ypaBHEHUs ¢ IEPEMEHHON B 3HaMeHAaTese Ipoou.

Ilpumenams CBOWMCTBA CTENEHM C LEIbIM IOKa3aTeleM Jjsi MpeoOpa3oBaHUs
BBIPAKCHUM.

3anucwvleams 4uciia B CTaHAAPTHOM BUJIE.

Buinoansams nocrpoenue u urenne rpapuka Gynkuuu y = K/X.

KBagparHsle KOpHHU.
JleicTBUTENbHBIC
qyuca.

Onucviéams: TOHSITHE MHOXECTBA, JJIEMEHTAa MHOKECTBA, CIOCOOBI 3aJaHUS
MHO>XECTB, MHOXXECTBO HATYpaJbHBIX YHCEJ, MHOXXECTBO II€JIbIX YHCET,
MHOYXECTBO PAIMOHATBHBIX YHCEJI, MHOYXECTBO JEHCTBUTEIbHBIX YUCEN U CBSI3U
MEX/Ty STUMH YHCJIOBBIMH MHOXKECTBAMH;

Pacnosnasams: panyioHanbHbIE U UPPALIMOHAIBHBIE YUCIIA.

[TpuBOIUTE TIpUMEPHI PAITHOHAIBHBIX YHCET U HPPAITMOHATBHBIX YHCEIL.
3anucvieams ¢ TOMOIIBIO (OPMYIT CBOWCTBA NEUCTBUH C JIEHCTBUTEILHBIMU
YUCJTaMHU.

Dopmynuposamo.:

onpedeneHus. KBAJApaTHOTO KOPHS M3 YHUCIA; apU(PMETHUYECKOTO KBaJPaTHOTO
KOpHS W3 YHWCJIa, PaBHBIX MHOXECTB, MOJMHOXECTBA, MEPECEUECHUS MHOMXKECTB,
00beIUHEHNS MHOKECTB;

CBOICTBA: (DYHKINHN y = X°, apU()METHIECKOTO KBAJPATHOTO KOPHS, (PYHKIIUH

y = Vx.

Cmpoums rpadmkn QyHKIHH y = X2 1y = Vx.

[IpumeHsTh NOHATUS apU(PMETHUYECKOTO KBAJAPATHOTO KOPHS [UIS BBIYMCIICHUS
3HAYCHHH BBIPAKEHUH, CBOMCTBA aprU(METUUECKOTO KBAAPATHOTO KOPHSL.
VYnpomarte BeipaxkeHus. Pemars ypaBHeHus. CpaBHUBATH 3HAUYCHUS BBIPAKEHUIM.
Boinmonuate  mpeoOpazoBaHuE  BBIPAKEHUH €  NPUMEHEHHWEM  BBIHECEHUS
MHO>KUTEJNIS U3-TI0]] 3HaKa KOPHSI, BHECEHUSI MHOXKHUTEJIS M0/ 3HaK KOPHSI.
BoinonHATe 0cB0O0KA€HNE OT UPPALMOHATILHOCTH B 3HAMEHAaTeNe ApoOu, aHaIHu3
COOTHOIIEHUIN MEXy YUCIOBBIMU MHOKECTBAMU M UX DJIEMEHTAMH.

KBanpaTtHeie
yYpaBHEHHUS.

Pacnoznasams v npuBOANTH NPUMEPHI KBAJPATHBIX YPABHEHUN Pa3IMYHBIX BUJIOB
(IONTHBIX, HENOJIHBIX, IPUBEACHHBIX), KBaJAPATHBIX TPEXUJICHOB.

Onucvigams B 00111EM BH/JIE pEIlIEHHE HENOJIHbIX KBAaJPaTHBIX YPAaBHEHUH.
DopMynupoBaTh:

onpedenenusi.  ypaBHEHMs NEpBOM  CTENEHH, KBAJAPAaTHOTO  ypPaBHEHUS;
KBaJpaTHOI'O  TpeX4ieHa, JAUCKPUMHMHAHTa KBAJpaTHOI'O  ypaBHEHUS U
KBaJ[paTHOI'O TpeXWJeHa, KOpHSA KBaJApPAaTHOIO TpexwieHa, OHKBaJApaTHOIO
YpaBHEHHS;

c8olicmea KBaJIpaTHOTO TPEXUJICHA;

3anucvisams HopMyiTy KOpHEH KBaJpaTHOTO YpaBHEHMS.

HccnenoBaTh KOJIMYECTBO KOPHEM KBAaJpaTHOIO YPABHEHMSI B 3aBHCHUMOCTH OT
3HaKa ero JMCKpUMUHAHTA.

Onucvieams Ha IPUMEPAX METOJ 3aMEHBI IIEPEMEHHOM [UIsl pEIIeHNs] ypaBHEHUM.
Haxooums KOpHU KBaIpaTHBIX YPaBHEHUH pa3iIMyHbIX BUJIOB.

BbInosIHATE pas3niokeHne KBapaTHOIO TPEXUIEHA Ha MHOXKUTEIH.

HaxonuTh KOpHH ypaBHEHHH, KOTOPbIE CBOJIATCS K KBaJIPATHBIM.

CocTaBnsaTh KBaJpaTHbIC YPAaBHEHHS U YpaBHEHUs, CBOJSIIMECS K KBaJPAaTHBIM,
SBJISIOIINECS MAaTEeMAaTHUECKUMH MOJIEIISIMU PeaIbHbIX CUTYallUH.

9 xiacc

HepaseHncrsa.

Pacnoznasame ¥ IpUBOAUTH IIPUMEPHI YHCIOBBIX HEPABEHCTB, HEPABEHCTB C
IIEPEMEHHBIMU, JIMHEMHBIX HEPABEHCTB C OJTHOM NIEPEMEHHOM, IBOMHBIX




HEPaBEHCTB.
Dopmynuposamy.

onpeoenenus: CPaBHEHMs IBYX YUCEl, PEILIEHUS] HEPABEHCTBA C OJHOM
IIEPEMEHHOM, PABHOCWIBHBIX HEPABEHCTB, PELLIECHUS CUCTEMbI HEPABEHCTB C
OJTHOY TIEpEMEHHOM, 00J1aCTH OTpeACTICHUS BEIPAKECHUS;

c6oticmea YMCIIOBBIX HEPABEHCTB, CJI0KEHUS U YMHOXKEHUST YHCIIOBBIX
HEPaBEHCTB.

/loxazvieams: CBOMCTBA YACIOBBIX HEPABEHCTB, TEOPEMBI O CIIOKECHUU U
YMHO>KEHUM YHUCIOBBIX HEPABEHCTB.

Pewame nuHeliHble HEPAaBEHCTBA. 3aMIUCHIBATh PEILICHUS HEPABEHCTB U UX CUCTEM
B BU/IE YHCJIOBBIX IPOMEXYTKOB, OOBEANHEHNUS, IEPECCUEHNUS YUCIOBBIX
IPOMEXYTKOB. Pemiars cucreMy HEpaBeHCTB ¢ OJIHOM nepeMeHHoN. O1ieHUBaTh
3HaueHue BblpakeHUs. M300paxarh Ha KOOPAMHATHOM NPSAMOM 3a/laHHBIE
HEPABEHCTBAMU YHCIIOBBIE TPOMEKYTKHU.

KBanparnunas
GyHKIMS.

Onucvieams IOHATHE QYHKIIUU KaK MPaBUJia, YCTAHABIUBAIOIIETO CBSI3b MEXKTY
3JIEMEHTaMU JBYX MHOKECTB.

Dopmynuposamy:

onpedenenus: HyAs QYHKIUH; IPOMEKYTKOB 3HAKOIIOCTOSHCTBA (DYHKIIMH;
¢yHKIMM, Bo3pacTarouieil (yOpIBaroIieil) Ha MHOXECTBE; KBaApaTUUHON
(YHKIMH; KBaJJpaTHOTO HEPABEHCTBA;

ceoticmea KBaIpaTUUHON (QYHKIUU; npaguia OCTpoeHus rpadukoB GyHKIHM ¢
moMoIibo mpeodpazosanuii Buaa f(xX) — f(x) + b; f(x) — f(x+a); f(x) — k f(x).
Cmpoums Tpaduku GyHKIMH ¢ mOMOIIbIO peoOdpazoBanuii Bua f(x) — f(x) + b;
f(x) — f(x+a); f(x) — kf(x).

Cmpoump rpaduk kBagparuuHoi pynkuu. [lo rpaduky kBagpatuuHoil GyHKINN
OTIMCBHIBATh €€ CBONCTBA.

Onucvléams CXeMaTUYHOE PACIIONIOKEHUE 11apaboiIbl OTHOCUTEIBHO OCH a0CLUCC
B 3aBHCHUMOCTH OT 3HaKa cTapuiero ko3(@uuuenra u AMCKpUMHUHAHTA
COOTBETCTBYIOLIETO KBaJPATHOIO TPEXUIICHA.

Pewamu KBaJipaTHbIE HEPABEHCTBA, UCIIOJIB3Ysl CXEMY PACIOJIOKEHHsI apadoJIbl
OTHOCHUTEIBHO OCH a0CIHCC.

Onucvigams TpapUUECKUl METOJ] peILIEHUs] CUCTEMBI IByX YpaBHEHUI ¢ IBYMs
IIEPEMEHHBIMH, METO/ [IOJICTAHOBKU M METO/[| CJIOKEHHUS IS PEIIEHUS CUCTEMBI
JIBYX YpaBHEHUI ¢ JBYMs IEPEMEHHBIMHU, OJTHO U3 KOTOPBIX HE SABISAETCA
JIMHEHHBIM.

Pewamsb TexcToBbIE 33/1a41, B KOTOPBIX CUCTEMA IBYX YPaBHEHUH C IBYMs
IIEPEMEHHBIMHU SBJISETCA MAaTEMATUUECKO MOJIENbIO peaibHOrO Ipoliecca,

¥l HHTEPIPETUPOBATh PE3YNIbTAT PEIICHUS CHCTEMBI/

OJIeMEHTBI
MPUKIIATHON
MaTEMAaTHUKH.

IIpusooums npumepsi: MaTEMaTUIECKUX MOJIENEN peabHbIX CUTYaLUH;
NPUKJIAHBIX 3a/1a4; NPUOINKEHHBIX BEJIMYMH; UCTIOIb30BaHUS KOMOMHATOPHBIX
IpaBUJI CyMMBbI M IPOU3BEACHUS; CIIydaliHbIX COOBITUH, BKJIOYAsi JOCTOBEPHbBIE U
HEBO3MO)KHbIE COOBITHUS; OIBITOB C PABHOBEPOSITHBIMU UCXOJIaMH; IPE/ICTaBIECHUS
CTaTUCTMUYECKHUX JIAHHBIX B BUJIE TaOJIUL, [UarpaMm, rpadukoB; UCIIOJIb30BaHMS
BEPOSATHOCTHBIX CBOMCTB OKPYXKAIOLIUX SBICHUM.

Dopmynuposamy.

onpeodenenus: abCOMOTHON MOIPEIIHOCTH, OTHOCUTEIBHOM MOTPEeIHOCTH,
JIOCTOBEPHOT'O COOBITHSI, HEBO3MOXKHOTO COOBITHS; KIIACCUUECKOE ONpeieTIeHUE
BEPOSATHOCTH;

npaeuna: KOMOMHATOPHOE MPABUIIO CYMMBbI, KOMOMHATOPHOE MPaBHUIIO
MIPOU3BEICHHUS.

Onucvlgams 3Tanbl PELICHUs PUKIATHON 3a1a4H.

Toschame u 3anuceiéams GOPMYITY CIOKHBIX MPoLeHTOB. [IpoBoanTs
MIPOLICHTHBIE PACUYETHI C HCIIOJIB30BAHHEM CIIOKHBIX MTPOLIEHTOB.

Haxooums TOYHOCTH MPUOIMKEHUS TIO TaONuIe TPUOTHKEHHBIX 3HAUYSCHUN
BeIMUYUHBL. Vcronp30BaTh pa3inyHbie (POPMBI 3aITUCH MPHUOTMKEHHOTO
3Ha4YeHUs BeNnurHbl. OLeHNBaTh NPUOIMKEHHOE 3HAYCHUE BEJIMYHHBL




1Ipo6ooums OTBITHI CO CIyYalHBIMH UCXOJaMHU.
[osicHATH M 3anuCchIBaTh (POPMYITY HAXO0XKICHHS YaCTOTHI CITy9allHOTO COOBITHSI.
OnwuceIBaTh CTATUCTUYECKYIO OIICHKY BEPOSITHOCTU CIIyYaitHOTO COOBITHSL.
HaxomuTh BEpOSITHOCTD CITy4aifHOTO COOBITHS B OTBITaX C PABHOBEPOSITHBIMH
UCXO0/IaMHU.
Onucwvlgams 3Tanbl CTATUCTUYECKOTO HccaenoBanus. OQopMisTe HHPOPMALIHIO B
BUJE TabuIl 1 Auarpamm. V3BrnekaTs HHGOPMAIIHMIO U3 TaOIHI] U JHArPaMM.
HaxomuTe ¥ IpUBOAUTH PUMEPHI UCTIOIB30BAHUS CTATUCTUIECKUX
XapaKTePUCTUK COBOKYITHOCTH JIAaHHBIX: CPEHEE 3HAUEHUE, MOJIa, pa3Max,
Me/IaHa BBIOOPKH.
Hucnosblie Ilpusooums npumepul: OCIENOBATEILHOCTEHN; YMUCIOBBIX MOCIIEI0BATEILHOCTEH,
MOCIIEIOBATEILHOCT | B YACTHOCTH apu(PMETHIECKON U TeOMETPHUYECKON MPOTPECCHil; HCIIOIb30BAHMS
u. MI0CTIeIOBATEIBHOCTEH B pealIbHOM KHU3HH; 33]1a4, B KOTOPBIX PacCMaTPUBAIOTCS
CYMMBI ¢ OECKOHEYHBIM YHCIIOM CJIaraeMbIX.
Onucvlgams: IOHATHS TIOCIIEIOBATEIHLHOCTH, YICHA MOCIEI0BATEIHHOCTH;
crocoOBI 3a[aHus TIOCIIEIOBATEIBHOCTH.
Bviyucnsams: qieHa MOCIIeA0BaTEIIFHOCTH, 3aJaHHON OPMYIOii N-To YieHa UiH
PEKyppEHTHO.
Dopmynuposamy.
oTipesieNieHus: apu(METHIECKON TPOTPECCUH, TEOMETPHUECKON TIPOTPECCUH;
CBOMCTBA YICHOB apU(PMETHIECKON ¥ T€OMETPUUECKOU MPOTPECCHUH.
3adasame apuHMETHUECKYIO U TEOMETPUUYECKYIO TTPOTPECCUN PEKYPPEHTHO.
3anucvieams u noschamv QOpPMyIBl OOIIET0 WIeHa apUPMETHYECKOH W
F€OMETPHUYECKON IMPOTrpECCUi.
3anmuchIBaTh M JOKA3bIBATh: POPMYIIBI CyMMBI N TIEPBBIX WICHOB apU(PMETHIECKOM
Y TEOMETPUUYECKON MTpOTrpeccuit; GOpMyIIbl, BIpaXKarolue CBONCTBA WICHOB
apuMETUIECKON U TEOMETPUUECKON MTPOTPECCHH.
Bbrauciars cyMmmy 0€CKOHEUHO# reOMETPHYECKO# MPOrpeccrH, y Kotopoii |q < 1.
[IpencraBnsaTe OECKOHEYHBIE TEPHUOANUECKHIE IPOOH B BUE OOBIKHOBEHHBIX
Tpo0ei.
Y4eOHO-TeMaTHYECKOE IJIAHUPOBAHHUE.
Ne Pazmen. Koa-Bo B Tom uncie
4acoB KOHTPOJIbHBIE PA0OTHI
7 Kjacc
1. I'maBa 1. JIuneliHoe ypaBHEHHUE C OJTHOW NTEPEMEHHOM. 15 1
2. I'mapa I1. [{enpie BeIpakeHHMS. 52 4
3. I'maga I1I. ®ynkum. 12 1
4. I'maBa IV. Cuctembl TMHEHHBIX YPaBHEHUH C JBYMS 19 1
TIepeMEHHBIMU
5 IToBTOpEHue u cuctemMaTH3alys y4eOHOTO MaTepuaa. 7 1
HTroro: 105 8
8 kuacce
1 I'maBa . PaniioHanbHbIe BBIpayKEHUS. 44 3
2 I'nmasa II. KBagparHbie kopHU. JleliCTBUTENBHBIE YNCIIA. 25 1
3 I'nmasa I1I. KBagpaTHele ypaBHEHUS. 26 2
4 IToBTOpEHUE U cucTeMaTH3anys ydeOHOro MaTepuala. 10 1
HTroro 105 8
9 Kk1ace
1 Hepasencrsa. 21 1
2 KBanparnunas GpyHKIus. 32 2
3 DJIEMEHTHI NPUKJIAJHON MATEMaTHKHU. 21 1
4 YucnoBble NOCIEN0BATEIHLHOCTH. 21 1
5 IToBTOpEHUe U cucreMaTH3anys y4eOHOro MaTepuana. 10 1
Hroro 105 6




KoppexuuoHHnbie BO3MOKHOCTH NpeAMeTa:

MaremaTrka B 0Oy4eHHU JEeTed ¢ OTPaHUYCHHBIMU BO3MOXHOCTSIMH 370POBBS PELIaeT OJHY U3
BOXHEWIINX CHEHUATBHBIX 33]]a4 — IPEO0JI0JICHHE HEIOCTATKOB TIO3HABATEIILHON JESTEILHOCTH Y AeTeH C
HapyLEHUSIMH pa3BUTHs. V3ydyeHne MaTeMaTHKH HalpaBiIeHO Ha (POPMHUPOBAHUE MBIIIJICHUS, PAa3BUTHUS
MO3HABATEIbHBIX CIOCOOHOCTEH, (POPMHUPOBAHNE U KOPPEKIUIO ONEepaliii CpaBHEHUS, aHaJI13a, CUHTE3a,
0000IIeHNsT U KOHKPETHU3allMU; HA CO3JaHUE YCJIOBHUU JUIS KOPPEKIHMU TMaMSTH, BHUMAHUS U JIPYTUX
TICUXUYECKUX MPOLIECCOB.

B mnpomecce oOydeHHs MaTeMaTHKE pa3BHBAETCS pEUYb YyUaIIMXCs, O0OTamaercs CrenuaJbHBIMU
MaTeMaTHYECKUMHU TEPMUHAMH W BBIPAKEHHSIMU WX CIOBAaph. YUaIlUecs y4aTrcsi KOMMEHTHPOBATH CBOIO
JeATeIbHOCTh, JaBaTh TOJHBIN CIOBAapHBI OTYET O PEIICHUH 3a/laud, BBIOJHATH apu(MeTHuecKue
JIEUCTBUA.
Lenbo koppeKkUOHHONH paldoThI fABIAETCA 00eCneYeHHE KOPPEKIMH HEJOCTATKOB B (PU3UYECKOM H
TICUXUYECKOM PAa3BUTUU OOYYAIONIMXCS C OTPaHUYEHHBIMH BO3MOXXHOCTSIMH 3JI0POBBSI M OKa3zaHHE
MTOMOIIIA B OCBOCHHUH TIPOTPAMMBI.
3agayM KOPpPEeKIMOHHOI padoThI:
YIIOBJIETBOPEHHE 0COOBIX 00Pa30BATENBHBIX MOTPEOHOCTENH;
KOPPEKIMOHHAs TOMOIIIb B OBJIAICHUU 0a30BbIM COJIEP’KaHUEM O0yUEHHS;
Pa3BUTHE SMOIMOHAIBHO-JIMYHOCTHOM c(hepbl M KOPPEKIIMS €€ HEIOCTaTKOB;
pa3BUTHE MMO3HABATEILHOM JESITETHHOCTH U (POPMUPOBAHKE BBICIITHX IICHXUIECKUX (DYHKIIHIA;
(hopMHpOBaHKE POU3BOIHLHOM PETYIISAIHHN ACSTETHFHOCTH 1 TIOBE/ICHUS
KOPPEKIMS HApYILIEHUI YCTHOW M TUCBMEHHOM peyu;
o0ecrieueHre ycrexa B Pa3IMuHbIX BUIAX JESTEIBHOCTH C IENBIO TTOBBIIICHUS MOTHBAIMHN K ITKOJBHOMY
00y4eHHIO.
Opranusanum yueOHOro npouecca:
et ¢ OB3 u3-3a 0co0eHHOCTEH CBOETO MCUXO(DU3NIECKOTO Pa3BUTHS UMEIOT 0COOBIE 00pa30BaTEIIbHBIC
MOTPEOHOCTH M C TPYAOM YCBamBalOT mporpammy Tmo amredpe. [lostomy B oBimageHuu 06a30BBIM
coJiepskaHrueM OOy4YeHHS MOTy4atoT pa3IniyHbIe BU/Ibl KOPPEKIMOHHOI MOMOIIH !

®  [IPOXOIUT KOPPEKIWMS 3HAHUN U YMEHUHN YJaluXcs;

®  YBEIMYMBACTCS KOJIMYECTBO YIPAKHEHUH W 3a/laHUM, CBSI3QHHBIX C MPAKTUYECKOW NEATEIbHOCTBIO

YYaIIUXCS;

® TEOPETHYECKUI Marepuall U3ydaeTcsl B MPOLEcCe PELICHHs 3a7ad U BBIMOIHEHUs 3aJaHUid HarJIsiIHO-

MIPaKTUYECKOTO Xapakrepa;

e MarepHall M3y4aeTcss HEOOJBIIMMH J103aMH, C TOCTENEHHBIM €ro YCIOXHEHHEM, YBEIUYUBas

KOJIMYECTBO TPEHUPOBOUHBIX YIPAKHEHUN;

® YBEIMYMBAETCS KOJMYECTBO YIPAKHEHUH HaA pPAa3BUTUE BHUMAHHUS, MaMSITH, BOCHPHSITHUSA,
MBIILJICHHS, aHATUTUKO - CHHTETHYECKON JeATeIbHOCTH;
CMEHAa pa3NIUYHbIX BUJIOB JEATEIHHOCTH BO BpEMs YPOKa;
y4€T TemIa JesITeIbHOCTH YUalluXcs;
OKa3aHue J03MPOBAHHON TOMOIIIH;
MoATanHoe POPMUPOBAHUE YMCTBEHHBIX JICHCTBUI;
oreperKaroliee KOHCYJIbTUPOBAHKE IO TPYIHBIM TEMaM;
NpUHATHE peOEHKA, UTHOPUPOBAHNE HEKOTOPHIX HETATUBHBIX MOCTYIIKOB;
y4eT aKTyaJlbHbIX M TMOTEHIMAJIbHBIX BO3MOXKHOCTEH, oOecreueHre HHIAMBHUIYAIbHOTO TeMIla
0o0Oy4yeHHs U TPOJIBUKEHHUS;
NpOo(UITAKTHKA U KOPPEKLUS COLMOKYIbTYPHOM M IIKOJBHOM Je3aJanTaumy;
oOecrieyeHne peOEHKY ycrexa B IOCTYIHBIX €My BUIaX JAEATEIbHOCTH
HCIOJIb30BAHUE OMOPHBIX CXEM, TaOuL], Aa0JI0HOB, JOCTYMHBIX HHCTPYKLUH, MPE3eHTalui UT. .
UCIOJIb30BAHUE MOOIIPEHUH, MOBHIIIEHNE CAMOOLICHKH peOeHKa, YKpeIJIeHHe B HEM BEphl B CBOU
CHUIBI;

e [03TamHoe 0000IIeHNEe POIeIaHHON Ha ypoKe padoThI.
Tunbl ypokoB: ypoK M3y4eHHUS HOBOTO MaTepHajia, ypoK - WIpa, KOMOMHHUPOBAHHBIH YPOK, YpOK
pereHus 3a1a4, 0000IIEHUs M CUCTEMAaTU3alMK 3HAaHUH, YPOK 3aKpEeIUICHUs] 3HaHUH, YPOK - KOHTPOJIbHAs
pa0ora.
Buabl geAaTeIbHOCTH: MHIMBHyalbHas paboTa, ppoHTanbHAsA paboTa, paboTa B IpymImax, napax.



Texnosornu:  JIMYHOCTHO-OPUEHTUPOBAHHASI TEXHOJIOTUSI, ~ WUTPOBBIC  TEXHOJOTMH,  TEXHOJOTHS
npoOIeMHOT0  OOydYeHUs, TEXHOJOTHS YypoBHEBOW nuddepeHnmanum, 3I0pOBbECOECpEraromue
texnojoruu, UKT.
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