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IHosicHuTe/IbHASA 3alHCKA.

AnantupoBaHHas paboyas mporpamma 1o ajnredpe B 7-9 kiraccax cocTaBjieHa Ha OCHOBE CIEIyIOIINX
HOPMAaTUBHBIX JJOKYMEHTOB:

1. ®enepanbhblii 3akoH «O0 obpa3oBanuu B Poccuiickoii @eneparmu” ot 29.12.2012 N 273-03 (B pex.
ot 02.03.2016 1.).

2. Ilpuka3 MunucrepcTBa obpazoBanus u Hayku PO ot 17.12.2010 r. Ne 1897 (pen. Ot 29.12.2014 1.)
«O0 yTBepkKIAeHUH (eepaIbHOTO TOCYyAapCTBEHHOrO0 00pa30BaTEIbHOIO CTaHAapTa OCHOBHOTO
o011ero 00pa3oBaHUs».

3. Ilpukaz MunoOpuayku Poccum ot 31 pmexabpst 2015 roma Ne 1577 «O BHeceHMM M3MECHCHHHA B
(benepanbHBIi TOCYyIAapCTBEHHBI 00pa30BaTENbHBIM CTaHJAPT OCHOBHOIO 00IIero oobpa3oBaHus,
YTBEP)KJICHHBIA TNpUKa3oM MuUHHCTEpCTBa oOpa3oBaHus W Hayku Poccuiickoit ®enepamuu ot 17
nexadps 2010 r. Ne1897»

4. Amtopckas mporpamma o matematuke Ha ocHoBe PI'OC (paboune nmporpammbl: 5 — 9 kimaccer /A. T'.
Mep3isik, B. B. TTonouckuii, M. C. Sxup, E. B. Byniko — M.: Benrana-rpad, 2017. — 164 c.)

5. ApantupoBaHHasi OCHOBHAsi 00pazoBaTesbHas porpaMMa s o0ydatomuxcs ¢ OB3y.

6. Kanenmapuslit yueOHbIi rpaduk s oOyuatommxcst ¢ OB3 na 2023-2024 y4yeGHbIi TO1.

Jannas mporpamMMma mo anreOpe cocraBieHa Juis oOydatomuxcst ¢ 3IIP Ha ocHoBe TpeGoBaHuUil K
pe3yabTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTeNbHOW MPOrpaMMbl OCHOBHOTO 0OmIIero oOpa3oBaHUS U
TpeboBanuii denepanbHOr0 TrOCYJapCTBEHHOTO 00pa30BaTENIbHOIO CTaHAApTa OCHOBHOTO OOMIETO
oOpa3oBaHus. B Hell y4UTHIBaIOTCS OCHOBHBIC UJIeH | TTONI0KeHUs [IporpamMmMel pa3Butus u popMupoBaHus
YHUBEpPCAIbHBIX Y4eOHBIX JEMCTBHI JUII OCHOBHOTO OOHIEro 0O0pa3oBaHUs; BO3PACTHBIE H
IICUXOJIOTMYECKHE OCOOEHHOCTH Yy4alUXCsi C OrpaHUMYEHHBIMH BO3MOXKHOCTSMM 3710poBbsi. OHa
OpUEHTHPOBaHA HAa €AMHYIO KOHIICMIIMIO MPENnoJaBaHUs MaTEeMaTHKU B IIKoie, pazpabotanHou A. I.
Mep3smnsikom, B. b. Ilomonckum, M. C. Slkupom - aBTOpamMu y4eOHUKOB, BKJIIOYEHHBIX B CUCTEMY
«ANTOPUTM yCHIeXa.

Henn usyvyenus anredpsl:

e OBJIQJICHUE CHUCTEMOM MaTeMaTHMYeCKUX 3HAHMM M yMEHUH, HEOOXOAUMBIX Ui NPUMEHEHHUS B
MPAKTUYECKON EATENLHOCTH, N3YYEHUSI CMEKHBIX AUCIUIUINH, POJOIDKEHUS 00pa30BaHNUS;

e HHTEJIEKTyaJbHOE pa3BUTHE, (POPMUPOBAHHE KAYECTB JIMYHOCTH, HEOOXOIMUMBIX YEJIOBEKY JUIS
MOJTHOIIEHHON JKM3HM B COBPEMEHHOM OOIIECTBE: SICHOCTh M TOYHOCTH MBICTH, KPUTHYHOCTH
MBILIUIEHUS,, HWHTYUIMs, JIOTHYECKOE MBILIUIEHHE, 3JIEMEHThl AJITOPUTMUYECKON  KyJIbTYpHI,
MIPOCTPAHCTBEHHBIX MPEICTaBICHNU, CHOCOOHOCTh K MPEOI0JICHUIO TPYIHOCTEH;

e (opmHpOBaHUE NMPEICTaBICHUH 00 HIesX U METOJJaX MaTeMaTUKH KaK YHUBEPCAIbHOTO S3bIKa HAYKU U
TEXHHUKH, CPEACTBA MOJIETUPOBAHUS SIBJICHUH U IPOIIECCOB;

e BOCIUTAHHUE KYJBTYpPbl JMYHOCTH, OTHOIIEHUS K MaTeMaTHKE Kak K 4acTh OOIIeyeroBeYecKou
KyJbTYpBI, TOHUMaHNE 3HAYUMOCTH MaTEMAaTHKH JIJIS1 HAY9HO-TEXHUYIECKOTO Iporpecca.

3agauyu u3ydeHHus aare0Opsol:

e DopMUPOBATh TEMEHTH CAMOCTOSTEILHON MHTEIEKTYaIbHOM 1eATeIbHOCTH Ha OCHOBE OBJIAJICHUS
MaTeMaTHYEeCKUMHU METOJIaMH TTO3HAHMS OKPY’KAIOMIero MHpa (YMEHHs yCTaHABIUBAaTh, ONHCHIBATH,
MOJICJIUPOBATh U OOBACHATH KOJIMYECTBEHHbIE U IPOCTPAHCTBEHHBIE OTHOIICHUS);

e Pa3BuBaThb OCHOBBI JIOTMYECKOTO, 3HAKOBO-CUMBOJIMYECKOTO M AJITOPUTMHYECKOTO MBIIIICHHUS;
MIPOCTPAHCTBEHHOTO BOOOPAKEHHUS; MAaTEMaTHUECKOW PEYH; YMEHHS BECTH IOWCK HWH(pOpMAIMUd M
paboTath c Hel;

e Pa3BuBaTh M03HaBaTEIbHbIE CIOCOOHOCTH;

e BocnuTsBaTh CTpEMJICHHE K PACIIMPEHUIO0 MAaTEMaTHUECKUX 3HAHUH;

e (CrocoOCTBOBaTh MHTEIJIEKTYaJIbHOMY DPa3BUTHIO, (POPMHUPOBATH KaueCcTBa JUYHOCTH, HEOOXOAMMbIE
YeJIOBEeKY Ui IMOJHOLEHHON XKM3HM B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHBIE MaTEeMaTHYECKOMH
TESITeTbHOCTH: SICHOCTH ¥ TOYHOCTH MBICITH, HHTYHUIIHH, JJOTHYECKOTO MBIIUICHHSI, TPOCTPAHCTBEHHBIX
MPEJCTAaBICHUN, CIIOCOOHOCTH K MPEOI0JICHUIO TPYTHOCTEH;

e BocnuTbiBaTh KyJIbTYpYy JHUYHOCTH, OTHOIIEHHE K MaTeMaTHKE KaK K YacTH OOIIEeYeIOBEYECKOU
KyJbTYpPBI, UTPAOIIei 0CO0YI0 poJib B OOLIECTBEHHOM Pa3BUTHH.



IIcuxosoro-negaroruyeckasi xapakrepucruka odoyqarwomuxcs c 3I1P.

Oo6yuarommecss ¢ 3[IP - 3TO nmeru, uMeroiee HEIOCTATKU B TICHXOJOTUYECKOM PAa3BUTHH,
noarBepkaeHubie [IMITK u nmpensarcTByromme MOJydeHHI0 00pa3oBaHUs 0€3 CO3MaHMs CHEIUaTbHBIX
YCIOBUM.

Bce oOydarommecs ¢ 3I1P ucnpIThIBalOT B TOW WJIM MHOW CTETNICHW BBIPAKCHHBIC 3aTPYAHCHUS B
YCBOGHUHU YUYEOHBIX MPOrpaMM, O00YyCIOBJICHHBIC HEJOCTATOYHBIMH MO3HABATEIBHBIMHU CIIOCOOHOCTSMH,
CHelU(pUUECKUMH PACCTPONCTBAMHU IICUXOJOTHYECKOrO pa3BUTHs, HApPYIIEHUSMU B OpraHHU3alNU
JESATEIbHOCTH U MIOBEJICHUS.

[Iporpamma HampaBiieHa Ha MPEOAOJECHUE TPYAHOCTEW B OCBOECHHUHU COJIEPKAHUS IPOrPaMMBI 110
npeamery. ConepkaHue W OpraHu3alus y4eOHOro IMpolecca aJanTHpPOBaHA C YYETOM CIIEHAYIOLIMX
0co0eHHOCTell 00y4aroIuXCH:
® HEJOCTAaTOYHAs I[IO3HaBaTelbHAs AaKTUBHOCTb B COUYETAHUU C OBICTPOH yTOMIISIEMOCTBIO U
HCTOLIAEMOCTBIO;

HE3PENOCTh IMOLMMI, BOJIU, IIOBEICHUS;

OrpaHMYEHHBIN 3arac oOLIMX CBEACHUM U IPE/ICTaBICHUI;

OeIIHBII cTIOBapHBIi 3amac, HecPOPMUPOBAHHOCTH HABBIKOB MHTEIUIEKTYaIbHOU JAESITEbHOCTH;
TPYAHOCTHU CIOBECHO-JIOTUYECKUX ONEPALIMii;

HEJOCTATOYHOCTh ~ CI[yXOBOI'O,  3pPUTEIBHOTO  BOCIPHUATHS, IPOCTPAHCTBEHHOI'O  CHUHTE3a,
JOJITOBPEMEHHOU M KPATKOBPEMEHHOM MaMATH;

OTCYTCTBHE yMEHHSI HMCIOJb30BaTh BCIIOMOTAaTENIbHBIC CPEJCTBA JJis 3allOMHUHAHUS; HEYCTONYHMBOE
BHHUMAaHHE, MAJIbIA 00BEM ITAMSTH;

3aTpyIHEHUS MPU BOCIPOU3BEIECHUH Y4eOHOT0 MaTepHraa;

Hec(hOPMUPOBAHHBIE MBICIIUTEIbHBIC ONEpaIluy (aHAIN3, CHHTE3, CPABHEHHE);

J0JIrasi MEPEKITI0YaeMOCTh C OJJHOTO BUJIA ACATEIBHOCTU HA JPYTO;

IJI0OXO Pa3BUTHIC HABBIKKA YCTHOM U MMUCbMEHHOU PEYH.

Y oOyuatomuxcst ¢ 3[IP coxpaHsieTcss HeIOCTaTO4Hasl IeJIEHANpPaBIEHHOCTh AESITENbHOCTH,
TPYAHOCTH COCPEIOTOUYEHUS U YJEPKaHHS aJTOPUTMa BBHITIOJHSIEMBIX YUYEOHBIX JEUCTBUH, HEYMEHHUE
OpraHm3oBaTth cBoe pabouee Bpems. OTMmedaroTCs TPYIHOCTH TPH CAMOCTOSITEILHOM OpraHu3alud
y4eOHOU paboThI, CTpeMIICHHE U30€KaTh YMCTBEHHON HArpy3KH U BOJEBOTO ycuius. JJis MOAPOCTKOB C
3I1P xapakTepHO OTCYTCTBHUE CTOMKOTO MO3HABATEILHOIO MHTEPECA, MOTUBALIUU JOCTUKEHHUS pe3yibTaTa,
CTPEMIJICHUSI K TTOMCKY MH(GOPMAIIMHN ¥ YCBOSHUIO HOBBIX 3HAHUM.

VYyeOnass mMotuBanusi y mkoidbHUKOB ¢ 3[IP octaeTrcst He3penol, COOCTBEHHO yueOHBIE MOTHBBI
(hopMHUPYIOTCS C TPYIOM U HEYCTOWYUBEIE, UX HHTEPECYET OOJIbIIIe BHEITHSSA OIIEHKA, a HE caM pe3yJIbTar,
OHU HE TIPOSIBIISIIOT CTPEMIICHUS K YIYUIICHUIO CBOMX YUYE€OHBIX JIOCTH)KEHUH, HE TBITAIOTCS OCMBICIHTD
paboTy B 11€JI0M, MOHATH NMPUYUHBI OIITHOOK.

PaborocnocobnocTs mkonbHUKOB ¢ 3[IP HepaBHOMEpHa M 3aBHCHUT OT XapaKTepa BBITOIHSIEMBIX
3amannii. OHK HE MOTYT JIOJITO COCPEIOTAYMBATHCS IIPU MHTEHCUBHOW MHTEIIEKTYaIbHOM HAarpy3Ke, Y HUX
OBICTPO HACTymaeT yTOMJICHHE, NPECHIEHNE AeATeIbHOCThI0. [Ipy HampsKeHHOW MBICTUTENBHOM
NESATETLHOCTH, yUaluecss He COXPaHSIIOT MPOAYKTUBHYIO pab0TOCIIOCOOHOCTH B TeUeHHE Beero ypoka. [Ipu
BBITIOTHEHUH 3HAKOMBIX YY€OHBIX 3aJaHHi, HE TPEOYIOUX BOJIEBOro ycunusi, moAapocTku ¢ 3I1P moryt
0CTaBaThCs PaOOTOCTIOCOOHBIMU JI0 KOHITA ypoka. OCOOEHHOCTH OCBOCHHUS yUeOHOTO MaTepHaia CBsI3aHbI
C HEpaBHOMEPHON 00y4aeMOCThI0, 3aMEITIEHHOCTBIO BOCTIPUATHS U TIepepaboTKo# yueOHOI HHpopMaIIH,
HETPOYHOCTH CJIEIOB MPU 3aIIOMUHAHUH MaTepuaa.

Hnsa obyuatomuxcs ¢ 3[1P xapakTepHbl TPyJAHOCTH YCBOCHHUS U ONEPUPOBAHHS TOHSTUSMU, C
Tpyaom 3anomuHaroT onpeaeneHus. [longpoctku ¢ 3I1P npoaykTBHEE ycBauBaroT MaTepuail ¢ OOPOM Ha
AITOPUTM, BU3YaIbHOM MOJACPKKON, HATUYHEM CMBICTIOBBIX CXEM.

[IIxonpHukaM ¢ 3IIP cia0)HO caenath ONOCPEIOBAaHHBIN BBIBOJ, OCYIIECTBUTh IPUMEHEHNE YCBOCHHBIX
3HaHUW B HOBOU cuTyanuu. HaOmromaercs 3aTpyqHEHHE MOHHUMAHHS HAayYHBIX TEKCTOB, UM CJIOXKHO
BBIIETIUTH TJIaBHYIO MbICIIb, Pa30UTh TEKCT HA CMBICIIOBBIE YACTH, U3JI0KUTh OCHOBHOE COZIepKaHHeE.

[Tportecc o0O0yuyeHUsT TaKUX IIKOJBHUKOB HWMEET KOPPEKIIMOHHO-PA3BUBAIOIINN XapakTep,
HaMpaBJIEHHBI Ha KOPPEKIMI0 MMEIOIIUXCS Yy 00ydYarollMXCsi HEJOCTaTKOB B Pa3BUTHM, MPOOETOB B
3HAHUSX W OMHUPACTCS HAa CYOBEKTHUBHBIN OIBIT IIKOJILHUKOB U CBSI3b C pealibHOM *u3HbI0. CoaepkaHue
oOydeHHUs B TIpeAJiaraeMoil MporpaMMe NEPeCMOTPEHO Tak, 4To (OPMUpPOBAHWE 3HAHUKW M yMEHUH
OCYIIECTBJISETCS HA JOCTYITHOM ISl IIKOJLHUKOB YPOBHE.

YueOHbIi TIpeaMeT «AnreOpay» BXOAWT B MPEAMETHYIO 00jacTh «MareMatuka u WH(pOpMaTHKay,
SIBJIIETCS 00s13aTENBLHBIM TSI U3yUeHUs B 7-9 Kitaccax.



CornacHo yueOHOMY IUIaHy AJ1 00pa30BaTENBLHOTO YUpEXKIECHUs Ha u3yueHue anreOpsl B 7-9 kiaccax
OTBOJUTCS 3 yaca B HEJEJNIO B TEUCHHE KaXJI0To roaa o0yueHus, Bcero 315 ypokos. 13 Hux B 7-9 kiaccax
315 gacos: B 7 kiacce - 105 gacos; B 8 kiacce -105 gacos; B 9 kinacce — 105 gacos.

YpoBeHb U3ydeHHS MPpeaMeTa — 0a30BBIH.

1. Ilmanmpyemble pe3y/IbTaThl 0CBOCHHUS COJEPKAHMS MpeAMeTa.
[Tporpamma obecrieuMBaeT OCTHMIKEHUE CIEIYIOIIUX pPEe3yJIbTaTOB OCBOCHMS 0Opa30BaTeNIbHON

IIPOrpaMMbl OCHOBHOTO 00IIEro 00pa30BaHUs:
JIMYHOCTHBIE:

BOCIIUTAaHUE POCCUUCKOM TpaKJAHCKOW HMACHTHUYHOCTU: NaTPUOTU3Ma, yBaxkeHUss K (OTedecTBy,
OCO3HaHUs BKJIaJ]a OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOU HAYKH;

OTBETCTBEHHOE OTHOIIECHUE K YYCHHIO, TOTOBHOCTh U CIIOCOOHOCTH O0YYAIOLIMXCS K CAMOPA3BUTHIO U
camM000pa30BaHUIO HA OCHOBE MOTHBALIMU K 00YYEHHUIO U TO3HAHUIO;

OCO3HAHHBII BBIOOP M MOCTPOEHUE JaNbHENIIEH HHANBUAYAIBHON TpaeKTOpUH 00pa3oBaHus Ha 0aze
OPUEHTHUPOBKH B Mupe mpodeccuil u mpodeccHoHANbHBIX MPEANOYTEHHH ¢ YYETOM YCTONYMBBIX
[103HABATEJIbHBIX HUHTEPECOB, a TAK)KE HA OCHOBE (POPMUPOBAHUS YBAKUTEIBHOIO OTHOLLIEHUS K TPY LY,
pa3BUTHE OMbITA YYACTUS B COLUAIILHO 3HAYUMOM TPY/E;

YMEHHE KOHTPOJIUPOBATH MPOIIECC U Pe3yIbTaT YUeOHOM U MaTeMAaTUYECKOM 1eATeIbHOCTH;
KPUTUYHOCTh MBIIUICHUS, UHUIIMATUBA, HAXOJYUBOCTh, AKTUBHOCTh MPU PEUICHUU MAaTEMaTUYECKUX
3ajad.

MeETalpeaAMETHLIC:

YMEHHUE CaMOCTOSITEJIbHO ONPEAENATh LEeIM CBOEro 00y4eHHUs, CTaBUTh U (HOPMYJIUPOBATh Ui ceOs
HOBBIE 33]]a41 B yu€0e, pa3BUBaThb MOTUBbI U HHTEPECHI CBOEH MO3HABATENIbHOMN 1€ATEIbHOCTH;
YMEHHE COOTHOCHUTH CBOU JIEHCTBHS C INIAHUPYEMBIMM PE3YyJIbTaTaMHU, OCYILECTBISATH KOHTPOJIb CBOEH
NeSITeIbHOCTH B IPOLECCE JIOCTUKEHUS Ppe3yJibTaTa, ONpEeAeNsTh CHOcoObl AEHCTBUI B pamKax
MPEIJIOKEHHBIX YCIOBUM M TpeOOBaHUM, KOPPEKTUPOBAaTh CBOM JIEHCTBUS B COOTBETCTBUU C
MU3MEHSIOIIEHCS CUTYallueH;

YMEHUE OIPEeIATh MOHATHSI, CO3/1aBaTh 00OOIIEH!s, YCTaHABIMBATh AaHAJIOTHH, KIIaCCU(UIIUPOBATh,
CaMOCTOSITENILHO BBIOMPATh OCHOBAHUS M KPUTEPHUH IS Kilaccu(UKaluy;

YMEHHE YCTAHABJIMBATh INPUYMHHO-CIEICTBEHHBIE CBA3M, CTPOUTH JIOTHUECKOE PpACCYXKICHUE,
yMO3akiIo4eHne (MHAYKTUBHOE, IEAYKTUBHOE U 110 aHAJIOTHUHN) U JIeNaTh BHIBOJIBI;

pa3BUTHE KOMIIETEHTHOCTHM B 0O0JacTH HCIHOJIb30BaHUS HMH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHI;

NepBOHAYAJIbHBIE MPEICTaBICHUS 00 HJIesX U O METO/IaX MaTeMaTHKU KaK 00 YHHBEPCAJIbHOM SI3bIKE
HayKH U TEXHUKH, O CPEJICTBE MOACIIMPOBAHUS SABJICHUI U MPOLECCOB;

yMEHHE BUJETh MaTEMATUUYECKYIO 3a/1a4y B KOHTEKCTE MTPOOIEMHOMN CUTYallUU B APYTUX JUCHUILIIMHAX,
B OKpY’KaIOLICH JKU3HU;

YMEHUE HaxOAWTh B PA3IMYHBIX MCTOYHHMKAX HH(POpPMALUIO, HEOOXOAMMYIO sl pelIeHHS
MaTeMaTHYeCKHUX MpoOsieM, U PEJICTaBIATh €€ B MOHIATHON (hopMe, IPUHUMATh PEIIEHUE B YCIOBUAX
HETOJIHOHN UM N30BITOYHON, TOUHOM MM BEPOSITHOCTHOM HH(pOpMAIIH;

yMEHHE TOHUMAaTh M MCIOJIb30BaTh MAaTEMAaTUYECKHE CPEJCTBA HArIIHOCTU (TpadukH, TaOIUIb,
CXEMBI U JIp.) AJIsl WILTIOCTPALUY, HHTEPIIPETallii, apryMeHTaI1H;

YMEHHE BBIJIBUTATh TUIIOTE3bI MPU PEIIEHUH 33/1a4H, IOHUMaTh HEOOXOAUMOCTh UX ITPOBEPKU;
ITIOHUMAaHHE CYIIHOCTH aJTOPUTMUYECKHUX NPEANHACAHUM U YMEHHE JEHCTBOBAaTH B COOTBETCTBHUH C
MIPEAJIOKEHHBIM AITOPUTMOM;

YMEHHE OpraHU30BbIBaTh y4eOHOE COTPYJAHMYECTBO UM COBMECTHYIO JESTEIbHOCTh C YUWUTEIEM U
CBEpCTHMKAMM; pabOTaTh MHAUBHIYyaJIbHO U B IPYIIIE: HAXOIUTh 00lIee pelieHrne 1 pa3penarb
KOH(MIMKTHI Ha OCHOBE COIJIACOBAaHUS MO3UIMM U yuyeTa HHTEPECOB; (OpPMYIHpPOBaTh,
apryMEHTUPOBATh U OTCTaUBaTh CBOC MHECHMUE;

YMEHUE OCO3HAHHO MCIIOJIb30BaTh PEYEBBIE CPEACTBA B COOTBETCTBUU C 3aa4y€il KOMMYHMKALUU IS
BBIPQ)KEHUSI CBOUX YYBCTB, MBICIEH U TNOTPEOHOCTEH Ui IUIAHUPOBAHWS M PETYJSLMHM CBOEH
NEATEIbHOCTH; BIaJICHUE YCTHOM U IMCbMEHHOM PEYbl0, MOHOJIOTMYECKOM KOHTEKCTHOMN PEUbIo;
dbopMUpOBaHHE W pPa3BUTHE KOMIIETEHTHOCTH B 00JAacTH WCIHOJIB30BaHUS WH(POPMAIMOHHO-
KOMMYHHMKAIIUOHHBIX TEXHOJIOTHH.

NnpeaAMETHDbIC:
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OCO3HAHUE 3HAYEHUsI MAaTEMATHUKH IS IOBCETHEBHOM KU3HU YEJIOBEKA,

MPEJCTaBICHUE O MAaTEeMaTHYECKON HayKe Kak cepe MaTeMaTHUYecKOl JeATeNIbHOCTH, 00 JTamax eé
pa3BuTHs, O €€ 3HAUMMOCTH ISl pa3BUTUS LIUBWIA3ALUY;

pa3BUTHE YMEHUH paboTaTh C y4yeOHBIM MaTEMATHUYECKUM TEKCTOM (AaHAJIU3UPOBaTh, U3BIEKATh
HeoOxoauMyr0 HH(OpMalMI0), TOYHO M TPaMOTHO BBIPaKAaTh CBOU MBICIH C MPUMEHEHUEM
MaTeMaTHYECKON TEPMHHOJIOTUM M CHMBOJIMKH, IPOBOJUTH KJIACCH(HKALNM, JIOTHUYECKHEe OOOCHO-
BAHMS;

BJIa/IcHHE 0a30BbIM NOHSITUMHBIM alllapaToM 10 OCHOBHBIM pa3JieiaM COAEpKaHMS;
CUCTeMAaTHYeCKUe 3HaHUS O (PYHKIHUAX U UX CBOWCTBAX;

MPAKTUYECKH 3HAYMMBIE MATEMATHMUYECKUE YMEHHUS M HaBbIKU, WX TPUMEHEHHE K PEIICHHUIO
MaTeMaTHUYECKUX U HEMATEeMATUYECKUX 3a/1a4, IPEANOararoiiee yMeHUs:

BBINOJIHATH BBIYUCIIEHHSI C HATYypaJbHBIMU YUCIAMU, OOBIKHOBEHHBIMH U JECATUYHBIMM JIPOOSIMH,
IMOJIOKUTCIIBHBIMHA U OTPHULATCIIbHBIMU YUCIIAMHU,

peuaTh ypaBHEHMs1, HEPABEHCTBA, CUCTEMBI YPABHEHUN U HEPABEHCTB;

peliaTh TCKCTOBLIC 3aJa4u apI/I(bMeTI/I‘-IeCKI/IM cI1ocodoM u ¢ IIOMOIIIBIO COCTABJICHUA U PCLICHUS
YpaBHEHUW;

HUCIIOJIB30BAaTh anre6pa1/1qecm/1171 SA3BIK IS OMMKUCAHUA MPEAMETOB OKPYXKAIOIICTO MHUpa U CO3JaHUA
COOTBETCTBYIOIUX MATEMAaTUYECKUX MOJIETIEH;

IIPOBOAUTH MPAKTUYECKUE PACUETHI: BBIUMCICHUS C IIPOLIEHTAMH, BBIYMCIEHHUS CTaTUCTHYECKHX
XapaKTEPUCTHUK BBINOJIHEHNE NPUOIMKEHHBIX BBIUMCIICHUI;

®  BBIOJIHATH TOXKIAECTBEHHbIE Pe00Opa30BaHUs palliOHAIBHBIX BBIPAKEHMUI;
®  BBINOJIHATH ONEPAIK HaJl MHOXKECTBAMY;
e uccienoBaTh GYHKIUHU U CTPOUTH UX IpauKy;
® YHTaTh M HWCHOJB30BATh HWH(POPMALMIO, TPEACTABICHHYI0O B BHJIEC TaOJUIBI, JUArPaMMBbI
(cTonbuaToit UM KPyroBoi);
e pemarh NpocTeillre KOMOMHATOPHBIE 3a1a4H.
Ilnanupyemble pe3yjbTaThbl 00yUeHMUS.
Tema OOyuatomuiics HayuuTcs OOyuaronuiicss HOTYYUT BO3MOXKHOCTb
paszaena HAy4YUThCS
Anrebpanue | - onepupoBaTh NOHATUSAMH «TOXKJIECTBOY», | - IPUMEHSTH TOXK/IECTBEHHbIE
CKHe «TOXJIECTBEHHOE MPeoOpa3oBaHKey, npeoOpa3oBaHus /Ui pelleHus 3aa4 U3

BBIpAXKCHUS. | p€IIaTh 3aa4u, COACPIKAIINC 6YKBCHHLIC Pa3JIMIHbIX PA3CJIOB KypcCa.

JaHHbIE, paboTaTh C popMyIamu;

- OIIEPUPOBATh NTOHATHUEM «KBaJIPaTHBIN
KOPEHb», IPUMEHSTh €r0 B BBIYUCIICHUSAX;
- BBIMOJIHATH IIpeoOpa3oBaHue
BBIPXXEHUH, CO/IEPIKAILUX CTENEHH C
LIEIBIMU TIOKA3aTENIMU U KBaIpATHbIE
KOpHH;

- BBIIIOJIHATD TOKJECTBEHHbIE
npeoOpa3oBaHMs pallMOHATBHBIX
BBIPAKCHUI Ha OCHOBE IIPaBUII ICUCTBUHI
HaJl MHOTOWJIEHAMU U anre0panyecKuMu
Ipo0simMu;

- BBIMIOJIHATDH Pa3JI0’K€HUEe MHOTOWICHOB Ha
MHOKUTEIH.

ypaBHeHI/Iﬂ. - p€uiaTb OCHOBHBIC BUABI pallMOHAJIbHBIX - OBJIQZIETH CIICIUAJIbHBIMH HpI/IéMaMI/I

YPAaBHEHUU C OJHOM NIEPEMEHHOM, peLICHUs] YPaBHEHUN U CUCTEM YPaBHEHHM.
CHUCTEMBI IBYX YPABHCHHUU C ABYMs
[IEPEMEHHBIMU;

- IOHUMAaTh YPABHCHHUE KAK Ba)KHECHUIIYIO
MaTEMaTHYECKYIO0 MOJIENb /1JIsl OTIUCAHUS U
M3yYEHUS pa3HOOOpa3HbIX peabHbIX
CUTYyallul, penarb TEKCTOBBIE 33/1a4H
anreOpanvdecKuM METOI0M;




- IPUMEHSATH TpapuUeCcKue MPeICTaBICHUS

JUISL UCCIIEIOBAHUsl YPABHEHUH,
HCCIIEA0BAHMA U PELIECHUS CUCTEM
YPAaBHEHUH C IBYMsI IEPEMECHHBIMH.

HepaBeHCTB | - mOHUMATh TEPMUHOJIOTHIO U CUMBOJIMKY, | - OCBOUTH pa3HOOOpa3HbIe MPUEMBI
a. CBSA3aHHBIE C JI0Ka3aTelIbCTBA HEPABEHCTB; YBEPEHHO
OTHOIIIEHHEM HEPAaBEHCTBA, CBOMCTBA MIPUMEHSATD allapaT HEPaBEHCTB ISt
YUCJIOBBIX HEPABEHCTB; pelIeHus pa3Ho0Opa3HbIX
- peuaTh JIMHEHbIE HEPAaBEHCTBA C OAHOM | MaTEMaTUYECKUX 3aJ1a4, 3a7a4
MePEMEHHOMN U UX U3 CMEXKHBIX MPEIMETOB U MPAKTUKHU.
CUCTEMBI; pelaTh KBaJApaATHHIC
HEPaBEHCTBA C OMOPOii Ha rpaduyecKue
MIPEACTABICHUS;
- MPUMEHSTH anmnapar HePaBeHCTB IS
peuieHus 3a/1a4y U3 pa3iudyHbIX pa3esioB
Kypca.
Uucnosbie - IOHUMAaTh TEPMUHOJIOTHIO U CUMBOJIUKY, | - pa3BUBaTh IPEACTABIECHUE O
MHOXECTBA. | CBSI3AHHBIE C TOHATUEM MHOXKECTBA, MHOECTBAX;
BBITIOJIHSTH ONEpAIlMU HAJl MHOKECTBAaMH; | - pa3BUBATh MPEJICTABICHUE O YUCIIE U
- UCMOJIb30BaTh HA4YaJIbHbIE YHUCJIOBBIX CHCTEMaX OT HaTypajbHbIX J0
IIPE/ICTAaBICHHS O MHOKECTBE JIEACTBUTEIIbHBIX YHCETI.
JCUCTBUTEIbHBIX YUCEI.
OYHKIIUH. - IOHUMATh U UCTIOJH30BAThH - pemath KOMOMHUPOBAHHbBIE 33a]Ja4U C
(GyHKIIMOHATIbHBIC TTOHSTHUS, S3bIK npuMeHeHueM (HopMyI1 N-ro wieHa u
(TepMHHBI, CHMBOJIMYECKHE 0003HAUEHHUS); | CYMMBI N MIEPBBIX YWICHOB
- CTPOUTH TpadUKH FITEMEHTAPHBIX apu(pMeTHyecKoil U reOMeTPUUECKOM
(GbyHKIH, UCCIIeI0OBaTh CBONCTBA MPOTPECCHUI, TPUMEHSIS IPU ATOM
YHUCIOBBIX (PYHKIMI HA OCHOBE U3YUYEHHUS | alMapar ypaBHEHUU U HEPaBEHCTB;
MOBEJIEHUS UX TPA(UKOB; - IOHUMATh ApU(PMETHUECKYIO 1
- IOHUMAaTh (PYHKIIMIO KaK BaKHEHIIIYIO F€OMETPUYECKYIO MPOTPECCUU KaK
MaTeMaTHYECKYI0 MOJIENb JJIsl OTUCAHUS (YHKIMH HATYpaJIbHOTO apTyMEHTA.
MIPOLIECCOB U SIBICHUI OKPYKAIOILIETO
MHUpa, TIPUMEHSITh QYHKIIMOHATBHBIN SI3BIK
JUTSI OTIMCAHMS U UCCIIEIOBAHUS
3aBUCUMOCTEN MKy GU3NIECKUMU
BEJINYMHAMU;
- IOHUMATh W UCTIOIB30BATh SI3bIK
MocIeI0BaTeIbHOCTEH (TEPMUHBL,
CUMBOJINYECKHE 0003HAUEHUS);
- IPUMEHSATH (POPMYIIBI, CBS3AHHBIE C
apruMETHIECKON U TEOMETPUUECKON
MPOrPECCUsIMU, U anmnapar,
c(hOpMHUPOBAHHBIN MPU U3YUEHUU APYTUX
pas3zenoB Kypca, K peleHuIo 3a/1a4, B TOM
YHUCJI€ C KOHTEKCTOM M3 PEAIbHON KU3HHU.
DNeMEHThI - UCTIOJIb30BaTh B XOJI€ PELIECHUs 3a/1a4 - IPUOOPECTH NIEPBOHAYATEHBIN OMBIT
MPUKJIAHON | AIeMeHTapHbIE MPEACTABIICHNUS, CBI3aHHbIE | OpraHu3auu cOopa JaHHBIX IPU
MaTEMaTHKHU | C IPUOMIKEHHBIMUA 3HAYSHUSIMU BEJIMYUH; | MPOBEIEHUU OMPOCa OOIIECTBEHHOTO

- HCITOJIB30BATh MPOCTEHIIIIE CITOCOOBI
MIPEJICTABIICHHUS U

aHaJIM3a CTATUCTUYECKHUX JTAHHBIX;

- HaXOJIUTh OTHOCHUTEIHHYIO YaCTOTY U
BEPOSTHOCTH CITy4alHOTO COOBITHS;

- pemath KOMOMHATOPHEIE 33141 HA
HaXO0XKJIEHNE YNCIIa 00BEKTOB HIIH
KOMOMHAIHIA.

MHEHHSI, OCYIIECTBIISATh UX aHAJIU3,
MNPCACTABJIATH PC3YJIbTATLL

orpoca B BUJIE TaOJIUIIbI, AUATPAMMBI;

- HAYYUTBHCA HCKOTOPLIM CIICTIUAJIbHBIM
MpuEMaM PENICHUS

KOM6HHaTOprIX 3a1a4 MaTCMaTuKHU.




Cucrema oneHkH foctukeHnii ooydarwommuxcest ¢ OB3 niianupyeMbIxX pe3yibTaTOB OCBOCHHUS.

Buabl KOHTPOJISA: BXOJAHOM, TEMAaTUYECKUH, TPOMEKYTOUHBIM, HTOTOBAsI aTTECTALIMS.

@opMbl OPraHU3alMU KOHTPOJISI: YCTHBIA OMPOC, MUCHbMEHHBINA OMpoc (KOHTPOJIbHAs paboTa, TecToBas

pabota, camocTosiTenbHas paboTa U IpoBepouHble paboTel Ha 15 — 20 MuHyT ¢ AuddepeHnpoBaHHBIM

OLICHUBAHUEM).

BxoaHoii KOHTPOJIb OCyIIECTBIIsETCA B Hayase roja. OH NO3BOJISET OLIEHUTh 3HaHUS U YMEHUS y4alluxcs,

C KOTOPBIMHU OHU TPHIIUIH B KJIAcC U ONPEACTUTH 30HY OJMKaNIIero U aKTyalbHOTO Pa3BUTHS.

TemaTH4ecknii KOHTPOJb OCYLIECTBISIETCSA IO 3aBeplleHHIO TeMbl. OH MO3BOJIAET OLEHUTh 3HAHMS U

YMEHHMS y4yallMXcs, IOJyYEHHBIE B XOJA€ JIOCTATOYHO IPOJOJDKUTEIBHOIO Iepuona padoThl.

IIpoMesKyTOYHBIH KOHTPOJIb OCYLIECTBISETCS 10 3aBEPLICHUIO yUeOHOro roja. B koHue yue6Horo rozua u

1ocjie OKOHYaHUS OTPEIEIEHHON CTYIEHH 00ydeHHs

HroroBasi arrecranusi MNPOBOJUTHCA IOCIE 3aBEPLICHUs y4eOHOIO Kypca OCHOBHOW LIKOJIBI B (hopme

I'BO.

Ouenka NMCbMEHHBIX Pa00T y4Yamuxcs.

OtmeTka «5» CTaBUTCS B CIEAYIOLIUX CIydasix:

e paboTa BBIMOJHEHA ITOJHOCTHIO.

® B pacCyXJICHHUIX U 000CHOBAHHSIX HET MPOOEIIOB M OMHNOOK;

® B PELIEHUU HET MATeMaTUYECKUX OIIMOOK (BO3MOKHA OJIHA HETOYHOCTb, ONMCKA, HE SBJSAIOLIASCS

CJIEICTBUEM HE3HAHUS WM HEMIOHUMAaHUS y4eOHOI0 MaTepuana).

OtmMmetka «4» cTaBUTCS, €CIIU:

e paboTa BBHINOJHEHA IOJIHOCTbIO, HO OOOCHOBAaHUS ILArOB PEILICHUs HEIOCTATOYHBI (€CIM YMEHMS

00OCHOBBIBATh PacCy’KJICHHSI HE SIBIIUINCH CHIEIIMATBHBIM 00BEKTOM IPOBEPKH);

e JlOMyIIEHA OJ{HA OIIMOKA MITH ABA-TPU HEJJ0UYETa B BBIKIIAIKAX, YePTEkKaxX WK rpadukax (€CIu STH BUIIBI

paloThI HE ABJSUTUCH CHELMATIBHBIM 00BEKTOM ITPOBEPKH).

OtMmetka «3» CTaBUTCS, €CIU: JOMYyIIEeHbI 0ojee OAHOW OIMOKM WM Oojiee NBYX-TpeX HEIOYETOB B

BBIKJIaJIKaX, YepTexkax WM rpaduka, HO yyaluiics BiajeeT 00s3aTeIbHBIMU YMEHUSIMHU 110 IIPOBEPsieMOi

TEeMeE.

OTmeTka «2» CTaBUTCS, €CIU: JOMYIIEHbI CYIECTBEHHbIE OIIMOKH, MOKAa3aBIIME, YTO Y4YalMics He

BJIa/ieeT 00sA3aTeIbHBIMU 3HAHUSIMU 110 IaHHOM TeMe B IIOJTHOW Mepe.

Ounenka ycTHBIX pa0doT yyamuxcs.

[Ipu npoBepke kauecTBa 3HaHUH MPU YCTHOM ONPOCE MOXKHO BBIACIUTH CIEAYIOIINE KPUTEPUH OLIEHOK:

e «5» - maTtepualn MOJHOCTHbIO YCBOEH. YUEHHK OTBEYAET HA BCE IMPEAJIOKEHHBIE BOMPOCHI, TPUBOIUT

COOCTBEHHBIE TIPUMEPHI, BEICKA3bIBAET CBOIO TOUKY 3pEHUS HA MPEJIOKEHHYIO TEMY.

® «4» - mMaTepuall MOJHOCTBIO YCBOEH. YUEHHK OTBEUaeT Ha BCE MPEIJIOKEHHBIE BOMPOCHI, MPUBOJUT

MIpUMEpPHI U3 Y4eOHHKA, HO MOXKET JOMYCKaTh HETpyOble OIINOKH.

e «3» - maTepuan yCBOEH YAaCTUYHO. YUEHUK OTBEYaeT Ha OOJIBbIIYIO YacTh MPEI0AKEHHBIX BOIPOCOB C

MIOMOIIBIO YUUTENS MU OJHOKIACCHUKOB, JIOMYCKAET OLIMOKH.

® «2» - MaTepuall HE YCBOCH. YYEHHUK JIMOO BOOOIIE HE OTBEYAET HU HA OJUH U3 NPEIIOKEHHBIX

BOIIPOCOB, JIMOO OTBEYAET Ha YacTh BOIPOCOB, HO C MOMOUIbIO YUUTENS WM OJHOKJIACCHUK, JOMYCKaeT

rpyOble OLIHOKH.

Ouenka TeCTOBBIX 3a]aHUH.

e 90-100% - oTim4HO «5»;

e 70-89% - xoporo «4»;

e 50-69% - ynoBIETBOPUTETBHO «3%»;

e wmeHee 50% - HEYJOBJIIETBOPUTEIBHO «2».

[Ipy mnpoBeaeHMM TEKYLIETO KOHTPOJIS YCHEBAEMOCTH M IMPOMEXKYTOYHOW aTTecTallH
obyyaromuxcs ¢ 3I1P HyHO npuAEpPKUBATHCS CHIEIHUATBHBIX YCIOBUMA:

e 0co0yto (hopMy OpraHM3alMy TEKYIIEro KOHTPOJS YCIIEBAEMOCTH M MPOMEXYTOYHON aTTECTAIHH C
Y4eTOM 0COOBIX 00pa30BaTEIbHBIX MOTPEOHOCTEN M MHIUBUIYaIbHBIX OCOOCHHOCTEH 00YUYaIOIIUXCs C
3I1P;

® [IPUCYTCTBHE MOTHBALIMOHHOTO 3TAala, ClIOCOOCTBYIOIIET0 IICUX0JI0IMYECKOMY HACTPOIO Ha paboTy;

® OpraHu3yIOIIyI0 MOMOINb IEAarora B PallMOHAIM3AIMU pacIlpe/lelieHUus BPEMEHHU, OTBOJMMOTrO Ha
BBINOJIHEHUE PadOThI;

® [IpeJOCTaBJIEHHE BO3MOXKHOCTH UCIOIb30BAHUS CIIPABOYHOM MH(OpMAIINH, Pa3HOTO POJIa BU3YaIbHOM



MOAJEPKKH (OTIOPHBIE CXEMBI, AITOPUTMbI YUEOHBIX I€HCTBUN, CMBICIOBBIE OMOPHI B BUJIE KIIOUEBBIX
CJIOB, TJIaHA, 00pa3la) MpU CaMOCTOSATEIILHOM MTPUMEHEHHH;

e THOKOCTh MOJX0/a K BBIOOPY (OPMBI M BHAA AMATHOCTHYECKOTO MHCTPYMEHTAPHSI U KOHTPOJIBHO-
M3MEpUTENIbHBIX MAaTEPHUAJIOB C y4€TOM 0COOBIX 00pa30BaTeNIbHBIX MOTPEOHOCTEN U MHIUBUIYaTbHBIX
BO3MOXXHOCTEH oOyuarorierocs ¢ 311P;

® aJanNTalMI0 WHCTPYKIUU C YYETOM OCOOBIX O0pa30BaTENbHBIX MOTPEOHOCTEH W HWHIWBUIYATBHBIX
TpyaHocteil obyuatomuxcsi ¢ 3I1P (B wacTHOCTH, ynpoieHHe (opMyIHPOBOK, 0CO00€ MOCTPOCHUE
MHCTPYKIIHUH, OTPAXKAIOIEH 3TATHOCTH BBIIIOJIHEHUS 3aJaHus);

® OTCIIeKHBAaHUE JIEHCTBUN OOyyaromerocss Majs OLEHKH IMOHUMaHHs WM HWHCTPYKLUHUU U, IpHU
HEO0OXOIUMOCTH, €€ YTOUHEHHUE;

¢  YBCIMYCHHUC BPCMCHU HA BBIIIOJIHCHUC 3a;[aHm”1;

® BO3MOXKHOCTh OpraHH3allMd KOPOTKOrO IIepepbiBa MpPU HAPACTAHUU B TMOBEJCHUU TOJPOCTKA
MIPOSIBIICHUHN YTOMIICHUSI, UCTOIICHHUS,

® UCKIIIOYEHHE CUTYyallMii, NPUBOJAIIMX K SMOIMOHAJILHOMY TpPaBMUPOBAaHUIO oOydaromierocs (B
YaCTHOCTH, HETaTUBHBIX PEAKIIMI CO CTOPOHBI TIEIarora).

Cobmro1eHue BhIIICTIEPEUNCIICHHBIX YCIOBUM MPOBEACHUS aTTECTAI[MH MTO3BOJIAET UCKIIFOUNTH HETaTUBHOE

BIIUSTHUE CTOPOHHUX (DAKTOPOB HA MPOAYKTUBHOCTH BHITIOTHEHHsI oOydatomumcs ¢ 3I1P TecToBBIX 3aMaHmit

U BBISIBUTH OOBEKTUBHBINA YPOBEHb YCBOCHHS Y4eOHOTO MaTepuala

2. Coaep:xaHue TeM y4eOHOI0 Kypca.
Auaredpanyeckne BbIPaKeHMS.
BeIpaskeHue ¢ nepeMeHHbIMU. 3HAaYEHHUE BBIPAXKEHUS C IEPEMEHHBIMU. J[0IycTUMBIE 3HAUYEHUS
nepeMmeHHbIX. ToxaectBo. ToxnecTBeHHbIE TPe0OPa30BaHUs aNTreOpanyeCcKuX BbIpaKEHUH.
JloKka3aTesbCTBO TOXKIECTB.
CreneHb ¢ HaTypaJIbHBIM IIOKa3areaeM U e€ cBolicTBa. OqHouwneHbl. OJHOWIEH CTaHAAPTHOIO BUJA.
Crenenp onHouwieHa. MHOrounensl. MHOro4IeH craniapTHoro Buaa. Crenens MHOrouieHa. CioxeHue,
BBIYMTAaHUE U YMHOKEHNE MHOTOWICHOB. PDOPMYJIbl COKPAIIEHHOTO YMHOKEHHUS: KBaIpaT CYMMBI U
KBaJpaT pa3HOCTHU JABYX BBIPAXKCHUM, IPOU3BEICHUE PA3HOCTH U CYMMBI IBYX BbIpaK€HUU. Pa3noxenue
MHOTOYJIEHa Ha MHOKUTENH. BboiHECceHHe 00111ero MHOXKUTENA 3a CKOOKU. Metoa rpynnupoBku. PasHoCTh
KBaJpaToB IBYX BhIpakeHHH. CymMMa U pa3HOCTh KyOOB IBYX BbIpakeHHH. KBagpaTHbIN TpEXuiieH.
Kopensb kBagpaTHoro TpéxwieHna. CBoiicTBa KBapaTHOro TpéxuieHa. PaznokeHue KBaJpaTHoOro
TPEXUIIEHA HA MHOXKUTEIIN.
PannonaneHbie BoipaxkeHus. Llensie BopaxkeHus. J{poO6Hbie BbipaxeHnus. PaninonanbHas qpoosb.
OCHOBHOE CBOWCTBO pallMOHATIBHOM 1po6H. CoxKeHne, BhlYUTaHHEe, YMHOKEHHE U JIeIeHUe
paloHaIbHbIX 1pobeil. Bo3BeneHne panroHaibHOM 1po0u B CTeNeHb. ToXAeCTBEHHbIE IPe0Opa3oBaHuUs
paloHaIbHBIX BeIpakeHNH. CTEneHb C LEIbIM NTOKa3aTeNleM U €€ CBOMCTBA.
KBanparusie kopHu. Apudmernyeckuil KBapaTHbIN KOpEHb U €ro cBoiicTBa. ToXEeCTBEHHbIE
npeoOpa3oBaHus BBIPAKEHHH, COJepKALINX KBAJAPAaTHbIE KOPHH.

YpaBHeHus.

VYpaBHenue ¢ ogHol nepeMenHoil. Kopenb ypaBHeHusi. PaBHocunbHbIe ypaBHeHUSI. CBONCTBA YpaBHEHUM
C OJIHOM MEPEMEHHON. Y paBHEHNE KaK MaTEMATUYECKAsI MOJENb PEAIbHON CUTyaluuu. JInHeitHoe
ypaBHeHue. KBagpaTHoe ypaBHeHne. @opMysia KOpHEW KBaJApaTHOro ypaBHeHus. Teopema Buera.
PanmonaneHble ypaBHEeHUS. PellieHre paiiuoOHaabHbIX YPaBHEHUM, CBOJSIIMXCS K JINHEMHBIM UJIU K
KBaJI[paTHBIM ypaBHEHUsIM. PenieHre TeKCTOBBIX 33/1a4 ¢ TOMOIIBIO PallMOHAIbHBIX YPaBHEHUH.
YpaBHeHHe ¢ AByMs NepeMeHHbIMU. [ paduk ypaBHEHUS ¢ IByMs niepeMeHHbIMU. JIMHEHHOe ypaBHEHHE C
JBYMSI TIEPEMEHHBIMH U €T0 TpaduK.

CucreMbl ypaBHEHUN ¢ IBYyMs TiepeMeHHbIMHE. [ paduueckuii METo ] perieHust CUCTEMbI ypaBHEHUH C
JBYMsI IIEPEMEHHBIMU. Penienue cuctemM ypaBHEHH METOJOM MOJICTAHOBKH U cllokeHUs. Cucrema IByX
YpPaBHEHUH C ABYMsI IEPEMEHHBIMU KaK MOJENb PEAIbHOM CUTYaLIUH.

Hepagencrsa.

UucnoBble HEPaBEHCTBA U UX CBOMCTBA. ClI0’)KEHNE U YMHOKEHUE YHCIOBBIX HEpaBeHCTB. OLICHMBaHUE
3Ha4YeHMs BeIpakeHus. HepaBeHCTBO ¢ 01HOM nepeMeHHOM. PaBHOCHIIbHBIE HEpaBEeHCTBA. UK CIIOBbIE
MPOMEXKYTKH. JINHEHHbIE U KBaJpaTHbIE HEPABEHCTBA C OJTHOM NepeMeHHON. CHUCTEMBI HEPABEHCTB C
OJIHOM IIEPEMEHHO.



YucaoBble MHOKECTBA.

MHoOXecTBO 1 ero 35eMeHThl. CrocoObl 3a/1aHnss MHOXECTB. PaBHbIe MHOKeCTBA. [TycToe MHOXKECTBO.

[TonmHOxecTBO. Onepanuu Hajl MHOKECTBaMU. MIItocTpanys cOOTHOILEHUIN

MEK]1y MHOKECTBAMHU C MOMOIIBIO JUarpaMm Jijiepa. MHOKECTBAa HATYpaJIbHBIX, LIEIbIX, PAllMOHAIBHBIX
m

yrcell. PanponansHoe 9ncno Kak qpobs Buga !, rae m €Z,n €N, u kak 6eCKOHEYHask IEPHOANIECKAS
necsitmaHas Apook. [Ipencrasinenue 00 upparmoHaTLHOM YUCiIe. MHOXKECTBO JCHCTBUTEIBHBIX YHUCEI.
[IpencraBneHue 1EMCTBUTEIHLHOTO YHCIIA B BUJIe OECKOHEYHON HEMEPHOIUICCKOM TECITHIHON JPOOH.
CpaBHeHue neicTBUTENBHBIX yrcel. CBs3b Mex 1y MHOKecTBamu N, Z, Q, R.

DYyHKUMH.

YucaoBble PyHKINH.

@OyHKIMOHAIBHBIE 3aBUCUMOCTH MeX 1y BenrmunHaMmu. [lonstre pyHknmmn. OyHKIms Kak
MaTeMaTH4ecKasi MOJIeib peaslbHOro mpouecca. O0nacTh onpeesieHus 1 001acTh 3HaUeHUsS (PYHKIUH.
Crnioco6s1 3ananus Gynkun. ['padux Gynakuun. [Tocrpoenne rpadukoB GyHKIHA ¢ TOMOIIBIO
npeoOpaszoBanuit puryp. Hynu gpynkuuu. [IpomexxyTku 3HakonoctosHeTBa GpyHkuuu. [IpomexyTku
BO3pacTaHus U yosiBanus GpyHkuun. Jlnneitnas GpyHkws, oOpaTHas MpOMOPIHOHAIEHOCTS,

KBajpaTuuHas GyHKUuUsA, yHKIHUS Y= VX | UX cBOHCTBA U rpauKu.

YucnoBble NoCae10BATEIbLHOCTH.

ITonsaTue uucnoBoit nocnenaoBatenbHOCTH. KoHeuHble U OeCKOHEUYHbIE MOCe0BaTeIbHOCTH. CI1ocO0b!
3aJlaHus I0CIIe10BaTENbHOCTH. ApudMeTndeckas U reoMmerpuueckas rnporpeccuu. CBoiCTBa UI€HOB
apu(pMeTHYeCKol U reoMeTpudeckoil nporpeccuif. @opmyiibl 001Iero WieHa apupMEeTHIECKOi 1
reoOMeTPHUECKOM mporpeccuii. DopMysbl CyMMBI N MEPBHIX WICHOB apu(METHUECKONW U T€OMETPUIECKOM
nporpeccuii. Cymma G€CKOHEYHOI reoMeTpudeckoii nporpeccu, y kotopoii |q| < 1. IlpeacraBienue
OEeCKOHEYHOW MEePUOJNYECKOM AeCATUYHON JpoOU B BUJIE OOBIKHOBEHHOH IpO0H.

DJIeMeHThI MPUKJIATHOH MATEeMATHKH.

Maremaruueckoe MoaenupoBanue. [IponienTasie pacu€rsl. DopMyiia CI0KHBIX IPOLEHTOB.
[TpubmmxE€HHbIe BEIYKCIICHUs. AOCOIOTHAS U OTHOCUTEbHAS MorpentHocTi. OCHOBHBIE MTpaBUia
KoMOMHaTOpuKu. YacToTa U BEpOATHOCTH ciiydaifHOro coobITHs. Kitaccuyeckoe onpesenenue
BEPOSITHOCTH.

Havanwsubie cBenenus o cratuctuke. [IpeacraBnenue NaHHbIX B BUE TaOMHUIl, KPYTOBBIX U CTOIOYATHIX
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B nporpamme yuuThIBaloTCsS Maen (pOpMHUPOBAHUS YHUBEPCAIbHBIX YUEOHBIX JEHCTBUM I OCHOBHOI'O
ob1iero odbpa3oBaHusi, KOTOpble 00eCTIeYNBaOT (POPMHUPOBAHNE KOMMYHHKATHBHBIX KaueCTB JINYHOCTH U
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7 raacce
JIuneitnoe Pacnosnasame ynucnoBbie BbIpAXKEHUS U BBIPAXKEHUSI C IEPEMEHHBIMHU, JIMHEIHBIE
yYpaBHEHUE C OTHOM | YPAaBHCHHS.
HIEPEMEHHOM. IIpusooums ipuMephI BBIPAXKEHHH C IIEPEMEHHBIMHU, JTUHEHHBIX YpaBHEHUH.
Cocmasnsims BbIpaXKEHHUE C MEPEMEHHBIMU IO YCIOBHUIO 3a/1a4H.




Buinonnsams ipeoOpa3oBaHus BbIPaKEHUI: IPUBOAUTH IIOJJOOHBIE clIaracMble,
PacKphIBaTh CKOOKH.

Haxooumbs 3Hau€HNE BBIPAXKEHUS C IEPEMEHHBIMU MIPH 3a]JaHHBIX 3HAYEHUAX
nepemeHHbIX. Kiaccuduuupoars anredpandeckue BoipakeHus. OnuChIBaTh
LIEJIBIE BBIPAJKCHUS.

Dopmynuposams ONPENEICHAE TMHEUHOTIO ypaBHeHUs. PemaTe nuuennoe
ypaBHeHHeE B o01ieM Bujie. OnuchBaTh CXEMY peIleHHs TEKCTOBOH 3a/1auH,
IIPUMEHSATH €€ JUIsl pelleHUs 3a1a4.

[{enpie BeIpaXeHUsI.

Dopmynuposams onpeoeneHus:

TOXIACCTBCHHO PaBHBIX BBIpa)KeHHﬁ, TOXIACCTBA, CTCIICHU C HATypaJIbHbIM
HOKazaTeJieM, OJHOWIEHA, CTAaHAapPTHOTO BU/a OJTHOWICHA, KOd(duimeHTa
OJJHOYJIEHA, CTEIIEHH OJJHOYJICHA, MHOTO4IEHA, CTEIICHU MHOTOUIEHA;

3HAMb CBOMCTBA: CTETIEHH C HATYPaJbHBIM IIOKa3aTeJIeM, 3HaKa CTEIICHU;
Bviyucisams 3HaUCHUE BRIPAXKEHUH ¢ IEPEMEHHBIMH.

Ilpumensims CBOWCTBA CTETICHH IS TPe0Opa30BaHuUs BHIPAKESHH.

Bvinonnsams yMHOKEHHE OJTHOWICHOB M BO3BE/ICHUE OHOWIEHA B CTEIICHb.
IIpu6ooums OHOWIEH K CTaHAAPTHOMY BUIY. 3alIMChIBATh MHOI'OWIEH B
CTaHJAPTHOM BHJIE, ONIPEIEIISATh CTeNeHh MHOrowIeHa. [IpeoOpa3oBrIBaTh
NPOU3BECHNE OJTHOWICHA 1 MHOTOYJICHA; CyMMBI, Pa3HOCTH, IIPOU3BEACHUS BYX
MHOI'O4JICHOB B MHOI'OYJICH.

Bovinoansams pa3noxKeHne MHOTOYJICHA Ha MHOKUTEIH CIIOCOOOM BBIHECEHUS
00LIero MHOXKUTES 32 CKOOKH, CIIOCOOOM IpyIIIIUPOBKH, 110 popMysiam
COKPAIIEHHOTO YMHO)KEHHSL.

Hcnonvzo6ams yka3aHHbIE TPe0Opa30BaHUs B IPOLIECCE PELICHUS YPaBHEHUH U
3aj1a4.

DyHKIUY.

IIpusooums ipuMepHI 3aBUCHMOCTEN MEXKIY BEIIMYHHAMHU.

Pasznuuams cpenu 3aBUCUMOCTEN (YHKIMOHATIBHbBIE 3aBUCHUMOCTH.
Onucviéams nowsimus: 3aBUCUMOM 1 HE3aBUCHMOM MTepeMeHHBIX, ()YHKIIHH,
apryMeHTa (QyHKIMH; COCOOBI 3aJaHNs (QYyHKIIHH.

Dopmynuposams onpeneneHus: 001acTy onpeaeaeHns QyHKIMN, 00IacTH
3HaYeHU’ QyHKUNH, rpaduka GyHKINHU, THHEHHOW HyHKIMU, TPAMON
POTIOPIIMOHATIBHOCTH.

Bviyucisaims 3HaueHre GYHKIMHU 0 33JaHHOMY 3HAUCHHIO apryMEeHTa.
Cocmasnsams TaOIUIBI 3HAYEHUH PYHKINU.

Cmpoums Tpaduk GyHKIMH, 3a7aHHON TabaumuHOo. CTpouTh rpaduK JINHEHHOM
(GYHKINU ¥ IPSIMOI POTTOPIIMOHAIEHOCTH.

Onucvisams CBOUCTBA 3TUX (DYHKITHIA.

Cucrembl TMHEHHBIX
YpPaBHEHUH C JIBYMsI
MEPEMEHHBIMU.

IIpusooums npumepoi: ypaBHEHUs C IByMsl IEPEMEHHbBIMU;

JMHENHOr0 ypaBHEHUS C IByMSI IEPEMEHHBIMH; CUCTEMBI IBYX JTMHEHHBIX
YPaBHEHHUH C IBYMs IEPEMEHHBIMH; PEAJIbHBIX ITPOLIECCOB, ISl KOTOPBIX
ypaBHEHHUE C IBYMsl IEPEMEHHBIMH WJIM CUCTEMAa YPaBHEHUH C IByMs
NIEPEMEHHBIMHU SIBJIIOTCSI MATEMAaTHYECKUMH MOJEIISIMU.

Onpeodenamy, IBISETCS JIU Mapa Yhces pellieHHeM JaHHOTO YPaBHEHHS C ABYMsI
MePEMEHHBIMH.

Kommenmuposamyu: pemieHus: ypaBHEHUS C IByMs IEPEMEHHBIMHU; MTOSICHATD, YTO
3HAYUT PEIINTh YpaBHEHUE C IByMS IEPEMEHHBIMU; HUMETh MPEJCTABICHUE O
CBOICTBaX ypaBHEHUH C IByMS IIEPEMEHHBIMH.

Onucvieamy: cBOICTBa rpaduKa JMHEWHHOTO YpaBHEHHS B 3aBUCUMOCTH OT
3HaYeHU! K03 PULIMEHTOB.

Cmpoumb TpaduK JMHEHHOTO ypPaBHEHUSI C IBYMsI IEPEMEHHBIMHU.

Pewams cuctemsl 1ByX JIMHEMHBIX YPaBHEHUH C IBYMs IIEpEMEHHBIMU. PemaTs
TEKCTOBBIE 33]1a4M, B KOTOPBIX CUCTEMA JBYX JIMHEWHBIX YPAaBHEHUN C IBYMS
NIEPEMEHHBIMH SIBJIIETCS MATEMAaTHUECKON MOJIENIbIO PEAJIBHOTO IIPOLECCa.
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PanmonanbHbie
BBIPAXKEHHUSL.

Pacnosnaeamv 1enble palMOHANbHbIE BBIPAXEHUSA, APOOHBIE pPALMOHAIbHbIE
BBIPAKECHMSI, IPUBOJIUTH IPUMEPHI TAKUX BBIPAKCHU.




Dopmynuposamo:

onpeodenenus; pallMOHAILHOTO BBIPA)KEHUS, IOMTyCTUMBIX 3HAYCHUN

MEPEMEHHOM, TOKIECTBEHHO DPAaBHBIX BBIPAKEHUH, TOXKJECTBA, PaBHOCHJIBHBIX
YpaBHEHH, DPAlMOHAIBHOTO YpPaBHEHHS, CTENEHHW C HYJEBBIM IOKa3aTeleM,
CTEMEeHH C LENbIM OTPUIATENIbHBIM I[IOKa3aTejeM, CTaHIapTHOIO BHUIA 4YHCIA,
00paTHOM MPOMOPLMOHATILHOCTH;

ceoticmea: OCHOBHOE CBOMCTBO palliOHaIbHON ApoOU, CBOKMCTBA CTENEHH C LEIBIM
noKasaTelieM, ypaBHeHu#, QyHKuuu y = K/X;

npaeuia: CIOXKEHHs, BBIYUTAHMS, YMHOXKEHUs, JAeNeHUs ApoOel, BO3BEICHUS
IpoOU B CTEIEHB; YCIOBUE PABEHCTBA IPOOH HYIIIO.

Onucwieamov rpadUUECKU METOJ] PEIICHUS YPaBHEHUN C OJTHON TIEPEMEHHOM.
Ilpumensams OCHOBHOE CBOWCTBO pAlMOHAJIBHOW ApOoOM [UIs COKpALEHUS H
npeoOpa3zoBaHust IPOOCH.

[TpuBOANTE APOOH K OOIIEMY 3HAMEHATEITIO.

Haxoauts cymmy, pa3HOCTb, IPOU3BEICHUE U YACTHOE APOOEH.

BBINOIHATE TOXKIECTBEHHBIE TPEOOPA30BAHNUS PATMOHATBHBIX BBIPAYKCHHIA.
Pewamy ypaBHeHUs ¢ IepeMEHHO B 3HaMeHaTese IpooHu.

Ilpumensams CBOWMCTBAa CTENEHUM C LEJIBIM IOKa3aTeaeM JJis MpeoOpa3oBaHUs
BBIPKEHUM.

3anucvléame yncia B CTAaHIAPTHOM BUJE.

Bowinoansme noctpoenue u uteHue rpaduka GyHkuuu y = K/X.

KBagparssle KOpHHU.

Onucvliéams.: TOHATHE MHOXECTBaA, 3JICMCHTA MHOXCCTBA, CIIOCOOBI 3aJaHusa

JlelicTBUTEIbHBIE MHOKECTB; MHO)KECTBO HAaTypPaJbHBIX YHCEN, MHOMKECTBO LEJBbIX 4YHCEl,
YHUCIa. MHO’KECTBO pallMOHAIbHBIX YHCEJ, MHOXKECTBO JEUCTBUTEIbHBIX YUCEN U CBSA3U
MEXly 3TUMHU YUCIOBBIMU MHOKECTBAMU;
Pacnoznasams: panroHanbHble U UPPALMOHAIBHBIE YHCIIA.
[TpuBOIMTE MpUMEpPHI PALIMOHAIBHBIX YHCET U UPPALMOHAIBHBIX YHCEIL.
3anucevieams ¢ moMolbI0 (OPMYJT CBOWCTBA JEUCTBUH C JEHCTBUTEIbHBIMU
qHCIIaMHU.
Dopmynuposamy:
onpedenenus: KBaJpaTHOTO KOPHSA M3 4YHCIA; apU(PMETHUEeCKOro KBaIpaTHOTO
KOpHSI M3 4YHCJla, PaBHBIX MHOXECTB, IOJIMHOXKECTBA, IEPECEUYEHUS MHOXKECTB,
00BbEeTMHEHNSI MHOXKECTB;
cBOMCTBA: GYHKIMK y = X2, apu)METHUECKOTO KBAAPATHOTO KOPHS, (hyHKIIHH
y=vx.
Cmpoump rpadukn GyHKIHMH y = x2 1y = V/x.
[TpuMeHATs MOHATHA apU(PMETHUECKOTOo KBAJAPATHOTO KOPHS JUIsl BBIYMCICHUS
3HAaYeHUH BhIpaKEHUH, CBOMCTBA apU(PMETUYECKOTO KBAJPATHOTO KOPHSI.
VYnpouars BelpakeHus. Pemate ypaBHeHus. CpaBHMBATh 3HAUEHUS BBIPAKECHUM.
BrinonusaTe npeoOpa3oBaHue BhIpaXXEHHUH ¢ MPUMEHEHUEM BHIHECEHHSI MHOXKUTES
U3-T10]1 3HaKa KOPHS, BHECEHNUSI MHOXKUTENS T10J] 3HAK KOPHSIL.
BoInonHATe 0CBOOOXKIEHUE OT UPPALMOHATIBLHOCTH B 3HaMEHaTele Ipo0H, aHaIIN3
COOTHOILIEHUI MEKIY YMCIOBBIMA MHOKECTBAMU U MX DJIEMEHTaMHU.
KBagpartusie Pacnosnasams 1 IpuBOINTH MPUMEPHI KBAaJIPaTHBIX YPAaBHEHUN Pa3IMUHBIX BHI0B
YpaBHEHUH. (TIOJTHBIX, HEMOJIHBIX, TPUBEICHHBIX ), KBAAPATHBIX TPEXUJICHOB.

Onucvieamsb B 00111eM BUJIE pEIIEHUE HEMOJIHBIX KBaIPATHBIX YPaBHEHUH.
®opMyIUpOBATH:

onpeoeneHus: ypaBHEHHUs NEPBOM CTENEHH, KBaIpaTHOI'O ypaBHEHUS; KBaIpaTHOTO
TpPEXWIEHA, IUCKPUMUHAHTa KBAJpaTHOTO YpaBHEHMsI U KBaJpPAaTHOTO TPEXWIEHA,
KOPHs KBaJpaTHOTO TpexwieHa; OMKBaApaTHOIO YPABHEHUS;

c6oticmea KBaJlpaTHOTO TPEXWJIEHA;

3anucvisams HopMyiTy KOpHEH KBaJpaTHOTO ypaBHEHHUS.

HccnenoBaTh KOIMYECTBO KOPHEH KBAagpaTHOTO YpPaBHEHHUS B 3aBUCHUMOCTH OT
3HaKa €ro JUCKPMMHUHAHTA.

Onucvieams Ha IpUMEpPaX METOJ 3aMEHbI IEPEMEHHON I PEILIEHUS] yPAaBHEHUH.
Haxooumb KOpHU KBaJIPATHBIX YPABHEHUH pa3IMYHbIX BUIOB.




BBINONMHATE pa3inokeHne KBaAPaTHOIO TPEXUIEHA HA MHOKUTEIH.

HaxoauThs KOpHU ypaBHEHUI, KOTOPbIE CBOAATCS K KBaJPATHBIM.

CocTaBiATh KBaJpaTHbIE YPAaBHEHUS M YPAaBHEHHUs, CBOISAIIMECS K KBaJPATHBIM,
ABJIAIOIIMECS MATEMATUYECKUMU MOJIEIISIMU PEAJIbHBIX CUTYALHH.
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Hepagencraa.

Pacnosnasams v IpUBOANTE IPUMEPBI YUCIOBBIX HEPABEHCTB, HEPABEHCTB C
IIEPEMEHHBIMY, JINHEWHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOM, IBOMHBIX
HEPABEHCTB.

Dopmyauposamy.

onpedenenusi: CPaBHEHUsI IBYX UUCEJl, pEILIEHHs] HEPABEHCTBA C OJITHOM
IIEPEMEHHOM, PABHOCUJIBHBIX HEPABEHCTB, PELICHUS CUCTEMbI HEPABEHCTB C
OJITHOM IIEpEMEHHOM, 00J1aCTH ONpeAEICHNs BEIPAKEHUS;

c60ticmea YUCI0BbIX HEPABEHCTB, CJIOKEHUS U YMHOXKEHUS YHMCIIOBBIX
HEPABEHCTB.

/loxazvieamys: CBOWCTBA YNCIOBBIX HEPABEHCTB, TEOPEMBI O CIIOKECHUHU U
YMHOKEHUH YNCIIOBBIX HEPABEHCTB.

Pewame nuHeliHble HEpaBEHCTBA. 3alMCbIBATh PELLIEHUS] HEPABEHCTB U UX CUCTEM
B BU/I€ YHUCIIOBBIX IPOMEXKYTKOB, 00BEIMHEHMS], IEPECEUCHHSI YUCIOBbIX
IPOMEXKYTKOB. Peniars cucteMy HepaBeHCTB ¢ 0JIHOM nepeMeHHoN. O1eHUBaTh
3Ha4YeHue BbIpaxkeHus. M300paxars Ha KOOPJUHATHON NPSAMOMN 3aJJaHHbIE
HEPaBEHCTBAMM YHCIOBBIE IPOMEKYTKHU.

KBanparuunas
byHKIHS.

Onucviéamsb NOHATHE GYHKLUHU KaK MPaBUIIa, YCTAHABIMBAIOLIETO CBA3b MEXIY
AIIEMEHTAMH JIByX MHOXECTB.

Dopmynuposamy.

onpedenenus: Hyls QyHKIIUH; TPOMEKYTKOB 3HAKOTIOCTOSIHCTBA (DYyHKITNH;
byHKIMH, Bo3pacTaronieil (yObIBaroIeil) Ha MHOXKECTBE; KBaApaTUIHON
(GyHKINHT; KBaIpaTHOTO HEPABEHCTBA,;

ceolicmea KBapaTUIHON QYyHKIMM; npasuia TOCTPOCHUS TpapuKoB QyHKIMIA ¢
nomotikio peodpazosanuii Buaa f(x) — f(x) + b; f(x) — f(x+a); f(x) — k f(x).
Cmpoumaw rpaduku GyHKIHI ¢ moMolIbio peodpazoanuii Buaa f(x) — f(x) + b;
f(x) — f(x+a); f(x) — k f(x).

Cmpoums Tpaduk kBaapatnyHoit yHkuuu. I1o rpaduky kBagpaTHuHON GYHKIUU
ONUCHIBATh €€ CBOMCTBA.

Onucviéams CXeMaTUYHOE PACIIONOKEHHE apaboiIbl OTHOCUTENBHO OCH abcIuce
B 3aBHCHMOCTH OT 3HaKa CTapIIero Ko3QpQpuiueHTa u AMCKpUMHUHAHTA
COOTBETCTBYIOIIETO KBaIPaTHOTO TPEXUJICHA.

Pewamb kBapaTHBIC HEPABEHCTBA, HCIIOJNIB3YS CXEMY PACIIOIOKESHUS MapadoIIbI
OTHOCHTEJIBHO OCH abCcIuCC.

Onucvieamsb rpa@UUecKuii METOJT PELLICHUS! CUCTEMBI IBYyX YPaBHEHUH C ABYMS
NEPEMEHHBIMH, METO/1 TOJICTAHOBKU M METOJI CJIOKEHUS ISl PELICHUs] CUCTEMBI
JIBYX YPaBHEHUH ¢ ABYMS TIEPEMEHHBIMH, OJTHO M3 KOTOPBIX HE SBISIETCS
JIMHEUHBIM.

Pewamb TekcTOBBIE 33]]a4H, B KOTOPBIX CUCTEMA JBYX YPaBHEHHH ¢ IByMs
NIEPEMEHHBIMH SIBJISIETCS MATEMaTHIECKON MOJIEIBIO peabHOTO TpoIiecca,

Y HHTEPIPETUPOBATh PE3yJIbTAT PEIICHUs CHCTEMBI/

ONEMEHTBI
MPUKJIATHON
MaTeMaTHKHU.

Tlpusooumsv npumepwvl: MAaTEMaTUYECKUX MOJIENIEH peaTbHBIX CUTYaIUi;
MPUKIIAIHBIX 33/1a4; TPUOTMKEHHBIX BEIMYNH; UCIIOJIb30BAHUS KOMOMHATOPHBIX
MPaBHUJI CYMMBI U IPOU3BEACHHUS; CTyUYalHBIX COOBITHIA, BKITIOUYAs JOCTOBEPHBIC U
HEBO3MO>KHBIE COOBITHS; OTBITOB C PABHOBEPOSITHBIMU MCXO/IaMU; MTPEICTAaBICHHUS
CTAaTHCTUYECKUX JIAHHBIX B BUJIC TAOJUII, AUarpaMM, TpaduKOB; UCIOIB30BaAHUS
BEPOSATHOCTHBIX CBOMCTB OKPYAIOIIUX SIBIICHU.

Dopmyauposamy.

onpeoeneHus: aOCOIIOTHON MOTPEIIHOCTH, OTHOCUTENLHOM MOrPEIIHOCTH,
JIOCTOBEPHOT'O COOBITHSI, HEBO3MOKHOTO COOBITHUS;, KIIACCUYECKOE ONpeIeTICHUE
BEPOSATHOCTH;




npasuna: KOMOMHATOPHOE TPABHUIIO CyMMBI, KOMOMHATOPHOE TPaBHJIIO
POM3BEACHUSI.

Onucviéams STAIBl PEHICHUS TPUKIIaTHON 3a1a4H.

Toscuamo u 3anuceiéams GOPMYITy CIOXKHBIX IPOLEHTOB. IIpoBoanTs
IPOLIEHTHBIE PACUYETHI C UCIIOIB30BAHUEM CIIOKHBIX ITPOLICHTOB.

Haxooumv TOYHOCTH MPUOIMKEHUS TIO Ta0IHIle TPUOTMKEHHBIX 3HAUYCHUN
BEJIMYMHBL. VICTIOb30BaTh pa3inyHbie (POPMBI 3aITUCH TPUOTHKEHHOTO
3Ha4YeHUs BeNWYHHbBI. OIEeHUBATh MPUOIHKEHHOE 3HAYEHUE BETUUNHBIL.
11Ipo600umsb OTBITHI CO CITyYallHBIMH HCXOJaMHU.

[TosicHATE M 3anUCHIBaTh (POPMYITY HAXOMKACHUS YACTOTHI CIIyYaitHOTO COOBITHS.
OnuceIBaTh CTATUCTUYECKYIO OLIEHKY BEPOSATHOCTH CIIy4alHOTO COOBITHSI.
HaxoauTe BEpOSITHOCTD CITy4aifHOrO COOBITHSI B OTIBITaX C PABHOBEPOSITHHIMH
UCXOJaMHU.

Onucei6ams 3Tanbl CTAaTUCTUYECKOTO HccaenoBanus. OQopmisaTs HHPOPMALIHIO B
BU/IE TaOIUII U 1uarpamm. 3BiekaTs HHPOPMAIHIO U3 TAOJIUIl U IUArPaMM.
HaxoauTe 1 IpUBOAUTE TPUMEPHI NCTIOIB30BAHUS CTATUCTUYECKHIX
XapaKTEPUCTHK COBOKYITHOCTH JaHHBIX: CpeIHEE 3HAUCHHE, MOJIa, Pa3Max,
Me/iMaHa BEIOOPKH.

Yucnossle IIpueooums npumepsi: NOCIEIOBATEIBHOCTEH; UNCIOBBIX I1OCIE10BATEIbHOCTEH,
MOCJIEIOBATEIBHOCT | B YACTHOCTU apu(hMETHUECKONW U T€OMETPUIECKOI MPOTPECCHii; NCIIOIB30BAHUS
. IIOCJIEZI0BATENBHOCTEN B pEeaIbHOM KHU3HU; 3a7a4, B KOTOPBIX paCCMaTpUBAIOTCS
CYMMBI C OECKOHEYHBIM YHCJIOM CJIaraeMblX.
Onucwvieamy: IOHATUSA TIOCIIEI0BATEIIBHOCTH, WIEHA IIOCIIEA0BATEIbHOCTH;
CI0COObI 3a7JaHUsl 10CIIEI0BATEIbHOCTH.
Bviuucnsaims: dieHa MOCIeA0BaTeIbHOCTH, 3aJaHHON (opMyIioil N-ro yieHa uiu
PEKypPEHTHO.
Dopmynuposamy.
onpezeneHus: apuPpMeTHIecKoil Mporpeccuu, FreoMeTpUIECKON Mporpeccuu;
CBOWCTBA WIEHOB apU(PMETHUECKOIN U T€OMETPHUECKON TPOTrpeccuil.
3aoaéams apuMeTHUYECKYIO U T€OMETPUUECKYIO IPOTPECCUN PEKYPPEHTHO.
3anucviamv u noacwamv (GOpMyNbl OOLIET0 wWiIeHa apUPMETUYECKOH WU
F€OMETPUUYECKON MPOTPECCUM.
3anuchIBaTh U JJOKa3bIBaTh: (POPMYJIbI CyMMBbI N MEPBBIX YWIEHOB apU(PMETHUECKOI
U TEOMETPUYECKON Mporpeccuit; (opMyJibl, BbIpaskarolue CBOMCTBA YWIEHOB
apu(MeTHUECKON U TeOMETPUYECKON MPOrpeccHii.
BbIuucnsate cymmy O€CKOHEUHON reOMETPHUYECKOi Mporpeccuu, y Kotopoi |q| < 1.
[TpencraBiasaTh GecKOHEUHbIE NEPUOINUECKHE IPOOH B BUJIE OOBIKHOBEHHBIX
JIpOOeH.
Y4eOHO-TeMaTHYeCKOe IVIAHMPOBaHHUe.
Ne Paznen. Kon-Bo B Tom uncne
4acoB KOHTPOJIbHBIE pabOTHI
7 KkJ1ace
1. I'maga I. JIn"eliHOE ypaBHEHUE C OTHOM IEPEMEHHOM. 15 1
2. I'maga II. [enbie BoIpaskeHHUS. 52 4
3. I'maga III. ®yHkMM. 12 1
4. I'maBa IV. Cuctembl TMHENHBIX YPaBHEHUN C ABYMS 19 1
IIEPEMEHHBIMU
S [ToBTOpEeHUe U cucTeMaTh3anus yueOHOro MaTepuaa. 7 1
Hroro: 105 8
8 kaace
1 I'maBa I. PaninoHaabHbIE BRIpAKEHUSI. 44 3
2 I'masa II. KBagparHble KopHHU. JIeHCTBUTENILHBIE YUCIIA. 25 1
3 I'masa I1I. KBagparubie ypaBHEHUSI. 26 2
4 [ToBTOpEHME M cHCTeMaTH3alus Y9eOHOT0 MaTepurara. 10 1
Hroro 105 8




9 kJaacce

1 HepaBeHctna. 21 1

2 KBagpatnunas QyHKIuSI. 32 2

3 DJIeMEHTHI IPUKJIAJTHOW MaTEMAaTHKH. 21 1

4 YucioBeIE MOCIEA0BATEIHHOCTH. 21 1

5 IToBTOpEeHME M cHCTeMaTH3alus YIYeOHOr0 MaTepuara. 10 1
HTtoro 105 6

KoppeknuoHnHnbie BO3MOKHOCTH NpeAMeTa:

MaremaTuka B 00y4eHHUHU JeTell ¢ OrpaHUYEHHBIMU BO3MOXXHOCTSMHU 3/I0POBbsI PEIaeT OJHY U3
BAKHEHMIINX CHEIUAJIbHBIX 3a/1a4 — IPE0I0JIEHNE HEJOCTaTKOB [103HABATEIbHON JEATENIBHOCTH Y JETEN C
HapyIllIeHUsMH pa3BuTus. M3yueHne MareMaTUKH HalpaBiIeHO Ha (JOPMUPOBAHUE MBIIIICHUS, pa3BUTUA
MO3HABATENBHBIX CIIOCOOHOCTEH, (POPMHUPOBAHKE U KOPPEKIUIO OTEepaluii CpaBHEHUS], aHATIN3a, CHHTE3a,
0000I1IeHUsT U KOHKPETHU3allMU; Ha CO3/1aHUE YCIOBUH JUId KOPPEKLMH MaMSITH, BHUMaHUS U JPYTUX
MICUXUYECKUX MPOILIECCOB.

B mnpouecce o0yueHHMs MareMaTHKe pa3BMBAETCS pEUYb YYallMXCs, OOOramaercs CchenuaaibHbIMU
MaTeMaTUYEeCKUMU TEPMUHAMH U BBIPAKEHUSIMU HX CJIOBapb. YUalluecs y4aTcsi KOMMEHTHPOBATh CBOIO
NeSTeNbHOCTb, JAaBaTh IOJIHBIM CIOBapHBI OTYET O PEIICHUM 3aJaud, BBIIOJHATH apupMeTHYecKue
JICACTBUA.
Ieabl0 KOppeKHUOHHOI PaldoTHI sBIsETCS OOecleueHue KOPPEKIMHU HEJIOCTaTKOB B (DU3MYECKOM U
MICUXMYECKOM DPA3BUTUM OOYyYaIOUUXCS C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3[I0pOBbSl U OKa3aHHE
MIOMOIIIY B OCBOCHUU MPOTPAMMBI.
3agauu KOppPeKUMOHHOI padoThI:
YIIOBJIETBOPEHUE OCOOBIX 00pa30BATEIIBHBIX TIOTPEOHOCTEH;
KOPPEKIIMOHHAs IOMOLLb B OBJIaJICHUU 0a30BBIM COJIEpyKaHHEM O0yUEHHS;
Pa3BUTHE SMOLMOHATBHO-TMYHOCTHON c(hepbl U KOPPEKLIUS €€ HEOCTATKOB;
Pa3BHUTHE [T03HABATEIbHOM 1EATENFHOCTH U (POPMUPOBAHKE BBICILIMX IICUXUYECKUX (DYHKIINIA;
(opMHpOBaHUE TPOU3BOILHON PETYIIALMHU A TEBHOCTH 1 TIOBEICHUS;
KOpPPEKLIUs HapyLIEHUI YCTHOM U MUCBMEHHOU peuy;
obecrieyeHre ycriexa B pa3IMuHbIX BHUAAX JAESITEIbHOCTH C IENbIO MOBBIIIEHUS MOTHBAIMHU K IIKOJIBHOMY
00y4eHHIO.
Oprasu3zanuu yuyeGHOro npouecca:
Hetu ¢ OB3 u3-3a ocoOeHHOCTEH CBOEro NCUXO(U3MYECKOro pa3BUTH UMEIOT 0coOble 00pa3oBaTesbHbIE
NOTPEOHOCTH M € TPYAOM yCBaMBalOT Mporpammy 1o anredpe. [loaroMy B oBiiaieHnu 6a30BbIM COJIepKaHUEM
00y4eHUs TOJIy4aroT pa3InyHbIe BU/Ibl KOPPEKUMOHHOM MOMOLIM:

® [POXOAWUT KOPPEKLMS 3HAHUN U YMEHUHN YHalUXCS;

®  YBEIMYMBACTCSl KOJIMYECTBO YNPAKHEHUN M 3aJaHUM, CBA3aHHBIX C IMPAKTUYECKON IEATEIILHOCTBIO

yUalmxcs;

® TEOPETUYECKHI Marepuall U3y4aeTcsl B MPOLECCe PEIIeHNs 33/1a4 U BBIMOJHEHUS 33/1aHU HaTJISIHO-

MPAaKTUYECKOTO XapaKTepa;

e MaTepHajl HM3y4yaeTcs HEOONBUIMMM J03aMH, C IMOCTENEHHBIM €ro YCIOKHEHHEM, YBEIMYUBast

KOJMYECTBO TPEHUPOBOUHBIX YIPAKHEHUH;

e yBEIMYMBAETCS KOJIMYECTBO YIPaKHEHWH Ha pPa3BUTHE BHUMAHUS, MaMsTH, BOCHPUSITHUS,
MBIIIEHNS], AHAIUTUKO - CHHTETHUYECKOH €ATEIbHOCTH;
CMEHA pa3INYHbIX BUJIOB JI€ATEIBHOCTH BO BpEMS ypOKa;
YUET TEMIIA JEATENBHOCTH YUaILUXCS;
OKa3aHHE JI03MPOBAHHON MTOMOIIH;
molsTanmHoe GopMUpPOBAHUE YMCTBEHHBIX JIEHCTBUIA;
olepexarolee KOHCYIbTUPOBAHUE MO TPYHBIM TEMaM;
HNpUHATHE peOEHKA, UTHOPUPOBAHNE HEKOTOPHIX HETaTUBHBIX OCTYIIKOB;
y4eT aKkTyalbHbIX U MNMOTEHIMAJIbHBIX BO3MOXKHOCTEH, oOecredeHHue WHIUBUAYAJIBHOIO TeMIa
00ydeHUs U IPOABIKCHUS;
npoUIaKTUKA U KOPPEKIUS COLMOKYJIBTYPHOM M IIKOJIBHOM JIe3aJanTalim;
e oOecrneueHue peOEHKY ycliexa B JOCTYIIHBIX €My BUAX EATEIbHOCTH
® UCMOJb30BAaHUE ONOPHBIX CXEM, TAOJIUL], ITAa0I0HOB, JOCTYIIHBIX HHCTPYKIMM, IPE3EHTALUHN HUT. 1.



®  UCMOJb30BAHUE MOOIIPEHUH, TOBHIIIEHNE CAMOOLIEHKN peOeHKa, YKPEIUIEHHEe B HEM BEPhl B CBOU

CHJIBI;

e 103TarHOe 0000IICHHE MPOICIaHHON Ha YPOKE pabOTHI.
THnbI yPOKOB: ypOK U3YYEHHUSI HOBOTO MaTepHalia, YPOK - UTpa, KOMOWHUPOBAHHBIH YPOK, YPOK pEIICHUS
3aja4, 0000IEHHs ¥ CHCTEMAaTHU3alliy 3HAaHUH, YPOK 3aKpEIUIeHHsI 3HaHUH, yPOK - KOHTpOJIbHast padorTa.
Buabl nesTeIbHOCTH: HHAMBHTyabHAs paboTa, ppoHTanbHAs padoTa, paboTa B rpymiax, napax.

TexHosornu:  JIMUHOCTHO-OPUEHTHPOBAHHAS TEXHOJIOTUS,, ~ UTPOBBIE  TEXHOJOTMH,  TEXHOJOTHUS
poOIEeMHOT0 00y4YeHHUsI, TEXHOJIOTUSl YPOBHEBOH qu(depeHnranuu, 310poBbecOeperarime TeXHOI0THH,
UKT.
TemaTnueckoe NJIAaHMPOBaHMe B 7 Kjacce.
Howmep Paszgen nporpammel, TeMa ypoka Koi-Bo
ypoka 4acoB
IloBTOpeEHue. 2
1 ITponopiuu. OCHOBHOE CBOMCTBO MPOMOPIUH. 1
2 KoopauHaTHas TIIOCKOCTb. 1
I'naga 1. /IluneiiHoe ypaBHeHHUE ¢ OHON NepeMeHHOI. 15
3-4 Bgenenue B anreopy. 2
5) Bxoonaa konmpoavnaa paboma. 1
6-10 JluneliHoe ypaBHEHHE ¢ OHOM NMEPEMEHHOM. 5
11-15 Pewienne 3a1a4 ¢ TOMOIIBIO YPAaBHEHHH. &)
16 IToBTOpEHME M cHUcTeMaTH3alks Y4eOHOro MaTepuaa. 1
17 Konumponsnas paboma Nel no meme: «/Iuneiinoe ypasnenue ¢ 00Hoil 1
nepemeHHOo»
I'naga 2. 1lesibie BbIpasKeHHs. 52
18 PaboTta Hax ommbOkamMu. TOXKIECTBEHHO PaBHBIC BBIPAKCHUSI. 1
19 ToX/IECTBEHHO paBHBIE BHIPAKCHHUSI. 1
20-22 CreneHp HaTypaJbHBIM [TOKA3aTEJIEM. 3
23-25 CBolicTBa CTENEHU C HATYPAJIbHBIM I10KA3aTEIEM. 3
26-27 OnHOYJIEHEL. 2
28 MHOTOYJICHBI. 1
29-31 CnoxeHue ¥ BBIUYUTaHHE MHOTOUYJIEHOB. 3
32 Konmponvnaa paboma Ne 2 no meme «Cmenenvb ¢ HamypaipHbIm 1
nokazamenem. Cnoxcenue u gpluumanue MHO2041€H08»
33 Pabora Hajg ommbOkamu. 1
34-36 YMHOXEHME OMHOUYJIEHA HA MHOIOYJIEH. 3
37-40 YMHOX€EHHE MHOTOWIEHA Ha MHOTOUJIEH. 4
41-43 Pa3no)xeHne MHOTOWIEHOB HA MHOYKUTEJIH. 3
44-46 MeToa rpynnupoBKH. 3
47 Koumponvnan padboma Ne 3 no meme « Ymunoxcenue MHo204,1€H08) 1
48 Pabora Hag ommbOkamu. [Tpon3sBenenne pa3HOCTH U CYMMBI JIBYX 1
BBIPAKCHMI.
49-50 [Tpon3BeieHNEe pa3HOCTH M CYMMBI IBYX BBIPDOKEHUIH . 2
51-52 Pa3HOCTh KBaJIpaToOB ABYX BBIPAKECHHM. 2
53-56 KBagpaT cyMMBI B KBaJIpaT PasHOCTH JBYX BBIPAKCHH. 4
57-59 [TpeoOpa3oBaHue MHOTOUWIEHA B KBAIpaT CyMMBbI MJIH Pa3HOCTH JIBYX 3
BBIPAKCHMUI.
60 Konumponvnasa paboma Ne 4 no meme: «Keaopam cymmul u keaopam 1
paznocmu 08yx evipayicenuii. Paznocms Kkeaopamoe 08yx eviparxcernuii»
61-62 CymMma 1 pa3HOCTh KyOOB JIBYX BBIPKEHHH. 2
63-66 [IpumeneHne pa3TuIHBIX CIIOCOOOB PA3JIOKEHUSI MHOTOUYJICHA HA 4
MHOKUTEIH.
67-68 [ToBTOpEHME U cucTeMaTH3alusl y4eOHOro MaTepHaa. 2
69 Koumponvnana paooma Ne 5 no meme: «Pa3znosrcenue muozounena na 1
MHOMCUmenu»
I'nasa 3. ®ynkuum. 12




70 PaboTa Hax ommbkamu. CBsi3u MEXTy BeTHIMHAMH. DYHKIHS. 1
71 CBs13u Mexx 1y BeanarnHamMu. OyHKIusI. 1
72-73 Crnioco0sI 3a1anust QYHKITUH. 2
74-75 I'padpux byHKIHM. 2
76-79 Jlunetinas gpyHnkims, e€ rpaduk U CBOWCTBA. 4
80 IToBTOpEHME M cUcTeMaTH3alus y4eOHOro MaTepuaa. 1
81 Konumponvnasa paboma Ne 6 no meme: «/luneitnan gpynkyusny 1
I'naBa 4. CucteMbl JIMHEHHBIX YPAaBHEHHUII ¢ IBYMS epeMeHHBIMH. 19
82-83 YpaBHEHUS ¢ IBYMs ITEPEMEHHBIMH. 2
84-86 JluneliHOE ypaBHEHHUE C IBYMs IEPEMEHHBIMH U €r0 rpaduK. 3
87-89 Cuctembl ypaBHEHUH ¢ ABYMs TiepeMeHHbIMHA. [ padudeckuii MeToa 3
pEIICHUs] CUCTEMBI JIBYX JIMHEHHBIX YPaBHEHUH C IBYMsI IEPEMCHHBIMHU.
90-91 Pemenue cucteM TMHEHHBIX YpaBHEHUH METOJIOM TOJICTAHOBKH. 2
92-94 Pemenue cucreM JIMHEHHBIX YPaBHEHUI METOJOM CIIOKEHHUS. 3
95-98 Pemenue 3a/1a4 ¢ TOMOIIBIO CHCTEM JIMHEWHBIX YPaBHECHUM. 4
99 IToBTOpEHME M cHUCTeMaTH3alus y4eOHOro MaTepuaia. 1
100 Konmponvnasa paooma Ne 7 no meme: «Pewenue cucmem ypagrnenuit u 1
3a0auy
IloBTOpEeHue U cucTeMaTH3alUsl  y4eOHOr0 MaTepHaJa. &)
101 Pabora Hax ommOkamu. Penienne MTMHEMHBIX ypaBHEHUN C OJHON 1
TIEPEMEHHOM.
102 Pemenue 3a1a4 ¢ HOMOITBIO YPaBHCHHH. 1
103 Pa3iokeHre MHOTOYICHOB HA MHOYKUTEIIH. 1
104 Hmozosas konmponwvhas paboma 1
105 Pabora Hajg ommoOkamu. 1
Hroro 3a roa: 105 4., 3 Hux k/p — 8 u.
TemaTHYecKOe MIAHHPOBaHUE B § KJacce.
No Pasnen nporpammel, TemMa ypoka KonuuecTtso
ypoka 9acoB
IToBTOpEeHne Kypca aaredpsl 7 Kiacc. 5
1 IToBTOpEHME M cHcTeMaTH3alus 3HAaHUH 110 TeMe «JIMHelHble ypaBHEHNUs ¢ 1
OJHOMN NEPEMEHHON»
2 [ToBTOpeHue u cuctemMarusanus 3HaHuit o reme «lIpumenenue popmyn 1
COKPAIIICHHOT'O YMHOXCHUS
3 [ToBTOpEeHHE U cucTeMaTu3alys 3HaHui 1o Teme «DyHKuus) 1
4 IToBTOpEHME N cucTeMaTh3anns 3HaHUM 10 TeMe «CucTemMa YpaBHEHH C IByMs 1
MIEPEMEHHBIMI.
5 BxomHasi KOHTpPoOJIbLHAs padoTa. 1
I'naBa 1. PaunoHasnbHble BbIPAKEHUS 44
6-7 | ParmoHasbHBIC APOOH. 2
8-10 | OcHOBHOE CBOWCTBO paIlMOHAIBLHOM JIPOOH. 3
11-13 | Cinoxenne wu BBIUUTAHUE PAIMOHATBHBIX JIpo0OEil ¢ OJMHAKOBBIMU 3
3HAMCHATEISIMH.
14-18 | CrioskeHue U BBIYMTAHUE PAIlMOHAJIBHBIX Ipo0ei ¢ pa3HbIMU 3HAMEHATEISIMU. 5
19 | [loBTOpeHue U cucTeMaTH3aIHs y4eOHOTO MaTepraIa. 1
20 | KontpoJabHas padora Nel «CrioxeHue ¥ BRIUNTAHUE PAIIMOHAIBHBIX IpoOei» 1
21-22 | YMHOXEHUE U JICJICHUE PAIMOHAIBHBIX TPOOCH. 2
23-24 | Bo3Benenue paloHaIbHON IpOOH B CTETICHb. 2
25-28 | ToxxecTBeHHbIE ITPe0Opa30BaHUs PALMOHAIBHBIX BHIPAXKCHUH. 4
29 | KonTpoabHasi pa6ora Ne2 « YMHOXCHHE U JISJICHUE PAIIMOHATBHBIX Ipo0Oei» 1
30 | PabGora Hajg ommOKamu. 1
31-34 | PaBHOCWIbHBIC ypaBHEHUs. PalinoHanbHbIC YpaBHEHUS. 4
35-38 | CreneHsb ¢ IeIbIM OTPUIIATEIBHBIM ITOKA3aTEIIEM. 4
39-42 | CBoiicTBa CTENEHH C LIEIBIM [T0Ka3aTEIEM. 5




43-46 | dyukims y = k/X u ee rpaduk. 4
47 | TloBTOpeHME U cUCTEMAaTHU3aIus y9eOHOTO MaTepraa. 1
48 | KontpoabsHasa pa6ora Ne3 «PammonanbHbeie ypaBHeHUs. CTENneHb C LENbIM 1

OTpHUIIATEIbHBIM MOKa3aTeneM. Dyukiwms y = K/X u ee rpaduk»

49 | PabGora Hax omrOKaMu. 1
I'naBa 1. KBagpaTHble kopHu. JlelicTBUTE/IbHBIE YHCJIA. 25
50-52 | dyukuus y = x* u ee rpaduxk. 3
53-55 | KBagparueie kopHU. AprdMETHYECKNUN KBAPATHBI KOPEHb. 3
56-57 | MHOECTBO H €r0 3JIEMEHTHI. 2
58-59 | [MogmuOXkecTBO. Onepaliuy HaJi MHO)KECTBAMHU. 2
60-61 | YncnoBble MHOXKECTBA. 2
62-65 | CpoiicTBa apupMeTUYECKOT0 KBaJPATHOTO KOPHSI. 4
66-70 | ToxxnecTBeHHBIC PEOOPA30BAHUS BBIPAKECHUM, COIepKAINX apuPMeTHIECKre 5

KBaJJpaTHbIC KOPHH.

71-72 | dynkums y = vx u ee rpadux. 2
73- | IloBTOpEeHHE U CUCTEMATH3aIHs YIeOHOT0 MaTeprara. 1
74 | KonTpoabHasi padora Ne4 «KBaapaTHbIE KOPHU» 1

I'nmaBa 3. KBaapaTHbie ypaBHeHHsI 26

75-78 | KBagparHble ypaBHeHHs. PerieHne HemoIHBIX KBaIPATHBIX YPABHEHUIA. 4

79-82 | ®opmysa KOpHEH KBaJIpaTHOTO YPaBHECHHSI. 4
83 | [loBTOpeHue U cucTemMaTu3alys y9eOHOTO MaTepuaIa. 1
84 | KonuTpoabHasi padora NeS «KBaapaTHbie ypaBHCHHS 1
85 | Pabora Han ommOKkamMu. 1

86-88 | KBaapartHbiii TpexuieH. Pa3inoskeHne KBaapaTHOro TpEXUIeHA HA MHOKHUTEIIH. 3

89-93 | Pemenue ypaBHEHUH, CBOJISIIIMXCS K KBaJIPaTHBIM YPABHEHUSIM. 5

94-98 | PanmonanpHbIE YpaBHEHUS KAK MAaTEMaTHYECKHE MOJICIIH PEATbHBIX CHTYAIIHH. B
99 | IloBTOpeHue M cucrtemMarusanus ydeOHoro marepuana no teme «KpanpatHbie 1

yYpaBHEHHSD)

100 | KonTpoabHasi padota Ne6 «YpaBHEHUs, CBOASIIMECS K KBaIPATHBIM» 1
IToBTOpeHHUeE U cHCTeMATH3alMs YU4eOHOr0 MaTepuaJia 5

101 | [ToBTopenue mo teme «ParmoHaTbHbIE BRIPAKSHHSDY 2

102 | MToroBasi KOHTpOJIbHAs paboTa. 1

103 | AHaiu3 KOHTPOJIBHOH paboTHI. 1

104- | Cucremarusanusd ¥ 0000IIeHHE 3HAHUH 3a 8 Kitace 2

105

TemaTH4ecKkoe IIaHNPOBaHHE B 9 KJacce
Ne ypoka Paznen nporpammsbl, TemMa ypoka Kou-Bo
4acoB
IloBTOpEeHue Kypca aiaredpsl 8 Kiacca. 2
1 PannoHanbHbIe BBIPAKEHUS. 1
2 KBanpaTHble ypaBHEHHUS. 1
I'naBa 1. HepaBeHncraa. 21
3-4 YncnoBble HEPABEHCTBA. 2
5 Bxoanasi KOHTpoJibHas pa6oTa. 1
6-7 OcHOBHBIE CBOWCTBA YMCJIOBBIX HEPABEHCTB. 2
8-10 CrnoxeHre ¥ YMHOXXEHUE YHCIIOBBIX HepaBeHCTB. OIICHUBaHNUE 3HAYCHUSI 3
BBIPXKEHUSI.

11 HepaseHcTBa ¢ 0HOM IEPEMEHHOM. 1

12-16 | Pemenue TMHEWHBIX HEPABEHCTB C OJHON NepeMeHHOM. UncioBbie )

MIPOMEXKYTKH.

17-20 | CucTtembl TMHEHHBIX HEPABEHCTB C OJHOM NMEepeMEHHOM. 4

21 IToBTOpEHME M crcTeMaTH3anus y4eOHOro MaTepuaa. 1




22 Kontpoabnas padora Nel no reme «HepaBeHcTBa» 1
23 Pabora Hag ommOkamu. 1
I'naBa 2. Kpagparuunas gyHkuus. 32
24-26 | IloBTOpEeHME U PACIIMPEHHUE CBEACHHUI O (DYHKITHH. 3
27-29 | CaoiicTBa pyHKIIUH. 3
30-31 | ITocrpoenue rpaduka pynkumu y=Kf(x). 2
32-35 | Iloctpoenue rpaduka byukumii y=Ff(X)+b u y=f(x+a). 4
36-41 | KBagparnunas Qyskims, e€ rpaduk U CBOMCTBA. 6
42 KontpoabHnas padora Ne2 nmo teme «KBaaparuunasi pyHkuus» 1
43 Pabora Hag ommbOkamu. Pemenne KBapaTHbIX HEPABEHCTB. 1
44-48 | Pemenue KBaJpaTHBIX HEPABEHCTB. S)
49-53 Cucrembl ypaBHEHUH C IByMsI IEPEMEHHBIMH. 5
54 IToBTOpEeHME M ccTeMaTH3alus Y4eOHOro MaTepurara. 1
95 KonTtpoJuabHnas padora Ne3 no teme «KBaaparnunas pynkuus» 1
I'naBa 3. DjieMeHTHI NPUKJIATHON MATEMATHKH. 21
56 Pabora Hag ommbOkamu. MaremaTnyeckoe MOJCITUPOBAHHE. 1
57-58 MareMaTnueckoe MOICIIMPOBAHNE. 2
59-61 | IIponieHTHBIC pacUETHI. 3
62-63 | AGCOIIOTHAS ¥ OTHOCHUTEIIbHAS MTOTPEIITHOCTH. 2
64-66 | OcHOBHBIC IpaBMUIIa KOMOWHATOPHKH. 3
67-68 | YacToTa U BEpOSTHOCTH CITYYAHOTO COOBITHSI. 2
69-71 | Kiaccuueckoe onpeneneHue BEpOSITHOCTH. 3
72-74 HauanbHble CBEAECHUS O CTATUCTUKE. 3
75 IToBTOpEeHME M cUcTEeMaTH3aIHs Y4eOHOTO MaTepuaa. 1
76 KonTtpouabHas pa6ora Ned o teme «1eMeHThI NPUKJIATHOMN 1
MAaTeMaTHKI»
I'naBa 4. UncsioBble nocjie10BaTeIbHOCTH. 21
77 Pabora najg omubOkamu. YUnciioBble MOCIEI0BATEILHOCTH. 1
78 Uucnoble NOCIE0BATENbHOCTH. 1
79-82 | Apudmerndeckast mporpeccusi. 4
83-86 | Cymma n mepBbIX WIEHOB apu(hMETHIECKOH MPOrPECCHH. 4
87-89 | 'eomerpuueckasi mporpeccusl. 3
90-92 | Cymma N nepBbIX WIEHOB F€OMETPHUECKON MPOTPECCHH. 3
93-95 | Cymma GeckOHEUHOM reoMeTpHUIecKOi Mporpeccuu, y KOTOpoi Molyiib 3
3HaMeHarensi MeHble 1.
96 IToBTOpEeHME M cUCTEeMaTH3aIHs YIeOHOTO MaTepHraa. 1
97 KountpoJsbHas padora Ne5 no teme «UucaoBbie nocjie10BaATETbHOCTH 1
IloBTOpeHNe M cUCTeMAaTH3ALMA Y4eOHOr0 MaTepuaJa. 8
98 PaboTa Haj ommoOKamH. 1
99 IToBTrOopenue o teme «ParroHaIbHbIE BBIPAKEHHSD) 1
100 [ToBTOpeHue 1Mo Teme «YpaBHEHHS U CHCTEMbl YPaBHEHUI» 1
101 IToBTropenue no teme «HepaBeHCTBA M CHCTEMBI HEPABEHCTB C OJIHOM 1
IIEPEMEHHON»
102 [ToBTOpeHue no reme «PyHKIMU» 1
103 HroroBasi KOHTpoJIbHasi padoTa. 1
104 Pabora Hag ommOkamu. 1
105 HToroBelif ypok 1o Kypcy anreopsl 9 kiacca. 1
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