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ITossicHUTeNBLHASI3AMUCKA

JlanHaspaboyasmporpaMMacoCTaBIeHaBCOOTBETCTBUUCTPEOOBaHUAMI] 0CYyTapCTBEHHOTO
cTaHJapra (VYTBepxaeHIIpruKa3om MunucrepcTBa 00pa3zoBaHus u
HaykuPoccuiickoii®@enepanunor «17»aexadbps 2010 r.Ne1897).

[IpumepHble  mporpaMmMbl ~ OCHOBHOro  oOmiero — oOpa3oBanus.  MaremaTuka.
(CranpaptsiBTOporomnokosienus)— M.:Ilpocsemenne,2010

[Iporpammser. MaTemaTuka.5-
9xnaccelA.I.Mep3isik,B.b.ITononckuii,M.C. Sxup,E.B.Byko— 2-eus ., JopaboTaHHOE. -
M.:BenTana-I"pad,2014

VYueonuk Anrebpa. 9 xmacc A.I'.Mep3msk,B.b.ITononcknii,M.C . Sxup, — M.: Benrana-
I'pa,2019

HMunaktuyeckuiimarepuan Anreopa.9xmaccA.I'.Mepsmnsik,B.b.ITononckuit, M.C. Sxup,

— M.:Benrana-I'pa¢,2019

MertonuueckoenocodueAnredpadxiaccA.l' . Mepsinsxk,B.b.[lononckuii, M.C. Ixup,E.B.By
nko-M.:Benrtana-I'pad,2019.

[IporpammanoanredbpecocraBieHaHaocHOBeDyHIaMEeHTaIbHOTOsIIpacoAepaHus0011erooopa
30BaHUs, TPEOOBAHUMKPE3YIbTATAMOCBOCHHUSIOOPa30BaTEILHONTTPOrPAMMBIOCHOBHOT000IIIET000pa30B
aHUs, IPECTaBICHHBIXB(]EIepaTbHOMIOCYAapCTBEHHOMCTaH1aPTE0CHOBHOT0001IIEro00pa3oBaHUsICy
4ETOMITPEEMCTBEHHOCTUIIPOTPAaMM/IJISl HA4aJIbHOTO 00pa30BaHus IO MaTeMaTHKe.

BHeliTakkeyduThIBaIOTCIIOMUHUPYIOIINEH ICUUTTOJIOKEHUATIPOTPAMMBIPA3BUTHS U
(hopMHUPOBaHUSTYHUBEPCATBHBIXYYEOHBIXIEHCTBUNAIII0CHOBHOT000111er000pa3oBaHus, KOTOPHICO
OecrieunBaroTHOPMHUPOBAHUET PAKIAHCKO MM IEHTUUHOCTH, KOMMYHUKAT UBHBIXKAYECTBIMYHOCTH
UCIOCOOCTBYIOT(HOPMUPOBAHUIOKITIOUEBOMKOMIIETEHIIUU— Y MEHUSY YUMBCAL.

KypcanreOpsiknaccasBisieTc10a30BbIMATIIMATEMaTHUECKOT000pa30BaHUSUPA3BUTHS
IIKOJIbHUKOB. ATre0pandecKiue3HaH U yMEHUSHE00X0 IMMBL I U3 YUeHUATCOMETPUH, AT eOPBIUM
aTremarnyeckoroananusas0-11knaccax,aTakkecMeKHbIX AU CIUILITNH.

[IpakTHyeckas 3HaYUMOCTh IIKOJBHOTO Kypca anreOpbl 9 kiacca COCTOUT B TOM,
YTONPEIMETOM €€ U3Yy4YeHHUs SBISIOTCS KOJUYECTBEHHbIE OTHOIICHUS U MPOLECCHl PEeaTbHOTO
MUPa,0NHCaHHbIEeMaTeMaTHYECKUMUMOIeIIMU. BcoBpeMeHHOMOO1IiecTBeMaTeMaTHYeCKas IO Iro
TOBKaHEO0X0IMMaKaK JIOMyUeJI0OBEKY, TAKKaKMaTeMaTUKAIIPUCYTCTBYETBOBCEXChepaxuesioBedec

KOM AEATEIbHOCTH.

OI[HOﬁ U3 OCHOBHBIX IeJIei N3Y4YCHUA anrerLI ABJISICTCA PAa3BUTUC MBIIIJICHU,
MPEKACBCETO (I)OpMHpOBaHI/IC a6CTpaKTHOFO MbIIIeHUS. B npouecce MH3YyUCHUA am“e6p1>1
(bOpMI/IpyCTCHHOFI/IquKOC H aJITOPUTMHUYCCKOC MBIIIJIICHHUEC, 4 TAKXKC TAKUC Ka4YC€CTBA MBIIIJICHU,
KakK chJia

HUT'HOKO CTb,KOHCTPYKTUBHOCTbUKPUTUYHOCTD .I[JISIa,ZlaHTaL[I/II/IBCOBpeMeHHOMI/IH(I)OpMaL[I/IOHHOM



oOrmiecTBe BAYKHBIM baxTopom ABJIAETCS ¢dbopmupoBaHue
MaTeMaTH4YEeCKOTOCTUIISIMBIIIIIICHHS, BKITIOUAIOLIETOBCEOSMH TYKIIHIOH I TYKIHIO0,000 OIIIEHUEHKO
HKPETU3ALHUIO, aHaJN3 M CHUHTE3, KJIACCH(PHUKALMI0O W CUCTEMAaTH3alHio, abCTparupoBaHUE
MaHAJIOTHIO.

OOyuenmne anredpe MaéT BO3MOXKHOCTh NIKOJHHUKAM HAy4YUTHCS IUIAHHUPOBATH
CBOIOJICSITENIFHOCTh, KPUTHYECKH OIICHUBATh €€, NPUHUMATh CaMOCTOSITENIbHBIC pEeIlleHN,
OTCTaNBaTbCBOMB3IIISIBIN YOCKICHHS.

Briponieccen3yueHusanTeOpbIIKOIbHUKHYYaTCAN3IaraThCBOMMBICTHSICHOMHCUEPITBIBAIO
11e, MprOOPETAlOT HABBIKK YETKOTO M TPAMOTHOTO BBITIOJHEHUSI MAaTeMaTHYECKUX3AIMCEH, TTPH
TOM UCTIOJTb30BaHUE MaTeMaTHYEeCKOTO SI3BIKA TIO3BOJISIET pa3BUBaThH y
YUAIIUXCATPAMOTHYIOITICEMEHHYIO ¥ YCTHYIO PeYb.

3HaKOMCTBOCHCTOpHUEIpa3BUTH AT eOphIKaKHAYKH(DOPMHUPYETYyJauXCAIPEICTaBICHH
€00 anredpekakyacTHOOIIeUeTI0BEUYECKON KyIbTYpPHI.

3HayMTeIbHOE BHHMAaHHE B H3JI0O)KCHHH TEOPETHUECKOTO Marepuaja Kypca
YIEISIETCAET0 MOTHUBAIIUH, PACKPHITHIO CYTH OCHOBHBIX TMOHSTHH, Hnuel, MerogoB. OOydueHne
MOCTPOEHO
Ha0a3eTeopUHPa3BUBAIONIETO00YIEHHS, YTOJOCTUTACTCI0COOCHHOCTAMUH3IIOKEHUATEOPETHIECK
oro Mmarepuana " YIPaXHEHUSIMA Ha CpaBHEHHE, aHaIN3, BBIJICTICHUE
TJIaBHOTO0,yCTaHOBJICHUECBI3eH, Kilaccupukainio,0000mennencrucTeMarusamniio. Oco60aKIeHTHP
YIOTCSICOJIepKaTeIbHOEPACKPBI THEMATEMAaTHYECKUXITOHATHH, TOJIKOBAHHECYIITHOCTH
MaTeMaTH4eCcKuX METO/IOB, " obmactu 1704 IPUMEHEHHS, JIEMOHCTpAIHS
BO3MOKHOCTHIIPIMEHEHUATCOPETHICCKUX3HAHUH TIPS HUAPAa3HO0 Opa3HbIX3a1a4ITPUKIIATHOT
oXapakTepa, HalpuMep pEIICHHE TEKCTOBBIX 33/a4, JCHEKHBIX M IPOLEHTHBIX pacyeToB,
YMEHHETIOJIb30BaThCSI KOJIMUECTBEHHON MHpOpMaIHeH, MPeACTaBICHHON B pa3InYHbIX (GopMmax,
yMmeHueuuTars rpapuku. Oco3sHaHue OOIIEro, CyLUIECTBEHHOTO SIBISETCS OCHOBHOM 0a30i ais
peuIeHusypa)KHeHnH, BaXXHO NpUBOIUTH JAETalbHBIE MOSCHEHUS K PEIICHHIO THIIOBBIX
YIPaKHEHUH.DTUM pacKpbIBaeTCsl CyTh METOJAA, MOJAX0Ja, MpeAjaraeTcs airopuT™M WK

OBPUCTHUYCCKAA CXCMapeI_HCHI/IHyTIpa)KHeHI/Iﬁ OHpe,Z[eJ'IéHHOFOTI/IHa.

Oo0masxapakrepucTukaKypcaajaredpoiBIKiIacce

ConeprxannexkypcaanreOpbIBIKIIacCeNpeICTaBIEH OBBU IECIIE IYIOIUXCOIepKATeIbHbIXpa
371e710B: «YHCT0BBIEMHOKECTBA», « DYHKIMH»,«JIeMEHTHINPHKJIATHONMATEMATHKI,
«ANredpaBHCTOPHYECKOMPAZBUTHID).

Conepxannepasiena«Yuca0BbIeMHOKECTBAYHALIETIEHOHAMATEMAaTHYECKOEPa3BUTHE
yyamuxcs, (OpMHUpOBaHME Yy HHUX YMEHHS TOYHO, CKaTO M SCHO H3JIarath MbICIH
BYCTHOWHIIMCbMEHHOWpeun. MaTepuranpasienapa3BUBacTIOHATHEOYNCIIE,KOTOPOECBI3aHOCU3YYE
HUEMJEUCTBUTEIbHBIXUNCE.

HGHLCOI[Cp)KaHI/IHpaB,Z[eJIa«(I)yHKHI/II/I»-HO.IIY‘-IGHI/IGIHKOHLHI/IKaMI/IKOHerTHbIX3HaHPII>'I (6]



GbyHKITII KakK BaKHEHUILIECH MaTeMaTUYECKON MOJEIN IS OIMCaHUS 51
M CCIIEI0BaHUAPA3HOOOPA3HBIXIIPOIIECCOBHUABICHUAOKpYKatoeromupa. CooTBeTCTBYIOIIUMATE
pHancnocoOCTBYeTPa3BUTHIOBOOOPAKEHUSAUTBOPUECKIXCIIOCOOHOCTEHYHATIXCSl, YMEHHIOUCIION
b30BaThPA3TMYHBICA3BIKUMATEMATHKH(CIIOBECHBIN,CUMBOINYECKUH, rpadudecKkuil).
Conepxanuepas/iena«aeMeHTbIPUKJIAAHONMATeMAaTHKI» PACKPBIBAIOTIIPUKIIATHOE U
[IPaKTUYECKOE 3HAu€HUsT MaTeMaTHMKd B COBPEMEHHOM Mupe. Marepuan aaHHOropaszaesna
CHoco0CTBYET(HOPMUPOBAHUIO YMCHHUS MIPEJICTABIISTH u aHAJIM3UPOBATh
pa3IMYHyONH(POPMaLIKIO, TOHUMaHUIOBEPOSTHOCTHOTOXapaKTepapeaabHbIX3aBUCUMOCTEH.
Paznen«AaredpaBucropnyeckoMpa3sBUTHH»IIPEIHAZHAYECH IS (DOPMHUPOBAHUAIPEICTAB
JIEHUIIOMaTeMaTUKEKAK4YaCTUUEII0BEYECKOUKYIIBTYPBL,IJI10011eropa3BUTUSAIIKOJILHUKOB,CO3/1aH

USAKYJIbTYPHO-UCTOPUYECKON CPEIbIOOYUECHHUS.

OnucanuemecrayuyeOHOronpeaMera,KypcaBy4eOHoOMIIaHe

B COOTBETCTBUU c TpeOoBaHUSIMU ®denepanbHOTO roCyJIapCTBEHHOIO
00pa3zoBaTeIbHOrOCTaHIapTa OCHOBHOTO OOIIET0 00pa3oBaHus MpeaMeT «Anredpay u3ydaercs C
7-ro mo 11-#iknacc. CormacHoyueOHOMY IIJIaHy, Ha W3yYeHHUE aJreOpbl B 9-M Kilacce OTBOJIUTCS

102 yaca, uzpacuerald yacaBHEIEIIO.

JInuHOCTHBIE, IpeIMeTHbIeMMeTanpeIMeTHbIepe3yIbTATbIOCBOEHUAY4eOHOT 0
npeaMera,Kypca
N3ydenneanreGpbInosaHHOMIPOrpaMMectiocoOCTBYET(HOPMUPOBAHUIOYYHAITUXCSTMYHO
CTHBIX,MeTalNpeIMeTHbIXUIIPeIMEeTHBIXPEe3YIbTATOBOOYUCHUS,COOTBETCTBYIOIINXTPEOOBAHUS
M(eneparbHOrorocyaapCcTBEHHOr000pa3oBaTeIbHOTOCTaHIaAPTa0CHOBHOTO

o01erooOpa3oBaHus.

JquHocmetepe3yﬂbmam bl

1) BoCIUTaHHE POCCHUIICKOW TpaKJAHCKOW HACHTUYHOCTH; MATPUOTH3MA, YBAXKCHUSI
KOTeuecTBY,0CO3HaHUABKIAJa0TeYECTBEHHBIX YUEHBIXBPa3BUTHEMUPOBOMHAYKH;

2) OTBETCTBEHHOE OTHOIICHHE K YYCHHIO, TOTOBHOCTh M CHOCOOHOCTH OOYYarOIIUXCsI
KCaMOpa3BUTHIOMCAMO00Pa30BaHMIOHA0CHOBEMOTHBAIIMUKOOYUEHUIOUTTO3HAHHIO;

3) 0CO3HaHHBIUBBHIOOPHUITOCTPOCHUENATBHEHIIICHUH MBIy ATbHONTPaeKTOPUHOOpa30BaH
us Ha Oaze OpPUEHTHPOBKM B Mupe mnpodeccuii M MNpodhecCHOHATBHBIX MPEeANOYTeHUN
Cy4€TOMYCTONYMBBIXIIO3HABATEIbHBIXUHTEPECOB,aTAKKEHA0CHOBE(POPMUPOBAHHUSYBAXKUTEIIEHOT
OOTHOLIEHUSIKTPYZY, Pa3BUTHEONBITAYYaCTHsI BCOLIMAIbHO 3HAYUUMOMTPY/IE;

4) YMeHI/IeKOHTpOHHpOB&TBHpOLICCCI/IpCSYJ'IBTaTy‘-IC6HOI>1PIMaTeMaTquCKOﬁHCHTCHLHO CT

5) KPUTHYHOCTbMbBINIJICHUSA, MHUTTUATHBA,HAXOJYNBOCTh,daKTUBHOCTHIIPUPCIICHU UMATCMa



THYCCKHX3aaau.

Memanpeomemmusviepe3ynbmamol:

1) yMeHHecaMOCTOSTEIbHOOIPEACIIATHIICINCBOCIO00YUCHHS,CTABUTHI(DOPMYINPOBATH
msiceOsiHOBBIe3aJauNBYYE0e, pa3BUBATEMOTUBBIMUHTEPECHICBOCHTIO3HABATEIBHOMICA TETLHOCTH;

2) yMCHHE COOTHOCHUTh CBOM  JICHCTBUS C  IUIAHUPYEeMBIMH  pe3yJbTaTaMH,
OCYILECTBIATEKOHTPOIbCBOEH IS TEIbHOCTUBIPOLIECCE A0 CTHKEHUSPE3YIIbTATa,ONPEACIIATHCIIOC
OOBbIIEHCTBUA B paMKax HpPEUIOKEHHBIX YCIOBUM M TpeOOBaHMH, KOPPEKTUPOBATH CBOU
JIEMCTBUS BCOOTBETCTBUUU3MEHSIOIICUCICUTYAIUEH;

3) VYMeHHeonpenenaThIIOHITHS,CO3/1aBaTh000OIICH S, yCTAHABINBAThAHAIOT UM, KJIACCH
(GbuupoBaTh,CaMOCTOSATEILHOBBIONPATHOCHOBAHUSMKPUTEPUHUITISIKIACCU(PUKALIY;

4) yMeHHEYCTaHABJIUBATHIIPHYMHHO-
CJIEJICTBEHHBIECBSI3U,CTPOUTHIOTHYECKHEPACCYKICHU S, YMO3aKIIIOUEHUsI(MHIyKTUBHOE, 1€ TyKTHB
HO€, M0AaHAJIOTHUN)H J1€71aThBBIBOIbL;

5) pa3BUTHEKOMIIETEHTHOCTHBOOIACTUUCIIONH30BAHUSHMH(DOPMAITHOHHO-
KOMMYHMKAI[MOHHBIX TEXHOJIOTHH;

6) mepBOHAYATBHBICTIPEICTABICHUAONACIXHMETOIaXMAaTeMAaTHKUKAKOOYHUBEPCAITEHOM
A3BIKCHAYKUUTEXHUKH,0CPENCTBEMOACIUPOBAHUSABICHUMUIIPOLIECCOB;

7) yMeHHEBHIEThMAaTEeMaTHYCCKY032/1a49yBKOHTEKCTEIPOOIEMHONCUTY allMHB P YT X IHC

OUIIINHAXx, BOKPY)KaIOIHCfI)I(I/ISHH;

8) yMeHHECHaXO0AUThBPA3INIHBIXHCTOYHUKAXHH(OPMAIIHIO,HEOOXO0 UM YIOISPEIICHHSIM
aTeMaTUYeCKUXIPOOIEM, UIIPECTABIATHEEBIOHATHOUPOPME, IPUHIMATHPEILICHHE
BYCIIOBUSXHEIOJIHOMUITUN3OBI TOUHON, TOUHOMMITUBEPOATHOCTHOMMH(OpMAIUH;

9) YMeHHECTOHUMATHUHUCIIONB30BAThMATEMATHUCCKUECPEICTBAHATISLIHOCTH(TpaduKku,Ta
ONUIIBL,CXeMBIUP. ) ATISTUILTIOCT P K, UHTEPIIPETAIlMH, apT yMEHTALIU U

10) ymeHue BBIIBUraTh T'MIIOTE3bI MPHU PEUICHUH 3a7a4yd, MOHUMATh HEOOXOJAUMOCTh
UXIIPOBEPKH;

11) moHMMaHHe CYI[HOCTH AJTOPUTMUYECKUX MPEINHCAHHI W yMEHHE AeHCTBOBAThH

BCOOTBCTCTBUHUCIIPCIIOKCHHBIMAJITOPUTMOM.

Ilpeomemmnuviepezynomamet.

1) oco3HaHME3HAYCHUAMATEMATUKUBIIOBCEJTHEBHOKM3HNYEIIOBEKA,

2) IpeACTaBICHWE O  MaTeMaTH4ecKoW Hayke Kak cdepe  MareMaTH4ecKOu
JeATeNbHOCTH,009Tanax e€pa3BUTHs,0€E3HaUNMOCTUAIISIPA3BU THSLIMBUIIN3ALIUN

3) pazBuTHe  yMmeHHe  paboTraTh €  y4eOHBIM  MAaTE€MAaTHYECKHM  TEKCTOM

(aHaMM3MPOBATHU3BICKATHHEOOX0JUMYIOMH(DOPMALINIO), TOYHOUT PAMOTHOM3JIAr aThCBOUMBICIIHC



HpI/IMeHeHI/ICMMaTeMaTI/I‘-IeCKOﬁTepMHHOHOFHHHCI/IMBOHHKI/I,HpOBO[[I/ITBKJIaCCI/I(I)I/IKaLII/IIO,J'IOFI/ILIeC
KHEOOOCHOBAHMS;

4) BianeHre0a30BBIMIIOHA THIHHBIMAIIIIAPATOMIIOOCHOBHBIMPA31eIaMCOICPIKaHHS,

5) cucremarnyeckue3HaHUA0PYHKIUSIXHMXCBONCTBAX;

6) HpaKTI/I‘-IeCKI/I:‘}Ha‘II/IMI)ICMaTCMaTI/I‘-ICCKI/ICyMeHI/IﬂI/IHaBI)IKI/I,I/IXHpI/IMeHCHI/ICerHICHI/IIO

MaTCMaTUHYCCKUXUHECMATCMATHYCCKUX3aaAaY, TPCAITOJIaratolmcCyMCHU A

. BBIITIOJIHATHBBIYHACIICHUACICHCTBUTEILHBIMAY N CIIAMM;
. pemaThTEKCTOBBIE3a/1aUM CITOMOIIbIOYPABHEHUMUCUCTEM YPABHEHU I
. HCIO0JIb30BATh anreOpanvyeckuii  SA3bIK IS ONMCaHUs  IPEIMETOB

OKpyxX)aromeromMupau Co3ganus COOTBETCTBYIOIIMX MATEMATHYCCKUX MOJICJ'ICfI;
(] BBITNIOJTHATBTOXKACCTBCHHBICTIPCO 6pa3013aH I/Iﬂaﬂre6pqu€CKI/IXBI>Ipa)KeHI/Iﬁ .

. HCCIIEI0BAThIMHEUHBIEPYHKIIMUUCTPOUTHUXT PAPUKH.

Copaep:xanuereMKypcaajaredpbidkiacca
1. Hepasencmea.

UucnoBble HepaBeHCTBA W WX CBoWcTBa. [louleHHOE COKEHWE W YMHOKEHHE
YHUCJIOBBIXHEPABEHCTB.JIMHEHBIEHEPABEHCTBA COTHOUIIEPEMEHHON MUX CHCTEMBI.

Ocnosnasuyenb—
03HAKOMUTbYYALTUXCACTIPUMEHEHNE: HEPAaBEHCTBISIOLIEHKM3HAU€H U BBIPaXKEHHUM, BHIpa00TaThy
MEHUEPEaThINHEHBIEHEPABEHCTBACOTHOUIIEPEMEHHON U UX CcUCTEeMbl. CBOMCTBA YMCIOBBIX
HEPaBEHCTB COCTABJISIFOT Ty 6azy, Ha
KOTOPOMOCHOBAHOPEILICHUEIMHEHHBIXHEPABEHCTBCOIHOMIIEpEMEHHOM. T €0peMBIONIOUIIEHHOMCIIO
JKEHMH U  YMHOXXEHMU  HEpPAaBEHCTB, HAXOIUThb IPUMEHEHHE TIPU  BBINOJHEHUU
MIPOCTENIINXYTPAKHEHUHHAOIICHKYBBI PAKEHUHITOMETO Iy paHU1]. BBOASITCAMOHATHAAOCOTIOTHO
HUMOTPEIIHOCTY U TOYHOCTU  NPUONMIKEHUS, OTHOCUTEIBHOM MOTPEIIHOCTH. YMEHUS
MIPOBOJIUTHICIYKTUBHBIE PACCYKACHHUS IOJy4aroT pa3BUTHE ,KaK IPU J0Ka3aTelbCTBaX
YKa3aHHBIX TEOPEM, TAKUITPUBBINIOJHEHUNYIIPAXKHEHUM HA/I0Ka3aTEIbCTBAHEPABEHCTB.

B cBsA3u ¢ penieHHeM JMHEMHBIX HEPABEHCTB C OJHOM MEPEMEHHO: JaeTCs IMOHATHE
OUHMCJIOBBIXIPOMEKYTKAX,BBOIATCSICOOTBETCTBYIOLIMEHa3BaHUAM0003HaueHHs1. PaccMoTpenutoc
HMCTEMHEPAaBEHCTBOIHOUIIEPEMEHHONITPEAIIECTBYETO3HAKOMIICHUE YU AU XCSCIOHATUAMUIIEpECE
YeHUSI 00bETUHEHHUS] MHOMKECTB.

[IpupeneHnmHEpaBEeHCTBUCTIONB3YOTCACBOMCTBAPABHOCHIIBHBIXHEPABEHCTB,KOTOPhIEPa3
BACHSAIOTCAHAKOHKPETHBIXTpUMepax. Oco00eBHIMaHUECIETyeTYACTUTHOTPAOO TKEYMEHUSIpEIIIaT
MpocTelIeHepaBeHCTBaBUAaax>b,ax<b,0CTaHOBHUBIIKCHCIICIIUAbLHOHACTYYae, Koraaa<(.

B sToli Teme paccmaTpHBAaeTCs TaKKE€ pPEUIEHUE CHCTEM JIBYX JMHEHHBIX HEPABEHCTB
CO/IHOMIIEPEMEHHOM,BYACTHOCTH TaKUX,KOTOPBIE3aMCAHbIBBUI€IBOMHBIXHEPABEHCTB.

2. Keaopamuunaapynkuyus.

Oynxkius. CroiictBadynkiuil. KBaaparueiiirpexunen. Pa3noskeHrnekBaipatHoroTpexuieHa



Ha MHO)uTeTn. Dynkims y = ax? + bx + ¢, ee cpoiicta u rpaduk. CTeneHHaspyHKIH.

Ocnoénas yenb — PpACUIUPUTb CBEIEHUS O CBOMCTBaX (YHKIMHA, O3HAKOMHTH
y4aIMXcsACOCBONCTBAMH U rpapUKOMKBagpaTHUHOUDyHKINH. |

B Havanme Tembl cHCTEMAaTH3MpYIOTCS cBeaeHHs o (QyHKousax. [loBropsiorcs
OCHOBHBICTIOHATHS: (YHKIHSI, apTyMEHT, OOJacTh ompeneneHus ¢GyHKuuu, rpaduk. Jlarorcs
MOHATHUS
OBO3pacTaHUMIYObIBAaHUH () YHKIIUU, TPOMEKYTKaX3HAKOTIOCTOSTHCTBA. TeMcaMbiMco31aeTcsi0a3an
JISTyCBOEHHUSCBOMCTBKBAIPATUYHOMMCTENEHHOM(PYHKINN, aTaKKEeAI NaibHeHero yriayOneHus
(YHKIIMOHATBHBIX MPEJCTABICHUI NIPU U3YUYEHUU Kypca anreOpbl MHaYaIaHaIu3a.

[ToAroTOBHUTENBHBIMIIIATOMKU3Y4YE€HUIOCBONCTBKBAAPATHUHON (D YHKIIMUSIBIISIETCATAKKE
paccMOTpeHHe BONpoca O  KB3JAPaTHOM  TpPEXWIEHE U €ro KOPHSX, BbIICICHHUU
KBa/IpaTa/IBy4JIeHaN3KBaIPaTHOTOTPEXWICHA, PA3JI0KEHUMKBAPAaTHOTOTPEXUICHAHAMHOKUTEIH

U3ydenue KBaApaTUYHOW (YHKIMM HAYMHAETCS C PACCMOTpeHHs (GYHKIHH y = ax’,
€EeCBOICTB U 0cOOEHHOCTEH Tpaduka, a TakKe APYruX YaCTHBIX BUIOB KBaJAPaTHYHON (PyHKIUU
—dyakmuit y = ax’> + b, y = a (x - M2 DTH CBeJEHMS HCIOIB3YIOTCS TIPH H3ydEHHH
CBOMCTBKBaJIpaTHYHON (pyHKIMH 0Omiero Buaa. BaxkHo, yTOOBI yyariuecs: MOHSIN, 9TO Tpaduk
GyHKIIMY=ax>+bX +CMOXETOBITBIIONYYEH U3 rpaduKadYHKIIUH y =aX> CIIOMOIIBIO JIBYX

NapaJUIebHBIX TepeHocoB. IIpueMsl mocTpoeHus rpaduxa QyHKIHM y = ax’ + bx +
cOTpalaThIBAIOTCSI Ha KOHKPETHBIX IpuMepax. Ilpm 3ToM o0coboe BHHMMaHHE CieIyeT
yIenUTh(HOPMUPOBAHUIOYYHAIIMXCAyMEHUA yKa3bIBATbKOOPANHATBIBEPILIUHBIIAPAOO0IIBL, EC0ChCH
MMETpUU,HAIIPABICHUEBETBEH 1apaboJIbl.

[Ipun3yueHumnsToiiTeMpl JajibHEIIeepa3BUTHENIONYYaeTYMEHUEHAXOAUThIIOrpahuKy
IPOMEXYTKM  BO3pacTaHusi M yObIBaHMS  (DYHKIMM, a TakXkKe I[POMEXYTKH, B
KOTOPBIX(DYHKIMSICOXpAHSET 3HAK.

VYyamuecs3HaKoOMATCSICOCBOWCTBAMUCTECHHONPYHKIIMNY=X"TIPUYETHOMHUHEYETHOM
HaTypaJlbHOM  [OKa3zaTene 1. BBoauTcs noHaTtue KopHA n-i  creneHu. OnHu
MIOJTy4alOTIIPEICTABIICEHUE O HAXOXKACHUHU 3HAUEHUH KOPHS C MOMOIIbI0 KAJIBKYIATOpA, PUUYEM
BBIPaOOTKACOOTBETCTBYIOLUIMXYMEHUI HETpeOyeTcsl.

3. Hepasencmeacoonoiinepemennoi

LenbieypaBuenus. [IpobHblepalimoHanbHbleypaBHeHUS . HepaBeHCTBaBTOPOHCTEIEHUCOTH
OH mepeMeHHOU. MeTo HHTEepBaJIOB.

OchnosHasayenb—
CHCTEMaTU3MPOBATbUOOOOIIUTECBEACHUSOPEIIEHUULIETBIXUAPOOHBIXPAIIHOHAIBHBIXYPaBHEHUIIC
o IHOMTIEpeMEHHO, cPOPMUPOBaThyMEHHEpPEIIaTbHEPABEHCTBABUAaaX>+bx  +¢>0  mmmax’+bx
+¢<0, roea# 0.

B sToii TeMe 3aBeplIacTCs U3y4EHUE PALMOHAIBHBIX YPABHEHUN C OJHOW IIEPEMEHHOMN.



BeBsizu ¢ 3TUM  MIPOBOJMTCST  HEKOTOpPOE O000OIIeHHEe U yriIyOlleHWe CBeleHUuH 00
ypaBHEHUsAX. BBOAATCA MOHATHUS LEIOr0 palMOHAIbHOIO YPAaBHEHUS M €0 CTENEHU. Yyaluecs
3HAKOMATCA CPELICHUEM YPAaBHEHUN TPETbEH CTENEHW M YETBEPTOM CTEIEHU C IIOMOIIBIO
pa3joKeHusT HaMHOXXMUTEIM W BBEACHMS BCIIOMOraTelIbHOM mepeMeHHoil. Meron peuieHus
YpaBHEHHI TYTEMBBEJICHHSI BCIIOMOTATEIbHBIX MEPEMEHHBIX OY/IET HIMPOKO HCIOJIB30BATHCS B

JaJIbHENIIIEM MPUPEIIEHUUTPUTOHOMETPUYECKUX,I0TrapU(PMUUECKUXUIPYTUX BUOBYPABHEHHH.

Pacumpstorcest cBeieHus 0 pelieHnn ApoOHBIX PallMOHANIbHbBIX YPaBHEHUI.
VYyanuecs3HaKOMITCICHEKOTOPhIMUCTIEIAaTbHBIMUIIPUEMAMUPEIICHUATAKUX ypaBHEHU .

dopMupoBaHUe yMEHHI peraTh HepaBeHCTBa BU/A ax> + bx + + ¢ > 0 mmm ax? + bx
+¢<O,raea#0,0cyliecTBIseTCACONOPOHHACBECHUAOTpaUKEKBAAPATUUHON (D YHKITIH.

VYyaiuecs: 3HaKOMSTCS C METOJOM HHTEPBAJIOB, C IOMOIIbIO KOTOPOTO
PeIIaloTCSIHECTOKHbIEpallMOHAIbHPIEHEPABEHCTBA.

4. HepasencmeacogymanepemenHoiMu
VYpaBHeHHe C JByMsl MEpeMEHHbIMH U ero rpapuk. CHCTeMbl ypaBHEHUN
BTOpolcTeneHu. Pemenue 3a7a4c IOMOIIBIOCUCTEM
ypaBHeHUlBTOpOolcTeneHu. HepaBeHCTBaCABYMSATIEPEMEHHBIMU U UX CUCTEMBI.

OcHogHnasi  yenpb—  BbBIpaOOTaTh ~ YMEHME  pellaTh  MPOCTEHIINE  CHUCTEMBI,
coJiepKallueypaBHEHHEBTOPOMCTENEHUCABYMINIEPEMEHHBIMU, UTEKCTOBBIE3a AU CIIOMOIIIBIOCOC
TaBJICHUATAKUX CHCTEM.

BpannolitemesaBepiiaeTcan3ydeHUECUCTEM YPABH CHUNCIBYMSITIEPEMEHHBIMU. OCHOBHOE
BHUMAaHUE YJAENAETCd CUCTEMaM, B KOTOPbIX OJHO W3 YpPaBHEHUH MEpBOW CTENEHH,
aZpyroeBTOPOH.

W3BecTHbIi yyamumcst cnoco0 MOJACTAHOBKM HAaXOJIUT 3/1€Ch JajbHeiInee MpUMEHEHUE
WII03BOJIAETCBOIUTh PEIICHUETAKUX CUCTEMKPEIICHUIO KBAaAPaTHOIOYPaBHEHUSI.

O3HakoOMJIEHHE Y4YalUXCS C MPUMEpPAMU CUCTEM YPaBHEHUU C JBYMs IE€PEMEHHBIMU,
BKOTOPBIX00aypaBHEHUSBTOPOUCTENIEHU,J0JDKHOOCYIIECTBIATHCACI0CTATOYHOHOCTOPOKHOCTHIO
Y OTPAaHUYUBATHCS MPOCTEHITMMUIIPUMEPAMHU.

[IpuBneyeHNEN3BECTHRIXyYAIIUMCSTPAPUKOBIO3BOISIECTIPUBECTUIIPUMEPHITPAdUIECKOT
O perieHus: cucreM ypaBHeHMH. C MOMOIIBIO I'paHUeCKUX IMPeICTaBICHUH MO>KHOHATJISIHO
[I0Ka3aTh  y4YallUMCs, 4YTO CHCTEMbl JBYX YPaBHEHMM C JIByMS II€PEMEHHBIMU:
BTOPOMCTENEHUMOT'YTUMETHOTHO,/1BA, TPU,YE€ThIPEPEILICHUANIN HEUMEThPEILIEHU .

Pazpa®oTaHHbpli MaTeMaTHMUYECKHI ammapaT TMO3BOJSET CYIIECTBEHHO pAaCIHIUPHUTH
KJIACCCOJIEPKATENBHBIXTEKCTOBBIX 33/1a4,PEIIAEMbIX CIIOMOIIbIO CUCTEMYPAaBHEHU.

N3ydyeHne Tembl 3aBepliacTCs BBEJCHUEM IOHATHM HEPABEHCTBA ABYMS IE€PEMEHHBIMU
HCHCTEMBIHEPABEHCTBCABYMsIIEpeMeHHBIMU. CBeIeHUsI0T papUKaxypaBHEHUHCABYMITIEPEMEHHBI
MU UCIOJIb3YIOTCS pu WUTIOCTpaLMH MHOKECTB pelieHni HEKOTOPBIX

IIPOCTEHIINXHEPABEHCTBCABYMs [IEPEMEHHBIMU U UXCUCTEM.



5. DnemenmuvinpuKkiIaOHOUMaAmMeMaAmMUKU.

MatremaruueckoemoaenupoBanue. [ IporieaTHbIepacueThl. [[puOInKeHHBIEBEIYHCIICHH
s1.OCHOBHBIETIPaBUIAKOMOMHATOPUKU. OTHOCUTENBHAAYACTOTAUBEPOSITHOCTHCIYYaHHOTOCOOBITH
s.KnmaccuueckoeonpeaeneHneBeposTHOCTUH. HauanpHbIeCBEAEHUSOCTATUCTHUKE.

OcHosnast  yenb —  O3HAKOMHUTH  YYAIlUXCA C  TOHSATUSMU  TEPECTAaHOBKH,
pa3MeIIeHus,COUeTaHUANCOOTBETCTBYIOITUMU(POPM yIIAMH IJISTIO ICUE TANX YK CIIA;BBECTUTIOHSI TSI
OTHOCHUTEIIbHOWYACTOTHIN BEPOSITHOCTUCITYYAHHOTO COOBITHS.

N3yuenune TeMbl HauMHAETCS C PEHICHUS 3a7]a4, B KOTOPBIX TPeOyeTCs COCTaBUThH Te
WIUUHBIE KOMOWHAIUM DJIEMEHTOB M TIOJICYMTATh MX 4ucio. PazbsicHseTcs KOMOMHATOpPHOE
MPaBUIIOYMHOXEHHUS, KOTOPOE MCTIOIB3YETCS B JAIIbHEHIIIEM TP BbIBOI€ OPMYIT /ISl TIOJICUETa
YUCTANEPECTAHOBOK, pa3sMElIeHHn W codeTaHud. [Ipy wH3ydeHMM JaHHOroO Marepualia
HE00X0MMO0OpaTUTHBHUMAHHUEYIAIINXCIHAPA3INUNCTIOHATUH«Pa3MeIeHUe»«coIeTaHueEN,c(h
OPMHPOBATHYHUXYMEHUEOTIPECIIATH,0KAKOMBHIEKOMOMHAIIMIHIETPEUbB3adaue.

Bpannolitemeyyanmecs3HaAKOMSTCACHAYAIbHBIMUCBE ICHUSIMUU3TEOPUUBEPOSITHOCTEN. B
BOJIUTCATIOHSATHCKCITYIAITHOECOOBITHEY, KOTHOCUTETHHATIACTOTAY,
«BEPOATHOCTHCITY4aHHOTOCOOBITHI». PaccMaTprBarOTCACTaTUCTUYECKU MUKIIACCUYECKUMTIOIXO JTbI
KOIPEeIEICHUIOBEPOSATHOCTUCITYYaiHOT0COObITHS. BaXkHOOOpaTUThBHUMAHHEYUALTUXC  Ha  TO,
4TO KJIACCUYECKOE OmpeeIeHue BEPOSITHOCTH MOYHO MIPUMEHSATH TOJIBKO
KTaKMMMOJIeTISIMPEaTbHBIXCOOBITU I, BKOTOPBIXBCEUCXOABIBISIOTCAPABHOBO3MOKHBIMU.

6. YucnoevienocneoosamenvHocmu.

UucnoBelenocienoBareabHOCTH. ApudMeTryeckassureoMerpruaeckasmnporpeccuu. Qopmyi
bIII-
rO4wIeHaUCYMMBITIEPBBIXNWICHOBIIPOrpeccuu. beckoHeUHOYyObIBaIOIIAAT€OMETPUUECKASIITIPOTPECC
us.

OcHogHnasi yenp — JaTh TOHATUA 00 apudMeTHYecKo U TEeOMETPUUYECKOM
MIPOrPECCUAXKAK YHCIOBBIXIIOCIEO0BATEILHOCTAX 0CO00T0 BU/IA.

[Ipun3y4eHuUTEMBIBBO JUTCAIOHATHUEIIOCIEI0BATEIbHOCTH,PA3bCHAETCACMBICITEPMHUHA
«n-" YIIeH MIOCJIEI0BATEILHOCTI Y, BbIpa0aThIBACTCS yYMEHHUE WCIIOJIb30BATh
WHJEKCHOC0003HaueHHe. JTU CBEJIEHUS HOCSAT BCIIOMOTATENBHBIN XapakTep U HCIOJIb3YIOTCS
JUI U3ydeHusiapu(hMeTHIeCKOMH TeOMETPHUECKOM MPOTPECCHIA.

PaGora ¢ d¢opmyramu n-ro ujgeHa W CYMMBI TEPBBIX Ta YJIEHOB MPOTPECCHUH,
ITOMHMOCBOErO0CHOBHOTOHA3HAUYEHHU S, [I03BOJISIETHEO JHOKPATHOBO3BPAIAThCAKBBIUMCIECHUSM, TO

KACCTBCHHBIMIIPCO 6p3.30BaHHHM,peH.IeHHonpaBHeHPIfI, HCPaBCHCTB,CUCTCM.

PaCCManI/IBaIOTCH XapaKTCPpUCTUICCKUC CBOICTBa apH(bMeTquCKOﬁ
n
TCOMeTpI/ILICCKOﬁHpOI‘pCCCHﬁ,‘ITO IMO3BOJIACT paClIMPUTH KPYT MpCAIaracMbiX3aaay.

1. Anzebpasucmopuueckompazeumuu



3apoxxaeHue  anreOpbl, KHMTa O  BOCCTAHOBJIEHMHM W MPOTHBOIOCTABICHUHU
MyxamMenaanb-Xope3mu. Vcropusi ¢GopMHpOBaHUS MaTreMaTWdeckoro s3bika. Mcropus
pa3BHUTHS MOHATHI(PYHKIIHUH.

JL.®.Maruunkuit.I1.J1.Ye6smes. H.U.Jlo6aueBckwii. B. 1. bynskosckuii. A.H. Kosimoropos.
@. Buer. I1. ®epma. P. lekapr. H. Tapranes. 1. Kapnano. H. A6ens. b. [Tackans.JI.ITuzanckuii.
K. T'aycc.

8. Iloemopenue(umozosoe)

Ocnosnas yenw. IloBTOpUTH, 3aKpenuTh U 0000HIUTHL OCHOBHBIE 3YH, moJsiyueHHbIE B

Oxuacce.

I[InanupyemMbliepe3yibTaTbIN3yUeHHAANTeOpbIBIKIACCE

HepaBencrBa

BbINyCKHUKHAYYUTHCSH:

- TMOHUMAaTh TEPMHUHOJIOTHIO U CUMBOJIMKY, CBSI3AHHBIE C OTHOILIEHUEM
HEPaBEHCTBA,CBOMCTBAYHCIIOBBIX HEPABEHCTB;

- peuiath JUHEHHbIE HEPABEHCTBA C OJTHOM MTEPEMEHHON U UX CUCTEMBI;
pelaTbKBaApaTHhIEHEPABEHCTBACOMIOPOIT HarpapuuecKuenpeICTaBICHUS;

- IPUMEHAThAIIAPAT HEPABEHCTBAUIAPEIICHHUA3aIauNXPa3InIHbIXPA3AEIOBKYypCa.

BhINYyCKHUKIOJIYYMTBO3MOKHOCTD:

- OCBOMTH  pa3HOOOpa3zHble  MPUEMBI  JI0OKA3aTEIbCTBA  HEPABEHCTB,  yYBEPEHHO
MpUMEHSThANapaT HePaBEHCTB Ul PElIeHUs pa3HOOOpa3HbIX MAaTEeMAaTUYECKUX 3a/1a4, 3a7a4 U3
CMEXHBIXIIPEMETOBUIIPAKTUKH;

- NpuMeHSAThIpaduYecKUenpeCcTaBIeHUSIIANCCIIeI0BAHUIHEPABEHCTB,CUCTEMHEPABEH

CTB,COZIepKaTuX OYKBEeHHBICKOI(PPHUITUEHTHI.

YuciaoBLIEMHOKECTBA

BblnyCKHUKHay4YuTCH:
- IOHUMAaTh TEPMUHOJIOTUIO U CUMBOJIMKY, CBS3aHHbBIE C IIOHATUEM

MHOXCCTBA,BbINNOJHATE OIICPAUHNHAIMHOKCCTBAMU,

- I/ICHOJ'IL3OBaTBHa‘-IaJIBHBIereI[CTaBJ'IeHI/I}IOMHO)KCCTBeﬂeﬁCTBHTeHLHLIXQHCCH.

BpInyCKHUKNOJYYMTBO3MOKHOCTD:

- Pa3BUBATHIPEICTABICHUEOMHOKECTBAX;

- pa3BHUBaTh MPEACTABICHHUE O YUCIIE U YUCIOBBIX CUCTEMaX OT HaTypaJlbHBIX
JOJIEUCTBUTENBHBIXUHUCEI;0 POJIM BEIYUCICHUN B MPAKTHUKE;

- pa3BUBATH U YIIyOUTh 3HAHUS O JIECATHYHOMN 3aMUCH JEHCTBUTEIBHBIX
grcen(TepuoauuecKuer Hemepruoandeckueipoon).

DOyHKIUH



BhInyCKHUKHAYYHTCS:

- HOHI/IMaTbI/II/ICHOJIBSOBaTb(i)yHKLII/IOHaJIBHBIeHOHSITI/ISI,SIBBIK(TepMI/IHBI,CI/IMBOJII/I'-ICCKI/IG
0003HaYCHHS);

- cTpouThrpaduKuIIeMeHTapHBIX(PYHKIIHIA, NCCIIEI0BATHCBOWCTBAYNCIIOBBIX(DYHKITHITHA
OCHOBEHM3YYEHUS TIOBEJCHUS UXTPAPUKOB;

- MOHUMAaTh(YHKIUIOKAKBAKHEHITYIOMAaTEMaTHIECKYIOMOIEITbISIOMMICAHUSTIPOIIECCOB
WSIBJICHUHOKPYKAIOIIErOMUPA, IPUMEHTh(PYHKITHOHAIBbHBIAS3BIK I OTIACAHUSIMUCCIICIOBAHUS
3aBUCHUMOCTENMEX Y (PU3NUeCKUMHUBEINYNHAMY;

- IIOHUMAThbHUu
I/ICHOJ'IBSOBaTI)ﬂSI)IKHOCJ'IGI[OBaTeJ'H)HOCTeﬁ(TepMI/IHBI,CI/IMBOJ’II/I‘-ICCKI/IGO603Ha‘-IeHI/I$I);

- IPUMEHSTbPOPMYIIbI,CBA3aHHbIECAPU(PMETUUECKOMUT€OMETPUIECKOUITPOTPECCUAMU,
nanmapar,c(hopMHUPOBAHHBIHIPUN3YICHUUIP YTUX PA3ICTOBKYpCa, KPEeIIeHUI03a,1a4, BTOM
YHCIIECKOHTEKCTOM W3 PEATbHOKH3HH.

BBINYyCKHUKIOJYYMTBO3MOKHOCTD:

- IPOBOJUTH HCCICIOBAHUA, CBA3AHHBIC C U3YUCHHEM CBOMCTB (bYHKHHﬁ, B TOM 4YHUCJIC
CHCTOJIb30BaHUEMKOMIIBIOTEPA;HA0CHOBET PAPUKOBU3YYEHHBI X YHKITUICTOUTHO0IEECTIOKHBIETD
auKH(KyCOYHO-3a/IaHHbIE, C"BBIKOJOTHIMU 'TOYKAMUH T.11.);

- UCTOJB30BaTh (YHKIMOHAJIBHBIC TPEACTABICHUS H CBOWCTBA (DYyHKIMH st
peleHrsIMaTeMaTHYECKIX3aauu3 Pa3InIHbIX pa3IeOBKypCa;

- pemiath KOMOWHHPOBAHHBIC 3a7ayll C NMPUMEHEHHEM (OPMYNI N-TO WICHAa U CyMMBI
NIEPBBIX UWICHOB apu(PMETHYECKON M TeOMETPUYECKOH MPOTPEeCcCHUil, NMPUMEHSSI TPU ITOM
anmaparypaBHCHHHUHEPABEHCTB;

- TOHUMAaThapU(PMETUICCKYIOUTCOMETPHUCCKYIONIPOTPECCHUKAK( YHKIIMUHATYPATBHOTO
apryMEeHTa;CBSA3bIBAThapU(PMETHYCCKYIONPOTPECCUIOCTHHEHHBIMPOCTOM, I€OMETPHUYECKYIO -

COKCIIOHCHIUAJIbHBIMPOCTOM.

DJ1eMeHTHINPUKJIATHONMATEMATUKHA

BblnyCKHUKHay4YuTCH:

- HUCIIOJIB30BATh B XOJI€ PEIICHUS 3aa4 dJIEMEHTapHbIE NIPEACTABICHU, CBA3aHHbBIC
CIpUOIKEHHBIMU3HAYEHUSIMUBEITNYNH;

- HCII0JIb30BaTh MPOCTEHIIINE CIOCOOB! MPECTABICHUS U aHAIN3a
CTaTUCTUYECKUXJAHHBIX;

- HaXO/IUThOTHOCUTENIbHYIOYACTOTYUBEPOSTHOCTD CITy4aifHOTOCOOBITHUS;

- peraTbKOMOMHATOPHBIE3aJAYNHAHAX 0K IEHUEUNCIa00bEeKTOBUIINKOMONHAIUH.

BBINYCKHUKIOJYYHTBO3MOKHOCTD:

- TOHATH,YTOYHCIIOBbIEITaHHBIE,KOTOPBICUCTIONB3YIOTCIUISIXapaKTEPUCTUKUOOBEKTOB
OKpYXXAloIlero  MHpa,  SBISAIOTCS  MPEUMYLIECTBEHHO  NPUOMIKEHHBIMH,  YTO IO

3aMUCUNPUOIIDKEHHBIX 3HAYCHUH, COJEpXKAIIUXCsd B MH(POPMALMOHHBIX HMCTOYHHKAX, MOXKHO



CYJIUTH OMOTPEITHOCTUIPUOTMKEHUS

- TOHATH,YTOIOTPCIIHO Cpre3yJIbTaTaBBI‘II/ICJIGHHP'II[OJI)I(H36LITBCOI/I3MepI/IMaCHOFpeH_IHOCTBIOI/I

CXOOHBIXIaHHBIX,

- TproOpecTUNIepPBOHAYAILHBIMOIBITOPraHU3aMuCOOPaTaHHBIXIIPH  TIPOBEICHUUOTIPOCA

OOIIIECTBEHHOTO MHEHHS,

BBUJICTAOJUIIBI, THAT PAMMBI,

- IprOOpEeCTH OMBIT TPOBEACHUS CIYYalHBIX 3KCIIEPUMEHTOB,

OCYHICCTBJIATL HUX aHAJIU3,

MNpEACTaBJIATE PC3YJILTAThI

orpoca

B TOM 4YHCIC C

IMOMOIIBIOKOMIIBIOTCPHOTOMO ACTIUPOBAHM A, UHTCPHPCTAUUHUX PE3YIBTATOB,

- Hay‘H/ITBCﬂHGKOTOpBIMCHeIII/IaJ'II)HI)IMHpI/IéMaMpeHIeHI/If{KOM6I/IHaTOpHBIX3ajla‘-l.

TemaTnueckoenJaHnpoBanuenoaaredopedxiace

Ha3Banmue Temaypoxka Ne XapakrepucTuka
IJ1aBbl, YPOK OCHOBHBIX
KOJIM4€eCTBOYACOB a BU/I0B/IEATEIbHOCTHYYALUXCS
IloBTOpenue kypca | [loBroperne mno Tteme | 1 Ymemy: 00001aTh u
aareopoiza8kiace, «PannonanbHbIE CHCTEMAaTH3UPOBATh  3HAHMA IO
4qaca. BBIpa)KeHI/Iﬂ» OCHOBHBIM KypCaM MaTEMaTHKHU 8
[loBroperne mno Tteme | 2 facea
«KBagpaTHbIEKOPHI
[loBTOpenne mo Teme | 3
«KBagparHsie
ypaBHEHUS»
Bxonnasi xoHTtposbHas | 4
pabora.
HepaBencrTBa,21uyac. | YucnoBbieHepaBeHCTBA | S Pacnosnasame u IIPUBOJIUTH
YucnoBbsieHepaBeHCTBA | 6 MPUMEPHIUMCIOBBIXHEPABEHCTB,
OcHoBHbIE cBoiicTBa | 7 HEPAaBeHCTB C  IEPEMEHHBIMH,
YHCIIOBBIXHEPABEHCTB JMHEHHBIXHEPABEHCTB C OJHOM
OCHOBHBIC cBoicTBa | 8 IIEPEMEHHOM, JBOMHBIX
YUCJIOBBIXHEPABEHCTB HEPABEHCTB.
CroxeHnenyMHOXeHrne | 9 Dopmyruposams.
YHCIIOBBIXHEPABEHCTB onpeoenenus.  CPaBHEHUS  JBYX
CnosxenuenymHoxkenne | 10 YHCEJ,pEIICHUs HEPABEHCTBA C
YHCIIOBBIXHEPABEHCTB OJTHOM IIEPEMEHHO1,
CnoxxennenymHoxenue | 11 PaBHOCHIIBHBIX HEpaBCHCTB,
YHCIIOBBIXHEPABEHCTB PEILIEHUSICUCTEMBIHEPABEHCTBC
HepaBeHctBa ¢ ojHOM | 12 OIHOW  TepeMeHHOH,  obxactu
IepeMEHHOT OTIpENEIICHUs BBIPAKEHUS;




PemennenepaBeHcTB €

13

CIIOKCHUANYMHOKCHUAYNCITIOBBIX

OJHOUIIEPEMEHHOMN
Pemenue HepaseHctB ¢ | 14 HCpaBCHCTB
0 IHOMIIEPEMEHHOI Jloka3blieamv. CBOMCTBAYUCIIOBBIX
Peutenne nepasencts ¢ | 15 HEPABEHCTB,TEOPEMBIOCIIOKEHUN
oJTHO iTepEMEeH O WYMHOXECHUHYHCIIOBBIX
Pemenue nHepaBeHcTB C | 16 HEPABEHCTB.
OJHOMIIEPEMEHHOMN PewamsiuHeigrIe
Pemrenne Hepasencts ¢ | 17 HEPaBEHCTBA. 3anuceIBaTh
OJIHOMIIEpEMEHHOM pelIeHUSIHEPAaBEHCTBUUXCUCTEM
Cucremsl nuHeiHbIX | 18 BBH/JICYHCIIOBBIXIIPOMEKYTKOB,
HEPAaBEHCTB C  OJHOM 00beAMHEHNUS, MIEPECEUCHHUS
MepEeMEHHO N YUCIIOBBIXITPOMEKYTKOB. PermaTth
Cucremsbl muuenuex | 19 CHCTEMY HEpPaBEHCTB C OJHOM
HEPaBEHCTB C  OJHOM nepeMeHHON.O1leHnBaTb3HAYEHUE
HepeMeHHOM BeIpakeHUs.  M3o0Opaxath  Ha
CHCTEMBI nuHeHHbIX | 20 KOOPJIWHATHOUIPSIMOM3aJaHHbIE
HEPaBEHCTB C HEpaBCHCTBaAMH YHUCJIOBBIC
ozuioy"mep IIPOMEKYTKHU
€MEHHOHU
Cucremsl nuHEeHHbIX | 21
HEPaBEHCTB C  OJHOM
MepeMEHHO N
Cucremsl JUHENHBIX | 22
HEPaBEHCTB C  OJHOM
TIEpEMEHHO N
[ToBTOpEeHUE u|23
CUCTeMaTH3aIHs
yueOHOromMarepuana
Konumponvnaapaboma | 24
No] no meme
«Hepasencmea
AHAIU3KOHTPOJIBHONH | 25
padoThI.
KBaapaTuunas [ToBTOpEHUE u| 26 OnucviéamvNOHATHEPYHKIINNUKAK
¢ynkuusi,31yacos pacIIMpEHUECBEACHUNO MpaBuIa, YCTaHaBIMBAIOIIETO
byHKIMH CBSI3BMEX]Iy DIIEMEHTAMHU JIBYX




IToBTOpeHue u

pacIIPEHUECBENCHUIO

byHKIMH

27

[ToBTOpEeHUE u
pacIINPEHUECBEICHUIO

GyHKIIH

28

CaoiicTBa yHKIIIH

29

CpoiicTBa yHKIIUN

30

CpoiicTBa yHKIIUN

31

[loctpoenune rpaduka

bynakuny=kf(x)

32

[loctpoenune  rpaduka

byakuny=kf(x)

33

[Hoctpoenune rpadukoB
bynkumity=f(x)+bu
y=f(x+a)

34

[TocTtpoenune rpaduxoB
byaxuiny=f(x)+bu
y=f(x+a)

35

[Toctpoenune rpadukoB
byarniy=f(x)+bu
y=f(x+a)

36

[Toctpoenne rpadukoB
byaxuiy=f(x)+bu
y=f(x+a)

37

KBanparuunas
byukuums,eérpadpuxu

CBOMCTBaA

38

KBagparuunas
byHKIUs, e€rpadukn

CBOIICTBa

39

KBagparuunas
bynkIus, e€rpaduku

CBOIICTBa

40

Konmponvnaapaooma
Ne2 no meme

«Keaopamuunasn

41

MHOYECTB.

Dopmyauposams.

onpeoeneHus Hyns GyHKIHH;
POMEXYTKOB  3HAKOMOCTOSTHCTBA
2SNV

(G YHKIMH,BO3D

actaroiei( yObIBaroIIe )HAMHOKEC

TBE; KBaJpaTUYHOU
INZEINIVIH

KBaJIPaTHOTO
HEPaBEHCTBA,
ceolicmea
KBaJIpaTUYHONPYHKIINY;

npagunanocTpoeHusrpadpukoByH

KON c
MOMOIIBIOTIPeoOpa

30BaHUI

sugaf(x)—f(xX)+a;

fx) — fxta);, f(x) —

kf(X). Cmpoums

rpaduKuQyHKITUHACITOMOIIBIO

npeoOpa3zoBaHuit
sugaf(x)—f(x)+
a;t(x)—f(x+a);f(
X)—kf(X).
Cmpoumuvrpaduk
KBaJIpaTUuHONH D yH
KIIHH. Ilo
rpaduKyKBagpaTu
YHOU
(GYHKIIMHOMTUCHIBA
Th eé

cBolictBa.Onucwig

amos CXEMATUIHOCPACIIOJIOKCHUC

Hapa60J'IBIOTHOCI/IT

€JIbHO ocu alcrucce




dynkuyun» B3aBHCUMOCTH OT
3HaKa CcTapuierokodppuureHTa u
JTUCKPUMHUHAHTACOOTBETCTBYIOLIET
0

KBaJpaTHOIOTPEX
YJIcHA.

Pemmenue KBaJIpaTHBIX | 42 Pewiamsb KBaipaTHbIC
HEpaBEHCTBA,UCIIOJIB3YSICXEMYPACTION
0KEHUATIapabOIBIOTHOCUTEIBHOOCHA
Ocrmce.

HEPaBEHCTB

Ilpoonasn 43

IK3AMEHAUUOHHAA OnucvieamsrpaduaecKuitMeTo 1

paooma no peneHus CHCTEMBI JIBYX

Mamemamukeshopme ypaBHEHUH C JIBYMSI

OIr'E MIEpEMEHHBIMH, METO/I

Pemenne  xBagpartHbix | 44 IMOJCTAaHOBKHUHUMETOICIIOKEHUS

HEPaBEHCTB JUISL  pEUIEHUs CHUCTEMBI  JIBYX

Pemenne  kBampartHbiX| 45 YPaBHEHUM c JBYMST

HEPABEHCTB MepeMEHHBIMH, 0 THOU3KOTOPBIX

Penienne KBaJPaTHBIX 46 HESABIAETCSIINHENHBIM.

HEPaBEHCTB

Pemenne KBaJIpaTHbIX | 47

HEPaBEHCTB

Pemienune KBaJipaTHbIX | 48

HEPaBCHCTB

CHCTeMblypaBHCHUIC 49 Pewiams TexcTOBBIE 3aaud, B

JIBYMSIIEPEMEHHBIMH KOTOPBIXCUCTEMA/IBYXYPaBHEHHI

CHCTeMBblypaBHEHHUIIC 50 CABYMSIIIEPEMEHHBIMUSBIISIETCS

IBYMSITIEPEMEHHBIMH MaTeMaTUYeCKOU MOJCIBIO

CucTeMblypaBHEHHIC 51 peaIbHOTO Iiponecca,

JBYMSAIEpEMEHHBIMH U UHTEPHPETUPOBATH PE3YNbTaT

CucremblypaBHEHUIC 52 PCHICHUACHCTCMBI

BYMSATIEPEMEHHBIMH Ilpusooumo npumepwi

CHCTeMbIypABHEHHIIC 53 MaTeMaTUYCCKHUX MoAeneh

JBYMSTIEpEMEHHBIMH peaTbHBIXCUTYAIIUH ;TPUKITaTHBIX

[ToBTOpeHue u| 54 3ajad




CHCTEMATH3AIHA Onucvlieamv3Talbl pelieHus
yueGHOroMaTepHana IIPUKJIAHOM3aJauH.
Konmpononaapaooma | 55
Nes no meme
«Keaopammnuie
Hepagencmea»
AHanu3  KOHTPOJILHOU | 56
paboTHL.
DJIeMeHTbI Matemaruueckoe 57 IIpusooums
NPUKJIATHON MOIETUPOBaHUE npumepvl. IPUOTHKEHHBIX
MaTreMaTuKH,224aca | MaremaTtudyeckoe 58
MO/ICTTHPOBAHUE BEJIUYMH;UCIIOJIb30BaHN
Matemarnueckoe 59 s
MO/ICTTHPOBAHUE KOMOWHATOPHBIXITPABIIT
[IporieHTHBIEpACUYETHI 60 CYMMBI U
IIporeHTHBIEPACYETHI 61 IPOU3BEICHNUS,CITydali HbIX
TIpoleHTHBIEpACYETh 62 COOBITHIA,
AoOcomrorHast u | 63 BKJIIOYASI0CTOBEPHbBIE
OTHOCUTEIIbHAsA u
MOTPEIIHOCTH HEBO3MOXKHBIECOOBITHUS,
AoOcomroTHas u | 64 OIIBITOB
OTHOCHTEIIbHAs CpaBHOBEPOATHBIMHU
MOTPEIIHOCTH
OcHoBHbIE npaBwia | 65 HCXOZIaMu, ITPCACTABIICH
KOMOMHATOPHKH Ul CTAaTHCT. JAHHBIX BBHJIE TAOIUII,
OcHoOBHbIE npaBuia | 66
KOMOWHATOPUKH Auarpamm,rpaduKos;
OcHoBHbIE npaswia | 67
KOMOHHATOPHKH WCTIOJIb30BaHUSIBEPOSATH
YacToTauBePOSTHOCTL | 68 OCTHbIX
CIIy4aiiHOTOCOOBITHS CBOHCTBOKPYKAIOIIIX
YacToTauBepOsSTHOCTD 69 SBJICHH.
CIy4aifHOTOCOOBITHS Popyynuposamb:
Krnaccuueckoe 70 ONpeOeIEHUR.
oTIpeIeNeHIe abCoMIOTHOMT

BEPOSITHOCTH

OFpCIHHOCTH,OTHOCHTCHBHOﬁHOFpC




Knaccuuaeckoe 71
ompeeneHue
BEPOSITHOCTH
Knaccuueckoe 72

IIHOCTH,
JIOCTOBEPHOTO
CcOOBITHS, HEBO3MOKHOTO
COOBITHSI;KIIaCCUUECKOE
ompeieNieHre
BEPOSTHOCTH;
npasuia: KOMOWHATOPHOE
MIPaBUIIOCYMMBI,KOMOWHATOPHOETIP
ABWJIOTIPOU3BEICHUSI.
[ToscHATE u 3aMMChIBaTh

bopMynycnoxHbIXIIpo1eHToB. I Ipo

BOJIUTHIIPOLICHTHBIE pacy€Thl
CHCIIOJTb30BaHHI
eM
CIIOKHBIXITPOIIE
HTOB.

Haxo0umbTOUHOCTHIIPUOINIKEHUS
o
TaOIUIECTTPUOITIIK.
3HAYECHUU
Benn4uHbL. M crionb30B

aThbpa3InyHbIe(POPMBI




ompeeneHue 3amucu MPUOJIK. 3HAYCHUS
BEPOSTHOCTH BeMYUHBL. OTICHUBATHIIPUOIIIK.
HauanbubiecBeeHUs10 73 3HAUYCHHE BEJINYUHBI.
CTaTUCTHUKE 11p0600umubOTBITHI co
HauanenabiecBeieHns10 74 cnyyaHbiMurcxogamu. [ IosICHATH
CTaTUCTHUKE u 3aMuChIBaTh bopmyny
HaganbupiecBeeHUSIO 75 HaXO0XJAEHUAYACTOTHICIY4AITHOTO
CTaTUCTHUKE co0bITHS. OIMCHIBATHCTATHCTHY.
IMoBTOpEHHE ul 76 OIIEHKYBEPOSTHOCTHCIIYYaifHOTO
cUCTEeMaTH3aIus co0bITHs. Haxo MU THBEPOATHOCTH
ydeOHOromarepuaia CJIy4ailHOr0COOBITUSBOTIBITAXC
Konmponwvnaapaooma | 77 PaBHOBEPOSTHEIMUUCXOIAMHU.
No4 no meme Onucvigams  dTanbl  CTATUCTHY.
«Inemenmoi uccienoBanus. OhopmisaTbHGp-
NPUKIAOHOIL [TAIOBBHICTA0IHITH AT PAMM.
MamemamuKu» N3BnexkaTbuH(-11UI0U3Ta0IUIIN
AHalM3  KOHTpOJIBHOI | 78 quarpamm. Haxo tuTeUITpuBOAUTH
paGoTHI IPUMEPBI HCIIOJb3-5
CTaTUCTUYECKUX  XapaKTEPUCTUK
COBOKYITHOCTH JaHHBIX: CpeaHee
3HAYEHUE,MO/1a,pa3Max,MeIUaHA
BBIOOPKH
Yucaosble Yucnosble 79 IIpusooumu
N0CJIeI0BATEJIBHOCTH | IIOCIIEI0OBATEIbHOCTH npumepbl:OCIEA0BATEIBHOCTEN;
,21 gac YucnaoBsie 80 YHCIIOBBIX MOCJIEA0BATEIbHOCTEH,
MOCJIE1I0BATENILHOCTH BUYACTHOCTUAPU(PMETUYECKOIHN
Apudmerrueckas 81 reoMeTpUYECKOr MPOTPECCUil;
nporpeccust HCII0JIb30BAHUS
Apudmerrnueckas 82 [IOCJIEI0BATEIbHOCTENBPEAIbHON
nporpeccus KW3HU;  3aJa4, B  KOTOPBIX
Cymma N mepBeiX | 83 paccMaTpUBaIOTCs CYMMBI c
YJIEHOB 0ECKOHEYHBIMUHUCIIOMCIIATAEMBIX.
apudMeTHIecKoit Onucblgamy. TIOHITHE
[porpeccun nocCacaoBaTCiIbHOCTH, HJICHa
Cymma N mepBbix | 84 MOCJIEeI0BATEILHOCTH, CHIO0COOBI




YJIEHOBapHU(PMETH
YECKOU

IpOrpeccuu

Cymma n
HEPBBIXWICH
oBapu(pMETHIECKON

IPOTPECCHH

85

I'eomerpuueckas

nporpeccust

86

I'eomerpuueckas

nporpeccust

87

I'eomerpuueckas

nporpeccust

88

Cymma n
TIEPBBIXWICH
OBI€OMETPUUYECKON

porpeccuu

89

Cymma n
NEPBBIXWICH
OBIr€OMETPUUYECKOMN

porpeccuu

90

Cymma  OeCKOHEYHOM
reOMETPUYECKOU

pOrpeccuu

91

IToBTOpEHME u

CUCTECMATU3aluAy1C

OHOTrOMAaTEepHala

92

Konumponvnaapaooma
Ne5 no meme
«Hucnosvienocneoosa

mejibHocmu

»

93

3aJJaHUs
MOCJICI0BATCILHOCTH.
Buiuucnams
YJICHBIIIOCICOBATECIEHOCTH,
3agaHHON opMyITOi
Nn-ro  4jeHa
WUJIUPEKYPPEHTHO.

Dopmynuposamn: onpeoeneHus.

apudmeTnyecKon
Iporpeccum,
r€OMETPUYECKON
IIPOrPeCcCcui;
ceoucmea YJICHOB

reOMETPUIECKONHapH(PMETHIECKO
nnporpeccuit. 3aoasamvapupmeru

YECKYIOUT€OMETPUUYECKYIOTIPOTPEC

CHHPEKYPPEHTHO.
3anucvieamo " NOSICHAMb
bopMyIBI ob1ero YJIeHa

apupMeTUIECKONUTeOMETPUIECKO
HIpOorpeccui.
3anucvieamo
H00Ka3v18amsv . HOPMYITBI

CYMMBI N
MEPBBIXUICHOB

apu(MeTHUIECKOU

UT€OMETPUUYECKOM

porpeccuii;popmysbl,
BBIPXKAIOIINE CBOMCTBAUICHOB

apudmMeTHIecKoit

UT€OMETPUUYECKOUTIPOT
peccuid.
BuruucnsamscyMMyOeCKOHEYHONUTEO
METPUUECKONIPOrpeccHt, yKOTOPO
174 | q | < L.
[TpencTaBiasThOCCKOHEYHBIETIEPUO]T

U4ecKueapooun




BBI/II[606LIKHOBGHHBIX

Iloemopenue

cucmemamusayus
u
yuebHo20 mamepuana

JencTBus

panroHaJIbHBIMU
C

JIPOOSIMH. Ananus

(9uacoe)

KOHTPOJIbHONPAOOTHI.

94

Ymemeo:

CUCTCMATU3UPOBATH

OCHOBHBIMKypcamMMaTeMaTUKN9

0000111aTh

3HaHUuA

u

o

CBOJICTBA CTEIIEHU C

OEIBIMIIOKA3aTCIIEM

95

CaoiicTBa
apupmMeTHuIecKoro

KBaJPaTHOTOKOPHS

96

KBagpartusle
YpaBHEHMUSL. Teopema

Buera

97

CucreMnl JIMHEHHBIX

HEpPAaBEHCTB C OJIHOU

MepEMEHHO N

98

KBagpatnunas
byHKIUA,eerpaduKu

CBOMCTBaA

99

Pemenne KBaJApaTHbIX

HCPAaBCHCTB

100

CucteMblypaBHEHUIIC

ABYMAIICPEMCHHBIMU

101

DIIeMEHTHITIPUKIIATHOU

MaTEMAaTUKHU

102

Kji1acca




Kpurepuu 1 HOpMBI OLleHKH 3HAHUM, YMEHUH U
HABBIKOB,00y4al0IIMXCAINO anaredpe.
Ouenka nucb MeHHbIX KOHMPOIbHBIX PAOOM 00YHaAIOUUXCA NO

mamemamuke. Omeemouenueaemc;l 0"_1M€m1<0ﬁ «5»,€CJII/II

° pa6OTaBI)IHOJIHGHaHOJIHOCTI)IO;
° BJIOFI/I‘-IGCKI/IXP&CCY)KZ[GHI/I?IXI/IO6OCHOBaHI/II/Ip€HI€HI/I$IHCTHpO6GJIOBI/IOHH/I6OK;
° B PCIICHUHN HCT MATCMATUYCCKUX OIIHOOK (BO3MO)KHa OoJHa HECTOYHOCTD,

OHI/ICKa,KOTOpaﬂHCﬂBHﬂCTCﬂCHCIICTBI/ICMH€3HaHI/I$II/UII/IHeHOHI/IMaHI/I$Iyq€6HOFOMaT€pI/IaJ'Ia).
Ommemrxa«4»cmagumcsa BCIENYIOMNUXCITYIasAX:
. paboTa BHITOJIHEHA MTOJIHOCTHIO, HO 000CHOBAHUS [IAaroB PEIICHUS
HEJ0CTAaTOYHBI(ECIMYMEHHE000CHOBBIBATHPACCY XK ACHUSHESIBIISLIIOCH

CHEIHATbHBIMOOBEKTOMIIPOBEPKH );

o JOMMYIICHBI OOaHA ommOKa WJIH €CTh JABa — TpHU HG}IOqéTa B BBIKJIAJKaX,

PHUCYHKaX,YepTeKaxminrpadukax(ecin3TUBUIbIpa00 THESBISUIUChCIIEHUAIBHBIMOOBEKTOMIIPOBE

pKH).

Ommemka«3»Ccmagumcsa,eCciiy:

. JOTYIIEHO00J1e€0 THOHOITMOKUUIHO0JIee IBYX—TPEXHE0UETOBBBBIKIAAKAX,
yepTekax W rpadukax, HO o0yJaronuncs obnamaer 00s13aTeTLHBIMHI

YMEHUSIMHIIOPOBEPsIEMONUTEME.

OmmemKa«2»cmasumca,eciu.

. JOTYIIEHBICYITIECTBEHHBICOIMOKH, TOKA3aBIIHNE, YTO00yIarO U CAHEe001a1aeTOOs
3aTeJIbHBIMA YMEHUSIMH T10JaHHONTEMEBITOTHOMMEPE.

Ommemka«l»cmasumca,eciu:

. paboTa moKa3zajia TOJHOE OTCYTCTBHE y 0O0ydYaromerocs 00si3aTeIbHbIX 3HAHHUU
WYMEHHUUIIOMPOBEPAEMONTEM EMITU3HAYUTEIHHASIYACTHPAOOTHIBBITIOTHEHAHECAMOCTOATENBHO.

YUUTENnbMOXKETIOBBICUTHOTMETKY3a0 pUT MTHAJIbHBIO TBETHABOIIPO CHIIMOPUT MHAJIBHOEPE
[IEHHE3a1a41, KOTOPIECBUIETENLCTBYIOTOBBICOKOMMATEMATUYECKOMPA3BUTUH  00YUaIOLIETOCS;
3a pemieHue OoJiee CIIOKHOM 3a/lauyd WIIM OTBET Ha 00Jiee CIIOKHBIMBOIIPOC, IMPEIIOKEHHBIC
oOyuaromiemMycs JOTOTHUTENBHO MOCIE BBHITOTHEHHUS] UM KaKUX-THOOAPYTrUX3a1aHui.

OuenkaycmHuplxomeemogooyuarujuxcs.

Omeemouenugaemcaommemkou«5»,eCIny4eHuK:

. MOJIHO PACKPBUI COJiep)KaHUE MaTepuara B oObeMme,

MPeyCMOTPEHHOMITPOTPAMMO NN Y4eOHUKOM

. W3JI0KUJI MaTepuall TpPaMOTHBIM SI3bIKOM, TOYHO UCIIOJIb3YsI
MaTeMaTHYECKYIOTEPMUHOJIOTUIOMCUMBOJIUKY,BONIPEIEIEHHOMIOrMYeCKOMNIOCIIeIOBATENbH
OCTH;

. MIPaBUIILHOBBITOIHUIPUCYHKH, YePTEIKHU, I'PapHKH,COMYTCTBYIOIIUEOTBETY;



. [0Ka3ajl yMEHHE WUIIOCTPUPOBAThb TEOPUI KOHKPETHBIMU
IIPUMEPAMU,ITPUMEHATh €EBHOBOM CUTYallUMIIPUBBITIOIHEHUH
IIPaKTUYECKOr03aaHHUS;
. MIPOJIEMOHCTPUPOBAJ 3HAHUE TEOPUU PAHEE U3YUYEHHBIX COITYTCTBYIOIINX
TeM,CPOPMHUPOBAHHOCTH HYCTOHYNBOCTBUCIIONB3YEMBIXIIPHOTBETEYMEHHMNHABBIKOB;
. OTBEYAJICAMOCTOSATEIBHO,0€3HABOISIIINXBOIIPOCOBY YU TEIIS;
. BO3MO>KHBI OJTHA — JIB€ HETOYHOCTH IIPU OCBELEHUE BTOPOCTEIEHHBIX

BOITPOCOBWJIM BBBIKJIAJIKAX, KOTOPLICYYCHUK JICTKOUCIIPABUIIIIOCIC3aMCUAHUA YIUTECIIA

Omeem ouenusaemca ommemkoi «4»,eciy ya0BIETBOPSET B OCHOBHOM
TpeOOBaHUAMHAOLICHKY «5»,HO IPUITOMHUMEET OJIMH U3 HEJAOCTATKOB!

. B M3JIOKEHUHU JOMYLIECHbI HEOObIINE TPOOEIbl, HE NCKA3UBILIEe
MaTeMaTHYECKOECOIePKaHNEOTBETA;

. JIOTIYILIEHbI OJTUH — J[Ba HEJIOUETa MPU OCBEILIEHUU OCHOBHOIO
COJIep’)KaHUSOTBETA, UCTIPABICHHbIETIOCIe3aMEYaHNs YUUTES;

. JOTMyIeHbl ~ omuOka Wik Oojiee JBYX HEJAOYETOB  IpHU

OCBEIIEHUUBTOPOCTENIEHHBIXBOITPOCOBUIIUB BBIKJIAJIKAX, JIET'KO

UCIPABJICHHBIENIOCIE3aMEUaHUSYyIUTES.

Ommemxka«3»cmagumca BCICAYIOIMNUXCITyJasX:
. HETIOJTHOPACKPBITOCOIepKaHNeMaTepralia(coaepKkaHueH3II0KeHO pparMeHTapHo,

HEBCETIAI0CIIe0BaTENLHO ),HOMOKa3aHOOOIIIeeIOHUMAHHEBOTIPOCAUTIPOIEMOHCTPUPOBAHBIYMEH
1s1,JI0CTaTOYHBICIISTyCBOCHUATIPOT paMMHOTOMaTepuana(onpeneneHbi« T peboBaHUSIMUKMaTEMAT
MYECKOUIIOArOTOBKEyYalIUX CS»BHACTOSIIICHIIPOTpaMMENIOMaTEeMaTHKeE);

. UMEIIUCh ~ 3aTPyIHEHHs  WJIM  JONYyHICHBl  OMMUOKH B  ONPEACICHUU
MaTeMaTUYEeCKOUTEPMHHOJIOTUH, YEPTEKAX, BHIKIIAIKAX, UCIIPABIICHHBICTIO CIICHECKOIbKUXHABO 15T
[IMXBOTIPOCOBYYUTEIS

. YYCHUKHECITPABHJICSICIIPUMEHEHUEMTEOPUUBHOBOHCHUTYAIIUUTIPUBBITIOJIHEHUHIIPA
KTUYECKOT 033 JaHNsI, HOBBITIOTHUII3a/1aHUS0 05132 TEIbHOTO YPOBHSICIIOKHOCTH T10 JJAHHOM TEME;

. Opd  JOCTaTOYHOM  3HAaHUM  TEOPETHYECKOIO  Marephaja  BBISBJICHA
HEJI0CTaTOYHAsICPOPMUPOBAHHOCTH OCHOBHBIX YMCHUN UHABBIKOB.

Ommemxa«2»cmasumcs BCJICAYIOIIUXCIIYUaAAX

° HepaCKpLITOOCHOBHOeCO,[[ep)l(aHI/Iey‘Ie6HOFOMaTepI/IaHa;

° O6H3py>KeHOHe3HaHI/Iey‘IeHI/IKOM6OHBIH€I>'IHHHHaI/I6OHeeBa)KHOﬁqaCTque6HOFOMa
TCpHUaJia,

. JIOHYH_[GHLIOI_HI/I6KI/IBOHPCHCHCHHHHOHHTHﬁ,HpI/II/ICHOJ'IL3OBaHHHMaTCMaTquCKOﬁ

TCPMHHOJIOTUH, B PUCYHKAX, YCPTCIKAX HIIN rpa(byucax, B BBIKJIAJIKAX, KOTOPBICHCUCIIPABJICHBI
MOCJICHCCKOJIbKUXHABOAAINUX BOIIPOCOBYIUTCIIA.

Ommemka«1»cmasumcsa,ecin:

o y‘-IeHI/IKO6H&pY)KI/IJIHOJIHOCHC3HaHI/I€I/IHeHOHI/IMaHI/IeI/By‘-IaeMOFOY‘ICGHOFOMaTepI/Ia



J1a WJIK HE CMOT OTBETUTHh HU HA OJIMH U3 MIOCTaBJIEHHBIX BOIIPOCOB 10 U3yYEHHOMYMAaTEpHUay.
Oowaaknaccugpukayuaoumuoox.
IIpu onieHKE 3HAHUM, YMEHUN U HaBBIKOB Y4aIllUXCs CIEAYeT YYUTHIBATH BCE
OmMOKU(TpyObIen HETPYObIe) UHETOUYETHI.
' pyORIMUCYNTAIOTCAOIIMOKH:
. HE3HaHUEOTPeAeIeHU0CHOBHBIXIIOHITHIA,3aKOHOB, TPABUII,0 CHOBHBIXIIOJIOKEHU I

TeOpHH, He3HAHUE(HOPMYJT,00ICTIPUHATHIXCUMBOJIOBOOO3HAYCHUIBEIININH, S TTHUIIXU3MEPEHUS

. HE3HAHWCHANMEHOBAHU e IMHUITU3MEPCHHS;

. HEYMCHHEBBIICIINTHBOTBETETIIAaBHOC,

. HEYMEHHETIPUMEHATh3HAHUS,JITOPUTMBIUIPEIICHAS3/1aY;

. HEYMEHHUEIENAThBBIBOBINOO0OIIECHUS;

. HEYMECHHUCYUTATBHUCTPOUTD TpaQUKH;

. HEYMEHHEIT0JIh30BaThCINICPBOUCTOYHHKAMH, YICOHUKOMHUCITPABOYHUKAMHU;
. MTOTEPSIKOPHSIWINA COXPAHEHUETTOCTOPOHHETOKOPHSI;

. 0TOpackIBaHNE0€300bICHEHUHOJHOTON3HIUX,

. PaBHO3HAYHBIEUMOIIINOKH;

. BBIYHCIUTEIbHBICOITHOKH,ECTTH OHUHESBISIOTCAONNCKOM;

. JIOTUYECKHEOITOKH.

KuerpyOrIMommoKamMcaenyeTOTHECTH

. HETOYHOCTb()OPMYIUPOBOK,OIPEICICHUIMA, TOHATHIA, TEOPUI, BBI3BAHHASHETIOTHOTO

oXBaTa OCHOBHBIX INPU3HAKOB OTMPEIENIIEMOro IMOHSATUS MM 3aMEHOMOIHOTO-IIBYXU3 ATHX
MIPU3HAKOBBTOPOCTEIICHHBIMU;

. HETOYHOCThIpaduKa;

. HEpalMOHABHBIIMETOApeIeHHU3aJaYMUITHHEI0CTATOUHOTIPOIyMAHHBIHIIIIAHOTB
eTa(HapyIIeHUEeTOTUKH, 10 AMEHAOTACTbHBIXOCHOBHBIXBOIIPOCOBBTOPOCTEIIEHHBIMU);

. HEPALMOHAIBHBIEMETOIBIPA00THICOCTIPABOYHO MU AP YT OUITUTEPATYPOIA;

. HGYMGHI/IepeHIaTBSaI[a‘II/I,BBIHOJ'IHHTBSaI[aHI/IHBO6I_HGMBI/II[6.



HenoueraMusaiBAAIOTCH:

. HEepalMOHAIbHBICTIPHEMbIBBIYHCICHUHUTIPEOOpa30BaHHIA;

. HeOpeKHOEBHITIOIHEHUE3ANCEH, YePTEkKE,cXeM,ITparuKkoB
OneHnkaTecTOBBIXPA0OTYYALINXCS

«5» -85%-100%
«4» - 65%-84%
«3» - 41%-64%
«2» - 21%-40%
«1» -0%-20%



CnucoxkmeroanyeckoroodecneyeHusILINTePaTyphbl

1. llpozpammnviedokymenmeul:
e [IpumepHbie mporpaMMbl OCHOBHOTO 0011ero oOpa3oBanusi. Matemaruka. (CtaHaapTel
BroporonokoJsienus)— M.:IIpocsemenue, 2010
2. Yueonukuuyueono-memoouueckasiumepamypa:
e IIporpammel. Maremaruka. 5-9 xnaccel A.I'.Mep3isik,B.b.ITononckuii, M.C. SAkup,
E.B.bynko —2-em3n., nopadorannoe.-M.:Benrana-I'pad,2013
e VYyeOnukAnreopa.9xmaccA.l' . Mepaisik,B.b.ITomorckuii, M.C. SIkup,— M.: Benrana-
I'pad,2019
e Jlunaktuueckuit matepuan Anreopa. 9 kmacc A.I'.Mep3zsik,B.b.Ilononckuii,M.C. Sxup,
— M.:Benrana-I'pa¢,2019

e Meroauueckoe nmocodue Anredpa. 9 xiacc
A.TI".Mep3nsik,B.b.ITonouckuii, M.C. Axup,E.B.byiiko-M.:Benrana-I"pad,2019
3. Mamepuanvno mexnuueckoe ooecneuenue
e Paszmarounsrit MTAKTHYECKAI
MarepuanTecTol
e Temaruueckne
TaObIUIBIKOMITBIOTEp, HHTEPA
KTHBHAs0CKA
4. Humepuem-pecypcol
1. www.edu- "Poccuiickoe obOpazoBanue" denepanbHbIA
nopTai.2.www.school.edu-
"Poccuiickniio6meoopa3oBaTeTbHBIATIOPTANT .
3. www.school-collection.edu.ru/ Ennnas KOJUIEKIIUS IUPPOBBIX
00pa3zoBaTeIbHBIXPECYPCOB
JlokyMeHTaIUA,PA00UYeMATEePUAIBIIAYYHTEIAMATEMATHKH
4. www.it-n.ru"CeTbTBOPUYECKUX yUUTETICH"
5. www.festival.1september.ru®ectuBanbnenarorunaeckuxuaei " OTKpHITHIHYPOK"
6. www.nsportal—-coruanbHasceTbpabOTHUKOBOOPa30BaHHS
7.https://infourok.ru/user/aydogdieva-hashtotay-kendzhemuhomedovna
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BocnuraTenbHbIN MOTEHUNAT YPOKA.

. YCTAHOBJICHUE JOBEPUTEIBHBIX OTHOIICHUN MEXAY YUUTEIIEM U €ro Y4YeHUKaMH,
CIOCOOCTBYIONIMX TMO3UTHUBHOMY BOCIPHUATHIO YYalllUMHUCS TpeOOBaHUI U MPOCKO y4HTes,
MPUBJICYEHUIO HMX BHUMAaHUA K OOCyXJaeMoW Ha ypoke HuH(OpMAaIMM, aKTUBH3AIMH HX
MMO3HABATEIILHOM JICSITEIbHOCTH,

. noOYy>KJeHUe IIKOJIHHUKOB COOJIIOAaTh Ha YpOKE OOIICHPUHSTHIE HOPMBI
MOBEJICHUSI, TTPaBUJia OOIIEHUSI CO CTapIIUMH (YUUTENIIMH) U CBEPCTHUKAMU (ILIKOJIbHUKAMM),
MPUHIUIIBI Y4€OHOM TUCIUIUIMHBI M CAaMOOpTraHU3aluu;

. NPUBJICYCHNE BHUMAHUS IIKOJHHUKOB K IIEHHOCTHOMY AacCHEeKTy H3y4aeMbIX Ha
ypoKax SIBJICHUM, OopraHu3aius uxX padoThl C MOJTy4aeMOW Ha YpOKE COIHAJIbHO 3HAYUMOM
uH(popMalMel — HUIIMUPOBAHUE €€ OOCYXJCHUS, BHICKA3bIBAHUS yUYaIlUMHCS CBOET'0 MHEHUS
0 €€ TIOBOJ1Y, BEIPAOOTKHU CBOETO K HEW OTHOIICHUS;

. UCIIOJIb30BaHUE BOCIUTATEIILHBIX BO3MOXHOCTEH COMEpKaHUsl YU4eOHOTO MpeaMera
yepe3 JAEMOHCTpAIMI0 JEeTSIM MPUMEPOB OTBETCTBEHHOTO, TPakJIaHCKOTO IIOBEJICHHUS,
MPOSIBJIICHUST YEJIOBEKOTIO0USI U TOOPOCEPACUYHOCTH, Yepe3 MOoJ00p COOTBETCTBYIOIIMX TEKCTOB
JUTSL 9YTeHUS, 3a/1a4 JUIs PeIIeHUs, TPOOJIEMHBIX CUTYaIi I 00CYXKICHUS B KJIacce;

. NPUMEHECHHE Ha  ypOKE  HHTEPAKTUBHBIX  (GopM  pabOThl  yyallUXCH:
UHTEJUICKTYaJIbHBIX UTpP, CTUMYJIUPYIOIIUX I[TO3HABATEIbHYIO MOTHBAIIUIO IIKOJBLHUKOB;
JTUCKYCCHUM, KOTOpbIE JAlOT YYalluMcsl BO3MOXKHOCTh TPUOOPECTH OMBIT  BEACHUSA
KOHCTPYKTUBHOTO JHajora; TpynmoBodl paboThl wiauM paboThl B Mapax, KOTOpPHIE ydaT
IIKOJIBHUKOB KOMaHIHOM paboTe U B3aMMOJICUCTBHIO C IPYTUMHU JIETHMU;

. BKJIIOUEHHE B YpPOK WrPOBBIX TNPOLEAYpP, KOTOpPbIE MOMOTAIOT TMOJIEPKATh
MOTHBAIUIO [Tl K TMOJYYEHUI0 3HAHUW, HaJaKUBAHUIO TMO3UTUBHBIX MEXJIMYHOCTHBIX
OTHOIICHWI B KJacce, MOMOTal0T YCTAHOBJICHHIO JTOOpOKeNaTeabHOM aTMocdepsl BO BpeMms
ypoxa;

. opraHuzanus IepcTBa MOTUBUPOBAHHBIX W OSPYAUMPOBAHHBIX YYAIIMXCS HAA X
HEYCIEBAIONIMMHU OJHOKJIACCHUKAMU, MAlONIero MIKOJIbHUKAM COIUAIBbHO 3HAYUMBIN OIBIT
COTPYIHUYECTBA U B3aMMHOU TOMOIIIH;

. WHUIIMUPOBAHUE M TOJAJIEPKKA HMCCIEIOBATEIbCKOM JESITEIbHOCTH IIKOJBHUKOB B
pamMKax peaiu3alid UMH UHAUBUAYATBHBIX U TPYMIOBBIX MCCIEIOBATEIBCKUX MPOEKTOB, YTO
JaCT IIKOJIBHUKAM  BO3MOXKHOCTh MPHUOOPECTH HABBIK  CAMOCTOSITENIBHOTO  PEIICHUs
TEOPETUYECKON TPOOIeMBbl, HABBIK TEHEPUPOBAHUA U O(DOPMIICHHSI COOCTBEHHBIX MM, HaBBIK
YBRXUTEIHHOTO OTHOIICHHUS K YYXKUM uaesM, OQGOpMIEHHBIM B paboTax JIpyrux
UCcienoBaTeseii, HaBbIK MyOJUYHOTO BBICTYIUICHUS TEpe] ayJIUuTOpUe, apryMEeHTUPOBAHUS U
OTCTaNBaHMs CBOEH TOUKHU 3PEHHUSI.
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