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1.MoAacHuTenbHanA 3anuUCKa

I[CTI/I ¢ 3IIP u3-3a 0COOEHHOCTH CBOEr0 IICHXOJOIHYECKOI0 pPa3BUTHA TPYAHO YCHJIMBAIOT IIpOrpaMmy I10 MaTCMaTHKE. B cBsa3u 3THM B
nporpammy 06me06paSOBaTeJ'II)HOI71 IIKOJIBI HAaAO BHOCHUTH HEKOTOPBIC M3MCHCHHA: YCUIIWTH pa3aciibl, CBA3aHHBIC C ITOBTOPCHUEM HpOﬁ,HCHHOl"O
Marepuajia, YBCIUYUTbE KOJINYECTBO ynpa}KHCHI/Iﬁ n 3a,[[aHPII>i, CBA3aHHBIX C HpaKTHqCCKOﬁ ACATCIIBHOCTBIO YHaIIUXCA; HCKOTOPBLIC TEMBI JaBaTh KakK
O3HAKOMMUTCJIbHBIC; UCKIIIOYAaTh OTACIBbHBIC TPYIHBIC JJOKAa3aTC/ILCTBA, TCOpeTI/I‘-ICCKI/Iﬁ MaTcpHrall pCKOMCHAYCTCA NPCIOJHOCUTDL B IMTPOLECCEC PCHICHUA
3aJ1a4 ¥ BBIIIOJIHECHHS 3aJaHUI HATJISIHO MPAKTUYCCKOI'0 XapaKTepa

Y4YuThIBas TICHUXOJIOTUYECKHE OCOOCHHOCTH W BO3MOXKHOCTH JTHX JIETEH, IenecooOpa3Ho naBaTh Marepuan HeOoimbmmMu go3zamu, C
MOCTETIEHHBIM €ro YCIOKHEHHUEM, YBEJIWYUBAs KOJUYECTBO TPEHMPOBOYHBIX YIPAKHEHWM, BKIIOYAs €KETHEBHO MaTepuan AJs MOBTOPEHUS U
CaMOCTOSITENIbHBIX PaloT.

IIVIAHUPYEMBIE PE3VJIBTATbI OCBOEHUSA INPOI'PAMMbBI YYUEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JInuHOCTHBIE pPe3yJIbTaThl OCBOCHUS MPOTrpaMMbl yUeOHOI0 Kypca «AJredpay» XxapakTepu3yrTCs:
1) naTpuOTHYECKOE BOCIIUTAHME:

IMPOABJICHUEM HHTEPECA K MNPOUUIOMY W HACTOALIEMY pOCCI/II\/’ICKOI\/II MaT€éMaTuKu, NCHHOCTHBIM OTHOIICHHUEM K OJOCTHXCHHUAM pOCCHﬁCKHX
MAaTCMAaTHUKOB U pOCCHﬁCKOﬁ MaTeMaTH4eCKOu IIKOJBI, K UCIIOJIB30BAHUIO OTHUX I[OCTPI)KGHPII’I B IPYIUX HAyKaX U MPUKIAOHbIX C(I)ean;

2) IrpaskKaAaHCKO€C H JYXOBHO-HPABCTBEHHO€ BOCIIUTAHUE:

TOTOBHOCTBIO K BBINIOJIHEHUIO OOs3aHHOCTEH TpakJaHWHA M pealu3allMi €ero IMpaB, IPEACTaBICHHEM O MaTeMaTHUYeCKUX OCHOBax
(GYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYD, SIBICHUI, IPOIeTyp IpaxkIaHCKOro o0IIecTBa (Hanpumep, BEIOOPHI, OITPOCH), TOTOBHOCTBIO K 00CYXICHUIO
ATUYECKHUX MPOOJIeM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHHEM JOCTHKEHHI HayKu, OCO3HAHHEM Ba)KHOCTH MOPAIbHO-3THUYECKUX MPUHIUIIOB B
JESATEIbHOCTH YUYEHOTO;

3) TPy/10BO€ BOCIIMTAHHE:

YCTAaHOBKOW Ha aKTUBHOE y4aCTHE B PEIICHUH MPAKTHYCCKUX 3a/1a4 MATEMAaTHUECKON HAPABICHHOCTH, OCO3HAHHEM Ba)KHOCTH MAaTeMaTHYECKOT 0
00pa3oBaHMsl HAa MPOTSDKEHUHM BCEH JKM3HU ISl YCHEIIHOW MPO(ECCHOHANBHON AEATENbHOCTH M Pa3BUTHEM HEOOXOAMMBIX yMEHHH, OCO3HAHHBIM
BBIOOPOM U TIOCTPOCHHEM HHIAMBUAYAIbHON TPacKTOPUH 0Opa30BaHHs W JKU3HCHHBIX IUIAHOB C Y4ETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX
MOTpeOHOCTEN;



4) ICTETHICCKOEC BOCIIMTAHHUC:

CITIOCOOHOCTBIO K SMOIHUOHAJIbHOMY U 3CTETUYCCKOMY BOCIPUATHIO MATEMATUYCCKUX 06’beKTOB, 3aJa4, peHIeHHfl, paCCY)I(,Z[eHI/Ifl, YMCHHIO BUCTH
MAaTEMAaTUUCCKHUEC 3aKOHOMCPHOCTHU B HCKYCCTBEC,

5) HeHHOCTH HAYYHOIO MIO3HAHMSI:

OpI/IeHTaHI/Ief/'I B ACATCIIbHOCTH HAa COBPECMCHHYIO CUCTEMY HaAYYHBIX HpeZ[CTaBJIeHI/Iﬁ 06 OCHOBHBIX 3aKOHOMCPHOCTAX pa3BUTHA YCJIOBCKA, IIPUPOALI
1 00IIECTBa, MOHMMAHUEM MATEMATUYECKOW HAyKH Kak C(epbl YeIOBEYECKOM NEATENLHOCTH, 3TAllOB €& PasBUTHA M 3HAYMMOCTH JUIS Pa3sBUTHUS
OUBUIN3alIUNU, OBJIAACHUEM A3BIKOM MAaTEMaTHUKU U MaTeEMaTUUYECKOM Ky.HBTypOﬁ KaK Cp€ACTBOM ITO3HAHUS MUPA, OBJIaICHUEM HpOCTeﬁHIHMPI HaBbIKAMH
UCCIIEN0BATENLCKOM IEATENLHOCTH;

6) pusnueckoe BocnuTaHue, (POPMHUPOBAHKE KYJILTYPLI 310POBbSI M SMOUHOHAIBLHOIO 0JIATONOJIYYHS:

rOTOBHOCTBIO NPUMEHATh MaTEMATUYECKME 3HAHUS B MHTEPECAX CBOETO 3[0POBbs, BEIAECHHs 3J0POBOr0 00pasa »M3HHU (340pOBOE IHMTAHUE,
cOaTaHCUPOBAHHBINA PEKKMM 3aHATUH M OTABIXA, PETYIAPHAs (pU3NUECKas aKTUBHOCTB), C(POPMUPOBAHHOCTBIO HaBBIKA PEPIEKCUH, IPU3HAHUEM CBOETO
npapa Ha OIMUOKY U TAKOT'O XK€ IpaBa IPyroro 4eaoBeKa;

7) 3K0JIOrH4YecKoe BOCIIUTAHHE:

OpHEHTAllMe Ha MPUMEHEHHE MATeMAaTHYECKUX 3HAHWM IS PEeIleHHs 3a1ad B OOJIACTH COXPAHHOCTH OKPYXKAIOIIEH Cpebl, IIaHMPOBAHUS
MOCTYIIKOB U OLEHKU MX BO3MOXKHBIX IOCJIEACTBUN Ul OKPYKAIOLIEH CPeibl, OCO3HAHUEM TI00AILHOTO XapakTepa SKOJOMMYECKUX TPOOIEM U IyTek
UX pELICHUS;

8) amanranus K N3MEHSIOIUMCS YCJIOBUSIM COIUATBLHOMH U PUPOIHOI Cpeabl:

TOTOBHOCTBIO K JIGfICTBPIfIM B YCJIOBUAX HeOHpe)IeJ'IéHHOCTI/I, MOBBIIICHUIO YPOBHA CBOCH KOMIICTCHTHOCTH 4epe3 NPaKTUICCKYIO ACATCIbHOCTD, B
TOM YHUCJIC YMCHUC YUUTHCA Y APYTUX Jnoz[eﬁ, an06peTaTL B COBMECTHOM ACATCIIbHOCTU HOBLIC 3HAHU S, HABBIKH 1 KOMIICTCHIIUU W3 OIIbITA APYTUX;

HCO6XOI[I/IMOCTLIO B (pOpMHpOBaHI/II/I HOBBIX 3HaHHI>i, B TOM 4YHCJIC (bOpMy.]'IPIpOBaTL nacu, NOHATHUA, THIIOTC3bI 00 oOBbeKTax u SABJICHUAX, B TOM
YHUCJIC paHEC HCU3BECTHBIX, OCO3HABATh )Ie(bI/IHI/ITI)I COOCTBEHHBIX 3HAHHUH U KOMHeTeHTHOCTeﬁ, IJIaHUPOBATh CcBOE Pa3sBUTHUC,

CIIOCOOHOCTHIO OCO3HABATH CTPECCOBYIO CHTYAIIMIO, BOCIIPUHIUMATE CTPECCOBYIO CHTYAIIMIO KaK BBI30B, TPEOYIOMINN KOHTPMED, KOPPEKTHPOBAThH
IPUHUMAEMble PELICHUS U ACHCTBHS, (POPMYIHPOBATH U OLIEHUBATH PUCKU U MOCIEACTBUS, (OPMUPOBATH OIBIT.

METAIIPEIMETHBIE PE3YJIbTATbBI



Ilo3HaBaTeabHBIE YHUBEPCAJIbHLIC yqeﬁnble JeicTBusiba3zoBble JJornyecKkue JeicTBUA:

BBISIBJIATh U XapaKTEpU30BaTh CYILECTBEHHbIE NMPU3HAKM MATEeMaTHYECKUX OOBEKTOB, MOHATHH, OTHOIIEHHH MEXAy HNOHATHSIMHU, (POPMYIMPOBATH
OTIpeJIeJIeHUs] IOHATHUH, YCTaHABIMBATH CYIIECTBEHHBIM MPU3HAK KJIaCCU(UKALIMU, OCHOBAHUS Uil 0000LICHNUS U CPAaBHEHUS, KPUTEPUH IPOBOIMMOTO
aHaln3a;

BOCIIPHHUMATh, (HOPMYyITUPOBATh U MPE0OPa30BBIBATE CYKICHUS: YTBEpAUTEIbHbBIC U OTPULIATENIbHbIC, €IMHUYHBIC, YACTHBIC U 00IINE, YCIOBHEIC,
BBISIBJIATh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U POTUBOpEUNs B (haKTax, JaHHbIX, HAOIIOAEHUSAX U YTBEPKACHUSAX, IpeiaraTb KpUTEpUH
JUISL BBISIBJICHUS! 3aKOHOMEPHOCTEM U IIPOTUBOPEUNN;

JIeJIaTh BBIBOJBI C UCIIOJIb30BaHNUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U MHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUCHUH 110 aHAJIOTUH;

pa3duparh J0Ka3aTeNbCTBA MAaTEMATUYECKUX YTBEPKIEHHUH (MpsAMBIE W OT MPOTHBHOTO), MPOBOAMTH CAMOCTOSITEILHO HECIOXKHBIE JOKa3aTelbCTBA
MaTeMaTHYeCKuX (PaKkToB, BHICTpaMBATh apryMEHTALINIO, IPUBOIUTH IPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKICHUS;
BBIOMpPATh CIOCOO pemeHus y4eOHOM 3aaa4yn (CpaBHUBATh HECKOJIBKO BApUAHTOB peEIICHUsS, BBHIOMpaTh Haubosiee MOAXOMAMIUN C y4ETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBrble ucciaenoBaTeabLCcKHe AeiiCTBHSA .

HCIIOJIb30BaTh BOIIPOCHI KaK MCCIEN0BAaTENbCKUII MHCTPYMEHT IO3HaHUA, (HOPMYIHpPOBaTh BOMPOCHI, (UKCHUPYIOIIME MPOTUBOpEUYHE, Mpodiemy,
CaMOCTOSITENIbHO yCTaHABJIMBAaTh UCKOMOE U JJaHHOE, (HOpMUPOBATh TUIOTE3Y, ApIYMEHTHPOBATh CBOIO MO3ULIMIO, MHEHHUE;

MPOBOAUTH IO CaMOCTOSTEIbHO COCTABJICHHOMY IUIAaHY HECJIOXHBIA 3KCHEPUMEHT, HEOOJIBIIOE HCCIIEOBAHME IO YCTAaHOBJIEHHUIO OCOOEHHOCTEH
MaTeMaTHYeCKOro 00bEeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXTy COOOI;

CaMOCTOSITENILHO (DOpMYIHpOBaTh 00OOIIEHNS U BBIBOABI MO pe3yjbTaTaM IMPOBEIEHHOTO HAOJIOJIEHUS, UCCIIEI0BaHUs, OLIEHUBATh JOCTOBEPHOCTD
MOJTyYEHHBIX PE3yJIbTaTOB, BBIBOJIOB U 0000IIEHNUH;

MIPOrHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIIECCA, @ TAKKE BBIABUTaTh MPEANOJIOKEHNS O €r0 Pa3BUTUU B HOBBIX YCIIOBUSIX.

PabGora ¢ undopmanmeii:

BBISIBJIATH HEAOCTATOYHOCTH U N30BITOYHOCTH I/IHCbOpMaI_[I/II/I, JaHHBIX, HGO6XOJII/IMI)IX JJId pCUICHU 3aJa4u,

BBIOHMpATh, aHATTM3UPOBAThH, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HHPOPMAIIHIO PA3IMYHBIX BHIOB U (OPM MPEICTABICHUS;

BbIOMpaTh POpMY IpeACTaBICHNU HHOOPMALIMK U WJUTIOCTPUPOBATH pelIaeMble 33Jaul CXeMaMHu, TuarpaMMaMu, HHON rpapuKoi 1 NX KOMOUHAIUSIMH,
OLICHUBATh HAAEKHOCTh MH(OPMAIIMY TIO KPUTEPUSIM, TIPEITIOKEHHBIM YUUTEIEM UIH CPOPMYITHPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUA:

BOCIPUHUMATH U (OPMYIUPOBATH CYKICHUS B COOTBETCTBUU C YCIOBUSIMU U LIETSIMU OOIIEHHUS, ICHO, TOYHO, TPAaMOTHO BBIPAXXaTh CBOIO TOUKY 3PEHUS
B YCTHBIX U MUCHMEHHBIX TEKCTAX, 1aBaTh MOSICHEHUS 10 X0y PEIICHHUS 3a/Ia4i, KOMMEHTUPOBATh MOJTYyYCHHBIN Pe3ysIbTarT;



B X0/I¢ 00CYXJICHHS 3a71aBaTh BOIPOCHI 110 CYIIECTBY 00CYKIaeMOii TeMbI, TPOOJIEMbI, PEIIaeMOi 3a/1a4H, BHICKa3bIBaTh MJICH, HALICIICHHBIC HA MTOUCK
PELICHUS, COMOCTABIIATh CBOU CYXJICHHS C CY)KACHUSIMU IPYTHX YYaCTHHKOB JIHAJIOra, 0OHApY)KUBATh Pa3jinive U CXOJICTBO MO3HIUIA, B KOPPEKTHOM
dbopMe hopMyITHpOBATh Pa3HOTIIACHS], CBOM BO3PAKCHUS;

[PEICTABIIATH PE3y/IbTaThl PEIICHHS 33]]a4H, SKCIICPUMEHTA, UCCIICIOBAHHSI, TPOCKTa, CAMOCTOSATEIILHO BRIOMPATh (hOpMAT BBICTYILUICHHS C YU4ETOM 3a/1a4
MPE3CHTAIMH U OCOOCHHOCTEH ayAuTOPHH;

MOHUMATh U UCIIOIb30BaTh IPEUMYIIECTBA KOMAH/IHOW ¥ HHIUBUIYaTbHON paOOThI IPU PEIICHUN YISOHBIX MATEMAaTHUCCKHX 3a/1ay;

MPUHUMATB [1e7Th COBMECTHOM JESTEILHOCTH, IJITAHUPOBATH OPTaHU3AIMIO COBMECTHOM pabOThI, paclpeiesaTh BUIbI pabOT, JOTOBAPUBATHCS, 00CYKIAATh
IPOILIECC U pe3ysIbTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKHUX JIFOJICH;

y4acTBOBATh B IPYIIOBBIX (opMax paboThl (0OCYKICHUSA, OOMEH MHEHUSMH, MO3TOBBIC IITYPMbI M APYIHE), BBIMOIHATH CBOIO 4YacTh PabOTHI W
KOOPAUHHUPOBATH CBOHU I[eﬁCTBHH C JApyrumu 4YJC€HaMHW KOMaHIblI, OLCHHUBATb Ka4Y€CTBO CBOCIO BKJIaJla B O6IHHﬁ IMPOAYKT II0 KPUTCPUAM,
cOpMyIMPOBAHHBIM yYaCTHHKAMU B3aMMOICHCTBUSI.

PeryisiTuBHbIe YHHBepPcaJbHbIe Y4eOHbIe AeiicTBUSs
Camoopranuszaums:

CaMOCTOSITEJIbHO COCTaBJISITh IJIaH, aJTOPUTM pEIleHUs 3aJaud (WIM €ro 4acTb), BBIOMpaTh CIOCOO pELIeHHUs C Y4ETOM HMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MO>KHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ y4€TOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, SMOIMOHAIbHBIH HHTEJJIEKT:
BIIQ/IETh CIIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJIS MPOIIecca M pe3ysibTaTa pelieHHs] MaTeMaTHYeCKOU 3a/1a4H;
MPEABUIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPU PEIICHUH 3a/1a4i, BHOCUTh KOPPEKTUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX O0CTOSITEIIbCTB,
HaWJEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;
OIICHUBATh COOTBETCTBUE pe3yibTaTa JACSITEIHPHOCTH MOCTABICHHOW IE€JH U YCIOBUSM, OOBSCHATh MPUYMHBI JOCTHKCHUS WM HEIOCTHKEHUS 11CJIH,
HaXOJUTh OMIMOKY, 1aBaTh OIICHKY TPHOOPETEHHOMY OIIBITY.
IIpeameTHbIe
K xonIty 00yuenus B 7 kjiacce 00yJaronuics MOTyquT CICAYIONTHE TPEIMETHBIC PE3YJIbTATHI:

Yuciia 1 BLIYUCJICHUSA

BbInonHATe, codeTast yCTHbIE U TUCbMEHHBIE TPUEMBI, apu(METHUECKUE NEHCTBUSA C pallHOHAIHBIMU YHCIIaMHU.



HaxonuTps 3HaYeHHS YHMCIOBBIX BBIPAXEHHUU, MPUMEHATh pa3HOOOpa3Hble CIIOCOOBI M MPUEMBI BBIYMCICHUS 3HAUYEHUH JPOOHBIX BBIPAXKECHUH,
CoJiepKalIX OOBIKHOBEHHBIE U I€CATHUHBIE IPOOH.

[TepexoauTh OT OHOM (HOPMBI 3aIMMCH YHCET K IPYToi (MMpeoOpa3oBhIBATh AECATUYHYIO APOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B IECATUYHYIO,
B YACTHOCTH B OECKOHEUHYIO JECATUYHYIO JPOOB).

CpaBHMBATH M YIIOPSIOYUBATh PallMOHAIbHBIC YUCIIA.
OxpyryaTh yncia.

BBINIONMHATE NPUKUAKY U OLEHKY pe3yjbTaTa BBIYMCICHUM, OLEHKY 3HAYCHUN YUCIIOBBIX BBIPAXKCHUU. BBIONHATH IEHCTBHS CO CTEHNEHSAMM C
HaTypaJIbHBIMU I10Ka3aTEIIIMU.

HpI/IMeHHTL MMPU3HAKHU ACIIMMOCTH, PA3JIOKCHUC HAa MHOKHUTCIIN HATYPAJIbHBIX YUCCII.

Pemrats IMPAKTUKO-OPUCHTUPOBAHHBIC 3ada4Md, CBA3AaHHBIC C OTHOIICHHUEM BCJIWYHH, IM[MIPOMNOPHUOHAIBHOCTBIO BCIWYWH, IIPOLCHTAMU,
HHTCPHIPETUPOBATL PE3YJIbTATHI PCILICHUA 3a1a4 C y‘léTOM OFp&HH‘ICHHfI, CBSI3aHHBIX CO CBOMCTBaMU paccMaTpuBaCMbIX 00BEKTOB.

Auredpanyeckue BbIPasKeHUs

Hcnonb30Bath anredpandyeckyro TEPMHUHOIOTHIO U CUMBOJIUKY, IPUMEHSATH €€ B MPOLIECCe OCBOSHHS yUeOHOIro MaTrepuania.

HaXOI[I/ITI) 3HaA4YCHUA 6YKBCHHI>IX BI)Ipa)KeHI/Iﬁ IIpH 3aIaHHBIX 3HAYCHHUAX ICPECMCHHBIX.

BremoaHATE npeo6pa3OBaH1/m LEJIOTO BBIPpAXXCHUS B MHOT'OYJICH IPUBECACHUEM HO)IO6HI)IX cJ1ara€MbIX, paCKpbITUEM CKOOOK.

BremoaHATE YMHOXCHUEC OJJHOYJICHA HA MHOT'OYWICH U MHOI'O4JICHAa HAa MHOT'OYJICH, ITIPUMCHSATH (I)OPMYJ'II)I KBaapaTa CyMMBI U KBaJapaTa pa3HOCTH.

OcCy1ecTBIATh Pa3/ioKEHNE MHOTOUWICHOB Ha MHOXKHTENH C ITOMOIIBIO BBIHECEHHUS 32 CKOOKH OOIIEro MHOMKHUTENS, TPYINIHPOBKHU ClIaraeMbIX,
MpUMEHEHUs (HOPMYIT COKPAIIEHHOTO YMHOKEHUSI.

HpI/IMeHHTB HpeO6pa3OBaHI/I$I MHOT'OYJICHOB JIA pCHICHUA PA3JIMYHBIX 3a/1a4 U3 MaTCMAaTHUKHU, CMCKHBIX ITPEAMCETOB, 13 peaHBHOﬁ IMPAaKTHUKHU.
Hcnonp30BaTh CBOMCTBA CTETICHEH C HATYPAIBHBIMU MTOKA3aTEISAMU 111 MPe0OpPa30BaHMS BhIPAKECHUM.

YpaBHeHUs M HEPABEHCTBA



Pemate nuHeEHBIE ypaBHEHUS C OJHOU IIEPEMEHHOM, IPUMEHSS IIPABUJIA IIEPEX0/1a OT UCXOJAHOIO YPaBHEHUS K PABHOCWIBHOMY eMy. IIpoBepsTs,
SBJIACTCS JIM YUCIIO KOPHEM ypaBHEHHUS.

[TpumensTh rpadudeckre METOAbI IPH PEIICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.
ITonGupats npuMepsI Nap YMCel, ABISIOUMXCS PEILICHUEM JIMHEHHOTO YPABHEHUSI C IBYMsI IEPEMEHHBIMU.

CTpouTh B KOOPAMHATHOW IUIOCKOCTH TpaduK JTUHEHHOTO ypaBHEHHS C JBYMs MEPEMEHHBIMH, MOJIB3YSICh IrpadUKOM, MPUBOAUTH HMPUMEPHI
peLIeHUs ypaBHEHHUS.

Pemrate cuctembl IByX JTMHEHHBIX YPAaBHEHHI C IBYMsI IEPEMEHHBIMH, B TOM YHCJIE TPapUIECKH.

CocTaBnaTh U peuiath JIMHEHHOE YpaBHEHHE WJIM CUCTEMY JIMHEHHBIX YPaBHEHUU 110 YCIOBHIO 3a/layM, UHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4y MOJIy4YCHHBIN pe3ynbTar.

DYyHKIUH

I/I3o6pa>1<aTL Ha KOOpI[HH&THOfI HpSIMOI\/'I TOYKH, COOTBCTCTBYIOIIUEC 3aJaHHBIM KOOPAHUHATAM, JIYIH, OTPE3KH, MHTCPBAJIbI, 3alIUChIBATL YU CJIOBBIC
IMPOMCIKYTKH Ha anre6pa1/1qec1<0M SA3BIKE.

OTMeyaTh B KOOPAMHATHOM TIOCKOCTH TOYKHU IO 3aJJaHHBIM KOOPJIMHATAM, CTPOUTh TpapuKy TUHEHHBIX GyHKUIUH. CTpOUTh TpapuK GYHKIUHU Yy
= [x].

OnuchIBaTh ¢ MOMOIIBIO (PYHKIMI U3BECTHBIE 3aBUCUMOCTH MEX/y BETMUNHAMU: CKOPOCTb, BPEMsI, paCCTOSIHUE, 1IeHa, KOJIMYECTBO, CTOUMOCTb,
MIPOU3BOIUTENILHOCTD, BpEMS, 00bEM pabOTHI.

HaxoauTs 3HaueHne GyHKIUH M0 3HAYEHHIO €€ apryMeHTa.

[Tonumars rpaduyeckuii crocod npeacTaBIeHus U aHaIM3a HH(GOpPMallMU, U3BJIEKaTh U MHTEPIPETUPOBATH HHPOPMAIUIO U3 TPa(pUKOB peallbHbIX
IIPOLIECCOB U 3aBUCUMOCTEIA.

K xoniy 00yuenus B 8 kj1acce 00y4Jaronuiics MoayduT CICIYIONINE TPEIMETHBIC PE3YIIbTaThI:



K koHIiy 00y4enus B 8 kj1acce 00yJaromuiics MOJIYIUT CICTYIOIINE TPEIMETHBIC PE3yIbTaThI:
Yuciia u BbIYMCTICHUS

Hcnonb30BaTh HayalbHbIE MPEICTABICHHUS O MHOXECTBE JEHCTBUTEIbHBIX YHMCEN JUISl CPABHEHMS, OKPYIVIEHUS M BBIYMCIECHUH, M300paxarb
JEHCTBUTEIILHBIE YACIIA TOYKAMU HA KOOPJAUHATHOM IPSIMOM.

HpI/IMeHSITL IIOHATHUC apI/I(I)MeTI/I‘-IeCKOFO KBaApaTHOI'0 KOPHsS, HAXOJUTh KBAJAPAaTHBIC KOPHH, HUCIIOJIb3Yys IpPHU HGOGXOI[I/IMOCTI/I KaJIbKYJIATOP,
BBIIIOJIHATD Hp606p330BaHI/I$I Bpra)I(eHHﬁ, COACPpKaNX KBAAPATHBIC KOPHU, UCITIOJIb3Ys CBOMCTBa KOpHCﬁ.

Hcnonb30Bath 3anucu OOIBIINX U MAJTTBIX YUCEN C IOMOIIBIO JECATUYHBIX Apo0Oei u creneneit uncia 10.
AnredpanyecKue BbIpaskeHUs
[IpuMeHsITh MOHSATHE CTENEHU C LIEeTIbIM MTOKA3aTeNIeM, BBIMOIHIATH MPeoOpa30oBaHusl BIPAKEHUH, COIEPKAIINUX CTETICHHU C IIeJIbIM [T0Ka3aTesIeM.

BBIOMHATE TOXAIECTBEHHBIE TPEOOPA30BaHMSI PAIlHOHATHLHBIX BRIPAKEHUH HA OCHOBE MPABHII ASHCTBHI HAJ MHOTOWIIEHAMU H aNre0panyecKuMu
TPOOSIMHU.

PaCKHaI[I)IBaTI) KBaI[paTHBIﬁ TpéXLIJ'ICH Ha MHOXXHUTCIIN.

[TpumMeHsTH Ipeodpa3zoBaHUs BEIPRXKEHUH [T pelIeHNs PA3IMYHbIX 33/1a4 U3 MaTeMAaTUKU, CMEXHBIX IPEMETOB, U3 pealbHON MPAKTUKU.
YpaBHeHHd U HEPABEHCTBA

Pemrate nvHEHBIE, KBaIpaTHBIC YPABHEHUS U PAllHOHAIbHBIE YPABHEHUS, CBOAAIIAECS K HUM, CUCTEMBI JBYX YPAaBHEHUH C ABYMS [IEPEMEHHBIMU.

[IpoBoauTh mpocTeiliye HCCAeIoBaHUs YpaBHEHUH W CHCTEM YpaBHEHHM, B TOM 4YHCIE€ C NpPUMEHEHHEM TIpadUyecKux MpeCTaBICHUM
(ycTaHaBIMBaTh, UMEET JIM YPAaBHEHHUE UM CUCTEMA YPAaBHEHUI PELICHMS, €CIIM UMEET, TO CKOJIBKO, U IPOUEE).

HepeXOI[I/ITB OT CIIOBECHOM (I)OpMYJ'II/IpOBKI/I 3aJa4M K eé anreﬁpaﬂqecxoﬁ MOZCIIN C MTOMOIIBIO COCTABJICHUS YPAaBHCHUS UJIA CUCTCMbI ypaBHeHPIfI,
HHTCPHIPECTUPOBATH B COOTBETCTBUH C KOHTECKCTOM 3aaa4un HOJ'Iy‘—I@HHBIﬁ pE3yabTart.

[IpuMeHsATh CBOMCTBA YMCIIOBBIX HEPABEHCTB I CPABHEHMS, OLICHKH, PEIIaTh JUHEUHBIE HEPABEHCTBA C OJHOM MEPEMEHHOW M UX CHCTEMBI,
JaBaTh TpapUUECcKy0 WUTIOCTPALMIO MHOXKECTBA PEIICHUI HEPaBeHCTBA, CUCTEMbI HEPABEHCTB.



DYyHKIUH

[Tonumarh U UCHOIB30BaTh (PYHKIIMOHAIBHBIE MOHATHUS U A3bIK (TEPMHUHBI, CHMBOJIMYECKHAE 0003HAUCHHUS), ONIPEIesATh 3HaueHue QyHKIMH 110
3HAYEHUIO apTyMEHTa, ONPEICIATh CBOWCTBA (DYHKIIUU TIO e€ TpaduKy.

Ctpoutb rpaduku JIeMEHTAapHBIX GYHKIUN BUAA:

y =k/X, y = X2, Y = X3,y = |x|, y = VX, OIICHIBATH CBOMCTBA YHCIOBON (GYHKIMH 110 e& rpaduKy.

K koHIy 00y4enus B 9 kjacce 00yJaronuiics MoJIyqduT CIeIyIOIINe MPeIMETHbIC Pe3yabTaThl:
Yucjaa ¥ BBIYUCJIEHUA
CpaBHMBATh U yNOPSAOYMBATH PALlUOHATIBHBIE U UPPALIMOHATIBHBIC YUCIIA.

BremomHATE apI/I(l)MCTI/I‘-IeCKI/Ie HGfICTBI/I?I C palMOHAJIBHBIMU YHCJIaMH, COYCTad YCTHBIC W NHMCBMCHHBLIC HpI/IéMI)I, BBIIIOJIHATH BBIYHCIICHUA C
HppauOHAJIbHBIMU YHUCJIIaAMU.

Haxonuts 3Ha4eHUS CTENIEHEN C LENIBIMU [TOKA3aTENIAMU U KOPHEH, BBIYUCIIATh 3HAYEHUS YUCIIOBBIX BBIPAKEHUN.

OKpyTJISTh JENCTBUTENIBHBIE YUCIIA, BBIOIHITD IPUKUJKY PE3YJIbTAaTa BEIUNCICHUH, OLIEHKY YHCIIOBBIX BBIPA)KEHUH.
YpaBHeHHsI M HEPABEHCTBA

Pemarp nuHeiiHble U KBaJpaTHbIE YpaBHEHHUS, ypaBHEHUS, CBOJAIINECS K HUM, IPOCTeire ApoOHO-palliOHANIbHBIE YPABHEHHUS.

Pemate cructembl IByX JIMHEHHBIX YPABHEHUW C ABYMS NMEPEMEHHBIMU M CUCTEMBI JIBYX YPaBHEHHH, B KOTOPBIX OJIHO YPaBHEHUE HE SIBISETCS
JIMHENHBIM.

Pemarp TekcToBbIe 3ajaud anreOpanvyeckuM CIOCOOOM C IOMOIIBIO COCTaBICHHUS YPAaBHEHMSI WM CHUCTEMbl JIBYX YpPaBHEHHUH C JBYMs
MepEMEHHBIMHU.



[TpoBOIUTH TpPOCTEUIIME HCCIEAOBAHUS YPAaBHEHHMH M CHCTEM YypaBHEHMH, B TOM 4YHCJIE C NPUMEHEHHEM TpadUuiyecKuX MpeCTaBICHUN
(ycraHaBiIMBaTh, UMEET JIM YPaBHEHHUE WM CUCTEMA YPABHEHUI peIlIeHHs, €ClIi UMEET, TO CKOJIBKO, U IIpoYee).

Pemate nuHeiiHbIe HEPaBEHCTBA, KBAIpaTHbIE HEPABEHCTBA, U300pakaTh PEIICHWE HEPAaBEHCTB HA YMCIOBOW MPSMOM, 3alMCHIBATh PEIICHUE C
IIOMOILIBKO CUMBOJIOB.

Pemrate cucTemMbl JITHHEHHBIX HEPABCHCTB, CUCTEMBI HCPaBCHCTB, BKIIOYAIOIIMC KBaApPaTHOEC HEPABCHCTBO, I/1306pa}KaTB PEIICHUE CUCTEMBI
HCPAaBCHCTB Ha YHCIO0BOM HpSIMOfI, 3aIlIMCbIBATh PCIICHUEC C TIOMOLIILI0 CUMBOJIOB.

Hcnosp30BaTh HEPABEHCTBA MIPU PELIEHUH PA3JIMYHBIX 3a7a4.
DOyHKIUH

PacriosHaBath (yHKIMHM H3y4eHHBIX BHJOB. [IOoKa3pIBaTh CXeMaTW4YeCKH PACHOIOKEHHE Ha KOOPIMHATHOM IUIOCKOCTH TrpadukoB (GyHKIMH
uga: Y = kX, Yy =kx+b,y=k/Ix,y=ax2+bx+c,y=x3,y= \/X, Yy = |X|, B 3aBucumocTu or 3HaueHuit kO>)PHUIMEHTOB, OMUCHIBATH
CBOMCTBA (DyHKITHIA.

Crpouts 1 n300pakaTh CXeMaTUYECKU IpapuKu KBaIpaTUYHBIX (YHKIIHH, OMMCHIBATh CBOMCTBA KBaAPATUUHbBIX (QYHKIUHN MO UX rpadukam.
Pacrnio3HaBaTh KBaipaTUYHYIO GYHKIIHIO IO (hopMyJie, MPUBOAUTH IPUMEPHI KBaIPATUUYHBIX (YHKIUN U3 pealbHON KU3HU, PU3UKH, TEOMETPHUH.
YucaoBbie MOCIEI0BATEILHOCTH H MIPOrPecCHH

Pacrnio3HaBaTh apupMeTHIECKYI0 1 TEOMETPUUECKYIO IIPOTrPECCUH MPH pa3HbIX CIIoco0ax 3aJaHMsl.

BhINOMHATE BBIUMCIIEHUS C UCTIOIB30BaHUEM (POPMYJ N-To WieHa apu(MEeTHUYECKON U TeOMeTPUUYECKOI MPOrpeccuii, CyMMBbI MEPBHIX N YJICHOB.
N300paxaTs 4ieHbl NOCIeI0BATEIbHOCTH TOUKAaMH Ha KOOPIUHATHON TJIOCKOCTH.

Pemars 3a1auu, CBA3aHHBIE C YUCIOBBIMH TOCIEI0BATEIILHOCTSIMH, B TOM YHCIIE 33JIJa4M U3 PeabHON KU3HHU (C UCHOJIb30BaHUEM KaJIbKYISITOPA,
U(PPOBBIX TEXHOIOTU).



3. Coaep:xaHue TeM Y4eOHOI0 IpeMeTa
IToBTOpenue kypca anaredpsl 8 kiaacca

KBagparuunas pyHkumst

®yuxuus. CpoiictBa GyHkumii. KsagpaTaeii Tpexunen. PasnoxkeHue KBajpaTHOro TpexuleHa Ha MHoxutenu. OyHkuus y = ax’+ bx + c, eé
cBoiicTBa U rpaduk. HepaBeHcTBa BTOPOIA CTETIEHH C OHOM MepeMEeHHON. MEeTOoT HHTEePBaJIOB.

Heab: pacmmpuTh CBEJCHUS O CBOWCTBAaX (DYHKIMH, O3HAKOMHTH OOYYAIOMIMXCS CO CBOMCTBAMH M TIpaMKOM KBaJpaTHUYHOW (YHKIIHH,
c(OpMHPOBATH YMEHHUE pelaTh HepaBeHCTBA BUA ax>+ bx + ¢>0 ax?+ bx + ¢<0, rae a= 0.

B Hauane TemMbl CHCTEeMAaTHU3UPYIOTCS cBeleHUS O (GyHKIMAX. [IOBTOPSIOTCS OCHOBHBIC MOHATHSA: (DYHKIHS, apryMeHT, 00JacTh ONpeieieHHs
¢bynkuuy, rpaguk. JlaroTcst mOHATHS 0 BO3pAaCTaHUU U YObIBaHUU (QYHKLINH, IPOMEXKYTKAX 3HAKOIIOCTOSHCTBA. TeM caMbIM co3JjaeTcs 6a3a 11sl yCBOSHHUs
CBOWCTB KBJIpaTHYHOW M CTETIEHHOW (D)YHKIMH, a TarxKe M JalbHEHIIero yriyOneHus (yHKIMOHAJIBHBIX MPEICTABICHUNA NMpPU M3YyYEHHH Kypca
anreOpbl M Havasl aHaJIn3a.

HO)IFOTOBI/ITGJ'II)HI)IM raroM K U3y4€HHIO CBOICTB KBaI[paTI/ILIHOI\/JI (1)YHKIII/II/I ABJIACTCA TAaKKC paCCMOTPCHHUEC BOIIPOCA O KBAAPAaTHOM TPEXHUJICHE U
€TI0 KOPpHAX, BBIACIICHUN KBaJIpaTa ABYYJICHA U3 KBAJPATHOI'O TPEXWICHA, PA3JIOKCHHUU KBAAPATHOI'O TPEXWICHA HA MHOXUTCIIN.

H3ydeHue kBaapaTUIHOM HKIIMHM HAYNMHACTCA C paCCMOTPCHUA KITUH1 :aXZ, e€ CBOICTB 1 0COOCHHOCTEH rpaduka, a TaKxKe pi\ UX YaCTHBIX
2

BUJIOB KBAPATHIHOH QYHKIMH — QyHKIME y=ax>+N, y=a(x-M)2. DTH cBeIeHNs HCTOb3YIOTCS IPH H3YdeHHH CBOMCTB KBAAPATHIHOH QYHKIIMH 06IIET0
BuAa. BaxkHo, 4T06bI 06ydalomuecs MOHIH, 9To Tpadguk QYHKIMU y = ax’+ DX + ¢ MOKeT 6bITh MOJTydeH U3 rpaduka QYHKIUH Y = ax’C TIOMOIIBIO
IIBYX MapalienbHbIX HepeHocoB. [IpuéMbl mocTpoenus rpaduka GyHKIuE y = ax’+ DX + ¢ 0TpabaThiBaroTCa Ha KOHKPETHBIX TpHMepax. IIpu sTom
0oco00e BHUMaHME CIIEAYeT YAEIUTh (OPMHPOBAHUIO y OOYYAIOIIMXCS YMEHHUS YKa3blBaTh KOOPAWHATHI BEPIIMHBI Mapaloiibl, €€ 0OCb CUMMETPHH,

HaIpaBJieHUE BeTBEH MapaboJIbl.

[Ipu u3yueHun 3Toil TeMbl JalbHENIIee pa3BUTHE TOTyYaeT YMEHHE HaXOIUTh M0 IpadUKy MPOMEKYTKU BO3pacTaHus U yObIBaHUs (QYHKIUH, a
TaKXe MPOMEXYTKH, B KOTOPBIX (DYHKIIMSI COXPaHSET 3HAK.

dopMuUpoBaHUEe yMEHHI pelliaTh HepaBeHCTBa Bua ax>+ bx + ¢>0 ax?+ bx + ¢<0, rje a# 0, OCyIecTBISETCS ¢ OMOPOii Ha CBeJIeHHs O rpaduke
KBaJpaTUYHOM (YHKIMH (HalpaBJIeHHE BETBEH Mapa0oIIbl ee pacioioKeHue OTHOCUTEIbHO 0cHOX).

06yqafoumec;1 SHAKOMSTCA C MCTOAOM MHTCPBAJIOB, C IOMOIIBIKO KOTOPOI'0 pCHIAOTCA HECJIOKHBIC PAllUOHAJIbHBIC HCPABCHCTBA.

OOy4aroruecs: 3HaKOMSTCS CO CBOMCTBAMH CTETeHHON (QyHKIMK y=X"[IPH YETHOM M HEYETHOM HATYPaJIbHOM MoKa3atese N.. BBoauTcst moHsTHE
KOpHs N-ii crenenn. OOyJaronrecs J0JDKHBI MOHMMATh CMBICH 3amucel Buaa —27 , 4/81. OHM MOIyJaroT MpeAcTaBIeHUEe O HAXOKICHUN 3HAYCHHI
KOPHSI C TOMOIIBIO KaJbKYJISTOpA, IPHYEeM BHIPAa00TKA COOTBETCTBYIOINX YMEHUH HE TpeOyeTcs.



YpaBHeHUs] 1 HEPABEHCTBA € OJHOM NepeMeHH o

Llenbie ypaBHEeHUs. Y paBHEHHUE C IBYMs IEPEMEHHBIMU 1 ero Tpaduk. CucTeMbl ypaBHEHHI BTOPOH cTeneHu. Perenue 3a1a4 ¢ moMOIIbio CUCTEM
YpaBHEHU BTOPOM CTETECHHU.

Heab: cuctematu3upoBaTh U 0000IIUTE CBEICHUS O PELICHUH LIEIbIX C OJTHOM NepeMeHHOM, BripaboTaTh yMeHHEe pemiaTh MPOCTEUITNE CUCTEMBI,
COJIEpIKaIllie YpaBHEHHE BTOPOU CTEIICHU C ABYMsI TIEPEMEHHBIMU, U TEKCTOBBIC 33/1a4M C TIOMOIIBIO COCTABIICHUS TAaKUX CHCTEM; BBIpAOOTATh YMEHHE
pelaTh NPOCTEHINE CUCTEMBI, COAepKAIllMe YpaBHEHUE BTOPOH CTENEHU C IBYMS IIEPEMEHHBIMH, U TEKCTOBBIE 33]]a41 C IOMOIIBIO COCTABICHHS TAKUX
CHCTEM.

B 51001 Teme 3aBepiuaeTcs n3ydyeHUe pallMOHAIBHBIX YPaBHEHUN C OJTHOW MEpEeMEHHOM. B CBsI3u ¢ 3TUM MPOBOAUTCA HEKOTOpPOe 0000IeHe U
yriryoiaeHue cBelieHHi 00 ypaBHEHUSX. BBOIATCS MOHATHUS 11€10T0 pallMOHAIbHOTO YPaBHEHUs U ero creneHu. O0yJaromuecs 3HaKOMSTCS C pellieHueM
YPABHEHUN TPETbEH CTENEHW M YETBEPTOM CTEIEHU C IOMOIUBIO PA3JIOKEHUS HAa MHOKHUTEIW M BBEICHHUS BCIIOMOTaTEIbHOM NEpeMEHHOW. Merton
pellieHus] ypaBHEHHUH TIyTeM BBEIEHHUS BCIIOMOTATENIbHBIX MEPEMEHHbIX OyleT LIMPOKO HCMOIb30BaThCs JajlbHEMIIEeM NpU  pelieHUH
TPUTOHOMETPHUYECKUX, JIOTAPU(PMUIECKUX U APYTUX BUIAOB YPABHEHUH.

B nannoll TeMe 3aBepuIacMcs H3y4EHHE CUCTEM YPAaBHEHUM ¢ ABYMs.IIEPEMEHHBIMU. OCHOBHOE BHUMAaHUE YAEIAETCSA CUCTEMaM, B KOTOPBIX OHO
U3 YpaBHEHHUU IEpBOM cTeNeHHu, a Apyroe BTOpoi. M3BecTHbI oOydarommmcs crnoco0 MOJCTAHOBKM HAXOAMT 3/1€Ch JalibHEIee NMPUMEHEHHE U
MI03BOJISIET CBOAUTH PEIICHUE TAKMX CUCTEM K PELICHUIO KBaPAaTHOI'O YPABHEHUS.

O3HakoMJIeHHE 00YYarolUXCsl ¢ MPUMEpaMH CUCTEM YpaBHEHHI ¢ JBYMs MEPEeMEHHBIMHU, B KOTOPbIX 00a ypaBHEHMs BTOPON CTENEHHU, JTOIDKHO
OCYILIECTBISATHCS C IOCTATOYHON OCTOPOKHOCTHIO M OIPAaHUYMBATHCS POCTEUIIMMH PUMEPAMHU.

[IpuBneueHne U3BECTHBIX O0y4arOUIMMCs TpapUKOB MO3BOJIIET MPUBECTH NMPUMEPHI TpapUUecKOro peleHus cucrteM ypaBHeHU. C IOMOIIbIO
rpaduuecKux MpeaAcTaBICHUI MOXKHO HATJIsIHO TOKa3aTh 00y4YaroIIUMCs, YTO CUCTEMBI IBYX YPaBHEHUH ¢ IBYMs IEPEMEHHBIMHU BTOPOM CTETIEHU MOTYT
MMETbh OJHO, /1BA, TPH, YETHIPE PEIICHUS WJIX HE UMETh PEIICHUI.

Pa3paboranHblii MaTeMaTHYeCKHil ammapaT MO3BOJSET CYMIECTBEHHO PACIIUPUTH KJIAcC COAEPKATENbHBIX TEKCTOBBIX 3a/lad, pPElIaeMbIX C
MOMOIIBIO CUCTEM YPAaBHEHUU.

YPaBHeHI/Iﬂ U HEPABCHCTBA C IBYMS NIEPEMECHHBIMU

Heab:BoipaboTtath yMeHuUe pemiaTh IpOCTEHIIINE CUCTEMBI, COJIEpIKallllie YpaBHEHNE BTOPOM CTENEHHU C ABYMS IEPEMEHHBIMU, U HEPaBECTBA C
IBYMs TiepeMeHHbIMU. TeKCTOBBIE 3a]au € MMOMOIIBIO COCTABIEHHS TAKMX CUCTEM; BBIPA0OTAaTh YMEHHUE PelIaTh MPOCTEHIINE CHCTEMBI, COJIEpKaIne
YPaBHEHHE BTOPOH CTEIIEHU C IBYMS IIEPEMEHHBIMH, U TEKCTOBBIE 337a4 C IIOMOILBIO COCTABJICHUS TAKUX CHCTEM.

B nanHoO¥ Teme 3aBepIiaeMcs U3yU4€HUE CUCTEM YPAaBHEHUH C IByMs.IEpeMEHHBIMU. OCHOBHOE BHUMAHUE YIEISETCSI CUCTEMAM, B KOTOPBIX OJHO
W3 YpaBHCHHMM TEPBOM CTEMEHH, a Jpyroe BTOpou. M3BecTHBIN 0oOydarommmcst croco0 MOJCTAaHOBKM HAXOAWT 3/IeCh JaNbHEHIee MPUMEHEHHE U
MO3BOJIACT CBOJAUTH PCHICHUC TAKUX CUCTCM K PCIICHUIO KBAAPATHOI'O YPABHCHUA.



O3nakomiieHHE 00yUYaIONIMXCs C MPUMEPAMH CUCTEM YPaBHEHHI ¢ IBYMs IIEPEMEHHBIMH, B KOTOPBIX 00a ypaBHEHHs BTOPOI CTENEHH, JOKHO
OCYILIECTBIATHCS C JOCTATOYHON OCTOPOKHOCTBIO M OIPAaHUYMBATHCS IPOCTEUITMMH IPUMEPAMH.

[IpuBreyeHre U3BECTHHIX O0yYarOIIMMCS TpadUKOB MO3BOJIET MPUBECTH MPUMEPHI I'paUYecKoro pemeHus: cucteM ypaBHeHHH. C MOMOIIBIO
rpaduUecKuX MpeACTaBICHUI MOXKHO HATJISTHO TIOKA3aTh 00YyYarOIIUMCS, 4YTO CHCTEMBI IBYX YPaBHEHUH C IBYMSI IEPEMEHHBIMU BTOPOH CTETIEHU MOTYT
HMMETbh OJHO, /1BA, TPH, YETHIPE PEIICHUS WIIK HE UMETh PEIICHUI.

Omnpenenstb, SBIASETCS JU IMapa 4YHCeNl peuieHueM HepaBeHcTBa.M300pakaTh Ha KOOPAMHATHOM IIOCKOCTM MHOXECTBO TOYEK, 3a/JaBaeMoe
HepaBeHCTBOM. MutrocTpupoBaTh Ha KOOPAMHATHOM IJIOCKOCTH MHOKECTBO PEIICHHUI CUCTEMbl HEPABEHCTB.

Pa3zpaOoTanHblii MaTeMaTHUECKUIl anmapaT MO3BOJIAET CYIIECTBEHHO PACIIMPHUTh KJAcC COJAEpPKATENbHBIX TEKCTOBBIX 3a/1a4, PELIaeMbIX C MOMOLIbIO
CUCTEM ypaBHEHMM.

IIporpeccuu.

Apudmerndeckas 1 reoMeTpuueckas nporpeccun. @opMynsl N-ro WieHa W CyMMBI NEPBBIX NWIEHOB Mporpeccuu. beckoHedHo yObIBaromas
r€OMETpUYECKast IPOrPeCCHs.

Ilem,: JaTb ITOHATHA 00 apHCI)MCTquCKOﬁ u reOMeTqueCKOﬁ MMpOrpeCcCudgx Kak YMCJIOBBIX MTOCICAOBATCIIBHOCTAX ocoboro BUaa.

HpI/I HU3YUCHUU TCMbI BBOJUTCA IMOHATUC MMOCIICA0BATCIbHOCTH, PA3BACHACTCA CMBICII TCPMHUHA «N-¥ 9neH I10CJIEA0BATCIIbHOCTH)), BBIpa6aTI>IBaeTC$I
YMEHHE HUCIOJIb30BaTh MHJIEKCHOE 0003HaYeHNe. DTU CBEJICHHSI HOCAT BCIIOMOTaTeNIbHBIM XapakTep U UCTIOIb3YIOTCS I U3yUeHHs apu(MeTHIeCcKOl 1
r€OMETPUYECKON ITPOTPECCUM.

Pabora ¢ popmymnamu N-ro wieHa U CyMMBbI EPBBIX N WIEHOB MPOTPECCU, TOMHUMO CBOEr0 OCHOBHOI'O Ha3HA4YE€HMsI, IO3BOJISIET HEOAHOKPATHO
BO3BpAIaThCs K BEIYUCIECHUSIM, TOXKAECTBEHHBIM ITPE00pa30BaHUsM, PEIICHUIO YPaBHEHHH, HEPAaBEHCTB, CUCTEM.

PaccmaTpuBaroTCs XapakTepUCTHUECKUE CBOMCTBA apu(METHUECKOM M TeOMETPUIECKON IPOrPecCrid, 4TO MO3BOJIAET PACHIMPUTH KPYT Ipe/JiaraeMbIx 3a1ad.
JJieMeHTbl KOMOMHATOPUKH ¥ TEOPUM BePOSITHOCTEH
KomOunaropaoe npaBuiio ymHoxkeHus1. [lepecranoBku, pazmenienus, couetanusi. OTHOCUTENbHAS YaCTOTa U BEPOSTHOCTh CIIYYaitHOTO COOBITHS.

I_[e.m,: O3HAaKOMUTH 06yqa10m1/1xc;1 CIIOHATUAMU NECPCCTAHOBKH, Pa3MCUICHUA, COUCTAHUA U COOTBCTCTBYIOIIUMU (I)OpMyJIaMI/I I IoaACUYeTa UuXxX
YHucia, BBECTHU IIOHATUA OTHOCHUTEIHLHOMN YaCTOTHI K BCPOATHOCTHU cnyqaﬁﬂoro COOBITHSL.

M3yueHne TeMbl HAUUHACTCA C PELICHU 3a]a4, B KOTOPBIX TPeOYeTCsl COCTABUTh T€ WJIM MHbIE KOMOMHAILIMY 3JIEMEHTOB U. MOJCYUTATHUX YUCIIO.
PazpsicHsieTcss KOMOMHATOPHOE MPABHIIO YMHOXKEHHSI, KOTOPOE MCIIOIHATCS B JajbHEHIIEM MPH BbIBOJE (GOpMYI /Ui MOACYETA YUCIIA EPECTaHOBOK,
pasmeleHni u couetanuil. [Ipy n3yueHnn n1aHHOrO Marepuana HeoOX0IMMO OOpaTUTh BHUMAaHKE 00YyYaIOUIMXCs HA Pa3Inyue MOHATHH «pa3MELIeHUEe»
U «COYeTaHue», CPOpMUPOBATh Y HUX YMEHHE ONIPENeNATh, O KaKOM BHJI€ KOMOMHALUI UIET peyb B 3a/1a4e.



B nannoil Teme oOydaromyiecs 3HaKOMSTCS ¢ HAYaJIbHBIMU CBEICHUSIMH U3 TEOPHH BEPOSATHOCTEH. BBOAATCS MOHATHS «ciydailHOE COOBITHEY,
«OTHOCHUTEJIbHASA YaCTOTa», «BEPOATHOCTh CIyyallHOro coObITHs». PaccMaTpuBaroTCsl CTaTUCTUYECKUN M KJIACCHMUYECKUI MOAXOJbl K OINpPE/EIEeHUI0
BEPOSITHOCTH CITy4aifHOTO COOBITHS. BaskHo 00paTHTh BHUMaHKHE 00YJaIOLINXCS HA TO, YTO KJIACCUYECKOE OIPEICIEHUE BEPOSITHOCTH MOKHO IIPUMEHSTh

TOJIBKO K TaKUM MOJECJIAM PEAJIbHBIX CO6BITI/II>'I, B KOTOPBIX BCE€ UCXOJBbI SABIAIOTCA paBHOBO3MOXXHBIMH.

HNTorosoe noBropeHue

Heab: [ToBTopenue, 06001IeHNE U CCTEeMaTU3allks 3HAHUN, YMEHUH U HaBBIKOB 32 KypcC aire0pbl OCHOBHOM 00111e00pa30BaTeIbHOM IKOJBI.

4, TemaTH4ecKoe IJIAHUPOBAHHUE

Homep Tema y4eOHOrO Koumn
ypoka 3aHATHA YecTB
0
4acoB
IloBTOpeHue 3a kKypc 8 Kiaacca 44
1 [TpeoOpa3oBaHue palOHAIBHBIX BhIpaXKeHHH. CTETeHb C IEJIBIM IMOKa3aTelleM 1y
2 PelreHne KBagpaTHbIX YPaBHEHUM lu
3 PemreHne nTMHENHBIX HEPABEHCTB 14
4 JlnarHocTuyeckasi KOHTpOJIbHas paboTa ly
I'nasa |.KBaapaTuunas pynkuus, 22 4
5,6 Oynkuwmsi. O6nacTe onpeaeneHus U 00J1acTh 3HaYeHUH PyHKINUN 24
7,8 CaoiicTBa QyHKIMH 249
9,10 KBagpartsslii TpéxuneH 24
11,12,13 PaznosxeHnne kBagpaTHOTO TPEXUIEHA HA MHOKHUTEIN 3y
14 KontponbHast padota Nel no reme «CBoiictBa ¢pynkimu. KBagpaTHblil TpexuieH» 1y
15 dyuxims y=ax?, eé TpaduK u CBOICTBA 1y
16,17,18 I'paduky QyHKIMIA y=ax>+m,y=a(x-m)? 34
19,20,21 [Toctpoenue rpaduka KBaapaTUIHON GYHKIMU 39
22 Oyukmst y=x" lu
23,24 Kopensb n-# crenenun 24
25 Oo6o6uraromuii ypok no teme «Kpagparuunas GyHKIHS» lg
26 Kontponbnas padota Ne 2 mo teme «KBaapatnyuHast GyHKIIH 14

I'maBa |l. YpaBHeHHs1 M1 HepaBeHCTBA C O/IHOM NepeMeHHOM, 14 4




27,28,29,30 | Ilenoe ypaBHEHHUE U €r0 KOPHU 44q
31,32.33,34 | IpoOHbIe palmOHAIbHbBIC YPAaBHEHHS 44
35,36 Pemenne HepaBeHCTB BTOPOH CTENICHHU C OJTHOM MEPEMEHHON 24
37,38,39 Pemenrie HepaBEeHCTB METOIOM MHTEPBAJIOB 3y
40 Kontponsnast padora Ne 3 o Teme «HepaBeHCTBa BTOPOil CTENEHU C OAHOM MepeMeHHON» ly
I'nasa lll. YpaBHeHusi 1 HepaBeHCTBA C ABYMSs NepeMeHHbIMH, 17 4
41,42 YpaBHeHHE ¢ ABYMS MIEPEMEHHBIMH U €ro rpaduk 24
43,44 ['paduueckuii criocod peneHns CUCTEM YpaBHEHUH 2y
45 46,47 Pemrenue cucreM ypaBHEHUN BTOPOW CTEIICHU 3y
48,49,50 Pemenue 3a/1a4 ¢ MOMOIIBIO CUCTEM YPaBHEHHM 349
51,52,53 HepaBeHcTBa ¢ 1ByMs IepeMEHHBIMU 3y
54,55,56 CucTeMbl HEPABEHCTB C JIByMsl IEPEMEHHBIMHU 3y
o/ KonTponbhast padota Ned4 1o teme: «YpaBHEHUS U HEPABEHCTBA C JIBYMsI IEPEMEHHBIMUY ly
I'naBa IV. ApudmMeTndeckasi u reomeTpudeckasi mporpeccuu, 17 4
58 ITocnemoBaTensHOCTH 1y
59,60,61 Onpenenenne apudmernaeckoit mporpeccun. @opmysa n —TO YieHa apuPMETHISCKON POTPECCHH. 349
62,63,64 dopmyiia CyMMBI N IEPBBIX YJICHOB apu(METUYECKON POrpecCHu 34
65 KontposnbHast pabota Ne 5 o teme: «Apudmernyeckast Iporpeccus» 1y
66,67,68 OnpeneneHne reoMeTpuIecKoi mporpeccun. @opmysia 1m-ro 4ieHa reOMETPUIECKON MPOTrpecCcuu 349
69,70,71 @dopmysa CyMMBI N IEPBBIX WIECHOB T€OMETPUUYECKON NTPOrpeccun 34
72 KonTposibHas padota Ne 6 1o Teme «I eomeTpudeckast mporpeccus lg
I'naBa V. DjieMeHTbl KOMOMHATOPUKH M T€OPUH BEPOSITHOCTH, 13 4
73,74 [Tpumepbl KOMOMHATOPHBIX 33124 24
75,76 [TepecTaHOBKH 2
77,78 Pasmemienus 2
79,80,81 CoueTanus 3
82 OTHOCHTEbHAS YaCTOTA CIIYIallHOTO COOBITHSI. lg
83 BeposTHOCTh paBHOBO3MOKHBIX COOBITHI 14
84 Pemenue 3anau OI'D o teme: «3neMeHThl KOMOMHATOPUKY U TEOPUH BEPOSATHOCTEI» lyu




85 KonrtponsHast pabota Ne 7 o Teme: «11eMeHThl KOMOMHATOPUKU M TEOPHH BEPOSITHOCTEH» ly
IoBTOpEHue, 14 4
86,87 IToBTOpenue. Apudmerndeckue BoraucieHus. CTeneHb 24
88,89 [ToBTopenwue. [Ipouentsl. [Iponopuuu. Permenne 3a1a4 Ha TPOICHTHI 24
90,91 [ToBTopenue. ToxaecTBeHHBIE MPpeoOpa3oBaHus ApoOei 24
92,93,94 [ToBTOpeHME. YpaBHEHMS, HEPABEHCTBA U UX CHCTEMBI 3y
95,96 IToBTOpenne. DyHKIMKN 1 UX TpaduKu 24
97,98 [ToBTopenwue. [Iporpeccuu 249
99. Hrorosasi kouTpoJibHasi padora(Tect B popme OI'D) ly




