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1 ITosicauTenbHAs 3aMucKa
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OCHOBHOTO 0011eT0 00pa3oBaHms, yrBepkaeHHoro [Ipukazom MunHCcTEpcTBa 00pa30BaHUS U HAYKH
P® or 07.12.2010 Ne 1897 (¢ m3meHeHusmMu Ha siHBapb 2016 roma) u MpUMEPHON MPOTrpaMMBI 1O
matematuke MunucrepcrBa oOpazoBanus u Hayku P® (M.: Ilpocsemenue, 2010 (Cranmaptbl
BTOPOTO MTOKOJICHUS)).
OO0yueHne MaTeMaTHKE B OCHOBHOM IIKOJIE HAITPABJICHO HA JJOCTHXKCHHUE CIICTYIONINX LIeJICH:
1) B HanpaBiieHHH JINYHOCTHOTO Pa3BUTHS:
e (opmupoBanue PEICTaBICHUIA 0 MaTEeMaTHKe KaK 4acTH
00IIeYeIOBeUeCKON KYyIbTYpPhl, O 3HAUYMMOCTH MAaTEMAaTHKU B DPa3BUTUU
UBUJIM3AIUU U COBPEMEHHOI'0 OOIIIECTBA;
® pa3BUTHE JOTMYECKOTO W KPUTHYECKOTO MBIIUICHHS, KYJIbTYPBl pEUH,
CIIOCOOHOCTH K YMCTBEHHOMY JKCIIEPHMEHTY;
e (QopmupoBaHHME  HMHTEJUIEKTYalbHOW  YECTHOCTM U  OOBEKTUBHOCTH,
CIIOCOOHOCTH K IPEOAOJICHUIO MBICIUTEIBHBIX CTEPEOTUIIOB, BBITEKAIOIINX
13 OOBIIEHHOTO OIIBITA;
® BOCIUTAaHHUE  KayeCcTB  JIMYHOCTH,  OOECIEUUBAIOIIUX  COLUAIHHYIO
MOOUJIBHOCTB, CIIOCOOHOCTh MPUHUMATh CAMOCTOSITEIbHBIC PELICHUS;
e (QopmMHupoBaHWE KA4YeCTB MBIIUICHHUS, HEOOXOIUMBIX JUIS aJanTalid B
COBPEMEHHOM MH(OPMAIIMOHHOM OOIIIECTBE;
® pa3BUTHE WHTEpPECa K MATEMaTHYCCKOMY TBOPUYECTBY M MAaTEMAaTHYCCKUX
CIIOCOOHOCTEM;
2) B METampeaMETHOM HalpaBJICHUU:
® pa3BHUTHE TPEICTABJICHUNA O MaTeMaThKe Kak (opme OmHMCaHWsi U METOHC
MO3HAHUS JCHCTBUTEIBHOCTH, CO3JaHHWE YCIOBUW JUISI TIPUOOPETCHHS
MEPBOHAYAIILHOTO OIBITa MATEMATHUECKOTO MOJICTHPOBAHUS;
e ¢opmupoBaHHEe OOHUX CHOCOOOB MHTEIUICKTYaJIbHOM  JACSTEIHbHOCTH
XapaKTePHBIX JIJII MAaTEMATUKH W SIBJISIONINXCS OCHOBOHM ITO3HABATEIHLHOM
KYJIbTYpbI, 3HAUUMOMH JIJIs1 pa3In4YHbIX cep 4eTOoBeUeCKO AeITeTbHOCTH;
3) B IpeAMETHOM HarmpaBJICHUU:
® OBJaJICHWE MAaTEeMATUYECKUMHU 3HAHUSAMU U YMEHUSIMHU, HEOOXOIUMBIMH TSI
MPOJIOHKEHUS 00pa30BaHUsl, U3YUEHUSI CMEXKHBIX TUCIUIUINH, IPUMEHEHUS B
MTOBCETHEBHOM JKU3HH,
e cozganue ¢yHIAMEHTa AN MaTEeMaTHYeCKOTro pa3BUTHUSA, (HOPMUPOBAHUS
MEXaHHM3MOB MBIIIJIEHUS, XapaKTEPHBIX JJIs1 MAaTeMaTHUECKOH 1eATeIbHOCTH.

Kypc anrebpsr 7-9 kiaccoB sBisieTcss 0a30BBIM IS  MaTeMaTHYECKOTO
00pa3oBaHUs U Pa3BUTHS MKOJLHUKOB. AnreOpandyeckue 3HaHU M1 YMEHUS HEOOXOTUMBI
JUTSL U3YYEeHHs] TeOMETpUH B 7-9 kiaccax, anreOpbl 1 MaTemaTnueckoro aHaimsa B 10-11
KJIACCaX, a TAKXKE U3YYECHUS CMEXKHBIX TUCUUIUIMH.

[IpakTrueckas 3HAYUMOCTh HIKOJIBHOTO Kypca anreOpbl 7 - 9 KIaccoB COCTOUT B
TOM, YTO MPEAMETOM €T0 U3YUYEHHUS SBIAIOTCSA KOJIUYECTBEHHBIE OTHOLIEHUS U IIPOLIECCHI
peaspHOTO MHpa, ONMMCAaHHBIE MAaTEMAaTUYECKUMHU MoJielisiMH. B coBpeMeHHOM 00IecTBe
MaTeMaThdecKasi MOJATrOTOBKa HEoOXoAuMa KaKJIOMYy YEJIOBEeKy, TaK Kak MaTeMaTHKa
MPHUCYTCTBYET BO BCeX cepax 4eIIOBEUECKOU IeITeTbHOCTH.

OnHOM W3 OCHOBHBIX IIEJICH M3YYCHHS alreOphl SBISICTCS PAa3BUTHE MBIIUICHUS,
npex/ie Bcero (opMupoBaHre aOCTPaKTHOTO MBIIUICHUS. B mporiecce nzydenus anreopbl
dbopMupyeTcs JTOTHYECKOE W AITOPUTMUYECKOE MBINIICHUE, a TaK)Ke TaKHE KadecTBa
MBINIJICHUS, KaK CHJIa M THOKOCTh, KOHCTPYKTUBHOCTh M KpUTUYHOCTD. [list aganranuu B
COBPEMEHHOM  HMH(POPMAIIMOHHOM  OOIIECTBE  BaXHBIM  (AKTOPOM  SBIISIETCS
dbopMHupOBaHNE MATEMAaTUUECKOTO CTHJISI MBIIIJICHHUS, BKIIOYAIOIIETO B C€0S1 MHIYKIIUIO U
NEAYKIHI0, O0OOIIeHNe ¥ KOHKPETHU3AIMIo, aHAIW3 W CHHTE3, KIACCHU(PUKAIUI0 U
CHUCTEMAaTH3al1I0, a0CTparupoBaHUE U aHAJIOTHUIO.




OOyuenue anrebpe Ha€T BO3MOXHOCTH HIKOJBHUKAM HAYYUTHCS IUIAHUPOBATH
CBOIO JI€ATEIIbHOCTh, KPUTHUYECKH OLEHUBATh €€, IPUHUMATh CAMOCTOSITEIIbHBIE
pellieHrs, OTCTauBaThb CBOM B3MVISABI M yOexneHus. B mporecce usyueHus anreOpbl
IIKOJIbHUKM y4YaTcs M3JaraTb CBOM MBICIM $ICHO W HMCUEPHBIBAIOIIE, MPUOOpETAIOT
HaBBIKM YETKOTO M TPAMOTHOIO BBIMOJHEHHUS MaTEMaTUYECKUX 3aIlUCel, MpPU ATOM
HCII0JIb30BAHNE MATEMATUUYECKOTO S3bIKa IMO3BOJISIET PA3BUBATh Y YUYAIIUXCSl TPAMOTHYIO
YCTHYIO U TIUCBMEHHYIO PEYb.

3HAKOMCTBO C UCTOpHEH pa3BUTHUA alreOpbl Kak HAyKu (GOPMHUPYET y ydaluxcs
npescTaBiIeHUs 00 anredpe Kak 4acTu o0LIeUeIOBEYeCKOM KYIbTYpPHI.

[Ipenmer AnreOpa BemeTcst B 7 - 9 Kilaccax B KOJIMYECTBE 3-X yacoB B Heenro \7,8 Kiacchl-
105 wuacoB, 9-ii kmacc 102 wuyaca\. OueHHBAaHUIO MOMJCKAT TEKYIIHE IPOBEPOUYHBIE U
KOHTPOJIbHBIE paboThl, paboTsl ¢ ucnonas3oBanneM KMMos. TlpomexyTouHas arrectanusi 1Mo
pesysibTataM 4eTBepreit \rpumectpoB\ u roaa.

[IpenosaBanue mpeaMera BEAETCS IO y4eOHHKaM Ul ydaluxcs o0uieoOpa3oBaTelbHBIX
opraumsaimii «Anredpa» aBtopoB A.I. Mepsnsk, B.b. Ilonmonckuit, M.C. Sxup
Uznatensckoro neHtpa «Bentana-rpad».

B obmieo0pazoBarenbHbIX Kilaccax ecTh oOyvaromuecs ¢ 3axmouenueM [IMIIK  3agepixkka
ncuxuyeckoro pasputus. O6yvaromuecs ¢ 3[1P oOydarorcs mo maHHOW mporpamme, U3y4yaroT
MaTeMaTUKy B 00beMe 00s3aTeIbHOTO YPOBHS MOJTOTOBKH, JOJDKHBI JIOCTHYb IUIAHUPYEMBIX
Pe3yJIbTaTOB O0yUYEHUSI B COOTBETCTBHH CO CBOUM YPOBHEM.

OnenuBanue oOyvaromuxcs ¢ OB3 npousBoauTcs B COOTBETCTBUM C KPHUTEPHUSIMU,
U3JI0KEHHBIMU B a/laiTUpOBaHHON mporpamme. OOpa3oBaresibHas JesITeIbHOCTb, HallPaBICHHAs
Ha obOecnieuenne ocBoeHust odydarorumucs ¢ OB3 OOIT OO0, ocHOBBIBA€TCSI HA METOUYECKUX
HNPUHIUNAX:

v YCHJICHUE TIPAKTHYECKON HAIMPABICHHOCTH U3y4aeMOro MaTepHala;

v BBIJIETICHUE CYIIHOCTHBIX MPU3HAKOB U3YYaeMbIX SBICHUH;

v OTIOPY Ha KU3HEHHBIN OIBIT 00y4YaroIerocs;

v OTOpYy Ha OOBEKTHBHBIC BHYTPEHHHE CBSI3U B COJIEPKAaHUU HM3ydaeMoro
MaTepI/IaJ'Ia KaK B paMKaX OJIHOTO Hpe)IMeTa, TaK 1 MC}KI[y Hpe}IMeTaMI/I;

v coONMIOZICHHE B OTMpeJeNieHuu 00beMa M3y4aeMoro mMaTepuana MpUHIUIA
HEOOXOJIMMOCTH M JOCTATOYHOCTH;

v BBEJICHUE B CO/Iep)KaHME YUEOHBIX MPOTPaMM KOPPEKIIMOHHBIX Pa3felioB,

MIPEAYCMaTPUBAIOIINX AKTUBHU3ALMIO O3HABATEIBHON AESATEIBHOCTH, YCBOCHHBIX paHee
3HAHMM M yMeHHMi oOydaromuxcs, (OPMUPOBAHHUE INKOJHHO-3HAUYUMBIX (YHKIIHIA,
HEOOXOIUMBIX JJISl peLICHHS Y4eOHBIX 3aa4.
s o6yuenus neteii ¢ 3[IP ucnonb3yroTes MpUEMBI TIEIarOTHIECKON TTOIIEPIKKHU:

1. Ananranust coaepkanusi (OYUIICHHUE OT CIOXKHOCTEH, MOAPOOHOCTEN 1 MHOT0O0Opa3us
yueOHOro MaTepuana);
2. [Tpuem ananoruu;

3. B npouecce BocpusATHs y4eOHOr0 Marepuaina 0OJHOBPEMEHHOE MOAKIIIOYEHUE CllyXa,
3pEHHUsI, MOTOPUKH, IAMATH U JIOTUYECKOTO MBIIIICHUS;

4. Ucnonb30BaHKE OMOPHBIX CUTHAJIOB U pa3HOOOPa3HOM HAIJIATHOCTH;

5. @opmynaupoBaHUE OMPENCICHHI 10 YCTaHOBIEHHOMY 00pa3ily, IpUMEHEHNE
AITOPUTMOB JIeHCTBUH (MCIIOIB30BaHKE YETKOTO IJIaHa OTBETA, BHITIOJIHEHUS 3aJaHMs);
6. B3anmooOyuenue - pabora B mapax (OIEHKa CTABUTCS «CHIIBHOMY» 3a TO, YTO



HaY4MJI, «cTaboMy» 3a TO, UTO HAydHIICs);
7. OnTUMaNbHBINA TeMI y4eOHOM JAesITeTbHOCTH C MO3UIMH MTOJTHOTO YCBOCHUSI.

2. [Inanupyemble pe3yabTaThl 0CBOEHHUsI y4eOHOI0 MpeaMeTa

M3ydeHne MaTeMaTHKM B OCHOBHOM IIKOJE JaeT BO3MOXKHOCTh OOYYAIOUIMMCS JIOCTHYb
CIICTYIOIIUX PE3YJIbTATOB Pa3BUTHSL:
1) B IMYHOCTHOM HAIIPABJICHUM:

yMEHHUE SCHO, TOYHO TPAaMOTHO H3JIarath CBOM MBICIM B YCTHOW M NMHUCHMEHHOU
peYH, MOHMMATh CMBICI ITOCTABJIECHHOM 3a/lay, BBICTPAWBATh apPTryMEHTAIIUIO,
MPUBOAUTH MPUMEPHI U KOHTPIIPUMEPHI;

KPUTUYHOCTh MBIIIUICHHS, YMEHHE paclo3HaBaTh JIOTUYECKH HEKOPPEKTHBIC
BBICKA3bIBaHUS, OTJINYATh THIIOTE3Y OT (haKTa;

NpEJICTaBICHHE O MaTeMaTH4YeCcKOoW Hayke Kak cdepe dYernmoBedecKou
NEATeILHOCTH, 00 JTamax €€ pa3BUTHS, O €€ 3HAYMMOCTH I Pa3BUTHUS
LIMBHJIM3AIUH;

KpEaTUBHOCTh MBIIIUICHHUS, WHUIIMATHBA, HAXOAYUBOCTh, AKTUBHOCTh TIPH
PEIICHUU MaTEMaTHICCKUX 3a]1a4;

YyMEHUE KOHTPOJUPOBATH IMPOIECC W Pe3yJbTaT y4yeOHOM MareMaTHuuecKou
JIeTCIIEHOCTH;

CIIOCOOHOCTh K OSMOIMOHATBHOMY BOCHPUATHIO MAaTeMaTUYECKUX OOBEKTOB,
3a/1a4, peleHU, PacCyKICHUN;

2) B METanpeJMETHOM HaIpaBJICHHUH:

HepBOHAYAJIbHBIE MPEJICTaBICHUsI 00 HAeAX M O MEeToJaX MaTeMaTHUKU Kak
YHHMBEPCAIbHOM SA3BIKE HAYKH M TEXHUKHU, CPEICTBE MOJEIMPOBAHUS SIBJICHUN U
IIPOLIECCOB;

yMEHHE BMJETh MaTeMaTH4eCKylO0 3a/Jadyy B KOHTEKCTe HpPOOJIEMHONW CHUTyallud B
JPYTUX JUCLUIUIMHAX, B OKPYKAIOIIEH KU3HH;

yMEHHE HaXOJUThb B Pa3JIMUHBIX MCTOYHUKAX WH(OpManuio, HEOOXOIUMYIO IS
PEIllEHHs] MaTEMATHYECKUX MpOoOJIeM, M TPEACTABIATh €€ B MOHATHOH (opMme;
INpUHAMATh peIleHHe B YCIOBUSX HEMNOJHOM W M30BITOYHOW, TOYHOH u
BEPOSITHOCTHOM MHPOPMAIINH;

yMEHHE MOHMMaTb M HCIOJIb30BaTh MAaTEMAaTHYECKHE CPEACTBA HAIISAIHOCTH
(rpaduxu, AUArpaMMBbl, TAOIHULBL, CXEMBI U JIp.) AT WUTIOCTPALUH, HHTEPIIPETALUH,
apryMeHTalH;

yMEHHME BBbIIBUTaTh THUIOTE3bl INPH pEIIeHUH Y4eOHbIX 3aJad U IOHUMATh
HEOOXO0ANMOCTb UX MPOBEPKU;

YMEHHE NPUMEHATh WHAYKTHUBHBIC U JEIYKTUBHBIE CIOCOOBI pacCyKAEHUH, BHIETH
pas3nYHbIe CTPATETHH PELICHUS 33124,

MNOHUMAHUE CYIIHOCTU AJITOPUTMUYECKUX NPEANUCAHUN M YMEHHE IEeHCTBOBATH B
COOTBETCTBHUH MPEIOKEHHBIM aJITOPUTMOM;

YMEHHUE CaMOCTOSITENbHO CTaBUTh LE€JIM, BBHIOUPATh M CO3/1aBaTh AJITOPUTMBI TS
peleHys y4eOHbIX MaTeMAaTHYECKUX MTPOOIIeM;

YMEHHUE IUIAHUPOBATh U OCYIIECTBIIATH JIEATEILHOCTD, HANIPABICHHYIO HA pEIICHUE
3aJa4 UCCIIEI0BATENbCKOTO XapaKTepa;

3) B IpeaIMETHOM HAIPaBICHHH:

OBJIAJICHHUC 0a30BBIM MMOHATHHHBIM afrapaTtoM 1o OCHOBHBIM pa3aciiaM COACPIKaHUAA,
npeacTaBJICHUC 00 OCHOBHBIX HN3y4aCMBbIX ITOHATUAX (‘{I/ICJ'IO, YpaBHCHHC, (I)YHKLII/IH,
BepOSITHOCTI)) KaK Ba)XHEHIIIUX MaTeMaTUUYECKUX MOACIIAX, ITO3BOJIAIOIIUX
OIMIMCBIBATH U U3Yy4aTb PCAJIbHBIC ITPOLUECCCHI U SABJICHHA,



e yMeHHe padoTaTh C MATEMATUYECKUM TEKCTOM (aHaJIM3HPOBATH, U3BICKATh
HEOO0XOIMMYI0 HH(POPMAITHIO), TPAMOTHO MTPUMEHSATh MAaTEMATHIECKYTO
TEPMHHOJIOTHIO ¥ CHMBOITHKY, UCIIOJIb30BATh PA3JINYHbIC S3BIKH MAaTEMATHKH,

® yMEHHE NPOBOJMTH KIacCU(PHUKAINH, IOTHUECKUE 0OOCHOBAHMS, T0KA3aTEIILCTBA
MaTEeMaTHYECKUX YTBEPKACHUN;

® yMEHHE PAClO3HABATh BUIbl MATEMAaTUYECKUX YTBEPKICHUHN (aKCHOMBI,
orpezeNieHus], TEOPEMBI U JIp.);

® PA3BHUTHUC Hpe,I[CTaBJ'IeHI/Iﬁ 0 YUCJIC U YHUCJIOBBIX CUCTEMAX OT HATYPAJBbHBIX 10
I[@ﬁCTBHTGJ'IBHBIX qucell; OBJIaZICHNE HAaBbIKaMH YCTHBIX, IIMCbMEHHBIX,
HHCTPYMCHTAJIbHBIX BI)I‘II/ICJ'IGHI/II\/'I;

® OBJIaJICHHE CUMBOJIBHBIM SI3IKOM aJIreOphl, TPHUEMaMH BBITMIOJIHEHUS TOXKAECTBEHHBIX
npeoOpa3oBaHuil pallMOHATBHBIX BHIPAKEHUH, PeIIeHUs] YpPaBHEHH, CUCTEM
YpaBHEHUH, HEPABEHCTB U CUCTEM HEPABEHCTB; yMEHHUE UCIOJIb30BATh HJIEI0
KOOPJAMHAT Ha MJIOCKOCTH JJIsl UHTEPIIPETAlMU YPABHEHU, HEPABEHCTB, CUCTEM;
yYMEHHE MIPUMEHATD alredpandyeckue npeoopa3oBanus, anmapaT ypaBHEHUN 1
HEPaBEHCTB Ul PEILEHUs 3a7a4 U3 Pa3InYHbIX pa3esioB Kypca;

® OBJaJIeHHE CUCTEMOW (PYHKIMOHAIBHBIX MOHATHH, (PYHKIIMOHAIBHBIM SI3IKOM U
CHUMBOJIMKOH; YMEHHE HCIIOB30BaTh (DyHKIMOHAIBHO — rpadudyeckue
NPEJCTaBICHUS JIs ONIMCAHUS M aHAJIN3a PealbHbIX 3aBUCUMOCTEH;

® OBJIaJCHHC OCHOBHBIMHU crocodbamMu MMPpEACTABJIICHUA U aHAJIM3a CTATUCTUYCCKUX
JaHHBIX; HAJINYHUC HpCI[CTaBJ'IeHI/Iﬁ 0 CTaTUCTUYCCKHX 3aKOHOMEPHOCTAX B p€aJIbHOM
MUPE U O PA3JIMYHBIX crocodax ux N3Yy4YCHUS, O BEPOATHOCTHBIX MOJCIIAX,

® YMCHHUC INPHUMCHATDb U3YUCHHBIC ITIOHATUSA, PC3YJIbTAThl, MCTOABI JJIA pCIICHUA 3a1a4
MPAKTUYCCKOI'O XapaKTepa U 3aJa4 U3 CMCIKHbBIX TUCHUININH C UCITIOJIb30BAHUCM IIpH
H606XOI[I/IMOCTI/I CIIPpaBOYHBIX MAaTCPHAJIOB, KAJIbKYJIATOPA, KOMIIBIOTCPA.

IInanupyemMblie npeaMeTHbIE Pe3y/IbTAThI H3y4YeHHUs aIredpsl B 7-9 Kiaccax
AuredpanyecKkune BbIPaKeHUs

Buinycknux nayuumcsa:

* OMEPUPOBATH OHITUSIMH «TOXKIECCTBO», «TOXKISCTBEHHOE MPE0OPa30BaHUEY, PEIIATh 3a/1a4H,
coJiepkaiiie OyKBeHHBIC JaHHbIE; paboTaTh ¢ hopMyamu;

¢ BBITIOJIHATH npeo6pa30BaHI/1${ BBIpa)KeHHfI, coACpKaInX CTCIICHU C HEJIbIMU IMOKA3aTCIIIMU U
KBaJ[paTHbIC KOPHH,

¢ BBIIIOJIHATH TOXKACCTBCHHBIC npeo6pasoBaHI/I$[ panrOHAJIBHBIX BI)Ipa)KeHI/Iﬁ Ha OCHOBC IIpaBUJI
JICVCTBUHN HaJl MHOTOWICHAMH U alreOpandecKuMHu Ipo0sMu;

¢ BBIIIOJIHATE Pa3JI0KEHUEC MHOT'OYJICHOB HA MHOXKUTCIIN.

BuinyckHux noayuum 603mMOoNCHOCMb HAYUUMbCAL:

* BBIMIOJIHATH MHOTOIIIArOBbIE MPeo0pa30BaHusl palllOHAIBHBIX BbIPAKEHHUH, TPUMEHSIS] IIUPOKUA
HaOOp crOcO0OB U MPUEMOB;

* IPUMEHSATH TOKICCTBEHHBIE TIPEOOPAa30BAHUS TS PEIICHUS 3a]]a4U M3 Pa3IMUHBIX Pa3/IC/iOB
Kypca.

YpaBHeHust

BoinyckHux nayuumcsi:

® p€miaTb OCHOBHBIC BUABI pallMOHAJIbHBIX ypaBHeHI/Iﬁ C O)IHOI71 HepeMeHHOﬁ, CHUCTEMBI IBYX
YPaBHEHUU C ABYMs IIEPEMEHHBIMY;

* IOHUMATh YpPaBHEHHE KaK BAKHEHUITYIO MATEMaTHIECKYIO MOJICIb [T OTIUCAHUS U U3yYCHHS
pa3sHOOOpa3HBIX PeabHBIX CUTYAIU, PeIIaTh TEKCTOBBIC 33/1a4H aNreOpanuyecKuM METOI0M;



* MPUMEHSTH TpadUIeCKue MPEACTABICHIUS IS HCCIIEI0BaHUs yPAaBHEHUH, HCCIIEIOBAHUS U
pELICHUs] CUCTEM YPABHEHUH C IByMs IEPEMEHHBIMU.

Buvinycknux nonyuum 603mM0CHOCHb .

* OBJIAJIETh CIIELUAJIbHBIMU IPUEMAMU PELICHUS YPABHEHUN U CUCTEM YPaBHEHUH; YBEPEHHO
NPUMEHSATH anmnapaT ypaBHEHHH IS pEHIeHUs] pa3HOOOPa3HBIX 3a/1a4 U3 MATEMaTHKH, CMEKHBIX
MIPEAMETOB, IPAKTHKU;

* IPUMEHSATH rpaduyeckre NpeaCcTaBICHUs A HCCIEI0BAHUS YPaBHEHUH, CUCTEM ypaBHEHHUH,
cojiepkanux OyKBeHHbIC KOI(DPHUITUEHTHI.

HepaBencrBa

Buvinycknux nayyumes:

* [IOHUMATh U IPUMEHITh TEPMUHOJIOTHIO U CUMBOJIMKY, CBA3aHHbBIE C OTHOLLIEHUEM
HEpaBEHCTBA, CBOKCTBA YNCIOBBIX HEPABEHCTB;

* pelaTh JIMHEHHBIE HEPABEHCTBA C OJHOM IIEPEMEHHON U UX CUCTEMBI; pellaTh KBapaTHBIC
HEPABEHCTBA C OMOPOM Ha rpaduueckue mpeCTaBICHHUS;

* IPUMEHSATH aliapaT HEPABEHCTB JIJIS PELICHMS 3a/1a4 U3 Pa3JIMYHBIX pa3JIeNoB Kypca.
Buvinycknuxk nonyuum 603mModcHocms HAYUUmMosCsl:

* pa3HOOOpa3HBIM MTpUEMAM JJOKA3aTEIbCTBA HEPABEHCTB; YBEPEHHO IPUMEHATH anmnapar
HEPABEHCTB JUIsI PEIICHUs Pa3HOOOPa3HBIX MaTEMaTHUECKHX 3a/1a4 U 3a71a4 U3 CMEKHBIX
MPEAMETOB, MPAKTHUKU;

* IPUMEHSTH TpaduUecKue MPeICTaBICHHS JIJIs HCCIEI0BaHUs HEPABEHCTB, CUCTEM HEPABEHCTB,
coaepxkanx OyKBeHHbIEe K03 (DUITUEHTEI.

YucioBble MHOKECTBA

Buvinycknux nayyumes:

* IOHUMAaTh TEPMUHOJIOTUIO U CUMBOJIUKY, CBSI3aHHBIE C IIOHATHEM MHOKECTBA, BBIIIOJIHSITh
orepanuy HaJl MHOYKECTBaMU;

* HCIOJIb30BaTh HA4YaJIbHbIE MPEJICTABICHUS O MHOKECTBE JIECTBUTEIIbHBIX YHCEIL.
Buvinycknux nonyuum 603modicHocms:

* pa3BUBAThH MPECTABICHNE O MHOKECTBAX;

* pa3BHUBaTh MPEACTABICHUE O YUCIIE U YUCIIOBBIX CUCTEMAaxX OT HaTYPaJbHBIX 10
JIEMCTBUTENIbHBIX YHCEN; O POJIA BHIYMCIICHUI B IPAKTHUKE;

* Pa3BUTh U YIIIYOUTh 3HAHUS O AECATUYHON 3aMUCU AEUCTBUTEIBHBIX Uncel (IepUoANYECKUEe U
HEMepUOJUUECKUe Ipoon).

DOyHKIUHA

Buinycknux nayyumes:

* IOHUMATh U UCTIOJIB30BaTh (QYHKIIMOHATBHBIC TIOHATHS, S3BIK (TEPMUHBI, CAMBOJIMYECKUE
0003HaYeHHUS);

* CTPOUTH I'paUKU dJIEMEHTAPHBIX (PYHKIIM, UCCIIEIOBATH CBOMCTBA YNCIIOBBIX (PYHKUINN Ha
OCHOBE M3Y4EHUS MOBEACHUS UX I'PaHKOB;

* MIOHUMAaTh PYHKIMIO KaK BaKHEHIIIYI0 MAaTEMAaTUYECKYIO MOJIEJIb Il OMTMCAHUS MPOIIECCOB U
SIBIIEHUH OKPYKAIOIIEro MUpPa, IPUMEHATh (DYHKIIMOHATBHBINA S3BIK JJIsI OMUCAHUS U
MCCJIEIOBaHMSI 3aBUCUMOCTEN MEXy (PU3NUECKUMH BETMYHMHAMY;

* IOHUMAaTh U UCMOJIb30BATh SI3bIK MOCJIEI0BATEILHOCTEN (TEPMUHBI, CAMBOJIMYECKHE
0003HaYeHHUS)

* IPUMEHSTH (POPMYIIBI, CBSI3aHHBIE C ApU(PMETHIECKON U T€OMETPUIECKON MTPOTPECCUSIMU, U
anmnapar, cQOpMUPOBAaHHBIN MPU U3YYEHUH JIPYTHX pa3esioB Kypca, K pelIeHHIo 3aja4, B TOM
YHCJIe C KOHTEKCTOM U3 PealbHON KU3HU.

Buvinycknux nonyuum 6o3mooicnocms:

* IPOBOJIUTH MCCIIEIOBAHNUS, CBSI3aHHbIE C U3yYCHUEM CBOWUCTB (PYHKILIUH, B TOM YHCIIE C
WCITOJIb30BaHUEM KOMIIBIOTEPA; Ha OCHOBE Ipa)iKOB M3YUCHHBIX (YHKIIUN CTPOUTH OoJiee
CIoXxHbBIE Tpaduku (KyCOUHO-3a/JaHHBIC, C «BBIKOJIOTHIMUY» TOYKAMH U T.11.);

* HCIIOJIb30BaTh (PYHKLIMOHAJIbHBIE TPEICTABICHUS U CBOMCTBA (PYHKIIMM pelieHus
MaTEeMaTUYECKHX 3a/1a4 U3 Pa3JIMYHBIX Pa3/IesioB Kypca;



* pematb KOMOMHUPOBAHHBIC 33]]a4H C IPUMEHEHHEM (OPMYIIN-TO YICHA U CyMMBI TIEPBBIX N
YJICHOB apu(PMETHIECKON ¥ T€OMETPUIECKON MPOTPECCHid, TPUMEHSS ITPH ITOM aIrmapar
YpaBHEHUI U HEPABEHCTB;

*TIOHUMATh apU(PMETUYECKYIO U TEOMETPUUECKYIO TPOrpPecCruu Kak (PyHKIIUU HATYpaIbHOTO
apryMeHTa; CBS3BIBATh apU(PMETHUECKYIO IPOTPECCHUIO0 C IMHEHHBIM POCTOM, TEOMETPHUECKYIO —
C OKCIIOHEHIUATbHBIM POCTOM.

DJieMeHThI MPUKJIATHONH MaTeMATHKHU

Buinyckuux nayyumcs:

* HCIIOJIB30BATh B XOJI€ PEUICHHUS 3a/1a4 dJIEMEHTAPHBIC MPEACTABICHUS, CBI3aHHBIC C
npUOIKEHHBIMY 3HAUEHUSIMU BEJIMYUH;

* HCIIOJIB30BATh MPOCTEHIIINE CITOCOOBI IPECTABICHUS U aHAIN3a CTATUCTHUECKUX JTAHHBIX;

* HAXOJIUTh OTHOCUTEJILHYIO YAaCTOTY U BEPOATHOCTH CIy4alfHOTO COOBITHS;

* pemath KOMOMHATOPHBIE 331a9M HA HAXOKICHUE YUCIIa 00BEKTOB WJIM KOMOMHAIIHIA.
Buvinyckuux nonyuum 603mMoiCHOCHb:

* IOHSATH, YTO YUCIIOBBIC JAHHBIC, KOTOPHIE MCIIOIB3YIOTCS ISl XapaKTEPUCTUKUA 00BEKTOB
OKPY’KAIOIIEero MUpPa, ABJIAIOTCS MPEUMYIIIECTBEHHO TPUOIMKEHHBIMU, YTO 110 3aIIUCH
pUOIMKEHHBIX 3HAYCHHA, COJIEPKANINXCS B MH()OPMAIIMOHHBIX HCTOYHUKAX, MOYKHO CYJIUTH O
MOTPEIIHOCTH MPUOIMKEHUS;

* IOHSATH, YTO IMOTPEIIHOCTh PE3YJIbTAaTa BRIYUCIICHUN JOKHA OBITH COM3MEpPUMA C
MOTPENIHOCTHIO UCXOIHBIX JaHHBIX;

* MpuoOpeCTH MEPBOHAYAIBHBIN ONBIT OpraHU3aIul cOOpa JAHHBIX MIPH IMPOBEICHUH OIPOCca
00IIECTBEHHOT'O MHEHUS, OCYIIECTBIISITh UX aHAIIU3, IPEJCTABIISITh PE3yJIbTaThl OMPOCa B BHUJIE
TaOJHIIBI, TUATPAMMBI;

* MpUOOPECTH OMBIT MPOBEACHUS CIYYAHBIX SKCIIEPUMEHTOB, B TOM YHCIIE C IIOMOIIBIO
KOMITBIOTEPHOT'O MOJICTTUPOBAHUS, HHTSPIPETAIIUN HX PE3yIbTaTOB;

* HAYYUTHCSA HEKOTOPBIM CHEIUAIBHBIM MpUEMaM petieHus] KOMOMHATOPHBIX 3a7au.

3. Coaepxxanue y4ueGHOro npeamera «AJredopa»

Copmepxanne kypca anreOpel B 7-9 KilaccaX TMpEeACTaBIEHO B BHUIE CIEAYIOIIUX
COJZIepXKaTENbHBIX PA3/ENoB: «AJredpa», «UncjioBbie MHOKECTBA», «DYHKIMI), «DJIeMEHThI
NPUKJIATHONH MaTEeMaTHKI», «AJiredpa B HCTOPUYECKOM Pa3BUTHHN».

Copmepxanne pazfena «Auaredpa» QopMupyeT 3HaHHS O MaTeMAaTUYECKOM S3BIKE,
HEOOXOJMMBIC NIJIsi PEIICHUS] MaTeMaTUYeCKUX 3a/ad, 3a/1ad U3 CMEXKHBIX JUCIUIUINH, a TaKKe
MpakTUYeCKuX 3anad. M3ydeHue wmarepuana CrocoOCTBYET (OPMUPOBAHUIO Y YHAIIUXCS
MaTeMaTUYECKOr0 armapara peleHusl 3aJad ¢ MMOMOIIbI) YpPAaBHEHHM, CUCTEM YpPaBHEHUW WU
HEpaBEHCTB. Marepuay JaHHOTO pasjaeiia TPEACTaBIeH B AacleKTe, CIOCOOCTBYIOIIEM
(GOPMHUPOBAHMIO Y YYAIIMXCS YMEHHS TOJIh30BAaThCS JITOPUTMAMH, CYIIECTBEHHAs POJIb TIPHU
OTOM OTBOAMTCS Pa3BUTHIO AITOPUTMUYECKOIO MBIIUICHUS — Ba)XXHOM COCTABIISIOLIECH
MHTEJUIEKTYAIbHOTO PAa3BUTHSI YEJIOBEKA.

Conepxanue paznena «UucaoBble MHOKECTBA» HAIEICHO HA MAaTEMaTUYECKOE pa3BUTHE
yuamnmxcs, GOpMUPOBAaHUE Y HUX YMEHHUs TOYHO, CXKATO U SICHO M3JIaraTh MBICIHA B YCTHOH U
MUCbMEHHOW peun. Marepuan paszgena pa3BUBACT IMOHATHE O YHUCIE, KOTOPOE CBS3aHO C
M3y4YECHUEM JEHCTBUTEIbHBIX YUCEN.

Llenb conepxanns paznena «@yHKUUMW» - MOJYYEHUE IKOJIbHUKAMU KOHKPETHBIX 3HAHUHN O
GYHKIMM Kak Ba)KHEHIIEW MaTeMaTHYeCKOM MOJENW JJIsi ONHCAaHWUS W HCCIeIOBaHUS
pa3HOOOpa3HBIX MPOIECCOB W SIBICHUN OKpyxkaromero mMupa. COOTBETCTBYIOIIMN MaTepHal



CIOCOOCTBYET PAa3BUTHUIO BOOOPAKEHUS W TBOPUYECKHX CIHOCOOHOCTEH y4YalluXCs, YMEHHIO
UCIIOJIb30BATh PA3JIMYHBIC S3bIKA MATEMATHKH (CIOBECHBIN, CHMBOJIMUECKUHN, TPAaUICCKUT).

Conepxanue paszena «JeMeHThl MPUKJIATHOH MATeMATHKH) PACKPBIBAIOT MPUKIIATHOES
U TPAKTUYECKOE 3HAYCHHS MaTEeMaTHKH B COBPEMEHHOM Mupe. Matepuana JaHHOTO pasjiena
crocoOcTByeT (HOPMHPOBAHHWIO YMEHHS MPEACTABISATh W AHAIM3UPOBATH  PA3IHYHYIO
UHPOPMAIINIO, TOHUMAHUIO BEPOSTHOCTHOTO XapaKTepa PealbHbIX 3aBUCUMOCTEH.

Paznen «Anredpa B HCTOPHYECKOM Pa3BUTHW» TpEAHA3HAYCH JUISI (OPMHPOBAHUS
NpPEJCTAaBICHUN O MaTeMaTWKEe KaK YacTH YEJIOBEUECKOW KYJIbTYpBI, Ui OOILIET0 pa3BUTHS
HIKOJIbHUKOB, CO3JIaHUS KYJIBTYPHO - HCTOPHYECKON CpeIbl O0YUCHUSI.

7 Kjacc
1. BbipaxkeHmus, TOXK/1eCTBa, ypABHEHUS

YucnoBble BBIpaXKEeHHs € mepeMeHHbIMH. [Ipocreiiine mnpeoOpa3oBaHus BBIPAKEHUH.
VYpaBHeHue, KOpeHb ypaBHEHHUs. JIuHElHOE€ ypaBHEHME C OJIHOW NepeMEHHOW. Pemenue
TEKCTOBBIX 3a]1a4 METOJIOM COCTABJICHHS ypaBHEHHI. CTaTUCTUUECKUE XapaKTEPUCTHUKH.

Ocnoenas yenb — CHUCTEMaTU3UPOBaTh U OOOOIIMTH CBEIACHHS O MPeoOpa3OBaHMSIX
anreOpandecKux BHIPAKEHUHN U PEIICHUH YPaBHEHUN C OHON TIepEeMEHHOM.

IlepBas Tema Kypca 7 Kiacca sIBISETCS CBA3YIOIHUM 3BEHOM MEXIy KypCOM MaT€MaTHKU S—
6 KIaccoB M KypcoM anredpsl. B Hell 3akperuisroTcs  BBIYMCIUTENbHBbIE HABBIKH,
CHCTEMATH3UPYIOTCS M 00OOIIAIOTCS CBEACHUSA O MPEOOpPa3OBAaHMIX BBIPAKCHUNW M PELICHUU
YpaBHEHUM.

Haxoxaenue 3HaueHN YUCIIOBBIX U OYKBEHHBIX BBIPaKEHUHN JAaeT BO3MOKHOCTH TOBTOPUTH
C YyYallMMHCS TIIpaBWJIa JOEUCTBUH C pPALMOHAIBHBIMU YHUCIAMU. YMEHHUS BBIIOIHATH
apu@meTnyecKre IeHCTBUS C PALlMOHAIBHBIMU YHCIAMU SBIISIOTCS. OTIOPHBIMU JUIsI BCETO Kypca
anreOpsl. B cBA3M ¢ paccMoTpeHMEeM BOIpoca O CpaBHEHUM 3HAYEHUH BbIpaKCHUN
pacmIMpSIIOTCA CBEICHHS O HEPABEHCTBAX: BBOJATCA 3HAKM HEPABEHCTB, JAECTCS IOHATHE O
JIBOMHBIX HEPABEHCTBAX.

[Ipu paccmoTpeHnH TMpeoOpa3oBaHU BBIpAXKEHUN (OpMaANTbHO-OTIEPATUBHBIE YMEHHUS
OCTAlOTCSI HA TOM K€ YpPOBHE, ydalluecs IMOJHUMAIOTCS Ha HOBYIO CTYNEHb B OBJIAJACHUU
Teopuend. BBOIATCS NOHATHS  «TOXKIECTBEHHO PABHBIE  BBIPAXKEHUS»,  «TOXKIECTBOY,
«TOXECTBEHHOE MPEoOpa30BaHUE BBIPAXKEHUW», COJIEP)KAHHE KOTOPHIX OYJET MOCTOSHHO
pPacKphIBaThCA W YIAYOJATHCS TPU HM3YYSHHH MpeoOpa3oBaHUIl Pa3NIUYHBIX aIreOpanvdecKux
BeIpakeHni. [loguepkuBaeTcsi, Y4TO OCHOBY TOXKJIECTBEHHBIX IPEOOPa30BaHUN COCTABIISIFOT
CBOMCTBA JeHCTBUH HaJ YNCIIAMH.

YcunuBaercs posib TEOPETUYECKUX CBEJIEHUN IPU PAacCMOTPEHMM ypaBHEHHH. C IENblo
o0OecrieyeHrss OCO3HAHHOTO BOCTPUATHS YUYAUIUMHUCS aJITOPUTMOB pELIEHUS ypaBHEHUN
BBOJIUTCSL BCIIOMOTATENbHOE TOHATHE PABHOCUIBHOCTH YpaBHEHWH, (OpMYyIHpYyIOTCS U
pPa3bACHSIOTCS Ha KOHKPETHBIX IpHUMepax CBOWCTBA paBHOCWIBHOCTH. JlaeTcss moHsTHE
JMHENHOIO ypaBHEHUS M UCCIEIYETCs BOIPOC O YUCIE €ro KOpHeW. B cucreme ympaxkHeHUi
0co0oe BHUMaHKE YIeNAETCS PEIICHUIO yPaBHEHHI BUa ax = D Npu pas3iuyHbIX 3HAUYCHHSIX d U
b. Ipomomkaercs paboTa 1Mo (HOPMHPOBAHHMIO y YYAIIUXCS YMEHHUS HCIOJIB30BaTh armapar
YpaBHEHUH KaK CPEJICTBO JUIsl PEIIeHHs TEKCTOBBIX 3a/ad. YPOBEHb CIIOKHOCTH 3a/ay 3/1eCh
OCTaeTCsl TAKUM ke, Kak B 6 Kiacce.



N3ydeHne TeMbl 3aBEpUIAETCS 03HAKOMIIEHHEM YYaLUXCs ¢ IPOCTEHIIMMH CTaTUCTHYECKUMU
XapaKTEPUCTHUKAMU: CPETHUM apU(PMETHUIECKUM, MOIOH, MEIMaHOW, pa3MaxoM.

2. CreneHb ¢ HATYPAJbHBIM NOKAa3aTeJIeM

CTerneHp ¢ HaTypaTbHBIM ITOKa3aTeIeM i ee cBoicTBa. OnHowrer. OyHKIuA y = X%, y =X u
uX rpaduKy.

Ocnosnas yeilb — BI)Ipa6OTaTB YMCHHUE BBIIIOJIHATH HGfICTBHH HaJd CTCIICHAMU C
HaTypaJlbHBIMU IIOKA3aTCIIAMMU.

B nanHoil Teme maercs ompeleneHHE CTENEHUW C HaTypajbHBIM IOKa3ateneM. B kypce
MaTeMaTHKH 6 Kjiacca ydaiuecs y:Ke BCTPEYaInCh C MIPUMEpPaMU BO3BEICHUS YMCEN B CTCIICHb.
B cBsi3u ¢ BhlUMCIIEHMEM 3HAYeHMI CTeNeHHM B 7 KJacce JaeTcsl  IpeAcTaBiIeHHE
HaXOXXJICHUM 3HAYEHUU CTENEHU C IOMOIIbI0 KaJdbKyjlsiTopa. PaccmaTpuBaroTcsi CBOMCTBa
CTENEHH C HATypalbHBIM ToOKa3aTeneM. Ha mpumepe  Joka3aTenbCcTBa  CBOWMCTB  CTEHEHH
y4daimuecs BIIEPBBIE 3HAKOMATCS C JOKa3aTelIbCTBAaMH, MPOBOAMUMBIMH Ha anreOpandeckom
Mmatepuase. CBOICTBa CTENEHU C HATypajbHBIM IOKa3aTeleM HAXOJsIT MPUMEHEHHE IpHu
YMHOXXEHUH OJHOYJICHOB U BO3BEICHUU OJIHOYJICHOB B CTEHICHb.

PaccmoTpenne GyHKIHIT ¥ = X%, y = X° [I03BOJISET MPOIOIDKATE paGoTy 1Mo (OPMHPOBAHHIO
YMEHHH CTPOUTh M YHUTaTh rpaduku (QYHKIUA. BakHOo 0OpaTUTh BHMMAaHWE ydYalluxcs Ha
0CcoOCHHOCTH Tpaduka QYyHKIUU y = X°: TpadUK TPOXOIUT Yepe3 Hadaio KoopauHar, ock Oy
SIBIISIETCS €70 OChI0 CHMMETPUH, TPpaduK pacloIoKEeH B BEPXHEH MOITYIIIOCKOCTH.

. 2 3
YMmenue ctpouth rpaduku GYHKIUN y = X° Uy = X~ HCHONB3YEeTCs IJI O3HAKOMIICHUS
yuanmxcs ¢ rpadu4eckuM crnocoOoM perieHus ypaBHEHHH.

3. MHOro4JieHbl

MHorouJeH. CJ'IO)KCHI/IG, BbIUUTAHUC W  YMHOXCHHUC  MHOTOYJICHOB. Paznoxenue
MHOTI'O4YJICHOB Ha MHOXKUTCIIN.

Ocnosnas yeib — BI)Ipa6OTaTI) YMCHUE BBINIOJIHATE CIOXCHUC, BBIYUTAHUC, YMHOXKCHHUC
MHOT'OYJICHOB U Pa3JIOKCHHUEC MHOT'OYJICHOB HAa MHOXXHUTCIIN.

Jlannass Tema wurpaer (QyHIaMEHTaJIbHYIO pPOJb B (OPMHUPOBAHMM YMEHHUS BBINOIHSITH
TOKIECTBEHHbIE IpeoO0pa3oBaHus  ainreOpandeckux BblpaxkeHuid. dopMupyemble 37eCh
(dbopManbHO-ONIEpaTUBHBIE YMEHMS SBJSIOTCS OMNOPHBIMU IPH HM3yYEHUU JEUCTBUM C
PalMOHATILHBIMU APOOSIMH, KOPHIMHU, CTENIEHSIMU C palliOHATbHBIMU MTOKA3aTENISIMU.

I/IBYLICHI/IC TEMBI HAYUWHACTCsA C BBCACHUA MOHSATHUH MHOI'O4JICHA, CTAHAApTHOI'O BHUIA
MHOIO4JICHa, CTCIICHW MHOTI'OYJICHA. OCHOBHOE MECTO B DJTOM TEME 3aHHMMAIOT AJITOPUTMBI
}IeﬁCTBHﬁ C MHOTOYJICHAMH — CJIOKCHUC, BBIYNTAHNEC U YMHOXCHHUC.

CepLC3HOC BHHMaHHE B 3TOH TeMe YACIACTCA Pa3JIOKCHUIO MHOTOYJICHOB HA MHOKHUTCIIN C
IIOMOIIBIO BBIHCCCHHUSA 3a CKOOKH O6HI€FO MHOXHUTCJIIA W C TIOMOIIBIO TPYHNIIHPOBKH.
COOTBCTCTBYIOIJ_[I/IG HpCO6p8.30BaHI/I$I HaxoJdT IIHUPOKOC NPUMCHCHUEC KaK B KypCC 7 KJj1accCa, TaK
" B MIOCIICAYIOIHX KypCax, 0COOEHHO B JIENCTBUSX C palrOHAJIbHBIMHA ,Z[p06$IMI/I.

B nanHo#l Teme ywamimecs BCTpEUalOTCs C MPUMEpPaMHU HCIOJIb30BaHUS paccMaTpUBAEMBbIX
npeoOpa3oBaHuil P PELICHUH Pa3HOOOPA3HBIX 3a/1a4, B YACTHOCTU IPU PEIICHUN YpaBHEHHIA.
3TO0 MO3BOJISET B XO/I€ U3YUECHUS TEMBI POJIOJIKUTE paboTy Mo (POPMUPOBAHUIO YMEHUS pPelIaTh
YpaBHEHUs, a TAK)KE pellaTh 3aJa4d METOIOM COCTABJICHMs ypaBHEHMU. B 4uciio ynpaxxHeHuin
BKJIIOUYAIOTCSl HECJIOXKHBIE 3aJJaHMsI Ha JJOKa3aTEJIbCTBO TOXKIECTBA.



4. ®opMyJIbI COKPALLIEHHOT0 YMHOKEHUSI

®opmyitsl (@ + b)? = a® + 2ab + b% (a +b)® =a® + 3d°b + 3ab® £ b3, (@ £ b) (@® + ab + b?)
= 4® +b®. TIpumMeHeHue (OPMyYIT COKPAILIEHHOrO YMHOKEHHS B IPEOOPA3OBAHMSX BHPAKCHHIA.

OcHnosHas yenb — BbIPa0dOTaTh yMEHHE NPUMEHSTH (POPMYIIBI COKPAILIEHHOTO YMHOKEHHS B
npeoOpa3oBaHMsIX IENbIX BBHIPAKEHUH B MHOTOWICHBI W B PA3JIOKCHUH MHOTOWICHOB Ha
MHOXKHTEITH.

B nannoii Teme npojoinkaeTcs paborta no (POpMUPOBAHHIO Y YYAIIMXCSl YMEHUS BBITIOIHSATD
TOXJICCTBEHHBIC MPEOOPa30BaHUs LENIbIX BbhIpakeHHH. OCHOBHOC BHUMAHHE B TeME YACISICTCS
dopmynam (a - b) (@ + b) = a® - b% (a + b)? = a® + 2ab + b%. Yuammecs JOIDKHBI 3HATH HTH
(GOpMyJIBI U COOTBETCTBYIOIIME CIOBECHBIC (OPMYIUPOBKH, YMETh MPUMEHSATh UX KaK «CiieBa
HAIPaBO», TaK U «CIpaBa HajaeBO». Hapsay ¢ yKa3aHHBIMH PacCMATPHBAIOTCS TaKke (HOpPMYIIbI
(a+b)® =da*3d°0 +3ab® £ 0>, &® £ b* = (a + b) (@* + ab + b?). B 3axmounrensHoil yacT
TEMBbI PAaCCMaTPHBACTCS MPUMEHCHHE PA3UYHBIX MPUEMOB PAa3lIOKEHHS MHOTOYWICHOB Ha
MHOXKUTEIIH, a TaK)Ke HCIOJIb30BaHUE MNPEOOPA3OBaHHUI IENbIX BBIPAKECHHH Ui PEIICHHS
IIMPOKOTO Kpyra 3aaau.

5. ®OyHkuumn

Oynkuus, obnacte onpeaeneHus GyHkunu. Beruncnenne 3Ha4eHUN QYHKIMU 1O GOpMyIIe.
I'padux ¢ynkumu. Ilpsmas npomopunoHambHOCTH M ee rpaduk. JlunelHas ¢GyHkuus u ee

rpaduk.

Ocnoenas yenb — 03HAKOMUTH yUAIIUXCS C BAKHEUITUMU (HYHKIIMOHATLHBIMU MOHATHIMH U
¢ rpaduKaMu IPSIMON TPOMOPIIMOHATILHOCTH U JIMHEHHOU (PyHKIIMK 00IIero BUaa.

JlanHast TeMa sBNSETCS HaudaJdbHBIM JTallOM B CHUCTEMATHYECKOH (yHKIIMOHAIHHOU
MOATOTOBKE YYalIUXCsA. 37€Ch BBOJSATCA TaKUE TMOHATUS, KaK (PYHKIUS, apryMeHT, 00JacTh
onpenenenuss pyHkuuu, rpapux GyHkuuu. OyHKIHUS TPaKTyeTCsl KaK 3aBUCHMOCTh OJHOM Iie-
pEMEHHOM OT Jpyroil. Ywyamuecss MOJy4arOT TEPBOE MpEACTaBICHUE O Croco0ax 3alaHus
¢byuknuu. B nanHo#l Teme HauymHaeTrca paboTa mo (HOPMHUPOBAHHMIO Yy YYAIIUXCS YMEHUH
HaxoauThb I10 Q)OpM}’J'Ie 3HAYCHUC (1)YHKIII/II/I 110 U3BECTHOMY 3HAYCHUIO apryMCHTA, BBIIIOJIIHATL Ty
Ke 3a/1auy 1o rpaduky v pemars no rpaguky oOpaTHYIO 3a1a4y.

OyHKIMOHANbHBIE TOHATHS MOJIYYalOT CBOIO KOHKPETH3AIMI0O NpPU M3YYEHUH JTHMHEHHOU
(GYHKIMU M €e 9acTHOTO BUAA — MPSMON MPONOPLIHUOHATBHOCTA. YMEHHS CTPOUTHh M YUTATh
rpaduky 3TUX (QYHKLIUI MIMPOKO MCHOJB3YIOTCSA KaK B CaMOM Kypce anreOphl, Tak U B Kypcax
reoMeTpur W (U3MKH. Ydamuecs MOJDKHBI NMOHMMAaTh, KaK BIMSAET 3HAK Kod(p(UIMEeHTa Ha
pacnosoxeHne B KOOPIUHATHOM IIOCKOCTH Tpaduka ¢pyHkimn y = Kx, rae u K # 0, kak 3aBHCUT
ot 3HaueHu# K u b B3auMHOe pacnonoxenue rpadgukoB n1Byx GyHkuuii Buga y = kx + b.

®dopmupoBaHne BceX PYHKIIMOHATBHBIX MOHATHNA U BHIPAOOTKA COOTBETCTBYIONIUX HABHIKOB,
a TaKKe U3YYCHHE KOHKPETHBIX (DYHKIHMIA COMPOBOXKIAIOTCS PACCMOTPEHUEM MPUMEPOB
PCAIBHBIX 3aBUCHUMOCTEN MCXKOYy BCIMYUHaAMH, YTO CHOCO6CTByeT YCUJICHUTO HpHKHa}IHOﬁ
HaIPaBJIECHHOCTH Kypca aareOpsl.

6. CucreMbl JIMHEHHBIX YPABHEHUI

Cucrema ypaBHeHui. Pemenue cucTeMbl [JBYX JIMHEHHBIX YpPaBHEHMH C JBYMs
NEPEMECHHBIMU U €ro reoMETpruyYCCKasd HHTECpIIpETalus. Pemenre TeKCTOBBIX 3aJa4y METOAOM
COCTaBJICHUS] CUCTEM ypaBHEHUM.
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OchosHas yenb — O3HAKOMHUTH YyYallUXcs CO CHOCOOOM pEIIeHUS CHCTEM JIMHEHHBIX
YpaBHEHUU C JByMs IEpEMEHHBIMHU, BbIpa0OTaTh YMEHHE peIlaTh CHUCTEMbl YpPaBHEHUU U
MPUMEHSTh UX MPHU PELUICHUH TEKCTOBBIX 3aJ1au.

N3ydenune cuctem ypaBHEHHUH pacnpenensercs Mexay Kypcamu 7 u 9 knaccoB. B 7 kinacce
BBOJMTCS IMOHSTHE CUCTEMBI U PACCMATPUBAIOTCS CUCTEMBI JIMHEHHBIX YpaBHEHHIA.

W3noxeHne HauMHACTCS C BBEACHUSA IIOHATHSA <JIMHEHHOE YpaBHEHUE C  JIBYMs
IIEPEMEHHBIMM». B cucTteMy ynpaXHEHM BKIIOYAIOTCS HECIOXKHBIE 3aJaHds Ha pELICHUE
JIMHEUHBIX YPAaBHEHUU C JBYMs IIEPEMEHHBIMU B LIEIBIX ynciaax. PopMupyercs yMEHUE CTPOUTH
rpaduk ypaBHenus a + by = ¢, e a # 0 wim b # 0, npu paziau4HbBIX 3HaYeHUsX a, b, c.
BBenenue rpadguueckux o0pa3zoB AaeT BO3MOXKHOCTh HATJISITHO MCCIIEAOBATH BOIPOC O YHCIE
PELICHUI CUCTEMBI IBYX JINHEWHBIX YPABHEHUHU C JBYMS IIEPEMEHHBIMU.

OCHOBHOE MECTO B JIaHHOW TeMe 3aHMMAaeT M3yYeHHE JITOPUTMOB PEILEHUs] CUCTEM JIBYX
JMHEWHBIX YPaBHEHHUHU C ABYMS MEPEMEHHBIMHU CIIOCOOOM MOJICTAHOBKU M CIIOCOOOM CIIOKEHHSL.
BBenenue cucreM Mo3BOJISET 3HAYUTENBHO PACHIMPUTh KPYT TEKCTOBBIX 3aj]lad, PeLIaeMbIX C
IOMOIIBIO amnmapara anreOpsl. IIppMeHeHne cucTeM yNpoInaeT Mpolecce MepeBoJa JaHHBIX
3a[a4u C OOBIYHOTO SI3bIKA HA S3BIK YPABHEHUH.

8 kiacce

1. PanuoHaJbHBIE APOOH
PanmonaneHass 1poO6b. (OCHOBHOE CBOHCTBO JpoOH, CcOKpalieHue apooeii. ToxaecTBeHHbIE

. K
npeoOpa3oBaHus palMOHANBHBIX BbIpakeHU. OyHKIUA y = — U ee rpaduk.
X

Ocnosnasi yenb — BbIpa0OTaTh YMEHHE BBINOJIHATh TOXJIECTBEHHBbIE IpeoOpa3oBaHUs
palMOHANBHBIX BBIPAKEHUH. [ TaBHOE MECTO B JTAHHOW TEME€ 3aHHMAlOT AJITOPUTMBI JAEHCTBUI
OpoOsMu. Yuamuecs: JOJDKHBI MOHUMAaTh, YTO CYMMY, Pa3HOCTb, NMPOU3BEJICHHME U YaCTHOE
npobeil Bcerna MOKHO INpeACTaBUTh B Bue apoou. [IproOperaemble B JaHHON TeMe yMeHUs
BBIMOJIHATh CJIO’KEHHE, BBIYMTAHUE, YMHOXEHHE U JeJeHHue ApoOeil SBIAIOTCS ONOPHBIMU
npeoOpa3oBaHuAX JApOOHBIX BbIpakeHUIl. B naHHON Teme paciiupsoTcs CBEACHUS 0
CTaTUCTUYECKUX  XAPAKTEPUCTHKaX. BBOAUTCA NOHATHE CPEIHETO IapMOHUYECKOTO psla
MOJIOKUTEIBHBIX YKceN. V3ydeHue Tembl 3aBepIIaeTcss pacCMOTPEHHEM CBOMCTB rpadukxa

k
byHKIIUHN y = o

2. CteneHb ¢ 1eJbIM MOKa3aTeaeM. JJIeMeHTbl CTATUCTHKH
Crenens ¢ LeNbIM NIOKa3aTeneM U ee cBoicTBa. CTanaapTHBIM BUA uncia. HayanbHble cBeqeHUs
00 opraHu3aIy CTaTUCTUYECKUX HCCIEI0BaHUN.
OcnosHas yenvb — BeIpabOTAaTh YMEHHE MPUMEHSTh CBOMCTB, CTEIICHU C LIEJIBIM MTOKa3aTelleM B
BBIUMCJICHUSIX M TpeoOpa3zoBaHUsX CcGOPMUPOBATh HayalbHbIE MPEACTaBICHUS O cOope U
TPYIIUPOBKE CTATUCTUUECKUX JAHHBIX, UX HATJISAIHON MHTEPIPETALIUHU.
B a100 TEMe GpopMynHpyrOTCS CBOMCTBA CTETIEHU C LIENbIM MTOKa3zaTeneM. MeToa Joka3aTenbcTBa
ATUX CBOWCTB MOKA3bIBAETCS HA MPUMEPE YMHOKEHHS CTENIEHEeH ¢ 0JIMHAKOBBIMH OCHOBAaHUSIMHU.
JlaeTcst OHsATHE O 3aMKMCHU YMCIa B CTaHJApTHOM Buie. [IpuBonarcs mpumepsl UCIOIb30BAHUS
TaKOM 3amucH B QU3MKe, TEXHUKE U JPYTUX 001acTIX 3HaHUH.
VYyamuecss TMONMy4arOT HadalbHbIE TPEACTABICHUS OO0 OpraHu3alud  CTaTHUCTUYECKUX
uccienoBanuii. OHU 3HAKOMSTCS C TOHSATHUSIMU Te€HEpaIbHOW M BBHIOOPOYHOW COBOKYITHOCTH.
[TpuBoOaATCS TpPUMEpPHI TPEACTABICHUS CTATUCTUYECKUX MAHHBIX B BHUAE TaOIWI[ YacTOT U
OTHOCHUTEJIbHBIX YacTOT. YUaluMcs MpeaiararoTcs 3aJjaHusl Ha HaX0KJIeHUe Mo Ta0JHIle YacTOT
TaKUX CTATUCTHUYECKHX XapaKTEPUCTUK, Kak cpeaHee apudMeTHUecKoe, MOJa, pa3Max.
PaccmarpuBaeTrcst Bompoc O HArisigHONM HWHTEPHPETAMH CTATHCTHYECKOW HWH(POpPMAIIHH.
M3BecTHBIE yYalIMMCS CIOCOOBI HATJISAHOTO TIPEICTABICHUS CTATUCTHYECKUX JaHHBIX C
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MOMOIIBIO CTOJOYATHIX U KPYTOBBIX JHArpaMM PaCHIUPSIOTCS 3a CUET BBEICHUS TAKUX MOHSATHM,
KaK MOJINTOH Y TUCTOTpaMMa.

3. KBagpaTHble KOpHH
[Tonste 00 wuppanuoHanbHBIX uuciaax. OOmMe cBeIeHUs O JACUCTBUTENBHBIX YHCTAX.
KBanparsbiii kopeHb. [loHATHE 0 HAX0XKAEHUU NPUOIMKEHHOTO 3HAUEHUS! KBaJPATHOTO KOPHSI.
CgoiicTBa KBajpaTHbIX KopHed. I[IpeoOpa3oBaHus BBIpAXEHUMH, COICP)KAIIUX KBaJApaTHHIC
KOpHU. OyHKIUA y = Jx , €€ CBOMCTBA U rpaduK.
OcHnosnas yenb — CHUCTEMAaTU3UPOBATh CBEACHHUS O pAlUMOHAIBHBIX YHCIAX W JaTh
npecTaBieHue 00 HUpPpalMOHATBHBIX YHCIAX, PACHIUPHB TEM CaMbIM IOHSATHE O YHCIIE;
BbIpa0OTaTh YMEHHE BBIMOJHATH MPEOOpPa30BaHUS BBIPAKEHUHN, COJEpKAIIMX KBaJpaTHbIC
KOPHH.
B naHHOl Teme ydaliuecs NMOJIy4arOT Ha4aJbHOE IPEICTABICHUE O MOHATUU JEHCTBUTEIBHOIO
yucia. C 3Toil nenpto 00001Iat0TCs N3BECTHBIC YYAIIUMCS CBEJICHHS O PallMOHAIBHBIX YHCIaX.
Jlns BBeeHUS MOHATHUSI UPPALMOHAIIBHOTO YMCIIA UCIOJIb3YEeTCS UHTYUTUBHO MPEACTABICHUE O
TOM, 4YTO KaKIbIi OTPE30K HMMEET [UIMHY U IIOTOMY Ka)KIOH TOYKE KOOPAMHATHOM NPSIMOU
COOTBETCTBYET HEKOTOpPOE YKCiIo. [loka3pIBaeTCs, 4TO CyIIECTBYIOT TOUKH, HE UMEIOIIHNE PALUO-
HaJIbHBIX a0cCIIHCC.
IIpn BBenE€HHMM TMOHATHS KOPHSA IOJE3HO O3HAKOMHUTH YYAIIUXCA C HAXOXKIECHHUEM KOpHEH ¢
MOMOMUIbIO KaJIbKYJIATOPA.
OcHOBHOE BHUMaHHUE YAENSAETCS MOHATHUIO apU(PMETHUECKOTO KBAJPaTHOTO KOPHS M CBOHCTBAM
apu(QMEeTUYECKUX KBaJpaTHbIX KOpHEH. Jl0Ka3bIBAaIOTCA TEOPEMBbI O KOPHE U3 MPOU3BEICHUS U

[ 2
,I[pO6I/I, a TakKKC TOXACCTBO a = |a , KOTOpPBIC IOJYYAaOT NMPUMCHCHUC B Hp606pa3OBaHI/IHX

BBIp@KEHUH, colepKalMx KBaapaTHble KopHU. CrneuuanbHOoe BHUMAaHUE — yIENIsSeTcs
OCBOOOKJEHUIO OT UPPALMOHAJIBLHOCTH B 3HaMEeHaTele JApoOuM B BBIPAXKEHHUSIX BUJA

a a
Vo' Vbie

yuamuxcs. PaccmarpuBarorcs (yHKIUS 6=+6, ee croiictBa u rpapuk. Ilpu uzydenun

HpO,Z[OJ'DKaeTCH pa60Ta o pa3sBUTHIO q)YHKI_[I/IOHaJ'ILHBIX Hpe,I[CTaBJ'IeHI/Iﬁ

" 2
byHKIIMKN Y = Jx mokasbiBaeTes ee B3aMMOCBSI3D C byHkuuen y = x°, rae x > 0.

4. KBaaparnbie ypaBHeHUA
KBagpatHoe ypaBHeHue. @opmyna KOpHEW KBaJpaTHOrO ypaBHEHHs. PelieHue panroHaIbHBIX
ypaBHeHui. Pemenue 3agad, NPUBOMIIIMX K KBAaJApPAaTHBIM YPaBHEHHUSIM M IPOCTEUIINM
palMOHANIbHBIM YPABHEHUSM.
OcHosHas yenb — BBIPAOOTATh yYMEHUS peIIaTh KBAJApaTHBIE YpaBHEHUS W MPOCTEHIINE
panMoHaNIbHbIE YPABHEHUS U IPUMEHSATh UX K PEIICHUIO 3a/]1a4.
B Havane TemBl NPUBOIATCA IPUMEPBHl PELICHUS HENOJHBIX KBAJpPaTHBIX YpPaBHEHUM.
PaccmarpuBatoTcs anropuTMbl pelIeHUsT HEMOIHBIX KBaIPATHBIX YPAaBHEHUH pa3IMuHOIO BUJIA.
OCHOBHOE BHUMAaHHE CIEAYET yICIUTh PEIICHUIO YPABHEHHUI BHIA ax’+bx+c=0,rmea#0,c
UCToNb30BaHeM (opMynbl KopHel. B maHHO#W Teme yuwammecs 3HaKOMSTCS C GopMyliaMu
BI/IeTa, BbIpAXAarOIMMKU CBA3b MCXKIAY KOPHAMH KBAaApPaAaTHOr0O YpPaBHCHUA H €ro KO-
sbunmentamu. OHU HUCHONB3YIOTCS B JAJbHEWIIEM TMPU JOKA3aTEIbCTBE TEOPEMBI O
Pa3I0KECHUU KBAIPATHOT'O TPEXYJICHA Ha JIMHEWHEIE MHOKUTEH.
VYyamuecs: OBIaJeBalOT CHOCOOOM pelieHUs] APOOHBIX PAIMOHANBHBIX YPAaBHEHUM, KOTOPBIiA
COCTOHUT B TOM, YTO PCHICHUEC TAKUX ypaBHeHI/Iﬁ CBOOUTCH K pCHICHUIO COOTBETCTBYIOIIUX LEIIbIX
YpaBHEHUH € MOCIIEYIOUIUM UCKIIFOUEHHEM MOCTOPOHHUX KOPHE.
N3yuenne maHHOW TEMbI II03BOJIAET CYIIECTBEHHO pPACIIMpPUTh amnmapaT YpaBHEHHH,
MCIIOJIb3YEMBIX ISl pEIEHUsI TEKCTOBBIX 3a/a4.

9 kJaacc
1. HepaBeHcrBa
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UucioBble HepaBeHCTBA W HX CBOWCTBA. llouneHHOE ClOXKEHHE M YMHOMKEHHE YHCIOBBIX
HepaBeHCTB. JIMHEITHbIE HEPAaBEHCTBA C OJHON MEPEMEHHON U UX CUCTEMBI.
Ocno6nas yenb — O3HAKOMUTDH YUaIIMXCs C IPUMEHEHHE: HEPABEHCTB ISl OLEHKU 3HAYEHUH
BBIP@)KEHUI, BBIPA0OTaTh YMEHHE pellaTh JMHEHHbIE HEPAaBEHCTBA C OJAHON IEPEMEHHOM M MX
cucteMbl. CBOWCTBa YHCIOBBIX HEPABEHCTB COCTAaBIAIOT Ty 0a3y, Ha KOTOPOH OCHOBaHO
pellIeHNE JIMHEHHBIX HEPABEHCTB C OAHOM IEPEMEHHOW. TeopeMbl O MOWIEHHOM CIIOXCHUM U
YMHOXEHUHM HEPABEHCTB HAXOJAT MPUMEHEHHUE IIPHU BBIIOJHEHUH MIPOCTEHIINX YIPA)KHEHUN Ha
OLIEHKY BBIP@KEHUI IO MeToJy rpaHull. BBoadTcs MOHATUS aOCOJIIOTHOW IOTPEIIHOCTH U
TOYHOCTH MPUOJIMKEHUS, OTHOCHTEIBHON NOTPEIIHOCTH. YMEHHS HPOBOIHUTH JAEAYKTHBHBIC
pacCyXJIeHHs IOIYy4aloT pa3BUTHE KaK IIPU JIOKA3aTeNbCTBAX YKa3aHHBIX TEOpPEM, TaK U IPU
BBIIIOJIHEHUH YIIPAKHEHUM Ha J0Ka3aTeIbCTBA HEPABEHCTB.
B cBs13u ¢ peleHneM TMHEWHBIX HEPAaBEHCTB C OHOM MEPEMEHHOM AAETCs MOHATHE O YUCIIOBBIX
IPOMEXYTKaX, BBOJSITCS COOTBETCTBYIOLIME Ha3BaHUs W 0003HaueHHs. PaccMOTpeHuio cucreMm
HEPABEHCTB OJHOM IEPEMEHHOM IPEIIIECTBYET O3HAKOMJICHME Yy4YalluXcs C IOHATHUAMHU
nepecedeHust U 00beJUHEHHSI MHOKECTB.
IIpu penieHMM HEPABEHCTB HCIOJB3YIOTCS CBONCTBA PABHOCUJIBHBIX HEPABEHCTB, KOTOPHIE
Pa3bIACHAIOTCA Ha KOHKPETHBIX mpuMepax. Ocoboe BHUMAaHHE CIEAyeT yIeNUTh OTpaboTKe
YMEHUS pellaT MpocTeiiine HepaBeHCTBa BUa ax > b, ax < b, ocTaHOBUBIIKCH CrielHaNIbHO Ha
ciyyae, korna a < 0.
B 310l Teme paccMaTpUBAaEeTCs TaKXKE PELICHUE CUCTEM IBYX JUHEHHBIX HEPABEHCTB C OJHOU
NIEPEMEHHOI, B YaCTHOCTH TaKUX, KOTOPBIE 3allMCaHbl B BUJIE IBOMHBIX HEPABEHCTB.
2. KpagparuuHas pyHKIUSA

Oynkuus. CoiictBa pyHkuuil. KBagpatHelil TpexwieH. Pa3noxeHne KBaapaTHOrO TpeXwieHa Ha
MHOXUTENHU. OyHKIMA y = ax? + bx + ¢, ee cBoiicTa i rpauk. CTeneHHas byHKLUS.
Ocno6nas yenb — pPacUIMPUTH CBEICHMS O CBOMCTBaX (DyHKIUH, O3HAKOMUTH YYaIIUXCS CO
cBoOiicTBamMu U rpaduKoM KBaJpaTHUHON QyHKIHMH. |
B nauane Tembl cucteMaTHU3UPYIOTCS cBelleHUs 0 QyHKIUAX. [IOBTOPSIFOTCSI OCHOBHBIE MOHATHS:
(byHKLUS, apryMeHT, 001acTh ompeenenus GQyHKuuu, rpaguk. /laroTcs moHsATHS 0 BO3pacTaHUU
U yObIBaHMM (YHKIMH, IPOMEKYTKAX 3HAKOIOCTOSHCTBA. TeM caMbIM co3faeTcs 0aza Juist
YCBOEHMsI CBOMCTB KBaJpaTHUHOW M CTEMEeHHOW  (QyHKIMM, a Takxke A8 JAalbHEHIIEro
yray6neHnst pyHKIMOHAIBHBIX MIPEICTaBICHUH TPU U3yYEeHUH Kypca ajireOphl U Havasl aHaIu3a.
[ToaAroTOBUTENBHBIM LIArOM K M3YYEHHUIO CBOMCTB KBaJpaTUYHOM (YHKLIMU SBISETCS  TaKkKe
paccMOTpeHHe BONpoca O KBAJPaTHOM TPEXWIEHE U €ro KOpHSX, BBIIEICHMM KBajpara
JBy4I€HA U3 KBAJPAaTHOIO TPEXWICHA, PAa3JI0KEHNN KBAIPaTHOIO TPEXWIEHA HA MHOXKHUTEIH.
N3ydeHue kBapaTUUHON (PYHKIIMY HAYMHAETCS C pACCMOTPEHUS QYHKIIUH Y = ax?, ee CBOWCTB H
ocoOeHHOCTeH rpaduka, a TakKe IPYrUX YacTHBIX BUAOB KBaJAPaTUYHON (QYHKIMHU — (DYyHKIHIA
y=ax’+b, y=a (x - M)% DTH CBeJCHHs UCIIONB3YIOTCS IPH H3YUCHHN CBOHCTB KBAIPATHIHOIN
¢byHkuuu ob1ero Buaa. BaxxHo, 4ToOb! yJalyecs MOHsUIH, YTO TpapuK GYHKIUHU Y = ax?+ bx +
C MOXET OBITh TOJydeH U3 rpaduka (QYHKIHH y = ax” ¢ MOMOIIBI0 JIBYX MapalieTbHbIX
nepeHocoB. [Ipuemsl moctpoenus rpaduka GyHKIHH Y = ax’ + bx + ¢ 0TpabaTBIBAIOTCS Ha
KOHKpeTHbIX npumepax. [Ipm 3ToM ocoOoe BHUMaHHE cieqyeT YAEIUTh (POPMHPOBAHUIO Yy
yyalluxcss YMEHHs YyKa3blBaTh KOOPJAWHATHI BEPUIMHBI MNapaboibl, €€ OCh CHUMMETPHH,
HalpaBJieHUE BeTBEl mapadoibl.
[Ipn u3ydyeHuu STON TeMBbl JalibHEiIIee pa3BUTHE IOJIy4aeT yMEHHE HaXOAWUTh MO Tpaduky
MIPOMEXKYTKHM BO3pacTaHusi U yObIBaHUS (YHKIUU, a TAKKE NMPOMEXKYTKH, B KOTOPBIX (QYHKIUS
COXpaHsIET 3HaK.
Vyariuecss 3HAKOMSATCS CO CBOMCTBAMH CTENEHHON (DYHKIMH Y = X' HPH YETHOM W HEYETHOM
HaTypaJIbHOM IIOKa3arejae II. BBoauTcs moHATHE KOpHSA SHHOM cTeneHH. OHM NOJTy4yaroT
MIPEJICTAaBICHUE O HAXO0XK/ICHUU 3HAYEHUI KOPHS C TOMOUIBIO KaJIbKYISTOPA, IPUYEM BbIpaOOTKa
COOTBETCTBYIOLIIMX YMEHUI He TpedyeTcs.

3. HepaBeHcTBa c 01HON MepeMeHHOI
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Llensie ypaBHeHus. [IpoOHble panMoHanbHbIE ypaBHEHHs. HepaBeHCTBa BTOpPOIl CTemeHU c
OJHOI epeMeHHOM. MeTo1 MUHTEPBAJIOB.
OcnosHas yenp — CUCTEMATU3UPOBATh U 000OIIMTH CBEJCHHS O PEIICHUH IENBIX U JPOOHBIX
paLMOHATILHBIX YPAaBHEHUH ¢ OJJHON MepeMeHHON, chopMUpPOBaTh YMEHHUE pellaTh HEPAaBEHCTBA
BH):[aax2+bx+c>01/1J1Hax2+bx+c<0,raea;é0.
B sToli Teme 3aBepiiiaeTcss M3y4eHrue palMoOHaJbHbIX YPAaBHEHUN C OJHOM mepeMeHHOU. B cBs3u
C 9TUM IMPOBOJIUTCS HEKOTOPOE 00O00IICHNE U YTIyOlIeHne CBeACHUN 00 ypaBHEHUSIX. BBosTCS
HNOHATHA LEJIOr0 pPAalMOHAJIBHOIO YPABHEHMS W €ro CTENECHH. Y4Yalllhecs 3HAKOMATCSA C
pELICHUEM YPaBHEHUW TPETbEW CTENEHU M YETBEPTOM CTEIEHU C IOMOIIBIO Pa3JIOKECHMs Ha
MHOKUTEIM U BBEIEHUS BCIIOMOTATEIIBHOM MepeMeHHOW. MeTol peleHusl ypaBHEHHH IyTeM
BBEICHUS BCIIOMOTATENIBbHBIX NMEPEMEHHBIX OyJeT HIMPOKO MCIOIb30BATHCS B JAJbHEHIIEM MpU
pELICHUH TPUTOHOMETPUYECKHX, JIOrapu(MUUECKUX U IPYTUX BUIOB YPaBHEHUM.
PacmmmpsitoTcst  cBeieHUSt O peleHUH JpOOHBIX palMOHATBHBIX ypaBHEHHMU. Ydyaruecs
3HAKOMATCA ¢ HEKOTOPBIMU CIIELIMATIbHBIMUA IIPUEMAMHU PEIICHUS TAKUX YPABHEHUH.
PopMHUpOBaHNE YMEHUH PEIIaTh HEPABEHCTBA BUAA ax’+bx ++¢ >0 wm ax’ + bx + ¢ <O, re
a # 0, ocymecTBiseTcs ¢ Oropoi Ha cBeeHUs O rpaduKe KBaApaTUUHONW (QYHKLNU.
VYyamuecss 3HaKOMATCA ¢ METOJOM MHTEPBAJIOB, C IIOMOILIBIO KOTOPOr'0 PEHIAIOTCs HECIIOKHBIE
paloHaIbHbIE HEPABEHCTBA.
4. HepaBeHCTBa ¢ IByMs llepeMeHHbIMH
VYpaBHeHME C ABYMs NepeMEHHbIMU U ero rpaduk. CucreMbl ypaBHEHHIH BTOPOH CTENEHHU.
Pemlenne 3amad ¢ NOMOIIBIO CHCTEM YpaBHEHHMM BTOpOM creneHH. HepaBeHcTBa ¢ aByms
IIEPEMEHHBIMU U UX CUCTEMBI.
Ocnognas yenb — BbIpabOTaTh YMEHUE PEIIATh IPOCTEHIINE CUCTEMBI, COJIEPIKALLUE YPAaBHEHUE
BTOPOI CTENEHU C ABYMs IIEPEMEHHBIMH, U TEKCTOBBIE 33/1a4i C ITOMOLIBIO COCTaBICHMS TaKUX
CUCTEM.
B nanHOl TemMe 3aBepIIACTCs U3yYEHUE CUCTEM YpaBHEHUH C JByMs IepeMeHHbIMH. OCHOBHOE
BHMMAaHHUE YJEIAETCS CHCTEMaM, B KOTOPBIX OJHO W3 YPaBHEHMI NEPBOM CTENEHU, a APYroe
BTOPOH.
N3BecTHBIN ydammMcest croco0 TOJCTaHOBKM HAXOJWUT 3/1eCh JalibHEWIlee MNPUMEHEHHE U
MIO3BOJISAET CBOAUTH PELICHUE TAKUX CUCTEM K PELICHUIO KBAIPATHOIO YPaBHEHUS.
O3HakoOMJIEHHE yJallluXcsl C IpUMepaMH CUCTEM YPABHEHMH C IByMsI IEPEMEHHBIMH, B KOTOPBIX
00a ypaBHEHHs BTOPOIl CTENEHH, JOJKHO OCYIIECTBIIATHCS C JOCTATOYHOM OCTOPOXKHOCTBIO U
OTrpaHUYMBATHCS MPOCTEHIIMMU IPUMEPAMH.
[TpuBneueHre M3BECTHBIX YYalIUMCs TpadUKOB MO3BOJISIET NMPUBECTU NMPUMEPHI rpaduyecKoro
pemieHus cucteM ypaBHeHUH. C moMomiblo rpaduyecKux IMPeACcTaBICHUIl MOMXHO HarJIsIHO
MIOKAa3aTh yYalIMMCsl, YTO CHUCTEMBI JIByX YPaBHEHUH C ABYMs IEPEMEHHBIMU: BTOPON CTENIECHU
MOTYT UMETh OJIHO, JBA, TPH, YETHIPE PEIICHUS NI HE UMETh PEIICHUMN.
Pa3zpaGoTanHblii MaTeMaTHUECKMI ammaparT MO3BOJSET CYHIECTBEHHO pacIIMpUTh Kiacc
COJIEpXKATENbHBIX TEKCTOBBIX 3a/1a4, PEIIAEMBbIX C IOMOIIBIO CUCTEM YPAaBHEHHUM.
W3ydyeHne TeMbl 3aBepuIacTCs BBEIACHUEM IIOHATHN HEpaBEHCTBA ABYMs IEPEMEHHBIMH U
CHUCTEMBbl HEPaBEHCTB C JByMs IepeMeHHbIMH. CBeieHusl O rpadukax ypaBHEHUH C JBYMs
NIEPEMEHHBIMH MCIOJIB3YIOTCS MPU WIUTIOCTPALIMM MHOXKECTB PELIEHUI HEKOTOPBIX MPOCTEHIINX
HEPaBEHCTB C JBYMs IEPEMEHHBIMU U UX CHCTEM.
5. DyeMeHTHI NPUKJIATHON MaTeMaTUKH
Matemaruueckoe monenupoBanue. IlponenTtHsie pacuersl. [IpubinnkeHHbIE BBIYMCICHUS.
OcHoBHBIE TpaBHJIa KOMOMHATOpHKH. OTHOCHUTENIbHAS YacTOTa M BEPOSITHOCTH CIIy4ailHOTO
coObITus. Knaccuueckoe onpeznenenue BeposiTHOCTH. HauanbHble CBeIeHUS O CTaTUCTHKE.
OcHo6nas yenb — 03HAKOMUTD yUaIIUXCs C MOHATUSAMU NIEPECTAHOBKHU, PA3MEILIEHUS, COUETAHUS
U COOTBETCTBYIOIIMMH (HOpMyJIaMH JJIsl MOJCUYETa UX YHUCIIA; BBECTH MOHATHS OTHOCUTEIbHON
YaCTOThI U BEPOSITHOCTH CIIy4alfHOT'O COOBITHSL.
W3yueHne TeMbl HAUMHAETCS C PEIIEeHUs 3a/a4, B KOTOPBIX TPeOYyeTCsl COCTaBUTh T€ MJIM MHBIE
KOMOWHAIIMM 3JEMEHTOB M TOACYUTATh WX 4YUCIO. Pa3bscHAeTcs KOMOWHATOpPHOE MpPaBUIIO
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YMHOXEHHS, KOTOPOE UCTONB3YeTCs B JajlbHEHIIeM MpH BhIBOAE GOpMYI AJIs MOACYETa YnCiIa
MEePECTAaHOBOK, pa3MeIIeHUH U coueTaHuid. [Ipw m3ydeHMH NaHHOTO Marepuana HEOoOXOIUMO
00paTUTh BHUMAaHUE YyYalIUXCS HA PA3IMUUE TMOHATUNA «pPa3MEUICHUE» U «COUYETaHUEY,
chopMHUpPOBaTh Y HUX YMEHHUE ONPEAENATh, O KAKOM BUJe KOMOUHALIMN UET peub B 3aaue.
B nmanHOU Teme ydamuecs 3HAKOMSTCS C HAa4aJbHBIMU CBEACHUAMHU U3 TEOPUHU BEPOSITHOCTEH.
BBonsTcss moHsTHS «CiydaiiHOE COOBITHE», «OTHOCHUTEIbHAs 4YacTOTa», «BEPOSTHOCTH
CIIy4aifHOTO COOBITHS». PaccMaTpuBAarOTCS CTAaTHCTHYECKUNA W KIIACCHYECKHH TOAXOIBI K
OTIPEICNICHUIO0 BEPOATHOCTH CIy4allHOro coObITHs. BakHO 0OpaTUTh BHHUMaHHME y4allUXcs Ha
TO, YTO KJIACCHYECKOE OINPENIEICHUE BEPOATHOCTH MOKHO ITPUMEHSATH TOJIBKO K TAKUM MOJIEIISAM
peasibHBIX COOBITHIA, B KOTOPBIX BCE UCXO/IbI SIBJISIOTCS PABHOBO3MOXKHBIMHU.

6. UmucaoBbie MOCIEA0BATEILHOCTH
YucnoBble MOCIEA0BATEIbHOCTU. ApU(MeTHUECKas U reoMeTpudeckasi mporpeccuu. Oopmysbl
M-TO YJ€HA U CYyMMbI IIEPBBIX N WICHOB Mporpeccur. beckoHeuHo yObIBarolas reoMmeTpuiecKas
IIPOrpeccusl.
Ocnoenas yenp — NnaTh MOHATHS 00 apU(PMETHUYECKONH U TC€OMETPHUYECKOW IMPOTPEeCcCUsX Kak
YHCIIOBBIX MOCIEI0BATENILHOCTIX 0COOOr0 BUIA.
[Ipy m3yyeHHn TeMbl BBOJAMTCS MOHATHUE IMOCIEAOBATEIbHOCTH, PA3bICHACTCS CMBICI TEPMHUHA
«N-i  4lIeH TOCIeI0BaTeNbHOCTHY, BBIPAOATHIBACTCS YMEHHE HCIOJb30BaTh HHAEKCHOE
0003HauYeHHEe. DTH CBEJECHUS HOCAT BCIIOMOTATEIBHBIM XapaKTep U UCIIONb3YIOTCS JIJIS U3yUEHUs
apupMETUYECKON U TEOMETPUUYECKON TPOTPECCHiA.
Pabora ¢ dopmymamu N-TO YiIeHAa W CYMMBI NEPBBIX WICHOB MPOTPECCHI, MOMUMO CBOETO
OCHOBHOIO  HAa3HA4€HMs, I[O3BOJSET HEOJHOKPATHO BO3BpPALIAThCA K  BBIUYUCICHUSM,
TO/IECTBEHHBIM MPEOOPa30BaHUSM, PEIICHUIO YPABHEHH, HEPABEHCTB, CUCTEM.
PaccmaTpuBaroTcs XapakTepUCTHYECKHE CBOICTBa apu(METHUYECKOW U TeOMETPUUYECKOM
MPOTPECCHUI, YTO TO3BOJIAET PACIIMPUTH KPYT MPEIaracMbIx 3a1a4.

4 TemaTnueckoe IVIAHMPOBAHHE C ONpe/leJieHHeM OCHOBHBIX BH/I0B Y4eOHOI
NesITeIbHOCTH
B TemaTHuecKkoM TIaHUPOBAHWW pa3feiibl OCHOBHOTO COJEpKaHUs MO anreOpe pa3OuThI
Ha TEMBl B XPOHOJIOTHM WX HM3YYCHHUsS, IO COOTBETCTBYIOIIMM ydeOHHMKaM «Aurebpa — 7 »,
«Anrebpa — 8», «Anredpa — 9 ».

Oco0OeHHOCTBIO TEMaTHMYECKOTO IIJIaHUPOBAHUS SBISAETCS TO, YTO B HEM COJEPIKUTCS
ONKCaHHE BO3MOXKHBIX BHJIOB 00pa30BaTeJIbHOW /JesiTeIbHOCTH YYallMXcsi B Ipolecce
YCBOEHHsI COOTBETCTBYIOIIETO COAEP KaHUs, HAIIPABICHHBIX HAa JOCTH)KEHHE TOCTABJICHHBIX Lie-
aei o0yueHus. DTO OPUEHTHPYET YUUTENsI Ha YCUJICHUE AeATEIbHOCTHOTO M0/IX0/1a B 00y4YeHUH,
Ha OpraHu3alMio pa3HOoOOpa3HOW Y4YeOHOH JeATeJbHOCTH, OTBEYAIOIIEH COBPEMEHHBIM
TMCHUXOJIOTO-TIEAArOTUYCCKUM BO33PCHUAM, HAa UCITIOJIB30BAHUEC COBPEMCHHBIX TEXHOJIOTHH.

No Kon-Bo XapakTepucTuKa OCHOBHBIX BUIOB
rnal_am 7 kiacc 4acoB 10 NEeSITeIbHOCTH YUE€HUKA
IIporpaMMme (Ha ypoBHE y4eOHBIX JIeHCTBUIA)

Pacnosnasamsv 4uCIOBBIE BBIPDAKEHUSA U
BBIPAKCHUS C [IEPEMEHHBIMMU, JINHEHUHBIE
ypaBHeHus. [IpuBoANTE NpUMEpBI BBIpaXKEHUN
C IEPEMEHHBIMHU, JIMHEWHBIX YPABHEHUN.
CocTaBiATh BBIpAXKEHUE C IEPEMEHHBIMU I10
YCIIOBHIO 3aJaui. BrImomHATh mpeodpa3oBanus
BBIPAYKEHUI: IPUBOJUTH [1O00HBIE
cllaraeMble, pacKpbIBaTh CkoOKkH. HaxonuTh
3HAYEHUE BBIPAXKCHUS C IICPEMEHHBIMHU IIPU
3a/IaHHBIX 3HAYCHUSAX [ICPEMEHHBIX.

JIuneliHOe ypaBHEHHE C
OJIHOM MEPEMEHHOM

KonrtponsHast pabora Ne
1-1q
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KnaccudunupoBats anredpandeckue
BbIpakeHUsl. ONUCHIBATH 1€JIbI€ BHIPAKECHMUSI.
Dopmynuposams ONPECICHUE JIMHEHHOTO
ypaBHeHus. PemaTe 1MHEHOE ypaBHEHUE B
oOuiem Buze. IHTepnpeTupoBarh ypaBHEHHE
KaK MaTeMaTUYECKYI0 MO/JIEIb pealbHON
cutyanuu. ONUCHIBaTh CXEMY PELICHHS
TEKCTOBOM 3a7]a4M, IPUMEHATH €€ JJIs pEIICHUS
3a/1a4

]_IeJ'ILIC BbIPAKCHUSA

KonTpomnbHbie paboThl
Ne 2,345 mo 1u

52

Dopmynuposamy:
onpeodenenusi. TOXIECTBEHHO PaBHbIX
BBIPAKEHUH, TOXKJIECTBA, CTEIIEHU C
HaTypaJIbHBIM I1I0Ka3aTeieM, OJHOWICHA,
CTaH/IapTHOI'O BUJa OJHOWIEHA,
K03 uinenTa ofHOWIEHA, CTENIEHU
OJIHOYJIEHA, MHOTO4JIEHA, CTENIEHU
MHOT'OYJICHA;
ceoticmaéa: CTENEHU ¢ HaTypaJlbHbIM
II0Ka3aTeleM, 3HaKa CTEIICHHU;
npaeuna: 10Ka3aTeabCTBa TOXIECTB,
YMHOXEHHS OJJHOYWIEHA HA MHOTOUJIEH,
YMHOXEHHUSI MHOT'OUJIEHOB.
Joxazbieams CBOWCTBA CTEIIEHU C
HaTypaJIbHbIM I10Ka3aTesieM. 3alluChIBaTh U
JI0Ka3bIBaTh (POPMYJIBL: IPOU3BEIACHUS CYMMBI
Y Pa3HOCTH JIBYX BBIPAKEHUH, pa3HOCTH
KBaJIpaToOB JBYX BBIPAXXKCHUI, KBaJpaTa CyMMBbI
U KBaJlpaTa pa3HOCTH JBYX BBIPAXKCHUH,
CYMMBI KyOOB M pa3HOCTH KyOOB JIBYX
BBIPaKECHMIA.
Buviuuciams 3Ha4YeHUE BBIPAKEHUN
¢ nepeMeHHbIMU. [I[pruMeHATh CBONCTBA
CTETIEeHH JUIsI TPeoOpa30BaHUs BBIPAKEHHIM.
BbINONTHATE YMHOKEHNE OJTHOYJICHOB U
BO3BEJICHUE OJHOWIEHA B cTeneHb. [IpuBoanuTh
OJIHOYJIEH K CTaHJIaPTHOMY BHy. 3alIUCHIBATh
MHOTOYJIEH B CTAHJAPTHOM BUJIE, ONPEAEIATh
cTerneHb MHOrouseHa. [Ipeo6pazoBbIBaTh
MIPOU3BEICHNE OJTHOYJICHA U MHOTOUJIEHA;
CYMMBI, pa3HOCTH, IPOU3BENECHUSA JBYX
MHOTO4JIEHOB B MHOTOWJIEH. BBINONHATD
pa3I0KEeHNE MHOTOWIEHA HA MHOXKUTEIN
CIIOCOOOM BBIHECEHHUS 00IIEro MHOKHUTEINS 3a
CKOOKHM, CIIOCOOOM TPYHIIHUPOBKH, 10
(dhopMysiaM COKpaIEHHOTO YMHOXKEHHS U C
IPUMEHEHHEM HECKOJIBKHX CIIOCOOOB.
Hcnonp3o0BaTh ykazaHHbIE TPeoOpa3OBaHus B
IIPOLIECCE PELICHUSI YPAaBHEHUN,
JI0KAa3aTeNbCTBA yTBEPIKACHUMN, pELICHHS
TEKCTOBBIX 33Ja4

OyHKIUU

12

IIpusooums IpuUMeEphI 3aBUCUMOCTEH MEKTY
BeJMurHaMu. Pa3znuyate cpeay 3aBUCUMOCTEN
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Kontponbnas padota No
6 -1u

(yHKIIMOHATIbHBIE 3aBUCUMOCTH.
Onucvleams nousimus: 3aBUCUMON 1
HE3aBUCUMOM NepeMeHHbIX, QYHKIINY,
apryMmenTa (yHKIIUH; CTIOCOOBI 3a/T1aHUS
¢ynkuun. opMyaMpoBaTh ONpPEEICHU:
oOmactu onpeaeneHus GyHKINUU, 00IaCTH
3Ha4YCeHHH QyHKIUH, Tpaduka GyHKINH,
JTMHEHHOU (QYHKINU, IPSIMOI
IPONOPLHUOHATIBHOCTH.

Buviyucniams 3nauenne GyHKIUU 10 3aJaHHOMY
3Ha4yeHuo aprymenTa. CocTaBiATh TaOIULbI
3HayeHu# QyHKIuu. CTpouTh rpaduk
byHKIMH, 3a1aHHON TabimuHo. 1o rpaduky
(byHKINY, SBISIOUICHCS MOJIEIBIO PEATbHOTO
npoliecca, OnpeAessaTh XapaKTePUCTUKHU 3TOTO
nporecca. Ctpouts rpaduk THHEHHON
(GYHKLIMU U IPSIMOI NPOIOPIUOHAIIBHOCTH.
OnwuceIBaTh CBOWCTBA 3TUX (DYHKIMH

Cucrembl TUHEHHBIX
YPaBHEHUU C IBYMsI
IIEpEMEHHBIMU

KonTponbnas padora Ne
7 -1u

19

IIpusooums npumepwvl: ypaBHEHUs C ABYMS
NEPEMEHHBIMU; IMHEHHOIO YPAaBHEHUS C IBYMS
IIEPEMEHHBIMH; CUCTEMBI JBYX JIMHEHHBIX
YpaBHEHUH C IBYMSI IEPEMEHHBIMH; pEaJIbHbBIX
IIPOLIECCOB, U1 KOTOPBIX YPaBHEHUE C JBYMsI
NEPEMEHHBIMH UJIM CUCTEMA YpaBHEHUH C
JBYMsI IEPEMEHHBIMU SBIISAIOTCS
MaTeMaTUYECKUMU MOJIEIISIMH.
Omnpenensrs, SBISETCS JIN apa YUCel
pelIeHreM JaHHOTO YpaBHEHUS C IByMsI
NIEPEMEHHBIMH.
Dopmynuposams:
onpeodenenus.; pellieHs] ypaBHEHUs C ABYMS
[IEPEMEHHBIMH; YTO 3HAUYUT PELIUTh YPaBHEHHE
C IByMs ITlepeMEHHBIMU; Ipaka ypaBHEHHUS C
JBYMsI IEPEMEHHBIMU; TUHEHHOTO YpaBHEHUS C
JBYMsI IEPEMEHHBIMU; PEILICHUS CUCTEMBI
YPaBHEHUI C IByMS IEPEMEHHBIMY;
c601icmea yPaBHEHUI C IBYMs IEPEMEHHBIMHU.
Onucvléams: CBOWCTBA rpaduka TMHEHHOTO
ypaBHEHUS B 3aBUCUMOCTH OT 3HAYEHUI
KOX(QPHUIHMEHTOB, TpapUUeCKUl METO
pELIeHUs CUCTEMBI ABYX YpaBHEHUI C IBYMsI
IIEPEMEHHBIMH, METO/I ITOICTAHOBKU U METOJ
CJIOKEHHUS JIsl pEIICHUS CUCTEMBI IBYX
JMHENHBIX YPaBHEHUH C IBYMS IIEPEMEHHBIMH.
Cmpoumb rpa@uK JUHEHHOTO YPaBHEHHUS C
JBYyMsI IEPEMEHHBIMU. PemiaTe CUCTEMBI IBYX
JIMHENHBIX YPAaBHEHUH C ABYMsI IEPEMEHHBIMH.
Pewamys TexcTOBBIE 337]a41, B KOTOPBIX
CHCTEMA JIBYX JIMHEHWHBIX YPAaBHEHUU C JBYMS
IIEPEMEHHBIMHU SIBIISIETCS MaTeMaTH4YECKON
MOJIEJIBIO PEATBLHOIO IIpoLecca, U
MHTEPIPETUPOBATH PE3YJILTAT PELICHUS
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CHUCTEMBI

IToBTOpenue u
cucTeMaTu3anus
y4eOHOro MaTepuasa

HToroBast KOHTpPOJIbHASI
pabora Ne 8

1

Bcero:

105

8 kiacce

PanmonanbHble
BBIPAXKEHHUS

KonTponbabie paboTsl
Ne 1,23 mo 1g

45 gaca

Pacno3naBath IS pauroHaIbHbIE
BBIPAKEHUS, IpoOHbIE panuoHaIbHbIE
BBIDAKEHUSI, IPUBOJUTH MPUMEPBl  TAKUX
BBIPAKCHUI.

®opMynHpOBaTh:

ONpe/eNeHUsl: PALUUOHATIBLHOTO BbIPAXKECHMUS,
JOYCTUMBIX 3HAYECHUI MIEPEMEHHOM,
TOKJIECTBEHHO paBHBIX BBIPAXECHUH,
TOXKJIECTBA, PaBHOCHUJIbHBIX yYpaBHEHUH,
palMOHAJIBLHOTO  yYpaBHEHHUS, CTENEHU C
HYJIEBBIM II0KAa3aTesieM, CTENEeHH C LEIbIM
OTpULATENIbHBIM II0Ka3aTelieM, CTaHAapTHOIO
BUJIa YKCIIa, 0OPaTHON MPOMOPIIMOHATBHOCTH;
CBOMCTBA: OCHOBHOE CBOWCTBO palMOHAIBHOU
npobu, CBOMCTBA  CTEMEHHM C  LEIbIM
II0Ka3aTeleM, ypaBHEHUH, (YHKIINY;

npaBuja: CIOKEHMSI, BBIUUTAHUS, YMHOKEHUS,
JeneHus:  apoOed, BO3BEACHUS JIpoOUM B
CTEIICHb;

yCIIOBUE PAaBEHCTBA ApOOHU HYIIIO.

Jloka3plBaTh CBOICTBA CTENEHH C LEIBIM
MIOKa3aTeJIeM.

OnwuceiBath rpaduyeckuif METOA peleHHs
YpaBHEHUH C OAHON EPEMEHHOM.

[IpumensTh OCHOBHOE CBOMCTBO
panMoHaNbHOM  poOM  [JIT  COKpAIleHHs
U npeodpazoBanus Jpodeit. [lpuBonuth 1podu
K HOBoMY (00mieMy) 3HameHarento. Haxoautsb
CYMMY, Ppa3HOCTb, IPOHU3BEJIEHHUE U YaCTHOE
IpoOeii. BreimonsaTh TOXKJIECTBEHHBIE
peoOpa3oBaHUs PallMOHAIBHBIX BHIPAKEHUH.
Pemats YpaBHEHHS C IEPEMEHHOU B
3HaMeHaTese Ipoou.

[IpumeHsATh CBOMCTBA CTENEHHM C  LEIBIM
MoKazaresiem JUIS npeobpazoBaHus
BBIPAKCHUI.

3anuchIBaTh YMCIa B CTAHJAPTHOM BH/JIE.
BbIMONHATE NMOCTpOEHHE U uTEeHHE Tpaduka

GyHKIUH.

KBagparHble KOpHHU.
JleiicTBUTENIBHBIE
YHCIIa.

23 4acoB

OnuceIBaTh: IIOHSATHE MHOXKECTBaA, J3JIEMCHTA
MHOKECTBA, CITIOCOOBI 3aaHusl MHOXCCTB,
MHOXCECTBO HATypaJbHBIX YHCCII, MHOXCECTBO
HCJIbIX YHUCC]I, MHOXCCTBO pallMOHAJIBbHBIX
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KonrtponsHas pabora Ne
4 -1u

qucesl, MHOXKECTBO JICHCTBUTENBHBIX YHCET U
CBSI3U MEXIy ATUMH YU CIIOBBIMU
MHOXECTBAaMH; CBSI3b MEXJ1y OECKOHEYHBIMU
JNECATUYHBIMA JPOOSMU ¥  PaAIlOHAIBHBIMH,
UppaLMOHAIBHBIMU YUCIIAMH.

PacnosnaBats paluoHalIbHbIC u
uppanroHanabHble yncna. [IpuBoanTte npumepsl
palMOHAJIbHBIX YHUCE M UPPALUOHAIBHBIX
qucen.

3anuceiBaTh C MOMOUIBIO (OPMYJT CBOHCTBA
JNIEUCTBUH C IEUCTBUTEILHBIMYA YU CIAMU.
DopMyIMpPOBATH:

OIpeJIeJIEHUs: KBAJAPaTHOTO KOPHsS M3 4YHCa,
apu(METHYECKOTO KBAJIpPaTHOTO KOPHA W3
yuciaa, paBHBIX MHOXKECTB, IOJMHOXECTBA,
HepeceyeHUsI MHOKECTB, 00BbeIMHEHUS
MHOXECTB;

CBOMCTBA: (BYHKIHH ¥ = X°, apU(METHIECKOT0
KBaJ[paTHOTO KOPHS, (PYHKIUH .

Jloka3blBaTh ~ CBOMCTBa  apU(PMETUUYECKOTO
KBaJIpaTHOT'O KOPHSI.

Ctpourts rpaduku QyHKIUN y = X° 1.
[lpumeHsTh  TOHSATHE  ApUPMETHUIECKOTO
KBaJpaTHOIO  KOpPHSA Ul BBIYMCIICHMS
3HAQ4YECHUI BBIPAKECHUM.

Yipoiars BBIPAKCHMUS, coJepaKallue
apudmernyeckue KBaJpaTrHble KOpHU. Pemars
ypaBHEHUS. CpaBHuBaTh 3HAYEHUS

BhIpaXeHHUI.  BpImonHsATs  mpeoOpa3zoBaHue
BBIDQKEHUW C IIPUMEHEHUEM BBIHECEHUS
MHOXHWTCJIA HM3-110J 3HaKa KOPHsA, BHCCCHUA
MHOXHUTEJISL TOJ 3HAK KOpHs. BBITONHATH
OCBOOOXKJCHHE OT HUPPAIMOHAIBHOCTH B
3HaMeHaTene JApoOu, aHaIU3 COOTHOILICHHMA
MCXKAY YHCIOBBIMHU MHOXCCTBAMH W HUX
JJIEMEHTaMU.

KBaaparHble ypaBHEHHS

KonTponpHbIe paboThI
Ne 5,6 mo 1u

24 qacos

PacriozHaBath W NPUBOIUTH  HPHUMEPHI
KBaJpaTHbIX yPAaBHEHUN pa3IUYHbIX BHUIOB
(MONHBIX, HEIOJIHBIX, MPUBEAEHHBIX),
KBa/IpaTHBIX TPEXUJICHOB.

OnuceiBaTh B O0mIEM  BHUAE  pEUICHHE
HEMOJIHBIX KBaJIpaTHbIX YPaBHEHUH.

DopMynHpOBaTh:
ONpEIEICHUSA: YPABHEHUs IIEPBOU CTEIICHH,
KBaJpaTHOIO YpaBHEHUS; KBaJpaTHOTO

TpEXUseHa, JUCKpPUMHHAHTa  KBaJpaTHOIO
YpPaBHEHUSA M KBAJpPAaTHOIO TPEXWIECHA, KOPHS
KBaJIpaTHOTO  TpEXuiieHa;  OMKBaApaTHOTO
YpPaBHEHUS;

CBOMCTBA KBaJPATHOT'O TPEXUIICHA;

Teopemy Buera u oOpatHyto eii Teopemy.
3anuchiBaTh U JIOKa3bIBaTh (OPMYITy KOpHEH
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KBaJpaTHOTO YPaBHEHHS. Hccnenosath
KOJIMYECTBO KOPHEW KBAJpaTHOIO ypaBHEHUS B
3aBUMCHUMOCTH OT 3HaKa €ro AMCKPUMHUHAHTA.
JlokaspiBaTh TeopeMmbl: Buera (mpsMyro u
o0paTHy0), O pAa3JIOKEHUH  KBaJAPaTHOIO
TpEXUYJICHA HA MHOXMWTEIU, O CBOWCTBE
KBAJpaTHOIO TPEXUWICHA C OTPULATEIbHBIM
JUCKPUMHUHAHTOM.

OnucelBaTh Ha INpUMEpax METOJA 3aMEHbI
IIEPEMEHHOM JJIs PELICHUS YPABHEHUIA.
HaxomuTe KOpHM KBaJpaTHBIX YPAaBHEHHU
paszinuHbIX BUAOB. IIpuMmensaTs Teopemy Buera
u oOpaTtHyro el Teopemy. BwImOTHATH
pa3lIoKEHUE  KBagpaTHOIO TpEXWIEHa Ha
MHOXUTENH. Haxogurb KOpHM ypaBHEHMIA,
KOTOpBIE CBOJATCS K KBaJpaTHbIM. COCTaBIISITH
KBaJpaTHbIE  YpPaBHEHUS M  YPAaBHCHMS,
CBOJAILIMECS K KBaJpaTHBIM, SBIISIOLIMECS
MaTeMaTUYECKUMU  MOJENSIMU  peaJIbHbIX
CUTYaLMil.

IToBTOpEHUE 1

CUCTEMAaTU3aLIUs 12

y4eOHOro MaTepuaia

Hrorosast KOHTpOIbHAS 1

paborta

Beero: 105 yacos

9 kaace
PacriozHaBatTe W NOpPUBOIUTH  IIPUMEPHI
YHUCIIOBBIX ~ HEPAaBEHCTB,  HEPABEHCTB  C
NIEPEMEHHBIMM, JIMHEHHBIX HEPAaBEHCTB C
OJIHOM IIEPEMEHHOM, IBOMHBIX HEPABEHCTB.
DopMyIUpPOBaTH:
ONpeseNeHusl:  CpaBHEHUS  JIBYX  YHCe,
pELIEHUs] HEPaBEHCTBA C OJHOM IEPEMEHHOM,
PaBHOCUJIbHBIX HEPABEHCTB, PELICHUS CUCTEMBI
Hepasenctsa HEpPaBEHCTB C OJHON IEpeMEHHOH, o0jacTu
OIIpEZICIICHUS BBIPAXKCHMUSI,
CBOMCTBa YHCIIOBBIX HEPABEHCTB, CIOXKEHUS U
20 yacoB | YMHO)KEHHS YMCIIOBBIX HEPABEHCTB

KonTponbnas padora Ne
1-19

Jloka3pIBaTh: CBOKMCTBA YMCIIOBBIX HEPABEHCTB,
TEOPEMBI O  CIOXKEHUM M  YMHOXECHHH
YUCIIOBBIX HEPABEHCTB.

Pemate nuHeliHbIe HEPABEHCTBA.

3anuchIBaTh PEIICHUS HEPABEHCTB U UX CUCTEM
B BUJIC YHUCIJIOBBIX IIPOMEKYTKOB,
00BbeTMHEHHS, TepeceyeHUst YHCIOBBIX
MIPOMEXKYTKOB. Pemars cucremy HEPaBEHCTB C
omHou mepeMmeHHOU. OleHWBaTh 3HAYCHHE
BbIpakeHus. M300pakaTh Ha KOOpPAMHATHOMN
NpAMON 3a/laHHBIE HEPABEHCTBAMM YHCIIOBBIE
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MIPOMEXYTKH

KBagparnunas
byHKIUSA

KoHnTpoibHble paboThl
Ne23 mo 1u

38 gacos

OnuceiBath MoHATHE (YHKIMU KaK MpaBHIIA,
YCTaHAaBIUBAIOILETO CBA3b MEXKIY DJIEMEHTaMHU
JBYX MHOKECTB.

dopmynHpoOBaTh:

orpeneNneHus: Hyas (YHKIHMU; MPOMEXKYTKOB
3HAKOMOCTOSHCTBA  (QYHKIMM;  (YHKIUH,
BO3pacTaroliell (yObIBarolleil) Ha MHOXKECTBE;
KBaIpaTUIHON byHKIIH; KBaJpaTHOTO
HEPaBEHCTBA;

CBOMCTBA KBaJAPAaTUYHON (YHKIINH;

MpaBUja TOCTPOCHUS TpaduKOoB (GYHKUIUN C
MOMOIIBIO TIpeoOpa3oBanuii Buaa f(x) — f(x) +
b;

f(x) — f(x + a); f(x) — kf(x).

Crpoutp rpaduku QyHKIHA C [TOMOIIBIO
npeoOpa3oBanuii Buaa f(x) — f(x) + b;

f(x) — f(x + a); f(x) — kf(x).

Ctpourts rpaduk kBagparnyHon ¢ynkuuu. [lo
rpaduKy KBaJpaTWIHOW (PYHKIIMH OIHCHIBATH
e€ CBOIICTBA.

OnwuceBaTh  CXEMaTHYHOE  PACIIOJIOKEHHE
napabosibl OTHOCHUTEIBHO OCH albcuucc B
3aBHCUMOCTH oT 3HaKa CTapIIero
Kod(puImeHTa u JUCKpUMHUHAHTa
COOTBETCTBYIOIIETO KBAIPATHOTO TPEXUIICHA.
Pemats kBajgpaTHbIE HEPaBEHCTBA, HCIIONB3YS
cxXemy pacIioNoKeHUs napaboTbl
OTHOCHUTEJIBHO OCH abcIuce.

OnuceiBaTh rpa@uueckuii METOJA PpeLICHUS
CUCTeMBl  JBYX  YpaBHEHHH ¢  JByMS
MEPEMEHHBIMH, METOJ TIOACTAaHOBKH W METO/]
CIOXKEHMsI ISl PpEeUIeHHs] CHCTEMbI JIBYX
ypaBHEHUU C JBYMS TIEPEMEHHBIMH, OJIHO W3
KOTOPBIX HE SBIISAETCS JTMHEHHBIM.

Pemrate  TekcTOBBIE 3amauM, B KOTOPBIX
CUCTeMa  JBYX  ypaBHEHHH C  JABYMs
MEPEMEHHBIMH  SIBJSIETCS.  MaTeMaTHYEeCKOM
MO/IENBIO peasbHOro npoiecca,
Y MHTEPIIPETHPOBATh  PE3yJbTaT  pEIICHUS
CHCTEMBI.

DJIeMEHThI IPUKIaTHON
MaTEMaTUKH

KonTponbnas pabora Ne
4 -1y

20 gyacoB

[IpuBouTH MIPUMEPHI: MaTeMaTHIECKUX
MOJIENIE peaJbHbIX CUTyalWW; TPUKIAIHBIX
3ajay; MPUOTKEHHBIX BEIIMYHH;

WCTONIb30BaHUS ~ KOMOMHATOPHBIX  MPaBUI
CYMMBI U TIPOU3BEACHUS; CITy4YalHbIX COOBITHA,
BKJIFOYasi  JOCTOBEPHBIE U  HEBO3MOXHBIE
COOBITHSI;  OMBITOB C  PaBHOBEPOSATHBIMU
HWCXOJAMH; MPEACTABICHUSI CTATUCTUYECKUX
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JAHHBIX B BHJIC TAOJHII, TUarpaMm, rpauKkos;
HNCITIOJIBb30BaHUS BepOHTHOCTHLIX CBOI>'ICTB
OKPY)KAFOIIHUX SBJICHHM.

DopMyIMpPOBATH:

ompeneeHus:  a0COJNIOTHOW  IMOTPENTHOCTH,
OTHOCUTEIILHOM MOTPEIIHOCTH, JTOCTOBEPHOTO
COOBITHS, HEBO3MOYKHOT'O COOBITHS;
KJIACCUYECKOE OTPE/IeNICHNE BEPOSTHOCTH;
npaBujia: KOMOMHATOPHOE TIPABUIIO CYMMBbI,
KOMOMHATOPHOE MPABUIIO MTPOU3BEICHUS.
OnuchiBaTh  dTambl  pEHICHUS MPHUKIATHOM
3a7a49H.

[TosicaTh W 3anmucbiBaTh (POPMYITY CIIOKHBIX
nporeHTOB. [IpOBOHUTE MPOIICHTHBIE PACUETHI
C UCIOJIb30BAaHUEM CJIOKHBIX IPOIEHTOB.
HaxomuTh  TOYHOCTH  MPUOIMKEHHUS IO
TabnuIe MpUOIMKEHHBIX 3HAYCHUN BEIIMYMHBI.
Wcnonb3oBatk pasnuuHble (OPMbI  3aIUCU

npUOIMKEHHOTO 3HAYEHUs BEJIMYUHBI.
OrueHuBaTh NpUOJIKEHHOE 3HAYEHUE
BEJIMYUHBI.

[IpoBOANTH OMBITHI CO CIIy4alHBIMU UCXOJAMM.
[TosicuaTs U 3alHUChIBAaTh bopmymy
HAXO0XJIEHUs YacTOThl CIIy4alHOrO COOBITHS.
OnwuceiBatb CTaTUCTUYECKYIO OLICHKY

BEpPOSITHOCTH CiIy4aitHOTO coObITHsA. HaxoauTh
BEPOSTHOCTb CITy4aifHOTO COOBITHS

B ONBITAaX C PAaBHOBEPOSITHBIMU MCXO/IAMHU.
OnwuceiBatb JTaIbl CTaTUCTUYECKOTO
uccnenoBanus. OdopmidATh HHGOPMALIKMIO B
Buae Tabmuun U auarpamm.  M3Buekartsb
nHpopManuio U3 TAaOMMIl W JUarpamm.
Haxonuts " IPUBOJUTH IIPUMEPBI
HCIIOJIb30BAHUS CTaTUCTUYECKUX
XapaKTepUCTHUK  COBOKYINHOCTHM  JAHHBIX:
CpeHee 3HaueHWe, Moja, pa3Max, MeaAuaHa
BBIOOPKHU.

YucnoBble
OCJIEN0BATEILHOCTH

KonTponbnas pabora Ne
5-1ug

17 yacoB

[IpuBOIUTE TpPUMEPHI: MOCIENOBATEIBHOCTEN;
YHUCJIOBBIX IIOCJIEN0BATEIBHOCTEN, B YACTHOCTH
apudMeTHuIeCcKon 51 r€OMETPUYECKOMN
IIPOTPECCU; HCIIOIb30BAHNS
IIOCJIEIOBATEILHOCTEN B  pEaJbHOM IKU3HY,
3a/1a4, B KOTOPBIX pacCMaTPUBAIOTCS CYMMBI C
OECKOHEYHBIM YHCIIOM CJIaraeMblX.
OnucelBaTh: MOHATHS TOCJEI0BATEIBHOCTH,
YJIeHa MOCJIeJ0BATEIbHOCTH; CIIOCOOBI 3aJaHMs
IIOCJIEI0BATEILHOCTH.

BpruucnaTe  4neHel  MOCIENOBATEIBHOCTH,
3aJaHHON  (GopMynoil n-ro  WieHa  HWIU
PEKYPPEHTHO.
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DopMyIUPOBATH:

orpenesneHus: apupMETHYECKONH MPOTrpeccui,
F€OMETPUYECKON TPOTPECCUH;

CBOMCTBA  YICHOB  I'COMETPUYECKOH U
apruMeTHYECKON MTPOTPECCHi.

3anaBath apudmeTnuecKyro u
F€OMETPUUYECKYIO POTPECCUU PEKYPPEHTHO.
3anuceiBaTh W TMOSCHATH (OPMYNBI  OOIIEro
yieHa apu(pMETHUYEeCKOH M TEeOMETPUUYECKOM
IIPOTPECCUNL.

3anuceiBaTh U JOKA3bIBaTh: (OPMYIBI CYyMMBbI
N TEepBbIX WICHOB apu(MeTHdecKko u
reoMeTpuuYecKoil  mporpeccuid;  GhoOpMyIbl,

BBIpAXKAIOIIHE CBOICTBa YJIEHOB
apupMeTHIecKon u reoMeTpHUYECKON
IIPOTPECCHIA.

Beruucnsate CyMMy OecKoHeuHOU
reOMETPUUECKOM MTPOTPECCHH, Y KOTOPOii | q | <
1. [IpencraBnsaTe OECKOHEUYHBIC

MEPpUOANICCKUC ,I[pO6I/I B BUJC OOBLIKHOBEHHBIX.

[ToBTOpEeHUE N

cUCTEMATH3AIUA 6
y4eOHOTr0 MaTepHalia
Hrorosas 1
KOHTpOJIbHAs paboTa

102 gaca

Bcero:
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