AHHOTanus K pado4eil nporpamMme no ajiredpe 7 Kjiaacc

Pabouass mporpamma ydeOHOro Kypca mo amreOpe mius 7 Kiacca pa3paboTaHa Ha OCHOBE
denepanbHOrO KOMIIOHEHTa TOCYAApCTBEHHOrO0 00pa30oBaTEeIbHOTO CTaHJIapTa OCHOBHOTO
obmero o0pa3oBaHWs 1O MaTeMaTUKe W MPUMEPHON MpOrpaMMbl IO MaTeMaTHKe.
[InanupoBaHue OPUEHTUPOBAHO Ha Yy4eOHUK «Anrebpa 7 Kiace» TOA — pedakuuen
C.A.TensikoBckoro, aBropsl: HO.H.Maxkapeiue, H.I'Mungiok, K.M.Hemxkos, C.b.CyBoposa,
N3natensctBo: M., «lIpocBemenue», 2013 r.

Ha u3yuenue npeamera otBoautces 3 9 B Henento, Bcero 105 vacos.

Copnepxxanue padoueil mporpaMmabI:

Ilenu u 3aa4m Kypcea:
1. BoipaskeHus 1 ux npeoOpaszoBanusi. YpaBHeHHs .- 22 4.
Cucrematu3upoBaTh U OOOOIIUTH CBEACHUS O NMPEOOpPa3OBAHUM BHIPAKEHUH W pEIICHUH
YPaBHEHMH ¢ OJHUM HEU3BECTHBIM, YMEHHE PelIaTh 33Jauu C IOMOIIBIO YPaBHEHUH.
2. ®ynkuuu. -11 4.
[Tpy n3yueHun TeMbl pYHKIUS MO3HAKOMHUTH YYAIHUXCSl ¢ OCHOBHBIMU (DYHKIMOHAJIBHBIMU
HNOHATUSAMH M C TpaduKaMu JIMHEHHBIX (DYHKIMIA, HAYYUT Y4YAIIUXCS CTPOUTH Tpaduku
JUHEHHBIX (PYHKIUH.
3. CreneHb ¢ HATYpPAJIbHBIM NMOKa3aTeaeM. — 11 4.
ITpu u3yuyenun CTeneHu ¢ HaTypallbHBIM IIOKa3aTelleM, BbIpaObOTaTh YMEHHUE BBINOIHATH
JCWCTBUSL HAJA CTENEHSMH C HATypaJIbHBIM IIOKa3aTelieM, YIPOIIATh BBIPAKEHHS
COZIepIKAIIE CTETECHb, HCIIONb3ys CBOMCTBA cTeneHeil. IIpn n3ydennn GyHKIHA y = X2 0y
=x°, yMeTb CTPOUT rpaduKH.
4. MHuoroujiensnl. —17 4.
BripaboTath ymMeHue BHIIOTHST CI0KEHUE, YMHOKEHUE U PA3JI0KEHHE HA MHOXKUTEIH.
5. ®opmyJibl COKPALIEHHOT0 YMHOKeHH. -19 4.
BripaboTath ymMeHUE IPUMEHATH POPMYIIBI COKPAIIEHHOTO YMHOKEHUS TIPU
npeoOpa30BaHUU LIEIbIX
BrIpakeHn#t B MHOTOWICHBI U JIJIS1 pa3JI0KESHUST HA MHOYKUTEIIH.
6. Cucrembl THHEHHBIX YPaBHEHHH. - 16 4.
[To3HAaKOMUTH yYaIIMXCs C IOHSATHEM JTMHEHHOE YpaBHEHHE C IBYMS ITEPEMEHHBIMI,
«CUCTEMa JIMHEHHBIX YpaBHEHUH »1
«CUCTEMa JIMHEHHBIX YPaBHEHUH ¢ ABYMs IEPEMEHHBIMU», CO CIIOCOOAMU PELICHUS CUCTEM.
BeipaboTate ymMeHue pemarhb
CHCTEMBI yPaBHEHUH M MIPUMEHSATH UX MPH PEIICHHH TEKCTOBBIX 3a/1a4.
7. lloBTOpenue — 9 4.

AHHOTanusA K padoueil mporpamme
no ajaredpe 8 kaace

PabGouass  mporpamma mo anre0pe cocCTaBlieHa Ha OCHOBE (eAepaTbHOrO0 KOMITOHEHTA
rOCYJapCTBEHHOTO CTaHAapTa OCHOBHOTO O0IIEro 00pa3oBaHMS.

Jannas pabodas mporpaMMa OpHEHTHpOBAHA Ha ydamluxcs § Kiacca M peanu3yeTcs Ha
OCHOBE CJIETYIOIIUX JOKYMEHTOB:
[Iporpamma aiis 0011€00pa30BATENBHBIX MIKOJ, THMHA3UH, JIUIEEB:
Coopnuk “Ilporpammser yisi 0011€00pa30BaTENBHBIX IIKOJI yUpexkaeHui: Anredpa. 7 - 9 ki.”/
Cocrt. bypmuctposa T.A: M. IIpocsemenue, 2009
Pabouas nporpamMMa opreHTHpOBaHA Ha MCIIOJIb30BaHHE yueOHuKa: anredpa 8



10.H.Maxkapsrues,H.I'Munnarok, K.M.Hemxos, C.b.CyBoposa IoJ,  pelakuuein
C.A.TenaKoBCKOro.
Ha u3yuenue npenmera otBoautces 3 4 B Henento, Bcero 105 vacos.

Copnepxxanue padoueil mporpaMmbl

Panuonanbublie Apodu- 23 4.
PanmonansHbie 1pobu 1 ux cBoiicTBa. OCHOBHOE CBOMCTBO JipoOu. CokparieHue Apooei.
CroxeHue ¥ BhIUUTaHUE Jpo0ei ¢ 0JIMHAKOBBIMU 3HaMeHaTe MU, Cll0)KeHUE U BRIYUTAHUE
npoOeli ¢ pa3HbIMHU 3HaMEHATEIISIMHA. Y MHOXKEHUE ApooOeii. Bo3Benenue npodu B cTENeHb.

k

Y Y uee rpaduxk.

Henenue npobeii. [IpeodbpazoBanue paiMoHaIbLHBIX BeIpakeHUH. DyHKIMSA
KBaaparabie kopan-19 4.

[Tonsitre 06 nppanMoHaNbHBIX ynciaax. O01Me cBeIeHNs O IeHCTBUTEIIbHBIX YHCIIaX.
KBaapartueiii kopeHs. [loHsTHE 0 HAX0XIEHNU TPUOJIMKEHHOTO 3HAUCHUSI KBaJIpaTHOTO KOPHSI.
CaoiicTBa KkBaJipaTHBIX KOpHe. [IpeoOpa3oBanus BeIpaKeHUH, COAEpKAIIUX KBApaTHbIE
kopHu. OyHK1UA ¥V = VX | ee cBoiicTBa U rpaduxk.

KBaaparubie ypaBHenus-21 u.

KBagpatHoe ypaBHeHune. @opmysia KOpHEN KBaAPATHOTO YpaBHEHHUS. PellieHre palmoHaibHbIX
ypaBHeHUl. Pemenue 3a1a4, npuBoAAIIMX K KBaJAPATHBIM YPABHEHUSIM U IPOCTEHIIUM
palMOHATIBLHBIM YPaBHEHUSIM.

HepaBencrBa-20 4.

HucnoBsle HEPABEHCTBA U UX CBOMCTBA. [[ousieHHOE CII0KEHNE U YMHOKEHUE YU CIIOBBIX
HepaBeHCTB. [lorpemHocTh U TOUHOCTH MPUOIIKeHNs. JIMHeliHbIe HepaBEHCTBA C OIHOMN
MEPEMEHHOM U UX CUCTEMBI.

CTeneHs ¢ meJbIM NoKa3aTejieM. JJIeMEeHThI CTATHCTHKH-111.

Crernens ¢ 11e7bIM [T0Ka3aTeneM U ee cBoiictBa. CtanaapTHbIM BUJ unciaa. HayanbHble cBeieHus
00 opraHu3aIy CTaTUCTHYECKUX HCCIEIOBAHUN.

IHoBTOpenue- 11 4.

AHHOTaN U K padoueil mporpamme
no ajaredpe 9 kiaacc

Pabouas mporpamma mo anredpe aisi OCHOBHOM 00I11eo0pa3oBaTeabHOM MIKOJIBI 9 Ki1acca
CoCTaBlieHa Ha OCHOBE (eAepaTbHOr0 KOMIIOHEHTa TOCYJAapCTBEHHOTO CTaHAapTa OCHOBHOTO
obmero oOpa3oBaHUs, MPOTPaMMbl ISl OOIIE0Opa30BATENBHBIX IIKOJI TIO MaTeMaTHKE K
yueOHOMY Komruiekey s 9 kmacca (aBtopsl FO.H. Makaperues, H.I'. Munntok, K.H. Hemikos,
C.b. Cysoposa I0.H). IlnanupoBanue OpHEHTHPOBAHO Ha y4eOHHMK «AureOpa 9 Kiaccy» Mo
penakuueir C.A.TensikoBckoro, astopel: FO.H.MaxkapeiueB, H.I''Munmiok, K.M.Hemkos,
C.b.CyBopoa, M3narensctBo: M., «lIpocBemenney, 2013 r.

Ha uszyuenue npeamera orBoautcs 3 4 B Heaento, Becero 102 yaca.

[MpumepHass  mporpamMMa  KOHKPETHU3UPYET  COJIEpXKAHHE  NPEIMETHBIX  TeM
00pa3oBaTeNIbHOTO CTaHIAPTa U JaéT MPUMEPHOE paclpe/e/icHne YIeOHbIX YacoB MO pa3eliam

Kypca.
CTpyKTypa 10KyMeHTa



PabGouass mporpamMma BKJIIOYAaeT CHEAYIONIUME pas3felbl: TOSCHHUTEIbHAs —3aIlucKa,
OCHOBHOE COJZIEp)KaHHE, Y4YeOHO-TEeMaTHYECKOE IUIAHUPOBAHHE, KaJleHAApPHO-TEMaTHUECKOe
IUTAHUPOBAHKE, TPEOOBAHUS K YPOBHIO TMOJTOTOBKH YYaIIUXCSI JAHHOTO KJIACCa, KOHTPOJBbHbBIE
paboThl, ydeOHOE U yUeOHO-METOIMUECKOe 00eCTICUeHHE 00yUSHHUS IS yUalTuXCsl M YIUTEII.

esn n3yvyenusi:

" OBJIAJleHHEe CHCTEMOW MaTeMaTHYeCKMX 3HAHUW W yMEHUH, HEOOXOAMMBIX JUIsS
NPUMEHEHUS] B MPAKTUYECKON JEATCIIbHOCTH, HW3YyYECHHUS CMEXHBIX JIUCIHUILUIMH,
MIPOJOIDKEHHUS 00pa30BaHUs;

"  HMHTEUIEKTYaJlbHOEe pa3BUTHe, (HOPMHUPOBAHHE KAdeCTB JMYHOCTHU, HEOOXOIMMBIX
YEJIOBEKY JUIsSl TOJIHOLIEHHOW JKU3HU B COBPEMEHHOM OOIIECTBE: SICHOCTb U TOYHOCTH
MBbICIIM, KPUTUYHOCTb MBIIUICHUS, HWHTYWUIUSA, JIOTUYECKOE MBIIUICHUE, SJIEMEHTHI
QITOPUTMHUYECKON KYJIBTYPBI, MPOCTPAHCTBEHHBIX TPEICTABICHUHN, CIIOCOOHOCTh K
MPEOJ0JICHUIO TPYAHOCTEH;

* ¢opMupoBaHne TpeacTaBJeHUl 00 HUIEIX W METOJAX MaTEeMaTUKUd  Kak
YHUBEPCAIBHOTO $3blKa HAyKH W TEXHUKH, CPEICTBA MOJCIMPOBAHUS SIBICHUU U
MPOLECCOB;

® BOCHHMTAHHE KYJIbTYpPhl JIMYHOCTH, OTHOIIEHMS K MaTeMaTHUKe Kak K YacTu
00IIeUeIOBEUECKON KYyJIbTYyphl, NMOHMMAHHWE 3HAYMMOCTH MATEMATUKH [Tl HAYYIHO-
TEXHUYECKOT0 MpOrpecca;

" pa3BUTHE BBIYHCIUTEIBHBIX U (HOPMATHLHO-ONIEPATUBHBIX ANreOpandecKux YMEHHH JI0
YPOBHSI, TO3BOJISIOLIETO0 YBEPEHHO MCIOJIB30BATh UX MPU PELICHUU 33]]a4 MaTEMAaTUKU U
CMEXKHBIX TIpeaMeToB ((u3uka, XUMHS, OCHOBBI HH(MOPMATHKUA W BBIYHCIUTECIHHON
TEXHHKH), YCBOCHHE alllapara YpaBHEHHH M HEpPaBEHCTB KaK OCHOBHOIO CpE/ICTBa
MaTeMaTU4eCKOro MOJCIIUPOBAHUS MPUKJIAHBIX 3ajad, OCYILIECTBJIEHUE
(GYHKIIMOHATPHOW TOATOTOBKM IIKOJIBHUKOB. B Xoze u3ydeHus kKypca oOydaromiuecs
OBJIAJICBAIOT TPUEMAMU BBIYHCIICHUM HA KAIBKYJIATOPE.

OO0mas xapakrepucTuka yued0HOro npeamera

MaremaTtnueckoe 0Opa3oBaHME B OCHOBHOM IIKOJ€ CKJIAJIbIBAETCS U3 CIEIYIOLIMX
COJIEpXKATENbHBIX KOMIIOHEHTOB (TOYHBIE Ha3BaHHsS OJIOKOB): apugmemuka; anzeopa,
2eomempus; 371eMeHmMbl KOMOUHAMOPUKU, MEOPUU 6EPOAMHOCHIEN, CIAMUCMUKU U JIOZUKU .
B cBoeil COBOKYITHOCTH OHM OTpakatoT OOoraThlii OIBIT O0YyYEHHUs] MaTeMaTHUKE B Hallel CTpaHe,
YUUTBIBAIOT COBPEMEHHBIE TEHJCHIIMHM OTEUECTBEHHOM M 3apyOeKHOW IIKOJBI M ITO3BOJISIOT
peann30BaTh MOCTaBJICHHBIE MEpe]] IKOIbHBIM 00pa30BaHUEM LI€IH Ha WH(OPMALMOHHO EMKOM
U NPaKTUYECKH 3HAYUMOM MaTepuaiie. DTH COJepiKaTelbHble KOMIIOHEHTHI, Pa3BHBasCh Ha
IPOTSKEHUH BCeX JIET 00y4eHUs, €CTECTBEHHBIM 00pa30M MEPEIIeTaloTCsl U B3aUMOJIEHCTBYIOT
B y4eOHBIX Kypcax.

Anzeopa Vzyuenue anreOpbl HaleleHO Ha (JOPMUPOBAHHE MAaTEMAaTHYECKOIro armapara
JUISL pellieHusl 3aja4 U3 MaTEeMaTHKH, CMEXHBIX MPEAMETOB, OKpYKalollel pealbHOCTH. S3bIK
anreOpbl MOJUEPKUBAET 3HAYCHHE MATEMAaTHKU KakK f3bIKa Ui MOCTPOSHHMS MaTeMaTUYEeCKUX
MoJieJIei, MpOLIeCCOB M SIBICHUH peaJbHOro Mupa (OZHOW U3 OCHOBHBIX 3a/lad HM3y4eHUS
areOphl SIBIISIETCS Pa3BUTHE AITOPUTMUYECKOTO MBIIIJICHUS, HEOOXOUMOI0, B YaCTHOCTH, JUIs
OCBOEHHUSI Kypca UHGOPMATUKH;, OBJIQJCHHE HaBbIKAMHU JIEAYKTHUBHBIX PacCyXJICHUU.
[IpeoOpa3oBanue CUMBOJIMYECKUX (OPM BHOCHT CBOM creU(HUUECKUil BKJIaJ B pa3BUTHE
BOOOpa)keHUs, CIIOCOOHOCTEH K MaTeMaThyeckoMmy TBopuecTBY. [lpyroil BaxxHOW 3amaueit
U3yUYEHHsI anreOphl sIBISETCS MONTyYeHUE IIKOJIbHUKAMU KOHKPETHBIX 3HAHUN O (PYHKIUAX Kak
BaKHEHIIel MaTeMaTH4eCKOW MOJAENU JUIsl ONHCaHUsS M HCCIEA0BaHUS PpPa3HOOOpa3HBIX
IIPOLIECCOB (PaBHOMEPHBIX, PABHOYCKOPEHHBIX, SKCIIOHEHIIMATIbHBIX, IEPUOINYECKUX U AP.), U
dbopMupoBaHus y 00ydaroImUXCsl IPEICTaBICHUN O POJIM MaTeMaTUKU B Pa3BUTUH [IUBUIM3ALINH
U KYJIBTYpBI.



dnemenmovl  102uKU,  KOMOUHAMOPUKU,  CMAMUCMUKU U  mMeopuu
6eposimHocmeil  CTaHOBATCS  OOS3aTENIbHBIM ~ KOMIIOHEHTOM  ILIKOJIBHOTO  00pa3oBaHus,
YCWJIMBAIOIIUM €ro NPUKIATHOE M NPAKTUYECKOE 3HAaYeHHE. ODTOT MaTepuall HEOOXOAUM,
npexze Bcero, A popMupoBaHus (PyHKIMOHAIBHONW IPaMOTHOCTU — YMEHUH BOCIPUHUMATH U
aHATM3UpPOBaTh HMH(POPMAIMIO, NPEACTABICHHYI0 B  pa3IMYHbBIX  (QOpMax, TOHUMATh
BEPOSTHOCTHBIM XapakTep MHOTUX PpEAIbHBIX 3aBUCUMOCTEH, IPOU3BOAUTH NpOCTEHIINe
BEPOSTHOCTHbIE pacuéThl. 3yyeHne OCHOB KOMOWHATOPMKH TO3BOJIUT  YyYalleMycCs
OCYILECTBIISATh PACCMOTPEHME CIIydaeB, Mepedop U MOACUYET YMCiIa BapUAHTOB, B TOM YHCIE B
IPOCTEHIINX NPUKIAAHBIX 3a/1a4ax.

IIpy u3ydeHHH CTAaTUCTUKU U TEOPUHM BEPOSTHOCTEH 00OralaroTcs MpEeACTaBICHUS O
COBPEMEHHOM KapTMHE MHpa M METOJaX €ro MccieloBaHHs, (popMupyercs MOHMMaHUE POJIU
CTAaTUCTHKM KaK HCTOYHUKA COLIMAIBHO 3HAUYMMON MH(POPMALMU M 3aKJIaJbIBAIOTCS OCHOBBI
BEPOATHOCTHOI'O MBIILIJIEHHUS.

Takum o00pa3omM, B XOJ€ OCBOGHHS COAEPKAHMS Kypca ydalluecss MOJy4aroT
BO3MO>KHOCTb!

Pa3BUThb IPEJCTaBJIEHUE O YHUCIE U POJM BBIYUCICHUN B UEJIOBEUECKOM NpaKTHKE;
c(opMHpPOBaTh NPAKTUUECKNE HABBIKY BBIIIOJIHEHUS YCTHBIX, TUCbMEHHBIX, HHCTPYMEHTAIBHBIX
BBIYUCIICHUH, Pa3BUTh BEIYUCIUTEIbHYIO KYJIbTYPY;

OBJIaIeTh CUMBOJIMYECKUM SI3BIKOM airedpbl, BbIpabOTaTh (OpManbHO-ONEPATUBHBIE
anreOpanyeckre YMEHHMsT M HAy4dMTbCs IPUMEHATh UX K pEIIeHUI0 MaTeMaTHYeCKuX |
HEMaTeMAaTUYECKUX 3a/1a4;

M3YYUTh CBOMCTBAa U TIpadUKU 3JIEMEHTApHbIX (YHKIMHA, HAY4YUTHCS HCIIOJIB30BaTh
(GyHKIMOHAIbHO-TpaUUECKUE TPEACTABICHUS Ul ONMCAaHMs M aHaiM3a peajbHbIX
3aBUCHUMOCTEM;

Pa3BUTb IIPOCTPAHCTBEHHBIE MPEACTABICHUS U H300pa3uUTENbHbIE YMEHHS, OCBOUTH
OCHOBHbIE  ()aKThl M  METOAbl  IUIAHUMETPUH, MO3HAKOMUTHCSI €  NPOCTEHIIUMHU
IPOCTPAHCTBEHHBIMU TEJIAMU U UX CBONCTBaMU;

MOJIYYUThb IPEJICTABICHUS O CTATUCTUYECKHUX 3aKOHOMEPHOCTSX B PEaJIbHOM MHPE U O
Pa3IUYHBIX CHOCO0aX WX H3Y4YEHUs, 00 OCOOEHHOCTAX BBIBOJAOB M IPOrHO30B, HOCSIIMX
BEPOATHOCTHBIN XapaKTep;

Pa3BHMThb JOTMYECKOE MBIIUIEHUE U PEUb — YMEHHUS JIOTHYECKH 0O0OCHOBBIBATh CYXICHUS,
IIPOBOAWTH  HECIIOXKHBIE CHCTEMAaTH3alUMu, IPUBOJWUTH TPUMEPbl M  KOHTPIPUMEDSI,
MCIIOJIb30BaTh Pa3IMUHBIC SI3bIKM MAaTEMAaTUKH (CIOBECHBIN, CUMBOJINYECKUH, TpadUUecKuil) s
WUTIOCTPALVK, UHTEPIIPETALINN, apTYMEHTAIUU U I0Ka3aTeNlbCTBa,

copMupoBaTh npeAcTaBiIeHUs 00 M3y4aeMbIX MOHSTHUSX U METOJaX KaK BaKHEHIINX
CPEICTBAaX MaTeMaTU4YECKOTO0 MOJIEIUPOBAHNUS PEATBLHBIX IPOLIECCOB U SIBJICHUM.

B kypce anrebper 9 kiacca  pacHIMpsItOTCS CBEICHHMS O CBOWCTBaX (PYHKIIWH,
NO3HAKOMHUTHh OOY4YaloOLIMXCS CO CBOMCTBaMH H TIpadUKOM KBaJApaTUYHON (YHKLHH;
CUCTEMATHU3UPYIOTCS U 00O0OIIAOTCS CBEJCHUS O PEIIEHUHU LENbIX U JAPOOHBIX palMOHAIbHBIX
YpaBHEHMI C OJTHOW MepeMeHHOU, popMUpyeTcs YMEHHe pellaTh HepaBeHCTBa B ax’ + bx +
>0 ax’ + bx + ¢<0, rme a0; BbIpa0aThIBaE€TCs yYMEHHE peulaTh MPOCTEHIINE CUCTEMBI,
CoJIepKalllie€ ypaBHEHUE BTOPOM CTENEHH C JBYMsI IIEPEMEHHBIMHM, M TEKCTOBBIE 3aladl C
MOMOUIbI0 COCTaBJIEHUS TAaKUX CHUCTEM; JalOTCAd TMOHATUS 00 apudmernyeckol U reo-
METPUYECKOM MPOrpeccHsiX KaK YUCIOBBIX MOCIEIOBATENBHOCTAX OCOOOr0 BHJIA; 3HAKOMSATCA
0o0y4aromuxcsi ¢ MOHATUSMU TEPECTAHOBKH, Pa3MEIEHUsl, COUETaHUS U COOTBETCTBYIOLIUMU
dopmynaMu JuId TOJACYETa HUX UHCIA; BBOAATCA IOHATUS OTHOCHUTENBHOM YacTOTHl U
BEPOATHOCTH CIy4alHOTO COOBITHSL.

Ha u3yuenue anre6pst oTBOAUTCS 3 4 B HeAeNt0, Bcero 105 gacoB 3a yueOHBIHM ro.



OCHOBHOE COJAEPKAHUE

I'naBa 1. CeoiicTBa pynkumii. KBagparuunasa ¢pynknus. — 25 4.
Oynknus. CroiicTBa pynkumii. KBagparasiii TpexuieH. PaznojkeHne KBaapaTHOro TpexwieHa Ha
mHOxuTenn. DyHKIHs y = ax” + bx + ¢, eé cBoiicTBa 1 TpaduK.

Heab: pacmmpuTh CBEIAECHHUS O CBOMCTBaX (YHKLMH, O3HAKOMHUTb OOYYalOIIUXCS CO
CBOWCTBAaMH U TpaQUKOM KBaPATUIHON ()YHKITHH.

B Hauase TeMbl cucTeMaTH3UPYIOTCA CBeAeHUS O QyHKUUSAX. [IOBTOPSAIOTCS OCHOBHBIE
NOHATHUS: (YHKUUS, apTyMEHT, 00JacTh ompexaeneHus (yHKuuu, rpaduk. Jarorcs MOHATHSA O
BO3PACTaHUU U yOBIBAHUM (PYHKLUH, IPOMEXKYTKaX 3HAKOIOCTOSHCTBA. T€M CaMbIM CO34AeTcCs
0a3a Jui1 yCBOCHHUSI CBOWCTB KBAJIPAaTUYHON M CTETIEHHOW (YHKLMH, a TakKe JUIs JallbHEHIero
yriryoaeHust QyHKIMOHAIBHBIX NPEICTaBICHUH ITPYU N3yUEHUH Kypca aareOpbl U Hayal aHallu3a.

[ToArOTOBUTENBHBIM IIATOM K HM3YYCHHUIO CBOMCTB KBaJpaTHYHOW (YHKIHU SIBISAETCS
TaKXe PacCMOTPEHHUE BONPOCa O KBAJIPATHOM TPEXWIEHE M €ro KOPHAX, BBIACICHUM KBajapaTa
JBy4I€HA U3 KBAJPAaTHOTO TPEXUWICHA, Pa3JIOKEHUN KBaIPpaTHOI'O TPEXUJIeHA Ha MHOKUTEIH.

V3yuenne KBapaTHIHOH (YHKIMM HAYMHACTCS C PACCMOTPCHHS DYHKIHMH y=ax’, ed
CBOWCTB M 0COOEHHOCTEH TpaduKa, a TAaKKe APYrHX YACTHBIX BHJIOB KBAaJIPATUYHON (QYHKIHUN —
dyHkman  y=ax’+n, y=a(x-m)?. DTH CBEACHMS WCIONB3YIOTCS TPH W3YYCHHH CBOWCTB
KBaJIpaTUYHOU %)YHKHI/II/I obmero Buma. BakHo, 4TOOBI OOy4aromuecsi MOHSUIH, YTO Tpaduk
GyHkuun y = ax” + bx + ¢ MoxxeT ObITh MONy4eH U3 rpaduka GYHKIHUU Y = aX” ¢ HOMOILBIO JBYX
MapajIebHBIX  [epeHocoB. IIpuéMBI mocTpoeHns rpaduka (yHKmmE y = ax’ + bx + ¢
0TpalaThIBAIOTCSI HA KOHKPETHBIX IpuMepax. [Ipu 3Tom ocoboe BHMMaHHE ClelyeT YAEIUTh
(GOopMHUPOBAHHIO Y 00YYAIOIIMUXCS YMEHUS YKa3bIBaTh KOOPAMHATHI BEPLIMHBI apadoJbl, €€ OCh
CUMMETpPUH, HaIlpaBJICHHE BETBEH mapadoibl.

[Ipn wm3ydeHum HTOHM TEMBI NAIBHEWIEE Pa3BUTHE IOJy4aeT yYMEHUE HaxXOIUTh I10
rpaduKy NPOMEXYTKH BO3pacTaHUs M yObIBaHUS (DYHKIMM, a TAKXKe MPOMEXKYTKH, B KOTOPBIX
(GYHKIMS COXpaHsET 3HaK.

OOyuaromuecs 3HaKOMATCS CO CBOMCTBAMH CTENEHHOH (QyHKIMH y=X" NpHM YETHOM H
HEYETHOM HaTypaJbHOM IOKa3aTene N. BBoauTcs mnossitue KOpHs N-i cteneHd. OHU NOTy4yaroT
IpeJCTaBICHNUE O HaX0XIEHNH 3HAU€HUH KOPHSI ¢ OMOILBIO KaJIbKYIATOpa, IPUYEM BBIpaOOTKa
COOTBETCTBYIOILIMX YMEHUI HE TpeOyeTcsl.

I'naBa 2. YpaBHeHus1 U HePaBeHCTBA C OJHOM NepeMeHHOi. -17 4.
Ilensie ypaBHeHus. [[poOHble panmoHanbHblE ypaBHeHHs. HepaBeHCTBa BTOpOIl cTemeHu c
OJIHOM IIEpEMEHHOM. MeTo | MUHTEPBAJIOB.

Hean: cucremaru3upoBaTth U OOOOIIUTH CBEJACHHMS O PEIIEHUH LENbIX YpaBHEHHH ¢
OJIHOI TIepeMeHHOi, chOPMUPOBATH YMEHHE PEIlIaTh HEPABEHCTBA BIAA ax> + bx + ¢>0, ax” + bx
+ ¢<0, roe a#0

B 31011 TeMe 3aBepiiaeTcs N3y4eHHE pallMOHAIBHBIX YPABHEHUN C OJHOW NepeMeHHOM. B
CBSI3U C ITHM IPOBOAMTCS HEKOTOpoe 0000IIeHHe U YriyOJieHHe CBEJCHHH 00 ypaBHEHHSX.
BBoasTcs mMOHATHS 1I€IOT0 palMOHAJIBLHOTO ypaBHEHHUS U ero creneHu. OOywarouiuecs
3HAKOMSITCS C PEUICHHEM YpPaBHEHWM TpPETbed CTENEHM M YETBEPTON CTENEHH C IOMOIIbIO
pa3joXKeHUs] Ha MHOXHUTEIUM WU BBEICHMS BCIIOMOTaTelbHOM mnepeMeHHoil. Mertop pemieHus
YpaBHEHMI MyTeM BBEIEHHUS BCIIOMOTAaTENbHBIX MEPEMEHHBIX OyIeT IIMPOKO HCHOIb30BATHCS
JanbHEWIIEM TpU pPEIIEHUH TPUTOHOMETPUYECKUX, JIOTapU(PMHUUECKUX U JAPYTUX BHUOB
YpaBHEHUM.

DopMHUpOBAHIE YMEHHI pellaTh HepaBeHCTBA Braa ax’ + bx + ¢>0 ax® + bx + ¢<0, e
a#0, ocyILecTBIIsIETCS C ONOPON Ha CBeJleHHs O rpaduKe KBaApaTUYHOW QyHKIMM (HampaBiIeHUe
BETBEH MapaboJIbl €€ PaCIoNOKEHHE OTHOCUTENBRHO ocH OX).

OOyuaromyecs: 3HAaKOMATCS ¢ METOJIOM HMHTEPBAJIOB, C MMOMOIIBIO KOTOPOTO PEIIAITCs
HECJIOKHBIE PALIMOHAJIbHBIE HEPABEHCTBA.



I'nmaBa 3. YpaBHeHus1 M HepaBeHCTBA C AByMsl NepeMeHHbIMH. — 20 4.

VYpaBHeHHE C AByMsI TiepeMeHHBIMH U ero rpaduk. CHucTeMbl ypaBHEHUH BTOPOW CTETICHH.
Pewienne 3amad ¢ MOMOIIBIO CHCTEM YPAaBHEHUW BTOpPOM creneHH. HepaBeHcTBa ¢ IByMs
nepeMeHHbIMHU. CHCTEMBI HEPABEHCTB C IBYMS IIEPEMEHHBIMH.

Henanb: BbIpaOoTaTh yMEHHME pelIaTh MPOCTEHIINE CUCTEMBI, COJIEpIKAIIUE YpaBHEHUE
BTOPOH CTENEHU C ABYMs IIEPEMEHHBIMH, U TEKCTOBBIE 3a/1a4d C ITOMOILIBIO COCTABICHUS TAKUX
cucteM. B naHHOl Teme 3aBepiiaeMcs M3y4EHHME CUCTEM YPaBHEHUN C JIByMsI IEPEMEHHBIMHU.
OcCHOBHOE BHUMaHHUE YACIAETCS CUCTEMaM, B KOTOPBIX OJHO M3 YPABHEHMI IEPBOM CTEIEHHU, a
Jpyroe BTOpoil. V3BeCTHBII 00yJaromumcs croco0d MOJCTAHOBKM HAXOAUT 31€Ch JalbHENIIee
IIPUMEHEHHE M II03BOJISIET CBOAMUTH PEIIEHUE TaKUX CHCTEM K PEIICHUI0 KBaJpaTHOIO
YpaBHEHHUS.

O3HakomiieHHEe 00yJaroIIMXCsl ¢ IPUMEPAMU CUCTEM YPaBHEHUH C IByMs II€pEMEHHBIMU,
B KOTOPBIX 00a YypaBHEHHUS BTOPOM CTENEHH, JOJHKHO OCYIIECTBISTHCS C JIOCTaTOYHOM
OCTOPOKHOCTBIO U OTPAHUYUBATHCS IPOCTEUILINMU IIPUMEPAMH.

[IpuBneueHne HM3BECTHBIX OOydYalOUIMMCS T'pa(UKOB IO3BOJSIET TPUBECTH TNPUMEPHI
rpau4eckoro pemieHus: cucteM ypaBHeHHi. C moMolbio rpaduuecKux NpeicTaBIeHUul MOXKHO
HarjsHO MOKa3aTh OOYy4aroUIMMCs, YTO CUCTEMbI JBYX YPAaBHEHHMH C JABYMs INEPEMEHHBIMU
BTOPOH CTENIEHU MOTYT UMETh OJHO, ABA, TPH, YETHIPE PEILICHUS NN HE UMETh PELICHUMN.
Pa3paboranHbIii MaTeMaTHUeCKUi ammapaT IO03BOJIIET CYIIECTBEHHO pAaCHIMPHUTh KJlacc
COJIEpKaTeNbHBIX TEKCTOBBIX 3aJa4, PEIIAEMBbIX C IOMOILBIO CUCTEM YPABHEHHM.

I'nasa 4. [Iporpeccuu. -17 4.
Apudmernueckas 1 reomerpudeckas nporpeccud. @opmysbl N-ro 4jaeHa U CyMMBbI NEPBBIX N
4JICHOB Iporpeccuu. beckoHeuHo yObIBatolasi reOMeTpUYecKas IPOrpeccus.

Hean: nate moHATHA 00 apudMETHUECKOM M TEOMETPUYECKOH NPOTpecCHsix Kak
YHCJIOBBIX MOCJIE0BATEIBHOCTAX 0COO0r0 BUA.

[Ipn m3ydeHuMm TEMbl BBOIUTCS IIOHATHE ITOCIIECIOBATEIBLHOCTH, PA3BSICHACTCA CMBICI
TEepMUHA «N-H YJIeH MOCIIe0BaTEIIbHOCTU Y, BbIPA0AThIBACTCS YMEHHME MCII0JIb30BaTh HHIEKCHOE
o0o3HaYeHue. DTH CBEJICHUS HOCAT BCIIOMOTATENIbHBIN XapaKTep U UCHOJB3YIOTCS JJI U3YyUESHUS
apru(MeTHUECKON U reOMETPUYECKOM MPOrPeCcCHil.

Pabora ¢ dopmynamu N-ro ujieHa ¥ CyMMBbI MEPBBIX N WIEHOB MPOrPECcCHil, IOMUMO CBOETO
OCHOBHOI'O HAa3HA4€HMs, IMO3BOJSAET HEOJHOKPATHO BO3BpPALATBCA K  BBIYUCICHUSM,
TOKJIECTBEHHBIM ITPE0Opa30BaHUsAM, PELICHUIO YpaBHEHUI, HEPABEHCTB, CUCTEM.

PaccmarpuBaroTcss XapakTepUCTHUECKHE CBOMCTBA apU(METHUYECKONH U TeOMETpUUYECKON

IIPOTPECCUH, YTO MO3BOJISIET PACHIMPUTH KPYT IPEAJaracMbIx 3a1a4.

I'naBa 5. Di1eMeHTHI KOMOMHATOPMKH M TeOPHHU BeposiTHOcTeil. — 10 u.
KomOunatopHoe  mpaBuino  ymHOXeHHUs.  IlepecTaHoBKM,  pa3MelIeHHs,  COYETaHMS.
OTtHocHTENbHAS YaCTOTA U BEPOSTHOCTD CIIY4aiHOTO COOBITHS.

Leab: 03HAKOMUTH OOYYAIOUIMXCA C TOHATHSMHM TE€PECTAHOBKM, pPa3MELICHHUS,
COUYETaHUs] M COOTBETCTBYIOIIUMH (GopMyllaMd Ui TOJCYETa MX 4YHUCIA; BBECTH IOHATHS
OTHOCHUTEJIbHOM YacTOThI U BEPOSITHOCTH CIIy4aifHOT'O COOBITHSL.

N3ydyenne TeMbl HAUMHAETCS C PEUICHU 3a/1ad, B KOTOPBIX TpeOyeTcs COCTaBUTh T€ WU
UHbIE KOMOMHALIMM DSJIEMEHTOB H. TMOJCUUTATh UX 4YHUCIO0. PazbsicHsercs KOMOMHATOpHOE
MIPABUJIO YMHOXKEHUS, KOTOPOE MCIIONHATCA B AalibHEHIIeM pu BbIBoJe GOopMyI s Mojcuéra
quciia IEPECTaHOBOK, pa3MelleHuH U coderaHuid. [lpy u3ydyeHum JaHHOro Marepuaa
HEo0X0UMO O0OpaTUTh BHMMAaHHME OOYYaIOLIMXCSl Ha pa3inyue MOHATUN «pa3MelIeHHe» U
«coueTaHuey», choOpMUPOBATh Y HUX YMEHHUE ONpPEeNsITh, O KAKOM BHJIe KOMOMHAIIMNA UJIET peyub
B 3a71a4e.

B nanHO#if Teme oOydwaromruecs 3HAKOMATCS C HadalbHBIMHM CBEIEHUSMH M3 TEOPHHU
BEPOSATHOCTEH. BBOJATCS TOHATHS «claydalHOE COOBITHE», «OTHOCHTEIbHAs 4YacTOTay,
«BEPOATHOCTh CIy4alHOTO cOOBbITHSA». PaccMmaTpuBarOTCs CTAaTUCTMUYECKHH M KIIaCCUYECKUI



noaxoabl K ONPCACICHUIO BCPOATHOCTHU cnyqaﬁHoro coObITHs. Baxkno O6paTI/ITB BHHUMAaHHC
06yqa}01unxc;[ Ha TO, YTO KJIIACCUYECKOEC ONPCACICHUC BEPOATHOCTU MOXHO IMPUMCHATH TOJIBKO
K TaKUM MOJCJIAM PCAJIbHBIX CO6BITHﬁ, B KOTOPLIX BCC UCXO/BI SABJIAIOTCA paBHOBO3MOKHBIMH.

6. IToBTopenue. — 14 4.
Heas: [ToBTopeHue, 0000IICHNE U CHCTEMATHU3allUs 3HAHUH, YMEHUH M HABBIKOB 3a KypC
anreOpbl OCHOBHOM 00ITIe00pa30BaTeIHbHON IITKOJIBI.



