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IIOACHHUTE/IBHAA 3AITHCKA

Pabouas mporpamma mo anrebpe s 9 kiacca OCHOBHOW 00111€00pa30BaTeIbHOM HIKOJIBI CO-

CTaBJICHA Ha OCHOBC

(benepanbHOro KoMIoHeHTa ['ocy1apcTBEHHOT0 CTaHAapTa OCHOBHOTO OOIIETro 00pa3oBaHMs 110
Marematruke (CTaHgapT OCHOBHOIO o0ImIero oOpa3oBaHMs MO MareMmarwke //Maremartwka B

mkose. — 2004r., No4),

porpamMMbl 0011e00pa30BaTeNbHBIX yUPSXKICHUH «Anredpa 7-9 kiaccel», coctaButTenb T.A.

Bypmuctposa, (Mocksa: «IIpocsemienuey, 2009),

denepanbHOro nepevHst y4eOHUKOB, peKOMEH0BaHHBIX MuHHCTEpcTBOM 00pa3oBanus Poccuii-
ckoit Penepan K UCIHOJIb30BAaHUIO B 00pazoBaTelIbHOM Ipoliecce B 001e00pa3oBaTEIbHbBIX
yupexenusax Ha 2015-17 yueOnblii roa

JlanHast mporpaMma KOHKPETU3HMPYET COJEp’KaHHWE IMPEIMETHBIX TEM 00pa30BaTEIbHOIO CTaH-

JapTa u IaéTt IMPUMCPHOC paClIpCaACICHUC y‘le6HHX qacCoB II0 pasJejiaM Kypca.

HporpaMMa COOTBCTCTBYCT y‘IC6HI/IKy «Anre6pa» I ACBATOIO Kiacca O6paSOBaTCJ'IBHBIX

yupexxaenuit /FO.H.MaxkaperueB, H.I'.Munmiok, K.M.Hemkos, C.b.CyBopoBa, Mocksa: «IIpocBemie-

HHEY,

2009ron, muAakTUYeCKWe Martepuaiasl 1o anrebpe s 9 kmacca /HO.H.Makaperues,

H.I'.Munarok, JI.M.KopotkoBa, M.: IIpoceemenue, 2010 rog.

Henu uzyuenusn:

OBJIaJleHHe CUCTEMOW MaTeMAaTUYECKUX 3HAHUNA M YMEHHMM, HEOOXOAUMBIX JUIsl IPUMEHEHUS B
MPAKTUYECKON AESITEIbHOCTH, U3yUYEHHUS] CMEKHBIX AUCLMILINH, TPOIOJIKEHHS 00pa30BaHus;
HHTEIeKTYaJIbHOe pa3BUTHe, (OpMUPOBAaHHE KaueCTB JIMYHOCTH, HEOOXOIUMBIX UYEIOBEKY
JUI TIOJTHOLICHHOM >KHM3HU B COBPEMEHHOM OOIIECTBE: SCHOCTh M TOYHOCTb MBICIH, KPUTHY-
HOCTb MBIIIJIEHUS, HHTYUIHUS, JIOTUYECKOE MBIIIEHUE, JIEMEHTBl aITOPUTMUYECKON KYJIbTY-
PBl, IPOCTPAHCTBEHHBIX MIPEICTaBICHUN, CHOCOOHOCTh K MPEOI0JIEHUIO TPYIHOCTEN;
(¢opMupoBaHHe NpeacTaBJAeHUH 00 HAEAX U MeToJaX MaTeMaTHKH KaK YHMBEpPCAJIbHOTO
A3bIKa HAYKU U TEXHUKHU, CPEACTBA MOACINPOBAHNUS SIBJIEHUH U IIPOLIECCOB;

BOCIIMTAHME KYJIbTYpbI JINYHOCTH, OTHOILIEHUSI K MaTEMaTHKE KaK K 4acTu oOlIeueI0BeuecKoi
KYJIbTYpbI, IOHUMaHUE 3HAYUMOCTH MaTeMaTHKHU JJI1 HAyYHO-TEXHUYECKOI0 IIporpecca;
pa3BUTHE BBIYMCIUTEIBHBIX U (DOPMaANbHO-ONEPATUBHBIX alredpanyecKux YMEHUH 10 ypoB-
Hsl, TIO3BOJISIFOIIETO YBEPEHHO UCIOJIb30BaTh UX MIPH PELIEHUH 33]1a4 MAaTEMaTUKU U CMEKHBIX
npeaMeToB ((pusuka, XUMHs, OCHOBBI HHPOPMATUKU U BBIYUCIUTEILHOW TEXHHUKH), YCBOCHHE
anmnapara ypaBHEHHI W HEpaBEHCTB Kak OCHOBHOTO CpPEICTBa MaTEMaTHUECKOI0 MOJEINPOBa-
HUS TIPUKJIaIHBIX 337124, OCYIIeCTBICHNE (DYHKIIMOHATLHON MOJTOTOBKH IIKOJILHUKOB. B x0/1€
U3y4eHHsI Kypca 00yJaroIuecs OBIaJeBalOT MPUEMaMH BBIYUCICHUH Ha KaJIbKYJISATOPE.

N3ydenue anredpsl HaleneHo Ha (OpPMUPOBAHME MATEMAaTHUYECKOTO ammapara Ui pelieHus

3a/1a4 U3 MaTEMaTHKHU, CMEKHBIX MPEAMETOB, OKPYKAIOIIel peallbHOCTH. S3bIK aaredpbl moJ4epKuBa-

€T 3HAYCHUC MATCMATUKHN KakK SA3bIKa IS IMMOCTPOCHUSA MATCMATUUICCKHUX MO,[[GJIGIZ, MPOLECCOB U ABJIC-



HUI pearbHOTo MHUpa (OJHON W3 OCHOBHBIX 33[a4 U3YUYEHUS alnreOphl SBISETCS pa3BUTHE AITOPUTMU-
YEeCKOI'0 MBIIUICHUs, HEOOXOAUMOT0, B YaCTHOCTH, Ui OCBOCHUS Kypca MH()OPMATHKH; OBIAJCHUE
HaBBbIKAMU JIEAYKTUBHBIX paccyxaeHuil. IlpeoOpa3oBaHue cUMBOIMYECKHX (OPM BHOCUT CBOM cIie-
nuUUecKuil BKJIaJ B pa3BUTHE BOOOPa)KEHMsI, CIIOCOOHOCTENH K MaTeMaTH4YeCKOMY TBOpUecTBY. Jpy-
roil BaKHOU 3a7a4yeil u3ydeHHs anreOphl sIBISAETCS MOydYeHUE NIKOJbHUKAMHU KOHKPETHBIX 3HAaHUH O
(GYHKIUSAX KaK BaKHEUIICH MaTeMaTHIeCKOW MOJICIU JUIsl ONTMCAHUS U UCCIICIOBAHUS pa3HOOOpa3HBIX
IIPOLIECCOB (PaBHOMEPHBIX, PAaBHOYCKOPEHHBIX, HKCIOHEHIMAIbHBIX, MEPUOANYECKUX U [Ip.), AJSA
¢dbopmupoBaHus y o0ydaromuxcs HNPECTaBICHUNH O POJIM MATEMAaTUKH B Pa3BUTUU LIMBUIIM3ALMU U
KYJIbTYPBI.

DneMeHTHI JIOTUKH, KOMOMHATOPHKH, CTATUCTUKH U TEOPUH BEPOSTHOCTEH CTAHOBATCS 00si3a-
TEJIbHBIM KOMIIOHEHTOM IIKOJBHOTO 00pa30BaHMs, YCUJIMBAIOLIUM €ro MPHUKIATHOE U MPaKTHUECKOe
3Ha4YeHue. DTOT MaTepuan HeoOXOAUM, MPEeXJe Bcero, Uil (GpopMupoBaHUs (YHKLUMOHAIBHOH rpa-
MOTHOCTH — YMEHUH BOCIPUHUMATH M aHAJTH3UPOBATh HH()OPMAINIO, TPEACTABICHHYIO B PA3JIMYHBIX
¢dbopmax, TIOHUMATh BEPOATHOCTHBIA XapaKTep MHOTHX peajbHBIX 3aBUCHMOCTEH, TPOU3BOJUTH IPO-
CTEHIIME BEPOSTHOCTHBIE Pacy€rhl. V3ydeHHe OCHOB KOMOWMHATOPHUKM IO3BOJMT YYalIeMyCsl OCYy-
LIECTBIISITh PACCMOTPEHUE CIIydaeB, epedop U MOJCYET YMCiIa BAPUAHTOB, B TOM UYHMCIE B MpOCTEii-
IIUX MPUKJIAIHBIX 3a/1a4ax.

[Ipy U3y4eHUH CTATUCTHKH M TEOPUU BEPOATHOCTEH OOOTAmArOTCs MPEACTABICHUS O COBpe-
MEHHOM KapTHMHE MHMpa U METOJax ero uccienoBaHusd, GOpMUPYETCs NOHUMAaHHME POJIM CTAaTHUCTUKU
KaK HCTOYHHKA COLMAJIbHO 3HAUYUMON MH(MOPMAIMM M 3aKJIa/bIBAIOTCSd OCHOBBI BEPOSATHOCTHOIO

MBIIIJICHUA.



TPEEOBAHHA K YPOBHIO IIOAT OTOBKH OB YYAROLIIHXCA

B pezynomame usyuenusa Kypca anzeopul 9 knacca odyyarouuecs 00axHcHbl:

3HATH/IOHMMAThH

CYIIECTBO MOHATHS MaTEeMaTHYECKOTO JOKA3aTeIbCTBA; IPUMEPHI I0Ka3aTeIbCTB;

CYILLECTBO MOHATHS aJlTOPUTMA; IPUMEPHI AITOPUTMOB;

KaK MCHOJB3YIOTCS MaTeMaTHuecKue (OopMyJibl, YpaBHEHHsI U HEPaBEHCTBA; MPUMEPHI UX IpPU-
MEHEHHUSI JIJISl PEIICHUS] MaTeMaTHYECKUX U MPAKTUYECKUX 3aa4;

KaK MaTeMaTU4ecKH olpe/eseHHbIe (YHKIIMU MOTYT OMHCHIBATh PEalbHBIE 3aBUCMOCTH; MPH-
BOJUTH IPUMEPHI TAKOT'O OMUCAHUS;

KaK MOTPeOHOCTH MPAKTUKH MPUBEIN MAaTEeMaTUYECKyI0 HayKy K HEOOXOAMMOCTH PaCUIMpEHUs
MOHSTHUS YUCIIA;

BEPOATHOCTHBIN XapaKTep MHOTHUX 3aKOHOMEPHOCTEH OKPYKalOIero MUpa; MPUMEpPbl CTATUCTH-
YECKUX 3aKOHOMEPHOCTEN U BBIBOJIOB;

KaKuM 00pa3oM reoMeTpus BO3HHUKIIA M3 MPAKTUYECKUX 3a/1ay 3eMJIEMEpHs; MPUMEPHI T€OMET-
pUYecKrX 0OBEKTOB M YTBEPIKACHHUMA O HUX, BAXKHBIX ISl PAKTUKH;

CMBICT Uealn3allui, MO3BOJISIIOIICH penaTh 3aauu pealbHOl AeCTBUTEILHOCTH MaTeMaTHye-
CKMMHU METOJIaMH, IPUMEPHI OLUTMO0K, BO3ZHUKAIOIIUX [IPU UJI€aIU3al1Y;

APHDMETHKA

yMeTh
BBINOJIHATh YCTHO apu(METHUSCKUE JCUCTBUS: CIOKCHUE W BBIYATAHHE JIBY3HAUHBIX YHCET U
JACCATUYHBIX I[pO6€I>i C JABYMd 3HAKaMH, YMHOXCHHUC OAHO3HAYHBIX YHCEII, apI/I(l)MeTI/I'-ICCKI/Ie
orepaiuu ¢ 0OBIKHOBEHHBIMH JIPOOSIMH C OJJHO3HAYHBIM 3HAMEHATEJICM U YUCIIUTEIIEM;
NEPEXOAUTH OT OJHOM (POPMBI 3aITMCH YUCEIT K APYTOH, MIPEACTABIATH ACCATHIHYIO JpOoOb B BUIE
OOBIKHOBEHHOM M B MPOCTEHINNX CIy4asiX OOBIKHOBCHHYIO B BUJIC JICCATUYHOM, TPOIICHTH — B
BUJIE TpoOH U ApoOb — B BHJIC MPOIICHTOB; 3allUCHIBATH OOJIBIIME U MAJIbIe YHCIIA C MCIIOIH30-
BaHHUEM IIEJIbIX CTCTICHEH JCCATKH;

BBITIOJIHATH apI/I(bMeTI/I‘-ICCKI/Ie HeﬁCTBHﬂ C palvOHAJIbHBIMH YHUCJIaMH, CPABHUBATH pallluOHAJIb-
HBIE U JCHCTBUTEIbHBIC YUCIA; HAXOJAUTh B HECIOXKHBIX CIIydasx 3HAUEHUS CTEMEHEH C 1eIbIMU
ImoxKasaTtcisiMu U KOpHeﬁ; HaXOAUTh 3HAYCHUA YHNCIIOBBIX BBIpa)KeHHfI;

OKPYTJISATH LIeJIble YKCIa U AECATUYHBIC IPOOH, HAXOIUTh MPUOIIKEHUS YUCe C HEIOCTATKOM U
C I/I36I)ITKOM, BBIITOJHATD OLICHKY YHCJIOBBIX BBIpa)KeHI/II\/II;

MOJIb30BAaThCS OCHOBHBIMH €UHHUIIAMH JITMHBI, MACChl, BpDEMEHH, CKOPOCTH, IUIOMIAIN, 00beMa;
BBIpaXKaTh 00Jiee KPYITHBIE €AMHUIIBI Yepe3 OoJiee MeJIKue U Ha00opoT;

peliaTh TEKCTOBBIC 3a/1a4M, BKIIIOYasl 3a7a4H, CBSI3aHHBIE C OTHOIIEHUEM U C TIPOMOPIIMOHATEHO-
CTBIO BCJIMYHUH, )lp06$[MI/I " IPOLCHTaMMU;;

HCNO0Jb30BATh NMPUOOPETEHHbIE 3HAHUS M YMEHHS] B NMPAKTHYECKOH /JeATeJbHOCTH U TO-
BCeTHEBHOI KU3HU J1JIsI:

pPELIECHUs] HECIOXKHBIX MPAKTUUECKUX PACUYETHBIX 337a4, B TOM YHCIE C MCIOJIb30BAaHUEM NP
HEOOXOIMMOCTH CIIPABOYHBIX MAaTEPUAIOB, KAIBKYJIATOPA, KOMIIBIOTEPA;

YCTHOM MPUKUIKU U OLEHKH Pe3yNIbTaTa BHIYMCICHUI; IPOBEPKH Pe3yIbTaTa BIYUCICHUS C HC-
MOJIb30BAaHUEM Pa3TUIHBIX TTPHEMOB;

MHTEPIPETALMH PE3YJIbTATOB PEIICHUS 3a/1a4 C YYETOM OIFPAHMYEHUM, CBA3aHHBIX C PeaIbHBIMU
CBOMCTBaMH PaCCMaTPUBAEMBIX MPOIIECCOB U SIBJICHUI;

AJI'EBPA

yMeTh
COCTaBJISITh OYKBEHHBIE BBIPAXKCHUS U (DOPMYIIBI 110 YCIOBHSIM 3a]1a4; OCYILECTBISTH B BBIpaXke-
HUSIX U OpMYITax YHUCIIOBBIC MOJCTAHOBKU M BBIIOJHATH COOTBETCTBYIOIIUE BBIYHCIICHUS, OCY-
IIECTBIATH MOJCTAHOBKY OJHOTO BBIPAKEHHS B APYroe€; BBIpAXaTh M3 GOPMYI OJHY MEpEeMEH-
HYIO 4epe3 OCTalIbHBIC;



BBIITOJIHATH OCHOBHBIC JICHCTBUS CO CTCIICHIMH C IIEIBIMH ITOKA3aTeIIMH, C MHOTOYWICHAMH U C
anreOpandecKuMu JpOoOSIMH; BBITIOTHSITH Pa3I0KEHUE MHOTOYJICHOB HA MHOKUTEIH; BBIIIOJHSTh
TOIECTBEHHBIC MPE0OPA30BAHUS PAIIMOHAIBLHBIX BHIPAKCHHUH;

MPUMEHSTH CBOMCTBA apu(PMETHUUECKUX KBAJAPATHBIX KOPHEH IJIs1 BRIYUCIICHUS 3HAYCHUN U TIpe-
00pa3oBaHMUil YHCIOBBIX BRIPAKECHHH, COACPKAIIUX KBaIpaTHbIC KOPHH,

pemiath JUHEHHbIC, KBaJIpaTHbIE YPABHEHUS U pAllMOHAIbHBIC YPaBHEHHUS, CBOJAILIMECS K HUM,
CHCTEMBI JIByX JJMHEWHBIX YPaBHECHUN U HECIIOKHBIEC HEJTMHEUHBIE CUCTEMBI;

pelaTh JUHENHBIE U KBAJAPATHBIE HEPABEHCTBA C OJHOM NEPEMEHHON U UX CUCTEMBI;

pemaTh TEKCTOBBIE 3a/1aUd alIreOpandecKuM METOIOM, HHTEPIIPETUPOBATH MOJYICHHBIM Pe3yiIb-
TaT, MPOBOJUTH OTOOP PEIICHUIA, UCXOAS U3 POPMYITUPOBKH 3a/1a4H;

M300pakaTh YMCIa TOUKAMH Ha KOOPAUHATHOM MPSMOM;

ONpeIeATh KOOPAUHATHI TOUKHU INIOCKOCTH, CTPOUTH TOUKHU € 3aJaHHBIMH KOOpMHATAMU; U300-
pakaTb MHO>KECTBO PEIICHUI JIMHEHHOTO HEPABEHCTBA;

pacro3HaBaTh apuPMETHUECKUE U TEOMETPHUECKHE IPOTPECCUH; PEIIaTh 33aa49i C IPUMCHCHH-
eM (hopMyJIbI OOIIETO WIeHA U CyMMBbI HECKOJIBKUX TEPBBIX YJICHOB;

HAXOJUTh 3HaYeHHs (YHKIWH, 3aJJaHHOH (Qopmyioii, Tabnuueil, rpadukoM MO ee apryMeHTY;
HaxO0JIUTh 3HAYCHHE apryMEHTa 10 3HAYCHHUIO (YHKIIUH, 3aIaHHON TparKOM WIIH TaOIUIEeH;
OTIPE/ICIIATh CBOMCTBA (DYHKIMH 1O e¢ TpaduKy; IPUMEHSITh rpaduueckue MpeaCcTaBICHHs TPy
pELICHUN YPaBHEHUM, CUCTEM, HEPABEHCTB;

- ) K
ONMCHIBATH CBOICTBA M3yueHHBIX GyHKuM (y=KX, rae k=0, y=kx+b, y=x% y=x%, y ==, y=v/x ,
X

y=ax?+bx+c, y= ax?+n y=a(x- m)?), crpouts ux rpaduxu;

NCMOJIb30BaTh NPUOOPETEHHbIEe 3HAHUS H YMEHUs B MPAKTHYECKOIl IeITeJILHOCTH U TI0-
BCE/IHEBHOI JKU3HU JIJISL:
BBITIIOJIHCHUS pacyeToB o (opmynam, coctaBieHus: HOPMYJI, BEIPAKAIOMINX 3aBUCUMOCTH MEXK-
Jly peajlbHbIMU BEJIMYMHAMU; HaXOXKACHUS HYKHON (pOpMYJIbl B CIPABOYHBIX MaTepUallax;
MOJICIIUPOBaHHUS IPAKTHYCCKUX CHTYAlUil U UCCIICIOBAHUI MOCTPOCHHBIX MOJEICH C UCIIOIb30-
BaHMEM arrapara aireOpsl;
OIMCaHMsl 3aBUCUMOCTEH MEXIy (DH3MYCCKUMHU BEIMYMHAMH COOTBETCTBYIOIIUMHU (HOpPMYIaMu
IMpU UCCICAOBAaHNHN HECCIIOKHBIX IMPAKTUUYCCKUX CHTyaHHﬁ;
UHTEPIIPETany rpaMKoB PeabHBIX 3aBUCHMOCTEH MEK1Y BETMIHHAMM;

JIEMEHTBI JIOTHKH, KOMEHUHATOPHKH, CTATHCTHKH H TEOPHH
BEPOSITHOCTEH

yMeThb
IIPOBOJUTH HECJIOKHBIE JOKA3aTENbCTBA, MOJIYYaTh NPOCTEHUIINE CIEACTBUSA U3 U3BECTHBIX WU
paHee MOJYYEHHBIX YTBEPKICHUH, OLUECHHBATH JIOTUYECKYIO MPABWIBHOCTh PACCYXKICHHUM, UC-
I10JIb30BAaTh MIPUMEPHI ISl HIUTFOCTPALMU U KOHTPIIPUMEPHI ISl ONIPOBEPKEHUS YTBEPKIACHUM;
W3BJICKATh HH(POPMAIINIO, TPEICTABIICHHYIO B TaOJIMIIaX, HA JUarpaMMmax, rpagukax; COCTaBIsATh
TaOJIUIIBI, CTPOUTH AUArPaMMBbI U TpaduKy;
pemiaTh KOMOMHATOPHBIC 33/1a4H IMyTEM CHUCTEMATHYECKOTO repedopa BO3MOKHBIX BApUAHTOB, a
TaKXe C UCIIOJIb30BAHUEM IIPABUJIa YMHOXKEHHUS;
BBIYUCIIATh CPEITHUE 3HAUCHUS PE3YJIbTATOB U3MEPEHUN;
HAXOJHUTh YaCTOTY COOBITHS, HCIIONB3ys COOCTBEHHBIC HAOTIOEHHUS U TOTOBBIE CTATUCTUUYECKUE
JTaHHBIC,
HAXOJUTh BEPOSITHOCTH CIyYallHBIX COOBITHI B IPOCTEHUINIUX CITydasiX;

HCI0JIb30BATH NMPUOOPEeTeHHbIE 3HAHUS U YMEHUS] B NPAKTUYECKOH 1eATeJIbHOCTH U MO0~

BCEIHEBHOM KU3HU IJIA:
BBICTpAaUBaHUs apTyMEHTAIlMU MPU J0Ka3aTeNbCTBE (B OpME MOHOJIOTA U AUAJIOTA);
pacro3HaBaHus JOTHYECKH HEKOPPEKTHBIX PacCyKICHUM;
3allMCH MAaTEMATHYECKUX YTBEPKIACHHUM, 10KA3aTEIbCTB;
aHaJM3a peabHBIX YHCIIOBBIX JIAHHBIX, TPEACTABICHHBIX B BUJIE JUATPaMM, IpaduKOB, TaOIHII;
pellIeHus: MPAaKTUYECKUX 3a7a4 B MMOBCEAHEBHON U MPOGECCHOHATHHON IeATEIHHOCTH C HCIIONb-
30BaHHMEM JICUCTBUH C YUCIIaMH, TPOLICHTOB, JUTHH, TIJI0Mael, 00heMOB, BpEMEHHU, CKOPOCTH;
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. pemieHusl y9eOHBIX W MPAKTHUUECKUX 3aj]a4, TPEOYIONIUX CHCTEMATHYECKOTO mepedopa BapuaH-
TOB;

. CpaBHEHWMsI IIAHCOB HACTYIUICHUS CIYYalHBIX COOBITHH, OLIEHKH BEPOSTHOCTH CIy4aifHOTO CO-
6I>ITI/I}I B NIPAKTUYCCKUX CUTYyallUAX, COIIOCTABJICHUA MOACIIN C peaanoﬁ CI/ITyaL[I/IeI\/'I;

. TIOHUMAaHHSI CTATUCTUYECKUX YTBEPIKICHHIA.

CO/EP/KAHHUE IIPOI'PAMMBbI
BBoanoe nmoBropenmne (2 4)
I'nasa 1. CoiicTtBa pynkumii. Kaaparuunas pynkmus (22 v)
Oynkiusa. CpoiictBa (ynkuumii. KBagpatHsiii TpexwieH. PasnoskeHue KBaJpaTHOTO TpeXwieHa Ha
MHO)uTenn. DyHKIus y = ax? + bx + ¢, eé cBoiicTBa u rpaduk. CTenenHas GyHKIHS.
Ocnosnasn yenv - pacUIMPUTH CBEACHUS O CBOIMCTBAX (DYHKIMH, 03HAKOMUTH OOYUYAIOIIMXCS CO CBOM-
CTBaMH U rpauKoM KBaApaTUUHON (YHKIIUH.

B Havane TeMbl cUCTEMaTU3UPYIOTCS cBeAeHHs O (yHKUUAX. [IOBTOPSIOTCS OCHOBHBIE MOHS-
TUA: QYHKIMS, apryMeHT, 00J1acTh onpeesenns GyHKiuu, rpaduk. JJaroTcs moHATHS 0 BO3paCTaHUU
1 yObIBaHMM (DYHKIIHH, IPOMEKYTKAX 3HAKOIIOCTOSHCTBA. TeM caMbIM co3naercs 6as3a aisi yCBOCHUS
CBOMCTB KBaJPAaTUYHON M CTENECHHOW (YHKIMH, a TakKe I JajdbHEHIIero yriuyoneHus ¢GyHKIHO-
HaJIbHBIX MPEACTABICHUHN PU U3yYEHUU Kypca ajareOpbl U Havasl aHaau3a.

[ToArOTOBUTENBHBIM IIarOM K HM3YYEHHIO CBOWCTB KBaJIPaTHMUHON (PYHKIIMU SIBISETCS TaKXKe
paccMOTpEHHE BOIIPOCa O KBAJAPAaTHOM TPEXWIEHE U €ro KOPHSX, BbIIEICHUM KBajpaTa JABYWIECHA U3
KBaJPAaTHOI'O TPEXUJICHA, PA3JIOKEHUHU KBaIPATHOTO TPEXUIeHa HA MHOKUTEH.

U3ydenne KBaapaTHIHOH QYHKIMH HAYMHAETCS C PACCMOTPEHHUs (YHKIHU y=ax’, eé CBOMCTB
U ocoOeHHOcTel rpaduka, a TakKe APYIHMX YAaCTHBIX BHUJIOB KBaJAPATHUHOM (YHKIUU — (QYHKIMMA
y=ax?+N, y=a(x-M)?. DTu CBeJEHMS HCHOJB3YIOTCS TIPH M3Y4eHHH CBONCTB KBAAPATHUHOH (GyHKIIHH
obmiero Buna. BaxxHo, 4ToObI 0Oyuaronuecs MOHSIN, YTO rpapuK GYyHKIUH Y = ax? + bx + ¢ Moxer
OBITH TIONy4eH U3 Tpaduka QYHKIMHE y = ax’ ¢ MOMOIIBIO JBYX NApajUlebHBIX MepPeHOCOB. IIpuéMbl
nocTpoeHus rpaduka GpyHKIHH y = ax’ + bX + ¢ oTpabaThIBaOTCs HA KOHKPETHBIX mMpuMepax. Ilpu
3TOM 0c000€ BHUMaHUE CIEAYET YACINUTh (OPMUPOBAHUIO Y OOYyUaOIIUXCSl YMEHUS YKa3bIBATh KOOP-
JMHATHI BEPIIUHBI 1apaldoibl, €¢ 0Ch CHMMETPUHU, HAIPaBICHUE BETBEH mapadobl.

[Tpu n3ydeHuu >TOW TeMbl NajbHEHIIee pa3BUTHE IMOJy4aeT YMEHUE HAXOAWUTh MO rpaduky
MPOMEXYTKH BO3pACTaHUs U YObIBaHUS (PYHKIIMH, a TAKKE MPOMEXKYTKH, B KOTOPBIX (DYHKIUS COXpa-
HSET 3HaK.

OOyuaromuecs: 3HAKOMSTCS CO CBOWCTBaMH CTENEHHON (PyHKIK y=Xx" NpH YETHOM U HEYeT-
HOM HaTypajJbHOM Iokazatene N.. BBogutcs mnoHsTHE KOpHSA N-il creneHu. OOyyarouecs T0JIKHBI

TIOHMMATh CMEICI 3anuceil Buaa Y—27, 4/81. OHu momydaroT npeacTaBieHne 0 HaX0XKICHUH 3HAYCHHIH
KOPHS C IOMOUIbIO KaJIbKYJIATOPa, MPUYEeM BbIpaOOTKa COOTBETCTBYIOLIMX YMEHH He TpeOyercs.
I'naBa 2. YpaBHeHus1 M HepaBeHCTBA C 0JIHOM NepeMeHHOil (14 4)

Llenbie ypaBHeHus. J{poOHble pannoHaibHbIe ypaBHeHHU. HepaBeHcTBa BTOpOI CTENEHH C O]
HOM IIepeMeHHOU. MeTo HHTEpBAJIOB.

Ocnosnasn yenp- cuCTeMaTU3UPOBaTh U 00OOIIUTE CBEIEHUS O PELICHUM LENbIX U APOOHBIX parfo-
HaTbHBIX yPaBHEHHH ¢ OJHOMN mepeMenHoi. ChOpMHUpPOBaTH yMEHHE PelTaTh HEPaBEHCTBA BHAA ax’ +
bx + ¢ >0 wmm ax? + bx + ¢ <0, rae a # 0.

B 3101 Teme 3aBepiiaeTcs U3y4eHUE palMOHAIBHBIX YPABHEHMI C OJTHOM ITepeMeHHOoM. B cBi-
3M C 3TUM IPOBOJUTCS HEKOTOpoe 0000IIeHue U yriyOjaeHue cBeJeHui 00 ypaBHEHHUsX. BBousaTcs
MOHSATHS LIEJIOTO PAIllMOHAIBHOIO YpaBHEHMsI U ero creneHu. O0yyaroniyecs: 3HaKOMATCS ¢ pelIeHHEM
YPaBHEHUI TPETbEW CTENEHU U YETBEPTOU CTENEHU C MOMOUIBIO Pa3JI0KEHUS Ha MHOKUTENIN U BBEJIE-
HUs BCIOMOTaTEIbHON NEpeMEHHOW. MeTo/| pelieHnsl ypaBHEHUH ITyTEM BBEJACHUS BCIIOMOTaTEeNIbHBIX
MEPEMEHHBIX OyAeT MIMPOKO HCIOJIb30BaThCS B JAJIbHEHINIEM NMPHU pPEIIeHUH TPUTOHOMETPHUECKUX,
Jorapu(pMHUUECKUX U IPYTUX BUJOB YPaBHEHUH.

PacmmpsitoTcst cBefeHHs O pELIeHMH JAPOOHBIX PalMOHAIBHBIX ypaBHeHMH. OOywarommecs
3HAKOMSITCS ¢ HEKOTOPBIMU CHELMATbHBIMU MPUEMAMHU PEILICHUSI TAKUX YPABHEHHH.

dopMHUpoOBaHUE YMEHHI! pelIaTh HepaBeHCTBa Bua ax> + bx + ¢ >0 umn ax? + bx + ¢ < 0, re a
# 0, ocylecTBiIsIeTcs ¢ OMOPOoil Ha cBeleHus O rpaduKe KBaJIpaTUYyHOW (QYHKIMH (HAaIpaBlieHUE BET-
Bell mapaloJibl, €€ pacoyiokeHrue OTHOCUTENbHO ocH OX).



OOyyaronuecs 3HAKOMSITCS C METOJOM HHTEPBAJIOB, C MOMOIIBIO KOTOPOrO PEIIaloTCs He-
CJIO’KHBIE PAallMOHAJIbHBIE HEPABEHCTBA.

I'naBa 3. YpaBHeHMsI M HEPABeHCTBA C ABYMsI epeMeHHbIMHU. (17 1)

VYpaBHeHUE C IBYMs ITepeMEHHBIMU U ero rpaduk. CucreMsl ypaBHEHUH BTOopoi creneHu. Pe-
LIEHUE 33/a4 C IOMOIIbI0 CUCTEM ypaBHEHUN BTOpoM cteneHu. HepaBeHCTBa ¢ IByMsl IEpEMEHHBIMU
U UX CUCTEMBI.

Ocnoenasa yenv- BbIpabOTaTh YMEHHUE peUIaTh MPOCTEHILINE CUCTEMBI, COJEpKallle YpaBHEHHE BTO-
POl cTENEHH € ABYMsI IEPEMEHHBIMU, U TEKCTOBBIE 3a/1a4M C TIOMOLIBIO COCTABIECHUS TAKUX CUCTEM.

B naHHOl TeMe 3aBeplIaeTCsl U3yYEHUE CUCTEM YPaBHEHUN € IByMs IepeMeHHbIMUA. OCHOBHOE
BHUMaHUE YJEJIAETCS CUCTEMaM, B KOTOPBIX OJJHO U3 YpaBHEHUI IEPBOM CTENEHHU, a JPYroe BTOPOM.
W3BecTHBIN 00y4aromumMcst crocod MOJCTAaHOBKH HAaXOJIUT 3/€Ch JalibHelIee MPUMEHEHUE U M03BO-
JII€T CBOJUTH PELIEHUE TAKUX CUCTEM K PEIICHUIO KBaIPaTHOI'O YPAaBHEHUSI.

O3HakoMJIeHHE 00YYarOIIMXCs ¢ IPUMEpPaMH CUCTEM YpaBHEHUH C IByMs IEPEMEHHBIMH, B KO-
TOPBIX 002 ypaBHEHHsI BTOPOW CTENEHH, JIOJKHO OCYIIECTBIATHCS C JIOCTATOYHOW OCTOPOKHOCTHIO U
OrpaHUYMBATHCS MPOCTEHUIIMMU IPUMEPAMH.

[TpuBneueHre U3BECTHBIX OOYUYAIOIIMMCS TPAQHUKOB MO3BOJSET MPUBECTH MPUMEPHI Tpaduye-
CKOTO peleHusi cucteM ypaBHeHUl. C nMomMoIpio rpaguueckux mpeicTaBiIeHU MOXKHO HATJISIIHO T10-
Ka3aTb OOy4aroOUIMMCsl, YTO CUCTEMBI ABYX YPaBHEHUH C ABYMs IIEPEMEHHBIMU BTOPOH CTENIEHH MOTYT
HUMETbh OJHO, /1BA, TPH, YETHIPE PEIICHUS WIIM HE UMETh PEIICHUI.

PazpaboranHblii MaTeMaTHYECKUW amnmapar IMO3BOJISET CYIIECTBEHHO PAaCIIMPUTh KJIACC CO-
JIePKATEIbHBIX TEKCTOBBIX 33/1a4, PEIAEMBbIX C TOMOILbIO CUCTEM YPAaBHEHUH.

W3ydeHue TeMbl 3aBepIlIaeTCsl BBEIEHUEM MTOHITHIM HEPABEHCTBA C JBYMsI IEPEMEHHBIMU U CH-
CTeMbl HEPABEHCTB C ABYMs MepeMeHHbIMU. CBeieHHsl 0 TpaduKax ypaBHEHHH ¢ ABYMs IEPEMEHHBIMU
HCIOJIb3YIOTCS IIPU WIUTIOCTPALIMM MHOXECTB PELIECHUI HEKOTOPBIX MPOCTEUIINX HEPABEHCTB C JIBYMS
MIEPEMEHHBIMU U UX CUCTEM.

I'nasa 4. [Iporpeccuu (15 yacoB)
Apudmernueckas U reoMeTpuueckas nporpeccuu. @opmMynsl N-ro 4ieHa U CyMMBI MEPBBIX N YJICHOB
nporpeccuu. beckoHeuHo yObIBarolasi reoMeTpruyecKasi Iporpeccusl.
OcHnoenasa yenw -1aTh MOHATUS 00 apUPMETUUECKON U T€OMETPUUECKON MPOTPECCUSIX KAK YHCIOBBIX
MIOCJIEI0BATEIBHOCTAX 0c000T0 BUAA.

[Tpu m3ydyeHnn TeMbl BBOJUTCS MOHATHE MOCIEN0BATENBHOCTH, PA3bICHIETCS CMBICT TEPMHUHA
«N-# 4JIeH MOCIeA0BaTEIbHOCTIY, BbIPA0aThIBAETCS YMEHHUE UCIOJIb30BATh UHAEKCHOE 0003HAUYEHHUE.
OTH CBEICHHS HOCAT BCIIOMOTATENIbHBIA XapakTep U UCHOIb3YIOTCA I U3yUeHHs apuMETHIECKON 1
r€OMETPUYECKON ITPOTrPECCUM.

Pabora ¢ ¢opmynaMu N-ro YjaeHa U CyMMbI MEPBBIX N WIEHOB MPOTPECCHil, TOMHUMO CBOETO
OCHOBHOT'O Ha3HA4YEHMsl, 103BOJISIET HEOJHOKPATHO BO3BPALIATHCS K BBIYMCIEHUSM, TOXKIAECTBEHHBIM
peoOpa3oBaHuUsAM, PEIICHUIO YpaBHEHHH, HEpaBEHCTB, CUCTEM.

PaccmaTpuBaroTcst XapakTepuUCTUUECKHE CBOMCTBA apU(PMETUUYECKON M T€OMETPUUYECKOM Mpo-
Ipeccuil, 4TO MO3BOJISIET PACIIMPUTH KPYT IIPeIaraéMblx 3ajad.

I'1aBa S. DjaeMeHTHI KOMOMHATOPUKH U TeOpUHU BeposiTHocTeil (12 u)
KomOunaTopHoe npaBuio ymHokeHUs. [lepectaHoBKY, pa3MelieHus, couetanus. OTHOCUTENbHAS Ya-
CTOTa ¥ BEPOSITHOCTh CIIY4aliHOTO COOBITHS.
Ocnoenas yenb- 03HAKOMUTH 00YJAIOIIUXCA C MOHATUAMU NEPECTAHOBKH, pa3MEIIEHUs, COUETaHUs U
COOTBETCTBYIOIIUMHU (OpMyJIaMu JJIsl TIOJICUETa UX YKCIIA; BBECTH MOHSATUS OTHOCUTEIHHOW 4acTOTHI
Y BEPOSITHOCTHU CIIy4aifHOrO COOBITHSL.

W3ydeHre TeMbl HAUMHAETCS C pEeIIeHUs 3aja4d, B KOTOPBIX TpeOyeTcs COCTaBUTh T€ WM UHBIE
KOMOMHAIIMM 3JIEMEHTOB M. TIOJCUUTATh UX YHCIO. Pa3bscHAETCs KOMOMHATOPHOE MPABUIIO YMHOXKE-
HUS, KOTOPOE MCIOJHATCS B AaJIbHEHIIEM NP BhIBOJE (OpMyI Uid MMoAcUETa YKcia MepecTaHOBOK,
pa3MELIEHUI U COYETaHU M.

[Tpu n3ydeHuHn JaHHOTO MaTepuajga HEOOXOAMMO OOpaTUTh BHUMaHUE OO0y4aromuxcs Ha pas-
JMYMe TOHATUH «Pa3MEILEHUE» U «COYeTaHue», CPOpMUPOBATh Y HUX YMEHHUE ONPEIeIATh, O KAaKOM
BHJIe KOMOWHAIIMI UJIET PeUb B 3aja4e.

B nannoit Teme oOydJaromuecss 3HaKOMSITCSI C Ha4aJIbHBIMHU CBEJICHUSIMHU U3 TEOPUU BEPOSITHO-
cTeil. BBOIATCS MOHATHS «CllydaifHOE COOBITHE», «OTHOCUTENbHAs YaCTOTa», «BEPOSTHOCThH CITydaid-
HOTO cOOBITUS». PaccMaTpuBaloTCsl CTAaTUCTUYECKUN U KJITACCHUECKUN MOAXO0/IbI K ONPEACTIEHUIO BEPO-
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STHOCTH CIY4aiiHOTrO cOObITHS. BakHO 00paTHTh BHUMaHHUE O0YYAONIMXCS HA TO, YTO KIACCHUECKOE
OMPCACIICHUC BCPOATHOCTH MOKHO NPUMCHATH TOJIBKO K TAKUM MOACJIAM pPCAIbHBIX COGBITI/Ifl, B KOTO-
PBIX BCE UCXOIBI SIBIISIOTCS PABHOBO3MOXKHBIMHU.

6. IToBTOopenue (20 u)
Ocnogenasn yenw - NOBTOPeHUE, 0000IIEHHE M CUCTEMATU3allMs 3HAHUN, YMEHUI U HAaBBIKOB 3a KypC
anreOpbl OCHOBHOH 00111€00pa30BaTEIbHOMN IIKOJIBI.



IIOYPOYHOE TEMATHYECKOE IVIAHUPOBAHHUE
YPOKOB AJITEBPBI B 9 K/IACCE,
2017 - 2018 YYEBHBIU I'O/

Ne e
ypo- MMyHK- Tema ypoka
Ka
Ta
n/n
IIOBTOPEHHUE KYPCA AJITEEPBI 7 - 8 K/IACCOB
24
1 [ToBTOpeHue: anredpanyecKue BEIPAKECHUS U UX IPeoOpa3oBaHue
2 [ToBTOpeHue: penieHre ypaBHEHUIH U HEPABEHCTB
IIABA 1. KBA/IPATHYHAA ®YHKI[HA (22 4)
§1. @yHknuu n Ux cBoiicTBa (5 )
3 1 Oyuknus. O6nacT onpeaeneHus U 00J1acTh 3HaYCHUN QyHKINUN
4 1 Oynknusa. Haxoxaenune odmactu onpeneneHus U 00JacTi 3HAaYCHUH (PYHKIHH
5 1 I'paduk pynkuuu. Camocmosmenvrasn paboma
6 2 CaoticTBa (yHKITUT
7 2 CBoiicTBa dr1eMeHTapHBIX (HYHKIHN
8 5 Haxosxnenue cBoicTB GpyHKIUM 110 popmyiie u 1o rpapuky. Camocmosmenvhas pa-
boma
2. KBaapaTHblii TpexuiieH (4 4)
9 3 | KBagpaTHblii TpeX4JIeH U €ro KOpHH
10 3 | Beinenenue kBajpara ABy4JieHa U3 KBaJIPaTHOTO TPEXUJIeHA
11 4 TeopeMa 0 pa3noKEeHNH KBAaAPATHOIO TPEXUIJICHA HA MHOKHUTEIIN.
19 4 [TpuMeHeHnEe TEOpEMBI O Pa3I0KEHUH KBAIPATHOTO TPEXUJIEHA HA MHOKUTEH JUIs
npeoOpa3oBanus Belpaxernnidl. Camocmosmenvras paboma
3. Kpaaparnunas ¢pynknus u ee rpagux (8 4yacon)
13 5 | UccnenoBanne GyHKINHN Y = ax 2
14 5 ®yuknus y = ax 2, ee rpaduk u coiicta. Camocmosmenvuas paboma
15 6 | I'paduk pysxmmm y = ax 2+ n, y = a(x - m)?
16 6 Hcnonp3oBanue mabda0HOB Mapabos1 ist MocTpoeHus rpaduka GyHKIUN y = a(X - M)
2+ n. . Camocmosmenvnas paboma
17 6 AnropuT™ noctpoeHus rpaduxa GyHKIUHU
y =ax ® + bx+c
18 7 CoiictBa pynkmun y =ax 2 + bx+c. Camocmosmensuas paboma
19 7 Bnusaue koaddummenta a, b u ¢ Ha pacnonoxxenne rpaduka kBagpaTHIHON QyHK-
ITUH
20 7 [TocTpoenue rpaduka kBaapaTudHoi QyHKUUU. Camocmosamenvrasn paboma
4. Crenennasi ®ynkuus. Kopennb nN-ii crenenu (3 yacos)
21 8 OyHkiun y=x" 1 ee CBOCTBA
29 9 [TonsiTHE KOPHS N-i cTeneHn U apupMeTHIecKoro KopHs N-it crenenn. Camocmosi-

menbHas paboma




23 9 Haxosxienre 3Ha4eHHI BRIpAKEHUH, COJIEP)KAIIUX KOPEHB N-i CTEeTIeHN

24 Koumponwvnasa paboma Nel no meme «Keaopamuunas gpynxyusy
TI'/IABA |\\. YPABHEHHA H HEPABEHCTBA C OJHOH ITEPEMEHHOH (14
4)
5. YpaBHeHus ¢ oqHOi nepeMeHHO# (7 4)

25 12 | IlonsTHE 1IENIOT0 YPaBHEHUS U €TO CTETICHU

26 12 | Llenoe ypaBHEHUE U €r0 KOPHH

27 12 | Pemenue nenbix ypaBHEHUN pa3IundHbIMA METOaMHU

28 12 | Pemenue Gonee CIOXKHBIX IENBIX ypaBHeHUH. Camocmosmenvras paboma

29 13 | IpoOHbIe panMOHAIbHBIC YPABHEHHS

30 13 | Pemenue npoOHBIX pallMOHATBHBIX YPAaBHEHUH 10 aJITOPUTMY

31 13 Hcnonp30Banue pa3IMyHbIX IPUEMOB U METOJIOB MPH PEIIEHUH JPOOHBIX paIfo-
HaJIbHBIX ypaBHeHUU. Camocmoamenvras paboma
6. HepaBencTna ¢ oqHOI nepeMeHHOH (6 1)

32 14 | PemeHue HEpaBEHCTB BTOPOU CTEIICHU C OJTHOW MEPEMEHHOM

33 14 | Anroput™ peleHus: HEpaBEHCTB BTOPOM CTENEHU C OAHON EPEMEHHOM

34 14 [TpumeHeHne anropuT™Ma MpH PEIICHNH HEPABEHCTB BTOPOH CTETICHU C OIHOM mepe-
MEHHOW. Mamemamumeckutl OuKmarm

35 15 | Pemenue Lenbix palMoHaIbHbIX HEPABEHCTB METOJJOM HHTEPBAJIOB

36 15 | Pemenwue nenbix u IpoOHBIX HEPABEHCTB METOJIOM HHTEPBAJIOB

37 16 [IpumeHeHne MEeTO/1a MHTEPBAJIOB MIPH PEIICHUH HepaBeHCTB. CamocmosamenbHas
paboma

38 Koumponvuasa paboma Ne 2 no meme: « Ypasnenus u HepaseHcmea ¢ 00HOl nepe-
MEHHOUY
IJIABA 3. YPABHEHHA H HEPABEHCTBA C /IBYMA IEPEMEHHBIMH
(174
7. YpaBHeHHS C ABYMS epeMeHHbIMHU U HX CHCTEMbI

(12 yacoB)

39 17 | IlonsThe ypaBHEHHUS C ABYMs IEPEMEHHBIMU

40 17 | YpaBHEHHE OKPYKHOCTH

41 18 | I'padmuecknii ciocoO pemieHus: CHCTEM YpaBHEHHH

42 18 | Pemenus cuctem ypaBHeHUH rpadudecku. Camocmosamenvras paboma

43 19 | Cnoco0 noACcTaHOBKH pelIeHHsI CUCTEM ypaBHEHUN BTOPOM CTENEHH

44 19 Pemrenune cuctem ypaBHEHHI BTOPOH CTETIEHH CITOCOOOM IMoIcTaHOBKH. Camocmosi-
menbHas paboma

45 19 Hcnonb30BaHue crocoda CIoKeHUs MPH pelieHre CUCTEM YpaBHEHUsI BTOPOH cTere-
HU

46 19 | Pemenue cuicteM ypaBHEHUS BTOPOH CTENICHH PA3TUIHBIMUA CIIOCOOAMH

47 20 | Pemenue 3aau ¢ MOMOIIBIO CUCTEM YpaBHEHUI BTOPOH CTETIEHU

48 20 | Pemenue 3aa4d Ha JBM)KEHUE C TIOMOIIBIO CHCTEM YPaBHEHUI BTOPOIl CTETICHN

49 20 | Pemenwue 3aqa4d Ha paboOTy ¢ TIOMOIIBIO CHCTEM YPaBHEHUI BTOPOH CTETICHU

50 20 Pemrenune pa3auuHbIX 3a/1a4 C TOMOIIBIO CUCTEM YpaBHEHH BTOpoii cTenenu. Camo-

cmosimejlbHAA pa6oma

8. HepaBeHncTBa ¢ 1ByMsl IepeMEHHBIMHU M UX CHCTeMBbI (4 4acoB)




51 21 | PemeHue MTMHEHHBIX HEPABEHCTB C ABYMS IIEPEMEHHBIMHU

52 21 | PemieHue HepaBEHCTB BTOPOM CTENIEHU C JBYMsI IEPEMEHHBIMU

53 29 Pemienue cucreM JIMHEWHBIX HEPABEHCTB C IBYMs MepeMeHHbIMU. Camocmosmens-
Has paboma

54 22 | PemeHue cucteM HEPABEHCTB BTOPOH CTEIIEHU C IBYMS TIEpEMEHHBIMU

55 Konumponvnasa paboma Ne 3 no meme: « Ypasnenus u nepagencmea c 08yms nepe-
MEHHBIMUY
TIJIABA 4 APUOMETHYECKAA H TEOMETPHYECKAA IIPOT'PECCHA
(159)
9. Apudmernyeckasi nporpeccus (84acon)

56 24 | IloHsaTHE OCIEI0BATEILHOCTH, CJIOBECHBIM M aHAIMTUYECKHM CIIOCOOBI €€ 3aJaHus

57 24 | PekyppeHTHBIN CcIIOcO0 3a/laHusI MOCIEA0BATEIbHOCTH

58 o5 Onpenenenue apudmeTnueckoit mporpeccun. PekyppenTtHas ¢popmyna N-ro 4ieHa
apu(METHUECKON TPOTPECCHHU.

59 25 | CpoiicTBO apudmeTndeckoil nporpeccun. Mamemamuyeckuti OUKMaHm

60 o5 Ananutrdeckas popmyia N —ro wieHa apudmerndeckoit nporpeccun. Camocmosi-
menvHas paboma

61 26 | HaxoxxaeHue cymMMbl IEPBBIX N WIEHOB apu(METHIECKON TPOrpeccuu

62 26 [Tpumenenne GopMyITbI CYMMBI IIEPBBIX N WICHOB apu(PMETHUECKON MPOTPECCHH.
Camocmosmenvuas paboma

63 Koumponvnas paboma Ne 4 no meme: «Apugpmemuueckas npoepeccusty
10. I'eomeTpuueckasi mporpeccus (7 4acos)

64 97 OnpezneneHus reoMeTpruecKoii mporpeccuu. @opmysa N-ro yieHa reOMETPUIECKON
IPOTPECCUU

65 27 | CBOICTBO T€OMETPUIECKOM Mporpeccuu. Mamemamuyeckuti OUKMaHm

66 28 | HaxosaeHue cyMMBbI IIEPBBIX N YJIEHOB F'€OMETPUYECKOM MPOrpeccHu

67 28 [Tpumenenne hopMyIia CyMMBI TIEPBBIX N WICHOB reoOMeTpHIecKoi mporpeccun. Ca-
MocmosimenvHas paboma

68 28 | Cymma GecKOHEUYHOMH YOBIBAIOIICH reOMETPUIECKON MTPOTPEeCCU

69 29 Pemenune 3ana4 Ha mpruMeHeHne (OPMYII CyMMBI IEPBBIX N YIEHOB Fr€OMETPHUIECKON
IPOTPECCUU

70 Koumponvuas paboma Ne 5 no meme: «I eomempuueckas npoepeccusiy
TI'TABA 5. 2JIEMEHTHI KOMBHHATOPHKH H TEOPUH BEPOATHOCTEH
(12 9)
11. DnemenTHI KOMOMHATOPUKH (8 YacoB)

71 30 | KomGunaropusle 3agaun. KomOuHamu ¢ yuetoM u 0e3 yueta nopsijika

72 31 | KomOuHaTOpHOE IPAaBUIIO YMHOXKCHHUS

73 31 | [lepectaHOBKH U N 3JIEMEHTOB KOHEYHOT'O MHOKECTBA

74 31 KoMmOuHaTopHBIE 331291 Ha HAXOXKJICHHUE YUCIIa TIEPeCTaHOBOK U3 N 3eMeHToB. Ca-
MocmosmenvHas paboma

75 32 | Pasmemenue u3 n snementos 1o K (k < n)

76 32 KomOuHaTopHbIE 3a/1aui Ha HAX0KJICHHUE YMCIIa pa3MeleHnii u3 N ameMeHToB 1o K (K
< n) . Camocmosimenvras paboma

77 33 | Coueranus u3 n sementos 1o K (K < n)
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KOM6I/IHaTOpHI>Ie 3aJa41 Ha HaXO0XXACHUE YMCJla IEPECTAaHOBOK M3 N DJIEMCHTOB, CO-

78 33 . .
yeTaHui U pasMeriennit u3 N anementos 1o K (K < n) . Camocmosimenvuas paboma
12. HayajibHble cBeJleHUS U3 TeOPUHU BEPOSITHOCTEM
(4 gaca)
79 34 | OTHOCHTENIbHAS YaCTOTa CIYyYaifHOTO COOBITHS
80 35 | BeposTHOCTD City4aifHOTO COOBITHS
81 35 | Kiaccuueckoe onpenenenue BepositHoctu. CamocmosmenvHas paboma
82 Konmponvnas paboma Ne 6 no meme: « Dnemenmol KOMOUHAMOPUKYU U MeOPUU Ge-
posimHocmeuy
IIOBTOPEHHE (20 49)
83 HaxosxneHue 3HaueHus YUCI0BOro BeIpaykeHUs. [IporeHTsl
84 CrerneHs ¢ 1eIbIM [10Ka3aTeIeM
85 Paznoxxenne 11enoro BeIpaKeHUsI HA MHOXKHUTEIH
86 [IpeoOpa3oBanue BEIpAKEHUMN, COAECPIKAIINX CTENICHb U apu(METUYECKHII KOPEHb
87 ToxnecTBeHHbIE TPe0OpPa30BaHUs PALMOHAIBHBIX allreOpandyecKux BbIPaXKEHUN
88 ToxaecTBeHHbIE TpeoOpa3zoBaHus APOOHO-PALMOHATIBHBIX U UPPALIMOHAJIBHBIX BbI-
paxxenuil. Camocmosamenvras paboma
89 Jlunelinble, KBaipaTHBIC U OMKBApaTHBIC YPAaBHEHUS
90 JpoOHO - panioHaJIbHBIC YPaBHEHUS
91 Pemienue TeKCTOBBIX 3a/jay Ha COCTaBJIEHUE YPaBHEHUM
92 Pemenune cucrem ypaBHEHHIA
93 Pemienne TeKCTOBBIX 3a/1a4 HA COCTABJICHHUE CHCTEM ypaBHeHUl. Camocmosmenvhas
paboma
94 JInHeliHbIE HEPABEHCTBA C OJTHOM IEPEMEHHON U CHCTEMBI JIMHEMHBIX HEPABEHCTB C
OJIHOW IIepEMEHHOM
95 HepaBeHncTBa 1 ccTeMBbI HEPAaBEHCTB C OHOM IIEPEMEHHON BTOPOM cTeneHu. Ma-
memamuyeckuil OUKManm
96 Perenue HepaBeHCTB METOJIOM UHTEPBAIOB. Tecmosgas nposepounas paboma
96 @DyHKIMS, ee CBOUCTBA U IpaduK
97 Urenue rpaduxo pynkunid. Kycouno-zananusie pynkuuu. Tecmosas nposepounas
paboma
98 Permenue TecTOBBIX 337a4 Ha MPOLIEHTHI
99 Pemenue pa3nuyHbIX TECTOBBIX 3a/1a4
100-
101 Umoeosas konmponvuas paboma Ne 7
102 ITonBenenne UTOros
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8. IloypouHoe ni1anupoBaHue no ajiaredpe: 9 xiacc: k yueOnuxky FO0.H. Makapsiuesa u nip. /
T.M. Epuna. — M.: M3narenscTBa «9K3aMen», 2008

JJIEKTPOHHBIE YYEBHBIE I1IOCOBHA

1. Tlpu cocraBienun paboueld mporpaMMbl MIAHUPYETCS] MPUMEHEHHE UMEIOIUXCSI KOMITBIOTEPHBIX
MIPOJYKTOB: 0eMOHCMPAYUOHHBIN MAMeEPUa, 3a0anus Ol YCMHO20 ONPOCa YYaAuuxcs, mpeHuposo-
Hble YNPANCHEHUS].

Jlemoncmpayuonnstii mamepuain (caaiovi).

Coznaetcs ¢ nenpio obecredeHus HarlsiIHOCTH TP U3YUYE€HUH HOBOTO MaTepHala, UCIOJIb30Ba-
HUS TPU OTBETax yuanuxcs. [[ppumenenrne aHuManuy mpy CO3/1aHUH TAKOTO KOMITBIOTEPHOTO TIPOTYK-
Ta MO3BOJISIET PacCMaTpUBATh BOMPOCHI MATEMATUUYECKON TEOPUU B ABMKEHHUH, OOECTIEUNBACT IPYTron
MOAXO0J K M3YYEHUIO HOBOTO MaTepHasia, BHI3bIBAET MOBBIIMICHHBIH UHTEPEC Y yUAITUXCS. [Tpu
pelIeHny JTI00BIX 3a/1ad UCIIONIb30BaHUE TpaUuecKOl MHTEPIpETAIl YCIOBUS 33aJlaul, €€ PeIICHUS
MO3BOJISICT YYAIIUMCS TIOHSTh MaTEMaTUUYECKYIO HJICI0 PEIIeHMs], 60see TITyOOKO OCMBICIUTH TEOPETH-
YECKUH MaTepuall 1o JaHHOU TeMe.

3adanusn ona ycmunozo cuema.

OTu 3aaHus Jal0T BO3MOXKHOCTh B YCTHOM BapuaHTE OoTpabaThIBaTh pa3IMYHbIE BOMPOCHI TEO-
pUU ¥ IPAKTHKHU, TPUMEHSIS IPUHITATIBI HATJISITHOCTH, JOCTYITHOCTH. VX MOYXXHO MCIIOJIB30BaTh Ha JIIO-
OOM ypOKe B peXUME YUHTEIh — YUEHUK, B3aUMOIIPOBEPKH, a TAK)KE B BUJE TPEHUPOBOUHBIX 3aHATUH.

2. Aarebdpa. 9 kaacc: noypounsle niansl no yweonuxam 0. H. Makapuviuesa, H. I'. Munorwk, K. U.
Hewrxosa, C. b. Cysoposoti (komnaxm-ouck) — M3aTelIbeTBO «Yunutensby, 2011

3. [IporpamMma "MacTtep co3a1aHus IJIaH-KOHCIIEKTOB YPokoB" Anrebpa 9 kiacc.
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TEMATHYECKOE IVTAHUPOBAHHUE B 9 KIIACCE (34HACOB B HE/IEJIIO; 102 YACA)

Ne | Haumenosanue | Homep u mema s ©| Yposenv obsazamenvHoOU N0O20MOSKU 0OyUaOwe2ocs | YposeHb 803MONHCHOU NOO20MOBKU 00YUaOue20cs
o N
n/n membl KOHMPONbHOU pa- | §
bomoi Q=
1 [ToBTOpEeHUE
kypca VII-VIII 2
KJIaCCOB
2 | Keanparuunas | K/p Nel «Ksan- 22 VMeTh HaXOUTh 3HAYCHUST PYHKIMH, 331aHHOM o Ilonnmare, 9T0 QYHKIHS — 3TO MaTEeMaTH4e-
byHKIUS patuuHas (yHK- dopMyIoii, TabuHLEil, IPadEKOM 110 €€ apryMeHTYy. CKas MOJIETIb, MMO3BOJISIONIAs OMUCKHIBATD U
U M3y4aTh Pa3HOOOPa3HBIC 3aBUCUMOCTH MEXKITY
YMeTh HAXOAUTh 3HAYCHHUE aPTYMEHTA 110 3HAYCHUTO
. . pealbHBIMH BETMYHMHAMH.
(GyHKIMH, 321aHHON TPaQUKOM WM TaOIHIEH. .
i B e YMeTh CTpOUTH IpaduK KBaAPATHIHON PYyHK-
YMeTh ornpenensaTh CBOWCTBA KBaIpaTHUHOW (PyHK- LMK C TIOMOLLBIO NIapaUIEBHBIX EPEHOCOB.
LA 11O €€ rpaduKy. . . e YMeTb UHTEPIPETUPOBATH B HECTIOXKHBIX CIIY-
YMeTh OnMuCHIBaTH CBOMCTBA KBaJApPaTHYHON (PYHK- yasx rpaduKu peaTbHBIX 3aBUCHMOCTEH MEHkK-
I[MH, CTPOHTE €€ rpaduK. Iy BEJTMYHHAMH, OTBEYast Ha IIOCTAaBJIEHHBIE
3HaTh CBOICTBAa CTENEHHON (YHKIMH C HATypallb- BOTPOCHL.
HBIM MOKa3aTeJIeM.
2 | YpaBHeHus U K/p Ne2 «Ypas- 14 VMeTb pemars KBaJpaTHbIe, pallHOHAIBHbIEC YPaB- e VYMerh penrath aredpandeckue
HEPAaBEHCTBA C | HEHHS U HEPAaBEH- HEHUsI, YPAaBHEHHU S, CBOSIINECS K HUM. paBHEHUS BBICIITNX CTETICHEH W ypaBHEHUS,
OJIHOM Tepe- CTBa C OAHOU Ile- YMeTh peraTe HEpaBeHCTBA C OJJTHOW IEPEMEHHOM. CBOIAIIMECS K HUM.
MCHHON PCMCHHOI VYMeTh IpUMEHATH rpad)MIecKue IpeICTaBICHHUs ® YMeTh NPUMEHSATH METO/| HHTEPBATOB NPU
TPU pelieHHH ypaBHEHH T H HepaBEHCTE. pEIIeHNN HEPAaBEHCTB, PellaTh TEKCTOBEIC 3a-
JTaYu.
3 YpaBHeHus u K/p Ne3 «¥Ypag- 17 YMeTh pemaTh HECIOKHbBIE HETUHEMHBIE CUCTEMBI e YMeTh pemaTh HeTMHEHbBIE CUCTEMBI YpaBHE-

HEPaBEHCTBA C
JByMS IIepe-
MEHHBIMU

HCHUS U HCPABCH-
CTBa C ABYyMHA IIC-
PECMCHHBIMU >

YPaBHEHUH.

YMeTh NpuMeHsTh TpadudecKue npeacTaBIeHUs
IIpU PEIICHUH YPABHEHUN U HEPABEHCTB.
YMeTh NpUMeHATH rpaduiecKkre NpeacTaBIeHus
IIpU PELICHUH CUCTEM YPABHEHUN U CUCTEM HEpa-
BEHCTB.

HUM.

e VYMeTh NPUMEHSTH Pa3TUIHBIC METOBI PeIlie-
HUS HEJIMHENHBIX YPABHEHUM.

e VMeTh pelniaTh TEKCTOBBIE 3a7auu aredpau-
YECKUM METOJIOM, UHTEPIIPETUPOBATH MOJY-
YEHHBIN pe3yabTaT, IPOBOJIUTE OTOOD perre-
HUH, UCX0/Is1 U3 (POPMYIIUPOBKH 3aa4H.

e YMeTh HaXOAUTh Ha KOOPJMHATHOM MIIOCKOCTH
MHO>KECTBO PEIICHUI HEPABEHCTB C JIBYMSI T1e-
PEMEHHBIMU U UX CUCTEM.




Apudmernue- K/p Ned «Apud- 15 Pacnio3naBath apudmeTuyecKue ¥ reOMETPUIECKIE IToHUMAaTh CMBICIT HJICaTU3AIMH, T03BOJISIO-
CKas U TeOMET- | METHYCCKas Ipo- IIPOrPECCHUH. LIEeW penIaTh 3a71a4 pealbHOU JEHCTBUTEb-
pUUCcCKas npo- rpeccum» Permate HeciioxkHbIE 3aJ1auy C IPUMEHEHUEM (1)op- HOCTHU MAaTEMAaTUYCCKUMHU METOJaMHU, ITPUMCPBL
rpeccun K/p Ne5 «I'eo- MYJT OOIIIETO YieHA U CYMMbI HECKOJIBKUX TTEPBBIX OIMOO0K, BOSHUKAIOIINX TPU UACATU3AIINH.
METpHUYCCKad YJIEHOB MPOTPECCHIA. Pacrio3naBate apupMeTHuecKre U reOMETPH-
IIPOTPECCUM» YeCcKHe MPOrPeCcCUu.
Pemars 3amaun ¢ npumeHenneM Gopmyit 00-
IIET0 WICHA U HECKOJbKUX MEPBHIX YJICHOB
MPOTrPECCUH.
OneMeHTbI K/p Ne6 «3e- 12 VMeTh pemars KOMOMHATOPHBIE 3aj1a4d IyTEM CH- YMeTh HaXOUTh YaCTOTY COOBITHS, HCIIOIb3Ysl
KOMOMHATOpHU- | MEHTBI KOMOMHA- CTEMATHYECKOTO MepeGopa BO3MOKHBIX BAPHAHTOB. coOCTBEHHBIC HAOIOICHUS U TOTOBBIE CTATH-
KU ¥ TEOPUHU TOPHUKHU U TEOPUU CTHYECKHE JaHHbIE.
. o YMeTh pemaTh KOMOMHATOPHBIE 33[Ja4H C UCIIOIb30-
BEPOATHOCTEH BEPOATHOCTCH» . Hcnonbs3oBarh npuoOpeTeHHbIE 3HAHUS U YMe-
BAHHMEM MPABUIIA YMHOXKECHUS; .
. . HUS B MPAKTHYECKOM JIEATETLHOCTH U TIOBCE-
YmMmerb HaXOJWTb BEPOATHOCTH CIIyHaiHbIX COOBITUH JUHEBHOI JKU3HU [T PeLeHUs yIeOHbIX 1
B MPOCTCHILHX CIyHasiX. [PAKTHYECKHX 3aJ1ad, TPEOYIOIINX CHCTEMATH-
4yecKoro rnepedbopa BapuaHTOB.
Hcnonb30BaTh NproOpETEHHBIE 3HAHUS U yMe-
HUS B MPAKTHYECKOU JIEATETLHOCTH U TIOBCE-
JTHEBHOM YKU3HHM JIJIsl CPAaBHEHUS IAHCOB
HACTYIUICHHS CIIy9ailHBIX COOBITHH, OLICHKH
BEPOATHOCTH CIy4ailHOr0 COOBITHS B MPAKTHU-
YEeCKUX CUTYalUsX, CONOCTABICHUS MOJIEIU C
peanbHON CUTyaluen.
IToBTOpEHME Hrorosas x/p Ne7 | 20
(B popmate ['MA)
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