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IHosicHuTEeNLHAA 3aNIUCKA

Pabouas mnporpamma coctaBieHa Ha ocHoBe PDenepanbHoro I['ocynapcTBeHHOro
crangapra, llpumepHoOil mporpaMMbl OCHOBHOTO OOIIEro OOpa3oBaHHMs IO MaTeMaTHKe,
¢benepanbHOro 06a3MCHOr0 y4yeOHOro IuUIaHa A oOpa3oBaTeNbHBIX YyupexiaeHud PD u c
UCIIOJIb30BaHUEM peKoMeHaauui aBropckoil nporpammsl FO.H.MaxkapsrueBa. (IIporpamma mo
anreope, aBt. IO.H. MaxkapeiueB, H.I' 'Munmiok, K.M.Hemkor, C.b.CyBopoBa, B cOOpHUKE
«Anredpa. IIporpammsbl 0011e00pa3oBaTeabHBIX YyUpekaeHUd. 7-9 kmaccel. CocTaBUTEND
T.A.bypmuctpoBa, uzn. «IIpocsemenue», 2009 r.)

Pabouas mporpamma agpecoBaHa ydamuMmcs 9 kiacca cpemHel o0rieo0pa3oBaTenbHON
IIKOJIBI U SIBJISIETCS JIOTUYECKUM MPOJAOKEHUEM JIMHUK OCBOEHUSI MAaTEMAaTUYECKUX TUCIUIUINH.

B cootBercTBUUM C (enepanbHbIM 0a3UCHBIM y4eOHBIM IUIAHOM JUIS 00Opa30BaTEbHBIX
yupexaeHuii PO Ha uzydenue anreOpsl B 9 kiacce orBogutcs 102 vaca. PabGouast mporpamma
npeaycMmarpuBaet o0ydeHue anredpe B 00bEMe 3 yaca B HEJeINo B TeueHue | yueOHoro roja.

Anrebpa kak y4deOHBIM mNpeaMeT SBIAETCS HEOTHEMJIEMON COCTaBHOM YacCThIO
MaTeMaTHYECKOro 00pa3oBaHus Ha BCEX CTYNEHSIX 00pa30BaHMUs.

eas u3yyeHus npeaMmera:

° OBJIQJICHHE CHUCTEMOW MAaTEMaTUYeCKMX 3HAHUM U yMEHUH, HEOOXOIUMBIX st
MPUMCHCHUS B MPAKTUYCCKOW NEATCIEHOCTH, M3YYCHHSI CMEKHBIX JAWCIHILINH, IPOJIOJDKESHUS
o0Opa3zoBaHus;

J MHTEJUIEKTYaJIbHOE pa3BUTHE, (OPMHUPOBAHUE KAYECTB JIMYHOCTH, HEOOXOIUMBIX
YEJIOBEKY JIJIsl TOJIHOLIEHHOW KU3HHU B COBPEMEHHOM OOI11€CTBE, CBOMCTBEHHBIX MaTEMaTUYECKON
JESTENIbHOCTH: SICHOCTh M TOYHOCTh MBICIH, KPUTUYHOCTh MBIILICHUS, UHTYUIUS, JJOTHYECKOE
MBIIUICHHE, 3JIEMEHTBHI AJITOPUTMHUYCCKON KYJIbTYpPBI, MPOCTPAHCTBEHHBIX IPEACTABICHUH,
CIIOCOOHOCTH K MPEOAO0JICHHUIO TPYTHOCTEH;

. (dopMupOBaHHE MpEACTAaBIEHUH 00 uUAEIX M METoJaX MaTeMaTUKH Kak
YHUBEPCAIBHOIO S13bIKA HAYKH U TEXHUKH, CPEICTBA MOJIEINPOBAHUS SBJIICHUN U ITPOLIECCOB;
. BOCIIUTAHUE KYJIBTYpPHl JIMYHOCTH, OTHOIICHHMS K MaTEMaTUKE KakK K 4YacTu

00I11€4esIOBeYeCKOW  KyJIbTyphbl, IOHMMAaHHE 3HAUYUMOCTHM MaTeMaTHKH JUIsl  Hay4dHO-
TEXHUYECKOTO MpOorpecca.

Pabouas mporpamma mo anreOpe peanuszyercsa uepe3 (HOPMUPOBAHHME Y YHALIUXCS
o0miey4eOHbIX YMEHUN W HaBBIKOB, YHUBEPCAJIBHBIX CIIOCOOOB JESTENBHOCTH M KIIOYEBBIX
KOMIIETEHIIMH 3a CUY€T HCHOJIb30BAHUS TEXHOJOIMH: CTPYKTYPHO-JOTMUYECKHX (CHCTEMHBIN
MOJIX0[1), OpraHU3allMsl UCCIIEJIOBAaHMS Ha YPOKax M BHEYPOUHOU JEATEIbHOCTH, IEMOHCTpALIHS
OTYETOB YYaLIUXCS 00 UCCIE0BaHUM; TOUCK UH(OPMALIHH.

OcHoBHOH (hopMolt 00yueHus SBISAIOTCS YPOKU Pa3HBbIX THUIOB: YPOKH YCBOEHMSI HOBOM
yueOHO#l nH(popMayy; ypoku (HOpMUPOBaAHMS MPAKTUYECKUX YMEHHMH M HABBIKOB y4alllUXCs;
YPOKH COBEpPILICHCTBOBAHMSI M 3HAHWM, YyMEHHMHl M HaBBIKOB; YPOKM 0000IIeHHS U
CUCTEMAaTU3aliy 3HAHUN, YMEHUU U HABBIKOB; YPOKHU IPOBEPKHU U OLIEHKH 3HAHUHN, YMEHUU U
HABBIKOB YYalllUXCs; TIOMHUMO 3TOTO B MPOrpaMMe€ MPEeIyCMOTPEHbl TAaKUE BHJbI Y4€OHBIX
3aHATUH Kak MpaKkTHYeCKue paboThbl, UTPbl, TPEHUHTH, YPOKH KOHTPOJIS U JIp.

B paOoueli mnporpamme mnpeaycMOTpEHbl BapUaHThl M3y4eHUS Marepuala, Kak B
KOJIJIEKTHBHBIX, TaK U B MHIUBU1YaJIbHO-TPYIIOBBIX (hopMax.

Jlia monydeHus oObeKTHUBHOW MH(OPMALUU O JOCTUTHYTHIX YYalIUMHCS pPe3yjbTaTax
y4yeOHOIl JIeATeNIbHOCTH M CTENEHHM MX COOTBETCTBUS TpeOOBaHMAM 00pa3oBaTeIbHBIX
CTaHJApTOB; YCTAaHOBJIEHUS IPUYNH MOBBIIIECHNS UM CHUKEHUS YPOBHS JTOCTHKEHUN yJaIUXCs
C LeJBI0 TOCIEeAYyoLed KOppeKLu 00pa30oBaTebHOrO Mpolecca MPeIyCMOTPEH CIEAYHOIUil
WHCTPYMEHTAPUN:

. MOHUTOPHHT Y4eOHBIX JOCTH)KEHHUH B paMKax ypoBHEBOW auddepeHunanmm;

o UCIIOJIb30BaHUE Pa3HOOOPa3HBIX (POpM KOHTpOJIs (IIpeIBapUTENIbHBIN, TEKYIIUH,
TEMaTUYEeCKHH, UTOTOBBI KOHTPOJIb): KOHTPOJIbHAS paboTa, CaMOCTOSITeNbHAs MPOBEPOUHAS



pa60Ta, TCCTUPOBAHUC, NUKTAHT, MNHUCbMCHHBLIC JOMAIIHHUC 3aJlaHud, aHaJInu3 pPE3YyJIbTATOB
BBIMIOJTHEHHS] TMAarHOCTUYECKUX 3aJaHuil ydeOHoro mocoOus. [ TeKyIero TeMaTuyeckoro
KOHTPOJISL ¥ OLEHKH 3HAHWW B CHCTEME YPOKOB IPEIyCMOTPEHBI KOHTpOJbHBIE paboThl. Kypc
3aBepIIAIOT YPOKH, MO3BOJISIIOIIME OOOOMIMTh M CUCTEMATU3UPOBATh 3HAHMS, a TaKKe
OPUMEHHUTb YMEHUS, IPHOOPETEHHBIE TIPU U3yUCHUN MaTeMaTHKH;

o pa3zHooOpa3Hble CrOcOoObl OpraHU3alMH OICHOYHOW JEATEIbHOCTH YUMUTENS U
ydalmxcs.

J1J1s TOBBILIEHUS] YPOBHS MOJIYY€HHBIX 3HAHUN U IPUOOPETEHHS MPAKTUYECKUX YMEHHUH U
HaBBIKOB MPOrpaMMOI NPEAyCMAaTPUBAETCS BBIMOJHEHHE CAMOCTOSTENbHBIX paboT. Onu
OPUEHTHUPYIOT Y4YallUXCsl Ha AaKTUBHOE IIO3HAHME M3y4aeMOro Marepuaja M pa3BUTHE
BBIYUCIIUTCIIBHBIX yMeHI/If/’I

[IpencraBnennble B paboyeil mporpaMme CaMOCTOSITENbHBbIE PaOOThl  SBIIAIOTCS
dbparMeHTaM# YPOKOB, HE TPEOYIONTUMHU JIJISl MX TIPOBEICHUS JTOTIOJHUTEILHBIX Y4eOHBIX YacOB.

B pe3yabTare n3ydenusi ajaredopbl B 9 kjiacce ydeHUK J0JKeH

3HATH/TIOHUMATD:

. CYIIECTBO MOHATHS MaTEMaTHIECKOTO JJOKA3aTeIbCTBA; MPUMEPHI JIOKA3aTeIbCTR;

. CYIIECTBO MOHSITHS AJITOPUTMA; TIPUMEPHI AJITOPUTMOB,;

. KaK HCIOJB3YIOTCS MaTeMaTHyeckue (OpMyJibl, YpaBHEGHUSI W HEPaBEHCTBA,
PUMEPBI UX MPUMEHEHHS JIJIS PEIICHUS MaTeMaTHYECKUX U MPAKTUYCCKUX 3a/1a4;

° KaK MaTeMAaTHYeCKH ONpECIICHHbIC (YHKIIMM MOTYT OIMCHIBATh peaabHbIC
3aBUCHUMOCTH; IPUBOJIUTH MPUMEPHI TAKOTO OTIMCAHHS,

. KaK TIOTPEOHOCTH MPAKTUKHU MPUBEIM MAaTEeMaTHUECKYI0 HAYKY K HEOOXOIUMOCTH
pacIIipeHHsl TOHATHUS YHCIIa;

. BEPOSATHOCTHBIA XapaKTep MHOTHX 3aKOHOMEPHOCTEH OKPYKAIOMIETO MUPA;
IPUMEPBI CTATUCTHUYSCKUX 3aKOHOMEPHOCTEH U BBIBOIOB;

. KakuM o0pa3oM TeOMETpPHUsl BO3HHKIA M3 IMPAKTHYCCKUX 3a/1ad 3eMJICMEpHs;
MPUMEPBI TEOMETPHUECKUX O0BEKTOB M YTBEPKIACHHUIA O HUX, BAXKHBIX IS TPAKTUKU;

. CMBICTT UJeaan3alii, [TO3BOJISIOIIEH pelaTh 3a7a4d peasibHOI

JIEHCTBUTEIILHOCTH MaTeMaTHYECKUMU METOJIaMH, TPUMEPHI OMMUOOK, BO3HUKAKOIIUX IPH
HCaIN3aIliH;

APUOMETHUKA

YMETh

° BBIMIOJHATh YCTHO apudMeThyeckue [eHCTBUS: CIOKEHHE U BBIYUTAHHE
JBY3HAYHBIX YHCET U JECATUYHBIX ApoOel ¢ AByMs 3HaKaMH, YMHOKEHHE OJHO3HAYHBIX YHUCEIL,
apudMeTUYeCKre orepanuu ¢ OOBIKHOBEHHBIMHU JPOOSMH C OJHO3HAYHBIM 3HAMEHATENEeM U
YHUCIIUTENIEM;

° MepexoauTh OT OIHOM (OPMBI 3alMUCH YHUCEN K JPYro, TMPeaCcTaBiIsATh
JECATUYHYIO JIpoOb B BUJE OOBIKHOBEHHOM M B MPOCTEHIIMX CIIydasXx OOBIKHOBEHHYIO B BHUJIE
JECATHUYHOM, IPOIIEHTHl — B BHUJE APOOU U APOoOb — B BUJE MPOIEHTOB; 3alMCHIBATh OOJBININE
7 Majble Y1cla ¢ UCITONB30BAHUEM IIEIBIX CTEIIEHEH IECITKH;

° BBITIOJHATH apuPMEeTHUECKUEe IEHCTBUS C pallMOHATBFHBIMU YHCIaMH, CPAaBHUBATh
palMOHAJIBHBIE U JIEUCTBUTEIIbHBIE YMCIIA; HAXOAUTh B HECIIOKHBIX CIydasiX 3HAUEHUS CTENECHEU
C LETBIMU MOKA3aTeJSIMUA U KOPHEH; HAXOAUTh 3HAUEHUST YHCIIOBBIX BBIPAKEHUI;

° OKPYTJISATH IIeJIbIe YUCIIa U JIECATUYHBIE TPOOH, HAXOAUTh MPHOIMKEHUS YUCeN C
HEJOCTAaTKOM U C U30BITKOM, BBITIOJIHSITH OIICHKY YMCIIOBBIX BBIPAKCHHIA,

° MOJIb30BaThCS OCHOBHBIMU €IMHHUIIAMU IJIMHBI, MAacChl, BPEMEHHU, CKOPOCTH,
TIO0MIaId, 00BheMa; BeIpakaTh O0Jiee KpYIHbIE eIMHUIIBI uepe3 0ojiee MENKUe U Ha000POT;

° pemarh TEKCTOBBIE 3aJlayd, BKJIIOYAs 3a/a4d, CBA3AHHBICE C OTHOIICHUEM U C
MIPOTOPIIMOHAIBHOCTHIO BEJIMUUH, IPOOSMHU U TTPOIICHTAMH;

UCIIONIb30BaTh MPUOOPETCHHBIE 3HAHHMS W YMEHHUS B MPAKTHYECKOW NEATENbHOCTH W
MMOBCETHEBHOM KU3HHU JJIA.



° pEIICHUs] HECIIOKHBIX TMPAKTUYECKUX PACUETHBIX 3aJad, B TOM 4YHUCIE C
HCITOJIb30BaHUEM MTPU HEOOXOAMMOCTH CITPABOYHBIX MAaTEPHAIIOB, KAJIbKYJISATOPA, KOMITHIOTEPA;

° YCTHOM TPUKUJKH U OLEHKH pe3yJibTaTa BBIUMUCICHUN; MPOBEPKH pe3yJbTara
BBIYHCIICHHSI C UCTIOJIB30BAHUEM PA3JIMUHBIX IPUEMOB;

° HMHTEPIPETAIMU PE3YJIbTaTOB PEUICHUS 33/1a4 C YYETOM OTPAaHUYCHUH, CBS3aHHBIX
C peajibHBIMU CBOMCTBAMH PacCMaTPUBAEMBbIX ITPOILIECCOB U SABJICHUM.

AJITEBPA

yMeTb

® COCTaBJIATh OYKBEHHBIC BHIPAKCHHSI U (DOPMYIIBI TI0 YCIOBHSIM 3a/1a4; OCYIIECTBISITh B
BBIpQXCHUSX W (OpMyJIax YHCIOBBIE TIOJCTAHOBKHM ¥  BBIMOJHATH COOTBETCTBYIOIIUE
BBIYHCIICHHSI, OCYIIECTBIISATH MOJICTAHOBKY OJIHOTO BBIPAKECHUS B APYTOe; BBIpaKaTh U3 (HOpMy
OZIHY NMIEPEMEHHYIO YEPE3 OCTAIbHBIE;

® BLIIIOJIHATh OCHOBHBIE JCHCTBUS CO CTEICHSAMU C IEIBIMA IIOKa3aTelIsIMH, C
MHOTOWICHAMH U C aireOpandecKuMu JApOOsIMU; BBIMOJIHATH Pa3JIOKEHHE MHOTOUYJICHOB Ha
MHO>KUTEJH; BBITIOJIHSATH TOXJICCTBEHHBIE MPEOOPA30BAHMS PAITUOHATBHBIX BBIPAKCHUN;

® IPUMECHATh CBOWCTBA apU(PMETUUYECKUX KBAJpPaTHBIX KOPHEW Ui BBIYUCICHUS
3HAYCHUM U NMPe0oOpPa30BAHMI YMCIOBBIX BRIPAKCHHM, COACPIKAIIUX KBAIPAaTHBIC KOPHU;

e peliaTh JIMHEWHbBIC, KBAJI[paTHBIC YPABHEHUSI U PAllMOHAIbHBIC YPABHEHHUS, CBOISIIIUECS
K HUM, CUCTEMBI JBYX JIMHEHHBIX YPABHEHUIN U HECIIOXKHbIE HEJIMHEUHbIE CUCTEMBI;

® pellIaTh JIMHEHHBIE U KBAJIPATHBIC HEPABEHCTBA C OJIHOM MEPEMEHHOM U UX CUCTEMBI,

e peraTh TEKCTOBBIE 33J]a4 AJIreOpaniyecKuM METOI0M, HHTEPIPETUPOBATH MOTYUCHHBIN
pe3yJbTaT, MPOBOIUTE OTOOP PEUICHHH, UCXO 13 GOPMYITUPOBKH 3a/1a4H;

® 1300pakaTh YKCJIa TOYKAMU Ha KOOPJIMHATHOMN TIPSIMOWA;

® ONPENICNATh KOOPJAWHATHI TOYKHM IUIOCKOCTH, CTPOUTh TOYKH C 3aJaHHBIMHU
KOOPJIMHATAMHM; H300pakaTh MHOXKECTBO PEIICHUH JIMHEHHOTO HEPABCHCTRA,;

® pacrio3HaBaTh aApUPMETHUSCKHEC W TCOMETPHUYECKHE IMPOTPECCHU; pPelaTh 3aJadyd C
nprUMEeHEHHEM (POPMYITBI OOIIIETo WIeHA M CYMMBbI HECKOJIBKUX IEPBBIX WICHOB;

® HaXOJUTh 3HAUeHHUS (PyHKUMHU, 3a7aHHON (dopMyInoi, Tabmuuel, rpadukoM Mo ee
apryMeHTy; HaXOJUTh 3HAYCHHE apryMEHTa IO 3HAYCHUIO (YHKITHH, 33JaHHON Tpad)uKOM WU
TaOJIMIIEH;

e OnpeneNnsITh CBOWCTBA (QYHKIUMM 1O €€ Trpapuky; NOPUMEHATh TIpaduyecKkue
MIPEICTABJICHHS TIPU PEIICHUU YPAaBHEHUM, CUCTEM, HEPABEHCTB;

® ONMCHIBATh CBOWCTBA M3YyYCHHBIX (PyHKIHUH (y=KX, rae k= 0, y=kx+b, y=x2, Fx?’, y==%,
X

y=1x , y=ax*+bx-+c, y= ax’+n y=a(x - m)?), crpouts ux rpadukm.

HCMOJIb30BATh NMPHOOPETEeHHbIE 3HAHUS H YMEHHSI B MPAKTHYECKOI 1eSITeJTbHOCTH U
NOBCEeIHEBHOM KM3HHU JJIS:

® BLINIOJIHCHUST pacyeToB 1O  (OpMysiaM, COCTaBICHUS (OPMYI, BBIPAKAOIIHX
3aBUCHMOCTH MEK/y PCabHBIMU BEINYNHAMHE; HAXOKACHHUS HYXHOU (OPMYIbI B CHPABOYHBIX
MarepHuanax;

® MOJICIMPOBAHMS TPAKTHYECKUX CUTYAIMi M WCCIICMOBAHUN MMOCTPOCHHBIX MOJIENEH C
UCIIOJIb30BaHUEM allliapaTa anreOpsbr;

® OITMCAHMS 3aBHCHMOCTEH MEXKIy (PU3HYECCKMMHU BEINYAHAMH COOTBETCTBYIOIIMMHE
(opMyIiamMu TIPH UCCIIEOBAHNH HECITOKHBIX MPAKTUIECKUX CUTYAIIHI;

® HTEpIpETAlnH IPaQUKOB peasbHBIX 3aBUCHMOCTEH MEXK/y BETMINHAMHE.

OJIEMEHTBI JIOTUKHW, KOMBHUHATOPUKH, CTATUCTUKMU WU TEOPUU
BEPOSITHOCTEN

yMeTh

® [IPOBOJIMTH HECJIOKHBIE JIOKA3aTeNbCTBA, MONy4aTh MPOCTEHINNE CIECACTBHS U3
W3BECTHBIX WM pPaHee IMOJYYCHHBIX YTBEPXKICHUH, OIEHUBATH JIOTHUECKYIO TMPABUILHOCTH



paccyXJIeHU, UCII0Ib30BaTh IPUMEPHI Ul UIUTFOCTPALIMU U KOHTPIPUMEPBI 1JI OIPOBEPKEHUS
YTBEPKICHHUI;

e U3BJICKaTh MH(OPMAINIO, MPEICTaBICHHYI0 B TaOMUIax, Ha aUarpaMmax, rpapukax;
COCTaBJISITh TaOJIUIIBI, CTPOUTH JUATPAMMBbI U TpaduKu;

epemarh KOMOMHATOpPHBIE 33Ja4M IIYTEM CHUCTEMaTHYeCKOro Imepebopa BO3MOMXKHBIX
BAPUAHTOB, a TAKXKE C UCIIOJb30BAaHUEM IIPABUIIA YMHOXKCHUS;

® BBIUUCJISATh CPEHUE 3HAUECHUS PE3YJIbTATOB U3MEPEHUI;

® HAXOJIUTh YACTOTy COOBITUS, HCIONb3ysd COOCTBEHHbIE HAOMIOACHUS U TOTOBbBIC
CTaTUCTUYECKUE JJAHHBIE;

® HAXOJUTH BEPOSITHOCTU CITyYaHHBIX COOBITHI B MPOCTEUIIHNX CITy4asix;

HCII0JIb30BATH NPHOOpeTeHHbIe 3HAHUSI M YMEHHS B IPAKTHYECKOM 1esiTeIbHOCTH 1
MOBCEIHEBHOM KM3HU JJIS:

® BEICTPAMBAHUS apryMEHTAIUH [IPH JJOKa3aTelbCcTBE (B (hOpMe MOHOJIOTA U IUAJIOra);

® PacCIIO3HABaHUS JIOTUYECKHA HEKOPPEKTHBIX PaCCyKICHUH;

® 3aI1MCH MAaTEMAaTUYECKUX YTBEPKICHUM, T0Ka3aTENIbCTB;

® aHaJIM3a PEAIbHBIX YHCIOBBIX JAaHHBIX, IPEJCTABICHHBIX B BUJE AUarpamm, rpaukos,
TaOJIHIL;

® peIICHHS TPAKTUYECKUX 3a7[ad B TIOBCEAHEBHOW M MPOPECCHOHATBHON eI TETbHOCTH C
WCIIOJIb30BAaHUEM JEHCTBUU C YHUCIAMHU, MPOLEHTOB, IJIUH, IUIONIaled, 0O0BEMOB, BPEMEHH,
CKOPOCTH;

e pelieHrs y4eOHbIX M IMPAaKTHUUECKUX 3a]ad, TPEOYIOIUX CUCTEMAaTHUYECKOro rnepedopa
BAPUAHTOB;

® CPaBHEHHS IIAHCOB HACTYIUJICHUS CIy4YalHBIX COOBITUH, OIICHKHM BEPOSTHOCTHU
CIIy4aifHOrO COOBITHSI B MPAKTUYECKHX CUTYallUsIX, COMOCTABJICHHUS MOJEIU C peallbHOMN
CUTYalHE;

® [IOHUMAaHMS CTATUCTUYECKUX YTBEPKICHHUII.

Pabouas mporpamma mo anrebpe peammsyercs depe3 (opMupoBaHHE Yy ydaluxcs
00pa30BaTeNbHbIX KOMIIETEHTHOCTEH: I[IEHHOCTHO-CMBICIOBBIX, OOIIEKYJIbTYPHBIX Y4eOHO-
[I03HABATEJIbHBIX, NH()OPMALIMOHHBIX, KOMMYHUKAaTUBHBIX, COLIUAIbHO-TPYI0BBIX, KOMIIETEHLIUN
JIMYHOCTHOI'O CaMOCOBEPILIEHCTBOBAHUS.

Y4eOHO-TEMATHYECCKUH TIJIAH

HanmeHnoBanue Konnu B ToM ugnciie:

pa3aenoB U TeM ectBo | CamocrositensH | KoHTponsHBIE
4acoB ble PabOTHI palboThI

KBagparnunas GpyHKuus 26 1

OYHKIHMH U UX rpaduku. 1

OO6nacTb onpeneneHus 1 00J1acTh 3HaUEHU N 2 1

(GyHKLIUU.

CaoiicTBa (QyHKIUH. 2 1

KBanpaTHbIi TpEX4IEH U €ro KOpHH. 2 1

PaznoxxeHne KkBagpaTHOTO TpeXuyieHa Ha 2 1

MHOHTEJIH.

AHaJu3 KOHTPOJIBHOM paboTHI. 3

OyHKIUA U €€ CBOUCTBA. 2

Ipaduxn dyskimit uy = a(x — m)°. 5 1




[TocTpoenue rpaduka KBaapaTHIHON (HYHKITHH.

1
Pelienne HepaBeHCTB BTOPOM CTEIICHHU. 3 2
MeTo1 MHTEpBAJIOB. 4 2
IIpumeHeHune
METO/1a MHTEPBAJIOB K MCCIIEOBAHUIO (DYHKIIUN 1
O6o6mmarmuii ypok no teme: «Kpaaparuunas 2 1
GyHKIIHS
YpaBHeHNsI M CHCTEMbI YPABHEHUI 18
Llenoe ypaBHEHHUE U €TI0 KOPHH. 3 2
YpaBHEHMSI, IPUBOIUMBIC K KBAJPATHBIM. 4 2
['paduyeckuii cnocod pemeHus: cucTeM 3 1
YpaBHEHUU.
Pemenne cuctem ypaBHEHHI BTOPOH CTEIECHU. 4 2
Pemenue 3a1a4 ¢ TOMOIIBIO CHCTEM YPaBHEHUH 9 1
BTOPOU CTETIEHU.
O0600611eHne TeMbl: «YpaBHEHUS U CUCTEMBI 1
YPaBHEHUI»
IIporpeccun 18
[TocnenoBarenbHOCTH. 2 1
Apudmernueckas nporpeccus. @opmyna N-ro 4 9
YJieHa apuPMETHIECKOI MPOTPECCHH.
®opmyna CyMMBI N IEPBBIX YJICHOB 4 9
apupMETHUYECKON MPOTrPECCUH.
['eomeTpuueckas nporpeccusi. Dopmyna N-ro 4 9
YJIeHa TEOMETPUIECKOM MPOTPECCHH.
®dopmyna CyMMBI N IEPBBIX YJICHOB 9 9
T€OMETPUYECKON TPOTPECCUM.
Crenennas ¢pynkuus. Kopens N -ii crenenn.
YeTHble U HEUETHBIE (QYHKIINH. 1
Dyukuua y = X', 1 1
Omnpenenenne KOpHs 1 1
N-il CTENIEHU.
CBoiicTBa apu(MeTHUECKOro KOpHs N-i CTENeHH. 4 2
OrnipesiesieHne CTETIEHH ¢ TPOOHBIM TTOKA3aTEIIEM. 1
DJIeMeHTbI CTATHUCTHKHU U TeOpuH
BepoOATHOCTEH 15
[Tpumepsl KOMOMHATOPHBIX 3a/1a4. 2 1
ITepectaHoBKH 2 1
Pazmenienus 2 1
Coueranus 3 1
BeposTHOCTh cirydyaitHOTO COOBITHSI. 2 1
CrnoxeHne 1 YMHO)KEHHE BEpOSATHOCTE. 2 1




HrTorosoe mnoBTOpeHMe Kypca ajaredpsl 9
KJiacca 17 1
OO011ee KOJIHYECTBO YACOB 102 39 6

1 yeTBepThH 2 4eTBEPTh 3 yeTBepThH 4 yeTBEpTH roJ
KOTHHACCTBO 24 21 25 26 96
TEOpUH
KOJIMYECTBO
4acoB 1 1 2 2 6
MPAKTUKH
U3 HUX:
KOJIMYECTBO
KOHTPOJIBHBIX 1 1 2 2 6
pabor

Conepmarme TEMATHYCCKOI'O IIJIaHa

1. CBoiicTBa ¢pynkumii. KBagparnunas ¢pynkuus (26 yacon)

Oynkus. CpoiictBa (yHkiumil. KsamparHeiii TpexwieH. PasznokeHue KBaapaTHOTO
TpexwieHa Ha MHOXHTenu. PyHkuus y = ax” + bx + ¢, e€ cBoiictBa u rpaduk. HepaBencrna
BTOPOH CTENIEHU C OJHON IIepeMeHHOW. MeTo ] MHTEpBaJIOB.

Hesab: pacmmpuTh CBEACHUS O CBONCTBAaX (YHKUIMH, O3HAKOMHTH OOYYarOIIUXCS CO
CBOWCTBaMHM U rpaMKOM KBaJIpaTUYHON (QyHKIMH, CHOPMHUPOBATH YMEHHUE pelllaTh HEPAaBEHCTBA
BI/maaX2+bx+c>0ax2+bx+c<0,rnea¢0.

B Haganme TeMbl cHCTEMAaTHU3HPYIOTCS CBeIeHUS O (yHKIHAX. [IOBTOPSIOTCS OCHOBHBIC
NOHATUS: (YHKIHS, apryMeHT, o0JacTh omnpenenenus QyHkuuu, rpaduk. [laroTcs moHATUSA O
BO3pAaCTaHUU W YOBIBAHUU (DYHKIIMHU, TPOMEKYTKAX 3HAKOMOCTOSHCTBA. TeM camMbIM CO3HaeTCs
0a3a a7s YCBOSHHS CBOWMCTB KBAJIPaTHUHOM M CTEMEHHON (DYHKIIH, a Takke U JalbHEUIIero
yrayOnenust pyHKIMOHAIBHBIX MPEICTAaBICHUN MPH U3YyYeHUH Kypca anreOpbl M Hayal aHaIu3a.

HOI[FOTOBI/ITGHBHBIM oraroM K H3Y4YCHUIO CBOMCTB KBa,HpaTHQHOfI (I)YHKI_II/II/I ABJIACTCA
TAaKXE PAaCCMOTPCHHUE BOIIPOCA O KBAAPATHOM TPEXHUIICHC U €TI0 KOPHAX, BBIACICHUU KBaJpaTa
JABYWICHA U3 KBAJIPATHOT'O TPEXYJICHA, PA3JIOKCHUN KBAIPATHOT'O TPEXYJICHA HA MHOKHTCIIN.

V3yueHne KBaIpaTHYHONW (DYHKIMHM HAYMHACTCS C PACCMOTPEHHS (DYHKIMH y=ax’, ed
CBOICTB U 0COOEHHOCTEN Irpadrka, a TaKKe IPYruX YaCTHBIX BUJOB KBaJApaTUUHON QyHKUIMU —
dyHKIAM  y=ax’+n, y=a(x-m)2. DTH CBEJCHMS WCIONB3YIOTCS TPH W3YHYCHHH CBOWCTB
KBaJpaTUYHOMN (?YHKIII/II/I obmiero Buja. BaxHo, uTOoOBI OOydarommecs MOHSUIM, YTO Tpadux
GyHkuum y = ax” + bx + ¢ Moxet ObITh Mony4eH u3 rpaduka GYHKIHUU Y = ax” ¢ HOMOIIBIO JBYX
MapayIenbHbBIX  MepeHocoB. IIpuéMBI TocTpoeHns rpaduka (yHKIME y = ax’ + bx + ¢
0TpalaThIBAIOTCSI Ha KOHKPETHBIX MpuMepax. [Ipum 3ToM ocoboe BHHMaHHE CIEIyeT YJIENUTh
(GbopMHUPOBAHUIO Y 00YYAIOIIMUXCS YMEHUS YKa3bIBaTh KOOPAMHATHI BEPUIMHBI MapadoJbl, €€ 0Ch
CUMMETpUH, HalpaBJeHNE BEeTBEW MapadoJbl.

IIpn u3yyeHuun >5TOM TeMbl JalbHENIIEE pa3BUTHE IOJIY4YaeT YMEHHE HAXOIUTh IO
rpaduKky NMpOMEXKYTKH BO3pacTaHHsl M yObIBaHHUS (PYHKIMH, a TAaKXK€ MPOMEXKYTKHU, B KOTOPBIX
(GYHKIMS COXpaHseT 3HaK.




®opMHUpOBaHUE YMEHUHN peliaTh HEPAaBEHCTBA BUIA ax® + bx + ¢>0 ax’ + bx + ¢<0, rze a
# (0, OCYIIIECTBIISIETCS C OMOPOM Ha CBeJeHUs O rpaduke KBaApaTUYHOW (YHKIMH (HalpaBiIeHHE
BETBEH MMapadoJIbl €€ PacIoioKEHHEe OTHOCUTENEHO ocH OX).

O6yqafoumec>1 3HAKOMSTCA ¢ METOJOM HMHTEPBAJIOB, C IIOMOIIBIO KOTOPOIro pEIIarTCA
HECJIOKHBIC palliOHAJIbHBIC HCPaBCHCTBA.

OO6yuaromyecss 3HaKOMATCA CO CBOMCTBaMHU cTeneHHOH (yHkuun y=x" mpu 4eTHOM M
HEYeTHOM HaTypaJbHOM IoKa3zaresne N.. BBoauTcs monHsTue KopHs N-if crenenn. O0ydaromuecs
JOJDKHBl TIOHMMATh CMBICT 3amucedl Bupa 3-27, #/81. OHHM MNOIy4alOT NPEICTaBICHUE O
HAXOXJICHUM 3HAUYCHWH KOPHA C T[OMOIIBIO  KaIbKyIsATOpa, IIpUYeM  BBIpAabOTKa
COOTBETCTBYIOUINX YMEHUH HE TpeOyeTcsl.

2. YpaBHeHHUS M1 HEPABEHCTBA € 0/IHOI nmepemMeHHOoii (18 yacoB)

Llenple ypaBHeHHs. YpaBHEHHE C JABYMS NepeMEHHbIMH U ero Tpaduk. Cucremsl
YpaBHEHUI BTOPOM CTENEHU. PeleHne 3a/1a4 ¢ TOMOUIBIO CUCTEM YPAaBHEHUI BTOPOM CTEIICHH.

Heab: cucreMaTH3UpoBaTh M OOOOIIUTH CBEICHHS O PEIICHHH IEIbIX C OJHOMN
nepeMeHHo#, BbipaboTaTh ymeHue pemarh HOPOCTEHIINE CHCTEMBbI, COAEp)Kallhe ypaBHEHHE
BTOpOI\/JI CTCIICHU C ABYMA IECPCMCHHBIMU, U TCKCTOBBIC 3ala4M C ITOMOIIIBIO COCTABJICHUA TAKUX
CHCTEM; BbIpabOTaTh YMEHHE pelllaTh MPOCTEHIINE CUCTEMBI, COJAEpIKaIlNe ypaBHEHHE BTOPOM
CTETIEHH C JBYMS IEPEMEHHBIMU, U TEKCTOBBIE 3a/1a4l C IIOMOLIbI0 COCTABICHHSI TAKUX CUCTEM.

B »T0i1 Teme 3aBepiiaeTcss U3y4eHUE PalMOHAJIBHBIX YPAaBHEHUH C OJTHOM MepeMEeHHOM. B
CBS3M C ATHM IPOBOAMUTCS HEKOTOpoe 00O0OIIeHHe U yriIyOlieHHe CBeNeHUN 00 ypaBHEHHSIX.
BBonsTCs MOHATHS 1ENOro paluOHAIBHOTO YpaBHEHHMs U ero creneHu. OOydaromuecs
3HAKOMSTCA C PELICHWEM YpPAaBHEHHI TPEThEl CTENEHW M YETBEPTOM CTENEHH C IOMOILbIO
pa3JIOKEHUsI HAa MHOXUTEIM WM BBEJICHHs BCIIOMOIAaTENIbHOM NIE€peMEHHOW. Merox pemeHus
YpaBHEHUU MyTEeM BBEIEHHUS BCIIOMOTATENbHBIX MEPEMEHHBIX OYyJIeT MIMPOKO HCHOIB30BaTHCS
JAIBHEUIIEM TIPU PEIICHUH TPUTOHOMETPUYECKUX, JIOTAPU(PMHUUCCKHX U APYTUX BUJIOB
YpaBHEHUM.

B nannHoli Teme 3aBeplraeMcs U3y4EHUE CUCTEM YPaBHEHHUM C ABYMs. NEPEMEHHBIMHU.
OcHOBHOE BHUMaHHUE Y/AENSAETCS CUCTEMaM, B KOTOPBIX OJHO M3 YpaBHEHHI MepBOM cTeneHu, a
npyroe BTOpoil. M3BecTHbIN 00ydaromumcs crnocod MOJCTAHOBKM HAXOAUT 31€Ch JajbHeIIee
IIPUMEHEHHWE W TIO3BOJISIET CBOJWTH pEHIEHUWE TAaKUX CHUCTEM K PEIICHHI0 KBaJpPaTHOIO
YpaBHEHUS.

O3HakoMJIEHHE 00YyYaroIMXCs ¢ IPUMEpaMH CUCTEM YPaBHEHUH ¢ ABYMs II€PEMEHHBIMU,
B KOTOpBIX 00a YypaBHEHHUS BTOPOM CTENEHHU, JOJDKHO OCYILECTBIATHCA C JOCTATOYHOU
OCTOPOXXHOCTBIO U OTPAHUUYMBATHCS IPOCTEUILINMU IIPUMEPAMH.

[IpuBneueHne Wu3BECTHBIX OOy4arOMIMMCS TpadUKOB MO3BOJISET MPUBECTH HPUMEPHI
rpau4eckoro pereHus cucteM ypaBHeHH. C moMolbio rpaduuecKux NpeicTaBIeHUul MOXKHO
HarJsHO MOKa3aTh OOyYaroUIMMCs, YTO CUCTEMBI JABYX YPaBHEHHMH € ABYMs IME€PEMEHHBIMHU
BTOPOMW CTENEHU MOT'YT UMETh OJHO, J[Ba, TPH, YETHIPE PEIICHUS I HE UMETh PEIICHUI.

Pa3pa6OTaHHBIﬁ MaTeMaTH4eCKHUI amnmnapart mo3BOJIACT CYIICCTBCHHO PACHIMPUTH KJIACC
COACPKATCIIbHBIX TECKCTOBBIX 3a1a4, pC€IIaCMbIX C ITIOMOIIBIO CUCTEM ypaBHeHPIfI.

3. Ilporpeccuu (18 yacos)

Apudmerndeckass U reomerpuueckas mnporpeccud. ®opmysasl N-ro wieHa U CYyMMBI
HepBbIX N WiIEHOB mporpeccuu. beckoHeuHo yOpIBaroIasi reoMeTpudecKas Mporpeccus.



Hean: nate moHATHS 00 apuMETHUECKOW M TeOMETPUYECKOM MPOTpeccusik Kak
YHCIIOBBIX MOCJIE0BATENILHOCTAX 0COO0T0 BHA.

IIpn m3ydeHuM TeMbl BBOIOUTCS IOHATUE IIOCIIECIOBATEIbHOCTH, PAa3bICHAETCS CMBICI
TEepMUHA «N-H YJIeH MOCIIEJ0BaTEIILHOCTU Y, BbIPA0ATHIBACTCS YMEHHUE MCII0JIb30BaTh HUHIEKCHOE
0003Ha4YeHHe. DTU CBEJEHUS HOCAT BCIIOMOTaTENIbHBII XapaKTep U UCIIOJIb3YIOTCS Ul U3yUEHUS
apu(METHUECKON U TeOMETPUYECKON MPOTPECCHiA.

PaGora ¢ gopmynamu N-ro ujieHa U CyMMbI MEPBBIX N UYIEHOB MPOTPECCHl, TOMUMO
CBOET0 OCHOBHOI'O HA3HAYEHMS, I03BOJISET HEOJAHOKPATHO BO3BPAIIATHCA K BBIYMCICHUSM,
TOKIAECTBEHHBIM NMPEOOPA30BAHMSM, PEIICHUIO YPAaBHEHUH, HEPABEHCTB, CUCTEM.

PaccmaTpuBaroTCsl XapakTepuCTUYECKUE CBOMCTBA apu(METHUECKOW U TeOMETPHUECKOMN
MPOrPECCHUi, YTO MO3BOJISIET PACIIUPUTD KPYT IpejIaraeMbIxX 3ajau.

4. Crenennasi pynknus. Kopenb N -ii crenenn (9 yacon)

Yernas u HedeTHas (yHkuusa. Oynkmus y = X'. OnpeneneHue KOpHs N-if cTeneHw.
Brruncnenue kopHel N -it cTerneHu.

ueJIBZ BBCCTH IIOHATHE KOPHI N -1 CTEIICHM.

B nannHo#i Teme mpojoimkaeTcs U3ydeHue CBOMCTB (DYHKIUI: BBOASTCS MOHSTHUS YETHON
W HEYCTHOW (YHKIMH, PacCCMATPUBAIOTCS CBOWCTBA CTENEHHOW (YHKIHMM C HATypaJIbHBIM
nokasaresneM. M3ydyeHne KOpHEWl OrpaHM4YMBAETCS BBEJACHUEM IOHSTUS KOpPHSA N-U CTENEHU U
BBIIIOJIHCHMEM HECJIOKHBIX 3aJaHUM Ha BBIYMCIECHUE KOPHEH N-H CTENEeHH, B YACTHOCTHU
KyOM4eCKHX KOPHEH.

CpoiicTBa KOpHeﬁ n-i CTCIICHHU, ITOHATHUC CTCIICHH C PAIMOHAJIIbHBIM ITOKA3aTCJICM U €C
CBOMMCTBA HE N3Yy4aroTCs. 9TOT MaTcpHral 6y,£[eT PaCcCMOTPCH B CTapmeﬁ HIKOJIC.

5. djieMeHTHl KOMOMHATOPUKYU U TeOPUM BeposiTHOcTel (14 yacoB)

KOM6I/IHaTOpHOC IMPpaBUJIO YMHOKCHUA. HepeCTaHOBKI/I, pasMCIICHusA, COUCTaHUs.
OTtHOCHUTENbHAS YaCTOTA U BCPOATHOCTDH CJ'Iy‘lElfIHOl"O COOBITHSL.

Heab: o3HaKOMHUTH OOyYarOImMXCA C TMOHATHUSIMH IE€PECTAaHOBKH, pPa3MEIEHUs,
COYETaHUS M COOTBETCTBYIOIIMMHU (OPMYIaMu s TOJCYeTa WX 4YHUCIa; BBECTH MOHATHUS
OTHOCHUTEJIbHOM YacTOThI U BEPOSITHOCTH CITy4aifHOT'O COOBITHSL.

N3ydyeHne TeMbl HAUMHAETCS C PELICHUs 33a]a4, B KOTOPbIX TpeOyeTcs COCTaBUTh T€ WU
UHble KOMOMHALIMM DSJIEMEHTOB M. MOJCUUTATh HX 4YHUCHIO0. PazbscHsercs KOMOMHATOpHOE
MPABUJIO YMHOXKEHUS, KOTOPOE MCIIONHATCA B JAalibHEHIIEM IpU BbIBOJE GOpMyYI s MOAcUETa
qucjia IEPECTaHOBOK, pa3MelleHud M coderaHuid. [Ipu wu3ydeHMM paHHOrO Marepuana
HEo0X0aUMO OOpaTUTh BHMMAaHHME OOYYaIOLIMXCS Ha pa3iMyue MOHATUN «pa3MeEIIeHHe» U
«coueTaHuey», choOpMUPOBATh Y HUX YMEHHUE ONpPeeNsITh, O KAKOM BHJIe KOMOMHAIMNA UJIET peyub
B 3aJa4e.

B nanHO#l Teme oOydarommecss 3HAKOMATCS C HAYadbHBIMU CBEJACHHUSMHU H3 TEOPHH
BEPOATHOCTEH. BBOISATCS TMOHSATHS «CIy4ailHOE COOBITHE», «OTHOCUTENbHAs dYacToTay,
«BEPOATHOCTh CIy4aHOTO COOBITHS». PaccMaTpuBarOTCsS CTATUCTUYECKUM M KIIACCHUECKHUI
MOIXOJBI K OMPEACNCHUI0 BEPOSITHOCTH CIy4aHOTO COOBITHA. BakHO 0OpaTUTh BHHMaHUE
00yJaromuxcs Ha TO, YTO KJIACCHUUYECKOE OMpE/IeIeHNE BEPOSITHOCTH MOYKHO IPUMEHATH TOJIBKO
K TaKUM MOJICJISIM PEAThHBIX COOBITHH, B KOTOPBIX BCE UCXOIBI SBISIFOTCS PABHOBO3MOKHBIMH.



6. I[ToBTOopenue (17 yacoB)

Hean: [ToBTOpenue, 00001mEeHNe U CUCTEMaTH3allisl 3HAHWM, YMEHHUI U HaBBIKOB 3a KypC
anreOpsl OCHOBHOM 00111e00pa30BaTeIbHOM IIIKOJIBI.
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