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PABOYASA ITPOI'PAMMA «AJITEBPA»

7-9-1 kyaccnl
[Iporpamma cocrtaBieHa B COOTBETCTBUU C TpeOoaHusimMu DenepaibHOr0  ToOCyIapCTBEHHOIO
00pazoBaTeIbHOr0 CTaHAAPTa BTOPOTO MOKOJIEHHUS OCHOBHOI'O 001Iero 00pa3zoBaHus M0 MaTeMaTHKe:!

— ®epnepansHoro ['ocynapctBennoro O6pazoBarenbHoro CTanaapTa OCHOBHOT'O OOIIETO 00pa3oBaHUS
(mpukaz MunuctepcTBa oOpazoBanus U Hayku Poccuiickoit @eaepannu ot 17 nexadps 2014 roma
Nel897);

— Hopm ®epnepanpHoro 3akona «O0 oOpa3oBanmum B Poccmiickoit ®denepammm» «273-O03 or 29
nexabps 2012 rona;

— COopHHKa HOpPMAaTHBHBIX JOKyYMEHTOB. Matemaruka / IlporpamMma MOATOTOBIIEHA HHCTHTYTOM
CTPAaTeTUYECKUX HCCIeNoBaHM B oOpazoBanuu PAQO. Hayunble pyKoBOOUTENM — YJICH-
koppecnionieHT PAOA. M. Konpakos, akagemuk PAO JI. II. Ke3una, CocraButens — E. C.
CaBunoB./ M.: «IIpocBemenuey, 2012;

— IlpumepHoii mporpammbl 1o Kypcy anredpel (7 — 9 kjaccel), CO3JaHHON Ha OCHOBE EIWHOM
KOHLICTIIIUYM TIPETO/IaBaHusl MaTeMaTHKH B cpenHeid mkone, paspaboranHoi — A.I.Mepsnskom,
B.b.Ilononckum, M.C.SIkupom, J.A. HoMupoBCcKHM, BKIIOUEHHBIX B CUCTEMY «AJTOPUMT yCII€Xa
(M.: Benrana-I'pad, 2014) u obecrieuena YMK st 7-9-ro kimaccoB «Anredpa — 7», «Anredpa — 8»
u «Anrebpa — 9»/ A.I''Mep3insik, B.b.Ilononckuit, M.C.Skup/M.: Benrana-I"pad, 2014.

B 1aHHBIX OKYMEHTaX Y4YWUTHIBAIOTCS OCHOBHbIE HJeW W TonoxeHus I[IporpaMmbl pa3BuTHS U
(hopMHpOBaHUST YHUBEPCATHHBIX YUEOHBIX NEHCTBUI I OCHOBHOrO ooOiiero odpasoBanusi. Co3HaTenbHOE
OBJIQZICHHEC YYAIIUMHUCS CUCTEMOH ajlreOpanvecKuX 3HAHWKW M YMEHUH HEOOXOIUMO B IOBCECIHEBHOM >KM3HHU
JUTS U3YYEHUST CMEKHBIX JIMCITUTUIAH U POJIOJIKEHHS 00pa30BaHMSI.

[TpakTHyeckas 3HAUMMOCTD IIKOJIBHOTO Kypca ajnreOpbl 00yCIIOBICHA TEM, YTO €€ 0OBEKTOM SIBIISTIOTCS
KOJIMYECTBEHHBIC OTHOILIECHUSI JEHCTBUTENBHOrO Mupa. MaremaThyeckass MOJIrOTOBKAa HeoOxoauma st
NMOHUMAaHUsl TPHUHIMIIOB YCTPOMCTBA W MCIOJIb30BAHUS COBPEMEHHOM TEXHUKH, BOCIPHUSATHS HAy4dHBIX U
TEXHUYECKUX TOHATUM M wujaed. MaremaTuka SIBJISICTCS SI3bIKOM Haykd U TexHukd. C e€ MOMOIIbIo
MOJIETTMUPYIOTCS M U3YUAIOTCS SIBJICHUS U MPOLIECCHI, TPOUCXO/SIIIE B IPUPOJIE.

Anrebpa SIBISICTCS OJHUM M3 OIMOPHBIX MPEIMETOB OCHOBHOM IIKOJIBI: OHA OOCCIIEYMBACT M3YYCHUE
JpYruX NWCUUILIMH. B mepByro oyepenp 3TO OTHOCHTCA K MPEAMETaM €CTECTBEHHO — HAy4YHOro IMKJa, B
YacTHOCTH K (usuke, nHpopmaruke. Pa3BUTHE JTOrMYeCKOro MBIMUICHHS yJaluXcs MpH O0yIeHUU anredpe
CIOCOOCTBYET YCBOGHHIO TIPEIMETOB TYMaHUTapHOrO IMkiaa. [IpakTudeckne yMEHHS W HaBBIKU
areOpanyecKoro xapakrepa HeoOXOIUMBI TS TPYIOBOHM U PO ECCHOHATBHOMN IMOATOTOBKU IITKOJILHUKOB.

Pa3BuTHe y yyammxcs NpaBUIIBHBIX MPEJICTABICHUN O CYIIHOCTH M MPOMCXOXKICHHH aIreOpandecKux
aOCTpaKIUii, COOTHOIICHUH PEATHHOI0 W HJCATBHOr0, XapakTepe OTPKEHHS] MaTEeMATUYCCKOW HAaYKOW
SIBIGHU W TPOIIECCOB PEATLHOTO MHpPa, MECTE€ aureOpbl B CHCTEME HAyK W POJIM MaTeMaTH4YeCKOro
MOJICTUPOBAHUS B HAYYHOM MTO3HAHUU U B TIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYIHOTO MUPOBO33PEHHUS
yUalmmxcss W Ka4eCTB MBIIUICHUS, HEOOXOIMMBIX Il aJalTalliidl B COBPEMEHHOM HH()OPMAIIMOHHOM
o01ecTse.

Tpebyst OT ydalmxcsi YMCTBEHHBIX W BOJIEBBIX YCHIIWM, KOHIICHTPALMU BHUMAaHHS, aKTUBHOCTH
pa3BUTOr0 BOOOpakeHWsi, aireOpa pa3BUBAeT HPABCTBEHHBIE YEPThl JMYHOCTU (HACTOMYMBOCTB, IIEJIe-
YCTPEMJICHHOCTh, TBOPYECKYIO aKTHUBHOCTb, CaMOCTOSITEIBHOCTh, OTBETCTBEHHOCTh, TPYAOIIO0OHUE,
JUCHUIIMHY W KPUTHUYHOCTh MBIIIJICHUS]) U YMEHHE apryMEHTHUPOBAHO OTCTaWBaThb CBOM B3IJISAbI U
YOEKICHMSI, & TAK)KE CIIOCOOHOCTh TPHHUMATh CAMOCTOSITEIIBHBIE PEIICHHUS.

N3yuenne anreOpel, (QyHKIUNA, BEPOSTHOCTH M CTATUCTUKH CYIIECTBEHHO PACIIUPSET KPYro3op
y4yaluxcsi, 3HAKOMS UX C HHAYKIUEH U JAeaykiueil, o0o0IieHneM W KOHKpeTHU3alhel, aHaIU30M H
CHHTE30M, Kiaccu(ukanmeil u  cucreMaTw3amuel, aOCTparupoBaHueM, aHalOrued. AKTHBHOE
WCIIOJIb30BaHUE 3a71a4 Ha BCEX ATamax ydeOHOro mpoiiecca pa3BUBaET TBOPUYECKHE CIIOCOOHOCTH IIKOJIbHM -
KOB.

N3ydyenue anreOpbl mo3BONseT (OPMHUPOBATH yMEHHMST M HABBIKM YMCTBEHHOTO Tpyaa —
MJIAHUPOBAHUE CBOCW palOThl, TMOWCK pPAIMOHAIBHBIX TyTed €€ BBIMOTHEHUS, KPUTHYECKas OIlCHKa
pe3ynpTaToB. B mporiecce n3ydeHus anredpbl LIKOIbHUKU AOJKHBI HAYUYUTHCS U3JIaraTh CBOM MBICIH SICHO U
MCYEPIBIBAIONIE, JIAKOHUYHO W EMKO, MPUOOPECTH HAaBBIKM YETKOr0, aKKypaTHOr0 W TPaMOTHOTO
BBITIOJIHEHHS] MATEMaTHYECKUX 3aIMCEH.



Baxueiimel 3amadell MIKOJIBHOTO Kypca anreOpbl SBISIETCS pPa3BUTHE JIOTMYECKOTO MBIIUICHUS
yuamuxcsa. CaMu 0ObEKTHl MaTEMaTHUYECKUX YMO3AKIIOUEHUN U MPUHATHIE B airedpe mpaBuiia UX KOH-
CTPYUPOBAHHUS CIIOCOOCTBYIOT (OPMHUPOBAHUIO YMEHUI OOOCHOBBIBaTh M JIOKa3blBaThb CYXJEHUS,
IIPUBOANUTHL YETKUE ONPEAEICHUS, Pa3BUBAIOT JIOTMYECKYI0 MHTYMIUIO, KPAaTKO M HAIVISJHO PAcKpbIBAIOT
MEXaHU3M JIOTHYECKHX TOCTPOSHUI W ydaT MX NpUMEHEeHHI0. Tem cambiM anrebpa 3aHUMAeT OIHO W3
BEAYIIUX MecT B (OPMUPOBAHMM HAYYHO-TEOPETHUECKOrO0 MBIIUICHUs IIKOJIBHUKOB. PackpeiBas
BHYTPEHHIOIO TapMOHHUIO MaTeMaTHKH, (pOpMUpPYS NMOHUMAaHME KPacOoThl M M3SIIECTBA MaTeMaTHUYECKUX
paccyXaeHui, anredpa BHOCUT 3HAYUTENbHBIN BKJIa/ B 3CTETUYECKOE BOCIIUTAHUE YUALTUXCS.

|. HosicHUTEIbLHAA 3aAIMCKA

Kypc anreOpst 7 — 9 knaccoB siBisieTcs 0a30BbIM I MaTEMAaTHUYECKOr0 00pa30BaHUS M Pa3BUTHUS
IIKOJIBHUKOB. AJNTeOpOonYecKre 3HaHUS HEOOXOJMMBI JIIsl U3Y4YEHUsI TeOMETpHH B 7 — 9 Kiaccax, anreOopsl U
Marematuyeckoro aHanmsza B 10 — 11 kmaccax, a Takke HM3y4eHHUsS CMEXHBIX OUCHMIUIMH. [lpu 3Tom
YYUTBHIBAIOTCSL  IOMHUHHUPYIOIIME WIS ¢ TOJOKEHUS MPOrpaMMbl pa3BUTUS U (HOPMHUPOBAHHS
YHHUBEPCAJIbHBIX Y4eOHBIX ICUCTBUI i OCHOBHOrO O0Iero oOpa3oBaHUs, KOTOpbIE OOECIIEYHBAIOT
(dbopMHpOBaHUE POCCUHCKOW TPaKIAHCKOW HWACHTUYHOCTH, KOMMYHHUKATHBHBIX KaueCTB JIMYHOCTH U
CrocoOCTBYIOT (DOPMUPOBAHUIO KIIFOUEBOM KOMIIETEHIIUU — YMEHHUS YUUTHCS.

B ocHoBy Hacrosmiel mnporpaMmbel mnojoxeHo @DyHIaMeHTanbHOE SAPO COJEpXKaHHUS OOIIEro
oOpa3oBaHms, TpeOOBaHUS K pe3ybTaTaM OCBOCHHS O0pa30oBaTEIbLHOM MPOrpaMMBI OCHOBHOT'O OOIIETO
o0pa3oBaHusl, IpeACTaBICHHbIC B (peiepaibHOM rOCyJapCTBEHHOM 00pa30BaTeIbHOM CTaHIapTe OCHOBHOTO
obmiero oOpazoBaHMs, ¢ Y4€TOM HPUEMCTBEHHOCTH C NPUMEPHBIMH NIporpaMMamMH Jjisl Ha4aJbHOIrO
o0r1ero 00pa3oBaHus IO MaTeMaTHKE.

[IpakTHyeckas 3HAYMMOCTb WIKOJIBHOTO Kypca anreOpsl 7— 9 KiIaccoB COCTOMT B TOM, YTO
NPEIMETOM €ro HM3Yy4eHHUs SBIISIOTCS KOJIWYECTBEHHBIE OTHOIIEHUS U TPOLIECCHl  PEAIbHOr0 MHUpA,
ONTMCAHHBIE MAaTEeMAaTUYECKUMH MOZEISIMH. B CcOBpeMEHHOM oOmiecTBe MaTeMaTHuYecKas IOATOTOBKa
HeoOXoMMa KaXXIOMYy 4YeJIOBeKy, TaK KaK MaTeMaTHKa IMPUCYTCTBYET BO Bcex cdepax uernoBEeUYECKOM
JeATeIbHOCTH.

OnHoOl W3 OCHOBHBIX IIeNiell M3ydeHus: anreOpbl sBISETCS pa3BUTHE MbIIUIEHHS. B mpomecce
U3y4eHHUs anreOpbl GOpMHUpPYETCs JOTMYECKOe M aJTOPUTMUYECKOE MBIILICHUE, a TaKkKe TaKhe KauecTBa
MBIIUICHHS], KaK CHJIa U THOKOCTh, KOHCTPYKTHBHOCTh M KPUTUYHOCTH. J[s amanrtanuu B COBpEMEHHOM
MH(POPMALIMOHHOM OOIIECTBE BaXKHBIM (PaKTOpOM sABIsieTCS (OPMHPOBAHUE MATEMATUYECKOI'O CTHIIS
MBILUICHHS], BKJIIOYAIOIIEr0 B ce0s MHIYKIUIO W JeAYKLHIO, OOOIIEHHE U KOHKPETH3allUI0, aHalu3 u
CHHTE3, KIacCU(PUKAIMIO U CHCTEMaTU3alnIo, a0CTparupoBaHue 1 aHajoruto. T

OOyuenue anrebpe HaéT BO3ZMOXKHOCTh YUYAIIMMCSl HAay4YHTHCS IJIAHUPOBATH CBOIO JIEATEILHOCTH,
KPUTHYECKH OICHWBATh €€, NPUHUMATh CaMOCTOSTEIbHBIC pEIICHUs, OTCTAaMBaTh CBOM B3TJISIIBI H
yOexaeHus. Ydaiuecs, B TIpolecce H3ydeHHs anreOpbl, ydarcs H3jaraTh CBOM MBICIH SICHO H
MCYEPIIBIBAIOIE, TPHOOPETAIOT HABBIKM YETKOT'O M IPAMOTHOI'O BBITIOJIHEHUS MAaTEMAaTUYECKUX 3aIrucei,
IpPH 5TOM HCIOJH30BAHWE MATEMAaTHYECKOTO S3bIKa TO3BOJSET Pa3BUBATh Y IIKOIBHUKOB T'PAaMOTHYIO
YCTHYIO ¥ TUCbMEHHYIO PEYb.

dopmupyeT y ydamuxcs MmpeacTaBlieHne o0 anredpe Kak 4acTu OOIIeueIoBeUeCKOl KyabTyphbl U
3HaKOMCTBO C WCTOpHEH pa3BUTHS aireOpbl Kak HayKH. 3HAYUTEIbHOC BHUMAHHE B H3JIOKECHUH
TEOPETUYECKOro MaTepHralia Kypca yAelsieTcsl ero MOTHBAIUH, PACKPBITHIO CYTH OCHOBHBIX MOHATUH, UIEH,
MeronoB. OOydeHHE TOCTpOEHO Ha 0a3e TEOpUM pPAa3BUBAIOIIETO OOYYEHHs, UYTO JOCTHraeTCs
O0COOCHHOCTSIMA HW3JIOKEHHS TEOPETUYECKOr0 MaTepuaja W YIPOKHEHWSMH Ha CpaHEeHWe, aHalu3,
BbIJIEJICHHE TJABHOTO, YCTAaHOBIIEHHE CBsA3eH, Kiaccudukamuio, odomeHne U cucremaruzanuio. Ocodo
aKIEHTUPYIOTCSL  COZEP)KATENbHOE pACKPbITHE MaTeMAaTUYeCKUX TOHSATHH, TOJIKOBAHUE CYIIHOCTH
MaTeMaTHYeCKUX METOJOB M 00JacTH MX MPHUMEHEHHS JIEMOHCTpAIMs BO3MOXKHOCTEH NPUMEHEHHS
TEOPETUUECKHUX 3HAHUI Ul pelIeHUs] pa3HO00pa3HbIX 3a/lau MPHUKIAIHOr0 XapakTepa, HalpuMep peleHUs
TEKCTOBBIX 3a/la4, JACHEXHBIX M MPOLEHTHBIX pacyeToB, YMEHHME II0Jb30BATHCS KOJIMUECTBEHHOM
uHpopMaluei, TpeACTaBICHHOW B pa3iuyHbIX (opMmax, ymMeHue 4urtath rpaduku. Oco3HaHue oOmIero,
CYIIIECTBEHHOT'O SIBJISIETCSI OCHOBHOWM 0a30i yIsl pelieHus YIpaKHEHHH. BaXHO NMPUBOIUTH JeTabHBIC
MOSICHEHMSI K PEIICHUIO TUIIOBBIX YIPAXXHEHUH. DTUM PacKpbIBAETCsl CyTh METO/A, OAX0/a, MpeaaraeTcs
JITOPUTM HMJIM SBPUCTUYECKAs CXEMa PEIICHUS YIPAKHEHUH ONPEEeTICHHOTO TUIIA.



B OCHOBY HaCTOHH_Ieﬁ nporpamMmbl  IMOJOXCHBI TCAANOrMYCCKUC U OUAAKTHUYCCKHUC [TMPUHIUIIBI
BApUATHBHOI'O PAa3BHUBAIOIIECTO OOpPa30BaHUS, W3JIOKCHHBIC B KOHIICIIIHA OOpPa30BATEIBHON MPOrpaMMBI
«[lepciekTUBHAS TIKONa», M COBPEMEHHBIC IUIAKTUKO-TICHXOJIOTHUECKUE TCHICHIIMU, CBS3aHHBIC C
BapUaTHBHBIM Pa3BUBAIOIINM o0pa3oBaHueM u TpedoBanusmu OI'OC.

A. JIMYHOCTHO OPHEHTHPOBAHHBbIE NMPUHIUNbBI: TPUHIUN AJANTUBHOCTH, MPUHIUI PA3BUTHS;
MPUHIUIT KOM(DOPTHOCTHU TIpoIiecca O0ydeHuUs.

b. KyjibTypHO OpHEeHTHPOBAaHHbIe MPUHIHUNbI: MPUHIUI IEJOCTHON KapTUHBI MUPA; MPUHIUI
HEJIOCTHOCTHU COACPIKAHUA 06pa3013aHH51; MNPUHOUIT CUCTCMATUYHOCTH,; IIPUHIIMUIT CMBICJIOBOI'O OTHOIICHHU A K
MUpPY; IPUHIIUI OPHEHTUPOBOYHON (DYHKIIMY 3HAHWH; IPHHIIAI OMOPHI HA KYJIbTYPY KaK MHPOBO33pEHHE H
KaK KyJIbTYpHBINA CTEPEOTHII.

B. /lesiTe IbHOCTHO OPMEHTHPOBAHHBIE MPUHIMNbI: TIPUHIIAI O0yYEHUS IEATEIBHOCTH; TPUHITUIT
YIPABIISIEMOTO TIEPEX0a OT ACATCIHHOCTH B yUeOHOW CUTYaIlUH K JIEATEILHOCTH B )KM3HEHHON CHUTYaIlUH,
NPUHIMIT TIEpexXofja OT COBMECTHOM Yy4eOHO-TIO3HABaTENbHOM JEATENbHOCTH K CaMOCTOSITETbHOM
NEeSITETFHOCTA ydarerocst (30Ha OJMKalIero pa3BUTHS); MPUHIUI OMOPHI Ha IPOILECCH CIIOHTAHHOTO
Pa3BUTHS; PUHIMT POPMUPOBAHUSI TOTPEOHOCTH B TBOPUECTBE U YMEHUM TBOPUYECTBA.

MaremaTtnueckoe o00pa3zoBaHHE SBISETCA OO0SM3aTENBHOW M HEOTHEMJIEMOM YacThlo OOIIEero
oOpazoBaHMsI HAa BCeX CTYyNEHsAX MmKoimbl. OOydeHHe MaTreMaTHKe B OCHOBHOM INKOJIE HAIpaBICHO Ha
JOCTHKEHHE CIICAYIONIHX IIeIeH:

1) B HanIpaBJIEHNUU JTUYHOCTHOI'O Pa3BUTHSA:

o dopmupoBaHHE MPEACTABICHUM O MaTeMaTHKE KaK YacTH OOIIEUETIOBEYECKON KYIbTYPHI, O
3HAYUMOCTU MaTeMAaTHUKH B PA3BUTHH LIUBUIIN3ALMN U COBPEMEHHOTO 00IIIECTBA;

e Pa3BuTHe IOrMYECKOrO0 MW KPUTHUYECKOTO MBIIIJIEHUS, KYIbTYpPbl pE€YH, CIIOCOOHOCTH K
YMCTBEHHOMY 3KCIIEPUMEHTY;

e @opMUpOBaHHE WHTEIUIEKTYyaJbHOH YECTHOCTH U OOBEKTHMBHOCTH, CIOCOOHOCTH K
MIPEOA0ICHUIO MBICIUTEIbHBIX CTEPEOTUIIOB, BBITEKAIOIINX U3 OOBIIEHHOTO OIBITA;

e Bocnurtanume KayecTB  JTUYHOCTH, OOECIEUMBAIONMIMX  COIUAIBHYIO  MOOWUIBHOCTb,
CIIOCOOHOCTH MPHUHUMAThH CAMOCTOSATENbHBIE PELICHNUS;

e ®dopMupOBaHHE KA4yeCTB MBILUICHUS, HEOOXOOUMBIX JUIsl aJanTallid B COBPEMEHHOM
MH(pOPMALIMOHHOM OOLIECTBE;

e Pa3BuTHe HHTEpeca K MaTeMaTHYECKOMY TBOPUYECTBY M MaTEMaTHUYECKHX CIIOCOOHOCTEH;

2) B METanpeIMETHOM HalpaBIeHUU:

e PasBurue mnpencTaBieHU O MaTeMaThKe Kak (opMe ONUCAaHWS W METONE ITO3HAHUS
NEUCTBUTEILHOCTH, CO3JaHUE YCIOBUM JUIsl NPHOOpETEHUs IEepBOHAYAIBHOI'O OIbITA
MaTeMaTHYeCKOr0 MOJICIIUPOBAHHUS;

e @opMupoBaHHE OOMMUX CIHOCOOOB HMHTEIUICKTYalbHOH JAEATENbHOCTH, XapaKTEePHBIX IS
MaTEeMaTHKH U SIBJISIFOIIMXCS OCHOBOW MO3HABATEIBHON KYJIbTYPbI, 3HAUUMOM JIJ1s1 pa3InYHbIX
cep uenoBeUECcKOil 1esITeIbHOCTH;

3) B IpeIMETHOM HANpPaBIICHUH:

e OsyajieHHe MaTeMaTUYECKUMH 3HAHUSMU U YMEHHUSIMH, HEOOXOAUMBIMU IS MPOJIOJIKECHUS
00pa30BaHMsl, U3YYCHUS CMEXKHBIX TUCIUIUIMH, TPUMEHEHHUS B TIOBCETHEBHOM KU3HH,

e Coznanue ¢yHIaMeHTa A MaTeMaTHYeCKOro pa3BUTHA, (OPMUPOBAHUS MEXaHU3MOB
MBIIUICHUS], XapaKTePHBIX ISl MATEMaTUYECKOM e TENbHOCTH.

B opranmzanum y4yeOHO — BOCHHTATENIIBHOIO MpOIEcca BaKHYIO poJib UrparoT 3anadu. OHuU
SBIISIFOTCS U LIEJIBIO, 1 CPEICTBOM 00yueHHs. BaXHBIM yCliOBHEM NPaBUIBHOM OpraHU3aluy 3TOT0 Mpoiecca
ABJIICTCA BBIOOp pAallMOHAIBHOM CHCTEMBl METOJIOB M TPUEMOB OOYy4YeHMs], CHEUU(UKH pelIaeMbIX
00pazoBaTeIbHBIX U BOCIUTATEIBHBIX 3a/1a4.

[lenbro n3yueHus Kypca MaTeMaTuke B 7 - 9 Kilaccax sIBJISI€TCSI Pa3BUTHE BBIUYMCIUTEIbHBIX YMEHUN
JI0 YPOBHsI, IO3BOJISIOLIETO YBEPEHHO MCIIONB30BATh MUX IPH PEIIEHUHU 3alad MAaTEMATHKUM U CMEKHBIX
IIPEAMETOB, YCBOEHHME alllapaTta YpaBHEHHMM M HEPABEHCTB KAaK OCHOBHOI'O CPEACTBA MaT€MaTHYECKOrO
MOJICTUPOBAHMS  3a/a4y, OCYIIECTBICHHE  (YHKIHMOHAJBHOM  NOArOTOBKM  IIKOIBHHKOB.  Kypc
XapaKTepU3yeTCsl IOBBIIIEHUEM TEOPETUUYECKOrO YPOBHA OOYYEHHUs, IOCTENEHHBIM YCHIIMEM pOJIU



TEOPETUYECKUX O000OIIeHNI M JeIyKTHBHBIX 3akiiodeHuid. [IpuKimagHas HampaBIEHHOCTb PACKPBIBAET
BO3MOXKHOCTb U3y4aTh U pelIaTh IPAKTUYECKUE 3a0aUH.

B ocHoBe mocTpoeHusi AaHHOrO Kypca JEXKHUT HJes TyMaHHU3allMu OOYy4eHHs, COOTBETCTBYIOLIAs
COBPEMEHHBIM IPEACTABICHUAM O LEJIAX LIKOJBHOrO OOpa3oBaHUS M YyAesomas oco0oe BHUMaHHUE
JMYHOCTH YYE€HHUKA, €r0 HHTEPECcaM M CITIOCOOHOCTSIM.

[Ipemiaraemerii Kypc TO3BOJISET obOecneduTh (OPMUPOBAHHME KAaK MPEIMETHBIX YMEHUH, TaK W
YHUBEPCAIbHBIX Y4EOHBIX JEHCTBUIH IIKOJIBHUKOB, @ TAKXKE CIIOCOOCTBYET JOCTHXKEHUIO ONpPEAEIEHHBIX BO
@®I'OC AMYHOCTHBIX PE3y/IbTAaTOB, KOTOPHIE B JaJbHEUIIEM MO3BOJAT YUYallUMCS MPUMEHSTH MOJTydeHHbIE
3HAHUS U YMEHUS Ul PELLIEHUS Pa3JINYHbIX )KU3HEHHBIX 3a/1a4.

B kypce anreOpbl MOXHO BBIIEIHUTH CIEIYIOIIUE OCHOBHBIE COJEPKaTeNbHbIC JTUHUU: apU(PMETHKa;
anreOpa; (QYHKUUHU; BEPOATHOCTh W cTaTHCTUKAa. Hapsny ¢ 3TMM B conep)kaHHe BKJIIOYEHBI JIBa
JIONIOJIHUTENBHBIX METOAOJIOIMYECKUX pa3zenia: JIOTMKA U MHOMKECTBA; MaTeMaTHKa B HMCTOPUYECKOM
pa3sBUTHM, YTO CBA3aHO C pealu3alued Lened OOLIEHMHTENIEKTYalbHOr0 M OOIIEKYJIbTYPHOIO pPa3BUTHUS
yuamuxcsi. CoznepikaHne KaxIoro U3 3THUX pa3ZelioB pa3BOPAUYMBAETCS B COAEPIKATEIBHO-METOIUYECKYIO
JIMHUIO, IIPOHU3BIBAIOLIYIO BCE OCHOBHBIE CoJiepKaTenbHble TMHUM. [Ipu aToM nepBas nuHus — «Jloruka u
MHOXKECTBa» — CIY)KUT II€JId OBJAJACHUS YYAUIUMHUCS HEKOTOPBIMHU JJIEMEHTAaMH YHHBEPCAIbHOIO
MaTeMaTHYeCKOro s3bIKa, BTopas — «MaTreMaThka B MICTOPHUECKOM Pa3BUTHH» — CIOCOOCTBYET CO3JIaHUIO
O0IIEeKyIBTYPHOT0, TyMaHUTapHOTo ()OHA U3YUEHHS Kypca.

I1. O0mas xapakTepuCTHKA y4eOHOT0 MpeaMeTa «AJredpar

Hacrosmas mnporpamma 1o MareMaTWKe [ OCHOBHOW IIKOJBI SIBJISIETCS  JIOTMYECKHM
MpoJIoJKeHHEeM nporpaMmbl «llepcriekTuBHas 1IKOJIa» JJi HAaYajdbHOM IIKOJIBI, a TaKKe MPOJIOJKEHHEM
Kypca «MartemaTuka» 5 — 6 Kjgacca MU BMECTE€ C HEH COCTaBJSIET OIKMCAHME HEMPEPHIBHOTO Kypca
MaTeMaTuku ¢ 1-ro 1o 9-i kimacc obmeodpazoBatenbHoU mkoibl o PI'OC.

B ocHoBe coneprkanusi 00yd4eHHUs] MATEMaTUKE JICXKHUT OBIAJICHUE YYALTUMUCS CIEAYIOIUMHU BUIAMU
KOMIETEHIIMI: MpeIMeTHOH, KOMMYHHKATHBHOH, OPraHW3alMOHHON U 0O0WeKyJbTypHOii. B
COOTBETCTBUM C ITUMHU BHJIaMU KOMIIETEHIIMI BBIACIIECHBI TJIABHBIE COEPKATEIbHO-1IEJIEBbIE HAIIPABIICHUS
Pa3BUTHS yYalIUXCsl CPEJICTBAMU MpeameTa «MaremaTrka.

IIpeamerHass kommnereHuusi. [log mpeIMETHONM KOMIIETEHIIMEN ITOHUMAETCS OCBEJOMIIEHHOCTH
IIKOJIbHUKOB O CHCTEME OCHOBHBIX MAaTeMAaTUYECKUX MPEJCTABICHUN U OBJaJ€HHE UMHU HEOOXOIUMBIMU
MpeIMETHBIMU yMEHUSIMU. DOPMHUPYIOTCS cleayrolne o0pa3yolire 3Ty KOMIIETEHIIUIO MPECTaBICHUS: O
MAaTEeMaTUYECKOM SA3bIKE KAK CPE/ICTBE BBIPAKECHHSI MATEMAaTUYECKUX 3aKOHOB, 3aKOHOMEPHOCTEH U T.J.; O
MaTeMaTHYeCKOM MOJEIMPOBAHUM KAaK OJHOM M3 BaXXHBIX METOJOB ITO3HAaHWUS Mupa. PopMupyroTcs
clenyronmre o0pa3yrolue 3Ty KOMIIETEHIIMI0 YMEHHs: CO3JaBaTh MPOCTEHIINEe MaTeMaTHUeCKue MOJIENH,
paboTaTh ¢ HUMH M WHTEPIPETUPOBATH MOTYYCHHBIC PE3yJIbTAaThl; MPHOOpPETaTh M CHUCTEMATU3UPOBATH
3HaHUS O CIOCO0axX pemieHHus MaTEeMaTHYECKHUX 3a7ad, a TakKKe MPUMEHSATh 3TH 3HAHUS W YMCHHS s
pelIeHnsl MHOTHX KM3HEHHBIX 3a7a4.

KomvmyHukaruBHasgs kKommereHuus. [lon KOMMYHHKAaTMBHOM KOMIIETEHUHEW ITOHUMAETCS
c(hOpMHPOBAHHOCTh YMEHHUSA SICHO W 4YETKO WU3JaraTh CBOM MBICIH, CTPOUTHh AapryMEHTHPOBAHHBIC
paccyXJeHus, BECTH TUAJIOT, BOCIPUHUMAs TOUKY 3pEHHUS COOECeHHUKAa U B TO K€ BpeMs MmojBepras eé
KPUTHUYECKOMY aHalIu3y, OTCTauBaTh (NP HEOOXOJMMOCTH) CBOKO TOYKY 3pPEHUS, BBICTPAUBAs CUCTEMY
aprymeHTanuu. @opMUPYIOTCS 00pa3ylolIfe 5Ty KOMIETEHIIMIO YMEHHs, a TaKXe YMEHMs H3BIICKATh
nH(OpMaIMIO0 U3 Pa3HOTro pojia UCTOYHUKOB, MPeoOpa3oBbiBasi €€ MpU HEOOXOOUMOCTU B JIpyrue (Hopmbl
(TEKCTBI, TAOIMIIBI, CXEMBI U T.11.).

OpranuszanuonHass KommereHuusi. [lox OpraHu3alMOHHOM  KOMIIETEHUMEW MOHUMAETCS
c(OPMUPOBAHHOCTb YMEHHUS CaMOCTOSITENIbHO HAaXOJIUTh U MPHUCBAUBaTh HEOOXOIMMBIE YYalIUMCS HOBBIE
3HaHus. DOPMUPYIOTCS CIEAYIOMIME OOpa3yIoUIue ATy KOMIETCHIIMIO YMEHHS: CaMOCTOSTENFHO CTaBUTh
yueOHyI0 3a1auy (1eb), pa30uBaTh €€ Ha COCTaBHBIC YacTH, HA KOTOPHIX OyIET OCHOBBIBATHCS IpoIece e
pellleHns, aHaJU3upOBaTh pE3yJabTaT JEHCTBUS, BBIABIATH JOIMYIICHHbIE OIIMOKA M HETOYHOCTH,
UCIPABIATh WX U NPEACTABIATH MOMYyYEHHBIH pe3yabTaT B (opme, JEerKo IOCTYMHOW Ui BOCIPHUSTHUS
JPYTUX JTHOJIEH.

Oo0mexkyabTypHasi  kommnereHnus.llon  oOmIEeKyJIbTYpHOH ~ KOMIETEHIIMEH  MOHHMAETCS
OCBEJIOMJIEHHOCTh IIKOJIBHUKOB O MaTeMaTHKE KakK 3JeMEHTe OOIIeueIOBEYECKON KYyIbTyphl, €€ MecTe B
CUCTEME APYrUX HayK, a TaKKe €€ pOJIM B PAa3BUTHH NPEACTABICHUI YEJIOBEUECTBA O LEIOCTHON KapTHUHE
Mupa. opMHUPYIOTCS CIeAyIONKe 00pa3yIolue 3Ty KOMIETEHIIUIO MPEACTaBICHUs: 00 YPOBHE Pa3BUTHS



MaTeMaTHKHU Ha Pa3HbIX UCTOPHUYECKHX ITAIAX; O BEICOKOW MPAKTHYECKON 3HAYMMOCTH MaTeMaTUKU C TOYKU
3pEHUS CO3JIaHUS U PA3BUTHS MATEPHALHON KYJIbTYpPhI U€JIOBEUECTBA, & TAKIKE O BAXHOU POJTM MATEMATHUKH
C TOYKH 3peHUs (POPMHPOBAHUHU TAKUX BAKHEHIIMX YEPT JIMYHOCTH, KAK HE3aBUCUMOCTh M KPUTHYHOCTH
MBIIUICHUS, BOJISL U HACTOWYMBOCTD B JOCTHKCHHUH LIETH H JIp.

ConmepxkaHne MaTeMaTHYeCKOro oOpa3oBaHUSIB OCHOBHOW IKoJe (OPMHUPYETCSs Ha OCHOBE
(yHIIaMEHTAJILHOTO sijIpa MKOJIBHOI0 MaTeMaTHYECKOro o0pa3oBaHus. B mporpaMme OHO MPEICTaBICHO B
BHUJIE COBOKYIHOCTH COJAEPKATEIbHBIX pa3/JeloB, KOHKPETU3UPYIOIIMX COOTBETCTBYIOIIME OJOKH
(yHIaMEHTAILHOTO sI/Ipa TPUMEHUTEIBHO K OCHOBHOW Imkoie. [IporpamMma periameHTHpyeT O0beM
MaTepuaia, 00s3aTeIbHOTO I U3yYCHHUS B OCHOBHOM IIKOJIE, a TAKKE JIAaeT €ro pacrpeaeiicHue MExXIy
5—6 u 7—9 knaccamu.

ConeprxaHue MaTeMaTHYECKOro oOpa3oBaHMSI B OCHOBHOM IIKOJIE BKJIIOYAET  CIEAYIOIINE
pasnensl:apudmeTrka, anredpa, GyHKIINH, BEPOATHOCTh U CTATUCTHKA, TeoMeTpus. Hapsiny ¢ 3TuM B HEro
BKJIIOYEHBI JBa JOMOJIHUTENBHBIX pa3zierna: JOrMKa 1 MHOXKECTBA, MaTeMaTHKa B HCTOPUYECKOM Pa3BUTHUH,
YTO CBSI3aHO C peainu3anueil neneil oOIENHTEIEKTYaIbHOTO U OOIIEKYIbTYPHOTO PA3BUTHUS YUalUXCS.
ConepkaHue KaXIOro M3 3THX pa3JeioB Pa3BOPAYMBACTCA B CONEPKATEIHLHO-METOIMYECKYIO JIMHHIO,
MIPOHU3BIBAIONIYI0 BCE OCHOBHBIC DAa3JeNibl COJACP)KaHMS MAaTEeMaTHYECKOro OOpa3oBaHUsS Ha JIaHHOM
CTYIEHU O0yUYECHHUS.

Conmepkanue pasaeina «ApuPMETHKa» CIYyKUT 0a30d I JAIBHEWIIEro W3Y4YCHHS ydYalluMHCS
MaTEMaTHKH, CIIOCOOCTBYET PA3BUTHIO MX JIOTUYECKOTO MBINUICHUS, (JOPMUPOBAHUIO YMEHHUS TTOJIb30BATHCS
QITOPUTMAMH, a TAaKXKe MPUOOPETCHUIO MPAKTHYECKUX HABBIKOB, HEOOXOIUMBIX B MOBCEIHEBHON JKU3HH.
Pa3BuTHE IOHATHS O YKCIIE B OCHOBHOMW IITKOJIC CBS3aHO C PAIMOHATBHBIMU U UPPAMOHATBHBIMU YHCIIAMH,
(opMHpPOBaHHEM TICPBUYHBIX IMPEICTABICHUH O NCHCTBUTEIBHOM YHCIE. 3aBEPIICHHE YMCIOBOM JIMHUU
(cucreMaTHu3aius CBEACHHUN O JCWCTBUTEIBHBIX UMCIIAX, O KOMIUIEKCHBIX UYHCIAX), TaK K€ Kak u Ooiee
CIIOKHBIE BOIPOCHI apu(PMETHKH (anropuT™M EBKIMIa, OCHOBHas Teopema apu(PMETHKH), OTHECEHO K
CTYIIEHH O0IIIETo cpeHero (MOJIHOro) 00pa3oBaHMs.

Conepxanue pasnena «Anrebpa» HampaBieHO Ha (OpMUPOBAHME Y YYALIUXCS MaTEeMaTUYeCKOro
anmapara JUisl pelieHus 3aJad M3 pa3HbIX pa3/ie]IOB MAaTEeMaTUKH, CMEXHBIX IPEIMETOB, OKPYXaKOLIEH
peanbHOCTH. SI3bIK anreOpbpl MOAYEPKHUBAET 3HAYEHME MATEMATHKM Kak s3blka I IOCTPOEHUs
MaTeMaTHYeCKUX MOJEJIEeH MpoLEeccoB U ABICHUN peabHOro Mupa. B 3amaum u3ydeHus anreOpbl BXOIAT
TaKkKe Pa3BUTHE AITOPUTMHYECKOTO MBIIUICHUS, HEOOXOAMMOro, B YAaCTHOCTH, JJISi YCBOCHHS Kypca
MH(POPMATUKH, OBJIAJCHUS HaBBIKAMM JEIyKTHBHBIX paccyxaeHuil. [IpeoOpa3oBaHne cUMBOJIBHBIX (HopM
BHOCHUT crnieliM(puyeckuil BKJIaa B pa3BUTHE BOOOPaKEHUS ydalllUXCsl, X CIOCOOHOCTEH K MaTeMaTH4eCKO-
MYy TBOpYECTBY. B OCHOBHOM IIKOJI€ MaTepual TPYNIUPYETCS BOKPYI PalUMOHAIbHBIX BBIPDAKECHHUM, a
BOIPOCHI, CBSI3aHHBIE C HUPPALMOHATIBHBIMU BBIPAKEHUSIMH, C TPUTOHOMETPUYECKUMH (QYHKUMSAMH U
peo0pa3oBaHUSAMU, BXOAAT B COJEpKaHUE Kypca MaTEMaTUKU Ha cTapuield CTyneHH 0Oy4eHUs B LIKOJIE.

Conepxxanue pasgena «DyHKUIUMN» HaALEIEHO Ha IOJIYYEHHE IIKOJIbHUKAMU KOHKPETHBIX 3HaHMM O
(GYHKIIMM Kak BaKHEHIIeld MaTreMaTH4ecKOW MOJENU JJsl OMHMCAHMUS M HUCCIIEJOBAHUS Pa3HOOOpa3HBIX
nporeccoB. M3ydeHue 3TOro marepuana CHOCOOCTBYET Pa3BUTHIO Y YYAIIMXCS YMEHHUS MCIIOIb30BaTh
pa3NuyHbIe S3bIKM MaTeMaTHKH (CIOBECHBIH, CHUMBOJMYECKUH, TpaduyecKkuii), BHOCHT BKJIaJ B
(hopMupoBaHUEe IPEICTaBICHUN O POJIM MAaTEMATUKH B Pa3BUTHH LIUBUIU3ALUU U KYJIbTYPBbI.

Paznen «BeposTHOCT, M CTaTUCTUKa» — O0s3aTENbHBIA KOMIOHEHT IIKOJIBHOIO 0OO0pa3oBaHus,
YCWJIMBAIOIIUH €ro MPUKIaTHOE U MPAKTUYECKOE 3HAYCHHE. ITOT MaTeprall HEOOXOIUM IPEeXk/ie BCETro s
dbopmupoBaHus y ydanuxcsi (yHKIIMOHAIBHOW TPAMOTHOCTH — YMEHHI BOCIPUHUMATh M KPUTHUYECKH
aHAJIM3UPOBaTh HWHGOpPMAIUIO, MPEACTABICHHYIO B pa3NUYHbIX (opMax, MOHUMATh BEPOATHOCTHBIN
XapakTep MHOTMX PEaJbHBIX 3aBUCUMOCTEN, IPOBOAUTH MPOCTEHIINE BEPOSITHOCTHBIE pacyeThl. 3yuenune
OCHOB KOMOMHATOPWKHU TTO3BOJIUT YUYAIIMMCSl pacCMaTpUBaTh CIIy4au, OCYIIECTBIIATH Mepedop W MojacYeT
YHUCIla BAPUAHTOB, B TOM YHCJIE B POCTEHIINX MPUKIIAJHBIX 33/1a4ax.

IIpyn u3ydeHHHM CTATUCTUKH U BEPOSATHOCTH PACIIUPSIOTCSA MPEICTaBICHUS O COBPEMEHHON KapTHUHE
MHpa M METOAAaX €ro HCCIeAOoBaHus, (OPMHPYETCS TMOHMMAaHUE POIHM CTATUCTHKH KAaK HCTOYHHUKA
COLIMAJIbHO 3HAYMMOM NH(OPMALMK U 3aKJIaJbIBAIOTCSI OCHOBBI BEPOSATHOCTHOT'O MBIIIIJICHHS.

OcoOEHHOCTHIO pasaciia «JIoruka u MHOXXECTBa» SBIISACTCS TO, 4YTO Hpe,Z[CTaBJIeHHBIP’I B HCM MaTcpual
ONPpCUMYHICCTBCHHO H3Yy4YaCTCd W HCIOJIB3YCTCA PACIPCACIICHHO — B XOAC pPaCCMOTPCHHA Pa3IMYHBIX



BOIpocoB Kypca. COOTBETCTBYIOWIMI MaTepuai HaleJieH Ha MAaTeMaTHUYeCKoe pa3BUTHE Yydalluxcs,
(hopMupoBaHUE Y HUX YMEHHUS TOYHO, CXKATO U SICHO M3JIaraTh MBICJIM B YCTHON M TUCHMEHHOM peyH.

Pa3nen «MaremaTtnka B HCTOPUYECKOM Pa3BUTHM» IMpEAHA3HAYEH Uil (OPMUPOBAHUS NPEICTABICHUIH
0 MaTeMaTHKe KaK YacTH YeJIOBEYECKOW KYJIbTYphI, /Ui OOIIEro Pa3BUTHUS IIKOJIBHUKOB, ISl CO3JaHMA
KYJIbTYPHO-UCTOPUUYECKOH cpenibl 00yueHus. Ha Hero He BblIensieTcs CleUaIbHbIX YPOKOB, YCBOCHUE €T0
HE KOHTPOJHMPYETCS, HO COAEep)KaHHE 3TOro pasjesa OpraHWYHO NMPHCYTCTBYET B y4eOHOM Iporecce Kak
CBOEr0 pojJila TyMaHUTApHBIH (OH TpPHU PACCMOTPEHHUH MPOOJIEMATUKH OCHOBHOTO COJEp)KaHUS
MaTeMaTHYeCKOro oopa3zoBaHUsl.

IleHHOCTHBIC OPHEHTHPBI COACPKAHUS YI4eOHOI0 IpeaMeTa

MaremaTtnueckoe 00pa3oBaHUE UIPaeT BAXXKHYIO POJIb KaK B NMPAKTHUUECKOW, TaK M B JYXOBHOH JKU3HU
obmectBa. [IpakTuyeckas cTopoHa MaTeMaTHYECKOro oOpa3oBaHUs CBsi3aHa ¢ (OPMHPOBAHHUEM CIIOCOOOB
NEeSITEeNIbHOCTH, AYXOBHAasl — C HMHTEJUIEKTYyaJIbHbIM pPa3BUTHEM 4YelloBeKa, (OPMUPOBAHHUEM Xapakrepa U
00111e# KyJIbTYpBHI.

[IpakTyeckass TMONE3HOCTh MaTEMAaTUKHA OOYCIIOBJIEHA TEM, 4YTO €€ NPEIMETOM SBISIOTCA
(byHIaMeHTabHBIE CTPYKTYPBI PEATBHOT0 MHUpPA: MPOCTPAHCTBEHHBIE ()OPMBI M KOJIMYECTBEHHBIE OTHOIIIE-
HUS — OT HPOCTEHIIMX, YCBAaWBAaEMbIX B HEMOCPEACTBEHHOM OINbITE, 1O JOCTaTOYHO CIOXKHBIX,
HEOOXOIUMBIX JJISI Pa3BUTHUS HAayYHBIX M TEXHOJOTMYECKUX HAeH. be3 KOHKpPETHBIX MaTeMaTH4eCKUX
3HaHUH 3aTPyIHEHO IOHMMAaHUE NPUHIUIIOB YCTPOWCTBA M WCIIONB30BAaHMS COBPEMEHHOW TEXHHKH,
BOCIIpUATHE W  MHTEpIpeTanuss pa3sHOOOpa3HOM  COLUalbHOM, HSKOHOMHYECKOW, IOJIUTHYECKOU
uHpopmanuu, Mmanod(deKkTuBHa MOBCeTHEBHAS MPAKTUYECKas eATeNbHOCTh. Kax1oMy yenoBeky B CBOeH
KU3HU TPUXOAUTCS BBHIMOJIHATH JOCTATOUYHO CIIOKHBIE pacyeThl, HAXOIUTh B CIPABOYHUKAX HYKHBIE
GopMynbl M OPUMEHATh UX, BIAJETh IPAKTUYECKUMH IPHEMAMU TIE€OMETPUUYECKUX M3MEpPEHUH U
MIOCTPOEHUH, YUTaTh MH(OpPMAIMIO, MPEACTABIECHHYI0 B BUIYy TaOnuil, AUarpamm, rpadukoB, MOHHUMAaTh
BEPOSITHOCTHBIN XapakTep CIydailHbIX COOBITHI, COCTABIATH HECIIOKHBIC AlITOPUTMBI U JIp.

be3 0a30Boif MaTeMaTHYEeCKOW IMOATOTOBKM HEBO3MOXXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM
4eJI0BEKOM. B IIKone MaremMaTuka CIy)KUT ONOPHBIM IPEIMETOM JUI U3Y4eHHs] CMEXHBIX AUCHUIIINH. B
MOCJIEUTKOIBHON JKU3HU pealbHOW HEOOXOAMMOCThIO B HAIIM JHM SIBJISAETCS HENpEphIBHOE 0Opa3oBaHueE,
4TO TpeOyeT MOJHOIEHHON 0a30BOl 0011e00pa3oBaTeIbHOM MOATOTOBKH, B TOM YHCJIE M MaTEMaTUYECKOM.
W, nakoHen, Bce OoJblle ClENUATIbHOCTEH, I71eé HEOOXOJUM BBICOKMH YpOBEHb OOpa3oBaHUs, CBSI3aHO C
HETOCPEeICTBEHHBIM MTPUMEHEHHEM MaTEeMaTUKU (9IKOHOMHKA, Ou3Hec, pUHAHCHI, (U3MKa, XUMHUS, TEXHHUKA,
nHpopMaTuka, OMONOrHs, MCUXONOrus U 1p.). Takum o0pa3zom, pacmupsieTcsi Kpyr LIKOJIbHUKOB, IS
KOTOpPBIX MaTeMaTHKa CTAaHOBUTCS 3HAUUMBIM IPEAMETOM.

JUist J)KU3HU B COBPEMEHHOM OOIIEeCTBE BaXKHBIM SIBJIAETCS (DOPMHUPOBAHHME MATEMATHYECKOTO CTHIIS
MBIIICHUS], TPOSBIISIFOIIErOCS B OIPENENIEHHBIX YMCTBEHHBIX HaBBIKaX. B mpoliecce MaTeMaTHYeCKOU
NEATeIbHOCTH B apCeHall INPUEMOB M METOJOB YEJIOBEUECKOrO0 MBIIIJICHUSI E€CTECTBEHHBIM 00pa3oM
BKJIIOYAIOTCS MHAYKIUS U JEAYKIHs, 0000IIeHre U KOHKpeTH3alKs, aHaJIu3 U CUHTE3, KilacCu(uKaus u
cucTeMaru3anus, abcrparupoBanue U aHanorus. OObEKThl MaTEMaTHUYECKUX YMO3AKIIOUYEHUM U NpaBuia
UX KOHCTPYMPOBAHMS BCKPHIBAIOT MEXaHU3M JIOTHUECKMX IIOCTPOCHMH, BbIPAOATHIBAIOT YMEHUs
(dbopmynupoBaTh, 000CHOBBIBATh U JOKA3bIBATh CYXKACHUS, TEM CaMbIM Pa3BUBAIOT JIOTMUECKOE MBIIIJICHHUE.
Benymas ponb npuHaUIeKUT MaTeMaTHKE B (POPMUPOBAHUN AITOPUTMUYECKOTO MBIIIICHUS U BOCTIUTAaHUU
YMEHUH J1efCTBOBaTh 10 3a/JlaHHOMY alIlOPUTMY M KOHCTPYHPOBaTh HOBble. B Xozme pemenus 3agauy —
OCHOBHOM y4eOHOW HesTeNbHOCTH Ha ypOKax MaTeMaTHKH — pPa3BUBAIOTCS TBOpUYECKas M MPUKIIaTHas
CTOPOHBI MBIIIIJICHHUS.

OOyueHne MareMaTHKEe JaeT BO3MOXKHOCTb pa3BUBAaTh Yy YYALIUMXCS TOUYHYIO, SKOHOMHYIO U
MH(POPMATUBHYIO peYb, YMEHHME OTOMpaTh Hauboliee MOAXOAALINE S3bIKOBbIE (B YAaCTHOCTH, CHUM-
BOJIMYECKHUE, rpauuecKue) CpeiCTBa.

Marematnyeckoe 0Opa3oBaHHE BHOCUT CBOM BKJIaa B (OpMHpOBaHHE OOIIEH KyIbTyphl UYeOBEKA.
Heo6x0o1uMbpIM KOMIIOHEHTOM 00ILEH KyJIbTypbl B COBPEMEHHOM TOJIKOBAaHUH SIBJISETCS 00I1lee 3HAKOMCTBO
C METOAAMM I[I03HaHUs JEWCTBUTEIBHOCTH, NPEACTABIECHUE O IpEIMETe M METOAE MAaTEMaTUKH, €ro
OTJIMYHSI OT METOJIOB €CTECTBEHHBIX M T'YMAaHHTapHBIX HayK, 00 0COOEHHOCTSX MPUMEHEHUS MaTeMaTHKU
JUISl pELIeHUs] HAYYHBIX U MPUKJIAIHBIX 3a1a4.

N3yueHre MaTeMaTHUKU CIIOCOOCTBYET ICTETUUYECKOMY BOCIIUTAHUIO YEIOBEKa, TOHUMAHUIO KPacOThl U
M3AIIECTBA MAaTEMAaTHYECKUX pACCYKIACHUH, BOCHPUATHIO TEOMETPUYECKHX (OpM, YCBOCHHIO HICH
CUMMETpUH.



Hcropus pa3BUTHS MaTeMaTUYECKOr0 3HaHUS JACT BO3MOXKHOCTD ITOIIOJIHUTH 3aI1aC UCTOPUKO-HAYUYHBIX
3HAHUW HIKOJIBHUKOB, CPOPMHUPOBATh Y HUX MPEJICTABICHUS O MaTeMaTHKE KaK 4yacTh OOlIedeIoBeuecKoil
KYJIBTYpbl. 3HAKOMCTBO C OCHOBHBIMH HMCTOPHUYECKMMH BEXaMU BO3HMKHOBEHMs U Pa3BUTUA MATEMaTH-
YECKOM HAyKH, C UCTOPUEH BEIIMKUX OTKPBITHI, UMEHAMU JIIOJACH, TBOPUBIIUX HAYKYy, JOJKHO BOMTHU B
MHTEJJIEKTYaJIbHbIA Oarax Ka)10ro KyJbTypHOIO Y€JI0BEKa.

I11. Onucanue Mecta yueGHOro npeamMera «Ajareopa» B yueOHOM IJIaHe:

B cootBerctBuu ¢ TpeboBaHusmu denepaibHOr0 TroCyJapCTBEHHOTO 00pa3oBaTeNbHOTO CTaHAapTa
OCHOBHOro o0miero obpazoBaHus B 7-9 kiaccax mpenmer «MaTemMaTHKa» ACTUTCS Ha JBa MpEAMETa:
«Anrebpa» u «['eomeTpus». OO0IIEe KOTUIESCTBO YPOKOB anreOpsl B Hepenmo B 7 — 9 kiacc — o 3 4aca; B
roxy 7 —9 kmacc — mo 102 gaca, 3a kypc 7 — 9 xnacc Bcero 306 gacoB.Pacnipenenenne yueOHOTO BpeMeHH
MEXy STUMHU IIpeaIMETaMH MPEACTaBICHO B TaOIUIIE.

KoJsmn4yecTBo 4acos B KosaunyecTBo 4acoB B
Kypc
HeJIeJTI0 roa
Anrebpa 7 ximace 3 102
Anrebpa 8 kimacc 3 102
Anrebpa 9 kimacc 3 102
HNTOT'O 306
. | Ilo paGoueit
IIo aBTOpPCKOM
nporpamMmme 7 8 9
Ne Paspnen kypca nporpamMmme
(x0J1-BO KJIace | Kjace | KJaacce
(K0J1-BO 4acoB)
4acoB)
1 JIuneinoe ZpaBHeHHe C OHOU 15 15 15
IePEMCHHOM
2. I{enpie BeIpaKEHUS 52 50 50
3. DyHKIUU 12 12 12
4 CuHcTeMBbl TUHCHHBIX YPaBHCHUHN C 19 19 19
JIBYMsI TIEpPEMEHHBIMHU
5. PanroHanbHbIe BBIPAKEHUS 44 44 44
6. KB?impaTHLIe KOpHH. o5 o5 25
JleficTBUTEIIbHBIC YHCIIA
7. KBasparHbie ypaBHEHHS 26 26 26
8. HepaBeHnctBa 20 20 20
0. KBagparuunasi GyHKIHS 38 38 38
10. DJIEMEHTHI IPUKJIATHON MAaTEMaTHKHI 20 20 20
11. YucIioBbIE TTOCIEN0BATEILHOCTH 17 17 17
12, [ToBTOpEHME M cCUCTEMATH3ALIMS 27 20 6 7 7
y4eOHOro MaTepuaa
Hroro 315 306 102 102 102

IV. JInuHocTHBIE, MeTANIPeIMETHBIC U NPeIMETHbIC pe3yJbTaThbl 0CBOCHHS y4eOHOI0 mpeaMeTa
«Auredpa»
B3anMocBsI3b pe3ynbTaToB OCBOEHUS Ipeamera «MaremMaTuka» MOXHO CUCTEMHO INPEICTaBUTh B BUAE
cxembl. [Ipu aTtom o6o3nauenue JIP yka3piBaeT, 4YTO MPOABMIKEHUE YUALIMXCS K HOBBIM 00pa30BaTeIbHBIM
pe3yabpTaTaM MPOUCXOAUT B COOTBETCTBUH C TUHUSAMHU Pa3BUTHUSI CPEICTBAMU IPEAMETA.

7-9 kiaaccenl
JINYHOCTHBIMH pe3yabTaTaMH HW3yUCHUsS IpeaMeTa «AnreOpa» » B Buae ydeOHoro kypca 7— 9
KJIACC SIBJITFOTCS CJISAYIONINE KauecTBa:



HE3aBUCHUMOCTb U KDUTUIHOCTH MBIIIUICHMS;
BOJIL I HACTOMYMBOCTD B JJOCTH)KCHUM LIETIH;

c(OPMHUPOBAHHOCTh OTBETCTBEHHOTO OTHONICHHMSI K YYEHHIO, TOTOBHOCTb M CIIOCOOHOCTH
o0ydJaromuxcs K CaMOpa3BUTHIO U CaMOOOpPa30BaHMIO Ha OCHOBE MOTHUBALMM K OOYYEHHIO W IIO-
3HaHUIO, BbIOOPY JanbHeiIIero ooOpa3oBaHuss Ha 0a3e OpPUEHTHUPOBKM B Mupe mpodeccuil u
NpOPEeCcCCUOHANBHBIX TPENNOYTeHUH, OCO3HAHHOMY IIOCTPOCHUIO HMHIUBUAYaJIbHOH  00pa3o-
BATEJIbHON TPAEKTOPUU C YUETOM YCTOMYUBBIX II03HABATEIbHBIX HHTEPECOB;

c(OPMHUPOBAHHOCTh IIEIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HayKH U OOIIECTBEHHOM MPaKTUKH;

c(OPMHUPOBAHHOCTh KOMMYHUKAaTHBHOM KOMIIETEHTHOCTM B OOLICHMM M COTPYAHUYECTBE CO
CBEpCTHMKAMH, CTApIIMMHU U MIIAJIIMMH, B 00Opa3oBaTelbHON, OOIIECTBEHHO MOJE3HOM, y4yeOHO-
HCCIIEN0BATEIBbCKOM, TBOPUYECKOM U IPYTUX BUJAX IEATEIBHOCTH;

YMEHHE SICHO, TOYHO, TPAMOTHO M3JIaraTb CBOM MBICIM B YCTHOM M IUCBMEHHOW pe4M, ITOHUMATh
CMBICII IIOCTABJICHHOM  3aJlayd, BBICTpAauUBAaTh apryMEHTALMI0, IPUBOAUTH IMPUMEPHl W
KOHTPIPUMEPHI;

IpeJCTaBICHUE O MaTeMaTHMYeCKOW Hayke Kak cepe ueroBedecKoil NesTeabHOCTH, 00 3Tamax eé
pa3BuTHs, O €€ 3HAUUMOCTH VISl pa3BUTUS LIMBUIM3ALIUN;

KPUTUYHOCTb MBIIUICHHUS, YMEHHE paclo3HaBaThb JIOTMYECKHM HEKOPPEKTHBIE BBICKA3bIBaHUS,
OTJINYATh TUIIOTE3Y OT (PaKTa;

KpeaTUBHOCTh MBIIIJIEHUS, UHUIIMATHBA, HAXOJYMBOCTh, aKTUBHOCTH IIPH PELLIEHUH alredpandeckux
3ajady;

YMEHHUE KOHTPOIUPOBATH MPOLIECC U Pe3yNbTaT yueOHOH MaTeMaTHu4ecKoi e TeIbHOCTH;
CIIOCOOHOCTh K 3MOLIMOHAJIBHOMY BOCHPHUATHIO MaTeMAaTHYECKMX OOBEKTOB, 3a1ay, PEUICHMH,
pacCyXICHUM.

CpencTBOM JIOCTHKEHUS ITUX PE3YIAbTATOB SABJISAETCS:

CUCTEMa 3aJIJaHui Y4eOHUKOB;

MIPE/ICTaBJICHHAS B YUeOHUKAX B SIBHOM BHJIC OPTaHMU3AIIMS MaTepralia Mo MPUHIINITY MUHIMAKCa,
HCIIOJIb30BAaHNE COBOKYITHOCTH TEXHOJIOTHUM, OPUEHTUPOBAHHBIX HA PA3BUTHE CAMOCTOSATEILHOCTH U
KPUTHYHOCTH MBIIIICHUS: TEXHOIOTHS POOIEMHOr0 AUajIora, TEXHOIOTUs TPOyKTUBHOT'O YTEHUS,
TEXHOJIOIHs OLIEHUBAaHUSL.

MeTanpeaMeTHBIMHM  pe3ylbTaTaMM M3y4deHHs Kypca «MaremaTtuka» sBisieTcss (OpMUPOBaHHE
YHUBEpCaJIbHBIX yueOHbIX feiicTBuii (VY ):
Peryastusubie YY/I:

7-9-i1 kJ1acchbl

CaMOCTOSITENIbHO OOHapykuBaTb U (opMyaupoBaTh yueOHyro MmpoOineMy B KIACCHOW U
WHIUBUIYAIBHON YIeOHOM e TENbHOCTH,

BBIIBUTAaTh BEPCHM pEIICHUs MpoOJeMbl, OCO3HABATh KOHEUHBIM pe3ynbTar, BBIOMPATh CpenCcTBa
JNOCTHIKECHHMSI LIETU U3 TIPEUIOKEHHBIX WM UX HMCKaTh CAMOCTOSATEIIBHO;

COCTaBIIAThH (MHAMBHUYATIBHO WU B TPYIIE) IJIaH PEIICHHsI TPOOIeMBbI (BBIITOTHEHUS IPOCKTA);
paboTast 0 NMPEeAT0KEHHOMY WJIM CaMOCTOSITEIbHO COCTaBJICHHOMY IUIaHY, MCIOJIb30BaTbHAPALY C
OCHOBHBIMM M JOIOJHMUTENbHbIE CpEeACTBA (CIpaBOYHAs JIMTEPATypa, CIOXKHBIEK MPUOOPBI,
KOMIIBIOTED);

IJIaHUPOBATh CBOKO MHAMBUAYAIbHYIO 00pa30BaTeIbHYIO TPAEKTOPHIO;

paboTaTh IO CaMOCTOATEIBHO COCTABJIEHHOMY IIJIaHY, CBEPASACh C HUM M C LIEJbIO AEATENbHOCTH,
UCTpaBisisl OMMOKU, HCHONb3ys CAaMOCTOSTEIbHO I0100paHHbIe cpencTBa (B TOM YHUCIE H
Wurepuer);

CBOOOJHO MOJIb30BATHCS BBHIPAOOTAHHBIMU KPUTEPUSMH OLEHKH M CaMOOLIEHKH, UCXOAd U3 LeIU U
UMEIOIIUXCS KPUTEPHUEB, Pa3inyasi pe3ysibTaT U CIIOCOObI AEHCTBHIA;

B XOJI€ MIPEACTaBICHUS POEKTA 1aBaTh OLICHKY €ro pe3ysbTaTraM;

CaMOCTOSITEIILHO OCO3HAaBaTh IPUUYUHBI CBOETO yCIeXa MIIM HEycleXa M HaXOUTh CIOCOOBIBBIXO/A
U3 CUTYyallUu HEYCIIEXA;

YMETh OLEHHUTD CTETIEHb YCIEITHOCTH CBOCH MHANBHIyaTbHON 00pa30BaTENbHON NS TENbHOCTH;
JaBaTh OLIEHKY CBOMM JIMYHBIM KadyecTBaM M YepTaM XapakTepa («KakoB $51»), ONpPEleNsTh
HaNpBJIEHUS CBOETO PAa3BUTHUS («KAKUM s XOUY CTaTh», «YTO MHE JJIsl 3TOTO HAJ0 CIIENaTh»)



CpenctBoM GOpMUPOBAaHUS PETYISATHBHBIX Y Y /[ ClIy)KaT TEXHOJOTHS CHCTEMHO-IESTEIHbHOCTHOTO
MOJIX0JIa Ha ATare U3y4eHUS HOBOIO MaTepHalia U TEXHOJIOT U OIICHUBAHKS 00pa30BaTEIbHBIX JOCTHKCHHIMA
(y4eOHBIX yCIIEXOB).

Ilo3HaBaTeabHbIE Y Y /I:

7-9-i kaaccsl

— aHaJIM3MPOBATh, CPABHUBATH, KIACCU(PUIMPOBATh U 00001aTh (HAaKThI U SBJICHUS;

— OCYILECTBIISITh CPaBHEHHUE, CEpUAlMI0O M KIACCHU(UKALUIO, CAMOCTOSATENILHO BBIOMpask OCHOBaHMS M
KPUTEPUH JUISI YKa3aHHBIX JIOTHYECKUX OMepalfii; CTPOUTh KIACCHPHUKAIMIO MYTEM TUXOTOMHYECKOTO
JeJIeHHs (Ha OCHOBE OTPHUIIAHUS );

— CTPOMTH JIOTUYECKH OOOCHOBAHHOE pACCYXJECHUE, BKIIOYAIOLIEe YCTAaHOBJICHHE NPUYUHHO-
CIICICTBECHHEIX CBS3CH;

— CO3/1aBaTh MaTeMaTUYECKUE MOJIEINH;

— COCTaBJISITh TE3MCHI, pa3IMyHble BUAbI IUIAHOB (IPOCTBIX, CIOXKHBIX M T.1.). IIpeoOGpazoBbiBaTh
MH(POPMALIMIO U3 OJJHOTO BU/IA B IPYTro# (TabIHILy B TEKCT, THarpaMmy | Ip.);

— BBIYHMTHIBATH BCE YPOBHH TEKCTOBOH MH()OPMAIIHH.

— yMeTb OIpeleNiaTh BO3MOXKHBIE HCTOYHUKM HEOOXOAMMBIX CBEICHUN, HIPOM3BOJIUTH IIOMCK
nH(pOPMaLIUK, aHAIN3UPOBATh U OLIEHUBATH €€ 10CTOBEPHOCTb.

— IIOHMMas TTO3UIIUIO APYroro YeloBeKa, pa3nyaTh B €ro peul: MHEHHUE (TOUKY 3pEHMsI), J0KA3aTeIbCTBO
(aprymeHTsl), (hakThl; FMIOTE3bI, AKCUOMBI, TEOPUHU. {151 ITOr0 caMOCTOATENBHO UCIOIb30BATh Pa3IMUHbIE
BH/JIbl YTEHUSI (M3y4arollee, IPOCMOTPOBOE, 03HAKOMUTENIBHOE, IOUCKOBOE), IPUEMBI CITYIIAHMSL.

— caMOMY CO37]aBaTh HMCTOYHUKM MH(QOPMALMKM PA3HOrO THUIA U A Pa3HbIX ayIuTOpuH, coOIH0AaTh
MH(GOPMALIMOHHYIO TUTHEHY U NTpaBUila MHPOPMAIIMOHHOH 0€30MacHOCTH;

— YMETBUCIOJIb30BATh KOMIIBIOTEPHBIE M KOMMYHHKALIMOHHBIE TEXHOJIOIMHM KaK HHCTPYMEHT JUIs
JTOCTIDKEHHsI CBOUX Ilesiell. YMeTh BBIOMpaTh aJeKBaTHBIC 3a/ade HHCTPYMEHTAJIbHBIE IPOrpaMMHO-
anmaparHble CpeJICTBa U CEPBHCHI.

CpenctBoMm (opmupoBaHusi Mo3HaBaTeNbHBIX Y Y]l ciykar y4eOHBI MaTepuan U TPEexIe BCETO
MPOJIYKTUBHBIC 33a/IaHUsI YUEOHHKA, TTO3BOJISIONINE TPOJBUTATHCS 110 BCEM IIECTH JIUHUSM Pa3BUTHSL.
1-a JIP — Hcnonb3oBaHre MaTeMaTHYECKUX 3HAHWM I PEIICHHS PA3IMYHBIX MAaTEMAaTUYECKHX 3a/1ad U
OLICHKH MOJIyY€HHBIX PE3YJIbTATOB.
2-51 JIP — COBOKYITHOCTh YMEHHMIA 11O UCIIOJIb30BAHUIO JI0KA3aTEIbHON MaTeMaTHYeCKON peyn.
3-1 JIP — CoBOKymHOCTh yYMEHHU N0 pabore ¢ wuHPOpMANMEH, B TOM YHCIC U C Pa3IMYHBIMU
MaTeMaTUYEeCKUMHU TEKCTaMH.
4-5 JIP — VYMeHHMS HCINONB30BAaTh MAaTeMaTHYECKHWE CPEACTBA Il M3YYEHUS] U ONUCAHUS PeaJbHBIX
MPOIIECCOB U SBJICHUM.
5-s JIP — He3aBUCHMOCTh ¥l KPUTHYHOCTD MBIIIIJICHHUS.
6-a JIP — Boist 1 HACTOMYHUBOCTE B JOCTHKEHUH 1[EJIH.

KomMyHaukaTuBubie YY/I:

7 — 9-ii KJ1acchl
— CaMOCTOSATENFHO OPraHW30BBIBATh y4E€OHOE B3aMMOJICHCTBHE B TpyIIe (OMpEeNesaTh OOLIue IIeINu,
JIOT'OBAPUBATKLCS JPYT C JAPYTOM H T.JI.);
— OTCTamBasi CBOIO TOYKY 3PEHUs, IPUBOIAUTH apTYMEHTBI, TOATBEPKIast UX (haKTaMu;
— B JMCKYCCUU YMETHBBIIBUHYTh KOHTPApTyMCHTHI;
— YYUTBCS KPUTHUYHO OTHOCHUTHCS K CBOEMY MHEHHIO, C JOCTOMHCTBOM IPHU3HABATH OIMHUOOYHOCTH
CBOETO MHEHUS (€CITU OHO TAKOBO) M KOPPEKTHPOBATH €TO0;
— TIOHHMMas TO3WIHI0 JPYroro, pa3jinyaTh B €ro pedyd: MHEHHE (TOYKY 3pEHHs), J0Ka3aTeIIbCTBO
(apryMeHTsI), (aKThl; THTIOTE3bI, AKCHOMBI, TEOPHUH;
- yMCTI) B3FJ'I$[HYTB Ha CI/ITyaHI/IIO C I/IHOI\/’I O3 U ,JIOFOBapI/IBaTI)CSI C JIOAbMHU NHBIX HO3I/II.[I/II71.
CpenctBoMm  (opmupoBaHUS KOMMYHUKAaTUBHBIX YVYJ[ ciykar TeXHOIOrHs MPOOJIEeMHOro auajora
(moOy>xJaroIuii ¥ MOABOMAIIMKA TMAJIOT) U OpraHu3alus paboThl B MaJIbIX TPYIINAxX, TAKKE UCIOIb30BaAHHE
Ha ypOKax 3JICMCHTOB TCXHOJIOTNHN HpO}IYKTI/IBHOFO YTCHU.

IIpeamerHbIe:



1) ymenue paboTaTh C MaTEMaTUYECKHM TEKCTOM (CTPYKTYpPHUPOBAaHHUE, H3BIICUCHHE HEOOXOIMMOM
nH(popMaluu), TOYHO M TPaMOTHO BBIPaKaTh CBOM MBICIM B YCTHOM M NHCbMEHHOH peyH, NMpUMEHSs
MaTEeMaTUYECKyl0 TEPMHMHOJOTMI0O W CHMBOJIMKY, HCIIOJIB30BATh pA3JIUYHbIE S3BIKM MAaTEMAaTHUKU
(coBecHBIN, CHUMBOJIMYECKUH, Tpauueckuii), 0OOCHOBBIBATh CYKICHHS, HPOBOJUTH KIAcCU(UKALHUIO,
JIOKa3bIBaTh MaTEMaTUUECKUE YTBEPKACHNUS;

2) BuajgeHue O0a30BBIM MOHSATUIHBIM ammapaToM: WMEThb IPEICTABICHHUE O 4YHUCIe, BIAJICHUE
CHUMBOJIBHBIM SI3BIKOM aireOpbl, 3HaHUE 3JIEMEHTapHBIX (DYHKIIMOHAJIBHBIX 3aBUCHUMOCTEH, (hOpMHUpOBaHHE
MIPEJICTABICHUH O CTATUCTMYECKHUX 3aKOHOMEPHOCTAX B pPEaIbHOM MHPE U O PA3IMYHBIX CIOCO0ax MX
n3yudeHust, 00 0COOEHHOCTSIX BBIBOAOB M IPOrHO30B, HOCALINX BEPOSITHOCTHBII XapakTep;

3) yMeHHe BBINONHATH anreOpandecKre MpeoOpa3oBaHUs PALMOHAIBHBIX BBIPAKCHUH, MPUMEHSITh UX
IUTSL pelIeHus] y4eOHBIX MaTeMAaTHYEeCKUX 3a/1a4 U 33/1a4, BO3HUKAIOIIUX B CMEKHBIX YYeOHBIX MTPEIMETAX;

4) yMeHHE TOJIb30BAThCSI MAaTeMaTHYeCKUMH (OPMYyJIaMH U CaMOCTOSITEIbHO COCTAaBIIATH (HOPMYIIBI
3aBHCUMOCTEH MEX]ly BeIM "UMHAMU Ha OCHOBE 00OOIIECHHS YACTHBIX CIIYy4aeB U SKCIIEPUMEHTA;

5) yMeHue pelaTh JMHEHHBIC M KBAJIPATHBIC YPAaBHECHUS M HEPa "BEHCTBA, a TAK)KE MPUBOJUMBIC K HUM
YpaBHEHHUs, HEPAaBEHCTBA, CHCTEMbI; MPUMEHATh TpaduyecKue MpEeACTaBICHUS MJIs peleHus |
HCCJIEOBaHMs yPaBHEHUI, HEPABEHCTB, CUCTEM; IIPUMEHSATH IIOJyYEHHBIE YMEHUS Ui PEIICHUs 3a1ad U3
MaTEMaTHKH, CMEXHBIX IIPEMETOB, IPAKTUKH;

6) oBmageHue cucteMol (HYHKIMOHAIBHBIX MOHATHH, (YHKIMO HAJbHBIM SI3IKOM W CHMBOJIHUKOH,
yMEHUE CTpOUTh TIpaduku (QYHKIUH, ONUCHIBATH HUX CBOMCTBA, MHCIOIb30BaTh (PYHKIMO HAIbHO-
rpaduUecKue MpeCTaBIeHus U OMMCAHUS U aHAJTN3a MAaTEMaTUYECKUX 3a/1a4 U PEabHBIX 3aBUCHMOCTEH;

7) OBJaJCHUE OCHOBHBIMH CIIOCOOaMH IPECTABJICHHUS M aHAJIM3a CTATUCTUYECKHX JIaHHBIX; YMCHUE
pelaTh 3aJa4n Ha HaXO0KJIEHUE YaCTOThl U BEPOSITHOCTU CITy4aiHbIX COOBITHIA;

8) yMeHHe NPUMEHSTh U3yYEHHbIC MOHSATHS, PE3YJIbTaThl © METO/BI IIPH PEIICHUH 33/1a4 U3 Pa3InIHBIX
pa3zenoB Kypca, B TOM YHCIIE€ 3aJady, HE CBOJSIIMXCA K HEIOCPEJCTBEHHOMY IPUMEHEHHIO M3BECTHBIX
QJITOPUTMOB.

V.Conep:kanue yueOHOro npeamera «Ajaredpa»
7 —9 kaaccoB
e 7 kjacc:

1. BbipaxeHus, TOXKAeCTBA, yPABHEHMUSI.

UucnoBble BbIpaKeHUS ¢ MepeMeHHbIMH. l[Ipocrteifmne mpeoOpa3oBaHus BBIPAKEHUN. YpaBHEHHE,
KOpPEHb ypaBHEHHUs. JIMHEHHOE ypaBHEHHE C OJHOM MEPEMEHHON. Penienrne TeKCTOBBIX 3a7a4 METOAOM CO-
cTaBjeHUs ypaBHEHUH. CTaTUCTUYECKUE XapaKTEPUCTHKHU.

OcHOBHas 1Ie7Tb — CHCTEMAaTH3UPOBaTh U O0OOIIUTH CBEJACHHUS O MPEOOpa3OBaHUAX aIreOpandecKux
BBIPA)KCHUM U PELICHUU YPAaBHEHUM C OJHOU IIEPEMEHHOM.

[TepBast Tema Kypca 7 Kjacca SIBISIETCS CBSI3YIOUIUM 3BEHOM MEXAY KypcOM MaTEeMaTHKH S—6 KIaccoB
U KypcoM anreOpbl. B Hell 3aKkperuisitoTcsi BEIYUCIUTEIbHBIE HABBIKH, CUCTEMaTU3UPYIOTCA U 00001atoTes
CBEICHUS O MPeoOpa30BaHMAIX BHIPAKEHUI U PEIICHUN ypaBHEHUH.

HaxoxjeHve 3HaueHUN YHCIOBBIX W OYKBEHHBIX BBIPOKEHUH JaeT BO3MOXKHOCTH IOBTOPUTH C
yUalIMMHCs TpaBujia JEHCTBUI € paluOHaIbHBIMU YHUCIAMH. YMEHHS BBIIOIHATH apu(MeTHUYECKHe
JNEUCTBHSl C pPalMOHAIBHBIMH 4YHCIAMHU SBISIOTCS ONOPHBIMH JJisi Bcero Kypca anreOpel.  Cremyer
BBISICHUTH, HACKOJBKO TIPOYHO OBJIAJIENIM MMM YYalluecs, ¥ B CIydyae HEOOXOAMMOCTH OPTaHHU30BATh
MOBTOPEHHE C LIEIbI0 JUKBUIAIMHN BBISIBICHHBIX MP0oOesoB. Pa3BUTHIO HABBIKOB BBIYHUCICHHUM JIOJIKHO
yIEISAThCS CEphe3HOE BHUMAHKE U B JallbHEUIIIEM MPU U3yYEHUU JAPYTUX TEM Kypca aireOphi.

B cBsi3u ¢ paccMOTpeHMEM BONpOCA O CPAaBHEHUM 3HAUEHUMN BBIPAKEHUN pACIIUPSIOTCS CBEJIEHUS O
HEPaBEHCTBAX: BBOMSATCS 3HAKU HEPABEHCTB, JTACTCS MOHSATHE O IBOWHBIX HEPABCHCTBAX.

[Ipu paccmoTpenun npeoOpa3zoBaHuil BeIpaXXeHUN (HOpMabHO-OMEPATUBHBIE YMEHHUS OCTAIOTCS Ha TOM
K€ YPOBHE, ydalluecs MOJHMMAIOTCS Ha HOBYIO CTYIEHb B OBJIQJICHUU Teopued. BBoasTcs moOHSATHS
«TOXJIECTBEHHO DPAaBHBIE BBIPAKECHUS», «TOXKJIECTBO», «TOXKIECTBEHHOE IMPEoOpa3OBaHUE BBIPAKECHUI,
COJIep’KaHuEe KOTOPBIX OyNeT MOCTOSHHO PACKPBIBATHCS W YIIYONSIThCS MpPU M3YyYEHUH IMpeoOpa3oBaHUN
pa3aNyYHbBIX anrebpanueckux BeIpakeHui. [loguepkuBaeTcs, 4YTO OCHOBY TOXJIECTBEHHBIX MpeoOpa3oBaHUit
COCTaBJIAIOT CBOMCTBA JEHCTBUM HAJl YUCIIAMU.

YceunuBaercs poiib TEOPETHUECKUX CBEACHHU NMPU paccMOTpeHUHU ypaBHeHUU. C 1enpio0 o0ecredeHus
OCO3HAHHOTO BOCHPUSATHUS YYALIMMUCS AITOPUTMOB PEIICHUS YpPAaBHEHHIl BBOJUTCS BCIIOMOTraTEIbHOE



MOHSITHE PAaBHOCUIBLHOCTH YPaBHEHHH, (DOPMYITHPYIOTCS U Pa3biICHSIIOTCS HAa KOHKPETHBIX IpUMepax
CBOWCTBAa PAaBHOCWJIBHOCTH. JlaeTcsl MOHSTHE JIMHEMHOIO YpaBHEHMsI U UCCIIEAYETCS BOIPOC O YHCIE €ro
KopHell. B cucreme yrnpaxHeHuii 0oco00e BHHMaHHE YJCISICTCS PEIICHUIO ypaBHEHHH BHaa ax = brpu
pa3nuYHbIX 3HaueHUsx a u b. [Ipomomkaercs pabora mo (HOPMUPOBAHHMIO Y YUALIUXCS YMEHHS HUCIOJb-
30BaTh armapar ypaBHEHUN KaK CPEIICTBO ISl pEIIEHUsI TEKCTOBBIX 3a71a4. Y POBEHb CI0KHOCTH 3a]1a4 3]1eCh
oCTaeTcsl TAKUM ke, Kak B 6 Kiiacce.

N3yueHue TeMbl 3aBEpHIACTCS O3HAKOMIICHHMEM YYAIUXCS C MPOCTEHIIMMH CTaTUCTUYECKUMU
XapaKTePUCTUKAMHU: CPETHUM apHUPMETHUESCKUM, MOJION, MEMAHON, pa3MaxoM. YUJalIuecs JTOJDKHBI YMETh
WCIOJIb30BaTh 3TU XapaKTEPUCTUKH JIJIsl aHATIN3a Psiia JAaHHBIX B HECIOXKHBIX CUTYaIlUsX.

Kontponbubix pabot: 1

2. CreneHb ¢ HATYPAJIbHBIM NOKa3aTeJIeM.
CremneHb ¢ HAaTYpaTbHBIM TIOKa3aTeIeM U ee cBoiicTBa. OnHouwneH. OyHKINK y = X2, y = X°M UX TpaduK.

OcHoBHasg 1edb — BbIPa0OTaTh YMEHHE BBHINONHATH JIGHCTBUS HAJ CTENEHSMU C HATypalbHBIMU
MOKa3aTeIIMH.

B naHHOI Teme naeTcsl ompezelieHHMEe CTENEHU ¢ HAaTypajibHBIM IMOKa3aTesneM. B kypce matematuku 6
KJIacca y4daluecsl YK€ BCTPEUYajuch ¢ IPUMEPAMH BO3BEIECHUS YUCEN B CTENEHb. B CBSA3M C BBIUHCICHUEM
3HAYEHUW CTENeHM B 7/ KIAcC€ JAETCA  IPEACTABICHUE HAXO0XICHUU 3HAYEHUW CTENEHH C
MOMONIBI0  KaJbKyJIITOpa.  PaccMaTpuBarOTCS CBOWMCTBA CTENEHHM C HATypaJbHBIM IokKazarenem. Ha
IpUMepe  J0Ka3aTeabCTBA  CBOWMCTB CTENEHW Yy4YalllMecs BIIEPBBIC 3HAKOMSATCS C JI0KAa3aTEIbCTBAMHU,
MIPOBOJAMMBIMH Ha anreOpanyeckoM marepuaine. CBOWCTBA CTEMEHH C HATYypPAIbHBIM TOKa3aTeleM HaXOJsT
MPUMEHEHUE TPU YMHOKEHUM OJHOUJICHOB U BO3BEJICHUU OJTHOWIECHOB B CTEMNEHb. [Ipu HaXOXaeHUU
3HAYCHHUM BBIPAXKEHUHN, COJEPKAIINX CTETICHH, 0C000€ BHUMAHHE CIIEIyeT OOpaTHTh Ha MOPSIAOK JICHCTBUH.

Paccmotpenne ¢ynkumuit y = X%, y = X°H03BONSAET MPOAOKUTE paboTy Mo (GOpPMHPOBAHUIO YMEHHUIH
CTPOHUTh W YUTaTh rpaduku (yHKIUH. BaxkHO 0OpaTUTh BHUMAHHE yJaIIUXCS Ha OCOOCHHOCTH rpaduka
dyskE y = X°: TpaduK MPOXOAUT Yepe3 HAauano KOOPAMHAT, och OYSBISETCA €ro OChIO CHMMETPHH,
rpaduK pacrmonoKeH B BEpXHEH MOIYyMI0CKOCTH.

YMeHue cTpouTh rpadukd (GyHKIUH y = X°M y = X°HCIONB3YeTCS JUIS O3HAKOMIIEGHMS YYaIIuXcs C
rpagu4ecKuM CriocoOOM pelIeHUs YpaBHEHHUH.

KonTponbhbix pabdort: 1

3

3. MHOro4JeHsbl.

MuorowieHn. CrokeHHe, BbIUUTAHHE W YMHOXCHHE MHOTOWICHOB. Pa3liokeHWe MHOTOWICHOB Ha
MHOKHATEIIN.

OcHOBHas 11eJIb — BBIPAa0OTaTh YMCHHUE BBHIMOJIHATH CI0KCHHE, BRIYUTAHUE, YMHOKEHUE MHOTOUYWICHOB
U pa3oKEeHUE MHOTOUYJICHOB Ha MHOXKHTEIIH.

JlanHas Tema urpaet QpyHIaMEHTAIbHYIO pOib B ()OPMUPOBAHUHM YMEHHS BBITIOIHITH TOXKICCTBEHHBIC
npeoOpazoBaHus anredpanvecknx BbIpaxkeHuil. Dopmupyembie 37ech (HOpMaIbHO-ONEPATUBHBIE YMEHUS
SIBJISFOTCS. OTIOPHBIMH TIPW HM3YYCHWH JCHCTBHI C palMOHAIBHBIMH JPOOSMH, KOPHSIMH, CTEICHSIMHU C
palMOHAJIBHBIMH TTOKA3aTEISIMH.

HN3yueHne TeMbl HAaYMHAETCS C BBEACHUS MOHSTHH MHOTOWIEHA, CTAHJAAPTHOrO BHUJa MHOTOUWICHA,
cTerieHr MHorowieHa. OCHOBHOE MECTO B ATOM TeMe 3aHMMAalOT aJlTOPUTMBI JISUCTBUNA ¢ MHOTOUYJICHAMH —
CJI0’)KCHUE, BBIUUTAHUE U YMHOXKEHHUE. YUalllhecs: JOHKHBI TIOHUMAaTh, YTO CYMMY, Pa3HOCTb, IPOU3BEICHUE
MHOTOYJICHOB BCErJda MOXHO TIPEJACTaBUTh B BHUJIE MHOrowieHa. JIeHCTBUS CIOKEHUS, BBIUYATAHUS U
YMHOKCHHSI MHOT'OWJICHOB BBICTYIAIOT KaK COCTaBHOM KOMITOHCHT B 3aJIaHHMSAX Ha MPeoOpa3OBaHUS IIEIIBIX
BeIpakeHuil. [loaToMy Hemenecoobpa3sHO NEPEeXOoAUTh K KOMOWHHMPOBAHHBIM 3aJaHUSIM TIPEKIE, YeM
YCBOEHBI OCHOBHBIE aJITOPUTMBI.

Cepbe3Hoe BHUMAHUE B 3TOM TeM€ YACNACTCS Pa3IOKEHUI0O MHOTOWICHOB HA MHOXHUTEIHN C TTOMOIIbIO
BBIHECEHUS 3a CKOOKH OOIIEr0 MHOXHUTEIS M C TMOMOIIBI0 TpynmupoBKH. COOTBETCTBYIOIIHME IMPeod-
pa3oBaHMs HAXOAT MIUPOKOE MPUMEHEHHE KaK B Kypce 7 Kiacca, Tak M B TOCJIEAYIONMNUX KypcaX, 0COOCHHO
B JICHCTBHSX C PalAOHAIbHBIMU JPOOSIMH.

B naHHOW TeMe ywampecss BCTPEYAKOTCS C MPUMEPAMH HCIOJIB30BAHUSA PacCMaTPUBAEMBIX
npeoOpa3oBaHUi TPU PEIICHUH Pa3HOOOPa3HBIX 3a7ay, B YAaCTHOCTH IPHU PEUICHHH YpaBHEHUU. ITO
MO3BOJISIET B XO/I€ U3YYCHUS TEMbI MPOAODKUTE padoTy 1Mo (OPMUPOBAHUIO YMEHHS pEIlaTh ypaBHEHUS, a



TaK)K€ pellaTh 3a/layd METOJIOM COCTaBIICHUs YpaBHEHUU. B uncio ynpaxHeHu BKIIIOUAIOTCS HECIOXKHbBIE
3aJlaHus Ha JOKa3aTeJIbCTBO TOXK/IECTBA.
KonTponbHbIX padort: 1

4. ®opMyJIbl COKPALLIEHHOT0 YMHOKEHMS .

dopmynsl (a + b)? = a2 £ 2ab + b?, (a £ b)= a® £ 3a%b + 3ab? £ b?, (a £ b) (a® + ab + b?) = a°® b°.
[Ipumenenue GopMyI1 COKpALIEHHOTO0 YMHOXKEHUS B TPeoOpa3oBaHUSIX BhIPAKEHUI.

OcHOBHast 1edb — BbIPAOOTaThb YMEHHE NPUMEHATh (OPMYIBI COKpAIIEHHOI0 YMHOXKEHHUS B
peoOpa3oBaHUAX LENbIX BRIPAKEHUI B MHOTOWIECHBI U B Pa3JI0)KEHUU MHOTOUWICHOB Ha MHOKHTEIIH.

B nannHoit Teme mpopomkaerca pabora Mo (OPMHPOBAHUIO y YYAIUXCS YMEHHS BBINOJIHATH
TOX/IECTBEHHbIE NMpeoOpa3oBaHUs LENbIX BblpakeHnH. OCHOBHOE BHHUMAaHUE B TeMe yaensercs GpopMmyrnam
(a-Db)(a+b)=2a%-Db% (a+h)?=a’+2ab + b% Vuammecs nomxHbl 3HaTH 3TH (QOPMYIBl U
COOTBETCTBYIOIIUE CIOBECHBIE (DOPMYIUPOBKH, YMETh MPUMEHATh UX KaK «CJeBa HallpaBo», TaK U «CIIpaBa
HAJIEBOY.

Hapsy ¢ yka3aHHBIME paccMaTpuBaloTcs Takke Gopmyinsl (a + b)® =a®+3a%b +3ab? £ b3 a® + b3 =(a +
b) (a®> + ab + b?). OxHako OHM HaXOZAT MeHbIIEe TIPHMEHEHHE B KypCe, MOITOMY He ClelyeT H3JIUIIHE
YBIIEKAThCS BHIOJTHEHUEM YIIPAKHEHUH Ha MX UCIOIb30BaHUE.

B 3akiounTenbHOM 4acTH TeMbl PAacCMAaTPUBACTCA NMPUMEHEHHE PA3IMYHBIX TPUEMOB Pa3I0oKEHUS
MHOTOUYJIEHOB HAa MHOXHTEIH, a TaKKe MCIONIb30BaHUE NMPEOOPa30BAHNUN LENbIX BBIPAXKEHUH JUIsl pelIeHUs
LIMPOKOT0 Kpyra 3a/1ad.

KonTponbubeix pabot: 2
5. ®OyHkuuu.

OyHKIMA, 00acTh ompeneiacHuss GyHKIUU. Beraucnenue 3HadeHuit GyHkuum mo dopmyne. ['paduk
¢bynkuuu. [Ipsmas nponopuroHaIbHOCTh U ee rpaduk. JlnHelHas GyHKIuUS U ee rpaduk.

OcHOBHasi 1IeTb — O3HAKOMHUTH YYalIUXCS C BAXHEHIIMMHU (YHKIMOHAJIBHBIMH TIOHSATHSIMU U C
rpadgukaMu MpsSIMON TTPOITOPIIMOHAILHOCTH U JIMHEHHOM (PYHKIIMU OOITeTo BUIA.

JlaHHas Tema SIBIS€TCS HAYalbHBIM JTallOM B CHUCTEMAaTHYeCKOM (DYHKIMOHANBHOW MOATOTOBKE
yJamuxcsi. 3/1eCh BBOAATCS Takue MOHATHUS, KaK (YHKIUS, apryMEeHT, 00JacTh onpenencHHus (yHKIUH,
rpadpuk QyHkuuu. OYHKIMS TPAKTyeTCs KaK 3aBHCHUMOCTbh OJHOW NEPEMEHHOM OT Jpyroi. Ywuamiuecs
MOJIy4aroT MEepBOE Mpe/ICTaBlIeHUe O crocobax 3aaanus GyHKuuu. B gaHHON Teme HaumHaeTcs: paboTa 1o
(OpMHUPOBAHUIO Y YYAIIUXCSI YMEHUN HAXOIUThH 10 GopMysie 3HaUeHHEe (DYHKIHUU MO0 U3BECTHOMY 3HAUCHHIO
apryMeHTa, BBINOJIHATH TY e 3a7a4y Mo rpaguKy U pemars no rpadguky oopaTHyro 3a1ady.

OYHKIUOHABHBIE MOHATHS MOIY4YaloT CBOK KOHKPETH3AIUIO MPH M3yYCHUU JTUHEHHON (YHKIUH U ee
YaCcTHOTO BHUJA — NPSAMOM MPONMOPLHUOHANIBHOCTH. YMEHHS CTPOMTh M YUTaTh Trpaduku 3TUX (QYHKIMN
IIMPOKO MCIONB3YIOTCA KaKk B CaMOM Kypce aireOpbl, Tak M B Kypcax reoMeTpud U (U3MKHU. Yyaiuecs
JOJKHBI TIOHMMAaTh, KaK BIMAET 3HaK Kod(p(dUIIMEeHTa Ha pacHoiioKeHHE B KOOPAMHATHOM IUIOCKOCTH
rpaduka pynkuuu y = kx, rae u K # 0, kak 3aBucuT oT 3HaueHHiK ub B3anMHoe pacnonoxenue rpadukoB
nByX GyHKImi Bugay = kx + D.

dopmupoBanue Bcex (HYHKIMOHATBHBIX MOHSATUN U BBIPAOOTKAa COOTBETCTBYIOIIUX HABBIKOB, a TAKKE
M3YyYeHHE KOHKPETHBIX (YHKLIHH COIMPOBOKIAIOTCA PACCMOTPEHHEM IPUMEPOB pPEATbHBIX 3aBUCHMOCTEH
MEXy BEIMYMHAMH, YTO CIIOCOOCTBYET YCUIICHUIO MTPHUKIIQTHON HAIPABICHHOCTH Kypca anreOphl.

KonTponbHbIX padort: 1
6. CucreMbl JIMHEHHBIX YPABHEHHUH.

Cucrema ypaBHeHMi. PereHue cucTeMbl IBYX JMHEWHBIX YPaBHEHHMM C JABYMsI NMEPEMEHHBIMH U €TO
reoMeTpuyecKas uHTeprperanus. Pemenne TeKCTOBbIX 3a7ja4 METOJJOM COCTABJICHUS CUCTEM YpaBHEHUI.

OcHOBHasl 11eIb — O3HAaKOMUTh Y4allluXcs CO CIIOCOOOM pPEIIEHUs CHUCTEM JIMHEWHBIX ypaBHEHUH ¢
IBYMsI TIEPEMEHHBIMH, BBIPA0OTaTh YMEHHE pellaTh CHCTEMbl YPaBHEHHH M MPUMEHSTh MX MPH PELICHUU
TEKCTOBBIX 3a7au.

N3yuenue cucteM ypaBHEHUH pacmpesensercd Mexay Kypcamu 7 U 9 kiaccoB. B 7 kimacce BBoAUTCS
MIOHSTHE CUCTEMBI U PACCMATPUBAIOTCS CUCTEMbI TMHEHHBIX YpaBHEHUH.

W3noxxeHne HauMHAeTCs C BBEACHMS IOHATUS «IMHEMHOE ypaBHEHHME C JBYMS IE€peMEHHbIMH». B
CUCTEMY YMpaXHEHUU BKIIIOYAIOTCS HECJIOXKHbBIC 3aJJaHHs Ha pelIeHHe JUHEHHBIX YpaBHEHUHN C JABYMS Iie-
PEMEHHBIMH B LIEJIBIX YHCTIaX.



dopmupyercss yMeHHe CTpOuUTh rpaduk ypaBHenusa + by = ¢, rae a # 0 wiu b# 0, npu pas3nuyHbIX
3HaUeHHsX a, b, c¢. BBeneHue rpaduveckux oOpa3oB JaeT BOZMOXKHOCTh HArJISITHO MCCIIEAOBATh BOMPOC O
YHUCJIE PEIICHU CUCTEMBI JIBYX JIMHEWHBIX YPABHEHUU C IBYMS IEPEMEHHBIMU.

OCHOBHOE MECTO B JAHHOW Te€M€ 3aHMMAeT W3yYEHHE AJITOPUTMOB PEIICHUS CUCTEM JBYX JMHEHHBIX
YpaBHEHUW C JBYMSI MEPEMEHHBIMU CIOCOOOM MOACTAHOBKM M CIIOCOOOM CioOKeHHs. BBenenue cucrem
MO3BOJISIET 3HAYUTEIBHO PACHIMPUTH KPYr TEKCTOBBIX 3ajay, pelIaeMbIX C MOMOIIBIO arapara ajreopsl.
[IpumeHeHne CUCTeM yIpoIaeT MpoLecc MepeBoaa JaHHBIX 3aa4l ¢ OOBIYHOTO A3bIKA Ha S3BIK YPAaBHEHU.

KonTponbHbIx pador: 1
7. TloBTOpeHme.
OcHoBHas uenb. [ToBTOpuTh, 3aKkpenuTh U 00001UTH OCHOBHBIE 3YH, mony4yeHHbIe B 7 Kiacce.
Kontponbubix pador: 1
e 8 Kiacc:

1. PanmonajbHble 1po0H.
Paumonansnas  apoOb. OCHOBHOE  CBOKMCTBO  J1poOH, cokpaiienre apooeit. ToxaecTBEeHHbBIE

. k
npeoOpa3oBaHUsl PALMOHANBHBIX BbIpakeHUH.DyHKIMSA y = — U ee rpaduk.
X

OcHOBHasi 11e1b — BBIPA0OTaTh YMEHHME BBINONHSATH TOXKJECTBEHHBIE MPEOOpPa30OBaHUS PALMOHAIBHBIX
BBIPA’KCHUIA.

Tak kak JeMcTBUS C palMOHAIBHBIMU JPOOSIMH CYLIECTBEHHBIM O0pa3oM ONHUpAIOTCS Ha ACUCTBUS C
MHOTOWJIEHAMH, TO B Hayajle TeMbl HEOOXOOMMO IOBTOPUTh C YYalIUMHCA MpeoOpa3oBaHUs LENbIX
BBIPAKCHUI.

I'maBHOE MECTO B JAaHHOH TeMe 3aHUMAIOT aJITOPUTMBI ACUCTBUI ApOoOSIMHU. Ydamiecs JOJKHBI ITOHIMATB,
4TO CyMMY, Pa3HOCTb, IPOM3BEIEHUE M YacCTHOE IpoOedl Bcerga MOXKHO IPEACTaBUTh B BHJIE JIPOOH.
IIpuoOperaemble B JaHHOW TeME yMEHHS BBINOJHATH CIOKEHHE, BBIYMTAHUE, YMHOXKCHUE U JICJICHUE
IpoOeil SBISIOTCS OMOPHBIMUA TPeoOpa3oBaHUAX JAPOOHBIX BbIpakeHWH. [losToMy UM ciemyer yIenuTh
oco0oe BHMMaHue. HenenecooOpa3HO nepexoauTh K KOMOMHUPOBaHHBIM 3aJaHHUSM Ha BCE ACUCTBUSA C
IpoOsiMH TIpekJe, YyeM OyJy YCBOEHBbI OCHOBHBIE aJTOPUTMBI. 3a/JaHusl Ha Bce ACUCTBUS ¢ OpoOsMu He
JOJDKHBI OBITh HM3JIMIIHE TPOMO3IKUMH M TpyHoeMKHMH.IIpu HaxoxkaeHUM 3HAa4eHUH Ipolel maroTcs
3a/laHAsI Ha BBIYMCIIEHUS C TOMOLIBIO KalbKYJISATOpa. B TaHHOM Teme pacupsitoTcs CBEACHUS 0
CTaTUCTUYECKUX XapaKTEPUCTHUKAX. BBonurcs IIOHATHE CPEIHEro TapMOHMYECKOIO psizia

. k
MOJIOKUTENbHBIX yucel.V3ydeHne TeMbl 3aBepIIaeTcsi pacCCMOTPEHUEM CBOMCTB rpaduKayHKINU y = — .
X

KonTponbubix padot: 2

2. CTeneHb C 11eJILIM MMOKAa3aTejIeM. JJIeMeHThl CTATHCTHKH.
Crenenp ¢ 1enbIM MMOKa3zaTeideM U ee cBoiictBa. CranmapTHbBIA BUA uucia. HauanbHble cBefeHus 00
OpraHu3aliK CTATUCTUYECKUX UCCIIEJOBAaHUM.
OcHoBHast 11eMh — BBIPAOOTaTh YMEHHWE TPHUMEHSATH CBOWCTB, CTEMEHU C IETBIM IIOKazaTelieM B
BBIUHCIICHUSX U TMPEoO0pa3oBaHUAX c(HOpPMHpPOBATH HAYANbHBIE MPEACTABICHHS O cOOpe M TPYNIHPOBKE
CTaTUCTUYECKUX JIAaHHBIX, UX HATJISIIHON MHTEPIPETALIUHU.
B aT0if Teme QopMynHupyroTCS CBOWCTBAa CTEIEHH C IENBIM ToKa3areiaeM. MeToj J0Ka3aTeabCTBa ATUX
CBOICTB MOKAa3bIBAETCS HA MPUMEPE YMHOKEHUS CTEIEeHEeH ¢ OIMHAKOBBIMH OCHOBaHUSMU. JlaeTcs MOHSATHE
O 3alKCH YWCIa B CTaHIApTHOM Buje. [IpuBomsTCS MpuUMeEphl MCHOIL30BaHUS TAaKOH 3aluch B (U3MKE,
TEXHUKE U IPYruX 00JIacTsIX 3HAHUH.
VYyaiuecs: mMony4aroT HayalbHBIE MPEACTAaBICHUS 00 OpraHu3ali CTAaTUCTHYECKUX uccienoBaHuil. OHH
3HAKOMATCS C TOHSATUSMH TEHEpadbHOW W BBIOOPOYHOH COBOKYMHOCTH. [IpwBOmSATCS mpuMepsl
MPEACTABJICHHUS] CTaTUCTUYECKUX JaHHBIX B BUJE TAOMUI[ 9aCTOT M OTHOCHUTEIBHBIX YAaCTOT. YUaluMCS
MpeAyIaraloTcs 3aJaHus Ha HAXOXKACHHE MO TaOJMWIIE YacTOT TAaKMX CTATUCTUYCCKUX XapPaKTEPHUCTHK, Kak
cpenHee apudmermueckoe, Moja, pasMax. PaccMaTpuBaeTcs BONPOC O HATMSAHOW HMHTEPHpETalud
cTaTUCTHYeCKOW  wmHpopMamuu. M3BecTHble  ydammuMmcs  COCOObI  HATJSAHOTO — MPEACTaBICHUS
CTATUCTUYECKUX JAHHBIX C IMOMOIIBIO CTOJIOYATHIX M KPYTOBBIX JUArpaMM PaCHIUPSIOTCS 33 CUET BBEICHHS
TaKWX MOHSATHUH, KaK TOJUTOH ¥ TUCTOTpaMMa.
KonTponbubix pador: 1

3. KBaapaTHble KOPHH.



[TonsiTne 06 uppanmoHanbHbIX ynciax. OOIuMe cBeeHNs O IeHCTBUTENbHBIX Ynciax. KBaapaTHbI KOpEHb.
[TonsiTie 0 HaXOXAEHUM NMPUOIMIKEHHOTO 3HAYEHMsI KBaJpaTHOro KopHs. CBOMCTBA KBaJpaTHBIX KOPHEH.

IIpeoOpa3oBaHus BBIpaKEHUA, COAEPIKAIINX KBaApaTHbIe KOpHU. DyHKIMA y = Jx , ee cBoiicTea 1 rpadux.

OcHOBHas 1leJIb — CUCTEMAaTU3MPOBATh CBEJECHUSA O pAlMOHAIBHBIX YMCIaX U JaTh HpPEJCTaBIEHHE 00
UppalMOHATBHBIX YHUCIIAX, PACHIMPUB TEM CaMbIM IOHATHE O YHUCIE; BhIpa0OTaTh yMEHHE BBITOIHSTH
MpeoOpa3oBaHus BBIPAXKEHU, COIepKalNX KBaIpaTHbIE KOPHHU.

B nanHOM TeMe ywampecs NOIy4arOT HAdalbHOE MPEICTABICHUE O MOHATUHU JIEHCTBUTENIBHOrO umucia. C
3TOM 1eNbl0 00O0OMIAIOTCS M3BECTHBIC YYAIlUMCSl CBEICHHS O PallMOHAIBHBIX uuciax. J{ias BBeIeHHS
MOHSITUSI UPPALIMOHATIBLHOIO YHCIIA UCHIONb3YETCSl MHTYUTUBHO MPEJICTABICHUE O TOM, UYTO KaXIbli OTPE30K
UMEeT JUIMHY W II0TOMY KaXIOW TOYKE KOOPIAMHATHOW IPSMON COOTBETCTBYET HEKOTOPOE YHCIIO.
IToka3biBaeTCs, UTO CYIIECTBYIOT TOUKH, HE UMEIOIINE PallMOHAIBHBIX abcLuCC.

IIpy BBeneHHMH NOHATHS KOpPHS IOJIE3HO O3HAKOMMTH YYAIMXCS C HAXOXKICHUEM KOpPHEH C IOMOIIbIO
KaJIbKYJIATOPA.

OcHOBHOE BHUMaHHE YJENsAeTCS TOHATHIO apU(PMETUUYECKOro KBAJAPAaTHOrO KOpPHS M  CBOICTBaM
apu(METHYECKNX KBaJpaTHBIX KOpHEH. JlOKa3pIBalOTCS TEOpPEMBbI O KOpHE W3 MPOU3BEIACHHS U ApoOH, a

TaKKe TOXKIECTBO Ja? =|a|, KOTOpbIE TIONy4alOT TNPHMEHEHHE B MPeoOpPa3OBaHUSAX BBIPAKCHUIA,
colepKammx  KBajparHele KopHH. ClienuanbHOE  BHHMAHHE  YIAEISETCS  OCBOOOXKIEHHIO  OT
a a

Vb Vb e
BBIpa)KCHI/Iﬂ, CO]lep)KaHII/Ie KOpHI/I, qacTo I/ICHOJ’H)?)YCTC?[ KaKk B CaMOM KprC aﬂre6pbl, TaKk U B Kypcax

reOMETPHH, aJIreOphbl ¥ HayaJl aHaIu3a.
[Iponomxaercss pabora Mo pa3BUTHIO (DYHKIIMOHAJIBHBIX NpPEACTaBICHMN Yydammxcs. PaccmarpuBaroTcs

UPPAIMOHATILHOCTH B 3HaMEHAaTeNe JpOoOHM B BHIPAKEHUSAX BUAA . YMeHuenpeoopa3oBhIBaTh

byHKIUA O = V6, ee croiictea u rpaduk. [Ipu uzydennn QyHkuuu y = /X moKaskIBaeTCS e B3aMMOCBSI3b
¢ hynknueii y = x?, e x > 0.
Kontponbubix pabdort: 1

4. KBanpartHble ypaBHeHus.
KBagparHoe ypaBHenune. @opmyna KOpHEH KBaJpaTHOIO ypaBHEHUs. Pemenne panvoHaabHbIX ypaBHEHUM.
Pemenue 3ana4, npuBOAAIIMX K KBaJPAaTHBIM YPAaBHEHUAM U IPOCTEUIINM PAallMOHAIBLHBIM YPABHEHUSIM.
OcHoBHasl 1elnb — BbIpAOOTaTh YMEHUS pellaTh KBAJpaTHbIE YpaBHEHHMS W HpPOCTEHIINE palioHalIbHBIC
YpaBHEHHUS U IPUMEHSTh UX K PELICHHIO 3a7a4.
B nHauane TeMbl IPUBOIATCS NPUMEPHI PELICHUS HENOJIHBIX KBAaJpPAaTHBIX YPAaBHEHUU. OTOT MaTepuai
cUCTeMaTu3upyercs. PaccmaTpuBarOTCsl anrOpUTMbl PELIEHMs] HEMOJIHBIX KBaJpaTHBIX YpaBHEHMU
Pa3IM4YHOro BUAA.
OCHOBHOE BHHMaHME CIIEAyeT YIEIUTh PENICHHI0 ypaBHeHHil Buma ax’+ bx + ¢ = 0, rme a # 0, ¢
UCTONb30BaHNeM (GopMyibl KopHel. B naHHO# Teme ywamuecs: 3HakomsTcs ¢ ¢popmynamu Buera, BbIpa-
KAIOIIMMHU CBSI3b MEXKIY KOPHSMHU KBaJpaTHOTO ypaBHEHHUS U ero koddduurentamu. OHU UCIIONB3YIOTCS B
JAJIbHEHIIEM IIPpU JI0Ka3aTeIbCTBE TEOPEMBI O PAIOKEHUM KBaJApPaTHOIO TPEXWIEHA Ha JIMHEHHBIC
MHOKUTEIH.
VYyamuecs: oBafieBalOT CIOCOOOM pellIeHUs JPOOHBIX pallMOHATIBHBIX YPaBHEHUN, KOTOPBIA COCTOUT B TOM,
YTO PpEIIEHUE TAKUX YPABHEHUM CBOOUTCS K PEIICHUIO COOTBETCTBYIOUIMX LENBIX YPaBHEHUH C
MOCTIEAYIOIIUM HCKIIOUEHUEM TTIOCTOPOHHUX KOPHEH.
N3ydyeHne naHHOW TeMbl MO3BOJIIET CYIIECTBEHHO PAaCIIMPUTH amlmnapar ypaBHEHUH, UCIOJIb3YEMBIX IS
pEIICHNs TEKCTOBBIX 3aad.
KoHTposibHbBIX paboT: 2

5. IloBTOpPEHME.

OcHoBHas uenb. [loBTopuTh, 3aKpenuTh 1 0000UMTH OCHOBHBIE 3YH, nonydyeHHsbIe B 8 Kiacce.
KoHTponbHbBIX paboT

e 9 KkJiacc

1. HepaBencrtBa.
UucroBble HEpaBEHCTBA M UX CBOWCTBA. IlousieHHOE ClIOKEHME M YMHOKEHHME YHCIOBBIX HEPABEHCTB.
JInHeliHbIE HEPABEHCTBA C OJJHOM MEPEMEHHON U UX CUCTEMBI.



OcHOBHasl 11€Jb — O3HAKOMUTH YYalIUXCsl ¢ IPUMEHEHHE: HEPABEHCTB JUISl OLIEHKU 3HAUYEHUI BBIPAXKECHUH,
BbIpa0OTaTh yMEHHE pellaTh JIMHEHHbIE HEpPAaBEHCTBA C OJHOW IMEpeMEeHHOHM M ux cuctemsl. CBoilcTBa
YHCIIOBBIX HEPAaBEHCTB COCTABIISIOT Ty 0a3y, Ha KOTOPOM OCHOBAaHO pEIlEHHE JIMHEHHBIX HEPABEHCTB C
OJHOW mepeMeHHOW. T pemMbl O MOYJIEHHOM CJIOKEHHHW M YMHOKEHUU HEPABEHCTB HaXOAWUTH NPUMEHEHUE
IIPY BBIITOJIHEHUU IPOCTEUIINX YIIPAXXHEHUH HA OLIEHKY BBIPa)KEHUH 10 METOAY I'paHull. BBoadTCS MOHATHS
a0COIOTHOM MOrPEIIHOCTH U TOYHOCTU NMPHOIMKEHUS], OTHOCUTEIbHON MOTPEIHOCTH. Y MEHHS IPOBOAUTH
JEYKTUBHBIE PACCYKJIEHUS MOIy4YaroT pa3BUTHE KaK IIPU JOKAa3aTeIbCTBAX YKa3aHHBIX TEOPEM, TaK U MpHU
BBINIOJTHEHUH YIPAXXHEHHUH Ha JJOKAa3aTeIbCTBA HEPABEHCTB.
B cBA3M ¢ pemeHUEM JMHEMHBIX HEPABEHCTB C OJHOW IIEPEMEHHO: [AeTCsl IOHATHE O YHUCIIOBBIX
MIPOMEKYTKAX, BBOJISATCS COOTBETCTBYIOIIME HAa3BaHUsI U 0003HAUYEHUs. PacCMOTpEHUIO CUCTEM HEPaBEHCTB
OZTHOM TIepEMEHHOH MpPEAIIECTBYET O3HAKOMJIEHUE YYAIMXCS C MOHATUSMH IEPEeCceYeHUss U 00beANHEHUS
MHOKECTB.
IIpu penieHny HEpaBEHCTB UCIOIB3YIOTCSI CBOWCTBA PAaBHOCUIIBHBIX HEPABEHCTB, KOTOPBIE PA3bsCHAIOTCS
Ha KOHKpPETHBIX npuMepax. Oco0oe BHUMAaHUE CIENYeT YACTUTh OTpabOTKEe yMEHHS pemaT MpOoCTeHIne
HepaBeHCTBa Bua ax >b, ax <b, ocTaHOBHBIIKCH ClIEIMATBHO Ha citydae, Korjaa <0.
B 3101 TEME paccMaTpUBaETCs TAKKE PELIEHUE CUCTEM JBYX JIMHEUHBIX HEPABEHCTB C OJHOMU IIEPEMEHHOM,
B YaCTHOCTH TaKHUX, KOTOPBIE 3allMCAHbI B BUJAE IBOMHBIX HEPABEHCTB.
KonTponbubix pador: 1
2. KpaaparuuHasi pyHKIHSA.

Oynknus. CpoiictBa ¢yHkuuid. KsagpaTHbelii TpexwieH. PasnokeHue KBaJpaTHOro TpexwieHa Ha
mHO)uTenH. Dyrkus y = ax? + bx + ¢, ee cBoiicTBa u rpaduk. CrenenHas QyHKIHS.
OcHOBHas 11eJIb — PaCIIUPUTh CBEACHUS O CBOMCTBAX (PYHKIMIl, 03HAKOMUTh Y4YaIllUXCsl CO CBOMCTBaMHU U
rpaduKoM KBaJpaTHUHOW (QyHKIMH. |
B Hauane TeMbl cCTeMaTH3UPYIOTCS cBeleHUs 0 QyHKIMAX. [IOBTOPAIOTCS OCHOBHBIE MOHATHUS: (DYHKIHS,
aprymeHT, obnacte ompeaeneHus GyHKuuH, rpaduk. J[aroTcs TOHATHA O BO3pacTaHUM W yObIBaHUU
GyHKLIMH, TPOMEXYTKax 3HAKOMOCTOSHCTBA. TeM caMbIM co3ziaeTcs 0a3a JJisi YCBOEGHHUSI CBOMCTB
KBaJpaTHYHOW M CTEMEHHOW  (QYHKUWH, a Takke I AajdbHEUIero yriayoseHus (yHKIHOHAIBHBIX
IIPEJCTaBICHUI IIPU U3y4EHUU Kypca anredpsl 1 Hadyall aHalIu3a.
[ToaroTOBUTENBHBIM IIATOM K H3YYEHHUIO CBOMCTB KBaJpaTUYHOM (YHKIMHU  sBISETCA TaK¥Ke
paccMOTpEHHE BOIIpOca O KBAJIPATHOM TPEXWIEHE M €ro KOPHSX, BBIACICHHUU KBaJpara ABY4WICHA U3
KBaJIpaTHOT'O TPEXUJICHA, Pa3I0KEHUH KBAJPAaTHOrO TPEXWIEHA HA MHOXKHUTEIH.
Usydenue KBaapaTUdHON (YHKIMH HAuMHAETCA C PaccMOTpeHHs (YHKIMM y = ax’, ee CBOWMCTB M
ocobenHoCTel rpaduka, a TaKke APYrUX YACTHBIX BUIOB KBAAPATUIHON (yHKINHM — GyHKIHH y = ax? + b,
y =a (X - M)?. DTu CBeJIEHNS HCHIONB3YIOTCS TIPH M3yUYeHNH CBOIMCTB KBAAPaTHIHOH (GYHKIMH 0OIIEro BUA.
BaskHo, 4TOOBI yyaluecs MOHAIHM, YTO Tpaguk QYHKIHMHE Y = ax> + bx + ¢ MOxeT ObITh HONyYeH U3 rpaduka
(yHKIMYE y = ax’c OMOIIBIO ABYX HapallielbHbIX HepeHocoB. IIpueMsl moctpoenus rpaduka GyHKIMY Y =
ax? + bx + ¢ oTpabaThIBalOTCA HA KOHKPETHBIX MpHMepax. IIpu 5ToM 0cob0e BHUMAHHE ClelyeT YACIuTh
(OpMHUPOBAHUIO y yYaIIUXCsl YMEHHUs yKa3blBaTh KOOPAMHATHI BEPIIMHBI Mapabolibl, €€ OCb CUMMETpUH,
HarpaBJeHUE BEeTBEH MapaboIbl.
[Ipn m3ydeHun 3TOM Tembl JanbHEWIEe pa3BUTHE MOTYyYaeT YMEHHME HAXOJIUTh MO IpaduKy MPOMENKYTKU
BO3PACTaHMs U yObIBaHUs (DYHKIIUH, @ TAKKE IPOMEKYTKHU, B KOTOPBIX (DYHKIIMSI COXpaHSIET 3HaK.
VYuyamuecs: 3HAKOMATCSI CO CBOWCTBAMH CTETIEHHON (YHKIUHU Y = X"TIPH YETHOM M HEYETHOM HATypaJbHOM
nokaszarene 1. BBoguTcs moHsATHE KOpHS ra-ii creneHd. OHM MOJIy4aroT NMPEACTABICHUE O HAaXOXKACHHUU
3HA4YEeHUH KOPHSI C IOMOLIBIO KAJIbKYJIATOPA, IPHYEM BbIPA0OOTKA COOTBETCTBYIOIUX YMEHUI He TpeOyeTcs.
KontponbHbIx pador: 1

3. HepaBeHcTBa ¢ 01HOIi nepeMeHHOM
Ilensie ypaBHeHUs. JIpoOHBIE panMoOHANBHBIE YypaBHEHHUs. HepaBeHCTBa BTOPOM CTENEHH C OJHOM
IepeMeHHol. MeToz HHTEPBAJIOB.
OcHOBHasi LeNb — CHCTEMAaTU3UPOBAaTh M OOOOIIUTH CBENCHHUS O pEIICHHH UENbIX M JpOOHBIX
PAlMOHATBHBIX YPABHEHHUI ¢ OJHOM TepeMeHHOMH, choOpMUPOBATh YMEHHE PellaTh HEPABEHCTBA BHA ax> +
bx + ¢ >0 wmm ax® + bx + ¢ <0, rue a # 0.
B 37Ol Teme 3aBepliacTcs M3y4YEHHUE PALMOHAIBHBIX YPAaBHEHUM C OAHOM MepeMeHHOW. B cBs3M € 3TUM
MIPOBOAUTCS HEKOTOpoe 0000IIeHNe U yriayOieHue cBeieHui 00 ypaBHEHHsIX. BBOIATCS MOHATHS 1€70T0
pPalMOHAIIBHOIO YPAaBHEHMsI M €ro CTENEHU. YYallluecs 3HAKOMATCS C PEIICHHEM YPAaBHEHWM TpeTbeil
CTENIEHU U YETBEPTOM CTENEHU C MOMOIIbIO Pa3IOKEHHUs Ha MHOKUTEIM U BBEAECHUS BCIIOMOIaTEIbHOU



nepeMeHHOi. MeToJ pelieHusl ypaBHEHUH yTeM BBE/ICHUSI BCIOMOTaTeNbHBIX MIEPEMEHHBIX OyIEeT IUPOKO
HCIOJIb30BaThCS B JAIbHEUIIEM MPU PELIEHUU TPUTOHOMETPUUYECKUX, JTOrapU(PMHUUECKUX U JPYTUX BUIOB
YpaBHEHUH.
PacmmpsitoTcss cBeleHUSI O pEIIeHUH JPOOHBIX PAlMOHAIBHBIX YpaBHEHHUI. Ydamiuecs 3HAKOMSTCS C
HEKOTOPBIMHU CHEIHAIbHBIMU IIPUEMaMH PEIICHUS TaKUX YpaBHEHUM.
dopMupoBaHHEe YMEHHMIT pelaTh HepaBeHCTBA BHAA ax’ + bx + + ¢ > 0 wm ax? + bx + ¢<O, rne a # 0 ,
OCYIIECTBIISICTCA C OMOPON Ha CBEJICHUS O IpadrKe KBaApaTUUHON (PYHKIUH.
VYyamuecss 3HaKOMSTCS € METOJOM HHTEPBAJIOB, C IOMOIIBI0 KOTOPOrO pEHIAlOTCS HECIOXKHBIE
paloHaIbHBIC HEPABEHCTBA.
4. HepaBeHcTBAa ¢ IBYMs llepeMEeHHbIMHI

VYpaBHeHUE C IByMs MepeMeHHBIMH U ero rpaduk. CuctemMbl ypaBHEHHI BTOpOW cTereHu. Pemenue
3aa4 C TOMOIIBI0 CHCTEM YpPaBHEHMH BTOpPOM cTeneHH. HepaBeHCTBa ¢ JOByMs NEPEMEHHBIMH M HX
CHUCTEMBI.
OcHoBHasl 11e7Tb — BBIPa0OTaTh YMEHHUE PEIIaTh MPOCTEHINE CHCTEMBI, COJACpKALINE YpaBHEHHE BTOPOM
CTETEeHHU C IByMs IEPEMEHHBIMH, U TEKCTOBBIE 33]Ja4M C TIOMOIIIbIO COCTABJICHUS TAKUX CHCTEM.
B nmanHOl Teme 3aBeplaeTcs U3y4EHHE CUCTEM YPaBHEHHUH C IByMs NepeMeHHbIMU. OCHOBHOE BHUMAaHME
YIEIETCs CUCTEMAaM, B KOTOPBIX OJHO U3 YPaBHEHUMU IIEPBOM CTEIIEHU, a IPyroe BTOPOH.
W3BecTHBIN yyamuMcsi Croco0 MOJCTAHOBKM HAaXOMUT 37€Ch JajbHEillllee NMPUMEHEHHWE U IO3BOJISIET
CBOJUTH PEUICHUE TAKUX CUCTEM K PEILICHUIO KBaJPATHOIO YPABHECHHUS.
O3HakoMJICHHME ydYalluxcs C MpUMEpaMH CHCTEM YpaBHEHHH C JByMs NEPEMEHHBIMH, B KOTOPBIX 00a
ypaBHEHHUS BTOPOM CTENEHH, JOHKHO OCYILECTBISATHCS C JOCTaTOYHOW OCTOPOXKHOCTHIO M OIpPaHUYHUBATHCS
IIPOCTEUIINMU IPUMEPAMH.
[IpuBnedyeHne M3BECTHBIX y4yallUMCs TpapUKOB MO3BOJIIET MPUBECTH HPUMEPHI TpagUUecKOro peuieHus
cucreM ypaBHeHHUU. C MOMOIIBIO Tpa@UUECKUX MPEICTaBICHUH MOKHO HArJISIIHO ITOKA3aTh YYaAIIUMCS, YTO
CUCTEMBI IBYX YPAaBHEHHUU C IBYMs IIEPEMEHHBIMU: BTOPOM CTENEHU MOTI'YT MMETh OJHO, [1BA, TPH, YETHIPE
pELIEeHNs WX HE UMETh PELICHUM.
Pa3paboranHplii MaTeMaTHUECKUN anmapar MO3BOJISET CYHIECTBEHHO PACIIMPUTH KIJIACC COAEPKATEIbHBIX
TEKCTOBBIX 3a71a4, PEIIacMbIX C IOMOLIBIO CUCTEM YPABHCHUM.
N3ydyeHne TeMBl 3aBEpIIACTCS BBEICHUEM IIOHATUN HEPABEHCTBA [BYMS IEPEMEHHBIMH U CHCTEMBI
HEpaBEHCTB C JByMs mepeMeHHbIMU. CBeneHHs O Tpaukax YpaBHEHUH C JBYMsS II€PEMEHHBIMH
HCIONB3YIOTCS MPH WIUIIOCTPALMM MHOXKECTB PEHICHHM HEKOTOPBIX MPOCTEHIIMX HEPABEHCTB C JABYMS
IIEPEMEHHBIMH U UX CUCTEM.
KonTponbHbIX paboT: 2

5. DJIleMeHThI NPUKJIATHOH MaTeMAaTUKH.

Maremaruueckoe monenupoBanue. IIponentHbie pacuersl. [IpubmmkeHHble BeuuciaeHUs. OCHOBHBIE
npaBuia KoMOMHATOpuKU. OTHOCUTENBHAS YacTOTa M BEPOSTHOCTH cilydaiiHoro coositus. Kimaccuueckoe
orpeneneHue BeposTHOCTH. HavanbHble cBeIeHUs O CTaTUCTHKE.

OcHOBHas Lenb — O3HAKOMUTBH YYalIUXCA C MOHATHAMH IEPECTAHOBKH, DPA3MEILEHUS, COYETAHUS MU
COOTBETCTBYIOUIMMHU (POpMyJIaMu Ui MOJACYETAa UX YHUCIIA; BBECTH IMOHATHUS OTHOCHTEIBHON YacTOTHI U
BEPOATHOCTH CIyYallHOrO COOBITHS.
N3yueHue TeMbl HAUMHAETCA C PELICHUs 3a/1a4, B KOTOPbIX TpeOyeTcs COCTaBUTh T€ UM MHbIE KOMOMHALUU
JJIEMEHTOB W IMOJCYMTATh MX 4HCHO0. Pa3bicHseTcss KOMOWHATOpHOE MNPaBWIO YMHOXEHHs, KOTOpOE
HCHOJB3YETCSl B JajbHEMIIEM IpH BbIBOAE (POpPMYJ sl MOJCUETA YHCIAa NEPECTaHOBOK, pa3MEUICHUN U
codueranuil. Ilpu u3ydyeHun naHHOro Marepuana HeOOXOJUMO OOpaTUTh BHUMAHHUE ydyallluXcs Ha pas3indyue
MOHATHH «pa3MelIeHHe» U «COoueTaHue», CPOPMUPOBATh Y HUX YMEHHUE OIpeJeNisATh, O KaKOM BUJE KOM-
OMHALIMI UJET PeUb B 3aJ1ave.
B nmanHOll Teme ywammecs 3HAKOMATCS C HAaYaJIbHBIMU CBEJACHUSMHU W3 TEOPUU BEPOATHOCTEH. BBomsTcs
MOHATHUSL «CIydyailHOE COOBITHE», «OTHOCUTENbHAs YacTOTa», «BEPOSTHOCTb CIy4alfHOrO COOBITHS.
PaccmaTpuBaroTCs CTaTUCTUYECKUN M KIACCHUYECKUN MOJXOABI K ONPEENICHUIO0 BEPOSTHOCTU CIy4alHOIro
coObITHsI. BaxkHO OOpaTUTh BHHMaHME Y4allMXCsl Ha TO, YTO KJIACCHUYECKOE ONPEIENICHHE BEPOSATHOCTH
MOKHO TPUMEHSATh TOJBKO K TaKUM MOJENSM peallbHbIX COOBITUH, B KOTOPBIX BCE€ HCXOABI SBISIOTCS
PaBHOBO3MOXHBIMHU.
KonTponbubix padort: 1

6. YucjoBble NOCJIEA0BATETbHOCTH.



YucnoBsle OCIEI0BATENbHOCTU. ApruMeTHdecKast U reoMeTpruecKas mporpeccuu. @opmyiibl M-TowieHa u
CYMMBI IIEPBBIX N WIEHOB Iporpeccuu. beckoHeuHo yObIBarolasi reoMeTpudecKasi porpeccus.
OcHoOBHasl 1edb — JaTh HOHATHS 00 apU(PMETUYECKOH M reoMEeTpUYECKOM MpOrpeccusX Kak YHCIOBBIX
MIOCJIEIOBATEIBHOCTSAX 0COOO0T0 BUIA.
[Ipy u3ydyeHnH TeMbl BBOJUTCS IOHSATHE IOCIEIOBATEIBHOCTH, Pa3bsCHAECTCS CMBICH TEPMHUHA «N-U 4ieH
II0CJIEI0BATEIBHOCTUY, BbIpAa0AThIBAETCSI YMEHHME HCIOJIB30BaTh MHIEKCHOE O0O3HAuYeHHE. JTU CBEICHUS
HOCSIT BCIIOMOI'aTEJIbHBIA XapaKTep M MCIOJIb3YIOTCS IS M3ydeHHs apu(PMeTHUecKOW M IeoMeTpUUYECKOn
IIPOrPECCHIA.
Pabora ¢ ¢opmynamu N-ro wieHa U CyMMBI NEPBBIX I'a WIEHOB IPOrpeccuii, IOMUMO CBOEr0 OCHOBHOIO
Ha3HA4YCHMs,  IO3BOJSAET  HEOJHOKPATHO  BO3BpPALAThCS K  BBIUUCIECHUSAM,  TOXKJIECTBEHHBIM
peoOpa3oBaHUsAM, PELICHUIO YPAaBHEHH, HEPAaBEHCTB, CHCTEM.
PaccmaTpuBaroTcs XapaKTepUCTHUECKHE CBONCTBA apu(METHUYECKOW M TE€OMETPUUYECKOM IPOrpeccHii,
YTO IMO3BOJIAET PACHIMPUTH KPYT MpeUlaraéMbIxX 3a1ad.
KonTtponbHbIX pador: 1

7. TloBTOpeHHe (MTOrOBOE)
OcnoBHas 1enb. [loBTopuTh, 3akpenuts 1 00001MTH OcHOBHBIE 3Y H, nonydeHnHsle B 9 kiacce.
KonTtponbHbIx pador: 1

VI. TemaTuyeckoe nJIaHUPOBAHHUE C ONpe/ieieHHeM OCHOBHBIX BU/IOB YUeOHOM e TeJIbHOCTH.

B tematmueckom IJIAaHUPOBAHUU PA3ACJTIBI OCHOBHOI'O COACPKAHUA 10 anre6pe p8,36I/ITI)I Ha TEMHBI B
XPOHOJIOTHH WX U3YUEHHUsI, IO COOTBETCTBYIOIINM yueOHUKaM «Anredpa — 7 », «Anredpa — 8 », «Anredpa —
9».

OCO6€HHOCTI)IO TCMATUYCCKOI'o IIJIAHUPOBAHHA ABJIACTCA TO, YTO B HEM COACPIKUTCA ONHNCAHUC
BO3MOXXHBIX BHJIOB 00pPa30BaTeIbHOI 1eSITEJIbHOCTH YYAIMXCH B IPOIECCE YCBOCHUSI COOTBETCTBYIOIIIEC-
ro COJEepKaHus, HaNpaBIEHHBIX Ha JOCTHKCHHE IIOCTABICHHBIX IeJieil 00ydeHHs. DTO OpPUEHTHPYET
YUUTEINS Ha YCUJICHHUE NIEATEIILHOCTHOTO MOAX0/1a B 00y4eHUH, Ha OpraHU3aIUi0 Pa3HOOOpa3HOH y4eOHoit
NeATeJIBLHOCTH, OTBEYAIONICH COBPEMEHHBIM TICHUXOJIOT0-ITeJarOTMYECKUM BO33PEHHUSM, Ha MCIIOJIh30BaHUE
COBPEMEHHBIX TEXHOIOTHH.

VII. Onucanue yueOHO — METOAUYECKOT0 U MATEPUATIbHO - TEXHHYECKOI0 olecredeHust
00pa3oBaTe/IbLHOM AeITeJIbHOCTH
Texunueckne cpeacrpa ooyuenns (cpeacrsa UKT)

1. Kommsrotep.

2. MynbTUMEIUHHBIN TPOSKTOP.
3. DVD — guckm .

JdeMoHCcTpallMOHHBIE T0Co0us
Mogenu reomeTpudeckux uryp.
2. Paznarounslii MaTepHai 1o pasaenam aareopsl 7-9 ki.

=

VIII. [Llnanupyempble pe3yJabTaThl H3yUeHUS Y4eOHOT0 MpeaMera «AJreopar
ITo okOHUaHMM H3ydEHUs Kypca yJaluics JOJKEH YMETh:

e AJjreopa-7
Hcnonp30BaTh MpU PEIICHUHM MaTeMaTHYECKHX 3ajad, UX OOOCHOBAHHMM M IIPOBEPKE HAMJICHHOIO
perieHus: 3HaHHe O:
- HATypaJbHBIX, IEJIbIX, pAllMOHATBHBIX, UPPALIMOHAIBHBIX, I€UCTBUTEIIBHBIX YHCTIAX;
- CTEMNEHU C HATypaJbHbIMU MOKA3aTENsIMU U UX CBOMCTBAX;
OJIHOYJICHAX W MpaBuiax JACUCTBUN C HUMU;
- MHOTrOWICHaX W MpaBuiiax ACHCTBUI C HUMU;
- (opMynax COKpamEéHHOTO YMHOXKEHHUS,



TOXKJIECTBAX; METOJIaX JOKa3aTeJILCTBA TOXKJIECTB;

JIMHEMHBIX YPAaBHEHUSX C OJIHOM HEM3BECTHOM M METOJIaX UX PEIICHUS;

cHucTeMax JIByX JUHEHHBIX YpaBHEHUM C IBYMS HEM3BECTHBIMH M METOAAX UX PEIICHHUS.
BBITTOJHATE ASHCTBUS C OJHOWIEHAMU M MHOT'OYJICHAMM;

Y3HaBaTh B BEIPAKCHUAX (POPMYJIBI COKPAIIEHHOT0 YMHOKCHUS U IPUMEHSATH UX;
pacKiIaibiBaTh MHOTOWICHBI HA MHOKHUTEIIH;

BBITIOJIHATH TOXJACCTBEHHBIC MPE0Opa30BaHUs LEIbIX aIreOpanvdecKux BhIPAKECHUH;
JIOKA3bIBaTh MPOCTEUIIINE TOXKIECTBA;

HaXOJHUTh YUCJIO COUYECTAHUI U YUCIIO Pa3MELICHU;

peniaTh JUHEHHBIE YpaBHEHUS C OJJTHON HEU3BECTHOM;

peniaTh CUCTEMBI JIBYX JIMHEHHBIX YPaBHCHUH C ABYMS HEHM3BECTHBIMH METOJIOM ITOJICTAHOBKH U

METOAOM aﬂre6pa1/1q601<or0 CIIOXKCHHA,

peliaTb TCKCTOBLIC 3a/la4X C TIOMOIIBIO JIMHEHNHBIX ypaBHeHI/II\/'I 1 CUCTEM,
HaxXxOoIuTb PCHICHHUA <CGKH3HCHHBIX) (KOMHGTCHTHOCTHHX) 3aJa4, B KOTOPLIX HCIIOJB3YIOTCA

MaTE€MaTUYCCKUC CPEACTBA,

CO03/1aBaTh MPOAYKT (pe3yibTaT MPOSKTHOW NEATENbHOCTH), U1 U3y4EHUS U OMUCAHHUS KOTOPOTo

HCIOJIB3YIOTCS MATEMATUYECKUE CPECTBA.

YMETh peo0pa3oBbIBATh ANreOpandecKue BhIPaXKEHUSI, pelliaTh YpaBHEHUS C O/IHOM MepeMeHHOM’;
HaXOJIUTh 00JacTh OnpeeneHus: GyHKIUHU, CTPOUTH I'padUKH MPSMOI MPOMOPIIUOHAIBHOCTH U
JTUHEIHON (YHKINY;

BBINOJIHATH I€HCTBUS HaJl CTENIEHSAMHU C HATYpalbHBIMU [1OKA3aTESIMU;

BBIIIOJIHATH CJIOKEHUE, BBIYUTAHUE U YMHO)KEHHE MHOTOUJIEHOB, PACKJIaIbIBATh MHOTOUJIEHBI Ha
MHOXHTEIH;

MPUMEHATH (POPMYJIIBI COKpAIIEHHOI'0 YMHOXKEHHSI B TPe00pa30BaHUSAX LENIbIX BBIPAKCHU B
MHOTOUJIEHBI M B Pa3JI0KEHUU MHOTOUJIEHOB Ha MHOKUTEIH;

YMETh pellaTbh CUCTEMbI JMHEHHBIX YPAaBHEHUH C ABYMS IEPEMEHHBIMU U IPUMEHATh UX MPU
pELIEHNN TEKCTOBBIX 3a/1a4.

e AJjreopa-8
Wcnons3oBath Ipru pCHICHUHU MATCMATHYCCKUX 3a/ad, UX 000CHOBaHUHU U ITPOBCPKEC HaﬁﬂeHHOFO
peleHusl 3HaHUE O:

anreOpanvecKou 1podu; OCHOBHOM CBOKMCTBE ApOOH;
npaBUjIax JEHCTBHIA ¢ aNreOpandecKuMH IpoOsIMU;
CTCIICHSIX C IIeJIBIMU MTOKA3aTeSIMA M UX CBOMCTBAX;
CTaHJAPTHOM BHJIC YUCIIA;

k .
¢yHKIMSAX Yy =kx+b, Y= X2 , Y =— , UX CBOWCTBax U rpaduKax;
X

MOHATHUU KBaJIPaTHOI'O KOPHS U apu(PMETUUYECKOr0 KBaJJPaTHOI O KOPHS;

CBOMCTBax apu(PMETHUECKUX KBAJAPATHBIX KOPHEH;

byHKIUK Y = VX , eé cBoiicTBax u rpaguke;

dopmyiie A KOpHEH KBaJpaTHOI'O0 ypaBHEHHUS;

Teopeme Buera 11 mpuBeAEHHOT0 U O0IIEro KBaIPaTHOIO YPaBHEHUS;

OCHOBHBIX METO/aX pEIIECHUs LEeJbIX pPAalMOHAIBHBIX YpaBHEHUH: METO/le pAa3joKEHUs Ha

MHOXHUTCIN U METOAC 3aMCHBI HQHSBGCTHOI\/JI;

METOJIE PELIEHUsI IPOOHBIX PAllMOHATIBHBIX YPaBHEHMUII;
OCHOBHBIX METO/IaX PELICHUs CHCTEM pallMOHAIbHBIX YPAaBHEHMII.
COKpaIlaTh ajaredpandeckue 1poou;
BBITIOJTHATH apHMETHUECKUE IEHCTBHS ¢ anreOpandeckKuMu IpoOsMH;
MCITIOJIB30BaTh CBOMCTBA CTENEHEN C LEIBIMU IT0OKA3aTEISIMHU IIPU PEILICHUH 33/1a4;
3alMCBIBATH YNCJIA B CTAHAAPTHOM BUJE;
BBITIOJHATH TOXKIECTBEHHBIE IPE0OPA30BaHNUs PALIMOHAIBHBIX BHIPAYKEHUM;
2

N k N
cTtpouth Tpabuku QyHkuuid y=Kkx+b, Yy=X°, y=— u HUCHOIB30BaTh UX CBOWCTBa MpH
X

PEIICHUU 3a/1a4,



- BBIUUCITH apU(METHIECKHUE KBAIPATHBIE KOPHU;
- TIPUMEHATH CBOMCTBA apu(PMETUUECKUX KBAIPATHBIX KOPHEH MPHU PEIICHUH 33714,

- cTpouth rpaduk QyHKIHH Y = VX 1 uenonp3oBath ero cBoiicTaa [IpY PELICHUHU 3a]1a4;

- pelaTth KBaJpaTHbIC YPAaBHECHUS,
- MPUMEHATH TeOpeMyY Buera npu penienuu 3aaay;
- pemaTrh UEble PAalUOHAJIbHBIE YPAaBHEHHS METOIOM PA3JI0KEHUS HAa MHOXKHUTEIM U METOJIOM

3aMCHBI HCH3BCCTHOﬁ;

- pemaTh IpoOHBIC YPAaBHEHUS;

- pemaTrh CUCTEMBI PAIlMOHAIBHBIX YPABHEHUI;

- pelarh TEKCTOBBIE 3a/1a4M C IOMOIIBIO KBAIPATHBIX U PALIMOHAJIBHBIX YPABHEHUH U UX CUCTEM;
HAXOAUTh PEIICHUS <(OKHU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3a/1ad, B KOTOPBIX HCIOIB3YIOTCS

MaTeMaTUYCCKUC CPCACTBA,

- CO3/1aBaTh MPOAYKT (pe3yibTaT MPOEKTHOW NEATENbHOCTH), Ui U3y4EHHUS U OMHCAHUS KOTOPOTO

HUCIOJIB3YIOTCSA MAaTCMATUYCCKUC CPCACTBA.

YMETh BBITIOJHATH TOXACCTBEHHBIE MPE0Opa30BaHUs PAIHOHAIILHBIX BBIPAKCHUH;

MMETh MpeJCTaBlIeHUE 00 UPPAIMOHATBHBIX YUCIIAX, YMETh BBIMOIHITH MPE0Opa30BaHHUs,
COZICpIKAILMX KOPHH;

YMETh pellaTh KBAAPATHbIC YPABHEHUS, PALIMOHAJIbHBIE YPABHEHHS U IPUMEHSATh UX K PEIICHUIO
3a1ad4;

YMETh PEIIATh JIMHEHHBIE HEPABEHCTBA C OJHON MEPEMEHHON U UX CUCTEMBI;

MIPUMEHSITh CBOICTBA CTEIMEHU C LIeJIbIM MTOKA3aTeIeM B BBIYMCICHUSX U MPEe0Opa30BaAHUSX;

MMETh HauaJIbHBIE MPECTABIICHUS O COOPE U IPYIITUPOBKE CTATUCTHUSCKUX JAHHBIX, HX HATJISHON
WHTEpIIpETAIUH.

e AJjredpa-9
Hcronb30BaTh NpH PEIICHHH MaTEMaTHYECKUX 3a/1a4, UX 00OCHOBAHMH M IPOBEPKE HAWICHHOIO PEIICHUS
3HAHHE O:

- CBOMCTBAxX YMCJIOBBIX HEPABEHCTB;

- METOoJlaX peLIeHUs JUHEHHBIX HEPABEHCTB;

- CBOMCTBAax KBaJpaTUYHOH (PYHKIIUY;

- METOJlax pelleHus! KBaJpaTHbIX HEPABEHCTB;

- METOJIe MHTEPBAJIOB ISl PEIICHUS PAllMOHAIBHBIX HEPABEHCTB;
- METOoJax PELIEHUs] CUCTEM HEPABEHCTB;

. n .
- CBOMCTBax M rpaduke QyHKIUHU Y = X TNpH HATypaJIbHOM N;

- ONPENEICHUU U CBOMCTBAX KOPHEU CTEIEHH N;
- CTENEeHAX C pallMOHAIbHBIMU I10KA3aTEISIMU U UX CBOUCTBAX;
- OIpe/eNICHNN U OCHOBHBIX CBOWCTBaxX apu(MeTHyecKoi mporpeccuu; popmyne a1 HaXOXKJIECHUs

CYMMBbI €€ HECKOJIbKUX IEPBLIX YICHOB,

- OIpeIeNeHNH U OCHOBHBIX CBOIMCTBAaX T'€OMETPHUYECKON IMporpeccuu; Gpopmylie uis HaxXOxXKIASHUS

CYMMEI €€ HEeCKOJIbKUX IEPBLIX YICHOB,

- (bOpMy.]'Ie JJIs1 CYMMBI OECKOHEYHOH FGOMeTpH‘IeCKOﬁ IporpeCcCun CO 3HAMCHATCJICEM, MCHbBIIIUM I10

MOJTYJIIO €IUHUIIBI.

- Hcnonb3oBaTh CBOMCTBA YUCIOBBIX HEPABEHCTB AJIsl IPe0Opa30BaHMsI HEPABEHCTB;
- JI0Ka3bIBaTh IIPOCTEHIINE HEPABEHCTBA,

- pelaTh JUHEHHbIC HEPABEHCTBA;

- CTPOUTH rpauK KBapaTHIHOW (DYHKIIMU U MCIIOIB30BATh €TO MPH PEIICHUH 33]1ay;
- pelarb KBaApaTHbIE HEPABEHCTBA,

- pelarh paluOHAIBHBIE HEPABEHCTBA METOJOM UHTEPBAJIOB;

- pelaTbh CHCTEMBI HEPABEHCTB;

n
- CTpOUTH rpauk QYHKIHUH Y = X TpHU HATYpaJIbHOM NU MCIOJIb30BaTh €r0 NP PELICHUH 3a/1aY;

- HAaxoJIUTb KOPHU CTEIECHHU N,
- UCMOJIb30BaTh CBOMCTBA KOPHEW CTEMEHHU NIPU TOXKJIECTBEHHBIX MpeoOpa3oBaHUIX;
- HaXOJIWTb 3HAYECHMS CTENEHEHN C PAllMOHAIBbHBIMU [TOKA3aTEISIMU;



- pemuiaTh OCHOBHBIE 337]aui Ha apU(METUIECKYIO U TEOMETPUUECKYIO TPOTPECCHH;
- HaXoJUTh CYMMYy OECKOHEUHOH reOMEeTpUYEeCKOHl MpOorpeccuy CO 3HaMEHaTelleM, MEHBIIUM I10
MOAYJIIO €UHULIBI;
- HaXOJUTh pEIICHUS <«OKU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3a/lad, B KOTOPBIX HCHOIB3YIOTCS
MaTeMaTUYeCKue CPeCTBA;
- CO3/1aBaTh MPOAYKT (pe3yibTaT MPOEKTHOW NEATENbHOCTH), /Uil U3y4EHUS U OMHCAHUS KOTOPOTO
UCIIOJIb3YIOTCSl MATEMAaTUYECKUE CPEACTBA.

IleyaTHbIE OCOOMA:

=

denepasibHBINA TOCYApCTBEHHBIN 00pa30BaTeNbHBINA CTaHIAPT 0OLIEr0 00pa3oBaHMUs.

2. TlpumepHble mporpaMmbl OCHOBHOTO o01iero oOpasoBanusi. Matematuka.-(CTaHaapTsl BTOPOTro
nokosiennsi).-M: [Ipocsemienue, 2010.

3. OcHoBbI cTaTUCTHKH U BeposTHOCTH/ E.A.bynumosud/Mocksa: poda, 2008

JInHus y4eOHO-MeTOANYECKHX KOMIJIEKTOB aBTOPOB

1. Aurebpa — 7 Kimacc: ydeOHUK ISl yJaImuxcs 001eoopa3oBaTenbHbIX yupexkaeauit/ A.I'. Mep3msk,
B.B.ITonouckuii, M.C.Skup. — M.: Berrana — I'pad, 2017.

2. Anrebpa — 7 Kiacc: TMIAKTHIECKUE MaTePHAITBI: ITOCOOME JIJIS yJaIuXxcsl 00Ieo0pa3oBaTeIbHBIX
yupexaeanit/ A.I'. Mep3mnsak, B.b.ITononckuii, E.M.Pabunosuu, M.C.Skup. — M.: Benrana — I'pad,
2017.

3. Aunrebpa — 7 kmacc: meroguueckoe mocodbue/ E.B.bymko, A.I'. Mep3isik, B.B.ITononckuii, M.C. Skup. —
M.: Benrana — I'pad, 2017.

4. Anrebpa — 8 kiacc: yueOHUK JJIs yHaluxcsi o0meoopazoBaTenbHbIX yupexaenuit/ A.I'. Mep3isik,
B.Bb.ITononckuii, M.C.SAkup. — M.: Bentana — I'pad, 2017.

5. AnreGpa — 8 Kiacc:AMIaKTHIECKHUE MaTEepUaIbl: TOCOOME /TSl yJaluXxcs 001meo0pa3oBaTeIbHbIX
yupexnaenuit/ A.I'' Mep3nsxk, B.b.Ilononckuii, E.M.Pabunosuy, M.C.SIkup. — M.: Berrana — I'pac,
2017.

6. Anrebpa — 8 kiacc: merogudeckoe mocoodue/ E.B.bymko, A.I'. Mep3isk, B.B.ITononckuii, M.C. SIkup. —
M.: Benrana — I'pag, 2017.

7. Anrebpa— 9 knacc: y4eOHHK JUTsl ydamuxcs 00meodpa3zoBaTenbHbIX yupexaeHuit/ A.I. Mep3sik,
B.Bb.ITononckwuii, M.C.Axup. — M.: Bentana — I'pad, 2017.

8. AunreOpa — 9 kiacc: IMJaKTUYECKUE MaTepUAIIbL: TOCOOUE ISl yJaluxcsi 001eo0pa3oBaTeIbHbIX
yupexaenuit/ A.I''Mep3musxk, B.b.Ilononckwuii, E.M.PabunoBuy, M.C.fIxkup. — M.: Berrana — I'pac,
2017.

9. Aunre6pa — 9 knacc: meronuueckoe mocooue/ E.B.bymko, A.I'. Mep3msk, B.b.ITomonckuii, M.C.Axup. —
M.: Benrana — I'pag, 2017.



KajeHgapHo-TeMAaTHYECKOE IJIAHMPOBAHM E

Tematnueckoe muranunpoBanue AJII'EBPA-7 6a3zoBoensydeHun anreopsl,
3 (4) yaca B Henenmo, BCEI'O 102 (136) wacos.

§ Tema qac JaaTa \ hakTHUEeCKH
TEMA 1. JIuHeiiHOe ypaBHeHHeE ¢ 0/IHOI mepeMeHHoi (15 vac)
1. BBenenue B anredpy 3
2. JInHeliHOe ypaBHEHHE C OJTHOU TTepEMEHHOM 6
3. Perenre 3a/1a4 ¢ TOMOIIBIO YpaBHEHUI 4
IToBTOpEHME M cucTeMaTn3anus yaeOHOro Marepraa 1
KonTponbsHas padora Nel 1
TEMA 2. Heasble Bbipaxenust (50 gac)
4, ToxnecrBa 2
5. CreneHb ¢ HATYpaJIbHBIM IIOKA3aTeIEeM 3
6. CBoiicTBa CTEIICHU 3
7. OIHOYIEHEI 1
8. MHoOro4wieHbl 1
9. Cll0)KeHHE M BBIYMTAHUE MHOTOWICHOB 3
Kontponbnas pabora Ne2 1
10. | YMHOXKEHHE OJJHOWICHA HA MHOTOWICH 3
11. | YMHOXEeHHE MHOTO4JIeHA HA MHOTOWJIEH 4
12. | BriHeceHne 00IIero MHOXKHTES 32 CKOOKHU 3
13. | MeToa rpynnupoBKU 3
KontponbHas pabora Ne3 1
14. | IlpousBeaeHNEe CYMMBI U Pa3HOCTH JIBYX BBIPAKECHUM 3
15. | Pa3HOCTb KBaJpaTOB JABYX BBIPAKCHHI 2
16. | KBagpar cyMMBI U pa3HOCTH BBIPAKCHHUN 4
17. | Ilpeobpa3oBaHre MHOTOWICHA 3
Kontponbhas pabora Ned 1
18. | CymMa u pa3HOCTh KYOOB JIBYX BBIpQKECHUH 2
19. | Paznuunbie criocoObl pa3noKeHus MHOTOYJIeHa Ha 3
MHOXUTEIN
[ToBTOpEHME M cucTeMaTu3aIus yaeOHOro Marepuaia 1
KontponbHas pabora Ne5 1
TEMA 3. ®yukuuu (12 gac)
20. | Cs3u Mexy BenmmuIrnHAMH. DyHKIIHS 2
21 | CrocoOsI 3a1auust () YHKITIH 2
22 | I'paduk QyHKIIMH 2
23 | Jluneiinas pyHKIms, ee rpaduk 4
[ToBTOpEHME M cucTeMaTn3anus yaeOHOro Marepurara. 1
Kontponbnas pabora Neb 1
TEMA 4. CucteMbl JuHEeHHbIX YpaBHeHui (19 ygac)
24. | YpaBHeHHUE C ABYMS ITEPEMEHHBIMHU 2
25. | JluneitHoe ypaBHEHHE U ero rpaduk 3
26. | I'padpmueckuii MeTO pEIICHHSI CHCTEM YpaBHEHUI 3
27. | Meron rmoacraHoBKU 2
28. | Meron clioxkeHUS 3
29. | Pemenue 3amau 4
[ToBTOpEHNE U CUCTEMATH3AIMS] YIeOHOT0 MaTepHaa. 1
KontponbHas pabora Ne7 1

IloBTOpEeHNe U cUCTeMATH3aNMS Kypca ajred

=

bl 7 Kjacca (6 Jac)

[ToBTOpEHME U CUCTEMATH3AIHSI Kypca anreOpsl 7
KJacca

(62}




| KontpounsHas paGora Ne9 | 1 ] |

KanennapHo-teMaTn4eckoe nJiaHupoBaHme.
Kuaace: 8 - 6a3oBoe uzyuenue anreopsl  KoaudectBo yacoB: 102; B Henesto 3 yaca
[11aHOBBIX KOHTPOJBHBIX padoT: 6 WTOroBBIX KOHTPOJIBHBIX padoT 1
[ImannpoBaHue cocraBiieHO Ha OcHOBe: Maremaruka. [Iporpammer 5 — 9 kimacesl, A. I'. Mep3isik, B.b.
[Tomonckwuit, M.C. Sxup, E.B. byniko, Mocksa, «Bentana — ['pad», 2018.
YueOnuk: Anrebpa 8 wimace, A. I'. Mepsnsk, B.b. [Tononckuit, M.C. SIxup, Mocksa, «Bentana — ['pad»,

Ne/n Tema qac Jara daktuy | mpum
€CKH euaHu
e
IToBTOpeHune maTepuasia 7 kiaacca (5 4acoB)

1 CrnoxeHue, BBIMMTAaHNUE PALIMOHAIBHBIX YU CEIL. 1
YMHOXEHHUE U JIeJIEHUE PAllMOHATIbHBIX YHCE.

2 JIuHeHble ypaBHEHUS C OJHOM NTEPEMEHHOM. 1

3 CreneHnb ¢ HaTypalibHBIM MOKa3zaTesneM. CBolicTBa 1
creneH.. OTHOYIECHEL..

4 IToBTOpEHME 1

5 BxomHoM KOHTPOJIb 1

PanunonanbHble Bbipaskenus. (24 yaca)

6 PanponaapHbIe T1poou 1

7 PanmonansHbIie 1podu 1

8 OcHOBHOE CBOWMCTBO palliOHAILHOU IpOOH 1

9 OCHOBHOE CBOMCTBO pallMOHAIBHOHN JIpoOH 1

10 CrnoxxeHue U BBIYUTAHUE PALIMOHAIBHBIX Ipobeii ¢ 1
OJTMHAKOBBIMH 3HAMEHATEISIMU

11 Crio)keHHe W BRIYMTAHUE PAIMOHAIBHBIX IpOOEH ¢ 1
OJIMHAKOBBIMU 3HAaMEHATEJIIMU

12 CrnoxeHue U BBIYMTAHNE PALIMOHAIBHBIX APOOEH ¢ 1
OJIMHAKOBBIMH 3HAMEHATEISIMU

13 CrnoxeHue ¥ BEIYUTAHUE PAIlIOHAIBHBIX IpOOe 1
C pa3HbIMHU 3HAMEHATEISIMU

14 Clio)keHHE B BRIYMTAHHUE PAIlMOHAIBHBIX IPO0Oei 1
C pa3HbIMU 3HAMEHATEIIMU

15 CrnoxeHue 1 BBIYMTAHNE PALIMOHATIBHBIX ApoOeit 1
C pa3HBIMU 3HAMEHATEI MU

16 [ToBTOpEeHME M cucTeMaTH3alus y4eOHOro MaTepHrana

17 Kontponbnas padora Nel «ParronansHbie 1po0m»

18 Ananu3 K/p. YMHOXEHHUE U JIeJIeHUe anredpanyecKux
Jpo0eii.

19 YMHOXEHUE U JIeNIeHNe alredpandeckux ApooeH. 1

20 Bo3Benenue anredpanyeckoi poOu B CTEIICHbD. 1

21 Bo3Benenue anredpandeckor [poOu B CTEICHb. 1

22 | Ilpeobpa3zoBaHue paIlMOHAIBHBIX BBIPAKCHUH. 1

23 ITpeoOpa3zoBaHKe paliOHAIBHBIX BBIPAKESHUMH. 1

24 | YpolieHue 1 HaX0XJAeHUE 3HAUCHHSI BBIPAKECHUSI. 1
C.p.

25 ToxaecTBeHHbIE TPEe0OPa30BaHUSI PAIIIOHATBHBIX 1
BbIpaKCHM J[0Ka3aTEIbCTBO TOXKIAECTB.

26 | YopouieHue U HaXOXJACHUE 3HAUCHHSI BRIPAKCHUSI. 1

27 OTpaboTKa HaBBIKOB YNPOIIECHUS BHIPAKCHHIA. 1

28 | OrpaboTKa HABBIKOB YIPOIIECHUS BBIPAKCHUN U 1
HaxOoXJeHue 3HaueHus Boipakenus. C.P.




29 Kontponbnas pabora Ne 2 o teme: «ToxnecTBeHHBIE 1
peoOpa30BaHus PAIIOHATEHBIX BRIPAKCHUN
KBaaparnbie kopuu. JleiictButenbHble yncia. (20
yaca)

30 ®yrKIMs y = X% 1 eé rpaduk. 1

31 ['paduueckoe perieHne ypaBHEHUN U CUCTEM 1
YpaBHECHUH.

32 OTpaboTKa HaBBIKOB TOCTPOCHUST TPadUKOB 1
KBaJIPATHYHON QYHKIHUH y = X°

33 | OrpaboTKa HAaBBIKOB IIOCTPOCHUST TPahUKOB 1
KBajpaTHuHol Gynkuun y=x> C.P

34 | KBagparnble KopHU. Apu(pMeTHuecKuii KBaapaTHbIH 1
KOpEHb

35 | YmopoleHue BbIpaXeHH copepKaiux KBaapaTHbIe 1
KOPHH M HAaXOXKJCHHUE X 3HAYCHUH.

36 | Pemenne ypaBHEHUH, copepKaIiie KBaIpaTHbIC 1
KOpHHU.

37 | CpoiicTBa apu()METHUIECKOT 0 KBaAPATHOTO KOPHS 1

38 | HaxoxxaeHne 3HaUCHUI BBIPKEHUN, UCITONIB3YS 1
CBOMCTBA apH(PMETUUYECKUX KBAIPATHBIX KOPHEH.

39 | [IpeobpazoBaHMe BBIPAKCHHIA, COIEPIKANTIX 1
ofepaluio U3BJICYeHUs apU(PMETHUECKOTO
KBaJJPaTHOT'O KOPHSI.

40 | BeiHeceHHE MHOXKHTEIS U3 TI0]T 3HAKA KOPHS 1

41 | BHeceHre MHOXKHUTENS 0T 3HAK KOPHS 1

42 | IlpeoOpazoBaHue BEIPAKEHUH, CONIEPKAIIUX 1
OIIEPAITMIO M3BJICUSHHSI KBaIPaTHOT'O KOPHSI.

43 | IlpeoOpa3zoBaHue BhIpAXKEHUH, COIEPKAIINX 1
OIIEPALIMIO U3BJICUCHHSI KBaIPaTHOT'O KOPHSI.

44 | OcBOOOXIECHUE OT UPPAITUOHATILHOCTH B 3HAMEHATEIIE 1
JIpOOH.

45 | IIpeoOpa3oBaHre BRIPAKEHHM, COACPIKAITUX 1
KBaJIpaTHbIE KOPHU C MOMOLIbIO (hOpMYyIT
coKpaieHHoro ymHoxenus. C.p.

46 | Oynkuus y = Jx u eé rpaduk .. 1

47 | I'paduueckoe pelieHne ypaBHEHUN U CUCTEM
YPaBHEHUH.

48 | OTpaboTKa HAaBBIKOB TPUMEHEHUS CBOMCTB 1
apuMeTUYECKOro KBaJpaTHOro KOPHs

49 | KonTtponbHas padota Ne 4 o treme: «KBagpaTHbie 1
KOpHU. [[eliCTBUTEIbHBIC YUCIIA»
Paunonanbnbie ypaBHenus (17 yac)

50 | PaBHOCHIIbHBIC YpaBHEHHUSI. 1

51 | IlepBsie IpeACTaBICHHS O PEIICHUH PAlMOHATBHBIX 1
YPaBHECHUH.

52 | Pemenne qpoOHO-paliMoHATBHBIX ypaBHeHUH. C.p. 1

53 | CreneHb ¢ OTPUIIATEIBHBIM IICJIBIM MTOKA3aTENIEM. 1

54 | OtpaboTKa HABBIKOB HAXOX/IEHUS CTEIICHEH C 1
OTPHIIATEIILHBIM IIETTBIM TIOKA3aTEIIEM.

55 | CrangapTHBIM BHJI TOJIOKUTEIIBHOT'O YUCTIA 1

56 | OtrpaboTKa HABBIKOB MPEICTABICHUS TOJIOKUATEIBHBIX 1
yuceln B crangapTHoM Bugae. C.p.

57 | CBolicTBa CTENEHH C IEJIBIM ITOKA3ATEIEM. 1

YMHOXXEHHE CTEeICHEH C IeJIBIM IT0Ka3aTeIeM.




58 | Bo3BeneHHe CTENIEHU B CTENCHD C IIEIIBIM MOKA3aTeIeM 1

59 | Jlenenue cTeneHel ¢ IENIBIM OKa3aTelIeM 1

60 | YmpolueHue BbIpaXeHUH, COlEpIKaAIUX CTETIEHH C 1
IEJIBIM TTOKA3aTEeNIeM.

61 | OTpaboTKa HAaBBIKOB CBOWCTB CTENICHHU C IIEJTBIM 1
nokaszaresneM. C.P

62 | OyHKIHs y= K me€rpadux 1

X
63 | ®ynkuus |, _k  Kak 00paTHO MPOMOPIHOHAIBHAS 1
X
BEIMYHMHA .

64 | I'padmueckoe pelnieHne ypaBHEHUN U CUCTEM 1
YpaBHEHUH

65 | I'padmku KycouHBIX QYHKIUH 1

66 | Kontponbnas pabora Ne 3 o teme: «PannonanbHbie 1
YpaBHEHUSD
I'naBa |ll. KBagpaTHble ypaBHeHus. (26 yaca)

67 | Ananu3 KOHTpOJbHOU paboTel. KBagpaTHbie 1
ypaBHEHUS

68 | Henonuble KBaipaTHBIC YPaBHEHUS. 1

69 | MeTombl pelieHri HeMONMHBIX KBaAPATHBIX 1
YpaBHECHUH.

70 | ®opmysna KOpHEH KBaIpaTHOTO YPAaBHEHHS 1

71 | Pemienne KBaJpaTHBIX YPaBHEHUH ¢ MPUMEHEHUEM 1
(hOpMYIIBL.

72 | Pemenne KBaJIpaTHBIX YPaBHEHUU C IPUMEHEHUEM 1
dbopmynbl. DopMmyiia KOpHEH KBaJIpaTHOTO ypaBHEHUS,
4yepe3 YeTHBIA BTOpOr KO PuImeHT

73 | Pemennie ypaBHEHUH ¢ mapaMeTpaMHu. 1

74 | Teopema Buera 1

75 | Teopema, oOpatHas Teopeme Buera. 1

76 | YpaBuenus ¢ napamerpamu C.p. 1

77 | KontponbHas pabora Ne 5 o teme «KBanpaTHbie 1
ypaBHEHUS»

78 | KBagpatHblii TpéXxuwieH 1

79 | PasnokeHue KB.TpexXwieHa Ha MHOXKHATETH. DopMmyiia 1
y=ax+Bx+c=a(X-x)(X-X)

80 | OrpaboTKa HABBIKOB Pa3I0KEHUS KBaPATHOTO 1
TpexwieHa Ha MHOxuTenu. C.p

81 | Pemenne ypaBHEHUH, CBOJSIINUXCS K KBaIPATHBIM 1
YpaBHCHUSIM.

82 | Pemenune OMKBaapaTHBIX YPaBHCHHUM 1

83 | MeToz 3aMeHbI IEpEMEHHBIX 1

84 | JIpoOHO parmoHaIbHbIC YPaBHECHUS 1

85 | JIpoOHo paunoHaIbHbIE YPABHEHUS 1

86 | OrpaboTka MeTOIa 3aMEHBI IIEPEMEHHBIX K 1
YpaBHEHUSIM, CBOJISIIIMUMCS K KBaJIPATHBIM.

87 | PanmonanpHbIe YpaBHEHUS KaK MaTEeMaTUIECKUE 1
MOJICITH peasIbHBIX CUTYaIMii. 3a1aun Ha JBH)KCHUE.

88 | 3amaum Ha ABM)KEHHE MO TEYCHHIO M MMPOTUB TEUCHHUS. 1

89 | Bagaum Ha paboTy 3a/1a4u HA CMECHU U CILIABBI 1

90 | Pemenwue 3a71a4 Ha IPOIICHTHI 1

91 | Pemenue 3agau 1

92 | KontponbHas pabora Ne 6 o reme «I[IpumeHeHme 1

KBaJIpaTHBIX YpaBHEHUHU




MHuo:xecTBa. (3 yaca)

93 | MHoOXxecTBO U ero 3eMedTsl CriocoOsl 3a1aHus 1
MHO>KECTB.
94 | TlommuOkecTBO. Oniepanuy HaJl MHOXKECTBAMHU. 1
95 | YucnoBele 1
MHOXkecTBa MHOXKECTBO JeHCTBUTEIbHBIX YHCENT
IToBTOpenue (7 yacon)
96 | [ToBTOpenue mo Teme «PanroHalbHbBIE BBIPAKEHUS. 1
3amanue 8
97 | IloBTopenue no teme «KBaapaTrHbie KOPHHY. 1
98 | [ToBTOpenue mo Teme «KBaapaTHbie ypaBHEHUSY. 1
3aganue 9
99 | IloBTOpenue o Teme «KBagpaTHbIe ypaBHEHHS. 1
ParmoHanbHbIe YpPaBHEHUS ».
100 | TIloBTopenue mo teme «DyHkuu. ['padukn 1
GYHKITANY.
101 | IToBTOpenue mo Teme «JlelcTBus ¢ palOHATbHBIMU 1
yuciamu. CreneHu. MHoxecTBa. YnucnoBbie
MIPOMEKYTKH»
102 | UtoroBas kouTponsHas padora( popmar OI'D monynb 1
Anrebpa)
KajeniapHo-TeMaTnyeckoe NJaHUPOBaHHUeE
Temarnueckoe mnanupoBanue AJI'EBPA-9 6a3oBoe n3yuenut anredpsr,
3 (4) gaca B Hengemo, BCEI'O 102 (136) gacos.
§ Tema yac aara (pakTuyecku
I'maBa 1. HepaBencrpa 20
1 | YucnoBbleHEpaBEHCTBA 3
2 | OcHOBHbIE CBOMCTBA YHCIOBBIX HEPABEHCTB 2
3 | CnoxeHne 1 YMHOXKEHUE YHCIOBBIX HEPABEHCTB. 3
OrneHnBaHNe 3HAYCHHSI BRIPQKCHUS
4 | HepaBeHCTBACOIHONIIEPEMEHH O 1
5 | Pemienne HepaBeHCTB ¢ OJHON IEPEMEHHOM. 5)
YuciioBble MPOMEKYTKH
6 | Cucrembl TMHEHHBIX HEPABEHCTB C OHOM 5
MIEPEMEHHOM
KonTtponbnas pabora Ne 1 1
I'naBa 2 . KBagpaTuunasa ¢pyHkuusi 38
7 [ToBTOpEHME U paCIIMPEHHUE CBEICHUM O QYHKIIUU 3
8 | CroiicTBa hyHKIIUH 3
9 | Kak mocrpouts rpaduk ¢pynkumu Y = kf(X), eciiu 3
n3BecTeH rpaduk GyHKIUH
y = f(x)
10 | Kak noctpouts rpaduku ¢pyukmii y = f(X) + b 4
u 'y = f(X + a), eciu u3Becten rpaduk GyHKIMH Y =
f(x)
11 | KBagpatuunas dbyHkuus, e€ rpa@uk u cBOMCTBA 6
KonTtponsHaspabora Ne 2 1
12 | PemieHne KBapaTHBIX HEPABEHCTB 6
13 | CucreMsbl ypaBHEHHH C IBYMS MIEpPEMEHHBIMH 6
14 | Pemenue 3a1a4 ¢ MOMOIIBIO CUCTEM YPaBHEHUM 5




BTOPOM CTEIEHU

KonTtponbpHaspabora Ne 3 1
I'naBa 3. DJjieMeHTHI IPUKJIAJTHON MATEMAaTHKH 20
15 | MaremaTtnyeckoe MOACITUPOBAHUE 3
16 | IlporeHTHBIEPACUETHI 3
17 | IlpubnmxEHHBIC BRIYUCICHUS 2
18 | OcHoBHBIC IpaBHIa KOMOWHATOPUKH 3
19 | Yacrora u BEepOATHOCTb CIYyYalHOr0 COOBITUS 2
20 | Kimaccudeckoe onpeeIeHHeBEPOSITHOCTH 3
21 | HaganbHBIE CBENECHUS O CTATHCTUKE 3
KontponbHas pabora Ne 4 1
I'naBa 4. UncsoBble n0c/1e10BaTeIbHOCTH 17
22 | UncinoBsle ITOCIIEN0BATEILHOCTH 2
23 | Apudmerndeckas mporpeccus 4
24 | CyMMa N nepBbIX YICHOB apu(pMETHUYECKOM 3
IPOrpeccuu
25 | 'eomeTpuueckas mporpeccus 3
26 | CyMMa N nepBbIX YICHOB F€OMETPUYECKON 2
IPOrpeccuu
27 | CymMa OECKOHEYHOM reOMETPUIECKON MTPOTPECCHH, Y 2
KoTopoii | q <1
KonTtponbsnaspabora Ne 5 1
IMoBTOpEeHMEN cucTEMATH3AIUS 10
yueOHOro MaTepuaja
YupakHeHus 11 TOBTOPEHHS Kypca 9 Kiracca 9
Kontponbnaspabora Ne 6 1

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOANUCHIO

LLIKOJIA", [lokaH-oon Kapamaa ®efopoBHa

MYHUUMNAJIbHOE BHOAXXETHOE OBLLEOBPA30OBATEJIbHOE
YYPEXXAEHME "XOBY-AKCbIHCKAAl CPEQHSAA OBLLEOBPA30OBATEJIbHAA
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