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HOpMaTI/IBHO-HpaBOB()e o0ecnmeynBaHHUeE

[Iporpamma cocTtaBiieHa B COOTBETCTBHHU C TpeboBaHusMu DeaepanbHOro rocy1apcTBEHHOTO
00pa30BaTEeNILHOTO CTaHJIApTa BTOPOTO TIOKOJIEHHSI OCHOBHOTO o0O0miero oOpa3oBaHUs IO
MaTeMaTHuKe:

@enepanbHoro 3akoHa «O06 obpazoBanuu B Poccuiickoit deaepannn» «273-D03 ot 29 nexabps
2012 rona;

@®enepanbHoro  I'ocymapctBeHHoro  OOpaszoBarenbHoro CraHgapra OCHOBHOTO — OOILEro
oOpa3oBanus (mpuka3 MwuHucTepcTBa oOpa3oBanusi W Hayku Poccuiickoii ®@eneparuu ot 17
nekaops 2014 roma Ne1897);

OcHoBHoli OOpa3oBaTeNbHON MPOTPaMMBI OCHOBHOTO 00mero oopazosanus MOY COII Ne 32,
YTBEPKICHHON NEAArorn4eckiuM coBeToM, nmpotokos Ne ot 29.08.2020r.;

COopHuKa HOpMaTHBHBIX JOKyMeHTOB. Matemaruka / [Iporpamma moAroToBiI€Ha HWHCTUTYTOM
CTpaTerMueckux uccienoBanuii B oOpasoBanun PAO. HaydHble pyKkOBOAWTENM — 4YJIEH-
koppecrionieHT PAOA. M. Konnakos, akanemuk PAO JI. II. Ke3una, CocraBurenr — E. C.
Casunos./ M.: «IIpocsemienuey, 2012;

ABTOpcKasi mporpaMma 1o Kypcy anredpsl (7 — 9 kimacchl), CO3laHHOM Ha OCHOBE €IMHOM
KOHIICTIIIMKM TIPETOJaBaHUsl MaTEMaTHKH B CpEeIHEW mIkoje, paspabotanHoi A.I'.Mepsmskom,
B.b.Ilononckum, M.C.SAxupom, [I.A. HoMUPOBCKHMM, BKIIOYEHHBIX B CHUCTEMY «AJITOPHUMT
ycnexa» (M.: Benrana-I'pad, 2014) u obecrieuena YMK mnsa 7-9-ro xmaccoB «Anredpa — 7»,
«Anrebpa — 8» u «Anredpa — 9»/ A.I'.Mepznsk, B.b.ITonmonckuii, M.C.SAxup/M.: Bentana-I'pad,
2014.

B naHHBIX TOKyMEHTax y4UTHIBAIOTCS OCHOBHBIE UEHU U MosioxkeHus [IporpaMmsl pa3BUTHS U

(hopMHUpOBaHUsT YHUBEPCATHHBIX YI€OHBIX ICUCTBUM JIJIs OCHOBHOTO 00IIEro 00pa3oBaHMUsL.

Co3zHaTenpHOE OBJIICHUE YIAITUMUCS CHCTEMOW alnreOpanvecKnx 3HaHWH U YMEHUN HE0OX0IMMO

B MIOBCEHEBHOM JKU3HHU ISl U3YUEHUS] CMEXKHBIX JUCHUIUIMH U POJIOJIKEHUS 00pa30BaHusl.

[TpakTryeckas 3HaYMMOCTh IIKOJIBLHOTO Kypca aJireOpbl 00yCIOBICHA TEM, YTO €€ 00BEKTOM
SBJISIFOTCS KOJIMYECTBEHHBIE OTHOILIEHHS IEHCTBUTENILHOTO MUpa. MaremaTudeckas oAroTOBKa He-
00xoMMa 7151 IOHUMAaHUS IPUHIIUIIOB YCTPOMCTBA U MCHOJIb30BAHUS COBPEMEHHON TEXHUKH,
BOCHPUSATHS HAYYHBIX U TEXHUUECKUX MOHATHUM U uel. MaremaTuka sIBJISIEeTCS sI3bIKOM HayKU U
TexHUKH. C e€ MOMOIIBIO MOJICTUPYIOTCS U N3Y4YaIOTCS SIBIICHUS U IIPOLIECCHI, POUCXOISIINE B
IpHUpoJIe.

N3yuenue anredpsl mo3BoJIsIET POPMUPOBATH YMEHHUS U HABBIKM YMCTBEHHOTO TpyAa —
IUTAaHUPOBAHUE CBOEH PalbOThI, MOUCK PALlMOHANIBHBIX MMyTEH €€ BBIMIOJIHEHUS, KpUTHYECKas
OIICHKA pe3yNIbTaToB. B mporiecce n3ydenus anreOphl MKOIbHUKU JOJIKHBI HAYYUTHCS U3J1araTh
CBOM MBICJIH SICHO U MCYEPIBIBAIOIIE, TAKOHUYHO U EMKO, TPHOOPECTH HABBIKH YETKOTO,
aKKypaTHOTO U TPAMOTHOTO BBITIOJTHEHUS MaTEMaTHUECKUX 3aIHCEH.

Baxmneiiel 3agaueil NIKOJIbHOTO Kypca anre6pLI ABJIACTCA pa3BUTUC JIOTUYCCKOI'O MBIIIJICHUA
yJaluuxcs. CaMu 00BEKTHI MATEMATHYECKUX YMO3aKHIOquHﬁ H IIPHUHATBIC B anre6pe IIpaBHUJia UX
KOHCTPYUPOBAHUA CHOCO6CTBYI-OT (1)OpMI/Ip0BaHI/IIO YMeHI/Iﬁ 00OCHOBEBIBATh U JOKa3bIBaTh
CYXXACHUSA, IPUBOANUTDH YETKHE ONPCACIICHNS, PA3BUBAIOT JIOTUYCCKYIO UHTYUIIUIO, KPATKO U
HarjJisiAHO PACKPBIBAOT MEXaHU3M JIOTHYCCKUX HOCTpOGHI/Iﬁ " y4aT UuX MPUMCHCHULO. TeMm caMbiM
anre6pa 3aHUMACT OJJHO U3 BEAYIIUX MCCT B (I)OpMI/IpOBaHI/II/I HAaYyYHO-TCOPCTHYCCKOT'O MBIIJICHUA
IIKOJIBHUKOB. PaCKpBIBaH BHYTPCHHIOIO TapMOHHUIO MATEMATUKH, (l)OpMI/IPYH MMOHUMAHUEC KPaCOThbI
1 N34 CCTBA MATEMATHUYCCKHUX paCCY)KHeHHﬁ, anre6pa BHOCHUT 3HAYUTEIbHBIN BKIAJ B
ICTETUYCCKOC BOCIIMTAHUC YUAIIIUXCA.



B opranmzanum yueOHO — BOCHIHTATEIBHOTO IPOIIECCa BAXKHYIO pPOJIb UrparoT 3agadu. OHu
SIBJISIFOTCSL M LIE€JIBIO, U CPEJICTBOM O0y4YeHMsI. BaXKHBIM yCIOBUEM IPAaBUIBLHOM OpraHU3ally 3TOTO
mporecca SBJIsIETCs BbIOOp pPalMOHAIBHOM CHCTEMBbI METOJIOB M MPHEMOB OOY4eHUs, CrIeU(pUKI
permaemMbIx 00pa30BaTENbHBIX U BOCIUTATEIbHBIX 331a4.

[lenbto m3yueHus Kypca mMaremaruke B 7 - 9 Kiaccax SIBJISETCS pa3BUTHE BBIYHUCIUTEIBHBIX
YMEHUH 10 YPOBHs, IT03BOJIAIOLIETO YBEPEHHO MCIOJIb30BaTh UX MPU PELICHUH 33/1a4 MaTEMaTUKHU
U CMEKHBIX IPEIMETOB, YCBOCHHUE allapara ypaBHEHUN M HEPABEHCTB KaK OCHOBHOI'O CpPEACTBA
MaTeMaTHYECKOr0 MOJEJIMPOBAHMS 3aJad, OCYILECTBJIEHUE (PYHKIMOHAIBHON MOATOTOBKU
mKOJbHUKOB. Kypc Xapakrtepusyercss TNOBBILIEHMEM TEOPETUYECKOIO YPOBHS OOydeHHs,
MIOCTENIEHHBIM YCUJIIMEM pOJM TEOPETUYECKUX OOO0OIIEHUH U JEeAYKTUBHBIX 3aKIIOUYEHHH.
[IpukimagHas HanpaBJIEHHOCTh PACKpPbIBAET BO3MOXKHOCTh M3y4aThb W pEIIAaTh IPAKTUYECKHE
3a/1a4H.

B ocnose MOCTPOCHUA JAHHOTO KypcCa JICKUT UACA I'YMaHU3aluu O6y‘~I€HI/I$I, COOTBCTCTBYIOIIAA
COBPEMCHHBIM TIPCACTABJICHUAM O MLOCIAX MIKOJIBHOI'O 06p330BaHI/I$I Hn yacidromas ocoboe
BHUMAHHWEC JIMYHOCTH YUCHHKA, €TO HHTEPECaAM U CITOCOOHOCTSIM.

IIpenyaraemelii Kypc mo3BoJjisieT 00ecneunuTb GOPMUPOBAHUE KAK NpeoMemHblX YMEHHUH, Tak U
VHUBEPCANbHLIX  YUeOHbIX Oeulcmeuti IIKOJIBHUKOB, a TakKXe CIOCOOCTBYET JOCTHIKEHUIO
onpenenéHHpix Bo PI'OC NMYHOCTHBIX pPE3YAbTATOB, KOTOPbIE B JAJIbHEHIIEM IO3BOJIAT
YYaIIUMCSl MPUMEHATh TOJyYEHHBIE 3HAHWS W YMEHUS I PEIICHUS Pa3JIMYHBIX XKU3HEHHBIX
3az1ad.

B kypce anreOpsl MOXHO BBIICIHTH CJICIYIONIME OCHOBHBIC COJIEP)KATCIbHBIC JIMHUH:
apudmeTrka; anredpa; GyHKIHUHU, BEPOSTHOCTh U CTAaTUCTUKA. Hapsmy ¢ 3TUM B coaepkaHHe
BKIIIOYCHBI JIBa JIOTIOJIHUTEIBHBIX METOJOJIOTHYECKUX pas3zena: JOrMKa H  MHOXKECTBA,
MaTeMaTHKa B  HWCTOPHYECKOM  pa3BUTHH, YTO  CBS3aHO C  pealn3aluei  Iienei
OOIIENHTEIUIEKTYaIbHOTO U OOMICKYJIBTYpHOTO pa3BUTHs ydamuxcs. ComepkaHue KaxJIoro W3
ATHX pa3feioB Pa3BOPAaYMBACTCS B COACPIKATEILHO-METOIMUYECKYIO JIMHUIO, MPOHU3BIBAIOIIYIO
BCE OCHOBHBIE COJiepKaTenbHbie JIUHUU. [Ipn 3TOM TiepBast mHUS — «JIoruKa U MHOXKECTBa» —
CIIY)KUT  IIeTM  OBJIQJICHUS  yYalIMMHCS  HEKOTOPBIMH  3JEMEHTAaMH  YHHBEPCAJIbHOTO
MaTEeMaTU4eCKOTO s3bIKa, BTOpass — «MaTeMaTHKa B HCTOPUYECKOM Pa3BUTHU» — CIIOCOOCTBYET
CO3JIaHUIO OOLIEKYIBTYPHOTO, TYMaHUTAPHOTO ()OHA M3YYEHUS Kypca.

II. O0mas xapakTepucTUKa Y4e0HOr 0 mpeaMeTa «AJredopa»

Hacrosimas mporpamMma mo MaTeMaTHKE s OCHOBHOWM IIKOJIBI SIBJISIETCS JIOTMYECKUM
npojobkeHrueM mnporpammbl  «llepcriekTuBHas 1mIKOJa» 1 HAYalbHOM IIKOJIBI, a TaKkKe
npoJojbkeHneM Kypca «MartemaTuka» 5 — 6 Kjgacca M BMECT€ C HEHM COCTaBJSET OIMUCaHHE
HEMpPEepBIBHOTO Kypca MaTeMaTHKu ¢ 1-ro mo 9-i kinacc obieo6pazoBarenbHoi mkoisl o GI'OC.

B ocHoBe coneprkanusi 0OyueHus: MaTEMaTHKE JIEKUT OBJIAJICHHE YYAITUMUCS CIEIYIOIUMU
BUJAMH  KOMIIETECHIIUI: npeIMeTHOH, KOMMYHHUKATHBHOW, OpPraHM3alMOHHOH U
00meKyIbTYpHOH. B COOTBETCTBMM € 3THUMHM BHUJAMU KOMIIETEHUUW BBIJEIEHBI TIJIABHBIC

COAEPKATENBHO-1IETIEBBIE  HAIIPABJICHUSA Pa3BUTHS  y4dalllUXCsl  CPEACTBAMH  IIpEeAMETa
«MarteMaTtukay.
IMpeamernas KOMIIeTeHIIUs. Ilon MPEAMETHOU KOMIIETEHIIUEN MOHUMAaeETCs

OCBEIOMJIEHHOCTh IIIKOJBHHMKOB O CHCTEME OCHOBHBIX MAaTEMaTHYECKHUX HpeI[CTaBJ'IeHI/Iﬁ u
OBJIaACHUC HMHU HCO6XO,I[I/IMLIMI/I NpeaAMCTHBIMHA  YMCHUSAMMU. cDOpMI/Ipy}OTCH CJIICAYIOIINC
O6pa3YIOH_II/IC OTY KOMIICTCHIUIO IPCACTABIICHUA: O MATCMATHYCCKOM SA3BIKC KaK CpPCACTBC
BBIpAKCHHUA MATEMATUYCCKHUX 3aKOHOB, SaKOHOMepHOCTeﬁ n T.A., O MATCMAaTH4YCCKOM
MOJCIUPOBAHUN KAK OJHOM M3 BaXHbIX MCTOHOB IMO3HAHUA MHUpA. q)OpMI/Ip}/'IOTCSI CJICOYIOIIUC
O6pa3YIOH_II/IC OTY KOMIICTCHIIMIO YMCHUA: CO31aBaTh HpOCTGfIH.IHG MaTeMaTU4YCCKUC MOACIIHN,



paboTath ¢ HUMH ¥ HMHTEPIPETHPOBATH IMOJYYCHHBIE pe3yabTaThl; NpuoOpeTrath u
CHCTEMATH3UPOBATh 3HAHMUSA O CIIOCO0aX PEUICHHs MaTeMaTHYeCKHX 3a/ad, a TaKKe NMPUMEHATh
9TH 3HAHUSA U YMEHUS JUIS PELICHUs] MHOTUX )KM3HEHHBIX 3a/1a4.

KOMMyHI/IKaTI/IBHaH KOMIICTCHIIUS.

[Mon KOMMYHMKATHBHOM KOMIIETEHLIMEH MOHUMaETCs c(hOPMUPOBAHHOCTh YMEHHUS SICHO U
4y€TKO M3/1araTh CBOM MBICIH, CTPOUTh ApryMEHTHUPOBAHHBIE PACCYXKACHUS, BECTH JUAJIOT,
BOCIIPUHMMAsi TOYKY 3pEHHs coOecelHMKa M B TO K€ BpeMs MojJBepras €€ KpUTUYECKOMY
aHaJn3y, OTCTauBaTh (IpU HEOOXOJMMOCTH) CBOIO TOYKY 3pEHHUS, BBICTPAUBas CHUCTEMY
aprymenrtauuu. ®opmupyrorcs 00pasyrolue 3Ty KOMIETEHLHMIO YMEHHs, a TakXKe YMEHHs
U3BIIEKaTh MHGPOPMALMIO M3 pa3HOTO pojJa HCTOYHHMKOB, IpeoOpa3oBbiBas €€ Ipu
HEO0X0IMMOCTH B Apyrue (GOpMBbI (TEKCTHI, TAOIHIIBI, CXEMBI U T.11.).

Opranmauuonnaﬂ KOMIICTCHI U,

[log opraHu3alMOHHON KOMIETEHLMEH MOHUMAaeTcsl CPOPMHUPOBAHHOCTh YMEHHUS
CaMOCTOSITEJIBHO HAXOJIUTh M TpHCBaMBaTh HEOOXOAMMBIE Y4YalIUMCS HOBBIE 3HAHUS.
DopMupyrOTCs CleAyoUe 00pa3yroniie 3Ty KOMIETEHIINIO YMEHHUS: CaMOCTOSTEIbHO CTaBUTh
yueOHyI0 3a7a4dy (11es1b), pa30uBaTh €€ Ha COCTABHBIE YaCTH, HA KOTOPBIX Oy/IE€T OCHOBBIBATHCS
nporuecc e€ penieHus], aHaIu3upoBaTh Pe3ylbTaT NEHCTBUS, BBISABIATH JOMYIIEHHbIE OMIMOKU U
HETOYHOCTH, MCIPABIATh UX U MPEICTaBIATh MOJYyYEHHBIH pe3ynbTaT B (Qopme, JIEerKOo
JOCTYIIHOM JUIsl BOCIPHSTHS APYTUX JFOJIEH.

OO01eKyIbTYypHAsE KOMIIETEHIMS.

[Ton oOmEeKynbTypHON KOMITETEHIIMEH TOHUMAETCS OCBEJIOMJIEHHOCTH IIKOJBHHKOB O
MaTeMaTHKe KakK 3JeMEeHTe oOlIeueIOBeuecKoi KyabTyphl, €€ MECTe B CUCTEME IPYruX Hayk, a
Takke e€ poiaM B Pa3BUTHH MPEJCTaBICHUI YEJIOBEUECTBA O IIEJOCTHOM KapTUHE Mupa.
@opmupyroTCs  Cleaylomue 00pa3yroue 3Ty KOMIIETEHIUIO MpeJcTaBieHus:: 00 ypoBHE
Pa3BUTHUS MAaTEMATHUKU Ha Pa3HBIX HCTOPUYECKUX dTanax; O BEICOKON MPaKTUYECKON 3HAUMMOCTH
MaTeMaTHKU C TOYKH 3pEHUS CO3JAAHUS U Pa3BUTHUS MATEpUAIBbHON KyIbTYphl YEJIOBEYECTBA, a
TaKKe O BaXHOM pOJIM MAaTeMaTUKH C TOYKU 3peHUs (GOPMUPOBAHUU TAKUX BAXKHEUIIUX YEepT
JUYHOCTH, KaK HE3aBHUCHUMOCTh M KPUTUYHOCTh MBIIUJICHHUS, BOJS M HACTOMYMBOCTH B
JOCTHKEHHUH LIETH U JIp.

I[lnanupyembie npeaMeTHbIE , MeTANIPeAMETHBIE Pe3yJIbTAThI
OCBOEHHUA Yy4eOHOro npeaMera «AJjaredpa»

B3anMocBs3p  pe3ynbTaToB OcCBOeHHs mpeamera «MareMaTHkKay MOXKHO —CHCTEMHO
NpeaCcTaBUTh B BUAe cxembl. [Ipu 3tom oOo3Hauenue JIP ykaspiBaeT, 4TO MPOJBUKCHUE
y4aluxcs K HOBbIM 00pa30BaTeIbHBIM PE3yIbTaTaM IMPOUCXOJUT B COOTBETCTBHH C JIMHHUSIMU
pa3BUTHS CPEICTBAMU IpPEIMETA.

MeranpeaMeTHbIMU  pe3yibTaTaMH  U3ydeHHs Kypca «MareMaTukay  SIBJISETCS
(dhopmupoBaHHe YHUBEpCATbHBIX yueOHbIX AeiicTBuii (Y'Y I):

7-9-ut knaccoi
CaMOCTOSITENIBHO 0OHapycueams U GOpMYyIHPOBaTh YUeOHYIO MpoOIeMy B KIAaCCHOM U
WH/IMBUYAJIbHOM yueOHOM e TeNbHOCTH;

8b106U2aMb BEPCUN PEIICHUs MPOOIEMBbl, 0CO3HABATh KOHEUHBIN pe3yNbTaT, BHIOUPATh CPEICTBA
JNOCTHKEHMS LIENIN U3 TPEUIOKEHHBIX WIM UX HCKAaTh CAMOCTOSITENBHO;

cocmagnams (MHAUBUIYyaIbHO WM B TPYIIIE) MJIaH PeUIeHus MpoOsieMbl (BHITIOIHEHNUS IPOEKTA);



paboTasi IO NMPEUI0KEHHOMY HJIM CaMOCTOSITEJIBHO COCTAaBICHHOMY IUIAHY, UCHOb308AMbHAPSILY
C OCHOBHBIMH M JIONIOJHHUTEIBHBIE CpPEACTBA (CIpaBOYHAsl JIUTEPATYpa, CIOXKHBICK MPHOOPHI,
KOMIIBIOTED);

NIaHUpO8ams CBOIO HHIUBHIYyaTbHYIO 00pa30BaTeIbHYIO TPACKTOPHIO;

pabomams 10 CaMOCTOSATENIBHO COCTABJICHHOMY IUIaHY, CBEpAACh C HUM M C  LEIBIO
JESITEIbHOCTH, UCIIPABIISIsl OLIMOKH, UCIIOJIb3YSl CAMOCTOSTENBHO N0I00paHHbIE CPEACTBA (B TOM
yucie u UaTepHer);

cBOOOJTHO 10716306amMbCsl BEIPAOOTAHHBIMH KPUTEPUSAMHE OIICHKH U CAMOOLIEHKH, HCXOSI U3 LIETH U
HMMEIOIINXCSA KPUTEPUEB, pa3iinyasi pe3ysibTaT U CIIOCOOBI IEHCTBHIA;

B XO0A€ IMPEACTABJICHHA IIPOCKTA oasamo OYEeHKY €TI0 pC3yJIbTaTaM,

CaMOCTOSITENIBHO  0CO3HA6amMb TPUYMHBI CBOETO yCIexa WIM Heyclexa M HaxoJIuTh
CrOCOOBIBBIXO/Ia U3 CUTYAIIMH HEYCIIeXa,

ymembsb oyeHunv CTCIICHDb YCIICIIHOCTH cBOCH HHI[HBHI[yaHBHOfI 06p330BaT€HLHOfI JACATCIIBHOCTH,

JaBaTh OILIGHKY CBOMM JIMYHBIM KadyecTBaM M 4YepTaM XapakTepa («KakoB s»), OIpeAemsTh
HAIPBJICHUS CBOETO Pa3BUTUA («KAKUM 51 XOUY CTaTh», «YTO MHE JUIsl 3TOTO HAJ0 CIENIaThy)

CpenctBoM GoOpMHpOBaHUSI PEryISITHBHBIX YVY][ cioykar TEXHOJIOTHS CHCTEMHO-
NESATENBHOCTHOTO MOAXOJAa Ha 3Tale M3y4eHUss HOBOTO MaTepHalla U TEXHOJIOTHS OLCHUBAHMS
00pa30BaTeNIbHBIX JOCTHKEHUHN (YU€OHBIX YCIIEXOB).

Uoznasamensuvie YVJI:
7-9-11 Knaccol
— AQHATU3UPOBAMb, CPABHUBAMD, KlAcCCuuyuposams u 0606uams GaKThl U SABICHUS;

— ocywecmensms CpaBHEHHE, CEPHAIMIO M KIACCU(PUKAIIUIO, CAMOCTOSTEIBHO BBIOMpas
OCHOBAHUS W KPUTEPHUH JIJIS YKA3aHHBIX JJOTHYCCKUX OTICPAIlii; CTPOUTH KIIACCU(DUKAIINIO TYTEM
JTUXOTOMUYECKOTO JIeJICHUs (Ha OCHOBE OTPHUIIAHNA);

— cmpountsv JIOTUICCKU 000CHOBAHHOE pacCyXA€HNEC, BKIOYAIOIMIEE YCTAHOBJIICHUE IIPUYNHHO-
CIICACTBCHHBIX CBHSGﬁ;

— c030a6amb MaTEMATHYECKHE MOICIIH,

— COCTaBJISITh TE3HCHI, PA3IMYHBIC BUJIbI TUTAHOB (TPOCTHIX, CIOXKHBIX H T.11.). [IpeoOpa3oBbIBaTH
MH(pOPMAIIHIO U3 OJTHOTO BHJIA B APYTroM (TaOIMILy B TEKCT, TUArpaMMy U TIp.);

— 8bIYUMBIBAMb BCE YPOBHU TEKCTOBOW MH(POPMAITUH.

— ymenbv onpedeﬂﬂmb BO3MOXKHBIC HMCTOYHHMKHU HCO6XOI[I/IMBIX CBeﬂeHHﬁ, IIPOU3BOJUTL ITOUCK
I/IH(bOpMaI_[I/II/I, AHaJIM3UPOBATh U OICHUBATDb eé JOCTOBCPHOCTD.

— TOHMMAsl TIO3UIIMIO JIPYrOTO 4YeNOBEKa, pa3iuyams B €ro pedyd: MHEHHE (TOYKy 3peHus),
JI0Ka3aTeNbCTBO (apryMeHThl), ()aKThl; TUIIOTE3bl, AaKCHOMBI, TEOPUH. {7151 3TOTO CaMOCTOSITENEHO
WCIOJIb30BaTh pPAa3NWYHbIe BHUABI YTeHHS (M3ydaroliee, MPOCMOTPOBOE, O3HAKOMHTEIHHOE,
MTOUCKOBOE), MPUEMBI CITYIIaHHUS.

— caMOMy c030aéamb WCTOYHMKM HHGOpPMAllMU pPa3HOro THUMA M JUI1 Pa3HBIX ayIUTOPHH,
coOuoaTh HH(GOPMAIIMOHHYIO TUTHEHY U NpaBuiia HHPOPMAIMOHHON 0€3011acHOCTH;

— ymembsb ucnojib3oeams KOMIIBIOTCPHBIC U KOMMYHHUKAIIMOHHBIC TCXHOJIOTUU KaK HHCTPYMCHT
U JOCTHIKEHHMS CBOHUX IIeliell. YMEThb BBI6I/IpaTI:> AZICKBATHBIC 3a1a4€¢ HWHCTPYMCHTAJIBbHBIC
IporpaMMHO-alIapaTHbIC CPCACTBA U CCPBUCHI.



Cpedcmeom opmuposanus TO3HABATEIBHBIX Y Y[ ciayxar ydeOHBIH Marepual u
MIPEXIe BCETO MPOJYKTUBHBIC 337aHusl y4eOHHKA, MMO3BOJISAIONINE POIBUTATHCS TI0 BCEM
LIECTH JIMHUAM Pa3BUTHSL.

l1-a JIP — Hcnosp3oBaHue MaTeMaTHYECKMX 3HAHUM JUIA  PELICHHUsS  PA3IMYHBIX
MaTeMaTHUYECKUX 3a/1a4 U OLIEHKH MOJIY4YE€HHBIX PE3YyIbTaTOB.

2-s JIP — CoBOKYIIHOCTh YMEHUH 110 UCHOJIB30BAHUIO JOKA3aTEIbHON MaTeMaTUYECKON peyuH.

3-a JIP — CoBOKyIHOCTh YMEHHI 10 paboTe ¢ MHPOopMalueil, B TOM YUCIIE U C Pa3IMYHBIMU
MaTeMaTU4YE€CKUMH TEKCTaMHU.

4-1 JIP — YMeHuMs HCHOJIb30BATh MAaTEMaTUYECKUE CPEICTBA JUISl M3YYCHHUS U OIMCAHMS
pEaTbHBIX TPOLECCOB U SIBICHUM.

5-s1 JIP — He3aBUCUMOCTh M KPUTHUYHOCTH MBIIIJICHUS.

6-s1 JIP — Boiist 1 HaCTOMYUBOCTH B JOCTHKEHUHU LIENH.

Kommynuxamuenvie VVJI:
7 —9-it knaccot

-CaMOCTOSITENIFHO Op2anu306bl6ams yieOHOE B3aMMOJICICTBHE B rpynne (ONpeaesisaTs olmme
1[EJI1, IOTOBAapUBATHCS JPYT C JPYrOM U T.1.);

-OTCTauBasi CBOIO TOUKY 3PEHUS, NPUBOOUMb apeyMeHmbl, TIOATBEPKAas UX (pakTamu;
-B JINCKYCCHH YMembBblO8UHYMb KOHTPAPTYMEHTHI;

-YUUTBCS KPUMUYHO OMHOCUMbCA K CBOEMY MHEHHWIO, C JIOCTOMHCTBOM HPU3HABAMDb
OomMrO0YHOCTh CBOETO MHEHUS (€CITM OHO TaKOBO) U KOPPEKTUPOBATH €T0;

-TIOHUMasI TIO3HIINIO JPYrOT0, pa3iuyams B €ro peur: MHEHUE (TOUYKY 3PCHHUs), T0KA3aTeIbCTBO
(aprymeHTBl), (PaKThl; TUTIOTE3bI, aKCHOMBI, TEOPHUH;

-ymembs B3IrIAHYThb Ha CUTyalluIo C WHOH IIO3UIIUHU 1 OOZOGGPMGQMbCﬂ C JIOAbMH UHBIX TTO3HITHH.

Cpeocmeom opmuposarnuss KOMMYHUKATUBHBIX Y Y[ ciaykaT TEXHOJIOTHSI TTPOOIEMHOTO
nuanora (moOyXaaolmuid 1 MOABOIAIINKI JUalior) U opraHu3anus paboThl B MajbIX Ipymmax,
TaK)Ke UCIOJB30BaHUE HA YPOKAX AIEMEHTOB TEXHOJIOTUU MPOTYKTUBHOTO YTCHHUSL.

IIpenmeTHbIe:

-yMeHue paboTaTh ¢ MATEMAaTUYECKUM TEKCTOM (CTPYKTYpUpPOBAaHUE, U3BJICUECHUE HEOOX0IUMOM
uHpopmMalnn), TOYHO U TPaMOTHO BBIpaXKaTh CBOM MBICIIM B YCTHOHW W MUCHBMEHHOW peuu,
MPUMEHSST MaTeMaTHYeCKyl0 TEPMHUHOJIOTHUIO M CHUMBOJIUKY, HCIIOJIb30BAaTh Pa3UYHbIC S3BIKH
MaTeMaTHUKU (CIOBECHBIM, CHMBOJHMYECKUN, Tpaduueckuii), OOOCHOBBIBATH CYXKICHUS,
MIPOBOJUTH KiIacCU(UKAILINIO, JOKA3bIBATh MATEMATHUECKUE YTBEPKIACHMUS,

-BJIaJicHue 0a30BbIM IOHATUMHBIM ammaparoM: HMETb IpPEACTaBIEHUE O 4YHUCIe, BIAJCHUE
CHUMBOJIBHBIM SI3bIKOM aJIreOpbl, 3HaHHWE OHJIEMEHTApHbIX (YHKIHOHAIBHBIX 3aBUCHUMOCTEH,
(bopMUpOBaHUE IPEJCTABICHUM O CTaTUCTMYECKUX 3aKOHOMEPHOCTSX B PEAJbHOM MHpE U O
pasNUYHBIX Croco0ax HX HU3ydeHHs, 00 OCOOEHHOCTSX BBIBOJOB M IPOTHO30B, HOCSIIUX
BEPOSATHOCTHBIN XapakTep;

-YMCHHUC BBIIIOJHATDH anrerqueCKHe Hp606p830BaHI/I$I palnOHAJIIbHBIX BI;Ipa)KeHHfI, MNPUMCHATH
HUX IJI1 pCIICHUA y‘Ie6HBIX MATCMaTUYCCKUX 3aJ4a4 U 3aJda4, BOSHUKAOIUX B CMCXXHBIX y‘le6HHX
npeaAMETax;

-YMCHUC TIOJIb30BATHCA MATCMATUYCCKUMU (I)OpMy.HaMI/I n  CaMOCTOATCIBbHO  COCTaBJIATH
(bOpMyJ'ILI 3aBUCHUMOCTEN MCXKAY BCIM ™HHAMU Ha OCHOBC 0606H_ICHI/I$I YaCTHBIX CJIY4YacB U
OKCIICPUMCHTA,



-YMCHHUC pCUIATh JIMHEHBIC U KBaApaTHBIC YPABHCHUA U HCPATBCHCTBA, a TAKIKC MPHUBOJUMBIC K
HUM YpaBHCHUA, HCPABCHCTBA, CUCTCMBbLI, IMPUMCHATH rpa(pnqecmle NpeaACTaBJICHUA  IJIA
pelICHUA U HUCCICAOBAHUA ypaBHeHHfI, HCPAaBCHCTB, CUCTCM; INPUMCHATL IMOJIYYCHHBIC YMCHUA
U PpCIICHUSA 3aaa4 U3 MaTCMAaTUKH, CMCKHBIX IPECAMETOB, IPAKTUKHA

-OBJIaJICHHE CUCTEMOH ()YHKIMOHAIBHBIX MOHSATHH, (PYHKIIMO "HAJIBHBIM SI3bIKOM U CUMBOJIMKOH,
YMEHHE CTPOUTH I'pauku PyHKUUN, ONUCHIBATh X CBOMCTBA, UCIIOJIB30BATh (PYHKIMO "HAJIbHO-
rpa(bnqecm/le MNPpEACTAaBJICHUA JId ONHCAHHA W aHalin3a MATCMATHYCCKHUX 3aJad U PCaJIbHBIX
3aBHCHUMOCTEI;

-OBJIaICHUC OCHOBHBIMU crocobamu MNpeaACTaBJICHUA MW aHaliu3a CTATUCTUYCCKUX HJaHHBIX;
YMCHHUC pCIaTh 3aJa4M Ha HAXOKACHHUEC YaCTOThI 1 BEPOATHOCTHU CJIy‘IaI\/JIHI)IX CO6I)ITI/H>'I;

-YMCHUC IPUMCHATH H3YUCHHBIC IIOHATUA, PE3YJIbTAaThl W MCTOABI MpPU PCIICHHMU 3aJad H3
Pa3siIMUHBIX PasacjIoB KypcCa, B TOM YHCIC 3aJa4, HC CBOAAINIMXCA K HEMOCPCACTBCHHOMY
MPHUMCHCHUIO U3BCCTHBIX aJITOPUTMOB.

Ilnanupyembie pe3yibTaThl H3YyUYeHHs Y4eOHOro npeamera «Aaredpa»

1lo okonuanuu usyuenus Kypca y4awuiics O0a4CeH yMemsy:

Auareopa -7

Hcnonvzoeams TIpUM pEIIEHUMM MaTeMaTHYECKUX 3aJad, MX 0OOCHOBAaHMHU M IPOBEpPKE
HaWJICHHOTO PELICHUs 3HaHUE O:

- HaTypaJIBHBIX, OCIIbIX, paHI/IOHa.]'H)HI)IX, I/IppaHI/IOHaIH)HI)IX, }IeﬁCTBHTeHBHBIX qHuciax,
- CTEIEHHU C HAaTypaJIbHBIMU MOKA3aTEISIMU M UX CBOWCTBAX;

- OJIHOWJIEHAX W MpaBUjiax JICUCTBUIN C HUMH;

- MHOTOYJIEHAX M MpaBUWJIax JACHCTBHUI C HUMU;

- (bopMynax COKpamEéHHOTO YMHOXKCHHS;

- TOXKJESCTBAaX; METOJAX J0Ka3aTeIbCTBA TOXKICCTB;

- JUHEWHBIX YPaBHEHUSAX C OJTHOM HEM3BECTHOM M METOJIaX UX PEIICHUS,

- CHCTeMax JIBYX JINHEWHBIX YPAaBHCHHUH C IBYMsI HEU3BECTHBIMU M METOJIaX UX PEUICHUS.
- 6bINOJIHAMb IEUCTBHS C OTHOWIEHAMHY H MHOTOYJIEHAMU;

- V3Haeams B BRIPAKEHUAX (GOPMYIIBI COKPAIIEHHOTO YMHOKEHHUS U IPUMEHSTH UX;

- PAack1aovbléams MHOTOWICHBI HA MHOYKUTEIIH;

- 8bINOJHAMb TOXKIACCTBEHHBIC TPEOOPA30BAHMSI LIEIIBIX ATeOPANUECKUX BBIPAKCHHIA;
- 0oka3vleamsv MPOCTEHIIINE TOXKICCTBA;

- HAxoO0ums YMCIIO COUYCTAHUN U YHCIIO pa3MeEIICHUH;

- peuwiams TUHEWHBbIE YPABHEHUS C OJJHOW HEU3BECTHOM;

- peuiamsb CHCTCMBI JBYX JIMHEMHBIX ypaBHeHI/Iﬁ C JIBYMsS HCHU3BCCTHBIMH MCETOJAOM
IOACTAaHOBKHU U MCTOAOM anre6panqecxor0 CJIOXKCHUA,

- peuiamsb TCKCTOBBIC 3a/1a4X C TIOMOIIBIO JIMHEWHBIX ypaBHeHI/Iﬁ N CUCTEM,

- Haxooumo pCHICHUS <GKU3HCHHBIX» (KOMHeTeHTHOCTHLIX) 3aa4, B KOTOPBIX UCIIOJIb3YIOTCA
MaTEMaTUYCCKHUEC CPCACTBA,

- co30asamv TMPOAYKT (pE3ylbTaT MPOCKTHOW NEATENBHOCTH), IS M3YYCHHUS U OMHCAHHUS
KOTOPOTO MCHOJB3YIOTCSI MaTeMaTUHYECKUE CPEICTBA.



—ymemb TIPeoOpa30BBIBATH ANreOpandecKrue BEIPAKEHUS, peliaTh YpaBHEHHS C OJTHON
IIEPEMEHHOM;

—HaxoOums  00JAacTh  oOmpenesieHuss  (QYHKIUH, CTPOUTh  TpapuKH  MPSIMOM
MPONOPIMOHATBHOCTH U JTMHEHHON (QYHKIINH;

—6blNOJIHANb I[eflCTBHSI Haa CTCIICHAMU C HATYPAJIbHBIMU IIOKA3aTCIISIMU,

—6blNOoJIHAMb  CIIOKCHUC, BbIYUTAHHUC W YMHOXCHUC MHOTIOYJICHOB, pPaCKJ/IaJAbIBATh
MHOT'OYJICHBI HA MHOXXUTCIIN,

—npumersams GOPMYIBI COKPAILICHHOTO YMHOXEHHS B TPE0OPa30BaHUX IIEIBIX BEIPAKCHUN
B MHOTOWIEHBI M B Pa3JIOKEHUU MHOTOWICHOB Ha MHOKHUTEIIN;

—yMmemsb pelaTb CUCTEMbI JMHEMHBIX YPAaBHEHUM C JBYMS MEPEMEHHBIMU U IIPUMEHSTh UX
IIpY PELICHUH TEKCTOBBIX 3a/a4.

Aureopa - 8
Hcnonvszoeams ipu pellIeHUN MaTEMAaTUYECKUX 3a]a4, UX 000CHOBaHUM U IPOBEPKE
HaWJICHHOTO pEUICHUs 3HaHME O:

anreOpandecKkoil Apodu; OCHOBHOM CBOMCTRBE JApoOH;
- IpaBWJIax JEHCTBUII ¢ anredpandeckuMu Apo0smu;
- CTETeHSX C [EIBIMH IMOKa3aTeNIsIMI U UX CBOHCTBAX;

- CTaHJAPTHOM BHJIC YMCJIA;

k .
- QyHKUMIX y = kx+b, y=x>, Y = —, UX CBOICTBaxX 1 rpapukax;
X

- TOHSTHH KBaJIPaTHOTO KOPHS U apu(METHUYECKOTO KBaIpaTHOTO KOPHS;

- CBOMCTBaX apu(METUUECKUX KBAJIPATHBIX KOPHEH;
- (pyakuum y =+/x , €€ cBolicTBax U rpaduke;
- (dopmyrie s KOpHEH KBaIpaTHOTO ypaBHEHUS;

- TeopeMme Buera /uig npuBeAEHHOTO M 00IIEr0 KBaJpaTHOTO YpaBHEHUS,

- OCHOBHBIX METOJaX PEIICHHU LEIBIX pallMOHAJIbHBIX ypaBHeHHfIZ MCTOAC PA3JI0OXKCHUSA
Ha MHOXXHUTCIIN U METOJAC 3aMCHbI HCHSBCCTHOﬁ;

METO/Ie pelieHus APOOHBIX PAIMOHATIBHBIX YPAaBHECHUH;

- OCHOBHBIX METOJaX PCUICHHS CUCTEM PAIllHOHAILHBIX YPAaBHCHHIA.

- cokpawams anredpanvecKkue aApoou;

- 8bINOAHAMb APUPMETHUECKHE ICUCTBUS C AlITeOpanvdecKuMu JIPOOsSMH;

- UCNONIb308amMb CBOWCTBA CTETICHEH C IENBIMH MOKA3aTENSIMHU MPH PEIICHUN 3a/1a4;
- 3anucvlgams YNCIa B CTAHAPTHOM BHJIE;

- 6blnojHAmMb TOXKACCTBCHHBIC npeo6pa3OBaHI/151 pantuOHAJIIBHBIX BBIpa)KeHPIfI;

k
cmpoumsb rpaduku GyHKuuit y = kx+b, y=x>, Y = — M UCTOIB30BATh MX CBOHCTBA
X

IIpu pCIICHUHU 3aa4;
- 6bl4UCIANb apI/I(I)MeTI/I‘-IeCKI/IC KBaJApaTHBIC KOPHU,

- NpumeHsmMb CBOMCTBA apU(PMETUUECKUX KBAIPATHBIX KOPHEW NPU PEIICHNH 3a/1a4;



- cmpoums TpaduK QyHKIIUU y = /X U UCHOJB30BATh €r0 CBOWCTBA MPU PEIICHUU 3a/1a4;
- pewiamsb KBAJAPaTHbIE ypaBHEHMUS;
- npumeHams TeopeMy Buera npu pelieHuu 3aaay;

- pewiams UEIbIE PAlMOHAJIbHBIC YPABHEHUSI METOJOM PA3JIOKEHHS HA MHOXKUTEIU U
METOJ0M 3aMEHBI HEM3BECTHOM;

- peuiams TPOOHBIE yPABHEHUS;
- peuwiams CUCTEMBI pallMOHAIbHbBIX YPaBHEHU;

- pewiamsb TEKCTOBBIE 33JIa4M C TIOMOILbIO KBAJIPATHBIX U PALlMOHAJIBLHBIX YPABHEHUHN U UX
CHUCTEM;

- HaxoOoumv PEUIEHHUs] <(OKU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3aJady, B KOTOPBIX
UCIOJb3YIOTCS MATEMaTUUECKHE CPEJICTBA;

- co30asamv TMPOJYKT (Pe3yabTaT MPOEKTHOM AESITEIbHOCTH), sl U3YUEHUs U ONHUCAHUS
KOTOPOTO MCMOJIb3YIOTCS MAaTEMaTHYECKHE CPECTBA.

-yYMETh BBINOJIHATH TOXKJECTBEHHbIE TPe0oOpa30BaHKsl pallUOHAIbHBIX BHIPAKEHUM;

-MMETh NPEeJCTaBIeHNEe 00 UPPALMOHAIBHBIX YUCIIaX, YMETh BBINOIHITH MpeoOpazoBaHus,
COJIepXKalIuX KOPHU;

-YMETh PEIIaTh KBAAPATHBIC YPABHCHUSA, pallMOHAJIBHBIC YPAaBHCHHA W NPHUMCECHATH UX K
PEHICHHUIO 3a1a4;

-yMETh pelaTh JMHEHHbIE HEPABEHCTBA C OJHOM MEPEMEHHOMN U UX CUCTEMBI;

-TIPUMEHSTh  CBOMCTBa CTENEHW C IEJIbIM TI0Ka3aTeleM B  BBIYHCICHHUAX H
npeoOpa3oBaHMIX;

-UMETh HavYaJIbHBIC TIPEJICTABICHUS O COOpPE U TPYNIUPOBKE CTATUCTHYCCKUX JAHHBIX, UX
HarJIsAHOW MHTEPIIPETaIUH.

Auredpa — 9

Hcnonvzosamo IIpu p€IICHUN MAaTEMATUYCCKUX 3aaad, UX 000CHOBaHHUU H ITPOBEPKE

HaﬁHeHHOFO PEIICHUS 3HAHUE O:

CBOMCTBAxX YMCIOBBIX HEPABEHCTB;

METO/IaX PEIICHUS JIUHEHHBIX HEPABEHCTB;

CBOMCTBaX KBaJpaTUYHON (PYHKIINH;

METO/IaX PEIICHUs KBaJAPATHBIX HEPABEHCTB;

METO/I€ HUHTEPBAJIOB ISl PEIICHUS PAllUOHAIBHBIX HEPABEHCTB;

MCETOAaX PCIICHUA CUCTCEM HCPABCHCTB,

CBOMCTBaX M rpaduke QyHKINHU Y = X" IPH HATYPAILHOM 71}

ONPpCACIICHUU U CBOMCTBaX KOpHCﬁ CTCIICHU 11,
CTCIICHAX C pallMUOHAJIbBHBIMU TTOKA3aTCIISIMU U UX CBOIZCTBB.X;

OTIpE/IeNIEHNH U OCHOBHBIX CBOMCTBaX apH(pMeTHUecKoil mporpeccuu; ¢opmyne amis

HaXO0XKJACHUSA CyMMbI €€ HECKOJIbKHUX INCPBLIX YJICHOB,

ONpCACIICHNU U OCHOBHBIX CBOMCTBax FCOMGTpPI‘-IGCKOfI mporpeccuu; (bopMlee JJIA

HaXO0XKJACHUSA CyMMbI €€ HECKOJIbKHUX INCPBLIX YJICHOB;



- (opmyse s cyMMbl OECKOHEYHOI reOMEeTPUYECKOM MPOTrPecCHr CO 3HAMEHATEIIEM,
MCHBIINM 110 MOAYJIIO CIUNHHIIBI.

- Ucnonvzoeame CBONCTBA YUCIOBBIX HEPABEHCTB A1l IPEOOpPA30BaHUs HEPABEHCTB;

00Ka3b16ams MPOCTENIINE HEPABEHCTBA;

peutamo JINHEITHBIC HCPAaBCHCTBA,

cmpoumsb TpapuK KBaIpaTUIHON (YHKIIMH ¥ UCIIOJIE30BATh €0 MPHU PEIICHUH 33]1aY;

- pewiamsb KBaJpaTHbIE HEPABEHCTBA,

- pewiamsb palMOHAIIbHbIE HEPABEHCTBA METOJJOM HHTEPBAJIOB;

- peuwiamv CUCTEMbl HEPABEHCTB;

- cmpoums Tpahuk QyHKIHUK y = X' TPU HATYPATHPHOM MU WCIOJIB30BaTh €ro IPHU
pelieHuy 3a1ay;

- Haxooumsv KOPHU CTCIICHMU 11,

UCNOIb306aMb CBOUCTBA KOPHEHN CTENIEHHU NIPU TOXKIECTBEHHBIX MPEOOPA30BAHUSAX;

Haxooumsv 3HAUCHHS CTEIICHEN C palroOHaJIbHBIMU IMOKA3aTCIIAMU;

pewamsb OCHOBHBIE 33]1a4l Ha apU(PMETHUECKYIO0 M T€OMETPUUECKYIO IIPOTPECCUH;

Haxooums CyMMY OECKOHEUYHOUN T€OMEeTpUUYECKOI MPOrpeccuy co 3HaMEHaTeleM,
MEHBIIIAM TI0 MOIYITIO €NHUIIBI;

- HaxoOoums PpEUIeHHUs] <(CKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/lady, B KOTOPBIX
HCIOJIb3YIOTCSI MaTEMaTHUECKUE CPENICTBA;

- co30asamy MPOIYKT (pe3yabTaT MPOEKTHOU AESITENbHOCTH), IJIS U3YUCHUS U OTHUCAHUS
KOTOPOTO HCMOJIb3YIOTCS MaTeMaTHYECKHE CPEACTBaA.

Conep:kanne yueOHOro npeaMera «Ajareopa»
7 — 9 kn1accoB

B cootBercTBUUM ¢ TpeboBaHusiMU DenepanbHOrO rocyIapcTBEHHOro 00pa3oBaTeIbHOTO
CTaHJIapTa OCHOBHOro oOmiero oOpaszoBaHus B 7-9 kimaccax mnpeamer «MaremaTuka»
JenuTCs Ha JBa mpenMmera: «Anredpa» u «l'eomerpusi». OOmiee KOJIUYECTBO YPOKOB
anreOpsl B Henento B 7 — 9 kiace — no 4 vaca; B rogy 7 — 9 kiacc — no 416 vaca, 3a kypc 7
— 9 xyacc Bcero 416 gacos.Pacnipenenenune yaeOHOro BpeMEHU MEXIY 3TUMH MpeaMETaMu
MIpPE/ICTaBJICHO B TaOIUIIE.

KoanuectBo
KosanuectBo
Kype 4acoB B
YacoB B I'ojl
HeJIeTI0
Anre0pa 7 kiace 3 105
AnreOpa 8 kiace 4 140
Anrebpa 9 knacc 4 136
UTOIro 381
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Cooepoicanue mamemamuyeckoeo 00pa308aHusB OCHOBHOW TIKoJie (opMHpyeTcss Ha OCHOBE
(GyHIaMEHTAJIBHOTO sIJIpa MIKOJILHOTO MaTeMaTHYECKOTO 00pa3oBaHus. B mporpaMmMe oHO TpeaCTaBIICHO
B BUIC COBOKYHHOCTI/I COI[ep)KaTeHBHBIX pa3I[eJIOB, KOHerTI/I3I/Ipy10H_[I/IX COOTBGTCTBYIOH_II/IG 6JIOKI/I
(yHIaMEHTAIBHOTO sJ[pa MPUMEHUTEILHO K OCHOBHOU mikoje. [Iporpamma periameHTHpYET o0beM
Martepuana, 00s3aTeIbHOTO ISl U3y4eHUs] B OCHOBHOM ITKOJIE, a TAaKXKe JAeT €ro PachpeleiCHUe MKy
5—6 u 7—9 knaccamu.

CopnepkaHue MaTeMaTH4ecKoro oO0pa3oBaHMs B OCHOBHOHM IIKOJIE BKIIIOYAeT —CIEAYIOIINE
pasnensl:apugmemuxa, anrcebpa, hyHKyuu, 6epoSMHOCMy U cmamucmuka, 2eomempus. Hapsany ¢ 3tum B
HEro BKJIIOYEHBI [1BA JIONIOJHUTEIbHBIX PA3Jela: J02UKA U MHOJCECMEA, MAMEMAMUKA 6 UCTOPUUECKOM
pazeumuu, 9TO CBA3aHO C peaiu3anueil nenei oOnenHTEeIUIEKTYalIbHOTO U OOLIEKYJIBTYPHOTO PAa3BUTHS
yuamuxcs. Coaep:kaHue KaxJI0ro U3 3TUX pas3AeiaoB pa3BOPAaYUBAETCS B COJACPKATEIBHO-METOANYECKYIO
JIMHUIO, MPOHU3BIBAIOLIYI0O BCE OCHOBHBIE DPa3/eibl COAEPKAHMS MaTeMaTHYecKoro oOpa3oBaHMsI Ha
JTAHHOW CTYNEeHH OOy4YeHHUsl.

Conepxxanne pazaena «ApudmeTuka» CIyxKuUT 0a30i Ui JadbHEUIErO0 HM3yYEHHUs YYallUMHCS
MaTeMAaTUKH, CIIOCOOCTBYET Pa3BUTHIO MX JIOTMYECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHHS TIOJb-
30BaThCsl AITOPUTMAMH, a TaKKe NPUOOPETEHHIO TMPAKTHYECKHMX HABBHIKOB, HEOOXOIMMBIX B
MTOBCETHEBHOH XKM3HU. Pa3BUTHE TIOHATHS O YMCIie B OCHOBHOM HIKOJIE CBSI3aHO C PAIMOHATIBHBIMH H M-
panMoOHATFHBIMU YHCIIaMH, (OPMHPOBAHUEM TIEPBHUYHBIX TIPEJICTABICHUN O ICWCTBUTEIHFHOM YHCIIE.
3aBepIieHue YUCIOBOH JMHUYN (CHCTEMATH3AIMs CBEICHUH O ACHCTBUTEIBHBIX YUCIAX, O KOMIUIEKCHBIX
yHcliax), TaK jke Kak U 0oJiee CloKHbIE BOMpPOCckl apudmeTHku (anroput™ EBkinga, ocHOBHasl Teopema
apu(METHKH ), OTHECEHO K CTYIEHU OOIIEro cpeaHero (MmoJiHoro) oopa3oBaHus.

Conepxanme pasnena «AnreOpa» HampaBlieHO Ha (OPMHPOBAHWE Y YJANIMXCS MaTEMaTHYECKOTO
amnmapara JuIs PelIeHUs 3a/1ad U3 Pa3HBIX Pa3/IejlOB MAaTEMAaTHKH, CMEKHBIX MPEAMETOB, OKPYyXKaromei
peambHOCTH. SI3BIK  anreOpbl TMOMYEPKUBACT 3HAUCHHE MAaTEMaTHKH Kak s3bIKa JUISI TIOCTPOCHUS
MaTeMaTHYEeCKUX MOJICIICH MPOIIECCOB U SBICHHUI peabHOro Mupa. B 3amaun n3ydenus: anreOpsl BXOIAT
TaKXKe Pa3BUTHE AITOPUTMHYECKOTO MBIIICHHS, HEOOXOJMMOTO, B YaCTHOCTH, JJISI YCBOGHHUS Kypca
nH(POPMATHKH, OBIIAJICHUS HABBIKAMU JIEAYKTHBHBIX paccykaeHuid. [IpeoOpa3oBanue CMMBOJIBHBIX (hopm
BHOCHUT cCHeNU(UYECKUA BKJIAJ B pPa3BUTHE BOOOPAKEHUS YYAIIMXCA, HMX CIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOpPYECTBY. B OCHOBHOW IIIKOJIE MaTepuall TPYNIUPYETCS BOKPYr PAlMOHAIBHBIX
BBIPQ)KCHUH, a BOINPOCHI, CBSI3aHHBIC C HPPAIMOHAIBHBIMH BBIPOKCHUSMH, C TPUTOHOMETPUYCCKUMHU
GyHKIUSAMU u TpeoOpa3oBaHUSIMH, BXOIST B COJIEpKAHHE Kypca MaTeMaTUKW HA CTapiied CTyNeHH
00y4eHHS B IITKOJIE.

Copepxanue pazaena «OyHKIMM» HallEJICHO Ha IMOJyYEHHE IIKOJbHUKAMU KOHKPETHBIX 3HAHUH O
GYHKIMM KaKk BaKHEWIIEH MaTeMaTW4ecKod MOJeNnu Ui ONMUCAHHS M HCCIEAOBaHUSA Pa3zHOOOpa3HbIX
npoueccoB. M3ydeHune 3Toro marepualia COCOOCTBYET Pa3BUTHIO Y y4alllMXCS YMEHHUS HCIOJIb30BaTh
pa3iIUyYHbIE S3bIKM MaTeMaTHKU (CIIOBECHBIM, CUMBOJMYECKUH, Trpaduveckuii), BHOCUT BKJIaa B
(dhopMUpOBaHKE MIPEICTABICHUI O POJIM MAaTEMATUKH B Pa3BUTHH LIUBUIIU3ALUU U KYIbTYPBHI.

Paznen «BeposATHOCTh M CTaTUCTHKA» — O00s3aTelIbHbI KOMIIOHEHT ILIKOJBHOIO OOpa30BaHMs,
YCWIMBAIOLIUI €ro MpHUKJIAJHOE U MPAKTUUECKOe 3HaYeHHe. DTOT MaTepral HEOOXOIUM MPEXIE BCEro
s (OpMUpOBaHMs Yy ywamuxcs (yHKIMOHAIbHOM TI'paMOTHOCTM — YMEHHUH BOCHPUHHMMATh U
KPUTHYECKH aHaJM3UpOBaTh MH(GOpPMAIMIO, TMPEJICTABICHHY0 B pa3iMYHbIX (OpMax, MOHHUMATh
BEPOSITHOCTHBIA XapaKTEp MHOTUX PEAJIbHBIX 3aBHCHUMOCTEH, MPOBOJAUTH MPOCTEHIINE BEPOATHOCTHBIE
pacuetsl. M3ydeHne 0cHOB KOMOMHATOPUKHU TO3BOJIUT YYalIMMCS pacCMaTpUBAaTh CIIyyaH, OCYIECTBIIATh
nepebop U MoJCYeT YKcia BapuaHTOB, B TOM YHCJIE B IPOCTEHUIIMX MPUKIJIAIHBIX 334a4ax.

HpI/I HU3YUCHHUU CTATUCTUKHU U BCPOATHOCTH PACHIUPAIOTCA NMPCACTABJICHUA O COBpCMCHHOfI KapTHUHC
MHUpa U MCTOAAX €ro HCCICHOBAHHA, Q)OpMpreTCSI INOHUMAHHUEC POJIN CTATUCTUKHU KaK HNCTOYHHKA
COIIMAILHO 3HAYUMOM I/IH(bOpMaI_II/II/I 1 3aKJIaJIbIBAOTCSA OCHOBBI BEPOATHOCTHOTO MBIIIJICHUS.

OCO00EHHOCTBIO pasaciia «JIoruka 1 MHOXKECTBay SBJISIETCS TO, 4TO Hpe,Z[CTaBJ'ICHHHﬁ B HCM MaTcpual
NpEUMYIICCTBCHHO H3Yy4YaCTCd U UCIOJB3YCTCA PACHPCACICHHO — B XOJC PACCMOTPCHUA PA3JIMYHBIX
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BonpocoB Kypca. COOTBETCTBYIOLIMN MaTepua HaleIeH Ha MaTeMAaTHUYECKOE DPA3BUTHE ydalllMXcs,
(hopMHUpOBaHHE Y HUX YMEHHS TOYHO, CKATO M SICHO M3JIaraTh MBICIIA B YCTHOUM M MMCbMEHHOU peuH.

Paznen «MaremaTuka B HCTOPUYECKOM pa3BUTUW» TpeAHA3HA4eH Uit (QopMUpOBaHHSA
IIPEJICTaBICHUIM O MaTeEMaTUKE KaK YaCTH YEJOBEUECKOMN KyJbTYpHI, s OOLIEro pa3BUTUS IIKOJIBHUKOB,
IVl CO3JaHUs KYJNbTYPHO-UCTOPHUYECKOW cpenpl oOydeHus. Ha Hero He BBIJENsAETCS CHENHATbHBIX
YPOKOB, YCBOEGHHE €0 HE KOHTPOJUPYETCS, HO COAEpKaHHE 3TOr0 pa3fiesia OpraHuyHO MPUCYTCTBYET B
y4eOHOM TpoIiecce KaK CBOEro poja ryMaHUTApHBIN (HOH MPH pacCMOTPEHUH MPOOIEMaTHKH OCHOBHOTO
COJIep’KaHUs MaTEMaTUYECKOTro 00Opa3oBaHMUsL.

7 kJjacc:

1. Bblpa)l(eﬂl/lﬂ, TOXKAECTBA, YPABHCHUS.

UucnoBele BeIpaxeHHs ¢ nepeMeHHbIMU. [Ipocreiinme npeoOpa3oBaHusl BbIpa)KeHUN. Y paBHEHUE,
KOpEHb ypaBHEeHUs. JINHEITHOE ypaBHEHUE C OJTHOM NEpEMEHHON. PellieHne TeKCTOBBIX 3a7a4 METOJ0M
cocTaBlieHUs! ypaBHEHUH. CTaTUCTUYECKUE XapaKTEPUCTUKH.

OcHOBHasl 11€71b — CUCTEMATU3UPOBaTh U 000OLIUTH CBEIEHUS O IPEOOPa3OBAHMSIX
anredpanvyecKuX BbIPaXEHUI U PEILIEHUU YPaBHEHUH C OJTHOM epeMeHHOM.

[lepBas Tema Kypca 7 Kinacca SBJISETCS CBA3YIOIIMM 3BEHOM MEXIYy KypCOM MaTeMaTuku 5S—~6
KJIaCCOB U KypCOM a.m"e6p},1. B ment 3aKPCIUIAIOTCA BBIYHUCIUTCIIbHBIC HABBIKU, CUCTEMATU3UPYIOTCA U
000011at0TCS CBEACHUS O MPeoOpa30BaHUIX BbIpaXEHUI U pellIeHNH YpaBHEHHH.

Haxosxienne 3Ha4eHUI YUCTOBBIX U OYKBEHHBIX BBIPAKEHUHN Ja€T BO3MOKHOCTD MIOBTOPHUTH C
YYaIIUMHUCS TIpaBUjIa ICUCTBHUI C palliOHATBHBIMHA YUCIAaMHU. Y MEHUS BBITIOJNHATH apu(pMeTHIeCKre
JEUCTBUS C pallMOHATbHBIMU YHCIaMHU SIBJISIFOTCSI OOPHBIMU IS BCEro Kypca anredpsl. Criemyer
BBISICHUTB, HACKOJILKO MPOYHO OBJIAAETN UMM YYallUecs, U B CIydae He0OOX0IMMOCTH OpraHU30BaTh
MMOBTOPEHUE C LENbIO JIMKBUAALNHU BBISBICHHBIX MTPOOEoB. Pa3BUTHIO HABBIKOB BBIYUCICHUN JOKHO
YAETATHCS CEPbEe3HOE BHUMAHUE U B JaJIbHEHIIEM MTPU U3YyUEHHUH JIPYTHX TEM Kypca alreOphl.

B cBs13u ¢ paccMoTpeHreM BOMpoca 0 CPaBHEHUU 3HAYEHUN BBIPAKEHUM PACIIUPSAIOTCS CBEICHUS O
HEpaBEHCTBaX: BBOJATCS 3HAKU HEPABEHCTB, JAETCS MOHSITHE O JBOMHBIX HEPABEHCTBAX.

[Ipu paccmoTpeHun npeoOpa3oBaHuil BEIpaKeHUH POpMaNbHO-ONEpaTUBHBIE YMEHHUS OCTAIOTCS
Ha TOM € YpOBHE, yJalluecs MoJHUMAI0TCS Ha HOBYIO CTYIIEHb B OBJIaJIcHHH Teopueil. BBoasarcs
MOHATHS «TOXKJECTBEHHO PaBHbBIC BBIPAXKEHUS», «TOKIECTBO», «TOXKIAECTBEHHOE MpeoOpa3zoBaHue
BBIPAKEHUI», COJIep:KaHnue KOTOPBIX OYJIET MOCTOSIHHO PACKPBIBATHCS U YIIYONIAThCA MIPH U3y4EeHUN
npeoOpa3oBaHUid pa3IMyYHbIX allredpandeckux BeipaxeHui. [loquepkuBaeTcs, 4To OCHOBY
TOKJIECTBEHHBIX MPe0Opa30BaHUIl COCTABIISIIOT CBOMCTBA JEMCTBUI HAJl YNCITAMH.

YcunuBaercs posib TEOPETUYECKUX CBECHUN IPU pacCMOTpeHUH ypaBHeHUH. C 1elbio
o0ecreyeHnss 0CO3HAHHOTO BOCHPUATHUS YYAIIUMUCS alTOPUTMOB PELIEHUS] YpaBHEHUM BBOAUTCS
BCIIOMOTaTEJIbHOE MOHATHE PAaBHOCWIIBHOCTH YPaBHEHUH, (POPMYIUPYIOTCS U pa3bsCHIIOTCS Ha
KOHKPETHBIX PUMepax CBOWCTBA paBHOCHIIBHOCTH. /laeTcst HOHATHE TMHEHHOIO YpaBHEHUS U
UCClIelyeTcsl BOIPOC O YKcie ero kopHeil. B cucreme ynpaxxueHuit ocoboe BHUMaHHE yenseTcs
peleHHIo YpaBHEHHH BU/Ia ax = bIIpH pa3MyHbIX 3HaUeHusX a u b. [Ipogomkaercs pabdora 1o
(OPMHUPOBAHUIO Y yUYAIIUXCS YMEHUS MCIIOJIb30BaTh alnapaT ypaBHEHHM KaKk CPeJICTBO AJIS peIIeHUs
TEKCTOBBIX 337[a4. YPOBEHb CII0KHOCTH 3334 3[1ECh OCTAETCs TAKUM XK€, Kak B 6 Kiacce.

I/ISYLIGHI/IC TEMbI 3aBCPHIACTCA O3HAKOMJICHUCM Y4YalIUXCA C HpOCTeI\/'IH_II/IMI/I CTaTUCTUYCCKUMU
XapaKTCPUCTUKAMU: CPCAHUM apI/Iq)MeTI/I‘leCKI/IM, MOﬂOﬁ, MCHHaHOﬁ, pa3dMaxoMm. VYyammecs J0IKHBI
YMETH UCIIOJIB30BATh 3TU XapPAKTCPUCTUKHU JIA aHaIn3a pAad JaHHBIX B HECJIOXKHBIX CUTYyallUAX.

Koumponvnvix pabom: 1

2. CreneHb ¢ HATYPAJbHBIM OKa3aTeJeM.
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CreneHb ¢ HaTypalbHbBIM IIOKa3aTeneM H ee cBoiictBa. OpHounen. OyHKIMU y = X2, y = X°H UX

rpaduKy.

Ocnosuas ueib — BBIpaGOTaTB YMCHUC BBIINIOJIHATDH I[€I>'ICTBH$I Haa CTCHCHAMU C HATypaJIbHBIMHA
IIOKa3aTCIIMHU.

B nmamHOM TeMe paeTcda OIpeneeHuE CTENEHU C HaTypajdbHbIM IOKaszartenemM. B Kkypce
MaTeMaThKu O Kjacca y4aliuecsl YK€ BCTPEHalMCh C MPUMEpaMy BO3BEJCHUS YMCel B CTENeHb. B
CBSI3M C BBIYHCICHUEM 3HAYEHUW CTENEHW B 7 KJIacce JAeTCANPEICTABICHUE HAXOXKICHUU
3HAYEHU CTENEHM C TIOMOIIBI0 KaJbKyisaTopa. PaccmarpuBaroTcsi CBOMCTBAa CTENEHU C
HaTypaJbHBIM IOKa3zartesneM. Ha mpumepe aokas3aTenbCTBa CBOWCTB CTEIEHU YYallWeCs BIIEPBBIE
3HAKOMATCA C JOKa3aTelbCTBaMH, IPOBOJUMBIMU Ha airebpanyeckoM wmatepuaiie. CBoiicTBa
CTEIEHU C HATYpPaJIbHBIM IOKA3aTEJIEM HAaxXOASAT MPUMEHECHHE IPU YMHOXKEHHUH OJHOYJICHOB H
BO3BE/ICHUM OJHOWICHOB B CTE€NEHb. lIpyM HaXOXIEHWM 3HAYEHUW BBIPAKEHUH, COIEpKAIIUX
CTENEeHHU, 0c000€ BHUMAaHUE CIeAYeT 0OpaTUTh Ha MOPSIOK JEHCTBUM.

PaccmoTpenne Qynkmuil y = x%, y = X°HO03BOJISIET HPOJOJKUTH paboTy mo (GOpPMHPOBAHUIO
YMEHUM CTpOUTh U uuTaTh Tpaduku ¢GyHKuM. BaxHo o00paTuTh BHMMaHHE YdYalIuxXcs Ha
ocoOeHHOCTH rpaguka (YHKIMM y = X>: rpaQuk IpOXOJUT Yepe3 Hayaao KOOPAMHAT, OCh

OysIBIsIETCSl €T0 OChI0 CUMMETPHH, TpaduK PacrosioKeH B BEPXHEH MOJTYIIIOCKOCTH.

YMeHHe CTPOUTh rpauku GYHKIMHA Y = X°U y = X UCHOJIb3YeTCs I O3HAKOMJICHHS yUaIUXCsl ¢
rpaduyecKkuM crocoOoM pelIeHus: ypaBHEHHIH.

Konmponvnvix pabom: 1
3. MHoro4wieHsl.

Muorounen. CloxeHHe, BbIUYMTAHUE MW YMHOXXEHHWE MHOTOWIEHOB. PaznoxeHue
MHOTOYJIEHOB HAa MHOKUTEIH.

OcnosHnas yeilb — BBIpa6OTaTB YMEHUE BBINOJHATE CJIOXKCHUC, BBIUYMTAHUEC, YMHOXKCHUC
MHOT'OYJICHOB U Pa3JIO’KCHUEC MHOTI'OYJICHOB HA MHOXKHUTCIIN.

Jannast Tema urpaer (pyHIaMEHTalbHYIO pOJib B (OPMUPOBAHUU YMEHHS BBINOJHATH
TOXKJIECTBEHHBIE TpeoOpa3oBaHusi anreOpanyeckux BblpakeHuil. dopmupyembie 37eCh
(bopManbHO-OTIEPAaTUBHBIE YMEHUS SIBJISIIOTCSI OMOPHBIMU TpPH  HM3YyYEHUH JCHCTBHM C
paloHaIbHBIMU IPOOSIMH, KOPHSIMU, CTETICHSMU C PallHOHATbHBIMU MOKA3aTENISIMU.

I/I3yquI/Ie TEMblI HAaYHUHACTCIA C BBCIACHU MMOHATHH MHOIo4JicHa, CTaHJapTHOTO BHAA
MHOT'OYJICHA, CTCIICHH MHOI'OYJICHA. OCHOBHOE MECTO B APTOM TeME 3aHHMAarOT AJIrOPpHUTMBIL
HeﬁCTBHﬁ C MHOTOYJICHAMH — CJIOKCHHE, BBIUUTAHUC U YMHOXCHHUC. yan_[I/IeCH JOJI2KHBI I10-
HUMATb, YTO CYMMY, Pa3HOCTb, IPOU3BCACHUEC MHOT'OYJICHOB BCCTAd MOKHO NIPCACTABUTHL B BUIC
MHOI'O4JICHA. I[CﬁCTBPIH CJIOKCHUS, BBIYUTAHUA W YMHOXCHUA MHOTOYJICHOB BBICTYIIAIOT KaK
COCTaBHOM KOMIIOHEHT B 3aJaHMAX Ha Hp606pa30BaHI/I$I OCJIbIX Bpra)KeHHﬁ. HOSTOMy
HeHeJ’ICCOO6p33HO MNEepEXOIUTh K KOM6I/IHI/IpOBaHHLIM 3alaHusAM  MPEKAC, YCM  YCBOCHBI
OCHOBHBIC aJITOPHUTMBI.

CepLC3HOC BHHUMAaHHE B 3TOH TeMe YACTACTCA PA3JIOKCHUIO MHOTOYJICHOB HAa MHOMKUTCIIN C
IIOMOIIBKO BBIHCCCHHA 3a CKOOKH 06mer0 MHOXHUTCIIAI W C IOMOHIBKO TPYIIIUPOBKU.
COOTBCTCTByIOH_II/Ie HpeO6p330BaHI/I$I HaxXoIsT IIUPOKOC MPUMEHCHUC KAK B KypCE 7 KJacCcCa, TaK
" B IIOCJICAYIOIHUX KYypCax, 0COOCHHO B JIEUCTBUSX C patdnOHaJIbHBIMHA I[p06HMI/I.

B nanHOW TeMme ydamiuecss BCTPEYArOTCS C NPUMEPAMU HMCIOJB30BAaHUS PACCMATPUBAEMBIX
peoOpa3oBaHUil MPHU pelIeHUH Pa3HOOOpPA3HbIX 3a/1a4, B YACTHOCTH MpPH PELICHUN YpaBHEHUI.
3TO MO3BOJISET B XOJI€ U3YUYEHUS TEMBI MPOJIOJDKUTH paboTy 1Mo GOPMUPOBAHUIO YMEHHUS PelaTh
YPaBHEHUS, a TaKXKe pellaTh 3aa4d METOJOM COCTaBJIEHHS yYpaBHEHMH. B uncio ynpakHeHui
BKJIIOUAIOTCS HECJIOKHBIE 3aJaHMsI HAa JJOKa3aTEIbCTBO TOKIECTBA.
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Konmponvnvix pabom: 1

4. ®opmMyJbl COKPAIIEHHOT0 YMHOKEHHS.

Dopmynsl (a + b)? = a® £ 2ab + b2, (a £b)f’= & £ 3d°b + 3ab® £b°, (a £b) (@’ + ab
+ b?) = &’ +b°. Tlpumenenue HopMyn COKPaLIEHHOTO YMHOXEHHs B IIPE0OpPa30BAHUIX
BBIPAXKCHUM.

Ocnosnasi yenb — BbIpa0OTaTh YMEHHE IPUMEHATH (POPMYJBl COKpAIEHHOIO
YMHOKEHUSI B NpPeoOpa3oBaHMSIX LEJbIX BBIPAXKEHWH B MHOIOWIEHBI U B Pa3JIOKEHUU
MHOTOYJIEHOB Ha MHOKUTEJH.

B nanHoli Teme mpopoipkaercss paboTa 1o (OPMUPOBAHUIO Yy YYALIUXCS YMEHHUS
BBITIOJIHATH TOXJACCTBCHHBIC Hp606pa30BaHI/I$I OEJIbIX BLIpa)KeHHﬁ. OcHOBHOE BHHMAaHUE B
Teme yaensercs popmynam (a - b) (a + b) = @’ - b*, (a £ b)? = a® £ 2ab + b*. Yuamuecs
JOJKHBI 3HAaTh 3TU (OPMYJBI U COOTBETCTBYIOILIUE CIOBECHBIE (OPMYIUPOBKH, YMETh
MIPUMEHSTH UX KaK «CIIEBa HAIIPABO», TAaK M «CIIpaBa HAJIEBOY.

Hapsy ¢ yka3aHHBIMM paccMaTpUBaroTCs Takxke QopMynsl (a +b)° = a’+ 3a°b + 3ab’
+b’, a’ +b° = (a £ b) (@ + ab + b*). OnHAKO OHU HAXOAAT MEHbIIEe TPUMEHEHUE B
Kypce, MO3TOMY HE CIIEJyeT H3JIMIIHE YBJIEKAThCS BBIOJHEHHEM YIPaXHEHWH Ha HMX
WCTIOJIb30BaHHUE.

B 3akimrounTenpHON 4acTH TEMbI pacCCMaTPUBAETCS IPUMEHEHUE PA3IMYHBIX IIPUEMOB
pa3ioKeHusT MHOTOYJICHOB Ha MHOMKHTENM, a TaKKe MCIOJIb30BaHHE MPeoOpa3oBaHUM
LETIBIX BBIPAKEHUM 1711 PEIICHMS IIUPOKOTO Kpyra 3ajad.

Koumponvnvix pabom.: 2

S. OyHKHUU.

OyHKIMA, 00yacTh ompeaeneHus (GyHkuwu. Beramcienue 3Ha4YeHWE (QYHKIUU TI0
dbopmyne. I'paduk ¢ynkuun. Ilpsmas mponmopnMoHambHOCTh W ee rpaduk. JIuHeHas

dbyHK1IIMS B ee TpaduK.

OcHogHasi yenp — O3HAKOMHUTH YYalIUXCAd C BaXKHEHIIMMH (PYHKIHMOHAIBHBIMU
MOHATHAMH U ¢ rpauKamMu NpsMOoil MPONOPLHOHAIBHOCTH U TMHEHHON (QyHKIMH 00I11ero
BH/JIA.

JlaHHasi TeMa SBIISIETCS HAYaJbHBIM 3TallOM B CHCTEMATHYEeCKOH (YHKIIMOHAIBHOM
MOJTOTOBKE Y4YalIuXcs. 37eCh BBOJSATCS TaKWe IOHATHS, KaK (QYHKIUS, apryMEHT,
obmacte omnpeneneHus QyHknuu, Trpaduk PyHknun. DyHKIHS TpaKTyeTcs Kak
3aBUCHUMOCTh OJHOW TIEpEeMEHHOM OT JApyrol. VYyamuecs TMOJYy4alOT MEpBOE
MPEJCTaBICHHE O Croco0ax 3amanus (QyHKIUU. B gaHHOW Teme HauMHaeTcs padoTa 1o
(GOPMUPOBAHHIO y yYalIUXCsS YMEHUH HaxoIuTh 1O (opMyse 3HaueHUEe (DYHKIUH IO
M3BECTHOMY 3HAUCHHIO apryMEHTa, BBIMOJHAThH Ty K€ 3a/a4y 1O rpaduky u pemars o
rpaduky oOpaTHyIO 3a7a4y.

OyHKIMOHANbHbIE TOHATHS TOJYYalOT CBOK KOHKPETHU3aLUUI MpU HU3Y4YEeHHUH
JUHEHHONW (YHKIMU M €€ YacTHOTO BHUAA — MPAMOM MPONOPLMOHAIBHOCTH. YMEHUs
CTPOMTH U YUTATh IpauKu 3TUX (QYHKIMH MIKUPOKO HCIONB3YIOTCA Kak B CaMOM Kypce
anreOpbl, TaKk M B Kypcax IeoOMeTpuu M (U3MKU. Ydaliuecs JODKHBI MOHMUMATh, KaK
BIMSIET 3HaK KOd((UIMEHTa Ha PACHOJOXKEHHE B KOOPJMHATHOW IUIOCKOCTH Tpaduka
¢byukuuu y = kx, rie u k # 0, kak 3aBUCUT OT 3HaU€HHUIA Mb B3aMMHOE pacIoJIOKEHHUE
rpadukoB 1BYX QyHKIMHA Buaay = kx + b.

cDOpMI/IpOBElHI/IC BCEX (I)YHKLII/IOH&HLHLIX MOHATUN U BBIpa60TKa COOTBCTCTBYHOIIIUX
HaBbIKOB, a TAaKKC€ H3YYCHUC KOHKPCTHBIX (I)YHKI_II/Iﬁ COMMPOBOKAAOTCA PACCMOTPCHUCM

14



MPUMEPOB peaIbHBIX 3aBUCUMOCTEH MEXIy BEITHMUYMHAMHM, YTO CIIOCOOCTBYET YCHJICHHIO
MPUKIIAJIHOM HANPaBJICHHOCTH Kypca aiareOphl.

Koumponvnvix pabom: 1
6. Cucrembl JIMHEHBIX YPABHEHHIA.

Cucrema ypaBHeHMH. PemieHue cuctembl ABYX JIMHEMHBIX YpaBHEHUH C JBYMs
IIEPEMEHHBIMU M €ro TeOMETpHUYEeCKas HHTepnperanus. PeleHne TEKCTOBBIX 3ajad
METOJIOM COCTAaBJICHUSI CUCTEM YPABHEHUM.

OchosHas yenb — 03HAKOMUTH Y4AIIUXCSA CO CIIOCOOOM PEIIEHUSI CUCTEM JTHMHENHBIX
YPaBHEHUH C IByMSI IEpEMEHHBIMH, BbIpa0OTAaTh YMEHUE pellaTh CUCTEMbl YPaBHEHUN U
IIPUMEHATh UX IIPU PELICHUU TEKCTOBBIX 3a/1a4.

N3ydeHnue cucteM ypaBHEHHH pacripeaensieTcss Mexay Kypcamu 7 U 9 kiaccoB. B 7
KJIaCCC BBOAUTCH MMOHATHUEC CUCTCMBI U paCCMAaTPUBAIOTCA CUCTCMBI JIMHEWHBIX ypaBHeHI/IfI.

N3noxeHne HauymHAeTCs C BBEIACHUS IOHATHS «IMHEHHOE YpPaBHEHHE C JBYMs
IIEpEMEHHBIMIY. B cucTEMy ynpa)XHEHNH BKIIFOYAIOTCS HECIIOKHBIC 3aJJaHUS HA PEIICHHE
JIMHEHHBIX YPABHEHUH C JBYMs IEPEMEHHBIMU B LIEJIBIX YUCIIAX.

dopmupyercss yMEHUE CTPOUTH rpaduk ypaBHeHUsia + by = ¢, rae a # 0 wiu b# 0,
MIpU pa3IM4HbIX 3HaueHUsX a, b, c. Beaenue rpapuyeckux 06pazoB JaeT BOZMOKHOCTh
HaIJISIAHO MCCIIEIOBATh BOMPOC O YHUCIIE PEIICHUN CHCTEMBI JIBYX JIMHEHHBIX YPABHEHUH C
JBYMsI IEPEMEHHBIMU.

OCHOBHOE MECTO B JIAHHOHW TeMe 3aHMMAaeT M3YYCHHE AJITOPUTMOB PEIICHUS CHCTEM
JBYX JMHEHHBIX ypaBHEHUI ¢ IBYMsI IEPEMEHHBIMH CIIOCOOOM MOACTAaHOBKU U CIIOCOOOM
cioxeHus. BBeneHue cucTeM NO3BOJISET 3HAUYUTENBHO PACHIMPUTH KpPYr TEKCTOBBIX
3a/1ay4, perraeMbIX ¢ MOMOIIBIO ammnapara anreopsl. [IpumeHeHne cucteM ynpouaer mpo-
1L[eCC TMepeBoia TaHHBIX 3a/1a4K ¢ OOBIYHOTO A3bIKa Ha SI3bIK YPABHEHHIH.

Konmponwonvix pabom: 1
7. IloBTOpEHUE.

OcHosnas yens. 11oBTOPUTH, 3aKpenUTh U 0000MTH OCHOBHBIC 3YH,
MOJIy4YeHHBIE B 7 KJacce.

Konmponvnvix pabom: 1

8 kiacc:
1. PanuoHaJbHBIE IPOOH.
PammonaneHass ~ apoOb. OcHOBHOE  CBOWMCTBO  Jpo0w, COKpaInieHue apooeii.
ToxxnecTBeHHbIE MPeoOpa3oBaHMs PALUOHAIBHBIX BhIpakeHU.DyHKIMS V= — U ee
X
rpaduk.
OcHogHasi yenb — BBIPAOOTAaTh yMEHHE BBITIONHATH TOXKJIECTBEHHBIE IPEOOpa3OBaAHUS

pallnOHAJIbHBIX BLIpa)I(eHPIfI.

Tak kak JOelcTBHUSA C pantrOHAJIbHBIMU I[p06}IMI/I CYIICCTBCHHBIM 06pa30M OIIMPAKOTCA Ha

JIENCTBUS C MHOTOYJICHAMHM, TO B HadaJl€ TCMbI HeO6XO,Z[I/IMO MOBTOPHUTH C y4JYalllUMUCH
Hp606pa3OBaHI/I$I TECJIbIX BBIpa)KeHPIfI.

I'maBHOE MecTO B JAaHHOW TeMe 3aHHMAIOT aNTOPUTMBI JACUCTBUN ApoOsMH. Ydyarmiuecs

AOJIKHBI IOHUMATh, YTO CyMMY, Pa3HOCTb, ITPOU3BCACHUC U YACTHOC I[pOGCﬁ BCECraa
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MOJKHO TIPeACTaBUTH B BHJE qpodu. [IprnoOperaembie B JaHHOW TeMe YMEHHUS BBIIIOJIHSATD
CIIO)KEHHE, BBIUYMTAHME, YMHOXKEHUE U JEJIEHUe JpoOei SBJIAIOTCS OIOPHBIMU
npeoOpa3oBaHUsAX JAPOOHBIX BbIpaxeHuid. IlosToMy wuM criemyer yxpenauTb ocoboe
BHUMaHHe. HemnenecooOpa3HO mnepexoauTh K KOMOWHHPOBAHHBIM 3aJaHUSIM Ha BCe
JeWCTBUS ¢ poOsSMU Ipexe, 4eM Oyay YyCBOEHBI OCHOBHBIE aITOPUTMBL. 3aJaHUs Ha BCE
JEUCTBUSL C JPOOSIMH HE JIOJDKHBI OBITh W3JUIIHE TPOMO3JKUMHU U TpyaoeMKuMmu.llpu
HaXO0XJCHUM 3HAUYEeHUN JpoOel [aroTcs 3aJaHusl Ha BBIYMUCICHHUS C I[OMOILBIO
KJIBKyJIsATOpa. B 1aHHOM TeMe pacIMpsAIOTCS CBEIEHUA O CTaTUCTUYECKUX
XapaKTEPUCTUKAX. Beoaurcsa IIOHATUE CpPEIHEro TapMOHHUYECKOro psaa
IIOJIOKUTEIBHBIX yucell.M3ydeHue TeMbl 3aBepIIacTCs pacCMOTPEHUEM CBOMCTB

rpadpukapyHKun YV = —-
X

Konmponvnvix pabom: 2
2. CTeneHs € IeJIbIM NMOKa3aTeJaeM. DJeMEeHThI CTATHCTUKH.

Crenenp ¢ 1enbIM TOKazaTeleM W ee cBoicTBa. CraHmapTHBIM BuA 4yucia. HavanbHble
CBeJIeHUs 00 OpraHu3alliy CTATUCTUYECKUX HCCIICTOBAHUM.

OcnosHas yenvb — BbIpabOTATh YMEHUE IPUMEHATh CBOMCTB, CTEIEHHU C LIEJBIM MOKa3aTeIeM
B BBIYHMCIICHUSAX U MPEoOpa3oBaHUAX cPOpPMHUPOBATh HadajdbHbIEC MPEJCTaBIEHUs O cOope
U TPYNIHUPOBKE CTATUCTUYECKUX JaHHBIX, UX HATJSIIHON MHTEPIpETaliu.

B oat0i Teme QopmynHupyroTCs CBOMCTBa CTeMeHM C IIeNIbIM [OKa3zareneM. Merton
JI0Ka3aTelIbcTBa 3TUX CBOMCTB IIOKa3bIBACTCA HA NPUMEPE YMHOXKEHHS CTEIIEHEW C
OIWMHAKOBBIMU OCHOBAHHSIMU. ,HaeTCSI IOHATHUEC O 3aIllMCH 4YHCJia B CTAHAAPTHOM BHJEC.
[IpuBoasTCA MpUMepsl UCHOJIB30BAHUA TAKOM 3amKMcH B (U3MKE, TEXHUKE U JPYrux 00-
JacTAX 3HAaHUU.

VYyamuecss MOJy4alOT HaydajdbHblEe NPEICTABICHUS OO0 OpraHu3allyd CTaTUCTHYECKHUX
uccneaoBanuii. OHHM 3HAKOMATCS C TIOHATHUSAMH TEHEpPAJIbHOM W  BBIOOPOYHOU
COBOKYIMHOCTHU. [IpuBOISTCS mpUMephl MPeICTaBICHUs] CTATUCTUUECKUX JaHHBIX B BUJE
TaOJUI YaCTOT U OTHOCUTEJIBHBIX YACTOT. YYalluMCs Mpe/ylaraloTcs 3aaHus Ha HaXO0X-
JeHHe MO0 TaOluIe 4YacTOT TaKUX CTATUCTHUYECKUX XapaKTEepPUCTHUK, Kak cpeaHee
apudmernueckoe, Mmojia, pazmax. PaccmaTpuBaercs BONpoc 0 HArJIsJHOW MHTEpPIPETAuU
cratuctuyeckoil  umHpopmanuu. M3BecTHple  ydamuMmcs — crnocoObl  HarjsiAHOTO
MIPE/ICTaBJICHUS CTATUCTUYECKHUX JAHHBIX C TOMOUIBIO CTOJIOUATHIX U KPYTOBBIX JHarpaMmm
pacIIUPSIIOTCS 33 CYET BBEACHUS TaKUX MOHATHI, KaK MOJIUTOH U THCTOTpaMMa.

Konmponvnvix pabom: 1

3. KBagpaTHble KOpHH.

[Tonsitne 00 wuppanuoHanbHBIX yHcnax. OOmue cBeleHus O JCHCTBUTEIBHBIX YHUCIIAX.
KBanpatuslii kopenb. [loHsATHE 0 HaXOXIECHUHU MPUOIMKEHHOTO 3HAUEHUS KBAJAPATHOTO
kopHsi. CBolicTBa KBajJpaTHBIX KopHeil. [IpeoOpazoBanusi BeIpaKEHUH, COAEPIKAIINX

KBaJ[paTHbIe KOpHU. DYHKIUSA ) = Jx , ee cBoiictBa n rpaguk.

Ocnosnas yenb — CHUCTEMAaTU3UPOBATH CBEJACHMA O pPALMOHAIBHBIX 4YHCIAX M JaThb
MpeJCTaBIeHUE 00 MPPALMOHATIBHBIX YUCIAX, PACIIMPUB TEM CAaMbIM MOHSTHE O YUCIE;
BbIpabOTaTh yMEHHUE BBIMOJHATH MPe00pa30BaHMsl BEIPAXKEHUH, COJEPIKALINX KBaJpaTHbIE
KOpHH.

B naHHOM TeMe yqyamuecsa - IoJIydaroT HadaJlbHOC  MPEACTABJIICHHUE O IIOHATHHA
JIECTBUTEIILHOIO YMCIIA. C stoit OCIJIBIO O606H.IaIOTC$I HU3BCCTHBIC yUalllUMCA CBCACHUSA O
pallMOHAJIBHBIX YUCJIaX. I[JBI BBCACHUA TOHATHUA UPPATHUOHAIIBHOTO YHCJIa UCIIOJIB3YCTCA
HUHTYUTUBHO IIPEACTABJIICHHUEC O TOM, YTO KaXX I OTPEC30K UMCCT JJIMHY U TIOTOMY Kaxaoi

16



TOYKE KOOPJAMHATHOM NPSAMOU COOTBETCTBYET HEKOTOPOE unciio. [TokaspiBaercs, 4To
CYILECTBYIOT TOYKH, HE UMEIOIIINE pallMOHAIBHBIX a0CIKCC.

[Ipu BBeneHUM MOHSATHUSI KOPHS MOJE3HO O3HAKOMHTH YUYAILUXCSl C HAXOXKJIEHHEM KOpHEH ¢
IIOMOIIBIO KaJIbKYJATOPA.

OcHOBHOE BHHMMAaHHE YACHSACTCA MOHATUIO apu(PMETHYECKOTO KBAJAPATHOTO KOpPHS U
CBOMCTBAM apu(pMETUYECKHX KBAJPATHBIX KOpHEH. /I0Ka3bIBAIOTCS TEOpEMBl O KOpHE H3

IMPOU3BCACHUA U I[pO6I/I, a TaKXKE TOXIECTBO 612 = |a , KOTOPBIC MOJIY4arOT NPUMCHCHUC

B MpeoOpa3oBaHMIX BBIPAKECHUH, COAEpKAINX KBaJpaTHbIE KOpHU. CrieruanbHoe
BHUMAHUE YJAENSAETCS OCBOOOXKACHHUIO OT MPPALMOHAILHOCTH B 3HaMeHareje JpoOu B

a a
- = .
Vb b e
KOPHH, YacTO HCIOJB3yeTCs] KaK B CAMOM Kypce anreOphl, Tak M B Kypcax T'€OMETPHH,
anreOpbl ¥ Ha4yall aHAJIK3a.

BBIPAKECHUSAX BHUAA YMenuenpeoOpa3oBbIBaTh BBIPAKEHUS, COJEPKAIIHIEC

[Iponomxaercst paboTa 1O pPa3BUTUIO (YHKIHMOHAIBHBIX TPEACTABICHUN ydal[UXCS.
PaccmarpuBatoTcst pyHkuusa o = V6, ee croiictBa u rpaduk. [Ipu uzyuenun QyHkuuu

= +/X TIOKa3bIBAETCS €€ B3aNMOCBSI3b KIuen y = x-, rae x > 0.
y OKa3bIBACTCs €€ B3aMOCBSI3b C e 2 taex>0

Konmponwvnvix pabom: 1
4. KBagpaTHble ypaBHeHHUS.

KBagpatHoe ypaBHenme. @Dopmyna KOpHEW KBaJpaTHOro ypaBHeHMs.  Pemenune
palMoOHANBHBIX ypaBHEHMI. Pemienne 3axad, NpuBOASIIMX K KBaJIPAaTHBIM YPaBHEHHSIM U
IIPOCTEHIINM PallMOHAIBHBIM YPABHCHUSIM.

OcHogHas yenp — BbIPAOOTaTh YMEHHS pelIaTh KBaJpaTHbIE ypaBHEHHUS U IpocCTeHIine
paloHaIbHbIE YpaBHEHUS U IPUMEHSATh X K PELICHUIO 3a/1ay.

B navane TeMbl MpUBOAATCS MPUMEPHI PEIICHUS HEMOJHBIX KBaJAPATHBIX YpPaBHEHHUH. DTOT
Marepuan cucTemMarusupyerca. PaccMaTpuBaioTCs anrOpUTMbl PEIICHUS HEMOJIHBIX
KBaJIPAaTHBIX YPaBHEHHUM Pa3IMYHOTO BUJA.

OCHOBHOE BHUMaHHUE CJIEAYET YACIUTh PEUICHUIO YPAaBHEHUI BUIa ax>+bx+c=0,rnea#0,
C HWCTojb30BaHUEM GOpMyJbl KOpHEH. B maHHOW Teme ydwamniuecss 3HAKOMSTCS C
dbopmynamu Buera, BhIpaKalOIMUMH CBSI3b MEXTy KOPHSAMH KBaJpaTHOTO YpPaBHCHHS H
ero ko3¢ dunuenramu. OHU UCTIOIB3YIOTCSA B TaJbHEUIIIEM MPU JI0KA3aTEIHCTBE TEOPEMBI
0 Pa3JI0KEHUHU KBAJAPATHOTO TPEXUICHA Ha JIMHCHHbIE MHOYKUTEIIH.

Yuyamuecss oBlaJieBaloOT crocoooM pEeUICHUA ,I[pO6HBIX pallnOHaJIbHBIX ypaBHCHI/Iﬁ, KOTOpBIﬁ
COCTOHUT B TOM, UYTO PCHICHUC TAKUX ypaBHeHI/Iﬁ CBOAUTCA K PCHICHUIO COOTBETCTBYIOLIUX
OCIbIX ypaBHCHI/Iﬁ C IMOCJICAYIOIIHUM UCKITFOUCHUCM IMOCTOPOHHUX KOpHCfI.

I/IsyquHe JAHHOW TEeMBI II03BOJISIET CYIICCTBCHHO paCclIupUThL alllapar ypaBHeHHﬁ,
HCIIOJIb3YEMbIX JIS1 PCIICHUA TCKCTOBBIX 3a1a4.

Koumponvnwix pabom: 2
S. IlloBTOpEHHeE.

Ocnosnas yenwv. [1oBTOpUTH, 3aKpenUTh U 0000IUTH OcHOBHBIE 3YH, nosyyeHHsle B 8
KJ1acce.

Koumponvnvix pabom: 1

9 kiacc
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1. HepaBencrtBa.

HucnoBble HEpAaBEHCTBA M UX CBOMCTBA. [lO4WlI€HHOE CIOKEHUE U YMHOMXEHHE YHUCIOBBIX
HEpaBeHCTB. JINHENHbIE HEPABEHCTBA C OJHON NIEPEMEHHON U UX CUCTEMBI.

Ocnosnas yenb — O3HAKOMUTBH Yy4YalllUXCs C IPUMEHEHHME: HEPABEHCTB M OLEHKU
3HAUEHUHN BBIPAKEHUH, BHIPA0OTaTh YMEHHUE peIlaTh JMHEHHbIE HEPAaBEHCTBA C OJHOU
MEpEMEHHON U uX cucTembl. CBOMCTBA YHMCIOBBIX HEPABEHCTB COCTABIIAIOT Ty 0a3y, Ha
KOTOPOM OCHOBAaHO pELICHUE JMHEHHBIX HEPAaBEHCTB C OJHOW NEpeMEHHOU. T peMsbl O
IIOWICHHOM CJIO)KCHMM M YMHOXCHUM HEPABEHCTB HAXOJWUTh IIPUMEHEHHE IIpU
BBIIIOJIHEHUM IPOCTEMIINX YIPa)KHEHUM Ha OLEHKY BBIPAXEHUW II0 METOAY TIpaHULL.
BBonsaTcs  moHATHMS  aOCOJMIOTHOM  NOrPEIHOCTH M TOYHOCTU  MPUOJIMKEHHUS,
OTHOCHUTEIIBHOM IOTPEIIHOCTH. YMEHUS IPOBOAWUTH JCIAYKTUBHBIE PaCCYKICHUs
MIOJY4YarOT pa3BUTHE Kak IpPH JOKA3aTeIbCTBAX YKAa3aHHBIX TEOPEM, TaK MW IIpHU
BBITIOJTHEHUH YIIPAXKHEHUI Ha JJOKA3aTeJIbCTBA HEPABEHCTB.

B cBs3u C pelieHHeM JMHEWHBIX HEPAaBEHCTB C OJHOM MEPEMEHHO: HA€TCA IOHSITHE O
YUCJIOBBIX TPOMEXKYTKAX, BBOJSATCS COOTBETCTBYIOIIME Ha3BaHUA M 0003HAYCHMUS.
PaccMoTpennto cucteM HEpaBEeHCTB OJHOM MEPEMEHHOW MPEAIIECTBYET O3HAKOMIICHUE
YUYaIIUXCs C TOHATUSMHU TIepeceueHrs U 00beTUHEHUS MHOKECTB.

[Ipy pemeHnn HEpaBEHCTB HCMOJBb3YIOTCS CBOMCTBA PABHOCHWIIBHBIX HEPABEHCTB, KOTOPHIE
Pa3bICHSIOTCS Ha KOHKPETHBIX mpuMepax. (Ocoboe BHHMaHUE CIIEAyeT YIETUTh
0TpabOTKe YMEHHUsSI periaT MpocTene HepaBeHCTBA BUaa ax >b, ax <b, 0CTaHOBUBIIUCH
CIIelIMaIbHO Ha ciiydae, korgaa <0.

B sToli Teme paccMaTpuBAETCS TAKKE PEIICHUE CUCTEM JIBYX JUHEUHBIX HEPABEHCTB C OJIHOU
IIEPEMEHHOM, B YACTHOCTHU TaKUX, KOTOPHIE 3alIMCAHBI B BUJIE IBOMHBIX HEPABEHCTB.

Konmponwvnvix pabom: 1
2. KpaaparuuHasi yHKIHSA.

Oynkiusa. CroiictBa pynkuumii. KBagpatasiii TpexdaiieH. Pa3noxenue kBaapaTHOTO TpexuJieHa
Ha MHOKuTenH. DyHKIMS y = ax° + bxX + ¢, ee cBoiicTBa u rpaduk. CTeneHHas GyHKIHSL.

OcHogHas yenb — PaCUIMPUTH CBEIACHUS O CBOMCTBaX (DYHKIUI, O3HAKOMHUTH YYalUXCS CO
CBOWCTBaMH M rpauKOM KBaapaTHIHON (QyHKIHHU. |

B Hawanme Tembl CHCTEMaTH3HPYIOTCS CBeAeHUs O (QyHKIUsAX. [IOBTOPSIFOTCS OCHOBHBIC
MoHATUSA: (YHKIHS, apryMeHT, oOjacTh onpexaeneHus ¢yHkuuu, rpaduk. Jlarorcs
MOHATHUSL O BO3PACTaHWUU M YObIBaHMHM  (YHKIHMH, TPOMEKYTKaX 3HAKOMOCTOSHCTBA.
Tem cambiM co3maercss 0a3a Ui yYCBOCHHS CBOWCTB KBAQJPAaTUYHOH M CTEICHHOM
GyHKIUH, a TakKe IS JajbHEUIero yriyoaeHus: QyHKIIMOHAIBHBIX IPEJICTABICHUN TIPU
W3yUYEHHUH Kypca aJireOpbl M Havall aHan3a.

IToAroTOBUTENBHBIM LIATOM K HU3YUYCHHUIO CBOMCTB KBa,HpaTHQHOﬁ (I)YHKI_II/II/I SABJICTCA TAKKE
PACCMOTPCHUEC BOIIPOCA O KBAAPATHOM TPEXWICHC H €0 KOPHAX, BBIACICHHHN KBaJpara
ABYWICHA H3 KBAaAPATHOTO TPEXWICHA, Pa3JIOKCHUNW KBAJAPAaTHOIO TPEXYICHA Ha
MHOXHTCIIN.

U3ydenue KBaJApaTMUHOH (YHKIMM HAYMHAECTCS C PAcCMOTPEHHs (QYHKIUH y = ax’, ee

CBOMCTB M OcOOEHHOCTeH Trpaduka, a TaKXkKe JAPYTHX YacTHBIX BHUJIOB KBaJIPaTUYHOM
ynkiuu — Qynkimit y = ax> + b, y = a (X - m)>. DTH CBeIeHUs HCIOJIb3YIOTCS TIPH
U3yYeHUHM CBOMCTB KBaJpaTW4HON (QyHKIMM oOuiero Bujaa. BaxkHo, uToOBI ydwaiuecs
HOHsIM, uTo rpaguk GyHKIMH y = ax> + bx + ¢ MoxkeT ObITH IOJydeH u3 rpaduka
QyHKIMH y = ax’C NOMOINIBIO JBYX NapayledbHBIX MEPEHOCOB. IIpHEMBI MOCTPOEHHMS
rpaduka QyHKIMH y = ax> + bx + ¢ 0TpabaThIBalOTCs Ha KOHKPETHBIX IpuMepax. IIpu
TOM 0c000€ BHUMAHHUE CIEAYeT yAeNUTh (POPMUPOBAHUIO Y YUALTUXCS YMEHUS
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yKa3bIBaTh KOOPAMHATHI BEPIUMHBI NapadoJibl, €€ OCb CUMMETPUH, HalpaBJICHUE BETBEU
napaboJIb.

[Ipu u3ydeHUn 3TOH TeMbl JaNbHEHIIEee pa3BUTHE MOJYyYaeT YMEHUE HAXOIUTh MO rpaduky
MPOMEKYTKA BO3pacTaHUsl U yObIBaHUS (YHKIMH, a TaKKe MPOMEXKYTKH, B KOTOPBIX
(GyHKLUS COXpaHSIET 3HaK.

VYyammecs: 3HaKOMSATCSL CO CBOMCTBaMHU CTENEHHOW (PyHKIMU y = X"IPU YETHOM M HEYETHOM
HaTypaJbHOM TOKa3areie 1. BBoaurTcs moHsTHE KOpHS Ta-ii creneHu. OHU MOJTyYaroT
MPEJCTAaBICHHE O HAXOXJICHUHM 3HAYCHHH KOPHS C IMOMOIIBIO KAJIBKYISATOpa, MPHYEM
BBIPA0OTKA COOTBETCTBYIOIINX YMEHHI HE TPEOyeTCH.

Konmponwvnvix pabom: 1
3. HepaBeHcTBa ¢ 0HOIl MepeMeHHOM

Lensle ypaBHeHus. {poOHble pannoHaibHblEe ypaBHEHHs. HepaBeHcTBa BTOPOH CTENEHM C
OJHOM epeMeHHO. MeTo1 HHTEPBAJIOB.

OcHogHas yenb — CUCTEMATU3UPOBATh U 000OIIUTE CBEIEHUS O PELLIEHUU LENbIX U APOOHBIX
palMOHAJIbHBIX ypaBHEHUH C OJHON NEepeMEeHHOHM, cPOpMHUPOBAaTH YMEHHME pellaTh
HepaBeHCTBa BUJA ax° + bx + ¢ >0 mmn ax® + bx + ¢ <0, rae a # 0.

B 310l Teme 3aBepmiaeTcs M3y4eHHE PAallMOHAIBHBIX YPAaBHEHHMM C OJHOW INepeMeHHOH. B
CBSI3M C OTUM TMPOBOAUTCS HEKOTOpoe 0000IeHne W yriayOjJeHue CBEeACHH 00
ypaBHEHUSX. BBOJIATCS MOHATUS LIEJIOr0 PAlMOHAIBLHOTO YpPaBHEHUS U €ro CTEHEeHH.
VYyamuecs 3HAKOMATCS ¢ pEIIEHUEM YPaBHEHUM TPEThEN CTEIIEHHU U YETBEPTON CTEIIEHH C
IIOMOIIIBIO PA3JIOKEHUSI HAa MHOXXHUTEIM W BBEIACHHUS BCIOMOIaTEJIbHOW IEPEMEHHON.
Mertoa pemieHus ypaBHEHUI IyTeM BBEIEHHsSI BCIIOMOTATENbHBIX INEPEMEHHBIX OyaeT
OIMPOKO MCIIOJIB30BaTbCsd B JAJBHEHIIEM IIPU PEIICHUH TPUTOHOMETPUYECKHUX,
jorapu(pMUYECKUX U APYrUX BUJIOB YpaBHEHUII.

Pacmupsitorcst  cBeneHUs O pEHICHWH APOOHBIX PAIlMOHAIBHBIX YpaBHCHHM. Ydaluecs
3HAKOMSITCS C HEKOTOPBIMHU CHEIHMATbHBIMU ITPUEMaMU PEIIeHUs TaKuX YpaBHEHUH.

dopMupoBaHUe YMEHHi pelaTh HepaBeHCTBa BHa ax> + bx + + ¢ > 0 mwm ax> + bx + ¢<O,
rae a # 0, oCylIecTBISETCS C ONMOPOM Ha CBeJICHUS O rpaduKke KBaApaTUUHOU (PyHKIHH.

Vyammecss 3HAKOMATCA C MCTOAOM HHTEPBAJIOB, C IOMOIIBKO KOTOPOI0 pCHIAOTCA
HCCJIOXHBIC pallMOHAJIBHBIC HEPABCHCTBA.

4. HepaBeHcTBa ¢ AByMsl lepeMeHHbIMHU

VYpaBHeHHe C JIByMs THEepeMEHHbIMH M ero rpaduk. CucreMbl ypaBHEHUW BTOPOU
cTeneHu. Pelenue 3aa4d ¢ MoOMOIIBI0 CHCTEM YpaBHEHUI BTOpoi creneHn. HepaBeHncTBa
C IBYMSI IEPEMEHHBIMU U UX CUCTEMBI.

Ocnosnas yeilb — BBIpa6OTaTL YMEHHUE pCUIATh HpOCT@ﬁIHHG CUCTCMBI, COJACpIKAIIUC
YpaBHCHHC BTOpOﬁ CTCIICHU C ABYMS NCPEMCHHBIMU, U TCKCTOBBLIC 3aJa4d C IOMOIIBIO
COCTaBJICHUA TaKHX CUCTCM.

B nanHON Teme 3aBeplIacTCsl W3Y4EHHE CUCTEM YPAaBHEHUN C JBYMS II€pEMEHHBIMHU.
OcHOBHOE BHHMMAaHHE YAEIAETCS CHUCTEMAM, B KOTOPBIX OJHO W3 YPaBHEHHH NEpBOM
CTEIEHH, a APYroe BTOPOM.

H3BecTHBIN yqalmumcesa CIoco0 MOJCTAaHOBKHM HAaXOJMT 3[IeCh AaJbHEHIIee IIPUMCHCHUC U
MO3BOJISICT CBOAUTH PCHICHUC TAKUX CUCTCM K PCIICHUIO KBAAPATHOT'O YPABHCHU.

O3HaKOMJICHHE yqamuxcsa € IpumMepamMu CUCTEM ypaBHCHI/Iﬁ C IByMd HNCPECMCHHLIMHU, B
KOTOPBIX 00a YpaBHCHUA BTOpOfI CTCIICHU, HOJDKHO OCYHICCTBJIATBHCA C JIOCTaTOYHOM
OCTOPOIKHOCTBIO U OTPAHUINBATHCA HpOCTGﬁH.IHMPI npuMepamu.
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[IpuBnedyeHne W3BECTHBIX YydallMMCA TIpauKOB  TO3BOJISIET MPHUBECTH  IPUMEPHI
rpau4eckoro pemieHus: cucreM ypaBHeHHH. C MOMOIIBIO IpaUuecKuX MpeICTaBICHHH
MOXXHO HAIVIAHO II0Ka3aThb YYaIMMCs, YTO CHUCTEMBl JBYX YPaBHCHHMU C JBYMs
IIEPEMEHHBIMU: BTOPOM CTEIIEHU MOTYT UMETh OJHO, /1B, TP, YETBIPE PELICHUS WU HE
MMETh PELICHUM.

Pa3paboTaHHBIii MaTeMAaTHYECKUH ammapar MO3BOJISIET CYIMIECTBEHHO PACHIMPUThL KIACC
COAEpKATENbHBIX TEKCTOBBIX 33/1a4, PEIIAEMbIX C IOMOIIBIO CUCTEM YPaBHEHHUI.

N3yuenne TeMbl 3aBepIIacTCs BBEACHHMEM IMOHITHI HEPABEHCTBA ABYMsI NEPEMEHHBIMU H
CHCTEMBI HEPABEHCTB C JBYMs nepeMeHHbIMU. CBeieHus o rpadukax ypaBHEHUH C IBYMsI
IIEPEMEHHBIMU MCIIOJIB3YIOTCS IIPM  WUIIOCTPALlMM MHOKECTB PELICHUH HEKOTOPBIX
MIPOCTEHNIINX HEPABEHCTB C JBYMS IIEPEMEHHBIMU U UX CUCTEM.

Konmponvnvix pabom: 2
5. DJyeMeHTHI NPUKJIAAHOH MAaTEeMAaTHKH.

Maremarnueckoe — MojaenupoBaHue.  [IpolieHTHBIE — pacyeTsl. [TpubnmxeHHbIe
BblurcieHus. OcHOBHbIE mpaBuiaa KoMOuHaTopuku. OTHOcHUTENIbHAs 4YacToTa H
BEPOATHOCTh  ClIydaliHOro coObiTus. Kiaccuueckoe —omnpenersceHue BEPOSITHOCTH.
HavanbHble cBeieHUs O CTaTUCTHKE.

OcHoéHas yenb — O3HAKOMUTH YYaUIUXCA C TOHATHAMH IIE€PECTAHOBKH, Ppa3MELICHUS,
COUETaHMUs M COOTBETCTBYIOIIUMHU (hopMyliaMu Ui MOJACYETa UX YUCIA; BBECTU MOHITHS
OTHOCHUTENIbHOM YaCTOThI U BEPOATHOCTH CITy4alHOTO COOBITHSI.

I/I3yqu1/Ie TEMBI HAUMHACTCA C pCIICHUA 3a1a4, B KOTOPBIX Tpe6yeTcsl COCTAaBUTH T€ NJIN NHBIC
KOMOMHAIIMK DJIEMEHTOB U TMOJACYUTAaTh HUX uucio. PazbscHseTcss KoMOWHATOpHOE
MPaBUJIO YMHOXKEHUS, KOTOPOE HCIOJIb3YeTCsl B JallbHEHIIEM MpH BbIBoJE (OpMyT IS
MoJicyeTa 4Yucia MEPECTAaHOBOK, pa3MelleHHd U codeTaHuid. [lpu m3ydeHuH OaHHOTO
MaTtepuaga HeoOXoauMO oOpaTUTh BHUMAaHHUE yJalllUXCsl Ha paziuuue MOHSATUI
«pa3MelleHne» U «coueTaHue», chopMUpOBaTh Y HUX YMEHUE ONPEIENATh, O KAKOM BHJIE
KOMOHMHAIIMI UJIeT pedb B 3a/1a4e.

B ﬂaHHOﬁ TEMEC yHalllUECA 3HAKOMATCA C Ha4YaJIbHBIMU CBEACHUAMMA U3 TCOPUU BCpOHTHOCTeﬁ.
BBOMTCH IIOHATHA «cnyqaﬁHoe CO6BITI/IC)), «OTHOCHUTCIIbHAA 4YacCToTa», «BEPOATHOCTH
CHy‘l&ﬁHOFO COOBITHSY. PaCCManI/IBaI-OTCH CTATHUCTUYECKUHM M KJIAaCCHYCCKUH IOAXOJbI K
OIIPCACIICHUIO BEPOIATHOCTHU cnyqaﬁHoro coOpITH. BaxkHo O6paTI/ITB BHUMAHUC
ydJamuxcsa Ha TO, 4YTO KIACCHYECKOE OIPCACICHUE BEPOATHOCTH MOXKHO IIPHUMCHATH
TOJIBKO K TaKMM MOJACIAM PpCaJIbHBIX CO6BITHI>1, B KOTOPBIX BCC€ HCXOIbl SABJIAKOTCA
PaBHOBO3MO>XHbBIMMU.

Konmponvnvix pabom: 1
6. UmuciaoBble Moc/1€e10BATEIbLHOCTH.

YucnoBele IOCIEA0BATEIBHOCTH. ApI/I(bMeTI/I‘leCKaf{ H TCOMCTPUYCCKAsA IIPOrpeCCUu.
q)OpMy.]'ILI II-ro4jicHa U CyMMBI IIE€PBLIX N WICHOB IIPOTPECCCUH. beckoneuno Y6LIBaIOH_[a$I
TCOMETPHUUICCKAA TPOTPECCUsl.

OcnosHnas yenb — NaTh MOHATUSA 00 apUPMETUUECKON M FeOMETPUUECKOM MPOrpeccusx Kak
YHCIIOBBIX MOCIEOBATEILHOCTAX 0COO0TO BHUIA.

HpI/I HU3YYCHHUNU TEMblI BBOJUTCA IOHATUC IOCICAOBATCIBHOCTH, PA3BACHACTCA CMBICII
TCPMHHA «n-# 4JIeH MMoCJIaCaI0BAaTCIIbHOCTH», BBIpa6aTBIBa€TC}I YMCEHHE HUCIOJB30BATh
HMHIACKCHOC 0003HaueHHE. ITH CBEIEHUS HOCIT BCIOMOTaTElIbHbIM XapakTep H
HCIIOJIB3YIOTCA IJIA U3YUYCHUSA apH(I)MeTHqCCKOﬁ u FCOMCTpH‘-ICCKOﬁ HpOI‘pCCCHfI.
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Pabora ¢ ¢popmynamMu n-ro 4ieHa U CyMMBbI IIE€PBBIX T'd YICHOB MPOTPECCHIA, IOMHMO CBOETO
OCHOBHOI'O HAa3HA4€HMs, IO03BOJIACT HEOJHOKPATHO BO3BPAILATHCSA K BBIYHUCICHUSAM,
TOXIECTBEHHBIM MPEOOPA30BaAHUSIM, PEIICHUIO YPABHEHUH, HEPABEHCTB, CUCTEM.

PaccmarpuBaroTcs XapakTepUCTUYECKHE CBOWCTBA apH(PMETHUYECKOH M TeOMEeTpUYECKOM
IIPOTPECCUM, YTO MO3BOJISAET PACLIIMPUTH KPYr IIpeyIaracMbIxX 3a1ad.

Konmponvnwix pabom: 1
7. IloBTOpeHMe (MTOrOBOE)

OcHosnas yens. [1oBTOpUTD, 3aKpenuTh U 0000mKUTH OCHOBHBIE 3YH, monydyennsie B 9
KJiacce.

Konmponwvnvix pabom: 1

V.

Oco0eHHOCTBIO TEMATHYECKOTO IJIAaHUPOBAHUA SABJIACTCA TO, YTO B HEM COACPIKUTCA
OTIMCaHUE BO3MOXHBIX BUJIOB 00pa30BaTeIbHOM 1eATEJTbHOCTH YUAIUXCS B MMPOIECCe
YCBOEHHSI COOTBETCTBYIOIIETO COJIEPKAHUs, HAITPABJICHHBIX Ha JOCTHIKEHUE
IIOCTAaBJICHHBIX ueneﬁ O6y‘IeHI/I$I. 39T10 OPUCHTUPYET YUUTCIIA Ha YCUIICHUC NCATCIIb-
HOCTHOTO TI0JIX0/1a B 00y4eHWH, Ha OpTaHU3AINI0 pa3HOOOpa3HOH yueOHOoI
ACATECJIBbHOCTH, OTBeanOIHeﬁ COBPEMEHHBIM IICUXOJIOTO-IEJArOrM4Y€CKUM BO33PCHUAM,
Ha WCIOJIh30BAHUE COBPEMEHHBIX TEXHOJIOTHA.

B uzydyenun anreOpbl npeanoaraeTcs BHEypouHas AeITeIbHOCTb B BUJE CO30aHUA TIPOIYKTa
(pe3ynbTar MPOEKTHOM AEATEIbHOCTH), U U3YYeHHS U OTIMCAHUS KOTOPOTO UCIIONb3YIOTCS
MaTeMaTH4eCKUe MOJIETH, KOTOPbIE MO3BOJISIOT YUalllUMCS OCYIIECTBIISATh PA3IMYHbIe BUJIbI TPOEKTHOM
NesITeNIbHOCTH, OIICHUBAaTh CBOM MOTPEOHOCTH U BO3MOKHOCTHU U C/ieJaTh 000CHOBaHHBIN BBIOOD

npoduist 00ydeHus B CTapIei IIKoJIe.

IIpensnaraempie TeMbl MPOEKTOB 1O aJiredpe AJs 7 Kiacca

e «boxectBeHHas nponopius» (0 BOSHUKHOBEHHH YYCHHS 00 OTHOIICHHH M MPOIMOPLHIX, 00
WCIIOJIb30BAHUH €€ B apXUTEKTYpPE U B UCKYCCTBE).

e Boume6HbIe MOCTPOSHUS Marn4eCKUX MPSIMOYTOJIbHUKOB.

Buael cummerpun. CUMMETpHS B ApXUTEKTYPE U AKU3HU.

BrustHue uncen Ha COOBITHS )KU3HU: BEIMBICEIT WIIM peaabHOCTh? (Ha mpumepe uncen 7 u 13).

3HAKOMBII ¥ HE3HAKOMBII MOAYIIb.

30JI0TO€ C€YEHNE — rapMOHUYHAS TTPOTIOPIIUSL.

H30BITOK ¥ HEAOCTATOK

[Tocnennne nudpsl cTeneHen

1. Ilpeanaraemble TeMbI IPOEKTOB MO ajredpe 1Js 8 Kiacca

e [lpencraieHue paroHaNbHOM APOOH B BUAE CYMMBI MPOCTEHIINX APOOEH.

ITponoprws. [Ipsmas u o6paTHas NPONOPLUUOHATBHOCTb.

PaznoxeHne MHOTOYI€Ha HA MHOXKHUTEIIH.

e PannoHanpHBIE YHCIIa

Pemienune anrebpanyueckux ypaBHEHUH.
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9.

e Pemienue 3a71a4 ¢ IOMOIIBIO YPaBHEHUN
Pewmenne ypasuenuii B [Ipesueit Munuu, I'penun, Kurae.
Cucrembl ypaBHEHHH B 3a/1a4aX 3KOHOMUKH
CoBpemeHHbIE 337a4i IPAKTUKY, PEIIAEMbIE C TIOMOLIBIO PUOIMIKEHHBIX BBIUNCIEHUH.
CrapuHHBIE MaTeMaTHYECKHE Pa3BICUCHUS U ICHCTBUS HAll allreOpandecKuMu
BBIPAXKCHUSMHU.
CreneHsb ¢ HaTypaJIbHBIM [T0KA3aTEIEM.
Ctpoum rpaduku CIOXKHBIX QYHKINH.
Teopema Buera aiis TpeTbeil U 4ETBEPTON CTEIICHHU.
YCTHBIN CYET - 3TO IPOCTO
Oynkuuu. Bunel pynkuuit. I'paduxu.
OTOT yIUBUTEIBHO CUMMETPUYHBIA MUP.

Tembl poekTOB MO MaTeMaTHKe9 Kiacc
10 cnoco6oB peleHust KBaJpaTHBIX YpaBHEHUH
AnreOpandeckue npeoopa3oBaHus C mapaMeTpaMu
Anrebpanveckue ypaBHeHUs. Bubl 1 criocoObl UX penieHus
AnrebOpandeckoe U rpaduuecKkoe pelnieHne JMHEHHBIX YPAaBHEHHH, COIEPIKAIIUX MOTYIIN
AJITOPUTMEI peTIeHus TEKCTOBBIX 3a/1a4
AcUMOTOTHI rpa@UKOB IPOOHO-paAIMOHAIBHON PYHKINN
AcTpOHOMMS Ha KOOPAMHATHOU MIJIOCKOCTH
BricTphIii cueT 6e3 KaabKymsITopa

Brenenue B Mup dakropuanon

10. BenukonenHas ceMepka

3ammTa TPOEKTOB MO BBIOOPY 7-8KiIacc OCYIISCTBISETCS HA IIKOJbHOW HAy4YHO-NPAKTUUECKOU

KOH(pepeHnu, 9 Kiacc- UTOTOBas 3alluTa MO TOJIOKeHHI0 «OO0 OpraHu3anuyd MPOEKTHOW |
y4eOHO-HCCIeI0BATENIbCKON ACSITETbHOCTH YYAIIUXCSI.

Pexomenoayuu no oyenke 3HaHUl U yMEHUIL y4aujuxca no anzeope

OHI/IpaHCL Ha 39TH PEKOMCHIAAIWH, Y4YUTCIb OLCHUBACT 3HAHUA W YMCHHA
yqaluuxcesda € y4eToOM UX HHANBUAYAJIbHBIX 0COOEHHOCTEIA.

1. Conepsxanue 1 00beM MaTepuana, MoAJIeKallero NpoBepke, onpeaensercs nporpammoii. [Ipu

IMPOBEPKEC YCBOCHUS MaTCpHUalla HYKHO BBIABJIATH MMOJIHOTY, IPOYHOCTh YCBOCHUA YUAIUMUCA TCOPUU U
YMCHHUS MPUMCHSATH €€ Ha IIPAKTUKC B 3HAKOMbBIX U HC3HAKOMBIX CUTYyallUAX.

2. OCHOBHBIMU (I)OpMaMI/I IMPOBECPKU 3HAaHUN H YMCHI/Iﬁ yqamuxcsa M0 MAaTCeMATHUKE ABJIAKOTCA

MMUCbMCHHAs KOHTPOJIbHAA pa60Ta 151 YCTHBIP'I orpoc.

HpI/I OLCHKC IMMCBMCHHBIX W YCTHBIX OTBCTOB YUYUTCIIb B IICPBYIO OYCPCIb
YUYUTBHIBACT IIOKA3aHHBIC YYAIIUMHUCA 3HAHUA U YMCHUA. OI.[CHI(a 3aBHUCUT TaKXE€ OT
HaJIMYHUA U XapaKTepa HOFpGH.IHOCTCfI, JAONYHICHHBIX YYAallIUMUCH.

3.Cpenn moOTrpemHocTel BBIACNAIOTCS OMIMOKM M HemodeThl. [lorpemrHocTts
CUHTaeTCs OIIINOKOM, ecllu,
OHA CBUJIETEIBCTBYET O TOM, YTO YUYEHHUK HE OBJIAJIE]l OCHOBHBIMHU 3HAHUSIMHU, YMEHUSIMH,
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yKa3aHHBIMHU B
IIpOrpaMMe.

K HEO0YCTaM OTHOCATCA IOIrpCIIHOCTHU, CBUACTCIBCTBYIOIIHWEC O HCAOCTATOYHO
IMOJIHOM HWJIM HEAOCTATOYHO IMPOYHOM YCBOCHHMHU OCHOBHBIX 3HAHUN U YMCHI/Iﬁ Wik 00
OTCYTCTBHUU 3HElHPII>i, HC CUHTAOIUXCA B IMPOrpaMMc OCHOBHBLIMHU. HCIIOqCTaMH TaKXC
CUHUTAIOTCA: IOrpCIIHOCTU, KOTOPBLIC HE NPUBCIM K HCKAXKXCHHUIO CMBIC/TIA ITOJTYYCHHOI'O
YYCHHUKOM 3adaHus HIIN crocoba ero BBITIOJIHCHUS; HCAKKYypaTHAasA 3alllChb, He6pe)KHOC
BBIIIOJIHCHHUEC YCPTCIKA.

I'panuna Mexay ommOKkaMu M HEIOYETaMHU SIBJISETCS B HEKOTOPOM CTENEHU
ycinoBHOM. [Ipu oHUX 00CTOSATENbCTBAX JONMYLIEHHAS yJalllUMUCS MOTPEIIHOCTh MOXKET
paccMaTpuBaThCs y4YMTENEM Kak omuOKa, B Jpyroe BpeMs M IOpU  JAPYrux
00CTOSITENLCTBAX — KaK HEJ0YeT.

4.Baz[aH1/1;1 AJd  YyCTHOTO W THMCBMEHHOT'O OIIpoCa Yydaluxcda COCTOAT U3
TCOPECTUYCCKUX BOIIPOCOB M 3ajJa4y.

OTBeT Ha TEOpeTHUECKUH BOMPOC CUUTAETCA OE3yNpeuHbIM, €CIH IO CBOEMY
COJIEP’)KaHUIO TIOJHOCTBIO COOTBETCTBYET BOIPOCY, COJAEPXKHUT BCE HEOOXOIUMbIE
TeopeTudeckre GakThl s 000CHOBAHHBIE BBIBOJIBI, a €T0 U3JI0KEHHE U MMChbMEHHAs 3aluCh
MaTeMaTHYeCKHU I'PaMOTHBI U OTJIMYAIOTCS MOCJIEJOBATENIbHOCTHIO U AKKYPATHOCTBIO.

Pemenne 3amaum cuurtaercs Oe3yNmpedHBIM, €CIM TMPABHIBHO BBIOpaH CIIOCOO
pelieHus, CcaMOpelIeHHe COMPOBOXKIACTCS HEOOXOAUMBIMH OOBSICHEHUSIMU, BEPHO
BBITTIOJTHCHBI HY)KHI)IG BBIYUCIICHUA WU npeo6pa303a1m;1, nonyqu BCpHBIfI OTBET,
MOCJIEI0OBATENILHO U aKKypaTHO 3alMCaHO pPelIeHHE.

5. OrueHka OTBeTa y4amierocst Mpy YCTHOM M MMUCbMEHHOM OIPOCE MPOBOIUTCS 110 TSTHOAITBHOM
CHUCTEME, T. €. 32 OTBET BBICTABJISAETCSA OJHA W3 OTMETOK: 1 (mmoxo), 2 (HEymOBIETBOPUTEIBHO), 3
(YIOBIETBOPHUTENBHO), 4 (XOPOIII0), 5 (OTIIMYHO).

6. Yuurtenb MOXET ITOBBLICUTH OTMETKY 3a OpHFHHaHBHBIﬁ OTBCT HAa BOIIPOC HIJIM OPUTHMHAJIBHOC
pEeICHUE 3aaa4u, KOTOPBIC CBUACTCIBCTBYIOT O BBICOKOM MAaTCMATHUYCCKOM pa3BUTHH YYalllCrocCs, 3a
PCUICHHC 0oJiee CII0KHOM 3aJa4d HUJIM OTBET Ha 0osiee CIIOKHBIN BOIIPOC, MPEAIOKCHHBIC YdalllEMYCs
JOITOJIHUTCIIBHO ITOCJIC BBHIIIOJIHCHHSA UM Sa,Z[aHHfI.

Kpumepuu owubok

K FPY6LIM OIINOKAM OTHOCITCS OI_I_II/I6KI/I, KOTOPLIC 06Hapy>KI/IBaIOT HC3HAaHHC
yqaluMucs (bOpMyJ'I, ImpaBuJI, OCHOBHBIX CBOﬁCTB, TCOPEM N HCYMCHHUC UX IPUMCHSTD,
HC3HAHUC IIPUCMOB PCHICHHA 3a/la4, pacCMaTpuBaCMbIX B y‘IC6HI/IKaX, a TaKXKC
BBIYHCJIIMTCIIBHBIC OIJ_II/I6KI/I, €CJIM OHH HEC ABJIAIOTCA OHHCKOﬁ;

K wmerpyOpiM ommuOKkaM OTHOCATCSA: TOTEPs KOPHS WM COXPaHEHUE B OTBETE
MMOCTOPOHHETO KOpHS; oTOpackiBaHue 0e3 0OBSCHEHWI OJTHOTO M3 HUX W PaBHO3HAYHBIE
UM;

K HEAOYUCTaM OTHOCATCA: HCPALIMOHAJIBHOC PCIICHUEC, OIMMCKH, HCAOCTATOYHOCTDH
HJIN OTCYTCTBHC HOHCHeHHﬁ, 000CHOBaHUH B peHICHUAX

OL!QHKCI YCMHbIX OMEeNn06 Y4auxcs
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OTBeT OLIEHUBAETCS] OTMETKOM «5», €CIIN YUEHUK:

v MOJIHO PACKPBUI COJIEpKaHWE Marepualia B o0beMe, MPEAYCMOTPEHHOM MIpOrpaMMoOil U
y4eOHUKOM,
v M3IIOKHWII ~ MaTepuad  TPAaMOTHBIM  sI3BIKOM B ONPEICIICHHON  JIOTMYECKOU

IIOCJICA0BATCIIBHOCTH, TOYHO

HCII0JIb3Yyd MAaTEMATUUYCCKYIO TCPMUHOJIOTMIO U CUMBOJIMKY,

v MPABUIILHO BBITIOJHIII PUCYHKH, YEPTEXKHU, IPaUKH, COMYTCTBYIOIINE OTBETY;
v IIOKa3aJl YMEHHME WJUIFOCTPUPOBATH  TEOPETUYECKHE  ITOJIOKEHUS  KOHKPETHBIMU
IIpUMepamy,

IIPUMCHSITH UX B HOBOM1 CUTyaluu IPU BBIITOJIHCHUHN IMMPAKTHUYCCKOTI'O 3aJIaHUA;

v MPOJICMOHCTPUPOBAT ~ YCBOSHHE paHEe HM3YyYCHHBIX COIYTCTBYIONIUX  BOIPOCOB,
c(hopMUPOBAHHOCTH

1 YCTOMYMBOCTH UCHOJIb3YyEMBIX IIPU OTPAOOTKE YMEHHI U HAaBBIKOB;

v OTBEYaJl CaMOCTOSITENIbHO 0€3 HaBOSIIMX BOMPOCOB yuuTesd. Bo3MoXHBI OniHA - /1BE
HETOYHOCTH

IIpHU OCBCIICHHUU BTOPOCTCIICHHBIX BOIIPOCOB WJIM B BBIKJIAAKAX, KOTOPHEIC YYCHUK
JICTKO HUCIIpaBUII 1O

3aMEYaHUIO YYUTEIIS.

OTBeT OIIEHWBAETCSI OTMETKOU «4», €CIIU OH yIOBJIETBOPSIET B OCHOBHOM
TpeOOBaHUSM Ha OIICHKY «5», HO TIPH 3TOM UMEET OJIUH U3 HEJIOCTATKOB:

4 B HU3JIOKCHUH OOIMYIICHBI HeOOJIbIIIHE HpO6€HBI, HE€ MCKa3WBIINEC MaTCMaTHYCCKOC
COJACPIKAaHNUE OTBETA,

4 JOTIYITIEHBI OJWH - JIBa HEJO0YeTa MPHU OCBEIICHWU OCHOBHOTO COJIEp)KaHUS OTBETA,
HCIIPaBJICHHBIE 110 3aMEYaHHUIO YUUTEIS;

4 JOITYHICHBI ommnbOka Wik Gonee JABYX HEAOYETOB IMPHU OCBCIICHHHU BTOPOCTCIICHHBIX
BOITPOCOB MJIM B BBIKJIaJKaX, JIETKO MCIIPABJIICHHBIC 110 3aMCUYaHUIO YUYHUTECIIA.

OtMmeTKa «3» CTaBUTCS B CJICAYHOIIUX ClIydasX:

v HETIOJIHO WJIM HETIOCIIE0BATEIbHO PACKPBITO COJIEpKaHNE MaTepuaa, o MoKa3aHo ooIee
NOHUMAaHUE BONPOCAa M MPOJEMOHCTPUPOBAHBI yYMEHHS, IOCTATOYHBIC IS JAIBHEWIIEro YCBOCHHS
nporpaMMHOTO  Matepuana (ompexaeneHHble «Tpe0oBaHMAMH K MaTeMaTHYECKOH  MOJTrOTOBKE
yUaIIHXCAY);

4 HUMCIIUCh  3aTPYAHCHHA WKW JOIYHICHBI OIIINOKHU B OIIPCACICHUN HOHHTHﬁ,
HCIIOJIb30BaHNU

MaTeMaTu4eCKOi TCPMHUHOJIOTUH, YCPTCIKAX, BBIKIIAAKAX, UCIIPABJICHHBIC IOCJIC
HCCKOJBKHUX

HaBOAAMIUX BOIIPOCOB YUUTCIIA,

4 YUYCHHUK HC CIIPAaBHJICA C IPUMCHCHUCM TCOPHU B HOBOH CUTyalluu IIpH BBITIOJIHCHUU
MMPaKTUYICCKOT'O

3aJ]aHKs, HO BBIMOJHUII 3a/IaHUsI 005A3aTEIbHOTO YPOBHS CIIOKHOCTH IO JTAHHOM
TEME;

24



4 IIpH 3HAHUU TCOPCTHUICCKOTIO MaTCpHrajia BbIABJICHA HEAOCTATOYHAA C(i)OpMI/IpOBaHHOCTL
OCHOBHBIX

YMEHUU U HAaBBIKOB.

OTMeTKa «2» CTaBUTCS B CICTYIOUINX CIyJasX:
v HE PacKphITO OCHOBHOE COJIEpKaHUE YIeOHOTO MaTepHaa,

v O0OHapy)KCHO HE3HAHWE WJIM HETIOHWMaHWE Y4EHUKOM OoJIbled wim HanboJiee BaXKHOU
9acTH y4eOHOTO MaTepuana;

4 AOIMYHICHBI OlINOKHA B ONIpCACIICHUN HOHHTI/If/'I, IIpru HCIOJIb30BaAaHHUN MaTeMaTHYECKOM
TECPMHUHOJIOTUH, B PUCYHKAX, YCPTCIKAX HIIU rpa(bHKax, B BBIKJIaJIKaX, KOTOPBLIC HEC HCIIPABJICHBI ITOCIIC
HCECKOJIBKMX HAaBOAAIIHUX BOIIPOCOB YUHTECIIA.

OueHKa NUCbMEHHbIX pa6om ywawuxcs

OtMmeTKa «5» CTaBUTCS, €CIIH:

v pa0oTa BBINOJIHEHA OJHOCTBIO;
v B JIOTHYECKHX PACCYXJICHHUSIX U 000CHOBAHUU pPEIICHUs HET MpoOeIoB U OINOOK;
v B PELIEHUH HET MaTeMaTHYECKHUX OIMOOK (BOZMOKHA OJIHA HETOYHOCTh, OTMCKA, HE

ABIAOIIAACA CICACTBUEM HE3HAHUSA MJIWM HCIIOHUMAaHUWA y‘I€6HOFO MaTepI/Iana).

OtMmeTKa «4» CTaBUTCS, €CIIN:

v paboTa BBITIOJIHEHA TIOJIHOCTHIO, HO 0OOCHOBAHHUS IIAarOB PEIICHUS HEJOCTATOYHBI (€CiH
yMeHHE 000CHOBBIBATh PACCYKICHHUS HE SIBISTIOCH CIIEIUAIBHBIM 00BEKTOM TIPOBEPKH ),

v JOTTyIIIeHa OJTHA OIIMOKA WITH JIBAa-TPU HEJ0YeTa B BHIKJIAJKAX, PUCYHKAX, YSPTEIKAX WUITH
rpadukax (eciau 3T BHIbI paOOThI HE SBIISIIUCH CHCITHATBHBIM 0OBEKTOM IIPOBEPKH).

Ot1MeTKa «3» CTaBUTCS, €CIIN:

v JoTyiieHbl 0osiee OHOM OmMUOKK WM 0ojiee ABYX-TpeX HEJAOYETOB B BBIKIAJIKAX,
yepTexax Win rpadukax, HO yJaliuiics BiaJeeT 00s13aTelIbHBIMU YMEHHUSIMU 110 IIPOBEPSEMOii TeMeE.

Ot1MeTKa «2» CTaBUTCS, CCIIH:

4 JOIMYIICHBI  CYIICCTBCHHBLIC OH_II/I6KI/I, IIOKa3aBIIMEC, 4YTO y‘IaIlIHﬁc;I HEC BJIaacCT
00s3aTeNbHBIMU YMCHUAMU I10 JTAaHHOM TeME B MTOJIHOM MCpC.

Y4eOHO-METOINYECKUN KOMIUIEKT:
7 xacc

1. AnreOpa: 7 kiacc: y4eOHMK JUId ydaluxcs oouieoopa3zoBaTenbHbIX yupexaeHuii / A.I'. Mep3isk, B.b.
[ononckuit, M.C. SIxkup. — M.: Benrana-I'pad, 2012.
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2. Anrebpa: 7 Kilacc: IMJAKTUYECKUE MAaTepUATBL: TOCOOHE TS ydaluXxcsi 001meo0pa3oBaTeIbHbIX
yupexnaenuii / A.I'. Mep3msk, B.b. Ilononckuii, E.M. Pabunosuy, M.C. Skup. — M.: Benrana-I"pad,
2013.

3. AnreGpa: 7 knacc: metoauueckoe nocobue / E.B. Byniko, A.I'. Mep3msixk, B.b. ITononckuii, M.C. Skup.
— M.: Benrana-I'pag, 2013.

8 Kiacce

1. AnreGpa: 8 kimacc: y9eOHUK JJIs ydaniuxcst oomeo0pa3oBaTelbHbIX yapexaeauii / A.I'. Mep3aisk, B.B.
[Tononckuit, M.C. Sxup. — M.: Benrana —I'pad, 2013.

2. Anrebpa: 8 kiacc: TuIaKkTHYeCKre MaTepHuaibl: COOPHUK 3a7jad M KOHTPOJIbHBIX padoT/ A.I'. Mep3isik,
B.B. INonouckwuit, M.C. Sxup. — M.: Benrana —I'pad, 2013.

3. Anrebpa : 8 kiacc: meroaudeckoe nocoodue / E.B. bytko, A.I'. Mepansk, B.b. [lononckwuii, M.C.
Axup. — M.: Benrtana —I'pad.

9 xJacc

1. Anrebpa - 9 xnacc: yueOHUK IS ydaniuxces o00meo0pa3oBaTenbHbIX yupexkaenuit/A. I'. Mepaisik, B.
b. Tononckwuii, M.C. Axup. — M.: Benrana-I'pad, 2019.

2. Anrebpa — 9xiacc: metoauueckoe nmocodue/ E. B. bymko, A. I'. Mep3nsk, B. b. [lononckuii, M. C.
Axup — M: Benrtana — I'pad, 2014

3. Anrebpa — 9xiraccIuIaKTUUECKUE MaTEPHAIIBI: TIOCOOUE TS ydarmuXxcst 001eo0pa3oBaTeIbHbIX
yupexaenuii / E. B. byniko, A. I'. Mep3zinsik, B. b. ITononckuii, M. C. Axup — M: Benrtana — I'pad, 2014
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