IHOACHUTEJIBHAA 3AIIUCKA

Craryc J1OKyMEHTa

Hactosmas nporpamma mo anredpe [uisi OCHOBHOHM 0011e00pa3oBaTebHOM MIKONBI 7 - 8 KJIacCOB COCTaBlIeHA HAa OCHOBE (penepaibHOTrO
KOMITOHCHTA TOCYJapCTBEHHOTO CTaHJapTa OCHOBHOTO o0011ero oopasosanus (npukaz3 MOuH P® ot 05.03.2004r. Ne 1089), npumepHBIX mporpamMm
mo maremartuke (mucbMo JlemapraMeHTa TOCYJapCTBCHHON MMOJMTHKM B oOpasoBanuu MuHoOpHayku Poccuum ot 07.07.2005r. Ne 03-1263),
«BpeMeHHBIX TpeOOBaHMI K MUHHUMYMY COJIEpXKaHUS OCHOBHOro o0iero odpaszoBanus» (mpukaz MO P® ot 19.05.98. Ne 1236), npumepHoii
porpaMMbl 00111€00pa30BaTENbHBIX YUpEexKIeHUH 1o anredpe 7-9 kiaccel, K yuebHOMY KomIuiekey ams 7-9 kinaccoB (aBTopsl FO.H. Maxkapsrues, H.I'.
Munprok, K.H. Hemkos, C.b. CyBoposa FO.H.), cocraBurens T.A. BypmucrpoBa — M: «IIpocsemenney, 2010.

[TpumepHas mporpamMmma KOHKPETH3UPYET COAEpKaHUE MPEAMETHBIX TeM 00pa30oBaTelIbHOTO CTaHIApTa U AT MPUMEPHOE pacIpelieieHHe
y4eOHBIX YacoB 10 pa3jesiaM Kypca.

Ilemm n3yaeHus:

" OBJIaJeHMe CHCTEeMON MaTeMaTHMYeCKUX 3HAHUH W YMEHHH, HEOOXOAMMBIX [JIi NMPUMEHEHHUS B MPAKTUYECKOW NeATeTbHOCTH, U3YyYeHUs
CMCKHbIX NJUCHUIIINH, HpOIIOJDKCHI/ISI O6paBOBaHI/Iﬂ;

"  HHTe/UIEKTYyajJlbHOEe pa3BUTHe, (OPMUPOBAHHE KAYECTB JMYHOCTH, HEOOXOIMMBIX YENOBEKY JUIsl MOJHOLEHHOW XH3HU B COBPEMEHHOM
06IH€CTBGI SICHOCTh W TOYHOCTHL MBICJ/IH, KpI/ITI/ILIHOCTB MBIIJICHUS, HHTYHULINUA, JJOTNYECKOE€ MBIIJICHUE, 3JIEMCHTBI aHFOpHTMHqCCKOﬁ
KYJIBTYpBI, IPOCTPAHCTBEHHBIX MPEACTABIEHUH, CIIOCOOHOCTD K MPEOOJICHUIO TPYIHOCTEN;

* ¢opmupoBaHue nNpeacTaBJdeHUl 00 HAESIX U METO/IaX MAaTEMAaTHKU KaK YHHUBEPCAIBHOTO S3bIKa HAYKU U TEXHUKH, CPEACTBA MOACIUPOBAHUS
SIBJIEHUW U MPOLIECCOB;

u BOCIIUTAHUEC KyanypI)I JJMYHOCTH, OTHOIICHHA K MAaTCMAaTHUKE KaK K YaCTu O6HI€‘-I€J'IOBG‘-I€CKOI7[ Ky.]'II)TypBI, IIOHNUMAHUC 3HAYUMOCTH
MaTeMaTUKH JUIsI HAYYHO-TEXHUYECKOTO Iporpecca;

" pa3sBMTHE BbIUMCIUTEIBHBIX U (OPMAIbHO-ONEPATUBHBIX AIreOpanvdecKuX YMEHHUI 7O YPOBHS, MO3BOJSIOLIETO YBEPEHHO HCIIOJIB30BATh MX
IpU pelIeHUH 33/1a4 MAaTEMAaTUKU U CMEXHBIX MpeAMETOB ((u3HKa, XUMHUs, OCHOBHI MH(GOPMATUKU U BBIYMCIUTENHLHON TEXHUKH), YCBOCHUE
arnmapara ypaBHEHHW M HEPABEHCTB KAK OCHOBHOIO CpPEICTBA MATEMAaTUYECKOTO MOJECIMPOBAHMS NPHUKIAIHBIX 33/1a4, OCYIIECTBICHUE
(GYHKIIMOHATHHON MOATOTOBKHU IIKOJILHUKOB. B X07e M3y4eHus Kypca yJaliuecs OBJIaJeBalOT TPUEMaMU BBIUMCICHU Ha KaTbKyIATOPE.

OO0111as1 XapakKTEPUCTHUKA YIEOHOro mpeaMeTa

Marematrueckoe 00pa3oBaHHe B OCHOBHOM IIKOJIE CKJIAIBIBACTCS U3 CIEAYIOIIUX COACPKATETHHBIX KOMIOHEHTOB (TOYHBIC HA3BaHUS OJIOKOB):
apugmemuxa; anzeopa, zeomempus; I1EMeHMbl KOMOUHAMOPUKU, MEOPUU 8ePOSMHOCM e, CMAMUCMUKU U 102UuKU. B CBOCH COBOKYITHOCTH OHH
OTpa)karoT OOTaThIil OMBIT O0y4YEHHs] MaTeMaTUKe B HAIe CTpaHe, YYUTHIBAIOT COBPEMEHHBIE TCHJ/ICHIIUU OTEUECTBEHHON M 3apyOeKHOM IIKOIBI U
IIO3BOJIAKOT peaJ'II/I3OBaTI) IIOCTABJICHHBIC nepezl IIKOJIBHBIM O6paSOBaHI/IeM IICJIN Ha I/IH(bOpMaIII/IOHHO €MKOM U HpaKTI/I‘-IeCKI/I 3HAYNMOM MaTepI/Iane.




OTH colepiKaTeNbHbIe KOMIIOHEHTHI, Pa3BUBAsICh HA MPOTSHKEHUH BCEX JIET 00Y4YEHUs], €CTECTBEHHBIM 00pa30oM MEPEIIeTaloTCs U B3aUMO/ICHCTBYIOT B
y4eOHBIX Kypcax.

Apughpmemuxa npusBaHa cocoOCTBOBATh MPUOOPETCHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JUIS ITOBCEJHEBHOW >KM3HH. OHA CITy)KHUT
0a30i a7 BCEro JAajbHEUIIEr0 W3Y4YEeHUS MAaTEMaTHKH, CIIOCOOCTBYET JIOTHUECKOMY pa3BHUTHIO U (DOPMUPOBAHHIO YMEHHUS MOJb30BaThCA
aJITOPUTMAaMH.

Anzeopa VI3yyenue anreOpbl HalelneHO Ha (OPMHPOBAHHME MATEMATHMYECKOTO ammapara JJis pelIeHUs 3afad M3 MaTeMaTHKH, CMEKHBIX
IPEZMETOB, OKPYXKAIOLIEH peaTbHOCTH. SI3bIK anreOpbl NOJUEpKUBACT 3HAYCHNE MATEMATHKHU KakK S3bIKa U1l HOCTPOCHHSI MAaTEMaTHYeCKUX MOJIENEH,
MPOIIECCOB W SIBIICHUH pEaTbHOT0 MHpa (OJHOW W3 OCHOBHBIX 337a4 HW3YyYeHHs anreOpbl SBISCTCS DPa3BUTHE aJTOPUTMHUYECKOTO MBIIIICHUS,
HEOOXOJMMOro, B YACTHOCTH, JUIS OCBOGHHMS Kypca HH(GOPMATHKH, OBJAJCHHWE HaBBIKAMH JEAYKTHBHBIX paccyxiaeHuid. IIpeoOpa3zoBanue
CHMBOJIMYECKMX (DOPM BHOCHUT CBOW CHEIM(PHUUECKHI BKJIAJ B Pa3BUTHE BOOOPAKEHUS, CIIOCOOHOCTEH K MaTeMaTW4ecKOMy TBOpYecTBY. [[pyroii
BO)KHOU 3a7a4ell 3y4eHus aareOpsl sABISETCS MONTyYSHHE IKOJIFHIUKAMU KOHKPETHBIX 3HAHUK O (QYHKIHMSIX KaK BaKHEWIIEH MaTeMaTHYECKON MOJIeH
JUI ONMCAHMSI M HCCIIENOBAaHUS Pa3sHOOOpA3HBIX MPOLECCOB (PaBHOMEPHBIX, PABHOYCKOPEHHBIX, SKCIIOHEHIUAIbHBIX, NIEPUOAUYECKUX U JIp.), AJIS
(dopMupoBaHus y 00y4aIOMUXCsl IPEJICTABICHUI O POJIM MAaTEMATHKH B Pa3BUTHH IUBUIM3ALUH U KYJIBTYPBI.

T'eomempusa — onvH U3 BOXKHEHIINX KOMIIOHEHTOB MaTEMAaTUYECKOTO 00pa30BaHusl, HEOOXOAMMBINA [T MPHOOPETEHUST KOHKPETHBIX 3HAHUH O
NPOCTPAaHCTBE M TPAKTHYECKH 3HAYMMBIX YMEHUH, (OpMUpOBaHUS s3bIKa ONHCAaHUSA OOBEKTOB OKPYKAIOIIEr0 MHpa, IS Pa3BUTHA
IMPOCTPAHCTBCHHOI'O B006pa)KeHI/I$[ U UHTYHULIUHU, MaTeMaTHYECKOM KYJBbTYPbI, 411 9CTCTUUCCKOIO BOCIIMTAHUS 06yqa}0mnxcs1. I/I3yT~IGHI/IC reomMeTpun
BHOCHT BKJIaJl B Pa3BUTHE JJOTHYECKOTO MBIIUICHUS, B JOPMUPOBAHUE MTOHATHS JOKA3aTEIbCTBA.

dnemenmol n102uKu, KOMOUHAMOPUKU, CIMAMUCMUKU U MEOPUU GEPOAMHOCMEN CTAHOBATCS 00S3aTEIbHBIM KOMIIOHEHTOM IIKOJIBHOTO
00pa3oBaHMs, YCHJIMBAIOIIMM €ro MPUKIAAHOE W NPAaKTUYECKOe 3HaYeHHe. DTOT Marepuan HeoOXOAMM, MpexJe Bcero, A (GpopMHUpPOBaHUS
(YHKIIMOHAJIBHOW T'PaMOTHOCTH — YMEHUN BOCIPUHUMATh U aHAJIW3MPOBAaTh HMH(OpMalMIO, MPEICTaBICHHYIO B pPa3IMYHBIX (QopMmax, MOHUMATh
BEPOSTHOCTHBIN XapaKTep MHOTUX PEalbHbIX 3aBUCUMOCTEH, MPOU3BOIUTH MPOCTENIINE BEPOITHOCTHBIE pacuéThl. M3yueHne 0CHOB KOMOMHATOPH KU
MO3BOJIMT YYaIIeMyCsl OCYIIECTBIISITh PACCMOTPEHHE CIIydaeB, Mepedop M TMOJCYET YMCiia BAPHMAHTOB, B TOM YHCIE B MPOCTEUIIHMX MPUKIIATHBIX
3agayvax.

[lpy wW3y4eHWH CTATHCTUKH W TEOPHH BEPOATHOCTEH OOOTAmAOTCsl TPEACTABICHUS O COBPEMEHHOW KapTHHE MHpa M METOJax ero
uccnesoBanus, (GopMupyercs MOHMMAHUE POJM CTATUCTUKM KaK HMCTOYHMKA COLHUAIBbHO 3HAYMMON HMH(MOPMALUMM M 3aKJIaJbIBAIOTCS OCHOBBI
BEPOATHOCTHOT'O MBIIIJICHUA.

TakuMm 00pa3omM, B X0/1€ OCBOCHHS COAEPKaHMS Kypca yJalIuecs MoJydaioT BO3SMOKHOCTb:

Pa3BUTH MPEJICTABICHUE O YUCIIE ¥ POJIM BBIYMCICHUN B 4EJIOBEUECKOM MPaKTUKE; CPOPMUPOBATH MPAKTUUECKHUE HABBIKU BBITOJHEHHS YCTHBIX,
MMACbMEHHBIX, THCTPYMEHTAJIbHBIX BBIYUCIICHUN, Pa3BUTh BBIYUCIUTEIBHYIO KYIbTYPY;

OBJIa/IETh CUMBOJIMYECKHM SI3BIKOM alreOpbl, BEIPa0OTaTh (POpPMaIbHO-ONEPATUBHBIE AllreOpandeckie YMEHUs U HAYyYUThCS TMPUMEHSTh UX K
PEIICHUIO MATEMATUYCCKUX U HEMATEMAaTUICCKUX 3a/1a4,

U3YyYUTh CBOICTBa M TpapUKH DJIEMEHTAapHBIX (YHKUUH, HAYYHUTHCS MCIIOJB30BaTh (DYHKIHMOHAIbHO-TpaduiyecKue NpeACTaBICHUs s
OIMMCAaHUS N aHAJIN3a PCAJIbHBIX SaBHCHMOCTeﬁ;



pa3BUTh MPOCTPAHCTBEHHBIC NPEACTABICHUS M M300pa3UTEIbHBIC YMEHHS, OCBOMTh OCHOBHBIE (DAKTBHI MU METOMBI IJIAHUMETPUH, MO3HAKOMHUTHCS C
HpOCTCﬁIHHMPI MNPOCTPAHCTBCHHBIMU TCJIaAMU U UX CBOﬁCTBaMH;

MOJIYYHTh TPEACTABICHUS O CTATUCTUYCCKUX 3aKOHOMEPHOCTSIX B PEAILHOM MHUPE M O PAa3JIMYHBIX CIIOCO0AaX MX M3Y4YCHHUs, 00 0COOCHHOCTSIX
BBIBOJIOB M ITPOTHO30B, HOCAIIINUX BepOSITHOCTHBIfI XapaKkTep,

Pa3BUTH JIOTUYECKOE MBIILICHHE U PEUb — YMEHUS JIOTHUYECKU 00OCHOBBIBATH CYXKIICHUS, IIPOBOANTH HECIOKHBIC CUCTEMAaTU3aIUH, IIPHBOIUTh
OpUMEPBl U KOHTPIPUMEPHI, HCIOIb30BATh PA3IUYHBIC S3bIKM MAaTEMATUKH (CIIOBECHBIM, CHUMBOJIMYECKHH, TpadUuecKuil) Ui WILTIOCTpAIUH,
MHTEPIPETAINU, APTYMEHTAINH U JI0Ka3aTeIIbCTBA;

C(l)OpMI/IpOBaTI) MMpEaACTaBJICHUA 06 HN3YYaCMBIX IMMOHATHUAX U MCTOAAX KaK Ba)KHEUIINX CpeACTBAX MATECMATUYCCKOI0 MOACIINPOBAHUA PCAJIbHBIX
MIPOIIECCOB M SIBJICHU.

B xypce anreOpsl 7-8 kacca CHCTEMAaTH3HPYIOTCS U 0000IIAIOTCS CBEJACHHUS O TMPeoOpa30BaHUSAX areOpanvecKuX BBIPAKCHUN M PEIICHUH
YpaBHCHHI C OJIHOM TICPEMCHHOW, ydalluecs 3HAKOMSATCS C BaKHEHIIMMHU (QYHKIIMOHAILHBIMU MOHATHSAMH H C TpaduKaMu MPSMON
MPOMOPIMOHAIILHOCTH U JIMHEWHOH YHKIIMH 00IIET0 BUIA, ICHCTBUSIME HAJl CTETICHSIMHU C HATYPAJIbHBIMH ITOKa3aTesIMU, (OPMYJIaMH COKPAIIICHHOTO
YMHOXXEHHS B TIPe0OPa30BaHUSMX IENIBIX BBIPAKCHUN B MHOTOWICHBI M B Pa3JIOKCHUA MHOTOYJICHOB Ha MHOXKUTEIIH, CO CIIOCO0AMH PELICHHS CHCTEM
JMHEWHBIX ypaBHEHUH C IBYMs IEPEMEHHBIMH, BHIPAOATHIBACTCSI YMEHHUE PEHIaTh CUCTEMbI YPaBHEHHWH M MPHUMEHSATh MX NMPH PEUICHUH TEKCTOBBIX
3ajau.

Benymumu merogamu 0OydeHUsS TPEIMETY SBISIOTCSA: OOBSICHUTEIbHO-UUTIOCTPATUBHBIA U PENPOAYKTUBHBIN, XOTSA HCIONB3YETCSd M YaCTHYHO-
nouckoBbId. Ha ypokax HCHOIb3YIOTCSI 3JIE€MEHTHI CIEAYIOIUX TEXHOJOTUM: JIMYHOCTHO OPUEHTHPOBAHHOE O0y4YeHHE, 00ydYeHHE C MPUMEHEHUEM
onopHbIx cxeM, UKT.

IlepeyeHb y4eOHO-MeTOAMYECKOI JTUTEPATYPHI

Y4eOHO-METOINYEeCKUN KOMIIJIEKC YUUTEIIs:

Anrebpa-7:yueonux/aBtop: FO.H. Makapseriues, H.I'. Munntok, K.H. Hemxos, C.b. CyBoposa, Ilpocsemenue, 2004 — 2007 rox.

Aunrebpa -8 yuebnux/asrop: FO.H. Makapsrues, H.I'. Muniok, K.H. Hemkos, C.b. CyBopoBa, Ilpocsemienue, 2004 — 2007 roa

W3zyuenne anredpel B 7—9 kinaccax/ FO. H. Makapsrues, H. I'. Munaiok, C. b. CyBoposa..— M.: IIpocBenienue, 2005—2008.

VYpoxku anredps B 7 kiacce: kH. 1 yuurens / B. W. XKoxos, JI. b. KpaiineBa. — M.: IIpocBenienune, 2005— 2008.

Anrebpa: munakt. matepuanst 1 7 k. / JI. Y. 3BaBuy, JI. B. Ky3nenosa, C. b» CyBopoBa. — M.: IIpocBenienune, 2007—2008.

DJeMEeHTHI CTaTUCTUKU M TEOpUU BeposATHOCTEN: Yueb mocobue ans oOyuaroumxces 7-9 ki. obmeoOpazosat. yupexaenuit / FO.H. Maxkapsrues, H.I'.
Munatok; nox pen. C.A. Tenskosckoro. — M.: IIpocsenienne,2001 -2007r.

Y4eOHO-MEeTOANYECKUN KOMIUIEKC YICHHKA:

Anrebpa-7:yueonuk/aBtop: FO.H. Makapseriues, H.I'. Munniok, K.H. Hemxos, C.b. CyBoposa, Ilpocsemenue, 2004 — 2007 ron.

DNeMEeHTHI CTaTUCTUKU M TEOPUU BEpOsATHOCTEW: YueO mocobue s oOydaromuxcs 7-9 ki. obmeobpazosat. yupexaenuit / FO.H. Maxkapsrues, H.I'.
Munmrok; o pen. C.A. Tenskockoro. — M.: [Ipocsemenne,2001 -2007r.




OCHOBHOE COIEPXXAHUE

I'JIABA 1. BoipaskeHusi, TOK1eCTBa, ypaBHeHusi (18uacos)

YucnoBsle BhIpaXeHus ¢ nepeMeHHbIMU. [Ipocreiine npeoOpa3oBaHus BelpakeHU. YpaBHEeHNE, KOpEHb ypaBHeHUs. JInHeilHoe ypaBHEeHue ¢
OJIHOM NepeMeHHOM. PelieHne TeKCTOBBIX 3a/1a4 METOAOM COCTaBIEHUS ypaBHEHUI. CTaTHCTUYECKUE XapaKTEPUCTHKU.

Heab: cucremaTu3nMpoBaTh U OOOOLIUTH CBEAEHHUS O NPeoOpa3oBaHUAX alreOpandeckUX BBIPAKEHUH M pEIIEHUU YpaBHEHUH C OJHOU
IIEPEMEHHOM.

[lepBas Tema Kypca 7 Kiacca sBISETCS CBSI3YIOIIMM 3BEHOM MEXIy KypcOM MaTeMaTUKM 5—6 KiaccoB W KypcoMm anreOpsl. B Helt
3aKpPEIISIOTCS BBIUMCIUTEIbHBIE HABBIKM, CHCTEMAaTU3UPYIOTCA U 0000IIAIOTCS CBEACHUS 0 IPE0OPa30BaHUAX BBIPAXKEHUN U PELIEHUH YPaBHEHUH.

Haxoxaenue 3HaueHUIl YMCIOBBIX M OYKBEHHBIX BBIPQXKEHUH JA€T BO3MOXHOCTb IMOBTOPUTH C OOYyYalOLIMMHCSA IpaBuiIa JAEHCTBHH C
panMoOHATFHBIMU YMCIIaMHU. YMEHUS BBIOMHATH apuU(PMETHUYECKHUE ACUCTBUS C PAllMOHAIBHBIMUA YHCIAMHU SIBISIOTCS OIOPHBIMHU JUIS BCErO Kypca
anreOpbl. CienyeT BBIACHUTH, HACKOJBKO IMPOYHO OBJIAJEIM MMHU ydYaluecs, U B Cilydae HEOOXOJMMOCTH OpPIaHU30BaTh NOBTOPEHHE C LIEJbIO
JIMKBUJIALIUHU BBISBIECHHBIX MPOOENoB. Pa3BUTHIO HaBBIKOB BBIYHUCICHHUM JOHKHO YAENATHCS CEPbE3HOE BHUMAHME U B JAJIbHEHINEM NPU U3Yy4YEHUU
APYTUX TEM Kypca anreopsl.

B cBs3u ¢ paccMOTpeHHEM BOIPOCAa O CPAaBHEHUU 3HAUYEHUMN BBIPAKEHUMN PaCILUPSIOTCS CBEJIEHUS O HEPaBEHCTBAaX: BBOASTCS 3HAKH > U <,
JaeTcsl MOHATHE O JIBOWHBIX HEPABEHCTBAX.

[Ipu paccmoTrpenun npeoOpa3oBaHUl BBIpaKEHU (OpMalIbHO-ONIEpaTUBHBIE YMEHUSI OCTAIOTCSA HA TOM )K€ YPOBHE, ydaluecsl MOJHUMAIOTCs
Ha HOBYIO CTYIIE€Hb B OBJIaJICHUU TeOpHEl. BBOIATCS MOHATHS «TOXKAECTBEHHO PABHBIE BRIPAXKEHUS», «TOKAECTBOY, «TOXKIECTBEHHOE MTPeodpa3oBaHue
BBIPAXKEHUI», COlepKaHUe KOTOPHIX Oy/eT MOCTOSHHO PAaCKPBIBAaThCS U YIIAyOIsAThCS MPU U3YyYEHUH NPEeoOpa3oBaHUM pa3IMUHBIX alredpandyecKux
BbIpakeHuil. [loquepkuBaeTcs, 4To OCHOBY TOXAECTBEHHBIX TPE0OpPa30BaHUI COCTABISAIOT CBOMCTBA JEMCTBUI HAJl YUCIIAMHU.

VYcunuBaercs posib TEOPETUYECKUX CBEACHUNM MpU paccMOTpeHun ypaBHeHHH. C 1ienbl0 00ecredeHHs OCO3HAHHOTO BOCHPUSATHUS
00y4aroIMMHUCS aJTOPUTMOB pEIIEHUS ypaBHEHMH BBOAMTCS BCIIOMOTaTelbHOE IOHATHE PABHOCUIBHOCTH YpaBHEHUH, (QOPMYIHUPYIOTCS U
Pa3bACHAIOTCA Ha KOHKPETHBIX MPUMEpPax CBOMCTBA paBHOCWJIBHOCTH. JlaeTcsl MOHSTHE JMHEHHOrO YPaBHEHMsI M UCCIIEYETCs] BOIPOC O YUCIE €ro
KopHeil. B cucteme ynpaxHeHuit 0cob0e BHUMaHHE Y/CNACTCS PELICHHI0 ypaBHEHHUil Buaa ax=Db npu pasnuunbix 3HaueHusx a u b. IIpomomxkaercs
paboTta no (GopMUPOBAHHIO Y OOYYarOIIMXCsS YMEHHS HCIOJB30BaTh amlmapaT ypaBHEHHMM Kak CPeACTBO AJI PELIEHUS TEKCTOBBIX 3a7ady. YpPOBEHb
CJIO)KHOCTH 3aJ1a4 3/IeCh OCTaeTCsl TAKUM e, Kak B 6 Kiiacce.

W3ydenne TeMbl 3aBeplIaeTCs O3HAKOMJIECHHEM OOYYaloOUMXCs C MPOCTEHIIMMHM CTaTUCTUYECKMMHU XapaKTEPUCTHUKAMH: CPEIHUM
apumeTnyecKkuM, MOAOH, MEIUAHOW, pa3MaxoM. Ydaluecss TOJKHBI YMETh MOJb30BAaTh ATH XapaKTEPUCTUKHM JUIsl aHaIW3a psAa JaHHBIX B
HECJIOXKHBIX CUTyalHsIX.

I'nasa 2. ®ynkuun (12 yacoB)

Oynk1us, odnacts onpenenenus GyHkuuu. Boeruncnenue 3Hauenuit Gpynkiuu no popmyne. I'paduk ¢pynkuuu. [psmas nponopuuoHaaIbHOCTh

u ee rpaduk. JIuneitnas pyHkuus u e€ rpaduk.



Heab: 03HAaKOMHUTH OOYYAIOLIMXCSH C BAKHEHIIMMHU (DYHKIMOHAIBHBIMU MOHATHAMHM M C rpadukamMy NOpsSMOH HPONOPLUOHATIBHOCTH U
JTMHEWHOW (PYHKIMU OOIIEro BUA.

JlaHHas Tema SBJISIETCS HAYaJdbHBIM ITAllOM B CUCTEMAaTHYECKOM (YHKIMOHAJIBHONH HOJArOTOBKE OOYYaroOLIMXCS. 3]1eCh BBOAATCS TaKHUe
MOHATHS, KaK (PYHKILUS, apTyMEHT, 00J1acTh onpeaencHus QyHKiun, rpaduk GyHkunu. OyHKIHUS TPAKTyeTCsl Kak 3aBUCUMOCTh OJJTHON TIEpEMEHHOM OT
Apyroi. Yyamuecs: Mojy4yaroT MEpBOe IMpejcTaBleHue o crnocobax 3agaHus (yHKUMU. B naHHOM Teme HaumHaercs pabora 1no (GpopMHpPOBaHUIO y
o0yJaromuxcs YMEHUH HaXoIuTh 1Mo (GopMyle 3HadeHHe QYHKIHMU MO W3BECTHOMY 3HAYCHHMIO apTyMEHTA, BBIOJHATH Ty XK€ 3a/Jady N0 rpaduky H
pewath o rpaguky obpaTHyro 3anady. OyHKIMOHAIbHbBIE MOHATHUSA IOJIyYalOT CBOK KOHKPETH3ALMIO MPU H3YYEHHM JIMHEHMHON (GyHKUMU U ee
YaCTHOTO BUJA — MPSIMON IPOMOPLUHUOHATIBHOCTH. YMEHHUS CTPOUTh W YHATATh rpaduku 3THUX (QYHKIMHA NIMPOKO HCIIONB3YIOTCS KaKk B CaMOM Kypce
anreOpbl, TaK U B Kypcax reoMeTpud U (Gu3uku. Yyauuecs J0JKHBI IOHUMATh, KaK BIUSAET 3HaK KO3 (UIMEHTa Ha PACIOIOKEHUE B KOOPAUHATHON
IUIOCKOCTH Tpaduka pyHKIMU Y=KX, Tl K# 0, Kak 3aBUCHUT OT 3HAYCHHI1 K ¥ D B3aMMHOE pacIojioeHue rpagkoB AByX GpyHKIMN Buaa y=KX+b.

dopmupoBaHue BceX (PYHKIMOHAIBHBIX IMOHATHH M BbIpaOOTKA COOTBETCTBYIOIIMX HABBIKOB, a TAKXKE H3yYeHHE KOHKPETHBIX (YHKIMH
COIIPOBOXKAAIOTCS PACCMOTPEHHEM IPUMEPOB PEAIBHBIX 3aBHCUMOCTEH MEXAYy BEIMYMHAMH, YTO CHOCOOCTBYET YCWIJICHHIO TPHKIATHON
HaNpaBJIEHHOCTH Kypca anreOpsbl.

I'naBa 3. Ctenensb ¢ HATYpaJbHBIM NoKa3aTesneM (15 yacos)

CTemneHb ¢ HATYPATBLHEIM OKA3aTeIeM | ee cBoicTBa. OmowneH. OYHKIMH y=x°, y=X" 1 UX rpaduKy.

Iesb: BEIpaOOTaTh YMEHHE BBIMIOJHATH JICHCTBHS HAl CTETICHSMH C HATYPAJIbHBIMH MTOKA3aTEIISIMH.

B nanHOll Teme naercs onpeneneHue CTENEHM C HaTypallbHbIM IoKa3aTeneM. B kypce martematuku 6 Kiacca ydaliuecs y)Ke€ BCTPEYallUCh C
pUMEpPaMHU BO3BEJICHHSI YHCENT B CTEIIEHb. B CBS3M C BBIUMCIIEHMEM 3HAYEHU CTENEHH B 7 KJIACCE JAeTCs MPEICTABICHUE O HAXOXKICHUH 3HAYCHUHA
CTENEHM ¢ MOMOMUIBIO KAIbKYJIATOpa; PaccMaTpuBaroTCs CBOMCTBA CTENEHHU C HATYpPAIbHBIM TOKaszaTesieM: Ha mpuMmepe Joka3aTenbcTBa CBOMCTB a™ - a”
=a™"; a":a"=a"" rrem>n; (@M)"=a""; (ab)™ = a"b™ ywamuecs BepBbIe 3HAKOMATCA C T0KA3aTENLCTBAMH, IPOBOIUMBIMU Ha aIreOpandeckoM
MaTepuaie. YKa3aHHbIE CBOWCTBA CTENEHU C HATypaJbHBIM IIOKa3aTelleM HaXOJAAT MPUMEHEHHE NpPU YMHOXXEHUH OJHOWIEHOB U BO3BEJICHHH
OJIHOYJICHOB B cTeneHb. [Ipy HaX 0k IeHNH 3HaU€HUH BhIpAaXKEHHUH COIEpPKalUX CTENEHH, 0c000€ BHUMaHUE ClIeyeT 00paTUTh Ha MOPSAOK JE€HCTBUM.

PaccMoTpenne GyHKIHiT y=x°, y=x° 03BOJIAET MPOIOIKUTE PabOTy 10 POPMHPOBAHHIO YMEHHUIT CTPOUTH 1 YHTATh Tpaduky dyHKImii. Bakuo
o0paTuTh BHUMaHHE 00y4aroluXcsi Ha 0COOEHHOCTH Tpaduka pyHKIMK y=X": rpaguK IPOXOJUT Yepe3 Hayano KoopAuHat, ocb Oy SBISIETCS €T0 OChIO
CUMMETpPHUH, IpaUK pacroyio’keH B BEpXHEH MOITYIIIOCKOCTH.

YMeHue crponth rpaguki GYHKIHHA y=X° M y=X° HCIONB3yeTCs Ul O3HAKOMICHHS OOYYarOIIMXCS ¢ rpadHuecKnM CIIOCOGOM pElIeHHS
YpaBHEHUM.

I'naBa 4. Muorowiens! (17 yaca)

MuorowreH. CroxeHne, BEIMUTaHNEe U YMHOKEHHE MHOTOWICHOB. Pa3inokeHne MHOTOYJICHOB HA MHOKHTEITH.

Iesb: BEIpabOTaTh YMEHHE BBINOJIHATH CIOXKEHHUE, BBIYUTAHUE, YMHOKEHIE MHOTOWIEHOB U Pa3/I0KEHHE MHOTOWIEHOB HAa MHOXKUTEIH.

JanHast TemMa urpaer (QyHIAMEHTAIBHYIO pPOJb B (DOPMHUPOBAHWM YMEHHsS BBINIOJNHATH TOXKIECTBEHHBIE MPEOOpPA30BaHMS alTreOpanvdecKux
BbIpakeHuil. @opmupyemsle 37ech (popManbHO-ONEPaTUBHBIE YMEHUS SBISIOTCS OMOPHBIMH NPU U3YYEHHM JIEHCTBUH C pallMOHATIBHBIMH JPOOSMH,
KOPHSIMH, CTETICHSIMH C PAllHOHATLHBIMH ITOKA3aTEIISTMH.



W3y4yeHne TeMbl HAYMHACTCS C BBEACHUS MOHATHI MHOTOWIEHA, CTAHAAPTHOTO BH/a MHOTOYICHA, CTENEHH MHOrowieHa. OCHOBHOE MECTO B
ATOM TeMe 3aHMMAIOT AJITOPUTMBI JICHCTBUI ¢ MHOTOYIEHAMH — CJIOKCHHE, BHIUUTAHUE U YMHOKEHHE. YJalluecs: JOJDKHBI IIOHUMATh, YTO CYMMY,
pPa3HOCTh, MPOU3BEIACHHE MHOTOYICHOB BCErJa MOXKHO MPEICTaBUTh B BHJC MHOTOWIeHA. J[eHCTBUS CIIOKCHHUS, BBIYUTAHUS U YMHOXKCHHS
MHOTOYICHOB BBICTYITAIOT KaK COCTABHOW KOMITOHEHT B 3a/IaHMSX Ha MPeoOpa30BaHMs EJbIX BeIpaKeHHi. [109TOMY Helerecoo0pa3Ho MepexoauTh K
KOMOMHHUPOBAHHBIM 3a/IaHHUSIM TIPEKIC, YEM YCBOCHBI OCHOBHBIC AJITOPUTMBI.

Cepbe3HOEC BHUMAHHE B ITOW TEME YICISCTCS PA3IOKCHUI0 MHOTOYWICHOB HAa MHOXHTEIH C MOMOIIBI BBIHECEHHsS 3a CKOOKH 00MIero
MHOXKHTENIST U C MOMOINBI0 IpynnupoBkd. COOTBETCTBYOIIHME MPeoOpa3oBaHUs HAXOIAT IIMPOKOE MPUMEHEHHWE KaKk B Kypce 7 Kjacca, Tak U B
MOCIIEIYIOIINX Kypcax, 0COOCHHO B IEHCTBHUSIX C PAIIMOHATBHBIMU JPOOSIMHU.

B nmanHO# Teme ywalecss BCTPEYAIOTCS C IMPUMEpPaMH HCIOJIb30BAHUS pacCMaTPHBAEMbIX IPEOOpa30BaHMil MPH PEIICHUH Pa3HOOOPA3HBIX
3a/1a4, B YAaCTHOCTH NPHU PEIICHUU yPaBHCHHUH. DTO MO3BOJISET B XOJ€ HU3yYCHHS TEMbI HPOJOJDKUATH paboTy Mo (OPMHPOBAHHUIO YMEHHS PEIIATh
ypaBHEHHsI, & TAK)KE PEIIATh 33/1a4i METOJOM COCTABJICHHs YPAaBHCHUH. B 4nCIIO ympaskHeHH BKIIIOYAIOTCS HECIOKHbBIC 3aIaHKs Ha J0KA3aTeIbCTBO
TOX/ICCTBA.

I'naBa 5. @opmyJibl COKpaLIeHHOT0 YMHOKeHusi (17 yaca)

®opmyist (a-b)a+b)=a’-b? (ath)’=a’t2ab+b% (ath)®=a>+3a’b+3ab?+b® (ath)(@® " ab+b?=a’+b’ IMpumenenne
(bopMyJT COKPAIIEHHOTO YMHOKCHHUS B MPEOOPA30BAHUSAX BBIPAKCHUI.

Ieab: BEIpabOTaTh YMEHHE HMPUMEHATH (OPMYIIBI COKPAIIEHHOIO YMHOXEHHUS B IPEOOPa3OBAHMSX IEIBIX BBIPAKEHHUH B MHOTOWICHBI M B
Pa3I0KEHUH MHOTOYICHOB HA MHOYKHTEIIH.

B nanno#t Teme mponoimkaercs pabora 1mo GOpMHPOBAHUIO y OOYYAIOIIWXCS YMEHHS BBITIOJHATH TOXKJICCTBEHHBIC MPEOOpPa3OBaHUS IEIBIX
BhIpaskeHHil. OCHOBHOE BHUMaHHE B TeMe yaensercs popmyiam (a - b)(a + b) = a? - b 2, (a + b)? = a’ 2a b + b®. Vuammecs foKHBI 3HATD 3TH
(GOpMyYIIBI U COOTBETCTBYIOIIUE CIIOBECHBIE (OPMYIHPOBKH, YMETh MPUMEHITh MX KaK «CJIeBa HANpaBO», TaK M «CIpaBa HajieBo». Hapsay c
yKa3aHHBIMH paccMaTpuBaroTes Takke gopmysl (a + b)® =a®>+3a?b+3ab? + b% (a+ b) (a® ¥ a b + b?) = a® + b®. Oxnaxo onu HaxomsT MeHbIICE
NpPUMEHEHHE B Kypce, MOITOMY HE CIIEIyeT U3JIUIIHE YBIEKATHCS BBIMOJHEHUEM YIPAKHEHU Ha MX UCIIOJIB30BaHNUE.

B 3akimounTeNbHON YacTH TEMbI PAaCCMAaTPUBACTCS MPHUMEHCHUE Pa3UYHBIX MPUEMOB PA3JIOXKEHHS MHOTOWICHOB HAa MHOXKHTEIH, a TAKXKe
UCITOJIb30BAHUE TIPEOOPA30BAHMIA IIEJIBIX BBIPAKEHHI TS PEIICHUsSI IMPOKOTO Kpyra 3a/1ad.

I'naBa 6. Cucrembl InHelHbIX ypaBHeHu# (15 yacoB)

Cucrema ypaBHeHHi. PeleHue CHCTEMBbI IBYX JIMHEHHBIX YpPaBHEHHM C JBYMs IEPEMEHHBIMH M €r0 Te€OMETPHYECKas HHTEPIIPETaIlHsl.
Pemenne TEKCTOBBIX 3a/1ad METOIOM COCTABJICHUSI CHCTEM YPaBHEHHI.

Iesib: 03HAKOMHUTH O0YYAIOIINXCS CO CIIOCOOOM PEIIEHHs CHCTEM JIMHEHHBIX YPaBHEHHH C IBYMS IIEPEMEHHBIMHU, BHIPAO0OTAaTh YMEHHUE PelaTh
CHCTEMBI YPaBHEHHM U PUMEHSTh MX IIPH PENIEHNH TEKCTOBBIX 3a/1a4.

M3y4yeHne CUCTEM ypaBHEHHH pacrpenesieTcss Mexay Kypcamu 7 u 9 kimaccoB. B 7 kiiacce BBOAMTCS MOHATHE CUCTEMBI M PACCMATPUBAIOTCS
CUCTEMBI JINHEWHBIX YPAaBHEHHM.

N310xeHre HAYMHACTCS C BBEICHHS MOHATHS <JIMHEHHOEC YpaBHEHHE C JBYMS MEPEMEHHBIMUY». B CHCTEMYy YIpaKHCHHH BKIIOYAIOTCSI
HECJIOKHBIE 3a/IaHKs Ha PENIEHUE JTMHEHHBIX YPAaBHEHUH C IByMs TIEPEMEHHBIMHU B IIEJIBIX YHCIIAX.



dopmupyeTcs yMeHHE CTPOUTh rpaduk ypaBHeHHs ax + by=c, rue a0 wim b#£0, npu pasznuynbix 3HaUYeHHsX a, b, c. BBenenue rpadguyeckux
00pa3oB MaéT BO3MOXKHOCTh HAMVIAJHO HMCCIENOBATh BONPOC O YHCJIE PEUICHUH CHCTEMBl JIBYX JIMHEHHBIX YpPaBHEHUH C JBYMS TEPEMEHHBIMU.
OCHOBHOE MECTO B JJAHHOW TeMe 3aHMMAaeT M3y4YCHHE AITOPHUTMOB PEIICHUS CHCTEM JBYX JIMHEHHBIX YPaBHEHUH C IBYMS MEPEMEHHBIMH CITIOCOOOM
MOJICTAHOBKM U CHOCOOOM CIIOKEHUs. BBeleHue CHCTeM MO3BOJSET 3HAYMTENBHO PACIIUPHUTH KPYr TEKCTOBBIX 3aad, PEHIaeMbIX C ITOMOIIBIO
ammapara anreopsl. [IpuMeHeHre cucTeM ympoIaeT Mmporece MnepeBoia JaHHbIX 3a/1a9H ¢ OOBIYHOTO SI3bIKA HA SI3BIK YPaBHEHHI.
7. IloBTOpenue (8 yacos)

Hean: [ToBTOpeHne, 0000IIEHIE U CHCTEMATH3allUs 3HAHHI, YMEHHI 1 HABBIKOB 3a Kypc anreOpbl 7 Kiacca.

TpeGoBanus K YPOBHIO NOATOTOBKH o0y4yawumuxcss B 7 Kiaacce
B xone npenonaBanust anreOpsl B 7 Kiacce, padoTsl Haa GOPMHUPOBaHUEM Y 00YUAIONIMXCS IEPEUYHCIICHHBIX B IPOrpaMMe 3HAHUW U YMEHUH ClleqyeT
oOpamiate BHHMaHME Ha TO, YTOObBI OHM OBJIAJIEBAJIM OBJAJAECBAIM YMEHHAMHM o00lIey4e0HOro XapakTepa, pa3sHOOOPa3HBIMH CHOCOOAMU
AeATeTbHOCTH, IPHOOPETAIIH OTIBIT:
IUTAHUPOBAHMSI U OCYILIECTBICHUS AITOPUTMUYECKOH 1€ TeIbHOCTH, BBIMOJIHEHUS 3a/JaHHbIX U KOHCTPYMPOBAHUS HOBBIX aJIFOPUTMOB;
peleHus pa3Ho00pa3HBIX KJIACCOB 33/1a4 U3 Pa3IMYHBIX Pa3/IeioB Kypca, B TOM YMCIIE 3aja4, TPEOYIOIUX MOUCKA ITyTH U CIIOCOOOB PEIICHHS;
UCCIIEI0BATEIbCKON AEATEIbHOCTH, PA3BUTHUS UJICH, IPOBEAECHUS 3KCIIEPUMEHTOB, 0000IIEH!S, TOCTAHOBKH U ()OPMYIMPOBAHUS HOBBIX 33/1a4;
SCHOTO, TOYHOI0, TPAMOTHOI'O M3JI0KEHHSI CBOMX MBICIEH B YCTHOM M NMHUCbMEHHOM peuu, HUCIOJIb30BAHUS PA3JIMYHBIX SA3bIKOB MAaTEMATUKU
(coBeCHOro, CHUMBOJMYECKOr0, rpaduyeckoro), CBOOOJHOIO Iepexoja C OJHOro s3blka Ha JApPYrod uid WUIIOCTpAallUM, HHTEpIpeTaluy,
apryMeHTalluu 1 JI0Ka3aTeNlbCTBa;
IPOBE/ICHUS J10Ka3aTeIbHBIX PacCyKACHUHN, apryMEeHTAIMH, BBIIBI)KEHUS TUIIOTE3 U UX 0OOCHOBAHMS;
MOMCKa, CHUCTEMAaTH3allud, aHaiu3a U Kilaccudukanuu HHPOpPMAIMH, HCIOIb30BAaHUS pPa3HOOOpa3HbIX HH(POPMAIMOHHBIX HCTOYHHUKOB,
BKJIIOYasl y4eOHYIO U CIIPABOUHYIO JIUTEPATYPY, COBPEMEHHBIE HH(OPMAIIMOHHBIE TEXHOJIOTHH.

B pe3ynbmame uzyuenus Kypca anzeoput 7 Knacca o0yuarouiuecs 00a4cHbL:

3HATH/MOHUMATE.
"  CYHIECTBO MOHSATHS MaTEMaTHYECKOTO JOKA3aTeIbCTBA; IPUMEPHI 1I0KAa3aTEIbCTB;
"  CYHIECTBO MOHSATHS AJITOPUTMA; IPUMEPHI AITOPUTMOB;
" KaK HUCIOJIB3YIOTCS MaTeMaTHdeckue (OpMyJbl, YPAaBHCHHS M HEPABEHCTBA; MPUMEPHl MX MPUMEHEHHS IJIs PEUICHUS MaTeMaTHYECKHX M
MPaKTUYECKHX 3a]1ay;
"  KaK MaTeMaTHYECKH OINpeeIeHHbIC (DYHKIIMU MOTYT OMKCHIBATh PEAbHBIC 3aBUCUMOCTH; TPUBOAUTH MPUMEPHI TAKOTO OMTUCAHUS,
"  KaK MOTPeOHOCTH MPAKTUKU MPUBEITU MAaTEMATUYECKYIO HAYKY K HEOOXOUMOCTH PACHIUPEHUS MTOHATHS YUCIIa;

ITomMuMo yKa3aHHBIX B JaHHOM pa3jiele 3HaHUH, B TpeOOBaHMS K YPOBHIO NOJATOTOBKHM BKJIIOYAIOTCS TAK)XKE 3HAHUSA, HEOOXOAMMBIE JUIS OCBOEHHS IEPEUHCICHHBIX HUXKE
YMEHHH.



BEPOSITHOCTHBIN XapaKTep MHOI'MX 3aKOHOMEPHOCTEH OKPYKAOLEro MUpa; MpUMephl CTAaTUCTUYECKUX 3aKOHOMEPHOCTEH U BBIBOJIOB;

KakiUM 00pa3oM reoMeTpHsl BO3HUKJIA M3 MPAKTUYECKHX 3a/1a4 3eMJIEMEpUS; MPHUMEPHl F€OMETPUYECKHX OOBEKTOB M YTBEPXKICHHHA O HHX,
BA)KHBIX JJIs1 IPAKTUKY;

CMBICIT HJealu3alliy, IO3BOJIAIONICH peIlaTh 3aJadyd peaybHOW JIEHCTBUTENBHOCTH MATEeMAaTUYECKUMH METOJaMM, IMPHUMEPHl OIINOOK,
BO3HHKAIOIIUX [IPU UACATU3ALNN;

APUPOMETUKA

yMeTh
BBITIOJIHATh YCTHO apu(METHYECKUE IEHCTBHS: CIOXKEHHWE M BBIYMTAHUE [BY3HAYHBIX YUCEN M JIECATHYHBIX JApoOei ¢ ABYMS 3HAKaMH,
YMHO>XEHHUE O/IHO3HAUHBIX YUCEell, apU(PMETUUECKHUE ONEPALUU C OOBIKHOBEHHBIMH JIPOOSIMU C OZJHO3HAYHBIM 3HAMEHATENIEM U UUCIIUTENIEM;
NEPEeXOAUTh OT OJHOU (OPMBI 3aIMCH YHCEN K JIPYTOH, MPEACTABIATh ACCATHUHYIO Apo0b B BUAEC OOBIKHOBEHHOW M B MPOCTEHINNX CIIydasx
OOBIKHOBEHHYIO B BHJI€ JECATUYHOM, MPOLEHTH — B BUJAE ApOOH M ApoOb — B BHJIE MPOLEHTOB; 3alUCHIBATh OOJIBLIME U Majble YHUCIA C
UCTIOJIb30BAHUEM LIEJIBIX CTETICHEH ECSITKH;
BBINOJIHATE apU(MeTHdecKue NeHCTBUSA C palMOHAJIBHBIMU YHCIAaMM, CPaBHMBATh pallMOHAJIbHbIE U JICHCTBUTENbHBIE YUCIIA; HAXOAUThH B
HECIIOKHBIX CITyYasx 3HAUCHHS CTETICHEH ¢ IEeNIbIMUA TIOKa3aTeIsIMA U KOPHEW; HaXOIUTh 3HAYEHUS YHCIIOBBIX BBIPAXKCHUH;
OKPYTJIATH LIeJIble YUCIIa U IeCATUYHBIE IPOOU, HAXOAUTh MPUOIMIKEHHS YUCE ¢ HEJJOCTATKOM U C W30BITKOM, BBIIOJIHATH OLIEHKY YMCIOBBIX
BBIPAKECHMI;
M0JIb30BaThCs OCHOBHBIMU €IUHMIIAMHU JUIMHBI, MacChl, BpEMEHHU, CKOPOCTH, IUIOIAAN, 00beMa; BhIpakaTh 0osiee KPYMHbIE €IUHUIBI Yepes3
Oosee MenKre U HA00OpOT;
pelaTh TeKCTOBbIE 3a/1aui, BKJIIOYas 331a4M, CBSI3aHHBIE C OTHOIIEHUEM U C TPOMOPIMOHAIBHOCTBIO BEJIMYMH, APOOSMH U MPOIIEHTaMH;

HCII0JIL30BATH NPHOOpPeTeHHbIE 3HAHNS U YMEHHS B IPAKTUYECKOI /1esiTeJIbHOCTH M NOBCeIHEeBHOM KU3HH 1JIS:
pelIeHHs] HECIOXKHBIX MPAKTHUYECKMX PACUETHBIX 3ajjad, B TOM YHCIE C HCIOJIb30BAaHHEM IPH HEOOXOIMMOCTH CIPABOYHBIX MAaTEpHUaNIOB,
KAJIBKYJIATOPA, KOMIIBIOTEPA;
YCTHOM NPUKUIKHU U OLICHKU PE3YJIbTaTa BBIYUCIICHUH; IIPOBEPKU PE3yIbTaTa BEIUUCIECHUS C UCIIOIb30BAHUEM PA3INYHBIX [IPUEMOB;
MHTEPIPETALMU PE3Y/IbTAaTOB PEIICHUS 3a7a4 C YYETOM OTPAaHWYEHUH, CBA3AHHBIX C PEaJbHBIMU CBOMCTBAMH PAaCCMaTPUBAEMBIX IPOLIECCOB U
SIBJICHUU;

AJITEBPA

yMeThb
COCTaBJIATh OYKBEHHBIE BBIPKEHUS M (POPMYIIBI [0 YCIOBHSIM 3a]1a4; OCYIIECTBIISATh B BBIPAKEHHUIX M (OpPMYJIaX YUCIOBBIE IMOACTAHOBKH U
BBITMIOJIHATh COOTBETCTBYIOLIME BBIYMCIEHUS, OCYLIECTBISATh MOJCTAHOBKY OJIHOTO BBIPQXKEHUS B Jpyroe; BbIpaxarb HU3 (GopMyin OAHY
IIEPEMEHHYIO YEPE3 OCTAJIbHBIE;



BBINOJIHATh OCHOBHBIE JIEHCTBUS CO CTENEHSIMHU C HATYPaJIbHBIMH IOKA3aTEIsIMH, C MHOIOWIEHAMM; BBIIOJIHATH Pa3jiokKeHUE MHOIOWIEHOB Ha
MHOYHUTEJIH; BBITIOJIHATH TOXJIECTBEHHBIE IPE0OPa30BaHUs PAIIOHAIBHBIX BHIPAKCHUN;

pelaTth JUHEWHbIE ypaBHEHMs pellaTh JMHEHHbIE PEelIaTh TEKCTOBBIE 3aJaud alreOpandeckuM METOAOM, MHTEpIPETUPOBATh MOJIy4EHHBIN
pe3yiabTaT, MPOBOAUTH OTOOP PEIICHH, HCXO0Is U3 (POPMYIMPOBKU 33/1auu;

n300pakaTh yKcia TOUKaMU Ha KOOPAMHATHOH NMPsIMOH;

OIpeAEATh KOOPAUHATHI TOUKHU IIOCKOCTH, CTPOUTH TOUKH C 3aJaHHBIMU KOOpJMHATAMY;

HaXOJAUTh 3HaueHUs (QYHKLUMH, 3aJaHHOM QopmyIoil, Tabnunel, rpapukoM Mo ee apryMeHTy; HaXOAUTh 3HAYEHHE apryMeHTa 10 3HAYECHHUIO
(byHKIMH, 3a1aHHON TpaHUKOM MK TaOJINIEH;

IPUMEHSATH rpaduuecKre NpeACTaBIeHUs IPU PeIieHUH YPaBHEHUH, CUCTEM, HEPABEHCTB;

OIMCHIBATh CBOMCTBA M3Y4YCHHBIX GYHKIMIA (Y=KX, T1e K= 0, y=Kkx+D, y:xz, y=x3), CTPOUTDH UX TpaPUKH.

HCIO0JIb30BATH NPHOOPEeTeHHbIE 3HAHUS M YMEHHS B IPAKTHYECKOM 1eATeJIbHOCTH U NOBCEAHEBHOM KU3HU JIJIS:

BBITIOJTHCHHSI PAcYETOB 1O (QopMysiaM, COCTaBICHHS (HOPMYII, BBIPAKAIOIINX 3aBHCHMOCTH MEXKIY PEATbHBIMH BEIIMYWHAMH; HAXOXICHUS
HY>KHOI ()OpMYJIBI B CIPABOYHBIX MaTepHalIax;

MOJICJIMPOBAHUS MTPAKTUYECKUX CUTYAIIMH U UCCIIEIOBAHUHU ITOCTPOCHHBIX MOJIEJIEH C UCIIOIB30BAHUEM amapara ajareopsl;

OTHMCAHUS 3aBUCUMOCTEH MEXIy (PU3NYECKUMU BETMYMHAMH COOTBETCTBYIOIIMMU (POpPMYIaMH IIPU MCCIETOBAaHUN HECIOKHBIX MPAKTHUYECKUX
CUTYalUi;

WHTEPIIPETAlNU IPpaUKOB peabHBIX 3aBUCUMOCTEH MEX1y BETHUYNHAMHU.

IJIEMEHTBI JIOTUKHU, KOMBUHATOPUKMU,
CTATUCTUKHU U TEOPUU BEPOSITHOCTEN

yMeThb

" [POBOJUTH HECIOXKHBIE JI0KA3aTeNbCTBA, MOJYyYaTh MPOCTEHIINE CIEICTBUS W3 H3BECTHBIX WM pPaHEe MOIYYEHHBIX YTBEP)KICHHI,
OLICHUBATh JIOTUYECKYIO NPABUIBHOCTh PACCYKICHHM, UCIIONb30BaTh MPUMEPHI JJI WIUTFOCTPALIMU U KOHTPIPUMEPHI AJIsi OIPOBEPKEHUS
YTBEPKICHU;

" pemiaTh KOMOMHATOPHBIE 33/1a4M IIyTEM CUCTEMATHYECKOro rnepedopa BO3MOKHBIX BApUAHTOB, BBIYUCIIATH CPEAHUE 3HAUEHUS PE3YyIbTaTOB
U3MEPEHU;

HCI0JIL30BATH NPHOOpPeTEeHHbIE 3HAHUS U YMEHHUS B PAKTHYECKOIi 1esiTeJIbHOCTH M NMOBCeIHEBHOI KU3HHU 1JIs:

* BBICTpauMBaHUs apryMEHTAallMU IpHU JoKa3aTelbCTBE (B opME MOHOJIOTA U AUAIOra);

"  pacHo3HaBaHUS JIOTHYECKU HEKOPPEKTHBIX PacCyKJICHHIA;

"  3anMcH MaTeMaTHYeCKUX YTBEP)KIEHUH, 10Ka3aTeIbCTB;

"  aHaJM3a pealbHBIX YUCIOBBIX JaHHBIX, IPEJICTABICHHBIX B BUJE AMAarpamMm, rpaduKoB, TaOIuUIL;



"  pelleHus MPaKTUYECKHX 3a]a4 B MOBCEAHEBHON U MPO(ECCHOHATBHOM IEATEIBHOCTH C UCIIOJIb30BAaHUEM JICUCTBUIN C YHCTIaMH, POLIEHTOB,
JUTHH, TUTOIIa IeH, 00bEeMOB, BPEMEHH, CKOPOCTH;

"  pelleHusl y4eOHbIX U MPAKTUUECKHX 3a]1a4, TPeOYyIOIUX CUCTEeMaTH4YeCKOro nepedopa BapuaHToOB;

® [IOHUMAHHS CTATUCTHUYECKUX YTBEPKICHUI.

Kpumepuu U HOPpMbl OUECHKU 3Hanuﬁ, ymeuuﬁ U HABbIKO6 06ylmlou4uxcn no mamemamauke.
1. Ol{eHKd RUCOMEHHbBIX Konmp0ﬂbnblxpa6om 06ylmmmuxc;1 no mamemamuke.

OTBeT OlLIeHUBAETCS OTMETKOM «5», eclu:
» paboTa BHITIOJHEHA ITOJTHOCTHIO;
» B JIOTHYECKUX PACCYKICHUAX U 000OCHOBAHHMHU PEIICHHUS HET IPOOEIOB U OIIHUOOK;
» B pCUICHHHM HET MaTeMaTHYeCKHX OMIMOOK (BO3MOXHA OJHA HETOYHOCTh, ONMHCKA, KOTOpas HE SBISETCS CJCICTBUEM HE3HAHUS WU
HEMOHMMAaHUA y4eOHOro MaTepuana).
OtMmeTka «4» CTaBUTCS B CIENYIOIIUX CIIyJasix:

» paboTa BBINOJIHEHA ITOJIHOCTHI0, HO 00OCHOBAHUS IIArOB PEIICHUST HEIOCTATOYHBI (€CJIM yMEHHEe 000CHOBBIBATh PACCYXICHUS HE SBJISLIOCH
CHeHaTIbHBIM 00bEKTOM IIPOBEPKN);
» JIOMYIIEHBI OJIHA ONIMOKA WMJIM €CTh JIBa — TPH HEN04YETa B BBHIKJIAJKAX, PUCYHKAX, YepTekax WM rpadukax (eciaw 3TH BHIBI pabOT HE
SIBJSUTUCH CTICIIUAIBHBIM 0ObEKTOM IMPOBEPKH ).
OtmMmeTtka «3» CTaBUTCS, €CIIU:

» JomymieHo 0oJiee OJTHOM OIMTMOKH MM OoJiee IBYX — TPEX HEJOUYETOB B BRIKJIAJIKAX, YePTEKAX WM rpadkax, HO 00yJaromuiics ooiagaet
00s13aTeTbHBIMA YMEHUSIMU T10 TIPOBEPSIEMOM TEME.
OTMeTKa «2)» CTaBUTCS, ECIIU:

» JIOMYIIEHBI CYIIECTBEHHbIC ONIMOKH, MMOKa3aBIIKe, YTo O0ydarommiics He o0amaet 00s3aTeIbHBIMA YMEHUSIMH 110 TAHHOM TeMe B MOJIHOW
Mepe.
OtMeTKa «1» cTaBUTCS, €CIIH:

» paboTa moka3zaia MOJHOe OTCYTCTBHE y OOydaromerocss o0s3aTebHbIX 3HAHUH W YMEHUH 10 TPOBEpsSEMON TeMe WIIM 3HaYMTEeIbHAs 9acTh
paboThI BEITIOTHEHA HE CAMOCTOSITENLHO.

Y4urtenb MOXKET IIOBBICUTD OTMCTKY 3a OpHFHHaHLHLIﬁ OTBCT HA BOIIPOC WJIM OPUTHHAJIBHOC PCIICHUC 3a/1a4i, KOTOPBIC CBUACTCIILCTBYIOT O
BBICOKOM MATEMATHYCCKOM pPa3BUTHU 06yqafomerocsl; 3a pCIICHHUC OoJiee CI0KHOU 3aJa4Yu UJIKM OTBET HA 0oJiee CIIOKHBIN BOITPOC, MPCIIOKCHHBIC
o6yqa10meMyc;1 JOIIOJIHUTCIIBHO ITOCJIC BBIIIOJHCHUSA UM KaKHX-JIH0O0 APyrux 3aJaHM.



2. Ol{eHKd ycmHblX omeemos 06ytmlomuxc;l no mamemamuke

OTBeT OLIEeHUBAETCS] OTMETKOM «5», €CIIU YUEHHUK:

» TIOJTHO PacKphLI coJep)KaHHe MaTepuaa B 00beMe, MpeyCMOTPEHHOM IIPOrpaMMOM U YIeOHUKOM;

»  M3JI0KWI MaTepUall IPaMOTHBIM SI3bIKOM, TOYHO HCIIOJIb3YSl MATEMAaTHYECKYI0 TEPMHHOJIOTHIO U CUMBOJIMKY, B OIIPEICIICHHON JIOTHYECKOM
IIOCJIE0BATENbHOCTH;

» TIPaBWJIBHO BBIMOJHWI PUCYHKH, YEPTEKH, TPAUKH, COIYTCTBYIOIINE OTBETY;

» TOKa3ajl yMEHHE WUIIOCTPUPOBATh TEOPHI0O KOHKPETHBIMH TNPHMEPaMH, INPHMEHSITH €€ B HOBOH CHTyallUM TIPH BBIIOJIHEHHU
IIPAKTHUYECKOI0 3aJaHUS;

» TPOAEMOHCTPHPOBAI 3HAHHE TEOPHU PaHee M3yYEHHBIX COIYTCTBYIOMIUX T€M, CPOPMUPOBAHHOCTh M YCTOHYMBOCTH MCIIOJIb3YEMBIX IPU
OTBETE YMEHMI U HaBBIKOB;

» 0TBEYaJ CaMOCTOSITEIbHO, 0€3 HABOASAIIMX BOIIPOCOB YUHUTEIIS;

» BO3MOXXHBI OfJHA — JIB€ HETOYHOCTH IPU OCBEUICHHE BTOPOCTENICHHBIX BOIPOCOB MM B BBIKJIAJKaX, KOTOPbIE YYCHHK JIETKO HMCIPABUI
II0CJIE 3aMEYaHUs] YUUTEIIS.

OtBeT OLICHHUBACTCsA OTMETKOM ((4», €CJIM YHOBJICTBOPACT B OCHOBHOM Tpe6OBaHI/I$IM Ha OLICHKY «5 », HO IIpU 3TOM UMECCT OJIMH U3 HCIJOCTATKOB!

» B M3JIOKEHUH JIOIYIICHBI HEOObINE MPOOEITBI, HE NCKA3UBIIIEe MATEMAaTHIECKOE COJIEPKAaHUE OTBETA;

» JIONYIIEHBI OJIMH — JIBa HEJ0UeTa MIPU OCBEIICHUH OCHOBHOTO COJIep)KaHHsI OTBETA, HCIIPABJICHHBIE ITOCTIC 3aMEUaHHs YIUTEIS;

» JIOTyIIeHBI OmMOKa Wi 0ojee ABYX HEJOYETOB IPH OCBEIIEHHH BTOPOCTEIICHHBIX BOIPOCOB MJIHM B BBIKJIAJKAX, JIETKO WCIPABICHHBIC
IIOCJIE 3aMEYaHUs] YUUTEIIS.

OtmeTka «3» CTaBUTCS B CICAYIOMIUX CIIyYdasax:

» HETOJHO PAacKpBITO CoJepikaHue MaTepuana (CoaepiKaHue MU3JI0KEHO (PparMeHTapHO, HE BCET/a MOCIeI0BATEIBHO), HO IMOKa3aHo olIiee
MOHMMAaHKUE BOMPOCa M MPOASMOHCTPUPOBAHBI YMEHUS, JOCTATOYHBIE AJIS YCBOCHHS IpOrpaMMHOr0 MaTepuana (ompeneneHsl «TpeboBaHUsIMH K
MaTeMaTHYeCKOM MOJArOTOBKE 00yUaOUIMXCs» B HACTOSIIEH TPOrpaMMe M0 MaTEMaTHKE);

» HMEJIHCh 3aTPYTHCHUS WU JIOMYIICHBI OIIUOKH B ONPECICHHH MaTeMaTHYECKOW TEPMHUHOJIOTHH, YEPTEXkKaxX, BBIKJIAJKaX, UCIPABICHHBIC
MOCJIe HECKOJBKHMX HABOISANINX BOIIPOCOB YUHTEIIS;

> YUC€HUK HE CIIpaBHJICA C NMPUMCHCHHUEM TCOPHUU B HOBOU CUTyall! ITIPH BBIIIOJHCHWM IMPAKTUYCCKOI'O0 3aJJlaHHA, HO BBIIIOJHHII 3aJJaHUSA
00513aTeTLHOTO YPOBHS CIOKHOCTH 1O JAaHHOU TEME;

> IIpHu 10CTATOYHOM 3HAHUHN TCOPETHICCKOI'O MaT€prajia BbIABJIICHA HEJOCTATOYHAA C(bOpMI/IpOBaHHOCTB OCHOBHBIX yMeHI/Iﬁ 1 HABBIKOB.

OTMmeTKa «2» CTaBUTCS B CIEAYIONMIUX CIydasK:

» HE pacKpbITO OCHOBHOE COJIepKaHNe y4eOHOTO MaTepuaa;



» O0OHapYXCHO HE3HAHUE YYCHUKOM OOJIbIIICH M HanboJiee BAKHOW YacTH Y4eOHOTO MaTepHara;
» JIOTYILEHBI OIIMOKYU B ONPENEICHNH OHATHH, IPH UCIIOIB30BaHUH MAaTEMAaTHYECKON TEPMHHOJIOTHUH, B PUCYHKAX, YepTekax WK rpadukax,

B BBIKJIaJIKaX, KOTOPHIC HE UCIPABJICHBI ITOCJIC HECKOJIIBKUX HABOSIIHUX BOIIPOCOB YUUTEIIS.
OtMeTKa «1» cTaBUTCS, €CIIH:

> YUC€HUK O6H3py>KI/IJ'I IIOJIHO€ HE3HAHHUEC W HCIOHHMMAHUE H3Yy4aeMOI'O yqe6Hor0 Marepuyajlia HWJIM HE CMOI' OTBCTUTbH HHW Ha OIWH U3

IIOCTABJICHHLIX BOIIPOCOB 10 U3YUYEHHOMY MaTepHaly.
O0mas kjaaccubukanys ouooK.

[Tpu ouleHKe 3HAHMIA, YMEHHI U HABBIKOB OOYYAIOLINXCS CIEAYET YUYUTHIBATh BCe OMIMOKH (TpyOble U HETpyObIe) U HEJOUYETHI.
3.1. 'py0ObIMHU cUMTAIOTCS OLIMOKM:

HE3HAHHUEC OMPEACIICHUSA OCHOBHBIX HOHﬂTHﬁ, 3aKOHOB, IpaBuJjI, OCHOBHBIX ITOJIOKSHUH TCOpHHU, HC3HAHUC q)OpMy.]I, O6HICHpI/IH$ITI)IX CHMBOJIOB

0003HaYeHU BCIIMYMUH, CAUHUIL] UX U3MCPCHUA,

HE3HaHWE HAMMCHOBAHUH €IMHULl U3MEPCHHUS;

HEYMEHUE BBIICJUTh B OTBETE I1aBHOE;

HEYMCHUE MIPUMECHSTH 3HAHUS, AJITOPUTMBI JUIS PEIICHUS 33]1a4;
HEYMEHUE JeNIaTh BBIBOJbI U 00OOIICHHUS;

HEYMCHHUE YUTATh U CTPOUTH IPaUKH;

HEYMEHHUE MOJIb30BaThCS IEPBOMCTOUYHUKAMHU, YYCOHUKOM U CIIPABOYHHKAMU;
NoTepsi KOPHS WM COXPAHCHHE TOCTOPOHHETO KOPHS;
oTOpachiBaHue 06€3 0OBSICHEHUI OJTHOTO U3 HHX;

paBHO3HAYHBIC UM OIIHOKH;

BBIUKCIUTEIbHEIE OITNOKU, €CIIM OHU HE SIBISIOTCS OIHCKOM;
JIOTHYECKHE OIINOKH.

3.2. K HerpyObIM omIMOKaM CIENYET OTHECTH:

HETOYHOCTh (POPMYJIMPOBOK, OMPEACIICHUM, TIOHATUI, TEOPHH, BEI3BaHHAS HEMOJHOTON OXBaTa OCHOBHBIX MTPU3HAKOB OMPEIETIIEMOTO MOHATHS

WM 3aMEHOM OJHOTO - ABYX U3 3THUX PU3HAKOB BTOPOCTCIICHHBIMU

HETOYHOCTb TpaduKa;
HEpaIMOHAIBHBIA METOJ PEIICHHS 3aJa4dl WM HEJOCTaTOYHO MPOJYMAaHHBIN IUIaH OTBeTa (HApyIIEHWE JIOTHKH, TMOJAMEHA OTIACIbHBIX

OCHOBHBIX BOIIPOCOB BTOpOCTeHCHHLIMI/I);

HEpalMOHAIbHBIE METO/IbI padOThI CO CIIPABOYHOM M IpYroi JIUTEPaTypoi;
HEYMEHHE pelaTh 3aJjauu, BHIIOIHATH 3aJaHus B 00IIeM BUJIE.

3.3. Hexoueramu SIBJISIFOTCS

HepalOHAIbHbIE TIPUEMBbI BBIYUCICHUN U TPEoOpa30BaHUL;
HeOpeKHOE BBINOIHEHHE 3aMncel, uepTexkel, cxem, rpauKoB.
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