PABOYASA ITPOI'PAMMA
11O AJITEBPE
8 kiracc
JJI51 OCHOBHOI'O OBILIEI'O OBPA3OBAHUA
(ba3oBblii ypoBeHb)

ITosicHUTENBbHAA 3aNIHCKA

CTaTyC AOKYMEHTA

PabGouass mporpamma mo maremaTuk e(anredpa) cocTaBieHa Ha OCHOBE (eaepaTbHOTO

KOMITOHCHTA roCyJapCTBCHHOI'0 CTaHaAapTa OCHOBHOI'O O6H.I€I‘O O6pa3OBaHHH.

Jannast paGouasi mporpaMMa OpHEHTHUPOBaHA Ha ydyaluxcs 7-9 KiaccoB U peanu3yeTcs Ha

OCHOBC CJICAYIOIUX NOKYMCHTOB:

[Tporpamma jyist 061Ie00pa3oBaTEIbHBIX MIKOJI, THUMHA3WMI, JTUIICEB:
Co6ophuk “IIporpamMmel 1jist 001Ie00pa30BaTENbHBIX KO, THMHA3UH, JTUICCB:
Matemaruka. 5-11 ki1.”/ Coct. I.'M.Ky3nenona, H.I'. Munatok. — 3-e u3., CTEpEOTHIL.-
M. JIpoda, 2002; 4-e uzm. — 2004r.

CtaHmapT OCHOBHOI'O 00I1Iero 00pa3oBaHus 110 MaTeMaTHKE.

CranmapT OCHOBHOTO 00IIIero o0pa3oBaHus o0 MaTeMaTHKe //MaremaTrka B IIKOJIe. —
2004r,-Ne4, -c.4

B xo00e oceoenun codeporcanua Kypca yuauwguecs noayqaiom 603MOHCHOCHb:

® pPa3BUTH NPCACTABICHUA O YUCIIC U POJIU BBIYHCJIIEHUN B 4YE€JIOBEYECKOU IMPAKTUKE,
C(bOpMI/IpOBaTB IMPAKTUYCCKUC HaBBIKHN BBIITOJIHCHU ST YCTHBIX, IIHUCbMCHHBIX,
MHCTPYMEHTAJIbHBIX BBIYUCIECHUN, PA3BUTh BBIYUCIUTENIBHYIO KYJIbTYPY;

® OBJIAJIETh CUMBOJHMYECKUM SI3BIKOM alreOpbl, BEIpadboTaTh (popManbHO-ONEpaTHBHBIE
anredpanveckue yMEHUsl U HAyYUThCS IPUMEHSTh UX K PEIICHUI0O MAaTeMaTUYECKUX U
HEMaTeMaTHYECKUX 3aj1ad;

® I3YYUTHh CBOWMCTBA M TpadUKU SJIEMEHTAPHBIX (YHKIUH, HAYYUTHCS HCIOIH30BaTh
GbyHKIIMOHATBHO-TpauuecKre MpeCTaBICHUs Al ONMUCAHUS M aHAIM3a PEabHBIX
3aBHCHUMOCTEH;

® pa3BUTH MPOCTPAHCTBEHHBIE MPEACTABICHUS U M300pa3UTENbHbIE YMEHUS, OCBOUTH
OCHOBHBIE (DaKTBl M METOJbl IJIAHUMETPUHU, IO3HAKOMUTHCS C MPOCTEHIINMU
IMPOCTPAHCTBCHHBIMHU TCJIaMHU U UX CBOfICTBaMPI;

® IIOJYYUTh IPEACTABICHUS O CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAIIbBHOM MUpPE U
O Pa3MUYHBIX CIOCO0aX WX HM3ydeHHUs, 00 OCOOEHHOCTSX BBIBOJAOB M IPOTHO3OB,
HOCSIINX BEPOSITHOCTHBIN XapakTep;

® pa3BUTh JIOTUYECKOE MBIIUIEHUE U PEYb — yMEHHUHS JIOTUYECKH OOOCHOBHIBATH
CYXKJIEHUsl, MPOBOAUTH HECIOXKHBIE CUCTEMaTU3alUH, IPUBOIUTH IPUMEPBl U
KOHTPHOPHUMEPEI, HCIIOJIB30BATh PA3JIMYHBIC A3BIKM MAaTCMAaTHKHU (CHOBeCHBIﬁ,
CUMBOJIMYECKUH, TpadUUecKuil) s WLTIOCTPAIMH, UHTEPIPETAIINH, apTyMEHTAINH
U JIOKa3aTelIbCTBA;

e chopmupoBaTh NPEACTABICHUS 00 N3y4aeMbIX MOHATHSAX U METOAAX KaK BaXKHEUIIIUX
CPEACTBAX MATEMATUUYECKOTO MOJEIMPOBAHKS PEAIIBHBIX MPOLIECCOB U SIBIICHUM.

I/I3yueuue mamemamuKu Ha CmMYREeHU OCHOB6HO20 oﬂmeeo 06pa3oeauml Hanpaejeno Ha

oocmudicenue cnedyouiux yenei:

OBJIaJIeHHE CHCTEMOM MaTeMaTHYeCKUX 3HAHWM ¥ yMEHHH, HEOOXOIUMBIX s
MPUMEHEHUST B TPAKTHYECKOM JEATEIbHOCTH, M3YYEHUS CMEKHBIX JUCUUILUIVH,
MPOJIOIHKEHHSI 00pa30BaHUS;

HHTEJUIEKTYalbHOE pa3BuTHE, (POpMUpPOBAaHME KAYECTB JUYHOCTH, HEOOXOIUMBIX
YeNIOBEKY JJIsi TMOJIHOIICHHOW XW3HU B COBPEMEHHOM OOIIECTBE: SICHOCTh U TOYHOCTH
MBICIIM, KPUTUYHOCTh MBIIUICHUS, HWHTYUIHUS, JOTHUYECKOE MBIIIJIEHUE, HJIEMEHTHI



QITOPUTMUYECKON KYJABTYPBHI, TNPOCTPAHCTBEHHBIX MPEACTABICHHUHA, CHOCOOHOCTh K
MPEOAO0JICHUIO TPYAHOCTEN;

. (¢opMupoBaHue nMpeacTABIeHHIT 00 UIEIX U METOJIaX MATEMATHKU KaK YHHUBEPCAIHLHOTO
A3bIKa HAYKU M TEXHUKHU, CPEACTBA MOJICTUPOBAHUS SBJICHUI U ITPOLIECCOB;
o BOCIIMTAHWE KYJIbTYpPbl JIMYHOCTH, OTHOILICHUS K MaTeMaTHKe Kak K 4acTu

06H.[€‘I€JIOBC‘I€CKOI>1 KYJIbTYpbl, IMOHUMAHHUC 3HAYUMOCTH MATCMATUKWU I HAYYHO-
TEXHUYECKOT'O ITporpecca.

OcHOBHBIE Pa3BUBAKOIINE H BOCIIMTATEIbHbIE IeJIU
Pa3Burtne:
> SICHOCTH ¥ TOYHOCTH MBICTH, KPUTUYHOCTH MBIIUICHUS, UHTYUIIUH, JIOTUYECKOTO
MBIIUICHHUS], 3JIEMEHTOB AJITOPUTMUYECKOMN KYJIBTYPBI, IPOCTPAHCTBEHHBIX
MPEACTABICHUH, CITIOCOOHOCTH K MPEO0JICHUIO TPYIHOCTEH;

> Matemaruueckoil peuu;

> CeHCopHOM cdepbl; TBUTATEIIHHON MOTOPHKH;
> Bunmanus; naMsTy;

> HaBbIkoB camMo U B3aUMOIIPOBEPKHU.

®opMupoBaHuUe [IPEICTaBICHUN 00 UIEAX U METOJaX MaTeMaTUKU KaK YHUBEPCAJIbHOTO A3bIKa
HAyKU U TEXHUKH, CPEACTBA MOJEIUPOBAHUA SABICHUN U IIPOLIECCOB.

Bocnuranmne:
> KynbTypbl IMYHOCTH, OTHOIICHHS K MATEMAaTUKE KaK K YaCTH OOIICUEIIOBEUYCCKOM
KYJIBTYPBI, TOHUMaHUE 3HAYMMOCTH MaTEMAaTUKHU JJII HAyYHO-TEXHUIECKOTO
mporpecca;
> BoneBrpIxX KauecTs;
> KommyHHKaOeIbHOCTH;
> OTBETCTBEHHOCTH.

MecTto npeamera B ¢genepajbHOM 0a3MCHOM y4eOHOM IIaHe

CormacHo (QenepanpHOMy 0a3uCHOMY y4uyeOHOMY TUIaHY [UIsi  0Opa30BaTEIbHBIX
yupexnaenu Poccuiickorn @enepauuy Ha H3y4eHUE MAaTeMaTUKH Ha CTYNEHM OCHOBHOIO
obmrero oOpa3oBaHus OTBOJAUTCS HE MeHee 875 u u3 pacuera 5 4 B Hepemo ¢ V nmo X kimacce.
Anrebpa uzydaercs B 7 kiacce 4 4 B Heziento, Bcero 136 u; 8 kiacc 3 4 B Henednto, Bcero 102 u; 9
Kjiacc 3 4 B Heaemo, Bcero 102 4.

B npumepHo#i mporpamMmme MperycMOTPEH pe3epB CBOOOAHOTO y4eOHOrO BpeMEHHU s
peanu3aluy  aBTOPCKUX TOJXOJIOB, WCIOJIb30BAaHUS Pa3HOOOpa3HbIX (OpM oOpraHU3aAIMH
yueOHOro Tpoliecca, BHEAPEHUS COBPEMEHHBIX METOJ0B OOyYeHHs U TeIaroruH4ecKux
TexHoJoruil. B Hacrosmieil pabouell mporpamMmme M3MEHEHO COOTHOIIEHHME YacOB HAa U3Yy4EHHE
TeM, 100aBIIeHbl TEMBI DJIEMEHTOB CTAaTUCTHKHU (MoapoOHee pacmucano B CoaepKaHUHM TeM
y4eOHOT0 Kypca).

OO01mey4yeOHble yMEeHNsl, HABBIKU U CIIOCOOBI eI TeJIbHOCTH.

B xozne mpenogaBanusi MaTEMaTHKU B OCHOBHOM IIKOJiE, pabOTHI HaJ (GOPMHPOBAHUEM Y
YYaIuXcsl MEPEUNCICHHBIX B TpOorpaMMe 3HAaHUW U YMEHHH, clieyeT oOpariaTh BHUMaHUE Ha
TO, UTOOBI OHU OBJIAJICBATU YMEHUAMU 00ujeyuebHo2o xapakmepa, pa3HOOOpa3HBIMU cnocobamu
desmenvHocmu, TPUOOPETAIN OTIBIT:

TUTAHUPOBAHUSL M OCYIIECTBICHUS QJITOPUTMUYECKONW JACSITENbHOCTH, BBIMOTHEHUS
3aJIaHHBIX ¥ KOHCTPYHUPOBAHUS HOBBIX aJITOPUTMOB;

peleHus pa3HoOOpa3HbIX KIIACCOB 3aJlad M3 Pa3NUYHBIX Pa3/leNoB Kypca, B TOM YHCIE
3aja4, TpeOYyIOINX MOUCKA MTyTH U CIIOCOOOB pelIeHUs;

HCCJIEI0OBATENbCKOM  JIEATENIbHOCTH, pa3BUTUS UJEH, TNPOBEIEHUS HKCIEPUMEHTOB,
0000111eHMS, TOCTAHOBKHU M ()OPMYITUPOBAHMS HOBBIX 33]1a4;

SICHOTO, TOYHOTO, TPAMOTHOI'0 U3JIOKEHHUSI CBOUX MBICIIEH B YCTHOM M TMCBMEHHOM pEYH,
UCIIONIb30BAHUSl  PA3IMYHBIX  SI3bIKOB ~ MAaTeMaTUKH  (CIOBECHOTO,  CHMBOJHYECKOTO,
rpaduyueckoro), cBOOOTHOTO TeEpexoja C OJHOTO s3bIKa Ha JPYrod [Uisl WLTIOCTPALHH,



UHTEpIIPETAlUy, apryMEHTAlUH U 10KA3aTeIbCTBA;

MIPOBEJICHUS JOKA3aTeIbHBIX PACCYKJICHUH, apryMEHTAIIUH, BBIIBHKCHUS THIIOTE3 M UX
00OCHOBAHHS;

MOKMCKa, CHCTEMAaTH3allu{, aHaliu3a W KiIacCu(UKAIUd HH(DOPMAIMH, HCIIOIb30BAHHS
pa3sHOOOpa3HbIX HMH(OPMAIIMOHHBIX HMCTOYHHMKOB, BKIIOYass Y4YeOHYI0O M  CIPABOYHYIO
JUTEPATypPy, COBpEMEHHbIC HH()OPMAIIMOHHBIC TEXHOJIOTHH.

PesyabTaThl 00yyeHus

PesynbTaTel 00ydeHus npezacraBieHbl B TpeOOBaHUAX K YPOBHIO MOJTOTOBKM U 33Jat0T
CUCTEMY MWTOTOBBIX pE€3YJbTATOB OOY4YEHMs, KOTOPBIX JOJKHBI JIOCTUraThb BCE Yydalluecs,
OKaHYMBAIOIIME OCHOBHYIO ILIKOJY, M JTOCTUKEHHE KOTOPBIX SBISETCS 0043aTEIbHBIM yCIOBUEM
MOJIOKHUTEIPHOM aTTecTallii y4YeHHKa 3a KypC OCHOBHOM IIKOJBI. JTH TpeOOBaHHA
CTPYKTYPUPOBaHbl IO TpPEM KOMIIOHEHTaM: «3HAaTb/TIOHUMATh», «YMETb», «HUCIOJIb30BaTh
IPUOOPETEHHBIE 3HAHUSA U YMEHHUS B NPAKTUYECKOW JEATEIBHOCTH U IOBCEIHEBHOM >KU3HUY.
[Tpu sTOM mocneqHHE ABa KOMIIOHEHTA IPEJICTAaBIEHBI OTAEIBHO IO KaXIOMY M3 pas3ziesioB
COJIEpKAHUS.

TPEBOBAHMA K YPOBHIO
MNOATI'OTOBKH BbBIITYCKHHUKOB
B pezynomame usyuenus mamemamuku y4eHuK 00J12cCeH

3HATH/OHUMATD!

. CYLIECTBO MOHATUS MaTEMATUYECKOTO JOKA3aTENbCTBA; IPUMEDPBI JOKA3aTEIbCTB;

. CYILIECTBO IIOHATHS aITOPUTMa; IPUMEPHI AITOPHTMOB;

. KaK UCIOIB3YIOTCS MaTeMaTHuecKue (pOpMyIIbl, yPaBHEHHUsS M HEPABEHCTBA; IPUMEPBI HX
IPMMEHEHUS IS PELIEHHS] MATEMATUYECKUX M IIPAKTHYECKUX 3a/a4;

. KaK MaTeMaTHYECKH ONpEEIeHHbIE (PYHKIMA MOTYT ONMUCHIBATH PEAlbHBIE 3aBHCMMOCTH;
IPMBOJMTE IPUMEPHI TAKOTO ONUCAHHS;

. KaK TOTPeOHOCTM NPAKTUKHM IPUBEIM MATEMATUUYECKYK) HAyKy K HEOOXOIMMOCTH
PACIIMPEHHS TOHATHUS YUCIIA;

. BEPOSTHOCTHBIA XapakTep MHOTUX 3aKOHOMEPHOCTEM OKPYKAIOLIEr0 MHPA; HPUMEPHI
CTaTUCTHYECKHMX 3aKOHOMEPHOCTEN U BBIBOJIOB;

. KaKkuM 00pa3oM IeOMETPHUs BO3HHWKIA W3 MPAKTUUECKUX 3a[a4 3€MIEMEPHs; IPUMEPHI
reOMETPHYECKUX OOBEKTOB M YTBEPKIACHHUMN O HMX, BAXKHBIX ISl IPAKTHKH;

. CMBICI HWJI€AIM3AlUK, IO3BOJISAIOIIEH pellaTh 3a1aud  PealbHON JeHCTBHTEILHOCTH
MaTeMAaTHIECKMMH METOIaMH, IPUMEPHI OMIMOOK, BO3HUKAIOIIUX P UICATU3AIH;
AJITEBPA
yMeTh

. COCTABJIATh OYKBEHHBIE BHIPAXKEHUS M (OPMYIBI IO YCIOBHAM 3a1ad; OCYILECTBIATH B

BBIPOKEHUSIX W (OpMyJaX YHCIOBBIE TOACTAHOBKHA W BBIMOJHATH COOTBETCTBYIOIINE
BBIYHCIICHHS], OCYIIECTBIISATh MOJCTAHOBKY OJHOTO BBIPAKEHUS B JIPYroe; BBIPAXKATb W3
bopMyI1 OJIHY IEPEMEHHYIO YepPE3 OCTAJIbHBIE,

. BBITIOJIHSITH OCHOBHBIE JICCTBUS CO CTETICHSIMU C IIEJIBIMU MTOKA3aTENSIMU, C MHOTOUJIEHAMU
U C anreOpanvdecKuMH APOOSMU; BBITIOJNHSTH Pa3I0KEHHE MHOTOUYICHOB Ha MHOXXHTEIIH;
BBITIOJHSATH TOXKIECTBEHHBIEC MTPEOOPa30BaHUS PAIIIOHATBHBIX BHIPAKEHUMH;

° MPUMEHSATh CBOMCTBA apru(METUUECKUX KBAIPATHBIX KOPHEH 71l BBIYMCIICHUS 3HAYEHUN U
peoOpa3oBaHUil YHCIOBBIX BBIPAKEHUH, COJEPKAIIUX KBAaPATHBIE KOPHH;

° pemare JIMHEHHbIE, KBAaJIpaTHbIC YPAaBHEHUS M PallMOHAJIbHbIC YPaBHEHUS, CBOASIIMECT K
HHUM, CUCTEMBI JBYX JINHEMHBIX YPABHEHUN U HECJIOKHBIE HEIIMHENHBIE CUCTEMBI,

° pemaTh JUHEHbIE U KBaJpaTHbIE HEPABEHCTBA C OJJHOM MTEPEMEHHON U UX CUCTEMBI;

MOMMMO yKa3aHHbIX B AaHHOM pa3aesie 3HaHWiA, B TpeboBaHMA K YPOBHIO MOArOTOBKM BK/HOUYAIOTCA TaKKe
3HaHWA, He0BX04MMbIE AN OCBOEHUA NEPEUNCAEHHDIX HUXKE YMEHW.



. pemaTrh TEKCTOBBIC 3a/1a4M ajdreOpanyecKuM METOJIOM, WHTEPIPETHPOBATh IMOJyYCHHBIH
pe3yibTarT, IPOBOAUTE OTOOP PELIEHUH, UCXO U3 (POPMYITUPOBKH 3aa4H;

J n300paxkaTh YMCJIa TOUKAMU HAa KOOPAMHATHOM MPSAMOI;

. OTIpEeeIIATh KOOPANHATHI TOUYKH MIJIOCKOCTH, CTPOUTHh TOUKU C 3aJJaHHBIMU KOOpJIUHATAMH;
n300paxkaTb MHOXKECTBO PELLIECHUI JIMHEHHOTO HEPABEHCTBA,

. pacrno3HaBaTh apu(MeTHYecKue U TEeOMETPUYECKHE IPOrpecCHH; peliaTh 3aJadd ¢
npUMeHeHHeM (OPMYIIbI OOIIETO YWieHA U CyMMBI HECKOJIBKUX MEPBBIX YWICHOB;

. HaxOJWUTh 3HaueHUs (QyHKIWHM, 3aMaHHOW (opMmysoi, Tabmuieit, rpagukoM 1O ee

apryMeHTy; HaxOJIUTh 3HAYCHHE apTyMEHTA 0 3HAYCHUIO (DYHKIIMH, 3aJ1aHHOH rpaduxom
WM TaOIHULIEH;

. OTIpeNeNATh CBOMCTBA (PYHKIIMH 1O €€ rpaduKy; NPUMEHSITh ITpapuuecKue IpeacTaBICHUs
IpU PEIICHUN YPAaBHEHUI, CHCTEM, HEPABEHCTB;
. OIMCHIBATh CBOMCTBA M3YYEHHBIX (DYHKIUI, CTPOUTH UX TPa(UKH;

HCII0JIb30BATHh HpHOﬁpeTeHHbIe SHAHU{l U YMCHUSA B HpaKTH‘leCKOﬁ AEeATECJIbHOCTN H
NOBCEAHEBHOM KM3HM JIJIS:

J BBITOJIHEHUS PACYETOB MO (OPMYJIaM, COCTABICHUS (POPMYJI, BBIPAKAIOIIUX 3aBUCUMOCTH
MEXJy peaJbHbIMHU BEJIMYMHAMM; HAXOXKJIEHUS HYKHOM (OpMyabl B CHPABOYHBIX
MaTrepuaax;

. MOJICIINPOBAHUS IPAKTUYECKUX CUTYyallMM M MCCIEJOBAaHUM IIOCTPOEHHBIX MOJCIIECH C
UCIIOJIb30BaHUEM allnapaTa ajareopsl;

J ONHKCAHMS 3aBHCUMOCTEH MeXIy (U3HYECKUMH BEIMYMHAMH COOTBETCTBYIOIIUMHU
dbopMynaMu Ipu UCCIeI0OBAHUN HECTOXKHBIX IPAKTUYECKUX CUTYallUH;

. UHTEPIpETany TPaQHUKOB PeaTbHBIX 3aBUCUMOCTEN MEXK/y BEIUIMHAMHU;

COAEP) KAHUE TEM YYEBHOI'O KYPCA
AJareopa 8 kiaacc

1. PannonajbHbIe Apo0H
Pammonansnass poOb. OCHOBHOE CBOMCTBO ApoOH, cokpaimieHue apodei. CroxkeHwue,
BBIUYUTAHNE, YMHOKEHUE U JieNIeHHe ApoOeii.

[TpeoOpa3oBanue panMOHAIBHBIX BhIpaxkeHU. DyHkuusa Y = — u e€ rpaduk.
X

ean — BeIpaboTaTh YMEHHE BBINOIHATEH TOXK/IECTBEHHBIE TPEOOPa30BaHUS PAIMOHATBHBIX
BBIPAKECHUI.

3namb OCHOBHOE CBOMCTBO JpoOM, palMOHAJIbHBIE, IENble, IAPOOHbBIE BBIPAKEHUS;
MPaBUIBHO YIOTPEOISITh TEPMHUHBI «BBIPAKEHUE», «TOXKIECTBEHHOE MpeoOpa3zoBaHUE»,
MOHUMAaTh (OPMYJIMPOBKY 3aJaHUN: YIPOCTHTH BBIPAKEHHE, PA3IOKUTH HA MHOXKHUTEIH,
NPUBECTH K OOIIeMy 3HAMEHATeJl0, COKPAaTUTh IpoOb. 3wamb u noHumams (HOPMYIUPOBKY
3aJJaHUi: YOPOCTUTH BBIPAKEHUE, pA3JIOKUTh HA MHOXHUTENIU, IPUBECTH K O0O0IIeMy
3HaMEHATENI0, COKPATUTh IPOOk, CBOWCTBA OOPATHOM MPOMOPIIMOHATLHOCTH

Ymemsp ocymecTBiATH B pallMOHANBHBIX BBIPRKEHHUAX YHUCIIOBBIE IOJCTAHOBKH U
BBITIOJIHSITH COOTBETCTBYIOIINE BBIYMCIICHUS, BBIMOJIHATh JCHCTBUS CJIOKEHHUS W BBIYUTAHUA C
anreOpanvdecKuMu JIpoOsSMH, COKpamiaTh IpoOb, BBITIOJHITH PA3JI0KEHWE MHOTOYJIeHa Ha
MHOKUTEIH TPUMEHEHHEM (DOpPMYJ COKpAIIEHHOTO YMHOXEHHsI, BBITIOIHATh MpeoOpa3oBaHue
paIMOHANTBHBIX BBIPAKEHUH. YMmemsb OCYIIECTBIATh B PAIMOHATBHBIX BBIPAKCHHUSIX UYHCIOBBIC
MOJICTAHOBKHU U BBIMOJHATH COOTBETCTBYIOIINE BBIUMCICHUS, BBINOJHATD JEHCTBUS YMHOXKEHUS
U JIeleHusT C anreOpauvyecKuMu JpoOsSMH, BO3BOIAUTH JpOOb B CTENEHb, BBIMOJIHATH
npeoOpa3oBaHre pAIMOHATIBHBIX BBIPAXKEHUH; MPAaBWIBHO YIOTPEONATh (PYHKIHOHAIBHYIO
TEPMHUHOJIOTHIO (3HaueHue (QyHKIMH, apryMeHT, rpaduk (QpyHKUINN), CTpOUTh Tpaduk oOpaTHON
POTIOPIIMOHATIBHOCTH, HAXOIUTh 3HaYeHUs (QyHKImU Y=K/X o rpaduky, mo Gopmyie.

2. KBagpaTHbie KOPpHU



[TonsiTrie 06 nppanmoHanTsHOM yucie. O0IMe CBEACHUS O IeUCTBUTEIHHBIX YUCIIAX.
KBaapatHbiii KOpeHb, MPUOTMHKEHHOE 3HAUCHHE KBAPAaTHOTO KOpHs. CBOMCTBA KBaAPATHBIX

KOpHEH. mpeoOpa3oBaHus BRIPAKEHHIA, COACPIKALINX KBaApaTHbIe KOpHUA. DyHKIHS Y = VX med
rpaduk.

Ieab — cucTEMaTU3UPOBATh CBEICHUS O PALMOHAIBHBIX YHACIIAX U 1aTh IIPEACTABICHUE
00 MppaLMOHATIBHBIX YHCIIAX, PACIIMPUB TEM CaMbIM ITOHATHE YUCIIA; BEIPAOOTATh YMEHHE
BBITOJIHATH MPOCTEHIINE MTPeoOpa3oBaHus BEIPAXKEHUH, COEPKAIUX KBaJPATHBIC KOPHH.

3namp onpeneneHns KBaJpaTHOro KOPHs, apu(h)MeTHUeCKoro KBaipaTHOI0 KOPHs, Kakue
YuciIa Ha3bIBAIOTCS PAllMOHAIBHBIMU, HUPPAMOHATIBHBIMH, KaK O0O03HA4YaeTCsi MHOXECTBO
paLMOHATIBHBIX YHCEINT; CBOMCTBA apu(METUUECKOTO KBaJPaTHOI'O KOPHSI.

Ymems BoIIONHATH TpeoOpa30BaHUE YUCIOBBIX BBIPAKECHUHN, COACPIKAIIMX KBAJApPATHbIC
KOPHH; pelaTh ypaBHEHHs BUA X°=a; HAXOAUTh NPUOIHKEHHbIE 3HAUCHHUS KBAAPATHOTO KOPHS;
HAXOJUTh KBAJPAaTHBI KOPEHb W3 MPOU3BENEHHS, IPOOU, CTENEHU, CTPOUTH Irpaduk (yHKIUU

y=+/X ¥ HaxoJIuTh 3HAYEHHUA 13TOH QyHKUMH O Trpaduky wid 10 (Gopmyie; BBHIHOCUTH

MHOXHTENIb W3-MI0J 3HAaKa KOPHS, BHOCHUTb MHOXUTENb I10J 3HAaK KOPHS; BBINOJHATh
npeoOpa30BaHNE BBIPAKEHUH, COJIEPIKAIIUX KBAJPATHBIC KOPHHU.

3. KBagpatrHble ypaBHeHUs1

KBagparHoe ypasaenue. @opmyiibl KOpHENW KBaapaTHOrO ypaBHeHHUs. Teopema Buera.
Pemenue panmonaibHbIX ypaBHEHUN. Pelienne 3a1ay, NpuBOIAIIUX K KBaJAPAaTHBIM U
paLMOHAIBHBIM YPaBHEHHUSIM.

Heapb — BeIpaboTaTh YMEHUS pelllaTh KBaJIpaTHBIE YPABHEHHUSI, IPOCTEHIIINE
palMOHANBHBIE YPABHEHHS U IPUMEHSTh U3 K PELICHUIO 3a7a4.

3namp, 4YTO TaKOE KBAAPATHOE YPAaBHEHUE, HEIMOJIHOE KBAJpaTHOE YypaBHEHMHE,
MPUBEJICHHOE KBaJ[paTHOE ypaBHEHUE; (OPMYJbl IUCKPUMHUHAHTA M KOpPHEH KBaJPAaTHOTO
ypaBHEHUs, TepeMy Bueta u obpaTHyto ei.

Ymemsp pemate kBagpaTHbIE ypaBHEHHS BBIICJIICHHEM KBajJpara ABYWICHA, peEIIaTh
KBaJIpaTHbIE YpaBHEHMs MO (opmyne, pemiaTh HEMOJIHbIE KBaJpaTHBIE YpaBHEHUS, pelIaTh
KBaJpaTHbIE YpPaBHEHUsI C TIOMOIIBIO TEOpeMbl, oOpaTHOW Teopeme Buera, ucnonb3oBaTh
TeopeMy Buera ans HaxoxaeHUS KOd(P(OUIMEHTOB M CBOOOJHOTO 4JEHAa KBaJAPaTHOTO
YpaBHEHUS; pEIIaTh TEKCTOBBIC 33J]a4M C TIOMONIIBIO KBaJAPATHBIX YPaBHCHUM.

3name Kakue ypaBHEHHMS HA3BIBAIOTCA JApPOOHO-pAllMOHANBHBIMHU, Kakue OBIBAIOT
CrocoObl pelieHusi ypaBHEHUH, MOHUMAaTh, YTO YPaBHEHHE — 3TO MaTE€MaTUYECKHIl ammapar
pelieHus pa3Ho0Opa3HbIX 3a/1a4 MaTEeMaTUKH, CMEXKHBIX 00J1acTeil 3HAHUH, TPAKTHUKU.

Ymems pemiate npoOHO-palOHANBHBIE YPABHEHHS, PEIIaTh YpaBHEHUS TpapUUECKUM
croco6oM, periaTh TEKCTOBBIE 3a/1a4H C TOMOIIIBIO APOOHO-PALIMOHATBHBIX YpaBHEHUH.

4. HepaBencrBa

UucnoBble HEPABEHCTBA M X CBOWMCTBA. [loWsieHHOE ClIOKEHNE U YMHOKEHUE YUCIOBBIX
HepaBeHCTB. [IprMeHeHHEe CBOWCTB HEPABEHCTB K OLEHKE 3HA4YEHUs BbIpakeHUs. JIuHelHoe
HEPaBEHCTBO C OJTHOM nepeMeHHOM. CucTeMa JIMHENHBIX HEPABEHCTB C OJTHOW ITEPEMEHHOM.

Heab — BeIpaboTaTh YMEHHSI pEIIaTh JHHEHHBIE HEPABEHCTBA C OJHON MEPEMEHHON U HX
CHCTEMBI.

3namp OTpENEICHUE YHCIOBOIO HEPABEHCTBA C OJHOM NMEPEMEHHOM, YTO Ha3bIBAECTCS
pEelIeHHEeM HEPaBEHCTBA C OJHOW MEPEMEHHOM, YTO 3HAYUT PEIINTh HEPABEHCTBO, CBOMCTBA
YHCIIOBBIX HEPABEHCTB, TOHUMATh (POPMYIUPOBKY 3a/1a4H «PEUIUTh HEPABEHCTBOY.

Ymems 3anuceiBaTh W UMTATh YHUCIOBBIE MPOMEXKYTKH, M300pa)kaTh WX HA YHCIOBON
MPSIMOM, pelIaTh JUHENHBIE HEPABEHCTBA C OJJHOM NEPEMEHHOM, PeIIaTh CUCTEMBI HEPABEHCTB C
OJHOI MEPEMEHHOM.

Ymemsp npumensaTs CBOMCTBA HEPABEHCTBA IIPU PELIEHUH HEPABEHCTB U UX CUCTEM.

5. CTeneHn ¢ meJbIM IOKA3aTeJIeM

Crenenb ¢ nenbiM mokazareneM M e€ cBoicTtBa. CTaHIapTHBIM BUJ 4McCla. 3amucCh
NpUOIMKEHHBIX 3HadeHuH. JleicTBUs HaJy MPUOIMKEHHBIMU 3HAYCHUSIMH.



Heab — chopMupoBaTh yMEHHE BHITIOTHSATH ICUCTBUS HAJ CTENICHSIMU C LIEJIBIMU
MOKa3aTessIMH, BBECTH MTOHATUE CTAHAAPTHOTO BHJA YHCTIA.

3namob ompeneneHUe CTENEeHW C IeNbIM M IEJIbIM OTPUIATEIBHBIM TOKa3aTelieM;
CBOWCTBA CTEIICHH C IIEJIBIM ITOKA3aTEIISIMU.

Ymemp BBINONHATH ACUCTBUS CO CTEICHSMHU C HATYPAIbHBIM U IEIBIM OKA3aTEISIMH,
3allUChIBaTh YWCJIa B CTAaHJAPTHOM BHJE, 3allUChIBaTh IPUOJIMIKCHHBIC 3HAYCHUS YHCE,
BBITIOJTHSATH

JIeHCTBUS HAJl TPUOIMKEHHBIMU 3HAYCHHSIMH.

6. D1eMeHThI CTATUCTUKHU U TEOPUH BEPOSITHOCTEH
COop W TpyNIMpPOBKa CTATHCTUYECKHUX JAaHHBIX. HarisgHoe mpeacTaBieHHE CTaTHCTUYECKON
uHpopManun

7. IloBTOpenue. Pemenue 3agau
3akperieHre 3HaHU, YMEHHI U HABBIKOB, MOJIYYEHHBIX HA YPOKAaX IO JAaHHBIM TeMaM (Kypc
anreOpsI 8 Kiacca).

HOPMbI OLIEHKH 3HAHUI, YMEHU 1 HABBIKOB YUYAIIUXCS

1O MATEMATHKE.

1. OO0wue moJI0KeHu.

1.1 Tlonoxenue nelictByer Ha ocHOBaHuUM 3akoHa P® «0O0 ob6pasoBanun», THUIOBOIrO
noJI0XkeHHs 00 00111e00pa30BaTEIbHOM YUPEXKICHUH, Y CTaBa.

1.2. OO6meoOpa3oBaTeIbHOE YUYPEKIECHUE HECET B YCTAaHOBJICHHOM 3aKOHOAATEIbCTBOM
Poccuiickoii @enepanuu Mopsake OTBETCTBEHHOCTh 3a KayecTBO 0Opa3oBaHUS M €ro
COOTBETCTBUE T'OCYapCTBEHHBIM CTaHJApTaM, 3a aJeKBATHOCTh MPUMEHSEMBIX (OPM, METOIOB
U CpEeACTB OpraHM3aluu 00pa3oBaTEIbHOIO IpOIlecca BO3PACTHBIM ICHUXO(U3NOIOTHYECKUM
0COOEHHOCTSIM, CKIIOHHOCTSIM, CLIOCOOHOCTSIM, MHTEpecaM 00YJaromuxcs, TPeOOBaHUSAM OXpaHbI
UX KHU3HU U 370POBbSI.

1.3. OO6meoOpa3oBaTenbHOE YIPEXKICHHE CAMOCTOSITEIIFHO B BEIOOPE CHCTEMBI OIICHOK, (DOPMHI,
Hopsika ¥ MEPUOJANYHOCTH MPOMEXYTOUHOM aTTecTalui OOy4aroIIHUXCsli B COOTBETCTBUU CO
CBOMM yCcTaBOM U ¢ 3akoHOM Poccutickoit ®deneparuu «O0 00pa3oBaHUM.

2. O].[eHKa YCTHBIX OTBETOB YHalIUXCH 110 MAaTEMATUKE

OTBeT OLICHMBAETCH 0TMETKOM «5», eC/IH YYCHHK:

0 IOJHO  packpbul — COAEpKaHWE  MaTepuasa B 00bEME»,  IPELyCMOTPEHHOM
IporpaMMoil y4eOHUKOB;

(] M37I0KWI MaTepuall TPaMOTHBIM SI3BIKOM a ONPEIEIEHHOM JIOTUYECKOU IOCIEA0BATEILHOCTH,
TOYHO HUCIIONB3Ysl MATEMAaTHUECKYIO0 TEPMUHOJIOTHIO U CUMBOJIMKY;

] mpaBWIBHO BBIIOJIHUI PUCYHKH, YEPTEXKH, TpadKa, COMYTCTBYIOIINE OTBETY;

[]  mokKazan yMEHHE WIUIIOCTPUPOBATH TEOPETUYECKUE IIOJIOKEHHUS KOHKPETHBIMU IIPUMEPAMIU»)
TNPUMCHSATH UX B HOBOIA: CUTyalluH IPH BbIIOJIHEHUH IPAKTUYCCKOIO 3a/IaHUA;

0 [IPOJEMOHCTPUPOBATI ~ YCBOGHUE  paHee  M3YYCHHBIX  COIYTCTBYIOIIMX  BOIIPOCOB,
c(hOpMHPOBAHHOCTH M YCTOMYMBOCTH UCIIOJIb3YEMBIX ITPH OTBETE HABBIKOB I YMEHUIA;

[1  oTBeYas caMOCTOATENILHO 6€3 HABOAIIMX BOIIPOCOB YUUTEIISL.

(] BO3MOKHBI OJTHA - IB€ HETOYHOCTH IIPH OCBEILIEHNH BTOPOCTENEHHBIX BOIIPOCOB WM B BBIKJIAKAX,
KOTOpBIE YUEHHUK JIETKO UCIIPABUII 10 3aMEYaHUIO YUUTEIIS.

OTBeT OLleHMBaeTCA OTMETKOIl «4», €clIi OH yJOBJIETBOPSIET B OCHOBHOM TpeOOBaHUSM Ha
OLICHKY «5», HO IIPY 3TOM UMEET OJIMH U3 HEJAOCTAaTKOB:

[] B M3MI0XEHUH JOMYLIEHbI HEOOMbIINE MPOOENbl, HE NCKa3MBIIME MaTEMATHYECKOE COJCpKAHHE
OTBETA;

(] [momymeHbl OOMH - JBa HEJOYeTa IIPA OCBEILIEHHHM OCHOBHOIO COJEP)KaHHs OTBETA,
HCITPABJICHHBIC 110 3aMCYAHUIO YUYUTCIIA,



(] pomyieHsbI ommMOKa Wik Ooyee BYyX HEAOYETOB MPHU OCBEIICHUH BTOPOCTEIICHHBIX BOIPOCOB
WJIA B BBIKJIAJIKAX, JIETKO UCITPABIICHHBIC TI0 3aMEYAHHUIO YIUTEIIA.

OtMmeTKa «3» CTABUTCA B CJIEAYIOMIMX CIyqYaax:

O HETOJIHO WJIM HETOCJIeIOBATEIbHO PACKPBITO COJCpKAHUE MaTepuaia, HO MOKa3aHO
oO1iee MOHMMAHUE BOIMPOCAa U IMPOAEMOHCTPUPOBAHBI YMEHHS, JOCTATOYHBIC Ui JAIbHEUILEro
YCBOCHHSI TIpOrpaMMHOro Martepuana (ompenenéHHele «TpeboBaHUSAMH K MaTeMaTHYECKON
MOJrOTOBKE yUaILIXCS»);

[]  WMeNHCh 3aTPyIHEHHS] WIM JIOMYIICHbI OUIMOKH B ONPEACIICHUH TIOHSATHE, WCIIOIh30BAaHUU
MaTEeMaTUYECKOM TEPMHUHOJIOTUH, YEpPTEXKaxX, BBIKIAJKAX, HCIPaBICHHBIE MOCIE HECKOIbKHX
HaBOSIITUX BOIPOCOB YUUTEIS;

(] y4EeHUK HE€ CHpPaBWICA C NPUMEHEHHEM TEOPUHM B HOBOW CHUTYyallUd TPHU BBHINOJIHEHUU
MPAKTHYECKOTO 3aJIaHusI, HO BBIMOJHWI 33JIaHUsI 0053aT€ILHOTO YPOBHS CJIOHOCTH 1O JTAHHOU
TeME;

[]  1pu 3HAHMM TEOPETHUYECKOrO Marepuajia BbISBICHA HENOCTaTOYHas C(HOpMHUPOBAHHOCTH
OCHOBHBIX YMECHHUHU U HABBIKOB).

Otmerka "2" cTaBUTCH B CJICAYIOUIUX CAYYAAX:

(] He pacKpbITO OCHOBHOE COJIepKaHUE yueOHOTO MaTepHaa;

(1 oOHapy>KeHO He3HaHWE WM HEMOHWMAaHHE YYEHUKOM OOIbIlel WM Hauboliee BaKHOE YacTH
yueOHOro MaTepuarna;

(] mormyIieHsI OIMOKY B OMPEIEIICHAH MOHSITHID TIPU KCTIONB30BAHNN MaTeMaTHyeCKOe TEPMUHOJIOTHH,
B PHUCYHKaX, dYeprexax WIM rpadukax, B BBIKIQJKaX, KOTOpPbIE HE HWCIPABICHBI IIOCIE
HECKOJIbKUX HABOSIIUX BOIIPOCOB YUUTEINS.

OtMeTKa «1» cTaBUTCS, €CJIH:

(] yd4eHUK OOHAPYKWJI IOJTHOE HE3HAHHE U HEMOHUMAaHUe N3y4aeMoro y4eOHOro MaTepuaa uin
He CMOI" OTBETUTh HU Ha OJIMH U3 IMOCTABJIEHHBIX BOIIPOCOB 110 U3y4aeMOMY MaTepuaiy.

3. OueHka NUCbMEHHBIX KOHTPOJIbHBIX Pa00T yyaumxcst

Otmerka «5» cTaBUTCS, €CIU:

] paboTa BBITIOJHEHA MTOJIHOCTHIO;

[] B JIOTMYECKHX PACCYKICHUSX M 00OCHOBAHUH PEIIEHUS HET MPOOETIOB U OIIHOO0K;

[] B pelIeHnr HET MaTeMaTHYECKHUX OIMMOOK (BO3MOXKHA O/THA HETOYHOCTh, OITMCKA, HE SIBIISIOIIASCS
CIIE/ICTBMEM HE3HAHUS WIIM HETIOHUMAaHUsI y4eOHOTO MaTepHana).

OrMmeTka «4» CTaBUTCS, €CIIN:

[1  paboTa BBHIMOJHEHA MOJIHOCTHIO» HO OOOCHOBaHMS IAroB PELICHUS HEJOCTATOYHBI (eciu
yMeHue 000CHOBBIBATh PACCYXKICHUS HE SIBISUIOCH CIIEITUATBHBIM 0OBEKTOM TIPOBEPKH ),

[]  pomymieHa oIHa OMMOKAa WM ABAa-TPH HEMOUYETa B BBIKIAIKAX, PUCYHKAX, YepTeXax WIH
rpadukax (ecimm 3TH BUJIbI paOOTHI HE SIBJISUTHCH CIICIMATLHBIM O0BEKTOM MTPOBEPKH ).

OtmeTka «3» CTaBUTCS, €CIIU:

(] nmomymieHbl Oosiee oJHA OMMOKH MM OoJiee IBYX-TpPEX HEIOUETOB B BBHIKJIAAKAX, YEPTEKAX
win rpadukax, HO yYaluiics BiaaeeT 00s13aTeIbHBIMI YMEHUSMU TI0 TIPOBEPSIEMON TEME;
OT1MeTKa «2» CTaBUTCH, €CIIU:

JOMYIIEHBl CYIIECTBEHHBIC OINMMOKM, TMOKA3aBIIMe, YTO Yy4YallUiCs He BiajeeT oOs3aTeNbHbIC
YMEHUSMH T10 JAaHHOUW TeME B TMOJTHOM Mepe;

OtmeTka «1» cTaBUTCS, €CIIU:

[]  pabora mokazaja MOJIHOE OTCYTCTBHE y y4allerocs oO0s3aTeNIbHBIX 3HAHWA U YMEHHUH TIO
MPOBEPSIEMOM TeMe WITH 3HAUUTENIbHAS YacTh PabOThI BHITOJHEHA HE CAMOCTOSI TENBHO.
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