
ll oqcH urelr bH aq gan r,t GKa

Pa6o.ras [porpaMMa uo alre6pe Ar.f, 8 Kracca co-
craBJreHa B coorBercrBl,Il{ c rIoJIo)Ke lnvrflv.r4 (De4epalr-

Horo rocyAapcrBeHHoro o6pasonarenbHoro craHAapra
ocHoBHoro o6ulero o6pasonanrafl BToporo noKoJre-
Hvrfl., Ha ocHoBe npuuepHoft flporpauurr ocHoBHoro
o6ruero o6pasonauuq rro MareMaruKe, flporpauulr
no arre6pe LLV. 3y6aperof t ,  A. f .  Mopgronrva
x yue6nury A.I. Mop.qroBl,Iqa u .up. (M. : MHerr{osu-
ua- 2012\.

B xoAe rlpenoAaBaHux a,rre6psr n 8 xlacce, pa6o-
Tbr Har $oprrllaponaul4eM y y{axll4xcl yHuBepczulbHblx
y,re6ulx AetZcrnrari c:regyer o6partlarr, BHI{MaHI4e Ha ro,
qro6H oHIl oBJIaAeB auwr ]glr'elc^u'.trlla o6qeyre6noro xa-
paKTepa, pasuoo6pasurrlrlr cnoco6aMl4 AelrerbHocrl{,
npuo6perall4 onblT:

. [naHI4poB aHufl. vr ocyulecTBneHl4q iuropl'ITMI'I -
.Iecrori .qe.srerbHocrl{, BbIfIoJIHeHuq 3a,{aHHbIX
r4 KOHCTpyI4pOBaHI4.g HOBbIX ZUITOpI4TMOB ;

. perueHl4rl pa:uoo6pasnblx KJIaccoB 3araq I'I3 pa3-

nI{lrHbIX pa3AeJIOB Kypca, B TOM qI,ICJIe 3a,4aq, Tpe-
6yrourax fiollcKa ily-tlr vr cnoco6os peilreHurl;

. rlccJleAoBarenrcrotl AeqrenbHoc ru, p a3BrrrvIfl'
Iageft , nposereHl{r{ gKcrIepI4MeHroB, o6o6urenru,
rrocraHoBKr4 ra $opuylnp oBaHus. HoBbIX 3aAarl;

' tcHoro, ToqHoro, rpaMorHoro I43JIO)KeHI4fl CBO-
rax urrcneli n ycruoll I,I nl4cbMeHHoff peuu, tlc-
noJIb3oBaHI4[ pa3ll,IqHbrx -fi 3bIKOB MaTeMaTI{KI{

(cronecnutl, cl{MBoJll{qecrufi , rpa$uvecruft),
cso6oAHoro nepexoAa c oAHoro -fl3blra Ha 4p}roft
rur'I r.uuIIocrpaIII4I4, rrHTeprlpeTaul4l4, apryMeHra-
llwr4 ?l.4oKa3aTenbcrBa ;

. rrpoBeAeHl4fl AoKa3arelIbHbIX paccyxl euuir, ap-
ryr\{eHTaIII4LI, Bbl4Br'IXeHrrl D{IIOTe3 r'r rAX O6OC-
HOBAHI4{;

. ror,rcKa, cr{creMaTl43AlJvlvr, aHalrvt3a v Kraccv-

\ Suxauuu un$opualr[ll, I4crIoJIb3oBaHI,Il pa3-

noo6paaurrx rau$opuauuoHHblx I{croqHI4KoB,

BKJrroqafl yle6nyto I4 clpaBoqHylo nllreparypy,

coBpeMeHHbIe IaHQoptrlauuoHHble rexHonor[u ;
' nocTpoeHvfl v rlccJle4oBa}lug' MaTeMaTuqecKI4x

MoAerefr A,'rq orru4carrrrr Lr perrleHtrfl rIpIlL-IarHbIx

3A.4Aq. 3AAAq U3 CME)KHbIX AI4CIIIIIIJII,IH;
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. BbIIIOJIHEHIdfl. V. CAMOCTOSTEIbHOTO COCTABJIEHI4,fl

€uropurMl4qecKl{x npeArl ucauufi u uncrpyrquft
Ha MaTeMaTI{qecKoM l|./iAT epVIAJre, BbIilOrHeHUq
pacqeroB npaKTl4qecKoro xapaKTepa, I4c[oJIb-
3oBaHI{l MareMarl,tqecrux Sopuyn u caMocrol-
TeJrbHoro cocraBreHl,Ifl Ooprury:r na ocnone o6o6-
UIeHI{fl qacTHblx cn} {aeB I,I SKCnepI',IMeHTa;

. caMocroqrelruolZ pa6orrr c llcroqHuKaMvr uH-

$opuaquu, o6o6qeuuq vr cvrcr elr.arv.rs aIIu[ [o-
ryrenuotl un$opuaqrau, I,IHTerpI4poBaHI,I.s ee
s lrvHsttX onur;

. rrpoBeAeHr,rrr AoKa3areJIbHbIx paccy)(Aeuuit, tto-
nlqecKoro o6ocnonaural BbrBoAoB, pa3nuqeHl4{

AOKa3aHHbIX X He,4OKasaHHhIX yrnepx4enufi,
apryMeHTIlpoBaHHbIX I4 gMoul4oHaJlrno y6e.4u-

TeJrbHbIX cyxgeurfr;
. caMocrorrre.nrHoft r4 KorrrreKTplBnofr AesremHo-

CTI{, BKJIIOqEHI'IS CBOI{X PE3YJIbTATOB B PE3YNbTA-

rur pa6oru rpytrml, coorHeceHl{e cBoero MHeHI'I;I
c MHeHI,IeM Apyrllx y{acrHI{KoB yue6uoro rol-
IeKTI Ba I,t MHeHI{eM aBTOpI{TeTHbX I,ICTOqHI'IKOB.

Ilerul o6Yvennr*
O6yrerue MareMarllKe s ocHosHoft IITKoJIe Ha[paB-

neHo Ha Aocrr,DKeHI4e CneAylounx qe.nefi:

1. B nanpaetteHuu rruqHocmHoeo psssumw:
. pa3BI'ITI'Ie IOTUIIeCKOTO lI KpI4TI'I\IeCKOTO MbIrlIe-

HI,Lfl, Kynbrypbr pequ, cnoco6noctl{ K }t{crBeH-
HOMy SKCnepI{MeHTy;

. $opltuponaHvre y yqatql{xct ranreruerryalluoft
qecrHocrl4 r,r o6rerrrasHocrll, cnoco6nocrra
K npeoAoneHl{ro MbICJII{TeJIbHbIX CTepeOTr{rIOB,
BbrreKaloluux rag o6rrreHHoro oflblTa;

. BocnuraHrre KaqecrB rl4ilHocru, o6ecne'Iusarc-
rII4x coquzurnlto ltoSulbHocrb, cnoco6nocrr
npr4HI{MaTb CaMOCTOqTerbHbIe peIxeHI4rI;

. $oprr,ruponaHl{e KaqecrB MbII[neHIll, neo6xoru-
M;IX.{rs ararrra\uv. B coBpeMeHHou uu$opua-
ur{oHHoM o6lrlecrne;

* Crr.r.: flpulrepnble [porpaMMbl ocHosnoro o6ruero o6paaoranlra.

Mareuarvxa. M.: flpocneuenue, 2010. C. 3-4.



. pa3B[rl4e I'IHTepeca K MaTeMaTLITIeCKOMy rBopqe-

crBy r{ MareMarI,HeCK[X CnOCO6HOCTeft .

2. B nemanpednemruom HanpaeJtewuu:
. SopuuponaHlre npeAcrasreHuir o MareMarl4Ke

KaK lracrr{ o6ule.reronevecroit rylrrypbl, o 3Ha-
III4MOCTI{ MATEMATI4KI{ B PA3BI,ITI{I4 UJ/BVIIII"I3AuJjII

rr coBpeMeHHoro o6ruecrna;
. pa3BIlTI4e npe.{craBnennll o MareMarl4Ke KaK

Soplte oilucanus.I4 MeroAe ilo3HaHl4x Aeficrsu-
TeJIbHocrI4, co3AaHI4e yc.lonutl 4lx npuo6pere-
HI,Ifl rlepBoHaqtulbHoro olrbrTa MareMaTr{qecKoro
MOAenI4poBaHI4q;

. @oprulrponanue o6ulrax cnoco6os IlHTeffIeKTy-
alsnoft Ae.xreJlbHocrll, xapaKTepHblx .urq Mare-

MarI,IKI4 vt flBlIntollrvrxcs ocHosoft no3H aBareJlb-

Hoft rynrryprt, 3HauuIr,toft 4.tts pa3ruqHux c$ep
qeJloBeqecKofr .uesrelsnocrra.

3. B npedmemHoM HanPaqrrewua:
. OBIIA4EHI4E MATEMATI{IIECIAIMI,I 3HAHI{'IMI,{ I{ y]!{C-

. lnlrflMvI, neo6xo.{uublMl4 Arq npo4onxeHllq

o6yuenr.Ix n crapuefi IITKoJIe uJII{ I{Hbx o6ueo6-

pa3oBaTenbHbx r{pe)KIeHI4JD(, I43y{eHI'Iq CMeXGIbX

AI,IcqlIrrJIlIH, npl4MeHeHr{x B rloBceAneurofr >tcasFnl ;
. co3AaHr4e @yu.uauenra Ans MareMarl'IqecKoro

p a3BvITus., @ opuup ona rruIr MexaHtr3M oB M bIIIr -

Ire:nlrl., xapaKTepHbIX .4rl-fl MareMarl'I'Iecxofi neg-

TEJIbHOCTI,I.

fl.rlanupyeuble PeBYJrbrarbI
[3yrleHut yqeoHoro npe4uera*

I,Isyrenue MareMarI4KI{ s ocHosHofr rIrKoJre /Iaer
Bo3Moxr{ocrb o6}nratorqllrrlcf Aocrl{qb cJle.qylourx pe-
3ynbraToB:

1, E aanpaettewuu rurtuocmHoea p&taumun:
. )'I,IeHrre.flcHo, TOIIHO, TpaMOTFIO I43JIalATb CBOr{ MbIC-

rnr n yctroft u rmcluemloir pelu, IroF{r{Marb cMbrcII

IrocraBJleHHoit s4a'ru, BblcrpallBarb apfryelfla -

urilo, [pI{BoALITb rIpI4MepbI I4 KOHTpnpI4MepbI;
. KPIITI{IIHOCTb MbIIIUIEHI,I, ]4]4iEHVIE PACTIO3HABATb

JIOrI4qeCKlr HeKOppeICHbIe BbICKa3bIBaHVA, OT IM-
qarb rl4noresY or Qarra;

. npeAcraBneHl{e o MareMarl4qecxofi nayre rar

c$epe seroBeqecKofi Aesren*rocttl, 06 3Tanax

ee pa3BI4TUS, O ee 3HaqI,IMOCT[ AJI-'I pa3BvlTVIg' \tr-

BtlJrId3AUxId"
. KPEATI4BHOCTb MbIIIIIIEHVIA, I./.}{V'JJ.I'.ATT4BA' HAXOA-

qLIBOCTb, aKTI4BHOCTb npl{ pel]reHl',Il4 MaTeMaTI',I-
qecKl{x 3aAaq;

. yMeHI{e KOHTpOJII4pOBaTb npouecc u pe3yJIbTaT

yre6Hoft MareMaTuqecroft AeqrerbHocrl'I;
' cnoco6nocrb K SMoulIoH:uIbHoMy Bocnpulrllro

MaTeMarl,Iqecrux o6rerroB, 3aAaq, perueHufi,

paccyxaenHfr.

t Cu.: flpruepHbre nporpaMMbl oorosHoro o6uero o6pasonarrux.
Mareuaruxa. M.: Ilpocneuenue, 2010' C. 7 *9.

2. B memanpednemaotw Hsnpanflewuu:
. y]!{eHl{e Br,IAeTb MaTeMaTI4qecKyIo 3a,4aqy B KoH-

reKcre npo6leuHofi cr4Tya\rill B rplrl4x AlrcIII4-
IUIUHaX, B OKpyXarcueft xl:gn;

. yMeHI{e HaxoAI4Tb B pa3II4tIHbrX I4CTOT{Hr{KaX
un@opuauun, ueo6xo4r{Mylo l.nfl pexreHvs'

MareMarl4qecrux npo6.lreM, r{ npeAcraBJlflTb
ee B floHflTHoft $opue, npl4HuMarb pelneHl{e

B ycJloBrrlx seno:rHoti ra ug6lrtoqnofi' ro'ruorl

I{ BepoxrHocruoft uuQoPMawu;
. yr\{eHl4e IIOHI4MaTb I4 I'ICIIOJIb3OBaTb MaTeMaTI4qe-

cKI{e cpe,{crBa HarJrflAHocrra (rpa$nrcl,,ullarpaM-

lru, ra6lut1n, cxeMr'I vr lp.) llts I4ffIlocrpauulr,
I4HTepnperalluu, apryMeHTAWU;

. yMeHI{e BbIABI4raTb rL{IrOTe3bI npl4 peIrreHI4I'I
yre6uux 3a!la'{ v IIoHr{Marb Heo6xoAl'IMocrb I'IX

npoBepKIr;
. weHl{e npl4MeHflTb rrH.qyKTI4BHbIe Ir AeA}KTr{B-

Hlre cnoco6bl paccyxAeHrarl, sulerl pa3ruqHble

crparenll4 peilreHl4q 3a,4arl ;
. rroHl4MaHlre cylllHocrl4 zuIropt4TMI4qecKI4X rlpeA-

nucauuir t{ yMeHI4e Aeftcrnoearl B coorBercrBl'Iu
c npeIJIo)KeHHhIM iuIroplITMoM ;

. yMeHI4e CaMocTo.aTeJIbHO CTaBI4Tb IIeJII4, Bbl6l'r-
pa' brrco3.{aBaTb alropuTMbl gpr,a pelueHun yre6-

HIIX MareMarl4qecKl{x nPo6:reu;
. yN{eHI4e rInaHI4poBaTb I,I OCyilIeCTBnflTb.UegTerb-

HOCTb, HarIpaBneHHyIo Ha perneHl4e 3a,Uaq I4CCre-

AOBaTeJIbCKOTO XapaKrepa;
' nepBoHaqaJlbHble npeAcraBnenug o6 v4\eflx

I4 o MeroAax MareMarrrKlr rar o6 ynrasepcaJlbHoM

fl3brKe Ha)'KI4 Lrrexltlrwl, o cpelcTBe Mo.qenupo-

Barrrvs. ssrekrufr. 14 npoueccoB.
3. B npednemHoM Hanpasrewuu:
npe4ueTHblM p$yJlbTaroM I4syreHI4JI Kypoa flBIIfleTCfl'

c$opn,t raponaH Hocrb cnenyrcuux ylueHu il.
Ilpeprernax o6lacru <,ApnQuernxa'>
. llepexoanrl or-bAnoIl Soprrau 3arrurcvr qI4ceJI

x ,upyroli, npeAcraBr.qrb AecsruqHyro 4po6r
s nlue o6HlcroeeHHoft I'I o6bIKHoBeHHFo - BBI4re

.uec.srfi.IHoil, 3alrl4chlBarb 6olnurae ra lraJlbre ql4c-

JIa c uclroJtb3oBaHl4eM IIeJIbIx creneHefi AecflTKvli
. BbmoJrH-arr apra$ueruuecxrae Aefi crBvr c pa\vo-

H'UIbHbIMI'I TILIQTIA]MLI, CPABHI4BATb PAUUOHAJIbHbIE
u neftcrsureJrbHble ql4clra, Haxo,ul4Tb B HeCJIO)K-

Hbrx cnyqasx 3HaqeHl4fl CreneHefi c uenbIMI{

rIoKa3aTeJrt{MI4, HaXOAI'ITb 3HaqeHI4q qucroBblx

nrrpaxenufi;
' oKpyul'ITb ueJrble qucra 14 Aecsrl4qHble Apo6n,

HaxoA[Tb npu6:ruxenvs, \illcer c HeAocrarKoM
r,r ug6rrxot4, BblrorH.f,Tb oueHKy qucroBblx BbI-
pd(eHl4ft;

. NOJIb3OBATbC'I OC HOBHbI MLT E ilI4}ll"4jIAMI{ AJI}1HbI'

MacCbI, BpeMeHn, CKOpOCTI4, IUIO[tra"qI{' o6beMa,

nblpaxam 6olee KplmHbre eAI4HI4LIbI qepes 6onee

MenKI,Ie n nao6oPor;

5



. pelrarb reKcroBble 3A,:Arq.vl' BKrloqafi 3AEArIv'

cBq3aHHbIe c OTHOIITeHI'IeM r{ [po[opqr{oHallb-

HOCTbIO BeJII4qI4H' C Apo6qMI4 I'I npoIIeHTaMI4'

Ilcnoutffioeamt, npuofipemewHwe 3HsHItfl u ymeHun

" 
opii*oort denmenmocmu u noscedneenort tmmu dan:

' pellreHl{fl HecJIOXHbIX [paKT[qecKux pacqeTHbrx

3?.I[?9, B TOM qI4CJIe c I4CnoJIb3OBaHI{eM rIpI4 He-

o6xoAzIuocfi{ cnpaBorIHbIX Marepr{aJloB' KaJIbKy-

r-gTopa' KOMrIbloTepa;
' yc""bft npLtKl{AKI{ I4 ouel{Kn pe3yrbrara Bbrql4c-

tenuit,lpoBepKl4 pe3ynbrara BbltlvrcIrenllfl c trc'

rIoJIb3OBaHI{eM pa3IUrIHbIx npI4eMOB;

' nHT€pnperaltr4]4 p*ynbraroB perreHr4q 3a'[arr cyq-e-

ToM olpaHl4tleHnfi, cslsauHlx c peiulbHblMll cBoI4-

crBaMI4 paccMaTpl4BaeMbx npoqeccoB I'r flBXteH.vr4'

flPeAuerrna o6nacrr <'A;ne6Pa'>
.'Co""uun"rr 6yrneHnsre BbIpaxeHI'Ia n $opuy-

JIbI rlo ycnoBl4gM 3aAaq' ocyulecrBJlflTb B Bblpa-

xeHI'Ifi X ra sopnynax lII4CJroBbIe nolcraHoBKr{

14 BbInoJIHfl Tb cooTBeTcTBylou[e BbIqI{cJIeHI4fl '

oc)'IuecTBJISrb noACTaHoBKy oAHOro BbrpaxeHl4q

B [pyroe' Bblpa)<arb us $opuyl oAHy IIepeMeH-

HyIo qepe3 ocraJlbHble;
. BbInoJIHgrb ocHoBHbIe $ef,tcrsun co crerleHfl-

MU C IIeJIbIMI4 fIoKa3aTeJIflMrLl', c MHOroqJIeHaMI4

u c a:rre6pauqecKr{Mr{ Apo6sIvlI'I' RbrlolHttTb

pa3noxeHr{e MHOroluIeHoB Ha MHOXI{TeJII4' BbI-

noJIHflTb TOX.{ecTBeHnue npeo6pa3oBaH}Ifl pa-

uI4OHnnbHbIX nupaxeHrafi ;
' peuarb rraHefiHlre ypaBHeHl{tt' cl4creMbl AByx

ruaHefinsx ypasHeHlafi c ABWfl nepeMeHHbrMI4;

' pellrarb TeKCTOBbIe 3a'qaqu alre6pauuecKl{M Me-

TO.[OM' I4HTepnpeTrrpoBaTb noJryqenHSrti pesyls-

rar, npoBoAl4rioroop peurenufi Ilcxo'4s us @op-

MyII{poBKI4 3aAarIU;
' prso6paxarb qI'tcJIa roqKaMu Ha KoopAI'IHarHopI

nPruoft;
' onpeAensrb KOOpAI4HaTbr TOqKI4 flJIOCKOCTI4'

cTpol'lTb TOTIKI{ c 3a.uaHHbrMr{ KOOpAI{HaraMI4'

Ilcnorwoeamo npuoflpemeHvue swsttufl u yJ"ewufl

" 
opi*nr*oil deametunocmu u noecedneenort uunnu daa:

.Bl'IIIoJIHeHu{pacqeToBnosopuylaM'cocTaBJIe-

Hux $oplryn' BbIpzDKaIolIax 3aBl'IcltMocrr{ MexAy

peaJlbHblMl',l BeJII{rII4HaMI4"[[q Haxox[eHl4t Hyx-

uoft $oprtlylbl B c[paBoitHblx MarepI'IzIJIax;

' MoAenl4po rlalruflrtpaKTuqecKrlx curyat4:z'ilt u uc -

cJletroBaHufl nocTpoeHHbrx trloAeleft c I4CnoIb3O-

BaH I4eM an fiapara a'nre6Plt ;
' orwrcalLq3aB[cl4MocTeft uexgy Qusuuecxrauu

BEJII,FITHAMI{ COOTBETCTBYIOXII4MI4 SOPUYIAUU

lpr{ IICCJIeAO BaHvltl HecJIOXHbrx [paKTI4qecK[X

curYa\vtit'

nplau"ou" o6lacrr <'greuenlu ltorlrKl{' rou6nna-

ToplIKI{r crar}IcrrlKrl I{ Teopun repolrnocreft '>
- 

. flpoeo4r,lTb HecJIOXHbIe AOKa3aTeJIbcTBa' IIO-

ryilarb upocreft urue cneAcrBuq I43 I{3BecrHbIx
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turu paHee floryqeHHblx yrBepxleHr{fi' oqeuu-

Barb JIOfI{qecKyIo ilpaBLnbHOCTb paccyxgeHufr '

llcrloJrb3oBarb rIpI',IMepbI Ars I4rrIocrpaII[I'I

rr KOHrprIpI4MepbI Anfl ollpoBepxeHl'If, yrBep-

xlenrafi;
. LI3BJIeKarr ran$oprvraql{rc, npeAcraBJIeHHyIo

s ra6ruuax, Ha Al4arpaMMax, rpaSnxax' cocraB-

rqrr ra6rl4lr",, c"potn"" 4I4arpaIvIMbI ra rpa@uru;

' pelrarb xou6unaropHble 3aAaqu nlreM clacre-

MarlrqecKoro uepe6opa Bo3MoxHbIx Bapl{aHToB

u c I4CnoJIb3OBaHI{eM ilpaBI{JIa yluHOXeHUfl;

' BblqucrqTb cpeAHr{e 3HalIeHI'It pe3yJIbTaToB I43-

uePenufi;
' HaxorllTb qacroTy co6rtrul' ucnorb3yq co6cr-

BeHHbIe na6moAeHIag u roroBble crarltcrl,FlecKl4e

.uaHHbIe;
' HaxoAI{Tb Bepoqrnocru clyuaftnux co6urufi

n nPocreft rul4x cnyqasx'

Ilcnol$oeamt npuodpemew"ue 3wsuufl. u ymeHun

, opi*ioot desme'aw&ma u noecedneeaort wumu dnn:

' BbIcrpaI4BaHI4fl apryMeHTauupl flpll loKa3arenb-

cTBe I4 B.UI'IaJIOre;
' pacno3HaBaHl{g JIOTHecKI{ HeKOppeKTHbIXpac-

cYxgenufr;
. 3Arr4QtrMareMaTuqecrcax yrnepxgeHl'{r' AOKa3a-

TeJrbcTB,
' aH€IJII{3a pealbHbx qI{cJIOBbx AaHHbIX' [pe'IICTaB-

reHHbIX B BI4[e Al',IarpaMM, rpa$raxon', ra6mq;

' peileHl{-fl ,rpa*""n""xrEx 3a'uail s noeceAHesuofi

It npo$eccraonaluroft Aesrenbuocrl4 c I'IcnoJrb-

ao"u"""* Aeftctnnfi c rrl{craMl4' IrpoueHToB'

AJII,IH, IUIorIaAefi , o6reuoB' BpeMeHI'I' cKopocrl4;

' p"aa""" yue6Hrx I4 [paKTr{qecKI'Ix 3aAaq' Tpe-

6yroumr cucreMarl'IllecKoro nepe6opa napl{aHToB;

' cpaBHeHI'Iq [IaHcoB Hacryruernax crryvafiHbrx co-

6nrufr . oueHKI{ BepoqrHocrl'I cnyvaftuoro co6rr-

TI4S B npaKr'{qecK{X CI4TyauI'ItD(' COnocraBJIeHI4fi

MoAeJII4 c Pealrrroft ctfiYaulaeu;
. IIOHIIMAHI4q CTATI'ICTI'TTIECKI{X YTBCP)(trEHI{I{'

CQoPruuPonanHocrb npeAMernbx'
MeTaIIpeAMeTIIbrx rr JIIIHOCTIIbD( yHrlBepca'nbHblx

Yqe6HbD( AeficrB[fi IIo reMaM r(Ypca

(xaparcmepucmaua ocHoeubtx 6udos desmentaocmu

yqeHwea H& yponfle yuusepcsJtbubx yuednta

deficmeufr)*
Teua 1. A.nrebpanuecrne Apo6u' C@optrlllponarr

rloHgrr{e o Aonycrr4Ms'"'*tuoe*r"nx alre6panqecrofi

gpo6[ r{ YMeHI{e }Ix HaxoAIlTb'

C@oprr'ruponarb 3HaHI4e ocHoBHoro csoilcrna an-

""Opu"o""*oft 
apo6ra u yr{eHl4e [pr'IMeHqrb ero Anfl

-Tctt 
ct"""t 

" 
peanl sat\Llu oeAepallnoro rocyaapcrBen-

uo rooopa :oaaTe lbHo |ocTaHAapTaBTopo Io I I oKo IeH I {q
B Y.IC6HO-METOAI.{qECKOM 

KOMIIJIEKTE AN'I I,I3YT{EHI,Iq KYP-

i"'-a"op" s 7-9 Knaccax o6ueo6pasonarelurofi urKollbr
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npeo6pa3oBaHnfl ilpo6eir:; BbInoJIHflrb AeficrBHrI c zut-
re6par4rrecKr.,rMr4 Apo6sMIr, .{OKa3bIBarb roxAecrBa.

CQoplraNponarb roHsrl4e creIIeHX c I{enbIM no-
Ka3areneM; Bblqucrqrb 3HaqeHI4l creueHefi c IIeJIrIM
[oKa3areJleM. OopIr,ry.nupoBarb, 3arlllcblBarb B cl4M -

sorr4.recxori $optrle I,I l{Jlnlocrpl{poBarb rIpI4MepaMI4
csolZcrna crerIeHI,I c ueJIbIM IroKa3areJIeM, rpl'IMeH-qrb
csoiicrsa crerleHl{ 4.irr npeo6pa3oBaHl4l nrrpaxeuuft
u nrrqucreunft.

CQopuuponarb nepBpltlHbre npeAcraBJleHl'lfi o pa-

III4OHUUTbHbIX ypaBHeHuqx, MeToAax I4x peIIIeHug, oT-
6ope ropuefi

Teua 2. (Dyrmqnr ! = Jx. Croilcrra KBaAparnoro
Kopnr. Onucrrsarr MHo)KecrBo IIenbIX ql{cell, MHo-
xecTBo paIII,IOHaJIbHbIX qUCeJr, cooTHorueHl{e Me)I(4y
gTr{M}r MHo)KecrBaMu. Cpannuearb 14 }TropqAoql4Barb
paulloHiulbHble qI4cJIa, BbIITOJIHqTb BbIq[cJIeHI{fl C pa-

UI'IOHZUIbHbIMU IIVIC JIAMI/.

CucrellrarrasllpoBarb 3HaHI,Is o paqnoHzulbHblx ql{c-

JIaX, BBeCTI,I lf0li{sTllg. uppaqnoHanbHoro qucra, MHo-

xecrBa Aeft crnrarenrHblx rIHceJI. flpuao4urr [pI{MepbI

upparIHoHaJrbHbIX qucer, pacno3HaBarb paIII4oHtuIbHbIe

r4 r{ppaur4oHzulbHble -uvura; uso6paxarr Aeftcrsl'Irerl-
Hbre qprcJra roqKaMu KoopAuHarHoft npxuorl. HaxoAIarr

Aecrrrr4rrHbre npu6l n<eHI,Ia palll4oHzulbHbrx I{ uppalll4o-

HZIJIbHrIX IIHCEI; CPABH?IBATb I,T }InOP'IAOqI.ISATT AEIICT-

BlITeJrbHbIe ilucJla.
I4cnonrgosarb B IlltcbMennoft uareuarraqecrofr

peuu o6oaHav eHvfl vr rpa@uvecrue u:o6paxeHvls. v.vc-

JIOBbTX MHOXeCTB, TeOpeTI4KO-MHO)KeCTBeHHyIO CI4M-

BOJrI4Ky.
C@opuupoBarb roHlrl,Ie KBa.4parHoro KopH.fl

I,I3 HeOTpI,IIIaTeJIbHOTO .c.vl}rrra, yl!{eHI'Ie CTpOI/tTb rpa$Ur

@yuxqrara y = ,l x, olrl4cblBarb ee cnorlcrsa, llcnoJlb-

3oBarb rpa$rar Anfl HaxoxreHI,IrI KBaApanrux ropnefr

lr oIIeHKTI ux npu6lnxeHHblx sHa'IeF{lII?. Brtqracnsrs

KBa,uparHbre KopHI4 (npu ueo6xo4aMocrl,I - c uoMoII{bIo

KzurbKynrrropa). cQopullpoBarb ylv{eHple }IccJreAoBarb

r,r AoKa3bIBat ceoftcrna KBaIparHbIX KopHefi, [pI4Me-

Hsrb r{x 4rls npeo6paeonanux nupaxeHufi.
C@oprr,ruponarb roHlrlle MoAynq Aefr crsl4rerlHo-

ro qucJla, Ovlrnrnr.r y = lxl, yuenue crpol4rb ee rpa$ux
rr onlrcbrBarr csoficrna.

Crpourr rpa@urca rycovurx SynxuuIl, onl{cblBarb
vx csoftcrsa Ha ocHoBe rpa$uvecrr.rx npeAcrasreHufi.

Tema 3. KraAparr.tnar Synxunr. Oynx{ur y =

Bsrqracrqm gHaqeHl4l Synruurly = kx2. y = 
f;,, 

= of *

+ bx + c, cocraBrsm ra6lurltr gna'IeHrafi $yHruun;

k
c"ryol,rrb rpa$urcr @yHrqrii y = ld, ! = 

r, ! = ai + bx + c

r,r KycorrHbx @yHrulrft, orl{cblBarb rax csoficrsa Ha oc-
Hone rpa$uqecKr.Ix npeAcraBJle lr'uit. I4cno tb3oBarb

OysxquosalbFryIo cI4MBonuKy Ms. 3arrrrcl4 pa3Hooopa3 -

nrrx (rarror, cBs3aHHbIX c paccMarpI,IBaeMbIMI4 Syttx-
uI4gMI{, o6orarqag onblT BbInoJIHeHI,Ifl 3HaKoBo-cIlMBo-
Jrr4qecKr,rx reftcrsuft; crpol,Irb perleBble KoHcrpyKuI4I4
c ltcrloJrb3oBaHl,reM OygxuNorrarrr Holl repuuHoJlorl4l{.

florasrrsarb cxeMarl4qecKll noJIo)KeHI{e Ha Koop-

ANnarHoIl rurocKocrl{ rpa$uron (bynxqut nuaa y - ki,

t.
A r

! = 
*, ! = ax' + bx + c B 3aBIICI{MOCTI4 OT 3HaqeHI',II'I KO-

e@$uqraeHroB, BXoAlrIux n $opltyly. Zcuorusosarr
KoMnbroTepHbre [porpaMMbl.

I4cnomeosarr $yHrqnoHanbHo-rpa@uuecxue
lpe.rlcTaBJreH[s. Nrfr perreHl,Is I4 I4CCJIeAOBaHI'Iq ypaB -
preuuir.

Crpoum rpa$urra OyHrrluft Ha ocHoBe npeo6pa-
goeaHurz I{3BecrHbIx rpa$uron.

Teua 4. KraApanrue ypaBIIeHI{fl. Bsecru noH-srl{e
rcaAparHoro ypaBHeHl{fl , c$opuraponarb yN{eHI,Ie pac-

rro3HaBaTb KBaApaTHbIe ypaBHeHt{s vr BvIIbr KBaApaT-
Hbrx ypaBHeHrarl, nposoAurb I,IccJIe.4oBaHIle Ha npeAMer
KoJrr{qecrBa xopnefi KBaAparHoro ypaBHeHus rro rllc-
Kpr4Mr{HaHTy Ia xoe$SraqueHTaM, npl4MeHtnr, Sopuylrt
ropHeft 4n-a perreHr{s KBaAparHbIX ypanHeuIaft. flpono-

Ar4Tb.qoKa3arenbHble paccyi{eHufl o KopH.flx ypaBHeHl{fl

c onopofi Ha onpeAeneHl4e KopHfl, $ynxquonalrnue
csoficrna nstpaxeHnfi.

Peurarr KBaAparHbIe ypaBHeHI4q I,I ypaBHeHllfl,

cBoAfl rur{ec{ K HI{M ; peilrarb 4po6uo -paqI4oHuLIIbHbIe

ypaBHeHrlrl. Peuram rercroBbre 3a,[aql4 aJlre6panvecxul,t
cloco6ou: flepexo,qlrrb or cJloBecHot? @optvtyluponrcl
3aAarr[ x alre6pauvecroft MoAenu [yreM cocraBJIeHI{q
ypaBHeH[fl , peil]aTb cocTaBJIeHHoe ypaBHeHue, I4HTep-
nperr4poBarb pe3yJlbrar.

Tema 5. Hepanencraa. C@optrllapoBarb 3HaHI4e
csofr crs qpIcJIoBbIx HepaBeHcrB, yMeHI{e I'IJInIocrpI4 -

poBarb I,IX Ha KoopAIanaTnoft npxlroft, [puMeHJITb rlpu
'rcc.rreAoBaHur,r Synxuun Ha MoHoroHHocrb, AoKa3a-
TerbcTBe v pelneHvr}r HepaBeHcTB.

C@opullponarb yMeHI,Ie pacrlo3HaBarr nnnefinne
r4 KBaApaTHbre HepaBeHcTBa, peruaTb I4x, [oKa3bIBaTb
perrreHr,re HepaBeHcTBa B Br{Ae qI4CJIOBOTO [pOMe)K]',TKa
na qracrosoft rprltol;r.

C$opuupoearb )MeHI4e Haxo.ql{rb npu6luxeulu
paI{noHzIJIbHbIX I4 I{ppaIII{OHiUIbHt IX }II4CeJI, [OHqTI,Ie
craHAaprHoro BI,IAa noJIo)KI,ITeJIbHoro qI4cJIa. I'lcnolr-
3OBaTb 3anI,ICb I{I,IcJra B cTaHAapTHoM BHAe Ang Bblpa-
)KeHr{s pa3MepoB o6terton, AJIpITenbHocrI4 rlpoqeccoB
B petulbHoM MI4pe, CpaBHr{BaTb rll{cra, 3arrucaHHble
B craHAaprHoM BI{Ae. Bsrnonrstr BbIqI{cJIeHI,I[ c pe-

aJIbHbrMr4 AaHHbIMI4, BbIrOrHqTb rIpI4KI,I.{Ky 14 OIIeHKy
pe3yJrbraroB sltqlrcreHl4lZ.

Teua 6. Oleuenrlr xou6nnaropllKl{r crarl{crrlKl{
H TeopruI Bepoflrrlocreft. flosHaKoMI,ITb c ocHoBHbIMI'I Me-
To.qaMlr peilIeHllfl npocrerlllror xom6uHaropHblx 3aAaq:
lepe6op napuar{ToB, nocrpoeHlle AepeBa Bapr{ar{ToB, npa-

k
.x

7



Br4JrO yr!{HoxeHr,rs. coopMr4poBarb yMeHr,re npr{MeHrrTb
npaBr{no KoM6r{HaropHoro yMHo)KeHvfl. Iils peilreHr{rr
3a.{air Ha Haxox4eHr{e rmcJra o6rerron rur,r <ou6nraqurl.

CoAepxanne nporpaMMbl
A;rre6paxrecrue Apo6n. flon-flrue arre6paruecxoli

4po6ra. OcnonHoe crorZcrso arre6panvecrotl Apo6n.
Coxpaureuue a.nre6pauuecKllx apo6eft . Cnoxenlre
r4 Bbrqr{raHr{ e atre6pauuecKr,rx apo6eri. YltroxeHue
14 AeJreHr4e alre6panvecrcrx 4po6eft. BogneAenue anre-
6pazvecroft Apo6n n creneHb. Parlnonanrrroe BbIptDKe-
Hrae. PauraoHaJrbHoe ypaBHeHlre. Peureuue paur{oHiurb-
Hbrx ypaBHeHrarl (nepnrre ilpeAcraBJreHrax). Crenenr
c pauI4oHtuIbHbIM Iloxa3areneM.

(Dyuxulrx y = ..lx. Cnoficrna KBaAparHoro KopHfl.
Parlraonarlnbre qucJra. flon.f,rze KBaAparHoro KopHs
r43 Heorpr4uareJrbHoro .c.vrcra. I4ppaquouarbHble qI{cJIa.

Mnoxecrso AeftcrnraremHhlx quceJl. @ynKII.{-s y = J *,
ee cnoftcrna ra rpa$rar. Burqacnocrr Synrquu. O6racrl
sHa.reHr.rrl $yuxquz. Cnorlcrna KBaAparHbrx ropHeft .
flpeo6pasonaHr4e Bbrpaxenrafi , coAep)Kalqux olepa-
qIaro ra3BreqeHr4fi KBaAparHoro KopH.fl . Ocso6oxreH],re
or r4pparlr{oHiurbHocrr{ B 3HaMeHarere .upo6u. MoAynl
Aer?crsurersHoro qucJra.

k
Ifua,aparlrunfl Symur. (Dyrlag{t y = :. Kna,qparuq-

Haq SyHKIIIas, ee cnotlctna u rpa@ux. OyHrcruq y = 
+.

Acumrora. Clreu{euue rpa@Ia on $yrncuut. Kearpar-
urrft rpexvreH. KsaAparvrqHas 6ynrqus, ee cnorlcrna
u rpa$ur. floHqrrae orpaHr4qeHHofi $yHrqrara. flocrpoe-
Hr{e r4 rrreHlre rpa$uron KycorrHo-3aAaHHblx OyHxr{uft.
fpaQruecroe perrenrre KBaAparHbrx ypaaueuuft .

Kra4parnue ypaBHeHnfl . Keanparnoe ypaBHeHr{e.
flprne4enHoe (He npnne4ennoe) KBanparHoe ypaBHe-
Hrae. flonHoe (Henolnoe) xnagparHoe ypanuenue. Ko-

peHb KBagparHoro ypaBHenug. Peruenlre KBaAparHoro
ypaBHeHwr MeroAoM pa3roxeHl4s Ha MHO)KI4TeJII4, Me-
ToAoM Bbr.[eneHr{q rroJrHoro KBa,upara.,{ucrpuunHanr.
(Dopuyrrr ropneft rca4parHoro )paBHeHux. flapalterp.
Ypannenue c napaMerporrr (nava.n*rhre rrpeAcraBne-
nua). Arropr4rM perrreHr4rr parlr4oHanbHoro ypaBHeHr4rr.
Eurca,{paruoe ypaBHeHr4e. MsroA see AeHns.nosoft ne-
peuennoft . PaqnoHa.nrnbre ypaBHeHr4-fl KaK MareMarr,r-
rre cKr4e MoAenra peanbHhrx cury a\ufr. 9 acrnrre c rrysalr

$opuyru xopueft KBaAparHoro ypaBHeHr4s. Teopeua
Blrera. PasroxeH[e KBaAparHoro rpexqleHa sa :nurreit -

Hbre MHoxr4Tetm. I4ppa4uoHilJrbHoe ypaBHeHr{e. MeroA
BO3BeAeHr{rr B KBaIpaT.

Hepanencrra. Csoftcrna qr4cnoBblx HepaBeHcrB.
Hepaneucrno c lepeMeHHoft. Penrenr{e HepaBeHcrB
c nepeMeHHoft. JIuHefiHoe HepaBeHcrso. PagHocum-
Hbre HepaBeHcrBa. Pannocralrnoe npeo6pa3oBaHr{e
HepaBeHcrBa. KnaAparnoe HepaBeHcrno. Alropurlr
perxeHurr KBaAparHoro HepaBeHcrna. Bo:pacraro-
ruas OyHxq us.. Y 6l';^sarorla.fl Oynru ut. klc c te gora-
ulre $ynru1lrft na vronoroHHocrb (c ucno.nrsoBaHl{eM
cnoft crn qr4cJroBbrx Hepaseucrn). flplr6ruxenHbre 3Ha-
.{eHI,Ig Aeft crsI4TeJIbHbIX qIrceJI, Irotpeulnocrr npz6lr,r-
x(eHr4q, npn6ruxenr{e rro HeAocrarKy r4 no us6rrrry.
Crarqaprnrr fi slz4'tuc ra.-

O6o6uanqee noBropeHrre.
9;reuenru xom6nnaropnKr{, crarrrcrr{Krr r{ Teopru{

Beporrnocrefi . flpocrerhuue xou6unaropHbre 3anaqu.
Opranusorannuft nepe6op Bapr4aHToB, AepeBo Bapr{-
aHToB. Korrr6unaropHoe rrpaBr4Jro yMHoxeHI4rI.

Mecro npe.qMera n 6agucnou yqeOHoM rrJraHe
Couacno (De4eparluorrry 6asucHolry yve6nouy

rrJrar{y AJrs o6pasonarerbHbrx ytlpexrenuti Poccuftcroti
(DeAepaqun An-f, o6sgarerlHoro lI3y{eHI,Iq MareMarI,IKI{
Ha gTane ocHoBHoro o6ulero o6pa:osannrr orBoAr{Tcfl
He MeHee 102 .racos r49 pacrrera 3'raca B HeAenro.

t, \-

Tertl aruqecKoe nn a H yr poBaH ne yqe6Horo M are pnana

Ne napa-
rpaba /
IIyHKra

yue6uuxa

Tema
Ko;ru-
qecTBo
IIACOB

flonropeuue rr3yqenrroro r 7 xracce (4 v)

Lirara I. A,.rrre6parruecrfle apo6u (20 q)

I OcnonHrre [oHrITI,IrI I

OcnosHoe csoricrno aare6pauvecroft
tpo6n

z

J C.noxeune I{ BbrqraraHr{e anre6parave-
cxr,u Apo6eft c oarrHaKoBblMr{ 3HaMe-
HATEJI'IMII

2

+ Cnoxenue Ia Bbrql4TaHue ame6parue-
cxrax Apo6eft c pa3HbrMr,I 3HaMeHare-
TIflMId

Ne napa-
rpuila /
II]'rKTa

yre6nuxa

Teua
Ko.nu-

rIacoB

3aqem Np l I

5 Vuuoxenue v rerenvre a,rre6pauve-
cxrax Apo6erl. BosneAeHue a,-rre6pauue-
crorl Apo6u B crerreub

z

6 flpeo6pasonaHr4e paur4oHaJrbHbrx Bbr-
paxeHufi

J

7 fleprrre npeAcraBreHl4.r o perueHlrr4
pau,.roHaJr bH bx ypanueH nfi (rercroeue
sa"Eaql,r)

z

8 Ctenenr c orpnrlarenbHhlM rlenbrM no-
KA3ATEJIEM



Nb napa-
rpaflL /
rryHKTa

yre6uura

Teua
Koru-

qacoB

llo.uroronra K Kogrpolrbuoft pa6ore I

Koumpoaauaa pa1oma M I I

Irana II. Oynrqm y = Ji'
Cnofic'rna rnaAParuoro ropnr (18 v)

q Paurzoua;trrrrre qncra z

10 Ilon.srrae KBaAparHoro KopHrI I'I3 Heor-

DUUaTerbHofo qficra
2

l l I4pp auuouatrHble rrl4cra

t2 Mnoxecrno AercrBurerbHblx quceJl I

13 Oynqraa y = .,/x' ee ceoirona u rpa$rx 1

3auem M 2 I

I A
l l Csoftcrna xsaAparHblx KoPHefr 2

l 5 flpeo6pa:onaHlle BbrpaxeHlril, coAep-
t€x{ux o[epaul4lo I43BJIeqeHI4g KBa-

.rIpaTHofo KopHs

3auem Np 3

l6 Mo[ynr Aeft crBlare"EHoro wacla, rpa@rn<
gynnlaa y = |xl, tPoprvryna J4:-]1L-

a
J

Konmpo,canaa padoma No 2

f.rrana IIL KnaApafllqqas OFmqur. oynruua , = t 1ro 
";

t 7 oyuwpa y = lsa2. ee csoftcrsa ra rpaOrr 1
z

t 8 - KrDyHruraa y = a, ee csoficrna r'r rpaStlx
z

3a,aem Ns 4 1

19 Kar nocrpor.rm rpa$nr Oyrrxuull
y :f(x * /), ec,rr.r r,r3BecreH rPaQrar
6yuw+ruy:f(x)

2

tn Kar nocrponrr rPa(Pur @Ynruura
! :f(xl * m, ecnw r3BecreH rPaQnx
gyarunu y :f(x\

2

2 l Kar noc, pourn rpa$rar $Ysrqull
y:f(x + I) + m. ecJr14 r43BecreH rpaQux
Synrur.l.r y:f(x\

I

3aaem Np 5 I

22 Olrrxqus y : af + fua, -t c, ee csollcrna
u rpa@nx

3

Z J fparpuvecroe perreHl4e KBaAparHbIx
ypaBHeHI4ir

I

Konmpo,conaa pa6oma Ns 3

I;rana fV. Kna4paruue ypannenue (20 v)

24 locsousute no*fl"rLrfl z

Ne napa-
ryaoa/
nyHKTa

yve6uura

Teua
Ko.nu-
qecTBo
qacoB

25 Oopuymr KopHefr KBa,4parHbIX ypaB-

nennil

J

26 Pauraonamnrre YPaBHoHITS J

27 PaquoHa.nurrre ypaBHeHlrs KaK Mare-

MaTlrrrecKIre MoAenri peanbHblx cl4Tya-
urarl (rercronnre saAa'Iu)

J

Koumponauaa pa6oma Na 4 I

28 gacrnue cnwavl $oplraylu ropueff
KBaApaTHOTO ypaBHeHrnl

2

29 Teopeua Braera. PagloxeHrre KBa'4par-
Horo rpexqneHa ua ltaseftnue MHoxI4-

TEJII{

2

30 I,lppauuoHal tHble YPaBHe H t'lt z

flo.urotosra K KoHrponbHoft pa6ore I

Konmponwaa pa6oma No 5 I

f.rrasa V. Heparencrna (17 u)

J I Cnoft crsa qucnoBblx HePaBeHcrB J

J Z I,lccleAonanrae SyHruufi Ha MoHoroH-
HOCTb

J

J J PeureHne luHefinrrx HepaBeHcrB z

J+ Peuenue KBaAparHbIx HePaBeHcrB 2

3auem Np 6 1

35 Ilpra6luxenlrble 3Haqe HI4-r A eitctnu-
TerbHblx quceJl, IIOrpeIIIHOCrr, npu6lu-

,(eHrrrr, npu6;ruxeune rlo HeAocrarKy
u ras6rrtry

J

36 Crau.uaprnrrit BIrr nonoxil'ITeJlbHoro
qucra

I
I

floArorosra r roHrpolr'not pa6o:re I

Koumponuuaa padoma No 6

llrorosoe nonropenue (8 u)

lpa$uru SyHKtI,rii r{ I4x ctrofic1ln

Peureuae ypannenratl I

PerueHLIe KBaAparHbIX ypaBHeurll'l I

Peruenue reKcroBblx 3aAaq 1

Peurenue HepaBeHcrB I

flo.qroronra r urorosoli roHrpolrHor7
pa6ore

I

I:Imo eo e an rconmp oaon aa P a6 om a I

Pesepnurrft ypor (elelrlenru rolr6una-
ropurn)

I


