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IIO.'I CHITTE JIb HA.'I 3A[[ICKA

Y'Ie6HHfi Kypc <Anre6pa u HaqaJra MareMarr4qecKoro aHaJr.rca>> flB.rflercfl
oAHLIM us uau6o,ee 3HaqI4MhIx B rporpaMMe cpeAHero o6ulero o6pa^:osauu.a,
nocKoJIBKy, c o4nofi cropoHBl, oH o6ecneqzBaer aHcrpyMeHTaJrrHyro 6asy gtrx
r43)^{elJufl BCeX ecrecTBeHHo-Hayr{Hbrx KypcoB) A C Apyrofi cropoHbr, Sopnaupyerrorklr{ecKoe z a6crpaKTHoe MhIIrIJIeHue o6yvaloqr4xc.rr Ha ypoBHe, neo6xoAr,MoM
'qJL'I ocBoeHLrx znSopuatzrz, o6u1ecrBo3Ha,nfl, Lrcroprrl4, cJroBecHocrr4 r.r Apyrr,x
ruacIII4nnI{H' B paM*ax ra,Horo yveSuoro Kypca o6yuarorq uecn oBJraAeBaror
yHLIBepcaJrBHhrM .'r3ErKoM conpeueuuofi HAyKu, Koropafl @opruynzpyer cBor,
AocrrlxeHvrfl B MareMarLrqecKofi Qopue.

Y'Ie6urrfi Kypc anre6pu u Ha,ar MareMarriqecKoro aHaJr.rca 3aKnaAbrBaer
ocHoBy AIrfl yclerIIHOrO oBJIaAeHr{.[ 3aKOHaMI{ $uszrcn, xLrMLrLr, luottoruu,
rIoHrrMaHLL ocHoBHbIx reHAeuIlt'tfi pa3Burkrfl gKoHoMLrKu z o6qecrseHHofi )KLr3Hn,lo3BoJler opileHTLtpoBarbc-fi B coBpeMeHHbrx qzQposux u KoMrrb]orepHbrx
TexHoJlofl4'flx, yBepeHHo l4clloJlb3oBarb rrx Arfl, Aarrbnefiurero o6pa:oaa HLrfl kr BIIoBceAHeaHofi xl{3Hrr' B ro xe BpeM{ oBnaAeHr{ e a6ctpanrr"r* 14 JrorarrecKr,r
crpon4Ml4 KoHcrpyKtILL[MI'I alre6prt u MareMarl4qecroro aHaJrL.x3a pa3BraBaer
yMeHI{e HaxoAt4TE 3aKoHoMepHocrl4, o6ocnosrrsaru r4crrrHHocrb, Ao1€L3brBarbyTBepxAeHUfl. C [OMOrrIbro r4[AyKrJr4kr v paccy)K4aTb AeAyKTLTBHO, r{CloJrbsoBaTb

KpeaTr4BHOe 14

u KoHKperr.r3arlkrro, a'crparupoBaHLre u aHaJroH4ro, sopvrupyer
KpuTr4 qecKo e MhrlrrJreHr4 e.

B xoAe LByqeHLrfl yte6uoro Kypca <Anre6pa Lr Haqara MareMarrrrrecKoro
amutu3a>> o6ylalorqhrecfl [oJlyqalor Hosrrfi o[Brr pelreHr{.r [pHKJraAHbrx 3aAarr,
caMocro'f,TeJlbHoro [ocrpoeHl4.fl MaTeMarklqecKr{x MoleJrefi pealruilx cfiTyar{LIfi,I4HTeplperarfuu [oJIrreHHhIx perueHufi, 3HaKoMrrrc.f, c [pr4MepaMa
MareMarr.rqecKux 3aK'H.Mepuocrefi B rrp,npoAe, HayKe u r4cKyccrBe, c
BbIAAIOII{U MKICfl MATEMATI4qECKLIMI,I OTKPbITI4f, MU H lIX ABTOPAMI4.

Yqe6uufi Kypc o6la4aer 3HaqI4TerbHbrM Boc[r4TareJrbH'rM rrore,qr{€LJroM,
t<oropufi peaJra3yeTc.[ KaK qepe3 yve6Hufi Marepaan, cuoco6crnyrorqafi
SopvrapoBaHl4lo HayrrHoro MrrpoBo33peIux, TaK u qepe3 cneqaQzrcy yve6nofi
Ae'f,TenbHocrvl' tpe6yrorqefi npoAoJlxutenruofi KoHueHTp a1iuu BHHMaHHfl,
caMocro'TeJlbHocrl{, aKKyparHocrll Lt orBercTBeHHocrl4 3a uolyuennrrfi
pe3yJrbraT.

B ocHoBe MeToALIKIa o6yleHux a.nre6pe u HaqaJraM MareMarLrqec*oro
auaJrurg a Jr exr4 T A e.rrreJrbH o crnrrfi rrp 14 H rtrrz rr o 6y.r euux.

B crpyKrype yue6noro Kypca <Anre6pa H Haqana MareMarr4qec*oro
aHurn3a>> BhIAeJIeHhI cJIeAyrcIqI{e coAepxaTeJlbHo-MeTolr4qecKr4e 1u1uu: <r{rzcla
14 BblqrlcreHkrfl>>' <(Dyuxqzrn u rpaSLrKLr>>, <<YpanueuLrfl u HepaBeHcrBa)), <Ha.rana
MareMarllqecKoro aHaJru3a>>, <MuoxecrBa v JIofIlKa)). Bce ocHoBHbIe



coAepxareJlbHo-MeroAl4qecKue JTLLH]/.:a r43yqarorc.f, Ha nporf,xeHrrv AByx Jrer
o6yterur Ha ypoBHe cpeAHero o6qero o6pasonauux, ecrecrBeHHo AoloJrHfl,
Apyr Apyra u nocreleHHo Hacbllrlaflcb HoBbrMH reMaMr{ r4 pa3IeJrauu. lauuHfty're6nrrfi Kypc .f,BJl.aerc.f, I4HTerparaBHbrM, [ocKonbKy o6re4auxer B ce6e
coAep)I(aHlle HecKoJIbKrIX MareMarr,rqecKr4x ALrcrfLrrr[r?rH, TaKr4X KaK anre6pa,
Tpl4foHoMerpkrfl, MareMarl4'IecxHfi aHaIrLr3, Teopaf, MHoxecrB, MareM aTuqeq1;ar
JIorI{Ka v rpyrure. IIo Mepe roro KaK o6yuaroquecs, oBJraAeBaror rcd 6oree
ruI4poKLIM MaTeMaTI{qecKI4M a[[apaToM, y HI{x [ocJIeAoBaTeJIbHo SopuzpyeTcfl u
coBepllreHcrByerc.fi yMeHI4e crpol{Tb MareMarr4qecKyro MoIenb peanrHofi
crTyarJkru, rpr4MeHrrb 3HaHLr.f,, [oryqeHHhre rtpu r43yr{eHukr yue6noro Kypca, Anfl
pelueHl4f, caMocrof,TeJlbHo c$oprraynllpoBaHHofi uareuarz.recKofi 3a1arlu, a 3areM
r.rHTepnpeTr.rpoBaTb cnofi oTBeT.

Co4epNareJrbHo-MeroAl{qecK afl, Irarukrfl <9ucna I{ Bbrqr4cJreHr,rfl)) 3aBep[raer
@opuupoBaHl4e HaBhIKoB LlcfloJlb3oBaHufl.4eficrrureJrbHblx qraceJr, Koropoe 6rrro
Haqaro Ha ypoBHe ocHoBHoro o6qero o6pasoBanufl,. Ha yponue cpeAHero o611ero
o6paaonauz.r oco6oe BHLIMaHae yAen.rrercfl Sopruzpo"urro HaBbrKoB
paIII4oHaJIbHbIx BhIrILIcJIeHufi, nrmoqarcqux n ce6s [c[oJrb3oBaHkre pasrr4rrHbrx
0op,, 3anuckr qvcila, yMeHI{e AeJrarb [pr4Kr,rAKy, BhrrroJrH.f,Tb npz6nzx6uurre
BhIqucreHI4.,I, orleHl4Barb qucroBble BElpaxeHux, paloTarb c MaTeMaTarrecKVMa
KoHcraHTaMI4. 3narourre o6yvaroqumc. MHoxecrBa HarypaJrbHhrx, rleJrblx,
paI{[IoH€uIbHbIx v 4efictnrareJlbHblx rruceJr AorroJrH.rrrorc.fl MHoxecrBoM
KoMrIJIeKcHbIx quceJl. B KaxAoM Lt3' grl{x MHoxecrB paccMarpr4Barorc,
cnoficrseHHble eMy cueqzsuqecKLle 3aftaqu r4 orreparlzu: AeJreHr{e HarleJro,
onepl4poBaBue ocrarKaMl4 Ha MHoxecrBe IIeJIbrx qraceJr, oco6rre cnoficrsa
paqrloH€ulbHblx H Lrppa\uoHulJlbHhrx qr4ceJr, apuQrueruqecKr4e onepaqag, a ra1xe
I{3BreqeHI4e KopH.f, HarypaJlbHofi creueHkl Ha MHoxecrBe KoMrrJreKcHbrx qzcer.
Elaro4ap.a [ocJIeAoBareJIbHoMy pacuupeH,ro Kpyra LrcrroJrb3yeMhrx qvcen Lr

3HaKOMCTBy C BO3MOXHOCT.TIMU Ux npLIMeHeHLIfl AIIfl peIIIeHI{, pa3Jrr4rrHbrx 3aAarr
Sopuzpyerc-fl [peAcraBJleHile o eAr4HcrBe MareMarrlKr{ KaK HayK u u eE poJrr{ B
nocrpoeHrll4 MoAelefi peaabHoro Mupa, [IIapoKo r4cnoJrb3yrorc.s o6o6rleHr4e r4
KOHKpeTr{3ar\nfr.

Jruruut <<Ypanneuufl, Lr HepaBeHcrBo) peaJrr{3yercf, Ha rrporflxeHar4 Bcero
o6y'rerux Ha ypoBHe cpeAHero o6ulero olpazonaruut, rrocrojrbKy B KaxAoM
pa3AeJIe llporpanauu npeAycMorpeHo perueHr4e coorBercrByroqr4x 3a.{aq. B
pe3yJlbrare o6yvalorquecfl, oBJIaAeBaIor pasrrarrHhrMLt MeroAaMrr perxeHrr.rr
paIII4oHtuIbHhIx, uppaIIHoHEUIbHhIx, [OKa3aTeJIbHhIx, norapa$uuqecKgx 14

TprrloHoMerpl4qecKl'Ix ypannenufi, HepaBeHcrB pr cr4creM, a TaKxe 3a1aq,
coAepxalq[x [apaMerphl. flolyuenuue yMeuufl rrrkrpoKo r{crroJrb3yrorc.fi 11pH
I4ccJIeAoBaHkrLr Syurqzfi c [oMoIrIbIo [pol4sno4nofi, rrpLT peureHLrH rrpr.rKJra,qHbrx



3a4aq u 3aAaq Ha HaxoxAeHl{e Hau6orblrttx Lt Hal4MeHbrru4x 3Haqenufi Synr<qau.
[aruuax coAepxareJlbHas lrkrlatrfl Bxirroqaer n ce6s raKxe SopnaupoBaHr4e yir,rennfi
BrlrroJrH.rrrb pacudru tro Sopuytau, npeoSpas oBaHLrfl parlr4oHanbHbrx,

aupaNeuzfi, a TaKxe nupaxeHzfi,uppaqLroH€rJrbHbrx u Tpr{roHoMeTpHqecKr4x
coAepxalqux crerreHrz 14 JrorapuQuu. Enaro4apx H3yrreHr,rrc atre6paur{ecKoro
MarepI{€IJIa [poI4cxoAI{T 4alruefiuee pa3BuTr.re aJrropr,rTMur{ecxoro
a6crparruolo MrIIIJIeHLIfl o6yuaroul vxcfl , $oprraupyrorcs HaBbrKr4 .qeryKTr4BHbrx
paccyN4euufi, pa6orrr c cLrMBOJrbHhrMra soprraauu, trpoAcTaBJreHr{fl
3aKoHoMepnocrefi u 3aBuculaocrefi B BLIAe paBeHcrB 14 HepaBeHcrB. Anre6pa
npeAJlaraer s0$errunuue I,IHcrpyMeHThI AItfl perrreHr.rfl npaKTr.rqecKr.rx v
ecrecrBeHHo-HayqHblx 3a,(aq, HafJrflAHO AeMOHCTpLrpyer cBor4 Bo3MOXHOCTT4 KaK
fl3brKa HayKLr.

Co4epNareJrbHo-MerolHrrecKaf, rrHHLtfl <(Dyurqura u rpaSurn>) recHo
flepenJleraercfl, c Apyfl{Mkr [rr4lj.uf.Mla y.re6uoro Kypca, frocKoJrbKy B KaKoM-To
cMhIcJIe s agadt IIo cJIeA oB areJlbHo crb LI3yqeH ufl, Mar epuaJra. Vlsyueuue cren eHuo fi ,
rloK€Barelruofi, norapnQurzqecrofi I{ TprroHoMerpr{qecKr4x SyHxrlufi, zx cnoficrn
n rpa$raroB, LIcloJIL3oBaHLIe Qynrcqufi AJrs pellrenLrfl 3a1aq,r43 Apyrr{x yue6Hux
rlpeAMeroB I{ peaJlbnofi xt4sHla recHo cBr3aHo KaK c MareMarr4rrecKr,rM aH€urtr3oM,
raK lI c peureHHeM ypaBHeuufi 14 HepaBeHcrB. flpu erou 6olrruoe BHr{MaHr4e
yAeJI.f, ercx SopuzpoBaHrrlo yMeHI4fl Bblpaxarb Qoprrayrarra u 3aBr4clrMo crr.r Mexry
pa3II{r{HbIMkI BeIIiIqI4HaMa, I{cCJIeAOBaTb tloJlyqeHHble Synrquu, CTpOr4Tb lrx
rpa$urra. Marepual srofi co,{ep}I(aremnofi rrLrHLrH HarIeJreH Ha pa3Br.rrze yvreHufi
v HaBbIKOB, IIO3BOJLflIOIItrI{X Bhrpaxarb 3aBrrcuMocrr{ MexAy BeruqLrHaMH B
p€t3JILItrHofi @opue: ananwlTr4vecrofi, rpaQuuecrofi z cJroBecHofi. Ero ,r3yqeHr,re
cnoco6crnyer p€I3BI4TIIIo aJlropr.rrMr4r{ecKoro MhrrrrJreHrir.f,, cnoco6Hocru K
o 6o 6rq en vro u Ko H Kp erv 3 arryvt, r{ cn o Jr b3 o B aHrzro alrratoruit.

Co4epxareJlbHaf, lrkrHkrfl <<Ha.rana MareMarr{qecKoro aHaJrarca>> rro3BoJrfler
cyrlecrBeHHo pacruLrpvrb Kpyf KaK MareMarHqecKvrx, Ta]r. Lr rrpr4KrralHbrx 3aAaq,
AocryrlHblx o6ylaroql4Mc.fl, TaK KaK y Hr{x rrorBJrrerc, Bo3MoxHocrb crpor4Tb
rpa$uxu cJIoxHbIx QyHrqufi, onpeAeJr.[Tb rdx Hau6omruue u Har{MeHbrrrrze
3HaqeHarl, BEIrracJI-flTb nJlolqagv $uryp ra o6r€Mbr reJr, HaxoALITb cKopocTt4 14

ycKopeHLI[ [poueccoB. laruuax coAepxarerbHa.q rruHwfl orrpbrBaer HoBbre
Bo3MoxHocrl4 IIocrpoeHI4, MareMarr{qecKHx uogenefi peaJrbHbrx cuTyaryufi,
IIO3BOJI.TIeT HaXoAI,ITb Hal{ryqmee pellleHlre B [pHKJIaAHbIX, B TOM rIHCre
coIIIiIaJIbHo-SKoHoMI4rIecKI,Ix, 3a!aqax. 3naroucrBo c ocHoBaMLr MaTeMaTprrrecKoro
aHa[rr43a cuoco6crnyer pa3Barl4ro a6crpaxrHoro, @opuanrHo-Jrorr4qec6oro 14

Kpearl4BHoro MbIIrIJIeHI4r, SopuupoBaHl4lo yuenufi pacno3HaBarb npo;rBneH1afl
3aKoHoB MareMaruKl4 B HayKe, TexHr{Ke u Hcryccrne. O6yqarcuuecr y3Haror o



BbIAaIOUUXC' pe3yJlbrarax, rloJryqeHHbrx B xoAe pa3B]rIT]/Ifl MareMarrrKr4 KaK
HAyKLL 14 06 LrX aBTOpax.

Co4epxateJlbHo-Mero.{I4rlecKafl, JIr4HLrs <<MttoxecrBa u Jrofl{Ka)) Bxnroqaer B
ce6x gJIeMeHThI TeopI{I{ MHoxecrB Lr MareMarr{.recxofi JroruKr4. Teoperuxo-
MHoxecrBeHHhIe [peAcraBlrele.ufl rlpoHrr3brBalor Becb Kypc rrlKoJrbHofi uarelaarr4Kr4
I4 rlpeAJlaralor Irau6olee yHllBepc€ursrrfi .f,3ErK, o6'seguutLoutnfi Bce pa3Aenbr
MareMarI{KI'I u ee npuloxeuufi, oHIa cB.g3blBalor pa3Hbre MareMarr.rqecKr4e
AzcquIIJII4HbI LI ux npI{JIoxeHI4fl B eALIHoe IIeJIoe. floeroiray BaxHo .qaTb
Bo3MoxHocrb o6yuarorqeMycf, rIoHrlMarb reoperr{Ko-MHoxecrseHHrrfi fl3brK
coBpeMeHnofi uareMarl4Ka 14 IlclroJlb3oBarb ero AJrfl BhrpaxeHnfl, cBo4x 1auclefi.
!pyruu BaxHbrM rrpr,r3HaKoM MareMarr4Kr4 KaK HAyK]/. CJreAyer rrpr43Harb
csoficrseHHyro efi crporocrB o6ocHosauufi u cJreAoBaHr4e oupe4el€HHbrM
[paBI{JIaM IrocrpoeHl4s AoKa3areJrbcrB. 3naKoMcrso c gJreMeHTaMpr

MareMarl4'recKofi JIorurKI4 cuoco6crryer p€I3BI4TI4Io rorr{qecKoro MbrrrrJreHufl
o6yualoqt4xcfl, [o3BoJl.f,er I4M crpor{Tb cBoH paccyxAeHufl, Ha ocHoBe JrorurqecKgx
Irp aBr.rJr, s oplazpyer HaBhrKr.l Kpprrr{qecKof o MhrrxJreHr4.f, .

B yve6uou Kypce <Alre6pa u Haqura MareMarraqecKoro alarrvsa>>
npl4cyrcrByror ocHoBbI MareMarlrqecKofo MoAeJrr4poBa[Lrs, Koropbre npr43BaHLr
cuoco6crBoBarb SopnazpoBaHulo HaBhrKoB [ocrpoeHr4.,r uo4enefi peaJr6Hbrx
cutyaguil uccJleAoBan:afl, gTrIx trro4erefi c rroMorrlbro a[[apara ame6pu Lr

MareMarl{qecKoro auaJru3a, r,rHTeplperarJur rroJryqeHHbrx pe3yJrbraroB. TaxHe
3a4aHufl BIrJIereHbI n xax4rtfi r13 pEBAeJIoB [porpaMMbr, [ocKoJrbKy Becb Marepr4an
yre6noro Kypca uLIpoKo zcnoJrb3yerc.rr AJr.[ pelreHrr.fl [pr4KJraAHbrx 3aAaq. flpu
peIrIeHI{I{ pe€IJIbHhIx [paKTr{qecKr4x 3aAaq o6yuaroquecfl, pa3Br4Baror
Ha6mo4areJlbHocrb, yMeHLIe HaxoAI4Tb 3aKoHoMepHocrlr, a6crparupoBarbcf,,
r4crronb3oBarb aHrlJrofrrro, o6o6qaTb kt KoHKperr43rrpoBarb upo6nenay.

.{exrenrnocrb rlo SopulrpoBaHr4ro HaBbrKoB perrreHr4.fl npr4xJraAHrrx 3aAar{
opraHl43yerc.[ B rlpoqecce LrcyqeHtrfl. Bcex reM yue6uoro Kypca <Anre6pa Lr Haqara
M aTeM aTl4qecKof o aHaJrH3A>> .

Ha I{3yqeHue yve6uoro Kypca <AnreSpa 14 Haqara MareMargqecKoro
aHaJrra3a>> orBoAHTcn 272 -uaca: e 10 Kracce - 136 qacos (4 taca B HeAeJrlo), n I I

KJracce - 136 qacoB (4 uaca e ne4enro).



COAEPI{AHI,IE OEyTIEHIITI

I() KJIACC

Huc.rra ll BblrrncJreHrlg
PaquosalbHhle Ltvrcra. O6Hr<HoseHHhre u AecxiurrHbre Apo6lr, npoqeHTbr,

6ecxoneqHrre repnoAt4rlecKue apo6a. flpurraeneuue 4po6 efi. u rporleHroB Arq
peIrIeHI'I{ [pI'IKJIaAHbIX 3aAaq u3 p€r3rr.rqHhrx orpaclefi sHaHzfi r{ pe€LJrbHofi xusHr,r.

fleftctnureJlbHble qrlcila. PauuouarLHBre u upparluoH€rJrbHhre arrrcJra.

Apu0rraerruecKue o[epaIII{Lt c geficrnureJrbHbrMr4 LrucilaMu. Mo4ynr
AeficrsureJlbHoro -rrucnra I{ ero csofictsa.flpu6tuxenuue Bbrrrr4cJreHLrfl, rpaB',a
o Kpyrn e H krfl , rrpLrKuAK a u o II e HKa p e3yJr brara Bbr rr uc temuit.

Creuenr c qenhrM rloK€rsareneM. Eunou Huoroua. I4cnonb3oBaHr4e
noAxoA.fiqefi Sopuu 3arrucu,{eficrszreJlbHblx rrr{ceJr AJrfl peueHr{fl rrpaKTr.rqecK}rx
3aAaq r4 npeAcTaBrrelJ.ufl AaHHbrx.

Aprz Suera.recrrafi Kop eHb Harypanbsofi creneuyr
Crenesr c parlaoHanEHbrM noKa3areJreM kr

4efi craureJrbHbrM rroKa3areJreM.

Jlorapra$u rraeJra. Cnoficraa norapra@ua. flecxruvurre kr HarypanbHbre
norapz$nrr.

cuuyc, KoclrHyc, TaHreHc, KoraHreHc qr4cJroBoro apryMeHTa. Apxcauyc,
apKKocLrHyc a apKTaHreHc rrucroBoro apryrraenrb.

Ypaeueu nfl u HepaBeHcrBa
Tox4ecrna Lr roxAecrBeHHbre npeo6pas oBalilfl. ypannenze, KopeHb

ypaBlJeHufl. Panuocl{JlbHble ypaBHeHr,r fl Lr ypaBHeHr4fl-cJreAcrBrrfl. Hepaneucrno,
perxeHl4e HepaBeHcTBa.

OcHosurre MeroAhI perIeHI4.,I qenhrx z 4po6no-paqlroH€urbHhrx ypasneuuit u
HepaBeHcrB. Mnoro'IreHH or oAuofi repeueuuofi. [elenze MHoroqJreHa Ha
MHororrJIeH c ocrarKoM. Teopenaa Ee:y. Muoro.rreurr c rleJrbrMr,r
xosQ$rEqraeHraMr{. Teopeua B uera.

IIp e o6pa3oBaHl4t qI4cJIoBbIx BbrpaxeH uit, co 1epxaulr4 x creneHa r.r KopHH.
wppaquoHaJrbHbre ypaBHeHrrrr. ocuosHrre MeroAbr peueHr4,

r4ppauaoHaJrbHbrx ypaeueHafi .

llora:areJlbHble ypaBHeHI4r. OcnoeHr,re MeroAbr perxeHaq [oKa3areJrbHbrx
ypaaueuzfi.

IIp e o 6p a^:oB aHrr e Bbrpax eH ui,t, c o gepxarrlrt x I orapra Surr.
Jlorapz$MurrecKue ypaBHeHr{f,.

norapz Qrvu4 
qecKr4 x yp anuenzfi .

Ocnonuue Tpr4rouoMerpkrr{ecKne Sopnaynu. llpeo6pa:oBaHrze

I4 ero csoficrea.
ee ceoficrna, cre[eHb c

OcnosHrre MeTOAbr perxeHI4-fl

TpI'IfoHoMerpI4rIecKI4x Bblpaxeluuir. Perueuue rpr4roHoMerprzqecKhx ypaBH esui,r.



Peruenze cl4creM m,urefinrrx ypaanenzfi. Marpaqa cLrcreMbr nunefinrrx
ypanneuufi. Onpe4enureJlb MarpI{IIbI 2x2, ero reoMerpr{.{ecrufi cMbrcJr ?r

cnofictna, BhIlII4cJIeHI4e ero 3Haqeuufl, tpr4MeHeHue onpeAeJrr{TeJr.fl rJrf, perxeHa{
cl4creMbl nuuefiHrrx ypasHeuufi. Peruesze rrpuKJraAHbrx 3a1a..r c noMorrlbro
cLIcreMbI nraHefinrrx yparuenufi. I4ccneIonaHue locrpoeunofi Molenr4 c
rroMorrlbro MarpHrI ra olpeAelurelefi .

flocrpoeuve MareMarlaqecKux MoAeirefi peamH oir cutyawrkr c rroMorrlbro
ypaBHeHI'Iit w uepaneHcrB. flpunaeueHlre ypaB:rre:uuir r{ HepaBeHcrB K perrreHaro
MaTeMarHrrecKl4x 3aI.aq v 3a!1aq r43 pasnr4qHbrx o6lacrefi HayKu u pealrHofi
XLI3HII.

OyHmquu u rpaSr.rrcn
(Dyur<qnr, cnoco6rr 3a1alufi, @ynrqnu.

Kouno:raqrax Synrqufi. fpa$zr QyurqzrE.
rpa$uron Syurcqufi.

B:aunauo o6parurre @ynxquz.
SleueurapHbre upeo6pa^: oBaHufl

O6lacrr orperenenufl u MHoxecrBo 3Har{eHzfi QyuKqr{u. Hynu SyHrrlraz.
Ilporra exyrKl4 3 HaKorro crof, Hcrna. gdrrr bre h ne.r €rHH e Synrqrau. Ilepz o4r4 rr e c Kr4 e

@yuxqnu. IIpoueNyrKLI MoHoroHHocrr{ Syuxqzu. MarcuuyMEr Lr Mr{Hr4MyMbr

Synrquz. Han6onblrree IiI HarIMeHbrrree 3HaqeHrfl Syurqun Ha npoMexyrKe.
Irw;aefi:aas, rga$parvtqHafl u 4po6no-n u:r,eitl,as, SyHrquz. 3reueurapHoe

HccJreloBaHr4e r{ rrocrpoeHue zx rpaSuron.
Creuenuas @yurcqzx c HarypclnbHhrM a rleJrbrM rroKtBareneu. Ee cnoficrna z

rpa0rarc. Ceoficrna kr rpaQnx KopHf, n-ofi crerreHlr KaK Qynrqzra o6palrofi
cTe[eHr{ c HaTypaJIbHbrM [oKa3aTeJreM.

florasarenbHrul 14 trotapuQnauuecrax Syurquu, zx csoficrBa u rpa6zrz.
I'IcnorrsoBaHrre rpa@uron Qyuxqufi .qnf, peue HLrfl yp aBueHufi .

TpuronorvrerpuqecKaf, oKpyxHocrb, orrpeAeneHr4e rpuroHoMerpr4qecKr4x
Synxqufi qLrcJroBoro apryMeHra.

(DyurqnoH€LJrbHble 3aBI{cI{Mocr[ B perurbHbrx npoqeccax n sBreHr.rflx.
fpaQurz perurbHbrx 3aBr{cr{Mocrefi .

Ha.rafl a MareMarlrrlecKoro aHaJrlr3a
Iocle4onareJrbHocrrl, cuoco6rr 3a1alprfl nocneAoBarelrnocrefi. MeroA

MATCMATI,IqCCXOfi I4HAyKrU4r4. Monoronuue u orpaHaqeHHbre
nocJleAoBareJlbHocrw. VIcropll.a Bo3Ht4KHoBeHI4f, MareMarzr{ecKoro aH€url43a KaK
aHurr43a 6ecroueqHo M€IJrbrx.

Apu0ueuzqecKa, I{ reoMerpuqecKa.f, rporpecczz. EecroHeqHo y6urarorqax
reoMerpl4qecKaf, [porpeccz.a. Cyrraua 6ecroserrHo y6unaroulefi reouerpuvecrofi
rlporpeoc uu. Ilunefi nufi H grc[oHeHrIr.raJrrHuft pocr.
[pordeHToB. IrlcnolrgoBalrt:ze rrporpeccr4r.r Arrfl
rrpr{KJra.qHo ro xapaKTepa.

rlzclo e. (Dopnayla cJroxHhrx
perrreHr4, perurEHbrx 3aAarr



^rvrrvvvDrDrrDrw urJru\r{/rvr A nx v}Jo]dc'L'tsa. r oqKI4 pa3pblBa. Acuunrorrt
rpa0raron Syurqzft. cnoficrsa Syurqufi HerpepbrBHrrx Ha orp$Ke. MeroA

HeupepuBHbre Synxqzz croficrsa. To.rxu Acuunrorrr

I''IHTepBaJIoB I.Irfl peIrIeHI{s HepaBeHcrB. flpuueuenze cnoficrs HenpepbrBHbrx
Synrqafi AJrs pelueHufl, sa1a.r^.

Iepnar 14 BTopa-f, rlpolil3BoAnrre Synnqzn. OupeAeJreHrle, reoMerp u,aecxuir w
Susu'recrzfi cuucl rpol43BoAuofi. YpaBHeHLre KacareJrbnofi r< rpaQzxy Synxqrau.flpousnoAuue oJreMeHrapHhrx SyHrrlufi. flpoz.roan u, cyMMbr,
rrp or43 B eA eHkrfl , qacrHo ro r4 Ko Mrro3 LrrJuu SyHrqn fi .

MnoxecrBa H Jrorrrr(a
MHoxecrno, olepaldl4l4 HaA MHoxecrBaMr4 u lrx cnoficrsa. fluarpaMMbr

3finepa-BeHHa. IlpzueHenze TeoDerHKo-MHol*ecr*eHHor. Antrqr\q..q nr(IlpzueHenze TeopeTHKo- MHOXeCTBeHHOfO aililapaTa Anfl
otrr4caHkrfl peanbHbrx [poqeccoB w xnr,euuit, rpL.r peru eHvrv 3a1av r43 Apyfr,rx
yve6urrx upe.qMeroB.

oupe4eneHl4e, TeopeMa, ceolzcrno MareMaruqecKoro o6rerta, cJreAcrBr4e,
I OKa3aTeJrb cTBo, paBHo cHnbHbre yp aBHeHr4rr.

ll KJIACC

rlucla Ir BtrqucreHlrq
Harypa"urHble I{ IIeJIhIe qucila.IlpzueueHr4e [pr,r3HaKoB Aeirr4Mocrpr rleJrbrx

qI4ceJI, nara6onnruuir o6t4ufi geture.nr (4alee - HO[) u uauvreHbrrree o6u1ee
KparHoe (4anee - HOK), ocrarKoB IIo MoAyirro, ErJrroprarua Enxrpr1a Arfl.pemeH6r
3a.qaq B IIeJIbIX rII4CjIaX.

KouunercHble ltvcra. Anre6pazqecra.fi u rprEroHoMerpvqecKa.f, Soprv6r
3ailkrcv KoMrIJreKcHoro arucra. ApuQrraeruqecKl4e orrepallr{r{ c KoMrrJreKcHbrMpr
qHcraMu. I4sodpaxeHlle KoMlJIeKcHbIx qr4ceJr Ha roop4zHarHofi [JrocKocTr4.
@opn'ryna Myanpa. Kopnz n-ofi crerreHr4 r43 KoMrrJreKcHoro qvcila. flpuueHeuae
KoMIIJIeKcHhIx rIVceJI AJL pe[reHr4s Susuuecrzx Lr reoMerpr4rrecK1rx 3a1aq.

YpanneHrrfl r.r HepaBeHcrBa
Cucreua u coBoKylHocrb ypanneHrnfi u HepaBeHcrB. PasHocgJrbHbre

cI4 CTeMhI I{ CU CTeMbI- CJreACTBU.A. PaeHO Cr,rnbHEr e HepaB eHcrB a.
Or6op ropuefi TparoHoMerpl4rrecrux ypaaueHufi c rroMorrlbro

TprlroHoMerpI{qecKofi oxpyxHocrl{. Peureuue rpr4roHoMerpr4rrecKr.rx HepaBeHcrB.
Ocnoasrte MeroAbI pelreHl4fl rroK€BareJrbHhrx il norapzsnu4qec1rrx

HepaBeHcTB.

o cuom*r e MeroAhr perueHrr.rr lrpparllroH€rJrbHbrx HepaB eH crB.
Ocnosurre MeroAhI pe[IeHLIf, cr{creM h coBoKy[Hocrefi parlrroHzlnbHbrx,

I4ppauLroHaJrbHbrx, rroKa3areJrbHbrx r{ Jrorapr4snau.recrr4x ypaBH enufi,.
Ypannenur, HepaBeHcrBa u carcreMhr c flapaMerpaMlr.



rpzueueHue ypanuenzfi, clrcreM il HepaBeHcrB K perrreHprro
MareMarllqecKl{x 3a.qaq Lr 3aftaq Ia3 pa3JII{qHbIx o6lacrcfi HayKr{ z pea.nruoft
xI{3 HI{, I,IHTep[p e T arJufl , rlo ryrre HHhrx p e3yJr bTaTo B .

(Dyurcqnu u rpaeumu
fpa0zr KoMro3,uLrr4 Synrcqzfi. feouerpr,rrecKrre o6pa:u ypanneHufi u

HepaBeHcrB Ha KoopAr4Haruofr [nocKocrr4.
Tp uro uo uerpr4r{ ecKze synxq Lrw, Lrx ceo fi crsa ra rp a$ axz.
fpa$zvecKrIe Merorbl petueHafl ypaBrueruuir p.r HepaBeHcrB. fparpzuecKue

MeTOAr,r perxeHa, 3AAaq c [apaMeTpaMr4.
IrlcnorbsoBaHae rpatlzxon cfyuxqafi nilr urocneAoB a,,fl rrpoqeccoB w

3aBl4clrMoctefi, Koropbre Bo3HVKaror [pu perxeHpra 3anaq u3 21pyt1x yue6Hux
[pelMeroB v peanbriofi x<u:ua.

Ha qa.na MareMaruqecKoro a Had,r r{3a
flpzueHeHae npol4sno4uofi I( HccneAoBaHr.rro (ryur<qufi Ha MoHoroHHocrb 14

SKcrpeMyMbI. HaxoN4enue uaa6oluuero kr HarrMeHbrrrero sHa.reHufr
HenpepErBnofi (lynr\vu Ha orpe3Ke.

flpaueueuae upoz:no4uoff Arrfl Haxo)KAeHlu Har4ryrrlrero peuennq B
lIplIKJIaIHbIx 3ailaqax, Anfl onpeAeneHl,Ifl cKopocrl4 w ycKopeHHfl [poqecca,
3aAaHHoro rpopuyn ofi ulu rpa$urcou.

Ilepnoo5pa3ilafl, ocHoBHoe csoficmo nepnoo6p€BHhrx. flepnoo6p€r3Hbre
eJreMeHrapnrrx syHxqzfi . flp an v rra HaxoxAeHLfi nepr oo 6pa3Hbrx.

I4urerpal. feouerpzvecrczfi cMhrcJr r{HTerpaJra. Brr.rzcreHrae
o [pe.{ eneHHo f o r4Hrefp€ua no $ op uyne Hrroro na- JIefi 6Hr4 rla.

flpuueueHze HHTerpana ililfl HaxoxAeHrr[ unorqa4efi rrJrocKr4x 6r.yp g
o6telaor reoMerpr4qecrzx rer.

flpznaeprr perueuzfi au0$epeHllr.r€urbHbrx yparHeuzfi. Mareuaruqecxoe
MoAenHpoBaHHe peanbHl;Ix rpoqeccoB c rroMorrlbro aucf $epeHrJ6aJrbHbrx
ypanueuufi.



TIJIAHI4PYEMbIE
(AJI|EEPA U
(yfJryErEHHbrru
OBPA3OBAHVIfl

JIIITIHO C THbIE PE3YJIb TATbI

1) rpaxaaHcxoro Bocrrr{TaHrrfl :

c$opuuEpoBaHHocrr rpaxrascxofi tro3r{rlrrr{ o6yuaroqerocfl KaK axrprBHoro H
orBercrBeHHoro qJIeHa poccuficroro o6ulecraa, npeAcraBJreHr.re o
MareMarl4qecKl'Ix ocHoBax QynrquoHupoBaHrrr, pasiluLtHhrx crpyKTyp, xnteuuit,
rpolleAyp fpaxraHcKofo o6ulecrna (nu6opu, orpocbr t4 lpyroe), yMeHrre
B3akrMoAeficreonam c corlrl€urbHhrMn rrHcrt4TyraMu B coorBercrBuvr c ux
$yuxqzr Mu H H€BHarreHr4eM;

2) narpuor[rrecnoro BocnrraHr{fl :

c0opnazpoBaHHocm pocczficrofi rpaxAaHcrofi z4eurr4qHocrn, yBaxeH ufl K
[pounoMy I{ HacroflIrleMy pocczficxofi uareuarkrtr4, rleHHocrHoe orHorrreHr,re K

AocruxeHLI.rIM poccuficxux MareMarI4KoB Lr poccuficxofi uareuaruqecKofi ruxo6r,
I4ClOJr630BaHr4e 9TUX 40crzNeur,rfi B Apyrrax HayKax, TexHoJroft4rx, c@epax
SKOHOMLTKITU

3) gyxonHo-HpaBcrBeHHoro BocrrrrraHlrfl :
oco3HaHple AyxoBHbIx lleHHoctefi pocczfi croro Hapo Aa, csopnaupoBaHHocrb

HpaBCTBeHHOTO CO3HaHI4g, gTI4qeCKOfO [OBeAeHJ1rfl, CB{3aHHO|O C upaKTHqeCKI4M
lpI4MeHeHI4eM 4ocrzxeuufi HayKLI u AeflTeJrbHocrrro yv€noro, oco3HaHge
rr{qHoro BKJraAa B [ocrpoeuue ycrofiqnBoro 6yayqero;

4) ecreruqecnoro Bocrrrrra HHs :
SCTerI{qecKoe orHo[reHl4e K MWy, BKJIIOqa.fl SCTerLIKy MareMarHrlecKax

3 aKoHoMepno crefi , o6terron, 3a/Laq, pe ureuzfi , p accy >K1euuit, B ocrrpr4kr Mrrr4 B ocrb
K MATEMATI{qECKI{M ACIIEKTAM PA3IUqHbIX B I4.{OB I4CKYCCTB A ;

5) Qurr.r.lecroro BocrrrrraHr{fl :

c0opvrzpoBaHHocrb yMeHH.[ flpr{MeH.,rrb MareMaruqecKrre sHalufl B
LlHTepecax 3AopoBoro u 6esolacHoro o6pasa xr{gHrr, orBercrBeHHoe orHorrreHr4e K
cBoeMy 3AopoBblo (s4oponoe ilLrraHae, c6atancrapoBaHHrrfi pexuM saHsruit v
orAhrxa, peryJl.flpHat, $uzuuecKar aKTLIBHocrr), @zsuqecKoe coBeplreHcrBoBaHr4e
npr{ 3aH.rrruflx crroprr{BHo-o3AopoBr4TeJrEHofi 4eflrelrHocrbro;

6) rpyaonoro Bocrr{TaHrrfl :

foToBHocTb K TpyAy, oco3HaHr4e

PE3YJIbTATbI OCBOEHI4fl YI{EEHO|O KYPCA
HAr{ArA MATEMATI4T{ECKO|O AHAJII43A)

yPoBEHb) HA ypoBHE CPEIHE|O OETUE|O

\y, oco3HaHr4e rleHHocru rpygomo6ux, rrHTepec K
upo$eccaoualruofi .qe.f,TenbHocrr,r, cBf,3aHHbrM c

pa3ILrqHbrM

UafenrafAXOfi
cSepanr

v ed nplrJroxe:r,HflMn, yMeHue coBeprrrarb ocosHannrrfi nrr6op
6yayqefi npo0eccaz 14 pe€Lnrl3oBbrBarb co6crseHnrre xn3HeHHbre rJraHbr,



roroBHocrb u cuoco6Hocrb K MareMarl{rrecKoMy o6pasonanzro Lt
cavroo6pa:oBaHllrc Ha nporf,xeHlrll scefi xr{3Hr{, roroBHocrb K aKTI,rBHoMy
yqacTl'Irc B peIIIeHI{I4 [paKTl{qecKr{x 3araq MareMaru.recrofi HalpaBJreHHocrr4;

7) orco.noruqecrcoro BocrruTaHr.rfl :

cSoprranpoBaHHocrb 3KoJroruqecrofi Kynbrypbl, rroHr.rM aHue Brr2,flHvrfl
coUrIaJIbHo-gKoHoMI{qecKI{x rlpoqeccoB Ha cocrof,Hae IlpvpoAruofi u corlualrnofi
cpeAEI, oco3HaHI'Ie uo6aarHoro xapaKTepa gKoJrorr4qecKnx upo6leu, oppreHTau7tr
Ha [pI{MeHeHI'Ie MareMarllqecKl4x zuattuit Atrfl pelrreHr4fl 3a.qaq B o6nacru
otcpyNatoqefi cpeAbl, [JIaHI{poBaHue [ocrylKoB u oqeHKr4 vrx Bo3MoxHbrx
rrocJreAcrB uir gtrr, orpyxaroqefi cpe4u ;

8) qeuHocru HayqHoro rro3Haur{fl:
c0opnaupoBaHHocrb Ml{poBo33peHkrfl, coorBercrByroqero coBpeMeHHoMy

ypoBHIo pa3Br4Tufl HayKz u o6qectsennofi npaKTraKr4, [oHr4MaHr.re
MaTeMarl4'IecKofi HayKI'I KaK csepu rleroBeqecrofi Ae.,rreJrrHocrr4, granoB ee
pa3Burlrfl' H 3HaqI4MOCTII AJrfl pa3Burufl" uuBurrr43a\uu, oBJraAeHr.re .f,3brKoM
MaTeMarLIKI4 u MareMarrl'recxofi rylrrypofi KaK cpeAcrBoM rro3HaHL6 Mr4pa,
roroBHocrb ocyuecrBJlf,Tb [poeKTHyro u uccJreAoBareJrbcKyro Ae.rrreJrbHocrb
t4HALTBIdAy€rJrbHo r{ B rpyule.

METAIPBAMETHbIE PE3ynbTATbr

frosH asareJr bH bre yH rr B epca Jr b H bre yue6u rr e A eii crslrs
Easosrre Jrorr{qecKue Aefi crBufl :

BbIf,BJL[Tb rI xapaKTepl{3oBarb cyrqecrBeHHbre npH3HaKr4 MareMarHr{ecKHx
o6rerron, toruxruit, ornorueuvfi MexAy [oHsrr4flMu, SopuynupoBarb
onpeI eneHl4f, IIoHf, Tuit, y cr aHaB JIrrB arb cylqecrB euuufi npil sHaK xl accu Qu KarJr4r4,
ocHoBaHLLf, 4nr o6o6rleHrr.fl LI cpaBHeHzrfl,, Kpureplrr{ npoBoAlrMoro a1arru3a;

B0orrp[rHr.rMarb, sopnaynupoBaft, 14 npeo6pa:oBbrBarb cyx{AeHr4r:
yTBepAI'ITeJIbHbIe LI OTpAIIaTeJIbHbIe, eAIaHVqHhIe, qacTHhle r O6rque, ycJrgBHbre;

BbISBJLITB MareMarl4qecKl{e 3aKoHoMepHocrr4, B3ar{MOCBfl3r Lr [pOTr.IBOpequfl
n Qar<rax, AaHHbIx, ua6lro4eHuflx I{ yrBepxA eHkrflx, flpeAnararb Kpprrep uu Arrfl,
Bbr.f,BJreHr4f, 3aKoHoMepuocrefi H nporuBopeuzfi ;

IeJIarb BbIBoAbI C kICrIOJIb3OBaHr4eM 3aKOHOB JrofrrKrr, AeAyKTHBHbTX vr
IIHAYKTAB HbIX YMO3 AKJIIOIIE HLI fi , YU OS AXffO'IEHUfi IIO AHELJIOTHI4 ;

lpoBoAI4Tb CaMocro,lTeilbHo AoKa3areJrbcrBa MareMarr{qecKrax yrnepxAeuzfi
(up.auue u or [poruanoro), Bhlcrpal{Barb apryMeHTarlr.ro, [pr{BoAr{rb [pkrMep'r 14

KoHTpnpr4Mepbr, o60cHosrraaTb co6crBeHHhre cyxAeHr4' 14 BbrBoAhr;
nrr6zparr cnoco6 perxeH,rr yue6nofi 3akaqu (cpaenzears

BapvaHToB pemeHar, sat6upara saaS0ree uo4xo4xrqufr
caMocroqreJrbHo BbrleJreHHbrx Kpr4Tepaen).

HECKOJIbKO

c vqeron



Eagosrre uccJreAoBareJrbcKHe 4eficrnua:
r4c[oJrb3oBarb Borrpochr KaK r4ccJreAoBareEcxzfi LtHCTpyMeHT

soprrayrupoBar' Borrpocrr, $zrcupyrorqrze nporr4Bopeque,

TI03HAHI,If,,

."vvryrJ"r'(ryvD.,rD buupusbr, el{Kcl4pyloque nporl4Bopeque, npo6reuy,
ycraHaBJrHBarb r4cKoMOe r4 AaHHOe, SopvrupoBarb n{nore3y, apryMeHTgpoBarb
cBoro no3lIUI4rO, MHeHHe;

rIpoBoAHTL caMo cro.f,TeJIE'Ho c lln aH l,IpoeauHbifi 3KCrIepaMeHT, l,rccJreAo BaH r,re
uo ycraHoBJIeHVIo oco6eunocrefi uareMarl{rIecKoro o6rexra, flBlreHlfl, rrpouegca,
BbIfl BJIeHZIO 3aB HCI4 rr,to crefi MexAy o Sr exrau h, flBlreHr4flM?r, rlpoqec caMn ;

caMocro'ITeJlbHo $opruynrapoBarb o6o6rqeH Hr 14 BbrBorbr no pe3yJrbraraM
lpone4euHoro na6lro4euux, aconeroB aHlfl, orleHr4Barb AocroBepHocrb
lonyqeHHbrx pe3ynbraroB, BbrBoAots u o6o6ryeuuia;

lpofHo3npoBarb Bo3MO)I(HOe pa3BWTLte [poqecca, a raKxe Br,rABr,rfarb
NPETtrONO)I(EHUfl O CfO PA3BLI'ILTVT B FIOBbIX YCJIOBIIflX.

Pa6ora c nu{opruaqnefi:
BhI.f,BJr.f,Tb ge@zquru znQopua\uu, AaHHBTX, UeO6XO4ZMbrX An.f, orBera Ha

Borrpoc 14 AI7s, perxeHr4f, 3a\aqv;
nrt6zpaE ausopuauurc tr3 HCToTIHHKoB pa3nur{Hbrx rarroB, atanh31poBarb,

cl4creMarll3lrpoBarl V I4HTepnperl'{poBarb Husopuaqwro pa3Jrr4rrHbrx Br,rAoB 14

cbopi* npeAcraB rreHutr;

crpyKTypHpoBarb uutpopuaruo, npelcraBJlrrb ee B pa3nr4riHbrx cpopuax,
prnnrocrpr4p o B arr; rp a(t ravecxa ;

oqeHlrBaTb na4dNnocru ranSoprraaquu TO CAMOCTO'TCJIbHO
c S op uynrlp o B aHHhrM Kp r.rrep LrflM.

Ko ru nryn H*arn BH bre yHr{ BepcaJr b H bre yue6H rre Aefi crnus
O6ueHue:
BocrIpnHI4MarE ra Sopuyll4poBarb cyxAeHl{.f, B coorB ercrBarl c ycJroBr4 flMLr kt

qeJLf,MH o6uleuus, flc*o) TorrHo, tpaMorHo BbrpaxaTb cBoro Tor{Ky 3peH}rf, B
yCTHbIX 14 nlICbMeHHhIX TeKCTax, AABATL IO.f,CHeHLII IIO XOAy peureHr4.rr 3AAAqkI,
KoMMeHTrrpoBarb [onyqeHHufi pesynbrar;

B xoAe o6cyNgeuufl 3a[aBarb Borpocrr rro cyqecrBy o6cyx4aeiuofi reum,
upo6nenarr, peruaenaofi 3a/.alrv, Bbrcra3hrBarb Lr1evr, ,urlararr"ra Ha rror4cK
peIIIeHLLI, COTIocTaBJI-rITb cBokI CyxAeHI4fl c CyxAeHI4flMr.r Apynax yqaCTHr4KoB
Analrora, o6uapyNuBarb pasjlLtql4e I{ cxoAcrBo [o3Lrrlt4fi, n xopperrsoft Qoprr,re
SopuynupoBarb p€t3HorJra cLrfl , cBoLr Bo3paxeHr,r,;

lpeAcraBJlrrb pe3yJIETarhI pelxeHufl gaAaarr{, gKcIIepuMeHTa, rrccJreAoB aHyrfl,
rlpoeKTa, CaMOCTOTTeJTBHo nrr6zparr sopruar BblcrynneHuf, c y.rerou 3araq
rrpe:eHrarpu v oco6enno crefi ay1u.ropkru.

Pery.uxru B H bre yH rrB epca Jr bHbre y.r e6Hrr e gefi crnur



CauoopraHlr3arlrrfl:
cocraBJlrrb rIJIaH, €uropI{TM perrreHras 3aAa'uu, nu6uparr cnoco6 pe[reHr4fl c

yudrou I4MeIoIIIHxcfl pecypcoB r{ coScrseHHbrx Bo3MoNnocrefi, apryMeHTgpoBarb
r.r KoppeKTr.rpoBarb BapHaHrbr perueHufi c yuerou Hosofi zusopl,raquz.

Ca u orco urpoJr b, gMo rI rro Ha.n uurr fi [rHTeJrJreKT :

BJIaAerb HaBbIKaMV rlo3HaBaremsofi pe$nerczu KaK oco3HaHr.rf,
coBepuaenaux geficrgnfi I{ MbIcJIHTeJIbHbIx [poqeccoB, r{x p*yJrbraroB, BJraAerb
cuoco6auu caMo[poBepKn, caMoKouTpors flpoqecca u pe3yJrbrara perreHr{f,
M areMarLr.recrofi 3a1aqkri

rIpeABlIAerb rpylHocrl{, Koropbre Moryr Bo3HHKHyrb rrpr{ perxeHr{H 3alla!.u,
BHocI{Tb KoppeKTLIBbI B Ae.[TeJIbHocTb Ha ocHoBe HoBhrx o6crosreJrbcrB, AaHHbrx,
uafiAeuHux ouru6or, Bhrf,BJreHHbrx rpyAlrocrefi ;

oIIeHI4Barb coorBercrBlae peyJrbrara rleJrlr uyctroBprflia, o6r.rcrurb [pr4rrr,rHbr
.{ocrl4xeHlrfl. LrilLl HeAocrl4xeH}If, pe3ynbraroB Ae.rITeJIbHocrr,I, Haxo.U{Tb oruu6xy,
IaBarb orIeHKy npzo6perdnHouy onbrry.

ConprecrHafl AeflTeJrbHocrb :

rIoHI{Marb 14 14 clloJlb3oBarb npeuMyrqecrBa KoMaHAH oit u LrHAHBuAyanrHofi
pa6otu npu pe[reHI{LI yue6uux 3alLaq, [pr4Hr{Marb rlenb conuecruofi
.qe-f,TeJlbHocrl4, [JIaHHpoBaTb opraHr{3arlr{ro coBMecrHofi pa6oru, pacnpeAeJr.f,Tb
Br4Abr pa6or, AoroBapr{Barbcf,, o6cyx4aE rpoqecc v pe3ynbrar pa6orrr,
o6o6uarb MHeHz, HecKoJrbKux mo4efi ;

yr{acrBoBarb B fpynnoBbrx Qoprr,rax pa6oru (o6cyxaeuut, olrvreu uueHufi,
(Mo3roBble IuTypMhI) n nnue), BbIIIOJIIITITb cBolo qacTb

KOOPAI,IHI{POBATb CBOI{ I1EuTCTV]/,I, C APYTI4MI{ IIJIEHAMIE KOMAHAbI,

pa6orrr vr

KaqecrBo cBoero BKnaIa n o6rqufi npoAyKr no KprrrepuflM, cQopuynupoBaHHbrM
yq acrHkr K aMLr Bg avruo4 efi crn aa.

IPEAMETHbIE PB3YIbTATLI

K KoHrly o6yueHrax B 10 r(Jracce o6yvaroulnfics, roryrrr4r cJreAyrorrlue
rlpeAMerHhre pe3ynbrarbr rro orAeJrbHhrM TeMaM pa6ouefi rpolpaMMrr y.re6noro
Kyp c a <Alre6p a Lr :aaqaJra MareM arv qec Koro aH€LJrr.r3a) :

rluc.na u Bbrqucrenllq:
cno6o4no onepLlpoBarb rloHf,Tr{f,Mkr: parlr{oHanbHoe rrr4cJro, 6ecxoneqHas

nepkloAuqecKafl. Apo6r, [poIIeHTbI, uppa\LroH€rJrbHoe rrr{cJro, MHoxecrBa
paI{I4oHuuIEHbIx u 4eitcrnureilbHblx qtrcer\ MoAyJrb 4eficrnureJrbHoro qr4cila;

lpr{MeHf,Tb lpo6u h flporleHTbr Arrfl perxeHr4.rr npr{KnaAHbrx 3aliaq vs
pa3nr4 qHbrx orpacn eit zruauuh u peaJr bH o it xwzuu;

[pHMeHrra npu6lultduurre BLIr{I4oJIeHprfl, rrpaBzna oKpyrlreHyrn, ilpt4Kr4ilRy t4

o IIeHKy p e3ynbrara Bbrr{rrcJr eruui,t;

oueHI4BaTb



CBO6OAHO O,,CP,.POBAT' [OH.'ITI4EM: CTE,,EHB C IIEJI'IM
14 crroJrb3oBarb [o,qxoA.rrqyrc o0prury 3ailucv Aefi crsureJrbHbrx qr4ceJr
lpaKTr.,rqe cKr{x 3aAaq a IIp eAcTaBJreHr{.f, IaHHbrX ;

TIOKA3ATCJICM,

AJrfl perxeHr,rfl

cso6orHo onepapoBarb IIoHrrIzeM: apasuera.recxufi KopeHb Harypan*rofr
cTeneHrz;

cro6orno o[ep,4poBarb rIoHsrI.eM: cTerreHb c parl,oH€rJrbHbrM rroK€BareJreM;
cno6o4uo olepupoBarb noH{TI{.aMt4: rorapu$rn qLrcrTa, AecflTr4r{Hbre u

HarypaJrbHbre norapu@ urr ;

cnoSo4ao onepl4poBarb rroH, TutrMr4: cvHyc, KocplHyc, TaHreHc, r(oraHreHcr{r.rcJroBofo apfyMeHTa;

o[ephpoBarb IIoHrrLrf.M]?r" apKcI,IHyC, apKKoau Hyc u apKTaHfeHc qHcnoBofo
apryMeHra.

Ypa nnen Lrfl tt HepaBeHcrBa :

cro6o4uo onepupoBarb roH, THtrMr4: To)KnecrBo, ypaBHeHrze, HepaBeHcrBo,
paBHoCI'InbHbIe ypaBHeHI4tt V ypaBHeHrrr-cneA crBr4fl.) paBHOCr4nbHbre HepaBeHCTBa;

[pr4MeHrrb pa3nkrqHbre Mel.OAbr perxeHh, paur4'HanbHbrx vr ,upoSuo_paql{oHaJlbHblx ypanueuufi, npHMeHrrb Meror r4HTepBanoB Anfl perxeHprfl
HepaBeH0TB;

cso6orHo onepl4poBarb IIoHrrHrrMr4: MHoror{neH or o4Hofi nepeueuuofi,
MHoroqneH c IIeJIbIMI4 noscprprauLretTawz, KopHrr MHoror{JreHa, np}rMeHrrr,
AeneHWe MHOfOrureHa Ha MHOfOrrreH c ocrarKoM, Teopeuy Be:y lr reopeMy Baera
Anfl perxeH[fl 3ailaY^;

cno6oruo o[epapoBarb \orrflTr4flMpr: crrcreMa rzuefiHrx ypayrteruuir,
Marpurla, onpeleJll4Tenb Marpl4qbI 2 x 2 u ero feoMerpg.recxafi cMbrcJr,
I4clroJlb3oBarb cBoitcTna olperenl4rets 2 x 2 Ar..n BbrLrr4creHrrrr ero 3HaqeHlrfl,
rIpI{MeH'[Tb orIpeAenI'rreJIH Anfl perxeHLrx CHCTeMrT lzuefinrrx ypaeueuwit,
MOAenI4poBarb peanbH[,Ie C]/lrya\uu c [oMorrlbro cr4creur,r lasefiHbrx ypaB ueuttit,
I4ccneloBarb nocrpoellHble Mo.qena c rloMoulblo Marparl u or1peAengrelefr,
HHrepnperapoBarb nonyrreHHrrfi pe:ynbrar;

rrcfroJrb3.Barb csoficrsa \ehweufi c i(opH.f,Mr4 Arrfl
asrpaxenzfi;

npeo6pa^:oBaHufl

BbITIoJIH'f,G upeo6pa3oBailr4fl qI4cJIoBbIX BbrpaxeHvit, cogepxarrlr4x cTeneHH c
parlr4 oH€rJrbHbrM rroKa3aTeJreM;

rrcloJlb3oBarb ceoficrsa rorapu@iraon Lnfl npeo6pa^: oBaHkrfl
rorapz@ruaqecKr4x nupaxenrzfi ;

cro6o4uo olepLlpoBarb [oHrITI4{MLr: t4pparlkroHaJrbHhre, no6a3areJrbHhre u
lorapa0u,qecK,4e ypaBHeHa fl, Haxon,rrb I4x perxeHr4.f, c noMorrlbro paBHocr4Jr'Hbrx
lepexoAo B H[rkr ocyu e crBJr.,rfl rrpoB epry ropnefi ;



npl4MeHflTb ocHoBHbIe rpllroHoMerpzqecKae $opuynrr An, npeo 6pazonauun
Tpr4foHoMeTpuqecKHX Bbrpax eH\ir;

cBo6oIHo onepupoBarb floH.f,rueM:
lprrMeH{Tb neo6xo4ururre Sopruynu
Tpr4ro HoMerpr4 rrec Kr4x ypaB H eruufi;

MOAenupoBaTb peaJrbHhre cvTyar\kru
BErpaxeHr4r, ypaBHe],i^Ufl, HepaBeHcTBa fro
rlocrpoeHHbre MoAeJrLr c HcloJrb3.BaHUeM arr,,apara anre6prr.

Oynrcquu u rpaeurcn:
cno6o4no olepl4poBarb [oH.,I TkrflMr4: Qynxqzx, cnoco6rr 3apaHufl @ynxqaw,B3ar4MHO O6parHrre Synxqzu, KoMrro3ktr\ufl @ynrqafi, rpa@zx synxqau,BbrroJrHrrb oJreMeHrapHhre up eo 6p a:o B aHH.,r rp aS ur<on oyr*qrf ;
cso6oAHo olep[poBarb [oH.,ITLrflMLr: o6nacm onpeAeJrenufl u Mgox{ecrBo

s na'reuzfi @ynrquu, Hy Ttr4 synxquu, IIpo MexyrKr.r 3HaKo[ocro.f, HcrBa;'cno6o4no olepLlpoBarb IIoH.f,Tr4.f,Mr4: .rdrr{rre u He.r€rHrre @yuxquu,lep[oAr4qecKue synxqzr.r, rpoMexyrKr{ MoHOTOHHOCTTa synxqau, MaKCHMyMbT a
MI'IHLIMyMbT Synrqzz, uau6otbllIee u Har.rMeHErrree 3HaqeHLre SyHrquu HarpoMexyrKe;

cno6o4no olepapoBarb [on.f,TuflMu: crefleHHa.fi Qynrqux c Harypatr,HbrM a
IIeJIBIM rIoKa3areJIeM, rpa@urc creneuuofi SyHrqrzu c HarypaJrbHbrM I rleJrbrM
rroK€BareJreM, lpasur xopnx n-ofi creleHr4 rax syHxqru o6purnofi creneH, C
HaTypaJrbHbrM rroKa3aTeneM;

olepl4poBarB [oH,TI4flMI4: ttu]F,eitrtax. KBaAparLrqHafl ur Apo6uo-n urueitruas
Syurquz, BbIIoJIH-[Tb sJIeMeHTapHoe uccJreAoB alteu rrocrpoeHhe zx rpa$uroo;

cso6orHo olepLlpoBaTb rroHfrTul,llu: [ora3are lrb*afl. u norapzsl,rgrrecKa.rr
Synxqzu, rlx cBoficrna u rpa$ux Lr, HcrroJrr,3oBarb ux rpa6zKr.r An.s pe,,reHr4f,
ypanueuzfi;

cso6oAHo onepr4poBarbvDwvvAtru ullspl4poBarb rloH.ITLISMI{: TpI4foHoMeTpLIqecKaf, oKpyxHocrb,
o npeA eJreHr4 e rp uro Ho Merp zqecKr4 x syurqzfi qrrcJroB oro ap ryMeHra;

ucloJrb3oBarE rpaszru syurcqzfi Alrfl rzccJreAoB aHLrfl rpoqeccoB H3aBzclrMoctefi upa perxeHLrfi 3a1a.u u3 ApyfLrx y.re6Hrrx npeAMeroB r4 peanrnofi
)KI43HA, BbIPAXATT S OPNAYTT AM]r- 3AB]aC I4MO CTII ME){(AY B EIUqLI HAM IZ ;

Ha.rafl a MareMarlrrrecrcoro a HaJrrr3a :
cno6oAuo olepr4poBarb iloHflTr4flMu: apu@rraerwrccKafl

TparoHoMeTpr{qecKoe ypaBHeHAe,

AJIf, pe[reHr{f, ocHoBHbrx Tr4rroB

Ha .fl3blKe

ycJroBr4ro

ame6prr,

3a4Aqv,
COCTABJI,ITb

I4CCIeAOBaTI)

rL\vvr\vvDqLD trw.,,' L vt^Lvtn. apuwMerLrqecKafl kr reoMerpHr{ecKa.rl
nporpeccut', 6ecrcoHerrHo y6unaroqa[ reoMerpr4qecKa.f, nporpecc wx, ttuueit11stit u3KclloHeHqaa'rrHrtfi pocr, Soprrayna cJIoxHbIX npoqeHToB, aMerb npencraBJreHr4e
O KOHCTAHTC;

vc[oJrb3oBaTb rrpofpeccaa
xapaKrepa;

AJTfl perrreHz.fi peaJrbHhrx 3aI:A'c_ npr4KJraAHOfO



cBo6oAHo olepLlpoBarb rroH-flTusviLr: [ocJreAoBareJrbHocrb, cfroco 6s za*auus
rlocJreAoBatelruoctefi, MoHoroHHbIe H orpaHLIqeHHbIe [ocJreAoBaTeJrbHocr[,
IOHTIMATb OCHOBbI 3APOXAEHI4f, MATEMATT4qECKOTO AHAJTUSA KAK AHATIt3A
6ecKoHe.rHo M€LIrbrx;

cao604no olepLrpoBarb rroH.f,Tu.rrMr{: Henpep'rBHbre 0y,
pa3phrBa rpaSura Synrqua, acr4Mrrrorrr rpa$zr<a Synrqzz;

cno60Auo onepr{poBarb [o,.srueM: syuxqrrx, HelpepBrBHa'
rrpr4MeH,rTb cnoficrna HerrpepBrBHhx synrrlufi AJr.'r pellle Hufl 3aAAq;

Synxqzu, TOI{KIZ

Ha oTpe3Ke,

ceoSoAuo onepupoBaTb iloHflTkrflMr4: rrepBa, u BTOpa.f, [por43BoAHbre
Qynrqau, KacareJr b*aflr rpaQuxy Qyurqzz;

BbIr{I4CJIflTE IIpOI{3BOAHbI€ CyMMbI, [pOI43BeI eHLIfl, qaCTHOTO n KOMnO3 LrrJLrH
AByX $yur<qzfi , 3Harb ,,po r43B OAHhre eJreMe HrapH'rx synrqzfi ;

t4crloJlb3oBarE reoMerpl'I'recrzfi H Qusz.recrzfi cMhrcJr npor43BoAuofi 4nxperrreHzr 3AAaq.

MnoxecrBa H Jror[Ka:
cno604uo oleprapoBarb rnllflTr4flMLr: MHOXeCTBO,

MHOXECTBAMU;
oleparlr4Ll HAA

LIcrIoJIb3oBarb reoperllKo-MHoxecrBeHuufi annap ar AIrfl orrarcaHaflpeaJrbHbrx
npoqeccoB LI .f,BJreHUit, rtpu perueHr.rr4 3a.qaq r,r3 Apyrr4x yve6uux [peAMeroB;

cso6o4uo onep?IpoBarb [oH.arl4.,rMrr: olpeAeJreHr4e, TeopeMa, ypaBHeHVe-
cJIeAcrBI4e, cnofi crno MareMarrrqecroro o6rexra, AoKasareJlbcrBo, paBHocr4nbHbre
ypaBHeHrrr 14 HepaBeHcTBa.

K KoHI{y o6yueuur B 11 KJracce o6yuaroqviacs. floryqllT cJre.(yrcrrlkre
npeAMerHble pe3yJlbrarhl IIo orAeJrbHbrM reMaM pa6oteit rporpaMMU yve6uoro
Kypca <Anre6pa u :e'aqaila MareMarprqecKoro aHaJtu3a>> :

rfucrra Ir BblrlrrcJleHufl :
cno6o4Ho olepl4poBarb rloH.f,Tr4rrMr.r: HarypuurbHoe vr rleJroe q,cJro,

MHOXeCTBa Haryp€uIbHhIX I{ TIeJIbIX qlrceJr, ucnoJrb3oBarb IIpu3HaKr4 AeJIUMOCTIT
IIeJrbIx qI4ceJI, HOA u HOK HarypaJlbHhlx ql4ceJr AJu pe[reHr.rr 3aAaq, nprrMeHsrb
aJrroparM Enmu4a;

ceo6oAHo olepl{poBarb rroH.f,Tl4eM ocrarxa tto MoAyJrro, 3alrrchrBar6
HarypEulbHble qLlcr a B pag[ruqHhrx [o3]rukloHHhrx cl4creMax urvc reH:afl;

cno6oAno o[ep?IpoBarb rIoH.rITLrrMr4: KoMrrJreKcHoe sr4cJro H MHoxecrBo
KoMtIJIeKcHhIX quceJl, [peAcTaBJLflTb KOMIIJIOKCHbIO qucJla B atte6pauqecxofi n
TpllroHoMerpuqecKofi Sopnae, BhIloJIHflTb apzsnaeraqecKae oueparlrirr{ c HLtMu u
ttso6paxarb Ha KoopAunarurofi [JrocKocrr4.

VpanHeu ufl. ru HepaBeHcrBa :



cBo6oAHo o[epl{poBarb .,o*flTuflMu: upparlLroHaJrbHbre, [oK€BareJr.Hbre 14
IOTAPZ@NAI4qECKI..E HEPABEHCTBA, HAXOAI,ITE Inx PEUIEHI,Ifl C NOMOIII'IO
paBHOCr{nbHErX nepexoAoB;

ocyulecrBJr.f,Tb or6op ropuefi rpu perreHr.rr4 Tpr{ro H oMeTpr4 q e cKo ro
ypaBHeHr4.f,;

ceoSo4uo onepupoBarb rroH.rrrrreM Tpr4foHoMeTpuqecKoe HepaBeHcTBO,

Arrfl perxeHl{.'I ocHoBHbIX THIIOB
rpr{MeHflrb ueo6xo4znarre Sopuynu
TpHfoHoMeTpr4qecKr4x HepaBeHCTB;

cno6o,(Ho olepl4poBarb rroH.f,TuflMLr: crrcreMa a coBoKylHocTb ypanHenaft u
HepaBeHcTB, paBHocI4JIbHhIe cllcreMbl 14 cLlcreMhr-cneAcrBrrr, Haxo Aurb perxeH,,
cLIcreMhI I{ coBoKyunocrefi pauaoH€LJIbHbIx, uppaur4oH€urbHbrx, rroKa3areJlbHblx Hlo rapuSuuqecxr4 x yp aBHeHr.r ir u uepaveHcrB ;perrraTL parlr{oHaJrbHbre, uppaqraoH€urbHbre,
rorapzsvr,qecKr4e u TpLrroHoMerpr4qecKr4e ypaBHeHr{, u
coAepxarqr4e MoAyJru u ilwauerphr;

rrpr'rMeHfl rr rpaoraqecKrire MeroAhr rJr{ perue Hufl yp aBnenufi
TaKXe 3aAaq c IlapaMerpaMu;

MOAeJII{pOBarb pe€IJIbHhIe cvrryarfhrbt Ha f,3brKe alre6pu, cocraBJrf,Tb
BhlpaxeHl4'f,, ypaBHeHa'[, HepaBeHcTBa u ux cl{creMbr rlo ycJroBr4ro 3apaLru,
rlccJleIoBarb flocrpoeHHble MOAOJII4 c [crloirb3oBaHrzeM ailrapara *aa6p"r,
rrHrepuperr4poBarb rojryqeHHufi pesynbrar.

(Dyurcquu u rpaeurcu:
crpoLITE rpaSzru KoM[o3I4IIIru Synrqufi c rroMorrlbro gJreMeHTapHoro

Lr ccJreAoB aHufl z csofi crs KoM[o3rarl uLr AByx Synrqzfi ;

IIOK€I3ATCJIbI{bIC,

HepaBeHCTBa,

IZ HepaBeHCTB, a

v HepaBeHCTB Ha

Tpr4 ro H o MeTpH q e c K r.r x

crpor.rrb reoMerpr{qecKr.re o6pasu ypanneunfi
KoopALrHaurofi nlocKocrr{;

cno6o4uo oleplrpoBarr rtolflTLrflMu: rpaSarcz
$ynxqzfi;

npvMeH.rrrb $yHxquz Arrfl MoIeJrr4poBaHLrfl u r{ccJreAoB AHLrfl peu}JrbHbrx
npoueccoB.

Ifa.rana MareMarrrqecKoro anailvSa:
HcfloJlb3oBarb npoa3BonHylo Anfl Lrcane/.oBaHzrr $yuxqaz Ha MoHoroHHocTb

I4 3KCTpeMyMbr;

Haxornrb nau6oliluee kr HakrMeHbirlee 3HaqeHr4fl Synxqaa He[pepbrBgoir rua
oTpe3r(e;

IIcloJIb3oBaTb [porrr3BOAHyrO Arrfl HaxOXAeHr.rrr Har4ryr{Uero perxeHarr B
lpkIKJraAHhIx, B ToM tILlcJIe coquarlEHo-gKoHoMzqecKl4x, 3aAarlax, Arrflo[peAeJIeHI4', CKOpOCTLI U ycKopeHuf, flpoqecca, 3aAaHHOrO sOprraylofi LrJrLr
rpaSuxorr,r;



cBo6oAHo onepr4poBarb [oH.rrrr4{Mr4: repBoo6pa3Hafl, onpeAeneHHbrfi
I{HTerpaJI, HaxoAI4Tb [epBoo6pil3Hble gJIeMeHTapHbrx Syuxqnfi v BbrrrprcJr.rrrb
I4HrerpaJr no Sopvryle Hrrcrona-Jlefi 6nzqa;

HaxoII{Tb rIJIoIrIaAI4 rIJIocKI{x Su.yp u o6rduu reJr c rroMotrlbro r{Hrelp6lJra;
uMerb rIpeAcraBJIeHLIe O MareMarkrqecKoM MOAeJrr4poBaHUU Ha rlpr4Mepe

cocraBJreuzr 4r,r$SepeHrlr,r€rJrbHhrx ypannenzfi ;
pelllarb npI4KJIaAHbIe 3aAarlfi, B TOM qracre corII4aJrbHo-SKOHOMr4rrecKofo r{

S nszuecroro xapaKTepa, cpeAcrBaMr{ MareMarr{qecKo ro aH€rJrrB a.
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