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NOfl CIIIITEJIbEAf, 3AIIIICKA

vqe6Hufi rcypc <A;rre6pa u HaqaJIa MareMarr{qecKoro aHaJru3D) sBrrer. oAHr{rr{ us Han6oaee3Harl[Mbrx B [porpaMMe cpeAHero o6qero o6pasoaanur, rocroJrBxy, c o4nofi cropoHbr, oHo6ecneqasaET IrHcrpwellTaJlrnyo 6asy Arr r*yrleHnr Bcex ecrecrBeHHo-Ha)AHBrx KypcoB, a c apyrorcropoHhl' Qoprt0rpyer norFlecKoe n a6ctpalcrnoe MErrrureHre o6yrarcqrorcrua ypoBHe, Heo6xo4nuou
Ant ocBoe'Irt unQoprr'ranucr, o6qecrsosHa'Ht, Hcropt,,, cJroBecHocr' ri ApyrrD( Aucr[rrrJrrrH. B parrncax
AaHHoro 5rve6noro Kypca o6yraroquect oBJIqAeBaKn yHnBepcaJrrnhrM r3brroM coBpeMeHHoE na5ma,Koropaf, Qoprr'rynnpyer cBor{ AocrrDreHur B MareMafli.recroft soprrre.

Y'Ie6HBIfi rypc anre6p'I u Harrar MareMarl{qec*oro a'aJrr,Ba 3a*rrqAhrBaer oc'oBy Anr ycne'Horo
oBJraAeHut 3aKoHaM[ Qusuru, xrlMLrI{' 6nolonau, nonrrMaHnr ocuoBHbrx tetuenrurfi pa3BlrrngKoHoMuKI{ Il ooqecrsernrofi Iol3HI{' [o3BoJlter opneHTupoBarbcr B coBpeMeHHBrx rrnQpoarm nKoMlrBlorepHbrx rexHonomf,x' yBepeHHo llcrloJlb3oBarb ID( AJII Aalrneinnero o6pasor* 

" "uosceAHenHor )Kll3HI{' B ro xe BpeMt ouaAelrxe a6ctparnruuu u Jror6recKr crpoprMn
KoHcrpyKIIIuuu ame6pu H MareMafl{qecKoro aHanIBa pa3BnBaer yMeH}re Ha(oA}rrb 3aKoHoMepHocrs,
o6ocnoaugatr ucr'HHocrb' Ao*ilthlBarb yrBep)rqe'nf, c noMorqbro rilr4/Kr[fi u pacc]Drqarb
Ae'4mruBHo' IlcnoJlb3oBaE o6o6qeHrre H KoIrKper]BaIIHro, a6crparnpoBanrre [r aHaJrorno, $oplanpyerKpeaTuBHOe n KpnTruecKoe MbrrrureHue.

B xoAe li3rleHut yre6noro Kypca <Aare6pa ra Harrara MareMarruecKono aHaJru3a> o6yvaroqnecr
noryqaror Hoghli olblT pelueHut npuKn4AHhD( 34AarI, caMocroxreJlbHoro nocrpoeHnf, MareMarrrr@KrD(
uoAenefi peaJIbHbD( crryaqnfi, mrreprtperu&lr [oJDAeHHb[X peruexnfi, sHaKoMtrrcs c llpnMepaMx
MareMar[qecKlD( 3aKoHouepnomei B nplrpoAe, HayKe I,I HcxyccrBe, c BhrAaorquMr{cr MareMarr{rrecKnMn
oTKphrTI{rMH }r r[x aBTOpaMn.

Vqe6nufi xypc o6nq4aer 3HarlurenbHblM Boc[rfrarerrbHbrM rroreHru{aJroM, Korophrfi peanusyercr
Kax qepe3 yre6nufi MarepuaJl' cuoco6crnytoutufi QopunpoBaHxro Ha) moro Mr{poBo33penrir, raK 11

vepes cneqnQnrcy yre6nofi Aerrelurocur, rpe6yrorqefi npo4ornrcrneurnofi ronqerrpaua1r BHHMaHnr,
caMocrotrellbHooTl{, aKl(yparllocrDr H orBercrBeHHogr[ 3a noJrJAeHHufi pesylrrar.

B ocHoBe MeroAHKu o6y'rennr anne6pe v HarftulaM MareMarr{qecKoro aHaJIu3a nex[T
AerrenbHocrnufi npnaquu o6yveanr.

B crpyrcrype yre6noro K)pca <Anre6pa rl Harrara MareMarr{qecKoro aHaJrr,r3o) Br,r eJreHbr
cne.Q/Ioqne coAepxarellbHo-MeToAl{qecKHe JII.{HIIH: <9ncna H BhrrilcneHnn>, <<@5nrxrpru n rpaQmu>,
<Yparnenur H HepaBeHcrBol, <<Havana MareMarr{qecKoro arraJlu3ar>, <<MnoxecrBa n aorrucar>. Bce
ocHoBHEIe coAepxarenbHo'MeroArnecxlre nr{Hnu Ktyqarorcr Ha npornKeH}rn AByx ler o6yvennr na
ypoBHe cpeAHero o6rqero o6pa:onannr, ecrecrBeHuo Aononnrr Apyr Apyra n [ocreneHHo Hacbrrqarcb
HoBhIMrl reMaMu u pa3AeJIaMn. .{amofi yre6nufi K)pc rBJrrercr }rHrerparuBnhrM, rrocKoJrbrqF
o6regutrrer s ce6e coAepxaHue HecKoJrbKr.D( MareMarr{rirecnrD( Aucqnur,rH, TaKrD( rax anre6pa,
TpldnoHoM9Tplrt, MareMarr{qecrni aHann3, Teopnr MHo)r(ecrB, MareMarr.tqecKar JroruKa n 4pyrxe. flo
Mepe roro nax o6y'raroqxect oRJI4AeBaror sc€ 6oaee urrlpoKuM MareMarr{q@K[M armaparoM, y HrD(
nocneAoBarellrHo Qoprr,rnpyercr n coBep[eHcrByercr yMerrue crporrrl MareMarrlqecxyro MoAeJrb
pealrHofi clrryaltr{H, npnMeHf,Tb 3Haurrf,, [oJD reHHbre npn n3) reH]rx yre6noro Kypca, Anr peureuns
caMocrotrenEro cQopuynrpoaannofi MareMarr{qecxoft l44avn, a 3areM Errrepnpernposaru csofi orBer.

CogepxarenrHo-MeroAl+IecKat rrnnufl, <<Ilucla u Bbrruo.reHlr) 3aBepuraer <fopurponarue
HaBhIKoB ucrloJrb3oBanlrt 4eficrnrrrenbnbn( qr.rceJr, Koropoe 6ruro Haqaro Ha )poBHe ocHoBHoro o6rqero
o6paroaannr. Ha yponue cpeAHero o6upro o6paronanur oco6oe BHHMaHue yAenrercr <[oprr.rrporaruuo
HaBbIKoB paqnoHaJrbHhx arrqncrerilili, BKrrroqaloulrn< s ce6x [cnoJrb3oBaHr{e pa3JrrlrHlrx {oprr.r sarmcr,r

'tr{cJl4 }MeHue Aenarb npnKqAKy, BhrnoJIHf,Tb npn6nrorc€HHhre Bllrutclteul.tf,, olleHr{Barb riltc.[oBhre

BblpoKeHut, pa6oraru c MareMarl{qecK[Mn KoHcrar{TaMH. 3Haxouue o6yrarorqnrr.rcr MHoxecrBa
HarypaJIbHBIlL lleJrbrx, parluonaJrrHhrx n 4efictarrrelrHrrx qncglr AorroJrlrrrorcr MHoxecrBoM
KoMrureKcHbn( qnceJr. B K&KAoM H3 gTrD( MHoxecrB paccMarplrBarorc, cnoficrneHnrre er\,ry

cneqraQuqecKlte 3qAaqu lr o[epar[rH: AerreHxe Harleno, onep[poBanue ocrarKaMu Ha MHoxecrBe rlenbD(



qIlceJI' oco6Ele cBoficrBa palplo'anbtorx u HpparyroHaJrbHbrx r*ce,', apn4Mef,r{qecKrie oneparuu, aTaruKe H3BneqeHue KopHt lrarypan6Hofi crenenr'r Ha MHoxecrBe KoMrureKcnb[x .urceJr. Elaro4apr[ocneAoBarerbHoMy paclulIpeHulo Kpyra nclonb3yeMblx qrceJr n 3HaKOMCTBy C BO3MOXHOCTTMT{ rD(lplrMeHeHr{t AJI' pelueHnf, pa3rurlHbx gqna.r Qop}rnpyerar npeAcraBJreHue o eArrHcTBe MareMarn*rd Kar(HayKr{ u ed poln B rlocrpoeHl{u uoAenefi peaJrbHoro Mnpa, EnpoKo HcnoJr'3yK}rcr o6o6uleHne aKOHKperrEarI[r.

IIr"*la <vpaaneruu n HepaBe'crBo) pea,,r*yercr Ha ,,por'r(eH'" Bcero ooyrennr Ha ypoBHe
cpeAHero o6qero o6pasoraurlr, nocKoJrbrcy B KaxAoM prBAeJre flporparr.rrr.rur npeAycMorpeHo peruen[e
coorBercrByloullD( 3qAaq' B pesynrmre o6yraroqnecr oBJr4AeBaror pa3JrrrrHhrMn MeroAaMri peureHnpaqHoHaJrblrbrx' nppaq[oHaJrbHbx' noKa3areJrbHbD(, lorapnQto""*o H TprroHoMETpI{qecKrD(
5panneunfi' HepaBeHcrB Il cucreM, a raKxe 3qAa9' coAepxalqlD( rlapar,reTphr. flon5rqgm6,e yMegnt
IUI{poKo Hcnonrcyrorcfl npr{ }rccneAoBaHuu Qyur4tfi c noMorrlFro npou3BoAHofi, npn peuregnu
npHKJIqAHhrx 3aAarl Il 34AarI Ha HD(oxAeHHe Hau6onunror H HauMeubmrar gnaqeHrfi 6vnruura. .{aruraecoAepxarelbHat JIrlHnt BKIIIoqaer s ce6r raloKe Qoprr,rnpoaaHne ynrerurfi BlrnoJrgf,rb pac.r€ru no
Qoprr'ryaarra, npeo6paoorarurr paqlroHaJrbHlrx, uppauroHaJrbHblx n rprrr-oHoMerprrrecKrD( nrrpanrenufi, a
TaIoKe nuporeruui, coAepxaur.D( creneHH n norapuQuu. EnaroAaps r8yrreHHro ame6panrecKoFo
MarepHana npoHcxoAlm ganrnefiiree pa3BHTne aJroplrrMr{qecroro u a6crparcrroro MhrrrureH'
o6yvarorqmcr, Qopurpyrorct HaBIIKH Ae4rrcrrrBHbrx paccpxaernni, pa6orrr c cuMBoJrbHrrva Qopuaun,npeAcraBJIeHH't 3aKoHoIuepnomefi r{ 3aBficl{Mooefi n Bltre paBeHcrB n HepaBeHcrB. Alre6pa [peAraraer
sQQernranrre HHcrpyMeHrbI Arr peruenns npaKTI+recKrD( H ecrecrBeHHo-HayrrHl,rx 3qAaq, Harn AHo
AeMOHCTplrpyeT cBorn Bo3MO)KHOCTI,T KaK,3brKa HayKr,r.

CogepxarelrHo-MeroAr{qecKaf, nr{Hlrr <@ynrrlru n rpaQr.lcro recHo neperureraercr c Apynnra
IruHfiflMn y're6noro Kypc4 nocKonbl(y B KaKoM-ro cMhrcJre s4AaeT nocJreAoBarenbHocrb r3yrreHut
Mareplrana. Llsyvenne c'renennofi, nora3areJrrnofi, norapnQunrecrofi u rprroHoMerp[qec1rD(
Qynrqufi, nx caoficrs u rpaQrncoa, ucnoJlb3oBarue Qynrqufi AJrr pemeHnr 3aAaq H3 ApyflD( yre6ron<
npeAMeroB n pealrHofi rcIBHrl recHo cB{3aHo KaK c MareMarr.rqecKHM auaJrn3oM, TaK r{ c perueHr{eM
ypaanenni I{ HepaBeHcrn. flpu stou 6olrtuoe BHHMaHue yAeJrrercfl Qoprr,nrpooaruno yMeHnr Bbrp&Karb
Qopruynaun 3aBHcHMocrrt Me)K,e/ paurrqHbrMr{ Benra.rnHaMrr, nccJreAoBarb noJryrrennue Qynrrpm,
crpolrrb Id rpaQnxn. Marcpnan s,rofi co4epxaremnofi runnan HarleneH Ha pa3Burue yrr.reruni n
HaBbIKOB' IIO3BOJIfiIOUU{X BhlparKaTb 3aBnCIdMOCTI{ M9X.Q/ BenrlqraHaMn n paUuuHOfi r[Opue:
aHaJIIrrI[IecKofi, rpaQuvecrcoi u caosecHoft. Eno usyverme cnoco6crayer pa3Bzruro arroprmM[rrec1oro
MBIIIUI€HI{I, cnoco6noctu rc o6o6qenuro H KorrKperrrcarun, [cnoJrb3oBauxro analornfi .

Co4epxatetrnar ntuunt <Haqara MareMarnqecKoro anaJrrrsar) rro3BoJuer c)ruIecrBeHHo
pacmnpl{Ib Kpyr KaK MareMarl{qecKrDL Tar( ra [puKIr4AHbx 3a,Aaq, AocryrrHhD( o6ylarorqnrracr, TaK Kar( y
HIDa rlotBJrterct Bo3Moxnocrb crponrb rpaQurn cJroxnhD( Qynrqrn?, onpeAeJrrrb rac nan6onutr[e n
HauMeHblrrne 3HaqeHHt, BbITII{cJrrrr rurorrlaAn Qnryp n o6r€uu re[, Ha(oAnrb cKopocrn u ycKopeHxt
npoqeccoB. 

'{anuar coAepxcarq[bHas rrvmnr. orKplrBaer HoBhre Bo3Moxuocru nocrpoeHr.rt
MareMarI[IecKI{x uoAelefi peaJlbHbrx crryaqnfi, no3BoJrrer Hil(oAnrb Harryryuuee pemeHne B

IIpIlKnaAHblx, B ToM rMcJIe coq[anbHo-gKoHoMarlecKrDq 34Aarlax. 3naxo]rcrso c ocHoBaMIt
MareMarr{qecrono aHaJr[3a cnoco6crayer pa3Blrrrno a6crpanrHoro, Qopuanrno-Jlorrrecrono u
KpearnBHoro MbIITUIeHI{I, Qopn'rnponauruo yueauft pacno3HaBarB nporBJreHr{r 3aKoHoB MareMarnr}r B

HayKe, TexHEKe u lrc(yccrBe. O6yuaroqnecr )tsHaror o BhrAarcrqrD(c.tr peynbraro(, noJqtrleHHhr)( B xoAe
pa3Bnrr{r MareMarunu KaK Hayrx, n o6 ro< aBTopaL

CoaepxarearHo-MeroAl{qecKat nrnnl{r <<MHoxecrna tt JIoniKo) Brclrroqaer g ce6s gneMeuTbr

Teopuu MHoxecrB lr uateuarnqecrcoft JroruKx. Teopermo-MHoxecrBeHHbre npeAcraaJreHnt
npoHu3hlBalor Becb Kypc uronrxofi MareMarnKu n npeAnararor nan6olee yHrnBepcaJrbnufi xsurg
o6teAnnnoqufi ace pa3AelrBl MareMarr{Ku u e€ npzloxenrfi, onu cBfl3hrBaK)T pa3Hhre MareMarr{qecxxe
AucqnuII{HhI H ID( npl{JloxeHns B eAxHoe qeloe. floerouy Balr<Ho Aarb Bo3MoxHocrr o65rvaroulerwyce
noHl{Marb reopernxo-Mno)r(ecrBeHHbrfi .rshm coBpeMeHHofi uareuarurcr H HcnoJIL3oBarb ero AJr.f,

BhlparreHns cBoID( rr,rncnefi. Apyrnr"r BaKHETM nprBHaKoM MareMarr,tKn Kar( HayKn c[e.ryer npn3Harb



cBoficrBeHl{ylo efi crporocrB o6ocHosaHlrfi H cJreAoBaHHe onpe4eldrurnM rlpaBr{JraM nocrpoeHn,
AoKa3areJlbcrB' 3naroucrso c gJIeMeIrraMH r.rateMatnqecrofi norxKu cnoco6uayer pa3Brrfl{K)
norEqecKoro MbIIruIeHHt o6yraroqmcr' no3BoJlter HM crporrrb cBoH paccyrr(AeHnr Ha ocHoBe
JIOr,'gecKrD( 

''paB',n' Qoprrorpyer HaBhrK' rcprfn{qecKoro MhrrrureHur.
B yre6nor'r Kypce <Anre6pa H HarlaJra MareMarr{qecKoro aHanrBD) [p'cyrcrByror oc'oBbr

MareMarr{qecKoro MoAeJIIrpoBaHnf,, Koropble nprcBaHbl cnoco6crsorarr Qoprr,rrlpoBanfiro HaBbrKoB
logrpoeHlrt uogeleft peaJrbHbx crryaqufi, [ccJIeAoBaHHr gTr{x ruoAerefi c noMorqbro armapara anre6pu
I{ MareMarl{qecKoro aHaJlrca, rumepnperaqnH noryqeHHbx peynbraroB. Tarae 3qAaur{r BrurereHLr B
raxqutr I(| pa3AeJIoB rlporpaMMbl' nocroJlbxy Becb MarepuaJr yre6noro Kypca rrrHpoKo r.rcnon63yerc,
4It pemeHrlt npI{KJIaAHbrx 34AarI' flpu peuenun peaJlbHbx nparcrmecrro( saAaq o6yqarcuurect
pa3BI{BaIor na6moAalenbHocrb' Yt,teHne HD(oAIrrb 3ar(oHoMepHocnr, a6crpampoBarbcr, ncuoJrb3oBarb
aHaJlorulo' o6o6ulaTb H KoHl(perrnlrpoBarb npo6nerr,ry. .{errenrnocru no QoplrnpoBagxrc HaBhrKoB
peuleHl{r [pr{KJraAHbx 3aAarr opmHrcyercr B npoqecce rr3} reHr{, Bcex reM yre6uoro Kypca <A;rre6pa u
HAIIAIA MATEMATI{qECKOTO AHAIIH3D).

Ha usyverue yte6noro xypca <A.nre6pa n Harrara MareMarr{qecKoFo aHaJru3ar) ornowttcs 272
rlaca: B l0 uacce - 136 qacos (4 vaca r negeruo), s 11 K[acce - 136 qacos (4 vaca s He.qemo).
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9nc.na f, Bbrqf,cflennfl
Paquonanurue rrnc.lra. O6uxHonerurue

nepnoAlr.recrrre Apo6n. flpnuexenue gpo6efi
paarrruHhrx orpauefi sHaril{fi n peamnofi ltsasHrn.

u Aecrrr+rnbre Apo6u, [poqerrrbr, 6ecrconeqnrre
Il [porleHmB AJrr perneHnr npHKnqAHbrx 3aAarr an

.{eftctarrelBHhle qncra. PaqraonanrHble Ir [pparluoHaJrbHrre qncna. ApnQrrreruvec1rre onepau{nc geficraurelBHhlMH qHcraMrl. Morynr AeficrsnrerBHoro qrcJra u elo caoficrBa. flpn6nnrc6rrue
BhIrMcJIeHIl't' npaBHJra oKpyrJIeHI{t, [pHKIdAKa H oIIeHKa p$yrbrara arr.nlcnernni.

CreneHr c qeIIbIM noKa3areJleM. Bunou Hrrcrona. I,Icnonrgosaru{e no.u<olnqefi Qoprr.ru 3alricu
4eficuutenbHbD( rlncelt AJII pelueHl{t [parcrruecKrD( 3qAaq n [peAcraB;reHnr AanHb[x.

ApnQrr,remvecrcnfi ropenr Har)panb'ofi crenenu u ero csoftcrsa.
Crenenr c paryroHaJrBHhlM nora3areJreM n e€ caoficraa" creneHb c 4ercrarrerbHhrM [oKa3areneM.
JlorapnQrrr qucra. CsoficrBa norapnQrrra. .{ecrnr.rnue n HarypaJrbHlre norapn6rrru.
Cnnyc, KocliHyc' TaHr€Hc, KoraHreHc qncJroBoro apD[uerra. Apncm4lc, apKKocurryc u

aprcTarrreHc rrHcJroBoro apryMeHTa.
Vpaanennr n f,epaBef,crBa
ToxAecma I{ To)I(AecrBeHHbIe npeo6paronaxnr. VpaaHeH[e, KopeHb ypaBHeHnf,. pagHocgnrHrre

ypaBHeHr{f, II ypaBHeHur-CreAcrBus. HepanencBo, peureHue HepaBeHcrBa.
OcHosHue MeroAEI pe[eHr{f, IIeJrbD( n apo6no-par{ioHaJrbHhD( ypaauenrni H HepaBegcrB.

MnorowteHu or o4uoi nepeuennofi. .{eneru're MHoroureHa Ha MHoroqreH c @rarKorrr. Teopeua Eesy.
Mnoro.rnenu c qerrhrMn ros$Q4nerrraMr{. Teopeua Bugra.

flpeo6paronaHnf, rrucroBbD( BErpaKenufi, cogepxaqrn< creneHn n KopHri.
LlppaquonanbHhle )paBHennr. OcnoBHbre MeroAEr perueHr{f, rlppaqr{oHarrrurn< SpanHemrfi.
floragarelrHEle ypaBHenrlr. OcnosHhre MeroAhr perueHr{r rroKa3arelBHhrx ypaanenrni.
flpeo6pasoaanue Bhrp&(emrfi , co4epxarqrx norapuQrrru.
JlorapuQrrrrvecKne )paBHerur. ocHosHhre MeroAr,r perrreHr{f, norapuQrr,rrvecKux ypannenni.
Ocnonnrre rpltnoHoMsrp[qecKue Qoprr,rynn. Ilpeo6pasonaHne rpuruHoMerpr{qecKro( rrrpaxrermfi.

Peruenue rplrroHoMErprrqecrrD( yparnemni.
Peuenue cl{creM luneiurrx ypaanerurfi. Marpnra clcreMbr mnrefircrx ypanreunft.

Onpeaenrmenb Marplrqhl 2x2, ero reoMerpr{qecxrfi currcn u csoficrBa" BhrrtrrcJlenxe ero 3HaqeHr{t,
[p]rMeHeHue onpeAelrlrrelrs AJII perxeHnr crncreMbr JruHefrrhD( ypaaneruui. Pemenne [pnK[qAHbD( 3qAarr
c noMorrU'Io cHcreMLI nHHefiHbD( ypaanerud. Idccle4onarure nocrpoeHHofi uoAeln c noMorqbro MarprilI
u onpe4enrrrenefi.

floctpoerure MareMarl{qecKrD( ruo4enefi peannrofi crrryaum c noMorqrro ypanxexnri H
HepaBeHcrB. Ilpuuenenue ypannermfi r{ HepaBeHcrB K perneHuro MareMarr{qecKrD( 3aAarr fl 34Aaq rnl
pa3JrmHbD( o6lacrefi HayKx n peanrHofi xcrl3Hn.

Oynrqnn r rpaQnrcn
Oynxrg.u, cnoco6rr 3aAannt QyHrrg.rn. Bganuuo o6parrue Qynrrut. KoMnogurus QyHr<rprn.

fpaQnrc Qpruplll. Slerrrerrapnue npeo6pasoBaHrir rpaQmon QyHrqnfi.
O6nactr o[peAeIIeHIrt H MuoxecrBo gnaqeruui Qynxr+m. Hynn Qyrrurn. flporr,ror5rrxn

3HalconocrotHcrBa. rl€tsrre u ueq€ttrue Qyrxanr. flepno4rvecxne r[ymrau. flporr.rex5rrru
MoHoroHHocu QyHxlgiu. Marcnrvryr'rbl H MriHuMyMrr Qynruurn. Hau6oaruee n HauMelrrmee gHarrenuf,

Qpruryn Ha npoMexJruKe.

Jltnefinar, KBqAparrilur n gpo6no-lunefiHar gleuenrapnoe [cc,[eAoBaHrie u
nocrpoeHue rar rpaQtron.

Cteuennar Qynrqur c HarJpaJrbHbrM u rleJrbrM nona3alelreM. E€ csoficrBa n rpaQm. CsoficrBa rt
rpaOru( Kopnt n-ofi creneru rarc Qynqlna o6paruofi creneHr{ c HarJpaJrbHbrM noKa3areneM.



floxagaternnas, v norapnQurvecxar Qyu<rgm, ro< cnoftcrBa r rpaQuru. Llcnonrgosanne
rpa$moa Qynxrpai Arrr peureur{f, ypaanemrfi.

Tpuronouetprl@Kaf, oKpyrrHocrb, onpeAerreHne rprrroHoMerpr{qecKro( QyHxuufi rrucJroBoro

apryMenra.
(DyuxquonanbHhle 3aBncnMocru B peaJrbHlrx npoqecco( rr rBJreHr{f,x. fpaQrmr peaJrbHhD(

gast,rcnMocrefi.

Ila.rera Mtreuarf, qecroro aneJrf,3a
flocleAonarerbHocrl{, cnoco6u 34Aaunf, nocJreAoBareJrrnogrefi. Meroa }rare}rarrrecrofi

I|Ir4/KIII{H. Monoronnrre u orpaHrueHHbre rrocJreAoBare.[bHocru. ]Icroprar Bo3HEKHoBeHHt

MareMarl{qecroro arlaJln3a KaI( aHaJIr{3a 6ecroneqHo Manblx.

Apx$rrrern recKat u FeoMerpr{qecKar [porpeccu]r. Eecrone.nro y6unarouar FeoMerpr{rrecKaf,

nporpeccfit. Cyrrrrvra 6ecrcoHe.rno y6unaroqefi reouerprrrecrcofi [porpeccrilr. Jlrureinnrfi ]r
grcnoHeliluanrtntfi poct. thmo e. @oplryna cJroxHhrx npoqerrrloB. I,IcnomsosaHne nporpeccwn Nrt
perrreHr{f, peaJrbHbD( 3qAarr np[KraAHoro xaparcepa.

Henpepuanrre $ynruplu H rm csofic'rsa. Toqrlr pa3pLrBa. Acrnvnrroru rpar[rucoa Qynrs{ili.
CsoftcrBa QyHrrun HenpepbrBHED( Ha orpe3re. Mero,q urrrepBaJroB AJrr peureHr{f, HepaBencrB.

flputueneune csoficrB HenpepbrBHbrx Qyrxuufi AJrr pemeHHr 34Aarr.

flepnar r{ Bmpar npou3BoAnbre r[yru<rrrau. Onpeaenexne, reoMerpr{qecruni n Qnsuvecrrdt cMbrcJr

npolr3BoAHoft. Vpannerure KacarenbHofi n rpaQncy Qptauur.
flponsaognue gJreMerrrapHrx QyHxqd. flponsnolHaf, c)a,rMbr, [poIBBeAeHI{t, qacrHoro H

KoMno3r{quta Qpqnfi.
Mnoxecrsa f, rornxa
Mnoxecrro, onepaq5u H4A MHoxecrBaMrr u rD( csoftcrBa. ,{uarpauuu SfuieprBeIrHa.

flpuuenenne reopcnrKo-MHox(ecrBeHHoro afinapara Arr orurcaHnr peaJrbHblx npoqeccoB n xmeurd,
rrpn pertreHnu 3aAarr H3 ApyilD( yre6lux [peAMeroB.

Onpe4enenue, TeopeMa, csoficrno MareMarr{qecroro o6rercra, c.[eAcrBue, AoKa3argllbcrBo,
paBHocHJrbHbre )paBHeHHr.

Il K}IACC

rfnc.na n Bbrqf,clrenf,x
HarypanrHrre H rleJrbre qncra. IlprueHenne nprtHar(oB AeJrnMocrrr qellb[x qlrceJl, Hau6onrurni

o6rqlrfi Acrrrerb (aanee - HOl$ H HauMeHbruee o6rqee KparHoe (aanee - HOK), ocrarKoB no Mo.ryJIK),

aJIrop[TMa EsKlnAa AJII perrreHr{r 3aAaq B rrenhrx rmcflarL

Koururercnrre rmcrra. A.nre6parauecKar u rpnroHoMerpl{qecKat rfoprtrr 3anltcn KoMruleKcHoro

trt,rcra. Apn$rr,re,nrrecKne onepaqnn c KoMrureKqnbrMrr qficJral\drd. Llso6paxcenne KoMIUIeKcHbD( qncen Ha

roopAnHanrofi rurocKocru. Ooprr,ryaa Myanpa. Kopru n-oft creneHrr Il3 KoMIUIeKcHoro ql{c,na'

flpnrrlenenne KoMrureKcHbD( rilrceJr Arrr perrreHnr Qusnuecrrrx rr r€oMerpruecKlD( 34Aaq'

Vpannennr f, nepaBencrBa
Cncteua u coBoKJmHocrb ypaBnewit u HepaBencrB. PasHoc[nbHble cncreMbl I{ cncreMbl-

cleAcrBnf, . PasHocrurnHbre HepaBeHcrBa.

Odop rcopnefi Tp[roHoMcrpnqecKrD( yparHerurfi c noMor{blo rpnroHoMerprrrecnoft oKpy)KHocr}r.

PeureHne rp[roHoMsrprrecKrD( HepaBeHcrB.

Ocnosrsre Mero.Fr pemeHlrf, noKa3are.trbHbD( n norapnQrral{qecKlD( HepaBeHcrB.

OcnosHble MeroAbI peureHnfl lipparytoHarbHbn( HepaBeHcrB.

OcnosHue MeroAhr perueHl{t cncreM u coBoKJmnocte[ paIIHoHaJIbHbD(, nppaqfioHaJlbHbx,

noKa3areJrbHbD( r{ norapnQur.recKrn( yparuenufi .

Vpaanexur, HepaseHcrBa Ir cucreMbr c napaMerpaM[.

Ilpuuenerue 5paunenrni, cncreM rl HepaBeHcrB K perrreHxlo MareMarI{qecKID( 3qAaq n 3qAarr rr3

pa3JrKHED( o6naqefi HayKn u peanrrnofi xr{tHr,r, }rHTepnperallnt noJrJ IeHHEff p@ynbraroB.



iDynxqnn n rpaQnrn
fpa0nn KoMno3l,Iqnx Qynrcuufi. Feouerprvecrne o6paru ypanneHnfi v HepaBeHcrB Ha

KoopArrHarHofi rurocrcocrn.

TpnronouerprrecKrre QyHrqnn, ror cnoficrsa u rparlnrcn.
fpaQnvecrcae MeroAhI peIIIeHI{t yparnennfi H HepaBeHcrB. fpaQnrecrne MeroAhr perneHnr 34Aaq

c napaMerpaMn.

LlcnomgouaHne rpar[mcon QvHrrurr Arr nccneAoBaHr{r npoqeccoB rl 3aBucnMocrefi, rcoloprre
BO3HIKaTOT npH pemeHlru 34Aarr r,r3 ApyrrD( yreourx npeAMeroB u peanrnofi )sn3Hu.

Ifa.tara Mtreuarf,qecnoFo af,aJrf,3a
flpnueHenne npolnBoAnofi r HccJIeAoBa.Hruo r[ynrrg{fi na uonoroHHocrb n oKcrpervrynhr.

HanorMenne nan6oarmero H HauMeHbruero gnaqeruri HenpepbrBHofi $ymqru Ha orp6Ke.
flpnueuerne npou3BoAnofi,qrr H&(oxAeHEfl HarurJ rruero peureHnr B npxKnqrofi,n( 34AarrilL Art

onpeAeJreHr.rr cKopocrlr Ir ycKopeHHr npoqecc4 3aAaHHoro Qopuyloi rnu rpaQrmorvr.
Ilepnoo6pasHaf,, ocnoBHoe csoficrBo nepaoo6parHrx. Ilepnoo6paenue eneMeurapHrx rfyHrqnfi.

flpaarura HaxoxAenur nepnoo6pa:nrrx.
ILnerpan. Feoruerprvecxufi cuucr uHTerpaJra. Brr.rricreH[e onpegereHHoro nHrerpana 11o

Qopnryne Hrrcrona-Jlei6nnqa.
flpuueuenne ru{rerpaJla AJII Hrxo}r(AeHr{r [norrl4Aefi rurocrun< Qnryp u o6r€uon reoMerpr{qecKrD(

TEJI.

Ilpnrvrepn pemerurfi an00epemuaJrbHbrx ypannennfi. Marelrafli.r@Koe MoAennpoBaurre
peaJrbHbD( npoqeccoB c noMorrlbp auQQepemrnaJrbHbrx 5pannexufi.



IIJIAHI{PYEMbIE PE3YJIbTATbI OCBOEHI,I' YTIEEHO|O KYPCA (AJITEBPA I4 TI{IIAIIA
MATEMATI4IECKO|O AI{A}II{3o (yrJryEJrEHHhrr; ypoBEHb) HA ypoBr{E cpE,U{Ero
oBr r {F.ro oEPA3OBAHI,ITI

JIIIqHOCTHbIE PE3YJIbTATbI

1) rparqAancKoro Boctrf,Tanf,f, :

cQoprr,rnponanHocrb rporAarrcKofi nosrnlrm o6y.rarorqeroc, KaK aror{BrroFo u orBerqrBeHHoro
ruleHa poccnficroro o6ulecrs4 flpeAqraBJleu]re o MareMaruqecKrrx ocHonax Qyxxlg{oHnpoBaHut
pa3nl{qHbD( crpyKryp' lwteruni, flpoqeryp rpaXAaHcKoFo o6rqecrsa (rrr6opu, o[pocbr u 4pyroe),
)[ueH[re arauuo4eficBoBarb c coru{aJlbnhrMn lrHcrrrryraM}r B coorBercrB}ru c ro< QymqnrMu n
HA3HAqEHTTEM;

2) narpnorf,qeicnoro Boctrf,Taf,nfl :
cQopunponannocrr pocorficnofi rpaxgaHcroft nrerrrrurrocrr{, yB&r(eHr{r K rrpouuroMy H

HacrotlrleMy poccnficroi MareMaruKr{, rleHHocrHoe orHomeHre K AocrrorceHurM poccrftcrrn<
MareMarllKon n poccnficrofi uareuarnqecrofi [r(oJrbr, ncnoJrb3oBaurie gTrD( AocrrDr(enufi s Apynd(
HayKDq rexHonorufl& cQepar gKoHoMr{Ku;

3) .qyxonno-apaBcrBennono Boctrf,Taf, f, f, :
oco3HaHlre .QxoBHEn( qemroctefi poccnficnoro HapoA4 cQopuuponannocrl rrpaBcrBeHHoro

co3HaHrtt, gTl,rqecKoro noBeAeHrls, cBr3aunoro c [paKfl{qecKrrM npI,rMeHeHreM aocmoxernrfi HayKH r,r

AeflreJlbHocrbro 5ru€Horo, oco3HaH[e nnqHoro BKrrAAa B nocrpoeHr{e ymoirnrnoro 6y4nqero;
4) ecrernrecKono Boctrf,Taf, nx:
SCTeTI{qeCKOe OTHOIIIeHI,Te K Mnpy, BK,rroqar gcTeTlilcy MareMaTI{qecKrD( 3aKoHouepnocrefi,

o6rerroa, 3aAaq, pemerurfi, paccpr<4eHufi, BocnptrrrmruBocrb K MareMarr{qecKlM acneKTaM paslrr.rqHb[x

BnAOB HCr(yCCTBa;

5) QnrnrecKoro Boctrf,Tannr:
cSoprr,rnpoaannocrb yMeH[fl npuMeHrrl MareMarr{qecKr{e 3HaHrr.fl B HHrepecil( 3AopoBoro H

6egonacnoro o6pasa xla:tHn, orBercrBeHHoe orHor[eH[e K cBoeMy 3AopoBbro (s,qopoaoe [nraHne,
c6anaHcnposaHHBlfi pexlrM ganrrufi H orAbn€, peryJrrpHar Qnsr.recnar aKruBuocrb), Qusnrecroe
coBeprueHcrBoBaHlle nplr 3aHrrrrfi c[oprr{BHo-o3AopoBrrrenrnofi gerrelluocrlro;

6) rpyaonoFo Boctrf,Taf, f,c:
romBHocrb K rpyry, oco3HaHr{e rlenHocrn rpygoruo6ur, }rrrrepec K pa3nurrHbrrr,r cQeparrr

npoQeccnonanrsofi AesrenbHocrlt, cBr3aHHbrM c MareMaruxofi n e€ flpruroxeHrrrMn, )a,{eHrre coBepluarb
ocognannuft nu6op 6yryrqefi npo$eccnu v peaJrn3oBbrBarb co6cmennrre xrBHeHnbre rrJrarrbr,

roroBHocrb rn cnoco6socrr K MareMarl{qecKorr{y o6pasoaanrno u carrloo6paroBannro Ha npornreHun
scefi xl3Hlr, roroBHocrb K arcnBHor{y fracrr{rc B perrreHr{n npanTruecKr{x 3aAarr Mareuanrqecrofi
HanpaBrreHHocTn;

7) erorrornqecKono Bocnf,Tanf, c :

cQoprr,rupoaannocrb gxoJrornqecrofi Kynbrypbr, noHrrManr,re Brrvrrrunr, corluaJrbHo-gKoHoMrqecrcro(
npoqeccoB Ha cocrorHue npnpoAHofi u coquanrnoi cpe,qrr, oco3Haune mo6anrnoro xapaKTepa
gKoJrorrlecruor npo6reM, opueHTarldr Ha npnMeueHue MareMarr{qecxm sHaHHri Arr peueHr{f, 3aAarr B

o6lacrn oKpyxarcqeft cpeAu, ruasnpoBan[e nogrynKoB r{ orIeHKr{ rD( Bo3MoxH6x noclegcrarai 4nr
oKpyrraroqefi cpe4u;

8) qennocrf, f,aJnrnoFo tro3naf,f,f,:
cQoprr.rnponauHocrb MnpoBo$peHnr, coorBercrByroqero coBpeMeHHorry ypoBHp pa3Bnrnf,

Hayrr u o6rqectrennofi npaKrurr{, noHuManrre MareMaraqrecrofi nayru rar cQepu qenogeqecrofi

AetreJlbHocrn, gTarroB ed paaaunrx H 3HaquMocrn Art pa3BnTnf, IIIiBItJIIrilaqnn, oRrraAeH[e x3bIKoM

MarsMarlrrx [I MareMarr{qecrcofi 4yrrtypoi rar cpeAcrBoM no3HaHHr Mrdpa, roroBnocrb oc)mlecrBJrrrb
npoeKrHJ[o Il HccreAoBaTellbcxyrc AerrenbHocTb ]'Jd,w'D,uwurbHo Il B rpyrme.



METAIIPE/4\IETHbIB PE3yJIbTATbI

ffosnaaarerbf, bre yf, f, BepcaJrbnbre y.rednrre Aef, crnns
Eecoshre norf,qecnf,e .uef,crsns:
BErtBIIf,rb H XapalceprBoBarb cylqecrBeHHbre npIEHarU MareMarr{qecrro< o6rerroB, rroHtrrHri,

oruouertr{fi Mex4/ noHtrlitMrr, r[oprr'rylnpoBarb onpeAeneHr{f, nonmrdi, ycraHaRrruBarb cyrqecrBemrufi
nprcHaK rnaccuQnraqrur' ocuoBtlHl{t rurr o6o6ueHxr n cpaBHeHxr, Kpr{repuu npoBoArilnoro aganr{n;

BocnpI{HI{Marb, Qoprr,rynnponarr v npeo6paronhrBaTb c)D(AeHxr: )mBepArmeJrbgBre rr
orpurlarelbr{bre, eAI{Hr{qH6re, qacrHbre n o6rqrae, ycnoBHhre;

BErtBJrf,Tb MareMarl{qecxle 3aKoHoMepHocrl{, B3auMocBr3I{ I{ [porrrBopeqnr e Saloa:<, Aarrrlbrx,na6logenurx u yBepxAeHnfi, [peAJlararb Kpr{T€prru Nrs BBrrBJreHnf, 3anoHoMepHocreft u
npornropeunfi;

AeIIaTb BBTBOAEI C LICnOJIb3OBaHUeM 3aKOHOB JIOMKI{, Ae.q/I(TltBHhrr( u urrA/ICTTiBHbIX
yMo3arc[roqerurfi, yuosarcmoqeruui rro aHaJror[x;

npoBoAUTb caMocrotreJlbHo AoKa3are,nbctBa MareMarEqecKrD(
[porrBHoro), BLrqpauBar6 apryr{eHrar{rp, flprrBoA]nb npr{MepH r{
co6crserilrhre cyxAeHufl H BhrBoAbr;

nu6nparr cnoco6 penemrt yve6Hofi 3aAawr (cparmnau HecKoJrbKo BapriarrroB pertreHsr,
nu6nparr Han6olee noAXorflIIIId c yv€tou caMocrorrerrbno BbrAerrenrorx rcprrrepnea).

Earonnre f, ccrreAoBareJrbcKf, e Aef,crnns:
HcnoJlb3oBarb Borlpocbl KaK uccneAoBareJrrcxr.rfi [HcrpyMerr no3Haur{.r, Soprr,rynrponarr

Bo4pochl' Qnxcnpyroune nporlrBopeque, npo6nerr,ry, ycraHaBrruBarb ucKoMoe u AaHHoe, Qopurpoaag
runoTe3y, apryIterITI{pOBaTb CBOIO no3urlilo, MHeHile;

rlpoBoAlirb caMocro.nreJlbHo cIUIaHr{posaHHHfi gKcnepnMerrr, nccJreAoBarrne no ycraHoerreHrro
oco6enHocrefi uareuarrqecKoro o6sem4 rBJIeHur, npoqecca, BhIf,BJreHIrIo 3aBncuMocrefi uex4l
o6terctaun, rBJreH[flMI{, upoqeccaMr{;

caMocrosrerbHo Qoprr'rynnpouan o6o6rqernu n BbrBoAhr rro pe3yrbraraM npone4dmroro
na6ruoAeHns, HccJIeAoBarIut, olleHnBarb AocrloBepHocrb noJrJ reHHE[x pe3yJl6TaroB, BbrBoAoB u
o6o6qennfi;

nporHo3lrpoBarb Bo3Mo)KHOe pa3Br{THe npoqecc4 a Taro|(e Bhr/lBr.trarb npeAnonoxeEE o ero
pa3Br{rnH B HOBbTX ycnoBnfi.

Padora c rn$opuaqneft:
BhltBJltrb neQnrryrru nnQoprrraqnu, AaHHEf,x, neo6xoArnrrbrx AJrr orBera Ha Bonpoc Ir AJrr pemeHnt

3aAarlu;

nu6npan nxQopuarpno rB uqroqHriKoB paurruHElx r]rrroB, anarr8[poBarb, crrcreMaru34poBarb
E rtrrep[pef,r{ponam unQopMar[ilo paulrrqrc[x BEAoB u Qoprrr [peAcraBrreHur;

crpyKrypnpoaa$ rurQopMallxrc, npeAcraBJrrrb e€ n paenr.nrrx Qopuax, ruurrocrprrpoBarb
rparlrrecru;

oIIeHI'IBarb nqA€rcroct nn$oprrrarfru no caMocrorrenbno cQoprrryanpoBaHnbrM xpnrepnrM.

KouuynnnarnBnbre ynf, BepcaJnnrre yve6nrre gef, cranr
06qenne:
BocnpnHI{MaE n $opuyrupoBarb cyxAeHnr B coorBercrBr{r{ c ycnoBurtuu n qerrf,Mr{ o6rqerurs,

'CHO, 
TOttrIO, TpaMOTHO BhIpOKaTb CBoIO TOTIKy 3peHut B yCTHhD( rl [IlCbMeHHb[r( T€KCIAL AaBaTb

no.scHeHur no xoAy peltreHnr 3qAaqu, KoMMermrpoBarb rroJ$^Iennufi pesylrrar;
B xoAe o6cpr4elrur 34AaBarb Bonpocbr rro cyqecrBy o6cprAaerrrofi reuu, npo6nerrrrr, pemaeuofi

34Aaqll' BbICKa3hIBaTb I{AeIl' HaqeJIeHHbIe Ha IIOIIQK peIIIeHI{fl, COnOCTaBJItTb CBOIi CJDI(AeHflA C

cJDI(AeHI{tMIr APyrm yqacrurtr(oB ArraJrora, o6napyxrnarr patJrr{qne n cxoAcrBo nosraplri, B
roppernrofi Qoprvre rloplrylr.rpoBarb pa3HorJracnr, cBorr Bo3pa:neHrrr;

yraepxuemd (npruue u on
Korrrp[pr{Meprr, o6ocnoBhrBarl



npeAcraBJurrb p$yJlbrarbl pemeHl'rr 34Aarrrd, SKCneplrMeHT4 XCCneAoBaHrnr, npoeKra,
caMocrotreJlbHo Bbl6l{parb r[opuat BblcrymleHxr c yvgrou 3qAaq rtpeserrrarryM n oco6enHocrefi
ayAnTopnlr.

Pery.nrrnanue yf, f, Bepcrurbnbre yre6nrre leicrsnc
Cauoopranf,saqf,s:
cocraBjlrrb IJIaH' aJlroprrM peIIIeHI{t 3aAarl}t, arr6npan cnoco6 peureHrrr c yv€rorrr lMeroulrp(cx

pecypcoB x co6crsemlbrx Bo3MoxHocrefi, apryrrrermlpoBarb u KoppeKnrpoBarb Bapuarrrhr peuemdi c
yv6rou noaofi unSoprraauu.

CauorconrpoJrb, 3uoqnonatrarrf, f, nrerureKT:
BJIaAETb HaBBIKaM[ Ilo3HaBarellrnofi peQaexcrru KaI( oco3Hau]rf, coBepruaeMhrx 4eficranft u

MblcJlnrenbHbx npoqeccoB' ID( p$ynbraroB, RllaAerb cnoco6aun caMorrpoBepKx, caMoKo1rrpoJrt
npoqecca H peyrbrara pemeHur MareMarr{qecrcofi g4Aa.nr;

npeABlrlerb TpyAHOcTI{, KOTophIe MOryI BO3HuKIIytb rtpl{ peIIIeHrur 3QAatm, BHoaImb KOppeICTHBbr
B AetrelbHocrb Ha ocHoBe HoBhD( o6ctorrelrcrB, Aarilrhrx, naiaer*rrx ouur6o& Bbrf,BJreHHbD(
rpy4uomefi;

olreHlrBarb coorBercrBne peynbrara IIem{ Il ycJloBrdtM, o6rxcHrrr npruxHEr AocrrDKeHr{r nn}r
HeAocrIDKeHut peynbraroB AetreJlbHocrH, HD(oAlrrb orun6xy, AaBarb orleHr(y npno6pen€r*roMy onbrry.

Conuectnac Aexrelrbnocrb:
noHxMarb I'r Hc[oJIB3oBarb npel{MyrqecrBa KoMaqAnofi u tlrrAlrBn4/aJrrnofi pa6onrr npg peureg1x

yve6nrrx 3aAaq' [p]rHlMarb IIeJIb coBMecrnofi Aer:renbHocnr, nnaHupoBarb opranrBarlno conuecprofi
pa6oru, pacnpeAerf,Tb nrgu pa6or, AoroBapr{Barbcr, o6c5nr4arb npoqecc n peynbrar pa6oru,
o6o6rqarr MHeHrrr HecKonEKrD( arcAefi;

yrlacrBoBarb B rpymloBhD( rloprr.ror pa6oru (o6cprcaerurr, o6uen uneruli, ((Mo3roBbre mrypMbD)
u nHEIe)' BEInoJIHf,Tb cBolo qacrb pa6oru u KoopAllHupoBarb cBorr geficrnnr c ApyruMlr rureHaMlt
KoMaITIDI' olleHnBarb KarlecrBo cBoeno BKnAAa s o6rurrfi nporyrcr rro Kpnrepnru, c$opuynnpoBauHbrM
fracrHnKaMn B3auMoAeficmnr.

mE IIdETIILIE PE3yJrbTAThr

K ronrry o6yvenur s 10 Kracce o6yvarorryficr noJryqrr cne4/prque npeAMerHbre p€ynbrar6r no
orAenbHhlM TeMaM pa6ovefi nporpaJulrml yre6noro Kypca <Alre6pa ri HaqaJra MareMar[qecKoFo
AHAJIH3D):

rfnqla f, Bbtqf,cflef,f,s:
cno6ogno o[epnpoBarb noHf,rusMn: parluoHaJrbHoe qr{cJro, GcroneqHaf, nep}roAmecxar 4po6r,

npoqembl' IrppaqnoHUlbHoe qHcJIo, MHo)KegTBa pal[roHaJrbHb[x r'r 4eficrnnranbHLrx qnceJl, Mo.ryJrL
4efimnutenbHoFo rucna;

rrprrMelflrb npo6ra n [poqelrrbl AJII perueHrdr nprrruqrorbD( 3qAarr rrs palJTr,trrHED( orpaclefi gHarufr
n peanrnofi xu3HH;

npl{MeHtrb npn6arorc€aHble BbrrrltcJrenr{r, npaBnJra orpyrnerilrfl, nprnoqKy u oqeHrcy peyJrbrara
nrr.rucnenri;

cno6o4Ho onepnpoBarb rroHf,TueM: creneHb c rlerrbrM noKa3areneM, r{cnoJrl3oBarl no.e(oArrq/ro
0opmy 3arrxcn 4efimnnre,nrulrx qucen Arrr pe[reHnr npaKTruecxrn( 3aAarr rr npeAcraBJreH[f, AaHHbnq

cno6o4Ho onepnpoBarb noHrrHeM: apnQrr,rerr.recnufi ropeub HalypaJrbHofi meneHn;
cso6oAHo onepnpoBarb nolrf,TueM: creneHb c paqroHaJrbHbrM rroKa3areneM;
cno6oAxo onepnpoBarl [oHf,Tr,LtMIr: norapuQrr,r.ildcnq AecflTruHbre n HarypaJrbHbre lorapnQuu;
cno6o4no onep[poBarb rlonrrltf,Mr{: cnr{/c, Kocr{rryc, TaHreHc, Korauneuc qr{cJroBoro apryMerrra;
onep[poBaTb noHflTHf,MH: apKCItt{/C, apKKocnHyc n apKTaHf€Hc rrucnoBoro aprytiellTa.
Vpaanennr f, nepaBef,crBa:



CBO6OAHO ONEPHPOBATb NOHflTII'MII: TOXAECTBO, YPABHEHIIE, HEPABEHCTBO,
ypaBHeHI4t n ypaBHeHns-cJIeAcrBHt, paBHocliJrbHBre HepaBeHcrBa;

paBHocnrrbHBre

rlpuMelrarb paSJrI{qIrBIe MeroABI pelueHr{f, paqr{oHaJrbHDlx n apo6no-parlHoHanbHhrx ypaauenufi,
[prdMeHf,TB MeTOA HrrTepBaJroB AJrr perueHDu HepaBeHCTB;

cro6oAno onepnpoBarb nolrtrTlrf,Mll: MHoro.tnen or ognofi nepeuennofi, MHorowreH c rlerrhrMr{
xosQQnrprelrraMl'I' KopHu MHoro.ulenq nplrMeHrrb AeJreHne MHorowreHa Ha MHoroure' c ocrarKoM,
reopeMy Eesy u reopeMy Bnera Anr petneun 3qAaq;

cso6oAHo ollepldpoBarl norrrrltf,Ml{: cr{creMa rutrelnurx 5pannennfi, Marpnqq olpeAennrerrb
MarpI'rrIEI 2 x2 Iteror€oMerpl{qecxufi ctrnrcn, [cnoJrb3oBarscsoficrBaonpeAey1111em 2x2 Nv
BhlrrHcJreHrrf, ero 3HarleHut' npuMeHf,rb onpeAeJI[TeJIIr AJII pelueHxt cncTeMbl rurlrefiirrr:< 5paaneruui,
MoAellnpoBarb peaJrbHbre craTyaruu c noMorrlnro c[rcreMlr nunefirorx 5panneuufi, nccneAoBarb
noclpoeHHble MoAenI{ c noMorrFlo Marprut n onpegelrre,neft, }firrepnpsrHpoBarb nonyverurufi
pe3yJrbTaT;

ncnoJlb3oBarb csoficrBa AeficrBlrfi c KopHrMn Alrr npeo6pa3oBar[r nrrpaxemni;
BBInoJIIrrrb npeo6paronaHl{t qncloBhrx Blrpalnennri, co4epxarqrm creneHu c paqnoHaJrbHbrM

NOK&NTEJIEM;

ucrlonb3oBarb csoficrsarorapnQrr,ror AJII npedpa3oBaHr,rr norapnQuxvecrrl( nuparxerudi;
cso6o.qHo onep[poBarl [oHrrurMu: HpparluoHaJrbHbre, rrora3are.rrbHhre E lorapuQur.recrne

ypaBHeHI{t, H0(OAIiTb ID( peEeHnt c IIOMOIIIbIo paBHoc}IJIbIIbx nepexoAOB IuIu oCyqecTBJItt flpoBepry
xopHeE;

npl{MeHflrB ocHoBHbIe rprroHoMerpr{rr@Kue Qopuynu Nrr. npeo6patoaarur
TprroHoMerpr{qecKrD( nupancennfi ;

cno6oAno onepnpoBarb rlonflrlieM: Tp[roHoMcrprr@Koe ypaBHeHHe, [pnMenf,rb neo6xoAm,rne
Qoprr'rynu Arrr peruexur ocHoBnhrx rurroB TpuroHoMerpr{qecxn( ypaaneHufi;

MoAe[[poBarb peanbHble crrryaruu Ha r3hrre alre6pu, cocraBrrf,Tb Bhrpo(eHur, J(paBHeHr{r,
HepaBeHcrBa no ycIIoBIIIO 3a,AarIU, nccJreAoBaTb nocrpoeHHhre MoAeJrH c EcnoJrb3oBaHueM armapara
anre6prr.

iDynnqnn r npaQnnn:
cso6oAHo onep[poBarb noHflrntMu: rpymuur, cnoco6u 3aAaunf, Qynrurn, BsauMHo o6parnue

Qynruunr, KoMno3l{q[t r[yHIcrryrfi, rpaQrK Qynxqnu, BErnoJrHrrb eneMenrapnlre upeo6pasoBaur{t
rpaQrucon Qynrqufi;

cao6o4no onepnpoBarb nol{trurMrr: o6lacrr onpeAerreHr{f, n MHoxecrBo gnaqeHrlfi SyHnrynr,
rryan QyHxqun, npoMexJmKr{ 3HarouocrorHcrBa;

cno6o4Ho onepnpoBarb nolrf,TntMn: q€nrrre u ne.refirbre Synrcruu, nepnoAmecxue $ynxrpnr,
npoMoKJrmlr MoHoroHHocru Qynruun, MaKcr{MyMEr H M}rHuMyMbr r[ynnunn, nan6onnruee u
HauMeHbmee 3HarreHue Qyrrcqrna Ha rrpoMoKJmKe;

cno6o4Ho oneprpoBarb noHtrr,lf,Mn: crenenHar Qynruurr c HarJpaJrbHbrM n qerrhrM noKa3arsrreM,
rpaQrnt crenennofi Qynrcqru c HarJpaJrbHhrM r{ rlenbrM noKa3arenerrr, rpaQruc Kopur n-ofi crenenn rcar

QyHxqru o6paraofi crerreHx c HaryparrbnhrM rroKa3arerreM;

onepnpoBarb nonrrutMlr: mnefinar, KBn^Farrurar n 4po6Ho-nnHefiHas Qymqnn, BbrrroJrHflrb
greMeHTapHoe uccneAoBaHue n nocrpoenue rl rparlracoa;

cno6o,qno onepnpoBarb noHrru.rMr'r: rroKa3areJrbHar n norapuQuu.recrar QyHxunn, ror csoficrBa
n rpaQrmn, HcnoJrb3oBarb rx rpaQnnu AJrr pe[reHnr lpanHeHnfi;

cno6o4no onepnpoBarb noHrrrlrMn: TpnronoMerpmecKaf, or(p]Druocrb, onpeAelreuue
TpnroHoMETpr{rr@KrD( Qpruufi rrncroBoro apryMe}rra;

ncnonb3oBarb rpaQmu Qyaru+rfi Arr nccJreAoBaHur npoqeccoB H 3aBrrcuMocrefi npu pemenrru
3a,Aarl I,I3 Apyrnx yre6Hrrx [peAMeroB u peanrnoi )r(H3Hn, Bbrpor€rb Qopuynartru 3aBlcrrMocrrr Mex.e/
BEITEqTIHAMII;

Ilaqa.lra MareuarnqocnoFo af,aJrn3a:



cBoooAHo onep[poBarb nonrrtltMl{: apnQMsrruecKar n FeoMerpr{rrecKar nporpecc14r,
6ecrconeqno y6uaaloqar r€oMerpl{qecKarr [porpeccru, mrreiurufi u srcnoHenuranssufi pocr, Qopnryna
CJIOXH TX NPOqEIITOB, I{METb TIPEACTABIIEHHE O KOHCTAIITE;

IrcnoJlb3oBarb nporpecculr AJI' perueHur peaJrbHEx sAAarr IIpHKII4AHOrO XapaKrepa;
cgo6o,uno onep[poBarb noHf,TlltMrd: nocJreAoBarerrbHocrb, cnoco6rr 34AaHr{f,

nocJleAoBaTeJllttoct€fi, MoHoT'oHrrbIe Il orpaHnrleHHble [ocJIeAoBaTErIbHocTrir, rroHnMarb ocHoBhr
3apoXAeHHt MareMarl{q@Koro aHaJrn3a KaK aHaJrHga 6ecrone.nro MaJrbrx;

cno6oAno onepnpoBarE rlouf,rutMn: HellpeplrBHbre Qynnrnr, Torrxr pelpErBa rpa6rnca rlynrrpu,
acaMnrorbr rpaQma Qyarualn;

cso6oAHo onepnpoBarE norrf,Tl{eM: Qynxrrrx, HenpepbrBHaf, Ha orpe3re, npuMeHf,Tb csoficrsa
HelpeplrBHhrx QyHrs&fi AJrr pemeHHr 3qAarr;

cao6oAHo onepnpoBarb nonrrlttMu: [epBar r.r BTopar npor{3BoAHbre Qynrcqm, KacareJrBHar K
rpaQrucy Qynrqun;

BbITII{CJItrb npou3BOAHbIe C) ,lMbI, npou3BeAeHr{f,, qacrHoro }t KoMno3HrIrM gnyx Qynxqrfi, 3Harb
rrpou3BoAHbre ereMeHTapmrx Qyxrryri ;

ucnoJlb3oBarb reoMerpruecxld n Qnsrrrecxrfi cMbrcJr npormBoAHofi gnx pemeHr{tr 3qAaq.
Mnoxecrar f, Jrorf,Ka:
cno6o4no onepnpoBarb noHtrnf,Mn: MnoxecrBo, onepar[il{ HaA MHo)r(ecrBaM[;
I{cnoJlb3oBarb reoperl,IKo-MHoxecrBeHHhrfi amrapar AJrr ornrcaHur peaJrbHbD( npoqeccoB H

rnnerrrfi, npn perrrenun 3qAarr u3 ApyrrD( yre6xrx [peAMergB;
cno6ogno o[ep[poBarb rIoHtrTHtMrd: onpeAeJreHrre, TeopeM4 )paBHeH]re-cJreAcrBue, csogcrBo

MareMarr{qecKoro o6rema" AoKa3areJlbcrBo, paBHocuJrbnhle ypaBHeHr{r H HepaBeHcrBa.
K rorury o6yrennr s 11 Kracce o6yraroqlr-cr rorryqm cne4/roqtle npeAMerHbre pe3ynbrarbr no

oTAeJIbHEIM TeMaM pa6ovei nporpaMMbl yre6noro Kypca <Anre6pa n Harrara MareMarr{qecKoro
AHAJI}I3a)):

Ilnqla n Bbrqf,crreuf,f,:
cno6o4no onepnpoBarb nolrf,Tr{tMr{: HarJpaJrbHoe u rleJroe qucJlo, MHoxecrBa HarypaJl6Hhrx r,r

IleJrbrx lI}lceJI' uc[onb3oBarB nprl3HaKx AenllMocrlr qeIIED( utrcelr, HOr{ n HOK narypaJrbuhD( rruceJr,4rrt
perneHr{r 3qAaq, rrpuMenf,rr aJroprrrM EgK[rrIa;

cso6oAHo onep[poBarb [oHtrueM ocrarra no Mo.ryJrro, 3aIIIicErBarb HarypaJrbHLle rrncna B
pa3fl[rrHbrx no3uIInoHHbX CnCTeMa)( CIIIncneHlIf,;

cao6o4no o[epnpoBarb noHf,TlrtMn: KoMruIeKcHoe .nncno u MHoxecrBo KoMrureKcHbrx rqce11,
npeAcraBJrtrb KoM[JreKcHhIe rrucJra n anre6paxuecrofi u 'rpurouoMerpnvecxofi Qoprrre, BlrnoJrHf,Tb
apnQnretrrecKl{e ortepaum c HuMH u nso6paxaru Ha KoopArrnarnofi ruocrocrn.

Vpannennr f, f,epaBef,crBa:
cso6oAHo onep[poBarb rroHf,r[rf,Mu: Hppau{oHaJrbHbre, noK&tarerrbHhre n lorapuQMr{qecrue

HepaBeHcrB4 H&(OAHrb rD( peltreHns c noMorqEp paBHocr{JrbHbrx nepexoAoB;
ocylqecrBJrnrb or6op rcopnefi upu peruennn rpnroHoMerpr{qeoKoro ypaBHeHru;
cno6o4no onepnpoBarl nouf,rueM Tpr{roHoMerprrecroe HepaBeHcrBo, npuuenrrr neo6xoAnuue

Soprr'rynu Arr perueHnf, ocuoBnbrx rr{[oB rp]roHoMerpr{qecnrD( HepaleHcrB;
cso6oAHo onepnpoBarb lolrtrnrMn: c]rcreMa rr coBoKyrrHocrb JpaBHeurfi n HepaBeHcrB,

paBHocltnbHhle cllcreMbl Il cEcreMhl-cJreAcrBltt, Ha(oAr{Tb pemeHr{t cHcreMbl H coBoKyrrHocrefi
paqrloHallbHbx, I{ppaqnoHanbHbf,}L noKa3are,rbH6D( H norapuQrr.rruecrcor ypaurennfi ri HepaBencrB;

pemarb paIIxoHaJIbHbIe, Eppaq{oHaJlbHbre, noKia3are,IrbHhle, lorapn$uuvecrne }r
TpHroHoMef,pr+r@Kr{e ypaBHeHus ri HepaBeHcrBa, coAepxaqxe Mo,ryJr}r n napaMef,pEr;

rtpHMeHxrb rpaQu.recrne MeroAhI AJrr perueHur ypanHeruni n HepaBeHcrB, a rarone 3aAarr c
rrapaMerpaMn;

MoAerrnpoBarl peaJlbHble clrryaquu Ha t3brKe a.nre6prr, cocraBJrf,Tb Bhrpar(eHrrf,, )rpaBHeHnf,,
HepaBeHcTBa n ID( CUCTeMbI no ycJIoBLlrc 3qAaqr{, IlcclleAoBarb nocrpoeHHbre MoAenr{ c ncnoJrb3oBaHr,reM
aflnapara anrre6pu, H]rr€p[per[poBarb noJgfqeanrrfi peynbrar.



(Dynnqnn n rpaenrn:
crpol{Tb rpaQuxu l(oMrlo3nrur Qynrrryfi c noMorrlbrc gneMerrrapHoro nccneAoBaHnr u csorcrs

KoMno3r{qrrr AByx Qyrrqnfi;
crpolrrb reoMerpl{qecue o6paau ypasneHnfi H HepaBencrB Ha KoopAr{HarHofi rurocrocru;
cuo6ogno onepnpoBarl noHflrr{rM}r: rpaQncu rpnroHoMerprrecKrD( Qyrucqufi;
rlpl{MeHtrb Qynxqun AJII MoAeJII{poBaHrrr H nccneAoBarrnr peaJrbnbrx npoqeccoB.
Haqanra Mareuarnqecnono af, aJrf,ga:
nc[oJrbSoBarb npolBBoAlryro AJII nccneAoBaHnt QyHrqrr Ha MoHoroHHocrB r{ g6crpeMyMbr;
HaxoArrrb xau6onruree H HaHMeHbuIee 3HaqeH[r Qyruqnn HerrpepbrBHofi na orpesxe;
ucnoJlb3oBarb npoIBBOAIryo Ant Ha)(OXAeHHT Har[Ir) rrnero perueHnr B npHKrraArff& B TOM rrHcne

coqnaJlbHo-9KOHoMI'{qecKIDq 3AAaqax, AJrr onpeAeJreHHr cKOpOCTrd n ycKopeHnr npoqecca, 3aAaHHOrO
Qoprvrynofi rurz rpaQmcorr,r;

cso6oAHo onep[poBarb noHtrutMH: nepnoo6pasHar, orrpeAe.lrdranrrfi HrrrerpaJr, Hil(oA]rrb
neproo6pasHble eJleMelrrapHrx QyHxqafi u BbrrrlrcJrrrb rrrrrerpa.lr no Qopvyne HrroroHa-Jlefi6ruqa;

HaxoArirb ruroul4Au TUTOCKTD( Qnryp n o6r6uu reJr c noMor{bro HrrrerpaJra;
uMerb npeAcraelleHHe O MareMarr{qecKoM MOAeJrnpoBaH}rn Ha np}rMepe cocraBJleHllt

an00epenryaJrbHErx ypanrenr.rfi ;
peluarb [puKn4AIcIe 3qAaqH, B ToM rfitclle corualbHo-gKoHoMrqecKoro n Qnsrvecnoro

xapaKrepa, cpeAcTBaMU MareMarEqecKoro aHaJrrBa.
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yqEBHGMETOruqECKOE OEECrIEtmrrnE oBpA3OBATEJrbrroro llporpccA
OEfl 3ATEJIbIIBIE YqEBHbE MATEPIIAJIbI AIIfl YtIEHro(A

' Maleuanllta: anre6pa u HaqaJIa MareMarr{qecKoro arraJrn3a, r€oMETpnf,. A;rre6pa r{ HarIaJIa

MareMarr{qecKoro aHaJrrBa (n 2 'racrrx), I I rcnacc/ tlacrr l: Mop4ronrv A.f., CeMeHos.B.; gacrr

2: Mop4ronn'r A'f' u Apyme; noA peAarrlrefi Mop.qrosx.ra A.f., o6rqemso c orpaxr.reunofi

orBercrBeHHocrrro olloq MIIEMO3I,IHA)

'Mareuanma: anrt6pa rl HaqaJIa MareMarr{qecKoro arraJru34 r€oMerpnf,. A.nre6pa H HarraJra

MareMarl{qecKoro aHaJIrEa' I I rnacc/ }Iuronrcxuft C.M., flomnoa M.K., peure4narcos H.H. z

Apyrne, Axqnonepnoe o6rqecrao <Hsgareaacrno <<flpocaeqeHue>

METOMqECKnE MATEptrAJrhr &IIfl yqaTEJL

JI'A' AnercarlApoBa Ame6pa Il HaqaJIa anaJrrrsa. caMocrosrerrrnue pa6oru l0 rcnacc. - M.:

Mxeuornn4 2018;

finns6ypr B'I4' Anre6pa H HarlaJra aHaJIrBa. l0 ruracc. Korrrpo*nrre pa6oru - M.: Mnerr,ro3nHa-

2018.

A'f' Mop.qxoauv Arre6pa r.r HarraJra anannsa.r0-l l. Metoarqecroe noco6 ue Nny,,,men . _ M.:
Mnerrrosuna, 2017;

Mareuarnca' Exene4enrHoe npuJroxeH[e K rarere <fleproe ceurr6po;

Mareuanma B rm(oJre. Exeuecrqrrnfi na,rqsg-re,ro4uvecrcrrfi xcyp'aJr.

c6opuzxu Arrr roAroroBKr{ r{ rpoBeAennr Efg no peAaKrlnefi.ftqeHKo 20lg-2020 *.
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