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TI O'I C HI,I T E JIb HAfl 3 A[I4 C KA
Pa6o.ras [porpaMMa yue6uoro Kypca <Anre6pa u Harraila MareMaruqecxoro

ananLrsa>> 6asosoro ypoBH.fl 4nr o6yuarcuzxc.fl 10 -11 Kraccos pa:paSorala Ha

ocHoBe @e4epanrHoro rocylapcrBeHHoro oSpa^:onareJrbHoro craHAapra cpeAHero

o6qero o6pasonaHrax, c y.r€:rour coBpeMeHHbrx MrrpoBblx rpe6onauufi,

npeAbflBnfleMbrx K MareMarr,rqecxoMy oSpasonaHrrro, r4 TpaAr{uuitt poccuficroro
o6pa:onauu.a. Pealu:aqws nporpaMMbr o6ecue.{zsaet oBJIaAeHI4e KrrorreBblMla

KOMfreTeHr\vrflMId, cocTaBJrflrorrllrMrr ocHoBy An{ caMopa3BuTtlfl. I,r neilpepbIBHofo

o6pasonaHr4-f,, IleJlocrHocrb o6rqexynbrypHofo, JurrrHocrHoro rr fro3HaBareJrbHoro

pa3BLtrvrfl Jr r4r{Hocrr4 oSyuaroq vxcfl ,

IIE JII4 t{3ytlEHl/tfl }ruIBE HOI O KI/PCA

I{ypc <AnreSpa v LrarTara MareMarLrqecKoro aHalrv3a>> flBlrfl.erefl oAHHM H3

uau6oree 3HaqrrMbrx B rtporpaMMe crapruefi IIIKoJIrI, nocl(oillbKy, c oAuofi

cropoHbr, oH oSecne.{ueaer HHcrpyMeHTanbHy}o Sazy r,nfl rzreyv.eHr4l Bcex

ecrecrBeHHo-HayqHbrx KypcoB) a c apyrofi cropoHbr, Sopnrupyer rorkltlecKoe 14

a6crpaxuroe MbrruJreHue yqallr4xcf, Ha ypoBHe, Heo6xoAurvtou [nfl ocBoeHH-rI

KypcoB uuQopuaruru, o6qecrsogHanLrfl, LrcropLrur, cJIoBecHocrI{. B paMKax

AaHHOTO Kypoa rrarquecs oBJraAeBaroT yHI,IBepcaJIbHbIM f3bIKOM COnperrAeUUOfi

HayKr4, Koropa, Sopvryrupyer cBor4 Aocrr4xeHl4fl B MareMarlar-IecKofi Sopue.
Kypc anre6prr 14:rraqaJr MareMarr4rrecKoro aHarwr3a 3aKJIaAbIBaer ocHoBy l.tts

yc[erxHoro oBJraAeHHfl 3aKoHaMr,r lluzuxu, xt4Mltv) Suotoruu, rloHHMaHI4n

ocHoBHbrx reuAeuuufi 3KoHoMHKIT Lt o6rqecreeuuofi )Kvr3HW, [o3Bor.f,er

opr,reHTr4poBarbcfl B coBpeMeHHbrx qr,r$ponux I4 KoMnbrorepHblx rexHoJlotl4trx,

yBepeHHo r{cloJrb3oBarb r{x B [oBceAHensofi rtI43HLI. B roxe BpeMs oBiIaAeHHe

a6crparrHbrMr{ 14 floruqecrr4 crporr{Mr4 MareMar[qecKuMla KoHcrpyKIJLrflMH

p€BBuBaer yMeHHe HaxoAHTb 3aKoHoMepHocrl4, o6ocnonunam I4crl4HHocrb

yrBepxAeH:r,fl, Lrcrro,rrb3oBarb o6o6rqeuLre kr KoHKperI43aIIulo, a6ctparvtpoBaHl4e H

aHaJrorlrrc, Qopvrrapyer Kpearr{BHoe Lr KpurkrqqcKoe MbIIIrJIeHIae. B xo.{e v3y.ueHrfl.

alre6prr u HarraJI MareMaraLlecl(oro aHalrprca B crapruefi trrKone yLrauJhectt

nonyqa]or Hosufi orrbrr perueHu, npuKnaAHblx 3a4a,u, caMocrorlTe,rlbHoro

nocrpoeHa, MareMarr4r{ecKr4x MoAenefi peanurtlx caTya:qwit u uHTepnpera\uvt

nonyr{eHHbrx perueuafi, 3HaKoMflTc.rr c npl4MepaMu MareMaruqecKI4x

3aKor-roMepHoc'refi B [pupoAe, HayKe v B ucKyccrBe, c BLrAaIo[IHMr4ctI

M aTeMaTI{qecKuMH OTKpbITHfl MV L4 I{X aBTOpaMU.

Kypc oSla4aer 3HaLrHTenbHbrM BocrruTarenbHblM rIoreHUI{a-[oM, xoropltfr
peanu3yercq KaK rrepe3 yue6nrrfi Mareparan cnoco6crnyrorqrafi SopnarzpoBaHl4lo

HayqHoro Mr4poBo33peHz\ TaK w qepe3 cnequrfuxy y.Ie5nofi Aerre,rlbHocrl4,



rpe6yrorqefi
KOHTIeHTpATJ]4LT

caMocTo{TeJrr,HocTr4, aKKypaTHocTI4, npoAOn}Kzreltgofi
BHT4MaHI{fl lr OTBeTCTBeHHOCTkT 3a nonyqeHHbrfr pe3ynbTaT.

B ocHoBe MeToAHKLI o6yreuur arre6pe v HarraJraM MareMarr{qecKoro
aHarrkr3a Jrexr.rT Ae.f, TeJrbH o cTHhrfi np aHrIHII o 6yue nzx.

Crpyxrypa Kyp c a < An re 6pa 14 Havara Mare M arr4qe cKo ro aHarrarca>> B Krroqaer
cneAyIolIIHe conepll(areJlbHo-MeroAI4r{ecKHe lrvtHprr: <I{acla kr BErr{r4cJreHr4r)),

<(Dynxqzu kr rpa@uxu>, <Ypanueuzx Lr HepaBeHcrBa)), <<r-ra'aana

MareMarl4r{ecKoro aHaIrv3a>>, <MHo)r(ecrBa Lr JIorI{Ka)). Bce ocHoBr-rbre

coAepx(aTenbHo-MeToAHqecKr4e IILIHLIL4 U3yqarOTCrI Ha npOTrI)r(eHr4r4 AByx J'IeT

oSyueHzr B craplxefi ruxore, ecrecrBeHHo AorronHm Apyr lpyra 14 rrocreneHHo
Hacr,rrqa.f,cr, HoBr,rMH TeMaMh kr pa3AenaMH. flanHrrfi Kypc flB[r'.ercfl
I,IHTerparIzBHbIM, rIocKoJIbKy o6regwuter B ce6e coAepxaHlre HecKoJrbKt,tx

MareMarnqecKl4x Akrarfvr-rlrkru: ame6pa, TpufoHoMerpar, MareMar[.recxufi aHalrw3)

TeopI4rI MHoxecrs Ia Ap. IIo uepe roro r(aK y.uauJuecfl oBnaAeBaror ece 6olee
IxI4poI(aM MareMarar{ecKr4M a[naparoM, y HHx nocneAoBarenbHo Sopriaapyerct t4

coBeptueHcTByeTc, yMeHI4e CTpOr4TE, MaTeMaTprqeCKyrO MOAenb peanr,nofi
curyar\vu, [pr4MeHrrb 3:r^aHvrs., [oryrreHHbre B Kypce <<Anre6pa v Haqara
MareMarklrlecKoro aHaJrkr3a>>, Arrfl perrreHzr caMocrosreJrbHo c$oprraylnpoaauHofi
MareMarl{.recKofi 3aI.a-.ru, a 3areM r4HTepnperr{poBarb nonyrreHHufi pesynbrar.

CogepxareJlbHo-MeroAl4r{ecKafl rrr4Hr4fl <r{ucna r{ Bbrqr{cJreHurr)) 3aBeprxaer

SopnrzpoBaHLle HaBbIKoB rrcnoJrb3oBaHufl.{eficrnureJrbHbrx quceJr, Koropoe 6uno
Harlaro B ocHoBHofi urxore. B crapruefi rrrKoJre oco6oe BHHMaHr4e yAen.f,erc,

SopuupoBaHl4lo flpoqHblx Bblrrzcrr4TeJrbHbrx HaBbrKoB, BKJrroqarcuux B ce6q
IrcloJIb3oBaHLIe pa3[HrIH6Ix $oprur sailucu AeficrBr4TeJrbHoro qLrcra, yMeHue

paIILIoHzLnbHo BbrrroJrH.rrrb Aefi.crsvr c HLrMv1 Aenarb npr4KHIKy, oUeHHBarb

pe3ynbrar. O6yuaroql4ec-s noryqalor HaBbrKr{ rtpultuxdssrrx nrruzcleuufi,
BbInorHeHHq Aefr,clrrair c qr4crraMw, 3arr4caHHbrMr4 B craH4aprHofi $opnae,
IrcIIoJrb3oBaHVfl MareMarlrrlecKlzx KoHCTaHT, oUeHuBaHLrfl rtLrcroBblx nrtpa>xeuufi.

J\uHuq <Vpanneuvfl Lr HepaBeHcrBa) peanr{3yerc{ Ha npors)r<eLrwvr Bcero

oSyueuu.rr B crapruefi rrrKoJre, nocKonbr(y B r(ax{AoM pa3Aene nporpaMMbr

npeAycMorpeHo perxeHae coorBercrByrorrlax 3aAaq. OSyuaroulveefl oBJraAeBaror

pa3JII4LIHbIMLI MeTOAaMr4 pelxeHHq qeJrr,rx, parIHOHanbHbrx, Hppar(HOHaJrbHbrX,

noKa3areJlbHbrx, noraprar]uzqecKHx v rpprroHoMerplrqecKltx ypaerteuufr,
HepaBeHcrB u t1x cncreM. IlolyveuHbre yMeH:afl wcrtoJrb3yrorcq npkr vcaneloBaHHrr

$yurqilfi c rloMorllbro npoasao4uofi, perrreHzi4 npuKnaAHbrx 3aAaLr 14 3a1au Ha

HaxoxAeHl4e sau6omruux Lr Har4MeHburlrx sua.reuafi Syur<qzz. fauaan
coAepx(areJlbHas IrLtHVfl BKnroqaer B ceSq raKlr(e (lopiraupoBaHae yweuui.r

BbIIIoJIHrrb pacuerrr ro Soprraynau, npeo6pa:oBalakrfl rleJrbrx, paqzoHaJrbHbrx,

uppaIIkIoH€uIbHbIx v rprrroHoMerpuqecKnx arrpaxeuzfi, a raKxe nupaxeuzfi,



coAepxalql4x crerreHr{ kr Jroraprr0Mhr. Enaro4apx r43yrreHurc anre6parErrecKoro
Marepualra [poucxoAl,IT 4a"uruefiruee p€BBI4Trre €urropr4TMraqecKoro Lr

a6crpamHoro MsIIIIJIeHI{f, yqauuxctr, $oprr,rupyrorctr HaBLrKr{ AeAyKTr,rBHbrx
paccyN4euIEfi, pa6oru c cI4MBoJrbHbrMrr Sopvrauu, npeAcraBJreHr4{
3aKoHoMepHocrefi v 3aBvrckttraocrefi B BrrAe paBeHcrB kt HepaBeHcrB. Anre6pa
rpeAnaraer e(tcpexrraaurre

ecTecTBeHHo- HayrIHbIX 3a.{arl,

fl3brKa HayKH.

I4HCTpyMeHTbr Anfl perueHHq npaKTHrrecKkrx v
HafJrfl.{Ho AeMoHcTpI,lpyeT cBoI,I BO3MOXHOCTI4 KaK

CoAepNareJrbHo-MeroAuqecKa.f, rruntrfl, <@yHnqnu 14 rpa0ur<m) recHo
nepenneraercfl c ApyfIrMH lrr4HLlflMr4 Kyp}a, IOCKOJTE,Ky B KaKOM-TO CMbrCle :a4adr
nocJleAoBareirbHocrb klr:y.q^euvrr MarepHana. Vlzy'teuue creneuuofi,
rloKa3areJlnuofi , lorapzrf vrz.Iecxofi rr rpzroHoMerpr4r{ecKrrx Synxqnfi , ux caofi crn
u rpa$ur<oB, rrcrroJrb3oBaHue Syuxquft rJu petuelzrfl, 3a1a.r u3 rpyrux yve6uux
npeAMeroB I4 peaJlbHofi xzsHu recHo cB.f,3aHo KaK c MareMarr4qecKuM aHaJrr43oM,

TaK rI c pelxeHlleM ypaBHeuuit r4 HepaBeHcrB. IIpu srou 6oluuoe BHr,rMaHr{e

y,4enqercx @opnrzpoBaHl4ro yMeHH, Bbrpaxam SopvrynaMu 3aBtrct4Mocrr4 MexAy
pa3JIutIHbIMa BeJIUIII4HaMLI, I4cCJIeAoBaTb rtOIyqeHHBIe Qynrqrau, CTpor{Tb krx
rpa$uru. Marepual erofi coAepxaremuofi rruHr4Lr HarIeJreH Ha pa3Br{rue yueuufi
kI HaB6IKOB, IO3BOIflIOIIU4X BbIpaXaTb 3aBI4CLIMOCTI4 MeXAy BeII4[II4HaMA B

pasilllqHofi $opue: aHanuruuecrofi, rpa$uuecrofi z cJroBecHofi. Ero r{3yrreHr,re

cnocoScrByer pa3BI4THro anroparMur,recKoro MbrrrrJreHrrr, cloco6socru K

o 6o 5ruen vw Lr KoHKperr4 3ar\Lrv, H cno Jr b3 o BaHr.rrc auatorufr .
Co4epNareJlbHafl IrLrHWfl <Ha.Iana MareMarl{rlecKoro alalrw3a>> Iro3BoJItrer

cyrqecTBeHHo paclllltpuTb Kpyf Kar( MaTeMaTr4r{ecKr4x, Tar( H npuKnaAHbix 3aAaq,

AocryrlHbtx oSyuaroull4Mcrl, y I(oropbrx ro-sBrrlercrt Bo3Mo)r(Hocrb r4ccneAoB arb Ll

crpolITb rpacpnxra $yHxqzfr, onpeAenflTb vrx sauSotaruue kr Har.rMeHbupre

3Har{eHas, BbItrHcJI{Tb nnoruaAu cpnryp r,r o6rdnmr reJr, Haxo Lvr'tb oKopocrr4 v
ycKopeHutr [poueccoB. flaruruax coAepxareJibHa.s rtrHvrfl orKpbrBaer HoBr,re

Bo3Mox(Hocra rtocrpoeHHfl MareMarHLrecKHx rr,ro4elefi peaJrbHbrx cwtyaquil,
Haxo)KAeHVfl Hal,,Inyqluefo perxeHl4rr B npl4KnaAHbrx, B ToM Lrr4cre corlr4aJrrbHo-

sKoHoMHLIecKHX, 3aAaqax. 3uaxoucrBo c ocHoBaMH r.r.areMarprrrecKoro aHailh3a
cuoco6crByer pa3BHTI4ro a6crparcrHoro, QopvranrHo-rotr{r{ecKoro v KpearuBHoro
MbIIrrJIeHHq, $opuzpoBaHHro yir,reuuft pacrro3HaBar6 npo{BneHHfl 3aKoHoB

MareMarI4KpI B HayKe, TexHHKe v HcxyccrBe. O6yuaroulv.ecfl y3uaror o

BbIIaTUI4XC' pe3ynbTaTax, nonyLreHHbrx B xoAe pa3Bkl.tllfl MaTeMaTrzKr4 r(at(

HayKH, 14 r4X aBTOpaX.

Co4epx<areJ'IbHo-MeroAl4qecKafl Jrr4Hkrq (MHor(ecrBa r.r JrorHKa) B ocHoBHoM

rrocBflrueHa 3JIeMeHTaM TeopHH MHoxecrB. Teoperuxo-MHo)KecrBerrHbre
npeAcraBlreHlafl npoHl43brBaror Becr, Kypc rxxoJrbHofi nrareuarprKpr rr [peAnararor



Har46onee yHr4BepcanbHr,rfr q3r,rK, oSr,eAranqrorqllfi Bce pa3AeJIbI MareMaruxu u ed

[pr4no)Keuuit, onn cBtr3brBaror pa3Hr,re MareMarl{r.IecKl4e Akrcrryrrnvl-Ibl B eAHHoe

Uenoe. llosrouy Balr(Ho larb Bo3MoxHocrb rxKonbHr4l(y IIoHIrMarr, Teoperuro-

MHoxecrseHHtrfi -f,31,1( conpeuenHofi MareMar[I(H vr I,Ic[onb3oBarb ero Entr

BbrpalKeH wfl cBowx lrucrefi .

B Kypce <Anre6pa 14 Haqura MareMarr4rrecKoro aHalrvr3a>> npucyrcrByror

TAKXE ocHoBbI MareMarr4qecKoro MOAeJII4pOBAHLTfl, KOTOpbre npI43BaHbI

c$oprraupoBarb HaBbrKLr nocrpoeHr4q MoAerefi peanrnblx cl4Tyalluit, uccneloBarrfl
grrrx MoAeJIefi c ttoMolrlbro amlapara aJrre6pbl I{ MareMarl{qecroro aHalrkr3a vr

r4HTepnperar\krvr nonyqeHHbrx pe3ynbraroB. Taxne 3ailaHkrfl. BrIJIereHbt n rca>r4r,tfi

r43 pa3AenoB flpofpaMMbr, frocKoJrbKy Becb MaTepHan Kypca IxI4poKo Hc[onb3yeTcq

AJrfl peueHr4.rr nprrKJraAHbrx 3aAarr. IIpu peureHnu peaJIbHbIX npaKTI{qecKHX 3a[a-u

yqarquec.rr pa3Br4Baror Ha6troAareJrbHocrr, yMeH[e HaxoAI{Tb 3aKoHoMepHocrl{,

alcrparupoBarbc.fi, ucrroJrb3oBarb aHaJrorr{ro, o6o6ulam v KoHKperl{3l{poBarb

upo6neuy. [exrelbHocrb rro SopvrrapoBaHulo HaBbIKoB pelxeHl{r npHKnaAHbIx

3atra,r opraHr43yercfl B npoqecce r43yqeHkrfl, Bcex reM Kypca <Alre6pa h Haqaila

M areM aTI4q e cKo f o aHaIIpI3a>> .

MECTO YTIEEHOTO KYPCA B YTIEEHOM fIJIAHE

B yve6uovr rrJraHe Ha rl3yrreHr4e Kypca arre6prt h HarraJI MareMarurlecroro

alailu3a ua 5a:oeoM ypoBHe orBoAr4Tcs 2 saca B HeAenro s 10 xracce u 3 Llaca B

HeAeJIlo n 1 1 r<nacce, Bcero 3a ABa roAa oSyvenun - 170 qacoB.



COAEPXAHITE yrrEEHOrO KyPCA

10 KJIACC

rluc.na rr BblrrucJr eHlIfl
PauuouatbHbre qr{cJra. O6HKHoseHHbre 14 AecflTuqHble lpo6u, rpoueHrbl,

6ecroHe.rHue repuoALrqecKrae apo6ra. Apz0ueulrlecKlae onepauulz c

parlrloH€rJrbHbrMr4 rttrcilauk1 upeo6pa: oBaHLrfl, qI,IcIIoBLIx BblpaxeHuit , flputtteHeHl4 e

gpo6efi u rporleHroB An.s perxeHr{c npr,rKnaAHBIx 3aAaq I..t: pa3nl{rlHblx orpacnefr

suaHzfi H peanbHofi xtuguu.

fleficrnnreJrbHr,re qucJra. PaquoHarbHble 14 [ppauaoHa^[bHble qLlena.

Apucpueu4lrecKr4e oneparlua c AeficrsareJll,Hr,IMH .uuerawr. Ilpn6nuixdnuue
BbILIPICJIEH:afl, TIPAB:aNA OKPYrNE]g^KII,, IPI,IKI,IAKA TI OIIEHKA PE3YNbTATA BbIqT{CTTEUUil.

Cteuenr c qeJIbIM IIoKa3areJIeM. Ctau4aprHax Soplvra 3arrkrcvr

AeficrsureJrbHoro Ltucra. I4cuotrgoBaHr.Ie uoAxoA.trIqefi Soprvmr sailvcur

4eficrnzrenbHblx r{HceJr Antr perueHuq npaKTI4qecKI4x 3alaq 14 npeACTaBreHutr

AaHHbIX.

Apracpr'aerw\ecxuir KopeHb uarypantuofi creileHl4. flefi.crvun c

ap u$ nrerzqe 0KHMI,I KopH.,IMI4 Haryp aJlbu o fi creneHIa.

Cnruyc, Kocr4Hyc r.r raHreHc qvcJroBoro apryMeHTa. Aprcuuyc, apKKocr4Hyc,

apKTaHreHc ql{cJloBofo apfyMeHTa.

Ypanueu trfl Lt HepaBeHcrBa

Tox.qecrBa r,r roxAecrBeHHble npeo6pasoBaHl4r.

llpeo6pa:oBaHr4e rpr4roHoMerpuqecKl4x nrrpaxteuufi. OcHoeHLte

rprrroHoMerpzqecKue tpopuynnr.

YpaeHeuue, KopeHb ypaBHeHn.f,. HepaneHcreo, peIxeHHe HepaBeHcrBa.

Mero4 r.rHTepBanoB.

Perueuue qenblx z 4po6no-palllaoHaJrbHblx ypaBHeHl{it u uepaneHoTB.

P eureuu e I4ppaIIHoHaJIbHbIx yp aBHeHI4fi u uepan eFICTB.

Perueune rpl4ro HoMerp[qecKllx ypaBH esuir.

flpzueneHr,re ypaBuenufi 14 HepaBeHcrB K petueHl4ro MareMarl4r-IecKl4x 3aAall

v 3a1aq H3 pa3naqsrtx o6lacrefi uayr<r4 krpeaJrbnofi xasHlr.

@yunquu u rpaQurcu
(Dynxqux, cnoco6rr sa1aHnfl, Syur<quu. fpa$ux Syuxqran. Bgauuuo

o6parHue $yurcqr.ru.
OSnacrt o[peAeneH:afl. 14 MHoxecrBo 3Haqeuuft $ynKl]l{l{. Hynu $yunqua.

flp o ueNyrl(r{ 3HaKoIro crortHcrea. rlerHble H He'rerurr e Qyurqzu.
Crenennax $yuxqu fl c HarypaJrbHbrM a IIeJIrIM rloKa3areleu. Ee cnoficrsa fi

rpa$ur. Csoficrea rz rpa$ur KopHfl n-oir. crerrcuu.



TpnronouerpuqecKa.f, oKpyxHocrb, onpeAeJIeHI4e rpuroHoMerpuqecKzx

Synrqnfi qucJroBoro apryMeHra.

Haqa.ua MareMarllqecmoro aHaJII{3a

flocneAosareJrbHocrr{, cnoco6rt ga4anufl. rlocneAoBarelrnocrefi.
MoHorosHbre nocJre.qoBareJlbHocrl{.

Aprasvreu4rrecKa.s r4 reoMerpr,rqecKaf, rrporpecczta. EecroHerlHo y6unarorqar

reoMerprrrrecKaq rrporpeccz.u, Cyirrvra 6ecxoueqHo y6rrnarorqefi reouerpuuecxofi

rrporpeccun. @oprr,ryJra cJroxHbrx nporleHroB. ?IcnorusoBaHue nporpeccvkt I.ltfl
p erxeHra.fl p eaJlb HbIx 3 aAarl IpIKJIaAHO f O XapaKTepa.

MuoxecrBa I{ JrorI{Ka

Mnoxecrao, onepaqur4 HaA MHoxecrBaMvl,{narpalralr,mr 3finepa-Benna.
IpuiraeueHue reoperr,rKo-MHoxecrBeHHoro annapara l.nfl orrvcaHufl. peallbHblx

npoUeccoB I,I flBJIeHnit, ttpu perueHl4l4 3aAatl tI3 Apyrux yue6nrtx npeAMeToB.

Oup e4eneHr,re, Teop eMa, cJIeAcrBIze, AoKa3areJlbcrBo.

11 KJIACC

rluc.ua Ir BbItI[cJreHIrfl
Haryp antHbl e ?I Uenbl e HkIc rra. Ilpu:uaxu A eJIIIMO CTI,I I{eJIbIx r{I4C eI.

Creueur c paIIIaoHaJIbHbIM rlo Ka3 areneu. C n o ilcrsa crefleHla.

Jlorapw SM rrr4 cra.,{ecxruuHble I4 HarypanbHbl e Jlorapu$vru.

Ypa nueu vfl kr HepaBeHcrBa

flpeo6pasoBaHl4e BblpaxeHIafi , co4epxauux norapuQuu.

llpeo6pa:oBaHrae nupaxeuufi, coAepxaTrllax cre[eHI,I c paIII4oHaJIbHbIM

IIOKA3ATEIIEM.

Ilpurvrepu rprlroHoMerpl{qecKl{x HepaBeHcrB.

IIoKasareJIbHbIe ypaBHeHHs 14 HepaBeHcrBa.

IIo rapz $ M Hr{ecKH e yp aB H e H 14 fl vr Hep aBeHcrB a.

Cucreurr lnuefinrrx ypaBHeHr.rfi. PeureHue npHKnaAHEIx 3aAarI o rloMotUblo

cr{creMbl rlInefi untx ypanuenufi .

Cucretrsr 14 coBoKynHocrrr paurroHanbHblx ypaBHeHHfi u uepaeeHcrB.

IlpulreueHue ypaaueuuit, cI4cTeM 14 HepaBeHcTB l( perueHulo

MareMarr4r.recxr4x 3allaq v 3aAar{ vt3 pa3nurlHblx oSlacrefi HayKI,I t4 peanr'noil

}I(I43H14.

@yurcquu n rpaQurcu
(Dyurqux. IIepzoAIdqecKLIe Synrqau. IlpovtexyrKu MoHoroHHocrrl

Syurqau. MarcauyMbr r{ Mr{HLrMyMbr Syurqrau. Hau6onblxee v laa:av,eHblxee

3HalreHr4e $ynxqraa Ha npoMexyrKe.
Tp zro uo ru erpl,Iq ecKIae Synrq vrpr, krx cso fi cre a u rp aQ urr'r.

floxasare ltb*afl.I{ Jlorapusiuuuecxar $ynrqtrtr, r4x cnoficr:sa u rpa$urr'r.



I4clolrsoBaHlae rpaSuxon $ynxqufi AJrf, perxeHyrfl. ypaBneuufi u rznefinrrx
CHCTEM.

I4cnomsoBaHrae rpa0uxon $ynrqufi rnfl r{ccneAoB aHr4fl npoqeccoB u
saBl{cHMocrefi, Koropble Bo3HI4Karor rrprl perxeHr4r4 3aAaq r{3 Apyrr4x yve6Hux
npeAMeroB r4 peanbnofi NzsHu.

Ha.Iara MareMarLIqecKoro aHaJIlr3a

HenpepsIBHble Synr<qzu. MeroA vHTepB€LJroB AJrf, perrreHr4.rr HepaBeHcrB.

Ilpon:eo4uax $ynxqrara. feouerpu.lecxufi kr (lu:r,ruecxafi oMr,rcJI

npousno4Hofi.

Ilpou:no4nrre oJreMeHrapHbrx Synrqufi. @opnaynrr HaxoxAeHu.rr

tlpoa3BoAuofi cyvrvbr, rrpor.r3B e1eH:afl 14 r{acrHoro cpyu xqzfi .

IlpanaeueHlIe [pou:no4uofi K ]rccJre.{oBaHr4ro $yuxqzfi Fra MoHoroHHocrb r4

3KcTpeMyur,t. Haxo)KleHr{e Hau6omruero H Har4MeHbrrrero 3HarreHax (tyHr<L\Lrw Ha

oTpe3Ke.

llpuueuenae upozseo4uofi Antr HaxoxAeHu.f, Haunyquero perxeHr4-f, B

[pI,IKnaAHbrx 3aAar{ax, [,nfl o[peAeneHaq cKopocTr{ [pouecca, 3aAaHHofo

S op vryn o ir uttu rp aS ur<o rra.

flepnoo6p a3uafl . T a6twJa uepnoo6pa3Hbrx.

I4Hrerpar, ero reoMerpr4.recKzfi Lr Susauecrufi cMbrcJr. Brr.rucreur4e
r4Hrerpana no S opuyle Hrrorona-Jlefi 6uw\a.



IIJIAHT,I PYE MbIE P E3 YJIb TATbI

Ocaoeune yre6noro ilpeAMera <MareuaruKa)) AonxHo o6ecuequnam

Aocrl4xeHvre Ha ypoBHe cpeAHero o6rqero o6pa":oaaHttfl. crre1yrourax Jrr4rrHocrHbrx,

Meralp eAMerHbrx r{ npeAMerHbrx o6pa:onareJrbHbrx p e3ynbraroB :

TI,IIIHO C THbIE PE 3YJIb TATbI

JluquocrHue pe3yJrbrarbr ocBoeHprfl rrporpaMMbl yte6uoro [peAMera
<MateuarlrKa)) xapaKTepu3yrorcf, :

IpaN4aHcKoe Boclr{TaHr4e :

c SopuapoBaHHocrbro rpaxAancrofi [o3r.rqrau o 6yuaroqerocfl KaK aKrHBHoro

kt orBercrBeHHoro qreHa poccafrcroro oSulecrea, npeAcraBJreHr,{eM o

MareMarr4r{ecKr.rx ocHoBax $ynxqnoHr4poBaHr.r fl, pa3nwlHbrx crpyxTyp, xeteuwi.r,

rporleAyp rpa)r(AaHcKoro o6urecrea (errSoprr, orpocbl kr np.), yMeHpreM

B3auMoAeficrsosarr c couuaJrbHblMu r4Hcrr4-tyraMr4 B coorBerc'rBprkt c Llx

cf yHnqux v,Lt Lt Ha3H aLreHueM.

IlarpuoruqecKoe Bocrrr4TaHr4 e :

c$ opvrnpoB aHHocrbro poccufi crofi rpaxAaHcrofi rz4eurr4r{Ho cra, yBaxe HH.II K

nporrrJroMy r4 HacToq[IeMy poccr4racKor,r MaTeMaTkrKLrr rIeHHocTHbIM oTHoIrIeHI4eM K

Aocrr{xeHr4rM poccuitct<ux MareMarraKoB r4 poccuficrofi uareuarurlecKofi luttomr,
K r{c[oJrb3oBaHr{ro grr{x Aocrr{xeHuit s Apyrux HayKax, TexHoJloru.ux, c$epax

SKOHOMI,IKI,I.

fyxonuo- HpaBcrBeHHo ro Bocilur aHwfl:

oco3HaHHeM AyxoBHbIx qeuuocrefi pocczftcxoro HapoAa;

c$opvrupoBaHHocrbro HpaBcrBeHHoro co3HaHr4r, grurlecKoro IroBeAeHI,If,,

cB.f, 3 aHHo ro c np aKTrarr e cKLr M nprrMeHeHr4 eM Ao cr uxeuuit HayKZ I4 A e.fl TeJIbH o crbro

yuduoro; oco3HaHr{eM Jrr.rqHoro BKJraAa B flocrpoenue ycrofiquBoro 6y4yIqero.

ScrerprqecKo e Boc[r{TaHrre :

3CTeTlIqeCKI4M OTFIOIITeHTIeM K MVPY, BKrloqaq 3CTeTHKy MATEMATHI{CCKHX

paccy>x4eunfi;3aKOHOMepHOCTeT{, o6rerron, 3AAAw, peUreHUfi,

acneKTaM pa3nuqHblxBOCIpI{LIMTILIBOCTbIO K MaTeMaTVTIeCKI{M

@zsu.IecKoe B o oIILITaHLIe :

Br{AOB r4CKyCCTBa.

cSopuupoBaHHocrbro yMeHH{ nplrMeH.rrrb MareMarl4qecKl4e 3Harvrr B

HHTepecax 3AopoBoro z 6esouacHoro o6pa^ra)KLrgHLt, orBercrBeHHoro orHolxeHlrt
K cBoeMy 3IopoBbro (:4oponoe tr4TaHvre, c6atatclrpoBaHHufi peNr,rv zaruxtuit u

oT.qblxa, pefyn{pHa.r Qaszuecrax aruanHocrr); $usauecroro
coBeplxeHcTBoBaHrr.f,, ilpv
Ae.f,TeJrbHocTbro.

Tpy4oeoe BocrtllraHne :

3AHfl'rktflx cnoprr{BHo - o3AoposzremHofi



pa3rI,IqHbIM cSepau upoSeccraouamnofi AerreJrbHocrr{, cB-fl3aHHbrM

foToBHocTblo K TpyAy, oco3HaHr4eM ueHHocrr,r rpyAonro 6ur,; uurepecoM K

C

MareMarl4rofi u ed nputoxeHl4.f,Ml4, yMeHr,reM coBeprrrarb oco3HaHHufi ruSop
6yayqefi npo$eccuz u pezlnz3oBbrBarb co6crnesHrre xr,rsHeHHbre nJraHbr;

roroBHocrblo 14 cuoco6uocrbro K MareMarrlqecKoMy o6pasonanuro kr

cauooSpa3oBaHuro Ha npor{}KeHr4u ncefi \<pr3Hzr; roroBHocrbro K aKTHBHoMy

yrracrl4ro B pelxeHnu npaKTHrrecKZX 3aAarr MareMarr4.{ecxofi HanpaBneHHocrr,r.

3xororlt.recKo e BocfII{TaHLr e :

cSopnrupoBaHHocrblo gKororr{qecrofi KyJlbrypbr, rrorrr4MaHr.reM BrrHflHHr.

colluanbHo-gKoHoMr4r{ecKprx flpoqeccoB Ha cocrorHr4e npr4poAHoit u cot\ualtuoil
cpeAbl, oco3HaHV eM uo6arrsoro xapaKTepa 3Kororur{ecKr4x npoSnena;

opl4eHTallueit sa npuMeHeHrre MareMarvrteor.zx zttamwit Infl perxeHkrfl 3aAarr B

o6lacrlt oxpy>xarorqefi cpeAbr, [naHr4poBatprfl [ocry[KoB u oueHKa wx

Bo3MoxHbrx nocne4crnnfi An, orpyxrarorqefi cpelbr.
I]enuocru HayrrHoro rro3HaHnfl :

c$opurapoBaHHocrbro MrrpoBo33 peHtrfl, coorBercrByroqero coBpeMeH Ho My

ypoBHro pa3BI{ITLrfl HayKr4 o6uecrseunofi IIpaKTI,IKI4, IIOHI4MAHHEM

MareMarl4.Iecxofi HayKV KaK c$epu rreJroBeqecroft AeqrerbHocrlr, grarroB ee

pa3BuTl4fl 14 3HaqHMOCTH l,iltt pa3BljTLlfl rryBlj.nt43arJLrlt; OBnaAeHr4eM 
'r3bil(OM

MareMaruKr4 Lt MareMarr4.{ecKofi xynmypofi KaK cpeACTBoM rro3HaHa, Mupa;

foroBHocrblo ocyuIecrBJrflTb rrpoeKTHyro u zccneAoBarenbcKyro AerreJrbHocrb
LlH[VBktAyaJrbHO H B fpynlle.

METAIIPEAMETHbIB PE3yIbTATbI

Meranpe4MerHbie pe3ynbrarbr ocBoeHufl rrporpaMMbr yue6noro npeAMera

<MareuarHKa)) xapaKrepr{3yrorc.,r oBnaAeHI{eM yHHBepcaJrbHbrMH

nosHanamerbHbtmt, deilcmeunuu, yHusepcattbHbtwx,t KoMMyHuKamu*HbtMu

d eil c m eun"n tu, y Hu6 ep c al b tt bt rvtu p e ?yilflm u 6H btwl,t d eil c m euauu,

1) VuueepcanbHbte nosHanameJtbHwe deiicmeun, o6ecnertu*arcm

Qop*tupoBaHLte 6asoeutx t{ozHumulHbtx npoLlecco6 odyrtqrtttuxcn
uemodoe no3HnHu,fl oKpyucaruu4ezo Jwupa,' npuJweHeHue

uc c n e d o e a m eJx b c KLtx o n ep acluir, y *t e u uir p a 5 o m ant u c u u Q o pLr,t atlu eil) .

Basossre Jrorprr{ecK ue [eitctshq:
. BbI{BJIflTb KI XAPAKTEPI43OBATb CYqECTBEHHbIE NPH3HAKI4 MATEMATHI-IECKHX

oSlexros, iloHfl-tvir,, oruorueHufi MexAy troHtrrvrtrMr4; cfopriay,rrapoBarb

o[peAeneHr4fl toustruit; ycraHaBnr4Barb cyrllecrBesuufi [pu3HaK

xnaccucfztatfr4Lt) ocHoBaHr4q Anfl oSodu-(enaq h epaBHeH:an, Kpr4Tepr.rr4

(ocaoeuue

Jl,o?ultecKLtx,

rrpoB oAr,r Mof o aH€Ln r.r3a ;



. BOCIrpLrHVrMaTb, sOpVrynrapoBarb Lr npeo6paaoBbrBaTb cylKl:eH],1lfl:

yrBepAuTeJrr,Hbre v orpr4uareJrbHbre, eAuHurrHbre, qacrHbre v o6rque;

ycnoBHbre;

. BbIflBI.f,Tb MATEMATI4qECKI4E 3AKOHOMEPHOCTII, B3AHMOCB-I3H YI

[porl4Bopeqprfl, B (raxrax, AaHHbrx, na6nro4eHuxx u yrBep)r(AeHr4flx;

npelnafarb Kpwrepvw ilrrfl BbrqBreHr4fl 3aKoHoMepnocrefr 14

rporr4Bopetuir;
o [eJi&Tb BbIBOnbI C [CIIOJIb3OBaHHeM 3aKOHOB JIOIHKH, IeAyKTpIBHbIX 14

r4HAyKTaB Hbrx yMo3 ar$rrcq eHr4fi , yn osaxrrc.r eHafi \o auarro rvu;
o IpOBOAHTL CaMOCTOTTeJILHO AOKa3aTeJIbCTBa MaTeMaTI,IqeCKLl X

yrBep)KAenufi (npxMbre a or nporr,rnuoro), Bbrcrpal4Barb apryMeHraqllro,

rrpnBoAlrrb npr4Mepbr Lt KoHrpnprrMepbr; o6ocuonuBarb co6crseuHste

cy)KIeHH{ r4 BbrBOAbr;

. Bbr6r{parb crroco6 pe[reHutr y.re6nofi 3aI;a..rr4 (cpanHrzraru HecKoJIbKo

Bapr4aHToB perxeHr4f,, nri6uparr naa6oree nolxo4-rtultzfi c yuerou
C aMO CTOx TeJi bHO BbIAe JIeH HLIx Kpl{TepIaen).

Ea:osrre uccJreAoBareJrbcKa e gefi,crnut:
O HCIIOJIb3OBATb BONPOCbI KAK UCCIEAOBATEJITCXUfi I4I]CTPYMEHT ilO3HAHHfl;

SopvrynupoBarb Borrpocbr, $arcupylorque nporl4Bope..rLre, npo6neMy,

$opuzponarr rr,rnore3y,ycraHaBnl{[Barb r4cKoMoe u AaHHoe,

apryMeHTIIpOBaTb CBOIO nO3LIIII4rc, MHeHLIe;

o npoBoAr,rrb caMocro.[TeJrbHo cIInaHI4poeaHHstfi 3Kc[epI,IMeHT,

HccJreroBa:u:ae IIo ycraHoBneHHIo oco6euuocrefi MareMaruqecKoro

oSterra, tIBIreHr4l, npollecca, BbLsBJreHIrIo :asl4claNaocrefi Me)I(Ay

o 6rerrailr v, flB JreHtrflMr4, npoue ccaMl{ ;

o coMocro.sreflbHo $opvrynHpoBarb o606rqenvfl v BbtBo.4br no pe3ynbraraM

npoee4duHoro HadnroAeHr4q, r{ccneAoB aHvrfl., orleHr4Barb AooroBepHocrb
lonyqeHHbrx pe3ynr,TaroB, BbIBoAoB u o6o6u1euufi ;

. npOrI{O3I4pOBaTb BO3MOXHOO pa3BI4TI4e npoqecCa, a TaK)I(e BbIABI,IraTb

lrpelnonoxeHlrf, o efo pa3Br4TLrLt B HoBbIX ycnoBl,rsx.

PaSora c zH$opvr a\ueir;
. BF,rrBrxrr 4ecpuur4TEr rancfopnaar\Llv, AaHHbIx, HeoSxo4uMblx AJIfl orBe'fa

Ha Bonpoc v Arrfl. perueHl{f, 3a\arryT;

. Bbl6Hparb znoopir,raquro Lr3 ucrotlHrrKoB p€t3[I4rrHbIX THloB,

anarrkr3hrpoB aTb, cIzIcTe M aTH3HpoB aT b vr vrHT ep np eTHp o n arl zu $ op M aul4ro

p€BnuqHbrx Br{AoB rz Sopu npeAcraB lreHkrfll,

. crpyKTypHpoBaG znsopuarlulo, upeAcraBJl-srb ee n pa:ru4rrHblx sopnaax,
rrJurro crp r,rp oB arb rp a@ zuecrra ;



. OIIEHLTBATb HAAEXHOCTb HHoopMarlr4r4 TO

c$opuynprpoBaHHbrM Kpr,rrepr4.sM.

2) VuueepcanbHbte RoMMyHuKumuBHue deilcmeua,

c cP op u up o B aH H o c mb c o quan b H btx H a 6 btrco e o 6y v a rc Lqux c tt.

OSuenue:
. BOC[PI4HI4MaTb kl

ycJroBraflMu kr \elrflnru o6uIeHI,Ir; gcHo, TotIHo, rpaMoTHo BblpaxaTb cBolo

TOIIKY 3PEHI{.[ B YCTHbIX 14 TII{CbMEHHbIX TEKCTAX, AABATb IIO.'ICHEHI{' TO

xoAy pelreHr{.fi 3a1a'.rr4, Ko MMeHTI{p oB arb rtoflyqeHHuft pesylbrar ;

o B Xo[e o6cyxgenhrfl 3a[aBarb Borrpocbr rro cyqecrBy oScyx4aerraofi teutr,
npoSnenau, pellaeMoit zaaarlu, BbIcK€L3bIBarb v1ev, HaueJIeHHbIe Ha rroucK

pelxeHl4fl; colocTaBJlf,Tb cBoH cyxAeHl{.fl c cyxAeHLI{MI{ Apyrl4x
yqacrHr,rKoB AHaJIora, o6uapyxl,IBarb pa3rkrtryre u cxoAcrBo rro3l4lluit; z

Kopp eKrH ofi S oplrae S opvrynup oB arb p a3 Ho rna cvrfl., cB ovt B o3p ax e HI4.,I ;

pe3ynbTaTbr peureHllg 3a4aril4, SKcnepI4MeHTa,

rpoeKTa; caMocrorreJlbHo esrSupars $opnaar
BbrcryrrneHzfl e yreron 3a1al [pe3eHrarryrur v oco6enuo uefr ay\uropvrr4.

CorpylnuqecrBo:
o IIOHI4M&Tb u I4cIIoJIb3OBaTb IIpeIIMyIIIeCTBa xOuau4uofi

Hn1vrBkr1yalru o fi p a6 orrt rp u peuIe ruuu y uelHblx 3 aA a q; ilpuHI4M arb q enb

coeNaecruoft .qe.rrrenbHocrl4, nJIaHI4poBarb opraHpl3aIII4Io coslaecrHofi

pa6omt, pacnperenflTb BHAII pa6or, AoroBapuBarbcq, o6cyx4arb rlpoqecc

I,I pe3yJltrar pa6orrr; o6o6Uarb MHeHI4s HecKoJIbKux nrcAefi;

o /e€ICTBoBaTb B rpylnonrrx Qopvrax pa6orrt (o6cyN4euux, o6ueH uHeuufi,
((Mo3roBbte rurypMbl) I4 unrre); BblnonHrTb cBoro qacTb pa6orn u
KOOp.qHHt{poBaTb oBOII geitcreut C .qpyrlIMI,I LUIeHaMI4 KoMaHAbl;

oqeHirBarr, KarrecrBo cBoero BKnaAa e o5qIaff npoAyKT no Kpl4Tepvttu)

c S op nayru{p o B aHHbI M yrl acrH krKaMu B 3 arl M o A e it ctr.us.

3) VuueepcanbHbLe pe?yil.nmu6Hbte deticmeun, o1ecneqularcm

cp opuupo BaHue cl4btcno Bbtx yc maHo 60 r{ u )tc?,BHeHHbm Ha+bu{o G nuqLto c mu.

CanroopraHh3arJtrfl:

cocraBJr{Tb rrJraH, €Lnfopr4TM peueHr4, 3a1.aqvr, esrdltparr cnocoS petueHla, c

yudrou r4Meroqr4xcfl pecypcoB lr co6crnenHblx Bo3Mo>xnocrefi, apryMeHTl,IpoBarb

r4 KoppeKrupoBarb BaprIaHTbI petueHzfi c yueroN,t Hosofi rlu$opuaqlra.

Carroxosrponb:
. BIaAeTb HaBbIKaMH nO3HaBaTeltUOfi pesneKcHz KaI( OCO3HaHHTI

coBeprxaevmrx 4efi crewh r.r Mr,rcJrr{TeJIbHbIx rrpoqeccoB, I{x pe3ynbraroB;

BJIaAeTb cnoco6attu aaMoIIpoBepKIa, caMOKoHTpOnfl npoqecoa V

p e3yn brara p e Ix eH pLrI M are M arurr e cK o it zagauu ;

CAMOCTO,ITCJIbHO

o6ecnequ*arunl

QopvryrupoBarb cyxAeHl4f, B coorBercrBLrh c

. TIPEACTABI.'ITb

rIccJIeAoBallus.)



. TIPE.4BHACTb TPYAHOCTI{, KOTOPbIE MOTYT BO3HLIKHYTb ilPT4 PEIXCHI4I4

3aAAlII/, BHOCI4Tb KOppeKTr4Bbr B Aef,TeJrbHOCTb Ha OCHOBe HOBbTX

o6crosreJrbcrB, AaHH6rx, uafigeuuslx ouu6or, BhI.,IBJIeHHbrx rpyruocrefi ;

. oIIeHI{Barb coorBercrBrre pe3yJlbrara qenH u ycJroBr4f,M, o6rrcrurr
llpuqlaHbl AocTHxeHkIfl [4rrr4 HeAocTr{xeHLrfl. p*yJrbTaToB Ae.,rTeJrbHocTr4,

HaxoAurb ouu6ry, AaBarb orIeHKy upzo6per6nuovry orrbrry.

IPEAMETHbIE PE3yJrbTATbr

OceoeHl{e yue6uoro Kypca <Anre6pa v Haqaila MareMarr4rrecKoro aHaJrusa>>

Ha ypoBHe cpeAHero o6rqero o6pasoBaHr4fl. AoJrxHo o6ecue.rzBarb Aocrr4xeHue
cn eAyro qr4x rrp e.q M erHbrx o 6p a: o nareJrbHbrx p e3yn braro B :

10 KJIACC

tluc.na Ir BblrrllcJreHrrf
Ouepuponau rroHrrrr4rrMr4: parlr4oHanbHoe v geilctnwtenbHoe qucro,

o 6HKHo s eHHa-f, vr AecflTu.tH ax 4p o 6b, npo ueHTbr.

Br,rnorHqrb apucprreruqecxae o[epaunh c pauuoHaJIbHbIMI4 vt

4efi cre areJrb Hbr Mr4 rttrc lral.r,:a.

Bunolusm upu6ruxdusrre BbrqucJreHkrfl, Lrctrolrb3y-fl npaBurra oKpyrJIeHI4s,

AeJrarb npHKr4AKy 14 orIeHKy pe3ynbrara Bbrrracnesuit.

Onepzpoearr loHf,Tr{.rrMu: crerreHb c rlenbrM rroKa3areneM; craHAaprHa.rr

Sopnaa 3ailucu .4eficr:nureJrbHoro rlkrclra) KopeHb narypanrnofi crerleHl4;

rrcrroJrb3oBarb noAxoAqrr{yro Qopry 3all.vckr 4eficrnureJlbHblx r{Llcer An, pelxeHl4q

np aKTurre cKllx 3a\aq rr npeAcTaBrreHlrfl A aHHbIX.

OuepupoBarb rroHflTr4flMpr:. avHya, Kocnnyc r,r raHreHC [poI,I3BoJIbHoro yrna;

rrcrroJrb3oBarb 3arrr4cb npou3BoJrbHoro yrna qepe3 o6parHrre rpktroHoMerpl,IqecKue

Qyuxqzz.
Ypanueu r4la u HepaBeHcrBa

Onepzpoeam rroHrrr4{Mrr: ToxAecrBo, ypaBHeHI4e, IrepaBeHOTBo; I-leJIoe,

paqrroHanr,Hoe, rlppaulroHa"[bHoe ypaBHeHr4e, HepaBeHOTBo; TpafoHoMerpHqecKoe

ypaBHeHlle;

Brruolusrt upeo6pa3oBaHr.r.rr rpr4roHoMerpr4qecKzx BblpaxeHuit u perllarb

Tpr,rfoHoMerpHqecKHe ypaBHeHI,4s..

Brruorulsrr upeo6pa":oBaHrfl rleJrbrx, parlr{oHaJrbHblx v uppaq?IoHaJlbHblx

eupaxeuufi v peruarb ocHoBHbre rrrrrbr uelrbrx, pauuoHanbHblx 14

appaqr{oHaJrbHbrx ypaBHeHrrfi u uepaneHcrB.

flpaveHxrb ypaBHeHr4tr kr HepaBeHcrBa Anfl perueHl{, MareMaruqecKt4x 3atraLr

v 3a1alr v3 pa3rt4Ltnrrx o5racrefi nayrcv v peurbHofi x<agHa.



Mo4elupoBarb pearlbHble ctrrya\ur4 Ha fl3brre aue6prr, cocraBJrqrb
BbIpaxeHIIfl, ypaBHeHl4f,, HepaBeHcTBa rro ycJroBrarc 3a\aqu, r4ccJreAoBaTb

locrpoeHHbre MoAeJrr{ c r{crroJrb3oBaHr{eM alnapara arreSpu.
@ynr<quu u rpaQurcu
ouepzpoBarb rroHflrkrflMu: Synrqzx, cnoco6rr saAaHufl, Qynxqvz, o6racrr

orpeAeneHr4q vr MHoxecrBo :ua.reHufi $ynxqara, rpa(tux $yuxqzr.r, B3aHMHo

o6parutre QyHxquz.
Onepzponaru IIoHflTI4TMH: .rdrHocrr 14 HerrerFrocrb (rynrquz, ruyrt4

$yuxqura, rpoMexyrKr4 3HaKonocro.f, HcrBa.

Irlcn orrs o n am rp aSraxra $yHr ryufi. gttr_ p erreHr.rf, yp an n enz fi .

Crpourr u .qiurrarb rpaSnxa nznefinofi @ynrcqzrz, KBaAparzqnofi Qynrqr,rz,
creneHHofi Qynrqrar4 c rleJrbrM rroKasareJreM.

I4cuonrsonaru rpa0raxu Syurquft Arrfl HccJreAoBaHLrfl, rrpoqeccoB u
3aBl4cl4Mocrefi uptt peIxeHrII4 3aAarr Lr3 Apytux yue6Hrrx [peAMeroB r4 pealruofi
)KlasHr4; Bbrp axau $ opuyn aMr4 s aBH cr4 M o cru MexAy B err,r quH aMr4.

Ha.rara MareMarlrqecrcoro aHaJr rr3a

Onepuponat [oHf,TI{{MLr: nocJreAoBareJrbHocrb, apzsuerr4uecKafl Lr

reoMeTpl{qeoKaf, IIpOrpeCCI4LI.

Ouepxponarr IroH.f,TI4f,MI{: 6ecroHe.rHo y6unaroqax reoMerpr{qecra.rr
rlporpeccl{{, cyMMa 6ecroseuuo y6unaloulefi reoMerprzr.recKofi [porpeccur4.

3 aAaears n o cJr eAoB areJrbHo c'ru pa3 il:artHbrM r4 cno c o 5au u .

I4cnolr:oearb csofr crBa nocJreAoBarenrHocrefr pr nporpe ccwit An, peueHr4q

peanbHbrx 3aAar{ [pr4KnaAHofo xapaKTepa.

MrrorxecrBa LI Jrorrrl(a
O n e p ap o B arb lt o Hrr -tr4flMr4 : M H o ]r( e crB o, o r epa \r4u HaA M H o ]r( e crB aM H .

Hcnorb:oearb reoperr,rKo-MHolr(ecreenHrrfi aililapar r,ilfl orlaeaHr4n
peanbHE'Ix npoqeccoB kr tsr'euuit, npu perreHr4rz 3a1aq r43 Apyrr,rx yueSHsrx

npeAMeroB.

Ouepaponarr rroHflTlrflMr4: olpeAeneHue, TeopeMa, cJreACTBrze,

AOr(a3aTeJlbQTBO.

11 KJIACC

tlucna LI BbIqucJreHIrrI

Onepnponam rroHtrTu{Mu: HarypanbHoe, qenoe qr4ono; ucrroJrb3oBarb

npI43HaKI4 IenI4MOCTr.r UenbIX I]-krger, pa3noxeHre Ij'ucra Ha npocrbre MHo)r(vreJ7Ll

Anrr peueEr4tr 3a\aq.
OnepzpoBarb rIoHflTpIeM: creneHL c pauI4oHaJrbHErM [oKa3arerreM.

OnepapoBarb rIoHflTnflv.pr: norapacpv rtt4cJta, AecflTr4qHbre r,r HarypanbHbre

norapuSvru.



YpanHen ufl u HepaBeHcrBa

Ilpuueumr cnoficrna crerreHr{ AIrfl npeo6pa:oBaHr{.fl nupaNeurafi;
olepupoBaTt IIoH.'ITII.TIMH: [OKa3aTeJrbHOe ypaBHeHrae v HepaBeHcTBo; perxaTb
o cHoBHbr e rr4 rrhr rro K€BareJrbHbrx yp aBHeHr4 fi u uep aneHcrB.

BHnofftsrr upeo6pa":oBaHLTfl nupaxenufi, coAepxarrlr{x norapraouu;
o[epllpoBarb rroH;lTkrflMr4: norapu$rvrzqecroe ypaBHeHr4e pr HepaBeHcrBo; peuarb
ocHoBHbIe rurrbl lorapraSrvruqecxr4x ypaB HeHr{fi z nepaneHorB.

Haxog Iarb p errreHr4r np o crefi ruLr x rpr{roHo Merp Hrr e cKr,rx Hep aB e HcrB .

OnepapoBarb rIoHflTkrxur4: crrcreMa rusefiurrx ypaBHe:r,uh u ee perueHne;

I4ctloJlb3oBarb cucreMy nlrHefiH;rx ypaBHeHVfi, Lts perxeHrrfl npaKT[rLrecKr4x 3a1,aq.

Haxo4urb pelxeHl4-s npocreftruux clrcreM 14 coBoKynuocrefi parlaoHanbHbrx
yp aB r{ eHH ir w uep aaei{crB.

Mo4enapoBarb pe€LrIrHLIe cprryarJLrvr Ha {3brxe alre6prr, cocraBrr.rlrb
BbIpax(eHI4rI, ypaBHeHl4lr, HepaBeHCTBa Lr Cr4CTeMbr rro ycnoBHro 3aIaqr4)
uccneAoBarb nocrpoeHHbre MoAena c r4cnoJrb3oBaHaeM ailrrapara alreSpu.

(Dyurcquu u rpa$urcu
Onepuponarr rroHf,ruf,Mr4: [epLroALrrrecKa.[ Qynxqur, [poMexyrK?r

MOHOTOHHOCTTA syUrqraz, TOrrKr4 sKcrpeMyMa Qyurquz, uaulo.rrbrree Lr

HaI4MeHbIIree 3HarIeHIzIf, syHrCqUU Ha rrpOMeXyTKe; uorroJrb3oBarb r4x Anfl
r4ccneA oB aHLrfl SyH rquu, 3 aA aHHofi rp aS uxo rra.

OuepupoBarb rIoHflTkrflv,rl: rpa$uxu rroKa3arelruofi, norapra$vrz.{ecKofi u

rprlroHoMerpLlqecKux Synrqufi; uso6paNarb r{x Ha KoopArauaurofi rrJrocKocrr4 14

rrc rroJr b3 oB aTb AJrf, p errreHll.rr yp aBHe Hr,r itt u ruep ane H cTB.

Llso6paxarb Ha KoopAr.rHarsofi uro cKocrr,r rpa$rzru rusefi Hux ypannenufi
H r.rcrroJrb3oBaTb prx Anfl, perxeHuf, ckrcTeMbr luHefiHux ypanHeuzfi.

3 aB H c I{M o cr eit uz Apy rr4x yu e 6 u u x Aurcrfvlrrnr4H,

Haqi.na MareMarurrecKoro ap.ailv3a

tr4cnoru:oearr rpaQaxa cpyuxqufi Ailfl prccneAoBaHufl npoqeccoB Ll

OuepupoBarb rroH flTkrflMu: HenpepbrBnax Synxru{.q ; rpo Lr3Bo A*afl, Synxquu ;

I{cIIoJIb3oBarb reoMerpzLrecKuit tt $usauecnufi cuuc,r npoH3BoAttoh grrx perueHurr

3A[Aq.

Haxo4Iarb [pou3BoAHbre 3neMeHTapHbrx $yuxqufi, BbrrracJurb rrpor,r3BoAHL,re

cyMMbr, npor{3BeA eurrfle rracrHoro $yurqufi .

Zcuorl,soBarb [pou3BoAHy]o Anfl vraeneAoBar{r4fl $ynxqzra Ha MoHoroHHocrb
I4 3l(crpeMyMbr, npaMeHrrb pe3ynbrarbr rrccJreAoBaHr4-s K nocrpoeuraro rpa()aroB.

I4cnorusosarb npou3BoAHylo lnfl HaxoxtreHr4, Hakrnylruero perueHtalt B

npI,IKnaAHbrx, B ToM TII4CJIe COIIHanbHO-3KOHOMT4LIeCKHX ) 3AAAqAX.

Onepr,rponarr rroHf,Tr4flMr,r: uepnoo6pa3uafl Lr r4HTerpan; noHrrMarb

re o M erp H.{e crufi u $usuue cxuit c Mbr cJr lrHTer-p aJra.



Haxo4urb nepBoo6pasurte sneMeHTapnrrx Synxuufi; Bbrrrr4crqrb r4Hrerpiln
no Sopuyne Hrrcrona-Jlefi6nuqa.

Peuarr npl4xnarHble 3aAarIrI, B ToM LII4cJIe coulianbHo-3xoHoMr4qecxoro 14

tpuaau e croro xapaKTep a, cp eAcrBaMr4 Mare MarHLre cKo ro aHaJrH3 a.
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