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1 lle.nlr u 3aAaqr.r ocBoeHrrq ,qncur.rflruHbr

Ilelsrc ocaoeull AIrcrII4rrJlr.IHLr (JlHHefiHa, anre6pa rr MareMarr,rqecrr.rfi aHaJrr.r3) ,Brsercf,
$opltuporaHrze :;rtaluit u yueunfi n o6racru alaJru3a, MoaeJrlrpoBaHr4rr r{ peueHr4, nprrKnaAHbrx 3aAaq, Kal<

aHaJII'ITHqeCKI'IM14 M9TOAaMIZ, TaK I'I r{HCJIeHHbIMII C }iCIIOJ'Ib3OBaHHeM MaTeMaTI-IqeC(OIO annapaTa.
3aaaqu:

- [O3HaKOMxTb C OCHOBHLIMI,I MaTeMaTLIqeCKHMI,I [OHrTUsMu, UeO6XOgZl.tUMI4 AJ.s peueHrz.fl
3a!aq;

- I'I3yqI4Th ocHoBHbIe [p[IeMbI aHar'II]3a I.I MoAenI{poBaHH, f,BneHHfi np noxol(e oIITIIMaJILHLIX
perrreHr.rfi npr.rKnanH6rx 3aAaq;

- HayqHTb rrpoBoaLITE aHanr.r3 npHKnalHbrx 3aAaq.

2 Mecro AlrcuurrJrHHr,r B crpyKrype o6paronare,rrnoii rIporpaMM[,r

flacqun.nuna oT Hocr.rrc.s K 6a3oBofi .racru 6loxa.{ <lucquulruu (uo4y:rra)>

flpepexsusursr 4ucur4nJrHHEr: Omcymcmayrc m

floctpererlsursr Aucqr4nnr.rHr,r: 81,I.8.12.2 Teopun eeponmuocme u MameMamutlecKan
cmamucmuKa, 81.I.8.12.3 Memodu onmu 4aibHbtx peuteHu , 81.,q.8.22 Cmamucmuxa, El .1.8,0.2. I
Pr'tuox qeuuutx 6yuaz

3 Tpe6onanna K pe3yJrr,TaraM o6yqeHuq rro Ar.rcqllrrJrrrHe

flpoqecc r.3yqeH fl ar.rcqlrrrJrr.rHbr HanpaBneH na $opvrzpoeauxc cJrcayrcrrIHx pe3ynl,TaroB o6yqeHr.rq

Kor u HalaueHogauue
cf opr,rupyevnx xolrnereHqlrfi

Ko4 u naulvrenonaHHe I,IHALI(aTopa

AOCTI.iXeHr-I, KOMIIeTeHUU!r

fl:rauupyeutre pe3ynbrarbr
o6y.reHns rro AHcrllrnJrr.rHe,
xapaKTepr.r3yrorqrre 3Tarrbr

rpopruuponauu.a

xounereuqufi
YK-l Cnoco6eu ocyqecrBn.srb
noucK, xpr,rruqecxufi auwrus u
cnures uu{oplraqv r.t,

flpr.rMeHrrr cucreMH6rfi noAxoA
An, pelleHll.f, [ocTaBJIeHHLIX
3aAarr

yK- 1 -B-2 Ocyurecra,rrer rcpuruvecxu
anaJru3 t4 cuures lru$opuaquu, no,ryveuHoft
II3 pa3HbIX I.ICTOT{HLIKOB

3Hars: noHqtnl luHefiuofi
a,'rfe6pbr u
MaTeMaTLIqeCKOTO aHAnV3a

@nu4ermr a
cLICTeMaTr43LIpOBaT6,

KPI,ITHqECKI,I OIIEHI4BATL

uuSopuarluro nprrMeH116
cHcreMHbrfi noAxoA Ans
peuIeHI.I.s IlocTaBJIeHHbrx

3aaaq
B.[atrerr : HastrxaN,rl.t

c6opa, o6pa6orx , a*alru3a
rr clIcTeM aTH3 aIII4I.I

uuSopuaquu, HaBr,r(aMlr
8[,160pa perxeHHrr

nocTaBIeHHbrx 3aAaq
IIK*- 1 Cnoco6eu
ocyu-IecTBJIrTb aHaJll.r3

3KOHOMI,IqeCKr.IX AaHHBTX C

}ICIIOJIb3OBAHHEM

MaTeMaTItqecKLIX MeTOAOB r.I

uHSopuaquouHlrx rexHonorlrfi

flK*-l-B-l I4clolrsyer suaHuq r.r3 pa3AenoB
MaTeMaTI,IKIInpllpelneH SKoHOMHqeCKrrX

3aAair

hAIEi ocHoBHbre rroHrrr.rs
rasefiHofi anre6pbr r,r

MATEMATI,IqECI(Of O AHA,JII,I3A,

neo6xo4ztrtre 4mr
perxeH I.L 9(o HO MI.ITTeCKHX

3aAarr.

2



Kog u naulreuosanue

Qopuupyeuux xounereuqufi
Kog r.r naulreuoeaHHe IzHAuKaropa

AOCTT4)KeHU.S KOMIIeTeHIIT4T.{

ILrauupyevsle pe3ynbrarbr
o6yqeHr.rfl no ar.rcrlr4nnr-rHe,
xapaKTepr-rsyrorrdrre 3Tarrbr

<f opruupoaauua

KOMneTeHrIItfi
grr aslpa6orxu perneHr.rfi B
o6nacrr4 npo$eccuoHa,rrnoii
AeSTeI6HOCTH

Ymerr: npuueurrr
MeTOAbI TeOpeTHqeCKOtO U

3KCnepHMeHTaJrbHOfO

uccneAoBaHI4' AIq
perxeHr.rrl 9KoHoMr.rrIecKHx

3aaaq.
B,raaerr : HaBr,rKaN4r,

coBpeMeHHoto
MATEMATI,IqECKOIO

IZHCrpyMeHrapHq An,
perreHLts 3KoHoMIlqecxrx
3aAaq.

4 Crpyxrypa tr coAepxaHue Arrcqll[,'ruHbr

4,1 Crpyxrypa Ar.rcqflflrrrrH6r

O6qa-a rpyloertKocrb an cullnnllHr,I cocraBJrfler 6 gaqernrrx eauuwl (216 axa4enruvecrux vacon).

Pasge:rsl AHcrIHnJInHbr, Ll3yqaeMbre n I ceuecrpe

Bua pa6orrr
Tpygoevxocu,

aI(aAeMuqecKr.rx qacoB

lcel,recrp 2 celrecrp BCCfO

Qlulaq lpyAoinmoclr, _ 108 108 216
Itpl,.4" lt!o, pa6ora: 50,25 51,25 101,5
,IIer<qpru (II) 34 34 68
lpea11rygg{ffgtstryrre r (II3) l6 t6 32
KoHcy,rrrauun

1 I
flpoveNyroqua.fl arrecraqH! (:auer, sxsaveu) 0,2s 0 ?5 05
Canocrosre.rr,saa pa6ora I

- npopa6omrca u nolmopeHue neKquotuHo?o MamepuaJta u
uamepuata yue6uurcoe u yue1uutx noco6u ;
- nodzomoaxa K npaKmullecKutw 3aHnmuJltyt,.
- nodzomoaxa rc py6ectcuouy KoHmpo o

- nodeomoaxa rc dutfi$epeu1upocaHHon4y 3atremy
- nodzomoorca x ucsaueuy

5'7,'/5
17 7t

15
7

18

56,75
I6,75

15
7

18

114,5
14 5

30
t4
18
18

Bu;1 uroronoro KoHTpoJrrr (tave.t, tnlatrcrr,
ludrtbepcrrq12gp4g111,rr"r raucr)

gu{. :la.r. ]K3AMEH

J\!
piBAena HauMeuosaHI.te pa3lenoB

Koruqecrso qacos

BCefo

ay.l(r{ropHa.[
pa6ora BHeayA.

pa6oran ll3 JIP
1 lryl,Sqltt4Saqil ar.rre 6 p u 29 10 4 15
2 Auanur .{ecras reoMerpfis Ha finocxocrt4 I4 B

npocTpaHcTBe
27 10 4 13

OcHoglr MareMarr.Irrecxoro aHurJrr.r3a 25 6 4 15



Ns

pa3aena
HauMelosaHr.ie pa3.4enoB

Ko,rr.r.rccrgo .racog

BCero

ayAr.rropHajr
pa6ora BHeayA.

pa6ora
l1 TI3 JIP

4 Atl0SepenquanbHoe r]cq]rcJreHr.re 27 8 4 l5
I4roro: 108 34 16 58

Pa:rfe,rst .l(l.lcr (HnnHHbr, H3yrracMr,re a 2 ceuccrpe

Ns

pa3aena
HauN.reHosaHHe pa3.qenoB

Koluqecrno .racog

BCCfO

ayAr.lroprraJ{
pa6ora BHeaya.

pa6ora
JI lI3 IP

5 <DyHrqal HecKoJrbKLrx trepeMeHHLrx 25 6 4 l5
6 I4Hrerparrnoe ucqr.rcJreHr.re 3l 12 4 l5
l !u$(tepeuqr.riurrHbre y paBHeHHlt 29 l0 4 l5
8 P14sr 23 6 4 13

I4roro: 108 34 16 58
Bcero: 2),6 68 32 116

4.2 CogepxaHue pa3AeJroB AHcrrurrJrrrHbr

Parge,r 1, 3.neuenru srrcmefi aJrre6pbr
MaTpuqu: ocHoBHLte onpeAeneHuq, xlaccutfuxaqur, olepaqurr HaA MarpgrlaMr.r (c:roxeHue,

B6ItIHraHr.re, yvuoxeHue), 3neMeHrapHbre lpeo6pasoaauur Marplru, npr-rBeaeHlre K rpeytonbHoMy BHAy,
TpaHcnoHu poBaHHe Marpu11; trx cBoficrBa.

Onpe4e,rare:ru: Sopuynu Anc BbI.rHcreHr.r, onpe4erzrerefi 1,2,3 nopr4ron. flpocrefiurue csoftcrsa
oupegeltlrelefi. flolo:ruurelsustfi uuuop II anre6pallqecxr.re AororHeHr4q Anrr 3JIeMeHTa orrpeaenr.rreJrrr,
Itx csoiicrsa. flpar<tuuecxue npaBI4JIa BblqrlclreHr.rs onpegelure:refi n > 4.Onpe4enureJrb npor43BeAeHr.r,
Marprzq.

Ctlc'reuu m lusefiurrx ypanuenr.rii c n Hetl3BecrHbrMr.r: ocHoBHbre onpeAeneHus, ruraccu$zrar1zx,
Iterog faycca pemeHI,L cHcreMbI m rusefiuux ypaBHeHr.rfi c n Her.r3BecrHbrMrz; fipaB]rno Kpauepa peureuur
cI'IcreMbI m lunefiuslx ypaaHeHlafi c n Helr3BecrHbrMH. 14ccneAoBaHr.re crzcreM ;rusefiuux alre6pauuecxlrx
ypaBHeHhi. Ceoficrea,ruHe uo 3aBLcHMocrl4.

O6paruaa Marpuqa: orrpeAenegxe, caoficrea, nuno4 Qopvy,rrbr AJu BLrqrrcJreuur. flpulreHe-
uue o6parur,rx Marpr.rll An, perxeH q c creM. Kolrqo MarpIILl, rpylrra HeBLrpoxaeHHbrx Marpr.iq,
Marpuvurre ypaBHeHr4r.

Paur varpuqsr, 6asucuui l,ruuop. Pas:ruvubre reopeMbr o paHrax. llo4o6uue uarpuqu. Teopena
Kpouexepa - Kanel,ru o coBMecrHocrr.r Heo.qHopoAHofi .lusefiuoft ct4creMf,r.

lluuefiuoe npocrpaHcrBo: olpereneHI.Ie, rrpHMepbr ruHeiuux npocrpaHcrB. floH.srfie rranefiuofi ga-
BI'Icl'lMocrI.I He3aBI.Icl.iMocrI,I cI4creMLI BeKTopoB, rcpurepuii ,ruuelHoii 3aBHcHMocrlt cHcreMbI BexropoB B
npol'I3BoJlEHoM rlpocrpaHcrBe. Kouevnouepuoe runefiuoe trpocrpaHcrBo: oflpeAeneHxe, 6asuc, cnoco6
nsl6opa 6a:uca, KoopAI{Harbl BeKropa. Kpurepufi ruseiiuoi He3aBr,rcr.rMocrr.r BexTopoB B KOHeqHoMepHoM
npocrpaHcrBe. Marpuqa [epexoAa or oguoro 6asuca r apyroMy. @opuynu gn cBs3t4 KoopAuHar oAHoto
I.I roro xe BeKTopa eTayx 6a:ucax oAHoro x roro Ne :rusefiuoro npocrpaHcrBa.

Bexropsl g R3: ocHoaHrre onpeaeneHI.L{ (paneucrno, xonnr.rHeapHocrb KoMlJraHapHocrl), mrueftuue
onepaIrHI'I. Csoiicrea lutroNecrBa BexTopoB! ntlocKocru (pea,rrHoro DpocrpaHcrBa), ucxoArrqfix u3 o.qHofi
to.rxu : rr.rHeiiHoe rtpocrpaHcrBo, 6a:uc, pa.:uepHocrr.

flprvoyro:rsuaa crrcreMa Koopar.rnar n R3, Koopar.rHarbr BeKTopa, geflcrnur HaA Be6.ropaMH, 3aaaH-
HLIMI'I B KoopAI'Iuaruofi <foplre. Cralrpnar npoerrllu Bexropa Ha ocE: orrpeAeneHr4e, cnoficrna, teoMerpz-
qecxr.rfi currcl (oopArrHar.

Cxa,rrpnoe, BeKTopHoe 14 cMe[IaHHoe npor.r3BeleHr.rr BexropoB: onpeAeJreHr4f,, cBoficrBa, Soprrly:ru
IJrs BblqlrcJreHlrs, npunoxeHr.Ir.

Plr,,1c"t 2. Alta.:Itr lrlqccxitg re oMct.pul rra n.rocKocrH u B lrpocr.pa IIc.rBe



fl;Iocxocrr u rpflMafl n R3: pas,ruunr,re cloco6r,r ga1aHvs., B3arrMHoe pacnoJroxeHr.Ie.
Kpnnsre Broporo rlop.flat<a: oKpyxHocr],, orurunc, rurep6ora, r,apa5or,a, ux reoMerpuqecr(r4e cBoft-

crBa u ypaBHeHr4r. flonepxuocru) ocuoBHEre cnoficrna, r:raccu<f l.rxaqur.
Pacurupeuue noHf,TLu qucra, KolrnrexcH6re qucra: ocHoBHbre onpeaeneHr.rr, aare6pauvecxa.r,

TputoHoMerplrqecKafl, nora3arerruar Qopurt 3arrHcr{, otlepaqur{ Haa KoMrrJreKcH6rMr] qHcJraMr.r, reoMer-
pllqecKaf, uHTepnperalluq. Orpe4ereuue KoMnreKcHLrx qr4cer, rrx u:o6paxeuae Ha nJrocKocrrz. Mogylr ra

apryMeHT KoMnnexcHoro .rzc:ra. Anre6pauqecKarr, rpHroHoMerpr.iqecxas, ro(a3areltnar r[oplru xov-
Il,reI(cHoro ullc,ra. <Doputyla 3ftlepa. Onepaquu HaA KoMrrJreKcHbrMr.r qrrcJraMr.r. (Doprr.ryna Myaapa. Kopuu
H3 KOMITIeI{CHbIX qfiCen.

Parae,r 3. Ocnossr MareMaruqecKoro aHaJrr.r3a

MHoNecrsa. Onepauul.t HaA MHoxecrBaMH. tIHc:roesre MHoxecrBa. OrpecrHocrl ro.rKH. MHo)Ke-
cTBa roqeK ua npfinlo , Ha [nocKocTr4, B rrpocTpaHcrBe. orpauuuennHe MHoxecTBa. Touuar repxuff u
ToqHaq HHxHqrr rpaHlrqa. 3auxuyrr,te MHoxecrBa. @ynxquu. O6lacrr olpeAeneHr.rf,. MuoNecrgo gsaqeHufi

$ynxuuu. C:roNHue lr o6paruue $yuxquz. fpa{ux Synrquu. Ocsonsr,re 3JreMeHTapHbre Synrqrzu, r,rx

ceoficrsa u rpa$urz.
9llc.[oea;t nocJleAoBarenbHocrs. flpe4er .rucrogofi rrocJreAoBarenbHocru. CyrqecrnoBaHr.re npeAena

uonoroHsofi orpauuveunofi nocneAoBarerEHocru. ApuSueruuecr<rae 4eficrnu, HaA npe4enaMr.r.
Ilpe4ea $yuxquu B Toqxe u na 6ecxoHeqnocrr.r. O4uocropoHHne npeAenbr. Teopeua o cBrr3rr oAHo-

cropoHHl,Ix [peAenoB c [peAenoM rfyuxquu. OrpaHuueHulre r[yuxquu Ha MHoxecrBe X lr a oxpecruocru
roqxu x0.

Teopeura o6 orpanuueuuofi Qynxqru, urr.rerorqeil npe4e:r. Teopelra o eAr,tHcrBeHHocrr,r flpeAena
Syurqulr. Teopeua o lpoueNyrouuofi @yuxr1uu.

BecxoHe.Iuo MaJrEIe Ir 6ecKoHequo 6o:turue Qyuxquu, llx cnoficrna, cBfl3r, MexAy ulruu. Bu4rr ue-
onpeAeneHHocrefi, Teoper'.ta o coxpaHeHLILI 3HaKa npeAeJra $ynrquz. Teopelra o flepexoAe B HepaBeHcrBax
K npeAeny. Teopeva o npeacraBneHr.ru $yHxquu. flepeufi rz n.ropofi 3aMeqarerbHbre flpeAenEr.

floHqrtre o $ynxquu, uenpepstnHofi B Toqxe. Apurf ueruuecrrae AeficrBr.rr HaI HenpepbrBHbrMr,r
rfyHxqlzrnra. Henpeprtnuocrs c.loNuofi u o6parHofi Syuxqafi. Henpepunuocrl eneMeHrapHEtx Synxuuri.
Croficrna Synxqufi, uenpeprrauux Ha orpe3(e. Tovxu pa:pr,raa u nx xlaccutfuraqzr.

Pa:lge,r 4. !ur[{epeHqlla.rr,Hoe rrcquc,reHrre
flpotlseo4uar rpyuxquu B roqKe. Ed reouerplruecruft z nexauuqecxufi clrucl. flonrrue 4aQSe-

peHurrpyeMocrx Syuxquu B roqKe. Cer:r lreN4y HenpepbrBHocrbro u 4rzt[Qepenqr4pyeMocrr,ro.
lrarf rpepeuquan SyHrrlun u ero reoMerp qecruii cusrc:r. flplr6,ruNenuue BbrqracreHr.rq c rroMorr{lro

lz$rlepeuqua,ra. flpanura uaxoxAeHl4, npor.r3BoAuofi r.r 4rz{t[epeuqza,ra, flpoll:aoAHa.,r rpr.rroHoMerpurre-
cxzx, creneuuofi n lorapuSuzuecxofi $ynrqufi.

flpouseo4uaa o6parnofi Synxquu. @opr,lynn 4u$QepeurlrapoBaHH, uorarare,rssofi Qyurquu u
apx{yHruufi.

!u@{epeuqupoeaHr.re crorxHofi $ynrcquu. JlorapuQttruecroe 4u@SepeuqupoBaHr.re. !u$$epeuuu-
poBaHrre $yHr<quii, 3aAaHHL,rx lapaMerpur]ecxu,

flpousno4Hue u aud@epeuquaaLr BbrcuIHx noprrar(oB. OcHosulre reopeurr .qurp$e pcHrlrraJrbHoro
ucqucreHr4q: reopeMLr @epua, Ponr, ,rlarpaHxa, Koutu. flpaen,lo Jlonura-ls.

Vc,roeuq MoHoroHHogru SyHnqun. 3rcrpeuyr"lu rfynxqulr. Heo6xoAuuoe H AocraroqHoe ycJroBr,rfl
3KcrpeMyMa. Orsrcxasue nau6oftuero H Har.rMeHbrxero suaqeHufi @yur<ufiH, .quQOepeuqupyeuofi na o.r-
pe3Ke.

I4cclegoranue <fyuxquu Ha BbrnyKnocrr,, BorHyrocrr r.r roqKr,r neperu6a.
HaxoNgeulte acLIMnror rfyuxquu. 06u1ar cxenaa IrccJreAoBaHrrs rfyur<qrau u nocrpoeHr.re ed rparfr.r-

Ka.

ParAe,r 5. @ynxqlrn HecxoJrbKux rrepeMeHHbrx
flouqrue tlynnquft MHorl4x rrepeMeHuslx. O6racrs ]ix onpe.qeneHrrfl 14 MHoxecrBo srraqeHr.rfi, feo-

MerplzqecKoe Lr:o6paxenue. flpe4en u HenpgpbrBHocrb Qyurqzu 4eyx nepeMeHHbrx. Cnofic:raa rpyunquu,
uenpepunuofi n :auxuyrofi , orpaunueuHoil o6lacru.

9acrur,Ie npox3BoAHble. flonsrlre o gurfSepenqupyeMocru rpyuxlluu AByx [epeMeHHbrx. ycnoBuc
4r'rS$epeHqupyeuocrr.r tpyuxqzu B Toqxe. [urp$epeuqual ]1 elo cBs3b c qacrHbrMr4 npolrsno4urnrrz. ]-eo-
uerpnvecxufi cMbrcJr qacrHr,rx nporr3BoAHbrx u 4u$rf epenqua-la.



flpouseoguue gJIoxHbIx <pynxqufi. gacrHsIe [porr3BoAHbre u 4rzr[Qepenquanrr Bb]crrux noprrAKoB.
Kacare:rgar [JIocKocrr, Ir HopManb K noBepxHocrI.I.

3xcrpevyv thynxquu aByx nepeMeHHLrx. Heo6xoluur,re rr AocraroqHsre ycnoBr.r.11 gKcrpeMyMa.

Parae,r 6. I{nrerpalrHoe ucqltcJreH}te
Ilepsoo6pasuar. HeonpeAe:reuHufi rzuterpar H ero ceoficrsa. Ta6ruqa ocuoeubrx HHrerparoB.
3alreHa lepeuenuofi lt lrurerpupoBaH14e tro qacrrM B HeolpeAeneHHoM r,rHTerp,rne. tr4nreipuposauue

paIIHoHa:rbHhrx $ynxqrnfi .

hHrerpuponaHue fippaqrroHzrnsHbrx r4 rpuroHoMerpuqecrrlx <fyHxqtfi .

3aaaqa, npHso,4qlra, K IIoHrrLIrc onpeAeneHHoro HHrerpana. Onpe4erreunuii r4H.r.erpan Ka11 npeAeJr
HHTetpaJ6Htrx cyuu. CyruecraoBaHue H ocHoBHbre cgoficr.ca otrpeaeJleHHoro 14 HTetpz]Jra.

I'lurerpa-,r c nepeMeHHhIM BepxHr.rM npeAeJroM. @opuyna HrrcroHa-,rleft6urrtu. Meroau HHTerpHpo-
BaHHf, B O[peAeneHHoM AHTerpaJIe.

I-eouerpuvecrue r.r MexaHr.rqecxr.re flpr.rJroxeur,t, onpeAeneHHoro vHTerpana.
Heco6crseHHHe r'rHTerpa,'rbr nepBoro r.r BToporo po4on. I4x ""rrr"rerr" Ir cxoarrMocrb.
3aAaua, lpuno4xulas K rloHsruto gnofiuoro raHrerpaJra. Onpe4ereHrae u cnoficrna 4nofiHoro rrHTe-

fpana.
Bslqucleuue gaofiuoro IrHTerpara: Clyvafi upruoyro.ltnofi o6:racru, npunoluueiiuofi o6nacrr4, B

nonrpH6rx KoopAHHarax. flpzloNeuur gaoiluoro r,rHTerpana.
TpofiHofi xHTerpiln. onpeae:IeHue, cnoftcTaa, BbrqucreHr.ie B pa3JruqHbrx KoopaaHarax, flpunoxe-

HUg.,

Kpunonuuefinrte HHTerpilnbl nepBoro Ir Broporo poAoB, onpeAeJreuue, cnoficrna, BbrqrrcJregr.re, [p]i-
noxeHH.f,.

Cersr l,rexgy rcpr.rao:uaHeiiurrur.r HHrerpanaMr.r nepBoro r.r Broporo pogon. @opvyna fpuua. yc:ro-
BH, I{e3aB}lcl'IMocru rcpunoluHeiiHoro LIHretpafia or nyrx [rHTerpnpoBaHlrr. tr4n.rerpupoeaune rroJrHoro
4ut|Qepeurlua,ra.

floeTopuue I'IHrerpaJlbI [epBoro rI BToporo po4on, caoficrna, Bbrrrr4cneHrze, rpruorrennr. Cn.rsr
MexAy HHMr.r. <Dopnry,rsl Ocrporpa4cxoro lt Croxca.

ParAe.n 7. {uQ{epenqllarr,Hbre ypaBHeurlq
3agaua, upr'rao4rqaf, K noHrrr4ro .qusoepeuquamHoro ypaBHeHr.rr. ocHoeHHe 11oHsrts reopuu

Arz0$epenqua,rlHr,x ypanneur.rfi. !u${epeuuua,rbH6re ypaBHeHr4, nepBoro noprAr(a. 3aAa,ra Ko1llz u reo-
peMa o cyqecrBoBaHr.rr.r 14 earrHcrBeHHocrr-r perxeHH.s :a4auu Koua gm 4ns$epeuquaJrbHofo ypaBHeHn,
nepBofo trop.sAKa. o6ruee z qacrHoe peuenur luQsepeHqr4 anbHoro ypaB:He]flu'- IIepBoro noprAKa. Aus0e-peHrluanbHbre ypaBHeHr.r, c pa3Aenrlotqr.rMr4cs u pa3aeneHHr,rMx nepeMeHHr,rMr.r.

ogHopo4uue ypaBHeHrrr. Jllrueiluue ypaBHeHr.rs. yparneuur B noJrHhrx 4rastfepeuquarax.
lrz$sepenqua,rbHrre ypaBHeHr.i, Bbrcuax [opsAKoB. 3a4ava Kouu , r"op"ru o cyrrecrBoBaHr.ru ]r

eAr'rHcrBeHHocrlr perxeHuf, sa4avu Kou.ru 4nr 4u$sepeHqr.rar'rbHoro ypaBHeHHs n-OrO nopsAKa. 06ulee nqacrHoe pelreHr.rr. !u$rfepeuqaanbHbre ypaBHeHrzr, Aonycr<arculre rroHHxeHxe nop.saKa.
JlusefiHrre 4rz$sepeuqua,rrHr,re ypaBHeHr.r.s: oaHopoaHrre r.i HeoaHopoAH6re. luuefiuue oaHopoa-

Hrre 4a$$epenqI4aJIbHble ypaBHeHI'Ir, trx csoficrea. Iluaefiuas 3aBHcr,rMocrb r4 He3aBHcrrMocrr Syuxqufi ua
orpe3Ite. Bpoucraau. Teopeuu o BpoHcxuaHe.

oyH4anaeurarsuas cucreMa peuenaft. Teopeua o crpyKrype o6rqero pemeuu, -[vHerHoro oAHo-
po4uoro 4urprfepeHllrranr,Horo ypaBHeHLIfl. JIuuefisue oAnopo.qurie ArS<fepeuqaanruue ypaBgeHr{s c 11o-
crorrHHbrMH xosSrf uqrzeHrauu.

Teopelra o crpy*rype o6ulero perueuzx ruseiisoro HeoaHopoaHoro 4u$rf epeuqua*Horo ypaBHe-
Hur. Merog JIarpaH:xa Bapvat\Lru rrocro.sHHbrx. peuresue .nraHefiuoro ,aogropojno- 4z$sepeuqu'a-rrruoro
ypaBHeHHs co cnequalrHori lpaeoi uacrsrc.

ParAe.n 8, Psarr
r{Hcjrosbre p.a4sr. cxoglrlrocrr, x cyMMa prAa. csoficrga cxoAr[uxc, pqAoB. Heo6xo4zrrroe ycnoBse

cxoAI'IMocrlz pr4a. Prgu c rloJIoxHrelrbHLIMLI qreHaMlt. Teopelru cpaBHeHr.rs. Ilpusuarz cxo4rzruocru !a-,raira6epa u Koua. I4nrerpa,'Il,Hslfi npr,r3HaK.
3Haxouepe4yrcquec, psnbt, Teopeua JIeil6unqa. 3uaxonepelreuubre psahr. A6corrcrso H ycJroBHo

cxoArtr1Hecfl pa4sr. flepeurecrHTeJrbHoe csoficrso cxoArxluxcq pqAoB.



@ynxquonalruue pr4rt. O6nactl cxoAr-rMocrr.r. CreneHulre pxgsr. Teopeua A6ele. I4urepral cxo-
Ar.rMocTlr. zHrerpupooauue u gus$epeuqupoBaHr,re cTeleHHbrx praoB.

Pa:,roxenr.re Syuxqufi B creneHHLIe prasl. Teopeva o eruHcrBeHHocrrr pa3JroxeHrr, $ynrcqun a
creneHHofi ptt. P tgr,r Tefi,ropa u MaxlopeHa.

TpuroHoir,'erpuuecKr,fi pflA. Prg oypre. pag,roxeulre nepI,roAuqecKofi $yuxqun B prA oypbe.
Prt Oyple grr qerHr,rx Ir Her.rerHrlrx $yHxquit, 3araHHbrx Ha lrHrepBane rn uuoir 2r. pag oypre

4rr rfynxqr.rlr c neprroAoM 21, Par,toxe:uue e pr4 (Dypte HereprroAr,rqecKofi Oynnurr.

4.3 flpalcrr.recx[c iaHfl Tfi q (ccnrunapu)

J\! 3ar rrrr{rr
Ns

pa3aena Ter,ra
I(or-so
qacoB

I
1

Marplrqu. Onpe4enurelll. Paur uarpzqtr Perueulre cucr:elr
ruseiiulrx ypanuenufi pa:.tauuuuu cnoco6alru

2

2
I

Bexropu. Jluseitssre u lunefisr,re onepaquu HaA BeKTopaMLr.
Cxalspsoe, Be(TopHoe Iz cMeuaHHoe flpor.r3BereHx, BeKToDoB

2

J
2

Ilp.aval Ha nnocKocrH, pr.Maq, u [nocKocrb B npocrpaHcrBe:
KJIIOqeBbre 3aAarlfi

2

4 2 Kpznrre r{ noBepxHocru Broporo rtopqA(a. llpnne4enue ypasueuufi
x rasoglaqecxouy euAy. KoMrreKcHbte qHcra.

2

5 ) l]p"ae:, noc.reaoru' , 2
6 3 HenpeptreHocrr OyHxr(r.rfi. Toqxlr pa3pbrBa u ux xlaccuslrnaqua 2
7 4 Zcc:reAoeaHr.re dyuxllufi u nocrpoeuue rpaSuron 2
8 4 I4ccreaosaHue dyHxur.rfi ,i nocrpoeHHe rpaQuxoo 2
9 5 <DyHxquz MHotxx nepeMeHnsrx, o6:racrl onpeaeneHH.s, npeAeJr,

Henpepr,rBHocrb. 9acrurre flpor{3BoAHbre.
2

t0 5 (Dynxqrara MHorr{x nepeMeHurrx.3xcrpeurylr Syuxqau lruorux 2

11 6 HeonpeAelesuufi laHrerpal. 2
12 6 Olpe4ereuusrfi r.rHrerpan. Heco6craeuHEre r.rHTerpaJrr,t. lnofi noi 2

13 7 Ararl0epeHulra,rrusle ypasHeHul 1 nopl4xa 2
l4 7 2
15 8 2
16 8 2

32

2.

1,

t,

5 Yqe6no-ueroAnqecKoe o6ecneueuue 4ucurrnJIrrHr,I

5. I OurosHaq,'rr.rreparypa

Bypuucrpoea, E.B. Jllrneftuaq aare6pa [Texcr] : yue6uur u npaKrrrKyM,qrr 6aKanarpon / E.E.
Bypuucrpoea. - M.: I4sl-no K)patu,2015. - 421c.
lllunauer, B. c. Bucuas MareMarHKa. fronnuii xypc [Texcr] : yue6uux 4ar 6axaranpon / B. c.
lllunauea; lnoa pea. A. H. Taxonoea].- 4-e uza., r*p. , aon.. - Mocxsa : Iopafir, 20i4. _ 607 c.. -
(Earaaaap. Easosrrfi rypc) - ISBN 97 8-5-9916-3325-3.

5.2 {ono.nnureJrr,Hafl .,'r[Teparypa

Kpervrep, H. III. Mareuaru.lecKuii aHatrus [Texcr] :

flyrxo, I4. M. Tpuurun; [no4 pe4. H. IIJ. Kperraepa].

yue6urzr H npaxrxxyM i H. lII. Kpervep, B. A.
- Mocxea : Iopafir, 2014. - 620 c.



4.

5.

6.

2.

3,

Barguu, K. B. Marenarura [3:rexrpoHuufi pecypc] : yue6. noco6ae / K. B. Ba;raun, B. H. Eauuu-
xos, A. B. Pyxocyeo. - M.: Iouuru-laHa,2012. - 543 c. http://biblioclub.nr/
Manaxoa, A, H. Bucruas MareMarHKa [3lercrponHsrfi pecypc] : Yue6uo-ueroguqecxufi xouuexc -
M.: Enpa:uficxufi orxptntrfi r.rHcrr.rryr, 2010. -394 c. http://biblioclub.ru
Merogttuecrue pel(oMeHAaqt 14 IIo BbIIrorHeHrlrc roHrpomHofi pa6orbr no AHcqr4nnr4He <JIuuefiuas
a.nre6pa ra MareMarraqec(rr fi anarl.l:>, / !.K. A$asacona: Kyuepraycxr,rfi $urruar OIV - Kylrepray:
Kyvepraycxufi Surua:r OI-Y, 2021 . - 22 c.
Meroluuecnlte peKoMeHAauIaH An, npoBeIeHH.[ rrpaKTIIqec(ux 3a1fl"tLti4 r]o AItcIIunJrr{He <JI}rHefiHa.[
a:rre6pa u MareMaru qecl(Hir auwruz>>/ !.K. ASauacora - Kynaepray: Kyiuepraycxufi @ulua,,r Ofy,
2021. - t8 c

Mareuaruxa: npar(rHKyM [3nexrpoHurrfi pecypc]: yue6. noco6ze / MuHncrepcroo HayKr{ r,r Bbrcme-
ro o6pa-:oraHua Poccuficrofi @e,4epaqrau, oegepa,rsuoe rocynapcrBeHHoe aBroHoMHoe o6pasona-
rerbHoe yqpexAeHI4e BblclI]ero o6pa3oBaHu, <Cenepo-Kaar<a-:crnfi $e1epa,rrnbrfi yHr.rBepcr4rer). -
Craeponols : CK@Y, 2018. - rI. r{acrr 2. - 294 c. - peNlru Aocryrra:
http ://biblioclub.nr/index.php?pase:book&id:563 1 49

Huxuuru, A. A. Mareiuaru.recxr.ril aua:m:. Vuy6leuuufi xypc [Dlexrpouuuft pecypc] : yue6unx lz
npa(ruKyM 4,u eysoe / A. A. HuxuruH, B. B. @oMraqes. - 2-e uz1., rrcnp. H Aon. - Mocxna : tr4s-
AarerbcrBo vJpatu, 2020. - 460 c.- (Bucuree o6pasoeanue). - ISBN 978-5-534-00464-
9. PeNuu Aocryna: https://urait.n-r,/book/matematicheskiy-analiz-uglublennyy-kurs-4503 1 3.

7.

8. Py4ux, B. M. Mar:euau.recKr.rfi aHa!'rlr3 Arrrl sKoHoMr,rcroB [3nerrpouuuii pecypc] : yve6uurc u
flpa(rr.rKyM 4.n.e aysoo / E. M. Pyaur<, O. B. Ta'rapnuros. - Mocrsa : lls4are:6crao ]opaiir,
2020. - 356 c. - (Bsrcmee o6paroeanrae). - ISBN 978-5-991 6-9426-1. pexu*r Aocry-
na: https://urait.ru/book/matematicheskiy-analiz-dlya-ekonomistov -450652



5.3 tr{urepuer-pecypcrr

l. http://www.mccme.ru/ URL: Mocnoscxlli qeurp HerrpepbrBHoro MareMarrrqecxoro o6pa:oeauur
2. http:/vilenin.narod.ru/Mm/Books/Books.htm MareMauaqecras 6pr6lnorexa
3. httn://en.edu.ru/ EcrecrneHuo-Hayuusrii o6paronare,rruuft nopral
4. Becrullr MocxoscKoro Yuueepcurera, Cepur 1. Marelrarura. Mexauura: xypHan. - M.: Areucreo

<Pocneqarr,> - flepuoAr,rqecroe HayrrHoe r,rsAaHr.re orpaxaer reMarury saxuefiurux uanpanneuufi
Teoperl'IqecKHx HccneloBaHHfi no MareMarllKe u MexaHI.{Ke. - http:// vestnik. math.msu.su)start-in-fr.html

5. A,rre6pa h alanv3i xypHaJI.- CaHxr-flerep6yprcKoe orAeneHHe Mareuaruqecroro r.rHcrgTyra
ranr. B. A. Crexrosa PAH http://www.pdmi,ras.ru/AA

_ 6. luQQepeHrtr4anbHbre ypaBHeHHr: xypHan. M.: MAtrIK "Hayxa /tr4nrepnepzoguxa"._
http ://nasb. eov. by/eng/publications/difur/index.php

5.,{ flporpalrlrrroc o6ecnc.rcnue, n poecccuoHaJ,rr,rrbre 6a:lr,r AaHHr,rx u r.rHrDopuaqnorrrrrre
crrpirBo.rrrbre ctrcrelrbl coBpeMcrrrrbrx urr{opua quoHHl,rx rcxnolroruii

I . - OnepaquonHaur clrcreMa Microsoft Windows
2. - flaxer Hacronr,HlIx npuroNeunil Microsoft Office (Word, Excel, PowerPoint, OneNote, Outlook,

Publisher, Access)
3. - Llpunoxeuaq Microsoft Visio
4. - Anrnnupyc Dr.Web Desktop Security Suite
5. - Becularuoe cpercrBo npocMorpa Safinos pDF - Adobe Reader
6. - Cso6o.4Hrril rfafilonsrfi apxuaarop 7-Zip
7, - https:/ivandex.ru/ - 6ecnrarsuii poccuilcxrzfi I4nrepuer o6o:peeare.rr -f,uAexc. Bpay:ep
8. http://newqdz.com/spravochnik Cnpanouuux no sucruer1 MareMarr,rKe
9. http://aist.osu.n-r,/ AI4CCT OfY - asroraarr.r3r.rpoBaHHa, r.rHTepaKTHBHaJr cr{creMa cereBoro
recruponanzr OfV

6 Marepua"rsno-TexHIrqecKoe o6ecneqesue aucuurur[rHr,I

Jlexquouuue lz fipa(Tr]qecxHe 3aHflTtfl npoBoArrcfl a yve6usrx ayAfiropu.{x,
Ayalaropvl'l ocHalreHbI I(oMnJIeKraMlI y.reuuvecxofi ve6eru, ,a*rrraCnrw cpeAcrBaMr.r o6yveuu.e,

cnyxaqr.rMr.r An, npeAcraBnenur yue6uoil lrHQoprvraquu 6o:rlurofi ay AuropLt .

floveuleune Anq caMocrorremuofi pa6oru o6yvarorqnxca ocHaqeHlr xol.rnr,rcrepnofi rexnzxofi,
no4xnureuHoii x ceru "l4urepner", n o6ecneqenueu Aocryna B 3Jre(TpOHHyrO UUrfOpMarlHouHo_
o6pa:onare,rtuylo cpeAy $llnua,ra u OI-V.

K pa6o ae it npo?p oJwrte np uJtazatumcn :
o (Dosa oueHor{Hblx cpeacrB Anq npoBeAeHH, flpoMexyroqHofi arrecraquu o6yvaroulr.rxcr no

AHCIIHNJ]I.IHE;
o MeroAraqecrue pe(oMeHAaIIHH 4lr o6y.ralorquxc, ,o ocBoeHHIo Ar4cIIHnnr,IH6I.
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