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1 Ile.ru lr 3aAaqr{ ocBoeHrrs AucrIH[ruH[,r

I{e,rr ocnoeulu ArrcqrrlJrr4Hbr: tfopuuponarue suauufi ra ylreuufi s o6racru a1arv3a,
MOAenVpOBaHLL IT pellreHl,, npl{KnalHBrx 3aflaq, KaK aHajrrrTr.rqecKr.rMu MeToAaMrr, TaK r.r qucneHHbIMLI c
,ICIIOJIb3OBaHI]eM MaTeMaTLIqeCKOf O aIInapaTa.

3a4a.rlr:

' II03HaKoMI-ITL C OCHOBHEIMLI MaTeMaTI.ITIeCKI'IMI'I IoH.ITHTMII II MeTOAaMII MaTeMaTI{qeCxOrO
alJauru3a, ueo6xo4ztr.tr,Itrlr Ans HccreAoBaHlu ocHoBHbrx 3KoHoMr4r{ecKlzx gsreP.uit rr npoqeccoB;

. Ir3yr{I{Tb MeToAbI aHaJIrI3a I4 o6pa6orKlI gKc[epHMeHTa.nbHBrx AaHHbrx, neo6xo4atrr,re gnr
pellreHrrs nocTaBJIeHHbrx SKoHoMLIqecKr{x 3aAaq;

' HayqIITb IpOBOII'ITb aHa!'II'I3 npI'IKnaAH],Ix 9KOHOMIIqOCKI{X 3aAaq C IIOMOIIBIO MaTeMaTI4qe-
cKoro allnapaTa.

2 Mecro 4ucqu[JruHr,r B crpyrType o6paloearelr,no nporpaun.rrr

lucqr,rurzna oruocrrrc, K 6a3oBofi qacur 6loxa 1 <lzcqunnuuu (uo4yrur)>

flpepernusurr,r 4r.rcqr{nnuHr,r: Omcymc moytom

flocrpexeusumr AucrllrlJrr4Hbr: 8.1.8.10.3 Teopun oeponmuocmei u r4ameMomwecKat
cmamucmuKa, 6.1.8.10.4 Memodu onmut qtbHbtx peueuu , 8.1.8.13 Cmamucmuxa, B.l.B.[8.2.1 Pttuox
4euuux 6yuaz

3 Tpe6oraHlra r< p$yJ'rr,TaraM o6yqeHus rro ArrcqlrrrJrrrHe

flpoqecc rzcy*eHufl AIIoTII4uJIIzHLI HanpaBneH aa $opuuponauue cne.qyrorqrrx pe3yJrbraroB o6yqeH[,

4 Crpyxrypa rr coAepxaHrre Aucqrr,rr.rH6r

4, I Crpyrrypa alrcufi[rrr.rHr,r

O6rqar rpy4oeuKocrb ALIcqulJrIrHbI cocraBr.ser 9 ga.rerHrrx ep;uuu\ (324 ana4enaavecrcux vacor).

fhaulrpyeurre pe3ynbrarrr o6y.reHu, no IHcuannr.rHe, xapaKreprz3yroqrre
transr Sopir.rlpoeauus Kot\4 nereH ulrii

(Dopuupyeurre KoMnereHrlrrlr

3Harr: ocHoBbr rfyHxquu oAuoii z HecKonbrrrx flepeMeHubrx,
lpeAenr,Horo, gu$$epeuqua,rruoro rr r4HrerpaJrr,Horo ucuuuteuui,t,
4r.r<f r[epeuqua,rrulx ypaeueHlri, prgon
Yuerrl nplIMeHrrr, MeroAhI, IIpIteMr,r, ilnropllTMLr perlreHllg 14 ocHoBHr,re
MaTeMaTLITIeCKI.Ie 3aKOHOMepHOCTI4, IIOJIO)I(eHIZ' I{ TeOpeMbI B peIIIeHLI}I X
3a.qaq

BraAerr,: uerogaMr.r npe.qenbHoro alaJt:a3a, 4rz$$epeuqua,rsnoro r.r

rrHTerparbHoro ucuucteuuir, o6rrKHoseHHsrx 4rz$tf epeuqua,rruux
ypanueuufi, qHcJroBbrx r,r creneHHbrx pr,4oB, prAoB @ypre n coorBercrBrre
c noctaereuuofi :agaveii.

OflK-3 cnoco6nocrsrc
Bbr6rrparb r4Hcrp),r{eHTan6H6re
cpeAcrBa An, o6pa6orKu
3KOHOMI-IqeCKrrX AaHHbIX B

coorBercrBt4l4 c nocraurennofi
3A!.Aqefi , [pOaHanv3EpoBarb
pe3yl6TaTbr pacrreToB r.r

o6ocHoBr,IBarb noJryrleHH6Ie
BbIBOAEI

llng pa6o'r'r,r
Tpy4oeurcoc'rr,,

aKaneMI4rrecKux rIacoB

l ccuecrp 2 ceuecrp BCero
O6ulan lpytto 6-rrxo crr, 144 180 324
I(oIIt'a x lrrirq p:r6o ra: 19,5 19,5 39
Jlexquu (,r1) 10 10 20
llpanruvecxue saurrul (II3) 8 8 l6



Bu4 pa6orr,r
Tpy.{oelrrocrr,

aKaAeMVqecKIZX tIaCOB

1 celrecrp 2 ce,vec'rp BCero
Koucyrsraqlru 1 I 2
flpoMe)ryro.rua.s arrecrarllrfl (sa.rer, srsaveu) 05 0,5 1

CaMocroqremuaa pa6o.ra:
- GwnorHeLrue rcoumponouoii pa6omur;
- ca ocmonmerbHoe u3yqeHue pa3denoa: 4. Teopun

tlHozoqfleHoa I0. Pndur
- cauonodzomoaxa (npopa6omr<a u normopeHue neKquoHtlozo

Mamepua"na u 
^4amepuctna 

yqe6uuxoe u yueduwx noco6u ;
- nodzomoaxa k npaKmarcckuM 3aHtmuulrt,.
- nodzomoska k 3K3aj4eHy

121,5
30

-r5,J

25
25
9

160,5
30

41,5

40
40
9

285
60
77

65
65
18

Bu;q uroroeolo r(orrrpoJrH (:arrcr, lIc:auerr,
xurlrOcpeuuHpou:ruHr,rii :ia.rer')

SK3AMCH 3K3AMEH

Pa:gerst 4ucqunnuHbr, u3yr{aeMEre n 1 ceuecrpe

Pa:1e:ru Ir4cr1riIIJIurrbr, rr3yrlaeMbre a 2 ccl,rccrpe

Il!
pa3Aena

Haulrenosarrue pa3AenoB

Kolu.rec'r'so qacog

BCefo

ayAIiToprra.[
pa6ora nueayg. pa6ora

I TI3 IP
1 Beegerrue B MareNrarurlecttuii aua-rru:J 29 2 2 25

2 flpegeru 14 HelpepbrBHocrr) 30 2 2 26

, !u$Sepeuqua.,rbHoe r.rcqucJreHr4e tlynxquu o4uoii
repeueunofi

32 4 2 26

4 llpluoxenue rtpoH3BoAHori 29 2 2 IJ

5 Teopul t',tuorou.renon 24 24

14roro: 144 10 8 126

Ns

pa3aena
HaulreHosaHr.re pa3,4onoB

Koru.rec'r'eo qacos

BCCfO

ayaL{ropHaJr
pa6ora BHeayA.

pa6oraII II3 JIP
6 llconpe4e:reHll,rii nurer pa.r 3l 2 2 33

7 Onpe4ereuuuii rrHTerpaJr 38 2 2 34

8 @yuxql.Ir.r HecKoJILKux rtepeMeHHblx 38 2 2 34

9 AH0cbcpenuua"[Lrrbre ypaBHeHHr 37 4 2 31

10 Prgu 30 30

tr4roro: 180 10 8 162
Bcero: 324 20 16 288



4.2 Cogepxatue pa3Ae,'roB ar{cq[rr,rrrHr,r

Pasge,r 1. Bregenlre B MareMaruqecrufi aua,rul
floH.srue MHo)I(ecrBa. Onepaquu HaA MHoxecrBaMu. Orpauuvenusre MHoxecrBa. 3a:r.txnyrue uuo-

xecrBa, I4x rpaHLIqH. Orrprn:ue MHo)I(ecrBa, Muoxecrna BeIrIecrBeHHbIx rrr4cen. A6co,'trcTHafl BoJII4TIIIHa

AeftcrBl4TenEHbx ulzce:r. Or<pecruocrr TorrKr.r. floHrrue rfynxquu. O6nacu ee oflpeAeneHuq, cnoco6u sa-
4aulrr $yurquu. Ocsonutre 3neMeHTapHbre rfyn(uuu, zx csoficrsa u rpa$uru. Cloxnue u o6parnue
<fyur<quu. flpeo6pasorauue rpa$lrxon. llpuueueuue $yuxqufi B oKoHoMr.rKe. I4ureproruporauue <pyHr<-
qufi . OcHosurre npaar.r:ra npu6.luNesulx nuqucleHrzfi .

Pa:qe.n 2. flpege.nrr rr HenpepbrBHocrr,
9uclonat ttocre.4oBareJlbHocrb. ApI4QMerI{qecKIIe onepau[u Ha,{ qIIcJIoBbrMr4 xooJreAoBareJrbHo-

crsuu. Becroue.rHo 6omuue u 6ecroneqno MalJrrre rrocJreAoBareJrrHocrr4. flpe4el vtaclonofi noc:regona-
rerbHocrtl. flpe4e:ruuii nepexoA B HepaBeHcrBax. Monoronnsre noc-[eloBarenbHocrz. Cyrqecrnonauue
npenena rtottotonnofi orpauz.reuuofi [ocneAoBaTer6Hocur. Ilpe4el @ynxquz B roarKe rr 6ecxosequocru.
Teopeutu o npeAenax rpynr<quii. O4nocropouuue npeAenr,r. flonsrue rlyurcquu, orpauuveuuofi Ha Muoxe-
crBe II B o(pecrHocrlr ro.rxr.r. Teopenrr o6 orpanuuennoctu $ynxquii, rrMeIoIIIHx npe4el. 3auevare.nr,nste
flpe,4eJrll. 3a4aua o HelpepbIBHoM Haqucrreur4v npoqeHToB. Becxoueqso 6olrurue u 6ecroueqso lralue
rflT rxqlru. Cpanueuue 6ecroseqso 6olrnmx u 6ecKone.rHo ua,rux $yurcquft. OcHosHsre gKBr.rBrrJreHrHocrt4.

flou.{rre {yuxquu, nenpepunnofi B ToqKe. Aplrrf uelauecxue olepaqrrr4 Haa HenpeprrBHurr.ru <pyurqzrurrE.
Herpepunnocrr 3JreMeHrapHbrx $ynrquft . llayrnunr,re lrogenrr pr,rHKa.

Parae,r 3. Au00epeHuHaJrLHoe lrcqrrcJreHr.re {yHrqlru o4uoii nepe*renuoft
flpotlsno4uar $ynrqua B ToqKe, ed reonerpuuecxufi lr NrexaHlrqecrufi currc:r. flpousnoguaa cylr-

Mbr, [poI.I3BeAeHus, sacTHoro. Ilpouano4nar cror{Hoii $ynr<qzz, [por.r3BoAHa, o6parnofi {yuxqrzz. llpo-
II3Bo.qHtuI fiapaMerpll qecKofi II HessHo sa4auuoii t]ynrquu. Ta6:ruqa [por-r3BoAHr,x. flossrue aufr$epeu-
qnpyeMocrll $yuxquu B roqKe. Heo6xo4uuue u nocrarorrHbre ycJtoBLts.4uQ@epeuqapyeuocru rpyuxqlua n
roqKe. Cegsr Mext4y gla OSepeHrllrpyeMocrbro rz He[peprrBHocTrrc Syur<qun B ToqKe. Ypanneuur xaca-
relssofi I4 HopManlr. flu$$epenquan $ynrqzll Ir ero csoficrsa. Cnrss 4ra$$epeuqaana rpyurquu c nporr3-
noAsofi. feouerptluecxufi cutrcr 4u<p$epeuqua,ra, [pr.rMeHeHr.re 4z$sepenqlea:ra n npu6luNeuurx nu-
qfic.rreHl'Irx. flpou:no4ur,re u 4utpt|epenquanrl B6lcrulrx [oprAKoB. Sxosonuqecxuft cuuc:r nporasno4uofi.
I4cnonrgosauue roH.trTfi, npousno4nofi B gKoHoMLIKe.

Pa rae.r 4. fipu,roxeuue uponrnoqHoii
OcHosHHe reopeMr,I gu$QepeHIlIaa.nrHoro lrcqucneHur (reopeua <Depua, Polx, JlarpauNa, Koruu).

Pacxpr,rrue HeonpeAeneHHocrefi c nonorqrro flpaBrlna Ilonura,'rq. Ycnoshq MoHoroHHocrt4 1[ynxqufi. Tov-
KI'I 3KcrpeMyMa. Heo6xo4zurre LI AocrarorlHbIe ycnoBr.rfl srcrpeMyMa. Haxox4euue nalr6olllrero ra

HaI'IMeHbIIIero 3HaqeHLIq $ynxrlrzll, 4lr$<pepeuqrzpyerroft ua orpe3Ke. tr4cc:re4onauue $yuxqnn Ha BbrnyK-
.rrocrb rr BorHyrocrb, rovru neperu6a. Acuunrorlr (puBr,rx. O6qal cxeua uccreAoBaHul $yurqufi u no-
crpoeHlu rpa$rzror. flpuloNeuue npourro4uoil B 3KoHoMrrr{ecroii Teopur4.

Pasae,'r 5, Teoplln MHororrJreHoB
Muorouleun, oflepaqflIr HaA MHoroqJreHairan. flerureru. Haz6onsruuil o6rqzfi le:rurelr. Teopelra

Besy. OcHoeuaa reopeMa a,rre6prr. Pagaox<enue MHorolr-[eHa c 4eftcraurenrnuuz xos$QraqueHTEMlr Ha
lltHefinsre L KBaAparlIqHbIe MHoxLITenH. Pag.roxtenue pauuoHanr,Hbrx .qpo6efi Ha npocrefilrue. Bsr.]zcre-
ulre xopuefi MHoroqneHa

Pa:ge.n 6. Heolpege.nenurrfi lrHrerpa,r
flepeoo6pasnrte. Heonpe4eleHnrtft uurerpa,r ,r ero csoficrga. Heuocpe4crueuHoe r.rHrerplrpoBaHr.re,

r{HTetpr4poBaHr.re [yroM norBeAeHr4, rror 3HaK 4ras$epeuqua,ra. Mero,q [orcrauoBKa: :aueua nepeueunofi,
TPI'IroHoMerpuqecxLre noAcraHoeIta. I4urerpupoBaHr.re rro vacr.xlr. Ilpocrefiurze uurerpalbr, coAepxaque



KBaIparHLrfi TpexqneH. I4Hrerpuponauue pauuoHanbHhrx 4po6eft: MeroA HeonpeAeJreHHrrx r<oeQ$urlzeu-
roB, MeroA Ocrporpa4croro. Znrerprzponanue rzppaqlroHanbuux rfyuxqzfi. I4nrerpuponanue rpvroHoMer-
pu.recKr-rx $yuxqafi.

Parge,r 7. Onpele,renurrfi r{HTerpaJr
flonsrlie onpeAeneHHoro LIHTerpaJra, ero reoMerpr4rrecxllft u gr<osouuqecxrzfi cuucl. Br,r.rucreHue

olpeAeneHHoro I'IHTerpana. Teopeua o lpousnoguoii IzHTerpa!'ra c [epeMeHHrrM BepxHr4M npegerola. (Dop-

i''ryla Hrrorona-IIe 6suua.3aueua neperreuuoii n onpegereHHoM rrHTerparJre. I{urerplrponauue rto qacrrM.
llpuloNenue onpeleneHHoro rrHrerpana. Heco6crseHulre r.rHTerpalrbr I u II po4a, rzx ceoricrga. llpuueue-
HVe rIOH,TI4S OflpeAeneHHOrO r.rHTefpaJra B SKoHoMrZKe.

Pa:qe,r 8. Oynxqlru HecKoJr6Krrx rrepeMeHHbrx
Olpele;renue @yHrqtrr.r HecKoJrbKLrx flepeMeHHbrx. O6ract oflpeAeneHrrs, flpelen, HenpepbrBHocrr,,

reoMeTpl{qecKoe Ltso6palreuze. qacrsrre npolr3BoIHbre rr fix reoMeTprrqecraii clGrc,r. flouxrrae 4u$(be-
peHIII4pyeMocrl{ <fyuxqull. Heo6xo4uurte I.I AocrarorrHbre ycnoBrz, auS$epeuuupyeuocT}r $yurql.ru. flon-
Hoe npupallleHrre uo:rHrtil 4nrf$epenqua:r $ynxqufi, cBr3b c rracrHbrMr4 nporr3BoAHulau. flp1rlrenenue
4I'r$$epeuqrza,ra n npu6.tuNeuHux BbrrIlrcJleHrrrx. flpousno4urre or crror(Hr,rx tfyuxqufi u ot (fyuxqzii, sa-
AaHHr,Ix HesBHo. r{ac rue npoI,I3BoAIrLre u gu${epenrlua,rbr Bbrcrrux nopsAKoB. Ilpousno4naa no Ha[paB-
lenurc. fpagllenT . Kacarenrnar flJrocKocrb r.r HopManr, K [oBepxHocrr.r. Srcr:pervryrr.rtr rfyurqr.rii HecxoJrbKrrx
IIepeMeHHr,Ix. Heo6xoglluue x AocrarorlHT,re ycnoBu.s 3KcrpeMyMa. lloHsrae gMnl,rpurrecKux $oprraylax.
Mero4 uaraueur,rxux KBarparoB. @yurqzu HecKoJrr,KHx nepeMeHHbrx B gxoHoMrrqecxlIx sagauax. 3a4ava,
lpl4BoAsrqaq K IroHrrrrro 4noitnoro IzHTerpiIJra. .(eofinofi HHTefpaJr, KaK flpeAen r4HTetpilJlbHblx cyrr,rrra. feo-
uerpuvecxufi currcl 4nofinoro LlHrerpa!'Ia. Ceoiicrsa. Cne4enue qaofinoro rzHTerpana r lonropuovy. 3a-
MeHa flepeMeHHbIx e 4eotiuou LlHTerpane. Brtvucleulre gnofiuoro unrerpa-ua B noJrrpHr,rx KoopAl4Harax.

Pa:ge.r 9, !u{r}epeHqlla.rEHr,re ypaBHeHlrq
@ugr.rqecxue 3aAarru, npllBoAnque r 4u{t|epeHrIV airr,Hr,rM ypaBHeHrl.[M I nopx4r<a. Perueuue ypan-

HeHI4r, Har{arhHble ycnoBl4,l. 3a4aua Koulu, TeopeMa cyqecTBoBaHLIq rr eALIHcTBeHHocru :a4auu KoIru.
O6ulee n qacrHoe perreHl4r, reolrerprzvecrcufi cnucr o6rqero rr qacrHoro perreHur. lrzQ$epeuquantuue
ypaBHeHHs c pa3AeneHHr,IMLI [epeMeHHbIMI4. OAnopoAuue ypaBHeHus. Jlleseftsue ypaBHeHr.r, I nopr4ra.
Mero4 eapuaqura upotlsoomnofi nocro.sHHofi. Ypasnenue Bepnynnu. Vpanuenua B noJrHLrx gr.rQ$epenqu-
a:rax. flu{1|epeHullzrnr,Hhle ypaBHeHV, Bbrcrrrrx [opsAKoB.3a4aqa Komu. floHsrr.le o6qero lr rracrHoro
peIrIeHI'Ir. Teopelra Kolru. Ypanueuus, AoflycKaloulre rroHlrxeHlre noprAKa. Jluuefisue o4nopo4uue 4ll$-
$epeHql.ra,rsut re ypaBHeHr.Ir, ,tx csoficrna. Jlunefiso 3aBr.rcr4Mbre u :rzuefiso He3aBr4cr4M6re Syuxquu na or-
pe:r<e. Bpoucruau. Teopeuu o BpoIrcKEaHe. Teopelra o crpyKrype o6urero pelreHus ruHefiuoro o.qHopo.q-
uoro 4}r$$epeuulzaJlbHoro ypaBHeHn.s. Jlunefisrre oAHopoAHbre ypaBHeHus c rocrorHHbrMrz xoe$$raqrzeu-
rauu. Teopeua o crpyrrype o6Iqero perueuus ruHefiHoro HeoAHopoAHoro ypaBHeHus. Merog JlarpanNa.
Pe renue mauefinoro HeoAHopo.{Horo gu$SepeuquanrHoro ypaBHeHus co cnequa.nsnofi npasoii vacrsro.

PasAer I0, PqArr
IrcJIoBr,Ie pr4sI. Cxo4uuocTE rr cla4Ma px4a. Heo6xo4lrMoe ycJroBrre cxoAr,rMocrr4 pr4a. Apu<fuerr-

qecKlre ollepaqlrv HaA psAaMLI: yMHoxeHI4e Ha qLIcJIo, cnoxeHlre, BbrqaraHlIe. Pr4sr c noloNllr:enbghlMlr
rI.[eHaM[. Teopeur,I cpaBHeHV.[. flpu:Hara cxoatlMocrr4 .{a:rana6epa le Kouz. tr{urerpa,rr,uufi nprtHaK cxo-
AHMocrI'I pr4a. 3uarouepeAylotquecq pagsr. Teopeua Jlefi6nuqa. 3uaxonepeueHubre p.sAr,r. A6colrcrno ra

ycnoBHo cxoAslqfiec, p-44u. Teopeuu o6 a6corrcruofi lt ycronnoii cxo,(r.rMocrrr p.r4a. @yrxquoHaJrbHEte
prgsl . O6:racrr cxoALIMocrI4. Paauouepnar cxoAlrMocrr, llpusnar Befieprurpacca. Cleneusr,te px4u. Teo-
perra o A6err. I4urepnar cxoArrMocrr.r. cgoiic:rso creneHHbrx prAon. Prgu Tefi:ropa u MaMopeaa.



4.3 flpaxrra.recKre 3aHqrus (cerunuapsr)

4.4 Kourpo.nrHan pa6ora (1, 2 ceuecrpu)

Ilpuuep roHrpo,rrnofi pa6oru 4.na I ceruecrpa

l.Haitrra [por43BoAH6re nepBoro floprAra AaHH6rx rfynxqufi

t) y = x'e-' z) y = Jic x tl t, = ]-!+t y = zi'

2.flpoau$$epeuuupoBarr HesBHo sa,qaxHlro tf yur<quro:

-2x2y3 + xy2 -3x2 -6xy =9.

3. IlpoauSrf epeHrlrrpoBarb Syurquro, 3aAaHuyro rapaMerpuqecKr.r:

x=t+cos2t,

Y=t2 - sin2t.

4. Bsl.l.rcrnrs c nonoururc 4r.r$sepeuuaala npu6nr,rx<duuoe 3HaqeHue uorpurnerrn V26 .

5. Hafirr.r Bropyo rpor-r3Bo4Hyro $yuxqua I = -ftre +* .

6.cocranuu ypaBHeHu.s racarenrnofi Lt Hopv,utrt x sa4anuoft xpusofi n roqKe c a6cquccoft xo.

y = 81,1i -70, xo=t6

7 . Ha ru npeAeJr bt

1y11,,, '':1"'-L2)ti,,!-l23trim-ll?s a, 11n, 
f,Hd

,-@3x4 +J, _3x ^--r, _5x,+9 ')-5xr_4x_5 '*_+-OVl+r_t

Nq :tau.f,rurr
Ns

pa3Aena Teua Kol-no
qacoB

1 1 @yHr<quoua.lmrra, 3aBricIiMocrr, It cttoc06bI ee tlpeAcraBneH!r[. 2
2 2 flpe4e,r rpynxrluu. lleperrfi ll nropofi 3aMerrarerrHLrc [peAenr,l 2
3 3 llpousno4uar Synrqrzu a roure, ed reolrerpuuecxufi a

lrexanuqecrufi cuucl.
2

4 4 O6rqal cxcua accneAoBarrris tfyuxquii u looTpoeHru
rpacbur<os.[pr.iro)t(eHr{e rporl3Bo4uoii n srououuuecroii reopuu.

2

5 6 llepeoo6pa3nrre. Ileonpegeleuunii uurerpa..rr r ero csoilcrna. 2
6 7 Merogrr BbrrlucrcHuq oIIpcAeneHHofo uHTerparTa. 2
7 8 3rccrpeuy*r @yHr<quii HecxonbKux rrepeMeHHbrx, yc.loeurrii

gKcrpeMyM. Mero4 naulreHr,ur.rx KBaAparoB. llpu:roNeuze a
SKOHOMLIqeCkr.rX 3 A,lAlIax.

2

8 9 !urlSepenquanrHbre ypaBHeHr.r, c pa3AeneHH6rMH rrepeMeHHbrMrr.
O4nopognsre ypaBHeHus. JllzHeriuue ypaBHeHh, I nop.rgxa. Merog
Bap a\ H npouseo:rtnofi nocro.sHHoii.

2

tr4'r'oro: 16



v=x1t4
S.flponecrz rroJrHoe r4ccJreAooauue tfyurquu u nocrpor4TL rpaftuK. ' x'

Kpnreplru oueHKrr rrHAuBltAyaJrEHofi rourpo,rruofi pa6orr,r

Oqeura <:avreHo)) 3a (oHTpoJIbHyro pa6oty craBuTcs B ToM cnyqae, ecJrr,I I(oJIHqecrBo rpeur.rJrlHo Bbrrro;r-
ueuulx sagaulrfi (nrclrcvax nce no4nyurtu) cocraBJrrer He wesee 90oh,
Oqeuxa <ne 3aqreHo) craBLITc, B ToM cnyqae, ecnu Ko-lruqecrBo npaBr.rJlr,Ho BEInoJIHeHHbrx sa2laluil
(nxaroua-a nce nogryurcrsr) cocraBn.f,er nreuee 907o.

Ilpuuep xoHrpo.nrnoii pa6orrr g,ra 2 cetrecrpa

1. Buquc:rurr HeoflpeAenenHr,rft r.ruTerpar

a) IJF<,' -7x+2)dx; 6) !ffi.,"1 !{t*-+)."i**a*

2. Haitru neonpe4eldnnne r4HTerpanbr or paurroua!'rbHbrx rr rpr,rroHoMerprruecxrax <fyurqufi

r 4x) -llx+4 ,atl#x: 61tcos')2xdx
' x.(x-'2)'

3. Brr.rHc,lurs rrJroua.rb tf rzryprr. orpaH qeHHo r.ult4flMu:

x+y=O'y=2x-x2.

4. Brur.rcrzrr neco6crseHHrrft r.rHTerpan trnlr ycrauoBr,rrr ero pacxoAr4Mocrr:

ldxixdxa) t._ 6) t_-'1,(x+3)' "'i(*'+z)

5. Hairruo6ulee peurenue ulu o6rsluituuT erpan .qfi$QepeHu irnbHoro ypaBrreuru y' = ^ ?xy .
3x' - y'

6. Hafilu qacrHoe pelIeHLIe 4Lr<frpepeuquanbHoro ypaBHeHr.rr, yAoBnerBopsrourgro HarriurbHbrM ycnoBr,r.f,M

!' -8y' +16y = e", y(o)= o, y'(o)=t.

7. Hafitu u uso6pasurt, Ha [JrocKocrr4 o6lacrr o[peAeJreHr4, Qyurquu AByx [epgMeHHbrx:

z =n(,' - y-t).

8. Haitrz qacrHr,re [porr3BoAHbre flepBoro nopr4ra $yulcquil 4nyx [epeMeHHbrx:

Kpurepnlr orIeHKtr rrrrArrBrrAyaJrr,Hoii xonrpo.nrnofi pa6orrr

Oqenxa <:avreno) 3a KoHTponbHl.ro pa6ory craBlzrc, B ToM cnyqae, ecrll KonuqecrBo rrpaBr.rnbHo BbrrroJl-
ueHurrx sa4aunil (exlro.raa nce no4uynxrtr) gooTaBJrfler He welr.ee 90"h,
oqenra <ne 3aqreHo)) crar'urcs B ToM cJlyr{ae, ecJrlr Korl[qecrBo npaBLIJIrHo Br,rrroJrHeHHbrx a]aaallrit
(nrlrcuax nce noqnynlcrrr) cocraBn.f,er MeH ee 90o/o.

"t;a) z = )J!-: 6) z = x2 y2 -3xy.. u) z = xe' .x+ u



4.

L

3.

5 Yqe6no-ueroAuqecKoe o6ecneveuue gr.rcqllrrJtrrHbr

5.I Ocnonnas Jrr{Teparypa

lllunauer, B. c. Bucuras MareMarr4ra. flonnsfi Kypc [Texcr] : yqe6Hr.rK gm 6ara,raapon / B. c.
[Iuua.ren; [no4 peg. A. H. Tzxonona].- 4-e us4., vcrp. r.r aon.. - Mocrsa : IOpain,2014. - 607 c.. -
(Bararanp. Basoebrfi rypc) - ISBN 978-5-9916-3325-3.

5,2 !ouo,rullreJrr,Has Jrrrreparypa

Kpeuep, H. lII. Mareuaruqecrcu aHa,rng [Texcr] : yue6Hlrx r.r npamruryu / H. lll. Kpenep, B. A. Ilyrxo, I4.
M. Tptltuuu; [noa pea. H. lll. Kpeuepa]. - Mocrcsa: IOpaiir, 2014. - 620 c.
Mero4uuecxlle peKoMeHnauufl no B6tnoJrHeHHto rcourpoluuofi pa6or;I no lr4crlunrHse <Mareuarlrqecrcrzfi
aHaJrH3)), .r.1-2 I !r.K. A$auacosa: Kyuepraycrcrafi $u,rrla,r OfY - Kyuepray: Kyuepraycrn slrnuar Ofy,
2020. 29 c.,30c.
Mero4uvecrlre peKoMeHAaIIHL Arq npoBeAeHr-r, [paKTHqecKHx 3aH xruit no aucguntllHe <MateN.,laruqecKr.rfi
ana,rr.r:>/ ,{.K. A$anacoaa - Kyuepray; Kyuepray cxufi Sunuur OfY, 2020. - I I c
Mateuaruxa: npaKTHKyM [3.nexrponHrr pecypc]: yue6. noco6ne lManucrepcrno nayrcu u sucmero o6pa-
goeaHl.iq Poccuficxofi @egepaqar.r, @enepa,rsuoe rocy,[apcrBeHHoe aBToHoMHoe o6pa:oeatellnoc y{pe4qe-
HHe Bbrcrlero o6pa:oaanul <Ceaepo-Kasxarcrcz Qelepalr,Hsrri yHznepcurer>. - Craepono.nr, : CK@y,
2018. - q. Hacrs 2. -284 c. - Pexr.rv locryna: hltn://bib lioclu b.ru/index.php?pagq-baqk,&.kl-563 149

-fvnaeuee, II. T. Brrcrua.s MareMaruKa [3lercrpoHHufi]: y,re6unr< / JI. T. -f,.rr\aeHds. - Mocrcea : PZOP Hu$pa-
M,2020.-752c.- ISBN 978-5-369-07032-7 .-Pex<un tocryna: https://znan ium.coni/cata Ioq/producV I056564
flaHre,rees, A. B. Mareuaraqecru al,atuz [3,rexrpoHHufi]: yue6. noco6ue / A. B. flaHre,reen, H. I,l. Cano-
crr,.sHoBa, H. M. Oeaopoea. - Mocxsa : HHOPA-M, 2020. - 502 c. - ISBN 978-5-16-016008-5. - pexuu
Aocryna: https://znaniunl.com/catalog/produ ctl 1 071332

5.

6.



5.3 I{urepner-pecypcsr

1. http://www.mcctne.ru/ URL: MocxoscKr.rfi qeHTp Henpepr,rBHoro MareMarrzrrecxoro o6pa:oaauur
2. http:r'lvilenin.narod.r't/Mm/Books/Books.htm MareMaru.{ecxa, 6u6nuorera
3. http://en.edu.m/ EcrecrseHHo-uayqHbrit oOpa3oBarenbHbrii noprirn
4 Becrsux Mocxoncroro Ynunepcurera. Cepzr 1. Mareuaruxa. Mexaunra: xypHaJr. - M.: Arencreo

<Pocne'rarb)) - neplrorl4qecroe HayqHoe u3aaHue orpalrtaer reMarrrKy saNHefiuux uanpanaeuufi
Teoperl4qecKllx uccle4oranuii rro MareMarr.rKe It MexaHr.rKe. - http:// vestn ik.math.msu.su>start-in-fr.htmI

5. Anre6pa v aHar,ug xypHan.- Caur, -flerep6yprcxoe orAeneHue Marelrarlmeoxoro uHcruryra
zu. B. A. CreKnosa PAH http://www.pdrn i.ras.ru/AA

6. luQ<fepenquanrHue ypaBHoHrrr: )KypHarr. - M.: MAI4K "Hayra ll4:arepuepuoqura".-
http:rlnasb. qov. b),icnelpu blications/d i lut /indcx.pl]B

5.4 Ilporparultroe o6ecneqenue, npo{eccnoHaJrbHr,re 6alu qaunrrx r.r nur[opuaquonnrre
crrpaBoqHr,re cIrcreM6r coBpeMeHHr,rx un{op*raqr.roHHr,Ix rexuonorr.rfi

- Onepaquonual cucreua Microsoft Windows
- llaxer HacroJILHbrx npuroNeuufi Microsoft Office (Word, Excel, PowerPoint, OneNote, Outlook,

Publisher, Access)
- llpuroxeulrr Microsoft Visio
- Anruu.rpyc Dr.Web Desktop Security Suite
- Becn,raT uoe cpeAcrBo rrpocMorpa tpafinor PDF - Adobe Reader
- Cno6o4ur,rft Saftaoaufi apxuearop 7-Zip
- htlpq/&andex.ru/ - 6ecnlarnufi poccr.rficrraI I{nrepuer o6ospenarenr .flngexc. Bpay:ep
- http://newgdz.com/splqyeollqik Cnpanovuur ro sHcmefi MareMarrrKe
- http://aist.osu.ru/ AI{CCT OfY - asroMaru3r.rpoBaHHa.r r.rHrepaKr}rBHal crrcreMa cereBoro
T ec'rzporauur OfY

6 Marepua,rrno-TexHtrqecroe o6ecneuenr.re gucuHrIJIrrur,r

Jlexquouuue rr rpaxrarrecKlre 3alfltLrt rtpoBoA.fiTcfl a yue6nlrx ayArrropr]rx.
AyAuropau ocHarleHr,I KoMlrerraMz yuenauecrofi ue6eru, rexHr.rqecKr,rMu cpeAcrBaMr,r o6yteuut,

cnyxarrlr4Mrr AJr, [pe.EcraBneH]rrr yue6nofi auSoplraquu 6o.lrlrofi ayAu"toprlt4.
flouteqeutre AJL caMocrosrearuoii pa6orur o6yvarorquxcx ocuarrleHbr rounrrorepuoii rexuranofi,

rloA(nlo'IeHHofi x ce,ru "Znrepuer", u o6ecneqenueu Aocryfia B gJreKTpoHHyro uuQopuaquouuo-
o6pasoearem,Hyro cpeAy $rzauana u OfV.

R pa6oueit hpozp ur,tte npw,azatumcfl:
o <DonA orleHoqHblx cpeAcrB Ans npoBeAeHr.rs DpoMexyrot{Hofi ar"recraquu o6ytarouluxcr no

At4 CrIUnnr4He;

o MeroAu.recxr4e peKoMeHAaqulr 4nr o6yvaroquxc.fl [o ocBoeHr.rro Axcq[rrJrrrH6r.
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CO|JIACOBAHO:
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