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AeflreJrbHocrrr Arrfl, p4spaoorrclr MareMarr4qecKl{x Monene
ynpaBneHrz fl.,,\[rfl, r43 yqeHr4rr cMexHbrx llr4cil |Innr{ H, rrpoA

Karrecrn mzvHoct,u, ueobxolunmx anfl
Tor{Hocrl MI;IIIIJIeHI4':, l;ttrryLill;,,14{, gJIeMeHTbI

enuit:
AAX MATCMAIMKU X:AK YH?IBCPCAJIbHOIO fl3bIKAHayKH rr rexHr4Ka, cpellcrBa MoAenrzpoBaHr4.$LBJreHuil u n coB ; MeT'O,AaX OpTr,rMtiB arJulr;- BOCTTHTAHne KyJrbTypbn lurlHocT.t,I, OTHOrueHLI.f, K h{aleMallrKe KaK K] {&roTr{ o6nxe,reloneqecxofiKynbTypbl, n oHI4MaHr4e sHa.IIrMO CIU,I MATeMa,II,IKI,I AJr.f, HavqH -TO KHr,rqecKo ro npo|p eoca.

2. NIECTO Ar4cuHrrJrr4Hbr B YKTY]PE OIIOII BO

!.uc;,lunrtwua <gncleHHbre MeroAbr)) orHocr4Tcs K sofi qacrr.r npodreoczoHEr.rrbHofo uurKna

r. IIEJII,I 0CBOEHI4.g cqull.trr4trIbI

L{erruu o cB o eHl,rs Ar.r c ulirrJu4 Hrr (nro4yn.r) rBrrrorcs :

- r3yrreuue cr{creMbl MareMaruqecKl,Ix sHaHzfi z

- r{HTeJrJreKTyaJrbHoe pa3Bvrr{e, Qopnrzponauycue'rnofr )Kr.r3nr{ B qoBpeMeHHOM o6'Iecrse; ,rcHocrb 
'anropuTMr.r.recxo fi KyJnbrypbr, npocrparrcrBeHHbrx np eA(

- QopmutrloBaHr{e [peAcraBJreuuii o6 anelo( kr

ourosHofi o6pasonarBltHofi nporpaMMbr rroAroroBKr.r
<flpurlagHar MareMaruKa vr unQopmau4Ka)). .{nr ycneur
AonxeH BnaAerb o6s3arem,HbrM MprHtn\4yMoM coAepxaHr{.s
MareMarr4Ke nr.rr AaqHofo HanpaBJreHr.r.s (uareuaruvecr
rasefiuofi epeFrrlr4 aJrbHbrx ypaaHenufi).
MareMarrzr{ auilturv.{ecrofi feoMerpl,rr4
KoMrrJreKcH yuerr ilprrMeH.f,,rb MareMarlr

oaKanaBpoB rro lr{i1[paBJreHprro 01 .03.02
u3yrreHvrfi 4augofir,Ur{cUuunr.rHbr c,ryAeHT

ocHosHoft o6pa:o:larelsHofi ilporpaMMbr no

MeHzfr, ueot5xo4tubtx ts

npoqeccoB u o6r,erc.ron
uzl o6pasoBaHu\:

npoQecczoua:u,uofi
aBTOMaTr43a\w pI

l0 aHuILI3it, aua;rzru'recxo,fi feoMeTpIII4.
3uars ocuoBHbt(t ltorrflTr4 fl , *ar,roo,

3aAaq. BlaAerr Mero.4aMr.r pemenr.r, azssepenqz
au@@epeuqrraJrbHofo ri rHr:erpzurbHoro ucqracreHr,r{. aHaJrr
M areMarr{qe cxofr cr urlr}Tprq:,v u clyuaft urrx 1 rpoueccoB.

flnuluntuua r]oprvrupyer 3HaHr" , ,uu"mu, neo6
xnanu@uqupoBaHHoro 0rreil:uanr4c.ra. Ei paMKax yve6noro
rloAforoBKe BbrrrycnHofi xnanuSr.rKaurzor{Hoft pa6orrr.

3. IIJIAHI4PYEMbIE PII3YJIbTATbI OE

llnauupyerrabre p e3 yJrbrarrr o d yveHr4, rr o Auorlrrrtrra H e 
"ocBoeHur OfIOfI

rrznefiuofi zurrg6psr, reopun $yHr<qzfi
IZe MeTOAbr Anfl perureHus \paKTur{ecKrrx

LHbrx v anreppaaurecKr4x ypanuenzfi,
qecxofi reoMerplrrr{, TeopLru nepolrHocreft ,

Mbre B n:parr!.rver:xofi 4elreJrbr{ocrrzr
n{o)r(er 66n'r zcuoJrl3oBaHa rpr4

EHIIfl II 0t AI4 Q t(t4lrJrr4rrrjl

Hbre o ilJraHr4pye)lv,ibrMr4 pe:lynbTaTAMhr

pe3yJrbrarl,r o6yq<f rrrq ilo Ar4cr]]rnJru He
rq 14 e oTarl br e oprr,r rzp on a Fr u jq Ko Mtle.re Hqari

a]'cJtH ocBoetj14t KOi\,,1fiot-etjul,il4

rr, troJryqeHHl;re e e(jraLct'u MareMaraqecKnx
rHbrx HayK.

oa3oBbre 3rraHutr r4:i

(a.lu) ecler:reeHillsrx
TCIbHOC'IH,

Mel'o,4oB

AerTeJrbHocTH

06racln MareMa-
HayK rr npo$ec-

peueHr4s 3aAaq npo_
Ha ocHclfle TeopeT[r]ect(HX

-------
3HaHflq B o6,neLcru MarewurvKvl;

Koa $opunpyeMbrx VpoeeHt ocBoeF{Ht
x:oMneTeHrIHlt'

NOJIHOE OCBOEHHE

KOMneTeHqI,I14

lJHarr:
o 6asosrre

u (ulu)
Yuers:
. uclloJIb3O

ThqECKI4 X LI

cuoHaltHofi
Bra4err:
. HABbIKAMH

$eccuoHa-nsu
ytaHu\t.

IIOJ]HOE OCBOEHI,IE

KOMIIETETIUHA

qenqau a o6l

I flolnoe aJrr,r qacrr.{rrHoe ocBqeHlre yxasannoi KoMrrereHrlt4l
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BraAerr:
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f,3brKoB rrporpaMM poBaHrLS;

olrutcru nfr)orpaMMHofoTepMrrHonofr4ro B

<l6ocuonaHHufi Frr6op Marel\4arLrqecK[x H
MeroAorB, a laloKe neo6xoAnnaoro

o6ecreq,gnr4_f, npu pe[re]Frr.ru sanau
Hofi 4efferuFrocTa.

MeTOAOB [pofpaMMHofo

TIOJIHOE OCBOEHUE

KOMneTeHrIr{!r
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rvreroAbl noncKa perueuuft HelaHefrutrx
pefirlrtr-xourpolr

Ilpauue MeroAbr perueHr.rf, clrcreM Jrr4_

llrepaquonrure naeroarr pe[reHr{.,r cuc_
reru :rraueffHux anre6panyecrr4x ypaB_
neuprfi

Merogu rot4cra p;.;ilfi 
""cre, "e.ou_ne[nrrx ypaauenuft

AnnpoxcrEuauux QynnqUf

Bceno:a 3 ceuecrp:
Llzcressoe ArSOepeHrrryoBaHre

perlrnHr-xonrpo.nr

IZqecKo f o MoAeJrvpoBaHr4rr;

uanepcalsHsre) MareMa.Trzqecrlre MoAertz,
peMbl r4 MeroAbr, dolollt,syelrbre B rxzppxoM
efi npztrene nux rtpuu,tagHofi naar.errtarunu.

o6ocHoea:HHHfi err6op aAeKBa.r.Hbrx
3aAaqe 6a:onrrx u{'reua,,ctzvecxax lro4eleft ;ITr, 6asos6le v (urm) pa:pa6arrmart

MaTeMaTzq()cKVe MOAeJrr.I B COOTBeTcTBr4r4
rrocraBJreHErofi safi a.u MoAerr4poBaHH.,r.

IIOJI HeHLIt MaTeMaTLrqeCKOf O MOA€)JIIIPOBAHI4 
'Kh 3a4aqn AO aHan.h3a JTbTATOB.

IIfIJ[AHbn
216'ncoB

06r,ev yub6uofi
pa6or6r,

c nl)r4MeHorrueM

UIITEPAKT4I}IIBIX

MeroApB
(s \acaxl Yo)

n VII, c ) {eroM vaccin ua KII/KP
' Pacnpe4erenze o6qero vuclh vacon, yKa3aHHbrx Ha [rrarTI,rqecrhe



tlt'r cre nuu e reroaillo-" rp Hp o B aHr,r;r
pe[r'nur-xorrrponr

Ilb2O6uxnoseHrsre Iz6aepe**-*r.
Bcero sa 4 ceuecrp:

3ar{el c olegt<ot7HaJu,ir re n .,Tl,crrur nrtlllu!
-['Iroro no Ar{cqfl rrJrlr He

ne.ilbHan noepelttxocmu. I[o;zpewuocmtt
I7 o zp euu o c na, $y|1 ttt4t ru.

3aqeT' c orIeHKOa,

3aqer c oueHKof

ttucneHryoeo peweHun sadaHu.

noKanusot4ryu rccrpueil uenuueirtozo

Pa:4e;r 2. Merognr rloucrca peureunfi He.nnneftuux ypaBH2) Ilocnmuoerca saba,tu. b"rruror, omcrnbt peweHun.
y_p_a6 H e HLffi . O 6y c ip o e n e u H o c mb s ad avu 6L,tu uc r e H un K op Hn.3) I4meparyuouHoe ytuoHHeuue rcopueii uenu;aeiluoeo vpalHeH

, \ lyx 
o m 

7ntuu). 
C rcopocm u cxoduuocrnu. Rp u m ep u ;;;;;,+/ tyem:o npocmoil umepar1uu. I-eouempuqecrcan

Cxoduuocma .ud,moda, Kpumepuil o,rolnrorrn ume
unxepavuu.

5) Memod Hutomouq. Vcnoeue cxodawocr,nu uemoda.
uemod Hurontoua) Mernod ceKyulux. Mer,rtod
KpamHozo KopHn.

onpeden eu u o u u a mp u 4e il.

Htl.
modut

fa:ry"rr 3. Ilpnnrue MeroAbr peruenr{fl crrcroM JrrrHeEHbrx aJr6) Ilocmauoerca sadbvu. Itopnur seKrnopa 6 u Mampuqbt.
Mampuqa. Paspd,crceuuarc ,,o*prr4r. O\ycnoaieunoc
arc e 6p auu e c rc ux yfo ae u e u uit.

7) Memod laycca. CTeua eduucmeewrozo oereHlr.fl. Tpydot
ertusHozo oJrcMeHlr1q no eceit.ntamput4e (cxeua nonuoeo ew(B) Memod faycca u pasroaceHue MarnpuLlbt Ha MHootcumeJtu.
KqaopamHbtx KopHett). Memod npoeoHKu.

Memod den,?uun cltnpesrca nonotts^4 (ntemod
wmepaquit.

tllun uemo)Q tlpocmoil umepaquu.
O1ycnoeneuH\cmb uemoda npocmori

'puu ot{oHuouun ymepa,qtni.,\lnpouleuuutu
J/mouHeHue uemcidct .Htnmoua dnn cnyvan

prallqecK&t]: yparf neHn ii.
und ucnonbsyeuut:f Mampuq. I{a,adpantuan

sadauu perueHlltt ctrcmeMd niueunutx

Kocmb uemocra. Mtlnod tr-'aycca c aut6opottt

U-p asnotrceu ue. MQ;mo d -yonetp<o;:o ft,tentod

a.nre6para,recKrf x y;ranHeu u fi .
, ydo6uouy dnn u:ntepoquil. Cxoduuocnt.a

ocmu. Cucnpe*ta c noro.JcunleJ,hHo

AnocnxepuopHan oqeHKa noepeumocnxLt.

btx ypachteHuil. Ifepeoe docntantovuoe
mtt npu.6nucrt:euuit,yemoda 3eildenn no nx_

3eitdenn. Otleri1x:a na,zpelLrHo(-,mtr no l_

Pas H eu "nuHeft9) Ll ucmeMbt K

oqeHKA

12) Memod nocnedoedmetrt)tloil e epxueit pe.traKcat4uu. klmep,
fe ouempuue cKafl uHmetr)npemaqun .uemoda. Mo,drdu*aui,

Pas ennfi cmcrev ne.runefrnrrx y;13) etreHufl. Ocuoeuute ,;;r;; ;;
umepar4uu. Ifpeo6pasoeaHue cl

. ., ?ynr*? anocmepuopuoii nozpewHocnlu. Maai6u*or,luu ,,
14) Memod Hanmoua'dnn pewiuun cucrneM uenuuet)uam vna

ModuQurca4uu uetnoda Hunntoua. Vnpot4euuait uemod
Memod c eKyu,lux. Memod Cmee(tenceui.

fi:l:" 6. Annpoxcuruhqrs eynxqufi.
1 5) IlumepnoruponaHuq cpyuiqu.il. Ifocmauoerca sadauu

,Uu u e itu an uu m ep n dpat4u.n. K o u e vu arc p asH o c mu p cr3 Jtuv H btxHuomoua. I.Iumepfonnt4uoHHa.rt eopttyn,e laycca. I4um
Eeccenn.

16) I.Iumepnornqun KaHoHuHecKuM noruHoMo.m. I.Iumepnornq
rco e Q rp uqu e u m o e ndlt uu o.m a. O q e u rc a n o ?p e iwH o c mu uH m e p h

tottHbte Qolttvynul .uewtoda pel,taKcat4uu.
moda penan:cat4uil.

enetrHfi.
nttn. Koppetrmuoa,rnu u o7ycnoe.neHHocnlb

me.Mbt rc eudy, ydbduo*t1t dnn umepauuti.
npocruoil umepfiquu.

ooqaLtuJt. Ilpudnuttceuuute Qtopnays6l.
d rco a. I4um e p ntmnquct u uat it .nut o e oqn e u

'pnontrquoHHbte rlo,puynu Cnne.nunea u

il no.nuuLtn Jfilzpauuca. Bwrtucneuwe
u o ti (t o puynu,t JI aep aucrc a.



l7) O1pomuoe uumbpnonuposaHue d.nn cr1t,1qa

, ^, 
ypo:roomcmofittqux y3no6. Haxotrdeuue rcopueil ypa,

r6) cpeoHeKaq)panuuHoe nl udnuctceuue, Ilocmauoerca
annp o rcc uu aryuA. I{a adp ttmuu u an annp o Kcurvauun.
qnnpoKcllrilal4unl

Cogepxauue JreKrItfoHHr,rx sauqrnfi no
PasAer 1. IIuclenuge an00epenurrpoBarrHe.
l) ITocmauoerca s(daau. e>opuynut nptdnucrceHHoao,.f lrvJ.wurvcnnua

uH me p n o rnquou 11 o il cp o puyn e Ho p m o n t.r u rl o puyn e
2) @opuynat uucnpuuoeo duecpepeutluposaHun dnn

sHaveHun cpyurcquu 6 onxux moqKax. fparluuecrcoe au$qe

?\t)

8)

Pyuee-Kymma. (emodat c oqeHKort noepetuuocmu Ho
uemodoe.
Rouevuo-pasuoctnuure nemodat. lWemttd ueonpedeneuu
KoHeqHo-pasuo crl,truatx uentod oe. Oc:o6 euuocmu uHmezDun
Ifpocmefiwue uettnodu peueHun rcpaeectil zadauu dnn
Qyurcqun fpuua d,emounoil rcpaeao.ii sada,uu. perueuue n

e) ]IocmauoercarrocmaHolKa rcpdgeam sadau dnn nzueilnoit cucme.ntat ne
sadav dnn cucmetk vnaaueuuit nenRn2n nnnsAwn It-,"-,-..p lpaaueuuit nepsozo nopndKa, Henuueu

Co4epxanue [panT[qecKrrx 3aHflTuii uo
PasAer 1. Bne4enue b reopllro norpeuruoc,refi.
C o4epxauue [paKTHrIec rcux zayst wit.
l) Onpedeneuue a6ponnmuoii u ornuocu,ntenauou

noepewuocmeil.

Pa:4e.n 2. Mero4ul nbucxa perreuufi ne.nuuefiHr,rx ypa
C o4epNaH ue npaKruyec rcux sausruir.
2) Omdeneuue rcopubu uenuueiluozo ypasHeHun. Vmouue

oeleHun omp%Ka tpono&au4.

Vmo vu e u u e K o p Hnt u e nuu e ilt.t o z o yp a6 H e H trn u e mo d ou
Q o p MyJt bt u e ut 6 o p H av att bH o e o np u6nutc,z u un.

J)

luto*n 3. Ilpnrusle MgroAbr perueHnq crrcroM Jrnnefinsrx a.l
Cogepxauue npar<ruqbc xwx lalisruit,
4) Peweuue cucnteu* nuueiluutx anefipauuecrcux ypaaueuuit

luro"n 4. trIrepaqnorfurre MeroAbr peflreHurr cncreM Jrrl
Co4epxanue npanruvf cxnx saHsrnfi .

5) Peweuue cucnte)yat nuueiluaw aneetipauvecKux
Ifpeo1pasoaauue d,ucmeuu rc audy, ydofiuiuy dnn ume6) Perueuue CLAV uimodou 3eildina. n^rl,roqrorror, $opr,

PasAe.n 5. MeroArr [qrrcma peureHufi crrcreM ne.nnuefiHrrx y
CogepxaHne [paKTHq qc rcn>t sansrult.
7) Perueuue cucme*tqt uenuueiluutx ypaaueuuil uemodou

noepeaHocmu.

Pa:4e.n 6. Annporccnnlaqus $yHrcqufi .
Co4epnraHae [paKTnqecrnx gantru fr .

B) I.Iumepnonnryun rllun4uu KaHoHuLtecKu.M nonuuouou, Il
Hatomoua. Bwvucneuue KoHevHbtx pasuocrneu.

9) Ifocmpoeuue uumQpnot 
"rlrorroro ttoJtuHoMa Jlazpaucrca.

O np e d e n e u u e n o ep ( ruu o c rnu u H nx e p n onn4u o u u o it (t o puynut .

waee. O4eurc,e

ysJtot?. O6pamrloe uHmepno.ltwoaauwe d,nn
u sl .t t e m o d ou o 6 p arh u o e o uH nx e p n oJtup o 6 aHut.
)qvu. Hauttyuruee npudtucrceuue,. Jfuueiluu.ITautty,lxttss npu1,tucrceuue,. Jluueiluan

HauMeHbutux rcaa)pamoe. Ifenuueiluast

rdurrJtrrrre (4 cervrecrp)

tp€HQUpoBt1HUfl.q_tepeH.tlupo6tTHUfl, OCHOBeHHUe He nep7OU
uH?a.

monrl4wc tlxol(€K, tTbtpQJrceHHbr€ vepes
tlt4upo6aHUe.

Ronteca. @opny.na mpanetluit ?.,t ee

cfop,y'yna faycca. Touuocmu

uilceHHoe sutuV:c.neuute uecc,6cmaeimurx

U C llOMOll"lLtlO r! opuynu Teilnop a. Meru odur
n o eF eLu.H () cmu o c)r1 6ty1s2 6 6 61.y

rcoecrtrrtuqueumoeT. ()4r:urca lrceperuHocnxu
c ua' m e n4 y p a6:7.', e u uti.

KH o B e H H btx ct u Q rf qp e u t 1u nt b Lt br.x,yp a a u e u u il.
iiwe il x: p a e's o ti c elrnou u ttfi s a d ar{. u.
t nopadrca. Anzotrpiumuut. peurcHttfl Kpaelbtx
Kpcle+de sctdavu.

rlrrrrJtrrHe (J cerrrecrp)

Peuteuue kp)q"44o.il sadauu meopuu

KopHn uetuueitudeo yparHeHun uentodont

il ume p aq uiu. II o tl mp o e uue umeJ) aquo u tt oti

pauqecKrrx ypannerHuii"

modonr f-ayc,:a.

rrx alre6parqecnrfx ypanuerunfi.

e,auit uemodon npocmoil unrcpat4uu.
Lt 4eu rca n o?peutH o c n t u.

uemo da. Clxodu.lhocmu uem.od a 3 eildenn,
anneqHii.

umepaLluu . lQtryeurca anoc:mepuopuoft

uh mepno.rlflLluoHHoz Ct ho,4ltHO.\WA

Bt t,uucnexue rcoe(l,qbiatlueHmoe noruHorta.
0epaHuca



C$aepxarue na6oparopnbrx :aHsrrfi no
Pa:4e.n 2. MeroAsr flor{cKa peuenuft ue"runeftnurx ypaBH
Co4epxaHrae na6opfropnrx sassrufi.I) Omdeneuue rcopueil uenuueiluoeo ypasHeHun. Vmortue,

., npocmoit umepQrluu. Ifp oepaaluuan pe u nuznt n t o dr ow nA g2) Vrnouueuue rcolun ,riuririuoeo ypou,
IT o c mp o e uwe uripep aquonuoil (t opiynat
Matlab.

luro.rr 3. llpnmue MeroAbr perxennfi crrcreM luHeftnsrx
uoAep)r(a Hae la6oparopH slx gau qrl4fi 

,

luro.n 4. llrepaqu$Hnrre MeroAbr perreHrq cncreM JrrHe
Co4epNaune la6opapopHrx sau{rzfi .

5) Peweuue cucmeMd nuueiluau ane,efipauvecrcux
Ilpeo6pasoaaHue cucmeMu K eudy, ydohuouy dnn
IIp ozp am.t tu an p d,aausarlun .n temoda' cprr)"*"^ou o, or*o6) Peweuue CJIAV nrentodou 3eudeni. IlmetpaquoHHUe
uemoda cpedcmd,auu nsutrca C++.

Pa:4e.n 5. Mero2lnr doucrca peureHrfi clcreM ne.nunefrHrrx
Co4epxaHze na6opatopHr,rx gaH.sruft .

7) Perueuue cucme4u uenuueftuurx ypaaueuuil uemodou
uemoda cpedcmag-uu azurca ()*+.

Pao4e.l 6. Annpoxcr{Maqr{q Qyunqnfi "Co4epxauue na6opatopHrrx saH.slnfi .

8) Ilocmpoeuue uHnlepnoJxnquoHHoeo nontmoua JL
I.l p ozpaaauuan p e itus a4 u.n aJrtzopurnMa nduuclt€HM9) Memod HautweHt1utltx rcaadpimoc, Jlruteiluan u
p e arrc aqun aa z op,um.uo B 6 btHucr eHufl xo:t e clut4ue umo e

Colpp*unre "ira6opalopHr,rx ganqrfifi nr
Pa:4el 1. rfuclenHoe 

au{rQepeHrInpoBaHHe.
Co4epxtaHue aa6oparqpurrx sau.qlufi .

H0 ocHoBe nepeoil
pearu3cn4un

1) eHHoe du$e
Cmupnunea.
+.

2) oeo ducpeepeut4upoltaHun dnn
6 omw mlHKaj:. IfpctepevnaHe2
C++.

PaeAe.r 2. rlnc.neun
co4epNaHu.r"u"o".iltrT,-J."#ilr{HrerpupoBa'uq'
3) Buqucaeuue onpQdeneuuoeo uHmeapqt(t c nowoulbto

If p o ep auu u cu p e q-nrc ullwt ar a o p um.M o B B ttt H U C,tt € H t tfl
4) B^utuucneuue uume'zpana c no.Mot4bto (topuy,tut

ra3paoomKa npuJtoJtceHun HQ n3dKe cl+ dnn ew,Hun He nsbtKe C++ dnn auuucneuun5) @opuyna 3ilnepa-\larutopeHa. IfputnuorceuHoe nbvuc]teHue
Pasqe.r 3. O6srmnonenri uue auQQepenqnaJrbHbre ypaBHeHuq.

?i^n:::r,:':::::,"1:::i:l^i"i\:6) Peweuue sadaqu f{ouru c nlMoubto (roptnynat Tt
pearusaqun aemodpe cpedcnteauu nsbtKa tJ++ y MqtLab7) Roueuuo-pasHocmHbte uemodat u Jvremoo ueonpedeneuu
npoep aJVTMHAA pe arw aqufl KoHeuHo-pa3Ho CmHbrx A4entod o a.B) Peuteuue rcpaeeoil sadauu dna o6utxtrtol€HHbtx r)urhr
pearrcaqun aft:opdflua perueHufl rcpaeeoit Eadavu. 

- --r

9) Perueuue rcpaeeoil sadiuu dnx iuueituoti cucmeuut n
cu?opumMoe peweuN,tn xpaeeofi:tadaq,u dnn cucmen ypasHeH ',it ntt p a o e o n opg) *o,

Jledru3aLlltt

pa6H
peara

IIr{nJlr{He ti3 ceniercrp)

uit

IQpHa HerTUHerlH2zc, ))pa6HeHUA nem.odou
n3uKa C+-F u Matlql,.

,na. Bat.6op rlouailr,uoeo npu6nuaceuun.
ryun ntemoda Qpei)ct7x6qt4u n3brKq C++ y

re6pau ueuclrx yp4n ueHufi .

M ct m o d oJvr I- ay c c a. l.[ p o ep auam an p e cut us aLry r

rcu. flpozpauurlott pearusat4u:n uentodoe

nux a.nre6pauqect(trx ypanneuHii.

uuti uemodo.u npocntoit umepa4uu
pa4uil. Babop ucluctnau.ozo npu6nuiceuua..
+ u Matlab.

uema d a. flp oepatvtuuan. l9eAJIU?aQUn

nenuii.

mofi ume p a\uu. IIltoe:pouuuclq ]) e oJtus alrurr

]] utuucne u ue Ko o tllt qbxnlue H mo (j n oJ,tu H o Ma,
.llazp aucrco cpedlmaauu asurtct C + 1-.

Hafl almpoK(Nuueq,a.n. flpctepauuuan
'ynu:4eil cpyivm.pu.

crlrdrrrrruHe (4 ceruecfrp)

uHnxe pn on n4uouuo il, qb opiwynat Htlomouct tt
cpedcmeamu6btHu c r e H utr np ous a o du oit

moHe$, sbt.paJrceHHisre Hepes
Qtz(tpunxn4a qgtHUr)It€HUfl n pctus eod u oit

pMyl nptLwoyeonbHutcoe u mpanet4rtil.
ntlo?o uHme?palxq.

. )Toeperuuocmb dLtuttc"neHltn uHmezpana.
n t e zp an a n o tbopnyt,te (] utt n c o u a.

tHHbtx uHn?e?pan06.

Memodat lryuee-f{ywma. Ilpozpau.nman

rc o e rp r! ut4u e u r,,t o e. (l U e n, K a n o z p e u#t o c rnu u

rluarbubtx ypaeiueutru. Ifpttzpaunuan

nopndrca. Ifpo?,pajwMHan



J. OEPA3OBATr r .r]J.,i l_ft.rll
B np e no4an aHuh ruararrJrzHbr << 

y{u 
c n e u u ut e iv e m o d an>TexHonof[rl4 KaK TpaALrIU4oHHbre, TaK r.r c ][pr,rMeHeHI4eM aKTLIBHbI

ArcrueHure h HHfepaKTuBHbre MeloAst o6yueHzr:
f'pynn ona.r 1l4cKy cckrfl (ece nparcrnqecKfi e 3aH
,4u zu Hs gvr! auuit (ece up arrn qec KHe 3 aH srlrs ) ;
Pas 6op KoHKpe rHbrx cnry aguit (lerquouurre saH
Vp-oeFredas an$sepenq vartufl (xoHrpoarHbre Metr

- Pa6ora B Manbrx rpyfirrax (Bce rnpaKr]rqecKae 3aH

6, OIIEIIOqHbIE CPBACT'B A NJIfl.TEKY
rrpoMExytoqHorz nrrncr Aur4r4 rro

yqEEHO-MET'OAr4qE CKOE OBECTTEqEH

Teryqufi KoHTpo.rrb ycrreBa

Ifpuuepuufi uepeveHb BorrpocoB

l.Hainw adconlornyro A u orHocrzTentuy,ro d
BepHbre qzQprr.

I,a:0,2_387; 6. a:0,3

3.. a: 11,445; g. a = 0
1, 

u= 2,,3445; 9. a: 12,
5. u: 8,345: 10. a:43

2' orgenurb KopHv ypaBHeHrrr aHaru-tlwrecKu r.r vroql
rrorroJraM c roqHocrbro io 0,01.

1. x sj-n x:0,25
2. tg (O/5Bx + 0. 1) :
3. 

'f" 
cox (0.3arx) :

4. x3 3x2 + 6x + 3 ==

5. x3 6x d : O

6. x3 3x2 + 9x B ==

3. Orlelurb KopH[,r ypar]HeHufl
c TorrHocrblo ,4o 0,01.

1. 3x cos x 1 : O

2. x + 19 x: O.:l
3.x2+4sinx:O
4. x3 3x2 + LZx - g: 

O

5. x3 + 3x + 1 - 0
6. x3 3x2 + 6x + 3 _ 

O

4. Or4enrarb nopqv ypaBHeHr,r.,r aHaJrrlrr4qecKr.r
rorrHocrbro ao 0,001 .

1. tg (0.3x + 0.4) :. x22.ctgx-x/3:O
3. x2 + 4sin x : 04. x3 2x -14 : 0
5. x3 3x2 + I2x _ 72 O6. x3 + 4x 6 - n

llpnuepurrfi nepeueHr, BorrpocoB K

1. Penrurr, cr4creMy ypanueuuii no Soplvryne Kpanaepa

x2

0

0

0

rpaQzvecxu z

TEXHOJIOTI4tr{
lorb3ylolc.s pra:HoQdpa:uue o66rasoBareJIbH bre
u zqTepaKr u.B rlbrx 

i\4 eroAos o6 yqeuns.

; Bce npaK,raqeckue saH.flrnr):
ilpr4jdrufl);

0 KOHTP, O Jtt yCIIEBAEMOCTI4.
f AM O CB OEnl vn; ilkrcr\?t rrJrr4Hbr 14

E CAM OC:TO':T EJII,HOII PAEOTbI
OB
cryAeHToB (3i ceneprp)

pefirunr-ro nrpo.rlrc .Nb1

II]IOCTI4 qvrcJra a, fii\4eloIIefo TOJILKO

oAr4H r{3 uux 4tero4oM Ae.[eHV, orpe3Ka

olu4H r{:t Hr4x MeToAoM npocrofi urepaquz

O,AI4H a3 IV{eTOAOM Hrroroua cHITX

ftruur-moulpo.ld J\lbll



Xr 4.25x2 + 2.23xs
Xr + 7.I1xz Z.23xz
Xr 1. 4xz 0.62x2

lxr 1.13x2 +
Xr 2.l5xz +
Xr + 0. Blxz

X1

l

1

Jrr,rHeftHhrx ypaBHeHr{ft Mero.rloM
+ 1,.Ilxz - 2.23x3 = -4.

1. 4xz Q.62xs - -1.
4.25x2 + 2.13x: : 5.

3. Pernzrr
7a
0.4

X1 : 0.
X.=n
Xe:n
Xq : 0.

5. Peruurr crE

x1 :0

x3 : 0.
x4 : 0.

l. Tlcnolrsyr lr
0,001

sin (x+1
2x + cos

2. llcnonrsyr v
0,001

sin (x*0.
cos (y-2)

2. Peururl c y ypaBHeHr4[ C UOnAOrUrro

?,

7.0
0.4

0.4
1.1

-0 .1

4, Peururr cz My nuHefiHbrx ypaBr{enufi ueronou

3. Hafiua xeHHoe 3HarreHr.re SyHr<r1zu nprz
rIHTeprIoJrrrIpIoHHOf o ororrJreHa Jlarpanxa, ecJrr{ syHKra6rrzrlbr 2) n Hepan flrrlux y3nax Ta6rr4qbr.

rF-A-,-..^ IL avJ tyLud, J_

3xr 0.04x2 + O.2lxz O

5xr 0.23x2 + 0.06x:
6xr + 0.34x2 - 0.11x:
5xr 0.26x2 + 0.34x: O

uy lzHeftHbrx ypaBHeHr4fi Mero.rloM
32xt 0.18x2 1- O. O2x: +
34xr 0.08x2 J- 0,17xs - O

16xr + 0.34x2 + 0.15x: 0I2xt 0.26x2 O. OBx: + O

ffpuuepurrfi nepeueub BorrpocoB

rrpocrorl vrepaL\krn, perrr4Tb ct4

\.2:12
J 4.1

\/=/J1

rpocrofi F{uoroHa, peurrzrb

)-y

35 97
?'?A

7 686

28 46
591 3

0.43
0.48
0. s5
a adv,oz
0.70
0.75

Ta6nzqa 2

1.
1

1.
2.
2.
2.

A

--L

05
75
05

15
I6
L1

MaTpr{rI6r

7.05x: : 6
5.11x:: -4
0.02x: = -0

aycca
5
5

o

1 Bxa

72xq

krTeparJkru
+ I.24
_ O. BB

+ 0.62
I .I1

vuocrrro 0,01

2Ixq
1 Bxa
3 1xq
25xs

c roqHocfi.lro 0,01
+ 1. 83
+ L42
- 0 ,,42
+ 0, 83

pefi rr.rHr-rcourpo4ro J\bJ

My HeJrrzHe,ftHlrX ypanHeHzft c ToqHocTbIO

0.4): 7a
2y' := 7, x>ory)o

HeJrr{HeffHbrx ypaBgeHraft c ToqHocrbro

+ 0.3) ,=

+2y2:1

HOM 3HAIICHNU aptryMeHTa c rroMotrlbro
paBHooTCTo.flrqux ysJraxfl. 3AAAHa: 1) n

Q ,,1 02
0 .,5r2
0.64s
0. 738
0.606
0.713

'l- rr

n

e ), \ zr

nq

No Bapu

xy+
x2+



Q .02
0. 08
n 1av. lz
0 .17
0 .23
0. 30

Ta6lzqa 3

n 
^r

0 .41
0 .41
u.51
0. s6
0 .64

Ta6nzua 4

0.41
0.46

0.60
0. 65
0 .12

.02376

.09590

. I4725

.zt4d3

.30120

.4091 6

| < /h

1 ?an+. vVV

| <x \

1 ?On
a -n r| <9h

.1 AAn,4.:VU

Ta6"rrzqa 2

-anrr
. I JJJL

.30080
AAAA/l

.18776

. s 9502

.34310

57 4L8
JZJ T3
09336
oozvJ
7 4926
62098

04192
I1144
320]-6

0695
9686
9788

57 29
9329
5829
4893

2

Z

2

1

1

1

4. Llcnotrsyt I{ Jrr4 BTOpyro r4HTeprlo JrrqLr oHH
(pynxquu rpr{ AaHHhrx r4f,x apryMeHTa.

Ta6nzqa 1

q

5
q

U. J-J-J

0.L20
v.Iz5
0. 130

8.
x
'7

'1

crn'-L'd. I x

0.1
0.1
0.1
0.2
U. .L

0.2

0.61
0 .41
o. 66
u.3/
0 .61
0. 51

Qopuyry FI

\INr!v Dd-

\l^r\\J Ed.

No Bap

No Baprz

0.4
0.4
nq
0.4
0.6

,1 ?R

I av

1.38
'1 ?q
| 1X

1 ?o/l

4

5

3
A.l

1

6

J

z
b

Bhrqucrr,rTb 3Haj{eHrzfl

n l -r -

n I ^ -^v. rzJz
n 1??,4
V r I JJI

No Bapul



n 1An

Ta6nrqa 3

1 l qn
a. rJV
i I rr| | t\

1 1a^J-.IOU
1 1--
+ . r VJ
1 11nr.rrV
1 a --

Ta6lzqa 4

0.180
0.185
0.190
o 10q
0.200
0.205

. JOZJ5

.09613

.61659

.39989

.19658

. uu55l_

.82558

.6ss83

a1 - ^ ^. v!v=J

l,6 AA"
. JZO54
10?n.4

. uoo+y

5

5
q

I

1. C norraorubro
nropoft [por43BoAHbx n

946L9

Tercyqnfi KoHTpoJrb ygrreBaeMocrrr

ffpuuepHrrfi uepeveu! nonpocon

rroJrrrllroHHrx Sopglyn
AaHHhD( 3Harreulrrx apfyrr,reura

2,4
2,6
2,8
3,0
7)")-
3,4

2. C nonroqrro
nropofi [por{3BoAHbrx n

3,526
3,792
3,945
4,043
4,104
4,155

oJrrrlt4 oHHbrx 
1p oprr,ryn Crlrpn

,4aHHhrx 3HaqeHr4.flX ap|yMeHTa AJu

3,6
3,8
4,0
4,2
414

4,6

4,222
4,331
4,507
4,775
5,1 5g
5,683

\INr\v Do. 14 AHTA

No Bap

0.1
0.1

v .4v
0.10

n 1E

0.16
u.Lo
n 1E

\,r. Jo
U. -1 3

0.1
0.1
0.1
0.1

1

1

Z

2
5

8

B
q

A

o

IJ

1

geuron (4

pefiruur-rcol ilb1

w.layccartaitru HarreHl{e rrepBofi r4

(pyuxqrr,3aAaHH ft mdila.rHo

u Eeccens H 3HaqeHue uepnofi ta
yHKrlr,rr4, 3A\AH Taonuqlro



1. Brr.{prcr
orleHprBar ToqHOCTb c

1.

2,

3.

+.

2. Brr.rzcrzru

3. Brrqracrz$
cocraBaB ra6mauv x

l. fiano avr

c HaqaIbHbrMZlycnoBLL

.{nr 4annoro .rlr4

3aAaHHOMy HasanbHoMy
a) nflTn oTJrr4qH

6) no rr.rero4y py
4uS$epeuuranbHbrx y

f- t '
orpe3Ke [0; 0,5j c ruafc

Bce srr.rucJleHld.,I
[onrreHHbre B nyHKTaX a

-f (x) = i/x' + 8,

1.

2.

3.

4.

5.

6.

Ilpuuepuufi nepeveHb Bonpoco

r{HTerpaJr no QopnaylaM JreBbrx 14

oMolqbro cpaBHeHr4fl lroJryrleHHbrx

.f(x)=/l -1" a-

"f(x)=!Gtrl a=

.f (x) =JFo;T,,, +t e =

.f(x) =3r"r-t+3x-+11, a =

uo (popruyne rpaueqzft c

-f(x)=!"F;m.x}

-f (x) ='^[7 4* nE,

"f(x)=JF-F;d
relpiur no Sopvryne Cr,rMncon a rrpLr
nrrx pa:nocreft

.f (x) =^E ;t

.f(x)=^rcltfr-+
f (*) ={io -,,ftt.r)
.f (x) ='J7ig* *n,

Ifpu:uepHrrfi uepe.reub BorrpocoB

HrIr4aJrEHOe ypaBHeHr{e BTOporo [o
u y\)=y, v y'(x)=yL.

HrIr{anBHOIO ypaBHeHr,r,

TO, B BTIAC:

or HyJrr gJreHoB pa3Jro)r(eHr.r.,r B
Kyrra cocraBr,rrb ralrrwly nprz6n
enufi nepeoro [oprAKa,

h=0,1.

1.

2.

3.

4.

rrpor{3BoAr{Tb c oKpyfneH}reM AO
z 6), cpanuzrr.

.f(x)=^,f27-x3,

.f (x) = ^[r- *' ,

cl=

cl=

A=

q--

^-1q_4,

A=

: B; orlenz.rr nolqperuuocrb pe3ynbr4ra,

nwpa F(t,y',|")=0

pelrreHrae !,=y(4),

uoftpxa;
HHbrx sHet {euuE peilreHil, or4creMbl

yroqeft 3aAaHrloMy ypanneHzro, da

yAoBneTBoPf,rorqee

rc pefi ruHr-xlonrpf .nro J\b2

rrp.rrMoyfonr,Hl,rKoB rrpur n : I0 ,
JIbTATOB

l, b =9.

, b =I2,

b=7.

Aec_f,TUrIEtbrMrI gHaKaluu

b =9.

b=8.

h- <

, b=5,

, b=1,

b=12.

b =9"

h --11

, b=8,

pefi runr-rcon.rpo.n$ Xb3

ro AecflTrzqHorq 3HaKa. pe3ynrrarrr,



L y".-5y'*4y=9, y(0)=0, y,(
2. y" +2y'+ 1,=9, y(0)=0, y,(0
3" y" -6y'-7 y=A, y(0)=t, y,(
4, y" +7 y'-By=9, y(0)=0, y,(
5. y" -70y'+25y=9, y(0)=1,
6. y" -5y'+6,y=9, y(0)=2, y,(
7. y" +5y'+6y-0, y(0)=0, y,(
8. y" --6,y'+5y-0, y(0)=2, y,(
9. y" +-4y'+3y=0, y(0)=0, y,(
10. y" + 6y'+8y=tr1, y(0)=2, y,

If poruexyrbqnas arrecrarlrf fl rro HToraM octsoeH

llparuepuufi nepeveur BorrpocoB K 3a1 fa vlvD n J4,I KJraccueuKarIHr rrofperrrHocreft pesylrrara qr.rcr

, yaou. A6cdnrorniu pr orHocurenrua" rofperrrHo

? Ilurpeuuocru apueMeuusecKr4x ouepaqrzft. flo.3. Mero4ri no/1cxa peureHufi HerunefiHrx ypaBHe

. 3arJurl r<opuqft Hemtuefinoro ypaBHeH"n. O6y.no4' I4repaqzon'oe yroqHeurae r<.pueii uerzneffsoro
rroJraM (MeTOA Ar4xoToMr.rrr). Kpzrepufi oroH,raHz5. Mero4 npoctoft r4reparlr4r4. Cxoannaocrb MeroAa.

, JroBneHHocr4 MeroAa npocroit ureparJutr.
6. MeroI FlrroToua perxeHr4' Helzuefiuofo ypaBHeH

_ oKoHqaHux l,irepaquft, MeroA ceKyrrlr4x.
7, Ilpxutre MerpAbr perxeHr.rs cr4crer\,{ luuefurrx an

Jro BneHHo crb 3 aAarru peureHl4Jr cr4 c:TeMbI ru.ruefr nu8' Mero4 faycoa. cxenra eAr{HcrBeHr.roro rerreHr4q.
MeHra no ecell Marparle (cxenaa rroJrHofo nrr6opa).9. Paglorrenue Jvrarpuqu Ha MHOXr.rTelz. Meroa Xon

_ ^ l_ur* xopuefi. Merol rporoHKu.
10. I,lrepaquouu{re MeroAbr perreHr{, crlcreM tuneitnt

t tpocrofi u:reparlHu. Cxo4zuoorb MeroAa npocrofr
rperrrHocTr4.

I 1. Meroa 3erZaelrx. ?IrepaqzouHue @rrpuynbr MeroAa
rraenfl. urepa\uir.

I 2. Meroa nocnoAonarem,uofi nepxuefi peJraKcarlrrr4.

. - 9aUuft. Nzfo4n$rlraur{rl MeroAa pelaxcaqrzfr.
13, MeroArr nor.rdxa peureHufi ."cri,rn ueruneftH'x

Hbre oilpelefleHr4Jr. Kopper<ruocrr n o6ycno"rran"
tO 

Y_.1:l 
npocrofi ureparluu. OqeHra ailocreprropHo

Ilpocror7 uteipa1uu.
MeroA Huoroua Anr perreHurr carcreMHemzHelH
Mo4u$ nrarlkr[z Merola Huorona. Mero4 c eKyrrlr4 x
IrlHrepnolnpoB aH 14 e Q yHrcqr.rft . IIo craHosx a sapalru
Q opMynbr. Jluueitnan HHreproJrrqr4 s.

I 8 . Kone.rHrre paiuo c.rrz. I4urepnon_,rqfl o HHbr[ lruoroq
$opnryna faygca.

19. I{Hrepton_qqabuHl,re $opnaylr,l Crnplnu ra u E
20 . LInr epnorsqaf KaHoHlrqecKr4 M [oJr.rrHovoru, 14

sr4 cJr€Hrre roe Q SzrgeHTo B rronr4 HoMa. Oqeuxa noru JlarpauNal

15.

16.
1',7L I.

-1-1.

)= o'

(o),= o.

-N

)='1.

AllcqrlrrJrnHul (:a.I0r rc orleHr(ofi).

c oqeunofi (3 ce4recr.p)
HH of o p emetrr4r 3 tLl\a\u. llprz6nraxreHHbre
u,
IrHocrb rlyHrcqr,rz,

[ocranosrca saiaqra. MeroAu JroKanr{_
HHocrb 3ana'qv BbF{r4c.[eHu_,r K:opHr.

u;r. M.eroA Aenenrzs orpe3Ka rro_
ureparyuu.
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