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1. rlEnrr opBoEHI?Ifl ilmcJllrflnrlrHbr

I{enxlrur o cB o eHr4s Ar.rcqrrrnr.rHrr (u opyinr) lnlmorcr :

- rr3yqeHlne cl4creMbl MareMarl4rrecro{x sHaHr4ft v lMaHlrfi., neo6xp4uurrx e nporfeccwonaltn,ofi
AerlenbHocrlzt rJIfl paspa6orxu uarerr,ra]ruuecro.tx rrroAereii rpoqecc[n z o( d,:xron aBToMarr43arr]aue z o( 1,r:Krcls aBToMarI43aIItau

>6oasobaHpr.f,:

AerlenbHocrrzr rJrfl paspa6orxra
lt yrlpaBneHvrn, rrs. r,r3yr{eHrrs cnaerxurni ArrcqfilnrzH, flporloJrxeHrar o6pa:obauurx;
- HHTeJrJreKTyaJrbHOe pa3BlrTr{e, Mr4poBaHuo KaqecTB JrHqHocT4, HeooxoAaMbr( AIrfl
ycnemHofi )KLI3HI4 B coBpeMeHHoM Q6Iqecrne; .scHoclb H Tor{Hocrb Mr,Irr.reEwrfl, krrTyr4r\vrfl,,

sneMeHTbI an|opr.rrMrr.recroft xyrlrypr[, npocrpar{crBeHHbrx upe4cfranneu4rt;
- QopunpoBaurre ilpeAcraBJrenuft o6 rrAesx r4 MeroAax uareuarvkr4 KaK j,uran,epr;iubrrofo jr3brKa

HayKI4 Lr TeXHI4KI4, CpeACTBa MOlIenV rrlr.fl flBJreHr4ii u npoqeccoB; MeroAltx ourvnuu3arlr4r4;
- Boc[nTarrue KyJrbTypb] JrI4rIHOcTI4, lft{ oOil:e)qe

KyJlt,Typbr, rroHI,IMaHI,Ie 3HaIIIIMOCTI{

) MECTO AI,ICULI T,IHbI B CTPYKTYPE OilOfI B.O)

Aucuunruna <9ucleHubre Mero,4br))

[porpaMMbr rroAfo'roBxu 6axataBpoB no
Izrc.rr K da:onoft qacrla ocnonno.ft odpasonare.:rrHrrfi
BJIeHI4ro 12,03.05 <JlasepHaq 'rexrrr4r(a u Jra3epnbre

TexHoJrofr4r4). Arlx ycneirrHofo u3 Lrs. 4annofi Ar4crlr4[nrzHbr oryAenrr,4ol]Ker{ BJlaAer!,
oor3aTeJrbHbrM MZHIIMyMOM COAepXaHr,rt nHofi o6paaoBarenbHofi nporpauilr,r rlo MareMarr4rr:e Alr-a

[rur3a, aHaJrr4Tr,rqecrtofi repnr erputN, nuHe ilHoit alle6pr,r,AaHHOf O HarrpaBnelll4.rr (MaTeMaTr4 qeoKoto

azQQepeuqLraJrbr-rbrx ypanueurafi). 3narr HOBHbIC IIOHIITI,IS H MCTONbI MaTeIdATITgeCKofo 
^EIaTl'/3a.

aHaJrr,rrr4qecxoft reouerpvr4, lunefinofi aJr , Teoprdr,r QyHrcqrafi ronanlefcroro nal,ara,rtor',r.
Yrraerr rpr,rMeHrrb MareMarlrrrecKr,re Anr perxeHmfl rrpaK'ruqec4ux 3aAa.r. Ei.nan,ert Merolaldrz
pellreHr{r 4r.r(f QepenrlraanbHbrx u alre6 la4x ypaBH elufr, az fi Sepehqnamfr olo u rrHrgfpaJt brroro

)oprrrr nepon'ruocrefi, rr,raferurarzlrecrofi crarrrcrr,lKl4 kIacqrrcJreH14q, auzururraqecr<ofi reoMerprru,
cJIyr{aI,IHbrx npoqeccoB.

3. IJIAHI,IPYEMbIE bTATbr oEyqEHr,rfl rxo Aucrlr4rrJ|rfirE

fllauupyenbre pe3ynbrarrr o6y.reHvs. no IV
ocBoeHrr.s OIIOII

qurrJrilHe, coorHeoeHHbre c FnaHIzpyeMr,IMIr pe3yJrbraraa4r4

lhaH npyeu bre pe3ynbraru Q6yve Hra4 trc),n,ac. Lu4 rr JrriHe

H3yloruue 3'ranr,n Q op rur,rpoil aHr{r Ko rvrne'res r1u ii ( uoxa: are.n u
ocEioeHHt

{

Koa

Qopvupyevrrx
rcolrrereuuufi

Vpoaens ocBoeHll.rl

KOMIIETEHIIIIH

I{ACTHqHOE

ocBoeHI4e

KOMTIETEHIIITH Bld'[A OQOpMrerrHS

MareMarprqecr:ofo aHurr4f a ra rurogp.nuFroBanus;

oBHbre 3aKoHbn r4 MeroAbr o 6rqeuuxreHQpHs x n,?tcUr4 rrJtrzH :,

rlMarb ocHoBHbre nprrHrlr4rrbr parpa]6o:rxu u [por43r]oAcrBa
v ycrtrloficrn 4a:erpHofi 'l3xHrlKld, Jrrr3,epHr,rx
,KIIX yCTiIHOBOK) a TaruKe OrrTHqeCK.rjX MaTeppIUurOtB AHOJTOTAqeCKIIX yCTiIHOBOK, a TaruKe OilTHqeCK.rjX MaTeppIUurOtB A

MeHroB; ocHoBruylo Honrpuuarytrb;1 .nas,epnofi re,KFrHK.r.{,

HHOCTT.T ee KOHCTpyKqr4r4,

HoJrorHH npo?r3BoAcrBa, a raKil(e ycnoBtr{r r{ MeToAbt r.rx

nJryaTaur4lr.

b:

HMeHtTb eCTeCTBeHHOHayqHqle h uFl;\Ker{epIJLIe 3HaHfil8 l\.nfl
KTHpoBaHHr, KorFrcrpyupon[unr u [por43B()Acrra ra3eprroil

. MeTOAaMH paCqeTOB 14

I{t K MareMarr4Ke KzlK K qaclrn 06il:e)r{eJToBerrecK(1fr



l'i.]l1'uI;

ft Ha ocHose ecreqTBeHnofay.rurrx H aHlr(eHepH[nx

a a,Mvl v KoMnbIoTepHbrMLI QI4CTeMavlA, lICIrf,JIL,3)/eMbIt!{U qlt{
r4poBaHldkr u [poeKTr,{poBaHVH na3ep]{brx ycTaHoBoK,

eKcoB, crrcreM u la:epuu{ rexHolbruir,

OIIK-3
qACTI{TIHOE

ocBoeHIze

KOMnereHur,Ir4

qpzuqun$l tlyHnqraourapoBaFrr4s

muirl
npoBeAeHI{fl 3KCI]ep14MeHTAJrbHr,lX

. rlpeAenbHbre ycJtoBl,rr flplt nocTaHo]BKe $nsu.recxoro
9KlnepHMeHra;

. qI,I?roBbIe xapaKrepvc'rLrnu r{ pacFpeAe r'efiust crry,aafi Hsrx
Be+HquH;

. oIIpHKynapaMerpoB pacnpe4enerlraft;

. [rp?BepKy cTaTHcTlrqecKpr rnoTp3;

. ocToerr pefpeccHoHHoro n]li,3dl

sQuaropo{, cuo'rervr Qorycuproaxu n
r)ifr{e}Ilzfl, oueFlr{BaTb napaMeTpbr

BbrxoAHofo a3flyqeHr.tt;
o [4c+oJrb3oBarb Jra3epHbre Ko'pplr,uo-u{r.,lepr4TeJrbHbre upv6opu

AJI1 peilIeHlrs 3aAatr ra:eprroft TexHr4Kr.r l.r jlasepHr,rx re lHolorr.rfi:,
o asatusupoBarb $yurqrzoualrH{re v [puHrlarrr4rlJrbHbre exe]\4br

onJuqecKrix KoHTponr,Ho-r,r3MephpentHtrx ycr;rofi crrr;
. pa?orarb Ha ocHoBHbrx tr3Mepr{refbHbrx oFrr.lqrecr:tlx rpt4oopax;
. Qoraerqrr 

-cxeMbr 
Anq flppBeAeHa]fl 9KcIepHMeHTi]JrbHbtx

, rrper4ctaunm u oQopnrrulrs
x uccle4Qrrauufi.

f,rx t'tsMerpreuzft;

na3epr{br)( usuepeHzft

4CTLTK;

fiepeuufi, odpa6orxa AaFrHbrx

4, no.ity.{eul{n pe3yJrbraroB
c'nefi:

gAcTBaM4 H3MepeHut, noBepKl/t t{

Kol{Tpolq c r4cnoJrb3oBaHr4eM unQopruaqup uHrrx ()Lrc'reM;

OIIK-4
qacTHqHoe

ocBoeHHe

KOMNETEHUI4I/l

L't;

a o6padc,rrn nHcfopvaunll Bt..

o MeToAbr nacrpofircH rpofpaMMrirbrx cpgAcrB
yc4oBr4.rr 3a4aHv;

. rlolrzMarb npr4r{rlnnbr Bar,rMoAeficrdr4rr

rr0A KoHKpeTH6re

c fli)M'Tbto v

. ooqTaBJrrTb arrropHTMbr H npoqpal\,rMbr Anfl pflxeHr4f 3aAas B

o6.hacru la":epHofi TexrFruKr4 n na:lpHrrx r$;<Horolufil



.B
V

[oJrHqTb Hayr{Hbr e SKcrrepHMei{Tbr B o6[n acT'r4 na3 epr{ofi TexH r/1r(r4

nznepHbrx rexHoJlofufi c hcrroJlb3bearuaeht c()BpeMeHHbrx

\4

HHbIMI4 oQuacHrrnu narej'auu, craHAaFrTHbrMr.r
14OTEKAM14;

.H brKaMrz pa6orbt c raru$oprraaqugil n rno$aJrbHbt)( KoMnblorepHbtx

rconm(l'repuofio ocAoeHLtN4Iz np14eMaMH o6pa6olr<H
HT€TJIbHbIX AAHHbIX;

. HagbrKoM peuru3iLrlul.d npofpaMrubr
oI4gTeMaMH;

. oogpeMeHHblMt4

KoHoTpyrapoBaHkrpl flpo f paM M ;
. HaBbrKaMH vt npHeMaMu crpyKTypHo4o ,{]porpaMMHpOBaHHr,

qngco6arru 3anr{cu v AoKyMer{THpolraHU.q aJrfopuTtvroB L1

updrparru, cnocodauv orJIaAKLr u zcrumail,- rlDofDaMM.
3narr:

Jtra3epHbrx orrrLrKo-oJreKrpo r{HErx qpfl 6opoq;
. on4csrre H BpeAHbre 3(cfinyararl(oHHsle Qaxroprr, t,rx [peAerbHo-

AollycrnMbre ypoBHr4 oo:lAeficrpz.a na qeJroBex:a, rexHlrKy v

. pacpqarbrBarb ycrcpn ua t(oFrcrpyKTlrBHbte
oreMeHTbr orrrH KpOrreHUr{;

. pasira6arulnarr MeFrarrnro;

. KoyrlblorepHbrMr,r rexHoJrol-HrMu pacuer[ rz KoHcrpyr4pc)BaH]iq
JIA3EPHb]X OIITI,IKO-9JIEI('IDOI{HbIX II

AJI' yllpilBJreHl4rr cJro,rr(HbrMH

'3bIKAMH
tlp o f 

P 
iriM MI4p,c B aH 14 t [p14

flnaHup o BaH un u o p r /uvr3trrJu vt uc cle4o ea u r ri
3nars:
. MeTOnbI H CpeAcTBa

yMeHTturbHbrx 14 Bbrqr{cJruTqnbHblx cp eAcTB ;

crr{BHo }rcrroJrb3oBars raudoprr,raqu(xHue rexHonorur,r rrpr4

AeHriH gKcnepuMeHTon n Q6lacu4 ra3epHbrx rexnolornii u

qACTI,IqHOC

OCBOEHI'IE

KOMIIETEHIII4IJ

t4



a

o

a

o6o6uenus

/lbl op IaHr43 arlvrpr T py [a H y rrp aBn eHr4.s fi e p c O Ha.[ o M,

l{e ocHoB6r Jra3epHbIS. a rnaHjronrtx lexuo-Jrorlrfi,
qecKue v opraHv3aIInOFIHbre 4oller(Ibr cjcylqecrBJre.f]r4t

I4ccneAoBarelrcxofi 14 qrrbxrrro-Kol{clpyrropc.nofi
bHocrr4 n npo $eccraouamiloii Ae.sleJrbrroc' nlr ;

bI KOHCTpyt4pOBAHVLfl JIaFepHbIX CHCrTeNt, a Tar{r(e )r(e

HEHHC KBAHTOBbIX TEXHOJIOIUU.

IIpOBeAerlPIJl H3I\{epeHHI{ kl

LlccJreAoBaHufi e o6racru :ra:ef,nrrx H KBulHlorr,rx. TexHcrroruft,
B KJrroqar [naHHpoB ar] ae, pa:pa6oTry, opraH r.r3ar-lr4ro H np oB eAerH r4e

uqcre4onauufr;
. H4Br'IKaMr.I npl{MeHeFrr{.f, MareMarr.{qeoKoro allilafi'ara Ans pelxerH r4s

u,rIIoBbIX 3aAar{ KBaHTosoil r4exat r{Krr.

4. OEbEM pI CTpyKTyI'A Ar,ICIIr4riJII4rIbi
Tpy,4oerr,mocrb AktcuvrrJu4Hbr cocraBJrrrer 3 saqerHrre eAr.rHrrrlbr, I08 1ac<x
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BseAeH[e B reopruo norperunocreft 5 2
,2 Aa

2 MeroArr rror4cKa peureuuft sernHeffHux
vpasHeHlrft

5 2-5 A 4 4 4t50 Peftrraur-rourproru
Ng1

I4reparytouurte r\4eroAbr pe[reHr4r crrc-
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Co4epxanu e le4ui1oH nrrx gaHqrnfi rro Ar{cqurrJr uHe

PasAer 1. BeeAeHHe B Teoprrrc norpeurnoctefi.
l) Ifcmouuurcu u ruaccurluKar4un nlt meu pnyrbmoma Iucneuuo'eo peLueHufl sadatt,u

Ilpu1nuuceuuue vucrq. A6connryu'ga Lt omHocutnerbHafl nozpetuil,ocmw. Iloepeutuocr,nu
apt t(tuemuvecKux onepaquil ua npu6nQtrteuHbuvn t rtucrcwru. llozpeutuoQmu

PasAer 2. Merolnr rroucxa peurenufi ueJ

tbuvn t rtucrcwru. llozpeutuoqmu cpyu4t lu'u,

Hbrx ypaBHenuii.
2) Ifocmauoexa sadartu, Ocuoauarc efiaTtat pelaeHun. Memodut norcla"tusaquiy xopu,,.'ii HeruHeftHoao

un. O H.,t.

3) npo uJutpcmpaqun lwemoda npochnoii umqoat4ktl,t,

ocmb epaquil. O6ycnbeneuuoQrnu .uernoda npocmoit
Hun m ou a. Y c n o e u g Cg o d uu o c mu u e m o d a. Rp u n e p Lt it o rc <t u u'g uunr unte p at 1uil.

Pas HbIe MeroAbI pemenuq crrcreM lunefinr,rx arre6pauuecnu]x ypannenuii.
4) umepaquu, uemod, Jeildenn. Ilpeo1pasoeauue cugmeMd K' cudy, ydo6uotwy d.nnumepaquu, uemod, leudenn. llpeo1pasoeauue cugmeMd K' t?ttdy, ydobuowty d.na

untepaqutr. Cxoduuocmu uemoda nocno'! umepaquu. AnocmepuopHafl oqeHKt frozp,zwrtrcmr,t. Cucmetta
c no roJ{ume nuu o onp e d e ne u u oit .mamppqeit.

PasAer 4. Annporcc vlriar\*rfl rpynrcqnfi .

5) I,IumepnonupoBaHue rpyurcquil. Ilocmauoexa sadauu uHmepnorupoeaHun. .[Ipltlnutrceuutte rpo1tuynat,
Jluueiluan uHNnepnornqun. Roue.mue pasHocmu oct3nuttHbtx nopndxoe. I'Iumeprlctnntluouuuttt MHo,?olut€H

Hatomoua.

PasAeJ 5. rllrc.nenuoe qrOQepeHrInpoBarrHe.
6) Ilocmauoerca sadauu. @opnynat nl,u1nuuceuuozo duQQepe,atluposeHun, opHoaauuue Ha nepso;t

uHrn e pn oraLlu o u u oit rfr o p uyn e Hu n m o rya u rrt o puyn e C mup nu u e a.

Pa:ger 6. 06r,rrcuoBeHHbre quQQepenqH?JrbH bre ypaBHeHllq.
7) 3adaua Kou.tu. Ifocmauoexa sadauu. \erueuue sadauu Kou.n,t c nouott4iro cpoptpynut Teiiaopa. Memoitttt

Pynee-Rymmer. Memodu c oqeHKoil nozpemuocmu Ha Moee. Oqeuija no,epQuuc,cmu oduoructeoettx
uetnodoa.

B) Roueuuo-pa3nocmHbte .uemodat Mernod ueonpedeneuuutx rcoeQfut4weumoa O'qeurc,n noepeutHoch,tu

g) 'nJtl>rlt)tx 
ypaaueuurit,

tii:tctdauu.

Cogepxaune ra6ciparopHbrx saHqrufi rro AHcrIHrrHHe
Par4el 1. BseAeHne B Teoprrrc norperunocreii.
l) HocunterbHan ytozpeutflctcntu. Ilozperuuocntu

aam. lf o zp eLuH o Onxb r!.yu r,qt 1uw.

Pa nennii.
Co
2) oqHeHue KopHtr uetltLueiluoda' ypazHeHun uenlodctlr,

npocmoil umepaquu. flpozpauuuaJt pe'arwaqun uemoda cpedcm.aanu npurrca C4 r u MatLab.
3) Ymouueuue KopHn uenuueiluozo ypazueHun uemodou Hutomoua. Bul1op ua.fcrnunoeo n.pu1nuacewust.

Ilocmpoeuue umepqquouuoil Qoltuynu4. ITpoepauuHan pealwat4un ueipoda cp4tdcmea-n4u fl3btKa t:++ u
MatLab.

Pasple.r 3. llrepaquoHrrbre MeroAbr perxeHuq cncreM cxufi ypa.erlonuii.
Co4epxaHne ra6oparopHrrx garrqrufi .

4) Petueuue cucmeMbt nuueiluutx anze6pauyecKux )p mofi urnepalruu 'u uemodctu
3eil.denn. Ifpeo6pasoaauue cucmenir K Bu v, aquli, lJaftic,p HaqartbHo?o
npu6nuctceutu, Ifpozpat'n'tHan pe(uusa14un nemodo ) u lMatLab.

Pa:ge.r 4. AnnporcuMarluq Qynnuufi .

CogepxaHue la6oparopHsx saHsrrzfi .

5) Ilocmpoeuue uHmepnornquoHHozo notnuHotlq rcpaHJrca. Buvucneuye rcoerf;gbutl'uehtmor notnlHol4'a.
Ilpozpatntu mtwcl aar.wtcneHun noruHoMa Jlazpautiga cpedcmrsa,vtu .rLtuxa Ci)-.

Pasner 5. rllrc oBaHne.
Co4epxaHue I
6) Ilpu6nucrceuuoe du$QepeHqupozaHue Ha ocHole nepaoil wumepnonil4luounoir ,fuopuy.nut l{unrn,oua u

rpolttvynu Cmupnuuea. IlpozpaamtHan peanusaqun aneopumua earuucieuun np@usaoduc.til c,pedcmsa-ntu
nswrca C++.

PasAel 6. O6srrcuoBeHHbre qHQOepeuqrraJrbHbre ypaBHeHuq.
Co4epxtaulr e na6oparopHtx gansruft .



Peueuue :tadavu Roruu c nouou.tab Teilnopa. Memodar Pyrtze-ltyntma. lfpoepa.uuu,an
p e qrus at4un turemo d oe cp e d cma auu ns ai C++ u MatLab,

8) Koneuuo-pautocmHbte uemodat'u Mei ue o nped eneuuam rcoe Q rPur4tleHmo s. Ctt4e u rca nozperuHocmu Lr

np o?p a_^4MH an pe aru3 aqun KoHeqHo-pa? au nemodoe.
9) Peueuue rcpaeeoit sadauu dnn Ho6 eHHbtx durpQ epeuqumuNux

s. oFPA3pBATEJrbHbrE TEXrrOnOrr4r4
B npeno4aranvfir Aucr\utIJILHbI <Vucnduil,arc uemodw>> ricrroJrb3yro'rcr pasuoo6pf:Hrre o6pasoaarelr,uue

TexHoJIorI4II KaK TpaAHrIuoHHbre, TaK pr c [pHMpHpHr{eM aKTr,rBHbrx H HHTepaKTHFHbrx MetoAoB o{5:y.reulrs.
AKlusHrre v vHT ep aKT sBHbr e M eroAu o6yu euu.a :

f pynno a ar AucKy ccvfl, ( r c e np arcruqecKr4e zaun lax) ;
AH a.[us c ury at1ufi ( n c e np anrn q e c Kr,re s auxr ux) ;
Pa:6op KoHKperHbIX curyaquil (nenquouurre 3alrrpnr', Bce flparirr4qeclczrp sarrarlur);
YponHeeax arasQepenqva\vA (xoHrpomnue ueponpr,urur);
Pa6o'ra B M€rJrbrx rpyrrtrax (nce nparrnqecKue sau.arul);

CTYAEHTOB
Tenyuufi KoHTpoJrb ycrreBaeMocrrn cryAeHToB

llpuruepnrrft n gpe.renb BorrpocoB n pefi rlrnr-r<bnrprurp J\b I

1. I{afirz a6comorHyro A u olnocuirenbHyro d norpeurHocrv qkrora a, uilexruero rorrbKcl

BepHbre rluQprr.
7. a:4,2387;
2. a:|3,757;
3. a:17,445;
4. a:2,3445;
5. a:8,345;

2, OlAenurb KopHr4 ypaBHeHr4t

trorroJraM c rorrHocr]bro Ao 0,01.
I. x si-n x:0.25
2. tg (0/58x + 0.1) : x2

3. V x cox (0.387x) 0

4. x3 3x2 + 6x + 3 - 0

5. x3 6x B : 0

6. x3 3x2 + 9x B : 0

p e 0.rrc qquf ar?opunnta p eueHufl

c rorrHocrbro Ao 0,01.
1. 3x cos x 1 : 0

2. x + fg ><: 0.5
3.x2+4sinx0
4. x: 3x2 + I2x _ g: 0

5. xl + 3x + 1 - 0

6. xr 3x2 + 6x + 3 : 0

4. Orlenrarb KopH[r ypaBHeHrrj{

Tor{Hocrr,K) Ao 0,001.
1. tg (0.3>( + 0.4) : x2
2. ctg x x/3 0

3.x2+4sinx0
4. x:l 2x +4 0

3, Orlenrarb KopHr4 ypaBHeHufl rpa@uqecKr4

sadauu.

6. a:0,374;
7 . a:20,43::,
8. a: 0,0384;
9. a:12,68i8;
10. a: 43,813.

aHurYTkrI{ecKlI 14 yTorIHI4Tb oAr4H

AHAJIIITI4IIECKII

u yToqHt'rTb oAt4H r43 rrr4)( MeTOIOrvr

ypda'uenruil. Ifpoepauuuaa

Hr4X r\4pr0l(oM AeneHr4s oTtr)e3Ka

Ilpocrorl r.rrepaqzu

t'I3

OAI,IH I,I3 H,(

5. x3 3x2 + I2x _ 12 := 0

I,I yTOrilrUTb Ivrer()IIoM{ Hrrorona c



6. x3 + 4x - 6 : 0

xz 0.34xr 0.O8xz + 0.17x: - 0.18xa + t.42
x3 : 0.16xr + 0.34x2 + 0.15x: - 0.31xa 0.42
x4 0.L2xt 0.26x2 0.08x: + 0.25x+ + 0.83

3Har{eHpre Qylxqran [prr AaHHon sH{ueHzr.t
na Jllarpair>xa, ecJrrr $yrrrqral saAaHaf f ) B

x y3nax ra6nuqrr.

Ta6Lrzua I

0"43
0.48
0 " 55
0"62
0"70

Ta6;rrqa 2

r.63591
1 7?)?/l

7 . B't 686
2 .03345
2.22846

0 "02
0.0B
0 "72
0.17
0.23
0.30

Ta6"uiaqa 3

r.023l-6
1.09590
I .I4125
I.214B3
r .30L20
7.4091 6

0.35
0.41
0 .41
0.51
0.56
0 .64

Ta6nrqa 4

2 .'7 395L
2.30080
r.96864
I.18116
1.59502
1.34310

0,01

trpf'/MerrTa c rroMorrlbro
paBFro0TcTo.flrrllt x y3nax

No Bapr{aHTa

0.102
Q .5L2
0.645
0.738
0.606

No BaprzaHTa

0 .702
O.LI4
0.r25
0.203
0. 154
0.231

No Bapr4al:tra

0 .526
0.453
0 .482
0.552
0 .4'36
0 .602



0 .4L
0 .46

0.60
n 66

0 .12

2.51 4I8
2 .32513
? nq??A
4 6a  4r.60zu5
1..14926
r.62098

8. Irlcnomsyr rrepByro r,rJrn Bropyro

OyHxII[u npr4 AaHHbx 3HarreHr,rrx aprrye

Ta6nzqa 1

1.375
1.380
1.385
1.390
1.395
1.400

Ta6nrqa 2

5 .04192
5.L]144
5.32016
547 0695
5629686
5.79788

0.115
0.120
0.L25
0.130
0.135
0.140

Ta6rzua 3

8.65729
I .29329
1.95829
1 .64893
1.36235
1 .0961,3

-1. .L5U

1.155
1.160
1.165
1.170
1. 175

Ta6nraqa 4

6.6t659
6. 3998 9
6. 19658
6.00551
s.82s58
5.65583

0.180
0.185
0.190
0.195
0.200

5.61543
5.46693
5.32634
K 10?n/l
J. LJJVa

5.06649

0.61
0 .4'7
0. 66
n 5?

Q .61
n q1

III,roHHyIo Sopt"t

Bapr4 aHTa

Bapr4aHTa

No BaprzaHta

BbIqIlI C JII,ITb 3 H aqeHl,Ifl

q

0
q

0
q

1 ?R

1 ?q

't ?q?4
1.3866
1 ?g/q

. lJL

. t_ot_

. L66
1 tr,A

.r62
1tr,A

. rzo

. 131

. r23

.133

. !28

. IIl

n 1a
n 10
n 1q
n 1q
n.an,

B

5
A
i!

R

B

No BapilaHTa



0.205 4.94619 0 " 1057

llpulrepuufi ndpeueub BonpocoB rc pefi:ruur-nburpo.nr[ ]b:3

1. C noruorqbro r.rHTepronrrlr4oHHbry Qoprrlyn Huorona u f ayccaltaurt$amn 3lTa.reHr4e nepnofi u
nropofi [poI{3BoAHbx npu AaH bIX 3HaqeHl,rflx apryMeHTa 4nx Qynxqtrkr, gailalHqii raLbnnvuo

2,4
2,,6

2,8
?n
a^
JtZ

3,4

3,526
3,782
3,945
4,043
4,104
4,755

2. C uovrolrlbro I4HTepnoJI.f,uLIoHHrx (foprrryr Crzpruura u Eeccers ya1nfi3HaqeHue nepnofi z:

nropofi [pol43BoAHbrx rIpI4 AaHHIIX 3HaqeHr4{x apryMeHTa 4nx (l y'trKrll,zrv, saryallt:rrofi ra6maqno

3,6
3,9
4,0
4)
't-

4,4
4,6

4,222
4,'.-l3r
4,507
4,775
515q
5,683

3. [aHo ar.rQQepen

c Har{arbHr,rMr.r ycJroBrz xrru y(xo)=yo 14 y'(*)=yL.

filrlt 4aHHoro ru(bOepeHIII,IanI;Horo ypaBHeHr,r nairr perxeHr4e y:y(/), yAo]l.rernopflrouee

3aAaHHOMy HaqarbHoMy ycJroBr{ro, B Brr.4e:

a) nmz orJrr,rrHbrx or Hynfl qJreHoB pa3noxeHr.rr B clerreunoft p-a4;

6) uo MeroAy PyHre-Kyma cocraBarr ra6nnqy npz6ruxennrx sHaueH{ir FrerrteHflrr crrcreMb,r

azSQepeHIILIaJIbHbD( ypanueHvft nepBoro rropflAra, coorBercrByrorqefi sa4aurirxr;/ ypaBr{eHrrro, Ha
r^ ^ -'torpe3Ke [0; 0, 5l c raroM h=0,1 .

Bce slI.rllcrelar4fl rrporr3Bo4r{Tb c oKpyfJreHr4eM AO rrfllofo gec{ruvuorir :uaxa. Fe3ymrarr,r,
ronrreHHr'Ie B rIvHKr* 

? "f',ioi"iff'=rl 
/(0)= 0, / (,)=1.

2, y" +2y'+ y=Q, /(0)=0, y'(0)=2.

3 . y" - 6y' -7 y =g:5 l(0)= t, y'(0)= t 
"

4. y" +7 y'-8y=Qi y(O)=0, .rr'(ti)=9.

5. y" -lAy'+25yi0, y(0)=:, /'(0)=0.
6. y" -5y'+6y=gl; y(0)=2, /'0)=1.
7 . y" + 5y' + 6y =Qi /(0)= 0, /'(0)= I .

8. y" -6y'+Sy=Qt; y(0)=2, y'(O)=2.

9. y'+4y'+3y=\ /(0)=0, y'(0)=t.

10. y" + 6y' +8y-0, y(0)=2, y'(0)=,1.

IlpouexyroqHaq arrecrarluq rno rrroraM ocBoeHrrq AucrlunJrr{Hrr (alrrauenr),

III4anbHoe ypaBHeHr{e BTopofo ropsAKa vuaa { $,,, y', ll")=. 0



Ilputrepnfrfi nepeuens BorrpocoB K 3K3aMgHy
1. Itnaccudrzxalltlt nor]perunocreii pe3ynbrara rrr4cJreHHoro perrrgH]rfl 3aAa'M.lJpu6nzxeHHbre

2. ur4.
3. 3a.{aalll. Me:lo.ru,I JIoKaJrr4-

3arlr4r4 rOpHefi neluueftuolo ypanneuus. 06 z nr]nrzcler{r{r KopHl{.
4. I,lrepaqIaoHHoe yrorrHeuze xopneft Henr{HeftHoro ypiaBHeHru. Mero4 Aoner{r4Jr orpe3Ka no-

Kp areprzft oKoHtraHr4r meparynft .
5. CxoAutvrocrb MeroAa, Kpnrepufi okonvau4r unepaqufi. O6yc-

ofiurepaL\vu.
6. MeroA FllrroroHa perleHl{fl nerpiuefinoro ypaBHeHras. VcroeuQ cxo2lzlh,ocru. }K.purepuii

oKoHqaHas urepaqufi , Mer:oA cqKyulr4x.
7. I4repaquouHble MeroAbI perreHl,Iq clrcreM ru.ruetlnsrx anre6pailuecrrrx'/parrneHuft. Me'ro"4

flpocroft vrepall;av. CxoAlarrtocrb MeroAa upocrofi rrreparluu. Anoc:repnopHar orIeHKa no-
fperlrHocTr,r.

8. MeroA 3efilens. Izlrepaquonnrre (fopnayJrr,r MeroAa. Vcrogr.re cxoAuMoorz. Kpzrepnfi orou-
qanutruT epaquit.

9. Mero,u rocJleAoBare.nlHofi penaKcallnu.I4reparyuonubre Sopnrynrr ueiloA,a prr.nax-
c auwit . LzI oaet 0 u r<aql,rr.r M eroA a p el ax c aquli.

10. I4nrepnonrlpoBaHl4e (fyuxqzfi. flocranosKa3araqv r4HrepronuponaHlax. Ilpu6nzxeHnbre
S oprr,rynu. Jlu:neiruax raurepno:lrqar.

I 1 . Kone.{Hbre pa3Hocru. I4nreptoJrrulroHHbrfi ruHoroqrreu

Qoprvryna f'aycca.
12, LTurepnonflrJus. KaHoHpIr{ecKLrM rroJrr.rHoMoM. Irlurepnolxquouuufi no.i,runrou .,tlarpauNa. Br,r-

rIVcreHI4 e rcoe(fSraqzeHToI] IIoJII{HoMa. Oqenr<a rrorperxHocru zureplplrrquorruoil fopr'ly-
mr Jlarpanxa.

13, O6paruoe IdHTeprIoJIapoBaHlre. HaxoxtAenue ropneia ypaBHeHr{fl MerqAoM: oeitrlarHoro un-
Teprronr4poBaHLrfl..

14. Hnclennoe au(p(fepeullt4poBalrre. (Doprraynu npzSrnxrennoro 4;ra$1|dpenquponalLrs,
ocHoBarIHbIe Ha rleplBofi unrepuorqqfioHHofi (poprr,ryne Hrrorona n (f(rprvry.ue Crzplnnra.

15 , OopuyJIbI qIrcJIeHHoro 4Ia(f SepeHrlr.rpoB aHwfl. p.nfl paBHoorcrorrqvx Torrer(,
16, O6srxnoBeHHble au$(fepenu[iurbHbre ypaBHeHHr. 3ia4ava Kourz. Iredt;nz:e sa/larilr Kouru c

rroMorubro Soplavnu Tefi nopa.
1 7" Merolu PyHre-Kyrla. OqeHxa rlofpellrHocrrz oAHorxaroBbrx rvrero:tod,
18" Kone.rHO-pa3HocrHble MeroAbL MeroA HeorrpeAenerrHr,rx lcos$Qzquelr'ronr. O4eHra no-

fperrlHoc)Tr4 KoHerIHo-pa3HOCTHBIX MeTOAOB.

19, flpocrefrmue MeroAb,I peIxeHLIfl ttpaenofi 3a1arfvArr o6srrcHoBeHr{Etx 2]1rarpt|epenuuaJrbrr{brx
ypanHeurzfi.

20. @yuxqn:x fpuHa cer<lqHofi rpaenofi 3a1aqu. Peruenne npocrefinrefl xflaeroofi ,ceroqHoii 3a-

naqv.
21. llocranoBKa KpaeBbD( 3aAaq ,4ns rusefinofi cncrerrn;r rrepBoro nop"ai,a. Am'opnlvsr pe-

rrreHrrfl KpaeBbrx 3a4a.r An.s cr4creM ypanHeHrzfi repBoro rtop.f,AKa.

CaMocroqreflbHaq pa6ora cryAeHToB no Ar{cqunnuse <t{vcreHHbre MeroAr,r) Bqirrcqaer Ei ce6s cneAynuae
BrrAbI AerTeJIbHocTur:

1) npopa6orrcy'yue6Horo Malepu€ua rro KoHcnexrau, y.re6Hofi u uayuHofi nurepalype;
2) no4roroBlty K npaKTrIqecKAM 3a:ns\Lrsna, rpe6yrcqyro coBMecrHofo BbrrroJrgeFr?rrr r\4rurbrMr4 r'pyrraMu

cTyAeHTOB paCCMaTpr,rB aeMbrx Ha rel(rlpr.qx MeToAoB.

3) no4roronKy no BceM BuAaM KoHTponbHbrx Meponpuxruit,n, ToM qHcJre K TeKyueMy KoHrpoJrlo zaanufiu
npoMelKyrouHofi arrecraquu.

llpuuepurrft [epeqeHb I]orrpocoB, paccMarpHBaeMbrx trprr caMocronrelsuo{ padorcl cryAeHToB

1. flporpaur,aupoBaHr.re Ha

6.0+ vt Maple V R4. Cocran
aJrropr,rrMrrr{ecKoM r3brKe Ci-+. I4nrerpr.rpoBatr{H[,r(3 ilaKer[,r MathCAD

Huorouer. tr4utepn onrrlr4 oHHat

a Qynrcq aoHaJrbHbre Bo3MoxHocrrr rraKeroB. Ba)tH eiiur tre oleparopbr



2. florperuHocrrr Bbrrrr4cleHzri. Onpe4eneHne KoJrr4qecrua
alre6pauuecKr4x orepaqufi . llpanuna oKpyrneHur.
3, fJlp-rrr,rar 3a,\aqa reopnr norperuuqcrefi .

4. O6paurafl 3a1aqa reopr4r{ uorperunocrefi.
5. IlorpenHocrb oKpyrner{r4fi u zaniwqrceJr n OBM"

3saqari{nx ur0p. ilorpeurHocru

cQopl\4HpoBaHHOoTz

BepHbr

6. MeroArt lleIxeHI,I{ alre6panuecxux r,r rpaHcrIeHAeHTHbrx ypanHernilii: ureloA rroJrgBr,rHHofo
AereHI'I-s (4zxoronazu); nrero4 xopA (ceKyulnx); MeroA racare;mulix (Htrdlorra); Luero4 lrrepa.quil.
Oqeura IlorpellrHoctefi. Tpe6onanuA,K BbIrrI4cJII{TeJIbHoMy anropr,rrMy. Yc{'ofiuran,ccr]b rr cJro)firocrb

25.

26.
27.

(Donl

xonanerenuufi

anfopr4TMa.

7. Mero4rr qacJleHHoro pelx HI4fl cl4creM nranefruux alre6 au.recr{x yp,ut'BHeHr.rfi. i\4ero.u
rrocreAoBareJrbHoro ficKrlorreH]1r.fl Her43Becrurrx. Mero4 orpaNeuufl .

8. MeroA npocrofi nrepawrv. Oc{6ennocrzr peanLaarlur4 Mero4a np,oc']roit wrepar\w ua 3rllM.
Ouenxa [orperxHoc'n4 r4 ycKopeHr.re cxoAr4Mocrrz.
9. Onrraun3allu.u cKopocrlt cxoA Mocrr4 rrreparluoHnbrx ttpor1..roi. Me,rofi 3r:ii4enx"
10. I4repaqaoHHble MeroAbI c I4cnoJrq3oBanrreM cneKTpanr;Ho-gKBr4qaneulH!,rx oneparolloB.
1 1. florperuHOCTb nprz6lzNeHHofo peIxeHZ{ crrcreMr,r ypanHenufi rz o6ycnduneHHoclb Marprru,
12. I4m epnonnrpoBaHrze. flpu6nuxreHirue (f opuynrr.
13, tr{urepnoniflIlploHHbrfi unoroqreH Hrrorona. florpeurHocrb MHoror{JreHa llr,xrrorla.
14, IzlHrepnonxqnonurrft MHofoqneH 3pruura. CxoAuruoc , uHrefrroJrsrllra. Heruuer[nas
rrHTepIIonsur4rL
I 5 . Zlurepn o ilrr\mfl. crlrtafi Harrau. MuororuepH ar r,rHTep ro Jrrrrlr4fl .

16. Cpe4uexna4parr4rrHoe upn6luNeurae. Jluueftgas arrnpoKcr4Marryrsj MeroA Har{rvreHbtur{x
KBaAparoB.

Helnsefi naf, arrnp oKcrz Ma\vA.
lT.HpIcnensoe au$SepeHIII{poBiIHrae. llorunoMr,raJrbnbre Soprraynrr. MeroA Pymre-.Porvr6epra..
1 8 . Kea:rapaBHoMepHbre cerKr.r. P eryrupzsaqrar nu(f S epeHrlr{poB auix.
19. 9racneHl{oe IrHTefpI4poBaHrre. florunovrzaJrr,Ha{ a[[poKcr4M a\vfl. <Dc,pn4yna rpiluequfi.
20. Oopuyla 3ftnepa. (Dopuyna fayQca-KpncroS$e4r. CxoArzuocrb KB€rAparypr{brx $opuyr.
2 L Cf 6rrxnoBeHHbre araSQ epeurlr4 anbHbre ypaBHeHz-f, . 3a4ava Kourv,
22. Melogsr perxeHr4s: MeroA llrzrapa; MeroA MaJrofo napaMerpa; Me'roA Afauca.
23. Kpaentre 3a1arill Pa:uocurufi lreroA. Mero;1 fa.nepxuua.
24. Merclbl peureHlls ypaEHeHlzrs B qacrHbrx npor43BoAHrx. OcnosHbre rro4l{T Lrfl Teapvkr MeroAa

ceroK. Anlpor<cuMarl[r npocrefi ruux runep6olnqecK]rx 3aAar{.
PagHocrHn:e cxeM[,r Ans oAHOMepHoro napa6olu.recKoro ypaBHenrrq.
Paguocurar{ anlpoKcr{Marlrr{ gJrJrr,rrrrr{qecKr{x ypaEHeHuft .

MeroArr pelxeHrzfl ceror{Hblx gJrJrr,IIITI4rrecKLrx yp aBH eguit.

oIIeHOqHbX CpeAcTB AJrr npoBeAeHr4r aTTe)CTarIr4r4 ypoBlJt
o 6yrarorqvxcr ro Ar.rcrlHnrrai.re o $ opnanrercr orAenbHbrM AoKyM eH1oM.

7 . yTIEEHO-METOAI4rr ECKQE I4 IIH@OPMA III4OHHOE C)EII C II ETIEHI,IE

AI4CUI,IIIJII4Hbr
7.1. Knuroo6ecneqeHHocrb

HanveuosauHe nhreparypbr: aBTop, Ha3BaHHe, BHA H3aa
H3NATEJIbCTBO

h9' foa
Ii.3AAHAS

Kortt.recreo 3K3eMnr.rrpoB

H3AaHtlh s 6u6ryoreke
BrfV s coorsercruui4 c

ofoc Bo

rtIElJHOClTb

-q;**tr 3,r,*p."""ii
6u6lnorer<e: BlfY

I 2 '3 4

OiHonuas rzreparypa*
l. Kongaron H,C. Ocuosr,r qnclenrirrx
nero4on/ npaxlurcyu. - M.: MocKoscrczfi
ryMaHr4rapHtrfi ynusepcprcer,2014. - 92 i.

2014 ht(p://rvwrv.
ip{booJ<sh,cp.

rul,3l6'690
2. Kol4aen B.n. 9zcneHHbre Meroab
[porpaMMupoBaH]re: yvebuoe noco6ze. -

V

M.
20t6 h(p://wwrv.

znhnium.



I4A OOPyM, IFII4II I4HOPA-M,2016 .+ 336
c.

3. Eaxsaron H.C. r{zcleHutre N{eroilrr s
3aAaqax v ynpaxne-uur:l/ yve6uoe
noco6ue.-M.: EI,IHOM. Jla6opatopr
:uaHufi, 2015.- 241 c.

lrlttp://wvrw.
ipnbooks hop,

rtll45|J62

http://wurw.
z{ranium"
cpm/oatalog

http://wvr"w.
iprbookshop, ru/
12,28:J

1. Ilaxsanoe H.C. HuclesHrre uero,uu/
yue6Hoe noco6ue.- M.: BHFIOM,
Jla6crparopu t 3nauuit, 2012.- 653 c,
2. Co6onena (J.H. BsegeHrze B r{r4cJreHHbre

uero4r/ yve6uoe noco6ue.- Honocn6ilpcrc:
Honclcu6upcnufi roc. rexuuqecrufi

HuBepcurer, 2011.- 64 c.

3, 3arusH.{x Ei.E. Teopr.rfl, pr ilpaKTvtKa no
errqucrurerlrroft MareMarrrKe / vqe6uoe
noco6ue.- Kpacuorpcrc: Cu6. Se2qep, !u-r,
2012.- 174 c.

Qom/r:ata.log

7 .2. flepuaAuqecKr{e H3AaHr{e
1. I4H$opnrarrrnaz BblqllcJrlrrerrbnas.TexHr4Ka u aHxeHepuoe o6pa:oBar{re. U1r.r: htqt',lleltbrary,ru/

contents.asp?issueid: | 5 67 393
2. Hayxau IxKorIa. UR[,: https://dlib.eastview.com/browse/publicationl792.9/ltcllrlUL'l0
3. Zutpopnaarur<:a u 6pa:onaune.URL:http:lldlib.eastview.com/browse/pub.tic4tion/1 Ei\)46ludblI270

7.3. tr{urepHer-pecypcr'r
1. 3BC <vuunepcurercKa{ 6u6ruorexh onnafin> - http://biblioclub.rul
2. 3nexrp o suas; 6u6 lu oreKa : http ; //wwlv.tw irpx, c om

8. MATEPPTAJIbH O -TE HI,ITIE CK OE OBE C TIEIIEHI,IE AI,T Cq]ATI.II,THI,T
fltsr pea:tu3arJnv Aannofi rl{cllnnnlrHbr r,rMerorcr cleu[anbHbre rroMeruqrrrrf, AJrrr npoBereH?rj{

zangtuit neKIII,IoHHoro rLI[a, sanstuil, npaKT[rrecKofo rr{la, TeKylrleto l{ouTpoJlrj{ Lr nl)oMe)r(yrcl.rHofi
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