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t. o cB oEHltfl I'uICIIIIIIJII,IHbT
(nao4ym) rBr.slorcfl:I{elxvru ocBoeHr{s Ar.rcrlr{rrJr

. U3YIIEHUE C}ICTEMbI M ur{ecKr{x gHanuft u;" yuenrafi, ueo6xoAl,rlrn,rx B
npolpec,cuoHanruofi AeflTeJr AJrr pa3paoorKpr MareMar[r{ecKr4x ruoAeleft trpoqeccoB r,r

OObeKTOB aBTOMaTLI3A\VU A

o6pasonaHrar;

14fl,, I'lrfl. r,r3yqeH[r cMexHbfx At4cl]:rrnJrrrH, rrpO.4oJIXeHLL

. I,IHTEJIJIEKTYAJIbHO E (popuzponaHr,re t:aqectB r[rrHocr:ra, Heo6xoArdMbrx nns
ycnerunoft xr{3Hr.r B coBpeMeHHo o6qecrne; .ltcHocrb r4 TorrHocrb MbrrrrJreHvrs., vrttTyvrlvrn,

pbr, npocTpaHcTBeHH brx rrpeAcTaBneuufi ;
gJrer\deHTbr anroprdrMr4uecrofi r<ylr

o rftopulrpoBaHrre II u oo r,rAef,x u MeToIax. MaTeMaTr4Kr4 KaK
yHl{BeprCanbHoro s3brKa HayKvr u
MeTOAalt ofrTlrMr43aur{r,I :

Irr{Kr{, cpeAcrBa MoAeJrr,rpoBaur4.f, rtBJrenuft u [poqeccoB ;

olB0crrr{TaHr.re KyJlbTypbn

oOqeueloneqecxoft KyJrbrypbr,

TexFrr{qecKoro [pofpecca.

[qHocTI{, OTHOITIeHLI' K MaTeMaTI{Ke KaK K qacTH

tIoHI'IMaH[e 3HaTII4MOCTI{ MaTeMal]kIKI4 AIIL HayrIHo_

2. MECTO B CT]IYKT'YPE OIIOII BO
[ncqunluua <gzcnenur,re MeroAbr) orHocr{Tcr K 6a3osofi qacrr.r ocronHoft

npoSeccraonanruofi o6pa:o
02.03 .0:\ <<MarenrarraqecKoe

,{nr yc.ueruHoro u3yqeHur Aarr
MI,IHI,IMyI!{OM COAep)KaHr,I{ OCH

KoM[Jrer(cHoro [epeMeHHoro. y

rrporpaMMbr rroAroroBKm dat<wtan1loB rro HarxpaBneHzro
ve lr a4'MLrHt4 crpr{poBaHze unQopMarlr4 oHHbrx cr4c,reM).

AI4CIIT4NJII,IHbI CTYAEHT AOJI}KEH BNAAETb O6.f,gArCIrHrNVI
i4 oSpasonarenurofi [porpaMMbr ][o MareMarr{Ke nrrfl

AaHHofo Ha[paBJreHrx (rr.laren,t ecroro auaJrlt3a, aHarvrl4qecroft reouerpvu, nuHeftnoft
arreSpsr, az(pQepenrlrraJrbHhrx ueHzfi). 3narr ocHoBHhre floHrrrrr v Mer,oAbr

rofi reorr,rerptru, runeftnofi anre6prr, Teoprur OynKrlufi
IIpLIMeHtTb MaTeMaTI,IqeCKI{e MeTOAbI Anr perrreHrrt

MaTeMATUqecKoro aHuu43a.

lpaKTr,rqrecKr{x 3aAarr. Bna.qern u
ypanuenufi , 1uQ$epeHrlrraJrbHoro

I4 perrreHr,rx guQ$epeHrlr.r€rJrbHbx u anre6pauqecKr{x
aHTerp aJrbHo ro I{ cql{ c IreIJt;tL aHaJrv'L-v'-qecro fi re ou er pkrkr 

2

TeopnH tsepof,THocreil:, MareMarh crarucrr4Kr{ u cnyuafi Hr,rx [poqecooB.
[ncqunnuna (populEpyer vrs vr IJ.aBbrKr,r, ue o 6x o.t{r4 Mbre B rlp aKTI{qe cr o ft 4 exre JIbEr o crr4

xualu{nqupoBaHHoro cneqrriul B pavxax yre6noro npoqecca Moxer 6rrrr zcnoJrb3oBaHa
trp]r [oAroroBKe Bbrrrycxnoft rna:r nnoft pa6oru.

3. KOMIIETEHU?II4 OEY IUEIOCfl , @OpMI,IpyEMbIXl B pE3yJt bTA TE
OCBOETI AI4C UI,IilJII,IHbI (MOAyJIfl )

flpoqecc vs1'trenprfl Ar.rcrlr{trr

oneAyrorqux KoMrreresquft :

urr <9ucueuHbre MeroAbr) HarrpaBnerr ua $opnazpoBaHr4e

r4e r(oMrleTeHrlr,r[

bre KoMrrerenxruz (0
cnoco6nocm [plrMenrrb
M€}TEMATI,IqECKHX OCHOB I{H

upoSeccuonalruofi AerreJrbHocrlr 3HaHr.rt

AJIbHbIE KOMIIETETIUUII

OA3E {3bIKOB I{ IIAKETOB II
zpyroqlrx anropvTMoB rr peaJrrz3arJwvr. vrx Ha

brx rrporpaMM MOAeJT[p oBaHns



B pesy.nrrare r,r3yqeH[s A

3uarr:
- ocuoBHbre tpe6onanux, n

ycroft vunocrb, cxoAr{Mocrb ;

BJLf,eMBIe K BbIqLICJII,ITeJbHbIM CXeMaM: KOppeKTXIOCTb,

- BbIIIUCIITEJIbHbIE METONbI B Jt ftuoft anre6pe;
- MaTeMaTr,rqecKyro Teopu rc 9KCrrepr,rMeHTa;

- MeroAhr 14 aJrroplrrMrr npz6nz
- BbIqIICJII{TEJIbHEIE CXEMbI V
ypanHeurfi;

Horo r{HrerprpoBaHLrr ra ar,rr[QepeHrl]rpoBaHr.rfl ;

plrrMbr pelreHr.rr o6rmuonennrx 4z($(pepeuquilrbHbx

- rrpr{eMbr rrporpaMMr.{poBaH}rt [epcoH€rrrburrx 3BM (IBM - coBMecrlrMbrx KoMltbrorepax)
Ylrerr:l
- oSocnosaHno nrr6parr qrrcJreu MeroA, parpa6orarr iurl.opr,ITM perrreHr4f, uocrannenuofi
3AAArilI;

- paspa6orarb vr orJra,qr4Tr n
vHxeHepHbIX 3aAarr.

B;ralelr:

My Ha anropr4TMr4qecxoM r3brKe C++ 4nr pelreHrl,

- MeTOAaM[ perreHr4r Aa qllanbubrx ypanueHufi u cr4creM c rrcrroJrb3oBaHueM
npeo6pir:oBalvrs. flanttaca, oil 3arlr{oHHbx 3agaaq 4rx (pynnrlralr oAHofi ra necroJrbKrrx
rrepeMerrHbrx, MeToAaMr,r lr4cKpe,rH ft uareuarr.rxra n $yurrlrroHanbHoro aHilrrz3a.

4. CTPYKTYPA I,I IEprrAHr{E AtrcuurrJrr4Hbr (MoAyJrfl)
O6qa.s rpyAoeMKocrb br cocraBJlfier 5 saqerHbx eArrHr4u, 180 qacon.

qeoHorl TIJIIIHbI.

br cTyAeHT AoJrXeH:

Bu4u yre6Hoft pa6orrr, Brsrrcqat
oaMocrorrenb Hyro pa6ory cry4euron

O6r,eru
yue6uoii
pa6onr,

rrpl,rMeHeHxe

M

IrHTepaKDrBH

bIX MemAOB
(nuacaxl%Q

Oopntr rexyuero
KOHTpOnt

ycneBaoMocTr4

(no uedennn
cenecmpa),

rpopua
npoMenq"roqHofr

ATTECTAUI4I'

(no ceneunpan)

tiluclennoe Hrrrerpr4poBaHue

flpzdnuxennoe pelreHue
odrIKHoseHHsrx

4u${lepeuqv aJrbH6rx
SHeHHE I{ Lx crrcreM

A .tIIICUI,IIIJIIIHbI
Co4epxauue pa3AeJra

Jluneftnas anre6pa O MATCMATI,IqCCKOM 14 SzszuernoM MoAenr4p onal\rv,
MOAeJrefi. Marenaarr.rqecKa.rrBI,IAbI MaTeMaTuqecKr4x



HOBHbIE 3 A.UAqI4 JII,IHEiiHOft
Ilpu6nuxeunoe
perrreHr,re

uenuneftnrx
ypanueurEft

u6nuxenuoe pelreHr,r e wr e6paurrecKrrx Lr rpaHcueHAeHTHbrx
ft. llocranonxa 3,aAarrr4. Ouronnas reopeMa
qecKoro aIlaJrId3A.

IeneHIls orpe3Ka loiloJrztM, Mero,q npocroft rlTeparlrxr..
4 xopl, MeroA HlrrcroHa z rou6uuzponauuuft MeroA"

\4erogu perreHlrfi
cvcreM nr.rrreffnrx
anre6pazuecKr.rx
ypanueuufi

MeroAbr pemeHr.rr ctrcreM :rznefturx alre6pazuecKr.rx
Hr4u : MeroA, r,rcrroJrb3yrolqr,rft o6parH.fro Marpr,rqy" Oopuynrr

ropt4TM MeroAa fayoca lr ero ycroft.runocrr. llporpaMMHarr
uu.r flprMoro rr o6parnoro xo4a .[-aycca. Mo4ra$vKarJvrn
faycca - MeroA nu6opa rrraBHbrx oJreMeHToB no crondqaru.

rlr4oHHbre MeroAbr perueHvr CJIAV: MeroA npocroft
v v MeroA 3efi4enx" llporpavnruax peurulr:;arJvrfl

N{areuarprqecKa-tr

o6pa6orra
9Korrepr,rMeHTa

areMarr4qecKa.f, o6pa6orr<a gKcnepr4MeHTaJrbHr,x .uaHHbrx:
nr4poBaHre v. arrpoKcr4Marlr,rf, $ynrqzfi. O6rua"
BKa 3aAaqr4. flocranon Ka 3a1a'tr4 r4rrreprroJrrqzz. florurue

pa:uocreft. Jlula<:intas r{HTeplonrrfars, c rroororr]HbrM t4

yra Jlarpauxa. zureprroJr.flrlrroHHbre rroJrr.rHorrarr Hrrorona.
br r,r nporpaMl..luas. peaJrlrcarlr.rr. llonsrue ry6vqecxr.rx

rrpoKcr4Marlur (fynr<qrzfi c,lHofi repeMeHHoft. Br6op nz4a
Naroqeft Qynxqzu. MeroA Har.rMeHbrrrr4x

rluclennoe
r.rHTerpvpoBallue

Ilpu6nuxenuoe
perrreHze

o6rrr<uoneHulx
4u(f Qepeurlr4 arrbHblr
yparHenvft u ux
CI,ICTEM

Hoe r.rHTerpvponaHr.re. llocraHonx a sap;aqu. pacqerHrre
nbr MeroAa rrprMoyroJrrHkrKoB r,r rpaneqzfi.
bIBoA (popuynu Clzuncoua. Alropzrna Cuuncona c

KI{M nu6oporvr rrara. flporparvrunaa peurrnarfvfl

r6rzNeuHoe perreHrle o6rmnonesHrx 4u(f (pepeHrlnanbHbrx
nfi. 3a4aua Kouru. -f,nHrre rr HerBrrbre MeroAbr perueHr,rr.

3finepa u npo6uenaa ycrofiuuBocrt4 BbrrrktoJrr4TeJrbHbx
Ha ero rprdMepe. Mo4raQvxaquz Mero.4a 3finepa n

qar cxeMa rrocrpoeHr4{ MeroAoB pyure Kyrra.
v nporpaMMHas r,rJrnrocrparlzr. Oco6ennocru

Anrouarusaqux nu6opa [rara

nne lradoparopHbrx pa6or
PelreHrze nelunefiHrur uft c oauoit [epeMeHHoft ruero4olr noJroBr{HHore ,qeneHr.r.,r,

MeTOAOVI KaCaTeJIbHhrx, MeToAoM r4 MeroAoM npocrofi fiTeparfr4ur.
Peureune lznefiurx cr{creM r,rrepalluoHHbrMr,I MeroAaMu. Penreuze nzneftgrx cr4creM

urkrsa\w. Peureuze lznefiHrrx cvcreM MeroAoM npocrofiMeroAoMr faycca lr MeroAoM

v'repa\prrr. MeroA 3efi4elx. Buu ue olpeAeJrureteit u o6parurrx Marpvq.
c rroMorqbro MHoroqJreHoB Jlarpanxa v Hrrorona.IrlnnepnonrapoBaHpre $yu,

lrlnrepuonupoBanr,re culaft uarrarz.



Meroa Har{MeHbrrr[x

ailnpoKcr,rMtrpyrorqefo 3aAar{
r{e6rmresa. Brrqucneur,re

Syrrqzfi oproroHanbHbrMn M

9prcnennoe 4u$Sepenqupo
Koreca u no Soprrlynau faycca. B

IIpz6nnNeHHoe peureHr{e

o6rrrcuoseHnrx au$QepeHrlr{anlbH

5.

Ilpn rpoBeAeHrrrr JreK

lperroAHeceuzr yre6noro
lepexoA K paccMorpeHruo

Percoueudyemcfl: I'Icuon
nerqzfi. llpeseuraqlrr
rroBeAerrne Qyur<qufi, Br,r3yanpr3

neKIILrr4 rrperroAaBaTenb [ocTorrH
BOrrpocbr.

IIpn uponeAenrrn Jra

MAKCI4MAJIbHO CAMOCTO'TEJIb

npoBeAeHvu na6opar.opHoro 3aH

1" llponecru eKcnpecc-o

Marepuany, neo6xo4lrMoMy Ant
2. llponepvrb [JraHbr Bhrrro

4onaa (c oqenroft).
3" Oqeuzrn pa6ory cry
4. flponepurb vr BbrcraBurr)

Iho5as la6oparopuar
lpopaoorKy TeopeTr,rqecKoro

SKCnepI,IMeHTa, OCBOeHrae

gKcrrepnMeHTrrJrbHbD( AaHHbx" II
xapar(Tep, a BbIIoJII{rTEC.f, B

qe:recoo6pasno BKJrroqr,rrb

raccne4onauzft, Koropbre rr

TeopeTuqecKoro MaTepuaJra.

IIpu opranv3arlurr BHeay

lperroAaB aTenro peKoMeHIyeTCt

O IIOAIOTOBKA I,I IJAIJVICAIJI4E

Ha 3A4a[HbIe TeMbr:

o rIoAfoToBKa MyJIbTr4MeAlra

. BbIIIOJIHEHI,IE,IIOMAIIIHIIX

ro,qoop 14 Lr3l/IrelJvre nr{TepaTypn

MaTepr.rana IIo oTAeJrbHbrM pa3l

Ilocrpoeuue rpr,rroHoMerpr4r{ecKofo MHOTOT{JIEHA,

M}IOIOIIJIEFIOB

upz6nraxenrar

(pynrrluro. Brrqr.rclenue oproroHanbHbrx

Har,uryquero cBeAHeKBaApaTHqHOro

n,
pre. 9racnenHoe rrHTerprrpoBaHr4 e no $oprr,ryna:v Hrrorona-

r4e [HTerpanoB MeroAoM Monr:e-Kapno.
urx auQQepeHrlr4anbHbx ypanueyuir pr crlcreM

ypanneHuft rrracJreHHbrMlr MeronaMr4

A3OBATEJIbHbIE TE-KHOJIOTUII
Hbrx gaHsrr.rfi flpr.rMerrrercs rraccraqecrcufi

npeArronararoquft upo6neunyro rocrarroBKy
r4x pelreHr,If,.

MyJrbTr.rMeAha rrpe3etrTar\nv IIO prAy TeM Bo BpeMt
xopolllo unJrrocTpt4poBaTb JreKrlr4lo, AeMOHCTpr{poBaTb

MeroA [ocrpoeurrr [oBepxHocreft Lr r.I, B re*reHrae
BeAeT Ar4anor co cTyAeHTAMVt, 3AAABA[. u orBeqa.,r Ha

ro rrpanTrrKyMa Heo6xo4znro oo3Aarb ycnoBr4fl

rrOAXoA

3AAAq Vr

Ant
nprBbrlorHeHus na6oparopnrrx pa6or. Iloerouy

rrpenoAaBaTeJrro peKoMeHllyeTc{ :

(ycuro ulrr4 s recronoft $opue) ro reopsrzqec.KoMy
oJrneHr4r pa6oru (c orleurofi).

ux ta6oparopHbx pa6or, rroAroroBJrennrrfi cryAeHToM

naooparoprrrr r{ rroJD/qeHHbre rrM AaHHbre (oqeuxa).
Ky 3a oTqeT,

AoJrxHa BKJrror{arb rny6oxyrc caMocrorreJrbHyro
I43rreHr4e MeTOAT{K [poBeAeErr.r s. Lr Trra[trpoBaHr{e
brx cpeAcrB, o6pa6orry v r4HTeprrperarl[rc

groM qacrb pa6or: Mo)Ker He Hocrrrb o6.sgaremHHfi
caMocrorrelrnoii pa6oru ro l:ypcy. B pra pa6or

C AOIIOJIHI{TOJIbHbIMLI 3JIeMeHTaMr.I HayqrHbrx

yrny6neunoii caMocrorre.nruoft npopa6o:rrz

pnofi caMocroflTe.rrnnofi pa6orrr uo AaHuofi Ar4:crlrrnJrzHe
oJrb3oBarb cneAyroque ee dropuu:

AoKJraAoB, oqepKoB r4 Apyrlrx ru.rcbMeHHbrx pa6or

ufi pasuoo6pasHolo xatr)aKrepa. 3ro - pellleEtlre 3aAarl;

}I OIPICATEJIbHOTOr,rcrorrHr4Kon; uo46op uJrnrocrparvBHofo
Kypca B cerr,r I4urepner;



. BbInoJIHeIIUe IIHAI,IBI4Ay

CAMOCTO'TEJIbHOCTI4 II I4HI{

cTyAeIIr, TaK r{ qacTr, cTyAeHTOB

TIOATOTOBKA AOKJIAIOB

cryAeH'qecKofi rou(pepeHrlr,rr{.

CAMOCTO

a) Borpocbr pefiTraHr-

Ha pefirunr-KoHrponb cry,qe
Bapuaurrr sa4arruia:

peftrunr-rconlpolr J\b L

1-10. Haftrr.r a6comoruyro A
roJrbKo BepHbre qn(pprr.

1. a: 0,2387:
2. a:3,75I;
3. a:1I,445;
4. a:2,3445;
5. a: 8,345:

brx 3aAaHrrfi, naupaueHHbrx Ha pa3Br.rrr,re y cry.t;eHToB

l4uanyu1yaJrbHo e 3aAalrl;.e Moxer rronyqarb rar rcaxcArrfi

BaTeJrbcKofo xapaKTep a p.Il.t BbrcTynileHvrs. Ha uay.ruoft

I,I yqEBHO-METOAI4TIECKOE OEECIIEqEHI4E
EnbHofr PAEOT|,T CTyAEHTOB

npeAnararorcs. 3a4av.v to npofr4eHHbrM TeMaM.

orHocrlTeJrbHyro d torpeunrocrr{ qI,I cJra a, [MerorlJeto

6. a:0,374;
7. a:20,43;
8. a: 0,0384;

9. a:12,688;
10. a: 43,813.

rrerrl rrpou3BoAl{T6 c rotlnrocrbro l0-3:

a=-1, b=9.

a=2, b=12.

a=-3, b=7,

a=-2, b=8.

Q=-7, b=9,

a=-2, b:8.
q=-7, b=3,

a=-5, b=5.

a = -9, b = l.

a=2, b=12.
KBaAparoB r^airru eMrr{pr4trecxyro (f opnryJry yKa3aHHoro

ra6ruqefi.

.f (x) =# .1"

.f(x)=JG;F'--
13. 

"f 
(x) = 0-xz 2 -rl

14. .f (x) ='rl*' +3x +71,

6. OUEHOIIH CPEACTB A l.nfl TEKyITIETO KOHTPOJT_fl
YCIIEBAEMOCTI,I, IIHOfr A:ITECTAUIII4 IIO I4TOIAM

o cE o E Hkrfl nkrulr4trJrr4r

peftruur-rcourpolr J\b 2

11 -20. Buqzclzrr no ne CznancoHa orrpeAeJrenurrfi uHTerpaJr (pyurcquu c rraroM

hl
b-o

10

11.

12.

. b-s
l,l C ilIafOM h, = 

--
'20

15. f(x)=
16. f(x) =

l',t . f (x) =

Iti. f(x) =

19. "f(x)=
20. f(x) =

x2 +1Y2+

#t+ &

fi"-
NLt -- 

' 
,

2c
-J

2l -30. Metolorrl HakrMeH

BLIAaAJTTTgna.IeHr,rfi x v y,ga4an
21.



o6rqrEff nu4

3ABIICI4MOCTI,I

y=qx

oluluirnn[
3ABI{CIIMOCTI'I

b/=a+-
x

o6qzfi nzl
3ABI,ICI4MOCTI4

b
!= a+-

x

o6qzft nv4
3aBUCIIMOCTI4

y=ax+b

o6qrzft nra4

3aBI{C}IMOClf}r

! =qxb

o6ur,rfi euA

3aBr4Cr4MOCltr4

!=axb

o6ulufi nu:I

3ABI4CI4MOCTI,I

l=aeo'

o6quft nu4

3AB}ICI,IMOCTI{

!=ax+b

o6qufi nv4
3ABI{CLIMOCTI4

!=axo
peffiruur-rconrpolr J\b 3
31 - 40.,{ano azQgepeH
F(,y,y',y")=0

ypaBHeHr.re Bropor-o rop.rrAKa Br4Aa.



c HaqaJIbHbIMI{ yCJIOBI{tMr,r

y(*o)=yo vr y'(*)=yL.

iltts AaHHoro

yAoBJreTBoprroqee 3aAaHHOMy rra

A.I NflTI.d OTJIIITIHbX OT HYJIJ{

6) uo MeroAy Pyure-Kyrr
cr,rcreMbr ar.rQQepeurlrraJrbHbD(

ypaBHerruro, Ha orpe3Ke [o; o, 5] c

Bce BbrrIr,rcJIeHI4r [poLI3
Pesylrramr, [oryqeHHbre B rryH

31. y'-5y'+4y=9, /(0)=
3'2. y" +2y'+ y:0, y(0).=

33. y" -6y'-7 y=Q, /(0)=
34. y" +7y'-By=0, /(0)=
35" y'-I\y'*25y=9, /(0
36. y" -5y'+6y=9, /(0):
37. y" -t5y' +6y=Q, /(0)=
38. y" -6y'+5y=9, /(0)=
39. y" +4y'+3y-9, /(0)=
40. y" + 6y' *8y=Q, /(0)=
6) nonpocu K 3arrery c

L AnropuruMeroAafaycca
2. Mero4 rrpocr,brx urepaqvrft

rrTeparlproHHoro [po{ecca.
3. Mero4 3eftleus npu pem

ilefiaens
4.

5"

6.

7"

8.

Or4eneuue nopueft ypan

MeTO,4OM fro JIOBI{ HHO|O

Vro.{HeHr,re KopHr ypaBHeH

Vroqneuue Kopus ypaBHeH

Vroqnenue KOpH.f, ypaBH
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