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1. UE JII4 O CBOEHIIfl IVIC\r,IIIJII4HbI
I{enrro ocBoeHl{t ALIoIIITTIJII4HsT <r{uc.nenHble MeroAbr)) rBJrflerc.a (poprrlrapoBaHr,re HarrarbHbrx

guauuft I'I HaBbIKoB rlo [ocrpoe]Il4ro Bbrrrr{cJrr.rreJrbHbx rrlo4eleft, npu6naxeHHoMy pelueHn.lo
TrI[oBbx 3aAFI BbIIIrIcJII4Tenrnofi MaTeMaTI{Ku, paspa6oTKe [rnropIITMoB r,r nporpaMM perrreHrat
TaKr.rx 3a4aqArs 3BM.
. 3a4auu::

- I'I3freI{I4e ocHoBlrblx noulruft, MeroAoB, cpeAcrB r,r [pr4eMoB arlfopr,ITM[.r3arl]Ir4 pelrreHl4:ff
TI4tIoBbx BbrqlIcJIHTeJIbHEIx 3aAaq na 3IlM, orIeHKLr KarrecrBa 11oryqegHbrx perueuuft v vrx
npaKTr.rqecroii qenecoo6pasnocrz;

- upn06pereHl{e HaBr,IKoB $oprr,rynuponxu rr.rrlr4trHbx BbrtrlrcJlldreJlbHhrx npo6lenr,
IdcrloJlb3oBanus o64enpuHtrbrx ilJIropI4TMoB peIleHI,Iq, peanr{3arlr4l4 rrocJleAHr4x c r{c[onb3oBaHpreM
paclpo cTpaHerrHbrx rraKeToB rrpr4KJraAHbrx rrporpaMM ;

- (foprvrnpoBaHr{e Heo6xo4raulrx KoMrroHeHToB
MareMarr,rqecrcofi Kynbrypbr, Koropbre ueo6xo4zrvrbr AJrr
6yayqefi uporpeccnonanrnofi AerlteJrbnoclr.r;

MbrrrrJreHr4.fl: ypoBHfl, Kpyfo3opa,
ycneuuofi pa6oru u opueuraqnn"h

,r; al

- QopruupoBaHlle 6agosHx suauuft, yruenufi v HaBbrKoB r, s. yc[eruHoro (n r.-i.
caMocro.urenruoro) ocBoeHl4f, pa3nl,IqHbx rexnoloruft v cpeAcrB rporpaMMprpoBaHr4s
BbIqLICJIpITeJIbIEIbIX anIOpLITMOB.

2. MECTO lIr4CUI,IilJrr,IHbr B cTpyKTypE olroll
]S

.{ucqunluua <I{ucnennrre MeroAbI) orHoct4Tcr o6-f,gareruHbrM Ar4cIII{[JIIrrraM ocnonHofr
o6paronarenruoft rporpaMMbr [oAroroBKu darananpon.

3. II JTAHI,IPyEMbIE PE3YJbTATbI OEyqEHkIfl no AITCUI4IIJTIIHEflnauzpyeurte pe3yJlbrarhl o6y'renux ilo Ar.rcqrrrrJurHe, coorHeceHHbre c nnaHr4pyerurry!1
pe3yJlbraraMl4 ocBoeHzg OIIOI (rouuerenrf,nflMqrtru:r,$nKaropttMr4 Aocrr.rxeHr4" t ooo,o"r""qufi) ,. .i

@oprr,lrpyeuue
xoMneTeHqr4r.l

(xoa, co.qepxanne
KOMnSTeHUI{I-|}

lllaHnpyeuue pe3yrbrarr>t o6yreHtr no AacunrrrnHe, B coorBsrcrBlrh c
, IHAHKaTOpOM AOCTHI(eHU' KOMneTeHr.u,tIl

HanMeHosaur4e oueHoqHoi'o
cpeacTBa

Hn4tzrarop AocfliNeuu-f, KoMrnireHrrr{},
(xo d, c o d en crcahue u u durcamooq

Pesylrrarrt o6y,reHlla no .4t cunnruHe

OIIK-1. Cnoco6err
rlp I,IMerurTB Qynga.rr,r en-
T€IJIbIIbIe 3HaHIIUI, IIOJIy-
rreHHble s o6rac'rilt N,ra-

reMarr{lrecKrD( u (wn)
ecTecTBeHHbIX HayK, I,I

IICIIOJIb3OBaTb IID( 1l

upoQeccllonalruoft
.IIEf,TEJIbHOCTI{

JIacrI,I MareMat4.IecKI,Ix u (.ulu)
ecTecTBeHHbIX HayK.

OIIK- 1.2. Vnree]r r{crroJrb3oBarb
6asoerre 3HaHr,r.{ rag o6lacru ua-
reMarrrqecKr4x 4 (ulu) ecrecr-
BeHrrbrx HayK B fipoQeccuonalr-
noft Aer
OIIK.1.
nu6opa
.{arr npo
TeJIbHOCTI{ Ha OqHOBe Teope-
Tr,rqecKrrx zwauvitt.

3naer:
. 6a:onrre 3HaHr4fl, noryrreH-

Irbre B o6nacru MareMarI,I-
qecKrlrx u (uLu) ecrecrBeH-
Hbrx HayK.

Vlreer AJnI pgrneHr,r;r 3aAaq, Ha-
yrHbrx u r.rHxeHepHbrx pacuOron:
. ucnoJrb3onarr 6agosrte 3Ha-

Hlrfl. r43 o6nacrr,r MareMa-
TrrrrecKr{x u (ulu) ecrecr-
BeHHbrx HayK r upo$ec-
clronalrnoi aetrTeJlbHo crr,L

Bra.ueer:
. HaBbII(aMr.r nu6opa MeroAoB

peIxeHI4rI 3aAa.r npo-
QeccuoualrHofi Aef,reJrb-
HOCTT4 HA OCHOBe Teope-
TIILIeCKIIIX Snanlt[.

Orq€'ru no
la6oparopuuv
pa6orau. i, t.i/:..

Kenrpomrule
Bonpocbr K

na6oparopuuu
pa6orarvr. .,1,:i:

I(ourpomnrre ' "
Bonpocbr r pefiruur-
KOHTpOJTT r4

nponaexyrouuofi
aTTecTarlr4I,L

OIIK-2. Cnoco6eu
rrpr{MeHtTb coBper\4eH-

rnIfi uareuarrreerzft
a[[apaT, csssaHr+,rfi c
npoeKTnpoBaHr{eM, pa-
spa6orroft , peaJrr.Baur.r-

efi ra ouenrofi KaqecrBa
nporpaMMHbrx npoAyK-
TOB r{ nporpaMMHhrx

OIIK-2. l, 3naer rrrareuarr{qec-
Krre ocHoBbr npqrpaMMr{poBaHr4_rr

Lr f,3brKoB nporypMMr,rpoBaHrrq,
opraHr.Baqr,ur 6ap 4aunux n
KoMrrbrorepHorq MoAeJrrrpoBa-

HI{f , MaTeMaTI{rIBCKI4e MeToAbI
oqeHKr{ KaqecrBF, na4€xnocrz
lr sQQexrmnocfir nporpaM-
MHbrx npoAyKToF, MaTeMaTlt-

3uaer:
. MATEMATI4IIECXUE OCHOBbI

[porpaMMr4poBaHr{.f, Lr fl3br-
KOB npofpaMMr4poBaHr{rr, op-
raHvga\vv 6as AaHrDrx r.r

KoMnbrorepHoro MoAeJrrrpo-
BAHLIS.;

. MaTeMaTI{tIeCKlIe MeTOALI

orIeHKr4 KaqecTBa, HaAe)fi-

Orq€rll no
na6oparopuuu
pa6oraru, I

KourponrHrre
Bonpocbr K

na6oparopurrrra
padorarra.



KOMTTJTeKCOB B pa:uFr-
Hbrx oonacr.f,x qe.[oBe-
qecKoft llerreJrbEr0cTr{

qecKl,re MeTOAbr OpraHrr3arlutr
nHoopMaqr4oHHofi 6e3oracHoc-
rr,r npu pa3pa6orKe u sKcrrJrya-
rarlr4r,r flporpaMMrrbrx npoAyKroB
r4 nporpaMMHbrx KoM[JreKcoB,
O[TK-2.2, Vue er o cyule crB Jrrrb
obouronannrrfi ru6op MareMa-
TIrttIecKoIo a[[apara rIpII ]peIIIe-
HW 3aAAs npooeccuonanbr{ofi
IE'TEJIbHOCTII.
OIIK-2.3, Blageer HaBbrKaMtr
rrpr{MeHeHI,If MaTeMaTr,MecKoro

amrapara rrpu peureHr.rr.r KoH-
KperHbrx 3aAaq.

Hocrrr n s$Qerrmuocru
rporpaMMHBrx npoAyKroB;

. MATEMATI4IIECKI4E METOAbI

opraHrrcarllrr4 rauQopua-
quousoft 6esonaurocru npu
paspa6orxe r{ gKcnJryararlr4r4

npofpaMMHbrx rpo.(yKroB 14

nporpaMMnbrx KoMrureKCOB.

Vueer AJIf, pelrreHr,rr 3aAaq, Ha-
yqHbIX lr rrHxeHepHbIx pacv€ron:
. ocyqecTBrffr o60uronau-

nufi rrr6op,uaHHoro Mare-
M aTrrlr ec Ko ro anilap aT a flpv
perrreHr{r{ sagav npoQeccuo-
HaJIbHofi Ae.rrreJlbHocrt4,

Braaeer:
. HaBbIKaMI{ npI{MeHeHI{.rI

AaHHOTO MaTeMaTr.rrlecKoro

arJJJa'pa,ta npu peIJJeIluII
KOHKpeTHbrx 3a.{aq.

Konrpolrurre
Bonpocn x pefirurr-
K9HrpOJrrO r4

npoueNyrovuofi
ATTECTAUI4H,

4. OEbEM rI C:TpyKTypA AT,ICUUUJII4HbI
Tpy4oevrocrr Ar.rcrlurrJrr.rrrbr cocraBrser 7 gaqernrx eAuHrrrlbr, 252'aaca

Teuaur.recrcui n.rrau
I{fl - OIIHAfl

Ns

r/n
HuuesonaHue reu u/nnu pas4elon/rev

fl{CUUTIJII,IH6I
o
or)

6
P
ql

o
Fi

to.
,aT!

KoHrarmas paGora o6yqarcqlrxcx
c nerafoft4qecKlrM Da6orulrxov a

E9E
trXv=
t)tr

d
(-)

Oopvrr
TeKyulero KoHTpoJrt

ycneBaeMo0TLI,

tloprrla npouelr<yrovHoft
ATTECTAUH}I

(no cenecmpau)o

o

oqosTtssr(
sr ad(do
-

F

x)J;iP
^igs*i s{.s F
- vc-BC

$N
I Bne4enue B reopurc [orperu.

socrefi

a
J I 2 2 8

2 MeroAu rrotrcra peurerurfi
Jrr4Hefi rr6,rx ypannenzft

HE J a-l 8 8 8 t4 pefiruHr-KoHrponb
Nsl

flpruue MeroAbr pemeHlrf, ctrc.
reM Jrr4rrefi rrbrx alre6pauyecrul
ypanneuufi

J 8- 13 6 6 6 l6 p9firr,rHr-KoHrporb
Ns2

4 Hrepa4loHulre MeroAbr peruef
HIUI CI1ICTEM JILIHEfi HbIX AJ'J|E6DA-

LTIECKIDI VOASHEUI,Ifi

J l4-t 8 4 4 4 t6 pefirr.rHr-KoHrporb
Nc3

Bcero sa 3 ceuecrp: 1E t8 18 54 3aq. c oueHKoft

I4repaquronrnre MeroAbr pe[e-
Hr,rJI crrcreM ru,rneftuux alre6pa-
IIFI€CKUX ypaBHeHu[

4 1-3 6 2 4

2 MeroAu rror{cKa peruenufi crzc-
TEM HEJIAHEfi HbIX }'PABHEHLIft .

4 4-5 4 2 l0

J Annporcrauaqur Qyurcqr.rft 4 6-9 8 2 8 pefiT[Hr-KoHrponb
Ns3

4 9ucreunroe,qrQOepeuurposa-
H14E

4 l0-l I 4 2 8

) tlucnenr+re MeroAbr r.rr{rerpr4po-
BAHUA

4 t2-14 6 2 t0 pefiruHr-ronrpolr
Ns2

6 O6rrrnonennue guQOepeHqH-
amu$e ypaBHeHu-rr

4 t5-18 8 8 I4 pefirraur-xonrpolr
Ne3

Bcero sa 4 ceuercrp: 36 l8 54 DK3aMeH (36 uac,)
Hzuru.rue B Alrcru,rfinrrHe KIVKP
Zroro no AtrculrrrJrr4He l8 36 108 3KBaMeH (36 qac,)



Co4epxaulre JreKIIuoHHbrx saHqrrft rro Ar.rcqurJrrrue (3 cenaecrp)
Pas4en 1. llneqenne B Teoprrrc norperuuocrefi.
D I'Icmo'tuurcu u t<naccurpuKqqua noepeauocmeil p%yrbmqma qtrcneHHoeo peweHun sadartu.

Irpu6nucrceuuarc vucra. A1coanmuan u omHocumenbHamorp"*ror*i. Iroepewuocmu
apuQatemuvecKux oneparyuil ua npu6nuuceHHbtwu qucnatru,IfoepeuHocmb Qyurct4tru, ;

Pasge.n 2. Merogu [orrcKa penreuufi nennHefinux ypanuenufi. .!;

2) Ilocmauoercq sadavu' Ocuosuue en'mnu peuteHun. Memodat noKanusat4uu KopHeil uentweiluozto
ypaaHeHun. O1ycnoeneuHocmb sadqqulbtqucileHuflKopHn. 

.

3) llmepatpouHoe ymovHeHue KopLteil nenuueiluoeo ypauuruun. Memod deneuun ompaKa nonolaM
(uemod 6ucerct1uu). c xop ocm o cxo duuocmu, Kpumepuil orcouvauua umep aquil.

4) Memod npocmoil umepaquu. leouempuuecrcan uJrJuocmpalrun uemoda npocruoit umepat4u?1.
Cxodwwocma memoda. Rpumeputt oKoHttcmun umepat4uti. O7ycnoeneano"ri uemoda npocmou
umepal4uu.

s) Memod Hanmoua.ruternuLt rabrumoHa' vcJtoque cxoouJvtocmu uemoda. Kpumepuil oKoHqaHun umepat4uit. Vnpot4euawil
uemod Hanmona- Memod ceKyulux. Memod CmeQQeuceua.Vmowtrerr" *r^oda Hanmoua dM

Vcnoaue cxoduuocmu uemoda. Rpumepuil oKoHeaHun

cnyqanKpamHozo KopHn. ll

Pasqel 3. Ilpnuue MeroAbI pe[reulrfl crrcreM ;rnnefinrrx a.nreopanuecKrrx ypannenufi . ' ili

6) Irocmauoerca sadaqu' Hop*tut eeKmopa u hrampuqu.Tunut ucnorsyeMbtx Mqmput44eadpamuan
Mampul4a. Paspetrceuude Mqmpul4bt. O6ycnoeneuocma sadauu peuteHutr cllrcmeMbr nuueiluotxattzedpauvecrcuxypaeueuuil. - i ' '(t

7) laycca. oeMKocmb ntemoda.Memod faycca c eot6opou
o sreMeH eafiopa).

B) laycca 
nn:t,,^^,,^i\ ^,r-_^^^ 

t Muoucumenu. L(J-pasnocrceuue.Mernod Xonet4rco.eo
(nemod rceadpamuatx rcopneil). Memod npozouKu.

Par4e.n 4. IlrepaquoHHble MeroAbI perueHrs cficreM runefiurrx a.nre6pauvecKrrx ypanneunfr.
9) Memod npcmoil umepqquu' Irpeodpasoeauue cucmewbt rc eudy, ydofiuouy' dnn umepat4uti.

Cxodwaocma uemoda nocmoit umeJ)aquu. AnocmepuopHut ot4eHKq noepeutHocmu.Cucmenta c
nonoJtcltmeJtauo onpedeneuuoti uampuqeil.

cogepxarure JreKrI[oHHbrx saHqrrlfi rro Ar{cqu[JrnHe (4 cenrecrp) , ,t,rri
PasAer 1. I4[repaquonuble MeroAbI peileHlrs cflcreM.rrnuefinrrx a.nre6pauuecKrrx ypannenufrr i ,

1) Memod 3eildenn. I'Imepat4uquuwe fropuynat uemoda. Anocmepiopuaa oariio norpu*or*ir.
feoivternpuvecKan uHmepnperyqqun nemoda. ,, ,,,.,.1.2) Cxodunocmb umepal4uoHHwx npoqeccoe dnn cucmeM nuueiluurx ypaeuenuil, Ifepeoe ao"*o*ori|oa
ycttosue cxoduuocmu uemodq 3eildena. tJqeurca noepewHocmu npu6nucrceuuil nemoda 3eildenn no,p-
uopue.Bmopoe docmqmoHHoet yctosun cxodttuocmu uemoda 3eildenn. Ot4eurca noepewHocmu no I-
HopMe,

3) Memod nocnedoeamenauoir eepxueil penaKcqquu. ttHbte Qopatynat ruemoda pelaK-
caquu.I"eouempwlecKafl uumdpnpemarput uemoda,Mo uemodi penarccaquil.

Par4e.r 2. Mero4u rrorrcKa peru{Hnfi crrcreM nelnneftnrrx ypannennfi.
4) Irocmanoerca sadaqu. OniTedeneuun. Ocuonuue i*oro, peuteHun. I{oppercmuocma 7t

at4uu. Ilpeo6pasoeauue cucmeww rc audy, ydo1uouy
o cmu. MonuQ urcat4uu n emo d a np o c m o il ume p a4uu'.'

ux ypaaHeHuil lrlmepaquotrHbte eopnynut uemod a.
ttemod Hunmoua. Memod to)tcuoeo nonorrcerii'.

Memod celg)t4wc. Memod CmeQQeuceua. , :

Paoge.l3. A.unporcrMarlrq Qyulcqufi. ' ':
6) LlnmepnonuponaHue Qynrct4uil. Ifocmauoarca sadqvu uHmepnorupoecffiun. Ilpu6nucrceun p qopryrj.

Jruueilu'cw uHmepnornqut. Koueuuauz prctHocmu pa3nwffibtx nopndrcie. I'Iumepnonir4ioiuutii
MHoeovneH Hanmoua. I'Ium,epnonnl4uoHHan Qopuyna faycca. I'Iumepnonn 4uorior" eopntynat
Cmupnwuza u Eeccenn.

7) I'Iumepnonnuun KaHoHuuecrcutltr nonuHowoM, I.htmepnonntluouuatt notntHoM Jfaepaucrca, Bu.tucneuuet
rcoeQbwqueumoe noiuuoua. Qqeurca noel?ewHocmu uHmepnonaquouuoil Qopuyiat Jlazpauctca,



.t'

8) o6pantuoe uHmepnoruposqltue dnn cn.yuan panHoomcmofli4ux y3Jto6. O6pamuoe uHmepnoJrupo7aHue
dnn HepaeHoomcmonulux ystos, Haxocrcdeuue xopueil ypqnHeHun ruemodoi o6pomnoag
uHmepnorupoqaHuf.

9) Cpeduttrceadpamwiltoe npu6nuaceuue. ITocmauoexq sada,tu. Hautyuu,tee npudnucrceuue. Jluueiluaa
annpoKcwqt4un. Readpaml,wHcn annpoKcuJvtaqun. Memod uauueuaulux rceadpamoe" Henur.teiluan
annpoKcul,tqqun.

Pasge.n 4. rtlnclennoe ansrfepexrlrrpoBanrre.
l0) Ilocmauoerca sadaqu. @opuynat npu1nutrceuuoao du$QepeHquposaHun, ocHoeaHtrue trcr nepeoil

uHmepnortt4uouu oil Q opuyne Hanmoua u Q opuyne Cmupnuuea,
11) @opuyttbr qt'4creHHozo duQfiepeHqupasaHufl dnn paeuoomcmonulux moveK, nbtpa)rceHHue Hepes

3HaqeHun fiynrcquu I oux movKctx. fpa(tuuecrcoe dueQepeHquponaHue.
Par4el 2. rfucleuHbre Merogbr rrHTerpupoBaHrrq.
12)Ilocmauoerca sadavu. RaadpamypHue Qopuynut Hunmoua-Romeca.@opuyna mpanewu( u,,g,(,

ocmalnouHbtil vneu. @opnyna Cuuncoua.
13) Ilouarnue o rceadpamypuoil Qopnyne Vedarureea.Readpamypuaa Qopmyna faycca.Tov"oik\i

rceadpamypuam Qopuyn.
14) Vucna Eepuynnu. @opiwyna 3ilnepa-Marcnopeua.Ilpu6nutrceuuoe nuvucneHue ueco1cmeeuuuti

uHmeep,q.ro6. fparluvecKoe uHmeepuponaHue.
PasAer 3. 06nrruroBeHHbre glltDOepenqrraJrbHbre ypaBHeHrrfl.
15) 3adaua Rou,tu' IrQcmauoerca sadaqu" Peuteuui sadauu Roruu c nowou4bro cpopuynar Teil^nopa.

Memodvr Pyuee-Rymma. Memodat c o\eurcoil nozpeaHocmu Hq taaze. ouenia'noepeuruoiynu
oduotaazoeutx uemodoe

16) Rouevuo-pa3HocmHue uemodat. Memod ueonpedeneuuatx rcosQQut4ueumoe. Oqeurca noepewuocnii;t
KoHevHo-pctsHocmHblx Mermodoe. Oco1eruuocmu uHrneepuponqHun cucmew ypqeueuuit.

17) Ilpocmeilwue uemodat peurcHut rcpaeeoil sadaiu dna o1urcuooeuiam duefiepeut4uarbHbt.x
ypaeueuuil' @ynr<qun fpuua cemovuoii xpaeeoil sada,au. Peweuue npocmeiluteil rcpaeioit cemouuofr
sadauu,

18) IIocmawosKCI Kpaerux sadau dnn nuueiluoit cucme*tbr nepnozo nopndrca. Aneopnmnrct petaenu.i
Kpae?btx sadau dnn cucme*t ypaeueuuil neplozo nopndrca. Henuueiluate Kpaesue sadaru.

co4epxanne [panT[qecrcrrx 3aurrrnfi no ArrcqrrrJrr{He (3 cenecrp)
Par4e.n 1. Bne4enue B Teoprrrc norperuHoc.refi.
Co.4epxaune [paKTuqecKnx gansrufi .

I) Onpedeneuue a6connmuoil u omHocumenauoil noepetuHocmu.
noepeun.tocmeti.

Pae4el 2. Merogrr rrorrcra peruduuft neluxrefiHux ypanneuufi.
Co4epxanze [paKTr,rqecrcnx sanrlzft .

2) Memodur JtoKcuu3aquu rcopuefi uenuueiluozo ypasHeHun ' " 'r.li

3) Vmovueuue KopHn uenuueiluofo ypanHeHun uemodou deneuua ompuKq nonoJrqJvt, ti'

4) Vmovueuue KopHfl uenuueiluozo ypanHeHun uemodou npocmoil umepaquu. IfocmpoeHr)e
Qopuynat u 6bl6op HutarbHozo npw1nutceuun.

5) ymowteHue KqpHn ueauueiluoeo ypqsHeHun uemodoa,r Hatomoua. But\op traqq.nbHoai)
npu6nutrceutn.

PasAer 3. Il.pnmue MeroAbr peurpnun crrcreM rnnefinrrx alre6pauvec6rrx ypannenufi.
Cogepxauae rpaxTr,rqecx[x ganqizfi .

6) HopMbt eercmopd u Mampuqbt, OfycnoeneHHocmb sadauu peu,teHun cucmeMat nuuetruutx
ux ypaeneuuil.

7) Memod faycca. Cxena educnteeuuoeo deneuun. Memod laycca c eat1opou enasHoeo enegeHma no
eceil mampu4e.

B) LU-pasnouceuue. Memod Xonbqrcozo. Memod npozoHKu. ,,1

Pa:gel 4. LlrepaquoHuble MeroAbI peureHuq crrc'reM lnnefinux arre6pauvecgux ypaeueunfi.' ,

Co4epxauze [paKTarrecrcnx eaumlrfi i t(:9) Perueuucz cucmeMbr nuueililutx atzedpauuecrcux ypaeueuuil uemodou npocmoil u*uprr4ui,
Irpeo6ptnoeqHue cucmeMar x Qudy, ydoduouy dnn umepa\ufi. oqeurca nporpr*no"*u. ,

Peweuue npnnoit sadauu meopuw

',,i',

Cogepxanne .ra6oparoprrbrx saHrrrrfi rro Arrcq[rrJruue (3 ceuecrp)
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Pas4e.t 2. Merogrr [orrcna peruenufi He;rnnefiHrrx ypanueunft.
CogeprxaHue na6oparopurx galurzfi .

I) omden'zuue rcopuert ueryuueiluozo ypq,neHun. vmouueuue KopHn uenuueiluozo ypalHeHun uemodont
npocrnoit umepm4uu. Ifpozpau.ntuan peqrusqqu, edcmeauu nsurca Ci+ u Matlqb.2) vmouutzuue KopH! uenuueiluozo yrrq,HeHun noJtoeuHHoeo deneuua. lrpoepauuuewpearusoqun Memoda cpedcmacavtu n3uKa C++ 113) vmouutzuue KopH! uenuueiluoeo ypanHeHun uemodou npocmoit umepauuu. Ba6op nor*ononlonpu1nucrceuun. Irocmpoeuut umipar4uouuoil eopuynat. Irpoepanium p;*;;;rrr;' ;;;;;
cpedcmeault n3brKa C*+ u Matlab.

4) vrnovutzuue Koptrt uenuueilnoeo ypanHeHun uemodou Hanmoua. Butfuop ttauaJbHoeo nputnuuceuun.
IrocmpoeHue umepaquouuoil Qopuynot. Irpoepauuuan pearutat4un uemoda cpedcmeauu nsutxhC*-t u Matlab.

Pasge'n 3. rlprrvlbre MeroAbr pe[renrrfl crrcreM .nnHefinrrx alreopauuecrcrrx ypanHeuufi.
Co4epxauue na6oparopurx gaHs,il4fi .

5) Peuteuwe
\ \ mgeHHOeOoeleHuru. :

6) Peweuue 
ara+Hoza

7) 'W::;ffiHqtt pearlusaqua uemoda cpedcmecu,tu nsa*a c+r
8) Peweuue cJrAV uemodotw npozourcu' IlpozpauntHan peaJru3aqra uemoda cpedcmeauw ororno''c+'+''1,

MatLab,,

Par4e'n 4' lllrepaquoH'bre MeroAbI perue'n,s cncreM lunefinrrx a.nre6panuec*rrx ypanueuufi , 't,"',,,,,

CoAepxaulr,e la6oparopHrx saHxrufi .

9) dou npocmoil umepq?4uu.
Haqcubtro?o npu1nuzceuun,

I

Co4epxauue ;rad'paropHrrlX gansrufi rro Arrcq[rrJr une (4 ce*recrp)
Pa:4el 1' llrepaquoHHble MeroAbI perrreHl{fl c[creM ruHefinrrx a.rre6pauuec6rrx ypanneuufi. 'iCogepxauue na6oparopnrx saH.f,lufi .

1) Peweuue G'IIAV uemodou 3e'ildenn' Llmepat4uouuarc fropuynat uemoda. Irpoepattttuan peatru3at4z,t ruemoda cpedcmeauunsama C++. ' r --r- '---":'"'1r".,
Pasge.n 2. Mero4ur ,,orrc*a peruenufi cnc'eM uernHefiHrrx ypanHennfi.
Co4epxauue na6oparopnsx ganflrnfi .

2) Peuteuu* cucmeMu uenuueiluam ypaeueuuil nemodo.nt npocmoil umepcrqr4uu.
p e Mrc a4un .ntemod a cp e d cme auu nsatrca C + +.

Apoepanruuc)n

Pasge.n 3. AnnponcrrMarlr.rfl Qyurcqufi .
Cogepxauzer Jra6oparopurx ganslufi .

3) IrocmpoeHl4e I'H uHoMCt Jrazpautrca. Ba,ilcneuue rcoeeeur4uermo, noruHoMa.Ilpoepauuuan p ebtqucJleHw nonuuoua JrazpaHilcct 
"pra"*"*rr,t 

fl3btKa c++..

nepeoil uHmepnornt4uouuoil fropuynat Honmoua. a
rcqqun cueopumntq BuvucreHun npouseoduolt

5) Baruucneuue uHmeepiTtta c nouot4un (topuynut cucncoua. Iroepeutuocmb evucreHun uHmeepalta.
Paspadomrca npwrcuceHun Hq fl3uKe C++ )ry nuvucletrun uHmezpaJta no eopnyne Cucncoua,

paBHeHI|q.

Teilaopa. Memodar pyuze_Rymma. Ifpoepatmuan
Matlab.

'71
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7) Rouevuo-pasHocmHde uemodat u aaemod ueonpedeneuuatx rcoeQQullueHmos. oqeurca nozpe?,LtHocmu
u np KoHeuHo-pasHocmHbrx Memodoe.

8) Pew dna ofiwrcnoBeHHbtx du$Qepeur4uaJrbHbtx ypaeuenuil" Irpoepaunutw
pearwaAun qrcopumntapew adauu.

9) Peweuue srcpaeeoil sqdaqu cltcmeMbr nep,ozo nopndrca. Irpoepauuuqn pearu3quln
qr?opumMoe pe%eHun rcpaeeail sqdauu dnn cucmenr ypaeneuuil nepeoeo nopndrca,

s. oIIEIt OrrHbrE CPEACTBA IJUr TEKyTIIEIO KOHTPOJIfl yCIIIIB.A.EMOCTI,I,
rlPoMElr(yroqHorZ .{Trr:crArlult tto rorAM ocBoEHIrfl Ar,ICqn[JII4HhI

14 vtIEEHo-METoAI4tIEcKoE ostucrErrEHtrn cAMocrosrn"rlinot panb-irl'
CTYAEHTOB 'i:

5.1. TeKyrlnft noHrpoJrb ycrreBaeMocrrr (3 cenrecrp)
rrpunrepurrfi uepeuenb Bo''pocoB rc pefiruur-nourpo*o Nbr. 'tt:!!

l'Haf,rcn a6conroruyro A u oruoclt'reJlbHyro d roapa-"ocrr4 qr4cJra a, r4Meroruero roJrbKo
BepHbre qn(fpnr.

L a:0,2387; 6. a:0.374:
2. a:3,75I; 7. a: ZO,4S';
3. a:11,445; g. a = 0.03g4:
4. a:2,3445; 9. a: 12,6gg: l

5. a: 8,345; 10. a: 43,g13.
2' orlerrurb KopHI'I ypaBHeHl{f, aHaJII{TLrqe cK,r v yrorrH'rrb oAr'H pr3 Hr4x MeroAoM .ueneHr4{orpe3Ka rrorroJtaM c roqHocrbro 4o 0,01.

1. x sin x = 0.25
2. tg (O/58x + 0.1) : x2

J. { x cox (0 . 387x) := 0
4. x3 3x2 + dx + 3 -= O

5. x3 6x B - O

6. x3 3x2 + 9x g - 0
3. or4e"uzrr KopHr.r ypaBHeHr{s rpa([zvecxpr r{ yroqHr'Tb oAr4H r43 Hr'x MeroAoM npocrofi

Lrreparlr{t4 c ronHocrbro Ao 0,01.
1. 3x cos x - 1 - 0
2. x + .Lg x : 0.5
3.x2+4sinx:O
4. x3 3x2 + L2x 9 - 0
5. x3 +. 3x + 1 - O

6. x3 3x2 + 6x + 3 + O

4. or4enrarb KopHlI ypannedrx anaJrn'rr4qecKr{ rr yroqHurB oA}rH rr3 Hlrx
rorlrocrbro ao 0,001.
1. tg (0.3:< + 0.4) : x2
2.ctgx-x/3:O
3. x2 +4s:Lnx:0
4. x3 2x +4 : 0
5. x3 3x2 + I2x 12: 0
6. x3 + 4>< - 6: O

: ti.I

Ilpulrepnrrfl nep eqenr' Borlp o coB rc p eft r,nur-rcourpo.rrro Nb21. Peuru:rr clrcreMy ypanneux,rft no (loprrayn" Itpur.pu
3.2Lxt 4.25x2 + 2.23x3 : 5.06
7. o9xr + t.Llxz 2.23x2 : 4.is
0. 43xr 1. 4xz O .62xs : -1. 05

2. PerurErrr clrcreMy ypanneuuft c rroMorrlbro o6parHoft MarpLrrlbr
0 .42xt 1. 13xz + 7 . 05x3 : 6. 15

i it.i{fl

MeroAoM Hrrorona c

I



l.14xr 2.I1xz + 5.11x: : -4.16
-O.71xr + 0. B1xz 0.02xt : -0.17

3. Perlurr clrcreMy Jrr.rHefiHbrx ypannreuuft MeroIoM laycca
7.09xr + I.1_ixz _ 2.23x2: _4.i5
O.43xr 1..4x2 0.62x3: -1.05
3.2txt 4.25x2 + 2.I3xs = 5.06 i

Ilpurvrepnrrfi nepevreub BorrpocoB rc peftrunr-rcourpo;rrc Nb3
1. Peruram cucreMy nuneftnsx ypanueuuff MeroAoM Xoleqroro

T.o9xr + r.rixz _ 2.23x2 : _4.i5
0.43xr 1. 4xz 0.62x3 = -1.05
3.2]-xt 4.25x2 + 2.I3x3 : S.06

2. Peurur:r c[creMy nuuefinrx ypanneHzfi MeroAoM rrporoHKr.r
7.09xr + I.L'/xz - 2.23x3 : -4"j5
0. 43xr 1. 4xz 0.62x3 : -1. 05
3.2txt 4.25x2 + 2.L3x3 : 5. 06

3. Pernuru crlcreMy nuueftnrrx ypannenufi MeroAoM upocrofi vrrepaqralc rorrnocrbro 0,01
x1 : 0.23xt 0.04x2.+ 0.2]-xz O.1gxs + I.24
x2 : O.45xr 0.23x2 + 0.06x: 0. gg
x3 : 0.26xt + 0.34x2.- 0.11x: + 0.62
x4 : 0.05xr 0.26x2 + 0.34x: O.L2xs I.t1

Tercyqufi KoHTpoJrb ycrreBaeMocrrr cryAeHron (4 ceuecrp)
IfpuuepHrrfi nepeuenb BorrpocoB n pefirr.urr-rourpolro J\bI

1. Zcnormsyr MeroA npocroft Lrrepa\trkr, pemrzrb ckrcreMy uerrzueftulx ypaeuenuft c roqHocrbro
0,001

s ln (x+1) y : I.2 tg (xy + O .41: *z
2><:. +cosy 2 0.6x2 +2y2:I, x)0,y)0

2. Tlcnonrsyx MeroA npocroft HrroroHa, perrvrb cr,rcreMy uerunefiurrx yparueuuft c
ToqHocrbro 0,001

sin(x+O.S) y :1 tg(xy + 0.3) : x2
cos; (y-2) + x :0 0.9x2 + 2y2 : 1

3. Hafirru npu6nrnxeHuoH BHaqeHrae $ynxqkrar npv AaHHoM 3HaqeHr,rr4 apryMeHTa c rroMolqbro
I{HTeprIoJUIIILroHHoro MlroroqJleHal Jlarpauxa, ecJIH $yHxqIax sa1ala: 1) e parnooTcro.flrlll1;1 y3xax
Ta6rr,rrlbr 2) n uepannoorcrorrrlr{x y3Jrax rabnraqlr.

Ta6nwu,a I J>tc

xty NTn R:nr/iumi lx

0. 43 !.63591
0.48 I.13234
0.55 r.81 686
0.62 2.03345
0.70 2.22846
0.75 2.35913

Ta6nruia 2

xty

1- 0 .102
Q .51"2
0.645

2 0 .138
0. 606
0.713

\In F.^r.rr/2uma lx

.1:,It]

iax

L iii)

io

0.02 1.023L6 3 0.102



0. 0B
n r-'v.Ll.
i 1'7V.Jt

0 .23
0.30

Ta6nmr:,a 3

1. 09590
r.L4725
a 

^4 
Aa4t.zL+65

1.30120
!.4091 6

0.114
n 1rq,

0 .203
a 1tr,A

V. ZJ I

No BaprAaHTa

0.4r
0 .41
0. 5l_

0.56
0 .64

2 .7 395!
2.30080
r.96864
1- .'.7 871 6
1.59502
1 ?,/t ?1 nr. J=JIV

0 .526
0.4s3
0 .482
0.552
u. r+Jo

0 .602

4. ZcuOnrsyr flepByro wM Bropyro LlHTeploJr.[rlraoHHyro (popruyny Hlrorona, B6rr{Lrcrurb
3HaqeHr4f, (pyurquu [pr4 AaHHbrx 3HarreHr,rfl( apryMeHTa.

Ta6nlaua 1

No Bapr4aHTa

1.375
I.JUU
1.385
1 ?On

1" 395
1.400

Ta6nzua 2

5 .04192
5.]-17 44
r -n Ar -s.JZUIb
541 0695
5629686
6 ?q?aa

I 
^n ^^!.5652

I -n ^-T, JYZO
4 

^A -^| 1X6 /

1.3934
1.3866
1 ?O/l q
L.JJaJ i !.,r1 5

No Bapr4aHTa

n 11q
0.L2A
0.I2!j
0.130
0.131)
0.140

Ta6nrzrra ?f svsfy.qtl

8.65129
8.29329
1.95829
7 .64893
- ^-A^-t " JozSJ
7.09613

0.1264
n 1?1q,V.IJIJ
n a 6^6v. lzJz
0.1334
0.128s
0.1176

1.150
1 lH,ri

1.160
1 . 16tt
1.170
1 . 17It

6.6L659
6 .39989
- a d--^h I vhhx

6.00551
5.825s8
6 6qqa?

n I rn av.L3Zr
0.1611
  1 a aav . rooz
0.L542
0.1,625
0.1548

No BaprAaHTa



5. C nourorqblo t4HreprloJlrqrloHHbx $opuyn Hrrorona ulayccanaircu3HaqoHr,re uepnofi u
nropoft upol{3BoAHbIX [pI4 .qaHHbrx 3HaqeHlrrx apryr{eHTa 4nr (fyuxqur4, sapaH11oft ra6luqno

2,4 3,526
2,6 3,792
2,9

3,0

3,4

3,945
4,043
4,I04
4,155

6. C uol,roqblo I4HTeprroJItIIlroHHbrx Soprrayn Cruprzura ra Beccens yafiru3gaqeH]re nepnoft n
nropoft [pol4sBoAHbrx rlpt4 Aaurrbrx 3HarleH]affx apryMeHTa Arr{ OyHKrILrvr,3aryaHloft ra6nu.rgo

3,6
3,9
4,0
4,2
4,4
4,6

4,222
4,331
4,507
4,775
5,159
5,683

Ipumepnrrfi uepeveub BorrpocoB rc pefiruur-xourpo.rrro Nl2
1. BrrqucnrlTb I,IHTerpaJI rlo $opiraylrarvr JreBbrx u npaBbrx npsMoyroJrbnriKoB npv n : l0 ,

orleHr,rBas roqrrocrb c [oMorqbro cpaBHeHr4rr lloflyqeHHbrx pe3yJrbraroB

1. .f(x)=^tr.1, a=-1, b=9.

a=2, b=12,

e=-3, b=7,

a=-2, b=8,

2.

a

4.

5.

f(x)=

f(x)=

o=-2, b=8,

q=-7, b=3.

a=-5, b=5.

a=-9, b=I.

2. f(x)=JG;tr-tI
a
J.

4.

6. .f(x)=J(r'-3{x+1) e=2,
rzHTerprur no @opruyne Czufrconanpr.l. n : Bi orleHr4Tb

ra6nzqy KoHertHbrx pasnocreft

2. Brrlucrl{Tb rrHTerpan rro (foprrryne rpaneqzft c rpeM{ Aecsrr.rqHbrMt4 3HaKaMr4

l. .f (x) ={G1Ttt o = -t, b =e.

b =I2.
norperxHocTb pe3ynbTaTa, cocTaBr4B

f(x)=Jtrr/F +il

"f 
(x) =t"lw' +3x -rIl,

27-x3

lCl



1. f(x)=x;t.1,
2. f(x)=fi1;f,'T-4
3. ,f (x) =/Fo -,rF +4 a = -3, b = 7.

4. .f (x) = a=-2, b =8.

Ifpuruepnnrfi nepe.renr BorrpocoB n pefi runr-rourpo.lro Ng3
1. [ano au$$epenq]raJrbHoe ypaBHeHr.re Broporo rroprAKa nuga F(y,y,,y,,)=0

c HaqaIbHbMI:t ycrloBl{f,Mu y(x)=yo vr y'(x)=yL.

[nx 4a.HHoro arzQfrepeulll{anbHoro ypaBueHus. uairru pemeHue y=y\), yAoBnerBoprroqee

perueHr4s

3aAaHHOMy

a=-I, b=9.

a =2, b =I2.

3aAaHHOMy HAlraJrbHoMy ycJroBr.rrc, B Br.rAe:

a) urru orJrr,rqrrbrx or HyJr.f, qJreHoB pa3JroxeHr,rr B crerreHnoft px4;
6) uo MeroAy Pynre-Kyma coclaBrrrr ra6nzqy npn6nu*""""r sHaqeHnft

cl{creMbl az$Sepeulll{anbHbrx_ ypanneuuft [epBoro roprAKa, coorBercrByroueft
ypaBHeHr,rrc, Ha orpe3Ke [0; 0, 5] c ruarou h=0,7 .

Bce nnn'rI4cJIeHI4t npoll3Bolt[Tb c orgyrJreHr,reM ,qo rrf,Tofo AectrTllrrHoro 3rraKa" pe3yrlrarg,
lonf{eHHbre B rryHKTax a) u 6), cpaBnrrrb.

l. y" -5y' +4y=0, y(0)=0, y'(0)=t,
2. y'+2y'* y=0, y(0)=0, y'(0)=2.
3. y" -6y'-7y=0, y(0)=t, y'(0)=t.
4. y'+'ly'-8y=9, ,y(0)=0, y'(0)=0. :u

5" y"-l\y'+25y-0, y(0)=:, y'(0)=0.
6. y" -5y'+-6y=0, y(0)=2, y'(0)=t.
7. y" +5y'-r6y=Q, y(0)=0, y'(0)=t.
8. y" -6y'*5y=Q, y(0)=2, y'(0)=2.
9. y" +4y'*3y=9, y(0)=0, y'(0)=t.
10. y'* 6yt+8y=Q, y(0):2, y'(0)=t.

5.2. Ilpolrer(yrorrnas arreclraqrrff rlo rrroraM ocBoeHrrfl Ar{cqwrrJrrrnrr (ravery c oqennofi).

t. nnaccufiurcaq ":;;;;;::;7;:HT:u',n""ff#:)*eHHbre,,,no'
A6connmuqnu o
2. Irozpewuocmu apusuemuqecrcrx onepaquil. Iroapetuuocmu eyurcquu.3. Memodat noucKq peuteuuil uenilueiluutx ypaeueuuil. Ifocmauoerca sadauu. Memodw roKqnuauuu
xo pu eil u e nuu e ilu o e o yp qs H e Hua. O6y c n o B ne H H o c mb s ad auu 6 btttucl e H ufl KopHn.
4. I'Imepat4uoHHoe ymovHeHue rcopueil ueauuefiuozo ypqnHeHun. Memod dinenun ornp$Ka nonoraM
(uemo d d uxomouuu). Rpumepuil oicouv auun umep aquil.
5. Memod npocmoil umepaquu. Cxodutwocmu uemoda. Rpumepuit oKoHqqHut umepaquil. O6ycnoe-
tr eHHo cmb u e mo d a np o cmo il umep aquu.
6. Memod Hwomoua peuteHufl uenuueiluoeo ypanHeHun. Vcnoeue cxoduuocmu. Rpumepuil orcouua-
Hufl umepaquil" Memod cercyu,1ux !
7. Ilpnuarc uemodat peuteHufl cucmeM nuueiluam anee1pauuecKux ypanHeuuu (CJIAV). O6ycnoe- '!

fl e H H O c mb s a d auu p eu,t e H u,n c u c m e uut nuu e il u am an e e 6p auq e c Kux yp ae u e uuit.
B. Memod faycca. Cxeua eduucmeeuuozo deneuun. Memod faycia c eu6opou zJrq1Hozo ore*eHmo
no eceil Mampuqe (cxeua norHozo aut6opa).

l1



9' PasnoilceHue Mqmpuuw Ha MHoctcumeru. Memod Xoneqxoeo peuteHut CnAy fuvtemod rceadpam-
uum rcopueil. l[emod npozoHKu.
10. trilmepaquoHHwe uemodu peuteHltn cucrneM nuuetiuam anzedpauvecKux ypasHeuuil. Memod
npocmoil umepaquu.Cxodumocmu t4emoda npocmoil umepqr4uu. AnocmepuopHan eqeHKa nozpeq,t- ,

HOCmU,

Ifpuruepnufi uepeveur BorrpocoB K eK3aMeHy (4 ceuecrp)
L Memod 3eildenn. Izlmepat4uouuue Qopuynor rt*ida.Vcnoeue cxodtuuocmr.'Kpu*rpuil orcouqa- 

,

uun umepa4uii.
2. Memod nocnedoeamenuuoit eezxueil penqKcaquu. I'Imepar4uouuute $opuynut uemoda penarccatluil
Mo d ufuurcaquu ue mo d a p e n arcc aquil.
3, Memodw noucKa peuteuuit cuctnew uenwueiluaw ypanHeHuil. Ifocmauoerca zada.tu. ()cuoeuute
onp e d en euun. Kopp emu o cmb u o 6y cn o eneuH o cmb s ad auu.
4' Memod Hunmoua dtn peuteuutt cucmew uenuueiluutx ypa6HeHu[t. I.ImepaquoHHue (topuynut
5. ModufiuKlxt4uu uemoda Huamctua. Memod ceKyu4ux. Memod Cmee$iuceua.
6. I'IumepnomtposqHue $yurcquil. flocmauoerca sadasu uHmepnonuposaHufl. Ilpudnuaceuuute
fi opuynar JluHeiluan uHrnepnornt4ufl .
7. Roueuuute pa3Hocmu. I'Iume.pnoJrtl4uoHubtit uuozoqneu Hunmoua. I.IumepnoflnquoHHan fiopuynctfaycca.
8. IrlumepnonnryuoHHbte Qopuynw Cmupauuza u Eeccenn.
9. klnmepnontn4un KaHoHuqecKuJw noruHoMolvt. Irlumepnonnt4uouuutti noruHoM Jraepauuca. Bunucne-
uue rcoeQbul4ueHmoe norltHoMa. Oqeurca nozperuHocmu uHmepnonnquoHHoit Qopuynu Jlaepaucrca.
10. o1pamHoe uHmepnonuposclHue. Haxox:deuue rcopueil ypaBHeHur uemodou-oOpo*rori uHmep-
norupogaHut.
I I' Cpedruerceadpamuuuoe npudnuarceuue. Jluueiluaa u rceadpamuuHqfl annpoKcu;tqt4un. Memod
H auJw e Hbu,tux x' e adp amo e.

12. Vucnenuoe dub$epeHquponaHue. (Dopuynw npu6nucrceHHozo duilQepeut4uposqHun, ocHo6at-t-
Hwe Hq nepeou uHmepnonflquouuoil Qopuyre Hunmoua u fropuyne Cmupnuuza.
1 3 . @ opuynbt ur,t c r eHH o e o d uQ Q ep e Hqup o 6 aHun d nn p ae H o-o m c mo nu,rux m o rt e K.
14. vucneuHoe uHmezpuponaHue. Keadpamypuute eopuynw Hanmoua-Romeca. I

15. @opuyna rnpqnequil. Ocmamoquwit vneu $opuynw mpane4uil.
16. (Dopuyna Ouuncoua. Ocmamoquutil qneu eopuynw Currroro.
17. Ilounmue o xeadpamypnoil Sopuyne Vedwweea. Readpamypuaa Qopuyna faycca. To,tuocmu'
rceadpamypuutx Qopuyn.
18. Vucna Eep'uynnu. @opuyna 3ilaepa-MawopeHa. Irpu6nucrceHHoe nbqucileHue ueuco,cmeeu-
Hbtx uHtTt€2pail06.

I 9. O6awuoseHHue du$Qepen
Mot4bn Q opuynut Teilnop a.

Jrr4TepaType, B TOM

4uailbHde ypasHeuun. 3adaqa Kou.tu. peweuue sadaqu Kowu c no_

2 0. Memodut Pyuae-Rymma. oryeuKq no epeu,tHo cmu oduoutaeo ewx uemo d o e.
21. Kouequo-pasHocmuute uemodu4. Memod ueonpedeneuuwx rcoeQQut4ueumoe. Ot4eurca nozpeu,t-
Ho cmu KoH ewt o -p a3 Ho cmHwx uemq d o e,

22. Ilpocmeilwue uemodat peuteuiln rcpaeeoil sadaqu dnn o6utrcuoneHHbtx duQfuepenquanbHbtx
ypaeueuuil.
23. (Dyurc\ua l"puua cem ruuoil rcpapeoil sadu,,tu. Petaeuue npocmeilweil rcpaeeoit cemoquoit sada,ru
24. IlocmaHosrcQ Kpaesbtx sadaq din nuueilnoil cucmeud nepsoeo nopod*o. At,opumud peaeHun
Kpaeswx sadav dnn cucm ypaeueuuit nepnozo nopndrca.

5.3. CanaocroqrerbHar pa6$ra o6yuarorqerocn.
Can'rocto.steJlbHall pa6ora cryAeHToB rro Al{cur4rrrzne <r{ucJreHHbre eroAbr) BKJrroqaer e ce6r

cJreAyroq[e Br4Abr AesTeIbHocTr,r :

1) upopa6orxy yue6noro Ma-Tepr4aJra rro KoHcleKTaM, y.re6noft z uayruoft
qLIcJIe rlo Borlp()caM, He paccMorpeHHblM Ha ayAr{TopHbrx 3aHsrr{rx;

2) uo4r'oroBKy K na6oparopnbrM 3alrtrIana, rpe6yroqyro coBMecrtroro BbrtrroJrHeHur MaJrbrMr.r
lpylnaMr4 cTyI;eHTOB pacoMaTplrBaeMhrx Ha JreKrlr4fl x Borrpo coB ;

t2:



3) uo4roroBKy rro BceM Br.rAaM KoHTponbHbrx
suanuft lr npoMexyroqHoft arrecrarlr,tu.

Mepouplrrrr,rfi, n rolr qucre K Ter(yqeMy KoHTponrc

Bonpocrr AJrfl caMosrroqre*Hofi pa6orrr cryAeHToB (3 ce*rec'rp; : ';'
I. IrpoepauuuposaHue Ho ar?opumwuqecKow fl3wKe C+-1. trIumirpuporoirue naKembt MathCAD
6'0+ u Maple V R4. Cocmae u QyrmquoHutbHue snlvoercHocmu nqKemoe. Bavrcueilu,tue onepamop6l' ::'.t

2. Iloepeu,tHocmu 7btuucreHuil. OnpedeneHue Kotnttrecmlq lepHbtx 3Hqqau4ux ttudp. Iloepeiuocmu
anzedpauvecK'uxonepq4uil. IfpaeunaoKpyareHun. ' rt --E----'---"'i,iiji

3. Ilpnuan 3adqqa meopuu nozpewuocmeii.
4. O6pamnaa sadaqa meopuu nozpeutuocmeil.
5. IfozpewHocmb orcpyzneuuil u 3anucb qucen e OBM.
6. Memodat peWeHufl anze1pauuecKux u mpoHcqeudeumuwx ypaeueuuit: uemod no,ponqHHozo deneuun
(duxomouuu); uemod xopd (cercyu4ux); uemod KecamerbHutx-(Hunmoua); uemod umepaquti. Or4eurca
nozpeutHocme'il. Tpe6oAaHufl K GbtttucllumettuHoMy arzopumJvry. Vcmoil.tueocmb u ctxo)tcHocmb io
qtrzopumMa.

7' Memodut vl,tcreHHozo peureHun cucmeM luueiluutx aneehpauuecKux ypanueuuil. Mernod
no c n e d o e am e JbH o z o uc tauo u e H ut H e u3 I e c mH ux. Me m o d o mp acrc e uuf,t.
8' Memod npocmoil umepaquu. Oco1euuocmu peailusqt4uu A4emoda npocmoit umepaquu ua 3BM. 'l
oryeurca nozpeurHocmu u ycKopeuue cxodu*rocmu. t- ---'-'-'

Boupocrr AJrfl caMocroqrerbHofi padorrr cryAeHToB (4 cerrecrp)1' cKopocmu cxoduuocmu umepar4uoHHbtx npot4ecco6. Mernod 3etidenn.
2 ' e uemodut c ucnollbso^aL^er4 cneKmparbHo-gK,u,alteHmHbtx onepamopo,
3' IroepewHocmb npu1nucrceHHoeo peuteHu.fl cucmetvtu ypqnueuuil u o6ycnoeneuHocmb A4ampuq,4. I.IumepnoJruponqHue. IIpu6nucrceHHbte Sopuynw, 

-"'-- ---"'r-"t' 
:

5' I'IumepnoilvquoHHbtil uuozouneu Hunmaua. IloepewHocmb MHoeoqJteHa Huomoua. i6' I'Iumepnoil:tt4uoHHbtil uuoeo,meu Spuuma. Cxoduuocmb uHmepnornquu. Henuueiluan
uHmepnoJtt4utl.
7. I'In
8' Cp at4un. Memod uauueuawux rceadpam6s,:
Henuu e ilu an onnp o K c uM ot4ut.
9' Vucneuuoe dufiQepeHquposaHue. IlonuuouuarbHue Qopuynut. Memod pyuee-pou1epea. ; .,t
I-!.. {e aun a6 H o il epHU e c e mKu. p e eynnpuz en pn d u e e up u, qup o u onuo.
I I' VucneuHoe uHmepezpuponaHue. Ironuuonua,nwtqfl annpoKcuMaqun. @opuyne mpane4uit.

e dn. Cxo duuo cma rce adp amypHbtx eopuyn.
3adaua Rowu.

oeo nqpauempo; uemod AdaMca.
faneprcuua
eoduaffi. Ocuoeuute noHfl,mufl. meopuu uemoda
rcux sadaq.
uqecKo?o ypqqHeHun.
AeUeUUil. i;?.Jii.

aeueuuil.
brrroJrHeHr{r caMocrosrenruofi pa6ortr sersrofb;

clpaBorrHble flo,AcrlcreMbl I'I oQztuanlurre caftrlr nporpaMMHbx rraKeroB, ]r3f{aeMbrx B paM6ax
AI'IcIIulJII4Hrr. I3 xo4e caMocrotrenrHofi padoru cry,4eHTbr AonxHbr rro3HaKoMr.rrbcr c coAepxaHueM
coOTBeTcTByIoUuX pecypcoB' I4MeIoqI4M o'rHoIIIeHI,Ie K paccMaTpIIBaeMbIM Ha JIeKIIu.rx BolpocaM, r(
3aAaHiltM na6oparopHltx pa6or il K rBonpocaM Anr caMocro.rrrenrHofi pa6orrr. llp" eloM
peKoMeH'qyercjil caMocrotreJlbHo npoaHaJrrrr3r4poBarb vr qracruql:Fro peanr,r3oBar6 [pHMepbr, AaHHbre B
cnpaBoqHbrx M€rTepr4 aJrax.

(Don4 olleHoqHbrx MarenLIaJIon (@oM) ans npoBeAeHzr arrecrarlr4r,r 5,poBH.a ,

c$oprrauponaHFlocrll xouuerenqrafi o6yraxoqzxcx [o Ar,rcqr[rnr4He o$opnan flerca orAenbHbrM
AOKyN{eHTOM.
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6.1. KnlrroodecneqeHHocrb
HamuenosaHl{e ill,rreparypbl: aBTop, r{a3BaHr,re, 

'r4A 
r43AaHr{f,, 

"s4aten"cr"o

OcnosHas Jrr,rreparypa
l. flupyuon, y. f. II33 .IucneHrnte verol", : y"e6r*x ,z npaxrrufi lrr"
aKaAeMr.{qecKoro 6axalanpuara / y. f. IIu pyrraon lrr lp.] ; noa pea. y. f.
fl_npyuona, - 5-e rBA., nepepa6. u gon, -- M. : Zsuu""n".."o^IOpafir, 2017. _
421 c. - cepua: Eaxaranp. AraAe^ar.recrnft xypc. ISBN 97g-5- izq-ozlq-e

https ://www.elibrary.
m/item.asp?id:30567
351

2. Cy<aper, A, I'. rlucnerurrre MeroAr,r o.rrr rns@
a*aAeMr'Frec*oro 6axananpuara I A. f. c50<apen, A. B. Tur'roxon, g, g. oe40pon.

-3-e uzl., rrcnp. n Aor. - M. : ZsAarenrcrno lOpaft"r,20l9. _367 c. _
ISBN 97 8-5 - 53 4 -04449 -2

https : //www. elibrary.
rulitem,asp?i d=41246
950

97 85448607 61 5,97854488 027 82.

3. Bopouqona, E[. B. HracneHnrre MeroAbr B nporpaMMr,tp o-BaHupr: y.re6Ho;
noco6ne anx Cllrf, / H. B. BopoHqona, T. H. EropylurzHa, ,{. 14. flrcywuu. _
Caparon : IlpoQ'6paro-BaHr{e; Afi IIlr Op Me4r.ra, 2}lg. _ IZS c. _ I-SBN

https://www. elibrary.
ru/item.asp?id:44732
599

4. Onerun, H. lL Bne4erure B qrrcJreuHbre i'reroarl llZT. GErnu, 4. A
Kpacuopyqxufi . -- Honoclr6upcr : Honoc u-6upcxuir.o"y4upr""rnorfi
rexunqecrufi ynpnepcurer, 2018. _ I 15 c, _ ISBN 97g577\ZIAZZS.

https ://www. elibrary-i
ru/item.asp?id:3 57S1i

038 i

l. 3anzsnar, B. E. vzcaeun"re Meroa"r. oiEos;rraFrx Bbr.ilr;;;#.
V.re6'ur r,r [par(:fr,rKyM / B. E. 3alugsrx. _2-e usl.., [ep. r{ Aon. _ Mocxna :
ZsAaremcrso IOpafir, 2018. - 356 c. - (Earczuranp. Arcaaelllrecruf rypc), _
ISBN 978553402'7143.

hftps ://www. el ibrary.
n/item.asp?id:37500
s99

2.Cyxapen, A. l" r{zcneHrue MeroAbr onnru"garrzn, @A. f. Cyxapen, A, B. Trtruoxon, B. B. @eaopos. _ 3_e r{3A., r4crrp. ,l lo.r. _
Mocrna : Hs4a-renrcrno Iopaftr, 2017 . - 367 c. -(Iiarzuranp, A*uu"r"-n.rn"r
Kypc). - ISBN 978553 4044492.

https://www.elibrary.
ru/item.asp?id=3 057 I
757

r.r crporreJrbcrua,2016. - 124 c.

3. Kyurnq B. B. Iluquclnr
HanpaBJreHr,Lrr noArorosKr,I 0
/ B. B. Kysl*ra, A,. H. Kones. - flensa : flen:encrclrir-r rocy4apcrneHuufi

6. YIIEEHO.METOAIIqE CKOtr] I4 I,IHO OPMAUI4OHHOE OEECilEIIEHIIE
Aprcuu[Jrr{Hhr

6.2. flepHoArrrrecKrre rtAaHr{fl
l. Becrnzrc KoMrbrorepHbx z uulpopnaaqr4oHHbrx rexHoJrorr{ft, ISSN: lg10-7206.2. Computerworld Pocclr.s, ISSN: 1560.-5213.
3. Mr.rp [IIC, ISSN: 0235-3520.

6.3. ZH'repHer-pecypcbr
1 . The Lall"eX Proj ect I I p ex:rr'v. Aocryra: https ://www.latex-proj ect,ord

3BC <V'nprBep cr.rrercK as. 6u6 tuorer<a onnaft n> _ nttp :lfUiblioclub. mi
2. 3nerrpoHHar 6pr6nzorena: \ttp : //www.twirpx. com

7. MAIIEPI4AJTbHO-TEXHI,TqECI(OE OEECTIEqEHT,IE AI,ICIII4ITJII,IH6I i', 
,

s crerlrlarbHrre noMerrl enufl. Arrfl. npone4enzir,
ft, reryrqero KoHTpoJr.j{ t4 npoMeNyrovnofi,

rnofipa6oru. 
:Jla6opaTopHbre 3aHtrus rpoBoAsrc.B KoMnbrorepHoM Krracce (100-3, 1226-3,5116-3 ranul

aHarrorr{qHoft ayguropuvrB saBhrcraMocrz or cerKr.r pacnucauux). i

|Iepeveur[c[oJIb3yeMoroJII{qeH3uoHI{o|o[pofpaMMHoroo6ecrreIIeHI,I,g:
l) MS Word;
2) Visual Studio;
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