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MATEMATZKE KAK K qACTT4

MaTeMaTI{KU A,nfl HayrrHo-

SeccuoualrHofi AerreJrr,Hocrrr 1^nfl

ueccoB u o6rexroB aBToMaru3arfvtr
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rueqeroBerrecrofi Kynbrypbr, rroH.aMaHze 3HaqprMocrr4

fr JrrzH, rrpoAoDr(eHur o 6p a: o n at::ufli
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I4BepoanbHofo t3EIKa HayKI,I I4 T'eXHUKr,r, CpencTBa MoAenvpoBa]fl.r4fl flBrreuuit u

qecoB ; MeToAax orrTr.,rMrr3 arlIIIz ;

Hr4rrecKof o IIporpecca"

MECTO AIICUI4IIJII4HbT B CTpyKTypE OfroII BO
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HbIe rexHonoMu). finx ycnelmoro I,I3ytre:nr4fl. nalnnoit 1uc1unJrr4rrbr cryAeHT
o6qgaremublM MITHI4MWoM colep)KaHr{s ocHoBHofi o6pasonarelrnofi [pofpaMMbr

rlepeMeHHofo" Yverr npllMeHtt'rb MareMarr4rrecKr,re MeroAr,r Anfl perrreHr,Ifl
3aAar{. Bla4err MeroIaMIr pexreHl,It guQspeHqrraJrbHbrx vr alre6panvecKr4x

peHIII4anLHOfO 14 I{HTeIpanbHOfO IICr{IzCIeHLIg, AHa-lI:aTlz'ne-CXOfi reOtreTfiIILI, TeOpI4H
BEPOTHOCTCI4" M Marr.rqe cKo it ct amtcruKlr r.r cryqailnrx np oueccoB.

Iucqunn na $oplrzpyer 3HaHr4s rr HaBr,rKr4, neo6xo4uur,re B npaKTzqecxofi
rnanuSzqupo Hofo crrerlnalrkrcra. B paurax yve6noro npoqecca lronter 6rrrr

Ae.STe16HOCTLI

[ICIIOJIb3OBAHA
IIprr noAroTo nrrnycrcnoit xnanurpuxaqzounofi pa6oru.

AHI4PyEMI'IE PE3yJIbTATb'I OEyqEHvIfl flo II4CIII4IIJItr{IIiE

fhanupyelrue pe3ynLTaTLI OOyqeHI4s IIO ALICfU4IIIII4He, COOTHeCeHHI'Ie C IIJIaHI,IpveMbrMt4
JIbTATAMI4 ru OIIOII
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Koa 0opnrupycnrurx
KoMneTeHuilii

YpoaeHu ocBoeHilq
rcon ne.tenuuut

.flnaunpyeusrc pe3y,flbrarl,r obyucHun rto AucqHnJ]HHc xapaKrepH3ytoqHe 3TAnbl
krn KovIcretruHii (norcarare,rn ocBoeHHrr KoMfl eretrul.ilI

T]OJIHOE

ocBoeHI{e

KOMNETEHIIHH

3sars:
o 6agoslle 3Halrvtfl, [onyqeHHble e o6nacrv MureMaruqecK]ix z

(rala) ecrecrBeHHbrx HayK.

Yverr:
. uclloJlb3ogarr, 6asoesle 3HaHut us o6raora MareMa-TurrecKux 14

(ulu) ecrecrBeHHbrx HayK n npoQec-czoHaltuoil
AE,f,TEIbHOCTI,it.

Braaerr:
. HaBbrKaMr.{ esl6opa MeroAoB perxeHn.rr 3aAaq npo-

HoHSJIt,Hrtfi AeflTeJIbHocru Ha ocHoBe'r.eoDcrnqeaKHX

lloruoe raaz q HOe OCBOeHr4e yKa3aHHOt KOMrreTeHUnu
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. METOAbI TCOPHI,I I}IIIOPI,ITMOB;
. MeTOAbr ClrcTeMHoro 14 trpHruraAHofo npofpaMMHpoBar{Hr;
. t]pHHrIprIIbr H MeTOAOJIOf r{H TeoTptpoBaH}i{ IIpofpaMMHoro

o6ecueveHur;
O NPIIHIIUNbI MATEMATPII{ECKOTO MOAENAPOBAHIZS;

. TurroBbre (yunnepcanr,nrre) MareMaruqecKr4e (exlrouaa
uuQopnaaqraoFrHbre h ztruraquouHtre) MoAerH, $oprraylu,
Teopuu rz MeroAbr, rrcnonb3yeMbre B rxzpoKoM Ha6ope
o6racrefi [pr{MeHeHH.s np aKJraAHofi uarenraruxz.

Vvers:
. coorHochrb sr{aHn.q s o6racrn nporpaMM}rpoBaHhfl;
. o[peAeJ]rrr, 14 cocraBJrflTb nu$oprr,raqzoHHbre pecypcbr

uo6alrssrx cerefi, o6pa:oeareJ.IbHoro KoHTeHTa, cpeAcrB
TecTHpoBaHr.r.fl Or{cTeM;

. ocyqecrBrqrb o6ocHosaHnsrit nrr6op aAeKBarHbrx rlocraB-
reguofi 3aAarre 6a3ossrx MareMaruqecrux nroAelefi :

. MoAr4Qr4rlr4poBarb vt (um) paspa6arr,rnar; oplrruHaJrbHr,Je
MareMarr{qecr(He MoAeJrH B coorBercrBr4n co cneqz$urcofr
rrocraBrreHHofi saAa.{u MoAeJIHpoBaHug.

Brarerr:
. HaBbrKaMu pa:lpa6ornlr nporpaMMHoro o6ecneqelwfl,;
. HaBbIKaMU BE,IIIOJIHeHU,I MaTeMaTplqecKofo MoAenl4pouaHuf oT

aHuurpr3a nocT'aHoBKr,I 3a4aqn AO aHZUrH3a pe3ynbTaToB.
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PasAer 1. Bee4e
?Icmouuurcu u.

Ilpu6nutrceuuure
onepaqu[t Ha npu
PasAer 2. Merop
ITocmauoerca sa
ypaaueuun. O6yc.
I4mepaquouuoe 1
6ucerc4uu). Crcopr

Memod npocntoit
nremoda. Kpumep
Mentod Hwomor
l4.enxod Harcmout
KpamHozo KopHfl.

Pa:qen 3" Ilpnmr
Ilocmauozrca sqr

^4ampulp. 
PasS,

anee6pauuecKux )
Memod faycca.
2IAGHO20 SlleMeHl
Mentod faycca u

KgaopanxHbrx Kop,

PasAer 4.VIrepa
Mentod npcmoit i

uemoda nocmoi
onpedeneuuoil.ua

Pa:ger 1.I4repa
1) Memod 3

feouempuuecrcan
2) Cxodumot
docntamouuoe yc
3etrdenn no m-
nozperuHocmu no

Co4epxaHue JrercuHoHrrsrx gaHqrnii rro Ar{cqH[Jtuue (3 ceuecrp)
rHe B Teopr{rc rrofpeIIIrrocrefi.

rcnaccuctrurca4un noeperuuocmeil p%yrbmanxq LtucJterffiozo peurcHun sadavu.
rucna. A6conlomHan u omHocunler'IbHafl. nozpeulLtocmu. Ilozperuuocmu apurluefixlFtecKLtx.
inutrceuuutuu uuclcrA4u. II oep eutuocmt, clyurcquu.
br rroucKa perueunfi uelunefinrrx ytrlannenufi.
)aqu. Ocuoeuute gmanbt peweHun. Memodu JroKarl,Bal4uu rcopueil uenuuet)uozo
o B n e HH o c mb s ad arlu Bbtu ucJI eHLIfl KopH' n.
noHHeHue rcopueit uenuueilrtozo ypaBHeHun. Memod deneuun ompuKa nonoro1t. (uentod
c m u cx o d utt o c ntu. Rp um e puil o rc o uu au un um. e p atluit.
unxepaquu. feou.entpuuecKan u,xttocnxpaLrun .uentoda npocmoil um.epalluu. Cxoduuocnu,
' ili o rco H,t au un um e p a4uil " O 6y c n o a ne u.H o c mb u e m o d a np o c m o il u me p qr4uu.

x. Ycnoaue cxoduttocntu u.emoda. [tpumeputt oKoHuaLtun umepatlutt. Vnpot+lenu.urit
. Memod ceKyLtlux. Memod CmeQt(te,rtceua.Vmouueuue uemoda Hwomoua dm cnyuan

re MeToAbI peIIIeHHq cHcTeM .luneiiur,tx alre6panuecKHx ypanneHnfi.
auu. Hopmat leKmopa 6 u Mamputlat.Tunar ucnoJbsyeMbtx Mamputl.ReaDpamucn
nrceHHde ManxpuLlbt. O6ycnoaneuocmu sadauu peuteHlm cLtcmeMbt nuueituatx
caeueuuit.
Cxeuo eduucmeeru'tozo deneuun.Tpydoeurcocmu y.emoda.Memod faycca c eu1opotr,r
m no 6ceit Mampuqe (cxeua norxHoao aut6opa).
pa3ro)rceHue Manxput4bt Ha MHo)tcumenu. LU-pasroJrceHue.Mentod Xoneqxozo (uemod
eil). Memod npozoHt{u.
(rroHHbre MeroAt t peIIIeHI{q cr{creM .uurrefinurx alreopauuecKr{x ypanueuuii.
nxepaquu" Ifpeo6pasoaaHue cucmertur rc audy, ydo1uouy dnn umepatluil. Cxoduu.ocnta

umepaquu. Anocmepuopuan ol.l€rt!.Ka nozpeutHocmu.Cucmeua c noJtoJtcum.enbHo
npur4eil.

Cogepxtanne JreKrlnoHrrurx sanqrnii no gucqunluue (4 cemecrp)
I H oHHbre M eroAbr peureH r{R cucreM luHefi uux arre6panqecKHX ypanuenn ii.
zildenn. trImeparyuouuue clopuynut ntemoda. AnocmepuopHatt oqeHKa nozpeu,moctltu.
ut.t t t t e pnpe m a 4u n M e n noq.
n\b unxepa.quoHrtbtx npo%eccog dnn cucmeM nuueiluutx ypaaueuuit. Irepaoe
rcaue cxodutwocmu Memoda 3ettdenn. Oqeuxa no?peutHocmu npu6nutrceHut) rttenxodcl
npne.Bmopoe docmaruouuoe ycJtoGut cxoduttocntu nremoda 3eildenn. Ottreurca
'-HODM.e.
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4) II

6) trru

r2) n

r7)

IB) IIoc

3) Mentod il aepxueil peraKcalruu. IrlmepaquoHHbre rpopuynu uemoda perraK-
caryuu.f, mpuuecKatr uHmepnpen'taqun Memod a. ModuQuKoLluu uemoda pen arccaq uu.

Pa:qe.n 2" br rroHcKa peureHnfr cHcreM ncluuefinsrx ypaaneuufi.
sadaqu. Onpedeneuun. Ocntoeuute unanbt peweHun. Itoppercmuocntu u

o6yc.

npocnxou
5) Memod brcnloHa dnn peweuun cucrneM uenuuetiuam ypaaueuuil. I4mepaquouuue (topuynut

uemoda.
nolo)tceH

Pasaer 3" A

nemoda Hatomoua. V,npou4euuuit nemod Hanmoua. Memod troJtcHoeo

rlpoKcrrMarlun $ynnqnfi .

ue cpyurcquu. Ilocmauoerca sadauu uHmepnoruponaHutr. Ilpu6nwtceuuue
Qopuynat Jluueiluan uHnxepnornlrun. KoH€\Hbt€ pasHocmu pa3ruvHbtx nopndxoa.
Llunte uutu l4HozotuteH Hupmouct. I4umepnonnquoHHan Qopuyna faycca
LIunte uuute rpopuynat Cmupnuuza u Beccenn.

nUun KQHoHuHecKuJvt noruHoMoM. tr4umepnonn4uouuutti noruHoM Jfaepautrca.
Bduucneu rcoeQQut4ueHnlog nonuHoua. Oqew<a nozperuHocmu uHmepnornt4uoHHoil rpopnynar
Jr,

B) O6pam uHmepnonuporaHue dnn crytrasr
uHnle ue oJln HepaqHoomcmonu4ux y3lo6"

uHnxepnorupoBaHufl"
Cpedne np u6 nu c t c e u u e. If o c m au o I K a 3 ad artu. H au"tyurue e np u 6 nua c e u u e. f ,[uu e ilu an
a.nnpoKC

w.
Ka adp antuuH an annp o KcuMaqan. Memo d H aut4 eHbu,tux rca adp amo e. Henm eilu an

Pasae,r 4. rIH JreHHoe 4nQQepenqupoBaHne.
I0) Ilocmau a sadavu. @opnynut npu6nutrceuuo;zo ducpQepeHquponaHun, ocHonaHrbte na nepaoit

I l) @opnyn
quouuoit Qop.uyne Hurcmoua u Qopuyne Cmupnuuza.
HucreHHo7o ducpr$epeuqupocaHun dnn paauoomcmonlqux moueK, BupaJrceHrnte uepes

ydo6uon

3HArleHlUI

Pa:Aen 5" 9

16) Roue
nozpe
ypaBHe

Ilpocmeit
ypa6He
cenxouHou

KpaeBdx

Co4epxauue
l) Onpedene

Co4eprraune
2) Memodut

KOpHfl.

Hocnlb sadauu. Memod npocmoil unxepat4uu. Ilpeo1pasoaaHue cucn,tenur rc eudy,
dnn untepatluil.oryeurca anocmepuopuoit nozpeutHocnxu. Monurpurcat4uu uemoda

Memo d c eKyu.lux. Mento d C me clt Qt e ;u c eu a.

patHoomcmonLqux ysnoz. OSpamuoe
Haxoctdeuue rcopueil ypalHeHun uentodou.

yHKquu B or,N mouKax. fpacpuuecrcoe duQQepeHquposaHue.

Hocn'rHbte uemodat. Memod ueonqedeneuuatx rcoerl(tuqueumoe. Orleuxa
uHme?pupoBaHun cucme.I4KoHelrHo-pcpHocmHbtx Memodo6. Oco6euuocmu

ue uemodar peu,teHun rcpaeeoil sctdauu dnn o6utrcuoeeuuux durlQepeHquarbHbtx
cDyurc4un fpuua cemo,tuoli rcpaercoil sadauu. Petueuue npocmeilrueii rcpaeaort

Kpaesbtx sadau dnst nuueuuou cltcmeuut nep\ozo nopndrca. Anzopumttut perueHln
q dnn cucmeu ypaeueuuil neprozo nopndrca. Henuueituute Kpaerbte so.dauu.

p a KTllqe c Kr,fx 3aH flTVV.

eHHbre MeToAbr HHTef prf poBaHuq.
sadauu. Readpamypuarc Qopnynur Haromoua-Komeca.@opnyna mpane7uil u ee

ocmamoH fi uneu. @opuvna Cul,mcr,tuq.
13) Ilounmue o rcaadpamypuoil cpopuyne Ve 6wn.e e a. Re adp amypu an Q opuyn a f ay c c a. T'o,*t o c nr u

rcaadpam wx rlopuyn.
14) Vucna u. {Dopuyna 3iltepa-Maxnopeua.Ilpu6nuaceuuoe GbtqucreHue rteco6crnBeHHbtx

fp aQtuu e c rco e u Hme ?p up o 6 aHue.

Pa:ae.n 3" 06 KHoBeHHbre 4uQ0epeHqHaJrbH bre J/paBHeHrrn.
15) 3adaua . ]focmauoarca sadauu. Petaeuue' sadavu Roruu c noMoaprc rrtopuynut Teilnopa.

utaze. OryeuKa nozpenuHocnxuMemodut 'yuze-Rymma. Memodut c oqeHKoit nozpemuocmu Ha

brx l4en'tooo6.

Hrre [panTr{qecKrrx saHqruii rro AHcrIHrrJruue (3 cenrecrp)

Pagae.n 1. B Ire B TeopHrc norpeuruocreii.
qECKTTX 3AHflTW,

no2peru
ue a6conomuoil u onlHocLnlettuuoil ttozpeLuHocmu. Peuteuue npntroit sada,tu meopLtLt

nteil.

Pazget 2. br rroucKa peureunii nellruefilrsrr: ypaenenufi.

aru3aquu xopueit uenuuetiuozo ypasHeHun. O1ycnoeneHHocmb sadaqu BbtltltcJteHuz



Memod
Vnpou.le

Hwomoua. Vcnoaue cxoduuocmu uemoda. Rpumeputi ot<ou.tattun umepatluir.
il .memod Hatomoua. Mentod ceKy,u.lux. Memod CmeQrleuceua.Vmowteuuet 

^4entoda
f,f Onn cnyqlq KpamHozo KopHn.

Pasrer 3.II MbIe MeroAr,r pe[reH urr clt creM Jlr Hefi H brx a.nre6pauuecKr{x ypanuenu fi .
paKTHqecKI{x gaHrrrnfi ,Co4eplcauue

6) Hopuut Kmopct 6 u uamputlut,Tunut ucnotrbsyeMbtx uampuq.Readpamuan twanxpuLp
Pas bte ManxpuLlut. O6ycnoeneHocntb sadauu peweHufl cucn'teMbt ruHetiHbtx anze1pauveacux
ypa6HeH

7) Memod 'aycca. Cxena eduucmaeuuoeo deleuun.Tpydoeurcocmu uemoda.Memod rla.ycca c
aut6opou

B) Pasnoace
rarHoeo oreMeHnla no aceu u.ampuqe (cxeua norHozo au6opa).

Manxpuqbt Ha r4HoJtcument. LU-pasnoaceuue.Memod Xoneqrcozo (uentod
utx rcopueil). Memod npozoHr(u.

Pasrcr 4.VI rII{oHHr,re MeroAr,r pe[reH q c[creM lranefinrrx alre6pauuecKux ypaeu,euufi.
Cogepxauue
9) Peu,teuue

paKTHqecKHx :aHqrnfi.
cucmeMu nuueiluutx anee6nauuecn:ux

5)

3)

4)

Omdene rcopneil uenuueituozo ypasHeHut. Vmouueuue KopHn uenuueituoeo ypa6HeHun

umepat4uu. Ifocmpoeuue

O ereHun onxp %Ka nonoJraM.

KopHn uenuueituozo ypazHeHun nemodon npocmott
e1

HOU EOpMyJtbt U BbtOOp HavanbHozo \\pu1lu)rceHuz.

ue cucmeMbr rc audy, ydo6uouy d,rn

ypacHeHuu MemoooM npocmou. um.epaquu.
um ep aquit. O4eurca np o zp ewH o c nxu.

Cogepxauue "na6oparopHbrx 3aHqrnfi no qucqnnlune (3 ceMearp.)

O 6yc n o ane uH o c nltb s ad auu

u n3brKa C++ y MatLab,

paql{oHHble MeroAbI peure uq cHcleM luneiinrrx a.nre6pauuecnr{x ypannennii.
TOpHbrx 3aHsTurr..

HbIX 3AHflTIIH.

CJIAY uemodou 3eildenn. I4mepat4uouuarc Qopuyaut nemoda. [Ipozpauuuan
.memoda cpedcmaa mu MatLab.

bI rloucKa peureuuii crrcreM He.nrlneiinux ypaeuenufi.
a6oparopHsrx saHqrzfi.
cucnleMd uenuueituurx ypaaueuuit t4emodon4 npocntoil umepalll4uu.

14e

Vmouueu
ume

II

Pae4e.n 2. M
Co4eprxaHue

Co4epxaHue
5) Hopnrur

cpedc

PasAer 4.
Co4epxrauze
8) Perueuue

Co4epxaHne
1) Perueuue

pe

Pagaen 2. M
Co4epxauue
2) Perueuue

/IbI IIo H cKa peulen ufi se"nuneiinurx ypanuen uit.
pHbrx 3aH.qTHh.

t) 11 uit l'temod noKaru3aquu rcopueil ue.nuueiluoeo ypasHeHun.
6bt KopHn.

2) Ta6nu,t il uentod omdeneuun rcopueil uenuueiluozo ypasHeHutt. IlpoepauuHan peaJrusa.Lpn
uemoda atrtunsbtKa C++ y Matlab

3) Ymoqueu

Pea''t
4) I,Ime oe ytlxoltHeHue KopHn uenuueuuozo ypasHeHutr nemodou Hwomoua. But1op

npu1nuaceuun. IlocmpoeHue unxe]Tat4uouuoit Qop.nrynut. Ilpozpauuuan peatru3aLpur
JuenxoOa atilu tr3btKct C++ u MatLab.

Pa:ael 3. II

KopHn uenuueiluozo yparHeHun uemodou npocmoil unxepar4uu. Ilpoz:pa_nt.tunan

ivemoda cpedcmaattu n3bu(a C++ u,MatLab.

LIe MeroAbr perueHUq clrcreM Jrrtteiirrbtx a.tre6pauvecKr{x ypanneHufi .

oparopHbrx sa:r^srufi,
Kmopa B u Mampuqbt. Readpamuan MarupuLla. Paspetrceuuue rvmmpuLlbr

o6 H o c m b s ad avu p e we Hutt c uc nxe Mat nu,H e iluutx an z e 6 p auu e c rcux yp aa u e uuit.
6) Peweuue cucnleM.bt nuuetiur'tx aJtze1pauuecKltx ypasHeuuil uemodou l-aycca.. Ilpozpa,un.uan

peanus0 .twemoda faycca cpedcmaauu tr3btKa C++ u MatLab.
7) Peurcuue 'AV uemodou Xonealrcozo u MemodoM npozoHKu. Ilpozpauuuatt pearrcallun uemodoa

cucmeM.br nuueiluutx anze6pauuecK:1,tx ypasLteuuil ue odon npocmoil utltepaquu.
il, ue cuctnel4bt rc audy, ydo1uouy i)nn umepat4uit. But6op Hq.qarbHozo npu6tuuceuun.
[Ipoz. pea,ryrcax4utt uemoda cpedcnrcanttLt trsbu{a C++ y MatLab.

9) Peu,teuue CJIAV uemodou 3eildenn. I.Imepat4uouuute Qtopuynu ^4emoda. 
Ilpozpau*ruan

peaJt uemoda cpedcmaanu nsutrca C++

Cogepxanne ,'la6oparopHr,rx gaHqruii rro Ar{cqnrrJrnne (4 cemecrp)

Pa:lel 1.I{ ITHLIe MeroAbr perueHHq crlcleM lunefiurrx a.nre6pauuecKrrx ypaeHeunfi .

pe uemoda cpedcnxqaMu nsuuca C++
Ifpozpanttuan



3) rr

o6pa:oaarelru

)
oTpe3Ka

1.
2.
e

4.

B)

Pa:Ael3. rrpoKcHMarlnn Qyurcqufi .

Co4eprrcaHve a6oparopnttx sa:asruil.
Lte uHmepnornlluoHHoeo noruHoll.a Jfazpaucrca. Banucneuue rcoscPcpu7LreHmos

Ilpozpatvnuan pearrcalpn aJt?opumMa GbtttucJreHun noruHoMa I'bzpauctca
cpedc u nsatrca C++.

4) Mentod Hbu.tux rcaadpamoa. "Uuueiluan u rcaadpamuqHan annpot{cuJvrot4un. Ilpozpaauuan
pe aJtzopumMol lbtHucreHutr rcoecprrtutltteHnxos annpoKcuJvtupyrcu,leit rlyut<t4uu

eHHoe 4ur[QepeuqrpoBanlle"
Cogeplrauue TODHb]X 3AHflTUI4.

5) IIpu6Lt noe duQQepeHqupolaHue Ha ocHo6,e nepaoit
uQo Cntupnu.uza. IlpozpauuHan peoru3aqun
cpe nsuuca C++.

Parael 5" HHLre MeTOAt r uIITeIpIIpoBaHIItfl 
"

Co4epxaune a6oparopuux gausrlrfi"

6) Buruucne ue uHmezpcuta c noMouluo cpopuynut Cucncoua. Ilozperuuocmb ruucteHun uLtmeapana.
P, Ka npuJto)tceHutt Ha n3btKe C++ dnn auyucneHutt uHmezpara no Stopuyne Cucncoua.

PasAefl 6. KHoBeHHbre gllQOepeHquaJrbHr,re ypaBHeHnfi.
Cogepxauue
7) Petueuue

a6oparopu srx saH.srufi .

sadauu Koau c noMolqbrc (topuynu Teilaopa. Memodu Pyuee-Rymnta. Irpo;:po"l,tu.uan
uemodoa cpedcmaauu trsuKa C++ u MatLab.

K 3HocmHbte uemodut u Memod neonpedereHHbtx rcoerl(tuqueumoa. O4erma
noz tnu u npozp aA4MHan pe aru3 aqun KoHewlo -pasHocmHdx Memod oe.

9) Perueuue rcpaeaou sadaHu dnn o1amuoleHHbDc duQQepeuquarbHbtx ypaeueuuil. ITpoepaunuan
alxz opumMa p eue Hun xp a e a oil s ad auu.

B rpe
5. OEPA3OBATEJIbHbIE TEXHOJIOTI4I4

AaBarfldx Allcqllnnl4HbI <<Vucneuuute uemodw>> Horronl3yrorcr pasuoo6pa:Hsre
TeXHOJIO|UI] KaK TpaAITUZOHHLIe, Tal( H C [pHMeHeHIeM aKTI{BHblX VI I4HTepAKTI,tBHbtX

MeroAoB o6yveH fl.

AKTHsH a aHTepar(THBHbre MeroAsr o6yveHu.a :

NOTUH

Pa:ae.r 4. r{

f
A

l.Haitru
TOJTbKO BepHbre

l.a:0,238

TIOIIOJIA

X

ts(

uHnxepnornLluouuoil r! opuynu,Hun moua
arzopumMa lbtHucneHutr npousrsoduoir

Aucry c cr4s ( Bc e np aKTnr{ecKae z auxrun) ;
vtz cutyaguit (nce npanrnqecKue ztltxrnx);

KO H Kp erHbrx cury a4uit (l enquonnr re 3 aHsrnfl; Bo e n p aKTlrr{ecKrr e zautrun) ;
BHeBas 4zQQepeuqvaps, (rcoHrpolsHr,re vreponpurrnx);
ra B MaJrbrx fpytrnax (nce npaxruqecKfie saHrrHr)..

6. OrIE IIHbIE CPEACTB A [TIfl TEI{:YTUETO KOHTPOIq YCfIEBAEMOCTI4.
tIP O MB)I{YT O qH O I4 ATTE C ]I'AUI4I{ IIO I4T Of AM O CB O EIJ.LT'.

CIII4[IJII4HbI I4 yqEEH O -N{E T Onr{qECKOE OE E C IIETIEH|4E
CAMO CT O.fl TEJIbHOIT PAE OTbI CTYNEHTOB

Tercyu ufi KoHTpoJrb ycrreBar)Mocrrr cryAeHToe (3 cerrrecrp)
IIpuruepnsrfi nepeuenb BonpocoB rc peiirunr-rcourpolro J\b1

a6comoruyro A n orHocrrreJrbHyrc d norpennocrr,r qucra a, r.rMeroruefo
u$pu.
)

2, a:3,757:
3. a: I1,44
4 a:) 144

-tJ 
| |

5. a: 8,345;

O14elz KOpHLI ypABHeIIIJg, AHe-JrIjTl4LreCr(J] v yror{HI,ITb OAI4I{ 143 Hr4X MeTOAOM IereHr4_S

(i. a:0,374;
'/. a:20,43;
[i. a: 0,0384;
91. a: 12,688
10. a:43,873.

c roqHocrrro 4o 0,01.
in x = 0.25
/SBx + 0.1)

(0.387x)
+6x+3

2

T_.
3

OX

xt



--lJ. 2t

-2.b. x-
3. Oraen

r4Teparlr4r4 c
1. 3x
2. x +
^tJ. x- +
,?4" x-
-?5. x" +
-1k\ 1z-

4. Or4en
TOqHOCTLIO AO

1. ts (0.3
2. ctg x
^2J. X- + 4Sr
,j4. X- Lx
5. X- JX'
.?b. X- + 4x

1. Pe

2. Peur

3. Peur

4. Pe
X1

X2

X3

X4

1. Peunrr

) 14cron

TOI]

J.

x
x2

B:O
+9x B:0

r(opHr{ ypaBrreHr{s lpa(bu.{ecKrz rz yTorlHrrTb OAI4H rA3 HHX MeTOAOM npOCTOr4

ocrbro Ao 0,01.
cosx 1:0
g x 0.5
slnx:0
x2 +I2x-g O

x+1:0
x2+6x+3:0

yTor{HLITb OAI|IH r,r3 r{r4x MeToAoM HbroToHa c

+. 0.4) x2
x/3 0

x0
A-na-u
+I2x-L2 0
_Anv-u

flpumepurrii nepeveru, BorrpocoB n pefirunr-nourpolrc Nb2
cr.rcreMy ypanHeunfi no Qoplryne Kpauepa

Xr

X

X4

TOqHOCT,

s]n
2x

lrlcuonrs

3 .2Ix1
7.09x1
0.43x1

0,001
(x+1)
cos y

0 " 45x1 0.23x2 + 0.06x3
0"26x1 + 0.34x2 - 0.11x3
0.05x1 0.26x2 + 0.34x3 0.I2xa

4.25x2 + 2.23x3 5.06
I "11x2 2.23x3 4.15
1" 4xz 0"62x3 -1.05

y - L.-
.)

O.BB
0 .62
I .I1

tg (xy + 0.4 ): x2
O .6x2 + 2y' L, x)0, y)O

+

cr4creMy ypaBHeHrzft c rroMorrlbro o6paruofi Marplrrlbr

0 " 42x1 L.I3xz + 7.05x3 6.15
1. 14x1 2.I5x2 + 5. 11x3 -4.16
0.71x1 + 0. B1x2 0 "02x3, -0.17
czcreMy :runefiHrrx ypanueHufi MeroAoM faycca

7.09x1 + L.I1x2 - 2.23x3 -4.'15
0 " 43x1 1 " 4xz 0.62x3 -1.05
3 " 2Ix1 4.25x2 + 2 "73x3 5.06
cl{creMy maueftnrx ypanneuufi M:eroAoM npocrofi rrrepar\krrr c roqHoclbro 0,01

0.23x1 0.04><z + 0.2Ix3 0.t8xa + I.24

+

ilplrruepuslfi uepeuenr, BonpocoB n peiiruur-nonrpolro Nb3
r{cTeMy lranefinr,rx ypaBHeHr{fi MeTOAOM 3efilens c TorrHocTbro 0,01

0.32x1 0.18x2 + 0.0i2x3 + 0.2lxa + 1. 83
: 0.34x1 O.0Bx2 + 0.1'7x3 - 0. l8xa + 7.42

0.16x1 + 0.34x2 + 0.115x3 - 0.31xa - 0.42
0.72x1 0.26x2 0.0i3x3 + 0.25xa + 0;83

MeroA npocrofi vrepar\krvr, peuprrb cr4creMy Helznefintrx ypanneHufi

-411

r-nq 1

METOA

0,001
x+0.5) -y-_L
-2)+x:0

npocrofi Huoroua, pemrrrb cl{creMy uelurnefinsrx ypirnHeHrafi c

tg(xy + 0.3) x2
O .9x2 + 2yt 1

Tercyutufi KoHTIloJrr, yc[eBaeMocru cryAeHTon (4 ceuecrp)



)

l. Haftru
r,rHTepn

y3rrax
Ta6nzua

[Ipu ruepn srft nepe.renb BorrpocoB n pefi runr-noxrpo.lro J\b 1

pz6nurreHHoe 3HaqeHue $ynxqrar4 rrpu AaHHoM 3HaqeHur,r aprlr\4eHTa c noMorubro
tql'IoHHofo MHororuleHa Jlarpanlra, ecrLr (fynrqzx 3a1ala'. 1) n pannoorcrosllr4x
nrrrlbr 2) n HepanHoorcrorrrlr4x y3Jrax ra6luqrr.
1

NT^f\ v DaPvLo.l:L'! o-

0.43
0.48
0.55
0 .62
0.70
0.75

L A VJ Lyr+d.

0 .02
0.08
0 .12
0 .11
0 .23
0.30

Ta6lzqa

0.35
0 .4r
0 .41
0.51
0.56
0 .64

Ta6nzrla

0 .4L
0 .46
0 .52
0.60
0.65
0 .12

Zcnonrs
3HaqeHl4

Ta6nrua

1.63597
r .13234
t-.87686
2 .03345
2.22846
2 .3591 3

NT^L\V DAPVLO.n!d

t.02316
1.09590
1 1A'1 )tr,
L. LA I LJ

L.2I4B3
r .30120
L. 4091 6

\I^r\u Do,Pv!o,r7r'd-

2 "13957
2.30080
L.96864
I .1811 6

r.59502
1.34310

\r^r\v DaPvla,nrcj.

2 .51 4IB
2.32513
2 .09336
r.86203
I .1 4926
r.62098

,r [epByro unr4 BTopyro r{HTepfloJrf,rlr{oHHyro

$yHxqura npr4 AaHHbrx 3uaqeHr{rx apryMeHra.

1

0.102
0 .5r2
0 .645
0.738
0.606
0.713

0.L02
0.114
0.L25
0 " 203
0 " 154
0 .237

0 .526
0.453
0 .482
0.552
0 .436
0 .602

0. 616
0.418
0. 665
0.573
0. 673
0.517

Qoprr,ryny HrloroHa, BblrrrlcJrrrrb

1.375 5 .04L92

No BapzaHTa

r .3832



1.38
1.38
1.39
1"39
r.40

r q uJ lyl Ll

0.11
0.L2
0.L2
0.13
0.13
0.140

Ta6nn

1.150
1.155
1.160
1.165
1.170
1.175

Ta6.nzua

0"180
0.185
0.190
0.195
0 .200
0.205

2,4
2,6
2,8
3,0
J,Z
3,4

5.11144
5.32076
541 0695
5629686
5.79788

8.65129
B .29329
1.95829
't .64893
1.36235
1 "09613

6.6L659
6.39989
6.19658
6.00551
5. B25sB
5.65583

5. 61543
5.46693
5 .32634
5.19304
s. 0664 9
4 " 94619

3,526
3,782
3,945
4,043
4,104
4,155

L .3926
r .3862
7 .3934
1.3866
1 ?O/ C
L. JJaJ

NT^r\u DaPvro.n!o.

0.t264
0 " 1315
0 " L232
0.1334
0.1285
0.1176

\T^L\V DAPVlAn',!O-

0 . L52I
0 . 1611
0.1662
0 "l.542
0.1625
0.1548

h]^r\u Eo,PvLd,Il'L'd.

0.1838
0.1875
0.L944
0.1916
0.2038
0.1057

3. C nou lrHrepnoJrrurroHHbx (f opuyn FlrroroHa u f ay cc a ]Hairrkr 3HaqeHr4e nepnofi u
BTOpO14 p or.r3B oAHbrx npn AaHHbx 3Har{eHr4rx apryMeHTa Anr 0 yHKrI uH, 3a4alnoil
TA6NLIIIH

ro IzHTeplontqlroHHbrx $opnryn Crzprzura u Eeccers :Flairtu 3HaqeHr{e nepnofi

ra6ilu,j
rrpor{3BoAHbrx npr4 ,4aHHbrx sHaqeHr.rrx apfyMeHTa 4lx (pyuxquu, sagaurtofi



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

1. Brrq

4n)
4 ?11

4,507
4,77 5

5,1 59
5,683

IIp nmep ur,rii nepeuenl, Botr pocoB n pefi run r-rconrpolro .l{b2
arr, r.rHTerpaJr rro Qoprraynau JreBErx r4 rrpaBbrx [psMoyfonbHr.rKoB np]| n - ]0 ,

OUEHI4BA,'I TOTIH c nOMoIqbIO CpaBHeHIIS [OIyrIrOHHbIX pe3ynbTaToB

-f (x) = 
^lr' 

* f"1.

2.

3.

4.

f (*) =J(r.;)F-T)

2. f(x):/G;rt-l
3. f (x) : JFo - '' F' iit

^t ^--4. "f(x):)'lx'+3x+11,

a=-1, b=9.

a:2, b =12.

e: -3, b :7.

e:-2, b:8"

a:-1, b:9.

Q=-2, b = 8.

a=-7, b=3.

a:-5, b=5.

a=-9, b=I.

a=2, b=I2.

a: -3, b :7.

a:-2, b=8,

f(*)=

f (x):

LITb r{Hrerpan IIo (popuyne rpanequfi c rpeMr Aecsrr.rqHbrMr4 3r{aKaMrr

1. f(x)=/F'+r[ilt
2. f (x) =,,["' * 8,

3. f(x)= 27-x3,

4. f(x)={*'-6x+37,
5. .f (x) = ^[=z - *' ,

6. .f (x) =/G' - 3X;.l),

3.B
pe3ynbTaTa,

l. {auo
C HAqAJIbHbIMI4

ills

a) nxru
6) no

CIICTEMbI .trII

rrrb r4HTefpaJr rro Sopvryne Crautcona rpv n: 8; ouenurb norperuHoclb
aBr4B Tabrurly KoHerrHnrx pasHocrefi

1. f(x)= xt+I, a

flpumepHrrfi nepeuenr, BoilpocoB n pefiruur-xonrpolro J\b3

S$epeHqzaJrbHoe ypaBHeHrre Broporo nop-s4Ka rruga F (y, y', !")= 0

oBt4sMu y(xo)=yo v y'(*o)=yio.

Hofo anQSepeurlr4anbHoro ypaBHeHrlt naitrtt perreHpre y= y(x),
3aAaHHOMy HaqaJrbHoMy ycnoBrrrrc, B Br4.4e:

'Jrr4qHbrx or Hyn{ r{reHoB pa3nor(eurrr B crerreuuofi pt4;
PyHre-Kyrra cocraBzTr ra6rurqy npu6lnnceHHbrx sHaqenrzfi perxeHr4_s

3aAaHHoMyIq.rrJrbHbrx ypaBHeHr4tr rrepBcrfo [op_sAKa, cooTBeTcTByrorqefi
,n. [o; o, 5] c ilraroM h=0,7 .

2 +3x +II,

ypaBHeHr'rro, Ha



Bce B

Pesymrarrr, n

1.

flpu6luxrenu

2.
aJ.

JIOKAJIII-

KOpHfl,

4.
IIo-

O6yc-

6.

Kprzrepr.rfi

7.

O6yc-

3JIE-

9"

KBalpar-

10. tr4re

Mero.q

OKOH-

penaK-
t2. M

Mo4ra$uxaqrrr4 MeroAa pelaxcaqufi .

qI4CJIEHI4'

yqeHHbre
rrpoI43BoAI4Tb C OKpyfJreHr4et\{ Ao Ilrrofo Aecrrl4rlHofo 3Harca.

B rryHKrax a) u 6), cpaBrrrrrb,

q

l. y" -5y'-r4y=Q, "y(0)'==0, y'(0)=t,
2. y" +2y'+ y=9, y(0)=,0, y'(0)=2,

3. y" -6y'-7 y=0, "y(0)==1, /'(0)=1.
4. y" +7 y' -By =9, "y(0)== 0, y'(0)= O.

5. y" -I}y'+25y=9, /(0)=3, /'(0)=0.
6. y" -5y'+6y-0, y(0)'=2, y'(0)=t.
7. y" +5y'+6y=9, y(0)=0, y'(0)=t.
8. y" -6y'+5y-0, y(0),==2, y'(0)=2.

9. y" +4y'+3y=9, /(0)'=0, y'(0):t.
10. y" + 6y' +8y=0, y(0)=2, y'(0)=t.

Harr arrecrarl[q IIo HToraM ocBoeHr{fl Arrcq[rrJrrrHsr (rauir c ouenrcofi).
ilpumepnr,rfi nepeuenr BorrpocoB rc:avdry c oqeunofi (3 ceuecrp)

Q axaqrzr rro rp errrH o crefi p e:ynr,.rara r{rzcJreHnoro p erxeHr4 _f, 3a1a.uv.

A6coruoruaq v orHocr4TerbHa.f, lrofperxHo crr{.
Hocrr4 apz(f nrerrzuecKr4x oIepaqufi . florperunocrr (f yur<qzu 

"

rbr norrcKa perueHr.rfi nenznefinrx ypaBHeHr'rft. flocrauoBKa 3aAar{v. Me.ro4u

3arlpI rcopneff nenrznefi uoro yp aB HeHur. O 6ycnoB JreHH o crb 3a1arrv B brrrr4 cJreg r4t

VI Hoe yrorrHenue xopHeil uenzurefinofo ypaBHeHraq. MeroA AeJreHu.'I orpe3Ka

T (u ero4 nrrx oroMr4rz). Kpurepufi oKou.raH u t ut ep a:qufi .

I{AH

5.M 4 upocroil vrepa\uu, cxo4rzl,rocu, Mero,{&. Kpzreprafi oKoHqaHrzs utepequfi.

HocTb MeToAa npocTor4 v'tepa\uh.
'4 Hr'roroua perrreHl,rr nemauefi uoro ypaBHeHIas, Ycronue cxoAr4Mocrr4.

OKOH r4s. r4Tepa\vft. Merol ceKyrlnx.
II ble MeroAbI pelxeHl{t cl4creM nvneilnrrx arre6pauvecKr4x ypannenrafi (CIAD.

HHOCTb 3Araqv peilreHus crrcreMbr luHefi nrrx alre6panuecKux ypanuenufi .JIOBJI

HI,IX

rlr4oHHbre MeroAF,r peIIIeHus cr4 creM lznefi Hrrx alre6pauuecKr4x ypanHenafi .

II 'ft urepaguu.cxo4urvrocrb MeroAzr npocroit vreparJlrv. AnocrepzopHa.fl orIeHKa

fpeIIr
11. M lfefi4enr. I4repaquonHrre Sopuy.rrEr MeroAa.vcnoeze cxoArrMocru.Kpt;nepuil

vrepaquft.

8.M 4 faycca. Cxeua eAIrHcrBeHHofo AeneHzr. Mero4 faycca c srr6opoN{ rraBHoro

MCH uo ecefr Marprrqe (cxenra [oJrHoro nrr6opa).
P I4e Marpr4rlr,r Ha MHolr(rrreJrr,r. \4erol Xoleqroro pelreHr.r{ CIIAy (vero4

rcopnefi . MeroA nporoHKtr.

A rro cne,Ao B arenr n o fi e egxH efi pen aKc arlr4 u. wt epaguoHHbre s opnrynsr M eroAa
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Merol

ocHo-
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ueHco6-

Kouz c

IIO-
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cero.Inoft sa-
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13. M oIbI rIoI4cKa peruenuil cl4creM selnHefinttx ypaBHeHr4fi. flocranoBKa 3aAarM.

H

M
orrpeAeneuv x. ItopperHo crb ra o 6yclo ueHH o crb 3a1aqzr.

npocrofi vr epa\vv. Oqenxa arocrepv opuofi norperrrHocrrz. Mo4aouxaquu

rofr urepaquu.

)KyroqHafl arrecrarlHfl no HToraM ocBoeHHs AucrlHrrJrnHsr (:aver c oqennofi).
Ilpunrepusrfi nepeueHu BorrpocoB K 3arrery c oqenrcofi (4 ceuecrp)

Hrroro sa Ans p eureHr.rr cr.rcreM,nerzuefi srrx yp aBHeHr4 ft . r4r ep ayuoHr{bre

2.M Quxaquz MeroAa Hrrorona. Mero4 ceKyqnx. MeroA Cre(fQeHceua.
3. I4rr [on]rpoBaHr,re (f ynxqrzfi " flocrauoBKa 3aAaqlr rzHTepnonupoBaHVs.

y nr,r. Jluue fruan uurepnon-aquq.
4. Ko HLre pa3Hocru" I4HrepnonsurzoHHbrfi uuoroqneH Hr,roroHa. I4nrepuo rrflrfvoHHal

yna faycca.
5.W
6. Vr

or.sqrzoHHlre Qopnrynu CruplnHra u Eeccels.
OIgIII4-f, KAHOHI4I{ECKI4M II OJIIIHOMOM. I4HTEPN OIXUU O gIIUfi tI OJII4 HOM

ae roeQ (f zur4 eHToB rroJrrrHoMa. oqenra [ofperrrHocrr.r rrHTepnorxqu onHofi

afpaH)r(a.
HOe r4HTeprroJrr.rpoBaHrre. HaxoNlleHrre KopHeft ypannenus MeroAoM o6parHoro

TC JIIIDOBAHI4'.

cpe eKBaAparLI'rHoe npu6JII4)I(eHIre. Lllzreefivas r4 KBaApartrqHa.fl anrrpoKcuMarlu-tr,

HA Hbrrrr4x KBaIpaToB.
9z eFrHoe 4zo$eperulr4poBaHrre. @oprraynu npu6lunceHHoro an$$epenrJ]|1poBa1u'.,

bre Ha nepnoft r.rHrepnonsquonuoil sopuyne HrroroHa z Sopuyne crupmtHra.
JILI qrrcJreHu oro 4ra @ (p epeHrlr{p o.B aHLr tr Anfl. p aBH o orcrosqzx rorreK.

Vz Ho e rrHTerprp oB aHrre. Kna4p arylpnrre $ opnaynr,r Hrrorona-Korec a.
yna rpaneqzfi. OcraroqHrrfi uneH Sopuylu rpanequfi,
yna Cuuncoua. Ocraroqnrrfi uneu Sopvrylu CnlrncoHa.

9.

i0.
11.

12"

13.

14.

17.
10,

18.

IIOM

M

llon o KBaAparypuofi Qoprr,ryne 9e6rrurena. Kna(parypHa.r Sopnryna f aycca.

K urrx Qoptryn.
15. r{rac a Eepuynnz. @opvryna 3finepa-MaKnopeHa. llpra6luNeHHoe BbrqucJreFrrre

CTBE Hbrx r.,rHTefpaJroB.

o6 o B eHHbre arz $ (f ep euunaJrbHbre ylp aB HeHr.rr . 3a(a\a KoIIrz. P emenu e 3a,\aqu

ro Qopruynu Tefinopa.
PyHre-Kyrra. Ouenra

KoH qHo-pa3HocTHbre MeToAbr.

lorperrrHocTv oAHorxaroBbrx MeToAoB.
MeroA rJeonpeAeneHHbrx xoe$fruqueHToB. O4enlca

fpe
llp,

ocTI,I KOHeTTHO-pa3HOCTHbrX MeTO'qOB.

ftmue MeroAr,r peureHrzq rpaenoit 3a1arrkr 4lx o6ur<uoBeHFrbrx
btx

ypa EH'IKI.

19. (Dyu xlpurta ceroqHofi rpaenoft 3a1a.urr. Peurenue upocrefiureft xpaenofi
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flpu

l. flporpanruu
6.0+ u Maple V
2. llorpeuru
arre6pauuecx
3. llpnwax zaga
4. O6parYaa
5" florpeurH
6. Mero4rr pe

4ereHza (4rax
Oqenxa rrofpe
anropr4TMa.
7. Meronu
IIOCJIENOBATEJIb

8. Meror n
Oqeulca rrofpeIrr kr ycKopeHrre cxoAr4MocTr.r.

20. n Br(a KpaeBbrx 3aAaq 4n'I luHefrnofi cucreubr nepBoro nopsAKa, Am'opurlru

IIIe I{f, KpaeBbrx 3aAarr Ans cr4creM ypanneuufi [epBoro noprAr(a.

OcHoeu
IIofpelx
A6con
npu6tru
floHsru
3HAKOB

anfopra

MeroA
3HAIICHII

Arro
llpu6nra
Haxo>rc4

flplrmepnsrfi nepevelrs BorrpocoB K 3arrery (nepearrecraqlrn)
rroHrrr4fl Teopr4r4 norpellrHocrefi. Irlcro.ruHKra u rclacczsurcaqun
w"

14 oTHOCr.rTeJrr,Har norpeIIrHocTLI rII4 cer. {ecxrz.rHag. 3arkrct)
eHH Of O qVCIA V Trp aBIZrna OKpyf neflrlfl .

sHa'{arqeft qr,rSpu npu6maxenHofo ql4cJra. Csrrsr Me)KAy KoJrrzqecrBoM BepHbrx
nofpemHocrrrc npz6lu)KeHHoro,{r{cJra.

florpe ocrl4 cyMMbI I4 pa3Hocrn. llorpellHocrb npol43BeAeHrrs.u qIzcno BepHE]x 3HaKoB
efo. fpelrrHocrb rracrHolo. r{zclo BepHbIX 3HaKoB qacrHoro. OrHoczrenrnr,re
I]ofperll ocTr.,r cTeIreHI4 Lr KOpHq.

O6rqa" yna Anfl rrorperrrHocrr.r BbrqlrcJre:uuit. O6parnax 3araqa reopr4rr
Ilofpe ocTeI{.
Br,rq He gnaqeHzfi alre6pauuecKux rroJrptHoMoB. Cxelula fopuepa
14CIIOJII, Hrze rns HaxoxreHus fpaHurl 4eftcrnzreJrbHr,rx xopnefi rroJrrrHoMoB.

Hafl. cxeMa fopHepa. Brr-{Lrcreuue gHa.reHufi aHaJrr4Tr.,rqecKr4x $ynrqrzfi c
fIOMO cTeneHHbrx prAoB.
Px4rr
nofpem

efrnopa a MaxlopeHa. Ocrarormrrfi qJreH B (popvre Jlarpanxa Lr orIeHKa

Pasro rre sJreMeHTapHbrx synxqafi B psrbr Tefinopa u Maxlopena. Hucto n tr
bI EIO BbIqI,ICIEHI-,Iq.

ocJIeAoBareJIbHLIX npu6luxceuuii il efo r4crroJrb3oBar{rre Anfl BbrrrrrcJleHrrq

Qynrcqrzfi.

OCTI,I.

Bbrqr,rcJreHr.rq KBaApaTHoro
HHoe BElr{vcJreHIre ropHx n-ofi
r4e qacTHoro AByx I{vceJI u

KopHfl Lr efo reoMerpr{qecxvft cMr,rcr.
cT'efIeHI4.

o6parHofi Berr.rqr.rHbr. O{esxa nofpexrHocrr4
BbIIIU LII4.

Can.rocro an pa6ora cryAeHToB no Alroqufirzne <gzcJreHHbre MeroAbr) Brurroqaer e ce6rr
.{C'ITEIbHOCTH:

y yve6noro Marepaiua rro KoHcrreKlatr, yue6Hoil a nayuuoil rzreparype;
y K npaKTaaIecKI{M 3aHflTlaflM, Tpe0yrcqyrc coBMecrHoro BbrrroJrHeHr4fl Marbfi\rv rpy[rtaMr,r

bIX HA JIEKUUflX METOJIOB,

IIo BceM BI4AaM KoHTponbHbIX }vleponpl4flTI4lr, s ToM LllrcJre K TeKyUIeMy KoHTpoJrlo
uofr arrecraqun.

fi nepeueur BorrpocoB, paccMarpuBiaeMbrx flprr caMocroqrenrHofi pa6ore
(3 cennecrp)

B aHrze Ha anf opr4TMt4 rrecKoM .n3brK e c-|f . I4nrefpr{p oB aHHbre rraKerbr
4. Cocrae u SyHxquoHaJrbHr,re Bo3MolKHocrlr rraKeroB. BaxtHefiurne
BbrqrrcJreHrrfi. Onpe4eneHtre KoJr.aqecrBa BepHr,rx 3HarrailI[x qucbp.

cIyAeHToB

MathCAD
orrepaTopbr

florperuHocr,rz
onepaqufi . llpanuna oKpyfneHzr,

Teoprrrl norpemuocrefr .

qa reopuu norpeuruocrefr .

oKpyrneHrrit u zar,ucr, quceJr s 3EiM.
eHu.fl arreOpavqecKrrx I{ TpaHcIIeHAeHTHbrx ypanHeHzfi: MeroA rroJroBr.rHHofo
nn); rr,rero4 xop4 (cercyulrx); Meror KacareJrbHbrx (HrroroHa); naero4 vrepayvir.

ocrefi. Tpe6onauu.u K Br,IqI4cJII,ITe.rIbHoMy anfopr{TMy. Ycroft-rueocrF, r4 cJrorcrocrb

HO|O perreHuq cncreM lraH.eftnr,rx alre6pazuecKrlx ypanneHufi. MeroA
f o I,IcKJIIoqeHr4.rr H eLr 3 Be crHbIX. Mero4 orp arreHzfi ,

ofi zrepaquu. Oco6eHHocrrr peanr43arlr4r4 MeroAa upocroft ureparJnr4 Ha 3BM.
.ii
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10.

11.

13.

14.
15"

OnruNa14s f, cr(opocrr4 cxoAr.rMocrr{ r4TeparlncrHHbx npoqeccoB. MeroA 3efi4eru.
Zlrepaquon ble Mero.4bl c I{cIIoJIb3OBaHI{eM CIIrSr(TpaJIbHO-SKBI4BaJre}ITHbIX OleparopoB.
llorpeur IlpuonuxeHHoro perxeHrr{ crrcreMbr ypanueuur.i u o6ycloureHHocrb Nitarpvu.

utii nepeueuL BorlpocoBr paccMarplrBaeMbrx rrprd caMocrorrre.rrrrrofi pa6ore c.r.yAerrroB
(4 cemecrp)

BaHr.re. flpv 6nrarreHHbre $oprr,rynlr.
uonnufr MHof oqJreH Hr,roro ga. llo,rpeurnocrb MHof oqreua Hr,rorona.

3. 14 olxqzoHHrrit MHorosneH 3puu'ra. Cxo4rzuocrr rrHTepnon.f,rlr4r4. lfenuHeriHal
14HTepnOnflrlr{q.

4. Irlurepnolr wx cnl;aituattn. Mnororra epHafl LIHTepIIOnrqu_s.

Jlunefruas alnpoKcrlM ar1rrfl. Merol HakrMeHr,rrrr4x5.C BaApaTI4rrHOe rrpr4OnrDr(eHI,Ie"

KBaApaTOB,

Helnuefi a[npoKcr.rMarfl4s..
6. {vcleuuoe z$$epenqr4poBaHrze. florunorrrzarrbHr,re Sopnaynrr. Meror Pynre-pou6epra.
7. ItnasupanH M ep Hbre cerKv. P eryllpu: aqzx 4rz $ S ep eHur4 p oB aHtrfl*

1. Irlnreplolz
2. Irlnrepnolr

3. r{zcneHnoe

8. Qopuyna 3
9. O6rmuoeeH
10. MeroArr
I l. Kpaenue
12. Merolu
ceToK.

HTepefpr4poBaHr4e" flonznouraarbFras annpoKcrzMarJLrs. ooplrylu rpauerqzri.
nepa. O opuyna f aycca-Kpucro S ![ e4r. Cxo4r4Mo crb KBaAparypHrrx cf oprr,ryl.
rre 4u S $ epeHrlrrarrbHbre yp aBHeHr m. 3aaata Ko ura.

PasHocrHa.fl

Meronrr

rd{: MeroA fluxapa; MeroA MilJrofo [apaMerpa; MeroA AAauca"
qu. PasHocruufi MeroA. MeroA l-'alepxuua,

I4.rr ypaBHeHkr.rr B r{acrHr,rx [por,r3BoAHbrx. ocnoeurre roHrrrr4s reopIau MeroAa

Annpoxcurr,r qrrs rrpocreft urm< runep6olnqecro4x 3a1aq.
Pagnocrurr cxeMbr Anr oAHoMepHofo napa6o.ruauecKoro ypaBHeHr.rq.

n np o K cI4 M aII Ulr 3 IIr4n TII rI e C K LIX y p anuer'ufr ,

eHIrg cero qHbIX oJrJIlrltrt4 qecKLIX v o aeHeHufi .

HoqHbrx cpeAcrB Ans IlpoBe4eHus arrecrarlzu ypoBH_s crfopvzpollar{Hocrrr
yqarcru[xcs no AucqurrJrrrHe o$oputaercs orAerbHr,rM AoKyMeHroM,

7. YII HO -M ET OII4IIE CK O E I4 I4H (D OPMAIII4 O HH O E OEE CIIETIE III4E
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ve. - M.

HI,IU
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IPr4AJII'HO-TEXHI'IqE cKoE 0EECTTEqEHI4E AI4CrIZIJII,IHb,I
nH3arJW 4annoft AIr cIII4rInI4HbI lrMelorc.{ clerlr{aJrbHbte roMer1leHr4s Intr
xrzfr nexquoHHoro rtrna, sanstuit [paKTl4trecKoro rr4rla, TeKyrlefo KoHTponr a
al"recraur4rr, a raKlr(e noMerqeHzfl. Anfl. caMocrorrelrnofi pa6orrr.
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