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1. IlepeyeHb KOMNETEHIIUI U HHAUKATOPOB UX JOCTHUKEHUS

Hpouecc N3YYCHUA NVCHUIIIMHBI HAIIPaBJICH HaA (bOpMI/IpOBaHI/Ie CJICAYIOINX KOMHCTCHHHﬁZ

Kox n HauMeHOBaHUE [IpenmecTByromye 3Tarmbl
Koa u HamMmeHOBaHHuE
WHJIUKATOpa JOCTHKEHUS Oran (c ykazanueMm
KOMIICTCHITUHT .
KOMIIETEHIMI JUCITUATIINH/TIPAKTHK )
OIIK-1.1 3HaeT ocHOBBI
MaTeMaTHKH, (QU3UKH,
BBIYUCIIUTEILHON TEXHUKHU
OIIK-1 Cnocoben Y IPOrPaMMHUPOBAHHS;
MPUMEHSITh OIIK-1.2:Ymeer pematsb
€CTECTBEHHOHAYYHbIE U CTaH/JapTHbIE Oran 1. 51.0.09
0OIIenHKEHEPHBIC npoeccHoHaAbHBIE Maremartuka
3HAHHS, METOJIBI sajaqu ¢ MpUMCHCHUEM Oran 1. 51.0.09
MaTeMaTHYeCKOro CCTCCTBCHHOHAYTHBIX U 123 Wudopmaruka
amaTH3a 1 OOIICHHIKCHEPHEIX s Jran 1. 51.0.06
3HaHUHU, MECTOOOB o o
MOJICIIUPOBAHUS, MATEMATHECCKONO AHATNEA DIIEeMEHTHI JIMHEHHOU }
TEOPETHYECKOTO 1 H MOJIGIHPOBAHIL anreOpsl ¥ aHATUTHYECKOM
AKCIICPUMEHTAIBHOTO OTIK-1.3: Bianeer r€OMETpUHU
HCCIICAOBAHUS B HABBIKAMIL
npoeccuoHaTbHOT TEOPETUYECKOTO PI
ACATCIIbHOCTH 3KCIEPUMEHTAIILHOIO
HCCACIOBaHUS  OOBEKTOB
npohecCHOHaTBHOMN
NEITEIILHOCTH
dopma NpoMeKyTOUHON aTTeCTalluy M0 JUCIUILIMHE —dK3aMeH (4 cemecTp)
[To mucrumnnHe TpeTycMOTPEH KypcoBas paboTa.
2. [loka3zaTeu, KPUTEPHHU U HIKAJIbI OLIECHUBAHUS KOMIIeTeH N
2.1 [Tokazarenem oleHMBAHHS KOMIIETEHIMI Ha 3Tane X (GOPMUPOBAHUS MPU HIyUYECHUU

AUCHUILIWHEI SBJIACTCA YPOBCHB UX OCBOCHHMA.

I/IH}.’[HKaTop O0CBOCHUSA
KOMIECTCHIIUH

IToka3aTejb OLIEHUBAHUSA

KpuTepuii ouennBanus

OIIK-1 Cnocoben
MIPUMEHSTh
€CTECTBCHHOHAYYHBIC U
0OIIenHKEHEPHBIE
3HAHUS, METO/IBI
MaTeMaTHYECKOTO
aHajau3a u
MOJICTTUPOBAHUS,
TEOPETUYECKOTO U
IKCIIEPUMEHTAIILHOTO
HCCIEIOBAHUS B
npo¢eCCHOHATBHON
JIEATETLHOCTH

OIIK-1.1 3HaeT  OCHOBEI

3HaeT OCHOBHBIC MOHSITHS JAUCHUITIIMHBI

MaTeMaTHKH, (pusukw, «BpraucnaurensHas MaTeMaTUKa;

BBIYUCIUTENILHOH TEXHUKA U | OCHOBBI — ANTOPUTMH3ALMH, OCHOBHBIC

TIpOTPaMMHPOBAHHA METO/Ibl BHIYMCIIUTENILHON MATeMAaTHKU 1
METOBI 00paboTku
IKCIIEPUMEHTAIBHBIX JaHHBIX, OCHOBBI
MIPOrPaMMHUPOBAHHUS Ha SI3BIKAX
BBICOKOTO YPOBHS, OCHOBBI
COBPEMEHHBIX TEXHOJIOTHit
MIPOrpPaMMHUPOBAHHUS

OIIK-1.2: VYwmeer pemaTh
CTaHJapTHbIE
npodeccuoHaNbHBIE 3a/1a4u C
MIPUMEHCHHUEM

€CTECTBCHHOHAYYHBIX "
0O0IIEnH)KEHEPHBIX
3HAHWM, METOJIOB

MATCMAaTHYCCKOIr0 aHalJlu3a H

VMmeer pa3pabaTeiBaTh alTOPUTMBI H
peanu3yolue uX IporpaMMbl Ha OCHOBE
COBPEMEHHBIX TEXHOJIOTUI
IIPOrpPaMMHUPOBAHHUS (0O6BexTHO-
OPHEHTHPOBAHHOE IPOTPAMMHPOBAHHE,
BU3YQJIbHBIE CPEJbl POTrPaMMHUPOBAHMS,
MaTeMaTH4eCcKHe MaKeThl)




MOACIIUPOBAHUSA

OIIK-1.3: Bnageer HaBblkaMu | Bnajgeer OCHOBHBIMH METOJAaMHU PaOOTHI

TEOpETUIECKOTO U | Ha KOMIBIOTEpPE C HCIOJIb30BAaHUEM
OKCHCPUMCHTAILHOTO YHUBEPCATbHBIX MIPUKJIIATHBIX
mecnefoBatns  OObEKTOB | phorpavm, HABBIKAMH  HCIIONb30BAHHS
npoeccHoHanbHOl OCHOBHBIX MIPUEMOB 00paboTKu
ACATCIIbHOCTU

OKCIICPUMCHTAJIBbHBIX JaHHBIX

[IIxaja oneHUBAHUS

KypcoBas paGora

5-0aJIbHAS IIKAJIAa

Kpurtepumn ouenku

«OTJIMYHO»

Pabora ciaHa B yCTaHOBJICHHBIE CPOKH, BBHIIOJIHEHA B COOTBETCTBHUH C
3ajjaHueM, O(QopMIIeHHE COOTBETCTBYeT TpeOoBaHMAM, B paboTe
JIOTIYIIEHbI €JUHUYHbIE OLIMOKHU, CTYJEHT YBEPEHHO OPUEHTHPYETCS B
Marepuase, YBEPEeHHO U apryMEHTHUPOBAHO KOMMEHTUPYET IIPUHATHIC
pELICHUS U PACYETHI

«XOpOoUIo»

PaGora cnana B yCTaHOBIEHHBIE CPOKH, BBIIIOJIHEHA B COOTBETCTBHUHU C
3ajanueM, o(opMIeHHE UMEET HE3HAUYUTENbHbIE OTKJIOHEHHS OT
TpeOoBaHUM, JOMylIEHO He Oojee uYeThlpeX OMMOOK, CTYISHT
JIOCTAaTOYHO YBEPEHHO OPUEHTUPYETCS B MaTepuayie, apryMEeHTHPOBAHO
KOMMEHTHPYET IPHHATHIC PEIICHHUS U PACUEThI

«YIIOBJIETBOPUTEIILHO

PaGora cmaHa 1O3Ke ~ YCTAaHOBICHHBIX  CPOKOB,  JOIYIIEHBI
HE3HAUUTENIbHbIE OTKJIOHEHUS OT 3aJaHusd, O(QOpPMIICHHE HMEeT
CYILLIECTBEHHbIE OTKJIOHEHHUS OT TpeOOBaHMM, IOMyIIEHO Ooyee MATU
OLIMOOK, CTYJIEHT HE YBEpEHHO OPHUEHTHPYETCs B MaTepuaie, ci1abo
APTYMEHTHPYET U KOMMEHTUPYET IIPUHSATHIE PELICHUS U PACUEThI

«HCYOOBJICTBOPUTCIBHO»

PaGora BEITIONTHEHA HE B COOTBETCTBHH C 3aJaHUuCM, O(I)OpMJ'IeHI/IC HC
COOTBETCTBYCT Tp€6OBaHI/I$IM, J0MMyHICHbBI MHOXCCTBCHHBIC OHII/I6KI/I,
CTYACHT HC OPUCHTUPYCTCA B MATCPUAJTIC

IK3aMeH

5-0ayIbHAA HIKAJIA

Kputepuu onenkun

KOTIIUYIHO»

Ha sx3amenarnmonHbie BOMPOCH! JaHBI MOJIHBIE apTyMEHTUPOBAHHBIE
oTBeThl. Pemraer craHgapTHbie NPOPECCHOHANBHBIE 3aladll  C
MPUMEHEHHEM €CTECTBEHHOHAYYHBIX M OOIIEHH)XCHEPHBIX 3HAHUH,
METOZOB MaTeMaTHYEeCKOTO aHain3a W MOJCITUPOBaHUSA. 3HAET
TBEPJO OCHOBBI  BBICIIEH  MaTeMaTUKH, (U3UKH, OCHOBBI
BBIYUCIIUTEIILHON TEXHUKU W MporpaMMupoBaHus. CTyIEHT YCBOWII
OCHOBHYIO JIUTEPATypy M 3HAKOM C JOMOJIHUTEIBHON JUTEpaTypoil,
PEKOMEHI0BaHHOM MIPOTpaMMOH, CcBOOOJTHO oTiepupyeT
MPUOOPETEeHHBIMU 3HAHUSMH, YMEHUSMH, TPUMEHSET UX TMpH
BEBIIOTHEHWHN 3aJJaHUI.

«XOopouo»

Ha sk3aMeHaniMOHHBIE BONIPOCH! JaHbl MOJIHBIE APTYMEHTHPOBAHHBIE
OTBETHl. 3HAET OCHOBBI BBICIIEH MaTeMaTHKH, (U3UKH, OCHOBBI
BBIYMCIIMTENIBHON TEXHUKH U POrpaMMHUpOBaHus. CTyIEHT 3HAKOM C
JOTIOJIHUTEIbHOM JINTEpaTypod, PEKOMEHIOBAHHOW IPOrpaMMOMH,
CBOOOJHO oOmepupyeT NpHUOOPETEHHBIMU 3HAHUSIMH, YMEHHUSIMH,
MPUMEHSET UX MPH BBHINOJIHEHUH 33aJaHui. J[OMyIIeHbl OMUOKH MpH
pelIeHnN 3a1a4

«YIOBJIETBOPUTEIBLHO»

Ha »sK3aMeHallMOHHBIE BONPOCHL JaHBl OTBETHl €O  ciaboii




apryMeHTalUKue, NpenojaBaTeib 3aJajl MHOMXECTBO HaBOISALIUX
BonpocoB. JlonyiieHbl omuOKY MPU pelIeHUH 33/1a4.

CtymeHT JeMOHCTpUpyeT C(HOPMHUPOBAHHOCTh JIUCHUTUITHHAPHBIX
KOMIIETEHIIMMI Ha YpPOBHE HIXKE IOPOrOBOr0, IPOSBIISIETCS
HEJIOCTaTOYHOCTh 3HAHUW. JIMCUMIUIMHApHBIE KOMIIETEHUHUH HE
chopmupoBanbl. [IposiBisieTcs MOJNHOE WM TMPAKTUYECKH IOJTHOE
OTCYTCTBHE 3HAHUHM [0 TE€MaM JIUCLMIUIMHBI, OTCYTCTBYIOT HaBBIKU
peuieHus 3aaad.

«HEYOOBJECTBOPUTECIBHO»

3. MeToauvecKkue MaTepuaJibl, ONpeaeJsolme Mpoueaypbl OlleHUBAHUS

[Ipomniecc  omneHuBaHWs 3HAHWUW, YMEHMH, HABBHIKOB MW (WJIM) ONBITA JCSATEIHHOCTH,
XapaKkTepU3yIOMMX dTanbl (HOPMHUPOBAHHS KOMIETCHIIMM, NpeACTaBieH B Talnuie 1o ¢dopMam
o0ydeHus:

3.1. B xoae peaju3anuu AMCUMIIMHBI HCHOJB3YIOTCS cieayrouue (popMbl U MeTOAbI
TeKYyIlero KOHTPOJIs

Tema u/mau paznen @opMbI/METOIbI TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH

OIIK-1 — Cnoco0eH NpruMeHSITh eCTECTBEHHOHAYYHbIe H O0LeMHKeHEePHbIe 3HAHUSA, METOAbI
MaTeMATHYECKOr0 aHAJM3a U MOAEJMPOBAHUA, TEOPETHYECKOI0 U IKCIEPUMEHTAIBLHOIO
HCCJIeIOBaHNsI B IPO(ecCHOHATBHOM 1esITeJIbHOCTH

3Ha€T OCHOBBI MaTEMAaTUKH, (1)I/IBI/IKI/I, BI)ILII/ICJ'II/ITCJ'II)HOI\/'I TCXHUKHU N HpOFpaMMI/IpOBaHI/ISI

YMeeT pemars CTaHAapTHBIE MPOPECCHOHANBHBIE 331a4l C IPUMEHEHHEM €CTECTBEHHOHAYUHBIX U
O6HI€I/IH)K€H€pHI>IX 3HaHI/II>'I, METOOAOB MATECMATHUYCCKOT'O aHAJIN3a N MOI[GJ'II/IpOBaHI/IH

Brnageer HaBbIKaMH TEOPETHUYECKOTO M  OKCIEPUMEHTAIBLHOTO HCCIENOBaHUS OOBEKTOB B
poheCCHOHATBHON JIEeATETbHOCTH

Pasned 1. MeToabl npu0/IHIKEHHBIX BbIYHCICHUH

Tema 1 BpluncinurenbHble MOTPEIIHOCTH. 3a4eT

Tema 2 UucnenHsie METOABI TUHEHHOM alreOphI. [TpakTryecKue 3aHATUS
3a4eT

Tema 3 Penienne HelTMHEWHBIX ypaBHEHUN U HETUHEHHBIX IIpakTHueckue 3aHATHS

CHCTEM. 3a4er

Tewma 4 Untepnionuposanue Gpynkunid. CritaifHbl. IIpakTHueckue 3aHATHS
3a4er

Tema 5 Yucnennoe nuddepeHnupoBanue. [TpakTideckue 3aHATHS
3a4er

Tema 6 UncieHHOE HHTErpUPOBAHNE. [TpakTrdeckue 3aHATHS
3a4eT

Tema 7 Pemienue 0ObIKHOBEHHBIX U (HepeHIInaTBHBIX [TpakTrdeckue 3aHATHS

YpaBHEHU. 3a4yer

Tema 8 Annpoxcumarust GyHKuuil. MeToa HauMEHbILINX [TpakTrdeckue 3aHATHS

KBa/IpaToB. 3a4er

Tema 9 Henunelinas ontumu3zanus. IIpakTHueckue 3aHATHS
3a4er

Pazgea II. MartemaTnyeckue nporpaMMHbie CHCTEMBbI

Tema 1 Cucremsl komnbroTepHor Marematuku. MATLAB, [IpakTrueckue 3aHATHS

Maple. 3a4yeT

Tema 2 [Taker maTtematuueckux Boruuciaenuiit MAPLE. [IpakTrueckue 3aHATHS
3a4eT




Tema 3 SI3b1k pOrpaMMUpPOBaHHUS [TAKETa IIpakTrueckue 3aHATHS
3a4eT

Tema 4 I'paduxa. [TpakTHdeckue 3aHsATHS
3a4eT

Tema 5 MaremaTuueckoe MOACIMPOBAHUE. [IpakTrueckue 3aHsATUS
3a4eT

3.2 TunoBble MaTepHaJibl TEKYIIEr0 KOHTPOJISL yCIIeBAEMOCTH 00y4aI0IIMXCS

OIIK-1 — Cnoco0eH NMpPUMEHATh €CTeCTBEHHOHAYYHbIe W O0ILeMH:KEHEePHbIe 3HAHMS, METOAbI
MaTeMATHYeCKOr0 AaHaJu3a W MOJeJTHPOBAHUS, TEOPETHYECKOT0 H IHKCIEPUMEHTAIbHOIO0
HCCJIeI0BAHNS B IPO(eCcCHOHATBHOM 1eITeJIbHOCTH

3HaeT OCHOBBI MATEMATUKH, (PU3UKHU, BEIUUCITUTEILHON TEXHUKHU U IIPOTPAMMUPOBAHUS.

YMeeT pemath CTaHgapTHbIE MPO(ecCHOHANBHBIC 33/1a4yll C MPUMEHEHHWEM eCTECTBEHHOHAYUYHBIX U
OOIICHH)KEHEPHBIX 3HAHUM, METOJJOB MATEMAaTHIECKOTO aHAIM3a U MOJICITUPOBAHUS.

Brnaneer HaBbIKaMH TEOPETHYECKOTO U SKCIEPUMEHTAIBHOTO HCCIENOBAaHUS OOBEKTOB B MPO(EeCCHOHATIBHOM
JesITENbHOCTH.

IIpumep THIIOBOI0 KOHTPOJIBHOIO 3aJaHUSA: NPEIACTABUTH OJUH IPUMEP 3aJaHMsl 10 KaKIOMY THILY
OLIEHOYHBIX CPEJCTB LIS KaXKI0W KOMIETSHIINH, (POPMHUPYEMOU JTaHHOMN TUCIUTUTMHOM.

[IpakTnueckoe 3anarue Nel Ha TeMy «HUncneHHbIE METO/IbI TMHEHHOMN areOpb»

[enb paboTel: O3HaKOMIIEHHE C aJITOPUTMAaMU PELLIEHUS! CUCTEM JIMHENHBIX ypaBHeHUH. [Ipumenenne
9TUX AJITOPUTMOB U1 3a7a4 alllPOKCUMALIMU U UHTEPIIOIUPOBAHMUS.

[TopsA0K BBINOTHEHUS 3a/1aHMUS.

O3HAaKOMUTHCA C MPSAMBIMA METOJAMHU PEIICHHUS] CUCTEM JIMHEWHBIX YPAaBHEHM: METO]I KOP/IaHOBBIX
UCKITIOYEHHH, METOJ] KBaJpaTHOro KOpHsS (XOJerKoro), HTeparuoHHble MeTonsl. llocTpouts
MIPOLEAYPY, PEATU3YIOLIYI0 UTEPALIMOHHBIA METOJ| 3eHes.

MeTtoaudeckue yka3aHusl K BBIITOJIHEHUIO TPaKTU4YeCKOi paboTsl Ne 1.

W3 MeTo10B pelIeHus CUCTEM JIMHEWHBIX YPaBHEHUH, U3JI0KEHHBIX B [ 1], paccMOTpUM UTEpaLlMOHHBIN
MeToJ 3einens.

Cuctemy ypasrenuit AX+b =0 cnenyer npusectn k Bumy X=AX+F. Haubonee npocro 310
peoOpa3oBaHUe BBIMOIHIETCS JUISI WCXOJHOW MAaTpHUIIbl, HMMEIOLEH JTOMUHUPYIOUIYIO TIJIaBHYIO
auaroHaib. B 3TOM cilydae KakJI0€ W3 YpaBHEHHH pa3pellaloT OTHOCHUTEIBHO JIHMAaroHajIbHOI'O
JJIEMEHTa, MOoJy4ash B MpaBOW 4YacTH MaTpUIly, YK€ YJOBJIETBOPSIOIIYIO YCIOBHSIM CXOJUMOCTH
||A|| <1. B cny4ae npou3BOJIbHON MATPHUIIBI TAKIKE JOCTATOYHO MPOCTO MOXKHO MPUBECTH MATPHILY K

TpeOyeMoMy BUJly TpHUOaBIEHHEM K 00€UM YacTsAM KakJOTrO0 ypaBHEHUS TUArOHAJbHBIX 3JIEMEHTOB.
OpnHako npu 3ToM TpedyeTcs MPOBEPATH BHIIOJHEHUE YCIOBUS CXOAUMOCTH.

[Iycth B pe3yibTaTe py4HBIX HpeobpasoBanuii cucrema npuseneHa k Buay X=AX+F. s
MPUMEHEHUsI MeToJla 3eHensl cHavajla MpPOBEPSieM YCIOBHE CXOAUMOCTH, MCIOJIb3Ys ONpeaeTIeHUe
MEePBO HOPMbI MATPHUIIBI

n
||A||1 = max jgl a; <1.



Jlist aTorO CTpoMM Joruveckyro ¢yHkmuio Norma, koTopas reHepupyeT 3HadeHue TRUE, ecnu
YCIIOBHE BBIMONHICTCA. B MPOTHBHOM Cllydae BBIBOJUTCS TMPEAYNPEKIAONEe COOOICHHEe H
BBIUUCIICHUS TIpeKpamaroTcs. [Ipy BBIMOJHEHUH JOCTATOYHOTO YCJIOBHUS CXOJMMOCTH BBIYHCIISIEM
TpeOyeMoe YHCIIO UTEePALIHH JJIsl TOCTHXKEHUS 3aJaHHON TOYHOCTH U BBITIOJIHSAEM UTEPALIUU TI0 CXEME

i—1 n
xl.(k) =3 al.jx;k) +Z.al-jx§.k D +f, i=L..n
J=1 J=i

Onenky umcna TpeOyeMbIX HTEpallii MOXKHO YTOUHSATh Ha Kaxkaom mare meroaa (cm. [1]). B
Ka4yecTBE MpUMEpa BBIOJHEHHS Pa0OThI MPUBEIEM CTPYKTYPHYIO CXEMY MPOrPaMMBbl, peau3yrolei
MeTox 3eiiens, KOTOpBI CleAyeT peaqu30BaTh CaMOCTOSATENILHO B BHAE COOTBETCTBYIOILEH
nporenypsl. [IpuBenem Taxke TekcT GyHKIH Norma, IpOBEepsIONICH YCIOBUS CXOIUMOCTH.

Uses CRT;
Const
{6 pazoen KoHcmanm 6KOUAEM BEIUUUHBI, ONpedensaowue pasmepvl Mampuybsl}

n=4;
tlype
{6 pazoene munog npusooum (0 yoobcmea nepedauu Maccusos napamempamiu) 00vseIeHUs
CMPYKMYpbl MACCUBOB, OUANAZ0HbL USMEHEHUsL UHOEKCO8 U Op. )

ind=1..n;
vect=array[ind] of real;
matrix=array[ind] of vect;
var
{6 pazoen nepemeHHbIX GKIIOUAEM 0OBABNICHUS BCEX UCNONL3YEMbIX GENUUUH,}
A: matrix;
{pazden npoyedyp u ¢pynxyuii }
function Norma(n:integer;A:matrix):Boolean;
var
i, k: ind;
max:real;
begin
Norma:=TRUE;
fori:=Itondo
begin
max:=0;
fork:=1tondo
max.:=max+abs(A[i,k]);
if max>=1 then
begin
writeln(‘ycnosue cxooumocmu napywaemcs 6 cmpoxe Ne’, 1:4);
Norma:=FALSE;
exit
end;
end,
end;
{30ecw cnedyem pasmecmums mexcm npoyedypul, pearusyroujeli memoo 3etioens)}

Begin {mexcm ocnosHotl npoepammsi}
{dopmuposanue mampuywvl cucmemoi)}
Norma(n,A);

{8b1306 npoyedypvr memooda 3etioens}

{8b1600 pe3y1bmamos ebluucienul}
End.



TectupoBanue (QyHKUUU CIEAyeT MPOBECTH HAa MaTpUIIE, FIEMEHThl KOTOPOil FeHepUupyroTCs
JaTYNKOM CIy4alHBIX 4Yucesl. B OmaronpusiTHOM cilydae CleAyeT 3amucaTh MaTpHIly Ha JTUCK s
pelleHrs TMOJIY4YeHHOM CHCTEeMbl TOYHBIMH MeTojamMu (B makere Maple) u cpaBHeHHS C
MPUOIMKEHHBIM PELICHUEM.

@®parMeHTBl  NOCTPOEHHOM  3arOTOBKM  IPOrpaMMbl ~ MOXHO  MCHOJB30BaThb  IpPH
CaMOCTOSITEIbHOM  BBIITOJTHEHUH TIPAKTUYECKOH pabOThl MO MOCTPOCHHUIO QJITOPUTMA PEIICHUS
CUCTEMBI JINHEWHBIX YPAaBHEHUI METOJOM MPOCTON UTEPALlUd U METOAOM KBaJIpaTHOTO KOPHSI.

IIpumep 3a1aHus U NOPSIIOK BbINOJHEHHUSI KYPCOBOii padoThI:
Heab0 KypcoBoii padoThl SBISETCS KOMIUIEKCHOE NIPUMEHEHHUE OCHOBHBIX BBIUYMCIUTEIBHBIX
METOJIOB, U3YUYEHHBIX U allpOOUPOBAHHBIX Ha MPAKTUYECKUX 3aHATHIX.

Ha nepBoMm 3Tarie BHINOJHEHUS 3a/laHUS PEIIAETCS HEIMHEMHOE ypaBHEHUE OJIHUM U3 METOJIOB
(o BapraHTaM): METOJI MOJOBUHHOTO JAeNieHus (OMCEKIIMN); METOJ] KacaTelbHbIX; MeTo]l Bercreiina.

KopeHns ypaBHEHUS onpeAessieT HHTepBAI HHTETPUPOBaHUS U PEpeHIINaTILHOTO YPaBHEHUS,
pelaeMoro Ha BTOPOM JTame 3ajlaHus. 31ech 3afada Komm pemiaercs MeTogaMu MHTETPUPOBAHHS
BTOPOTO TOPSKA: 1O CPEAHEH MPOM3BOAHOM, OO B cpenHei Touke. llomydeHHBIE TUCKpETHBIE
3HAYEHUS pelIeHHus o0padaThIBAIOTCS METOJIAMHU amMpPOKCUMAIMK JKCIIEPUMEHTaIbHBIX TaHHBIX. Ha
TPETbEM JTalleé CTPOUTCS NOJMHOM JlarpaHia, MHTEPHOJUPYIOIIMN JUCKPETHbIE 3HAYEHUS Ha
pa3pekeHHOol ceTke y3noB (1ub0 monuHOM HbrOTOHA, eciu y3ibl pacloyioKeHbl paBHOMepHO). Ha
YEeTBEPTOM dTare CeToYHas (QYHKIHS almpOKCUMHPYETCS aureOpandyecKuM MOJMHOMOM IO METOAY
HauMeHbIINX KBaapaToB. COOTBETCTBYIOIAs CHCTEMa JIMHEHHBIX YypaBHEHUMW, OMpeeNromas
KOX(QQUIMEHTH MOJMHOMA, peIIaeTcss METOIOM KBaapaTHOro KopHs (merox Xosenkoro). Ha
3aKJIIOUUTEIBHOM JTame CTPosSTcs Tpaduku CeTOYHOM (YHKIMU | anlpOKCUMHUPYIOIIUX €€
IIOJINHOMOB.

Pemenne Bcell 3agauM  BBINOJHAETCS  KOMIBIOTEPHBIMH ~ METOJAMH € MTOMOIIBIO
IIPOrpaMMHUPOBAHHUS AJITOPUTMOB Ha OJTHOM U3 sI3bIKOB nporpammupoBanus (I[lackans, C). J{ns oueHku
MOTPEUTHOCTH MHTETPUPOBAHUS HAa BTOPOM ATale BCS 3aJada peliaeTcs CpeIcTBaMu MaTeMaTH4eCKOM
cucteMbl Maple.

ITocTanoBka 3ana4u.

Bapuant Ne (Homep BapHaHTa COOTBETCTBYET HOMEpY CTyJEHTa B CHHUCKe TIpymisl). Beibop
MIOJINHOMA, METO/I0B, HAYaJIbHBIX YCIIOBUN U KOPPEKIIMU TAK)Ke BHIOMPAETCs IO HOMEPY CTYJIEHTa B
CIIMCKE TPYTIIHI.

1. BblYMCINTh HAMMEHBIINH MOJIOKUTENIBHBIN KOPEHb T ypaBHEHHs
«moauHOM» = 0

[Tonoxxenne KOpHS JIOKAIM30BaTh METOJOM MpsSMOTO Towcka ¢ mmarom h=0.5. Jlns yTodyHeHms
BEJIMYMHBI T IPUMEHUTH METOJ

«MeToa»
2. Haorpe3ske [0, 2T] npounterpupoats auddepeHnnanbHoe ypaBHEHHE
Y’ =0.1xt2-2tY (t)+(1+10/10)x Fs(t, 7),
C HaYaJIbHBIMU YCIIOBHSIMU
«HaY_yca»

r7e n — nocieass nudpa cryaeHueckoro oumnera, Fs(t,1) — mepuoandeckas GyHKIUS ¢ TIEPUOOM
=T, umeroiias B1J Ha OCHOBHOM oTpe3ke nepuoguynoctu [0, T]:

I, O<t<],
Fs(t,r)= (r—1)

, 1<Zt<r7.
7-1



Jis nHTerpupoBanus quQQepeHInanbHOr0 ypaBHEHUsT MPUMEHUTh METO Dilyiepa BTOPOro
IOPsIIKA C KOPPEKLIMUEN

«KOppeKuus».

Illar unrterpuposanus 3amath kak A=2T/N, rae N+1 — 4ucno UCKPETHBIX TOYEK,
N €[20,30].

3. Tlomyuyennble  OUCKpeTHbIe  3HaueHuss  ¢GyHKmuu Y (t) anIpOKCUMHUPOBATh
UHTEPIOJSILIMOHHBIM NTOJIMHOMOM B (hopMme Jlarpanyka creneHu He HMKe TpeTbed. [l
3TOr0  OTOOpaTh COOTBETCTBYIOLIEE YHCIO TOYEK HWHTEPHOJSAIMH, PAaBHOMEPHO
pacrnonoxeHHbIX Ha oTpeske [0, 2T].

4. Jlns BcexX BBIYMCICHHBIX IMCKPETHBIX 3HAaYeHUH (yHKIHMU Y (t) MOCTPOUTH MHOTOWICH
(TOM K€ CTeNeH!, YTO U MHTEPHOJALMOHHBIN nonuHOM Jlarpanixka), annpoKCUMUPYIOLIHHA
TaOMMUHyl0 (QYHKIMIO 1O METONy HAWMEHbIIMX KBaApaToB. Jlis BbIYMCIEHUS
KO3(QULHUEHTOB NOJIMHOMA HOCTPOMTH MPOLENYpY, PELIAIOLIYI0 CUCTEMY JMHEHHBIX
YpaBHEHUN C CHMMETPUYHON MAaTPUIIEH METOJOM KBaJIPAaTHOTO KOpHs (MeTOA XOJIEKOTO
Pa3JIoKEHUs] MaTPULIbI HA IPOU3BEICHUE TPEYTOJbHBIX MAaTPULY).

TpeOyercs: mocTpouTth TpaduK CETOUHON (QYHKIIMU M alMPOKCUMHUPYIOIIUX €€ MOJUHOMOB. PermunTh
3a/laqy BCTPOCHHBIMH TPOICIypaMH CHUCTEMbI Maple W CpaBHHTH pe3yJIbTaThl HHTETPUPOBAHUS
g depeHInaTbHOTO YPaBHEHHUS.

3.3 TunoBbIe KOHTPOJIbHBIC 3aITaHUA

[Ipumep OuseTa Ha yCTHBIN 3K3aMEH.

denepanbHOE areHTCTBO CBA3U
YpanbCkuil TEXHUYECKAN HHCTUTYT IK3aMeHAIHOHHDII OuJIeT VYTBEPXIAIO:
CBsI3M U MHPOpMaTHKH ((umman) No 8 3aB. kadenpoiit BMu®
OI'bOY BO "Cubupckuit
rOCy/1IapCTBEHHBIN YHUBEPCUTET 0 JUCIIUTUTHHE «_04 » centsiops 2023 r.
TEJICKOMMYHHKALUH U BeruncanrensHas MaTeMaTHKA
nH(pOpMATHKHN"
B I. Exarepun0ypre (YpTUCU
Cubl'YTH)

Hanpasnenne 09.03.01 "HWudopmarrka u BerauciutenbHas texHnka" Y poBeHb bakanaspuar ®akynsrer MY
Kypc_2 cemectp 4

1. MHTEpnonsIMOHHBI MHOTOUJIEH Jlarpanxka.
2. 3agayva: pemuTh CUCTEMY HEJIMHENHBIX YPaBHEHUM.

[Tonnuce nmpenoaaBaresns

[IepedyeHps BOIPOCOB M 33JTaHUN JJIs1 IOJATOTOBKY K SK3aMEHY:

1. Beruncjure/bHbIE NOTPEIIHOCTH.

A6CO.HIOTHa$I 1 OTHOCUTCIIbHAs NOTPCHIHOCTD. BI/II[IJI BbIYUCIIUTCIIBbHBIX HOFpCIlIHOCTefI. HOFpCH_IHOCTB
MaTeMaTHYeCKON MOJIENH, TOTPEIIHOCTH UCXOAHBIX TAaHHBIX, IOIPEITHOCTH OKPYTICHHUS,
MOrpeurHoCTU METO/1a.



2. YuceHHbIe MEeTOAbI JTMHEHHON aJredpbl.

IIpsimble meTonbl: MeTox ['aycca; METO KOPAAHOBBIX UCKIIFOYEHU.
HrtepanimonHbie METOABI: METO MPOCTHIX UTEPALIU; METO ] 3eiaes.

3. Pemienne HeJIMHEHHBIX YPABHEHHUH M CHCTeM HeJTMHEHHBIX YPABHEHUH.
Merton Gucekuuu, METOJ MPOCTOM uTepaiuu, Mmeroa HerotoHa.

Meron HproToHA pelieHns CUCTEM HEJIMHEWHBIX YpaBHEHUH. MeTo ] uTepanuii.

4. UutepnosimpoBanue GpyHKIMA.

WuTepnomnsiumronnbie MHorowieHsl Jlarpamka u Herorona. Muorousnens: YeOrbimiesa.
5. YUucaennoe nuppepeHunupoBanue.

[Tpocreiimme GpopmyIsl uncieHHoro AuddepeHnnpoBaHusl.

6. UncieHHoe MHTErPUPOBaHME.

KBagpartypHbsie pOpMyIIbl MPSIMOYTOILHUKOB U TTapaloll.

Ksanparypusie popmyisl [aycca.

Merton Monre-Kapio.

7. Pemienue 00bIKHOBEHHBIX A (epeHIHATBHBIX YPABHEHHIA.

3amaua Komm st 00bikHOBEHHOTO A (PepeHInaNbHOTO ypaBHEHHS.

Meron Ditnepa 1 MoaMpUKAIIMK METO/IA.

Meron Pynre-KyTTbl ueTBepTOro nopsika.

8. Annpokcumanus GpyHKIuii.

O06paboTka SKCIIEPUMEHTATBHBIX JAHHBIX. MeTO ] HAMMEHBIIINX KBaIpaTOB.
PaBHOMepHOE npubmMKeHue QyHKIIHA.

9. HeqinHeiiHas onTHMHU3anus

3ajaya OTHOMEPHON MUHUMHU3AIMU. MeTo TpsaMoro noucka. MeToJ1 30J10TOro ceueHus.
besycnoBHass MuHMMH3anus GyHKIIMA MHOTHX repeMeHHbIX. [lokoopauHaTHbIi ciryck. ['paaueHTHBII
METOI.

10. 'apMonnyeckuii aHAIN3.

JuckpetHoe npeobpazoBanue Oypbe. Anroputm ObicTporo npeodpazoBanus Pypoe.

11. ITaker MmaTemaTn4yeckux Bbruncaennii MAPLE.

OOm1ast xapakTepucTHKa U HazHaueHue naketa. Mento. CripaBouHasi cucrema. THIbI,
npeoOpaszoBanus. Onepanuu.

12. 5SI3bIKk NpOrpaMMHpOBaHNS NMAKeETA.

BerpoeHnnslit si3p1k mporpammupoBanusi. Onepatopsl. [porenypsr.

13. I'papuxa

JIBymepHas u TpexMepHasi rpaguka. AHUMAaIHUsL.

14. MaTtemaTu4eckoe MOJeJTUPOBAHUE.

MopenupoBanue TMpoIeccoB B diekTpuueckux memsx. Ludposas oO6paboTka cHUTHAIOB.
MonenupoBanue HUGPOBBIX PUIBTPOB.

baHK KOHTPOJBHBIX 33aJaHUN W HMHBIX MaTEPHUANIOB, HCIOIB3yEMBIX B IIPOIECCE MPOIETYP
TEKYIIEr0 KOHTPOJIS ¥ TIPOMEKYTOUHOMN aTTeCTAIUN

[Ipencrasien B sokanbHOM cetn kadenpsl BMu® u nocrynen mo URI: \\aup.uisi.ru\norus,
maposib  ctynenta\Ooydenue\Kapeapa\d®I'OC-3+\Hanpasnerane 09.03.01 «ndopmatnka u
BBIYHCIIMTENIbHAS TeXHHUKa», mnpopmib«lIporpaMmaoe obOecrieyeHne CpENCTB BBIYUCIUTEIBHON
TEXHUKH W aBTOMATU3UPOBAaHHBIX cucTem»\/[uciuiuinHa: «BberuucnurensHas MaTeMaTHkay \BUJI
MeTo1. mocobus.pdf

3.4 MeToanuyeckre MaTepuajbl MPOBEACHUS TEKYIIero KOHTPOJS W MPOMEXKYTOYHOM
arrecTanMy 00y4arommuXxcst
1. ITpakTHueckue 3aHATHS 110 IUCLUIUIMHE.

3amaHusi  Ha BBINOJHEHUE IPAKTHUECKUX pabdoT mpeacTaBieHbl B kKomiuiekre YMK 1o
mucturmuae  (daitn  09.03.01 Tlpaktudeckne paboTei.doc) W B 3IEKTPOHHO-WH(POPMAITMOHHOMN


file://///aup.uisi.ru/логин

oOpazoBarenbHOM cpene, u goctynubl mo URL — http://aup.uisi.ru/2713000/

2. CamocTosTenpHas padoTa Mo JUCIHUILTHHE.

3amaHusi Ha BBIIOJNHEHHWE CAMOCTOSTEIBHBIX paboT mpencraBieHbl B KoMmiuiekte YMK 1o
muctumuinHe ((aiin 09.03.01 CPC.doc) u B 31eKTpoHHO-UH(DOPMALIMOHHON 00pa30BaTeNLHON cpene, U
noctymabl 1o URL — http://aup.uisi.ru/2713000/
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