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. TPEBOBAHMSI K PE3YJIbTATAM OCBOEHMHSI JUCHHUTITIJIMHBI

Tabauya 1.

[Tepeuens nianupyembIx pesyabTaTos 00YUYeHHUSI 110 THCUHILIHHE

[Lnanupyembie pesyabTarsl ocBoeHus

OIIOIT (xomneTeHUMN), TOCTHIKEHHE KOTOPbIX

obecrnieyHBaeT TUCHMUILIHHA

Ilepeuens nanupyembix
pPe3y/abTaToB 00Y4eHHS M0 JAUCUMILTHHE

OK-1

CriocobHOCTD K abcTpakTHOMY
MBIIUIEHHIO, 0000IIeH IO, aHanu3y,
CHCTEMAaTH3alluK U MPOTHO3UPOBAHHIO

3HaThb ~ OCHOBHBIE  TEHJEHUHH H
Hay4YHbIE HaNpaBJICHUsA pa3BUTHSA TEXHUKH,
MAaTepHalOBE/ICHUS H  TEXHOJIOTHH, MeTO/Ibl
abCTPaKTHOrO MBILIICHHUS.

YMmeTsb, HCITOJB3YS pasauyHbIe
MCTOYHHKH  MH(pOpMaLMK,  aHaIM3HPOBaTh
COCTOSIHHE HAYYHO-TEXHHYECKOH npobjiembl B
NpubOpPOCTPOUTENILHON 06IacTH M Ha 9TOI
OCHOBE OIIPEJEIUTD 1ICJIb UCCIICAOBAHHUS.

Brajiets mpuémamu nporsnosupopanus
TEHIACHUMH Pa3BUTHS PHOOPOCTPOCHHSL.

OK-2

CrnocoGHOCTRIO aelicTBOBATH B
HECTAHJIAPTHBIX  CHTYaLUsX, HECTH
OTBETCTBEHHOCTH 3a NPUHATBIE
pelIeHus

3HaTh METOIbI OpraHuszanmu H
NPOBEIAEHHS HM3MEPEHHH H  HCCICI0BAaHMH,
BKJIH04asi COBPEMEHHBIE METO/IbI NPOBEAEHHUs
HU3MEPHTEILHOIO IKCIIEPUMEHTA.

YMere 0OpabaTbiBath W 1POBOIHMTH
aHalM3 pe3yIbTaTOB H3MEPEHHIA.

Bnanets HaBbikamMu paGoThl B TIOMCKe,
obpaboTke, aHanu3e GOIBIIOr0 0ObeMa HOBOI
MH(pOPMaUMK U NPe/ICTABIEHHS e B KauecTBe
OTYETOB M MpE3EHTAlMH: COBPEMEHHLIMH
MH(POPMALHOHHBIMH TEXHOJIOTHSIMH "
CPEeACTBAMH H3/1aTE/IbCKOH ACATENILHOCTH PH
BeJleHUH  OuOnmorpaduueckoii paGoTel u
0(pOpMIICHHH 0TYETOB, peepaToB, CTaTel.

OIIK-1

Cnoco6HOCTH (hOpMYIIHPOBATE
HeTH W 3aJayd  KMCCJIeJOBaHUS,
BbISIBJIATE ~ MIPUOPUTETHI  PELICHUS
3a7a4,  BbBIOMpaTh W co3JaBaTh
KPHTCPHH OLICHKH

3HaTb  NPUHLMIBI  MOCTPOCHHUS W
OpraHu3anuu GyHKIHOHMpOBaHHUS
MHTEJUICKTYAIbHBIX H3MEPHTEbHBIX CPEJICTB
JU1A HaY4YHO-HCCIEJ0BATENBCKHUX LeJeH ¢
IIPOMBIIIIJIEHHOT'O IPUMEHEHHS.

YMeTb  nmaHHpoBaTh M CTaBMTh
KOMITBIOTEPHbLIH DKCIIEPHMEHT JUISl PEILEHHS
3a1ay Hay4YHO-HCCI1e10BATENLCKOTO
Xapakrepa; pabortatb ¢ Gazamu
H3MEPHTENbHBIX 3HAHHH H CHCTEMAaMM BbIBOJIA
MHTEJIJIEKTYaIbHBIX CPEJICTB H3MEPEHHI,

Branere metomamum mogenupoanwus,
HaCTPOMKH M JKCIUTyaTallid KOMIBIOTEPHBIX H
HH(pOPMALMOHHO-H3MEPUTENBHBIX ~ CPEJICTB
A 9QPEKTUBHOTO  PELICHHS  Pa3THuYHbBIX

3ajad.

[TK-1.

CIIOCOOHOCTBIO K IIOCTPOEHHIO
MaTeéMaTHUYeCKUX MoJelieli 0OLEeKTOB
HCCIIEJOBAHHUS U Bblﬁopy YHUCJIEHHOTO

3HaThb OCHOBBI [POCKTUPOBAHHU
HHTEJUIEKTYallbHBIX H3MEPHTEIbHBIX CPEJICTB.
OCHOBHEIE ITPHUHITNTIBI U METO/IbI




MeToza HX MOJICTTHPOBAHHUSL, | MCCIIEIOBAHMS, pa3paboTKH,
paspaboTke HOBOrO WIH  BBIGOP KOHCTPYHpPOBaHHs M NIPOM3BOACTBA TEXHHUKH, a
FOTOBOIO AIrOPHUTMA PEUICHHS 3a/1a4l_| TAK)KE MATEPHAIOB U IIEMEHTOB;

[l1aHupyembIe pe3yabTaThl 0CBoOeHUS Ilepevens maanupyempIx
OIIOIT (koMneTeHMH), T0CTHIKEHHE KOTOpbIX pe3yJabTaToB 00YYeHHUs N0 JAHCHHILTHHE
o0ecneunBaeT AUCHMILTHHA
pacueToB H TEXHHUKO- JJIEMEHTHYIO Oa3y npubOpoB U CHCTEM.
O9KOHOMHYECKOI0 000CHOBaHUS YMeTh BBIMOJIHATD MO/1eJIbHbI

KOMITBFOTEPHBIH  SKCIIEPUMEHT, TM0Jy4aTh W
00padarbIBaTh IKCIIEPUMEHTATLHBIE TAHHbIE.

Bnaners MeTo,/1aMH H
KOMITBIOTEPHBIMH CHCTEMAMM MO/ICJIMPOBAHUS
H  [POCKTHPOBAHHS  NPHOOPOCTPOUTENILHOMN
TEXHHKH M TEXHOJONHH, a TakKKe MeTOoJaMH
TEXHHKO-3KOHOMHYECKOI0 000CHOBaHHUs
paspabaTbiBaeMbIX MHTEJIEKTYaTbHBIX
CPEJICTB H3MEPEHHIA.

2. MECTO JUCUUILJIUHBI B CTPYKTYPE OIOII

Hucunumba «MaremaTnyeckue MOJIETHPOBaHHE NPHOOPHBIX CHCTEMAX» OTHOCHTCS K 0A30BOI
yact 0s10ka b1 yueGHoro miana.
llepeuenb npeamecTBYIOMKMX U MOCHEAYIOMHX JHCIIHIIIHH, hopmupyionmx o6iekyIbTypHBIe,
obmenpodeccHonanbhble U MPodecCHOHAIbHBIE KOMITeTEHIIHH
Tabruya 2.
IMocaenywmmue
JUCHHILIHHBI (TPYIIbI
| JIHCHMILIHH)

— T
No HanmenoBanue IpeamecrByrommue
n/n KOMITeTeHLIHH JHCUHIIHHBI

Obwexynomypnuvle komnemenyuu

I | OK-1. CnocobrocTh Kk H3meputenbhbie Hertopus H
abcTpakTHOMY HH(pOPMalIHOHHBIE CHCTEMBI. METO/I0JI0T U
MBIIIJIEHHIO, MeTtposaoruyeckoe npHOOpoOCTpOCHHS.
0000menuto, aHamu3y, | obecredyeHue CpeJICTB CoBpemenHbie
CHCTEMAaTH3allHU H U3MEPEHHUH. npobGIieMbl HayKH "
POrHO3UPOBAHHIO OcHOBBI CAIIP | npubopoctpoeHus.
CpeACTB U3MepeHHH HMudopmanmonnsie
TEXHOJIOTHH B
MPUOOPOCTPOCHHH.
Bemycknas
KBanupuKaroHHas padbora.
2 | OK-2. Cnoco6HOCTBIO UnTennexTyanbHblie OcHoBbI TEOPHU
JNEeHCTBOBATH B CpelCTBa U3MEPEHHii Ha/J1e)KHOCTH
HeCTaH/1apTHbIX
CHUTYaLUsX, HECTH
OTBETCTBCHHOCTE 3a
IPHHSTHIE PEIICHHS |
Obwenpogheccuonanvrvie komnemenyuu
3 OIIK-1. CoBpemenHasi Mudopmannonteie
CnocobHOCTB MHUKPOCXEMOTEXHHUKA. TEXHOJIOTHH B
¢opmynupoBars  uenu npHOOPOCTPOEHHH.
| 1 3a7a4M CoBpemeHHbIE

wn




T
N IMocaeayiommue
No HaumenoBauue IIpeamecrByromue At
JAHCUMILIHHBI (TPYNIIBI
n/n KOMIIeTeHIUH JUCHHTLTHHBI
AHCHHILTHH)
HCClIeOBaHus, 3JIEKTPOIIPUBO,IBI
BBISIBJIATE IIPHOPHUTETHI npudOpPOCTPOEHHUH.
peLLIE.‘HHS! '321)121'—1, Hayqno-
BBIOMpPATh M CO31aBaTh McceoBaresbekas padbora.
KPUTEPHH OLIEHKH [IponsBoacTBeHHas
| NpPaKkTHKA.

lIpogheccuonanvnvie komnemenyuu

4 [TK-1. W3meputenbueie " CoBpemeHHBIE
CIOCOOHOCTEIO K | HHPOPMAILMOHHBIC CHCTEMBI. IIEKTPONPHBO/IBI
MOCTPOEHHUIO Mertponoruyeckoe npudOPOCTPOCHHH.
MaTeMaTHYECKUX obecrieyenne CpeJICTB Mudopmanmonnsie
Mozenen 00BEKTOB | H3MEPEHHUH. YCTpPOHCTBA
HCCJICIOBaHH S u OcHOBBI CAITIP | po6OTOTEXHHYECKHX CHCTEM.
BBIOOPY ~ YHMCIEHHOTO | CPEACTB H3MEPCHHH. BeimyckHas
METO/1a UX KBaTH(UKaLHOHHAS paboTa.
MOJETHPOBaHUS,
pazpaboTKe HOBOTO HJIH
BBIOOD rOTOBOrO
alropuTMa  peLICHHUs
3a71a4u

3 CTPYKTYPA U COAEP KAHUE JTUCIHUITJINHBI

3.1 CTPYKTYPA JUCUHUILJINHBI
OO01mas Tpy10eMKOCTb JIUCLIUILIHHBI COCTAB/SET 6 3aUeTHBIX €IUHHMLL, 216 yacos.

TpyroeMKocTh THCHHMILIHHBLI B BH/IbI Y4eOHOH padoThl

Tabnuna 3.
Bua yuebHoil paboThl Beero uacos CBM:CTp

AyanTopHBIe 3aHATHA (BCEro) 84 84
B Ttom uucne:
JlaGoparopubie paGots! (JIP) 34 84
CamocTosiTesibHas paGora (Bcero) 132 132
B Tom uumcne:
HMuauBuayanbHBIE AOMALLIHHE 3a1aHus 105 105
Bua npomerkyTouHO# aTTecTaumH (3a4eT, IK3aMeH) Dk3amen, 27 | Dk3amen, 27

UTOI'O: yac 216 216

3a4. el. 6 6




Pacnpenenenne yuebnoii Harpysku no pasenam AHCUHILIHHbBI

Tabauua 4.
[ Buabl yueGHOH Harpy3ku u ux
TPYJIOEMKOCThb, YaChl
d |
= HaumeHosanue - 2 i . S
= pasjie/ia AMCLMILIHHDI = 2E| 2k o 2
al =
2 5 | EZ|&%| O o
S | E%18%8 5
= = 2a!
| OCHOBHbBIE MOHATHS TEOPHH MOJIEJIMPOBaH U 16 21 3
2 CroxacTHYecKoe MOJIeIMPOBaHIE 17 21 38
3 MozenrpoBanue cirydaiiHbIX Yyncen 17 21 38
4 Onrtumu3anus MoaeIMpoBanms 17 21 38
5 Maremaruueckoe moaenuposanue UUC 17 21 38
HTOI'O: 84 105 189
3.2 COOAEP)KAHUE JIMCUUIIJIMHBI
Jlexuun
He npexycMorpensi miianom.
IIpakTiyeckue 3anaTus
He npexycemorpensl niianom.
JlabopaTopHble 3aHsATHSI
Tabnuna 7.
TTa6 Homep Tema nabopaTopHOro 3aHATHS U NEpeyeHb Tpynoemkocts
ao.
pa3zziena JNUAAKTHIECKUX €THHHUIT . 4acoB
3aH.
1 i JlaGoparopnas paGota Nel - 3nakomcTBo ¢ naketom MATLAB A
2008
5 : Jlaboparopnas pabora Ne2 - [Iposesenue BeumcieHHH 6e3 M- 4
daiinos
3 i JlaGoparopnas pabGota Ne3 - IlpoBeseHHe BBIYMCIACHUH C 4
nomouibio M-(aiinon
4 [ Jlabopatopnas paGota Ne4 - Peanuszaumst BbIUMCICHMI ¢ 4
nomousio rpadudeckoro unrepdeiica (GUI)
5 I JlaGoparopuast pabora NeS - MaTpHuHble KOMIIEKCHO3HAYHBIE 4

7



a6, Homep Tema naGopatoproro sausitus u nepeuens TpynoemkocTs

- pasznena JMUIAKTHYECKUX eTUHMUIL . 4acoB
BBIYUCIICHUS

6 2 JlaGopaTopuas pa6ora Ne6 - Wutepnonsuus. 4

. 5 JlaGopatopnas paGora No7 - Pewienne  06bIkHOBEHHBIX 4
Iu(hepeHIHaIbHbIX YpaBHEHHIT,

g 5 JlabopatopHas paBora Ne§ - Busyanuszauns  nanupix. 4
[Tommuomer. O6padoTka pe3yJbTaToB dKCIIEPUMEHTA

9 5 Jlabopatoprass  paGora  Ne9 - Chopmuposars  u 4
BU3yallu3UpPOBATh CUIHANIBI 3a1aHHOH GOPMBI

10 3 Jlaboparopuast paGora Nel( - Copmuposate crpykTypHbIe 4
CXEMBI

11 3 Jlabopatophas paGora Nel1 - [loctpouts BupTyanbubie Mogenn 4

12 3 Jlabopatopuas paGora Nel2 - Hccnenosanune  coiicTs 4 ]
npeodpasoBanust Pyphe MHCKPETHBIX CHIHAJIOB,

- 3 Jlaboparopnas pa6ora Nel3 - Cunres UA(pPOBBIX GUILTPOB B i
cpene MATLAB

14 4 Jlaboparopnas pabora Nel4 - MogenvpoBanue HenHHEHHBIX A
CHCTEM YIIpaBJIE€HuUs

s 4 JlaGopatopuas paGota Nel5 - Crartiermucckas obpaboTka 4
OHOMEPHOM BBIOOPKH

16 1 JlaGoparopuas paGora Nol6 - MopnenupoBanne cnyuaitnoit 4
BCIIMYHHBI C 3a/IaHHBIM 3aKOHOM pacrpe/ieeHus

{7 4 Jlabopatopnas paGota Nel7 - AHanus maHHBIX B JMHCHHORN P
PErpecCHOHHON MOaeH

18 " JlaGoparopras pabora Nel8 - Marpuunsie onepauuy B cpeje %
MATLAB

5 3 Jlabopatopuas pabora Nel9 - ['paduueckue mnocrpoenus B 4
cpene MATLAB

20 ’ Jlaboparopnas paGora Ne2( - [lporpammupoBanne B cpene i
MATLAB

21 . JlaGoparopras paGora Ne2l - Busyanbhoe MO/ICJIMPOBaHHE A

) JAMHAMHYECKHX CHCTeM B cpesie MATLAB
Htoro: 84




CamocrositesibHasi padoTa cTyeHTa
Tabnuua 8.

Pazaen [Tonpa Bua camoctoaTensHol pabotel ctyaenTa (CPC) u nepeueHs TpynoemkocTs,
JHCUHNTHHBI 3aen AUOAKTHYECKHX €JHHHL HacoB

21

Bbinonsen1e HHAWBHIYAIbHONO JAOMALIHErO 3aaHus.

CamocrosTenbHas pabora no teme «OCHOBHbIE PUEMBI
pabotsl ¢ nakeroM Matlab. Paspabotka unrepdeiica 21
Mo/1b30BaTENA»

CamocrosTrenbHas pabota no reme «CraTuyeckue MOJeH.

21
O6paboTka 3KCepUMMEHTaIbHBIX JIaHHBIX)

BbinonHeHHe MHAMBHAYATBHOIO JOMALLHEro 3ajaHus.

3 IlpoBepka cTaTUCTHUECKUX TUMOTe3 KpuTepuamu [Tupcona,
Konmoropoga, cepuii, Tpenaa. Haxoxaenue npomaxos B
IKCMEPUMEHTANbHBIX AAHHbIX.

CamocrosarenbHas pabora no Teme «JIMHaMHuecKHe MOJEIH,
onucbiBaembie OJTY (3apauamu Kotin v KpaeBbiMu 21
4 3a1a4amm)».

CamocrosrenbHas pabdora no reme «JluHaMHyecKHe MOJEIH,

OMHUCBIBAEMBIC YPABHEHHAMMK B HACTHBIX MPOHU3BO/IHBIXY.

CamocrosTenbHas paboTta no TeMe HHAWBHyalbHOM
3a4yeTHOH paboThl.

Dk3aMmeH CamocTosTenbHas pabora no NoAroToBKe K 3K3aMeHy 27

Hroro: 132

4. IEPEYEHb YYEBHO-METOJUYECKOI'O OBECINEYEHWA JJIsA
CAMOCTOSTEJBHOU PABOTHI OBYYAIOIIUXCS 1TO JUCHUTIVIMHE

ﬂ.ﬁﬂ CaMOCTOSTENBHOM paGOTBI CTYIACHTaM PEKOMCHIYHOTCH CIcaOyroue MaTepHalibl:

1. MaremaTHyeckue MOJeIMpPOBaHUEe NPHOOPHBIX CcHcTeMax: YueGHO-MeTol. nocobue K
camocTosTeNbHbIM pabotam / Camap. roc. TexH. yH-T; Coct. A.O. Kpbuios. Camapa, 2014. 9c¢.

2. http://www.chemometrics.ru/materials/textbooks/matlab.htm

5. OBPA30OBATEJIBHBIE TEXHOJIOI'HA

IIporpamMma JUCHMIUTMHBI «MaTeMaTH4ecKoe MOETMPOBAaHHE [IPUOOPHBIX CHCTEMAX) BKIIIOYAET
B cebs mabopaTopHble 3aHATHS M CaMOCTOATENbHYIO paboTy cryaenta. OcBoeHue Marepuaa
JTMCIIMTLINHBI 3aKaHYHBACTCS 3K3aMEHOM.

NHuTepakTHBHBIE 3aHATHSA
[11anoM He npexycMOTPEHbI



6. ®OPMbl KOHTPO.JI51 OCBOEHUS AUCLMITIUHbI

6.1. Tlepeuenn oneHOUHBIX CPEICTB /151 TEKYIIEro KOHTPOJIs1 0CBOCHHSI IHCIHILIHHbI

Texywan ammecmauua cryneHToB npOM3BONMTCS B JAHCKPETHBIE BPEMEHHbIC WHTEPBAIbI
JICKTOPOM M MPENoAaBaTe/IAMH, BeAYUIMMH 1a0opaTtopHble paboThl M0 AMCIMIJIMHE B CJICAYIOLIUX
dopmax:

- NUCbMEHHBIC JIOMALIHHUE 3a/1aHHA;

- BbITIOJIHEHHE J1aDOPaTOPHBIX paboT;

- cobecenoBanme;

- 3a11Ta 1TabOpaTOPHBIX paborT.

Pyoexcnaa ammecmayun cTynenToB npou3BoAMTCS 110 OKOHYAHHH U3yUYeHUs pa3aenos 1-3 u 4-5
B (hOpMe TeCTUPOBAHMS.

IIpomescymounsiii KOHMPOAL CTYIEHTOB 1O JUCLHILTHHE NPOU3BOANTCH B hopMe IK3aMeHa 1o
OKOHYaHHH CeMecTpa.

6.2. Cocta (oHIA OLEHOUHBIX CPEACTB /LISl POBEIECHHUS NPOMEXKYTOYHOM
aTTecTalHH 00y4arMMUXCs 10 AHCHHN/INHBI

[IpomeskyTounas aTTectauus mo pesynbTaTaM cemecTpa MO AMCIHILIMHE NpOXOaUT B hopme
YETHOrO JKk3ameHa. POH/I OUEHOYHBIX CPEACTB NPUBOAMTCS B [IpHiokenun 4 K paboueii nporpamme.

7. YYEBHO-METOAUYECKOE U UH®OPMAILIMOHHOE OBECNEYEHUE
JUCHHUITJIMHBI

7.1. Ilepevens 0CHOBHOI M 10NOIHATENbHOI y1eGHOI JIUTEPaTyphl

Tabauya 8.
OcHoBHasi auTeparypa
Ne VYuebnuk, yuebHoe nocodue Pecypc Kosn-go
n/n HTB CamI'TVY IK3.
I HYocrkosckuit b, K.  Monenuposanue u  anroputMmusanus KHuxHbIH 40
NPOLECCOB  YNPABICHUS B CTOXACTHYECKHMX  CHCTEMax ¢ houx
unppoBbiMu  perynatopamu  [Teker] @ yueb.nmocobue  /
I'oc.obpa3zoBar.yupexaenue BbICLLITPOd.00pa3oBaHus
Camap.roc.texu.yn-r. - Camapa : [6. n.], 2005. - 134 c.
ui.,tabin.,rpag. - ISBN 5-7964-0610-8,
2. l'onybesa H. B. MaremaTudeckoe MOAEIMPOBAHHE CHCTEM H KHuxHbIH 8
npoueccos [Tekcr] : yue6.mocobue / H. B, onyGepa. - CIIG. : hoH
Jlaus, 2013. - 191 c. - (YueGuuku ans By3os. Cren. mut.). - ISBN
978-5-8114-1424-6
3. Oydaes, O. B. KoMmnbioTepHble TeXHOIOTHH B NPHOOPOCTPOCHUH KHukHBII 10
[Texct] : yue6. nocobue / D. B. ®ydaes, JI. U. Pydacsa . - M. : Gounnx
Axazemus, 2009. - 334 c. : un. - (Beicur.npod.obpazopanue). -
bubanorp.: c. 329. - ISBN 978-5-7695-4718-8
l -
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JononHuTenbHas IuTepaTypa

Ne YuebHuk, yueGHoe nocoGue, MOHOTpadus, CIpaBOYHas Pecypc Koi-Bo
n/n nUTeparypa HTE CamI'TY K3,
1. Boskos  B.JL.  Monenuposanue NpOLECCOB M CHCTEM B KHmkHbII 5
npubopoctopoeHnn.  YyeGHoe  mocobue s CTYIEHTOB dbonn
TCXHUYCCKHX CHECHHATBHOCTEH JHEBHOW, BeuepHeH M 3a04HOl
dopm 0Oyuenus. — Apzamac, AITU HI'TY, 2008. — 143 ¢,
2 Adanacwepa O.B. Teopus u npaxrtrka MOJICJIHPOBAHUS CIOKHBIX KumxHbrit 5
cucreM: YueGHoe mocobue. — CI16.: C3TY, 2005. — 131 ¢ (ouj [
Meroanyeckne ykasanusi u Matepuabl
No JlaBopatopHble mpakTHKYMBI, MeToMYeCK e yKasaHus, ydyeOHo- Pecypc ' Kon-Bo
n/m METOJIMYECKHE 11ocoOus HTB CamI'TY IK3.
I Kpeuio A.O. VueGHo-meromuueckoe nocodue K nabopaTtopHbIM KHukHbIi# 30
padotaM 10 JucuMILMHe «MatemaTHyecKue MOJIeJIMpOBaHKeE bonn
nprOOpHBIX cucTeMax» Camapa: Camap. roc. TexH. YH-T. - - 2014,
- 68 c. i ]
Ilepuoanyeckue n3ganus
No KypHanbl | Pecypc Kon-Bo
/1 HTB CamI['TVY IK3.
1. IIpuGopoctpoenue u cpeacrsa aBromatuzaumuu HuranbHeli 3an 1
2L I1puGops! u cucremsl. Ynpasienue, KOHTPOIIb, IMATHOCTHKA | Ynranbuernii 3ai 1 ,
3 KOHTpobHO-H3MepHTeIIbHBIE TPUGOPDI H CHCTEMBbI YuTtanbHblii 3a1 1 |

7.2. IlepeueHn pecypcos HH(POPMANHOHHO-TEJIEKOMMYHHKALIHOHHOM CeTH "Hurepuer»:

- Daekrtponnas Oubnuoreka jamccepraimii PI'b (ZOCTYN ¢ KOMIBIOTEPOB, YCTAHOB/ICHHBIX B

Hay4HO-OnbmHorpapuyeckom otaene HTB CamI ' TVY);
- BUHWTH (moctyn ¢ KoMIboTepos YHUBEPCHUTETA);
- POCHATEHT (zoctyn ¢ koMnbioTepoB YHHBEPCHUTETA);

- Kojieke (moctyn ¢ komnbrotepoB yuusepenTera):
- eLIBRARY.RU (nocTyn ¢ komnbioTepos YHHBEPCHUTETA);

- ScienceDirect (Elsevier) (ZocTyn ¢ KOMIbIOTEpOB YHUBEpCHUTETA);

- Scopus (mocTyn ¢ KOMIBIOTEPOB YHUBEPCHUTETA);

- ObC u3narenscria «Jlauby (htip://e.lanbook.com/, JAOCTYII C KOMITBKOTEPOB YHHUBEPCHTETA);

- DiekrponHas Gubauoreka TpyaoB cotpyanukos Cam[ TV (mocTyn ¢ moboro koM blOTEpA).

7.3. llepevens mHPOPMAUHMOHHBIX TeXHOIOIHI, HCIIOTb3YEMBbIX IIPH OCYHIECTB/IEHHH

oﬁpaaona'reﬂbuoro npouecca mo JHCUHILIHHE

[IpoBenenne yacTn MaGopaTOPHBIX 3aHATHI MPeTyCMATPHBAET UMHTALHOHHOE MOJIeTUPOBaAHHE

OTZEJbHBIX 0JIOKOB H3MEPHUTENIBHBIX IPUOOPOB.
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8. MATEPUAJIBHO-TEXHUYECKOE OBECIEYEHUE AUCHHUITJIMHBI

1. llpakTHYecKHe 3aHATHS:

- CHICLHATN3UPOBaHHast ayiuTopus Ned10/8, ochalernas 12 KoMIbIOTepaM.

- crenuanusuposantoe [10 (Matlab Suite Group All Platform Licenses Classroom KonrtpakTt Ne
344-A3-07 ot 21.09.2007).

2. JlabopaTopHble 3aHsaTH:
- clielianusuposantas aymutopus Ne410/8, ocnamentas 12 komnbiotepamu;

- cneunanusnposanHoe I10 (Matlab Suite Group All Platform Licenses Classroom KonTpakt No
344-A3-07 ot 21.09.2007).

3. [Ipouee:
MarepuansHo-Texunyeckoe obecneyenne HTB CamI' TV, MBL[ DAUT.



AHCUHTLHHDL (HAUMEHOBaHUe Oucyununbi)

JlonoiHeHUs M H3MeHeHUs K paboueii nporpamme

CHCTEeMAax

MaremaTtuueckoe MO/1eTHPOBAHHE NPHOOPHBIX

110 HANPABICHHUIO (CrielHanbHoCTH) [IpuGopocTpoenne npopumo Ipubopocrpoennue

Ha 20 /20__ ywu.r.

YTBepsxkaaro
[Tpopekrop no yue6uoit padoTe

(moanuce, pacumdpopka MOIIHCH)

5 b 20... 1

B paGouyio nporpammy BHOCsTCS CIEeAYIOUIME H3MEHEHHUS:

1 | E——

W3menenus B PI1J] paccMoTpens! u 01100peHBbl Ha 3acenanuu Kadeaph

HUMEDP MpOTOKOA 3ace anns Kadeaps aara NOANKCH 3aB, Kadeapoi pacuinpoBKa noanuck
Pykosoautens OITOI1
uighp HAUMEHOBAHIE dama AUUHAR NOONUCH pacwugiposra nodnicy

OTBeTCTBeHHBII 110 pod IO

uighp HAUMEHOSAHUE dama

W3menenus B PI1JT ono6pens: Ha sacenannn MCO

JUMHAS ROONUCH paciunghposra noonucu

Has3BaHue (hakynbTeTa

" n 20 r n
Ilpencenarens MC®
dama AUNHAS NOONNCH pacuugpposka nodnucu

COI''TACOBAHO:
3aBeyrOlIHi BIMyCKaroLIei Kadeapoii
Halenoeanue kagedpo aama AUYHAR NOANUCE pacuigposka nodnucy
Hauansuuk YBO

dama AUNHAA NodRucy pacuingposka noonucu



Ipunosicenue |

K pabo4eii mporpaMme AHCHHILINHLI
«Mamemamuyeckoe moderuposanue npUbOpHbIX Cucmemaxy

AHHOTALMS PABOYEN MPOTI'PAMMBI

Jucuunnmna «Maremaruueckue MOJCIHPOBAHHE NPUOOPHLIX CHCTEMAX» SBJACTCS YACTHIO
IIHKJIa MaTeMaTHYeCcKHX ¢ ECTGCTBGHHOHEI.)/‘IHI:IX AHUCIHUIIIIMH - MOJATOTOBKH Ma]"HCTIJOB [0  Ha
fpaBienuto  nmoarotosku [TPUBOPOCTOEHUE. Hucunnimua  peanmsyercs  na dbakyrsTeTe
dBTOMATHKM ¥  HHOOPMALMOHHBIX TEXHOJIOTHil Camapckoro  rocynapersennoro TEXHHYECKOT0
YHHBepcuTeTa Kadenpoii «MHPOPMallMOHHO-H3MEPHTETLHAS TEXHUKAY.

CIIOCOOHOCTBIO K abCTPaKTHOMY MBINLICHHIO. 00001eHNIO, aHAM3Y, CHCTEMATH3ALHH |
nporuosuposanuto (OK-1);

CrniocobHOCTRIO elicTBOBATH B HECTAHAAPTHBIX CUTYalMsIX, HECTH OTBETCTBEHHOCTE 3a
npunsThIe peeHns (OK-2);

CII0COOHOCTH (POPMYIHPOBATE e U 3a1a4n HCC/ICIOBAHUS, BBIABIISTH IPHOPHTETHI PeIlICHHS!
3a71a1, BLHIOMPATh M CO3J1aBaTh KPUTEPUH OLICHKH (OIIK-1);

CMOCOOHOCTBIO K MOCTPOEHHIO MATEMATHYECKHX MOJencii OOBEKTOR HMCCIIEIOBAHUS W
BBIOOPY HYHCIIEHHOTO MeToaa HX MOAEIMpoBaHus, pa3padOTKe HOBOTO WM BBLIGOP TOTOBOrO
allropuT™a perieHus sanauu (I1K-1).
Coneprkanne JUCHMITIHHBI OXBAThIBAET pa3lIeJIbl MOJIC/IMPOBAHHE NPOLIECCOB U cuctem B UUT.
MAaTEMaTHYeCKOE MOJIETMPOBAHME CUTHANIOB, MOIE/THPOBAHHE IpHOOPOB U CHCTEM.
[IpenonaBanue AMCLUMITHHEI PCIYCMOTPCHBI  CJICAYIOUIHE BHIbI KOHTPOMS: TeKYIIHd KOHTPOJIb
YCIEBAEMOCTH B (hOPME TPOBEPKM JOMAIIHHX 3a11aHuH, pyOeKHBIH KOHTPOJL B (hOpMe aTTecTamuu
ABQXK/IBI B CEMECTP M0 pesysbTaTaM TEKYLIero KOHTPOJIs, MIPOMEXKYTOUHBIH KOHTPOIL B (hopme
IK3aMEH.
Obmias TpymoeMKOCTh OCBOEGHHS JUCHHTIIMHBI COCTABASET 6 3aYeTHBIX €JMHHULBI, 216 wyaca.
[Iporpammoit  auctmmnanusl IpeycMOTpeHbl:  nabopaTopHble (84) 3anstus u 132 wacos

CaMOCTOsATEIbHON paboThI CTYAeHTa.
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Hpurosxcenue 2
Mertonnueckne ykazanns 113 camocrositensHoii padoTeI 00yuaomuxcs

Jl1s1 yeneusoro ocyuiecTBIeHHs caMOCTOSTEIbHOI paboThl HEOOXOAUMBI:

1. Komnnekensiii  noaxon opranusanmu CaMOCTOATENBHOM  paboThl 1Mo Bcem  hopmam
ayJIUTOPHOMN padoTHhI;

2. CoueTanue HECKONBKHX BHIOB CAMOCTOSITE/ILHO paboThI;

3. Obecneuenne KOHTPOIIS 3a KauecTBOM YCBOECHHS.

Bunbr camoctositenshoit paGoTsi:

- 014 061A0€HUS 3HAHUAMU: YTEHHE TCKCTA (yueOHMKa, JONOIHUTENBHOI JIUTEepaTypbl, HAYYHBIX
MyOIMKauui); CoCTaBleHHE IIaHA TeKcTa: rpapuyeckoe u30OpakeHue CTPYKTYPBl TEKCTa;
KOHCIIEKTHPOBAHHE TEKCTa; paboTa CO CIpaBOYHMKAMH: paboTa ¢ HOPMATHBHBIMH JIOKYMEHTAMU;
yueOHo-Hcele10BaTebCKas paboTa; HCMOb30BaHHe KOMIIBIOTEPHON TeXHHUKH, MHTepHeT 1 np.;

- Ol 3AKPenieHus u Cucmemamusayuu sHanuil: paboTa ¢ KoHCTeKTOM Jjekiuu (06paboTka
TEKCTa); aHaNMTH4YecKas pabora c (bakTHYeckuM  MaTepuaioM (yueOHuKa, JOMOIHHTEILHOI
JUTEPATyphl, HAYYHBIX MyOJIMKaNHKH, aynuo- u BHICO3AMMHCEN ); COCTAB/IEHHE TJIaHA H TE3HCOB OTBETa;
CocTaBlicHHe TabJMIl M CXeM JUIi  CHCTEeMaTH3alliy (hakTHyeckoro Martepuana; H3yueHue
HOPMATHBHDLIX MaTCpHaJIOB; OTBEThl Ha KOHTPOJIbHBIC BOIPOCHI, aHATMTHUYECKAs obpaborka Tekcra
(anHOTHpOBaHKeE, peleH3HpoBaHHe, pedepupoanne 1 p.); NOATOTOBKA COOOIICHHI K BbICTYII/ICHHUIO
Ha KOH(EPEHLHH; MOATOTOBKA IOK/IA/IOB; COCTABJICHHE oubmorpadun; Tectuposanue u p.;

-0l Qopmuposanus  ymewuil: pelieHHe 3ajad W YHpaXKHeHHH no obpasiy; pelieHue
BAPHATHBHBIX  3ala4 W YMPAKHEHWH; BBINOIHEHHE uYepTeXel, CXeM:; BBITOIHEHHE pacyeTHo-
rpajguyecknx paboT; penreHne CHTYallMOHHBIX [POU3BOJACTBEHHBIX (MPOGECCHOHANBHBIX) 3aja4:
MOICJIMPOBAHHE  pasHBIX  BHJOB U KOMIIOHEHTOB  MPO(MECCHOHAIBHOI JIEATEILHOCTH;
IKCIIEPUMEHTANIbHO-KOHCTPYKTOPCKas paboTa; MCeiIe10BaTeNbCKAs H [IPOEKTHAS pabora.

OtaenbHO CneayeT BbIACIHTH MOATOTOBKY K 9K3aMEHAM, KaK OCOGLIii BHI CaMOCTOSITEIbLHOM
paboThl. OCHOBHOE €ro OTJIHYHE OT ApPYTHX BHJOB CaMOCTOSATEIbHOH paboThl COCTOMT B TOM, YTO
oOywarolecs pemaroT 3a1a4y aKTyaTH3alkd H CHCTeMAaTH3aliuI yueOHOro marepuana, npuMeHeH s
NPHOOPETEHHBIX 3HAHMM M YMEHHH B KauyecTe CTPYKTYPHBIX 39JIEMEHTOB KOMIIETEHIIHH,
(popMHpOBaHHUE KOTOPBIX BBICTYNACT LENBIO H Pe3yNIbTaTOM OCBOCHHsI 00pa30BaTEIbHOM NIPOrPAMMBEI.

B o0paszoBarenbrom nponecce CamI'TVY MPUMCHAIOTCA J1Ba BH/IA CaMOCTOSATEIbHONW paboThl —
ayJIMTOpHas N0 PyKOBOACTBOM IpENoaBaTelis U N0 ero 3ajaHuio W BHEAYJAUTOpHAS - M0 3aJaHHUIO
lpenonasarens, Ho 6e3 ero HermoCpeICTBEHHOO YUacTHSI.

Ocno6HbiMu 8uUOaMu camocmosmenbnoil pabonmel cmyoeHmos ¢ yuacmuem npenodasame.nei
AGNAIOMCS.

TEKYLIHE KOHCYIbTAllHH;

- TipueM u pa3dop JOMAIIHUX 3a7aHuii:

- pHEM H 3allliTa 1abopaTopHbIX paboT;

- BBINOJIHEHHE Yy4eOHO-HCCIeN0BaTeNbCKOH paboThl (PYKOBOICTRO. KOHCYJIbTHPOBAHUE W
samura YHPC).

Ocnosnoimu 6uoamu camocmosmensnoii paGomoi cmyoenmos 0e3 yyacmus npenooasame.neti
AGNAIOMCS.!

- (OpMHUpPOBaHHE M YCBOGHHE COJCpXKAHHS KOHCTEKTAa JeKIMH Ha Gase PEKOMEH1I0BaHHOM
JIEKTOPOM  y4eOHOH  JIMTepaTyphl, BKJIIOYas HMH(OPMALHOHHBIE 0Opa3oBaTe/ibHbIE  PECypChl
(3MeKTPOHHbBIE YUeOHUKH, HIeKTPOHHbIE GHOIHOTEKH U ap.);

- IOJIOTOBKA K 1a00paTopHEIM paboTtam, ux ohopmieHue:;

- BLIITOTHCHHME JOMALIHKX 33/IaHUH B BHJIE IPOBE/IEHMs] THIIOBBIX PACYETOB M HH/MBHIYalbHbIX
paboT 110 OTAETBHBIM pa3jienam COAEpPKAHUS AUCIAILIHH H T.1L.:

- COCTaBJICHUE AHHOTHPOBAHHOTO CITUCKA CTATeH:

- COCTaBJICHUE IT10CCaAPHS;

- BBIIIOJIHEHHE MUKPOUCCIIEI0BAHH;

- COCTABJICHHC IIPE3CHTALIUI Ha TEMBI JIEKLIUH H JIp.;
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- KOMIBIOTEPHBIH TEKyIMi CAMOKOHTPOJIL M KOHTPOJIb YCNIEBAEMOCTH Ha Gase 3MEeKTPOHHBIX
00y4aroIHX TECTOB.

Meronyeckne ykazanns no noarotoske k 3amuTe 1o JabopatopHoii padore.

1. Usyunrs TCOPETHYECKYIO HaCTh, HEOOXOAMMYIO [UIS BBINOTHEHUS 1abopaTopHOH paboThl,
HCIONIBL3YA  MaTepuasibl  1abopaTopHoro [IPAKTHKYMa M YKa3aHHYI0O B HeM JOTIOTHUTETEHYEO
JIUTEPaTypy.

2. CoCcTaBHTb OTHET 1O BBINOIHEHHOH nlabopaTopHoit pabore.

Otyer nomxkeH comepkars:

- Les1b J1abopaTopHOit paGoTh;

- MICPEHCHD HCNOIB3yeMOro 060py0BaHus, IPOrPAMMHOIO 00eCTeYeHHS:

= TeopeTHqchy}o HacCTh, BK."HOLIaPOII_[,y[-O OIMUCaHue HCC."[G,E[,}'@MO]"O MCTO/Ja HIIH cpecacTsa
H3MEPEHUA, METOANKY OLICHKH MOrPENTHOCTH:

- CXEMY NMOAKITIOYCHHUs NPHOOPOB (IIPH HEOOXOAUMOCTH);

- IOPOOHOE ONHUCAHHE PEe3yTTbTATOB, HOTYYCHHBIX B COOTBETCTBHH C MOPAJAKOM BBITOTHEHHUS
nabopatopHoit paboTsl, [IPHBEICHHOM B J1abOpaTOPHOM MPaKTHKYMe:;

- BBIBOJIBI, CHOPMYIIHMPOBAHHEIE HAa OCHOBE II0yYEHHBIX B paboTe pe3yJIbTaToB.

3. O3HAKOMHTECS € KOHTPOJIBHBIME BONPOCAMH, MPHBEIECHHBIME B 1a00PaTOPHOM MpPaKTHKYMe,
NOATOTOBHTBL OTBETBI HA BOIIPOCHI, HCIOMIB3Ys, TPH HEOGXOIUMOCTH. JOTIONIHUTENILHYIO JIHTEpaTypy,
YKa3aHHYIO B IPAKTHKYME.

3azanus A19  goMawHed paboTHl Mo Teme: «Peanusannst  BblMCIeHMET ¢ MOMOMIBIO
rpaduyeckoro uHTepdeiican BKIOYAIOT H3YHCHUE 1 THIIOBOH pacyeT BCEBO3MOKHBIX IpaduKOB:

I; Peamnsosate  ycewennyio  Bepcmio Urpel  «O,  cYaCTIMBYMK» B BHIe
foceoBaTeIbHOCTH OKOH. Daiin MS Excel conepsur Gazy BOIIPOCOB-OTBETOB B (hopmaTte KOJOHOK:
A — Bonpoc, B — npasunbheii otser, CDE — HENpaBuibHbBIE OTBEThl, F — Hauucisembie 04ku 3a
BOIIPOC..

2. B macurraGupyemonm okne coznarthb MHTEp(Eiic, conepianieM GObUIMHCTBO YIeMEHTOR
Ma-JIMTPbl, C HEIbI0 aJanTHPOBATh €ro K Mporpamme MyTriangle 3. Tlo MrHOBEHHBIM 3HAYCHHSIM
HEPEXO/IHOTO NPOLECCa, CBA3AHHBIM C MOMEHTOM NOJIK/IIOUEHHS HAMIPSKEHHS K H3MEPHUTENTBHOM 1eny.

3 Peamnsosare «pemenne Tpeyronsunkan u Gosee coxHbe ¢yrkunn B GUI-nporpamme

Memooduueckue ykazanua no evinoanenurn pacuemnou oomawnen pabomot.

1. M3yanth MeTo «peanu3anus BLIMHCICHHIH ¢ MOMOIIBIO rpagpuueckoro uurepdeiicar.

HononuurensHas mureparypa mis H3YUCHHUS METO/1a H3MEPEHHS:

2 Wrman C.I1. Matemartnueckue pacuéTsr Ha 6aze MATLAR. bXB, 2005, Cauxr-ITetep6ypr,
Poccus, 640 c.

3. Hannuue rpaduueckoro MHTEpdelica Clly)KNT KOCBEHHBIM TIPU3HAKOM KOMMEPLIHAIN3YEMOCTH
[porpavmmHoro obecneyenus. IMo cymectsy coBpemenmble CTaHAaPThl M [0b30BATENLCKUE OXKH/Ia-
nus tpedyrot npucyrcersus GUI(Graphical User Interface) B moGoit nporpamme. Pasymeercsi, Bonpoc
O TOM, AB/A€TCA U M-(aiin nonHoneHHol nporpaMmoii, ocraercs JIUCKYCCHOHHBIM — MblI OTBEYAEM
Ha HEro IONOKHUTENbHO. B HayuHo-uccenoBaTenbekolt paGoTe MOKHO 0GXOMHTHCH Ges KaKHX-TO
000J109€K, JTOBOJILCTBYSACH KOMAHHOM CTPOKOH, HO Iydlle 3aTpaTHTh CPasy HEMHOrO BPeMeHH Ha
CO3JaHHUC 000JIOUKH, Y4TOOBI Janee B [MBHIM30BAHHbIX YCJIOBHSAX MPOBOJMTH BBIUUC/IUTE/ILHBIE JKC-
TICPUMEHTEBI U OTIAAKY COAEPIKAHHUSE MATEMATHUYECKHX MOJIEIIEH.

Onucanne pabotsl 1o coznanuo GUI IIPEBOCXO/IHO OMHMCAHO B MY.IbTUMEANIHHON CIIpaBKe: CM.
3aknanaky Help-> Demos->MATLAB->Creating Graphical User Interfaces miu daiin Macromedia
Player \demos\CreatingaGUIwithGUIDE.swf. Cm. Taiike paszen cnpaBku Getting Started->Creating
Graphical User Interfaces. Cymecrsyer TPH OCHOBHBIX LIAra: 3apHCoBKa JKeJaeMoro uHrepdeiica
(KHOTOYKH, TeCTOBbIe GOKCHKH M IIp.) B penaktope GUIDE, renepauns M-kona rpaduueckoii 060-
JIOYKH 1 MOAM(HKALUS [TOCIEIHEr0 U TEKCTA CBOCH PacyeTHOM MPOrpamMMBI C LEIbIO UX CBA3BIBAHMUSL.
[Tocnennuii mar Han6onee cymecrsenen. OTMeTHM. 4TO BbI3BAHHOW M3 rpaduyeckoro unrtepdeiica
lporpamve He BO30paHseTcs MHCaTh CaykeGHble COOBIICHHUS NO-TIPEXKHEMY B KOMaH/HOe OKHO. Hu-
KC pacCMOTPUM npocTeH i mpumep GUI-niporpammsl, BEIYHCISIONIEH CYMMY IBYX uncen A+B.
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(] Push Buttan

I uicontrol (result "1")

& Slider :
@' Radio Button : + BackgroundColar & et
M CheckBox i

BusyAction
ButtonDownFcn

queus it

duh EditTE)ii_'_-'-\
™1 Static Text
| =2 Pop-up Menu ||
EllListbox
[ Toggle Button

kﬂ Axes

CData [0x0 double ..
Callback my1(resul... 7

Clipping on ¥,

CreateFcn
DeleteFcn
Enable
1+ Extent

my 1 (resul...

figure (my1)
----- T yicontrol (ValueA "4")
— e[l uicontrol (ValueB "0")

Font&ngle normal -
Forthlame MS Sans ...
FortSize 8.0
: FortUnits points

~=TET uicontrol (texdt? "A<-- Nepemennue -->B")
—TET yicontrol (text3 "PeayneTat")

L] uicontrel (Closehly "3axpuTs")

~L9K} uicontrol (Go "Myex")

—{fl uicontrol (result"1")

FontWeight normal x
E3
‘Handle'Visibility on -
HitTest
HorizontalAlighrment

+H- ForegroundColor

on

280

4. [lops/10K BBINOJTHEHUS pabOTEHL.
4.1. Cuenapwuii nporpaMMbl TaKOB:

1) CripocuTs M0b30BaTEs, HCIOIB30BATH JIM HACTPOHKH 110 YMOITYaHHIO?

2) Yes — 3anate myTh K HOBOH 0ase, HOBBIN WIPKU(T K BH OKHA OTBETOB, 3aT€M M10Ka3aTh
IIKayry nporpecca npotecca (waitbar);:No — camum 3aaTth

3) B uukie mokasblBaTh BONPOCHOE OKHO, BEPHOCTH/HEBEPHOCTL OTBETA M CYMMApHBIii

oann u IMPEUTIONKECHHE ITPOJOIKHUTh
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[puioxcenue 3

Meroanyeckne ykasanusi 1u1st 06y4ai0MMXCS 110 0CBOCHHIO AHCIHIIHHbI

Bun Opranu3aius 1esTebHOCTH CTY/IeHTA
y4eOHbIX
3aHATHIA
Jlaboparopuas Ilpu noaroroske k naGoparoproii pabdoTe cienyeT OpPHEHTHPOBAThCA Ha
pabora CIEAYIOLIYIO METOJUYECKYIO JIHTEPATYpY:

Marematuyeckoe MojenHpoBaHHE TNPHGOPHBIX CHCTEMAX: YueGHo-MeTO 1.

nocobue x mabopatopHbM 3austiaM / Camap. roc. TexH. yH-T; Coct. 4.0. Kpwinos.
Camapa, 2014. 90c.

[Toaroroska k
DK3aMeEHY

[Ipu momroroBke k 9K3amMeHy HEOOXOIMMO OPUEHTHPOBATHLCH HA KOHCIEKTHI
TICKUMH  M3YUYCHHEIX CaMOCTOATENBHO, PEKOMEHIYEMYIO JHTEPATYpy W 3HAHUS,
[0JIy4CHHbIE MPH BBIMOIHCHUH NPAKTHYECKUX U J1a6OPATOPHBIX paborT.
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lpunoxcenue 4
MunncrepctBo o6pasosanus u Hayku Poccuiickoii Denepanyu

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJDKETHOE OBPA30BATEJIBHOE
VYUPEXJIEHUE
BBICHIEI'O [TPOPECCHUOHAJIBHOI'O OBPA3OBAHUS

«Camapckuii rocy1apcTBeHHBIH TeXHUYECKHi YHUBEPCUTET»
@axyabTeT aBTOMATHKH M HHPOPMALMOHHBIX TEXHO.IOTHii

Kadeapa undopmaunonno-uimepurenbnoii Texnmin

®OHJI OHEHOYHBIX CPEJICTB

TEKYIero KOHTPOJIs1 H MPOMEKYTOYHOH aTTeCTAHH

JAMCLMIUIMHBL  (MOJIyJis)/IpaKTHKKU: MaTteMaTH4ecKue MoJeTHpOBaHKe PUOOPHBIX
cucreMax

B COCTaBe OCHOBHO# 00pa3oBaTebHON MPOrpamMMBbl 110 Ha MPABIEHUIO [10NOTOBKH

(crieuManbHOCTH): 12.04.01 I'lpubGopocTtpoenue
OBH BBICIIETO
1o YPOBHIO = Marwucrparypa
o0pazoBaHus:

HaTpaBJIEHHOCTb (PO} UIIb) MPOrpaMMBl

Cocrasutens pabodeii mporpaMMsl _ /

Ilpenonasarens . - A.O. KpbuioB
(JIOJDKHOCTB, Y4€HOE 3BaHHE, CTEMEHS ) (noarnuce) (d.1.0.)
3aB. kadenpoii- pa3paboTYHKOM /// —

« 7'» o4 2015r. [ /AP B.C. MesenTtbeB

‘(fSaTHC) (©.1.0.)

Camapa 2015 r.
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[Tacnopr
¢onna oneHounbIX cpeacTn

AMCUMIIMHE (MOAY/I0)/MpaKkTHKe: MaTemaTHYeckHe MOeHPOBAHHE
NpUOOPHBIX cCHCTemMax
IIpaxkTuyeckue 3ansaTns He NpeayCMOTPEHBI IIAHOM

Ne Kontpoanpyemsie pasaesni Kon Haumenosanme |
n/m (TeMbl) IPAKTHKH KOHTPO.ITHpYeMOii OLICHOYHBIX
KOMIIETeHIIHH CpeacTB
1 | 1.1 3HakoMCTBO ¢ makeTom OK-1, OK-2 3amura nabopatopHo# pa-
MATLAB 2008 OOTBI.
1.2 IlpoBeaerue BbuncieHuit Ges
M-paiinos

1.3 [poBenenue BorumMCICHMIT C
noMmoueio M-paiinos

2 | 2.1 TIlpoBeneHHe BLIYUCICHHUI ¢ OK-2, OIIK-1 3ammTa nabopartopHoii pa-
noMouiso M-daitnos DOTBI.

2.2 MaTpHyHbIe KOMILIEKCHO3HAY-
HBIE BBIYMCIICHHS

2.3 nTepnonsmus.

3| 3.1 Pemenne 06BbIKHOBEHHBIX (- OIIK-1, IK-1 3ammuTa JabopatopHoii pa-
(bepeHLHaIbLHBIX YPABHEHHUH. 6otbl. PacuetHoe momarn-
3.2 Buzyanuzanus nasHbix. [lonu- Hee 3a1anue. Tecr.
HOMBI. OOpaboTka pe3ynbTaToB
IKCMEPUMEHTA

3.3 ChopmupoBath U BU3yaIH3n-
POBATh CUTHAJIBI 3aJaHHON (POPMBI

4 | 4.1 ChopMupoBaTh CTPYKTypHbIE [TK-1 3amuTel 1ab0paTOpHBIX pa-
CXEMBI bot. CobecenoBanue.
4.2 IlocTpouTh BUPTYallbHBIE MO-
Jenn

4.3 HccneoBanue cBOMCTB npeot-
pazoBaHus Oypbe TUCKPETHBIX

CUTHAJIOB.
5 | 5.1 Cuntes undpoBeix GUILTPOB B [1K-1 3awmmra nabopaTropHoii pa-
cpene MATLAB 6otel. Tect. Dk3amen.

5.2 MozaenupoBaHue HeJIMHENHBIX
CHCTEM YIIPaBICHHS

5.3 Crarucruyeckas o6paborka
OIHOMEPHOH BBIOOPKHU

B —

KoHTposibHbIE BONPOCHI 1151 MOATOTOBKH K 3amuTe J1a60paTopHbIX pabor.
1. Jlabopamopnas paboma Nel. 3nakomcTtBo ¢ naketom MATLAB 2008

Yro Takoe uHTEpHONALMS U annpokcumalsa? YeM oHH OTIHYaOTCS?

B uem 3aKmoyaeTcs METON HAMMEHBIINX KBAJIpaToB?

SBJIAKOTCA 1M HEOOXOAUMBIE YCIIOBUS MUHUMHM3AIIMK JOCTATOYHbIMU?

B KkakoM cirydae MOXKHO JIMHEapH30BaTh alPOKCHMHUPYIOLIYIO KPUBYIO?

C KaKoii neibio 1 KakuM 06pa3oM IPOBOIUTCS JIMHEApH3aLHs?
Koumponupyemvre komnemenyuu: OK-1, OTTK-1



2. Jlabopamopnas paboma Ne2. TlpoBeenue Beruuciennii 6e3 M-gaiinos
1. Jlaiite onpejeneHue reHepatbHOMH COBOKYIHOCTH, BBIGOPKH, pasMaxa BBIGOPKH H
00bemMa BBIOOPKH.

2. YTo MBI Ha3bIBaeM BapHAIIMOHHBIM M CTATHCTHUECKHM panom, GpyHKUH-eH pacrpe-
ACTCHNUs H CTAaTHCTHYECKON (YHKIMEN pacnpeaeneHus?

3. Kaxumu coiicTBamu o61a1aeT cratueTnyeckas GyHKIUs pacrpenese-Hus?

4. Haiite onpenenenne rpynmupoBaHHOIO CTATUCTHYECKOrO psiga. Kak CTPOMTCS THC-
Torpamma?

=8 Matb onpeneneHne CXOMMMOCTH 10 BEPOSTHOCTH.

Koumponupyemvie komnemenyuu: OK-1, OTTK-1

3. Jlabopamopnas pa6oma Ne3. TIpoBeneHne BEIYMCIICHHI ¢ [IOMOLIBIO M-¢aiinos
1 Ha3oBuTe BEIGOpOYHBIE YHCIIOBbIE XapaKTEPHCTHKH.
2. Yro TaKoe CTaTHCTHKH M JUIsl Yero OHM ClyKaT?
3 Kaxkumu cBolicTBaMu 10IDKHBI 001a1aTh OLEHKH?
[IpuBeuTe npuMeEpBI COCTOATENLHOM, HECMEIIEHHOM 1 Y (PEKTUBHOIM OLEHOK.
5. Yro Takoe dynxuusa npasaononobus? B uem CyUIHOCTh METO1a HAHGOBIIErO MPaB-
nomnojioous ?
Koumpoaupyemvie komnemenyuu: OK-1, OITK-1

onll

4. Jlabopamopnas paboma Ned. Peann3saius BbIMUCICHHH ¢ MOMOMIBIO TPahHYecKOro HHTEp-
¢eiica (GUI)
I Yro Ha3bIBaeTCs JOBEPHTEIBHBIM HHTEPBAIOM M JIOBEPHTEILHON BEPOSTHOCTBIO?

2, Haiite o61L1yI0 CXEMY MOCTPOCHHS JJOBEPHTENLHOIO HHTEPBAIA.

3 Kak usmenseTcs: 10BepHTENbHBIN HHTEPBAJ C YBelHYeHHeM HaxexkHocTH? C YBEJIH-
yeHHeM oObema BLIOOpKH?

4. Kak u3meHsieTcss NOBepUTEIbHBIA HHTEPBAT B 3aBUCUMOCTH OT TOTO, H3BECTHBI JIH

ApYTHUe napameTpel TOYHO HIIA HEeT?
Koumponupyemvie komnemenyuu: T1K-1

J. Jlabopamopnas paboma Ne5. Matpuutble KOMILIEKCHO3HAYHBIE BEIYHCIICHHUS
L B uem pasznuune Mex 1y QyHKIHMOHATBHOM U CTATUCTHYECKON 3aBUCUMOCTSAMH ?

2, YTo TaKkoe yCIOBHBIE MATEMaTHUECKOE OXKHAAHUE U IUCTIEPCHS ?

3. Kak HalTH MIOTHOCTH KOMIOHEHTOB M YCJIOBHBIE IIOTHOCTH, €CJIH (DYHKUUS — H3-
BeCTHa?

4. UTo Takoe KOppeIsHOHHbIIH MOMEHT, KOIPOHULMEHT KOPPeIALUM, perpeccus?

Konmponupyemoie komnemenyuu: OK-1, TTK-1

6. Jlabopamopnas paboma Ne6. Unteprnonsiusi.

1. KakoBa npu4nHa BOBHHKHOBEHHSI IOIPELIHOCTH 1O MOY.IIO (ha3ocaBUTatonero 6aoka?

2. Kak npou3sBoAMTCS OLIEHKA BIMSHUS MOTPEIIHOCTH 110 MOAYJIIO (a30CcABUraoLIero 61oka
Ha MOTPEIIHOCTD PE3YJIbTaTa ONPEACICHNs TapaAMETPOB rapMOHHYECKHUX CUTHATIOB?

3. KakoBa 3aBHCHMMOCTb TOTPEITHOCTH OT CTEHNEHH HE HACATBHOCTH (Pa3ocaBHraomero 61o-
Ka?

4. OT 4ero 3aBHCHT MOTPELIHOCTD H3-3a He HealbHOCTH (ha30caABUraromero 6;10ka npy onpe-
JICJICHHH MapaMeTPOB rapMOHWYECKUX CHIHAJIOB B aHATM3UPYEMOM METO/Ie H3MEPeHHs?

5. 3a ¢cYeT Yero MOMKHO YMEHBIIUTh BIHMSHHE MOrPEIIHOCTH M0 MOAY/IO (ha30CABHIAIOIIErO
0710Ka Ha MOTPEITHOCTE pe3y/bTaTa U3MEPEHHS [TapaMeTPOB rAPMOHUYECKHX CUTHAIOB?

Koumponupyemore komnemenyuu.: OK-1, ITK-1

7. Jlabopamopnas paboma Ne7. Peruenne 00bIKHOBEHHBIX AU((epeHIIHaIbHBIX YPaBHEHHI.



| [lepeunciure ocHoBHbIC OKkHa B MATLAB 1 00bSCHATE HX Ha3HAYCHHeE.

2 Kakum obpasom popmupyercs ouepennas komanaa 8 MATLAB?

3 Kak BbI3BaTh mpeapiayInyro koManay B MATLAB?

4 Kaxnm 06pazom MOKHO pelakTHpoBaTh mporpaMmsl B MATLAB?

5 Uem onpenensarorest GopMaThl NpeACTABICHUS YHCET [IpU BBIBOJIE pe3yJIbTATOB BHIYMCICHHUH
B MATLAB?

Koumponupyemuvie komnemenyuu; OK-1, TTK-1

8. Jlabopamopnas paboma Ne§. Busyanusauus nasubix. [1oIuHOMBL. O6paboTka pe3yabTaToB
9KCIIEepPUMEHTa

1 Kakue cucremurle nepemennsie MATLAB BbI 3HaeTe?

2 Ilo xakum mpaBuIaM GOPMHPYIOTCS HMeHa iepeMeHHbIX B MATLARB?

3 Kakum 06pa3om coXpaHsIoTes 3HaYeHHs epeMeHHbIX B (aillle i Kak MOKHO BOCCTAHOBHTE
3HAYCHHUS [IEPEMEHHBIX, HCTIOJIb3YEMbIX B IPE/bIIYIIHUX CeaHcax?

4 Kak BBoguTcst kommentapuii 8 MATLAB?

5 Kakue onepanuu u BeTpoeHHble GyHKIHN npuMensitotes 8 MATLAB?

Koumponupyemvie komnemenyuu: OK-1, TIK-1

9. Jlabopamopnas paboma Ne9. Cdopmuposats u BU3YaJIM3MPOBAaTh CUTHANBl 3aJaHHOMH
bopmbl

1. KakoBbI OCHOBHBIE BO3MOXHOCTH UCCIIENYEMON CHCTEMBI?

2. Kakum 06pa3om oCyIecTBISETCS HACTPOiiKa 1apaMeTpoB KOMITLIOTEPHOI ceTn?

3. Kak ocyuiectpisieTcs nepejada JaHHBIX MO KOMIIBIOTEPHON CETH B KOMIIBIOTEP-CEPBEP
CHCTEMBI?

4. Kakum oOpasom npousBoautes BbIOGOp Kanaia 610Kka M poaHaioroBbiX HCTOUHHKOB TOKA,
Ha KOTOPbIH BHIBOJAUTCA COOTBETCTBYIOIINI napameTp?

5. Jlnst Kakux Liesied UCTob3yeTest SHepronesaBucumas namsate EEPROM?

6. Kak ocymecTBisieTcs HaCTpoiKa apamMeTpoB MOC/IE0BaTENLHOTO NOPTa?

Konmponupyemwvie komnemenyuu: OK-1, I1K-1

10. Jlabopamopnas paboma Nel(). ChopMupoBaTh CTPYKTYPHbIE CXEMBI

I Kakum o6paszom B MATLAB MoryT 3a1aBaTbcsi 3Ha4EHHS 2JIEMEHTOB MaTPHIL?

2 Kakum obpazom B MATLAB ¢opmupyroTest ynopsii04eHHbIE MATPHIIbI?

3 Kaxne ¢yHKUMH MOXHO HCIONB30BaTh Ui (OPMHPOBAHMS BEK-TOPOB M MATpHL B
MATLAB?

4 Kaxue pynxkunn MATLAB MoxHO ucnosib3oBath A1 00pabOTKH BEKTOPOB M MATpUIl U
[OJIyYeHHUsl UHpopMaluu o HUX?

5 Kakue criocoObl oOpalleHus K 37eMeHTaM, CTPOKaM U CToa01aM 3a1aHHOH MaTpHLIbI CyIiie-
cTBYIOT B cucteMe MATLAB?

Konmponupyemvie komnemenyuu: [TK-1.

[1. Jlabopamopnas paboma Nel I. TlocTpouTh BUPTyaabHbIe MOJE/HN

I Kakne komanp! ucrnons3ytoress B MATLAB st moctpoeHust 0HOro H HeCKOMBKHX I'pa-
(GHUKOB B OJTHHX 0CSIX?

2 Kax 3amaroTcst pa3inyHble CTHIM rpaduKoB?

3 Kak 1006aButh k rpadukam CeTKy M3 KOOPJAMHATHBIX THHHUM, HA3BAHUS OCEH, JereH1y M 3a-
rOJIOBOK?

4 Kakum obpazom B MATLAB MOXHO BBOAMTH BEPXHHE M HHIKHHE HHJCKCHI C MOMOLIBIO
KOMaH/Ibl text?

5 Kakum 00pasom cTpostes rpaduku B TorapumMuyeckom maciurade?



Konmponupyemwie komnemenyuu: OK-1, TK-1

12. Jlabopamopnas paboma Nel2. Vccnenosanne cBORCTB npeo6pa3oBanus @Qypbe AHCKpET-
HBIX CUTHAJIOB,

1. KakoBBI OCHOBHBIE BO3MOMHOCTH HMCCIIETYEMOI CHCTEMBI?

2. Kakum 00pa3om ocyIecTBIsieTes HACTPOiKa napaMeTpoB KOMITBIOTEpHOMN ceTh?

3. Kak ocymecTBisercs nepeiada JaHHbBIX 110 KOMIBIOTEPHOH CeTH B KOMITBIOTEP-CEpBEp
CHCTEMBI?

4. Kaknm oGpasom npon3BoInTes BbIGOp KaHaia 6;10Ka LM(pOaHATOrOBBIX HCTOUHHKOB TOKA,
Ha KOTOPBIA BBIBOJAMTCS COOTBETCTBYIOLIHI 1apaMeTp?

5. JList Kakux Lesieid MCIomb3yeTes sHeprouesapucumas namsts EEPROM?

6. Kak ocyiectsnsercss HaCTpoiKka napaMeTpoB [0c/e/10BaTebHOTO NopTa?

Koumponupyemoie komnemenyuu: OK-1, [K-1

[3. Jlabopamopras paboma Nel3. Cunte3 indposeix GpuabTpos B cpene MATLAB
I Kaknm 00pa3zoM MOXKHO IIOCTPOUTH BEKTOPHYIO auarpaMmy B MATLAB?

2 Kak MOXHO OTpeJJakTHPOBAaTh co3aanHblii rpaguk 8 MATLAB?

3 Kaxum o6pazom B MATLAB M0HO coxpanuTh rpaduk B daiine?

4 Kak MOHO OTKpBITb rpaduk u3 daitia B MATLAB?

Konmponupyemvie komnemenyuu: OK-1, I[1K-1

14. Jlabopamopnas paboma Nel4. Monennposanye HeIMHEHHBIX CHCTEM YIIPaBIICHHS

1 Kaxk 3anaercs mecto xpanenus pabounx daiinos B MATLAB?

2 Yem ommyarores daitiel-cuenapun u Qaiinbi-gynkuuu B cpesie MATLAB?

3 Kak co3natorcsi, OTKpBIBAIOTCS, COXPAHAIOTCS M 3allyCKAIOTCS HAa MCHOJHeHHe M-(aiinbl B
cpene MATLAB?

4 Kak BbIIOJIHATH HECKOJIBKO CTPOK U3 OKHA peJlakTupoBanus B cpesie MATLAB?

5 Kaxue omeparopbl ynpapjieHHs BbIYHMCIMTEIBHBIM [POLECCOM CYIIECTBYIOT B Cpejie
MATLAB u xak onu paboraror?

Konmponupyemvie komnemenyuu: OK-1, I1K-1

15. Jlabopamopnas paboma Nel5. Ctatuctiyeckast 06paboTKa 0J1HOMEPHOH BEIGOPKH

1. KakoBBl OCHOBHBIE BO3MOYKHOCTH HCCIIENYEMOMH CHCTEMBI?

2. Kaxum 00pa3oM OCYIIECTBIISIETCS HACTPOFKa MapaMeTPOB KOMIIbIOTEPHOMN ceTH?

3. Kax ocyuiectsisieTcs nepejaya AaHHBIX [0 KOMIBIOTEPHOHW CETH B KOMIbIOTEp-CEPBEP
CUCTEMBI?

4. Kaknm oOpa3zom npousBogutcs BeIGOp KaHala 610ka [H(poaHaIoroBelX HCTOUHHKOB TOKa,
Ha KOTOPBLIH BEIBOJIMTCS COOTBETCTBYIOLIMH mapameTp?

5. JIis Kakux HeneH ucnosb3yercs JHeprouesasuckumMas namate EEPROM?

6. Kak ocymecTBisiercst HACTpoiika napameTpoB Mociie10BaTe/IbHOro nopra?

Konmponupyemvie komnemenyuu: OK-2, ITK-1

16. Jlabopamopnas paboma Nel6. MoaenupoBaHue clly4aliHON BETMUHHBI C 3aJaHHBIM 3aKO-
HOM pacrpeesieHusl

1. KakoBbl OCHOBHBIC BO3MOYKHOCTH HCCICAYEMOH CHCTEMBI?

2. Kakum 006pa3oM ocyInecTBIsIeTCs: HaCTPOiKa napaMeTpoB KOMITBIOTEPHOMN ceTH?

3. Kax ocyumiecTpisieTcs nepenada JaHHbIX [0 KOMIBIOTEPHOH CETH B KOMIIBHOTEP-CEpPBEP



CUCTEMBI?

4. Kakum 00pa3zoM npou3BoauTes BeIOOp KaHaa 610Ka H(PoaHaIoroBEIX HCTOYHHKOB TOKA,
Ha KOTOPBIH BBIBOJUTCS COOTBETCTBYIOLIHIH napameTp?

5. JIng xakux uenei ucnosnb3yercs sHepronesasucumas namsite EEPROM?

6. Kakx ocymecTBisieTcst HaCTpoiika mapameTpoB Mociie10BaTe/IbHOro nopra?

Konmponupyemoie komnemenyuu: OK-1, [1K-1

[7. Jlabopamopuas paboma Nel 7. AHaIN3 1aHHBIX B TMHEHHOH PErpecCHOHHON MOIENH

1. KakoBbl OCHOBHBIE BOBMOMHOCTH HCCICAYEMOH CHCTEMBI?

2. KakuMm 00pa3zom ocylecTBsSETCS HACTPO#Ka napaMeTpoB KOMITBIOTEPHOM CeTH?

3. Kak ocyuiectsigercsa nepejaya JaHHBIX 110 KOMIBIOTEPHOH CETH B KOMIBIOTEP-CEPBEP
CHUCTEMBI?

4. Kakum 00pa3zoM npon3BoauTes BLIOOp KaHana 010ka HHu(poanasoroBeIX HCTOYHHKOB TOKA,
Ha KOTOPBIHA BBIBOJHTCS COOTBETCTBYIOIIMIA apaMerp?

5. Jlns Kakux LeJied uenosb3yercs sHeproue3aBucumas namsitb EEPROM?

6. Kak ocyiecTBisieTcsi HACTPOHKa I1apaMeTpoB 1OC/e/10BaATENLHOTO mopra?

Konumponupyemoie komnemenyuu: OK-1, TT1K-1

18. Jlabopamopnas paboma Nel8. Matpuunble oneparuu B cpene MATLAB

1. KakoBBI OCHOBHBIE BO3MOYKHOCTH HCCIICyeMOH CHCTEMBI?

2. Kakum 00pa3om ocymecTBisieTcst HacTpoiika napamMeTpoB KOMIBIOTEPHOM ceTH?

3. Kak ocyumiecTBisgeTcs nepeaada JaHHBIX 110 KOMIBIOTEPHOH CETH B KOMIIBIOTEpP-CEPBEP
CHUCTEMBI?

4. Kaxum obpazom mpon3BoauTcs BbIOOp KaHasta OJ10Kka UH$poaHaioroBbiX HCTOYHHKOB TOKA,
Ha KOTOPBIN BBIBOJIMTCS COOTBETCTBYIOLIMI rapamerp?

5. Jlns xakux mened UCIob3yeTcs sHeproesaBucumas namsate EEPROM?

6. Kax ocymecTBsieTCst HACTpO¥iKa napaMeTpPOB MOC/IEA0BATENIBLHOrO nopra?

Konumpoaupyemwvie komnemenyuu: OK-1, I[1K-1

19. Jlabopamopuas paboma Nel9. I'paduueckue noctpoenus B cpene MATLAB

1. KakoBBI OCHOBHBIE BO3MOXHOCTH HUCCIEAYEMOM CUCTEMBI?

2. Kakum 06pa3oM ocylecTBIsSETCsS HaCTPoHKa napaMeTpoB KOMIBIOTEPHOH ceTH?

3. Kak ocymecTtBnsercs nepefada JaHHBIX [0 KOMIBIOTEPHOH CeTH B KOMIbIOTEp-CEpBEP
CHCTEMBI?

4. KakuMm 00pa3oM NpOH3BOAMTCS BBIOOD KaHala 0J0Ka HM(POaHaTOrOBbIX HCTOYHHKOB TOKA,
Ha KOTOPBIA BBIBOJIUTCS COOTBETCTBYIOIIMH napaMerp?

5. Jlns xakux 1enei Uernoap3yeTes IHeprouesasucumas namsats EEPROM?

6. Kak ocyiectnisiercss HACTpOHKa 1apaMeTpoB 110CIe10BATENILHOrO nopra?

Koumpoaupyemoie komnemenyuu: OK-1, I1K-1

20. Jlabopamopuas pa6oma Ne2() [Ipoepammupoeanue 6 cpede MATLAB

1. KakoBbI OCHOBHbIE BO3MOXKHOCTH MCCIIEAYEMON CHCTEMBbI?

2. KakumM 00pa3oM oCyLIeCTBISETCS HACTPOiiKa apaMeTPOB KOMIIBIOTEPHO# ceTH?

3. Kak ocyuiectsisiercss mepegaya JaHHBIX 10 KOMIBIOTEPHON CETH B KOMIIbIOTEP-CEPBEP
CHCTEMBbI?

4. Kakum 00pazoM Mpou3BOAUTCS BeIOOP KaHata 6;10Ka ¢ poaHanoroBbix HCTOYHHKOB TOKA,
Ha KOTOPBIi BEIBOJAMUTCS COOTBETCTBYIOIIUIT napamerp?

5. Jng Kakux Lenei ucnoap3yercs sHeproseszapucumas namatb EEPROM?



6. Kak ocyuecteasercs HACTPOHKA apaMeTPOB MOCIEI0BATENBHOIO nopra?
Konmponupyemwie rkomnemenyuu.: OK-1, [1K-1

21. Jlabopamopnas paboma No2]. Busyansnoe MOJCIIHPOBAHHE NUHAMHYECKMX CHCTEM B
cpene MATLAB

1. KakoBbl 0CHOBHEIC BO3MOMKHOCTH HCCTIeIYeMOH CHCTEMBI?

2. Kakum 06pasom ocymmectsisercs HacTpo¥ika napameTpos KOMIBIOTEPHOM ceTH?

3. Kax ocymectsisiercs IEpeaa NaHHBIX MO KOMIBIOTEPHOH ceTH B KOMMbIOTEp-cepBep
CHCTeMbI?

4. Kakum o6pasom mpoussomutes BBIOOp KaHama 6110Ka LM(POAHATOTOBBIX HCTOUHHKOR TOKa,
Ha KOTOPBIH BEIBOJAUTCS COOTBETCTBYIOLIHT napamerp?

5. Jlnst kakux neneit HCTIONIB3YeTCs JHeproHesaBucumas namats EEPROM?

6. Kak ocymectpnsercs HacTPOMKa napamMeTpoB 110C/1e10BaATENLHOrO nopra?

Konmponupyemwie Komnemenyuu: OK-1, [1K-1

Pa3zpaGoruunk A.O. Kpsitos




3apaHus s pacyeTHOl JoMamHei padoTbl

Tema: «OcnoBubie mpuemsr paboTs ¢ nakerom Matlab. Paspabotka unrtepdeiica monp3osare-
sy
PaboTa BKmIOWAcT 3HAKOMCTBO C HMHTEP(EHCOM M OCHOBHBIMH MpaBuiamMu paboThl B

MATLAB nipu BbIYMC/IEHHH anreOpauyeckuX BBIPAKEHHIH ¢ UCTOIb30BAHMEM BCTPOSHHBIX (YHK-
ui:
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Konmponupyemvie komnemenyuu: OTTK-1, [1K-1

Pazpabotunk

« i »

A.O. KpbuioB



Bonpocsl ai1s cobecenoBanmii.

Paszoen I. Ocnoenvie nonsmus Meopuu MoOeIUposanus,

. [lepeuniciuTe OCHOBHEIE 3TarbI MaTEMATHYECKOTO MO/IE/THPOBAHHS.

2. Jlaiite onpesienienne AeTePMUHHPOBAHHON MOIC/IH.

Paszoen 2. Cmoxacmuueckoe Moodenuposanue.

1. Jlaiite onpesenenne croxactuyeckoii Moey.

2. Yro TaKkoe NpsMbIe 3a/1aUN MATEMATHYCCKOTO Monenuposanus? [pusenute npumepsL.
Pasoen 3. Mooenuposanue ciyuaiinwix yucen.

1. Yro Takoe oGpaTHbIe 381U MaTeMaTHUECKOTO MozemupoBanus? [IpuBeauTe npuMepsl.
2. B 4eM cocToUT NPUHIMN aHANIOTHI B MaTeMaTHIeCKOR usnke? [puBeante npuMepsl.
Paszoen 4. Onmumuzayus MOoOenuposans.

I. llpuseaure npumepsr, ACMOHCTPUPYIOILNE YHHBEPCATBHOCT MaTEMATHYECKUX MOJIEJIEI.
2. Yro takoe nepapxus Mozeneit. [Ipusenure NPHMepHI.

Pazoen 5. Mamemamuueckoe Mooenuposarnue HHC.

L. [lpuBennte mpumep HCKOHCCPBATHBHOM PAa3HOCTHOM CXEMBbI,

2. Kakue MeToas! noctpoenus KOHCEPBAaTHBHOW Pa3HOCTHBIX CXEM BaM U3BECTHBI?

Konmponupyemvre komnemenyuu: OK-1, OK-2. OTIK-2, [TK-1.

Pazpaboruuk A.O. Kpsuios

« A 27 20 = r.




Hndopmannonnas kapra 6aHKa TeCTOBbIX 3 aHU

1. lncuunianna MartemaTHYecKHe MO/1eJIHPOBAHHE IPHOOPHBIX CHCTEMAX

2. TemaTH4eckas cTPYKTYypa 0AHKa TeCTOBBIX 3aJaHHii

Ne HaumeHoBanue HaumenoraHue Bcero KonuuecTBo (hopM TecToBbiX 3aaaHuii Kontponupy-
TEMBI /BOMpoca paszena 3amauuit | Otkpel- | 3akpbl- | Ha coot- | Ynopsno- eMble
TOr0 TOr0 | BETCTBHE HEeHUE KOMMETEHLHH
THNA THINA
1 OcHoBHble  noHATHA | OCHOBHbIE  [10- 12 12 OK-1
TCOPUH  MOIENHPO- | HATHA  TEOpHH
BaHMsA MOJ1EJIUPOBAHHS
2 CroxacTHueckoe CroxacTuue- 12 12 OK-2
MO/IeTHpOBaHHe CKOE MOJeNNpo-
BaHHe
3 MonenupoBanue Monenupoga- 12 12 OIlK-1
caydaiHbIX Yuces HUE ClydaiHbIX
uucen
4 Ontumuzauns moje- | OnTUMHUzaums 12 12 OK-2
JIHPOBAHHA MOJIETHPOBAH N
3 MaremaTuueckoe Maremaruue- 12 12 MK-1
MO/IE/THPOBAHHE CKOE MOIE/Ipo-
HHUC BaHue HUC
Paszpaboruuk /f/ A.O. KpbLioB

« »




Conepmanue TECTOBBIX MATEPHAJIOB
1. OcHOBHBIE MOHATHSA TEOPHH MOAEJIHPOBAHHA

1. Bust nHopmannoHHON MOJIENIH 3aBUCHT OT
a. LE/IH MOJICJIHPOBaHUsA
b BHEIITHETro BUJAa 00BbeKTa
CTOMMOCTH 00BEKTa
d. pasmepa obbekTa

o]

2. B mHpopmanuoHHO# Mojenn obnaka, NMpeJCTABIEHHOrO B BHJE 4epHO-0€JI0ro pUCYHKa,
OTpa)aeTcs ero:

a. BEC

b. pasmep
C. IBET

d. bopma

3. Moaenp oTpaxaer:

a HEKOTOPbIE U3 BCEX CYIICCTBYIOUIHX NMPH3HAKOB 00BEKTA

b. BCE CYLIECTBYIOLIHE IPU3HAKH 00beKTa

c CYHICCTBCHHBIC NMPpHU3HAaKH B COOTBETCTBHH C LEJIBIO MOICIHPOBAHUSA
d HEKOTOpbIE CYIIECTBEHHBIC PH3HAKH 00bEKTa

4. K HHUCITY JOKYMEHTOB, NPEACTABIIAIOLINX coboi I/IHClJOpMa]_I[/IOHH}”}O MOJE/b YIIPaBJICHHUA
rocya1apCTBoM, MOKHO OTHECTH!

a. Koncrurynuto PO

b. CIMCOK AenyTatoB ['ocynapcTBeHHON [lyMbl

6. Poccuiickuil c10Baph MOJTMTHYECKUX TEPMHUHOB
d. cxemy Kpemis

5. B wHpOpMalHOHHOK MOJENIH KHIIOrO JIoMa, TPEJACTaBIeHHOW B BHje 4epTrexa (0OImi
BHI), OTPAYKaeTcs ero:

a, MJIOTHOCTh
b. CTOHMOCTh
C. CTPYKTypa
d. HaJE€KHOCTb

6. @opmanuzanus - 310

a. npolecc MOCTPOSHUS MOJIeNIH Ha (GOpPMaIbHOM S3bIKE
b MpeACTaBlIeHHEe MOJIEH B BUIEC (hOPMYJIbI

CO3JaHHe KOMITbIOTEPHOR MO/JIe/IH 00beKTa

npolece CO3AaHusl MaTepHaIbHON MO/ 00BEKTa

o

=

7. Ilpu onucaHuM OTHOUIGHHH MEX1y 371€MEHTaMH CHCTEMbl YJ00HEe BCEro MCIo/b30BaTh
HH(OPMAIIHOHHYIO MOJIENb CJIEAYIOLIEro BUa:

a. MaTeMaTHYECKYIO
b TabIMYHYIO

¢ rpaduyeckyro

d TEKCTOBYIO



8. Ilpu coznanuu urpymeyHoro kopad/is st pebeHKa TpeX JIET CYIECTBEHHBIM SBJIACTCS:

d.

b.
c.
d.

BHEUIHUH BH]L
pasmep

TOYHOCTH JeTaliei
Marepuall

9. daiinoBas cucTeMa MEPCOHATBHOIO KOMIbIOTEpa HauboJiee aJleKBaTHO MOKET ObITh OIMH-
caHa B BHJIE MOJIENTH CJIE/IYIOIEr0 BU/IA:

a.

b.
c.
d

HEPApXUYECKOH
TabIUYHOM
MareMaTH4YeCKOH
CJIOBECHOM

10. OcHoBO#M MOIEAUpPOBAHUS SBIIACTCS

a.
b.
C.

d.

oo —

nporecc nepeaayu “HGopMauun
KOMMYHHKATHUBHBIN IIpoLIeCC
[IpoLeCC B3aUMOIEHCTBUS JIH0IeH
npouecce popmanuzanuu

l. KOMI’I!:I—OTEPHE[EI HMHUTAIIlHOHHAA MOJCIIb AJJCPHOIC B3phiBa HE no3sonser:

IMPOBECTH HATYPHOC HCCIICIOBAHHE MTPOLECCOB
obecnieunTh Oe30MacHOCTh Uccie1oBaTe e
YMEHBIIHUTE CTOMMOCTE HCCIICIOBAHU S
COXPaHHTB 3KOJIOTHHO oxpyx{a}omeﬁ Cpeabl

12. B undopMaliiOHHON MOJIEIH KOMITbIOTEPA, MPEACTABICHHON B BHIE CXEMbl OTpakaeTcs

€ro.

oo o

pasmep
BEC
BET

CTPYKTypa

2. CroxacTH4yeckoe MoJae/IHpOBaHHE

1. K uncny caMbIx nepBbIX rpaduyeckuX HHGOPMAIHOHHBIX MOJEIEH ClIeyeT OTHECTH:

oo

KHHUI'M C HIUTHOCTpallusiMH
KapThbl IMTOBEPXHOCTH 3emuu
HaCKal/IbHbIC POCITHCH
HEPKOBHBIE HKOHbI

2. B uHpopMaLHOHHON MOJE/TH aBTOMOOMIIS, TPEICTABIEHHOH B BH/IE IETCKOH UTPYIIKH, OT-

paxaeTcs ero:

a.

Thel! B

oo o W

CTPYKTYypa
OBET

TJIOTHOCTH
bopma

. Mozenb denoBeka B BUJE AECTCKOH KYKJIbI CO3/1aHa C LEJIBIO:

MPOJIaXKH
UTPBI
yIIpaBJICHUS
peKJIaMbl



4. Nudopmannonnoi Moznenbio o0bexra HEJIB3S cunrarh onucanue 06beKkTa-opuruHana:
a. He OTpakarollee NPU3HAKOB 00bEKTa-OpUrHHasIa
C MOMOMIBIO MATEMATUYECKUX (POPMY I

Ha €CTECTBEHHOM A3bIKE
Ha [bOpMEUIbHOM SA3BIKE

oo o

5. Matemaruyeckas MOZieNb 00BEKTa - 3TO OMHUCAHHE 00BEKTA-OPUTHHANA B BHJIE:
a. Ta0JIMIBI

b. bopmy

€ TeKCTa

d. pUCYHKa

6. K nHQOpMALIMOHHBIM MOJIENISIM, OMHUCHIBAIOLIMM OPraHU3alMio Y4eOHOro nmporecca B KO-

JIEIKEC, MOJKHO OTHECTH:

a. MEPEYCHEb HArJISIAHBIX YUEOHBIX MOCOOUH
b. CITHCOK CTY/IEHTOB

G nepeyeHb Y4eOHUKOB

d. pacnucaHue 3aHATHIA

7. C nomompio HMHTaNHOHHOTO MozenupoBanus HEJIB3S usyuars:

a. MHQIALHOHHBIE IIPOLECCH B IPOMBILLIEHHO-3KOHOMHYECKHX CHCTEMaX
b. TPACKTOPHIO ABHIKEHHS TUIAHET H KOCMUYECKUX KopabJiei

¢ TEIJIOBBIC NPOLECCHI, TPOTEKAIOUIME B TEXHUYECKHX CHCTeMax

d. [IPOLIECCHI IICUXOJIOTHYECKOT0 B3auMOIeHCTBUSA JTFO/IeH

8. Ilpu onucaHuy TpaeKTOpUM ABHIKEHHUS 00BeKkTa ((PU3MYecKoro tena) yaoOHee BCEro Mc-

MOJIL30BaTh.

a. TEKCTOBYIO HH(OPMAILIMOHHYIO MOJIEIh

b. MaTeMaTHYECKYI0 HHPOPMaMOHHYIO MO/IEJTb
& rpadguuecKyro HHQOPMALHOHHYIO MO/IC/Ib
d.

Ta0IUYHYIO HHOOPMALTMOHHYIO MO/IEb

9. Beibepure n10%HOE BbICKa3bIBAaHUE:

a. 00BEKT MOKET CIIY)KUTh MOJEJbBIO IPYroro 00BbeKTa, €Clii OH OTPAXKAET ero CyILIecT-
BECHHLIC ITPH3HAKH

b. HET CTPOrUX MPABUJI ITOCTPOCHHS MOJICITH

¢ MOJIEJIb COACPIKHUT CTOJIBKO 3Ke HHPOPMALIUU, CKOITBKO U MOJICTHPYEMBbIH 00BEKT

d. pH pCUICHHH KOHer'THOf‘I 3a1da41 MOJIC/Ib MOKET OKa3aTbCA MOJC3HBIM HHCTPYMCH-

TOM

10. TToHsiTHE MO/IEIM UMEET CMBICI NMPH HANWYKHU (BbIOEpUTE Haubosee MOJHbIH OTBET):

a. JKeJTaHUSI COXPAHUTh HHpopMalnio 00 00beKTe

b. LeJIA MOJIETMPOBAHUS U MOJIEJTUPYEMOT0 00BbEeKTa

¢ MOJEJIUPYIOLIEro CyObeKTa U MOAETHPYEMOro o0beKTa

d MOJETUPYIOLIETO CyObeKTa, LEIU MOACTUPOBAHUS U MOJIETHPYEMOro 00beKTa

11. Ilpu3Hanue npu3HaKa 0OBEKTa CYLIECTBEHHBIM MPH MOCTPOSHUH €ro WHPOpPMaLHOHHOH

MOJE/IH 3aBHCHT OT!

a. pa3mepa obbekTa

b. ejIi MOJe/IHpOBaHKA
&, CTOMMOCTH 00BEKTA
d qHclIa MPU3HaKoB



12. UndopMallmoHHONH MOJIENIBIO YaCTH 3€MHOM MOBEPXHOCTH ABJIAETCS:
a. KapTa MECTHOCTH

b. PHCYHOK JioMa

C. cXema METpo

d. OMHCaHME JepeBa

3. MoaeanpoBanue ciry4aiHbIX YHCE!I

|. Tabnmanas naOpMaUHOHHAA MOJAECIIb NPEACTABIACT COOOH onKrcanue 0ObEeKTa B BUJIE!
a. CHUCTEMBI MaTeMaTHYeCKUX (popmy

b. OCJICI0BATEIBHOCTH IIPEIOKEHUH Ha ECTECTBEHHOM sI3bIKE

e: COBOKYITHOCTH 3HaHHH, pa3MelllaeMbIx B TaOIu1e

d. rpauKoB, yepTexei, pUCYHKOB

2. B unpopmMallMOHHONW MOJenu aBTOMOOMIIS, NPEACTABICHHOM B BUJjE ONUCcaHus: "o J10po-
re, KaKk BeTep, mpoMyacs JUMY3UH", OTpa)kaeTcs ero:

a. IBET
b. CKOPOCTh

c. CTPYKTYpa

d. MJIOTHOCTH

3. K YUCITY MaTEMATHYCCKHX MoJeneH OTHOCHTCS

a. MOJTUIEHCKHH TTPOTOKOIT

b. HHCTPYKIIHA 110 cOopke mebenu

& npaBuJia JOPOIKHOTO JBHIKECHHS

d. ¢opmyna BEIYUCIEHUS KOPHEH KBAJPaTHOTO ypPaBHEHUS
4. [lepeyens cTpaH MHpa - 3TO HHGOPMALIMOHHAS MOJIETb:

o

MOJUTHYECKOr0 yCTpOiCcTBa MUpa

b IKOHOMHYECKOr0 yCTPOHCTBA MUPa

c. yCTPOHCTBA MJIAHEThI 3eMJIs

d HAIHOHAIBHOTO COCTAaBa 4e/I0oBeYeCTBa

5. PUCyHKH. KapTbl, YePTEXKH, AHArPAMMBbl, CXEMbI, IPaHKH MPEICTABIAIOT CO00H MOAeTH
CJIE/lYIOIIEro BUJA:

a. HepapXuyeckue HHHOpMalMOHHbIE
b. MaTeMaTu4yeckue HHPOPMAaLMOHHEIE
c. Tabau4Hble HHOPMAIMOHHbIE

d rpaguyeckue HHPOPMaLMOHHbBIE

6. Onucanue ri100albHOM KOMIBIOTEPHOH ceTu MIHTepHeT B BHle CHCTEMBI B3aUMOCBSA3aHHBIX
CepBEPOB CIIEYET PaCCMaTPUBATE KaK:
a. HATYPHYIO MOJEIb

b. TabJIMYHYIO MOJIETTh

8 MaTeMaTH4YeCKyI MOjieb

d. CETEBYIO MOJIE/b

7. B nepapxudeckoit HHGOPMALHMOHHOM MOe/M OOBEKTHI NOAPa3/ICISAIOTCs Ha!
a. KJIacCBI

b. I'PYyIIIBI

c YPOBHH

d OTpSIIb



8. I'padel MOTYT OBITH IPEJCTABIIEHBI B BU/IC:

a. KYCTOB

b. cTO0LOB
(+3 JIepeBLEB
d. CTPOK

9. Yro takoe nHPOpMaIHOHHAS MOJIEIIb?

a. IT0 BBIpAKEHHAs C MIOMOLIBIO 3HAKOB BepOalibHash MOJie/b, NPE/ICTaBlIeHHas corac-
HO OMNpeJeNeHHBIM MPaBHIAM W MAaKCMMaJIbHO TOYHO MEpejaiouias CyuleCTBEHHbIC CBOHCTBA HC-
CIe1yeMoro o0beKTa.

b. DTO npeiCTaBICHHAsS Ha KOMIboTepe MHpopmanus 00 odpasite.
e, 10 pensuMoHHas 6a3a JaHHBIX, OTPaXKaoIIas CBA3M MEXKJ1y YacTsaMu oOpasua.
d. CoBOKYNMHOCTE Beel nHpopmanuu 06 n3yyaeMoM 00BEKTE, TpoLecce, IBJICHUH.

10. Yro Takoe MaTeMaTHYeCKas MOJIe/b?

a. Dto mobast popmyna.

b. 10 3HAKOBAs MOJE/b, MOCTPOEHHAS C MOMOLIBI (OPMAIBHOIO s3bIKa Hajl KOHEY-
HBIM aJI(paBUTOM, B KOTOPOIl HCMOJIB3YIOTCSH MaTEMATHUECKHE METO/IbI.

€. D10 m0bas cucTeMa ypaBHEHHH.

d. DTO reOMETPUUECKOE MOCTPOEHHE, OTPAXKAIOLIEE CBONCTBA H3Y4aEMOr0o ABJICHUS.

11. Iloa MO0 MOHUMAIOT:

a. 06pa3 peanbHOro OOBEKTa, MpeJMeTa, ABJIEHHs, OTPAKAIOUINH BCE CYIICCTBCHHBIC
JUIS JAaHHOTO MCCIIe/I0BaHMS CBOMCTBA.

b. TOYHYIO KOMHIO H3y4aeMoro o0beKTa.

C: 00pa3 pealbHOro 00beKTa, NMPEMETA, ABICHHUS, OTPAKAIOIUIHI BCE CBOHCTBA HCCIIEC-
nyeMoro o0beKTa.

d. HeKoTOopoe 1006He 06beKTa, X0Ts Obl OTJAIEHHO HANOMHHAIOLIEE HCCIIe/yeMbIH
00OBeKT.

12. Yto takoe BepOalibHas MOJEb?

a. DTO TEKCTOBAsi MOJIENb, IIOCTPOCHHAS CPEJICTBAMM €CTECTBEHHOIO A3bIKa 110 OMpe/e-
JIEHHBIM npaBHnaM.

b. D10 MOJENb, KOTOpas 00sA3aTe/bHO TpeOyeT AOMOTHUTEIBRHOrO OIIMCAaHHs Ha eCTeCT-
BEHHOM SI3bIKE.

C. 10 HeKas peyeBas abcTpakuus.

d. "JTO MOJIe/Tb, BOSHHKAIOIIAS B MBICIIAX BO BpeMs OOLLEHHUSI.

4. OnTHMH3aHA MOJETHPOBAHUS

1. Yrto Takoe obpasell B MOJIETHPOBAHHHU?

a. DTO MOPANOK MCCIIEN0BaHHs, KOTOPOro HYXKHO MPHACPKHBATLCSA MPH MOICIHPOBA-
HUH.

b. D710 0OBEKT, POLIECE, SBIEHHE, /71 KOTOPOrO CTPOMTCS MOJIENb, M KOTOpbIH Tpedy-
eT U3YUeHHSL.

¢ 9710 06BEKT, MPOLIECC, ABNCHHE, ClIyXKallee OCHOBOH /Il MOCTPOCHHUS TCOPHH.

d. DTO AITOPUTM MOCTPOEHHUS MOJICIIH.

2. Kakoe BbIcKaspiBanue Haubo1ee TOYHO ONpeesisieT MOHATHE «MOICITBY!
a. TOYHast KOTIHs OPHIHHAJA;

b. OpHMTMHAJl B MMHHATIOPE;

c. o6pa3 opurnHaia ¢ HanbosIee NPUCYLIUMH eMy CBOHCTBAMH;



HayaJbHBIH 3ambices OyayLero odobexra’?

. KomnsrorepHoe MozenupoBasue — 31o:

MPOLIECC TOCTPOEHUS MOJIE/IH KOMITbIOTEPHBIMH CPEACTBAMH;

IIPOLIECC UCCIIEN0BAHUS 00BEKTA C NOMOLIBIO €r0 KOMIIBIOTEPHOH MOIEIH;
MOCTPOCHHE MOJIEJIH Ha JKPAHE KOMIBIOTEPA,

pEeLIEHHE KOHKPETHOH 3a11a4H ¢ IIOMOLIBIO KOMIIBIOTEPA.

e oE W

4. BepOanbHOMH MOAENBIO ABISACTCA:

a. MakKeT 371aHus;

b. cOOPHHUK NpaBHI1 JOPOKHOTO ABUIKEHMUS;

g (hopMyna 3aKkOHa BCEMHUPHOTO TATOTEHUS;

d. 0a3a 1aHHBIX TOBAapOB Ha CKJAE.

5. MaTemMaTH4YeCKONA MOJEINbIO ABIAETCA:

a. MakKeT 371aHus;

b. cOOPHUK MpaBHJI JOPOKHOTO JABHIKEHUS;

C. (hopmyIa 3aK0OHa BCEMUPHOTO TATOTEHHUS;

d. 0aza 1aHHBIX TOBApOB Ha CKJAJE.

6. UudopMalinoHHONH MOJIETIBIO HE SIBJIACTCA:

a. MaKeT 3/1aHus;

b. cOOpHMK NPABUIT IOPOKHOTO JIBHIKEHHS;

c. (dbopmyna 3aKOHA BCEMHPHOTO TAIOTEHHS;

d. 0a3a JaHHBIX TOBapOB Ha CKJIaze.

7. [locne1oBaTenbHOCTE 3TANIOB MOJICIMPOBAHUS:

a. 11e/b, 00BEKT, MOJENb, METO/l, &JIFOPUTM, MPOrpaMMa, SKCIIEPUMEHT, aHa/lu3, yT04-
HEHHE;

b. 1eJIb, MOJEb, O0OBEKT, aITOPUTM, NMPOrpaMma, SKCIHEPUMEHT, YTOUYHEHHe BbiDOpa
00BeKTa;

c 00BEKT, LIeJTb, MOJIENb, IKCTIEPUMEHT, TPOrpaMMa, aHaJIu3, TECTUPOBAHUE;

d. 00BEKT, MOJIE/Ib, LIE/Ib, AJITOPUTM, METO/1, TPOrpamMma, SKCIIEPUMEHT.

8. KoMnbroTepHBIH 9KCIIEPHUMEHT — ITO:

a. pelIeHue 3aaul Ha KOMIBIOTEPE;

b. MCCIIeIOBAaHME MOJIEIIH € ITOMOLIbIO KOMITBFOTEPHOH NMPOrpamMMbl;

c. TOKJIIOYEHHE KOMITBIOTEpPA /7151 00paboTKu (PU3UYECKMX IKCTIEPUMEHTOB;

d. ABTOMATH3UPOBAHHOE YIIpaB/IeHUE (PU3HUECKUM IKCIIEPUMEHTOM.

9. Mozens cBOOOAHOTO NMaACHHS Tea B CPejie C TPEHHEM!

a. Ta = mg - kV, m — macca, a — yckopenue, V — CKOpocTb, K — KOOQQHULHEHT;

b. Ta = mg - kX, T — Macca, a — yckopeHue, X — nepeMelieHue, K — KodQQpUIHeHT;
g Ta = mg - KP, T — Macca, a — yckopenue, P — 1aBnenne, k — kodpouument;

d Ta = mg - kKR, m — macca, a — yckopenue, R — I10THOCTb, K — KO3 QHLHEHT.

10. Mojenb nBUKEHHUs Tena, OpOLIEHHOIO MO/ YIJIOM K FOPH30HTY B CHCTEME KOOpPAMHAT, B
KOTOPOI#i OCb X HalPaBJIEHa 110 FTOPU30HTY, Y — BEPTHKAIBHO BBEPX:

a. tax = -kVx, Tay = mg - kVy, VOx = VacosA, VOy = VosinA, rze ax, ay, Vx, Vy —
[POEKIIMH YCKOPEHHs M CKOPOCTH, T — Macca, A — yroj OpocaHus;
b. tax =mg - kVx, Tay = mg - kVy, VOx = VOcosA, VOy = KosinA, rae ax, ay, Vx, Vy

—IIPOCKIIMH YCKOPEHHUSI U CKOPOCTH, T — Macca, A —yrosi OpocaHusi;

C. Tax = mg - kVx, Tay = ~kVy, VOx = VOcosA, VOy = VosinA, rze ax, ay, Vx, Vy -



NPOEKLMA YCKOPEHHS U CKOPOCTH, T — Macca, A — yroi Gpocanns;
d. tax =mg - kVx, may = mg - kVy, Kfe=Kosin/4, VOy=V0cosA, rze ax, ay, Vx, Vy -
POEKLUU YCKOPEHUS M CKOPOCTH, T — Macea, A — yroa 6pocanus.

11. JIuckpeTHass MOJE/b YHCICHHOCTH MOMYJISLUHH, 3aBucslleld B OCHOBHOM OT YMCTOH CKO-
POCTH BOCIIPOM3BOJICTBA (MOZENb HEOrPaHHYEHHOIO poOCTa, Oe3 yuera BHYTPUBHUIOBONH KOHKYPEH-
1K, R — cKOpocTh BOCIIPOU3BOJACTBA):

a. Nt+1=R Nt

b. Nt= R Nt+1

c. Nt+1= RNt+ R Nt+1
d Nt+1=R Nt/(1+(a Nt)

12. JluckpeTHas MOJeb POCTA MOMYJSALMA, OrpaHNieHHas BHYTPHBHIOBOH KOHKYpEHIHEN
(R — CKOpPOCTH BOCIIPOM3BO/CTBA, @, b - K0dddulHeHTbI):

a. Nt+1=R Nt

b. Nt,= R Nt+1

c. Nt+1= RN,+ R Nt+1
d. Nt+1=R Nt/(1+(a Nt)b

5. MaremaTtnueckoe moaeanposanue HUC

1. Mojenb MeKBHIOBOH KOHKYPEHILIMH «XUIIHHUK — kepTBa» (N1 .1, @ — YHCICHHOCTD, CKO-
pocTh pocTa ¥ K03QGUUHEHT CMEPTHOCTH MOMYJIALAN XKEPTBBI; N2, b, ¢ — 4HCIEHHOCTH, 3QdeK-
THBHOCTD J0OBIYH ¥ KOA(DOHIHEHT CMEPTHOCTH HOMYJISIIMK XUIIIHUKA):

a. d Nt /dt=rN1 — aN1N2, dN2/dt = bN1 - gN2;

b. d Nt /dt=rN1 — aN1N2, , dN2/dt = abNIN2 - qN2;

& d Nt /dt=rN1(N1- N2- aN2), dN2/dt = aN2 (N2 - Nt - gqN1);

d d Nt /dt=rN1 - aN2, , dN2/dt = bN1 - gN2.

2. B umuranmonnoil mogenu «Ku3ue» (JI. KomBeil) KOMMUYECTBO CTAIMOHAPHBIX KOH(UIypa-
UH

a. 23

b. 3

¢. 4;

d. 6onee 10.

3. KOMIIBPOTepHaﬂ MOJIENIb «oYepe/lb» HE MOKET OBITH IpUMEHeHa A1 ONTHUMH3AlHHA B cle-
JYIOLIHX 3a1a4dax:

a. 00cny’)KHBaHHE B MarasuHe;

b tesneoHHas CTAaHIUA,

¢ KOMIIBIOTEPHAsl CETh C BbIICJICHHBIM CEPBEPOM;
d CIIOPTUBHBIE COPEBHOBaHHMS 110 Oery.

4. Ilyctb aBTOGYCHI ABUTAIOTCS ¢ HHTepBanom B 10 MHHYT. KakoBo cpeaHee BpeMs 0KHIaHHUS
TpPaHCNOpTa Ha OCTAHOBKE IPU HAIMYHMH OJHOI0 MapiipyTa:

a. 10 MuH;

b 0 MHUH;

G 5 MHH;

d HE OTpeIeIEHO



5. [ycrs aBToOychl ABUraroTes ¢ untepsaiom B 10 munyTt. KakoBo cpesinee BpeMst 03KHIaHUS
TPaHCIOPTa Ha OCTAHOBKE NIPU HAJIMYMH JBYX MapLIPyTOB:

a.
b.

C:

GO OH R Oy

HaThb:

faeop o oo os

e gew

5 MuH;
MEHee 5 MHH;
Oontee S MUH;
10 Mmun

. Mertoznom ciyyaiinbix ucnbitanuii (Meto MonTe-Kapiio) MOKHO BBIYHCIIHTE:

nepuMeTp QuUrypsl,
miomanb GUrypsl;
obneM Tena;

KOpPEHb YPaBHEHHUSI.

C nomMomp0 UMHTALMOHHOW MOJENH ClydalHOro Oy 1aHusi TOYEK HEBO3MOKHO H3Y-

3aKOHBI HOCAITBHOTO rasa,
6p0)’HOBCKOC JBHIKCHHE!
3aKOHbI KHHEMAaTHKH,
TEIJIOBLIC MMPOLIECCHI.

§ HpH MaJIbIX CKOPOCTAX ABUIKEHHS TEJ1a CHJIa COINIPOTUBJICHHUA CPECJIbI:

MPSMO MPONOPUHOHATIbHA CKOPOCTH JIBUIKEHHUS TeJia
00paTHO NPONOPUHOHATIEHA CKOPOCTH JIBHKEHHUS Telia
MPSIMO MPOTIOPIHOHATIBHA Macce Tejla

00paTHO MPONOPLHOHATBHA KBAPATy CKOPOCTH

. IIpu BBICOKOW CKOPOCTH JABHKEHHS CHIIa CONPOTHBIICHHUS CPEJIbI:

NpsIMO MPOTOPLHOHANIbHA KBAIPaTy CKOPOCTH JIBHKEHMS Tesa
NpsIMO MPOTIOPLIMOHATIbHA CKOPOCTH JIBUKEHHUS Tena

00paTHO MPONOPIMOHATBHA KBAAPATy CKOPOCTH

00paTHO NMPONOPLUUOHATbHA CKOPOCTH [IBUKEHHUS Tesa

10. Yyet 3TOMN CHIIBI O3BOJISIET CAENATh MOIEIIN U3 «IIKOJIBHOM» GU3MKK Oolee peaibHbIMU:

a.

b.
.
d

CHJIa TAKECTH

cHJjia JeiCcTBHUS

CHJIa TOKAa

CHI1a COMMPOTHBIICHHUA

11. OTneneHue KOpHA — 3TO

a.
b.

KOPHIO

C.

pa36HEHI/Ie YpPaBHCHHA Ha 4aCTH
paBGHeHHC obnactu JOIyCTHMBIX 3HAUYEeHHH Ha YacTH, coJIepKamipe 1o OIHOMY

[MOCJICAOBATEIIBHOE JICJICHHE OTPE3Ka, COJACPKAaIlICro KOpeHb, Ha 2 4acTH ¢ mocJe-

JIVIOLIMM BbIOOPOM OJIHO#M MOJIOBHHBI

d.

nmocTpoeHue rpaduka GyHKIHH, COOTBETCTBYIOILEH YPABHEHHIO



12. KakoBa TpaekTOpHs IBHKEHHUS Tena, GPOLLEHHOTO MON YIJIOM K FOPH30HTY, IPH OTCYTCT-
BHH Y4€Ta CHIIbI CONPOTUBIICHHSA CPE/IbI:

a. 1

b. 2 1

(3 3

d. -

PaspaboTunk "?/ A.O. KpbuioB

« 7 » = 20 5 r.




oW =

PBL
5.
MEpEL.
6.
PBIL
7.
Jenei.
8.
9.
10,
11.
12.
13.

IlepedeHs BONPOCOB /151 MIPOMEKYTOYHOI aTTECTAIHH (IK3aMeH)

[lepeuncnute OCHOBHBIE TAlbl MATEMATHYECKOTO MO/IeJIMPOBAHHMSL.

JHaiite onpenenenue AeTEPMUHUPOBAHHOM MOJIEIH.

JaliTe onpe/ieJIeHHE CTOXACTHYECKOH MOJEITH.

Yro Takoe npsAMble 3a7a4dl MareMaTH4eckoro mojeauposanusa? [IpusBeaurte npume-

Yto Takoe oOparTHble 3aja4d MaTeMaTHueckoro mojenuposanusi? [lpuseaure npu-
B uyem coctouT npunimn ananoruit B maremaruueckoi ¢pusuke? Ilpuseaure nmpume-
ITpuBeuTe MpUMEpPE], AEMOHCTPHPYIOIIHE YHHBEpPCAIbHOCTE MaTeMaTHYeCKHX MO-

Uto takoe uepapxus mojaeci. [IpuBeaure mpuMepsl.

Kak craButcs npocreiias 3aaaya ['ypea?

Kak craButcs obmas 3amgayva ['ypca?

Kak craButcs obwmas 3azaqa Kowu B npocteiilem ciy4vae.

[TocraBeTe 0011y10 3a1a4y Koww.

Kakumu cBoiicTBaMu nospkHa obnanate kpuas C, Ha KOTOPOH CTaBSTCS JAOMOJIHM-

TeJbHBIC YCIIOBUS B 00mei 3anave Komu?

14.
15.
16.

17.

Jaiite onpenenenue @ynkuuu Pumana.

[TpuBeaure npocrefiuuii npumep pyHkuun Pumana.

Kaxue muddepennmaibhbie orepaTopbl Ha3bIBAKOTCS COMPSKEHHBIMHU?

YTo MpOH30HIET, ecIu XapaKTepUCTHKA ypaBHeHHs obOuieit 3anaun Ko nepeceuer

kpuByio C, Ha KOTOPO# 3a/1aHbl JOMOJIHKUTENbHbIE YCIIOBHUS, Oosee 4yeM B 01HOH Touke?

18.
18
20.
21.
27,
23,
24,

Kax craBurcs 3anaua Credana?

Kako#t ¢usuueckuii cmpica umeer 3anava Credana?

B gem cocrout meroxn nogobus?

Kax craButcs 3anaya copouuu?

Hanuuure ypaBHeHHEe KUHETHKH COpOLIMH.

Yto Takoe uzotepma copdbuuu? IIpuseaure npuMepsl.

PaccMoTpuTe noBeieHre Ha OECKOHEYHOCTH PelleHHs ypaBHeHHs ['enbMrosibi@a npu

pasnu4HbIX BUaax koddduuuenta C.

25.

ChopmynmupyiiTe 1715 HEOrpaHHUEHHOH 00/1aCTH TEOPEMY €IMHCTBEHHOCTH PeIleHHs

ypaBHeHust ['enbMroibLa B ciIydae oTpunarenbHoro koddgpuuuenra C.

26.
27
28.
29.
30.

CTH.

Hanumure yciosue uaaydenus 3oMMepdennbia B TPEXMEPHOM Ciydae.
HanumuTte yciaoBus usiydeHust 3omMepdenbia B IByMEPHOM Cllydae.

B KakoM ciyyae ¥ JUIs Yero CTaBsiTCsl yCJIOBHs M3imydeHust 3ommepdensaa?
ChopmynupyiiTe IpUHLUI IPEACIBHOIO MOTTIOMIEHHUS,

Cdopmynupyiite NpHHLKI NTPE/IETbHON aMIITUTY IbL.

[TpuBeuTe MpUMeEp MOCTAHOBKHU NapLUHaIbHBIX YCIOBHH H3JTyUYeHHS.
Kaxo¥i usyyaTeb Ha3bIBAETCsl KBA/IPYIOJIBHBIM?

Kak cTaBuTCH 3a1aua MaTeMaTH4ecKoi Teopuu audpaxumn?

Yt0 Takoe aBTOMOJIENIBHOE peLeHune?

Jaiite onpenenenre KBa3uIMHEHHOrO YpaBHEHHUs! TEIJIONPOBOTHOCTH.
CdopmynupyiiTe OCHOBHBIE CBOHCTBA KBa3HIMHEHHOI0 YpaBHEHHs TEILIONPOBO/IHO-

Yro Takoe TeroBble BoHbI? [Ipy KakHX YCIOBHSX OHH BO3HUKAIOT?
Yro Takoe pexumsl ¢ obocTpenreM? [IpuBeuTe npuMepsl.



39. [Ipu kakom pexume ¢ oGocTpeHueM oOpasyeTcs CTosYas TEIoBas BojiHa?

40. Hanumure KBasHIHHEHHOE ypaBHEHHE MEPEHOCA.

41. Hanuwnre ypaBHenre XapakTepuCTHK JUIs KBA3HIMHEHHOTO ypaBHEHHUS NepeHOCa.

42, MoryT M XapakTepUCTUKH KBa3HJIMHEHHOTO YpaBHEHHUs TepeHOca TepeceKaThes?
Yro 510 03HauaeT Gpuznuecku?

43. B geM cocTouT sBICHHE ONpOKHAbIBaHUS BOaH? Kak ero MoKHO 00BICHHTD?

44. B Kkakux ciydasx HeoOXOAMMO CTPOMTHL 00OOIUEHHOE pelleHHe KBa3HIHHEHHOTO
ypaBHEHHA nepeHoca?

45. Hanumure ycnosue Ha paspeise (ycioBue ['toronno-Penkuna).

46. Hanuwmmure ypasuenue Kopresera — ne ®puza.

47. Jlist peulenusi Kakol HEIMHEHHOI 3a/1auM MPUMEHSETCS CXeMa pelleHus oOpaTHOH
3aaun paccesHusi?

48. N3noxure cxemy perteHust o0paTHoil 3a/1a4u paccestHus.

49, YT0 Takoe COMUTOHHBIE peleHus?

50. PenrenreM Kakoro ypaBHeHUs! SBJISIOTCH COIMTOHbBI?

51, B 4eM COCTOMT NpUHLMI CBeACHHS KPaeBBIX 3a/lay K BapHallMOHHBIM 3a/auyaMm
(mpunnun Jupuxie)?

52. Kax craBuTcs BapuanmoHHas 3aja4ya Ha COOCTBEHHbIE 3HAYCHHS?

B3 YUro Takoe BapHAalMOHHBIE M YTO TaKOe MPOEKIHOHHBIE anroputMbl? IlpuBeante
IIPHMEPBIL.

54. B ueMm cocrout meton Purna?

55. Yro Takoe sHEpreTMUECcKoe PocTpaHcTBO? B KakoM cliydae ero MoHO MOCTPOUTE?

56. Kaxue kpaeBble yCI0BUS HAa3bIBAIOTCS INIABHBIMHU, H KAKHUE €CTECTBEHHBIMU?

57 B xakux ciyyasx meroa Putua HenpumeHum?

38. B yem coctout meron INanepkuna?

39, B yem cocTout 06001IEHHBII METOT MOMEHTOB?

60. B 4yeM cOCTOUT METO1 HAUMEHBIIKUX KBaapaTOB?

61. JlaiiTe onpejienieHie pa3HOCTHON CXEMBI.

62. Y10 Takoe ycnoBue corsiacoBaHus HOpM?

63. Jlaiite onpenenenye annpoKCUMAaIMM pa3sHOCTHOM 3a1a4eil HCXOAHOH auddepeHiu-
aJILHON 3aJauH.

64. JlaiiTe onpeneneHue ycTOHYMBOCTH PasHOCTHOM CXEMBbI.

65. JlaiiTe onpe/ieieHHe CXOIUMOCTH Pa3HOCTHOM CXEMBI,

60. YT0 03HayaeT, 4To pa3HOCTHAS 3aja4a UMeeT m-i MOpPsA0K TOYHOCTH?

67. JlaiiTe onpeneneHue KOPPEKTHOM MOCTAHOBKH Pa3HOCTHON CXEMBI.

68. Yto 03Hauaer BhIpaxkeHHe: U3 AlIPOKCUMAIUU U YCTOMYMBOCTH Pa3HOCTHOH CXEMBI
CAeAyeT ee cXoauMocTh? JIs KakuX pasHOCTHBIX CXEM OHO CITPaBeNIMBO?

69. Yro Takoe mabdiioH pasHocTHOro onepatopa? IlpuBenure npumMepsl.

70. [IpuBeauTe npuUMep IBHOM pa3HOCTHOH CXeMbl. B ueM ee 10CTOMHCTBA M HexocTaT-
Ku?

T1. [IpuBeauTe npuMep HesBHOM pa3sHOCTHOH cxeMbl. B yeM ee JIOCTOMHCTBA M HEJlOC-
Tarku?

12, Hanumure ycnoBust ycTOHUMBOCTH SIBHOH Pa3HOCTHOW CXEMBI.

13, [TpuBenute npumep 6€3yCIOBHO YCTOHUYHBOH CXEMBI.

74. [TpuBenuTE MpUMEpP SKOHOMHYHOH PA3HOCTHOM CXEMBI.

73. Hanumure cxemy nepeMeHHbIX HanpasieHuii (cxemy [Tucsmena-Pakdopaa).

76. Jaiite onpeneeHHe OHOPOIHON PA3HOCTHOH CXEMBbI.

17 Yto Takoe mabnaoHHbIe QYHKIMOHATbI?

78. JlaliTe onpenencHue KOHCEPBATHBHON PasHOCTHOM CXEMBL.

19, IIpuBeauTe mpuMep KOHCEPBAaTUBHOH Pa3HOCTHOM CXEMBI.

80. [IpuBeauTe NpUMEp HEKOHCEPBATUBHOM Pa3HOCTHON CXEMBI.

81. Kakue MeTo/1bl IOCTPOEHHS KOHCEPBATHBHOM PA3HOCTHBIX CXEM BaM U3BECTHBI?



82.
83.
84.
85.

B 4eM cOCTOHMT MHTErpo-HHTEPHOJISILHOHHBIH MeTo/1 (MeTox Oananca)?

OnuiumTe aaropuT™ MeTo1a KOHEYHbIX 3JIEMEHTOB.

[TpusenuTe nmpumep npocTteiitiero 6asuca METOAA KOHEUHBIX JIEMEHTOB.
Cdopmynupyiite HeoOX0AMMOe ClIEKTpalIbHOE YCI0BHE YeToiurBocTH Helimana ams

pPelIcHHA pa3HOCTHOﬁ 3anaun Komm.

86.
87.
88.
89.

Yro Takoe acHMITOTHYECKas opmyia?

Kakue uneHbl acHMITOTHYECKOH (HOPMYJITBI HA3BIBAIOTCS OCTATOYHBIMH?

MOoKeT M aCUMNITOTHYECKHH psi/l ObITh pacxoasiumes?

MoskeT i1 acumnToTHyeckas (popmyna 00ecednTh TPOU3BOJIBHYIO CTENEHb TOYHO-

cru? Eciy ja, To mpuBeauTe NpuMep.

90.
91.
92,
93,
94.
95.
96.

npuMeHsiercs?

97.
98.
99

100.
101.
102.
103.
104.

YTO B aCHMNITOTHYECKHUX METO1aX MTOHUMAETCS 101 BO3MYILIECHHEM?

Yro Takoe perynspHoe Bo3MylieHue?

Yto Takoe cuHrynsipHOE BO3MyleHHEe?

Kaxoe perienne HeBO3MYIIEHHOTO YPaBHEHHS HA3bIBAETCS YCTOMYMBHIM ?

Yro Takoe 00nacTh BIUSHUSA (IIPUTSIKEHHUS) KOPHS HEBO3MYIIEHHOTO YpaBHeH A ?

B yem coctout meton BKBE?

Onumure anroputm metoga Kpsuiosa-boromo6osa. [liis pelieHus Kakux 3a1ad OH

[Touemy meron Kpbuiosa-bBoromo6osa HaspiBaeTCst METOI0M yCpeaHEHHs?

Jlafite onpenenenue ¢ppakrana.

Kaxue ¢paxrains! Ha3pIBalOTCS KOHCTPYKTHBHBIMU? [IpHBeinTe IpUMEpHI.

Kakne ¢paxransl Ha3biBaloTes quHamuteckuMu? [Tpuseaurte npumMepsi.

[TpuBennTe mpUMeEpsl pacueTa pasMepHOCTH KOHCTPYKTUBHBIX (ppaKkTasios.

Yro takoe neHaputhl? [IpuBennre npumepsbi.

Yro takoe BelBaeT-ananu3? Jlns uero o npuMeHseTcs?

[Touemy dynkuuu Xaapa, Gyuxuun Jlutneyna-Ilennn u ¢yuknun ['abopa He uc-

MOJIB3YIOTCS B KadecTBe Oa3sUCHBIX (yHKUHH B BeHBIICT-aHamu3e?

105. Yro Takoe MaTepHHCKHH (aHAIIM3UPYIOLIUIi) BeHBIIET?

106. [lepeunciute OCHOBHBIE CBOHCTBA (DYHKIIMH BEHBIIET-ceMelCTRA.

107. B d4em coctouT mnpeumyllecTBO BeiBieT-npeoOpazoBaHus nepex  ¢ypbe-
npeoOpazoBaHHEM?

108. [IpuBeauTe NMpUMEPHI TPUMEHEHUS BEHBIET-aHAIN3A.

109. Y10 Takoe JUCCUINIATUBHBIE CTPYKTYPHbI?

110. Yrto u3y4aeT CUHepreTHka?

111. Onumure Mmoaens Oproccessitopa.

112, Yro Takoe TepMOAHHAMHYECKAsI BETBL?

113:

Hepelmcnme OCHOBHBIE CBOMCTBA CHCTEM, B KOTOPBIX BO3MOJKHEI ABJICHHA CaAMOOpP-

TaHM3allud U BOSHUKHOBEHHUA CTPYKTYP.
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