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COJIEP)KAHUE:

Tema 1 «AHanu3 OMOMEINIIMHCKUX CUTHAJIOB - IIU(POBBIE CUTHAJIBI U
U300paXeHUS»

Tema 2: «{udpossie m3oopakenus B MATLAB u npumMeHeHHE UX B METUITUHCKUAX
HCCIIETOBAHUIX»

Tema 3: «I[IporpammHbIe CpeicTBa peann3aii HHGOPMAIIMOHHBIX POLIECCOB B
MeuIHe. ba3oBble TEXHOIOTHH TUCKPETHBIX OPTOrOHANBHBIX U BEHBIIET -
npeoOpa3oBaHuil UHOPMAITHH»

Tema 4: «Pacnio3HaBaHMe 0OBEKTOB MIPH pacIi(PPOBKE METUIIMHCKHIX
N300 paKECHHI



Tema 1: «AHa1u3 OMOMEIMIIMHCKHUX CHTHAJIOB - HU(POBbIEe CUTHAJIBI U H300paKeHU )

1. KoHTpoJibHBIE BONIPOCHI:
1. CurHasnsl — onpeenieHne 1 KiacCupuKaius MaTeMaTHIECKUX CUTHAJIOB.
2. [TepeuncnuTe N3BeCTHBIE OMOMEANITMHCKHE CUTHAIIBI.
3. [lepeuncnure ocHOBHBIE HH(MOPMAIIMOHHBIE XapakTepucTHKH curHana DKI'.
4. OO0BscuuTe, NOYeMy Ui GOpMUpOBaHUS BpeMeHHBIX psnoB BCP ucnons3yercs 3yden R

JIEKTPOKAPAHOT PAMMBI.

5. Kak popmupyercs curnan BCP u3 3anucu 3/1eKTpoKapanorpaMMBl.
6. B 4eM cyTh HCTIONIB3yEMOTO aIrOpUTMa OUHUILEHHS CUTHAJIOB OT apTe(aKToB.
7. Kakoit Tun nHTepnoasun peKOMeHy€eTCs HCTIoNIb30BaTh A curHaioB BCP.
8. [Ipu kakuX ycIoBHAX MaTeMaTHYECKOe OKHIAHUE U MOoJa cabo OTINIArOTCS.
9. Kakwue tunst ructorpamm pactpenenenuss BCP n3BecTHsl.
10. brok-cxema BapraOenbHOCTH CEPACUHOTO pUTMA
1. ®dusunonornyeckas npupoja curnaia IKI
12. MatemaTuueckre METOIbI aHAIH3a OMOMETUIIMHCKUX CUTHAIOB
13.  Matlab — unrepdeiic u pe:xuM IporpaMMUPOBAHUS:

IlonsTHe 0 MaTEMAaTUYECKOM BBIPAKEHUU
JleficTBATENbHBIE U KOMIUIEKCHBIE YHCIa
dopmarsl yuce

KoHCTaHTBI M CUCTEMHBIE IEPEMEHHBIE
TexcToBbIE KOMMEHTAPUU B IIpOrpamMmax
[IepeMeHHBIE ¥ IPHCBAaUBAaHUE UM 3HAYCHUI
YHUYTOKEHUE OIPEACIICHUN IIEPEMEHHBIX
Omneparops! 1 BctpoeHHble pyHkinu MATLAB
[Ipumenenue oneparopa : (IBOETOUYHE)
DyHKINH [TOJIB30BATENSA

Coo0bmienust 06 ommMobKax v UCIPaBICHUE OIMIMOOK

LU

2. IleneBble 3a1aumn:

Cmyoenm 0onxcen 3Hamy. Jlumepamypa:
1. Yro Takoe Matlab 1. Ko6punckuii b.A., 3apy6una T.B.
2. Pexnm TIpOTpaMMHPOBAHHA 5 «Menuuunckas — uHdopMmathka», M.,
3. WHTepaKTHBHEI  pexcuM-HHTepGelic Nznarenbckuii 1om «Akamemus», 2009.
4 E%;?;;’TI;HEPHOMHHH 2. Kwxun K.C. «MenuuuHcKast CTAaTUCTHKA,

1.

2. ymeTb (OpMHUPOBATH CUTHAI IS 4 Kypca K NpakTHYECKOMY 3aHATHUIO I10
ero o0paboTKu TeMe «AHamu3  OMOMEIUIIMHCKUX
CHUTHAJOB - [U(QPOBBIE CHUTHANBI W

HU300paXKCHUS

Cmyoenm Oondxcen ymemsn:
paboTtathb B cpene Matlab

Briciiee oOpazoBanue, 2007.
3. Meroanyeckas pa3paboTka JJIsi CTYACHTOB

4. http/science.urfu.ru/ru/publications/ananus-
OMOMETUITMHCKHUX-CUTHAIOB-B-Cpeie-
matlab-yueOHoe-mocooue

3. 3agaHus QIS CAMOCTOSITEILHOM padoThI 10 U3y4YaeMoOl Teme:

Ha ocHoBanmm mpoaenaHHOTO JKCIEPUMEHTa C YCTAaHOBKOH, uMeromieics Ha kadenpe —
otneneHue GU3NKU, obecneynBaromieii perucrpaiuio u 06padorky DKI' 1o repBoMy OTBEICHHUIO TOIYYUTh

CJIEYIOIIME CUTHAIIBI [T AalibHeHIeil o0paboTKu:
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ANIEKTPOdHIIeanorpamma;
peorpamma;
ANIEKTPOKAPANOTPaMMa;
ANIEKTPOMHOTPAMMA;
KOYKHO-T'aJIbBaHMYECKas PeaKIHs;
PeKypCHs IbIXaHUS,
(doromaeTnzMorpamMma;
KOKHBIH ITOTEHIIHAII.
[To mporpamme, 3a10’K€HHOM B JTaHHOW yCTaHOBKE , UMIIOPTHPOBATh JJaHHBIE B cpexy Matlab.

3aoauu: (npedsapumenvro ewje paz uzyuums [3,4].)

1.

2.
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IIpoBectn  uccnenoBaHus ~ BapuabenbHOCTH — cepieyHoro  putma  (BCP) ¢
TUIEPBEHTUISIIMOHHON (DyHKIIMOHAJIbHO-HArpy304HOM POOOH.
BrimonHuTs 06paboTKy JaHHBIX.
CdopmupoBats MHOTO(PAKTOPHBIA 00pa3 (DYHKIIMOHAILHOTO COCTOSHUSI BET€TATHUBHOM
HepBHOU cuctemsl (BHC).
HccnenoBaTth HeMUHEHbIE XapakTepuCcTUKH BpeMeHHoro psaa (BP) curnana BCP.
OneHuTh pe3yIbTaThl HCCIIEI0BaHUS.
Cnenatb BBIBOJIBI.
ITonroroButh OTYET
[ToAroTOBUTH UHTEJUIEKT KapThl 10 OCHOBHBIM MOHSITHUSIM
Tecmul 0ns camoKoOHmMpona:

Cucrema Matlab saBasiercs
1. yHuBepcalbHOI MaTeMaTU4eCKOW CUCTEMON
2. TEKCTOBBIM PEIAKTOPOM
3. anropuTMHYECKUM S3bIKOM MPOTrPaMMHUPOBAHUS
4. cucreMoi paboThl ¢ 0a3aMu TaHHBIX
K anasioram cucrembl Matlab He oTHOCHTCH

1. Basic
2. Mathematica
3. Maple

IHaneab MaremMaTuKa COAEPKUT
1. KHOIKH C MaJUTPaMH YaCTO HCIOJIb3YEMbIX MaTEMaTUYECKUX 0003HAUEHUIN
2. KHOIKHM C MAaTEeMaTUYECKUMH JIeHCTBUAMU
3. chnucKu MateMaTU4ecKuX (QyHKIUN
4. KHOIKH JAJIsl IPOrpaMMUPOBaHUs (QyHKIIUN
CumBoJiom := B Matlab o603Ha4aercs
1. nmpucsauBaHue
2. pPaBEHCTBO
3. mpubnmxeHue
4. omnucaHue
Onepanusi npucBanBaHus B fokymMeHTe Matlab nmeer Bua:

1. a:=5
2. a=5
3. a;5
4. a5

IIpu BBOJe cUMBOJIa IPUCBAMBAHNS C KJIABHATYPbI, cJIeAyeT BBeCTH
1. nBoeroumne
2. TOYKY C 3amsTOU
3. mpoben
4. 3HaK paBEHCTBa
Yr100bI H3MEHUTH ()OPMAT Pe3yJIbTATA HY/KHO
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U3MEHUTH KOJIMYECTBO 3HAKOB B OKHEe Popmar pesyibraTta
N00aBUTh K Pe3yJIbTaTy HOJb

U3MEHUTH TOYHOCTb BBIYUCIICHUN

BBECTHU MCXO/HBIE IaHHBIE C OOJIbIIIENH TOUHOCTHIO

8. Ilepex BBOJOM HMKHEI0 HHIEKCA 3JIeMEHTA BEKTOPA CJIeAyeT HAKaTh KIABHIIY

1

2.
3.
4.

[
Shift

Alt

9. JluckpeTHas mepeMeHHAasl M03BOJIAET

1.

2.
3.
4.

3a1aTb nepeMeHHoﬁ pAA 9UCCII, BBICTPOCHHBIX B MMOPAJAKE BO3paCTaHUsA C
PaBHBIM HIaromM

3a1aTb nepeMeHHoﬁ HHTCPBAJI UBMCHCHUA

HU3MCHUTH 3HAYCHHUC nepeMeHHoﬁ Ha CAMHULY

B CITMCKC HCT IIPABUJIBHOI'O OTBCTA

10. BcrpoeHHbIe (PYHKIMH, PACIIO/I0KeHHbIe HA najauTpe KajJbKyaaTop BBOAATCH B JOKYMEHT

l.
2.
3.
4.

IIETYKOM MBI 110 UMEHU (PYHKLIUU

TOJILKO BBOJIOM UMEHH (PYHKIIMH C KJIAaBUATYpPBI
BBIJICJIEHUEM UMEHH (QyHKIMM Ha nanutpe KaabkynsaTop
B CIIMCKE HET MPAaBWJIBHOI'O OTBETA

11. Ecoin npu 3aiaHnu AUCKPETHOM NepeMeHHOi 1ar onyueH, To

l.
2.
3.
4.
5.

n1ar CYUTaeTCs paBHBIM |

niar cyuTaercs paBHbIM 0
miar cyurtaercst paBHeIM 0.5
Coo0mrenne 00 onmmoke

12. YucnoBas kouctanTta TOL npeanasnavena nJis

1.
2.
3.
4.

3agaHus TOYHOCTHU IIPpU HpI/I6J'II/I)KeHHI)IX BBIYMCIEHUAX *
3aIaHUA KOJINYCCTBA 3HAKOB IIPU BBIBOAC PC3yJibTaTa
3aJaHHuA TOYHOCTH UCXOJHBIX JaHHBIX

3aIaHUs KOJIMYCCTBA BBIBOAUMBIX PC3YJILTATOB

13. YTo0bI mo1yuynTh TA0AMIY 3HAYeHNH (YyHKIMHU f(X) B 3aJaHHOM AUCKPETHON NepeMeHHOI
AHANA30He cJIeqyeT BBECTH

l.
2.
3.
4.

f(x) =

f(x):=

f(x) u Haxartp knaBuy TAB
f(x)?

14. ®yHKuu0 N0Jb30BaTEIs

1.

2.
3.
4

HYXXHO OIMUCATh A0 €€ NCPBOT0 MPUMCHCHUA *
MOJKHO OIHMCATh B JIIOOOM MECTE JOKYMCHTaA
MOXXHO HE OIIMChIBATbH

B CIIMCKC HET IMMPAaBUJIBHOI'O OTBETA
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26.
27.

28.
29.
30.
31.

32.
33.

34.
35.
36.

37.
38.

Tema 2 «llndposbie n3odpaxennss B MATLAB n npumeHeHune nX B MeAUIITHHCKHX
HCCJICT0OBAHUAX)

1. Konmponwvnsie eonpocwi:

UTo Takoe CreKTpaibHbIN aHaIu3?

Posib koMIIbIOTEpa B MEAUKO-OMOJIOTHYECKOM UCCIIET0BAaHUH

Kak coznaTh cBoii uunblif (haiin B makereMatlab?

JUJ1s 9ero CIy’>KuT CTapTOBOE OKHO Makera?

Kakyto ctpykrypy umeet nakerMatlab?

Ocob6ennoctu nakera Matlab

Kak BBonsTCS HanHble B ¢aitn nmakera Matlab?

MareMaTHuecKue METO bl aHAJIN3a OMOMETUIIMHCKUX CUTHAJIOB

[Iporpamma npoBeIeHHUs UCCIIEIOBAHUI U UMIIOPTUPOBaHKE pe3ynbTaTtoB B MATLAB

. Mutepnionsiiius ucxoanoro curnana — metoqasl B MATLAB

. OCHOBBI CIIEKTpaILHOTO aHaMKM3a B 6azucax XAAPA

. Oxonnsble mpeodpazoBanust Oypbe, METOIUKA HCIIOIB30BAHHS UX B MEAUIIUHCKUX MCCIIEIOBAHUAX
. Urto sBnseTCApe3yabpTaToM IpsiMorodypbe-nmpeoopa3oBaHusl.

. TpH rJ1aBHBIX CIIEKTpaJIbHBIX KOMIIOHEHTHI KOPOTKUX 3anucel curaaios BCP.

. Kakue mapameTpsl BXOAST B ypaBHEHHE HENPEPHIBHOTO BEHBIIET-aHAIH3A.

. Kak cBsizan macmrabupyromuii mapamerp BedBiIeT-ipeoOpa3oBaHus U UCCIeayeMas 4acToTa.

. [lepeuncnure u3BecTHHIE Oa3UCHBIC (PYHKIIMN BEUBJIET-TIPEOOpa3OBAHMS.

. @opmy Kakoii (purypbl 0OBIYHO UMEET cKaTTeporpamma curtaina BCP.

. Kak dbopmupyercs koppensironnast putMorpadus.

. OLleHKH KaKMX METOJI0B MCIOIb3YOTCS IS OIy4YeHHs KoMIuiekcHoro nokasareins [TAPC.

. [lepeuncnuth conepkanne UCXOMHBIX (aitnoB curuaaoB BCP.

. Kakumu merogaMu NCIoib3yeTcsl MHTEPIOJIALMSA UCXOAHBIX CUTHAJIOB JIJIS IIOJIYUYEHUS OLEHOK.

. CKOJIBKO 3JIEKTPOJIOB UCIIOJIB3YETCs I peructpaunu curaainoB BCP.

. HazoBure dopmar ¢aitno Gpynkuuii cpenst MATLAB.

.Kakas womanma B cpene MATLAB wucnome3yercs mis peanu3anuu  ObICTpOro  (Pyphe-

npeoOpa3zoBanus. [lepeurcnuTe OCHOBHBIE ApPTyMEHTBI ATOM KOMaH/IbI.

Omnucatp anropyuT™ MOCTPOEHUS ATTPAKTOPA B (Pa30BOM MPOCTPAHCTBE.

[lepeuncnuts cirydau, Korja pa3MepHOCTbh Xaycaopda U reoMeTpryecKasi pa3MepHOCTb PeHbr
OTIINYAFOTCS.

OOBsACHUTD (PU3NUYECKHUN CMBICI TIOKa3aTelst Xepera.

Kak BBINISIIUT MyJIBTU(QPAKTAIBHBIA CIEKTP MOHO(PAKTAILHOI'O CUTHAJIA.

UYro xapakTepu3yeT crapluui nokasareis JlsmyHosa.

Kakoli 3HaK mpuHHUMAaET CTapuIMi MoKa3areib JIsSmyHOBa B Cilydyae XaoOTHUYECKUX MyJIbCallui
UCCJIEAYEMOIO CUTHAIIA.

HasBatb MeTO/, HCIIOJIB3YEMBI [IJIs1 pacueTa pasmepHocTel PeHbu.

Uro coboif mpeacTaBiseT MaTeMaTHUYECKWH aHaimor (YHKUMH XeBHcaiifa, NPUBEICHHBIA B
AJITOPUTME OLEHKH KOPPEALMOHHON Pa3MEPHOCTH Y€pe3 KOPPEIALMOHHBIA HHTETPAJL.
IIepeuncnure pa3MEpPHOCTH BIOKEHUM, UCIIONIB3YEMBIX Ul pacyeTa allpOKCUMUPOBAHHOU
SHTPOIIUH.

I'padux 3aBHCHMOCTM KaKMX BEJIMYUH HCIIOJNB3YeTCsl B OIICHKE IOKaszarens XepcTa METOJIOM
HaKOTUICHHOM JUCIIEPCUH.

B uem cocTout npunuunuansaoe ornuyue meto108 WTMM u MFDFA.

KakoB nopsnok BeinosiHeHus uccneaoBanuii BCP?

Haiinute u oOBsicHMTE B3aMMOCBS3b IOJYYEHHBIX B Pa3HbIX OIleHKax mnapamerpoB BCP mpu
(YHKLINOHAIbHBIX UCCIIEIOBAHUSAX.



2. Ileneswvie 3a0auu:

Cmyoenm Oonxcen 3Hamy. Jlumepamypa:

1. Ilouemy CIELUATUCTY-MEIUKY 1. KobGpunckuii b.A., 3apyOuna
HEOOXOJUMBbl ~ HaBBIKM  IMPOBEJEHUS T.B.«MeauuHckas uHpopMaTuka»,M.,
CIEKTPAJIbHBIX HCCIEAOBaHUI B CBOEH Wznarensckuii oM «Axagemusy», 2009.
pabore. 2. XKwmwxun K.C. «MeaumuHcKas CTaTUCTHUKAY,

2. OcHOBHYIO CTPYKTypy nakera Matlab Bricmiee obpazoBanue, 2007.

3. HHTepakTUBHBIN pexuM pabOThI 3. Meroanueckas pa3paboTka ajsi CTyAE€HTOB 4

Cmyoenm oonoicen ymems: Kypca K MpPaKTHUYECKOMY 3aHATUIO IO TeMe

1. Bnagerb 0a30BBIMM CpEACTBAMU IS «Uudposeie mnzobpaxenuss B8 MATLAB u

CO3JIaHM4, pellaKTUPOBaHMS, IIpUMEHEeHNe ux B MEIUIUHCKUX

dbopmaTupoBanus U300paKEHUN B MaKeTe HCCIICIOBAHUSX»

Matlab . 4. http/science.urfu.ru/ru/publications/ananus-

2. DQQEeKTUBHO WCMONB30BATh TAKET OMOMeIMITMHCKIX -CUTHAJIOB-B-cpeie-matlab-

Matlab  ans O6onee  rmyOOKOTO ydeOHoe-mmocooue

MEUIIMHCKOTO UCCIIEI0BaHUSI.

3. 3aoanus ona camocmoamenvHoll padomosl O U3YUAEMOU meme:

Ha ocHoBanuu mnpoaenaHHOro 3KCHEPUMEHTa C YCTAHOBKOH, uMeromieiics Ha kadenpe —
otneneHrue GU3NKH, obecrednBaromieil perucrpaiuo u 00padorky IKI' 10 mepBoMy OTBEIEHHIO MOIYYHTh
cneﬂy}omne CUTHAJIBI IS NanbHeNe o0paboTKu:

3MIEKTPO3HIIEhaNIorpamMma;
peorpamma;
3IEKTPOKAPNOTPAMMA,;
3JIEKTPOMHOTPaMMa;
KOXHO-TaJIbBAHUYCCKAsA pE€aKIus,
pEKypCHsl IbIXaHUS;
(doromaeTnzMorpamMma;
KOKHBIH ITOTEHIIHAII.
Ilo mporpamme, 3a10’)K€HHON B JaHHOW yCTaHOBKE , MMIIOPTHUPOBATh AaHHBIE B cpeay Matlab.
3aoauu: (npedsapumenvro ewje paz uzyuums [3,4].)
1. IlpoBectn  wuccinemoBaHust ~ BapuabenbHOCTH  cepaeuHoro  purma  (BCP) C
TUINEPBEHTUISILIMOHHON (PyHKIIMOHAIbHO-HArPy304HOM Mpo0Ooii.
2. BbimomHuTh 00pabOTKY JAaHHBIX.
CdopmupoBats MHOTOGaKTOPHBIM 00pa3 (YHKIIMOHATBLHOTO COCTOSHUS BEreTaTUBHOM
HepBHO# cuctemsl (BHC).
HccnenoaTh HenuHEHbIE XapaKTEPUCTUKH BpeMeHHoro psna (BP) curnana BCP.
OueHuTh pe3ysbTaThl HCCIIEI0BAHUS.
Cnenatb BbIBOJIBI.
[loaroroButs OTUET
[1oAroToBUTH MHTEIIEKT KapThl 10 OCHOBHBIM MOHSATHIM

Tecmut 0nsa camoKoHRmpon.
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10. luckpeTHasi nepeMeHHas MO3BOJsIeT
1. 3amaTh mepeMEHHOH psJl YNCEN, BRICTPOCHHBIX B ITOPSJIKE BO3pACTaHMUSI C
PaBHBIM ILIaTOM
2. 3aaaTh IEPEMEHHON UHTEPBAJI U3MEHEHUS
3. W3MEHHTH 3HAYCHHUE NIEPEMEHHON Ha €AUHUILY
4. B CIHCKE HET MMPpaBUJIBHOI'O OTBCTA
11. Berpoennbie QyHKIIUM, pacnosiokeHHbIe HA nagauTpe KaabKyasitTop BBOASITCS B JOKYMEHT
1. mIeTYKOM MBIIIN IO UMEHU QYHKIUN



2. TOJBKO BBOJIOM MMEHHU (PYHKILIMH C KJIaBHATYPHI
3. BblAesieHueM UMeHH pyHKuuU Ha nanutpe Kanpkymnstop
4. B cCHHMCKE HET IPaBWJIBHOIO OTBETA
12. Ecyin Ipu 3aJaHUU JUCKPETHOM NepeMEHHOM mar onyuieH, To
1. mar cuuraercs paBHbBIM |
2.
3. war cuutaercsa paBHbIM 0
4. mar cunraercsa paBHbM 0.5
5. Coobenue 06 ommnodke
13. YucnoBast koHcTtanTa TOL npeanasnayena niis
1. 3amaHust TOYHOCTH MPH MPUOIMKEHHBIX BEIYUCICHHUSX *
2. 3aJaHMs KOJMYECTBA 3HAKOB IIPH BBIBOJE PE3yJIbTaTa
3. 3ajaHusA TOYHOCTHU UCXOJHBIX TaHHBIX
4. 3amaHus KOJMYECTBA BHIBOJAUMBIX PE3YJIbTATOB
14. Yro0b1 mosry4ynTs TadIuLy 3HaYeHHil pyHKun f(X) B 3a1aHHOM M CKPETHON NepeMeHHOM
AUAna3oHe cjieayeT BBeCTH

1. f(x)=

2. f(x):=

3. f(x) u Haxats knaBury TAB
4. f(x)?

4. @OYyHKUHIO M0JIb30BATEJIA
1. HyXHO omMcaTh J0 €€ NepBOro NpUMeHeHus *
2. MOJXKHO ONHCATh B JIOOOM MECTe JOKYMEHTa
3.  MOXHO HE OIHUCHIBaTh
4. B CHHUCKE HET NPaBUJIBHOI'O OTBETA
16. Kypcop BBOAa 0OTMeUYeH
1. KpacHBIM KPECTUKOM
2. TOPU3OHTAIBHOW JIMHUEH KPACHOTO I[BETa
3. KpacHOH BEpTUKAIBHOW JTMHHUEN
4. B CIIHCKE HET NPAaBWIBHOI'O OTBETA
17. MecT03an10THATEIb CHMBOJIA 3TO
1. depHBIN IPSIMOYTOJILHUK, B KOTOPBIH corjacHo ¢popMaTy JOJIKEeH ObITh BBE/ICH
CUMBOJI
2. depHas NpsSMOYToJibHas paMKa, B KOTOPYIO MOJHO BBeCTH (hopMyITy
3. KpacHbIil NPSIMOYTOJIBHHUK, B KOTOPOM BBIBOJUTCS cooOIIeHHe 00 omnoke
4. B CIHCKE HET MPAaBWIBHOI'O OTBETA
18. Jlyist mepexoaa OT OAHOTO MEeCTO3aNOJIHUTES K APYTOMY MOKHO HCII0JIb30BAaTh KJIABUIILY
1. TAB
2. HOME
3. END
4. B cCHHMCKE HET IPaBWJIBHOIO OTBETA
19. YTo0bI ynaauThb 4actb (GOpMYyJabl HAI0
1. BBIIENMTH 3Ty YacTh U HaXaTh KiaBuiny Del
2. HaxuTh KnaBumry Del
3. HaxuTh KnaBuury Backspace
4. B cnucke HET IpaBUIIBHOTO OTBETA
20. Jlsist HayaJ1a BBOAA TEKCTA HENMOCPEICTBEHHO B BBIYMCIUTEIbHYIO 00J1aCTh CJIeAyeT BBeCTH
1. cumBon”
2. cumBon/
3. cumBom \
4. cumBon ?
21. B mecTe, 0TME4eHHOM KypCcOpPOM, 11a0J10H rpadguka nosiBjsieTcsi NocpeacTBOM



IIETYKa MBIIIH [0 COOTBETCTBYIOIIEMY 1a0IoHy Ha naHenu ['paduk
NepeTacKUBaHMsI MBIIIbIO 11a0JI0Ha rpaduka
JIBOMHOTO IIETYKa M0 MECTY, OTMEYEHHOMY KYpCOpPOM
B CIIUCKE HET NMPaBUJILHOTO OTBETA
CJIY NPH NOCTPOCHHUH rpauKa apryMeHT (PpyHKIMHU He ONHCAH, TO
10 YMOT4aHuIo Tpaduk OyaeT moctpoeH B auana3one ot -10 qo 10 ¢ marom 1
10 yMOJTYaHUIO Tpaduk OyAeT MOCTPOeH B Auana3one ot -1 1o 1 ¢ marom 0.1
IIOSIBUTCS COOOIIIEHNE 00 OINOKE
B CIIMCKE HET NIPaBUWJIBHOTO OTBETA
23. Ilpu mocTpoeHnH B OAHOM 1120JI0He 2-X U 0oJiee rpapMKOB MMEeHA (PYHKIM BBOAATCH
qyepes 3araTyro
yepes IBOCTOUHe
gepes mpoodet
4. B CHHCKE HET MPaBUJIBHOIO OTBETA
24. YTo0s1 ynaauTs rpadpuk HaA0
1. aKTHUBU3MPOBATH €rO MIETYKOM MBIIIN U Ha)KkaTh KiaBuiry Del
2. Haxatp ki1asuiry Del
3. BBIACTUTH IpadUK C TOMOIIBIO MBIIITH
4. B cCHHMCKE HET IPaBWJIBHOIO OTBETA
25. Yto0bl H3MEHUTH rpaduKy HBET, CAMBOJI HJIH TOJIIUHY JUHUHM B OKHe DopMaTHPOBAHUS
rpauka Mcnojb3yercsi BKJIagKa

)
[N
:PW.N._‘H:‘;P’.N!“

W=

1. Traces

2. X-Y Axes
3. Labels

4. Defaults

26. CuMBOJI “->” (cTpesiKa) mpeAHA3HAYeH

JUTSl IPOBEJICHUSI CUMBOJIBHBIX HCUUCTIEHUN

JUJIs1 BBOJIa KOMMEHTapui

JUTSL aHATTUTUYECKOTO TpeoOpa3oBaHus (PYHKIIHH
JUTSL BBIYUCTICHUS (DYHKITIH

PO

Tema 3: Ilpozpammusie cpedcmea peanuszayuu UHGOPMAUUOHHBIX RPOUECCOB 8 MeOULUHE.
ba3zoevle mexnonozuu OuCKpemHsIX OpmoOOHANbHBIX U 8ellglen - RPeoOPa306anuil
uHpopmauuu.

1.Konmponwvnsie 6onpocwt:
UTo Takoe CrieKTpaibHbIN aHaIn3?

Ponb koMIibIOTEpa B MEIUKO-OHOIOTHYECKOM HCCIIEIOBAaHUH
OCHOBBI CIIEKTPAJILHOTO aHamu3a B 0a3zucax XAAPA

bl e

HCCICIOBAaHUAX

e

UCCIICIOBaHUAX

Yro siBIseTCA Pe3yabTaTOM NPAMOro (hypbe-npeodpazoBaHMsL.

Tpu raBHBIX CHIEKTPaJIbHBIX KOMIOHEHTHI KOPOTKUX 3anucei curaaios BCP.

Kakue napameTpsl BXOAAT B ypaBHEHNE HENPEPBIBHOTO BENBIIET-aHAIN3A.

Kak cBs13aH macmTabupyromuii mapaMeTp BeHBIET-IPeo0pa30BaHus U HCCIIeayeMas 4acToTa.
10 [lepeuncaure u3BecTHbIE Oa3uCHbIE (PYHKIMM BEHBIET-IPE0OPa30BaHUSL.

11. ®opmy kakoit purypsl 0OBIYHO UMeET ckaTTeporpamMma curnana BCP.

12. Kak dopmupyercss KoppensiiiuoHHasi puTMorpadusi.

\© %0 N1 o

Onpez(eneHHe BEMBIET Hp606paSOBaHI/II7I, MCTOAMKA HMCIIOJIB30BaHUA HX B MCIHIMHCKHUX

OxoHHBIE Hp606p330BaHI/I$I CDpre, METOAMKA HCIIOJIB30BaHHMA HX B MCIHIMHCKHUX



2. lleneBble 3a1a4n:

Cmyoenm 0onxcen 3Hamy. Jlumepamypa
1. [Touemy cHeUUANTUCTY-MEIUKY 1. 1.KobGpuHckwuit B.A., 3apyOuHa
HEOOXOAUMBEI ~ HABBIKA  IIPOBEICHUS T.B.«Menuunsckas uHdopmaruka» , M.,
CIIEKTPAJIbHBIX, BEMBJIET MCCIEN0BAHUN B Uz narensckuii 1om «Akagemus», 2009.
cBoeit pabore. 2. Xwmwxun K.C. «MeauumHcKass CTaTUCTHKay,
2. OcHOBHBIE MOHATHS TEOPUH BEHBIETOB Beicuiee o6pasosanue, 2007.
3. OCHOBHBIC METO/BI HCCIICTOBAHUS. 3. Meroauueckas pa3paboTka Uil CTyIEHTOB 4
Cmyoenm dondicen ymemu: Kypca K IIPaKTUYECCKOMY 3aHITHIO II0 TEME
1. Bnangets 6a30BBIMU CpeICTBAMH JIJIsI «I[IporpamMmHubIe cpeacrTaa pecanuzanuun
Co31aHusl, pCIaKTUPOBaHUI, I/IH(i)OpMaLII/IOHHI)IX mponeccoB B MCEAWLUHE.
(hopmaTpoBaHUs N300pAKEHUN B ITAKETE bazossie TCXHOJIOIrNH JUCKPCTHBIX
Matlab. OpPTOTOHAJIBHBIX U BEUBJET - IPeoOpa3oBaHU
2.  YmMertb pa30upaThCsi B TEOPETUUECKOM uH(MOpMAIIN»
OINKMCAHUU OPTOTOHAJBHBIX 4. http/science.urfu.ru/ru/publications/ananus-
npeoOpa3oBaHUIA. OMOMETUIIMHCKUX-CUTHAJIOB-B-cpeie-matlab-
yueOHoe-11ocodue

3. 3amanus AJ51 CAMOCTOATEIbHON padoThI MO N3y4YaeMoil Teme:

Ha ocHOBaHuM mnpoaenaHHOTO H3KCIEPUMEHTa C YCTAaHOBKOM, MMeromleics Ha kadeape —
otnenenue GU3MKH, obecrednBaromieii perucrpamuio u 00padorky IKI' 10 mepBoMy OTBEIEHHIO MOIYYHTh
cnez[y}omne CUTHAJTBI 711 JalTbHEHel o0paboTKu:

3NEKTPO3HIehaNIOrpamMma;
peorpamMMa;
3IEKTPOKAPIUOTPaMMa;
3JIEKTPOMHOTPAMMa;
KOKHO-TQJIbBAaHUYECKAsl PEaKIus;
peKypcHs IbIXaHus;
(hoToruieTU3MOrpaMma;

KOXKHBIH IMOTCHIIUAI.

[To mporpamme, 3a10’)KEHHOM B JTaHHOW YCTaHOBKE , IMIIOPTHPOBATH JJAHHBIC B cpexy Matlab.

3aoauu: (npeosapumenvho ewe paz uzyuums [3,4].)
1. TlpoBectm  wuccienoBanus  BapuaOenbHOCTH  cepaeunoro  putma (BCP) ¢

TUINEPBEHTUISIIIMOHHON (PyHKIIMOHAIbHO-HArPYy304HOM POOOHi.
BrimonauTs 00paboTKy JaHHBIX.
[TpuMeHUTHh METOZ MAKCUMYMOB MOAYJIeH K03(p(pULlMeHTOB BeiBIIeT- MpeodpazoBaHU
OueHuTh pe3ynbTaThl UCCIeI0BAHUS.
Crenarts BBEIBOJIBI.
ITonroToBUTEH OTUET
[ToArOTOBUTH MHTEIIEKT KAPThI IO OCHOBHBIM MOHATHSIM

Nowvnk WL

Ilpakmuueckoe 3ad0anue: Habpamov u omnaoums npozpammy ¢ cpede Matlab.

& & BeiiBner-anaan3 curunaiaos BCP:

TI=NN (1,1); T2=NN (end,1); signal (:,1)= (T1:100: T2);
signal (:,2)=interpl (NN (:,1), NN (:,2), signal (:,1),’spline’);
f1=0.4; f2=0.15; 13=0.04; f4=0.003;

D=0.1; w="morl’; fc=centfrq (w);

al= (fo)/(D* (f4)); a4= (f)/(D* (f1);

Inal=log (al); Ina4=log (a4);
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Ina=linspace (Inal, Ina4,300);

A=exp (Ina); F=fc./(D.*A); dA=zeros (size (4));

for i=2: length (A)-1

dA ()=A (i+1)-A (i=1);

end;

dA (1)=2% (A (2)-A (1)); dA (end)=2* (A (end)-A (end=1)); dA=abs (dA);
W=cwt (detrend (signal (:,2)), A, w); sW=size (W);
forj=1: sW (2)

Shf C, )=W (F>f2&F<f1, j).* (dA (F>2&F<f1)’)...
JA (F>2&F<f1)’." (3/2));

SIf (2, )=W (F>f3&F<f2, j).* (dA (F>f3&F<f2))...
JA (F>3&F<f2)’." (3/2));

svIf (2, ))=W (F>f4& F<f3, j).* (dA (F>f4& F<f3)’)...
A (F>f4&F<f3)’." (3/2));

end;

cnorm=max (abs ((detrend (signal (:,2)))))...

/max (abs (sum (shf)+sum (slf)+sum (svlf)));
u_hf=sum (cnorm*shf)."2; u_lf=sum (cnorm*slf)."2;
u_vilf=sum (cnorm*svlf)."2;

u_tp=u_hf+u lf+u vif;

HF=sum (u_hf); LF=sum (u_lf); VLF=sum (u_vlf);
TP=sum (u_tp);

Ifkhf=zeros (1, sW (2));

Ifkhf (1)=0;

fori=2: sW (2)

if u_hf (i)>0.01*max (u_hf)

Ifkhf ()=u_If ()/u_hf ());

else

Ifkhf ()=Ifkhf (i=1);

end;

end;

Aintense=sum (Ifkhf (Ifkhf>10));

figure; plot (signal (:,1), lfkhf);

hold on; plot (signal (:,1),10%ones (size (signal (:,1))))
title (‘omnowenue LF k HF’); xlabel (‘épemsa, mc’);

Tecmut 01 camoKoHmpons.

Knrwouesoe cnoso simplify ucnonvzyemcsn

v MIPU YIPOIICHUHU BbIPAXKCHHM

v MIPU PA3JI0KEHUU BBIPAXKECHUS HA MHOKUTEIU

v MIpU PUBEACHUH MTOT0OHBIX CIaraeMbIxX

v B CIIUCKE HET MPAaBUJIBHOI'O OTBETA

Knrwuesoe cnoso factor ucnonvzyemcs

v MIPU PA3JI0KEHUU BBIPAXKECHUS HA MHOKUTEIN
MIPU YIPOIICHUHU BbIPAXKCHHM

v [IPU IPUBEACHUU MOIOOHBIX CIaraeMbIX

v B CIIUCKE HET NMPaBUJIHLHOIO OTBETA

Kniouesoe cnoeo parfrac ucnonvzyemcs

v [IPU ONPEEICHUN TOJTUHOMHUAIBHBIX KO3(PPHUIINEHTOB

v P YIPOIICHUH BBIPAXKEHUN

IIpy IIPUBCACHUN HO,Z[O6HBIX cjiara€MabIxX
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v B CIIUCKE HET MPaBUJIBHOT'O OTBETA
Knrouesoe cnoeso collect ucnonvzyemcs

v IPH IPUBEIEHUH TOT00HBIX CIIaraeMbIX

v IPH ONPEAEIEHUHU TOTMHOMHUATLHBIX KO(P(UIIMEHTOB

v IPH YIIPOIIEHUH BBIPAKEHHUI

4 B CIICKE HET NPaBUJILHOIO OTBETA

Jlna ananumuyueckozo pewienus 3a0ai MamemMamuieckKoz0 aHaiu3a nPpeona3Ha4ena nanes
4 MaremaTnka

4 dopmaTHpoBaHHe

v CranjapTHas

v Kanpkymstop

ﬂﬂ}l 6blNOJIHEeHUs onepauyuu nOOCMAHO6KU 3HAYCHUS nepemeuuoﬁ 6 sblpasriceHue ucnojibzyemcsa

Ktouesoe cj106o
substitute
complex
solve
laplace

AN

Tema 4: «PacnozHaBaHne 00bEKTOB NIPU pacIM(pPoOBKe MeIUIIHHCKUX H300paKeH i)
1. Konmponwsnwie eonpocwi:

el o

9.

2. Ileneswvie 3a0auu:

UTto Takoe crieKTpaibHbIN aHan3?

Ponb koMITbIOTEpa B METUKO-OMOIOTHYECKOM UCCIICIOBAaHIH

KakoBbI MpUHIUIIBI TOJTyYEeHUS TPOSKIIUNA TOMOTrpaduyecKoro n300pa>keHus?
Kak mnpoucxomuT pekoHCTpYKIUs (aHTOMa TOJOBHI HAa OCHOBAaHUU
MPOEKIIMOHHBIX TAHHBIX ?

KakoBbl 0co6eHHOCTH CHHTE3a MPOEKIUMA MPU HCTIOIB30BaHUH MapauIeIbHBIX
Ty4qei?

KakoBbl 0COOGHHOCTM CHHTE3a MPOCKIUWA MPU MCHOJI30BAHUM BEEPHBIX
Ty4qeu?

OnpeneneHre BEWBIET - MPeoOpa3OBaHMA, METOJUKA HCIOJIB30BaHUS WX B
MEAUIIMHCKUX UCCIIETOBAHMSIX

Okonnble TmpeoOpazoBanus @Dypbe, METOJUWKA MCIOJb30BAaHUS UX B
MEAUIIMHCKUX UCCIIETOBAHUSIX

MeTto/bl pacrio3HaBaHUSI OOBEKTOB Ha MEUIIMHCKUX CHUMKAX C TIPUMEHEHUEM
MATLAB

Cmyoenm 0ondxiceHn 3HamMb: Jlumepamypa
1. Tlouemy CHEIHATUCTY-MEUKY
HEOOXOMMMbI ~ HABLIKM  IPOBEICHHUS 1. Kobpunckuii b.A., 3apyOuma
OPTOrOHAIBHBIX [PEOOpPa3OBaHUil B T.B.«Meauuunckass uHpopmatuka» ,
cBoeif pabore. M., U3naTenbckuii 1oM «AKageMus»,
2. OcHoBHas CTPYKTypy nakera Matlab 2009.
3. Unrepdeiic [POrpaMMBL 2. Kwxuu K.C. «MeauuuHcKast
MHTEpAKTUBHBII PeKUM paboThI CTaTUCTUKa», Bricmiee oOpa3oBaHue,
Cmyoenm Oondxcen ymemsn: 2007.

1. Binagers  6a3oBbIMH  CpPEACTBAMH  JUIS 3. Merommueckas  paspabotka UL
CO3IaHNs, DPeNaKTHPOBAHH, CTYIEHTOB 4 Kypca K MpPaKTUYECKOMY
bopMaTHpOBaHHs W306pasKkeHmit B 3aHaTHI0 TI0 Teme  «[IporpamMmmHBbIe
nakereMatlab. cpencTna peanuzanuu

2. YMmerb pa30buUpaThCs B TEOPETUYECKOM MH(OPMAIMOHHBIX  TIPOLIECCOB B

MeaunuHe.  ba3oBble  TEXHOIOTHH
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OIMCaHUU OPTOTOHAJILHBIX NMPE0Opa30BaHUN JUCKPETHBIX ~ OPTOTOHAJBHBIX u
BEUBIIET - npeoOpazoBaHMiA
uHpOpPMALIUN.

4. https://www.bsuir.by/m/

12 100229 1 88549.pdf

(O8]

. NENENAN

3aoanus 0na camocmoamenbHoi padbomsl nO U3YUAeMoil meme:
3aoauu: (npedsapumenvro ewe paz uzyuums [3,4].)

1. I3y4uTh 00I1IHME BOIPOCHI MOCTPOCHHS ITUPPOBBIX H300paKCHHUH.

2. Co3nath (haHTOM T'OJIOBBHI.

3. BBINONHUTD BBIYMCICHUE CHHTE3UPOBAHHBIX MPOCKIIUH C TIOMOIIBIO MTAPALICIIbHBIX JIyUeH .

4. BLIIOIHATH BBIYUCIICHUE CHUHTC3UPOBAHHBIX HpOCKL[I/Iﬁ C MOMOUIBIO IMapaJJICIIbHBIX queﬁ

5. BBbIMOAHUTH PEKOHCTPYKIMIO (DAHTOMBI TOJIOBBI HAa OCHOBAaHHMH MPOCKIIMOHHBIX TaHHBIX
IMMOJIYYCHHBIX C ITIOMOIIBIO BECPHBIX queﬁ.

6. BBINIOTHUTD BBIYMCIICHUE CHHTE3UPOBAHHBIX MPOCKIIMH C TIOMOIIBIO BECPHBIX JIydel

Iloozomoeums omuem:

— OTJIAUTh IIPOTrPaMMBbl BOCCTAHOBJIEHHUS CLIEHBI IO MPOEKLIHSIM;
- OTJIaTUTh IPOrpaMMBbl pe3yJIbTaToB uccienoBanuii MPT u300paxeHuit
Iloozomoeums unmenniexkm Kapmol O OCHOEHLIM NOHAMUAM

Tecmut 0nsa camokonmpons :

IIpu noacraHoBKe 3HAYEHMS IePeMEHHON B BbIPaskeHHe MocJie KJIK4eBoro ciosa substitute B
MeCTO3aIO0JIHUTE/Ib CJIeAyeT BBECTH

v/ JIOTHYECKOE BHIPAKEHHE
v IepeMEHHYI0

v’ dopmyiy

v KOHCTaHTy

JJ1s1 npoBeaeHHs aHATUTHYECKOro 1M PepeHIHPOBAHUA HCIIOJIb3YeTCH CHMBOJI

ANANENEN

BmecTo 3anosHuTeIs1 onepaTopa AuddepeHuHpoBaHusa TPpedyeTcs: BBeCTH

(GYHKILHMIO, 3aBUCSILYIO OT apryMEHTa U UMsI apryMeHTa

uMsi QYHKIIUU U UMS apTyMeHTa

UMl IPOU3BOAHOM (PYHKIIMM U UMSI apTyMeHTa

B CIIUCKE HET NMPaBUJILHOTO OTBETA

BmecTo 3amo/THHTEIH ONIEPATOPA MHTEIPHPOBAHUSI TpedyeTcsl BBECTH

14




5.

=l NN N T S N N NI T N A

ANANRN

(GYHKLHUIO, 3aBUCSIYIO OT apryMEHTa, UMsI apryMEHTa U MpeIesibl HHTETPUPOBAHUS
uMsi QYHKIIUHM, UMS apTyMEHTa U IpeJieibl MHTETPUPOBAHUS

UMl IPOM3BOAHON (PYHKIIMM U UMSI apTyMeHTa

B CIIUCKE HET NMPaBUJILHOTO OTBETA

AN NN

I[.]'Iﬂ MPOBECACHUA AaHAJTUTHICCKOI'O )_I]/I(l)(bepeHIII/IPOBaHI/Iﬂ HUCIOJIB3YETCHA CUMBOJI

v <& =
v =
v' B CIIMCKE HET MPaBUIIBHOTO OTBETA

Ecyin nHTErpan pacxogurcs, To

BBIIAETCA cooOIenue 00 omunoKe
BBIUHCIISICTCS PACXOISIIUNCS HHTETPaT
UHTETPaJ 3aMEHSIETCS CXOASIIIMCS

B CITUCKE HET NMPaBWJIBHOTO OTBETA

ANANENEN

Ju1s1 mepemereHust 31eMeHTa 0(hopmMJIeHUS TOKYMEHTA ero HYKHO

BBIACIIUTDL U NIEPCTAINUTDL C UCITIOJIb30BAHNEM MBI
CKOITMPOBATH U BCTABUTH B HYKHOC MECTO

YAAJIUTb U BCTABUTH B HY’)KHOC MCCTO

B CITMCKC HET IMMPAaBUJIBHOI'O OTBETA

YT00bI H3MEHUTH pa3Mephl YJIEMEHTA IOKYyMeHTa TpedyeTcs

BBIJIETIUTH U PACTSHYTh (MJIU CKaTh), IOTSIHYB 3a YEPHBIE MPSMOYTOJIbHUKY Ha TPaHUIIAX 001acTu
BBIJICTICHUS

HECKOJIBKO Pa3 YePKHYTh MBIIIBIO B Ipeieiax 00JacTH JIEMEHTa

IIEPEHECTH JIEMEHT 1I0KyMeHTa B Word U TaM U3MEHUTh pa3Mepbl

B CIIUCKE HET NPAaBWJIBHOI'O OTBETA

BolgeieHue IBETOM NMPOU3BOAUTCHA ¢ UCMTOJB30BAHUEM

nyHkTa CBoiicTBa aneMeHTa MeHo Popmar
naHenu @opmatupoBaHue

nyHkTta OOHOBUTH 3JIeMEeHTa MEeHI0 Buj

B CIIMCKE HET MPAaBWJIBHOI'O OTBETA

. YT0o0BI €031aTh TEKCTOBDIIl PETruoOH TpeﬁyeTCﬂ BBE€CTH CUMBOJI

NBOIiHAs KaBBIUKa
JIBOETOYHE
OTKpBIBAIOIIas KBaJpaTHasi CKOOKa

anocTpod

. Jus popmarupoBanus tekcra B Matlab cayxur

naHens PopMatupoBaHue
naness CrangapTHas
IyHKT PopMar IIaBHOIO MEHIO
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v

B CITMCKC HCT IIPABUJIIBHOI'O OTBCTA

12. lns ycTaHOBKH 2032112 MCIIOJIb3YeTCs

wIERNANENEN

ANANENEN

MapKepbl Ha TMHEUKE

IyHKT PopMar IJIaBHOIO MEHIO
naness PopmaTupoBaHUE

B CIIMCKE HET MPAaBWJIBHOI'O OTBETA

. KoamuecTBo xonuii IPHA MeYaJanu J10KYMEHTA YCTAHABJIUBACTCHA B OKHE

B OKHE I1€YaTH JOKYMEHTa
B OKHE YCTAaHOBKHM ONUIHWKA CTPAHUIIBI
koMmannoi Ileuatn

B CIIMCKE HET MPaBUIIBHOIO OTBETA
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