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1 Ilesu ocBOEHUSA TUCHUNIUHBI

Llenpto kypca "OOpaboTKa SKCHEPUMEHTANBHBIX MaHHBIX Ha DBM” sBnsercs oBianeHHe
OIpe/IeIEHUsIMU U METOAMKAaMH OOpaOOTKM 3KCHEPUMEHTAIbHBIX JIAHHBIX, KOTOpPbIE COOTBET-
CTBYIOT COBPEMEHHBIM CTaHJapTaM 00pa3oBaHusl.

3ajgaueil JaHHOTO Kypca sIBIsieTCs NPUOOpeTeHUE YMEHUs 00paObOTKU JaHHBIX C IIOMOUIbIO
coBpemeHHbIX obonouek: EXEL, MATLAB 1o 3aganHoMy anroputmy. Jleio B TOM, 4TO pa3iuy-
HbI€ BUJIbI U3MEpEHHs 00pabaThIBAIOTCS 10 Pa3HBIM aJITOPUTMaM U HEOOXOAUMO U3 KaX10i 000-
JIOYKH BBIOpATh HEOOXOMMBbIE TOYEUHBbIE U (PYHKIIMOHAIbHBIC OLEHKH JJIsI 00pabOTKH JTaHHBIX.
OOyuaeMblii 1TOciIe OBJIAJCHUS MAaTepUAJIOM Kypca J0JDKEH UMETh yMeHue: 1) o0paboTku 3Kcrie-
PUMEHTAJIBHBIX JAHHBIX JIIOOOTO THIA W3MEPEHHUH; 2) MPaBUIBLHOTO O(OPMIICHUS PE3yIbTaTOB
9KCHEPUMEHTA B COOTBETCTBUH C TPEOOBAHHEM COBPEMEHHBIX CTaHIApTOB

2 MecTo AMCHMILIMHBI B CTPYKTYpe 00pa30BaTeIbHON IPOrpaMMbl NOATOTOBKH 0akaaaBpa

Juctunmuaa "O0paboTKka dKCIEPUMEHTANBHBIX JTaHHBIX Ha DBM” BXOIUT B BapuaTHB-
HYI0 4YacTh Oyioka 1 oOpazoBaTenbHON IPOrpaMMbl 10 HampaBieHUIO NoArotoBku «lIpudopo-
ctpoenue» npopuist "Ilpubopsl 1 METOABI KOHTPOJISI KAUeCTBa U IMAaTHOCTUKU", SIBJISAACH JUCLIU-
TUTMHOM TI0 BEIOODY.

JUis n3ydeHus AUCHUILTMHBI HEOOX0IMMBbI 3HaHUs, YMEHUS, HaBbIKH, C(hOPMUPOBAHHBIE B
pe3yabTaTe N3ydeHus! AUCHUIUINH: «(pHU3HKay, «MaTeMaTuKay, «MHPOpMaTHKa ¥ UHPOPMALUOH-
HbI€ TEXHOJIOTHNY, «(PU3MUECKHEe OCHOBBI MTOIyYEHHs HH(OPMALIN.

3HaHUsI, YMEHUs, HABBIKH, [TOJIyY€HHbIE IPU M3YUYEHUU AAHHON TUCUUIUIMHBI OyayT HEO0O-
XOJMMBI NP pa3pabOTKe HOBBIX U MCIIOJIb30BAaHHM CYLIECTBYIOIIHUX CPEJICTB HEpa3pyLIAroIIero
KOHTPOJISI U TMarHOCTUKU. B 310Xy HU(pOBbIX TEXHOJIOTHH M aKTUBHOTO HCIOIb30BAaHUS KOM-
IBIOTEPHONM MaTeMAaTHKHU 3HAHUS U YMEHHUS B 9TOM 00JIaCTH clelyeT CUMTaTh 0a30BBIMU IS CIIe-
uanucToB npudopoctpoenus "IIpubGopsl 1 METOIbI KOHTPOJIS Ka4eCTBA U AMATHOCTUKH .

3  KomnereHunuu  oOyuamomerocs, ¢(opMupyemble B  pe3yJbTaTe  OCBOCHHUS
AUCHUILUIMHBI (MoayJisi) ' O0padoTka 3KcepUMeHTAIbHBIX JaHHBIX HAa OBM " u nuianupy-
eMble pe3yJabTaTbl 00yyeHus"

B pesynbrare ocBoeHus nucuumiinabl "OOHapyxeHue U GUIbTpaLus CUTHAJIOB B He-
paspy1arorieM KOHTpoJie” 00ydaromuiics T0KEeH 00J1a1aTh CASAYIOMUMHI KOMIETEHIU MU

CTpyKTYpHBIN JIEMEHT

[Timarupyemsie pe3yiIbTaThl 00O YVUEHIS
KOMITCTCHITIH py' pesy. ya

OIIK-5 crioco0HOCTHIO 00padaThHIBATH U NMPEACTABJATH IaHHbIE IKCIIEPUMEHTAJbHBIX HC-
cJIe10BAHM

3HaTh

Bupl ommOoK pa3iuyHbIX BUI0B U3MEPEHU I

Bupl ToueYHBIX ¥ HHTEPBAJIBHBIX OLIEHOK U3MEPSEMBIX
BEJIMYMH IIPU Pa3INYHbIX BUJAX U3MEPEHUM.
CoBpeMeHHbIe TPUEMBI 00PaOOTKH CIIOKHBIX CUTHAJIOB U
M300paxeHHA

VYMmers: e OmpenensaTh OMMOKY MPU PA3TUYHBIX BUJAX U3MEPEHHA
N OICHHUBATb TOYHOCTH UX ONPEACTICHUSA

Co3znaBaTh 2JIEeMEHTapHbBIE TPOTrPAMMBI 10 00paboTKe pe-
3yJIbTATOB IKCIIEPUMEHTA C UCTIOIh30BAHUEM CPEJIbI




CTpyKTYpHBIN JIEMEHT
KOMIIETEHIIMH

[Tnanupyemble pe3yabTaThl 00y4eHUs

EXCEL

CdopmynupoBaTs TpeOOBaHUS 110 YBETUUYEHUIO TOUHOCTH
Y TI0 OIPECIICHUIO ONITUMAJIBHOTO YUCiIa U3MEPEHUN YHC-
Jy U3MepeHuil npu o0paboTKe pe3ybTaTOB IKCIEPUMEHTA

Braners:

HaBpikamu nipaBuiIbHOTO 0(hOpPMIICHUS TPOTOKOJIOB HC-
CIICIOBAHHUSL.

HaBbikamu nmpaBUILHOTO rpaguaeckoro opopMICHHS
MPOTOKOJIOB uccaenoBanus B cpene MATLAB.
HaBpikamu paBriIbHOTO TpaduuecKoro ohopMICHHS
MIPOTOKOJIOB UCCJICIOBAHUSI B COOTBETCTBHH C COBPEMEH-
HBIMU CTaHAapTaMH.

IIK-3 cnoco0HOCTHIO K POBEIeHNI0 U3MEPEHU M UCCJIeJ0BAHNUS PA3JINYHBIX 00bEKTOB

o 3aJaHHOH MeTOAUKEe

3HaTh

MATLAB 16

Signal Processing Toolbox;

Statistics Toolbox

Control System Toolbox
Wavelet Toolbox

YmeTh

Pa3pabarpiBaTh TpoCTEHIIME MPOTPaAMMHBIE TPOIYKTHI
Mo oOHapyXeHHI0 Ne(EeKTHbIX HEOAHOPOJHOCTEH B CHT-
Haje

Pa3pabarpiBaTh TpoOCTEHIIFE MPOTPAMMHBIC TPOTYKTHI
1o 00paboTKe N300parkeHMI.

Pa3pabatpiBaTh mporpamMMHbBIE MPOIYKTHI MO OOHApYKe-
HUIO Je(EKTHBIX HEOJHOPOIHOCTEN C IIOMOIIBIO BEHBIIET
TEXHOJIOTHI

Bnanerts

[IpakTMUyeCcKMMHM HaBBIKAMM CO3JIaHUS MPOTPAMMHOIO
NPOJYKTa Mo oOHapykeHuo U ¢uibTpauuu 2D curna-
JIOB B HEpa3pylLIaroIleM KOHTPOJIE
[IpakTUyecKMMHM HaBBIKAMM CO3JIaHUS MPOTPAMMHOIO
NPOAYyKTa Mo oOHapykeHuo U ¢uibTpauuu 3D curna-
JIOB B HEpa3pylLIaroIleM KOHTPOJIE
[IpakTUyecKMMM HaBBIKAMM CO3JIaHUS MPOTPAMMHOIO
MPOJYKTa Mo oOHapykeHuto U ¢unbTpauuu 4D curna-
JIOB B HEpa3pylUIarolleM KOHTPOJIE




4  CTpyKTypa M cofep:KaHue JUCHUNIHHBI

Obwas mpyooemrxocmob oucyuniunvt cocmasisem 3 3auemuvix eounuy 108 axao. uacos, 6 mom yucne:

— kowmaxmuas paboma — 49,9 axao. uacos:
— ayoumopnas — 48 akao. uacos;
— eHeayoumopHas — 1,9 axao. uacos
- camocmosmenvras paboma — 58,1 axao. wacos;

— Gopma Konmpons — 3a4ém ¢ oyeHKouU, Kypcosas paboma

AynuropHas = ®opma TeKy- |
KOHTaKTHast § § IIET0 2 -
% pagora 2 7 Bun camocros- KOHTPOIA 5 5
Paznen/ Tema S | (Bakam wacax) | & F . |ycmeBaemoctn | £ T &
JVICTIATUTHHEI 2 . : 55 TCIbHOR u & 3 5
S S|SEEF g2 paoote! IPOMEXKYTOU- 55 S
2|8 %cs S A = 9
3 |Q & S I 8 o HOMU aTTecTa- X =
S8 o Ee O % 187051 o
1.1. BBEAEHHE. 5 1 4 10 |Bemonaenue |I[loBepka pe- |OIIK-5-
1.1.1. U3mepenns 71a00paTOpHOIL |3y/IbTaTOB U |3V8
1.1.2. Buasl usmepenust paboThI TIO Beranciennii | [1K-3-3y6
1.1.3.ITorpemHocT U3MEpEHUS OTBICKaHHIO  |J1a0OpaTOpHOU
1.1.4.Cratuctueckast 00paboTka COBOKYITHOCTH CITy4ailHBIX 3¢ dexTrBHOTrO |pabOTHI
BEJIMYUH. peKHMMa U3Me-
peHui
1.2. TIPAMBIE UBMEPEHUS. 5 3 3 10 |Co3znanue [Tosepka npo- |OIIK-5-
1.2.1.Anroput™M METpPOJIOTHYECKO 00pabOTKH IKCIIEPUMEH- MIPOTPaMMHOTI0 [TPaMMHOIO 36
TaJIbHBIX aHHBIX MPSIMBIX U3MEPEHUIN NPOAYKTa [0  |IpoayKTa cTy- |[IK-3-3y6
1.2.2.0dopmiieHre pe3ynbTaTOB SKCIIEPUMEHTA, €CIIA pacipe- TE€ME 3aHITUS |JIEHTA MPEno-
JIEJIEHNE TUIOTHOCTH BEPOSATHOCTHU HE SIBJISIETCS HOPMAJIbHBIM JlaBaresneM

1.2.3.Cratuctuueckast 00paboTka pe3yabTaTOB SKCIIEPUMEHTA,
€CJIN PACIIPEETIEHUE ITIOTHOCTH BEPOSITHOCTH SIBIISIETCS HOP-
ManbHbIM. OnTUMU3anus n3Mepenuid. OnpeaeeHne Makcu-
MaJIbHOTO YKCJIa U3MEPEHU.

1.2.4. OTceB rpyObIX NOTPEUIHOCTEN MPU IPSIMBIX U3MEPEHUIX




AynutopHas - dopma TeKy- | o
KOHTaKTHast ;:3 § IIET0 2 <
% pabota = Z Bun camocros- KOHTPOIA S ¢ 5
Paznen/ Tema S | (Bakan yacax) | £ g . ycIeBaeMocTH | = & &
2 . . 5 TENbHON 2> 82
JTUCIIUILIIUHBI 8 = | g § 5w £ = pa6OTI>I " 2 q:,: E
=|&2EEE 83 MpOMEeXyTod- | 2 & 3
Z |3 I E 5 2 g HOM arTecTa- XX
E S Zeg 08 c
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1.3. KOCBEHHBIE UBMEPEHUS. 5 3 5 10 |Co3nanme [Tosepka npo- |OIIK-5-
1.3.1.Ctatuctuueckas 06paboTKa pe3yabTaToOB SKCIIEPUMEHTA IPOTrPaMMHOTO |[TPAMMHOTO 3y6
[P KOCBEHHBIX U3MEPEHUSIX. NpOAYKTa 1o |mpoaykTa cry- |I[1K-3-3y8
1.3.2.251eMeHThI TapHOTO KOPPENISALIUOHHOTO U PErPECCUOHHOTO TEMe 3aHATUS |JEHTa Mperno-
aHayn3a. KoppensimoHHbIi aHanu3 Npyu KOCBEHHBIX U3MEPEHU- JlaBaTesieM
AX .
1.3.3.Kputepuii HMYTOKHBIX IMOTIPELIHOCTEN MpPU KOCBEHHBIX
U3MEPEHUsX
1.4. COBOKYIIHBIE U COBMECTHBIE UBMEPEHUA.| 5 5 | 12 14 |Bemonuenue |Iloepka pe- |OIIK-5-
1.4.1.MeTo HaMMEHBIIUX KBaJIPaTOB MPH 00pabOTKe pe3yib- 71a00paTOpHOIL |3y/IbTaTOB U |3V8
TaTOB COBOKYIIHBIX U COBMECTHBIX H3MEPEHUIN paboThI 1O Beruucnennii  |[7K-3-3y6
1.4.2.AnropuT™M METPOIOTHYeCcKOi 00pabOTKH SKCIIEPUMEH- COBOKYIIHBIM U |J1a00paTOpHOH
TaJbHBIX JAHHBIX COBOKYITHBIX M COBMECTHBIX U3MEPEHUI COBMECTHBIM |palboThl
U3MEPEHUSIM
1.5. CTATUCTHYECKASA OBPABOTKA 5 4 |12 14,1 |Coznanue [Tosepka npo- |OIIK-5-
BPEMEHHBIX PA1OB. MPOTPAMMHOTO [TPAaMMHOTO 3)8
1.5.1.KoppensunoHHble U CeKTpalibHble (YHKIIUU BPEMEHHBIX NPOAYKTA 10  |[IPOIYyKTa CTy- [[IK-3-3y6
PAIOB. TEME 3aHATUS |JIeHTa Mperno-
1.5.2. ToueuHble OLIEHKH KOPPEIALMOHHBIX U CIEKTPaIbHBIX JlaBaresneM
GyHKIUH.
1.5.3. Anroput™M MeETpOJOTHYECKOM 00pabOTKM BpPEMEHHBIX
PSIOB B OKCIIEPUMEHTE
Hroro no nucuumninxe 16 32 58,1




5 Ob6pa3oBaTesibHbIe U HHPOPMALIMOHHbIE TEXHOJIOTHH

Pesynbrar ocBoeHms aucuuiuinabl «OOHapy)eHUe U GUIBTPAIUs CUTHATIOBY» — (hopMHu-
poBanue y crynentoB komrereHnuii [1K-2, I1K-3, npencrapnsromux codboii AMHAMUYHYIO COBO-
KYITHOCTh 3HAHWW, YMEHUM U HABBIKOB, KOTOPYIO CTYIEHT MOKET IPOJEMOHCTPUPOBATH IOCIIE
3aBepIICHUs] JaHHOW YyacTh 00pa30BaTEIbHON MPOTrPaMMBbl.

s popMupOBaHUST ITUX KOMIIETEHIIMH M peaau3aliu MPelyCMOTPEHHBIX BUIOB y4eO0-
HOM paboThl, B yueOHOM MpoIlecce B KadecTBE OOpa30BATEIbHBIX TEXHOJIOTUN HCIOJIb3YIOTCS
mpaouyuoOHHAaA 1 MOOY1bHO-KOMNEMEeHMHOCMHAA TEXHOIOTHH.

VY4eOHble 3aHATHS IPOBOJSATCS B BUJE:

1) nexumii:

®  0030pHbIX — JUI CUCTEMATU3ALUU U 3aKPEIUICHUS 3HAaHUH 110 AUCLUIIIIMHE
®  uH@OpMaAYUOHHBIX — IS O3HAKOMJICHHS CO CTaHJapTaMU U CIIPaBOYHON MH(OpMaIien
®  npobremMHbIX — JUTSL PA3BUTHUS MCCIIEOBATEIILCKUX HABBIKOB M U3yYCHHS CIIOCOOOB peliie-

HUS 33]1a4.

Jlexumu MpOBOAATCS B TOTOYHBIX ayAUTOPHUSAX C IPUMEHEHHEM JIEMOHCTPAIUi, KOMITbIO-
TEPHBIX CUMYIIALUNA U KOMIBIOTEPHBIX MPE3CHTALIMA.

2) JlaGopaTopHbIX padoT

B teuenue 1abopaTOpHOro NPakTUKyMa CTYAEHT BBIIOJIHSAET PaOOThI 10 U3YUEHUIO U BbI-
IIOJIHEHUIO 33JaHUil 110 COCTaBJICHUIO AJITOPUTMOB M HAIMCAHUIO IIpOrpaMM. YacTUYHO IaHHBIE
IIPEIOCTABIISAIOTCS MPENOIaBaTeNIeM, YaCTUUHO — MOATOTABIMBAIOTCS CTYIGHTaMU BO BpeMs ca-
MOCTOATENbHOM paboThl. CTyIeHThI pa3/enieHsl Ha Opurazsl He Ooiee 4-x yenosek. [lepen Haua-
JIOM BBIIIOJIHEHUS J1a00paTOPHOM paboOThl MpenoaBaTeslb JIOJKEH IPOBEPUTH JOMAIIHIOK HOJI-
TOTOBKY cTyneHTa. [lanee npenosaBaTenb 0ObSICHIET, KAKUM MHCTPYMEHTAPUEM HCIOIb3yEMOTO
MPOrPaMMHOTO TMaKeTa HEOOXOIUMO BOCIOJIB30BaThCs, YKa3biBaeT Ha HamOosee d(h(eKTHBHBIC
METO/bI 00pabOTKH M3y4yaeMoro Tuma JaHHbIX. CTYAEHTHI BBITOJIHAIOT NPOTrpaMMHUpPOBaHUE, Jie-
JIaOT BBIBOJIB.

B mporecce oOydenust ucnonb3yrorcess YueOHo-Beruncnaurensusiii Lentp MITY, yHu-
BepcalibHasi MHTETpUpPOBaHHAsi cuctema KommbiorepHod Mmartematuku MATLAB (B 6a3oBoii
KOMIJIEKTAITUH ).

6 Y4eOHO-MeTOqMYECKOE 0O0ecTIedeHHe CAMOCTOATE/IbHOM padoThl 00y4Ya0IINXCs

IMoaroroBka Kk J1aGopaTopHbIM padoTam

JlaHHBIM BHJ CaMOCTOSATENBHOM pabOThl MpeaIoiaraeT caMOCTOSITEIbHYIO MPOpPadoTKY
00yJaronmMcs METOAMYECKOTO OMICaHus J1ab0paTOPHBIX paboT.
[Toce mpoBeaeHNs KOMIBIOTEPHOI'O HKCIIEPUMEHTA 00yUarOIIUICS HA OCHOBAaHUM METOJINYECKO-
ro OmucaHus JlabopaTOpHON pabOThl CaMOCTOSITENILHO MPOBOAUT 00pabOTKY NaHHBIX U FOTOBUT
OTYET 1o padoTe.
IIpumepnvie mpebosanus kK omuemy no 1ad0pamopHuiM pabomam:
B otder mo nabopaTopHoii paboTe TOKHBI OBITh BKIIOUYEHBI CIEAYIOIINE MYHKTHI:
— Ha3BaHHeE J1abopaToOpHOM paboTHI;
—  1e7b paboThI;
— OIlMCaHMEe MaTeMaTHYECKOW MOJIENN HCCIelyeMOro MoJIs;
—  pe3yNbTaThl KOMITBIOTEPHOTO SKCIIEPUMEHTA;
— aHaJMu3 pe3yJbTaToB pabOTHI;
—  BBIBOJIBI.
Tpebosanus k cooepaimcanuio OmoenIbHbIX Yacmeti omuema 8 1a00pamopHol pabome:



Onucanue mamemamu4eckol Mooenu ucciedyemozo noid. B jaHHoM paszzene HeoOX0AUMO OIH-
caTb TOJHYIO CHUCTeMY (PM3MKO-MAaTeMaTHYeCKUX YPaBHEHHUH, MOACTHPYIOIIUX HCCIeIyeMOoe
noJe.

Pezynomamur komnvlomepnozo sxcnepumenma. B 3T0M paszzgene npuUBOJATCS HENOCPEACTBEHHO
pe3yNbTaThl, MOJIyYEHHbIE B Pe3yJbTaTe KOMIBIOTEPHOI'O MOJAEIUPOBAHUS ONpeaeTcHHbIe (3Ha-
YEeHUsSl BETUYUH, rpaduKku, TaOIuIpbl, JuarpaMmsel). O0s3aTeIbHO HEOOXOIMMO OLICHUTH 00JIaCTh
MPUMEHUMOCTH MOJTYYEHHBIX PE3YJIbTaTOB.

Ananuz pesynomamos pabomwi. Paznen ordyera NOJIKEH COAEpKaTh MOJAPOOHBINA aHAIU3 IOJY-
YEHHBIX PE3yJbTaTOB, UHTEPIPETAIMIO STUX PE3yIbTaTOB Ha OCHOBE (hM3HUECKUX 3aKOHOB. Cre-
JyeT CPaBHHUTb MOJYYCHHBIC PE3YIbTAThI C H3BECTHBIMH JIUTEPATYPHBIMHU TaHHBIMHU, 00CYTUTH UX
COOTBETCTBHUE CYIIECTBYIOIIMM TEOPETHUECKUM MojessaM. Ecian oOHapyX eHO HECOOTBETCTBUE
MOJIyYEHHBIX PE3YJIbTaTOB U TEOPETUUYECKUX PACUETOB WIIM JIUTEPATYPHBIX JTaHHBIX, HEOOXOAUMO
00CyIUTh BO3MOXKHBIE MIPUYMHBI ITUX HECOOTBETCTBHIA.

Bwvi6oo. B BbIBOJIE KpaTKO HM3JararoTcsi pe3yibTaThl pabOThI, UX 3aBUCUMOCTH OT YCIOBHM WIIH
BBIOpaHHOW pacueTHOW MOJIEH, YKa3bIBaeTCS MX COOTBETCTBUE HJIM HECOOTBETCTBHE (Pu3nye-
CKHMM 3aKOHaM U TEOPETHUUYECKUM MOJIENSIM, BOSMOXHbIE IPUUMHBI HECOOTBETCTBUSI.

IloaroroBka Kk KypcoBoii pabore

B Havane u3ydeHus TUCHUIUIMHBI MPENoJaBaTeNb MpeaiaraeT oOydaromuMcsi Ha BBIOOP
nepevyeHb TeM KypPCOBBIX paboT. OOyJaronuiics caMOCTOSTEIbHO BRIOUPAET TeMY KypCOBOH pa-
60Tb1. CoBNajieHNe TeM KypCOBBIX Pa0OT y CTYIGHTOB OJTHOM y4eOHOI IpyMIIbl HE TOMYCKAETCs.

[Tocne BeIOOpa TeMBI IIpenoiaBaresib GOpMyIUPYET 3aJaHue MO0 KypCOBOM paboTe U peKo-
MEHAYET MepeUYeHb JTUTEPaTyphl IJid €€ BBINOJHEHUA. VICKIIOYUTENbHO BaXKHBIM SIBIISICTCS HC-
M0JIb30BaHNE MH(OPMAIIMOHHBIX MCTOYHMKOB, & IMEHHO CHCTEMBbl «/IHTEpHET», YTO NacT BO3-
MOKHOCTb 00y4JaroLMcs 60see MOTHO H3JI0KUTh MaTepuall o BEIOPAaHHOM UM TeMe.

B npouiecce Hanmcanusi KypcoBoil paboThl 00yJarONTUHCs TOJDKEH pa3o0paThCsl B TEOPETH-
YEeCKUX BOMPOCax M30paHHON TEeMbl, CAMOCTOSATENIBHO MPOAHAIN3UPOBATh MPAKTUYECKUNA MaTe-
puan, pazoOpaTh U 000CHOBATh MIPAKTUYECKUE MPEJIOKEHUS.

KypcoBast pabota nomkHa coiepkaTh BBEJICHHE C TIOCTAHOBKOM MMOCTAaBICHHOM 3a1auu.
3atem creayeT Mpe3eHTallds ¢ pacCMOTpPEHUEM O0JacTedl MPUMEHMMOCTH JaHHOW IUdPOBOI
TEXHOJIOTHH.

[To mamUBUAYanpHOMY 3amaHuto B Tpaduyeckom mHTepdeiice GUI B cpene MATLAB
c0o3/1aéTcs reHepaToOp TECTOBBIX CHUTHAJIOB C aBTOMAaTHUECKUM OIpe/ieIeHueM ero (yHKIIMOHAIb-
HBIX XapaKTEPUCTHK M UX TOUYCUYHBIX OLEHOK.

Crenyromast 4acTb KypcoBOil pabOThl COAEPKUT MPOEKTHPOBaHUE (UIBTPOB AJISL BBIJE-
JICHUS U3 3alIyMJIEHHOT'O CUTHAaJIa HE0OX0AUMOM MH(pOpMaIUH.

B 3akiroueHun yKka3bpIBaeTCsl T€ CTOPOHBI KYpCOBOM pabOThI, KOTOPhIE MOXHO OTHECTH K
TIOHSATHIO HOBU3HBI HAYYHOH WITH TEXHOJIOTUIECKON paOOTHI.

Pabora 3akaHuMBaeTCs NPHJIOKEHHEM B BHJIE JIMCTHHrA MPOTPaMM U COBPEMEHHOTO
CTIHCKA UCTIOTIB3YEMbIX ICTOYHUKOB

[IpenonaBatens, MpoOBEpUB PabOTy, MOXKET BO3BPATUTH €€ JUIsl JOPaOOTKH BMECTE C MUCH-
MEHHBIMH 3amedaHusiMH. CTYACHT TOJDKEH YCTPAHWThH TOTyYeHHBIE 3aMEYaHUs B yCTAHOBJICH-
HBII CPOK, MOCiIe Yyero paboTa OKOHYATEIbHO OLICHUBAETCS.

KypcoBast pabota momkna 0bITh opopmiena B coorBerctBun ¢ CMK-O-CMI'TY-42-09
«KypcoBoii mpoekT (paboTa): CTPyKTypa, coJepx aHue, 0OIue MMpaBuiia BBIIOJIHEHUS U 0pOpM-
JICHUS.



IlepeyeHb TeM J1a00PATOPHBIX 3AHATHI

TEMaA
1 Craructuueckasi 00paboTKa pe3yJbTaTOB SKCIIEPUMEHTA MPU NPSIMbIX U3MEPEHUSIX
[TocTpoeHue rucTorpaMm M onpeeieHne e€ TOUeUHbIX OLICHOK.
2 Craructuieckasi 00paboTKa pe3ylIbTaTOB IKCIIEPUMEHTA MPU KOCBEHHBIX HM3MEPEHUSIX
3 [TapHbIi KOPPETAIMOHHBIN aHAIU3
4

MeTo1 HaMMEHBIIIUX KBAJPATOB MpU 00pabOTKe Pe3yIbTaTOB COBOKYITHBIX U COBMECT-
HBIX U3MEPEHUM.

CraTtuctuyeckas 00pad0TKa BpeMEHHBIX psiioB. MoJiesn TPEH/I0B.

OdopmiieHre MPOTOKOIOB UCCIIETOBAHUIMA

Busyanuszanuus gaHHbIX

(N O O

OdopmiieHre TPOTOKOJIOB HCCIIEAOBAHUI

IlepeueHb BONPOCOB K JIAG0OPATOPHBIM 3aHSITHIAM

1 U3mepenusi. Buabl n3mepenuii. IlorpemnocTn usmepenmnii. Crarucrudeckasi
00padoTKa COBOKYNHOCTH CJIy4YaiiHbIX BeJIMYMH.

1.Yto Ha3piBaeTcs meTposnoruein? Kak ncnonb3yercs 3Ta Hayka B TEXHUKE?

2.Yto Ha3zwiBaeTcs u3Mepenuem? Jlaiite cBoe onpeserneHue nporecca u3MepeHusl.

3.Kakue nusmepeHus: Ha3bIBatOTCS IPSIMBIMH, KOCBEHHBIMH, COBOKYITHBIMU U COBMECTHBIMU ?
[IpuBenuTe npuUMeEpbl  TaKUX U3MEPEHUI.

4.Yto Ha3biBaeTCAd a0OCONIOTHOM W OTHOCHUTENbHOM morpemHocthio? Kakue mocTtouHcTBa u

HEJOCTaTKU TaKOTo croco0a BeIpakeHust omrOoKk? UTo Ha3bIBaeTCsl Tpy00i MOrpeIHOCTHIO?

5.Yto Ha3bIBae€TCs OTHOCUTEIBHOM YACTOTOH, BEPOATHOCTHIO COOBITHSI U IUIOTHOCTBIO
BEPOSITHOCTH?

6.JlaiiTe pekOMeHJalluy MPU TOCTPOEHUHU THCTOTPaAMM.

7.4t0 XapakTepu3yeT B THCTOIpaMM€ CpeIHEee, IHUCIEpPCHs M CpeAdHee KBaJpaTU4YeCcKoe
OTKJIOHEHHE, aCUMMETPHSI, dKCIecC?

8.ITouemy Bcerma S<x> < Sx?

9.Kak ompenenuTh, OTBEYAET JI HOPMAILHOMY paclpeeseHUuI0 BBIOOPKA SKCIIEPUMEHTABHBIX
JTAHHBIX UM HE OTBEYaeT?

2 TIPAMBIE UBMEPEHUS.

1.Kakue uzmepenus HazbiBaroTcs npsiMbiMu? [IpruBenuTe npuMepsl IpsIMBIX U3MEPEHUH.

2.Yto Ha3pIBaeTCs JIOBEPUTENIbHOW TI'paHHIEN CHUCTEMaTHMYECKOW COCTABIIAIOLICH aOCONIOTHOM

norpemHocTy Q? Kak ona onpenensiercs?

3.JlaiiTe omnpeneneHne TOBEPUTEIHLHOIO MHTEpBaja CIydaifHON cocTaBistomiel aOCOIIOTHOM Mo-
IPEMHOCTH. YTO HA3bIBAIOT JOBEPUTEIBHON BEPOSTHOCTHIO?

4.Kak cBs3anbl Q 1 1oBepuTeNbHAs rpaHUlla 001Iel MOrpenIHoCTH pe3ynbrata AX ?

5.Bamm pexoMeHIanuu 1O TMOBBIIIEHUI0O TOYHOCTH H3MEpPEHUs B ciydae, Korma: 1)Q>>S«xs;
2)Q<<S«x>.

6.3 kakux COOOpaKeHM HAXOAUTCS MaKCHMAJBHO IiesiecooOpa3Hoe uucio udmepeHuit ? Bee-
Ir71a JId 11eJ1ecO00Pa3HO MOBBIIIATH YUCIIO NPSIMBIX H3MEpEeHH?

7.01uHaKoBO 11 00padaThIBAIOTCS PE3YJIbTAThl IKCIEPUMEHTA MPU SMIIMPHUUECKOM pacipe/ere-
HUH, KOTJa TUIIOTE3a O HOPMAJIBHOCTH 3TOT0 paclpezeneHus 0o MoATBepKIaeTcs, 1100 OT-
Bepraercs?
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8.Kak mpaBmibHO 10100paTh U3MEPSIOMIHN MpruOop? B KakoM COOTHOIIEHUU JTOJDKHBI HAXOIHT-
csi morpemrHocTh Q, 00yCIOBICHHAs M3MEPUTENBHBIM YCTPOHCTBOM, M CpeaHEee KBaJpaThde-
CKO€ OTKJIOHEHUE PE3yJIbTaTOB OMbITA S<x>?

3 KOCBEHHBIE UBMEPEHMUS.

1. Kakue u3mepenus: Ha3bIBatoTCsi KOCBeHHbIMU? [IpuBeuTe mpumMepsl KOCBEHHBIX U3MEPEHUIM.

2.B kakoM ciydae MOXHO pPacCUMTAaTh CpEIHEE KBAJIPAaTUUYECKOE OTKJIOHEHHWE KOCBEHHBIX
U3MEpEHUT?

3.Kak MoxHO rpaduueckumM cnocoOOM OLIEHUTh HAMYKHe KOPPEIALMOHHON CBSI3U MEXIY IBYMS
MacCHUBaMH CIIy4ailHbIX BETUYUH?

4.IToueMy JIMHUH TPSIMOM U OOPAaTHOM PETrPECCHH Yallle BCETO0 HE COBITAIAl0T?

5.Kakas gacTHas morpenrHocTh B Bameli paborte siBnsieTcst HanOonbieit? Kakue pexomenpanuu
Bl caenaere 1y1si yMEHbIIEHUS 3TOW YaCTHOM MOTPEIIHOCTH ?

4 COBOKYIIHBIE U COBMECTHBIE U3MEPEHMUSI.

1. Kakue n3mepeHus: Ha3pIBAIOTCSI COBOKYITHBIMU M COBMECTHBIMU? [IpUBeIuTEe MPUMEpPHI TaKHX
A3MEPEHUM.

2. Kak MOXXHO OIEHHTPH TpadUuecKuM CIIocoOOM Hamboiiee BEpOSITHBIC 3HAUYCHHSI HEU3BECTHBIX
BEJIMYMH MIPU COBOKYITHBIX U COBMECTHBIX U3MEPEHUSIX?

3. Kak mo rpaduky, mogoOHOMYy H300pakeHHOMY Ha puc.4.4, MOXXHO OIICHHTH IOTPEIIHOCTh
ornpezeneHuss HauOoJiee BEPOSTHBIX 3HAUCHUN HEU3BECTHBIX BETUYMH IPU COBOKYITHBIX U COB-
MECTHBIX U3MEPEHMSIX ?

4. Bamu pekoMeHAaluy 10 MOBBIIICHHIO TOYHOCTH M3MEPEHUS Ha JaHHOU abopaTopHO ycTa-

HOBKE?

5. BPEMEHHBIE PS1/1bI

1. Kakue BpeMeHHbIE psi/ibl HA3bIBAIOT CTallMOHApHBIMU? [IpuBennTe MpuMepsl TaKUX PSJIOB.

2. Kakoe CBOWCTBO BPEMEHHOTO psijia XapaKTepu3yeT (PYHKIUS pacupeeseHHs IIIOTHOCTH BEpo-
ATHOCTH opauHat curHana ADF? Kakue netanu 1 TOHKOCTH ClIeyeT YUUTBIBATh MIPU MOCTPO-
€HUU TUCTOorpamm?

. Kak oniennBaeTcs TOUHOCTh ONpeieNIeHHsI CTOIO0I0B TUCTOIPaMMBbI?

. PaccumnTaiite pesynbrar cBépTku AByX curHanoB X=[1 -2 3] u Y=[1 3 1 -2]. H3o06pa3ure pe-
3yJbTaT CBEPTKU rpaUyecKH.

5. Kakoe cBOWCTBO BpPEMEHHOrO psifia XapaKTepU3yeT aBTOKOPPENALMOHHAs (YHKIMS CUTHAa
ACF? Kakne TOHKOCTH CJeIyeT YUYHUTBHIBATh MPHU MMOCTPOCHUU ABTOKOPPEISLMOHHBIX (YHK-
ui?

. Kak oniennBaercs Tounocts onpenenenuss ACF?

. Kakoe cBO#cTBO BpEMEHHOTO psijia XapaKTepu3yeT QPyHKIUsS CrieKTpabHONH MomHocTH PSD?
Kakue TOHKOCTH cielyeT y4UTHIBaTh NMPU MOCTPOCHUU TIpadUKOB (YHKUUH CHEKTpaIbHON
MOIIHOCTH?

. Kak onienuBaetcst To4HOCTH ompenenenust PSD?

Kakue onenku Has3biBalOT ToueyHbIMU? UYTO XapakTepusyroT ToueuHble ouneHku ADF:

1)cpennee 3naueHue <y>; 2)cpeqHee KBaJpaTHUIeCKOe 3HAYCHUE BEIOOPKHU Sy?

10. Yto xapakrepusyer ToueyHas oneHka ACF —koppensuuonnas amuHa 1?7 M300pa3ure curnai

C OZIMHAKOBBIMU 3HAYCHUSMH <Y> U Sy , HO C pa3HBIMH 3HAYCHUSMHU T.

11. Yro xapakrepusyer ToueuHas orieHka PSD — sddexTuBHas mmpuHa cekrpa Amspgp? HM300-

pasuTe CUTHAM C OJMHAKOBBIMU 3HAYCHUSMH <Y> U Sy , HO C pa3HBIMH 3HAYCHUSAMHU AW

~N N B~ W

\© ©
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Kypcosas pabora.

CtpykTypa KypcoBoii paboThl 61u3Ka K (hopMaTy Hay4YHOTO UCCIICAOBAHUS
AHanoru4sele 3aJa4 CO CBOCH crienn(UKON pemaroTcs Ipu pa3padoTKe GUILTPOB I U300pa-
KEHUU. 3/1eCh pelaroTcs 331a4K PaclO3HABAHUS U300paKEHUH U UX CTIeNU(UIECKUX CBOUCTB.

Ilepeuyenn Tem Kk KypcoBoii padore

O06paboTKa SKCIIEPUMEHTAIBHBIX JAHHBIX B Ja00OPATOPHOM MPAKTHKYME 10 (PU3UKE
(pa3zes MexaHMKa) U OL[EHKA CTENEeHU MX JIOCTOBEPHOCTH

O06paboTKa SKCIIEpUMEHTAIBHBIX JAHHBIX B JIA00PaTOPHOM MPAKTUKYMeE IO (pusmke
(pa3aen MosekyssapHast (pU3MKa) U OL[EHKA CTENEHU UX JOCTOBEPHOCTH

. O06paboTKa SKCIIEpUMEHTAIBHBIX JJAHHBIX B JIA00OPaTOPHOM MPAKTUKYMeE IO (pusnke
(pa3zaen 37eKTPOMArHeTU3M) M OLIEHKA CTENEeHU MX JIOCTOBEPHOCTH

. O0paboTKa SKCIIEPUMEHTATIBHBIX JJAHHBIX B JIA00OPaTOPHOM MPAKTUKYME MO (pu3mke
(pa3men na3epHasi ONTHKA) M OLIEHKA CTENIEHU UX IOCTOBEPHOCTH

. O06paboTka SKCTIEPUMEHTANBHBIX JAHHBIX B JIa0OPATOPHOM IMPAKTUKyMeE MO (PU3KKE
(pa3zmen KBaHTOBAs MEXaHUKA) U OIICHKA CTENIEHU UX JIOCTOBEPHOCTH

. Ornenka 6a30BOM JIMHUYU TpeHJa B PU3NIECKOM MTPAKTHKYME.

Hepeqeﬂb TEM IJA CaAMOCTOSITEILHOI paﬁoTLI CTYAECHTOB

1.Ucnonw3oBanue ¢pyukimit MATLAB Statistics Toolbox functions gscatter u gplotmatrix ms
NpeaACTaBICHHUA CTATUCTUICCKUX 3aKOH0MepHOCT€I\/JI.

2. Ucnonp3oBanue ¢pynkiuit MATLAB Statistics Toolbox normplot, qgplot, cdfplot, probplot
JUIS TIPOBEPKHU HOPMAJIbHOCTU paclpeliesICHUS.

3. Ucnonp3oBanue dpynkiuit MATLAB Statistics Toolbox pdf — Probability density functions
By Continuous Distributions (Data). O6nactu npumenenust qanabix Pdf.

4. Vicnonp3oBanue ¢pyukiuit MATLAB Statistics Toolbox pdf — Probability density functions
By Continuous Distributions (Statistics). O6mactu npumenenus ganubix pdf.

5. Ucnonp3oBanue ¢pyukiuit MATLAB Statistics Toolbox pdf — Probability density functions
By Multivariate Distributions. O6actu npumenenust qaHHbIx PAf.

6. Ucnonb3oBanue ¢pynkimiit MATLAB Statistics Toolbox Distribution Function , Probability
Density Functions - Distribution Fitting Functions.

7. Ucnone3oBanue ¢pynkuuit MATLAB Statistics Toolbox Pearson and Johnson Systems.
Omnpenenenue mean, std, skewness, xurtosis 8 MATLAB. Uto xapakTepu3yIOT 3TH apamMeTphI
psd?

8. Ucnons3oBanue pyuxuit MATLAB Statistics Toolbox Multivariate Modeling .

9. Ucnonws3oBanue pynkimiit MATLAB Statistics Toolbox Hypothesis Test (Hypothesis Test
Terminology

10. Ucnonb3oBanue pynkiuit MATLAB Statistics Toolbox Hypothesis Test (Assumptions,
Example: Hypothesis Testing, Available Hypothesis Tests-Ta0nuiia mosHOCTBIO, HO, IPUMED,
TOJBKO XI/I-KBaIlpaT)

11. Ucnonp3oBanue ¢pyukimit MATLAB Statistics Toolbox ANOVA - Analysis of Covariance
(Introduction, Analysis of Covariance Tool, Confidence Bounds, Multiple Comparisons),
MANOVA

12. Ucnonb3oBanue pynkiuit MATLAB Statistics Toolbox Linear Regression (Linear Regres-
sion Models,Multiple Linear Regression, Robust Regression)
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13. Ucnonb3oBanue pynkiuit MATLAB Statistics Toolbox Cluster Analysis (Hierarchical
Clustering, Gaussian Mixture Model)

14. Ucnonp3oBanue pyukiuit MATLAB Signal Processing Toolbox (Basic Signal Processing
Concepts)

15. Ucnonb3oBanue pynkiuit MATLAB Signal Processing Toolbox (Design a Filter with
fdesign and filterbuilder)

16. Ucnonb3oBanue pynkiuit MATLAB Signal Processing Toolbox (Welch's method, Yule-
Walker AR method))
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7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s POMEKYTOYHOM aTTeCTALMU

CtpyKTypHBII
JJIEMEHT
KOMIETEHIUU

[Tnanupyemsble pe3ynbTaTbl 00yUeHHs

O1eHOYHEIE cpe€acTBa

OIIK-5 cnnocoOHOCTBHIO 00padaThIBATh U MPEACTABJIATH JaHHbIE IKCIIEPUMEHTAIbHBIX HCCJIeI0BAHUM

3HaTe

e Bujpl ook pa3ianyHbIX BUJOB
U3MEPEHUIN

e Buibl TOUEUHBIX U UHTEPBAJIbHBIX
OLICHOK U3MEPSEMBIX BEIIMUUH NIPU
pa3IMYHbIX BUJAX U3MEPEHUI.

e CoBpeMeHHbIEe TPUEMBI 00pa0OTKHU
CJIO’KHBIX CUTHAJIOB U M300paxKeHun

Hepeqeﬂb TE€M U 3aJlaHMii 1Jisl OATOTOBKH K 3a4€eTy € OLIEHKOM

1.

2.

o

10.

11.

12.

13.

Yro Ha3biBaeTcsa n3MepeHueM? Jlaiite cBoe olpejesieHue mpouecca u3-
MEpPEHHUS.

Kakue nzmepeHus Ha3bIBarOTCs MPSIMBIMU, KOCBEHHBIMU, COBOKYITHBIMU
U coBMecTHbIMU. [IpuBeauTe mpuMepsl  TaKUX U3MEPEHUI.

Yro HazbIBae€TCs OTHOCUTENIBHOW YaCTOTOW, BEPOSTHOCTBbIO COOBITUS U
IJIOTHOCTBIO BEPOSITHOCTHU?

JlaiiTe pekoMeHJalMy IPYU HOCTPOSHUU THCTOIPAMM.

UYro xapakTepuszyeT B TUCTOTpaMME CpeIHee, IUCIEPCUs U CpeHee
KBaJIpaTUUECKOE OTKJIOHEHNE, aCHMMETpPHS, dKcliecc?

Kak onpenenuts, OTBEYaeT M HOPMAIbHOMY paclpeaeeHHI0 BEIOOpKa
AKCIEPUMEHTAJIbHBIX JIaHHBIX WM HE OTBEYAeT?

UYro Ha3pIBacTCA NOBEPUTEIBHONW I'DAHULEH CHUCTEMAaTUYECKOW COCTaB-
nsrouieit abcomotHoM norpemuocty Q? Kak ona onpenensercs?

Jlaiite ompenesieHUe NOBEPUTEIBHOIO MHTEpBaja CIy4alHOM COCTaBIIfA-
foleil abcooTHOM MOrpemHocTH. UTO Ha3bIBalOT JI0BEPHUTEIBHOU
BEPOSITHOCTHIO?

OnunakoBo 11 00pabaTHIBAIOTCS PE3yNIbTaThl HIKCIIEPUMEHTA IIPU IMITH-
PHUYECKOM paclpeesIeHnH, KOT1a TMI0Te3a 0 HOPMAJIBHOCTH 3TOTO pac-
npeaesieHnst TN00 MOATBEP)KAAeTC s, THOO OTBEpraeTcs?

B kakoM ciydae MOKHO pacCuMTaTh CPEJHEE KBaJpaTHUECKOE OTKJIO-
HEHHE KOCBEHHBIX U3MEPEHUMN?

Kak mMoxHO rpaduueckum crnocoOOM OLEHHTh HaIMYUE KOPPEISAIHOH-
HOM CBSI3U MEXY IByMsI MACCUBAMHM CIYYANHBIX BEJIUYUH?

[Touemy nuHUYM NpsAMON U OOpaTHOM pErpeccuu 4Yaile BCEro He COBIa-
narot?

Kak MoxHO oneHuth rpadudeckum crnocoboM Hambosee BEpOSITHBIC
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CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaTbl 00yUeHHs

O1eHOYHEIE cpe€acTBa

14.

15.

16.
17.

18.
19.
20.
21.
22.
23.

24,

3HAYEHUs] HEU3BECTHBIX BEJIIMYMH NPU COBOKYITHBIX M COBMECTHBIX H3-
MEpEeHUSIX?

Kakue BpemeHHbIE psAIbl Ha3bIBAIOT cTanpoHapHbIMU? [lpuBeante
IPUMEPBI TAKUX PSI0B.

Kakoe cBoiicTBO BpeMEHHOT0 psiaa XapakTepusyeT (yHKLHUs pacupese-
JICHUS TUIOTHOCTH BEpOSITHOCTH opauHatr curHana ADF? Kakue meranm
Y TOHKOCTH CJIE1yeT YYUTHIBATh IIPU OCTPOSHUU TUCTOrpaMm?

Kak onieHuBaeTcsi TOUHOCTh OINPEAEICHHS CTOJIOOB THCTOrPAMMBI?
Kakoe cBOHCTBO BpPEMEHHOIO psijla XapaKTepU3yeT aBTOKOPPEISALMOH-
Hast (yakmus curnana ACF? Kakue TOHKOCTH ClIeyeT YYUTHIBATh MPH
HOCTPOCHUU aBTOKOPPENILIUMOHHBIX PYHKLUI?

Kak oniennBaercs TouHocTs onpeneneans ACF?

Kakoe CBOWCTBO BpEMEHHOIo psja XapakTepusyeT (yHKIUS CHek-
TpanbHOM MoutHOCTH PSD?

Kakue TOHKOCTH clielyeT YUuTBhIBaTh PU MOCTPOEHUH rpaduKkoB HyHK-
LUNA CIIEKTPaIbHON MOIIHOCTH?

Kak oniennBaetcs TouHOCTH onpeaenenus PSD?

Kakue oneHkH Ha3bIBatOT TOU€YHBIMH? UTO XapaKTepH3yIOT TOUYEUHbIE
onenku ADF: 1)cpennee 3Hauenune <y>; 2)cpenHee KBaJIpaTHUECKOE
3HAa4YeHUE BBIOOPKH Sy?

Yro xapakrepusyeT ToueuyHas oueHka ACF —koppensiuoHHas 1iauHa t?
N300pa3ute curHAI C OAMHAKOBBIMU 3HAYCHHUSIMH <Y> U Sy , HO ¢ pa3-
HBIMHU 3HAUYEHUSIMH T.

Yro xapakrtepusyer ToueuHas omeHka PSD — sddexruBnas mmpuna
cnekTpa Amspp? M300pa3ute curHan C 0AMHAKOBBIMHM 3HAYCHUAMU <Yy>
U Sy, HO C Pa3HBIMH 3HAYCHUSIMHU AW®sio.

YMmeTh

e OrmnpenensaTh OUIMOKH MPU  pazIuy-
HBIX BUJaX M3MEPEHMH U OLIEHNUBATH
TOYHOCTb UX OIpEIeTICHUS

e C0371aBaTh AJIEMEHTAPHBIE ITPO-

IIpuMepHBIH BAPHAHT NPAKTHYECKOH YACTH 324YeTa C OLCHKOMH

1. IToctpouth rucTorpamMmy Io 3alaHHOMY MacCUBY JaHHBIX U ONPEAEIUTH €€
TOoueyHble OlleHKH B cpeae EXEL.

2. ITocTpouth rucTOrpaMmy IO 3aJlaHHOMY MAacCUBY JaHHBIX U ONPEACIUTH €€
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CtpyKTypHBII

3JI€MEHT [Tnanupyemsble pe3ynbTaTbl 00yUeHHs OneHoyHbIe CpeacTBa
KOMITETCHIIUH
rpaMMBbI 110 00padOTKE pe3yIbTaTOB ToueuHble olieHku B cpeae MATLAB.
HKCIIEPUMEHTA C UCIOIb30BaHUEM 3. IlocTpouTh JIMHUIO PErpeccHH MO 3alaHHOMY MAacCHBY JAHHBIX U OIpeje-
cpeasl EXCEL muTh €€ xapakrepuctuku B cpeae MATLAB.
CdhopmynupoBaTh TpeOOBaHHUS 110 4. IToctpouts rpaduk KOppEIALUOHHON (YHKIIMH IO 3aJaHHOMY BEKTOPY 3Ha-
YBEIMYCHUIO TOYHOCTH H IO OTIpe- YEeHUH U ONpeAenuTh €€ ToueuHble Xapakrepuctuku B cpene MATLAB.
JIEJICHUIO ONTUMANIBLHOrO uncia u3- | 5. [loctpouts rpaduk GyHKIMH CIEKTPATbHON MOILTHOCTH
MEpEHHIA YNCITy H3MEPEHUH Ipu 00- | 6. BEIMOIHUTE onepanuro CBEPTKHU I 3aJaHHBIX JABYX BEKTOPOB U3 Habopa:
paboTKe pe3ynbTaToB 3Kcrepumenta | y=[24499664] x=[12 3 2 1]; y=[43660812] x=[134 3 1],
y=[43660812] x=[134 31]; y=[35264619] x=[-1020 -1];
y=[71265602] x=[12321].
T10 33JJaHHOMY BEKTOPY 3HAYCHHUH U OMPEEIUTh €€ TOUCUHBIC XapaKTePUCTUKU
B cpene MATLAB.
Bnangers HaBbikamu npaBunsHOro oopmie- NupuBuayanbHoe 3ajaHue K KypcoBoii padore.

HUS IPOTOKOJIOB MCCIIEA0BAHUS.
Hasbikamu npaBuiibHOTO rpaguye-
CKOro 0 OpPMIICHHS ITPOTOKOJIOB HC-
cienoBanus B cpene MATLAB.
Hasbikamu npaBuiibHOTO rpaguye-
CKOro 0(pOpPMIICHHS ITPOTOKOJIOB HC-
CJIENOBAHMsI B COOTBETCTBUU C CO-
BPEMEHHBIMU CTaHIaPTaMH.

O0paboTka SKCIEPUMEHTAIIBHBIX JAHHBIX B JIa0OPAaTOPHOM IMPAKTUKY-
Me 10 pu3uKe (pa3aes MexaHuKa) U OIleHKa CTETIEHH UX JOCTOBEPHOCTH
O0paboTka SKCIIEPUMEHTAIIBHBIX JAHHBIX B JIa0OPAaTOPHOM IPAKTUKY-
Me 110 pu3mKe (paszzen MoJeKysipHas (U3MKa) U OLIEHKA CTETIEHU UX
JIOCTOBEPHOCTH

O06paboTka SKCIIEpUMEHTAIIBHBIX JAHHBIX B JIaDOPAaTOPHOM IPAKTUKY-
Me 110 (pu3mKe (pa3zien JMEeKTPOMArHeTU3M) U OLIEHKa CTENEHH UX J10-
CTOBEPHOCTH

O0paboTka SKCIIEpUMEHTAIIBHBIX JAHHBIX B JIa0OPAaTOPHOM IPAKTUKY-
Me 110 pu3mKe (pa3zen Ja3epHas ONTHKA) U OL[EHKA CTETNeHU UX J0CTO-
BEPHOCTH

O06paboTka SKCIIEpUMEHTATIBHBIX JAHHBIX B JIaDOPATOPHOM MPAKTUKY-
Me 110 pu3mKe (pa3/ien KBaHTOBass MEXaHUKa) U OLIEHKA CTETIeHH UX J10-
CTOBEPHOCTH

Onenka 6a30BOM JIMHUU TPeHJa B PU3NYECKOM MTPAKTHKYME.

IIK-3 CnocobeH npoBOAUTH IKCIIEPUMEHTAIbHbIE HCCJIeJ0BAHUS U U3MepPeHUsi, 00padaThIBaTh U NPEACTABJATDH MOJYYEeHHbIE JaH-
HbIE C Y4eTOM crieliu(puKH METO0B M CPEICTB TEXHUYECKUX H3MePeHHUI B IPUOOPOCTPOCHUH
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CtpyKTypHBII

JJIEMEHT [Tnanupyemble pe3yabTaTbl 00y4eHUs OreHouHBIE CpeCTBa
KOMIETEHIUU
3Harb MATLAB 14 IlepeyeHb TeM U 3aJaHMI 1JI1 HOATOTOBKH K 324eTy C OLCHKOM:

Signal Processing Toolbox;
Statistics Toolbox;

Control System Toolbox;
Wavelet Toolbox

1.

2.

o

10.

11.

12.

13.

14.

Uto na3piBaeTca uszmepeHuem? Jlaiite cBoe ornpeneneHue mpoiecca u3-
MEpPEHHUSI.

Kakue nzmepeHus Ha3bIBatOTCs MPSIMBIMU, KOCBEHHBIMU, COBOKYITHBIMHU
U coBMecTHbIMU. [IpuBeanTe npumMepsl  TakuX U3MEpPEHUIL.

Yro HazbIBae€TCs OTHOCUTENIBHOW YaCTOTOW, BEPOSTHOCTBbIO COOBITUS U
IJIOTHOCTBIO BEPOSITHOCTHU?

JlaiiTe pekoMeHJalMy IPYU HOCTPOSHUN THCTOIPaAMM.

UYro xapakTepuszyeT B TUCTOTpaMME CpeIHee, IUCIEPCUs U CpeHee
KBaJpaTUUECKOE OTKJIIOHEHUE, aCUMMETpPHUS, dKCIecc?

Kak onpenenuts, OTBEYaeT M HOPMAJIbHOMY paclpeieeHHI0 BEIOOpKa
AKCIIEPUMEHTAJIbHBIX IaHHBIX WM HE OTBEYAET?

Yro HazbIBaeTCs JOBEPUTENIBHOM I'paHUIEW CHUCTeMaTHYeCKOW COCTaB-
nstromieit abcomoTHO# morpemHocty Q? Kak ona onpenensercs?

JaiiTe omnpeneneHue NOBEPUTEIBLHOIO MHTEpPBaja CIy4alHON COCTaBIIs-
foleil abcooTHOM MNorpemHocTi. UTO Ha3bIBalOT JI0BEPHUTEIBHOU
BEPOSITHOCTHIO?

OpnunakoBo 11 00pabaThIBAIOTCS PE3yNIbTaThl SIKCIIEPUMEHTA IIPU IMITH-
PHUYECKOM paclpeesIeHnH, KOT1a TMI0Te3a 0 HOPMAJIBHOCTH 3TOTO pac-
npeesieHust 00 MOATBEPKAaeTCs, TUOO0 OTBEpraeTcs?

B kakoM ciy4ae MOKHO pacCUMTaTh CpeJHEE KBaJpaTHUECKOE OTKJIO-
HEHUE KOCBEHHBIX U3MEPEHUN?

Kak mMoxHO rpadudeckuMm crnocoOOM OLEHUTh HaIMYUe KOPPEISAIHOH-
HOM CBSI3M MEXY IBYMsI MACCUBAMHM CIIYYANHBIX BETUYUH?

[Touemy nuHUM NpsSMON M OOPAaTHOM perpeccuu yaile BCero He COBIIa-
JaoT?

Kakx MoxHO omeHuTh TrpaduueckuMm crocodboM Hambosee BEpOSITHBIC
3HAYEeHUs] HEU3BECTHBIX BEJIMYMH NPU COBOKYIHBIX M COBMECTHBIX M3-
MepEeHUsIX ?

Kakue BpeMeHHble psJibl Ha3bIBAIOT cTanroHapHeIMU? IlpuBeante
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CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaTbl 00yUeHHs

O1eHOYHEIE cpe€acTBa

15.

16.
17.

18.
19.
20.
21.
22.
23.

24.

MPUMEPHI TAKUX PSIOB.
Kakoe cBOICTBO BpeMEHHOI0 psijia XapaKTepu3yeT (PyHKLUS pacrpese-
JICHUS TUIOTHOCTU BepOsITHOCTH opauHaT curHaiga ADF? Kakue neramu
¥ TOHKOCTH CIIEIYEeT YYUTHIBATh IIPH MOCTPOSHUU THUCTOrpaMM?

Kak orieHuBaeTcsi TOUHOCTH OINPEAeTICHHs CTOIOOB TMCTOTPAMMBI?
Kakoe CcBOHCTBO BpPEMEHHOTO psja XapaKTEpPH3YeT aBTOKOPPEISAIHOH-
Hast ¢pynkus curHana ACF? Kakue TOHKOCTH ciielyeT y4uThIBaTh MpH
IIOCTPOCHUU aBTOKOPPEIALUOHHBIX (PYHKIIMHA?

Kak onienuBaercs TouHocts onpeneneHus ACF?

Kakoe CBOWCTBO BpPEMEHHOrO psijia XapaKTepus3yeT (YHKIUS CIICK-
TpanbHOU MoutHOCTH PSD?

Kakne TOHKOCTH clielyeT Y9uThIBaTh MPU MOCTPOSHUH rpadukoB HyHK-
UM CHEKTPATIbHOW MOIIIHOCTH?

Kak onienuBaercs To4HOCTH onpeneneHus PSD?

Kakne omeHkr Ha3bIBarOT TOUYEYHBIMH? UTO XapaKTepH3ylOT TOUYCUHBIC
onenku ADF: 1l)cpennee 3Haduenune <y>; 2)cpeqHee KBaJpaTHUYECKOe
3HA4YEeHUE BBIOOPKH Sy?

Yro xapakrepusyeT ToueuHas oneHka ACF —koppensiuonHas 1iuHa 17
N300pa3ute cUTHANI C OAMHAKOBBIMU 3HAYCHHUSIMH <Y> U Sy , HO ¢ pa3-
HBIMH 3HAYCHUSMHU T.

Yro xapakrtepusyer ToueuyHas oueHka PSD — s¢ddexruBHas mumpuna
cnekTpa Amsyp? M300pasute curHan C OJMHAKOBBIMU 3HAYEHUSIMH <Y>
U Sy, HO C Pa3HBIMU 3HAYCHUSIMU AWy,

VYmers

Pa3pabarbiBaTh npocTeiiiine npo-
IpaMMHBIE IPOJYKTHI [0 OOHApYXKe-
HUIO J1Ie()eKTHBIX HEOTHOPOJHOCTEH B
CUTHAaJIe

Pa3pabartbiBaTh IpOrpaMMHBIE ITPO-
JYKTBI IO OOHAPYKEHUIO 1e(DEKTHBIX
HEOJHOPOIHOCTEN C MOMOIIBIO

IIpuMepHBIi BAPHAHT NPAKTHYECKOM YACTH 324eTa C OLEHKOM

1. ITocTpouts rucTorpamMmy Io 3alaHHOMY MAacCUBY JaHHBIX U ONPEACIUTH €€
TOoueyHble olleHKH B cpeae EXEL.

2. ITocTpouts rucTorpaMmy Io 3aJlaHHOMY MAacCHBY JaHHBIX U ONPEACIUTH €€
ToueuHble olileHKkH B cpene MATLAB.

3. IlocTpouTh JIMHUIO pErpeccuu IO 3aJlaHHOMY MacCHUBY JaHHBIX M OIpejie-
TuTh €€ xapakrepuctiku B cpeae MATLAB.
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CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaTbl 00yUeHHs

O1eHOYHEIE cpe€acTBa

BEUBJIET TEXHOJIOTUN

4. IlocTpouts rpaduk KOPPEISIHOHHON (PYHKIIUH O 3aJaHHOMY BEKTOPY 3Ha-
YEHUH U ONpeeNINTh €€ TOUeuHbIe XapakTepucTtuku B cpene MATLAB.

5. IlocTpouts rpadyk PYHKIUHU CIIEKTPATLHON MOIIHOCTH

6. BeImoTHUTH omepanuio CBEPTKH IS 33JaHHBIX JIBYX BEKTOPOB U3 Habopa:

y=[24499664] x=[12 32 1]; y=[43660812] x=[134 31];

y=[43660812] x=[134 31]; y=[35264619] x=[-1020 -1];

y=[71265602] x=[12 32 1].

10 3aJJaHHOMY BEKTOPY 3HAUCHHI U ONPEIEIUTh €€ TOUCUHbIC XapaKTePUCTHKH
B cpene MATLAB.

Bnaners

[TpakTHYeCKMMH HaBBIKAMHU CO3IaHHUS
IIPOrPaMMHOT0 MPOAYKTa 10 0OHApY-
xenuro u punbTpanuu 2D, 3D, 4D
CUTHAJIOB B HEpa3pyIIaroIieM KOHTPO-
e

NuauBuayaibHoe 3alaHHe K KYPpCOBOM padore.

e O0paboTKa dKCIIEpUMEHTANIBHBIX JAaHHBIX B J1a00paTOPHOM MPAKTUKYME IO
¢dusuke (pa3gen MEXaHUKa) U OLIEHKA CTENEHU UX JIOCTOBEPHOCTHU

e O0paboTka 3KCIIEpUMEHTANIBHBIX JaHHBIX B J1a0OPATOPHOM IPAKTUKYME 110
dusuke (pa3zaen MosieKyssgpHas (prU3MKa) U OLIEHKa CTETIEHU UX JI0CTOBEp-
HOCTH

e O0OpaboTka dKCIEpUMEHTANBHBIX JAaHHBIX B J1a0OPATOPHOM IMPAKTUKYME 1O
¢dusuke (pa3aen JAEKTPOMArHeTu3M) U OLIEHKa CTETIEHU UX IOCTOBEPHOCTH

o OOpaboTKa SKCIIEPUMEHTAIBHBIX JAHHBIX B J1a00PaTOPHOM MPAKTUKYME 110
¢dusuke (paszzen JazepHas ONTUKA) U OIICHKA CTEMEHU UX JIOCTOBEPHOCTH

e O0OpaboTka SKCIIEpUMEHTANBHBIX JAHHBIX B JIA0OPATOPHOM IMPAKTUKYME 1O
¢dusuke (pas3aen KBaHTOBAsS MEXaHUKA) U OI[EHKA CTETIEHU UX JIOCTOBEPHO-
CTH

o Onenka 6a30BOM JIMHUU TPEHJIA B GPU3NYECKOM NPAKTUKYME.
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0) [lopsiiok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUM, IOKA3ATeJIM U KPUTEPUH OllEHUBA-
HUS:
[IpomexxyTouHast arrectanusi MO JAUCLUILUIMHE BKJIOYAET TEOPETUUYECKHUE BOIIPOCHI, MO3BOJISAIO-
M€ OIICHUTh YPOBEHb YCBOCHUS OOYUYAIOIUMUCS 3HAHWM, U MPAKTUYCCKUE 3a/1aHUs, BBISBIISIO-
HiMe cTeneHb CPOPMUPOBAHHOCTH YMEHUN U BIa/IeHUH, MPOBOIUTCS B hopMe 3a4eTa ¢ OLICHKOM.
3a4yer ¢ OUEHKOI 110 JaHHOU NUCIUIUIMHE TPOBOAUTCSA B yCTHOW (popme mo Oumieram,
KQKJIbII U3 KOTOPBIX BKIIFOUAET OJIMH TEOPETUUYECKHUI BOMPOC U OJJHO MPAKTUYECKOE 3aJaHue
KypcoBasi pa6oTa BBINONHICTCS OOYYAOIIUMCS CaMOCTOSITEIBHO TOJ PYKOBOACTBOM
npenogasarens. [Ipu BBINONIHEHUH KypcOBOW paboThl OOydaroliuiics JOKEH IOKa3aTh CBOE
yMeHHe paboTaTh ¢ HOPMATUBHBIM MAaTEPHAIOM M JPYTUMHU JUTEPATYpHBIMU UCTOYHUKAMH, a
TaK)K€ BO3MOXKHOCTh CUCTEMAaTU3UPOBATh U aHATTU3UPOBATh (PAKTHUECKUI MaTepHual U caMOCTOS-
TEJILHO TBOPYECKHU €TO OCMBICIIHBATH.

Ilokazamenu u Kpumepuu oUeHUBAHUA 3a4ema ¢ OYEHKOIL:

— Ha OIICHKY «OTJIMYHO» — OOy4YalolIMiCs MOKa3bIBae€T BHICOKUI ypOBEHb C(HOPMUPOBAHHOCTH
KOMITETEHIIHH, T.€.IIU(PPOBYI0 00pabOTKy CUTHAIOB MPEICTABISET KaK CTPYKTYPHPOBAHHYIO CH-
CTeMy 3HaHU, crocoOeH pa3pabaTbiBaTh MPOTPAMMHBIE MPOAYKTHI MO (DUIBTPALUU U CKATHUIO
MH(OPMALIMOHHBIX TOTOKOB, UMEET NMPAKTUYECKUE HABBIKM TOJCOETUHEHHS] COBPEMEHHOI amnmna-
paTypbl K KOMIIBIOTEPHBIM CUCTEMaM.

— Ha OIICHKY «XO0POII0» — OOYYaroIIUICs MOKa3bIBA€T CPEAHUN ypPOBEHH C(OPMHPOBAHHOCTH
KOMIIETCHIINH, T.€. CIOCOOEH MPOEKTHUPOBATh pa3inyHble HU(POBBIE (GUIBTPHI O periaMeHTH-
POBaHHBIM XapaKTEPUCTUKaM, 00JIaJjaeT MPAKTUYECKUMH HAaBBIKAMHU CO3JaHUSI MPOTrPaMMHBIX
MPOJYKTOB IO OMPEENICHUIO Pa3INYHbIX XapaKTePUCTUK CHUTHAJIOB 0 U MOcie GUipTpanuu

— Ha OIICHKY «yI0BJIETBOPHTEIbHO» — 00yUYarOIIMUNCS TIOKAa3bIBAaCT MOPOTOBBIH YPOBEHb Cc(HOp-
MHUPOBaHHOCTH KOMIIETEHIIUH, T.€. 3HAeT poJib U 3a/1aui U(pPOoBOI 00pabOTKH CUTHAJIOB, yMEET
onpeAensaTh QyHKIIMOHAIbHBIE XapaKTEPUCTUKH CUTHAJIOB U OLEHUBATh TOYHOCTh UX OIpejene-
HUS , 00J1a/1a€T KOMIIBIOTEPHBIMU HaBBIKAMH pa3pabOTKU MPOrpaMM IO CHEKTPaIbHOMY aHAITU3y
U TIPOEKTUPOBAHUIO (PUIBTPOB

— Ha OIICHKY «He 3a4TeHO0» — Pe3yJbTaT 00y4YeHUs] He JOCTUTHYT, 00YYaroLUiics He MOXET I0-
Ka3aTb 3HAHUS HA YPOBHE BOCIPOM3BEICHUS U OOBICHEHUS MHQOpPMAIMM, HE MOXET MOKa3aTh
MHTEJJIEKTYaJIbHbIE HABBIKM PEIIEHUS MPOCTHIX 3a1a4.

Kpurepun oneHkn KypcoBoii padoThl:

— Ha OLEHKY «OTJHYHO» — 00YYaroluiics MOKa3bIBaeT BBICOKMH YPOBEHb COPMHUPOBAHHOCTH
KOMIIETEHIIUH, T.€., TO €CTh CIIOCOOEH Cpa3y IO 3a/JaHUI0 MPENoJaBaTes U3MEHUTh NIPOrpaMM-
HBI TPOAYKT; CO3[aHHAs UM MpPOrpaMMa XOpOILO CTPYKTYpHpOBaHa M 00JagaeT JOCTaTOYHO
BBICOKHM OBICTPOJICHCTBUEM

— Ha OILIGHKY «XO0pOIIO» — O0YyYaroIIMICs MOKa3bIBae€T CPEAHUN YpPOBEHb C(OPMHPOBAHHOCTH
KOMITETEHIH, T.e. ¢ momomibio help cucrembr MATLAB MOXET caMOCTOSATENIbHO U3MEHHUTD aJl-
TOPUTM IIPOrpaMMBI O 3aJIaHHUIO TPenoaBaTess, OH MOHUMAET MPOLEeCCH MPeoOpa3oBaHus CUT-
HAJIOB B pa3padaTbIBa€MON UM CHCTEME.

— Ha OILICHKY «YI0BJIETBOPHUTEIbHO» — O0yYarOIIMUNCS MOKa3bIBAaeT MOPOTOBBIM ypoBEeHb c(hop-
MHUPOBAHHOCTH KOMIIETEHIIMM, T.e. pa3pabaThiBaTh MpPOCTEHIlIMe MPOrpaMMHBIE MPOIYKTHI IO
OoOHapyKeHHIO JIe(PEeKTHBIX HEOJTHOPOJHOCTEH B CUTHAJIE.

— Ha OIICHKY «HeY/10BJIeTBOPUTEIbHO)» — PE3yJIbTaT 0O0y4eHUs! HE JJOCTUTHYT, O0yJaroluiics He
MOXET JaTh OOBSICHEHUH 110 UM CO3/IaHHBIM TPOIPAMMHBIM MTPOIYKTOM.
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8. YueOHO-MeTOIMYecKoe U NH(POPMAIIHOHHOE 00ecrieyeHre TUCHMTIIMHBI (MOTYJIs1)

1. Jlorynoga, O. C. O6paboTka sKcrepuMeHTaIbHbIX JaHHBIX Ha OBM : yueGnuk / O.C.
Jlorynoga, I1.}O. Pomanos, E.A. Unpuna. — 2-e u3a., ucnp. u gon. — Mocksa : UHOPA-M,
2021. — 377 c. — (Boicmiee obpa3oBanue: Acmnupantypa). — DOI 10.12737/1064882. - ISBN
978-5-16-015870-9. - Tekcr : anekrponnsiii. - URL: https://znanium.com/read?id=368725 (nara
obpamenusi: 17.11.2020). — Pexxum rocTyma: 1mno nojamnucke.

2. lllernnun, FO. U. Ananus u o6padotka curHanoB B cpeae MATLAB/IeruanatO.U. -
Hosocubupck : HI'TY, 2011. - 115 c.: ISBN 978-5-7782-1807-9. - Tekct : anekrponnsiid. - URL:
https://znanium.com/read?id=192534 (mata ob6pamienus: 17.11.2020). — Pexxum gocTyma: 1o
TIOJIIIKICKE.

0) JJlomotHUTe/ILHASI TUTEPATYpa:

[TnoxotHukos, K. D. ba3oBsie pa3zmensl MaTeMaTuku a1 OakanaBpoB B cpene MATLAB
[Dnextponnsrii pecype] / K. 3. [InoxorHukoB. - MockBa : Uadpa-M; By3oBckuii Y4eOHUK;
Znanium.com, 2014. - 571 c. - ISBN 978-5-16-102366-2 (online). - Tekcr : anekTponHsIii. - URL:
https://znanium.com/read?id=91161 (xara obparuenus: 17.11.2020). — Pesxum poctyma: mo moj-
MUCKE.

B) MeToauyeckue ykasaHus:

Komxkuasko, B. I'. OcHoBbl nporpammupoBanus B cucteMe MATLAB: YyeOHoe nocoOue
/ Komkuaesko B.I'., [TanbrueB A.W. - Taranpor:FOxublit denepanbubiit yausepcurer, 2016. - 84
c.: ISBN 978-5-9275-2048-0. - Texkcr : AJIEKTPOHHBIH. - URL:
https://znanium.com/read?id=327694 (nara o6pamienus: 17.11.2020). — Pexxum ocTyna: mo moj-
MTUCKE.

r) [Iporpammuoe odecrieuenne 1 MHTEpHET-pecypcebl:

IIporpamMmmHoe oGecrieyeHue

Haumenosanue I10 Ne norosopa CpoKk JIeHCTBYSI JIUTICH3UH
MS Windows 7

Professional(mns  |/1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Windows 7

Professional (s [A-757-17 ot 27.06.2017 27.07.2018
KJIACCOB)

MS Off_lce 2007 Ne 135 o1 17.09.2007 0eccpovHO
Professional

7Zip ¢B0001HO pacnpocTpaugemoe I10 0eccpoyHO
FAR Manager ¢B0001HO pacnpocTpadsemoe 11O 0eCcCpoOYHO
MathWorks Math-

Labv.2014 Class- |K-89-14 o1 08.12.2014 6eccpouHo
room License

IIpodeccnonasibubie 0a3bl JAHHBIX 1 HH(POPMALMOHHBIE CIIPABOYHbIE CHCTEMbI
| HassaHue xypca | Cchuika
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cucrema — Poccuiickuii uHIekc HayyHoro nutupo-|https://elibrary.ru/project risc.asp
Banus (PMHI)

ggﬁ(jﬁ?ﬁaﬁ cucrema Axagemus Google (Google| p, - pitn://scholar.google.ru/

WNudopmannonnas cucrtema - EnuHoe OKHO 10CcTyna
K MTH(GOPMAIIMOHHBIM pecypcaM

DrexkTpoHHble pecypchl OmOmmorekn MI'TY wmwm. |http://magtu.ru:8085/marcweb2/Default
I'.1. Hocoa .asp

MexynaponHas 6a3a MOJTHOTEKCTOBBIX JKYPHAJIOB
Springer Journals

URL: http://window.edu.ru/

http://link.springer.com/

9 MaTtepuajibHO-TEXHHYECKOe o0ecnevyeHne TUCHUIINHbI(MOLYJIs)
MarepuanbHO-TeXHUYECKOE 00ecTeueHrne JUCIUTUTMHBI BKITIOYAET:

JlexunoHHas aynutopusi: MyabTUMEIUNHBIE CPEACTBA XPaHEHUs, IEpeJauu U MPeICTaB-
neHus uHdopmanuu ¢ BerxojioM B UuTepHeT

VYueOusie ayautopun. Kmaccel YuebHo-Boruncnutensnbiii Lentp MI'TY: Ilepconans-
Hble KomibtoTepsl ¢ maketom MSOffice, Excel, makerom MATLAB 14 , ¢ Beixogom B MHTepHET.

AyauTopun JUisl TPYNIOBBIX U WHJIWBUIYAIbHBIX KOHCYJIbTAI[UH, TEKYIIETO KOHTPOJIA U
NPOMEKYTOYHOM aTTecTaluu BKIOYaoT: [lepcoHanbHbie KommbioTepsl ¢ makerom MSOffice,
Excel, makerom MATLAB 14, ¢ Beixogom B UHTEpHET

Aynuropun JUisi caMOCTOSITENIbHON paOoThl ¢ BBIXOJOM B VHTEpHET M C JOCTYIOM B
ANEKTPOHHYI0 MH(GOPMAIMOHHO-00pa30BaTeNbHYI0 cpely yHHuBepcuTeTa: [lepcoHanbHbIE KOM-
nwiotepsl ¢ makerom MSOffice, Excel, ¢ Beixogom B UHTepHET

[Tomemenue mist XpaHeHUs: U TPOPUIAKTHYECKOTO O0CIyXUBaHUsI yueOHOTro 000pyIo-
BaHMSI: CTEJUIAXH, CEH(BI Ia XpaHEeHUs1 yueOHOTO 000pynoBanus. IHCTpyMEHTHI i1 peMOHTa
000pyI0BaHUS.
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