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1 HeanocBOeHUSIAMCUUILINHBI (MOTYJIs1)

[ennto kypca "O0paboTKa SKCIEPUMEHTAIBHBIX JaHHBIX HAa DBM" sBnsieTcsioBnageHme
ONpeAeNeHUsIMU W METOJMKaMH  OOpaOOTKM  AKCHEPUMEHTAJIbHBIX JAHHBIX,KOTOPHIE
COOTBETCTBYIOT COBPEMEHHBIM CTaHapTaM.

3anaueit JTAHHOTO Kypca SIBJIIETCS npuodpereHue YMEHHUS
00pabOTKUAIKCIIEPUMEHTATBHBIX TaHHBIX C MOMOIIBIO COBPEMEHHBIX MPOTrPAMMHBIX 000JI0YEK:
EXEL,MATLAB mno 3amanHomy anroputMmy. Jlemo B TOM, YTO pa3jIMYHBIC BHJIBI
U3MepeHus100padaThIBAIOTCS 1O PA3HBIM aJrOpUTMaM M HEOOXOIUMO U3 KaXKIAOW O00O0JIOUKH
BBIOPAThHEOOXOIUMBIE TOYEUHbIE W (DYHKIIMOHAJIBHBIC OIEHKH /I OOpaOOTKH JaHHBIX.
OOyuaembliiliocsie  OBNIAQJICHUS ~ MaTepUaloM  Kypca  JOJDKeH HMMeTb  ymeHue: 1)
00pabOTKUAIKCIIEPUMEHTANbHBIX JIAHHBIX JIIOOOTO0 THUIA H3MEPEeHUN (TMpsMble, KOCBEHHBIE,
COBOKYITHBIE
U COBMECTHBIE), a TakKe€ BpPEMEHHBIX pSJIOB; 2) MpaBUIbHOrO  O0GOpPMIICHUS
PE3yNIbTaTOBIKCIIEPUMEHTA B COOTBETCTBHH C TPeOOBaHHEM COBPEMEHHBIX CTaHIapPTOB.

2 MecTo JTUCUMILIMHBI (MOIYJIs]) B CTPYKTYpe 00pa30oBaTe/ibHOI MPOrpaMMbl

Hucnurnnuna O6paboTka SKCIEpUMEHTANIBHBIX TaHHBIX Ha DBM BXOIUT B 4acTh
y4e0HOT0 I1aHa GOPMUPYEMYIO0 YIaCTHUKAMH 00pa30BaTEIIbHBIX OTHOIICHHIA
00pa3zoBaTeNbHON MPOTPAMMBI.

Jist u3ydeHus TUCIUIUIMHBI HEOOXOAUMBI 3HAHUS (YMEHHUS, BIAICHHUS ),
chOpMUPOBAHHBIE B pE3yNIbTaTe U3YUCHUS TUCIUILINH/ IPAKTHK:

®dusuka

MaremaTtuka

WNudopmaTrka U OCHOBBIIPOTPAMMHUPOBAHUS

3uanus (yMEHUs, BIaJICHUs ), IOTYYCHHbIE IPU U3yYEHUU JaHHOMN ITUCIUTLINHBI
OyayT HEOOXOAMMBI AJI U3YUYECHUS JUCIUILTNH/TIPAKTHK:

[TporpaMMupOBaHNEMUKPOKOHTPOJIIIEPOB

[TpousBoacTBEHHAS — HKCIUTyaTal[MOHHAAIPAKTUKA

[{udpoBbIen3MEPUTENBHBIEYCTPONCTBA

[TpoekTHasA 1A TETLHOCTh

[ToaroToBka k caaye U cada rocyJapCTBEHHOIO 3K3aMeHa

[Mudposast 06paboTKa U GUIBTPALUS CUTHAIOB

3 Komnerenuun odyuarouierocsi, popmupyembie B pe3yJibTaTe 0CBOEHUS

AUCUUIUIUHBI (MOYJIsI) M IIAHUPYEMble Pe3yJIbTAThI 00y4eHHs

B pe3ynbrate ocBoeHUs TUCHMITIMHBI (Moyisl) «OO0paboTKa HKCIIEpUMEHTAIBHBIX
naHHbIX Ha OBM» oOyuaromuiics qomkeH 061a1aTh caelyomUMI KOMIETEHIUIMU:

KO)II/IHI[I/IKaTopa I/IHILI/IKaTOPZ[OCTI/I)KeHI/ISIKOMH CTCHIIMHN

OIIK-1 Cnocoben MNPUMCHATH CCTCCTBCHHOHAYYHBIC U O6H.I€I/IH)KGHepHBIC 3HaHHA, MCTObI
MAaTEMaTUYCCKOI'0 aHaJIM3a 1 MOJACIIUPOBAHUS B PIH)KCHCpHOfI JACATCIIBHOCTH, CBSI3aHHOM C
MPOCKTUPOBAHUEM U KOHCTPYUPOBAHHUEM, TCXHOJIOTUAMUA IPOU3BOJACTBA HpI/I60pOB u
KOMIIJICKCOB IMMPOKOT'0 HA3HAYCHU

OIIK-1.1 IIpuMeHseT 3HaHUSA MaTEMAaTUKU B UHKCHEPHOU ITPAKTUKE TIPU
MOJEJIIMPOBAHUHU

OIIK-1.2 IIpuMeHsIeT 3HaHUsI ECTECTBEHHBIX HAYK B MH)KCHEPHOMU ITPAKTUKE

OIlK-1.3 [TpumeHnsieT oOLenH)KEHEPHbIE 3HAHUS, B MH)KEHEPHON AESITETbHOCTU

OIIK-4 CriocobeH MOHMMAaTh MPUHIIMIIBI pabOThl COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTUH M UCIOJIb30BaTh X JUIsl pEHICHUs 3a]1a4 Mpo(eccrOHaIbHON 1eSTeIbHOCTH

OIlK-4.1 OcymiecTBISIET MOUCK, AaHAIU3 ¥ CHHTE3 WH(OPMAITUH C
WCIIOJIh30BaHUEM MH(POPMAITMOHHBIX TEXHOJIOTHI

OIIK-4.2 [TpriMeHsieT TeXHOJIOTHH 00pabOTKH JaHHBIX, BHIOOpA JTaHHBIX 110




KPUTEPUSIM; CTPOUT THUITMYHBIC MOJICTH PEIICHUS MTPEIMETHBIX 337124 0
M3YYEeHHBIM 00pa3iam

OIIK-4.3

I/ICHOJIB3yeT COBpPCMCHHBIC I/IH(bOpMaL[I/IOHHBIe TCXHOJIOTHHU JJIA pCIICHUS
3aja4 Mpo(ecCHOHAIBHOM IeATEIbHOCTH




4. CTpykTypa, 00b€M U copepkaHue JUCUUIIIMHBI (MOTYJISA)

OO6mias TpyA0€MKOCTh JUCIHUIUIMHBI COCTABISIET 1  3a4eTHBIX eAuHUI] 36 aKaj. 4acoB, B TOM

HHUCJIIC:

— KOHTakTHas pabora — 18,1 akaz. 4acos:

— aynutopHas — 18 akaj. 4acos;

— BHeayauTopHas — 0,1 akan. 4acos;

— camocTosTenpHas padora — 17,9 akaz. 4acos;
— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

dopmaaTTecTaluu - 3a4€T

AynuropHas .
o KOHTaKTHas paboTta E % ®dopma Tekyero
=
Pasnen/ Tema § (B akaj. yacax) E = Bung 3 KOHTPOJIS Kox
g 3 © | camocrosiTenpHON | ycrIeBaeMOCTH H
JUCLUATUINHBI 3 g s .. | KommeTeHIUU
O 8 5 padoThI TIPOMEKYTOYHOM
Tlex mal. | mpaxT. z8 aTTecTalluu
" | 3am. 3aH. | © =
1. BBEAEHUE
Brinonnenue OIK-1.1
1abopaTopHOi IToBepka OHK-lI 2’
1.1 Usmepenus. Buapt paboTHI 1Mo pe3yabpTaToB U OHK-1.3’
n3mepenus.IlorpemnocTu 1 0,5 OTBICKaHUIO BEIYHCIICHUN OIK- 4' 1’
HW3MEpEeHUs 3¢ GEKTHBHOTO nmabopatopHOit OIK- 4'2’
pexuma padoTsl OIK- 4' 3’
5 HU3MEpEHUH '
Brinmonsenue
nabopaTopHO IToepxka 8%5:1;’
1.2 Cratuctrueckas paboTHI 1O pe3yIbTaToB U OHK-1.3’
00paboTKa COBOKYITHOCTH 1 0,5 OTBICKAHUIO BBIYHCIIEHUN OIK- 4' 1’
CITy4aiiHbIX BEJIMYUH 3¢ PEeKTHBHOTO naboparopHon OIK- 4' 2’
pexnuma paboTh OITK- 4' 3’
U3MEpEHUI '
Wroronopazneny 2 1
2. [TPSIMBIE U3MEPEHI A
OIIK-1.1,
2.1 Anroputm . Co3nanne OIIK-1.2,
METPOJIOTHYECKOH IToBepka
MIPOTPaMMHOTO OIIK-1.3,
00paboTku 1 1 HPOrPaMMHOTO
MPOIYKTa MO TEME OIIK-4.1,
9KCMEPUMEHTAILHBIX ) AHSTUSL NPOAYKTACTYACHTA OTK-4.2.
JAHHBIX MPSMBIX U3MEPEHHI OIK-4.3
2.2 Cratuctrueckas
00paboTKa pe3yabTaToB OIK-1.1
JKCIEpUMEHTA ecnu: 1) 5 Cosanie OITIK-1.2,
pacnpeeneHue IIOTHOCTH TToBepka
MIPOTPaMMHOTO OIIK-1.3,
BEPOSTHOCTHU HE SIBIIIETCS 2 1 MIPOrPaMMHOTO
.2) MPOIYKTa MO TEME OIIK-4.1,
HOPMAaJTbHBIM; AHSTUSL MIPOIYKTACTYACHTA OTK-4.2.
pacnpeneneHue IIOTHOCTH OITK-4.3
BEPOSTHOCTH SIBISICTCS '
HOPMAaJTbHBIM.
2.3 Onrumusanus Cosnanue IloBepka OIIK-1.1,
. 2 1
n3Mepenuil. Onpenenexue MIPOrpaMMHOTO NIPOTPAMMHOTO OIIK-1.2,




MAaKCHUMaJIbHOT'O YHuCJjia

U3MepeHui OMK-1.3,
OTcel; 6.1)1x TPOAYKTATIOTEME | - v kracTyenTa OIK-4.1,
HorpemFEZCTeﬁ MIPH MIPSIMBIX AR PO “ OIK-4.2,
U3MEPEHHSX. OlK-4.3
Hroronopasneny 3
3. KOCBEHHBIE U3BMEPEHUA
OIIK-1.1,
3.1 Crarucruueckas Co3nanne Mosepka OIIK-1.2,
00paboTKa pe3yabTaToB MIPOrPaMMHOTO P OIIK-1.3,
1 IPOTrPaMMHOIO
9KCIIEPUMEHTA IIPH TPOJKTA MO TEME | = & o renTa OIIK-4.1,
KOCBEHHBIX U3MEPEHHSIX 3aHATHUS pony YA OIIK-4.2,
OIIK-4.3
3.2 DneMeHThI IapHOTo
KOPPEJSIIMOHHOTO 1 OIIK-1.1,
PErpecCHOHHOTO aHAJIN3a. Cosnanue TMosepka OIlK-1.2,
KoppensiuoHnslii aHamm3 MIPOrPaMMHOTO p OIIK-1.3,
1 IPOTrPaMMHOI0
IIPU KOCBEHHBIX TPOJYKTA MO TEME | & o renTa OIIK-4.1,
n3Mepenusix. Kpurepuit 3aHSTHA poay e OIIK-4.2,
HUYTOXHBIX IOTPEIIHOCTEN OIIK-4.3
MIPY KOCBEHHBIX U3MEPEHUSAX
Hroronopasneny 2
4. COBOKVYIIHBIE U
COBMECTHBIE USMEPEHI A
Brinonnenue osenka OIIK-1.1,
4.1 MetoJ HAUMEHBIINX 1a00paTOpHOI P OIIK-1.2,
PE3yNIBbTaTOB U
KBaJ[paToB MpH 00padoTke 1 paboThI 1o R OIIK-1.3,
Pe3yJIbTaTOB COBOKYITHBIX U COBOKYITHBIM U Ha60DATODHO OIIK-4.1,
COBMECTHBIX U3MEPEHUM COBMECTHBIM EGOTE . OIIK-4.2,
HU3MEPEHUSIM p OIlK-4.3
4.2 Anroput™m Brinosnnenue TMosenka OIIK-1.1,
METPOJIOTHYECKOM nmabopaTopHOit 3 anarl)TOB " OIlK-1.2,
00paboTKu paboTHI 1O pesy . OIIK-1.3,
1 BBIYUCIICHH I
JKCIIEPUMEHTATHHBIX COBOKYITHBIM U . OIIK-4.1,
1a00paTOpHOI
JTAaHHBIX COBOKYITHBIX U COBMECTHBIM AGOTEI OIlK-4.2,
COBMECTHBIX U3MEPEHUI U3MEpPEHUIM p OIIK-4.3
Wroronopaszaeny 2
5. CTATUCTHUYECKAA
OBPABOTKA BPEMEHHbBIX
PA10B
OIIK-1.1,
5.1 Koppensuuonsslie u - S:?;;ﬁim ITosepka 83&:1%‘
CHEKTpaJIbHbIE (HYHKIMU 0,5 Hp(I))nyIIz 4 1O TeMe POTrPaMMHOI0 OHK-4'11
BPEMEHHBIX PSIOB aHSTHSL NPOIYKTAaCTyAEHTa OTIK-4.2.
OIlK-4.3
OIIK-1.1,
5.2 ToyeuyHble OLIEHKU . goﬁfqﬁm [ToBepka 82§j§'
KOPPEISLMOHHBIX U 15 p g H;ETa 1O TeMe IIPOrpaMMHOTO OIK- 4' 1'
CHEKTPAbHBIX (QYHKLHU SAHSITIS MPOAYKTACTY/ICHTA OIIK-4.2,
OIIK-4.3
OIIK-1.1,
5.3 Anroputm Cosganne Mosenka OIIK-1.2,
METPOJIOTHYECKOM NIPOTPAMMHOTO P OIIK-1.3,
4 POTrPaMMHOI0
00pabOTKU BPEMEHHBIX NMPOAYKTA MO TeME | " & @ renTa OIlK-4.1,
PAIOB B SKCIIEPUMEHTE 3aHSITUS POAYK Me OIlK-4.2,
OIlK-4.3
Hroronopazneny 9,9




Hrorozacemectp

18

14

3a4uéT

HTOFOHOHHCHHHHHHG

18

17,9

3a4cT




5 Obpa3oBaTeIbHBIETEXHOJIOTHHI

[Tpu peanu3anuu pa3IMuHBIX BUJOB yueOHOM paboThl Hanboee 3pPeKTHBHbIE
pe3yabTaThl OCBOSHHSI TUCHUILTMHBI «O0padoTKa SIKCIEPUMEHTAIBHBIX JAHHBIX Ha DBM)»
JAI0T TPAJUIIMOHHBIE 00pa30BaTEIbHbBIE TEXHOJIOTHH, TEXHOJIOTHH IPOOIEMHOT0 00yUeHMs,
MHTEPaKTHUBHBIE TEXHOJIIOTUH, HH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHbIE 00pa30BaTEeIbHbIC
TEXHOJIOTHH.

1. @opMbl yueOHBIX 3aHATHI C UCIIOJIBb30BAHUEM TPAJUIIMOHHBIX TEXHOIOTHM:

WNudopmannoHHas JIeKIUs— MOCie10BaTeIbHOE H3JI0KEHUE MaTepralia B
JTUCUUTUIMHAPHOM JIOTHKE, OCYIIECTBIIIEMOE PEUMYIIIECTBEHHO BepOATbHBIMU CPEICTBAMHU
(MOHOJIOT TIpeno1aBaTelis).

[TpakTHueckoe 3aHsATHE, IOCBALIEHHOE OCBOEHUIO KOHKPETHBIX YMEHHUI U HaBBIKOB
I10 IIPEIII0KEHHOMY JITOPUTMY.

2. @opMbl y4eOHBIX 3aHATHH € UCIIOJIIb30BAHIEM TEXHOJIOTHIA TPOOIEMHOTO
o0yueHus:

[TpoOnemHas nekuus — U3JI0KEHUE MaTepHaa, Ipernoiaratoee NoCTaHOBKY
POOJIEMHBIX U TUCKYCCUOHHBIX BOIIPOCOB, OCBEIIECHUE Pa3IMUHBIX HAyYHBIX [TOJIXO/IO0B,
aBTOPCKHE KOMMEHTAPUH, CBSI3aHHBIE C PA3JIMYHBIMUA MOJEISAMU UHTEPIIPETALUN
M3y4aeMOro MaTepuaia.

[TpakTryeckoe 3aHsaTHE B POpME NIPAKTUKYMa — OpraHu3alus yueOHoi padoTsl,
HanpaBJIeHHas Ha PeLIeHnEe KOMITJIEKCHON yueOHO-TI03HaBaTeIbHOM 3a7jauu, TpeOyromiei ot
CTYJCHTA IPUMEHEHMSI KaK HAyYHO-TEOPETUYECKUX 3HAHUM, TaK U MPAKTUYECKUX HABBIKOB.

3. ®opMBbl yueOHBIX 3aHATHH € UCIIOJIBb30BAaHUEM CIIELUATU3UPOBAHHBIX
MHTEPAKTUBHBIX TEXHOJOTUI:

Jlexuust «oOpaTHOM CBSI3M» — JIEKIMSA—TIPOBOKALIUSA (U3JI0’)KEHHE MaTepHalia ¢ 3apaHee
3a-TUIaHUPOBAHHBIMU OIIMOKaMH), JeKIUsI-0ecea, TeKIHsI-UCKYCCHSL.

CemuHap-nuckyccust — KOJJIEKTUBHOE 00CYKJIEHHE KaKOTro-JIM00 CIIOPHOro BOMpoOcCa,
po0JIeMBbl, BBISIBIEHUE MHEHUI B rpyIie (MEeXIpylIoBOi quanor, TUCKycCus Kak Crop-
JTAAJIor).

4. ®opMbl yUeOHBIX 3aHATUH ¢ UCTIOJIb30BaHUEM HH(POPMAIIMOHHO-
KOMMYHMKAIIUOHHBIX TEXHOJIOTHM:

Jlexuus-Bu3yanu3anus — U3J10KEHUE COAEPIKAHUSI COIIPOBOXKIAETCS IPE3EHTAUEN
(emMoHcTpanuel yueOHbIX MaTepHajoB, MPEACTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX
cucTeMax, B T.4. WIIIOCTPATUBHBIX, IpaUUecKux, ayJuo- U BUJEOMATEPHAIIOB).
[IpakTryeckoe 3aHsATHE B OPME MIPE3EHTALIMH — NIPE/ICTaBIEHUE PE3YIbTATOB MPOEKTHON
WM UCCIEI0BATENBCKON ACSITEILHOCTH C UCIIOIb30BAaHUEM CIIEUATN3UPOBAHHBIX
IIPOrPaMMHBIX CPELl.

6 YueOHO-MeTOAMYECKOE 0OOecTiedeHHe CAMOCTOATEILHOM padoThl 00y4Yarommxcst

HpCI[CTaBJ'ICHO B IPUJIOKCHHU U 1.

7 OueHO4YHbIE CPeICTBA VIl IPOBEICHUSI POMEKYTOYHOM aTTeCTAllUuN
[IpencraBieHbl B TPUIOKEHUU 2.

8 YueOHo-MeTOAM4UecKoe M HH(pOpMALIMOHHOE 00ecnieYeHHe U CHMILINHBI

a) OcHOBHasuIMTEpaTypa:

[Hudposas 06padoTka curHanos : yaeonoe mocodue / A. B. be3pykos, A. C.
Cryxanosa, H. B. CotrnukoBa, A. A. Copokun. — Cankt-IlerepOypr : BI'TY "Boenmex" um.
N.®. Yerurosa, 2017. — 156 ¢. — ISBN 978-5-906920-80-5. — TekcT : 31eKTpOHHBIH //
Jlanb : anekTpoHHO-OMOMHoTeuHas cuctema. — URL: https://e.lanbook.com/book/121875
(mata oopamenus: 11.04.2025). — Pexum noctymna: mis



aBTOPU3. II0JIb30BATEIIEH

0) /lonmoJiHUTeIbHASINTEPaTypa:

1. Tpetbsak JI.H., Bopo6ses A.JI. OCHOBBI TEOPUU U TTPAKTHUKU
OBPABOTKHU OKCITEPUMEHTAJIBHBIX JAHHBIX (YUEBHOE IIOCOBUE) //
MexayHapoaHbIN KypHAJ dKCIIEpUMEHTabHOTO 00pazoBanus. — 2015. — Ne 10-2. — C. 163-
164; URL.: http://www.expeducation.ru/ru/article/view?id=8576 (nara obparenus:
28.10.2020).

2. HoBuxkoga, E.H. KomnbrorepHas 06paboTka pe3yJbTaToOB U3MEPEHHH ;| ydeOHOE
nocodue : [16+] / E.H. HoBukosa, O.JI. CepBetnuk ; CeBepo-KaBkasckuii ¢penepaabHbIit
yauBepcuteT. — CraBponosns : CeBepo-KaBkaszckuii @enepanbubiit yuusepcutet (CKDOY),
2017. — 182 c. : mn. — Pexxum gocryna: no noanucke. — URL: https://biblioclub.ru/index.php?
page=book&id=483751 (mata oopamenus: 28.10.2020)

B) MeToauyecKHeyKa3aHUS:

1 beno B.K. Metponorudeckasi 00paboTKa pe3yinbTaToB (PU3HIECKOTO
JKCIIepUMeHTa: ¥Y4.mocobue.-4-e u3j., nepepad. Marauroropek: M3a-sBo Marauroropcek
roc.texH.yu-ta um.I.MI.HocoBa, 2011. — 140 c.

2.JlorynoBa O.C. Teopust u nmpakTuka 00pabOTKH IKCIIEPUMEHTAIBHBIX TAHHBIX HA
OBM [DnexTpoHHsIi pecypc]: yaeb. mocobue, 2011./ m3parensctBo MI'TY DiekTpoHHO-
OoubnuoTeyHas cucrema. - Pexxum goctyma: WwWw.magtu.ru/

3. benog, B. K. Kommnstorepasie 3ausaTHs 110 pusuke : yueOHoe mocodue / B. K.
besnos ; MI'TY. - Marauroropck : MI'TVY, 2017. - 1 anektpon. ont. guck (CD-ROM). - 3ar.
¢ tutyi. skpana URL:https://magtu.informsystema.ru/uploader/fileUpload?
name=2848.pdf&show=dcatalogues/1/1133269/2848.pdf&view=true (nata obpareHus:
23.10.2020). - MakpooOBeKT. - TekcT : aneKTpoHHbIN. - CBeeHus A0CTYyIHbI Takke Ha CD-
ROM

r) [lporpammuoe odecnieuenue u UnTepHeT-pecypcehi:

IIporpammHoeoGecnieyenne

HaunmenoBanue .
10 Ne noroopa CpoKaecTBUSITUIICH3UN
MS Off_lce 2007 Ne 135 or 17.09.2007 0eccpouHO
Professional
7Zip cBoboaHOpacmnpocTpansemoe [10 6eccpouHO
MathWorks
MathLab v.2014  [K-89-14 or 08.12.2014 0eccpodHo
Classroom License
BpayzepYandex cBoboHOpactpocTpansemoe 110 6eccpodHo
Bpayzep Mozilla
Firefox cBoOorHOpacnpocTpansemoe 110 0eccpovHO
Adobe Reader cBoboHOpactpocTpansemoe 110 6eccpodHo
IMpodeccuonanbHble 6a3bI JAHHBIX U HHPOPMANMOHHbIE CIPABOYHBIE CHCTEMBI
Hazanmekypca Cchuika
DJeKTpoHHas 0a3a mepuoIuuecKux u3nanuii EastView P .
InformationServices, OO0 «MUBUC» https:/fdlib.eastview.com/
HanmonansHas nHGOpMaImoOHHO-aHATUTHYECKAsT URL:
cucrema — Poccuiickuii nuiekc HaygHoro nutupoBanus | https://elibrary.ru/project_risc.
(PUHILY) asp




Poccuiickasl ocynapcrBerHasonommoreka. Karamoru

https://www.rsl.ru/ru/4readers
/catalogues/

DnekTpoHHbIe pecypcbl oubmmoreku MI'TY um. I'.1.
Hocosa

https://host.megaprolib.net/M
P0109/Web

9 MaTepuajibHO-TEXHHYECKOE o0ecreuyeHne IUCHMIJINHbI (MOIYJIA)

MaTepI/IaJ'IBHO-TeXHI/I‘ICCKOG obecneyeHne JUCHUITIIMHBI BKIIFOYACT:




MaTepI/IaJIBHO-TeXHI/I‘-IGCKOG obecrneucHue JUCHUIIIIMHBI BKIIIOYACT:

JlekumoHHast ayIUTOpHUs BKIIFOYAET:
MynbTUMeIUIHBIE CPEACTBA XPaHEHUs, Iepeaaun U MpeAcTaBlieHus HHPOpMaIUH.

JlaGopatopus «MexaHuKd, MOJIEKYIApHON (PU3UKU M TEPMOJANHAMUKIY BKIIOYALT:

1. bamuctuyeckue MasiTHUKH.

2. Mastauk O6epoOeka.

3. OusnvecKuil MasTHUK.

4. locka l'anpTOHA.

5. JJaboparopHast ycTaHOBKa JUISl HCCIICAOBAHMS paclpeieIeHUs] TEPMOAJIEKTPOHOB I10
MOJTYJIIO KX CKOPOCTH.

6. JJaboparopHas ycTaHOBKa JUIsl OPEIeTICHNs TTOKa3aTenel aanadbarel Y METOAOM
Knemana u /lezopma.

7. JJabopaTopHast ycTaHOBKa JUIs TPOBEPKH 3aKOHA BO3PACTAHUS SHTPOIHH B
nponecce nuddy3un ra3oB Ha MOJICTH MIEPEMEIITHBAHMS IAPOB.

8.JJaboparopHast ycTaHOBKa JUIsl POBEPKH 3aKOHOB BO3PACTaHUS SHTPOIIHMH B
IIpoLecce TEMI000MEHa.

9.YcranoBka nmabopaTopHas Uil H3yYSHUS 3aBUCUMOCTH CKOPOCTH 3BYKa OT
temneparypsl "MP-C3-M"

10. YcranoBka nmabopaTopHast JIJIsl UCCIIEIOBaHUsI TEINIOEMKOCTH TBepaoro tena "Md
-TET-M".

11. YcranoBka nmabopaTopHast JIJIsl OTpeIelICHUs] YHUBEPCAIbHON ra30BOM
noctostaHOM "M®-OI'TI-M".

12.Cren nabopaTopHbIil ra30BbIE MPOLIECCHI.

13. MeputenbHblli HHCTPYMEHT.

JlaGopaTopust «NEeKTpUYECTBA U ONTHUKMWY BKIIIOYAECT:

1. JIabopaTopHasi ycTaHOBKa JJIs1 UCCIIEJOBAHMSI 3JIEKTPOCTATHUECKOTO TIOJIS C
MTOMOLIBIO OJIMHAPHOIO 30HAA.

2. YcTraHoBKa JUIs IIYHTUPOBAHUS MUJUIHAMIIEPMETPA.

3. YcraHnoBka 1abopatopHasi i OIpeiesieHus UHIYKTUBHOCTH COJICHOU A U
MarHuTHOM MPOHUIIAEMOCTH.

4. YcraHoBKa J1abopaTopHas J1sl U3y4€HUsl pe30HaHCa HANPSHKEHUN U ONpe/iesieHus
WHTYKTUBHOCTH

5. JlJabopaTopHas yCTaHOBKA JIJIsl U3YYCHUS JJIMHBI CBETOBOM BOJIHBI M XapaKTEPUCTUK
TU(GPAKIUOHHOMN PEeIIeTKHU.

6. JlabopaTopHas ycTaHOBKA JJIsl ONpeAeNIEHUs pauyca KPUBU3HBI JIMH3bI U JITTUHBI
CBETOBOM BOJIHBI C TOMOIIBIO Kojel HproToHa.

7. JlabopaTopHas ycTaHOBKA JJIsl ONIpeieNIeHUs] KOHIIEHTPAIMK pacTBOPOB caxapa U
ITOCTOSIHHOW BPAILEHUS.

8. MepuTenbHbIli HHCTPYMEHT.

JlaGopatopus «AToMa, TBEPAOTO TeNa, SApay BKIOYAET:

1. JJaboparopHas ycTaHOBKa JUIsl U3y4eHUs BHEITHEro GoTorddexTa.

2. YcraHOBKa JUIS U3YYEHUS CIIEKTpa aTOMa BOJOPOJia U OIpeIeNIeHUs IIOCTOSTHHOM
Pun6epra.

3. YcraHnoBka nabopaTopHas JJIsl ONpeIesieH s TOTeHIInala BO30YKACHUs Ta3a.

4. YcraHoBKa IS ONpeAeseHHs JUIMHBI po0Oera 4acTull B BO3IyXe.

5. MepurenbHblii HHCTPYMEHT.

Aynuropuu JUid IPYNIOBBIX U UHAUBUAYATbHBIX KOHCYJIbTAINH, TEKYIIEr0 KOHTPOJIS
Y IPOMEXKYTOUYHOM aTTECTAl[MU BKJIIFOYAOT: MHTEPAKTUBHAS T0CKA, IPOEKTOP;



MynbTUMEAUNHBINA IPOEKTOP, IKPaH.

AyIUTOPUH JJISI CAMOCTOSTEILHON PaboOThI C BHIXOJOM B IHTEPHET ¥ C JOCTYIIOM B
3IICKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTEIbHYIO CPEy YHUBEPCHUTETA.

KOMIIBIOTEPHBIE KJIACCHI; YUTAIbHBIC 3aiIbl OnOIMoTeKH [lepcoHaIbHBIE KOMITBIOTEPHI
¢ makerom MSOffice, ¢ Beixomom B IHTEpHET 1 C JOCTYIIOM B 3JIEKTPOHHYIO
HH()OPMAIIMOHHO-00Pa30BaTEIbHYIO CPEly YHHBEPCUTETA BKIFOUAIOT: TIEPCOHATBHBIC
komibioTepsl ¢ makerom MSOffice.

[Tomerienue U1t XpaHEeHHUS U TPOPHUIAKTHIECKOTO 00CTy)KUBaHUS y4eOHOTO
000py10BaHUS BKIIIOYAIOT: CTEIUIAXKHU, CEH(BI U1 XpaHEeHHs! y4eOHOro 000pyJOBaHMUS.
HHCTpyMEHTBIIUIIPEMOHTA000PYAOBAHHUS.



Ipuioxenne 1

6 YueOHO-MeTOqHYEeCKOE 0OOecTIedeHHe CAMOCTOATEIBbHOM padoThl 00y4Yarommxcst

6.1 Hepeqenb KOHTPOJIBHBIX BOIIPOCOB 110 TEMaM JIEKIIMOHHOI'O Kypca:

1.

2.

Omnpenenenne curnana. Onpenenenue mudppoBoro curHana. O61acTu MpUMEHEHUS
udposoit 06paboTku curnanoB-DSP. JlocronncTBa u Hemoctatku DSP.

Knaccudukanus CHUTHAJIOB. Maremarnueckue MOJIEJIN CUTHAJIOB
(meTepMHHHUPOBAHHBIM, CIIy4YaiHBIMH, (dbpakTaabHBIN). [Tpumepsi
JIETEPMUHUPOBAHHBIX CUTHAJIOB (nepuouyeckue, rapMOHUYECKHE,

MOJIMTAPMOHUYECKHUE CUTHAJIBI, CUTHAJIBI TIPU aMIUTUTYAHON, YaCTOTHOU U (pa3oBoit
MOJYJISIIIMM, CUTHAIBI TIPH aMIUTMTYIHOW, YaCTOTHOW MaHUITYJISLIUECH, UMITYIbCHBIC
CUTHAJIBI).

Knaccudukanus CHTHAJIOB. MaremaTtuueckue MOJIEeNN CUTHAJIOB
(IeTepMUHUPOBAHHBIN, CIy4ailHbIN, (GpakTanbHbiii). [lpuMepsl crmydalHBIX
CHUTHAJIOB C pa3HBIMU (DYHKIMSIMHU PACIIPEEIICHNUS BBICOT HEPOBHOCTEH, C Pa3HBIMU
KOPPEISILIHOHHBIMU byHKIUSIMU. [IpumepbippaKkTaTbHBIXCUTHATIOB C
pa3Hol(paKTaTbHONPA3MEPHOCTHIO.

['ucrorpamma otHocuTenbHBIX 4acTOT-ADF u e€ ToueuHble xapakTepucTHKU: 1)
cpeaHee apu(MeTHYEeCKOe 3HA4YCHHE; 2) CpelHee KBaJIpaTU4eCKOe OTKIOHEHUE
BBIOOpKH;3)  Kod(pduimenT acummerpuu; 4) KOIPGUIMEHT  IKcIecca.).
OnenkanorpemHoctuonpenenenust ADF (cuctemarndeckas u ciydaifHasomuoka).
ABtokoppensiionHsie  pynkuun  ACFu  e€  TodeuHas — XapaKTepHCTHKA
(xoppensumonnbi wHTepBan). CBoiictBa ACF: Omnepanus omnpenencamst ACF
KOPPEeJSIIUOHHON  (QyHKIMM, Kak - omnepanus cBEPTkU.  CranuoHapHbIE H
SProAMUYECKUe CiydaifHple mporecchl. Kakue mpolecchl Wi CUTHaibl Hambolee
s dexTruBHO ONUCHIBAET ACF? CermeHTauuscuraana u
norpemHoctuonpenenenus ACF.

CrexTpanbHblii aHANW3 CUTHANOB. DYHKINS CIEKTPaTbHON TNIOTHOCTH MOITHOCTH
PSD. Ilorpemnocts npu onpeaenennn PSD. Kommpomuce Mexay mOrpenHoCTbiO
CHEKTPAJIbHOM OLIEHKW M pa3pelleHHueM CHEeKTpalbHBIX JHHUUA. OmpeneneHue
cnektpa MomHuoctm PSD  mo  amckperHomy mpeoOpasoBaHuio  Dypbe
(ITepuomorpammser). Hemapamerpudeckre MeETOABI CIEKTPAJIbHOIO  aHaIM3a.
(MonudumnmpoBaHHbIe MEPUOIOTPAMMBI, [TeprnomorpammsI Welch.
[TepuogorpamMmel TOomson.). ['maBHBIM BOMpOC NpHU MOCTPOSHUH MEPUOAOTPAMM:
"Kaxo# qIrHbBI JOJDKHEI OBITH CErMEeHTRI?"

6.2. IlepeueHnb Tem A1 KypcoBoOii padoThbI:

1) "I'eHepupoBaHue 32JAHHOTO TeCTOBOro curuana B cpeare GUI u onpenesieHue ero

TOYEYHBIX H (PYHKIHOHAIBHBIX XapPAKTePUCTUK"

Kaxnomy crynenTy BeIJaéTcss MHAMBUIYAIBHO 3aJaHKE MO NIEPBOIl YacTH KypcoBoOil paboThI,
omnpenensonee GopMy U XapakKTepUCTUKH JETEPMUHUPOBAHHBIX COCTABIISIONINX CUTHAJIA
(MMITyJIBCHOTO CUTHAJIa U JBYX FApMOHHUK) U CIy4aiiHOM cocTaBisiomneil (1ryma) ot 3aaHHOTO

reHeparopa.

2) "®uasTpanus 1 06paéoTKa CUTHAJIOB U N300pakeHUid"



Kaxmomy cTyneHTy BhIIaéTcss MHANBUAYAILHO 33JaHHE TI0 BTOPOU YaCTH KypCOBOW paOOTHI
a) TECTOBBIN CUTHAJI IEPBOM YaCTH KypCOBOM paOOTHI JIJIsi TPOCKTUPOBAHMS (PUITHTPOB
0) CBOI MOPTPET CO CIOKHBIM (POHOM TSI 00PaOOTKH U300pAKEHUS;

B) Oosiee 7 M300pakeHUH MPEIMETOB PA3IUIHON (DOPMBI JUIsl OTIPE/ICICHUS YUCIIO OOBEKTOB,
TUCTOIPaMMBbl pacpeesIeHUs IJI01aled 00bEKTOB, TMCTOIPAMMBbI CPEAHEN MII0IAAH
00BEKTOB, OTHOIIEHHE CYMMapHOM IUTONIa 1 0OBEKTOB K IUIOIIAAN Kapa.



[Tpunoxenue 2

7 OIIeHO‘lHLIe cpeacrea AJid MpoBEeACHUSA l'lpOMC)KyTO‘IHOfI aTrecranmum

a) Ilnannpyembie pe3yibTaThl 00y4eHHUs] H OLICHOYHBIE CPEACTBA 1JIsl IPOBEAeHHU
NPOMEKYTOYHOM aTTecTALMHU:

Kon
WHIUKATOP
a

Nunuxarop
JOCTHKEHUS
KOMIIETEHIIUH

O1eHOYHEIE cpe€acTBa

OIIK-1 Cnioco0eH NpuMeHSITh eCTeCTBEHHOHAYYHbIE U 001eMHKeHEePHbIe 3HAHUS, METOIbI
MATeMaTH4YeCKOI0 aHAJIN3a U MO/IeJIUPOBAHUS B HHKEHEPHO 1eATeJIbHOCTH, CBA3aHHOM ¢
NMPOEKTHPOBAHMEM M KOHCTPYUPOBAHNEM, TEXHOJIOTHAMM MPOU3BOACTBA NPUOOPOB M KOMILIEKCOB
IIMPOKOr0 HA3HAYEHU S

OIIK-1.1

[Ipumenser 3HaHuA
MaTE€MaTHKU B
HHXECHEPHOMN
MPaKTUKE TIPU
MOJEJIIMPOBAHUU

OIIK-1.2

[Ipumensier 3HaHus
€CTECTBEHHBIX HAYK
B MHKEHEPHOMH
MpaKTHUKE

OIIK-1.3

IIpumenser
OOIIEeMH)KEHEPHbIE
3HAHUS, B
WH)KEHEPHOMN
JeSITeIbHOCTH

Ilepeuensv 6onpocos

1. Onpenenenue curnama. OmnpeaeneHue LUGPOBOrO CUTHAIA.
Ob6nactu IPUMEHEHUS uupoBoi 00paboTKH
curHanoB-DSP. JloctouncTBa u Hegoctatku DSP.

2. Knaccudpukanus curxamoB. MaTeMaTH4ecKue MOJEIH CHUTHAJIOB
(IeTepMUHUPOBAHHBIN, CIydyalHbld, (pakranbHbiil). [Ipumepsl
JETEPMUHAPOBAHHBIX CUTHAIOB (TIEPHOANYECKHE, TAPMOHUYECKHE,
HOJUTapMOHUYECKUE CHUTHAJIbl, CHUTHAJIbI MPH aMIUIUTYIHOM,
9acTOTHOW W (pa30BOM MOAYIISALIUHU, CUTHAJIBI TPU aMIUTHTYIHOM,
YaCTOTHOW MaHMITYJISILIUEH, UMITYJIbCHbIE CUTHAJIBI).

3. Kmaccudpukanusi cursaioB. MareMaTndecKue MOJICIH CHUTHAIIOB
(IeTepMUHUPOBAHHBIN, ClydyalHblid, (pakranbHbiil). [Ipumepsl
CIIy4aliHBIX CHUTHAJIOB C DPa3HBIMH (YHKIUSMH paclpeieieHus
BBICOT ~ HEPOBHOCTEM, C  pa3sHbIMH  KOPPEJSLUOHHBIMU
¢bynkuusamu.llpumepsl  (pakTadbHBIX ~ CUTHAIOB C  Pa3HOM
(b pakTalbHOI pa3MEPHOCTHIO.

4. TucrorpaMmma oTHOCHTENbHbIX 4acTOT-ADF u e€ TtoueuHble
xapakrepuctuku (1) cpennee apudmernyeckoe 3HaueHUe; 2)
CpeliHee KBaJpaTHUECKOe OTKJIOHEHHUE BBIOOPKH; 3)
kod(uiment acummetpun; 4) kodpdunueHt skeuecca.). OneHka
norpemHoctu onpenenenuss ADF (cucremaTnueckas U ciyvaiiHas
omuoKa).

5. AprokoppemsunonsHeie  ¢pynknuun  ACF  u e€  ToueuHas
XapakTepucThka (KoppensuuoHHbl wHTepBai). CpoiictBa ACF:
Onepanus onpeneneaus ACF xoppensiuMoHHON (QyHKLUH, Kak -
orepanust cBEPTKU. CTalMOHAPHBIE W PTrOJUYECKUE CIydaliHbIC
nporieccel. Kakue nporeccsl WM curHansl Haubosee 3¢ (HeKTUBHO
ommceiBaeT ACF? CermMeHTanusi CUTHaja W MOTPENIHOCTH
onpenenenust ACF.

6. HHarerpampHbie npeodpa3oBanus. OpToroHaIbHOCTH QyHKIHNA. 00
OpPTOTOHAJILHOCTH TPUTOHOMETPHUYECKUX byHKINH. 06
OpPTOTOHAJILHOCTH JIKCMOHEHIMaNbHBIX (yHKUuH. Psn dyppe. O
YacTOTaX U YMCIIE cllaraeMeix B psaay Dypee.

7. TIpeoGpazoBanue dypre. Opurunan u ob6pa3 B mpeodpa3oBaHUHU
@ypre. Teopema I[lnanmepens. CpoiicTBa mnpeobpa3zoBaHus




Kon
AHIAKATOP
a

Nunuxarop
IOCTHKEHUS
KOMIIETEHIINH

OneHouHble CpeacTBa

10.

11.
12.

13.

14.

®ypoe(JInHeHHOCTb, CIBUI, U3MEHEHHMs MacliTada BpeMeHH,
aupdepenunpoBanue (GyHKIHUU, UHTErPUPOBaHMEe (PYHKUMH,
CIEeKTP cBepTKHU ABYX (yHkuuii. Teopema o cBeprke). CBs3b
npeoOpazoBanus Oypoe ¢ psanamu Dypbe

JluckpeTHoe npeodpa3oBanue ®Pypse. OxonHoe
npeodpazoBaHue ®dypsbe. BoicTpoe npeodpazoBaHue
®ypbe.O01acTH NpUMeHeHHs npeodpa3zoBanus Pypbe.
CnexkTpanbHblii aHAJIM3 CUTHAJOB. MYHKIMS CHEKTpaIbHOU
wiotHOCcTH MOIHOCTUPSD. [TorpemHocTs npu onpeneneruu PSD.
KommpomMuce MexIy MOrpeurHOCThI0 CIEKTPAIbHONM OLIGHKH H
pa3pellieHueM CHEKTPaJbHBIX JUHUHA. OmpeneneHue CreKkTpa
MomHOcTH PSD mo guckperHomy mnpeoOpasoBaHuio Dypne
(ITepuonorpammer). Henapamerpuueckue METOAbI CHEKTPATHLHOTO
aHanmza. (MoaudunupoBaHHbie MEePUOAOTPAMMBI,
[Mepronorpammbr Welch. Tlepuomorpammer Tomson.). I'nmaBHbiid
BOIIPOC MPH MOCTPOCHUHM Tepuoorpamm: "Kakoil 1JIMHBI JOJIKHbI
OBITH CEerMeHTHI?"

Onpenenenre TUHEHHBIX CHCTEM U HX CBOMCTB(TOMOTE€HHOCTb
aJJIUTUBHOCTb ~ MHBAPUAHTHOCTb, CTAaTUYECKas JIMHEHHOCTD,
HEU3MEHHOCTh TapMOHMYECKOW mpuponabl curHaia). CpoiicTBa
HECKOJIbKUX  JIMHEWHBIX  CHUCTeM  (IIepecTaHOBKHM,  OJIOKH
cymmupoBanus). DynnamentanbHast koHenuus DSP (pa3noxenue
- cuHTe3). [IpuMephl IMHEMHBIX U HEIMHEUHBIX CUCTEM.
[Tu¢poBble GUIBTPBI B HEPA3PYIIAIOLIEM KOHTPOJIE.
Jocrounctsa uudpoBoi ¢bunbTpanuu. NmnynbcHas
XapakTEepUCTHKAa W KOMIUIEKCHas IHepenaTroyHas —(yHKITHSL.
Knaccugukanus ¢punsrpos (aunelinsile KUX u BUX dunstpsl, 2D
u 3D unbTpsl, HenMuHelHbIE GUIBTPBI). 3alaHuE XapaKTEPUCTUK
uaeanbHbIX (GuiabTpoB. YacToThl cpe3a. 3ajaHHe XapaKTEPUCTUK
peanbHbIX QuibTpoB. [lonoca mepexona. YpoBeHb MyibcallUii B
1oJI0ce TPOIYCKAaHUs M B mosioce ocialieHus. JlocromHcTBa U
Hepoctatku KUX u BUX ¢punbTpos.

BeiiBneTHbIe XapaKTEpUCTUKHU CUTHANA. BeliBieTHas CTpykTypa

curHana. Onpenenexnue BEHBIIET-CIIEKTPOrPaMM U UX
uHTepnperanus. BeiiBier - o00paboTka uzodpaxxenuit. 06

3¢ EKTUBHOCTH OLIEHKH JETEPMUHUPOBAHHBIX U CIy4alHbIX
CUTHAJIOB C TOMOIIbIO BEHBIIETHBIX XapaKTEPUCTHK.

@DpakranbHble XapaKTEPUCTUKHN curHaya. OpakranabHas CTPYKTypa
curHasa. Ceuenus [lyankape. Onpenenenue 2D u 3D
(bpakTaabHOI pa3MEpPHOCTH BO BPEMEHHOM M YaCTOTHOM
npeactasieHnd. O6 3 PeKTUBHOCTH OIIEHKH
JNETEPMUHUPOBAHHBIX U CIy4YalHBIX CUTHAJIOB C TIOMOIIbIO
(bpakTalbHBIX XapaKTEPUCTHK.

15.Tunbl pacTpoBbIX H300paxeHHl. YPOBHU HHTEHCUBHOCTU




Kon
AHIAKATOP
a

Nunuxarop
IOCTHKEHUS
KOMIIETEHIINH

OneHouHble CpeacTBa

nukcenei (riryonHa ngeta). [[BeToBoenpocTpaHCcTBO

-CIE XYZ — 3 -xomnoHeHTHas uBeroBas Mmoxueis RGB.
Paspemenne nzodpaxenus. Mupbl. OCHOBHBIC Ka4eCTBECHHBIC
XapaKTEPUCTHKH (DOTO ¥ KMHOAIIIAPATYPHI

16. GunbTpanus Kak cBEPTKA MATPUI] U300paKEHUSI U MacKH (DUIIBTpA.
Menauannas punbtpauus. Panrosas ¢unabTpanus. AnantuBHas
¢bunbTpanus Bunepa

OIIK-3: Cnoco0eH NpoBOAMTH IKCIIEPHMEHTAIbHbIE HCCICI0BAHUA M H3MepeHus, 00padaThIBaTh U
NPeACTABJISATH MOJy4YeHHbIe JaHHbIE C Y4eTOM ClleM(PMKH METO/I0B U CPe/ICTB TEXHHYECKUX

HU3MepeHui B IpudopoCTpPOeHNHU

OI1IK-3.1:

Bri6upaet u
HCIIONB3YET
COOTBETCTBYIOIIUE
pecypchl,
COBpEMEHHBIE
METOJIUKH U
o0opynoBaHue ais
MIPOBEACHUS
AKCIIEPUMEHTAIBHBIX
HCCIEA0BAHUHN U
HU3MEpEHUI

OIIK-3.2:

OO6pabateIBaeT u
MIPECTABIISCT
MOJTyYEHHBIE
AKCIICPUMEHTAJIbHBIC
JTaHHBIC JIJIS
MOJTyYCHHUS
000CHOBaHHBIX
BEIBOJIOB

OIIK-3.2

O6pabatbiBaeT u
MIPEJICTaBIISICT
MOJIy4YeHHBIE
AKCIIEPUMEHTAIbHBIC
JNaHHBIE IS
MOJTy4eHUs
000CHOBaHHBIX
BBIBOJIOB

1. {nst 3ananHoi BeIOOpKH B MATLAB moctpouTs rucrorpammy
oTHOcUTeNbHBIX YacToT ADF u onpenenuTs u e€ ToueuHble

XapakTePUCTUKU. OILEHUTH MOTPEIIHOCTH OMPEIEICHUS BHICOTHI
croxonos ADF.

0.8412900.02|-0.29|1.37|0.18 | -1.06 | -1.07 | -0.89 | 0.82

0.26 1 0.85|1.75| 046 |1.03|0.10|160 |0.93 | 138 |1.12

[TpuBecTH pacrevarky JUCTHHTA IPOTPAMMBI, rpauK THCTOTPAMMBI U
pe3ynbTaThl BHIYUCICHU.

2. s 3ananHoit Beioopku B MATLAB noctpouts rucrorpammy
oTHOcuTeNbHbIX YacToT ADF u onpenenuts u e€ ToueuHsie
XapaKkTepuCTUKU. OIEHUTH MOTPEIIHOCTh ONPEIETIEHUS BBICOThI
cronbuos ADF.

0.55|-1.06|0.29 | 253|033 0.31|-0.23 | 1.03 | 0.30 | 0.47

0.83|1.65 |0.55|1.13|1500.18|0.60 |-0.27 |-0.98 | 0.31

[TpuBecTH pacrevarky JUCTHHTA IPOrPaMMBbI, rpauK THCTOTPAMMBI U
pe3yJbTaThl BEIYUCICHUH.

3. Ilycte z1=randn(1,100), z2=[1 3 4 3 1], z= conv(z1,z2)./sum(z2).
CnenaB cermenranuto curana Z 8 MATLAB noctpouts
aBTOKOppersinuonnyto ¢pynknuo ACF curnana z u onpenenuTsb
KOpPEISIIUOHHBIA HHTEpBal. ONEHUTH MOTPENTHOCTh OTPEICICHUS



http://dic.academic.ru/dic.nsf/ruwiki/10422
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D0%B7%D1%80%D0%B5%D1%88%D0%B5%D0%BD%D0%B8%D0%B5_(%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%B0%D1%8F_%D0%B3%D1%80%D0%B0%D1%84%D0%B8%D0%BA%D0%B0)

Kon Nunuxarop
WHJUKATOP TOCTHKEHUS OueHouHbIE CpeicTBa
a KOMIIETEHIIUH

6. ITycts z1(K)=rand(1,k)+0.8*cos(pi*k/10). Onpenenuts crieKTp

7. CnpoextupoBath KUX ¢unbtp ¢ momomsto okHa B MATLAB.

ACF.

[TpuBecTH pacnevarky JUCTHHTA nporpammsl, rpadpuk ACFu
PE3YNIbTaThl BEIYUCICHUI

4. ITycts z1=randn(1,100), z2=[1 1 5 1 1], z= conv(z1,z2)./sum(z2).
Crnenas cermenTanuto cursana Z B MATLAB noctpouts
aBToKOppersinuoHHyto pyHkuuto ACF curHana Z v onpeaenuTh

KOPPEJSIIMOHHBIN HHTEpBal. OLEHUTH MOIPEHUIHOCTD ONPEAEICHUS

ACF.

[TpuBecTH pacreyarky JUCTHHTA porpammsl, rpaduk ACFu
pe3yIbTaThl BEIYUCIICHHH.

5. ITycers z1(K)=randn(1,k)+0.5*cos(pi*k/10). Onpenenuts crieKTp
momrHocTr PSD no auckpernomy npeodpazoBanuio Oypre
(ITepromorpamMmel), IO HETTAPAMETPUIECKIM METOaM CIEKTPAIbHOTO

ananmu3a. (MoauduuupoBaHHbIe IEpHOOrpaMMbl, [leprogorpaMmmel
Welch. Ilepuomorpammer Tomson.).

[TpuBecTH pacredarky JUCTHHTA IPOTPaMMBbI, TpaduK CUTHATIA U
rpaduku 4 BUIOB CIIEKTpa.

momHocTH PSD 1o puckperHoMy npeodpaszoBanuio Oypne
(ITepuonorpammsl), o HeMapaMETPUUECKUM METOJIaM CIIEKTPaIbHOIO

aHanuza. (MoauduuupoBaHHble epuogorpaMmsl, [lepuonorpammel
Welch. TTepuogorpammer Tomson.).

[TpuBecTu pacrneyaTKy JUCTUHTA IPOrPaMMBbI, rpaduk cUrHana u
rpaduku 4 BUIOB CIIEKTpa.

Tpebosanus k AUX (fd=8000; % uwacrora muckpetuzanuu B ['eprax
fp=1000; % rpaHnYHast YacTOTA MOJOCHI MPOMYCKAHHS

fs=1500; % rpaHuYHAast 4acTOTA MOJIOCHI 3aJICPIKKU

bp=0.05; % [lomycTumasi HEpaBHOMEPHOCTH B IOJIOCE MTPOIYCKAHUS




Kon
AHIAKATOP
a

WNHupukarop
JOCTHKCHUS
KOMIIETCHIINH

OneHouHble CpeacTBa

Rp=1+bp

bz=0.01; % MuHHMaIBHO AOMYCTUMOE 3aTyXaHHE B MTOJIOCE 3aICPIKKU
Rs=bz

Buj okna: okno I"aycca (Sx=1) -gausswin.

[Toctpouts rpaduku ummynscHoi xapakrepuctuku- IR, AFR, PFR
aMIUTUTYAHO-4YaCTOTHOM Xapakrepuctuku- AFR, dhazo-uacroTHoi
xapakrepuctuku PFR. IIpuBectu pacrieyaTky JUCTHHIA IPOIPaMMBI,
rpaduku IR, AFR, PFR.

8. CpoextupoBarb KX ¢uibtp ¢ momouisto okHa B MATLAB.
Tpebosanus k AUX (fd=10000; % yvactoTa quckperusaiuu B I'epiax
fp=1500; % rpanuyYHas 9acTOTA MOJOCHI MPOIMYCKAHHS
fs=2500; % rpaHrYHAas 4aCTOTA MOJIOCHI 33ICPIKKH

bp=0.05; % [omycTtumasi HEpaBHOMEPHOCTH B ITOJIOCE MTPOIYCKAHUS

Rp=1+bp

bz=0.01; % MuHIUMaIBHO AOMYCTUMOE 3aTyXaHHE B MTOJIOCE 33]ICPIKKU
Rs=bz

Buy okna: okao Hanna - gausswinhann.

[Toctpouts rpaduku umnyascHoit xapakrepuctuku- IR, AFR, PFR
aMIUIMTY/IHO-4aCTOTHOM XapakTepuctuku- AFR ,da3o-yactoTHOl
xapaktepuctuku PFR .IlpuBecTtu pacneyaTky JUCTUHTA IPOrPAMMBI,
rpapuku IR, AFR, PFR.

9. 3ajmaya: BBIIOJIHUTE ONEpaLMIO CBEPTKH JUIsl 3a/1aHHBIX ABYX BEKTOPOB
u3 Habopa:

y=[24499664] x=[12 32 1]; y=[43660812] x=[134 3 1];
y=[43660812] x=[13431]; y=[35264619] x=[-102 0 -1];
y=[71265602] x=[12 32 1].

10 1) ChotorpadupoBats ceds Ha 6emom done. Cozmath Tpu hpoTorpadun
C HAJIO)KEHHBIM Ha UCXOIHOE n300pakeHne: 1) 06e10ro rayCCoBCKOTro
mryma (Sx=0.02); 2)mryma necok-caxap (Sx=0.01); 3) cmexn mryma
(5x=0.08).

2) O4YHUCTHUTD 3alIyYMJICHHBIC I/I306pa)KeHI/I$I C IIOMOIIIBIO ME€ANaHHAas



jar:file:///C:/Program%20Files/MATLAB/R2008b/help/toolbox/signal/help.jar%21/gausswin.html
jar:file:///C:/Program%20Files/MATLAB/R2008b/help/toolbox/signal/help.jar%21/gausswin.html
jar:file:///C:/Program%20Files/MATLAB/R2008b/help/toolbox/signal/help.jar%21/gausswin.html

Kon
AHIAKATOP
a

HNuaukarop
IOCTHKEHUS
KOMIIETEHIINH

OneHouHble CpeacTBa

bunbTpalus, paHroBoil PUIbTpaluy, aAaNTUBHON (UIbTPAIUH
Bumnepa.

3) nydiue pe3ynabTaThl GUIBTPALMH ISl KQXKJIOTO 3aIIyMJICHHOTO
M300pakeHUsl IPEACTaBUTh B BUJIE TPEX Map JIBYX U300paKeHUIl 10 U
nocie GUIbTpaK ¢ YKa3aHueM Bua QUIbTpaluu, pa3mMepa MacKu

11 1) ChororpadupoBats ceds Ha 6eom doHe. Co3aarh Tpu poTorpadun
C HaJIOXKCHHBIM Ha MCXOJJHOE H300paxkeHue: 1)0ernororayccoBcKoro
myma (SX=0.01); 2)myma necok-caxap (Sx=0.01); 3) criexn mryma
(Sx=0.04).

2) O4HCTHTH 3aIyMIICHHBIC H300PaKEHHUS C TIOMOIIIBIO METHAHHAS
bunbTpanus, paHroBoi PUIbTpalMy, aAaNTUBHON (UIbTPAINH
Bunepa.

3) nydiue pe3ynabTaThl GUIBTPAIUH IS KQXK/IOTO 3aIIyMJICHHOTO
M300pakeHHsl MPEACTaBUTh B BUJIE TPEX Map IABYX U300paKeHUil 10 U
nocie GUIbTPAIMK ¢ YKa3aHWeM BuJa QUIbTpaluu, pa3Mepa MacKu

12 1) CotorpadupoBaTs Ha 6esiom doHe Oosee 7 mMpeaMETOB Pa3IMIHOM
(bopMbl, H300paKEHUST KOTOPBIX ObI HE MEPEKPHIBATIOCH.

2) OcymecTBuTh aHau3 00bekTOB B RGB n300paxenuu, onpenenus
YHCII0 00BEKTOB, THCTOTPAMMBI pacIipe/ieTIeH s Iomaae 00beKTOB,
CPEIHIO0 MIOMIAAb OOBEKTOB, OTHOIIEHHE CYMMapHOM TUIOMIAaIN
00BEKTOB K IUIOMIAIN Kajpa.

Bce atanbl ananuza npusectu B nogokHnax MATLAB.

12 1) ChororpadupoBaTts Ha 6e10M poHe Oosiee 7 MPeAMETOB PA3IUIHOM
(bopMbl, U300pakeHUsI KOTOPBIX ObI HE MEPEKPHIBATIOCE.

2) OcymecTBuTh aHanu3 00bexToB B RGB n3o6pakenun, onpenenus
YHCI0 0OBEKTOB, TUCTOTPAMMBI pacIipe/iesIeHus Molaieil 00beKToB,
CPEHIOI0 IJIOIA/(b 0OBEKTOB, OTHOIIEHUE CyMMapHOH IJIOIa 11
00BEKTOB K IUIOIIAAN Kajpa.

Hanucanue oTuéTa u JIMCTUHTA IPOrPaMM U MIPE3EHTAIMU K C1a4Ye IBYX
qacTeil KypcoBoi paboTel 1o U poBoil 00paboTKe CUrHaa

Odopmnenue u rpadpuueckoe npeacrapieHue pezynpratos B GUI
KYPCOBOTO MPOEKTa

[IpoxoxneHre ypoKOB KOMIIBIOTEPHOI'O MOJEIMPOBAHUSA  C 3a4ETOM




Kon Nunuxarop
WHJUKATOP TOCTHKEHUS OueHouHbIE CpeicTBa
a KOMIIETEHIIUH

10 TCMaM KypCa U BLIITIOJIHCHUIO 3a,[[aHHI>i KypCOBOI'O ITPOCKTA

7.2 HOpﬂ)IOK NMpoOBEACHUA l'lpOMC)KyTO‘lHOifI aTTeCTalluM, MOKa3aTe/iIm 1 KPUTEPUHU
OICHUBAHUA:

IIpomesxyTouHast aTTecTalus 0 AUCLMINIMHE BKIIIOYAET TEOPETUYECKUE BOIPOCHI, IIO3BOJISIONINE
OLICHUTH YPOBEHb YCBOCHHSI 00YUYaAIOIIMMUCS 3HAHHM, ¥ IPAKTHYECKHUE 3aJaHNs, BBIABISIONINE
CTerneHb CPOPMUPOBAHHOCTH YMEHUHN U BIIAICHUI.

Ilokazamenu u Kpumepuu ouenueanusn sauema:

- Ha OLIEHKY «3a4T€HO0» 00y4aroluics JEMOHCTPUPYET YPOBEHb, HE HIXKE TOPOTrOBOTO,
c(OpMUPOBAHHOCTH KOMIIETEHIIMI: B X0O1€ KOHTPOJIbHBIX MEPOIIPUATHI MOTYT 10IIyCKaThCSI
OLIMOKH, MOKET MPOSBISATHCS OTCYTCTBUE OTJEIIbHBIX 3HAHUH, YMEHH, HABBIKOB, 00yYarOIUNACs
MO>KET UCIIBITBIBACT 3HAYUTEIIbHBIE 3aTPYAHEHUS IIPHU ONIEPUPOBAHNY 3HAHUSAMU U YMEHUSIMU IIpU
UX [IEPEHOCE Ha HOBBIE CUTYALIUH.

- Ha OIIEHKY «HE 3a4TCHO» O0YYarOIIUICs HE MOXKET MMOKa3aTh 3HAHKS Ha TOPOTOBOM YPOBEHb
c(hOpMUPOBAHHOCTHU KOMIIETCHIIUH, T.€. 00YJarONINIICs HE TTOKA3bIBAET 3HAHUE OCHOBHOTO
MaTepuaia B 00beMe, He0OXOMMOM IS MpeIcTosmel TpohecCHOHATBHON NesTeIbHOCTH; He
CIOCOOEH apryMEHTHPOBAHO U MOCIIEI0BATENbHO U3J1araTh, 10MyCcKaeT rpyobie OomiOKY B
OTBETAax; HE MOXKET MMOKa3aTbUHTEIIEKTyalIbHbIC HABBIKU PEIICHUSI IPOCTHIX 33/1a4. He
MOATBEPKIAET OCBOCHHE KOMIIETEHIIUH, IPETyCMOTPEHHBIX POIPAMMOM.

Ilokazamenu u Kpumepuu ouernueanui 3auéma c OL(eHKOﬁ.'

— Ha OLIEHKY «OTJMYHO» (5 0aioB) — 00y4yarouuiicss 1eMOHCTPUPYET BBICOKUN YPOBEHD
c(OPMHPOBAHHOCTU KOMIIETEHIIUI, BCECTOPOHHEE, CUCTEMaTHYECKOE U INIyOOKO€E 3HAHUE
y4eOHOro MaTepuaia, CBOOOJHO BBIOJHSAET MPAKTUYECKHE 3ajaHNsl, CBOOOAHO ONEpUpyeT
3HAHUSMM, YMEHHUSIMH, IPUMEHSET UX B CUTYaLUsX NOBBILICHHOMN CII0)KHOCTH.

— Ha OIICHKY «X0po1o» (4 6amia) — o0OyJaromuiicss JEMOHCTPUPYET CPEAHUN YPOBEHD
c(hOpMHUPOBAHHOCTH KOMITETEHIMI: OCHOBHBIEC 3HAHUS, YMEHHUSI OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYUTENbHbIE OIIMOKH, HETOUHOCTH, 3aTPYAHEHHS MIPU aHATTUTHYECKHUX OIepalusX, mepeHoce
3HaHWI U YMEHU Ha HOBbIE, HECTAH/IAPTHBIC CUTYaI[HH.

— Ha OLIEHKY «Y/JA0BJIETBOPUTEJILHO» (3 Oaruia) — 00yJarouuiicss JeMOHCTPUPYET MOPOTrOBBIN
ypOBEHb C(HOPMHUPOBAHHOCTH KOMIIETCHIIMI: B X0J1€ KOHTPOJIbHBIX MEPOIIPUITUHN TOMYCKAIOTCS
OLIMOKH, IPOSIBIISETCS] OTCYTCTBUE OT/AEIBHBIX 3HaHUH, yMEHUI, HAaBBIKOB, 00yJaroLIHiics
UCTIBITHIBACT 3HAYUTEbHbIE 3aTPYAHEHUS IPU ONEPUPOBAHUM 3HAHUSIMH U YMEHUSAMU TPU X
IIEPEHOCE HAa HOBBIE CUTYAIUH.




— Ha OIICHKY «HEeY/0BJIeTBOPUTEIbHO» (2 6aria) — o0yJaromuiicss JIeMOHCTPUPYET 3HAHUS HE
6osee 20% TeopeTUYECKOro MaTepuaa, I0MyCKaeT CylIeCTBEHHbIE OIIMOKH, HE MOXKET IMOKa3aTh
MHTEJUICKTYaJIbHbIC HAaBBIKU PEIICHUS MPOCTHIX 3ajad.

— Ha OIICHKY «HEeYI0BJIeTBOPUTEILHO» (1 6ain) — 00yJaromuiics He MOXKET MTOKa3aTh 3HAHUS HA
YPOBHE BOCTIPOU3BEICHUS U 00BsICHEHUSI MH(POPMAIIUU, HE MOXKET MTOKA3aTh MHTEIUICKTyaIbHbIC
HAaBBIKH PELICHUS MTPOCTHIX 3ajad.

Ilokazamenu u Kpumepuu oyeHUBAHUA KYPCOBOU padOmMblL:

— Ha OLEHKY «OTJMYHO» — 00yYaIOLIUIiCs MOKa3bIBAET BHICOKHM ypOBEHb CHOPMUPOBAHHOCTH
KOMIIETEHIIHH, T.€., TO €CTh CIIOCOOEH Cpa3y IO 3a/IaHuIO MpernoaaBaTess U3MEHUTh
MPOrPaMMHBIH MPOJIYKT; CO3/IaHHAsl UM IIPOrpamMma XOpoIllo CTPYKTYpHpOBaHa U 00agaet
JIOCTaTOYHO BBICOKUM OBICTPOACHCTBHEM

— Ha OILICHKY «XOPOIII0» — 00Y4YaIOLIHIiCs TOKAa3bIBAET CPETHUI YPOBEHD C(HOPMUPOBAHHOCTH
KOMIIETEHIIHIA, T.€. ¢ moMotsio help cuctemer MATLAB MoskeT caMOCTOSTEIBHO H3MEHHUTh
QITOPUTM TIPOTPAMMBI IO 33/IaHUIO MTPETIOABATEIIS, OH IOHMMAECT MPOLIECCHI TPEOOPa30OBAHUS
CUTHAJIOB B pa3pabaThIBaeMON UM CHCTEME.

— Ha OLIEHKY «yJAO0BJIETBOPUTEJIBHO» — 00Y4aIOILUIiCs MOKa3bIBaET IOPOTrOBbIN YPOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIIMH, T.€. pa3padbaTbIBaTh MPOCTEUIINE IPOTPAMMHBIE IIPOTYKTHI
110 0OHApY>KEHHIO 1e()EKTHBIX HEOTHOPOTHOCTEH B CHUTHAIE.

— Ha OIICHKY «HECYA0BJECTBOPUTECJIBbHO» — PE3YJILTAT O6y‘{eHI/IH HC JOCTUTHYT, 06yqa}0m1/117105[ HC
MOXET JaTb O0OBSICHEHHH 110 UM CO3JaHHBIM ITPOTPAMMHBIM ITPOAYKTOM.



