DHIeIbCCKUM TEXHOIOTHUECKUH HHCTUTYT ((punnan) ¢penepaabHOro rocyaapcTBEHHOTO OI0KETHOTO

00pa30BaTEIFHOTO YUPEKACHHS
BBICIIET0 00pa30BaHUs

«CapaToBCKHUi TOCYIapCTBEHHBIN TEXHUYECKU yHUBepcuTeT umenu [arapuna FO.A.»

Kadenpa «EcTecTBeHHBIC U MAaTEMAaTHYECKUE HAYKHI»

PABOYASA ITPOI'PAMMA

10 JUCHUIIIIMHE

b.1.2.18 «KomnberorepHast 00paboTKa dKCIIEPUMEHTANbHBIX JaHHBIX»

HaIpaBJICHHU ITOATOTOBKHU

09.03.01 «MudbopMaTrKa U BEIYMCIUTEILHAS TEXHUKAY

HpO(bI/IJ'IB «IIporpamMmmuoe obecreyeHue CPEACTB BRIYMCIIMTEIILHON TEXHUKH M aBTOMATHU3HPOBAHHEIX

dhopma oOydeHus — OuHast
Kypc—4

cemectp — 7

3a4ETHBIX CIMHHMI] — 3

4acoB B HEIEIIO — 3

Bcero yacos — 108

B TOM YHCIIE:

nexkuuu — 16

KOJIJIOKBHYMBI — HET
MPAKTUYECKHE 3aHATHS — 32
1a00paTOPHBIC 3aHATHS — HET
camocrosiTenpHas padora — 60
3a4eT — 7 ceMecTp

9K3aMEH — HET

PI'P — mer

KypcoBas paboTa — HeT
KypCOBOM MPOEKT — HET

CUCTEM»

Pabouas nporpamma obcyxaeHa Ha 3acenanuu kadenpst EMH
«27» nrons 2022 roxa, npotokoa Ne 9

/
3aBeayromtii kapeapoii & 7274/ [Kummna E.B./

Pabouas nporpamma o6cyxnena na YMKH MBUT
«27» nrond 2022 rona, npotokos Ne 5

I[Tpeaceaarens YMKH ¢ '—.:_{’zi(__{/ /AKwmsa E.B./

Durensc 2022



1. eaun u 3a1a4n 0CBOEHHSI TUCHUIIIHHBI

Iensto ocBoenus aucuumuinabl b.1.2.18 «KommbroTepHas 00paboTKa 3KCIEpUMEHTaTbHBIX
TAHHBIX» SIBJISIETCS TEOpeTHYecKash MOAroToBKa cryaeHToB HampasieHnus 09.03.01 «Mudopmaruka u
BBIUUCIIUTENIbHAS TEXHUKa» B 00JIaCTH MAaTEMAaTU4YECKOTO MOJEIMPOBaHUs, 00pabOTKH JaHHbIX Ha DBM
U T[pHOOpETeHHE TMPAKTHYECKUX HABBIKOB MO 00pabOTKE OSKCIEPUMEHTAJIbHBIX JAaHHBIX C
MCIIOJIh30BAHNEM MaTEMaTHYECKHX MPHITOKeHu makera MatLab 5.X, 6.X .

B 3amaum npenogaBaHus TUCIUTIIMHBI BXOAWT: (JOpMUPOBaHUE HEOOXOIUMBIX 3HAHHWM, YMEHUHN
Y HABBIKOB B OOJIACTH MAaTEMAaTHYECKOTO MOCIUPOBAHUS, WIACHTH(PUKAINKA JAHHBIX U BU3YATH3AIUH
pe3yIabTaTOB.

2. Mecto qucuunjauHbl B ctpykrype OIIOII BO

Hucnunmuna b.1.2.18 «KomneroTepHas 00paboTKa IKCIIEPUMEHTATBHBIX JaHHBIX» MPEICTaBISET
cOOOM  NUCIMIUIMHY BapHaTHBHOM YacTH y4yeOHOro IUIaHa OCHOBHOM  mpodeccHOHaTbHOMN
o0pa3oBaTenbHONM MPOTpaMMBI  BBICIIErOo oOpa3oBaHMsl 10 HampaieHuto moarotoBku 09.03.01
«Mupopmatuka W BBIYHCIUTENbHAs TexHUKa» npodmib «lIporpammHoe obecrieueHue CpencTB
BBIUHCIUTENbHON TEXHUKU U aBTOMAaTU3UPOBAHHBIX CUCTEM.

Jis ycnemHoro u3y4eHust ¥ puoOpeTeHns: yMEHUH U KOMIIETeHIIMN Kypca Tucturinesl b.1.2.18
«KomnproTepHass 00paboTKa SKCIEPUMEHTAIBHBIX JAaHHBIX» HEOOXOAMMBI 3HaHUS AWCITUIUIMH. (DHU3UKa,
MaTEMaTHKa, BBIYUCIUTENbHAS MaTeMaTHKa, BU3YAIbHOE MPOTpaMMHUpPOBaHUE, O(UCHBIC TEXHOJOTHHU.
JlucuuMmiuHa HMeeT JOTHMYECKYI0 M COJEep’KaTelbHO-METOJUYECKYI0 B3aWMOCBS3b C MapajlIeNbHO
YUTAEMON AUCIUITMHON «OOBEKTHO-OPUECHTUPOBAHHOE MPOTrPAMMHUPOBAHHEY.

OcBoenne aucrumuinHbl b.1.2.18 «KommbiorepHas o0paboTka SKCHEPUMEHTAIBHBIX JTAHHBIX»
HE0OXOIMMO KaK MPOJIOT JUIsl YCIEUTHOTO OCBOCHHUS JMCHUILIMH. «MareMaTudeckoe MOJSIHpPOBAHHE
buzmveckux cuctem» u «Cructemsl TU(PpoBoit 00PaOOTKH CUTHAIOBY.

3. TpeOoBanusi K pe3yJibTaTaM 0CBOEHUS AU CHUNIMHBI

Wzyuenune aucruruimabl b.1.2.18 «KommbroTepHast 0o0paboTKa SKCHEPUMEHTAIBHBIX TAHHBIX»
HaIpasJIeHO Ha (POPMHUPOBAHHE CIAEAYIOIINX KOMIETCHITHI:

- CnocobeH TPUMEHATh €CTECTBEHHOHAayYyHble M  OOIIEMH)KEHEPHBIE 3HAHMS, METOJIBI
MaTEMaTHYeCKOro aHajan3a U MOJEIUPOBAHUS, TEOPETUUECKOTO U SKCIIEPUMEHTAIILHOTO UCCIIeI0BaHUS B
npodeccroHanbHoM aestensHoctu (OITK-1);

- CIOCOOHOCTh OCBaMBaTh METOJMKH HCIOJIb30BAHUS MPOTPAMMHBIX CPEICTB Ui PEIICHUS
npaktuyeckux 3aaad (OITK-9).

B pesynbrare uzyuenus: nucuumuiniabl b.1.2.18 «KoMmbroTepHas 00paboTKa 3KCIEpUMEHTATBHBIX
JAHHBIX» OCHOBHOW MpodeccrnoHaIbHON 00pa30BaTeIbHONM MPOrpaMMbl OakagaBpuara Mo HAMPaBICHUIO
09.03.01 «MlaopmaTrka 1 BEIYUCITUTEIbHAS TEXHUKA)» CTYACHT JIODKCH:

3HaTB: TEOpeTHUECKHUE MPHUHIUIBI MaTEeMaTHYECKOT0, CTATUCTUYECKOTO M KOMIBIOTEPHOTO
MOJIETTUPOBAaHUSl KaK KOHIENTYalbHOM OCHOBBI Pa3palOTKU M MPHUMEHEHHUs NPOTrPaMMHBIX CpEACTB
«00pabOTKH SKCIIEPUMEHTAIIBHBIX JaHHBIX Ha DBM».

YMeTh: co3faBaTh CpEICTBA YHCIEHHOTO aHalM3a SKCHEPUMEHTANbHBIX WM MOAETUPYEMBIX
JAHHBIX C TOYKH 3pEHUS UIACHTHU(PUKAIUU UX CTATUCTHUECKUX WU JECTEPMUHUPOBAHHBIX MOJENCH B
LEJISIX TPOTHO3UPOBAHUS TMHAMUKH HAOJI01aeMBbIX SIBICHUM UM UCCIIEAYEMBIX POIECCOB.

Baagerh: mNpakTUYeCKUMH HaBBIKAMH TI0 00pabOTKE OSKCIEPUMEHTAIBHBIX JaHHBIX C
MCIOJIb30BaHNEM OHOIHOTEKH cTraTrcTHUeckuX ¢yHnkuuii makera Microsoft EXCEL u matemarnyeckux
npuitokeHnid nakera MatLab: Bepcuii ot 5.X, 6.X . ¥ BbIIIe, a Tak ke CIEIUATH3HPOBAHHBIMU MTaKETaAMHU

SPSS u STATISTIKA.



4. Pacnipenesienne TPyA0€MKOCTH (4ac.) TMCHUIIMHBI 10 TEMAaM M BUAAM 3aHATHH

Ne Ne | Ne Haumenosanue
Mo- | Hezme | Te TEMBI Yacer
Aay- | JH | MbI BCEro | JIeK- | KOJUIOK- [1abopa- | mpax-
T UUM | BUYMBI ([TOopHBbIE | THUec- |CPC
KHe
1 2 3 4 5 6 7 8 9
7 cemecTp
1 1 1 | OcHoBHBbIE 33]a4H1 ¥ METO/IBI 14 2 - - 4 8
00paboTku gaHHBIX HAa DBM.
Busyanu3zanus pe3yabTaToB Mpu
00paboTKe TaHHBIX.
CrnennanbHas rpaduka
cucremsl MATLAB.
1 2 2 | Annpokcumanus 14 2 - - 4 8
3aBUCHUMOCTEMN.
1 3 3 | Maremaruueckoe 12 2 - - 4 6
MOJIETTUPOBaHUE U
PErpeCCUOHHBIN aHAIU3.
Teopus TJTAHUPOBAHUS
HKCIIEPUMEHTA.
1 4 4 | Teopus pacupeeneHHid. 12 2 - - 4 6
2 5) 5 | IIpoBepka cTatucThyeckux | 12 2 - - 4 6
TUIIOTES.
6 | 6 | Cratuctuyeckue mapamerpsl 16 2 - - 4 10
2 7 7 | Metoxn MaKCHUMAaJILHOTO 12 2 - - 4 6
IPaBJOINIOI00NS.
2 8 8 | AHanm3 BpeMEHHBIX PSIOB. 16 2 - - 4 10
Mogenu TpeHnna.
[Iporno3upoBanue.
Bcero 108 16 - - 32 60
5. Conep:kaHue JIEKIMOHHOI0 Kypca
Ne Beero | Ne Tema nexuuu. Y4eOHo-
TEMBI 4acoB | JIEK- Bonpocsl, orpabaTbiBaeMble Ha JIEKIIUH METOJINYECKOe
117041 obecrnieueHue
1 2 3 4 S)
1 2 1 |[HocTpoeHue rpadgukoB GYHKIMIA. 1-22
Odopmnenne rpadukoB u rpaduyeckux OKOH — rpaduka
Microsoft Excel.
I'papuxa cucremsr MATLAB:  BbicOKOypOBHEBas,
JECKPUNTOPHAs, crienManbHasl, aHUMAIIOHHAS,
TpexXMepHasl.
2 2 2 |[HoamHOMHAJLHASA ANNPOKCHMALNS: ITOJIMHOM,| 1-22
OOpaIlleHHBI TOJIHMHOM, WHTEPIOJALIUOHHBIA MHOTOUJICH|
Ularpamka. MeTon HaWMMEHBIIMX KBAApaTOB (JWHEHHAs
erpeccusi). 'apMoHMUECKHid aHAIN3.
3 2 3 [[oauHomuajabHas annpokcumanus no MHK. 1-22
JKCIIOHEHITUAIBHO-CTETICHHAS alIIIPOKCUMAITHSI.
[lonHBINA OPTOrOHAIBHBIN ILJIAH.




JIpoOHas perivka MoJHOro MjiaHa.

DYHKIMHT pacnpefeseHusi M 00paTHble QYHKIINHA 1-22
pacnpeneaeHus.

OnHOMEpHBIE pacnpeleleHHsI: HEPEPHIBHBIE
pacrpesiesieHus, TUCKPETHBIE.

PaBHOoMepHOe pacnpenenenue. HopmansHoe
pacnpezenenue. [ITOTHOCTh BEPOSATHOCTH HOPMATBHOTO
[pacrpeeseHus.

Pacripenenenusi, CBI3aHHbIE C HOPMAJIbHBIM.

Pacnipenenenue xu — KkBaapar.

Pacnipenenenue Penes. ['eneparus oqHOMEpPHBIX
[pacIpeieIICHUAMN.

AJrOpUTMBI peaau3allid, OCHOBAaHHbIE Ha MOJIMHOMAX
HAMTYYIIEero IpUuOIMKESHUS.

TeopeTnyeckne M IMNMPUYECKUE pacnpeaeaeHHs. 1-22
OnucarenpHas CTaTUCTHUKA: cpenHee 3HAuYEHHUE,
MaTeMaTHuecKoe OXXUAAaHHWe, MeAMaHa, MOJa, IUCIEPCHUs,
CpelHee KBaJpaTUYHOE OTKJIOHEHUE, aCUMMETpPHsI, SKCIIECC,
Kod(ppuIMEeHT Bapuani, MHHUMYM, MaKCHMYyM, pa3Max
BHIOOPKH, MOMEHTHI paclpe/ieeHusl.

BapualimonHass ~ CTaTUCTHKA:  MapaMeTpbl  KJIACCOBBIX|
MHTEPBAJIOB, TPYNNUPOBKA, (YHKIUU SMIUPUYECKOTO
[pacrpeeseHus.

PamkupoBaHue: TPOBEpKAa CIyYalHOCTH BBIOOPKH U3
HOpMaJIbHOW COBOKYITHOCTH, PETIPE3EHTATUBHOCTH BEIOOPKH.
Kputepuu cornacus. YpoBeHb 3HauuMoctu. Kpurepuit
cornacus ITupcona ( y° -kputepuii). [TapameTpuueckue
recTsl: t- kpuTepuii CteronenTa, F- kputepuii. IlpoBepka
TUIIa paclpeeeHUs SMIIUPUIECKUX JaHHbBIX.

[IpocThie U CII0KHBIE TUIIOTE3bl, KPUTEPUU COTIIACHS,
KpUTEPUU OTKJIOHEHUS pacipeleieHUsl OT HOPMaJIbHOCTH.
Bepositnoctu omm6ok | u Il pona (a,p).

CTATUCTHKH IMIIUPHYECKOIO psia: 1-22
OmnwucarenpHas CTaTUCTUKA. BapualroHHas cTaTUCTHKA.
[TapameTpsl pacnpeesieHusl.

O1ieHHBaHUE MTapaMETPOB PACTIPEICICHHUS IO BEIOOPKE.
MeToabI OIIEHUBAHUS:

a) OLICHWBAHHE MTapaMETPOB 110 KOHEYHOM BHIOOPKE.
0)olleHUBaHUE TI0 HEOTPAHUUCHHO PACTYIIEH BEIOOPKE.
Bb100pKH U3 HOPMAJILHOTO PACIPEICTICHHUS:
0OJTBIITHE BEIOOPKH U TPUOJIMIKEHHO HOPMAaJIbHBIE OLICHKH.
OneHka AMCTIEpCUH pacpeeIICHUs.

T - xputepuit
F-kpurepuii
MeTo1 MOMEHTOB (Ha IpUMepe HOPMAJIbHOTO

acrpeesIeHus).
MeTo1 KBAHTHJIEIH. 1-22

OreHKa: COCTOSTEIIbHAS,

HECMEIIICHHAS.

D hPeKTUBHOCTD OIICHOK.

JloBEepUTENBHOE OLICHUBAHMUE.

TOBepUTENIbHAS 00IaCTh,

oBepHUTENbHBIC TTpeaesbl. OneHKa MaKCUMaIbHOTO

[paBI0No 100U




Ulorapudmudaeckast GyHKIHS TpaBAOIOA00US
['paduueckuii ananu3 GyHKIMH MPABIONIOA00US
Cityyall HEIpEepbIBHOTO TTapaMeTpa
JIByxMepHast QYHKITHSI TPaBIOIOA00HS

PaciiupeHnyue NOHATHA BPEMEHHOI0 PsAA.

[ [priMepbl BpEMEHHBIX PSIIOB.

Byl BpEMEHHBIX PsAJIOB.

[lenu aHanu3a BpPEMEHHBIX PSIOB.

Ctannu aHamu3a BpEMEHHBIX PSIJIOB :

MeTo bl aHaIM3a BPEMEHHBIX PSI/IOB.
KoppensaunoHHslil aHamu3.

CrieKTpanbHbIN aHAIN3

CrinaxxuBanue 1 QuiIbTpanus

Mosienu aBTOPErpeCCUU U CKOJIB3SIIIETO CPEIHETO.
/leTepMUHUPOBaAHHAS U Ciy4aiiHasi COCTaBIIAIOIIAS
BPEMEHHOI'O Psizia.

ATUTUBHAS U MYJIbTUIUIMKATUBHAS MOJIEIH.
CriocoObl onMcaHus 1eTePMUHUPOBAHHBIX KOMITOHEHT
[Ipocreiimume monenu TpeHna:

ITHHEMHAas MOJIeb,

[TOJIMHOMHAJIBHAS:

norapugmuyecKas

ITOrHCTUYECKAs:

['omnepua :,

MeTtoa HaMMEHBIINX KBAJIPaTOB.

[IpeoOpazoBaHME MIKATHI.
Ulorapudmuaeckoe mpeodpa3zoBaHue.
[IpeobpazoBanne bokca — Kokca.
Ulorapudmuueckoe nmpeodpasoBanue
Psi/1b1, MMeroLe OTpULIaTEIbHbIC 3HAYCHHUS.
Brigenenue ce30HHBIX 3G (HEKTOB.

'V najienre ce30HHOM KOMIIOHEHTEI.
MeTon cronb3smux cpeaanx (M.c.c.)
MeIraHHOE CTIaKUBaHHE
BpIunciieHUs] CKOJIB3AIIETr0 CPEAHETO.
CBOMCTBO CKOJIB3SIIIETO CPEAHETO
[Iporao3upoBaHue.

YI[aJIeHI/Ie TpCHAAa C MOMOIIBIO PA3HOCTHBIX OINCPAaTOPOB.

1-22

16

7. IlepevyeHb MPAKTUYECKHUX 3aHATHH

TEMBI

Bcero-
qacoB

3aHsA
THUA

HaunmenoBaHue npakTH4ecKoil paboThI.
Bomnpocsl, orpabaTsiBaeMble Ha TPAKTUYECKOM 3aHATHH.

Vuebno-
METOAN-
4ecKoe
obecrie-
yeHue

4

5

Odopmirenne rpadpukoB u rpaduaeckux oKoH — rpaduka Excel.
I'paduxa CUCTEMBI MATLAB: BBICOKOYpPOBHEBA,
JECKPUNTOPHAsI, ClIeMalIbHAs, aHUMAIOHHAs, TPEXMepHasl.

1-22

MeTo1 HaMMEHBIIIUX KBAJPATOB (JTMHEHHAS perpeccus).
[TonnHOMMANIBHAS anPOKCUMAIUs

1-22

I'enepanyst OTHOMEPHBIX PACIIPEAECICHU.

1-22




PaBHOMepHOE pacnipenenenne. HopmanbHoe pacnpenencHue.
[ImoTHOCTH BEPOATHOCTH HOPMAIILHOI'O PACIIPEIEICHUS.
Pacnipenenenus, cBA3aHHbIE C HOPMAJIbHBIM:

pactpezeseHue xu — kpagpar. Pacpenenenue Penes

Cratuctuku smnupudeckoro psaa. [lapamerpsr
pacnpeneneHus.

OneHuBanue napaMeTpoB pacipeeseH s Mo BEIOOpKe.
Onenka aucnepcun pacupenenenus. T - kputepuii F-
KPUTEPHIA .

MeTo1 MOMEHTOB (Ha TpUMepPE HOPMAJIBHOI'O PACIIPEAETICHUS).

1-22

4,5

OrnieHKa AUCTIEpCUH pactipenenenus. t - kputepuit F-kputepuii .
Metoa MOMEHTOB (Ha IpUMEPE HOPMAIBHOTO pPACTIPEICICHUS).

1-22

Kputepuu cornacus. YpoBeHb 3HaunMocT. Kputepuii
cornacus ITupcona ( y° -kpurepwii).

[TapameTrpudeckue TecThl: t- kpurepuit CthrogeHTa, F-

JaHHBIX.

kpurtepuil. IIpoBepka Tvna pacrpeneieHus SMIMPUIECKUX

5,6

6 Bri6opku n3 HOpManbHOTO pacupeeneHus : Oonpiue Bpioopky,  1-22

U PUOIIMKEHHO HOPMAJIbHBIE OI[CHKH.
Jlorapugmuueckasi pyHKIUSA MpaBIOIOA00HS
['padpuaeckuii ananu3 GyHKIMU TPABIOIIOA00HUS
CrnydJaii HempepbIBHOTO MTapameTpa

JByxmepHast QyHKIHS MPaBIOTIO 00U

6,7

7 [Ipocreiimue Moaenu TpeHaa:
norapupmMuuecKas
JTOrMCTHYECKAas

['ommiepua

1-22

7,8

8 Meroa HaMMEHBIIUX KBAJPaTOB.
Brigenenne ce30HHBIX 3G (HEKTOB.

VY nanenue ce30HHOM KOMIIOHEHTHI.
Merton ckonp3siux cpeanux (M.c.c.)
BrrunciieHust CKOJIb3SIIETO CPEAHETO.
CBOMCTBO CKOJIB3SIIIETO CPETHETO
IIporuosupoBanue.

1-22

32

8. IlepeueHb 1a00pPATOPHBIX PadOT (HE MPETyCMOTPEHBI YUEOHBIM IIIAHOM).

9. 3agaHus AJ5 CaMOCTOSITEILHOH PadoThI CTYI€HTOB

TEMBI

Bcero
qacoB

Bomnpocs! 1151 caMocTOATENbHOTO N3yYeHus (3a1aHus)

YyebHo-
METOIUUYECKOE
oOecrieuenne

Crarucriyeckue MeToIbl Juisi 00padOTKU TaHHBIX KaK
oubmmoreka BctpoeHHbIX GyHkimii B Microsoft EXCEL

1-22

Cepsucel nakera «STATISTIKA»

1-22

Cepsucsl maketa «SPSS»

1-22

wWlwinN

Cucrema nporpammupoBanus u mojenupoanus «kMATLAB»

1-22

4,5

OO OO

Teopernueckne U SMIUPUUECKHUE PACTIPEIACIICHHUS.
OmnucarenpHas CTaTHUCTHKA: cpenHee 3HAYEHUE,
MaTEeMaTUYeCKOe OXKHMJIAaHWe, MeJuaHa, MOJa, JHUCIEepPCHs,

1-22




cpenHee KBaJpaTUYHOE OTKJIOHEHHWE, AaCHMMETPHs, JKCIIECC,
KOO(QQUIMEHT Bapuald, MUHUMYM, MAaKCHMYyM, pa3Max
BBIOOPKH, MOMEHTHI pactipe/ieJICHusI.

Bapuanunonnas CTaTUCTHKA: napameTpsbl KJIACCOBBIX
UHTEPBAJIOB,  IPYNIUPOBKA,  (QYHKIUM  SMIMPUYECKOTO
pacnpeneseHusl.

PamwxupoBanue: TpoBepka  CIy4yalHOCTH  BBIOOPKH W3
HOPMAaJIbHOW COBOKYITHOCTH, PEMPE3EHTATUBHOCTH BEIOOPKHU.

5 2 Kputepun cormacus. VYpoBeHb 3HauuMocTH. Kpurepuif 1-22
cornacusi ITupcona ( y°-kputepnii).IlapameTpidecKie TECTHI:

t- kpurepuit CterofeHTa, F- kpurepuit

6 10 [IpoBepka TumNa pacnpeneaeHus: SMIUPUIECCKUX TaHHBIX. 1-22
[IpocTbie U COXKHBIE TUIIOTE3bI, KPUTEPUU COTJIACHSI, KPUTEPHUH|
OTKJIOHEHHS paclpefiefieHusi OT HOpMalbHOCTH. BeposTrHocTH
omn6ok | u 1l pona (o,p).

CTaTUCTUKN SMIIUPUYECKOTO psfa:

OmnwucarenbHasi CTATUCTUKA. BapuaronHas cTaTHCTHKA.
[TapameTpsl pactpeneneHusl.

OneHuBaHuE MAPaMETPOB pacIpeie]ICHUs IO BEIOOPKE.
MeTopl OlleHHBaHUS: OLIEHWBAaHKE MAapaMeTPOB M0 KOHEUHO]
BBIOOpKE; OLIEHUBaHKE MO0 HEOTPAaHMUEHHO PACTyIIel BEIOOpKE

7 6 Pacmmpenune noHsTHS BpEMEHHOIO Psijia. 1-22
ITpruMepbl BpEMEHHBIX PSIOB.

Buasl BpeMeHHBIX psIOB.

Ilenn aHanu3a BpEMEHHBIX PSAJIOB.
Craauu aHanmm3a BpEMEHHBIX PSIJIOB :
Mertonbl aHa/IM3a BpEMEHHBIX PSA0B.
Koppensuuonnslil ananus.

8 10 CrnexTpanbHblil aHAJIN3 1-22
CrnaxxuBaHue 1 QUIbTpans
Mojenu aBTOpPErpecC M CKOJB3SIIEro CPEIHEro.
JlerepMuHUpPOBaHHAS U CIy4YailHas COCTABIISIIONIAs] BDEMEHHOTO
psna.
AnuTHBHAS U MYJIBTHIDIMKATABHAS MOJEIH.

CriocoObl onMcaHus IETePMUHUPOBAHHBIX KOMIIOHEHT

Bcero 60

10. PacueTHo-rpajduyeckas padora
BUJ] pabOT HE MPEAYCMOTPEH YUeOHBIM IJIAHOM

11.KypcoBasi padora
BHJI pabOT HE IPETYCMOTPEH YUCOHBIM TIJITAHOM

12 KypcoBoii npoexkT
BHJI pabOT HE IPETYCMOTPEH YICOHBIM TIJITAHOM

13. ®oHI OLIEHOYHBIX CPEACTB JIsl IPOBEACHUS MPOMEKYTOYHOM aTTecTaluy 00y4arommMXcs
10 JUCLMIIJIMHE



8

B mporecce ocBoeHmsi 00pa3oBaTENbHON MPOTrpaMMBI Y OOYyYaromerocss B XOJe H3y4YCHHS
muctumiuabl b.1.2.17 «KommbproTepHas o0paboTKa HKCIEPUMEHTAIBHBIX JTaHHBIX» JOJDKHBI OBITh
chopmupoBansl obmenpodeccrnonanbubie kommereHuu OITK-1 u OITK-9.

Yposuu ocBoenust komrerenuun OITK-1

Wnnexc DopMyIHpOBKa:
OIIK-1 CriocobeH NpUMEeHSTh eCTeCTBEHHOHAYYHbIE U OOIIENH)KEHEPHbIC 3HAHUS,
METO/Ibl MATEMATUYECKOr0 aHAJIN3a U MOAEIIUPOBAHUS, TEOPETUUECKOTO U
AKCIIEPUMEHTAILHOTO UCCIIeIOBAHUS B IPO(ECCHOHATBLHON eI TeIbHOCTH
Crynenu YpOBHEM OTAnuuTeIbHbIC IPU3HAKU TexHonmoruu Cpenctsa u
OCBOEHUS KOMITETECHIINH (dhopmupoBaHus TEXHOJIOTHUH
OIICHKH
IToporoBbiii 3HaeT OCHOBHEIC TIOHATHS TCOPHUH IIpakTruueckue TectupoBanue,
(YZOBIETBOPHUTENBHBIN) BEPOSITHOCTEH M MaTeMaTHIECKOIH pabotsl ¢ [IpakTuueckue
CTaTHCTUKH, TUCKPETHON MaTeMaTHKH, | UCIOIb30BaHUEM 3aHATHUS
HO HE MOXET OIIEHHUTDH UX POJIb B aKTHUBHBIX U
KOMITBIOTEPHOH 00paboTKe WHTEPAKTUBHBIX

AKCIIEPUMEHTABHBIX JIAHHBIX; OCHOBBI | MIPUEMOB 00yUEHUSI.
KOMIThIOTEpHOH Tpaduku, HO He MokeT | CaMocTosATeIbHAs
chopMyITUPOBATH 3HAYUMOCTh pabora
BHU3YaJIM3alllU JaHHBIX B POIECCe UX
00paboOTKM 1 aHATN3a

YMeeT HCHoJIb30BaTh OTPaHUYECHHBIN
Kpyr BEPOSTHOCTHBIX MOJIEICH st
KOHKPETHBIX TPOIIECCOB W TPOBOIUTH
HEOOXOAMMBIC PACUCTHI

Brnageer: orpaHUYeHHBIM KPyrOM
OCHOBHBIX IIPUEMOB KOMITBIOTEPHOM
00pabOTKH IKCIICPUMEHTAITLHBIX
JAHHBIX U MOJICITUPOBAHUS

[IponsunHyTHIN
(xoporto)

3HaAeT OCHOBHBIC MIOHSATHS TCOPHH TectupoBanwue,
BEPOATHOCTEN M MaTeMaTHUECKOMN IIpakTuueckue
CTaTHCTUKH, TUCKPETHON MaTeMaTHKH, 3aHATHS —

HE B TIOJTHON Mepe OlIEHUBAs UX POJIb B 1ab0pPaTOPHBIC
KOMITBIOTEPHOI 00paboTKe padoThI
9KCIIEPUMEHTAIbHBIX JaHHBIX; OCHOBBI
KOMITBIOTEPHOH rpaduku

YMeeT HCHOIb30BaTh HE  IOJHBIH
Ha0Op BEPOSTHOCTHBIX MOJEICH s
KOHKPETHBIX IPOIIECCOB M IPOBOIUTH
HEOOXOIUMBIE PACUCTHI

Biageet: He mOTHBIM HAOOpOM
OCHOBHBIX MPUEMOB KOMITLIOTEPHOM
00pabOTKH IKCIIEPUMEHTATBHBIX
JTAHHBIX M MOJICTHPOBAHUS

Bricokuii
(oTmm4HO)

3HaeT OCHOBHBIE TIOHATHS TEOPUHU TectupoBanwue,
BEPOATHOCTE W  MaTeMaTH4ecKou IIpakTuueckue
CTaTHCTUKHU, JUCKPETHOW MaTEeMaTHKH; 3aHATHUS
OCHOBBI KOMITBIOTEPHOW I'pauKu
YMeeT HCIoNb30BaTh BEPOSTHOCTHHIE
MOJENH JUIsl KOHKPETHBIX MPOIIECCOB U
MTPOBOJIUTH HEOOXOAUMEIEC PACUETHI
Brnageetr ocHOBHBIMU TIprieMaMu
KOMIIBIOTEPHO# 00paboTKH
AKCIIEPUMEHTANBHBIX JaHHBIX U
MOJIETTUPOBAHUS




Yposuu ocBoenust komrnerenun OITK-9

Wnnexc
OIIK-9

DopMyITHUpOBKa:
CIOCOOHOCTH OCBAaMBAaTh METOIUKH MCIIOIB30BAHUS IPOTPAMMHBIX CPEJICTB IS
pelIeHuns IPakTUIeCKUX 3a7ad

Crynenn ypOBHEN
OCBOEHUS KOMIIETEHIIH

OTnu4uTeIbHbIC IMPpU3HAKU

TexHonornu
(hopMUpOBaHUs

CpencTBa u
TEXHOJIOTHH
OIICHKH

[Toporossrii
(YIOBIETBOPUTEIHHBIN)

3HaeT BO3MOYKHOCTH COBPEMEHHBIX TTaKETOB
MPUKIAJHBIX KOMITBIOTEPHBIX MPOrpamMM JIst
00pabOTKH 3KCIEPUMEHTAIBHBIX TaHHBIX, HO
HECTocoOeH OLICHUTH 71 Ha3BaTh
OTJIMYHUTENBHBIC OCOOCHHOCTH

YMeeT NpUMEHSITh CUCTEMbI KOMIIBIOTEPHOU
MaTeMaTHKH JUISl PEIIeHUsT OrpaHUYECHHOTO
Kpyra 3a1a4 00pabOTKH SKCIEPUMEHTABLHBIX
JTAHHBIX 03 BU3YyaIN3al[iK PE3YIbTATOR
Brnaneer orpaHUueHHBIM KPYTOM OCHOBHBIX
MIPUEMOB KOMIIBIOTEPHOM 00paboTKH
9KCTICPUMEHTATLHBIX TaHHBIX U
MO/JICITUPOBAHUS

ITponBuHyTHIN
(xoporto)

3HaeT BO3MOXKHOCTH COBPEMEHHBIX I1aKETOB
MPUKIAJHBIX KOMITBIOTEPHBIX MPOrpamMM JIst
00pabOTKH 3KCIIEPUMEHTAIBHBIX JTaHHBIX, HO
Ha3bIBaCT 4acTh OTJIHYUTEITBHBIX
0COOCHHOCTEH

YMeeT TpUMEHSITh CHCTEMBI KOMITBIOTEPHOM
MaTeMaTHKH JUISl PEIIeHUs OrpaHUYECHHOTO
KpyTa 3amad oO0pabOTKH SKCIIEPUMEHTAThHBIX
JTAHHBIX

Brnageer He MOHBIM HAOOPOM OCHOBHBIX
MIPUEMOB KOMIIBIOTEPHOM 00pabOoTKH
9KCTICPUMEHTATLHBIX TaHHBIX U
MOJICTTUPOBAHUS

Bricokuii
(oTmm4HO)

3Haer BO3MOKHOCTH, OTITUYUTETHHBIE
0COOEHHOCTH COBpPEMEHHBIX MaKeTOB
NPUKIATHBIX KOMIBIOTEPHBIX MPOTrpamMM st
00pabOTKH IKCIIEPUMEHTATBHBIX JTaHHBIX
YMeeT NpUMEHITh CUCTEMbBI KOMITBIOTEPHOM
MaTEMAaTHKH JUTS PEeIIeHUS 3a/1a4 00paOboTKH
AKCIIEPUMEHTAIBHBIX JAHHBIX U BU3yalU3alUU
pe3yIbTaToOB

Brnageetr ocHOBHBIMHU TIpreMaMu
KOMITBIOTEPHO# 00paboTKH
JKCIIEPUMEHTANBHBIX JAHHBIX U
MOJIETTUPOBAHUS

[IpakTnueckue
paboThI ¢
HCIIOJIb30BaHUEM
aKTUBHBIX U
WHTEPaKTUBHBIX
IIPUEMOB
o0yueHusl.
CamocTosTenpHas
pabota

TecTtupoBanue,
[IpakTnueckue
3aHATUA

Tectupoanue,
[IpakTnueckue
3aHATUA

TectupoBanue,
IIpakTruueckue
3aHATHUS

1. I'paduka cuctemsl

TpeXMepHasl.

Bonpocs 114 3a4uera

MATLAB: BrIcOKOypOBHEBaS,

JECKPUIITOpPHAS,

crielnyaabHasi,

aHMMallMOHHas,

2. TlonuHOMHAILHAS alfrpoKCuMalnus: MmoJINHOM, 06paH.[€HHI:II>i IIOJIMHOM, I/IHTepHOJIHI_II/IOHHBIﬁ MHOTI'OYJICH

Jlarpanxa.

ok w

Metoa HauMEHbBIUX KBAAPaToB (NMuHEHHas perpeccusi). apmorndeckuii ananus (Ha ocHoe MHK).
[Monunomuanwshas anmpokcumaiys no MHK. DkcnoneHmanbHo-cTeneHHas! anmpoKCUMAIIHsl.
[Tnanupyemsblit sxcriepuMeHT. [1o/HBIM OpTOrOHAIBHBIHN M1aH. JIpoOHas perirKa IMOJIHOTO IIaHa.




14.

15.

16.

17.
18.

19.
20.
21.
22.
23.

24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

35.
36.

37.

38.
39.

40.
41.
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OyHKINU pacipeienenns 1 o0paTHble GYyHKIIMH pacIipeIeIeHNUs.
OpHOMEpHBIE pacTpeieseHns: HeNPEePBIBHBIE paclpeeieHNs, JUCKPETHBIE.
PaBHOMepHOE pacnipenenenne. HopmanbHoe pacnipeeneHue.

[110THOCTE BEPOATHOCTH HOPMAJIBHOTO PACIIPENEICHHUS.

. Pacnipenienenusi, cBsizaHHbIE ¢ HOpMaIIbHBIM. Pactipenenenue xu — kBajpat. Pactipeaenenue Penes.
. I'eneparusi oTHOMEPHBIX pacpeeieHnii. AITOPUTMBI PeaTH3aIlii, OCHOBAaHHBIE Ha ITOJIMHOMAaX

HaWJTy4dlICro HpI/I6J'II/I)KeHI/I$I.

. TeopeTudeckue v IMITUPUIECKUE pacTIpeIeIICHHS.
. OnmcarenpHas CTATUCTHKA: CpeJHEe 3HAUCHHUE, MaTEMaTHUECKOE OXHJIaHHEe, MEAHaHa, MOJia, JUCIIePCHs,

CpeaHee KBaJpaTUYHOE OTKIOHCHUE, AaCHMMETpPHS, OKCIEecC, KO3(D(HIMEHT BapHaluu, MHUHHMYM,
MaKCHMYM, pa3Max BEIOOPKH, MOMEHTBI PAaCIIPEICICHUSI.

BapuanuonHast cTaTHCTHKA: TapaMeTPhl KJIIACCOBBIX HHTEPBAIOB, TPYIIUPOBKA, (YHKIIUH SMITHPUIECKOTO
pacrpeneneHusl.

PamxupoBaHue: mpoBepka cIy4aifHOCTH BBIOOPKU M3 HOPMAILHOW COBOKYITHOCTH, PEIPE3CHTATUBHOCTh
BBIOOPKH.

. 2
Kpurepuu cornacus. Ypoens 3Haunmoct. Kpurepuii cornacus [upcona ( y “ -

kputepuit). [lapamerpudeckue TecTol: t- kpurepuii CThIoIeHTa, F- KpuTepUi.

[IpoBepka THmma pacnpeneiaeHus SMINPUICCKIX TaHHBIX.

[IpocTeie U CIOKHBIC THITOTE3bI, KPUTSPUH COTIIACHS, KPUTCPUH OTKIIOHCHHS PACIIPEICICHUS OT
HopMabHOCTH. BepostHoctu ommbok | u |l pona (a,f3).

CTaTHCTHKH SMIUPUIECKOTO Ps/ia:

OnwucarenbHas CTaTUCTUKA. BaprannoHHas CTaTUCTHKA.

[MapameTpsl pacmpeaeeHusl.

OrneHUBaHME MTAPaMETPOB pacIpeIeSICHHUs TI0 BEIOOPKE.

Mertonpl OIICHHBAHUS:a) OIICHUBAHKE ITApaMETPOB 110 KOHEYHOH BBIOOPKE.0)OIIEeHUBAHUE TI0
HEOTPAaHUYCHHO PACTYIICH BEIOOPKE.

Br100pKy 113 HOPMAITLHOTO pacipe/ielIeHNs: 00bITNE BEIOOPKU U IPUOIKEHHO HOPMAIIbHBIE OIICHKH.
Orenka nucriepcun pactpenenenus. T - kpurepuit F-kpurepnit

MeTo MOMEHTOB (Ha MPUMEpPEe HOPMATBLHOTO PACTIPEICIICHNS).

Meton kBanTHIIEH. OLIEHKA: COCTOATENbHAS, HeCMeeHHast. DPPEKTUBHOCTh OIICHOK.

JloBepuTensHOE OIIEHWBAaHUE. IOBEPUTENbHAS 00IaCTh,JOBEPUTEIHHBIE TIPEIETIHI.

OrneHka MakCUMaITbHOTO TipaBaonoAoousJIlorapudmudeckas GyHKIHS TPABIOTIOA00MS

I'padmyeckuii ananuz Gpyskuu npasaomnomgodus. Cinydail HENPEepHIBHOTO MapaMeTpa

JIByxMepHast QYHKIHSI TPaBIONO00MS

Pacmmpenue nmonsitus BpeMeHHOTO psifa. [IprMepsl BpeMeHHBIX psiioB. Bkl BpeMEHHBIX PSI/IOB.

lenu ananm3a BpeMEHHBIX psaaoB. CTaauu aHaIM3a BPEMEHHBIX PSJIOB |

Mertonapl aHaM3a BpeMEeHHBIX psAoB. Koppesuonnstit anaimm3. CuekTpaibHbii aHamm3. CriaXxuBaHue u
dbunsTpamms

Mojienu aBTOPErpecCHr U CKOJB3SIIETO CPEITHETO.

JleTepMUHMpOBaHHAS U CITydaiiHasi COCTABIISIONIAS BPEMEHHOTO psiia. AJTUTHBHAS U MYJIbTUTUTHKATHBHAS
Mozenu. CriocoObI ONMCaHUS IETePMUHUPOBAHHBIX KOMIIOHEHT

[pocreitmme moaenu Tpenna: muHEHHAS MOJICITb, TIOTMHOMHUANILHAS: JIOTapru(PMUUYECcKas JTOTUCTHUSCKAS:
lommepra .

MeTo1 HANMEHBIINX KBAAPATOB. Y IaJieHHe TPEHIA C TOMOIIBIO PA3HOCTHBIX OMEPaTOPOB.
[IpeobpazoBanue mkaisl. Jlorapudmmaeckoe mpeodpazosanue. [Ipeodbpazopanne bokca — Kokca.Psinpr,
MMEIOIINE OTPUIATEIILHBIC 3HAYCHUS.

Brigenenue ce3o0HHBIX 3(h(hekTOB. Y 1aieHne Ce30HHOM KOMIIOHEHTHI.

Meton ckomp3smux cpemaux (M.c.c.) MeIuaHHOE CTiakKWBaHWE BBIYHCICHHS CKOJB3SIIETO CPEIHETO.
CBOMCTBO CKOJB3AILIEIO CPEIHETO

TecToBBIE 3aJaHUS 10 TUCHHUILINHE

Ouenounvle cpedcmea 014 MeKyuie2o KOHmMpPOJia YCnesaemocmu, NPOMeENHCymoYHol ammecmayuu no
UMO2am 0C60eHUA OUCUUNIUHBL U YUEeOHO-MemoouiecKoe odecneuenue camocmoameabHol padoomol
CMy0eHmos

TeKyH_II/II\/'I KOHTPOJIb YCIICBACMOCTH OCYHICCTBJIACTCA MO PC3yJIbTaTaM BBIITOJHCHHUA MMPAKTUYCCKUX

(KOMIIBIOTEPHBIX ) padOT, TPEAYCMOTPEHHBIX YUeOHOM POTrPaMMON.
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O1neHo4HOE CPEeICTBO KOHTPOJIS YCIIEBAEMOCTH MPEACTABISAET co00il TecT, chopMupoBaHHBIN Ha
OCHOBE  JIUJAKTUYECKOTO  MHUHUMYMa  COJCpXKaHUS  y4eOHO—0Opa30BaTENBHOTO  MOIYJ,
IpeICTaBIEHHOro B pabouel yuebHON mporpamme (IIpUMEpPHOE COAEPKAHUE NPEACTABICHO B ITYHKTE
7). OleHKa OTBETOB HA TECT OCYLIECTBISETCS 110 CIECAYIOIIEH CXeMe: IPAaBHIILHBIE OTBETHl MEHEE YEM
Ha 70% BompocoB TectTa M P UM B O A A T K OIEHKE «HE 3aU4TEHO» - NHUCIUIIMHA CUUTAETCA HE
OCBOEHHOM, TpaBWIbHbIE OTBeTHl Oosiee yem Ha 70% BOMPOCOB TecTa - K OIEHKE «3aYTEHO» -
JUCIUIUIMHA CUUTAETCS] OCBOCHHOM.

Ykpynuéunotit nepeuensv 6onpocoe 011 noozcomoeku K 3auemy

1. O0630p cucTeM KOMIBIOTEPHON MaTeMaTHKH.

2. MonenupoBaHue cirydyailHbIX BEIHUYWH, 33JaHHBIX Pa3IMUYHBIMU BEPOSITHOCTHBIMU
pacripesieIeHUSIMH.

3. O11eHKHN «MCTUHHOTO0Y» 3HaYEHUS U UHTEPBaJIbHAs OIlEHKA MpU 00paboTKe
AKCIIEPUMEHTAIbHBIX JTaHHBIX.

4, Kpurepuun npoBepku rumores.

5 [TpoBepka rumoTe3sl O THUIE BEPOSTHOCTHOTO PaCIpEeACTICHHUS.

6. Jluneiinas perpeccus.

7 Henunelinas perpeccus.

fpumMmepb HEKOTOPbLIX BONPOCOB 3KCNpecc - TecTa
AnAa nNnpoBeapeHUA
TeKywero KOHTponAa B npouecce NayudyeHuUd
ANWCLUWUNDNWUHBLI.

1. I/ISMepeHI/Ie OHHOﬁ W TOH 7K€ BEJIMYNHLI B OKCICPUMCHTC, MPUBOAAIINC K TTOJTYYCHUTO Ha60pa JAaHHBIX, IPUHATO
Ha3bIBATh:

O Ipsamvimu

O Oonoxpamuvimu

O Mnocoxpammnvimu

O Kocsennvimu

2. BCHI/I‘lI/IHa, 3aKOHOMCPHO MCHAIOMIAACSA C TCUHCHUCM BPCMCHU BCJICACTBUC MPOLICCCOB, MPOUCXOAAIINX B
HuccicayeMomMm 06’LCKTC, HA3bIBACTCA:

O IHocmosannou

O Cryuaunon

O 7lepemennoi

O Hecmabunvnou

3. BepOHTHOCTB nomaaaHusa 3Ha4YCHUA HBMepﬂCMOﬁ BCJINYHMHBI B HeKOTOpBIﬁ HWHTCPBAJI 3Ha4YCHHUH HUMCHYCTCS:
O Jdosepumenvroii
O Hopmanvhot
O JHocmosepnoii
O Cymmapnou

4. TIpy MAJIOM KOJIMYECTBE U3MEPEHHMH ISl OLIEHKH «HCTHHHOT0Y» 3HAUEHHS H3MEPAEMOM BEJTUUMHBI HEOOXOIMMO
YUUTBHIBATH KOA(PPUIUCHT:

O IMupcona

O Quwepa

O Cmorooenma

O Cnupmena

5. [IpuBemuTe B COOTBETCTBHEC BH/IA HETMHEHHON 3aBUCHIMOCTH BHTY ITOIYyYaeMOU B pe3yibTaTe JTNHEAPU3aIIin
JINHEHHOM 3aBUCHUMOCTH:



Y=ax"
Y=ae™
Y=ae"
Y=x/(a+bx)

P

N
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Y'=ax'+b

Ln(Y)= bx'+Ln(a)
Ln(Y)= Ln(a)+b -Ln(x)
Ln(Y)= Ln(a)+b x

6. BCpOHTHOCTB OTBCPrHyTh HYJICBYIO 'MIIOTC3Y, KOr'lda OHAa Ha CaMOM J[ICJIC BCPHA, HA3BIBACTCA:

O Owubkou | pooa

O Owubkoit 1l pooa

O 7Ipomaxom

O 7I'pyboii noepewnocmoio

7. HaiiguTe cOOTBeTCTBHE MEKIY KOOM U ero rpadguyeckoil munrepnperamnueii B MatLab:

>>x=[1234567 8]
>>y=[-1.10.20.50.8 0.7 0.6 0.4 0.1]
>>polyfit(x,y,1)

>>hold

>>pl=polyfit(x,y,1)
>>p2=polyfit(x,y,2)
>>p3=polyfit(x,y,3)
>>p4=polyfit(x,y,4)

>>stem(X,y)

>>x1=0.5:0.005:8.5
>>yl=polyval(p1,x1)
>>y2=polyval(p2,x1)
>>y3=polyval(p3,x1)
>>yA=polyval(p4,x1)

>>plot (x1,y1,x1,y2,x1,y3,x1,y4)

0)

10

i /@m

Bomnpock! Tecta st 3auéra 1o JUCIUTIINHE
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1. I3mepeHue oTHOM U TOU K€ BETUYHHBI B SKCIIEPUMEHTE, MPUBO/IAIINE K MTOJTYICHUIO HA00pa TaHHBIX,
MIPUHSATO HA3bIBATh:

O Ipsmeimu

O Oonoxpamuvimu

O Mnocoxkpammuvimu

O Kocsennvimu

2. BennuunHa, 3aKOHOMEPHO MEHSIONIASACS C TCYCHUEM BPEMEHH BCJICICTBUE MTPOIECCOB, MPOUCXOISIITIX
B UCCIICIYeMOM O0OBEKTE, Ha3bIBACTCS:

O IHocmosannoiu

O Cryuaunon

O 7lepemennoi

O Hecmabunvnou

3. BeposTHOCTb nonajaaHus 3HAYEHUsI U3MEPSIEMOM BEJIMUUHBI B HEKOTOPBIM MHTEPBAJI 3HAYEHU I
MMEHYETCS:

O Jdosepumenvroii

O Hopmanvhot

O JHocmosepnoii

O Cymmapnou

4. TIpu MaJIOM KOJIMYECTBE M3MEPEHHUH [T OICHKH «UCTUHHOT0» 3HAYCHUS U3MEPSIEMON BETHUHHBI
HEOOXOMMO YIUTHIBATh KO OUITHCHT:

O Iupcona

O Quwepa

O Cmorooenma

O Cnupmena

5. BeposITHOCTh OTBEPTHYThH HYJIEBYIO THIIOTE3Y, KOT/Ia OHA BEPHA HA3bIBACTCS:
O Owubkou | pooa
O Owubkoit 1l pooa
O 7Ipomaxom
O 7I'pyboii noepewnocmoio

6. [110THOCTH BEPOSITHOCTH HOPMAJILHOTO paclpe/iesieHUs] UMEET BUI:

O o

1 (x—p)*
F(Xu;0%) = ——exp| —~——5"
(% 4:07) \27o P 25°

— 0 < X< 40, —0O< <+, §>0
O 6)
x (t-p)?

Flcio?) = P (uo®) < A= [e = at

O 6)
2

F(z)zifexp A

— |au
J2r 2
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7. OCHOBHOM 3a/1aueii anmpoOKCUMALINH SIBISICTCS:

a. a) MOCTpOeHUE MPUOIMKEHHOW (PYHKITMHU, B IIEJIOM HanboJiee OJIU3KO MPOXOIAIIEH OKOJIO TaHHBIX
TOYEK MJIM OKOJIO TAHHOM HENPephIBHOM (hyHKITHH;

b. 0) oTbickaHWEe MPOMEKYTOUYHBIX 3HAYCHUN (YHKIMM BHYTPH HMHTEpBAJIA [0 HMEIOIIAMCS
3HAUEHUSM B y3JIOBBIX TOUKAX;

C. B) OThbICKaHUE 3HayeHHE (DYHKIUU BHE 3aJaHHOTO MHTEpBaja MO MUMEIOIIMMCS JaHHBIM BHYTpPU
WHTEpBaNa;

d. T) mporecc HaXOXKICHUS 3HAYCHUH X 110 33J]aHHBIM 3HAYCHUSM Y.

8. OyHKIIMOHAJ, MOICKAIUNA MUHUMH3AIIMU B MeTO/Ie HauMeHbIuX kBaapatoB (MHK), numeer Bua:

e. a)
n

S(a,b,c)= Z[yi —(axi2 +bx + X )]2

i=1
f. 6)

S(a,b):iZ;:[yi —(ax +b)}2

g B)
S(a,b,c,...)=min{S}
h. 1)

S(a,b,c,...)= Z;:[yi _(p(xi,a,b,c,...)]z

9. MOXXHO 1M TpH aNIPOKCUMALMK TOJMHOMOM TaOMUYHO 3aJaHHOM (QYHKIMH 00ecneunTh
MIPOXOXKICHHE alIPOKCUMUPYIONIeH (YHKIIMA TOYHO Yepe3 Bce TOUKH?

I. a) MOXHO, B OOIIEeM ciy4ae, €CiM 3aJaTh CTENCHb ANMPOKCUMHPYIOIIEro IMOJUHOMA PaBHOW
HOMEpY TOCIIeHEW TOYKHM (eCIM HyMepalus TOYSK HaYMHAETCS C HYJIs), OJHAKO B 3TOM
cllyyae anmpoKCUMUpYromas GyHKINS IPEeBpaIaeTCs B MHTEPIOIALNOHHYIO;

J. ©) Hemb3s;

K. B) HEeM3BeCTHO, TpeOyeTCsl yTOUHEHHUE [Tl KOHKPETHOTO CIIy4asi;

|. 1) 1a, TO BO3MOXHO, HO TOJBKO JIUIS OJIM3KMX TaOJIMYHBIX 3HAYCHUH.

10. Bcerna nm yBenWYEeHHE CYMMBI KBaJIpaTOB OTKJIOHEHWM COOTBETCTBYET XYIIIECH OJM30CTH
MCXOJIHOM M anmpoKCUMHpYIoUel GyHKInHi?
M. a) HET, HE BCETJla YBEIMYCHHE CYMMBI KBaIpaTOB OTKJIOHEHHI COOTBETCTBYET XYIIICH OIU30CTH
MCXO/IHOM U anmpOKCUMHUPYIOIIEH QYHKIIUH;
n. 0) na, Bcerna;
0. B) HEU3BECTHO, TPEOYETCS] yTOUHEHUE JIJISI KOHKPETHOTO CITydast;
p. T) 1a, ’TO BO3MOXKHO, HO TOJBKO ISl OJM3KUX TaOTMYHBIX 3HAYCHUH.

11. MOXHO 7M1 C TIOMOIIBI0 METOJa HAaMMEHBIIMX KBAaJIPaTOB HAWTH IMapaMeTphl HETOJIWHOMHUAIBHOM
annpoKcUMUpyomen GyHKmun?

g. a) MO’KHO HAWTH MapaMeTphl B MPUHIIMIIE JTIOO0H alMpOKCUMHUPYIOIICH (yHKIINH;

r. 0)Her;

S. B) HEU3BECTHO, TPEOyeTCs yTOUHEHHE JJIsi KOHKPETHOTO CITydas;

t. r) ma, 3T0 BO3MOKHO, HO TOJIBKO ISl ONM3KUX TAOIMYHBIX 3HAYCHHA.
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12. B 4yeM oTiiMuue TPUMEHEHHUS METO/la HAUMEHBIIMX KBAJPATOB IMPHU HUCIOIH30BAHUU B KAUECTBE
anMPOKCUMHUPYIOICH (QYHKIIUM MTOJTMHOMA U ITOKa3aTeIbHON QyHKIUN?

U. a) MPU HUCIOJIb30BaHUM B KadeCTBE AaMMPOKCUMUPYIOMIEH (YHKIMH, B KOTOPYIO HCKOMBIE
napameTpbl BXOASAT HEIMHEHHO, CHCTeMa HOPMAaJbHBIX YpaBHEHUU OyAeT HEMMHEHHOU U
e€ pellieHHe HE BCEerJja BO3MOXKHO HATH aHAIMTUYECKH;

V. 0) HET HUKAKUX OTINYHI;

W. B) HEU3BECTHO, TPEOYETCS YTOUHEHUE JIJI1 KOHKPETHOTO CITy4asl.

13. B kakoM ciydae cUCTeMa HOPMAaJbHBIX YPAaBHEHUH MOJIY4aeTcsl JIMHEHHONW OTHOCHUTEIBHO MCKOMBIX
kod(ppurmeHToB?
X. a) CUCTEMa HOpPMAJIbHBIX YPAaBHEHMH IIOJy4yaeTcsl JMHEHHOW TOJBKO B cCily4ae, KOrjga Ipu
KBaJIpaTUYHOM Mepe ONU30CTH MapaMeTpbl B aNNpOKCHUMHUPYIOUIYIO (YHKIIUIO BXOJIST
JIMHEHHO;
y. 0) HeU3BeCTHO, TpeOyeTCsl YTOYHCHHE /1T KOHKPETHOTO CITydas;
Z. B) B JIIOOOM cltydae;
aa.T) 3TO BO3MOKHO, HO TOJIBKO /IS OTM3KUX TaOJIMYHBIX 3HAYCHUH.

14. Cuctema HOpMabHbIX ypaBHeHU B MHK mist nuneiino# ¢pyHKIIMM MMeeT BUI:

bb. a)

S(a,b,c,...)= Z;:[yi ~p(x.ab,c,..) T

CC.0)

= —Zg[yi —(ax +b)]x =0,

E = —ZiZZl:[yi —(axi T b):| =0,

15. Cucrema HOpMaJIbHBIX YpaBHEHUH ISl KBAAPATHIHON (DYHKIIMH UMEET BU:

ee.a)



n _

y; —(ax’ +bx; +c)
y; —(ax’ +bx; +c)
y; —(ax’ +bx; +c)

n

58 n _
P
g B
S(a,b,c)

i=1

- Z[yi —(ax} +bx; +x )T

16

16. B xakoM ciydae HE ynacTcs MOJYYHTh UCKOMBbIE KOI(POUIMEHTHI HETOCPEACTBEHHO W3 PEIICHUS
CUCTEMBI HOPMAJIHBIX YpaBHEHUN?

hh.

a) B clly4ae, Korja CUCTEMa YpaBHEHUH CHUIILHO HEJTMHEHHA,
Ii. 0) HEM3BECTHO, TPEOYETCSl YTOUHEHHE TSI KOHKPETHOTO CITyYas;

jJ. B) B 1r000OM ciy4ae;

kk.

T') 3TO BO3MOXHO, HO TOJILKO JIISl OJIM3KUX TaOJUYHBIX 3HAUCHHM.

17. KoaddunumeHT mapHOW KOPpENsmuH JUisi OIEHKH CTENEHW CBS3M IPHU alMpOKCHUMAIUH JAHHBIX
JTUHEHHON 3aBUCUMOCTBIO TIOJICYUTHIBACTCS 110 hopMyIie:

niZil:yi i_znlxizn:)’i

i=1 i=1

Il. a)

mm.

Sx{5n)

6)

%

Z(Xi_i)z

R: i=1

nn.

B)

N

Sot-()
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Z:];V\/I (Xi_Y)

R = - N
N> W,
00. r) .
e
> (Xi—x)
6 _ i=1
X N -1

18. IlpuBeauTe B COOTBETCTBUE BU/1a HEIIMHEHHON 3aBUCUMOCTH BHIY MTOJIy4aeMOM B Pe3yJIbTaTe
JIMHEAapU3alyH JINHEWHON 3aBUCUMOCTH:

5. y=ax’ 0. yl=ax'+b

6. y=ae™ e. Ln(y)=bx*+Ln(a)

7. y=ae”™ orc. Ln(y)= Ln(a)+b-Ln(x)
8. y=x/(a+bx) 3. Ln(y)=Ln(a)+bx

2

19. HaiiTu yrmisl, moa KOTOPBIMH Mapadosia y=x-X repecekaeT och adCITUCC.
3n.w

Pp. a) 44
n-

r._T
qa. 6) 2 2
rr. B) 30; 20
ss.1) 40; 50

y=x"—4x+2

20. CocraBbTe ypaBHEHHUS KacaTEIbHBIX K KPHBOM
tt. a) y=2x-7; y=6Xx-23

, MPOXOIAIUX 4epe3 Touky (4; 1)

uu. 0) y=7x-2; y=23x-6

VV. B) y=7X; y=23x

WW. I) y=2X; y=6x
21. Haiigute yrinoBoii ko3 dUIMeHT KacaTelIbHOU K rpaduKy (yHKIIMH f(x) = 2sin(x) - 5x B TOYKE C
abcruccoit x0=0

XX. a) (-2)

yy. 6) (2)

zz.8) (0)

aaa. r) (-3)

3 2

22. Haiiute yriaoBoit Ko3()QUIMEHT KacaTeNbHOM K rpaduky yHKImMu f(x)=x"-3x" -11 B TOUKE

¢ abcruccoii x0=2
bbb. a)0
ccc. 0) (-11)



18

ddd. B) (-15)
eee. r) (-26)
_X+2
23. B kakux Toukax KacaTelbHas K rpaduky QyHKIUNA X =2 obOpasyer ¢ ocbro Ox yroa 135°7?
fff. a) (0;-1)u (4; 3)

99g. 6) (1;4) u (-1; 0)
hhh. B) (4;-4) u (0; 0)
iii.t) (0;-4) u (0; 1)

24. UnTepnonauus — 3T0:
Jij-a) oThICKaHHWE MPOMEKYTOUYHBIX 3HAYCHHH (YHKIMM BHYTPH HWHTEpBAla [0 HMEIOIUMCS
3HAYEHHSIM B Y3JIOBBIX TOYKAX;
KKkk. 0) oThICKaHWE 3HAYeHUH (YHKIHWH BHE 3aJaHHOTO WHTEPBaja 1O HMEIOIIMMCS TaHHBIM
BHYTPH HHTEpBaa,
ll. B) mporecc HaxoKaeHUs 3HAUYEHHUH X 110 3aIaHHBIM 3HAUCHHSM Y.

25.9KcTpanoysiuus — 3To:
mmm. a) OTBICKAaHHWE 3HAYCHHUN (PYHKIMHM BHE 33/IaHHOTO WHTEpBaja MO UMEIONIMMCS JaHHBIM
BHYTPH HHTEPBAJIA;

nnn. 0) OTBICKaHUE MPOMEXKYTOUYHBIX 3HAUYEHUH (YHKIMM BHYTPU MHTEpBaja MO MMEIOIIUMCS
3HAYCHUSIM B Y3JI0BBIX TOYKAaX;
000. B) IIPOLIECC HAXOKCHUS 3HAUEHUH X 110 33aHHBIM 3HAYECHHUSM Y.

26. O6paTHast UHTEPIIOJISIUSA — 3TO:

ppp. a) MpolLecC HaX0XKIEHUS 3HAYCHHH X M0 3aJaHHBIM 3HAYEHUSM Y;

gqq. 0) oThICKaHWEe 3HAUeHUN (DYHKIIMU BHE 3aJaHHOTO WHTEpBaJa MO WUMEIOUIUMCS JaHHBIM
BHYTPH MHTEPBAJIA;

rrr. B) OTHICKAHUE MPOMEKYTOUYHBIX 3HAUCHUN (YHKIMHM BHYTPU MHTEpBaja MO MMEIOIIUMCS

S3HAYCHUAM B Y3JIOBBIX TOUKaXx.

27. Ilonunom Jlarpanka 11 TpEX TOUEK:

SSS. a)
X=X (X=X X=X, )(X—X X=X )(X—=X
Y00 — y, LEXNEX) (X )x) | ()ox,)(Kx)
(Xo _Xl)(xo - Xz) (X1 - XO)(Xl - Xz) (Xz _Xo)(xz _Xl) -
ttt.0)
y(x)=y0+(x—x0)y1_y°+(X_X°)(X_Xl) yZ_yl_yl_yO
X, =X, (Xz_xo) X, =Xy X =X,
uuu. B)
X, =X X, —X X;—X X;—X X, =X X, —X
y(X)= Y. — Y, - Y, — Y,
X, =X, X, =X, X; =X, X; =X, X; =X, X,—X

3 1

28. [lonuaom HeroToHa A1 TPEX TOUEK:
VVV.a)

Yo (XX X=X Y-y Y-

YO =Y, + (X~ X;) 2
X, =X, (Xz_xo) X, =X, X=X,
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WWW. 0)
X, =X X, —X jx3—x_(
2

X,—X X, —X X —X
y(x)::( Y, — y 3 : 3J -
X, =X X, =X,

-
X=X, (X3 —X, X=X, )X, =X, .

2 1

XXX.B)
(X—Xl)(X—Xz) + (X_Xo)(x_xz) + (X—XO)(X—Xl)

(Xo _Xl)(XO _Xz) ' (Xl _XO)(Xl - Xz) ’ (Xz - Xo)(Xz _Xl) ]

y(X) =Y,

29. IlonmuHOM, COCTaBIEHHBIN I TPEX TOUYEK IO CXeMe DUTKEeHa:

yyy.a)

X, =X X, —X X; —X X; —X X, =X X, —X

y(X):( Y. — yzj _( 2 st

X, =X, X, =X, X; =X, X; =X, X; =X, X=X, .

772.06)
y(x) =Y, (X_Xl)(X_XZ) i (X_Xo)(x_xz) +Y, (X_XO)(X_Xl)
(Xo - Xl)(XO - Xz) (Xl - XO)(Xl - Xz) (Xz - Xo)(Xz - Xl) .

aaaa. B)

y(X)=y0+(X—XO) Y.~ Yo +(x—x0)(x—xl)(y2—yl _yl_yo]
X, =X, (Xz _Xo) X, =X, X =X,

30. Beruncnenue 3HaueHust pyHKIMM 1o Metoay Jlarpamxka

bbbb.  a)
— y _ (X—XO)..(X—XH)(X—XM)..(X—Xn)
F(X) B ;yi Li(X)’ Li(X) B (Xl _XO)"(Xi - Xi—l)(xi _Xi+1)"(xi - Xn) :
cccc. 0) ’
_ 1 P1,2,..,(k—1) (X) X, —X
P1,2,...,k(x) - X =X, Pz,a,..,k(x) X =X,
dddd. ) '

f(X) =Y, +Zn:(x _XO)(X_Xk—l)Ay(XO’Xl""’Xk)’

Ay(Xk’XkJrll'-w Xk+€) = Ay(Xk’Xk+l’".’))((k+é—_l)1_Ay(Xk’.“’ Xk+[)
k K+0

31. Beruucnenue 3HaueHUs (PYHKIIMH C TTOMOIIBIO HHTEPIIOIALUOHHON (hopMysl HproTOHa:
eeee. a)

f(X) =Y, +Zn:(x _XO)(X_Xk—l)Ay(XO’Xl""’Xk)’

CAY(X i X X 1) — AY (X e X, )
X)) =

Ay(xk’xk+l"' X —X
fiff. o) |
_N _ (X—XO)..(X—XH)(X—Xiﬂ)..(X—Xn)
F(X) B é’:yl Li(X)’ Li(X) B (Xl _XO)"(Xi _Xi—l)(xi _Xi+l)"(xi _Xn) :

gg9g9. B)
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1 Pl,2,..,(k—1) (X) X, —X
Pl,z,...,k (X)= P _
Xk - X1 2,3,..k (X) Xk X .

32. Haxoxxaenue 3HaueHUil TabaumuHoW GyHKUMU c (K-1) y3/IaMH MHTEPHONSAIMH MO BBIYUCIUTEIHLHON
cXeMe DUTKEHaA:

hhhh.  a)
Pl,2,__.yk (X) = L Pl,z,..,(k_l) (X) Xl —X

Xy =X, Pz,a,..,k(x) X —X].

k

iiii. 0)
f(X) =Y, +Zn:(x _XO)(X_Xk—l)Ay(XO’Xl""’Xk)’

« )_Ay(xk,xm,...,ka)—Ay(xk,...,xw)
Y Nk ) T X —X

Ay(xk’XkJrl""

k k+/¢

i ®) |
_N _ (X_XO)"(X_Xi—l)(x_xi+1)"(x_xn)
R0 = ;‘yi L), L= (X, = X)X =X, ) (X, =X (% = X))

33. OCHOBHOE IPEUMYIIECTBO BEIYUCIUTEILHON CXeMbl DUTKEHA 3aKII0YAETCS B TOM, UTO:
kkkk. a) OHa JaeT BO3MOXKHOCTb DEryJIMpOBaHUs BbIOOpa ctemeHn mnomuHoma Lk(x),
OCTaHABIIMBasi BBIYKMCICHHS NP MWUHUMAaJbHOM 3HAa4YeHUH k HAa OCHOBaHHMH KPHUTEPHSI

P () =P, n()|<e ]

TOYHOCTH | ~° o , cuntas (k-1)-ii mar HCKOHHBIM MPHOIMKCHHEM;
[l1l.6) ona He maeT BO3MOMKHOCTH PpEryJIHPOBAaHHUS BBIOOpa cTemeHH mmoauHoMa LK(X),
OCTaHABIMBAasl BBIYMCICHUS TNPU MHUHUMAIBHOM 3HAa4eHWH k Ha OCHOBaHWHM KPHTEPUS
‘Pl,z,...,k (X) - P1,2,...,(k—1) (X)‘ <€ o .
TOYHOCTH , cuntas (k-1)-i 1mar HCKOHHBIM MPHOIMKCHHEM;
MMMmmMm. B) OHa JaeT BO3MOXXHOCTh PETYJIHPOBaHUS BbIOOpa cTemeHu mosmHoMa LK(X),
OCTaHABIMBAasl BBIYUCICHUS TPU MHUHUMAIBHOM 3HAa4eHWH k Ha OCHOBaHWHM KPHTEPUS

‘PI,Z,...,k (X) - Pl,2,...,(k—1) (X)‘ 2 €

TOYHOCTH cautas  (k+1)-i mar  UCKOHHBIM
npUOIINKEHUEM;
nnnn. r) OHa JaeT BO3MOXHOCTh PETyJIHpPOBaHUs BbIOOpa creneHn moiauHoma Lk(x),

OCTaHaBJIMBas BBIYUCJICHUA HPH MHUHUMAJIbHOM 3HAYCHUU k HA ocHOBaHHH KpUTCpUA

1,2,..,(k-1) (X) - Pl,2,...,k (X)‘ >&

TOYHOCTH ‘ ’ , cuntas k-i mar HICKOHHBIM IPUOJIMKEHUEM.

34. B ciydae HHTEPIIOJIALIMOHHON 33a/1a4M cCUCTEMA

F(X)=Y, =A,+AX, +AX.+. . +A X

(npu 1) nMeeT eMHCTBEHHOE PELIEHHE, KOT/Ia ONPEIENUTEb MAaTPULIBl Banaepmona:

0000. a) detV =0 :
pppp.  ©) detV =4
qqag. ) detV=0;
rrrr. r) detV <0,
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35. Marpuneit BanaepMona Ha3pIBa€TCS MaTpULa:

SSSS. a) cocraBiieHHas u3 x1, x2,..., xn npu HeusBecTHbIX AQ, Al, ..., An-1 B cucreme
2 n-1
F(X)=Y, =A, +AX, +AX;+...+ A X ;
tttt. 6) CBOOOIHBIX YJICHOB Y1, Y2,...YL,..., Yn B CHCTEME
F(x)=Y, =A, +AX, +AX +..+A X ;
uuuu. B) ko3 purneHToB A0, Al, ey An-1 B cucremMe
_ — 2 n-1
F(X)=Y, =A,+AX, +AX, +...+ A X ;
VVVV. r) coctaBieHHas u3 x1, x2,..., Xxn nmpu cBoO6oaHbIX wieHax Y1, Y2,...Yi,..., Yn
B CHCTEME:

FX) =Y, =A, +AX, +AX; +..+A X"

n-1""%i

36. Metonsb! Jlarpanxa, HptoToHa 1 cxema DUTKEHa OTHOCSTCS K METOAAM:
WWWW.  a) «TOYHOI» UHTEPIOJISIIINY;

XXXX. 0) «IpUOIMKEHHOI UHTEPIIOJIALINY;
YYVy. B) «TOYHOI» KCTPAIIOJISIINN;
2271. T') «IIpHOIMKEHHON SKCTPATIOISIINHT;

daaaa. ) anmpOKCHUMAITUH.

37. IlpumeHeHre METOAOB «TOYHOW) UHTEPIOJSALMN OTPAHUYECHO:
bbbbb.  a) GonbimuMm ymcIOM y3710B HHTEpHIONAIMY (KaK MPaBwUio, 6ojee 15), T.K. mpu 3TOM
pacTeT CTerneHb IOJMHOMA, YTO NMPHUBOJHUT K OOJBIIMM OCHHJULIHUSAM B IPOMEXKYTKAX
MEXKTY y3JIaMH;

ccccc. 0) TeM, 4TO KpUBBIE IPOXOJAT TOYHO YEPE3 BCE Y3JIOBBIE TOUKH;
ddddd.  B) Tem, uro omHa u Ta ke (hopMysIa HE MPUMEHUMA JIJIS BCETO HHTEPBAIa;
eeeee. I') TeM, 4YTO U3MEHEHHE OJHON TOYKM HE MPUBOAUT K HEOOXOIUMOCTH Mepecuéra

BceX KOA(PUITUEHTOB.

38. Haiiqute cOOTBETCTBHE MEXTY KOJOM M ero rpadudeckor naTtepnperamnueii B MatLab:
-

>>x=[1 234567 8] m
>>y=[-1.10.2 0.5 0.8 0.7 0.6 0.4 0.1] : / -

>>polyfit(x,y,1) sl
>>hold a)
>>pl=polyfit(x,y,1) l
>>p2=polyfit(x,y,2)
>>p3=polyfit(x,y,3)
>>p4=polyfit(x,y,4) B A B S SR B
>>stem(X,Y) S
>>x1=0.5:0.005:8.5

>>yl=polyval(pl,x1) vl
>>y2=polyval(p2,x1) 12t
>>y3=polyval(p3,x1) 6) it
>>y4=polyval(p4,x1) o8

>>plot (x1,y1,x1,y2,x1,y3,x1,y4) S




>>x=0:0.1:5.0
>>y=erf(x)
>>p=polyfit(x,y,6)
>>f=polyval(p,x)
>>plot(x,y,'ob",x,f,-g")
>>axis([05 0 2])

0)
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3 4 5 B 7 8 9 10
Interpaljacia procedural SPUNE
T T T T T




>>x=0:10
>>y=sin(x)
>>xp=0:0.25:10
>>yp=interpft(y,41)
>>xt=0:0.001:10
>>yt=sin(xt)
>>plot(xt,yt,'r")
>>hold on
>>plot(X,y,'ob’,xp,yp)

0)

1r

0s-

0

05+

23

Interpaljacia procedurol SPLINE




Interpoljacia proceduroi SPLINE
T T T T

s -04 -0.3 -0.2 -0 ] 0.1 0z

41. Hajigute COOTBETCTBHE MEKIY KOJAOM U ero rpadpuyeckoii nurepnperanueii B MatLab:

>>x=-0.5:0.1:0.2;
>>y=[-1.10.20.50.80.7 0.6 0.4 0.1];
>>x1=-0.5:0.01:0.2;

>> y2=spline(x,y,x1);

>> plot(x,y,x1,y2),grid

>>
set(gca,'FontName','ArialCyr','FontSize',10);
>> title(‘Interpoljacia proceduroi SPLINE');
>> xlabel('x);

>> ylabel('y")

6)

1r

05k

0

nshk

24



Interpoljacia procedural SPLINE
T T T T

42. HaiiiuTe COOTBETCTBHE MeKIY KOJAOM M ero rpaguyeckoil uHTepnperanueii B MatLab:

>>x=-0.5:0.1:0.2;
>>y=[-1.10.20.50.80.7 0.6 0.4 0.1];
>>x1=-0.5:0.01:0.2;

>> y2=spline(x,y,x1);

>> plot(x,y,x1,y2),grid

>>
set(gca,'FontName','ArialCyr','FontSize',10);
>> title('Interpoljacia proceduroi SPLINE');
>> xlabel('x);

>> ylabel('y")

6)

1r

05F

]

25
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Interpoljacia proceduroi SPLINE
T T T T T

TS -04 -03 -0.2 -0 o 0.1 0z

43. HaiiiuTe COOTBETCTBHE MeKIY KOJAOM M ero rpaguyeckoil uHTepnperanueii B MatLab:

>>x=[3,7,1,2];
>> pie ()

18%

8%
a)
S
2

181 i

16F B

T4F B

121 i
6)
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Interpoljacia procedurol SPLINE

s -04 -03 -02 -01 0 01 02

44, HaiiguTe COOTBETCTBHE MeKIY KOJOM U ero rpauyeckoii uHTepnperanueii B MatLab:

>>x=[418374]
>> bar(x)

158%

%

6)
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Interpoljacia proceduroi SPLINE
T T

s -0.4 -03 -0.2 -0 o 0.1 0z

45. Hajigute COOTBETCTBHE MEKIY KOJAOM U ero rpadguyeckoii narepnperanueii B MatLab:

>>A=[524;135;214];
>> par(A)

15%

8%
a)
___,_,—f"

2

168} J

16 J

141 ]

12t J
0)




1 2 3
46. HaiiguTe cOOTBETCTBHE MEKIY KOJOM U ero rpauyeckoii uHTepnperanueii B MatLab:
1

>> x=0:10;

>> y=sin(X);

>> xi=0:0.25:10;

>> yi=interpl(x,y,xi);

>> plot(x,y, '0', xi,yi, 'm’), hold on a)
>> yi=interpl(x,y,xi, 'spline’);

>> plot(x,y,'ob',xi,yi,'g"), grid, hold off

0)

29



1 2 3
47. HaliguTe COOTBETCTBHE MEKIY KOJAOM U ero rpadguyeckoii nurepnperanueii B MatLab:

>> x=-1:0.1:1,;
>> y=asin(x);
>> stem(X,Y)

6)

B) ”':' MLJA‘”NHTTTT _




1 2 3

1

>> x=0:10; 08
>> y=sin(X); 06
>> xi=0:0.25:10; pal -
>> yi=spline(X,y,xi); 82
>> plot(x,y,™",xi,yi,'m"),grid a) o
>> pp=spline(x,y);
>> [breaks, coeffs, I, K]=unmkpp(pp) Ty
>> v=ppval(pp,x)

181

16

141

121

nat
[5]

0B o)

o4 @2

D2t @

15 4

5) DZHHH‘L“AMTTTTH

-84

1 L I I 1 1 I L L
-1 08 48 04 D2 a 02 04 06 0O& 1
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1R}

06

0.4

0.2H

r) o
02

04

0.6

0.8

-1

>> 1=0:0.1:20;

>> x=cos(t);

>> y=sin(t);

>> comet(X,y)
a)
0)
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OUWCLUMWNIIWUHBbI (AYMK ), cope
BcCexXx MPOPM 3aHATMUMN NO AaAaHHOMY Kypcy:
MaTepuan, CNPaBOYHMUK NO BYHKUMUAM
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Bonpocsl 1151 3k3amMmeHa
BU/I pa0oT He MPeIyCMOTPeH Y4eOHBIM MJIAHOM

14. O6pa3oBaTe/IbHbIC TEXHOJIOTHH

e6bHOIro Kypca npeanycMoTpeHoO
NeKUuUnn no MeTogam obpaboTkK

O aHHDBb X C MCNOoONb3O0OBaHMWEM
MaTeMaTUWYEeCKNUNX U KOMNODbBbKTEPHBbI
cCTaTnNCcCTMnyeckKkor

O X X X

ULMWNOHHOINO aHalJlMW3a OaHHDBbIX.

npakKTHMN4iecKUX paborT MEeT
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MacTepa onarpamm, BCTPpPO
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KOMMNbITEPHOMU MaTeMaTWUnKMWN, redHepaTop

WU K
ValbHB X BapMaHTOB AN caMOCTOATEeENbHOM
CTyYyOLeHTa, a TakKXe npumepb odbopmMneHMUSA

X

no MTOINawm BblMmOJTHEHWNA npaKTHMNWNYeCKMU

Yye ThbipexX NPpaKTMWYeCKMUX pab6borT,
NONYYNUNTHB niwob6oe KonundyecTBO



A INEKTPOHHEIR YHEBHO-METOANYECKIIA KOMIMEKC AMCUMNAWHGL " Els TanbHBIX AaHHbE"
3. G K i Pl

Teopemnueckwii matepwan  Cripaska o dyskunan Matlab  3sasrun 4 camocTosTensHoii patiorsl  Mpymepsi oopunenna oTueros

CoxpaHuUTb

3arpysutb

Cbpoc

68.30

"HcTHHOE" 3HaYeHKe

WamepenHan BenmymHa

KonnyecTBo U3MepeHun

3KCnepuMeHT

OueHKa cpeaHero

CTaHaapTHas owWBKa

KoadihrumeHT CThloaeHTa

MHTEPBE.HEHER oueHKa

37.7556%0.062705

HbLX @aHHbIX"

50

OoeepuTeneHbIA ypoBeHs, %

Hmumayus cayaiex eenuyuH

OyeHku uzmMeperul

37.7556

0.1309

0.47904

PezpeccuonHell aHanuz

lpoeepka sunomez
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PexomenmyeTcss TpakTHYECKHE 3aHATHS 110 TUCIUIUIMHE IPOBOAWTH C HCIOJb3oBaHHeM DYMK]L
«KommproTepHas 00paboTka SKCIEPUMEHTATBHBIX JAaHHBIX», pasMmemieHHoro B MOC uHcTHTyTa (BUZ SKpaHHOU
(hopMEI TIpeIcTaBIICH Janee).
:Komnonent murst koppektHo#t padotel IYMKJI (MBYT ovHoe / 3a09HOE) :

(Download http://www.mathworks.com/products/compiler/mcr/)

Kommonenr st koppektHoit padorel DYMKJI (MBYT ounoe /

3a049HOC)

Download
http://www.mathworks.com/products/compiler/mcr/

DOVYMK/I "KoMmnberorepHast 00padoTKa DKCIIEPUMEHTAIBHBIX

MathWorks Corporation

MsmepeHHaﬁ BENWYUHE

CoxpaHuTb 3arpysutb Cbpoc KonuyecTeo M3MEpeHnit
50
oﬁb[K]. 36.787 [oBepUTenkbHbIA YpoBeHb, %o
- 68.30 -
UWCCAEAOBAHMY
C)/ 0 = 3KC|'|epHMeHT

Teopetuyeckuii marepuan  Cnpaska no $ynkumam Matlab  3aganwa ana camoctosTensHoii paGoter  Mpumepel odopmnenna oT4eToB

Hmumaygus ciyvaiinex eenuyun

Ouerku usmMeperuil

PezpeccuonHblll aHanus

"McTMHHOE" 3HaYeHWE

=
in

=
=]

w
5]

w
=]
T

Konuuecteo nameperui

Paszden "Queria UCMUHHOEZ0 3HAYCHUA U NOpaiiHocmU U3Mepe ULl 2HCNEpUMEHINanbHbIX daHHbIX"

OueHKa cpeHero

37.7556

CraHaapTHaA owKnGKa

0.1209

KoadrpuumeHT CTerogeHTa

0.47904

WMHTepBanbHada oUeHKa

37.755610.062705

lNpoeepka 2unomes

10.02.2015

" Momnaxosa O.A. 10.02.2015
JAaHHBIX
INEKTPOHHBIA yHEBHO- METOANHECKNI KamAneke gncuunnHe: "KomnbiaTepHas oBpaboTika IKCNEPHMEHTANBHBI AaHHBH o] = |


http://techn.sstu.ru/new/SubjectFGOS/InsertStatistika.aspx?IdResurs=16818&rashirenie=txt
http://techn.sstu.ru/new/SubjectFGOS/InsertStatistika.aspx?IdResurs=16818&rashirenie=txt
http://techn.sstu.ru/new/SubjectFGOS/InsertStatistika.aspx?IdResurs=16817&rashirenie=zip
http://techn.sstu.ru/new/SubjectFGOS/InsertStatistika.aspx?IdResurs=16817&rashirenie=zip

15.

1.
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Ilepeyenn y4eOHO-MeTOAMYECKOr0 o0ecneyeHUs1 AJ1s1 00y4aroIuXcsl 10 JUCHUILIHHE:

Aiizexk M.II. Beruncnenus, rpaduku u ananu3 nanaeix B Excel 2010: camoyuunrens / Anzexk MLIT.,
Ceporonckuii B.B., ®unkos M.B., Ilpoxau P.I'— C.: Hayka u Texnuka, 2013. 352— c,,
http://www.iprbookshop.ru/35392

Aizex ML.I1. Boruncnenus, rpadguxu u ananu3 naaisix B Excel 2013: camoyuutens / Aizex M.IL,
®unkoB M.B., Ilpoxkmu PI'.— C.: Hayka wu Texumka, 2015. 416— cC.
http://www.iprbookshop.ru/35584

Bocko6oitnukos, 0. E. O6paboTka 1 aHaJIN3 SKCIIEPUMEHTAIBHBIX JaHHBIX B akerax MathCAD
n Excel : yueOHOe mocobue / FO. E. BockoOoithukoB. — HoBocuOupck : HoBocuOupckmii
rOCYJAapCTBEHHBIN apXUTEKTYpPHO-CTpouTeabHbIi yHUBepcuTeT (Cudbctpun), 96C ACB, 2020. —
161 c. — ISBN 978-5-7795-0906-0. — TekcT : 3MeKTpOHHBINH // DIEKTPOHHO-OMOIMOTEUHAS
cucrema IPR BOOKS : [caiit]. — URL.: https://www.iprbookshop.ru/107639.html. — Pexum
noctyna: 1uis apropusup. [lonb3oBareneit

Hecrepos, C. A. UHTEeNnneKTyanpbHbI aHan3 naHHbIX cpeactBamu MS SQL Server 2008 / C. A.
HectepoB. — Mocksa : UnTepHer-YHuBepcurer NMudopmannonnsix Texnomoruit (MHTYUT),
2016. — 303 c. — Texkcr : a5eKTpoHHBIHN // DnexkTpoHHO-O0nOmoTeyHas cuctema [PR BOOKS :
[caiit]. — URL: https://www.iprbookshop.ru/62813.html. — Pexxum nmocryma: [uis aBTOpU3HUD.
M0JIb30BaTENEH

[Tony6osipoB, B. B. Mcnonb3oBanne MS SQL Server Analysis Services 2008 mist mocTpocHuUs
XPaHWINIL TaHHBIX : yaeOHoe mocobue / B. B. ITomy6osipoB. — 3-e u3a. — Mocksa : UHTEpHET-
Yuusepcurer Undopmannonnsix Texnomoruit (MHTYUT), Aii [Tu Ap Menua, 2021. — 662 c.
— ISBN 978-5-4497-0883-0. — TekcT : »IeKTpOHHBIN // DAEKTPOHHO-OMOIMOTEYHAS CHCTEMaA
IPR BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/102014.html. — Pexxum mocryma:
JUIsL aBTOPU3UP. TIOJIB30BaTENIen

O®enun @.0. Ananmus mansbix. Yacte 1. TloaroroBka maHHBIX K aHanu3y: ydeOHoe mocobwe /
®enun @.0., Penun O©.O.— M.: MOCKOBCKHI TOPOICKON Meaarorndeckuii yuusepcurer, 2012.
204— c., http://www.iprbookshop.ru/26444

Oeaun ©.0. Ananuz nanabix. Yacte 2. UHCcTpymMenTsl Data Mining: yue6Hoe mocobue / denun
®.0., ®enun O©.O.— M.: MockoBCKkUl TOPOJICKON nenarornueckuit yuusepcurer, 2012. 308— c.
http://www.iprbookshop.ru/26445

AnucumoB B.H. I'eponTonorus in Silico. CranoBneHre HOBOM AUCIUILTMHBL. MaTeMaTHuecKue
MOJIEJI, aHaJIN3 JAHHBIX U BBIUMCIUTEIbHBIC SKCIIEPUMEHTHI: COOPHUK HAYYHBIX TPYIOB /
Anncumon B.H., Xamaskun A.B., Slmun A .M., HoBocenbiieB B.H., HoBocensnena XK. A.,
Muxansckuii A.W., Cemenuenko A.B., Pomanioxa A.A., Kapkau A.C., Auucumon B.H.,
Cannukosa T.E., Mapuyk I".U., Ykpaurnnesa C.B.— M.: BUHOM. JlaGopaTtopus 3Hanuit, 2012.
535— c. http://www.iprbookshop.ru/26047

JdomoHuTebHASA:

(pekoMeHayeMble U31AHUS UMEKOTCH B 0M0JIM0TeYHOM (poHIe Kadeapbl © PEKOMEH/I0BAHbI HA

10.

11.

12.

3acenannu kagenpsl EMH (nmpotoxou Nel ot 01.09.2021 r.) K ncnoJib30BaHHIO B KaYecTBe
JOMOJTHUTEJIbHOH JIUTEPATYPHI)

AnncumoB B.H. I'eporTomnorus in Silico. CTaHOBIIEHHE HOBOW JUCITUIUIMHBL. MaTeMaTH4decKkue
MOJIETIN, aHAJIN3 JAHHBIX U BHIUMCIUTEIbHBIC SKCIIEPUMEHTHI: COOPHHUK HAYYHBIX TPYIOB /
Anncumon B.H., Xamaskua A.B., Smma A.H., HoBocenbiie B.H., HoBocensnepa JK.A.,
Muxansckuii A.U., Cemenuenko A.B., Pomantoxa A.A., Kapkau A.C., Auucumon B.H.,
Cannukosa T.E., Mapuyk I'.U., Ykpaunuea C.B.— M.: BUHOM. JlaGopatopus 3uanuii, 2012.
535— c. http://www.iprbookshop.ru/26047

brotone Axum, [édens [Terep. SPSS: HckyccTtBo 00paboTkn nHopmauu. AHanu3
CTaTHUCTUYECKUX JTAHHBIX U BOCCTAHOBIICHUE CKPBITHIX 3aKOHOMepHocTei.: [lep. ¢ HeM. / Broronb
Axum, [{épens [Terep — CI16.: OO0 «/InaCodtiOIl», 2002. — 608 c.

et K., Txun6ept M. IIporpammuposanue B Microsoft Office. [TonHoe pykoBoactso mo VBA:
ITep. ¢ anrn. — K.: U3a. rpynma BHV, 2000. - 768 c.

JIpsxonoB B.I1., Abpamenkosa U.B., Kpyrinos B.B. MatLab 5 ¢ makeramu pacumpennii./ [Tox
pen. B.IL. IpsikonoBa. — M.: Homumxk, 2001. — 880 c.



http://www.iprbookshop.ru/35392
http://www.iprbookshop.ru/35584
https://www.iprbookshop.ru/62813.html
http://www.iprbookshop.ru/26444
http://www.iprbookshop.ru/26445
http://www.iprbookshop.ru/26047
http://www.iprbookshop.ru/26047
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13. Jlazapes H0.®. MatLab 5.x — K.: U3a. rpynna BHV, 2000. — 384 c.

14. Ctusenc P. Visual Basic. I'otoBsie anroputmsl. - M.: JIMK IIpecc, 2000. - 384c.

15. Xyncon . Cratuctuka ans ¢usukos. - M.:Mup, 1967. - 240c.

16. Matsio3 [l., Dunk K. Uncnennsie metoasl. McnonpzoBanue MATLAB..: ]I "Buassamc",2001. -
720c.

17. Pynaxos I1.U., CaponoB B.1. O6paboTtka curnanos u nzodpaxenuit. MATLAB 5.X. - M.:

Huanor-MU®U, 2000. - 416¢.

18. IssixonoB B.I1. Komnwsiorepras maremaruka. Teopus u npaktuka. - M.: Hommk, 2001. - 1296c¢.

19. Yamic O., Xapmbaprep C. Microsoft Excel 97. bubnunoreka pazpaborunka: Ilep. ¢ anrin. — M.
W3n. otnen «Pycckas pegakuus» TOO «Channel Trading Ltd», 1998. — 536 c.

20. T'apnaeB A. Camoyuurens VBA. — CI16.: BXB — Cankr-IletepOypr, 1999. — 512 c.

21. Kopoas B.1. Visual Basic 6.0, Visual Basic for Applications 6.0.53s1k mporpaMMupOBaHusI.
CrnpaBounuk ¢ npumepamu. — M.: KYJIUI-ObPA3, 2000. — 448 c.

22. I'puropwmii Turapenxko. Visual Basic 6.0: — K.: Uza. rpynma BHV, 2001.— 416 c.

23. BoruénkoB H.I'. Yuumcst mporpammuposats: Visual Basic 5. Yuednoe mocooue. — M.:"/Iuanor-

MUDUN",1998. - 368 c.

16. MaTepuajibHO-TeXHUYECKOe o0ecnedeHne TUCHUNINHBI:

YueOHasi ayauTopusi AJs TIPOBedeHHs] 3aHATHH JIEKIIHOHHOTO THIA, TIPYNNOBBIX U
HHIUBUAYAJIbHBIX KOHCYJIbTAUMI, TeKYyIIero KOHTPOJA M MPOMEKYTOYHOH AaTTecTaluu
YKOMIUIEKTOBaHA CIICIUAIIM3UPOBAHHON MEOENbI0 U TEXHHYECKUMH cpeacTBaMu oOydeHus: 20 CTOJOB,
40 crynbeB; paboyee MECTO IperoiaBaTess; MyJIbTuMeanitHas nocka; npoektop BENQ 631, cucremusrit
ook (Atom2550/41'6/500, knmaBuatypa, MBIIIbL), TOAKIIOYCHHBIM B CETh C BbIXOJOM B HMHTepHET u
J0cTyrnoM B mH(pOpManmoHHo-o0pazoBarensHy0 cpeny ITU (bunmman) CI'TY umenu [Narapunra FO.A..
ITporpammuoe obecnicuenue: Microsoft Windows 7, Microsoft Office 2010 (Word, Excel, PowerPoint),
GoogleChrome, TT1O ans MyTbTUMEAUWHOM JOCKA

YueOHass ayauTopusi Ui TNPOBEACHUS TMPAKTHYECKHUX 3aHATHH, TPYNINOBBLIX U
HHIMBUAYAJIbHBIX KOHCYJIbTAUMi, TEKYIIEro KOHTPOJS YKOMIUICKTOBAaHA CIEIUATH3UPOBAHHON
MeOenbl0 M TEXHUYECKUMH CpeacTBaMu oO0ydeHus: 12 ctomoB, 12 cTynbeB; pabouee MecTo
npernojiaBaTens; MapkepHas nocka, 12 xommetorepoB (I 3/ 8 T'6/ 500), monutopsr 24' BENQ, LG,
Philips, kmaBuatypa, mbiis). KoMmbioTepsl 00beIUHEHBI B JIOKATBHYIO CETh C BBIXOJ0M B MHTEpHET M
J0CTYIOM B HH(GOpMaIimoHHO-o0pa3oBarenbHyo cpeny DTU (umman) CI'TY umenu [Narapuna H0.A.

[Mporpammuoe obecreuenne: Microsoft Windows 7, Microsoft Office 2010 (Word, Excel,
PowerPoint), MuTerpupoBanHoe OPUCHOE MPHIOKCHHUE, BKIFOYAIOIICE dIEKTPOHHbIE Tadbuuisl Excel ¢
BCTPOCHHOM cpemoil mporpammupoBanust Visual Basic for Applications, TekcToBsiii penakrop Word ¢
BCTPOEHHBIM PEAAKTOPOM MareMaTudeckux (Gopmyn, Cucrema mporpaMMHpPOBAHUS U MOJCIHPOBAHUS
MatLab; makerst STATISTICA u SPSS, Acrobat Reader,GoogleChrome, «on-line» - cepsuce: MHK u
MatLab.

PaGouyro mporpammy cocTaBui —l =7 R L

I.¢.-M.H., mpodeccop /¥0.B. Kiunaes/

17. lonoiHeHNs1 ¥ U3MEHEHUs1 B padoyeil mporpaMmme

PaGouas mporpamma nmepecMoTpeHa Ha 3acelaHuu Kadeapbl
« » 20 rojaa, mpoTokoJ Ne

3aB. kadempoit / /

Brecennsie n3meHnenus yrepxkaeHsl Ha 3acenannn Y MKC/YMKH
« » 20 _ ropa, mpoTokoi Ne
[Ipencenarens YMKC/YMKH / /
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