DHIeNbCCKUHM TEXHOJIOTHYECKHA MHCTUTYT ((prnnan) dheaeparbHOro rocy1apcTBEHHOTO OI0KETHOTO
00pa30BaTeNbHOTO YUPEKACHUS
BBICIIET0 00pa30BaHUs
«CapaToBCKHUii TOCY1apCTBEHHBIN TEXHUYECKU yHUBepcuTeT umenu ["arapuna FO.A.»

Ka(bez[pa «EcTecTBEHHBIE 1 MAaTEMaTHUCCKIE HAYKH)

PABOYASA ITPOI'PAMMA

110 JUCHUIIIIMHE

b.1.2.18 «KommerorepHast 00paboTKa dKCIIEPUMEHTAIBHBIX JaHHBIX»

HaIpaBJICHHUA IIOATOTOBKH

09.03.01 «MuadbopMaTvka U BEIYMCIUTEIbHAS TEXHUKA)

HpO(bI/IJ'IB «IIporpamMmmHoOe obecreyeHne CPEACTB BLIYMCIMTEIFHON TEXHUKHA M aBTOMAaTH3UPOBAHHBIX
CUCTEM»

dbopma oOyueHus: — 3a04Hast
Kypc — 5

cemectp — 9

3a4ETHBIX €AUHUIL] — 3

Bcero yacoB — 108

B TOM YHCIIE:

JIEKIUU — 8

KOJIJIOKBHYMBI — HET
MPaKTUYECKHE 3aHATHS — 8
nabopaTOpPHbBIE 3aHITHS — HET
caMmocTosiTenbHas padora — 92
3aueT — 9 cemecTp

9K3aMeH — HeT

PI'P — Her

KypcoBast paboTa — HeT
KYpPCOBOM IPOEKT — HET
KOHTpoOJIbHast pabota — 9 cemectp

Pabouas nmporpamma oOcyxaeHa Ha 3aceganuu kadeapsi EMH
«27» nrons 2022 ronaa, npotokosa Ne 9

/
3aBeayrommii kapeapoii & W/ [Kumna E.B./

Pabouas nmporpamma oocyxaena na YMKH UBUT
«277» nrons 2022 roga, nporokos Ne 5
/

wil ru ,
I[Ipeacenarens YMKH ¢ 744 [Kumna E.B./

Durensc 2022



1. esn u 3a1a4n 0CBOEHHSI TUCHUILIHHBI

Ilenpto ocBoenus nucuumuinHbl b.1.2.18. «KommnberoTepHas o0paboTka 3KCIEPUMEHTATBHBIX
JTAHHBIX» SIBISETCS TeOpeThyeckass moAaroroBka cryieHToB Hampasienus 09.03.01 «Mudopmaruka u
BBIUHCIIUTENIbHAS TEXHUKa» B 00JIACTH MaTeMaTHYECKOro MOJEIUPOBaHuUs, 00pabOTKH NaHHBIX Ha DBM
U TpUOOpEeTeHHE MPAKTUYECKMX HABBIKOB IO 00pa0OTKE OKCIEPUMEHTAIBHBIX JIAHHBIX C
HCIIOJIb30BAHUEM MaTEMaTHYECKHX MPHIIOKeHui makeTa MatLab 5., 6.X .

B 3aymauun npenogaBaHus JUCIUTUIMHBI BXOJUT: (POPMUPOBAHKE HEOOXOAMMBIX 3HAHHUH, YMEHUN
Y HABBIKOB B OOJIACTH MAaTEMAaTHYECKOTO MOJACIUPOBAHUSA, MIACHTU(PUKAIUKA JaHHBIX W BU3YyAIH3allUU
pe3yabTaToOB.

2. Mecto qucuuniMabl B ctpykrype OITIOITI BO

Jucuumnuna b.1.2.18. «KomnbrotepHas 00paboTKa S3KCIEPUMEHTAIBHBIX JAHHBIX» MPEICTaBIIAET
co0O  TUCHUIUIMHY BapUAaTUBHOM YacTH y4eOHOro IUIaHA OCHOBHOW  TPO(ECCHOHAILHOM
o0pa3zoBarelbHOM MPOTpaMMBbI  BBICIIETO OOpa3oBaHus 10 HampasiaeHuio mnoaroroBku 09.03.01
«Mupopmatuka W BBUHCIUTENIbHAS TexXHUKa» npoduias «I[IporpammHoe obecrieueHue CpencTB
BBIYHCIIUTEIBHON TEXHUKU U AaBTOMAaTU3UPOBAHHBIX CUCTEM.

Jlis ycnemHoro u3yyeHus ¥ NpruoOpeTeHusl yMEHUIN 1 KoMITeTeHIUI Kypca qucuuiuinasl b.1.2.18
«KomnbrotepHast 00paboTKa SKCHEPUMEHTAIbHBIX JaHHBIX» HEOOXOIUMbI 3HAHUS JAUCLUIUIMH. (U3HMKa,
MaTeMaTHKa, BBIYMCIHUTENbHAS MaTeMaTHKa, BU3yalbHOE MPOTPaMMHUpPOBAHHE, O(HCHBIE TEXHOJOTHH.
JlucuMIuiiHa MMeEeT JIOTMYECKYI0 M COJEpPKAaTEIbHO-METOJUYECKYI0 B3aWMOCBA3b C IApaJUIEIbHO
YUTAEMON AUCIUILTUHON «OOBEKTHO-OPUEHTHPOBAHHOE IIPOTPAMMHUPOBAHUE.

OcBoenne mucuumivebl b.1.2.18. «KommnbroTepHas o0paboTka 3KCIEpPUMEHTAIbHBIX JaHHBIX)»
HEO0OXOJIMMO KakK MpOJIor JUIsl YCIIEUIHOTO OCBOEHHUS AMCLUMILUIMH. «MaTreMaTudeckoe MOJeNUpOBaHHE
¢uznueckux cuctem» U «CucreMsl HUPPOBOi 00PaOOTKH CUTHATIOBY.

3. TpedoBanus Kk pe3yJbTaTaM 0CBOCHHUS AUCHHUIIIMHBI

Nzyuenne nucuurmumabl b.1.2.18 «KomnbiorepHass oOpaOoTKa SKCIIEPUMEHTANBHBIX JTaHHBIX)»
HampaBJIeHO Ha (OPMHUPOBAHUE CIEAYIOIUX KOMIETEHIUH!

- CHOCOOHOCTh TIPHUMEHATh €CTECTBEHHOHAyYHBIE M OONICHMH)XCHEPHBIE 3HAHUS, METOJIbI
MaTeMaTHYeCKOro aHajau3a U MOJIEIUPOBAHUS, TEOPETHUECKOT0 M IKCIIEPUMEHTAIBHOTO MCCIeI0OBaHUS B
npodeccronanbHoit aestenbHocTh (OITK-1);

- CHOCOOHOCTh OCBAaMBaTh METOAMKHM HCHOJb30BAHUS MNPOTPAMMHBIX CPEACTB JIs pPELIeHUS
npaktryeckux 3aaad (OITK-9).

B pesynbrare usyuenus qucuuiuinasl b.1.2.18. «KoMmnberorepHas 06paboTKa 3KCIIepUMEHTAIBHBIX
JTAHHBIX» OCHOBHOU MPOQECCHOHAIIBHONW 00pa30BaTeIbHON MporpaMMbl OakajlaBpraTa 1Mo HaIrpaBJIeHUIO
09.03.01 «MuHpopmaTrKa U BRIYUCIUTEIbHAS TEXHUKA)» CTYACHT JOJKEH:

3HaTh: TeEOpeTHYeCKHe MPHUHIUIBI MaTeMaTHYECKOro, CTATUCTHYECKOTO U KOMIIBIOTEPHOTO
MOJICIMPOBAaHUS KaK KOHIIETITyaJdbHOH OCHOBBI Pa3pabOTKH M TNPUMEHEHHUsS MPOTPAMMHBIX CPENICTB
«00pabOTKH IKCIEPUMEHTANBHBIX JaHHBIX HAa DBM».

YMerb: c037aBaTh CPEJCTBA YHCICHHOIO aHalN3a AKCIEPUMEHTANBHBIX WM MOJEIHPYEMBIX
JaHHBIX C TOYKH 3PEHUS] WACHTH(QHUKAIMHA HX CTATUCTHUYECKUX WIIHM JCTEPMUHUPOBAHHBIX MOJETCH B
LEJIAX POrHO3UPOBAHUS TUHAMUKH HAOIIOAAEMBIX SIBICHUH MITH UCCIIEAYEMBIX ITPOLIECCOB.

Baaners: TpakTHYECKMMH HaBBIKAMH 10 O00pabOTKE HKCIEPUMEHTAJIBHBIX JaHHBIX C
UCIIOJIb30BaHUEM OMOMMOTEeKH cTaTHcTHuecknx (yHkuui nakera Microsoft EXCEL n maTtemaTiueckux

npuiaoxeHuii makera MatLab: Bepcuii ot 5.X, 6.X . ¥ BbIIlIe, a Tak K¢ CHCIUATH3UPOBAHHBIME TAKETaMHU
SPSS u STATISTIKA.



4. PacnipenesieHue TPy10eMKOCTH (4ac.) IMCHUILIMHBI 110 TEMaM M BUIAM 3aHATHI

Ne Ne | Ne HaunmenoBanue
Mo- | Heme | Te TEMBI Yacel
ny- x| MBI BCEro | JIeK- | KOJJIOK- |1abopa- | mpak-
ue Uy | BUyMbl [TOpHBIE | THuec- |CPC
KHe
1 2 3 4 5 6 7 8 9
9 cemecTp
1 - 1 | OcHOBHBIE 3a1a41 U METOIbI 12,5 0,5 - - 2 10
00paboTku gaHHBIX HAa DBM.
Busyanu3zanus pe3ynbTaToB Ipu
00paboTKe TaHHBIX.
CrnenpanbHast rpaduka
cuctembl MATLAB.
1 - 2 | Anmpokcumarus 11,5 0,5 - - 1 10
3aBUCHMOCTEHN.
1 - 3 | Maremaruueckoe 9,5 0,5 - - 1 8
MOJICIIMPOBAHHE U
PErpPECCUOHHBIN aHAITU3.
Teopus [JIAHUPOBAHUSA
IKCIICPUMCHTA.
1 - 4 | Teopus pacrpeaeIcHuiA. 105 | 05 - - 2 8
- 5 | IlpoBepka CTAaTUCTUYCCKUX 9 1 - - 2 6
THITOTE3.
2 - 6 | Crarucruyeckue mapamerpbl 13 1 - - 2 10
2 - 7 | Meton MaKCHUMaJIbHOTO 9 1 - - 2 6
MIPaBAONOI00HUS.
2 - 8 | AHanu3 BpEMEHHBIX PAIOB. 13 1 - - 2 10
Mogenu TpeHnna.
[Iporuo3zupoBaHnue.
BrinosHeHnEe KOHTPOJIBHOU 20 - - - - 20
paboThl
Bcero 108 8 - - 8 92
5. CoaepixkaHue JIEKIMOHHOI0 Kypca
No Bcero | Ne Tema nekuuu. Y4eOHo-
TEMBl | YacoB | JIEK- Bomnpockel, orpabaTsiBaeMbIe Ha JEKITHH METOMYECKOe
117041 obecrieueHue
1 2 3 4 5
1 0,5 1 [[Hocrpoenue rpadukoB GPYHKIMM. 1-22
Odopmiienne rpadukoB U rpaduyeckux OKOH — rpaduka
Microsoft Excel.
I'papuka cucremsr MATLAB:  BbIcOKOypOBHEBaS,
JECKpUTITOPHAS, crienMabHasl, aHMMAaIlMOHHAS,
TpeXMEepHasl.
2 0,5 1 |[[HoaumHOMMAJILHAS ANNPOKCHMAILUSA: ITOJIUHOM, 1-22
OOpalleHHbI MOJMHOM, WHTEPIIONISIIMOHHBIA MHOTOWICH
Jlarpamka. Meroa HaWMEHBIIMX KBaJpaToB (JIMHEIHAs
perpeccust). ['apmMoHnueckuil ananms.




0,5

IlomnHomMuanbHas annpokcumvanus no MHK.
JKCIIOHEHITUATBHO-CTETICHHAS allIIPOKCUMAITHSI.
[TonmHBINA OPTOrOHABHBIN IJIaH.

JIpoOHast peruiMKa MmoJIHOro IiaHa.

1-22

0,5

DYHKINM pacnpeaeeHus U 00paTHbie QyHKIMHU
[pacnpeieieHus.

OpHOMEpHbIE pacipe/IeIeHHs: HETIPEPhIBHBIE
pacrpeiesieHus, TUCKPETHBIE.

PaBHOMepHOE pacnpenenenue. HopmanbHoe
pactpenaenenue. [110THOCTh BEpOSTHOCTH HOPMAJILHOTO
[pacrpeesieHus.

Pacnipenenenusi, CBs3aHHbIE C HOPMAJIbHBIM.
Pacripenienenue Xxu — KBajpar.

Pacnipenenenue Penes. I'enepanus ofHOMEpHBIX
[pacrpeieIeHHi.

AJTOPUTMBI  peain3alliid, OCHOBAaHHbIE Ha MOJMHOMAX
HAWTY4IIero NpuOIKEeHNUS.

1-22

Teopernyeckue U IMOUPHYECKHE pacipeaeaeHus .
OmnucarenbHas CTaTHCTHKA: cpenHee 3HaYEHHE,
MaTeMaTHYeCKOe OXKMAAaHWEe, MEAMaHa, MOJA, TUCIIEPCHS,
CpenHee KBaApaTUYHOE OTKIOHEHHE, aCHMMETPHSI, DKCIIECC,
KOX(QQUIUEHT BapHalud, MUHHUMYM, MaKCHMYM, pa3Max
BBIOOPKH, MOMEHTBI PaCIIpeIeIICHHUSI.

BapuanmonHass ~ CTaTUCTHKA:  MapaMeTphl  KIJIACCOBBIX
MHTEPBAJIOB, TPYNINHPOBKA, (YHKIUH OSMIUPUIECKOTO
pactpeeneHus.

PamkxupoBaHue: TPOBEpKa CIy4alHOCTH BBIOOPKH U3
HOPMaJIbHOW COBOKYITHOCTH, PEMPE3EHTATUBHOCTH BHIOOPKH.
Kputepuu cornacusi. YpoBeHb 3HaunMocT. Kpurepuii

cornacust ITupcona ( y° -kputepuii).[Tapamerpuueckue

recTbl: t- kputepuit Ctelofenta, F- kputepuil. [IpoBepka
TUIIA pacIpenesICHNs SMIIMPUYECKHUX JaHHBIX.

[IpocTbIe U CIIOXKHBIE TUIIOTE3bI, KPUTEPUU COTJIACHS,
KpPUTEpUN OTKJIOHEHHMSI PaCIIPEACIICHAS] OT HOPMAJIBHOCTH.
Bepositnoctu ommbok | u Il pona (a.p).

1-22

CTAaTMCTHKH SMIIUPUYECKOT0 psija:

OnucarenpHas CTaTUCTUKA. BaprallMoHHas CTaTUCTHKA.
[TapameTpsl pacnpeesieHusl.

O1ieHMBaHUE MTapaMeTPOB paclpeieeHus IO BEIOOPKE.
MeToIbI OIleHUBAHUS:

a) OLICHWBaHUE MapaMeTPOB 110 KOHEYHOM BBIOOPKE.
0)o1leHIBaHKE 110 HEOTPAaHUYEHHO PACTyIlel BHIOOPKeE.
Bb100pKH M3 HOPMAJILHOTO paclpeaeIeHHS:
00JIbI1IME BEIOOPKHU U MPUOIUKEHHO HOPMAJIbHBIE OLIEHKU.
OneHka AMCTIEPCUH pacpeesICHuUsI.

T - kputepunii
F-kputepmuii
MeTo1 MOMEHTOB (Ha IpUMepEe HOPMAJIbHOTO

acrpeesIeHus).

1-22

MeTo KBAHTHJIEI.
OreHKa: coCTOSTEIIbHAs,
HECMCIIICHHAS.

D) PeKTUBHOCTD OIICHOK.

JloBepUTEIIbHOE OLICHUBAHMUE.

1-22




TOBEpHUTEIIbHAS 00J1aCTh,

TOBepUTENbHBIE Mpeebl. OleHKa MaKCUMAaIbHOTO
[PaBI0TI0 100U

Ulorapudmuuaeckast GyHKIUS TPaBAONOI00HS

[ 'paduueckuii ananu3 GyHKIIMU MPaBIOIIOA00HUS
Crnyuail HeIPEPHIBHOTO MapameTpa

JIByxMepHas pyHKIUS TpaBaomo100ms

3 Pacuinpenue NOHITHSI BPEMEHHOI0 Psjia.

[ IprMepbl BpEeMEHHBIX PSIIOB.

Bu1bl BpEMEHHBIX PSIIOB.

[lesn aHanM3a BpEMEHHBIX PSAJIOB.

Ctaguu aHaau3a BPEMEHHBIX PSJIOB :

MeTobl aHanKu3a BpEMEHHBIX PAIOB.
KoppesauoHHbIN aHaIu3.

CrieKkTpasbHbIN aHaIN3

CrnaxuBanue v GUIbTpanus

MoJenu aBTOpErpeccut U CKOJIb3AIEr0 CPEIHETO.
JleTepMUHUpPOBaHHAs U CllydaiiHasi COCTaBJIsIOLIast
BPEMEHHOI'O psJa.

AJIUTUBHAS U MYJIbTUIUIMKATUBHAS MOJIEJIH.
CriocoObl oncaHus 1eTePMUHUPOBAHHBIX KOMIIOHEHT
[Ipocreiimme monenu Tpenaa:

IMMHEHHas MOJEb,

[10JINHOMUAJIbHAS

iorapugmuyeckas

IorucTUYecKast:

['ommnepua :,

MeTo HaMEHbIINX KBaAPaTOB.

Y nanenue TpeHaa ¢ NOMOLIbIO Pa3HOCTHBIX ONEPATOPOB.
[IpeoOpazoBaHme MIKATHI.

Ulorapudmuueckoe npeoOpa3oBaHue.
[IpeoOpa3zoBanue bokca — Kokca.
Ulorapudpmuueckoe npeodpasoBanue

Psi11b1, MeEIOLIME OTpULIATEIbHBIEC 3HAYECHHUS.
Brigenenue ce30HHBIX 3G (HEKTOB.

Y naneHue ce30HHON KOMIIOHEHTBI.

Meton ckonb3sinmx cpeanux (M.c.c.)

MeraHHOE CTiIa)KUBaHHe

BbIuKCcIIeHNS CKOJIB3SIIEr0 CPEIHETO.

CBOMCTBO CKOJIB3SIIIIETO CPEAHETO

[ Iporao3upoBaHue.

1-22

7. IlepeyeHb NpPaKTHYECKUX 3aHATHI

TCMBI

Bcero-
JacoB

3aHA
THUSA

HaumeHnoBanwme npakTu4eckoi padoThI.
Borpocsl, orpabaTeiBaeMbIe Ha MPAKTHYECKOM 3aHATHH.

VYuebHo-
METO/1-
YeCKoe
obecme-
YeHHe

4

5

Odopmitenne rpadpukoB u rpadpudeckux oKoH — rpaduka Excel.
I'paduxa CUCTEMBI MATLAB: BBICOKOYpPOBHEBA,
JECKPUNTOPHAsI, CTIealIbHAs, aHUMAaIlOHHAs!, TpEXMepHasl.

1-22




MeToa HaMMEHBIINX KBAAPaTOB (JIMHEHHAs perpeccus).
ITonuaomMuanbHas alrpoKCuMalusa

1-22

["eHepatiuisi OTHOMEPHBIX pacHpeeICHUN.

PaBHOMepHOE pacnpenenenue. HopmanbHoe pacnpeeneHue.
[110THOCTH BEPOSITHOCTH HOPMAJILHOTO PaCHpe/IeIICHUS.
Pacnpenenenusi, cBsi3aHHbIE C HOPMAJIbHBIM:

pacnpezenenue xu — kBaapart. Pacnpenenenue Penes

1-22

Craructuku smnupudeckoro psjaa. [lapamerpsi
pacupeneneHus.

OrneHuBaHue MapaMeTPOB PACIIPEICICHUS IO BEIOOPKE.
Onenka nucniepcuu pacnpenenenus. T - kpurepuid F-
KpUTEpUH .

MeTo 1 MOMEHTOB (Ha IpUMepe HOPMAIILHOTO pacIpeICIeHHUs).

1-22

4,5

OneHka aucrnepcuu pacupenenenus. t - kpurepuit F-xpurepuii .
MeTtoa MOMEHTOB (Ha IpUMEpe HOPMAJILHOT'O PACHIPEETICHHS).
Kpurepuu cornacusi. Yposens 3HauuMocTi. Kpurepuii

cornacus ITupcona ( y° -kputepmit).
[Tapamerpuueckue tectsl: t- kputepuit CterosieHTa, F-

kputepuid. [IpoBepka THma pacnpeaeneHus: SMIUPUIECKUX
JTAHHBIX.

1-22

5,6

Br160pKHy 13 HOPMANBHOTO pacipeneaeH s : 00NbIINue BBIOOPKH
Y TIPUOIIMKEHHO HOPMAaJIbHBIE OI[CHKH.

Jlorapudmuueckas GyHKIMS MTPaBAONOI00US

['paduueckuii ananu3 QyHKIMHA TPaBIOIOI00Us

City4aii HenpepbpIBHOIO apaMmeTpa

JIByxMepHast pyHKIIMS TpaBAONOA00MS

1-22

6,7

IIpocreline Moienu TpeHaa:
norapudmuueckas
JIOTHCTUYECKas
['omnepua

1-22

7,8

6-7

MeTo HAaMMEHBIIUX KBaIPATOB.
Brinenenne ce30HHBIX 3G (HEKTOB.

VY nanenue ce30HHOM KOMIIOHEHTBI.
Merton ckonp3siux cpeanux (M.c.c.)
BrrancneHus: CKoNb3sIIero CpeHero.
CBOWCTBO CKOJIB3SIILIETO CPETHETO
[TporuosupoBanue.

1-22

8. IlepeueHnb 1a00paTOPHBIX PadOT (HE MPETYCMOTPEHBI YUEOHBIM IJIAHOM).

9. 3agaHus A CaMOCTOSITEIbLHON PaGoOTHI CTYIEHTOB

TEMBI

Bcero
JacoB

BOHpOCBI AJI1 CaMOCTOSATCIIBHOTO U3YUCHU A (SaﬂaHI/IH)

YuyebHo-
METONNYECKOE
obecrneueHne

CrartucTuyeckue METObI Uil 00pabOTKM TaHHBIX KaK
o6ubmmoteka BcTpoeHHbIX GyHkimi B Microsoft EXCEL

1-22

Cepaucel makera «STATISTIKAY

1-22

Cepsucsl maketa «SPSSy»

1-22

wWlwinN

Cucrema nporpammupoBanus 1 mojenupoanust «kMATLABY

1-22

4,5

Teoperndeckre ¥ SMIUPUICCKUE PACTIPEICTICHHUS.

OmnucarenbHas CTaTUCTHUKA: CpCaHCC 3HA4YCHUC,

1-22




MaTEeMaTHYECKOe OXKHJAHWE, MeIHaHa, MoJa, AHUCIepCHs,
cpelHee KBaJpaTUYHOE OTKIOHEHHE, ACHMMETpPHs, JKCLECC,
Ko3(ppULUMEHT BapualMyM, MHUHHUMYM, MaKCHUMyM, pa3Max
BbIOOPKHU, MOMEHTBI PACIIpEACICHUS.

BapuannonHnas CTaTUCTHKA: napaMeTpsl KJIACCOBBIX|
UHTEPBAJIOB,  TPYNIUPOBKA,  (PYHKIUH  SMIHUPHUECKOTO
pacnpeeleHusl.

PamxupoBanue: mpoBepKka  CIy4allHOCTH  BBIOOPKH W3
HOPMaJIbHON COBOKYITHOCTH, PENPE3EHTATUBHOCTh BIOOPKHU.

Kpurepun cormacus. YpoBeHb 3HaunMocTu. Kpurepuid
cornacust ITupcona ( y°-xpurepuii).[lapaMeTpUdecKie TECTHI:

t- kputepuit CteronenTa, F- kputepuit

1-22

10

[TpoBepka THIa pactpeeICHUs SMITUPUUECKUX JTaHHBIX.
[IpocThbie U CIOXKHBIE TUIIOTE3bI, KPUTEPUH COTJIACHS, KPUTCPHH
OTKJIOHEHHS pacrpesiesieHusi OT HOPMaIbHOCTH. BeposTtHocTH
omm6ok | u Il pona (a,p).

CTaTUCTUKU SMITUPUICCKOTO Psija:

OrnucarenbHas CTaTUCTUKA. BapualiionHas CTaTHCTHKA.
[TapameTpsl pactpeneneHus.

OueHuBaHue mapaMeTpoB pacipeieeH s 0 BEIOOPKeE.
MeTo/ibl OIlCHUBAHUS: OILICHWBAHUE MApPaMETPOB IO KOHEYHOMH]
BHIOOPKE; OLICHUBAHKE 110 HEOTPAaHHUUEHHO PACTyIIeH BRIOOPKE

1-22

Pacmmpenue noHsATus BpeMEHHOTO pAJa.
IIpuMepsl BpEMEHHBIX PSIIOB.

Buapl BpeMeHHBIX psAIOB.

Ilenn ananM3a BPEMEHHBIX PSAIOB.
Cragun aHanu3a BpEMEHHBIX PSAJOB :
MGTOZ[BI aHaJIn3a BpECMCHHBIX PAT0B.
KoppensiuroHHbIi aHanus.

1-22

10

CriekTpanbHbIN aHaAIN3
CrnaxxuBanue u QuIbTpaus
Mopnenu aBTOpErpeccun U CKOMB3AIIEro CPEAHETO.
JleTepMuHUpOBaHHAas U CilydaiiHasi COCTABIISIONIAs BPEMEHHOIO
psna.
AJIMTUBHASL U MYJIbTUTUTMKATUBHAS MOJIEIIH.

CriocoObl onycaHus 1eTePMUHUPOBAHHBIX KOMIIOHEHT

1-22

20

BrinonHeHne KOHTpoIbHON paboTh

1-22

Bcero

92

10. PacueTHo-rpajduyueckas padora
BUJI pabOT HE MPETYCMOTPEH yUEOHBIM TJIaHOM

11.KypcoBas padora
BUJ] pabOT He MPEeAYCMOTPEH YUeOHBIM IJIAHOM

12 KypcoBoii npoekT
BUJ paboT HE MPEAYCMOTPEH YUeOHBIM IJIAHOM




8

13. ®oH OLEHOYHBIX CPEACTB AJIsl IPOBEACHUs] POMEKYTOUYHOM aTTecTANU 00y4al0IMXCsl

Mo ITMCIHMIIJIMHE

B mporecce ocBoeHmsi 00pa3oBaTENbHON MPOrpaMMBI Y OOYYaromIerocss B X0l H3yYCHHS
muctummuael b.1.2.17. «KommbroTepHas 00paOoTka ASKCIIEPUMEHTAIBHBIX JaHHBIX» JIOJDKHBI OBITh
chopmupoBansl odmenpodeccnonansubie kommereHiuu OITK-1 u OITK-9.

Yposuu ocBoenust komrerenuun OITK-1

uanexc
OIIK-1

DopMynUpoOBKa:
CriocobeH MPUMEHSTh €CTECTBEHHOHAYYHBIE U OOMIEHHKEHEPHBIE 3HAHS, METOIBI
MaTEeMaTHYECKOT0 aHAIHM3a U MOJISITUPOBAHUS, TEOPETUICCKOTO U
AKCIIEPUMEHTAIBHOTO MCCICIOBaHMS B TPO(eCCHOHATBHON CATENBHOCTH

Crynenn

YpOBHEU

OCBOCHHA KOMIICTCHIIMNA

OTnnunTensHbIC TPU3HAKH Texnomorun CpencrBa u
(hopMupoBaHUsI TEXHOJIOTHH
OIICHKHU

IToporossiii

(YnoBIETBOPUTETHHBIN)

IIpakTHueckue
paboThI ¢
HCTIOJIb30BaHUEM
AKTUBHBIX U
MHTEPAKTUBHBIX
MIPHEMOB O0yUYECHUISI.
CamMocTosTenbHas
pabota

TectupoBanue,
IIpakTuueckue
3aHATHSA

3HaeT OCHOBHBIC ITOHATHA TCOPHUHU
BEPOATHOCTEN U MaTeMaTHYECKON
CTaTUCTUKH, TUCKPETHON MaTEeMAaTHKH,
HO HE MOXXCT OLICHUTH UX POJIb B
KOMITHIOTEPHOI 00paboTKe
9KCIIEPUMEHTAILHBIX JAHHBIX; OCHOBBI
KOMIIBIOTEPHOM TpaduKu, HO HE MOXKET
c(hopMyIHUPOBATH 3HAYNMOCTh
BU3YyaJIU3allMU JIaHHBIX B MPOIIECCE UX
00pabOTKH 1 aHAJIN3a

YMeeT HCMONB30BaTh OTPAHUUCHHBIH
KPYr BEPOSTHOCTHBIX MOJENeH IS
KOHKPETHBIX TPOILECCOB U MPOBOIUTH
HEO0XO0IUMBIE PACUECTHI

BrnaneeT: orpaHHYEHHBIM KPYTOM
OCHOBHBIX TIPHEMOB KOMIIBIOTEPHOI
00pabOTKH SKCIIEPUMEHTAITBHBIX
JAaHHBIX 1 MOJCJINPOBAHUA

[IponBuHyTHII
(xoporo)

3HaeT OCHOBHBIC TIOHATHUS TEOPHUU
BEpPOSITHOCTEN U MAaTEMaTUUYECKOM
CTaTHCTUKH, TUCKPETHON MaTeMaTHKH,
HE B IIOJIHON Mepe OLIEHUBAs MX POJIb B
KOMITBIOTEPHOI 00paboTKe
9KCIIEPUMEHTAIBHBIX JaHHBIX; OCHOBBI
KOMIBIOTEPHOU TpaduKu

YMeeT WuCHOib30BaTh HE  TOJTHBIN
Ha0Op BEPOSTHOCTHBIX MOJEICH st
KOHKPETHBIX MPOIIECCOB M IPOBOJIUTH
HEO0OXO0IUMBIE PACUYETHI

Brnageer: He moHEIM HAOOpPOM
OCHOBHBIX IIPUEMOB KOMITbIOTEPHOM
00pabOTKH 3KCTIEPIMEHTATBHBIX
JTAHHBIX U MOJICITMPOBAHUS

TectupoBanue,
IIpakTuueckue
3aHSTHS —
nabopatopHbie
paboTs

Bricokuii
(oTnmuHO)

3HAaeT OCHOBHBIE TOHATUS TEOPHUU
BEPOATHOCTEN! W MaTreMaTH4ecKOu
CTaTUCTUKHU, TUCKPETHON MaTeMaTHUKU;
OCHOBBI KOMITBIOTEPHOM rpaduKu
YMeeT HCIONb30BaTh BEPOSITHOCTHBIC
MOJEJIH JUIs1 KOHKPETHBIX MPOLIECCOB U
ITPOBOIUTH HEOOXOAUMEIC PACUETHI
Bitaneer OCHOBHBIMU IpHEMAMU
KOMITHIOTEPHOU 00pabOTKH
SKCIEPUMEHTAIbHBIX JAHHBIX U

TectupoBanue,
IIpakTnueckue
3aHATUA




MOZACIIUPOBAHUSA

YpoBuau ocBoenus komrereHmu OITK-9

Wnnexc
OIIK-9

DopMynHpOBKa:
CIIOCOOHOCTH OCBaMBATh METOUKH MCIIOIB30BAHUS IPOTPAMMHBIX CPEJCTB IS
pelIeHus MPaKTUUECKUX 3a/1a4

Crynenn ypoBHEH
OCBOCHUSI KOMITETCHIINH

OTInuuTebHBIC IIPU3HaKH

Texnonornn
(opMupOBaHUS

Cpencrsa u
TEXHOJIOTHH
OIICHKH

IToporoBbiii
(YIOBIETBOPUTETHHBIN)

3HaeT BO3MOKHOCTH COBPEMEHHBIX ITaKETOB
MIPUKIATHBIX KOMIBIOTEPHBIX IIPOTpaMM ISt
00pabOTKH 3KCIEPHUMEHTAIbHBIX JAaHHBIX, HO
HecIoco0eH OIICHUTH u Ha3BaTh
OTIIMYUTEIIbHBIE 0COOCHHOCTH

YMeeT NpUMEHSATh CUCTEMBI KOMIIBIOTEPHOU
MaTCMaTUKKU [OJIs1 PCIICHUA OIrpaHUYCHHOI'O
Kpyra 3amad 0O0pabOTKH SKCIIEpUMEHTATBHBIX
JAaHHBIX 03 BU3yallu3alliu Pe3yJIbTaTOB
Bnaneet orpaHuYeHHBIM KPyIrOM OCHOBHBIX
MIPHEMOB KOMITLIOTEPHOI 00pabOTKH
9KCIIEPUMCHTAILHBIX JAHHBIX H
MOJICTTUPOBAHUS

IIponBuHYTHII
(xoporo)

3HaeT BO3MOYKHOCTH COBPEMEHHBIX IAKETOB
NPUKJIAJIHBIX KOMIBIOTEPHBIX TPOTpaMM ISt
00pabOTKH JKCIEPUMEHTAILHBIX JAHHBIX, HO
Ha3bIBACT qacCTb OTINYHUTECIBbHBIX
0COOCHHOCTEMH

YMeeT NpPUMEHSTh CHCTEMBI KOMIBIOTEPHOM
MaTe€MAaTUuKU [Jid PCHICHUA OrpaHUYCHHOI'O
Kpyra 3aja4 oO0paboTKH JKCIEePUMEHTAIBHBIX
JTaHHBIX

Biiageer He MOJIHBIM HAOOPOM OCHOBHBIX
MIPUEMOB KOMITBIOTEPHON 00paboOTKH
IKCTIEPUMEHTAIBHBIX JaHHBIX U
MOJICTTHPOBAHUS

Bricokuii
(oTnIuHO)

3Haet BO3MOKHOCTH, OTJIMYUTEIbHBIC
0COOEHHOCTH COBPEMEHHBIX MaKeTOB
MIPUKJIATHBIX KOMIBIOTEPHBIX IMPOTPaMM IS
00pabOTKH 3KCTIEPIMEHTAIBHBIX JaHHBIX
YMeeT NpUMEHSTh CUCTEMbBI KOMIIBIOTEPHOU
MaTeMaTHKH Il PEIIeHUs 3a/1a4 00padoTKu
AKCIIEPUMEHTANBHBIX JAHHBIX U BU3yaIH3alliu
pe3yIbTaTOB

Bnageetr ocHOBHBIMU TIpreMaMu
KOMITBIOTEPHOI 00paboTKH
SKCIIEPUMEHTAIBHBIX JaHHBIX U
MO/JICJINPOBAHUS

IIpakTrueckue
paboTsI €
HCITIOJIb30BAaHUEM
AKTUBHBIX U
WHTEPaKTHBHBIX
IIPUEMOB
oOyueHusl.
CamocrosiTenbHast
paborta

TectupoBanue,
IIpaktuueckue
3aHATHA

TectupoBanue,
IIpakTuueckue
3aHATUA

TectupoBanue,
IIpakTnueckue
3aHATUA

1. I'paduka cucTemsl

TpexXMepHasl.

Bonpocsl a4 3a4uera

MATLAB: BeicOKOypOBHEBaS,

JECKPUIITOpPHAS,

crielnyaabHasi,

aHUMallMOHHAaA,

2. TlomuHOMHUANBbHAS AIIPOKCUMAIIUS: TOJIMHOM, OOpAIIEHHBIH MMOJMHOM, WHTEPIOJSAIHOHHBIA MHOTOUYICH

Jlarpanxa.
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Meron HaNMEHBINIUX KBapaToB (THHEHHAs perpeccus ).l apmMmonndeckuii anaim3 (Ha ocHobe MHK).
[TonmmHOMMamsHAs anmpokcumartis mo MHK. DkcroneHmanbHO-CTeIeHHAS alpOKCHMAITHS.
[Tnanupyemspiii sxcniepuMenT. [lomHbBIN opTOoroHaNBHEIHN 1aH. [IpoOHas penyrKa MoJHOTO MUIaHa.
OyHKMK pacnpeaescHus 1 o0paTHble PyHKIMN pactpeaeIeHusl.

OpHOMEpHBIE pacTpeieleHNs: HeNPEePBIBHBIE paclpeieieHus, JUCKPETHBIE.

PaBHOMepHOE pacnipenenenue. HopMansHoe pacnpeneieHue.

[110THOCTH BEPOATHOCTH HOPMAJIBHOTO PACIIPENEIECHHUS.

Pacnpenenenusi, cBsizaHHbIe ¢ HOpMaIbHBIM. Pacnipenienenue xu — kBajapar. Pacnpenenenue Penest.
I'eHepanyst OTHOMEPHBIX PACOPEACICHUN. AITOPUTMBI PEATU3ALMK, OCHOBAaHHBIE HA OJIMHOMAX
HAMITYYIIETo MPHOINKEHUS.

Teopernueckue u SMOMPUIECKHUE PACIIPEIEIECHUS.

OmnmcarenpHasl CTAaTUCTHKA: CpelHEe 3HAUYEHUE, MaTEMAaTHIECKOe OKHIaHHMe, MeInaHa, MOJAA, AUCIIePCHS,
CpeAHee KB3JApaTHUYHOE OTKIIOHEHUE, aCHUMMETpHs, OJKciecC, KOI(P(GUIMEHT BapHalul, MUHHMYM,
MaKCUMYM, pa3Max BEIOOPKH, MOMEHTHI pactipeiesICHHs.

BapuarnmonHnas cTaTucTika: mapaMeTphl KJIaCCOBBIX WHTEPBAJIOB, TPYNIHPOBKA, (YYHKIIHH SMITUPHIECKOTO
pacrpeneneHusl.

PamxupoBanue: mpoBepka c1y4aifHOCTH BEIOOPKH U3 HOPMAaJIbHOIM COBOKYITHOCTH, PETIPE3CHTATUBHOCTh
BEIOOPKH.

o 2
Kpurepunu cornacusi. Yposens 3Haunmoct. Kpurepuii cornacust [lupcona ( y° -

kpurepuii).Ilapamerpuueckue Tects: t- kpurepuii CThroneHTa, F- kpurepuii.

IIpoBepka THma pacrnpeneneHns SMINPUIECCKUX TaHHBIX.

[IpocTeie U coKHBIE TUIIOTE3BI, KPUTEPUU COTIIACHS, KPUTEPUH OTKJIOHEHHS pacIipeiesIeHus OT
HOopMabHOCTH. BepostHoctu ommbok | u Il pona (a,f3).

CTaTHCTHKY SMIUPUYIECKOTO Psa:

OnucarenpHast cTaTUCTHKA. BaprannoHHas CTaTUCTHKA.

ITapamerpsl pacnpeneneHus.

OneHuBaHME IapaMeTPOB paclpeieseHus 0 BEIOOPKeE.

MeTopl OLIeHUBaHMs:a) OLIEHUBAHUE ITapaMETPOB 110 KOHEYHOH BHIOOpKE.0)OLEeHUBAaHHUE 10
HEOTPAaHUYEHHO PacTyliel BEIOOPKeE.

Br100opky 13 HOpMAITEHOTO pacipe/ielIeHHs: 00bIINe BEIOOPKU U IPUOIIKEHHO HOPMAIIbHBIE OIICHKH.
Onenka aucnepcun pacupeaenenus. T - kpurepuit F-kpurepuii

MeTtoa MOMEHTOB (Ha MpUMepe HOPMAJIBHOTO PACIIpeIeeHNs).

Merton kBanTHIeH. OLieHKa: cocTosTeNbHasI, HecMeneHHast. D) ()EeKTUBHOCTD OIIEHOK.

JloBepuTenpHOE OLIeHHBAaHHE. JOBEPUTEIbHASL 00JIaCTh, JOBEPUTEIIBHbIE ITPEIEIbI.

Onenka MakcuManbHOTro npaBaonogoduslorapudpmudeckas GyHKIMA TpaBIONOA0OHS

I'paduueckuii ananm3 GpyHkmuy npasaonogodus. Ciydaii HeMpepsIBHOTO apameTpa

JByxmMepHast GyHKIHS TPaBIONOI00HS

Pacmmpenue nonsatus BpeMeHHOTO psiga. [IpuMepsl BpeMEeHHBIX paa0B. BUbI BpEMEHHBIX PSIIOB.

enu ananuza BpeMeHHBIX psaoB. CTaauu aHAN3a BPEMEHHBIX PSIIOB :

MerTop! aHaM3a BpeMEeHHBIX panoB. Koppensunonssiil ananu3. CrnekTpanbHblil ananu3. CriakuBaHue U
(bunpTpaus

Mopenu aBTOPErpecCHy U CKOJB3SIIIETO CPETHETO.

JeTepMuHIpOBaHHAS U CITydaiiHasi COCTABIIAIONIAS BPEMEHHOTO psiia. AITUTHBHAS U MYJIbTUIUINKATHBHAS
Mozesn. CriocoObl onucaHus AeTePMUHUPOBAHHBIX KOMIIOHEHT

[pocreiimme monenu Tpenna: auMHEHHAs MOJEIb, TOTMHOMHUAIBHAS: JIOTapUPMHUIECKast JIOTUCTUUECKas:
T'omnepua .

MeTto HAMMEHBIIMX KBAAPaTOB. Y aJieHHe TPEHa C TOMOIIBIO Pa3HOCTHBIX OIEPaTOPOB.
[IpeoOpazoBanue mwkaisl. Jlorapudhmuueckoe npeodpazosanue. [IpeodpazoBanne bokca — Kokca.Psiapl,
HMMEIOIINe OTpUIaTebHbIC 3HAYCHHUS.

Brienenue ce30HHBIX 3G GEKTOB. Y IaneHne ce30HHOH KOMITOHEHTHI.

Mertoa ckonp3simux cpeauux (M.c.c.) MeouaHHOE CriaKMBaHHE BBIYMCIEHUsS! CKOJB3SILEro CpPEeaHEro.
CBOMCTBO CKOJIB3SIILErO CPEAHETO

TecToBBIE 3aJaHUS 10 TUCHHUILIIMHE

Ouenounvie cpedcmea Onsa meKyuie2o KOHmMpOJia ycneeaemocmu, RPOMeHCYymouHou ammecmayuu no
UMo2am 0C60eHUA OUCUUNIUHBL U YUeOHO-MemOoouuecKoe obecneueHue camocmoamenbHoi pabomel
CMmyoenmog



11

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISIETCS 110 PE3yIbTaTaM BBIMOJTHEHUS IPAKTHUECKUX
(KOMITBIOTEPHBIX ) padOT, IPEAYCMOTPEHHBIX YUSOHOUW MPOrpaMMON.

O1eHOYHOE CPEACTBO KOHTPOJISl YCIIEBAEMOCTH IMPEICTABISAET CO00M TecT, CHOPMUPOBAHHEIN Ha
OCHOBE  JUAAKTUYECKOTO  MHUHHMyMa  COAEp)KaHUS  y4eOHO—00pa30BaTENLHOTO  MOMYII,
IPEJICTABIEHHOTO B paboyeli yueOHOM mporpamme  (IIpUMepHOE COJEPIKAHHME MPEICTABIECHO B ITyHKTE
7). OlueHKa OTBETOB HA TECT OCYLIECTBISETCS 10 CIEAYIOIIEH CXeMe . IIPaBHIbLHBIE OTBETHI MEHEE YEM
Ha 70% BompocoB Tecta M P WU B O A A T K OLUCHKE «HE 3aUTCHO» - JIUCHUILUIMHA CUYUTACTCS HE
OCBOGHHOM, TpaBWIbHBIE OTBeTHl Oosiee yem Ha 70% BOMpOCOB TecTa - K OLEHKE «3a4TeHO» -
JTUCIUTUIMHA CYUTACTCS OCBOCHHOM.

Ykpynuéunwiit nepeuensv 6onpocos 011 nodzomoeku K 3aueny

1. O0630p cucTeM KOMIBIOTEPHON MaTEMaTHUKH.

2. MopenupoBaHue ciiy4yalHbIX BEJIMUMH, 33JIaHHBIX Pa3JIMYHBIMU BEPOSATHOCTHBIMHU
pacupeneneHusIMU.

3. OneHKH «MCTUHHOT0Y» 3HAYeHHs U MHTEpBalIbHAS OLIEHKA MPU 00paboTKe
9KCIIEPUMEHTAJIbHBIX JIaHHBIX.

4. Kpurepuu npoBepku rumnores.

S. [IpoBepka runoTessl O TUIE BEPOATHOCTHOIO PACIPEIEICHUS.

6. Jlunelinas perpeccusi.

7. Henuneinas perpeccus.

fpumMmepb HEKOTOPbLIX BONPOCOB 3KCNpecc - TecCcTa
oA npoBeapeHWA
TeKywero KOHTpoONnA B npouLecce MW3ayveHwums
ANWC UMD WUHDBLI.

1. I3MepeHue oIHOM U TOM K€ BEJIMYHMHBI B IKCIIEPUMEHTE, IPUBOJISIINE K TIOIYYEHHUIO HAO0opa TaHHBIX, PHHSTO
Ha3bIBATH:

O Ipsmeimu

O Oownoxpammuvimu

O Mnocoxkpammuvimu

O Kocsennvimu

2. BennurHa, 3aKOHOMEPHO MEHSIOMIASCS ¢ TSUSHHUEM BPEMEHH BCIICACTBUE NPOIIECCOB, MPOUCXOISIINX B
HcciIcayeMomM 06'LCKTC, HA3bIBACTCA:

O IHocmosannoiu

O Cryuaunoi

O Ilepemennoi

O Hecmabunvuou

3. BeposiTHOCTh TIOTIaJaHNsI 3HAUCHHST U3MEPSIEMON BEJTMUMHBI B HEKOTOPBIN HHTEPBA 3HAUYCHHUI UMEHYETCSI:
O Josepumenvhoii
O Hopmanvnot
O Jdocmoseproii
O Cymmapnou

4. TIpu MaioM KOJIMYECTBE U3MEPEHUH ISl OLIEHKU «MCTUHHOT0» 3HAYEHHUS M3MEPSIEMON BEMUMHBI HEOOXOUMO
YUUTHIBaTh KO3 PUIIMeHT:

O Iupcona

O Quwepa

O Cmsrooenma

O Cnupmena



5. [IpuBeauTe B COOTBETCTBHEC BH/IA HETMHEHHON 3aBUCIMOCTH BHTY ITOIYYaeMOU B pe3yibTaTe JTNHEApU3aIlin

JIMHEWMHON 3aBUCHMOCTH:

1. Y=ax’

2. Y=ae™

3. Y=ae™

4. Y=x/(a+bx)

SN

Yi=ax'+b

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

6. BepOHTHOCTB OTBCPTHYTH HYJIEBYIO I'MIIOTE3Y, KOrJa OHa Ha CaMOM J€JI€ BEpHA, Ha3bIBACTCS:

O Owubkoi | pooa

O Owubkoit 1l pooa

O Ilpomaxom

O Ipybou noepewnocmoio

7. HaliaiuTe cooTBeTCTBHE MEKIY KOJOM H ero rpadguyeckoii nurepnperaunueii 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(pl,x1)
>>y2=polyval(p2,x1)
>>y3=polyval(p3,x1)
>>y4=polyval(p4,x1)
>>plot (x1,y1,x1,y2,x1,y3,x1,y4)

0)

1

M /ﬁ%

o

R L L L L L L L L
1} 1 2 3 4 5 B 7 g 9 10

Interpoliacia procedurol SPLINE

%h\

12
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Bonpocsl TecTa 1u1s1 32a4€Ta M0 AMCHUILIHHE

1. 3mepeHue oHOI M TO¥ Ke BEJIMYMHBI B IKCIIEPUMEHTE, IPUBOAAIIMNE K MOJYYeHHI0 Ha0opa
JAQHHBIX, IPUHATO HA3BIBATh:

O Ipameimu

O Oonoxpamnvimu

O Mruozoxkpamnuvimu

O Koceennvimu

2. BeinunHa, 3aKOHOMEPHO MEHAIOLIASICSA ¢ TeYeHHEeM BPpeMEHH BCJIeICTBHE MPOIECCOB,
MPOUCXOISIIIKUX B HCCJIEyeMOM 00bEeKTe, HA3bIBAETCSI:

O Hocmoannou

O Cayuainoi

O Iepemennou

O Hecmaobunvnou

3. BeposiTHOCTH MoONAaIaHUsI 3HAYEHHUS U3MePsieMOii BeJIMYMHBI B HEKOTOPbIH HHTEPBaJI 3HAYEHMIi
UMEHYeTCsI:

O Jlosepumenvnoi

O Hopmanvuou

O Jocmosepnon

O Cymmapnoii

4. TIpu MajI0M KOJIMYeCTBE H3MePEHHI ISl OlIEHKH «HCTHHHOI0» 3HAYEHHUS M3MepsieMOoi
BeJIMYMHBI HEOOXOUMO YUUTHIBATH KO3 (PUIHEHT:

O Hupcona

O @uwepa

O Cmorooenma

O Cnupmena

5. BeposSITHOCTH OTBEPTrHYTH HYJIEBYI0 THIIOTE3Y, KOT/Ia OHA BePHA HA3bIBAETCS:
O Owuokoii | pooa
O Owuékoii 11 pooa
O Ipomaxom
O I'pybou nocpemunocmoto

6. ILnoTHOCTH BEPOAATHOCTH HOPMAJIBHOIO pacnpeae/eHusl HMeeT BU:

O a
1 x—1)?
Fu;8%) =——exp L)

N27S 2657

—0< X <400, —0< [U<+%0, §>(
O 6

F(x; 1;0°) =P{§(ﬂa52) <x}=

O e
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2
F(z)= exp| —— |du

i

7. OcHOBHOI1 3a1a4eil aNMPOKCUMAIIUM SIBJISIETCS:

a. a) mocrpoeHue NpudOIMKeHHON (GyHKIMHU, B HeJoM HamboJiee OJIM3KO NMpoXoAsiieil 0KOJIO
JAHHBIX TOYEK WU 0KO0JIO JAHHOH HenpepbIBHOW QYHKIIUM;

b. ) oTbickaHMe MPOMEKYTOYHBIX 3HAYEeHMiT (PYHKIHH BHYTPH HHTEpPBaja MO MMEIOIIHMCS
3HAYEHHMSAM B Y3JIOBBIX TOUKAX;

C. B) OTBICKAaHHEe 3HavYeHHe (YHKIUM BHe 32JJaHHOI0 HMHTEpPBaJIa IO HMMEHIIUMCH JAHHBIM
BHYTPH HHTEpPBAJIa;

d. r) npouecc HaX0KAeHUs 3HAYEHUH X 1O 3aIaHHBIM 3HAYEHHSIM Y.

8. dyHKIHOHAJ, MOAJeKANMI MUHUMH3AIUN B MeTo/le HauMeHbuX KBajapaTtoB (MHK), umeer
BH/I:

e. a)
n

S(a,b,c)= Z[yi —(ax? +bx; +x )]2

i=1
f. 6)

S(a,b)= [y, (ax, +b)]2

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

S(a,b,c,...):iz:[yi ~p(x.ab.c,.)]

9. Mo:xHO ¥ TIPH aANNPOKCHMAIMH TOJHHOMOM Ta0JIUYHO 3aJaHHON (YHKUHM o00ecneYyuTh
NPOXO0KIeHHE ANMPOKCUMHUPYIOLIe PYyHKIIUM TOYHO Yepe3 Bce TOUKHU?
I. a) MOKHO, B 00IIIEM CJIy4yae, eCJId 3a1aTh CTelNeHb anNpPOKCHMHUPYIOIIEro MOJHHOMA PaBHOI
HOMepPY MocJeHel TOYKHU (ecid HyMepanusi TOYEeK HAYMHAETCSl ¢ HYJIs1), OJTHAKO B
ITOM cjydae annpoxkcuMupymomasi QyHKUIus NpeBpaiiaeTcs B HHTEPNOJISIIIUOHHYIO;
J. 0) HeIb3s1;
K. B) HeM3BeCTHO, TPeOyeTCsl yTOUHEHHeE /IJIsi KOHKPETHOTrO CJIy4ast;
) 14, 3TO BO3MOKHO, HO TOJIbKO JJI5 0JIU3KUX TAOJUYHBIX 3HAYEHU 1.

10. Bcerga m yBeiM4YeHHe CyMMbI KBA/IpaTOB OTKJIOHEHUI COOTBETCTBYeT XylIleil 0JIM30CTH
HCXOIHOM M aNNPOKCUMHPpYOmeH pyHKuuii?
M. a) HeT, He BCerJa yBeJMYeHHe CYMMBbl KBA/JPaTOB OTKJOHEHHH COOTBETCTBYeT XyJIIeH
0/1M30CTH UCXOHOI U ANNPOKCUMUPYIOLIEeH (PYHKIMH;
n. 0) na, Bceraa;
0. B) HEH3BECTHO, TPedyeTcs YTOUHeHHe /15l KOHKPETHOI0 CJIy4as;
p. r) 1a, TO BO3MOKHO, HO TOJILKO AJI51 OJM3KUX TA0JTHYHBIX 3HAYEHH .

11. MoxkHo M ¢ TMOMOIILI0 MeTOJAa HaMMEHBIIMX KBaJAPaTOB HAWTH NapaMeTpsbl
HENOJMHOMHUAJIBLHOM annpoKcUMMUpywied pyHkuuu?
g. a) MO’KHO HAWTH MapaMeTpbl B IPUHIUIIE JIO00H annpoKcuMupywomeil pyHkuuu;
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r. 6) Her;
S. B) HEH3BECTHO, TpedyeTcs YTOUHEeHHe /15l KOHKPETHOI0 CJIy4asi;
t. r) 1a, 3T0 BO3MOKHO, HO TOJIbKO sl OJIU3KNX TA0JUYHBIX 3HAYEHH .

12. B yem oT/INYMe MPUMEHEHUSI METO1a HAUMEHbIIUX KBA/PATOB MPHU HUCMOJIb30BAHNH B KaUecTBe
annpoKkcuMupyomeil GyHKIUU MOJIUHOMA U MOKAa3aTeJabHO GyHKumu?
U. a) NpM MCMOJb30BAHUN B KayeCcTBe aNNpPOKCUMHUPYOUeld (GyHKUMH, B KOTOPYI0 HCKOMBbIE
napaMeTpbl BXOASAT HeJMHEHHO, CHCTeMa HOPMAJBbHBIX YpPaBHeHWHl Oyjaer
HeJIMHEHOM M e¢ pellleHUue He BCeria BO3MOKHO HAWTH AaHAJIMTHYCCKHU
V. 0) HeT HUKAKHUX OTJIHYMIA;
W. B) HEH3BECTHO, TPeOyeTcsl YTOUHEHHUeE /1151 KOHKPETHOI0 CJIy4asi.

13. B kakoM cjiyyae CHCTeMa HOPMAJILHBIX YPABHEHHMH MOJy4YaeTcsi JUHEHHOH OTHOCHTEIbHO
HCKOMBIX KO3 PuuneHToB?
X. a) cHcTeMa HOPMAJbHBIX YPaBHEHHMil MOJIy4aeTcs JIMHEHHON TOJbKO B ciaydae, KOIjaa Nnmpu
KBaJpAaTH4HOI Mepe OJM30CTH NapaMeTpbl B ANNPOKCHMHUPYHIIYI (QYHKIHIO
BXOJST JIMHEHHO;
y. 0) HeM3BeCTHO, TpedyeTcsl yTOUYHEeHHe JI KOHKPETHOI0 CJIy4ast;
Z. B) BJIIOOOM cjiyuae;
aa. I') 3TO BO3MOKHO, HO TOJIbKO JJisl OJIU3KHX TAOJUYHBIX 3HAYECHHUIA.

14. Cuctrema HopmabHbIX ypaBHeHuit B MHK 1uis simHeiiHoM GyHKIMH MMeeT BH:

bb. a)

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

cc.0)

N\

o —ZiZil:[yi —(ax, +b)|x =0,

% = _Zg[yi —(axi +b):| =0,

15. Cuctema HOpMAJILHBIX YPABHEHHUH A1 KBAAPATHYHOH QyHKIIMH MMeeT BH/L:

ee.a)
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0S C

= _zg[yi —(ax +b)|x =0,
\

0S :

~ _ZZ[yi —(ax;+b) [=0,

o) }
g_zzzn:_yi ~(axt +bx +c) [x? =0,
Eh B
%:Zn:_yi —(axt +bx +c)[% =0, ¢
Eh B

%:i_yi ~(ax? +bx +c)|=0,
i-l - J
99. B)

S(a,b,c)= Z[yi —(ax} +bx; +x )]2

16. B kakom ciydae He yJaacTcsl HOJYYHUTh HCKOMble KOI(PPUIHEHTHI HENoCpPeACTBEHHO W3

pelIeHHs CHCTeMbI HOPMAJILHBIX YpaBHEeHHi?
hh. a) B ciIyvae, KOI/1a CHCTEMAa YPaBHEHUH CHJIbHO HeJIMHeiHa;
ii. 0) HeM3BeCTHO, TPedyeTcsl yTOYHEHHE IJIsi KOHKPETHOIO CJIy4asi;

jj. B) B J11060M ciry4ae;
kK. r) 3TO BO3MO3KHO, HO TOJIHLKO /151 OJIM3KHX TAOIMYHBIX 3HAYEHHUIA.

17. Koa¢puuueHT napHoii Koppeasiiuy A5 OLeHKH CTeleH! CBA3M NMPH alMPOKCUMAIMH JaAHHbIX
JINHEIHOH 3aBHCHMOCTHI0 NOACYUTHIBACTCS MO (hopMmy.ie:

. a)
nZYi i_zxizyi
i—1

i= i=1

R= ng){f(g;'jg % ngyiz_(gyiJZ %
mm. 0)

i(Xi_§)2

=1 N

R =

nn. B)
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;VV' (Xi_i)

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

18. IIpuBeauTEe B COOTBETCTBUE BU/IA HEJIMHEITHOW 3aBUCMMOCTH BH/AY N0Jy4aeMoii B pe3yjabTaTe
JINHeAPU3aluM JTUHEeHHOH 3aBUCHUMOCTH:

5. y=ax” 0. yl'=ax '+b

6. y=ae™ e. Ln(y)=bx+Ln(a)
7. y=ae”™ are. Ln(y)= Ln(a)+b-Ln(x)
8. y=x/(atbx) 3. Ln(y)= Ln(a)+bx

2

. =X X
19. HajiTu yrJjibl, o KOTOpbIMH napado.a y nepeceKaer ocb adbcuuce.

3n . m
pp. a4 4
r._Tm
. 62 2
rr.sB) 30; 20
ss. 1) 405 50
Ly =X —4X+2
20. CocTtaBbTe ypaBHeHHUs KacaTeJbHbIX K KPUBO# , IPOXOAAIUX Yepe3 TOUKY
(4;1)
tt. a) y=2x-7; y=6x-23
uu. 0) y=7x-2; y=23X-6
V. B) Y=7X; y=23x
WW. r) y=2X; y=6x

f(X) =2sin(x) —5x |

21. Haiigure yrioBoii ko3ppuumneHT KacaTebHOH K rpaguky GyHKIHN
TO4YKe ¢ adcuuccoit x0=0

XX. a) (-2)
yy. 0) (2)
zz.B) (0)

aaa. r) (-3)

f(x)=x"-3x*-11

22. Haiigure yrioBoii ko3(ppunmneHT KacatebHOH kK rpaguky GyHKIMN
TO4YKe ¢ adcuuccoi x0=2

bbb.  a)0
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ccc. 0) (-11)
ddd. B) (-15)
eee. r) (-26)
_X+2
23. B kakHuX TOYKAX KacaTeJlbHasi K rpaQuKy pyHKIUH X—2 oGpasyer ¢ ocsi0 Ox yrou 135°?
fff. a) (0;-1) u (4; 3)
ggg.  6) (i) n(-1;0)
hhh. B) (4;-4) u (05 0)
li.r) (0;-4) m (05 1)
24, UaTepnoysiuus — 3TO:
11J- a) OTbICKAHUE NPOMEXYTOYHBIX 3HAYeHMii (YHKIMU BHYTPH HHTepBaja IO
HMEIIMMCS 3HAYEHUSIM B Y3J10BbIX TOUYKAX;
kkk. 0) oTbickaHue 3HAYeHWIl (GYHKUMM BHe 3aJ]aHHOI0 HWHTEPBAaJa MO HMMEIIUMCS

JAHHBIM BHYTPHU HHTEpPBAaJa;
[ll. B) mpomecc HaxokaeHUsI 3HAYEHMIT X 110 3aJaHHBIM 3HAYEHUSIM Y.

25.9kcTpanoasuus — 3To:
MMmmMm.  a) oTbICKaHHE 3HAaYeHHil (YHKIHMM BHe 33/IaHHOTO MHTEPBAJIA MO HMMEKIIHMCS
JAAHHBIM BHYTPHM MHTEpPBaJIa;

nnn. 0) OTbICKAHHE TNPOMEXKYTOYHBIX 3HAYeHUl (QYHKUMH BHYTPHM HHTepBajJa IO
HMEIOIIMMCSH 3HAYEHUSAM B Y3J10BBIX TOUYKAX;
000. B) NPOLIECC HAXOKIEHMSI 3HAYEHUH X M0 3aJaHHBbIM 3HAYEHHUSIM Y.

26. O0paTHAsi MHTEPIOJISLMA — ITO:

ppp. a) npouecc HAXO0K/AeHUs 3HAYeHMI X 110 3aJaHHBIM 3HAYeHHUAM Y,

qqg. 0) oThICKAHME 3HAa4YeHHIl (QYHKIHMM BHE 32JaHHOI0 HMHTEPBAJa IO HMEIIMMCH
JAaHHBIM BHYTPU HHTEpPBAJIa;

rrer. B) OTBICKAHHME TMPOMEKYTOYHBIX 3HAa4YeHWH (YHKIUMH BHYTPH HHTepBajJa MO

HMEIIUMCA 3HAYECHUAM B Y3JIOBBIX TOYKAX.

27. lMoauuom Jlarpan:ka 1Jisl TPEX TOYEK:

SSs. a)
X=X )(X—X X=X )(X—X X=X )(X—X
V00 g, EERKK) | X)) | (X))
(Xo _Xl)(XO _Xz) (Xl _XO)(Xl _Xz) (Xz —XO)(X2 _Xl) .
ttt. 0)
— X=X, X=X — —
Y=y, + (x—x) Yo L KX JX=X)Y, =y, Yi =Y
X, =X, (Xz_xo) X, =Xy X=X,
uuu. B)
X, —X X, —X X, —X X,—X X, —X X, —X
y(X): 2 Y, — - 2 : - : Y, - : 3 :
X, =X, X, =X, X; — X, X, —X, X; —X, X, — X,

28. ITonrunom Her0TOHA /151 TPEX TOUYEK:
VVV.a)



y(x)=y0+(x—x0) zl_yo _i_(X_XO)(X_Xl)(yZ_yl _yl_yoj

1_Xo (Xz_xo) X2—X0 Xl_XO :
WWW. 0)
X, —X X, —X X, —X X, —X X, —X X, — X
y(X): 2 Y. — - 2 : - : 2 : 3 :
X, =X, X, =X, X, —X, X, —X, X, —X, X, =X, .
XXX.B)
(x—=x%,)(x—=x,) (X=%,)(x—=x,) (X=%,)(Xx—=X,)
y(X):yo 1 2 0 2 + 0 1

(Xo - Xl)(XO _Xz) 1 (X1 _XO)(Xl _Xz) 2 (Xz _Xo)(xz - X1) .

29. ITo1uHOM, COCTABJIEHHBIIi IJIf TPEX TOYEK MO cxeMe D TKeHa:

yyy.a)

(X)— X, —X _Xl—X X3—X_ X; —X _XZ—X X, —X
Y - Xz_xlyl X, =X, ’ X; =X, X3 =X, i X; =X, ’ X=X, .
272.0)
(X) _ (X—Xl)(X—XZ) (X_Xo)(x_xz) (X—XO)(X—Xl)
Y _yO (Xo_xl)(xo_xz) ' (Xl_XO)(Xl_Xz) ’ (Xz_xo)(xz_xl) .
aaaa.B)
y(x) =Y, +(X—X0) Y: = Yo +(X—XO)(X—X1)(y2 —-Y. _ y1_y0]
X, =X, (Xz_xo) X, =Xy X =X, )
30. Boruuciienne 3HaueHust pyHKuuU no Meroay Jlarpan:ka
bbbb.  a)
n X=Xp) X=X ) X=X,;)..X=X
FOO=3y, L), L ()= XXX JEXL) 2K
i=0 (Xl _XO)"(Xi _Xi—l)(xi _Xi+1)"(xi _Xn) -
cecc. 6)
1 P1,2,.., -1 (X) X, —X
P12 ..... k(X)_ “
X =X, P2,3,..,k (X) X, =X,
dddd. )

F(X) = Yo & (X = X0 )(X = X )AY(Xg, XoroeniXy ),

« )_Ay(xk,xm,...,xwl)—Ay(xk,...,xm)
Nkro ) T X —X

Ay(xk s Kigarees

k k+/¢

31. Beruucijenue 3Ha4eHUs1 GyHKIMH ¢ TOMOIILIO HHTEPNOJASIMOHHOI (popmyibl HbloTOHA:
eeee. a)

f(X) =Y, t+ Zn:(x - Xo)(x - Xk—l)Ay(XO’Xl""’Xk)’

AY(X,, X, .y.ee,X —AV(X ,... X
Ay(xk’xkﬂl--'!ka): y( el ’Xk*/'_l))( y( (SRR k+€)

k k+/¢

FFF. 6)

19
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=N _ (X—XO)..(X—Xi_l)(X—XM)..(X—Xn)
F(X) B gyl Li (X)’ Li(X) - (Xl _XO)"(Xi _Xi—l)(xi _Xi+1)"(xi _Xn) :

9g99g9. B)

ey

. 1 Pl,z (k—l)(X) X, —X

32. Haxoxaenue 3HavYeHHii TaOau4yHOW QyHKHUM ¢ (k-1) y3JaMH MHTEPHNOJSIIMU MO
BBIYHCJINTEILHON cxeMe JDUTKeHa:

hhhh.  a)

1 Pl,2 (k—1)(X) X, —X
iiii. 6)
f(X):yO+kZ(X_XO)(X_kal)Ay(Xoixli"'le)i

AY (X, X v Xy, ) = AY(Xy. Xw---,)>(<k+i_1))(—Ay(xk,...,xk+[)

k k+¢

jiii-®) |
_N _ (X_XO)"(X_Xi—l)(X_Xi+1)"(X_Xn)
F0) = ;yi L L= (%, =X )- 06 =X ) (X, = X) - (% = X,))

33. OcHOBHOE NMPEUMYIIECTBO BHIYNCIUTEIbHOMH cXeMbl JITKEHA 3aKJIKYAETCSl B TOM, 4TO:
kkkk.  a) ona 1aeT BO3MOXKHOCTH PeryJiMpoBaHusi BbIGopa creneHu moanHoma LK(X),
OCTAHABJIMBAsI BBIYHCIEHUS NP MHUHHMAJbHOM 3HayeHHH K Ha OCHOBaHHH
comrepus tommoern |22k 00 P icn 0S8
NpHOINKEHHEM;
[lll.6) ona He maeT BO3MOKHOCTH peryJiMpoBaHHsi BbIGopa cTenmeHu moamHoma LK(X),
OCTAHABJIMBAsI BbIYHCJIEHHSI NPH MHUHUMAJILHOM 3HAaYeHWH K Ha OCHOBaHHMHM

‘Pl,z,...,k (X) - Pl,z ..... (k-1) (X)‘ <€

, cuuras (K-1)-ii mar HCKOHHBIM

KPUTepHs] TOYHOCTH , cuutasi (K-1)-ii mar MCKOHHBIM
NpuOINKEHHEM;

MMMM. B) OHAa JaeT BO3MOKHOCTH PeryJHpoOBaHusi BbIOOpa cTeneHu mojunoma LK(X),
OCTAHAB/IMBAsI BbIYHCJICHUSI TPH MHUHUMAJILHOM 3HAaYeHHH K Ha OCHOBaHHMM

1,2,..k (X) o Pl,Z,...,(k—l) (X)‘ €

P
KpHUTepUsi TOYHOCTH ' , cuntas (K+1)-ii mar MCKOHHBIM

NpUOIHKEHHEM
NNNN.  r) OHAa 1aeT BO3MOKHOCTH PeryJIMpoBaHus BbIOopa crenmenu mojaunoma LK(X),
oCTaHaB/JIMBas BbIYUCJICHUS NPpU MHHHUMAJIBHOM 3HAYCHUH k Ha OCHOBaHHMH
‘Pl,z, () =P, (X)‘ >g€
KPUTEPUSA TOYHOCTH

, cuyuTag K-H 1mar MCKOHHBIM
NpuOIHKEHHEM.

34. B ciiyyae HHTEPNOJISAMOHHOM 32/1a4 CHCTEMA

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

(mpm 1) HMeeT eIMHCTBEHHOE PellieHHe, KOI/a ONpeaeJuTe]Ih MATpUIb Banaepmona:
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0000. a) detV =0 :
pppp.  ©) detV =4,
qqqq. =) detV=0;
rrrr. r) detV <0,

35. MaTpuueii BannepMonaa Ha3bIBaeTcsl MaTpula:

SSSS. a) cocraBjeHHasa u3 X1, x2,..., xn npu Heu3BecTHbIx AO, Al, ..., An-1 B
— — 2 n-1
enerente O =Y =AFAX A+ A LX ;
tttt. 0) CBOOOIHBIX 4JI€HOB Y1, Y2,...Yi,..., Yn B cucreMe
FOX)=Y, =A,+AX +AXo+. . +A X" ;
uuuu. B) k03¢ PUIMEeHTOB AOQ, Al, ceey An-1 B cucTeme
— — 2 n-1
F(x)=Y, =A, +AX, +AX;+..+A X ;
VVVV. r) CocraBJjieHHast u3 X1, X2,..., XN npu cBodoaHbIX wienax Y1, Y2,...Yi,..., Yn
B CHCTEMe:

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

36. Metoasl Jlarpan:ka, HbioToHa u cxemMa JiTKeHA OTHOCATCS K METOAAM:
WWWW. a) «TOYHOIi» HHTEePNOJIALNN;

XXXX. 0) «npuOJIMKEHHOH» HHTEPIIOJISAIINH;
YYVYY. B) «TOYHOIH» IKCTPANOJISIIIUN;
7771. I) «PUOJIHKEHHOW» IKCTPANOJIALHNY;

aaaaa. Aa) anmpoKCUMAILMH.

37. IlpuMeHeHNEe METOI0B «TOYHOI» HHTEPNOISIINN OTPAHHYEHO:
bbbbb. a) 6oabmmMM yncioM y310B HHTEpHOAA UM (KaK MpaBuIo, 0oJiee 15), T.K. Npu
3TOM pacTeT CTeneHb MOJMHOMA, YTO NPUBOAUT K OOJIBIIMM OCHM/UISIUSM B
MPOMEKYTKAX MEKIY Y3JaMu;

ccccc. ) TeM, YTO KpPUBbBIE MPOXOASAT TOYHO Yepe3 BCe y3JI0BbIe TOUKH;
ddddd. B) Tem, 4TO 01Ha U Ta ke (hopMYy.ia He IPUMEHHUMA /IS BCEr0 HHTEPBaJia;
eeeee. r) TeM, YTO HM3MEHEHHE OJHOIl TOYKHM He NPHBOIAUT K HEOOXOIHUMOCTH

nepecyéra Bcex K03(pPpuHeHTOB.

38. HaiiguTe cOOTBETCTBHE MEKIAY KOJAOM U ero rpadpuyeckoii muHTepnperanueid B MatLab:
1

>>x=[1234567 8] 0 m
>>y=[-1.10.20.50.8 0.7 0.6 0.4 0.1] 0 / ¥

>>polyfit(x,y,1) e
>>hold a) |
>>pl=polyfit(x,y,1) e
>>p2=polyfit(x,y,2)
>>p3=polyfit(x,y,3)




>>p4=polyfit(x,y,4) 2
>>stem(X,y)
>>x1=0.5:0.005:8.5

>>yl=polyval(p1,x1)
>>y2=polyval(p2,x1) ) it
>>y3=polyval(p3,x1) os}
>>y4=polyval(p4,x1) o
>>plot (x1,y1,x1,y2,x1,y3,x1,y4) Z:

Interpoljacia proceduroi SPLINE

‘_‘\‘-\\h‘\

Ths -04 -0.3 -0.2 -0 a 01 02
*

39. HaiiguTe cOOTBETCTBHE MEKIY KOJAOM U ero rpadpuyeckoii uHTepnperanueii B MatLab:

1-

>>x=0:0.1:5.0 ost
>>y=erf(x)

>>p=polyfit(x,y,6)
>>f=polyval(p,x) a5
>>plot(x,y,'ob' x,f,"-g") a) A
>>axis([0 5 0 2])

i}

0) '




>>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)

6)

1r

05

]

08¢

L L L L L L L L L
05 1 15 2 248 3 34 4 45 a
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41. HajiguTe COOTBETCTBHE MEKAY KOJA0OM U ero rpadguueckoii nunrepnperanueii B MatLab:

1r

>>x=-0.5:0.1:0.2; 0sl

>>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); o5}

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

>> il
set(gca,'FontName','ArialCyr','FontSize',10); A6

>> title(‘Interpoljacia proceduroi SPLINE); Al

>> xlabel('x’);

>> ylabel('y") T e R R R

6)




42. HaiiiuTe COOTBETCTBHE MEKIY KOIOM U ero rpadguyeckoii 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)

1-

0s5r

0

0aF

25
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Interpoljacia procedurol SPLINE
T T T T

T s -04 -03 -02 -01 0 01 oz

43. HaiiquTe COOTBETCTBHE MeKIY KOAOM M ero rpaguyeckoiil unTepnperanueii B MatLab:

>>x=[3,7,1,2]; 15%
>> pie (x)

&%

0gr

06F

04rF

02r




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

6)

08F

06|

o4t

0z2p

Interpaljacia procedurci SPLINE
T
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45. Haiigute cOOTBETCTBHE MEKIY KOJIOM U ero rpapuyeckoii uHTepnperanueii B MatLab:

18%

>>A=[524;135;214];

>> par(A)
8%
a)
e

2

181 1

161 1

141 q

12F q
0) !

08

06

04

02—0

28



1 2 El

46. HajiguTe COOTBETCTBHE MEKIY KOJA0OM U ero rpadguyeckoii nnrepnperanueii B MatLab:
1

>> x=0:10;

>> y=sin(X);

>> xi=0:0.25:10;

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

>> plot(x,y, ‘o', xi,yi, 'm"), hold on

>> yi=interpl(x,y,xi, 'spline’);

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

a)

6)

29



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

47. Haiigute cOOTBETCTBHE MEKIY KOJIOM U ero rpadpuyeckoii unTepnperanueii B MatLab

6)

30



1 2 3

48. HaiizuTe cOOTBETCTBHE MeKIY KOJOM U ero rpaduyeckoii uHTepnperanueii B MatLab:

1

>> X:Olo’ v H H H H H H p H
>> y=sin(x); (7| S . O COMWE: TORONOR: IO WUUTR . S
>> xi=0:0.25:10; LS

>> yi=spline(x,y,xi); L £8

>> plot(x,y,™",xi,yi,'m"),grid a) i

>> pp=spline(x,y); 82

>> [breaks, coeffs, I, kK]=unmkpp(pp) DA

>> v=ppval(pp,x)

08

6)

i 05 1 15 2 25 3 35 4 45 5
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06 -
0.4
0.2
r) g
0.2
04

-0.6

-0.8

|

>>1=0:0.1:20;
>> x=cos(t);
>> y=sin(t);
>> comet(X,y)

6)
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YTEeHUue nNeKunn no MeToAaam ob6paboTKMu
NMTUPUYECKMUX 0 aHHBbl X C MCNONb3O0OBaHUEM n
MOHCTPaAaUMWEN MaTeEMATMUYECKUX MU KOMNbBLITEPHDELbIX
XHONOTMMUMU CTaTUCTMUYECKOTrO
NMPOKCUMALUMOHHOINO aHanNnM33a AaHHLbX.

BbIMONHEHMHUE NPaKTMWYECKMHUX paborT MeToAagamMu
MNbITEPHOINO MOAENMPOBAHUA C MCNONb30OBAHUEM
HKUWMK n npoueanyp aHanunaa SMOUPUYECKMUX
H H bl X B  Excel, MacTepa ovMarpammm, BCTPOEHHOM
eldbl nporpamMmmumpoBaHunua VBA B Microsoft Office, a Takxe
yrunx CUCTeEM nporpamMmMuMupoBaHMUS n nakeTOB
anvM3a faHHB X B paMKkax YyacoB CPC:

Ona npoBeaoeHMUSA NPpPaKTMWYECKMUX 3aHATMUM
o6xoagunmo Hanumyue CUCTEMB KOMMNbITEPHOMU
TeMaTuUuKu (Hanpumep, MatLab m nwu Scilab). Paspab6boTaH
TOPCKMUMU 39N EeKTPOHHB U y4YyeoObOHO-METOAMYECKHUMN
MMNNeKkK-CcC OJNCLULWNAWHBbI (QYMK ), copepxXawumnu
IoepXKY Bcex hbopM 3aHATUWN NO JAHHOMY Kypcy:
KUMWOHHBWK MaTepuman, CNpPaBOYHWUK NO PYHKUKUAM
CTeMb KOMNbITEPHOW MaTeMaTUKHM, reHepaTop
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KonuecTso nsmeperiuii

37.7556%0.062705

HbLX @aHHbIX"

Pasden "OueHKa UCMUHHO20 SHAYSHUA U Noap

perull aKcnep

3afpaHUM onqa 4YyeTblipeX nNPpaKTMWYeEeCKMUX pa6borT,
NO3BONAKWUMHU nNoNYy4YnT®b nwob6oe KonnyecTBO
MHOMBUMUAYANbHbBX BapMaHTOB ANA CaMOCTOATENbHOMW
paboThb CTyAeHTa, a TakKXe nNpumMepb OdGOoOpMAeHMUSH
0OT4YeTOB no MTOramw BbiMONHEHMWA npaKTKW4YeCKMUX
paborT.
B 3neirpontbii yuetHo-meropuuecknii komnnexe gncunavns: "K skcnep 1 Ak
Teopemuecani wsrepnan  Crpaska no dycusm Matlab  3aasws 4 comocronTensuof paorss Mg ogopnens arieros
. Coxpawnms | Sarpysute |\ Copoc | Konmuectao uamepenui s onpoainen sonn
50
OBDbEKT ‘ 36.787 H [l0BepHTENEHEIA YPOBEHS, % Quenas usucpenud
WCCAEAOBAHMY - — —_— ‘ 68-30 : Peapeccuonsail swanus
o] &2 = ‘ SKCnepUMeHT
- - R — Mposepka sunomes

PexomenmyeTcsi mpakTUUeCKHWe 3aHATHS IO TUCHUIUIMHE TPOBOIUTH C HCMONb30BaHueM OYMK]]
«KommbrotepHasi 00paboTKa IKCHEPUMEHTANBHBIX JIaHHBIX», pa3merieHHoro B MOC uHctuTyTa (BHI SKpaHHOI

(hopMBI IpE/ICTABIIEH Jalee).

:KommnonenT mig koppektaoit padorel DYMK/ (MBYT ouHoe / 3a04HOE) :

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

KomnoueHT Uit koppektHoit paborsl DYMK/ (MBYT ounoe /

3a049HOC

Download

MathWorks Corporation

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

DVYMK/I "KoMmnbrorepHas 00padoTKa SKCIIEPUMEHTAIBHBIX

JTaHHBIX "

MomnaxoBa O.A.

10.02.2015

10.02.2015


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
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Teopetnueckuii matepuan  Cnpaska no $ynkumam Matlab  3aganws ana camocTosTensHoii paBoter  Mpumepel odopmnenna oT4EToB

CoxpaHuTb
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- OueHKU UzMepeHud
AoBepUTenbHbIA YpoBeHb, % P

68.30 v
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3KCnepumMeHT

OueHKa cpeHero Mpoeepka aunomes

37.7556
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AR SR U NN N M — 0.1309

KoadrpuumeHT CTerogeHTa

0.47904

JS S [ S [ S [ AU [ SR MHTepBansbHaa oLeHKa

Paszden "Oueria UCMUHHOZ0 3HAYCHUA U NOZpelHoTmU UsMepe ULl 2HCNEpUMSHINanbHbIX daHHbIX"

5 10 15 2|0 2|5 3‘0 35 40 45 50 37.755620.062705

KonnuecTeo namepeHuii

15. Ilepevyennb yueOHO-MeTOANYECKOI0 O0ecnieYeHus Al 00YYAKIIUXCH 10 AUCHHMILINHE:

1.

Aiizek ML.I1. Beruncnenus, rpaduxu u ananus nanaeix B Excel 2010: camoyunrens / Aiizex MLIT.,
Ceporoackuit B.B., ®unkoB M.B., Ilpoknu P.I'— C.: Hayka u Texnuka, 2013. 352— c.,
http://www.iprbookshop.ru/35392

Aitzek ML.I1. Boruncnenus, rpadguxu u ananus naHabix B Excel 2013: camoyuurens / Aiizex MLIT.,
®unkoB  M.B., Ilpoxqu PI.— C.: Hayka wu Texnuka, 2015. 416— c.
http://www.iprbookshop.ru/35584

Bockob6oiinukos, 0. E. O6paboTka 1 aHanu3 3KCIepUMEHTalIbHbIX JaHHBIX B makeTtax MathCAD
n Excel : yueObnoe mocobme / 1O. E. BockoGoitnukoB. — HoBocubupck : HoBocuOupckmii
TOCYJapCTBEHHBIN apXUTEKTYpHO-CTpouTeNbHbBIN yHUBepcuTeT (Cubcerpun), 9bC ACB, 2020. —
161 c¢. — ISBN 978-5-7795-0906-0. — TekcT : 37eKTpOHHBIA // DICKTPOHHO-OMOIMOTESYHAS
cuctema [IPR BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/107639.html. — Pexum
nocryma: st apropusup. [lons3oBareneit

Hectepos, C. A. MnTennexTyanbHbll aHanu3 gaHHbIX cpeactBamu MS SQL Server 2008 / C. A.
HecrepoB. — Mocksa : MnatepHer-YHuBepcutrer MHpopmanronnsix Texnomoruit (MHTYUT),
2016. — 303 c. — TeKcT : ANeKTpoHHBIH // DnekTpoHHO-0MbIHoTeuHas cuctema IPR BOOKS :
[caiit]. — URL: https://www.iprbookshop.ru/62813.html. — Pexwum moctyma: s aBTOpU3MD.
M0JIb30BaTENEeN

[Tony6osipoB, B. B. Mcnons3oBanue MS SQL Server Analysis Services 2008 mist mocTpoeHHs
XPaHWINII TaHHBIX : yaeOHoe nmocooue / B. B. [Tomy6osipoB. — 3-e u3a. — Mocksa : UHTepHeT-
Yuusepcurer Undopmannonnsix Texnonmoruit (MHTYUT), Aii [Iu Ap Menua, 2021. — 662 c.
— ISBN 978-5-4497-0883-0. — TekcT : 31eKTpOHHBIN // DIEKTPOHHO-OMOIMOTEYHAsI CHUCTEMa
IPR BOOKS : [caiiT]. — URL: https://www.iprbookshop.ru/102014.html. — Pexum nocryma:
JUISL aBTOPU3UD. MOJIb30BaTENEN

Oenun @.0. Ananus mansbix. Yacte 1. [loaroroBka JaHHBIX K aHanu3y: ydeOHoe mocobue /
®eaun ©.0., Peaun O©.O.— M.: MOCKOBCKHI rOpOACKON MeAarornyeckuil yuusepeurer, 2012.
204— c., http://www.iprbookshop.ru/26444

®enun @.0. Ananu3 nanubeix. Yacts 2. UHctpymenTsl Data Mining: yueGHoe mocobue / @eann
®.0., Penun ©.O.— M.: MoCKOBCKHI TOpOICKOM Nieaarorndeckuili yausepcurert, 2012. 308— c.
http://www.iprbookshop.ru/26445

JlonmosHuTeIbHAS


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
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(pekoMeHayeMble M31aHUSI HMEIOTCS B 0H0IM0TedHOM (hoHae Kadeapbl 1 peKOMEH/I0BAHbI HA
3acenanum kageaposl EMH (mporoxos Nel ot 01.09.2021 r.) K HCIOJIb30BAHUIO B KaYecTBe
JAOMOJHUTEILHOM JTUTEPATYPBHI)

8. Amnucumon B.H. I'eponrtonorus in Silico. CTaHoBIeHNE HOBOW AMCIUIUIMHBL. MaTeMaTu4yeckue
MOJIE€JIN, aHAJIN3 JAHHBIX U BBIYUCIUTEIbHbIC SKCIIEPUMEHThI: COOPHUK HAayUHBIX TPYAOB /
Anucumon B.H., Xanaskun A.B., Slmmu A.W., HoBocensuieB B.H., HoBocenbiiepa K. A,
Muxansckuii A.W., Cemenuenko A.B., Pomantoxa A.A., Kapkau A.C., Auucumon B.H.,
Cannukosa T.E., Mapuyk I".1., Ykpauranesa C.B.— M.: BUHOM. JlaGopaTtopwus 3Hanuii, 2012.
535— c. http://www.iprbookshop.ru/26047

9. brotons Axum, Ligdens Ilerep. SPSS: UckyccTBo 006paboTku nHpopmarmu. AHamu3
CTaTHUCTUYECKUX JAHHBIX U BOCCTAHOBIIEHUE CKPBITHIX 3aKkoHOMepHocTel.: [lep. ¢ HeM. / Broronb
Axum, Lgdens ITerep — CII6.: OO0 «AnaCodtHOIT», 2002. — 608 c.

10. et K., xunbept M. IIporpammuposanue B Microsoft Office. TTonnoe pykoBoactso mo VBA!:
[Tep. c aarn. — K.: 3. rpynma BHV, 2000. - 768 c.

11. Ipsixonos B.I1., A6pamenkosa 1U.B., Kpyrimos B.B. MatLab 5 ¢ makeramu pacuupennii./ [Tos
pen. B.I1. IpsikonoBa. — M.: Homumxk, 2001. — 880 c.

12. JTazapes 1H0.®. MatLab 5.x — K.: U3a. rpynma BHV, 2000. — 384 c.

13. Ctuenc P. Visual Basic. I'otoeie anroputmsl. - M.: JIMK Ilpecc, 2000. - 384c.

14. Xyncon [I. Cratuctuka mist pusukosn. - M.:Mup, 1967. - 240c.

15. Matei03 ., @unk K. Yucnennsie metozsl. UcnionszoBanne MATLAB..: U] "Bunbsamc",2001. -
720c.

16. Pynakos I1.11., Cajponor B.1. O6paboTtka curnanos u uzodpaxenuit. MATLAB 5.X. - M.:
Huanor-MH®U, 2000. - 416c¢.

17. IpsixonoB B.I1. Komnblotepnas matematuka. Teopus u npaktuka. - M.: Hommmk, 2001. - 1296¢.

18. Vamnc 3., Xapmdaprep C. Microsoft Excel 97. bubnnoreka pazpadotunka: [lep. ¢ anrt. — M.:
W3n. otnen «Pycckas pegakuus» TOO «Channel Trading Ltd», 1998. — 536 c.

19.T'apnaeB A. Camoyuutens VBA. — CII6.: BXB — Cankr-IlerepOypr, 1999. — 512 c.

20. Kopouss B.H. Visual Basic 6.0, Visual Basic for Applications 6.0.53bik nporpaMMipoBaHusl.
CrpaBounuk ¢ npumepamu. — M.: KY/IULI-OBPA3, 2000. — 448 c.

21. I'puropwmii Turapenko. Visual Basic 6.0: — K.: Uzn. rpynna BHV, 2001.— 416 c.

22. Bonuénkos H.I'. Yunmcs nporpammupoBats: Visual Basic 5. Yue6Hoe nocodue. — M.:"Tuanor-
MUDUN",1998. - 368 c.

16. MaTepuajibHO-TeXHUYECKOE o0ecredeHne TUCIUNINHbI:

YueOHast ayauTOpusi A NpPOBedeHUS] 3AHATHI JIGKIIMOHHOIO THINA, TPYNNOBBIX H
UHIUBHAYAJIbHBIX KOHCYJbTAaUMii, TeKYLIero KOHTPOJSI M NPOMEXKYTOYHOI aTTecTalnuu
YKOMIUIEKTOBaHa CIELUAIN3UPOBAHHON MEOENbl0 U TEXHUYECKHMMHM cpeacTBamMu oO0ydyeHus: 20 CTOIOB,
40 ctynbeB; pabodee MECTO MPETOoIaBaTelIsT, MyJIbTUMeTuiHas Tocka; npoekTtop BENQ 631, cucreMusrii
6ok (Atom2550/4I'6/500, knaBuatypa, MBbIIIb), MOJIKIOYEHHBIH B CETh C BBIXOAOM B MHTEpHET M
noctyrnoM B mH(popMmanmonHo-oopazoBarensHyo cpeny ITU (punmman) CI'TY umenu ['arapuna FHO.A..
[Mporpammuoe obecniedenue: Microsoft Windows 7, Microsoft Office 2010 (Word, Excel, PowerPoint),
GoogleChrome, TTIO anst MyTbTUMEIUHHON TOCKH

YuyeOHast ayauTOpuUsi Jsl TNPOBeJEHUs TPAKTHYECKHUX 3aHATHI, TIPYNNOBBIX M
WHIUBHAYAJIbHBIX KOHCYJbTAMi, TEKYIIEro KOHTPOJIS YKOMIUIEKTOBaHA CIEIHATU3UPOBAHHON
MeOenbl0 M TEXHHUYECKUMH cpeacTBamMu o0ydeHus: 12 crtonoB, 12 cTynbeB; pabodee MecTo
mperoiaBaTensi; MapkepHas nocka, 12 xommbtorepoB (I 3/ 8 16/ 500), morutopsr 24' BENQ, LG,
Philips, xnaBuarypa, mpIs). KoMobroTepsl 00beIMHEHBI B JTOKAIBHYIO CETh C BBIXOJI0OM B MIHTEpHET 1
nocTyroM B nH(popmarmonHo-oopazoBarenbuyo cpeny O TU (bunuan) CI'TY umenn Narapuna 10.A.

[Iporpammuoe obecneuenue: Microsoft Windows 7, Microsoft Office 2010 (Word, Excel,
PowerPoint), MurerpupoBanHoe 0pHCHOE MPHUIOKCHHE, BKIIOYAIOIIee dJIeKTpOHHbIC Tabmuisl Excel ¢
BCTPOCHHOM cpenoii nmporpammuposanust Visual Basic for Applications, TekctoBslii penaktop Word ¢
BCTPOECHHBIM PEIAaKTOPOM MaTeMaTudeckux gopmys1, Cucrtema nNporpaMMHpPOBAHUS U MOJCIUPOBAHMS


http://www.iprbookshop.ru/26047
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MatLab; makersrt STATISTICA u SPSS, Acrobat Reader,GoogleChrome, «on-line» - cepsucei: MHK u
MatLab.

PaGouyro mporpammy cocTaBuIl i /fC i a8 o o

1.¢.-M.H., mpodeccop /10.B. Kinnaes/

17. lonoiHeHMs1 ¥ U3MEHeHUs1 B paboyeii mporpamme

PaGouas mporpamma nepecMoTpeHa Ha 3acelaHuu Kadeaphl
« » 20 rojaa, mpoTokos Ne

3aB. kadeapoii / /

Buecennbie n3mMenenust yreepxkaeHsl Ha 3acenanuu Y MKC/YMKH
« » 20 _ ropa, mpoTokos Ne
IIpencenarens YMKC/YMKH / /




