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1. Ilesu ¥ 3a1a4i JUCHUTLJIUHBI

Hear npenogaBanusi AUCHUILIMHBIL: [lenssMu OCBOEHUS AUCHUILIAHBI
«AHanu3  BPEMEHHBIX  PSJIOB»  SIBIAIOTCA  MOATOTOBKA  CTYIAEHTOB K
AQHAJIUTUYECKOMY W IIPOEKTHO-UCCIIE0BATEILCKOMY BHUAaM MpoQecCUOHATBLHON
TSI TCITEHOCTH.

Balla‘ll/l M3yYEeHMS TUCIHUIIJINHDI .

— HM3y4YeHHWE METOJOB aHaIM3a KOJWYSCTBEHHBIX JIAHHBIX O IMpoIeccax,
KOTOPBIMH TIPOSIBIISICT ce0si cucTema ((pusznueckas, TEeXHHUECKast, SJKOHOMUYECKasl,
colaabHas ).

— coop u aHanu3 uHOpMaANMK, HEOOXOIUMOM U JOCTATOYHOM st
MOCTPOEHUS BEPOATHOCTHO-CTATUCTUIECKON MOJIEIH MPOIIECCa;

— aHaJMU3 JIAaHHBIX O MPOIECCE JISI COOTHECEHUS €r0 K ONpeeIEHHOMY BHIY
(ammpokcuManusi)  WIA  TUMy — (MPUHSATHE  TUIOTE3bI)  OOIICHPUHSITHIX
CTaTUCTUYCCKUX MOJICIICH;

— anMnpOKCUMALIMOHHBIN (IMCTIEPCUOHHBINA, PETPECCUOHHBIN, (AKTOPHBIN)
aHaJau3 JIaHHBIX O TMpolecce ISl  TOCTPOEHUS CTAaTUCTUYECKOW MOJeNu
HA0JII01aEMOT0 SBJICHUSI C 11E€JIbI0 BBISBJICHUS TPEHIOB M IMOCTPOCHHUS MPOTHO3A O
MOBEJICHUU UCCIIEIyEMON CUCTEMBI;

— HCIIOJIb30BAaHWE MATEMAaTHYECKUX NPWIOKCHHH CTAaTUCTUKH Microsoft
Office Excel, texnmomormit VBA (Visual Basic for Applications) wmu VB,
cuctembl MatlLab nnst  pelneHHMs TPaKTHUECKHUX 3alad C HCIOJIb30BaHUEM
MIEPEUNCICHHBIX METO/IOB.

2. Mecto aucuumiiunasl B ctpykrype OITIOII BO

JucuurianHa «AHaiau3 BPEMEHHBIX PSIOB» OTHOCHUTCS K 00s3aTelbHOU
yacTu yuyeOHoro 1uaHa bioka 1 «/{ucuuruimael (Mogynu)».

TpeboBaHuss K «BXOJHBIM» 3HAHMSIM, YMEHHUSAM H KOMIIETEHLHUAM
o0yuarouierocsi, HeOOXOAMMbIM IPU OCBOCHUHU JTUCLUIUIMHBI «AHAJIN3 BPEMEHHBIX
pSAAOB» - Uil YCIEUIHOI'O M3y4eHHUs Kypca HEOOXOAMMO BIIAJETh OCHOBAMHU
MAaTeMaTU4eCKOr0  aHaJIW3a, TEOPUM  BEPOSITHOCTEM MW MaTEMATUYECKOU
CTaTUCTUKH, METOJaMHU 00BEKTHO-OPUEHTUPOBAHHOIO  [IPOrPAMMUPOBAHUS,
O(UCHBIMH TEXHOJIOTUSIMU.

3. TpeOoBaHus1 K pe3yJibTaTaM OCBOCHUS JUCUMILIMHbBI

CTygeHT JOMKEH TONYYUTh TEOPETUYECKYI0 MOJTOTOBKY B 00JacTH
MaTeMaTHYECKOr0 MOJIeIMpOBaHusl, 00paboTKu NaHHBIX Ha DBM u mpuobpectu
NpPaKTUUECKUE HAaBBIKM 1O 00pabOTKE SKCHEPUMEHTANbHBIX JIAHHBIX C
UCIIOJIb30BAaHUEM  IMAKETOB  TPWJIOKEHUM  MaTeMaTHUYEeCKUX U CHUCTEM
nporpammupoBanus — Excel 2007 u Beimie, VBA MS Office, MatLab.

Coga  BKIIOYAETCS  CO3JaHHME  CPEACTB  YHUCJIEHHOTO  aHajau3a
OKCIEPUMEHTAJBHBIX ~ WJIW  MOJEIUPYEMBIX  JaHHBIX C  TOYKH  3PCHUS
WICHTU(UKAIIMYA WX CTATUCTUYCCKHUX U (MJTH) IETCPMUHUPOBAHHBIX MOJICIICH.

N3ydeHne AUCIUIUIMHBI HaMpaBlIeHO Ha (OPMUPOBAHUE CIICIYIOMIHUX
KOMIIETCHIIUH:



OIIK-1. CnocoOeH MpUMEHSTh €CTECTBEHHOHAYYHbIE W OOIIEHHKEHEPHbIE
3HAHMSI, METOJIbl MATEMAaTUYECKOI0 aHAJIN3a U MOAEIIMPOBAHUS, TEOPETUUECKOTO U
HKCIIEPUMEHTAIBHOIO UCCIIEI0OBaHUS B IPOPECCUOHAIBHOM AEATEIbHOCTH.

Ilepeuenn

IJIAHUPYEMBIX

pE3yabTaTOB OOyYECHHS TI0 JHWCIUIUIMHE,

COOTHECEHHBIX C IUIAHUPYEMBIMH pe3yJbTaTaMu OCBOCHHUS 00pa3oBaTeIbHOU

IPOrpaMMBbl

Kox n saumenoBanue
KOMITETEHIINHU
(pe3yapTaT OCBOCHHUS)

Kon n HanMeHOBaHUE UHIMKATOPA TOCTHXKEHUS
KOMIIETCHITUH (COCTaBIIAIONICH KOMIICHTSHIIHH )

OIIK-1. Criocoben
PUMCHSTh
€CTECTBCHHOHAYYIHBIC U
O0IIenH)KEHEPHBIC 3HAHUS,
METOJIbI MATEMATHIECKOTO
aHaJIM3a U MOJICITUPOBAHUS,
TEOPETHUUECKOT0 U
AKCIIEPUMEHTATHHOTO
UCCIICIOBaHMS B
npodeccuoHaIbHOM
JeSITEIILHOCTH

UJ-6 onk-1

3HaeT OCHOBBI BBICIIEH MAaTEMAaTUKH, TEOPUU
BEPOSITHOCTEW, MAaTEeMaTUYECKOW  CTATUCTHUKH,
oOmei (pu3MKU, TEOPUU CUTHAJIOB, OCHOBBI
BBIUMCIIUTEILHOM ~ TE€XHHUKH,  MPOLEIYPHOTrO,
00BEKTHO-OPUEHTUPOBAHHOTO W BHU3YaJbHOT'O
IPOrPaMMHUPOBAHUS.

Kox n saumenoBanue
WHJIUKATOpa TIOCTHXKEHUS

HanMeHoBaHUe TTOKa3aTess OIEHUBAHUS
(pe3ynbTaTa 00y4eHUs MO JUCHUTUIUHE)

KOMIIETEHI[UU
HN-6 onk-1 3Haer: }
3HaeT OCHOBBI BBICIHeﬁ - OCHOBHBIE IIOHATHUA MATEMATHYCCKOM CTAaTUCTHUKH,
MeToIbl cOopa M aHalMW3a YHCIOBBIX JAHHBIX TS

MaTeMaTUKU, TEOPUU
BEPOSATHOCTEH,
MaTEMaTHYE€CKOM CTaTUCTHUKH,
oO1ei pu3nku, Teopuu
CHUTHAJI0B, OCHOBEI
BBIYMCIIMTEIILHON TEXHUKH,
IPOLESYPHOT0, 00BEKTHO-
OPUEHTUPOBAHHOI'O U
BHU3YaJIbHOTO
IPOrpaMMUPOBAHUS.

PEKOHCTPYKIMU CTAaTUCTUYECKUX MOJEIEH HCCIEqyEeMbIX
IIPOLIECCOB;

- BO3MOXHOCTH COBPEMEHHBIX CHCTEM M MAKETOB aHAIN3A
AKCIIEPUMEHTAIBHBIX TAHHBIX.

Ywmeer:

- peumaTrh CTaHAAPTHBIE 3a/lauyd MCCJENOBaHUsA CBOWCTB
BPEMEHHBIX PAJIOB C NPUMEHEHUEM E€CTECTBEHHOHAYUYHBIX
1 OOIICMHKEHEPHBIX 3HAHHM, METOJIOB MAaTEeMATHYECKOTO
aHaJIn3a U MOJCIIUPOBAHUS.

- UMETh HABBIKM TEOPETUYECKOTO M 3KCIEPUMEHTAIBHOIO
UCCJIEIOBAHUS O00BEKTOB npodeccroHaIbHOM
JESATENBHOCTH, ACCOLUPYEMBIX C BPDEMEHHBIMU PSIIaMU;

- TNPUMEHATh 3aKOHbl MAaTEMAaTHYECKOM CTAaTUCTUKU H
MaTeEMaTUYECKHUE METO/IbI Dypbe - aHanmsa
(aHanMUTHYECKHE W YWCJICHHbIE) AAHHBIX H3MEPEHHUH WM
HaOJIOIeHUI TIPOIIECCOB U SIBJICHUIA;

- paboTaTh ¢ KOMIIBIOTEPOM KakK CpPEICTBOM YIIPaBJICHUS
uHpopMaluen,

- pabotaTh ¢ uH(MOpMaLKel U3 PA3TUYHBIX UCTOYHHUKOB, B
TOM YHCJI€ B IVI00AJIbHBIX KOMITBIOTEPHBIX CETSX;




- npumMmeHsaTh Ha npaktuke WT-cepBucel mo oOGpaboTke
JAaHHBIX.

Baaneer:

-IpOrpaMMHBIMU cpelicTBaMu U VHTepHeT-pecypcaMu Iis
00pabOTKM DKCMEPUMEHTATBHBIX JTAaHHBIX BPEMEHHOTO
apryMeHTa,

- BCTPOEHHBIM B O(UCHBIE MPHIOKEHUS NPOrpPaMMHBIM
o0ecrieueHHEM.  NpPEAHA3HAYEHHbIM UI1  00paboTKH
JAHHBIX U UX BU3YyaJU3alllu;

- HCHOJIb30BAaTh COOTBETCTBYIOIIMI MaTEMAaTHYECKHUI
anmapatr M MHCTpYMEHTajJbHbIE  CpelIcTBa  JJId
CTPYKTYpUpPOBaHUs, 00paOOTKH, aHaJIM3a, CUCTEMATH3AI[IH
JTAHHBIX U TIOCTPOEHHUS MaTeMaTU4YeCKHX Mojiesei
TPEHI0B BPEMEHHBIX MPOLIECCOB.

4. O0beM IMCUMILVIMHBI M BUABI Y4eOHOH padoThl

aKaJ.4acoB
Bun yuebHolt nestensHOCTH 0 ceMecTpam
Bcero
5 ceM.
1. AynuTtopHble 3aHITHS, YaCOB BCETO, B TOM YHCJIE: 64 64
* 3aHATHUS JICKIIMOHHOTO TUIIA, 32 32
* 3aHATHS CEMHUHAPCKOTO THUIIA! - -
MPAKTUYECKHUE 3aHITH 32 32
71a00paTOPHBIE 3AHITHS - -
B TOM YHCJIE 3aHATHUS B POpME NPaKTUIECKOH MOITOTOBKH - -
2. CamocTosiTenbHast paboTa CTyJICHTOB, BCETO 80 80
— KypcoBas paboTa (IpoeKT) - -
3.IIpoMexyTouHas aTTeCTaIMs: JK3aMeH
9K3AMEH, 3a4em ¢ OYeHKOll, 3ayem
O0BEM QUCLUIUIMHEI B 3a4E€THBIX €IUHULIAX 4 4
O0BEM OUCLIUIUIMHEI B aKa. dacax 144 144

5. Copep:kanue AUCHUILUIMHBI, CTPYKTYPMPOBAaHHOEe IO TeMaM €
YKa3aHHeM KOJIHYeCTBA aKaJeMUYeCKMX YaCOB U BU/I0B YUeOHBIX 3aHATHH

5.1. Conep:kanue TUCUMILIUHBI

Tema 1. Busvaausanusg pe3yJbTATOB AHAJIN3A DKCIHEPUMEHTAJILHBIX JTAHHLIX

npoueccoB M BpeMmeHHbIX psiioB

[Toctpoenue rpadukoB dynkuumii; Odhopmienne rpadukoB U rpadUIECKUX OKOH —

rpaduka Microsoft Excel.

I'paduxa cucremer MATLAB: BbicOKOypOBHEBasI, TECKPHUNTOPHAS, CHEIUATbHAS,

AHUMAIOUOHHAA, TPEXMCPHAI.

Tema 2. [loiMHOMHUAJIbHAS ANINPOKCUMALMS: TIOTMHOM, OOPAIICHHBIN TOJTUHOM,

PIHTCpHOJ'ISILIPIOHHBIﬁ MHOI'O4JICH Harpacha.



Tema 3. IlosiuHomMuaabHasa annpokcumanus no MHK.
Meron HauMMEHBIIUX KBaJApPATOB (JIMHEWHas perpeccusi). DKCIOHEHIHAIbHO-
CTEIMEHHAs anmpokcumanus. ['apmMoHndecknii aHaIus.

Tema 4. DyHKIUY pacnpeaeJeHiuss 1 o0paTHbIe (DVHKIIMU pacnpeaeJeHusd.
OnHOMEpHBIE paclpeIeICHUs: HENPEPBIBHBIE pACIPENCICHUS, TUCKPETHBIE.
PaBHomepnoe pacnpenenenune. HopmanbHoe  pacnpenenenue. [lmoTrHOCTB
BEPOATHOCTU HOPMAJIbHOT'O pacIpeICICHHUS.

Pacnpenenenusi, CBI3aHHbIE C HOPMaJIbHBIM.

Pacnipenenenne xu — kBagpar.

Pacnipenenenne Penes. I'enepanusa 0ofHOMEPHBIX paclpeaeiICHUM.

AJITOpUTMBI ~ peaju3allid, OCHOBAaHHbIE Ha  MOJMHOMAxX  HAWJIYYIIEro
PUOJIMKCHHUS.

Tema 5. TeopeTnueckue ¥ SMOMpPUUYECKHE pacnpeaeJeHus.

OnucarenbHasi CTaTUCTHKA: CPEAHEE 3HAUYCHUE, MATEMAaTHYECKOE OXHUAAHUE,
MeIHaHa, MOJA, JUCHEPCUs, CPEIHEE KBAAPATUYHOE OTKJIOHEHHUE, ACUMMETPHS,
sKclece, KOI(PPUIMEHT Bapualvd, MHHUMYM, MAaKCUMyM, pa3Max BbIOOPKH,
MOMEHTBI pacIpeaeIeHUS.

Bapuannonnas craTUCTHKA: mapaMeTpbl KJIACCOBBIX HMHTEPBAJIOB, TIPYIIIMPOBKA,
(GYHKIIMY SMIIUPUYECKOTO pacpeieICHuUs.

PamxupoBanue: mpoBepka CIIy4aifHOCTA BHIOOPKH M3 HOPMAJIBHOW COBOKYITHOCTH,
penpe3eHTaTUBHOCTH BEIOOPKHU.

Kputepun cormacus. YpoBeHb 3Haummoctd. Kpurepuit cormacust [Tupcona ( y°-

kputepuii).[lapamerpuueckue Ttectol: t- kpurepuit CrbhloaeHrta, F- kpurepuil.
IIpoBepka Tuna pacupeneseHus SMIAPUYECKUX TaHHBIX.

IIpocTeie M CIOKHBIE THUIIOTE3bI, KPUTEPUU COIVIACUS, KPUTEPUM OTKIOHECHUSA
pacnpeneneHust oT HopmanbHocTU. BepositHoctr ommbok | u |l pona (a,p).

Tema 6. CTaTHCTHKU DMIHPUYECKOTO PsijIa.

OmucarenpHasi CTAaTUCTUKA. BapuannoHHast CTaTUCTHKA.
[TapameTpsl pacnpenencHusl.

OreHMBaHKE MMapaMeTPOB PACIIPEICIICHUS 110 BEIOOPKE.
Metoap! OllCHUBAHUS

a) OLIEHMBAHME MapaMeTPOB MO0 KOHEYHOU BHIOOPKE.
0)orieHuBaHKE 110 HEOTPAHUYCHHO PACTYIIEH BHIOOPKE.
Bru160opky M3 HOpMaJIBHOT'O pacrpeeneHus: O0bIIre BHIOOPKH U MPUOTMKEHHO
HOPMAJILHBIC OIICHKH.

Or1eHKa TUCTIEPCUU PACTIPEICICHHUS.

T - xpurepuit

F-kputepuit

MeTon MOMEHTOB (Ha MpUMepe HOPMAJILHOTO pacipe/ieseHus ).

Tema 7. MeToa KBAHTHJICH.
O1eHKa: cocTosTeNIbHAsA, HECMEICHHAs.




D¢ hHEeKTUBHOCTH OIICHOK.

JloBepurensHoe ornieHuBaHue. /loBepuTenbHas 00IacTh, TOBEPUTENbHbBIC TPEIEIbI.
OneHka MaKCMMaJIbHOTO IIPaB10no100us

Jlorapudpmuyeckas QpyHKIUsS TpaBAONoA00us

I'paduueckuit ananm3 GyHKIKUK TPABIOTO00US

Cnyyaii HEempephIBHOIO TapaMeTpa.

JIByxmepHas QyHKIMS MTPaBaONOI00us

Tema 8. PacuiupeHnue noHSITHSI BPEMEHHOTO Psijia.

[Iprmepbl BpEMEHHBIX PSAIOB.

Buipl BpeMeHHBIX psJIOB.

[lenu aHanu3a BpEMEHHBIX PSIOB.

Cranuu aHanu3a BPEMEHHBIX PSIJIOB :

Mertopbl aHanM3a BpEMEHHBIX PSJIOB.

Koppensiumonnbiil aHaus.

CrekTpanbHbIN aHAIU3

CraaxuBaHue 1 GUIbTPAIHS

Mojenu aBTOPErpeCcCUU U CKOJB3AIIETO CPETHETO.

JlerepMUHUpOBAaHHAS U CIydaiiHas COCTABIISIIOIIAS BPEMEHHOIO PSa.
ANIUTUBHAS U MYJIbTUIIMKATUBHASI MOJEIIH.

Cnoco0sbI onucaHus 1eTEPMUHUPOBAHHBIX KOMITOHEHT

[Ipocreiimme  Moaenu  TpeHJA:  JMHEWMHAsT  MOJI€Nb,  IOJHMHOMHAJIbHa,
jorapudmudeckasi, Joructuyeckas, ['ommnepiia.

Metoa HauMEHBIIINX KBAJIPATOB.

VY nanenue TpeHJa ¢ MOMOIIbIO PA3HOCTHBIX ONEPATOPOB.

[IpeobpazoBanue mikanbl. Jlorapupmuueckoe npeodpazoBanue. [IpeodbpazoBanue
bokca — Kokca.

Psp1, uMeronue oTpuiiaTenbHble 3HAYCHUS.

Boigenenne ce30HHbIX 3PPEKTOB. Y JaieHne Ce30HHOW KOMIIOHEHTHI.

Meron ckonp3smux cpennux (M.c.c.). MenuanHoe criiaxuBaHue. BeruuciaeHus
CKOJIB3411IEr0 cpeiHero. CBOMCTBO CKOIB3SIIETO CPETHETO.

[Iporno3upoBanue.




5.2. P33Ile.]'lbl, TEMbI JUCHUIIJIMHBI 1 BUABI 3aHATHH

Buabl 3aH4THI, BKIIFOYask CAMOCTOSITEIBbHYIO Konx
paboTy CTyeHTOB (B aKaJ.49acax) WHIUKATOpa
Haumenoanue paszena, 3aHATHS 3aHATUSA camoc— JOCTUKECHHUS
Ne TEMBbI JTUCIUTIAHBI JICKIIMOHHOTO | CEMUHAPCKOTO | TOSATEIbHAS | KOMIETCHIUU
/T THIIA TUMA / U3 HUX pabora
B (hopme
MPAKTUYECKOU
MOJITOTOBKH
1. | Tema 1. Busyanuzanus 4 4 5 N1-60r1k-1
pe3yJbTAaTOB aHATN3a
AKCIIEPUMEHTAILHBIX
JTAHHBIX MPOIIECCOB U
BpeMeHHDbIX psiioB
2. | Tema 2. [TonuHOMUANBHALA 2 2 5 NI-60mk-1
anTpPOKCUMAITHS
3. | Tema 3. [lonmnHoMuansHas 6 6 5 N/1-60mk-1
annpoxkcumanusa no MHK.
4. | Tema 4. DyHKIMU 2 2 5 N-6onk-1
pacnpeneneHus u
oOpaTHble QYHKIMH
pacnpe/eseHusl.
5. | Tema 5. Teoperudeckue u 2 2 5 N-60mk-1
SMIUPUYECKHE
pacnpe/esIeHusl.
6. | Tema 6. CraTucTuKH 2 2 5 N-60mk-1
AMIIUPUYECKOTO PAIa.
7. | Tema 7. MeTox KBaHTUJIEH. 2 2 5 NI-60mk-1
8. | Tema 8. Pacmmpenue 8 8 45 NI-60mk-1
MOHSITHSI BPEMEHHOTO psifia.
Hroro: 144 32 32 80
5.3. IlepeyeHb NMPaKTHYECKUX 3aHATHI
Ne Haumenoanue pasaena, ConeprxaHue NPaKTUYECKUX 3aHATUN O6bem
/T TEMBI JTUCITUTUTAHBI JUCITUTUTAHBI
B aKaJl. yacax
1. | Tema 1. Busyanuzauus Odopmiienne rpadukoB 1 rpauIecKux OKOH 4
pe3yIbTaTOB aHAIN3a — rpaduka Excel.
AKCIIEPUMEHTAIIBHBIX I'paduka cucremsr MATLAB:
JTAHHBIX MPOIIECCOB U BBICOKOYPOBHEBAs, IECKPUIITOPHAS,
BpeMeHHbIX psoB CHieIMalibHAs, aHUMAIIMOHHAs, TPEXMEpHasl.
2. | Tema 2. ITonmunomuanbhas | [lomuHOMHAaNbHAS anMpPOKCUMAITUS 2
annpoKCcUMalus
3. | Tema 3. IlomuHomMuanpHast | MeToJ HAMMEHBIIMX KBaJpaTOB (JIMHEHHAs 6
anmpokcumanus mo MHK. | perpeccus).
4. | Tema 4. OyHKIIUN I'enepanust OTHOMEPHBIX pacTIpEICTICHUN. 2




pacnupeneneHus 1
oOpaTHbIe PYHKIIUH
pacrpeeNeHusl.

PaBHoMepHoe pacnpenenenune. HopmanbHoe
pacrpezeneHue.

[110THOCTH BEPOSATHOCTH HOPMAJILHOTO
pacrpezeneHus.

Pacnipenenenusi, cBsi3aHHBIE C HOPMATBHBIM
pacrpezesneHue XU — KBaJpar.
Pacnipenenenue Penes.

5. | Tema 5. Teopetnueckue u | Kpurepuu cornacus. YpoBeHb 3HAYMMOCTH. 2
SMIUPUYECKHE . 7’
T Kpmepnfq cornmacust Ilupcona ( -
KpUTepuii).
[TapameTpuueckue TECTHI: t-xpurepuii
Creronenta, F- xpurtepmii. IlpoBepka Tuma
pacnpeieJIeHus SMIIMPUYECKUX JaHHBIX.
6. | Tema 6. CraTucTUKH Cratuctuku SMIIUPUUYECKOTO psza. 2
HMIMPHUYECKOTO psja. ITapameTpsl pacnpenenenus.
OrneHrBaHUE MapaMeTPOB pacTpeieIeHUs 110
BBIOOpKE.
Onenka aucnepcuu pacmpeneienus. T —
Kputepuit. F-xputepuii.
MeTtoa MOMEHTOB (Ha MpUMEpe HOPMAJIHLHOTO
pacnpesieneHus).
7. | Tema 7. Meton kBantwieil. | Jlorapupmuueckast pyHKIMS IpaBaonogoous 2
I'padpuueckuit aHaIu3 byHKIMH
MIPaBONOA00Ms
Cityyali HEIpepbIBHOTO TapaMeTpa
JIByxMepHast QyHKIIHSI TPaBIONOA00HS
8. | Tema 8. Pacimpenue [Ipocreitmne Moenu TpeHaa: 8
MIOHSATHUS BPEMEHHOTO norapuMUIecKas, IOTUCTHIECKasl,
psna. lomnepua.
MeTtoa HauMEeHBIINX KBAIPATOB.
Beinenenne ce30HHbBIX 3Q¢eKToB. YaaneHue
CE30HHOW KOMIIOHEHTHI.
Meroa ckonb3siux cpeaaux (M.c.c.)
BbrunciieHus CKoJb3sI1Iero CpeaHero.
CBOMCTBO CKOJIB3AIIETO CPETHETO
[IporanosupoBanue.
Hroro 32
5.4. IlepevyeHn 1a060paTOPHBIX padoT
JlabopamopHhvie 3auamus He npeodycMOmpensi.
5.5. 3aganus I caMOCTOATEIbHOM padoThl CTY/IEHTOB
Ne | HaumenoBanue paszena, 3agaHusi, BONPOCHI, AJI1 CAMOCTOSITEILHOTO O6Bvem
/ TEMBI TUCITUTLTUHBI n3ydeHus (3a7aHus) JVCIIUTUTHHEI
I B aKaJ. yacax
1. | Tema 1. Busyanuzamus CaMOCTOATENIbHO N3YYUTh OCHOBHYIO U 5

pe3yJIbTaTOB aHAIN3a

JKCIEPUMEHTAIBHBIX

JAHHBIX MIPOLIECCOB H
BpeMeHHbIX psioB

JOIIOJIHUTEIbHYIO JIUTEPaTypy IO TEME.
HO[[FOTOBI/ITIJ OTBETHI Ha KOHTPOJIbHBIE BOITPOCHI:

1. Cratuctiaeckue MeToas! 1151 00pabOTKH JaHHBIX KaK
O6ubnuoTteka BcTpoeHHbIX QyHKIMHA B Microsoft EXCEL
2. Cepsucel nakera «STATISTIKA»




3. Cepeucel makera «SPSS»
4. Cuctema MNpPOTPaAaMMHPOBAHHSI M MOJCTHUPOBAHUS
«MATLAB»

Tema 2.
[lonnHomunanbHas
arMnpoOKCUMAaIHs

CaMOCTOSITEeIPHO H3YIUTh OCHOBHYIO U
JIOTIOJTHUTENBHYIO JINTepaTypy Mo TeMe.
[ToAroTOBHUTE OTBETH HA KOHTPOJIBHBIE BOTIPOCHL:
1. lMonnHOMMATBHAS AIPOKCUMAIIHSI

Tema 3.
ITonnnomuanpHas
aIMnpoKCUMAIIHS 110
MHK.

CaMOCTOSITENFHO U3YYUTh OCHOBHYIO U
JIOTIOTHUTENHHYIO JIUTEPATYPY 10 TEME.
IToaroToBUTH OTBETHI HA KOHTPOJIBHBIE BOTIPOCHI:
1. MeTo1 HAMMEHBIIUX KBAAPATOB (JTMHEHHAS
perpeccus)

Tema 4. Oynkuun
pacnpe/eieHus 1
oOpaTHble PYHKINUU
pacupe/ieeHHUs.

CaMOCTOSITETHHO U3YYUTh OCHOBHYIO U
JOTIOJTHUTENBHYIO JINTEPATypPY 10 TEME.
IToAroTOBUTE OTBETHI HA KOHTPOJIBHBIE BOTIPOCHL:

1. Pacnipenenenusi, CBA3aHHBIE C HOPMAJIBHBIM:
pactipeneneHue Xu — kBanpat. Pacripenenenue Penest.

Tema 5. Teopernueckue
Y SMIMPHYECKHE
pacrnpeeneHusl.

CaMOCTOSITENBHO U3YYUTh OCHOBHYIO H
JOTIOJTHUTENBHYIO JINTEPATypPY IO TEME.
IToAroTOBUTE OTBETHI HA KOHTPOJIBHBIE BOTIPOCH:
1. OnncarenpHast CTATHCTHKA: CPETHEE 3HAUCHUE,
MaTeMaTHYecKoe OKUAaHue, MelnaHa, MoJia, AUCIePCHs,
cpenHee KBaIpaTHYHOE OTKJIOHECHHUE, aCHMMETPHS,
JKcuecc, KO3QQULIMEHT BapHallii, MUHIMYM,
MaKCHMYyM, pa3Max BbIOOPKH, MOMEHTBI PaCIpe/eICHUs.
2. BapnannoHHast CTaTHCTHKA: TIApaMETPBhI KIIACCOBBIX
MHTEPBAJIOB, TPYNITUPOBKA, (PYHKIUU SMIIUPHUIECKOTO
pacpenencHusl.
3. PamxupoBanue: mpoBepka Ciiy4aiHOCTH BEIOOPKHU 13
HOPMaJIbHON COBOKYITHOCTH, PETIPE3EHTaTHBHOCTD
BBIOOPKH.
4. Kputepuu coriacusi. YpOBeHb 3HAUUMOCTH.

2
Kpurepwuii cornacus [Tupcona (7 -
kputepwii).Ilapamerpuaeckue TecTsl: t- KpuTepuit
CrbronieHTa, F- kpurepwmii
5. IlpoBepka THNa pacHpeneneHNs] SMIUPHUECKUX
JAHHBIX.
IIpocTeie U clIo’KHBIE THIIOTE3bI, KPUTEPUHU COTIIACHS,
KPHUTEPUH OTKJIOHCHHUS PACIPEAEIECHHS OT
HOopManibHOCTH. BepositHocTu omn6ok | u 1l pona (a,p).

Tema 6. CTaTUCTUKHU
SMITUPUYECKOTO Psija.

CaMOCTOSITENBHO U3y4YUTh OCHOBHYIO U
JOIIOJIHUTEIEHYIO JIUTEPaTypy IO TEME.
[TonroToBUTH OTBETH HA KOHTPOJIEHBIE BOTIPOCHI:

1. OnmcarenpHas craTucTHKa. Bapuanmonnas
CTATUCTHKA.

2. [TapameTpsl pacnpeieneHusI.

3. OeHUBaHHE TAPAMETPOB PACIIPEACIICHUS IO
BEIOOPKE.

4. MeTobl OLICHUBAHUS: OLICHHBAHUE IAPAMETPOB 10
KOHEYHOH BBIOOPKE; OLICHUBAHKE 110 HEOTPAHUUCHHO
pacTymiei BhIOOpKe

Tema 7. Meton
KBaHTWIEH.

CaMOCTOSTENBEHO N3Y9UTh OCHOBHYIO 1
JOTIOJTHUTEIEHYIO JIUTEPATypy MO TEME.
HOI[FOTOBI/ITB OTBETHI HA KOHTPOJIbHBIEC BOITPOCHI:
1. Jlorapudmudeckast GyHKITHS IPaBIOTION0OHS
2. JIByxMepHast QyHKIHsI TPpaBaonoa00us

Tema 8. Pacimpenue
MTOHSITHSI BPEMEHHOTO

psana.

CaMOCTOSITETHHO U3YYUTh OCHOBHYIO U
JIOTIOJIHUTEINBHYIO JINTEPATYPY MO TEME.
IToAroTOBUTE OTBETHI HA KOHTPOJIBHBIE BOTIPOCHL:
1. Ilpumepsl BpeMEHHBIX PSIIOB.
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. Buzpl BpeMeHHBIX pSIOB.

. Ilenn anHanm3a BPEMEHHBIX PSIJIOB.

. Cranuu aHanM3a BPEMEHHBIX PSJIOB :

. Mero/p!l aHanmM3a BPEMEHHBIX PSIOB.

. Koppensmmonnstit ananns. CrieKTpaitbHBIA aHATH3
. CrnaxuBanue U GpuibTpanms

. Mozienu aBTOperpeccu M CKOJIB3SIETO CPEIHETO.
. JleTepMHHHpOBaHHAS U CIIydaifHasi COCTaBIISIOIIAS
BPEMEHHOTO psijia.

10. AynTHBHAS ¥ MYJIbTUIUIMKATHBHAST MOJICTIH.

11. Cnoco0bl onucaHus JeTepMHUHUPOBAHHBIX
KOMITOHEHT

OO0 ~NO Ul Wi

Hrtoro 80

6. PacueTHo-rpaduueckasi padora
Pacuemno-epaguueckas paboma ne npedycmompena.

/. KypcoBas pa6ora
Kypcosasa paboma ne npedycmompena.

8. KypcoBoii npoekTt
Kypcosoii npoexm ne npedycmompen.

9. KonTpoabHasi padoTa
Konmponvnas paboma ne npedycmompena

10. OueHouyHble cpeACTBA /Jis1 TPOBEAEHHS] TEKYIIero KOHTPOJIS H
IIPOMEIKYTOYHOM ATTeCTALHH

OnenuBaHue pe3yJabTaTOB OOy4YeHHS MO JUCIHHUIUIMHE H  ypPOBHS
c(hOpMUPOBAHHOCTU KOMIETEHIIUA (YaCTH KOMIIETCHIIMU) OCYIIECTBIISIETCS B
paMKax TEKYIIEro KOHTPOJISl YCIEBAEMOCTH M IMPOMEKYTOUYHOW aTTecTalud B
cooTBeTcTBUM ¢ DOHAOM OIEHOUHBIX CPEJCTB.

TunoBoi nepevyeHb BONMPOCOB K 3a4€Ty:
He npedycmompenut

TunoBoi nepevyeHb BONMPOCOB K IK3AMEHY:

1. T'paduka cuctempi MATLAB: BBICOKOYpOBHEBas, JCCKPUIITOpHAs, CIEIUaIbHasl,
aHMMAaIlMOHHAs, TPEXMEpPHas.

2. TlonuHomuanbHast anmpOKCUMAIIUS: MOJTUHOM, oOpalleHHBbIH MIOJIUHOM,
MHTEPHOJIALMOHHBIN MHOTOWIEH Jlarpanika.

3. Merox HauMeHBIIMX KBaJapaToB (JMHEiHas perpeccusi).l’'apmMoHnyeckuii aHamu3 (Ha
ocHose MHK).

4. TlommHoMmanbHass  ammpokcumaruss 1o  MHK.  DOkcnoHeHHMalbHO-CTENIEHHAS
arMpOKCUMAIIUS.

5. [Ilmammpyemblii  skcriepuMeHT. [lomHBIH OpTOroHaNbHBIA TuTaH. J[poOHas perumka
MOJIHOTO TIJIaHA.

1
B 0aHHOM pa3dese npusodamcs npumepbl OUEHOYHbIX cpedcms
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11.

12.
13.

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.

OyHKIMM pacnipesieleHns U 00paTHble QYHKIIMU PaCIpeIeIICHHs.
OnHOMEpHBIE pacnpeleNIeHUs: HENTPEPBIBHBIE PACIIPENEICHNUS, JUCKPETHBIE.
PaBromepHOe pacnpenenenue. HopmansHoe pacpeneneHue.

I10THOCTE BEPOATHOCTH HOPMAJIBbHOI'O PACTIPECIICHUS.

. Pactipenienenus, CBs3aHHbIE C HOPMalbHBIM. Pacnpenenenue XM —  KBajpar.

Pacnpenenenue Penes.

I'enepanuss ogHOMEpHBIX paclpencieHUil. ANrOpUTMBl pealu3allii, OCHOBAHHBIE Ha
MOJIMHOMAX HAWIy4YlIero NpuoInKeHUs.

Teopernueckue U SMOUPUUECKUE pacTIpeACTICHHUS.

OnucarenpHasi CTaTHCTHUKA: CPEIHEE 3HAYEHUE, MaTEMaTHYECKOE OXKHUJAHUE, MeIuaHa,
MOJa, JUCIIEpPCHs, CpelHee KBAJPaTUYHOE OTKJIOHEHHE, aCUMMETpHs, JKCIecc,
ko3 PUIMEeHT BapuanuM, MHHHUMYM, MaKCUMyM, pa3Max BBIOOPKH, MOMEHTHI
pacupeieneHus.

Bapuanmonnas craTucTHKa: TapaMeTpbl KJIACCOBBIX HWHTEPBAJOB, TI'PYIMIHPOBKA,
(YHKIIUH SMIIUPUYECKOTO pacTpeaeIiCHUsI.

PamxupoBanue: mpoBepka CIIy4alHOCTH BBIOOPKM W3 HOPMAaJbHON COBOKYITHOCTH,
PENpPEe3eHTATUBHOCTH BHIOOPKH.

Kputepuu cornacus. YpoBeHb 3HauuMOCTH. KpuTepuii cormacus Ilupcona ( y° -

kputepuii).llapamerpuueckue Tectsl: t- kpurepuit CtbrofieHTa, F- kputepuii.

ITpoBepka THNa pacnpeneIeHAs YMIMPUIECKUX JaHHBIX.

[IpocTele W cHOXHBIE THUIOTE3bl, KPUTEPUU COIVIACHUSA, KPUTEPUU OTKJIOHEHUS
pacripeiesieHnst OT HopMalibHOCTH. BepostHocTr ommbok | u |l pona (a,B).

CTaTUCTHKU SMIIMPUYECKOTO psiaa:

OnwucarenpHas cTaTUCTUKA. BapuaniMmoHHas CTaTUCTHKA.

[TapameTpsl pactipeesieHus.

OneHrBaHue MapaMeTpOB paclpeiesIeHUs IO BBIOOPKE.

MeTonpl OIICHWBaHU:a) OIICHUBAHUE MTAPaMETPOB MO0 KOHEYHOW BBIOOPKE.O)OICHUBAaHUE
110 HEOT'PAaHUYEHHO PaCTyIIel BBIOOPKE.

BreiOopku M3 HOpManbHOrO pachpefeneHus: Oonbliue BBHIOOPKH M MPHUOIMKEHHO
HOpPMAaJIbHBIE OLIEHKH.

Onenka aucnepcuu pacupenenenus. T - kpurepuil F-kputepuit

MeToa MOMEHTOB (Ha MpUMepe HOPMAJIBHOTO paclpeieeHus).

Meron kBanTuiner. OrieHka: cocTosiTenbHas, HecMenieHHas. D HEeKTUBHOCTh OLICHOK.
JloBepuTenbHOE OLICHUBAaHUE. JOBEPUTEIbHAsL 001aCTh,0BEpPUTEIbHBIE MPEAEIbI.

Onenka MakcuMajbHOro npasaononodus/lorapupmudeckast yHKUIUS TPaBIONIO100Us
I'padmueckuit ananus GpyHkuM npasrononodus. Ciaydail HEIPepbIBHOTO MapaMeTpa
JIByxmepHas pyHKLHS paBAONoI00us

Pacmmpenne mnoHsTHS BpeMmMeHHOro psnpa. IIpumepsl BpeMeHHBIX psAgoB. Bunbl
BPEMEHHBIX PSIOB.

Henu ananusa BpeMeHHBIX psiioB. CTaauy aHanu3a BPEMEHHBIX PSIZIOB :

Mertonbl ananu3a BpeMeHHbIX pAa0B. Koppensiunonuslii aHanu3. CrieKTpaabHbI aHAIU3.
CrinaxuBanue 1 QuiIbTpanus

Monenu aBTOPETPECCUH U CKOJIB3SIIETO CPENHETO.

JleTepMuHUpOBaHHasl M CilydaiHas COCTaBJAIOIIAs BPEMEHHOIO psna. AJJUTUBHAs U
MYJIbTUIUIMKATUBHAS Mozeau. CriocoObl ONUCAHUS AETEPMUHUPOBAHHBIX KOMIIOHEHT
[pocreiimme monenu Tpenna: nuHeiHas MOJelb, MOJIMHOMHUAIBHAS: JorapudMuieckas
noructuyeckas: ['omnepua .

Meton HauMEHBIIMX KBaApaTOB. YJaJ€HHWE TpPEHJAa C IOMOIIBI0 PAa3HOCTHBIX
OIIepaTOpOB.

[IpeobpazoBanne mkansl. Jlorapudmuueckoe npeodpaszoBanue. [Ipeodpa3zoBanue bokca
— Kokca.Psiap1, umeroniue oTpuiiaTeabHble 3HAUCHUS.

Beinenenne ce30HHBIX 3¢ (eKToB. Y 1aaeHne ce30HHOW KOMIIOHEHTHI.



41. Meton ckonp3ammx cpenHux (M.c.c.) MenuMaHHOE CriaXuBaHHE BbIUUCICHUS
CKOJIB341IEro cpeaHero. CBOMCTBO CKOJIB3SIIIETO CPETHETO

TumnoBble TECTOBBIE 3aJaHNA:

1. I3MepeHue 0JHOM U TO# e BEIIMYMHBI B SKCIIEPUMEHTE, IPUBOISAIINE K MOJYICHUIO Habopa
JAHHBIX, TIPUHSATO HA3BIBATh:

O Ipsmeimu

O Oonoxpamnvimu

O Muozoxpammnvimu

O Koceennvimu

2. Bennuuna, 3akOHOMEPHO MEHSIOMIASICS C TCYCHUEM BPEMEHH BCJICICTBHE MPOLIECCOB,
MPOKCXOASAIINX B UCCICTYEMOM 00BEKTE, HA3bIBACTCS:

O IHocmosmnou

O Cuyuaiinoi

O Ilepemennot

O Hecmabunwvnoi

3. BeposATHOCTD MOMaaHus 3HAUYCHHST U3MEPSIEMO BETHUUHBI B HEKOTOPbIH HHTEPBaJ 3HAUCHHIA
UMEHYETCSI:

O Josepumenvror

O Hopmanwroi

O Jocmosepnoii

O Cymmapnoi

4. [Tpn MaoM KOJIMYEeCTBE M3MEPEHUH IS OIICHKH «MCTHHHOTO0Y» 3HAYCHUS H3MEPseMOn
BEJIMYMHBI HEOOXOJJMMO YUHUTHIBATh KO (PULIMEHT:

O IMupcona

O duwepa

O Cmorooenma

O Cnupmena

5. IIpuBenure B COOTBETCTBUE BU/A HEJTMHEHHOM 3aBUCUMOCTH BUY II0JIy4aeMOU B pe3ybTaTe
JIMHEApHU3aLNH JIMHEHHOW 3aBUCUMOCTH:

1.  Y=ax’ a.  Y'zax'+b

2. Y=ae™ 6. Ln(Y)=bx*+Ln(a)

3. Y=ae™ 6. Ln(Y)=Ln(a)+b-Ln(x)
4, Y=x/(a+bx) 2. Ln(Y)= Ln(a)+b x

6. BeposITHOCTh OTBEPrHYTH HYJIEBYIO TUIIOTE3Y, KOT/Ia OHA HA CAMOM JICJIC BEPHA, HA3BIBACTCSI:
O Owubkoii | pooa
O Owubkoii Il pooa
O Ipomaxom
O I'pyb6oii nocpewnocmoio



7. Haiizute COOTBETCTBHE MEXKIYy KOJIOM M €ro rpaduueckoil naTepnperanueil B MatLab:

>>x=[1234567 8] i | =3
>>y=[-1.1 0.2 0.5 0.8 0.7 0.6 0.4 0.1] L
>>polyfit(x,y,1)

>>hold a)

>>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) 2} ‘
>>y3=polyval(p3,x1) 6) ~ ANV Dol
>>y4=polyval(p4,x1) o '
>>plot (x1,y1,x1,y2,x1,y3,x1,y4)

IIpuMepbl BONIPOCOB U1 ompoca:
1. Buasl BpeMEHHBIX PSAOB.
2. Ctaguu aHajan3a BPEMEHHBIX PsIIOB.
3. MoJieib CKOB3SIIEro CpeHero.
4. JlerepMUHUPOBAHHAS U CITy4YaifHasi COCTABIIAIOIIAs BPEMEHHOIO psja.
5. Yanenue TpeHaa ¢ IOMOILBIO PA3HOCTHBIX OIEPATOPOB.

IIpumepsl TeM rpynnoBbIX JUCKYCCHIH:
He npedycmompensi



TeMaTnka HHIAUBUAYAJIbHBIX IPOEKTOB:
He npeoycmompenwi

TemaTuka 3cce

He npedycmompenvl

Tunosble 3aJaHus 1J15 MNPaAaKTHICCKUX 3aHATHH

1. Berancienne y=P(X)=P{X<=x}, rme X-HOopMaibHO pacnpe/eiIcHHas
1 7 u?
ciydaiinas Beauunaa ¢ 4=0wu 0 =1. P(X)=—— —— |du.
y (0= exp[ : j

HpI/I BBIYHUCJIICHUAX HMCITIOJIB30BATH CIICAYIOIIYIO AIIIIPOKCHUMAILIUIO:
5 .

P(x)=1-f(x) > a,w' , x>=0.
i=1

2

1
N2

e 2

1
Ime w=———, f(X)=
e 1+ px ()

p=0.2316419
a, = 0.3193815

a, =—0.3565638

a, =1.781478
a, = -1.821256
a, =1.330274

MakcumalibHas OIIMOKa armpoKCUMaIuy paBHa 7*10~

VkazaHue: a) mpuMeHsATh cxemy l'opHepa, 0) mHpuU BBIXOIE H3 MPOLEIYPHI
BbI1aBUTh T(X)-110CKOCTH(CTPOUTH rpaduK).

2. MonenupoBarb HOPMAJIbHO PpACIpPEACNICHHYIO CIIyYalHYH BEJIMYHUHY C
3aaHHbIM cpeqHuM (M) U CTaHAapTHBIM OTKIOHEHHEM (S):

. k
2% 2 X
yz':l—k , TJle "1 -paBHOMEPHO pacIpeeéHHoe caydaiinoe ynciao Ha 0<’i<l
12
y anmpoKCUMHUpPYET TOYHOE HOpMalIbHOE paclpeeneHue py kK = © eciau k=12, To
12
y=>x;—6
i=1
Ilepexon K TpeOyeMOMY CpelHEMY M CTaHIAPTHOMY OTKJIOHEHHIO OCYILECTBIISTH
12
no gopmyne: ¥ =Y S+M,

3. T'enepuposats 100,1000,10000 ciiyyailHBIX BEIMYUH C HOPMaJbHBIM 3aKOHOM
pacrpeeneHusi U CTpOUTh TUCTOTPAMMY.
Y6enurbes B CripaBeNIMBOCTH MIpaBuia 2- U 3-curma.

TunoBbie 3a1aHus 1JI KOHTPOJbHON PadoThI
He npedycmompenut



11. Y4yeOHO-MeTOAUUECKOE 00ecnedeHre AUCIUIIIHHDbI

11.1. OcHoBHas JuTEpPaTypa

1. HectepoB C.A. WHTemneKTyalbHbIM aHAJIW3 JAaHHBIX CpeAcTBaMu MS
SQL Server 2008: yuebnoe mocoome / Hecrepop C.A.— M.: Hurtepner-
VYuusepcuter HNudopmanmonnsix Texnomornit (MHTYUT), 2012. 189— c.,
http://www.iprbookshop.ru/16702

2. ®enun ®@.0. Ananuz nannbix. Yacte 1. [loaroroBka JaHHBIX K aHAIU3Y:
yueOHoe mnocobue / ®enun @.0., Pequn O©.O.— M.: MOCKOBCKHII TOpOJICKOM
neaarormueckuii yuusepeurer, 2012, 204— c., http://www.iprbookshop.ru/26444

3. Aiizex M.II. Bpruucnenus, rpadpuku u aHanu3 nanHeix B Excel 2010:
camoyuutenb / Anzexk M.IIL., Ceporoackuii B.B., ®unkos M.B., Ilpokau P.I'.—
C.: Hayka u Texnuka, 2013. 352— c., http://www.iprbookshop.ru/35392

4. Airzek ML.II. Bpruucnenus, rpadpuku u aHanu3 aaHHblx B Excel 2013:
camoyuutensb / Aizek M.I1., ®unkoB M.B., IIpokau P.I'.— C.: Hayka u TexHuxka,
2015. 416— c. http://www.iprbookshop.ru/35584

5. bopoBukos B.II. [TonynsipHOe BBEI€HNE B COBPEMEHHBIN aHAIN3 JAHHBIX
B cucteme STATISTICA: yue6Hoe mocobue / bopoBukoB B.II.— M.: I'opsiuas
aunusg - Teaexom, 2013. 290— c., http://www.iprbookshop.ru/37198

6. Tropun FO.H., MakapoB A.A. CrarucTuyecKkuid aHajau3 JaHHBIX Ha
kommetotepe/ [log pen. B.2.®urypnosa — M.: UHOPA — M, 1998. - 528 ¢

/. bopoBukoB B. STATISTIKA: MW ckyccTBO aHaiu3a JaHHBIX Ha
kommerotepe. s npodeccuonanon. — CII6.: ITutep, 2001. — 656 c.

8. ®enun @.0. Anamuz nanubix. Yacts 2. Uuctpymentst Data Mining:
yueoHnoe mocobue / Genun O.0., Gequn O©.O.— M.: MoCKOBCKHII TOPOJICKON
nenarorndeckuii yauepcurert, 2012. 308— c. http://www.iprbookshop.ru/26445

9. bopoBukos B.IIporpamma STATISTIKA st cTyIeHTOB M MH)KEHEPOB. —
2-e u3a. — M.: Komnwrotep Ilpecc, 2001. — 301 c.

10. Taiimprmee M. Amnamu3 wu  o0paboTka naHHbBIX. CrienuanbHbIN
cnpaBouHuk. - CII6.: [Turep, 2001. - 752c.

11.2. JlonoJiHMTEILHAS JIUTEPATYpPa

1. AnucumoB B.H. TI'eponronorus in Silico. CraHoBieHHue HOBOU
JUCUUIUIMHBL. MaTeMaTu4ecKue MOJIeNId, aHalu3 JaHHBIX M BBIYUCIUTEIbHbBIC
AKCIIEPUMEHTHI: COOpHUK HayuyHbIX TpynoB / AnucumoB B.H., Xansskun A.B.,
Smun A.M., HoocenbuieB B.H., HoocenbueBa X.A., Muxanbckuii A.I.,
Cemenuenko A.B., Pomanioxa A.A., Kapkau A.C., AuucumoB B.H., CannukoBa
T.E., Mapuyk I'.U., Vkpaunnera C.B.— M.: BMHOM. JlaGoparopus 3HaHUIA,
2012. 535 — c. http://www.iprbookshop.ru/26047

2. brorwoms AxuMm, [édpenr Ilerep. SPSS: MHckycctBo 00paboTku
uHpopManu. AHAJIU3 CTAaTUCTUYECKUX JAaHHBIX U BOCCTAaHOBJIEHUE CKPBITHIX
3akoHoMepHocTeil.: [lep. ¢ Hem. / brorons Axum, [{ébens Iletep — CII6.: OO0
«dnaCodtIOIl», 2002. — 608 c.

3. Teru K., Ixun6eptr M. [Iporpammuposanue B Microsoft Office. [Tonnoe
pykoBojactBo 1o VBA: Ilep. ¢ anrn. — K.: Uza. rpynma BHV, 2000. - 768 c.
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http://www.iprbookshop.ru/26444
http://www.iprbookshop.ru/35392
http://www.iprbookshop.ru/35584
http://www.iprbookshop.ru/37198
http://www.iprbookshop.ru/26445
http://www.iprbookshop.ru/26047

4. JlpsxonoB B.I1., Ao6pamenkoBa W.B., Kpyrnos B.B. MatlLab 5 ¢
nakeramu pactmmmpenuid./ [Tox pen. B.I1. JIpsikonoBa. — M.: Homumx, 2001. — 880 c.
5. Jlazapes FO.®. MatLab 5.x — K.: U3x. rpynna BHV, 2000. — 384 c.

6. Cruenc P. Visual Basic. I'otoeie amroputmer. - M.: IMK Ilpecc,
2000. - 384c.

7. Xyncon . Cratuctuka s pusukos. - M.:Mup, 1967. - 240c.

8. Mbteio3 M., dunk K. YUucnennsie meroasl. Mcnonp3zoBanue MATLAB..:
NI "Bunbssamc",2001. - 720c.

9. PynakoB I1.U., Cadonor B.1. O6paboTka cUTHAIOB W HU300paKEHHI.
MATLAB 5.X. - M.: luanor-MHU®H, 2000. - 416c.

10. IssixonoB B.I1. KomneroTepHas matematuka. Teopus u npaktuka. - M.:
Homumxk, 2001. - 1296¢.

11. Yomne D., Xapmdaprep C. Microsoft Excel 97. bBubaunoreka
paspaborumuka: Ilep. ¢ anrn. — M.: U3a. ormen «Pycckas pemakuus» TOO
«Channel Trading Ltd», 1998. — 536 c.

12. I'apnae A. Camoyuutenr VBA. — CII6.: BXB — Cankr-IletepOypr,
1999. - 512 c.

13. Kopoas B.U. Visual Basic 6.0, Visual Basic for Applications 6.0.513b1k
nporpamMmmupoBanusa. CnpaBounuk ¢ npumepamu. — M.: KY IUL-OBPA3, 2000. —
448 c.

14. T'puropuit Turapenko. Visual Basic 6.0: — K.: Wzn. rpynma BHV,
2001.— 416 c.

15. BomuéukoB H.I'. Yuumcs nporpammupoBats: Visual Basic 5. YueGHoe
nocooue. — M.:"Ilmamor-MU®N",1998. - 368 c.

11.3. HopmaTuBHO-NIpaBOBbI€ AKTHI U HHbIE PABOBHIE IOKYMEHTbI
He ucnonvzyromes

11.4 IlepeuyeHb 3JIEKTPOHHO-00Pa30BaTeJbHbIX PECYPCOB
1. YuebHo-MeTOAMYECKHE MaTEPHUAIIbI TIO TUCHIUIUTUHE «AHAJIU3 BPEMEHHBIX
pAnoB» (PIEKTPOHHBIN 00pa3oBatenbHbld pecypc pasmenien B MOC OTU

(pumman) CITY UMEHU lNarapuna I0.A.
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=37)
2. Cair OTU  (pwmman) CI'TY wumenn Tarapmra FO.A.

http://techn.sstu.ru/node.aspx?cd=136

11.5 D1eKTPpOHHO-0MOIHOTEYHbIE CHCTEMbI

1. OBC «IPRbooksy https://www.iprbookshop.ru

2. OBC «JIanp» https://e.lanbook.com

3. OBC «elibrary» https://elibrary.ru

4. 9bC «KOHCVYJIbTAHT CTYAEHTA» https://www.studentlibrary.ru

11.6. Pecypchl  HHGOPMAIMOHHO-TEJIEKOMMYHUKAIMOHHOW  ceTH
«UHTEepHED)
1. https://openedu.ru - HarpioHanbHBIN IPOCKT OTKPHITOIO 00pPa30BaHHMs



http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=37
http://techn.sstu.ru/node.aspx?cd=136
https://www.iprbookshop.ru/
https://e.lanbook.com/
https://elibrary.ru/
https://www.studentlibrary.ru/
https://openedu.ru/

2. https://demonstrations.wolfram.com - Wolfram Demonstrations Project

11.7. IleyaTHbIe M JIEKTPOHHBbIC 00pa3oBaTe/IbHbIC pecypchl B (popmax,
aJaNTHPOBAHHBIX /I CTYAEHTOB ¢ OIPAHMYEHHBIMHM BO3MOKHOCTAMH
310POBbA (IJIA TPYNI M MOTOKOB ¢ TAKUMH CTYJACHTAMH)

I. ApnantupoBanHas Bepcusi OBC  «KoHCynbTaHT CTyaeHTa», s
UCITOJIb30BAHUS HMHBAJIUMIAAMH M JMLIAMH C OIPAaHWMYEHHBIMM BO3MOKHOCTIMU
30pPOBbS

Obyuarowuecs uz uucna uneanuoos u auy ¢ OB3 obecneuenvt neuamuvimu u
(unu)  PNEKMpoHHbIMU — 00pa3oeamenbHuIMU  pecypcamu 6  hopmax,
aoanmupo8anHbIX K 0ZPAHUYEHUAM UX 300POGbSL.

12. HNudopMauuoHHO-CIIPABOYHbIC CHCTEMbI U HpogdeccuoHaANbHbIE
0a3bl JaHHBIX

OOyuaromumcs obecrieueH nocTyn (ydajdeHHBIM JOCTYI), B TOM YHCIE B
cilydae IpUMEHEHUS 3JIEKTPOHHOIO 00yUYEHUs, TUCTAaHIIMOHHBIX 00pa30BaTEIbHbBIX
TEXHOJOTMWA, K COBPEMEHHBIM NpPOQECCHOHAIbHBIM 0a3aM  JaHHBIX U
MH(POPMAIIMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

12.1 Ilepeyenb HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM
1. CnpaBounas npaBoBas cucteMa «Koncynaprant [Lmrocy.

12.2 Ilepeuyenb npogecCHOHATBHBIX 023 TaHHBIX
1. https://openedu.ru - HarpoHanbHBIN HPOCKT OTKPHITOIO 00pa30BaHHS
2. https://demonstrations.wolfram.com - Wolfram Demonstrations Project

12.3 IIporpammHoe o0ecnieueHue

OOpa3oBaTenbHBI MPOIECC IO JTUCHUIUIMHE OOecredYeH HeoOXOTUMBIM
KOMIUJICKTOM JIMIICH3UOHHOTO W CBOOOJIHO PAaCIpOCTPAHSIEMOTr0 IMPOTrPaMMHOTO
oOecCrieUeHrs, B TOM YHCJIE OTCYSCTBEHHOI'O IPOM3BOJCTBA  (ITOMJICHKHUT
OOHOBJICHUIO MTPHU HEOOXOIUMOCTH).

1) JIlutieH3nOHHOE MPOrpaMMHOE 00eCIICUeHUE
omneparronHas cucrema Windows-7
2) CBOOOIHO pacHpOCTPaHIEMOE IIPOrpaMMHOE 00eCIICUCHUE
nakeT oucHbix mpunokenuii LibreOffice 7.4.0
Kaxnplii  oOyvaromuiics B  TEYEHHE BCEro Mmepuoia OOydeHHus
o0ecrieunBaeTCss MHIWBHIYAJIbHBIM HEOTPAHHMYEHHBIM JIOCTYIIOM K JJIEKTPOHHO-
OMOMMOTEYHOM CHUCTEME M DJIEKTPOHHON HMH(OpMaAIMOHHO-00pa30BaTEIbHON

cperne.

13. MaTepuajibHO-TEXHHYECKOE O0ecrevyeHue
OOpa3zoBaTeNnbHBI MPOIECC O00ECTICYeH Y4YEeOHBIMH AYyAUTOPHUSMHU IS
NIPOBENICHUS YYCOHBIX 3aHATHI JICKIIMOHHOTO THIIA, 3aHATUH CEMHUHAPCKOTO THIIa,


https://demonstrations.wolfram.com/
https://openedu.ru/
https://demonstrations.wolfram.com/

TPYNNOBBIX W WHAMBUIYAJIbHBIX KOHCYJIbTAIlMi, TEKYIIETO KOHTPOIS U
IPOMEXYTOYHOM aTTecTallld, TOMEHICHUSAMH IS CaMOCTOSTENbHOM paboThI
CTYJCHTOB.

VY4eOHblE ayIUTOPUU OCHAIIEHHbI OOOpPYJIOBAHHMEM U TEXHUYECKUMH
cpeacTBaMu OOy4YeHHs, KOTOPBIE BKJIIOUAIOT B ce0s yueOHYI0 MeOelb, KOMILICKT
MYJbTUMEIUHHOrO 000pYI0BaHUs, B TOM YHCIIE IEPEHOCHOT0 (MPOEKTOP, IKPaH).

[Tomemenust st CaMOCTOSITENBHOM pPaOOTHl OOYYAIOMIMXCS OCHAIICHBI
KOMIIBIOTEPHON TEXHUKOH ¢ BO3MOXKHOCTBIO MOJKIIOUEHMsI K ceTu «MHTepHET» U
o0OecrieyeHueM JIOCTyna B JIIEKTPOHHYIO HH(POPMALMOHHO-00pPa30BATEIbHYIO
cpeny OTU (bunman) CI'TY umenu ["arapuna 10.A.

PaGouyro nmporpamMmy cocTaBHII Flovuwd /Harap FO.H./



14. [lonoiHeHus 1 MI3MEeHEHUs1 B pado4eil nmporpamMmme

PaGouas nporpamma nepecMoTpeHa Ha 3acelaHuu Kadeapsl
« » 20 rojaa, npoTokos Ne

3aB. kadeapou / /

Bnecennbie nsmeHnenus yreepxaeHsl Ha 3acenanun Y MKC/YMKH

« » 20 _ rogma, npoTokon Ne
[Ipencenarens YMKH / /




