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1 OBBEKT, HEJIb U 3AJAYY OCBOEHUA JUCIIUIT/INHBI

JlucuuniauHa OpHUEHTHMPOBaHA Ha MPOJOHKEHHE HM3YyUYeHHUS COBPEMEHHOMU
TEXHOJIOTUM OOpaOOTKU JaHHBIX — HWHTEJUIEKTyallbHOMY aHanu3y naHHbix (Data
Mining). OtaenbHBIC pa3felibl TOrO HAIMpPaBICHHWS OBUIM PAcCMOTPEHBI paHee B
mucuuiuimHax «CHucTeMbl HCKYCCTBEHHOTO MHTEITIEKTa» U «HelpoceTeBbie U HeUETKUE
CUCTEMbI». B naHHOW AUCIHUIUIMHE CAENaH aKIEHT Ha CUCTEMAaTUYECKOE H3JI0KEHUE
TPaJMIIMOHHBIX METO/JIOB MAaTEMAaTUYECKOM CTATUCTUKH, KOTOPBIE MO-TIPEKHEMY
OCTAIOTCSi OCHOBHBIMHU HMHCTPYMEHTaMU aHaiu3a JaHHbIX. OHM MaTeMaTU4YeCKH
00OCHOBaHBI M TIOJIE3HBI /I MPOBEPKU 3apaHee CHOPMYITUPOBAHHBIX THUIOTE3, JIS
«rpyOOro»  pa3BeJOYHOTO  aHallM3a, COCTABJSIIOIIETO OCHOBY  OINEpaTHUBHOU
aHAJIMTUYECKOU 00paboTKu NaHHBIX. COBpEMEHHBIE BEPCHHM CTATUCTHUYECKUX IMaKETOB
pean3yloT MOIIHBIE KIIACCUYECKHE METOAMKH: KOPPENALMOHHBIN, pPErpecCHOHHBIH,
dbakTopHBIA W BpeMeHHOW aHanm3. [loaTomMy OT mosb30BaTEeNsl TaKUMH TIaKeTaMU
TpeOyeTcs cepbE3Hasi MaTeMaTHyeckas MOArT0TOBKA B ATHUX BOMPOCaXx.

B pesynpraTe wu3yueHUs MAAHHOW MAUCHUIUIMHBI CTYACHT IIOJYYUT 3HAHUA O
COBPEMEHHBIX MOJENSIX CTaTHYECKOro IPOrHO3UpoBaHMs (Kak Hauboyee CTpOro
OOOCHOBaHHBIX MaTeMaTU4YeCKH), a TaKXKe [MpaKTUYEeCKHE HaBbIKM aHalu3a,
MOJIEJIMPOBAaHUSI M IPOTHO3UPOBAHUS 3JIEMEHTOB BBIOOPKH DPA3NIUYHOW HPUPOIBI C
UCIIOJIb30BaHUEM COBPEMEHHBIX MHCTPYMEHTAJIbHBIX [TAKETOB IIPOrpaMM.

[TonoxuTenbHON OCOOEHHOCTBIO COCTABIEHHOW paboyei MporpaMMsbl SIBJISIETCS TO,
4TO yuyeOHBI MaTepuas COCTAaBIIEH U3 JBYX B3aUMOCBSI3aHHBIX U B3aMMOJOIOJIHSAIOIINX
JpyT pyra 4acTel: TEOPETUYECKOM, B KOTOPOW NMpopadaThIBalOTCs OCHOBHBIE MOIXO/IbI
¥ METOJbI TEOPUHU CTATHCTUYECKOTO aHaM3a W MPOTHO3MPOBAHUS, U MPAKTUIECKOU, B
KOTOPOW 3aKpEIISIOTCS MPUEMBI aHAIM3a M MPOTHO3HPOBAHUS B MHCTPYMEHTAIHHOU
cucteme STATISTICA. CoBmemnieHue TEOPUU W TPAKTUKHU, KaK TMOKA3bIBAET OIBIT
NPEToAaBaHusi, CIOCOOCTBYET TOMY, YTO CTYACHTHI CMOTYT IMOJIyYWTbh, BO-TIEPBBIX,
KayeCTBEHHBIE Mpo(deccHOoHalbHbIE 3HAHUS B OOJIACTH CTAaTHCTUYECKOTO aHaln3a
JAaHHBIX, a BO-BTOPBIX, paboTa C TaKeTaMH YIY4IIUT TOHUMAaHWE Ha3HAYCHUS
UCIIOJB3YyeMbIX MeTonoB M ux cBoictBa. Ilaker STATISTICA ceifiuac 3aHuMaer
JUIMPYIOIEE MECTO Ha PhIHKE CTATUCTUYECKOTO MPOrPaMMHOT0 00eCIeueHusl.

Takum o0pa3zom, NMpeAMETOM Kypca SBISIOTCS COBPEMEHHbBIE CTaTHCTUYECKUE
METO/Ibl ¥ IPOrpPaMMHBIE CPEICTBA aBTOMATH3AI[MN aHAJIN3a JAHHBIX.

Heab IMCHUIUIMHBI COCTOUT B M3YYEHHHM OCHOBHBIX METO/JOB U MPOrPaMMHBIX
CpeICTB OOHapYXEHUsS B JIaHHBIX paHEe HEU3BECTHBIX, HETPUBUAJIBHBIX, IPAKTHUECKU
MOJIE3HBIX M JIOCTYNHBIX MHTEPHpPETAllMi 3HAHWW, HEOOXOMUMBIX JUISI TPUHATHS
pElIeHUH B Pa3IUYHBIX cepax YeToBEUECKON eI TENHHOCTH.

B 3apauM AMCUMIUVIMHBI BXOJWT: cepa MPUMEHEHHS W PHIHOK HHCTPYMEHTOB
Data Mining; apxuTekTypa COBPEMEHHBIX CHCTEM JUIsi WHTE/UICKTYaJIbHOTO aHan3a
nanabix (MAJl); ycBoeHME KIaCCHMUYECKHMX CTAaTUCTUYECKHMX METOJOB PEIICHUS 3aad:
KJIacCU(PUKAIMK, PErpeccCHH, MPOTHO3MPOBAHMS,  KJIacTepU3alldd,  OMpeAeTICHUS
B3aMMOCBS3€EH (3amaum MIOMCKA aCCOIMATUBHBIX TIPaBHII), aHanmm3a
nocie0BaTeabHOCTEH, (AKTOPHOTO aHalu3a; HU3yYeHHWE METOAOB MPUOOpETEHHUS
3HaHUU U3 0a3 JaHHBIX U TEKCTa; U3yUYEHHE METOJOB W MHCTPYMEHTAJbHBIX CPEICTB
Data Mining.


https://ru.wikipedia.org/wiki/%D0%94%D0%B0%D0%BD%D0%BD%D1%8B%D0%B5

B pPE3YIbTATC OCBOCHUS AUCHUIIIIMHBI CTYACHT JOJIKCH:!

3HATh!

— METOAbl aHaNu3a JaHHBIX «C YYHUTEIEM», HCIOJB3YIOUME OOyYarollyto
nHpopMaruio;

— METOJbl HUCCIEIOBaHUS MHOTOMEPHBIX JaHHbIX 0€3  HMCIHOJIb30BaHUS
oOyuaromeii uH(pOpMalMM, HampaBlieHHbIE Ha BBISICHEHHE CTPYKTYpBI
B3aMMOOTHOIICHUN 00BEKTOB U MPU3HAKOB;

— METOJbl BBISBJICHHS JIOTUYECKHMX 3aKOHOMEPHOCTEH C TOMOIIBIO JIEPEBHEB
pEUIEHU;

— KOHIENTyalbHbIE OCHOBBI TMOCTPOEHHUS IPOIPAMMHBIX HHCTPYMEHTAJIbHBIX
cucrem Data Mining u metonuku ux npumeHenus st MAJ;

— BO3MOXXHOCTH COBPEMEHHBIX U TMEPCIEKTHBHBIX CpPEICTB pa3paboTKu
porpaMMHBIX TpoyKToB MA/I;

yMeTb!

— (dopMyIHMpOBaTh 3a/1a4M aHAJIN3a JAHHBIX;

— BbIOMpAaTh aJIEKBATHBIE AJITOPUTMBI UX PELLICHUS;

— OIICHMBATh KaYECTBO MOJy9aeMbIX PEIICHUH;

— TOJATOTaBIMBATh JaHHBIC JUIS aHAJH3A;

— pa3pabaThIBaTh HHCTPYMEHTAJIbHBIE IPOTPAMMHBIE CPECTBA aHAIN3a IAHHBIX;

— TPUMEHATH 3HAHMS JAHHOM JAMCLUUIUIMHBI K PELICHUIO MPAKTHYECKHUX 3a]a4 B
chepe MpoPecCHOHATBHON JEATEIbHOCTH, MPOEKTUPOBAHUU M pPa3pabOTKe
UH(GOPMAIMOHHO-aHATUTUIECKIUX CHUCTEM, CHCTEM TOIICPKKA TPUHATHS
pELIEHNN;

BJIA/IEeTh:

— OCHOBHBIMH METOJaMU W TpPUEMAMHU HCCIEAOBATEIBCKOM W MPAKTUIECKOU

pabotsl B oonactu MA/L;

— HaBbIKaMH pabOThl C COBPEMEHHBIMH METOAAMU U UHCTpyMeHTaMu 1uig UAL;

— TEXHOJIOTUAMM pPa3pabOTKU aJrOpUTMOB M TMPOTPAMMHBIX CHUCTEM aHaju3a
JTaHHBIX;

— KOMIUIEKCHBIM TOAXOJAOM K pa3paboTKe M BHEAPEHUIO aHATUTHYECKHUX
MOJICUCTEM B CUCTEMaX MOATOTOBKH NMPUHATHS PELICHUH.

[lepeuncnennble pe3ynbTaThl OOyU€HUs SBISIOTCS OCHOBOM i (POPMHUpPOBAHUS
CJIEYIOIMX KOMIIETEHIUH Y CTYI€HTOB:

— CHOCOOEH OCYIIECTBISATh KPUTUYECKUN aHaNu3 NpPOOJEMHBIX CHUTyallMi Ha
OCHOBE CUCTEMHOTO ITOJIX0Ia, BEIpadaThiBaTh cTpaTeruto aercteuil (YK-1);

— 3HaHWE METOJOB OpraHW3alMid W  yhOpaBleHUS WHPOPMAIMOHHBIMU
nporeccamu (I1K-1);

- BJQJICHHE HaBBIKAMHM CO3JaHMsI MPOrPaMMHOTO OOecreyueHHs JUisl aHalu3a,
pacnio3HaBaHusi U 00paboTKu MHGOpPMAINK, CUCTEM IU(GPOBO 00pabOTKU CHTHAJIOB
(ITK-3);

— CHocOoO€H BBIMOJHUTH NMOCTAHOBKY HOBBIX 33Jau aHajM3a U CHHTE3a HOBBIX
npoekTHbIX pemennit (TTK-5).



2 MECTO JUCIHUILINHBI B OCHOBHOM OBPA3OBATEJILHOM
IHPOI'PAMME

JlucuuiiuHa OTHOCUTCS K 4acTd, GOPMUPYEMON ydacTHUKaMU 00pa30BaTebHbIX

oTHoMIeHUH, 61oka 1 «/luciummasl (Moxymn) b1» yaeOHOTro miiaHa.

basupyercs Ha 3HAHWAX, YMEHUSX M HaBBIKaX, KOTOPHIC CTYJAEHT MPHUOOpPET MpU
OCBOCHHMH TMPEANIECTBYIOMIUX IUCIUIUIMH B COOTBETCTBUM C YUYEOHBIM IIJITAHOM 10
Hanpasienuto 09.04.04 IlporpamMmHas WHXEHEPUS

«Metozpl U cpeicTBa pa3pabOTKU IPOrPAMMHOTO OOECIICUEHUS»):

«I/IH(bOpMaHI/IOHHBIG N TCIICKOMMYHHUKAITMOHHBIC TCXHOJIOTUN)),

«udposast 06paboTKa CUTHATIOB U PACIIO3HABAHUE PEUNY;
«HenpoceTeBble 1 HEYETKUE CUCTEMBIY;

«Pacmno3naBanne 06p8,30B»;

«TexHonmorun 06J1aYHbIX BHIYUCICHUI.
3HaHUs, yMEHUS U HaBBIKU, IPUOOPETEHHBIE TP OCBOCHUH JAHHOW AUCIUIUIUHBI,
peaNnu3yroTCs CTYIEHTOM IIPU OCBOEHUH CIEAYIOIIUX YUYEOHBIX JUCIUIUINH:
— «IIpon3BoACTBEHHAS MTPAKTUKA: MPEIIUTIIOMHASD;
— «BplInonHenune BpIMYCKHOW KBaTU(UKALIMOHHON paOOThD».

3. CTPYKTYPA U COAEP KAHUE JUCHHUIIJINHBI

(Marucrepckas mporpamma

3.1 Pacnpeneﬂeﬂne y‘lBﬁHLIX 4acoB M0 TeMaM JMCIHUILIMHbI 1 BHJaM 3aHATHI

Ne
TEMBI

HanmMmenoBanue TeMbl
(comepKaTenbHBIX MOJTyIIEH)

KonmuaecTBo yacoB (ouHas/3a049Hast)

Bcero

B ToMm uncie

Jlexuun

JlabGop.

IIpaxr.

CP

Ilenp, mnpexMer w©  3amadud  Kypca.
Hcrounuknu 3HaHUH IS
MHTEJJIEKTyalbHBIX  cucteM.  OOiee
IpelacTaBlIeHUe O TexHojorusix Data
Mining u Big Data

8/9

2/1

6/8

CoBpeMeHHbIE METOABI CTAaTHCTHYECKOTO
aHaiM3a  JaHHBIX: maker  Statistica.
Meroapl aHamM3a BPEMEHHBIX PSJIOB.
OCHOBHBIE KOMITOHEHTHI Psijia

12/11

2/1

2/0

8/10

Breiienenue  Ce30HHOW ~ KOMITOHEHTHI:
agaIuTUBHAasA n MYJbTHIINIMKAaTUBHAA
MOJICTIH. PazHocTHBIC OTepaTopBhl.
[TpeoOpazoBanme MIKaIbI

14/15

2/1

4/2

8/12

Mopenu cayyaiiHOH KOMIOHEHTHL. AR-
Mmomenu. CBoiicTBa MoIene © HUX
uaeHTU)UKAIHS

20/17

4/1

4/0

12/16

MA-monemu. CsolicTBa MOmenel W HX
uaeHTU)UKAIHS

20/15

4/1

4/0

12/14

Mopenu ARMA u ARIMA.
Wnentudukaims napaMeTpoB MoJIeei

14/15

2/1

4/2

8/12

MeToapl, HCMIOIB3YIOMUE OOYJArOIIYIO

16/14

2/0

2/0

12/14




uH(pOpPMaILIHIO: MHO>KECTBEHHas
perpeccusi,  METOABbl  CpPaBHEHHUS  C
o0Opasiom
JuCcKpUMHUHAHTHBIN aHaIu3 (TA).
8 Xapaktepuctuka wmetogoB JIA (meton 20/19 41 4/ 12/16
JTUCKPUMHUHAIINN u METOJT
KJ1accu(puKaImm)
Mertoubl aBTOMAaTHYECKOTO
9 | rpynnupoBanus  ((akropueiii  aHamms, | 21/20 5/1 412 12/17
KJIACTEPHBIN aHaIN3)
Ob6napysxeHue JIOTUYECKUX
10 3aKOHOMEPHOCTEN B JJAHHBIX C MOMOLIBIO 23/91 5/1 6/2 12/18
JIEPEBbEB peLICHHUIA. AJITOPUTMBI
MIOCTPOEHUS JIEPEBHEB PEIICHUI
[Tpumenenue UHCTPYMEHTOB Data
11 | Mining, Text Analysis u Web Mining k | 12/15 2/1 10/14
MHTEJJICKTYaJTbHOMY aHAJIM3Y JaHHBIX
WuauBuyanbHOE 3a1aHHE 0/9 0/9
KypcoBoii npoekt
WToro o BuaaM 3aHsATHIA 180/180 | 34/10 | 34/10 112/160
Kontpoib 36/36
UTOI'O: 216/216

(I)OpMI/IPOBaHl/Ie KOMHeTeHIII/Iﬁ B pe3yjbTaTe 0CBOCHUA TEM NTUCHUITJIMHDBI

KOMHGTCHHI/II/I TeMmbl JUCHUIIIIMHBI, HAICJICHHBIC Ha (I)OpMI/IpOBaHI/Ie
KOMIICTCHIINU
VK-1 Temnr 1, 2,6,7,8,9, 10, 11
I1K-1 Temnr 1,6, 11
[1K-3 Temnr 2, 3,4,5,8,9, 10
I1K-5 Temnr 1,2,7,8,9,10, 11
3.2 Jlekuuu

Tema 1. Ilens, npeamer wu 3agaum  Kypca. VCTOYHWMKM 3HAaHUW A
MHTEIJUIEKTyalIbHBIX cucTeM. OO0riee npencraBieHue o Texnonorusix Data Mining u Big
Data.

Cogaeprxanue Temsl 1 :

CoBpeMeHHbIE METOJIbl aHayu3a JaHHbIX. CTaguu M MeTolbl aHaim3a. Oomue
npeactaBicHus o TexHonormm Data Mining. OcHOBHBIE MOAXOJbI K H3BJICYCHHUIO
3HaHU#. VICTOUYHMKM 3HAHUM.

Jluteparypa k Teme 1: [2, 4].

Tema 2. CoBpeMeHHBbIE METOJAbl CTAaTUCTHYECKOTO aHalih3a JaHHBIX: IaKeT
Statistica. MeTop! aHamu3a BpeMEHHBIX PsiioB. OCHOBHBIC KOMIIOHEHTHI pPsija.

ConeprkaHue TEMBI 2:

CratucTuyeckre MeTO/Ibl aHalin3a JaHHbIX. [lenu u crnocoObl aHamM3a BPEMEHHBIX
psnoB. Tpena, ce30HHas U IUKIMYECKass KOMIIOHEHTHI paaa. Mojienu TpeHaa.

Jlureparypa k Teme 2: [1, 2, 3].




Tema 3. BoineneHue ce30HHOM KOMIIOHEHTHI: aJ/INTUBHAs U MYJbTUILIMKATHUBHAS
moznenu. PasHoctabie onepaTopsl. [IpeoObpazoBanue mKamibl.

ConeprkaHue TeMBI 3:

AIUTUBHAsS MOJENIb, MYJbTUIUIMKATUBHAsS MOJeNb. [IporHosupoBanue ¢
UCIIOJIb30BAHUEM CE30HHOW KOMIIOHEHTHI. IIpocThle M CE30HHBIE Pa3HOCTHBIE
ornepaTtopsl. CriocoObl peoOpa30BaHuUs IIKAJIbI.

Jlutepatypa k Teme 3: [1, 2, 3].

Tema 4. Monenu citydaiiHOM KOMHOHEHTHl. AR-Mozenu. CBOMCTBAa MOJIENIeH U UX
uaeHTHQUKALIHS.

ConepxaHue TeMbl 4:

ABtoperpeccuonnsie  Moaenu AR. CryvaiiHblii psig Tuna «Oenblii  mrymy».
CranmoHapHOCTh CIIy4aiiHOTO Tporecca. BeibopouHasi aBTOKOppENAMOHHAS (PYHKIINSA
psnga. Koppenmorpamma. HWHrtepriperanusi rpaguka KOppeaorpaMMbl. Yucnossie
xapakrepuctuku nponeccoB AR(1) u AR(2). OnenuBanue napamerpoB AR-Mozeneil.

Jlutepatypa k Teme 4: [1, 2, 3].

Tema 5. MA-moaenu. CoiicTBa Mojiesielt U uX UACHTU(DUKALINSL.

ConepkaHue TEMBI S:

YacTtHast aBTOKOppeIAIMOHHAs GyHKIus, e€ cBoricTBa. CBoiicTBa Moaenu MA(Q).
Haxosxnaenue napameTpoB Mojaearn MA(Q).

Jlureparypa k Teme 5: [1, 2, 3].

Tema 6. Mogenu ARMA u ARIMA. Unentudukaius napaMmeTpoB MOJICIICH.

ConeprxaHue TeMbl 6:

CMmemianHass MoJieidb aBTOperpeccuu — ckojb3smero cpeanero ARMA(P,Q).
OnenuBanue mapamerpoB ARMA(p,q). Unentudukamms crannoHapHbeix Moaeiei AR,
MA, ARMA. Moaens ARMA B oneparopHoil ¢opme. Mogenb aBroperpeccun —
POMHTETPUPOBAHHOrO CcKoJb3simero cpeanero ARIMA(p,d,q). nentudukamnms
monem ARIMA(p,d,q). [TIpoBepka HOPMAIEHOCTH pacTpeACIICHHS.

Jlutrepatypa k Teme 6: [1, 2, 3].

Tema 7. Metonpl, UCTIONB3YIOIIME 00yYarONIyr0 WH(DOpPMAIUIO: MHOXKECTBEHHAsS
perpeccus, METO/Ibl CPaBHEHUS ¢ 00Pa3IIOM.

ConeprkaHue TeMBI 7:

Mertonbl aHanu3a AAHHBIX «C y4uTelIeM». MHOXECTBEHHBINM PErPECCUOHHBIN
aHanu3. [[puMeHeHne MHOKECTBEHHOM PErpecCUr B Pa3IMYHBIX 00JIACTSIX.

Jlurepatypa k Teme 7: [2, 3, 5].

Tema 8. IuckpumunantHbeiil ananu3 (JJA). Xapakrepuctuka meroaos JJA (meton
JUCKPUMUHALIMKA U METOJ KIaCCU(PUKALIIH).

Coneprxanue TeMsl 8:

OO6sacTu NpUMEHEHHs JUCKPUMUHAHTHOrO aHanuza. lIpenmer u 3amauyu
JUCKPUMUHAHTHOTO aHaiu3a. MeTos1 TUCKpUMHUHALIUU, METO/I KJIaCCU(PUKALIUH.




Jluteparypa k Teme 8: [1 - 5].

Tema 9. Meroasl aBTOMATUYECKOTO TPYNNHUpoBaHUs ((HaKTOPHBIA aHAIN3,
KJIACTEPHBIN aHAJIN3).

Coneprxkanue Tembl 9:

CratucTHYEeCKHEe METOJIbl aHallu3a CTPYKTYP JaHHBIX. THUIBI 3a/1ad ¥ METOJbI UX
pemieHus. Meton riaBHBIX KOMMOHEHT. DakTopHbIM aHanu3. 3agaya KIIaCTEPHOIO
aHanau3a. MeTojpl KJIIAaCTEpPHOTO aHaiM3a (MepapXxuueckue, Hemepapxuueckue). Meton
K-cpennux.

Jlutepatypa k Teme 9: [1 - 4].

Tema 10. OOHapyXeHHE JOTUYECKUX 3aKOHOMEPHOCTEW B JIAHHBIX C MOMOIIBIO
JIEPEBBEB PEIICHUI. AJTOPUTMEI IIOCTPOCHHS IEPEBHEB PEIICHUM.

Copnepxanune TeMsl 10:

SI3BIK JTOTMYECKUX BBICKa3bIBaHUU. JlepeBbsl pelIeHHl — KaK METO]l BBISBIICHHS
JIOTUYECKUX 3aKOHOMEPHOCTEH. Tanbl KOHCTPYHMPOBaHUS JiepeBbeB. Kpurepwii
pacmierienust (BeIOOp arpuOyTta pa3z0ueHus). AJTOPUTMBI TIOCTPOCHHUS JCPEBHEB
pemenuii: 1D3, C4.5, CART.

Jlurepatypa k Teme 10: [2, 4, 5].

Tema 11. [Ipumenenne nacTpymenToB Data Mining, Text Analysis u Web Mining
K UHTEJUIEKTyaJIbHOMY aHaJIN3y JTaHHBIX.
Conepxanue TeMsl 11:
O030p HHCTPYMEHTAJIbHBIX CPEACTB HWHTEJUIEKTYaJIbHOTO aHaji3a JaHHbBIX.
TexHonornyeckne 0COOEHHOCTH UX MPUMEHEHHUS.
Jlutepatypa k Teme 11: [2, 4, 5].

3.3 IlpakTnyeckue (CeMUHAPCKNE) 3aHATHS

[IpakTueckue (CeMUHApCKUE) 3aHATHS IO JUCHUILUIMHE YYEOHBIM IUIAHOM HE
PETyCMOTPEHBI.

3.4 JlabopaTopHbIe padoThI

No O06BéMm, Jlutepa-
n/n Tema 3aHsATHS Jac. Typa
OYH./3204.
[TocTpoeHue eTepMUHUPOBAHHON MOJICIH JJIsl aHAJIM3a U
1 p JICTCPMHTIHD ST A 62 |[1,23,6]

MMPOTrHO3NPOBAHUA JTUHAMUKH ITPpOLECCa
Mogens MMPOrHO3UPOBAHUA AJHWHAMUKH IIpoHecca C y‘-IéTOM

2 . . 12/2 [1, 2, 3, 6]
CITY9aifHON KOMITOHEHTBI
BrisiBiieHne  3aKOHOMEPHOCTER B aHHBIX C IIOMOIIb

3 p 8 HIbIO 62 |[2,3,5,6]
JUCKPUMUHAHTHOTO aHAJIN3a

4 @DaKTOPHBIN aHAIN3 — METO/ UCCIIEOBAHUS CTPYKTYPhI IAHHBIX 412 [2, 4,5, 6]

5 OOHapyXeHHEe JIOTHYEeCKHX 3aKOHOMEPHOCTeH B JIAHHBIX C 6/2 [2,4,5, 6]

HIOMOUIBIO JIEPEBbEB pEIlICHUH
HUTOI'O: 34/10




3.5 CamocTosiTesibHas padoTa CTyJAeHTa

Ne Buasl camocTosiTensHOM padOTHI CTYIEHTA O0bEM, Fac.
n/a A p YA 0YH./3204.
1 M3y4eHue JeKIMOHHOTO MaTepuaia 50/60
2 [ToaroToBka K J1abOpaTOPHBIM 3aHATHIM 62/91
3 BrlimontHeHME MTHAMBUYaTLHOTO 3a/IaHHS 0/9
HUTOIO: 112/160

3.6 Kypcosoii nmpoekT (padoTa), HHAMBUIYAJIbHOE 3aJaHUE

Y4yeOHBIM TIJIaHOM B paMKaxX OCBOEHHUS MAUCHUIUIMHBI HE MPEITyCMOTPEHO
BBINIOJIHEHHUE CTYICHTAMH KypCOBOTO ITPOEKTA.

B 3 cemectpe crymeHToM 3aoyHOW (opmbl  0OydUeHHS  BBIOJIHSAETCS
WHIUBUIYAIbHOE 3a/1aHne. IHIMBUAYyaIbHOE 3aJaHuE MOCBAILIEHO METPUKAM KayecTBa
KJIacCU(UKAIIUH.

[leas — mnpuoOpeTeHUEe CTyJEHTaMU ONbITa B MPUMEHEHUU PAa3IUYHbIX MeEp
KayecTBa Kiaccu(ukamuu (OO0 MPAaBHIBHBIX OTBETOB, TOYHOCTh, MOJHOTY, AUC-
ROC) anst  cpaBHEHUs aNrOPUTMOB KiIAcCH(DUKAIMK MPU HATMYUK OTPAHUYCHHUHA Ha
TOYHOCTb WJIM MOJHOTY.

OTtuér 0 paboTe COCTOMT U3 TEKCTOBOW YacTW Ha JucTax Qopmata A4.
Pekomenayempiii 00bEM OTYETa MO MHAMBUAYAJIbHOMY 3aJaHUI0 — He Ooiyee 12
CTpPaHHIL.




4 POH/I OHEHOYHbIX CPEJACTB

4.1 Kputepuym u mKaJbl IS HMHTErPUPOBAHHONM OIEHKH YPOBHA
cpOopMHUPOBAHHOCTH KOMIIETECH UM

Cocmasnaowas komnemeHyuu — nOJTHOMA 3HAHUU

— HYJIEBOM YpPOBEHb: HEBEpPHBIE, HE aPTYMEHTHUPOBAHHBIE, C MHOKECTBOM T'PYyOBIX
OIIMOOK OTBETHI HA BOIIPOCHI; YPOBEHb 3HAHUM HU)KE MUHUMAIIbHBIX TPEOOBAHU;

— MHHHUMAJIbHBIA YPOBEHb: JIaHbl HE MOJHbIC, HETOYHBIE U HEAPTYMEHTHUPOBAHHbBIC
OTBETHl Ha BOIPOCHI, JOIMYIIEHO MHOTO TpPyObIX OIIMOOK, YpOBEHb 3HAHUN HUXKE
MUHUMAJIbHBIX TPEOOBAHUM;

— MOPOTOBBIMI  ypOBEHb:  JaHbl  HEJOCTATOYHO  IOJHBIE, TOYHBIE U
apryMEHTHUPOBAHHBIE OTBETHl HAa BOIIPOCHI, IJIOXO 3HAET TEPMHUHBI, OIPENECICHUS U
IIOHSTHSI, OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOILIEHUS, NPUHLUIBL, JOIMYIIEHO MHOI'O
HErpyObIX OIIHOOK;

— CpeIHUH YpPOBEHb: JaHbl JOCTATOYHO IOJIHBIE, TOYHBIE U apryMEHTHPOBAaHHbBIC
OTBETHl Ha BOMPOCHI; B LIEJIOM 3HAET TEPMHUHBI, ONPEICICHUS U TMOHATHUS, OCHOBHbBIE
3aKOHOMEPHOCTH, COOTHOILIEHUSI, TPUHLHIIBL; TOMYIIEHO HECKOJIBKO HErpyObIX OIIHOOK;

— NPOABUHYTHIA YPOBEHb: JAAHBI IOJHBIE, TOYHBIE U aPTyMEHTHPOBAHHBIE OTBETHI
Ha BOIIPOCHI, 3HAET TEPMUHBI, ONPENEICHUS U TOHATHSA, OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOILIEHUS], TPUHLIMIIBL; JOMYLIEHO HECKOJIBKO HErPYyOBIX OIMIMOOK;

— BBICOKMI YpOBEHb: JJaHBI IIOJIHBIE, TOYHBIC U apIyMEHTHPOBAaHHBIE OTBETHI Ha
BOIIPOCHI, 3HAET TEPMUHBI, OINPEACICHHUS W TOHITHS, OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOILICHHMS], IPUHIUIIBI; JOMYIIEHO HECKOJIbKO HETOUHOCTEM.

Cocmasnarowas KomnemeHyuu — yMeHusl

— HYJEBOH ypOBEHb: IIOJHOE OTCYTCTBHE NOHHMMAHHSA CYTM METOAMKH PELICHUS
3aJ1auyd, JIOMYIICHO MHOKECTBO IPyOSHIITIX ONMTMOOK, 3aJaHHUs HE BBITIOJTHEHBI BOOOIIIE;

— MUHUMAaJbHBIA YpOBEHb: cllaboe MOHMMaHUE CYTH METOAMKH PEUIeHUs 3aJadH,
JOMyIIEHbl TpyOble OLIMOKHM, pelieHuss He OOOCHOBaHbI, HE YMEET HCIOJIb30BATh
HOPMAaTUBHO-TEXHUUYECKYIO JIUTEPATYPY;

— TMOPOTOBBIM YPOBEHb: JOCTATOUHOE MOHUMAHHUE CYTH METOAMKH PEUICHUS 3a/1a4H,
JIOIYIIEHBI OIIMOKH, PEIIEHUS] He BCeraa 000CHOBAHBI, YMEET UCIO0Ib30BaTh HOPMATUBHO-
TEXHUUYECKYIO JINTEPATypy, CJ1a00 OpUEHTUPYETCS B CHIELIMAILHONW HAYUYHOMU JINTEpaType;

— CpeJHUH YpOBEHb: B LEJIOM IIOHMMAeT CyTb METOJMKH pELICHUs 3a/auH,
JIOIYIIEHBI OIMOKH, PEIIEHUS] HE BCeraa 000CHOBAHBI, YMEET UCTIO0Ib30BaTh HOPMATUBHO-
TEXHUYECKYIO U CIIEHUAIbHYIO HAYUHYIO JIUTEPaTypy;

— MPOABUHYTHIA YPOBEHb: B IIEJIOM MOHUMAET CyTh METOAMKH PEUICHUs 3a/lauH,
JIOMYILIEHbl HETOYHOCTH, CIOCOOEH OOOCHOBaTh pEIICHUS, YMEET HCIOJIb30BaTh
HOPMAaTUBHO-TEXHUYECKYIO U CIEHUATbHYIO HAYYHYIO JIUTEPATYPY;

— BBICOKMI YpOBEHb: IOHHUMAET CyThb METOJMKH pELIeHHs 3aJayH, CIOCOOEH
000CHOBaTh pEIICHUs, YMEET HUCIOIb30BaTh HOPMATHUBHO-TEXHUYECKYIO M CIEHUABHYIO
HAy4HYIO JINTEPATYPY, IEPEAOBON IPONU3BOACTBEHHBIN OIIBIT.



Cocmasnaowas komnemeHyuu — 61a0eHue HagblKamu

— HYJIEBOM YpOBEHb: HE JIEMOHCTPUPYET BIIAJICHUEC HABBIKAMU BBINOJIHEHUS
npodeCCUOHANIBHBIX 3aJ1a4, He MOXKET BBITIOJTHUTD 3a/1aHU;

— MUHUMAJIbHBIN YPOBEHb: HE JEMOHCTPUPYET BIIaJICHUE HABBIKAMHU BBIMOJHEHUSA
poeCCHOHANIBHBIX 3314, WCTBITHIBAET CYIIECTBEHHBIC TPYAHOCTH TPH BBHIMOJTHEHUU
OTJICJIbHBIX 3aJaHUM;

— TIOPOTOBBIM ypPOBEHb: BIAJCET HABBIKAMH BBITIOJHEHUS TPO(HEeCCHOHATBHBIX
3a71a4 Ha TIOPOTOBOM YPOBHE, 3aJIJaHUS BBIIOJHIET MEIJICHHO U HEKAYE€CTBEHHO;

— CpPEIHHMM YPOBEHB: BIIaJIeeT HaBbIKaMU BBITIOJIHEHUS MPO(EeCcCHOHATBHBIX 3a/1a4,
3a/IaHUs BBITIOHSET Ha CPETHEM YPOBHE T10 OBICTPOTE U KaUECTRY;

— IPOABUHYTHIM YPOBEHBL: BIAJACET YBEPEHHBIMU HABBIKAMU BBINOJHEHUA
npoeCCHOHANBHBIX 3a/1ad, OBICTPO W KA4YECTBEHHO BBITMIOJIHSACT 3aJaHUs, WHOTIA
JIOITyCKasi HE3HAUUTEIbHBIEC OTPEIIHOCTH;

— BBICOKHM  YpPOBEHb:  BIIAJICET YBEPEHHBIMM  HABBIKAMHM  BBIIIOJIHEHHS
npodeCCUOHANIBHBIX 3a/a4, OBICTPO M KauyeCTBEHHO BBIMIOJHSACT 3aJaHus, IpHU
HEO0OXOJIMMOCTH JICMOHCTPUPYS TBOPUECKHUI TTOIXOI.

Obobwennas oyeHxka chpopmuposanHocmu KomMnemeHyuil

— HYJICBOM ypOBEHB: Ha HYJIEBOM YPOBHE C(OPMHPOBAHBI: BCE COCTABJISIOIIUC;
OJIHA WJIH JIBE U3 TPEX, OCTANIbHbIE — HA 00JIe€ BLICOKOM YPOBHE;

— MUHUMQJIbHBIM ypOBEHb: HAa MHUHHMMaJIbHOM YpOBHE C(OPMHUPOBAHBI: BCE
COCTABJISIOIINE; OJHA WIIH JIBE U3 TPEX, OCTAIIbHBIC — HA 00JIee BLICOKOM YPOBHE;

— TIOPOTOBBIM  ypOBEHb. Ha TIOPOTOBOM  YpOBHE C(HOPMHPOBAHBI:  BCE
COCTABJISIOIIME; OJTHA WIIH JIBE U3 TPEX, OCTAIIbHBIC — HA 00JIee BLICOKOM YPOBHE;

— CpEIIHHH ypOBEHBb: Ha CpPEJHEM YpOBHE C(OPMHPOBAHBI: BCE COCTABJISIOIINCE;
OJIHA WJIH JIBE U3 TPEX, OCTAJIbHBIE — HA 00JIe€ BLICOKOM YPOBHE;

— TOPOJBUHYTHIA YPOBEHb: Ha TPOJBUHYTOM YpPOBHE C(HOPMHUPOBAHBI: BCE
COCTABJISIIOIIME; OJTHA WIIH BE U3 TPEX, OCTAIIbHBIE — HA BBICOKOM YPOBHE;

— BBICOKMM YPOBEHb: Ha BBICOKOM YpPOBHE C(HOPMHUPOBAHBI BCE COCTABIISIONINC
KOMIIETCHITUM.

4.2 Bonipocsl K 3K3aMeHY U IpUMep IK3aMEHAIIHOHHOTI0 OnJiera
Bomnpocs! k 3K3aMeny:

1. OcHOBHBIC TMOAXOABl K W3BJICYCHHUIO 3HAHWW. [IpUMeHeHHEe U PBIHOK
uHctpymenToB Data Mining u Big Data. Vcrounuky 3HaHHUN 1] HHTE/UICKTYaIbHBIX
cucteMm. O6Iiee npeacrasieHue o Texnojorusx Data Mining u Big Data.

2. Tunbsl 3aKOHOMEpHOCTEH, BbIsBIsseMble Meromamu Data Mining. Hx
XapaKTEPUCTHKA.

3. CrarucTruecKkrie METOJbl aHaIM3a JaHHBIX. [IpOrHO3MpOBaHWE — KaK CIIOCO0
U3ydeHHUS MyTell pa3sBUTHS Ha OCHOBE BBISBIEHHBIX 3HAHUM O AMHAMHUKE IIPOIECCA.
[TocTaHOBKa 3a/1aui aHAJIN3a BPEMEHHOTO Psi/a, IeJIH aHaAIN3a.



4. Tlaker Statistica. Merogsl anHanmm3a BpeMEHHBIX pagoB. (OCHOBHBIC
KOMITOHEHThI BPEMEHHOTO psifia.

5. JlerepMuHHMpOBaHHasE M Ciy4yailHas COCTaBIJISIIOIIME BPEMEHHOIO psfa,
aJIUTUBHAS U MYJbTUILIUKATUBHAS MOJICIIH.

6. Monenu TpeHaa, CE30HHAS U IIUKINYECKas KOMIOHEHTbl BPEMEHHOIO pAJia, UX
KpaTKasi XapaKTepUCTHUKA.

7. CranMoHapHOCTh  Cly4yalHOro  mpolecca.  Meroabl  CBEACHHS K
cTaiuoHapHOCTH. [loHsiITUE pa3sHOCTHOTO ornepaTopa 1-ro mopsjka, €ro HazHayeHUE.
[Ipumep npuMeHeHUs1 pa3HOCTHOTO OIepaTopa.

8. Beinenenue ce30HHBIX 3()PPEKTOB, CIIOCOOBI OIEHKH CE30HHOM KOMIIOHEHTHI,
CE30HHBIN UHJIEKC, YAAJICHHE CE30HHOW KOMIIOHEHTHI.

9. IlporHos3upoBaHHM€ C HCHOJB30BAHUEM CE30HHOM KOMMOHEHTHI. [lpumep
MPOTHO3UPOBAHUS.

10. Yuér crmydaifHOW COCTaBISIONICH (OCTaTKOB) BPEMEHHOTO psaa. BeiOopounas
aBTOKOppessimoHHas  (QyHkiuss BpemeHHoro psga. Onenka  kodhUIIMEHTOB
koppessinuu. Koppenorpamma. Matepnperanus rpaduka KOpperaorpaMmBbl.

11. Jluneiinast MoJenb IJsl CIIy4ailHOM KOMIIOHEHTBI BPEMEHHOTO psina. Mojenb
aBTOperpeccuu nepsoro nopsiaka AR(1). OuenuBanue napameTpoB moaean AR(1).

12. Mogaens aBtroperpeccuu Broporo mnopsinka AR(2). OueHuBaHue napameTpoB
AR(2).

13. YactHas aBrokoppensunonHas Gynkuus (HAKD), e€ cBoiictBa. [Ipumenenne
TOU PYHKIUU.

14. Mopenb ckonb3simiero cpeaHero MA(Q). HaxoxneHnue nmapameTpoB MOACIH
MA(Q).

15. CMmemranHbie MOJICIM aBTOperpeccuu—ckoib3smero cpeanero ARMA(p,q) u
ARIMA(p,d,q). Unentudukaius Mmoaenei.

16. CratucTiyeckue METOIbI aHaMW3a CTPYKTyp naHHbBIX. [locTaHoBKa 3amauw,
TUTIBI 337]a4, METOJbl pelleHus, oOJacTu mnpuMeHeHus. Wmes Meroma TIaBHBIX
KOMITOHEHT ¥ ()aKTOPHOTO aHaJn3a.

17. UnmocTpaTuBHBIA ~ mpuMep  NpUMEHEHUsT  (aKTOPHOrOo  aHajuu3a K
pacrio3HaBaHHuiO 00pa3oB (apadbckux mudp).

18. MeToapl CTaTUCTUYECKOTO aHajau3a JaHHBIX, HCIOJB3YIONUX O00yJaromIyro
uHdopMaIuio (MHOTOMEPHBIN aHATU3 JJAHHBIX «C YIUTEIEM ).

19. MHOXX€eCTBEHHasl perpeccusi, METOIbl CPaBHEHHS C 00pasioM.

20. TuckpumuHaHTHBIN aHamu3 (JA), oomactu npumenenns JlA, tumnsl 3amay 1A,
XapakTepucTuka meTonoB JA (MeTon AMCKPpUMUHAUMU M METOJA KilacCU(HUKaLuUu).
OO01as nocraHoBKa 3aaaun JIA, nporpaMMHbIe TAaKeThl peanu3anun JA.

21. KnactepHblii aHaiM3 [AaHHBIX, 3ajJada KIACTEPHOTO aHaIM3a, NyTH ¢
peuieHuss. MeTpuKH B KIIAaCTEPHOM aHaJuU3eE.

22. MeToJibl ¥ aIrOPUTMBI KJIACTEPHOTO aHAIN3a, UX UJesl.

23. O6Hapy)eHUe JOTUIECKUX 3aKOHOMEPHOCTEH B TAHHBIX C TIOMOIIIBIO JIEPEBHEB
peleHnid. AJITOPUTMBI IOCTPOEHUS IEPEBHEB PEIICHUM.

24. OCHOBHBIE TIPUHITUIIEI HEUPOCETEBOTO MPEACTABICHUS HEU3BECTHBIX 3HAHUH U
3akoHOMepHOCTel. Bo3mokHocTn mHCTpymMeHToB Data Mining, Text Analysis u Web
Mining /Ui HHTEJUIEKTYaIbHOTO aHAIN3a TaHHbBIX.



IIpumep 3K3aMeHAIMOHHOTO OUJIeTA:

T'OYBIIO «JOHELIKMI HAITMOHAJIBHBIM TEXHUYECKUI YHUBEPCUTET»

Hucuunnmna: MHTeUIeKTyalbHbIN aHalnu3 JaHHbBIX

Hamnpasnenue noaroroBku: IIporpammuas nHxxenepus

Maructepckast mporpamma:  MeToJIbl i CpeICTBA pa3padOTKH IPOrPAaMMHOTO O0ecTieueHuUs
Iudp nanpasnenus: 09.04.04 I'pynna: [MHwm-19

JK3aMeHAMOHHBIIN Ouier Ne 2

1. Metoapl CTaTUCTHMYECKOIO aHajdW3a JIaHHBIX, UCHOJb3YyIOIHe oOydaroulyro HH}OpMaluio
(MHOrOMEpHBIM aHAJINW3 JaHHBIX «C yuuTenem»). JuckpumuHaHTHBIM aHanmu3 (/[A), obmactu
npumenenus JlA, tumbl 3amau JIA, oOmas mocraHoBka 3agaud JIA, mporpaMMHBIE MaKeThI
peanuzauuu [A.

2. 3amaua.
OcCyIecTBUTh MPOTHO3 JUHAMHKY 33JaHHOTO TIporiecca (MOKBAPTATLHYIO MPUOBLITHL KOMITAHHUH,
TBIC. py0.) C IIOMOIIBIO MIOCTPOCHHOW MYJIBTUIUTMKATUBHO - aJITATUBHON MOJICIIH.

t 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Xt | 72 100 | 90 64 70 92 80 58 62 80 68 48 52 60 50 30

3. 3amaua.
C nomompo (HaKTOPHOTO aHajM3a MUHUMH3UPOBATH YHCIIO TNMPU3HAKOB W OIPEACIUTh KaKhe
UMEHHO B3SITh IPU3HAKHU (DJIEMEHTHI Ia0JI0Ha), IO KOTOPBIM MOYKHO PacIio3HaBaTh CUMBOJLL: 0, 5, 6,
7, 8,9 . CuMBOJIBI BEICBEUMBAIOTCS HA DKPaHE KAJBKYJISITOPAa CBOUMHU OTPE3KAMH.

/|
/]

YTBep:kJIeHO Ha 3aceaHuU Kadeapsl MPOrpaMMHON HHKEHEPUU
[Iporokon No___ ot 20T

3aB. kadenpoit O.U. ®ensie DK3amMeHaTop O.U. ®ensie

KPUTEPUU
OLICHMBAHMS IK3aMEHAIlMOHHOH padoThI
1o tucuuIuiiHe «HTeIeKTyanbHbIN aHaIN3 TaHHBIX»
s o0yvaromuxcs no HarnpasieHuto 09.04.04 IIporpamMmmHast HHKEHEpUS
(Maructepckas mporpamMmma MeTo/Ibl M Cpe/ICTBa pa3pabOTKU MPOrPaMMHOI0 00ECIICUCHN)

DK3aMeH NMPOBOAMTCS MUCBMEHHO Mo Ouseram. buner comepxut 3 Bompoca: OJMH Ha 3HAHHE
TEOPUM II0 TEMAaTHWKE JUCLUIUIMHBL, 4 BTOPOM M TPETUH HAa YMEHHME PEIINTh KOHKPETHYIO 3aJady.
Kaxnplii Bompoc TpeOyeT KOHKpeTHOro otBera. [Ipy HEoOXOAMMOCTH OTBEYAIOLIMH JOJKEH
COIPOBOJUTH HAITUCAHHOE MOSICHSIOUIEH nHpopMaIueil 0 CTPYKType UCXOJHBIX JaHHBIX JJISl aHAIN3a,
0 MTOCTPOEHHOM MOJEIH, 00 alrOPUTME UHTEIIEKTYaJIbHOTO aHAIM3a JaHHBIX, O IMHAMUKE ITpoliecca B
BU/JIE TPapUKOB, O A€PEBE PEUICHH, O BBIIOJIHEHHBIX pacyéTax u T.I.



Bormpockl 0XBaTHIBAIOT TEOPETUYECKYHD YacTh Kypca, a Takke TpeOYyIT JAEMOHCTpaluu
MPAKTUYECKUX HaBBIKOB, MOJIYYEHHBIX CTYICHTOM B XOJI€ BBIIIOJIHEHUS J1a0OpaTOPHBIX padoT.

[TpaBUIBbHBIN OTBET Ha KaXKIblii BOMpOC olleHnBaeTcs B 15 GamioB. Eciam oTBeT Ha Bompoc He
MOJIHBIM, TO OH OlLIEHHMBaeTcs B nuamnazoHe oT 1 mo 15 Gamnos. [Ipu oTCYTCTBUMU MpaBUIBLHOTO OTBETA
Ha MOCTABJICHHBINA BOIPOC 0OYYaIOUIMIACS MOTydaeT HOJb OaisioB. baiibl, momyyeHHbIe 32 OTBETHI Ha
BOIPOCHl OWJIETa, CYMMHPYIOTCS U C y4ETOM pPE3yJbTaTOB TEKYILEro KOHTPOJIA PabOThI CTyIEHTa
BBIBOJIUTCSI UTOrOBas olieHKa 1o 100-0amibHOil 1mIKase.

[Tonyuennas omenka mo 100-0auibHOM IIKaJie OMpENEseT OIEHKY IO TOCYAapCTBEHHOM

mikane u mkaie ESTS.

YTBepkIeHO Ha 3aceAaHuu Kadeaphl MPOrPAMMHON HHKEHEPUH,
npotokoa Ne 9 ot 10.03.2020 1.
3aBenyromnmii kKageapoit ®ensie O.1..

4.3 Kputepuu oueHUBAHUA

OueHuBaHWE YPOBHSI YCBOEHHUS CTYIAEHTOM Y4Y€OHOro Marepuana JUCLMIUIAHBI
«/HTeeKTyanbHbld aHAJIN3 JTAHHBIX)» MPOU3BOJUTCA B XOAE TEKYIIErO KOHTPOJIS U
IPOMEKYTOUHOM aTTeCTALMK (CEMECTPOBOIO KOHTPOJIS).

Tekymmii KOHTPOJIb 3HAHMM CTyJIE€HTAa MPOU3BOAUTCA IO peE3yIbTaTaM
BBITIOJTHEHUS J1Ta0OPaTOPHBIX PadoT, a IJis CTyACHTa 3a04HON (popMbI 00ydeHus emié u
10 pe3yJbTaTaM BBIIIOJHEHUS HHIMBUIYAIIBHOIO 3aJaHUs.

Pacnipenenenue 0ayioB TEKYIIETO KOHTPOJISL pabOThl CTyAEHTAa Ha MPOTSKEHUU
ceMecTpa IpUBEIEHO B TaoI. 1.

Tabnuna 1 — Pacnpenenenne 6aJJI0B TEKYIIETO KOHTPOJIS

Bo3MoxHOE
dopmMa KOHTPOJIS KOJIMYECTBO [Tpumeyanue
0aioB
Jl51s cTyneHToB 04HOM (OpMBI 00YUEeHHUS
OT4€T O BEIIOJIHEHUH 11 OreHuBaeTcs B OajuIax KaXkI0€ 3aJgaHue.
nabopaTopHoOit paboThI NunuBuayanpHOE 3a7aHKe 110 JJabopaTOpHOM paboTe
BBITIOJTHEHO MPABUIILHO, MPOEKTHHIC PEIICHUS
000CHOBAaHBI, IPUBEACH aHATHN3 TOTy4YEHHOTO
pe3yibTaTa
6 MuHUMAIIEHOE KOJIMYECTBO OAJJIOB 3a OJHO 3aJjaHHE.
3aianue BBIMOJIHEHO B IIEJIOM TPaBUIIBHO,
MPOEKTHBIE PEIICHUs HE BCerja 0OOCHOBAHBI,
BO3HUKJIU TPYAHOCTU B OOBSICHEHUH TTOTYyYEHHBIX
pE3yNbTaTOB
Hroro no 55 W3 pacuéra BINOIHEHUS CTYIEHTOM 5
Ja00paTOpHBIM padoTam WHIUBUAYAIBHBIX Ta00OPAaTOPHBIX paboT.
(MakcHUMaJIbHO
BO3MOKHOE€)
UTOI'O: 55 MakcuMallbHO BO3MOKHOE
Jliis cTyneHToB 3a04HON (hOPMBI 00yUEHUS
OTuéT O BEIOJIHEHNH 10 OreHuBaeTcs B OajuIax KaXkI0€ 3aIaHue.
nabopaTopHoOit paboThI NunuBuayanpHOE 3a7aHKE 110 JJa0opaTOpHOM paboTe
BBITIOJTHEHO MTPABUIILHO, MIPOEKTHHIC PEIICHUS
000CHOBaHBI, MPUBEACH aHATHN3 TTOTY4YEHHOTO
pe3yibTaTa




Bo3MmoxxHOE

®opMa KOHTPOJIA KOJIMYECTBO IIpumeyanue
0a/u10B
6 MuHuManbHOE KOJIMYECTBO OAJUIOB 33 OJJHO 3a/laHUE.

3a1aHue BBIMOJIHEHO B 1I€JIOM MIPaBUIIBHO,
MPOEKTHBIE PELICHHUs HE BCEria 00OCHOBAHBbI,
BO3HUKJIU TPYIHOCTHU B OOBSICHEHUHU MOJY4YE€HHBIX
pE3YJITATOB, UMEIOTCS 3aMeUaHus T0 0(OPMIICHHIO

Hroro mo 50 W3 pacuéra BINOIHEHUS CTYIEHTOM 5
JadopaTopHBIM padoTam WHIUBUAYAIBHBIX Ta00OPAaTOPHBIX paboT.
(MaKcHMaJIbLHO
BO3MOKHOE)
Boinonnenue 5 [Ipu BBIMIOIIHEHUH 3aJaHKs] IPUHSTHI IPABUIIbHbBIE
WHIUBUAYATBHOTO MPOEKTHBIE PELICHUs, U3JI0KEHUE MaTeprasa
3a/laHus apryMeHTHPOBAaHHOE, MOCIIeJ0BaTeIbHOE, paboTa
odopmIIeHa TPAaMOTHO
3 3aaHue BBIMIOJIHEHO B IIETIOM MIPABUIIBHO,

MIPOEKTHBIC PEIICHUs HE BCEr/1a 00OCHOBAHBI,
UMEIOTCS 3aMEUYaHUI0 110 0(OPMIICHUIO paOOThI
UTOI'O: 55 MakcrMalIbHO BO3MOXKHOE

I[Ipome:xkyTouHasi arrecTalmusi 10 pe3yjbTaTaM OCBOCHUS JUCIUIUIMHBI B
ceMecTpe MpoBOAUTCS B (hopme cemecTpoBoro 3x3ameHa. dopma mpoBeneHus IK3aMeHa
— MNHChbMEHHas. OK3aMEHAIMOHHBIM OwiieT BKIOYaeT B ce0s 3 Bompoca: OJIUH
TEOPETUYECKU U JBa  MNpakThuueckux (3amauu). [Ipw oneHuWBaHMM CTyJE€HTAa Ha
AK3aMeHEe MPEenojaBaTeb PyKOBOJCTBYETCSI KPUTEPUSIMU, IPUBEACHHBIMU B Ta0. 2.

MakcumanbHOE KOJMYECTBO OajuioB 3a OTBET Ha BOIPOC 3K3aMEHAIIMOHHOTO
Ounera 3acUMTHIBACTCS CTYACHTY B Cly4yae, €CId OTBET IOATBEPXKAAET BIAJCHHE
CTYJICHTOM 3HAHUSMHU B TIOJHOM 00BEME ydeOHOH MporpaMMbl, MaTepuall U3JI0KEH B
JIOTUYECKON TIOCTEAOBATCIIbBHOCTH C  BBIJCICHUEM TJIABHOTO, COJEPKUT TOYHBIE
(GOPMYITMPOBKH, COMPOBOXKIAACTCS HWIUTFOCTPUPYIONIUMUA CXEMaMH W PUCYHKaMH (TIpH
HEOOXOJIUMOCTH).

B ciydae, ecnmn oTBET Ha BOINPOC HE B TMOJHOHW MEpe OTBEYACT MPUBEICHHBIM
TpeOOBaHMM, CTYICHTY HAYUCISETCS KOJWYECTBO OayioB B auamnazoHe ot 1 jgo 15
O6amnoB. [lpu OTCYyTCTBHMM TNPaBUILHOTO OTBETAa Ha IMOCTABIICHHBIN BOMPOC CTYACHT
nostyqaet 0 6asos.

Tabnuna 2 — Pacnipeenenune 6aioB 10 CEMECTPOBOMY DK3aMEHY

dopma KOHTPOJIS MakcumamsHo
P P BO3MOXKHOE KOJIMYECTBO OAIIOB
OtBer Ha BOIIPOCHI Bompoc 1 15
HK3aMEHAIMOHHOTO Oumiiera
Bormpoc 2 (3agaua) 15
Bormpoc 3 (3agaua) 15
NTOIO: 45




HToroBas oneHka onpeaenseTcss MyTéM CyMMHUPOBAHUS KOJMYECTBA OAIIJIOB 11O
pe3yibTaTaM TEKYIIETO KOHTPOJIS U KOJMYECTBA OAJIOB IO Pe3yJIbTaTaM CEMECTPOBOTO
sk3aMeHa. MaKkcHMaJIbHO BO3MOKHO€e KoauuecTBo 0aoB — 100.

[Tonmyuennass omenka 1o 100-0aTbHON IIKajie OMNpEACNIIeT OICHKY 110
rocyjapcTBeHHo mkaie u mkaine ECTS:

Cymma GamioB OrneHka OrneHka
o 100-6anpHO# mKaie no mkaine ECTS 10 TOCYJJAPCTBEHHOM IIKaJe
90-100 A OTnu4HO
80-89 B Xopouio
75-79 C
70-74 D Y 10BIETBOPUTEIBHO
60-69 E
3559 F>*< HeynosnerBopurennbHo
0-34 F

*—¢ O6$I3aTeJ'IBHBIM IMOBTOPHBIM U3YUCHUCM AUCHUIIJIMHBI.
4.4 IlpuMep TeKyLIero onpoca Ha JJadopaTOPHbIX 3aHATHSIIX

Ha npumepe tembl «Mojenb MpOrHO3UPOBAHMS AUHAMUKH TIpoliecca ¢ yu4&Tom
CIIy4allHOM KOMITOHEHTBI»:

1. Kakoii ciayyaliHBII MPOIECC HA3BIBAIOT MPOILIECCOM aBTOPETPECCHUH TMEPBOIO
nopsiaka?

2. Kaxumu cBorictBamu o6nanaet mojaenb AR(1)?

3. B kakux ciyyasx menecooOpa3HO UCHOIb30BaTh Mojielb AR(2)?

4. Kako# cinyyallHBI MpPOIECC HA3bIBAIOT MPOLIECCOM CKOJIB3SIIETO CPEAHErO
MEPBOTO MopsaKa?

5. Kakumu cBoiicTBamu o0sagaet moaeins MA(1)?

6. B kakux ciydasx 1einecoo0pa3Ho UCIoiib30BaTh Mojeinb MA(2)?

7. Kak Haxoasarcs napametpsl Mmoaenu MA(1)?

8. Kak Haxoasarcs mapameTpsl Mmoaenu MA(2)?

9. KakoBbl 0OCOOEHHOCTH CMENIAHHONM MOJENHU aBTOPErPEeCCUU-CKOJIB3SIIErO
cpennero ARMA(p,q)?

10. Kak BbInosIHsIeTCS OlicHMBaHKe apameTpoB moaemn ARMA(P,q)?

11. Yto moHuMaeTcsi Mo uAeHTUPUKaue ctarmoHapHbix mojaened AR, MA u
ARMA?

12. Kakum cioco6om BheITIOHsIETCS uaeHTruukamnus moaeneit AR, MA u ARMA?

13. KakoBbl OCOOEHHOCTH  TMpoLiecca  aBTOPETPECCUU-TIPOUHTEIPUPOBAHHOTO
ckogpasiero cpeanero ARIMA(p,d,q)?

14. Kak Beinonnsiercst uaeHTuduxanus moaenu ARIMA(p,d,q)?

OTBeTbl Ha BOIPOCHl BXOJHOIO KOHTPOJIS YUYWUTHIBAIOTCS MPENOJAABATEIEM B
pe3ysibTaTax TEKyIIEro KOHTPOJIs padOThl CTYIEHTA.



5 PEKOMEHAYEMAS JIMTEPATYPA

I OcHoBHasi JuTeparypa

1. CuzoBa T.M. Cratuctuka [DIeKTpOHHBIH pecypc]: ydeOHOoe mmocoOue s
By30B / T.M. Cu3zoBa. - 3 M0. - Cankr-IletepOypr: UTMO, 2013. - 1 ¢aiin. - Cucrem.
tpeboBanus: Acrobat Reader. http://ed.donntu.org/books/cd5533.pdf

2. Cupota A.A. MeTonbl U aITOPUTMBI aHAIM3a JTaHHBIX U UX MOJCIUPOBAHUE B
MATLAB [OnextpoHHbIi pecypc]: yuebHOe mocobue ans By3oB / A.A. Cupora. - 1
Mb6. - Cankt-IlerepOypr: BXB-Ilerepoypr, 2016. - 1 ¢aiin. - CucreM. TpeGoBaHMS:
Acrobat Reader. http://ed.donntu.org/books/17/cd8002.pdf

3. ®aneera JI.LH. Teopuss BeposTHOCTEH U MaTeMaTHYecKass CTaTHCTHUKA
[DnekTpoHHBIN pecypc]: yueOHoe mocodue st By3oB / JILH. ®aneesa, A.B. JleOenes;
nox pen. JILH. daneesoit. - 10 M6. - Mocksa: Pun I'pynm, 2011. - 1 daiin. - Cuctem.
tpeboBanus: Acrobat Reader. http://ed.donntu.org/books/cd5943.pdf

II JonosiHUTEIbHAS JMTEpPaTypa

4. Cwunen JI. OcnoBel Data Science u Big Data. Python m Hayka o JaHHBIX
[DnexTponnsIil pecype] / M. Cunen, A. Meiticman, M. Anu; JI. Cunen, A. Melicman, M.
Anu; niep. ¢ anra. E. Marsees. - 113 MO. - Cankr-IletepOypr: [Tutep, 2017. - 1 daiin. -
(bubnmnoTteka mporpammucta). - IlepeBox m3a.: Introducing Data Science: big Data,
Machine learning, and more, using Python tools/ D. Cielen, A.D.B. Meysman, M. Ali.
- Cucrem. TpeboBanus: Acrobat Reader. http://ed.donntu.org/books/17/cd6499.pdf

5. Heuwaer IO.U. HHTemiekTyanbHbIE CHUCTEMBI: KOHIICHIUS W MPHUIOKECHUS
[DnexTpoHHBIN pecypc]: yuebHoe nmocooue st By3oB / HO.M. Heuaes, A.b. [lertspes;
C.-I16. roc. yu-1. - 7 MO. - Cankr-lletepoypr: Uzn-so CIIGITIY, 2011. - 1 daiin. -
Cucrem. TpeOOBaHUS: [TpocMoTpiuk djvu-gaiinos.
http://ed.donntu.org/books/17/cd8012.djvu

6 YYEBHO-METOANYECKOE OBECIIEYUEHUE JUCHUITJIMHBI
Y4eOHO-MeTOAMYECKHE U31aHusA, pa3padoTanubie B JlonHTY:

6. Meronuueckne ykazaHWs K JA0OOPATOPHBIM 3aHATHSAM TIO JUCIHUILIMHE
«HTENNeKTyanbHbIN aHAIW3 JAHHBIX» [ DNEKTPOHHBIN pecypc]: 1S CTYAEHTOB YPOBHS
npodeccuoHanbHOTO 00pa3oBaHMsl «MarucTpy» HampasieHus mnoarotoBku 09.04.04
«IIporpamMHas WHXEHEpUs» MaAruCTepCcKoM ImporpaMmel «Meroasl M cpencrsa
pa3paboTku TporpaMMHOro obecrneueHus» Bcex Gopm obOyuenuss / ['OYBIIO
«JOHHTY», xad. nporpammuoit wumnxeHepuu; coct. O.M.Denses, O.B.Prruka,
A.B.MockoBueHko. — DnekTpoH. aaH. (1 ¢ain: 3,6 M0). — loneux: JIOHHTY, 2020.
— CucreM. TpeboBanus: Acrobat Reader.

JIEKTPOHHO-UH(GOPMALMOHHBbIE PECYPCHI
5BbC IOHHTY - http://donntu.org/library
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7 MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHHUE JUCIHUIIJIMHBI

7.1 JIeKIITHOHHBIE 3aHATHA:

VYuebnas aymutopuss Ne 8.704 (yueOHbIA KoOpryC &) I MPOBEACHHS 3aHATUN
JIEKIIMOHHOTO THUMA, TPYINNOBBIX M WHJIWBUIYAIbHBIX KOHCYJbTAlUW, TEKYIIETO
KOHTPOJII M MIPOMEXKYTOYHOM arrectanuu, (MyJIbTUMEAMMHOE 00OpYyAOBaHHUE;
KoMmIbIoTep, oneparnnonHas cucrema Windows 7 Professional x86/64 (akagemudeckast
noxnucka DreamSparkPremium), LibreOffice 4.3.2.2, Google Slides (6ecruiathas
BepCHsl)), MYJIbTUMEIUNHBIN MPOEKTOp, IKpaH; CHelUaInu3upoBaHHAas MeOelb: J0cKa
ayJIMTOpHAsI, MapPTHI.

7.2 JlaGopaTopHbIe 3aHATHS:

Komnrwioteprnas ayaurtopust Ne 5.429 (yueOHbld KOpmyc S5) IJsi OpOBEACHUS
7a00paTOPHBIX 3aHATHHA, TPYNIOBBIX W HHIWBUIYAJTbHBIX KOHCYJBTAIlUH, TEKYIIETO
KOHTPOJII M TPOMEKYTOYHOW arTecTanuy, (MyJIbTHMEIUHHOEC 0O0OpYyIOBaHHE:
xkommbrotep IntelCore 2Duo E8200 2.66MHz/4 Gb O3Y/160 Gb HDD, onepanuonnas
cuctrema Windows XP  Professional x86/64 (akamemMuueckas — IOJIHMCKA
DreamSparkPremium), FeatureCAMDemo (GecrmatHas swmnensus), I['emma 3D
(kopobounas Bepcusi 2008 roma), WPSOffice (6ecrmatnas nmunensus), Open Office
2.0.3 — o6OmectBennas aunensus, Google Slides (6ecrmatHas Bepcust), X3d-player
(ycnoBHo-OecriiatHas), FreeWRL (Oecrmathas munensus), OpenVRML (GecrinatHas
munensus), 3dExperience for Education (yuebnas swmmensus), Visual Studio
Community (freeware), Netbeans (freeware), fxSolver (OecrutaTHast JHIEH3US),
GeoGebra (0ecrmataas Junensust), SolidWorks for students (ctyn. munensus),
SIMULIA Research & Teaching Suites (ctyn. ynmnensus), Rockwell Arena (crygn.
murensus), Fusion 360 (crynenueckas ymnensus), GNU Octave (cBoOoiHas crcTeMa),
Sage (GNU General Public License), Scilab (moxycBoOomnas), R (programming
language) (GNU GPL), Sage (GNU GPL), Maxima (GNU GPL), Visual Prolog (cty.
nuneH3us), Manas skcneptHas cuctema 2.0 (freeware), Simintech (npompuerapnas),
3D Max (cryn. munensus), Eclipse (freeware), Blue) (freeware), Elmer (freeware),
CP2K (freeware).

7.3 CamocTosiTeJibHAsi padoTa:

[TomemeHust Il CaMOCTOSITENILHOW PAbOTBI C BO3MOYKHOCTBIO TOJIKIIFOUCHUS K
cetn «VHTepHET» M oOOeCIedeHHeM JO0CTyla B D3JIEKTPOHHYIO HH()OpPMAIMOHHO-
o0pa30BaTeNbHYI0 CpeAy OpraHW3aIliu: YWTaJIbHBIC 3ajbl, y4eOHBIE Kopryca 2, 3
(KommproTepHass TeXHHKA ¢ BO3MOXXHOCTBIO MOAKIIOYCHUS K CETH U oOecredycHHeM
JOCTyna B DJICKTPOHHYIO HMH(OpMalMoOHHO-00pa3oBareibHylo cpeny (DMOC
JNOHHTY) wu osnekrponHo-6ubmmoreunyo cuctemy (OBC IPRbooks), a raxke
BO3MOXKHOCTBIO HHIUBUIYaIbHOTO0 HEOIPaHWYCHHOTO JocTyma ooydarommxcs B ObC u
BOUOC nocpenctBom Wi-Fi ¢ mepcoHanbHbIXx MOOWIBHBIX ycTporcTB. OC- Microsoft
Windows 7, Open Office 2.0.3 - obmecrBennas nunensus MPL 2.0/ Grub loader for
ALT Linux - ymnensus GNU LGPL v3/ Mozilla Firefox - muuensus MPL2.0, Moodle
(Modular Object-Oriented Dynamic Learning Environment) - muuensuss GNU GPL.



