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CamocrositensHas pabora: 30 gac.

Bcero gacos: 45, Bcero 3ad. ef.: 1

KonnuecTBo KOHTPOJIBHBIX pa0oT, 3a1aHui: 2

[Iporpammy cocrtaBui:

A .B. Bynerues, kaHJ. TeXH. HayK, CTapIINN HAyYHBINA COTPYIHUK

[Iporpamma obcyxieHa Ha 3aceflanni KadeIpbl JIOTUCTHYECKUX cucTeM U TexHonoruii 04.06.2020



AHHOTANMA
B kypce paccMaTpuBaroTCs OCHOBBI CUCTEMHO-aHAIMTHYECKOTO TIoaxoaa. Kypc mpencrasnsier coboii ananmu3a
CHCTEM, OCHOBAHHBIX Ha METOJax M MOAX0JaX CUCTEMHOI'O aHaJIn3a
PaccmarpuBaroTcs KOHUENIMKM aHAIW3a CUCTEM, OCHOBAaHHBIX Ha METOAAX U MOAXOJaX CUCTEMHOIO aHalu3a.
OO0cy>kaarTcs BOMPOCH MPUMEHEHNE METOJIOB CUCTEMHOTO aHAIN3a K YIPABICHYCCKUM 3a/1a4aM TOCTPOCHUS
CUCTEM TIONJCPKKH TPUHATHH PEIICHHH W MHOTOKpUTEpUadbHOro BheIOOpa. JlaroTcs mpemcraBiIeHUS
(oHTONOTHS) 3HAHUN O TUHAMHKE MAaKPOIPOILIECCOB B MEXIUCIUILIMHAPHBIX cucTeMaX. OTAenbHble 3aHATHS
MOCBANICHBI METOZaM BepU(HUKANMK W TPOBEPKUA aAJCKBATHOCTH IOCTPOSHHBIX MOJIENIEH B KOHTEKCTE
LieJIeIIojIaraHus.
Kypc mpenmonaraer camocCTOSATENbHYIO pa0OTy CTYIEHTa, B TOM YHWCIEC HalKWcaHue AByX pedeparoB o
TEMaTHKE U3y4aeMOU TUCIUIIUHBIL.

1. leau u 3apauu

Meap AUCUMNIMHBI
(hopMupOBaHHE TPAKTUYECCKUX HABHIKOB aHaldM3a CHCTEM, OCHOBAaHHBIX HA METOAaX W IOIXOIax
CHUCTEMHOTO aHaln3a KaK oOlel TeopeTUKO-METOMONOTHYECKOW TPEANOChIIKA € IEeNbI0  UX
MIPUMEHEHUS TIPH TTOCTAHOBKE W PEIICHUU MPUKIAIHBIX 3a7a4d ONTUMU3AINH, PUHATUIO PEIICHUNA H
MCIOJIB30BaHUS B MEXKIUCIUTUIMHAPHBIX 00JacTAX U c(hepax ecTeCTBEHHOHAYYHOTO MPOQIIIS.

3agaum AUCHUILUIMHBI

* mpuoOpeTeHne MPaKTUIECKUX HABBIKOB IPUMEHEHUS MOIXO0J0B, METOI0B M MOJieJiel aHanu3a ciao
CTPYKTYPHUPOBAaHHBIX U MHOTOMEPHBIX IaHHBIX IS MOJXYyYEHHsS HOBBIX 3HAHMW M HMX JalbHEUIIeH
WHTETpaluu B MH(POPMAIMOHHBIE CHCTEMBI C IIENbI0 TOCTPOCHUsT 3(PPEKTUBHBIX MHPOPMAITUOHHBIX
MozeJeld MaKpOCHCTEM M TIOBBIIICHUS TOYHOCTH NPOTHO30B M CIIEHAPHEB JWHAMUKU IPOIECCOB
Pa3IMYHON IPUPOABL;

* TOBBIIICHUE KaY€CTBA HHTEPIPETALNH PE3YIbTATOB HAyUHBIX HCCIIEIOBAHUN C IETIbI0 ONTUMH3ALNT
JEATEIIbHOCTH MAaKPOCHCTEM U OOBSICHEHHIO BO3HUKAIOIINX B HUX 3aKOHOMEPHOCTEHA.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VYK-1.3 PaccmarpuBaeT pas3iHyHBIE BapUaHTHl PELICHUS
VK-1 CoocobeH OCYIIECTBIIATh TIOUCK, 3a/1a4M, OLICHUBACT UX NPCUMYICCTBA U HEAOCTATKH!
KpuTHueckui ananu3 u cuate3 napopmaruy, |YK-1.5 Ompenenser ©  OlGHUBaeT  NPaKTUYECKHUE
MPUMEHSTh CUCTEMHBIHN MOIXO/ ISl PEIICHUs]  |TIOCJIEACTBUS BO3MOXKHBIX BAPUAHTOB PEIICHUS 3aa49u

ITOCTaBJICHHBIX 331349 VYK-1.1 Ananusupyet 3aaady, BeIIEIASA 3TANbl €€ PEIICHHUS,
JIEHCTBUS IO PELIEHUIO 3a1a41

OIIK-1 CniocobeH aHaM3UpOBaTh 3a/1a4u OIIK-1.2 PaccmarpuBaeT BO3MOXKHBIE BapHAHTHI PEIICHHS

YIpaBJICHUS B TEXHUUECKUX CUCTEMax Ha 3aJaydl YIpaBJeHUs] B TEXHUYECKHUX CHCTEMaX, OLICHWUBAET

OCHOBE IIPHOOPETEHHBIX 3HAHUH UX JOCTOMHCTBA U HEOCTATKU

OIIK-5 CnocobeH pa3pabarsiBaTh METOABI OIIK-5.2 Pa3pabarbiBacT METOABI aHajM3a MPOLECCOB H

MOJEJINPOBaHMs], aHAJIN3a U TEXHOJIOTUU CHCTEM B 00JIaCTH TEXHUKH U TEXHOJIOTUU

CHUHTC3a IMPOLCCCOB U CUCTCM B obmactu
TEXHUKHU U TCXHOJIOTUU

OIIK-6 Cniocoben nmpuMeHsTh MaTeMaTrueckue, | OITK-6.1 [Ipumenser €CTEeCTBEeHHOHAYYHbIE u
CHUCTEMHO-aHAJINTUYECKNE, BBIYUCIUTEIbHbIE  |OOIICHMHXCHEPHBIE 3HAHHUS, METOABl MaTreMaTH4YeCcKOro
METO/Ibl U IPOTPaMMHBIE CPEICTBA AJIS aHaJgM3a M MOJAEIMPOBAHMSA, METOIAbl BBIYHUCIUTEIBHOM
peleHus PUKIAHBIX 3aa4 B 00JacTu MaTeMaTHKH JAJisl aHaJln3a MOJIEJICH M pelleHUs] HayuHBIX U

CO3JaHuA CUCTEM aHa/InM3a U aBTOMAaTHUYCCKOI'O (TCXHUYCCKHUX 3aJa4
YHOpaBJICHUA U UX KOMIIOHCHTOB

IMK-1 CriocobGeH MpoBOIUTH UCCIIEI0BAHUE [IK-1.3 Bnageer KyapTypoi MOCTAaHOBKH HAay4YHOM 3aJlaud U
CHCTEM YIIpaBJICHUS U UX KOMIOHEHT MOJEJINPOBaHUS OOBEKTOB M CUCTEM

3. IlepevyeHpb MIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare oCBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:



*  COBpEMEHHbIE MPOOJIEeMbI MOCTpoeHUs 3PPEKTUBHBIX MHCTPYMEHTOB aHAIIN3a MH(YOPMAITMOHHBIX
MEKIMCIUILTHHAPHBIX CUCTEM, TPEOOBaHHS, TIPEIbSIBISIEMbIe K 3PEKTUBHOCTH ITHX HHCTPYMEHTOB U
Ka4yecTBa aHaJIN3a JaHHbIX;

*  0a3oBbIC TOHSITHUS, 3aKOHBI, MOAXOIbI, YHCICHHBIC METOABl M MOJAEIH CHCTEMHOTO aHau3a,
NO3BOJIAIONINE  MPOBOJWTH  AHAIMW3 M ONTHMHU3ALMIO  JUHAMHUKU  pa3jIMUHBIX  KJIACCOB
MEKIUCIUILTHHAPHBIX MAKPOCHCTEM;

* [PAKTUYECKHUE aCIEKThI aHAIN3a Pa3JIMYHBIX KJIACCOB MHPOPMALMOHHBIX CHCTEM;

*  TpeOOBaHMS, NMPEABSIBISIEMbIE K CHEIHM(UKAIMAM COBPEMEHHBIX CHUCTEM MOIJEPKKH TPUHATHUS
pelIeHHH B Pa3IMYHBIX IPEIMETHBIX 00JIACTSX.

YMETb:

*  TO0JB30BAThCS TONYYCHHBIMU 3HAHMSMHU JUIS PEUICHUS NPUKIAJHBIX (B T.4. TEXHOJIOTHYECKHUX)
3aj1a4, CBA3aHHBIX C AaHAJIN30M JIAHHBIX HH(OPMAIIMOHHBIX CHCTEM;

. MIPOM3BOIUTh KOPPEKTHBIC 3aKIIOYCHUS M3 CONOCTABICHHS PE3YJIbTaTOB TEOPETHYECKOTO M
IKCIIEPUMEHTAIBHOTO  (KOMIBIOTEPHOIO M YHCJIEHHOTO) MOJEIMPOBAaHHS, B T.U. CICHapHBIX
MIEPEMCHHBIX;

*  COINOCTAaBJIATH CHJbHBIE U CIIa0ble CTOPOHBI PA3IMYHBIX MOAETICH MPUMEHUTEIHHO K KOHKPETHBIM
3aja4am;

* TNPOU3BOAUTH HAYUHBIN CUHTE3 B HAIIPABJICHUH TOCTPOCHUS HOBBIX MOJIETICH;

* (¢$opmManu3oBbIBaTh MeTaMoAeH (0000IIaOIIIe MOJEIIN);

* TMPOU3BOAWTH LIEJICNONATaHUS VIS PEIIeHHs NPUKIAaJHbIX 3a/1a4;

* aHAJM3UPOBATH CIIOKHBIE MTPOIECCHI B COBPEMEHHBIX aKTyaJIbHBIX 00JIaCTSX,

* IPUMEHATh M BHEAPSTH IKCIICPUMEHTAIbHBIE METOAMKHA Ha OCHOBE M3YUEHHBIX TEOPETHYECKHX
HO/IXOJ0B;

* HaXoIUTh (OLIEHMBATH) ONTUMAJIbHbIC 3HAYECHUS 1I€JIEBbIX BEIMYMH U CTPOUTH METOJbI BEIYMCICHUS
OIMOOK 00OOIICHHMS TP TPOTHO3HUPOBAHUN TUHAMHUKH CUCTEM;

. 3G QEeKTUBHO aganTHPOBaTh COBPEMEHHbIE HH()OPMALMOHHBIE TEXHOJIOTHH MJISI PELICHUS
TPUKIIaHBIX 3a/1a4;

*  omeHuBarh dPPEKTUBHOCTh (YHKIMOHUPOBAHUS HMHOOPMAIIMOHHBIX CHCTEM W TpeJiaraTh IMyTH
MOBBIIICHUS 3QPEKTUBHOCTH;

* TPUMEHATH MOJXOMAIINE CTOXaCTHYECKHE MOAETH JJIS PeIleHHs aKTyaJbHbBIX 3a/ad, CBA3aHHBIX C
aHAJHM30M OOJIBIIOTO KOJIMYECTBA JaHHBIX.

BJIAJIETh:

* COBPEMEHHBIM NPHKJIAJHBIM aNIapaToM CUCTEMHOTO aHAJIH3a MPH PEIICHUH MEXIUCIUILTHHAPHBIX
3a7a4 B 00aJICTU CTPYKTYPHO-(YHKIIHOHAIHHOTO aHAJIM3a, IPOCKTUPOBAHMS U HHKHHUPUHTA;

. HaBbIKAMH Pa0OTBl ¢ OoybIIMM 00bEeMOM HH(OPMAIIMM W CaAMOCTOSATENBHBIX HAayYHBIX
HCCJICIOBAHHII;

* HaBBIKaMH [TIOCTAaHOBKU M MOJEIMPOBAHMS IIMPOKOTO CIIEKTPa MPUKJIAAHBIX 3a/1a4;

* HaBbIKaMH d(P(PEKTUBHOTO aHATIHM3a PE3yJIbTAaTOB IKCIIEPUMEHTA W CONOCTABICHHS C PE3yJbTaTaMH,
MOJTy4EHHBIMHU APYTUMH HUCCIIeI0BATEISIMU;

* MPAKTUKOH PEeIICHUS] MK IUCIUTUIMHAPHBIX TPUKIIQIHBIX 3a/1a4.

4. Coep:xanue JUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUast
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 Metonsl W MareMaTH4ecKHe MOJIENU ) 3
CHCTEMHOTO aHaJIN3a
Mertoubl WHTErpanuu
2 UH(POPMALIMOHHO-aHATUTUIECKUX 2 3
PECYPCOB U 3HAHUI




3 Cneundukanum COBPEMEHHBIX ’ 4
nHpopmaunonubix cucreM (MC)
JIuneitHoe u HEJIMHEWHOE

4 POrpaMMHpPOBaHHE KaK METOoJ ’ 6
CHUCTEMHOTO aHaJIn3a. Yucnennele
METO/Ibl CHCTEMHOT'O aHAJIN3a

5 3amaud ONTHMHU3ALMM U HMCCIEAOBAHUS ’ 4
onepaunii. OCHOBBI TEOPUU UTD
JIuneitHoe u HEJIMHEWHOE

6 POrpaMMHUpPOBaHHE Kak METOo[ ’ 4
CHUCTEMHOTO aHaJIn3a. Yucnennele
METO/Ibl CHCTEMHOT'O aHAJIN3a
00630p ocHOBHEIX MeTon0B Data Science,

7 Data Mining, Big Data, Cloud 3 6
Computing

Hroro yacos 15 30

IToaroTroBka k sK3aMeHy 0 yac.

Oobmas TpynoéMKOCTb 45 vgac., 1 3au.ex.

4.2. Cogpep:kaHue IUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemectp: 7 (OceHnuii)

1. MCTO,I[BI 1 MaTCMAaTUYCCKUEC MOACIIN CUCTCMHOI'O aHaJIn3a

MeTonpl B MaTeMaTHYSCKUE MOJCIH CHUCTEMHOro aHanm3a. @EeHOMEHOJIOTIHsS CUCTEMHOIO IOAXOAA.
Buner u coiictBa cuctem. Tunbl MopenupoBanus. CucTeMHOE ¥ HHQOPMAIIMOHHOE MOJICITUPOBAHHE.
[Ipenmer u MeTombl cucTeMHOTO aHanm3a. OUpeneeHne MOHSATUS «CUCTeMa». BUIBI M CBOWCTBA
cucteM. Knaccudukamus cucrem. CorictBa cucteM. COOCTBEHHBIE METO/IBI CUCTEMHOTO aHAIIu3a U
MaTE€MaTUYECKUE METOMBI, HCIOIb3yEMbIE B CHUCTEMHOM aHanu3e. lMcropuueckas CHOpaBka,
MOCBALIEHHAs] CTAaHOBJIEHUIO HAayYHOW IUCHUIUIMHBI — cHUCTeMbIil aHainu3. OCHOBHbBIE MOHATHA
CUCTEMHOTO  aHaju3a. XapakTepHble OCOOCHHOCTH  CJOXKHBIX  CHUCTeM. VIHTerpaibHbIC
XapaKTepUCTUKU. KBa3WIIOCTOSHCTBO MHTETPANbHBIX XapaKTEPUCTHUK. AHAIN3 BPEMEHH CMEHBI
COCTOSIHUM Kak MOMEHT BpPEMEHM HW3MEHEHUS HUHTETPAIbHBIX  XapaKTEPUCTUK  CUCTEM.
TpaguioHHble METOJBl CHCTEMHOIO aHajn3a CIOXHBIX cucteM. CHCTEMHOE MOZAEIHWPOBaHUE.
OcHoBHBIC 3a7a4yd, MeTOAbl. KOMIIOHEHTHI CHCTEMHOTO MOJISIMPOBAHUSL: MaTEeMaTUYECKOe

MOZEIMPOBaHHE,  KOMIIBIOTEPHOE  MOJEIUpPOBaHUE,  HMH(MOPMALMOHHOE  MOIEIMPOBAHME,
MOJZIETTUPOBAHUE nporecca MPUHATHS pEILICHNH, MMUTALMOHHOE MOJIETTMPOBAHUE,
ONTUMU3ALIIOHHbIE MOJIENH, BEPOSITHOCTHOE (cToxacTuyeckoe) MOJIEJIUPOBaHMUE.

CI/ICTeMHOI/IHTeraJ'IBHOC MOACIINPOBAHUC. HpI/IHLII/IHBI. Knacc MO,I[eHeﬁ. Hpouecc I/I,I[CHTI/I(bI/IKaI_II/II/I B
CUCTCMHONHTCTPAaJIbHOM MOJCIMPOBAHUU.

2. MeTozbl HHTETrpauuy HHPOPMAIIMOHHO-aHATTUTUYECKUX PECYPCOB M 3HAHUN

OO030p anmapara W HMHCTPYMEHTApHUsl WHTETpaldy anpuoOpHOM M Habmromaemoil mHopMmauuu.
BaitecoBckuit MeTo. AToCTeprOpHas OLIEHKA BEPOSTHOCTEH: HEMPEPHIBHBIA U AUCKPETHBIN CITydau.
[Ipumep aHanM3a CEMaHTUYECKUX KOHCTPYKIUH.

3. Cnenudukauny coBpeMeHHbIX HHPopManuoHHbix cuctem (UC)

Crenuduranun coBpeMeHHbIX HHpopManuoHHbIX cucteM (MC). Mertomonoruss mpoeKTHPOBaHUS
UC. Tlpobnems! npoektupoBanus UC. MHTennexkryanu3amnus B jorndeckoit crpykrype UC



AHalM3 CYNIHOCTHBIX acIleKTOB pacCMaTpuBaeMoOl MpoOIeMbl M MOJACIHPOBAHUE TOJHOTO IHKIIA
o0paboTkn MHPOpPMAIUKM, HAYMHAsS CO cOopa WHQOpPMAIMM W 3aKaHYMBas TOJYYCHHUEM HOBBIX
3HAHUW I TPUHATUS pelreHuid. Bexu B pa3Butum Teopuu uH(MOpManmoHHBIX cucteMm HC.
Crneuudukanun coBpemeHHbix MC. MeTononorust NpoOeKTHPOBaHHS HH(POPMALMOHHBIX CHCTEM.
Dtanbkl NPOCKTUPOBAHUS: CUCTEMHBIN aHAM3 TPEIMETHOW O0JAaCTH C BBIICICHHEM OCHOBHBIX
UHTCTPAIBHBIX ~ XapaKTEPUCTUK M  BBIOOPOM  JaHHBIX IS MOJCJIUPOBAHUS, IOCTPOCHHE
KOHIICTITYyaJIbHOH (CEMaHTHUYECKO) MOJENN TPEIMETHOW O00JacTH, MOCTPOSHHE KOHIICTITYaJbHOM
Monenu (CTPYKTypbl M (YHKIMH dIIeMEHTOB) 0a3bl JaHHBIX, BbIOOp KOMIUIEKCA TEXHUYECKUX
cpenctBo CYBJ] (pensumoHHas, HWepapxXxuueckas, CeTeBas), NIJIOTHAs pealn3alis CHCTEMBI,
WHTEIUICKTyaIbHBI  aHaJIM3 JIAHHBIX W HACTPOWKa CHCTEMBl, MTEPAaTHBHOE IPOJOJIKECHHE
dopManuzan ¥ MOACIMPOBAHHSA MPEAMETHOH o0nactiH. MonmenupoBaHue ¥ aBTOMATH3aLUsS
NPOCKTHPOBAHUSL  CTPYKTYpbl ~ MH(GOPMALMOHHBIX  CHCTeM.  [IpoOnembl  IPOEKTHPOBAHHS
MH(QOPMAIIMOHHBIX CHCTEM (BBIOOP METOIOB MOACIMPOBAaHHS MH()OPMAIMOHHBIX CHCTEM Ha JTare
MPOEKTUPOBAHMS, BBIOOP METONOJIOTHH CHHTE3a CTPYKTYphl (CBs3€l KOMIIOHEHTOB): cOOp
uHpopManuy, 00mas KOHLENIHUS MOCTPOSHHS, ONpPEICICHHE M CHHTE3 NIO0AIBHOTO KPUTEpHS,
1eJield ¥ 3aj1ad, 9TaloB ¥ METOJOB IPOSKTUPOBAHMS i METOMOJIOT I MX pean3alny, BBIOOp METO/IOB
U TIpOLEeNyp IeJerojaranus, MPOTOTUIIMPOBAHHE CEMAaHTHYECKMX CBsi3ed W np.). Pazpaborka u
OIMCaHME JIOTUYECKOH CTPYKTYpbl HHPOPMALIMOHHON CUCTEMBI, 3TaIlbl HPOSKTUPOBAHHS.

4. JluHeliHOe W HENMHEWHOE MPOrpaMMHPOBAHHE KaK METOI CHCTEMHOTo aHaiu3a. YuciieHHble
METOJIbI CHCTEMHOTO aHaJIHN3a

JluneitHoe mporpaMMHpOBaHUE - MOCTAHOBKA 3aadd. AJTOPUTM CHUMIUIeKc-MeTona. Konuemnims
METOA JJUIMIICOUJOB. AJNTOpUTM BHYTPEHHEM Touku. JIMHeapuzamus 3alady MaTeMaTU4eCKOTo
MIPOTrPaMMHPOBAHUSI.

5. 3amaun ONTUMH3AIMHU U HCCIIe0BaHus onepaiuii. OCHOBBI TEOPUH UTP

[IpenmMonenbHBIN aHANK3: 1eNenoinaraHie. JTalbl MOACIUPOBAHUS: IOCTAHOBKA LIEJIEH, TOCTPOCHHE
WHPOPMAIIMOHHON CTPYKTYPHO-(QYHKIIMOHAIBHOW Cpebl, ocTpoeHue jorudeckor cpenbt CYB/I,
Bepudukanus. Llenn u 3agaun B 3aBUCMMOCTH OT LIEJICBOIO HAa3HAYCHHUS MOJECIH: YHHBEpCAJIbHAs
MOz€edb,  IMPOOIEMHO-OPUEHTUPOBAHHAs ~ MOJENb, ToOalbHas M JIOKAJbHAas  MOJEIb.
[IporoTunrpoBanue, MakeTUPOBAaHUE, TIOCIEAOBATENBHOE YIYUYIIEHHE TOYHOCTH, TUIOTHBIE TPOEKTHI
B MH)KUHUPUHTE.

6. JluneitHoe W HeNMMHEWHOE MPOrPaMMHUPOBAHHME KaK METOJl CHCTEMHOTo aHain3a. UuclieHHble
METOJIbI CHCTEMHOTO aHaJIN3a

JluneitHoe mporpaMMHpOBaHUE - MOCTAHOBKA 3a/add. AJTOPUTM CHUMIUIeKc-MeTona. Konuemnrus
METO/A JJUIMIICOUJOB. AJNrOpUTM BHYTPEHHEM Touku. JIMHeapu3amus 3alady MaTeMaTH4eCKOTOo
MIPOTrPaMMHPOBAHUSI.

7. O630p ocHOBHBIX MeTonoB Data Science, Data Mining, Big Data, Cloud Computing

JanHbple kak Mozaenb. MeTononorus MHTEUIEKTYalbHOTO aHAJIM3a JaHHBIX (M3BJICUCHUS 3HAHWMN)
Data Mining u noucka 3akoHoMepHocTel B 0a3ax janHbix (Knowledge Discovery in Databases —
KDD). Obnaunsie Boruncienus. Texnomorusi ¢opmanuzanuu 3Hanuii IBM pure systems. Ananus
Oospmoro koimuecTBa AaHHbIX (Big Data). Monenu accolmariBHO-IIPHYUHHBIX CBS3€i B JIaHHBIX.
Tomonorusi accoMaTUBHBIX MPaBWI. 3aJadd M METOABl arperupoBaHus arpuOyTOB B JaHHBIX.
OKcnepTHbEe METObl. MoaeInpoBaHUE HUKIMYHOCTH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaTEILHOTO
npouecca 1no JUCHUILInHE (MOIYJII0)

ayIUTOPHSl, KOMIIBIOTEP U MYJBTUMEANNHOE 000pynoBaHue (IIPOEKTOP, HHTEPAKTUBHAS TOCKA).
6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
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7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

1. http://www.edu.ru — denepanbhsiii nopran «Poccuiickoe 00pazoBaHUEY.
2. http://benran.ru —6ubnuoTeKa MO ecTecTBEHHBIM HaykaM Poccuiickoil akajieMun Hayk.

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NPOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

[Iporpammuslie komiiekcsl (yaeousle Bepcun) MathCad, Matlab.
9. MeToauyeckue yKazaHus AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOXYJIs1)

VYeneniHoe ocBoeHue Kypca «CeMuHap M0 CHCTEMHOMY aHaIH3y» TpeOyeT caMOCTOSATENBHON paboThl
cTyneHTa. B mporpamme Kypca MpHBEIEHO MUHAMAIBLHO HEOOXOIMMOE BpeMs I pabOThI CTYIIEHTA
HaJ TEMOM.

CamocrosiTenbHas paboTa BKIIIOUAET B Ce0s:

— YTEHHE U KOHCIIEKTHPOBAHUE PEKOMEHJOBAHHOM JIUTEPATYPHI,

— npopaboTKy yueOHOTo Marepuana (1o KOHCIIEKTaM CEMUHAPOB, Y4eOHOH W HAyYHOU JIUTEPaType);
— pelIeHHe 3a/a4, MPeAIaraeMbIX CTYJCHTaM Ha MPAKTHYECKUX 3aHATHSX,

— TMOJITOTOBKY K KOHTPOJILHOH paboTe 1 HamMcaHue pedepara.

PyKoBOJICTBO M KOHTpPOJIb 32 CaMOCTOSITENILHOW pabOTOM CTylIEHTa OCYIIECTBISIETCS B PE3ybTare
aHaJln3a UTOTOB KOHTPOJIBHBIX, CAMOCTOSTEIILHBIX padoT, a TAaK)Ke MHAWBUIYAIbHBIX KOHCYJIBTALNH.
ITokazareneM BiajieHUs MaTepUagoM CIYy)KUT yMEHHE CTaBUTh M pemars 3aga4du. /i popmupoBaHus

YMCHHS MPUMCHSITh TCOPETHUCCKHUE 3HAHUS HA MPAKTHKE CTYJACHTY HEOOXOMUMO pEIlaTh KaK MOXHO
OoJIbILIIE 3a/1a4.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: CuCTeMHEI aHAIIN3 U yHpaBJICHUC
IIpO(l)I(lJIb MnoATrOTOBKMU: CucTeMHEI aHAIIN3 U YHOpaBJICHUC B TCXHUYCCKUX, SdKOHOMHUYCCKUX U COITUAJIIBHBIX
CUCTCMax

®usrex-mrkoiaa A3poKocMUYecKux TeXHONOr it
kadeapa JIOTHCTHUECKUX CHCTEM U TeXHOJIOTUi

Kypc: 4
KBaJIMpUKALUS: GakanaBp

CemecTp, hopMBI MPOMEKYTOUHOH arTecTanuu: 7 (OCEHHUN) - 3a4eT

Pa3zpatGoTunk: A.B. bynblueB, KaH[l. TEXH. HayK, CTapLIMHA Hay4HbIH COTPYIHUK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.3 PaccmarpuBaeT pa3nuyHbIE BapUaHTHl PELICHUS

VK-1 CriocobeH oCyIecTBIATh OUCK, 3a/la4i, OLICHUBAET UX NMPEUMYIECTBA U HETOCTATKH
KpUTHUYECKUH aHanu3 ¥ cuHTe3 nHpopmarmy, |YK-1.5 Ompenenser #  OLEGHMBAaeT  NPAKTUYECKHUE
[IPUMEHATh CUCTEMHBIH MOIXO[ ISl PEIIEHUs]  |TIOCJIEACTBUS BO3MOKHBIX BAPUAHTOB PELICHUS 3a1a4u

ITOCTABJICHHBIX 3319 VYK-1.1 Ananusupyet 3aaady, BRI 3Tallbl €€ PelIeHus,
JEHCTBUSA IO PEIICHUIO 3a/1a4H

OIIK-1 Criocoben aHaIM3UpOBaTh 3a1a41 OIIK-1.2 PaccMaTtpuBaeT BO3MOXKHBIE BapUaHTHI PELLICHUS

YIPaBJICHUS B TEXHUUECKUX CUCTEMAX Ha 3aJaud YIpaBJeHUs] B TEXHUUYECKHUX CHCTEMaX, OLIEHUBAET

OCHOBE MPUOOPETEHHBIX 3HAHUH UX JOCTOMHCTBA U HEOCTATKU

OIIK-5 CnocobeH pa3pabarsiBaTh METOBI OIIK-5.2 PaspabarbiBacT METOABI aHalM3a IPOIECCOB H

MOJEJIMPOBAHUSI, aHAJIN3a U TEXHOJIOTUI CHCTEM B 00JIaCTH TEXHUKHU M TEXHOJIOTHH

CHHTE3a MPOLIECCOB U CUCTEM B 001aCTH

TEXHUKH U TEXHOJIOTUU

OIIK-6 Cnocoben npuMeHsITh MaTemMaTuueckue, | OI1K-6.1 [Ipumenser €CTECTBEHHOHAYYHbIE u

CHCTEeMHO-aHAJINTUYECKNE, BEIYUCIUTENbHBIE  |OOIEHHKEHEPHBIE 3HAHUS, METOAbl MaTeMaTHYECKOTo

METO/IbI U IPOTPaMMHBIE CPEICTBA AJIst aHamm3a W MOJICIMPOBAHMS, METOIbl BBIYUCIUTEIBHON

pelIeHns MPUKJIAAHBIX 3a1a4 B 00J1acTh MaTeMaTUKU JJIs aHajlu3a MOJEJIeN U pelleHUs] HayuyHbIX U

CO3aaHUs CUCTEM aHalIn3a 1 aBTOMAaTHYCCKOI'O TCEXHUYCCKHUX 3aaa4

YHpaBJICHHUA U UX KOMIIOHCHTOB

[IK-1 Cnioco0GeH nmpoBOIUTH UCCIIEAOBAHUE [IK-1.3 Brnageer KynpTypoil IOCTAaHOBKM HAayYHOW 3aJ1aud U
CUCTEM YIIPABJIEHUSI U UX KOMIIOHEHT MOZEIMPOBaHUS OOBEKTOB U CHCTEM

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIUA

B pesynbrare n3yueHus AMCIMIUIMHBI « CEMUHAp [0 CUCTEMHOMY aHAIN3Y» 00YYarOLIHNACS TOTKEeH:

3HATb:

*  COBpEMEHHbIe MPOOJIEeMbl MOCTpoeHUs 3PPEKTUBHBIX MHCTPYMEHTOB aHAIN3a MH(MOPMAITMOHHBIX
MEKIMCIUILTHHAPHBIX CUCTEM, TPEOOBaHHS, TIPEIbSIBISIEMbIe K 3P(PEKTUBHOCTH ITHX HHCTPYMEHTOB U
Ka4yecTBa aHaJIN3a JaHHbIX;

*  0a3oBbIC TOHSATHUS, 3aKOHBI, NOAXOIbI, YHCICHHBIC METOABl W MOJAEIH CHCTEMHOTO aHau3a,
NO3BOJIAIONINEG  NPOBOJWTH  AHAIW3 M ONTHMHU3ALMIO  JHHAMHUKU  Pa3jIMUHBIX  KJIACCOB
MEKIUCIUILTHHAPHBIX MAKPOCHCTEM;

* [PAKTUYECKHUE aCIEKThl aHAIN3a Pa3JIMYHBIX KJIACCOB MHPOPMALMOHHBIX CHCTEM;

*  TpeOOBaHHMS, NMPEABSIBISIEMbIE K CHEIHM(UKAIMAM COBPEMEHHBIX CHUCTEM MOIJEPKKH TPUHATHUS
pelIeHHH B Pa3IMYHBIX NPEIMETHBIX 00JIaCTSX.

yMeThb:




*  TOJB30BAThCH TONYYCHHBIMU 3HAHMSMHU JUIS PEUICHUS NPUKIAIHBIX (B T.4. TEXHOJIOTHYECKHUX)
3aj1a4, CBA3aHHBIX C AaHAJIN30M JIAHHBIX HH(OPMAIIMOHHBIX CHCTEM;

. MIPOM3BOIUTH KOPPEKTHBIC 3aKIIOYECHUS M3 CONOCTABICHHS pPE3YJIbTaTOB TEOPETHYECKOTO M
IKCIIEPUMEHTAIBHOTO  (KOMIBIOTEPHOIO ¥ YHCJIEHHOTO) MOJEIHPOBAaHHS, B T.U. CICHapHBIX
MIEPEMCHHBIX;

*  COINOCTAaBJIATH CHJbHBIE U CIIa0ble CTOPOHBI PA3IMYHBIX MOAETICH MPUMEHUTEIBHO K KOHKPETHBIM
3aja4am;

* TMPOU3BOAUTH HAYUHBIN CUHTE3 B HAIIPABJICHUH TOCTPOCHUS HOBBIX MOJIETICH;

* (¢$opmanu30BbIBaTh MeTaMoAeH (0000IIaOIIe MOJEIIN);

* TMPOU3BOAWTH LIEJIENONATaHuUs Ul PEIleHHs NPUKIAaJHbIX 3a/1a4;

* aHAJM3UPOBATH CIIOKHBIE MTPOIECCHI B COBPEMEHHBIX aKTYaJIbHBIX 00JIaCTsX,

* MPUMEHATh M BHEAPSTH IKCIICPUMEHTAIbHBIE METOAMKHA Ha OCHOBE M3YUEHHBIX TEOPETHYECKHX
HOXOJ0B;

* HaXOIUTh (OLIEHMBATH) ONTUMAJIbHbIC 3HAYECHHS 1I€JIEBBIX BEIMYMH U CTPOUTH METOJbI BEIYMCICHUS
OIMOOK 00OOIIEHHMS TIPH ITPOTHO3UPOBAHUU TMHAMUKH CUCTEM;

. 3¢ QEeKTUBHO aganTHPOBaTh COBPEMEHHbIE HH()OPMALMOHHBIE TEXHOJIOTHH MJISI PELICHUsS
TPUKIIaHBIX 3a/1a4;

*  omeHuBarh 3PPEKTUBHOCTh (YHKIIMOHUPOBAHUS HHOOPMAIIMOHHBIX CHCTEM W TpeJiaraTh IMyTH
MOBBIIICHUS 3PPEKTUBHOCTH;

* TPUMEHATH MOJXOMAIINE CTOXaCTHMYECKHE MOAEIH JJIS peIleHHUs aKTyaJlbHbBIX 3a/ad, CBA3aHHBIX C
aHAJHM30M OOJIBIIOTO KOJIMYECTBA JaHHBIX.

BJIAA€Th:

* COBPEMEHHBIM NPHKJIAJAHBIM aNIapaToM CUCTEMHOTO aHAJIH3a MPH PEIICHUH MEXIUCIUILTHHAPHBIX
3a7a4 B 00aJICTU CTPYKTYPHO-(YHKIIHOHAIHHOTO aHAJIM3a, TIPOCKTUPOBAHMS U HHKHHUPUHTA;

. HaBbIKAMH Pa0OTBl ¢ OoybIIMM 00bEeMOM HH(OPMAIIMM W CAMOCTOSATENBHBIX HAayYHBIX
HCCJICIOBAHHII;

* HaBBIKaMH [TIOCTAaHOBKU M MOJEIMPOBAHMS IIUPOKOTO CIIEKTPa MPUKIAAHBIX 3a/1a4;

* HaBbIKaMH d(P(PEKTUBHOTO aHATIHM3a PE3yJIbTAaTOB IKCIIEPUMEHTA M CONOCTABICHHS C PE3yJbTaTaMH,
MOJTy4EHHBIMHU APYTUMH HUCCIIeI0BATEISIMU;

* MPAKTUKOH PEIICHUS] MK IUCIUTUIMHAPHBIX TPUKIIQIHBIX 3a/1a4.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMY KOHTPOJII0

Texymuii KOHTPOJIb TPOBOJUTCS B MEPUOJA ayIUTOPHOW M CaMOCTOATEILHOW pabOThl CTYIEHTOB B
YCTaHOBJIEHHBIE CPOKH I10 PACIIUCAHUIO.

[]  OLlEHKa OTBETOB Ha BOINPOCHI B IpOIECCEe KPATKOro (IO 5 MHH) BBIOOPOYHOIO YCTHOTO OIpOCa
nepe HayaaoM KakJJ0ro MPaKTUUECKOTO 3aHATHS 110 MaTepHajIaM MPEIbIIyIIero 3aHsTHs;

[J oIleHKa YMEHUS pellaTh THUITOBBIC MPUMEPHI W/WIIK 33/Ja49M, pacCMaTpUBaeMble Ha MPAKTUYCCKUX
3aHATHUSAX;

O OIICHKa aKTUBHOCTH M OTBETOB Ha BOMPOCHI B COOTBETCTBHHM C MPOTPaMMOI MPaKTHUYECKHX
3aHATHIL;

[] moaroroBka pe(bepaTa 1 3aliyTa 1o MpeaIOKCHHBIM MIPCIIOAABATCIICM TCMaM.

OOyuatomuiicss JOJDKEH NPOSIBUTH BCECTOPOHHEE, CHUCTEMaTHYecKoe ¢ I[IIyOOKOe 3HaHHe
y4eOHO-IIPOTPaMMHOIO MaTepHuaja, YMEHHE CBOOOAHO BBINIOJIHATH 3aJaHMs, IPEIyCMOTPEHHBIE
MPOrpaMMOM, YCBOUTh OCHOBHYIO JIUTEPATypy M ObITh 3HAKOMBIM C JOMOJHHUTEILHON JIMTEpaTypoil,
PEKOMEHJIOBAaHHOM  IpOrpaMMON  IUCLMILUIMHBI, YCBOUTb B3aUMOCBSA3b OCHOBHBIX IOHSITHUH
JUCIUIUIAHBL, pEIIATh NPEJIOKEHHBIE PENOJaBaTeNIEM 3a/1auH.

Pedepar — popma M3nOKEHHS W UHTEPIIPETAMU UJEH, COIACPIKAIIMXCS B HECKOJIBKHX HCTOYHUKAX
(pexomenmyercss HWCHonb30BaTh He MeHee 10), koTtopas TpeOyeT YyMEHHS COMOCTaBIATh H
aHaJM3MPOBATh pPa3M4YHbIE TOYKH 3peHus. Pedepar, B omimume OT KOHCHIEKTa, SIBISETCS HOBBIM,
aBTOPCKMM TEKCTOM, YTO IIOJ[pa3yMeBaeT HOBOE H3JIOKECHUE, CHCTEMAaTH3aIMI0 MaTepHaja, 0CoOyro
aBTOPCKYIO TO3UIIMIO TIPH COIIOCTABICHUH PAa3IMYHBIX TOUeK 3peHus. PedepupoBanue mpeamnonaraet
W3IIOKEHUE KaKoro-mubo BOMpoca Ha OCHOBe KiaccuduKkaiuu, oOOOIIeHHs, aHAlM3a W CHHTE3a
UH(OpPMAIINH, TOTYYCHHON U3 HECKOJIBKHX JIMTEPATYPHBIX MM HHTEPHET UCTOYHUKOB. MUHUMATbHBIN
o0beM pedepara 15 crpanuil, 00s13aTEIBHO HATMYNE 3aKITFOUCHHSI U BHIBOJIOB.



[Tpumepsl Tem pedeparos:

*  0030p COBpPEMEHHBIX METOJOB CHUCTEMHOIO aHaIN3a, HCHOJIb3YeMBIX IPH aHAIU3e Makpo M
MH()OPMAIIMOHHBIX CUCTEM;

* HemapamMeTpU4YeCKHe METOABI B CTOXaCTHUECKOM MPOTPaMMHUPOBAHHH;

° aHaJIn3 CIICHAapuUcCB MaKpO3KOHOMUYC CKOM JUHAMHKHN C IIOMOIIBIO MO):[CHeﬁ
ACCOIMMAaTUBHO-TIPUYHNHHBIX CBHSeﬁ;

Pedepar orieHnBaeTcs o CIeayOMNUM KPUTEPHSIM:

ABTOpCKast MO3ULINA
- AKTyaJIbHOCTH IIPOOJIEMBI M TEMBI;

- HOBHM3Ha M CaMOCTOSITEJIbHOCTb B IIOCTAHOBKE MpOOJEeMbl, B ()OPMYIMPOBAHMHM HOBOTO AacIeKTa
BBIOpaHHOM 11 aHANIK3a TPOOJIEMBbI;

- HAJIMYHC aBTOpCKOI\/’I IO3uIHHr, CaMOCTOATCIBHOCTD Cy)K,[[eHPIfI.

CreneHb pacKpbITUs CYLIIHOCTH MPOOIEMBbI
- COOTBETCTBHE IUIaHa TeMe pedepara;
- COOTBETCTBHE COACPIKaHUS TeMe U IJIaHy pedepara;
- IOJTHOTA U [IyOMHA PAaCKPBITUSI OCHOBHBIX MOHATHI MPOOIEMBL;
- 000CHOBaHHOCTBH CIIOCOOOB M METOAOB Pa0dOTHI C MaTEPHAIIOM;
- YMEHHUE paboTarh C TUTEPaTypoid, CHICTEMAaTU3UPOBaTh U CTPYKTYpUPOBATh MaTepHal;
- HaJIMYHUE 3aKII0OYCHUS U BBIBOJIOB;

- YMCHHC O606H_[3.TB, COMNOCTABJIATh PA3JIMYHBIC TOYKM 3PCHHA IO pacCMaTrpuBacMOMY BOIIPOCY,
APryMCcHTHUPOBATbL OCHOBHBIC IOJIOKCHUA U BBIBOABI.

O060CHOBaHHOCTH BBIOOpA ICTOUHUKOB
- KpyT, TOJIHOTA MCIOJIb30BAHMUS JINTEPATYPHBIX UCTOYHHUKOB T10 IIpodIIeMe;

- TMpUBJIEYCHUE HOBEHIINX paboT mo mpobieMe (KypHalbHbIC MyONHKallMU, MaTepuaibl COOPHUKOB
Hay4YHBIX TPYIOB U T.11.).

Cobmronenne TpeboBaHUi K 0(OPMIICHUIO
- IpaBWIIbHOE 0()OPMIICHUE CCHUIOK HA UCIIONBb3YEMYIO JTUTEPATYpy;
- TPAaMOTHOCTB U KYJIBTYpa H3JI0KCHUS,
- BJIaJICHUE TEPMHHOJIOTHEH W IOHATHIHHBIM alapaToM mpoOieMbl;
- cobmonenre TpeboBaHmii k 00beMy pedepara;
- KyJIbTypa 0()OpMIICHUS: BBIICIICHUE a03a1eB.

I'pamoTHOCTB
- oTcyTcTBHE OpdorpadhuIecKux 1 CHHTAKCUUYECKHUX OMIMOOK, CTHIIMCTHYECKUX [TOTPEIIHOCTEH;
- OTCYTCTBHE OTIEYaTOK, COKpAIIECHHUI CJIOB, KPOME OOLIECIPUHSATHIX;
- INTEPATYPHBIA CTUIIb.

Kputepun oniennBanus pedeparon

Ouenka Kpurepuu orneHkn

9-10 GayIOB BBICTABIISCTCS, €CIIM BBITIOJIHEHBI BCE TPEOOBAaHUS K HAIMCAHHWIO W 3aluTe pedepara:
o0o3HaueHa mpobiemMa U 000CHOBaHA €€ aKTyaJIbHOCTb, CHICJIaH KPAaTKUi aHaJIM3 Pa3IMYHBIX TOYEK
3peHHsi Ha paccMarpuBaeMyl0 TpoOJieMy ¥ JIOTHYHO HW3JIOKeHa COOCTBEHHAs IO3HIUS,
c(hopMyIIMPOBaHbI BHIBOJIBI, TEMA PACKPBITA MOJIHOCTHIO, BBIZIEPKAH 00BEM, COOIOIEHBI TPEOOBAHMSI K
BHEITHEMY O(OPMIICHHIO, JaHbI IIPABHIIbHBIC OTBETHI HA JIOTIOJHUTEILHBIE BOTIPOCHL.



7-8 GanoB BBICTABIISIETCS, €CIIM OCHOBHBIE TPEOOBaHUs K pedepaTy M €ro 3aliuTe BBITOJIHEHBI, HO
IOpU 3TOM JIOMYIICHbI HEIOYETHI; B YACTHOCTH, MMEIOTCS HETOYHOCTH B H3JIOKCHHU Marepuala;
OTCYTCTBYET JIOTMYECKas IOCIICIOBATEIbHOCTh B CYXJICHHUSX; HE BBLAEpXKaH 00bEM pedepara;
UMEIOTCSl YIyIIeHUs] B O(QOPMIICHUH; Ha JOMOJIHUTEIbHBIC BOIPOCHI TPH 3aIIUTE JAHBI HETIOJIHBIC
OTBETHI.

4-6 0aulOB  BBICTABISICTCS, €CIM MMEIOTCS CYLIECTBEHHBIC OTCTYIUICHHS OT TpeOOBaHUI K
pedeprpoBaHHIO; B YaCTHOCTH: T€Ma OCBELICHA JIMIIh YaCTHYHO; JOMYIICHBI (PaKTUYECKUE OMMOKU B
Collep)KaHMU pedepaTa WK IPU OTBETE Ha JIOMOIHUTEIIBHBIE BOIIPOCHI; BO BPEMSI 3alUThI OTCYTCTBYET
BBIBO/I.

1-3 Gayuta BBICTABISIETCS, €CIM TeMa pedepaTa He pacKphITa, BHISIBICHO CYIIECTBEHHOE HETIOHUMAaHUE
MpoOIeMbl WITH ke pedepaT He TPe/ICTABICH BOBCE.

Pedepar cunraercs 3amMIIEHHBIM, €CIM IPEICTaBIE€HAa NHCbMEHHass paboTa, COOTBETCTBYIOMIAS
OCHOBHBIM TpPeOOBaHMSIM 3aJaHMs: COOTBETCTBUE COIEP)KaHHS TeMe, CTPYKTypa pedepara, CIHCOK
UCTIONIb30BaHHBIX HMCTOYHUKOB, MPAaBWIBHOCTh odopmieHus. Beimonnena mnpesentanus. CryneHT
3HaKOM C MaTepuaiaMi, MCIOJb30BAHHBIMH MM IpPH HamucaHuWd pedepara, ¥ MOXKET yBEPEHHO
KOMMEHTHPOBATh OT/IEJIbHBIE €0 MOJIOKEHUS

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

Ilepeuens BONpoCOB:

1) OcHOBHBIE TOHSTHS CHCTEMHOTO aHalHW3a. XapaKTepHble OCOOCHHOCTH CIIOXKHBIX CHCTEM.
[Iporao3upoBaHre BpeMEHU CMEHBI COCTOSIHHI y CIOXKHBIX CHCTEM KaK MOMEHT BPEMEHH H3MEHEHUS
MHTErpaJIbHBIX XapaKTEePUCTUK. [ paHULIbI TPUHIUIIA PEIyKIIMOHN3MA.

2) OcHOBHBIE 3aJaud, METOAbl CHUCTEMHOTO MOJeNupoBaHus. KOMIIOHEHTHI CHCTEMHOTO
MOJICTTUPOBAHUS.

3) CucremHounrerpaibaoe monenuposanue. [punnunel. Knace mopeneit. Ilpouecc nnentuduxannn
B CUCTEMHOMHTEIPAJIbHOM MOJIEIUPOBaHUH.

4) TlpenMonenbHBIN aHATH3.
5) Drambl MOETUPOBAHUSI.
6) IlpoexkTupoBaHue MOJEIH.

7) Bxopsmue, BBIXOIAIINE W YHPABISAIONIME TMEpEMEHHBIC, 3a/lad4 M METOIbl arperupoBaHUS U
Jle3arperupoBaHusl.

8) IlapamnenwsHbie porecchl (concurrent), pactpenencHabie Beranciaenus u [ PUJl — Texnomorun
9) dopmbl MOZIETHPOBAHUS: CHHTE3, COOpKa, HACTPOWKA MOJIEITH, HIICHTU(UKAIIAS [TapaMETPOB.
10) MaketupoBaHue (ITPOTOTUITUPOBAHNE, TTMIIOTHBIE TIPOEKTHI).

11) BpiGop mnapaMeTpoB NpHd MOIACIMPOBAHMHM JAMHAMUKU CIOXHBIX cHcTeM. HaeHTudukanus
apamMeTpoB B MOJIEIISIX. 3aBUCUMOCTh pe3ylbTaTa MOZICTIMPOBAHUS OT BEIOOpa MapaMeTpoB.

12) Jannbie kak monenb. Merononorus Data Mining B pamkax konueniuu Big Data n oOmaunbIx
BBIUHCIeHu# (B yactHOoCcTH IBM pure systems).

13) AnexBaTHOCTh (MUHUMAJILHOE PACXOXKICHUE B ONPEICIICHHON METPHKE).

14) UyBCcTBUTENBLHOCTB: a) K TUIOTe3aM, 0) K Ha4YalbHBIM JaHHBIM, B) K Tapamerpam, T) K
M3MCHEHHIO YCJIOBUH (TPAHCIOPTHBIC 3aJlauu), 1) K YIPABJISIONUM TEPEMEHHBIM, €) K KPUTEPHIM
ONITHMH3AIHH.

15) TpyOku tpaextopuii. CrieHapHble wuccienoBaHus. ONTUMH3ANNS, YMEHbBIICHHE Pa3MEPHOCTH.
WnTepnperanus u npeAcTaBieHUE Pe3yabTaToOB.

16) MoaenupoBaHie LHUKIMYHOCTH CIOXHBIX MPOLECCOB C TMOMOLIbIO CUCTEMBI In(depeHInaNbHBIX
YpaBHEHUI NCXOMs U3 KOHLETIIUY B3aUMOACHCTBHS TPEH 1A U IIUKJIOB.

17) TexHonorusi MHOTOMEpHOH oreHkH 3(pdeKTuBHOCTH CIOKHBIX cucteM - AC®D (aHanu3 cpesbl
(YHKIMOHUPOBAHUS).

18) MarpuuHble MOAENM HPU aHAIM3E CJIOXKHBIX CHCTEeM. MaTpuyHble AWHAMUYECKHE MOJENU IpHU
MOJEJIMPOBAaHUM MEXKOTpacjeBoro OanaHca (MaTeMaTHUECKUH aHanu3, JIMHEeHHas anrebpa u
aHAIUTUYECKAst TEOMETPHS).

19) CoOcTBeHHBIE METOABI CHCTEMHOIO aHalW3a M MaTeMaTu4ecKue METObI, HCHOIb3yeMble B
CHUCTEMHOM aHaJIn3e.



20) TpamuuuoHHBIE  METOABI  CHUCTEMHOTO  aHalW3a  CIOXKHBIX  CHCTeM. MarpuyHeble,
cUCTeMHOAMHaMu4eckue, Auddy3Hbie, CTOXaCTUUECKHE MOJEIIH.

21) TexHonoruu MHTEIJIEKTYaJIbHOTO aHaM3a qaHHbIX: W3Bneuenne nanusix (DATA MINING), nouck
3akoHOMepHocTel B 6azax maHHbIX (Knowledge Discovery in Databases — KDD).

22) JluHeliHOE MPOTrpaMMHUPOBAHHUE - TIOCTAHOBKA 3a7ayd. AJITOPUTM CHUMILUIEKC-MeToaa. KoHuemnus
METO/la 3JUIMIICOUIOB. AJITOpUTM BHYTpeHHEeHl Touku. JluHeapusauus 3agad MaTeMaTHUECKOIO
MPOrpaMMHPOBAHUSI.

23) bailecoBckuil MeTon. ANOCTEpUOpHAs OLEHKAa BEPOATHOCTEW: HENPEPHIBHBIA M JIHUCKPETHBIN
cinydau. IIpumep aHanm3a ceMaHTUYECKUX KOHCTPYKLHUMI.

[Mpumeps! OUIETOB:
buner 1.

1) OO030p ammapata ¥ WHCTPYMEHTapHs WHTErpalvy anpUOPHONM M HalmomaeMoi WHGOpMaLuu.
BaitecoBckuit MeTon. AnocTepropHasi OIleHKa BEPOSITHOCTEN: HENPEpBIBHBIN M AMCKPETHBIN CIy4au.
[Ipumep aHanM3a CEMaHTUYECKUX KOHCTPYKIUH.

2) Metononorusi NpoeKTUPOBaHUSA MH(YOPMALMOHHBIX CHCTEM. DTalbl MPOSKTUPOBAHUS: CUCTEMHBIN
aHaJM3 MpeIMETHOH 00JacTH, MOCTPOCHHE KOHUENTYyaJbHOW MOJENIN MPEAMETHOM obiacTh u Oasbl
JAHHBIX, IUJIOTHAsI peajin3alus CUCTEMBI.

buner 2.

3) AHanu3 cUCTeM KaK HW3y4YeHHE MOJleJiel, OMHUCHIBAIOINX OOBEKTHI. l3BieUcHHME 3HAHWUU Kak
uACHTU(UKALMS TApaMETPOB MOZEIICH CUCTEM.

4) Anr OpPUTM HAXOKACHUA aCCONUATHUBHO-IIPUINHHBIX CBSI3CH.

Kputepun onennBanus

3a4TeHO - CUCTEeMaTHU3UPOBaHHbIE, ITTYOOKHE U MOJHBIE 3HAHUS O BCEM IMOCTABJICHHBIM BOIPOCAM B
o0beMe yueOHOI TPOTpaMMBl:

*  HCIOJb30BAaHUE HAYYHOH TEPMHUHOJIOTMH, CTWJIMCTUYECKH I'PaMOTHOE, JIOTMUYECKU IPaBUIBHOE
W3JIOKEHUE OTBETA Ha BOIIPOCHI, YMEHHUE JeJIaTh 000CHOBaHHBIC BHIBOJIBL;

* BJIAJICHUE MHCTPYMEHTApHEM YUeOHOW IUCHUILIMHBI (METONAMHU KOMIUIEKCHOTO aHajn3a, TeXHUKOM
MH(QOPMAIMOHHBIX TEXHOJOTWH), YMEHHE €ro HCIOJIb30BaTh B IOCTAHOBKE W PEIICHUHM HAyYHBIX U
npoeCCHOHANBHBIX 3a7[a4y; CIIOCOOHOCTh CAMOCTOSITENIbHO pPElIaTh CIIOKHBIE NPOOIEMBI B PaMKax
y4eOHOH MPOrpaMMbl;

*  YCBOCHHME OCHOBHOW W JIOTIOJHUTEIHLHOW JUTEPaTyphl, pEKOMEHIOBAHHON y4eOHOH MpOrpaMMoit
JVCLUUTUIHHBL,

*  YMEHUE OpPUEHTUPOBATbCS B OCHOBHBIX TEOPHUSX, KOHLENUUAX M HAIPABICHUAX IO U3ydaeMOMU
JUCUMIUIMHE W JaBaTh MM KPUTHYECKYIO OLEHKY C IO3WIUI TOoCyJapCTBEHHOH wHIeoiaoruu (1o
JUCLUIUIMHAM COLUAJIbHO-I'YMaHUTAapHOIO LIUKJIA);

* aKTHBHAs CaMOCTOsTENIbHAs paboTa Ha MPAKTUYECKHX, J1a00PATOPHBIX 3aHATHUSIX, CUCTEMATHUECKOE
y4acTue B IPYyMIOBBIX 00CYK/IEHHSX, BEICOKHH yPOBEHb KyJIbTYPbl HCIOIHEHHS 33aHUI U TIOATOTOBKH

pedepara.

He 3auteno - ¢pparmenTapHbie 3HaHHUA B paMKax 00pa3oBaTeIbHOTO CTaHIapTa:

. 3HAaHUSl OTHENBHBIX JINTEPATYPHBIX HCTOYHHKOB, PEKOMEHIOBAaHHBIX Y4e€OHOH MpOrpaMMoii
JMCLUIIIMHBL;

*  HEYMCHHE HCIIONb30BaTh HAyYHYIO TEPMHHOJOTHMIO TUCLUIUIMHBI, HAJIW4YME B OTBETE IPyOBIX
CTHJIUCTHYECKUX U JIOTHYECKUX OLIUOO0K;

* MACCHBHOCTH Ha MPAKTUYECKUX U JIA0OPATOPHBIX 3aHATUAX, HU3KUI YPOBEHb KYJIBTYPhl HCTIONHEHUS
3aJlaHuil U IOATOTOBKHU pedepara.

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH



3ader mo mucuuiuiiHe «CeMHHap TO CHCTEMHOMY aHAJM3y» INPOBOOUTCS IO WTOTaM TeKylIeh
yCIIEBa€MOCTH U ITyTE€M OpPTraHU3aLUH CIEUAIBLHOTO OIpOCca, IPOBOANMOrO B yCTHOU (hopme, a Takxke
M0 UTOTaM MOATOTOBKH M 3aIIUTHI IBYX pedepaToB 1Mo BEIOpaHHOH TeMe.

[Ipu npoBenennu 3auera oOyyaromemycs npenocrasisiercs ot 30 1o 60 MUHYT Ha OATOTOBKY. Ompoc
oOyyarorerocs 1mo Ouiery Ha 3a4eTe He npeBbinaet 30 MHHYT.

[Ipu noaroToBke K omnpocy o o6usetry o0ydaromuecss MOTYT HOJIb30BaThCsS MPOrPaMMOM AUCLUUIUIMHBL,
KOHCIIEKTaMH, a TakXe€ CIPAaBOYHOM JMTEPATypOH, BBIYHUCIWUTEIBHON TEXHUKOM H© JPYyTHMHU
HUCTOYHUKAMU HH()OPMALIHH.

Bo Bpems mpoBeaeHuss ompoca 1mo Owiery oOyyarommecs MOTYT —IOJb30BaThCSl  TOJBKO
[IOJTOTOBJICHHBIMY MaTepHalaMHu.

3a4éT MpOCTaBIsETCA HA OCHOBAHHMHM 3aIIUTHI pedepara U OTBETOB Ha 3a4eTe.



