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AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 0 yac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 15 gac.
Bcero gacos: 45, Bcero 3ad. ef.: 1
[IporpamMmy cocraBunu:

H.b. IlpeoOpaxkeHCKHiA, KaHJ. TEXH. HAYK, CTAPIIUI HAYYHBII COTPYIHUK, TOLECHT
A.B. XensBac, crapmmii mpenoaaBareib
E.O. Maremyk, accUCTEHT
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AHHOTANMA

Kypc «AHanu3 nqaHHBIX» sBISETCS pa3BuTHEeM Kypca «L{udpoBbie MeTonbl 00paboTKH B cUCTEMax Hepenadn
TAaHHBIX». B TaHHOM Kypce paccMaTpUBarOTCSl BOIPOCH! CHCTEMHOTO MOJX0/1a K 00paboTke M aHAIN3Y AaHHBIX
Ul IIUPOKOTO Kpyra IMpOLEcCOB, alroOpuTMoB u  Mopenei. Kypc «AHanu3 JaHHBIX» B CBOIO OYEpelb
npeamectByer Kypey «MHdpopmannoHHas cpena IU(POBBIX CHUCTEM YIPABICHUS» W IpPEAHA3HA4YeH Ui
JaTbHEHIIIEro pa3sBUTUSI KOMIUIEKCA 3HAHUI M PEUICHUS 3a/1ad CBS3HM, KOHTPOJS W YIPABICHUS Pa3IMYHBIMU
oobekramu. OOcyxknatorcsi npuembl 3(dekTrBHON 00pabOTKM JaHHBIX W3MEPEHUSs, MOJEIUPOBAHUS,
MPUMEHUMBIE JUIsI JTIOOBIX HCIONB3YEMbIX alrOPUTMOB AMCKPETHOH (1udpoBoi) oOpaboTKu W aHaiIM3a
nHpOpMaIIUH.

Crymarenu Kypca OpUEHTHPYIOTCS Ha CTPYKTYPHOE OCMBICIEHHE HMPOEKTHBIX 3ajad, B 0a3uce YCBOEHHBIX
MOHATUH W TEPMHUHOB, M YETKOE M3JIOKEHHE TEXHHUYECKUX BONPOCOB B YCTHOM W NHCHMEHHOW pEYH.
KonTposnbHble 3amaHus GOpPMYIHMPYIOTCS Kak IpPUKIaJHBIC IPOEKTHBIE 3aJaddl CpPEAHEH CII0XKHOCTH.
Coymiareny, yCBOMBIIME Marepualibl Kypca, MPHOOPETaloT HABBIKM MH()OPMAIIMOHHOTO aHan3a MOJENEH,
QJITOPUTMOB, IPOLIECCOB M YCTPOICTB.

Ha mpakTuuecknx M CEMHHAPCKHUX 3aHATHAX MPOBOMATCS aHAIN3, OOCYKICHHS W CPaBHUTEIBHBIC OIICHKU
psila COBPEMEHHBIX IPHEMOB M CHUCTEM aHajM3a C LEJIbI0 3aKPEIUIEHHs OCBOEHHOIO TEOPETUYECKOTO
Marepuaa, a TaKKe N3yUYeHHUs pealln3aliy PUKIIAJIHBIX 331a9 UCTIONIb30BaHMSI BEIYUCIUTEIbHON TEXHUKH.
JUis yCHemHoro mpoxoxkaeHus: Kypca HeoOX0AUMO MOCeIIeHNEe M KOHCIEKTHPOBAHUE JICKIHA, BBHIIIOJIHEHUE
MHIMBUlyaJIbHBIX 3aJaHUN U CAaMOCTOSITeNIbHas paboTa ¢ JOTMOIHUTENbHBIMU JIUTEPATYPHBIMH HCTOYHHUKAMH.

1. lean u 3apa4un

]_le.]'lb JAUCHUIIINHBI

Jlatb 0Oy4aeMmbIlM 10 CIEHHMAIBHOCTH MpPUKJIAHAs MareMaruka M (u3Mka (Crenuanu3anus
-JJICKTPOHHBIC BBIYHMCIUTEIFHBIE MAIIWHBI), KOMIUIEKC CBEICHHH O COBPEMEHHOM COCTOSIHUH,
MPHUHIIMIIAX U MPOoOJieMax MOCTPOCHUS COBPEMEHHBIX ITUPPOBBIX CUCTEM 00pabOTKM aHann3a JaHHBIX,
UMCIONINX Pa3IMYHOE Ha3HAYCHHE M pealU3allMio; MO3HAKOMHUTH CO CTPYKTYpOil HH(pOpMaIUH H
HPOTOKOJIAMU ee 00pabOTKH; IO3HAKOMHTH CIIyHIaTelell ¢ peaju3alieil COBPEMEHHBIX, METO/IOB
00paboOTKM W MOJICIMPOBAHUS C MCIIOJIH30BAaHHE YHUBEPCAIBHBIX U CICHUATU3UPOBAHHBIX MAIIUH H
HOJATOTOBUTh K M3YYCHHUIO JPYTHX CIEHHAIBHBIX IUCHMIUIMH — VMHTanMOHHOE MOJEIMpOBaHHE,
WudopmanmonHas cpera HUPpPOBBIX CUCTEM YIIPABICHHUS.

3agaun AUCHUILUITHHBI
* IlpuoOpereHue ciymaresisiMi TEOPETHYECKUX 3HAHMH M NPAKTUYECKUX YMEHUH M HaBBIKOB B
00JacT! MOCTPOSHHS AITOPUTMUYECKHUX PEHICHUH HIDKHETO M CPEIHEr0 YPOBHs, MpeIHa3HaYeHHBIX
TS 9PPEKTHBHOTO aHAIH3a JAHHBIX;
*  [pUOOpPETCHHE CITyIIATeIsIMU TEOPETUYECKUX 3HAHWH M TMPAKTHYCCKHX YMEHHHA M HaBBIKOB B
00JacTH CO3/1aHMSI M WCIIOJIb30BAHUS KOMIIOHEHT, OJIOKOB M THIIOBBIX NPHEMOB M MOIYJICH CHCTEM
00paboTKH M aHAIIN3a JTaHHBIX;
*  pPacKpbITHE CYNIHOCTH M 3HAYCHUs 3aad CIICHHaIH3alydd CUCTEM aHajlu3a JaHHBIX, HX MECTa B
obmielt cucreme 3amad  3(PQeKTHBHOrO HCMONB30BaHUS NUGPOBBIX CHUCTEM, OMpECICHHUS
TEOPETUYECKUX, KOHLENTYaJbHBIX, METOJOJOTUYECKUX ¥ OpPraHU3AIMOHHBIX OCHOB IPOEKTHOM
IeSATEIbHOCTH;
* (opmMHpOBaHHS CHCTEMHOTO TOAXOJa B C(epe aIropuTMH3ALIUH M MPOCKTUPOBAHUS M TPUBHTHUS
WHXCHEPHOH KYJIBTYPbI, YMEHHs IIeJICHANPABICHHO padorarh ¢ MH(MOpPMANWeH, HCIONb3ys ee s
pemenus npoheCcCHOHATBHBIX BOIPOCOB;
* IIOJTOTOBKA CIyIIATeJIeH K M3yYCHHIO CMEKHBIX AUCIUIUIHH CTICIIHATH3aIUH.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

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

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

VYK-1 CriocobeH oCymiecTBIsTh MTOUCK, VK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
KPUTHUYECKUH aHAJIN3 ¥ CUHTE3 HHpopManuy, |MHGOpMANNIO, HEOOXOAUMYIO Uil PEIIeHUs MOCTAaBICHHON
MIPUMEHATh CHCTEMHBIHN MOAXOA Ul pELIEHHsT  |3ada4u

[IOCTABJICHHBIX 3a7a4




OIIK-2 CnocobeH ucronb30BaTh COBPEMEHHbBIE
MH(OPMAIMOHHBIE TEXHOJIOTHU H
MPOrpaMMHbIE CPEACTBA IIPU PEIICHUHN 3a/1a4
npodecCHOHAIBHON IeSTeIBHOCTH, COOITIoas
TpeboBaHus HHPOPMAIIMOHHOHN 0€30MacHOCTH

OIIK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
BBIYHMCIIMTEIEHYIO TEXHHKY M CEpBUCHI ceTH MHTepHET B
obnactu (cdepe) npodeccnoHaNbHON AEITETBHOCTH

OIIK-3 Crioco6eH cocTaBisITh U 0QOpMIIST
Hay4HbIC U (UJIM) TEXHUYECKHE
(TEeXHOIOTHYECKUE, MHHOBAITMOHHBIC) OTICTHI
(my6nuKauym, MpOeKThI)

OIIK-3.3 Bnazmeer MeTogaMu BU3yalbHOTO U TpauUuecKoro
MPEICTABICHUS PE3yNbTaToB Hay4HOM
(Hay4YHO-TEXHUYECKON, MHHOBAIIMOHHONW TEXHOJIOTHYECKOH)
JESITEIbHOCTH B BUJIE OTYETOB, HAyYHBIX ITyOIMKaLINi

[IK-1 CnocoGen craBuTh, hOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCIJIE0BATh MaTEMaTHYECKUE MOJICIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThl

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIAThH
nHpopMaIrio 00 akTyalbHBIX pe3yJbTaTax MCCIeJOBaHUN B
paMKax TeMaTW4eCKOW OOJACTH CBOEH MpodeCcCHOHATEHON
EITEILHOCTH

IIK-1.2 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI | TPOLIECCOB, OICHUBATh KAUeCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrnocobeH mNpuUMEHATh TeopeTHyecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3a7a4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

[1K-2 CnnocobeH caMOCTOSTEIEHO HITH B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOTr0O
KOJUICKTHBA OPTaHW30BEIBATh U TPOBOJIUTH
HAyYHBIC UCCIICIOBAHMS U MX alpoOaIiyio

[MK-2.1 3HaeT NOPUHIMUIBI TOCTPOSHUS HAyYHOHW PadOTH,
MeTonbl cOopa M aHaju3a [OJIyY€HHOIO Marepualia,
CHOCOOBI apryMeHTaIH

[IK-2.2 Cnoco0eH miaHupoBaTb M MPOBOJAUTH Hay4dHBIC
UCCIICIOBAHMsI CaMOCTOSATENIbHO MJIM B KauecTBE WIEHa
(pPyKOBOAMTEIIST) MAJIOTO HAYYHOTO KOJJICKTHBA

[MK-2.3 CnocobeH mNpoBOIUTH ampoOanuioo pe3yabTaToB
HayYHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NMyOIMKaluK HAYYHBIX CTATeH U y4acTusi B KOH()EPEHIUSIX

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)
B pesynbrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAaThb:

* OCHOBHBIC NPHUHLHUIEI 0OpaOOTKH M aHalu3a WH(GOpMALUK, TPUMEHUTEIHHO K IIUPOKOMY KIIacCy
JITOPUTMOB, CUCTEM, YCTPOICTB U IPOLIECCOB;

*  CYyIIHOCTb, Ba)KHOCTb, aKTyaJbHOCTh U OCOOECHHOCTH MpoOieMbl obecrieueHus! CHelHaIbHbBIX
IU(POBBIX PECYPCOB U PEUICHUS NPHUKIAAHBIX 3a1ad, OCHOBHbBIE IMOHATHS B ITOM IMpPEAMETHOM

obmacry;

*  0COOCHHOCTH WH(pOpPMAIMU U WHPOPMAIMOHHBIX CHUCTEM Kak OObeKTa OOpaOOTKM M aHalu3a,
BO3MOJKHBIE ITPUEMBI H CIIOCOOBI peasin3aliii KOMIIOHEHT H MOZAEJIeH CHCTeM 00paboTKH;
* TPHUHIMIBI peanu3anud 1 dPPEKTHBHOTO MCIOJIB30BAHUS BBIYUCIHTEIBHBIX PECYPCOB, CHCTEM U

cpencTB oOpabOTKU U aHAIIN3a JTAHHBIX.
YMETb:

*  3¢eKTUBHO NPUMEHATHh CBOM 3HAHMA AJISl pelIeHus 3azad paboTel ¢ MHQopManueil, BriOopa
KOH(UTypanny, HaCTPONKH 1 3KCILUTyaTalluy OTAEIbHBIX KOMIIOHEHT CHCTEMbI 00paboTKH;

* TPAKTHYECKH PEATU30BBIBATH MTOJYUYCHHbIC HABBIKM aHAIN3a JaHHbIX;

* (opMyIMPOBATh 33Ja4M CO3JaHUs AHATUTUYECKUX MOJENEeH, ToI0UpaTh pallMOHAIbHbIE CIIOCOOBI 1

CpencTBa UX peanu3aluu.
BJIAJIETh:

*  yMEHHEM BBIOpaTh BBIYHCIUTEIBHBIE PECYPCHI, HEOOXOAUMEBIE IS TIOCTPOSHUS aHATUTHYECKOM
MO/IEIIN, OTBEYAIOIIEH 3a/IaHHBIM TPEOOBaAHUSIM;
*  OOmMUMU TIOHATUSAMH U TIpHEMaMH aHAIN3a M U3yYCHUs peajbHBIX 0OBEKTOB, a TaK e OOBEKTOB

MOJEJINPOBAHUS U IPOCKTUPOBAHUS;

* HaBBIKAMH pabOTHI CO CIIELMANTN3UPOBaHHBIMU CpeACcTBaMH cOopa u 00paboTku nHpOpMaLny;
*  OpraHM3alMOHHBIMH IpHEMaMU PabOTHI MO MOCTPOSHMIO U IKCIUIyaTalMy LU(POBBIX MOAEIEH U

CHUCTCM aHaJin3a,

* IPAKTUKOHN MCCIEJOBAaHUS U PELICHHs TEOPETUUECKUX U IPAKTUUECKUX 3a/ad.




4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKoCTh O BUJaM YUeOHBIX 3aHATHI, BKIIIOYAs

CaMOCTOATCIIbHYTO pa60Ty, qac.

Ne Tema (pa3znen) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
1 OO01mre BonpocChl aHalu3a TaHHBIX. 2 1
OueHka CTPYKTypbl JaHHBIX. BbiOopkwu.
2 IIpumepsl  3aKOHOB  pacnpezesieHus. 2 1
CpoiicTBa ipeAMeTHOH 00JIACTH.
3 PerpeccuBHbpli M KOPPEISALMOHHBIN 4 1
aHanu3. OLleHKa XapaKTepUCTUK
l'unore3sl, cucTeMaTu3anus u
4 npeoOpa3oBanne AaHHBIX. Kinaccuaeckuit 2 2
[IOJXOJ K aHAJIU3Y JaHHBIX.
5 OneMeHTHl JUCIIEPCHOHHOTO — aHalu3a. ) 2
[Ipremsl mpuMeHeHHUS.
6 [TpuknagHeie 001acTH M MCHONB30BaHUE 4 )
MeTOAUK 00pabOTKM M aHaIN3a JaHHBIX.
Mopenn u crnocoObl  TpeACTaBICHUS
7 JAHHBIX JJIS BBITIOJIHEHHUS aHAJUTHKH. 4 2
WnTennexkryanbHblii aHATTN3 TaHHBIX.
Konuennmuu u = MHCTpyMEHTaJIbHbIE
8 CUCTEeMBI  AHAJIUTHYECKOW  00paboTKH 4 2
JAHHBIX.
WUndopmaunonnsie MIPOLIECCHI,
XAapaKTEpUCTUKM U  IPOTHO3UPOBAHUE.
9 [IpuknanHple acHeKTbl HKCIOIb30BaHUS 2 1
METO/IOB  aHAIUTHYECKOW  00paboTKH
JAHHBIX.
WncTpyMeHTanbHas MoAiepKKa aHaIn3a
10  |gamsbix. IlocTpoeHme aHaTUTHUYECKUX 4 1
Mozenei.
Nroro yacos 30 15
[loaroroska k sK3amMeHy 0 gac.
OO01mas TpynoEMKOCTh 45 yac., 1 3au.en.
4.2. CopepxaHue TUCHUIUTHHBI (MOAYIISA), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3zesiam)
Cemecrtp: 7 (OceHHwmi)
1. O61me BonpocCkl aHAIN3a TaHHBIX.
1.1. Begenue. Llenu u Temaruka Kypca.
1.2. CraTucTUYeCKUH aHaJIM3 TaHHBIX, OCHOBBI aHAJIMTUYECKUX MCCJICIOBaHMM.
1.3. CnyuaiiHple BeTUYMHBI, cllydaiiHbie coObITHS. OTICHKH U XapaKTePUCTHUKH.
2. OmneHka CTPYKTypbl JaHHbIX. BwiOopku. Ilpumepsl 3akoHOB pacmpeneneHus. CBoiicTa

MIPEIMETHOM 00JIacTH.



2.1. HopmaunbHbI# 3akoH pacnpezenenus. [Ipumepsi.
2.2. CBolcTBa MpeIMETHOM 001acTH — CBOWCTBA JIAHHBIX.
2.3. MonenupoBaHue, Kak MeXxaHu3M aHanu3a. CTaTucTuieckoe MOAETHPOBaHNE.

3. PerpeccuBHBIN U KOppeNAIMOHHBIN aHan3. OLleHKa XapaKTePUCTHK

3.1. CtpykTypupoBaHre AJaHHBIX. TouedHas OIleHKAa XapaKTePHUCTHUK.

3.2. Koppemsmus. CBsA3b MEXIy CITy4YallHBIMH BETHYHMHAMH.

3.3. JIuneitnas perpeccus. Jloructuueckas perpeccusi.

3.4. IlceBnociyuaitHblie JaHHbIE. VICTIONB30BaHNE NICEBIOCTYYANHBIX JAHHBIX B IOATOTOBKE aHAIM3A.
3.5.Metpuku kauectBa. Pabora ¢ mpu3Hakamu.

4. Tmnote3sl, cucTeMaru3anusi W TpeoOpa3oBaHWe JaHHBIX. Kiaccuueckuid MOAXON K aHaIHM3y
JIAHHBIX.

4.1. IIpoBepka cTaTHCTUYECKHUX TUIIOTE3 U IPeoOpa3oBaHNE JaHHbIX.
4.2. Knaccuueckuii moaxo K aHAJINU3y JaHHBIX.
4.3. IIpoBepka agexBarHOCTH. CIIOCOOBI pa3MeTKH, MPeoOpa3oBaHUs U aHATIN3a TaHHBIX.

5. DneMeHThI JAUCIICPCHUOHHOT'O aHAJIN3a. HpI/IeMBI IMPUMCHCHUA.

5.1. OmHOaKTOPHBINA TUCTIEPCUOHHBIA aHAJIH3.
5.2. IByx¢aKTOpHBII TUCTIEPCHOHHBIN aHAJIHN3.
5.3. I[IpuMeHeHre JUCTIEPCUOHHOTO aHAIN3a K PEaIbHBIM JaHHBIM.

6. HpI/IKJ'IaI[HI:IG 00JIaCTH U UCIOJIb30BaHHE MCTOAHUK O6pa60TKI/I 1 aHaJIn3a JaHHBbIX.

6.1. IIpumMeps! aHaNMM3a TaHHBIX B MEAUIIMHE U OMOJIOTHH.
6.2. AHannu3 JaHHBIX U UMUTAIMOHHBIE MOJEIIU.
6.3. PeTpoCnieKTUBHBIN aHAIU3.

7. MOZ[GJ'H/I U CIIOCOOBI MMpCACTABICHUA AAHHBIX IJId BBINIOJIHCHUSA AHAJIUTHUKH. HHTCHHCKTyaHBHBIﬁ
aHaJIn3 JaHHbIX.

7.1. PeanbHOE U MOJIENIBHOE IIPOCTPAHCTBO AAHHBIX. AHAJIUTUYECKUE OLICHKU U CPAaBHEHMUSL.
7.2. IlonGop 3akOHOB ¥ MapaMETPOB pacnpeeNeHus. AJIeKBaTHOCTh aHATUTHYECKONW MOJIETIH.
7.3. IHTenneKTyanbHbIN aHAIN3 TaHHBIX.

8. KoHnenuuu n MHCTpyMEHTaIbHbBIE CUCTEMbI aHATUTUYECKONH 00pabOTKN T1aHHBIX.
8.1. Tunoble 3amaun B Data Mining u Text Mining. [Tonstust Deep Learning.
8.2. 3ajgaun aHanM3a W300paKEHUI U BUJICO.

8.3. AnanuTHueckue uccieloBaHus B Ou3Hece.
8.4. BBesieHrEe B aBTOMaTHYECKYH0 00pabOTKy M aHAIH3 MPpeIMeTHON HHpopMaIim

9. MudopmaioHHble MPOLECCHI, XapaKTEePUCTUKU W TMPOrHo3upoBaHue. [IpukiagHble acmeKThl
HCIOJIb30BaHUS METOJIOB AHAIMTHYECKOH 00paOOTKN AAHHBIX.

9.1. MadopmarioHHbIe MPOIECCHI, XapaKTEPUCTUKH U TPOTHO3UPOBAHUE.
9.2. PexoMeHIaTCILHBIC MOACIH H CUCTEMBI.
9.3. AHanu3 JaHHBIX U 2JIEMEHTHI TEOPUH HUTD.

10. I/IHCTp}IMeHTaHBHaH noAACpIKKa aHajin3a JaHHbIX. HOCTpOGHI/IC AHAJIMTHYCCKHUX Mozneneﬁ.

10.1. MaCTpyMEHTaNbHAS TONACPKKA aHATIN3A TAHHBIX



10.2. HaTerpamus aHAIUTHYECKHX MOJAEJNEH MU TEXHOJOTHUS MHOTOYPOBHEBBIX, HEPAPXHUECKHUX
MoJenen

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0X0MMON AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOXYJII0)

VYueOHast aymuTOpHs, OCHALICHHAS! MYJIFTHMEANA IPOEKTOPOM, SKPAHOM U MUKPO(OHOM.
[IporpammHusble U anmaparHO-IIPOrpaMMHbIE MAKEThl CUCTEM YIIPABIEHMS, CUCTEMBI PACIIO3HABAHUS.
ArnmnapaTHble 1 TPOrpaMMHBIE PeaIN3aluy JIEMEHTAPHBIX KOMIIOHEHT BBIUMCIIUTEIIBHBIX YCTPOMCTB.

6.IlepeyeHnb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. OcnoBsl Data Science u Big Data. Python u nayka o nanusix [Tekct]/[. Cunen, A. Meiicman, M.
Amn, -CI16., [Turep, 2017

2. AnroputMel: ocTpoenue u ananu3 [Tekcer], [yueOnuk amns By3oB] /T. KopmeH [u np.] ; [mep. ¢ aHDI.
U. B. Kpacuxosa u ap.]. Cankr-IlerepOypr, Auanexruka, 2019

JomnonHutensHas auTeparypa

1. [ludposas odbpadotka curnanos [Texct] = Discrete-Time Signal Processing : [y4e0. mocobue st
By30B] / A. Onmenreiim, P. llladep ; nep. ¢ aart. noxg pexa. C. ®. boeBa .— 3-e uzn., ucrp. — M. :
Texnocdepa, 2012 .— 1048 c.

2. Ananus nansbix. / M.A.Kosanesa, C.b.Bonommn; Yuedbnoe nocobue — M.: Mup Haykwu, 2019. —
129c¢. — CereBoe uznanue. Pexxum nocryna: https://izd-mn.com/PDF/32MNNPU19.pdf.

3. UnTtepdeiicel cuctem o0padbotku nanubix [Teker] : cnpaBounuk / A. A. Msues, B. H. Crenanos, B.
K. Hlep6o ; mox pen. A. A. MsitueBa .— M. : Paguo u cBs3b, 1989 .— 415 c.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIsA)

http://www.intuit.ru — OTKpBITBI HHCTUTYT UHTYHT
http://lib.mipt.ru — anekrponnas 6ubmuoreka MOTU
http://www.chipnews.ru — HOBOCTH MHKPO3JICKTPOHHUKH
http://www.citforum.rw/hardware/ - 6ubmmoreka CIT-Forum

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUH 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nexmoHHBIX 3aHATHAX UCIOB3YIOTCS MYJIBTHUMEIUITHBIE TEXHOJIIOTHH, BKITIOYasl IEMOHCTPALIHAIO
Hpe3eHTalui U JEHCTBYIOIUX MAKETOB.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

VYeneniHoe 0CcBOeHUE Kypca TpeOyeT HapshKEHHON caMOCTOATENBHOM paboThl cTyeHTa. B mporpamme
Kypca IpUBEAeHO MUHUMAIILHO HE00X0IUMOE BpeMsl I padOoThI CTy/IeHTa HaJ TEMOU.

CamocrosTenbHast padoTa BKIIFOUAET B CeOs:
* YTEHHE, aHAIN3 ¥ KOHCIIEKTUPOBAaHUE PEKOMEHIOBAHHOU JTUTEPATYPHI,

*  mpopaboTKy y4yeOHOro marepuana (IO KOHCIIEKTaM JICKIUH, y4eOHOW M Hay4HOH nuTeparype),
[IOJrOTOBKY OTBETOB Ha BOIIPOCHI, IIPEAHA3HAYEHHBIX JUIsl CAMOCTOSITEIbHOIO U3y4EHUs,

* JI0Ka3aTeJIbCTBO OTIEJIbHBIX YTBEPKIAEHUM, CBOMCTB;
* pelIeHue 3a/1a4, IpeAJaraeMblX CTYIEHTaM Ha JIEKLUSX,
* TOATOTOBKY K KOJJIOKBUYMaM, AU (epeHINPOBAHHOMY 3aUETy.



PykoBOJACTBO W KOHTPOJIb 32 CaMOCTOATENBHOM pabOTOH CTyJeHTa OCYIIECTBIsAEeTCS B Qopme
WHAMBHUIYaJbHBIX KOHCynbrauuid. Ilokasarenem BIaZieHHs MaTepUaoM CIY>KUT YMEHHE pellaTh
3agaun. Jns (opMHpOBaHHS yMEHHsSI NPUMEHATh TEOPETHUYECKHE 3HAHUS Ha MPAKTHKE CTYACHTY
HEoOXOAMMO pelaTh Kak MOKHO Oosnbiie 3aaad. [lpu pemennun 3agaq Kaxaoe AeHCTBHE HEOOXOAUMO
apryMEHTHPOBaTh, CChUIAACh HA M3BECTHBIC TEOPETUYECKUE CBEIEHMSA. 3HAYUTENIBHO OOJErduTh
pelleHre 3aadl MOXKET XOPOILO BBIMOJHEHHBINA YepTeK, CTPYKTYPHAsl CXeMa WM CXeMa allropuTMa
€CIIM OH COOTBETCTBYET yCIOBHUIO 3a7a4u. [Ipu moAroToBke K 3aHATHAM HEOOXOAMMO MOBTOPATH paHee
W3yYeHHBbIE OCHOBHBIE oOIpeneseHus, (GopMyIHpOBKH TeopeM. B Hauane 3aHATHS, Kak NpaBUIIo,
npoBoauTcs KopoTkui (10-15 MuHYT) ompoc mo Marepuany MNPOUIEANINX 3aHATHH B YCTHOM WU
MUCbMEHHOH (opme. OOBIYHO MPUIACPKHUBAIOTCA CIEIYIOIIEH CXEMBbl: U3yUYeHUE Marepraia JIEKLUH 10
KOHCIIEKTY B TOT € JIeHb, Korna Obuta mpocnymiana jekius (10-15 MuHyT); moBTOpeHHe marepuaia
HakaHyHe cieaytomed jgekuuu (10-15 MuHyT), mpopaboTka yueOHOro Marepualia MO KOHCIEKTam
JeKIui, yd4eOHOH M Hay4yHOH JuTeparype, MOATOTOBKAa OTBETOB Ha BOIPOCHI, MPEIHA3HAYEHHBIX IS
camocrosaTenbHOro nzydeHus (1 gac Hexeno), pemenue 3aaa4d (1 gac). Baxxno 1oOWThCs MOHMMAaHUS
H3y4yaeMoro Marepuana, a He MEXaHHYECKOro ero 3amnoMuHaHus. [lpu 3arpyqHeHuu wusydeHus
OTAETBHBIX TEM, BOIPOCOB, ClIeAyeT 00palarbes 32 KOHCYJIBTALUsIMU K JIEKTOPY.

Ob6s13aTennbHBIM TPEOOBAaHUEM SBIISICTCSI BBHIIIOIHEHUE TIOMAIIHUX PadoT.

[IpomexxyTOuHBIE KOHTPOJIb 3HAHUKH MPOBOJUTCS B BHUJAE KOJUIOKBUYMOB, Ha KOTOPBIX CTYIEHTY
[pe/ylaraercs MUCbMEHHO OTBETUTh Ha TEOPETUYECKUH BONPOC M PELIUTh ABE 3aJadd II0 TeMe
KOJUIOKBUYMA, a TaKKe CTYACHTY B XOJ€ OCBOCHHS Kypca HEOOXOAMMO BBHINIOJHUTH [IBE JOMAIIHUX
MHIMBUyaJbHBIX pabOThI C UX MOCIEAYIOIIEH 3alUTOMN.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: HNudopmarrka 1 BEIYUCTUTEIEHAS TEXHUKA

npopuJib NOArOTOBKHU: KomnbroTepHble TEXHOIOTUH U BHIYUCIUTEIbHAS TEXHUKA
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kaepa AMeKTPOHHBIX BRIYUCITUTEILHBIX MAIIIUH

Kypc: 4

KBaJupuKaAnus: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: 7 (oceHHuil) - JluddepeHpoBanHblii 3a4eT
PaspaGorunkm:

H.b. IIpeoOpaxeHckuii, KaH]l. TEXH. HAYK, CTAPIINA HAYYIHbIH COTPYJHUK, TOIIEHT
A.B. XensBac, crapimii penogaBareib
E.O. Maremyk, acCUCTEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
NPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.2 HaxomuT, KpUTHUYECKH aHAIM3HPYET U BbIOMUpaeT
nHpOpMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! IMOCTaBICHHON
3a7a4n

OIIK-2 CriocobeH ucrnonb30BaTh COBPEMEHHBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U
POrpaMMHBIEC CPEACTBA MIPU PEIICHUHN 331349
poheCCUOHATBHOM JIeITENILHOCTH, COOTIOnas
TpeboBaHUg MH)OPMAIIMOHHOW OE30TIaCHOCTH

OIIK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
BBIYMCIIMTEIBHYIO TEXHUKY WM CEpBUCHI ceTH VHTepHeT B
obmactu (cdepe) mpodeccrnoHaTbHON AeATEIIEHOCTH

OIIK-3 CriocobeH cocTaBisTh U 0HOpMIIATH
Hay4HbIC U (UJTM) TEXHUYECKHE
(TeXHOIOTUYeCKHEe, NHHOBAIIMOHHBIE) OTYETHI
(myGnuKanum, MpoeKThI)

OIIK-3.3 Bnageer mMeToamMu BU3yaJbHOTO U TpadudecKoro
MpeCTaBICHUS pe3yapTaToB Hay4qHOU
(Hay9IHO-TEXHUYECKOH, MHHOBAIIMOHHONW TEXHOJOTHYECKOH )
JeSITETLHOCTU B BUJIE OTYETOB, HAYYHBIX IMyOIHKAIINi

[IK-1 Crocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
MCCIIE/I0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNKIO 00 aKTyal bHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHOU
JEATEIIEHOCTH

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHUYeCcKue MOAENM Ul OIHUCaHMA H3ydaeMbIX
SIBIICHUH U MPOLIECCOB, OLEHUBATh KAUECTBO pa3padoTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeTHueckne W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HAayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3yIbTaThl

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE dieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH M MPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUio

[IK-2.1 3nHaeT HOpUHLUIBI MOCTPOEHUS HAYYHOW PadOTHI,
MeTogsl cOopa W aHanmM3a TIOJyYEHHOTO MaTepHala,
CHocoObI apryMeHTallH

[MK-2.2 Cnoco0eH TulaHUpOBaTh ¥ TPOBOJAWTH HaydHBIE
HCCIICAOBAHMUSI CaMOCTOSITEIbHO MJIM B KauecTBE WICHA
(pyxoBoznuTeNs ) MaJIOTO HAYYHOTO KOJUIEKTHBA

[IK-2.3 CnocobeH mNpoBOAWTH ampoOaIuio pe3yiIbTaToB
HAYYHO-HCCIIE0BATEILCKON paboThI MOCPEICTBOM
TyONMKAIMY HAYYHBIX CTAaTeH U y4acTusl B KOH(pEepeHIuIx

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIU

B pe3ynbrare n3ydeHust AUCIUTUIMHBI «AHAIW3 TaHHBIX» 00Y4aloNUiCs JOIKEH:

3HATb:

* OCHOBHBIC NPUHIUIBI 00PaOOTKM M aHaIW3a MH()OpPMALUK, IPUMEHUTEIBFHO K IIMPOKOMY Kiaccy
aJITOPUTMOB, CHCTEM, YCTPOMCTB U MTPOLIECCOB;

*  CYIIHOCTb, BaXHOCTb, AKTyaJbHOCTh W OCOOEHHOCTH MpOOJIEeMbl OOECHEeYeHHs CHEeLUaIbHBIX
UU(POBBIX PECYpCOB ISl PELICHUS] NPUKIAAHBIX 3a7ad, OCHOBHBIC TMOHITHA B 3TOH NPEAMETHOM

obacTy;

* ocoOeHHOCTH WHGpOpMAIMK U WHGOPMAIMOHHBIX CHCTEM Kak 00BbeKkTa OO0pabOTKM M aHanw3a,
BO3MOXKHBIE PHUEMBI M CIIOCOOBI peain3alii KOMIIOHEHT M MOJIesiel ccTeM 00paboTKy;
*  TPUHOUIEI peanu3aruy U dH(OEKTHBHOTO WCIONH30BAHMS BBEIYHCIUTEIBHBIX PECYPCOB, CHCTEM M

cpenctB 0OpabOTKU U aHAJM3a JIAHHBIX.
yMeThb:

*  3bdeKTUBHO NMPUMEHATh CBOW 3HAHHS JJISl pElICHUs 3a1ad paboTel ¢ MHQOpMaiuei, BbiOopa
KOH(UTypanuu, HaCTPOHKH U IKCILTyaTalluy OTACIbHBIX KOMIIOHEHT CHCTEMBI 00pabOTKHY;

* MPaKTUYECKH PEan30BbIBATh ITOJIY4YCHHbIC HABBIKM aHAJIHM3a IAaHHBIX;

* (opMyIHPOBATh 33Ja4M CO3IAHMs aHATUTHYCCKUX MOJIENICH, IOOUPaTh PallHOHAIBHBIC CIIOCOOBI 1

CPEICTBA UX peaIn3aliu.




BJIAA€Th:

*  yMEHHEM BBHIOpaTh BBIYUCIHMTEIIBHBIC PECYPChl, HEOOXOAMMBIEC VISl TIOCTPOCHUSI aHAIUTUYECKOM
MOJIEJH, OTBEYAIONICH 3alaHHBIM TPEOOBAHUSM;

* OOIIMMH MOHATHAMH U NPHEMaMH aHAIIM3a U M3YYCHHUS PEalbHBIX OOBEKTOB, a TaK e OOBEKTOB
MOZICITMPOBAHHUS M IPOCKTUPOBAHUS;

* HaBBIKaMU pabOTHI CO CIIEMATU3UPOBAHHBIMU CpeicTBaMU cOopa u 00paboTku HHPOPMALINY;

*  OpraHM3alMOHHBIMH MPHEMaMU Pa0dOTHI MO MOCTPOSHHIO M AKCILTyaTallid HU(PPOBBIX MOJIEICH U
CHCTEM aHallh3a;

* MPAKTUKOM MCCIEIOBAHUS U PEIICHHS TEOPETHYCCKUX U TIPAKTHYCCKHX 3a/1a4.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

C nenblo KOHTPOJIS OCBOEHHUS OOydarolmMMHCS yd4eOHOro marepuaia Hadaje 3aHSITHS, Kak MpaBHIIo,
npoBogutcs kopoTkui (10-15 muHYyT) ompoc mo marepuaidy NpPOLIEALINX 3aHSATHH B YCTHOH HIIH
MUCHMEHHOM (hopMe.

Tewmbl u BOIPOCHI KOJUIOKBUYMOB U JOMAIIHUX MHAWUBUAYAJIbHBIX 3aJIaHUM:

1. CocTaBUTh TEXHUUYECKOE 3aJJaHUE Ha BBIIIOJHEHUE PEIPECCHOHHOIO aHaIN3a JaHHbIX
2. IlpoaHanu3upoBaTh NOPSIOK, CBI3HOCTb U KOTEPEHTHOCTh JJAHHBIX OMHMCAHHs 00bEKTa.

3. Ilpoananu3upoBaTh TpeOOBaHUSA CO CTOPOHBI NMPHKIAJAHOW MOJAENM K JAHHBIM JUIS BBIOJTHEHHS
MIPOTHO3UPOBAHUSI.

4. CocTaBuTh TA0JUYHOE ONKMCAHHE aBTOMATA.
5. Ha NpUMEPC MOKA3aTh MPUCMBL ,Z[BYX(baKTOpHOFO JAUCIICPCUOHHOI'O aHAJI3a.

KpI/ITepI/II/I OLICHUBAHUS OTHUX SaHaHHﬁI

OI_IGHKa BBITIOJTHCHUA 3a,[[aHHI71 YUYUTBIBACT TIIOJIHOTY U CaMOCTOATCIBHOCTL HU3JIOXKCHUA TCMBI,
00s13aTeNIbHOE HAIMYKE [IJIaHA U BBIBOJOB I10 TEMEC, HAJIMINUEC CITUCKA UCIIOJIb3YyEMbIX NCTOYHHKOB.

OueHka BBIIOIHEHMS 33JaHUsl HOCUT He(opMabHbIA Henu(PpepeHIMNPOBAHHbIM XapaKkTep: 3aJaHne
YCHELIHO BBHINOIHEHO, 3a/IaHUE BBIIOIHEHO HEIOCTATOYHO U TPeOyeT JOMOJHUTEILHOIO 00CYKACHUS,
3aJlaHue BBIMOJIHEHO HEY/OBJIETBOPUTENBHO. Pe3ynbraTbl OLEHKH 33JaHUi MOTYT OBITH YYTEHBI B
PE3YABTHPYIOIIEN OIIEHKE 110 KypCYy.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IPOMEKYTOYHOM aTTecTaluu
o0y4yarommxcst

ITepeueHb KOHTPOIBHBIX BOMPOCOB UIsl AN HEepeHINPOBAHHOTO 3a4eTa:

. Knmaccudukanms coBpeMeHHbIX METOANK aHAJTUTUYECKUX UCCIIEJOBAaHUH.

. Kakue coObITHS Ha3bIBAIOTCS: HECOBMECTHBIMU, PABHOBO3MOXHBIMHU M IIPOTHUBOIIOIOKHBIMH.
. Cityuaiinble coOBITHS, CITy4aliHbIC BEJTMYMHBI U UX XaPaKTEPUCTHUKH.

. [Ipumepsl 3ak0HOB pacnpeneneHus. Pacnpenenenue cinydailHbIX BEJIUYHH.

. I'nmoressl, cucteMaTu3anys u npeodpa3oBaHKe TaHHbIX.

. PaBHOMEpHOE pacipeseiieHe CilydailHbIX BEJIMYUH, €I0 CBOMCTBA.

. HucnoBele xapakrepuctuku. O6nacTs npuMeHeHus. PacripeneneHns 1aHHbIX.

0 3O LD AW

. DKCIIOHEHIMAJIbHOE pacIpeieieHue, ero CBOMCTRA.

9. Dtambl aHaNM3a JaHHBIX: BBISBIECHHE 3aKOHOMEPHOCTEH, IPOrHO3UPOBAHKE, AHAIIN3 UCKITIOUCHHH.
10. Knaccudukanus MeTo10B aHau3a JIaHHbBIX.

11. Yro Takoe BbIOOpKa (BEIOOpOUYHAS] COBOKYITHOCTB ).

12. Ctpykrypa nH()OPMAIIMOHHBIX CBS3EH KaK OCHOBA MOJICITHPOBAHUSI.

13. Knaccuueckuii moaxoa K OpraHu3aiyy JaHHBIX.

14. Cnoco0Osb1 pazmerkH, peodpazoBanus 1 3QHEKTUBHOTO XPAHECHUS TaHHBIX.

15. YTto Ha3BIBAIOT JOBEPUTENILHON BEPOSTHOCTHIO M IOBEPUTEIHHBIM HHTEPBAJIOM.

16. Uro Takoe cTaTUCTHUYECKas TUIIOTE3A.



17. Kakne cTaTUCTHYECKUE THIIOTE3bl HA3BIBAIOT: OCHOBHBIMU HIIH AJIBTCPHATUBHBIMU, CJIOKHBIMU WJIA
MIpOCTBIMU.

18. JIByx- 1 MHOTO(aKTOPHBINA AUCIIEPCUOHHBIN aHAIN3.

19. OcHOBHBIE KOMIIOHEHTHI JUCTIEPCHOHHOTO aHAIM3A.

20. OgHO(aKTOPHBIN AUCTIEPCUOHHBIA aHAJIN3 C PA3JIMYHBIM YHCIIOM HCIIBITAHUH.
21. Mogens u cTpykTypa HHGOPMAMOHHBIX CBS3EH aHATU3UPYEMbIX JaHHBIX.
22. HazoBuTe Ha3HAUCHUE NIEPEMEHHBIX - HHIUKATOPOB.

23. OxapakrepusyiTe pe3yasraT IMCIIEPCHOHHOTO aHaTN3a.

24. Kakasl cBsI3b MEXy PErPECCHOHHBIM U JUCTIEPCHOHHBIM aHATH30M.

25. Yo Takoe IUCIIEPCUOHHBIN aHAH3.

26. HeobxomumocTs ucrionb3oBannuss OC PB mpu mocTpoeHnr MMUATAITMOHHBIX MOJIEIIEH.
27. Asromatsl 1 (hopmanbHbIe s3bIKH. KonupoBanue

28. ba30oBbIe KOHIENIMN 1 HHCTPYMEHTAJIbHbIE CUCTEMBI UIMUTAMOHHOTO MOJEIHPOBAHMSL.
29. llenu mocTpOEHU anmnapaTHO-IPOrPaMMHBIX MOJETEN.

30. [IpumeHenue 1 MOAU(PHUKALNN CTAHJAPTHBIX TPUEMOB MOJICITUPOBAHUSI.

31. JIucriepCUOHHBIN aHaIu3 I ONPEACIICHAS 3HAYMMOCTH YPaBHEHHSI MHO)KECTBEHHOM PErPECCHH.
32. CiryuaiiHble COOBITHSI U aHATTU3 JaHHBIX.

33. Yto Takoe BeINYMHA JOCTOBEPHOCTH AITPOKCHUMALINH.

34. PeTpOCIEKTUBHBIN aHATU3 TAHHBIX.

35. Metonbl popMUPOBAHUS TICEBIOCTYyYaHHBIX TIOCIICAOBATEIIHPHOCTEH.

36. IMuTanimoHHbIE MOZIENH, IOCTOBEPHOCTh U3MEPEHNN U aHAJIN3 TAHHBIX.

37. UncTpyMeHTallbHAs MOAEPKKA aHAIN3a TaHHBIX.

38. HTerpanus aHATMTUIECKUX HHCTPYMEHTOB.

39. IlocTpoeHne aHATUTUYECKUX MOZETEN.

40. 51 9ero UCIONB3yeTCs pa3MeTKa JAHHBIX IIPH OpraHU3alluy aHaJIA3a.

41. TaiiTe onpenesieHne NOHITHIO «PETPECCUS.

42. 3amada aHanw3a n300pakeHUH.

43. IIpuknaaHble aclIEKThl AHATUTUYECKUX METOMIUK.

44. TTonOop 3aKOHOB U MMAPaAMETPOB pacIpeleIeHusI.

45. Tunossle 3amauu B Data Mining u Text Mining.

46. AHanuTHYeCKUE HCCIe0BaHus B OM3Hece.

47. ABromarnyeckasi oOpaboTKa 1 aHaJIM3 AAHHBIX PEIMETHON 00JacTH.

48. TexHOJI0TusI MHOTOYPOBHEBBIX, HEPAPXUUECKUX MOJEIIEH.

Kputepun oniennBanus
Onenka otmnuno (10) BbICTaBIsieTCsS CTYACHTY, IOKa3aBIIEeMy BCECTOPOHHUE, CUCTEMAaTU3UPOBaHHbIC,
nryOoKue 3HaHMS yuyeOHOH MporpaMMbl JUCHUILTUHBI, MPOSBISIONIEMY HHTEpEC K IaHHOM MpeaMeTHOH
00JIaCTH, IPOJIEMOHCTPHUPOBABLIEMY YMEHHE YBEPEHHO M TBOPUECKHU NPUMEHSTHh WX HA MPAKTHKE MPH
pelLIeHNN KOHKPETHBIX 3a71a4, CBOOOHOE U IPaBIIbHOE 000CHOBAHNE IPUHATHIX PEIICHHH.
Onenka omM4HO (9) BBICTABISETCS CTYICHTY, MOKa3aBLIEMy BCECTOPOHHHUE, CUCTEMAaTH3HPOBAaHHbBIC,
n1yOoKHe 3HaHHUS y4eOHOM MPOrpaMMBbl JUCHUILIMHBI M YMEHUE YBEPEHHO MPUMEHATh X HA MPAKTHKE
MIPH PELICHUH KOHKPETHBIX 3ajiad, CBOOOJHOE U NMPpaBUIIbHOE 000CHOBAaHUE IPUHATHIX PELICHUH.
Ouenka OTIIMYHO (8) BBICTABISAECTCS CTYACHTY, [IOKAa3aBUIEMy CHCTEMaTH3MPOBAaHHbIE, NTyOOKHEe 3HAHUS
y4eOHOH MpOorpaMMbl AMCLUUILUIMHBI M YMEHUE YBEPEHHO NPUMEHSTh MX HA MPAKTHUKE NMPHU PEIICHUH
KOHKPETHBIX 33714, IPaBUIbHOE 000CHOBAHNE NPUHSTHIX PEIICHUH, C HEKOTOPBIMU HEZ0UeTaMu.
Onenka xopomo (7) BBICTaBISETCS CTYACHTY, €CIM OH TBEPIO 3HACT Marepual, T'PaMOTHO M IO
CYILECTBY M3JIaraeT €ro, ymeeT HPUMEHATh IOJY4YCHHbIC 3HAHUS Ha NPAKTHKE, HO HELOCTATOYHO
IrpaMOTHO 00OCHOBBIBAET MOIYUYCHHBIE PE3YIIBTATHI.
Omnenka xopomio (6) BBICTABISETCS CTYACHTY, €CIM OH TBEpPIO 3HACT Marepual, TPaMOTHO W TIO0
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh MOIY4YCHHbIC 3HAaHHUSI Ha MIPAKTUKE, HO JOIMYCKAeT B OTBETE
WIN B PELLICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
Onenka xopomo (5) BBICTABISAETCS CTYACHTY, €CIM OH B OCHOBHOM 3HAeT MarepHuall, [paMOTHO U HO
CYILECTBY M3JIaraeT ero, yMeeT NPUMEHATh MOITyuYeHHbIC 3HAHUS Ha MPAKTHKE, HO JIONyCKaeT B OTBETE
WIH B PELICHNUH 3a7a4 JOCTATOYHO OOJIbIIOE KOJTMUYECTBO HETOUHOCTEH.



OneHka YIOBIETBOPUTEIbHO (4) BBICTABISIETCS  CTYIEHTY, TIOKa3aBIIeMy (parMeHTapHBIMH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO MpPaBUJIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSITHMH,
HapyULIEHUs JOTMYEeCKON MOCIIe0BATEIbHOCTH B U3JIOKEHUN TPOrPaMMHOTO MaTepuana, HO IpH 3TOM
OH OCBOMJI OCHOBHBIE pa3lieibl yueOHOH MporpamMmbl, HEOOXOAUMBIE IJs JalibHeimero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

OneHka yIOBIETBOPUTETbHO (3) BBICTABISIETCS CTYIEHTY, TIOKa3aBIIeMy (parMeHTapHBIMH,
Pa3po3HEHHBIH XapakTep 3HaHWM, JOMycKaloulemy omHOKH B (QopMyaupoBKax 0a30BbIX MOHATHH,
HapyLIEHUs] JIOTHYECKOM IOCIEe0OBAaTEIbHOCTH B M3JIOKEHUH IPOrPaMMHOIO MaTepuana, ciado
BJIaJIe€T OCHOBHBIMH pa3lielaMu y4eOHOH MporpaMMbl, HEOOXOJUMBIMH AJIsl JalibHEHIIero o0y4eHus u
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHUS JJa’Ke B CTAHAAPTHON CUTYalHH.

OueHka HEyJOBJIETBOPUTENILHO (2) BBICTABISETCS CTYIEHTY, KOTOpPBHIH HE 3HAaeT OojblIeld 4YacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JONYCKaeT rpyOble OMMOKH B
(bopMyIHPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIb30BaTh IOJyYCHHBIE 3HAHHS NPH PEIICHUN
THUIIOBBIX 33/1a4.

Onenka HeynoBIeTBOPUTEIbHO (1) BBICTABISETCS CTYHOCHTY, KOTOPBIH HE 3HAE€T OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKu B (GOpPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUIUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX MPAKTHYCCKHX
3ajad.

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

JudepeHrpoBaHHBIN 3a4€T POBOJUTCS B YCTHOU (opMe.

[Tpu nposenennn auddepeHpoBaHHOro 3adera olydaromiemycsi npenocrasisercs 20 MUHYT Ha
noaroroBky. Onpoc o0yvaromerocsi mpoBoauTCs B TeueHue 30 MUHYT.

Bo Bpems mpoBenenus auddepeHIMpOBaHHOTO 3adera OOydYarolmIuecs: MOTYT TOJb30BaThCs
IpOrpaMMOl TUCIUTUTAHEI.



