degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

MO gupexTopa (pu3TeX-MIKOJIBI
PAJIMOTEXHUKH M KOMIIBIOTEPHBIX
TeXHOJIOTHH

J.A. T'agpusion

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: Anamm3 JaHHBIX
0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
IIpO(l)I(lJIb MnoATrOTOBKMU: PaZ[I/IOTeXHI/IKa 1 KOMIIBFOTCPHBIC TCXHOJIOTUH

Oustex-mkona Paguorexuuku nu Komnsrorepubix TexHonoruii
kaepa AMeKTPOHHBIX BRIYUCITUTEILHBIX MAIIUH

Kypc: 4
KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBbI IPOMEKYTOUHOM arTecTanuu: 7 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

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

[Iporpamma obcyxeHa Ha 3aceqannu Kadenpsl 3JEKTPOHHBIX BRIMUCIUTENbHBIX MamH 03.03.2022



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-1.1 Ananusupyet 3aaady, BBIACISA 3TaIlbl €€ PEeIICHus,
JIEHCTBUS IO PELIEHUIO 331a41

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3HPYET U BhIOMUpaeT
nHpopMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! OCTaBICHHON

YK-1 CriocobOeH oCyIIecTBISTh ITOUCK, -




Kpl/l'l‘l/l"lCCKl/ll/l dHdJIN3 U CUHTC3 l/lH(pUpM'dLll/ll/l,
MIPUMEHSITh CUCTEMHBIN MOAXO ISl pelIeHUs
IOCTaBJIICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CYXKICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHWBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1 CniocobeH npuMeHSITh
(dyHIaMEHTaIbHbBIC 3HAHNUS, MOJTyUYCHHBIC B
obnacty pU3NKO-MaTeMaTHUECKUX U (FITH)
€CTECTBCHHBIX HayK, U MCIIOJIb30BaTh UX B
podeCcCHOHAIBLHOMN I TeIBHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,
HaMeuaTb IIyTH €€ PEeLECHUs

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH ompenensiTs I'paHHULbl TPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIbTaTOB

OIIK-4 CriocoOeH oCymIecTBIATE COOp U
00pabOTKy HAYYHO-TEXHUIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX U MPUKIIAJHBIX 33129

OIIK-4.1 Brmageer weromaMu Hay4HOrO T[IOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a WHGOpMalH{ MpH PEIICHUN
3a7a4 npodeccHoHaIBHOM IesITeNbHOCTH

OIIK-4.4 Bnageer HaBbIKaMu pabOTBl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIEJbIO NOJyUEHUsI, XpaHEHUs U
00pabOTKM Hay4yHOU (TEXHHYECKOHW, TEXHOJOTHYECKOMN)
nHpopMaIun

[MK-4 Crioco0OeH KpUTHYECKH OLIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/I0B

[IK-4.1 3naer yncieHHbIe MOPSIIKN BEITUYHH, XapaKTEPHBIX
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00IacTu

[IK-4.3 Cnocobern 000CHOBaTh NPUYHHHO-CIICIACTBEHHBIC
OTHOLLUEHHUSI UCIOJIb3YEMBIX IIOHATHI U MOJENEHN

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHHS AUCHUIIMHBI 00y4alOIINeCs JOIKHbI

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
HU(POBBIX PECYpCOB ISl PELICHUS] NPUKIAAHBIX 3a7ad, OCHOBHBIC TMOHITHA B 3TOH NPEAMETHOM

obacTy;

* ocoOeHHOCTH WHGpOpMAIMK W WHGOPMAIMOHHBIX CHCTEM Kak 00BbeKkTa OO0pabOTKM M aHanw3a,
BO3MOXKHBIE PHEMBI M CIIOCOOBI peain3alii KOMIIOHEHT U MOJIeJiel ccTeM 00paboTKy;
*  TPUHOUIEI peanu3aiy U dH(OEKTHBHOTO WCIONH30BAHMS BBEIYHCIUTEIBHBIX PECYPCOB, CHCTEM H

cpenctB 00pabOTKU U aHAJM3a JIAHHBIX.

YMETb:

*  3bdeKTUBHO NMPUMEHATh CBOM 3HAHHS JJISl pElICHUs 3a1ad paboThl ¢ WHQOpMaluei, BbiOopa
KOH(UTypanuu, HaCTPONKH U IKCILTyaTalluy OTACIbHBIX KOMIIOHEHT CHCTEMBI 00pabOTKHY;

* PaKTUYECKHU PEan30BbIBATh ITOJIY4YCHHbIC HABBIKY aHAJIHM3a IAaHHBIX;

* (opMyIHPOBaTh 33Ja4M CO3IAHMs aHATUTHYCCKUX MOJIENICH, IO0UPaTh PallHOHAIBHBIC CITIOCOOBI 1

CPEICTBA X peaIn3aliu.
BIIAJICTh!

*  YMEHHEM BBIOpATh BBIYHUCIUTEIBHBIE PECYPChl, HEOOXOAMMBIE AJISI MOCTPOCHUS aHAJIUTHUYECKON
MOJIEJIN, OTBEYArOIIeH 3aJaHHBIM TPEOOBAHUSIM;
¢ 0OmMMU MOHATUSAMH M NPUEMAaMHU aHAJIM3a U U3YUYCHUS PEalbHBIX OOBEKTOB, a TaK k€ OOBEKTOB

MOACIINPOBAHUA U TPOCKTUPOBAHUS,

* HaBBIKaMU pabOTHI CO CIIEUATU3UPOBAHHBIMHU CpeicTBaMU cOopa u 00paboTku HHPOPMALINY;
*  OpraHM3alMOHHBIMH MPHEMaMU PadOTHI MO MOCTPOSHHIO M AKCILTyaTallMHd HU(PPOBBIX MOJICICH U

CUCTCM aHaJIn3a,

° HpaKTHKOﬁ HCCIICAOBAaHUA U PCUHICHUA TCOPCTUUCCKUX U MPAKTUYCCKUX 3a1aq.

4. Coaep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

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




TPYZ[OGMKOCTB 110 BUAaAM y‘le6HBIX 3aH$ITI/II\/’I, BKJIrO4as

CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTsr Camocr.
pabora
1 OO01mre BONpOCH aHAN3a JaHHbBIX. 2 1
OneHka CTPYKTYphl OaHHBIX. BbIOOpKH.
2 [Ipumepsl  3akOHOB  pacmpezeNeHusl. 2 1
CaotlicTBa IPEeIMETHOM 00TACTH.
3 PerpeccuBHBli U KOPPEJSIIUOHHBINA 4 |
aHanu3. OLeHKa XapaKTepUCTUK
l'unoressl, CUCTEeMaTH3alHs u
4 npeobpa3oBanue JaHHBIX. Kiaccuueckuit 2 2
MOJXOA K aHAIM3Y JaHHBIX.
5 OneMeHThl JUCIIEPCUOHHOIO aHaju3a. ) )
[Ipuembl npuMeHeHusl.
6 [Ipuknagapie 06JacTH M HCIIOIB30BAHUE 4 )
METOUK 00pabOTKH W aHaN3a IaHHbBIX.
Monenu u  crmocoObl  MpeaCcTaBICHUS
7 JQHHBIX IS BBINIOJIHCHHUS aHAJIUTHUKH. 4 2
WHTemieKkTyalbHbIN aHAIN3 JaHHBIX.
Konuenuuu ©  MHCTpyMEHTalbHBIE
8 CHUCTEMbl ~ aHAIMTHYECKOW  00paboTKH 4 2
JAHHBIX.
HNudopmanmonnsie TIPOIIECCHI,
XapakTEepUCTUKH W HPOTHO3UPOBAHUE.
9 [Ipuknaanple acmeKkThl HCHOIB30BaHUS 2 1
METO/IOB ~ aHAJIMTHUYECKOM  00paboTKu
JAHHBIX.
WHucTpyMeHTanbHas NoAJEp/KKa aHajn3a
10 JaHHbIX. IlocTpoeHue aHaTUTUYECKHUX 4 1
Mozene.
Hroro yacos 30 15
Iloaroroska k sKk3aMeHy 0 gac.
Oobmas TpynoEMKOCTb 45 ygac., 1 3au.ex.
4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 7 (Ocennuii)
1. O0mme BOmpoCkl aHan3a JaHHBIX.
1.1. Beenenue. Llenu u Temaruka Kypcea.
1.2. CraTucTH4ECKH aHAIN3 JaHHBIX, OCHOBBI aHATUTHYECKUX UCCIICAOBAHUM.
1.3. CnyuaiiHble BeTUUUHBI, cliydaiiHble cOObITHA. OLEHKH U XapaKTEPUCTUKH.
2. Onenka CTpYKTypbl JaHHbIX. BwiOopku. Ilpumepsl 3akoHOB pacmpenenenus. CoiicTsa

MpeMETHOM 0bmacTu.

2.1. HopmaunbHbI# 3aKkoH pacnpezenenus. [Ipumepsi.

2.2. CBolicTBa MpeIMETHOM 001aCcTH — CBOWCTBA JIAHHBIX.

2.3. MopenupoBaHue, Kak MeXaHu3M aHanu3a. CTaTucTuieckoe MOAETUPOBaHNE.

3. PerpeccuBHBIN U KOppeNAIIMOHHBIN aHan3. OLleHKa XapaKTePUCTHK




3.1. CtpykTypupoBaHre JaHHBIX. TouedHas OIIEHKAa XapaKTePHUCTHUK.

3.2. Koppemsmus. CBA3b MEXIy CIy4yallHBIMHA BETHYHMHAMH.

3.3. JIuneitnas perpeccus. Jloructuueckas perpeccusi.

3.4. IlceBnociyuaitHble JaHHbBIE. VICTIONB30BaHNE NICEBIOCTYYANHBIX JAHHBIX B IOATOTOBKE aHAIM3A.
3.5.Metpuku kauectBa. Pabora ¢ mpu3Hakamu.

4. Tmnote3sl, cucTeMaru3aiusi W TpeoOpa3oBaHWe JaHHBIX. Kiaccuueckuid MOAXON K aHaIHu3y
JIAHHBIX.

4.1. IIpoBepka cTaTHCTUYECKHUX TUIIOTE3 U IPeoOpa3oBaHNE JaHHbIX.
4.2. Knaccuueckuii moaxo K aHAJINU3y JaHHBIX.
4.3. IIpoBepka agexBarHOCTH. CIIOCOOBI pa3MeTKH, MPeoO0pa3oBaHUs U aHATIN3a TaHHBIX.

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

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

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

6.1. IIpumMeps! aHaNMHM3a TaHHBIX B MEAUIIMHE U OMOJIOTHH.
6.2. AHann3 JaHHBIX U UMUTAIMOHHBIE MOJEIIU.
6.3. PeTpoCnieKTUBHBIN aHAIU3.

7. MOZ[GJ'H/I U CIIOCOOBI MPpCACTABICHUA NAHHBIX IJId BBINIOJIHCHUSA AHAJIMTHUKH. HHTCJ’IJ’ICKTYS.J'IBHBIIZ
aHaJIn3 JaHHbIX.

7.1. PeanbHOe U MOJIENIBHOE IIPOCTPAHCTBO AAHHBIX. AHAJIUTUYECKUE OLICHKU U CPAaBHEHMUSL.
7.2. Ilon6op 3akOHOB ¥ MapaMETPOB pacnpeeneHus. AJeKBaTHOCTh aHATUTHYECKONW MOJIETIH.
7.3. IHTenneKTyanbHbIN aHAIN3 TaHHBIX.

8. KoHIenuuu u MHCTpyMEHTaIbHbIE CUCTEMbI aHATUTUYECKOW 00pabOTKH JaHHBIX.

8.1. Tunoble 3amaun B Data Mining u Text Mining. [Tonstust Deep Learning.

8.2. 3ajgaun aHanM3a N300paKEHUI U BUJICO.

8.3. AHasInTHYeCKHE HCCIe0BaHus B OU3HECE.

8.4. BBesieHrEe B aBTOMaTHYECKYHO 00pabOTKy M aHAIH3 MPpeIMeTHON nHpopMaIim

9. MudopmMaioHHble MPOLECCHI, XapaKTEePUCTUKU W TMPOrHo3upoBaHue. [IpukiamHble acmeKThl
HCIOJIb30BaHUS METOJIOB AHAIMTHYECKONH 00paOOTKN AAHHBIX.

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

10. UncTpyMeHTaNIbHAsA ONEPKKA aHAIN3a JaHHbBIX. [IoCTpoeHne aHATNTHYECKUX MOJEIIEH.
10.1. MHCTpYMEHTaNbHAS MOAIEP)KKA aHATIN3a JaHHBIX
10.2. MHTerpanys aHaIUTHYECKHMX MOAEIEH M TEXHOJOTHS MHOTOYPOBHEBBIX, HEPAPXHUECKUX

Mojenen

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHNS 00pa30BATEILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)



VYueOHast aymuTOpHs, OCHALICHHAS! MYJIBTHMEANA IPOEKTOPOM, SKPAHOM U MUKPO(OHOM.
[IporpammHuble U anmaparHO-IIPOrpaMMHbIE MAKEThl CUCTEM YIIPABIEHUS, CUCTEMBI PACIIO3HABAHUS.
ArnmnapaTHble 1 TPOrpaMMHBIE PeaIN3alnH 3JIEMEHTAPHBIX KOMIIOHEHT BBIYMCIIUTEIIBHBIX YCTPOMCTB.

6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

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

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

JomnonHurenbsHas auTeparypa

1. [ludposas odbpadbotka curnanos [Tekct] = 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; Yuebnoe nocobue — M.: Mup Haykwu, 2019. —
129c¢. — CereBoe uznanue. Pexxum nocryna: https://izd-mn.com/PDF/32MNNPU19.pdf.

3. UnTtepdeiice cuctem 00padbotku 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. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

http://www.intuit.ru — OTKpBITBII HHCTUTYT UHTYHT
http://lib.mipt.ru — anekrponHas 6ubmuoreka MOTU
http://www.chipnews.ru — HOBOCTH MHKPO3JICKTPOHHKH
http://www.citforum.rw/hardware/ - 6ubmmoreka CIT-Forum

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00pPa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NPOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nexmoHHBIX 3aHATHAX UCIIONB3YIOTCS MYJIBTUMEIUITHBIE TEXHOJIIOTHH, BKITIOYasl IEMOHCTPALIHIO
Hpe3eHTalui U JEHCTBYIOIUX MAKETOB.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)

VYeneniHoe 0CcBOeHUE Kypca TpeOyeT HapshKEHHON caMOCTOATENBHOM paboThl cTyeHTa. B mporpamme
Kypca IpUBEACHO MUHUMAIILHO HEO0X0AUMOE 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, IIPEAHAa3HAYEHHBIX JUIsl CAMOCTOSITEIbHOIO U3yUEHUs,

* JI0Ka3aTeJIbCTBO OTHAEJIbHBIX YTBEPKIAEHUM, CBOMCTB;
* pelIeHue 3a/1a4, IPeAJaraeMblX CTYIEHTaM Ha JIEKLUSX,
* TOATOTOBKY K KOJJIOKBUYMaM, AU (PepeHINPOBAHHOMY 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: IIpuknagaple MaTeMaTHKa U (pU3NKa

npopuJib NOArOTOBKHU: PaanorexHuka 1 KOMIIBIOTEPHBIC TEXHOIOTUU
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

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK, saaan

KpI/ITI/I‘IeCKI/Iﬁ aHaJIn3 U CUHTEC3 I/IH(I)OpMaLII/II/I,

N VYK-1.3 PaccmarpuBaeT pa3iuuyHble BapUaHThl PELLCHUS
MPUMEHSATh CUCTEMHBIH MOXOJ TS PELICHUS

3alauu, OICHUBACT UX MPCUMYIICCTBA U HCAOCTATKU

[TOCTABJICHHBIX 3a/1a4
YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO

(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,

OIIK-1 CniocobeH npuMeHSITh HAMEHATh TITH €€ PENICHHs

(bYHZ[aMeHTaJ'ILHLIG 3HaHUWA, [TOJTYYCHHBIC B

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)

MPOU3BOAUTDH KOJIMYCCTBCHHBIC PACUCTLI U OLICHKHA

CCTCCTBCHHLIX HAYK, U UCIIOJIb30BAThH UX B

MPODECCHOHATBHOM MEATETBHOCTH OIIK-1.3 CnocoOeH omnpenensiTs I'paHULbl MPUMEHUMOCTH

IIOJIyYEHHBIX PE3yJbTaTOB

OIIK-4.1 Brmageer weTromaMu Hay4HOrO IIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a WHGOpMalHud MpH PEIICHUN

OIIK-4 CriocobeH ocymecTBIsITh cOop U 9
3a/1a4 MPoQeCcCHOHANBHOM e TeIbHOCTH

00pabOTKy HAYYHO-TEXHUIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX M IPUKJIAJHbIX 33134

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIEJbIO NOJIyUEHUs], XpaHEHUs U
00pabOTKM Hay4yHOW (TEXHHYECKOW, TEXHOJOTHYECKOMN)
nHpopMaIun

[IK-4.1 3naer ymnciieHHbIe MOPSIIKN BEITWYHH, XapaKTEPHBIX

[MK-4 Crioco0GeH KpUTHYECKH OIIEHUBATh o o
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

NPUMCHUMOCTDB UCITIOJIB3YCMBIX MCTOJAUK U

[IK-4.3 Cnocobern 000CHOBaTh NPUIHMHHO-CIICIACTBEHHBIC
METO/IOB

OTHOLLUEHHUSI UCIOJIb3YEMBIX IIOHATUI U MOJENEHN

2. [Toxa3zareu oneHUBAHHUSI KOMIIETEHIINIT
B pe3ynbrare n3ydeHust AUCIUTUIMHBI «AHAIU3 TaHHBIX» 00Yy4atoNUics JOIKEH:

3HATb:

* OCHOBHBIC MPHUHIHUIEI OOPAOOTKH U aHalu3a WHGOpPMAIUY, TPUMEHUTEIHHO K IIHPOKOMY KIIACCy
AJITOPUTMOB, CHCTEM, YCTPOMCTB U MPOLIECCOB;
. CYIIHOCTh, BaXXKHOCTb, AKTyaJIbHOCTb M OCOOCHHOCTH MPOOJIEeMBbI OOECIeUeHHUs CIEIHalbHBIX
UQPPOBBIX PECYpCOB JUIS PEIICHUS TPUKIAJHBIX 3a7a4, OCHOBHBIC MOHATHS B JTOW MPEAMETHOM
obacTy;
* ocoOeHHOCTH WHGpOpMAIMK U WHGOPMAIMOHHBIX CHCTEM Kak 00BbeKkTa OO0pabOTKM M aHanw3a,
BO3MOXKHBIE PHEMBI M CIIOCOOBI peain3alii KOMIIOHEHT M MOJIesiel ccTeM 00paboTKy;
* MPHUHIMUIBI peanu3anud U 3)OEKTUBHOIO HCIOML30BAHUS BHIYMCIUTEIBHBIX PECYpPCOB, CUCTEM H
cpenctB 0OpabOTKU U aHaJM3a JIAHHBIX.

YMeETh:

*  3bdeKTUBHO MPUMEHSTh CBOW 3HAHHS JJISl PENICHUs 3a1ad paboThl ¢ WMHQOpMaluei, BeiOopa
KOH(UTypanuu, HAaCTPONKH U IKCILTyaTalluy OTACIbHBIX KOMIIOHEHT CHCTEMBI 00pabOTKHY;
* PaKTUYECKHU PEan30BbIBATh ITOJIY4YCHHbIC HABBIKY aHAJIHM3a IAaHHBIX;
* (opMyIHPOBATh 33Ja4M CO3IAHMs aHATUTHYCCKUX MOJIENICH, IOOUPaTh PallHOHAIBHBIC CIIOCOOBI 1
CpEICTBA UX PeaTH3aLH.

BJIaJIeTh:




*  yMEHHEM BHIOpaTh BBIYUCIHMTEIBHBIC PECYPChl, HEOOXOAMMBIE VISl TIOCTPOCHUSI aHAIUTUYECKOH
MOJIEJH, OTBEYAONICH 3alaHHBIM TPEOOBAHUSM;

* OOIIMMH MOHATHAMH U NPHEMaMH aHAIM3a U M3YYCHHUS PEalbHBIX OOBEKTOB, a TaK e OOBEKTOB
MOZICITMPOBAHHUS M IPOCKTUPOBAHUS;

* HaBBIKaMU pabOTHI CO CIICMATU3UPOBAHHBIMU CpeicTBaMU cOopa u 00paboTku HHPOPMALINY;

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

* TIPAKTUKON MCCIIEOBAHUS U PEIICHUS TEOPETUUECKUX U MPAKTUIECKUX 3a/1a4.
3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

C nenblo KOHTPOJIS OCBOEHHUS OOydaroImMMHCS y4eOHOro marepuaia Hadaje 3aHSITHS, Kak MpaBHIIo,
npoBogutcs kopoTkuid (10-15 muHYT) ompoc mo marepuaidy NpOLISALIMX 3aHSATHH B YCTHOH HIIH
MUCHMEHHOM (hopMe.

Tewmsbl u BOIPOCHI KOJUIOKBUYMOB U JOMAIlIHUX MHANBUAYAJIbHBIX 3aJIaHUM:

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

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

4. CocTaBuTh TaOJUYHOE ONKMCAHHE aBTOMATA.
5. Ha NpUMEPC MOKA3aTh MPUCMBL ,Z[BYX(baKTOpHOFO JAUCIICPCUOHHOI'O aHAJI3aA.

KpI/ITepI/II/I OLICHUBAHUS OTHUX SaHaHHﬁI

OI_IGHKa BBITIOJTHCHU A 3a,[[aHHI71 YUYUTBIBACT TIIOJIHOTY U CaMOCTOATCIBHOCTL HU3JIOXKCHUA TCMBI,
00s13aTeNIbHOE HAIMYKE [IJIaHA U BBIBOJOB I10 TEMEC, HAJIMINEC CITUCKA UCIIOJIb3YyEMbIX NCTOYHHUKOB.

OueHka BBIIOIHEHHS 33JaHUsl HOCUT He(opMabHbIA Henu(PpepeHIMNPOBAHHbIH XapaKkTep: 3aJaHne
YCHELIHO BBINOIHEHO, 3a/IaHUE BBIIOJIHEHO HETOCTATOYHO U TPeOyeT JOMOJHUTEIHHOIO 00CYKACHuS,
3aJlaHue BBIMOJIHEHO HEY/IOBJIETBOPUTENBHO. Pe3ynbraTbl OLEHKH 33JaHUi MOTYT OBITh YYTEHBI B
PE3YABTHPYIOIIEN OIIEHKE 110 KypCYy.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB M TeM JJISI IPOBEACeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0y4yarommxcst

ITepeueHb KOHTPOIBHBIX BOMPOCOB ISl AN HEepeHINPOBAHHOTO 3a4eTa:

. Kmaccudukarms coBpeMeHHbIX METOANK aHAJTUTUYECKUX UCCIIEJOBAaHUN.

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

. [Ipumeps! 3ak0HOB pacnpeneneHus. Pacnpenenenue cinydaiHbIX BEJIUYHH.

. I'umoressl, cucteMaTu3anys u npeodpa3oBaHue TaHHbIX.

. PaBHOMEpHOE paciipesesieHue CilydailHbIX BEJIMYUH, €I0 CBOMCTBA.

. HucnoBele xapakTepuctuku. O6macTs npuMeHeHus. Pacripenenenns 1aHHbIX.
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. DKCIIOHEHIMAJIbHOE pPacIpeieIeHue, ero CBOMCTRA.

9. Dtambl aHaNM3a JaHHBIX: BBISBIECHHE 3aKOHOMEPHOCTEH, IPOrHO3UPOBAHKE, AHAIN3 UCKITIOUCHHH.
10. Knaccudukamnus MeTo10B aHau3a JIaHHbBIX.

11. Yro Takoe BbIOOpKa (BEIOOpOUYHAS] COBOKYITHOCTH ).

12. Ctpykrypa nH()OPMAIIMOHHBIX CBs3EH KaK OCHOBA MOJICITHPOBAHUSI.

13. Knaccuueckuii moaxoa K OpraHu3aiyy JaHHBIX.

14. Cnoco0Os1 pazmerkH, mpeodpazoBanus 1 3Q(EKTUBHOTO XPAHECHUS TaHHBIX.

15. YTto Ha3BIBAIOT JOBEPUTEILHON BEPOSTHOCTHIO M IOBEPUTEIHHBIM HHTEPBAJIOM.

16. Uro Takoe cTaTUCTHUYECKas TUIIOTE3A.

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



18. JIByx- 1 MHOTO()aKTOPHBIN AUCIIEPCUOHHBIN aHAIN3.

19. OcHOBHBIE KOMITOHEHTHI AUCTIEPCHOHHOTO aHAIN3A.

20. OgHO(DaKTOPHBIN AUCTIEPCHOHHBIN aHAJIN3 C PA3TTMYHBIM YHCIIOM HCIIBITAHUH.
21. Mozens 1 CTpYKTypa HH(POPMAMOHHBIX CBS3€H aHATN3UPYEMbIX JaHHBIX.
22. HazoBuTe Ha3Hau€HUE NIEPEMEHHBIX - HHIUKATOPOB.

23. Oxapakrepu3yite pe3ynbTaT IUCIEPCHOHHOTO aHaN3a.

24. Kakast cBsSI3b MEX/y PETrPECCUOHHBIM U JUCTIEPCUOHHBIM aHATH3OM.

25. Yto Takoe IUCTIEPCUOHHBIN aHAJH3.

26. HeobxoaumocTs ucnonszoBanus OC PB mpu mocTpoeHNN MMHTAITMOHHBIX MOJICIICH.
27. ABroMatsl u (hopMmanbHbIe s3bIKK. KomupoBanue

28. ba3oBble KOHLIENILIMY U HHCTPYMEHTAJIbHBIE CUCTEMbl UMUTALIMOHHOI'O MOJEJIMPOBAHUSL.
29. llenu mocTpOEHUA anmapaTHO-IIPOTPAMMHBIX MOJIETIEH.

30. Ilpumenenue 1 Moau(UKAIIMK CTAHAAPTHBIX IPUEMOB MOJCIUPOBAHUSL.

31. luciepcuoHHbIN aHaIU3 U1l OIPEAEIeHUs 3HaUUMOCTH YPaBHEHHUS MHOXKECTBEHHON perpeccuu.
32. CrryuaiiHble COOBITHSI M aHAITU3 JIaHHBIX.

33. Yto Takoe BeIWYHHA IOCTOBEPHOCTH AIMPOKCUMAIINH.

34. PeTpoCIEeKTUBHBIN aHAJIU3 TAHHBIX.

35. MeTonbl GopMUpOBaHHS MICEBIOCTYYalHBIX TOCIIE0BATEILHOCTEH.

36. IMuTanioHHble MOZEIH, JOCTOBEPHOCTh U3MEPEHUN U aHAIU3 JaHHbBIX.

37. UncTpymMeHTallbHAsA MOAePKKA aHAIN3a TaHHBIX.

38. UnTterparnus aHATUTUHIECKUX HHCTPYMEHTOB.

39. IlocTpoeHne aHATUTHYECKUX MOJIETIEH.

40. JIy1s1 yero ucnonb3yeTcs pa3MeTKa JaHHbIX IPU OpraHU3aluy aHAJIN3A.

41. aiite onpesesieHre MOHITHIO «PETPECCUS).

42. 3anava aHanM3a U300paKEHHH.

43. IIpuxnanHble acleKThl aHATUTUHYECKUX METOIHUK.

44. TlonOop 3aKOHOB W MTAPAMETPOB pacIpeleIeHUsI.

45. Tunosele 3amaun B Data Mining u Text Mining.

46. AHanuTHYeCKHE HCCIIEN0BaHUs B OM3HECE.

47. ABromaruyeckasi 00paboTKa U aHaIIM3 JAHHBIX MPEIMETHON 00JacTH.

48. TexHOJI0THsI MHOTOYPOBHEBBIX, HEPAPXUUECKUX MOJIEINIEH.

Kpurepun onennBanus
Onenka otnmuano (10) BeICTaBIsIeTCS CTY/NCHTY, IOKa3aBIIEMy BCECTOPOHHUE, CUCTEMAaTU3HPOBaHHbIE,
DIyOOKHe 3HAaHUs Y4eOHOU MPOrpamMMbl AUCHUIUINHBL, TPOSIBISIONIEMY HHTEPEC K JaHHOU MPEIMETHOM
obnacT, NPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKHM NPUMEHATh UX Ha MPAKTHKE MPH
peIlIeHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U NPAaBUIBHOE 000CHOBAHNE IPUHSTHIX PEILICHHA.
Onenka ominyHO (9) BBICTaBISIETCS CTYAEHTY, MOKa3aBIIeMy BCECTOPOHHHE, CUCTEeMAaTU3UPOBAHHBIE,
IyOOKHe 3HaHUS yueOHOM MporpaMMbl AUCHUIUIMHBI U YMEHHE YBEPEHHO NMPUMEHATH WX Ha MPAKTHKE
IIpU peIIeHUN KOHKPETHBIX 3a]1a4, CBOOOIHOE U ITPAaBMIILHOE 000CHOBAaHHE MPUHATHIX PELICHUI.
Onenka oTAMYHO (8) BBICTABIISIETCS CTYACHTY, [TOKa3aBIIEMy CHCTEMAaTU3UPOBaHHbIE, [TyOOKHE 3HAHUS
y4eOHOW MporpaMMbl AUCHMIUIMHBL U YMEHHE YBEPEHHO NPHUMEHSATh MX HA MPAKTHUKE IPH PELICHUH
KOHKPETHBIX 3a]1a4, IPaBHUJIbHOE 000CHOBAaHHUE MPUHSATHIX PEIICHUH, C HEKOTOPBIMH HEIOYETaMH.
Ouenka xopomio (7) BBICTABIAETCS CTYACHTY, €CIM OH TBEpAO 3HAET Marepual, IPaMOTHO M IO
CYLIECTBY H3JIaraeT €ro, yMmMeeT NPUMEHSTh IOJyuYeHHbIE 3HAHHUS Ha MPAKTUKE, HO HEIOCTaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIbTAThI.
Onenka xopomo (6) BBICTaBISETCS CTYACHTY, €CIM OH TBEPIO 3HAET Marepual, T'PaMOTHO U IO
CYILECTBY M3JIaraeT ero, yMeeT NPUMEHATh NONTyUeHHbIC 3HAHUS Ha MPAKTHKE, HO JIOMYyCKaeT B OTBETE
WIH B PEUICHUH 3a7a4 HEKOTOPbIE HETOYHOCTH.
Ouenka xopomio (5) BBICTAaBISAETCS CTYAEHTY, €CIIM OH B OCHOBHOM 3HAaeT MarepHual, 'PaMOTHO U IO
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh MOITY4YCHHbIC 3HAaHHUSI Ha MIPAKTUKE, HO JOIMYCKAeT B OTBETE
WIN B PEIICHNH 3a]1a4 JOCTATOYHO OOJIBIIOE KOJMYECTBO 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.



