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1. llesu u 3212494 AU CIUILIHHBI

L[eJ'H)IO JUCHUIIIINHBI ABJIACTCA O3HAKOMJICHUC 6aKaJIaBp0B C OCHOBHBIMH 3aa4aMH U
HWHTCJUICKTYAJIbHOI'O aHaJIM3a JaHHbIX U aJITOPUTMAaMH UX PCIHICHUA.

Kparkoe cogepkanue TUCHUIIIMHBI

Beenenune B nucuuiinay. @enomen bonpimnx naHHbIX. [IoHSITHE MHTEIUIEKTYaIBHOTO
aHaJIM3a JaHHBIX. TeXHOJIOTMYeCKUN IUKII aHaJin3a JaHHBIX. OCHOBHEBIE 3aJ1a4H
WHTEJUICKTYaIbHOTO aHAJN3a JAHHBIX: MIOMCK MA0J0OHOB, KITaCCH(UKAIINS,
kiactepusanusd. [Touck mabdmonoB. [lonaTus TpaH3akuu, 4acToro Habopa, madioHa,
HNOJJEPKKH, TOCTOBEPHOCTU. AJNTOpUTM Apriori MOMcKa 4acThiXx HAOOpoB. Bribop

TIOJIE3HBIX TA0JIOHOB HA OCHOBE Mep Support

u confidence. Kimaccuduxanus. [Iponecc

kjaccudukauu: o0yuyeHrue MOJIeu, OLIeHKa MOZENIH, TPUMEHEHUE Moieu. JlepeBbs
peleHui. Mepbl OLIEHKHU JI0JIU IIPUMECEN B y3JIE IepeBa PELIeHUN: nHAeKC [[>KknHu,
sHTponus; anroputmbl kinaccudukaiuu ID3, C4.5, CART. Onenka kauecTBa
kiaccudukauu: Mepbl Accuracy, Precision, Recall, F1. Ancam6neBas kiaccudukaius:
OarruHT, OyCTHHT, City4aitHbiil nec. Kiactepuzanusa. 3agaun KiacTepus3auu JaHHBIX U
HOAXOBI K €€ pelieHuto. PaznenuTenbHas kiactepusanus: anroputMel k-means u k-
medoids. Mepapxuueckas kinactepuzalius: JeHAPOTPaMMBbl, arlIOMEPATUBHBINA 1
JTUBU3MMHBIN onxon. Mepsl cxoxkectu kinactepos: Single linkage, Complete linkage,
Group average u 1p. Mepsl KadecTBa KJIaCTEPU3ALNN: METOJT JIOKTS, CUITy3THBIN

ko3¢ dureHt u ap. [louck anomanuit. [lousatust anomanuu (BeIOpoca), iryma, HOBU3HBI B
JaHHBIX. BUJIbI aHOMaMii: TOYEUHbIE, NTOOAIbHBIE, KOHTEKCTHBIE, CMEIIIAHHBIE.

CraTucTHUYeCcKHe MECTOABI ITOMCKA aHOMAJIUM:

Z-3HAYUMOCTb, IIPABHUJIO TPEX CUTM,

ructorpaMmbl. [lonck anomanuii Ha ocHOBe paccTosiHus. [lonck aHomanuii Ha OCHOBE
MJIOTHOCTH: METOJT BIOKEHHBIX ITUKJIOB, METO petieTok. [lonck anomanuii ¢ moMoIbio
pa3enuTeNbHON U IJIOTHOCTHOM KiacTepusanuu. [Tonck anomanuii Ha OCHOBE
kinaccudukaruu: Metoa One Class SVM, MeTo1 H30UPYIOIIETo Jieca.

2. Komnerenuun o0y4yaromerocs, (popMupyemMblie B pe3yJibTare 0CBOCHHSA

JTUCHHUILIHHBI

[TnanupyemMble pe3yabTaThl OCBOCHUS
OIT BO (xommieTeHIInn)

[Inanupyemblie pe3yabTaThbl
00ydYeHHUs 10 AUCITUTUTHHE

I1IK-1 Cnocob6en ¢popmynupoBats TpeOOBaHUS K
pa3paboTKe MPOrpaMMHOro obecrieueHust Ha OCHOBE
aHaJIn3a MpeIMETHON 00acTH, OCYIECTBIIATh
POEKTHUPOBAHUE MPOIPAMMHOI0 0OecIIeueHus ¢
Y4ETOM apXUTEKTYpPbl BHIYHCIUTEIBHBIX CUCTEM
(BKJIrOUAsi MHOTOIIPOLIECCOPHBIE BBIUYNCIIUTEIBHbBIE
CUCTEMBI), UCII0JIb30BaTh HHCTPYMEHTAIbHbIE U
BBIUMCIIUTENIbHBIE CPE/ICTBA MPH pa3paboTKe
QITOPUTMHUYECKUX U IPOTPAMMHBIX pElIeHUH IS
peneHus 3a1a4 npodeccuoHaIbHOM NesTeTbHOCTH

3HaeT: OCTaHOBKY 0a30BBIX 3a]a4
MHTEJUIEKTYaJIbHOTO aHAJIN3a JaHHBIX (TOMCK
11a0I0HOB, Kilaccu(UKalys, KJacTepusanus) u
0a30BbIe METO/IbI UX PEIICHUS

'YMeeT: IpoeKTHPOBaTh MPUIOKEHUS
MHTEIJIEKTYaIbHOTO aHAJIN3a JaHHBIX

MMeeT npakTU4YeCKUil OTbIT: pa3paboTKu
MPUIIOKEHUH NHTEJUIEKTYalIbHOTO aHAJIN3a IaHHBIX
C TIOMOIIbIO COBPEMEHHBIX HHCTPYMEHTAIBHBIX
CpEACTB

3. Mecro nucuuninnbl B ctpykrype OII BO

[TepeueHp NpeaIIECTBYOMUX TUCIUILINH,
BUJIOB pabOT y4eOHOTro IIaHa

[lepeveHs MOCIETYIONUX AUCITUTLTHH,
BUJIOB paboT

DYHKINOHAIBHOE U JIOTHYECKOE

He npenycMoTrpensl




[IPOrpaMMHPOBAHUE,
Apxutektypa 9BM,

OcHoBsl iporpammupoBanus Ha margopme .NET,
CTpYyKTYphI B aITOPUTMBI 00paOOTKU JaHHBIX,
JlexnapaTuBHOE IPOrPaMMHUPOBAHUE,
[IporpamMupoBanue Ha s3bIKe Java,
XpaHWINILA TaAHHBIX,

bas3er JaHHEIX,

[IpakTuKy™M 10 BUIY podeccCHoHaTbHON
NeATEIbHOCTH,

[IporpamMmmupoBanue MOOUIBHBIX YCTPOMCTB,
ABTOMaTH3alUs AEATEIbHOCTH NPEITPUATHSA,
Be6-n1u3aii,

[IporpaMMHast UH)KEHEpUS,

[IpoexTHpoBaHNE YEIOBEKO-MAIIMHHOTO
nHTepdeiica,

Teopusi, METOIBI U CPEACTBA TAPAIIICIIBHON
00paboTku MHGOPMAIIHH,

OCHOBBI BEO-ITPOrpaMMHPOBAHUS,
[Ipon3BOACTBEHHAs TPAKTUKA, TEXHOJIOTNYECKAs
(IpOEKTHO-TEXHOJIOTUYECKas ) MpakTuka (6
ceMecTp)

TpC6OBaHI/IH K «BXOJAHBIM)» 3HAHUAM, YMCHUAM, HaBbIKaM CTYJICHTA, HGO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[&HHOfI JUCHUITIINHBI 1 HpI/IO6pCT€HHBIM B PC3YJIbTATC OCBOCHUA

MpeAMCCTBYIOINX AUCIUIIINH!

JlucuurirmHa

TpeboBanus

[IporpamMmMHast HHKEHEPUS

3HaeT: METO/Ibl U CPEACTBA NPOECKTUPOBAHUS
MPOrpaMMHOTO OOEeCIIeYeHUsT YMEeeT: MPUMEHATh
UML ist onucanus TpeGoBaHuil K Iporpamme u
ONMCAHUS APXUTEKTYPhI IPOrPAMMHOM CUCTEMBI
lMmeeT npakTUYECKU ONBIT: aHAJIU3a [TPEAMETHOU
0071aCTH, a TaKXKe MPOSKTUPOBAHUS U PeaTU3aIUN
[TPUIIOKEHUS

Be0-au3aiy

3HaeT: BOBMOKHOCTH CHUCTEM JJIsl pa3paboTKH BeO-
CalTOB, UHCTPYMEHTHI U METO/IbI IPOEKTUPOBAHUS U
nu3aiiHa YMeeT: IpUMEHSTh UHCTPYMEHTHI U
METO/bI AU3aiiHa, IPOEKTUPOBAHUS U pealln3aluu
BeO-caiita MiMeeT mpakTU4YeCKUii OMBIT: MPOBEACHUS
QHKETUPOBAHUS 3aKa3unKa 1 OPOPMIICHHUS
TEXHUYECKOTO 3aJIaHusl, POCKTUPOBAHUS
CTPYKTYpHbI BeO-caiiTa, pa3paboTku au3aiiHa,
BBINIOJIHEHUS HacTpoiiku CMS

CTpyKTyphl 1 aNTOPUTMBI 00PaOOTKU JAHHBIX

3HaeT: 6a30BBIC CTPYKTYPHI JaHHBIX 1 OCHOBHBIC
QITOpUTMBI UX 00pabOTKK YMeeT: BRIOUpATh
OINITHMAJIbHBIC aJITOPUTMBI JUTSI PELICHUS TUITOBBIX
3aJ1a4 IPeIMETHOM 00JIaCTH U OCYIIECTBIISTh UX
NpOrpaMMHYIO peajn3anuio Mimeet npakTudeckui
OTIBIT: IPUMEHEHHS HanboJiee pacpoCTPAaHEHHBIX
QIITOPUTMOB ISl PEIICHHS 33/1a4 C UCTIOJIb30BaHUEM
CJIOKHBIX CTPYKTYD JaHHBIX

[IpoekTrpoBaHHE YEIOBEKO-MAIIIMHHOTO
nHTepdeiica

3HaeT: OCHOBHBIEC CTAHAAPTHI HH(POPMALIMOHHO-

KOMMYHHKAIIMOHHBIX CUCTEM U TEXHOJIOTUH HA MX




YeJI0BEKO-MaIlIMHHBIE HHTEP(ENCHI, CTaHIapTHI
Ka4eCTBa ITPOrPaMMHOTO MPOAYKTA U MPOLECCHI €T0
o0ecrieyeHNsT; OCHOBHBIE 3aKOHBI )PTOHOMHUKHU
uHTepdelrica YMeeT: HHCTaUTUPOBaTh, TECTHPOBATH,
WCTIBITHIBATH YEJIOBEKO-MAIIMHHBIN HHTEpdEiic
MIPOTrPaMMHBIX CHCTEM, OLIEHUBATh
M0JIb30BaTENLCKUE UHTEP(DENCH, HCTIONB3YS
SBPUCTHYECKOE OLIEHUBAaHUE U METO/Ibl HAOIIOIEHNUS
3a 1ojab30BareseM Mmeer npakTu4eCKuii OIbIT:
[IPUMEHEHNUS 3aKOHOB SPTOHOMHUKH Y€EJIOBEKO-
MAaIIMHHOTO HHTep(eiica Ha PaKTUKE, BIaICHHS
METOJIaMH SKCIIEPUMEHTAIBHOTO UCCIIEI0BAHNUS
4EJI0BEKO-MAIIMHHOTO B3aUMOJCHCTBYUS, HABBIKAMU
[IPOEKTUPOBAHMS YEITOBEKO-MAIIMHHOTO
uHTepdeiica 11 MUPOKOTro Kpyra 3a/1a4d

[IporpamMMupoBanue Ha si3bike Java

3HaeT: CUHTaKCHC BEIOPAHHOTO S3bIKA
pOrpaMMUpPOBaHUs, 0COOEHHOCTH
NpOrpaMMHUPOBAHMSI HA 3TOM SI3bIKE, CTaHJapTHHIE
OHONIMOTEKH S3bIKA IPOTPaMMUPOBAHUS,
TEXHOJIOTMH MPOTPaMMHUPOBAHUS YMEET: IPUMEHSTh
BHIOpPAHHBIE SI3BIKH TPOTPAMMHUPOBAHUS TSI
HaMuCaHUs MPorpaMMHOro koaa MMeet
MPaKTUIECKHA OTIBIT: CO3/IaHUE MTPOrPAMMHOTO KOJa
B COOTBETCTBHUH C TEXHUUYECKUM 33JaHUEM
(roTOBBIMU CHEIIUPUKALTUSIMU )

OcHoBbI IporpammupoBanus Ha iatgopme .NET

3HaeT: METObl U CPEACTBA IPOEKTUPOBAHUS
POTrPaMMHOTO 00€CIIeYeHHs C TPUMEHEHUEM
texnosniornd .NET Ymeer: npumMeHATs METONIBI U
CpENCTBa POEKTUPOBAHUS IIPOrPAMMHOIO
oOecrevyeHns, IPUMEHATh COBPEMEHHBIE
BO3MO)KHOCTH, TIPEI0CTaBIIsIeMbIe TIATPOPMOit
.NET Nmeet npakTuuecKuii ONbIT: COBPEMEHHBIMU
[IpUEMaMHU IPOEKTUPOBAHNUS IPUIIOKEHUH IS
miargopmbl .NET, BBIOUpaTh TEXHOJIOTHIO
[IPOrPaMMUPOBAHUS COOTBETCTBYIOLLYIO
MIOCTABJICHHOM 3aJ1a4e

OCHOBBI BE€O-ITPOrpaMMHUPOBAHHUS

3HaeT: OCHOBHBIE MMOHATHUS M HHCTPYMEHTAJIbHBIC
CpeAcTBa BEO-POrpaMMHUPOBaHMSL, KU3HEHHBIN
UK Pa3pabOTKH BEO-TPUIIOKEHUN YMEeT:
co3/aBaTh HHPOPMAIIMOHHBIE PECYPCHI INT00ATBHBIX
CeTeil, MOAePKUBATh U Pa3BUBATH MPOEKT Ha BCEX
STanax )KU3HEHHOTo Lukia MiMeeT nmpakTuyeckuit
OIBIT: pa3pabOTKH BEO-NPUIIOKEHNUH Ha BCEX ATarax
PKU3HEHHOTO ITUKJIA

ABTOMAaTH3AaIUS ACATCIBHOCTHU NPEAITPUATHA

3HaeT: METObl Pa3pabOTKH MPUKIIATHOTO
IPOrpaMMHOI0 00€CTIEYEHH s, TPOrPaMMUPOBAHUS
OU3HEC-JIOTUKH MPUIOKEHUH, HHTETpalliu
[Pa3HOPOJIHBIX JAHHBIX YMEET: IPUMEHSATh
texHosoruu 1C myist co3nanusi OU3HEC-TIPHIIOKESHHUHA
VMeeT mpakTUYEeCKUI OMBIT: paboThl ¢ 00bEKTaMu
MeTaJaHHbIX B cucteme nporpamMm 1C, OCHOBHBIMU
nprueMaMH CO3/IaHus U HacTporku tuiatopmsl 1C:
[Ipennpusitue

Apxurexktypa O9BM

3HAeT: OCHOBHbIE CBOMCTBA Xa0OBOW apXUTEKTYPHI

KOMITBIOTCpA, TPUHIIHIIBI paGOTLI U B3aMMOJICHCTBHE




APXUTEKTYpPHBIX KOMIIOHEHTOB KOMIIbIOTEpa 00IIEeTO
HA3HAUYEHUS; MPUHIIUIIBI MUKPOIIPOTPaMMHOM
peann3anuy KOMaH l; KOMaHbl, 3TaIlbl UX
BBITMIOJTHEHUS; CHCTEMBI KOMaH/[; OPTaHU3aIIHIO
NaMATH KOMIIBIOTEPOB; TPUHLIUIIBI
WH()OPMAITMOHHOTO 00MEHa; HHTEP(EHCHI
(BHYTpEHHME U BHEIIHKE); B3aUMOAECHCTBUE C
nepudepuitHBIMU YCTPONCTBAMU; BOSMOKHOCTH
TUTIOBOM MH(POPMALIMOHHOW CHCTEMBI YMEET:
OMMCHIBATh PabOTy U B3aUMOJICHCTBUE KOMIIOHEHTOB
APXUTEKTYPBI; B TOM YHCJIE Ha SI3bIKE BHICOKOTO
YPOBHSI; aHAIM3UPOBATH UCXOIHYIO TOKYMEHTAIINIO
meeTr npakTUYECKU ONBIT: ONTUCAHUS
(GYHKIIMOHUPOBAHUSI KOMIIOHEHTOB apXUTEKTYPHI;
aHanu3a GyHKIMOHAIBHBIX H He()YHKIIMOHAIBHBIX
TpeOoBaHMI K NH(OOPMAITMOHHBIM CHCTEMaM

XpaHUIuIIa JaHHBIX

3HACT: OCHOBEI MPOCKTUPOBAHHUA U NUCITOJIB30BAHUA
XPaHWINI JaHHBIX YMeeT: UCIO0Ib30BaTh
[MPOrpaMMHBIC CPCACTBA JJIA IMTOCTPOCHUA
COBPCMCHHBIX XpaHUJIUII JAaHHBIX, a4 TAKXKC
N3BJICYCHUA I/IH(l)OpMaHI/II/I W3 XpaHWJINII JaHHBIX
JJI TIOCJICAYIOICTO aHalin3a HNwmeer HpaKTI/I‘-ICCKI/Iﬁ
OINIBIT: ITPOCKTUPOBAHUA XPAHHUIIUII JaHHBIX

Teopwust, MeTOIIBI M CpeICTBA MApaUICIIBHOM
00paboTku MHPOpMAIIH

3HaeT: crocoObl OpraHN3alui COBPEMEHHBIX
MHOTOIPOLIECCOPHBIX BHIYUCIUTENBHBIX CUCTEM,
METOJIBI U CPEJICTBA Pa3pabOTKU MapaIeIbHBIX
nporpaMM YMeeT: IPUMEHSTh Ha MPaKTHKE METO/IbI
U CpPENICTBA Pa3padOTKU MapalyieNIbHBIX TPOrpamMm
lMeeT npakTUYECKH OMBIT: pa3paboTKu
MapajuIebHBIX MIPOTPAaMM C UCTIOIB30BaHUEM
pa3nn4HbIX cpeAcTB: pyHkuun OC, Gubnnorexku
SI3BIKOB M CHCTEM ITPOrPaMMHPOBAHUS, CTAHAAPT
OpenMP

JlexnapaTuBHOE MPOrpaMMHpPOBaHUE

3HaeT: COBPEeMEHHBIEC METO/IbI peasi3aliu
MapauTMbl IEKJIAPaTUBHOTO IMPOTPAMMHUPOBAHUS,
KPYT 3a]1a4, peIIaeMbIX JJOTHYSCKUM H
(YHKIIMOHATBHBIM TIPOTPAMMHUPOBAHUEM,
CHUHTAKCHUC M CTPYKTYPbI TAHHBIX, UCIIOJb3YFOIIUXCS
B JIOTHUECKUX U (YHKIIMOHATHHBIX S3BIKAX
POTPaMMHUPOBAHUS YMEET: OCYIIECTBIIATh
MOCTAHOBKY 3aJ1auy JIJIsl IPEICTABJICHUS UX B
dbopmManbHO cucTeMe 00pabOTKH JIOTHYECKUM HITH
(YHKIIMOHATBHBIM S3BIKOM TPOTPaAaMMUPOBAHUS,
peaM30BBIBATh TUIIOBBIC AJITOPUTMBI 00Pa0OTKH
TaHHBIX HA JJOTHYECKUX U ()YHKIIMOHATBHBIX S3BIKAX
nporpaMMUpoBaHus IMeeT MpakTUIeCKU OTIBIT:
HATVICAHUsI IPOTPAMM Ha JIOTHUECKOM U
(YHKIIMOHATBHOM SI3bIKaX MPOTPAMMUPOBAHHSI

DYHKINOHAIBHOE U JIOTHYECKOE
[TPOrPaMMUPOBAHNE

3HAET: COBPEMEHHBIE METO/IbI PeATN3aLUN
napagurMbl 1€KJIapaTiBHOTO POrpaMMHUPOBaHMS,
KpYT 3a/1a4, peIIaeMbIX JOTUYECKUM U
(GYHKIMOHATBHBIM TPOrPaMMHUPOBAHUEM,
CHHTAKCHC U CTPYKTYPbI IaHHBIX, HCTIOIb3YOLIIUXCS
B JIOTUYECKUX U (PYHKIIMOHAIBHBIX SA3BIKAX
[IPOrpaMMUPOBAHUS YMEET: OCYILIECTBIISITh

MMOCTAHOBKY 3aJia4uu JJIA IPCACTABJICHUS UX B




dbopmanbHO# crcTeMe 00pabOTKH JIOTHYECKUM UITU
(YHKIMOHATBHBIM S3bIKOM MPOTPaMMUPOBAHUS,
[peaT30BBIBATH THIIOBHIC AlITOPUTMBI 00paOOTKH
TaHHBIX HA JJOTHYECKUX U (DYHKIIMOHATIBHBIX SI3bIKAX
MpOrpaMMUpOBaHus MiMeeT npakTUYeCKUii OTIbIT:
HaIlMCaHUs IPOTPaMM Ha JIOTUYECKOM U
(YHKIIMOHATHHOM SI3bIKaX MPOrPaMMHUPOBAHUS

[IpakTuKyM 10 BUIY podeccHOHaTbHON
NeSITeIbHOCTH

3naet: cuHTakcuc Matlab, Maple, ocobennoctu
POTPAaMMHUPOBAHHSI B THX MaTeMaTHUECKUX
MaKeTax, KOMIIOHEHTHl HEUPOHHON CeTH, METO/IbI
ONTUMU3ALNH, APXUTEKTYPbl HEHPOHHBIX CETEU
KJIaccu(UKauu n300pakeHuii, 6a3oBbie
HelipoceTeBble METO/IbI PabOTHI C TEKCTOM,
YHCIICHHBIE METO/Ibl PEILICHUS MaTeMaTHYeCKUX
3a1a4 YMeeT: MPUMEHSATh MaTeMaTHUeCKHUEe TTaKEThI
Maple, Matlab myis Hanrcanust mPOrpaMMHOTO KoJa,
MCIIOJIb30BaTh CYIIECTBYIOIINE TUIIOBBIE PELICHUS U
11a0JIOHBI TOCTPOCHUSI HEUPOHHBIX CETeH,
OCYIIECTBISITH KOMMYHUKAIIH C
3alHTEPECOBAHHBIMU CTOPOHAMH, paboTaTh CO
CTHEeTMATH3UPOBAHHBIMU MaTEMAaTHUECKIUMHU
nakeramu MMeeT mpakTHUECKUiA OIBIT: CO3IaHUS
[IPOrpPaMMHOTO KOJIa B COOTBETCTBHH C
TEXHUYECKUM 33JJaHUEM (TOTOBBIMU
crienupUKaIMsAMHA ), peaTn3alnun KiacCupuKaIumu
n300pakeHU CBEPTOYHBIMU HEHpoCceTsIMH,
NPUMEHEHUST METOJIOB YCKOPEHUS KJIACCU(PUKAIINN
pY TIOMOIIH HefipoceTel, MporpaMMHUpPOBAHHUS B
cpelie MaTeMaTHYeCKOro rnakera

[IporpamMMupoBaHre MOOUIIBHBIX YCTPOWUCTB

3HaeT: METObl U CPEACTBA IPOEKTUPOBAHUS
NpOrpaMMHOT0 00ecredeHnsl, 0COOEHHOCTH
onepaoHHbIX cucteM 10S u Android Ymeer:
IPUMEHATH METOBI U CPEACTBA MPOEKTUPOBAHMS
MOOWJIBHBIX NMpUIIOKeHUH MMeeT npakTudeckuit
OTIBIT: YCTAHOBKHU M HACTPOMKH CpeJIbl pa3paboTKH
MOOWJIBHBIX MPUIIOKEHUH, peaan3aluid MOOMIBHOTO
MIPUIIOKEHHS C YUETOM CIIPOEKTUPOBAHHOMN
APXUTEKTYPbl MOOMIILHOTO MPHUIIOKEHUS

ba3bl JaHHBIX

3Haet: apxutekTypy coBpeMeHHbIX CYB/l u nx
OCHOBHBIE XapAKTEPUCTUKH, METOMIBI U CPENICTBA
POEKTUPOBAHUA 0a3 JAHHBIX C YUETOM 3aJJaHHBIX
KPUTEPUEB YMEET: aHAJIM3UPOBATH IOCTABICHHYIO
3a/1a4y C LEJIbIO BBISBICHUSI OCHOBHBIX CBOMCTB U
CTPYKTYpbI 0a3bl JaHHBIX U HHTEp(EICcOoB AOCTyNA B
Hell MImeeT mpakTHUeCKuil ONBIT: pa3paboTKu
CTPYKTYpbI 0a3bl JAHHBIX U MOJIb30BATEIBCKOTO
uHTEpdeiica B COOTBETCTBUH C TIOCTABICHHON
3amauen

HpOI/I3BOI[CTBeHHa${ IMPAKTHKA, TCXHOJOTNYCCKaA
(TPOEKTHO-TEXHOIOTUYECKast) MPaKTUKa (6
CEeMEeCTD)

3HaeT: TUTIBI KJIMEHT-CEPBEPHBIX U JPYTUX
[IPOrPaMMHO-TEXHUYECKUX aPXUTEKTYD,
WHCTPYMEHTAPHH pa3padoTInKa MPOTrPaAMMHBIX
[MPOAYKTOB U TCXHUYCCKUC CPCACTBA, METONOJIOTUN
pa3pabOTKH MPOrPaMMHOTO 00ECTICUCHHSI,
TEXHOJIOTUH IIPOrPAMMHUPOBAHMS, IIPOCKTUPOBAHUS
W MCIIOJIb30BaHUs 0a3 JaHHBIX YMEET: MPOBOIUTH

QHAJIM3 CYIIECTBYIOUIMX PEIICHUIN HA NPEANPHUSITHH




U IOCTYIHBIX CPEACTB Pa3pabOTKH JUIs BEIPAOOTKH
ONTHUMAaJIbHBIX BAPUAHTOB peanu3aliy TpeOoBaHU
MeeT npakTUYECKUH ONBIT: pa3pabOTKU U
peanusaliy NporpaMMHOT0 00ecrieyeHus
(IPOTOTHIIOB MPOTPaMMHOT0 0OecTiedeHus], MOTyIIei
MPOrPaMMHOTO OOECIIEUSHUS) M AITOPUTMOB B
COOTBETCTBUH C )KM3HEHHBIM IIHKJIOM
MPOTrPaMMHOTO O0ECIICUCHUS

4. O0bém 1 BUABI YUeOHOI padOTHI

OO6mmas Tpya10eMKOCTh JUCIHUILUIMHBI COCTaBIAET 2 3.€., 72 4., 40,25 4. KOHTaKTHOM
paboTHI

Pacnpenenenue no cemecrpam
Bcero B Yacax
Bun yue6HO# paboThI
4acoB Howmep cemectpa
8
OO6mmas Tpyao€MKOCTh AUCIUTIITMHBI 72 72
AyoumopHhvie 3auamusi: 36 36
Jlexumu (JI) 12 12
[IpakTrdeckue 3aHATHS, CEMUHAPHI U (W) IPYTHE BUIBI 24 24
ayauTopHbIX 3aHaTuil (I13)
Jlabopatopubie padotsI (JIP) 0 0
Camocmosmenvras paboma (CPC) 31,75 31,75
C IPUMEHEHUEM JUCTAaHIIMOHHBIX 00pa30BaTeIbHbIX 0
TEXHOJIOTHIA
WHuBuayanbHOE 3a1aHue 31,75 31.75
KoHCynbranyum v npoMeKyTouHasi aTTecTalus 4,25 4,25
Bua konTposs (3adet, qud.3a4ueT, IK3aMeH ) - 3a4eT
5. ConeprkaHue TUCHMIIIIMHBI
No HaiMeHOBalHe pasie/oB AMCLHILHHEI OO0beM ayTUTOPHBIX 3aHATHI 110 BUJAM B Yacax
pasnena Bcero JI 113 JIP
1  |BBeneHue B AUCHUIUIMHY 1 1 0 0
2 |llouck mabIoHOB 9 3 6 0
3 [Knaccuduxarms 14 4 10 0
4 Krnacrepuzanus 12 4 8 0
5.1. Jlekuun
Ne Ne Kox-
rexummpasena HanmMeHoBaHUE HITH KPAaTKOE COJIEpKaHHUE JIEKIIMOHHOTO 3aHSATHS . ;COOB

denoMeH bonbmmx nanHbiX. [IOHATHE MHTENIEKTYaJIbHOTO aHAIN3a TAHHBIX.
1 1 Texnomornueckuii MUK aHaiau3a JaHHbIX. OCHOBHEBIE 3a0aYd aHAIN3a JaHHBIX: 1
MOMCK MIA0JIOHOB, KIacCU(UKAIIHS, KJIaCTepHU3aIlnsl, TOMCK aHOMAaJIHMA.

3asaya aHaIM3a PHIHOYHOMN KOP3UHBL: TOBAap, HA0OP, TPaH3aKIUs, TOAEPKKA,
111a0JI0H. AJITOPUTM TOJTHOTO nepedopa. AHTUMOHOTOHHOCTb HOAJEPKKHU U




anroput™m Apriori. icnonp3oBanue BEpTUKAIBLHOTO (popMara JaHHBIX U aJITOPUTM
ECLAT. AcconatuBHbI€ IpaBUiia: ONPEAEICHUE, MOHIATHS TOAJICPKKU U
nocroBepHOCTH. [oHCK 1 OlIeHKA MOJIE3HOCTH aCCOLMATUBHBIX MPABUII: MEPHI
support, confidence, lift.

[Tonstue knaccudukanuu. Kinaccudukaius kak mporecc: ToCTpOeHHe
KI1acCU(UKAIMOHHON MOZIeNT Ha 00y4aroiieil BEBIOOpKe, OIIeHKa TOYHOCTH MOJIEITH
Ha TECTOBOI BBIOOPKE, HCTIONIb30BaHKE Mozenu. Kinaccudukaius ¢ moMombo
JIEPEBBEB PEILICHHI: TOHATHE U HPUHIMII IOCTPOCHUS JEPEBA PELICHHUI,

3 3 |aaroputmsl ID3, C4.5, CART. AucamOneBast kiaccudukanus: 63rruHr u Oyctur. | 4
OreHka kauecTBa kiaccudukanuu: Mmepsl Accuracy, Error, Precision, Recall.
MeTonbl MOATrOTOBKHM TECTOBOM BhIOOpKU: oTKiIaasiBanue (hold-out), ciydaiinbii
ot0op (random sampling), mepekpectHas npoBepka (k-fold cross-validation),
camoHacTpoiika (bootstrapping).
3amaun KIIacTepU3aIiy JaHHBIX U MOJAXOABI K €€ pelieHnto. Pa3nenurenpHas
4 4 [K7acTEpH3alus: alropUTMBbI k-means u k-medoids. Uepapxuueckas 4
KJIacTepu3anys. Mepbl KadecTBa KJIacTePH3AIMU: METO JIOKTS, CHITy THBIN
K03(QUIMEHT U Jp.
5.2. IlpakTHyecKue 3aHATHS, CEMUHAPBI
Ne Ne Koa-
HanmMmeHoBaHME WK KPAaTKOE CONlepKaHUe MPAKTUYECKOTO 3aHATHS, CEMUHAapa | BO
3aHATHUA[pa3iena
4acoB
1 5 [Tonck yacThIx HAOOPOB ¢ MOMOIIBIO anropuT™Ma Apriori. [Touck ma6I0HOB € 6
MOMOIIbI0 Mep support u confidence.
2 3 |[Knmaccudukaius ¢ moMouIbio AepeBa peeHuit 5
3 3 AHcamOneBas Ki1accuuKaiys ¢ IOMOUIbI0 O3TTHHIa, OyCTHHIA U CIy4YaifHOro 5
neca.
4 4  |PazmenuTenbHas KIacTepU3alus ¢ TOMOIIBIO anroputMoB k-Means u k-Medoids. | 4
5 4 Vepapxuueckas KiacTepH3alys ¢ IMOMOIIbIO Pa3IMYHBIX MEP CXOXKECTH 4
KJIaCTEPOB.
5.3. JIaboparopHbie padoThI
He npenycmoTpenbl
5.4. CamocrosiTesqibHAast padoTa CTyIeHTa
Boinonnenne CPC
Criucok nuteparypsl (¢ yKkazaHHEM Kozn-
[Monux CPC pasnenos, riaB, cTpanuil) / cceuika Ha  [CemecTp| BO
pecypc 4acoB
Tan P.-N., Steinbach M., Karpatne A.,
L — Kup}ar V. Introduction to Data Mining. 2nd 3 31.75
Edition. Pearson, 2019. 839 p. Chapter 10. ’
Avoiding False Discoveries, p. 750-808.

6. q)OHIl OLCHOYHBIX CPEACTB AJA NMPOBCACHUA TEKYIIECT0 KOHTPOJA YCIIEBA€EMOCTH,
HpOMe)I(yTO‘IHOﬁ arTeCcralmmn

KoHTpomnb kauecTBa 0CBOCHHUsT 00pa30BaTeIbHON MIPOTPaMMBbI OCYIIECTBISICTCS B
cooTBeTcTBHH ¢ [TonmokeHreM o 6aUTbHO-PEUTHHTOBOM CUCTEME OICHUBAHUS PE3yJbTaToB
y4eOHOM JESITEIIbHOCTH 00YyJarOIINXCS.




6.1. KouTpoabusie meponpusitusa (KM)

KM

Ce-
MECTP

Bun
KOHTPOJIS

HasBanue
KOHTPOJILHOTO
MEPOIPUATHUS

Bec

Makc.
Oamn

[Topsnox HauKcneHus 6amioB

Yuu-
THIBA

ercs
B [1A

Texymnmii
KOHTPOJIb

KoHTposnbHbIi
OTIPOC TI0 TEME
"BpeacHue B
JTUCHIUTITUHY "

10

KOHTpOIBHBIN OIIPOC MPOBOIUTCS B BUAE
KOMIIBIOTEPHOTO TECTA 110 OKOHYAHUU
n3ydeHus: TeMbl "BBeneHue B
UCHUIUIUHY".

[IpoxoxkaeHNE KOMITBIOTEPHOIO TECTA
onienuBaercs ot 0 1o 10 6amnos. Tect
cocTouT U3 10 paBHO3HAUHBIX BOIIPOCOB,
[IPaBWJIBHBIN OTBET HAa OJUH BOIIPOC JAET
onuH Oami. Bpems Ha mpoxokJeHune Tecta
— He MeHee 15 MUHYT.

3a4CT

Texymuii
KOHTPOJIb

IIpakTrueckoe
s3aganue "Ilonck
ma6nonoB. [louck
4acThIX Ha0OpOB"

15

10

BrinonHeHue 3a1anus onieHuBaercs ot 0
o 10 6amnoB. MakcumanbHasi OlICHKA
BBICTABIISIETCS [IPH MTOJIHOM BBITIOTHEHUH
K)KI0TO U3 CICIYIOIINX ISITH KPUTEPHUECB
(kputepwuii onenuBaetcs ot 0 10 2 6amIoB:
0 - He BBITIONHEH, | - BBITIOJTHEH YaCTHYHO,
2 - BBITMIOJIHEH MOJTHOCTHIO):

1. KoppekTHoe perieHue nocTaBieHHOM
3a/1auu

— IIPEACTABICHHBINA CTYICHTOM
[POrPaMMHBIH KOJl Y4€TKO COOTBETCTBYET
MOCTaBJICHHON 3aj1a4¢;

— KOJI TJOKYMEHTHPOBaH: (ailsibl u
MOIPOTPAMMBI CXOJTHOTO KO/Ia COIepIKaAT
cnenudukanuy (KOMMEHTapHUH C
OIMMCAaHWEM CEMAHTHKH Koja B (paiine u
OINHCAaHNE CEMAaHTHKHU BXOJTHBIX U
BBIXOTHBIX ITAPAMETPOB COOTBETCTBEHHO);
— KOJI KOMITUJIUPYETCs 0€3 CHHTAaKCUYECKUX
OIMOOK U MIPEIYNPEKICHUN KOMITWIATOPA;
— MpY UCTIOJTHEHUHU KOJla Ha 3aJJaHHOM
HAOOpE TAaHHBIX U C PA3TMYHBIMH
3HAYCHUSMHU [1aPaMETPOB, YKa3aHHBIMU B
3aJIaHUH, BBIJJAIOTCS KOPPEKTHEIC
pE3yIbTATHI.

2. KoppekTHas BU3yanu3anus oay4eHHBIX
pE3yIBTAaTOB

— TIPEACTABICHHBINA CTYICHTOM KOJI
KOPPEKTHO CTPOUT AUarpaMMbl/Tpaduku,
yKa3aHHBIC B 3aJJaHUU.

3. [lonnmanue pa3paboTaHHOTO PEIICHHUs
— CTYJICHT B COCTOSIHUM OBICTPO M YETKO
OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI
[PEIoIaBaTesl, KaCatoInuecs
pa3paboTaHHON IPOTPAMMBI.

4. [ToHMMaHHe TTOyYEHHBIX PE3yJIbTaTOB
— CTYJICHT B COCTOSIHUU OBICTPO M YETKO
OTBETUTH Ha BOIIPOCHI MPEIOoIaBaTels,

KaCaromruecCs COACPKATCIIbHOI'O CMbICJIa

3a4CT




IMOJTYYCHHBIX PC3YyJIbTAaTOB, BKIJIIOYAd UX
BH3yaJIH3aIHIO.

5. T'oTOBHOCTB OTYETA

— CTYJICHTOM IIO/ITOTOBJIEH OTYET O
BBITIOJTHEHUH 3aJJaHUSI, IPEICTABISIOIINI
c000¥ CBS3HBIM U CTPYKTYPHUPOBAHHBIN
TOKYMEHT CO CJIeIyIoIel nHpopMaIuei:
(dhopMyIHpOBKa 3aJaHUs; TUIIEPCChUIKA Ha
KaTaJIOT PCIIO3UTOPUA C HCXOAHBIMU
TeKcTaMu, HabopaMu JaHHBIX U AP.
CONMYTCTBYIOILIMMU MaTCpUaiaMu; PUCYHKHU
C pe3yJbTaTaMy BU3yallu3alluy;
MOACHCHH, PACKPBIBAIOIIIUC CMBICIT
MOJTyUYEHHBIX PE3YJIbTaTOB.

Texymmii
KOHTPOJIb

[IpakTueckoe
saganue "Ilonck
mabaonoB. [Touck
aCCOIIMAaTUBHBIX
npasui”

15

10

BoinonHeHue 3a1anus onieHuBaercs ot 0
10 10 OamtoB. MakcuMabHas OLEHKA
BBICTABIISIETCS [TPH TTOJIHOM BBITIOJTHEHUH
Ka)KZ0r0 U3 CIEAYIOIINX IISITH KPUTEPUEB
(xputepuii ouenuBaetcs ot 0 10 2 6asIoB:
0 - He BBINONHEH, | - BHIOJIHEH YaCTHYHO,
2 - BBITIOJIHEH MOJTHOCTHIO):

1. KoppekTHoe penieHue nocTaBieHHOM
3a/1aun

— IPEACTABIECHHBINA CTYIEHTOM
[IPOrPaMMHBIH KOJT Y4E€TKO COOTBETCTBYET
[IOCTaBJICHHOM 3a/1a4e;

— KOJI TJOKYMEHTHPOBaH: (ailsibl 1
[OJIIPOIPaMMBbI HCXOHOTO KOJia COZIEPKaT
crenuQuKanuy (KOMMEHTapHH C
OINMCaHHEM CEMAaHTHUKH Kojia B (aiine u
ONHCAaHNE CEMAaHTHKHU BXOJHBIX U
BBIXOJJHBIX 1APAMETPOB COOTBETCTBEHHO);
— KOJI KOMITUJIUPYETCs 0€3 CHHTAKCUYECKUX
OLIMOOK M MPEIYPEXKACHUN KOMITUISTOPA;
— IpY UCTIOJTHEHUHU KOJla Ha 3a/IaHHOM
HaOOpe JaHHBIX U C pa3IMYHBIMU
3HAYEHUSMHU [TapaMeTPOB, YKa3aHHBIMU B
3aJJaHUH, BBIAIOTCSA KOPPEKTHBIE
pEe3yIbTaThI.

2. KoppekTHast BU3yaiu3aius nojxy4yeHHbIX
pe3yabTaToB

— IPEACTABIECHHBINA CTYIEHTOM KO
KOPPEKTHO CTPOUT UarpaMMbl/Tpaduku,
yKa3aHHbIE B 3aJJaHUU.

3. [lonnmanue pa3pabOTaHHOTO PEIICHUS
— CTY/IEHT B COCTOSIHUU OBICTPO U YETKO
OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI
[IPETIO/1aBaTENsl, KaCAIOIINECS
pa3zpaboTaHHON IPOrPaMMBI.

4. [ToHnMaHNe TOTY4YEeHHBIX PE3yNIbTaToB
— CTYJICHT B COCTOSIHUU OBICTPO M YETKO
OTBETUTH Ha BOIIPOCHI NpenogaBarels,
Kacarollrecs CoIepKaTeIbHOTO CMbICIIa
MOJTYYEHHBIX Pe3yIbTaToOB, BKJIIOYAs UX
BH3yaIM3aIHIO.

5. TOTOBHOCTE OTYETa

3a4CT




— CTYJICHTOM IIOATOTOBJIEH OTYET O
BBITIOJTHCHUH 3aJIaHUS, IPEACTABIIIOINI
cO0OH CBSI3HBIN M CTPYKTYPUPOBAHHBIN
TOKYMEHT CO cieayromel nadopmaruei:
(bopMynTupOBKa 33/1aHUS; THIIEPCCHUIKA Ha
KaTaJor PENO3UTOPHS C UCXOJHBIMA
TEKCTaMHU, Ha0OpaMHy JaHHbBIX U Jp.
COIIyTCTBYIOIIMMU MAaTE€PHAIAMU; PUCYHKU
C pe3yJbTaTaMy BU3yaJlu3allly;
[TOSICHEHNUS, PACKPBIBAIOIIINE CMBICIT
[10JIy4YECHHBIX PE3YJIbTaTOB.

Texymni
KOHTPOJIb

KoHTponbHbIit
OMpoC IO TEME
"ITownck madmoHoB"

10

KOHTpOJIBHBIN ONPOC MPOBOAUTCS B BUIE
KOMITbIOTEPHOTO TECTa M0 OKOHYaHUU
n3yueHust Temsl "[lonck mabnoHoB".
[IpoxoxkaeHNEe KOMITBIOTEPHOIO TECTA
ouenuBaercs ot 0 1o 10 6ainos. Tect
cocTtouT U3 10 paBHO3HAUHBIX BOIPOCOB,
[IPaBWJIBHBIN OTBET Ha OJUH BOIIPOC JAET
onuH Oat. Bpems Ha MpoxokJeHue TecTa
— HE MeHee 15 MUHYT.

3a4CT

Texymmi
KOHTPOJIb

IIpakTueckoe
3aJlaHue
"Knaccudukanus.
JepeBbs perenuii”

15

10

BrinonHeHue 3aganus oneHuBaeTes ot 0
1o 10 6annoB. MakcuMmalibHas OIlCHKA
BBICTABIISIETCS MIPH MTOJIHOM BBITIOTHEHUH
KQ)KJIOTO M3 CIIEAYIONIUX MSTH KPUTEPUEB
(xputepuii orenuBaetcs ot 0 10 2 6asoB:
0 - He BBINOJHEH, 1 - BEIITOJIHEH YACTUYHO,
2 - BBITIOJIHEH MOJTHOCTHIO):

1. KoppekTHoe pelieHue mocTaBiIeHHON
3a1aun

— IIPEJICTABIICHHBIN CTYICHTOM
MPOTPaMMHBIHN KOJT Y4€TKO COOTBETCTBYET
MMOCTaBJICHHON 3aj1a4€;

— KOJI TOKYMEHTHPOBaH: (ailsibl u
MOITPOTPAMMBI HCXOJTHOTO KO/Ia COIepIKaT
creruQuKany (KOMMEHTapHH C
OMHMCAaHUEM CEeMaHTHUKH Kojia B (aiie u
OIMCAHUE CEMAHTUKHU BXOAHBIX U
BBIXO/IHBIX ITAPAMETPOB COOTBETCTBEHHO);
— KOJI KOMITUJTUPYETCs 0€3 CHHTAaKCUYECKUX
OIHUOOK U TPEAYNPEKICHUN KOMIIWISITOPA;
— MpY UCTIOJTHEHUHU KOJa Ha 3aJJaHHOM
Ha0Ope JaHHBIX U C PA3TUYHBIMU
3HAYCHUSIMHU [TapaMeTPOB, YKa3aHHBIMU B
3a/IaHUH, BBIJJAIOTCS KOPPEKTHBIC
pe3yJIbTaThl.

2. KoppexTHast BU3yanu3aiusi moiay4eHHbIX
[pE3yJIbTaTOB

— TIPEJICTABIICHHBIN CTYIEHTOM KOJI
KOPPEKTHO CTPOUT AUarpaMMbl/Tpaduku,
yKa3aHHBIC B 3aJJaHUU.

3. [lonnmanue pa3paboTaHHOTO PEIICHHUs
— CTY/ICHT B COCTOSTHUU OBICTPO U YETKO
OTBETUTH Ha KOHTPOJIbHBIE BOMIPOCHI
MPENo/IaBaTesl, KaCaroluecs
pa3zpaboTaHHON IPOTPAMMBL.

4. TloHnMaHMe MOTYYEHHBIX PE3YJIBTAaTOB

3a4CT




— CTY/ICHT B COCTOSIHUU OBICTPO U YETKO
OTBETUTH Ha BOIPOCHI MPETIOAABATENS,
Kacarolluecs COAEPIKaTEIbHOTO CMbICIIA
[MOJIyYEHHBIX PE3YIbTaTOB, BKIIFOUAs UX
BHU3yaJIM3aLHIO.

5. 'oroBHOCTH OTUETa

— CTYJICHTOM IIO/ATOTOBJIEH OTYET O
BBITTOJIHEHUH 3aaHUs, IPEICTABIISIOIIMMA
cO0OH CBSI3HBIN M CTPYKTYPUPOBAHHBIN
TTOKYMEHT CO cieayromel nadopmaruei:
(dbopMynTupOBKa 33/1aHUS; TUIIEPCCHUIKA Ha
KATaJIOT PEMO3UTOPHUSI C UCXOAHBIMU
TEKCTaMHU, Ha0OpaMHy JaHHbBIX U Jp.
COMYTCTBYIOIIMMH MaTepuaiamMu; PUCYHKH
C pe3yJpTaTaMy BU3yaJlu3allly;
[MOSICHEHUS, PACKPBIBAIOIINE CMBICIT
[10JIy4YEHHBIX PE3YJIbTaTOB.

Texymui
KOHTPOJIb

[IpakTnueckoe
3a7aHue
"Knaccugukanus.
AncamOeBbIe
MeTOJBI"

15

10

Brinonnenue 3aganus orieHuBaeTcs ot 0
1o 10 6annoB. MakcuMmanibHast OLeHKa
BBICTABIISIETCS IPU MTOJIHOM BBITIOJTHEHUU
Ka)KJIOTO M3 CIIEAYIONINX MSATH KPUTEPUEB
(xputepuit onenuBaetcs ot 0 10 2 Gansos:
0 - He BRIMONHEH, 1 - BRIIOJIHECH YaCTUYHO,
2 - BBITMIOJTHEH MTOTHOCTHIO):

1. KoppekTHoe pelnieHue mocTaBieHHON
3a1a4u

— IIPEJICTABIICHHBIN CTYICHTOM
[MPOTrPaMMHBII KOJ YeTKO COOTBETCTBYET
MOCTaBJICHHOHN 3aj1a4e;

— KO/ TOKYMEHTHPOBaH: (ailiibl u
MOITPOTPAMMBI KICXOTHOTO KOJ/Ia COIepKaT
cneruQuKanuy (KOMMEHTapHH C
OTMCAaHUEM CEMaHTHUKH Kojia B (aiiie u
OMHUCAaHUE CEMAHTUKHU BXOJIHBIX U
BBIXO/IHBIX ITAPAMETPOB COOTBETCTBEHHO);
— KOJI KOMITUITUPYETCs 0€3 CHHTAKCUIECKUX
OIUOOK W TIPEAYIPEKICHUNA KOMITIISITOPA;
— IIPY UCTIOJTHEHUU KOJla Ha 33JJaHHOM
Ha0Ope JaHHBIX U C PA3TUIHBIMA
3HAYEHUSIMU [TapaMEeTPOB, YKa3aHHBIMU B
3a/TaHHH, BBIJJAIOTCS KOPPEKTHBIC
pEe3yJIbTaThl.

2. KoppekTHas BU3yanu3aius MoJy4YeHHbIX
[PEe3yJIbTaTOB

— IIPEJICTABIICHHBIN CTYICHTOM KOJI
KOPPEKTHO CTPOUT AUarpaMMbl/Tpaduku,
yKa3aHHBIC B 3aJJaHUU.

3. [lornmanue pa3pabOTaHHOTO PEIICHUs
— CTY/ICHT B COCTOSTHUU OBICTPO M YETKO
OTBETUTh Ha KOHTPOJIbHBIE BOIIPOCHI
[IPENOJABaTENsl, KaCarOIIHECs
pa3paboTaHHON IPOTPAMMBI.

4. IloHMMaHNe MOTYYEHHBIX PE3YJIBTAaTOB
— CTYJICHT B COCTOSIHUU OBICTPO M YETKO
OTBETHUTH Ha BOMPOCHI MPETIOIABATEIS,

3a4CT

KaCaronuecs CoACpKATCIbHOI'O CMbICJIa




IMOJTYYCHHBIX PC3YyJIbTAaTOB, BKIJIIOYAd UX
BH3yaJIH3aIHIO.

5. T'oTOBHOCTB OTYETA

— CTYJICHTOM IIO/ITOTOBJIEH OTYET O
BBITIOJTHEHUH 3aJJaHUSI, IPEICTABISIOIINI
c000¥ CBS3HBIM U CTPYKTYPHUPOBAHHBIN
TOKYMEHT CO CJIeIyIoIel nHpopMaIuei:
(dhopMyIHpOBKa 3aJaHUs; TUIIEPCChUIKA Ha
KaTaJIOT PCIIO3UTOPUA C HCXOAHBIMU
TeKcTaMu, HabopaMu JaHHBIX U AP.
CONMYTCTBYIOILIMMU MaTCpUaiaMu; PUCYHKHU
C pe3yJbTaTaMy BU3yallu3alluy;
MOACHCHH, PACKPBIBAIOIIIUC CMBICIT
MOJTyUYEHHBIX PE3YJIbTaTOB.

Texymui
KOHTPOJIb

KoHTposnbHBIi
OTIPOC TI0 TEME
"Knaccudukanus"

10

KOHTpOIBHBINM OITPOC MPOBOIUTCS B BUAE
KOMIIBIOTEPHOTI'O T€CTA 10 OKOHYaHUU
n3yudenus temsl "Knaccuduxanms".
[Ipox0oxkIEHNE KOMIIBIOTEPHOI'O TECTA
ounenuBaercs ot 0 1o 10 6ayuios. Tect
cocTouT U3 10 paBHO3HAUHBIX BOIIPOCOB,
[TPaBUJIBHBIN OTBET HA OJIMH BOIIPOC J1a€T
oauH 6am1. Bpems Ha npoxox/ieHue Tecra
— HE MeHee |5 MUHYT.

3a4CT

Texyuuii
KOHTPOJIb

[IpakTnueckoe
3aJlaHue
"Knacrepuzarus.
Paznenurenvhas
KJactepuzamus"

15

10

BrinonHeHue 3ai1anus onieHuBaercs ot 0
10 10 OamtoB. MakcuMabHas OILEHKA
BBICTABIISIETCS [TPU ITOJIHOM BBITIOJTHEHUH
Ka)JI0T0 U3 CJIEAYIOIINX MATH KPUTEPUEB
(xputepuii ouenuBaetcs ot 0 10 2 6asIoB:
0 - He BBITIONHEH, | - BBHITIOJIHEH YaCTHYHO,
2 - BBITIOJIHEH MOJTHOCTHIO):

1. KoppekTHoe penieHue nocTaBieHHOM
3a/1aun

— MPEJICTaBICHHBIN CTYIEHTOM
[IPOrPaMMHBIN KOJT Y4ETKO COOTBETCTBYET
[OCTaBJICHHOM 3a1aue;

— KOJI TJOKYMEHTHPOBaH: (ailsibl 1
[TOJIIPOrPaMMBbI HCXOJHOTO KOJa COZIEpKaT
crenuuKanuy (KOMMEHTapHH C
OINMCaHHEM CEMAaHTHUKHU Kojia B Qaiine u
OIMCaHNE CEMAHTUKU BXOJHBIX U
BBIXO/IHBIX ITaPaMETPOB COOTBETCTBEHHO);
— KOJI KOMITUJIUPYETCs 0€3 CHHTAaKCUYECKUX
OLIMOOK M MPEIYNPEKACHUN KOMITUISTOPA,;
— IpY UCTIOJTHEHUH KOJla Ha 3a/IaHHOM
HAaOOpe TaHHBIX U C Pa3IMYHBIMU
3HAYEHUSMHU [TapaMeTPOB, YKa3aHHBIMU B
3aJJaHUH, BBIJAIOTCSA KOPPEKTHBIE
pE3yIbTaThI.

2. KoppekTHast BU3yanu3aius Mojay4yeHHbIX
pe3yabTaToB

— MPEJICTaBICHHBIN CTYAEHTOM KOJ{
KOPPEKTHO CTPOUT IUarpaMMbl/Tpaduku,
yKa3aHHBIC B 3a/IaHUU.

3. [lonnumanue pa3pabOTaHHOTO PEIICHUS
— CTY/IEHT B COCTOSIHUU OBICTPO U YETKO

OTBCTUTH Ha KOHTPOJbHBIC BOIIPOCHI

3a4CT




[pEenoaBaTesi, Kacaroluecs
pa3pabOTaHHON MPOTPaMMBI.

4. [loHMMaHNE MTOTyYEHHBIX PE3yJIbTaToB
— CTYJICHT B COCTOSIHUU OBICTPO M YETKO
OTBCTUTH Ha BOIIPOCHI NPCTIOAaBaTCIIA,
Kacarolluecs CoIepKaTeIbHOTO CMbICIIa
IMOJTYYCHHBIX PC3YyJIbTAaTOB, BKJIIOYAAd UX
BH3yaIM3aIHIO.

5. T'oToBHOCTB OTYETA

— CTYJICHTOM IIO/ITOTOBJIEH OTYET O
BBITIOJTHEHUH 3aJaHUSI, IPEICTABISIOIINI
c000¥ CBS3HBIM U CTPYKTYPHUPOBAHHBIN
TOKYMEHT CO CJIeAyFoIel nHpopMaIuei:
(dbopMyIHpOBKa 3aJaHUs; TUIIEPCChUIKA Ha
KaTaJIOT PCIIO3UTOPUA C HCXOAHBIMU
TeKcTaMHu, HabopaMu JaHHBIX U Ap.
CONMYTCTBYIOILIMMU MaTCpUaiaMu; PUCYHKHU
C pe3yJbTaTaMy BU3yallu3alluy;
MOACHCHHA, PACKPBIBAIOIIIUC CMBICIT
MOJTyUYEHHBIX PE3yJIbTaTOB.

Texymni
KOHTPOJIb

[IpakTyeckoe
3aJlaHue

"Knacrepuzanus.

Hepapxnueckas
KJactepusamnus"

15

10

BoinonHeHue 3a1anus onieHuBaercs ot 0
10 10 OamwtoB. MakcuMabHas OLEHKA
BBICTABIISIETCS [TPH TTOJIHOM BBITIOJTHEHUH
Ka)KZ0r0 U3 CJIEAYIOIIUX ST KPUTEPUEB
(xputepuii ouenuBaetcs ot 0 10 2 GasIoB:
0 - He BBINONHEH, | - BHIOIHEH YaCTHYHO,
2 - BBITIOJIHEH MOJTHOCTHIO):

1. KoppekTHoe penieHue nocTaBieHHOM
3a/1aun

— IPEACTABIECHHBINA CTYIEHTOM
[POrPaMMHBIH KOJI Y4€TKO COOTBETCTBYET
[IOCTaBJICHHOM 3a/1a4¢e;

— KOJI TJOKYMEHTHPOBaH: (ailsibl 1
[OJIIPOrPaMMBbI HCXOHOTO KOJia COZIEpKaT
crenuuKanuy (KOMMEHTapHH ¢
OINMCaHHEM CEMAaHTHUKH Kojia B (aiine u
OINHCAaHNE CEMAHTHKHU BXOJHBIX U
BBIXOJJHBIX 1APAMETPOB COOTBETCTBEHHO);
— KOJI KOMITUJIUPYETCs 0€3 CHHTAaKCUYECKUX
OLIMOOK M MPEIYIPEKACHUN KOMITUISTOPA;
— IpY UCTIOJTHEHUHU KOJla Ha 3a/IaHHOM
HaOOpe JaHHBIX U C pa3IMYHBIMU
3HAYEHUSMHU [TapaMeTPOB, YKa3aHHBIMU B
3aJJaHUH, BBIJAIOTCS KOPPEKTHBIE
pEe3yIbTaThI.

2. KoppekTHast BU3yalu3aius nojy4yeHHbIX
pe3yIbTaToB

— IPEACTABIECHHBINA CTYIEHTOM KO
KOPPEKTHO CTPOUT UarpaMMbl/Tpaduku,
yKa3aHHbIE B 3aJJaHUU.

3. [lonnmanue pa3pabOTaHHOTO PEIICHUS
— CTY/IEHT B COCTOSIHUU OBICTPO U YETKO
OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI
[IPETIO/1aBaTENsl, KaCAIOIINECS
pa3zpaboTaHHON IPOrPaMMBI.

4. IloHnMaHKe ONTY4YEeHHBIX PE3yNIbTaToB

3a4CT




— CTY/ICHT B COCTOSIHUU OBICTPO U YETKO
OTBETUTH Ha BOIPOCHI MPETIOAABATENS,
Kacarolluecs COAEPIKaTEIbHOTO CMbICIIA
[MOJIyYEHHBIX PE3YIbTaTOB, BKIIFOUAs UX
BHU3yaJIM3aLHIO.

5. 'oroBHOCTH OTUETa

— CTYJICHTOM IIO/ATOTOBJIEH OTYET O
BBITTOJIHEHUH 3aaHUs, IPEICTABIISIOIIMMA
cO0OH CBSI3HBIN M CTPYKTYPUPOBAHHBIN
TTOKYMEHT CO cieayromel nadopmaruei:
(dbopMynTupOBKa 33/1aHUS; TUIIEPCCHUIKA Ha
KATaJIOT PEMO3UTOPHUSI C UCXOAHBIMU
TEKCTaMHU, Ha0OpaMHy JaHHbBIX U Jp.
COMYTCTBYIOIIMMH MaTepuaiamMu; PUCYHKH
C pe3yJpTaTaMy BU3yaJlu3allly;
[MOSICHEHUS, PACKPBIBAIOIINE CMBICIT
[10JIy4YEHHBIX PE3YJIbTaTOB.

KOHTpONBHBINM OMPOC MPOBOJIUTCS B BUJIE
KOMITbIOTEPHOTO TECTa M0 OKOHYaHUU
n3ydeHns temsl "Knacrepuzanus'.

N KoHnTponbHsIi [IpoxoxkaeHNEe KOMITBIOTEPHOIO TECTA
Texymni
10| 8 KOHTPOITb OMpocC IO TEME 3 | 10 |ouenuBaercs ot 0 o 10 6ammos. Tect 3aueT

"Knacrepuzanus" cocTouT U3 10 paBHO3HAYHBIX BOIIPOCOB,

[PaBUJILHBIN OTBET HAa OJUH BOIIPOC JAET
onuH Oal. Bpems Ha MpoxokJeHue Tecta
— HE MeHee 15 MUHYT.

[IpomexyTouHas arTecTanus IpOBOJUTCS
BO BpeMs 3a4eTa B BHJI€ KOMIIBIOTEPHOTO
TecTa.
Tpome Tect cocTout u3 20 paBHOLEHHBIX
i KommerorepHoe BOIIPOCOB (110 5 BOIPOCOB HA KAXKAYIO U3
1] 8 KyTOUYHAsI p - 20 p ( P Y
TECTUPOBAHUE YETHIPEX TEM Kypca), HO3BOJISIOLINX
arTecTanus
OLIEHUTH C(HOPMUPOBAHHOCTD
koMmneTeHIui. [IpaBunbHBIN OTBET HA
BOIpOC JaeT ofuH O6aut. Ha tect
OTBOJIUTCSI HE MeHee 45 MUH.

3a4YCT]

6.2. Ilpouenypa nposeaeHusi, KpUTEPHUH OLCHUBAHUS

Bun
MPOMEKYTOUHOH [Ipouenypa npoBeneHus
aTTecTaluu

Kpurepun
OLICHUBaHUS

IIpu onleHUBaHUU PE3yabTATOB YUEOHON AESATEIBHOCTH
00ydaromierocs mo UCIUILIMHE UCTIONIB3yeTCs OallIbHO-
peUTHHIOBas CUCTEMa OLIEHUBAHUS Pe3yJIbTaTOB Y4eOHOU

nesitenbHOcTH o0ydaromuxcs (ITonoxxenue o BPC yTBepxkeHo
npukazoM pexropa ot 24.05.2019 . Ne 179, B pegakuuu npukasa
pekropa ot 10.03.2022 . Ne 25-13/09). Ouenka 3a quctuuiinHy |B cooTBeTCTBHH €
3a4eT (dopMHpyeTCsl Ha OCHOBE MOJYYSHHBIX OLIEHOK 32 KOHTPOJIBbHO- [mm. 2.5, 2.6
PEUTHHIOBBIE MEPONPUATHUS TEKYIIET0 KOHTPOJIS. 3a4TeHO: [TonoxxeHus
BeJIMYMHA pedTuHra odyyatomierocs no aucuumuimae 60..100 %.
He 3aureno: BennunHa peiTHHra 00y4aronierocs mno AUCHUILINHE
0..59 %. Ecnu CTyIeHT He COIIaceH C OLIEHKOM, OIyUYEHHOU 110
pe3yapTataM TeKyIIero KOHTPOJIsl, CTyAEHT IPOXOIUT
MEPONPUITHE MPOMEKYTOYHON aTTECTALIMU B BUJE TECTUPOBAHMSIL.




TectupoBanue npoBoautcs B cucteme edu.susu.ru. TecT cogepxut
20 BonpocoB. Ha BeInionHEHNE TecTa Jaercs He MeHee 45 MuHyT. B
ATOM CJIy4yae OLECHKA 3a JUCUUILIMHY PACCUYMTHIBAECTCS HA OCHOBE
MTOJIyYEHHBIX OLICHOK 32 KOHTPOJIbHO-PEUTUHIOBBIE MEPOIIPUATHS
TEKYILETO KOHTPOJIS U MPOMEKYTOYHOM arrectaunu. Oukcanus
Pe3yabTaTOB YUeOHOM NeATENHHOCTH MO AUCIUILITUHE POBOAUTCS
B JIEHb 3a4eTa MpU JUYHOM MPUCYTCTBUU CTY/ICHTA.

6.3. ITacnopt oHaa OLIEHOYHBIX CPEACTB

Komnerennun Pesynbrarsl 00yueHus

3HaeT: IIOCTAaHOBKY 0a30BBIX 3aaa4 MHTCJIJICKTYaJIbHOI'O0 aHaJIn3a

[1K-1 TaHHBIX (TTOMCK M1a0I0HOB, Ki1accupUKaIys, KiIacTepu3anus) u HAHAHHH A [
0a30BBIC METO/IBI X PEIICHHUS

K-1 'YMeeT: MpOeKTUPOBATh MPUIIOKEHHS HHTEIUIEKTYaIbHOTO aHAIN3a bbb
TAHHBIX
lMeeT mpakTUYeCKH OMBIT: pa3pabOTKU MPUIIOKEHUN

T1IK-1 WHTEJUIEKTYJIBHOTO aHAJIA3a TAHHBIX C TIOMOIIBI0 COBPEMEHHBIX HHHAHAHA A H-

HMHCTPYMCHTAJIBHBIX CPCACTB

Tumnossie KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

7. YueOHO-MeToAMYEeCKOEe M HH(OPMAIIMOHHOE OOecniedeHue TUCIUIITIMHBI

ITeyaTHas y4eOHO-MeTOAUYECKAS JOKYMEHTALMS
@) OCHOBHAs TUmMepamypa:
He nipenycmorpena

6) OononHumMenbHaAs IUMmepamypa:
He npenycmoTtpena

8) omeuecmeenHvle U 3apyOedtCHbIE HCYPHANLL NO OUCYUNTUHE, UMerowuecs: 8 bubiuomexe:
He npenycmorpenst

2) MemoouuecKue yYKasaHus 0 Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
1. Mupkun b.I. BBenenrie B aHanu3 1aHHBIX. Y YEOHUK U MPAKTUKYM.
Mockaa, 2020. 174 c.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
1. Mupkun B.I'. BBenenue B ananu3 1aHHBIX. Y YCOHUK U MPAKTUKYM.
Mocksa, 2020. 174 c.

JJIEKTPOHHAs Y4eOHO-MeTOANYeCKAs TOKYMEHTAIl U

HaumenoBanue
No Bun
° pecypca B bubnuorpaduyeckoe onrcanue
JUTEPaTyphl .
AJIIEKTPOHHOM (hopme

Anekcees JI.C., lllexounxun O.B. Texnonoruu
1 |OcnoBnas nureparypa |eLIBRARY.RU WHTEJUICKTYaJIbHOTO aHaIN3a JaHHBIX. Y4eOHOe
nocobue. Koctpoma, 2020. 140 c.




https://elibrary.ru/item.asp?id=43946965

ononHuTebHAS Kapos A.H., Munenuesa W.I. Ananu3 naHHbIX.

2 TepATYDA eLIBRARY.RU Spocnasib, 2020. 148 c.
AHTEPATYD https:/elibrary.ru/item.asp?id=43846458
Merommaeckue Mupxkun b.I'. BBenenue B ananu3 1aHHbIX. Y YEOHUK U
rnocoOus ass OO6pa3oBatenbHas

3 . . |mpaxtukym. Mocksa, 2020. 174 c.
CaMOCTOSATEJIbHOM iatgopma FOpaiit https://urait.ru/bcode/432851
paboTHI CTyIEHTA ’ )

[TepedeHpb UCTIONB3YEMOTO MTPOTPAMMHOTO OOECIICUECHHUS:

Her

Ilepedenp ncnonb3yeMbIx NpodhecCHOHANBHBIX 0a3 TaHHBIX U NH()OPMAIIMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOE o0ecriedeHne I CIUTITUHBI

Bun 3aparuit

No
ayJ.

OcHoBHOE 000pY/I0BaHUE, CTEH/IbI, MAKEThI, KOMIIbIOTEpHAs TEXHUKA,
IPEAyCTAaHOBJIEHHOE IPOrPAMMHOE 00€ecIeueHNe, UCIIONIb3yeMOE IS

Ppa3JINYHbIX BUOOB 3aHATUMN

[IpakTnueckue
3aHATHUSL U CEMUHAPBI

[lepcoHaIBHBINM KOMIIBIOTED

Jlexiuu

[Ipoexrop




