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AHHOTaIU

Jucrumnnvaa «bonbliye JaHHBIE» BXOIUT B 00pa3oBaTEIbHYIO IIPOrpaMMy BBICIIETO
o0pa3oBaHHsI — NporpaMMy OakalaBpHaTa IO HANpPaBICHUIO IIOJATOTOBKH/ CIEIHATbHOCTH
09.03.02 «MHdopmalmoHHbIE CHCTEMBI M TEXHOJOIMNWY» HarpaBieHHOCTH «HpopMalmoHHbIE
CHCTEMBI ¥ TEXHOJIOTHHU B Ou3Hece». Jlucuumuinga peanusyercs kadeapoit «Ned2y.

JlucuunirHa HaneneHa Ha (JOPMHUPOBAHHE y BBIITYCKHHKA CIIEYIOIINX KOMIETSHIINI:

VYK-2 «CnocobGeH ompeaensth Kpyr 3ajad B paMKaxX [OCTaBICHHOW LEJM U BHIOUpAThH
ONTUMAJBHBIC CIIOCOOBI MX PEIICHHs, UCXOIA U3 ACHCTBYIOIIUX HNPABOBBIX HOPM, MMEIOIIUXCS
PECYPCOB U OTpaHUYEHUID

OIIK-1 «CnocoOeH TNPUMEHSATh €CTECTBEHHOHAy4YHbIE U OOLICHH)KCHEPHBIC 3HAHUS,
METOJIbI MATEMATHUECKOTO aHAIN3a U MOJCIUPOBAHHUS, TEOPETHICCKOTO U IKCIEPHMEHTAIBHOTO
UCCIIEIOBAHUS B TPO(ECCHOHAIBHON e TEeIbHOCTI»

OIIK-2 «CnocoGeH HOHMMAaTh NPUHLUIBL PabOThl COBPEMEHHBIX HH()OPMALMOHHBIX
TEXHOJIOTHH U MPOTPaMMHBIX CPEICTB, B TOM YHCIE OTCYECTBEHHOTO IIPOM3BOICTBA, MU
UCIIONIB30BATh UX MPH PELICHNUH 3a/1a4 MPO(ECCHOHAIBHOM IeATEeNbHOCTH)

IIK-1 «CriocoGeH BBIIONHATH PaOOTHI 10 CO3AAHUIO (MOAU(UKALINK) H COIPOBOXICHHIO
UH(OPMALIUOHHBIX CUCTEM»

[IK-7 «CrnocobGeH  BBINONHATH  pabOTBl 1O  CO3AAaHHIO,  PEAAKTHPOBAHHIO
“H(MOPMAIMOHHEIX PECYPCOB H YIPABICHUIO HHPOPMAILIMOHHBIMY PECYPCaMm»

[MK-9 «CnocobeH mNpOBOAUTH aHAJMTHYECKOE HCCIEOBaHHE C MPUMEHEHHEM
TEXHOJIOTHH OOJNBIINX JAHHBIX, 0a3HPYIOIMXCI B TOM YHCIE HAa METOJAX HCKYCCTBEHHOI'O
HHTEJUICKTa»

ConepxaHue AUCLUMIUIMHBL OXBaThIBAET KpPYr BOIPOCOB, CBSA3AaHHBIX C OCHOBHBIMHU
HAIpaBICHUAMA B 00JAacTH OONBIINX JAHHBIX: METOJAMU KOHCONIHMIAIMH U TpaHchOopManuu
OOJBIINX JAHHBIX, OYUCTKH U IpenoOpaboTKH, MHTeLIeKTyanbHbM (Data Mining) aHammzom
nannbix (OITK-1). Big Data (bosblire gaHHbIC) paccMaTpUBAOTCS KaK TEXHOJIOTHS MOATOTOBKU
JAaHHBIX CBEpXOONBIIOrO, HENPEPHIBHO BO3PACTAIOMIETO 00BEMa, DAaCHONOXKEHHBIX B
pacmpeieieHHbIX (hailIoBbIX CUCTEMaX M FOTOBBIX K aHanu3y metogamu Data Mining u 6usHec-
QHATUTUKH.

Ilpy BbIIONHEHUH JIaOOPATOPHBIX PabOT HCIONB3YeTCs aHAIUTHYECKas ILTaTdopma
Loginom, BHecéHHas B peectp poccuiickux nporpamm (OITK-2). Loginom sBisiercs low-code
IaThopMoii s peaau3aluy BCEX aHAIUTHYECKUX IIPOLECCOB: OT MHTErPalliy U IIOATOTOBKH
JAHHBIX JO MOJCIUPOBAHUS, Pa3BEPTHIBAHMS M BU3YalIU3alMH, Y4TO IO3BOJLET c(HOPMUPOBATH
npaktudeckue — npodeccuonanpHbie  HaBbiku  aHammza  (I1K-9),  mozgenmpoBanus,
MPOTOTHIHPOBaHMA MH(MOPMANUOHHEIX npoueccoB U cucreM (IIK-1, IIK-7). PaccmarpuBarores
NpUMepbl UCTOYHUKOB, HOPOXKAAIONIMX OOJIBIINE JaHHbIE: KIMSHTCKUE TPAH3aKIMU POSHUYHBIX
TOProBbIX ceTed, MOOHJIbHBIC YCTpOMCTBA, OaHKOBCKME MaHHble. Mcciemyrorcs MeToabl U
aITOPUTMBI PEIICHHS OCHOBHBIX 3a/ja4a aHa/IM3a OOJIBIINX JaHHBIX: KIACCH(HKALUs, PErPecCs,
KJiactepusanusi, accoruarupnble npasuia (OITK-1).

B mpouecce ocBoeHMS AMCLMIUIMHBI NPOJOIDKaeTcs (HOPMUpPOBAHUE YHUBEPCAIbHOMN
xomrereHnny YK-2 mpu BbIOOpEe ONTUMANbHBIX CIIOCOOOB PEIICHMS IOCTAaBICHHBIX 3a1ad C
YUETOM UMEIOLIHMXCS PECYPCOB U OTPaHUYESHHH.

IIpenogaBanue MUCHUIUIMHBL IPETyCMAaTpUBAeT cleAytomue (OpMBI OpraHH3alUd
y4eOHOro Imporecca: IeKIUH, 1abopaTopHble pabOTHI, CAMOCTOATENbHAS Pad0Ta 00yJaoIerocs.

[TporpamMMoil AUCLMILIMHBL NPEAYCMOTPEHbI CIEAYIOLINE BHIbI KOHTPOJS: TEKyIIHH
KOHTPOIIb YCIIEBAEMOCTH, IPOMEKYTOUYHAs aTTECTAlUA B (hOpME 3K3aMEHa.

OOu1as TPYA0EMKOCTh OCBOCHHSI JHMCILMIUIMHBI COCTAaBIsIeT 4 3a4eTHBIX eIUHMIBI, 144
Jaca.

SI3bIK 0Oy4YCHHS O QUCIUILINHE KPYCCKUI.

1. IlepeueHb IUIAHUPYEMBIX PE3YJIBTATOB O0YUCHUS IO JUCLUILIIMHE

1.1. Uenu mpernogaBaHusi TUCLMILUTMHBI — IOJy4YeHHE 00YYAOUIMMHUCS HEOOXOIMMBIX
TEOPETHYECKUX 3HAHUI B 00JacTH aHanu3a OONBIIMX [aHHBIX, (OpMHpPOBaHHE yMEHHU W
HaBBIKOB B PEIICHUH NPHKIAJAHBIX 3a1a4 OM3HEc-aHaJIMTHKH B acniekte Big Data.

1.2. JlucuMmuiMHa BXOAUT B COCTaB 00s3aTENILHOM 4acTH 00pa30BaTeIbHON NPOrpaMMBbl
BhIciIero oopasopanus (nanee — OI1 BO).

1.3. TlepeyeHb IuIaHUPYEMBIX PE3yJIbTATOB 00YYEHHMS 110 JUCLUILIMHE, COOTHECEHHBIX C
IUIAaHUPYEMBIMH pe3ynbTaTamu ocBoeHust OI1 BO.

B pesynbraTte M3ydyeHMs AMCLUIUIMHBI OOYYAIOIIMHCS IOKEH 00JalaTh CIEAyIOUMU
KOMIETCHIMSAMHU WM UX 4acTAMH. KOMIETEHINH ¥ HHIUKATOPBI UX IOCTHIKEHHUS IPHBEICHBI B
Tabymne 1.

Tabnuna 1 — IlepeyeHb KOMIIETCHIMI W MHMKATOPOB WX JOCTHKCHUS

Kareropus (rpymnma) Kon u naumenoBanue Kon u HaumeHoBaHue HHAUKATOPA
KOMIIETCHITIH KOMITETCHITNH JIOCTHKECHUS] KOMITCTEHITNT

YK-2 Criocoben
OIPeNeATh KPyT
3a/1a4 B paMKax
IIOCTaBJIEHHOM 1IEJIN

1 BBIOMPaTh
p VK-2.Y.1 ymMeTb IpoBOJUTH aHAIIN3
ONTHMAJIbHbIE

YHuBepcanbHbIE MOCTaBJICHHOM 1Ie)IH U (DOPMYJIMPOBATh
P CITOCOOBI UX 1 topmysup

KOMIIETEHIHH 3a/1a41, KOTOPbIe HEOOXOJUMO PEIINUTh st
1 peLIeH s, UCXOs U3 AdTH, P p
€e JOCTHKCHUS

JIEHCTBYIOIIUX
TIPaBOBBIX HOPM,
HUMEIOLINXCS
pecypcoB u
OTpaHUYCHUN

OIIK-1 Criocoben
NPUMEHSThH
€CTECTBEHHOHAYYHBIC
U O0LICHH)KEHEPHBIC

3HAHMSA, METOBI
§ A OIIK-1.B.1 uMeTb HaBBIKH TEOPETHIECKOTO
MaTeMaTH4eCKOro

Ob6uienpodeccroHanbHbIe 1 3KCIIEPHUMEHTAIBHOTO UCCIIC0OBAHUS
aHaM3a U

KOMIICTCHIIUN 00BEKTOB HpO(i)CCCI/IOHaJILHOI‘/‘I
MOJCIUPOBAHNS,
JCATCIbHOCTHU

TEOPETUYECKOTO U
9KCIIEPUMEHTAILHOTO
HCCIICJIOBAHUS B
npodeccHoHaNbHON
JESITENBHOCTH

OIIK-2 Crniocoben OIIK-2.3.1 3HaTh NPHHIHIBI PAOOTHI
MMOHMMATh IPUHIMIBI | COBPEMEHHBIX HH(OPMAMOHHBIX

paboThI TEXHOJIOTUH ¥ POrpaMMHBIX CPEJICTB, B
COBPEMEHHBIX TOM YHCJIE OTEYECTBEHHOTO NPOM3BOJICTBA,
HH(OPMAIIMOHHBIX NPH PELICHUH 33124 IPOPECCHOHANBHOM

Ob6uienpodeccroHaNbHbIE | TEXHOIOTHN 1 JIeATENBbHOCTH

KOMIETEHIUH MIPOrpaMMHBIX OIIK-2.VY.1 ymeTb JeMOHCTPUPOBATh
CpPEICTB, B TOM YMCIE | IOHUMAaHUE TIPUHIIUIIOB COBPEMEHHBIX
OTEYECTBEHHOTO NH(OPMALIMOHHBIX TEXHOJIOTHH 1
MIPOU3BOJCTBA, U [POrPaMMHBIX CPEJICTB, B TOM YHCIIE

HCIIOJb30BATh UX IIPU | OTEHUECTBECHHOI'O [IPOU3BOJICTBA, U
PCUICHUH 3a1a4 HMCII0JIb30BAaTh UX MPU PCIICHUU 3a1a4




npodeccHoHaNbHON
JIeSITeTbHOCTH

npodecCHOHaNBHON AesATeIbHOCTH
OIIK-2.B.1 uMeTh HaBBIKY NPUMEHEHUS
COBPEMEHHBIX HH(OPMAITMOHHBIX
TEXHOJIOTHI U MPOTPaMMHBIX CPEACTB, B
TOM YHCJIE OTEYECTBEHHOI'O IIPOU3BOJICTBA,
IPH PEIICHHUH 3a]1a4 PO ecCHOHATLHOM
JEATeNbHOCTU

0OBIINX JaHHBIX

I1K-9.B.2 BnazgeTs npuemamu pa3paboTKy U
OIICHKH MOJIEJIH OOJIBIIHNX JaHHBIX
T1K-9.B.3 BnageTh ONLITOM HCIOIL30BaHUS
aHaM3a OOJIBIINX JIaHHBIX, B TOM YHUCIIE C
MIPUMEHEHHEM METOJIOB HCKYCCTBEHHOTO
HWHTEIUIEKTa

TIK-1 Cniocoben
BBIMOJIHATH PaOOTHI
10 CO3JaHUI0

TIK-1.3.1 3HaTh apXUTEKTYpy, yCTPOHCTBO
1 GyHKIMOHHPOBaHHE HH(OPMALIMOHHBIX
CHCTEM; CETEBbIE IPOTOKOJIbI; OCHOBBI
COBPEMEHHBIX OIIEPAllMOHHBIX CUCTEM;
OCHOBBI COBPEMEHHBIX CHCTEM YIIPaBICHUS
0a3amMy JaHHBIX; METO/bI U HHCTPYMEHTbI

2. Mecro gucuumiuHsl B crpykrype OI1
JlucuuniarHa MOXeT 0a3UpoBaThCs HA 3HAHUAX, PaHee MPUOOPETEHHBIX 00YYAIOIIMMHUCS

TIpU U3YYCHUH CICAYIOINX TUCIUIUINH
- «anaBneHHe JAHHBIMH,

— «Teopus BeposTHOCTEN M MaTeMaTH4eCKasi CTATUCTHKAY,

— «Teopus nudopMaunu, JaHHbIE, 3HAHU.

3HaHMs, TMOJYYEHHBIE INPU H3y4YCHHWHM MaTepHala JaHHOW NUCHUIUIMHBI, MMEIOT Kak
CaMOCTOATEIIbHOE 3HAUCHHUE, TAK U MOTYT UCIOJIb30BATHCS IIPU U3YyYCHUH APYTUX AUCHMIUIUH:

— «MeToBbl HCKYCCTBEHHOTI'O HHTEILIEKTay,
— «Pa3paboTka 1 ananu3 TpeboBaHUID».

3. OObBeM H TPYAOEMKOCTh TUCLUTLTHHBI
JlanHble 00 00meM 00BbeMe IUCIUILIMHBIL, TPYZOEMKOCTH OTIEIbHBIX BHJOB y4EOHOM
paboTHI IO TUCHUILIMHE (M pacipeeIeHHe 3TONH TPYAOEMKOCTH 110 CEMECTpaM) PEACTaBICHbI B

TIpodeccronansHbIe J1s1 cOopa U OpraHu3aluy XpaHEeHHsI
pod (MozxmbuKanum) u A P P a P
KOMIICTEHIIHH OOJIBIINX JAHHBIX
COIIPOBOXKJICHUIO
TIK-1.Y.1 ymets pa3pabaTbiBaTh
MH(POPMAIIMOHHBIX .
cneTeM JOKYMEHTAIIMIO JUTs IOJIb30BaTeel
HMH(POPMALIMOHHBIX CUCTEM
IIK-1.Y.3 ymMeTb HCHOIB30BATh AITOPUTMBI
aHasmM3a OOJIBIIUX JTAHHBIX U
MHTEPIIPETALNH NOITYyYCHHBIX PE3yJIbTaTOB
TIK-7 Criocoben
BBIIIOJIHATH PaOOTHI
10 CO3IaHUIO0
A > I1K-7.B.3 BnazseTh HaBbIKaMK pa3paboOTKu
PelaKTHPOBAHUIO o
TIpodeccronanbHbie Be0-caiiTOB; pabOThI C OONBIIUMH
HH(OPMALMOHHBIX
KOMIIETCHIUH obbeMaMu HHGOpPMaLUK; paboThI C
pecypcoB u .
cHCTeMOM ynpasieHust KonteHroM (CMS)
yIpaBJICHUIO
UH(OPMALMOHHBIMH
pecypcaMu
IIK-9.3.1 3HaTh TeopeTH4ecKue 1
MIPUKJIaIHbIE OCHOBBI aHAN3a OOJIBIINX
JTAHHBIX; THITbI QaHAJIN3a OOJBIINX JAHHBIX,
BU/IbI AHATTUTHKH
I1K-9.3.2 3HaTh METO/BI HHTEPIPETALINN 1
TIK-9 Cnocoben BH3YaIH3al[UH OOJIBIINX JaHHBIX
TIPOBOJIUTH T1K-9.3.3 3HaTh METOBI
aHATMTHYECKOE HMHTEIJUICKTYaIbHOTO aHaJIN3a JaHHBIX
HCCIIEIOBAaHHE C TIK-9.Y.1 ymeTs NpoBOANUTH aHATIH3
MIPUMEHEHHEM OOJIBIINX JaHHBIX; OCYIECTBIISATD
Ipodeccuonanbubie TEXHOJIOTUI HMHTETPAILHUIO U IPeodpa30BaHue JaHHbBIX B
KOMIIETEHLIUHA OOJIBIINX JTAHHBIX, X0/ie paboT 1Mo aHaIK3y OOJBLINX JaHHBIX

0a3upyIOIIUXCS B
TOM YHCIIC Ha
MeTonax
HCKYCCTBEHHOTO
HHTEJUICKTa

TIK-9.Y.2 ymeTs npou3BOAUTE OYHCTKY
JTAHHBIX JJIS1 TPOBECHUS aHATUTHYECKUX
pabor

I1K-9.Y.3 ymeTs pematsb 3a1auu
KJaccuUKaluy, KIacTepU3aLi,
perpeccuu, IPOrHO3UPOBAHUS, CHUXKEHUS
Pa3sMEpHOCTH U PaHXHUPOBAHUS JAHHBIX
T1K-9.B.1 BnageTh HaBBIKAMU MOATOTOBKH
OTYeTa M0 pe3yJibTaTaM aHATUTHYECKHX
paboT ¢ MCIOIb30BaHNEM TEXHOJIOTHI

Tabnune 2.
Tabnuia 2 — O0beM U TPYAOEMKOCTh JHUCLHUIITHHBI
TpyRoeMKOCTh 1O
Bun yueGHoii paGoThI Bcero ceMecTpam
Ne6
1 2 3

Obowan mpyooemKochnp OuUCUUNIUHDL, 4/ 144 4/ 144
3E/ (gac)
H3 Hux yacoeé npakmuueckoil n0020MmoeKu 17 17
Ayoumopnuie 3anamus, BCETO 4ac. 51 51
B TOM YHCIIE:

nexuuu (JI), (qac) 17 17

mpakTH4eckue/ceMunapckue 3ansatusa  (I113),

(gac)

naboparopHsie pabdotsl (JIP), (vac) 34 34

KypcoBo#i npoekT (padora) (KII, KP), (uac)

9K3aMeH, (Jac) 36 36
Camocmoamenvnaa paboma, Bcero (4ac) 57 57
Buo npomesicymounoii ammecmayuu: 3a4er,
mudd. 3auer, skzamer (3auer, Hdudd. 3au, OK3. Ok3.
DK3.*¥%)

I "
IIpumedaHune: ~ kaHIMIATCKHIT 9K3aMeH

4. ConeprxaHue TUCIUILITHHBI
4.1. PacnpeneneHue TpyIOEMKOCTH AUCIMIUIMHEI IO pa3zeiaM U BUJAM 3aHATHH.
Paszesnbl, TEMbI AUCHUIUIMHEL U UX TPYJIOSMKOCTb ITPUBEICHBI B TabuuLe 3.

Ta6m/1ua 3 Pasnenm, TEMbI JUCHUITIJIMHBI, UX TPYAJOCMKOCThH

Pazzesnbl, TEMBI JUCIMIUTAHBL

Jlexuyu
(gac)

113 Jp KII CPC
(C3) ‘ (gac) ‘ (1ac) (gac)




Cemectp 6
Pa3znen 1. Benenue B OU3HEC-aHANUTUKY U OOJIbLINE
JTaHHbBIE
Tema 1.1. TeXHOJIOrMH aHAMTHKU JAHHBIX 3 10 15
Tema 1.2. MeTozbl O4UCTKH, TIPEA0OPAOOTKH 1
TpaHchopmau

Paznen 2. AHanuTHKa JaHHBIX low-code

Tema 2.1. VIMIIopT U3 NpOMBIIIIEHHBIX HCTOYHUKOB
JTAaHHBIX 6 8 15
Tema 2.2. TToqmozeny, NIPOEKTUPOBaHHUE O€3 TaHHBIX
Tema 2.3 Busyanuzanusi JaHHBIX

Paznen 3. [lpukiaansie 3aa41 aHATUTHKH OOJIBIINX
naHHbIX. BBenenue B anroputmel Data Mining
Tema 3.1 AccounaTiuBHBIE IpaBUIa

npou3BogHOro Komrnonenra. Hacnenosanue B Loginom. O6HOBIEHUE
U BOCCTaHOBJICHHE KOHQHTYPALIMU IPOM3BOHOTO y3JIa.
Tlepeomnpenenenne Npou3BOAHBIX y310B. Busyanuszatopsl B
MIPOU3BOJIHBIX KOMIIOHEHTaX. IIpoekTHpOBaHUE CBEPXY BHU3.
TIpoexTupoBanue 6e3 faHHbIX. [IpruMep: TPOEKTHPOBAHHUE MTOMOACIH
U1 pacdeTa cKuAKH. OrpaHIdeHus IPOSKTHPOBAHUS 6e3 TaHHBIX.
Tema 2.3. Busyanuzanus JaHHBIX

Busyanuzauus v 6usHec-ananuTuka. Lenan u 3anaun BU3yanusamuu.
Oransl Bu3yanu3anuu. Metopl Bu3yanu3anui. Busyanuszatop
Crarucruka. Busyanu3sarops! obuiero HazHaueHust. TaOaupl.
T'paduku. [narpammer. Kpyrossie quarpammsl. I'uctorpammsi.
Busyanuzatop "{uarpamma”. ClioxHbIE BU3yaIu3aToOpbl 0OIIEro
HazHadeHus. OLAP-ananu3. ['eorpaduueckue kaprol. Teriosbie
kapthl. [Inockoe nepeBo. JIuarpamma cesizeit. O61ako Teros.
Ily3pipproBas auarpamma. /luarpamma paccessuus. Busyanuszarop
OLAP-ky0.

Tema 3.2 Knacrepuzanus 8 16 27

Tema 3.3 Knaccuduxarnms

Tema 3.4 Perpeccust

Hroro B cemecTpe: 17 34 57
Hroro 17 0 34 0 57

[pakTuueckas MOATOTOBKA 3aKIIOYAaeTCs B  HEMOCPEACTBEHHOM  BBINOJHEHHU
0o0y4arolIMMKCS  ONPEJCNIICHHBIX  TPYIOBBIX  (yHKuUMil,  CBsI3aHHBIX C  Oymdyliei
npodecCHOHANBHOI ASSITENBHOCTBIO.

4.2. CogepxaHue pa3zelioB U Te€M JIEKIIMOHHBIX 3aHATHUI.
CopnepxaHue pa3eioB U TeM JICKIIMOHHBIX 3aHATHI PUBEACHO B Tabnuie 4.

Ta6Jmua 4— COL[Cp)KaHI/IC Ppa3gcsioB U TEM JICKIMOHHOT'O ITHMKJIa

3 Pa3zpen 3. IlpukianHbie 3aa41 aHATUTHKA OOJIBLINX JJAHHBIX.
Baenenue B anropurmsl Data Mining

Tema 3.1. AIropuT™M NOKCKA ACCOLMATUBHBIX MPABHIL.

Tema 3.2. Kiactepusaryst JaHHBIX.

Tewma 3.3. Knaccuduxkarps.

Tema 3.4. Perpeccust.

4.3. Tlpaktuueckue (CEMUHAPCKUE) 3aHITHS
TeMbl IPaKTHYECKUX 3aHATHI U UX TPYAOEMKOCTh [TPUBE/ICHBI B TA0IHIIE 5.

Ta6m/1ua 5— HpaKTI/I‘IGCKI/IC 3AHATUA U UX TPYJJOECMKOCThH

HOMCp pasacia Ha3zBanue u COACpIKaHUEC pa3/I€IOB U TEM JICKIIUOHHBIX 3aHATHI

1 Pasnen 1. Beenenue B OM3HEC-aHAIUTHKY U OOJIBIINE JTAHHBIC

Tema 1.1. TeXHONIOIMY QHATUTHKU JAHHBIX

Ananu3 nanHbIX. TexHonorum 6u3Hec-aHaMMTHKY. [IpuKIIaHbIe
3a1auy OU3HEC-aHANUTUKH. AHauTHYeckue miatdopmsl. COop 1
MHTErpaLys JaHHbIX. KOMIIOHEHTBI KOPIIOPaTHBHOM HH(OPMALIOHHOM
(abpuku. Cuctemsl ynpasienus JaHHbIMH. [IpeoOpa3oBaHne JaHHbIX.
Tema 1.2. MeTozbl OUHCTKH, IIPeR0oOpabOTKH U TpaHCHOPMALIUK
O01re cBeIeHHs 0 METOIaX OYUCTKH JaHHbIX. OIEHKa KayecTBa
naHHbIX. PuibTparys aaHHbIX. OOpaboTKa 1yOIMKAaTOB U
npotuBopeurii. OOHapyKEHHUE U HCKITIOYECHNE AaHOMANIBHBIX 3HAUCHHUH.
BoccTaHOBIICHHE MPOITYIICHHBIX 3HAYCHHU.

IoaroToBKa IaHHBIX B aHATUTUYECKHUX cucTeMax. Tpancdopmanus
JIAaHHBIX B aHAIUTHYECKHUX cucTeMax. KoMoHeHTb! «[ pynmupoBKay,
«Jlara u Bpems», «KBanToBanue», «Ckonp3siiee 0kHOY, «Kpocc-
Tabnuua». OCHOBBI PETYISPHBIX BEIpAKeHUH. CHHTAKCUC PETYIISIPHBIX
BbIpaxkenuii Perl.

W3 Hux Ne
Ne | Tewmsl npaktuueckux | Dopmbl npakTU4ecKuX | TpyAOeMKOCTb, |MPaKTUYECKOH |pa3aena
n/n 3aHITHI 3aHATHH (dac) MOJITOTOBKH, | JUCITUATI

(uac) JIUHBI

Y4eOHBIM IUIaHOM HE MPEyCMOTPEHO

Bceero

4.4. JlabopaTopHbie 3aHATHS
TeMmsl 1ab0paTOPHBIX 3aHATHI U UX TPYIOEMKOCTh ITPUBE/ICHBI B Ta0IHIIE 6.

Tabauua 6 — JIabopaTopHble 3aHATUS U UX TPYJOEMKOCTh

2 Paznen 2. Ananutyka faHHBIX low-code

Tema 2.1. UIMIopt U3 NpOMBIIUIEHHBIX HUCTOYHUKOB ITAHHBIX

V3en umnopra Excel-daiin. Hacrpoiika umnopra. Mcnons3oBanue
MOJKJIIOYEHHUS B ClIeHapuHu. Y3en umnopra basza nanubix. Busyanbhblit
unrepdeiic nmnopra. Umnopt ¢ nomoupio SQL. ITepemennsie B SQL-
3amnpoce. Urenue nepeMeHHbIX U3 BJ1.

Tema 2.2. TToamopeny, MPOSKTUPOBaHHUE O€3 TaHHBIX

ITpon3sBoansie KoMnoHeHTHL. [IpousBonnsle y3isl. Co3ganne

13 Hux Ne
Ne HanmenoBanue 1abopaTopHBIX padboT Tpynoewkocts, | npaxTiieckoii | pasnena
n/n (gac) MMOATOTOBKH, | JMCLHUII
(gac) JIUHBI
Cemectp 6
1 | OcroBsl pa6ots! B Loginom. Cuenapum. 2 1

DKCcnopT ¥ UMNOPT JaHHBIX. HacTpoiika
noptoB. Komnonents! Kanskymnsarop, ®unstp
ctpok, CopTupoBKa.

2 | Crpykrypusauus cueHapus — [logmonenu. 2 2
ITpoextupoBanue 6e3 JaHHBIX: IEPEMEHHBIC H
napamerpusanis. KoMnoHeHTsl




['pynnuposka, Yciosue, 3aMeHa.

Oo6oranienue nanueix: Ciausaue,
Coenunenue, Jlomonnenne, O0bennHEHNE.
Kommonentsr Jlata u Bpemsi, Tabmuua B
nepeMeHHble, KBaHnToBaHueE.

yeneBaemoctr (TKVY)

JHomamnee 3ananue (J3)

KontpousbHblie padbotsl 3a0unnkoB (KP3)

Busyanuzauus faHHBIX. AHaTUTHYECKAst
OTYETHOCTD.

[ToaroroBka K MpoOMEKyTOUHOM
arrecraryu (I1A)

20 20

Bcero: 57 57

DopMabHbI A3bIK TOMCKA U MAaHUILYJIALUH B
GOJIBIINX MAaCCHBAX JAHHBIX: PETyJIApHbIE
BBIPAKEHUS.

Tpanchopmanus ganubix. [IpakTudeckas
3aga4a | - baipHas CKOpUHTOBast KapTa.

[Ipon3BoAHBII KOMIIOHEHT MHOTOKPAaTHOTO
ncnoab3oBanus. [IpakTuueckas 3anava 2 —
AHanu3 4YeKOB B PO3HUYHOM CETH.

Ounctka u npenodpadorka. [Ipakrrueckas
3ajada 3 — O4ucTKa M HOpMaJIM3alusl.

5. TlepedeHb yueOHO-METOIUUECKOTO 00ECIICUCHNUS

JUISE CAMOCTOSTEIIbHOM pa60TI)I 06yqa}0mnxcs{ 10 JUCHUILINHE (MOIIy.IIIO)

YuyeOHO-METOIMYECKHE MaTepUaibl IJIsl CAaMOCTOATENbHOI paboThl 00y4aloIMXCcsl yKa3aHbl B

ma. 7-11.

6. TlepedeHb MEYATHBIX U ANEKTPOHHBIX YYEOHBIX U3IaHUM
Ilepeuenp neyaTHBIX M MEKTPOHHBIX YUCOHBIX U3/1aHUI NIPUBEAEH B Tabuume 8.

Tabnuia 8— [epeueHp MEYATHBIX H HJIEK

OHHBIX YYEOHBIX U3JaHUil

Konconmunanus ganueix. IMOopT gaHHbeIX U3
IIPOMBIIICHHBIX HCTOYHUKOB.

10

Data Mining: AccoruaTiBHbIC IPaBIIIA.
I'enepanus npaBui1, UHTEpIIpETALHS,
BH3YyaIM3alHsl PE3yIbTAaTOB.

11

Data Mining: Knacrepu3zanus. [Ipakruueckas
3a1a4a 4 - CerMeHTaNMs KIMSHTOB
TEJIEKOMMYHHKAIMOHHOI KOMITAaHUH.

12

Data Mining: Knaccuduxanusi.
[IpaxkTnueckas 3anada 5 — ABCu XYZ
aHam3

udp/
URL agpec

bubnnorpadpuyeckas ccpuika

Komiuects
0
SK3EMIUBIPO
BB
OuoIoTEKe
(kpome
3NIEKTPOHH
BIX
9K3EMILIIPO

B)

13

Data Mining: Perpeccus. IIpaktudeckas
3anayda 6 - [IporuozupoBanue Npoaaxu
00beKTa HEABHKHMOCTH Ha OCHOBE
JIOTHCTUYECKON PErpeccui.

Bceero

34

13

4.5. KypcoBoe mpoeKTHpoBaHHUE/ BHIIOTHEHHE KyPCOBOU PabOTEI

Y4eOHBIM IUIAaHOM HE HPEIyCMOTPEHO

4.6. CamocrosTesnbHas padoTa 00y4arOIIUXCst

Bunsr camoctositenbHOM paGOTLI " €€ TPYAOCMKOCTh IPUBC/ICHLI B Ta6J'II/II_IC 7.

Tabnuua 7 — Buasl caMoCTOSITENbHON paboThl U €€ TPYAOEMKOCTh

. Bcero, | Cemectp 6,
Bupn camocrositenbHON paboTh
qac Jac
1 2 3

M3ydeHue TeopeTHIecKoro MaTepuaia

20 20
quctmminabl (TO)
Kypcosoe npoektuposanue (KII, KP)
PacuerHo-rpaduueckue 3amanus (PI'3)
Beinonnenue pedepara (P)
IToaroroBka K TeKyIeMy KOHTPOJIIO 17 17

519.6/.8(T'YAII)
A 66

Anpaponos, Cepreit AjeKkcaHpOBHY.

Mopenu 1 MEeTOo/Ibl B CHCTEMAX
MOAJCPKKU MIPUHATHS PELICHUI :
yue6Hoe nocobue / C. A. AHIPOHOB ;
C.-Iletep6. roc. yH-T a9pOKOCM.
npubdopoctpoenus. - CII6. : U3n-Bo
I'VAIL 2008. - 176 c. : puc., Tadm. -
Bubnuorp.: c. 173 - 175 (54 naszs.). -
ISBN 978-5-8088-0374-9 : 70.00 p. -
TekcCT : HenmocpeACTBEHHBIN.

119

https://znanium.com/catalog/
product/2051477

I'puropses, A. A. Ilepenaua, xpaneHue
1 06paboTka 60bINX 00EEMOB
HaY4YHBIX JaHHBIX : yueOHOe mocodue /
A.A. I'puropses, E.A. Hcaes, I1.A.
TapacoB. — Mocksa : UHOPA-M,
2024. — 207 c. — (Boicuree
obpazopanue). — DOI
10.12737/1073525. - ISBN 978-5-16-
018850-8. - TexcT : AIEeKTPOHHBIH. -
URL:
https://znanium.com/catalog/product/20
51477 (nara obpamienus: 26.08.2023). —
Pexxum foctyna: mo moamnucke.




https://znanium.com/catalog/ Jleckogerlr, FO. Ananus 6oibmux
product/1027845 Habopos nanHbIX / FOpe Jleckoser,
Amnang Pamxapaman, xeddpu 1.
VYabman ; nep. ¢ anri. A.A.ClIMHKHHA. -
Mocksa : IMK Ilpecc, 2016. - 498 c. -
ISBN 978-5-97060-190-7. - Texcr :
97eKTpoHHBIN. - URL:
https://znanium.com/catalog/product/10
27845 (nara obpamenns: 26.08.2023). —
Pexxum focTyna: mo HOANKCKe.

Ne i/ HaunmenoBanue

1 DHUMKIIONEIHs 10 OU3HEC-aHATN3Y
https://wiki.loginom.ru/?_ga=2.204220440.988103975.1592928053-
409674285.1589973143

2 O6mienoctynasle Habopsl HaHHEIX Datasets https://www.kaggle.com/

9. MarepuanbHO-TeXHHYECKas 6a3a
CocraB  MarepualbHO-TEXHHYECKOW 0a3bl, HEOOXOOUMOW AJsl  OCYILIECTBIICHHUS
00pazoBaTenbHOTO Ipolecca o AUCIUIUINHE, TIPEJCTaBIeH B Tadauel2.

Tabuuna 12 — CocraB MaTepualibHO-TEXHHYECKOW 0a3bl

https://znanium.com/catalog/product/12 | Anxep, IO. I1. Craructudeckoe

32190 ynpasieHue npoueccamu. «bomnpiine
JaHHbIe» : yueOHoe mocobue / 10. I1.
Annep, E. A. Yepnsix. - Mocksa : U31.
Jom MUCuC, 2016. - 52 c. - ISBN 978-
5-87623-969-3. - TekcT : 2IeKTPOHHBIH.
- URL:
https://znanium.com/catalog/product/12
32190 (nata obpamenus: 26.08.2023). —
Pexxum noctyma: o moamucke.

Ne HaumenoBanue cocTaBHOM yacTu Howmep aynutopun
n/n MaTepHaIbHO-TEXHIYECKOH 0a3bl (1pr HEOOXOIMMOCTH)

1 MynpTuMeauitHas JISKIIMOHHAS Ay AUTOPUS

2 | KomnbloTepHslit kiacce

10. Ouenounsle cpescTBa Ui MIPOBEACHUS IPOMEKYTOUHOH aTTecTalui
10.1. CocTtaB OICHOYHBIX CPEACTBIA IPOBEICHUS IPOMEKYTOYHOH AaTTECTALNH
oOyJaromuxcs 110 JUCHUIINHE IpUBeIeH B Tabmune 13.
Tabnuia 13 — CoctaB OLIEHOYHBIX CPEJICTB ISl TPOBEJCHHUS IPOMEKYTOUHOH aTTecTaluu

7. TlepedeHb IIEKTPOHHBIX 00pPa30BaATEIBHBIX PECYPCOB
nH(POPMAIMOHHO-TEICKOMMYHUKAMOHHOI ceTu «HTepHeT»
IMepeuens JIEKTPOHHBIX o0pa3oBaTeIbHbIX pecypcoB MH(OPMALIUOHHO-
TENeKOMMYHUKALMOHHON cetH «VHTepHeT», HEOOXOOUMBIX JUIi OCBOCHMS JIUCLMIUIMHBI
npuBezieH B Tabnuie 9.

Buj npomexyTo4yHOIl aTTecTalnu ITepeueHb OIICHOUHBIX CPEJICTB

DK3aMeH Cnucok BOIPOCOB K 9K3aMEHY

Tabmuua 9 — IlepeyeHb 3JEKTPOHHBIX 00OpPA30BaTENbHBIX PECYpPCOB HMH(POPMAIIMOHHO-
TEJICKOMMYHUKAIMOHHO# cetn «HTepHeT»
URL anpec HanmenoBanue

https://help.loginom.ru/userguide/#loginom- | Loginom — pyKoBOJCTBO MOIb30BaTENs
%E2%80%94-rukovodstvo-polzovatelya

10.2. B kauecTBe KpUTEPUEB OLEHKH YPOBHA C(HOPMHPOBAHHOCTH (OCBOEHUS)
KOMIIETCHIMH O0YYaroIMMHUCS TMPUMEHsETCs S-0ajibHasi IIKana OLUEHKH C(HOPMHPOBAHHOCTH
KOMIIETCHIIMH, KOTopast npuBeeHa B Tabnuie 14. B TeueHne cemecTpa MOXKET HCIIOIb30BaTHCS
100-0amnpHas ~ miKana — MOJYJBHO-DEUTHHTOBOH  CHCTeMbl  YHHBEPCHTETa,  IIpaBHia
UCIIOB30BAaHUSI KOTOPOH, YCTAHOBJIEHbI COOTBETCTBYIOIINUM JIOKAILHBIM HOPMATHBHBIM aKTOM
I'YAIL
Tabauua 14 —Kpurepuu oueHKH ypoBHs cQOPMHUPOBAHHOCTH KOMITCTEHIIMI

OHCHKa KOMIICTCHIWH

8. IlepeueHp HMHPOPMALMOHHBIX TEXHOIOIHI
8.1. IlepedyeHp mnporpaMMHOro oOeClEUeHHs, HCIOJIB3yEMOr0 MpPH OCYLIECTBICHUU
00pa30BaTeNLHOTO Mpolecca M0 JUCLMILIHHE.
[epeuens ucOIB3yeMOro IPOrpaMMHOTO OOecIiedeHus NpezcTaBiieH B Tadiue 10.

Tabmmua 10— Iepeuens nmporpaMMHOTo oOeceueHUs

XapakTeprcTika chOpMUPOBAHHBIX KOMIICTEHIH
5-OajuibHasl IIKaa pAKTep bop Hi

Ne i/ HaumenoBanue

1 Amnanutndeckas mardopma Loginom. BecruatHas Bepcust 111 HEKOMMEPYECKOTO
ucnonb3oBanust Community https://loginom.ru/

— oOyuaromuiics TTyOOKO M BCECTOPDOHHE YCBOMJ IIPOTPaMMHBII
MaTepuar;

— YBEPEHHO, JIOTHYHO, IIOCJIEIOBATENIEHO U IPAMOTHO €T0 H3IIaraeT;

— ONMUPAsiCh Ha 3HAHHS OCHOBHOM M JOTIOJNHHTENBHOM JIMTEPaTyphl,

8.2. IlepeueHn HH(OPMAILIMOHHO-CIIPABOYHBIX CHCTEM,UCTIONb3YEMbIX npu
OCYIIECTBICHUH 00pa30BaTeIbHOTO MpPOLIecca MO JUCIHUILTNHE

[lepeuenp wHCMONB3yeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM IIPE/ICTABICH B
Tabmure 11.

Tabmuua 11— Ilepeuens MHPOPMALMOHHO-CIIPABOUHBIX CHCTEM

«OTJIAYIHOM J
GAUTCHOY TECHO TPUBS3BIBACT YCBOCHHbBIE HAyYHBIE MOJOXKEHHS C MIPAKTHYECKON
JIeSITEIIEHOCTBIO HAIIPABJICHHUS;
— yMeJi0 000CHOBBIBACT U apTYMEHTHPYET BbIIBUIAEMbIC UM HJICH;
— JIeNIaeT BBIBOJBI U 0000IIEHNS;
— CBOOOIHO BJIAJIEET CHCTEMOM CIICIHATH3UPOBAHHBIX MOHATHH.
— 00y4aroLUMIACs TBEPAO YCBOWII IPOrPaMMHBII MaTepuall, fpaMOTHO U
[0 CyHNIECTBY H3/araeT €ro, ONHMPascCh HAa 3HAaHHA OCHOBHOM
JIUTEPATYPBI;
— HE JIOITyCKAaeT CYIIECTBCHHBIX HETOUYHOCTEH;
«XOPOLLIO»

— YBSA3BIBACT YCBOCHHBIC 3HAHUS C TPAKTHYECKOH JESATEIBHOCTHIO
HAITPaBIICHHS;

— apryMeHTHPYET HayYHbIC ITOJI0KECHHS;

— JIeJIaeT BBIBOJBI U 0000IEHNS;

— BJIAJICET CUCTEMO CIICHATM3UPOBAHHBIX TIOHSTHH.

<Ga4YTCHO»




OrieHKa KOMIIETEHIN

XapakTepucTiKa c(hOpMHUPOBAHHBLIX KOMIIETCHIIANA
5-0ayutbHas IIKasa paKTep bopp

ACCOLIMAaTUBHBIX IIPAaBUJI. Meprum AaCCOLIMAaTUBHBIX ITPABUJI.
I/IHTepHpeTaHI/IH ACCOLIMAaTHUBHBIX ITPABUJI.

— o0yuaronuiicss yCBOMWJ TOJILKO OCHOBHOHM MpPOrpaMMHBIII MaTepual,
[0 CYyLIECTBY H3JIaraeT ero, OMHUPasch Ha 3HAHHMS TOJBKO OCHOBHOM
JIMTEPATYPHI;

— JIOIYCKaeT HeCYIECTBEHHbIE OIMOKH 1 HETOYHOCTH;

13

TpeboBanus K JaHHBIM. DOPMBI TPEACTABICHHS 1aHHBIX.
Tuner mwkan. MapopmaTuBHOCTS AaHHBIX. [IpencraBneHue
HaOopoB faHHbIX. OCOOEHHOCTH OOJIBIINX JIAHHBIX.

MK-9.Y.1

14

Ouncrtka manubix. OIleHKa KauyecTBa JaHHBIX. MeToabl
OIIEHKH Ka4ecTBa JaHHBIX. OUiIbTpanus JaHHBIX, 00paboTKa
yOIMKATOB U MPOTUBOpEUnid. BhIsiBIeHHE aHOMAIBHBIX
3HaueHud. CokpalieHue pa3sMepHOCTH JaHHbIX. CoKpaleHne
YHClia MPU3HAKOB U 3aIHCEH.

IK-9.Y.2

«YJIOBIIETBOPHUTEIBHO .

— UCTIBITBIBAET 3aTPYIHEHHs B NPAKTHYECKOM INPUMEHEHHH 3HAHWH
«3aUTEHO»

HaIpaBJICHUs;
— c11ab0 apryMeHTUpYeT Hay4HbIE TOJIOXKEHUS;
— 3aTpyaHsAeTcs B GOpMyIHPOBAHHUY BHIBOJOB M 0OOOIICHHUIA;
— YaCTUYHO BJIaJIEET CUCTEMOH ClelMaai3UPOBaHHbIX MOHITHHA.
—oOyuaromuiics He YCBOMJI 3HAUMTEIBbHOH 4YacTH IPOrpaMMHOIO
Marepuaa;
— JIOIyCKaeT  CYIIECTBEHHBIC OMMOKM W  HETOYHOCTH  IIpU

«HEYIOBJIETBOPHTEIBHOY .
paccMOTpeHuH npobJieM B KOHKPETHOM HaNpaBJIeHNH;

«HE 332YTEHO»

— HCTIBITHIBAET TPYJHOCTH B PAKTHYECKOM MPHMEHEHNUH 3HAHHH;
— HE MOXKET apryMEHTHPOBATh HAyUYHBIE MOJIOKEHHUS;
— He (HOpMYITUPYET BBIBOIAOB M 0000IICHHMIA.

10.3. TunoBsle KOHTPOJIBHBIE 3a7JaHUS WIIM HHbIE MaTepHaIbl.
Bormpocs! (3agaun) ams 3k3aMeHa IpeACTaBIeHbl B Tabauue 15.

Ta6nuua 15 — Bonpocs! (3a1aun) as1st 9K3aMeHa

15

Knacrepnsiii anann3. @opMabHOE ONUCAHUE AJITOPUTMA
KJacTepu3auu. TUIBI KIacTEepHBIX CTPYKTYp. Mephl
cxocTBa. MeTOIbl ONPEAENICHUs PACCTOSIHUS MEXKILY
kiacrtepamu. Vepapxudeckue MeTo/IbI KJIacTepU3aniy.
Aunroputmsl k-means u g-means. EM- kinactepuzanusi.
Krnacrepusanus KaTeropuaibHbIX JaHHBIX. AITOPUTM
CLOPE.

IK-9.Y .3

16

AHanuTHYECKas OTYSTHOCTD U BU3yaIn3anusd TaHHBIX.

I1K-9.B.1

17

AHcam011 Mozenelt B aHanuTHKe. [IprMep coBMecTHOTro
ucnoap3oBanus ABC u XYZ Mmoneneii ananuza.

I1K-9.B.2

18

AHanuTuueckasi upamMuaa aHanuTHKU. HCTpyMeHTbI

OCOoOCHHOCTH 33]]a4 HOBOT'O THIIA.

AHAJIMTUKU JaHHBIX. COBpeMCHHOﬁ IIOHATHUEC aHaJIM3a JaHHBIX.

IK-9.B.3

Bomnpocs! (3agaun) s 3auera / qudd. 3adera npeacTaBiaeHsl B Tadmune 16.

Tabnua 16 — Bonpocs! (3amaun) aist 3aueta / nudd. 3auera

Ne /it Ilepeuens Bompocos (3axa4) s 3a4era / iudd. 3auera

Kon
HHAWKaTopa

YueOHbIM IJIaHOM HE IIPEyCMOTPEHO

npezcTaBieHbl B Tabuie 17.
Tabauua 17 — IlepedeHp TeM sl KypcOBOTO NPOSKTUPOBAHHSI/BBIIOJIHEHHS! KYPCOBOW pabOThI

Ilepeuenp TeM M1 KypcOBOTO IPOEKTUPOBAHMUS/BBINONIHEHHS KypCOBOH pabOThI

Ne n/m [lepeuens Bompocos (3a1a4) U1 SK3aMEHA Kon
UHJMKATOpa
1 TexHonoruu Ou3Hec-aHaJIUTUKU U OOJIBIINE JaHHbIE VK-2.V.1
2 JKv3HeHHBIH UK aHATUTHYECKUX IpoekToB Big Data. OIIK-1.B.1
Wurerpauust, oroToBKa, OUYMCTKA, aHAIN3, HHTEPIPETALHSL.
Ocobernoctn 337124 ¢ Big Data.
3 AHaJMTHYECKHE IIAT()OPMEL OIIK-2.3.1
4 Texunonoruu KDD u Data Mining OIIK-2.V.1
5 TexHOI0ruY NOArOTOBKH JAHHBIX K aHAIHU3Y OIIK-2.B.1
6 TlonroroBka gaHHbBIX K aHanK3y. OCOOEHHOCTH JAHHBIX, T1IK-1.3.1
HAaKOIUIEHHBIX B KOMIaHusAX. DopMann3anys 1aHHBIX.
Metojpl cO0pa JaHHBIX.
7 OT4eTHOCTb U BU3yalu3alys JaHHbIX B aHATMTHYECKUX IK-1.V.1
wiatdopmax
8 AccouunaTtuBHble paBuia. Haznauenue. [lpumepsr IIK-1.V.3

Hcnonp30BaHys. ba3oBele moHATHA. MeToIbI TONCKa
ACCONMATHUBHBIX MPaBUI. METPUKH aCCOLMATUBHBIX ITPABHUIL.
MuTepnperanus accoMaTUBHBIX IPaBUII.

9 TlonroroBka AaHHbIX K aHanu3y. OCOOEHHOCTH JaHHBIX, I1K-7.B.3
HAaKOIUICHHBIX B KOMIaHusAX. DopMann3amys 1aHHBIX.
Mertobl cO6opa iaHHbIX. MEeTOoIbI ITPEe/l HOATOTOBKHU JIAHHBIX.

No /i [MpuMepHBIii epedeHb TeM AJI KypCOBOTO HPOSKTUPOBAHHUSI/BBIOIHEHHUS
- KypcoBOH paboThI
Y4eOHBIM IUTAHOM HE NPEAYCMOTPEHO
Bompocsl a1 npoBeneHHs IMPOMEXYTOYHOM AaTTeCTAlMM B BUJAE TECTHPOBAHUS

IpezcTaBieHbl B Taduie 18.

Tabnuia 18 — [IpumepHBIii nepedeHb BOPOCOB LISl TECTOB

10 TpeboBanus k JaHHBIM. DOPMBI IIPEICTABIEHHS JaHHbIX. I1K-9.3.1
Twuner wkan. MapopmaTuBHOCTh AaHHBIX. [IpencTaBienue
HabopoB naHHBIX. OCOOCHHOCTH OOJIBIINX JIAHHBIX.

Ne i/

IIpumepHBIii IepedeHb BOIPOCOB A7 TECTOB

Kon
MHAUKATOpa

Y4eOHbIM IJIAHOM HE ITPelyCMOTPEHO

11 Busyanusamus nanHbIX. Busyanusaropsl oomero HazHayenus | 11K-9.3.2
u cnennanusupoBanHble. OLAP-ananu3. BusyanuzaTopst
OLICHKHM KaueCTBa MOJINMPOBaHus. BusyanusaTopsl,
HMHTEepIpeTaly pe3yabTaToB aHanu3a. KoHuenuys aHanusa
nanHbix k. Teroku.

00y4eHust, IpecTaBIeHs! B Tabuuie 19.

Tabauua 19 — IlepeyeHb KOHTPOJILHBIX pabOT

Hepe'-ICHL TEM KOHTPOJIbHBIX pa60T 10 OUCHHUIIINHE 06yqa}01111/1xc51 3a0YHOM (1)OpMI>I

Ne i/t

IepeueHb KOHTPOJIBHBIX PabOT

12 AccouunaTtuBHble paBuia. Haznauenue. Ilpumepsr I1K-9.3.3
Hcnosb3oBanus. bazoBbie moHATHS. MeTO/Ibl IOKCKA

He npeaycmotpeno




10.4. MeToauueckue MaTepHabl, onpeaessomue MIPOLIEAYPBI OILICHUBAHMS
WHIMKATOPOB, XapaKTECPU3YIOUIMX JTambl (OPMUPOBaHHS KOMIIETCHILMII, COAep)Karcs B
JIOKAIBHBIX HOpMAaTUBHBIX akrax [ YAII, permamMeHTHpYyIOIMX HOPSOOK M IPOLERypY
MPOBECHUS TEKYILEro KOHTPOJISI yCIEBAEMOCTH U TIPOMEKYTOYHOW aTTECTALMH O00YYaIOIIUXCS
T'YAIL

11. Meroauueckue yka3aHus Uil 00ydJaronIUXCcs 110 OCBOCHUIO TUCIIUTIIIHHBI

11.1. Meroguueckne yka3aHus Ui OOy4arOmMXCS II0 OCBOEHHIO JIEKIHOHHOTO
Mmarepuana

OCHOBHOE Ha3HAuYCHHE JICKIMOHHOTO Marepuajia — JIOTHYECKH CTPOIHOe, CHCTEMHOE,
r1y0OKOe W SICHOE HW3JIOKeHHE yueOHOro marepuana. HasHaueHHe COBPEMEHHOH JIEKIIMH B
paMKax JUCLHUIUIMHBI HE B TOM, YTOOBI MOJYYHTh BCIO MH(OPMALHUIO MO TEME, & B OCBOCHHUHU
(yHIAMEHTAJbHBIX [POOJEeM AWUCLUUIUIMHBL, METOJOB HAy4YHOTO IIO3HAHMsS, HOBEHIIHX
JOCTXKCHUI HAay4YHOW MBICIH. B yueGHOM Tiporiecce JIEKIUs BBITIOIHSICT METOMIOIOTUIECKYIO,
OpraHM3alOHHYI0 U MH(GOPMAIMOHHYIO (GyHKIMHK. JIeKIus pacKpbIBaeT MOHATHHHBIN anmapaT
KOHKPETHOH o0yiacTH 3HaHUs, € NpoOJeMbl, JaeT LENbHOE MPEACTABICHHE O IMCLUILIUHE,
ITOKA3bIBAET B3aUMOCBSI3b C IPYTUMHU JTUCIUTLTHHAMU.

Ilnanupyemble pe3yabTaThl IPH OCBOCHHH 00YYAIOIUMUCS JCKIIMOHHOIO MaTepraia;

— TOJyYCHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHHUI, YPOBCHBb
KOTOPBIX OITpe/esIsIeTCs LeJICBOW YCTAHOBKOM K KaXJ10if KOHKPETHOI! Teme;

— MOJIy4eHHE OIbITa TBOPYECKON pabOThl COBMECTHO C MPEMO/IaBaTelieM;

— pasBuTHE NpPO(ECCHOHANBHO-ACIOBBIX  Ka4yecTB, JIOOBM K TpeaMery u
CaMOCTOSITEIEHOTO TBOPYECKOTO MbILILICHHSI.

—  TOsBJIEHHE HEOOXOAUMOTrO HHTEpeca, HEOOXOIUMOTO JUIsl CAMOCTOSITENNBHOM paboThI;

— TONyYeHHWE 3HAHHH O COBPEMEHHOM YPOBHE pa3BUTHs HAyKH W TEXHUKH U O
MIPOTHO3€ MX Pa3BHUTHS Ha OJrDKaiflme ros;

— Hay4UTHCSI METOAMYECKH 00pabarhiBaTh MaTepuai (BBLICIATH IJIABHBIC MBICIH H
MOJIOXKEHHs, TMPHXOJUTh K KOHKPETHBIM BBIBOAAM, MOBTOPSTH HX B  Pa3jIMuHbBIX
(hopmyITUpOBKax);

—  MOJy4eHHE TOYHOTO MOHMMAHHMS BCEX HEOOXOIUMBIX TEPMHHOB U MOHSATHH.

JlekiMoHHBIE MaTepuad MOXKET CONPOBOXAATHCS JIEMOHCTpAaled CilaiiioB U
WCTIOJIb30BAHUEM PAa3[aTOYHOTO MaTepuajia TPU TPOBEACHUHM KOPOTKHX JUCKyccHil 00
0COOEHHOCTSIX MPUMEHEHHS OT/ACIBHBIX TEMATHK 110 JUCLHIUINHE.

CrpyKTypa mpeaocTaBieHus JISKIIMOHHOTO MaTepHaa:

— BerynurensHas 4acTh onpeenseT Ha3BaHHe TEMbl, IUTaH U 1IEJIb JICKIHH;

— B ocHOBHOW wuacTH peanu3yercs COAEpKAHHUE TEMbl, BCE IJIABHBIC Y3JIOBBIE BOMPOCHI,
paccMaTpuBalOTCs MPUEMbl M TEXHOJOTHHM TEKYIIEH TeMbl C HPHUMEHEHHEM CpPEJICTB
Busyanu3aiu. Kaxaplii BOMpOC 3aKaHYMBAETCS KPAaTKMMH BBIBOJAMHM, JIOTHYECKH
MOJBOASLIMMHE CTY/ICHTOB K CIIEAYIOIIEMY BOIPOCY JICKIHH;

— 3akiounTesNbHAs 4acTh 0000IIaeT B KpPaTKuX (OPMYIHPOBKAX OCHOBHBIC WU JICKIHH,
JIOTMYECKH 3aBeplIasi ee KaK LeJOCTHOE PACCMOTPEHUE TEMBI.

11.2. Meronuueckue yka3aHusi Ui OOYYaroOIIMXCS IO BBIMOJHEHUIO J1a00paTOPHBIX
pabot

B xoae BbINONHEHMS J1a0OpaTOPHBIX PabOT OOYdYAIOIIUIiCS JOMKEH YyriyOuTh u
3aKpeIHTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJCTh COBPEMEHHOW METOAMKON M TEXHUKOMH
IKCIIEPUMEHTa B COOTBETCTBUH C KBaJIM(HUKAIMOHHOW XapaKTepHCTUKON oOydaromerocs.
Beinonnenue 1a00paTopHbIX pabOT COCTOMT M3 JKCIEPHMEHTAIbHO-MPAKTHYECKOH, pacuyeTHO-
AQHAIMTUYECKON YacTeil ¥ KOHTPOJIbHBIX MEPOIIPHUSITHH.

BeinonHeHne 1a00paTOpHBIX PabOT 00ydYarOUIMMCS SIBJISETCS HEOTHEMJIEMOW YacThIO
M3YyYCHHs MUCLUIUIMHBI, ONpEICIsIeMON y4eOHBIM IUIAHOM, M OTHOCHTCS K CPEICTBaM,
00€eCIIeUMBAIOIINM PELICHUE CIISIYIONMX OCHOBHBIX 33/1a4 00y4aroIerocs:

— npuoOpereHHe HABBIKOB HCCJICHOBAHMS IIPOLIECCOB, SIBICHHI U  OOBEKTOB,
H3y4aeMbIX B paMKax JaHHOM JIHCLHUILINHEL;

— 3aKpeIUICHHe, Pa3BUTHE M JETalM3alis TEOPETHYCCKHX 3HAHMM, MOJYYCHHBIX Ha
JICKLMSIX;

— TOJyYeHHE HOBOM MH(OPMAIIMH 10 U3y4aeMOU JUCLMILIHHE;

— nmnpuoOpereHHe  HAaBBIKOB  CaMOCTOSTENBHOW  paboTel ¢ J1abopaTOpHBIM
obopysoBaHUEM U pudOpaMu.

3ananue ¥ TpeOOBAaHNS K IPOBEICHHIO 1a00paTOPHbIX paboT
3agaHue Ha J1a0OpaTOpHYIO pabOTy BBIKJIAAbIBACTCS B JIMUHBIIL KaOMHET CTyJeHTa.

OOs3aTenbHBIME ~ MEPONPHUATHAMH  SIBISIIOTCS:  YCTAHOBKA  yKAa3aHHOTO  [POrPaMMHOTO
obecrieueHus], 3HAKOMCTBO CO CITPAaBOYHBIMU MatepuanaMu. JlaboparopHas paboTa BBINOJIHSAETCS
Ha KOMITBIOTEpax B ayIMTOPUSIX Kaeapsl UM Ha JIMYHBIX HOYTOYKaXx.

CrpykTypa u opMa 0T4YETa 0 JIab0paTOPHOI padboTe

Otyer 0 BBINOJHEHUH J1a00paTOPHOM pabOoThl TOKEH BKIIIOYATH CIICAYIOINE MO3UIIHN:
[IOCTAHOBKY 3aJaud, OMNHCAHHWE HCCICIYEeMOi MpEeJAMETHONH O00JacTH, MOLIArOBOE OMHCAHUE
TEXHOJIOTUH BBIMOJHEHUS ¢ HEOOXOJMMBIMU KOMMEHTapHsMH K pa3pabOTaHHOMY CLEHapuio
00paboTKK AaHHBIX, PE3yIbTAThl U BHIBOIBI.

TpeboBanus Kk 0HOPMICHUIO OTYETA O JIaDOPaTOPHOH paboTe

W3noxenue Texcra u odopmieHHe pabOThI CIIEAYeT BBHIIONHITH B COOTBETCTBUH C
TpeOoBaHUsAMH, TIpeacTaBieHHbIMU Ha caiite ['Y AIT https://guap.ru/regdocs/docs/uch

11.3. Meroauueckue yka3aHus Uil 00y4aroLUIMXCs 110 MPOX0XKICHUIO CaMOCTOSTEIILHOM
paboTsI

B Xxone BBIMOIHEHNS CAMOCTOSITENBHONW PabOTHI, 00yUYarONIUICS BBIIOJIHAET PadoOTy MO
3a1aHUI0 M IIPU METOJMYECKOM PYKOBOJCTBE IpEerojaBaTens, HO 0e3 ero HernocpenCTBEHHOTO
y4acTusi.

B mporecce BBINONHEHHST CaMOCTOSTENILHONW paboThl, y oOydvaromerocs (popMupyercs
Lesaecoo0pa3Hoe MIaHUPOBaHHE PabovYero BpEMEHU, KOTOPOE MO3BOJISIET UM Pa3BMBAaTh yMEHUs
7 HaBBIKM B YCBOCHMHM M CHUCTEMATH3alUH NPHOOPETaeMbIX 3HaHMM, 0OecredynBaeT BBICOKHIL
YPOBEHb YCIIEBa€MOCTH B II€pHOJ OOYYEHHs, IIOMOTaeT IIOJNYYHUTh HABBIKM IIOBBIIICHHS
PpOo(eCCHOHANTBHOIO YPOBHSI.

MeronuueckuMl ~ MaTepualiaMHi, — HANPaBIIOIIAMH  CaMOCTOSTENBbHYIO  pabory
00yYaIOUINXCSASBISIOTCS:

— y4eOHO-METOIUYECKUI MaTepHa 10 JUCIUIIINHE.

11.4. Meroauueckne yKa3aHus IS OOy4YarOUIMXCS IO MPOXOXKACHUIO TEKYIIEero
KOHTPOJISL YCIIEBAEMOCTH.

Texyuii KOHTPOJIb YCIIEBa€MOCTH NpeIyCMaTpUBaeT KOHTPOJIb KauecTBa 3HAHUU
00Y4arOLIMXCsl, OCYIIECTBIISIEMOr0 B TEUEHHE CEMECTPa C LIENbI0 OLICHUBAHUS XOZa OCBOCHUS
JUCIUTIIMHBL.

YUHUTBHIBAIOTCS CIEAYIOLIME IMO3ULMH: MOCEIICHUE JIEKIMH, OLEHKH, IOIYYeHHbIE IO
pe3yibTaTaM 3aIluThl JabOpaTOpHBEIX paboT, mocemaeMocTs. Bee nepedncieHHble moKa3aTenu
OLIEHMBAIOTCA B Oa/ulaXx, CYMMHPYIOTCS M SBJISIOTCS 0a30BOM OIIEHKOH IIpH IIPOBEICHUU
MIPOMEKYTOUHOM aTTECTAlUH.

11.5. MeTtonuueckue YKaszaHus 1JId 06yqa}0mnxcx 0 IMIPOXOKIACHUIO HpOMe)KyTO‘IHOﬁ
aTTeCTaluH.



IIpomexxyTouHass  arrectauusi  OOydYaroL[MXCS ~ NpPEAyCMaTpUBaeT  OLICHHBaHHE
MPOMEXYTOYHBIX M OKOHYATEJBbHBIX PE3yJIbTaTOB 00ydeHus mo aucuurmuinHe. OHa BKIIOYAET B
ce0s:

— o9k3aMeH — (GopMa OLCHKM 3HAHUH, MOJYYCHHBIX OOYYaIOIIMMCS B IIpoLecce
WM3yYCHHs BCEH IUCHUIUIMHBI WM €€ YacTH, HaBBIKOB CAMOCTOSTENBHON paboThl, CIIOCOOHOCTH
OPUMEHATh WX ISl PELICHHs IMPaKTHYECKUX 3ahady. DK3aMEH, KaK IPaBWIIO, TPOBOJUTCS B
MEpUOJ DK3aMEHAI[MOHHONW CECCHMM M 3aBepIIaeTcsi aTTECTAL[MOHHOW OLEHKOH «OTIMYHO,
«XOPOILO», KyJOBICTBOPUTEIBHOY, «HEYHAOBICTBOPUTEIHHO.

Jluct BHeceHUs! n3MEHEHHH B pabovyI0 MPOrpaMMy JHUCIUILTHHBL

Jlata BHeceHUs
M3MEHEHHH U
JIOTIOJTHEHHIA.

ITonmucek BHECHIETO
U3MCHCHUA

CojneprkaHne U3MEHEHUH 1 JOTOJHEHUH

JaTa n Ne

HPOTOKOJIA
3aceaHus
kadenpot

TMoamuce
3aB.
kadenpoit




