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AHHOTaIU

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

JlucunmnirHa HaneneHa Ha (JOPMHUPOBAHUE y BBITYCKHHKA CIIEYIOIINX KOMIETSHIINH:

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,
METO/IbI MATEMAaTHUECKOTO aHATN3a 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, H
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  CO3AaHUIO,  PEAAKTHPOBAHHIO
“H(MOPMAIMOHHEIX PECYPCOB H YIPABICHUIO HHPOPMALIMOHHBIMY PECYPCaMm»

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

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 (bosbiie gaHHbIe) 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 BbBIIONHEHUH 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, NOPOXKAAIONIMX 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 pabOThL, CAMOCTOATENbHAS Pad0Ta 00yJaoIEerocs.

[TporpamMMoil AUCUMILIMHBL 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 O0YUSHUS IO JUCLUIIIMHE

1.1. Uenu mpernogaBaHusi TUCLMILUTMHBI — IOJy4YeHHE 00YYAOUIMMHUCS HEOOXOIMMBIX
TEOPETHYECKUX 3HAHUI B 00JacTH aHanu3a OONBIIMX [aHHBIX, (OpMHpPOBaHHE yMEHHU W
HABBIKOB B PEIICHUH NPHKIAJAHBIX 3a1a4 OM3HEc-aHaIMTHKH 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 OIT BO.

B pesynbraTe M3ydeHMs: AMCLUIUIMHBI OOYYAIOIIMHCS IODKEH 00JaaTh CIEeAyIOUMU
KOMIETCHIMSAMHU WM UX 4acTAMH. KOMIETEHINH ¥ HHIUKATOPBI UX IOCTHIKEHHUS IPHBEICHBI B
Tabymne 1.

Tabnuna 1 — IlepeyeHb KOMIIETCHIMI W MHMKATOPOB WX JOCTHKCHUS

Kareropus (rpymma) 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

JIEHCTBYIOIINX
TIPaBOBBIX HOPM,
HUMEIOLINXCS
pecypcoB u
OTpaHUYCHUN

OIIK-1 Criocoben
NPUMEHSThH
€CTECTBEHHOHAYYHBIC
U O0OLICHH)KCHEPHBIC

3HAHMSA, METOBI
§ A OIIK-1.B.1 uMeTb HaBBIKH TEOPETHIECKOTO
MaTeMaTU4eCKOro

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 NPHHIMIBI 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

KOMIETEHINH MIPOrpaMMHBIX OIIK-2.VY.1 ymeTb JeMOHCTPUPOBATh
CpPEICTB, B TOM YMCIE | IOHUMAaHUE TIPUHIIUIIOB COBPEMEHHBIX
OTEYECTBEHHOTO UH(OPMALIMOHHBIX TEXHOJIOTHH U
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 IIPOM3BOJICTBA,
IPH PEIIeHHH 3a71a4 MpodheCCHOHATbHOM
JEATeNbHOCTU

0OIBIINX JaHHBIX

I1K-9.B.2 BnazgeTs npuemMamu pa3pabOTKU 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(OPMAIIMOHHBIX
CHCTEM; CETEBbIC POTOKOJIbI; OCHOBBI
COBPEMEHHBIX OIIEPAllMOHHBIX CUCTEM;
OCHOBBI COBPEMEHHBIX CHCTEM YIIPaBICHUS
0a3amMy JaHHBIX; METO/bI U HHCTPYMEHTbI

2. Mecro gucuumiuHsl B crpykrype OI1
JlucuuniarHa MOXXeT 0a3MpoBaThCs HA 3HAHUAX, PaHee MPUOOPETEHHBIX 00YYAIOIIMMHUCS

TIpU U3YYCHUH CICAYIOINX TUCIUIUINH
- «anaBneHHe JAHHBIMH,

— «Teopus BeposTHOCTEN M MaTeMaTH4eCKasi CTATUCTHKAY,

— «Teopus nudopMaunu, JaHHbIE, 3HAHU.

3HaHMs, TMOJYYEHHBIE INPU H3yYCHHWHM MaTepHala JaHHOW NUCHUIUIMHBI, MMEIOT Kak
CaMOCTOATEIIbHOE 3HAUCHUE, TAK U MOTYT MCIOJIb30BATHCS IIPU U3YyYCHUH APYTUX AUCHUIUINH:

— «MeTobI HCKYCCTBEHHOTO HHTEILICKTa,
— «Pa3paboTka 1 aHanu3 TpeOOBaHUIY.

3. OOBEeM U TPYyIOEMKOCTh TUCIUTIIHHBI
Jlannple 00 0o0mieM 00beMe JIMCUHUILIMHBI, TPYJAOEMKOCTH OTHACNIbHBIX BHIOB YueOHOM
paboThI IO TUCHUILTHHE (M pacipeeieHHe 3TON TPYAOEMKOCTH 110 CEMECTpaM) MPEACTaBICHbI B

Tabaue 2.

Tabauua 2 — O0BbEM U TPYAOEMKOCTb AUCLUIIINHEIL

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 [UIs IOJIb30BaTelel
HMH(POPMALIMOHHBIX CUCTEM
IIK-1.Y.3 ymMeTb HCHOJIB30BATh 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(OPMAIMOHHBIMH
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 BH3YaJIH3al[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 YHCIIE 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

TpynoemxocTh o
Bup yue6HO# paboThI Bcero ceMecTpam
Ne7
1 2 3
Oowasn mpyooemkocms oucyunIuHbl, 4/ 144 4/ 144
3E/ (uac)
H3 Hux uacoe npakmuyeckoil R0020MmosKu 5 5
Ayoumopnusle 3auamus, BCETO 4ac. 18 18
B TOM YHCJIE:
nekuuu (JI), (vac) 8 8
npaktuyeckue/cemunapekue 3anstus  (I13),
(uac)
naboparopHsie pabdotsl (JIP), (dac) 10 10
KypcoBo#i npoekT (padora) (KII, KP), (uac)
9K3aMeH, (Jac) 9 9
Camocmoamenvhas padoma, Bcero (dac) 117 117
Buo npomescymounoii ammecmayuu: 3ader,
nudd. 3auver, sk3amen (3auer, dudd. 3auy, DK3. OKk3.
DK3.*%)

P
IIpumeudaHune:  kaHAMIATCKHIT 9K3aMEH

4. ConeprkaHue TUCIUTUINHBI
4.1. Pacnpezenenue TpyA0EMKOCTH AUCUHUILUINHBI 110 Pa3/iesiaM U BUAAM 3aHSATHH.
Paznenbl, TeMbl IMCUMIUIMHBI U UX TPYJOEMKOCTB IIPUBE/ICHBI B TabnuIe 3.

Tabnuia 3 — Pa3yenbl, TeMbl TUCIHUIUIHHBL, X TPYJI0EMKOCTh

Pa3;[em>1, TEMBI JUCIATUINHBI

Jlexum
(gac)

13 JIP KII CPC
(C3) ‘ (gac) ‘ (gac) (gac)




Cemectp 7
Pasnen 1. Benenue B OM3HEC-aHANUTUKY U OOJIbLINE
JTaHHbBIE
Tema 1.1. TeXHOJIOrMU aHAIMTHKU JAHHBIX 2 2 25
Tema 1.2. MeTozbl O4UCTKH, TIPEA0OPAOOTKH 1
TpaHchopmau

Paznen 2. AHanuTHKa JaHHBIX low-code

Tema 2.1. VIMIIopT U3 NpOMBIIIIEHHBIX HCTOYHUKOB
JTAaHHBIX 2 2 25
Tema 2.2. TToqMozeny, NIPOEKTUPOBaHKUE Oe3 TaHHBIX
Tema 2.3 Busyanuzanusi JaHHBIX

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

Tema 3.2 Knacrepuzanus 4 6 67

Tema 3.3 Knaccuduxarnms

Tema 3.4 Perpeccust

Hroro B cemectpe: 8 10 117
Hroro 8 0 10 0 117

IpousBonusle komoHeHTHL. [IponsBoansle y3ubl. Co3naHue
MPOU3BOHOTO KoMIoHeHTa. HacinenoBanue B Loginom. O6HOBIeHNE
U BOCCTaHOBJICHHE KOHPHTYPALIMU IPOM3BOHOTO y3JIa.
ITepeonpenenenue NPOU3BOAHEIX Y31I0B. Busyanusatopsl B
MIPOU3BOJHBIX KOMITOHEHTaX. IIpoekTupoBanye cBepXy BHU3.
IpoextupoBanue 6e3 qaHHEIX. [IpuMep: IPOSKTHPOBAHUE ITOAMOICIIH
U1 pacdyeTa cKuaKH. OrpaHIdeHus IPOSKTHPOBAHUS 6e3 TaHHBIX.
Tema 2.3. Busyanusamus JaHHBIX

Busyanuzauus v 6usnec-ananutuka. Lenan u 3anaun BU3yanusammu.
Oransl Bu3yanu3anuu. MeTopl Bu3yanusanui. Busyanuszatop
Crarucruka. Busyanuszarops! o0uiero HasHaueHus. TaOIuIIbL.
T'paduku. [narpammer. Kpyrossie quarpammsl. ['ucrorpammsi.
Busyamuzatop "Inarpamma”. ClioxHbIe BU3yaIu3aTOPbl 0OIIET0
nasHaueHus. OLAP-ananus. ['eorpaduueckue kaptol. TernoBsie
kapTbl. [Tnockoe nepeo. narpamma cesseid. O6sako Teros.
Ily3pipproBas auarpamma. /luarpamma paccesiuus. Busyanuszarop
OLAP-ky®.

IIpakTuueckasd MOArOTOBKA 3aKJIIOYAETCS B  HEMOCPEACTBEHHOM  BBHIINOJHEHHU
00yualoIUMUCS ~ ONpPENENEHHbIX  TPYAOBBIX  (yHKIMH,  CBA3aHHBIX ¢  Oyxyumei
npodecCHOHANBHOI AeSATENBHOCTBIO.

4.2. CozepaHue pa3elioB U Te€M JIEKIIMOHHBIX 3aHATHUI.
ConeprkaHue pa3JeioB U TEM JICKIHOHHBIX 3aHATHII IPUBEACHO B Tabmuie 4.

Ta6J'II/II_[a 4— COL[Cp)KaHI/IC pa3aciioB ¥ TEM JICKIIMOHHOT'O IUKJIA

3 Pazpnen 3. IlpukiagHble 3ajauy aHATUTHKH OOJIBIINX JAHHBIX.
Baenenue B anropurmsl Data Mining

Tema 3.1. AIropuT™M NOKCKA aCCOLMATUBHBIX MPABHIL.

Tema 3.2. Kitactepusariyst JaHHBIX.

Tema 3.3. Kinaccudukanpms.

Tema 3.4. Perpeccusi.

4.3. Tlpaktuueckue (CEMUHAPCKUE) 3aHITHUS
TeMbl NPaKTHUSCKUX 3aHITHH U UX TPYA0EMKOCTb IIPHBE/ICHBI B TA0IHIE 5.

Tabnuia 5 — IlpakTHyecKye 3aHATH U UX TPYJJOEMKOCTh

HOMep pasaciia Hazpanue u COACpIKaHUEC pa3/IeiIOB U TEM JICKIIUOHHBIX 3aHATHI

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

Tema 1.1. TexHOJIOIMH aHAIMTHKH JTAHHBIX

Amnanu3 naHHbIX. TexHoIoruu OusHec-aHaMUTHKY. [IpuKiaaHbe
3a7a4n OM3HeC-aHATUTHKK. AHaauTHYeckue miardpopmsl. Coop u
HMHTErpaLys JaHHbIX. KOMIIOHEHTBI KOPIOPaTHBHON HH(POPMALHOHHON
(habpuku. Cuctemsl ynpasienus JanHbIME. [IpeoGpa3oBaHne JaHHBIX.
Tema 1.2. MeTozbl OUHCTKH, IPeL0oOpabOTKH U TpaHCHOPMALIUK
O01re cBeeHHs 0 METOIaX OYUCTKH JaHHbIX. OI[eHKa KayecTBa
naHHbIX. PuibTparys naHHbIX. O0paboTKa 1yOIMKATOB U
npotuBopeurii. OOHapyKEHHUE U HCKITIOYEHNE AaHOMANIBHBIX 3HAUCHUH.
BoccTaHOBIICHHE MPOITYIICHHBIX 3HAYCHU.

ToaroToBKa AaHHBIX B AaHANUTUYECKUX cucTeMax. Tpancdopmanus
JIaHHBIX B aHAIUTHYECKHUX cucteMax. KoMnoHeHThl «[ pynnupoBKay,
«[lara u Bpems», «KBanTOBaHUEY, «CKONB3sIIEEe OKHOY, «Kpocc-
Tabnuua». OCHOBBI PEryJSIPHBIX BhIpaxeHHUH. CHHTAKCUC PEryJIsipHBIX
BhIpaxkeHuii Perl.

W3 Hux Ne
Ne | Tewmsl npaktuueckux | dopmbl npakTH4ecKux | TpyAoeMKOCTh, |MPaKTUYECKOH |pa3aena
n/n 3aHITHI 3aHATHH (dac) MOJITOTOBKH, | JUCITUATL

(uac) JIUHBI

V4eOHBIM IIIAHOM He IPEAYCMOTPEHO

Bceero

4.4. JlabopaTopHbie 3aHATHS
Tembl 1a00pPaTOPHBIX 3aHITHH U UX TPYAOEMKOCTb IIPUBE/ICHBI B TAOIHIE 0.

Ta6uua 6 — JlabopaTopHble 3aHATHS U HX TPYJOEMKOCTh

2 Paszgen 2. AHanutuka JaHHbIX low-code

Tema 2.1. IMIOpT U3 IPOMBIIUICHHBIX HCTOYHUKOB TAHHBIX

V3en umnopra Excel-¢aiin. Hactpoiika umnopra. Mcnons3oBaHue
TIOJKJIIOUEHHUS B CIICHApHHU. Y3ea nmnopTta basa nannsix. Busyanbubrit
unTepdeiic umnopra. Ummnopr ¢ nomompio SQL. ITepemennsie B SQL-
3amnpoce. UreHne nepeMeHHbIX U3 BJ1.

Tema 2.2. [Toxmozenu, NpoeKTUpOBaHUE O€3 TaHHBIX

M3 Hux Ne
Ne HanmMenoBanue 1abopaTopHBIX paboT TpynoemKocT®, | mpakTHiecKoii | pasiena
n/n (gac) MOATOTOBKH, | JAHUCLUI
(gac) JIMHBI
Cemectp 7
1 | OcHoBsl pabotel B Loginom. CrieHapun. 1 1
Konconmunanus nanasix. IMnopr 1aHHbIX 13 1
POMBIIUICHHBIX HCTOYHHKOB.
3 | Data Mining: AcconaTUBHBIC IPABUIIA. 2 1 3
I'enepauus npaBui1, HHTEPHIpETALHUS,
BH3YaIHM3ALHs] PE3yIbTATOB.




4 | Data Mining: Knacrepu3auusi. [Ipaktrudeckast 2

3amada 1 - CerMeHTanus KIMEHTOB
TEIEKOMMYHHKAIMOHHOI KOMITAaHUH.

5 | Data Mining: Kiaccudukanus.

aHaJIn3

[IpaxkTnueckas 3anaua 2 — ABCu XYZ

6 | Data Mining: Perpeccus. IIpakruueckas
3anayda 3 - [IporuozupoBanue Npoaaxu

00BeKTa HCABM>KUMOCTH HA OCHOBEC
JIOTUCTUYECKOMN perpeccun.

Bceero 10

4.5. KypcoBoe npoekTrpoBaHKe/ BBINOTHEHHE KypCOBOM paboThI

Y4eOHBIM IIAaHOM HE IPEIyCMOTPEHO

4.6. CamocrosTesbHas padoTa 00y4arOIIUXCs

Bunsr camocTosiTenbHOM paGOTLI " €€ TPYAOCMKOCTb IPUBC/ICHLI B Ta6J'H/II_IC 7.

Tabnuua 7 — Buasl caMoCTOsITENbHON paboThl U €€ TPYAOEMKOCTh

. Bceero, | Cemectp 7,
Bupn camocTosiTenbHON paboTh
qac qac
1 2 3
M3yueHne TeopeTHIECKOTO MaTepHana
25
quctinHbl (TO)
Kypcosoe npoekruposanue (KII, KP)
PacuerHo-rpaduueckue 3amanus (PI'3)
Beinonnenue pedepara (P)
IToaroToBka K TeKylieMy KOHTPOIIO 25
ycneBaemoctH (TKY)
JomarmHee 3ananue (J13)
KonTponbsHble pabotsl 3a0unukoB (KP3) 17
IloaroroBka K MpOMeXyTOYHON 50
atrectaruu (I1A)
Bcero: 117 117

5. IlepeueHpb yueOHO-METOAUUECKOTO 0OECTICUEHUS

JUISL CAMOCTOSITEIILHON paboThl 00yUYarOLIUXCS IO TUCHHUILTHHE (MOIYJIIO)

y'-Ie6HO—MCTOL[I/I'-ICCKI/Ie MaTepuaibl A1 CaMOCTOSATEIIbHON pa6OTI>I 06yqa}0nmxcsl YKa3aHbl B

ma. 7-11.

6. IlepedyeHb MeYaTHBIX M 3JIEKTPOHHBIX YUEOHBIX U31aHUM

[epeueHpb neyaTHBIX U AIEKTPOHHBIX YUeOHBIX H3/IaHUH MPHUBE/ICH B Ta0muLe 8.
Ta6nuua 8— [lepeyeHp Me4aTHBIX U 3JCKTPOHHBIX YUEOHbBIX M3IaHUI

9K3EMILIIPO
B)
519.6/.8(T'YAII) Anpponos, Cepreit AeKcaHIpOBHY. 119
A 66 Mojenu 1 METOIbI B CHCTEMAX

MOAIEPKKU NPUHATHS PELICHUH
yueOHoe mocobue / C. A. AHAPOHOB ;
C.-Ilerep6. roc. yH-T a3pOKOCM.
npubopoctpoenus. - CII6. : U3n-Bo
I'VAIL 2008. - 176 c. : puc., Tadm. -
bubmmorp.: c. 173 - 175 (54 nazs.). -
ISBN 978-5-8088-0374-9 : 70.00 p. -
TeKCT : HemocpeaCTBEHHBIN.

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

I'puropses, A. A. Ilepenaua, xpaneHue
1 00paboTKa OONBIINX 00BEMOB
HAy4HBIX JAHHBIX : ydeOHOe nocobue /
A.A. I'puropses, E.A. Hcaes, I1.A.
TapacoB. — Mocksa : UHOPA-M,
2024. — 207 c. — (Bpicuiee
obpazosanue). — DOI
10.12737/1073525. - ISBN 978-5-16-
018850-8. - TekcT : 21MeKTPOHHBIH. -
URL:
https://znanium.com/catalog/product/20
51477 (nara obpautenus: 26.08.2023). —
Pexum goctyna: mo noamnucke.

https://znanium.com/catalog/
roduct/1027845

Jleckoser, FO. Ananu3 0onbInx
HabopoB naunbix / FOpe Jleckoser,
Amnann Pamxapaman, xeddpu .
VYabpmaH ; nep. ¢ auri. A.A.Ci1uHKHHA. -
Mocksa : JIMK Ilpecc, 2016. - 498 c. -
ISBN 978-5-97060-190-7. - Tekcr :
anekTpoHHbIA. - URL:
https://znanium.com/catalog/product/10
27845 (nata obpamenus: 26.08.2023). —
Pexxum mocTyma: 1mo moJicKe.

Hudp/
URL agpec

Bubnuorpaduueckas ccblika

Komyects
o
9K3EMILIIPO
BB
OndmoTexe
(xpome
JIEKTPOHH
BIX

https://znanium.com/catalog/product/12
32190

Annep, 1O. II. Cratuctuueckoe
ynpasienue npoueccamu. «bonpiune
JaHHbIey : ydeOHoe nocodue / FO. I1.
Annep, E. A. YepnsbIx. - Mocksa : 13n.
Jom MUCuC, 2016. - 52 c. - ISBN 978-
5-87623-969-3. - TekcT : 3MeKTPOHHBIN.
- URL:
https://znanium.com/catalog/product/12
32190 (nata obpamenus: 26.08.2023). —
Pexum nocTtyna: mo noamnucke.




7. TlepedeHb 3IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
HnH(pOPMaALMOHHO-TEIEKOMMYHUKAIIMOHHON ceTr «IHTepHeT»
Iepeuens JIEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcoB HH(POPMAIUOHHO-
TENIeKOMMYHUKALMOHHON ceTH «VIHTepHeT», HEOOXOMUMBIX JUIi OCBOCHMS JIUCLMUIUIMHBI
npuBesieH B Tabnuie 9.

Tabmuma 9 — IlepeueHp SIEKTPOHHBIX 00pa30BATENBHBIX PECYpCOB  HH(OPMAIOHHO-
TEJIEeKOMMYHUKAIIMOHHOHU cetu «HTepHeT»
URL agpec HaumenoBanue

https://help.loginom.ru/userguide/#loginom- | Loginom — pyKOBOACTBO MOJIB30BATEIL
%E2%80%94-rukovodstvo-polzovatelya

8. TlepedeHp MHGOPMALIMOHHBIX TEXHOIOTHIA
8.1. IlepeyeHp mnporpaMMHOTO OOCCIICUEHHs, HCIIOJIB3YyEMOr0 NpPH OCYLIECTBICHUU
00pa3oBaTeIHHOTO Tpolecca MO AUCIUILINHE.
[epeuenp KCIOIB3YEMOTO IPOrPAMMHOr0 oOecneueHus npezcrasieH B Tadiuie 10.

Ta6nuua 10— Iepeuenp nporpaMMHOro obecreueHus

Ne i/ HaumenoBanue

1 Amnanutndeckas miardopma Loginom. BecrutatHas Bepcust U1 HEKOMMEPYECKOTO

ucnonp3oBanus Community https://loginom.ru/

8.2. IlepeueHn HH(OPMALHOHHO-CIIPABOYHBIX CHCTEM,UCTIONb3YEMbIX npu
OCYIIIECTBICHUN 00pa30BaTENBHOTO MpoLiecca 110 JUCIUILINHE

Ilepeuenp wHCMONB3yeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM IIPEICTABICH B
Tabmure 11.

Tabauua 11— INepeyeHb MHPOPMALMOHHO-CIIPABOUHBIX CHCTEM

Ne i/ HaumenoBanue

1 DHUMKIONEHs 0 OU3HEC-aHAH3Y
https://wiki.loginom.ru/? _ga=2.204220440.988103975.1592928053-
409674285.1589973143

2 O6menoctynHble Habopsl HaHHEIX Datasets https:/www.kaggle.com/

9. MarepuansHo-TexHHYECKas Oa3a
CocraB  MaTepuaibHO-TEXHHYECKOH  0a3bl, HEOOXOMMMOH Il  OCYIECTBICHHUS
00pa3oBaTeNbHOTO Tpoliecca 0 AUCIUIUINHE, TPEACTaBICH B Tabnuiel2.

Ta6nuua 12 — CoctaB MaTepuaibHO-TEXHUYECKON 0a3bl

No HaunmeHoBaHMEe COCTaBHOW YacTH
/11 MaTepraIbHO-TEXHHYECKOH 0a3bl

Howmep ayautopuu
(TIpy HEOOXOAUMOCTN)

MynbTuMeanitHas JIeKINOHHAS ayAUTOPHUS

2 | KomnbloTepHslii Kitace

10. OueHoYHBIE CpeCTBa IS IPOBEACHUS IIPOMEKYTOUHOH aTTECTALNH
10.1. CocraB OIICHOYHBIX CpPEACTBIUIA IPOBEJICHUS IPOMEKYTOYHOW AaTTECTAINH
00y4aroIuxcs Mo AUCUHUIUIMHE NpUBe/IeH B Taduue 13.
Tabmuma 13 — CocTaB OIIEHOYHBIX CPEICTB ISl TPOBEACHUS IPOMEXYTOUYHOH aTTECTAINH

Bun HpOMC)KyTO‘IHOﬁ aTTCCTallun HepequL OLICHOYHBIX CPEACTB

| DK3aMeH | Cnucok BOIPOCOB K 9K3aMEHY

10.2. B KkadecTBe KpHTEpPUEB OLCHKH YPOBHA C(HOPMHUPOBAHHOCTH (OCBOCHHS)
KOMITETCHIMH OOYYaroIIMMHUCS TPUMEHsETCs S-0ajibHasi IIKaua OLUEHKH C(HOPMHPOBAHHOCTH
KOMIIETCHIIM, KOTopast nmpuBeAeHa B Tabnuie 14. B TeueHne cemecTpa MOXKET HCIIOIb30BaThCS
100-6ayutbHast ~ mIKajga ~ MOJYJIBHO-DEHTHHIOBOW  CHCTEMBl ~ YHHMBEpCHTETa,  IIpaBHia
UCIIOB30BAaHUSI KOTOPOH, YCTAHOBJIEHbI COOTBETCTBYIOIIUM JIOKAILHBIM HOPMATHBHBIM aKTOM
I'VAIL
Tabauua 14 —Kpurepuu oeHKH ypoBHsI CQOPMHUPOBAHHOCTH KOMIICTEHIIMI

Or1eHKa KOMIIETEHIIMH
5-0aJuibHast IKaa

Xapakreprcrrka c(hOpMUPOBAHHBIX KOMIICTCHIIA

— oOywaronuiicsi TIyOOKO M BCECTOPOHHE YCBOWJI IIPOTPaMMHBIN
Marepuait;

— YBEpPEHHO, JIOTHYHO, TIOCIIEJOBATEIBHO ¥ IPAMOTHO €T0 U3JIaracrT;

— ONMpasCh Ha 3HAHMS OCHOBHOH M JOIMOJHHUTEIBLHOW JIUTEPaTypBI,
TECHO NPUBS3HIBAECT YCBOCHHbBIE HAyYHBIE MOJOXXEHHS C NIPAKTHYECKON
JIeSITeIIEHOCTBIO HAIIPABIICHHUS;

— yMeJi0 000CHOBBIBACT M apTYMEHTHPYET BbIBUTAEMbIC UM HJICH;

— JIeJIaeT BBIBOJBI U 0000IICHNS;

— CBOOOIHO BJIAJIEET CHCTEMOM CIICIHATH3UPOBAHHBIX MOHATHH.

«OTJIMYHO»
«3a4YTCHO»

— o0yyaroumuiicss TBEpIO YCBOWJI MPOrPAMMHBIN MaTepual, rpaMOTHO
W, 10 CYyLIECTBY, H3llaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOM
JIUTEPATYPBI;

— HE JIOMYCKAeT CYIECTBEHHBIX HETOUYHOCTEH;

— yBS3BIBACT YCBOCHHBIC 3HAHUS C TPAKTHYECKOH JESATEIbHOCTHIO
HAITPaBIICHHS;

— apryMeHTHPYET Hay4YHbIC ITOJOKCHHS;

— JIeNIaeT BLIBOJBI U 0000IIEHNS;

— BJIAJICET CUCTEMON CICIHATM3UPOBAHHBIX TTOHSITHI.

«XOpOLIO»
<«Ga4YTCHO»

— 00yJaroIuicsl yCBOWII TOJIBKO OCHOBHOI HpOTpaMMHBIH MaTepHa,
[0 CYIIECTBY, M3JIaraeT ero, ONHpasch Ha 3HAHHS TOJBKO OCHOBHOM
JIUTEPATYPHI;

— JIOIyCKaeT HeCyIEeCTBCHHbIE OIMOKN 1 HETOYHOCTH;

— UCHBITHIBACT 3aTPYAHCHHS B IPAKTUYECKOM NPUMEHEHUH 3HAHUH
HAaIpaBJICHS;

— c1ab0 apryMeHTUPYET Hay4HBIC ITOJIOKEHHS;

— 3aTpyAHsIeTCs B ()OPMYJIHPOBAHHHU BBIBOJOB U 0000IICHNIA;

— YaCTHYHO BJIJICET CHCTEMOM CIIeNHAIN3UPOBAHHBIX MOHSATHIA.

«yIOBJICTBOPUTECIILHO»
«3a4YTCHO»

— 00yvarUMicsi HE YCBOWJ 3HAYMTENILHOM YacTH MPOrPaMMHOTO
Marepuaa;

— IONyCKaeT  CyNIECTBEHHBbIC OMMOKM W  HETOYHOCTH  IIpH
paccMOTpeHnH IpobIeM B KOHKPETHOM HaIllpaBJICHUM;

— UCHBITHIBACT TPYJHOCTH B IPAKTHIECKOM NIPHMEHEHNH 3HAHUH;

— HE MOKET apryMEHTUPOBATh HAY4HBIC MTOJIOXKCHHS;

— He GOpMYIHPYET BBIBOJIOB H 0000IICHHUI.

«HCYJIOBJICTBOPUTCIILHO»
«HE 3aYTCHO»

10.3. TunoBble KOHTPOJIBHbIC 3aaHUs MIIX HHbIE MATCPHAJIBL.
Bomnpocs! (3agaun) 1u1s 5K3aMeHa MpezcTaBieHbl B Tadmuie 15.

Tabnuua 15 — Bonpocs! (3a1a4un) Asst 9K3aMeHa

Ne /it Ilepeuens BompocoB (3a1a4) I SK3aMeHa Kon
WHUKATOpa
1 TexHonornyu OU3HEC-aHAIUTUKN U OOJIBIINE JaAHHBIE VK-2.V.1
JKu3HEHHBIH MK aHATMTHYECKHX MpoekToB Big Data. OIIK-1.B.1
Wurerpanusi, moAroToBKa, OYUCTKA, aHAIIM3, HHTEPIPETALHS.
Ocobennoctu 3anau ¢ Big Data.




AHnanuTuyeckue miarhopmMsl

OIIK-2.3.1

Texunosornu KDD u Data Mining

OIIK-2.V.1

HHMKaTOpa

TexXHOJOruu MOJArOTOBKU AAHHBIX K AHAJIU3Y

OIIK-2.B.1

YueOGHbIM IJIAHOM HE IIPElyCMOTPEHO

AN bW

TlonroroBka gaHHbIX K aHanu3y. OCOOEHHOCTH JaHHBIX,
HAaKOIUIEHHBIX B KOMIaHMAX. DopMann3amys JaHHBIX.
Merto bl cOOpa IAHHBIX.

IIK-1.3.1

7 OTYETHOCTD M BU3yalU3aLHsl JAaHHBIX B aHATUTHYCCKHUX
wiaTdopmax

IK-1.V.1

Ilepeyenp TeM [Jsi KypCOBOTO IPOEKTHPOBAHMUS/BBIMNOIHEHHS KypCOBOH pPabOThI
IpezcTaBieHbl B Taduie 17.
Ta6nuna 17 — [lepeyeHs TeM Uik KYPCOBOTO IPOEKTHPOBAHHUS/BBIIOIHEHHUS] KYPCOBOH pabOThI

8 AccouunaTtuBHble paBuia. Haznauenue. [lpumepsl
HcnoNb30BaHys. ba3oBele moHATHA. MeToIbI TonCcKa
ACCONMATHUBHBIX IPaBUI. METPUKH aCCOLMATUBHBIX ITPABHUIL.
Murepnperalys acCOLUATUBHBIX PABUIL.

IIK-1.Y.3

No /i IprumepHBIil HepeyeHb TeM 171 KypCOBOTO MPOEKTUPOBAHNUS/BBINIOTHEHNS
- KypcoBOii paboTEI

YueOHBIM [UIaHOM HE NPESYCMOTPEHO

9 TToaroroBka TaHHBIX K aHaJIn3y. Oco0eHHOCTH JaHHBbIX,
HAKOIJICHHBIX B KOMIIAHUAX. q)opManmaum JAaHHBIX.
MeTomant c60pa JTaHHBIX. MeTobt Ipea noAroTOBKU JaHHBIX.

IIK-7.B.3

Bompocsl s npoBeAeHHWs INPOMEXKYTOYHOH AaTTECTAllMd B BHIE TECTUPOBAHHS
npezcTaBieHsl B Tadiuie 18.

Tabnuia 18 — [IpumepHBbIi nepedeHb BOMPOCOB Uil TECTOB

10 TpeboBanust K 1aHHBIM. DOPMBI IIPEICTABICHHS JaHHBIX.
Tuns! wkan. UadpopmatuBHOCT JaHHBIX. [IpencraBieHue
Ha0opoB JaHHbIX. OcOOCHHOCTH OOJIBIINX JTAHHBIX.

I1K-9.3.1

Kon

Ne i/ TIpuMepHbIli IEpeueHb BOMPOCOB ISl TECTOB
pumep P P t HMHAUKATOpa

Y4eOHBIM ITAHOM HE MPEAYCMOTPEHO

11 Busyanuzauust naHHbIX. Buzyanuszatopsl o011ero Ha3Ha4eHHst
u crierpanuuposanHbie. OLAP-anamm3. Busyanuszaropst
OLIEHKH Ka4yecTBa MOJICIMpoBaHus. Busyanusaropsl,
MHTEpPIIPETALUN Pe3yIbTaToB aHamM3a. KoHuenmus aHaimsa
naHHbix Jhx. TeioKH.

I1K-9.3.2

IlepedeHb TeM KOHTPOJBHBIX PabOT MO AMCHMIUIMHE OOYYarOUIMXCs 3a04HON (HOPMBI
00y4eHust, pecTaBIeHs! B Tabuuie 19.

Ta6nuia 19 — [lepeyeHb KOHTPOJIBHBIX PAOOT

12 AccouuaTuHble npasuia. Hasnauenue. IIpumepst
UCIIONB30BaHus. ba3oBele monATHA. MeTozbl ToHcKa
aCCOLMATUBHBIX MPaBUI. METPUKH aCCOLMATHBHBIX IPABUIL.
Hurepnperaliys acCOLUATHBHBIX MTPaBUIL.

I1K-9.3.3

13 TpeboBanus K 1aHHBIM. DOPMBI IIPEICTABICHHS JaHHBIX.
Tuner wkan. MadopmatuBHOCTh AaHHBIX. [IpencTaBneHue
Ha0opoB JlaHHbIX. OcOOCHHOCTH OOJIBIINX JTAHHBIX.

IIK-9.V.1

14 Ouncrtka gansbeix. OneHKa KayecTBa JaHHBIX. MeTOoIbl
OLIEHKM Ka4yecTBa JJaHHBIX. DuibTpanus JaHHBIX, 00paboTKa
yOJIMKATOB U TPOTUBOPEYHii. BhIsSBICHHE aHOMAaTBHBIX
3HageHni. CokparieHue pasMepHocTH AaHHbIX. COKpaleHne
YHUCIIa MPU3HAKOB U 3aITHCEH.

IIK-9.Y .2

15 Kiacrepnsiii ananms. @opMansHOe onucaHue alropuT™Ma
KJacTepu3anyy. TUIBI KIaCTEPHBIX CTPYKTYp. Mepbl
cxo1cTBa. MeTo/IbI OTIpeIeNICHNs] PACCTOSHUS MEXKITY
KJactepami. Mepapxudaeckue MeTo Il KJIacTepU3alyu.
Aunroputmsl k-means 1 g-means. EM- knacrepusanusi.
Kiacrepusanus kareropuanbHbIX JaHHBIX. AJITOPUTM
CLOPE.

IIK-9.Y .3

Ne n/n [epeueHb KOHTPOJIBHBIX PadOT

1 Komnonent Brinosnnenue y3na.

2 Kommnonent [{uki.

3 BHeniHre KOMIOHEHTHI U OUOJIHOTEKH.

4 Tpancdopmanus 1aHHBIX.

5 Komnonent I'pynnupoBka.

6 Komnonenr Jlata u Bpewms.

7 KommoHeHT a71st CBSI3M HECKOJIBKUX Ha00poB AaHHBIX CiusiHUE.

8 KommoHeHT 115t CBSI3M HECKOJIBKUX HA0OPOB NAaHHBIX JloNOIHEHNE TaHHBIX.

9 KommoneHT a71st CBsI3M HECKOJIBKUX Ha0opoB naHHBIX CoeMHEHME.

10 KommoHeHT 15t CBsI3M HECKOJIbKMX HabopoB AaHHbIX OO0beiMHEHHE.

11 Komnonent KBantoBanue.

12 Komnonent Ckoib3siiee OKHO.

13 Kommonent Kpocc-tabanma.

14 MMIopT U3 MPOMBIIICHHBIX UCTOYHHUKOB JIAHHBIX.

15 IToamoten, MpoeKTUPOBaHNE Oe3 TAHHBIX.

16 Co3/1aHHE TAKETOB.

17 ®dopManbHbIi A3bIK TTOUCKA 1 MAHUITYJSILHUN B OOJBIINX MacCHBaX JaHHBIX:
PETYIISIPHBIC BEIPAKCHUSI.

16 AHanuTuyeckas OTYETHOCTh M BU3YaJIM3alHsl JAHHBIX.

I1K-9.B.1

17 Ancam6au Moenel B ananutke. [IpraMep coBMecTHOro
ucnosnbzoBanus ABC u XYZ mozeneit aHanusa.

I1K-9.B.2

18 AmnanuTryeckas nupaMuaa aHaTMTHKU. HCTPpyMEHTBI
AQHANIUTHKY JaHHBIX. COBPEMEHHOE MOHSTHE aHAIN3a JaHHBIX.
Oco0CHHOCTH 3a7]a4 HOBOT'O THIIA.

I1K-9.B.3

Bompocs! (3agaun) ms 3adera / audd. 3adeTa npeacTaBiIeHsl B Tadmuie 16.
Ta6nuua 16 — Bonpocs! (3aaun) st 3a4era / nudd. 3auera

Ne /it | [epeuenp Bonpocos (3a1a4) st 3adera / nudd. 3auera

Kon

10.4. MeToauueckue MaTepHabl, oTnpeesonue MIPOLETyPHI OLIEHUBAHHUS
WH/IMKaTOPOB, XapaKTEPU3YIOLMX OTarbl (OPMUPOBAHHS KOMIICTCHLHMI, COJepKarcs B
JIOKAIBbHBIX HOpPMAaTWUBHBIX akTtax [ YAII, permaMeHTHpYONMX MOPSIOK M HPOLERypY
MIPOBEJCHUS TEKYIIEro KOHTPOJISl yCIIEBAEMOCTH M IPOMEKYTOYHOM aTTecTalnl 00y4aroInXcs
T'VAIL

11. Meroauueckue yka3aHus Ui 00y4aroIMXCsl IO OCBOCHUIO TUCLUTLIHHBI

11.1. Meroguueckue yKka3zaHds /sl OOy4YarOUIMXCS MO OCBOCHHIO JICKIIHOHHOTO
Marepuana.




OCHOBHOE Ha3HAYCHHE JICKIIHOHHOTO MaTephajia — JIOTHYECKH CTPOMHOE, CHCTEMHOE,
r1y0oKOoe M SICHOE H3JIOKEHHE y4eOHOro Mmarepuana. HasHaueHHE COBPEMEHHOM JIGKLHMH B
paMKax AMCLHUILUIMHBI HE B TOM, 4TOOBI HOJIYYUTh BCIO HH()OPMALMIO [0 TeMe, a B OCBOCHHH
(byHIaMEHTAIBHBIX POGJIEM [UCUHMIUIMHBL, METOJOB HAYYHOTO [O3HAHMS, HOBEHIIHNX
JOCTIDKCHHII Hay4HO!H MbICIH. B yueOHOM mpomnecce JEKIus BBIIOIHIET METO0JI0THYECKYIO,
OpraHM3alMOHHYI0 U HH)OPMALMOHHYI0 (YHKIHH. JISKIMs PacKpbIBAaeT HOHSTUMHBIN anmapar
KOHKPETHOH 06JyacTi 3HaHus, ¢€ MpoOJeMbl, 1aeT LEIbHOE IPEICTAaBICHHE O IMCLMILIMHE,
[I0Ka3bIBaeT B3aUMOCBSI3b C APYTMMH [MCLUIUIHHAMIL.

IlnaHUpyeMble Pe3yIbTaThl IPH OCBOCHHH 00YYaOIMMKCS JCKIMOHHOTO MaTepHaIa;

— TIIOJyYeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aHMOCBSI3aHHBIX 3HAHMii, YPOBCHb
KOTOPBIX OHPEAEIIETCS LIeJIEBON YCTAHOBKOM K Ka)KJ0i KOHKPETHOII TeMe;

—  IIOJTyYeHHE OIIbITa TBOPUYECKOIT pabOTHI COBMECTHO C IIPEIO/aBaTeNIeM;

— pasButHe OPOGECCHOHAIBHO-JCIOBBIX ~ KAa4yeCTB, JIOOBM K  IPEAMETY |
CaMOCTOSITEIEHOTO TBOPYECKOTO MBIIILICHHS.

— IOsIBJICHHE HEOOXOJUMOr0 HHTEpeca, HEOOXOAMMOTO ISl CAMOCTOSITENIEHOMN PaboThl;

— TIIOJNyYeHHE 3HAHWIl O COBPEMEHHOM YDOBHE pPa3BUTHsI HAayKH W TEXHHKH H O
NPOTHO3€ UX Pa3BUTHs Ha OIIKAMIINE TOIBI;

— HayYHMTBbCSI METOAMYECKH 00padarbiBaTh MaTephall (BBIACIATH IVIABHBIC MBICIH H
[OJIOKEHHsS, IPUXOAUTh K KOHKDPETHBIM BBIBOJAM, MOBTOPATH WX B  Pa3JIHYHBIX
(bopMyIHpOBKax);

— IOJyYeHHe TOYHOTO ITOHUMAHHUsI BCEX HEOOXOMMMBIX TEPMUHOB H ITOHSTHIL.

JICKIIMOHHBI ~ MaTephall MOXKET COHNPOBOXIAThCS JEMOHCTpamued CclaiijoB o
HCIIOJB30BAHAEM Pa3faToOYHOr0 Marepuaja MpPH M[POBEACHHH KOPOTKHX JHCKYCCHH 00
0COOEHHOCTSIX IIPUMEHEHHS OT/ICJIBHBIX TEMATHK 10 TUCLUILIMHE.

CrpyKTypa MpefocTaBlIeH s ICKIHOHHOTO MaTepHaa:

— BerynurenbHas 4acTb ONpPEAEIseT Ha3BaHHE TEMBI, [UTaH U LENb JICKLHH;

— B 0CHOBHOI 9acTH peann3yercst CoAep)KaHNue TEMbl, BCE IIABHBIE Y3JI0BBIC BOIPOCHI,
paccMaTpuBAIOTCS MPHEMBI M TEXHOJOTHH TEKyIeH TeMbl ¢ NPUMCHEHHEM CPEICTB
BU3yanu3alud. Kaxaplii  BONPOC — 3aKaHYMBACTCS  KPaTKUMH  BBIBOZAMH,  JIOTHYECKH
MOJIBOSIIIINMHE CTY/ICHTOB K CIICAYIOLIEMy BOIIPOCY JICKIIHH;

— 3akmounTenbHas YacTh 0000MmaeT B KPAaTKUX (HOPMYJIMPOBKAX OCHOBHBIC HICH
JICKLIUH, JIOTHYCCKH 3aBEpLIasi e¢ KaK LEJIOCTHOE PACCMOTPEHHE TEMB.

11.2. Meroauueckue yka3aHus Ui OOY4YaroIMXCsl 110 BBIIOJIHEHMIO J1a0OPaTOPHBIX
pabor

B xoae BBINONHEHHS J1a0OpaTOPHBIX PabOT OOydYAIOIIUiiCSs JOMKEH YyriyOuTh u
3aKpEIHUTh 3HAHMS, NPAKTUYCCKHE HABBIKHU, OBIIAJETh COBPEMCHHOW METOIMKOH M TEXHUKOU
9KCIIEPUMEHTa B COOTBETCTBUM C KBAJIM(PHMKALMOHHOHW XapaKTePUCTUKOI oOydaromierocs.
BsInonHeHHe J1a00paTOPHBIX PabOT COCTOHMT M3 SKCIEPUMCHTAIIBHO-IPAKTHYECKOH, pacueTHO-
AQHAJUTUYECKOH YacTel U KOHTPOIBHBIX MEPONPUATHIL.

BeinonHenne 1a0opaTopHbIX PabOT 00y4aroLIMMCs SIBISETCS HEOTHEMJIEMOW YacThIO
H3YYCHHS NUCLUIUIMHBL, OLpEAensieMOd y4eOHBIM IUIAHOM, M OTHOCHTCS K CpEICTBaM,
00€eCreunBaIOIMM PEIICHUE CIEeAYIONIMX OCHOBHBIX 33a1a4 00y4aromerocs:

— InpuoOpeTeHHEe HABBIKOB HCCICIOBAHMS IIPOLECCOB, SBICHHH U  OOBEKIOB,
U3Yy4aeMbIX B paMKax JJAHHOM AMCLUIUINHBL;

— 3aKpeIUICHHE, PAa3BUTHE M JIETAIM3AlMS TEOPETHYECKMX 3HAHWH, IOJMYYSHHBIX Ha
JICKLHSX;

— TOJyYeHHE HOBOH MH(OPMALMH 10 U3yYaeMOH JUCLUILIMHE;

— mpuoOpeTeHHe  HaBBIKOB  CaMOCTOSTENbHOH  paboThl € Ja0OpaTOPHBIM
00opynoBaHIEM U IPHOOPaMHL.

3ananue u TpeOOBaHUS K IPOBEACHUIO J1a00PATOPHbIX PadoT

3agaHue Ha J1a0OpaTOpHYKO pabOTy BBIKJIAAbIBACTCS B JIMUHBIN KaOMHET CTyJeHTa.
OO0s3aTeNbHBIME ~ MEPOIPHUATHAMH  SIBISIIOTCS:  YCTAHOBKA  yKAa3aHHOTO  HPOrPaMMHOTO
obecrieueHns, 3SHaKOMCTBO CO CIPaBOYHBIMH MaTepuanaMu. JlabopaTopHasi paboTa BBIOIHIECTCS
Ha KOMITBIOTEpax B ayIUTOPUSIX Kadeaphl MK HA INYHBIX HOYTOYKaXx.

Crpykrypa 1 hopma oTdeTa 0 1ab0paTopHoit pabote

Ot4eT 0 BBINOJIHEHUH JIAOOPATOPHON pabOThI TOMKEH BKIIOYAThH CIICAYIOIINE TO3UIIHH:
MOCTAHOBKY 3a/Iaud, OIMMCAHHE MHCCIEAyeMOM MpeAMETHOM OOIACTH, MOIIArOBOE OIMCAHUE
TEXHOJIOTHHM BBIMOJHEHUS ¢ HEOOXOJMMBIMH KOMMEHTapHsIMH K pPa3pabOTaHHOMY CIIEHAPUIO
00pabOTKH TaHHBIX, PE3YJILTATHI H BBIBOJIBL.

TpeboBanus k oGopMIIEHHIO OTYETA 0 J1a00PaTOPHOI paboTe
W3noxenue Texcra u odopmieHHe pabOThI CIEAYeT BBHIIONHITH B COOTBETCTBUH C
TpeOOBaHUAMH, TpecTaBlIeHHBIMU Ha caiite ['Y AIT https://guap.ru/regdocs/docs/uch

11.3. Meroauveckue yka3zaHust s O0yJaOIMXCs O MPOXOKACHUIO CAMOCTOSTEIbHON
paboTsI

B xo/ie BBINOJHEHUS] CAaMOCTOSITENILHON pabOoThI, 00y4Yaromuiicss BBITOIHACT paboTy MO
3aIaHHUI0 M [PH METOANYECKOM PYKOBOJCTBE MPEIOaBaTensi, HO 6e3 ero HemocpeACTBEHHOrO
ydacTusi.

Jnst oOyuaromuxcs 1o 3a04HOM (opMe OOyueHHs, caMOCTOsTeNIbHAs padoTa MOXKeT
BKJIFOUATh B ce0sl KOHTPOJIBHYIO paboTy. 3aaHus NpecTaBieHbl B Tabuuie 19.

B mporecce BBINONHEHHSI CaMOCTOSTENILHOW paboThl, y oOydvaromerocs (popMupyercs
1enecoo0pasHoe IIaHUPOBaHUE Paboyero BpeMEHH, KOTOPOe IO3BONSET UM Pa3BUBATh YMEHHS
U HaBBIKM B YCBOCHHM M CHCTEMATH3alMU MPHUOOPETAEMBbIX 3HAHHUH, 00eCreYrBaeT BBICOKHUIA
YPOBCHb YCIIEBAEMOCTH B MEPUON OOYYCHHsS, IIOMOraeT IIOIyYWTh HABBIKM MOBBIICHHS
PO(eCCHOHANTBHOTO YPOBHSI.

MeToMuecKUMH ~ MaTepuajaMM,  HAIpaBISIONMMH  CaMOCTOSTENbHYIO — padoTy
00yYarOUINXCSASBISIOTCS:

—  y4eOHO-METOMUECKHUI MaTepual 0 JUCIHUILIHHE;

—  METOJMYECKHE YKa3aHMS [0 BBIMOJIHEHHIO KOHTPOJIBHBIX paboT.

11.4. Meroauueckne yKa3aHus JUIs OOy4YarOUIMXCS 10 TPOXOXKACHUIO TEKYIIEero
KOHTpOJISL YyCIIEBAEMOCTH.

Texyuii KOHTPOJIb YCIIEBaEMOCTH NpeIyCMaTpUBaeT KOHTPOJIb KauecTBa 3HAHUH
00y4aromuxcsi, OCyIIECTBISEMOr0 B TEUEHNE CEMECTpa C IIEIbI0 OICHMBAHUS XO/a OCBOCHUS
JCLMILTHHBIL.

YUHUTBIBAIOTCS CNEAYIOIME MO3UIMHM: aKTHBHOE B3aMMOJCHCTBUE C NpPENojiaBaTeieM B
IIEPUOJ CAaMOCTOSATEIBHON pabOTHI, ITOCEIIEHNE 3aHATHH BO BPEMsI CECCHU.

11.5. Meroanveckue yka3aHus ISl OOy4aIOIMXCs MO HMPOXOXKICHHIO MPOMEKYTOIHON
aTTECTAIVH.

Ilpomexyroynass ~ arrecrauusi  OOydYalOIIMXCS  MPEAyCMAaTPUBACT  OLICHWBAHHE
MPOMEXYTOYHBIX ¥ OKOHYATENBHBIX PE3yJbTaTOB 00y4YeHHs MO qucuuiuinHe. OHa BKIIIOYACT B
celst:

— 9Kk3aMeH — (opMa OIEHKH 3HAHHH, IOJYYCHHBIX OOYYaIOIIMMCS B IIpOLECcCe
W3y4eHHs] BCSH JMCLMIUIMHBI MM €€ YaCTH, HABBIKOB CAMOCTOSITENILHOW paboThl, CIOCOOHOCTH
NPUMEHATh MX [UISl PEIICHHs NPAKTHYECKMX 3ajad. DK3aMeH, KaK MPaBHIIO, MPOBOAUTCS B
MEepHOJ JK3aMEHAI[MOHHOW CECCHM M 3aBEpLIAeTCsl ATTECTALMOHHON OLIEHKOW «OTINYHON,
«XOPOLLIOY, KYIOBJIETBOPHTEIBHOY, KHEYAOBIETBOPHTEIBHO.



Jluct BHECEeHMs! H3MEHEHHUH B pabOvyr0 IPOrpaMMy JTUCILMILUTHHBI

JlaTa BHECEHHS
M3MEHEHUH 1
JIOTIOJTHEHHH.

TTonmuce BHECIIETO
U3MCHCHU

ConeprkaHue U3MEHEHHH U JIOTIOIHEHU

Jlata u Ne

MIPOTOKOJIA
3ace[aHus
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