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AHHOTaIU

JucuumivHa «Bosplike AaHHBIE» BXOAUT B 00pa3oBaTEIbHYIO HPOrpaMMy BBICIIETO
oOpa3oBaHMsi — TNporpamMMmy OaxanaBpuaTa IO HAIPABICHUIO IOJTOTOBKH/ CIEHUATbHOCTH
09.03.02 «MHdopmalmoHHbIE CHCTEMBI M TEXHOJOIMNWY» HarpaBieHHOCTH «HpopMalmoHHbIE
TEXHOJIOTHUH B MEMANHIYCTpum». JluciuIuiinHa peaausyercs kadeapoit «Ned2y.

JlucunmnirHa HaneneHa Ha (JOPMHUPOBAHUE y BBITYCKHHKA CIIEAYIOIINX KOMIETSHIINI:

VYK-2 «CniocobeH ompeaensth Kpyr 3aad B paMKax [OCTaBICHHOW LIEJM U BHIOUpATH
OIITUMAJIBHBIE CIIOCOOBI UX PELICHHUS, UCXOIS U3 JCHCTBYIOMIUX MPABOBBIX HOPM, MMEIOIIMXCS
PECYPCOB U OTpaHUYEHUID

OIIK-1 «CrocoOeH TMPUMEHSATh €CTECTBEHHOHAy4YHbIE U OOLICHH)KCHEPHBIC 3HAHUS,
METO/Ibl MATEMaTHYECKOTO aHAIN3a U MOJICIIUPOBAHHSI, TECOPETUUECKOTO U IKCIIEPUMEHTAIBHOTO
UCCIIEIOBAHUS B TPO(ECCHOHAIBHON e TEeIbHOCTI»

OIIK-2 «CnocoGeH HOHMMAaTh NPUHLUIBL PabOThl COBPEMEHHBIX HH()OPMALMOHHBIX
TEXHOJIOTHH M TPOTPAMMHBIX CPEACTB, B TOM YHCJIE OTEUYSCTBEHHOTO IPOU3BOACTBA, U
UCIIONIB30BATh UX MPH PELICHNUH 3a/1a4 MPO(ECCHOHAIBHOM IeATEeNbHOCTH)

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

[IK-9 «CnocobeH NpOBOAUTH aHAJMTHYECKOE HCCIENOBaHHE C IPUMEHEHHEM
TEXHOJOTUH OOJBIIMX NaHHBIX, 0A3UPYIOLIMXCS B TOM YHCIE Ha METOJaX HCKYCCTBEHHOTO
UHTEJUIEKTa»

ConepxaHue JUCLUMIUIMHBL OXBaThIBaeT KpPyr BOIPOCOB, CBS3aHHBIX C OCHOBHBIMHU
HaNpaBlICHUSIMH B 00JNacTH OONIBIIMX JAHHBIX: METOJAMU KOHCOJNHMIALMH M TpaHCchopMaruu
OOJNBIINX AAaHHBIX, OYUCTKH M npenoOpaboTku, nHTEIekTyaipHbiM (Data Mining) aHamuzom
nansbix (OITK-1). Big Data (Bonbiume 1aHHbIe) pacCMaTpUBAIOTCS KAK TEXHOJIOTHS HOATOTOBKU
JNAHHBIX  CBEPXOOJBIIOr0, HEHPEPHIBHO BO3PACTAIOMIETO 00BbEMa, PpACHONOKEHHBIX B
pacmpeieieHHbIX (haiiIoBbIX CUCTEMaX M FOTOBBIX K aHanu3y metofamu Data Mining u 6usHec-
AQHATUTUKH.

[lpu BbIMOJHEHHH 1a0OPATOPHBIX PabOT HCIOJB3YEeTCs aHalnuTHYecKas Imiardopma
Loginom, BHecéHHas B peectp poccuiickux nporpamm (OITK-2). Loginom sBisiercs low-code
iaTGOopMOi ISl peasi3alii BCeX aHAJIUTUYECKUX MPOLIECCOB: OT UHTErPALlMH M HOATOTOBKU
JIAHHBIX 10 MOJAENUPOBAHUS, PAa3BEPTHIBAHUS M BU3YAIM3ALMHU, YTO MO3BOJSIET CHOPMHPOBATH
mpakTuueckue — npodeccuoHanbHble  HaBbikn  anHaimmza  (I1K-9),  monenupoBaHws,
MIPOTOTHNHPOBaHM HMH(pOpManMoHHBIX mponeccoB u cucrem (ITK-1). PaccmarpuBarorcs
NpUMepbl HCTOYHUKOB, NOPOXKAAIONIMX OOJIbIINE JaHHbIE: KIMSHTCKUE TPAH3aKIMU POSHUYHBIX
TOProBBIX CeTel, MOOWIIbHBIC YCTpOICTBa, OAaHKOBCKME MAaHHBIC. VCCiemyloTcss MeTOAbl H
ITOPUTMBI PELLICHUs] OCHOBHBIX 33/1a4a aHan3a 00JIbIINX JaHHbIX: Kiaccudukaims, perpeccus,
KJiactepusanusi, accoruarupuble npasuia (OITK-1).

B mpouecce 0ocBOoeHMsI AMCLUMIUIMHBI MPOJOIDKACTCS (HOPMUpPOBAHUE YHHUBEPCAIbHON
komnereHunn YK-2 npu BbIOOpE ONTHMAlbHBIX CIIOCOOOB PEIISHHUS MOCTABICHHBIX 3a1ad ¢
YUYETOM UMEIOLIHUXCS PECYPCOB U OTPaHUYESHHH.

[penogaBanue IUCLMIUIMHBL IPEAyCMaTpUBaeT clieayionme (OpMbl OpraHU3aLHu
y4eOHOro mpoliecca: JIEKIHH, 1a00paTopHble pad0ThI, CAMOCTOSATENbHAs paboTa 00y4aroIIerocs.

[MporpamMMoil AUCHHUILIMHBL NPELyCMOTPEHBI CICAYIOUIUE BHIbI KOHTPOJS: TEKYIHH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAsSI aTTECTAlUs B JopMe IK3aMeHa.

OOuiasi TPyA0EMKOCTh OCBOCHHSI JHMCIMIUIMHBI COCTABISsIeT 4 3a4eTHBIX eIUHMIBI, 144
yaca.

SI3bIK 00y4YEHHS IO JUCHHUIUTUHE «PYCCKHN.

1. IlepeueHb IUIAHUPYEMBIX PE3YJIBTATOB O0YUSHUS IO JUCLUIIIMHE

1.1. Uenu mpernogaBaHusi TUCLMIUTMHBI — IOJy4YeHHE 00YYAOUIMMHUCS HEOOXOIMMBIX
TEOPETHYECKUX 3HAHUI B 00JacTH aHanu3a OONBIIMX [aHHBIX, (OpMHpPOBaHHE yMEHHU W
HABBIKOB B PEIICHUH NPHUKIIAHBIX 3a1a4 OM3HEC-aHAJIMTHKHU B acniekre Big Data

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

1.3. TlepeuyeHb Iu1aHUPYEMBIX PE3yJIbTATOB 00YUYEHHMS 110 JUCLUILIMHE, COOTHECEHHBIX €
IUIAaHUPYEMBIMH pe3ynbTaTamu ocBoeHust OIT BO.

B pesynbraTe M3ydeHMs AMCLUIUIMHBI OOYYalOIIMHCS IODKEH 00JalaTh CIEAYIOUMU
KOMIETCHIMSAMHU WM UX 4acTAMH. KOMIETEHINH ¥ HHIUKATOPBI UX IOCTHIKEHHUS [PUBEICHBI 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 HEOOXOIUMO 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
MaTeMaTH4eCKOro

Ob6uienpodeccroHanbHbIe 1 3KCIIEPHUMEHTAIBHOTO UCCIIC0OBAHUS
aHaM3a U

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

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 3324 TPOPECCHOHANBHOM

Ob6uienpodeccroHaNbHbIE | TEXHOIOTHN 1 JIeATENBbHOCTH

KOMIETEHIUH MIPOrpaMMHBIX OIIK-2.VY.1 ymeTb JeMOHCTPUPOBATh
CpPEICTB, B TOM YUCIE | IOHUMaHUE TIPUHIIUIIOB COBPEMEHHBIX
OTEYECTBEHHOTO UH()OPMALIMOHHBIX TEXHOJIOTHH 1
MIPOU3BOJCTBA, U [POrPaMMHBIX CPE/ICTB, 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 OTEYECTBEHHOT'O IIPOU3BOJICTBA,
IPH PEIIeHHH 3a/1a4 PpodheCCHOHATEHOM
JEATeNbHOCTU

TIK-1 Cniocoben
BBIMOJIHATH PaOOTHI
10 CO3JaHUI0

TIK-1.3.1 3HaTh apXUTEKTYpy, yCTPOHCTBO
1 QyHKIMOHHPOBaHHE HH(HOPMALMOHHBIX
CHCTEM; CETEBbIE POTOKOJIbI; OCHOBBI
COBPEMEHHBIX OIIEPAllMOHHBIX CUCTEM;
OCHOBBI COBPEMEHHBIX CHCTEM YIIPaBICHUS
0a3zamMu JaHHBIX; METO/bI U HHCTPYMEHTbI

2.  Mecto auctumianHbl B cTpykType Ol

JlucuuniarHa MOXXeT 0a3MpOBaThCs HA 3HAHUAX, PaHEee MPUOOPETEHHBIX 00YYaIOIIMMHUCS
[PU U3YYCHUH CICIYIOUINX AUCLHILIHH:

— «YmpaBlieHUE TaHHBIMUY,

— «Teopus BeposTHOCTEN 1 MaTeMaTH4eCKasi CTAaTUCTHKAY,

— «Teopus nudopmannu, JaHHbIE, 3HAHU.

3HaHUS, MOJNYYCHHBIC TPHU H3YYCHHH MarepHaia JAHHOW JWCLMIUIMHBI, MMEIOT Kak
CaMOCTOSATEIbHOE 3HAYCHHE, TAK K MOTYT HUCIIOJIB30BAThCS MIPU M3yUCHHHU JIPYTUX JUCLUILIINH:

— «MeTo/1bl HCKYCCTBEHHOT'O HHTEIUICKTa,

— «Pa3paboTka 1 aHanu3 TpebOBaHUI».

3. OOBEeM H TPYIOEMKOCTh TUCHIUTLIHHBI
Jlannple 00 00mieM 0oO0beMe JMCLUHUILIMHBI, TPYJAOEMKOCTH OTACIbHBIX BHIOB Y4eOHOM
paboThI MO AUCHHUILTMHE (M pacipeeieHHe 3TON TPYAOEMKOCTH 110 CEMECTpaM) MPEACTaBIICHbI B
Taduuie 2.

Tabnuia 2 — O0beM U TPYAOEMKOCTh JHUCLHUIITHHBI

IIpodeccronansubie J1s1 cOOpa U OpraHM3aLiy XPaHSHHUS
pod (MozxmbuKanum) u A P P 1 P
KOMIIETEHLIUH OOJIBIIMX TaHHBIX
COIIPOBOXKJICHUIO
TIK-1.Y.1 ymets pa3pabaTbiBaTh
MH(POPMAIIMOHHBIX .
cneTeM JOKYMEHTAIIMIO JUTs IOJIb30BaTeel
MH(OPMALIMOHHBIX CHCTEM
IIK-1.Y.3 ymMeTb HCHOJIB30BATh AITOPUTMBI
aHanu3a O0OJbLINX JAHHBIX U
MHTEPIPETALMH OJYyYEHHBIX Pe3yJIbTaTOB
TIK-9.3.1 3HaTh TeopeTH4ecKue u
MIPUKJIAIHBIE OCHOBBI aHAIN3a OOJIBIINX
JIAHHBIX; THIIBI aHAJIN3a OOJIBIINX JaHHBIX,
BUJIbI AHAJTUTHKU
I1K-9.3.2 3HaTh METO/BI HHTEPIPETALINN 1
BU3YaJIM3allMU OOJBLINX JAHHBIX
T1K-9.3.3 3HaTh METOBI
HMHTEIJUICKTYaIbHOTO aHaJIN3a JaHHBIX
TIK-9.Y.1 ymeTs npoBOAUTH aHATU3
I1K-9 Cnocoben Y poBon
OOJIBIINX JAHHBIX; OCYLIECTBISTH
MPOBOIMTD
HMHTETPAIHUIO U IPeodpa3oBaHUe TaHHbBIX B
aHAIUTHYECKOE
x0/ie paboT 1Mo aHaMK3y OOJBLIMX JaHHBIX
HCCIIEIOBaHUE C
I1K-9.Y.2 ymeTb Npou3BOJUTH OYUCTKY
NPUMEHEHHEM
. J@HHBIX 1711 IPOBEICHHS aHAJIMTHIECKUX
Ipodeccronanbubie TEXHOJIOT Uit aGor
KOMIIETEHLIUH OOJIBIIIMX JAQHHBIX, p

0a3upyIOIUXCs B
TOM YHCIIC Ha
MeTonax
HCKYCCTBEHHOT'O
HHTEIUIEKTa

I1K-9.Y.3 ymeTsb pematsb 3a1auu
Kiaccu(uKaIuu, KiacTepu3aiui,
perpeccuu, NPOrHO3UPOBAHMUS, CHIKCHUS
Pa3sMEpHOCTH U paHXHPOBAHUS JAHHBIX
T1K-9.B.1 B1ageTh HaBLIKAMU MOATOTOBKH
oT4eTa MO pe3yIbTaTaM aHATUTHIECKUX
paboT ¢ HCIOIb30BaHNEM TEXHOJIOTHI
OONBIIMX JAHHBIX

I1K-9.B.2 BnazeTs npuemMamu pazpaboTKH U
OIIEHKH MOJICJTH OOJBIINX JaHHBIX
T1K-9.B.3 B1ageTh ONBITOM HCIIOIL30BAHUS
aHanm3a OOJIBIINX TAHHBIX, B TOM YHCIIE C
NPUMEHEHHEM METOJI0B HCKYCCTBEHHOTO
HHTEIUIEKTa

TpynoemxocTs o
Bun yue6HO# paboThl Bcero ceMecTpam
Ne6
1 2 3

Oowasn mpyooemkocms oucyunIuHbl, 4/ 144 4/ 144
3E/ (gac)
H3 Hux yacoe npakmuueckoii 0020Mo8KU 13 13
Ayoumopnpvle 3anamus, BCEToO yac. 51 51
B TOM YHCIIE:

nexuuu (JI), (qac) 17 17

nmpaxkTH4eckue/ceMunapckue 3ansatusa  (I113),

(gac)

naboparopHasle pabotst (JIP), (dac) 34 34

KypcoBoii npoekT (pabota) (KII, KP), (dac)

9K3aMeH, (Jac) 36 36
Camocmoamenvhas padoma, Bcero (dac) 57 57
Buo npomesxcymounoii ammecmayuu: 3ader,
nudd. 3auer, sk3ameHn (3ager, udd. 3auy, DK3. OK3.
DK3.*¥%)

o =
IIpumeuanue:  kaHIMIATCKHIT 9K3aMEH

4. Conep:kaHue TUCIUILITHHBL
4.1. Pacnpenenenue TpyI0€MKOCTH AMCLUILIUHBI 10 pa3enaM U BUAAM 3aHATHH.
Paszesnbl, TEMbI AUCHUILIMHEL U UX TPYJIOSMKOCTb ITPUBEICHBI B TabuuLe 3.

Ta6m/1ua 3 Pasnenm, TEMbI JUCHUITIIMHBI, UX TPYJOCMKOCThH

Pasnernsl, TeMbl THCUHIUIHHBL Texmmm 13 P KII CPC
i (4gac) (C3) (4ac) (gac) (gac)
Cemectp 6
Pasnen 1. BBeneHue B OU3HEC-aHATUTHKY U OOJIbIINE
JIaHHBIE
Tema 1.1. TeXHOIOIUY aHAIUTUKA JAHHBIX 3 10 15

Tema 1.2. MeTozbl OUHCTKH, IPER0OPAOOTKH 1
TpaHchopMauu




Pa3znen 2. Ananurtika nanusix low-code
Tema 2.1. IMIIOPT M3 NPOMBILIIEHHBIX HCTOYHUKOB

JaHHBIX

Tewma 2.2. ITogMozeny, pOEeKTUPOBaHHE Oe3 TaHHBIX

Tema 2.3 Busyanuzauusi JaHHBIX

Paszpen 3. [IpukianHbie 3aa41 aHATUTHKA OOJBIINX
naHHbIX. BBenenue B anropurmel Data Mining
Tema 3.1 AccounaTiBHBIE IpaBUIIa

Tema 3.2 Knacrepuzanus
Tema 3.3 Knaccuduxanms
Tema 3.4 Perpeccust

Hroro B cemectpe:

17 34 57

Tema 2.3. Busyanuzanus JaHHBIX

OLAP-ky0.

Busyanuzauust u 6usHec-ananuTuka. Lenan u 3anaun BU3yanusammu.
Oransl Bu3yanu3anuu. MeTopl Bu3yanusauni. Busyanuszatop
Crarucruka. Busyanuszarops! obmiero Ha3HaueHus. TaOIuIbL.

T'papukn. Tuarpammel. Kpyrossie quarpammsl. I'ucrorpammsi.
Busyanmuzatop "{uarpamma”. ClioxHbIE BU3yaIu3aToOpbl 00IIEro
nasHaueHus. OLAP-ananus. ['eorpaduueckue kapthl. TernoBbie
kapTbl. [Tnockoe nepeo. Jnarpamma cesseid. O6sako Teros.
Ily3pipproBas auarpamma. /luarpamma paccessaus. Busyanuszarop

Hrtoro 17 0 34 0 57

IIpakThyeckas mox
00y4aroIUMHCS

ONPEACIICHHBIX

FOTOBKA 3aKIIOYaeTCsi B  HEMOCPEACTBEHHOM  BBINOJHEHUU
TPYAOBBIX  (YHKIMH,  CBA3aHHBIX ¢  Oynxymiei

HpO(bCCCI/IOHaHLHOﬁ HACATCIBHOCTBIO.

4.2. Copeprxanue pas,

JICJIOB U TEM JICKIIMOHHBIX 3aHATHH.

CopnepxaHue pa3eioB U TeM JICKIIMOHHbIX 3aHATHI PUBEACHO B Tabnuie 4.

Ta6nuua 4 — Copepxanue pas

JICJIOB M TEM JICKIIMOHHOTO IIMKJIa

3 Pa3zpen 3. IlpuknanHble 3aja4i aHATUTHKA OOJIBLINX JAHHBIX.

Baenenue B anropurmsl Data Mining

Tema 3.2. Kiactepusaryst JaHHBIX.
Tema 3.3. Knaccuduxkarpms.
Tema 3.4. Perpeccust.

Tema 3.1. AIropuT™ HoHMCKa acCOIMAaTUBHBIX ITPaBUIL.

4.3. Ilpaktnueckue (CEMHHAPCKUE) 3aHATUSL

TeMbl IPAKTHYECKUX 3aHATHI U UX TPYAOSMKOCTh [TPUBE/ICHBI B TA0IHIIE 5.

Ta6nnua 5— HpaKTH‘IeCKI/IC 3aHATHS U UX TPYJAOCMKOCTh

Howmep paznena

Hazpanue u conepixanue pa3ziesioB U TeM JIEKIIUOHHBIX 3aHSATHH

1

Pasnen 1. Beenenue B OU3HEC-aHAIUTHKY U OOJIBLINE TAHHBIC

Tema 1.1. TexHOJIOIMH aHATUTHKH JTAHHBIX

Ananu3 nanHbIX. TexHonorum Ou3Hec-aHaMMTHKY. [IpuKIIaHbIC
3a7a4n OU3HeC-aHATUTHKK. AHaauTHYeckue miarhopmsl. Coop u
MHTErpalys JaHHbIX. KOMIIOHEHThI KOPIIOPaTHBHOM HH(OPMALIOHHOM
(abpuku. Cuctemsl ynpasieHus JaHHbIME. [IpeoOpa3oBaHue JaHHBIX.
Tema 1.2. MeTozbl OUHCTKH, IPeR0OPaOOTKH U TpaHCHOPMALIUK
OO0uire cBeIeHNs 0 METOIaX OUMCTKH JaHHbIX. OleHKa KauecTBa
naHHbIX. PuibTpanys aaHHbIX. O0paboTKa 1yOIMKAaTOB U
npotuBopeunii. OOHapyKeHUe ¥ UCKIIOUCHUE aHOMAIbHBIX 3HaYEeHHH.
BoccranoBnenne npomyneHHbIX 3HAYCHNH.

INoxroToBKa JIaHHBIX B aHATUTUYECKHUX cucTeMax. Tpancdopmanus
JIAaHHBIX B aHAIUTHYECKHUX cucTeMax. KoMoHeHTh! «[ pynmupoBKay,
«[lara u Bpems», «KBanTOBaHUEY, «CKONB3sIIEE OKHOY, «Kpocc-
Tabnuua». OCHOBBI PETYISPHBIX BEIpAKeHUH. CHHTAKCUC PETYIISIPHBIX
BhIpaxkenuii Perl.

Pasnen 2. AHanuTHKa JaHHBIX low-code

Tema 2.1. IMIOpT U3 NPOMBIIUICHHBIX HCTOYHUKOB TAHHBIX

V3en umnopra Excel-gaiin. Hactpoiika nmmopra. Hcnonb3oBaHue
MOJKJIIOYEHHUS B ClIeHapHuHu. Y3en umnoprta basza nannbix. Busyanbhblit
nnTepdeiic nmmopta. Ummopt ¢ momompio SQL. Ilepemennsie B SQL-
3anpoce. Ytenne nepemMeHHbIx u3 bJ1.

Tema 2.2. [Toxmozenu, npoeKTUpOBaHUE 0€3 TaHHBIX

IIpousBoubie kKoMIOHEHTHI. [IpousBouble y3ibl. Coznanue
pou3BOJHOr0 KoMioHeHTa. Hacnenosanue B Loginom. OGHOBICHHE
1 BOCCTaHOBJICHUE KOH(MUTYpaLU IPOU3BOJHOTO y3JIa.
Ilepeonpenenenue NpON3BOAHBIX y3JI0B. Busyanusatopsl B
MIPOU3BOJHBIX KOMITOHEHTaX. [IpOEKTHPOBaHUE CBEPXY BHHU3.
IpoextupoBanue 6e3 raHHbIX. [IprMep: MPOEKTUPOBAHUE MOAMOACITH
Juis pacyera CKuku. OrpaHuyYeHHs IPOSKTUPOBAHYS Oe3 JaHHbIX.

W3 Hux Ne
Ne | Tewmsl npaktuueckux | Dopmbl npakTH4ecKux | TpyAoeMKOCTh, |MIPaKTUYECKOH |pa3zaena
n/n 3aHATHI 3aHATHH (dac) MOJITOTOBKH, | JUCITUATI
(uac) JIMHBI
Y4eOHBIM IUIAHOM HE MPEeTyCMOTPEHO
| |
Bcero
4.4. JlaGopaTopHble 3aHATHS
TeMmbl 1a00paTOPHBIX 3aHATHI U UX TPYIOEMKOCTh ITPUBE/ICHBI B TA0IHIIE 6.
Tabuuma 6 — JlabopaTtopHble 3aHATHS U HX TPYJOEMKOCTh
W3 Hux Ne
No HaumeroBaHme TA60PATOPHEIX paGoT TpynoeMKoCTb, | MPaKTHUECKOH | pa3aena
n/n (gac) MMOATOTOBKH, | JHUCLHUII
(gac) JIMHBI
Cemectp 6
1 | OcroBsl pa6ots! B Loginom. CueHapum. 2 1
Dkcnopt u UMIOPT AaHHEIX. HacTpoiika
noptoB. Komnonents! Kanskymnsrop, ®unstp
cTpok, CopTHpoBKa.
2 | Crpykrypusauus cueHapus — [logmonenu. 2 2
IIpoexrupoBanue 6e3 AaHHBIX: IEPEMECHHbBIE U
napameTpu3anus. KoMnoHeHTh
I'pynmmposka, Yciosue, 3aMeHa.
3 | O6oramenue nanusix: CnusHue, 2 1
Coenunenwe, Jlononuenne, O0beAUHEHHE.
Kommnonentst lata u Bpemsi, Tabnuiia B
nepeMeHHble, KBaHTOBaHHE.
4 | Busyanuzanus JaHHBIX. AHATUTHYECKAS 2 2




OTYCTHOCTD.

5 | ®opmanbHbIA A3BIK HOUCKA U MAHUITYJISALUN B 2
OOJIBILIMX MAaCCHUBAX JAHHBIX: PEryJIsIpHbIC
BBIPKSHUSL.

6 | Tpanchopmanus nanHbIx. [Ipaktudeckas 2
3aja4a | - bajuibHasi CKOpUHIoBas Kapra.

7 | [Ipon3BOHBIN KOMIIOHEHT MHOTOKPAaTHOT'O 2
ncnons3oBanud. [IpakTudeckas 3amayva 2 —
AHanu3 4YeKOB B PO3HUYHOM CETH.

5. TlepedeHb yueOHO-METOIMYECKOTO 00ECIICUCHNUS

JUTS CAMOCTOSITEIEHON paboThl 00YUYArOLIMXCS 0 TUCHUILTHHE (MO/IYJIIO)

y‘IC6HO—MCTOIII/I‘ICCKI/IC Marepualibl st CaMOCTOSITEILHOM pa60TLI 06yqa}omnxcx YKa3aHbl B

ma. 7-11.

6. IlepeueHb ne4aTHBIX U MEKTPOHHBIX YUEOHBIX U3JaHUN
INepeyeHp neyaTHBIX U AMEKTPOHHBIX YUEOHBIX U3/IaHMIT IpUBEeH B Tabnue 8.
Tabauua 8— IlepeueHb NEYATHBIX M AJIEKTPOHHBIX YUE€OHBIX U3AaHUIL

8 | Ounmcrka u penoOpaboTka. [IpakTHdeckas 2
3amada 3 — OuucTKa M HOpMaJIM3alusl.

9 | Konconunauus ganueix. UMOopt gaHHeix u3 2
IIPOMBIIJICHHBIX HCTOYHUKOB.

10 | Data Mining: AcconiaTHBHBIC IPaBUIIA. 4
['eHepauust npaBuIl, HHTEPIIPETALINS,
BH3YaJIH3alHsI PE3yJIbTATOB.

11 | Data Mining: Knacrepu3sanus. [Ipakrudeckas 4
3agada 4 - CerMeHTanys KJIMEHTOB
TeJIEKOMMYHHMKAIIMOHHON KOMIIaHHU.

Mndp/
URL anpec

bubnnorpadpuyeckas ccpuika

Komuect
o
9K3EMILBIPO
BB
OubmroTexe
(kpome
3JIEKTPOHH
BIX
9K3EMILLIPO

B)

12 | Data Mining: Knaccuduxamus. 4
[IpaxkTuueckas 3agaua 5 — ABCu XYZ
aHanm3

13 | Data Mining: Perpeccus. [Tpaktudeckas 4
3aaya 6 - [IporHo3upoBaHue MpoJaKu
00BEKTa HEJIBHKUMOCTH Ha OCHOBE
JIOTUCTHYECKON perpeccuu.

Bcero 34

13

4.5. KypcoBoe mpoeKTHpoBaHNUe/ BHIIOTHEHHE KyPCOBOU pabOTHI
V4yeOHbIM MJIaHOM HE IPEeyCMOTPEHO

4.6. CamocrosrTenbHas paboTa 00ydaromuxcs

Buabl caMOCTOSTEIBHOM PaOOTHI M €€ TPYIOEMKOCTh IPUBE/CHBI B TAOIHIIE 7.

Tabnuia 7 — Bujibl caMOCTOSTEIIBHOM pabOThI M €€ TPYI0EMKOCTh

. Bcero, | Cemectp 6,
Bua camocTosiTennbHON paboTh
qac 4yac
1 2 3
M3ydeHue TeopeTHiecKoro MaTepuaia
20 20
quctmoinabl (TO)
Kypcosoe npoektuposanue (KI1, KP)
PacuerHo-rpaduueckue 3amanus (PI'3)
Beinonnenue pedepara (P)
IToaroroBka K TeKyleMy KOHTPOIIO 17 17
ycneBaemocth (TKY)
Jomaninee 3aganue (J13)
KontponeHbie paboTsl 3a0unnkoB (KP3)
IToaroroBka K MpOMeEXXyTOUHOM 20 20
atrecrarmu (I1A)
Bcero: 57 57

519.6/.8(CYAII)
A 66

AmnnpoHos, Cepreit AnekcaHIpOBHY.

Mogeny ¥ METOIBI B CUCTEMAX
HOJIEPKKU IPHHATHS PELIeHUH
yue6Hoe nocobue / C. A. AHIPOHOB ;
C.-Ilerep6. roc. yH-T a3pOKOCM.
npudopoctpoenus. - CII6. : Uzn-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.

119

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

I'puropses, A. A. Ilepenaua, xpaneHue
1 00paboTka 60oNbIHINX 00BEMOB
HaY4YHBIX JaHHBIX : yuyeOHOe mocodue /
A.A. I'puropses, E.A. Hcaes, I1.A.
TapacoB. — Mocksa : UHOPA-M,
2024. — 207 c. — (Bpicuiee
obpazopanue). — DOI
10.12737/1073525. - ISBN 978-5-16-
018850-8. - TekcT : 27IEKTPOHHBIH. -
URL:
https://znanium.com/catalog/product/20
51477 (nara obpamenust: 26.08.2023). —
Pexum goctyna: mo noamnucke.

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

Jleckoser, FO. Ananus 0onbInx
HabopoB naunbix / FOpe Jleckoser,
Amnangn Pamxapaman, xeddpu 1.
VibMman ; nep. ¢ anri1. A.A.CIMHKHHA. -
Mocksa : JIMK Ilpecc, 2016. - 498 c. -
ISBN 978-5-97060-190-7. - Tekcr :
anekTpoHHbIA. - URL:




https://znanium.com/catalog/product/10
27845 (nara obpamenns: 26.08.2023). —
Pexxum noctymna: mo noamucke.

https://znanium.com/catalog/product/12 | Anxuep, lO. I1. Craructudeckoe

32190 ynpasieHue npoueccamu. «bomnpiine
JaHHbIe» : yueOHoe mocobue / 0. 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 obpamienus: 26.08.2023). —
Pexxum nocrtyma: mo moamucke.

9. MatepuanbHo-TeXHHYeCKas 0a3a
CocraB  MarepualbHO-TEXHHYECKOW 0a3bl, HEOOXOOUMOW AJsl  OCYILIECTBICHHUS
00pazoBaTenbHOTO IpoLecca o AUCHUIUINHE, IPEJCTaBeH B Tadauel2.

Tabumma 12 — CocraB MaTepualibHO-TEXHHYECKON 0a3bl

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

1 MynbpTuMeauitHASs JICKIIMOHHAS Ay AUTOPUS

2 | KomnbroTepHslii ki1acc

7. TlepedeHb 3IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
H“H(POPMAIMOHHO-TEICKOMMYHUKAMOHHOI cetu «HTepHeT»
IMepeuens JIEKTPOHHBIX o0pa3oBaTeIbHbIX pecypcoB MH(OPMALIUOHHO-
TENEKOMMYHUKALMOHHON cet «MHTepHeT», HEOOXOOUMBIX JUIl OCBOEHMS JHCLUIUIMHBI
npuBezieH B Tabnuie 9.

10. Ouenounsle cpescTBa Ui MIPOBEACHUS IPOMEKYTOYHOH aTTecTalli
10.1. CoctaB OLEHOYHBIX CPEACTBUISL IPOBEIACHHS IPOMEXKYTOUHOH aTTecTalun
00y4aroUIKuXcs M0 JUCLHUIIMHE NPUBeIeH B Tabmuie 13.
Tab6auna 13 — CocraB OLIEHOYHBIX CPEICTB ISl IPOBEICHHS IIPOMEKYTOUHOH aTTeCTaluK

Bun HpOMe)KyTO‘IHOﬁ aTTéCTalun HCpC‘ICHL OLCHOYHBIX CPCIACTB

Dx3aMeH Cnucok BOIPOCOB K 9K3aMEHY

Tabmuuma 9 — IlepeyeHb 3JEKTPOHHBIX 00OpPA30BaTENbHBIX PECYpPCOB HMH(POPMAIIMOHHO-
TEJICKOMMYHHUKALMOHHO# cetn «HTepHeT
URL agnpec HaumenoBanue

https://help.loginom.ru/userguide/#loginom- | Loginom — pyKOBOJCTBO HOJIB30BATEIS
%E2%80%94-rukovodstvo-polzovatelya

10.2. B KkauecTBe KpHTEpPUEB OLCHKH YPOBHA C(HOPMHUPOBAHHOCTH (OCBOCHHS)
KOMIIETCHIMH O0YYaroIMMHUCS MPUMEHsETCs S-0ajibHasi IIKana OLUEHKH CHOPMHPOBAHHOCTH
KOMIETEeHIIUI, KoTopas IpuBesieHa B Tabiuie 14. B TeueHne cemecTpa MOMKET UCIONB30BAThCS
100-6amnpHass  mKana  MOJYJbHO-DEHTHHIOBOM  CHCTEMbl ~ YHHUBEPCHTETa,  IIpaBUiIa
UCIIONB30BAaHUSI KOTOPOH, YCTAHOBJIEHbI COOTBETCTBYIOIINUM JIOKAILHBIM HOPMATHBHBIM aKTOM
I'VAIL
Tabauna 14 —Kpurepuu oleHKH ypoBHsI CQOPMHPOBAHHOCTH KOMITCTEHIIHI

8. IlepeueHb MHPOPMALMOHHBIX TEXHOIOIHI
8.1. IlepeyeHp mporpaMMHOTO OOCCIICUCHHs, HCIIOIB3YyEMOT0 MPH OCYIIECTBICHUU
00pa30BaTeNBLHOrO NpoLecca N0 JUCLMILIHHE.
[epeuens ucoIp3yeMOro MPOrpaMMHOTO OOecIeueHus npezcTasieH B Tadiuie 10.

Tabnuna 10— IlepeueHb IporpaMMHOro 0OecreueHus

Ne i/ HaumenoBanue

1 Amnanutrueckas miarpopma Loginom. becrnarHas Bepcus 11 HEKOMMEPYECKOTO

ucrnonb3oBanuss Community https://loginom.ru/

8.2. IlepeueHn HH(OPMAILHOHHO-CIIPABOYHBIX CHCTEM,UCTIONIb3YEMbIX npu
OCYIIECTBICHUH 00pa30BaTeIbHOTO MpPOLIECcca MO JUCIHUIUINHE

Iepeuenp HUCHONB3yeMbIX HH()OPMALMOHHO-CIPABOYHBIX CHCTEM IIPEICTaBICH B
Tabmure 11.

Ta6nuua 11— [epeuenp HHPOPMALIMOHHO-CIIPABOYHBIX CHCTEM

Ne i/ HaumenoBanue

1 DHIMKIIONe s 0 OU3HEC-aHAIN3Y
https://wiki.loginom.ru/?_ga=2.204220440.988103975.1592928053-
409674285.1589973143

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

Or1eHKa KOMIIETCHLIMH X .
S -GayIbHas (KA apaKTepUCTHKA CHOPMUPOBAHHBIX KOMIICTCHIAIM
— obOyuaromuiics TIyOOKO M BCECTOPOHHE YCBOMJ IPOTPaMMHBII
Marepuai;
— YBEPEHHO, JIOTHYHO, [I0CJIECI0BATEIFHO U TPAMOTHO €r0 M3JIaraer;
COTIIHOY — ONMpasCh Ha 3HAHMS OCHOBHOM M JOMOJHHUTEIbHON JIHTEPATYyPHI,
GAUTCHOY TECHO TPUBSI3bIBACT YCBOCHHbBIC HAayYHBIC MOJOXKEHHS C MPAKTHYECKOM
JIeSTENbHOCTHIO HAlIPABIICHHUS;
— yMeJi0 000CHOBBIBACT U apTYMEHTHPYET BbIBUIAEMbIC UM HJICH;
— JIeNIaeT BBIBOJBI U 0000IIEHNS;
— CBOOOIHO BJIAJIEET CHCTEMOM CIICIHATN3UPOBAHHBIX MOHATHH.
— 00y4aroLUIMIACs TBEPAO YCBOWII IPOrPaMMHBIH MaTepuall, fpaMOTHO U
[0 CYLIECTBY H3JaraeT ero, ONHMpasch Ha 3HAHUS OCHOBHOM
JIUTEPATYPBI;
«XOpOmO» — HE JIONYCKAeT CYIIECTBEHHBIX HETOUYHOCTEHH; 3
— YBSI3BIBACT YCBOCHHBIC 3HaHHMS C MNPAKTHYECKOW JIEATEIBHOCTHIO
«3aYTEHO»
HarpaBJICHHUS;
— apryMEeHTHPYET Hay4YHbIC ITOJI0KCHHS;
— JIeNIaeT BLIBOJBI U 0000IIEHNS;
— BJIAJICET CUCTEMO CICIHATM3UPOBAHHBIX TIOHSITHI.
— oOy4aromuiicss yCBOMI TOJBKO OCHOBHOW HPOrpaMMHBINA MarepHall,
[0 CYLIECTBY H3JIaraeT €ro, ONMpasch Ha 3HAHUS TOJIKO OCHOBHOM
JIUTEPATYPBL;
— JIOIyCKaeT HeCYIlECTBEHHBIC OIMOKN 1 HETOYHOCTH;
«yIOBIIETBOPUTEIIHHOY .
GAUTOHO — MCHBITHIBACT 3aTPYAHCHHS B INPAKTHYECKOM MPUMEHEHUH 3HAHUIA
HAITPaBIICHHS;
— c1ab0 apryMeHTUPYET Hay4HBIC MTOJIOKEHHS;
— 3aTpyAHsieTcs B (OpPMYJTHPOBAHHHU BHIBOJOB U 0000IICHUIT;
— YACTMYHO BJIAJICET CHCTEMON CIEIHATN3UPOBAHHBIX MOHATHIA.




OrieHKa KOMIIETEHIN

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

KJacTepu3ayu. TUIbl KIacTEPHBIX CTPYKTYp. Mepbl
cxozcTBa. MeTobI OIpeieNIeHHsT PACCTOSHHS MEXITy

«HCYIOBJICTBOPUTCIIbHO»
«HC 3a4TCHO»

MaTepHana;
paccMOTpeHHH pobiieM B KOHKPETHOM HalpaBJICHNH;

— HE MOXKET apryMEHTHPOBATh HayYHBIC [IOJIOKEHHUS;
— He (GOpMYITHUPYET BBIBOJAOB M 0000IICHHIA.

— oOyuaronuiicss HEe YCBOMJ 3HAYMTENILHON YacTH MPOrpaMMHOrO
— JIONyCKAeT  CYLIECTBEHHbIE  OWMOKM M  HETOYHOCTH  IIpU

— MCHBITBHIBAET TPYIHOCTU B IIPAKTUYECKOM NPUMEHEHUH 3HAHUH;

KJactepamu. Mepapxudeckie MEeToIbl KJIacTepH3aLuu.
Anroputmsl k-means u g-means. EM- kinactepuzanusi.
Krnacrepusanus KaTeropuaibHbIX JaHHBIX. AJITOPUTM

10.3. TunoBble KOHTPOJIbHBIE 3aJaHUs WIIM HHBIE MaTepHaIbl.
Bompocs! (3aa4n) A5 5K3aMeHa MpeACTaBiIeHbI B TabuLe 15.

Ta6nuua 15 — Bonpocs! (3aaun) aj1st 9K3aMeHa

CLOPE.
15 AHanuTHYecKasi OTYETHOCTh U BU3YaATM3ALMsI JAHHBIX. T1K-9.B.1
16 AnHcam0iu Mozieneit B ananuTuke. [IpuMep coBMeCTHOTO [IK-9.B.2
ucnoab3oBanns ABC u XYZ moneneii ananusza.
17 AHanuTuueckasi mupamMuaa aHanuTHKU. HCTpyMeHTHI [1IK-9.B.3

aHANUTUKK AaHHBIX. COBPEMEHHOE MOHSTHE aHAIM3a JaHHBIX.
Oco0OEHHOCTH 3a/1a4 HOBOI'O THUIIA.

Ne ni/mt

[lepeuens Bompocos (3a1a4) 171 SK3aMEHa

Kon
HWHIWKaTopa

TexHoJa0ruu OU3HEC-aHATUTHKH U O0JIbIINE JIAHHBIC

VK-2.V.1

Bomnpocs! (3agaun) s 3adera / audd. 3adera npeacTaBieHsl B Tabnuie 16.
Tabauua 16 — Bonpocs! (3amaun) st 3auera / qud¢. 3auera

JKM3HEHHBIH LMK aHATIMTUYECKHUX NPoekToB Big Data.
HWurerpanuusi, oroToBKa, OYMCTKA, AHAJIN3, HHTEPIPETALHSL.
OcobenHoctu 3a1a4 ¢ Big Data.

OIIK-1.B.1

Kon

Ne i/ Ilepeuenn BompocoB (3ama4) mis 3adera / qudd. 3aueTa
P P (san2) 1 dd HHIMKaTOpa

YueOGHbIM IJIAHOM HE IPElyCMOTPEHO

AHanuTnyeckue miarhopMsl

OIIK-2.3.1

Texuonoruu KDD u Data Mining

OIIK-2.V.1

TexHoI0ruM MOJArOTOBKU JAHHBIX K aHaJIn3y

OIIK-2.B.1

NN |B W

IloaroroBka aHHBIX K aHamU3y. OCOOEHHOCTH JaHHBIX,
HAKOIUICHHBIX B KOMNaHUAX. PopmManusaiys 1aHHbIX.
Mertoabl cOopa JaHHBIX.

IK-1.3.1

Ilepeuenp TeM Uil KypCOBOTO IPOCKTUPOBAHHS/BBHIMOJHEHHS KYpPCOBOH paboThI
npezcTaBieHbl B Tabuie 17.
Tab6uuia 17 — [epeyeHsb T€M Uit KYPCOBOTO IPOEKTHPOBAHUS/BBIIOIHEHHUS KYPCOBOM paboThI

No m/m [MpuMepHBIii TepedeHb TeM A KypCOBOTO HPOSKTUPOBAHHUSI/BBIOIHEHUS
B KYpCOBOM paboThI

OTYETHOCTD M BU3yalU3aLHsl JAaHHBIX B aHATUTHYCCKHUX
iarhopmax

IK-1.V.1

Yu4eOHBIM IUIAaHOM HE NPEeyCMOTPEHO

AcconuaTtuBHble paBwia. Hasznauenue. [Ipumepst
HCIoNb30BaHMs. ba3oBbie mOHATHSA. MeToabl OMCKA
ACCONMATHUBHBIX MPaBUI. METPUKH aCCOLMATUBHBIX ITPABHUIL.
MHTepriperalyisi aCCOMMATHBHBIX PaBUIL

IK-1.Y.3

Bonpocsl s npoBeAeHHsT MPOMEXKYTOYHOW AaTTECTAllid B BHIE TECTUPOBAHHS
IpezcTaBieHbl B Taduie 18.

Ta6nuia 18 — [IpumepHBId nepedyeHb BOPOCOB LISl TECTOB

TpeboBanus k faHHBIM. POPMBI IPEICTABICHNS TaHHBIX.
Twuner wkan. MapopmatuBHOCTS AaHHBIX. [IpeicTaBnenue
HabopoB maHHEIX. OCOOCHHOCTH OOJIBIINX JIAHHBIX.

I1K-9.3.1

Kon

Ne /nm IIpumepHBIii nepedeHb BOIPOCOB AJIs TECTOB
UHJHKaTOpa

YueOHBIM [IIaHOM HE IPETYCMOTPEHO

10

Busyanuzanus nanssix. Busyanuszatopsl o01mero Ha3Ha4eHHS
u crierpanuuposanHbie. OLAP-anamm3. Busyanuszaropst
OLICHKH Ka4eCTBa MOJICIUpOBaHus. Busyanusaropsl,
HMHTEpIIpEeTalyy pe3ysbTaToB aHanm3a. KoHenmus ananmza
nansbIX [k, Teroku.

I1K-9.3.2

IlepeueHb TeM KOHTPOJBHBIX PabOT MO AMCHMIUIMHE OOYYarOUIMXCs 3a04HON (HOpMBI
00y4eHust, Ipe/ICTaBIeHbI B Tabuuie 19.

Tabnuia 19 — [lepeyeHb KOHTPOJIBHBIX PAOOT

11

AcconuaTtuBHble npaBwia. Hasnauenue. [Tpumepst
HCIONb30BaHMs. ba3oBbie MOHATHSA. MeToabl OMCKA
ACCOLMATHUBHBIX MPaBUI. METPUKH aCCOLMATUBHBIX MTPABHUIL.
MHTepriperalyisi aCCOMMATHBHBIX MPaBUIL

I1K-9.3.3

Ne /o IepeueHb KOHTPOJIbHBIX PabOT

He npexgycmotpeno

12

TpeboBanus K 1aHHBIM. DOPMBI IIPEICTABICHHS JAHHBIX.
Tuner wkan. MabopmaTuBHOCTS AaHHBIX. [IpencTaBienue
Ha0opoB JlaHHbIX. OcOOCHHOCTH OOJIBIINX JTAHHBIX.

IIK-9.V.1

Ouncrtka ganubix. OreHKa KayecTBa JaHHbIX. MeTOoIbl
OLIEHKM Ka4yecTBa JaHHBIX. DrbTpanus JaHHBIX, 00paboTKa
yOJIMKATOB U MPOTUBOPEYHii. BhIsIBIICHHE aHOMAaTbHBIX
3HageHni. CokparieHue pasMepHocTH AaHHbIX. COKpaleHne
YHUCIIa MPU3HAKOB U 3aIHCEH.

IIK-9.Y .2

14

KHaCTepHHﬁ aHaJIus. q)OpMaIILHOG OIMUCAHUE AJITOpUTMa

I1K-9.Y.3

10.4. MeToauueckue MaTepHabl, OTMpeaesIonue MIPOLETyPHI OLIEHUBAHHUS
WH/IMKATOPOB, XapaKTEePHU3YIOLMX OTarbl (OPMUPOBAHHS KOMIICTCHIHMI, COJCpKarcs B
JIOKAIBbHBIX HOpPMAaTWUBHBIX akTtax [ YAII, permaMeHTHpyONMX MOPSIOK M HPOLERYpY
MIPOBECHUS TEKYIIEro KOHTPOJISl yCIIEBAEMOCTH M IMPOMEKYTOYHOM aTTecTalnl 00y4aronXcs
T'VAIL

11. Meroguueckue yka3aHus Ui 00y4YarOIMXCsl IO OCBOCHUIO TUCLUTLIHHBI

11.1. Meroauueckue ykazaHusi [Jisi OOY4YarOIMXCS IO OCBOCHUIO JIGKL[MOHHOTO
MatepHana




OCHOBHOE Ha3HAYCHHE JICKIIHOHHOTO MaTephajia — JIOTHYECKH CTPOMHOE, CHCTEMHOE,
r1y0oKOoe M SICHOC H3JIOKEHHE y4eOHOro Mmarepuana. HasHaueHHE COBPEMEHHOM JIGKLHH B
paMKax AMCLHUILUIMHBI HE B TOM, 4TOOBI HOJIYYUTh BCIO HH()OPMALMIO [0 TeMe, a B OCBOCHHH
(byHIaMEHTAIBHBIX POOJIEM [UCUHMIUIMHBL, METOJOB HAYYHOTO [O3HAHMS, HOBEHIINX
JOCTIDKCHHII HaydHO!H MbICIH. B yueOHOM mporecce JEKIus BBIIONHSIET METOI0JI0THYECKYIO,
OpraHM3alMOHHYI0 U HH)OPMALMOHHYI0 (YHKIHH. JISKIMs PacKpbIBAaeT HOHSTUMHBIN anmapar
KOHKPETHOH 06JyacTi 3HaHus, ¢€ MpoOJeMbl, 1aeT LEIbHOE IPEICTAaBICHHE O MCLMILIMHE,
[I0Ka3bIBAeT B3aUMOCBSI3b C APYTMMH [MCLUIUTHHAMIL

InaHupyeMble Pe3yIbTaThl IPH OCBOCHHH 00YYaOIMMKCS JCKIMOHHOIO MaTepHaIa;

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

—  IIOJTyYeHHE OIIbITa TBOPUYECKOIT pabOTHI COBMECTHO C IIPENO/aBaTENIeM;

— pasButHe OPOGECCHOHAIBHO-JENOBBIX ~ Ka4yeCcTB, JIOOBH K  I[PEAMETY H
CaMOCTOSITEIEHOTO TBOPYECKOTO MBIIILICHHS.

— IOsIBJICHHE HEOOXOJUMOr0 HHTEpeca, HEOOXOAMMOTO ISl CAMOCTOSITENIHON PaboThl;

— TIIOJNyYeHHE 3HAHHWII O COBPEMEHHOM YDOBHE pPa3BUTHs HAayKH W TEXHHKH H O
NPOTHO3€ UX Pa3BUTHs Ha OIIKAIINE TOIBI;

— HAay4YHMTBCSL METOAMYECKH 00padarbiBaTh MaTephall (BBIACIATH IVIABHBIC MBICIH H
[OJIOKEHHsS, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, MOBTOPATH WX B  Pa3JIHYHBIX
(bopMyIHpOBKax);

— IOJyYeHHe TOYHOTO IOHUMAHHUsI BCEX HEOOXOMMMBIX TEPMUHOB H ITOHSTHIA.

JICKLMOHHBI MaTephall MOXKET CONPOBOXIAThCS JEMOHCTpalHel CclaiijoB |
HCIIOJB30BAHAEM Pa3faToOYHOr0 Marepuaja MpPH M[POBEACHHH KOPOTKHX JHCKYCCHH 00
0COOEHHOCTSIX IIPUMEHEHHS OT/ICJIBHBIX TEMATHUK 10 TUCLHUILIMHE.

CrpyKTypa MpefocTaBlIeH s ICKIHOHHOTO MaTepHaa:

— BcerynuTesnbHas 4acTh ONpPEAEIseT Ha3BaHHE TEMBI, IUIAH U LIeJIb JICKIHH;

— B OCHOBHOW 4acTH peanu3yercsi COHCpKAHHE TEMbl, BCE IJIABHBIC Y3JIOBBIC BOIPOCHI,
paccMaTpuBAIOTCS NPHEMBl M TEXHOJNOTHHM TEKyIIEH TEeMbl C HPUMEHCHHEM CPEICTB
Busyanu3auud. Kaxaplii BONPOC 3aKaHYMBACTCS KPATKUMH  BBIBOJAMH, JIOTHYECKH
MOJBOSIIIINMHE CTY/ICHTOB K CJISAYIOIIEMY BOIIPOCY JIEKIIUN;

— 3akiounTenbHas 4acTh 0000mIaeT B KpaTkux (OPMYIHPOBKAaX OCHOBHBIC HJCH JIEKIHH,
JIOTHYECKH 3aBepIias e¢ KaK LeJIOCTHOE PACCMOTPEHHE TEMB.

11.2. Meroauueckue yka3aHus Ul OOY4YaroIMXCsl 110 BBIIOJNHEHMIO J1a0OPaTOPHBIX
pabor

B xoae BBINONHEHHS J1a0OpaTOPHBIX pPabOT OOydYAIOIIUIiCS [OMKEH YyriyOuTh u
3aKpEIHUTh 3HAHMS, NPAKTUYCCKHE HABBIKH, OBIIAJETh COBPEMCHHOW METOIMKOH M TEXHUKON
9KCIIEPUMEHTa B COOTBETCTBUM C KBAJIM(PHMKALMOHHOHW XapaKTePUCTUKOI oOydaromierocs.
BsInonHeHHe J1a00paTOPHBIX PabOT COCTOHMT M3 SKCIEPUMCHTAIIBHO-IPAKTHYECKOH, pacuyeTHO-
AQHAJUTUYECKOH YacTel U KOHTPOIBHBIX MEPONPUATHIL.

BeinonHenne 1a0opaTopHbIX PabOT 00y4aroLIMMCs SIBISETCS HEOTHEMJIEMOW YacThIO
H3YYCHHS NUCLUIUIMHBL, OLpEAensieMOd y4eOHBIM IUIAHOM, M OTHOCHTCS K CpEICTBaM,
00€eCTeunBAIOIMM PEIICHUE CIESAYIONIMX OCHOBHBIX 3a1a4 00y4aromerocs:

— InpuoOpeTeHHEe HABBIKOB HCCICIOBAHMS IIPOLECCOB, SBICHHH U  OOBEKIOB,
U3y4aeMbIX B paMKax JJAHHOM AMCLUIUINHBL;

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

—  TOJyYeHHE HOBOH MH(OPMALMH 1O U3yYaeMOH JUCLHUILIMHE;

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

3ananue u TpeOOBaHUS K IPOBEASHUIO 1a00PATOPHBIX PadoT

3agaHue Ha J1a0OpaTOpHYIO pabOTy BBIKJIAbIBACTCS B JIMUHBIN KaOMHET CTyJeHTa.
OOs3aTeNbHBIME ~ MEPOIPHUATHAMH  SIBISIIOTCS:  YCTAHOBKA ~ yKAa3aHHOTO  HPOrPaMMHOTO
obecrieueHns, 3HaKOMCTBO CO CIPaBOYHBIMH MaTepuanamu. JlabopaTopHast paboTa BBIOIHICTCS
Ha KOMITBIOTEpax B ayJUTOPUSIX Kadeaphl WK HA INYHBIX HOYTOYKaXx.

Crpykrypa u opma ordera o aboparopHoi pabote

OtyeT 0 BBIITOJIHEHUH JIAOOPATOPHOH PabOTHI NOKEH BKIIOYATH CJIEAYIOIINE ITO3UIMH:
[OCTAHOBKY 3aJlaud, OIMCAHUE MCCICAYEeMOi MPEeAMETHOH O0IacTH, MOIMIAroBOE OIHCAHUE
TEXHOJIOTUM BBINOJHEHUS C HEOOXOJMMBIMU KOMMEHTapHAMHM K pPa3pabOTaHHOMY CLEHapuio
00paboTKK AaHHBIX, PE3yJIbTATHI U BHIBOIBI.

TpeboBanus Kk 0hOPMICHUIO OTYETA O JIaDOpaTOPHOH paboTe

W3noxenue texcra u odopmieHue pabOThl ClEAyeT BBHIOJHATH B COOTBETCTBUH C
TpeOoBaHUAMH, TpecTaBieHHbIMU Ha caiite I'YAIT https://guap.ru/regdocs/docs/uch

11.3. Meroauueckue yka3aHus Uil 00y4YaroLUIMXCs 10 MPOX0XKICHUIO CaMOCTOSTEIILHOM
paboTel

B xozie BBINOJHEHUSI CAMOCTOSITENILHON pabOThI, 00y4Yaroluiicss BBIIOIHAET paboTy MO
3a/IaHUI0 M TP METOJMYECKOM PYKOBOJCTBE IpEerojaBaTens, HO 0e3 ero HernocpeICTBEHHOTO
y4acTusl.

Jns oOyuaronmxcs mo 3a04HOi (opMe 0OyueHHsi, caMOCTOSATeNIbHas paboTa MOKET
BKJIFOUATh B ce0sl KOHTPOJIBHYIO paboTy.

B mporecce BBINONHEHHSI CaMOCTOSTENILHOW paboThl, y oOydaromerocs (popMupyercs
Lesecoo0pa3Hoe MIIaHMpOBaHUE Pabovyero BpEMEHU, KOTOPOe MO3BOJISIET UM Pa3BHBAaTh yMEHUs
U HaBBIKM B YCBOCHHM M CHCTEMATH3aLMU MPHUOOPETAEMBbIX 3HAHWH, 00ECIeYrBaeT BBICOKHUIA
YPOBEHb YCIIEBaeMOCTH B IEpPHOJ OOy4YeHHs, [OMOraeT IOJYYHTh HABBIKM IOBBILICHUS
IPO(eCCHOHANTBEHOTO YPOBHSI.

MeToanMuecKUMH ~ MaTepuajaMH,  HAIpaBISION[MMH  CaMOCTOSTENbHYI0  padoTy
00yYaIOUINXCSASBISIOTCS:

—  yueOHO-METOAMUYECKUI MaTepua 0 JUCIHUILIHHE.

11.4. Meroguueckne yKa3aHUs JUIS OOy4aroOmUXCS 10 IPOXOXKACHUIO TEKYIIETO
KOHTpOJISL yCIIEBAEMOCTH.

Texyuii KOHTPOJIb YCIIEBaEMOCTH NpeIyCMaTpUBaeT KOHTPOJIb KauecTBa 3HAHUH
00y4aromuxcsi, OCyIIECTBISIEMOr0 B TEUEHNUE CEMECTpa C IIEIbI0 OICHMBAHUS XO/Ja OCBOCHUS
JIACIUILINHBL.

Y4uTHIBAIOTCS CICAYIOIIME MMO3MLUH: TOCEIICHNE JIEKIMH, OICHKH, MOJYYEHHBIC IO
pe3yibTaTaM 3aIuThl JabOpaTOpHBEIX paboT, mocemaeMocTs. Bee nepedncieHHble moKa3aTenu
OILIGHMBAIOTCS B OajulaX, CYMMHUPYIOTCSI M SIBJSIFOTCS 0a30BOH OLIGHKOM IpH IMPOBEICHUHU
IIPOMEXKYTOYHOI aTTECTaIUH.

11.5. Meroauueckue yka3aHus s OOy4YarolIUXCsl 110 MPOXOXKICHUIO MPOMEXYTOYHOM
aTTeCTaIHH.

IIpomexyrouynas  arrecrauust  OOydalOIIMXCS  NPEAYyCMATPUBACT  OLIEHWBAHHE
MPOMEXYTOYHBIX ¥ OKOHYATENbHbIX PE3yJbTaTOB 00y4YeHHs MO JucuuIUIMHEe. OHa BKJIIOYAET B
ceOst:

— DJK3aMeH — (¢opMa OIIEHKM 3HAHUH, IIOJy4EHHBIX OOYydYaloIMMcs B IIpolecce
N3Y4YeHHs] BCEH NUCLMIUIMHBI MM €€ YacTH, HABBIKOB CAMOCTOSITENIbHOH paboOThl, CIOCOOHOCTH
NPUMEHATh UX U1l PEIIeHHs NPAKTHYECKHX 3ajady. ODK3aMeH, KaK IPaBUIO, MPOBOAUTCS B
MIEpUOJ SK3aMEHAI[IOHHOW CECCHM M 3aBEpLIAeTCS ATTECTAMOHHOW OIIEHKOW «OTIMYHOY,
«XOPOIIO», KYAOBIETBOPHTEILHOY, KHEYIOBIECTBOPUTEILHO.



Jluct BHECEeHMs! H3MEHEHHUH B pabOvyr0 POrpamMMy JTHUCLMILUTHHBI

JlaTa BHECEHHS
M3MEHEHUH 1
JIOTIOJTHEHHH.

TTonmuce BHECIIETO
U3MCHCHU

ConeprkaHue U3MEHEHHH U JIOTIOIHEHU

Jlata u Ne

MIPOTOKOJIA
3ace[aHus
Kadeapst

Tloanuce
3aB.
Kadenpoit




