AHHOTaIus

IOucturuiiHa «bBosbilivie flaHHBIE» BXOAWT B 00pa30BaTebHYIO TPOTPAMMY BBICILIETO
obpa3oBaHusi — rmporpammy 0OakanaBpuaTa I10 HarpaB/IeHUIO TOJTOTOBKW/ CIeLUaJbHOCTH
09.03.02 «MHbopMaloHHbIe CUCTEMbI M TeXHOJOTMW» HarpaB/ieHHOCTH «HdbopMaljioHHbIe
CUCTEeMbI ¥ TeXHOJIOTUM B Or3Hece». [JuciuriviHa peanu3syetcs Kageapoid «Ned2».

JucuunuivHa HalesieHa Ha ()OpMUpOBaHUe Y BbIMMyCKHUKA C/IelyIOIIMX KOMIIeTeHLU:

YK-2 «CriocobeH oripefiesiiTb KPyT 3aflauy B paMKaX TOCTaB/IeHHOM Lie/li ¥ BbIOUpATh
OTNTUMaJIbHBIE CIIOCOOBI MX PelleHus], UCXO/s U3 /IeHCTBYIOLMX MPABOBBIX HOPM, UMEFOIUXCS
pecypcoB 1 OrpaHUYeHU»

OIIK-1 «CrocobeH TMPUMEHSTh eCTeCTBeHHOHAyUHble W OOIeMH)XKeHepHble 3HaHWS,
MeTO/Ibl MaTeMaTUUeCKOro aHaau3a U MOJie/IMPOBaHUsl, TeOPeTUYeCKOI0 U SKCIIepUMEeHTalbHOr0
WCC/IeIoBaHUS B PoGecCrOHaIbHOM /1eTe/IbHOCTH»

OIIK-2 «CriocobeH MOHMMAaTh TMPUHLIMITEI PabOThl COBpEMEHHBIX HMH(OPMAIMOHHBIX
TEeXHOJIOTUA W TPOrpaMMHBIX CpPeACTB, B TOM UHCJIe OTeYeCTBEHHOIO IIPOM3BOJCTBA, U
WICTI0JIb30BaTh MX MPU pellleHry 3a7au podecCroHaTbHOU [1esiTeIbHOCTU»

[TK-1 «CriocobeH BBIMOMHATL PAOOTHI TIO CO3/IaHUI0 (MOJU(UKALUN) U COTIPOBOXKIEHUIO
VMH(OPMaLMOHHBIX CUCTEM»

[MK-7  «CriocobeH  BBIMOMHATH ~ pabOThl MO  CO3[AHHIO,  PeIaKTUPOBAHUIO
VMH(OpPMaLMOHHBIX PECYPCOB U yNpaB/JeHUI0 UH(POPMALJMOHHBIMUA peCypcammu»

[MK-9 «CnocobeH TIPOBOJUTH aHA/JIMTHUECKOE UCC/eIOBaHWEe C TMPUMeHEeHHeM
TeXHOJIOTWM OOJIbIIMX [JaHHBIX, 0a3UPYIOLIUXCS B TOM 4YKMC/Ie Ha MeTOAaX HCKYCCTBEHHOTO
VIHTeJIJIeKTa»

CopepkaHve [UCLMITIMHBI OXBaTblBaeT KPYI' BOMNPOCOB, CBSI3@HHBIX C OCHOBHBIMU
HarpaeB/jeHUusIMM B 00/1acTW aHaaM3a JAHHBIX: METO/aMHM KOHCO/WJAlMK ¥ TpaHC(hOpMaryu
JJAHHBbIX, OUYMCTKU U TIpefobpaboTKu, WHTe/eKTyanbHbiM (Data Mining) aHanmM3oM JaHHBIX
(OITK-1). Big Data (bosblime gaHHbIe) pacCMaTPUBAIOTCS KaK T€XHOJIOTHS TIOATOTOBKU JaHHBIX
cBepx00/IbIIIOro, HernpephiBHO BO3pacTaroiiero o0beMa, pacrioyio’KeHHBIX B pacripefie/leHHbIX
(aiifIoBBIX CHCTEMax U TOTOBBIX K aHanmM3y Metozamu Data Mining v 6u3Hec-aHa/TUTHKY.

[lpu BbIMOMHEHHWU J1abOpaTOPHBIX pabOT WCMOMb3yeTcsl aHaJuTUYecKass Triatdopma
Loginom, BHecéHHasi B peecTp poccuiickux mporpamMm (OITK-2). Loginom sBnsietcs low-code
n1at(opmMon A1 peanu3aliii BCeX aHaIUTUYeCKUX MPOLIECCOB: OT MHTerpalyy U MOATOTOBKU
JAHHBIX [0 MOJe/IMpPOBaHMs, pa3BepThIBaHWs M BH3ya/lW3aliuM, 4TO TO3BOJsieT COPMHUPOBaTh
NpakTUUecKWe TMpodeccroHalbHble HAaBbIKM aHaau3a, MOJeIUpPOBaHUs, MPOTOTUIUPOBAHUS
nHpopmaLMoHHbIX npoueccoB U cuctem (ITK-1, TIK-7, TIK-9). PaccmaTpuBaroTCs NpUMepbl
WCTOYHHKOB, TIOPOXK/JAIOIIUX OOJblIMe JaHHbIe: KIMeHTCKHe TPaH3aKL[UK PO3HUUHBIX TOPTOBBIX
ceTeif, MOOW/IbHBIE yCTPOWCTBA, OAHKOBCKHMEe AaHHbIe. VccimenyroTcsi MeTOAbI U alrOpPUTMbI
pellleHHsI OCHOBHBIX 3aJjaua aHaiu3a OoJbIIMX JAHHBIX: KiaccuuKaiusi, KjacTepusalysi,
accormatuBHele npasuia (OITK-1).

B mporecce ocBoeHMsl AWCLMIUIMHBI MNPOJO/KaeTcs (pOpMUPOBaHME YHHBepCalIbHON
KomrieTeHIM YK-2 mipu Bbibope OmnTHManbHBIX CIIOCOOOB pellleHHsi MOCTaB/IeHHBIX 3a7lad C
y4eTOM UMEIOLLXCS peCypCOB U OTpaHUUeHUH.

[TperojjaBanyie JUCLIMIUIMHBI TpeJlyCMaTpyBaeT cjejytomye ¢GopMbl OpraHusaluu
yuebHOro rpoljecca: JeKLuH, 1abopaTopHble paboThl, caMOCTOsITe/TbHasi paboTa 00yJaroLerocs.

[TporpaMMoM [UCLMIUIMHBI TIpeAyCMOTpeHbl Caefyrole BHUbl KOHTPOJS: TeKYL UK
KOHTPOJIb yCIIeBaeMOCTH, IPOMEKYTOYHAs aTTecTalus B (popMe 5K3aMeHa.

OO01iast TPy/I0eMKOCTh OCBOEHUSI [JUCIMITUIMHBI COCTaB/sieT 5 3aueTHbIX eauHuI, 180
4yacoB.

S13bIK 0OyUeHUs 110 JUCLIUTIIMHE «DYCCKUN».



1. TlepeueHb MIaHUPYEMBIX Pe3y/IbTaTOB 00yUEHUs 110 JUCLIUTIIHE

1.1. Lenu mpenofaBaHusi AACHUILIMHBI — TOydYeHHe O0OydJarolMMUCcs HeoOXOoAMMBbIX
TeOpeTUYeCKWX 3HaHWK B 00/IaCcTW aHanM3a /JlaHHbIX, (OPMUPOBaHWE YMEHHH W HaBBIKOB B
pelilieHnH TIPUK/IaIHBIX 3a/lau OM3Hec-aHa/IMTUKY B acrniekTe Big Data.

1.2. [IucuunuiiHa BXOJWT B COCTaB 00s13aTesTbHOM UacTy 0Opa3oBaTenbHOW MPOTrPaMMbl
BhICIIIero obpa3oBanus (ganee — OTT BO).

1.3. TlepeueHb MyIaHUPYEMBIX pe3y/bTaTOB 00yUeHHs TI0 AUCLUTUIMHE, COOTHECEHHBIX C
IJ1IaHUpyeMbIMU pe3ysbTatamu ocsoeHust OIT BO.

B pesynbraTe M3yuyeHus! JUCLIMIUTMHBI OOYYarOLMIACS [JO/DKeH 00JafiaTh CIeAyIMU
KOMIIeTeHLIUSIMUA WK UX YacTsiMu. KomreTeHIIMA U WHAWKATOPbl UX JOCTHXKEeHUs TIPUBe/IeHbl B

Tabe 1.

Tabsuija 1 — [MepeueHb KOMIIETEHLIWIA ¥ UHAMKATOPOB UX [OCTWKEHUS

Kareropus (rpynmna)

Kopg v HanmeHOBaHUe

Ko/ 1 HaumMeHOBaHWe WHIWKAaTOpa

KOMITeTeHLIUU KOMITeTeHLIUU JOCTV>KEHUsT KOMITeTeHLIUU
YK-2 Criocoben
onpeJensiTb Kpyr
3aJjau B pamMKax
MOCTaB/I€HHOM 11e/I
M BIOHpaTs, YK-2.Y.1 ymeTb NpOBOJUTH aHAIU3
onTUMaJbHbIe o
YHuBepcanbHbIe CHOCOGLL X ToCTaB/ieHHOM 1ie/iv U (hOpPMYyIUPOBATh
KOMITeTeHLIUU 3a/lauu, KOTOpble HeOOXOJUMO PeIIUTh /ISt

pelLleHust, UCXO/s U3
JIeNCTBYIOLLIMX
MIPaBOBBIX HOPM,
VMEIOLIXCS
pecypcoB u
orpaHUYeHUN

ee IOCTHKeHHUs

Oo61enpodeccroHambHbIE
KOMIIeTEeHITUU

OIIK-1 Criocoben
TIPUMEHSITh
eCTeCTBeHHOHAyUHbIe
1 0011[eMH)KeHepHbIe
3HaHUSI, METO/bI
MaTeMaTH4ecKoro
aHanM3a u
MO/ie/TMPOBaHM,
TEOPeTUYeCKOro 1
5KCIIePUMEHTa/TbHOTO
WCC/IeJOBaHUS B
ripoeccroHaTbHOM
JesITe/IbHOCTU

OIIK-1.B.1 uMeTb HaBBIKM TEOPETUYECKOI0
Y 3KCIIepYMEeHTa/IbHOT 0 UCC/IeJOBaHUS
00BeKTOB MpodeCcCHoHaTbHOM
JlesATe/IbHOCTH

Oo61enpodeccroHabHbIE
KOMITETEHIU

OIIK-2 Criocoben
TOHKMMAaTb TTPUHLUTIBI
paboTHI
COBpEeMeHHbBIX
MH(bOpPMaLMOHHBIX
TeXHOJIOTUN U
MIPOrpaMMHBIX
Cpe/CTB, B TOM UuC/ie
0TeyeCTBEHHOI'0
MIPOM3BO/ICTBA, U
WCT0/Ib30BaTh UX MPU
pelLlieHnH 33124

OTIIK-2.3.1 3HaTb MPUHLUITEI PabOTHI
COBpeMEeHHbBIX UH(POPMAaLJMOHHBIX
TeXHOJIOTUH Y IIPOIPaMMHBIX CPe/iCTB, B
TOM YMCJIe OTeYeCTBeHHOI'0 IIPOM3BO/CTBaA,
TIpY pelLleHru 3a/1a4 podeccUoHalIbHON
JlesATe/IbBHOCTU

OIIK-2.Y.1 ymeTb JeMOHCTPUPOBATh
TTOHMMaHye TIPUHLUIIOB COBPEMEHHBIX
MH(POPMAaLIMOHHBIX TEXHOIOTHHN U
TPOrpaMMHBIX CpeZICTB, B TOM UMCJjie
OTeYeCTBeHHOI'0 NIPOM3BO/ICTBa, U
WICII0/1b30BaTh MX MPU pellleHUH 3a/a4




rpodeccoHa/bHON
JlesiTeIbHOCTU

ripoecCroHaTLHOU J1esiTeIbHOCTU
OIIK-2.B.1 uMeTb HaBbIKM TIPUMEHEeHUS
COBpeMeHHbBIX UH(POPMAaIIMOHHBIX
TeXHOJIOTUW 1 TIPOrPaMMHBIX CPe/ICTB, B
TOM YMCJIe OTeYeCTBEHHOI'0 NTPOX3BO/CTBaA,
TIpU pellleHry 3aau NpodeccroHaNIbHOU
JlesATe/TbHOCTH

ITK-1 Criocoben
BBIMOJTHATE pabOThI
110 CO3/IaHUI0

ITK-1.3.1 3HaTh apXUTEKTypPY, YCTPOHCTBO
Y QYHKL[MOHMPOBaHUe NH(POPMALIMOHHBIX
CHUCTeM; CeTeBble POTOKOJIbl; OCHOBBI
COBpPEMEHHBIX OIepaljMOHHbIX CUCTEM;
OCHOBBI COBPEMEHHBIX CHCTEM YIpaB/IeHUs
0a3zamu JAHHBIX; METO/bI 1 UHCTPYMEHTBI

IIpopeccronansHble 1151 cbopa 1 opraHv3aly XpaHeHust
pod (MopgudukaLmmn) u A P P H P
KOMITeTeHLIU COLDOBOKICHILO OO0/BIINX JTaHHBIX
OB ITK-1.Y.1 ymeTh pa3pabaTbiBaTh
MH(OpMaLMOHHBIX o
cHCTeM JOKYMEeHTaLMIO /151 [10J/Ib30BaTesnen
VMH(OPMaLMOHHBIX CUCTEM
[IK-1.¥.3 yMeTb UCI10/1b30BaTh arOPUTMBI
aHanv3a 60JIbIINX aHHBIX U
VIHTepIipeTalyy M0JIyYeHHbIX pe3y/IbTaToB
[TK-7 CriocobeH
BBITIOJTHSATH PabOTHI
T10 CO3J,aHUI0
A ’ [TK-7.B.3 BnasieTh HaBbIKaMU pa3paboTKu
peZlakTHPOBaHHUIO <
ITpodeccroHabHBIE Be0-caliToB; paboThI C OOTBIIUMU
HMH(OpMaI[OHHBIX
KOMITeTeHLIUU o6beMamu UHGOpMaIK; paboThI C
pecypcoB U o
cUCTeMOM yripaBsieHust KOHTeHTOM (CMS)
yTpaBJIeHUIO
MH(POPMAaLIMOHHBIMU
pecypcamu
ITpodeccroHanbHbIE ITK-9 Criocoben [1K-9.3.1 3HaTh TeopeTHyeCcKue u
KOMIIeTeHLIUU TIPOBO/UTH TIPUKJ/Ia/IHbIe OCHOBBI aHa/M3a OOBIINX
aHa/IMTUYecKoe JIAHHBIX; THITBI aHa/IM3a OOMBIINX JAHHBIX,
YCC/lej0OBaHue C BU/Ibl aHA/TUTUKU
[pUMeHeHreM [1K-9.3.2 3HaTh MeTO/ bl UHTEpIIpeTaLy U
TeXHOJIOTHU BU3yaM3aliy O0MBIINMX JAHHBIX

OOMBIINX JaHHBIX,
0a3upyromxcs B
TOM UHCJIe Ha
MeTozax
HCKYCCTBEHHOT'O
WHTe/IJIeKTa

[1K-9.3.3 3HaTb MeTO/bI
VHTe/UIeKTYa/IbHOT0 aHau3a JaHHbIX
[1K-9.¥.1 ymeTh NpOBOAUTEL aHa/IU3
00/BIINX JaHHBIX; OCYIIeCTB/ISATh
WHTETPALUIO U TIpeoOpa3oBaHue JaHHBIX B
xozie paboT 1o aHa/mM3y OOMBIINX JaHHBIX
[1K-9.¥Y.2 ymeTb NIpOU3BOJUTE OUUCTKY
[AHHBIX /17151 IPOBe/IeHUs] aHAJTMTUYeCKUX
pabot

[IK-9.Y.3 ymets peluarts 3ajauu
K/1accuurKalum, KjacTepusaliyy,
perpeccuy, IpOrHO3UPOBAHKS, CHIKEHHUS
pasMepHOCTU U PaH)KMPOBaHUsI JaHHbIX
IIK-9.B.1 BnafieTh HaBBIKAMU MOATOTOBKU
oTyeTa I0 pe3y/bTaTaM aHaIUTUYECKUX
paboT ¢ ucroabp30BaHUEM TeXHOJIOTUM




OOMBIIMX TaHHBIX

ITK-9.B.2 BnazieTs IpreMaMy pa3pabOTKH U
OLIEHKH MOZie/Ti OO/BIINX JJaHHBIX
[1K-9.B.3 B/1ajieTh OINBLITOM MCII0/b30BaHUsA
aHasM3a OOJIBIINX JJAHHBIX, B TOM UKCJIe C
MpYMeHEeHeM MeTOZ0B MCKYCCTBEHHOTO
HHTe/IeKTa

2. Mecto gucuuruivHel B cTpykrype OI1

HucruruiiHa Mo>keT 6a3UMpOBaThCS Ha 3HAHMSIX, paHee NMPUOOPeTeHHBIX 00yUaro[AMHUCS
TIPY U3yUeHUU CJIeAYIOINX AACIUITIFH:

- «YTpasJjieHue JaHHBIMUY,

- «Teopust BepoSITHOCTeH M MaTeMaTHUeCKasi CTaTUCTUKA»,

- «Teopust unopmaluu, AaHHbIE, 3HAHUS .

3HaHWs, TIOJyYeHHbIe MPU H3yUYeHWM MaTepHasja JAHHOW AUCIUIUIMHBI, UMEIOT Kak
CaMOCTOsITe/TbHOEe 3HaueHHue, Tak U MOTYT UCTIO0/Ib30BaThCs MPU U3YUeHUH [PYTUX JUCLIATIIAH:

- «MeTo/1bI UCKYCCTBEHHOTO UHTEJIJIEKTa»,

- «Pa3paboTka 1 aHa/M3 TpeboBaHHI».

3. O6beM U TPyJ0eMKOCTb JUCIUIITHHBI
IanHble 00 001eM oObeMe AWCIUIUIMHBI, TPYJOEMKOCTU OT/e/NbHBIX BUZIOB yueOHOM
pabOoTHI M0 JUCLIUIUTMHE (A pacrpe/ie/ieHre 3TOU TPYJ0EMKOCTH 0 CeMeCTpaM) Tpe/ICTaB/IeHbI B
Tabnwiie 2.

Tabsuiia 2 — O6beM U TPYJ0EMKOCTb TUCLIUTTUHEI

Tpy0eMKOCTb 10
Bup yue6HO# paboThI Bcero cemMecTpam
No7
1 2 3
Oowasn mpyooemMKocmb oucyun/auHbl, 5/ 180 5/ 180
3E/ (4ac)
W3 HUX yacoe npakmu4eckoll N0020MmMoeKu 4 4
AydumopHble 3aHsimusi, BCEro yac. 16 16
B TOM UMCJIE:
nekimu (JI), (yac) 8 8
rpakThueckue/cemuHapckue 3aHstus (I13),
(gac)
naboparopHsie paboTsl (JIP), (dac) 8 8
KypcoBo# npoekT (pabota) (KII, KP), (uac)
9K3aMeH, (4ac) 9 9
CamocmosimenbHas paboma, Bcero (4ac) 155 155
Buod npomescymouHoli ammecmayuu: 3auver,
mudd. 3auver, sk3ameH (3auet, dudd. 3auy, 9K3. IK3.
OK3.*%*)

*k o
[IpymeuaHue:  kKaHaMZATCKHMH SK3aMeH

4. CojeprkaHue JUCLIMIIIUHBI
4.1. PacnipegeneHue TpyJO0eMKOCTU JUCLIMILIMHBI MO pa3/iesiaM v BUJaM 3aHATUM.
Pa3ziesnibl, TeMbI JUCLIMTITMHBI U UX TPY/I0EMKOCTb MpUBeleHbl B Tabmuie 3.

Tabsmiia 3 — Pa3jiesnibl, TeMbI JUCLUIIMHBL, UX TPY/J0EMKOCTb

Jlekumu 113 JIP KII CPC
Paspeibl, TeMbI JUCLIUATIIUHBI (uac) (C3) (4ac) (uac) (uac)
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Pazznen 1. BeefeHve B OM3HeC-aHAMUTHKY U OOJIbIIIHE
JlaHHBIe

Tema 1.1. TexHonoruu aHaMMTUKK JaHHBIX 2 2 50
Tema 1.2. MeTo/1bl OUHCTKH, TPe100pabOTKU U
TpaHcopmManuu

Pa3gen 2. AnanuTtika faHHbIX low-code

Tema 2.1. IMNIOPT U3 NIPOMBILLJIEHHBIX UCTOUHUKOB
JTAHHBIX 2 2 50
Tema 2.2. TToaMo/ie/v, TPOEKTUPOBaHKe 0e3 JaHHBIX
Tema 2.3 Busyanusauus JaHHBIX

Pazgen 3. [IpukiagHble 3aaUi aHATUTUKUA OOJBILINX
JaHHbIX. BBeeHve B anroputMsl Data Mining
Tema 3.1 AccoraTvBHBIe NTpaBuU/Ia

Tema 3.2 Knacrepusauuys 4 4 25

Tema 3.3 Knaccudukaryst

Tema 3.4 Perpeccusi

Utoro B cemecTpe: 8 8 155
Nroro 8 0 8 0 155

[MpakThyeckass TIOATOTOBKA 3aK/IHOYaeTCsi B HEMOCPeACTBEHHOM  BBINIOJIHEHUU
o0OyuarIUMHUCS ~ OTpeJeJIeHHbIX ~ TPYJOBBIX  (DYHKIWH,  CBSI3aHHBIX C  Oyayiei
rpodecCUOHA/ILHOM JiesiTeNTbHOCTHIO.

4.2. Cojep)kaHUe pa3/ie/ioB U TeM JIeKI[MOHHBIX 3aHSITHUM.
Cojiep>kaHuie pa3ie/ioB U TeM JIEKIIMOHHBIX 3aHSITUI TIPUBEZIEHO B Tabsuile 4.

Tab0una 4 — Cojiep)xaHue pa3/ie/ioB M TeéM JIEKIJHOHHOI'0 IHKJ/Ia

HOMEP pa3aeiia Haspanue u coJep>KaHKe pa3/fiesioB U TeM JIEKUOHHBIX 3aHSATUM

1 Pa3szien 1. BBefieHre B OM3HEC-aHAUTUKY U OOJbIITHE JIAHHBIE
Tema 1.1. TexHO/MOTUM aHATUTUKU JJAHHBIX

Anamu3 paHHbIX. TexHonoruu 6usHec-aHaMUTUKK. [IpUKIafHbIe
3a/1auv OM3HeC-aHA/IMTUKU. AHaMTHUecKye riaTdopmbl. COop 1
VHTerpalys JaHHbIX. KOMIIOHeHTbI KOpIIOpaTUBHON
uHpopmaroHHoH (pabpuku. CHucTeMbl yrpaB/ieHus! JaHHBIMU.
ITpeobpa3oBaHye JaHHBIX.

Tema 1.2. MeTozbI OUMCTKH, TPeA0OPabOTKM U TpaHC(HOPMAIu
OO61ue cBefjeHHsI 0 MeTO/jaX OUMCTKH JaHHbIX. OLjeHKa KauecTBa
JaHHbIX. PunbTpanus AaHHbIX. O6paboTKa y06/MKaToB U
npotuBopeunii. OOGHapy>keHre U UCKTI0UeHHe aHOMa/IbHBIX
3HaueHUH. BoccTaHoB/IeHNe NPOMYIIeHHbIX 3HaYeHU.
[MoAroToBKa [JaHHBIX B aHATUTUYECKUX cucTeMax. TpaHcdopMariust
JlaHHBIX B aHAIUTUYECKUX crucTeMaX. KoMMoHeHTH! «['pyrnypoBKa»,
«ara u Bpemsi», «KBaHTOBaHue», « CKo/b3slllee OKHO», «Kpocc-
Tabmiia». OCHOBBI PeryJsipHbIX BbIpaykeHnid. CUHTaKCHUC
pery/sipHbIX BeIpaykeHu# Perl.

2 Pa3gen 2. AHanvTHKa 1aHHBIX low-code

Tema 2.1. IMNOPT 13 NIPOMBIII/IEHHBIX NCTOYHUKOB JJAHHBIX

¥3en umnopta Excel-daiin. Hactpoiika ummopTa. Mcrnonbs3oBaHue
TOJK/TIOUeHUsI B CLIeHapUH. Y3es uMriopTa basa fjaHHBIX.
BusyasneHblil nHTepdelic ummnopTa. MimMmopT ¢ nomornpsio SQL.
ITepemennsbie B SQL-3amnpoce. UteHue nepeMeHHbIX u3 B/I.

Tema 2.2. TTogmoenu, MpoeKTUpOBaHye 6e3 JaHHbBIX

ITpoun3sBosHbIe KOMITOHEHTHL. [Ipon3BoHbIe y3bl. Co3aHue




TPOM3BOAHOr0 KoMroHeHTa. Hacnenosanue B Loginom. O6HOBEeHNE
Y BOCCTaHOBJIeHUe KOH(MUTYPaLMK TIPOU3BOIHOTO y371a.
Ilepeonpeziesienre MPOM3BOAHBIX y3/10B. BusyanusaTopsl B
NIPOU3BO/HBIX KOMITIOHeHTaX. [IpoeKTUpoBaHye CBepXy BHU3.
[TpoekTrpoBaHue Oe3 gaHHbIX. [[pUMep: MpoOeKTUpOBaHUe
MOMO/e/H [Jisi pacueTa CKuAKA. OrpaHrueHUst IPOEKTUPOBaHus 6e3
JlaHHBIX.

Tema 2.3. Busyanusauus JaHHBIX

Busyanmmzanys 1 OusHec-aHanuTHKa. Lles v 3aiauv BU3yau3aiiiu.
Orankl BU3yanusanuu. MeTtoasl Busyanusauuu. BusyanvsaTtop
Cratuctvika. Busyanmsaropsl o01jero HazHaueHUst. TabmuLIbI.
I'paduku. Juarpammsl. Kpyrosele ArarpaMMel. I'ucrorpaMmei.
Busyanusarop "uarpamma’. C/io>KHbIe BU3yann3aToOPbl 00IIero
HasHaueHust. OLAP-ananu3. I'eorpaduueckre KapThl. TeroBbie
KapThl. [T1ockoe fepeso. /JJuarpamma cesizeii. O6/1aKo TEros.
ITysbipbKOBas guarpamma. JJuarpamma paccesiHusi. Busyanusatop
OLAP-ky®.

3 Pa3zgen 3. IIpuksiaHbie 3a3/jaud aHATTUTHUKYA OOJBIINX JaHHBIX.
Begenue B anroputmel Data Mining

Tema 3.1. AIropuTM IOMCKa aCCOLMAaTUBHBIX MPABUJL.

Tema 3.2. Kyiacrepusanusi JaHHBIX.

Tema 3.3. Knaccudukaniys.

Tema 3.4. Perpeccusi.

4.3. Tlpaktuyeckue (CeMUHApCKUe) 3aHATHUS
TeMbl MpaKTUUECKUX 3aHSATUUM U UX TPY/I0eMKOCTb TpUBe/ieHbI B Tabsuile 5.

Tabsmia 5 — IpakTryecKue 3aHITHSI U UX TPY/I0EMKOCTh

N3 Hux Ne
Ne Tembl ®opMBbI MPaKTUYECKO | paszen
TpynoeMKOCTb, o
/ MpaKTAYeCKUX MpaKTAYeCKUX (uac) U a
mn 3aHSTUU 3aHSTUU MOJATOTOBKH, | AUCLIAM
(uac) JIVUHBI

YueOHBIM IJITAHOM He TIpelyCMOTPEHO

4.4. JlabopaTopHble 3aHSTHS
TeMmbl 1ab0PaTOPHBIX 3aHATHH U UX TPYJOEMKOCTb TIPUBe/IeHbI B Tabuile 6.

Tabsuiia 6 — JTabopaTopHbIe 3aHSITHS U UX TPY/I0EMKOCTb

N3 Hux Ne
Ne MIPaKTUYeCKO | paszes
TpyroeMKOCTb o
1/ HaumeHoBaHve 1ab0paTopHBIX paboT (uac) i a
I ’ MOJrOTOBKY, | JUCLIUIL
(uac) JIUHBI
Cemectp 7
1 | OcHoBel pabotsl B Loginom. CijeHapuw. 2 1
2 | KoHconvganus gaHHbix. UMIIOPT JJaHHBIX U3 2 2
TIPOMBIIIJIEHHBIX UICTOYHHKOB.
3 | Data Mining: AcconaTUBHbIe [IpaBUiIa. 1 1 3
["enepauys npaBus, MHTepHIpeTaLys,
BU3ya/M3aLusi pe3y/IbTaToB.




4 | Data Mining: Knacrepusanus. 1 1 3
ITpaktryeckas 3agaua 1 - CermeHTanus
KJ/IME€HTOB Te/IleKOMMYHUKAaLIMOHHON

KOMITaHUH.

5 | Data Mining: Knaccuduxarusi. 1 1 3
[TpakTnueckas 3agaua 2 — ABC u XYZ
aHa/u3

6 | Data Mining: Perpeccus. [IpakTryeckas 1 1 3

3ajaua 3 - [IporuosupoBaHye Npojaku
00beKTa He/IBIKUMOCTH Ha OCHOBe
JIOTUCTUYECKOU perpeccum.

Bcero 8 4

4.5. KypcoBoe rpoeKTHpoBaHKe/ BBITIOIHEHHE KYPCOBOI paboThI
YueOHBIM IJITAHOM He TpelyCMOTPeHO

4.6. CamocrosTenbHasi paboTa 00yJaromxcst
Bujibl camocTosiTesibHOM paboThI U ee TPYZ0eMKOCTb TIPUBe/IeHbI B TabuIle 7.

Tabsu1ia 7 — Bujpl camocTosTeibHOM paboThl U ee TPY/I0eMKOCTh

o Bcero, | Cemectp 7,
Bu camocTosiTe/TbHOM pabOThI

yac yac
1 2 3

V3yueHue TeopeTHUYeCcKOro MaTtepuasa 50

pucuuriiHel (TO)

Kypcosoe npoektuposanue (KI1, KP)

PacueTtHo-rpaduueckue 3azanusi (PI'3)

BoinosiHenue pegepara (P)

[ToAroToBKa K TeKyl|eMy KOHTPOJIIO 75

ycrneBaemocTH (TKY)

HomaiiiHee 3aganue (/13)

KoHTponbHble paboThl 3a0uHUKOB (KP3) 30

[ToaroroBka K MpOMeXyTOYHOM 50

atrectaiuu (ITA)
Bcero: 155 155

5. TlepeueHb yuebHO-MeTOANUECKOTO 0OecTieueHust
JUTSI CAMOCTOSITe/IbHOM PabOThI 00yUaroIUXCs 10 JUCLUTITUHE (MO/IYJT0)
YueOHO-MeTO[UeCKre MaTepHuabl JJjisi CAMOCTOSATeTbHOM paboThl 00yuaroluXcs yKa3aHbl B
.. 7-11.

6. TlepeueHb MeYaTHBIX U IEKTPOHHBIX yueOHBIX U3aHUM
[TepeyeHb MeuaTHBIX U 37IEKTPOHHBIX YueOHBIX U3/jaHUi TTpUBe/ieH B Tabsiie 8.
Tabnwviia 8— ITepeueHb MeYATHBIX U 3IEKTPOHHBIX YUeOHbIX U3AHUHN

KomuecTtBo 3K3eMIuIsIpoB
[ngp/ bubsmorpaduyeckast cchiika B GubmoTexe
URL azpec (KpoMme 3/1eKTPOHHBIX
5K3eMIVISIPOB)
519.6/.8(T'YAIT) AnpipoHoB, Cepreit 119




A 66 AJlekcaH/ipoBuY.

Mopenu 1 MeTO/IbI B CHCTEMax
TIO/IZIEP>KKH TTPUHSATHUS PEIIeHUH :
yuebHoe rocobue / C. A. AHJpOHOB
; C.-ITeTep0. roc. yH-T a3POKOCM.
nipubopocTpoenusi. - CII6. : 3a-Bo
'Y AII, 2008. - 176 c. : puc., TabJ. -
bubmumorp.: c. 173 - 175 (54 Ha3B.). -
ISBN 978-5-8088-0374-9 : 70.00 p.
- TekcT : Hemocpe/ICTBeHHBIN.

https://znanium.com/ AHanu3s JaHHbIX Y TIPOLIECCOB:
catalog/ YuebGHoe rocobue / BapcersiH A.A.,
product/350638 KymipusinoB M.C., Xonog U.W. -

CII16:BXB-ITetepbypr, 2009. - 512
c. - ISBN . - TekcT : 3/1€KTPOHHBIM.

https://znanium.com/ Jleckogeri, FO. AHamu3 60/bITIMX
catalog/ HabopoB aHHbBIX / FOpe Jleckoserli,
product/1027845 Ananp PamxapamaH, Ixeddpu .

YbMaH ; mep. C aHIIL.
A.A.CnuskuHa. - Mocksa : IMK
ITpecc, 2016. - 498 c. - ISBN 978-5-
97060-190-7. - Tekcr :
3JIEKTPOHHBIM.

7. TlepeueHb 37IEKTPOHHBIX 00pa30BaTeIbHbIX PECYpPCOB
VH(OpPMaLMOHHO-Te/IeKOMMYHUKALIMOHHOU ceTu «VIHTepHeT»
[Tepeuenn 3/IeKTPOHHBIX oOpa3zoBare/TbHbIX pecypcos MH(OPMaLMOHHO-
Te/IeKOMMYHUKALIMOHHON ceTh «MHTepHeT», HeoOXOAMMBIX [Jii OCBOEHUS AWUCLUITUHBI
nipuBe/ieH B Tabsurie 9.

Tabmia 9 — TlepeueHb 3/M€KTPOHHBIX 0Opa3oBaTelbHBIX PeCcypcoB HH(OPMAaI[MOHHO-
TeJIeKOMMYHUKAI[MOHHOM ceTu «VIHTepHeT»

URL agpec HavmeHoBaHue
https://help.loginom.ru/ Loginom — pyKoBO/ICTBO T0/ib30BaTe/ieil

userguide/#loginom-%E2%80%94-
rukovodstvo-polzovatelya

8. IlepeueHb MHPOPMALMOHHBIX TEXHOIOTUU
8.1. [TepeueHb TIPOrPaMMHOTO O00€eCeUeHus, WCIOAb3yeMOT0 TIPH  OCYIIIeCTBIEHUH
o6pa3oBaTesIbHOTO TIpoLiecca 1o JUCLUTIIVHE.
[TepeueHb UCIT0/TE3yeMOT0 IPOrPAMMHOT0 0OecTieueHust ipe/icTaBseH B Tabmmie 10.

Tabsmiia 10— [TepeueHb nporpamMmuoro obecredeHus

Ne /11 HaumMmeHoBaHUe

1 Ananutnueckas niatgopma Loginom. BecriiaTHasi Bepcus /17151 HEKOMMEpPUECKOro
rcnosib3oBanusi Community Edition https://loginom.ru/?
_8a=2.141838138.988103975.1592928053-409674285.1589973143



https://znanium.com/catalog/
https://znanium.com/catalog/
https://znanium.com/catalog/
https://znanium.com/catalog/

8.2. Ilepeuenn MH(OPMaLMOHHO-CIIPaBOYHBIX CUCTEeM, UCTI0/Ib3yeMbIX rpu
OCyl1[eCTB/IeHMH 00pa30BaTe/IbHOTO TIpoLiecca 1Mo AUCLUIIMHE

[TepeyeHp WUCIO/IB3yeMbIX HMH(OPMALMOHHO-CIIPABOYHbIX CUCTEM T[pe/iCTaB/ieH B
Tabsure 11.

Tabsuija 11— [TepeueHb uHGOPMAIMOHHO-CIIPABOYHBIX CUCTEM

Ne /11 HaumMmeHoBaHue

1 OHIMKIIoNeaus 1Mo busHec-aHanu3y https://wiki.loginom.ru/?
_8a=2.204220440.988103975.1592928053-409674285.1589973143

9. MaTtepuanbHO-TeXHUYeCKast 6a3a
CocraB MaTepHajbHO-TEXHMUYECKOW 0a3pl, HeoOXOAWMOW [  OCYILEeCTBIeHUs
obpa3zoBaresIbHOroO Ipoliecca Mo AUCLUIUVIMHE, TIpeficTaB/ieH B Tabnuiel2.

Tabsmia 12 — COCTaB mMaTepuanbHO-TeXHHUeCKO# 6asbl

No HavMeHOBaHKe COCTaBHOM 4acTu Howmep aygutopun
n/n MaTepHabHO-TeXHUUeCKon 6a3bl (pu HeoOXOAUMOCTH)

MynbTrMeAuiHas JIEKLMOHHAs ayIUTOPUSI

2 | KomnbroTepHbIN Ki1acce

10. OweHouHBIe Cpe/CTBa /151 NPOBe/|eHHsI TPOMEXXYTOYHOM aTTecTal[uu
10.1. CocTtaB OLIEHOYHBIX CpeJACTB/JISI TPOBeJeHUs TPOMEXYTOUHOW aTTecTalyu
00yuJaroIUXCs 10 AUCLUTUIMHE MPUBeIeH B Tabsure 13.
Tabsmmiia 13 — CocTaB OIeHOYHBIX CPeJICTB /ISl IPOBEIEHUST MPOMe)KyTOUHOM aTTecTaliu

BI/I,Z[ HpOME)I(YTO‘JHOI‘;I dTTeCTaljyn Hepequb OLIEHOYHBIX CpeCTB

JK3aMeH CIMCOK BOMPOCOB K 3K3aMeHY

10.2. B KauecTBe KpUTepUeB OLIEHKM YPOBHS C(HOPMHUPOBAHHOCTH (OCBOEHUS)
KOMITETeHIIMH 00yJaroLMHUCs TIPUMeHsieTcs1 5-0asibHasi IIKajda OLIeHKH CPOPMHUPOBAHHOCTU
KOMITeTeHIMi, KoTopasi TiprBesieHa B Tabimie 14. B TeueHne cemecTpa MOXKET MCIIO/Ib30BaThCs
100-6anmpHast  Kajla  MOAYJ/IBHO-DEMTUHTOBOM  CUCTeMbl — YHUBEpPCUTETa,  TpaBH/Ia
VICII0J/Ib30BaHUSI KOTOPOW, YCTAaHOBJIEHbI COOTBETCTBYIOLIUM JIOKaJbHBIM HOPMAaTUBHBIM aKTOM
I'YAIL
Tabsuija 14 -KpuTepun OUEHKNU YPOBHS COOPMUPOBAHHOCTM KOMMETEHLM

OrieHKa KOMITeTeHLIN

T — XapakTepyCcTHKa ChHOPMUPOBaHHBIX KOMITeTEHLIMI

— oOyyarouuiicss TIyOOKO ¥ BCECTOPOHHE YCBOW/I TPOTrPAMMHbBIN
MarepHar;

— yBepeHHO, JIOTUYHO, T10C/IeloBaTe/IbHO M IPaMOTHO €ro U3/araet;

— OnupasiCb Ha 3HAHUSI OCHOBHOUM U JIOTIOJTHUTELHOMN JIUTepaTyphl,

«OTJTAYHO»
GaTTCHOY TECHO  MPUBSI3HIBAET  yCBOEHHble — HAyYHble — TOJIOXKEHHs  C

MPAaKTUYeCKOH /1esITe/IbHOCThIO HAIlPaBJ/IEHHUS;

— yMeJsiIo 000CHOBBIBAET U apTyMEHTHPYET BbIJBUTAeMbIe UM WIEU;

— JleJlaeT BBIBO/IBI M 0000IIIeHNST;

— cBODOO/THO BJIa/IE€T CUCTEMOM CIelMa/TM3UPOBAHHbBIX TIOHSATHH.
«XOPOLLIO» — o0yuaroluiicss TBepZi0 YCBOW/ MPOrPaMMHBIN MaTepHasl, TPaMOTHO
«3auTeHO» U TI0 CYI[eCTBY H3/laraeT ero, OMWpPasCh Ha 3HAHWST OCHOBHOM

JIUTepaTyphl;

— He JIOMyCKaeT CyL[eCTBeHHbIX HETOUHOCTeN;

— yBsI3bIBaeT yCBOEHHble 3HAHUSI C TIPAKTUUYECKOW [esiTe/IbHOCThIO
HarpaBJ/IeHus;




OrjeHKa KOMITeTeHLIN

5-0a/UIbHAas LIKa/Ia

XapakTepucTHKa ChOpMHUPOBAHHBIX KOMITETEHLMM

— apryMeHTUPYyeT HayuHble ITOJI0XKeHUS;
— JleslaeT BBIBOZIBI M 000011IeHNS;
— BJIaZIeeT CUCTEMOM CITelIMa/I3UPOBAHHbBIX TTOHSITHM.

«YyZI0B/IETBOPUTE/TIbHO»
«3a4TeHO»

— 00yyJaroLMiiCs YCBOW/I TOJTBKO OCHOBHOM TPOTPaMMHBIN MaTepuat,
10 CYLeCTBY M3/1araeT ero, ONMpasch Ha 3HaHUs TOJIBKO OCHOBHOM
JIUTepaTyphl;

— JOTyCKaeT HeCylleCTBeHHbIe OIIMOKY U HETOUHOCTH;

— UCIIBIThIBAeT 3aTPy/HEeHUs] B MPaKTUUYeCKOM MPUMEHEeHUM 3HaHWUN
HarpaBJ/IeHuUs;

— cnabo apryMeHTHpYeT Hay4Hble TI0/I0KEeHHST;

— 3aTpyHsieTcs: B pOpMY/IMPOBaHUM BBIBOJOB M 0000I1IeHNH;

— YaCTUYHO BJIaZIeeT CUCTEMOU CIeLWaJIu3UPOBaHHbIX OHATHM.

«HEYJOBJIETBOPHUTE/IbHO
»
«He 3aU4TeHO»

— 00yyvaroIUiiCcsl He YCBOW/I 3HAUMTENHHOW YacTH IPOrpPaMMHOTO
MarepHaa;

— IOTIyCKaeT  CyIL[eCTBeHHble OMIMOKA W  HETOYHOCTH  TIpH
paccMoTpeHuH 1po6JieM B KOHKPETHOM HarpaB/IeH!H;

— WCTIBITHIBAET TPYJHOCTH B TIPAKTHUECKOM TIPUMEHEHUH 3HAHWIA;

— He MO)KET apr'yMeHTHPOBATh HayUHbIE TTOI0XKEHHUS;

— He (hOpMY/IMPYET BbIBOZIOB M 0000IIeHUH.

10.3. TunoBble KOHTPOJ/IbHBIE 3a/laHUS WA MHbIe MaTepUasbl.
Bompocsr (3agaumn) /1st 9K3aMeHa Tpe/iCTaB/ieHbl B Tabaume 15.

Tabsuria 15 — Bonpocs! (3aaun) 4715 9K3aMeHa

Kop
Ne i/ [TepeueHb BOMPOCOB (3a7ay) J/1s1 9K3aMeHa WHJUKaTOP
a
1 TexHoyornu OU3HEC-aHAIMTUKU U OOJIBIIHE TaHHbIe YK-2.¥.1
2 7Kvi3HeHHBIM LMK/ aHaIUTHYeCKuX NpoekToB Big Data. OIIK-1.B.1
WHurerpanys, noAroToBKa, OYMCTKA, aHaIu3, UHTeprpeTaLys.
OcobenHocTH 3az1au ¢ Big Data.
3 AHanitryeckue 1iaThopMbl OIlK-2.3.1
4 Texnosiornu KDD u Data Mining OIIK-2.¥.1
5 TexHOI0rMU NOATOTOBKU [AHHBIX K aHa/IM3y OIIK-2.B.1
6 [ToaroToBKa AaHHBIX K aHamu3y. OcoOeHHOCTH [JaHHBIX, IK-1.3.1
HAaKOIUJIEHHBIX B KOMMNaHusAX. ®opmanu3saiys JaHHbIX.
MeTo/p! cOOpa /JaHHBIX.
7 OTueTHOCTH U BU3ya/M3aLys JaHHbIX B aHA/IMTUYECKUX [IK-1.¥.1
naTdhopmax
8 AccouuarvBHble nipaBy/a. HasHauenue. ITpumepsl IIK-1.¥Y.3
WICI10/1b30BaHus. ba3oBble noHATHA. MeTozbl Iorcka
aCCOLMAaTUBHBIX MpaBUI. MeTPUKY acCOLMaTUBHBIX MMPaBUJL.
VHTeprnipeTaliyisi acCOLMATUBHBIX TIPaBUIL.
9 [ToaroToBKa AaHHBIX K aHamu3y. OCOOeHHOCTH JJaHHBIX, IK-7.B.3
HaKOIJIEHHBIX B KOMOaHUsAX. Popmanu3anus JaHHbIX.
Merto/ibl cOOpa JJaHHBIX. MeTo/Ibl TIPeJI TOATOTOBKH JJAHHBIX.
10 TpeboBaHnust K JaHHBIM. POPMBI TIPE/ICTABIEHUS JaHHBIX. I1K-9.3.1
Tunb! wkan. MTHpopmaTtuBHOCTE AaHHbIX. [IpefcraBieHue
HabopoB JaHHBIX. OCOOEHHOCTH OOJIBIINX JAHHBIX.
11 Bu3syanu3saius jaHHbIX. BusyanusaTopsl o6ijero HasHauenust | 11K-9.3.2
U crietanusupoBadsble. OLAP-aHanus. BusyanusaTopsl
OLIeHKHY KaueCTBa MOJie/IMpoBaHus. Bu3yanusartopsl,




WHTepIIpeTaluu pe3y/bTaToB aHanu3a. KoHlenysa ananusa
JaHHbIX /LK. ThIOKM.

12

AccouuarvBHble nipaBy/a. HasHauenue. ITpumepsl
WICI10/1b30BaHus. ba3oBsle noHATHA. MeTozbl Iorcka
aCCOLMATUBHBIX IpaBUI. MeTpUKY acCOLMaTUBHBIX ITPaBUJL.
WHTepripeTaliyst aCCOLMATUBHBIX ITPABUIIL.

I1K-9.3.3

13

TpeboBanus K faHHBIM. POPMBI MIPE/ICTABIEHUS JaHHbBIX.
Turbl mikan. MHGopMaTUBHOCTD JJaHHBIX. [IpeicTaBneHue
HabOPOB /laHHBIX. OCOOEHHOCTH OOJBIIMX JIaHHBIX.

[IK-9.¥.1

14

Ouncrka gaHHbIX. OLl[eHKa KauecTBa JaHHbIX. MeTobl
OLIEHKH KaueCTBa JJaHHbIX. DUIbTpaLys JaHHBIX, 00paboTKa
nyO/IMKaToB 1 MPOTHBOpeUUid. BrisiB/ieHre aHOMa/TbHBIX
3HaueHui. CokpailleHHe pa3MepHOCTH AaHHbIX. CoKpaleHue
YyMC/ia IPU3HAKOB U 3aMKCeH.

[IK-9.Y.2

15

KnacrepHslii ananu3. @opmanbHOe ONMCcaHye anropyuTMa
Kjlactepusanuy. TUIbI K/1aCTepPHBIX CTPYKTYpP. Mepsbl
cxogcTBa. MeTobl orpeesieHUs: PaCCTOSIHUSL MEXIY
Kiactepamu. Mepapxuueckre MeTO/bl KacTepu3aLivy.
AnroputMmel k-means u g-means. EM- kiactepu3aiusi.
Knacrepusanys KaTeropuaabHbIX JaHHBIX. AJITOPUTM
CLOPE.

[IK-9.Y.3

16

AHanmuTnyeckass OTUETHOCTb U BH3ya/IM3allys JaHHBIX.

I1K-9.B.1

17

AHcamb6si1 Moienielt B aHanuTHKe. [IpuMep COBMECTHOTO
ncnosib3oBaHuss ABC u XYZ Mojieneli aHa/im3a.

IT1K-9.B.2

18

AHanuTHuecKas MMpaMu/ia aHaTUTHKU. VIHCTPYMEeHTbI
aHATUTUKK JaHHbIX. COBpEMEHHOe TIOHSTHE aHa/In3a JaHHbBIX.
Oco0eHHOCTH 3a/lau HOBOT'O THIIA.

IT1K-9.B.3

Bornpocsr (3agaun) asist 3auera / audd. 3auera mpe/cTaBieHbl B Tabauie 16.

Tabnwmia 16 — Boripockl (3a1aun) ziyist 3aueta / audd. sauera

Ne ri/mt

[TepeueHb BOMPOCOB (3afau) Asisi 3aueta / qudd. 3aueta

Kopg
WHJUKaTOP
a

YueOHBIM MJIAHOM He TIPelyCMOTPEHO

[TepeueHb TeM [ KypCOBOTO TPOEKTUPOBAHMS/BBIMIOTHEHUSI KYPCOBOW pabOoThI
Tipe/icTaB/ieHbl B Tabsure 17.
Tabsuija 17 — IepeueHb TeM /ijist KYPCOBOT'O TIPOEKTHPOBAHMSI/BBITIO/IHEHHUSI KYPCOBOM pabOThI

Ne /11

ITpriMepHBIV NTepeyeHb TeM 11 KYPCOBOI'O ITPOEKTHPOBAHNS/BbIIIOJHEHUS

KypCOBO# paboThl

YueOHBIM IJIAHOM He MPeyCMOTPEHO

Boripockl /11 mpoBefieHMsI TIPOMEXYTOYHOW aTTeCcTalid B BHUJE TeCTUPOBAHUS
ripe/icTaB/IeHbI B Tabmie 18.

Tabsuiia 18 — ITpyMepHBIii TIepeueHb BONpPOCOB /15 TECTOB

Ne /11

[TpuMepHbIii epeueHb BOMPOCOB [|/Is1 TECTOB

Koz
VIHJVKaTOp
a

He niperycMoTpeHo




[TepeueHb TeM KOHTPOJIbHBIX pabOT MO AUCHUITIMHE OOYYArOU[UXCS 3a0YHON (DOPMBI
oOyueHus1, mpe/icTaB/ieHbI B Tabuiie 19.

Tabsuiia 19 — ITepeueHb KOHTPOJILHBIX PabOT

Ne i/t ITepeueHb KOHTPOJIbHBIX PabOT

KomnoHeHT BrInosiHeHMe y37a.

Komnonent Lukii.

BHelH1e KOMITIOHEHTHI ¥ OMOTMOTEeKH.

TpaHcdopmaliys JaHHbIX.

KomnoneHT ['pynnupoBka.

KowmrmoneHT [laTa 1 Bpems.

KOMITOHEHT fij1s1 CBsA3M HECKOJIbKHUX HaOOpOB faHHBIX CITHUSTHUE.

KomrmoHeHT AJ151 CBA3KW HECKOJIBKHUX Ha6op013 JAdHHBbIX ,Z[OHOJIHEHI/IE JaHHBIX.

OO N |U|AW|N |-

KOMITOHEHT fiJ1s1 CBSI3M HECKOIBKUX HaOOpOB /laHHbIX CoeluHeHue.

KommnoHeHT AJ15 CBA3M HeCKOJIbBKHUX Ha60pOB AaHHBIX O6”be,£[I/IHEHI/Ie.

==
[l L=

KommnoHenTt KBanroBaHue.

—_
N

KomrioHeHT CKOJ'IB?:HLL[GG OKHO.

—
w

Komnonent Kpocc-Tab/uiia.

—_
IS

I/IMHOPT W3 MPOMBIIIJIEHHBIX UCTOYHHUKOB JdHHBIX.

—
ul

[TogMoeniy, MPOEKTUPOBaHKE 0e3 TaHHBIX.

[HN
()]

Co3pnaHue rakeTos.

—_
~

dopMasibHBIM SI3bIK MOMCKA ¥ MAHUITYJISIIUKA B 00JIBIIIMX MaCcCUBaX JaHHbBIX:
peryJisipHble BbIpayKeHMUsl.

10.4. Metoguuecke  Marepuasbl,  OINpefesislol(Me  TpPOLeAypbl  OLIeHUBaHUS
VH/IMKAaTOPOB, XapaKTepU3yIOIIMX STanbl ()OPMUPOBAHMS KOMIIETeHLUM, COZlep)KaTcs B
JIOKa/IbHbIX HOpMaTUBHBIX akrax ['YAII, persiaMeHTUpYHOIMX TOPALOK U TMpOLeSypy
NIpOBeJIeHHs TeKYIlero KOHTPOJIsI yCIIeBaeMOCTH 1 TPOMEKYTOUYHOM aTTecTaljui 00yJaromyxcs
I'YAIL

11. Metoanyeckue yKa3aHUs it 00yUaroIIAXCst TTI0 OCBOEHUIO TUCLIATITMHEI

11.1. MeTtopuueckrie yKa3aHUSl [yii OOY4YaroOlUXCS TI0 OCBOEHHUIO JIEKIIMOHHOTO
MaTepuasna

OcHOBHOe Ha3HaueHHe JIeKIMOHHOTO MaTepHala — JIOTHUeCKd CTPOMHOE, CHCTEMHOE,
r1yboKoe U sICHOe HW3/Io)KeHHe yueOHOro marepuana. Ha3HaueHHWe COBPEMEHHOW JIEKIMU B
paMKax JUCLIMIUIMHBI He B TOM, YTOOBI TOJYUYUTh BCHO MH(MOPMAIMIO TI0 TeMe, a B OCBOEHUH
byHJaMeHTa/IbHBIX TIpO0O/eM  JUCLIMIUIMHBI, METOJ0B HAyuHOTO TI03HAHUS, HOBEWIIINX
JOCTI)KEHUM Hay4YHOM MbICM. B yueOGHOM mporiecce JieKI[Usi BHITIOMHSET MEeTO/O0I0TMUeCKYHo,
OpraHU3alMOHHYI0 ¥ UH(OPMAaIMOHHYI0 GYHKI[MM. JIeKiys pacKpbiBaeT TIOHATHUNHBINA arrapar
KOHKpeTHOH o06jacTv 3HaHUsA, eé Tpo0JieMbl, JaeT Ije/lbHOe TIpe/|CTaBleHHe O JUCIUTUIMHE,
MOKa3bIBaeT B3aUMOCBSI3b C APYTUMU AUCLIATITMHAMU.

[TnaHupyeMble pe3y/IbTaThl DU OCBOEHUM 00YYAIOIIMMKCS JIEKIIMOHHOTO MaTepHala:

- [OMyyeHWe COBpPEMEHHBIX, IIeJIOCTHBIX, B3aWMOCBSI3aHHBIX 3HAHUM, YPOBEHb
KOTOPBIX OTpe/ie/isieTCs 1ie/IeBOM yCTaHOBKOW K KaXK/J0M KOHKDETHOM TeMe;

- TIOJIyueHHUe OIbITa TBOPUECKOW PaboThl COBMECTHO C Mpero/iaBaTesieM,;

- pa3BuThe TMpo(decCUOHa/NbHO-ZIeJIOBBIX  KauecTB, JIOOBM K  TIpeAMeTy |
CaMOCTOSITeJTbHOTO TBOPUECKOTO MBIIIIEHHSI.

- TosiBJieHHe HeoOX0AUMOTro MHTepeca, HeoOX0UMOr0 /11 CAMOCTOATeTbHOM PabOoTHI;

- [ofy4yeHWe 3HAaHWUM O COBPEMEHHOM YDOBHE pa3BUTHs HAyKU U TEXHUKA U O
TIPOTHO3€e UX Pa3BUTHS Ha O/ KaMILIVe TOb;




- HAY4YMTbCs MeTOAUYecKH oOpabaThiBaTh Marepuan (BbIAENATh TJIaBHbIE MBICIA U
MOJIO)KeHUsl, TPUXOJAUTb K KOHKDeTHbIM BbIBOJlaM, T[IOBTOPSITb UX B  pa3/IMUHbIX
dhopMyMpoBKax);

- [Oy4YeHUe TOUHOTO MOHUMaHUs BCeX He0OXOAUMBIX TEPMHUHOB U TTOHSITU.

JIeKLIMOHHBIM ~ MaTepyal MOXXeT COMPOBOXKAATbCS  [JeMOHCTpaLer CaanufioB U
WCTIOb30BaHWEeM Da3/aTOYHOTO MaTepuasia TIpU TIPOBeJleHMM KOPOTKUX JUCKYCCUM 00
0C0OEHHOCTSIX TIPUMEHEHHs OT/e/TbHBIX TeEMATHK T10 JUCLIUTIIVHE.

CTpyKTypa npe/iocTaB/ieHys JeKIIMOHHOTO MaTepyana:

- BcerynuTesibHas yacTh omnpe/iesisieT Ha3BaHUe TeMbI, TJIaH U 11eJ1b JIeKIUHY;

- B 0oCcHOBHOI1 yacTu peanu3yeTcsi Co/iepyKaHue TeMbl, BCe IJIaBHble y3/I0Bble BOMPOCHI,
pacCMaTpUBAlOTCSl TpUeMbl M TeXHOJOTMM TeKylleldd TeMbl C TIDUMEHEeHHEeM CpefiCTB
Bu3yanu3aluu. KaxJplii BOMpOC 3aKaHUMBAeTCsl KPAaTKUMM  BBIBOJAMH,  JIOTMYECKU
MO/IBOASILIMMU CTYJI€HTOB K CJIeIyIOLeMy BOIPOCY JIeKL[1H;

- 3ak/rouMTesbHas 4acTh 00001jaeT B KpaTKUX (OPMY/IMPOBKAax OCHOBHbIe HjeU
JIEKLIMY, JIOTUYEeCKU 3aBeplliasi ee Kak LieJIOCTHOe paCCMOTPeHUe TeMbI.

11.2. MeTopryeckue yKas3aHUsl [ OOYYarOIMXCS IO BBIOTHEHWIO 1a00paTOPHBIX
pabot

B xozme BbINoHEeHMs1 J/1abOpaTOPHBIX pPAabOT OOyYAIOLIWICA JO/DKEH YrayOuTb W
3aKpenuTh 3HaHWsl, MPaKTUUecKrue HaBBbIKWU, OBJa/|leTh COBPEMEHHOW MeTOAUMKON U TeXHUKOMN
SKCIIepUMEHTa B COOTBETCTBMM C KBa/JIM(HUKALMOHHON XapaKTePUCTUKOW O0ydJarommerocs.
BrbinonHenre n1abopaTopHbIX pabOT COCTOUT M3 IKCIIePUMEHTaTbHO-TIPaKTUUeCKOM, pacyeTHO-
aHA/IMTUYECKOW YacTel ¥ KOHTPOJIbHBIX MePOIPUATHH.

BeinonHeHne 1abopaTopHbIX paboT 00yYaroLUMCS SIB/ISIETCS HEOTbeM/IeMOUM UacTbhiO
W3y4yeHus] [JUCLIMIUIMHBI, OfpefenseMold y4eOHbIM TJIAHOM, M OTHOCHTCSI K CpeZCTBaM,
obecrieunBaroLM pellleHHe C/le/lyIoLMX OCHOBHBIX 33/lau 00yuaroiierocs:

- mpuoOpeTeHHe HaBBIKOB WCC/AEJOBAaHWs TPOLIECCOB, SBJIEHWH U 0OBEKTOB,
M3yuyaeMbIX B PAMKax /JaHHOM JUCLUIIIMHBI;

- 3aKpervieHWe, pa3BUTHe M [JeTaau3alis TeopeTHYeCKUX 3HaHWUM, MOy4YeHHbIX Ha
JIeKLUSX;

- To/jy4yeHUe HOBOW MH(GOPMALIMU TI0 W3y4aeMOl AUCLIUIIINHE;

- mipuobOpeTeHHMe  HAaBBIKOB  CaMOCTOSITe/IbHOM  paboThl C  y1labopaTOpHBIM
obopyioBaHMEM U TTPUOOpaMH.

3agaHve ¥ TpeOOBaHUS K IPOBeIEHHIO JIabOpaTOPHBIX paboT
3azaHve Ha JabopaTOpHYHO pPabOTy BBLIK/IAJbIBAETCS B JIMUHBbIA KaOWHET CTy/eHTa.

OOsi3aTeNlbHBIMK ~ MEPOTIPUSATHSIMU ~ SIBJISIIOTCS:  YCTAaHOBKA — YKa3aHHOTO — TIPOIPaMMHOTO
obecrieueHysi, 3HAKOMCTBO CO CIIpaBOYHbIMU MaTepuanaMu. JlaboparopHasi paboTa BbIOIHSETCS
Ha KOMITbIOTepax B ayJUTOPUSIX KadeJpbl WM Ha JIMUHBIX HOYTOYKax.

CrpyKTypa 1 ¢opmMa oTueTa o 1abopaTopHoii paboTe

OTyeT O BBITIOJTHEHUH J1aOOPAaTOPHOM pabOThI O/KEH BK/IOUATh CJIeAYIOLIMe TIO3ULH:
TIOCTAHOBKY 3aJjauM, OMMCAHWE WCC/IefyeMOM TpeJMeTHOW 00/1acTH, IOIIaroBoe OIUCaHue
TEXHOJIOTUM BBITIOJTHEHUSI C HEOOXOJMMBIMH KOMMEHTApHsMH K pa3paboTaHHOMY CLieHapHuio
00paboTKY JaHHBIX, pe3y/IbTaThl U BBIBO/BL.

TpeboBanus K 0hopMIEHHIO OTYeTa O JIabopaTOpHOU paboTe

W3noxeHve Tekcta U odopmiieHHe paboThbl CjiefiyeT BBIMOJIHATh B COOTBETCTBUU C
tpeboBanusimu  I'OCT  7.32 - 2017, npexacraBieHHeIMH Ha  caidte ['YAII
https://guap.ru/standart/doc




11.3. MeToauueckre yKa3aHUs Zjisi 00YUArOL[UXCS TI0 TIPOXOKAEHUIO CaMOCTOSITe/TbHON
paboThI

B X0/ BBITIO/THEHUS] CaMOCTOSATEIbHOW pab0Thl, 0OYYaIOIIUIACS BBITIONHSET paboTy o
3alaHUI0 M TIPU METOJMUeCKOM PYKOBO/ICTBe TperojiaBaresisi, HO 0e3 ero HernocpeACTBEHHOrO
y4acTHsl.

Inst obydaromuxcsi Mo 3aouHol (opMe 0OydyeHHs, CamMOCTOsITe/lbHasi paboTa MOXKeT
BKJTFOUaTh B Ce0si KOHTPO/IbHYIO paboTy. 3a/jaHust ripe/icTaB/eHsl B Tabmure 19.

B miporiecce BBITIONHEHUsI CaMOCTOSITe/IbHOW paboThl, y 00ydaromerocss GopMupyeTcst
1jesiecoobpa3Hoe TIaHMpOBaHWe pabouero BpeMeHH, KOTOpOe T03BOJISIeT UM Pa3BUBaTh yMEHHUS
Y HaBbIKM B YCBOEHMU M CHCTEMaTH3alliu TpUOOpeTaeMbIX 3HaHWM, 00ecrieurBaeT BBICOKHN
yYpOBeHb YCIIeBaeMOCTH B T1epyoj, OOy4eHHs, IIOMOTaeT IIOJyYUTh HABBIKK TIOBBIIEHUS
npoeCCHOHATBHOTO YPOBHS.

MeToauuecKuMi ~ MaTepyiaZiaMy, — HalpaB/SIOIUMUA  CAMOCTOSTENIbHYIO — paboty
00yUarolUXCSASIBIISIOTCS:

- yueOHO-MeTOAWYECKHI MaTepuast Io AUCIATUINHE;

- MeToJWuecKUe YKa3aHWs IO BbIOJHEHUIO KOHTPOJIbHBIX PabOT (A/1s1 00ydYarommuxcst
110 3a04YHOU (hopMe 00yUeHwHs).

11.4. MeTtopuueckrie yKa3aHUs [Ji1 OOYYalOU[UXCS 10 TPOXOXKAEHUIO TEeKYIIeTro
KOHTPOJISI yCIIeBaeMOCTH.

Tekylui KOHTPO/Ib YCIIEBaeMOCTU TMpeAyCMaTprMBaeT KOHTPOJIb KaueCcTBa 3HAHUM
00yuaroIrXcsl, OCYIIeCTB/IsIEMOTO B TeueHHe ceMecTpa C Liefibl0 OLleHWBaHUsSI X0Jla OCBOEHUsI
JUACLIUIIIUHBI.

YuuThIBalOTCSl C/leflytolle TO3ULUKM: TocCelleHre JeKI[Ui, OLeHKU, T0JiydeHHble TI0
pe3y/bTaTaM 3alllUThl JIaOOPaTOPHBIX paboT, TMOCelaeMoCTb. Bce mepeurcieHHbIe TTOKa3aTeTn
OlleHHMBalOTCA B 0Oasyiax, CyMMHUDYIOTCS M SIBJSIOTCS 0a30BOM OIeHKOW TIpU TMPOBeAEeHUN
MPOMEXXYTOUYHOM aTTeCTalyu.

11.5. MeTtopuyeckre yka3aHusi Ajisi 00yUarOLMXCS TI0 TTPOXOKAEHUI0 TIPOMEXXYTOUHON
aTTecTaLyu.

[Tpome)xyTouHasi ~ aTTecTalviss ~ OOyYarOIUXCS  TpeAyCMaTpUBaeT  OIleHHWBaHHe
TIPOMEKYTOUHBIX M OKOHUATe/bHBIX pe3yJ/ibTaToB 00yueHUs 1Mo AucuuruiiHe. OHa BK/IHOUaeT B
cebst:

- 9K3aMeH — (opMa OLleHKM 3HaHUH, TOMy4YeHHBIX OO0ydarluMmcs B Tipoliecce
W3yueHHs] BCel AMCLUTUIMHBI WA €€ YaCTH, HAaBbIKOB CaMOCTOSITe/IbHON PaboThI, CTTIOCOOHOCTH
MPUMEHATb UX /I pelleHds] MpakTUYeCcKuX 3aZiau. OJK3aMeH, KakK MpaBW/Oo, MPOBOAUTCA B
Mepuo/; 5K3aMeHal[MOHHOM CeCCMM W 3aBepLIaeTCs aTTeCTalMOHHOW OLIeHKOW «OTJIMYHO»,
«XOPOLLO», «y0B/IETBOPUTE/ILHO», «HEYJ0BIETBOPUTE/ILHOY.
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