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
No6
1 2 3
Oowasn mpyooemMKocmb oucyun/auHbl, 5/ 180 5/ 180
3E/ (4ac)
W3 HUX uacoe npakmuueckotl n0020MoeKu 17 17
AydumopHble 3aHsimusi, BCEro yac. 51 51
B TOM UMCJIE:
nekimu (JI), (yac) 17 17
rpakThueckue/cemuHapckue 3aHstus (I13),
(gac)
naboparopHsie paboTsl (JIP), (dac) 34 34
KypcoBo# npoekT (pabota) (KII, KP), (uac)
9K3aMeH, (4ac) 36 36
CamocmosimenbHas paboma, Bcero (4ac) 93 93
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)




Cemectp 6

Pazznen 1. BeefeHve B OM3HeC-aHAMUTHKY U OOJIbIIIHE
JlaHHBIE

Tema 1.1. TexHOMOTMY aHATUTHUKHU JaHHBIX 3 10 25
Tema 1.2. MeTo/1bl OUHCTKH, TPe100pabOTKU U
TpaHcopmManuu

Pa3gen 2. AnanuTtika faHHbIX low-code

Tema 2.1. IMNIOPT U3 NIPOMBILLJIEHHBIX UCTOUHUKOB
JTAHHBIX 6 8 25
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 8 16 43

Tema 3.3 Knaccudukaryst

Tema 3.4 Perpeccusi

Utoro B cemecTpe: 17 34 93
Nroro 17 0 34 0 93

[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®.

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. Tlpaktrueckue (CeMUHApPCKUeE) 3aHSTHS
TeMbl MPaKTUUECKUX 3aHSATHUHM U UX TPY/I0EMKOCTb TIPUBE/IeHbI B TaO/uIe 5.

Tabusuiia 5 — TTpakTHUecKue 3aHITHSI U UX TPY/I0EMKOCTh

N3 Hux Ne
Ne Tembl DopMbI MPaKTUYeCKO | paszen
TpyL0eMKOCTb, o
i/ MpaKTHUUeCKUX MpaKTHUUeCKUX (uac) U a
1§ 3aHSATHN 3aHSATHN TOJATOTOBKH, | AUCLIUII
(uac) JIVHBI

YueOHBIM M71aHOM He TIPelyCMOTPEHO

4.4. JlabopaTopHble 3aHSTHS

Tembl 1abOpaTOPHBIX 3aHSATHM U UX TPYI0eMKOCTb IpUBe/ieHbI B Tabsuie 6.
Tabsuiia 6 — JlabopaTopHbIe 3aHSITHS U UX TPY/I0OEMKOCTb

N3 Hux Ne
No MpaKTUYeCKO | paspes
TpynmoeMKOCTb o
i/ HanmMeHoBaHue 1ab0paTOpPHBIX paboT (uac) 7} a
n ’ MOJITOTOBKY, | JWCLIUI
(uac) JTUHBI
CemecTp 6
1 | OcHoBsl pabotsl B Loginom. CrjeHapumu. 2 1
OKCIIOPT ¥ UMMOPT JaHHbIX. HacTpoiika
noptoB. KommnoneHTs! KanbKynstop,
PuabTp cTpoK, COPTUPOBKA.
2 | Crpykrypu3ayuus cueHapus — [logmonenu. 2 1 2

[TpoekTrpoBaHue 6e3 JAaHHBIX: TlepeMeHHbIe
Y napametpu3anys. KoMnoHeHTbI
I'pynnmupoBKa, Y c/ioBue, 3aMeHa.




3 | OGoraienue gaHHbIX: CausHUE, 2 1
CoepuHenue, [lononHenue, O6beiHeHNe.
KowmrmonenTsr [lata u Bpemst, Tabsmia B
nepeMeHHble, KBaHTOBaHue.

4 | Busyanu3auus JaHHbIX. AHa/IUTUUeCKast 2 1
OTYETHOCTb.

5 | ®opMasibHbIM S3bIK OMCKA U MAaHUMYJISILIAN 2 1
B 0O/IBLIIMX MacCHBaXx JAaHHBIX: PerysipHbie
BbIpaykeHUsl.

6 | Tpancdopmarus gaHHbIX. [IpakTHUeckas 2 1
3ajaua 1 - bajisibHasi CKOpUHIOBas KapTa.

7 | IIpou3BOAHBIM KOMIIOHEHT MHOTOKPAaTHOI'O 2 1

WCIonb30BaHus. [IpakTrueckas 3ajiaua 2 —
AHanu3 ueKoB B PO3HUUHOM CETH.

8 | Ouuctka u ipegobpaboTka. [TpakTuueckas 2 1
3a1aua 3 — OuyuCTKa ¥ HOpMaau3anusl.

9 | KoHconupauus gaHHbIX. UMOopT JaHHBIX W3 2 2
TPOMBILLIJIEHHBIX UCTOUHHKOB.

10 | Data Mining: AccouyaTvBHbIe TIpaBUJIA. 4 2

['eHepanyis mpaBwWI, MHTEpHpeTaLys,
BH3yanu3alusi pe3yabTaToB.

11 | Data Mining: Knacrepusauus. 4 2
ITpakTnueckas 3agaua 4 - CermMeHTaLus
KJ/IME€HTOB Te/IleKOMMYHUKAaLIMOHHOW

KOMITaHUH.
12 | Data Mining: Knaccudukarys. 4 2
ITpakTnueckas 3amaua 5 — ABC u XYZ
aHaIu3
13 | Data Mining: Perpeccus. IIpakTiuyeckas 4 2

3aziaua 6 - [IporHo3upoBaHye MpoJaku
00beKTa He/IBIDKUMOCTH Ha OCHOBe
JIOTUCTHYECKOU perpeccum.

Bcero 34 17

4.5. KypcoBoe MpoeKTHpOBaHUe/ BHITIOJTHEHHE KYPCOBOU PabOTHI
YueOHBIM IJITAHOM He TIpelyCMOTPeHO

4.6. CamocrosTenbHasi paboTa 00yJaroImxcst
Buzipl caMmocTosiTesTbHOM paboThI U ee TPY/I0EMKOCTD TIPUBe/IeHbI B Tab/uIle 7.
Tabnmiia 7 — Buzsl camocTosTebHOI paboThl 1 ee TPyJ0eMKOCTh

. Bcero| Cemecrtp 6,
Buj camocTosiTe/TbHOM paboThI
, 4yac yac
1 2 3
N3yyeHue TeopeTUUeCKOTrO MaTepurara
40

gucuuriiHel (TO)
Kypcoroe npoektrupoBanue (KII, KP)
PacuetHo-rpadmueckue 3asanus (PI'3)
BroinosiHenue pedepara (P)
[ToAroToBKa K TeKyILeMy KOHTPOJIIO 13
ycrieBaeMocTH (TKY)
HowmariiHee 3azanue (/13)




KonTtposbHble paboTbl 3a0uHUKOB (KP3)

[ToaroToBKa K MPOMeKyTOUYHOM aTTecTaljuu

A 40

Bcero: | 93 93

5. IlepeueHb yueOHO-METOJUUECKOTO 0OeCTIeueH st
JUTISI CAaMOCTOSITe/IbHOW Pab0ThI 00yUaroIUXCs 10 JUCLIUTITHE (MO/IYJI0)
YueOHO-MeTOJUUeCKHe MaTepHasbl Jjisi CaMOCTOSATETbHOM paboThl 00yuaroImxcsl yKa3aHbl B
.. 7-11.

6. TlepeueHb MeYaTHBIX U 37IEKTPOHHBIX YUeOHBIX U3JaHUN
[TepeueHb TIeUaTHBIX U 3JIEKTPOHHBIX YUeOHBIX U3/jaHHUH TTPUBE/IeH B Tab/uiie 8.
Tabnwuia 8— ITepeueHb MeYaTHBIX U JIEKTPOHHBIX YUeOHbIX U3JAHUMN

KomuectBo 3K3eMriisipoB
[udp/ Bubmorpaduyeckasi CChllKa B GrbmoTexe
URL agpec (KpoMme 3/1eKTPOHHBIX
5K3eMIVISIPOB)
519.6/.8(T'YAIT) AnppoHoB, Cepreii 119
A 66 AnekcangpoBuu.
Mogenu 1 MeTo/ibl B CUCTEMax
TO/I/IeP’KKU TIPUHSITUS pellleHnH :
yue6Hoe rocobue / C. A. AHIPOHOB
; C.-Iletepb. TOC. YH-T a3POKOCM.
ripubopocTpoenwus. - CII6. : M3a-Bo
'Y AITI, 2008. - 176 c. : puc., TabJ. -
bubmuorp.: c. 173 - 175 (54 Ha3B.). -
ISBN 978-5-8088-0374-9 : 70.00 p.
- TekcT : HemocpeACTBEHHBIN.
https://znanium.com/ AHanu3 JaHHbIX Y TIPOLIeCCOB:
catalog/ YuebHoe nocobue / bapcersiH A.A.,
product/350638 Kynpusuos M.C., Xonog U.N. -
CI16:5XB-ITetepbypr, 2009. - 512
c. - ISBN . - TeKCT : 3/1eKTPOHHBIH.
https://znanium.com/ Jleckogetl, FO. AHanu3 60/bI1INX
catalog/ HabopoB fgaHHBIX / FOpe JleckoBeil,
product/1027845 Anang Pamxapaman, Ixeddpu .
YibMaH ; 1ep. C aHrJI.
A.A.CnuHkuHa. - Mocksa : IMK
IMpecc, 2016. - 498 c. - ISBN 978-5-
97060-190-7. - Tekcr :
3/1eKTPOHHBIN.

7. TlepeueHb 37EKTPOHHBIX 00pa30BaTeIbHLIX PECYpPCOB
rH(bOpPMalMOHHO-Te/IeKOMMYHUKALIMOHHOM ceTH «VIHTepHeT»

[Tepeuenn 3/IeKTPOHHBIX oOpa3oBaTebHbIX pecypcoB MH(OPMaLMOHHO-
TeJIEKOMMYHHUKAIIMOHHON ceTh «VHTepHeT», HeoOXOAMMBIX [Jjii OCBOEHWS AWCLUIUTAHBI
nipuBe/ieH B Tabsuiie 9.

Tabma 9 — TlepedeHb 3M€KTPOHHBIX OOpa3oBaTebHBIX PECypcoB HWH(OPMAI[MOHHO-
Te/IeKOMMYHUKALIMOHHOM ceTu «VIHTepHeT»


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

URL azpec HanmenoBanue

https://help.loginom.ru/ Loginom — pyKoBO/CTBO T0Jib30BaTe/ei
userguide/#loginom-%E2%80%94-
rukovodstvo-polzovatelya

8. IlepeueHb MH(POPMALMOHHBIX TEXHOIOTHI
8.1. [lepeuenb TporpaMMHOro obecrieueHusi, HCHOMb3YEMOr0 TIPH OCYIIeCTBJIEHUU
obpasoBaresbHOTO TpoLiecca Mo JUCLUIIIHHE.
[TepeueHb UCII0/Ib3yeMOr0 MPOrpaMMHOT0 0becrnieueHysi pe/icTaBrieH B Tabme 10.

Tabmwmia 10— ITepeueHb nporpaMmHoro obecreuenus

Ne /11 HaumMmeHoBaHue

1 Ananutnueckas natdopma Loginom. BecrniiaTHasi Bepcus [ijisi HEKOMMepPUeCKOro
ncnonb3oBanus Community Edition https://loginom.ru/?
_8a=2.141838138.988103975.1592928053-409674285.1589973143

8.2. TTepeuenb HH(OPMAIMOHHO-CITPaBOYHBIX CHCTEM, UCTI0JTh3YeMbIX TpH
OCYILIeCTB/IEHUH 00pa30BaTe/IbHOTO MPOLIeCCa Mo AUCLUTUTHHE

[TepeueHb HCMO/B3yeMbIX HH(DOPMAIMOHHO-CIIPABOYHBIX CHCTEM TIPE/CTAaBlIeH B
tabnvie 11.

Tabsmija 11— [TepeueHb uHbOPMAIMOHHO-CIIPABOYHBIX CHCTEM

Ne /11 HaumMeHoBaHMe

1 OHIMK/Ioneaus 1o busHec-aHanu3y https://wiki.loginom.ru/?
_ga=2.204220440.988103975.1592928053-409674285.1589973143

9. MartepuanbHO-TeXHHUeCcKasi 6a3a
CoctaB MaTepHajbHO-TEXHMUYECKOM 0a3pl, HeoOXOAWMOW [  OCYILeCTBJIeHUs
obpa3oBaTe/TbHOTO MpoILiecca Mo AUCIUIUIMHE, TIPe/ICTaB/IeH B Tabsuiel2.

Tabsmia 12 — COCTaB mMaTepuanbHO-TeXHHUECKOH 6a3bl

Ne HaumeHoBaHMe COCTaBHOM YaCTH Howmep aygutopuu
/11 MaTepHaTbHO-TeXHUUECKOU 0a3bl (Tipy HeOOXOUMOCTH)

MynbTUMeiuiHas TeKLMOHHAs ayJUTOpPUs

KomrnbroTepHsli Knacc

10. OueHouHble cpefiCTBa /1/1s1 IPOBeJeHUsI IPOMeKYTOUHOW aTTecTaliy
10.1. CocTaB OLIEHOYHBIX CpEJACTBIJ/IA IPOBeJeHUs TPOMEXYTOUHOW aTTecTaliy
obyyaroImyxcs o JUCLIMIUIMHe TIpuBe/ieH B Tabnutie 13.

Tabsmija 13 — CocTaB O1[eHOUHBIX CPeJICTB /I/Isl IPOBEIEHUSI MPOMeXKyTOUHOM aTTecTalliu

Buz npomMe)XyTOUHOM aTTecTaluu [TepeyeHb OLIEHOYHBIX CPE/ICTB

JK3aMeH CIMCOK BOMPOCOB K 3K3aMeHy

10.2. B KauecTBe KpUTepUeB OLIEHKM YPOBHS C(HOPMHUPOBAHHOCTH (OCBOEHMSs)
KOMIIeTeHII 00yJarolUMUCs TIPUMeHsieTCsl 5-0aruibHasi 1IKaja OLeHKH C(hOpPMHPOBAHHOCTH
KOMITEeTeHIWI, KOTopasi TiprBe/ieHa B Tabimie 14. B TeueHne cemecTpa MOXKET MCIIO/Ib30BaThCS
100-6annpHast  MIKajsa  MOJY/JbHO-DEHTUHIOBOM  CUCTeMbl ~ YHHMBEpPCHUTeTa,  TpaBWIa



HCI10/1b30BaHUA KOTOpOﬁ, YCTAaHOBJ/IEHBI COOTBETCTBYIOIIWMM JIOKA/IbHBIM HOPMATHBHBIM dKTOM
I'YAIL

Tabsuia 14 -KpuTepun OUEHKU YPOBHS COOPMUPOBAHHOCTM KOMMETEHLM

OLeHKa KOMITeTeHLIU

S I— XapakTeprCcThKa ChOPMHUPOBAHHBIX KOMITETEHI UM

— oOyyaronuiicss TIyOOKO W BCECTOPOHHE YCBOW/I TPOTrPAMMHbBIN
Mmarepuar;

— YBepPEeHHO, JIOTUYUHO, 110C/Ie/|0BaTe/IbHO U TPAMOTHO €r0 K3/1araet;

— OTMPAasCh Ha 3HaHWs OCHOBHOW W JIOTIOJIHUTE/ILHOW JIUTepaTyphl,
TECHO  TIpUBSA3bIBAeT  YCBOEHHble  HayuHble TIOJIOKEHUSI  C
MIPaKTHUEeCKOH /1esITeIbHOCThIO HarpaB/leHus];

— yMesio 000CHOBBIBaeT M apryMeHTHPYeT BbIIBUTaeMble UM H/iey;

— JleslaeT BBIBOZIBI M 000011IeHNS;

— cB0DOO/THO B/IafIeeT CUCTEMOM CriellaTM3UPOBAHHbBIX TIOHSITHH.

«OT/IMYHO»
«3aUTeHO»

— o0yyaroLuiics TBepAO yCBOWI MPOrPaMMHBIN MaTepHuasl, TPaMOTHO
M 7O CYIL[eCTBY H3/araeT ero, OMMUpasiCb Ha 3HaHUS OCHOBHOM
UTepaTyphbl;

— He JIOTyCKaeT CYI[eCTBeHHbIX HETOUHOCTeN;

— YBSA3bIBAeT YCBOEHHbIE 3HAHUS C TIPAKTHUECKOUW JeATebHOCTBIO
HaripaBJieHus;

— apryMeHTHUPYeT HayuHble TI0JIO’KeHUS;

— JleJlaeT BBIBO/IBI M 0000IIIeHNST;

— BJIafieeT CUCTeMOM CITelia/Ii3UPOBaHHbIX TTOHSITUM.

«XOpOoro»
«3d4YTeHO»

— oOyyaroLuiics yCBOWU/ TOMBKO OCHOBHOM MPOrpaMMHBIN MaTepuant,
M0 CyIL[eCTBY M3/laraeT ero, ONupasch Ha 3HAHUS TOIBKO OCHOBHOM
JIUTepaTypsl;

— JIOTyCKaeT HeCyljeCTBeHHbIe OIIMOKY U HeTOUHOCTH;

— UCTIBIThIBAET 3aTPy/HeHUs] B TMPaKTUUYeCKOM TPUMeHeHUM 3HaHWUM
HarpaBJ/ieHus;

— c1ab0 apryMeHTUPYeT Hay4HbIe TIOJI0KEeHUST;

— 3arpyHsieTcs: B opMyIMPOBaHUM BBIBOJOB M 000011IeHNI;

— YaCTUYHO B/ajeeT CUCTeMON Crellaqu3upOBaHHbIX TOHATUN.

«yAOBJIETBOPHUTE/IbHO»
«3da4YTeHO»

— 00yyarouuiicss He YCBOWI 3HAUMTEJbHOW YacTH TPOTrPaMMHOTO
Marepuara;
«HEY/IOB/IETBOPUTE/ILHO | — ZIOMyCKAeT — CYIIeCTBEHHbIe  OUIMOKM W HETOYHOCTH  TIpH
» paccMoTpeHuH Npo6ieM B KOHKPETHOM HarlpaB/IeHHUH;
«He 3a4TeHO» — WCIIBITBIBAET TPY/JHOCTH B MPAKTHUECKOM TIPUMEHEHUN 3HAHWI;
— He MOJKEeT apryMeHTHPOBATh HayUHbIe TT0J/I0XKEHMST;
— He GopMYIUpYeT BBIBOZOB U 0000IIeHHH.

10.3. TurnoBble KOHTPO/IbHBIE 3a/JaHUSI WX UHbIe MaTepHUaslbl.
Boripocs! (3agaun) A1t 9K3aMeHa Tpe/icTaB/ieHbl B Tabmie 15.

Tabsuija 15 — Bonpocs! (3azaun) 4151 9K3aMeHa

Kopg
Ne i/t [TepeueHs BOMpPOCOB (3a7ay) J/1s1 5K3aMeHa WHUKATOP
a
1 TexHoOrMM OW3HEC-aHAJTMTUKU U O0JIbIIINE JaHHBIE YK-2.¥.1
2 7Kvi3HeHHBIM LMK/ aHaIMTUYeCKUX NpoekToB Big Data. OIIK-1.B.1

WHTerpaiys, MoroToBKa, OUMCTKA, aHa/IU3, UHTEePIPeTaLysl.
OcobenHoctH 3a71a4 ¢ Big Data.

w

AHanuthyeckue niatopMbl OIIK-2.3.1

4 TexHosnoruu KDD u Data Mining OIlK-2.Y¥.1




U1

TexHomorum MIOArOTOBKU [JAaHHBIX K dHA/IM3Yy

OIIK-2.B.1

[ToAroToBKa AaHHBIX K aHamu3y. OCOOeHHOCTH [JaHHBIX,
HaKOIJIEHHBbIX B KOMITaHUsAX. DopManu3aiiysi JaHHbIX.
MeTo/p! cOOpa JaHHBIX.

ITK-1.3.1

OTUeTHOCTh ¥ BU3yanu3aliusl JJaHHBIX B aHATUTUUECKUX
niaTdhopmax

[IK-1.¥.1

AccouuatvBHble nipaBu/ia. HasHauenue. [Ipumepsl
HCII0/Ib30BaHMs. ba3oBble MOHATHSA. MeToibl MOHCKA
aCcCOLMAaTUBHBIX TTpaBWI. MeTpUKY acCOLMaTUBHBIX TTPaBUII.
WHTepripeTaliysi aCCOLMAaTUBHBIX MPABUJIL.

[IK-1.¥Y.3

[ToaroToBKa AaHHBIX K aHamu3y. OcCOOeHHOCTH [JaHHBIX,
HAaKOIJIEHHBbIX B KOMMaHUsiX. @opManu3aiiys JaHHbIX.
Merto/ibl cOopa JJaHHBIX. MeTo/ibl TIPeJ MOATOTOBKH JJAHHBIX.

[1K-7.B.3

10

TpeboBanus K aHHBIM. POPMBI TTPeCTaB/IeHNs JaHHbIX.
Tune! mkan. MHdopmatuBHOCTH faHHBIX. [IpescTraBieHue
HabopoB /laHHBIX. OCOOEHHOCTH OOJBIINX /IaHHBIX.

[1K-9.3.1

11

Busyanmu3anus faHHbIX. BusyanusaTopsl o01riero Ha3HaueHUs
U crieqanusupoBadsble. OLAP-aHanus. BusyanusaTopsl
OLIeHKU KaueCTBa MOJie/IMpoBaHusl. Busyanusartopsl,
VHTepIIpeTaly pe3y/IbTaToB aHaau3a. KoHnenys aHanusa
JaHHbIX LK. ThIOKM.

IT1K-9.3.2

12

AccouuarvBHble nipaBy/a. HasHauenue. ITpumepsl
WICI10/1b30BaHus. ba3oBble noHATHA. MeTozbl Iorcka
aCCOLMATUBHBIX IpaBUI. MeTpUKY acCOLMaTUBHBIX ITPaBUJL.
WHTepripeTaliyist aCCOLMATUBHBIX MPABUIIL.

I1K-9.3.3

13

TpeboBanus K faHHBIM. POPMBI MIPE/ICTABIEHUS JaHHbBIX.
Turbl mikan. MHpopMaTUBHOCTD JJaHHBIX. [IpeicTaBneHue
Hab0pOB /laHHbIX. OCOOEHHOCTH OOJIBIINX JJAHHBIX.

[IK-9.¥.1

14

Ouncrka gaHHbIX. OL[eHKa KauecTBa JaHHbIX. MeToibl
OLI€HKH KaueCTBa JJaHHbIX. DUIbTpaLys JaHHBIX, 00paboTKa
nyO/IMKaToB 1 POTHBOpeUUid. BrisiB/ieHre aHOMa/TbHBIX
3HaueHui. CokpailleHHe pa3MepHOCTH AaHHbIX. CoKpaleHue
YyKC/ia IPU3HAKOB U 3aMUCeH.

[IK-9.Y.2

15

KnacrepHsiii ananu3. @opmanbHOe ONMCaHKe anropyuTMa
Kjlactepusanuu. TUIbI K/1aCTepPHBIX CTPYKTYpP. Mepbl
cxogcTBa. MeTobl orpeesieHUs: PaCCTOSIHUSL MEXIY
Kiacrepamu. Mepapxuueckre MeTO/bl KlacTepu3aLivy.
AnroputMmel k-means u g-means. EM- kiactepu3aiusi.
Knacrepusanys KaTeropyuaabHbIX JAaHHBIX. AJITOPUTM
CLOPE.

[IK-9.¥.3

16

AHanmuTnyeckass OTUETHOCTb U BH3ya/M3allysd JaHHBIX.

[1K-9.B.1

17

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

IT1K-9.B.2

18

AHanuThueckasi mupaMu/ia aHalIMTUKA. THCTpyMeHThI

dHA/IMTUKHW JdHHBIX. COBPEMEHHOE IMOHATHE aHa/IM3a 1dHHbIX.

Oco0eHHOCTH 3a/lau HOBOT'O THIIA.

IT1K-9.B.3

Bompocsr (3agaun) asist 3auera / audd. 3auera mpecTaBieHbl B Tabauie 16.

Tabnwmiia 16 — Boripockl (3a1aun) zyist 3aueta / audd. sauera

Ne ri/mt

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

Kopg
WHJUKaTOP
a




| YueGHbIM IU1aHOM He TIpe/[yCMOTPEHO |

[TepeueHbr TeM i1 KYpPCOBOTO TPOEKTHUPOBAHUS/BBLITIOTHEHUSI KYPCOBOM pPabOTHI
ripe/icTaB/IeHbl B Tabuie 17.

Tabsuija 17 — IepeueHb TeM /it KYPCOBOT'O TIPOEKTHPOBAHMSI/BBITIOJIHEHHSI KYPCOBOM pabOThI

No /i [TpuMepHbIi TIepeueHb TeM ZIJisi KYPCOBOTO MPOEKTHUPOBaHMSI/BBITIOJTHEHHUS
o o
KYPCOBOM pabOThI

YueOHBIM IJTAHOM He TIPe/lyCMOTPEHO

Boripockl A1 mipoBefileHMsI TIPOMEXYTOYHOW aTTeCcTalid B BHUJE TeCTUPOBAHUs
Tipe/icTaB/ieHbl B Tab/uie 18.

Tabsuiia 18 — ITpyMepHbIi TTepeUueHb BOIpOCOB /IS TeCTOB

Kopg
Ne /i1 [IpumepHbIY NepedyeHb BONPOCOB /1J1s1 TECTOB VIH/IUKaTOoP
a
He niperycMoTpeHo

[TepeueHb TeM KOHTPOJIbHBIX pabOT MO AUCIUITIMHE OOYYarOI[UXCs 3a0YHON (DOPMBEI
oOyueHwus1, mpe/icTaB/ieHbI B Tabuiie 19.

Tabmwmia 19 — IlepeueHb KOHTPOJIBHBIX paboT

Ne i/t ITepeueHb KOHTPOJIbHBIX PabOT

He npenycmoTtpeHo

10.4. Metopuueckue  MaTepuasbl,  ONpefe/srolde  MpPOLeAypbl  OL[eHMBaHUS
VH/IMKAaTOpPOB, XapaKTepU3yHIIMX STanbl ()OPMUPOBaHUS KOMIIETEHLMM, COZep)KaTcsi B
JIOKaJIbHbIX HOPMaTuBHBIX akTax ['YAII, pernameHTUpYHOIIMX TOPSAOK W NPOLEAYPY
TIPOBeJIeHHs TeKYII[ero KOHTPOJIsI YCIIeBaeMOCTH 1 TIPOMEKYTOYHOM aTTecTaljii 00yJaroIxcs
I'YAIL

11. Mertoanueckue yKa3aHUs it 00yUarOIIUXCsl TI0 OCBOEHHIO TUCIATITUHEI

11.1. MeTopuyeckue yKazaHWs [jisi OOy4alOUIMXCS 10 OCBOEHUIO JIEKLIMOHHOTO
MaTepuarna.

OcHOBHOe Ha3HayeHUe JIeKLJMOHHOIO Marepuarna — JIOTUYeCKHd CTPOHHOe, CHUCTEMHOE,
riybokoe U siCHoe HW3/oXKeHHe yueOHOro marepuana. HasHaueHue COBpeMeHHOW JIeKIIMUA B
paMKaxX [JUCLIMIUIMHBI He B TOM, UTOOBI TIOyUMTh BCIO MH(OPMALIMIO 10 TeMe, a B OCBOEHUH
dbyHaaMeHTa/bHBIX TIpo0OeM JUCLIMIUIMHBI, METOJOB HAyuHOrO TI03HAHWS, HOBEWIINX
JOCTIWKEeHUM HayuyHOW MbICTUA. B yueOHOM mporjecce JeKUUsi BBITOTHSIET METO/0/I0THUYeCKYTO,
OpraHu3alMOHHYI0 U UH(GOPMALIMOHHYO (QYHKIMU. JIeKlys pacKpbiBaeT MOHSATHUMHBIN arirapaT
KOHKDEeTHOW 00/1acTi 3HaHWs, eé TpoOJsieMbl, ZaeT LieJIbHOe TpeJCTaBleHre O AWCLUIUIHE,
MOKa3bIBaeT B3aMMOCBSI3b C APYTMMU AUCLIATITMHAMU.

[1naHMpyeMble pe3y/IbTaThl DY OCBOEHUH 00YYAIOIMUCS JTeKIIMOHHOTO MaTepHarna:

- [OMy4YeHWe COBDEMEHHBIX, LIeJIOCTHBIX, B3aMMOCBSI3aHHBIX 3HAHWUW, YPOBEHb
KOTOPBIX OIpeie/IsieTCs LieJIeBOM YCTaHOBKOW K KaXK[|0M KOHKPETHOU TeMe;

- TIoJIyyeHHUe OIbITa TBOPUECKOW paboThl COBMECTHO C IMperofiaBaresiem;

- pa3BuThe TpPO(deCcCHOHA/NBHO-ZIEJIOBBIX  KauecTB, JIOOBM K  TIpeAMETy |
CaMOCTOSITeJTbHOTO TBOPUECKOI'0 MbILLIIEHHSI.

- TosiBIeHWe HeoOX0MMOro UHTepeca, He0OXOJUMOTO JJIsi CAMOCTOSITe/TbHOU PabOoThI;




- [Oo/yyeHWe 3HAaHUM O COBPEMEHHOM YDOBHE pa3BUTHs HAyKU U TEXHUKA U O
TIPOTHO3€ UX Pa3BUTUS Ha O/pKaiiilive rofbl;

- HAY4YMTbCs MeTOAU4YecKr oOpabaThiBaTh Marepuasn (BbIAENATh TJIaBHbIE MBICIA U
MOJIO)KeHUsl, TPUXOJUTb K KOHKDeTHbIM BbIBOJlaM, T[IOBTOPSITb UX B  pa3/IMUHbIX
dhopMyMpoBKax);

- [Oy4YeHUWe TOUHOTO MIOHUMaHUs BCeX He0OXOUMBIX TEPMHUHOB U TTOHSITUM.

JIeKLIMOHHBIM ~ MaTepyal MOXXeT COMPOBOXKAATbCS — [JeMOHCTpaler CaanufioB U
WCTIOb30BaHWEeM Da3/aTOYHOrO MaTepuasia TIIpU TIPOBeJleHMM KOPOTKUX JUCKYCCUM 00
0C0OEHHOCTSIX TIPUMEHEHHs OT/e/TbHBIX TeEMATHK T10 JUCLIUTIIUHE.

CTpyKTypa npe/iocTaB/ieHys JeKIMOHHOTO MaTepyasna:

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

- B 0CHOBHOI1 yacTu peanu3yeTcs Co/iepyKaHue TeMbl, BCe IJIaBHble y3/I0Bble BOMPOCHI,
pacCMaTpUBAlOTCSl TpUeMbl M TeXHOJOTMM TeKylleldd TeMbl C TIDUMEHEeHHEeM CpefiCTB
BU3yanu3aluu. KaxJplii BONpOC 3aKaHUMBAeTCsl KPAaTKUMM  BBIBOJAMHM,  JIOTMYECKU
MO/IBOASILIMMU CTYJI€HTOB K CJIeIyIOLeMy BOIPOCY JIeKL[1Y;

- 3ak/rouMTesbHas 4acTh 00001jaeT B KpaTKUX (OPMY/JIMPOBKAaxX OCHOBHbIE HjeU
JIEKLIMY, JIOTUYEeCKU 3aBepiliasi ee Kak LieJIOCTHOe paCCMOTPeHUe TeMbI.

11.2. MeTopryeckue yKas3aHUsl [ OOYYarOIMXCS IO BBIOJHEHWIO 1a00PaTOPHBIX
pabot

B xozme BbIMOHEHUs1 J/1abOpaTOPHBIX pPAabOT OOYyYAIOLIWICA JO/DKEH YrayOuTb W
3aKpenuTh 3HaHWsl, MpaKTUUecKue HaBBbIKWU, OBJaJ/|eTh COBPEMEHHOW MeTOAUMKON U TeXHUKOMN
SKCIIEpUMEHTa B COOTBETCTBUM C KBa/JIM(HUKALMOHHON XapaKTePUCTUKOW 00ydYaromerocs.
BrinonHeHre n1abopaTopHbIX pabOT COCTOUT M3 SKCIIePUMEHTaTbHO-TIPaKTHUeCKOM, pacyeTHO-
aHA/IMTUYECKOW YacTeld ¥ KOHTPOJIbHBIX MePOIPUATHH.

BeinonHeHne 1abopaTopHbIX paboT 00yYaroLUMCS SIB/ISIETCS HEOTbeM/IeMOW UacTbhiO
W3y4yeHus] [JUCLIMIUIMHBI, OfpefenseMold y4eOHbIM TUJIAHOM, M OTHOCHTCSI K CpeZCTBaM,
obecrieunBarOLM pellleHHe C/le/lyI0LMX OCHOBHBIX 33/lau 00yuaroierocsi:

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

- 3aKpervieHWe, pa3BUTHe M [ieTaau3aliis TeopeTHYeCKUX 3HaHWM, MOy4YeHHbIX Ha
JIeKLUSX;

- To/y4yeHHe HOBOW MH(GOPMALMK TI0 W3y4aeMOl AUCLIUIIINHE;

- mipuobOpeTeHHMe  HAaBBIKOB  CaMOCTOSTeJIbHOM  paboThl C  ylabopaTOpHBIM
obopyioBaHMEM U TTpUOOpaMH.

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

OO6si3aTeNbHBIMK ~ MEPOTIPUSATHSIMU ~ SIBJISIIOTCS:  YCTAaHOBKA — YKa3aHHOTO — TIPOTPaMMHOTO
obecrieueHysi, 3HAKOMCTBO CO CIpaBOYHbIMU MaTepuanaMu. JlaboparopHasi paboTa BbIOIHSETCS
Ha KOMITbIOTepax B ayJUTOPUSIX KadeJpbl WM Ha IMUHBIX HOYTOYKax.

CrpyKTypa 1 ¢opmMa oTueTa o 1abopaTopHoii paboTe

OTyeT O BBITIOJTHEHUH JIaOOPAaTOPHOM pabOoThI O/KEH BK/IIOUATh CJIeAYIOLIMe TIO3ULMH:
TIOCTAHOBKY 3aJjauM, OMWCAHWE WCC/IeNyeMOM TpeJMeTHOW 00/1acTH, IOIIaroBoe OIUCaHue
TEXHOJIOTUM BBITIOJTHEHUSI C HEOOXOJMMBIMH KOMMEHTApUsMH K pa3paboTaHHOMY CLieHapHuio
00paboTKY JaHHBIX, pe3y/IbTaThl U BBIBO/BL.

TpeboBanus K 0hopMIIEHHIO OTYeTa O JIabopaTOpHOU paboTe

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




11.3. MeToanyeckue yKa3aHUsl AJisi 00YYArOLUXCS TI0 TIPOXOKIEHUI0 CaMOCTOSITeTbHOM
paboThI

B Xozie BBITIONIHEHUSI CaMOCTOSITE/IbHOM paboThl, 0OyUYarOLUIACS BBIMOJHSET PaboTy Mo
3alaHUI0 ¥ TIPM MeTOJMUecKOM DYKOBO/ICTBe IIperofjaBaresisi, HO 0e3 ero HernocpeACTBEHHOTO
yuacTHsl.

B mporiecce BBITIONHEHUsI CaMOCTOSITeNbHOW paboThl, y obOyuaromerocss popMupyeTcs
1ieslecooOpa3Hoe TIAHUPOBaHKe pabouero BpeMeHH, KOTOpOe TM03BOJIsieT UM Pa3BUBATh YMEHHS
Y HaBbIKM B YCBOEHWM M CHCTeMaTH3alu NpuoOpeTaeMbIX 3HaHWH, 00ecrieurBaeT BBICOKHNA
YPOBEHb YCIIEBa€MOCTH B T€pyoj, OOYyYeHHsl, IIOMOTaeT IIOJYYUTh HABBIKK TIOBBIIIEHUS
npo¢eCCHOHaIbHOTO YPOBHSI.

MeToauueCKUMH ~ MaTepviajlaMH,  HalpaB/SIOIUMU  CAMOCTOSTENIbHYHO  paboty
00yJaroIUX CSASBISIOTCS:

- yueOHO-MeTOAWYECKUI MaTepHas Mo AUCLUIIIUHE.

11.4. Metoauueckre yKa3zaHUsi [AJi1 OOydYarol[UXCS 110 TPOXOXKIEHHIO TeKYIIero
KOHTPOJIS1 YCIIeBaeMOCTH.

Tekyluli KOHTPO/Jb YCIIeBaeMOCTU TpeJlyCMaTprMBaeT KOHTPOJIb KauecTBa 3HAHWM
00yuaroIuXcs, OCYI[eCTBISIEMOTO B TeUeHHe CeMecTpa C Ie/lbI0 OI[eHWBaHUSI X0Jla OCBOEHUS
JUACLIUTITUHBI.

YuuThBalOTCA C/ieyrol[ye MO3ULMKU: TMOCel|eHre JIeKI[UM, OLeHKW, TOJIyYeHHbIe TI0
pe3y/bTaTaM 3alllMThl JlabopaTopHBIX paboT, moceljaeMoCTb. Bce mepeurcieHHbIe MOKa3aTesn
OLIEHWBAKOTCA B 0aj/ulaX, CYMMUDPYIOTCS U SIBJSIFOTCS 0a30BOM OIL[eHKOW TIpW TIPOBe/IeHUU
MPOMEXXYTOUHOM aTTecTal[1u.

11.5. MeToauueckre yka3aHus /11 00yUaroIMXCsl 10 TPOXOKAEHHIO MPOMEXYTOUHOMH
aTTeCTal[|H.

[Tpome)xyTouHast ~ aTTecTalss  OOydYalIUXCA  MpeAyCcMaTpUBaeT  OIleHHBaHHUe
TIPOMEXKYTOUHBIX M OKOHUYATe/bHBIX Pe3y/bTaToB 00yueHHs 1o AuciuruiiHe. OHa BK/IIOUAeT B
ce0s:

- 9K3aMeH — (opMa OLIEHKH 3HAHWM, MOAyUYeHHbIX OOYyJaroIlMMCs B TIpOIL[ecce
W3yueHUs] BCe JUCLIMIUIMHBI WM €€ YaCTH, HaBbIKOB CaMOCTOSTE/IbLHOW paboThbl, CrIOCOOHOCTH
NIPUMEHSTb WX I PeIleHUs] TIPAaKTUUeCKWX 3a/lay. ODK3aMeH, KakK TpaBWIO, MPOBOJAUTCS B
Mepyo/| SK3aMEHAI[MOHHONW CeCCMM W 3aBepIlaeTCs aTTeCTAl[dOHHOM OLIEHKOW «OTJIUUHO»,
«XOPOIII0», «y/IOBJIETBOPUTE/ILHO», «HEY/IOB/IETBOPUTE/ILHON.



JIvcT BHeceHus1 U3MeHeHHH B pab0uyro MpOrpaMMy AUCLUTITHBI
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