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AHHOTAaINA

Hucuunnuna «VHTeNNneKkTyalbHblil aHamu3 JaHHBIX» BXOJUT B 00Pa30BaTEIbHYIO
IpOTrpaMMy BBICIIETO 00pa3oBaHUs — MPOTpaMMy OakalaBpHara 110 HalPaBICHHUIO MOJTOTOBKH/
crenpanbHocTH 09.03.03 «lIpuknagnas nHpopMaTrkay HampaBIeHHOCTH «VHTEIEKTyaIbHbIC
WH(OPMAIIMOHHBIE CHCTEMBI M TEXHOJIOTUWY. JlucuuruinHa peanusyercs kadeapoit «Ne82y.

JlycuuniuHa HalleJgeHa Ha (JOPMUPOBAHUE Y BBIMTYCKHUKA CIIEIYIOIIUX KOMIIETEHIINH:

[IK-7 «CrnocoOHOCTh MpPOBOAWUTH aHAIW3 OONBIIMX JAaHHBIX C HCIIOJIE30BAaHHEM
CYILIECTBYIOIIEH B OpraHU3aMi METOAO0JIOTHYECKON U TEXHOJIOTUYECKOU NH(PPACTPYKTYphI»

CopepxaHue TUCUUIUIMHBI OXBaTbIBAE€T KPYr BOIPOCOB, CBSI3aHHBIX C CHCTEMaTH3aLUEH,
3aKpeIUICHHEM ¥ PACHIMPEHHEM TCOPETHYECKUX U MPAKTUYECKUX 3HAHUI CTYJCHTOB HE TOJBKO IO
TEOPETHYECKUM OCHOBAM HHTEIJIEKTyaIbHOTO aHaiau3a JanHbIX (A1) c mpuMeHeHneM COBPEMEHHbIX
MH(OPMALMOHHBIX TEXHOJIOTHI, HO M €0 MPAaKTHYECKOE UCTIOIb30BaHHE.

[IperonaBanre TUCHMIUIMHBI TPEAyCMAaTpUBAeT CleAyroue (GopMbl OpraHu3aIiu
yueOHOro Tmpoliecca: JeKkyuu, J1abopamopusvle pabomvl, camocmosamenvbHas padboma
obyyaroue2ocs.

[IporpaMMoil IHUCHUIUIMHBI TPETyCMOTPEHBI CIEAYIOIUE BUABI KOHTPOJIA: TEKYIIMiA
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAsSI aTTECTAlHs B (hOpME IK3aMEHa.

OO0mas TpyI0eMKOCTh OCBOCHHS JUCLUUIUIMHBI COCTAaBIsIeT 4 3a4eTHBIX €IUHUIb, 144
yaca.

SI3bIK 00y4YEeHHUS 110 TUCHUTUIMHE «PYCCKUH »



1. Tlepeyensb mIaHUPYEMbIX PE3YIbTATOB 00YUEHHUS MO JUCLUIUIMHE

1.1. Ienu npenogaBaHus TUCIUTUIMHBI

dopMupoBaHUE TPEACTaBICHHUA O THUIAX 3aJad, BO3HUKAIOMIUX B o0jactu
MHTEJUIEKTYaJIbHOT0 aHanu3a AanHbix (Data Mining) U MeToax ux pemeHus, KOTOPbe TOMOTYT
CTyJIEHTaM BBISBJIATH, (POpMain30BaTh M YCHEIIHO peIlaTh MpaKTHUYECKHWE 3aJaud aHalu3a
JTAHHBIX, BO3HUKAIOIIHE B MIPOIEcce UX MPOPECCHOHATBHOMN NesTeTbHOCTH.

1.2. JlucuumnuHa  BXOOUT B COCTaB  4acTd, (OPMHpPYEeMOW  y4aCTHHKAMHU
00pa3oBaTeNbHBIX OTHOUICHUH, 00pa30BaTeIbHON MPOrpaMMBbl BhICIIETO 0Opa3oBaHus (nanee —
OI1 BO).

1.3. TlepeueHb IIIAaHUPYEMBIX PE3YIHTATOB O0YUYEHHUS MO TUCIMILIMHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHust OI1 BO.

B pesynbrare M3ydeHUs AMCUUILUIMHBI OOYYArOIIMICS TOJHKEH 00JIafaTh CIEAYIONIMMU
KOMIETSHIMSIMHU WM UX YacTsaMHU. KOMIETeHIIMY U UHIMKATOPbI UX JTOCTHXKEHUS MPHUBEICHBI B
tabnuue 1.

Tabmuna 1 — Ilepeyenb KOMITETEHIIUI 1 MHIUKATOPOB UX JOCTHKCHHUS

Kon n
Kareropus (rpymmna) Koa 1 HanMeHOBaHNE MHAMKATOPA JOCTHXKEHUS
HauMEHOBaHUE
KOMIIETEHIUU KOMIIETEHIINH
KOMITETEHIIUN
[1K-7.3.1 3HaTh TEOpETUUECKUE U TPUKIIAAHbIC
OCHOBBI aHAJIW3a JAHHBIX; MAIIMHHOE 00y4eHue:
[1K-7 CriocobHOCTh | KiaccubuKaIus, KIacTepH3alus; HeHPOHHbIE
MPOBOJIUTH AHAJIU3 CEeTH; METOBI M MOJIENIN KIacCu(UKAITUH
Oonbmmx gaHHbiX ¢ | [IK-7.Y.1 ymeTs ocymiecTBIsATh 00001ICHHE
HCII0JIb30BAHUEM JTAaHHBIX B X071€ padoT 10 aHaIu3y OOJIBIINX
lpodeccnonanyiie CYLIECTBYIOILIEH B aHHBIX; peuIaTh 3a/1a4u UICHTU(DUKALIUN
KOMIIETECHIUN Y yro a + P A . L
OpraHu3aIuu pacro3HaBaHMsl, MIPOTHO3UPOBAHUS U CHUKEHUS
METOIOJIOTHYECKON U | pa3MEPHOCTHU JaHHBIX
TEXHOJIOTUYECKOU IIK-7.B.1 BnaneTs HaBbIKaMU IPOBEACHUS
UHPACTPYKTYPBI aHayu3a OOJIBIIMX JJAHHBIX B COOTBETCTBUU C
YTBEPKACHHBIMU TPEOOBAHUSAMU K pe3ylbTaTaM
AQHAIUTUYECKOTO HCCIIETOBAHUS

2. Mecro qucuuiuinHbl B cTpykrype Ol
JucuumnirHa MoxeT 6a3MpoBaThCs Ha 3HAHUSIX, paHee MPUOOPETEHHBIX 00yYarOIUMUCS
IPU U3YYEHHUHU CIENYIOIMIMNX AUCIUTIINH:
-~  «OCHOBBI HHTEJUIEKTYaJIbHOTO aHAIU3a»,

- «MeTtonbl 06pabOTKH OOJBIINX JAHHBIX)
- «HMHTemnekTyanbHble HHPOPMAIIMOHHBIE CUCTEMBD)

3HaHMs, TOJyYEHHBIE NIPU M3YYEHHH MaTepuana JaHHOW AMCLMILUIMHBI, UMEIOT Kak
CaMOCTOSITENIbHOE 3HAYE€HUE, TAK U MOTYT MCIIOJIb30BaThCsl IPU U3YUYEHUU IPYTUX JUCIUILINH!
- IloaroroBke BHITYCKHOM KBaIH(PHUKAITMOHHOMN pabOThI

3. OOBeM U TPYAOEMKOCTh AUCHIUTUIAHBI
JHannuble 00 o0meM oO0beMe NUCHUIUIMHBI, TPYIOEMKOCTH OTIENIbHBIX BHAOB Y4eOHOM
paboThI 1O AUCHUILIHNHE (M pacrpeieseHre 3TO TPYJ0eMKOCTH IO ceMecTpaM) IpeACTaBIeHbI B
tabnuue 2.

Ta6muma 2 — O0BeM U TPYT0EMKOCTh TUCITUATIITNHBI

TpynoeMKocTh 1o
Bun yaeGHO# paboThI Bcero cemecTpam
Ne8




1 2 3

Oowan mpyooemKocmup OUCUUNTIUHDL, 4/ 144 4/ 144
3E/ (4ac)
H3 nux yacoe npaxmuueckoil no020moeKu 10 10
Ayoumopnuie 3anamus, BCETo 4ac. 30 30
B TOM YHCJIE:

nexuuu (JI), (gac) 20 20

npaktuueckue/cemunapckue 3ansatus (I113),

(gac)

nabopatopHbie padotsl (JIP), (dac) 10 10

KypcoBoii mpoekT (pabdota) (KII, KP), (dac)

9K3aMeH, (4ac) 36 36
Camocmosamenvnas paboma, Bcero (4ac) 78 78
Buo npomesicymounoi ammecmayuu: 3a4er,
mubd. 3auer, sk3amen (3auer, Hudd. 3auy, OK3. OK3.
OK3.*%¥)

£ v
[Ipumeuanue: *KaHINIATCKH PK3aMeH

4. ConepxaHue TUCHUTITAHBI
4.1. Pacnpenenenue Tpy10€MKOCTU JUCIUILIMHBEI IO pa3/iesiaM v BUAaM 3aHSATUH.
Pa3nensbl, TeMbl AUCHUIIIMHBL U KX TPYAOEMKOCTh MPUBECHBI B TabmuIe 3.

Tabnuna 3 — Pazfensl, TeMbl TUCIUIUIUHBL, UX TPYAOEMKOCTh

Paznensl, TeMbI AUCITUTLTIHHEL Jlexwn | 113 (C3) | JIP KII CPC
’ (gac) (dac) (gac) (dac) (Jac)
CemecTtp 8

Paznen 1. IloHsiTHE MHTENIEKTYaTLHOTO aHAIN3a
nanubix (MAJD). 2 12
Tewma 1.1. OcHoBuble cBOMcTBa U MeTO Bl AL,

Pasnen 2. Opranusanysi CUCTEM XpaHEHMsI JAHHBIX
U 3HAHWM.

Tema 2.1. [IpobGnema OONBIINX JAHHBIX U
OpraHM3aIMs X XPAHCHUS 2 2 24
Tema 2.2. [IpeameTHOE ((haKTyasIbHOE) U
npobiaeMHoe (OneparuoHHOe) 3HAHUS.
Tewma 2.3. Meronbl IpeicTaBIeHNs 3HAHU.

Paznen 3. MeTo bl MHTEIIEKTYaIBLHOTO aHATTN3a
JTaHHEIX.

Tema 3.1. PaccyxneHus Ha OCHOBE JENyKLUHY,
WHIYKIUHU, aHATOTUH. ABTOMAaTHYECKOE
JIOKa3aTelIbCTBO TEOPEM.

Tema 3.2. U3Bieuenne 3HaHUI U3 JaHHBIX. MeTOI 16 8 42
JIEPEBBEB PELICHUI.

Tema 3.3. H3Bineuenne 3HaHUM U3 JaHHBIX. MeTOI
perpeccuil.

Tema 3.4. 3Bineuenne 3HaHUM U3 JaHHBIX. MeTOI
HEHWPOHHBIX CETEM.

Hroro B cemectpe: 20 10 78

Hroro 20 0 10 0 78




IIpakTHyeckass MOATOTOBKA 3aKIIOYACTCS B HEMOCPEICTBEHHOM  BBIIOJHEHUHU
00y4aromuMUCS OTIPEIeIICHHBIX TPYIOBBIX (PYHKINH, CBA3aHHBIX C OyayIel npodeccuoHalbHON

JACATCIIbHOCTBIO.

4.2. CopepxaHue pa3ziesoB U TEM JIEKIIMOHHBIX 3aHATHUM.
Coneprxkanue pa3/ieiioB U TeM JICKIIMOHHBIX 3aHATUH TPUBEACHO B TaOIuIE 4.

Tabmuna 4 — CopeprkaHue pa3AeiioB ¥ TEM JIGKIIMOHHOTO IIHUKJIIA

Howmep paznena

HasBanue u coznepxanue pa3aeinoB U TEM JEKIIMOHHBIX 3aHATHN

1

[TonsTre nHTENNEKTYanbHOTO aHanu3a qauubix (MA /).
Tema 1.1. OcHoBHBIE CBOMCTBA U MeToABI A,

2

Opranu3zanus CUCTEM XpaHEHUs JAHHBIX U 3HAHUM.

Tema 2.1. [Ipo6iiema GONBIINX TaHHBIX U OPTaHU3ALUS UX
XpaHEeHHUs

Tema 2.2. [IpenmeTHOE ((hakTyaIbHOE) ¥ TPOOIEMHOE
(omepanroHHOE) 3HAHMUSI.

Tema 2.3. MeToapl pe/IcTaBICHUS 3HAHUH .

MeToabl UHTEIIEKTYaIbHOTO aHaIM3a JaHHbIX.

Tema 3.1. Paccyxnenust Ha OCHOBE JA€IYKIIUU, MHIAYKITUH,
aHaJoTuu. ABTOMaTHYECKOE JI0KA3aTeIbCTBO TEOPEM.

Tema 3.2. U3Bnedenue 3HaHUM U3 JaHHBIX. MeTOT IepeBhEB
PELLIECHUH.

Tema 3.3. M3Bneuenue 3HaHui U3 JaHHbIX. MeTO perpeccuii.
Tema 3.4. M3Biieuenue 3HaHUi U3 JaHHBIX. MeTOX HEMPOHHBIX
ceTell.

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHATH
Tembl mpakTUYECKUX 3aHATHI U UX TPYAOEMKOCTh MPUBEIEHBI B TAOIHIIE 5.

Tabmuna 5 — [IpakTryeckue 3aHITUS U UX TPYJIOEMKOCTh

Ne | Tewmbl mpakTHYECKUX
/1 3aHATUNA

N3 Hux Ne
®opMbI IPaKTUYECKUX | TPYAOEeMKOCTh, |TpPaKTUYECKOH | pa3iena
3aHATUN (gac) MOJTOTOBKH, | AWCIIMIT

(gac) JIVHBI

VY4eOHbBIM MJIaHOM He MPeyCMOTPEHO

| |

Bcero

4.4. JlabopatopHble 3aHATUS
Tembl 1a6OpaTOPHBIX 3aHATHH U UX TPYAOEMKOCTh PUBEJCHBI B TA0HIIE 6.

Tabmuna 6 — JIabopaTopHble 3aHATHS U UX TPYJOEMKOCTb

N3 Hux No
Ne HaumenoBanue 1abopaToOpHBIX padoT TpynOeMKOCTE, | MpaKTHECKOH | pasnena
/1 (gac) MMOATOTOBKH, | JIHMCIIMII
(uac) JIMHBI
Cemectp 8
1 | Meron npencraBnenus 3HaHui B nakere Rapid 2 2 2
Miner.
2 | MeToapl CTaTUCTUUECKOTrO aHAIN3a JAaHHBIX. 2 2 2
Perpeccus
3 | Metoast MA/I. JlepeBbs IPUHATHS pELICHUI 2 2 3




4 | Meronst UA/I. MeTon HEHPOHHBIX CEeTe

Bcero

10

4.5. KypcoBoe nmpoekTupoBaHue/ BHITOJHEHUE KYPCOBON paObOTHI

Y4eOHbIM MJIaHOM HE IPEyCMOTPEHO

4.6. CamocrosiTenbHas paboTa 00ydarommxcs

Bunel caMocTosTeNbHON pabOTHI U €€ TPYTOEMKOCTh TPUBEACHBI B Ta0IHIIE 7.

Tabmuia 7 — Buibl caMocTosATEIbHON pabOThI U €€ TPYI0EMKOCTh

o Bcero, | Cemectp 8,
Bua camocTosiTenbHOM paboOThI
qac yac
1 2 3
W3y4eHne TeOpeTHIECKOTro MaTepraia
18 18
nucuuriaHel (TO)
Boinonnenue pegepara (P) 50 50
[ToaroroBka K TeKyIIeMy KOHTPOJIIO ) )
ycrneBaemoctu (TKVY)
[ToaroroBka K MPOMEXYTOYHOM 3 3
arrecrarnuu (ITA)
Bcero: 78 78

5. IlepedyeHb yueOHO-METOINYECKOTO OOeCTIeueH s
JUIS CAMOCTOSITENIbHON paboThl 00YYaIOLINXCS IO TUCLUITIIMHE (MOJIYJIIO)
Y4eOHO-MeTOAMYECKHE MaTepuabl Il CAMOCTOATEIbHOW padOThl O0y4aromuXxcs yKa3aHbl B

ma. 7-11.

6. IlepedeHp neyaTHBIX U IEKTPOHHBIX YUEOHBIX H3JaHUN
[lepeueHb neyaTHBIX U AJIEKTPOHHBIX YU€OHBIX U3/aHUN IPUBENIEH B Tabnule 8.
Tabnuua 8— IlepedeHp meyaTHbBIX U AEKTPOHHBIX YUEOHBIX U3AaHUM

KommuecTBo 5K3eMIUISIpOB B

Mudp/ O6ubnmorexe
bubnuorpaduueckas ccpbuika
URL agpec (KpoMe ANEKTPOHHBIX
9K3EMILISIPOB)

BbK 32.81 3269 3amsatuH A.B. MHTENNEeKTyanbHbIA aHATH3 10
JAHHEIX : y4e0. mocodue. — ToMck :
Wznarensckuii lom Tomckoro
rocy1apCTBEHHOI0 yHUBepcuteTa, 2016. — 120
C.

https://www.intuit.ru/goods | YyOyxosa 1.A. Data Mining. M.: HOY 20

store/ebooks/8148 "Uaryut", : 2016.— 471 c.
004.5 Bmrom B.C.  MeTtoabl HHTEIUIEKTYyaIbHOTO 20
B71 aHaJM3a JIaHHBIX (HakeT nporpaMm Rapid

Miner) : yue6Hoe nocobue / B. C. birom ; C.-
ITetep6. roc. yH-T a3pOKOCM. TPUOOPOCTPOCHHS.
- CII6. : U3n-Bo I'VAII 2018. -205 ¢. -

ISBN 978-5-8088-1304-5 :



https://www.intuit.ru/goods%20_store/ebooks/8148
https://www.intuit.ru/goods%20_store/ebooks/8148

7. TlepeueHb SIEKTPOHHBIX 00pPa30BATEIBHBIX PECYpPCOB
UH(POPMALMOHHO-TEICKOMMYHUKAITMOHHON ceTH «IHTepHeT»
Ilepeuens NIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB UH(POPMALIMOHHO-
TEJIEKOMMYHUKAMOHHONU ceTu «VHTepHEeT», HEOOXOAUMBIX JUIsl OCBOEHUS JUCLUIUIMHBI
npuBezieH B Tabnuue 9.

Tabmuma 9 — IlepeueHb D3JIGKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB HHGPOPMAIIMOHHO-
TEJIEKOMMYHUKAIMOHHOU ceTu «HTepHEeT»

URL agpec HaumenoBanue
https://linis.hse.ru/data/2014/08/25/1313011713/Data_mining 1.pdf | YTO TAKOE DATA MINING
https://www.intuit.ru/studies/courses/2312/612/lecture/13260 BA3OBBLIE ITOHATUA
http://sa.technolog.edu.ru/repository/iad_iadl.pdf WHTEJUIEKTY AJIbHBI AHAJIU3

JTAHHBIX,
https://cyberleninka.ru/article/n/data-mining-i-metod-neyronnyh- DATA MINING U METO/] HEIPOHHbBIX
setey CETE
https://processmi.com/blog/process-mining-v-obrazovanii/ IMPAKTUKA NCITOJIb3OBAHU A

MHCTPYMEHTOB JIJIs1 OBHAPYXEHW A
PEJIEBAHTHOI UHOOPMAILIMU B
OBPA3OBATEJIbHBIX JAHHBIX

8. IlepeueHb HH(POPMALIMOHHBIX TEXHOIOTUI
8.1. Ilepedyenp mnporpaMMHOro oOecreueHus, UCIOJIb3YyeMOIro IPH OCYILECTBICHUH
00pa3oBaTEILHOTO MPOIEcca M0 JUCIUIIIHHE.
[lepeueHp UCOIB3yEMOI0 IPOrPaMMHOr0 obecrieueHus npezcrasiieH B Tadnuue 10.

Tabmuna 10— Ilepeyenb nporpaMMHOT0 0OeCTIEYEHUS

Ne /it HaunmeHoBanue

1 [Iporpammusii maketr Rapid Miner

8.2. Ilepeuenn MH(POPMAIIMOHHO-CIIPAaBOYHBIX CHUCTEM,HUCIIOJIb3YEMBIX npu
OCYIIIECTBIIEHUU 00pa30BaTEIbLHOTO MPOLIEcca MO AUCIUIIINHE
[lepeueHb HCTONB3YEMbIX HH(POPMAITMOHHO-CIIPAaBOYHBIX CUCTEM MPE/ICTABIICH B TaOIUIE

11.

Tabmuna 11— Ilepedyenp nHGOPMALIMOHHO-CIIPABOYHBIX CUCTEM
Ne n/mt HanmvenoBanue

1 http://www. Yandex.ru

9. MarepuanbHO-TeXHUYECKas 0a3a
CoctaB  MaTepHaIbHO-TEXHUYECKOM  0a3pl, HEOOXOIUMOW ISl  OCYIIECTBJICHHUS
00pa3oBaTeNbHOTO Mpoliecca Mo AUCHUILINHE, IPeACTaBiIeH B Tadnuuel?2.

Tabnuna 12 — CoctaB MaTepuaibHO-TEXHUIECKON Oa3bl

Ne HaumeHnoBaHnue cocTaBHOM 4acTH Howmep aynutopun
n/n MaTepUaIbHO-TEXHUUYECKOM 6a3bl (pu HEOOXOTMMOCTH)
JucrieiHslil knace 14-06 — 14-11 Jlenc.

2 | MynpTuMeauiiHas J€KIHOHHAS Ay IUTOPUS

10. Ouenounsle cpeAcTBa AJi MPOBEAEHUS IPOMEKYTOUHON aTTeCTalluN
10.1. CocTaB OLEHOYHBIX CPEACTBIUISL IPOBEACHUS IPOMEXYTOUHOW aTTECTaLlUH
00ydJaronuxcs mo TMCIUTIINHE TPUBEeH B Tadymie 13.



https://linis.hse.ru/data/2014/08/25/1313011713/Data_mining_1.pdf
https://www.intuit.ru/studies/courses/2312/612/lecture/13260
http://sa.technolog.edu.ru/repository/iad_iadl.pdf
https://cyberleninka.ru/article/n/data-mining-i-metod-neyronnyh-setey
https://cyberleninka.ru/article/n/data-mining-i-metod-neyronnyh-setey
https://processmi.com/blog/process-mining-v-obrazovanii/
http://www/

Ta6mmma 13 — CocTaB OLIEHOYHBIX CPEJICTB 711 IPOBEICHUSI POMEKYTOUHON aTTECTAIUN

Bun npomexyTo4HOM aTTecTanuu [lepeueHb OLIEHOUHBIX CPEICTB

OK3aMeH Crnucok BOIpOCOB K 3K3aMEHY;
TecTsl.

10.2. B kauecTBe KpHUTEpHEB OLEHKH YPOBHS C(HOPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETCHIIMA O0YyJYaIoNIUMUCS MPUMEHsIETCS S-0aylibHasl [IKajda OIEHKH CHOPMHUPOBAHHOCTH
KOMIIETEHIINI, KOTopas npuBeaeHa B Tadnuie 14. B TeyeHune cemectpa MOXKET MCIOIB30BATHCS
100-6anpHas mIKaia MOAYJIbHO-PEUTHHTOBOM CUCTEMbI Y HUBEPCUTETA, PABUIIA HCIIOJIb30BAHMS
KOTOPOH, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOpMaTUBHBIM akToM 'Y AIL
Ta6muma 14 —Kpurtepun orieHKH ypoBHS ¢(hOPMUPOBAHHOCTH KOMITETEHITUI

OLieHKa KOMIIETEHIINA

XapakTeprcTUKa CPOPMUPOBAHHBIX KOMITETCHIIMI
5-OayuTbHAd IIKaIa P P (bop

— oOyuaronuiics TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHbBIN
MaTepHal;

— YBEPEHHO, JIOTUYHO, MTOCJICIOBATEIPHO U TPAMOTHO €TI0 U3JIaracT,

— ONMHpasiCh Ha 3HAHWS OCHOBHOW W JIOTIOJHHUTEIHHOW JIMTEPATYPHI,
TECHO TIPUBSI3bIBACT YCBOCHHBIC HAYYHBIC MTOJIOKCHHSI C MTPAKTUICCKOU
JESITSIILHOCTHIO HAIPABJICHHS;

— yMesio 000CHOBBIBAET M apTYMEHTHPYET BBIJIBUTACMbIC UM HJICH;

— JleJIaeT BBIBOIBI M O00OIIEHNS;

— cBOOOJIHO BIIJICET CUCTEMOM CICIIMATU3UPOBAHHBIX TOHATHH.

«OTIIMYHO»
BavYTCHO»

— 00y4YaroIIUiiCs TBEPIO YCBOMII IPOTPAMMHBIN MaTepuall, TpPaMOTHO U
T0 CYIIECTBY U3JIAraeT ero, ONMUPasiCh Ha 3HAHUS OCHOBHOMU JIUTEPATYPHI,
— HE JIOIYCKAaeT CYNIECTBEHHBIX HETOUHOCTEIH;

— YBSI3bIBAa€T YCBOCHHBIE 3HAHUA C MPAKTHUECKOW MAESITeThHOCTHIO
HaTIPaBJICHUS;

— apryMEHTUPYET HaYYIHBIC ITOJIOKEHUS;

— JIeJIaeT BBIBOIBI M O0OOIIEHNS;

— BJIQJICET CHUCTEMOM CTICIIHATM3HPOBAHHBIX ITOHITHH.

«XOPOIIO»
«3a4TEHO»

— o0yyaroluiicss YCBOMJI TOJIbKO OCHOBHOW IPOrpaMMHBIA MaTepual,
[0 CYIIECTBY M3JIaraeT €ro, ONMpasCh HAa 3HAHUSA TOJBKO OCHOBHOM
JUTEPATYpHI;

— JIOIyCKAeT HECYUIECTBEHHbIE OLIMOKN U HETOYHOCTH;

— UCIIBITHIBAET 3aTPYAHEHUSI B NPAKTUYECKOM NPUMEHEHUU 3HAHUU
HaIlpaBJICHNUS,

— c1abo apryMeHTHUPYeT HaydHbIE TTOT0KECHUS;

— 3aTpynHsIeTCs B GOPMYITUPOBAHUH BBIBOJIOB M OOOOIIICHMIA;

— YaCTUYHO BJIAJEET CUCTEMOM CEIMaTIN3UPOBAHHBIX TTOHITHH.

«YOOBJICTBOPUTCIIBHO»
«3adTCHO»

— o0ydJaromuiicss He yCBOWJI 3HAYUTEIFHOW YacTH TPOTPAMMHOTO
Marepuana;

— JIOTIyCKAaeT  CYLIECTBEHHbIE  OMMOKM M HETOYHOCTH  MpHU
paccMOTpeHHH IPo0JIeM B KOHKPETHOM HalpaBIICHUH,

— MCTIBITHIBACT TPYAHOCTH B TIPAKTUIECKOM ITPUMEHEHUH 3HAHUH;

— HE MOXET apryMEHTHPOBATh HAYYHBIC TTOJIOKEHHUS;

— He (popMynHpyeT BHIBOJIOB U 0000IIEHHI.

CHCYIOBJICTBOPUTCIIBHO,
«HEC 3a4YTCHO»

10.3. TunoBble KOHTPOJIbHbIE 3aJJaHUS WX UHBIE MaTEPUAIIbI.
Bomnpocsr (3agaun) 17151 9k3aMeHa rpeicTaBieHsl B Tabnuie 15.

Tabmuma 15 — Bonpock! (3agaun) a1 sK3amMeHa

Kon

Ne /i [Tepeuens BonpocoB (3a1au) AJist SK3aMeHa
MHAMKaTOpa




I/ICTOpI/IH BO3HUKHOBCHHUA TCXHOJIOTUHU UHTCIIJICKTYAJIbHOT'O aHaJIn3a

IK-7.3.1
JIAHHBIX
2 ITprunHb! BO3HUKHOBEHUs data mining ¥ yCIOBUS IPUMEHEHHS I1K-7.3.1
3 Knaccugukanus MeTo0B HHTEIJIEKTYaIbHOTO aHAIN3a JJAaHHBIX IIK-7.B.1
4 CpaBHUTENBHBIE XapaKTEPUCTUKH OOBIYHBIX U OOJIBIINX JAHHBIX I1K-7.3.1
5 Tunuynele XapaKTEpUCTUKY UCKYCCTBEHHBIX HCHPOHHBIX CETEH. IK-7.¥.1
O06pa3 0OJBIION A3BIKOBOM MOIECIH.
6 Oco0OeHHOCTH 32124 ONITHMHU3AINH, BO3ZHUKAIOLIEH X 00yUeHUH IK-7.3.1
HEHPOHHBIX CETEeH.
7 Metoauxu Association rule learning I1K-7.3.1
8 ApXuTeKTypa HeHpOHHOI! CEeTH MPSIMOTO PACHIPOCTPaHEHHS IK-7.¥.1
9 Texnonorusa Data GRID IIK-7.B.1
10 Meronuku Data fusion and data integration IK-7.3.1
11 KoruutusHas knactepusanus IK-7.¥.1
12 Meton Ensemble learning. IIK-7.B.1
13 MexaHu3MBI 4 ONIEPATOPBI FEHETUYECKUX aITOPUTMOB IK-7.¥.1
14 OcHoBHBIe cBOlicTBa ceTn Tpancdopmepa I1K-7.3.1
15 Oco6eHHOCTH TeHETHUECKIX aJITOPUTMOB I1K-7.3.1
16 MeTtoauky pacrio3HaBaHUs U CHHTE3a €CTECTBEHHOTO S3bIKA. IIK-7.¥.1
17 Meroauku aHanmu3a cBA3ei MEXAY y31aMH B CETAX. IK-7.B.1
18 Marematudeckast MoJiesb popMabHOTO HelfpoHa. I1K-7.3.1
19 HaGop mMeTomuk ¢ 371eMEeHTaMu caMOOOYUCHHS IS TPEICKA3aHUsI O~ IK-7.B.1
BEACHYECCKON MOJICIIN ITOTPEOUTEIICH.
20 HaGop craTucTHieckux METO/I0B /IS BBISBICHUS 3aKOHOMEPHOCTH IIK-7.B.1
21 MeToMKH OLIEHKH HACTPOCHHH OTpedUTENel Ha OCHOBKE TEXHOJIOTUH IK-7.¥.1
pacro3HaBaHUs €CTECTBEHHOT'O 3bIKa YENOBEeKa
22 Metoauku pacrno3HaBaHus CUTHaIa Ha (JOHE IIyMa U ero JajbHEeUIIero [K-7.V.1
aHAJIN3a.
23 MeToauky Ha OCHOBE TEXHOJOTHI MAIIMHHOTO 00y4YeHHMs, TO3BOJIAIONINE IIK-7.V.1
BBISIBUTH (DYHKIIOHAIbHBIC B3aHMOCBS3H B aHAIN3UPYEMBIX MacCHUBax
JTAHHBIX.
24 Meronnka TEMIIOPAIBLHOM JIOTMKY aHAIN3a IOBTOPSOIUXCS ¢ TEHEHUEM IK-7.¥.1
BPEMEHH TI0CIIEI0BATEIFHOCTEH TAHHBIX.
25 MeTtobI TpadUIecKOro MPEICTABICHUS PE3YIbTaTOB aHaJH3a OOJIBIINX IK-7.B.1
JAHHBIX B BUJIE AWArpaMM WM aHUMHUPOBAHHBIX N300pakeHNH
Bomnpocsr (3agaun) nis 3adera / nud@. 3aueta npeacrasieHsl B Tadbaune 16.
Tab6muma 16 — Borpocs! (3amaun) 1uist 3adera / nudd. 3auera
Ne n/m [Tepeuens Borpocos (3aaa4) As 3adera / qudd. 3auera Kon
WHINKATOpa

Y4eOHbIM MJIaHOM HE NMPETYCMOTPEHO

Ilepeyenp TeM s KypcOBOTO IMPOEKTHPOBAHUS/BBITOTHEHUS

npeJicTaBiIeHbl B Tabnuie 17.
Tabnuna 17 — [lepeuens Tem 151 KypCOBOTrO MPOEKTUPOBAHNUS/BBITIOJIHEHUS! KYPCOBOM pabOTHI

KypCOBOH  pabOThI

[TpumepHbIi epedeHb TeM A7 KypCOBOTO MPOEKTUPOBAHHUS/BBITOTHEHUS

Ne n/m N
KypCOBO# paboThI
Y4eOHbIM MJIaHOM HE MPeTyCMOTPEHO
BOHpOCLI 1A IPOBECACHUA HpOMe}KyTO‘IHOﬁ arTeCTaliui B BHJAC TCCTUPOBAHUMA

MpeJICTaBICHbI B Ta0nuie 18.

Tabnuua 18 — [IpumMepHbIil mepedeHb BOMPOCOB JUIsl TECTOB

. Kon
Ne n/m IIpuMepHBIii ITepedeHb BOIPOCOB ISl TECTOB
WHJIMKaTopa
Uro Takoe UHTEIUIEKTyaIbHbII aHATIU3 JaHHBIX? IK-7.3.1

1.

VHTemeKkTyanbHbIH aHATN3 TaHHEIX - TIpo1iecc 00paboTKH, aHAIN3a H




WHTEPIPETANNH JaHHBIX I IPUHATHS 000CHOBAaHHBIX PEIICHUI Ha OCHOBE
MOJTy9eHHOUW HH(DOPMAITHH.

WHTenneKkTyansHbIi aHaTN3 TaHHBIX - HCTIOIb30BaHUE CTATUCTHICCKUX
METOZOB M TEXHOJIOTHI ISl M3BJICUCHUS 3HAHUIA U3 TaHHBIX U
MPOTHO3UPOBAHUS PE3yIbTATOB.

WHTemeKkTyansHbIi aHAIN3 TaHHBIX - COBOKYITHOCTh METOJIOB M TEXHOJIOTHIA
JUTS aBTOMATH3UPOBAHHOW 00pabOTKU HHGOPMAIIMH U BBISBICHUS
B3aUMOCBSI3eH B JAHHBIX C LEJIBIO IPUHSATHS HAYYHO 000CHOBAHHBIX
pELIeHUM.

MHTemeKTyanpHbIi aHAIN3 JaAHHBIX - UCTIOJIE30BAaHIE KOMITBIOTEPHBIX
TEXHOJIOTHH W METOMIOB [T aHaJK3a OOJIBIINX 00 BEMOB TaHHBIX C IIETBI0
BBISIBIICHHSI CKPBITBIX 3aKOHOMEPHOCTEH U IpeIcKa3aHus OyIyIHUX COOBITHIA.

Kakue ocHOBHEIE IIard BKIIFOYAET IponecC MHTCJUICKTYaJIbHOI'O aHalIn3a ,HaHHI)IX?

—_—

COop HaHHBIX U3 pa3IMIHBIX ICTOYHUKOB.

[TpenBapuTenpHas 00paboTKa JaHHBIX, BKIOYas OYUCTKY, IpeoOpa3oBaHue U
00beaNHEHNE TAHHBIX.

HpI/IMCHeHI/Ie AJITOPUTMOB MAallITMHHOT' O 06yqu1/1;1 WJIN CTATUCTUYCCKUX
MCTOOOB IJIs1 aHAJIN3a JaHHBIX U BBISABJICHHSA 3aKOHOMepHOCTCﬁ.
BI/I3yaJ'II/I3aI_[I/ISI TIOJTYUCHHBIX PE3YJIBTAaTOB U UHTCPIIPECTALINA JaHHBIX.
[IpuHsTHE perneHnii Ha OCHOBE aHAIN3a JaHHBIX U pa3paboTKa CTpaTernu
NaJbHENIINX TEHCTBUMN.

IK-7.¥.1

Kakwue MeTo/1pI HCTIOJIB30BATH I IPEA0OPadOTKY JaHHBIX HepeI aHATH30M?

1. OuucTKa TaHHBIX OT BEIOPOCOB U OLINOOK.

3anonHeHNe NPOMYIICHHBIX 3HAYCHHH.

[IpeobpazoBaHue KaTETOPHANBHBIX JAHHBIX B UUCIOBOH (popmarT.
Y nanenue ny0nmKaTos.

MacmrabupoBaHue IPU3HAKOB JUT 0OecTIeueHHs HX OAHHAKOBOTO
BIIMSTHUSL HA MOJIEJIb.

Nk w

I1K-7.3.1

Kakue AJITOPUTMBI MAallIUHHOT O 06yquM$[ MPUMCHSAIOTCA B UHTCJUICKTYAJIbHOM aHAJIU3¢

TaHHBIX?
1.

A

JIuneiinas perpeccus.
JlepeBbst peLeHui.

Merto OnKaimnx coceneii.
MeTon onopHBIX BEKTOPOB.
HeiliponHnsle ceTu.

IK-7.B.1

B geM pa3Huma Mexxay Haa30pHBIM U Oe3Ha30pHBIM 00yueHHEM?

1.

2.

HanzopHoe o0yueHue TpeOyeT pa3MeYeHHBIX JIAaHHBIX, B TO BpPeMsi KaK
6e3Ha30pHOE 00yUYEHNE UCTIONB3YeT Hepa3MEeUeHHbIE JJaHHbIC.

HanzopHoe o0y4enune Tpedyer yunTesst, KOTOPBIH Npe1ocTaBIseT
NpaBHJIbHBIE OTBETHI, B TO BpeMsl Kak 0€3Ha[30pHOe 00yUeHHE HE HUMEET ITOTO
THIIa CIPaBOYHOM HHpOpPMALNH.

B Hag3opHOM 00y4eHNH MOAEb IBITAETCS MPEACKA3aTh BBIXOIHBIE JaHHbIE
10 00y4aroIM IPUMEpaM, B TO BpeMs Kak B 0€3HaA30pHOM 00yUeHHH
MO/IEJTb MIIET CKPBIThIE 3aKOHOMEPHOCTH B JAHHBIX 0€3 IPea0CTaBICHHS
I[EJIEBBIX OTBETOB.

IK-7.3.1

Yro Takoe KJ'IaCTGpHLIfI AHAJIU3 U KaK OH NPUMCHSCTCA B UHTCJIJICKTYaJIbHOM aHAJIN3¢

IaHHBIX?

1. KiacrepHsIii aHaIU3 - 3TO METOJ{ MAITMHHOTO O0YYEHUS, TI03BOJIIOIIHI
TPYIIHAPOBATh JAHHEIC IO CX0KUM XapaKTePHCTUKaM 0e3 ydera 3apaHee
3aJJaHHBIX METOK KJIACCOB.

2. KunacTepHslif aHaIU3 UCTIOIB3YETCS B UHTEUIEKTYAIbHOM aHalln3e
JIAHHBIX 7151 OOHAPY KEHUS CKPBITHIX TPYII WU MTATTEPHOB B JaHHBIX,
YTO TIO3BOJISIET JIENATh BHIBOJIBI O CTPYKTYPE JAHHBIX U BBIACISATH BAXKHbBIE
KIIaCTephl 0OBEKTOB.

3. KmacTepHslii aHaNU3 MOMOTAET HCCIIEN0BATENAM BBLIETNTh CETMEHTHI
JIAHHBIX, KOTOPBIE HMEIOT CXOXKUE XaPAKTEPUCTHUKH, YTO MOXKET OBITH

[K-7.VY.1




MIOJIE3HO [T CETMEHTAIIMH PhIHKA, POBEACHHUS aHAIN3a COIMATbHBIX
ceTel, BBRISIBJIICHUS aHOMAJIMI U IPYTHX 3a/1a9 B O0JIACTH aHAIIN3a
JTAHHBIX.

Kakwe MeTo1pI HCITONTB30BAaTh ISl BU3YATH3aIliH TaHHBIX B IIpoIiecce aHam3a? T1IK-7.B.1
1. JIuarpammsl paccesHus (scatter plots), KOTOpbIe O3BOJIAIOT BU3Yalu3UPOBaTh
B3aUMOCBS3H MEXy EPEMEHHBIMH.
2. Jluneitasle rpaduku (line charts), ucmons3yemele A1 OTCICKUBAHHS
U3MEHEHUH IepEMEHHBIX BO BPEMEHH.
3. Tucrorpammsl (histograms), KOTOpbIe IOMOTalOT NPEICTABUTE paclpeieIeHUe
JIAaHHBIX U BBISBUTH OCHOBHBIC IUKU U XBOCTHI B JITAHHBIX.

Kakue ¢axTops cieyeT yauThIBaTh IPH BHIOOPE MOAETH MAIIMHHOTO O0YUSHHUS LIS IK-7.B.1
KOHKpPETHOH 3a/1a4uM aHaJIu3a JaHHbBIX?
1. OOBeM u KayecTBO JJaHHBIX: YeM OOJIbIIIE U KaUeCTBEHHEE JaHHBIE, TEM
CJIOYKHEE MOJIENIb MOKET OBITh HCIOJIb30BaHA.
2. Twum3agaun: B 3aBUCUMOCTH OT 33/1a4M (KaccuuKanus, perpeccus,
KJIaCTepHU3alMs U T. JI.) BBIOMPAeTCs MOAXOAAIAS MOJEIb.
3. VHTrepnpeTHpyeMOoCTh: B)KHO YIUTHIBATh, HACKOJIBKO JIETKO MOKHO
HMHTEPIPETHPOBATh U OOBICHUTH PE3YIbTaThl MOACIH.

Kakue MeTpuKy HCTIONB3YIOTCS IS OLIEHKH TOYHOCTH MOJICITH MAIIMHHOTO 00y4IeHUs? T1IK-7.3.1
1. Cpenuss kBagparndnas omunboka (Mean Squared Error, MSE), usamepstomas
CpeHEeKBaIpaTHYHOE OTKJIOHEHHUE MPECKa3aHHbIX 3HAYCHUH OT
(haKTHIECKHUX.
2. TouHocTs (Accuracy), moKa3bIBaroUias OO MPaBUIbHBIX OTBETOB MOJIEIH.
3. Jlorapupmudeckas Gpynkus moreps (Log Loss), ncronp3yemast B 3aqagax
KIIaccu(UKAINH IS OLICHKH BEPOATHOCTHBIX MOJIEIICH.

Kakue BbI30BbI ¥ IPOOIIEMBI MOTYT BO3HHKHYTH TIPH MPOBEACHUH HHTeIUIeKTyansHoro | [IK-7.VY.1
aHam3a NaHHBIX?

1. TIpobnema OTCYTCTBUS JAaHHBIX MM HEJJOCTATOYHOTO KOJIMYECTBA TAHHBIX IS
00y4YeHHS HaJIeKAIIEH MOICIIH.

2. TIIpobaema nepeoOydeHHs MOJENH, KOT/Ia MOJIENb CIUIIKOM TOYHO
MOJICTpauBaeTCs Mo 00ydJaroIre JaHHbIe U TepsieT 00001aroNTyo
CIIOCOOHOCTb.

3. IIpoGrema UHTEPIPETUPYEMOCTH MOJIENEH, 0COOCHHO aKTyalbHas MpU
MMPUMEHCHUU CIIOKHBIX aJITOPUTMOB MAIIMHHOI'O O6y‘-IeHI/I$[, Harpumep,
HEUPOHHBIX CETEH.
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[lepeueHb TeéM KOHTPOJIBbHBIX PabOT MO AUCHUIUIMHE OOydaroluxcsl 3a04HOU (HOpPMBbI
o0yueHus, npeacTaBieHbl B Tabauue 19.

Tabmuua 19 — IlepeyeHb KOHTPOJIBHBIX PAOOT

Ne n/m [TepeueHb KOHTPOIBHBIX padoT

He npexycmorpeno

10.4. Metonuueckne  Marepuaibl,  ONPEIECISAIOIME  HPOLEAYypbl  OLEHUBAHUS
WHAWKATOPOB, XapaKTEpHU3YIOIUX OJTambl (HopMHUpOBaHHS KOMIETSHIIMHA, COIepx aTcs B
JOKAJIIbHBIX HOpMaTUBHBIX akTax ['YAII, perimamMeHTUpYIOIIUX TOPSAOK U MPOUEIYyPY
MPOBEJICHUS TEKYIIEr0 KOHTPOJISl YCIIEBAEMOCTH M MPOMEKYTOYHON aTTeCTallMi O0yUYaroIIuXCs
I'VAIL

11. Meronudeckue yka3aHust JUisl 00YJarOIIUXCs IO OCBOSHUIO JUCIUTUTUHBI

11.1. Metonuyeckue yKazaHus A OOYYArOIIMXCS IO OCBOCHHIO JIEKIIMOHHOTO
MaTepHana (eciu npedycmMompeHo Y4eOHbIM NIAHOM NO OAHHOU OUCYUNTUHE).

OcHOBHOE Ha3HAYCHHE JICKIIMOHHOTO MaTepuayia — JOTHYECKH CTPOHHOE, CHCTEMHOE,
riryOOKoe M SICHOE H3JIOKEHHEe ydeOHOoro Martepuana. Ha3HaueHHe COBPEMEHHOH JIEKIIMU B




pamMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(POpPMAIUIO 1O TEME, a B OCBOCHUU
dyHaaMeHTaNbHBIX TpOOJIeM JUCHMIUIMHBI, METOJOB HAyYHOTO IIO3HAHMS, HOBEHIINX
JOCTHKEHUI HaydyHOUM MbIciu. B yueOHOM mporecce JEeKIUs BBITOJHAET METOA0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIUH. JISKIMs pacKpbIBaeT MOHATUHHBIN ammapar
KOHKpETHOW oOjacTu 3HaHMs, €€ NpOoOJieMbl, JaeT LeJIbHOE MpEACTaBICHUE O IUCLMILIUHE,
IIOKa3bIBACT B3aUMOCBS3b C APYTMMU AUCLUIUIMHAMM.

[lnanupyemMble pe3yinbTaThl IPU OCBOCHUHU 00YYaIOUIMMHUCS JIGKIIMOHHOTO MaTepraa;

— IIOJIyYEeHHE COBPEMEHHBIX, IEJIOCTHBIX, B3AUMOCBA3aHHBIX 3HAHUM, YDPOBEHb KOTOPBIX
ONpeAeIISIeTCA 1eJIEBOM YCTAaHOBKOM K K0 KOHKPETHOU TEME;

— IOJIyYCHHE OIbITa TBOPUECKOW PabOTHI COBMECTHO C MPENOaBaTENEM;

— pa3BuUTHE TNPO(PECCHOHANBHO-NICIOBBIX  KayecTB, JIOOBH K TpPEAMETYy H
CaMOCTOSATEJIBHOI'O TBOPYECKOTO MBIIIJICHUSI.

— TOsIBJIEHUE HEOOXOAUMOTO HHTEpeca, HEOOXOAMMOTO Il CAMOCTOSTENILHON paboThI;

— IIOJIy4CHHE 3HAHUN O COBPEMEHHOM YPOBHE Pa3BUTHs HAYKU U TEXHUKU U O IIPOTHO3€
WX pa3BUTHUs Ha ONMOKANMIINE TOJIbI;

— Hay4YuThCSd METOIMYECKH 00padaTbiBaTh MaTepuasl (BBIACHATH TJIABHBIE MBICITH H
MIOJIOKEHHUS, IPUXOTUTH K KOHKPETHBIM BBIBOJIaM, TIOBTOPSITH UX B PA3IMYHBIX (OPMYIMPOBKAX);

— TMOJy4YEHHE TOYHOTO MOHUMaHUS BCEX HEOOXOIUMBIX TEPMUHOB U IIOHATH.

JlekuMOHHBI MaTepuan MOXET COIPOBOXKIATbCA JAEMOHCTpALlMEHd CIIAWI0OB W
UCIIOJIb30BAaHMEM pa3JaTOYHOrO0 MaTepuaja IMpH MPOBEIEHUU KOPOTKUX OUCKycCHM 00
O0COOEHHOCTSIX IPUMEHEHUSI OT/IEIbHBIX TEMATHUK 110 IUCLHUIUINHE.

CrpyKTypa IpeioCTaBIeHNs JCKIMOHHOIO MaTepHUaa:

- JlekumoHHBI MaTepuanm MpeACTaBIeH B (GopMe Mpe3eHTAUud JICKIUH,
pa3MelleHHbIX B Kypce «VHTeIeKTyallbHbIi aHalW3 JaHHbIX» B CHUCTEME
qucTaHioHHoro ooyuenust JIMC,

- JlomonHuTeNnpHBINA MaTepHall K KaXX101 JIEKIIUH, IPEJICTaBICHHBIX B (hopMe dailnos
Word, pa3MmemeHHbIX B Kypce «MHTeleKTyalbHbIl aHaiu3 [aHHbIX» B CHCTEME
nuctaHionHoro ooyuenus JIMC.

11.2. Meronuueckue ykazaHus Juid OOydalooIuXcs IO YYacTHIO B CEMUHApax (e
npeodycCMOmMpeHo YueOHbIM NIAHOM N0 OGHHOU OUCYUNTIUHE)

OCHOBHOH T1eJBIO JUIsI O0YYaIOIIETOCs SBISETCA CUCTeMATH3alusa U 0000IIeHIE 3HAHUI
0 Hu3yyaeMoH Teme, paszzieny, (QOpMHpOBaHHWE YMEHHMsS paldoTaTh C JONOJHHUTEIbHBIMU
MCTOYHUKAMU HH(OpMAIMK, COMOCTABJIATh M CpPaBHUBATh TOUYKH 3pPEHUS, KOHCIEKTHPOBATH
IIPOYMUTAHHOE, BBICKA3bIBATh CBOK TOYKY 3peHUs M T.II. B COOTBETCTBUM C Beayllen
JUAAKTUYECKON LENbI0 COJIEpP)KaHUEM CEMUHAPCKUX 3aHSITHH SBISIIOTCS y3JIOBble, Hambosee
TpYIHBIE sl TOHUMaHUS U YCBOCHUS TEMBI, pa3/iebl TUCIUIUTUHBL. Crierudukoil JaHHoi (HopMbl
3aHATUN SBISETCSl COBMECTHas paboTa mperojaaBaTenss M 00ydYaroIlerocss HaJ pelleHHEeM
MIOCTaBJIIEHHOW MpOOJEMbI, a IMOMCK BEPHOTO OTBETa CTPOMUTCS Ha OCHOBE YepelOBaHMA
VHJIUBUIYAIBHON M KOJUIEKTUBHOM J€ATEIbHOCTH.

[Tpu mOATOTOBKE K CEMUHAPCKOMY 3aHSATHIO 110 TEME MTPOCITYIIaHHON JIEKIIMU HE00X0IMMO
03HAKOMUTHCS C IJIAHOM €r0 MPOBEIEHUs, C TUTepaTypoil 1 HayYHBIMU MyOJIMKAIUAMU MO TeMe
CEeMHUHapa.

11.3. Meronuyeckue yka3zaHus s OOYyYarOIIMXCS IO MPOXOKICHHUIO MPaKTUYECKHX
3aHITHI (He npedycMOmpPeHo YUeOHbIM NIAHOM NO OAHHOU OUCYUNTIUHE)

[MpakTHueckoe 3aHATHE SBJSIETCS OJHOM M3 OCHOBHBIX ()OPM OpraHM3aIllH Y4eOHOTO
npolecca, 3aKIF0YaroNIasics B BBIMOJHEHUN 00YYaIOIIMMUCS 1101 PYKOBOACTBOM IPENOaBaTeNs
KOMIUIEKCA YYeOHBIX 3aJaHUil C IENbI0 YCBOCHHS HAYYHO-TCOPETHUYCCKHX OCHOB y4eOHOM
JMCIUILIMHBL, TPUOOPETEHHSI yMEHHI M HABBIKOB, OIBITA TBOPYECKOM JIESATEIBHOCTH.



[enbro MpaKTUYECKOTO 3aHATHUS AJIs1 00y4YaroUIerocst sBisieTcs MPUBUTHE 00yUJarOIIMMCS
YMEHUU U HABBIKOB NMPAKTUYECKOU JEATEIbHOCTH 110 U3y4aeMOU TUCIUIINHE.

[Tnanupyemble pe3ynbTaThl IPH OCBOCHUH 00YUYaIOIIUMCS IPAKTUUECKUX 3aHITUH:

— 3aKperuvieHue, yriayOJeHue, pacuIiMpeHue M AeTalu3alus 3HAaHUN NpU pelleHuu
KOHKPETHBIX 3a/1a4;

— Pa3BHUTUC IIO3HaBAaTCIbHBIX CHOCO6HOCTCI>1, CaMOCTOATCIIbBHOCTHU MBbIIJICHUA,
TBOp‘ICCKOﬁ AKTUBHOCTH,

— OBJAJCHHE HOBBIMH METOJIAMH M METOJMKAMH HM3YyYCHHsI KOHKPETHOW YydeOHOM
JUCLUIUIAHBI;

— BBIPA0OTKAa CHOCOOHOCTH JIOTMYECKOI'O OCMBICIEHUS MOJYYEHHBIX 3HAHUN AJIs
BBITIOJTHEHMS 3aJJaHUI;

— obecrnedyeHre PaMOHATBHOTO COYETAHUS KOJUICKTUBHOM W MHIMBHIYaIbHON (hopm
o0yueHwsI.

11.4. Meronnyeckue yka3aHus A OOYYarOIIUXCA IO BBINOJHEHHIO J1Ta0OpaTOPHBIX
pabot

B xone BbINONHEHUS 1a0OpaTOpHBIX paboT oOOy4aroIUiCs JOJDKEH YIIyOuTh U
3aKpeNuTh 3HaHUS, MPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOJIMKONM M TEXHHUKOU
SKCHEPUMEHTa B COOTBETCTBUM C KBAIM(UKAMOHHOW XapaKTEPUCTUKOM 0O0ydaromerocs.
Boinonnenue n1abopaTopHbIX pabOT COCTOMT M3 AKCIEPUMEHTAIbHO-IIPAKTUYECKON, pacyeTHO-
AHAJTUTUYECKON YacTeil U KOHTPOJIbHBIX MEPONIPUATUH.

Brimonaenue 11abopaTopHBIX padOT O0yYarOmUMCS SIBISIETCS HEOTHEMIIEMOM YaCThIO
U3y4eHHs] JUCLMIUIMHBI, OIpelenseMoi ydeOHbIM IUIaHOM, M OTHOCUTCS K CpPEICTBaM,
o0ecIeunBarOIM PELICHUE CIEAYIOINX OCHOBHBIX 331a4 00yJaromerocs:

— T[puOOpeTeHHE HABBIKOB HCCJIEOBAaHMs MPOLIECCOB, SBIEHUH M  OOBEKTOB,
M3Y4aeMbIX B paMKax JaHHOW JUCLUILINHBL,

— 3aKpeIuleHHe, pa3BUTHE U JAETaIu3alus TEOPETUYECKUX 3HAHWUN, MOJYyYEHHBIX Ha
JEKIUSIX;

— ToJIyueHHe HOBOM MH(pOpMalnH M0 U3y4aeMoN AUCIMILIMHE;

— TpuoOpeTeHHe  HaBBIKOB  CaMOCTOSTETBbHOM  paboTel ¢ 1abopaTOpPHBIM
000py/TI0BaHUEM U TPUOOPAMH.

3agaHue U TpeOOBaHMA K IPOBEJIECHHUIO 1a00PAaTOPHBIX paboT
IIpencrasiensl Ha CTPaHUIIE Kypca B https:/Ims.guap.ru/new/course/view.php?id=181.

CTDVKTVD& u d)ODMa oT4yeTa O J'Ia6ODaTODHOI7I Da6OTC
[IpencraBieHsl Ha CTpaHULE Kypca B https:/lms.guap.ru/new/course/view.php?id=181.

Tpebopanus k 0hopMIIEHHIO OTYETA O TaOOPATOPHON paboTe
IIpencrasiensl Ha CTPaHUIIE Kypca B hitps:/Ims.guap.ru/new/course/view.php?id=181.

11.5. Metonuueckne yKazaHus i1 OOYy4YalOIMUXCA TO TPOXOXKICHUIO KypCOBOTO
IPOCKTHPOBAHUS/BBINIOIHEHUS] KYpCOBOH DPAa0OTHI (He npedycMompeHo yueOHblM HAAHOM NO
O0aHHOU OucyuniuHe)

KypcoBoii mpoekt/ paboTa mpoBOAUTCS C 1eNIbi0 GOPMUPOBAHUS Y 00yUAIOIINXCS ONbITA
KOMIUIEKCHOTO pellleHns] KOHKPETHBIX 3a/1a4 MPOPeCcCUOHANIBHOMN JeSITeIbHOCTH.

KypcoBoii npoekT/ paboTa mo3BoiseT 00yqaromemMycs. . .

11.6. MeTtonuueckne yka3zaHUs ISl OOYYArOIIMXCS IO TMTPOXOXKICHUIO CAMOCTOSTEIbHON
paboThI


https://lms.guap.ru/new/course/view.php?id=181
https://lms.guap.ru/new/course/view.php?id=181
https://lms.guap.ru/new/course/view.php?id=181

B xo/e BBIOJIHEHHS] CaMOCTOSITEIPHOM PabOThI, 0OYJArOIINIICS BBITIOJIHSIET padboTy IO
3aJJaHUI0O ¥ TIPU METOJUYECKOM PYKOBOJCTBE IPENOAaBaTENsA, HO 0€3 ero HemoCpeICTBEHHOTO
y4acTusl.

st oOyyaromuxcsi 1mo 3ao4Hod (opme OOYYCeHHs, CaMOCTOsITeNIbHAs padoTa MOXKET
BKJTIOYATh B CE0s1 KOHTPOJIBHYIO paboTy.

B mporecce BBIOTHEHHUS CaMOCTOSITENBHON paboThl, Yy oOyuaromierocs (Gopmupyercs
esecoo0pa3Hoe MIIaHUPOBaHUE Pad0Yero BpeMEHH, KOTOPOE MO3BOJISET MM Pa3BUBATh YMCHHS U
HABBIKM B YCBOCHHHM M CHUCTEMATH3aIlMM MPHOOPETaeMbIX 3HAHUH, O0ECIICUYUBACT BBICOKUI
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYUYCHHs, IOMOTAaeT IOJIYYUTh HABBIKH TIOBBIIICHHS
po(hecCHOHATLHOTO YPOBHSL.

MeroauyeckMMH ~ MaTepualiaM¥d,  HAIlpPaBISIONIMMU  CaAMOCTOSITENIEHYIO — paboTy
00yUarOIIUX CSISIBIISTFOTCS:

— y4eOHO-METOAMUYECKUI MaTepuall 0 TUCIMILIMHE PE/ICTAaBIICH B 2JIEKTPOHHOM BUJIC Ha
CTpaHMIIC Kypca https://lms.guap.ru/new/course/view.php?id=84;

11.7. Metonuueckue ykazanus st 00y4arouuxcs 1o MPOX0KACHUIO TEKYIIEro KOHTPOJIS
yCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTH IIPEAYCMAaTpUBAE€T KOHTPOJb KAauecTBAa 3HAHUM
00yyYaroIuxcsl, OCYLIECTBISEMOIO B TEYEHUE CEMecTpa C ILIeJbl0 OLEHMBAHUS XO/1a OCBOCHUS
JUCLUIIINHBIL.

JUig mpoBeieHNs TEKYLIETO KOHTPOJIS yCIIEBAEMOCTH HaM Ka)KIOM JIEKLIHOHHOM 3aHATHH
BhIZessieTCs 10 10 MUHYT, a TakKe KOHTPOJIb yCIIEBAEMOCTH TPOBOAMTCS MpH npuéMe pedepara
U J1a00paTOpHBIX PaboT. Pe3ynbTaThl TEKYIIEro KOHTPOJSA YCIIEBAEMOCTH YYMTBHIBAIOTCA IPH
IIPOBEJCHUH IPOMEKYTOUHON aTTECTALIUU.

11.8. Meronuyeckue yKazaHus JUisi OOYYaIOMIMXCS MO MPOXOKICHUIO MPOMEXKYTOYHON
aTTECTaIUH.

[IpomexyrouHas  arTectanus  OOyYalrOIIMXCS ~ NPEIyCMaTpUBAaeT  OLEHUBAaHUE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yabTaTOB OO0y4YeHHs Mo auciuiuinHe. OHa BKIIOYAET B
ce0s:

— 9K3aMeH — (opMa OIIEHKHU 3HAHHA, TOTYYSHHBIX 00YyUalOIIUMCS B IPOLIECCE M3YUCHUS
BCEH MUCITUIUIMHBI WIH €€ YaCTH, HABBIKOB CAMOCTOSITENILHON paboThI, CHOCOOHOCTH MPUMEHSTh
nux JaJjs peHIeHI/H[ HpaKTI/ILICCKI/IX 3a1a4. SKSaMeH, KaK HpaBI/IJ'IO, HpOBOI[I/ITCSI B HepI/IOI[
HK3aMEHAIIMOHHOW CECCHM M 3aBepIIaeTcsl aTTeCTAllMOHHOW OILIEHKOW «OTIUYHOY,
«XOPOIIIOY», KyIOBIETBOPUTEIBLHOY, KHEYIOBIECTBOPUTEIHHO.


https://lms.guap.ru/new/course/view.php?id=84

Jluct BHECEHUS! U3MEHEHUH B pab0UyI0 IpOrpaMMy JHUCHUTLTHHBI

Jlata BHEeceHUs
H3MEHEHUH U
JIOTIOJTHCHHUH.

IToanuce BHECHIETO
M3MECHCHMS

Coneprxanne N3MCHCHHUH 1 TOTIOTHEHUH

Harta u Ne
IIPOTOKOJIA
3ace/laHus
Kadeaps

Ilonmuce
3aB.
Kadeapoit




