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AnHoranus

Hucuumnuna «VHTenneKkTyanbHblil aHadu3 MJaHHBIX» BXOJUT B 00pa3oBaTElIbHYIO
IpoTrpaMMy BBICIIET0 00pa3oBaHUsl — MPOrpaMMy OakallaBpHaTa 10 HalpaBJICHUIO MOATOTOBKH/
crenranbHocTH 09.03.03 «lIpuknannas nHpopmaTukay HampaBlieHHOCTH «VHTeIeKTyaIbHbIC
uH(OPMAIMOHHBIC CHCTEMBI M TEXHOJOTUNY. JluciuinHa peanusyercs kadeapoi «Ne82y.

JlucuuniuHa HalejaeHa Ha GOpMUPOBAHKE Y BBITYCKHUKA CIIETYIOIIUX KOMITETEHIUH:

[IK-7 «CnocoOHOCTh MpPOBOAUTH aHAINW3 OONBIIMX JaHHBIX C HCHOJIH30BAHUEM
CYILIECTBYIOIIEH B OpraHU3aMi METOA0JIOTMUYECKON M TEXHOJIOTHYECKOU HHPPACTPYKTYPBI»

CopepxaHue TUCLUILIMHBI OXBaTbIBAE€T KPYr BOIPOCOB, CBA3AHHBIX C CHCTEMaTH3alMeH,
3aKPCINICHUEM U PACHIMPEHUEM TCOPETUUCCKUX U NPAKTHYCCKUX 3HAHUU CTYACHTOB HC TOJIBKO IIO
TEOPETUYECKHMM OCHOBaM HWHTEJUIEKTyalbHOro ananm3a gaHHbix (MAJl) ¢ npumenenuem
COBPEMEHHBIX MH(OPMAIMOHHBIX TEXHOJIOTH, HO ¥ €r0 MPAaKTHUECKOE UCTIOIb30BaHHE.

[IperonaBanre MUCHMIUIMHBI TPEAyCMaTPUBACT CleAylomue (OpMbI OpraHU3aLUuN
yueOHOro TMpolecca: Jaekyuu, Jadbopamopuvie pabomvl, camocmoamenvhas —paboma
obyuarowe2ocs.

[IporpaMmMoil AMCHUIUIMHBI NPEAYCMOTPEHBI CIEAYIOIIME BHUIbl KOHTPOJIS: TEKYIIUI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAS aTTeCTaIHs B (popMe IK3aMeHa.

OO0masi TpyA0EMKOCTh OCBOEHUS AMCIMILIUHBI COCTaBIseT 4 3a4eTHhIX eAuHHIbI, 144
yaca.

S3bIK 00yUYeHUs IO TUCIHUILINHE KPYCCKHM »



1. TlepedeHb MIaHUPYEMBIX PE3YIbTATOB OOYUCHHSI IO AUCIUILTAHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

dopMupoBaHUE TPEACTABICHUS O THIMAX 3a7ad, BO3HUKAOIIUX B 00JIaCTH
HMHTEJICKTYaIbHOT0 aHaimu3a JaHHbix (Data Mining) U MeToJ1aX X PEIICHHUs, KOTOPhIE TOMOTYT
CTYJICHTaM BBISBIATH, (DOPMATM30BaTh M YCICIIHO pPEMIaTh MPAKTUYCCKUE 3a/Jaddl aHaau3a
JTAaHHBIX, BOSHUKAIOIIHME B MPOLIECcCe UX MPO(HEeCCHOHATLHON JCATCIIbHOCTH.

1.2. JlucuumimHa  BXOOUT B  COCTaB  4YacTH, (OPMUPYEMOH  y4aCTHHKAMHU
00pa3oBaTelIbHBIX OTHOIICHHH, 00pa30BaTEIIbHOIN MpOrpaMMBbl BBICIIEr0 00pa3oBaHus (janee —
OII BO).

1.3. TlepeuyeHb ITAHUPYEMBIX PE3YJIBTATOB OOYUEHUS IO JUCIUILINHE, COOTHECEHHBIX C
IUIaHUpYyeMbIMH pesynbTratamu ocBoeHus OIT BO.

B pesynbraTe u3ydeHUs AUCHUILIMHBI OOYYAIONIUICS JOJDKEH O0JIaaTh CICAYIONUMU
KOMIIETCHIIMSIMY WM WX 9acTaMu. KOMIETeHIINY U WHAWKATOPHI MX JOCTHXKEHUS TPUBEICHBI B
Tabymue 1.

Tabmuna 1 — [lepeuens KOMIETCHIMI ¥ UHAUKATOPOB UX JIOCTHKCHUS

Konn
Kareropus (rpynna) Kon u HauMeHOBaHWE UHIMKATOPA JOCTUKEHUS
HanuMEHOBaHUE
KOMIIETEHIIUHA KOMIIETEHIIUHA
KOMIIETEHIIUU

[IK-7.3.1 3HaTh TEOpETUYECKNE U TPUKIIATHBIC
OCHOBBI aHAJIN3a JJAHHBIX; MAIIMHHOE O0Yy4YCHHE:
[1K-7 CnocobHocts | Kinaccudukanms, Kiactepusalus; HepoHHbIE

MPOBOJUTH aHAIIN3 CETH; METOJIBI M MOJICIN KJIacCH(PUKAITUN
OOJNIBIINX JTaHHBIX C [IK-7.Y.1 ymeTs ocymiecTBIsATh 0000IIeHHEe
HUCIIOIb30BaHUEM JTAHHBIX B X0JI¢ Pa0dOT M0 aHATN3y OOJIBIITNX
[Ipodeccuonanbubie o
KOMIETEHIHH CYILECTBYIOIIEH B JAHHBIX;, penaTh 3aJa4i HICHTH(PUKALIAH,
OpraHu3aluu pacno3HaBaHus, MPOrHO3UPOBAHUS U CHHXKEHUS
METOJI0OJIOTUYECKON U | pa3MEPHOCTH JTAHHBIX
TEXHOJIOTHUECKOU [TIK-7.B.1 BnageTh HaBbIKaMU NMPOBEACHUS
UH(PPACTPYKTYPHI aHau3a OOJNIBIINX JAHHBIX B COOTBETCTBUH C

YTBEPXACHHBIMU TPEOOBAHUSAMHU K pe3yJibTaTaM
AHAJIMTUYECKOI0 UCCIIEIOBAHNUS

2. Mecro nucuumianssl B ctpykType OI1
HucnurnnuHa MokeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YJaIOITUMUCS
IIPYU U3YYEHHUH CIENYIOUIUX JUCLMILINH:
- «OCHOBBI HHTEJUIEKTYaJbHOTO aHATN3ay,

- «Metonpl 06pabOTKH OONBIINX JAHHBIX)
- «MHTemIeKTyaIbHbIe MHPOPMAITMOHHBIE CHCTEMBI

3HaHMs, TOJYyYEHHBIE NPU W3YYEHUU MaTepuala AaHHOM IHWCLUUIUIMHBI, MMEIOT Kak
CaMOCTOATENIBHOE 3HAYEHHE, TaK U MOT'YT HUCIIOJIb30BATHCS IPU U3YYEHUHN APYTUX JUCLHUIIINH:
- TloaroroBke BBITYCKHOM KBAIU(DUKALMOHHON pabOThI

3. O0beM U TPYJ0EeMKOCTh JUCIUIUIUHBI
Jlanable 00 o0meM oO6beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENbHBIX BHUJIOB yueOHOMU
paboThI 1O TUCIUIINHE (M paclpeielieHue 3TOH TPYA0EMKOCTH 110 CeMecTpaM) IpeACTaBICHbI B
tabnure 2.

Tabmuua 2 — O6beM U TPYL0EMKOCTh TUCIUIIITMHbI

TpynoemMkocTs 1o
Bun yuebHo# paboThl Bcero ceMecTpam
Ne8




1 2 3

Oowan mpyooemKocmp oucCyunIUHb, 4/ 144 4/ 144
3E/ (uac)
H3 Hux uacoe npakmuueckoi no020moeKu 10 10
AyoumopHnule 3anamus, BCETO 4ac. 30 30
B TOM YHCIIC:

nexiuu (JI), (dac) 20 20

npaktuueckue/cemunapckue 3ansarus (113),

(dac)

nabopaTtopHbie paboTs (JIP), (uac) 10 10

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

9K3aMeH, (Jac) 36 36
Camocmoamenvnas paboma, Bcero (4ac) 78 78
Buo npomesxcymounoit ammecmayuu: 3ader,
madd. 3ager, sk3amer (3auer, Judd. 3aug, OK3. JK3.

DK3.%*%*)

*k
HpHMC‘IaHI/Ie: KaHAUJATCKHUU 3K3aMCH

4. CopepxaHue JUCIUTUTHHBI

4.1. PacnpeneneHue TPyJI0EMKOCTH JUCIHUILTHHBI IO pa3/esiaM U BUAAM 3aHITHIA.

Pa3ZIeJ'II>I, TEMBbI JUCHUIJIMHBI U UX TPYAOCMKOCTb IIPUBCACHLI B Ta6JH/IIIC 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Paznensl, TEMBI JUCLIMIIINHBI

Jlekun
(dac)

I3 (C3)
(dac)

JIP
("ac)

KII
(dac)

CPC
(gac)

Cemectp 8

Paznen 1. [loHsATHE MHTEIUIEKTYaIbHOTO aHAIHM3a
nanubeix (MAJT).
Tema 1.1. OcHoBHBIE cBOMCTBA 1 MeTO NI A,

2

12

Paznen 2. Opranu3zanys CUCTeM XpaHEHHsI JaHHBIX
W 3HaHUU.

Tema 2.1. [Ipobiema GONBIINX JAHHBIX U
OpTraHM3aIHs UX XPAHECHUS

Tema 2.2. IlpenmeTHOe (pakTyanbHOE) U
npobieMHoe (OneparMoHHOe) 3HAHUSI.

Tewma 2.3. MeTopl peICTaBICHUS 3HAHMIA.

24

Paznen 3. MeTo/1bl HHTEIUIEKTYaJIbHOTO aHaJIM3a
JTAHHBIX.

Tema 3.1. PaccyxneHust Ha OCHOBE JIeTyKIIMH,
WHIYKIUHU, aHAIOTUH. ABTOMAaTHYECKOE
JIOKa3aTelIbCTBO TEOPEM.

Tema 3.2. 3BieueHne 3HaHUI U3 TaHHBIX. MeTOI
JIEPEBBEB PELICHUIA.

Tema 3.3. 3BieueHue 3HaHuil U3 JaHABIX. MeTo
perpeccui.

Tema 3.4. 3BieueHue 3HaHuil U3 JaHHBIX. MeTo
HEHWPOHHBIX CETEM.

16

42

Uroro B cemectpe:

20

10

78

HUroro

20

10

78




[IpakThdeckass MOATOTOBKA 3aKIIOYAeTCSI B  HEMOCPEJACTBEHHOM  BBIMOJTHCHHH
oOydJarlolMMuUCs  OMNpeNeJeHHBbIX  TPYIAOBBIX  (DYHKUMH,  CBS3aHHBIX ¢  Oynymei
npodeCCHOHATIBHOMN 1S TETbHOCTBHIO.

4.2. CopnepskaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHITHH.
Copep:xanue pa3aesioB M TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIE 4.

Tabmuua 4 — CopeprkaHue pa3esioB U TEM JICKIIMOHHOTO IHUKJIA

Howmep paznena HaszBanue u conep:kanue pas3iesioB U TEM JIEKIIMOHHBIX 3aHATHI
1 [TonsiTne muTENIEKTYa pHOTO aHanmu3a gaHHbx (MAJ]).
Tema 1.1. OcHoBHBIE cBoOicTBa U MeTOBI AT,
2 Opranu3zaius CUCTeM XpaHeHHsI JaHHBIX U 3HAHUH.
Tema 2.1. IIpo6nema O0JIBIINX JAHHBIX U OPTaHU3ALUS UX
XpaHeHUs

Tema 2.2. IlpenmeTHoe (pakTyanbHOE) U TPOOIEMHOE
(omepanmoHHOE) 3HAHMUS.
Tewma 2.3. MeToapl ipeICTaBICHUS 3HAHWH .

3 MeTozbl HHTEIUIEKTYalbHOTO aHAJIN3a JaHHBIX.

Tema 3.1. PaccyxneHus Ha OCHOBE JIeIyKLIUH, HHIYKLIUH,
aHajoruu. ABTOMaTHYECKOE JOKAa3aTeIbCTBO TEOPEM.

Tema 3.2. I3Bneuenue 3HaHUN U3 TaHHBIX. MeTOJ IepeBbEB
peLLIeHuN.

Tema 3.3. M3Bieuenue 3HaHUi U3 TaHHBIX. MeToJ perpeccuil.
Tema 3.4. I3BneueHue 3HaHUN U3 TaHHBIX. MeTo1 HEHPOHHBIX
cereil.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBEICHBI B TAOIUIE 5.

Tabmuna 5 — [IpakTuueckue 3aHsATHS U UX TPYJOEMKOCTh

N3 Hux Ne
Ne | Tewmsl npaktudeckux | @opmel IpakTUYEeCKUX | TpyaoeMKOCTh, |MIPAKTHYECKOM |pasnuena
/1 3aHATHI 3aHATHI (dac) MMOATOTOBKH, | JUCIIHAIL

(gac) JIUHBI

Y4eOHbIM MJIaHOM HE MPEAyCMOTPEHO

| |

Bcero

4.4. JlabopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb TPUBEICHBI B TaOIHIIE 6.

Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYJOEMKOCTb

N3 Hux Ne
Ne HaunmenoBanue 1a60paTopHbIX paboT TpynoemKocTs, | MPakTHIECKOH | pasiena
n/m (uac) MTOATOTOBKH, | JHCIIHII
(gac) JINHBI
Cemectp 8
1 | Merox npexacraBneHus 3HaHu B makete Rapid 2 2 2
Miner.
2 | MeToabl CTAaTUCTUYECKOTO aHAJIN3a JaHHBIX. 2 2 2
Perpeccus
3 | Meronst UAJI. lepeBbsi IPUHSTHS pEIICHUN 2 2 3




4 | Metonbt MAJI. Metoa HEHPOHHBIX CETEH 4

Bcero 10

4.5. KypcoBoe NMpoeKTUpOBaHUE/ BHIITOTHEHUE KYpPCOBOM PabOThI
VY4eOHBIM MJIaHOM HE IPESYCMOTPEHO

4.6. CamocrodarenbHas paboTa 00yJarouIxcs
Bunel camocTosiTennbHOM paboThI U €€ TPYAOSMKOCTh ITPUBEICHBI B TAOIHUIIE 7.

Tabmuua 7 — Bugsl caMoCcTosSTeNbHON PabOTHI M €€ TPYI0OEMKOCTb

. Bcero, | Cemectp 8,
Bun camocrosiTensHO#M paboThI
qac qac
1 2 3
W3yueHne TeOpeTHIecKoro Marepuasia
18 18
nucuuraHbl (TO)
Brmonaenue pedeparta (P) 50 50
[ToaroroBka K TEKyIeMy KOHTPOJIIO 5 2
ycneBaemoctu (TKVY)
IToaroToBka K MpoOMeXyTOYHOU 8 8
arrectanuu (I1A)
Bcero: 78 78

5. IlepeueHp y4eOHO-METOAMUECKOTO OOECTIeUeHUs
JUTSL CAMOCTOSITEIBHON pabOThI O0YYArOIIMXCs IO TUCITUTUINHE (MOIYITIO)
Y4eOHO-MeTOAMYECKE MaTepHalbl ISl CAMOCTOSITENILHON pabOThl OOYYaromMXCsl YKa3aHbl B

.. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX U3TaHUN
[lepedyeHb nevaTHBIX U SJIEKTPOHHBIX Y4eOHBIX M3/1aHUI MpHUBeieH B Tabaule 8.
Tabmmna 8— [lepeyeHp Me4aTHBIX U DJIEKTPOHHBIX YUEOHBIX U3TaHUH

KonmaectBo OK3CMILULIPOB B

ludp/ OubmoTeke
bubnuorpaduyeckas ccpuika
URL anpec (KpoMe PIIeKTPOHHBIX
AK3EMILISIPOB)

BbK 32.81 3269 3amsaTuH A.B. MHTennexTyalbHbli aHanu3 10
JAHHEIX : y4e0. mocodue. — ToMck :
Wznarensckuit Jom Tomckoro
roCyIapCTBEeHHOro yHuBepcuteTa, 2016. — 120
c.

https://www.intuit.ru/goods | Yy6ykosa U.A. Data Mining. M.: HOY 20

store/ebooks/8148 "Uuarynt", : 2016.— 471 c.
004.5 bmom B.C.  MeTtoabl HHTEUIEKTYaIbHOTO 20
b71 aHaJM3a JIaHHBIX (HakeT nporpaMm Rapid

Miner) : yue6Hoe nocobue / B. C. birom ; C.-
[Tetep6. roc. YH-T a9pOKOCM. IPHOOPOCTPOCHHUSL.
- 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. TlepedeHb IEKTPOHHBIX 00PA30BATEIBHBIX PECYPCOB
UH()OPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHO# cetH «VHTepHeT»
[epeueHn AIIEKTPOHHBIX 00pa3oBaTebHBIX pecypcos UH(OPMAIIMOHHO-
TEJICKOMMYHHKAMOHHOW ceTH «HTepHeT», HEOOXOIMMBIX [UIi OCBOCHUS HCIHILUINHBI
npuBezieH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATENBHBIX PECYpPCcOB HH(OpPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTh «HTepHET»

URL aapec 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 BA3OBBIE ITOHATH A
http://sa.technolog.edu.ru/repository/iad_iadl.pdf UHTEJUIEKTY AJIbHBI AHAJIU3

JAHHBIX,
https://cyberleninka.ru/article/n/data-mining-i-metod-neyronnyh- DATA MINING Y1 METO/T HEMPOHHBIX
setey CETEH
https://processmi.com/blog/process-mining-v-obrazovanii/ IMPAKTUKA UCITIOJIb30BAHU S

MHCTPYMEHTOB JIJIS1 OBHAPYXEHU A

PEJIEBAHTHOU MHOOPMALIMU B

OBPA3OBATEJIbHbBIX JAHHBIX

8. Ilepeuenp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOTO 0OECHEeUeHUs, HCIOIB3YEeMOTO TMPH OCYIIECTBICHUU
00pa30BaTeNILHOTO Mpolecca MO AUCLUIIUHE.
[lepedeHp UCOIB3yeMOTr0 MPOrPaMMHOTO obecriedeHus npeacranieH B Tadumie 10.

Ta6ymmma 10— [TepeyeHs mporpaMmMHOTo o0ecrieueHus

Ne i/ HaunmeHnoBaHue

1 [Mporpammusiii naker Rapid Miner

8.2. Ilepeuenn MH(}OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0NIb3yEeMbIX npu
OCYIIECTBIICHUU 00pa30BaTEIHLHOTO MPOIlecca MO JUCIUILTHHE

[lepeuenr UCHOMB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabnuua 11— IlepeyeHp HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

No /1t HaunmenoBanue

1 http://www. Yandex.ru

9. MarepuanpHO-TeXHHYECKas 6a3a
CoctaB MaTepHambHO-TEXHHUECKON 0a3bl, HEOOXOAUMOW JJs  OCYIIECTBIICHUS
00pa30BaTeILHOTO TpoIlecca Mo TUCIUTUTHHE, TIPECTaBICH B Tabmuiel 2.

Tabnuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKON 06a3bl

Ne HaumeHnoBaHMe coCTaBHON 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOMN 0a3bl (pu HEOOXOMMOCTH)
1 | JucnneiHbril Kiacce 14-06 — 14-11 Jlenc.

MynsTUMeauiHAS JIEKIMOHHAS ayIUTOPHS

10. OueHouHbIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CocTaB OIICHOYHBIX CPEICTB/IJIS TPOBEACHUS IPOMEKYTOUYHOW aTTeCTaIlluu
oOyJaromuxcs Mo AUCHUIUINHE MPUBEACH B Tadnuie 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/

Tabmuua 13 — CocTaB OIEHOYHBIX CPEACTB Il IPOBEICHUS IPOMEKYTOUHOM aTTeCTaIllH

Bua npomexyTo4HON aTTecTaluu IlepedyeHb OLICHOUHBIX CPEACTB

DK3aMeH Cnucok BOMpOCOB K AK3aMEHY;
TecThl.

10.2. B kayectBe KpUTEpUEB OICHKH YpOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCs MPUMEHseTCsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6amtpHast ~ mIKajga — MOAYJIBHO-PEUTHMHTOBOM  CHCTEMBl  YHUBEpPCUTETa,  IpaBUja
UCTIOJIb30BaHUSI KOTOPO, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJILHBIM HOPMATHBHBIM aKTOM
['VAIL
Tabmuna 14 —Kpurepuu onieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHITHH

Or1eHKa KOMITETEHIUN

Xapakrepuctika chopMUPOBAHHBIX KOMITETCHITN
5-0ayuipHad MIKaia PaKTep (bopvmp

— oOyyaromuiicss TiyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHa;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0BATEILHO U TPAMOTHO €TI0 U3J1aracr;

— ONUPAsCh HA 3HAHUS OCHOBHON W JIOTIOJHHUTEIBHOHN JIUTEPATYpHI,
TECHO MPUBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHSI C MPAKTUICCKON
JESITSIIbHOCTHIO HAIPABJICHMS;

— yMeJI0 00OCHOBBIBAET U ApPTYMEHTUPYET BBIIBUTAEMbIC UM HJICH,

— JIeJIaeT BBIBOALI H 000OIIECHHS;

— cBOOOJIHO BJIAJICET CHCTEMOM CIIeMaTN3NPOBAHHBIX TTOHSTHH.

«OTIIMYHO»
(Ga4YTCHO»

— o0yyJarouuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, TpaMOTHO U
[0 CYIIECTBY H3JIaraeT €ro, ONupasch Ha 3HAHUS OCHOBHOMU
JTUTEPaATYPhL;

— HE JIOMYCKAET CYIIECTBEHHBIX HETOUYHOCTEHH;

— YBSI3BIBAET YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW JI€ATEeIIbHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET Hay4YHbIE MTOJ0KEHNUS;

— JIeJaeT BBIBOJBI M 0000IIEHHS;

— BIIAJICET CHCTEMOM CTICIIMAIM3UPOBAHHBIX TTOHITHH.

«XOPOIIIO»
«3aYTCHO»

— o0yyJaromuiicss YCBOMJI TOJBKO OCHOBHOW MPOTpaMMHBIN MaTepual,
M0 CYIIECTBY M3JIaraeT €ro, ONHpasch Ha 3HAHUSA TOJBKO OCHOBHOM
JTUTEPaTypHI,

— JIOMYCKaeT HEeCYIIECTBEHHbIE OIMOKH U HETOYHOCTH;

— UCIIBITHIBAET 3aTPYAHEHUsT B MPAKTUYECKOM HNPUMEHEHUU 3HAHUU
HaIlpaBJICHUS;

— cJ1a00 apryMeHTHPYET HayuHbIE MTOJIOKEHHUS;

— 3arpynHsieTcs B GOpMYJIUPOBAHUHU BBIBOJOB U 000OIIICHUH;

— YaCTHYHO BJIAJEET CUCTEMON CIIeIMAIU3UPOBAHHBIX MOHSITHII.

«yZIOBJIETBOPUTEITHHOY
«GAuTEHO»

— o0yyJaromuiics He YCBOWJI 3HAYUTENbHOM 4YacTH MPOrpaMMHOIO
MaTrepuana;

— JIOTYCKaeT  CYIIECTBEHHbIE  OIMMOKM W  HETOYHOCTH  TIpU
paccMOTpeHHH pobIeM B KOHKPETHOM HalpaBlIeHUH;

— MCIIBITHIBAET TPYIHOCTH B MPAKTUYECKOM PUMEHEHNUHN 3HAHUI;

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,

— He QOpMYJIMPYET BHIBOJAOB U 000OLICHHIA.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aYTCHO»

10.3. TumnoBbie KOHTPOJIbHBIC 33aHUS WIIK MHBIE MaTePUAIIbI.
Bormpocs! (3agaun) nis sKk3amMeHa mpeIcTaBiIeHbl B Tadsmie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Kon

Ne /it [Tepedyens BompocoB (3a1av) 115 IK3aMeHa
WHNKATOpa




I/ICTOpI/Iﬂ BO3HUKHOBCHHA TCXHOJOIT'MH MHTCJUICKTYAJIbHOT'O aHaJIn3a

[1K-7.3.1
JAHHBIX
2 [MpruuHB BO3HUKHOBEHHs data Mining u ycioBus IpUMEHEHHS I1K-7.3.1
3 Krnaccuukarms MeToJ0B HHTEIUIEKTYaJIbHOTO aHAIN3a JAHHBIX IIK-7.B.1
4 CpaBHHTEIFHBIC XapPAKTEPUCTUKN OOBIYHBIX W OONBIINX TaHHBIX I1K-7.3.1
5 TunuyHble XapakKTEPUCTUKUA UCKYCCTBEHHBIX HEHPOHHBIX CETEM. IIK-7.V.1
O06pa3 00IBIIOH S3EIKOBOH MOIETIH.
6 Oco0eHHOCTH 3a/1a4H ONITUMH3AINHN, BOSHUKAIOIMIECH IPH 00yIeHUHN IK-7.3.1
HEHUPOHHBIX CETEH.
7 Meroauku Association rule learning I1K-7.3.1
8 ApXHUTEKTYypa HEHPOHHOM CETH NPSMOT0 pacpOCTPAHEHHUS TIK-7.V.1
9 Texnonorusa Data GRID I1K-7.B.1
10 Meroauku Data fusion and data integration I1K-7.3.1
11 KoranTnBHas kiacrepuzanus TIK-7.V.1
12 Metox Ensemble learning. T1IK-7.B.1
13 MexaHU3MBI M OIePaToOphl TeHETHYECKUX AITOPHTMOB [K-7.Y.1
14 OcHoBHBIE CBOHCTBa ceTn TpaHchopmepa I1K-7.3.1
15 OCo0OCHHOCTH TeHETHIECKHX AJTOPUTMOB I1K-7.3.1
16 MeToIuKH pacrno3HaBaHUs U CUHTE3a ECTECTBEHHOTO SI3bIKA. T1IK-7.V.1
17 MeTouky aHanM3a cBsi3el MEXy y3JaMH B CETHX. T1K-7.B.1
18 MatemMaTrdeckas Moeb (OpMaNTEHOTO HEHpOHA. I1K-7.3.1
19 Habop MeToauk ¢ s3meMeHTaMu caMoOOyUeHHS TS IpeACcKa3aHus 0- T1IK-7.B.1
BEJICHYCCKOH MOJEIH MOTPEOUTEIICH.
20 Habop cTaTuCTHYeCKIX METOIOB IS BBISABICHHUS 3aKOHOMEPHOCTH T1K-7.B.1
21 MeToauku OLleHKH HACTPOCHHUH MOTpeOuTENeH Ha OCHOBKE TEXHOJIOTHH T1IK-7.V.1
pacIio3HaBaHMUs €CTECTBEHHOT'O SI3bIKa YEIOBEKA
22 MeToauku pacrio3HaBaHUS CHTHAJIa Ha (OHE ITyMa U ero JaJbHEeHIIero [IK-7.¥.1
aHaJu3a.
23 MeToauKH Ha OCHOBE TEXHOJIOTUI MaIlIMHHOTO 00y4YeHHUs, TI03BOJIAIONIHIE IK-7.V.1
BBISIBUTH ()YHKIIMOHAJIbHBIE B3aUMOCBSI3U B aHAJTM3HPYEMbIX MacCHBaX
JIAHHBIX.
24 MeToanka TeMIIOPaTbHOM JTIOTUKH aHAJIN3a TOBTOPSIIOIIUXCS C TEIEHUEM IIK-7.¥.1
BPEMEHH I10CJIe/JOBATEIbHOCTEH JaHHbIX.
25 MeTtonbl rpaduuecKoro NpeCTaBIeHHs PE3yIbTaTOB aHaIn3a OOIBIINX IIK-7.B.1
JIAHHBIX B BHJIE AMArpaMM WM aHUMHPOBAHHBIX H300paXkeHUI
Bompocsr (3amaun) s 3ageta / qudd. 3auera npejpacraBieHsl B Tadbmuie 16.
Tabnuua 16 — Borpocs! (3a1aun) ams 3adeta / qudd. 3auera
Ne n/n Ilepeuens BonpocoB (3agau) juist 3auera / audd. 3agera Koz
HHJUKATOpa

Y4eOHbIM NJIAHOM HE NPEAYyCMOTPEHO

[lepeuenp TeM s KypCOBOTO MPOEKTHUPOBAHUS/BBIIIOJIHEHUSI KYpCOBOM paboThI
Mpe/ICTaBIeHbI B Ta0nuie 17.
Tabmuna 17 — Ilepeyens TeM Juist KypcOBOrO NPOEKTUPOBAHMSI/BBITIOIHEHUS KYPCOBOM pabOThI

[TpuMepHBIii IepedeHb TeM il KypCOBOTO MPOEKTUPOBAHUS/BHITTOIHEHHS

Ne n/mt .
KypCcOBOl paboThI
Y4eOHBIM MIIaHOM HE MPEYCMOTPEHO
Bompocel st mpoBeneHuss NPOMEXKYTOYHOM aTTeCTallud B BHJIE TECTUPOBAHMUS

npeJcTaBiIeHb! B Ta0nuie 18.

Tabnuua 18 — IIpumepHbIii epeueHb BOIIPOCOB JJIsi TECTOB

y Kon
Ne n/mt ITprMepHBIii TepeueHb BOIPOCOB ISl TECTOB
HHJUKATOpa
UTto Takoe WHTEIUICKTYa bHBII aHAIN3 JAHHBIX ? T1IK-7.3.1
1 1. VHrennekTyanbHbIH aHAIN3 JaHHBIX - IIponecc 00paboTKy, aHaK3a U




MHTEPIPETALMH JaHHbIX IS NPUHATHS 000CHOBaHHBIX PELICHHI Ha OCHOBE
MOJIY9eHHOH HH(pOpMAaIHH.

WHTenneKkTyanbHbIN aHAIN3 JaHHBIX - NCTIOJIB30BAHIE CTATHCTHIECKUX
METO/IOB ¥ TEXHOJIOTHH AJIsl N3BJICUCHUSI 3HAHUH U3 JaHHBIX U
MIPOTHO3UPOBAHUS PE3YIBTATOB.

WHTenneKkTyanbHbIH aHATN3 JaHHBIX - COBOKYITHOCTh METOIOB M TEXHOJIOTHIt
JUTSL aBTOMAaTH3UPOBAHHON 00pabOTKH HH(GOPMAINX U BEISIBICHUS
B3aUMOCBSI3e{ B ITAaHHBIX C LIEJBIO MPUHSATHS HAyYHO 000CHOBAaHHBIX
peLICHUN.

WHTennekTyanbHbIN aHaN3 JaHHBIX - UCIIOJIb30BaHHE KOMIBIOTEPHBIX
TEXHOJIOTHI ¥ METOJIOB JJIs aHaJIM3a OOJBIINX OOBEMOB JJAHHBIX C LIEJIBIO
BBISIBJICHUSI CKPBITHIX 3aKOHOMEPHOCTEH M MpeACKa3aHus Oy IyIIuX COOBITHI.

Kakune ocHOBHBIC mIaru BKJIIOYaeT IpOoNeCcC MHTEIUIEKTYAJIBHOTO aHaJIn3a ,Z[aHHBIX?

oa s

COop aHHBIX U3 Pa3THMYHBIX UCTOYHUKOB.

[IpensaputensHast 00pabOTKa JAHHBIX, BKIIOYAs OYUCTKY, MPEOOPA30BAHUE
00beJUHEHHNE JAHHBIX.

[IpuMeHeHHE aNTOPUTMOB MAITUHHOTO OOYUCHHS UM CTATUCTHYCCKUX
METOJIOB JJIsl aHAJIW3a JJAHHBIX U BBISBICHUS 3aKOHOMEPHOCTEH.
Busyanu3zanus nofydeHHBIX pe3yIbTaTOB U MHTEPIPETALIUs JaHHbBIX.
[MpunsTHE pemeHnii Ha OCHOBE aHAN3a NAHHBIX U pa3padoTKa CTpaTerun
NanbHEUINX TeHCTBUMN.

[K-7.y.1

Kakne MCETOAbI UCIIOJIB30BaTh AJIA HpeHO6pa6OTKI/I JAHHBIX NIEPpEa aHaIM30M?

O4ncTKa TaHHBIX OT BRIOPOCOB M OIIHOOK.

3armoyHeHHE MPOTYIIEHHBIX 3HAYCHUH.

[IpeoOpa3oBaHue KaTeropHaIbHBIX JaHHBIX B YHCIOBOH (popmar.
VY nanenue nyOoInuKaToB.

MacmrabupoBaHre IpU3HAKOB JIJIs1 00eCTIeueHUsI UX OJIMHAKOBOTO
BIIUSHUS HA MOACIb.

abrwbdE

[K-7.3.1

Kakwe anroputMbl MaiiHHOTO O0YYCHUS MPUMEHSIOTCS B UHTEIUICKTYaIbHOM aHaJN3e
MaHHBIX?

agrwdE

Jluneitnas perpeccus.
JepeBbs peteHuid.

Mertona OnmmxaiImx cocenei.
MeTo/1 OOPHBIX BEKTOPOB.
Heiiponnsie cetu.

[IK-7.B.1

B yem pa3zHuIia Mex 1y Haa30pHBIM H O€3HA30PHBIM 00yIeHHUEM?

1.

2.

HanzopHoe o0y4yenne TpeOyeT pa3MEeUeHHBIX JJAHHBIX, B TO BpeMs KaKk
0e3Ha/130pHOe 00yYEeHHUE UCTIONBb3YET Hepa3MEeUCHHbIC JJaHHbIE.

HanzopHoe o0y4yenne TpeOyeT yuuTessi, KOTOPbIi MpeaoCTaBsIeT
NPaBUIIbHBIC OTBETHI, B TO BPeMsI Kak 0e3HAI30pHOE 00yUCHHE HE UMEET ITOTr0
THUIIA CIIPaBOYHOU MH(DOPMAITUH.

B Ham30pHOM 00yYeHHH MOJIENb TBITASTCS MPEICKa3aTh BHIXOHBIC JAHHbBIC
o 00yYaromKM IpUMepam, B TO BpeMs Kak B O€3HAI30PHOM OOyUCHHUH
MOJIENb UIIET CKPBIThIC 3aKOHOMEPHOCTH B JAHHBIX 0€3 MPeI0CTaBICHHS
LIEJIEBBIX OTBETOB.

[K-7.3.1

UTto Takoe KJIaCTEPHBIN aHaJU3 U KaK OH MPUMEHSIETCS] B UHTEJUIEKTYaIbHOM aHaJln3e
JIaHHBIX?

1. KunactepHslif aHAIN3 - 3TO METO MAIIMHHOTO 00Y4EHU, O3BOJISIOIINI
TPYNIUPOBATh JaHHBIE IO CXOKUM XapaKTEPHUCTHKaM 0e3 yJeTa 3apaHee
3aJIJaHHBIX METOK KJIACCOB.

2. KuacrepHslii aHAJIN3 KCIOJIB3YETCS B MHTEIUIEKTYalbHOM aHAIIU3e
JAHHBIX 11 0OHAPY)KEHUS CKPBITHIX TPYIII WM HATTEPHOB B JaHHBIX,
YTO MO3BOJISIET AEJIaTh BBIBOJbI O CTPYKTYPE JAHHBIX U BBIAEISATH BaXKHbIE
KJIacTepbl 0OBEKTOB.

3. KracTepHblii aHalU3 MOMOTaeT MCCIIEI0BATENISAM BbIIETHTh CETMEHThI
JIAHHBIX, KOTOPbIE IMEIOT CXOKHE XapaKTEePUCTHKH, YTO MOXKET OBITh

[K-7.y.1




M0JIE3HO AJIS1 CErMEHTAlUM PhIHKA, IPOBEACHUS aHaIN3a COLUAIBHBIX
CETEH, BBIABICHAS aHOMAJIHK M IPYTHX 3a/1a4 B 00JIaCTH aHAIH3a
JTAHHBIX.

Kaxune MeToap! HCTIOIB30BaTh IS BU3YIH3AIMK JaHHBIX B POIIecce aHamm3a? T1K-7.B.1
1. [ImarpamMmel paccessHuA (scatter plots), KOTOpEIE TO3BOJISIOT BU3YaTU3UPOBATh
B3aMMOCBSI3M MEXy ITePEMEHHBIMI.
2. Jluneitabie rpaduku (line charts), nconb3yemsle IS OTCICKUBAHHS
M3MEHEHHUU TIEPEMEHHBIX BO BPEMEHH.
3. Tucrorpammsl (histograms), KOTOpbIe HIOMOTAIOT PEACTaBUTh PaclpeiesicHHE
JTAHHBIX ¥ BBISIBUTH OCHOBHBIC ITUKU M XBOCTHI B TAHHBIX.

Kakwue dakTopsl clieyeT yYUThIBATh MPU BEIOOPE MOJICIH MAIIUHHOTO OOYYCHUS IS TIK-7.B.1
KOHKPETHOH 3a/1a4¥ aHAJIN3a JaHHBIX?
1. OObeM M KauecTBO JAHHEIX: YeM OOJIbIIE U KaUeCTBEHHEE JaHHBIE, TEM
CII0’KHEE MOJIENIb MOYKET OBITh UCIIOIb30BaHAa.
2. Tun 3amaun: B 3aBUCHMOCTH OT 3aa4H (KIaCCUPUKAIIHS, PETPECCHS,
KJIaCTepHU3aLMs U T. JI.) BBIOMPACTCS MOAXOAAIIAS MOJIEIb.
3. HHTrepnpeTHpyeMOCTh: BaXXHO YYUTBIBATH, HACKOJIBKO JIETKO MOYKHO
HUHTEPIIPETUPOBATH U OOBSICHUTH PE3yIbTATHI MOJICTIH.

Kakune MeTpuKH UCTIONB3YIOTCS JJIs OIICHKH TOYHOCTH MOJEN MalnHHOTO 00yueHus? | I1K-7.3.1
1. Cpennss kBaaparuuHas oummbOka (Mean Squared Error, MSE), namepsitomast
CpeIHEKBaIPaTUUYHOE OTKIIOHEHHE MpPeCKa3aHHbIX 3HAUCHUH OT
(haKTUUCCKUX.
2. Tounocts (Accuracy), MOKa3bIBarOLIas JA0JIO MPABUILHBIX OTBETOB MOJICIIH.
3. Jlorapudmuueckas ¢pynkuus noteps (Log Loss), ucnonbsyemas B 3aauax
KJIacCU(UKaK s OLICHKH BEPOSITHOCTHBIX MOZEIICH.

Kakwe BBI30BEI 1 TIPOOIIEMBI MOTYT BOSHUKHYTH TIPU IPOBEICHUN HHTEIUIeKTyanpHoro | [1K-7.V.1
aHaM3a TaHHbBIX?

1. TlpoGmema OTCYTCTBHS JaHHBIX WM HEIOCTATOYHOTO KOJMYECTBA JAHHBIX IS
o0y4eHHs HaIIekKAIIeH MOICIIH.

2. Tlpobnema nmepeoOyIeHHS MOAEIH, KOTIa MOJIENb CIUIIKOM TOYHO
MTOJICTPANBACTCS IO 00yJaIOIIHe JaHHBIC U TePsET 0000IIArOIIyTO
CIIOCOOHOCTb.

3. IIpobieMa HHTEPIPETUPYSMOCTH MO/IENICH, 0COOCHHO aKTyabHas IPU
MPUMECHEHUH CJIOXKHBIX aJITOPUTMOB MAallTMHHOTO 06y‘IeHI/I$I, Harmpumep,
HEHPOHHBIX CETEH.

10

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCHUIUIMHE OOydYarolIUMXCsl 3a04HON (OpPMBI
oOydeHus1, IpeCcTaBieHbl B Tabmuie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. MeToquveckre  MaTepUalbl,  ONPEACISAIONAE  HPOIEAYypPhl  OICHUBAHUS
WHAWKATOPOB, XapaKTEpU3YIOUIUX JdTanbl (OPMUPOBAHHUS KOMIIETCHIIUN, COJAEpKaTcs B
JOKAJIbHBIX HOpMaTUBHBIX akTax [ YAII, pernmaMeHTHpYOIMUX MNOPSIOK W MPOUEaypy
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTECTAIlMM O0YyJaroIINXCs
I'VAIL

11. Meroauydeckue yKazaHus Uik 00YJarOIIUXCs IO OCBOSHHUIO JUCIIUILTAHBI

11.1. Meroauueckue ykazaHMs s OOy4aromUXcs 10 OCBOEHHIO JIEKIIMOHHOTO
MaTepHana (eciu npedycmompeHo Y4eOHbIM NIAHOM NO OAHHOU OUCYUNIUHE).

OcHOBHOE Ha3HAYEHHME JIEKIIMOHHOTO Marepuaja — JIOTMYECKH CTPOWHOE, CHCTEMHOE,
riyOOKoe W sICHOE HW3JIOKEHHE YdeOHOro marepuana. HasHadeHne COBpEMEHHOW IJIEKIIMU B




paMKax JUCIUIUIUHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALUIO 1O TEME, a B OCBOCHUU
(GyHAaMEHTaIbHBIX NpOOJEeM JUCHMIUIMHBI, METOJOB HAy4yHOrO IIO3HaHMs, HOBEHIIMX
JOCTHIKEHUIN HAaydyHOW MBICITU. B yueOHOM mporiecce JEKIUs BBIMOIHSIECT METOI0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIus packpbIBaeT NOHATUIHBIN anmapar
KOHKPETHOW o0yacTu 3HaHUs, €€ MpoOieMbl, AaeT IEeTbHOE MPEACTaBICHUE O AUCIHILIMHE,
IIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLHUITINHAMM.

[lnanupyemMble pe3yabTaThl IPH OCBOSHUH 00yYalOMKUMUCS JIGKIIMOHHOTO MaTepuaa;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBA3aHHBIX 3HAaHUN, YPOBECHb
KOTOPBIX OIPEIEIISIETCS LEIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOM TEME;

— IIOJIyY€HHE OIbITa TBOPYECKOI pabOThl COBMECTHO C IIPEIOJIaBaTEIIEeM;

— pa3BuTHE HIPOPECCHOHATBHO-IENOBBIX  KauecTB, JIIOOBM K IpeAMETy H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— TOsBJIEHHE HEOOXOAMMOT0 HHTEpEca, HEOOXO0AUMOTO Il CAMOCTOSTENILHON PabOThI;

— IIOJIy4YCHUE 3HAHUU O COBPEMEHHOM YPOBHE pa3BUTUSA HAYKM U TEXHUKU U O
IIPOrHO3€ UX Pa3BUTHsI HA OJIMKalIlIne Tofbl;

— HayuyuTbCsl METOJUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJIaBHBIE MBICIU U
IIOJIOKEHUSA, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATb HUX B  Pa3IMYHBIX
(bopMynupoBKax);

— MOJIyu€HHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOAMMBIX TEPMUHOB U MOHATHUI.

JIekuMOHHBI MaTepHal MOXET CONPOBOXKIAATbCA JEMOHCTpauuend CIaioB H
UCIOJIb30BAaHUEM DPA3JaTOYHOIO MaTepuallia IpU IPOBEIEHUM KOPOTKHX JTUCKYCCHH 00
O0COOEHHOCTSIX IPUMEHEHUSI OT/IEIbHBIX TEMATUK 110 IUCHUIUINHE.

CrpyKTypa npefocTaBieHusl JEKIHMOHHOIO MaTepuara:

- JlekumoHHBI MaTepuanm TpeACTaBIeH B (QopMe Mpe3eHTaluil JIeKIHH,
pa3MElICHHBIX B Kypce «VIHTEUIeKTyalbHbI aHalIu3 [aHHBIX» B CUCTEME
JucTaHoHHoro ooyuyenus JIMC,

- JlonmosHUTENbHBI MaTepuad K KaKIOW JIEeKIMH, MPEeACTaBIEHHBIX B (dopMme
daitnoB Word, pa3sMelIeHHbIX B Kypce «MHTeIeKTyalbHbIi aHAIM3 JaHHBIX» B
cucreMe JucTaHimoHHoro ooyuenus JIMC.

11.2. Metoauueckue yKasaHHs I OOYdYaroOl[MXCsA IO y4acTHIO B ceMuHapax (we
npeodyCcCMOmMpPeHo YueOHbIM NIIAHOM NO OGHHOU OUCYUNTIUHE)

OCHOBHOH T1eJIBbI0 ISl O0YYaOIIEToCs SIBJISIETCA CUCTeMATH3alus U 0000IIeHIEe 3HAHUM
no wu3y4aemMou Teme, pasaeny, (QopMuUpoBaHHUE YMEHHUs pPadOTaTh C JOMOJHUTEIHHBIMU
HMCTOYHHKAMU WH(GOPMAIUHU, COMOCTABIATh M CPaBHUBATh TOYKU 3PEHUS, KOHCIEKTUPOBATH
MPOYMTAHHOE, BBICKA3bIBaTh CBOIO TOYKY 3peHUs U T.I. B cooTBercTBHUM C Beayulen
JUAAKTUYECKON IENbI0 COIEpKaHUEM CEMHHApPCKHUX 3aHATUN SIBISIOTCSA Y3J0Bble, HauOolee
TpyIOHBIC UIS TIOHUMaHHUS M YCBOCHHS TE€MbI, pa3lieibl JUCHUIUIMHBL Crneunduxoil maHHON
(bopMBbI 3aHATUH SABIISETCS COBMECTHas paboTa MpernojaBaTelis U 00ydarolerocss HaJl peleHueM
[IOCTaBJIEHHOW MpPOOJIEMBbI, a IOHCK BEpHOIO OTBETa CTPOMTCS Ha OCHOBE YepelOBaHMA
VHIUBUIYAIBHON M KOJUIEKTUBHOM JEATEIbHOCTH.

[Ipy nDOArOTOBKE K CEMHUHAPCKOMY 3aHATHIO IO TEME MPOCIYIIAHHOM JEeKIUU
HEOOXOIUMO O3HAaKOMUTBCS C IUIAHOM €ro IMPOBENEHUs, C JIUTEpaTypoil M HayYHBIMHU
MyOIUKAIUSMU TI0 TEME CEMUHApA.

11.3. Metoauueckne ykazaHUs UIsi OOY4YalOIMIUXCS MO TPOXOXKACHUIO MPAKTHUUECKUX
3aHATHH (He npedycmompeno yueOHviM NAAHOM RO OAHHOU OUCYUNIUHE)

[IpakTHdeckoe 3aHSATHE SBISETCS OJHOW M3 OCHOBHBIX (DOpPM OpraHm3auu y4eOHOTO
nporiecca, 3aKII0YaloIasicss B BBITOJTHEHHN 00YJaIONIMMHUCS TTOJI PYKOBOJICTBOM IIPETIOIaBaTels
KOMIUIEKCa YYEeOHBIX 3aJaHUil C 1EeJIbI0 YCBOEHUS HAYYHO-TEOPETUYECKHMX OCHOB YueOHOMU
JUCITUTUIAHBI, TPHOOPETEHUST YMEHU Y HABBIKOB, OITBITA TBOPYECKOH JIeATECIHHOCTH.



HGHBIO HpaKanecxoro 3aHATUS OJI1 OGanIOHleFOCH SABJIACTCA HpI/IBI/ITI/Ie O6y‘-IaIOH_[I/IMC$I
YMEHHI U HaBBIKOB MPAKTUYECKON JIESITEIBHOCTH MO U3YyYaeMOW TUCIUIIIIMHE.

[Tnanupyemble pe3yabTaThl IPH OCBOSHUH 00yJYarOMIMMCS PAKTUIECKUX 3aHATHI:

— 3aKperuieHWe, yriayOJeHue, paclIupeHue M AeTaM3alius 3HAHUKA TPU pPelIeHUU
KOHKPETHBIX 33/1a4;

— Ppa3BUTHE IIO3HABATEIIBHBIX CIIOCOOHOCTEH, CaMOCTOSTEIBHOCTH  MBIIIUICHHUSI,
TBOPYECKON aKTUBHOCTH;

— OBJIAJICHHE HOBBIMH METOJAaMH M METOJUKAMH H3y4YECHUS KOHKPETHOW y4ueOHOM
JUCIIUIIINHEIL,

— BbIpabOTKa CIIOCOOHOCTH JIOTHYECKOTO OCMBICICHUS TOJYYCHHBIX 3HAHUW IS
BBIIIOJIHEHUS 3aJaHMIL;

— olecrneueHne palMOHAIBHOIO COYETAHHs KOJJICKTHBHOM M MHIUBUAYaJIbHOU (GopM
00y4eHwusl.

11.4. Metoauueckue ykazaHusl A OOydarolMXCsl 10 BBIIOJHEHHUIO J1a00paTOPHBIX
pabor

B xoxme BeImOMHEHHS J1a0OpPAaTOPHBIX paboT OOyYaromMHCS [OJDKEH YIIyOuTh U
3aKpENUTh 3HAHUS, NPAKTUYECKUE HABBIKH, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHHUKOU
OKCIIEPUMEHTAa B COOTBETCTBHUH C KBATU(HUKAIIMOHHONW XapaKTEPUCTHKONW OOYyJaromerocs.
Beinonnenue 1abopaTopHbIX pabOT COCTOMT M3 3KCIIEPUMEHTAIbHO-IIPAKTUYECKOH, pacyeTHo-
AQHAJIMTUYECKON YaCTeW U KOHTPOJIBHBIX MEPOIIPUATHUI.

BeinonHenue 51abopaTopHbBIX padoOT 0O0y4yaromMMCs SIBJISIETCS HEOTHEMJIEMOM 4YacThIO
U3yYeHHs] JTUCHMIUIMHBI, OIpeNeisieMoil y4eOHbIM IUTAaHOM, W OTHOCHUTCS K CpEICTBaM,
o0ecreynBaroIUM pelIeHue CIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— npuoOpeTeHHEe HaBBIKOB MCCIEAOBAaHUSA IPOLECCOB, SBIEHUH U OOBEKTOB,
M3Yy4aeMbIX B paMKaXx JaHHON AUCLUIUIVHBL,

— 3aKpeIUICHHEe, PAa3BUTHE U JETAN3alldsg TEOPETUYECKUX 3HAHUMN, TOJYYEHHBIX Ha
JEKLUSX;

— TOJy4YyeHHe HOBOM MH(OpMAaLMK 110 U3ydaeMON AUCIUILIMHE;

— TIpHOOpeTeHHe  HaBBIKOB  CAMOCTOSITEIbHOM  paboThl ¢ J1abOpaTOpHBIM
000pyI0BaHUEM U IPUOOPaAMHU.

3ajianue ¥ TpeOOBaHUA K MPOBEICHUIO Ja00paTOPHBIX PaboT
[IpencraBieHsl Ha CTpaHUIIE Kypca B https:/Ims.guap.ru/new/course/view.php?id=181.

Crpykrypa u ¢opma otyeTa 0 1abopaTopHOM padboTe
IIpencrasnensl Ha cTpaHule Kypcea B https://Ims.guap.ru/new/course/view.php?id=181.

TpeboBanust K 0hOPMIIEHHIO OTYETA O JIAOOPATOPHON paboTe
[IpencraBiensl Ha CTpaHUIle Kypca B https:/Ims.guap.ru/new/course/view.php?id=181.

11.5. Meroauueckue yka3aHus [Uis OOYYalOIIMXCS IO MPOXOXKICHHUIO KypCOBOTO
POCKTUPOBAHUS/BBINIOJIHEHHS KYPCOBOH palboThl (He npedycmompeno yueObiM NAAHOM NO
OaHHOU Oucyuniume)

KypcoBoii mpoekt/ paboTa mpoBOAUTCS C 1IeNIbI0 POPMUPOBaHUS Y 00yUaIOIIUXCSI OTIbITa
KOMIIJIEKCHOT'O PELICHUsI KOHKPETHBIX 33/]1au MPO(PEeCCUOHANBHOM NesTeTbHOCTH.

KypcoBoii mpoekT/ paboTa 1mo3BoJisieT 00yJaromemMycs. . .

11.6. MeToauueckue yKazaHus ISl OOYJAIOIIUXCS IO TMPOXO0KACHUIO CAMOCTOSATEIHHON
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 Xoze BBINOTHEHHS CAMOCTOSITENbHONW pabOThl, 0OyUYarOIIUNCS BBHIMOIHAET paboTy 1o
3aJJaHUI0 M TIPU METOJAMYECKOM PYKOBOJCTBE IPENoJaBaTelsi, HO 0e3 ero HernocpeiCTBEHHOIo
y4acTusl.

Jns oOywaromuxcst 1Mo 3aoyHod (opme OO0ydeHHs, caMOCTOSITeNbHas paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paboTy.

B mnpouecce BBITOMHEHUSI CaMOCTOSITENLHONH paboThl, y oOydaromerocs (popMHpYyeTcs
nenecooOpasHoe MmIaHupoBaHUE pabouero BpeMEeHH, KOTOpOe MO3BOJISIET UM pa3BUBATh YMEHUS
U HaBbIKM B YCBOGHHMU M CHUCTEMaTH3alUM MPUOOpETaeMbIX 3HAHUM, OOECleYMBAaeT BBICOKHM
YPOBEHb YCIEBAEMOCTH B NEpUOJ OOydYeHHs, IOMOTaeT TIOJYYUTh HABBIKH ITOBBIIICHHS
po¢eCCUOHATIBHOIO YPOBHS.

MeTtoauyeckUMH ~ MaTepuallaMH,  HampaBJSIONIMMU  CaMOCTOSITENIbHYIO — paboTy
00y4aroIUX CSSIBIISIOTCS:

— y4eOHO-METOJUYECKUI MaTepHaj 1Mo AUCHUIUIMHE MPEACTABICH B DJICKTPOHHOM BHUIIE
Ha CTpaHHUIlE Kypca https:/Ims.guap.ru/new/course/view.php?id=84,

11.7. MeTtoauueckue yKazaHus [UIsI OOYYArOIIMXCS IO MPOXOXKACHHUIO TEKYIIEro
KOHTPOJISL YCIIEBAEMOCTH.

Texkymuii KOHTPOJb YCHEBAEMOCTHM NPEIyCMaTpUBAET KOHTPOJIb KAauecTBAa 3HAHUI
00ydJaroumxcs, OCyIIECTBISIEMOr0 B TEUCHHE CEMECTpa C IIeJIbI0 OIICHUBAHUS XO0/1a OCBOCHUS
JUCIUATIITUHBI.

JInst mpoBeieHHs TEKYLIEro KOHTPOJISl YCIIEBAEMOCTH HAM KaXKJOM JIEKIHOHHOM 3aHSITHU
BhIIeNIsIeTCs 10 10 MUHYT, a TakKe KOHTPOJIb YCIIEBAEMOCTH IIPOBOJUTCS MpU npuéme pedepara
U J1a0opaTOpHBIX PadOT. Pe3ynbTaThl TEKYyIIEro KOHTPOJIS YCIEBAE€MOCTH YYHUTHIBAIOTCS IMPHU
MIPOBEICHUH MPOMEKYTOUYHOM aTTECTALIUH.

11.8. MeToau4eckue yKa3zaHUs JUIsl O0Oy4arONIMXCs MO MPOXOXKICHHUIO IMPOMEKYTOTHON
aTTeCTalUU.

[IpomexxyTounast ~ aTTecTanusi  OOy4arOUIUXCS — MPEAyCMAaTPUBAET  OILICHWBAHUE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB 00y4YeHHs MO auciuruiiHe. OHa BKIIIOYAET B
ce0s:

— D9JK3aMeH — (opma OLIEHKH 3HaHUM, TONYyYEHHBIX OOYyYarIIUMCi B Ipoliecce
W3Yy4YEHUsI BCEHW MUCIUIUIMHBI UM €€ YacTH, HAaBBIKOB CAaMOCTOSITEILHOM pabOThI, CIIOCOOHOCTH
NPUMEHATh MX JJis pEUIeHUsl MPAKTHUECKUX 3ajad. JK3aMEH, Kak MpaBWIO, MPOBOJUTCS B
MEepUoJ, SK3aMEHAIMOHHOM CECCHMM M 3aBEPIIAETCS aTTECTAIMOHHOMW OIEHKON «OTIUYHO»,
«XOPOLIOY, «YAOBJIETBOPUTEIHLHO», «HEYIOBIETBOPUTEIHHOY.


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

Jluct BHeceHus: U3BMEHEHUH B pabouyio MporpaMmy JTUCIUTUIMHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHusl
Kadeapsl

Ionmuce
3aB.

kadempoit




