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AHHOTaIUA

Huctunnuna «VHTeIeKTyallbHbI  aHamu3 JaHHBIX» BXOJUT B  00pa30BaTEIbHYIO
porpaMMy BBICIIETO OOpa30BaHUS — MpPOrpaMMy OakajaBpHara IO HANpaBICHUIO MOATOTOBKH/
cnermanbHocT 09.03.03 «Ilpuknagnas wHpoOpMaTHkay HampaBieHHOCTH «MHTEeIeKTyanbHbIe
nH(OPMAIIMOHHBIC CUCTEMBI M TEXHOJIOTUWY. JlucuuiuinHa peanu3yercs kadempoi «Ne82».

Jucnuniuza HaueneHa Ha GOpMHpPOBaHHE Y BBITYCKHUKA CIIETYIOIIUX KOMIIETEHLINMN

[IK-7 «CnocoOHOCTP TpPOBOIUTH AaHAJIM3 OONBIIMX JaHHBIX C  HCIIOJIb30BAaHUEM
CYLIECTBYIOIIEH B OpraHU3aIli METOI0JIOTMYECKO 1 TEXHOJIOTHYECKONH HHPPACTPYKTYPHI»

CopnepxaHue IUCLMIUIMHBI OXBaThIBAET KPYr BOIIPOCOB, CBS3aHHBIX C CHCTEMaTH3alLlUeH,
3aKpPCINICHUEM U PACIIUPCHHUEM TCOPCTHYCCKUX H IHNPAKTHYCCKHUX 3HAHUU CTYACHTOB HE€ TOJIBKO IIO
TEOPETUYECKIMM OCHOBAM HHTEIUIEKTyalbHOro aHanm3a naHHbeiXx (MAJl) ¢ mpuMeHeHHueM COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOTUH, HO M €T0 MPAKTUYECKOE UCTIOIb30BAHHE.

[IpenonaBanye AUCIUILINHBI IPETyCMATPUBACT CIEAYIOMINE (POPMBI OpraHU3aluu y4eOHOTO
TpoLecca: ieKkyuu, 1ab60pamopHbvle pabomvl, cAMOCMOAMeENbHAsL paboma 00y4arouie2ocs.

[IporpamMmmoil  AMCHUIUIMHBI TMPETYCMOTPEHBI CIEAYIONIUE BUJIBI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAS aTTecTanus B opme IK3aMeHa.

OO0m1as TpyA0€MKOCTh OCBOCHHUSI TUCIIUIUIMHBI COCTABIIAET 4 3aU€THBIX eIWHUILIbI, 144 daca.

S3b1K 00yUeHUs O TUCIUILINHE «PYCCKHUM »



1. TlepeyeHp MmIaHUPYEMBIX PE3yJIbTATOB O0YyUEHUS IO TUCITUTUIMHE

1.1. Ilenu npenogaBaHus JUCHUILIMHBI

®opMHpoBaHUE  TMPEACTABICHUS O  TUMAX  3aJad, BO3HUKAIOIIMX B  o0JacTu
HMHTEJUICKTyaJIbHOTO aHayim3a AaHHbX (Data Mining) U MeTogax WX pemnieHus, KOTOPhIe MMOMOTYT
CTYJCHTaM BBISBIIATH, (DOPMATU30BaTh M YCIICIITHO PEIIaTh MPAKTUYCCKUE 3a/1a4d aHAIN3a JIaHHBIX,
BO3HHUKAOIIKE B Ipolecce UX MpodhecCHOHATBHOW NeATeIbHOCTH.JUCIMIUIMHA BXOAUT B COCTaB
qactd, GopMHupyeMol ydacTHUKaMHU 0Opa30BaTEIbHBIX OTHOIICHUH, 00pa30BaTENIbHON MPOrPaMMBI
BbIcIIero oopaszoBanus (nanee — OI1 BO).

1.2. TlepeueHb IUTAHUPYEMBIX PE3YIHTATOB OOYUEHHUsS MO IWCIMILTUHE, COOTHECEHHBIX C
IIaHupyeMbIMU pe3ysibTaTamMu ocBoeHus OIT BO.

B pesynbrate u3ydeHHs IUCIHMILIMHBI OOy4aromIMHCS IOJDKEH o0najgaTh CleAyIOIIUMU
KOMITETEHIMSIMU WM UX 4YacTAMU. KOMIETeHIMu U MHAMKATOPBI UX JOCTHKEHHS IMPHUBEACHBI B

Tabmune 1.

Tabmuma 1 — [TepeyeHb KOMITETCHIIMIA W MHIUKATOPOB UX JIOCTHUKCHUS

Kareropus (rpynmna) | Kon u HaumenoBanue Kon u nauMeHnoBaHue WHIUKATOPA JOCTHIKEHUS
KOMIIETEHITNH KOMITIETEHITNH KOMIIETCHIINH
[1IK-7.3.1 3HaTh TEOpETUYECKUE U TPUKIIATHBIE
OCHOBBI aHAJIN3a JJAHHBIX; MAIIMHHOE O0Yy4YCHHE:
[TK-7 CnocobHoCTh A ’ - O0Y
KJIaccu(pUKaIMs, KIacTepu3als; HeUPOHHBIC CETH;
MPOBOJIUTH AHAJIU3
METOJIbl U MOJIETIH KJ1accu(pUKaIiu
OO0JIBIINX JTaHHBIX C
[IK-7.Y.1 ymeTh ocymecTBIsATh, 0000MCHIE TaHHBIX
HCII0JI30BaHUEM
[Ipodeccuonanpubie N — B X0/JIe paboT Mo aHanKu3y OOJBIINX JAHHBIX; PEIIaTh
KOMITETCHIHT oyranguHH 3a/1a4¥ UICHTU(PUKAIINN, pACTIO3HABAHUS,
P . MIPOTHO3UPOBAHUS M CHUKEHHS Pa3MEPHOCTH JaHHBIX
METOJI0JIOTUYECKOM U
N [1IK-7.B.1 BnageTh HaBbIKaMU MPOBEACHUS aHATN3a
TEXHOJIOTHYECKOM
OOJIBIINUX TaHHBIX B COOTBETCTBUH C YTBEPKJACHHBIMU
UHQPACTPYKTYPHI
TpeOOBAHUSIMU K pe3yIbTaTaM aHATUTUYECKOTO
HCCIeA0BaHUs

2. Mecro nucuuruiinbl B cTpyktype Ol
JlucuumniauHa MoKeT 0a3upoBaThCs Ha 3HAHMSIX, paHee MPUOOPETEHHBIX 00YYarOIIUMHUCS TPy
M3YYEHUU CIACAYIOMNUX JUCITUTUINH:
—  «OCHOBBI HHTEIJIEKTYaJIbHOTO aHAJIN3a»,

- «Metonb1 00pabOTKH OONBIIMX JAHHBIX)
- «UHrennektyanbHble HHPOPMAIIHOHHBIE CHCTEMBI»

3HaHMs, TIOJIyYEHHBbIE IIpM HM3YYEHUM MaTepuana JaHHOW JUCHUIUIMHBI, HMEKT Kak
CaMOCTOATENIbHOE 3HAUYEHHE, TaK U MOT'YT UCITOJIb30BaThCS P NU3YyYEHUHN APYTUX JTUCHUTIINH:
- TloaroroBke BBIMTYCKHOM KBaJIM(UKATMOHHON PaOOTHI

paboThl

3. O0BeM U TPYA0EMKOCTh JUCIUTUTHHBI
Jlannbie 00 o01ieM o0beMe AUCHUIUINHBI, TPYA0EMKOCTH OTJENBHBIX BUJIOB YUeOHOH paboThI
10 TMCUUIUIMHE (M pacnpeziesieHue 3TOH TPYI0eMKOCTH 10 CEMeCTpaMm) MpeiCTaBiIeHbl B Ta0IuIe 2.

Tabnuua 2 — O6beM U TPYJI0EMKOCTb TUCIMITIIHHEI

TpynoeMKocTb 1o
Bun yuebnoit paboTbl Bcero ceMecTpam

NelO
1 2 3

Obwan mpyooemrxocmo oucuyunaunst, 3E/ (qac) 4/ 144 4/ 144
U3 nHux uacoe npakmuueckoii n0020moeKu 9 9
Ayoumopmuuie 3anamus, BCEro yac. 27 27

B TOM YHCIJIE:

nekruu (JI), (gac) 18 18




npaktuueckue/cemunapckue  3ausatus - (I13),

(dac)

naboparopuslie padotsl (JIP), (uac) 9 9

KypcoBoii mpoekT (pabota) (KII, KP), (uac)

JK3aMeH, (Jac) 45 45
Camocmoamenvhnan paboma, Bcero (4ac) 72 72

Buo npomescymounoii ammecmayuu: 3ayer,
mudd. 3ager, sx3ameH (3ager, Audd. 3au, k3. **)
IIpumeuanue: **KaHz[I/Iz[aTCKI/Iﬁ 9K3aMeH

OK3. OKs3.

4. CopepxaHue AUCIUTUTHHBI
4.1. PacnpenenceHue TPyI0EMKOCTH TUCIUIUIMHEI IO Pa3/ieiaM U BHIAM 3aHITHH.
Pazensl, TeMBl AUCHUILTUHBI U UX TPYAOEMKOCTh IPUBEICHBI B Ta0IHIIe 3.

Tabnuna 3 — Pa3ensl, TeMbl JUCHUIUIINHBIL, UX TPYAOEMKOCTb

Paznensl, TeMBI TUCITATIIINHBI Jesamn | 113 (C3) P KII CPC
’ (dac) (uac) (qac) (dac) (dac)
Cemectp 10

Pazpgen 1. [loHsiTHe UHTEIIEKTYaIbHOTO aHAIN3a
nanabix (MAD). 2 2 4
Tema 1.1. OcHoBHBIE cBOMCTBA U MeTO BT A /I,

Paznen 2. Opranu3zanysi CHCTEM XpaHEHUs! JaHHbIX U
3HaHUM.

Tema 2.1. IIpoGnema GONBIIKMX JaHHBIX U
OpraHM3aIMs UX XPAHCHUS 2 2 8
Tema 2.2. Ilpeamertnoe ((akryanbHOE) 1 IpoOIEMHOE
(omepannoHHOE) 3HAHMS.

Tewma 2.3. Metonb! npeAcTaBIeHUS 3HAHUI.

Pazgen 3. MeTo/pl MHTEIEKTYaIbHOTO aHAIKN3a
JTAHHBIX.

Tema 3.1. PaccyxaeHust Ha OCHOBE JIETyKIUH,
WHIYKIUW, aHATOTHU. ABTOMAaTHIECKOE
JI0Ka3aTelIbCTBO TEOPEM.

Tema 3.2. M3BneueHune 3HaHUI U3 JaHHBIX. MeTOx 14 5 60
JIEPEBLEB PEIICHUA.

Tewma 3.3. M3BieyeHue 3HaHuil U3 JaHHBIX. MeToxq
perpeccuii.

Tema 3.4. N3BiedyeHune 3HaHuil U3 JaHHBIX. MeToxq
HEHPOHHBIX CETEH.

Pazgen 4.

Pasznen 5.

Hroro B cemectpe: 18 9 72

Hroro 18 0 9 0 72

[IpakTrueckass  MOATOTOBKA  3aKJIIOYAETCS B HEMOCPEICTBEHHOM  BBIIIOJTHEHUU
00yJaroIMMHUCs OMNPEACIICHHBIX TPYAOBBIX (YHKIIMHA, CBSA3aHHBIX C Oyaymied mnpodeccroHaTbHOU
JEeSATEIbHOCTBIO.

4.2. CopaepxaHue pa3/iesioB U TEM JICKIIMOHHBIX 3aHSITHH.
CogeprkaHue pa3/iesoB U TEM JICKITMOHHBIX 3aHATUH IPUBEACHO B TaOIuIIe 4.

Tabnuia 4 — Conep:kaHue pas3aesioB U TEM JICKIIMOHHOTO ITUKJIA

Howmep pasnena Ha3Banue u conepxaHue pasfesioB U TeM JICKIHMOHHbIX 3aHATUN

1 [TousTre uHTENIEKTYanpHOTO aHam3a ganabx (MA/J).




Tema 1.1. OcHoBHBIE cBOMiCcTBa B MeTOABI AL,

OpFaHI/ISaI_II/IH CHUCTEM XPaHCHU NaAHHBIX U 3HAHUU.

Tema 2.1. IIpoGiema OONMBIINX JAHHBIX H OPTaHU3AIMS UX XPAaHEHUS
Tewma 2.2. Ilpeametroe ((pakTyanbHOE) 1 IPOOIEMHOE
(omepanoHHOE) 3HAHMUSI.

Tema 2.3. MeTobl IpeicTaBICHNUS 3HAHUH .

MeTo1pl MHTEIJIEKTYaIbHOIO aHAIN3a JaHHbBIX.

Tema 3.1. PaccyxaeHust Ha OCHOBE E€AYKLUHU, UHIYKLUH, aHAJIOTUH.
ABTOMaTHUYECKOE JOKA3aTEIbCTBO TEOPEM.

Tema 3.2. M3BrieueHue 3HaHul U3 JaHHBIX. MeTO/ 1E€pEBLEB PELLICHUM.
Tema 3.3. M3BreueHue 3HaHui U3 JaHHbIX. MeTo/ perpeccuil.

Tewma 3.4. V3pneuenue 3HaHuii U3 TaHHBIX. MeTO ] HEMPOHHBIX CETEH.

4.3. Ilpaktuueckue (CeMUHAPCKUE) 3aHATHS
TeMbl IpakTHYECKUX 3aHATHI U UX TPYAOEMKOCTh IPUBE/ICHBI B TaOHIIE 5.

Tabnuna 5 — [IpakTuueckue 3aHATHS U UX TPYJOEMKOCTb

No
/a

Templ mpakTU4ECKUX
3aHATUN

W3 aux No
@OopMBI IPAKTUYECKUX | TpymOEMKOCTh, |IIPaKTUYECKOH | pazzuena
3aHATUAI (gac) MMOATOTOBKH, | IMCIIHUII

(dac) JIUHBI

VYueOHBIM IIJIAHOM HeE MpeayCMOTPCHO

Bcero

4.4. JlaGopaTOopHbI€ 3aHATHUS
Tewmbl 1a00paTOPHBIX 3aHATUN U UX TPYILOEMKOCTb PUBEJCHBI B Tabmuie 6.

Tabnuua 6 — JlabopaTopHble 3aHATHS U UX TPYJIOEMKOCTb

N3 Hux Ne
Ne HaumenoBanue nabopatopHbix padboT TpynoeMKkocT®, | MpaKTHHCCKOH | pasaera
n/m (uac) MOATOTOBKH, | JAMCIUI
(dac) JIMHBI
Cemectp 10
1 | Metox npencrasnenus 3HaHui B makere Rapid 2 2 2
Miner.
2 | MeToapl CTaTUCTUYECKOTO aHATTN3a JTAHHBIX. 2 2 2
Perpeccus
3 | Meroast MAJI. JlepeBbs pUHSATHS pelIeHUN 2 2 3
4 | Meroast MAJl. MeTon HEMpOHHBIX ceTel 3 3 3
Bcero 9

4.5. KypcoBoe nmpoekTupoBaHu€e/ BHITOTHEHUE KYPCOBON PaObOTHI
Y4eOHBIM MIaHOM HE TPEyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaromuxcs
Bunasl camocTosTeNnbHOM pabOTHI U €€ TPYA0eMKOCTh IPUBE/ICHBI B Tabnuie 7.

Tabnuia 7 — Buasl caMOCTOSITEIBHOM PaOOTHI M €€ TPYTO0EMKOCTh

Bun camocTosiTenpHOM pabOThI

Bcero, | Cemectp 10,
qac qac




1 2 3

N3ydeHne TeopeTHIeckoro MaTepuaina
10 10
mucturuael (TO)

KypcoBoe npoextuposanue (KII, KP)

Pacuerno-rpaduueckue 3aganus (PI'3)

Brimonnenue pedepara (P) 27 27

[ToaroroBka K TeKyliemy KOHTPOJIIO

ycneBaemocTH (TKY) > >
Jlomamuee 3ampanue (/13)
Kontponbabie paboThl 3a09nnKkoB (KP3) 24 24
[ToaroroBka K MpOMEKYTOUHOM aTTECTALIMU 6 6
(IA)

Bcero: 72 72

5. Ilepeuens yueOHO-METOANYECKOTO 00ECIIEUeHUS
JUTSL CAMOCTOSITENTEHOU Pa0OThI 00y4arOMUXCs IO JUCIHUIUTHHE (MOJIYJTIO)
Y4eOHO-MeTOIUYECKHE MaTepUabl sl CAMOCTOSITENILHOM paboThl 00yUarouxcs yKa3aHsbl B LI 7-
11.

6. Ilepedenp eUaTHBIX U 3JEKTPOHHBIX YYEOHBIX U3aHHHA
[lepeueHb MEYaTHBIX U 3JCKTPOHHBIX YUCOHBIX M3aHUN MPUBECH B TAOIUIIE 8.
Tabmuna 8— [lepeyeHp MevYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3TAHUI

Komrgectso OK3EMILLEIPOB B
Uugp/ bubnuorpaduueckas ccplika OutmioTexe
URL anpec (KpoMe AIIeKTPOHHBIX
AK3EMILISIPOB)
BBbK 32.81 3269 3amsatud A.B. UnTennektyanbHblil aHanu3 gaHHeix | 10
: yaeb. mocobue. — Tomck : Mzmatensckuit Jom
Tomckoro rocyaapcTBeHHOro yHuBepcurera, 2016.
—-120c.
https://www.intuit.ru/goods | Uybykosa M.A. Data Mining. M.: HOY "Untynt", | 20
store/ebooks/8148 :2016.—-471 c.
004.5 bmom B.C. Mertoabl MHTEIIEKTYaIbHOI'O 20
B71 aHanM3a TaHHEIX (makeT nporpamM Rapid Miner) :
yuebHoe mocodue / B. C. birom ; C.-ITetep0. roc.
VH-T a9poKocM. ipudopoctpoenws. - CI106. : Uzn-
Bo ['VAII, 2018. - 205 c. - ISBN 978-5-8088-1304-
5:

7. IlepeueHb ANIEKTPOHHBIX 00PA30BATENIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHOHN cetn « HTepHeT»
[Tepeuenn 3IEKTPOHHBIX 00pa3oBaTeNIbHbIX pecypcoB MH(OPMaLMOHHO-
TEJIEKOMMYHHUKAIIMOHHOM ceTh «/HTepHEeT», He0OXOAUMBIX JIi OCBOCHMS TUCIUITIIMHBI IIPUBE/IECH B
Tabmuie 9.

Tabmuma 9 — IlepeueHb 9JIEKTPOHHBIX 00pa3oBaTENbHBIX PECYpCOB  MH(POPMALMOHHO-
TEJICKOMMYHUKAIMOHHOU ceTu «IHTepHeT»

URL anpec HanmenoBanue
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 BA3O0BBIE ITTOHATUA
http://sa.technolog.edu.ru/repository/iad _iadl.pdf UHTEJUJIEKTY AJIbHBI AHAJIU3 JJAHHBIX,
https://cyberleninka.ru/article/n/data-mining-i-metod-neyronnyh- DATA MINING ¥ METO/]T HEMPOHHBIX
setey CETEH
https://processmi.com/blog/process-mining-v-obrazovanii/ ITPAKTHUKA UCITIOJIb3OBAHU A

HMHCTPYMEHTOB JJIs1 OBHAPYXEHU A
PEJIEBAHTHOM MH®OPMAILIMH B



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

OBPA3OBATEJIbHBIX TAHHBIX

8. IlepeueHr MHGOPMAITMOHHBIX TEXHOJIOTHI
8.1. [lepeyeHp mporpaMMHOrO 00ECHEYEHUs, HCIHOIB3YeMOro TPHU  OCYIIECTBICHUHU
00pa30BaTeNpHOro Mpolecca Mo JUCIUILINHE.
[lepedyenp nCHoaBp3yeMOro MpOrpaMMHOTo obecnieueHus npejacrasieH B Tadbnure 10.

Tabnmuma 10— [Tepeyerp mporpaMMHOTo oOecredeHus

Ne i/t HaumenoBanue

He npenycmorpeno

8.2. Ilepeuenp MHGOPMALMOHHO-CIIPABOYHBIX CHCTEM,UCIOIB3YEMBIX IMPU OCYLIECTBICHUU
00pa3oBaTeNBFHOTO MPOIIecca MO AUCHUILTUHE
[lepeueHp MCHOIB3YEMBIX HHPOPMAIIIOHHO-CIIPABOYHBIX CHUCTEM Ipe/icTaBjeH B Tabmuie 11.

Tabmuua 11— Ilepedens nHPOPMAITMOHHO-CIPABOYHBIX CUCTEM

Ne /i HanmeHnoBaHue

He npenycmotpeno

9. MarepuaiabHO-TeXHHYECKas 0a3a
CoctaB  MaTepualbHO-TEXHUYECKOW  0a3pl, HEOOXOAWMMOW  JUIsi  OCYIIECTBIICHHUS
00pa3oBaTeIbHOrO MpoIiecca 1Mo JUCIUIUIMHE, MpecTaBeH B Tadumiel 2.

Tabmuia 12 — CoctaB MaTepraibHO-TEXHIUYECKON 0a3bl

Ne HanmMeHnoBaHue cocTaBHON 4acTH Howmep aynuropun
n/m MaTepUaIbHO-TEXHUUECKOH 0a3bl (TIpu HEOOXOMMOCTH)
1 JlucrninmeHbIn Kiace 14-06 — 14-11 Jlenc.

2 MynbsTuMeniiHas JEKIIUOHHAS ayIUTOPHS

10. OueHouHbIe Cpe/CTBA AJIsl IPOBEACHUS MPOMEKYTOUYHON aTTeCTalluu
10.1. CoctaB  OIIEHOYHBIX CpPEACTB/UIS  INPOBEACHHUS  MPOMEXKYTOYHOM  aTTecTaluu
o0ydJaronuxcs mo JUCHUTIIIMHE TIPUBE/eH B Taommie 13.
Tabnuna 13 — CocTaB OIIEHOYHBIX CPEACTB AJISl IPOBEACHMSI TPOMEKYTOUHOM aTTecTallu

Bun npomexyTodHOM arTecTanuu ITepedeHb OIIEHOYHBIX CPEJICTB

DK3aMeH Cnucok BONpoOCOB K 3K3aMEHY;
TecTnl.

10.2. B xauecTBe KpUTEPUEB OLIEHKH YPOBHS CPOPMUPOBAHHOCTU (OCBOEHHS) KOMITETEHIIUI
o0yJaromuMHCs TMpUMEHsieTcs S-0ajulbHas IIKaja OLEHKH C(HOPMUPOBAHHOCTH KOMIIETEHIINH,
KoTopasi mpuBefeHa B Tabnuue 14. B TeueHue cemectpa MokeT ucnonb3oBaThes 100-OamibHast
IIKajaa MOAYJIbHO-PEUTUHIOBOM CHUCTEMBI YHUBEPCHUTETA, IPaBWJA HCIOJB30BaHUSA KOTOPOH,
YCTaHOBJIEHBI COOTBETCTBYIOLIUM JIOKAIbHBIM HOpMaTUBHBIM akToM ['Y AIL
Tabnuua 14 —Kpurepuu orieHKH ypoBHS c(hOpMUPOBAHHOCTH KOMIETEHIHH

OrneHKa KOMITETEHITH

XapakteprucTrka chOpMHUPOBAHHBIX KOMIIETEHITHI
5-OarutbHAd 1IKajIa PaKTep (bopmmp

— oOyyvaronuiicss TIy0OKO ©  BCECTOPOHHE YCBOMJI  IMPOTPaMMHBIN

MaTepHa;

— YBEPEHHO, JIOTUYHO, [10CJIEI0BATEIbHO U TPAMOTHO €r0 U3J1araer;
«OTJIINYHO» — ONUPAsACh HA 3HAHUS OCHOBHOHM M JOINOJHUTENBHOH JIMTEPATyphl, TECHO
<GauTEeHO» IPUBSI3BIBAET YCBOCHHBIE HAy4yHBIE IIOJIOXKEHHMS C IPAKTUYECKOU

NCATCIIBHOCTBIO HaHpaBHeHI/Iﬁ;
— yMeJ0 000CHOBBIBAET U apI'YMEHTUPYET BBIJIBUTACMBIC UM HJICH;
— JIeJIaeT BBIBOALI M 000OIICHHS;




OreHKa KOMITETEHITNA

5-OautbHAs IIKaja

XapaxrepucTrka chpopMUPOBAHHBIX KOMITETEHIMI

— CBOOOIHO BJIAZICET CHCTEMON CIIEHUAIN3UPOBAHHBIX MTOHITUH.

(XOpPOLIO»
<GaYTCHO»»

— o0yJaromuics TBepJ0 YCBOWIJI MPOrPaMMHBIN MaTepHall, FPaMOTHO U I10
CYIIECTBY M3JIaraeT ero, OUpasich Ha 3HAHHUSI OCHOBHOM JINTEPATYPHI;

— HE JIOMYCKAaeT CYIMECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBAaCT YCBOCHHBIC 3HAHHUS C MPAKTUYCCKOW JCSITEIbHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET HAYYHbBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOJIBI U 000OIIEHMS;

— BJIAJICET CHCTEMOMH CIIeMATN3UPOBAHHBIX TOHSTHH.

«yIOBJIETBOPUTEIILHOY
<GAUTeHO»

— 00yyaronuiicss yCBOMWJI TOJIBKO OCHOBHOHM NpOrpaMMHBIN Marepuai, o
CYLIECTBY M3JaraeT €ro, ONUpPasChb Ha 3HAaHUSA TOJIBKO OCHOBHOM
JUTEPATYpPhL;

— JIOIIyCKAeT HeCYLIECTBEHHbIE OLUMOKN U HETOUHOCTH;

— UCHBITBIBAECT 3aTPYAHEHHUS B IPAKTUYECKOM IIPUMEHEHUM 3HAHUUI
HaIpaBJICHUS;

— cnabo apryMeHTUPYeT Hay4YHbIE MTOJIOKEHHS,

— 3aTpyaHseTcs B (OPMYIMPOBAHUN BBIBOJOB M 000OIICHHUI;

— YaCTUYHO BJIAJIeE€T CUCTEMOH CIELMAIN3UPOBAHHBIX TOHSATHIA.

«HEYIOBJIETBOPUTEIIHLHOY
«HE 3aYTCHO»

— oOyyaromuiics He YCBOMJ 3HAYUTEIBHOH YacTH IPOTPaMMHOTIO
Marepuana;

— JIOITYCKAaeT CYIIECTBEHHBIE OIIMOKH M HETOYHOCTU IPH PACCMOTPEHUH
npo0eM B KOHKPETHOM HallpaBJICHUH;

— MCIIBITHIBAET TPYIHOCTH B MPAKTUYECKOM IPUMEHEHUH 3HAHUIA;

— HE MOXKET apryMEHTHPOBATh HAy4YHbIE MOJIOKCHMUS,;

— He QOpPMYJIHUPYET BHIBOJAOB U 000OLICHHIA.

10.3. TunoBble KOHTPOJIBHBIE 3aJJaHHS UM UHBIE MaTEpPHUAIbI.
Bomnpocs! (3agaun) U1t 9K3aMeHa NpeicTaBieHb! B Tadnuue 15.

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

No /it [Tepedens BOMpoOCOB (3a1a4) TSl 9K3aMeHa Kon
HHJAWKATOpa
1 Hcropusi BOBHUKHOBEHUS TEXHOJIOTUH MHTEJUIEKTYaJbHOIO aHaIKM3a JaHHBIX IK-7.3.1
2 [IpuunHbI BO3HUKHOBEHHUS data mining W yCIOBUS PUMEHEHHS [K-7.V.1
3 Knaccudukarus MeToJ0B HHTEIUICKTYaJIbHOTO aHAIN3a JAHHBIX I[1IK-7.B.1
4 CpaBHHTEJIbHBIE XaPAKTEPUCTUKU OOBIYHBIX U OOJIBIIMX JAHHBIX I1K-7.3.1
5 Tunuynble XapaKTEpPUCTUKH UCKYCCTBEHHBIX HEMPOHHBIX CETEH. IK-7.V.1
O0pa3 OOJIBIION S3BIKOBOM MOJICITH.
6 Oco0eHHOCTH 33Jjauyl ONTHMHU3AIMHY, BO3HHUKAIOIIEH Npu 00yueHnu HeripoHHbIx ceredd. | ITK-7.B.1
7 Metonuku Association rule learning TIK-7.3.1
8 ApXUTEKTypa HEMPOHHON CETU NPSIMOr0 PACHPOCTPAHEHUSI IK-7.V.1
9 Texnonorus Data GRID IK-7.B.1
10 Mertonuku Data fusion and data integration TIK-7.3.1
11 Koruurupnast kiactepusanus IIK-7.V.1
12 Meton Ensemble learning. IIK-7.B.1
13 MexaHHu3MBbl 1 OEepaToOpbl FEHETHUECKUX AJITOPUTMOB I1K-7.3.1
14 OcHoBHBIe cBoiicTBa cetn Tpancdopmepa IK-7.V.1
15 Oc0o0EHHOCTH reHETHYECKUX aJITOPUTMOB IK-7.B.1
16 MeToIMKH paclio3HaBaHUs U CUHTE3a €CTECTBEHHOIO SI3bIKa. TIK-7.3.1
17 MeToauKH aHaIu3a CBA3ei MEXy y3J1laMH B CETSIX. IK-7.V.1
18 Maremaruyeckasi MosiesIb popMaIbHOTO HEHPOHa. ITK-7.B.1
19 Habop MeToauk ¢ aeMeHTaMu caMOoO0OydeHHsI ISl IPE/ICKA3aHUs II0BEICHYECKOH IK-7.3.1
MOJICJIH IOTPEOUTENICH.
20 Ha0op craTucTHUECKUX METOIOB /IS BBISIBJICHUS] 3aKOHOMEPHOCTH IK-7.V.1
21 MeToauKH OLIECHKU HACTPOCHUMN MOTPEOUTENCH Ha OCHOBKE TEXHOJIOTHUH pac- IIK-7.B.1
MIO3HABAHUS €CTECTBEHHOTO S13bIKA YEJIOBEKA




22 MeTo K1 pacrio3HaBaHKs CUTHaIA Ha ()OHE NIyMa ¥ ero JajbHEHIIero aHaimsa. I1K-7.3.1
23 MeTonukn Ha OCHOBE TEXHOJIOTHH MAIIMHHOTO O0yYEeHUS, IIO3BOJISIIOIINE BBISIBUTH [IK-7.V.1
(YHKIMOHAIBHbIC B3aMMOCBS3U B aHAIM3HPYEMbIX MACCUBAX JAHHBIX.
Borpoch (3amaun) aiis 3aueta / qudd. 3aueTa npeacraBieHsl B Tabnuie 16.
Tabnuma 16 — Boripocs! (3amaun) m1s 3aueta / qudd. 3auera
Kon
Ne mi/m [Tepeuens BompocoB (3a1a4) ans 3adera / qudd. 3adera
WHOIUKaTOpa
Y4eOHBIM MJIAHOM HE IPESYCMOTPEHO
[lepeyerr TeM [Isi  KYpCOBOTO  IPOCKTHPOBAHUS/BBIMOIHEHUS KYpPCOBOW  pabOTHI

MpeJCcTaBIeHbI B Tabmuie 17.
Tabmuma 17 — [lepedenp TeM 111 KypCOBOTO MPOEKTHUPOBAHUSI/BBITIOJHEHUS KypCOBOM pabOThI

Ne i/t

KypCcoBOi1 paboThI

[TpuMepHBIii IepeYeHb TeM Il KYpPCOBOTO MPOEKTUPOBAHUS/BHITTOIHEHHS

Y4eOHBIM NJIAHOM HE IPETYCMOTPEHO

Bonpocsr

AJid MPOBEACHUA HpOMe)KYTOqHOﬁ arrecranum B BHJAC

MpeAcTaBIeHBI B Tabmmie 18.

TECTUPOBAHUS

Ne /mt

[IpuMepHBIii TepedeHb BOIPOCOB IS TECTOB

Kon
HHIUKaTOpa

1 1.

UTo Takoe MHTEJIEKTYalbHbIN aHAIN3 JaHHBIX ?

HHTGJ’IJ’IGKTyaHBHHﬁ aHaJIN3 JaHHBIX - IIPOLECC 06p8.60TKI/I, aHaJln3a u

I1K-7.3.1

MHTEPIIPETANH JaHHBIX UL IPUHATHS 000CHOBAHHBIX PEIICHUH Ha OCHOBE
MOTy4eHHOW MH(OPMALIIH.

WHTennekTya bHbIN aHATIU3 TaHHBIX - HCIOIB30BAHNE CTATHCTHIECKUX
METOJIOB ¥ TeXHOJIOTHUH [UId U3BJICUCHNS 3HAHUH U3 JaHHBIX U
IIPOTHO3UPOBAHHUS PE3yIbTaTOB.

WHTemeKkTyanbHbIN aHATU3 TaHHBIX - COBOKYITHOCTh METOOB M TEXHOJIOT Uit
JUIS aBTOMAaTH3UPOBAHHON 00pabOTKH MH(GOPMAIIUH U BBIIBICHUS
B3aMMOCBSI3€H B JAHHBIX C IEJIBI0 IPUHIATHS HAY9HO 0O0CHOBaHHBIX
peleHui.

WHTennekTya bHBIN aHAN3 JaHHBIX - HCIIOJIb30BAHUE KOMITBIOTEPHBIX
TEXHOJIOTHI M METO/IOB ISl aHaJIN3a OOJIBIINX 00BEMOB JIaHHBIX C LIEJBI0
BBISIBIICHUSI CKPBITHIX 3aKOHOMEPHOCTEH 1 IpeJicKa3aHus OyayIux COOBITHI.

1.

Kakue ocHOBHEBIE IIaru BKIIOYAET IMPOLECC MHTECJUICKTYAJIbHOI'O aHaIn3a I[aHHI:-IX?

CO60p TaHHBIX U3 PA3ITMIHBIX HCTOYHUKOB.

IIpenBapuTensHast 00pabOTKa JaHHBIX, BKIIOYast OYUCTKY, IpeoOpa3oBaHuE U
00beIMHEHNE JAHHBIX.

[TpuMeHeHne aIrOpUTMOB MAIIMHHOTO 00YYEHUS WIIN CTATUCTHYECKUX
METOJIOB AJIsl aHANIN3a JAHHBIX U BBIABICHHS 3aKOHOMEPHOCTEH.
Busyannzaius mojy4eHHBIX pe3yIbTaTOB M HHTEPIIPETAIIHS JaHHBIX.
[MpunsaTHE pemeHnid Ha OCHOBE aHaJIM3a IAaHHBIX U pa3paboTKa CTpaTeruu
JAJIbHEUIINX AEUCTBUM.

IK-7.Y.1

Kaxune MeTo1bI NCTIONB30BaTh IS IPeI00pa00TKH JaHHBIX TIepe] aHATU30M?

1. Oumcrka TaHHBIX OT BEIOPOCOB U OIITHOOK.

3anoaHeHHe MPOMYIEHHBIX 3HAYEHUIL.

IIpeobpazoBanme KaTeropuaIbHBIX JAaHHBIX B YUCIOBOH (hopMart.
VY nanenue ay0nuKaTos.

MacmrabupoBaHue MPU3HAKOB JUIst 0OecTieueH s UX OJMHAKOBOTO
BIIMSTHASL HA MOJICITB.

AlE el

IK-7.3.1




Kakue AJIrOPUTMbI MAIIMHHOT O OGy‘leHI/Iﬂ MPUMCHAIOTCA B UHTCJIJICKTYAJIbHOM aHaJIU3¢

I1K-7.B.1

JaHHBIX?
1. Jlunelinas perpeccus.
2. JlepeBbs pelIeHHH.
3. Meron Omkaiux cocesiei.
4. MeTox OIIOPHBIX BEKTOPOB.
5. Heiiponnsie cetu.
B 1eMm pa3Hmma Mexay HaA30pHEIM 1 O€3HaI30pHBIM 00yUeHnEM? IK-7.3.1
1. HamzopHnoe o0y4enue TpeOyeT pa3MEeUeHHBIX JaHHBIX, B TO BPEMsI KaK
6e3Han30pHOE 00YUCHHE HCIIONB3yeT Hepa3MeUueHHbIC TaHHEIC.
2. HanmzopHoe oOy4yeHue TpeOyeT yuauTesst, KOTOPBIH Ipe1oCTaBIseT
NIpaBUJILHBIE OTBETHI, B TO BPeMsi Kak 0e3Ha[30pHOEe 00y4YeHHE HE UIMEET 3TOT0
THUIIA CIIPABOYHOM MH(pOPMAIHH.
3. B Hag3opHOM 00yYeHNU MO MBITACTCS MTPEACKa3aTh BBIXOAHBIC JaHHbIC
10 00y4aroIuM PUMepaM, B TO BpeMst Kak B O€3HaA30pHOM 00yUeHHN
MOA€CJIb UIIET CKPBITBIC 3aKOHOMCPHOCTH B JAHHBIX 663 Mpea0CTABJICHUSA
LIENIEBBIX OTBETOB.
YTto Takoe KJIACTEPHBII aHAJIU3 U KaK OH MIPUMEHSETCS B UHTEUIEKTYaIbHOM aHaJIN3e IIK-7.¥.1

MaHHBIX?

1. KnacTtepHslit aHAIH3 - 3TO METOJ MALIIMHHOTO 00Y4eHUs, TO3BOJISIOIINI
IpYNIHMPOBATh JaHHbIE TI0 CX0KUM XapaKTEpUCTHKaM Oe3 yueTa 3apaHee
3aJlaHHBIX METOK KJIACCOB.

2. KiactepHslil aHaIU3 HCIOIb3YETCSI B MHTEJUIEKTYaIbHOM aHANU3e
JIAHHBIX JIJI1 OOHAPY)KEHHSI CKPBITHIX TPYIIT WU IATTEPHOB B JAHHBIX,
YTO ITO3BOJISIET ACNATH BEIBOJBI O CTPYKTYPE JAHHBIX U BBLICISATH BAXKHBIC
KJIacTepbl 0OBEKTOB.

3. KiacTepHbIii aHaan3 MOMOTAET UCCIENOBATENAM BBLIETHTH CETMEHTHI
JaHHBIX, KOTOPBIE UMCIOT CX0XKHE XapaKTePHCTHKHU, YTO MOXKET OBITh




MOJIE3HO /ISl CETMEHTAIUU PhIHKA, IPOBEACHUS aHAIIM3a COLIUAIbHBIX
CETEH, BBIABIICHNS aHOMAJIMH M IPYTHX 3a/1ad B 00J1aCTH aHAIH3a
JIAaHHBIX.

Kakwe MeTo1pI HCITONTB30BAaTh IS BU3YATH3aIlIH TaHHBIX B IIpoIiecce aHam3a? T1K-7.B.1
1. marpammsl paccessHuSA (scatter plots), KOTOpBIE ITO3BOJISIOT BU3YAIU3UPOBATh
B3aUMOCBSI3H MEX]y IEPEMEHHBIMH.
2. Jluneitasie rpaduku (line charts), HCmoIb3yeMble sl OTCIICKUBAHUS
W3MEHEHHUH IEPEMEHHBIX BO BPEMCHU.
3. Tmcrorpammsl (histograms), KOTOpble IOMOTalOT NPEICTABUTE paclpe ielIeHUe
JIAaHHBIX U BBISIBUTH OCHOBHBIE IUKU U XBOCTHI B JJAHHBIX.

Kakwue paxTopsl ciieyeT yIuTHIBaTh MIPH BEIOOPE MOAEIH MAIIHHHOTO O0YIeHUS IS [IK-7.B.1
KOHKPETHOH 3aJjauyl aHajn3a JaHHBIX?
1. OOBeM u KayecTBO JIJAaHHBIX: YeM OOJIbIIIE U KaUeCTBEHHEE JJaHHBIE, TEM
CJIO’KHEE MOJIENIb MOKET OBITh MCIIOJIb30BaHA.
2. Twum3agaun: B 3aBUCUMOCTH OT 33/1a4H (KnaccuuKanus, perpeccus,
KJIacTepH3aLys U T. JI.) BBIOMPAETCs MOXO/SIIAs MOJIEITb.
3. HHTepnpeTHpyeMOCTh: BAXKHO YUUTHIBATh, HACKOJIBKO JIETKO MOYKHO
MUHTEPIPETHPOBATh M OOBSCHUTD PE3YIbTAThl MOJICIIH.

Kakue MeTpuKy UCTIONB3YIOTCS IS OLIEHKH TOYHOCTH MOJIECITH MAIIMHHOTO 00y4YeHUs? T1IK-7.3.1
1. Cpennss xkBaapatuuHas omnoka (Mean Squared Error, MSE), uzmepstomias
CpelHeKBaIpaTHUHOE OTKJIOHEHHUE MPEeCKa3aHHbIX 3HAYeHUH OT
(haKTHIECKHUX.
2. Tounocts (Accuracy), moka3bIBaroias A0Jk0 MPaBUIBHBIX OTBETOB MOJIEIH.
3. Jlorapudpmuueckas pynkmus morepsb (Log Loss), ucmonmp3yeMast B 3aqadax
KIIaccu(UKAINH TS OLICHKH BEPOATHOCTHBIX MOJIEIICH.

Kakwe BBI30BEI 1 TIp00JIEMBI MOTYT BOSHHKHYTH IIPH MIPOBeIeHNH nHTeIUIekTyansHoro | [IK-7.V.1
aHanm3a TaHHBIX?

1. TIpobnema OTCYTCTBHSA HJAHHBIX WIH HEOCTATOYHOTO KOJTHYESCTBA JAaHHBIX IJIS
0o0ydeHHs HaJIeKAIIeH MOICTIH.

2. IIpobnema mepeoOydeHHs MOACTH, KOTJa MOACTH CIUIIIKOM TOYHO
MOJICTpanBaeTcs 1Mo/ 00ydJaroIre JaHHbIe U TEpsieT 00001aIoNTyI0
CIIOCOOHOCTb.

3. IIpoGnema HHTEPIIPETUPYEMOCTH MOJIENIeH, 0COOCHHO aKTyabHAasl PU
MMPUMEHCHUU CIIOKHBIX aJITOPUTMOB MALIMHHOT'O O6y‘-IeHI/I$[, Halpumep,
HEUPOHHBIX CETEH.
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Tabnuna 18 — [IpumepHbIii nepeyeHb BONIPOCOB JIsl TECTOB

[lepeueHb TeM KOHTPOJIBHBIX PabOT MO IUCUUIUIMHE OOYYaIOUIUXCS 3a04HOM (OpPMBI
o0yueHus, npecTaBieHbl B Tabaue 19.

Tabmuma 19 — [lepedeHb KOHTPOJIBHBIX PadbOT

No i/t [TepeyeHp KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Meronnyeckue  MaTepuasbl,  ONPEACIAIOIIAE  IMPOLEAYyphl  OLEHUBAHUSA
WHAMKATOPOB, XapaKTEpU3YIOLUX JTanbl (OpPMUPOBAHUS KOMIETEHIMH, coaepxarcs B
JOKAJIBHBIX HOpMaTuBHbIX akTax [YAIIl, pernameHTHpYylOIIUX NOPSAAOK M MPOLEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTali 00yJaromuxcs
I'VAIL

11. Meronuueckne yka3zaHus JUisl 00ydarOIMMUXCs 0 OCBOCHHIO JUCITUTITMHBI

11.1. MeTonuueckne yKa3aHUsS IS OOYYArOIIUXCS IO OCBOCHHIO JICKITMOHHOTO
Marepuaia




OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOIO MaTepHuaja — JIOTUYECKH CTPOWHOE, CUCTEMHOE,
riyOOKOe U sICHOE WU3JIOkKEHHME ydeOHoro marepuana. Ha3HadeHune cOBpEeMEHHOM JieKLuU B
paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALMIO TIO TEME, 2 B OCBOCHHH
(GyHAaMEHTaIbHBIX MpPOOJEM JUCLMIUIMHBI, METOJOB HAyyHOro I103HaHMS, HOBEHUIIMX
JOCTIDKEHUH Hay4HOH MbIciH. B yueOHOM mporecce JEKIUs BBIMOIHAET METO0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMU. JIeKIus packpbIBaeT MOHATUHHBINA anmapar
KOHKPETHOW oO0yiacTH 3HaHUs, €€ MpoOJeMbl, AaeT IEeIbHOE MPEACTaBICHUE O AUCIHILIMHE,
IIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUAIIIIMHAMM.

[lnanupyemMble pe3yabTaThl IPH OCBOSHUH 00yYaIOMMMUCS JIGKIIMOHHOTO MaTepraa;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHHUH, YPOBEHb
KOTOPBIX OIPEIEIISIETCS LEIEBOM YCTAHOBKOM K KaK10M KOHKPETHOU TEME;

— TOJIyY€HHE OIbITa TBOPYECKOI pabOThl COBMECTHO C IPENOJaBaTEIEM;

— pa3BuTHE HIPOPECCHOHATIBHO-/ENOBBIX  KauyecTB, JIIOOBM K IpeAMETYy H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBILLIJICHUS.

— TOsIBJIEHHE HEOOXOAMMOTO HHTEpEca, HEOOXOAUMOTO ISl CAMOCTOSTEILHON PabOThI;

— IIOJIy4eHUE 3HAHUM O COBPEMEHHOM YPOBHE pa3BUTHS HAYKHM M TEXHUKM U O
IIPOrHO3€ UX Pa3BUTHSI HA OJIMKalIlne Tobl;

— HayuyuTbCsl METOJUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJIaBHBIE MBICIU U
IIOJIOKEHUSA, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3jIM4YHBIX
(bopMyIupOBKax);

— IOJIyu€HHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIMMBIX TEPMUHOB U TOHATHH.

JIekuMOHHBI MaTepHall MOXET CONPOBOXKIAATHCA JEMOHCTpauuend CIaioB H
UCIOJIb30BAaHUEM DA3aTOYHOIO MaTepuaja IpH MPOBEAEHUM KOPOTKHX JTUCKYCCHH 00
O0COOEHHOCTSIX IPUMEHEHUSI OT/AEIbHBIX TEMATHUK 110 IUCLHUIUIMHE.

CrpyKTypa npefocTaBieHusl JEKIHNOHHOIO MaTepuara:

e JlekuuoHHBIA MaTepuan MpejacTaBieH B GpopMe Npe3eHTalMi JIEKUUH, pa3MELIeHHbIX B
Kypce «/HTeeKTyalbHbI aHAJINW3 JAHHBIX» B CUCTEME JUCTAHIIMOHHOTO OOy4YEHUS
JIMC,

e JlOonmoOJHUTENbHBI MaTepuan K KaXJ0H JEeKIUH, NPEICTaBICHHbIX B (opme QailioB
Word, pa3memenHbix B Kypce «VHTemIeKTyalbHbI aHalu3 JaHHBIX» B CHUCTEME
TucTaHIMoHHOTo 00yuenust JIMC

11.2. Meronnyeckue ykKazaHus A7 OOYYArOIIMXCS IO YYacTHUIO B CEMHUHapax (eciau
npeodyCMOmMpPeHO Y4eOHbIM NAAHOM NO OAHHOU OUCYUNIUHE)

OCHOBHOM 1eNBIO U1l 00YYaroIIEerocst ABIsSETCS CUCTeMaTH3alMsl U 0000IeHe 3HaHUH
Mo W3y4aemMou Teme, pasjaeny, (GopMHUpOBaHHWE YMEHHUS padoTaTh C JIOMOJHHUTEIbHBIMU
HUCTOYHUKAMU HH(OpMAIIMH, COMOCTABIATh M CPaBHUBATh TOYKH 3pPEHUS, KOHCIEKTHPOBATH
NPOYMTAHHOE, BBHICKAa3bIBaTh CBOIO TOYKY 3peHHS M T.I. B CcOOTBeTcTBMM ¢ Bemylei
TUAAKTHYECKON IENbI0 COJEpKAaHUEM CEeMHHAPCKHUX 3aHATUN SIBISIOTCA Y3JI0Bble, Hamnbolee
TPYIAHBIC JUIS TIOHUMAaHWS M YCBOCHHS TEMBI, pa3lieibl JUCHHUILTAHBL CrenuduKor JTaHHOM
(dbOpMBI 3aHATUH SBISETCS COBMECTHAs paboTa MpernoaBaTelis 1 00yJaromerocs: HaJ peleHueM
MIOCTABJICHHOW TPOOJEMBI, a TOWCK BEPHOTO OTBETAa CTPOUTCS HAa OCHOBE YEPEIOBAHUS
WHAWBUAYAIbHON W KOJUIGKTUBHOMN JESITETLHOCTH.

[lpy TOATOTOBKE K CEMHHAPCKOMY 3aHSATHIO [0 TeMe MPOCIYIIaHHOW JIEKIHH
HEOOXOJUMO O3HAKOMHUTBCS C TIUIAHOM €ro TMPOBENEHHUs, C IJUTEpPaTypoil W HAyYHBIMU
nyOIMKAIUsAMU 110 TEME CEMUHApa.

11.3. Meronnyeckue ykazaHus A OOYyYaroIIMXCS IO MPOXOKICHHUIO MPaKTHYECKHX
3aHATUN

[IpakTueckoe 3aHATHE SABISETCS OJHOW M3 OCHOBHBIX (DOPM OpraHu3alUu y4ueOHOIo
npoliecca, 3aKIIovaroiasics B BBITOJHEHUN 00YJaloUIMMHUCS 10JI PYKOBOJICTBOM IpEToiaBaTelis



KOMILIEKCAa YYEOHBIX 3aJaHMi C IEJbI0 YCBOEHHUS HAayYHO-TEOPETUYECKUX OCHOB y4eOHOU
JVMCIUITINHBL, IPHOOPETEHUS yMEHUI M HAaBBIKOB, OIBITA TBOPUECKOH JICSTEIBHOCTH.

HGHBIO MMPAKTUYCCKOI'0 3aHATUA IJIA 06yqa10mer0051 SABJIICTCS NPUBUTUC O6y‘-IaIOH_[I/IMC5I
YMEHHI ¥ HaBBIKOB ITPAKTUYECKON EATEIBHOCTH 10 N3y4aeMOl TUCIUILINHE.

[Tnmanupyemble pe3yabTaThl IPH OCBOSHUH 00y4YarOMIMMCS IPAKTUIECKUX 3aHATHI:

— 3aKpervieHue, yriryOyiieHWe, pacIIMpeHHe M JeTaau3auus 3HaHWUN TNpH PEUIeHUH
KOHKPETHBIX 3a]1a4;

— pa3BUTHE [IO3HABATEJIbHBIX CIOCOOHOCTEH, CaMOCTOSITENBHOCTH  MBIIUICHUS,
TBOPUYECKON aKTUBHOCTH;

— OBJIAJCHHE HOBBIMH METOJAaMH M METOJUKAMH H3y4YCHUS KOHKPETHOW y4ueOHOM
JVCLIUIIJIMHEI

— BBIPa0OTKa CIIOCOOHOCTH JIOTHYECKOTO OCMBICICHUS MONYYEHHBIX 3HAHUH IS
BBITIOJTHEH U 33/[aHUH;

— olecrnedeHne palMOHAIBHOIO COYETaHHMS KOJUIEKTMBHOM M MHIMBHIYaIbHOH (GopMm
00y4eHwusI.

11.4. Meronnyeckue yka3zaHus i OOYYalOIIMXCS IO BBIIOJIHEHUIO JIAOOPATOPHBIX
paboT (eciu npedycmompeHro yueOHbiM NIAHOM NO OAHHOU OUCYUNIUHe)

B xoxme BeImOMHEHHS J1a0OpPAaTOPHBIX paboT OOyYarOmMHCS [OJDKEH YIrIyOuTh u
3aKpENUTh 3HAHUS, NPAKTUYECKUE HABBIKH, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHUKOU
OKCIIEPUMEHTAa B COOTBETCTBHUH C KBATU(HUKAIMOHHONW XapaKTEPUCTHKOW OOYyJaromerocs.
Beinonnenue 1abopaTopHbIX pabOT COCTOMT M3 3KCIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHO-
AQHAJIMTUYECKON YaCTeW U KOHTPOJIBHBIX MEPOIIPUATU.

BeinonHenue 51abopaTopHbBIX paboOT 0Oy4yaromMMCs SIBJISIETCS HEOTHEMJIEMOH 4YacCThIO
U3y4eHHs] JTUCHHIUIMHBI, OIpeNeNsieMoil y4eOHBIM IUTAaHOM, W OTHOCHUTCS K CpEICTBaM,
o0ecreynBaroIuM pelIeHue CIeIyoIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— npuoOpeTeHHEe HaBBIKOB MCCIEAOBAaHUSA IPOLECCOB, SBIEHUI U OOBEKTOB,
M3Y4aeMbIX B paMKax JJaHHOW JUCIUIINHBI,

— 3aKpeIUICHHE, PAa3BUTHE M JETAN3allds TEOPETUYECKHX 3HAHUMN, MOJYYEHHBIX Ha
JEKIUSAX;

— TOJy4YeHHe HOBOI MH(QOpPMAaIMH 110 U3y4yaeMOW JUCIUILINHE;

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

3ananue u TDC6OBaHI/I$I K ITPOBCACHHUTIO J'Ia6ODaTODHLIX Da6OT
[Ipencrasnensl Ha cTpaHuULE Kypca B hitps:/lms.guap.ru/new/course/view.php?id=181.

CrpykTypa u ¢popma ordeTa 0 1a00paTOpHOR paboTe
IIpencrasiensl Ha cTpaHULE Kypca B https:/lms.guap.ru/new/course/view.php?id=181.

TpeboBanus K 0pOPMIIEHHIO OTYETA O JIAOOPATOPHON paboTe
[IpencraBnensl Ha cTpaHuUIE Kypca B hitps:/lms.guap.ru/new/course/view.php?id=181.

11.5. Metonuueckne yKazaHus [JIsi OOYyYaIOMUXCA IO TIPOXOXKIEHHUIO KYpPCOBOTO
IPOEKTHPOBAHUS/BBIMIOIHEHUST KYPCOBOW palOThI (eciu npedycmMompeno yueOuviM HAAHOM NO
O0aHHOU OucyuniuHe)

KypcoBoii npoexT/ paboTa mpoBOAUTCS € LENbI0 POPMUPOBAHUS y 0OYUAIOLIUXCS OTbITA
KOMILIEKCHOTO PEIICHUsI KOHKPETHBIX 337124 MPO(PECCHOHATBHOM e TeTbHOCTH.

11.6. Meronnyeckue ykasaHus Ijs 00y4JaroIIMXcs MO MPOXOKICHUIO CaMOCTOSITEIbHOM
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 CAMOCTOSITENFHONW pabOThl, 0OyUYarOMIMNACS BBHIMOIHAET padoTy 1o
3aJJaHUI0 M TIPU METOJAMYECKOM PYKOBOJCTBE IPENojaBaTelisi, HO 0e3 ero HernocpeiCTBEHHOIo
y4acTusl.

Jns oOywaromuxcst mo 3aoyHod (opme 0O0ydeHHs, CaMOCTOsTeNbHas paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paboTy.

B mnpouecce BBINOJHEHHsI CaMOCTOSITENILHONH paboThl, y oOydarowmerocs popMHpYyeTcs
1enecoo0pa3sHoe IIAHUPOBaHUE paboUero BpEMEHH, KOTOPOE MO3BOJISET UM Pa3BUBAaTh YMEHUS
U HaBbIKM B YCBOGHHMU M CHUCTEMAaTH3alMM MPUOOpETaeMbIX 3HAHUMN, 0OECIeYMBAEeT BBICOKHM
YPOBEHb YCIEBAEMOCTH B TNepuoJ OOydYeHHs, IOMOTaeT IOJYYUTh HABBIKH IOBBIIICHHS
npo¢eCCHOHATIBHOIO YPOBHS.

MetoauyeckuMH ~ MaTepuallaMH,  HampaBJSAIONIMMU  CaMOCTOSITENIbHYIO — paboTy
00y4aroIUX CSSIBIISIOTCS:

— Y4eOHO-METOAMYECKUI MaTepHrall [0 AUCLUUIUIMHE MPECTABICH B AIEKTPOHHOM BHJE HA
CTpaHHUIle Kypca https://lms.guap.ru/new/course/view.php?id=84;

11.7. Meronuyeckue ykazaHusi s OOy4yaroUIMXcs IO MPOXOXKICHUIO TEKYIIEro
KOHTPOJISL YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCHEBAEMOCTHM NIPEIyCMaTpUBAaET KOHTPOJb KayecTBa 3HAHUU
00ydJaroumxcs, OCyIIECTBISIEMOr0 B TEUCHHE CEMECTpa C IIEJIbI0 OIICHUBAHUS XO0/a OCBOCHUS
JTUCIUTITUHBI.

JI1st mpoBeieHN s TEKYIIEro KOHTPOJISl YCIIEBAEMOCTH HaM KaXKJIOM JIEKLIMOHHOM 3aHSITUU
BbIIEeTsieTCs 10 10 MUHYT, a TakKe KOHTPOJIb YCIIEBAEMOCTH IPOBOIUTCS TIpH mpuéme pedepara
U J1a00opaTOpHBIX PaboT. Pe3ynbTaThl TEKYyIIEro KOHTPOJIS YCIIEBA€MOCTH YYHUTHIBAIOTCS IMPHU
MIPOBEICHUH MPOMEKYTOYHOM aTTECTALIUH.

11.8. Metonuveckue ykazaHHs JJIsi 00yJarOMMXCsl 1O MPOXOKIACHUIO MPOMEKYTOUHOM
aTTeCTallnn.

[IpomexxyTounass  arrecrtanss  OOydyarOIIMXCsl ~ MPEIyCMaTPUBACT  OLICHUBAHHE
IIPOMEXKYTOUHBIX U OKOHYATENbHBIX PE3Yy/IbTaTOB 00ydeHMs MO JuciuruinHe. OHa BKIIIOYAeT B
ce0st:

— o9K3aMeH — ¢opMa OIECHKH 3HAHHM, MMOJYYCHHBIX OOY4YaloNMMCsS B TpOIecce
U3y4YeHHs BCeW JAMCIMUIUIMHBI WA €€ YaCTH, HABBIKOB CAMOCTOSITEILHOW PabOThI, CHOCOOHOCTH
HpI/IMeHﬂTI) nux ajda peHIeHI/IH HpaKTI/ILIGCKI/IX 3a1a4. SKBaMCH, KaK HpaBI/IJ'IO, HpOBOI[I/ITCﬂ B
NEpUOJT AK3aMCHAIMOHHOW CECCHHM M 3aBEpIIAeTCs AaTTECTAIIMOHHON OIEHKOH «OTIUYHOY,
«XOPOIIIO», «YIOBICTBOPUTEIILHOY, KHEYIOBICTBOPUTEIHLHOY.


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

Jluct BHeceHUs1 U3BMEHEHUH B pabouyio MporpaMmy AUCHUILTAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanucek BHECIIETO
A3MEHEHHUS

ConeprkaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHusl
Kadeapsl

Ionmuce
3aB.
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