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AnHoranus

Hucuumnuna «VHTenneKkTyanbHblil aHadu3 MJaHHBIX» BXOJUT B 00pa3oBaTElIbHYIO
POrpaMMy BBICIIIETO 00pa30BaHUs — MPOTPAMMY MarucTpaTyphl MO HAMIPABICHUIO TTOATOTOBKU/
crenuanbHocTd 09.04.03 «llIpukinagnas uHpOpMaTHKa » HampaBieHHOCTH «KopropaTuBHBIC
uH(pOpPMaIMOHHBIE CHCTeMBIy. JlucuurnnHa peanusyercs kadeapoi «Ne82y.

JlucuuniuHa HalejaeHa Ha GOpMUPOBAHKE Y BBITYCKHUKA CIIETYIOIIUX KOMITETEHIUH:

[MIK-6 «CrocoOHOCTh YIPABJIATH 3TAllaMU >KU3HEHHOTO IMKJIA METOAOJOTHYECKOUW H
TEXHOJIOTHYECKON MHPPACTPYKTYPHI aHATIN3a OOJIBIINX JAHHBIX B OpraHU3aIII)

Coneprxkanue TUCHMIUIMHBI OXBATBHIBAET KPYT BOIPOCOB, CBSA3AaHHBIX C CHCTEMATHU3AIUCH,
3aKPCINICHUEM U PACHIMPEHUEM TCOPETUUCCKUX U NPAKTHYCCKUX 3HAHUU CTYACHTOB HC TOJIBKO IIO
TEOPETUYECKHMM OCHOBaM HHTEJUIEKTyanbHOro aHanu3a mgaHHbix (MAJl) ¢ npumeHneHuem
COBPEMEHHBIX MH(OPMAIMOHHBIX TEXHOJIOTH, HO ¥ €r0 MPAaKTHUECKOE UCTIOIb30BaHHE.

[IpenogaBanue AUCHUILIMHBI IPEAYCMATPUBACT CIEAYIOIIHE (QOPMBI OpPraHU3aAlNUU
yueOHOro TMpoLecca: JeKyuu, camocmosmenvHas paboma obyyaowe2ocs, Kypcogoe
npoexmuposaHue.

[IporpaMmMoil AMCHUIUIMHBI NPEAYCMOTPEHBI CIEAYIOIIME BHUIbl KOHTPOJIS: TEKYIIUI
KOHTPOJIb YCTIEBAEMOCTH, IIPOMEKYTOUHASI aTTecTanus B hopme audGhepeHIINPOBAHHOTO 3a4ETa.

OO0mias TpyAOEMKOCTh OCBOEHUS AMCLMILIMHBI COCTaBNseT 3 3adeTHhIX eauHuibl, 108
4acoB.

S3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TlepedeHb MIaHUPYEMBIX PE3YIbTATOB OOYUCHHSI IO AUCIUILTAHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
dopMupoBaHUE TPEACTABICHUS O THIMAX 3a7ad, BO3HUKAOIIUX B 00JIaCTH
HMHTEJICKTYaJIbHOr0 aHain3a JaHHbix (Data Mining) 1 MeTOIax UX PEHICHHS, KOTOPhIE TOMOTYT
CTYJICHTaM BBISBIATH, (DOPMATM30BaTh M YCICIIHO pPEMIaTh MPAKTUYCCKUE 3a/Jaddl aHaau3a
JTAaHHBIX, BO3HUKAIOIIKME B MPOLECCe MX MPO(HECCHOHATLHOM JEATCIIbHOCTH.

1.2. JlucuunivHa BXOAMT B  COCTaB  4YacTH, (HOpMUPYEMOH  y4aCTHHUKaMH
00pa30BaTebHbIX OTHOIIEHUH, 00pa30BaTENIbHON MpOrpaMMbl BBICIIETO0 00pa3oBaHus (nanee —

OI1 BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJILTATOB OOYUEHUS 0 JUCHIUTIINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrare M3ydeHus AUCHUILTUHBI OO0YYAIOLIUICS JODKEH o0JiafaTh CIeAYIOMIUMU
KOMIETSHIMSIMH WIH WX YacTaMU. KoMneTeHIMy U MHAWKATOPhI UX JOCTHXKEHUS MPUBEICHBI B

tabnuue 1.
Tabnuna 1 — [lepeuens KOMIETeHIINI U UHAUKATOPOB UX JTOCTHXKEHUS
Kareropus (rpymnma) Kon n Kon n naumMeHnoBaHue UHIMKATOPA JOCTUXKEHUS
HaUMEHOBaHHUE
KOMIIETEHIINH KOMIIETEHIINH
KOMITCTCHITHH
I1K-6.3.1 3HaTh COBpEMEHHEIE METOIBI 1
ITK-6 Crioco6HOCTH p
MHCTPYMEHTAJIbHBIE CPE/ICTBA aHAIN3a OOJIBIITUX
YIPABJISITH dTallaMu
JTAaHHBIX
YKU3HEHHOTO IMKJIa .
N [IK-6.Y.1 ymeTh poBOAUTH CPAaBHUTENIbHBIN
METO/I0JIOTUYECKON U
[Ipodeccuonanbubie . aHAJIN3 METOJ/IOB U HHCTPYMEHTAJIbHBIX CPEJICTB
TEXHOJIOTUYECKON
KOMIIETEHITHH HH(PACTPYKTYDBI aHanm3a OOJBIINX JAHHBIX
PactpyKTyp [1K-6.B.1 BnageTh HaBbIKaMH COCTaBIICHUE
aHanu3a 0OJbLINX
AHHBIX B peecTpa 3a7a4 ¥ MPOIECCOB, Al KOTOPBIX MOTYT
OBITH 9O PEKTUBHO TPUMEHEHBI METOJIBI 1
OpraHu3aIuu
WHCTPYMEHTHI aHaIM3a OONBIINX JAHHBIX

2. Mecro nucuumianssl B ctpykType OI1
HucnurnnuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YJaIOITUMUCS
IIPYU U3YYECHHUHU CIEAYIOIMNX AUCLIUTIINH:
—  «OCHOBBI HHTEIJIEKTYATFHOTO aHAJIU3a,

—  «Metonbl 00pabOTKH OONBIINX JAHHBIX)

3HaHMs, TIOJyYEHHBbIE NPU M3YYEHHWU MaTepuana JaHHOW AWCUUIUIMHBI, HMEIOT Kak
CaMOCTOATENILHOE 3HAUYEHUE, TaK U MOT'YT UCIIOJIb30BAThCA IIPU U3YYEHUU APYTUX JUCLUIIINH:
- «MHTremnekTyanbHble HHPOPMAIIMOHHBIE CHCTEMBD»

- TloaroroBke BBITYCKHOM KBAIU()UKALMOHHON pabOThI

3. O0beM U TPYJ0EeMKOCTb JUCHIUTUIUHBI
Jlanable 00 o0meM oO6beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENbHBIX BHUJIOB yueOHOMU
paboThI 10 TUCIUIIMHE (M paclpeielieHue 3TOH TPYA0EMKOCTH 110 CeMecTpaM) IpeACTaBICHbI B
tabnure 2.

Tabmuua 2 — O6beM U TPYL0EMKOCTh TUCIUIIITMHbI

TpynoemMkocTs 1o
Bun yuebHo# paboThI Bcero ceMecTpam
Ne3
1 2 3
Oowan mpyooemKocHib oucyunaunwt, | 3/108 3/ 108




3E/ (uac)
U3 Hux uacoe npakmuueckoi no020moeKu 17 17
AyoumopHhuie 3anamus, BCETO 4ac. 34 34
B TOM YHCIJIE:
nexuu (JI), (gac) 17 17
npaktuyeckue/cemunapckue 3aastus  (113),
(gac)
naboparopusie padbotsl (JIP), (dac)
KypcoBoii poekT (padota) (KII, KP), (uac) 17 17
9K3aMeH, (Jac)
Camocmoamenvnas paboma, Bcero (4ac) 74 74
Buo npomesxcymounoi ammecmayuu: 3ader,
madd. 3ager, sk3amen (3auer, Judd. 3aug, M. Hudd. 3aq.
K3 F*) 3au.

*k
IIpumedanue: kaHaMAATCKHI SK3aMeH

4. ConepxaHue JUCIUTUTHHBI
4.1. Pacnpeznenenue Tpy10€MKOCTH JTUCHUILIMHEI 110 pa3eiaM U BUAaM 3aHATHMN.
Pa3nensbl, TeMbl AUCHUIIMHBL U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabmuua 3 — Paznesnsl, TeMbl TUCIUILINHBI, UX TPYAOEMKOCTh

Paznensl, TEMbI TUCTIUTLTHHB Jlexunn | 113 (C3)) - JIP KII CPC
’ (dac) (dac) (gac) (dac) (gac)
Cewmectp 3

Paznen 1. [loHATHE HHTEIUIEKTYaILHOTO aHAIHM3a
nanubeix (MAJD). 1 16
Tema 1.1. OcHoBHBIC cBOMCcTBA U MeTOBI A /I,

Paznen 2. Opranu3zamysi CHCTeM XpaHEHUsI JaHHBIX
W 3HaHUU.

Tema 2.1. [Ipobnema GONBIINX JAHHBIX U
OpraHM3aIys UX XpaHeHUS 1 24
Tewma 2.2. IlpenmetHoe (paxTyanbHOE) U
npo6sieMHOe (OTeparoHHOe) 3HAHUS.
Tewma 2.3. MeTopl peICTaBICHUS 3HAHMIA.

Paznen 3. MeTo/1bl HHTEIUIEKTYaJIbHOTO aHaJIM3a
JaHHBIX.

Tema 3.1. PaccyxkieHust Ha OCHOBE JIeAYKIIUH,
WHIYKIIMY, aHAJIOTUU. ABTOMaTHIECKOE
JIOKa3aTEeIIbCTBO TEOPEM.

Tema 3.2. M3BieueHne 3HaHUI U3 TaHHBIX. MeTOI 15 a4
JIEPEBHEB PEIICHUH.

Tema 3.3. M3BiieueHne 3HaHUI U3 TaHHBIX. MeTOI
perpeccui.

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

BsimosiHeHe KypcoBOit paboTh 17
Hroro B cemectpe: 17 17 74
Uroro 17 0 17 74

[IpakTuueckass MOATOTOBKA 3aKJIOYAeTCsl B  HEMOCPEICTBEHHOM  BBIIIOJHEHUU
Oo0y4arolMMHUCST  OMNpENEeNeHHBIX  TPYIOBBIX  (YHKUMH,  CBSA3aHHBIX C  Oy;ymiei
npoecCuOHANBHOM e TeNbHOCTBIO.




4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHH.
ConeprxkaHue pas/iesioB U TEM JICKITMOHHBIX 3aHATHI PUBEACHO B Ta0uIE 4.

Ta6mmma 4 — ComepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

Howmep pasnena Ha3Banue u conepxanue pa3aenoB U TeM JEKIIMOHHBIX 3aHATUN
1 [TonsTHe MHTEIIIEKTYanpHOTO aHanmu3a AaHHbIX (MAJ]).
Tema 1.1. OcHoBHBIE cBOMCTBa M MeTOIBI A/,
2 Opranuzaiys CUCTEM XPaHEeHUS JIAHHBIX U 3HAHU.
Tema 2.1. IIpo6iema OOJIBITMX JAHHBIX U OPTaHU3AIMNS UX
XpaHEeHHUs

Tewma 2.2. IlpenmetHoe (paxTyanbHOE) U POOIEMHOE
(omepannoHHOE) 3HAHMSI.
Tewma 2.3. Metoabl peAcTaBIeHUs 3HAHUHM .

3 MeToabl HHTEIEKTYaIbHOTO aHaIN3a JAHHbIX.

Tema 3.1. Paccyxnenust Ha OCHOBE JIeAYKIMU, HHIYKIIHH,
aHaJIOrMu. ABTOMaTHYECKOE J0Ka3aTeIbCTBO TEOPEM.

Tema 3.2. MI3BneveHre 3HaHUH U3 TaHHBIX. MeTO/1 JIepeBbEB
pELIECHHUIA.

Tewma 3.3. M3BnedeHune 3HaHUI U3 TaHHBIX. MeTo1 perpeccui.
Tema 3.4. I3BneueHue 3HaHUN U3 TaHHBIX. MeTo1 HEHPOHHBIX
cereil.

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
Tembl IpakTHYECKUX 3aHATHH U UX TPYJOEMKOCTh IIPUBEICHBI B TAOJIHIIC 5.

Ta6n1z1ua 5-— HpaKTI/IquKI/IC 3aHATHUA U UX TPYJOCMKOCTb

W3 aux No
No | Tewmsbl npaktudeckux | @opmel npakTudeckux | TpyaoeMKOCTb, |MPAaKTHYECKOM |pa3nena
/o 3aHSTUN 3aHSTHN (gac) MMOATOTOBKH, | JUCITHIT

(gac) JIMHBI

VY4eOHbIM MIIaHOM HE IPEAYCMOTPEHO

Bceero \ | |

4.4. JlaGopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTH ITPUBEICHBI B TAOIHUIIE 6.

Tabnuua 6 — JIabopaTopHble 3aHATHUS U UX TPYJIOEMKOCTb

W3 aux Ne
No T OEMKOCTb, | MpaKTHUUECKOH | pa3aeia
HaumenoBanne 1abopatopHbIx padboT Py > | TP pasit
n/m (uac) MTOATOTOBKH, | JHCIIHII
(gac) JINHBI

Y4eOHbIM MJIaHOM He MPEAYCMOTPEHO

Bcero

4.5. KypcoBoe NMpoeKTUpOBaHUE/ BHITOTHEHUE KYPCOBOM PabOThI

Lenb KypcoBoii paboThI:

@dopMHUpOBaHUE MPAKTUUYECKUX HABBIKOB pa3pabOTKW HMH(OPMALIMOHHBIX CUCTEM C
OOJBIIMMH JAaHHBIMU U MOJIETTMPOBaHNE COOCTBEHHOW MarucTepCcKon AMCCEpTaI|H.

YacoB nmpakTUYECKOM MOATOTOBKH: 17

[TpumepHbIe TEMBI 33/1aHUI Ha KYpCOBYIO paboTy mpuBeaeHsl B paszaene 10 PIT/L.




4.6. CamocrosTenpHas paboTa 00yJaronuxcs
Bunel caMocTosiTenbHON paboTHI U €€ TPYAOEMKOCTh IPUBEICHBI B Ta0IHUIIE 7.

Ta6ymumma 7 — Bugsl caMOCTOSTENBHOM pabOTHI M €€ TPYA0EMKOCTh

N Bcero, | Cemectp 3,
Bun camocrostensHoi paboThl
qac qac
1 2 3
W3yueHne TeOpeTHIecKoro Marepuasia
20 20
nucuuriHbl (TO)
Kypcosoe npoekruposanue (KII, KP) 17 17
Pacuetno-rpaduueckue 3aganus (PI'3)
Brmonnaenue pedeparta (P) 17 17
[ToaroroBka K TeKyIieMy KOHTPOJIIO 10 10
ycneBaemoctu (TKVY)
Jowmamrnee 3ananue (J3)
KonTponbusie pabotsl 3a0unnkoB (KP3)
IToaroroBka K MpoOMeEXyTOYHOU 10 10
arrectanuu (I1A)
Bcero: 74 74

5. IlepeueHs y4eOHO-METOAMUECKOTO OOECTIeUeHUs
JUTSL CAMOCTOSITEIBHON paOOThI O0YYArOIIMXCs IO TUCITUTUINHE (MOIYITIO)
Y4eOHO-MeTOAMYECKNE MaTepHalbl IS CaMOCTOSITENBHON paboThl OOYYarOMIMXCS YKa3aHbI B

n.a. /-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX U3TaHUN
[lepedyeHb nevaTHBIX U SJIEKTPOHHBIX Y4eOHBIX M3/IaHUH MpHUBeieH B Tabaule 8.
Tabmmna 8— [lepeyeHp MmeYaTHBIX U DJIEKTPOHHBIX YUEOHBIX M3TaHUI

KonmuectBo OK3CMILULIPOB B

ludp/ oubnmoTexe
bubnuorpapuyeckas ccpuika
URL anpec (KpoMe AIEKTPOHHBIX
AK3EMILISIPOB)

BbbK 32.81 3269 3amsatud A.B. UHTennekTyaibHbli aHanu3 10
JAHHBIX : y4e0. mocobue. — ToMcK :
Wznarensckuit Jlom ToMckoro
roCyIapCTBEHHOTO yHHBepcuTeTa, 2016. — 120
C.

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

store/ebooks/8148 "Uuryunt", : 2016.— 471 c.
004.5 bmom B.C. Mertoabl MHTEIUIEKTYaIbHOTO 20
b71 aHaM3a JJaHHBIX (TakeT nporpaMm Rapid

Miner) : yae6Hoe nocobue / B. C. birom ; C.-
[Tetep6. roc. yH-T a9pOKOCM. TPHOOPOCTPOCHUSI.
- CII6. : U3n-Bo I'VAIL 2018. - 205 ¢. -

ISBN 978-5-8088-1304-5 :

7. TlepedyeHb HIEKTPOHHBIX 00Pa30BATEIBHBIX PECYPCOB
nH(OPMAIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu «HTepHeT»



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

[epeuenn AIIEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB UH(POPMAIIMOHHO-
TEJICKOMMYHHKAMOHHOW ceTH «lHTepHeT», HEOOXOIMMBIX [UIi OCBOCHUS THCIHILINHEI
npuBezieH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATEIBHBIX PECYpPCOB HH(OpPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTh «HTepHET»

URL anpec 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 ITOHATHUA
http://sa.technolog.edu.ru/repository/iad_iadl.pdf UHTEJUIEKTY AJIbHBI AHAJIN3

JAHHBIX,
https://cyberleninka.ru/article/n/data-mining-i-metod-neyronnyh- DATA MINING 1 METOJ] HEMPOHHBIX
setey CETEN
https://processmi.com/blog/process-mining-v-obrazovanii/ IPAKTHUKA UCIIOJIb30BAHU S

MHCTPYMEHTOB JIJIS1 OBHAPYXEHUA

PEJIEBAHTHOUI NMH®OPMAILIMN B

OBPA30OBATEJIbHBIX JTAHHbBIX

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOTO 0OECHEUeHUs, HCIOIB3YEeMOTO TMPH OCYIIECTBICHUN
00pa30BaTeNIbLHOTO MpoLecca MO AUCLUIIUHE.
[lepedeHp UCONIB3yeMOro MPOrPaMMHOTO obecriedeHus npeacranieH B Tadumie 10.

Ta6mmma 10— [Tepeyers mporpaMmMHOTo o0ecrieueHus

Ne i/ HaunmeHnoBaHue

He npenycmorpeno

8.2. Ilepeuenn MH(}OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0NIb3yEeMbIX npu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOoIlecca MO JUCIUILTHHE

[lepeuenr uCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabnuua 11— Ilepeyenp HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

No /1t HaunmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB  MaTepuallbHO-TEXHUYECKOH  0a3bl, HEOOXOIUMOW Uil  OCYIIECTBICHUS
00pa30BaTeILHOTO TpoIiecca Mo TUCIUTUTHHE, TIPECTaBICH B Tabmuiel 2.

Tabnuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKON 0a3bl

Ne HaumeHoBaHMe coCTaBHON 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOHN 0a3bl (pu HEOOXOMMOCTH)
JlucrieiHsIi Kitace 14-06 — 14-11 Jlenc.

MynbTmeauitHas JEKINOHHAS ayTUTOPUS

10. OueHouHbIE cpeACTBA ISl IPOBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CocTaB OIEHOYHBIX CPEIACTBIJIA TPOBEJACHHUS IPOMEKYTOYHOW aTTeCTallun
oOyJaromuxcs Mo AUCHUIUINHE MPUBEACH B Tabnuie 13.
Tabmuma 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIS IPOBEACHHSI IPOMEKYTOTHON aTTeCTaIlNN

‘ Bug HpOMG)KyTO‘-IHOﬁ aTTeCTalluun ‘ HepequL OILICHOYHLIX CPCACTB



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/

HuddepennrpoBanHbIii 3a4€T Cnmcok BOMPOCOB;
TecTtsr;
3amaun.

BrimonHnenue KypcoBoii paboTsl DKcrnepTHas OIleHKa HAa OCHOBE TPeOOBaHUU K
COJIEP’KaHUIO KypCOBOIt paboTsl 1o
JTUCITUTLIINHE.

10.2. B kayecTBe KpUTEpUEB OICHKH YpOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCs MPUMEHseTCsl 5-0ayulpHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCs
100-6amtpHass  mIKajga ~ MOAYJIBHO-PEUTHMHTOBOM  CHCTEMBl  YHUBEpPCUTETa,  IpaBuja
UCTIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmuna 14 —Kpurepun onieHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETCHIIUH

OrieHKa KOMITETEHITUN

XapakreprucTika chopMUPOBAHHBIX KOMITIETCHITHIN
5-0ayuipHad mIKaia PaKTep (bopvmp

— oOyyaromuiicss TiyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBII
MaTepHa;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0OBATEILHO U TPAMOTHO €T0 U3JIaracr;

— ONUPAsCh HA 3HAHUS OCHOBHON W JIOMIOJHHUTEIBHOHN JIUTEPATYPHI,
TECHO MPUBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHSI C MPAKTUICCKON
JESTSIILHOCTHIO HAIPABIICHHS;

— yMeJI0 00OCHOBBIBACT U ApPTYMEHTUPYET BbIIIBUTAEMbIC UM H/ICH,

— JIeJIaeT BBIBOALI H 000OIIECHHUS;

— cBOOOJIHO BJIAJICET CHCTEMOM CIIeMaTN3UPOBAHHBIX TTOHSTHH.

«OTIIMYHO»
(Ga4YTCHO»

— o0yyJarouuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, TpaMOTHO U
[0 CYIIECTBY U3JIaraeT ero, ONupasch Ha 3HAHUS OCHOBHOMU
JTUTEpaTypHl;

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYECKOW JESITEIbHOCTHIO
HallpaBJICHUS;

— apryMEHTUPYET Hay4YHbIE MTOJ0KEHNUS;

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— BIIAJICET CHCTEMOM CTICIIMAIM3UPOBAHHBIX TOHITHH.

«XOPOIIIO)»
«3aYTCHO»

— o0yyaromuiicss YCBOMJI TOJBKO OCHOBHOW MPOrpaMMHBIN MaTepual,
M0 CYIIECTBY M3JIaraeT €ro, ONMpascChb Ha 3HAHUSA TOJBKO OCHOBHOM
JTUTEPaTypHI,

— JIOMYCKaeT HEeCYIIECTBEHHbIE OIMOKH U HETOYHOCTH;

— UCIIBITHIBAET 3aTPYAHEHUsT B MPAKTUYECKOM NPUMEHEHUU 3HAHUU
HaIlpaBJICHUS;

— c1abo apryMeHTHPYET HayIHbIE MTOJI0KEHNUS,

— 3arpynaHsieTcs: B GOpPMYJIUPOBAHUHN BBIBOJOB M 00OOIICHU;

— YaCTHYHO BJIAJEET CUCTEMON CIIeIMAIU3UPOBAHHBIX MOHSITHIA.

«yZIOBJIETBOPUTEITHHOY
«GauTEHO»

— o0yyJaromuiics He YCBOWJI 3HAYUTENbHONW 4YacTH MPOrpaMMHOIO
MaTrepuana;

— JIOTyCKaeT  CYIIECTBEHHbIE  OMMUOKH W  HETOYHOCTH  TIpH
paccMOTpeHHH pobeM B KOHKPETHOM HalpaBlIeHUH,

— MCIIBITHIBAET TPYIHOCTH B MPAKTUYECKOM PUMEHEHNUHN 3HAHUM;

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,

— He QOpMYJIHMPYET BHIBOJAOB U 000OLICHHI.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aYTCHO»

10.3. TumnoBbie KOHTPOJIbHBIC 33aHUS WIIK MHBIE MaTePUAIIBI.
Bormpocs! (3agaun) nms sKk3amMeHa mpeIcTaBlieHbl B Taommie 15.

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




Kon

Ne /i [Tepeuens BonmpocoB (3a1au) 11 IK3aMeHa
HWHJUKATOopa
Y4eOHBIM IIJITAHOM HE MPEyCMOTPEHO
Bormpocsr (3amaun) nis 3avera / qudd. 3adera npeacTaBieHsl B Taduie 16.
Tabmuna 16 — Bonpocs! (3agaun) ans 3adera / qudd. 3adera
No /it [Tepedyens BonpocoB (3a1av) 1yist 3adeta / nudd. 3auera Ko
WHIUKATOpa

1 Vcropust BOSHUKHOBEHHSI TEXHOJIOTHU MHTEIIEKTYalIbHOTO aHaIn3a I1K-6.3.1
JIAHHBIX

2 [MpuunHbl BO3HUKHOBEHHs data Mining u ycioBusi pUMEHEHHs IIK-6.Y.1

3 Knaccudukarys MeTo10B HHTEIUICKTYaJIbHOTO aHAIHM3a JAHHBIX I1K-6.B.1

4 CpaBHHTENBHBIE XaPAKTEPUCTUKU OOBIYHBIX U OOJIBIIMX JaHHBIX I1K-6.3.1

5 TunuyHbIe XapaKTEPUCTUKU UCKYCCTBECHHBIX HEHPOHHBIX CETEH. IIK-6.Y.1
O0pa3 00O A36IKOBON MOJICIIH.

6 OcobeHHOoCTH 3a/1a4M ONITUMU3AlMY, BOSHUKAIOIIEH Ipu 00y4IeHUH I1K-6.B.1
HEHUPOHHBIX CETEH.

7 Metoauku Association rule learning I1K-6.3.1

8 ApXUTEKTypa HEHPOHHOH CEeTH NMPSIMOT0 PacpOCTPaHEHUS I1K-6.V.1

9 Texunonorus Data GRID I1K-6.B.1

10 Meroauku Data fusion and data integration I1K-6.3.1

11 KoruuTnBHas kjacrepusanus I1K-6.V.1

12 Meron Ensemble learning. I1K-6.B.1

13 MexaHu3MBbl U ONIEpaTOpbl TEHETUYECKUX aJITOPUTMOB I1K-6.3.1

14 OcHoBHBIE CBOMCTBaA ceTH Tpanchopmepa I1K-6.V.1

15 OcoOeHHOCTH TeHETHYECKHUX aJITOPUTMOB I1K-6.B.1

16 MeToAMKH paclO3HAaBaHUS M CHHTE3a €CTECTBEHHOTO SI3BIKA. I1K-6.3.1

17 MeTouKn aHaIM3a CBsI3el MEXIY y3JaMH B CETAX. IK-6.Y.1

18 MateMaTruyeckast MoJieib (HOPMaILHOTO HEHPOHa. IT1K-6.B.1

19 HaGop MeToauk ¢ sanemMeHTaMu caMooOydeHus 1Sl peICKa3anus mo- ITK-6.3.1
BEJICHYCCKON MOJEIH MOTPEOUTEIICH.

20 Habop cTaTucTHYecKiX METOIOB IS BEISBICHHUS 3aKOHOMEPHOCTH T1K-6.V.1

21 MeToauKu OLIEHKH HACTPOCHHUHN TOTpeOUTENeH Ha OCHOBKE TEXHOJIOTHH T1K-6.B.1
pacIio3HaBaHMUs €CTECTBEHHOTO S3bIKa YEI0BEKa

22 MeToauku pacrio3HaBaHUs CHTHAJIa Ha JOHE ITyMa ¥ ero JajbHEUIIero IIK-6.3.1
aHaNIM3a.

23 MeToauku Ha OCHOBE TEXHOJIOTHI MallIMHHOTO 00YYCeHMS, TI03BOIITIOIIHE T1K-6.V.1
BBIIBUTH (DyHKIIMOHAJIBHBIE B3aMMOCBSI3U B AHAJIM3UPYEMbIX MacCHBaX
JIAHHBIX.

24 Merouka TeMIOpanbHOM JIOTUKH aHAJIN3a MOBTOPSIOLINXCS C TEUEHUEM T1K-6.B.1
BpPEMEHH ITOCIIeIOBATEIbHOCTEH TaHHBIX.

25 MeToab! rpahu4ecKoro MpeacTaBIeHIs Pe3yIbTaTOB aHATN3a OOJIBIINX I1K-6.3.1
JIAHHBIX B BHJIE AMArpaMM WIM aHUMHPOBAHHBIX H300paXkeHUI

[lepeuenr TeM s KypCOBOTO MPOEKTUPOBAHUSA/BBIIIOJHEHUSI KYypCOBOM pabOThI

MpeJICTaBIeHbI B Ta0nuie 17.

Tabnuna 17 — Ilepeyens TeM Juisi KypcOBOTO IPOEKTUPOBAHMUSI/BBITIOIHEHUS KYPCOBOM pabOThI

Ne ni/m N
KYpPCOBOM pabOTHI

[TpuMepHBIii IepedeHb TeM il KYpCOBOTO MPOEKTUPOBAHUS/BITTOIHEHHS

1 Most uHTeIeKTyanbHas HHPOpMaIMoHHas cucTeMa (MoIesTb OOJIBIIINX

JTAHHBIX MOEU JUCCePTAIIN)

BOHpOCLI AJid IIPOBCACHUA HpOMC)Ky’TO‘IHOI‘/’I arrecralluu B BHUAC TCCTUPOBAHUA

IpeJICTaBICHBI B Ta0wmIe 18.

Tabnuma 18 — [IpumepHBIii TepedeHb BOITPOCOB TSI TECTOB

Ne n/m | ITpriMepHBIii TepeueHb BOIPOCOB ISl TECTOB

Kon




WHIUKATOpa

UT0 Takoe WHTEIUIEKTYaIbHBIN aHAN3 JaHHBIX?

1.

WHTenneKkTyanbHbIN aHAN3 JaHHBIX - ponecc 00paboTKu, aHAIN3a U
MHTEPIIPETALUH JaHHBIX U IPUHATHS 000CHOBAHHBIX PEIICHUH Ha OCHOBE
MOJTy4eHHOH MH(OPMALIUH.

WuTennekTyanbHbIN aHalU3 JaHHBIX - UCIIOJIb30BaHHE CTATHCTHYECKUX
METOJIOB U TEXHOJIOTHH JJIsl U3BJICUCHUSI 3HAHUN U3 JaHHBIX U
MIPOTHO3UPOBAHUS PE3YJILTATOB.

WHTennekTyanbHbIH aHalIU3 JaHHBIX - COBOKYITHOCTh METOZOB M TEXHOJIOT Ui
JUTS aBTOMATH3UPOBAHHON 00pabOTKH MH(GOPMAIINY U BEISBICHUS
B3aMMOCBSI3€H B TAaHHBIX C LIEJIBIO IPUHATHS HAYYHO 000CHOBAaHHBIX
peLeHui.

WHTenneKkTyanbHbIH aHAN3 JaHHBIX - NCIIOJIb30BaHIE KOMIBIOTEPHBIX
TEXHOJIOTHI M METO/IOB [UIS aHAJIN3a OONBIINX 0OBEMOB JJTaHHBIX C LIENBI0
BBIABIICHUSI CKPBITHIX 3aKOHOMEPHOCTEH M MPEACKa3aHNs Oy IyIHUX COOBITHI.

I1K-6.3.1

Kakue ocHOBHBIE IIaru BKJIIOYAET MpOoIECC UHTCIIJICKTYAJIbHOT'O aHaIn3a )IaHHI)IX?

CO0p maHHBIX U3 PA3TMIHBIX HCTOYHHKOB.

ITpenBapuTenbHas 00pabOTKa JaHHBIX, BKIFOYAsi OUYUCTKY, IpeoOpa3oBaHue 1
00BbEANHEHNE TAHHBIX.

[TpuMeHeHne anropuTMOB MAIIMHHOTO OOYYEHHS MITH CTATUCTUYECKIX
MCTOAOB JJIA aHaJIN3a JaHHbIX U BBISIBJICHUA 3aKOHOMepHOCTeﬁ.
Bmyanmaum TMOJIYYCHHBIX PE3YJIbTATOB U UHTEPIIPETAllUA JaHHBIX.
[TpunsaTHE pelieHnid Ha OCHOBE aHaJIM3a JaHHbBIX M pa3padoTKa CTpaTeruu
JAIbHEUIINX JEHCTBUM.

IK-6.Y.1

Kakwuie MeTo1bI HCIIOIB30BATh ISl IPEI00PaOOTKH JaHHBIX Mepe aHATU30M?

OuncTKa JaHHBIX OT BEIOPOCOB U OIIHOOK.

3aroaHeHNE POMYIIEHHBIX 3HAYCHHH.

[IpeoOpa3oBaHue KaTeropHaIbHBIX JaHHBIX B YUCIOBOH (popmar.
VY nanenue 1yOIUKaToB.

MacmrabupoBaHie IPU3HAKOB ISl 00ECTIeYEeHHs X OJMHAKOBOTO
BIIMSTHUSI HA MOJIETIb.

agrwbdE

I1K-6.B.1

Kakwe anropuTMbl MAalImHHOTO O0YYEHUS IPUMEHSIOTCS B HHTSIUICKTYaIbHOM aHaJIH3e
MaHHBIX?

agrwnhE

Jluneiinas perpeccust.
JlepeBbs penieHui.

Merton O6mmKalIInX cocee.
MeTto[1 OTIOpHBIX BEKTOPOB.
Heiiponnsie cetu.

IK-6.3.1

B 4em pasHuIa Mexay HaJ30pHBIM U O€3HAI30pHBIM 00yueHnEM?

1.

2.

Hamzoproe oOyueHme TpeOyeT pa3MedeHHBIX JaHHBIX, B TO BpeMs Kak
0e3Haq30pHOE 00YUCHHE HCITONB3yeT Hepa3MeUeHHbIC TaHHEIC.

Hamzoproe oOydueHme TpeOyeT yauTens, KOTOPHIH MpeIoCcTaBiIsIeT
MIPAaBHUJIBHEIC OTBETHI, B TO BpeMs Kak O€3HAI30pHOEC 00YUCHUE HE HMEET STOrO
THUTIA CTIPAaBOYHOHN HHPOpMAITHH.

B HamzopHOM 00yUE€HUN MOJIENb MBITAETCS MPEICKA3aTh BHIXOIHBIC JTAHHBIE
1o 00yJaronyM MpuMepaM, B TO BpeMsl Kak B 0€3HaA30pHOM O0YUCHHUH
MOJIEITh UINET CKPBITHIE 3aKOHOMEPHOCTH B JAHHBIX 0€3 MPEeI0CTaBICHUS
LIEJIEBBIX OTBETOB.

I[IK-6.Y.1

UTto Takoe KJIACTEPHBIN aHAN3 U KaK OH MPUMEHSETCS B MHTEIUICKTYaIbHOM aHAIN3Ee
JIaHHBIX?

1. KﬂaCTepHLIﬁ aHaJIu3 - 3TO METOA MAIIMHHOT'O 06y‘{€HI/IH, HO3BOJ'I$IIOHIHI>1
TpynmnupoBaTh JAHHBIC 110 CXOKUM XapAKTECPUCTUKAM 0e3 y4deTa 3apaHee
3aJJaHHbIX MCTOK KJIaCCOB.

2. KﬂaCTepHLIﬁ AHaJIN3 UCIIOJb3YETCA B MHTCJUICKTYaJIbHOM aHAJIN3E
JAaHHBIX JJIA 06Hapy)l(€HI/I$I CKPBITBIX I'PYIIT WX MATTEPHOB B TIAHHBIX,
YTO MO3BOJIACT ACJATh BBIBOJbBI O CTPYKTYPEC MaHHBIX U BBIJACIIATH BAXKHBIC

[IK-6.B.1




KJIacTepbl 0OBEKTOB.

3. KiacTepHbIii aHAH3 TOMOTAET UCCIIEIOBATENSIM BEIIEINT CETMEHTHI
JAHHBIX, KOTOPBIE HMEIOT CXOXKHE XapaKTEePUCTHKH, YTO MOXKET OBITh
TTOJIE3HO JJISI CETMEHTAIINH PHIHKA, TIPOBEICHIS aHAIN3a COITMAIbHBIX
ceTel, BEIIBICHUS aHOMAJIMH U IPYTHX 337129 B O0JIACTH aHAH3a
JaHHBIX.

7 Kakue MeToabl HCIOIB30BaTh IS BU3yalln3alliy JaHHBIX B Ipoliecce aHamu3a? I1K-6.3.1

1. wmarpammsl paccesiHus (scatter plots), KOTOpbIE ITO3BOJISIIOT BU3yaIM3UPOBAThH
B3aUMOCBSI3H MEXKY NEPEMEHHBIMH.

2. Jluneiinsle rpaduxu (line charts), ncrons3yemsle Ui OTCIEKUBAHHS
W3MEHEHHH IEPEMEHHBIX BO BPEMEHHU.

3. T'mcrorpamwmsrl (histograms), KOTOpbIe TOMOTAIOT MPEICTABUTE paclpeaeIcHre
JaHHBIX U BBIABUTH OCHOBHBIC IIMKH U XBOCTHI B IaHHBIX.

[K-6.V.1

Kakwue ¢pakTopsl cieyeT yYuThIBaTh IPX BEIOOPE MOJIEIN MAITUHHOTO O0YIeHUS IS

8 KOHKPETHOH 3a/1a4¥ aHAJIN3a JaHHBIX?

1. OOBeM M KauecTBO JAHHEIX: YeM OOJIBIIE U KaUeCTBEHHEE JaHHBIE, TEM
CJIOJKHEE MOJICIIb MOKET OBITh HCIIOJIh30BAHA.

2. Twum 3amauu: B 3aBUCUMOCTH OT 3aJa4d (KJ1acCU(HUKALUS, PErpeccHs,
KJIACTepU3AIMsl U T. 1I.) BBIOMpAETCs MOAXOIIIAs MOAETb.

3. HHrepnpeTHpyeMOCTh: B&XKHO YYUTBIBATh, HACKOJIBKO JIETKO MOYKHO
HUHTEPIIPETHUPOBATh U OOBSACHUTH PE3yIbTaThl MOJCIIH.

9 Kakune MeTpuKH UCTIONB3YIOTCS IS OTICHKH TOYHOCTH MOJIC)IM MammiuHHOTO 00ydenus? | I1K-6.B.1

1. Cpennss kBagparudHas ommoOka (Mean Squared Error, MSE), m3mepsttomast

CpeIHEKBaIPaTUIHOE OTKIIOHEHHE MPECKa3aHHBIX 3HAYCHUH OT

(hakTHUYECKHUX.

TouHOCTh (Accuracy), MoKa3bsIBaOMIast JOTIO MPABUIFHBIX OTBETOB MOJICITH.

3. Jlorapudmuueckas ¢pynkuus noteps (Log Loss), ucnonbsyemast B 3agauax
KJacCU(DUKAIUH [T OLICHKU BEPOSITHOCTHBIX MOJICIICH.

N

10 Kakwue BBI30BBI 1 TIPOOIEMBI MOTYT BOSHUKHYTH IIPU IPOBEACHUH HHTEIUIeKTyanpHoro | I1K-6.3.1
aHaM3a JaHHbBIX?

1. TIpoGmnema OTCYTCTBHS AaHHBIX WM HEIOCTATOYHOTO KOJIMYECTBA JAHHBIX IS
0o0ydeHus HaaJIexKaIel MOJIEIH.

2. TIpobnema nepeoOyueHHsI MOIENH, KOTAA MOAENb CIHIIKOM TOUYHO
MoJICTpanuBaeTcst o 00yJaronye JaHHbIE U TepsieT 00001IatoIyo
CIIOCOOHOCTb.

3. TIpobGnema nHTEpIPETHPYEMOCTH MOJIeIIeH, 0COOCHHO aKTyasbHas IpH
TIPUMEHEHNH CII0XKHBIX aJITOPUTMOB MAIIMHHOTO 00y4YeHNs], HalpuMmep,
HEHUPOHHBIX CETEH.

[lepeueHb TeM KOHTPOJIBHBIX PabOT MO MUCHUIUIMHE OOYYaIOUIUXCS 3a0YHON (OPMBI
oOydeHus1, IpecTaBIeHbI B Ta0muie 19.

Tabmuua 19 — I[lepeueHb KOHTPOJIBHBIX paboOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. MeToquveckrie ~ MaTepUalbl,  ONPEACIAIONIAE  TPOUEAYPHl  OICHUBAHUS
WHAWKATOPOB, XapaKTEpU3YIOUIUX JdTanbl (OPMUPOBAHHUS KOMIIETCHIIUN, COJAEp)KaTcs B
JOKAJIbHBIX HOpMaTUBHBIX akTax [YAII, pernaMeHTUPYIOIIMX TMOPSAIOK H MPOUEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTECTAIlMM O0YyJaroIINXCs
I'VAIL

11. Meroau4eckue yKazaHus Uit 00YJIArOIIUXCS IO OCBOCHUIO TUCITUTLIAHBI




11.1. Meroauueckue yKa3aHus JUIsI OOYYAIOUIMXCS 10 OCBOCHUIO JIEKIIMOHHOTO
MaTepHana (eciu npedycmompeHo yY4eOHbIM NIAHOM N0 OAHHOU OUCYUNTUHE).

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuajna — JIOTMYECKH CTPOHHOE, CHUCTEMHOE,
riyOoOKoe U sICHOE WU3JIOKEeHHMe yueOHoro marepuana. Ha3HaueHune cOBpEeMEHHOM JieKLuu B
paMKax IUCIHMIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(OPMAIUIO 1O TEME, a2 B OCBOCHHH
(GyHAaMEHTaIbHBIX MpoOJEeM JUCUMIUIMHBI, METOJOB HAy4yHOrO I103HAHMS, HOBEHUIIMX
JOCTIDKEHUI Hay4HOH MbIciu. B yueOHOM mporecce JEKIUs BBIMOIHAET METO0JIOTHYECKYIO,
OpraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIUs packpbIBaeT NOHATUIHBIN anmapar
KOHKPETHOW 0oO0nacTH 3HaHusA, €€ MpoOJjeMbl, AaeT IEeNbHOE MPEACTaBICHUE O JAUCIUILIUHE,
IIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUAIIIIMHAMM.

[lnanupyemMble pe3yabTaThl IPH OCBOSHUH 00yYaIOMIMMUCS JIGKIIMOHHOTO MaTepraa;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHUN, YpPOBECHb
KOTOPBIX OIPEIEISIETCS LEIEBOM YCTAHOBKOM K Ka)XK10M KOHKPETHOU TEME;

— TOJIy4€HHE OIbITa TBOPUYECKOM pabOThl COBMECTHO C IPENOJaBaTEIEM;

— pa3BuTHEe HOPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K TNpeAMETy H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— TOsBJIEHHE HEOOXOIMMOT0 HHTEPEca, HEOOXOAMMOTO IS CAMOCTOSTEILHOW PadOTHI;

— TOJy4YyeHUE 3HAHUNW O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
IIPOTHO3€ UX Pa3BUTHsI HA OJIMKaMIIne Tobl;

— HayuyuTbCsl METOJUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJIaBHBIE MBICIU U
IIOJIOKEHUS, IPUXOAUTh K KOHKPETHBIM BBIBOAAM, IOBTOPATH HX B  Pa3iIM4HBIX
(bopMynupoBKax);

— TOJIyueHHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TOHATHH.

JIekuMOHHBI MaTepHall MOXET CONPOBOXKIATbCA JEMOHCTpauuend CIaioB H
UCIOJIb30BAaHUEM DPA3JaTOYHOI0 MaTepualla IpH HPOBEIEHUM KOPOTKHX JTUCKYCCHH 00
0COOEHHOCTSX MPUMEHEHHUS OTJENIbHBIX TEMAaTHK 10 JUCLUIUIMHE.

CrpyKTypa npeiocTaBieHus JEKIIHOHHOI0 MaTepuaa:

- JlexumoHHBI MaTepuan npeAcTaBieH B (QopMme Mpe3eHTaluil JIeKUuH,
pa3MenieHHbIX B Kypce «lVHTemnekTyanbHbI aHalu3 JaHHBIX» B CHCTEME
JucTaHMoHHOro 0oyuenust JIMC,

- JlonmoJHUTENbHBI MaTepuad K KaKIOW JIeKIMH, MPEeACTaBIEHHBIX B (dopMme
daitnoB Word, pa3sMelIeHHbIX B Kypce «MHTeIeKTyanbHBIi aHAIM3 JaHHBIX» B
cucreMe JucTaHimoHHoro ooyuenus JIMC.

11.2. MeTtoauyveckue ykazaHUs JUIsl OOydYaONMUXCSl MO YYacTHIO B CEMHHApax (eciu
npeodycCMOmMpPeHo YueOHbIM NIAHOM NO OAHHOU OUCYUNTIUHE)

OCHOBHOM T1eNBbI0 JUIsI 0O0YYaIOIIerocs SIBIISIETCA CUCTeMAaTu3alus U 0000IIeHe 3HaHu!
no wu3y4aemMou Teme, pasaeny, (QopMupoBaHHE YMeHHs pPabOTaTh C JOMOJHUTEIHHBIMU
HMCTOYHHKAMU HWH(GOPMAIUU, COMOCTABIATh M CpPaBHUBATh TOYKU 3PEHUS, KOHCIEKTUPOBATH
MPOYMTAHHOE, BBICKA3bIBaTh CBOIO TOYKY 3peHUs U T.I. B cooTBercTBUM C Beayulen
JUAAKTHYECKON LENbI0 COJEpKAaHMEM CEeMHHAPCKUX 3aHATUN SIBISAIOTCSA Y3J0Bble, Hauboiee
TPYIOHBIC JUIS TIOHUMAaHHS M YCBOCHHS TEMbI, pa3lieibl AUCHUIUIMHBL Crenuduxoil maHHON
(bopMBbI 3aHATUH SABIISETCS COBMECTHAs paboTa MpemnojgaBaTesis U 00ydarolerocss HaJ peleHuemM
MOCTaBJIIEHHOW MpPOOJeMbl, a IOMCK BEpHOIO OTBETAa CTPOUTCS Ha OCHOBE YEpeJOBAHUS
VHIUBUIYAIBHON M KOJUIEKTUBHOM JEATEIBHOCTH.

[Ipy nDOArOTOBKE K CEMHUHAPCKOMY 3aHATHIO IO TEME MPOCIYLIIAHHOM JIEKIUU
HEOOXOUMO O03HAKOMUTBCS C IUIAHOM €ro IPOBEIEHHUs, C JIMTEpPaTypoil M HayYHBIMU
MyOIHKAIUSMU TI0 TEME CEMUHApA.

11.3. Metoauueckue ykazaHUs UIsi OOYYaIOIMIUXCS TO TPOXOXKACHUIO MPAKTUUYECKUX
3aHATHH (eciu npedycMOmpeHo YueOHbIM NIAHOM N0 OAHHOU OUCYUNIUHe)



[IpakTuyeckoe 3aHATHE SIBISETCS OAHOM M3 OCHOBHBIX (DOPM OpraHU3alMH Y4eOHOTO
npoliecca, 3aKIYaroiascs B BBITOJHEHUH 00y4aroLIMMHUCS 10T pyKOBOJICTBOM IpENoiaBaTels
KOMITJIEKCAa YYEOHBIX 3aJaHUN C LENbI0 YCBOCHHS HAyYHO-TEOPETUYECKHX OCHOB Yy4eOHOU
JUCLUIUIMHBL, TPUOOPETEHNs] YMEHUN M HaBBIKOB, OIbITa TBOPUYECKOM JEeSTEIbHOCTH.

]_IGJIBIO IMPAKTUYCCKOI'0 3aHATUA IJIA 06yqa10meroc;1 SABJIICTCS NPUBUTUC O6y‘-IaIOH_[I/IMC$I
YMEHMU U HAaBBIKOB MPAKTUYECKOM NEATENBHOCTH 110 U3y4aeMOU JUCLUILINHE.

[Tnanupyemble pe3yabTaThl IPH OCBOSHUH 00yUYaIOMIMMCS PAKTUIECKUX 3aHATHI:

— 3aKpeluvieHue, yriayOlieHue, pacIlUpeHUe M JeTalu3alys 3HaHUA I[pU peleHHH
KOHKPETHBIX 3a7a4;

— pa3BUTHE I[I03HABAaTEJbHBIX CIHOCOOHOCTEH, CaMOCTOSTENbHOCTH  MBIIUIEHUS,
TBOPYECKON aKTUBHOCTH;

— OBJIAJCHHE HOBBIMH METOJAaMH M METOJUKAMH H3y4YCHUS KOHKPETHOW y4ueOHOM
JOUCLIAILINHBI,

— BbIpa0OTKa CIOCOOHOCTH JIOTMYECKOTO OCMBICIEHUS! IOJIYYEHHBIX 3HAHUM U1
BBITIOJIHEHMS 3a/1aHNN;

— ofecrieueHue palMOHAIBLHOTO COYETAaHUsl KOJJIEKTUBHOM M MHAMBHUIYaIbHON (popm
00y4eHwUsI.

11.4. Metoauueckue Yyka3aHusl A7 OOydYarolUXCsl MO BBIIMOJHEHUIO J1a00paTOPHBIX
paboT (ecau npedycmompero yueOHbIM NAAHOM NO OAHHOU OUCYUNIUHE)

B xone BeimonHeHus m1aboOpaTOpHBIX pPadOT OOydYalOMIMKCS MAOKEH YIIyOUTh H
3aKpenuTh 3HAHUS, NPAKTUYECKUE HABBIKH, OBJIAJIETh COBPEMEHHOW METOIUKOW M TEXHUKOU
SKCIIEPUMEHTa B COOTBETCTBHHM C KBaJIHU(UKAUOHHON XapaKTEPUCTHUKON 0O0yJaromerocs.
Boinonnenue nabopaTopHbIX pabOT COCTOUT U3 AKCIEPUMEHTAIbHO-IIPAKTUYECKOM, pacueTHO-
AHATUTUYECKON YacTei U KOHTPOJIbHBIX MEPOIIPUSITHIA.

BoeinonHenue nabopaTopHbIX padOT 00ydarOIMMCS SIBJISETCS HEOTHEMJIEMOM YacThIO
U3y4eHHs] JUCLMIUIMHBI, OIpenenseMoil y4yeOHbIM IUIAaHOM, U OTHOCHUTCS K CpEICTBaM,
00eCTIeYNBAIOIINM PEIICHUE CIIeTYIOIUX OCHOBHBIX 33/1a4 00yJaromerocs:

— TIpHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMsS IMPOLECCOB, SBIEHUH U  OOBEKTOB,
M3y4aeMbIX B paMKaxX JaHHOW TUCIUILINHBL,

— 3aKpeIUIeHHe, pa3BUTHE W JICTAIM3alUs TEOPETHYECKUX 3HAHWH, MOJYYCHHBIX Ha
JCKITHSIX;

— ToJIyueHHe HOBOM MH(OpMAIMH [0 N3y4aeMOH TUCIUIIHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboTel ¢ 1a00paTOpHBIM
000pyTI0BaHUEM U TPUOOPAMH.

3ajilaHue ¥ TpeObOBaHUs K MPOBEICHUIO J1a00paTOPHBIX paboT
IIpencrasnensl Ha cTpaHule Kypcea B https://Ims.guap.ru/new/course/view.php?id=181.

Crpykrypa u hopMa oTueTa 0 1a0opaTopHOM paboTe
[IpencraBiensl Ha CTpaHUIle Kypca B https:/Ims.guap.ru/new/course/view.php?id=181.

TpeboBanust k ohopMIIEHUIO OTYETa O JJabopaTopHOU padoTe
IIpencrasnensl Ha cTpaHule Kypcea B https://Ims.guap.ru/new/course/view.php?id=181.

11.5. Meroauueckue yka3aHus [UIs OOYYaIOUIMXCS IO IMPOXOXKIECHHIO KYpPCOBOTO
MIPOEKTUPOBAHHUS/BBIITOJIHEHUS KYpPCOBOM pabOThI

KypcoBoii npoexT/ paboTa IpoBOAUTCS € LENbI0 (POPMUPOBAHUS y 0OYUAIOLIUXCS OIbITA
KOMILIEKCHOTO PEIICHUsI KOHKPETHBIX 337124 MPO(ECCHOHATBHOMN NeSTeTbHOCTH.

KypcoBoii npoekt/ paboTta mo3BosseT o0yyaromeMycs:


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

— TMpHOOpeTeHHE HAaBBIKOB HCCIECIOBaHMS IMPOIECCOB, SBIEHUH U  OOBEKTOB,
M3Yy4aeMbIX B paMKaX JaHHOU JUCLUIUINHBL

— 3aKpeIUIeHHEe, Pa3BUTHE U JeTalu3alls TEOPETUYECKUX 3HAHUN, MOJYyYEHHBIX Ha
JIEKIIMSIX;

— TOJy4YeHHe HOBOM MH(OpPMALMU 110 U3y4aeMON AUCIUILIUHE;

— npuoOpeTeHHe HaBBIKOB CaMOCTOSTENbHONM paboThl ¢  MH(OPMAaLUOHHBIMU
HMCTOYHHUKAMU.

Crpykrypa u hopmMa NosICHUTEILHON 3aUCKU
[IpencraBnensl Ha CTpaHULIE Kypca B https:/Ims.guap.ru/new/course/view.php?id=181.

TpeGoBanust kK 0HOPMIICHUIO TOSICHUTEIBHOW 3aIMUCKH
[IpencraBiensl Ha CTpaHUIIe Kypca B https:/Ims.guap.ru/new/course/view.php?id=181.

11.6. Meroauueckue yKazaHus JUIsi OOYyJaIOMIMXCS MO MPOXO0XKICHHIO CAMOCTOSTEIHLHON
paboThI

B xone BbINOMHEHUSI CaMOCTOSITEIBHOM pabOThI, 00yJaroUIuiicss BBINOIHAET paboTy IO
3aJJaHUI0 M TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HernocpeiCTBEHHOIo
y4acTusl.

Jns oOywaromuxcst 1mo 3aoyHod (opme OOydeHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOJIBHYIO paldoTYy.

B mnpouecce BBIMOMHEHHUSI CaMOCTOSITENIbHONW paboThl, y oOydaromierocss (popMHpyeTcs
1enecoo0pa3sHoe IIaHUPOBaHUE Pabovero BpEMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBbIKM B YCBOGHHWU U CHUCTEMaTH3alMM MPUOOpETaeMbIX 3HAHUN, 00ECHEeUMBACT BBICOKHM
YPOBEHb YCIIEBAEMOCTH B TepuOJ OOydYeHHs, IIOMOTAeT IIOJYYUTh HABBIKH TTOBBIIICHHS
npo¢eCCHOHATIBHOIO YPOBHS.

MetoauyeckumMi ~ MaTepuaiaMM,  HalpaB/SIIOIIMMH  CAMOCTOSATENIBHYIO  paloTy
00y4aroIUX CSSIBIISIOTCS:

— y4eOHO-METOJMYECKUN MaTepua Mo JUCIUIUIMHE MPEJICTAaBICH B DICKTPOHHOM BHUJIE
Ha CTpaHMIle Kypca https:/Ims.guap.ru/new/course/view.php?id=84,

11.7. MeTtoauueckue yKazaHus [UIsl OOYyYaroIIMXCS IO MPOXOXKACHUIO TEKYIIEro
KOHTPOJI YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTH NPENYCMaTpUBAET KOHTPOJb KayeCTBAa 3HAHUU
00yYaroImuxcsi, OCyLIECTBISEMOI0 B TEUEHUE CeMecTpa C ILIeJbI0 OLCHMBAHUS X0Jla OCBOEHUS
JTUCIUIUIAHBI.

JU1d mpoBeieHNs TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH HaM KaXI0M JIEKIIMOHHOM 3aHATHU
BbIensieTcs 10 10 MUHYT, a TakkKe KOHTPOJIb YCIIEBAaEMOCTH MPOBOJUTCS MpH NpuémMe pedepara
U J1ab0paTopHBIX paboT. Pe3ynbTaThl TEKYIIEro KOHTPOJS YCIIEBAEMOCTH YUMTBIBAIOTCS MPHU
MIPOBECHUH MPOMEKYTOUYHOM ATTECTALINH.

11.8. Mertoanueckue ykazaHHs IJIsi OOYYAIOUIUXCS 10 MPOXOXKACHUIO MMPOMEKYTOTHOM
aTTECTALIUH.

[Ipomexyrounas  artectauus  oOydarloluxcsi — NpeAycMaTpUBAaeT  OLICHUBAHHE
IPOMEXYTOUHBIX M OKOHYATENIbHBIX PE3yJbTaTOB 00ydeHus no aucuuruiiHe. OHa BKIIIOYAeT B
ceos:

— 1uddepeHIpPOBaHHbIM 3aueT — 93T0 (opMa OLEHKHM 3HaHUM, IOJy4YeHHBIX
00yYaromuMcs pU U3YYEeHUHU TUCIMILIMHBI, IPU BBIOJHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, Hay4uHO-HCCIIE0BATENbCKUX PA0OT U MPOXOKICHUH MPAKTUK C aTTECTAlMOHHON OLIEHKOMN
«OTJIIMYHOY, «XOPOLIO», «yIOBIETBOPUTEIBHOY, «HEYI0BIETBOPUTEIBLHO.


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=84
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