MUHUCTEPCTBO HAYKHU M BBICIIEI' O OBPA3OBAHWSI POCCUMCKOH
OEJIEPATIMU
deneparTbHOe rocy1apecTBEHHOE aBTOHOMHOE 00PA30BATEIILHOE YIPEXIEHUE BICIIETQ
obpaszoBaHus
"CAHKT-TIETEPBYPI'CKHAU I'OCY JIAPCTBEHHBIA YHUBEPCUTET
ADPOKOCMHYECKOI'O I[TPUBOPOCTPOEHM A"

Kadeupa Ne 82

YTBEPXJAIO
PykosoauTens 00pa3oBaTeIbHON IPOrPaMMBI

A5 1 ,npod

JInct cormacoBaHust paboueii (1porpaMMbl AUCUKTIHHbI

(IOJDKHOCTD, y4. CTENeHb, 3Batune) (noanncy! nara) (MHUUHAIBL, haMuius)

ITporpammy cocTasui (a) )
.Y /4
Jou, K.T H @ B.C. biitom
Va

IIporpamma oj100peHa Ha 3acenannu kadeapst Ne 82

«13» despans 2025 r, npotokon Ne 6

(A0TKAOCTD. V4. CTCNCHB, 3BAHHC)

A.C bynaros

7 )

_/7/”%
3aBeayrolin Kageapon Ne 82 7 77
JU3.H.,Ipod) /N /3 A.C. Bynaros
(yu. crenes, 38aHue) § (nbnnucek, nara) (MHUUManL! . hamunus)

3amectutens aupekropa uHcTuTyTa Ne8 1o Meroanyeckoii pabore

JIOI. K .9 H. JIOIL JIB. Pynakosa

(no:u[gu;s)/
«20» despans 2025 T

PABOYASI [TPOI'PAMMA JIMCLIMITUIMHBI

((I/IHTCJIHCKTyaHbeIﬁ AHAJIW3 JaHHBIX»
(HauMCHOBAHME AHCUMITTHHbI)

Kon HanpasyieHus noarotToBku/
HHatp i 09.03.03
CHEeHAIBHOCTH

HaumenoBanue HarpaBJIEHUs

[Tpuknannas unpopmarrka
TIOArOTOBKH/ CHENHATEHOCTH

HaumeHoBanue UnTennexkryansHble HHGOPMALMOHHEIE CHCTEMBI U
HarpaBJICHHOCTH TEXHONOTHH
dopma 00ydeHus 3a04Has
["oxt npuema 2025

Cauxr-Tlerep6ypr— 2025

\ _ﬂ
(IODKHOCTD, y4. CTENeHb, 3BaHUe) Mzb, nata) (MHRUHATLL, aMunus)



AHHOTAaINA

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

JlycuuniuHa HalleJgeHa Ha (JOPMUPOBAHUE Y BBIMTYCKHUKA CIIEIYIOIIUX KOMIIETEHIINH:

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

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

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

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

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

SI3bIK 00y4YEeHHS 110 TUCHUTUITMHE KPYCCKUH »



1. Tlepeyensb mIaHUPYEMbIX PE3YIbTATOB 00YUEHHUS MO JUCLUIUIMHE

1.1. Ienu npenogaBaHus TUCIUTUIMHBI

dopMupoBaHUE TPEACTaBICHUS O THUMAxX 3ajad, BO3HUKAIOIIUX B o0xacTu
MHTEJUIEKTYaJIbHOT0 aHanu3a AanHbix (Data Mining) 1 MeToax X pemeHus, KOTOPbIe TOMOTYT
CTyJIEHTaM BBISBJIATH, (POpMain30BaTh M YCHEIIHO peIlaTh MpaKTHUYECKHWE 3aJaud aHalu3a
JTAHHBIX, BO3HUKAIOIIHE B MIPOIEcce UX MPOPECCHOHATBHOMN NesTeTbHOCTH.

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

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

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

Tabmuna 1 — Ilepeyenb KOMITETEHIIUI 1 MHIUKATOPOB UX JOCTHKCHHUS

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

2. Mecro qucuuiuinHbl B cTpykrype Ol
JucuumnirHa MoxeT 6a3MpoBaThCs Ha 3HAHUSIX, paHee MPUOOPETEHHBIX 00yYarOIUMUCS
IPU U3YYEHHUHU CIENYIOIMIMNX AUCIUTIINH:
-~ «OCHOBBI HHTEJUIEKTYaJIbHOTO aHAJIN3a»,

- «MeTtonbl 06pabOTKH OOJIBIINX JAHHBIX)
- «HMHTemnekTyanbHble HHPOPMAIIMOHHBIE CUCTEMBD»

3HaHMsI, TOJyYEHHBIE NIPU W3YYEHHH MaTepuana JaHHOW AMCLMILUIMHBI, UMEIOT Kak
CaMOCTOSITENIbHOE 3HAYE€HUE, TAK U MOTYT MCIIOJIb30BaThCsl IPU U3YUYEHUU IPYTUX JUCIUILINH!
- IloaroroBke BHITYCKHOM KBaIH(PHUKAITMOHHOMN pabOThI

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

Ta6muma 2 — O0BeM U TPYT0EMKOCTh TUCITUATIITNHBI

TpynoeMKocTh 1o
Bun yaeGHO# paboThI Bcero cemecTpam
Nel0O




1 2 3

Oowan mpyooemKocmup OUCUUNTIUHDL, 4/ 144 4/ 144
3E/ (4ac)
H3 nux yacoe npaxmuueckoil no020moeKu 16 16
Ayoumopnuie 3anamus, BCETo 4ac. 24 24
B TOM YHCJIE:

nexuuu (JI), (gac) 8 8

npaktuueckue/cemunapckue 3ansatus (I113), 3 3

(gac)

nabopatopHbie padotsl (JIP), (dac) 8 8

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

9K3aMeH, (4ac) 9 9
Camocmosamenvnas paboma, Bcero (4ac) 111 111
Buo npomesicymounoi ammecmayuu: 3a4er,
mubd. 3auer, sk3amen (3auer, Hudd. 3auy, OK3. OK3.
OK3.*%¥)

£ v
[Ipumeuanue: *KaHINIATCKH PK3aMeH

4. ConepxaHue TUCHUTITAHBI
4.1. Pacnpenenenue TpyI0€MKOCTU JUCIUILIMHEI IO pa3jiesiaM ¥ BUAaM 3aHSATUH.
Pa3nensbl, TeMbl AUCHUIIIMHBI U KX TPYAOEMKOCTh MPUBECHBI B TabmuIe 3.

Tabmuua 3 — Pa3aensl, TeMbI AUCHUIUIMHBL, HX TPYAOEMKOCTh

Paznensl, TeMBI AUCITUTLTIHEL Jlexwmn | 113 (C3) | JIP KII CPC
’ (gac) (gac) (gac) (gac) (gac)
Cemectp 10

Pazpnen 1. IlonaTre MHTENIEKTYaIbHOTO aHATIN3A
nanubix (MAJD). 2 2 2 16
Tema 1.1. OcHoBHEBIC cBOlcTBa U MeToABI A

Paznen 2. Opranuzanusi cCuCTeM XpaHEHHS TaHHBIX
U 3HAHWM.

Tema 2.1. [IpobGaema GONBIINX JAHHBIX U
OpraHu3aIys uX XpaHCHUs 2 2 2 35
Tema 2.2. IIpeameTHOE ((haKTyasIbHOE) H
npo6sieMHOe (OTeparmoHHOe) 3HAHUS.
Tewma 2.3. Meronbl IpeicTaBICHNs 3HAHU.

Pasnien 3. MeToibl MHTEIIEKTYaIbHOIO aHAIN3a
JIaHHBIX.

Tema 3.1. PaccyxneHus Ha OCHOBE JeNyKLUHY,
WHIYKIIAW, aHAJIOTHU. ABTOMaTHIECKOE
JIOKa3aTelIbCTBO TEOPEM.

Tema 3.2. 3Bineuenne 3HaHUM U3 JaHHBIX. MeTOI 4 4 4 60
JIEPEBBEB PELICHUI.

Tema 3.3. H3Bineuenne 3HaHUN U3 JaHHBIX. MeTOI
perpeccuid.

Tema 3.4. U3Bneuenne 3HaHui U3 JaHHBIX. MeTox
HEHWPOHHBIX CETEM.

Htoro B cemecTpe: 8 8 8 111

HUrtoro 8 8 8 0 111




IIpakTHyeckass MOATOTOBKA 3aKJIIOYAacTCd B HENOCPEACTBEHHOM  BBIIIOJHEHHUH
00y4aroImuMUCS OTIPEIeIICHHBIX TPYIOBBIX (PYHKIIUH, CBA3aHHBIX C Oynymeil mpodeccuoHaIbHON
JEATEIbHOCTBIO.

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

Tabmuna 4 — CopeprkaHue pa3AeiioB ¥ TEM JIGKIIMOHHOTO IIHUKJIIA

Howmep paznena HasBanue u conepxanue pa3aeinoB U TEM JEKIIMOHHBIX 3aHATHN
1 [TonsTre nHTENNEKTYanbHOTO aHanu3a qauubix (MA /).
Tema 1.1. OcHoBHBIE CBOMCTBA U MeToABI A,
2 Opranu3zanus CUCTEM XpaHEHUs JAHHBIX U 3HAHUM.
Tema 2.1. [Ipo6iiema GONBIINX TaHHBIX U OPTaHU3ALUS UX
XpaHEeHHUs

Tema 2.2. [IpenmeTHOE ((hakTyaIbHOE) ¥ TPOOIEMHOE
(omepanroHHOE) 3HAHMUSI.
Tema 2.3. MeToapl pe/IcTaBICHUS 3HAHUH .

3 MeToabl UHTEIIEKTYaIbHOTO aHaIM3a JaHHbIX.

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

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

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

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHATH
Tembl MpakTUYECKUX 3aHATHIA U UX TPYIOEMKOCTh MPUBECHBI B TAOIHIIE 5.

Tabnuna 5 — [IpakTrueckue 3aHITUS U UX TPYJIOEMKOCTh

W3 Hux Ne
Ne | Tembl npakTnueckux | ®OpMbl IPAKTUYECKHUX | TpPYAOEMKOCTh, |PaKTUYECKOM | pazjiena
/I 3aHATUN 3aHATUN (gac) MTOATOTOBKH, | AUCITATI
(gac) JINHBI
Cemectp 10
1 | Tema 1.1. OcHOoBHBIE Cemunap 2 2 1
CBOMCTBA U METO/IBI
A
2 Tema 2.3. Metozs! Cemunap 2 2 2
HpeCTaBICHUS
3HAaHNUU
3 Mertosl CemuHap 4 4 3
HUHTCJUJICKTYaJIbHOT'O
aHalin3a JaHHBIX.
Bcero 8

4.4. JlabopatopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATUN U UX TPYJAOEMKOCTb MTPUBEICHBI B TaOIHIIE 6.

Ta6muia 6 — JlaGopaTopHbIe 3aHATUS U UX TPYTOEMKOCTb

Ne TpynoeMkocTs, N3 aux Ne
HaunmenoBanue 1a60paTopHBIX padoT .
/i (gac) IIPaKTUYECKON | paszena




MOATOTOBKH, | JUCILIMII
(uac) JIMHBI
Cemectp 1

1 | Meton npeacraBneHus 3Hanui B makete Rapid 2 2
Miner.

2 | MeToapl CTaTUCTHUECKOrO aHAJIU3a JaHHBIX. 2 2
Perpeccus

3 | Meroast UA/l. [lepeBbsi NpUHATUS pEIICHUI 2 3

4 | Meronst UA /. MeTon HEHPOHHBIX CEeTe 2 3

Bcero 8

4.5. KypcoBoe mpoeKTUpOBaHKe/ BBIMOJIHEHUE KyPCOBOM pabOThI

Y4eOHbIM MJIaHOM HE TPEyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00y4yaromxcs

Bunbr caMocTosiTenbHON paboThI U €€ TPYJI0EMKOCTh IPUBEACHBI B Ta0uiie 7.

Tabmuua 7 — Buasl caMocTosITeIbHON paboTHI U €€ TPYIOEMKOCTh

o Bcero, | Cemectp 10,
Bua camocTositenbHOM paboThI
qac qac
1 2 3

N3y4eHne TeOpeTUUECKOro Marepuaia 20 20
muctuminHel (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3aganus (PI'3)
Beimonuenue pedepara (P) 37 37
IToaroToBKa K TEKYyIIEMY KOHTPOJIIO 10 10
ycneBaemoctu (TKVY)
Homamnee 3ampanue (/3)
KonTponbubie padoTsl 3a04HnkoB (KP3) 34 34
IToaroroBka K MpOMEKYTOYHOU 10 10
attectanuu (I1A)

Bcero: 111 111

5. Tlepeuenb yueOHO-METOIUIECKOTO OOECTICUCHUS
JUTSL CAMOCTOSITENIbHOM paOO0ThI 00YJArOIINUXCS IO AUCHHUTUIIHNHE (MOIYITIO)
Y4eOHO-METOAMUECKHE MAaTepUaNbl Il CAMOCTOATEIbHOM pabOThl OOy4aromMXCcs yKa3aHbI B

ma. 7-11.

6. IlepedeHp MeyaTHBIX U JIEKTPOHHBIX YUEOHBIX W3JaHUN
[lepeueHp neyaTHBIX U AJIEKTPOHHBIX YU€OHBIX U3aHUN TpUBENIEH B Ta0uie 8.

Tabnuna 8— [lepeueHb neyaTHBIX U AIEKTPOHHBIX YUEOHBIX U3JaHUN

HIudp/
URL anpec

buGnuorpaduueckas ccplika

KomiuectBo 3K3eMILISIpOB B
OoubmmoTeke
(KpoMe AIIEKTPOHHBIX
AK3EMILISIPOB)

BBK 32.81 3269 3amsatuH A.B. HTenneKkTyanpHbli aHATH3

10




JAHHBIX : y4e0. mocodue. — ToOMCK :
Wznarensckuit Jlom TomMckoro
roCyIapCTBEHHOTO yHUBepcuTera, 2016. — 120
c

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

store/ebooks/8148 "UaTynt", : 2016.— 471 c.
004.5 bmom B.C.  MeToab!l HHTEIEKTyalIbHOTO 20
b71 aHanM3a JaHHBIX (TakeT nmporpamm Rapid

Miner) : yae6Hoe nocobue / B. C. birom ; C.-
[TeTepb. roc. yH-T a3pOKOCM. IPHOOPOCTPOCHHSI.
- CII6. : Usn-Bo I'YAIL 2018. - 205 c. -

ISBN 978-5-8088-1304-5 :

7. IlepedyeHb 3JIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
UH(POPMALMOHHO-TEIEKOMMYHUKAITMOHHOU ceTH «IHTepHeT»
Ilepeuenn AJIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB UH(POPMALIMOHHO-
TEJIEKOMMYHUKaMOHHONU ceTu «MHTepHeT», HEOOXOAUMBIX JUIsl OCBOEHUS JIUCLUIUIMHBI
npuBezieH B Tabnuue 9.

Tabmuma 9 — IlepeyeHb SJIEKTPOHHBIX 00pPa30BaTENbHBIX PECYpPCcOB HH(GOPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHET»

URL agpec 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 I[TOHATUA
http://sa.technolog.edu.ru/repository/iad_iadl.pdf UHTEJUIEKTY AJIbHBIA AHAJIN3

JAHHBIX,
https://cyberleninka.ru/article/n/data-mining-i-metod-neyronnyh- DATA MINING 1 METO/] HEUPOHHBIX
setey CETEH
https://processmi.com/blog/process-mining-v-obrazovanii/ IMTPAKTHUKA UCITIOJIb3OBAHUA

NHCTPYMEHTOB JJI51 OBHAPYXXEHU A

PEJIEBAHTHOI UHOOPMALIMU B

OBPA3OBATEJIbHBIX TAHHBIX

8. Ilepeuenb HHPOPMALIMOHHBIX TEXHOIOTUI
8.1. Ilepedyenp mnporpaMMHOro obecreueHus, UCIOJIb3YyeMOIro IpH OCYIECTBICHUH
00pa30oBaTeNLHOTO Mpoliecca MO AUCHUIIIUHE.
[lepeueHp UCOIB3yEMOI0 MPOrPaMMHOT0 obecrieueHus npezacrasieH B Tadnuue 10.

Ta6muma 10— [lepedenp mporpaMMHOTO 0OeCTIeueHUs

Ne i/t HaumenoBauue

He npenycmotpeno

8.2. Ilepeuenn 1H(pOpPMAIIMOHHO-CIIPAaBOYHBIX CUCTEM,HCITIOJIb3yEMBIX IpH
OCYILECTBIIEHMH 00pa30BaTEIBbHOTO MPOLEecca MO AUCHUIUINHE

[lepeuens ncnonb3yeMbIX HHPOPMAITHOHHO-CIPABOYHBIX CUCTEM IIPEJICTABICH B TaOIUIIE
11.

Tabnuna 11— Ilepedyenp nHGOPMALIMOHHO-CIIPABOYHBIX CUCTEM

Ne /it HaumeHoBaHue

He npenycmorpeno

9. MarepuanbHO-TEXHUUYECKas Oa3a



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/

CoctaB  MaTepuaabHO-TEXHMUYECKOM  0a3bl, HEOOXOAMMOH Ml  OCYIIECTBJICHHS
00pa3zoBaTesbHOIO Mpoliecca Mo JUCHUIUIMHE, MpeCTaBIeH B Tabiuiel2.

Ta6muma 12 — CoctaB MaTepualbHO-TEXHUUECKOU 0a3bl

No HaumeHnoBanue coctaBHOM YacTh Howmep ayautopuun
/I MaTepHaTbHO-TEXHUYECKOMN 0a3bl (ipu HEOOXOTMMOCTH )
1 | JlucruieiiHbpINA Kiacc 14-06 — 14-11 Jlenc.

2 MynsTumMeauiiHas JICKUMOHHAS Ay AUTOPUS

10. OueHouHble cpencTBa AJisl IPOBEACHHUS MPOMEKYTOYHOM aTTeCTallu|
10.1. CocTaB OLEHOYHBIX CPEACTBIUISL IPOBEACHUS IPOMEXYTOUHOW aTTECTalUU
00ydJaronuxcs mo IMCUUTIMHE TPUBEeH B Tadymie 13.
Tabnuna 13 — CocTaB OLIEHOUHBIX CPEJICTB AJIsl IPOBEACHUS IPOMEXKYTOUHOMN aTTeCTalluu

Bua npomexyTo4HOM aTTecTaluu IlepedyeHb OLIEHOYHBIX CPEACTB
OK3aMeH Cnucok BOIIPOCOB K 9K3aMEHY;
DK3aMeHalMOHHbIE OUJIETHI;
3amauu;
TecTsl.

10.2. B kauecTBe KpHUTEpPHEB OLEHKHM YPOBHS C(HOPMHPOBAHHOCTH (OCBOCHHUS)
KOMIIETEHIINIA OOYYalOUIMMHCS TPUMEHSETCS S-0ajulbHasi MIKaJla OIEHKA C(HOPMUPOBAHHOCTH
KOMIIETEHIINH, KoTopas puBejeHa B Tabinuue 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCA
100-6ammpHas mKaia MOIyJIbHO-PEUTHHTOBOM CUCTEMBI Y HUBEPCHUTETA, IIPABUIIA HCIIOIB30BAHHS
KOTOPOM, YCTaHOBJIEHBI COOTBETCTBYIOLUM JIOKaJIbHBIM HOpMaTUBHBEIM akToM 'Y AIL
Tabnuna 14 —Kpurepuu olieHKH ypoBHSI CPOPMUPOBAHHOCTH KOMIIETEHIIHM

Or11eHKa KOMIIETEHITA T

Xapaktepructuka cdo BaHHBIX K 7
5-0ayUIbHA IIKAJIA PAKTEP (opmmposan OMIIETEHIINH

— oOyyaromuiicss TayOOKO M BCECTOPOHHE YCBOWJI IPOTPaMMHBIN
MaTepHal;

— YBEpPEHHO, JIOTHYHO, TIOCIIEI0BATEIFHO ¥ TPAMOTHO €T0 M3JIaracT;

— OMHUpasiCh Ha 3HAHHUS OCHOBHOM W JIOTIOJTHUTEIHHOW IUTEPATYpPHI,
TECHO MPUBSI3bIBAET YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C MTPAKTUIECKON
JESITEIILHOCTHIO HAIPABJICHIS;

— yMeno 00OCHOBBIBAET U APTYMEHTHUPYET BBIIBUTAEMbIEC UM UJIEH,

— JIeJIaeT BBIBOIBI M OOOOIIEHNS;

— cBOOOJIHO BIAJICeT CUCTEMOM CIEIIMATU3UPOBAHHBIX TTOHATHH.

KOTIIUYHO»
BavYTCHO»

— o0yyaroIuiicss TBEPI0 YCBOMI MPOTPaMMHBINA MaTepHal, TPaMOTHO U
IO CYIIECTBY M3JIaraeT ero, OMupasich Ha 3HaHUsI OCHOBHOM JTUTEPATYPHI,
— HE JIOMYCKaeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBAaCT YCBOCHHBIC 3HAHUS C MPAKTHYCCKOH JCSITEIHLHOCTHIO
HaTPaBJICHUS;

— apTyMEHTUPYET HAYYIHBIC ITOJIOKCHUS;

— JIeJIaeT BBIBOIBI M OOOOIIEHNUS;

— BJIaJICET CUCTEMOM CIeIIMATM3UPOBAHHBIX MTOHSITHH.

«XOpo1mo»
«GBadYTCHO»

— o0yyaromuiicss YCBOMJI TOJIBKO OCHOBHOW IpPOrpaMMHBIA MaTepua,
[0 CYHIECTBY M3JIaraeT €ro, OMMpascCh HA 3HAHUSA TOJIBKO OCHOBHOMU
«yIOBJIIETBOPUTEIILHOY» | JTUTEPATYPHI;

«3aYTCHO» — JIONyCKaeT HeCYIECTBEHHbIE OIIMOKH U HETOYHOCTH;
— UCIBITBIBACT 3aTPYAHEHUS B IPAKTHUYECKOM IIPUMEHEHHUM 3HAHUHI
HaIpaBJICHHUS;




OrieHKa KOMIIETEHITN T

5-OarutbHad IIKaIa

XapaxrepucTrka c(hOpMUPOBAHHBIX KOMITETEHLIHIA

— cJ1a00 apryMEeHTHPYET HayIHbIC TIOJ0KCHUS;
— 3aTpynHsIeTcs B GOPMYITUPOBAHUH BBIBOJIOB M OOOOIICHHMIA;
— YaCTUYHO BJIAJEET CUCTEMON CIENUAaIN3UPOBAHHBIX TTOHITHH.

«HCYHOBJICTBOPUTCIIBHO»,
HEC 3a4YTCHO»

— 00y4Jaromuiicss He yCBOWJI 3HAYUTEIHLHOW YacCTH MPOTPAMMHOIO
Marepuana;

— JIONYCKaeT  CYIICCTBEHHBIE  OMMUOKM W  HETOYHOCTH  IIPH
paccMOTpeHHH IPoOJIeM B KOHKPETHOM HalpaBJICHUH,

— MCIIBITBIBACT TPYJHOCTH B TIPAKTUYECKOM ITPUMEHCHUH 3HAHUH;

— HE MOXET apTryMEHTHUPOBATh HAYYHBIC TIOJIOKCHHS,

— He GOpMYIUPYET BEIBOJAOB M 0000IIECHHUH.

10.3. TunoBble KOHTPOJIbHBIE 33JaAHUS WU UHBIE MATEPHAJIbI.
Bomnpocs! (3agaun) a5 sK3aMeHa IpeJicTaBieHbl B Tadauie 15.

Tabmuna 15 — Borpock! (3aaun) 11 dK3aMeHa

Ne /i [Tepedyens BompocoB (3a1a4) 1J1st SK3aMeHa Koz
HHIHUKATOpa
1 VcTopus BOZHUKHOBEHUS TEXHOJIOTUH HHTEIUIEKTYaIbHOTO aHaInu3a I1K-7.3.1
JAHHBIX
2 ITpuaunbl Bo3HUKHOBeHM data mining U yCJIOBHS NPUMEHEHUS IIK-7.¥.1
3 Kitaccudukanys METOI0B MHTEIUIEKTYaJIbHOTO aHAM3a JaHHBIX IIK-7.B.1
4 CpaBHHTENbHBIE XapaKTEPUCTUKU OOBIYHBIX U OOJIBIINX JAHHBIX I1K-7.3.1
5 Tunuynele XapaKTEpUCTUKKU UCKYCCTBEHHBIX HEMPOHHBIX CETEH. IK-7.¥.1
O6pa3 60MBIION A3BIKOBON MOJEIH.
6 Oco0eHHOCTH 321241 ONITUMHU3AIMI, BOSHUKAIOLIEH TpH 00y4YeHUH IIK-7.B.1
HEHUPOHHBIX CETEH.
7 Meronuku Association rule learning IK-7.3.1
8 ApXUTEKTypa HEHPOHHOI CETH MPSIMOTO PACHIPOCTPAHEHHA IK-7.¥.1
9 Texunomnorusa Data GRID IIK-7.B.1
10 Meronuku Data fusion and data integration IK-7.3.1
11 KorautusHas kiactepusanus IK-7.¥.1
12 Meton Ensemble learning. IIK-7.B.1
13 MexaHu3MBl U ONIEPATOPbI FTEHETUYECKUX aJITOPUTMOB I1K-7.3.1
14 OcHoBHbIe cBolicTBa ceTn Tpancdopmepa IK-7.Y.1
15 Oco6eHHOCTH TEHETHUECKUX aJITOPUTMOB IIK-7.B.1
16 MeToauku pacrio3HaBaHHUS M CHHTE3a €CTECTBEHHOTO S3BIKA. I1K-7.3.1
17 MeTtoauku aHaJIH3a CBA3EH MEXy y3JIaMH B CETSIX. IK-7.¥.1
18 MatemaTtrueckas MoJielb (HOPMaTbHOTO HEHpPOHA. IK-7.B.1
19 Ha6op MeToauk ¢ seMeHTaMu caMO00yIeHHUS IS PEACKA3aHus TI0- IK-7.3.1
BE/IEHUECKOI MOjieu noTpeouTesnei.
20 Habop cTatucTHaeckux METOAOB IS BBISBICHHUS 3aKOHOMEPHOCTH IK-7.VY.1
21 MeToauKH OIIeHKH HACTPOCHHUH MOTpeOnTENeil Ha OCHOBKE TEXHOJIOTHH I1K-7.B.1
pacrno3HaBaHUs €CTECTBEHHOT'O SI3bIKa YEJIOBEKa
22 MeTtoauku pactio3HaBaHUSI CUTHAJIA Ha (poHE IIyMa U ero JajbHeiero IK-7.3.1
aHaAJIN3a.
23 MeToauKe Ha OCHOBE TEXHOJIOTHIA MAITHHOTO 00YYCHUS, TO3BOJISIOIINE I[IK-7.V.1
BBISIBUTH (DYHKIIMOHAJILHBIE B3aMMOCBSI3U B aHAJIM3HUPYEMbIX MAaCCHBaX
JIAHHBIX.
Bonpocsr (3agaun) nms 3auera / nudd. 3auera npeacrapieHsl B Tadbaune 16.
Tabnuna 16 — Borpocs! (3amaun) s 3aueta / qmudd. 3adera
Ne n/m [Tepeuens Borpocos (3aaa4) aus 3adera / qudd. 3auera Kon
WHMKATOpa
YueOHBIM IIJIAHOM HE MPEAYCMOTPEHO




[lepeyenp TeM [uis KypcOBOTO TMPOECKTUPOBAHUS/BBHINOIHEHUS KypCOBOH pabOTHI
MpeACTaBICHBI B TabmwmIe 17.
Tabmuua 17 — [lepedens Tem At KypcOBOTO MPOSKTUPOBAHUS/BBITIOIHEHUS KypCOBOM PabOTHI

[TpumepHBIii epeyeHb TeM AJI KypCOBOTO MPOEKTUPOBAHUS/BBITOTHEHHS

Ne n/m »
KypCOBO# paboThI
Y4eOHBIM IIJITAHOM HE MPETYCMOTPEHO
Bonpockl Ui npoBeneHUs IMPOMEXKYTOYHOH aTTecTalliM B BHUJAE TECTUPOBAHMS

MpeACTaBICHBI B Ta0nwmIe 18.

Tabmuna 18 — [IpumepHsIil mepedeHb BOIIPOCOB ISl TECTOB

Ne o/t

IIpuMmepHBIii ITepedeHb BOIPOCOB IS TECTOB

Kon
WHJUKaTOpa

UTo Takoe HHTEIIIEKTYaJIbHbIN aHAJIN3 AAHHBIX?
1.

WHTemeKkTyanbHbIi aHATN3 TAaHHBIX - TIPOIIeCC 00pabOTKH, aHAIIN3A U

IK-7.3.1

HUHTEPIPETANNY JAaHHBIX JIS IPUHATHAS 000CHOBAHHBIX PEIICHUI Ha OCHOBE
MOJy4eHHOU MH(POPMAIHH.

VHTeneKkTyanbHbIi aHATH3 JAHHBIX - UCTIOJIb30BAHUE CTATUCTHICCKUX
METOJOB M TEXHOJOTUM ISl M3BJICYCHUS 3HAHUI U3 TaHHBIX U
MIPOTHO3MPOBAHUS PE3yIBTATOB.

WHTemeKTyansHbIi aHAIN3 TaHHBIX - COBOKYITHOCTh METOJOB M TEXHOJIOTHIA
JUTS aBTOMATH3UPOBAHHOW 00paOOTKH HH(G)OPMAIIMH U BBISIBICHUS
B3aMMOCBS3EH B JaHHBIX C IIEIBIO IPUHATHSA HAYIHO 000CHOBAHHBIX
PEILLEHHH.

WHTemeKkTyansHbIi aHAIN3 JaHHBIX - UCTIOJIB30BaHIE KOMITBIOTEPHBIX
TEXHOJIOTHI U METOJIOB IS aHAIKM3a OOJLIINX 00BEMOB JAHHLIX C LEILIO
BBISIBIICHHSI CKPBITBIX 3aKOHOMEPHOCTEH U MPeICKa3aHus OYAYIIUX COOBITHIA.

—_

woe

Kakue ocHOBHEIE IIaru BKIIFOYAET IpoHecC MHTCJUICKTYaJIbHOI'O aHaJIn3a Z[aHHLIX?

CO60p HaHHBIX U3 PAa3IMYHBIX HCTOYHUKOB.

[IpenBapurensHas 00padOTKa TaHHBIX, BKIIFOYasi OYNCTKY, IpeoOpa3oBaHue 1
00beJUHEHHE JAHHBIX.

[IprMeHeHHEe anTOPUTMOB MAIIIMHHOTO O0YYEHUS WIIA CTATHCTUICCKUX
METOJIOB JIJIsl aHAJIN3a JaHHBIX U BBIABICHUS 3aKOHOMEPHOCTEH.
Busyanuzaius moay4eHHBIX PEe3YIIbTATOB H HHTEPIPETAIIHS TaHHBIX.
[TpuHsTHE pElIeHNH HAa OCHOBE aHAJIN3a TaHHBIX U pa3paboTKa CTpaTeruu
IanbHEHINX NCHCTBHIA.

IK-7.¥.1

Kakwue MeToIbI HCITONTB30BAaTh I IPeJ00paOOTKH JaHHBIX Mepe]] aHATA30M?

1. OuucTka JaHHBIX OT BBHIOPOCOB U OIIMOOK.

3amnoTHeHe MPOIYIICHHBIX 3HAYCHHH.

IIpeobpa3oBaHue KaTErOPHATBHBIX JAHHBIX B UMCIOBOH (hopMart.
Vnanenue 1y0iIMKaToB.

MacmrabupoBaHre MPU3HAKOB 7151 00eCIIeYeHISI UX OJTMHAKOBOTO
BITUSTHUS HA MOJIEITb.

A

IK-7.3.1

Kakwne AJITOPUTMbI MAllTUHHOT O 06yLICHI/IH MNPUMCHSAIOTCA B UHTCJIJICKTYAaJIbHOM aHaJIN3¢e

IAHHBIX?
1. JluneiiHas perpeccusi.
2. JlepeBbs pelIeHHH.
3. Merox OnmKalIIAX COCENEMN.
4. MeTtox ONOPHBIX BEKTOPOB.
5. HeliponHnsle cetu.

I1K-7.B.1




B uem pasHuma Mexay HaI30pHBIM U 0€3HaI30PHBIM 00ydIeHHEM?

1.

2.

HanzopHoe o0yueHue TpeOyeT pa3MEeYeHHBIX JITaHHBIX, B TO BpPEMsI KaKk
0e3Haa30pHOE O0YUCHUE UCIIONb3yeT Hepa3MeUeHHbIE JaHHbIE.

HanzopHaoe o0yuenue TpeOyeT yuuTens, KOTOPbIH IPeI0CTaBIsIeT
NpaBHIbHBIE OTBETHI, B TO BpeMsl Kak 0e3Ha[30pHOe 00y4eHHE HE NUMEET ITOTO
THIIa CIIPaBOYHOI HHPOpPMAINK.

B Hag3opHOM 00y4eHUH MOAEIb IBITAETCS MPEACKA3aTh BBIXOIHBIE JaHHbIE
1o 00yJaroImuM IpruMepam, B TO BpeMs Kak B 0€3HAI30pHOM 00yIeHUH
MOJEJIb HILET CKPBIThIC 3aKOHOMEPHOCTH B JaHHBIX 0€3 peaoCTaBICHHs
IIeJIEBBIX OTBETOB.

I1K-7.3.1

Uto Takoe KﬂaCTepHLIﬁ AaHaJIU3 U KaK OH NPUMCHIACTCA B UHTCJIJICKTYaJIbHOM aHaJIn3¢

JIaHHBIX ?

1. KJIaCTepHLIﬁ aHaJIu3 - 5TO METOA MAIlIMHHOT'O O6yquI/IH, MO3BOJIS IO
TpynmnupoBaTh JaHHBIC IO CXOXKNUM XapaKTECPpHUCTUKAM 6e3 yde€Ta 3apaHee
3aJJaHHBIX METOK KJIaCCOB.

2. KJ'IaCTepHLIﬁ AaHaJIN3 UCIIOJb3YyCTCA B UHTCIUICKTYaJIbHOM aHAJIN3C
JAaHHBIX I O6Hapy)KeHI/I$I CKPBITBIX T'PYIIT WX NATTCPHOB B JaHHBIX,
YTO NO3BOJIACT ACJIATh BBIBOABI O CTPYKTYPC JAHHBIX U BBIACIIATH BA’KHBIC
KJIaCTCPbL 00BEKTOB.

3. KJ'IaCTepHLIﬁ aHaJIU3 IIOMOTacT UCCIICA0BATCIIAM BBIACIUTh CCIrMCHTEI
JAAHHBIX, KOTOPBIC UMCIOT CXOKHC XapaKTCPHUCTHUKH, YTO MOXKCT OBITH

IK-7.¥.1

IOJIE3HO JUIsl CETMEHTAIUU PhIHKA, IIPOBEACHUS aHAJIN3a COLIUAIbHBIX
ceTeil, BBISIBICHHUS aHOMAJIMI U IpYTUX 3a/1a4 B 00J1aCTH aHaIn3a
JIAHHBIX.

Kakwne MCTOAbI UCITOJIb30BATh U1 BU3yaJIN3allui JaHHBIX B IIPOLECCE aHamm3a?

1.

2.

JumarpammeI paccestHuS (scatter plots), KOTOpBIE MTO3BOJISIOT BU3yaIH3UpPOBAThH
B3aMMOCBS3H MKy NICPEMCHHBIMH.

Jluneiinbie rpaduku (line charts), UCONIB3yeMbIe 151 OTCICKUBAHUS
W3MEHECHUH IePEeMEHHBIX BO BPEMCHH.

T'ucrorpammer (histograms), KOTOpPBIE MOMOTAIOT MPEJCTABUTH PACIpecIICHIE
JTAaHHBIX ¥ BEIIBUTH OCHOBHBIC MUKW M XBOCTHI B IaHHBIX.

IK-7.B.1

Kakne ¢axTops! cieyeT yauTsIBaTh IPH BHIOOPE MOAETH MAIIMHHOTO O0YUSHHMS JUTs
KOHKPETHOH 3aJ[a4y aHajIn3a JaHHBIX?

1. OO0beM 1 KauecTBO AAHHBIX: YeM OOJIbIIe M KaYeCTBEHHEE IaHHBIE, TEM
CJIOJKHEE MOJIENIb MOKET OBbITh HCIOIb30BAHA.

2. Tum3amaun: B 3aBUCHMOCTH OT 3a7audl (KiIacCUpHUKaIN, perpeccus,
KJIaCTepHU3aLHsA U T. JI.) BEIOMPAETCs MOAXOAAIIAS MOJEIb.

3. VHTepnpeTupyeMocCTh: BaXKHO YIUTHIBATh, HACKOJIBKO JIETKO MOXKHO
HUHTEPIPETUPOBATE U OOBSICHUTE PE3yIbTaThl MOJIEIH.

[IK-7.B.1

Kakwne MCETPHUKH UCIIOJIB3YIOTCA M1 OHEHKHU TOYHOCTH MOJACIN MAIIMHHOTO 06y‘ICHI/I$I?

1.

Cpennss kBagparnunas omnoka (Mean Squared Error, MSE), namepsitomas
CPEIHEKBAIPATHIHOE OTKIOHEHHUE MPEICKA3aHHBIX 3HAYCHUH OT
(hakTHUeCKHX.

TounocTth (Accuracy), TOKa3bIBAIOIIAS OO TPABMIILHBIX OTBETOB MO/IEITH.
Jlorapudmuueckas ¢pynkius notepsb (Log Loss), ucrnonszyemas B 3a1auax
KJIacCcu(UKAINH TS OLEHKH BEPOATHOCTHBIX MOJEINei.

IK-7.3.1

10

Kaxkwne BeI30BEI U l'IpO6J'ICMI)I MOT'YT BO3BHUKHYTB IIPH IMPOBEACHUN UHTCIJICKTYAJIbHOT O
aHalJin3a ,HaHHI:IX?

1.

2.

IIpobmema OTCYTCTBUS JAaHHBIX FITH HEAOCTATOYHOTO KOJUYECTBA JAHHBIX IS
00y4YeHHS HaITICKAIICH MOICIIH.

[IpobGema mepeoOydeHUs MOJIEIH, KOT/Ia MOJICNb CIHMIIKOM TOYHO
MOJICTParBaeTCs 1O 00yJaroliue TaHHBIE U TepseT 0000MIaonyto
CIIOCOOHOCTb.

[Tpobaema HHTEPIPETUPYEMOCTH MOJIENEH, 0COOCHHO aKTyalbHas IpU
MIPUMEHEHNH CIOKHBIX aNTOPUTMOB MAIIHHHOTO 00yUeHHS, HalIpUMep,
HEWPOHHBIX CETEH.

IK-7.¥.1




[lepeyeHr TeM KOHTPOJBHBIX PAOOT MO JUCHUIIIMHE OOYYaAIOIIUXCS 3a0YHON (hOPMBI
o0y4eHus, IpeCcTaBICHbI B Tabmwuie 19.

Tabmuna 19 — [lepedyenb KOHTPOIBHBIX pabOT

Ne n/m [Tepeuenb KOHTPOIBHBIX padoT

1 Mertoapl ipesicTaBnenus 3Hanuii B nakete Rapid Miner.

MeTo1bl CTaTUCTUYECKOIO aHAJIN3a JaHHbIX. Perpeccus

2
3 Mertoaet UA /L. JlepeBbsi IPUHATHS PEILICHUIA
4 Meroaest MAJl. MeToa HEHPOHHBIX ceTei

10.4. Metonuyeckue  MaTepuaibl,  ONPEICISIIOIIME  MPOLEAYPbl  OLICHUBAHMS
WHAUKATOPOB, XapaKTEpU3YIOIUX AJTanbl (opMHUpOBaHUS KOMIETEHIIMM, cojiepx arcs B
JOKaJbHBIX HOpMaTUBHBIX akTax [YAII, pernameHTUPYIOIIUX TMOPSAOK U MOPOUETYPY
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXKYTOYHON aTTeCTallui O0y4JaroUIuXcs
I'VAIL

11. Meronuyeckue yKa3aHust Jisi 00y4aroIUXCs IO OCBOSHUIO AUCHUTUIUHBI

11.1. Meronuueckue ykazaHus IIsl 00y4aromuxcs 10 OCBOCHUIO JIEKIIMOHHOI'O MaTepHaia
OcCHOBHOE Ha3HAYCHME JIEKLMOHHOIO MaTepHuaga — JOIMYECKH CTPOIHOE, CHCTEMHOE,
ri1y0OKOE€ U sICHOE U3J10KeHue yuyeOHoro Marepuana. HazHaueHne coBpeMeHHOI JIeKIIMU B paMKax
JTUCHUTUTMHBL HE B TOM, YTOOBI TOJYYHTh BCIO HH(OpPMAIUIO MO TeMe, a B OCBOCHHUH
(dyHaaMeHTalbHBIX NpoOJeM TUCHMIIMHBI, METOJOB HAyYHOrO TIIO3HAHMs, HOBEHIIMX
JOCTIDKEHUH HaydHOW MBICIU. B y4eOHOM mporecce JEKIUs BBIMOIHSAET METOI0IOTHIECKYIO,




OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QyHKIMH. JIEKIMs pacKpblBaeT NOHATUIHBIN anmnapaT
KOHKPETHOW o0yacTH 3HaHUs, €€ MpoOJeMbl, JaeT IeNbHOE NPEACTaBICHUE O AUCHUILINHE,
IIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUAIIIIMHAMM.

[TnanupyemMsble pe3ynbTaThl IPU OCBOCHUHU 00YYaIOUIMMHUCS JIEKIIMOHHOTO MaTepuaa;

— IIOJIy4EHHE COBPEMEHHBIX, LIEJTOCTHBIX, B3AUMOCBA3aHHBIX 3HAHUM, YPOBEHb KOTOPBIX
OIIPEIEIACTCS LEJIEBON YCTAHOBKOM K KayK10M KOHKPETHOU TEME;

— II0JIy4EHME OIIbITa TBOPUECKOW PabOThl COBMECTHO C IIPENOJABaTEINIEM;

— pa3BUTHE NPO(PECCHOHANBHO-JIEJIOBBIX  KayecTB, JIOOBM K IMpeAMETy H
CaMOCTOATEIBHOIO TBOPYECKOTO MBIIIIJICHUS.

— IOsIBJIEHUE HE0OXO0AMMOTro UHTEpeca, HEOOXOAUMOTO Ul CAMOCTOSITENIbHON paboThI;

— TOJY4YEHHE 3HAHUW O COBPEMEHHOM YPOBHE Pa3BUTHsI HAYKH U TEXHUKH U O TIPOTHO3€
UX Pa3BUTHA Ha OJMKaiIue rojsl;

— HayuyuTbCid METOAMYECKH oOpabarbiBaTh MaTepuasl (BBLAEIATH IJIABHBIE MBICIU U
HOJIOKEHHUS, IPUXOIUTh K KOHKPETHBIM BBIBOJIAM, IIOBTOPSATH UX B PA3JIMYHBIX (POPMYJIMPOBKAX);

— TMOJy4YEHHE TOYHOTO MOHMMAaHUs BCEX HEOOXOAUMBIX TEPMUHOB U MOHATHH.

JlekunMoOHHBI MaTepuUa’d MOXKET CONPOBOXKIATHCS JEMOHCTpPALMEH  ClAlloB U
MCIIOJIb30BAaHUEM pa3aTOYHOrO MaTepuaja IpU MPOBEIECHUU KOPOTKUX JUCKyccUd 00
O0COOEHHOCTSIX IPUMEHEHHUSI OT/AIEIbHBIX TEMATHUK 110 IUCHUIUINHE.

CrpyKTypa IpeioCTaBIeHNs JEKIMOHHOIO MaTepHaia:

e JleKIIMOHHBIM MaTepuan MpejacTaBieH B (GopMe MpPEe3eHTAUUN JIEKIUH, pa3MELEHHbIX B
Kypce «/HTeeKTyanbHbli aHAJINW3 JTAHHBIX» B CUCTEME JUCTAaHIIMOHHOTO OOYy4YEHHS
JIMC,
e JlonosHUTENbHBIN MaTepuall K KayKI0M JICKIUH, TIpe/ICTaBIeHHbIX B hopme ¢aitnoB Word,
pa3sMElIeHHBIX B Kypce «VIHTe/eKkTyanbHBIM aHaau3 JaHHBIX» B CHCTEME
TUCTaHIMOHHOTO 00y4yenus JIMC

11.2. Metonuyeckue ykazaHus A OOy4arolIMXCs MO YYacTHIO B CEMHUHapax (eciu
npeoyCMOmMpPeHo Y4eOHbIM NAAHOM N0 OAHHOU OUCYUNIUHE)

OcCHOBHOM TeNbIO 1711 00yYaroIerocst SBISeTCS CUCTeMaTu3alus U 0000IIeHne 3HaHu’
Mo u3y4aemMol Teme, pazjaeny, (GOpMHpPOBAHHE YMEHUS paldoTaTh C JAOMOJTHUTEIHHBIMU
UCTOYHUKAMU HH(OPMAIIMH, COMOCTABIATh M CPaBHUBATh TOUKH 3pPEHHS, KOHCIEKTHPOBATH
MPOYNTAHHOE, BBICKA3bIBATH CBOIO TOYKY 3pEHUS W T.II. B COOTBETCTBUU C Beayllen
TUIAKTHYECKON IENbI0 COJEp)KAaHUEM CEeMHHAPCKUX 3aHATUN SBISAIOTCA Y3JIOBBIE, Hamboiee
TPYIHBIC ISl TOHUMAaHUS U YCBOCHHUS TEMBI, pa3 JIeibl TUCITUTUINHBL. CTIeTIMUKON TaHHOH (hOPMBI
3aHATHH SBISETCS COBMECTHas paboTa MpemojaBaTelis W OOydarolerocs Haja pelieHUueM
MOCTABJICHHOW MPOOJEMBI, a TIOMCK BEPHOTO OTBETa CTPOHMTCS HA OCHOBE YepEIOBaHUS
WHAUBUAYAIbHON U KOJUIGKTUBHON JAESITETbHOCTH.

[Tpu MOATOTOBKE K CEMHUHAPCKOMY 3aHSATHIO 110 TeME MTPOCTYIIAaHHON JISKIIMH He00X0TMMO
03HAKOMUTHCS C TUTAHOM €ro MPOBENICHUs, C TUTEPATypOl U HAYYHBIMU MyOIUKALUAMHU 110 TEME
CeMHHapa.

11.3. Meronuyeckue ykKazaHus A OOYYArOMIMXCS IO TMPOXOXKICHUIO MPAKTUYECKUX
3aHATHH

[IpakTHdeckoe 3aHSATHE SBISETCS OJHOW M3 OCHOBHBIX (POPM OpraHU3alUU y4eOHOTO
mpoIiecca, 3aKJIF0YArOIIasICs B BBITOJHEHUH O0YJAOIIMMHUCS TTOJ] PYKOBOJICTBOM TIPETIOaBaTEs
KOMIUIEKCa YYEeOHBIX 3aJaHUil C 1ENbI0 YCBOSHUS HAYyYHO-TEOPETHYECKHMX OCHOB Yy4eOHOMU
JTUCIUTITNHBI, TPUOOPETEHUSI YMEHUN U HaBBIKOB, OTBITA TBOPUYECKOMN JACATEITHHOCTH.

[enpro MpakTUYECKOTO 3aHATHS JIsl 00YJAIOIIerocs SBISETCS MPUBUTUE O0YUIAOIIMMCS
YMEHHI U HaBBIKOB MPAKTUYECKON JIEITEIBLHOCTH MO U3Yy4aeMOW TUCIUIIIINHE.

[Tnarupyemblie pe3ynbTaThl P OCBOCHUH 00YUaIOIIMMCS IPAKTHYECKUX 3aHITHH:



— 3aKperuvieHue, yriayOsieHWe, pacuIMpeHue M JeTalu3alys 3HaHUW TpU pelIeHUH
KOHKPETHBIX 33714,

— pa3BUTHE TIO3HABATENLHBIX  CHOCOOHOCTEH, CAMOCTOSTENILHOCTH  MBIILJICHHUS,
TBOPYECKON aKTUBHOCTH;

— OBJAJCHUE HOBBIMH METOJAMH W METOJMKAMU HW3Y4YEHUS KOHKPETHOH Y4YeOHOMU
JIUACLUILINHEL

- BBIpa6OTKa CIIOCOOHOCTH JIOTHMYECKOIO OCMBICIICHUS IMOJIYYCHHBIX 3HAHHUH JJIA
BBITIOJTHEHU A Sa,Z[aHHfI;

— olecrniedueHUe PaIMOHAIBHOTO COYETAaHUS KOJUICKTHBHON W WHAMBHUIYaIbHOH (hopm
o0OydeHusl.

11.4. Meronnyeckue ykasaHus s OOYYalOIIUXCS IO BBINOJHEHHIO J1A00PaTOPHBIX
pabot

B xozxe BbimosHeHUs 1a00paTOpHbIX pabOT oOydaroluics MAODKEH YINIyOUTh U
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJAJETh COBPEMEHHOM METOIMKONM M TEXHHKOU
OKCIEPUMEHTAa B COOTBETCTBUH C KBAIM(UKAMOHHONW XapaKTEPUCTHUKOW OO0YyJaromerocs.
Beinonnenue 1abopaTOpHBIX pabOT COCTOUT U3 AKCHEPUMEHTAIbHO-NPAKTUYECKON, pacueTHO-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATU.

BeinonHenue 1abopaTtopHbBIX paboOT OOyyaromMMCS SIBISETCS HEOTHEMJIEMON YacThbiO
U3YYEHUs JUCLUIUIMHBI, ONpEeNesseMOoll y4yeOHbIM IUIAaHOM, M OTHOCHUTCS K CpElICTBaM,
o0ecreyrBaroIUM pelIeHUe CIeIyIOIUX OCHOBHBIX 33/a4 00y4aromerocs:

— npuoOpeTeHHEe HaBBIKOB MCCIEJOBAHUS MPOLECCOB, SBIEHUH U  OOBEKTOB,
M3Y4aeMbIX B paMKax JJaHHOM JUCIUIINHBL,

— 3aKpeIuleHHe, Pa3BUTHE U JAETaau3alus TEOPETUUYECKUX 3HAHWM, MOJYyYEHHBIX Ha
JEKIMSIX;

— ToJIyueHHe HOBOM MH(pOpMaLuu M0 U3y4aeMon AUCIMILIMHE;

— T1puoOpeTeHHe  HaBBIKOB ~ CaMOCTOSATENbHOM  paboThl ¢ Ja0OpaTOpPHBIM
000pyTI0BaHHUEM U IPUOOPAMH.

3aganue U TpeOOBaHMA K IPOBEICHHUIO J1a00PAaTOPHBIX paboT
IIpencrasiensl Ha CTPaHUIIE Kypca B https:/Ims.guap.ru/new/course/view.php?id=181.

CrpykTypa u d)ODMa 0oT4CTa O J'Ia6ODaTODHOI7I Da6OTC
[Ipencrasiensl Ha CTpaHMIIE Kypca B hitps:/Ims.guap.ru/new/course/view.php?id=181.

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

11.5. Meronuueckue ykasaHHs JUIsI OOYYalOIIUXCA MO TPOXOXKAECHUIO KypCOBOTO
MIPOCKTUPOBAHUS/BBITIOIHEHHUST KYPCOBOU pPabOTHI (eciu npedycmompeHo y4eOHbiM NIAAHOM NO
OaHHOU Oucyuniume)

KypcoBoii npoekT/ paboTa mpoBOIUTCA C L1EIbI0 (POPMHUPOBAHUS Y O0YUAIOIIHUXCSI OIBITA
KOMIIJIEKCHOT'O PELICHUs] KOHKPETHBIX 33]a4 IPO(PeCcCHOHATBHOM e TETbHOCTH.

11.6. Metonuyeckue yka3aHusl ISl O0y4aroMMXCcs MO MPOXOKISHUIO CAMOCTOSTEITLHOM
paboThI

B xone BBITIONHEHUSI CaMOCTOSTENBHONW pabOThI, 00YUAIONIUICS BBIMOIHSAET padoTy MO
33JIJaHUI0 M TIPH METOIMYECKOM PYKOBOJICTBE IMPEToJaBaTelis, HO 0e3 ero HernocpeCTBCHHOTO
yUaCTHSL.

Jlnst oOydvaroruxcsi 1Mo 3a04HOM ¢dopMe OOyYeHHS, CaMOCTOATENbHas paboTa MOXKET
BKIIIOYATh B ce0s KOHTPOIBHYIO PaboTy.


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 mporiecce BBIMOTHEHUS CaMOCTOSATEIBLHON paboThl, y oOydaromierocs (hopMHUpyeTCs
1eIeco00pa3Hoe IMIIaHUPOBaHUE paboUuero BpeMeHU, KOTOPOE MO3BOJISIET UM Pa3BUBATH YMEHUST U
HAaBbIKM B YCBOCHHMHM M CHUCTEMaTHU3allMM NPUOOPETaeMbIX 3HAHUH, OOECIEYMBAET BBICOKHIA
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOYYCHHS, IIOMOTaeT TOJYyYUTh HABBIKA TIOBBIIICHUS
pohecCuOHaNBLHOTO YPOBHSL.

MetoauyeckumMi  MaTepuajaMH,  HANpaBSIONIMMH  CaMOCTOSITENIbHYIO  paboTy
00y4arOMIUX CSISBISIOTCS:

— yueOHO-METOIUYECKUI MaTepuas o IUCHUIUIMHE MPECTaBICH B 3JICKTPOHHOM BHUJIE Ha
CcTpaHullEe Kypca https://Ims.guap.ru/new/course/view.php?id=84;

11.7. Metonuyeckue ykazaHus Juist 00y4aroluXxcst IO MPOXO0KIEHUIO TEKYIIIETO KOHTPOJIS
yCIIEBaEMOCTH.

Texkymuii KOHTPOJIb YCIEBAEMOCTH IIpEeyCMaTpUBAaeT KOHTPOJb KadecTBa 3HaHUM
00y4aroIuxcs, OCyLECTBISEMOIO B TEYEHUE CEMECTpa C LIEIbI0 OLECHMBAHUSA XO0Jla OCBOCHUS
JMCLUIITNHBIL.

Jlist mpoBeieHUs TEKYLEro KOHTPOJIsI YCIIEBAEMOCTH HaM KaXK/10M JIEKIIUOHHOM 3aHSATHU
BhlJesgeTcs 10 10 MUHYT, a Takke KOHTPOJIb YCIIEBAeMOCTH IMPOBOAMUTCS IpU NpuéMe pedepara
U J1a00paToOpHBIX PadoT. Pe3ynapTaThl TEKYIIEro KOHTPOJS YCIEBAEMOCTH YYHTBHIBAIOTCS IPH
IPOBE/ICHUH ITPOMEXKYTOUHOH aTTecTaluy.

11.8. Metonuyeckue ykazaHus Uil 0OYy4arolIUXCs M0 MPOXOKJICHUIO MPOMEKYTOUHON
aTTeCTallUH.

[Ipomexxyrounast ~ arrectamus  OOydyaloIIUXCA  MPEaycMaTpUBAET  OICHUBAHUE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yIbTaTOB 00y4YeHHs Mo aucuuiuinHe. OHa BKIIOYAET B
ce0s:

— 9K3aMeH — (opmMa OIIEHKU 3HAHUM, TTOJTYUSHHBIX 00YYaIOIIUMCS B TIPOLIECCE M3YUCHHS
BCEU JUCIUIUIMHBI UJIM €€ YaCTH, HABBIKOB CAMOCTOSATENLHON PabOThI, CTIOCOOHOCTH MPUMEHSTH
UX JJIA pelieHus MPaKTUYECKMX 3aJad. OJK3aMEH, KakK MpaBUjIo, MPOBOAMUTCS B NEPHOJ
AK3aMEHAIlMOHHOW CECCHUM M 3aBEPIIACTCS aTTECTALMOHHON OLIEHKOW «OTIMYHOY,
«XOPOLIOY, KYAOBIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIHLHO.


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

JIuct BHECEHUS U3MEHEHHH B pab0vyI0 MpOrpaMMy AUCLUILIHHBL

Jlata BHEeceHUs
H3MEHEHUH U
JIOTIOJTHCHHUH.

IToanuce BHECHIETO
M3MECHCHMS

Coneprxanne N3MCHCHHUH 1 TOTIOTHEHUH

Harta u Ne
IIPOTOKOJIA
3ace/laHus
Kadeaps

Ilonmuce
3aB.
Kadeapoit




