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AnHoranus

HucuunnuHa «MareMaTudeckue METOJbl M MOJENU MPUHSATHS PElICHUN» BXOIUT B
00pa3oBaTeNbHYI0 MPOrPaMMy BBICIIEr0 OOpa30BaHUS — MPOrpaMMy MAarucTpaTypsl IO
HarmpaBjeHuto  noArotoBku/  crenuanbHOcTH  09.04.03  «IIpuxmamnas  uHpOpMATHKAY
HanpasieHHocTH «KoprnopaTtuBHble WH(GOPMAIMOHHBIE CUCTEMBD». [lMCHMIUIMHA pean3yercs
kadeapoi «Ne82y.

JlucuuiuinHa HaresneHa Ha (P OPMHUPOBAHUE Y BBIITYCKHHUKA CIIEIYIOIUX KOMIETECHIIUIA:

VYK-1 «Cnoco0GeH OCYIIEeCTBIATh KPUTUYECKUA aHaau3 MpOOJEMHBIX CHUTYyallMil Ha
OCHOBE CHCTEMHOTO I0JIX0/Ia, BEIpabaThIBaTh CTPATETHIO JCHCTBUN

OIIK-1 «CmocobeH camMOCTOATENbHO TMpHOOpeTaTh, pa3BHBaTh W  MPUMEHATH
MaTeMaTHYECKUe, €CTeCTBEHHOHAYYHbIC, COIMAIbHO- SKOHOMHUYECKHE U TNpodeccCHOHANbHbIC
3HAHUA JJIs peUIeHHs] HeCTaHAapTHBIX 3a/1a4, B TOM YMCJIE B HOBOM MJIM HE3HAKOMOI cpenie U B
MEXIUCLHUIIIMHAPHOM KOHTEKCTE»

OIIK-4 «CmocobeH mpuUMEHSTh Ha MPAKTUKE HOBBIE HAy4YHBIC MPHUHIMIIBI U METOIbI
VCCIIEIOBAHMI

OIIK-7 «CnocobeH ucnoiab30BaTh METO/Abl HAYUYHBIX UCCIEAOBAHUNA U MAaTEMATHYECKOTO
MOJICIIMPOBAHMS B 00JaCTH MPOEKTUPOBAHUS U YIIPABICHHUS HHOOPMAIIHOHHBIMHI CUCTEMaMI)

CopepxaHue AUCHMIUIUHBI OXBaThIBA€T KPYI BOIIPOCOB, CBSI3aHHBIX C CBS3aHHBIX C
Oo0OydyeHHEM CTYJEHTOB pa3IM4YHbIM MeToJaM oOpaOOTKM JaHHBIX (B TOM  4YHCIE
MHTEJJIEKTYyaJIbHBIM) HA OCHOBE CYIIECTBYIOLINX UH(DOPMALIMOHHBIX TEXHOJIOTHUH.

[IperonaBanrie MUCHMIUIMHBI TPEAyCMaTPUBAET ClieAylomue (HOpMBI OpraHU3alUuN
yueOHOro mpoiiecca: JIeKIUU, 1a00paTopHble paboThl, cCaMOCTOsATEIbHAs paboTa 00yJaroIerocs,
9K3aMEH.

[IporpaMMo#l NHUCHUIUIMHBI TPEIYyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAS aTTeCTaIHs B (popMe IK3aMeHa.

OO0miasi TpyA0EMKOCTh OCBOEHUS JUCUHUIUIMHBI COCTaBISAET S5 3aueTHBIX enuHul, 180
YacoB.

SI3bIK 00yUYeHUs IO JUCIUILTUHE KPYCCKUI.



1. TlepedeHb IIaHUPYEMBIX PE3yJIbTATOB O0YyUYCHUS MO TUCLUILIHMHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

Lenpto mpenomaBaHusi IUCLHUIUIMHBL SBISCTCS (OPMHPOBAHUE Yy OOYYaIOIIUXCS
CHOCOOHOCTEM OCYHIECTBIATh KPUTHYECKUH aHAIU3 MPOOJEMHBIX CHUTyalluii Ha OCHOBE
CHCTEMHOI0 TIOAX0J1a, BHIPaOaTHIBaTh CTPATETUIO JEHCTBHM, CaMOCTOSTENIHHO NPHOOpETaTh,
pa3BUBaTh U IPUMEHATh MaTEMATUYECKHUE, €CTECTBEHHOHAYYHbIE, COLUAIBHO- SKOHOMUYECKUE U
npodeccuoHaIbHBIE 3HAHUS JAJS PEIICHUs HeCTaHJApTHBIX 33a71ad, B TOM 4YHCJIE B HOBOW HIIU
HE3HAKOMOH cpelle MU B MEXAUCUUIUIMHAPHOM KOHTEKCTEe, pa3palaTbiBaThb OpPUTMHAJIbHBIE
QITOPUTMBI U TPOTPAaMMHBIE CPEJICTBA, B TOM 4YHCIE C HCIOJb30BAaHHUEM COBPEMEHHBIX
UHTEJUIEKTYaJbHbIX TEXHOJIOTUH, JUIsl pelleHus Npo(ecCHOHANbHBIX 3a7ad, NPUMEHSTh Ha
NPAaKTUKE HOBbIE HAyYHbIE MPUHLUUIBI M METOABl HMCCIECIOBAHUN M HCIOIb30BATH METOJIBI
HAYYHBIX HCCIICZJIOBAHUM M MaTeMaTH4YeCKOro MOJIEJIMPOBAaHUS B 00JACTH IPOEKTHPOBAHUS U
yIpaBiieHUs] HTH(POPMAITMOHHBIMU CUCTEMAMHU.

B pesynbrare oOyuaemblil MMeeT BO3MOXHOCTb OCBOMTh OOIIMH MOJIXOA K aHAIU3Y
JAHHBIX W W3BIICYCHUIO 3HAHWN M CMBICIIa HAa OCHOBE DPA3BUBAIOIIMXCA HAYYHBIX METO/IOB
00paboTku nHpopMalMu U (popManu3aluu NPUKIAJHBIX 337a4 ¢ IPUMEHEHUEM COBPEMEHHBIX
UHCTPYMEHTAJIBHBIX CPEICTB.

1.2. JlucumniavHa BXOIUT B COCTaB 00s3aTeIbHON YacTU 00pa30oBaTeIbHON MPOTrpaMMBI
BEICIIero oopazosanus (naiee — OIT BO).

1.3. TIlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0OYyUEHUS MO AUCLUILUINHE, COOTHECEHHBIX C
IUTaHUpyeMbIMH pe3ynbTratamu ocBoeHust OI1 BO.

B pe3ynbrare M3ydyeHus AUCLMILIMHBI O0Oydaroluiics AODKEH 00JanaTh CleIyHOLUMU
KOMIIETEHIIMSIMU WJTH WX 9acTsMH. KoMIeTeHIMu 1 WHAMKATOPHI UX JOCTHKCHHS TPUBEICHBI B
Tabimue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIIMN U HHINKATOPOB MX JOCTHXKEHHS

KO,Z[ N HAUMCHOBAHUC
HHJAUKaTOpa JOCTUXKCHUA
KOMIICTCHIINN

Kareropus (rpynna) Kon u HaumeHnoBaHue
KOMITETCHITHT KOMITETCHITHH

VK-1.3.2 3natb udpossie
pecypchl, THCTPYMEHTHI U

CEpPBUCHI JJIS peIIeHUs
VYK-1 Cnocoben ocyuiecTBiiTh p A D

o 3a/1a4/pooIIeM
KPUTUYECKUM aHAN3 .
. npodeccuoHanbHOM
YHuBepcanbHbIE POOJIEMHBIX CUTYallul Ha
EITENLHOCTH
KOMIIETEHITUH OCHOBE CHCTEMHOT'0 IOIX0/1a,
VK-1.B.2 BnageTh HaBBIKaMU
BBIpa0aTHIBATh CTPATETHIO
Iy o HCIIOJIb30BaHUS aJTOPUTMOB U
nercTBui

M (POBBIX CPEACTB,
NpeHa3HaYeHHBIX IS aHAJIn3a
nH(OpMaIK U JaHHBIX

OIIK-1.3.1 3HaTH
MaTeMaTH4YeCKHe,
€CTECTBEHHOHAYYHBIE U
COLIMATLHO-3KOHOMHYECKHE

OIIK-1 Cnocoben
CaMOCTOSITENIbHO MPUOOPETaTh,
pa3BUBATh U IPUMEHSTD

MaTeMaTHYEeCKue,
METOJIBI JIJISl HCTTOJTE30BAHHMS B
€CTeCTBEHHOHAYYHbIE, .
npohecCuOoHaNBHOM
O6menpodeccuoHaabHbIE | COIUATBLHO- SKOHOMUYECKHE U
KOMITETEHIIH npodeCCUOHATIbHBIC 3HAHUS JIJIS ACATETLHOCTH
P OIIK-1.V.1 ymers pemarts
pelIeHHs HECTaHapTHBIX 33/ad,
HECTaHJapTHHIE

B TOM YHCJIE B HOBOU WJIH
HE3HAKOMOM cpeJie U B
MEXIUCLUIUITMHAPHOM
KOHTEKCTE

npodeccuoHanbHBIC 33/1a4H, B
TOM YHCJI€ B HOBOI HIIH
HE3HAKOMOM Cpelie U B
MEXIUCIUTUTMHAPHOM




Kox u HaumenoBanue

Kareropus (rpymrma) Kon u HaumeHoBaHue
MHAMKATOpa TOCTUKEHUS
KOMIIETEHIIH KOMIIETEHIH
KOMIIETEHIINH
KOHTEKCTE, C IPUMEHEHNEM
MaTeMaTHYeCKuX,
€CTECTBEHHOHAYYHBIX

COLIMATIbHO-?KOHOMMYECKUX U
npohecCHOHANLHBIX 3HAHUN
OIIK-1.B.1 Bnageth HaBBEIKAMU
MPUMEHCHUS MAaTEMATHYECKHUX,
€CTECTBEHHOHAYYHBIX,
COIMATTbHO-9KOHOMHYECKUX H
pohecCUOHATBbHBIX 3HAHUM [
pelIeHUs HeCTaHAapTHBIX 3a/1a4,
B TOM YHCJI€ B HOBOU WJIH
HE3HAKOMOM cpezie

O6menpodeccruoHanbHbIE
KOMITCTCHIIHH

OIIK-4 CniocobeH MpuMeHsITh
Ha MIPaKTHUKE HOBBIC HAYYHbBIC
MPUHIIMITB K METO/IbI
UCCIIEA0BAHUI

OIIK-4.3.1 3HaTb HOBEIC
Hay4YHbIE IPUHITUIBI U METO/IbI
HUCCIEI0OBAaHUN

OIIK-4.Y.1 ymeTh NpUMEHSATH
Ha MPaKTUKE HOBbIC HAyUHbIE
MPUHIUIIBI U METOIBI
HUCCIEe0BAaHUN

Ob6menpodeccnonanbHbIe
KOMIICTCHIINU

OIIK-7 Cnocoben
HCIOJIb30BaTh METO/IbI HAYYHBIX
HUCCIEeN0BaHUuN U
MaTeMaTHYECKOTO
MOJICIIUPOBAHUS B 00JIaCTH
MPOEKTUPOBAHUS U yIIPABICHHUS
MH(OPMALIMOHHBIMU CUCTEMAMU

OIIK-7.3.2 3HaTb OCHOBBEI
MOJICITUPOBAHUS
YIPaABICHYECKUX PEIICHU;
JTMHAMHYECKHE
OIITHMH3AIMOHHBIE MOICIIH;
MaTeMaTHYECKUE MOACIN
ONTUMAIBHOTO YIIPaBIEHUS TS
HEIPEPBIBHBIX U IUCKPETHBIX
MPOLECCOB, UX CPABHUTEIBHBIN
aHaJIN3; MHOTOKPUTEPUATIbHBIE
METO/Ibl IPUHSATHUS PEIICHUI
OIIK-7.B.1 BageTs HaBBIKAMU
MOCTPOEHHUS MaTEeMAaTHUYECKUX
MoJIeJIel JUIs peanu3aun
YCHENIHOTO (PYHKITMOHUPOBAHHUS
pacnpeeneHHbIX
WH(POPMAITMOHHBIX CUCTEM U
CUCTEM MOJJIEPKKU MPUHATHUSA
peleHu i

2. Mecro nuctuIuIHHEL B cTpykType OI1

JucuumnirHa MokeT 0a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YJYarOIIUMHCS
pu 00y4eHHUU B OakanaBpuare.

3HaHMs, TOJYyYEHHBIE NPU W3YYEHUU MaTepuala AaHHOM IHUCLUUIUIMHBI, MMEIOT Kak
CaMOCTOSITENIbHOE 3HAYE€HHE, TaK U MOT'YT MCIIOJIb30BaThCS MPU U3YUYEHUU APYTUX TUCIUILINH!

— «MHTennekTyalbHbII aHaIU3 JAHHBIX).




3. O0BeM u TPyIOEMKOCTh TACIUTIINHBI
Jlanubie 00 oOmieM o0beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTISIBHBIX BHIOB y4eOHOM
paboThI 1O TUCIUIUTHHE (M pactpele]ICHHe dTOW TPYJOSMKOCTH MO0 CEMECTpaMm) MPEICTABICHBI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUIITMHBI

TpynoemMKocTs 1o
Bun yuebnoit paboTbl Bcero ceMecTpam
Nol
1 2 3
Oobwan mpyooemKocmp oucCyunIuUHbL, 5/ 180 5/ 180
3E/ (uac)
U3 Hux uacoe npakmuyecKkoil no020moeKu
AyoumopHuie 3aHamus, BCEro 4ac. 16 16
B TOM YHCIIE:
nekiuu (JI), (dac) 8 8
npakTudeckue/cemunapckue 3anatus (I13),
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 8 8
KypcoBoii mpoekT (padota) (KII, KP), (gac)
9K3aMeH, (4Jac) 9 9
Camocmoamenvnas paboma, Bcero (dac) 155 155
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mubd. 3auger, sk3amen (3auer, dudd. 3au, OK3. OK3.
JK3.**)

*k
HpHMC‘IaHI/Ie: KaHAUJATCKHUU 3K3aMCH

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyJIOEMKOCTH JUCIHUILTHHBI IO pa3JeiaM U BUAAM 3aHITHIA.
Paznensl, TeMBI TUCIUTIINHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCIUIIIUHBL, UX TPYAOEMKOCTh

Paznenbl, TeMbl TUCIUTUIMHBI Jlexuma | 113 (C3) JIP KII CPC
ACTEL, et (dac) (dac) (uac) (dac) (Jac)
Cewmectp 1
Paznen 1. UHcTpyMeHTaIbHBIE CPECTBA K METOIbI 2 4 10
MOATOTOBKH JIAaHHBIX U151 00pabOTKH
Paznen 2. Teopust npuHATHS peIICHUI 2 20
Paznen 3. ImxeHepus 3HaHUHM U HCKYCCTBEHHBIH MHTEIIICKT 2 4 50
Paznen 4 Msrkue BEIYMCICHUS H MOJIENbHAS MOAEPKKA 2 75
NPUHSTHUS PELICHUsI
Uroro B cemectpe: 8 8 155
Hroro 8 0 8 0 155

[IpakTuueckass MOATOTOBKA 3aKJIOYAeTCsl B  HEMOCPEICTBEHHOM  BBIIIOJHEHUU
Oo0y4arolMMHUCST ~ OMNpENEeNeHHBIX  TPYIOBBIX  (YHKUMH,  CBA3aHHBIX C  Oy;ymei
poeCCHOHATBHOM 1€ TEIbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprkanne pa3iesIoB U TEM JICKITMOHHBIX 3aHATHI PUBEACHO B Ta0IHIE 4.




Tabnuua 4 —

ConeprkaHue pa3/iesIoB U TEM JICKIIMOHHOTO ITUKJIa

Howmep
paszena

Hazpanwne n COAEPIKAHUE PA3aECIIOB U TEM JICKITHOHHBIX 3aHATHI

1.

HawanpHoe 3HaKOMCTBO co cpenoit RapidMiner Studio. Turs! maHHBIX. DileMEHTapHOE
nporpammupoanue B RapidMiner Studio. IIpeo6pazoBanue qaHHBIX. MeTOIBI TOATOTOBKA
naaHeIX. CoptupoBka. @unbrpanus. [loxnponeccsl. MakpocHL.

OcHOBHBIE OTpeeNieHNs. DKCTpeMyMbl. MatemaTtidaeckas Kinaccupukanus 3a1ad NPUHATHS
pELICHUSL.

Omnpenenennsi. CHCTEMBI SKCTIEPTHON MOAAEPKKH. DKCHepTHRIE cucTeMbl. Co3nanne
KJTacCH(UKAIIMOHHBIX TIpaBmII cpencteamu RapidMiner Studio.

Wurennexryanbublii ananu3 qanHbix. OLTP — onnaiin o0pabotka nanaeix. OLAP - onepatuBHbIi
aHanu3 naHHbIX. [Ipumeps! ucnons3oBanust OLAP.

Data Mining — no6sr4a nanueix. Data Mining — o6iee onucanue. 3agaun kKiaccubUKaIMU 1
perpeccun. Penrenue 3aaun knaccudukanuu cpeacrsamu RapidMiner Studio

Pemrenue 3amaun perpeccun cpeactsamu RapidMiner Studio. ITouck acconnaTuBHBIX PABHIL.
Pemenwe 3a1a4n IOUCKA aCCOIMATHBHBIX TpaBuIl cperctBamu RapidMiner Studio. 3amaun
KiacTepusanyu. Pemenue 3agaun knactepusanuu cpencreamMu RapidMiner Studio. 3agauu
00pabOTKM €CTECTBEHHBIX S3BIKOB. CpecTBa aBTOMATH3AIMH TIOATOTOBKH 1 IIPOBEICHUS
ucciegpoBanuii Turbo Prep u Auto Model.

Msrkue BeluncineHus. Heu€Tkas noruka u Teopust HEUETKMX MHOXKECTB. [ eHeTHueckne
aNTOpUTMBI. VICKyccTBEHHbBIE HEHpOHHBIE ceTH. HennHelHast AMHAMUKa U TeOpHst KaTacTpod.
Jlornko-BeposaTHOCTHOE MozenupoBaHue. CHCTEMBI ¢ 00paTHOH CBs3b10. MaliHa OOpHBIX
BEKTOpOB. MHTEIIEeKTyalIbHblEe areHThl. [3MepeHne HaykoMeTpuueckux nokasaresaei u PUHIT

4.3.

[IpakTuyeckue (ceMUHAPCKUE) 3aHSITUS

TeMmbl IPAKTUICCKUX 3aHATHH U UX TPYAOCMKOCTb TPHUBCACHBI B Ta6J'II/ILIe 5.

Tabmuna 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb
N3 aux No
Ne | Tems! npaktuyeckux | POpMBI MPAKTUYECKUX | TPYIOEMKOCTh, |MPAaKTHYECKOH |pasierna
/1 3aHATHI 3aHATHI (dac) MMOATOTOBKH, | JUCIIHAIL
(gac) JIMHBI
VY4eOHbIM MIIaHOM HE IPEAYCMOTPEHO
| |
Bcero
4.4. JlabopaTtopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U X TPYJOEMKOCTb IPUBE/ICHBI B TaOIUIIE 6.
Tabmuna 6 — JlabopaTtopHble 3aHATHS U UX TPYJOEMKOCTh
U3 Hux Ne
x Hamvenosauie 1aGopatopix paGor Tpytoeusoets, | mpartiriecoi | paszens
(gac) JIMHBI
Cemectp 1
1 | HavansHoe 3HakoMcTBO co cpeznoit RapidMiner Studio 2 1
2 | TloaroToBka u npeoOpa3oBaHUe JaHHBIX 2 1
3 | Metoabl 06pabOTKM TaHHBIX M 3a/1a4a PAaHXKUPOBAHUS 2 3
4 | TlonOop AaHHBIX IJIS PEIISHUS 33729 HHTEIIIEKTYyalTbHOTO 3
aHaJM3a
5! | Onua U3 BOCKbMH NpejIaraeMbiX J1a60paTopHBIX padoT Mo 2 3
BBIOOPY CTY/IEHTA C YYETOM €r0 HHIMBHUIYATHHBIX
HAYYHBIX HHTEPECOB:

! Brmmonnsercs OZHa U3 BOCbMHU IIpEJIara€MbIX J'Ia60paTOpHBIX pa60T 1o BI)I60py CTYACHTA C YUYETOM €Iro
MHAWBUAYAJbHBIX HAYYHBIX HHTCPECOB.




W3 nux Ne

Ne TpymoeMKoCTh, | MpPaKTUUECCKOM as3Jernna
HammenoBanune mabopaTopHBIX padoT PyA o | TP pash
/i (gac) IMOJTOTOBKH, JTMCLIMIT

(dac) JIUHBI

— Co3panne KacCH(pUKaMOHHBIX TIPABIIL.

- [TocTpoeHne U BEIYHCICHNE KIIACCH(PUKATMOHHBIX

MOJIIUPYIOMNX () YHKITHNA

- 3amada perpeccun

- HeliponHsbie cetu

- 3anmava KIacTepu3aliu

- 3amava OMCKa aCCONUATHBHBIX PABUIT

- 3amaun KIacCUPUKAIIMUA TEKCTOB

- CpencTBa aBTOMATH3AIMU TOATOTOBKH H

npoBeneHus uccienopanmii Turbo Prep u Auto Model
Bcero 8

4.5. KypcoBoe npoeKkTupoBaHHe/ BHIIOTHEHUE KypCOBOU PabOTHI
Y4eOHBIM MJIAHOM HE IPEIYyCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJaronuxcs
Buiel caMocTosITeNbHOM pabOThI U €€ TPYAOSMKOCTh ITPUBEICHBI B TAOIHUIIE 7.

Tabmuna 7 — Bunbel camocTosTenbHON paboThI U €€ TPYAOEMKOCTh

Bun camocrositenbsHOM paboThI Bcero, yag Cemectp 1, gac
1 2 3

W3ydenue Teopetrueckoro matepuana gucuumuiael (TO) 30 30
Brmonaenue pedeparta (P) 20 20
IToaroroBka k Tekyuiemy KoHTpouo ycrneBaemoctu (TKY) 20 20
Homamnee 3amganue (/13) 12 12
Kontposbnble pabotsl 3a04HKKOB (KP3) 63 63
[ToarotoBka k mpomexyrouHoi arrectauuu (ITA) 10 10

Bcero: 155 155

5. IlepeueHb yueOHO-METOINYECKOTO OOECIIeUeHUS
JUISL CAMOCTOSITETTEHOM pabOThI 00YYAIONIMXCS TTO TUCIHUIUIMHE (MOIYITIO)
Y4eOHO-MeTOInYeCKHe MaTepualibl JUIsl CaMOCTOSTENbHOW paboThl 00ydaromuxcs yKa3aHbl B
. 7-11.

6. [lepeyeHb EUATHBIX M YICKTPOHHBIX YICOHBIX U3TaHUI
[lepeueHb eYaTHBIX U SJIEKTPOHHBIX YYEOHBIX U3/IaHUH TIpHUBeIeH B Tabmulle 8.
Tabmuna 8— [lepedeHb MEYaTHBIX U MJICKTPOHHBIX YUCOHBIX M3IaHHMA

Komuecto
9K3EMIUIIPOB B
Winp/ OuoIoTeKE
URL bubnuorpaduueckas ccbliika
ajipec (xpome
P IEKTPOHHBIX
SK3EMILIIPOB)

WHTennekTyansHBI aHATW3 JaHHBIX C MOMomblo maketa RapidMiner : YueGHO-
Metonndeckoe nocodue / A. I'. Crenanos, B. C. barom, B. C. Bacunsesa [u np.]. —
Cankr-Ilerep6ypr :  Cankr-llerepOyprckuif  TOCYZapCTBEHHBIH — YHHBEPCHUTET
a’pOKOCMHUYECKOTro mpudbopocTpoenus, 2021. — 251 ¢. — EDN VYBOIA.

Epemenxko, K. Pabora ¢ naHHbIMH B m1000# cdepe: Kak BBIHTH Ha HOBBIH YPOBEHb,




Komruecto

Mindp/ 9K3EMIULIPOB B
OnoIMoTEKE
URL Bubmmorpadudeckas ccpuika
(kpome
azpec
JEKTPOHHBIX
SK3EMITEIPOB)

ucronb3ys aHanutuky / Kupwmin Epemenko ; mep. ¢ aHria. - MockBa : AubIuHa
[Mabnumep, 2019. - 303 c. - ISBN 978-5-96142-652-6. - Tekcr : anexTpoHHsIi. - URL:
https://znanium.com/catalog/product/1078503 (aata obparuenus: 21.06.2020)

[pyrsary, O. Kak cTath XakepoM: COOPHHK NPAKTHYECKUX CLEHAPHEB, MO3BOJITIOIINX
HOHATb, KaK PaccykIaeT 3J0YMBIIUICHHHK: IPaKTHYeCKoe pykoBoacTBo / O. IlpyTany ;
nep. ¢ anr. JI. A. benmkoBa. - Mocksa : IMK IIpecc, 2020. - 380 c. - ISBN 978-5-
97060-802-9. - Texkcrt: SIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1094954 (mata obpamennsa: 21.06.2020). -
Pexxum nocTyna: mo nojmnucke

J122 Jlanre @. Heuérkas noruka / ®enukc Jlanre — IlepeBox ¢ aHrmmiickoro AnEHbI
Buponaiinen. — CII6.: Ctpata, 2018. — 116 c. https://znanium.com/read?id=359806
M31 MacnennukoBa O.E., T'aBpunosa M.B. OCHOBBI UCKYCCTBEHHOTO HHTEJUICKTA: y4eO.

nmocobue / O.E. Macnennukosa, U.B. T'aBpmoBa. — 3- m3x., — M. : ®JIMHTA, 2019.
— 283 c. https://znanium.com/read?id=342767

@34 ®enoroBa E.JI. MHpOpMannOHHBIE TEXHOJIOTHH U CHCTEMBI: yaebHoe mocobue / E.JL.
®enoroBa. — MockBa : U] «DPOPYM» : HNHOPA-M, 2020. — 352 ¢
https://znanium.com/read?id=356007

JxecyrtacaH, P. PenmxuHupUHT OM3Heca: Kak TpaMOTHO BHEJIPUTh aBTOMATH3aLMIO U
HCKYyCCTBeHHBIH nHTe/U1eKT / PaBun [Ixecyracan, Jlxxon Bynpo ; mep. ¢ anri. - Mocksa
. Ampnunaa Ila6mumep, 2019. - 280 c. - ISBN 978-5-96142-704-2. - Tekcr :
anektpoHHBIH. -  URL:  https://znanium.com/catalog/product/1077957  (mara
obpamenns: 21.06.2020). — Pexxum moctyma: Mo moanucKe

7. TlepeueHb 2MEKTPOHHBIX 00pa30BATENBHBIX PECYPCOB MH(DOPMAIIMOHHO-
TEIIEKOMMYHUKAIMOHHOU ceTh «MHTEepHET»
[Iepeuenn AIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB nH(pOPMaIMOHHO-
TEJIEKOMMYHUKAIIMOHHOW ceTu «VHTepHeT», HEeOOXOIMMBIX JJIi OCBOCHHS JUCIMIUIAHBI
npuBeseH B Tabmuie 9.

Tabmma 9 — IlepedeHb SIEKTPOHHBIX OOpa30BATEIBHBIX PECYpPCOB HH(POPMAIMOHHO-
TEJICKOMMYHHUKAIIMOHHOHU ceTH «/HTepHeT»

URL anpec HaumenoBanue
http://Ims.guap.ru/ Enunas snexTponHas oOpa3oBarensHas cpena 'Y AIL

8. Ilepeuens HHPOPMAITMOHHBIX TEXHOJIOTHUI
8.1. [lepeyeHp mpoOrpaMMHOr0 0O€CHEeUeHUs,, HCIOJIb3YEMOT0 TMpPH OCYIIECTBICHUU
00pa30BaTENILHOTrO MpoIecca MO0 AUCLUIIUHE.
[lepeueHp UCONIB3yeMOro MPOrpaMMHOro obecriedueHus npejacranieH B Tadbuuie 10.

Tabmumna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHHS

Ne n/m HanmenoBanue
1 IIporpammubiil kommeke RapidMiner Studio
8.2. Ilepeuenn MH(POPMALMOHHO-CITPABOYHBIX CHCTEM,HCII0JIb3YEMBIX npu

OCYIIIECTBIICHUU 00Pa30BaTEILHOTO MPoIiecca 1Mo JUCIUILTHHE
[lepeuens uCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabnuie 11.




Tabmuua 11— Ilepedens HHPOPMALTMOHHO-CITPABOYHBIX CHCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuaiabHO-TeXHHUYECKas O0a3a
CoctaB  MaTepuabHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNFHOTO MpoIiecca Mo AUCHUIIMHE, MTPEACTaBIeH B Tabuuiel 2.

Tabmuua 12 — CoctaB MaTepHaIbHO-TEXHUUYECKON 0a3bl

HanmMeHnoBaHMe cocTaBHON YacTu Howmep aynuropuun

Ne n/m .
MaTepHaTbHO-TEXHHYECKOH 0a3bl (1pr HEOOXOIUMOCTH)

1 MynsTuMeauiiHas nekiuonHas ayautopus | 14-05, 14-15, 24-15, 24-16 JIC. 52-18 BM, 12-03 Tacr.
2 KommnbroTepHsIii kiace 14-06 — 14-11 JIC

10. OueHo4HBIE CPEeACTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CoctaB OLEHOYHBIX CpPEACTBAJIA MPOBEICHHUS TMPOMEKYTOYHOW aTTecTaluu
00yJaromuXxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CoctaB OIEHOYHBIX CPEACTB ISl IPOBEICHHSI IPOMEKYTOYHOM aTTeCTAIUH

Buza npomexyTo4HON arTecTanuu [lepedyeHp OLICHOUHBIX CPEACTB

DK3aMeH Cnucok BONpoOCOB K 3K3aMEHY;
TecThl.

10.2. B kayectBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMucs MpUMEHseTcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMUPOBAHHOCTU
KOMIIETEHIIMM, KoTopas npuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOAYJBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEpCUTETa,  IpaBHIa
HCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kpurtepuu onieHKH ypoBHS ¢(hOPMHUPOBAHHOCTH KOMIETEHIUN

Or1eHKa KOMITETEHITUH

Xapakreprucrrka chOpMUPOBAHHBIX KOMIIETEHIIAI
5-0ayutbHas mIKana P P (bopup

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBII
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCJICIOBATEIFHO U TPAMOTHO €T0 H3J1araeT;

— ONMHpasiCh Ha 3HAHHWS OCHOBHOW W JOMOJHUTEIHHOU IUTEPATYpHI,
TECHO MPUBS3HIBAECT YCBOCHHBIC HAYYHBIE MOJOKEHHSI C MMPAKTUIECKON
JESITEIIbHOCTHIO HAIPABJICHHS;

— yMeJ0 000CHOBBIBAET U apTYMEHTUPYET BBIJIBUTACMBIC M HJICH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJIHO BJIAJICET CUCTEMOM CIIeIMaT3UPOBAHHBIX TTOHATHUH.

«OTIIMYHO»
(Ga4YTCHO»

— o0yJaromuics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepHajl, TPaMOTHO H
[0 CYIIECTBY W3JIaraeT ero, ONupasch Ha 3HAHUS OCHOBHOU
JTUTEPaATyPHI;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBACT YCBOCHHBIC 3HAaHUS C MPAKTHYCCKOH JESITEIHHOCTHIO
HaIPaBIICHUS;

— apryMEHTUPYET HayYHbIC TTOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BJIQJICET CHCTEMOMH CIIeMaTN3NPOBAHHBIX TTOHSITHH.

«XOPOLLIO»
«BAYTEHO»




OneHKa KOMIIETEHIA X .
P E— ApaKTEpPUCTHKA C(HOPMHUPOBAHHBIX KOMITETEHIIMI
— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIN MaTepual,
0 CYHECTBY H3JIara€t €ro, OlMhpasChb Ha 3HAHHA TOJIBKO OCHOBHOI
JIUTEPaTYPHI;
— JIOTMyCKaeT HECYIIECTBEHHBIC OMMOKN M HETOYHOCTH;
«y/IOBJICTBOPUTEITHHOY .
(«GAUTEHO» — UCHBITBIBACT 3aTPYAHCHHA B MPAKTHYCCKOM IMPHUMCHCHUHW 3HAHUU
HaITpaBJICHHA,
— c1abo apryMeHTHPYET HayIHbIC MTOJI0KEHNS,
— 3aTpyaHseTcs B (GOPMYIHMPOBAHUN BBIBOJAOB M 0000ICHUI;
— 9YaCTMYHO BIAJCET CUCTEMON CIIENMAIM3UPOBAHHBIX IOHITHUM.
— o0ydJaromuiicss He YCBOWJI 3HAYUTENBHOH 4YacTH MPOrpPaMMHOTO
MaTrcpuaia,
— J0IIyCKaeT CYIICCTBCHHBIC OIINOKHU u HETOYHOCTH IIpH
«HEYOBJICTBOPUTEITHHOY .
«HE 3AUTCHOY paccMOTpeHHH IpobJIeM B KOHKPETHOM HarpaBlICHUH; 3
— UCHBITBIBACT TPYAHOCTHU B IIPAKTUYCCKOM INPUMCHCHWU 3HAHWH,
— HE MOXKET apIryMCHTUPOBATb HAYYHBIC ITOJIOKCHUA,
— He (POpMYJIMPYET BBIBOJAOB U 0000IICHUH.
10.3. Tumossle KOHTPOJIbHBIC 3aJlaHWA UJIW HHBIC MaTCpUAJIbI.
Bormpocs! (3agaun) nis sKk3aMeHa IpeIcTaBlIeHbl B Taoumie 15.
Ta6muma 15 — Borpocs! (3agaun) 115 2K3aMeHa
Ne Kon
Ilepeuyens Bonpocos (3agay) Ui 3K3aMeHa
/i WHINKATOpa
1. KaxoBo HazHaueHue makera RapidMiner? YK-1.3.2
2. Kakoit Tum muneHsnn Ha HCIOIh30BaHUs maketa RapidMiner, kakoBbI mpaBa u 00s3aHHOCTH VK-1.3.2
MIOJIb30BATEIIS TaKeTa?
3. Yrto XpaHUTCs B Mankax BKJIaaku Repository? VK-1.3.2
4, Onumure TEXHOJIOTHIO UMIIOPTA JAHHBIX B PEMO3UTOPUH MOJIb30BATENS OIlK-4.3.1
5. Uro Takoe aTpuOyTH HA0Opa JaHHBIX? YK-1.3.2
6. [Nepeuncaure BOZMOXHOCTH pexuma Statistics u 00bsACHUTE, KaK MU MOJIb30BATHCS OIIK-1.V.1
7. Iepeuncaure Bo3amoxuocTH pexxuma Visualizations u 00bsicHITE, KAK UMU T10JIb30BATHCS OIIK-1.V.1
8. Kak u xorma MOXKHO peann3oBaTh IpeiaraeMble BapuaHTHl Hadana pabotel ¢ RapidMiner, a VK-1.3.2
TaKOKe NpejylaraeMple malIoHbl penraeMbIX 3a1a4?
9. Kakue BO3MOXHOCTH CYIIECTBYIOT ITPH PadOTE C TIIABHBIM OKHOM? YK-1.3.2
10. | Kak MOKHO BOCIIONTB30BAThCS CHCTEMOH 00y4eHus makera RapidMiner u kakue YK-1.3.2
BO3MOKHOCTH MPEJOCTABIISIET MOJIH30BATEII0 CHCTEMa TIOMOIIH?
11. | [IpuBenurte mpuMepHI Pa3INIHBIX TaHHBIX U IIOCTABBTE X B COOTBETCTBUE ¢ TUIMaMu AaHHBIX | OIIK-4.3.1
RapidMiner
12. | Kakoii cMbica mapamerpa Name? OIlK-4.3.1
13. | Kakoii cMbica mapametpa Type? OIlK-4.3.1
14. | Kakoii cMmbic mapameTpa Range? OIlK-4.3.1
15. | Kakoii cmbica napamerpa Missing? OIIK-4.3.1
16. | Kakoii cmbica napamerpa Role? OIlK-4.3.1
17. | Kakoii cmbica ponu label? OIIK-4.3.1
18. | Kakoii cmbica pousu id? OIIK-4.3.1
19. | Kakoii cmbica posieii prediction, cluster? OIIK-4.3.1
20. | Kakoit cMbicn porneit weight, batch? OIIK-4.3.1
21. | V3 Kakux pa3aesoB COCTOUT MONIArOBOE PYKOBOACTBO 10 MPOAYKTY? OIIK-4.3.1
22. | IlpogeMoHCTpHpYIiTE YMEHHE OTHICKATh HHTepecyronuii Bac onepatop RapidMiner OIIK-4.V.1
23. | IlponeMoHCTpHpYiiTE YMEHHE y3HATh Ha3HAYEHUE BXOJI0B M BBIXOJIOB Onleparopa OIIK-4.V.1
24. | OnummTe TEXHOJIOTHIO IPOrPaMMHUPOBAHHS ONIEPaTOpOB OIIK-4.V.1
25. | IlepeuncinTe BapHaHTHI PEJCTABICHHS PE3yJIbTATOB B PEXKHME BU3YaTH3ALNH OIIK-7.B.1
26. | Ilokakute HECKOIBKO BO3MOXKHBIX BAPHAHTOB Tpa)nuecKoe MpeCTaBICHHS OIIK-7.B.1
00pabaThIBaeMBIX BAMH JTAHHBIX
27. | TlpogeMoHCTpHpYiiTe yMEHHE peann30BaTh 3a1a4y (puibTpaluy JaHHBIX MOJYYEHHBIX U3 YK-1.B.2
peno3uTopus
28. | IlpogeMoHCTpHpYiiTE YMEHHE Pealn30BaTh 3a1a4y COPTHPOBKH JAHHBIX MOIYYSHHBIX U3 YK-1.B.2
peno3uTopus




Ne Kon
[epeuens BorpocoB (3a1a4) JyIst IK3aMeHa
T1/T1 WHIWKATOpa
29. | IIponeMoHCTpHPYHTE YMEHNE YAAIUTH CTONOCI] JaHHBIX HOITYYeHHBIX U3 PETIO3UTOPHUS YK-1.B.2
30. | OmumuTe peanm3anuio HaCTPOUKHA COPTUPOBKU JaHHBIX U3 PETIO3UTOPHUS IO HECKOIBKUM VK-1.B.2
napameTpam?
31. | Kakoe nanpHeiiree HaripaBJIeHHE HAYIHBIX HCCIIEJOBaHUI BBl BRIOpan? OI1K-4.3.1
32. Kaxk BrI mpencraBisieTe cebe 00BEKT BaIIMX JAIBHEHITNX UCCIeTOBAHUN? OIIK-4.3.1
33. OnwummTe npeaMeT BalluX JaTbHEHIIINX UCCIeJOBAaHUI U METOIbI, KOTOPBIMH BBI OIIK-4.Y.1
coOMpaeTech MOIb30BATHCS
34. | Kakas cTpykTypa ZaHHBIX TpeOyeTcs U pelIeHHs 3a1a4H PAaHKUPOBAHUS? OIlK-1.3.1
35. | Kakas cTpykTypa ZaHHBIX TpeOyeTcs sl pelIeHHs 3aaqi KiIacCu(puKanum? OIlK-1.3.1
36. | Kakas cTpykTypa JaHHBIX TpeOyeTcs sl pelieHHs 3a7adi perpeccuu’? OIlK-1.3.1
37. | Kakas cTpykTypa JaHHBIX TpeOyeTcs UL pelIeHHs 3aa4H IIOCTPOSHIS IepeBa Wil Jieca OIIK-1.3.1
pemeHus?
38. | Kakas cTpykTypa DJaHHBIX TpeOyeTcs sl pelIeHHs 3aaqH KJIACTepH3aIin’? OIIK-1.3.1
39. | Kakas cTpykTypa JaHHBIX TpeOyeTcs UL PEeIIeHHs 3a0a4l PAaHKAPOBAHUS TIOUCKA OIIK-1.3.1
aCCONMATHUBHBIX MPaBHi?
40. | IlepeuncnuTe caifThl, KOTOPBIE BBl MPOCMOTPEIH IS ToA00pa HH(POPMAIIHN IS OIIK-1.3.1
JaTbHEHIIEro NCCIeaOBaHNUs
41. | Yo TaKoe NepeBo pemeHuid? OIIK-7.3.2
42. | Kakoe knaccupuKanioHHOE MPABIIIO UMEET AEPEBO PEIICHMUIT? OIIK-7.3.2
43. | Kakue TuIisl 33/1a4 pEIAlOTCs METOJIOM JiepeBa perieHHi? OIIK-7.3.2
44. | Kakue cynecTBYIOT aJTOPUTMBI I IOCTPOCHHUS AEPEBHEB PEIICHUN? OIIK-7.3.2
45. | Kak BB HOHHUMaETE, YTO TaKOE JKaJAHBIH aJITOPUTM? OIIK-7.3.2
46. | CpaBHHTE BapHaHThl NPUHATHUS PELICHHsI METOJIAMHU «IE€PEBO PEeLIeHUH» U «caydaiublii tec» | OIIK-1.B.1
47. | Kakue naHHBIE IOCTYNAIOT HAa BXOJ ONIEPaTOpa «CIy4yaitHOTo Jieca»? OIIK-7.3.2
48. | Kakue THIIbI 33/1a4 MOTYT OBITh PEIIEHBI C TOMOIIBIO CIIyYalHOro Jieca? OIIK-7.3.2
49. | Ioctpoiite nepeBo pemeHnii 1 chopMyIUPyHTE CMBICI TOJYYEHHOTO PELICHUsI OIIK-7.B.1
50. | IIpuBeauTe HECKOJIBLKO BapUaHTOB NOCTAHOBKH 3a/1au KIACCH(UKALNY U MPEIIOKHUTE JIs OIIK-7.B.1
HHX pa3JIMdHbIe METOJIbl CO3AaHMsI KIACCH()UKAIIMOHHBIX PABHJII
51. | B uém 3akiroyaercs 3a1aua Kinaccupukanuu? OIIK-7.3.2
52. 3aaiiTe mapamMeTpbl KCKYCCTBEHHON HEWPOHHOMN CETH M MPOBEAUTE €€ 00yUeHHE OIIK-1.B.1
53. | B uéM coCTOUT OCHOBHAS HJIES METOIa OOPATHOTO PACIPOCTPAHCHHUS OIITHOKH? OI1K-7.3.2
54. | Ha uem ocHOBaH anroput™ K-0mmkailux cocesiei ¥ MosSCHUTE Kak OH KJIaCCU(PHUIUPYET OIIK-7.3.2
HEHM3BECTHBIA 00BEKT?
55. | Ilouemy HauBHblii GaiiecoBckuii Kiaccu(puKaTOp Ha3bIBaeTCs HAUBHBIM? B 4éM ero rmaBHas OIIK-7.3.2
unes?
56. | Yro npexacraBisieT co0OW CTPYKTypa JiepeBa pelieHHi? OIIK-7.3.2
57. IlosicauTe, 4TO Takoe BadUAAIUs ¥ KaK IMOATOTOBUTH JJIs HEE TaHHbBIC OIIK-1.B.1
58. | Chopmynupyiite 3a1auy kiaccupuKaIim, BBIOSPUTE OepaTop MPOrpaMMHOIO MaKeTa OIIK-7.B.1
RapidMiner «Split Validation» wmu «Cross Validation» ast npoBepku kadecTBa ee penreHus
1 000CHYHTE CBO BEIOOP
59. | B uém 3aximrogaercs OCHOBHAs HJesl oTeparopa mporpaMMHoro nakera RapidMiner OIIK-7.3.2
«Bootstrapping Validation»? Yem oH oTiiHuaeTcst OT APYTUX OMEPATOPOB BATUAAIH?
60. | Yem omeparopsl nporpammuoro nakera RapidMiner « Wrapper Split Validation» u «Wrapper | OIIK-7.3.2
X-Validation» nmoxosxwu Ha onieparopst «Split Validation» u «Cross Validation»? Uem
OTINYaTCS?
Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npencrapieHs! B Tadnuue 16.
Tabmuna 16 — Bonpocs! (3agaun) s 3adera / qudd. 3adera
Ne n/mt Ilepeuens BonpocoB (3agau) it 3ayera / audd. 3agera Koz
WHANKATOpa

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

Ilepeuenp Tem [UIs KypCOBOTO IPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOThI

MpeICTaBICHBI B Ta0mwmie 17.

Tabnuua 17 — IlepeueHb TeM 151 KypCOBOTO MPOEKTUPOBAHMSI/BBIIOJIHEHUSI KYPCOBOM pabOThI

Ne i/t

KYpPCOBOM pabOTHI

[TpuMepHBIii IepedeHb TeM il KypCOBOTO MPOEKTUPOBAHUS/BITTOIHEHHS




‘ Y4eOHbIM MJIaHOM HE IPEIYCMOTPEHO

Bomnpocsl

npezcTaBieHsl B Tadmuie 18.

Tabnuna 18 — [IpuMepHbIi IEpeYeHb BOMPOCOB JIsI TECTOB

AJi1 IIPOBEACHHUA HpOMe)I(YTOqHOﬁ arrécrallikn B BHAC TCECTUPOBAHUA

Ne
n/n

IIpuMepHsIii nepedeHsb BOMPOCOB AJIs TECTOB

Kon
WHAMKATOpa

Ione3HOCTh acCONMATUBHOIO MPABUIIA ONPEENAETCS 3HAUCHUEM €T0 JOCTOBEPHOCTU
Bribepure oauH oTBET:

Bepuo

HegepHo

YK-1.3.2

ITocTaBbTE B COOTBETCTBHE THII 33Ja4H BULY €€ TapaMETPOB

3aJa4u, mapaMeTpbl KOTOPBIX HE 3aBUCAT OT BpEMCHU

BeibepurTe... j
BbiGepure... j
BbiGepure... j

Ortser 1 ‘

3a[a49u, MapaMeTphl KOTOPBIX CITydaifHbI ‘
OtBeT 2

3a[auu, MapaMeTphl KOTOPBIX 3aBUCAT OT BPEMEHHU ‘
OtBet 3

VK-1.B.2

JlocTaTOYHBIM YCIIOBUEM CYIICCTBOBAHHUS MakCUMyMa T GepeHINpyeMOoii Ha HHTepBaie
GYHKIUH SBISIETCS
Bribepure oanH 0TBET:

T . .
' a. OTPULATCIBbHOC 3HAYCHUC BTOPOU NTPOU3BOAHOHU (1)yHKL[I/II/I B TOYKE DKCTpEMyMa

Ol

b. HyneBoe 3HaYeHNE BTOPOI MPOU3BOAHON (PYHKIMH B TOUKE SKCTpEMyMa
C. HE TIOJIOKUTEIbHOE 3HAYCHUE BTOPOI MPON3BOIHON (DYHKIIMH B TOUKE SKCTPEMyMa

d. mosokuTENIFHOE 3HAYEHHNE BTOPOH MPOU3BOJHON (DYHKITH B TOUKE SIKCTPEMyMa

-y

€.HEe OTPHLATENbHOE 3HAYCHHE BTOPOH NPON3BOIHON (PYHKIMH B TOUKE SKCTpEMyMa

OIIK-1.3.1

3ajava KIacTepHU3aliy IpeyCMaTpUBaET
Bribepure ouH OTBET:

a. OTHECEHHE 00BhEKTa K OINPCACIICHHOMY KJIACCy

(®
) b. CO3JaHHUC CUCTCMBI KJIACTCPOB O6LG,Z[I/IH$IIOH.II/IX 00BEKTEHI 110 OIIPCACJIICHHOMY IIPU3HAKY

OIIK-1.Y.1

HetiponHnsie ceTu ObITH
BriGepute oJIuH WM HECKOJIBKO OTBETOB:

PEKYPPEHTHBIMHU
TIPSIMOHAIPABICHHBIMU
TIOCIIEI0BATEIILHBIMA

O6paTHOHaHpaBJ'I€HHLIMI/I

B B R A

TNapaJijieJIbHbIMU

OIIK-1.B.1

ACCOIMaTUBHOE MPABUIIO MOXKET OBITH
Bribepute 01H WM HECKOJIBKO OTBETOB:
a. TPUBHAJIBHBIM

b. panmoHanTbHBIM

C. MOJIC3HBIM

d. onTuMaNbHBIM

€. HeTIOHSTHBIM

OIIK-4.3.1

Pemaronee npaBuao cocTOUT U3 ]]r[yCTo u [Jnycro
yCHOBHHl IBI)I 3a>1<eHI/m| lyTBep)K}IeHI/I}I| |CI)OpMyJ'[I/IpOBKI/I| IpeH_IeHI/Iﬂl IBLIBOJ]aI
BaxoueH s [BbIpakeHHs] (hopMyTHpOBKH| [BBIBOIA| [y TREp IeHHs| [perneHHs]

OIIK-4.3.1

Omneparop Applay Model B Rapid Miner no6asinsiet B aTpuOyThl poiib I]HyCTO , a k-Means
pous [Jnycro

prediction| |id| label| [regular]
cluster| jpatch| [regular] [label

OIIK-4.V.1




No . Kon
[IpuMepHBIii IepedeHb BOMIPOCOB IJIs TECTOB
T1/T1 WHIWKATOpa

OyHKIM KIIacCU(PUKAINT MOXKET OBITH OIIK-7.3.2
Br1OepuTe 0iMH MM HECKOJIBKO OTBETOB:
a. HeJIMHEMHOU

b. nuHeliHON

| JlepeBo perieHust Ha3bIBACTCS DHyCTo , KOTJIa BBITIOJIHAETCS] IPOTHO3UPOBAHUE BEPOSITHOCTH OIIK-7.B.1
3HAYCHUS KaTeTOPHAIHHOM 3aBICHMO IEPEMEHHOM MO0 COOTBETCTBYIONTIM 3HAUCHUSIM
HE3aBUCHMBIX TIEPEMEHHBIX (IPEIUKTOPOB). B Tex cimydasx, Korma mpon3BOAUTCS
MIPOTHO3UPOBAHUE CPEAHETO 3HAUCHUS, IEPEBO PEIICHUN HA3bIBACTCS [IHyCTO

nepeBo perpeccuy| [IepeBo KiracCHpHUKAIINY]
ImepeBo perpeccud| |IepeBo KIacCU(PHUKAIINY]

[lepeyeHb TeM KOHTPOJBHBIX Pa0OT MO AMCHUIUIMHE OOYYAIOUIMXCS 3a04HON (HOPMBI
o0OydeHus1, IpeICTaBIeHbI B Ta0mie 19.

Ta6ymma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne /i [lepeueHs KOHTPOIBHBIX PabOT

Lo

3amaya KIacCUPUKAITIT

3agada perpeccuu

3agaun MOCTPOCHUS AepeBa PEIICHUH U CITy4aifHOTO Jieca

3agada KjIacTepu3aluu

3agaya pacrpeeneHus pecypcoB

3agada o paHiie (proK3aKe)

TpaHcnopTHas 3aga4a

3amaya COpTUPOBKU

O |N|@|g| W

3amaun 06pabOTKH TEKCTOB

-
o

3aaun HHTEPIIONSAIINN F SKCTPATIONIAIINN

10.4. Meroguueckue  Marepuaibl,  ONPEACHSAIONIME  TPOIEIyphl  OLICHUBAHUS
UH/IMKATOPOB, XapaKTepU3YIOIIUX d3Tanmbl (HOpPMUPOBAHMS KOMIIETEHLUH, COAep)Karcs B
JOKaJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpyOIMX TOPSAOK M TPOLEAYPY
NPOBE/ICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHON aTTecTalluy 00y4aroIuXxcs
I'VAIL

11. Meroauyeckue ykazaHus i1 00y4JaOIIUXCs 0 OCBOCHUIO JUCITUTUTHHBI

11.1. MeTtoauueckne yka3zaHus [ OOYYAlOIIMXCS 10 OCBOCHMIO JIEKIMOHHOTO
MaTepuaia.

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOIO MaTepuaja — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riIyOOKOe U SICHOE WU3JIOKEHHE ydeOHoro marepuana. Ha3HadeHune COBpEMEHHOH JIeKIUMU B
paMKax IUCHMIIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(POPMALMIO 1O TEME, a B OCBOCHUU
Q)yHHaMeHTaHBHBIX HpO6J’I€M AUCHUIINIMHBI, METOJ0B HAYYHOI'o IIO3HAHMA, HOBEHUIITHNX
JOCTIDKEHUI HaydHOH MbIciau. B yueOHOM mporiecce JEKIUs BBIMOIHAET METO0JIOIMUYECKYIO,
OpraHU3aIMOHHYI0 U MHPOpMaMOHHYIO (QyHKIUHU. JIeKHs pacKphpIBaeT MOHATHIHBIN anmapat
KOHKPETHOU o0yiacTH 3HaHus, €€ MpoOieMbl, AaeT LEeIbHOE NPEACTaBICHUE O AUCIUIUIMHE,
IMMOKAa3bIBACT B3aMMOCBA3b C IPYIrUMHU JUCHUITIIMHAMU.

[Inanupyemble pe3yabTaThl IPH OCBOCHUH 00YyYaIOUIMMHUCS JEKIIMOHHOTO MaTepuana;

— IMOJMY4YC€HHE COBPEMCHHBIX, MLCJIOCTHBIX, B3aMMOCBA3aHHBIX 3H3HHI>1, YPOBCHB
KOTOPBIX ONPEAEIAETCS 1EIEBOM YCTAHOBKON K KayKJJOM KOHKPETHOU TEME;

— IIOJIy4€HHE OIbITa TBOPYECKOH pabOThI COBMECTHO € IIPENOJaBaTEIEM;

— pasBuTHE TPO(ECCHOHATHLHO-IETOBBIX  KadecTB, JIIOOBH K  TIpeAMETy U
CaMOCTOSITENIbHOTO TBOPUYECKOT'O MBIIITICHHUS.

— TOsBJIEHUE HEOOXOAMMOro HHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSITEIbHON pabOThI;




— TOJy4YeHHE 3HaHUW O COBPEMEHHOM YPOBHE pa3BUTHSI HAYKM M TEXHUKHM U O
MIPOTHO3€ WX Pa3BUTHS Ha OJIMKAUIIINE TOJIBI;

— HAYYUTHCS METOAMYECKH 00pabaThiBaTh MaTepwall (BBIACIATH TJIaBHBIC MBICIU U
MOJIOKEHUSI, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, I[OBTOPSITH HX B  Pa3IUYHBIX
(bopMyITUPOBKax);

—  MOJIy4EeHHUE TOYHOTO MOHUMAHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TTOHSITHI.

JIeKuMoOHHBIA MaTepuan CONPOBOXKIAECTCS AEMOHCTpaluen crnainos. lIpesenranusa mis
JEKIHH uMeeT 00beM 6,5 MO u coaepkut npumepHo 200 ciaiinos.

CrpykTypa mpeaocTaBieHHUs JEKIMOHHOTO MaTepuana COOTBETCTBYeT Tabnuie 4.
[Ipe3enTanus pa3menieHa Ha CTpaHUIIE AUCHUIUIMHBI B cucteMe LMS

11.2. Metoauyeckue yKa3aHus I 00y4JaroIUXCs 10 yYaCTHIO B CEMUHapax
CeMuHapcKue 3aHSATUS HE PETYCMOTPEHBI.

11.3. MeTtoauveckue yka3aHUs Uil OOYYAIOIIUXCS IO TPOXOXKACHHUIO MPAKTHUYECKUX
3aHITUU
[IpakTuueckue 3aHATHS HE IPEIYCMOTPEHBI.

11.4. Metoauueckue yka3aHusl A OOydaroLIMXCsl 10 BBIIOJHEHHUIO J1a00paTOPHBIX
pabor

B xone BbimonHeHus 1a0OpaTOpHBIX pabOT oOyyarolMics MAOKEH YINIyOUTh U
3aKpeNUTh 3HAHMS, NMPAKTHUECKUE HABBIKM, OBJAJETh COBPEMEHHOM METOAMKONM M TEXHMKOH
OKCIIEPUMEHTAa B COOTBETCTBUH C KBATU(PHUKAIMOHHONW XapaKTEPUCTHKOHW OOydJaromerocs.
Beinonnenue 1abopaTopHbIX pabOT COCTOMT M3 3KCIEPUMEHTAIbHO-IPAKTUYECKOH, pacyeTHo-
AQHATUTHYECKOW YacTel ¥ KOHTPOJBHBIX MEPONPHITHHN (3aIIuThl). BeimonHenune 1abopatopHOTo
HPaKTUKyMa JIOJKHO OBITh 3aBEPIIEHO B TEUEHUE ceMecTpa 00ydeHusl.

BrimonHenue 11abopaTopHBIX paboOT O0YyYaromUMCS SIBJISIETCS HEOTHEMIJIEMOW YacThIO
U3y4eHHs] JTUCLMIUIMHBI, OIpenesseMoil y4yeOHbIM IUTAaHOM, M OTHOCHTCA K CpEICTBaM,
o0ecreunBaroIMM pPelIeHNe CIETYIOINX OCHOBHBIX 3a7a4 00y4Yaroerocs:

— yYMeTh pellaTh HEeCTaHIapTHbIE MpodecCHOHANbHBIE 33/1a4i, B TOM YHUCJIE B HOBOM
WIM HE3HAaKOMOM Cpele M B MEXKIUCUUIUIMHAPDHOM KOHTEKCTE, C IPUMEHEHUEM
MaTeMaTUYeCKUX, E€CTECTBEHHOHAYUYHBIX COLMAJIbHO-3KOHOMHYECKUX U MpOo(eccrOHaTbHbBIX
3HAHUH,

— yMEeTb NPUMEHSATh Ha IPAKTUKE HOBbIE HAYYHbIE MIPUHIIUIIBI M METO/IbI UCCIIEI0BAaHUIN
(OIIK-4.V.1);

— BJaJeThb HaBBIKAMU  MHCIIOJIB30BaHMS  aITOPUTMOB U  LUQPOBBIX  CPEICTB,
npeHa3HAYeHHbIX JJIs aHaiIu3a HH(GOpMAIUY U TaHHbIX;

— BIIQAETh  HAaBbIKAMHU  TPUMEHEHUS  MaTeMaTUYEeCKUX, ECTECTBEHHOHAYUYHBIX,
COLIMAJIbHO-3KOHOMMYECKUX U MPO(PECCUOHANBHBIX 3HAHUN JJIs1 peLIeHHs] HECTaHAApTHBIX 3aj1ad,
B TOM YMCJIE B HOBO MJIM HE3HAKOMOMU CpeEJE;

— BIIAJETh HaBBIKAMHU pa3pabOTKU OPUTHHAIBHBIX aJITOPUTMOB M MPOTPAMMHBIX
CPEICTBA, B TOM UYHUCIIE C UCIOJIb30BAHUEM COBPEMEHHBIX MHTEIIEKTYAIbHBIX TEXHOJIOTUMN, IS
penieHus npodeccuoHaNbHbIX 3a/1a4;

— BIJAQACTh HAaBBIKAMU IIOCTPOCHMSI MAaTEMaTHYECKMX MOJEIEH Ul peanu3anuu
YCIIEMIHOTO (YHKIIMOHUPOBAHUS pacIpe/leIeHHbIX HH()OPMALMOHHBIX CHCTEM U CHCTEM
MOJEPKKU MPUHSITHSI pEIICHUH.

Jnis mpoBeieHust 1ab0paTOPHBIX 3aHATHH MCIONB3YeTCsl yueOHO-METOIMUECKOe ocobue
WNHTennexTyalbHBIA aHAIN3 JaHHBIX C TOMOIIBI0 makera Rapid Miner / Yue6HO-MeTOIMUECKOE
nocobue / [Tox penakmueit A. I'. CrenanoBa. OHO COAEPKUT METOIUYECKUE YKa3aHUs, 3aaHue
U TpeOOBaHUS K TPOBEACHUIO J1A0OpAaTOPHBIX paboOT, CTPYKTYypy U (opMmy oTyera o
nabopaTopHoil pabote, TpeOoBaHUs K OQOpPMIEHHIO OT4eTa O JabopaTOpHOH paboTe H
KOHTPOJIbHBIE BOTIPOCHI.



Y4eOHO-MeToInYeCcKOe MTOCO0He pa3MeIleHO Ha CTpaHUIle JUCIUIUIMHEI B cucteme LMS.

11.5. Meroauyeckue ykazaHus JUisi OOYyYarOlIUMXCS IO TMPOXOXKIACHUIO KypCOBOI'O
MIPOEKTUPOBAHHUS/BBIIOJIHEHUS KYpPCOBOM pabOThI
KypcoBoe npoektupoBaHue mo AUCHUILIMHE HE TPETYCMOTPEHO.

11.6. MeTtoauueckue yKazaHus JUIsi 0OYyJaIOMIMXCS MO MPOXOXKICHUIO CAMOCTOSITEIHHOM
paboThI

B Xozme BBIMONHEHUS CAMOCTOSATEIHHOW pabOThI MO MUCHUIUIMHE OOYYaroIIHiACs
BBITMOJHSET PadoTy IO 33JaHUIO U MPU METOJAUYECKOM PYKOBOJICTBE IpernoaaBaress, Ho 6e3 ero
HEMOCPEJCTBEHHOTO  ydacTusi. Jlmsg  oOywarommxcss 10 3a04HOM  ¢opme  oOydeHus,
camocTosTeNbHas padoTa TOMOJHUTEIHFHO BKIIOYAET BHIMOTHEHHE KOHTPOJILHOU pabOoTHI.

B mporiecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, Yy oOydaromierocst (GhopMuUpyercs
1enecoo0pa3Hoe IIaHUPOBaHKUE PaboUero BpeMeHH, KOTOPOE MO3BOJIIET UM Pa3BUBATh YMEHHUS
Y HaBBIKA B YCBOGHHW M CHCTEMAaTH3allMU MPUOOPETAEMBbIX 3HAHHI, 00SCIICUMBACT BBICOKUI
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOY4YEeHHs, MOMOraeT TMOJYYUTh HABBIKUA IOBBIIICHUS
poeCCHOHAIBHOTO YPOBHSI.

BoimonHenue caMocToOsATENbHOW palOTHI SIBISIETCS OOSA3aT€NbHBIM Ui CTYJCHTA.
PesynbTarel paboThl 0hOPMIIIOTCS B BUIE OTYETA, YTBEPIKIAIOTCS MPETIOaBATEIIEM U SBIISIOTCS
OCHOBaHHUEM IS JIOMYCKa CTYACHTA K MPOMEKYTOYHON aTTECTAllUU B MEPHO/] IK3aMEHAIMOHHOMN
CECCHH.

Metoauueckue ykazaHus s CaMOCTOATEIbHOW paboThl CTYAEHTOB HAaXOJISATCS Ha
CTpaHuIle AUCIUTLTHHBI B LMS.

11.7. Metoauueckue yKazaHus [UIsl OOYYaroIIMXCS IO IPOXOXKACHHUIO TEKYILIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTH IIPEIYCMAaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00yYaroImuxcsi, OCYIIECTBISEMOIO B TEYEHUE CEMeCTpa C IIeJIbI0 OLEHMBAHUS XO/1a OCBOCHUS
JTUCIUIUIAHBI.

KoHTponb 0CBOEHUS TEOPETUUYECKOI0 MaTepuaia MpoBOAUTCS B (hopME KOMIBIOTEPHOIO
TECTUPOBAHUS B KOHIIE KaKJIOT0 MECALa U3YUEHUS TUCIIUIIINHBI.

KoHTponb OCBOEHMSI TNpPaKTUYECKOW COCTABISAIOIIEH AWCLUIIIMHBI IPOBOAMUTCA 11O
MaTepuaiaMm JabopaTopHbIX pabOT MO Mepe HuX 3alliuThl. BblosHeHue 1abopaTOpHOro
IPaKTUKyMa B ITOJIHOM 00beMe SBISETCS 0053aTeNIbHBIM JUISl CTY/ICHTA U SBISETCS OCHOBAHUEM
JUISL TOTTYCKa €ro K MPOMEXYTOUHOM aTTecTally B IEPUO]T IK3AMEHALIMOHHON CECCHH.

11.8. MeToauyeckue yka3zaHUs JUIsl O0y4arONIMXCs MO TMPOXOXKICHHUIO IMPOMEKYTOTHON
aTTeCTalUu.

[IpomexxyTounast ~ aTTecTanusi  OOy4arOUIUXCs  MPEAyCMAaTPUBAEeT  OILICHWBAHUE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB 00y4YeHHs MO auciuruiiHe. OHa BKIIIOYAET B
cedst:

— 9JK3aMeH — (opma OILEHKH 3HaHUHM, TONYyYEHHBIX OOYYaroIIUMCA B IMPOLECCe
W3YYEHUS BCEW MUCIUIUIMHBI WM €€ YaCTH, HAaBBIKOB CAMOCTOSATEIHHOU paboThl, CIOCOOHOCTH
MPUMEHATh WX JJIs pEeHIeHUs MPAaKTHUYEeCKUX 3a7ad. JK3aMeH, Kak MpPaBWIO, MPOBOJUTCS B
NepuoJl HK3aMEHALMOHHOM CECCMM W 3aBEpIIAeTCS ATTECTAllMOHHOM OLIEHKOM «OTIMYHO,
«XOpOILIO», «YAOBIETBOPUTEIHHOY, «HEYAOBIECTBOPUTEIHHOY.

[IpomexyTouHas aTTecTanus MPOBOAUTCA B (OpME KOMIBIOTEPHOTO TECTUPOBAHUS B
BBIYHMCIIUTEIBHBIX JIA0OPATOPHUSAX YHHBEPCUTETa IO PACIHCAHHWIO cecCHM. B HE0OXO0IUMBIX
ClIy4asix JOMYCKaeTCs IMCTAHIIMOHHOE TPOBEICHNE KOMIIBIOTEPHOTO TECTUPOBAHMSL.



Jluct BHeceHUsI U3BMEHEHUH B pabouyio MporpaMmy AUCHUILTAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHusl
Kadeapsl

Ionmuce
3aB.

kadempoit




