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AnHoranus

HucuunnuHa «MareMaTudeckue METOJbl M MOJENU MPUHATHS PEIICHUNH» BXOIUT B
00pa3oBaTeNbHYI0 MPOrPaMMy BBICIIEr0 OOpa30BaHUS — MPOrpaMMy MAarucTpaTypsl IO
HampaBieHuto  noarotoBku/  crnenuambHocTH  09.04.03  «[Ipukmamgnas  uHpOpPMATHKA»
HanpasienHocty «[Ipuknagnas wHpopmatuka B uHPOpMaunoHHOH cdepe». [Jucummiamna
peanmmu3yetcs kadenpoit «Ne82».

JlucuuiuinHa HaresneHa Ha (P OPMHUPOBAHKE Y BBITYCKHHUKA CIEAYIOUIMX KOMITETCHIINIA:

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

OIIK-1 «CmocobeH camMoCTOATENbHO TMpuoOpeTaTh, 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 «CrmocobGeH mpuUMEHSTh Ha MPAKTUKE HOBBIE HAyYHBIC MPHUHIMIBI 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
o0y4yeHHEeM CTYACHTOB pa3IMYHBIM MeToJaM o0paboTKM JaHHBIX (B TOM  YHCIe
MHTEJJIEKTYyaJIbHBIM) HAa OCHOBE CYIIECTBYIOUINX MH()OPMALIMOHHBIX TEXHOJIOTHH.

[IperonaBanrie MUCHMIUIMHBI TPEAyCMaTPUBAET ClieAylomue (HOpMBI OpraHU3alUuN
yueOHOro mpoiiecca: JIeKIuu, 1a0opaTopHble paboThl, CAMOCTOSATENbHAs paboTa 00yJaromerocs,
9K3aMEH.

[IporpaMMo#l NHUCHUIUIMHBI TPEIYyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAS aTTeCTaIHs B (popMe dK3aMeHa.

[IporpaMMo#l IHUCHUIUIMHBI TPEIyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTanus B (hopMe IK3aMeHa.

OO0miasi TpyA0EMKOCTh OCBOEHHS JUCUHUIUIMHBI COCTaBISAET S5 3aueTHBIX enuHuil, 180
4acoB.

SI3bIK 00yUYeHUs IO JUCIUILTUHE KPYCCKHI»



1. TlepedeHb IIaHUPYEMBIX PE3yJIbTATOB O0YyUYCHUS MO TUCLUILIHMHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

Lenpto mpenomaBaHusi IUCUUIUIMHBL SBISCTCS (OPMHPOBAHUE Yy OOYYaIOIIUXCS
CIIOCOOHOCTEH OCYIIECTBIATh KPUTUYECKUH aHAMM3 TNPOOJIEMHBIX CHUTYyallii Ha OCHOBE
CHCTEMHOI0 TIOAX0J1a, BHIPaOaTHIBaTh CTPATETUIO JEHCTBHM, CaMOCTOSTENIHHO NPHOOpETaTh,
pa3BHBATh M NPUMEHSATh MaTEMaTHYECKUE, €CTECTBCHHOHAYYHbIC, COLIHATbHO- SKOHOMUYECKHUE U
npodeccuoHaIbHBIE 3HAHUS JAJS PEIICHUs HeCTaHJApTHBIX 33a71ad, B TOM 4YHCJIE B HOBOW HIIU
HE3HAKOMOH cpefe M B MEXKIUCUUIUIMHAPHOM KOHTEKCTE, pa3padaThiBaTh OPHUIHMHAIBHBIC
QITOPUTMBI M TPOTPAMMHBIE CPEICTBA, B TOM YHUCIE C HCIOJb30BAHUEM COBPEMEHHBIX
MHTEIJICKTYaJIbHBIX TEXHOJIOTHH, JUIS pEUIeHUs NpOo(ECCHOHAIBHBIX 3a7ad, NPHMEHSTh Ha
NPAaKTUKE HOBbIE HAyYHbIE MPUHLUUIB M METOABI MCCIEJOBAHUN M HCIOIb30BATH METOJIBI
HAYYHBIX MCCIICIOBAHUI M MaTeMaTHYECKOTO MOJICIUPOBAHUS B OOJACTH NPOEKTHUPOBAHUS U
yIpaBiieHUs] HTH(POPMAITMOHHBIMU CUCTEMAMHU.

B pesynmprare 0Oydaemblii MMEET BO3MOXKHOCTH OCBOMTH OOIIMI IOAXOA K aHAIU3y
JAHHBIX W W3BIICYCHUIO 3HAHWUH M CMBICIIa HA OCHOBE DPA3BHBAIOIIMXCS HAYyYHBIX METOJIOB
00paboTku nHpoOpMaKK U (HOpMaTH3ALUK MPHUKIAIHBIX 33a]a4 C TPUMEHEHUEM COBPEMEHHBIX
UHCTPYMEHTAJIBHBIX CPEICTB.

1.2. JlucumruiiHa BXOAUT B COCTaB 00s3aTENbHON 4acTH 00pa30BaTENILHON MPOrpaMMEI
BeIcIero oOpasoBanus (nanee — OIT BO).

1.3. IlepeueHb IIaHUPYEMBIX PE3YJIBTATOB OOYUEHHS M0 JUCLUUILINHE, COOTHECCHHBIX C
IUTaHUpYyeMbIMH pe3ynbratamu ocBoeHust OI1 BO.

B pesynbrare m3ydeHus TUCHMIUIMHBI OOyYaroOLIUiCs NOJDKEH 00Majarh CieqyIoIuMH
KOMIIETEHIIMSIMUA WJTH WX 9acTsAMH. KoMIeTeHInu 1 WHAMKATOPHI UX JOCTHKCHHS TPUBEICHBI B

Tabimue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIIMI U HHIMKATOPOB MX JOCTHKEHHS

Kareropus (rpymnna)

KOI[ 1 HAMMCHOBAHUC

KOI[ N HAMMCHOBAHUC MHHUKATOpAa

KOMITETCHIIH KOMIICTCHITHT JIOCTHKCHHST KOMIIETEHIIUU
VYK-1 Cnocoben VYK-1.3.2 3natb unugpoBbIe pecypcsl,
OCYIIECTBIISATh MHCTPYMEHTBI U CEPBUCHI JIJIS1 PEILICHUS
KpUTHYECKHUM aHau3 | 3a7a4/mpobiem npodeccuoHambHOM

YHuBepcaibHble POOJIEMHBIX NeATETbHOCTH

KOMIIETEHIINA cutyaruii Ha ocHoBe | YK-1.B.2 BrnageTs HaBbIKaMU

CHUCTEMHOT0 ITOAX0/4a,
BbIpa0aThIBaTh
CTpPaTEruIo NEUCTBUI

UCIIOJIb30BaHUS aJITOPUTMOB U LIU(DPOBBIX
CPEICTB, MpeAHA3HAYEHHBIX IS aHaIU3a
UH(POPMALIMU U JAHHBIX

O6menpodeccrnoHanbHbIE
KOMIIETSHIIH

OIIK-1 Cnocoben
CaMOCTOSITEIIBHO
pHoOpeTaTh,
pa3BUBAThH U
MIPUMCHSITh
MaTeMaTU4YeCKue,
€CTECTBEHHOHAYYHBbIE,
COLIMAIIBHO-
HKOHOMUYECKHUE U
npodeccuoHanbHbIE
3HAHUS JUI peleHus
HECTaHIapPTHBIX
3aja4, B TOM 4YHCJIE B
HOBOW WJIN
HE3HAKOMOMH cpejie U
B
MEXIMCIUTUTMHAPHOM

OIIK-1.3.1 3HaTh MaTeMaTHYECKHUE,
€CTECTBEHHOHAYYHbIE U COLIMAIbHO-
SKOHOMMYESCKUE METObI JJIs
UCTIONIb30BaHUs B TPO(eCCHOHATLHOM
JIEeITEIBHOCTU

OIIK-1.V.1 ymeTs pemarb HeCTaHAAPTHBIE
npodeccCuoHaIbHBIC 3a/1a4H, B TOM YHCJIE B
HOBOW WJIM HE3HAKOMOM CPEZE U B
MEXIUCITUTIITHHAPHOM KOHTEKCTE, C
MIPUMEHEHUEM MAaTeMaTHYECKUX,
€CTECTBEHHOHAYYHBIX COIUAIILHO-
SKOHOMHYECKUX U MPO(ecCHOHATBEHBIX
3HAHHI

OIIK-1.B.1 BmageTs HaBBIKAMU
MIPUMEHEHHSI MAaTEMaTHIECKHUX,
€CTECTBEHHOHAYYHbIX, COLUATIBLHO-
SKOHOMHUYECKHUX U TPO(EeCCHOHATBHBIX




KOHTCKCTC

3HAHUU JJI PENICHUsT HECTaHAAPTHBIX
3aJ1a4, B TOM YHCJI€ B HOBOH HJIN
HE3HAKOMOMU cpese

Oo6menpodeccnoHanbHbIC
KOMITCTCHIHH

OIIK-4 CnocobeH
MIPUMEHSTDH Ha
MpaKTUKE HOBBIE
Hay4HbBIC TTPUHITUTIBI
A METOMbI
HUCCIEeNOBaHUN

OIIK-4.3.1 3HaTh HOBBIC HAYyYHbIC
MPUHIMIIBI U1 METOJIbI UCCIIEIOBAHUI
OIIK-4.Y.1 yMeTh NIpUMEHSTH HA MPAKTUKE
HOBBIE HAyYHbIE MPUHIIUIIBI U METO/IbI
HCCIEN0OBaHUN

Ob6menpodeccuonanbHble
KOMIICTCHITHH

OIIK-7 Cnocoben
HCIOJIL30BAaTh
METO/TbI HAyYHBIX
HUCCIENOBAaHUN U
MaTEMaTHYECKOTO
MOJCIIUPOBAHUS B
obnactu
MIPOCKTUPOBAHUS U
YIPaBJICHUS
WH(pOpMaITMOHHBIMHU
CHUCTEMaMU

OIIK-7.3.2 3HaTh OCHOBBI MOJIEJIMPOBAHMUS
YIIPaBICHYECKUX PEIICHUH; TNHAMUYECKUE
ONTUMU3ALIMOHHBIE MOJIENIN;
MaTEMAaTHYECKUE MOJIEH ONTUMAJIBHOTO
yIPaBJIEHUS 1711 HEPEPBIBHBIX U
JUCKPETHBIX MTPOLIECCOB, UX
CPaBHUTEJIbHBIN AHAIN3;
MHOTOKPUTEPUAJIBHBIE METO/IbI IIPUHATHUS
pelLIeHui

OIIK-7.B.1 BageTh HaBBIKAMU
IIOCTPOEHHUS MaTEMaTUUECKUX MOJeIIen
JUIsl pealli3aliy yCIEeIHOro
(GYHKIMOHUPOBAHUS PACTIPEICICHHBIX
UH(POPMALIMOHHBIX CUCTEM U CHCTEM
HOJIEPKKU IPUHSTHS PEILICHUIN

2. Mecro nucuuruinHbl B cTpykType OI1

JucuumnirHa MokeT 6a3upoBaThCsl Ha 3HAHUAX, paHee NPUOOPETEHHBIX 00YYarOIUMUCS
pu 00y4eHHUHU B OakanaBpuare.

3HaHMs, TOJYyYEHHBbIE NPU W3YYEHUU MaTepuala MaHHOM IHUCLUUIUIMHBI, HUMEIOT Kak
CaMOCTOSITENIbHOE 3HAUE€HUE, TAK U MOTYT MCIIOJIb30BaThCsl IPU U3YYEHUU IPYTUX JUCIUIIINH!

- «HHTCJ’IJ’IGKTyaHBHHﬁ aHaJIn3 JAaHHBIX)).




3. O0BeM u TPyIOEMKOCTh TUCIUTLINHBI
Jlanubie 00 oOmieM o0beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTISIBHBIX BHIOB y4eOHOM
paboTHI 10 TUCIUIUTHHE (M paclpele]ICHHE dTOW TPYJOEMKOCTH IO CEMECTpaM) IPEICTABICHBI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUIITMHBI

TpynoemMKocTs 110
Bun yuebnoit paboTbl Bcero ceMecTpam
Nol
1 2 3
Oobwan mpyooemKocmp oucCyunIuUHbL, 5/ 180 5/ 180
3E/ (uac)
U3 Hux uacoe npakmuyecKkoil no020moeKu
AyoumopHhuie 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
Camocmoamenvnan paboma, Bcero (4ac) 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 TPyJI0EMKOCTH JUCIUILTHHBI IO pa3JesiaM U BUAAM 3aHITHIA.
Paznensl, TeMBI JUCIUTIINHBI U KX TPYJAOEMKOCTh IPHUBEICHBI B TA0JHIIE 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 JITAaHHBIX 7151 00pa0OTKH
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

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

4.2. CopnepxaHue pa3/ieJioB U TEM JICKIIHOHHBIX 3aHSATUH.
Coneprxanne pa3iesIoB U TEM JICKITMOHHBIX 3aHSTHI MPUBEICHO B TaOwHIIE 4.




Tabmuna 4 —

ConeprkaHue pa3/iesIoB U TEM JICKIIMOHHOTO ITUKJIa

Howmep
paszena

HaszBanue u comepkanue pas3ienoB U TeM JICKIIHOHHBIX 3aHATHI

1.

HawanpHoe 3HaKOMCTBO co cpenoit RapidMiner Studio. Turs! maHHBIX. DileMEHTapHOE
nporpammupoanue B RapidMiner Studio. [Ipeo6pa3zoBanue qaHHBIX. MeTOIBI TOATOTOBKA
naaHeIX. CoptupoBka. @unbrpanus. [loxnponeccsl. MakpocHL.

OcHoBHBIE ompeeNeHns. DKCTpeMyMbl. MaTtemaTiueckas Kiaccu(puKanus 3a1ad IpUHATHS
pELICHUSL.

Omnpenenenns. CHCTEMBI SKCIIEPTHOH MOIACPIKKH. DKCIepTHBIE cucTeMbl. Co3nanne
KJTacCH(UKAIIMOHHBIX TIpaBmII cpencteamu RapidMiner Studio.

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

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

Pemenue 3amaun perpeccun cpeactsamu RapidMiner Studio. TTouck acconnaTuBHBIX PABHIL.
Pemenwe 3a1a4n IOUCKA aCCOIMATHBHBIX TpaBuIl cperctBamu RapidMiner Studio. 3amaun
Kiactepusanyu. Pemenue 3anaun knactepuszanuu cpencreamMu RapidMiner Studio. 3agauu
00pabOTKM €CTECTBEHHBIX S3bIKOB. CpecTBa aBTOMATH3AIMH TIOATOTOBKH U IIPOBEICHUS
ucciegpoBanuii Turbo Prep u Auto Model.

Msrkue BeruncineHus. Heu€Tkas 1oruka u Teopust HEYETKUX MHOXKECTB. [ eHeTHueckue
aNTOpUTMBI. VICKyccTBEHHbBIE HEHpOHHBIE ceTH. HennHelHast AMHAMUKa U TeOpHst KaTacTpod.
Jlornko-BeposaTHOCTHOE MozenupoBanue. CHCTeMBI ¢ 00paTHOI CBA3bI0. MaliHa OMOPHBIX
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 TPYJIOEMKOCTb
N3 aux No
Ne | Tems! npaktuyeckux | POpMBbI MPAKTUYECKUX | TPYIOEMKOCTh, |MPAaKTHYECKOH |pasiena
/1 3aHATHI 3aHATHI (dac) MMOATOTOBKH, | JUCIIHAIL
(gac) JIMHBI
VY4eOHbIM MIIaHOM HE IPEAYCMOTPEHO
| |
Bcero
4.4. JlabopaTtopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJOEMKOCTb IIPUBEJECHBI B TAOIUIIE 6.
Tabmuna 6 — JlabopaTtopHble 3aHATHS U UX TPYJOEMKOCTh
U3 Hux Ne
x Hanmenosae raGopatopix paGor Tpytoeusoets, | mpartiriecoi | paszens
(gac) JIMHBI
Cemectp 1
1 | HavansHoe 3HakoMcTBO co cpenoit 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 YUYETOM €r0 HHIMBUIYATHHBIX
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
HammernoBanne mabopaTopHBIX padoOT 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 KiIacCU(pUKAIMHA TCKCTOB

- CpencTBa aBTOMATH3AIMU TOATOTOBKH H

npoBeneHus uccienopanmii Turbo Prep u Auto Model
Bcero 8

4.5. KypcoBoe npoeKkTupoBaHUe/ BHITIOTHEHHE KYPCOBOM pabOThHI
Y4eOHBIM MJIAHOM HE IPEIYyCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJaronuxcs
Buiel camocTosITeNbHOM paboThI M €€ TPYAOSMKOCTh ITPUBEICHBI B Ta0OuIe 7.

Tabnuna 7 — Bunbl caMmocTosTenbHON pabOThI U €€ TPYAOEMKOCTh

Bun camocrosTenpHO# paboTh Bcero, uad Cemectp 1, uac
1 2 3

Brmonaenne pedepara (P) 20 20
[MoxroToBka K TekymieMy KoHTpoirto yereBaemoctd (TKY) 20 20
Jomamnee 3aganue (J13) 12 12
Kontpomnpasie paboth 3a09HuKOB (KP3) 63 63
[MoxroToBka kK mpoMexxyTouHoH arrectarun (I1A) 40 40

Bcero: 155 155

5. IlepeueHb yueOHO-METOINYECKOTO OOECIIeUeHUS
JUISL CAMOCTOSTETTEHOM pabOThl 00YYAIONIMXCS TTO TUCIUIUIUHE (MOIYITIO)

Y4eOHO-METOAMYECKNE MaTepHalbl IS CaMOCTOSITENBHON paboThl OOYYaIOIIUXCS yKa3aHbl B
ma. 7-11.

6. IlepeueHb MEUATHBIX M AJICKTPOHHBIX YICOHBIX M3/IAaHUH
[lepeueHp meYaTHBIX U SJIEKTPOHHBIX YUEOHBIX U3/IaHUH TIpUBeIeH B TabmuIle 8.
Ta6mmia 8— Ilepeuenp MeYaTHBIX W AIEKTPOHHBIX YICOHBIX U3TaHUN

Komyectso
Mudp/ DK3EMILIAPOB B
OuonoTeKe
URL bubnmorpaduyeckas ccpiika
(xkpome
azapec
MEKTPOHHBIX
SK3EMILIIPOB)

WHTennekTyansHBI aHANMW3 JaHHBIX C MoMmomblo maketa RapidMiner : YueGHO-
Mmeroaudeckoe mocodue / A. I'. Cremanos, B. C. barom, B. C. Bacuisesa [u ap.]. —
Canxr-Ilerepbypr :  Cankr-IletepOyprckuii  rocylapCTBEHHBIH  YHUBEPCHUTET
a’pokocMuueckoro mpudopocrpoenus, 2021. —251 c. — EDN VYBOIA.

Epemenxko, K. Pabora ¢ nanHeIMH B m1000# cdepe: Kak BBIHTH Ha HOBBIH YPOBEHb,
ucnonp3yst aHanutuky / Kupwmn Epemenko ; mep. ¢ aHri. - MockBa : AnbnuHa
[Ma6numep, 2019. - 303 c. - ISBN 978-5-96142-652-6. - Tekcr : anexTpoHHsIii. - URL:




Komruecto

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

https://znanium.com/catalog/product/1078503 (nata obpamenus: 21.06.2020)

[pyrsany, O. Kak crath xakepoM: COOPHUK MPAKTUYECKUX CIIEHAPHEB, ITO3BOJISIOLINX
MOHATB, KaK PacCykJaeT 3JI0YMBIIUICHHUK: PAKTHYECKoe pykoBoAcTBO / D. [IpyTsny ;
nep. ¢ anr. JI. A. benmkoBa. - Mocksa : IMK IIpecc, 2020. - 380 c. - ISBN 978-5-
97060-802-9. - Texkcr: 9IEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1094954 (mata obpamenms: 21.06.2020). -
PexxuM mocTymna: 1o moamucke

J122 Jlanre @. Heuérkas noruka / ®enukc Jlanre — IlepeBox ¢ aHrmmiickoro AnEHbI
Bupomnaiinen. — CII6.: Crpata, 2018. — 116 c. https://znanium.com/read?id=359806
M31 MacnennukoBa O.E., TaBpunoBa U.B. OCHOBBI MCKYCCTBEHHOTO WHTEJUICKTA: y4eO.

nocobue / O.E. Macnennukosa, U.B. TaBpunosa. — 3- u3n., — M. : ®JIMHTA, 2019.
— 283 c. https://znanium.com/read?id=342767

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

Jxecyrtacan, P. PenmxuHupuHr OM3Heca: Kak TPaMOTHO BHEIPUTH aBTOMATU3AIUIO U
HCKYyCCTBeHHBIH nHTe/U1eKT / PaBun [Ixecyracan, Jlxxon Bynpo ; mep. ¢ anri. - Mocksa
: Ampnunaa [labmumep, 2019. - 280 c. - ISBN 978-5-96142-704-2. - Tekcr :
anektpoHubit. -  URL:  https://znanium.com/catalog/product/1077957  (mata

obpamenus: 21.06.2020). — Pexxum goctyna: mo moamiucKke

7. IlepeueHb 2MEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB HH(GOPMAIIMOHHO-
TEIIEKOMMYHUKAMOHHOU ceTh «HTepHEeT»
[Iepeuenn AIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB nH(pOPMaIMOHHO-
TEJICKOMMYHUKAIIMOHHOW ceTH «HTepHEeT», HEeOOXOAUMBIX [Jii OCBOCHMS JTUCHHUTLIUHBI
npuBesieH B Tabnuie 9.

Tabmuna 9 — IlepedyeHb OSIIEKTPOHHBIX O0pa30BATENbHBIX PECYPCOB HMH(POPMAIIOHHO-
TEJICKOMMYHHUKAIIMOHHOHU ceTH «/HTepHeT»

URL anpec HaumenoBanue
http://Ims.guap.ru/ Enunas snexTponHas oOpa3oBarenbHas cpena 'Y AIT

8. Ilepeuenr MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mnporpaMMHOro oOecneueHusi, HCHOJIb3YEeMOro IMpH OCYIIECTBICHUU
00pa30BaTENILHOrO MpoLEcca M0 AUCLHUIINHE.
[lepedyeHp uCnonIb3yeMOro NporpaMMHOro odecreueHus npejacrasieH B Tadbaune 10.

Tabmumna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS

Ne n/m HanmenoBanue
1 ITporpammusiii kommiieke RapidMiner Studio
8.2. Ilepeuenp UH()OPMAIIMOHHO-CIIPABOYHBIX CHCTEM,UCTIONIb3YEMBIX npu

OCYIIIECTBIICHUU 00Pa30BaTEILHOTO MPoIlecca Mo JUCIUILTHHE
[lepeuenr uCHONB3yeMBIX HH(DOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPEICTABICH B
Tabnuie 11.




Tabmuua 11— Ilepedyens HHPOPMAITMOHHO-CITPABOYHBIX CHCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuaiabHO-TeXHHUYECKas O0a3a
CoctaB  MaTepUAIIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Il  OCYILECTBIICHUS
00pa3oBaTeNFHOTO MpoIiecca o AUCHUIIINHE, TPeACcTaBieH B Tabuumel2.

Tabmuua 12 — CoctaB MatepuaIbHO-TEXHUYECKON 0a3bl

HanmMeHnoBaHMe cocTaBHON YacTu Howmep aynuropuun

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

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. OueHouHBIE CpeICTBA ISl POBEICHUS TPOMEKYTOUHOM aTTECTAIINH
10.1. CoctaB OLEHOYHBIX CPEACTBAJS NPOBEACHHS IPOMEKYTOUHON AaTTecTaluu
00yJaromuxcs 1Mo JUCIUTUINHE TPUBEICH B Tadbmuie 13.
Tabnuna 13 — CoctaB OIEHOYHBIX CPEACTB ISl IPOBECHHSI TPOMEKYTOUYHOM aTTeCTAIH

Buza npomexyTo4HON arTecTanuu [lepedyeHp OLICHOYHBIX CPEACTB

DK3aMeH Cnucok BONpoOCOB K 3K3aMEHY;
TecThl.

10.2. B kayectBe KpUTEpUEB OICHKH YPOBHA C(OPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMucs MpUMEHseTcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMUPOBAHHOCTU
KOMIIETEHIIMM, KOTopas nmpuBeaeHa B Tabauie 14. B Teuenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma  MOAYJIBHO-PEUTHMHTOBOW  CHCTEMbl ~ YHHUBEpCUTETa,  IpaBHiIa
HCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kpurtepuu onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMITETEHIIUIN

Or1eHKa KOMITETEHITUH

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

— oOyyaromuiicss TayOOKO U BCECTOPOHHE YCBOHJI MPOTPaMMHBIH
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIICI0BATEIFHO U TPAMOTHO €T'0 M3JIaracr;

— ONMHpasiCh Ha 3HAHHWS OCHOBHOW W JOMOJHUTEIHHOU IUTEPATYpHI,
TECHO TPUBS3LIBACT YCBOCHHBIE HAYYHBIE MOJIOXKEHHS C MPAKTUYECKOM
JESITEIIbHOCTHIO HAIPABJICHHS;

— yMeJ0 000CHOBBIBAET U apTYMEHTUPYET BBIJIBUTACMBIC M HJICH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJIHO BJIaJICET CUCTEMOM ClelUaTIN3uPOBAHHBIX TOHSITUH.

«OTIIMYHO»
(Ga4YTCHO»

— o0yJaromuics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepHaj, TPaMOTHO H
[0 CYIIECTBY W3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOMU
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 yCBOMII TOJIBKO OCHOBHOHM MPOrpaMMHBIM MaTepHal,
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 (OPMYIMPOBAHUN BBIBOJOB M 0000IICHHUI;
— 9YaCTMYHO BIAJCET CUCTEMON CIIENMAIM3UPOBAHHBIX IOHITHUM.
— o0ydJaromuiics He YCBOMJI 3HAYUTEIbHOM 4YacTH MPOrPaMMHOIO
MaTrcpuaia,
— J0IIyCKaeT CYIICCTBCHHBIC OIINOKHU u HETOYHOCTH IIpH
«HEYOBJICTBOPUTEITHHOY .
«HE 3AUTCHOY paccMOTpeHHH IpobsIeM B KOHKPETHOM HalpaBlICHUH; 3
— UCHBITBIBACT TPYAHOCTHU B IIPAKTUYCCKOM INPUMCHCHWU 3HAHWH,
— HE MOXKCT apryMCHTUPOBATb HAYYHBIC ITOJIOKCHUS
— He (hOPMYTUPYET BEIBOJOB M 0000IIEHHUH.
10.3. Tumossle KOHTPOJIbHBIC 3a/laHHA WUJIW HHBIC MaTCpUaJIbI.
Bormpocs! (3amaun) ajis sKx3aMeHa peIcTaBICHbI B Ta0bnuie 15.
Ta6muma 15 — Borpocs! (3a1aun) 115 2K3aMeHa
Ne Kon
Ilepeuyens Bonpocos (3agay) Ui 3K3aMeHa
/i WHINKAaTOpa
1| KakoBo HazHadyeHue makera RapidMiner? YK-1.3.2
2| Kaxkoif THI IHUIIEH3WN Ha UCTIONB30BaHMA akeTa RapidMiner, kakoBBI ipaBa 1 00s3aHHOCTH VK-1.3.2
MIOJIb30BATEIIS TaKeTa?
3| Uro xpaHuTCs B mankax Bkiaajaku Repository? VK-1.3.2
4| OnummTe TEXHOJIOTHIO UMIIOPTa JaHHBIX B PETIO3UTOPHHN TOTB30BaTENS OIlK-4.3.1
5| Yto Takoe arpuOyTH Habopa JaHHBIX? YK-1.3.2
6| ITepeunciure BO3MOXKHOCTH pexrmMa StatistiCs 1 00bsICHHTE, KAK MU MOJIb30BATHCS OIIK-1.V.1
7| Tlepeuncnure Bo3moxuocTH pexxnma Visualizations u o0bsicHUTE, KAK UMHU TI0JIb30BATHCS OIIK-1.V.1
8| Kak m xorza MOXKHO peaTu30BaTh IpeaiiaracMble BApHaHTHI Hadana padoTsl ¢ RapidMiner, a VK-1.3.2
TaKOKe NpejylaraeMple malIoHbl pelIaeMbIX 3a1a4?
9| Kakune BO3MOXKHOCTH CYIIECTBYIOT IIPH paboTe C TIIaBHBIM OKHOM? YK-1.3.2
1| Kak M0OXHO BOCTIOJIB30BaThCs CUCTeMOi o0y4ueHus nakera RapidMiner u kakue YK-1.3.2
BO3MOKHOCTH MPEJOCTABIISIET MOJIH30BATEII0 CHCTEMa TIOMOIIH?
1| IIpuBenuTe MpUMEpPHI pa3IMIHBIX JAHHBIX W TIOCTaBbTE UX B COOTBETCTBHE C TUIamMu JaHHBIX | OIIK-4.3.1
RapidMiner
1| Kaxkoii cmpicn mapamerpa Name? OIlK-4.3.1
1| Kaxkoit cmpicn mapamerpa Type? OIlK-4.3.1
1| Kaxkoit cmpicn mapamerpa Range? OIlK-4.3.1
1| Kakoii cmbici napamerpa Missing? OIIK-4.3.1
1| Kakoii cmbici napametpa Role? OIlK-4.3.1
1] Kakoit cmbicn ponu label? OIIK-4.3.1
1| Kakoit cmbicn ponu id? OIIK-4.3.1
1] Kakoit cmbicn posneii prediction, cluster? OIIK-4.3.1
2| Kakoii cmblcn poseit weight, batch? OIIK-4.3.1
2| 13 kakuX pa3fesoB COCTOUT MOUIATOBOE PYKOBOJICTBO 10 MPOXYKTY? OIIK-4.3.1
2| IIpogeMoHCTpHpY#TE YMEHHE OTHICKaTh HHTEpecyoumii Bac oneparop RapidMiner OIIK-4.V.1
2| IIpogemMoHCTpHpY#iTE YMEHNE Y3HATh Ha3HaUeHHE BXO/I0B M BBIXOJIOB onieparopa OIIK-4.V.1
2| OnummTe TEXHOJIOTHIO TPOTPAMMHPOBAHHS OIIEPATOPOB OIIK-4.V.1
2| Ilepeunciute BapraHThI IPEACTABICHHUS PE3YJIbTATOB B PEXKUME BU3yTH3AINH OIIK-7.B.1
2| TToxaxkute HECKOIBKO BO3MOXKHBIX BAPHAHTOB TpayuuecKoe MpeICTaBICHHS OIIK-7.B.1
00pabaThIBaeMBIX BAMU JTaHHBIX
2| TIpopeMoHCTpHpYiiTE YMEHHE peann30BaTh 3a1a4y (GpuiIbTpalyuy JaHHBIX MOJYYEHHBIX U3 YK-1.B.2
peno3uTopus
2| TIpopeMoHCTpHpYiiTE YMEHHE Pealn30BaTh 331a4y COPTHUPOBKH JaHHBIX MOIYYSHHBIX U3 YK-1.B.2
peno3uTopus




Ne Kon
[epeuens BorpocoB (3a1a4) JyIst IK3aMeHa
T1/T1 WHIWKATOpa
2| IlpomeMOHCTpUpYITE YMEHHE yIAIUTh CTOJIOCT] JAHHBIX MOJTyYSeHHBIX U3 PENO3HTOPHS YK-1.B.2
3| OmmmmTe peann3aniio HACTPONKH COPTHPOBKH JAHHBIX M3 PEHO3UTOPHS IT0 HECKOIBKIUM VK-1.B.2
napameTpam?
3| Kakoe nampHeiinee HampaBiIeHHEe HAYYHBIX UCCIICAOBAaHMHA BB BEIOpain? OI1K-4.3.1
3| Kaxk BBI mpezcraBisere cede 0OBEKT BaTNX JaTbHEHIINX HCCIECIOBAHMIA? OIIK-4.3.1
3| OmmmmmTe mpeaMeT BaIINX JaTbHEHIINX UCCIIEAOBAHIA U METOIBI, KOTOPBIMHU BB OIIK-4.Y.1
coOMpaeTech MOIb30BaThCS
3| Kakas cTpykTypa TaHHBIX TpeOyeTcs AJisl pelIeHus 3a/1a9l PAHKUPOBAaHUS? OIlK-1.3.1
3| Kakas cTpykTypa TaHHBIX TpeOyeTcs Uil pelIeHus 3a1a4n KIacCu(pUKaIm? OIlK-1.3.1
3| Kakas cTpykTypa TaHHBIX TpeOyeTcs AJisl pelIeHus 3a/1aqn perpeccun’? OIlK-1.3.1
3| Kakas cTpykTypa maHHBIX TpeOyeTcs AJisl pelIeH s 3a1a4ul TOCTPOCHHUS IepeBa MK Jieca OIIK-1.3.1
pemeHus?
3| Kakas cTpykTypa TaHHBIX TpeOyeTcs Uil perIeHuns 3a1a4y KJIacTepU3aiuu? OIIK-1.3.1
3| Kakas cTpykTypa maHHBIX TpeOyeTcs A pelieHus 3a0aun paHKAPOBAHHS [TOUCKa OIIK-1.3.1
aCCONMATHUBHBIX MPaBHi?
4| Tlepeuncnute caliThl, KOTOPBIE BB IPOCMOTPEIH IS TO00pa HH(YOPMAIIH 115 OIlK-1.3.1
JaTbHEHIIEro NCCIeaOBaHNUs
4| Yro Takoe IepeBo perieHuit? OIIK-7.3.2
4| Kakoe kiaccu()MKalMOHHOE PaBUIIO HMEET JEPEBO PEIICHHUN? OIIK-7.3.2
4| Kakue THIIBI 33]]a4 PEMIAIOTCS METOIOM JiepeBa pemeHui? OIIK-7.3.2
4| Kakue CyIiecTBYIOT aJITOPUTMBI JJISl IOCTPOEHUS IEPEBbEB PEIICHUH? OIIK-7.3.2
4| Kak BbI MOHUMAETE, YTO TaKOE KaJHbII anroputm? OIIK-7.3.2
4| CpaBHMTE BapHaHThI IPUHATH pelICHUSI METOIAMU «IEpPEBO pelIeHui» U «ciydaiineii jecy | OIIK-1.B.1
4| Kakue maHHBIE IOCTYIAIOT Ha BXOJI ONlepaTopa «ciIydaiHoro geca»? OIIK-7.3.2
4| Kakue THIIBI 33]1a4 MOTYT OBITh PEIIEHBI C TOMOMIBIO CIy4aiHoro jueca? OIIK-7.3.2
4| Tloctpoiite nepeBo penieHuil u CHOPMYITUPYHTE CMBICI MOJYICHHOTO PEIICHHUS OIIK-7.B.1
5| IIpuBeanTe HECKOIBLKO BApUAHTOB MIOCTAHOBKH 33J1a4 KJIACCU(PHUKAIMH U NPEATI0KNTE AJIs OIIK-7.B.1
HHX pa3JIMdHbIe METOJIbl CO3AaHMsI KIACCH()UKAIIMOHHBIX PABHJII
5| B uém 3akmovaercs 3a1ada kiaccupukanumn’? OIIK-7.3.2
5| 3ajaiiTe mapaMeTpbl HCKYCCTBEHHON HEHPOHHOI CETH U MPOBEIUTE ¢ 00yUCHHE OIIK-1.B.1
5 B uéM COCTOUT OCHOBHAS HES METOAa 0OPATHOTO PACHPOCTPAHEHUSI OIUOKH? OI1K-7.3.2
5| Ha yem ocHOBaH anroput™ k-Omkaiinnx coceiel ¥ MOsICHUTE Kak OH Kiiaccuuuupyer OIIK-7.3.2
HEHM3BECTHBIA 00BEKT?
5| ITouemy HauBHsbli OaiiecoBckuil kitaccuduxaTop Ha3bpIBaeTcd HaMBHBIM? B 4éM ero riaBHas OIIK-7.3.2
unes?
5| Yto npexacraBnsgeT coboil CTPyKTypa JepeBa peeHui? OIIK-7.3.2
5| IosicHuTe, 4YTO TaKO€ BaIUAALMS U KaK MOATOTOBHUTH ISl HEE TaHHbIE OIIK-1.B.1
5 Chopmynupyiite 3amaqy Kiaccuukanu, BIOEPUTE ONepaTop MPOrpaMMHOTO MakKeTa OIIK-7.B.1
RapidMiner «Split Validation» nu «Cross Validationy mist mpoBepku KadecTBa ee perieHus
1 000CHYHTE CBO BEIOOP
5| B uéM 3axirouaeTcss OCHOBHAS HjIes OllepaTopa IMporpaMMHOTro makera RapidMiner OIIK-7.3.2
«Bootstrapping Validation»? Yem oH oTiiHuaeTcst OT APYrUX ONEpaTopoB BaUaAIMN?
6| Uem oneparopsl nporpammuoro nakera RapidMiner « Wrapper Split Validation» u «Wrapper | OIIK-7.3.2
X-Validation» moxosxwu Ha onieparopsi «Split Validation» u «Cross Validation»? Uem
OTINYaTCS?
Bomnpocs! (3agaun) muis 3adera / mudd. 3aueTa npeacTaBieHsl B Tadbauie 16.
Ta6mmma 16 — Boripocs! (3amaun) nist 3aueta / qudd. 3auera
Ne n/mt Ilepeuens BonpocoB (3aga4) it 3auera / nud¢. 3auera Kon
WHANKATOpa

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

Ilepeuenp TeMm [Uii KypCOBOTO IPOEKTUPOBAHMS/BBIIOMHEHUS KypCOBOH paboThI

npeJicTaBiIeHbl B Tabnuie 17.

Tabnuua 17 — IlepeueHb TeM 7151 KypCOBOTO MPOSKTUPOBAHUS/BBIIIOTHEHUS] KYPCOBOM pabOTHI

Ne i/t

KYpPCOBOM pabOTHI

[TpuMepHBIii IepedeHb TeM il KypCOBOTO MPOEKTUPOBAHUS/BBITOIHEHUS




‘ Y4eOHbIM MJIaHOM HE IPEIYCMOTPEHO

Bomnpocsl

npezcTaBieHsl B Tabmuie 18.

Tabnuna 18 — [IpuMepHbIi IEpeYeHb BOMIPOCOB IS TECTOB

AJi1 IIPOBEACHHUA HpOMCH(YTOQHOﬁ arreécrTallii B BHAC TECTUPOBAHHUA

Ne
n/n

IIpuMepHsIii HepedeHsb BOMPOCOB AJIs TECTOB

Kon
WHAMKATOpa

ITone3HOCTh acCONMATHBHOIO MPABUIIA OIPENENIAETC 3HAYEHUEM €T0 J0CTOBEPHOCTH
Bribepure oauH oTBET:

Bepuo

HegepHo

YK-1.3.2

ITocTaBbTE B COOTBETCTBHE THII 33Ja4H BULY €€ TapaMETPOB

3aJa4u, napaMeTpbl 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 CYIIECTBOBAHHUS MakcUMyMa T GepeHIMpyeMOoii 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 TIOJIO’KUTEIIbHOE 3HAaYEHUE BTOPOH MPON3BOTHOM (DYHKIIMH B TOUKE IKCTPEMyMa

d. monokuTeNpHOE 3HAYEHHNE BTOPOH PON3BOHON (DYHKIIMH B TOUKE SKCTPEMyMa

-y

€.HE OTPHLATENbHOE 3HAYCHUE BTOPOI MPONU3BOIHON (PYHKIIMH B TOUKE IKCTPEMyMa

OIIK-1.3.1

3ajava KIacTepHU3aliy IpeyCMaTpUBaET
Bribepure ouH OTBET:

a. OTHECEHHE 00BhEKTa K OIPCACIICHHOMY KJIAacCy

(®
) b. CO3JaHHUC CUCTCMBI KJIACTCPOB O6LG,Z[I/IH$IIOH.II/IX 00BEKTHI 110 OIPCACIICHHOMY MIPHU3HAKY

OIIK-1.Y.1

HetiponHnsie ceTu ObITH
BriGepute oJIuH WM HECKOJIBKO OTBETOB:

PEKYPPEHTHBIMHU
TIPSIMOHAIPABICHHBIMU
TIOCIIE/I0BATENILHBIMA

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. onTuManbHBEIM

€. 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 no6aBinsietr B aTpuOyThI poJib I]HyCTO , a k-Means
pous [Jnycro

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

OIIK-4.V.1




No . Kon
[IpuMepHBIii IepeveHb BOMPOCOB JIsl TECTOB
T1/T1 WHIWKATOpa

OyHKINS KIIaCCH(PHUKAINN 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
HE3aBUCHUMBIX TIEPEMEHHBIX (MIPEIUKTOPOB). B Tex ciydasix, Koria MpOu3BOAUTCS
MIPOTHO3UPOBAHUE CPEAHETO 3HAUCHUS, IEPEBO PEIICHUN HA3bIBACTCS [IHyCTO

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

[lepeyeHb TeM KOHTPOJIBHBIX pabOT MO JMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
oOydeHus1, IpeCTaBICHbI B Ta0mie 19.

Ta6mmma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne /i [lepeueHp 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, XapaKTepU3YIOIIMX HSTanmbl (HOpPMUPOBAHMS KOMIIETEHLUH, COAEp)KaTcs B
JOKaJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpyOIMX TOPSAOK M TPOLEAYPY
IPOBE/IEHUS TEKYILEro KOHTPOJIS YCIEBAEMOCTH U MPOMEXYTOYHOM aTTeCTalluu 00YyJarolIuXcs
I'VAIL

11. Meroauyeckue ykazaHus i 00y4JaIOIUXCs IO OCBOCHUIO JUCITUTITMHBI

11.1. MeTtoauueckne yka3zaHus [ OOYYAlOIIMXCS 10 OCBOCHMIO JIEKIMOHHOTO
MaTepuaia.

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPONMHOE, CHUCTEMHOE,
riIyOOKOe U SICHOE WU3JIOKEHHE ydeOHoro marepuana. Ha3HadeHune COBpEMEHHOH JIeKIUMU B
paMKax IUCIHMIIMHBI HE B TOM, YTOOBI MOJIYUYUTh BCIO MH(POPMALUIO 1O TEME, a B OCBOCHUU
Q)yHHaMeHTaHBHBIX HpO6J’I€M JUCOUIINIMHBI, METOJ0B HAYYHOro IIO3HAHUA, HOBEHUIITHNX
JOCTIDKEHUI HaydHOH MbIciau. B yueOHOM mporiecce JEKIUs BBIMOIHAET METO0JIOIMUYECKYIO,
OpPraHU3alMOHHYI0O U MHPOpMAMOHHYIO (GyHKIUU. JIEKIMS pacKpbIBaeT MOHATHIHBIN anmapat
KOHKPETHOU o0yiacTH 3HaHus, €€ MpoOieMbl, AaeT LEeIbHOE NPEACTaBICHUE O AUCIUIUIMHE,
IMMOKAa3bIBACT B3aMMOCBA3b C APYIrUMU JUCHUIIIIMHAMMU.

[InaHupyemble pe3yabTaThl IPH OCBOEHUH 00YYAIOUIMMUCS JIEKIIMOHHOTO MaTepHaa;

— IOJY4Y€HHE COBPEMCHHBIX, MCJIIOCTHBIX, B3aMMOCBA3aHHBIX 3HaHI/II\/'I, YPOBCHB
KOTOPBIX ONPEAEIAETCS 1EIEBOM YCTAHOBKON K KayKJJOM KOHKPETHOU TEME;

— IIOJIy4€HHE OIbITa TBOPYECKOI padOThI COBMECTHO € IPENOJaBATEIEM;

— pasBuTHE TPO(ECCHOHATHLHO-IETOBBIX  KadecTB, JIIOOBH K  TIpeAMETy U
CaMOCTOSITENIbHOTO TBOPYECKOTO MBIIIIJICHHSI.

— TOsBJIEHUE HEOOXOAMMOro HHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSITEIbHON pabOThI;




— TMOJy4YeHHE 3HAaHUW O COBPEMEHHOM YPOBHE pa3BUTHSI HAYKM M TEXHUKU U O
MIPOTHO3€ WX Pa3BUTHS Ha OJIMKAUIIINE TOJIBI;

— HAYYUTHCS METOAMYECKH 00padaThiBaTh MaTepuai (BBIACIATH TJIaBHBICE MBICIU U
MOJIOKEHUSI, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, I[OBTOPSITH HX B  Pa3IUYHBIX
(bopMyITUPOBKax);

— TOTy4YeHHE TOYHOTO OHUMAHUS BCEX HEOOXOIUMBIX TEPMHHOB U TIOHSATHH.

JIeKuMOHHBIA MaTepuan CONPOBOXKAAECTCS AEMOHCTpaluen crnainos. [Ipe3eHranusa mis
JEKIHH uMeeT 00beM 6,5 MO u coaepkut pumepro 200 craitios.

CrpykTypa mpeaocTaBieHHUs JEKIMOHHOTO MaTepuana COOTBETCTBYeT Tabnuie 4.
[Ipe3enTanus pa3MelnieHa Ha CTpaHUIIE AUCIHUILIMHBI B cucteMe LMS

11.2. Metoauyeckue yKa3aHus I 00y4JaroIUXCs 10 yYaCTHIO B CEMUHapax
CeMuHapcKue 3aHATHS HE IPETYCMOTPEHBI.

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

11.4. Meroauueckue yKazaHusi Jsi OOYYarOIUXCs 1O BBIMOJHEHHIO JIAOOPaTOPHBIX
pabor

B xone BeimonHeHus 1a0OpaTOpHBIX pPAOOT oOydaromuics MAOKEH YriayOuTh H
3aKpeNUTh 3HAHMS, NMPAKTHUECKUE HABBIKM, OBJAJETh COBPEMEHHOM METOAMKONM M TEXHMKOH
OKCIEPUMEHTAa B COOTBETCTBHHM C KBAJU(PHUKAIMOHHONH XapaKTEPUCTHKOH 00ydaromerocs.
Beinonnenue 1abopaTopHbIX pabOT COCTOMT M3 3KCIEPUMEHTAIbHO-IPAKTUYECKOH, pacyeTHo-
AQHAINTUYECKON YacTell M KOHTPOJIbHBIX MEPONPUATHH (3aluThl). BeimoaHenue gadbopatopHoro
IPaKTUKyMa JIOJKHO OBITh 3aBEPLICHO B TEUEHUE ceMecTpa 00ydeHusl.

BrimonHenue 11abopaTopHBIX paboOT O0YyYaromUMCS SIBJISIETCS HEOTHEMIJIEMOW YacThIO
U3y4eHHs] JTUCHMIUIMHBI, OIpelenseMoil y4yeOHbIM IIJIJaHOM, W OTHOCUTCS K CpeICTBaM,
o0ecreunBaroIMM pPelIeHNe CIETYIOINX OCHOBHBIX 3a7a4 00y4Yaroerocs:

— yYMeTh pellaTh HeCTaHIapTHble MPoeCcCHOHATIbHBIE 3a/laud, B TOM YHUCIIE B HOBOM
WIM HE3HAaKOMOM Cpele M B MEXKIUCUUIUIMHAPDHOM KOHTEKCTE, C IPUMEHEHUEM
MaTeMaTUYeCKUX, E€CTECTBEHHOHAYYHBIX COIMAIbHO-3KOHOMHUYECKUX U MpOo(eccrOHATbHbBIX
3HAHUM;

— yMEeTb NPUMEHATh Ha IPAKTHKE HOBbIE HAyYHbIEC IPUHIIMIIBI U METObI UCCIIEIOBAaHUI
(OIIK-4.Y.1);

— BJaJeThb HaBBIKAMU  MHCIIOJIB30BaHMS  aITOPUTMOB U  LUQPOBBIX  CPEICTB,
NpeJHa3HAYeHHbIX AJIS aHaiIu3a HHGOpMAalUY U TaHHBIX;

— BIIQAETh  HAaBbIKAMHU  TPUMEHEHUS  MaTeMaTUYEeCKUX, ECTECTBEHHOHAYUYHBIX,
COLIMAJIbHO-3KOHOMHMYECKUX U MPO(PECCUOHAIBHBIX 3HAHUN ISl pEIICHUs HeCTaHIapTHBIX 33/1a4,
B TOM YHCJIE B HOBO MJIM HE3HAKOMOMU CpEJIE;

— BIAJETh HAaBBIKAMU pa3pabOTKH OPUTHHAIBHBIX QJITOPUTMOB M MPOTPaAaMMHBIX
CPEICTBA, B TOM UYHUCIIE C UCIOJIb30BAHUEM COBPEMEHHBIX MHTEIIEKTYAIbHBIX TEXHOJIOTUMN, IS
penieHus: npoecCHOHATBHBIX 3a7ay;

— BIJAQACTh HAaBBIKAMU IIOCTPOCHMSI MAaTEMaTHYECKMX MOJEIEH Ul peanu3anuu
YCIIEMIHOTO (DYHKIIMOHMPOBAHUS pacIlpeleieHHbIX HH()OPMAIMOHHBIX CHCTEM U CHCTEM
MOJEPKKU MPUHSITHSI pEIICHUH.

Jlnis mpoBeieHust 1ab0paTOPHBIX 3aHATHH MCIONB3YeTCsl yUeOHO-METOIMUYECKOe Iocooue
WNHTennexTyalbHBIA aHAIN3 JaHHBIX ¢ MOMOIIbI0 makera Rapid Miner / YueOHO-MeTOIMUECKOE
nocobue / ITox penaxmueit A. I'. CrenanoBa. OHO COAEPKUT METOJUYECKUE YKa3aHUs, 3aJJaHHe
U TpeOOBaHUS K TPOBEACHUIO J1A0OpAaTOPHBIX paboOT, CTPYKTYypy U (opMmy oTyera o
nabopaTopHoil pabote, TpeOoBaHUS K OQOpPMIEHHIO OT4eTa O JabopaTOpHOl paboTe u
KOHTPOJIbHBIE BOTIPOCHI.



Y4eOHO-MeToInYecKOoe TOco0He pa3MeIeHO Ha CTpaHUIle JUCIUIUIMHEI B cucteme LMS.

11.5. Meroauyeckue ykazaHus JUisi OOYyYarOlIUMXCS IO TMPOXOXKIACHUIO KypCOBOI'O
MIPOEKTUPOBAHMUS/BBITIOJIHEHUS KYPCOBOI pabOTHI
KypcoBoe npoektupoBanue 1o AUCIUILIMHE HE TPETYCMOTPEHO.

11.6. MeTtoauueckue yKazaHus JUIsi 0OYyJaIOMIMXCS MO MPOXOXKICHUIO CAMOCTOSITEIHHOM
paboThI

B Xome BBINOJHEHUS CaMOCTOSTEIbHOW pPabOTHl MO JAUCIHMIUIMHE OOyYaroIUiics
BBIMOJIHSICT PA0OTYy 0 33JaHUIO U TIPU METOJAMYECKOM PYKOBOJICTBE TperoaBareisi, Ho 0e3 ero
HermocpeAcTBeHHoro  yudactus. Jlnsg  oOydaromuxcs 1o 3a04HOM  (opme  oOyuyeHwus,
caMoCTOsTeNIbHAs paboTa JOMOIHUTEIHHO BKIIOYACT BHITIOJTHEHUE KOHTPOJIBHON PaboTHI.

B mporiecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, Yy oOydaromierocst (GhopMuUpyercs
nenecooOpa3Hoe IIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE MO3BOJISET UM Pa3BUBATh YMEHUS
Y HaBBIKM B YCBOCHHHM M CHUCTEMATH3allMU NPUOOPETAEMbIX 3HAHUM, 00ECIEeYMBACT BBICOKUMN
YPOBEHb YCIIEBAEMOCTH B TIEPUOJ OOYUYEHHsI, IOMOTAeT IOJIyYUTh HABBIKH ITOBBIIICHHUS
poeCCHOHAIBHOTO YPOBHSI.

BrImonHeHne caMOCTOSTENIBHOW pPabOThl  SBJISETCS O00s3aTENbHBIM ISl CTYJCHTA.
Pe3ynbraThl paboThl OOPMIISIFOTCS B BUJIE OTYETa, YTBEPIKAAIOTCS MPEIOIaBATEIeM H SBIISIFOTCS
OCHOBAHHEM JIJISI JIOIYCKA CTYJICHTA K MPOMEKYTOYHOM aTTECTalluy B IIEPHOJI SK3aMEHAIIHOHHON
ceccum.

Mertoanyeckre yKa3aHWsl Ui CaMOCTOSTEIbHOW pabOThl CTYACHTOB HAXOMATCS Ha
CTpaHuIle AUCIUTLTHHBI B LMS.

11.7. MeTtoauueckre yKazaHus JUIsl OOYYaroIIMXCS IO MPOXOKIACHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTH IIPEIYCMAaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00y4aroImuxcsi, OCyLIECTBISEMOI0 B TEUEHUE CEeMecTpa C ILIeJbI0 OLCHMBAHUS X0Jla OCBOEHUS
JTUCIUIUIAHBI.

KoHTponb 0CBOEHUS TEOPETUYECKOro MaTepuaia NpoBOIUTCS B (hopMeE KOMIBIOTEPHOTO
TECTUPOBAHUS B KOHIIE KaKJIOT0 MECALa U3YUEHUS TUCIIUIIINHBI.

KoHTponb OCBOCHMSI TNpPaKTUYECKOW COCTABIAIOLIEH IUCUUIUIMHBI IPOBOJUTCS IO
MaTepuaiaM JabopaTopHbIX pabOT MO Mepe uX 3aliuThl. BpimonHenue mpabopaTopHOTo
IPaKTUKyMa B ITOJIHOM 00beMe SBISETCS 00S3aTeNIbHBIM JUIsl CTYACHTA U SIBJIIETCSI OCHOBAHHUEM
JUI I0OIYCKa €ro K MPOMEXKYTOYHOM aTTeCTalluK B IEPUOJL IK3aMEHALIMOHHOM CECCHH.

11.8. MeToauieckue yKa3zaHUs IS OOyYaIONIUXCS MO MPOXOKIACHHUIO MMPOMEKYTOTHOMN
aTTeCTalUu.

[IpomexxyTounast ~ aTTecTasi  OOyYarOUIUXCs ~ TPEeAyCMaTpUBaeT  OlCHUBaHUE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yIbTaTOB 00y4YeHMs MO aucHumimHe. OHa BKIIOYAeT B
ceost:

— D9JK3aMeH — (opma OILIEHKM 3HaHWH, MONYyYEHHBIX OOYYaIOIIUMCA B IMPOLECCE
W3YYEHUS BCEW MUCIUIUIMHBI WM €€ YaCTH, HAaBBIKOB CAMOCTOSATEIHHOU paboThl, CIOCOOHOCTH
MPUMEHATh MX I pEelIeHUs MPAKTHUYEeCKUX 3a7ad. JK3aMeH, Kak MpPaBWIIO, MPOBOJHUTCS B
NepuoJl HK3aMEHAIMOHHOM CECCHMM W 3aBEpPIIAETCS aTTECTAMOHHOM OLEHKOW «OTIUYHOY,
«XOpOILIO», «YAOBIETBOPUTEIHHOY, «HEYAOBIECTBOPUTEIHHOY.

[IpomexyTouHas aTTecTanus MPOBOAUTCS B (OpME KOMIBIOTEPHOTO TECTHPOBAHHS B
BBIYMCIIUTEIBHBIX JIA0OPATOPHUSAX YHHBEPCHUTETa IO PACIHUCAHHMIO ceccud. B HeoOXoammbIx
ClIy4asix JOMYCKaeTCs TMCTaHIIMOHHOE IPOBEICHNE KOMIIBIOTEPHOTO TECTUPOBAHMUSL.



Jluct BHeceHUsI U3BMEHEHUH B pabouyio MporpaMmy AUCHUILTAHBI

JlaTta BHECEeHUs
W3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHusl
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