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AnHoranus

HucuumnnuHa «MareMaTudeckue METOJbl M MOJENU MPUHATHS PEIICHUN» BXOIUT B
00pa3oBaTeNbHYI0 MPOrPaMMy BBICIIEr0 OOpa30BaHUS — MPOrpaMMy MAarucTpaTypsl IO
HarmpaBjeHuto  noArotoBku/  crenuanbHOcTH  09.04.03  «IIpuxmamnas  uHpOpMATHKAY
HanpaBieHHocTH  «l{u¢ppoBas aHaIMTHKAa TPOM3BOJICTBEHHBIX CcHUcTeM». Jlucummianna
peanmmu3yetcs kadenpoit «Ne82».

JlucuuiuinHa HaresneHa Ha (POPMHUPOBAHUE Y BBIITYCKHHUKA CIETYIOIINX KOMITETEHITHIA

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

OIIK-1 «CmocobeH camMOCTOATENbHO TMpuoOpeTaTh, pa3BUBaTh W NPUMEHSITH
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 «CmocobGeH mpuMEHSTh Ha MPAKTUKE HOBBIE HAYYHBIC MPUHIUIBI U METOJbI
VCCIIEIOBAHMI

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

Copep:xaHue AUCHMILIUHBI OXBaThIBAET KPYr BOIPOCOB, CBSI3AHHBIX C CBS3aHHBIX C
Oo0OydyeHHEM CTYJEHTOB pa3IuM4YHbIM MeTogaM oOpaOOTKM JaHHBIX (B TOM  4HCIe
MHTEJJIEKTYyaJIbHBIM) HAa OCHOBE CYIIECTBYIOUINX MH()OPMALIMOHHBIX TEXHOJIOTHH.

[IperonaBanrie MUCHMIUIMHBI TPEAyCMaTPUBAET ClieAylomue (HOpMBI OpraHU3alUuN
yueOHOro mpoiiecca: JIeKIKHU, 1a00opaToOpHbIe paboThl, CAMOCTOSATENbHAs paboTa 00yJaroIerocs,
9K3aMEH.

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

OO6miasi TpyA0EMKOCTh OCBOEHUS JUCLUUIUIMHBI COCTaBISAET S5 3aueTHBIX enuHun, 180
YacoB.

SI3bIK 00yUYeHUs IO JUCIUILTUHE KPYCCKHI»



1. TlepedeHb IIaHUPYEMBIX PE3yJIbTATOB O0YyUYCHUS MO TUCLUILIHMHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

Lenpto mpenomaBaHusi IUCLHUIUIMHBL SBISCTCS (OPMHPOBAHUE Yy OOYYaIOIIUXCS
CIIOCOOHOCTEH OCYIIECTBIATH KPUTHYECKHH aHaIM3 IPOOJIIEMHBIX CHTYyallii Ha OCHOBE
CHCTEMHOI0 TIOAX0J1a, BHIPaOaTHIBaTh CTPATETUIO JEHCTBHM, CaMOCTOSTENIHHO NPHOOpETaTh,
pa3BHBATh M NPUMEHSATh MaTEMaTHYECKUE, €CTECTBEHHOHAYYHBIE, COIIMAIBbHO- SKOHOMUYECKHUE U
npodeccuoHaIbHbIE 3HAHUS JJIS PEIIeHUs] HeCTaHJAPTHBIX 3a]a4, B TOM YMCIIE B HOBOW WIH
HE3HAKOMOH cpefe M B MEXKIUCUUIUIMHAPHOM KOHTEKCTE, pa3padaThiBaTh OPHUIHMHAIBHBIC
QITOPUTMBI U TPOTPAaMMHBIE CPEJICTBA, B TOM 4YHCIE C HCIOJb30BAaHHUEM COBPEMEHHBIX
MHTEIJICKTYaJIbHBIX TEXHOJIOTHH, JUIS pEUIeHUs NpOo(ECCHOHAIBHBIX 3a7ad, NPHMEHSTh Ha
NPAaKTUKE HOBbIE HAyYHbIE MPUHLUUIB M METOABI MCCIECJOBAHUN M HCIOIb30BATH METOJIBI
HAYYHBIX MCCIICIOBAHUN M MaTEeMaTHYECKOTO MOJECIMPOBAHUS B OOJIACTH HMPOEKTUPOBAHUS H
yIpaBiieHUs] HTH(POPMAITMOHHBIMU CUCTEMAMHU.

B pesynmprare 00ydaemblii MMEeT BO3MOXKHOCTH OCBOMTH OOIIMH TOAXOA K aHAIU3Y
JAHHBIX W W3BIICYCHUIO 3HAHWUH M CMBICIIa HA OCHOBE DPA3BHBAIOIIMXCS HAYyYHBIX METOJIOB
00paboTku nHpOpMaKK U (HOpMATH3ALUK MPHUKIATHBIX 33]a4 C MPUMEHEHUEM 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
IUTaHUpyeMbIMH pe3ynbTratamu 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

KOMITETCHIINH KOMIICTCHITHT JIOCTHKCHHST KOMIIETEHIIUU
VYK-1 Cnocoben VYK-1.3.2 31atb 1u¢poBbI€ pecypchl,
OCYIIECTBIISATh MHCTPYMEHTBI U CEPBUCHI JIJIS1 PEILICHUS
KpUTHYECKHUM aHau3 | 3a7a4/mpobiem npodeccuoHambHOM

YHuBepcaibHble POOJIEMHBIX NeATETbHOCTH

KOMIIETEHITUA cutyaruii Ha ocHoBe | YK-1.B.2 BrajgeTs 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
UCTIONb30BaHUs B TPO(HeCCHOHATBLHOM
JIEeITEIBHOCTU

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

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




KOHTCKCTC

3HAHUH JJI PEIICHUS HECTaH apTHBIX
3aJ1a4, B TOM YHCJI€ B HOBOH HJIN
HE3HAKOMOMU cpese

Oo6menpodeccnoHanbHbIC
KOMITCTCHIHH

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

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

Ob6menpodeccuonanbHble
KOMIICTCHITHH

OIIK-7 Cnocoben
HCIO/IL30BAaTh
METO/TbI HAyYHBIX
HUCCIENOBAaHUN U
MaTEMaTHYECKOTO
MOJCIIUPOBAHUS B
obnactu
MIPOCKTUPOBAHUS U
YIPaBJICHUS
WH(pOpMaITMOHHBIMHU
CHUCTEMaMU

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

OIIK-7.B.1 BageTs 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, TOJYYEHHBbIE IPU W3YYEHUM MaTepuala AAHHOM IUCLUUIUIMHBI, UMEKT Kak
CaMOCTOSITENIbHOE 3HAUE€HUE, TAK U MOTYT MCIIOJIb30BaThCsl IPU U3YYEHUU IPYTUX JUCIUIIINH!

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




3. O0BeM u TPyIOEMKOCTh TACIUTIINHBI
Jlanubie 00 oOmieM o0beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTISIBHBIX BHIOB y4eOHOM
paboTHI 1O TUCIUIUTHHE (M pacipeie]IiCHHe STOW TPYJOEMKOCTH IO 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 npaxmuyeckoil n0020moeKu
AyoumopHhuie 3aHamus, BCEro 4ac. 34 34
B TOM YHCIIE:
nexuuu (JI), (gac) 17 17
npakTudeckue/cemunapckue 3anatus (I13),
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 17 17
KypcoBoii mpoekT (padota) (KII, KP), (gac)
9K3aMeH, (4Jac) 54 54
Camocmoamenvnan paboma, Bcero (4ac) 92 92
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 AUCIUILIUHBL, UX TPYAOEMKOCTh

Jexuuu| 113 | JIP KII CPC
Pa3nesnrl, TeMBI TUCITUTIIMHEI (q;lc) (3) |(ac)| (uac) (qac)
Cemectp 1
Paznen 1. UIHCTpyMeHTaIbHBIE CPECTBA K METO/BI TIOJTOTOBKU 2 4 10
JTAHHBIX 7151 00paboTKH
Paznen 2. Teopust npuHATHS peIICHUI 4 20
Paznen 3. nxeHepus 3HaHUI U MCKYCCTBEHHBII MHTEIJIEKT 8 13 50
Paznen 4 Msrkue BEIYMCICHUS H MOJIENbHAS MOAEPKKA 3 12
NPUHSTHUS PELICHUsI
Hroro B cemectpe: 17 17 92
Hroro 17 0 17 0 92

[IpakTiyeckass 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 MPUBEACHO B TaOIHIE 4.




Tabnuua 4 —

ConeprkaHue pa3/iesIoB U TEM JICKIIMOHHOTO ITUKJIa

Howmep
paznena

Hazsanwne u COACPIKAHUE Pa3aCIIOB U TEM JICKIHHUOHHBIX 3aHATHH

1.

HawaneHoe 3HaKOMCTBO co cpenoit RapidMiner Studio. Turs! maHHBIX. DileMEHTapHOE
nporpammupoBanre B RapidMiner Studio. IIpeo6pa3zoBanue qaHHBIX. MeTOIBI TOATOTOBKA
naaHeIX. CoptupoBka. @unbrpanus. [loxnponeccsr. MakpocHL.

OcHOBHBIE OTIpeeNieHNs. DKCTpeMyMbl. MaTemaTidaeckas Kinaccupukanus 3a1ad NPUHATHS
pELICHUSL.

Omnpenenenns. CHCTEMBI SKCIIEPTHO MOIIEPKKH. JKCIlepTHBIE cucTeMbl. Coznanne
KITacCH(UKAIIMOHHBIX TIpaBwII cpencteamu RapidMiner Studio.

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

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

Pemenue 3amaun perpeccun cpeactsamu RapidMiner Studio. TTouck acconnaTuBHBIX PABHIL.
Pemenue 3aa4un moucKa acCOMATUBHBIX mpaBui cpeactamu RapidMiner Studio. 3amaun
Kiactepusanyu. Pemenne 3anaun knactepuszanuu cpencrsamMu RapidMiner Studio. 3agauu
00pabOTKM €CTECTBEHHBIX S3BIKOB. CpecTBa aBTOMATH3AIMH TIOATOTOBKH 1 IIPOBEICHUS
ucciempoBanuii Turbo Prep u Auto Model.

Msrkue Beruncinenus. Heu€Tkas noruka u Teoprs HEYETKUX MHOXKeCTB. [ eHeTHueckue
aNTOpUTMBI. VICKyccTBEHHbIE HEHpOHHBIE ceTH. HennHelHast AMHaAMUKa U TeOpHst KaTacTpod.
Jlornko-BeposaTHOCTHOE MozenupoBaHue. CHCTEMBI ¢ 00paTHOH CBs3b10. MalHa OOpHBIX
BEKTOpOB. MHTeIIeKTyalIbHblEe areHThl. 3MepeHne HaykoMeTpudeckux nokasareneid u PUHI]

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 aHux Ne
No | Tewmsbl npaktudeckux | @opmel npakTudeckux | TpyaoeMKOCTb, |MPAaKTHYECKOM |paznena
/1 3aHATHI 3aHATHI (dac) MMOATOTOBKH, | JUCIIHAIL
(gac) JIMHBI
Y4eOHBIM MIaHOM HE MPEAYCMOTPEHO
| |
Bcero
4.4. JlabopaTtopHble 3aHATUS
Tewmbl 1ab0opaTOPHBIX 3aHATUHN U UX TPYIOEMKOCTh MPUBEACHBI B TabHIIE .
Tabnuna 6 — JlabopaTtopHble 3aHATHS U UX TPYJOEMKOCTb
N3 Hux Ne
No HaumeHnoBanue 1ab0paTopHbIX TpynoeMKkocTs, MIPAKTUYECKOU paszaena
n/m pabot (uac) MOJATOTOBKY, (Yac) | JUCIUI
JIUHBI
Cemectp 1
1 HavanbeHO€ 3HAKOMCTBO €O Cpemoi 2 1
RapidMiner Studio
2 [MoaroroBka u npeoOpa3oBaHKE TAHHBIX 3 1
3 MeTomabl 00pabOTKH JaHHBIX U 3a]1a9a 4 3
PaHXHUPOBaHUA
4 IToxabop MaHHBIX IS PEIICHUS 3a1a9 4 3
HMHTCJUICKTYAJIBbHOI'O aHaJIn3a




W3 gux Ne

Ne HaunmenoBanue 1abopaTopHbIX TpynoemMKoCTs, [IPaKTUYECKON paszgena
/T pabor (gac) MOATOTOBKH, (Yac) JUCITATIT
JIMHBI
5! | Onna U3 BOCEMU TIpEJIaraeMbix 4 3

71a00paTOPHBIX PabOT IO BBIOOPY CTY/AEHTA
C YY€TOM €ro MHIUBHIYaJIbHBIX HAyJHbBIX
HUHTEPECOB!

- Co3naHne K1acCH(pUKaIMOHHBIX
TIPaBUIL.

- IlocTpoeHue 1 BeIYMCIECHUE
KIIacCU(PHUKAITMOHHBIX MOJEIHPYIOIINX
GbyHKIHN

- 3agaua perpeccuu

- Heiiponnsie cetn

- 3ajava KiacTepu3alu

- 3amaua oMCKa acCOLMAaTUBHBIX
TIPaBUII

- 3agaun Knaccu(pUKauU TEKCTOB
- Cpencra aBTOMaTHU3aINN
MIOJTOTOBKH M MPOBEICHUS NCCIEIOBAaHUN
Turbo Prep u Auto Model

Bceero 17

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBHITIOJHEHUE KyPCOBOU PabOTHI
Y4eOHBIM MJIaHOM HE TPEIyCMOTPEHO

4.6. CamocrosTenbHas padboTa 00y4aromuxcs
Buner caMmocTosTenbHON pabOTHI M €€ TPYAO0EMKOCTh IPUBEICHBI B TA0IHUIIE 7.

Tabnuna 7 — Bunbel caMmocToaTenpHOM paboThl U €€ TPYJ0EMKOCTh

Bun camocTrositenbHOM paboThI Bcero, gac Cemectp 1, uac
1 2 3
[MoxroToBka k TekymieMmy KoHTpourto yereBaemoctd (TKY) 40 40
Jomamnee 3aganue (J13) 12 12
[MoxroToBka k mpomexxyTouHoi arrectarun (I1A) 40 40
Bcero: 92 92

5. [lepedyens yueOHO-METOIUYECKOTO 0OECTICUSHUSI
JUIS CAMOCTOSITENIbHON paboThl 00yUaroImuXcs M0 JUCUUIUIHHE (MOJTYJIIO)
Y4eOHO-MeTOAMYECKHE MaTepHasbl Il CaMOCTOSITEIbHON paboThl 00yYaromMXCsl yKa3aHbl B
. 7-11.

6. [lepeyeHb MEUATHBIX M AICKTPOHHBIX YICOHBIX U3TaHUI
[lepeueHb meYaTHBIX U DJIEKTPOHHBIX YYEOHBIX U3/IaHUN TIpUBEIeH B TabmuIle 8.
Tabmuna 8— IlepedeHb MEYaTHBIX U MJICKTPOHHBIX YUCOHBIX M3IaHHMA

! Brmmonnsercs OZHa U3 BOCbMHU IIpEJIara€MbIX J'Ia60paTOpHBIX pa60T 1o BI)I60py CTYACHTA C YUYETOM €Iro
MHAWBUAYAJbHBIX HAYYHBIX HHTCPECOB.
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WHTennekTyansHbI aHaIW3 NaHHBIX ¢ moMmomrsio makera RapidMiner: YueOHo-
Metoamdeckoe ocodue / A. I'. Crenanos, B. C. bitom, B. C. Bacunsena [u ap.]. —
Cankr-IlerepOypr:  Cankt-IleTepOyprckuii  rocymapcTBEHHBIH  YHHBEPCHTET
a’poxrocMugeckoro mpudopoctpoenus, 2021. —251 c. — EDN VYBOIA.

Epemenko, K. Pabora ¢ nanHbMH B 110001 cepe: Kak BEINTH Ha HOBBIH YPOBEHB,
ucnonb3yst aHamuTuky / Kupwn Epemenko; mep. ¢ aHri. - MockBa : AnbluHa
[Mabnumep, 2019. - 303 c. - ISBN 978-5-96142-652-6. - Tekct: »IeKTpOHHBIH. -
URL: https://znanium.com/catalog/product/1078503 (mata oOpareHus:
21.06.2020)

Ipyrany, O. Kak crare xakepoMm: COOpHHK MpPaKTHYECKHX CIIEHApHEB,
MO3BOJIIOIINX TOHATh, KaK pacCyXOaeT 3JIOYMBIIUICHHUK: IPAKTHYECKOE
pykoBozctBo / 3. Ilpyrsany; mep. ¢ anr. JI. A. bemukosa. - Mocksa: JIMK Ilpecc,
2020. - 380 c. - ISBN 978-5-97060-802-9. - Tekct: snekrponHbii. - URL:
https://znanium.com/catalog/product/1094954 (mara oOpamienus: 21.06.2020). —
Pexxum noctymna: o noanucke

J122

Jlanre @. Heuérkas noruka / ®@enukc Jlanre — IlepeBox ¢ aHrnmiickoro AnéHsl
BuponaiineH. - CIIo.: Crpara, 2018. - 116 c.
https://znanium.com/read?id=359806

M31

MacnennukoBa O.E., I'aBpunoBa W.B. OCHOBBI HCKYCCTBEHHOTO HHTEJUIEKTA:
yae6. mocobme / O.E. MacnennukoBa, W.B. I'aBpmmoBa. — 3- m3g., — M.:
®JIMHTA, 2019. — 283 c. https://znanium.com/read?id=342767

D34

®enoroa E.JI. HpopManmoHHbIE TEXHOJIOTHU U CUCTEMBI: yueOHOE mocodue /
E.JI. ®enotoBa. — Mocksa: NI «DPOPYM»: MHOPA-M, 2020. — 352 ¢
https://znanium.com/read?id=356007

xecyracan, P. PeumkxunHupuHr OusHeca: Kak TIpaMOTHO  BHEIPHTH
AaBTOMATH3AIHIO0 U UCKYCCTBEHHBIN mHTEIeKT / PaBuH IxxecyracaH, [Ixxon Bynpo
; mep. ¢ aHrI. - MockBa : AnprnmHa [laGmumep, 2019. - 280 c. - ISBN 978-5-
96142-704-2. - TexkcT: SJIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1077957 (mara oOpamenus: 21.06.2020). —
Pexxum pgocryna: no noamnucke

7. TlepeyeHb AIMEKTPOHHBIX 00OpPa30BaTEIBHBIX PECYPCOB

I/IH(1)OpMaLII/IOHHO'TCHCKOMMYHHK&HHOHHOﬁ CCTHU «I/IHTepHeT»

[epeuenn SIIEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB uHGOPMAITMOHHO-
TEJIEKOMMYHHUKAIIMOHHONW ceTn «MHTepHeT», HEOOXOMUMBIX JUIsl OCBOCHHUS JTUCIMILIMHBI
npuBeieH B Tabmuie 9.

Tabmuua 9 — IlepeyeHb 3JIEKTPOHHBIX OO0pa30BaTEIbHBIX PECYpPCcOB HHGPOPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHEeT»

URL anpec HaumenoBanue
http://Ims.guap.ru/ Enunas snextponHas obpaszoBarenbHas cpena 'V AIT

8. IlepeueHp HHPOPMALIMOHHBIX TEXHOJIOTUI

8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEYCHHsI, HCIIONB3YeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUIUHE.
[TepedeHs UCTIOIB3YEMOT0 TPOTPAMMHOTO OOeCTICUeHHs TIpeicTaBiieH B Tadsmiie 10.

Ta6muua 10— Ilepedens nporpaMMHOro o0ecrieyeHHs




Ne /1 HanmenoBanue

1 [Mporpammusiii kommieke RapidMiner Studio

8.2. IlepeucHb HH()OPMAIMOHHO-CIIPABOYHBIX CUCTEM,HCITOJIb3yEeMbIX pu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO UCIUILTUHE

[lepeyeHb HUCHOIB3YEeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTABICH B
Tabauie 11.

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaumenoBanmue

He npenycmorpeno

9. MarepuanbpHO-TeXHUYECKast 6a3a
CocrtaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeILHOTO MpoIiecca MO TUCIUIUIHHE, IPEICTaBICH B Tabmuiel 2.

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

HanmMenoBaHmne cocTaBHON YacTu Howmep aynuropuun

Ne i/t .
MaTepHaATbHO-TEXHHYECKON 0a3bl (Ipu HEOOXOIUMOCTH)

1 MynbsTuMeauiiHas TekuonHas ayautopus | 14-05, 14-15, 24-15, 24-16 JIC. 52-18 BM, 12-03 Tacr.
2 KomnreroTepHsIii kiacce 14-06 — 14-11 JIC

10. OueHouHbIE cpeACTBA JUIsl IPOBEICHUS TPOMEKYTOUHOM aTTecTaluu
10.1. CoctaB OLEHOYHBIX CpPEACTBAJIA MPOBEIACHHUS TMPOMEKYTOYHOW aTTecTaluu
00yJaromuxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB AJS MPOBEACHUS IPOMEKYTOUHON aTTeCTalluu

Bug HpOMG)KyTO‘-IHOﬁ aTTeCTallun Hepequb OLICHOYHLIX CPCACTB

OK3aMeH Crircok BOMpPOCOB K 9K3aMEHY;
TecTsl.

10.2. B kayecTBe KpuUTEpUEB OIEHKH YpPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMITETEHIINI O0OYyJaroUIMMHCS TPUMEHSETCS 5-0ayuibHasi MIKajla ONEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIMH, KoTopas mpuBejeHa B Tabuune 14. B TeueHne cemectpa MOXKET MCIOIB30BaThCA
100-6annpHast ~ mKajla ~ MOMYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBl COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu onieHKH YpoBHS c(hOPMHUPOBAHHOCTH KOMIETEHITHH

Or1reHKa KOMITETEHITUHN

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITETSHITUIHA
5-0aiupHas mKana P P (bop

— oOyuaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBIN
MaTtepuai;

— YBEPEHHO, JJOTUYHO, MTOCJIEI0BATEILHO ¥ TPAMOTHO €0 U3JIaraeT;

— OTMUPAasiCh HAa 3HAHWS OCHOBHOW W JIOMOJIHUTEIBHOW JIMTEpPATYpHI,
TECHO MPUBS3bIBAET YCBOCHHbIE HAYYHBIE MOJIOKEHUS C MPAKTUUECKON
JIeATETbHOCTBIO HAIIPaBIEHUS;

— yMesio 000CHOBBIBAET U apTYMEHTHUPYET BBIJBUTAEMBIC UM HJICH,

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— cBOOOJIHO BJIAJICET CUCTEMOM CTIeMaTIN3uPOBAHHBIX TOHSTUH.

«OTIIMYHO»
Ga4uTCHO»




OneHKa KOMIIETEHIA X .
P E— ApaKTEpPUCTHKA C(HOPMHUPOBAHHBIX KOMITETEHIIMI
— o0ydaromuiicst TBEpI0 YCBOMJI IPOTPaMMHBIN MaTepuall, TpaMOTHO U
o CymecCcTBy wu3sjara€t €ro, OInupasCb Ha 3HaHHA OCHOBHOM
JIUTEPaTYPHI;
«opOmoN — HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTENH; 3
— YBA3BIBACT YCBOCHHBLIC 3HAHHUA C IPAKTUYCCKOU ACATCIBHOCTHIO
(GadYTCHO»
HaITpaBJICHHA,
— apryMEHTUPYET HAyYHBIEC TOJIOKEHHUS;
— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;
— BIIAJCET CUCTEMOW CIEMAIM3UPOBAHHBIX TOHATHH.
— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIN MaTepHal,
0 CYIECTBY H3JIara€t €ro, OIuhpasChb Ha 3HAHHA TOJIBKO OCHOBHOI
JIUTEPATYPHI;
— JIOTMyCKaeT HECYIIECTBEHHBIC OIMOKN M HETOYHOCTH;
«y/IOBJICTBOPUTEITHHOY .
(«GAYTEHO» — UCIBITBIBACT 3aTPYAHCHHA B MNPAKTHYCCKOM IMPHUMCHCHUNW 3HAHUU
HaIIpaBJICHUA
— ¢i1abo APTYMCHTUPYCT HAYYHBIC ITOJIOKCHU
— 3aTpyaHseTCs B (POPMYIMPOBAHUN BBIBOJOB M 000OIICHHUIA;
— 4YaCTU4YHO BJIaACCT CUCTEMOM CIICHUAJIU3HUPOBAHHBIX TIOHSITUH.
— o6yqa}0m1/117lc;1 HE YCBOMII 3HAYUTENILHON 4YacTu IIporpaMmMHOIo
MaTcpuala,
— J0IIyCKaeT CYLICCTBCHHBIC OLIMOKHU nu HETOYHOCTH Ipu
«HEYIOBJICTBOPUTEITHHOY .
HE SATTCHO paccMOTpeHHH Ipo0JIeM B KOHKPETHOM HalpaBlICHUH; 5
— UCHBITBIBACT TPYAHOCTHU B IIPAKTUYCCKOM ITPUMCHCHUHN 3HAHUU
— HE MOXKCT apIryMCHTUPOBATb HAYYHBIC ITOJIOKCHU A,
— He QOpPMYIUPYET BHIBOAOB U 000OLICHUIA.
10.3. Tumosslie KOHTPOJIbHBIC 3aJIlaHNA WU HHBIC MaTCpUAJIbI.
Bompocsr (3agaun) asns sK3aMeHa mpecTaBiIeHbl B Tabuie 15.
Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa
Ne Kon
[lepeuens BonpocoB (3aa4) AJs IK3aMEHa
/1 WHJUKAaTOpa
1.| KakoBo HazHaueHue makera RapidMiner? YK-1.3.2
2.| Kaxoli TvI1 THIIEH3UN HA HCIIONB30BaHUs makeTta RapidMiner, KakoBHI TIpaBa u VK-1.3.2
00513aHHOCTH NOJIb30BaTels aKkera?
3.| Yro xpanutcs B nankax BKJIaku Repository? YK-1.3.2
4.| OnumwuTe TEXHOJOTHIO UMIIOPTA TAHHBIX B PENO3UTOPHIT MTOJIB30BATEIS OIIK-4.3.1
5.| YUro Takoe aTpuOyTH Habopa TaHHBIX? YK-1.3.2
6.| Iepeuncaure BOZMOXKHOCTH pexnma StatistiCs 1 00bACHHUTE, KaK UMU MOJIb30BATHCS OIIK-1.Y.1
7.| Hepeuuncnure BozamoxuocTH pexxuma Visualizations u 06bsicHITE, KAK MU MOJIb30BATHCS OIIK-1.Y.1
8.| Kak u korjja MOJKHO peasi30BaTh IpeaaracMple BAPHAHTH Hadaia padoTHI C VK-1.3.2
RapidMiner, a Takxe npeyiaraeMple IIa0IOHBI pEIIacMbIX 3a1a4?
9.| Kakne BO3MOXHOCTH CYIIECTBYIOT IIPH padOTe C INIaBHBIM OKHOM? YK-1.3.2
10 Kak MO>XHO BOCIIOJIb30BaThcs cHCTEMOH 00yueHus makera RapidMiner n kakue VK-1.3.2
BO3MO)KHOCTH PEJIOCTABIIIET MOJIb30BATEII0 CHCTEMA IOMOIIN?
11 INpuBenure npuMeps! Pa3INYHBIX JAHHBIX M IOCTaBbTE UX B COOTBETCTBUE C TUIIAMHU OIIK-4.3.1
nasHbIX RapidMiner
17 Kaxoii cmbicn napameTpa Name? OIIK-4.3.1
13 Kakoii cmbics napamerpa Type? OIIK-4.3.1
14 Kaxoii cmbics mapamerpa Range? OIIK-4.3.1
15 Kakoii cmbica napamerpa Missing? OIIK-4.3.1
1€ Kakoii cmbica mapamerpa Role? OIIK-4.3.1
17 Kakoii cmbica poiu label? OIIK-4.3.1
1§ Kakoii cmbica posu id? OIIK-4.3.1
19 Kakoii cmbica posieit prediction, cluster? OIIK-4.3.1
20 Kakoii cMbica posieii weight, batch? OIIK-4.3.1
2] VI3 xaKkux pa3/iesIoB COCTOHUT HOIIAr0BOE PYKOBOJICTBO 10 MPOJIYKTY? OIIK-4.3.1




Ne Kon
[Tepeuens BonmpocoB (3a1a4) 115 IK3aMeHa
/1 WHJUKATOpa

22 IlponemMoHCTpUpYHTE yMEHHE OTHICKAaTh MHTEpeCcyIomui Bac oneparop RapidMiner OIIK-4.V.1

23 IponemoHCTpUpYHTE yMEHHE Y3HATh Ha3HAUCHHE BXOJIOB M BBIXOJIOB OIllepaTopa OIIK-4.V.1

24 OnuuMTe TEXHOJIOTHIO MPOTrPaMMHPOBAHUS OIIEPaTOPOB OIIK-4.V.1

29 Tlepeuncnute BapuaHTHI NPEICTABICHUS PE3YNIBTATOB B PEXKUME BU3yaIN3alMU OIIK-7.B.1

2€| TToxaxxuTe HECKOJILKO BO3MOXKHBIX BAPHAHTOB rpadMuecKoe MpeACTaBICHUS OIIK-7.B.1
00pabaThIBaEMBIX BaMH JIaHHBIX

21 TIponemMoHCTpUpYHTE yMEHHE pealii30BaTh 3a1auy QHIBTPALUH JaHHBIX TOTYYSHHBIX U3 VYK-1.B.2
peno3uTopus

2§ TIponeMOHCTPHPYHTE YMEHHE Peatn30BaTh 3aady COPTHPOBKH JAaHHBIX ITOYUYEHHBIX U3 VK-1.B.2
peno3uTopus

29 TIponeMOHCTPUPYHTE YMEHHE YIAINTH CTONOCI] TaHHBIX MOTYICHHBIX U3 PETIO3UTOPHS YK-1.B.2

3( OmmmmTe peanu3aIiio HACTPOWKHA COPTHPOBKH JAHHBIX U3 PETIO3UTOPHSA MO0 HECKOIBKUM YK-1.B.2
mapameTpam?

31 Kaxoe manpHelIiee HaIpaBlieHHE HAYYHBIX CCIEIOBAHUN BB BRIOpan? OI1K-4.3.1

32 Kax Bl npescTaBisieTe cede 0OBEKT BAIINX NATGHEHITNX UCCIICTOBAaHUN? OIIK-4.3.1

33 OmmmmTe peIMeT BalluX NaTbHEHITNX UCCIETOBAaHUN M METOIbI, KOTOPHIMH BEI OIIK-4.¥.1
coOmpaeTech MoJb30BaATHCS

34 Kaxas cTpyKTypa JaHHBIX TpeOyeTcs Iyl pelieHus 3aaqd paHKUPOBAHUS? OIIK-1.3.1

35 Kaxas cTpyKTypa JaHHBIX TpeOyeTcs I pelIeHIs 3aJa9d KITacCUPUKAIn? OIIK-1.3.1

3€ Kaxas cTpykTypa JaHHBIX TpeOyeTcs I pelIeHs 3aJa9l Perpeccuu? OIIK-1.3.1

37 Kaxas cTpykTypa JaHHBIX TpeOyeTcs I pelIeHus 3aJaqd IIOCTPOCHUS IepeBa TN Jieca OIIK-1.3.1
perienus’?

3§ Kaxas cTpyKTypa JaHHBIX TpeOyeTcs sl pelIeHs 3aJa91 KIIacTepU3aIin? OIIK-1.3.1

3¢ Kaxas cTpyKTypa JaHHBIX TpeOyeTcs I pelieHus 3aaqi paHKUPOBaHHS TIOUCKA OIIK-1.3.1
ACCOIIMATUBHBIX MPaBUI?

4(Q TIlepeuncnute calThl, KOTOPBIC BBl MPOCMOTPEIH IS T0100pa HH(DOPMAITUH TSt OIIK-1.3.1
JAJIBHEHNIET0 UCCIEA0BaHUs

41 Yto Taxoe fepeBo pemeHui? OIIK-7.3.2

42 Kakoe kiaccuuKaliMOHHOE MPABUIIO UMEET JIEPEBO pelIeHuUi? OIIK-7.3.2

43 Kaxkue TUIIBI 33124 PEIIAIOTCS METOIOM JIepeBa PEIICHU? OI1K-7.3.2

44 Kaxue cymecTBYIOT aJITOPUTMBI JIsl IOCTPOSHHSI IEPEBLEB PEIICHUH? OIIK-7.3.2

49 Kax BBl IOHUMAeETe, YTO TAKOE JKaTHBIH alNropuT™? OIIK-7.3.2

4€ CpaBHHUTE BapUaHThI IPUHATHS PEILICHNS] METOAAMH «JI€PEBO PEIICHUI» U «CITy4aiHbINA OIIK-1.B.1
jec»

47 Kaxue 1aHHBIE TOCTYMAIOT Ha BXOJ] OIEpaTOPa «CIYIalHOro jecay? OIIK-7.3.2

4§ Kakwue Tunbl 3a]ja4 MOTYT OBITh PELIEHBI C HOMOIIBIO CIIy4aiHoro seca? OIIK-7.3.2

49 TlocTpoiiTe AepeBO pEIICHHH U CHOPMYIUPYITE CMBICI TOIYICHHOTO PEUICHUS OIIK-7.B.1

5( IpuBenuTe HECKOJIBKO BAPHAHTOB MOCTAHOBKH 33124 KJIACCU(DUKAILIMN 1 NPEIIOKUTE JIJIs OIIK-7.B.1
HUX Pa3JIMYHbIE METO/bI CO3AAHUS KJIACCH(PUKAIMOHHBIX MPaBUII

51 B uéwm 3akmouaercs 3a1a4a Kiaccupukamumn’? OIIK-7.3.2

52 3amaiiTe mapaMeTpbl HCKYCCTBEHHOM HEHPOHHOM CETH U MPOBEIUTE ¢€ 00yUeHHE OIIK-1.B.1

53 B uéMm COCTOUT OCHOBHAS UJIEs METO/1a 00OPAaTHOI0 PACIPOCTPAHCHHS OMTUOKH? OI1K-7.3.2

54 Ha yem ocHoOBaH anroputM k-0mrkaiiiiux coceiell ¥ MOSICHUTE Kak OH KiIacCU(UIIUPYET OIIK-7.3.2
HEM3BECTHBIH 00BEKT?

55 Ilouemy HamBHrbIi1 OaifecoBckuil kiaccurukaTop Ha3pBaeTcs HauBHEIM? B 9éMm ero OIIK-7.3.2
rjaBHas ujaes’?

5€| Yro npencraBiseT co00i CTPYKTypa AepeBa peleHui? OIIK-7.3.2

57 TlosicuuTe, 4TO TaKO€E BaJAMAALMS U KaK IOATOTOBHUTE [JIs HEE JaHHBIE OIIK-1.B.1

5§ Cdopmynupyiite 3anady KiaccupuKauy, BHIOEPUTE ONepaTop MPOrpaMMHOTO MaKeTa OIIK-7.B.1
RapidMiner «Split Validation» nnu «Cross Validationy mis mpoBepku kauecTsa ee
peneHus 1 000CHyHTe CBOH BBIOOD

59 B uém 3axiouaeTcsi OCHOBHAs MJes onleparopa IporpaMmmHoro nakera RapidMiner OIIK-7.3.2
«Bootstrapping Validation»? Yem oH oTiMyaeTcs OT APYTUX ONEPATOPOB BATUIALUH?

60 Yewm omepatopsl mporpammuoro nakera RapidMiner «Wrapper Split Validation» u OIIK-7.3.2

«Wrapper X-Validation» noxoxwu Ha onepartopsl «Split Validation» u «Cross
Validation»? Yewm otnuuarorcs?

Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npencrapieHs! B Tadnue 16.




Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3agera

No /it [Tepedyens BonpocoB (3amav) mist 3adeta / nudd. 3auera

Kon
HHJMKATOpa

Y4eOHBIM [JIJAHOM HE NPEAYCMOTPEHO

[lepeyenp TeMm [UIs KypCOBOTO TPOEKTUPOBAHUS/BBINOIHEHHS KypCOBOH pabOTHI
MpeACTaBICHBI B TabmwmIe 17.
Tabmuua 17 — IlepeueHb TeM AJ1s1 KypCOBOTO MPOSKTUPOBAHMSI/BHIIIOTHEHUSI KYPCOBOM pabOThI

Ne i/t

KypCOBOI1 pabOThI

[TpumepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHUS/BBINOIHEHUS

Y4eOHBIM MJIaHOM HE MPEIYyCMOTPEHO

Bonpockl g npoBeneHHs IMPOMEXYTOUYHOM aTTecTallud B BHJAE TECTHUPOBAHUSA
npezcTaBieHsl B Tabmuie 18.

Tabmuna 18 — [IpuMepHbIi IepeYeHb BOPOCOB JJIsI TECTOB

Ne Kon
[TepedyeHs BonpocoB (3a1a4) 1 IK3aMeHa
/a WHIUKAaTOpa
61. KakoBo Ha3zHaueHue makera RapidMiner? YK-1.3.2
62. Kakoii Tun nmureH3nn Ha Ucnonbp30BaHus makera RapidMiner, KakoBHI IIpaBa U YK-1.3.2
00513aHHOCTH TOJIb30BaTelsl nakera?
63. Yro XpaHUTCs B TANKax BKJIAAKH Repository? YK-1.3.2
64. OnumuTe TeXHOJIOTHI0 HMIIOPTA JaHHBIX B PEIIO3UTOPHUI MONIB30BaTENs] OIIK-4.3.1
65. Uro Takoe aTpruOyThl HAOOpa JAHHBIX? YK-1.3.2
66. IMepeuuncanre BO3MOKHOCTH pekuma Statistics u 0ObsICHUTE, KaK HMH MOJIb30BATHCS OIIK-1.V.1
67. IMepeuncaure Bo3amoxkuocTH pexnma Visualizations u 06bsicHUTE, KAK MU MOJIB30BATHCS OIIK-1.V.1
68. Kak ¥ korja MOKHO peanu30BaTh NpeiaraeMble BapuaHThl Hayaja padoThl ¢ YK-1.3.2
RapidMiner, a Takxe npejiaracMple Ta0JIOHBI peIacMbIX 3a1a4?
69. Kakne BO3MOXHOCTH CYIIECTBYIOT IIPH paboTe ¢ ITIaBHBIM OKHOM? YK-1.3.2
70. Kak M0OXHO BOCHIOJIB30BaThCsI CHCTEMOM 00yueHus nakera RapidMiner u kakue YK-1.3.2
BO3MO>KHOCTH ITPEJOCTABJISET MOJIb30BATEII0 CHCTEMA TOMOIIH?
71. IIpuBeauTte npuMepsl pa3audYHbIX JAHHBIX U IIOCTABBTE UX B COOTBETCTBUE C TUIIAMHU OIIK-4.3.1
nanHbIX RapidMiner
72. Kakoii cMbicit napamerpa Name? OIIK-4.3.1
73. Kakoii cmbicn napametpa Type? OIIK-4.3.1
74. Kakoii cMbict napamerpa Range? OIIK-4.3.1
75. Kaxoit cmpicit mapamerpa Missing? OI1K-4.3.1
76. Kaxoit cmpicit mapamerpa Role? OI1K-4.3.1
77. Kaxoit cmpicnt ponu label? OI1K-4.3.1
78. Kaxoit cmpicn posn id? OI1K-4.3.1
79. Kaxoit cmeici poseit prediction, cluster? OIIK-4.3.1
80. Kaxoii cmpici poseit weight, batch? OIIK-4.3.1
81. W3 KakMX pa3fesioB COCTOUT MOIIArOBOE PYKOBOACTBO IO MPOAYKTY? OI1K-4.3.1
82. [TpogeMoHCTpHUPYHTE YMEHHE OTHICKAaTh HHTEepecyromuid Bac onepatop RapidMiner OIIK-4.V.1
83. IIpoieMOHCTpUPYITE YMEHUE Y3HATh HA3HAYEHNE BXOJI0B U BBIXOJIOB OIIEPATOPA OIIK-4.V.1
84. OnumuTe TEXHOJIOTHIO TPOTPAMMHPOBAHHS OIIEPATOPOB OIIK-4.V.1
85. IlepeuncnuTe BapuaHThl PEJCTABIEHUS PE3YJIbTATOB B PEKUME BU3yaIM3aI[UU OI1K-7.B.1
86. [ToxaxuTe HECKOIBKO BO3MOYKHBIX BAPHAHTOB TpaHIecKoe MpeaCcTaBICHUSI OIIK-7.B.1
00pabaThIBAEMBIX BAMU JIAHHBIX
87. [IponeMoHCTpUPYITE YMEHHNE peaTn30BaTh 3a1aqy GUIBTPAIIUN TaHHBIX TOTYyYEHHBIX U3 YK-1.B.2
peno3uTopus
88. IIponeMoHCTpUPYITE yMEHUE pean30BaTh 331a4y COPTUPOBKH JAHHBIX MOJIy4YEHHBIX U3 VK-1.B.2
peno3uTopus
89. [TponeMoHCTpUPYHTE yMEHHE YAAINUTH CTOJIOCH IJAHHBIX MOJTYYEHHBIX U3 PEHO3UTOPUS YK-1.B.2
90. Onuimre peanu3anuio HACTPONKH COPTUPOBKH JJAHHBIX U3 PENO3UTOPUS 110 HECKOJIBKUM VK-1.B.2
napamerpam?
91. Kakoe nanpHeliniee HanpaBJieHHE HAYYHBIX HCCIIEIOBAaHUN BBl BHIOpaIn? OIIK-4.3.1
92. Kak BbI IpeacraBisiere cede 00bEKT BalIMX AaJIbHEHIINX NCCICJOBAHUN? OIIK-4.3.1
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93. Onuumre npeAMeT BallluX AaJbHEHIINX UCCIEOBAaHUM U METO/Ibl, KOTOPBIMHU BBI OIIK-4.V.1
coOupaeTech MOJIb30BaATHCS

94. Kakas cTpykTypa AaHHBIX TpeOyeTcs [ pelIeHUs 3a1a4l PAaHKHUPOBAHUS? OIIK-1.3.1

95. Kakas ctpyktypa nanHbIX TpeOyeTcs Aisl pelieH s 33/1a4u Kiaccupuxkanumn? OIIK-1.3.1

96. Kaxas cTpykTypa 1aHHBIX TpeOyeTcs AJis pellieHus 3aJaun perpeccun’? OIIK-1.3.1

97. Kakas ctpykTypa nanHbIX TpeOyeTcs Al peleH s 331a41 IOCTPOSHNUS JiepeBa I jieca OIIK-1.3.1
pemeHus?

98. Kakas cTpykTypa ZaHHBIX TpeOyeTcs U penIeHns 3a1a49H KIIaCTepH3aun? OIlK-1.3.1

99. Kakas cTpykTypa maHHBIX TpeOyeTcs U PEUICHNUS 3a1a4l PAHKIPOBAHUS IIONCKA OIlK-1.3.1
4CCONMATHUBHBIX MPAaBHI?

100. | INepeuncnute CalfThl, KOTOPHIE BBl IIPOCMOTPEIH U oAO0pa HHOOPMAIHH IS OIIK-1.3.1
IanbHEUIIIETO UCCIIeJOBAHUI

101. | Yro Takoe nepeBo pemeHmit? OI1K-7.3.2

102. | Kakoe kimaccu(puKammoHHOE IPABUIIO UMEET JIEPEBO PEIICHUH? OI1K-7.3.2

103. | Kakwe THITBI 3329 pEMIAIOTCS METOIOM JepeBa perIeHu? OIIK-7.3.2

104. | Kakwue CymecTBYIOT allTOPUTMBI JJIS TIOCTPOCHHUS IEPEBLEB PEIICHUI? OIIK-7.3.2

105. | Kak BBI MOHHMaeETe, 9TO TAKOE JKATHBIA aNTrOPHTM? OIIK-7.3.2

106. | CpaBHHTE BapHaHTHI IPUHATHS PECIICHUS METOAaMHU «ICPEBO PELICHUI M «CITyJaifHbII OIIK-1.B.1
jecy

107. | Kakwne maHHBIC MOCTYIAIOT HAa BXOJ] OMEPaTOPa «CIYyIaifHOTO Jecay? OIIK-7.3.2

108. | Kakwe THITBI 3324 MOTYT OBITH pEIICHBI C MOMOIIBIO CIIydaitHOTO Jieca? OI1K-7.3.2

109. | IMocTpoiite nepeBo pemieHNH U CPOPMYIUPYITE CMBICI HOTYICHHOTO PEIICHUS OIIK-7.B.1

110. | [IpuBeawTe HECKOIHKO BAPHAHTOB ITIOCTAHOBKH 33724 KIACCH()UKAIIUH U TPESITIOKHUTE IS OIIK-7.B.1
HUX pa3JINuHbIC METO/IbI CO3AAHMS KIACCH(PUKAIIMOHHBIX PABIII

111. | B uéwm 3akirouaercs 3afaya Kiaccupuranuu? OIIK-7.3.2

112. | 3apaiiTe mapaMeTpbl HCKYCCTBEHHOH HEHPOHHOH CETH M IPOBEIUTE ¢ 00yICHHUE OIIK-1.B.1

113. | B 4éM cocTOMT OCHOBHAsI HJesl METOa 00PaTHOTO PACIIPOCTPAHEHHUS OMIHOKHU? OIIK-7.3.2

114. | Ha yem OCHOBaH alTOPUTM K-ONMMKalIInX cocele U MOsICHUTE KaK OH KIIacCH(pUIupyeT OIIK-7.3.2
HEHM3BECTHBINH 00BEKT?

115. | IToyemy HauBHblii OaliecoBckuii KinaccupuKaTop Ha3plBaeTcsi HAUBHBIM? B uéM ero OIIK-7.3.2
riaBHas uaes’?

116. | Yro mpencrapisieT co00il CTPYKTypa AepeBa pemeHuii? OIIK-7.3.2

117. | TlosicHuTE, YTO TAaKOE BaJUAAIMsA U KaK MOJATOTOBUTH JIJIS HEE JIAHHBIC OIIK-1.B.1

118. | Chopmynupyiite 3aaady KiiacCU(pHUKALUH, BHIOEPUTE ONIEpaTOp IPOrPaMMHOTIO MTaKeTa OIIK-7.B.1
RapidMiner «Split Validation» nu «Cross Validationy mist mpoBepku kauecTsa ee
pemeHust 1 000CHYyHTe CBOH BBEIOOD

119. | B uém 3akirouacTcss OCHOBHAS HJIes OllepaTopa mporpaMMHOro nakera RapidMiner OIIK-7.3.2
«Bootstrapping Validation»? Yem oH oTiiHuaeTcs OT APYTUX OMEPATOPOB BATHIAIINN?

120. | Yem omeparopsl iporpammHoro makera RapidMiner « Wrapper Split Validation» u OIIK-7.3.2
«Wrapper X-Validation» moxoxwu Ha onieparops! «Split Validation» u «Cross
Validation»? Yem otimuarorcs?

[lepeueHb TeM KOHTPOJBHBIX PabOT MO NUCHUIUIMHE OOYYarOIIUXCsl 3a09HOU (hOPMBI
0o0Oy4eHus, IpeJICTaBICHbI B Ta0mmie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it [TepeyeHr KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. MeToquveckre ~ MaTepUalbl,  ONPEACISAIONIAE  TPOUEAYPHl  OICHUBAHUS
WHAWKATOPOB, XapaKTEpU3YIOUIUX JdTanbl (OPMUPOBAHHUS KOMIIETCHIIUN, COJAEpKaTcs B
JOKAJIIbHBIX HOpMaTUBHBIX akTax [ YAII, pernaMeHTHpYOIMX MNOPSI0K W MPOUEaypy
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTECTAIlMM O0YyJaroIINXCs
I'VAIL




11. Meroaudeckue yka3zaHus Ui 00y4aoNUXCsl IO OCBOSHUIO JUCIIUILTAHBI

11.1. Meroauueckue yKa3aHus i1 OOYYalOIUXCS TI0 OCBOCHHIO JIEKIIMOHHOTO
Marepuana.

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuajna — JIOTUYECKH CTPOHHOE, CHUCTEMHOE,
rIyboKoe U SCHOE HU3JIoKeHue ydeOHoro marepuana. Ha3HaueHue COBpEMEHHOM JIEKIIMH B
paMKax IUCIHMIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(OPMAIUIO 1O TEME, a2 B OCBOCHHH
dbyHIaMeHTalIbHBIX Mpo0JeM AMCHMILIMHBI, METOJOB HAy4YHOTO MO3HAHUS, HOBEHIINX
JOCTIDKEHUI Hay4HOH MbIciu. B yueOHOM mporecce JEKIUs BBIMOIHAET METOO0JIOTHYECKYIO,
OpPraHU3aIMOHHYI0 U MHGOpMaMoHHYI0 (QyHKIUHU. JIeKus pacKpbpiBaeT MOHATHIHBIN anmapat
KOHKPETHOW 0oO0iacTH 3HaHus, €€ mpoOJjeMbl, AaeT IeNbHOE MPEACTaBICHUE O JAUCIUILIUHE,
MOKAa3bIBAE€T B3aUMOCBS3b C APYTMMU AUCIUIUIMHAMM.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYarONIMMHKCS JEKIIMOHHOIO MaTepuaa;

— IIOJIy4YEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHUW, YPOBEHb
KOTOPBIX OIPEIEISIETCS LEIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

— TOJy4YeHHE OMbITa TBOPUYECKOM pabOThI COBMECTHO C MPEIOIaBaTEIeM;

— pa3BuTHE MNpO(eEecCHOHANBHO-IETOBBIX  KauecTB, JIIOOBU K  MIpeaMeTy U
CaMOCTOSTEJIbHOI'O TBOPYECKOTO MBIILIJICHUSI.

— TOsBJIEHHE HEOOXOIMMOT0 HHTEPEca, HEOOXOAMMOTO IS CAMOCTOSTEIEHOW PadOTHI;

— IIOJIy4YCHUE 3HAHUM O COBPEMEHHOM YPOBHE pPa3BUTHS HAYKHM M TEXHUKUM U O
IIPOrHO3€ UX Pa3BUTHsI HA OJIMKalIIne Tobl;

— HAY4YUTHCSl METOAMYECKH 00pabaThiBaTh MaTepualn (BBIACIATH TIJIaBHBIE MBICTU U
MOJIOKEHUS, TMPUXOJUTh K KOHKPETHBIM  BBIBOJAM, IIOBTOPSATh MX B  Pa3JIMYHBIX
(bopMynupoBKax);

— TOJy4YeHHe TOYHOTO MOHUMAaHUS BCEX HEOOXOAUMBIX TEPMUHOB U TOHSATHH.

JIeKIIMOHHBI MaTepuan COMPOBOXAAETCS JEMOHCTparuen ciaanaoB. [IpeseHTanus s
JeKIHi umeeT 00beM 6,5 M6 u coaepkut npumepHo 200 crnaitios.

CrpyKkTypa TMpeloCTaBIE€HUs JIEKIMOHHOTO MaTepuajla COOTBETCTBYeT Tabmuie 4.
[Ipe3enTanus pa3menieHa Ha CTPaHUIIE TUCHUTIIUHBI B cucTemMe LMS

11.2. Meroauueckue yKazaHus UIsi 00YJaroMIMXCs 10 YYaCTHIO B CEMUHapax
CeMuHapckue 3aHATUS HE IPEAYCMOTPEHBI.

11.3. Metoauueckue ykazaHUS sl OOYYaIOIIMXCS MO MPOXOXKACHUIO MPAKTHUECKUX
3aHATUU
[IpakTrueckue 3aHATHS HE TPEAYCMOTPEHBI.

11.4. Metoauueckue YyKa3aHusi A7 OOYYalOIIUXCS IO BBIMOJHEHHUIO JIaOOPaTOPHBIX
pabot

B xone BeIMONHEHUs Ta0OpaTOPHBIX pPA0OT OOydYaAIOIIMACSA JODKEH YIIIyOUTh U
3aKpeNUTh 3HAHUS, MPAKTUYCCKHE HABBIKW, OBJIAJIETh COBPEMEHHOW METOJIUKON M TEXHUKOH
DKCIIEPUMEHTa B COOTBETCTBUM C KBATM(PHUKAIIMOHHON XapaKTepUCTHKOW 00ydaromerocs.
BrimonHenune 1abopaTopHbIX pabOT COCTOUT M3 3KCIEPUMEHTAIbHO-TIPAKTUYECKOM, pacueTHO-
AHATUTUYECKON YacTeld M KOHTPOJIBHBIX MEPOMPHUATH (3amuThl). BeimonHeHne 1abopaTopHOTro
MPAKTUKyMa JOJKHO OBITh 3aBEPIICHO B TCUCHUE CEMeCTpa O0YICHHS.

Breimonnenue mabopaTopHBIX pabOT OOydYaOMUMCS SIBISIETCS HEOTHEMJIEMOW YacThiO
W3YYCHUS JUCIUIUIMHBI, OTpENeIIIeMON Y4eOHBIM IUTAHOM, M OTHOCHUTCS K CpPEJIICTBaM,
o0ecreynBaroINM PEIICHNE CICTYIOINUX OCHOBHBIX 3a7a4 00y4Jaroerocs:

— yMeTh peliaTh HecTaHJapTHbIC MPOo(decCHOHATBHBIC 33aJla4H, B TOM YHCJIE B HOBOM
WM HE3HAKOMOH cpele W B MEKIUCIUIUIMHAPDHOM  KOHTEKCTe, C TIPUMEHEHUEM
MaTeMaTHYECKUX, E€CTECTBEHHOHAYYHBIX COIMATbHO-PKOHOMHUYECKUX U TMpodeccHnoHalbHbBIX
3HAHUM;



— yMeThb TpPHUMEHATh HA TMPAKTUKE HOBBIC HAYYHbIE TMPUHIUNBI W  METOJbI
HCCIICIOBAHUIM;

— BIAACTh HAaBBIKAMU  WCIOJL30BAaHUS  QITOPUTMOB W IUQPPOBBIX  CPEICTB,
npeIHa3HAYCHHBIX [T aHaIu3a HHPOPMAIUH U JaHHBIX;

— BIAACTh HaBbIKAMH  TNPUMEHEHHUS  MaTeMAaTUYECKUX, EeCTECTBEHHOHAYYHBIX,
COLIMATIbHO-9KOHOMHUYECKUX U MPO(EeCCUOHANBHBIX 3HAHUN JUISl pEIICHUs HeCTaHIapTHBIX 33/1a4,
B TOM YHMCJIE B HOBOM WJIM HE3HAKOMOM CpeJIE;

— BIAJCTh HAaBBIKAMH pa3pabOTKU OPUTHMHAIIBHBIX aJITOPUTMOB M MPOTPAMMHBIX
CPEICTBa, B TOM YHUCJIE C HCIOIb30BAaHUEM COBPEMEHHBIX MHTEILICKTYaJbHBIX TEXHOJOTHUH, IS
peneHns mpoeCCUOHATBHBIX 3aa4;

— BIAJCTh HAaBBIKAMU [IOCTPOCHMUSI MAaTEMaTHYECKMX MOJENeH Ui peanu3anuu
ycrnemHoro (yHKUMOHUPOBAHUS paclpelesieHHbIX HMH()OPMAIIMOHHBIX CHUCTEM W CHCTEM
MOJIICPKKH TIPUHSITHS PEIICHUN.

Jlns npoBeneHus 1ab0paTOPHBIX 3aHATUN HUCIONIB3YETCs y4eOHO-METOUUYECKOe T0CoOue
WHTeuIeKkTyanbHbIi aHAIM3 JaHHBIX ¢ oMonlbio makera Rapid Miner / Y4yeGHO-MeTOaMmUECKOE
noco6ue / [Tox penakmueii A. I'. CrenanoBa. OHO COAEPKUT METOAUYECKUE YKA3aHUSI, 3aJaHHe
U TpeOOBaHUS K TMPOBEACHUIO Ja0OPaTOpHBIX paboT, CTPYKTYpy U ¢dopMy oOT4eTa O
nabopaTopHoii pabore, TpeOoBaHUsA K OG(OPMIICHHIO OT4YeTa O JabopaTopHOil paboTe u
KOHTPOJIbHBIE BOIIPOCHI.

Y4eOHo-MeToanuecKoe mocodre pa3MeIleHo Ha CTpaHuIle JUCIUILTUHEI B cucteme LMS.

11.5. Meroanueckue ykazaHus JUig OOYYalOUIMXCS IO MPOXOXKIECHHUIO KypCOBOTO
POCKTHPOBAHMS/BBITIOITHEHUS KypCOBOM PaOOTHI
KypcoBoe npoekTipoBaHue Mo AUCHUIUINHE HE TPEIYCMOTPEHO.

11.6. Mertoauueckue ykazaHus JUIsl OOYYAIONIMXCS MO MPOXO0XKICHUIO CAMOCTOSITEIHLHOMN
paboTsl

B Xome BBIMONHEHHS CAMOCTOATEIBHONW pabOThl MO JUCHUIUIMHE OO0YyYaroluiics
BBITIOJTHSET PabOTy MO 33JaHUI0 U MPU METOJIUYECKOM PYKOBOJICTBE IPEIoIaBaTelisi, HO 0e3 ero
HEMOCpeACTBeHHOTO  yuacTus. Jlns oOydaromuxcs 1o 3aouyHoil  Qopme oOyuyeHwus,
caMOCTOsITeNIbHAS Pab0Ta OTMOTHATEIHLHO BKIIFOYAET BHIMTOJTHEHHE KOHTPOJIBHON paOOTEHI.

B mporecce BBIMOTHEHHSI CaMOCTOSITENBHON paboThl, Y oOydarorierocs (GopMupyercs
1eIecoo0pa3Hoe TUTAHUPOBAHUE Pabodero BPEMEeHH, KOTOPOE MO3BOJISIET UM Pa3BHBATh YMCHHS
¥ HaBBIKM B YCBOGHHUHM U CHCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHHI, 00ECreurnBaeT BBICOKUI
YPOBEHb YCIEBAEMOCTH B IEPHOJ OOYYCHHS, IIOMOTAeT TIOJYyYUTh HABBIKA TIOBBIIIICHUS
npohecCHOHALHOTO YPOBHSL.

BeimonHeHUE  caMOCTOSATEIBHOW pPA0OTHI  SIBJISIETCS 00S3aTeNBHBIM JUIS  CTYICHTA.
Pesynbrarhel paboThl 0hOpMIISIOTCS B BHJIE OTUETA, YTBEPKIAIOTCS IPETIOAaBATENEM H SIBIISIFOTCS
OCHOBaHHUEM JIJIS JIOMTYCKa CTYACHTA K TIPOMEKYTOUHOM aTTECTAI[H B TIEPHO]T YIK3aMEHAIIMOHHON
CECCHH.

MeTomudeckie yKa3aHWs I CaMOCTOSTEIBHOW pabOThl CTYJASHTOB HAXOJITCS Ha
CTpaHulle AUCUUTITHHBL B LMS.

11.7. Metoguueckre yKazaHusl [UIsl OOYYAarOIIMXCS TIO TMPOXOXKICHHIO TEKYIIETro
KOHTPOJISI YCTIEBAeMOCTH.

Texymuit KOHTPONb YCIEBAEMOCTH MPEAYCMATPUBAET KOHTPOJIb KadecTBa 3HAHUUN
00yJarOIUXCsl, OCYIIECTBIIEMOTO B TEUCHHE CEMECTpa C IEJbI0 OICHUBAHMS X0JIa OCBOCHUS
IUCIHTIINHEL

KOHTpOJIb OCBOCHHS TEOPETHYECKOTO MaTepraia MPOBOAUTCS B (hOpMe KOMIBIOTEPHOTO
TECTHUPOBAHUS B KOHIIE KXKOTO MECAIA U3YUCHUSI TUCITUTUIUHEI.

KoHTpOIb OCBOCHHSI TMPAKTHYCCKOW COCTABIAIONICH JMUCIUIUIMHBI TPOBOJIUTCS TIO
MaTepuaigaMm JabopaTopHbIX pabOT MO Mepe UuX 3aluThl. BeImonHeHne 1abopaTopHOTO



MPAKTUKyMa B TIOJTHOM OOBEME SIBIISIETCS 00S3aTENBHBIM IS CTY/ICHTA U SIBISICTCS OCHOBAaHUEM
JUTS IOTTYCKA €ro K IPOMEXYTOYHOM aTTeCTAlMK B TIEPHO/] IK3aMEHAITMOHHOW CECCUH.

11.8. MeToauveckue yKa3zaHUs I OOyYaOUIUXCS MO MPOXOXKIACHHUIO MPOMEKYTOUHOMN
aTTeCTallUH.

IIpomexxyrouHass  arTectanus  OOydYalOmUXCS — MpeaycMaTpuBaeT  OLICHUBAHHE
MPOMEKYTOUHBIX U OKOHYATEIHHBIX PE3yIbTaTOB 00y4YeHUS Mo auciuiuimHe. OHa BKIIIOYAET B
cebs:

— 9JK3aMeH — (opma OLEHKH 3HaHWH, MOJYYEHHBIX OOYYAIOIIMMCS B IPOLECCE
W3YYCHHUS BCEH TUCIUILUIMHBI MJIM €€ YaCTH, HABBIKOB CAMOCTOSATEIBHOU PabOThI, CIIOCOOHOCTH
OPUMEHSTh WX JUIS PEIICHUS MPAKTUYSCKUX 3aJad. DK3aMeH, Kak IMPaBUiIO, MPOBOIUTCS B
MEPHOJ] SK3aMCHAIIMOHHOW CECCHMM MW 3aBEPIIACTCS AaTTECTALMOHHON OICHKOW «OTIIHYHOY,
«XOPOIIIOY», «YAOBIECTBOPUTEIHHOY, «HEYAOBIECTBOPUTEITHHOY.

IIpoMexxyTouHass aTTeCTalus MPOBOAMTCS B (OpME KOMIIBIOTEPHOIO TECTUPOBAHUS B
BBIYMCIIUTEILHBIX J1a00paTOpUsX YHHUBEPCUTETA IO PACIHCAHUI0 CecCUU. B HE0OX0IMMBIX
CIIydasix JOMyCKaeTcsl TMCTAaHIIMOHHOE MTPOBEACHNUE KOMITBIOTEPHOTO TECTUPOBAHUSI.



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




