MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

== TUSUR YTBEPXJIAIO
m m UNIVERSITY JlupekTop aenapraMeHTa HayKu U MHHOBAIIUM

JosyraesT NOgNHCa 3NEKTIOHMDR NDINHCkLH [

Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYA A [TPOI'PAMMA JJTUCTIUTIJIMHBI
HNHTennextyanbHble MeTOAbI B HHGPOPMAIIMOHHOM 0€30I1aCHOCTH

YpoBeHb 00pa3oBaHus: BbIcLIee 00pa30BaHue - MOAT0TOBKA KaJPOB BbIcIIeH KBaIu(puKanuu
Hampasnenue noarorosku / cneruanbHOCcTh: 10.06.01 Undopmaunonnasi 6e30nacHocTb
HanpasnenHocts (nmpoduinb) / crnenuanuzanus: MeTogbl M CHCTeMbl 3alIUThI  UHGOpPMaNMH,
HH(POPMALMOHHAA 0€30IIaCHOCTh

®dopma 00ydeHUs: 3a09HAA

QaxkynbreT: @b, ®aKkyabTeT 6€30MaCHOCTH

Kagpenpa: KUBIBC, Kadenpa kommiexkcHol HH(POPMALMOHHOI 0e30MaCHOCTH 3J1eKTPOHHO-
BbIYHCJIUTEIbHBIX CHCTEM

Kypc: 2

Cemectp: 3

Y4eOnsiii mnan zHabopa 2017 rona

PaCHpe,Z[CJ'IeHI/IC paGoqero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 3 ceMecTp Bcero Ennaunner
1 Jlexknuu 4 4 9acoB
2 IIpaxTryeckue 3aHATUA 4 4 4acoB
3 Bcero aymuTopHbIX 3aHATHN 8 8 4acoB
4 CamocTosiTenbpHas padboTa 96 96 4acoB
5 Bcero (0e3 ax3aMeHa) 104 104 4acoB
6 Iloxroroska u caada 3ayera 4 4 4acoB
7 OO0m1as Tpy10EMKOCTh 108 108 4acoB
3.0 3.E.

3auer: 3 cemecTp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ;{pbl
npotokot Ne 6 ot « 17 » 5 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBkH (crenmanibHOCcTH) 10.06.01 MHopmarmonnas 6e3omacHocTh, yrBepxkaeHHOro 30.07.2014 rona,

paccmoTpena u onobpeHa Ha 3acenanuu kapenpsl KUBOBC «  » 20 roma, MPOTOKOI
Ne

PazpaboTuuk:

npodeccop kadenpa KUBDBC N. A. XogamuHckui

3aBenyronmii o0ecnieunBaromeii kad.
KNBOBC A. A. lllenynaHoB

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexan @b E. M. JlaBbiji0Ba
3aBeAyIOIHi BRITYCKAIOIICH Kad.

KHMB2BC A. A. lllenynanos
OKCIIepTHI:

3aBeyIONIHil aCIUPAHTYPOM T. FO. KopoTtuna

JlonieHT 1abopatopuu 6e301acHbIX
omomeauIHCKUX TexHomorui [{|Th
KNEBBC A. A. Kones

CornacosaHa Ha noprane Ne 47151 2



1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
[{enbto OCcBOEHUS AUCLMILIUHBI ABISETCS (POPMUPOBAHUE KOMIIETEHLIUH, COOTBETCTBYIOIIUX Tpe-
OoBanusaM DenepasbHOrO TOCYIApCTBEHHOTO OOpAa30BATENIbHOTO CTaHAApTa BBICIIETO OOpa3oBaHUsS IO
HanpasieHuto noaroroBku 10.06.01- "Wndopmanmonnas 6e3omacHocTs", yrBepxkaeHHoro 30.07.2014
npukazoM MunoOpHayku Poccuu Ne 874

1.2. 3agaun IMCHMIIINHBI

— 3amayaMy TUCIUIUTAHBI SIBJISTFOTCS M3YYCHHE MHTEJUICKTYaJbHBIX METOJIOB aHANM3a JAHHBIX,
HEOOXOIUMBIX IS

— 1) uccnenoBanus METOJIOB MPeoOpa3oBaHuss WHPOPMAIUHU B TAHHBIC W 3HAHUS JIJIST PEIICHUS
3asaq B 00acT HHPOPMAITMOHHOW 0€30TIaCHOCTH;

— 3) co3maHus U UCCIIEOBAHUS MOJENEH MPOTUBOJICHCTBUS Yrpo3aM HapylleHus WHGopMaIu-
OHHOM 0€30IaCHOCTH;

— 4) co3maaHus HOBBIX M COBEPILIEHCTBOBAHUE CYIECTBYIOIINX MOAETEH 3auThl HHpOpMaLIUK.

2. Mecto mucuunimnebl B ctpykrype OIIOII

Hucuunnuna «MHTemekTyanpHple MeTobl B MH(popMannoHHoi 6e3omacHoctu» (b1.B.JIB.1.2)
OTHOCUTCS K 070Ky 1 (BapuaTHBHAS 4aCTh).

[IpenmecTBYOMMUMI AUCIUIUTAHAMH, (OPMHUPYIONIMMH HadallbHBIC 3HAHUS, SBISIOTCS: Teopus
CHCTEM M CUCTEMHBIH aHaIIU3.

[Tocnenyromumu nucuUIUIMHaMU sABJsitoTCS: [loAroroBka K ciave M cadya rocylapcTBEHHOTO JK-
3ameHa, [IpeacraBieHrne HayqHOTO JOKJIa/1a 00 OCHOBHBIX pe3ysbTaTax MOJArOTOBJICHHON Hay4HO-KBaJU-
(uKaMOHHON PabOTHI (TUCCEPTAIIIH).

3. TpeGoBanusi K pe3yJibTaTaM OCBOEHMS JUCUMIIIIMHbI

[Tponecc n3yyeHus JUCUMIUIMHBI HapaBiieH Ha (JOPMUPOBAHUE CIEYIOIUX KOMIETSHIUI:

— TIK-3 cmocoGHOCTh MPUMEHSTh POTPaMMHO-ANIapaTHbIe M TEXHUYECKHE CPECTBA 3aIIUTHI
MH(POPMALIUN B COCTaBe KOMILJIEKCOB CPEJICTB 3aIUTHI C IENIbI0 MPOTUBOJIEHCTBUS yrpo3aM HapylIeHHUs
MHGOPMAIIMOHHON 0€30MacHOCTH, UCCIIeI0BaTh, CO3/1aBaTh HOBBIE U COBEPILIEHCTBOBATH CYIIECTBYIOLINE
METO/IbI 3aLIUThI HH(OpPMALINY;

— IIK-4 cnocobHOCTh UCTIOIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AUCLUILUINH, IPU-
MEHSTh METO/Ibl MaTEMaTUUYECKOI'0 aHAIN3a U MOJAEIMPOBAHUS, TEOPETUUECKOIO U IKCIEPUMEHTAIBHOTO
UCCIICIOBAHMUS JJIS pEIIeHUs 3a/1a4 B 00J1acTi HHPOPMAIIMOHHON 0€30IacHOCTH;

B pesynbrate nzyueHust JUCHUIUIMHBI 00yJaroIUICs TODKEH:

— 3HATh METO/bl MHTEJUIEKTYaJIbHOTO aHaIN3a JaHHBIX IS pelIeHus 3a/1a4 B 001acTi uHpop-
MAalMOHHOHN 0€30MacCHOCTH; UHTEIUICKTYalIbHbIe METO/Ibl IPOTUBOJCHCTBUS YIpo3aM HapylleHUs: HHPOp-
MAaIMOHHOM 0€30MacHOCTH; MHTEIIEKTYaJIbHBIE METO/IbI 3alUTHI HH(POPMALUU

—  YMeThb [IPUMEHATh METO/Ibl HHTEUIEKTYAJIbHOTO aHAJIN3a JAHHBIX JJI PELIeHus 3a7a4 B 00a-
CcTH MH(OPMALIMOHHOHN 0€30IacCHOCTH; NMPUMEHATh UHTEUIEKTYaJIbHbIE METO/bI MPOTUBOJEHCTBUS YIpo-
3aM HapymeHust HHQOPMAIIMOHHON 0€30IacHOCTH; CO3/1aBaTh U UCCIIE0BATh MHTEIIEKTyaIbHbIE METObI
3alUThl MHQOpMaIMK; pa3padaTeiBaTh, pa3BUBaTh U KOHKPETU3UPOBATh METObI MAIIMHHOTO O0y4eHUS U
0OHapy>KEeHUS HOBBIX 3HAHUU

— BJAJIeTh HABBIKAMH CO3JaHHUS U INPOBEICHUS MCCIENOBAHMM METOJOB HMHTEIJIEKTYaJbHOI'O
aHayM3a JaHHBIX JUIA PEIIeHNs 3a1a4 B 001acTH HH(OPMAIIMOHHOM 0€301acHOCTH; HaBBIKAMH UCCIIEA0BA-
HUI MHTEJJIEKTYaJIbHBIX METO/IO0B IIPOTUBOIEHCTBUS yrpo3aM HapylleHus UH(OPMAllMOHHON Ge30nacHo-
CTH; HaBBIKAMHU pa3pabOTKH WHTEIUIEKTyaIbHbIE METOIbI 3aIUTH HH(pOpMAIH

4. O6beM IMCUMIJIMHBI M BU/ABI Y4e0HOI padoThI
OO011ast TpYI0EMKOCTh JUCHUILUINHBI cocTaBisieT 3.0 3aUeTHBIX eIMHMIIBI U IIPECTaBIeHa B Ta0uu -
ue 4.1.
Tabmuna 4.1 — Tpy10eMKOCTh TUCITUILUIHHBI

Bunbl yueOHOI nesTENbHOCTH Bcero yacos CemecTpsl

3 cemecTp
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AynuaTopHbI€ 3aHATHUS (BCETO)

Jleximu

HpaKTI/I‘{CCKI/Ie 3aHATHUA

CamocrositenbHas paboTa (Bcero) 96 96
[TpopaboTka JIEKIIMOHHOTO MaTepuaia 24 24
[ToaroroBka Kk MpakTUYECKUM 3aHATUAM, CEMUHApAM 72 72
Bcero (0e3 ax3amena) 104 104
IToaroroBka u cmada 3auera 4 4
OO01mas Tpy10eMKOCTb, 4 108 108
3aueTHnie EquHuIie 3.0
5. Coneprxanue TMCUMILTHHBI
5.1. Pa3aenapl AMCHUILIMHLI 1 BUABI 3aHATHH
Pazniensl TUCUUIUTMHEI ¥ BUABI 3aHATUH PUBEACHBI B Ta0muiie 5.1,
Tabimua 5.1 — Pasgens! fUCHUILIMHEBL U BUABI 3aHSATHI
Bcero
YacoB
[Ipaxk. Cawm. dopmupyembie
Hazpanus pa3aenoB 1UCHUIUIMHBI Jlek., u (6e3
3aH., 4 | pab., q KOMITETEHIIUH
DK3aMeEH
a)
3 cemectp
1 TIpeobpazoBanus HHGOPMALIMK B TaHHBIC U 4 2 52 58 ITK-3, TIK-4
3HAHUA
2 MamuHHOe 00ydeHue 44 46 I1K-3, T[IK-4
Hroro 3a cemectp 96 104
Hroro 96 104
5.2. Conep:xanue pa3aesioB TMCUUIIMHBI (110 JEKIHSIM)
ConeprkaHue pa3iesoB TUCIUILIAH (TI0 JICKIHSAM) IPUBEACHO B Tabmuiie 5.2.
Tabmuna 5.2 — CoaeprkaHue pasieiaoB JUCIUILIMH (TI0 JISKIIHIM)
Conepsxanue pa3aeiioB TUCHHUIUIMHEL (o | TpymoeMkocTh, | DopMHUpyeMBbIe
HaszBanwus paznenos Acp pasi jcn ( pyA ’ PMHPY
JICKIIHSIM) q KOMIIETEHINN
3 cemectp
Bonpmme nannasie. OCoOEHHOCTH: 00BEM, 1 I1K-3, IIK-4

1 IIpeobpazoBanus
nHpOPMALIUH B TaHHbIE
Y 3HAHUS

CKOPOCTh U3MEHEHHUsI, pa3HOOOpa3ue, 10CTO-
BEPHOCTH. Y YaCTHUKH 00pabOTKH OOIBIIIX
JAHHBIX: POJIU, BUJIBI AEATEIBHOCTH. TexHO-
noruueckue ¢aspl: cOOp U HAKOIICHHUE,
npeaBapuTenabHas 00padoTka, npeodpazoBa-
HHEe HHPOPMALIUU B TAHHBIC U 3HAHMUSL.

Co6op u Hakorenue. Tabnuma HabIrOACHMIA

[IpenBapurensHas o6padotka. Hopmanusza-
1. Yaanenue BeiopocoB. CTpyKTypupoBa-
HUe NaHHbIX. CTaTUCTUYECKUI U SBPUCTHYE-
CKUU aHAJIN3 JAaHHBIX.

[TpeoOpaszoBanue nHPOpPMALIMK B JTaHHBIC U
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PopMHUPOBAHNE CUHTETUYECKHUX ITPU3HAKOB.
Mogenu Tvna npu3Hak-1eneBas_NepeMEH-
Has. Kpocc-Banupanus. MaTepnperanus pe-
3yJITATOB

3HaHus. OTO60p MH(HOPMATHUBHBIX MPU3HAKOB.

Hrtoro

4

Hroro 3a cemectp

4

5.3. Pa3esbl AMCUMINIMHBI M MEKIMCUMINIMHAPHBIE CBSA3H ¢ 00eceYnBAKIIMMH (NPeAbITYyLIUMHU)
1 o0ecrneynBaeMbIMHU (IOC/IEAYIOIMMH) THCHUIIIHHAMHA

Paznenbl qUCHUIIIUHBL U MEXIUCUUIUIMHAPHBIE CBSI3U C 00€CTIeYMBAIOIIMMHU (TIPEAbIAYIIUMU) U
o0ecrieyrBaeMbIMH (TIOCIIEAYIOIIMMHI) TUCIMIUIMHAMU NIPe/ICTaBlIeHb! B Tabmuie 5.3.

Tabmua 5.3 — Pa3gens! AUCHMIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

HauMeHoBaHUE TUCIUIIINH

Ne paznienoB naHHoM
JTUCIUIUTAHBI, JJ11 KOTOPBIX
HEOOXOAMMO U3yUCHHUE
00€eCIIeuynBarOIUX U
o0ecrneynBaeMbIX JUCLIUIIINH

1 2
[IpenuecTByromue JUCUUTIITUHBI
1 Teopusi cucTeM U CUCTEMHBIN aHAN3 + +
[Tocnenyromue TUCHUIIITUHBL

1 IToaroroBka K caaue u ciaya rocyaapCTBEHHOIO HK3aMeHa + +
2 IlpeacraBneHue HayYHOTO JJOKJIaJa 00 OCHOBHBIX pe3yJibTaTax
MOJITOTOBJICHHON Hay4YHO-KBaIU(PHUKAIIMOHHOM paboThl (IuccepTa- + +
07079

5.4. CooTBeTCcTBHE KOMIIETeHIN, (POpMUPYeMBbIX IPH U3YYEeHUHU AUCUMILIMHBI, M BU/10B 3aHATHI
CooTBeTcTBHE KOMIETEHLUH, (OPMUPYEMBIX MPU HM3YYEHUHM IUCLUIUIMHBI, M BHJOB 3aHATHH

npeCTaBIeHo B Tabmmie 5.4.

Tabmuna 5.4 — CooTBETCTBHE KOMIETEHIMH, (DOPMUPYEMBIX NIPU U3YUYEHUH AUCLUIUIMHBI, U BUJOB 3aHS -

THH
KoMrerenmu Bunn! zagstui
@DOpMBI KOHTPOJIA
1 Jlek. IIpak. 3aH. Cawm. pa0.
[IK-3 + + 3auer, Tect
I[IK-4 + + 3auer, Tect
6. UaTepakTuBHBIE MeTOABI M (POPMBbI OPraHU3ANMHU 00yYEeHHUS
He npenycmotrpeno PVYII.
7. JlabopaTtopHble paGoThl
He npenycmorpeno PVYIIL.

8. [IpakTHYeckue 3aHATHS (CEMUHAPBHI)
HanmMeHoBaHMe MpaKTUUECKUX 3aHATHH (CEMHUHAPOB) MpUBeIeHO B Tabiuie 8.1.

Tabmuma 8.1 — HauMeHoBaHMe MPaKTUYECKUX 3aHATHHA (CEMHUHAPOB)

CornacosaHa Ha noprtane N2 47151

HanmenoBanue npaktnueckux 3avatuii | Tpynoemkocts, | Dopmupyemsie
HasBanus pasnenos
(cemuHapoOB) q KOMITCTCHITH
3 cemecTtp
1 IIpeobpazoBanus OT16op NMpU3HAKOB. 1 I1K-3, I[1K-4
5




uHbopMaIuu B 1aHHble | DOpMUPOBaHNE CUHTETUYECKUX MPU3HAKOB. 1

Y 3HAHUS MeTon rimaBHBIX KOMIIOHEHT.

Hroro 2
2 MammHHOE Knaccudukaropst 1 I1K-3, ITK-4
obyderue HeonpenenéHHOCTh M HEYETKOCTD IIPU aHa- |

JIM3€ TaHHBIX U NIPUHATHN penieHuil. Heuer-
KHE CUCTEMBI

Hroro

Hroro 3a cemectp

9. CamocTrosiTesqibHasi paboTa
Bunel camocrosTensHOM paboThl, TPYIOEMKOCTh U (pOpMHpyeMble KOMITETEHIIMH TPEICTaBICHbI B
tabmure 9.1.
Tabmura 9.1 — Buapl caMoCTOSTEIBHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMBbIE KOMIIETEHITUN

Bunasl camocrositensHol | TpynoemkocTs, | DopMupyembie

HasBanns paznenos a Py ’ PMHPY DOpMBI KOHTPOJIA
paboThI q KOMITETEHI[A
3 cemecTp

1 IIpeoGpa3zoBanus |I[lonroroBka k mpakTuue- 28 I1K-3, ITK-4 3auer, Tect
nH(popMaIuu B CKHUM 3aHSTUSIM, CEMHUHA-
JTAHHBIC ¥ 3HAHUSA | paM

ITpopaboTKa JEeKIIUOHHO- 24

ro MaTepuasa

Uroro 52
2 MammnaHOe [ToaroroBka kK mpakTuye- 44 IIK-3, IIK-4 3auer, Tect
oOydeHue CKUM 3aHSATHUSM, CEMUHA-

pam

Hroro 44
Hroro 3a cemectp 96

ITonroroBska u cgada 3a- 4 3auer

yeTa
Hroro 100

10. KypcoBoii npoekr / KypcoBasi padora
He npenycmorpeno PVYII.

11. PeiiTunroBas cucremMa JiJisi OlleHKH YCIIeBAeMOCTH 00y4YalOIIUXCs
PeittuHroBas cucrema He UCIIOIB3YETCA.

12. YueOHO-MeTOAUYecKOe U MHPOPMANIMOHHOE 00ecTiedeHrue TUCIHIIINHBI

12.1. OcHoBHas JuTepaTypa

1. ®nax I1. MammaHOEe 0oOyueHne. Hayka W MCKYCCTBO MOCTPOCHUSI aJlTOPUTMOB, KOTOPBIE W3-
BJIEKAIOT 3HaHUA U3 JaHHbIX. - M3parenscTBo "JIMK Ilpecc”, 2015. 400 c. [DnekTpoHHBIN pecypc]: —
Pexxum noctyma: https://e.lanbook.com/reader/book/69955/#3 (nara o6pamenus: 28.11.2018).

2. Mupkus, b. I'. BBeieHue B aHamu3 NaHHBIX [DJICKTPOHHBIA pecypc]: yUeOHUK U MPAKTUKYM /
b. I. Mupkua. — M. : U3parensctBo [Opaiit, 2018. — 174 c¢. — (Cepus : ABTOpcKHil ydeOHHK). —
ISBN 978-5-9916-5009-0. — Pexum pgocrtyma: https://biblio-online.ru/book/46A41F93-BC46-401C-
A30E-27COFB60B9DE/vvedenie-v-analiz-dannyh (zmata o6pamenus: 28.11.2018).

12.2. lonotHUTEILHAS JIATEPATYpPa
1. Pamxka C. Python n mammuanOe 00yueHne [IMEKTPOHHBINA pecypc]: KpailHe He0OX0aUMOe T0-
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co0ue Mo HOBeWIIeH mpeckazaTeIbHON aHAIMTHKE, 00s3aTeNibHOe It O0Jiee TTyOOKOro IMOHMMAaHUS Me-
TONOJIOTHH MamuHHOTO 00ydeHwus. - M3mgarensctBo "JIMK Ilpecc", 2017. 418 c. — Pexxum pocrtyna:
https://e.lanbook.com/reader/book/100905/#1 (mara o6pamenus: 28.11.2018).

12.3. YueOHO-MeTOAHYECKHE MTOCOOUSH

12.3.1. O6s3aTe/ibHbIE Y4eOHO-MeTOAMYEeCKHE MOCOOUs
1. Xomammuckuit M.A. VHTENNEKTyaIbHBIE METO/IBI B HH(POPMAIIMOHHON 0€30MacHOCTH [DIeK-
TPOHHBIN pecypc]: METOMUYECKUE YKa3aHUsl JIJIS BBITIOJTHEHHS MPAKTUYECKUX U CAMOCTOSTEIBHBIX PadoT.
- 2018. - 66 C. — Pexxum JIoCTyma:
http://kibevs.tusur.ru/sites/default/files/files/upload/metod ukaz prakt sam imvib aspiranty.pdf  (mara
obpamenus: 28.11.2018).

12.3.2. YuyeOHO-MeTOAMYECKHUE ITOCOOHS AJIsl JIMI C OTPAHMYECHHBIMHU BO3MOKHOCTSIMHU 3/10POBbS U
UHBAJIU/10B

Y4eOHO-MeTOIMUEeCKUE MaTepHalibl Il CAMOCTOSTENIbHOM M ayAUTOPHOM paboThl 00ydaromuxcs
U3 YMCIIa JIUI] C OFPAaHMYEHHBIMH BO3MOKHOCTSIMU 3710POBbSI U MHBAJIHJIOB MPEIOCTABISIOTCA B (popMax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSM UX 3/I0pPOBbS U BOCTIIPUATHUS UHPOPMALTIH.

JL1s1 i1 ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hopMe yBETMUEHHBIM HIPUPTOM.

JI1s1 M1 ¢ HAapyIIeHUsIMHM CJIyXa:

- B (hOpMeE INIEKTPOHHOIO TIOKYMEHTA;

- B Ie4aTHOU opme.

JI1s1 711 ¢ HAapYLIeHUsIMH OIIOPHO-ABUTIaTeJILHOIO aNapara:

- B (hOpMe 3NIEKTPOHHOI'O IOKYMEHTA;

- B IIe4aTHOU hopme.

12.4. TIpodeccunonaibHbie 0a3bl JaHHBIX H MH(GOPMALIMOHHBIE CIPABOYHBIE CHCTEMbI

1. UC Irvine Machine Learning Repository https://archive.ics.uci.edu/ml/index.php

2. HWudopmannonssle, CIpaBOYHbBIE U HOpPMAaTUBHbBIE 6a3bl JTAHHBIX
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTepuajibHO-TEXHHYECKOe o0ecnedyeHue TMCIUIUVINHBI U TpedyeMoe MporpaMMHoe
ol0ecreueHmne

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHHYECKOMY U IPOrPAMMHOMY 00ecrie4eHnI0
AUCHHUILIMHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHOe o0ecnedyeHne ISt JICKIIMOHHbBIX 3aHATHH
Jlis mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIIOBBIX M MHIWBUYaJIbHBIX KOHCYJIbTALUH, TE-
KYILEro KOHTPOJISL U MPOMEXKYTOUHOU aTTECTAlMU UCIIONb3YyeTcs yueOHasi ayIUTOpUs ¢ KOTMUECTBOM I10-
CaJI0YHBIX MeCT He MeHee 22-24, 00opyloBaHHAs JOCKOM M CTaHAApTHOH yueOHOo#l meOenbio. MMeroTes
JIEMOHCTpaIlMOHHOE 000pyA0BaHKUE U yUeOHO-HAITIIIHbIE TOCOOMS, 00eceunBaroIIie TEeMaTHIeCKUe Uil -
JIIOCTPALIMHU 10 JIEKLIMOHHBIM pa3jieiaM JUCIUIUINHBI.

13.1.2. MaTepuaibHO-TEXHMYECKOE U IPOrPaMMHOe ofecredeHne 1 NPAKTHYEeCKUX 3aHATHI

JlaGoparopusi mporpaMMHO-aNIapaTHbIX CPEACTB obecreueHrus NHPOPMAIIMOHHOM 6e301acHOCTH,
OTIEPAIIMOHHBIX CUCTEM H CUCTEM 0a3 TaHHBIX

yueOHasi ayuTOpHsl 171l IPOBEACHUSI 3aHATHI MPAKTUYECKOro TUIA, ydeOHas ayauTopus Ui Mpo-
BEICHUS 3aHITHIA TaO0OPaTOPHOTO THIA

634045, Tomckas obmactsb, T. Tomck, yi. KpacHoapmetickast, 1. 146, 405 ayn.

Ornucanmne UMEIIErocs 000PYIOBAHNUS

- Komnerotepsr knacca He Hike M/B ASUSTeK S-775 P5B 1965 / Core 2 Duo E6300 / DDR-II
DIMM 2048 Mb / Sapphire PCI-E Radeon 256 Mb / 160 Gb Seagate (15 mrt.);

- KommuiekT cnenuain3upoBaHHON yueOHOM MeOen;

- Pabouee mecTo npenoaBarens.

[IporpamMmmHoe obecrnieueHue:
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— Kaspersky endpoint security
— Microsoft Windows 7 Pro

13.1.3. MarepuajbHO-TEXHUYECKOE U IPOTPaAMMHOe odecredeHue IS CAMOCTOATEILHOI padoThI
Jist caMoCTOSTeNbHOM paboThl HCMONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIacchl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6nacTb, T. Tomck, Jleanna mpocmnexr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacTs, T. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepmmauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuia, 1. 74, 207 aya.

CoctaB 000py/IOBaHUS:

- yueOHasi MeOelb;

- komnstoTepsl kinacca He Hike [I9BM INTEL Celeron D336 2.8['T. - 5 mmiT,;

- KOMOBIOTEPHI MOJIKIIOUYEHBI K ceTu «/HTepHeT» U 00ecreynBaroT JAOCTYI B AIIEKTPOHHYIO HH-
(dhopManmOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

[TepeyeHb MPOrpaMMHOTO 0OECTICYCHUS:

- Microsoft Windows;

- OpenOftice;

- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;

- Google Chrome.

13.2. MatepuabHO-TeXHH4YECKOe o0ecredyeHre JUCIUIITHHBI ISl JIMI C OTPAHHYeHHBIMHU
BO3MOKHOCTSIMHM 310POBbSI 1 HHBAJIU/0B

OcBoeHME NUCUUIUIMHBI JIMLAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMM 3/10pPOBbS U WHBaJIUIaMHU
OCYUIECTBIISIETCA C UCIIOIb30BAaHUEM CPEJICTB 00yUEHHS OOILEro U ClelnaabHOTO0 Ha3HAYEHUS.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUSAMH CJIyXa MPelyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLIEH anmapaTypbl, MyJIbTUMEIUWHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB Mpuema/nepesa-
4yy yuyeOHOM nHpOpMAaLIUU B TOCTYNHBIX (POpMax, MOOMIIBHOM CUCTEMBI MTpenoiaBaHus il 00YJaroLIXC s
C WHBAJIMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHOM CUCTEMBI. Y4eOHasl ayTuTOpUs, B KOTOPOU 3aHUMAIOTCS
oOyyarolyecs: ¢ HapyllIeHHEeM CllyXa, 00Opy/lI0BaHA KOMITBIOTEPHOM TEXHMKOM, ayIMOTEXHUKOHM, BUIEO-
TEXHUKOM, FJIEKTPOHHON JOCKOW, MYJIbTUMEAUMHON CHCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIMMHUCS ¢ HAPYLIEHUSIMH 3PEHUSIMH TIPEIYCMOTPEHO HCIIOJIb30BAHKE B
JIEKIMOHHBIX U YU€OHBIX ayJUTOPUAX BO3MOXKHOCTH MPOCMOTPa yAaJIEHHBIX 00BEKTOB (Hanmpumep, TeKCTa
Ha JIOCKE WM CJIaiiia Ha SKpaHe) MPHU MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO POCMOTpA.

[Tpu 3aHATHAX C 0OYy4YaIOIIUMUCS € HAPYLIEHUSIMH ONOPHO-ABUIaTeIbHOIO anmnapara HCIojb-
3YIOTCS aJbTepPHATUBHBIE YCTPOHCTBA BBO/IA MH(OPMAIIMK U IpYTHE TEXHUUECKUE CPENICTBA ITpreMa/nepe-
nauu yueOHo# nHpopMaluu B TOCTYIHBIX (opMax, MOOMIIbHOM cucTeMbl 00ydeHHs ISl JTr0/Iel ¢ WHBa-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepuaJdbl H METOAUYECCKHUEC PCKOMECHAAIUHA 110 OPraHu3aiuu U3y4cHus
AUCHHUITINHBbI

14.1. Conep:xaHue OLEHOYHbIX MATEPHAJIOB U MEeTOAUYECKHE PEKOMEHIAIUN
Jlnst onieHKH cTenieHH C(OOPMHUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPEIUVICHHBIX 3a JUCIUTIIMHOM
KOMHeTeHLII/If/'I I/ICHOJIB3yIOTC$I OILICHOYHEBIC MaTepI/IaJII:I B COCTaBC:

14.1.1. TecToBBI€ 3a0aHUA
B ananuze maHHBIX MOJIENIb OTBEYAECT HA BOMPOC
1) YTO nmpoucxoaur
2) KAK 310 npoucxonut
3) IIOYEMY uMeHHO TakK 3TO MPOUCXOTUT
4) Mozienb OTBEYAET Ha BCE BOIIPOCHI
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K 3amagam mammuaHOTO 00ydeHus HE otHOCHTCS

1) 3amaya knaccudpuKaum

2) 3ajjaua perpeccuu

3) 3a1aya MpOTHO3UPOBAHUS

4) 3a1a4a MOCTPOCHUS BBIYUCIUTEIHHBIX aITOPUTMOB
Tabnuma HaOMIOACHUI MOXKET COACPIKATh

1) TonbKO KaTeropuaabHbIE JaHHBIC

2) TOJIbKO ICHUCTBUTEIHHBIC YUCITA

3) TOJIBKO IEUCTBUTEIIbHBIC U IIEJIbIC YHCTIa

4) naHHbIE JTFOOBIX THIIOB

NHbopMaTHBHOCTh H3MEPUTENBHBIX KA YOBIBACT B MOPSIKE, IPUBEICHHOM HIKE
1) aGcomoTHAsI, UHTEPBAJIOB, OTHOIICHHM, TOPSIIKA

2) abCoMOTHAS, OTHOIIICHUH, HHTEPBAJIOB, TIOPSAKA

3) OTHOIIEHUH, HHTEPBAJIOB, MTOPSIIKa, A0COITIOTHAS

4) mopsiika, MHTEPBAJIOB, OTHOIICHUMN, a0COIOTHAS
Mertoabl 0TOOp MPU3HAKOB UCIIONIB3YIOTCS IS

1) ycTpaHeHus BBIOPOCOB B aHATM3UPYEMBIX JAHHBIX

2) cokpallleHUs] pa3MEPHOCTH aHAIM3UPYEMbIX JTaHHBIX

3) crmaxuBaHUs aHAJIM3UPYEMBIX JaHHBIX

4) cokpaieHus 00beMa BHIOOPKH

st onienku kauectBa kinaccudukanuu HE ucnons3yercs
1) TouHOCTH KJIaccu(UKaIMy Ha o0yJaromel BHIOOpKe

2) TOYHOCTH KJIaCCU(PUKAIIMU Ha TECTOBON BHIOOpPKE

3) BecoBast GyHKITUS

4) mnomans noa ROC-kpuBoit

K MeTomam gopmupoBaHusi CHHTETHYECKUX MPU3HAKOB OTHOCUTCS
1) MeTox BerarcIeHUS HHPOPMAIIMOHHOTO BBIMTPHIIIA

2) MeTO/1 IMIaBHBIX KOMIIOHEHT

3) MeTo/] BEIYMCIIEHUS B3aUMHOM MH(pOpMaun

4) kputepuii y2

B Monenu ¢punbTpoB 11 0TOOpa MPU3HAKOB UCTIONB3YIOTCS
1) TouHOCTH KIaccuUKaIMy Ha o0yJaroel BHIOOpKe

2) TOYHOCTH KJIaCCU(PUKAIIUU Ha TECTOBON BHIOOpPKE

3) TOYHOCTH KIaccu(UKAIIMU Ha BATHIAIIMOHHON BEIOOPKE
4) MaTeMaTU4YECKUE KPUTEPUU

K meromgam oTrOGopa mpusHakoB Ha ocHOBe 00epTku HE oTHOCHTCS
1) monHbIi IEpEedOp

2) JKaJHBIN aITOPUTM

3) MeTo/] BEIYMCIIEHUS B3aUMHOM MH(pOpMaIun

4) aaropuT™M UMHUTALIUH OTXKUTA

B Monenu o6epTku i 0TO0pa MPU3HAKOB UCIIOIB3YIOTCS
1) TouHOCTH KJ1accu(UKaAIMU Ha 00yJarolel BHIOOpKe

2) TOYHOCTH KJIaCCU(PUKAIINU HA TECTOBON BHIOOpPKE

3) TOYHOCTH KIaccu(UKAIIMU Ha BATHIAIIMOHHON BEIOOPKE
4) MaTeMaTU4YECKUE KPUTEPUU

HeueTkoe MHOKECTBO OIpeensieTcs

1) IpoCTBIM NEPEUNCIIEHNEM DIIEMEHTOB

2) pyskImel npuHaIICKHOCTH

3) HeueTKOH omneparyeit 00beMHECHNUS

4) HEUETKOM orepalueit nepeunciacHus

Onepanus $az3udukanuy npegHa3HavYeHa sl BEIYUCICHUS
1) HeYeTKOrO 3HAYCHUS

2) MakCUMaJIbHOTO 3HAYEHUS

3) neHCTBUTEIHLHOTO 3HAYCHHUS
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4) MUHUMAJILHOTO 3HAUYEHUS

Onepanus nedazzudukanuy npeaHazHaueHa sl BBIYUCICHUS
1) HeyeTKOrO 3HAYEHUS

2) MaKCUMaJIbHOTO 3HAUCHUS

3) IeUCTBUTELHOTO 3HAYCHUS

4) MUHUMAJIBHOTO 3HAUYEHUS

Onepanys HeYeTKOW TU3BIOHKIIUU OTPEACIISETCS

1) TaGnuiieit ICTHHHOCTH

2) t-KOHOpMaNbHOH pyHKIHEH

3) t-HopMansHOU GyHKITHEH

4) ¢pyHKUIMEH NPUHAICKHOCTH

Mertpudeckue KiacCUPUIMPYIOIINE aITOPUTMbI OCHOBAaHbI Ha
1) BBIUMCIICHHH OIICHOK CXOJICTBA MKy OOBEKTAMU

2) OLICHUBAHUU TUIOTHOCTHU PacCIpeieIeHHUs

3) noctpoeHuH s1pa

4) metone Hrrorona-Padcona

K meTpudeckum kinaccuUIupyommM alropuTMaM OTHOCUTCS
1) MeTom MaKCUMAaJIbHOTO TTPaBIONIOA00US

2) meTop OmmKalmmx coceneit

3) nuHeHbI nuckpuMuHaHT Ouiepa

4) MeToz TOTUCTUYECKON perpeccuu

K anroputmam knaccudukaium Ha ocHOBe pematomux aepeBbeB HE otHOCHTCS
1) ID3-anroputm

2) CART-anroputm

3) C4.5-anroputm

4) EM-anroputm

Opnum HetipoHoM ¢ aByms Bxogamu HEBO3MOJXKHO peanuzoBats TOrH4ecKyto (GyHKITUIO
HHu

2) i1

3) uckmouaromee NJIN

4) HE

st oOyuenust MHOTOCTIOMHOM HelipoHHOM cetn HE ncnonb3yercst
1) MeTon 06paTHOTO PacIPOCTPAHEHUS OLITHOOK

2) MeToJ] ONTUMAJILHOTO NMPOPEKUBAHUS CETU

3) peKyppEeHTHBIH aIrOPUTM METO/Ia HAUMEHBILINX KBAJApPaTOB
4) reHeTUYECKHUU aJITOPUTM

K nensm xknacrepuzanuu HE otHocutcst

1) BBIsSIBIIEHUE CTPYKTYPBI BHIOOPKH

2) onpezaeneHue KIacCoBOW MPUHAIIEKHOCTH

3) BBIZICIICHHE HETUITHYHBIX 0OBEKTOB

4) nocTpoeHrne TAKCOHOMHYECKOTO JIepeBa

14.1.2. 3auér

®opmupoBanue Tabnul HabmoaeHuil. [IponymieHnple 3HaUCHUS
HecbanancupoBaHHbIe TaHHBIE

HecoBepuiennbie qaHHbIe

N3mepuTenbHbIe Kb

q)OpMI/IPOBaHI/Ie CHUHTCTUYCCKHX ITPHU3HAKOB. MGTOI[ TJIAaBHBIX KOMIIOHCHT.
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OT160p npu3HakoB. MeTo BEIUMCIIEHUS HH)OPMAIIMOHHOTO BBIMTPHIIIIA
OT160p nmpu3HakoB. MeTo BEIYUCIICHHS B3aUMHOM HH(pOpMaLUu
OTt60p npuznakoB. Kpurepuii x2

OT10o0p npu3HakoB Ha ocHOBe 00epTKH. [TomHbIi mepedop

OT100p Npu3HAKOB HAa OCHOBE 00EPTKH. JKaHBIN aITOPUTM

OT100p Npu3HAKOB HA OCHOBE 00EPTKH. MeTa’sBpUCTUKU

OreHka anropuTMoB 00y4eHHs KilacCU(hUKATOPOB

3amaHne HEYeTKHX JIOTHYECKHUX OTepaIfii

JepeBbsd penieHuin

14.2. TpeOoBaHMS K OLIEHOYHBIM MATEPHAJIaM /JIsl JINI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbSI 1 HHBAJIH/I0B
st nui ¢ orpaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI M1 MHBAJIMJIOB MPEAYCMOTPEHBI JOTOIHU -
TEJIbHBIC OLICHOYHBIE MaTepUaJIbl, IEPEYCHh KOTOPBIX YKa3aH B Tabmulie 14.
Tabmuua 14 — JlomoMHUTENBHBIE MaTepHallbl OIICHUBAHUS ISl JIUIl C OTPAHUYCHHBIMH BO3MOXXHOCTSIMU
3JI0pPOBbsI 1 HHBJIHJIOB

Kareropuu Bubl TONOTHUTETBHBIX OLIEHOYHBIX ®opMbI KOHTPOJISL M OLICHKH
oOyyaronuxcs MaTepuaioB pe3ynbTaToB 00y4eHHUs

TecTsl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboTHI, BOIIPOCH! K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

C napyumeHusMu
ciryxa

[TpeumyIieCTBEHHO MUCHMEHHAS
poBepKa

C mapymenusasmu | CobeceoBaHme 10 BOIIpPoOcaMm K 3aueTy, | [IpenmyiecTBeHHO yCTHas TPOBEpKa

3peHus OIIPOC 10 TEPMUHAM (MHIUBUYaJIbHO)
C napyueHusMu Pemenne qucTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIE | [IpenMylecTBeHHO A1MCTaHIMOHHBIMU
JBUTATEJILHOTO CaMOCTOSTEeNIbHbIE PabOTHI, BONPOCHI K METOJAMHU
anmapara 3a4eTy
C orpanunuenusiMu 1o | TecTsl, TUCBMEHHBIE CAMOCTOSITENILHBIE [Ipenmy1iecTBEHHO NPOBEPKa
00IIeMeTUITTHCKIM paboThl, BOIIPOCHI K 3a4ETY, METOZAMH UCXOJISl U3 COCTOSTHUS
MOKa3aHUAM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00YYaroLIerocss HA MOMEHT IPOBEPKU

14.3. MeTtoauueckue peKoMeHAAIMH M0 OLeHOYHBIM MaTepHAaJIaM JIsl JUI ¢ OTPAHUYEeHHbIMHU
BO3MOKHOCTSIMU 3/10POBbsI 1 HHBAJIN/I0B

Jis M1l ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS M MHBAJIUIOB HPEAyCMAaTPUBACTCS J10-
cTymHast (hopMma Mpe0CTaBICHUS 3aJaHUH OIEHOYHBIX CPEJICTB, 8 IMEHHO:

- B IleyaTtHo# (opme;

- B IIeYaTHO! (hopMe ¢ YBEITHMUYEHHBIM HIPUPTOM;

- B (hOpMe ITEKTPOHHOTO JIOKYMEHTA;

- METOJIOM YTEHHsI ACCHCTEHTOM 33JJaHus BCIYX;

- IPEe0CTaBICHUE 33JaHuUs C HUCIIOIb30BaHUEM CYPIONIEPEBO/A.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMU 3/I0POBbSI M MHBAIHIAM YBEIHYUBACTCS BpeMs Ha
HOATOTOBKY OTBETOB Ha KOHTPOJBHBIE BOMPOCHL. /71 TakuX 0OyJarommxcst MpeayCcMaTpUBaeTCsl TOCTYTI -
Hast popmMa MpeoCTaBICHHS OTBETOB Ha 3a/IaHUs, 8 IMEHHO:

— MICBMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;
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- Ha0Op OTBETOB C HCIIOJIH30BAHUEM YCIIYT aCCUCTEHTA;

- MIPE/ICTaBJICHUE OTBETOB YCTHO.

[Ipouenypa oneHUBaHUS PE3YIIBTATOB OOYUYEHUS JIMII C OTPAHUYECHHBIMUA BO3MOXKHOCTSIMH 3J10PO-
Bbsl M1 MHBAIMJIOB IO JUCLUHUIUIMHE MPeIyCMaTpUBAET MpeAocTaBiIeHue nHpopManuu B Gopmax, aaarnTH -
POBaHHBIX K OTPAaHUYCHUSAM HX 3[J0POBBS U BOCHPUATHS HH()OPMALIIH:

JL1s1 JIMI ¢ HApYIIEHUSIMM 3PeHust:

- B (hOpME IITEKTPOHHOTO JIOKYMEHTA;

— B TIEYaTHOH (hopMe YBEIIMYEHHBIM MIPH(TOM.

JI1s1 JIMI ¢ HApYIIEHUSIMM CJIyXa:

— B (hOpMe DITEKTPOHHOTO JIOKYMEHTA;

- B Ie4yaTHoOU opme.

JL1s1 M1 ¢ HApYIIeHUSIMHM ONIOPHO-ABUTaTe/ILHOI0 annapara:

— B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHOU (opme.

[Tpy HEOOXOMUMOCTH /IS JIUI] C OTPAHUYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBbS 1 MHBAJIUIOB TIPOIIE-
Jypa OLICHUBAHUsI Pe3yIbTaTOB 00yUEHUsI MOXKET MPOBOAUTHLCS B HECKOIBKO ITAIOB.
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