[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0

Vibopmauns 0 BnaANA¥FHICTEPCTBO HAYKH U BBICIIIETO 00
®WNO: MakapeHko Enexa HukonaesHa

LomkrocTg8ifigpaibHOE TOCYIAapCTBEHHOE OO IKETHO
[laTta nonnwcaHm?:jg. 7.2022 15:11:3?] P

YhmkanbHy BIFASOBARMSPOCTOBCKHI roc%ua CTBEHHbD
c098bc0c1041cb2a4cf926cf171d6715d99ab6ae00adc8e27b55cbete2dbd7c78

pazoBanus Poccuiickon denepanum
¢ 00pa30BaTEIbHOE YUPEIKICHHUE BBHICIIIETO

11 skoHoMuueckuit yausepcuteT (PUHX)»

PabGouas nporpam

YTBEPX/JIAIO

Hupexrop MHCTHTYTa MarucTparypsl

NBanosa E.A.
«22» ¢espans 2022 T.

Ma JUCHHUIIJINHBI

MaTteMaTH4YeCKHE METOAbI aHAJIN3a 00JILIIUX JAHHBIX

Hampasnenue 09.04.03 [Ipuknagnas nadpopmarrka

Marucrepckas mporpaMmma

09.04.03.03 MammnaHOE 00ydeHHUE

Jlnst nHaGopa

Y TEXHOJIOTHU OOJIBIINX JaHHBIX

2022 rona

Ksamuduxanms

MAarucTp



Kadenpa OdynnameHTanbHON U MPUKIATHON MaTEMATUKU

CocraBuresmn padoyeil IPOrpaMMbi:

K.(b.-M.H., noueHT boraues Tapac BukrtopoBuy



COJAEPKAHUE

I. Heny 1 321241 OCBOCHMSI IUCIIUTIIIIHDB «.....euveeteeasseessreanseessseesseessseasseessssasneessneasseeasnseneessnesneesnnsenseesns 4
II. MecTo AMCUUIUIMHBL B CTPYKTYPE 00Pa30BATEIBHOM MIPOTPAMMBI .....v.vveiiesrisieesreesresieesieesnessnesseesnens 4
III. TpeGoBaHMs K PE3YIBTATAM OCBOCHUS TUCIIATIITTHBL ....vvvesvveessiieessreesssseesssseessssesssssesssssesssssessssssssnsees 6
IV. ConepkaHue U CTPYKTYPA JUCIIHIIIIHBL ......eevviasrieseresreesineasseesssssseessessneessnsasneessssssnesssnssnnesssnsansee e 7
4.1. ConeprkaHue UCHMILTUHBL, CTPYKTYPUPOBAHHOE TTO TEMAM ....vveuvveernressreeseessreessneaseessnsssessnnesnes 7
4.2. [InaH BHEAYAUTOPHOU CAMOCTOATEIIEHOM PAOOTBL ... ceuvivviieesiiasrisieesreesesieesteese s sne s sieesreene s 8
4.3. CoEpIKAHUE YUCOHOTO MATCPHATIA .. uvveerssrresssreesssneesssessssseessssesssssesssssesssssesssssesssssessssesssssessnsnees 10
V. OOPA30BATEIIBHBIC TEXHOIOTHIH ......vevvesseesseasseseasseasseaseeasesssesseesseasseaseeaseassesseesbeasneaseeabeeneaseesreenneanes 12
V1. Y4eOHO-METOANYECKOE OOECIIEUEHME JUCIIHTIIIITHDL 1vvvvvvussseesseessssssnssssessesssssssnsssesssessssssnnnnreeesesessnns 12
6.1. OCHOBHAS JIATEPATYPA ..veuveinrieiueessreasesasreesseessseassesasssessesasreessesasseesseesaneeasesasneesneessneessesanneenneeanns 12
6.2. JIOTIONHUTEIBHAS JIATEPATYP@ 1. veeureenreessreeseessreessesasseesseessseessesasseesssesseessssansessssesnseessesansesssesnnes 13
SRR T NS00 (0107 ke (51009 (S 31 €12 17 & SO PSPPSR PR 13
6.4. [lepeueHb PECYPCOB CETH MIHTEPHET .......vviiviiiiriiiiiiii et 13
VII. MarepuaabHO-TEXHUUECKOE 00CCTICUCHUE TUCIIATIITITHB ..vveevvvveeisreeessreesssneessssesssssesssssessssnessseesnnns 13
VIII. Meroauveckue yka3aHus JUisi 00y4atOmUXCS 10 OCBOCHHUIO JTUCITUTIIIHBL ....vvevvvveeeireesireenneneans 14
IX. VAeOHAS KAPTA JTACIIATIITHHB ....vvveessvresssseessseesssssssssssessssssssssssssssesssssesssssesssssessssssssnssesssssesssssessnssesnnes 15
X. DOHT OLIEHOUHBIX CPEIICTB. ¢ utvtetutreesstreesstneesssreessseeessseeessssesssseessssesssssessassesassseessssesssssessnsseesnsnessnseeens 16
10.1. TTacioOpT GOHAA OIIEHOUHBIX CPEIICTB ..uvvvesrrresstreesstesesssesessseessssesssssesssssesssssessnssesssssssssssessnseessnes 16
10.2. BOTIPOCBHI JTST COOCCEIMOBAHMS ... .vesvveesveessreasteessressessasesssessseesssessssesssessssessessssesssessssesnsesssnesnnes 16
103, TIPAKTIIKYM ...ttt ettt ettt ettt ettt e st e st e s as e et e e he e et e e he e e s b e e e be e et e e emn e e beeesneenneennneenns 17

10.4. DK3aMEHAIUOHHBIC BOTIPOCHL F OMIICTBL. .....vveeiutreesstreesuteeesiteeessteeessseesssseesssseesssseesssneesssneessneesnes 20



|. HEJIM U 3AJJAYHUN OCBOEHUA JTUCIIUIIJTINHBI

[lenu oCBOCHHS TUCLUILINHBIL:
— (OPMHPOBAHUU Y CTYICHTOB CIIOCOOHOCTH NPUMEHATh MaTeMaTHYeCKHEe METOABl M MOJCNU IS
00paboTKM U aHaMM3a OOJBIIUX JAHHBIX MPU PEIICHUH MPOPECCUOHATBHBIX 33124

33.2[21‘-11/1 OCBOCHUA JUCIHUIIINHBI:
— Pa3BUTHUC Y o6yqa}oumxca YMCHHA BBI6I/IpaTB U INPpUMECHATh MAaTEMATUYCCKUE METOAbI JJIA PCIICHUSA
3aJa4 aHaJIu3a OOJIBIINX JaHHBIX.

Il. MECTO JUCIUILINHBI B CTPYKTYPE OBPA3OBATEJBHOM ITPOT'PAMMBI

JluctumiimHa ~ OTHOCHTCS K MOJYJIO 00SI3aTeNbHBIX — MPO(EeCCHOHANBHBIX — JUCIHILTAH
00s13aTenbHON YacTu 00pa30BaTENIbHOMN MPOTrPaMMBbl.

Jlist u3ydeHusl JaHHOW AMCIMILIMHBI HEOOXOIUMBI 3HAHUS, YMEHUS W HABBIKH, (OPMUPYEMBIC
MPeIIIECTBYIOIUMU dJIEMEHTaMH 00pa30BaTeIbHON MPOrPaMMBI:

HaumenoBanue
JUCLUIUIMHBI (MOZYJIf), Tpebyemble 3HaHUS, yMEHUS, HABBIKU
MIPAKTUKH
MeTobl MallIMHHOTO 3nanus:
o0y4YeHHS — 3HaeT KJIacChl METO/I0B U AJITOPUTMOB MALIMHHOTO 00y4EHUSI.

— 3HaeT BO3MOXXHOCTH COBPEMEHHBIX HWHCTPYMEHTAJIBHBIX CPEICTB U
CHUCTEM MIPOTrpaMMUPOBAHUS ISl pEUICHUS 3a/1a4 MAIIMHHOTO O0y4YeHUS.

— 3HaeT (yHKIUMOHATBHOCTh COBPEMEHHBIX MHCTPYMEHTAIBHBIX CPEICTB
U CHCTEM MPOTrpaMMHUPOBAHUS B OOJACTH CO3JaHHUS MOJEIEH W METOAOB
MalIUHHOTO O0Yy4EeHHUS.

Ymenus:

— VYMeer cTaBUTh 3a/ladydl M aJalTUPOBATh METOJAbI U AJITOPUTMBI
MAIIMHHOTO O0y4YeHUSI.

— VYMeer mpoBOAUTH CPABHUTEIBHBIM aHAIU3 W OCYIIECTBIISTH BBHIOOD
WHCTPYMEHTAIIBHBIX CPEJICTB JUIsl pEUICHHUs 3a/1a4 MAITUHHOTO OOYy4EHHS.

— VYMeeT NpUMEHSATh COBPEMEHHBIE HWHCTPYMEHTAJbHBIE CpPEJICTBA U
CHUCTEMBI MPOTPAMMHUPOBAHUS JJIA Pa3pabOTKH HOBBIX METOJIOB M MOJENEH
MAIIMHHOTO O0y4YeHUSI.

CoBpemeHHbIe Tpo0sIeMbl | 3nanus:

Y METOJIbI TTPHUKIIATHOM — COBpPEMEHHOTO COCTOSTHHSI U TeHJICHIINH HAYYHO-TEXHUYECKOTO PAa3BUTHS
UHPOPMATUKU MH(POPMALIMOHHOTO 00IIECTBA;

— HanpaBneHnii COBpEMEHHBIX UCCIIEIOBAHUIN U aHATUTHYECKUE
MHCTPYMEHTHI B IPUKJIATHON HH(POPMATHKE;

— OCHOBHBIX TEHACHIIMU U IPOTHO32 HAYYHO-TEXHUYECKOTO Pa3BUTHS B
o0acTi HH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH.

— COBpEeMEHHBIX METOJIOB U CPEACTB MHPOPMATUKHU ISl PEIICHUS
NPUKIIAJIHBIX 33/1a4;

— Hayunsie ppoHTHpPBI B 0077aCTH KOMITBIOTEPHBIX HAYK: ITOCIIETHUE
JOCTH>KEHUS], COBPEMEHHBIE BBI30BBI U OTKPBIThIE BOIIPOCHI.

— 3Haet cojepxanue, O0BEKTH U CyOBEKTHI HH(POPMAITMOHHOTO OOIIECTBA U
U(pPOBON IKOHOMUKH, KpUTEpUU FPPEKTUBHOCTH (YHKIIMOHUPOBAHUS
MH(OPMaLIMOHHOTO 00IIECTBa, TEOPETUUECKHE MTPOOIEeMbl HHPOPMATHKH,
HCKYCCTBEHHOT'O MHTEJJIEKTa, COBPEMEHHbIE METO/IbI, CPEJICTBA, CTAHIAPTHI
WHQPOPMATHKH IJIs1 PEIICHUS TIPUKITIATHBIX 33]1a9 PA3IUYHBIX KIIaCCOB;
NPaBOBbIE, SKOHOMUYECKHE, COIIMATILHBIE U ICUXOJOTHUECKUE aCTIEKThI
MHPOPMATH3AIUH IEITETLHOCTH OPTraHU3allMOHHO-9KOHOMHUYECKUX CHCTEM.
— 3HaeT COCTaB COBPEMEHHBIX METOOB U CPEJICTB MH(DOPMATHKH,




Haumenosanue
JTUCIUATITAHBI (MOTYJIs), TpeOyembie 3HAHUS, YMEHUS, HABBIKH
MIPAKTUKU

HepeaoBble METOAbl HCKYCCTBEHHOIO MHTEIUIEKTA AJIs peleHus 3a/1a4
npoeCCHOHATBLHOMN 1eATEIbHOCTH.

Ymenusa:

— AHanM3upoBaTh 0COOCHHOCTH M COCTOSIHHE COBPEMEHHOTO
MH(GOPMALIMOHHOTO OOLECTBA U IyTH €r0 pa3BUTHS.

— AHaNM3UPOBATh BO3MOKHOCTH U BBIOMPATh COBPEMEHHbIE METOBI U
cpeAcTBa MHPOPMATUKHU AJIS PELIEHUS PUKIAIHBIX 3a]1a4.

— YMeeT npuMEHSTh MPU PEUICHNH 33124 MPO(hecCHOHAIBHON
JESTEIbHOCTH KPUTEPUH YPHEKTUBHOCTH (PYHKIIMOHUPOBAHUS
MH(POPMALIMOHHOTO 0011ecTBa U HU(POBOM IKOHOMHKH; CTPYKTYPY
MHTEJUIEKTYaJIbHOI0 KaluTana, METO/Ibl OLIEHKH 3 (HEKTUBHOCTH.

— YMeeT npoBOIUTH aHAINU3 COBPEMEHHBIX METO/IOB U CPEJICTB
MH(POPMATUKU U UCKYCCTBEHHOT'O MHTEJUIEKTA JIJIsl pEILCHUs] TPUKJIAHBIX
3aj1a4 pa3IMYHBIX KJIACCOB.

Haevixu:

— IlpumMeHeHns: aHATUTUYECKUX HHCTPYMEHTOB U METOAOB ISt
UCCJIEIOBAaHMSI COBPEMEHHOI'O COCTOSTHUS U TeHCHLIUI Hay4HO-
TEXHHYECKOTO Pa3BUTHS HHPOPMAIIIOHHOTO OOIIECTRA.

— O0600111eHNs pe3yabTaTOB MPOBEJCHHOIO aHAIN3a U UCCIIeI0OBAHUS.

3HaHUs, YMEHHSI U HaBBIKH, (pOpMHUpyEeMble JaHHON AMCUUIUIMHON, MOTPEOYIOTCS MPU OCBOCHUU

CJIEIYIOILIUX 3JIEMEHTOB 00pa30BaTEIbHON MPOTPAMMBI:

— TexHomoruu a"Hanau3a OOJIBIINX JAHHBIX,

— WuTennexryanbHble TeOMH(OPMALIMOHHBIE CUCTEMBI;

— CucreMbl aHATUTHKU OOJIBIINX JAHHBIX;
MaTteMaTH4eCcKre METOIbI U MOJICIIH TTOJACPKKH MPUHSITHS PEIICHUIH;
Heiiponusie cetu u rirybokoe o0yueHue;
MIPOU3BOJCTBEHHAS MTPAKTUKA, TIPOEKTHO-TEXHOJIOTUUECKAsI PAKTHKA;
MIPOU3BOJICTBEHHAS MMPAKTUKA, TIPEATUTIIIOMHAS TIPAKTHKA.



I11. TPEBOBAHUA K PE3YJIBbTATAM OCBOEHUSA JUCIIUAIIJIMHBI

OcBoenne JUCHUIIIMHBI HAIIPABJICHO HaA (bOpMI/IpOBaHI/IC CICOYIOOIUX KOMHGTCHHI/Iﬁ B COOTBCTCTBHHU C 06p330BaT€HBHOfI nporpaMMoﬁ:

Hepeqeﬂb IJIAHUPYEMBIX PE3YyJAbTATOB oﬁyqe}mﬂ mo JTMCIMIIJIMHE, COOTHECEHHBIX C HHAUKATOPaAMH JOCTUKCHU S KOMIIeTeH il

Komnerenims

I/IHI[I/IKaTOpI)I JOCTHUXKCHU A
KOMIICTCHIINU

Pe3ynbrarel 00yueHus

[TK-1. Cnocoben agantupoBarthb
U IPUMEHSTh METO/IBI U
AJITOPUTMBI MAIIMHHOTO
00yYeHUS IS peIICHHs
IMMPUKJIAAHBIX 3aaa4 B Pa3JIMYHBIX
HpPEJMETHBIX 00aCTIX

IIK-1.1. CraBuT 3aga4u 10 aganTamin
WJIU COBEPILICHCTBOBAHHUIO METO/IOB U
QITOPUTMOB JIJIsl PEIICHHS KOMILJIEKCa

3a/1a4 MpeJIMETHON 00J1acTH

3uanus:

— 3HaeT KJIaCChl METO/I0B M aJITOPUTMOB MAITUHHOTO O0Y4EHUSI.

— 3HaeT MaTeMaTU4YecKHe MOJIENIU, METO/Ibl U aJITOPUTMBI 17151 00paboTKH U
aHanu3a OOJIBIINX JJAHHBIX.
Ymenua:

— YMeeT CTaBHTh 33/1a49H U aJalTHPOBATH METOBI M aJITOPUTMBI MAITUHHOTO
o0y4eHwUs.

— VYMeer BBIOUPATh U IPUMEHATH MAaTEMATHUECKHUE MOJIEIH, METOIbI U
QITOPUTMBI JUIS PEIICHUs MPUKIAIHBIX 3a7a4 aHAINU3a OONBIINX JaHHBIX.

[IK-3. CnocobeH pykoBOAUTH
IIPOEKTaMU CO CTOPOHBI
3aKa34MKa [0 CO3/IaHHUIO,
MOJEPKKE U UCTIOIb30BaHUIO
CUCTEMBI UICKYCCTBEHHOI'O
MHTEIIJIEKTA HA OCHOBE
HEWPOCETEBBIX MOJIENIEH U
METO/I0B

[1K-3.1. PykoBOAUT NpoeKTamMu 1o

pa3pa60TI<e, CHUCTCM UCKYCCTBEHHOI'O

VHTEJUIEKTa Ha OCHOBE MOJIENEH
r11yOOKMX HEMPOHHBIX ceTel u
HEUEeTKNX MOJeJIE 1 METOIOB CO
CTOPOHBI 3aKa3unKa

3uanus:

— 3HaeT NPUHIUIBI HOCTPOEHUS MOJIeTeH MTyOOKHX HEHPOHHBIX ceTel U
rI1yOOKOIro MalllMHHOTO O0yYEeHUSI.

— 3HaeT NoAXOoAbl K IPUMEHEHUIO MOJIETIEN Ha OCHOBE HEUYETKOM JIOTHKH B
CUCTEMaX UCKYCCTBEHHOI'O MHTEIUIEKTA.

Ymenus:

— YMeeT pyKOBOAUTH BBIIIOJHEHUEM KOJIJIEKTUBHOU IIPOEKTHOM ACATEIBHOCTH
JUTSL CO3IaHMS, IOAJEPKKU U UCIIOJIB30BAHUS CUCTEM UCKYCCTBEHHOIO
MHTEJJIEKTa Ha OCHOBE MOJIeliel TITyOOKHUX HEUPOHHBIX CETeM U HEYeTKUX
MOZEJIEH U METOOB.




IV. COAEP)KAHUE U CTPYKTYPA JUCHHUIIJIMHBI

Tpyno€MKOCTh AUCITUIUIMHBI COCTABISAET 7 3a4€THBIX eAMHMIL, 252 yaca,

B ToM uyuciie 1 3auérnag eqununia, 36 4acoB Ha DK3aMeH

dopMa MPOMEKYTOUHON aTTECTALUN: K3aMEH

4.1. Conep:kanue JUCHUILIMHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM

Buser yaeOHO# pabOTH U MX TPYIOEMKOCTD, YaChI

£ | (B TOM YHCIE C UCIOJIb30BAaHHEM OHJIAWH-KYpPCOB)
Ne 3 Haumenosanus
TeMBI TUCITUTUIMHEI S KonTakTHas pabora CaMocCTOs-
n/m 3 OIICHOYHBIX CPE/ICTB
O [Ipaktuueckue |Jlabopatopubsie| TEAbHAS
Jlekiun 6
3aHATUS 3aHATHUS pabota
Moayans 1. MaTeMaTuyecKue MeTOIbI MAIIIMHHOTO 00YY€eHHUS VIS AHATIU3A 00JILIINX JAHHBIX
. . PaboTa Ha MPAKTUYECKUX 3aHATHIX
1 |Merpuueckue anroputmsl. baiiecoBckuit HOIX0a K 00yUEeHHIO 2 4 4 - 16 P
(Bompock [t cobeceT0BaHms ),
. Pabora Ha MpakTUYECKUX 3aHITHIX
2 |JluneiiHsie anroput™el Kiaccudurarui. MeTo ] OIOPHBIX BEKTOPOB 2 4 4 - 16 P
(Borpock! [t coOeceToBaHMs );
3 MeTo/1bI BOCCTaHOBIIEHUS perpeccuu. Jlornueckue MeToabl 2 4 4 16 Pabora Ha MpaKTUYECKUX 3aHATUAX
kiaccupukaui. KoMImosumm airopuTMoB (Borpock! i cobeceT0BaHMs );
4 PamxupoBaHue u peKkoMeHaTeIbHbIE CUCTEMBI. TeMaTndeckoe 2 6 6 16 Pabora Ha MpakTUYECKUX 3aHITHIX

MOACIMPOBAHUE. KnaCTepmaum.

(Borpock! Jyis cobece1I0BaHus);




Monayab 2. UckyccTBeHHbIe HEHPOHHBIE CeTH

5 |BBeneHue B HEHPOHHBIE CETH 2 2 2 - 12 [MpakTukym
6 | VCcKyCCTBEHHBIE HEHPOHHEIE CETH 2 2 2 - 12 [TpakTuKym
7 | ORHOCIOMHBIC ¥ MHOTOCIIOIHBIE MEePLENTPOHBI 2 2 2 - 12 [IpakTukym
8 | Ceru Ha oCHOBE paaMalbHBIX 0a3UCHBIX (YHKIMIA. 2 2 2 12 [TpakTuKym
9 | AHasu3 riIaBHBIX KOMIIOHEHTOB 2 2 2 12 [IpakTukym
10 | Kaprs camooprauusannu Koxonena 2 2 2 12 [TpakTuKym
11 | HeitpoauHamudeckuie MOIEH 2 4 4 12 [IpakTukym
OK3aMeHallMOHHbIE
[IpomMexyTouHast arTecTamst (012 OUCYUNIUH C IK3AMEHOM) 2 - - - 36
BOTIPOCHI ¥ OWJICTHI
Hroro yacos 34 34 - 184
4.2. TlnaH BHeayIUTOPHO# CAMOCTOSITEIbHOI PaGoThI
o
Ne & Cpoxku 3arpatsl VYuebHo-
0 /;] TeMbI TUCIUTUTHHEL g Bu camocTosATeTHOM paboThI BBINIOJIHEHUS | BPEMEHH | METOAMYECKOe
3 (mem.) (wacer) obecrieueHne
Monyas 1. MaTemaTH4ecKue MeTOIbl MAIIIMHHOTO 00YYeHMsI IJIsl aHAJIH3A 00JIbIINX JAHHBIX
— mpopaboTKa M IOBTOPEHUE MaTepraa
1 |Merpuueckue anroputMsl. BailecoBCKuii OAX0M K 00YUEHHIO 2 JISKIIMOHHBIX 3aHSATHUH; 1-2 16 [1]-[3]
— MOJATOTOBKA K TPAKTHYECKUM 3aHITHAM
— mpopaboTKa ¥ TOBTOPEHHE MaTepraa
2 | JIuneiinbie anropuT™e! Kiaccupukanuu. MeTo | ONIOPHEIX BEKTOPOB 2 JIEKIIMOHHBIX 3aHITHIA; 3-4 16 [1]-[3]
— MOJArOTOBKA K MPAKTHYCCKUM 3aHITUAM
— TpopaboTKa U MOBTOPEHHE MaTepHaa
MeTo/BI BOCCTaHOBJIEHUS perpeccuu. JIoruuecKnue METOIBI 5
3 2 JIEKIIMOHHBIX 3aHSTHH; 5-6 16 [1]-[3]
knaccudukanyuy. KoMno3uuuu airopuTMoB
— MOJATrOTOBKA K MPAKTHYCCKUM 3aHITHAM
— TpopaboTKa U MOBTOPEHHE MaTepHaa
4 | PamKMpOBaKHe 1 peKOMeHATENbHbIE cHCTeMbI. TemaTnueckoe 2 JICKIIMOHHBIX 3aHSITHH; 7-10 16 [1]-[3]
Mogenupoanue. Kiiacrepuzanpus. — MOJArOTOBKA K MPAKTHYCCKUM 3aHITHAM
— TIOATOTOBKA K KOHTPOJIbHOU padoTe Nel




Monayab 2. UckyccTBeHHbIe HEHPOHHBIE CeTH

BBenenue B HEipOHHbBIE CETH

2

npopa60TKa 1 MIOBTOPCHUEC MaTCpHaia
JICKIIMOHHBIX 3aHﬂTHfI;
BBIINIOJIHCHUE IPAKTUKYMa

11

12

[1]-[3]

I/ICKyCCTBeHHLIe HeI7IpOHHI>Ie CCTH

npopa60TKa 1 MIOBTOPCHUEC MaTCpHUaia
JICKITMOHHBIX BaHHTI/Iﬁ;
BBIINIOJIHCHUE IPAKTUKYMa

12

12

[1]-[3]

OpnHOCIOWHBIE U MHOTOCTIOHHBIE TIEPIETITPOHBI

npopa60TKa 1 MIOBTOPCHUEC MaTCpHUaia
JICKIIMOHHBIX SaHflTI/Iﬁ;
BBITIOJIHCHUEC IIPAKTUKYyMa

13

12

[1]-[3]

CeTH Ha OCHOBE paguajIbHBIX 0a3UCHBIX (QYHKIHH.

npopaboTKa U IOBTOPEHUE MaTepHraia
JIEKLIMOHHBIX 3aHITUH;
BBITIOJTHEHNE TIPaKTUKyMa

14

12

[1]-[3]

AmHajun3 TI1aBHBIX KOMIIOHESHTOB

npopaboTKa U IOBTOPEHUE MaTepHala
JIEKLIMOHHBIX 3aHITUH;
BBITIOJTHEHNE TIPaKTUKyMa

15

12

[1]-[3]

10

KapTBI CaMOOpraHru3anun Koxonena

nmpopaboTKa U MOBTOPEHUE MaTepHala
JICKITHOHHBIX 3aHSATHIA;
BBINIOJIHEHUE MPAKTUKYMa

16

12

[1]-[3]

11

Heilipoagunamuueckue Moaenu

nmpopaboTKa U TOBTOPEHUE MaTepHala
JICKITMOHHBIX 3aHSATHIA;
BBINIOJIHEHUE MTPAKTUKyMa

17-18

12

[1]-[3]

IMoaroTroBka K 3K3aMeHY (0151 OUCYUNTUH C IK3AMEHOM)

36

[1]-[3]

O0mas Tpy10éMKOCTh CAMOCTOATEIbLHON Pa0OTHI N0 JUCHUILINHE

184




4.3. Coneprxkanue y4eOHOr0 MaTepuajia

Moayasb 1 «MaTteMaTHYeCKHe METOIbI MAIIMHHOTO 00YUYeHHsI JIsl AHAJIN3a 00JIbIINX JAHHBIX»

HazBanue paznena Coneprxanue pasuena

O0600muiennsIii anroput™. [IpuMeps! yacTHBIX
aNropuTMOB. MeTo1 OIMMKalIIuX COCeeH.
Meron okna Ilap3ena. Ilonsitue BoicTyna
00BeKTa. AJITOPUTM 0TOOpPA ITATOHOB.
[Tpokinsatue pazmepHocTy. BbIOOp METpUKH.
[Tpumenenue popmyna baiieca k 3agaue
MamuHHOro 00y4yenus. [loctpoenue
pUOJIMKEHHOW TUIOTHOCTH PACHIPEACTICHHUS:
Mertpuueckue anroputmsl. baiiecoBckuii OJIHOMEPHBIN clTydaid (AUCKPETHOE, KyCOYHO-
MOJIX0/1 K O0YUCHHIO MIOCTOSIHHOE, TIPUOIMKEHUE ¢ TIOMOIIBIO SI/Ipa,
npuOIKEeHNEe HOPMAIBHBIM 3aKOHOM
pacripe/ie/ieHus), MHOTOMEPHBIN ClTydaii
(HamBHBIN OaliecOBCKUI KiaccUpUKaTOp,
npUOIMHKEHUE ¢ TIOMOIIBIO SIIpa, MHOTOMEPHOE
HOpMaJIbHOE pacrpeencHue). Jloructuueckas
perpeccusi. bunapuzarus npusHakoB. CKOPUHT.
Cwmecu pacripenenenuii. EM-anroputm
BOCCTaHOBJICHUS] CMECH.

O6mas ¢hopMyra TMHEHHOTO KiaccudukaTopa.
MeTox CTOXacTHYECKOTo rpareHTa. YacTHble
cnydan. O6ocnoBanue merona CI'. Beictyn o0bekTa
JIunelinpie aropyuTMBI KiacCU(pUKAIIIH. Ju1s tuHeHoro kinaccudukaropa. ROC u AUC.
Meto OnOpHBIX BEKTOPOB Crnyyan TUHEHHO pa3feMMON M Hepas3aeTuMOi
BbIOOpOK. JIBOolicTBeHHAas 3ajada. Tunbl 0ObHEKTOB.
Henmuneitnoe o6o06menne SVM. SVM-perpeccus.
L1 perynapuzanus

Meron HaMMEHBIINX KBaJApaToB. I'eoMeTprudecKuit
cmblici. Perynspusanus.

CunrynspHoe paznoxxenue. Henapamerpuueckas
perpeccus. [lonstue 3akonomepHocTH. Kpurepuit
KadecTBa 3akoHOMepHocTel. [lonck
3aKOHOMEPHOCTEH.

Komnosnuuu anropurmos AJTOpPUTMBI KJIACCU(HUKAIINK HA OCHOBE
JIOTHYECKHX 3aKOHOMepHOcTei. AdaBoost.
AnyBoost. I'paguenTHbIi OycTUHT. BArruHr 1
METO/] CITy4alHBIX MOJIPOCTPAHCTB

MeTo bl BOCCTaHOBIIEHUS PETPECCUMU.
Jlormueckue MeTobl KnaccuuKaIui.

Onenku kayecTBa. [10AX0bI K PEIICHUIO 33/1a4H:
MMOTOYEYHBIN, MOMAPHBIN, CIUCOYHBIN. JIaTEeHTHBIN
cemantnieckuit ananus (LSA). BepostHOCTHBIIM
LSA (PLSA). JlarentHoe pa3menienue Jupuxiie
(LDA). EM-anroputm. Meton K- cpennux.
DBSCAN

PaH)KI/IpOBaHI/Ie nu peKOMeHI[aTeJ'IBHI)IG
cucTeMbl. TeMaTnueckoe MOAEIIUPOBAHUE.
Knacrepuzanus.

Monayasb 2 «AckyccTBeHHbIE HElipOHHbIE CeTH»

1. BBenenue

buonoruueckre mNpeanoChUIKM BO3HUKHOBEHMSI HCKYCCTBEHHBIX HEHpOHHBIX cereil. CTpykTypa
geyoBeueckoro mosra. OpraHm3ais maMmsaTH B KOPE UYeTOBEYECKOTO Mo3ra. PuTMBI KojeOaHMit
OOJBIIUX HEWPOHHBIX aHcamOiel. buomormdecku mpaBaONoON0OHBIE MOAENTH HEUPOHOB. Mojenu




BHU3YaJIbHOI'O BOCITPUATHA.

2. cKkycCTBEHHBIE HEPOHHBIE CETH

Tunbl yHKIMI akTHBaIK HEHPOHOB. [IpeacTaBieHne HEWPOHHBIX CETEH ¢ TOMOIIBIO HAPABIEHHBIX
rpadoB. Apxurektypa cereil. CeTn mpsMOro pacrnpocTtpaHeHus. PekyppeHTHbie cetu. OOydeHue
HeHpoHHBIX cerell. OOydYeHHe, OCHOBAaHHOE Ha KOpPPEeKIuu omubok. OOydeHne Ha OCHOBE MMAMSTH.
O6yuenne Xe00a. MaTtemaTH4eCKHE MOJCIH MPEIOKEHHOTO XeO0oM MexaHu3Ma MOAM(PUKAIII
cuHantrueckoil cBsa3u. KonkypentHoe oOyuenue. OOyuenue bombiiMana. OOydeHHE C yYUTEIICM.
O6yuenue ¢ noakperuieaneM. OOydenne 0e3 yduTes.

3. OgHOCIOMHBIE U MHOTOCIIOMHBIE TIEPLENTPOHBI

OpnnocnolHblil neprentpon. O0yueHne nepuenTpoHa. Metoasl 0e3yClIOBHOM OonTUMU3AMK. MeToa
Hauckopermero cnycka. Merox Herorona. Meron [Maycca-HproToHa. B3aumocBs3p mepcentpoHa u
OaiiecoBckoro  kiaccudukaropa.  MHOTOCIOWHBIH  MEpPUENTPOH.  AJTOPUTM  OOpaTHOTO
pacnpocTtpaHeHusi owmmOKku. M3Bnedyenune mnpusHakoB. JIuHelHbll nuckpumuHant ®Pumepa. Ceru
CBEPTKH.

4. CeTu Ha OCHOBE paJHalIbHBIX 0a3UCHBIX (PYHKIIHIMA.

Teopema KoBepa o pazgenumoctu MHOXeCTB. Paznensromias crocoOHOCTh MOBEPXHOCTH. 3ajaya
unrepnossiuuu. Teopust perymspuzauuu. @Dynkuums ['puna. PemieHune 3agaum  peryispusaiuu.
Muoromepubie pyHknuu ['aycca. OOOOIIEHHBIE CeTH Ha OCHOBE PaJHANBHBIX OAa3UCHBIX (DYHKIIHA.
CaoiictBa annpokcumanuu ceteil RBF. CpaBuenue cereit RBF 1 MHOrOCIIOMHBIX IEpCEenTPOHOB.

5. AHaiu3 TIaBHBIX KOMIIOHEHTOB

AHanu3 TpU3HAKOB Ha OCHOBE camoopraHu3amuu. CTpykTypa aHajgu3a TJaBHBIX KOMITOHEHTOB.
[TpencraBnenne nanubix. CokpamieHue pasmepHoctd. @uinbtp Xe00a 1 BbIIeICHHS MaKCUMAaTbHBIX
COOCTBEHHBIX 3HAUCHH. AHAJIN3 TIIABHBIX KOMIIOHEHTOB Ha OCHOBE ITpaBmia Xeb0a.

6. Kaptel camoopranuzanuu Koxonena

Monenu otoOpaxenus npuszHakoB. Kaptel camoopranusanuu. [Iporiecchl KOHKYpEHIIMU, KOOTIepaiuu
u aJarnTanunu. BapI/IaHTI)I CaMOOPraHn3yromuxcsa KapT. AI{aHTI/IBHble TCH30PHbIC BEca.
CamMoopranusyronecss KapTbl Ui  CUMBOJBHBIX CTpoK. CaMoopraHusyrommecs KapThl C
ABOJIIOLIMOHHBIM 00ydeHueM. [lakeTsl mporpaMm, peanu3yoine caMoOpraHUu3YIOIIHeCs KapThl.

7. HeliponiHaMH4Y€CKHE MOJIETN

Junamuyeckue cucremsl. [IpoctpancTBo cocrossHui. Ycnosue JluBmnma. Teopema 0 quBepreHIuu.
YcTolunBocTh cocTosiHMIT paBHOBecus. Teopemsl JlsmyHoBa. I'mnmepOosinyeckue aTTpakTOPHI.
AnouTuBHasT M CBsi3aHHas HeWpoauHamuueckue mozaenu. Mogens Xondunga. Teopema Koona-
I'pocchepra.

Hepeqeﬂb TEM MPAKTUHICCKUX 3aHATHI

No KonnuectBo
Tema nIpakTUYECKOro 3aHATUs 4ACOR

Moayas 1. MaTemaTuyeckne MeTOAbl MAIIMHHOTO 00YUYEeHHUS JI AHAJIN3A 00/1bIINX JAHHBIX

1 |Merpuueckue anroputmsl. baliecoBckuii moaxoa Kk 00y4eHHIO

2 |JlunelHBIE aNTOPUTMBI Kilaccuukanuu. MeTos OIIOPHBIX BEKTOPOB

MeToap1 BOCCTAaHOBJICHHS perpeccuu. JIornaeckue MeTo bl
knaccudukanuu. Kommnosumuu aaropurMoB

PanxxnpoBaHue U peKOMEHAATENbHBIE CUCTEMBI. TeMaTnyecKkoe
MozenupoBanue. Kiacrepuszanus.




No KonuuaectBo
a/ Tema nIpakTUYeCKOro 3aHATUs HACOB
Monayas 2. UckyccTBeHHbIE HEIPOHHBIE CETH
5 |BBezneHue B HEHipOHHBIE CETU 2
6 |HckyccTBeHHBIC HEHPOHHBIC CETH 2
7 |OnHOCIIOMHBIE 1 MHOT'OCJIOMHBIE MTEPLIENTPOHbI 2
8 |Ceru Ha OCHOBE paJUAIbHBIX 0Aa3UCHBIX ()YHKITHIA. 2
9 | AHanu3 riaBHBIX KOMIIOHEHTOB 2
10 |Kapts! camoopranuzanuu Koxonena 2
11 |Hei#ipoauHamMuueckue MOJENH 4
Bcero yacos 34

V. OBPA3OBATEJ/IBHBIE TEXHOJIOT'UA

Hapsiny ¢ TpaauimoHHBIMU 00pa30BaTebHBIMU TEXHOJIOTUAMU, JUISI Peau3aliil JUCIUILTUHBI
OyIyT WCIOJIb30BAThCS TEXHOJOTUHU JJIEKTPOHHOTO OOYYEHHWsS M JTMCTAHIIMOHHBIC OOpa30BaTEIbHBIC
TEXHOJIOTUI B D3JEKTPOHHON HHQOpPMAIMOHHO-00pa3oBarenbHON cpene HOxHoro QenepaibHOro
VHUBEPCUTETA.

JucuunimHa MOXeT ObITh pealn30BaHa C HCIOJB30BAHHEM OJJIEKTPOHHOTO OOy4YeHUS H
JTUCTAaHIIMOHHBIX oOpa3zoBatenbHbIx TexHodoru (D0 u JIOT) B OUOC VYHuuBepcurera, BKIHOYas
cucremy anekrponHoro odyuenus UKTUD (Ims.sfedu.ru). AynutopHbie 3aHatus u Apyrue (HopMbl
KOHTaKTHOM paboOThl OOYYarOIIMXCS C TPENoJaBarejIeM MOTYT MPOBOAWTHCS C HCIOJIb30BAHUEM
mwiargopm Microsoft Teams, Cisco, Skype, Google Classroom, Zoom u ap., 4TO MO3BOJIAET
oOecrieynTh OHJAMH ¥ OQIIaliH B3aMMOJCHCTBHE NpEnojaBaTels ¢ OOYYAarOIIMMHUCS B pPaMKax
JUCIUILTAHBI

OCHOBHBIMH METOJAMH TEKYIETO KOHTPOJIS SIBISIOTCS DJIEKTPOHHBIM YUET M KOHTPOJIb
y4eOHBIX JOCTUKEHHUM CTYACHTOB (MCIIOJIB30BaHUE CPENICTB CepPBHUCA OATTHHO-PEHTHHIOBOM CHCTEMBI;
BEJICHUE DJJICKTPOHHOTO JKypHAJa YCIIEBAGMOCTH, IPOBEJCHUE OJIIEKTPOHHOTO TECTUPOBAHUS U
MIPUMEHEHHE APYTUX CPEACTB KOHTPOJIS C UCTIOIb30BAHUEM CHCTEMBI DJIEKTPOHHOT'O 00yUeHUs).

V1. YYHEBHO-METOANYECKOE OBECIHEYEHUE JUCIUIIJINHBI

6.1. OcHoBHasl JuTEpaTypa

1. Kennexep, 1. Hayka o nanusix: 6a3oBsiit kype : [16+] / 1. Kennexep, b. Tupnu ; Hayu. pen.
3. Mamenpsipos ; niep. ¢ anri. M. benoronosckoro. — Mocksa : Anbnuna [Ta6numep, 2020. — 224 c. :
CXEM., TabJI. — Pexum JocTymna: 1o MOJINCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=598235

2. Tpodumoa E.A. HeilipoHHble ceTH B NpPUKIAJHOM 3KOHOMHKE : yueOHoe mocobue /
Tpodpumora E.A., Mazypor Bn.Jl., unés JI.B.. — ExarepunOypr : M3maTenbcTBO Y pallbcKOTo
yHuBepcureta, 2017. — 96 ¢. — ISBN 978-5-7996-2018-9. — Tekcr : 271eKTpOHHBIN // DNEKTPOHHO-
oubnmoreunas cucrema IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/106462.html

3. IlponyOnukoB, A. B. MaremMaTnueckue METOJbl pPACHO3HABaHUS O0pa3oB : yuyeOHOe
nocobue : [16+] / A. B. IIponyOonukoB. — OMck : OMCKHIi TOCy1apCTBeHHbIN yYHUBEpcUTET UM. O.M.
Hoctoesckoro, 2020. — 110 c. : wmn — Pexum pgocryma: mno mnoxamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=614061


https://biblioclub.ru/index.php?page=book&id=598235
http://www.iprbookshop.ru/106462.html
https://biblioclub.ru/index.php?page=book&id=614061

6.2. JlonoiHuTEIbHAS JIUTEPATypa

4. KpyrukoB B. H. Amnanmu3z nanseix / B.H. Kpyrukos; B.B. Memeukun - Kemeposo:
KemepoBckuit rOCyJ1apCTBEHHBIN YHUBEPCUTET, 2014. - 138 C.
http://biblioclub.ru/index.php?page=book&id=278426

5. banmun, K. B. Teopus BeposTHOCTEH W MareMarwueckas cTaTUcTHkKa : yueOHwmk / K. B.
banaun, B. H. bamuieikos, A. B. Pykocyes. — 3-e u3j., crep. — Mocksa : Jlamkos u K°, 2020. — 472 c.
: wi. — Pexxum noctyna: nmo nmoanucke. — URL: https://biblioclub.ru/index.php?page=book&id=573173

6.3. Ilepuoguyeckue U3IaHUA

— |EEE Spectrum https://spectrum.ieee.org/
— Hayunsiit xxypraan «MammaHOE 00ydeHue U aHanu3 JaHHbIX» http://jmlda.org/ru/journal

6.4. Ilepeuennb pecypcoB cetu HTepHeT

— DBC IPR Books http://www.iprbookshop.ru/

— OBC «YHuBepcuterckas oudaunoreka onnaita» http://biblioclub.ru.

— Oo6pa3soBarenbHas mwiardopma HOpaiit https://urait.ru/

— IBM Academic Initiative http://ictis.sfedu.ru/ibm_academic_initiative/ (yueGHbie
MaTepHabl)

— http://github.com/

— http://habr.com/

— http://www.kdnuggets.com/

— Python, Cro6oanoe ITO, https://www.python.org/

— https://www.jetbrains.com/pycharm/

Vil. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUME JUCHUIIJIMHBI

[Ipu peanu3anuy JWUCHUILIMHBI HCIIONB3YIOTCS CIEAYIOIMIME IMOMENIeHHs, 000pyIOBaHUE U
pOrpaMMHOE 00eCTIeueHHE:

Jlabopamopus mawiunHo2o 00yueHus U mexHoaI02Utl 60IbUUX OAHHBIX

[lepconanbubie KOMMbIOTEPHI (8 1IT.), mpoekTop, 3kpaH. Windows 10, Microsoft Office 365,
Adobe Acrobat Reader (becrmarnoe nponpuerapuoe I10, https://acrobat.adobe.com/ru/ru/acrobat/pdf-
reader/volume-distribution.html), Google Chrome (CBobGoxHOE I10,
https://google.com/chrome/browser/), Mozilla  Firefox, bBecmutarnoe I10 (GNU  GPL),
https://firefox.com/, Foxit (becrmatnoe npomnpuerapaoe 10, https://www.foxitsoftware.com/ru/), i2
Analyst’s Notebook (becnuatnas JULEH3US Ui o0Opa3oBaTeNbHbIX nenen),
https://developer.ibm.com/academic/), Notepad++, becrutatioe IIO (GNU GPL 2), https://notepad-
plus-plus.org/, Total Commander 7.x , WinRAR, XAMPP, Bbecmiarnoe I1O (GNU GPL),
http://www.apachefriends.org/en/xampp.html, Team Foundation Server 2015, Visual Studio 2015,
Android Studio, Onepanmonnas cucrema Ha 0aze Linux; Oduchsiii naker Open Office, akTyanbHble
Bepcun OpaysepoB Google Chrome (Co6oanoe ITO, https://google.com/chrome/browser/), Mozilla
Firefox, becrmatnoe I1O (GNU GPL), https://firefox.com/, Edge, Safari ¢ mogaepxkoii mpotokosia
WebRTC, PyCharm 2017.1.2 https://www.jetbrains.com/pycharm/  CsoGoanoe  TIO,
https://www.python.org/, Evolus Pencil, CBo6oanoe ITO (GNU GPL 2), https://pencil.evolus.vn/


http://biblioclub.ru/index.php?page=book&id=278426
https://biblioclub.ru/index.php?page=book&id=573173
https://spectrum.ieee.org/
https://spectrum.ieee.org/
http://biblioclub.ru/
https://urait.ru/
http://ictis.sfedu.ru/ibm_academic_initiative/
https://www.python.org/
https://www.jetbrains.com/pycharm/
https://acrobat/
https://google/
https://firefox/
https://www/
https://developer/
https://notepad/
http://www/
https://www.jetbrains.com/pycharm/
https://www.python.org/б
https://pencil.evolus.vn/

VIiIl. METOAUYECKHUE YKA3ZAHUSA 1JIS1 OBYUYAIOIIUXCA
1O OCBOEHUIO JUCHUIIJIMHBI

JucuumivHa BKJIIOYaeT B ce0s  JICKIMOHHBIE U IPAKTHUYECKUE 3aHATHS, a TakkKe
CaMOCTOSITENIbHYIO PA0OTy 00y4JaroLIUXCs.

Opranm3zanus ~ 0o0pa3oBaTeNBbHOrO  MHpolecca MO  JAUCHUIUIMHE — OCYIIECTBIAETCS  C
HCIOJIb30BAHUEM CUCTEMBI 3JIEKTPOHHOTO O0YUYCHMS.

Bce nexuumoHHBIE 3aHATHSA NPOBOIATCS C BH3yaln3auuedl yueOHOro Mmartepuana B (opme
IIpe3eHTalMH JEKIIMOHHOTO MaTepuaa, KOTOpble JOCTYIHBI B CHCTEME JIEKTPOHHOTO 00yUYEeHMSL.

JlekIMOHHAsE YacTh Kypca BKJIIOYACT CIIEAYIONIME KOMIIOHEHTHI CHCTEMBbl 3HAHHHA yueOHOI
JMCLUIUIMHBL: TOHATUHHBIN anmnapart (Te3aypyc Kypca), TeOpeTHUECKUE YTBEPKICHUS, Pa3bsICHEHUS U
KOMMEHTAapUU; MEXIUCUUIUIMHAPHBIE TOYKM 3PEHUS; OINMCAHHWE pPacCMaTPUBAEMBIX DPa3/eiioB;
PETPOCHEKTUBHBIN U MEPCHEKTUBHBIN B3IJIAAbI HA U3y4aeMyl0 POOIEeMaTHKY.

[lpakTuyeckue 3aHATHSA 1O BCEM MOJYJSIM JUCHUIUIMHBI TpPeOYIOT MpenBapUTEIbHOM
TEOPETUYECKON MOATOTOBKU I10 COOTBETCTBYIOIIMM TeMaM: MpopaboTKa JEKIMOHHOIO MaTepuana,
03HaKOMJIEHUE U U3yYEHHUE OTAEIbHBIX UICTOYHUKOB OCHOBHOM U JIOIIOJHUTEIBHOMN JIUTEPATYPHI.

JlekunoHHbBIE U MTPAKTUYECKHUE 3aHATHS MOTYT IIPOBOJUTHCS C IPUMEHEHHEM JTUCTAaHIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTHI ¢ wucnojib3oBaHueM ruiardgopm Microsoft Teams, Cisco, Moodle
(BigBlueButton) u ap.

[IpoBeneHNE JIEKIIMOHHBIX M MPAKTUYECKUX 3aHITHH OCYLIECTBISIETCS C IOCTAaHOBKOM
POOJEMHBIX BOINPOCOB, JONMYCKAIOIIUX BO3HUKHOBEHHME IMCKYCCHM, YTO MpEAIoJjiaraeT akTHUBHOE
BKJIIOYCHHE CTY/IEHTOB B 00pa30BaTeNbHBIN MPOIIECC.

B opranmzanum mnporecca 0O0y4eHHUs HCHOJBb3YIOTCA KakK TPaJUIMOHHbBIE, XapaKTEepHbIE
JEKIMOHHO-CEeMUHAPCKOH  ¢opme  0oOydeHus, Tak M  HHHOBALMOHHBICE (MHTEPAKTHUBHBIC,
MMUTALMOHHBIE, IPOEKTHBIE) TEXHOIOTUH.

Hcnonp3yemble TEXHOIOIMH 00€CIIEYNBAIOT:

— (opMupoBaHHE KOMIETEHIUI, OCO3HAHHOE YCBOEHHE 3HaHUM, KauyeCTBEHHOE OCBOCHUE
YMEHUI UX NMPUMEHATh U (OPMHUPOBAHNE 3aMHTEPECOBAHHOIO OTHOILEHHS K M3y4yaeMbIM O0OBEKTaM B
€/IMHCTBE;

— IPOYKTUBHOCTb [103HABATEIbHOMN 1E€ATEIIbHOCTH, HAYYHBIN OUCK, CO3/1aHHE CYyOBEKTUBHO U
O0OBEKTHBHO HOBBIX 3HAHWH HIIH IPYTUX MPOIYKTOB;

— OpHEHTAlMI0 Ha CTYAEHTOB, CTHUMYJIMPOBAaHHUE MX AaKTUBHOCTH, CaMOCTOSTEJIBHOCTH,
WHULMATUBBI U OTBETCTBEHHOCTH;

— KOHTEKCTHBI XapakTep OOyueHHs, TO €CThb NPUBA3KY K pPEIbHBIM MpPO(decCHOHATbHBIM
3a/a4aM;

— BOBJICUEHHOCTb CTYJIEHTOB B BBINOJHAEMYIO JAEATEIbHOCTb, BO3MOXXHOCTb IPOSIBUTH U
Pa3BUTh CBOM MHTEIUIEKTYaJIbHbIN, TBOPYECKHUN, TUYHOCTHBIH, 1EJIOBOM OTEHIIMAIL.

CamocrosTenbHas paboTa HalpaBieHa Ha IOBBIIIEHHWE KauecTBa OOyueHHs, yriyOJeHue u
3aKperjieHue 3HaHWM CTyJIeHTa, pa3BUTHE AHAJIWTUYECKUX HABBIKOB MO MpoOieMaThke y4eOHOM
JIUCLUIUIMHBI, aKTUBH3AlMIO Y4e€OHO-TIO3HABATENIbHOW JESITEIbHOCTH CTYJIEHTOB M CHUXKEHUE
ayJIUTOPHOW Harpy3KHu.

MaxkcumanabHOe KOJIMYEeCTBO OANJIOB MO KaXJIOMY BUAY KOHTPOJIbHBIX MEPONPUATHI YKa3aHO B
y4eOHON KapTe TUCIUTIIINHBL.



IX. YHEBHASA KAPTA JUCHUIIJIMHBI

Kypc 1, cemectp 2, ounasi popma o0yueHust

No
/i

Buibl KOHTPOJIBHBIX MEPOIIPUATHIA
(HanMeHOBaHUS OTICHOYHBIX CPEJICTB)

KomnuectBo 6amioB

Texyuuit PyGesxHbrii
KOHTPOJIb KOHTPOJITb

Moayas 1. MaTeMaTuyecKkue MeTOAbI MAIIMHHOIO 00Y4eHHsI JIJI1 AaHAJIN3a 00JIbIIUX JAHHBIX

Pabota Ha mpaKTHYECKHUX 3aHATHIX (BOTIPOCHI IS

! co0ecenoBanmys) 30 B
Monayas 2. UckyccTBeHHbIE HEIIPOHHBbIE CETH

2 |IIpaktukym 30 -

Bcero 60 =

BonycHbie Gams

He npeaycMoTpeHbl

IIpome:xxyTounas aTrecTanus
B opme 3Kk3amMeHa

40 0a10B

DK3aMEH CYMTACTCS CAAHHBIM TPH MOJTYYCHUHU HE
MeHee 22 0aioB, A JOMyCKa K SK3aMeHY
Heo0X0auMO HaOpaTh He MeHee 38 0asIoB 1Mo
CyMMe TeKyIIero U pyOeKHOT'O KOHTPOJIS.

OteHKa 1o AUCUUILTHHE BBICTABISETCS IO CyMMe
0aII0B 3a TEKYIIUI KOHTPOIIb, PYOEIKHBIH
KOHTPOJIb U 9K3aMeH:

85-100 0aj10B — OLIEHKA «OTINYHOY;
71-84 Ganna — OLlEHKa «XOPOIIIO»;

60—70 GanoB — oneHka
«YIIOBIIETBOPUTEILHOY;

MeHee 60 6aiIoB — OIeHKa
«HEYIOBJICTBOPHTEIHLHO




X. ®OHJI OHEHOYHBIX CPEACTB

10.1. MMacnopT (poHIa OLEHOUYHBIX CPEICTB

No Haumenoanue
WNHauKkaTop JOCTHKEHUS KOMIIETCHIIUH
n/m OLICHOYHOI'O CPENICTBA
[IK-1.1. CraBuT 3agauu no aganTaiuy Wid —  BOIIPOCHI JI4
1 |coBepiIEHCTBOBAaHMIO METOAOB U AITOPUTMOB ISl PELICHHUS cobece0BaHuS;
KOMILJIEKCa 3a/1a4 [IpeIMETHOI obacTu — IPaKTHKYM;
[1K-3.1. PykoBOAUT MpoeKTaMu 1o pa3paboTKe, CHCTEM —  BOIIPOCHI 1JId
UCKYCCTBEHHOI'O MHTEJIJIEKTa HA OCHOBE MoJieliell rTyOoKux cobecesi0BaHuS;
2 |HEHpPOHHBIX CeTel M HEUYETKUX MOJIENIel 1 METOI0B CO — IPaKTUKYM;
CTOPOHBI 3aKa34nKa — DK3aMCHALIMOHHBIE
BOTIPOCHI U OHJIETHI.

10.2. Bonpocsl 1Jis1 codece10BaHUsI

MO}IyJ’[b 1. MaremaTHuyeckue METOAbI MAIIMHHOI'O oﬁyqennﬂ AJIA aHAJIn3a 00JIbIINX JAHHbIX

1. OcHOBHBIE OIpeieNeHUs: MPEleACHT, oOyJaromas BeIOOpKA, MPU3HAKKH OOBEKTOB, BH/IBI
IPU3HAKOB, MaTpHUlla OOBEKTOB-NMIPU3HAKOB. MoJenb alropuTMoB, MeToJ OO0y4deHMs, (HyHKIMOHAI
KayecTBa aJIrOpUTMA.

2. BeposTHOCTHasi mOCTaHOBKa 3aja4yu oOydeHus. [IpyHIMD Makcumyma IpaBaoNoaoOus.
CBs13p MaKCHMHU3ALUY [IPABIONOI00M 1 MUHUMH3ALUHN SMIIHPUYECKOTO PHUCKa.

3. Ilpobnema mnepeoOyuenus u oOoOmaromas crnocodHocTh anroputMa. CocTosTeNbHbIC
METO/Ibl 00Y4YEeHHsI. DMIIUPUUECKHE OLIEHKU 000011atoniei criocoOHOCTH.

4. Be10op anropurMma Jyist BEpOATHOCTHON IOCTAaHOBKHU 3a7au. OYHKIMOHAI CPEHETO PHUCKA.

5. Merpuyeckue anroput™bl kiaccudukanuu. O600IIEeHHBI METPHUECKUI Ki1acCH(PHUKATOp.
Buasl 1 0cOOGHHOCTH YaCTHBIX CIIydaeB: METOJbl Onmkaiimero cocena, k Ommkalmmx coceznei,
B3BELIECHHBIX COCEEH, TAP3EHOBCKOTO OKHA ITOCTOSSHHOW U IIEPEMEHHOM IIUPUHBI.

6. Knnaccuduxkanust o0bekToB 1o 3HaueHuto orctyna. AnroputM STOLP or6opa 3TaqoHHBIX
00BeKTOB. BpIOOp METPUKH U IPOKIIATHE Pa3MEPHOCTH.

7. IlpuOnmkeHHOE BBIYMCICHUE IIJIOTHOCTH pacrpeneneHus. HauBHblil  OaliecoBcKuit
kinaccupukarop. OnHoMmepHBIM ciydail. MHoromepHslii ciydail. Cmecu pacnpenenenuil. EM-
aITOpUTM paszeneHus cMmecu. CMecu MHOTOMEPHBIX HOPMAJIBHBIX PaclpeieICHUN.

8. Jlumentnpie anroputMmbl kiaccudukanuu. Mogenr Mak Kammoka-Ilurrca, anroputm
CTOXaCTHYECKOI0 IpaJMeHTa JUIsi MUHUMH3alUuu (DyHKLIHMOHAJIAa CPEAHEr0 PHUCKAa. DBPUCTUKU IS
YIY4IIEHUS! CXOAUMOCTH U 000011ato11eii ClTOCOOHOCTH.

9. Jloructuueckas perpeccusi. ChydallHble BEIHYMHBI C OSKCIIOHEHTHBIM 3aKOHOM
pactipenenenus. Teopema o TMHEHHOCTH OailecoBckoro kiaccudukaropa (€ 10Ka3aTelIbCTBOM).

10. Meton omopubix BekTOpoB (SVM). Cnydail nuHeiHO pazaenumoit BbiOOpku. Cryuai
AuHeNHo Hepazaenumoi BeiOopku. Oynkius Jlarpanxka. Knaccudukanys o0beKTOB B 3aBUCUMOCTH
oT 3HavyeHui MHOXuTenei Jlarpamka. JIBoiictBenHas 3am1a4a. Ooydyenune SVM.

11. Kpusas ommbok u AUC. @opmyina Beruucinenuss AUC. [Ipumepsr.

12. AJroput™Mbl BOCCTaHOBJEHMsI  perpeccud. MeTol  HaWMEHBUIMX  KBaJpaToB.
Henapamerpuueckast perpeccus. MHoromepHas jauHeWHas perpeccus. Ilonxon ¢ ucnonb3oBaHueM
SVD-pasnoxxenus Matpuibl. [ pedHEeBas perpeccus. MeTos riaBHBIX KoMIoHeHT PCA.

13. Jlormueckue w™etoasl kinaccudukauuu. I[loHsATHE WHDOPMATHUBHOCTH IpeIuKaTa:
IBPUCTUYECKOE, BEPOATHOCTHOE, OHHTpomuiiHoe. [loMck WHGOPMATUBHBIX 3aKOHOMEPHOCTEH.
ANTOpUTMBI [UII HOMUHAQJIBHBIX M HOPSJKOBBIX INPU3HAKOB. ['paJUEHTHBIN alropuT™M CHHTE3A
KOHBIOHKIMH. [TocTpoeHune pemaromiero cnyucka 1 pemaronero aepesa. Penykuus nepeBbes.

14. Komnosunuu anroputmoB. AdaBoost. AnyBoost. ['paguenTtHsbiit OycTuHr. barrusr, Mmetos
CIIy4aiHbIX MOANPOCTPAHCTB.



15. PamxupoBaHMe€ U pPEKOMEHAATENbHbIE CUCTEMbl. OILEHKH KadyecTBa. AJITOPUTMBI
MOCTPOEHUS PAHKUPYIOIIHMX CUCTEM: MIOTOYEYHBIN, HOTAPHBIM U CIMCOYHBIM.

16. Temaruueckoe moaenupoBanre. Bekropuas monens, LSA, PLSA, LDA.

17. Knacrepuzauus. EM-anroputm, metox k-cpenHux.

Kpurepun oueHuBaHus:

28-30 6aoB, eciu:

— M3YYCHHBI MaTepHall U3JI0KEH TOJIHO, ONPE/ICICHUS JaHbl BEPHO;

— OTBET IOKa3bIBAaCT NOHUMAaHNE MaTepUaa;

— 0o0ydJaroummiics MOXeT 00OCHOBAaTh CBOM CYXACHHUS, NPUMEHHUTh 3HAHHUS Ha MPAKTHUKE,
IPUBECTH HEOOXOIMMBIE MPUMEPHI, HE TOJBKO MO YUYEOHUKY M KOHCIEKTY, HO M CaMOCTOSATEIILHO
COCTaBJICHHBIE.

22-27 0aIoB, €CIIH.

— U3YYCHHBIH MaTepHall H3JI0KEH JI0CTaTOYHO TOJIHO;

— NIpU OTBETE MAOIYCKAIOTCA OMIMOKH, 3aMHHKH, KOTOpble OOYyYaroUIHiCs B COCTOSHUH
UCIIPABUTh CAMOCTOSTEIBHO MTPU HABOJISIINX BOIIPOCAX;

— oOyyaronuiics 3aTpyAHsETCS C OTBETaMHU Ha 1-2 JOMOIHUTEIBHBIX BOIPOCA.

16-21 Gamnn, ecnu:

— Marepual M3JIOKEH HENOJHO, C HETOYHOCTSAMH B OIpPEICICHUU TOHATUH WM
(bopMyITUPOBKE ONPEICICHU;

— MaTepHa U3JaraeTcs HeloceI0BaTeNbHO;

—00yJaroIuics He MOXKET JOCTATOYHO IITYOOKO M JIOKAa3aTeIbHO 00OCHOBATH CBOU CYKIICHHS
Y TIPUBECTH CBOM NTPHMEPBI;

—Ha 50% J1OMOJHUTENBHBIX BOIPOCOB JaHbl HEBEPHbBIE OTBETHI.

0 6am10B, eciy.

— IIPU OTBETE OOHAPYKUBACTCS TIOJTHOE HE3HAHUE U HETIOHMMAHNE H3y4aeMOro MaTepHraa;

— MaTepHa U3JaraeTcst HEyBEpeHHO, OeCIOPSIOYHO;

— J1aHbl HEBEPHBIE OTBETHI O0siee yeM Ha 50% MOMOJHUTENBHBIX BOIPOCOB.

10.3. IpakTHKYM

MoayJb 2. UckyccTBeHHbIE HElipOHHBIE CETH

Lenvy padomor: peanuszanysi aIropuTMOB PAcliO3HABaHUSA 00pa30B C MOMOINBIO HEMPOHHBIX ceTell Ha
SI3bIKE MTPOTPaMMHUPOBAHUS U U3YYEHHE UX CBOWCTB.

Ilocnedosamenvrnocms nposedenus padonivl.

1. HN3yuuTh ycTpOHCTBO U pabOTy OAHOCIOMHOM, ABYXCIOHHONW HEHPOHHBIX CETel, CeTH BCTPEYHOIO
pacrnpocTpaHeHHUs!.

2. BriOparb ucxoasslii andasur kiaaccoB (LuGpPbI, OYKBBI pycckoro andaBuTa, OYKBbI aHTJIIMHCKOTO
andasuta, OyKBbI Tpedeckoro aindaBuTa, 3HAKU MPENUHAHUA U apU(PMETUUYECKHE CHMBOJIBI,
panno3JIeMEHThl, FTeOMeTpUYecKHe (PUTYPBI, Y30Pbl, TOPOKHBIE 3HAKU, TOMOJIOTMYECKHE HIIEMEHTHI,
KapTorpaduueckre 0003HaYeHHsI) IO COTJIACOBAHMIO C MPENOJaBATEIIEM.

3. CocTaBUTh MPOrpamMMy, PEATHU3YIONIYI0 OJHOCIOWHYIO, BYXCIOHHYIO HEHPOHHBIE CETH U CETh
BCTPEUHOT0 pacIpOCTpaHeHus Ui 3a/1auu pacrno3HaBaHus. O0y4UTh HEUPOHHBIE CETH.

4. TIporpammHOe obecredeHre JOKHO O3BOIATh MPOCMATPUBATh ATAJIOHBI (KI1acChl) M300paXKeHUH,
a TaKKe paclo3HaBaeMble M300pa)KEHUS; 3alMChIBATh ATAJIOHBI M300pakeHU B OMOIMOTEKY Ha
JIMCK, 3alMChIBaTh BXOJHON 00pa3 Ha UCK; MO3BOJATH PEAAKTUPOBATh BXOAHOM 00pa3, COXpaHITh
Beca HEUPOHOB MPHU 00yUEHUHU CETH.

5. Hcneitate nporpamMmmHoe odecrieueHne Ui pa3IMYHbIX BXOIHBIX TAHHBIX.




6. Ilpou3BecTu OIEHKY KayecTBa pAclO3HABAHUS MJI1 PA3IMYHBIX CIIy4aeB, CHCTEMaTU3UPOBaB
MOJTy4YeHHBIE Pe3ybTaThl B TaOMUIbl. [locTpouTh rpadMKi BBISBICHHBIX 3aBUCUMOCTEH, CleIaTh
BBIBO/IBI.

7. PesynbraTsl paboTsl 0OPMUTH B BHJIE OTYETA B TEKCTOBOM PEIAKTOpE.

Pexomenoayuu no co30anuio npozpammnozo obecneyenus

[Tocie m3y4yeHHs TEOPETHUYECKOTO Marepuaia, M BBIOOpAa HCXOJHBIX H300paKEHHH, CHCTEMBI
MPU3HAKOB, HEOOXOIUMO OIPENEIUTh KOJUYECTBO HEHPOHOB B CIIOSIX. MaKCHMallbHOE KOJIMYECTBO
HEWpPOHOB TIEPBOTO CJIOS MOJXKET COBMAJAaTh C KOJMYECTBOM IIPU3HAKOB, XOTS TEOPETHUYECKU
U30BITOYHOCTD JIOMYCKACTCS, HO HE SIBJISIETCS PAllMOHAIBHBIM OX010M. JKenaTenbHo, IpH CO3JaHuH
IIPOrPaMMHOTO 00ECHeueHHsI HUCIOJIb30BaTh OO0BEKTHO-OPUEHTHPOBAHHBIA SI3BIK, 4YTOOBI ObLIA
BO3MOXKHOCTh ~JTMHAMHYECKH BAapbHPOBAaTh KOJWYECTBO HEWPOHOB B CIOAX — IOPOXKIATh
COOTBETCTBYIOIIEE KOJTMYECTBO IK3EMILISIPOB KJIacca U KOJIMYECTBO CIIOEB.

Pexomenoauuu no uccnedosanusm
[Tpu nccnenoBaHNM HEHPOHHBIX CETEW HEOOXOAUMO MPOJENaTh CAEAYIOINE SKCIIEPUMEHTHI 110
BBISIBIICHUIO KQUECTBA PACIIO3HABAHMS C TIOMOIIBIO CO3JJAHHOTO MTPOTPAMMHOT'0 00ECTICYCHUSI.

Jkcnepument Nel. VccrenoBaHue BAMSHHMS OTKJIOHEHHS M300pakeHUS OT STajloHa (B pasHbIX
TOUYKaxX M300paKeHHs) Ha Ka4eCTBO paclo3HaBaHUs. B kadecTBe HCXOAHOTO pacro3HaBaeMoro oopasa
Oepercst OAMH U3 TAJOHOB U MOJIPABISAETCA TAKUM 00pa3oM, YTOOBI OTCYTCTBOBAJ OJUH, /IBa U T. [I.
MUKCENeH B N300paKEHUH 3TaTOHA. DKCIEPUMEHT ITPOBOAUTCS ISl HECKOJIBKUX CIy4aeB (OTCYTCTBUE
IUKCeJIed B pa3HBIX YYacTKaXx M300pakeHus) [uid BceX OTaloHOB. [Ipu 3TOM CcpaBHUBAIOTCS
pa3iauyHble HEHPOHHBIE CETH.

JkcnepuMeHT Ne2. VccnenoBanue BIUSHUSA OTKJIOHEHUH B BUJIE IIIyMa OJHOTO, IBYX, TPeX U T. [I.
MUKCeJeld B M300paKeHMM Ha KadeCTBO pacro3HaBaHUs. B KadecTBe MCXOIHOTO pacrio3HaBaeMOro
o0pa3za OepeTcs OlMH U3 3TAJIOHOB U J00ABJISIETCS] OAMH WIIM HECKOJIBKO MUKCeNeH nryma. DKCIIEpUMEHT
IIPOBOJIUTCS JIJIs1 PA3JIMYHOTO PACIIONOKEHUS IlIyMa U JJIsl pa3InyHbIX 3TAIOHOB. B Xoze skcnepuMenTa
TaK)Ke CPAaBHUBAIOTCS PA3JIMUHbIC HEHPOHHBIE CETH.

IxcnepuMenT Ne3. VccnenoBanue BIMSHUS HAITMYKS IIyMa U OTKIOHEHUH B U300pakKEHUU B BUJIE
OJTHOTO, JABYX, TpeX M T. J. IHUKceJIeld B M300pakeHMM Ha KadyecTBO paclio3HaBaHMsA. B kauecTse
UCXOJHOIO pacrno3HaBaeMoro odpasa Oepercs OJUH U3 3TAJOHOB. B M300pakeHHe paclio3HaBaeMoOro
o0pa3a BHOCUTCS IIIyM B BHJIE HECKOJIBKUX MHUKCENEH U ylalsieTcs HECKOJIBKO MUKCceNell B N300pakeHnn
CHUMBOJIA. DKCHEPUMEHT IOBTOPSIETCS UISl PAa3IMUYHOTO PACHOJIOXKEHMs IIymMa U OTKJIOHEHUH, W s
pasHBIX DSTAJOHOB HAa pa3IM4YHBIX THUIAX HEUPOHHBIX ceTeil. JlaHHBIM DJKCIIEPUMEHT  SIBIISETCS
KOMOMHaIMe! NepBbIX ABYX.

OxkcnepumeHT Ned. lccrnenoBaHue BIMSHUS Hajduuds YEpHOW CTPOKM WM CTOJIOIA B
n3o0paxkeHUH (Kak moMexa B oOpa3ze) Ha KadyecTBO paclo3HaBaHus. B KkauecTBe HCXOIHOTO
pacno3HaBaeMoro oopasa Gepercst OlMH U3 3TATOHOB. B n300paxkeHre BHOCUTCS YepHasi CTpOKa WK
cTonben. OKCIEpUMEHT MOBTOpSAETCA JUIsl Pa3IUYHOrO TIIOJOXKEHUS CTPOKM WM CTojOIa B
M300paXeHUH W I Pa3UYHbIX STAJOHOB. B Xoge sKcnepuMeHTa CpaBHUBAIOTCS Ppa3IMUYHbIC
HEUPOHHBIE CETH.

JOkcnepumeHT NeS. HccnenoBaHue BIMSHUS Haiauuust Oelod CTpOKM WM cTosiOma B
n3o0paxeHun (Kak momMexa B o0pa3e) Ha KadyecTBO pacrno3HaBaHMs. B kadecTBe HCXOIHOTO
pacno3HaBaeMoro obpasza Oepercsi OAMH U3 3TAIOHOB. B m300paxeHne BHOCHUTCS Oenasi cTpoKa WM
crosbel. DKCIEPUMEHT OBTOPSETCS Ul Pa3IMYHOro MOJI0KEHNS CTPOKHU WM CTOJIONA B U300pakeHUN
U JI7Is pa3InYHbIX ATAJIOHOB HA Pa3JIMYHbIX HEHPOHHBIX CETSIX.

IkcnepumenT Ne6. lccrmenoBaHue BIMSHUSA KOJIMYECTBA HEMPOHOB B CIOSIX HAa KadyecTBO
pacrio3HaBaHMsi. B KkauecTBe HCXOAHOTO pacro3HaBaeMoro oOpas3a Oepercss OOUH M3 3TaJOHOB.
KonnuecTBo HEMPOHOB B €10€ BapbUPYETCs OT ABYX /10 PABHOT'O YHCIY MPU3HAKOB (IUIsI IBYXCIOMHBIX
CETEN CJION BapbUPYIOTCS MOCIEN0BATEIBHO). DKCIIEPUMEHT OBTOPSETCS HA Pa3INYHBIX HEHPOHHBIX
CeTsIX.

IkcnepumeHT Ne7. lccrnenoBaHue BIMSHUS KOJIMYECTBA HEHPOHOB B CIOSIX M KOJMYECTBA
ATAJIOHOB HAa CKOPOCTh 00ydeHHUs ceTu. B xoJle mpoBefeHus SKCIepruMeHTa KOJIMYECTBO HEHPOHOB B
ClIO€ BapbUpyeTcsd OT JBYX JO0 pPaBHOTO YHCIY MPHU3HAKOB (JUIsl JBYXCIOHHBIX CeTeH CIIOou



BapbUPYIOTCS MOCIIE0BATENBHO), TAKXKE BAPbUPYETCS KOJINYECTBO ITATIOHOB (B Mpeaeaax BbIOPaHHBIX
[0 COTJIACOBAHHUIO C IpernojaaBareneM). B kaxmom ciaydae (ukcupyercs 4uCiIO HTEepaluid U Bpems
00y4yeHHs. DKCIIEPUMEHT MTOBTOPSETCS HAa PA3JIMYHbIX HEHPOHHBIX CETSIX.

OkcnepumeHT Ne8. lccnenoBanue BIMSHMS HauyepTaHUS BXOJHBIX OOpa3oB Ha KadyecTBO
pacrio3HaBaHMs. B kauecTBe HCXOAHOTO pacrno3HaBaeMoro oopasa 6epeTcs OAMH U3 ITAJOHOB. DTAJIOH
MoUUIIPYETCs (IeNaeTcs KUPHOE WK HAKIOHHOE, MITH TMOAYEPKHYTOe HadepTaHue). DKCIIEPUMEHT
ITOBTOPSIETCS HA PA3JIMYHBIX HEMPOHHBIX CETAX IS PA3JIMYHbIX BUIOU3MEHEHUM.

[Tpumeuanue. Ilpu ucnonbp3oBaHUM IBETa B M300paxxeHUH sKcnepuMeHThl Ne4 u NoS cremyet
IIPOBOJUTH Ui IBeTa (oHAa M IBeTa oOpa3za. B skcnepumente Ne4 BMecTO 4YepHOW CTPOKM WIH
crosbua Oepercs cTo0er win cTpoka 1BeTa obpasa. B sxcnepumente Ne5 BMecTo 6eoil CTpokH UM
cToJ01a OepeTcst CTpoKa Win cToiidern (oHOBOTO IBETA.

Pexomenoayuu no opopmaenuio omuema

Pe3ynbrarhl SKCIIEpUMEHTOB clieyeT ohOpMUTh B BHUAE TaOMUIl U TpadUKOB C MOSICHEHUSIMU U
noanucsmu. Ha rpadukax ciemayeT moka3aTh 3aBUCHMOCTh OIIMOKM PACTO3HABAHUS IJIS Pa3THYHBIX
HEHPOHHBIX CEeTel OT KOJMYecTBa M BHJA I[OMEX, BHOCHUMBIX B H300pa)K€HHE, a TaKXke OT
BapbUPYEMBIX TTAPaMETPOB.

B kauecTBe TaOIMIIBI 3HAYCHUI MOKHO MCIIONB30BATh TaOIMITY CJIETYIOIIETO BUIA

Heiiponnas ceTh

H3o00paxenue

3nauenune CKO
BXO/JHOT0 00pa3a Koxonena-

Oanocioiinas | JIByxcioiinas
4 Asy I'poccoepra

3anmonHANUTEe JBE KOMWUU 3TOW TAaOMUIBI — OJHY JUIS STAJIOHOB, JIPYTYIO JJISl TPEIBSBISIEMbIX
n300pakeHUi, 3aIUChIBas B KOJIOHKU 3HAUEHUS BBIXOJa HEHPOHHOM ceTH.

B oruere Takxke cinenyer npuBecTH JaHHbIE 00 00y4eHUN HEMPOHHOM CETU: KOJIMYECTBO UTEPALIUiA,
[IEPBOHAYAJIBHBIE U KOHEYHbIE 3HAUCHMSI BECOB.

KoHTpoJibHbIe BONPOCHI 17151 co0ece10BaHMS

KakoBbI OCHOBHBIE MOHATHS TEOPUU PACIIO3HABAHUSA ?
JaiiTe onpeznenenue kiacca o0pas3os.

Yro Ttakoe andaBuT KIaccoB?

JaiiTe onpenenenne o0bEKTa Kiiacca 00pa3oB.

JlaiiTe onpeeneHre NprU3HaKa Kjacca o0pa3os.

Kakwue Tumbl npu3HakoB Bl 3HaeTe? [IpuBeuTe mpuMepsl.
Yro Takoe HEHPOHHAS CETh?

Yro Takoe cuHarc?

Yro Takoe akcoH?

0. Yto ompenenser ypoBeHb aKTHBALIMU HEHpOHA?

1. JTaiiTe onpeneneHue aKTUBAIMOHHON (QYHKIIHH.

12. Kakue THITBI aKTUBAIMOHHBIX QyHKIMI Bam n3BecTHBI?
13. Yro Takoe mepcenTpoH?

14. B yeM peuMyIIecTBO CUTMOUIATBHON (PYHKITHH?

15. B yem 3akitovaercs npodieMa pyHKIUHU «UCKIIOYAIOIIee HITn»?
16. B yem 3akiogaeTcs menb 00ydeHus] HEMPOHHOW ceTH?

17. Yro Takoe oOyuaroras napa?

18. Uro Takoe oOydaroriee MHOKECTBO?

19. Pacckaxute aaropuTM oOyueHus mepcenTpoHa.

20. Yto Takoe JeiapTa-paBuiio?

21. TlepeuncauTe mark nNpoueaypbl 00paTHOro pacrpoCTpaHeHHs.
22. Kakwuie neiicTBUS BBITIOTHSIOTCS MIPH MTPOXO/Ie BIIEpEn?

RRO©OoOo~NoO~wNE



23. Kakue aeiicTBUS BBITTOHIIOTCS P 00paTHOM TIPOXo0j1e?

24. Kakue HeIoCTaTKU €CTh y MPOoIelypbl 00paTHOTO pacpoCTpaHeHUs?

25. OnumuTe yCTPOMCTBO CETH BCTPEUHOTO PACTIPOCTPAHCHHUSI.

26. Kaxk ycrpoeH u padoraer cioit Koxonena?

27. Kak yctpoeH u padotaet cioii ['poccoepra?

28. B yem 3akitoyaercs mpoOiieMa BhIOOpa HauadbHBIX 3HAYEHU BECOBBIX BEKTOPOB?
29. Kak pemiarot rmpo6seMy BpIOOpa HaYaIbHBIX 3HAYEHUI BECOBBIX BEKTOPOB?

Kpurepun oueHuBanmsi:

26-30 0aJIJI0B BBICTABIISICTCSI CTYACHTY, €CIM OH CBOCBPEMEHHO BBINOJHWI BCE 3a/1a4H,
IPEJYCMOTPEHHbIE MPAKTUKyMOM, IIOArOTOBWJI OTYET B COOTBETCTBUM C TpeOOBaHUAMHU
IperojiaBaTeNsi U B IPOLECCE 3aIIUTHl MPOJEMOHCTPUPOBAN HATUYKME TEOPETHUYECKUX 3HAHMU B
o0beMe copaep)kaHus y4eOHOM IUCLHMIUIMHBL, OTHOCAIIEHCS K mpakTukymy. CyMmen OTBETUTh Ha
JOTIOJTHUTEJIbHBIE BOMPOCHI, CBSI3aHHBIE HE TOJIBKO C IPOILECCOM BBIMOJHEHUS paboThl, HO U C
IIOHMMaHHEM COBEPILICHHBIX JEHCTBUI U PELICHHBIX 3a/1a4.

21-25 6aJU10B BBICTABISIETCS CTYACHTY, €CIHM OH BBIMONHWI OT 70% 3a7a4, npeayCcMOTPEHHBIX
IIPAKTUKYMOM, MOATOTOBWJI OTYET B COOTBETCTBUU C TPEOOBaHMSIMHU IIperojaBaTesss U B Ipolecce
3alIMTHl MPOAEMOHCTPHPOBAT HAIWYHE TEOPETUYECKUX 3HAHUH B O0BEME COAEp)KaHUS Y4eOHOMH
JMCLUIUIMHBL, OTHOCALIEHCA K npakTukymy. CyMen OTBETHTh Ha BONPOCHI, CBA3aHHBIE C MPOLECCOM
BBITIOJTHEHUST PAOOTHI.

18-20 6aJs10B BBICTABIIAETCS CTYAEHTY, €ciid OH Ooiiee ueM Ha 50% BBINOIHUI OCTaBICHHbIE
B MPAaKTUKYME 33/1a4y, CIOCOOEH OTBETUTh HA BOIIPOCHI, KACAIOLIUECS TEOPETUUECKON COCTABIISIOIIEH
B 00beMe cofiepKaHusl y4eOHON JUCHUIUIMHBI, OTHOCSIIEHCS K IPAKTUKYMY.

0 0aJ110B BBICTABIISICTCS CTY/ICHTY, €clid OH OoJiee yeM Ha 50% He BBIMOIHIII TOCTABICHHBIC B
IPAaKTUKyMe 3aJjauyd, He CHoco0eH OTBETUTh HA BOMNPOCHI, KacarollUecss TeOpPEeTUYECKON
COCTaBIISIIOLICH B 00BbEME COJIepKaHUs y4eOHOM AUCIUIUIMHBI, OTHOCAIICHCS K IPAKTUKYMY.

10.4. Dxk3aMeHaNlMOHHBIE BONPOCHI U ONJIETHI

Bomnpocs! Kk 3k3aMeHy
Mopnyas 1. MaTemaTH4ecKHe MeTOAbI MAIIMHHOIO 00y4eHHs VI AHAJIM3a 00/1bIINX JAHHBIX

1. OcHOBHBIE OmpeeNeHHs: MPeLeaeHT, oOyJarolias BbIOOpKa, MPU3HAKU OOBEKTOB, BUIbBI
MPU3HAKOB, MaTpulla 0O0BEKTOB-IIPU3HAKOB. MOJeNnb alropuTMoB, METOJ] oOyueHus, (QyHKIHOHAI
KauecTBa aJITOPUTMA.

2. BepositHocTHast mocTtaHoBKa 3adauud oOydeHus. [IpuHIMI MakcHMyMma TpaBIOMOI00US.
CBsI3b MAaKCHMU3AIUH [TPABJIONOA00M U MUHUMH3AIMH SMIIUPHUECKOTO PHUCKA.

3. IIpobnema mepeoOydeHuss u o0oOmIarOMas CHOCOOHOCTh anroput™a. CoOCTOSITEIbHBIC
METO/bI 00y4eHUs. DMIUPHUECKUE OLIEHKH 0000111aomIeil cnocoOHOCTH.

4. Boi0bop anropuTtma Jisi BEpOSITHOCTHOM NMOCTaHOBKH 3a/1aul. DYyHKIIMOHAT CPEAHETO PUCKA.

5. Merpuueckue anroput™sl kiaccuduxanuu. OG00IIEeHHBIN METpHUECKUI Kilaccu(uKarop.
Buasl 1 0COOEHHOCTH YaCTHBIX CIy4yaeB: METOJBI Oyrpkaiimiero cocena, k Omkaimmx cocenei,
B3BEIIEHHBIX COCEEH, TAP3EHOBCKOT0 OKHA ITOCTOSHHOM 1 IEPEMEHHOM IIUPHUHBI.

6. Knaccudukanus o0bexToB 1o 3HaueHuto orcryna. AnroputM STOLP or6Gopa 3TanoHHbBIX
00BEKTOB. BBIOOP METPUKH U MPOKIIATHE Pa3MEPHOCTH.

7. IlpuGnmxkeHHOe BBIYMCIEHUE IUIOTHOCTH pacnpesenenus. HausHeiii OaliecoBckuil
kinaccupukarop. OmHoMmepHbIH ciydail. MHoromepHslii cinyuail. Cmecu pacnpenenenuit. EM-
aIrOpUTM pazzaeneHus cmecu. CMecu MHOTOMEPHBIX HOPMAJIbHBIX pacripeesieHui.

8. Jluneiinpie anroput™el kinaccuukauuu. Monens Mak Kamnoka-ITutrea, anroputm
CTOXaCTHYECKOI0 IpaJueHTa JUIsi MUHUMHU3AaUWMU (QYHKIHMOHANA CPEJHEro pUCKa. DBPUCTUKU IS
YIAYYIIEHUS! CXOIUMOCTH U 0000111ato1Iei cnocoOHOCTH.



9. Jloructuueckass perpeccusi. CiydallHble BEJIMYHMHBI C OSKCIOHEHTHBIM 3aKOHOM
pacnpenenenus. Teopema o muHeitHOCTH 6alieCOBCKOTO KinaccudukaTopa (C 10Ka3aTeIbCTBOM).

10. Meton omopubIXx BekTOpoB (SVM). Cnydail nuHeiHO pa3aenumoit BbIOOpku. Cryuai
JUHEWHO Hepazaenumoi BeiOopku. Oynkius Jlarpanxka. Knaccudukanys o0beKTOB B 3aBUCUMOCTH
OT 3HaYeHui MHOXKHTeNel Jlarpanxka. J/[BorictBeHHas 3agada. OOyueHue SVM.

11. Kpusas ommbok u AUC. @opmymna Beruucienuss AUC. [Tpumepsr.

12. AJroput™Mbl BOCCTaHOBJEHMsI perpeccud. MeTol  HaWMEHBUIMX  KBaJpaToB.
Henapamerpuueckast perpeccusi. MHoromepHas juHeiHas perpeccus. Ilonxon ¢ ucnonb3oBaHueM
SVD-paznoxenns matpunbl. [ pedHeBas perpeccus. Meroa riaBHbIX KoMmoHeHT PCA.

13. Jlormueckue wmeTonsl Kiaccuduxamuu. IloHarne HMHPOPMATHUBHOCTH IIpeaUKaTa:
IBPUCTHYECKOE, BEPOATHOCTHOE, HHTponuitHoe. Illomck wHPOPMATHUBHBIX 3aKOHOMEPHOCTEH.
ANTOpPUTMBI JUIS HOMHUHAIBHBIX M MOPSAIKOBBIX INPU3HAKOB. ['pagueHTHBI alropuTM CHHTE3a
KOHBIOHKIMH. [TocTpoeHne pelaroniero cnyucka 1 pelaroiero aepesa. Penykuus a1epeBbes.

14. Kommosunuu anroputMoB. AdaBoost. AnyBoost. ['paauenTHbiii 0ycTuHTr. Barrusr, Metona
CIIy4alHBIX MOJIPOCTPAHCTB.

15. PamxupoBaHue U peKOMeHAATeNbHble cHCTeMbl. OIEHKM KadecTBa. AJTrOpPUTMBI
MOCTPOEHUS PAHKUPYIOIIMX CUCTEM: IOTOYEYHBIHN, OTMAPHBIN U CIUCOYHBIM.

16. Tematuueckoe MmonenupoBanue. Bekropnas monens, LSA, PLSA, LDA.

17. Knacrepuzauus. EM-anroputm, meton k-cpeaHux.

MoayJb 2. UckyccTBeHHbIE HElipOHHBIE CETH

1. OcHOBHBIE AapXMTEKTYpbl W BHJbI HEUPOHHBIH CETEH: CJIOUCTBIE, IOJHOCBSI3HBIC,
CUTMOU/IHBIE, MOHOTOHHBIE; HEHPOCETH ¢ yuuTeneM u 0e3 yuurens, Xondunna, Koxonena

2. DneMeHTHl HeHpOCeTel: CHHAIC WM JINHEIHAs CBS3b, HEJIMHEHHBIN 3JIEMEHT Wi ()YHKIHS
aKTHBAIlUU, TOUYKA BETBJICHUS, CYMMAaTOPBI - IPOCTOM, alalTUBHbIN, HEOJHOPOAHBIN, KBaJpaTUUHBINA

3. buonoruueckuii HeHpoH

4. PexxumMbl paOoThl HelipoceTel (onepanuu ¢ HeHpOCeTIMN)

5. Tumel HeNMMHEHHBIX QYHKIUH

6. BxogHble W BBIXOJHBIE CHTHAJIBL, (DYHKIHMOHUpOBaHHE, OOYy4YEHHME, TECTUPOBAHUE,
OLICHHUBAHUE

7. O6ydyeHue u onTUMu3anus. Metoapl oOyyeHMs: T'paJAUEHTHBIN, Cy4ailHbIM, MapTaH U Jap.
KBa3WHBIOTOHOBCKUI U CONMPSKEHHBIX TPaIMEHTOB; OJHOMEpHAsI ONTUMHU3ALUS

8. OOyuaemble HeipoceTn. OOy4yeHHe MO MNpHUMEpaM, CTpaHHUIAM, MO BCEMY 3a/JaqHUKY
(oOyuaromieit BEIOOPKE); TPEUMYIIECTBA, TPOOJIEMBI 1 OCOOCHHOCTH 00yUYEHHUS 110 CTPAHHUIIAM

9. 3HauMMOCTh TapaMETPOB U CUTHAJIOB

10. KontpactupoBanue

11. [IpenoGpabotka, ee Bubl: Ilepemacirabupoanue, Hopmanuzauus, CtanaapTuzanus

12. 3amaum a1 HEMpOCeTeN: 3a/1ay MaTEMaTUYECKUE U PUKIIATHBIE

13. Ouenka paboThI ceTu

14. ApXUTEeKTYpbl HEHPOUMUTATOPOB: 3JIEMEHTHI HEUPOKOMITbIOTEPA MIIM HEHpPOUMHUTATOPA

15. [locranoBka 3anaun ans o0ydenuss HC; meroanka c6opa U opraHu3aluu JaHHBIX

16. AnmpoxcuManusi ¥ OCHOBHBIE TeopeMbl: Beliepimrpacca, Ctoyna, O600mieHHas

MHNPUMEP DK3AMEHAIIMOHHOTI'O BUJIETA
Hanpasnenue/cnenmansaocts  09.04.03 [Ipuknannas nadopmaTuka

1. Ilpobnema mnepeoOyueHuss u oboOmiaromas crnocoOHocTs anroputMma. CocTosTenbHbIE
METO/bI 00Y4eHUs. DMIUPHUECKUE OLIEHKH 000011aro1eii criocoOHOCTH.

2. ApXHUTEKTypbl HEHPOUMHUTATOPOB: 3JIEMEHTHI HEMPOKOMIIbIOTEpPA U HEHPOMMHTATOPA

« » 20 r.




Kputepun onenkmn:

40-34 6aJs1a BHICTABIISICTCS CTY/ICHTY, €CIIHU:

- OTBET Ha BOMPOCHI SK3aMEHAIIMOHHOTO OMJIETa JIaH B IIOJIHOM 00BEME;

- OTBET XapaKTEPU3YeTCsl CBAZHOCTHIO, JIOTUYHOCTHIO, TOCTATOYHBIM OOBEMOM, C NMPUBEICHUEM
MPUMEPOB M OOBSCHEHUEM aJITOPUTMOB BBITIOJTHEHUS OTIEPAIHii;

- JOMYCTUMBl €TUHUYHBIC OIIMOKM, KOTOpHIE HCIPABISLINCH B TPOLIECCE OTBETa CaMHM
9K3aMEHYEMBIM.

33-28 6a/1710B BBICTABIISETCS CTYJICHTY, €CIIH:

- HK3aMEHAIIMOHHOE 3a/IaHKE B OCHOBHOM BBITIOJHEHO;

- OTBET XapaKTEPU3YETCs TOCTATOYHON CBSI3HOCTHIO U JIOTUYHOCTHIO, HO HEOOIBIIUM 00bEMOM
M3JI0KEHHOTO MaTepHuaa;

- JIOITYCTUMBI €IMHUYHBIC OIUOKH, KOTOPBIE HCIPABISUIMCH 9K3aMEHATOPaMH B IPOIIECCE OTBETA
Y OTCYTCTBHE IPAKTUYECKUX IPHMEPOB.

27-22 6ays1a BBICTABIISIETCS CTYJICHTY, €CIIU:

- HK3aMEHAIIMOHHOE 3a/IaHIE YACTUIHO BBITIOJTHEHO.

- OTBET XapaKTEPU3yeTCs] HEJOCTATOYHOH CBS3HOCTHIO, JIOTHYHOCTBHIO, HEOOJBIIUM OOBEMOM
M3JI0KEHHOTO MaTepHhaa;

- IpU OTBETEC CTYJICHT JIOMYCKAeT OIIMOKH, KOTOPbIE HE B COCTOSHUU CaMOCTOSITEIIBHO
UCTIPABUTD.

0 0aJ1710B BBICTABIIAETCS CTYJEHTY, €CIIU:

- 9K3aMEHAIIMOHHOE 3a/IaHUE BBITIOJHEHO (PparMeHTapHO;

- B OTBETE OTCYTCTBYET CBS3HOCTbH U JIOTHYHOCTB;

- IpU OTBETE CTYJCHT JOIMYCKAaeT rpyOble OIIMOKH, KOTOPbIE HE B COCTOSHUM HCIPaBUTh
CaMOCTOSITENTHHO.



