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1. HAMMEHOBAHUME U IEJIb OCBOEHUSA JUCIUITJIMHBI

VYuebnas muctuminHa «VHTeUIeKTyanpHble HHOOPMAIIMOHHBIE CHUCTEMBD» H3Yy4aeTCs
00yJaromuMucs, 0CBaMBAOIIMMH 00pa3oBaTenbHyto mporpammy «llpuknagnas nHbopMaTHKa»
no npodwrro [lpukiagnas wHpOpMATHKa B IKOHOMHKE B COOTBETCTBHU ¢ DemepanbHbIM
rOCYJapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM BBICIIETO OOpa30BaHMs IO HAIMPABICHHIO
noarotoBku 09.03.03 Ilpukmagnas wHPOpPMATHKA, YTBEPXKICHHBIM IMPHKa30M MUHHCTEpCTBA
obpazoBanus U Hayku PO ot 19.09.2017 N 922 (dI'OC BO 3++).

Hensto  kypca  «UMHTemnekTyalibHbie  WH()DOPMAIMOHHBIE  CHUCTEMBI»  SIBIISICTCS
03HAaKOMJIEHHE CTYJIEHTOB C METOJOJIOTMEN WHTelsIeKTyalnbHoro aHanuza JaHHsix (MUC),
ocBoeHue meronoB MMC B cucremax nmoanep:kku npunstus pemenuit (IITIP), popmupoBanue
HaBbIKOB MPAaKTUUYECKOM paboThl ¢ mporpaMMHbIM obecrieuennem MNC.

N3ydyenne y4yeOHOM NUCHUIUIMHBI HaMpaBJIEHO Ha TMOATOTOBKY OOyYaromMxcsi K
OCYILIECTBJICHUIO  JEATENbHOCTH 1O CO3/aHuI0  (MOOuUKalMU) U COMPOBOXKACHUIO
nnpopmannoHHsix cucreM (MC), aBToMaTu3upyOMuUX 3aaud OpraHU3alMOHHOTO YIIPaBJICHUS
1 OM3HeC-TIPOlIeCChl B OpraHU3alUsaX Pa3IMYHBIX (OPM COOCTBEHHOCTH C LENbIO MOBBIMICHUS
3(h(HEKTUBHOCTH NIEATETLHOCTH OpraHu3anui - nosb3oBateneit MC, BpimonmHeHn0 06001meHHON
TPYAOBOM (PYHKIIMHU: BBINOJIHEHHUE pabOT MO cO3AaHuI0 (MoAUQUKAIMN) U coripoBoxkaeHuto VC,
aBTOMATH3UPYIOLIUX  3aJa4d  OPraHU3allMOHHOTO  YOpaBI€HHA M OM3HEC-IIPOILECCHI,
OIpENIeNIEHHBIX MPO(ecCHOHANIBHBIM CTaHAAPTOM «CHCTEMHBIA aHATUTHUK», YTBEP)KJICHHOIO
npukazoM MUHHCTEPCTBA TpyAa U colMaibHOM 3anuThl Poccuiickoit @eneparuu ot 28.10.2014
N 8091 (Perucrpammonnsiii Homep Ne34882).

2. MECTO JJUCUHUAILJIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM
IMPOI'PAMMBbI

VYueOnas mgucuumuinHa VHTemekTyanbHble MHGOPMAIMOHHBIE CHUCTEMbI OTHOCUTCS K
YyacTu yueOHOro rmiaHa GopMupyeMoil yuacTHUKaMU 00pa30BaTeIbHbIX OTHOLIEHUHN U U3y4aeTcs
Ha 3 Kypce.

2.1. TpebGoBaHus K MpeABAPUTENBHOMN MOArOTOBKE 00yJaroIIerocs:

N3ydenuro nanHo¥ y4eOHON AMCHMILIUHBI MO OYHOW (popme MpealecTByeT OCBOCHHE
CIIEIYIOMNX Y4YeOHBIX AMCHUIUINH «J[uckpeTHass MmaTemaTukay, «MaTemaThueckas JOTHKa»
«[IporpammupoBanuey, «Teopus BEpOITHOCTEH U MaTeMaTUYECKasi CTATUCTUKA»

[TapannensHo ¢ JaHHOW JUCIMIIMHON U3Yy4alOTCS:

VYnpasienne HHPOPMAITMOHHBIMU CUCTEMAMU

OKOHOMETpHUKA

2.2. lucuuruivHel (MOIYNN) M MPAKTHKH, IJIi KOTOPBIX OCBOCHUE JaHHON JMCIUITUHBI
(Moyms1) HEOOXOAUMO Kak MPeaIecTBYIOIIEE:

Nzyuenne kypca «/HTennekTyanbHble UH(QOPMAIIMOHHBIE CHCTEMBl» HEOOXOIUMO IS
pelIeHusl MpaKTUYeCKUX 3a7ad B OOJACTH NpPU pealin3alié MPOrpaMMbl IMPOHU3BOJICTBEHHOM
MPAKTUKU U TIOATOTOBKHU BBIITYCKHOM KBaJM(UKAIIMOHHON pabOTHI.

Pazputne y oOywarommuxcs HaBBIKOB KOMaHAHON  palOThl, MEXIMYHOCTHOMN
KOMMYHUKAIMH, MPUHATUS PELICHUH, JIMASPCKUX KauyecTB OOECleYMBAETCSl YTEHHEM JIeKIUH,



NPOBEJICHUEM 3aHSITHH, COJEpKaHHE KOTOPBIX pa3paboTaHO HAa OCHOBE PE3yJbTAaTOB HAyYHBIX
HCCIIEI0BAaHUM, IPOBOAUMBIX THCTUTYTOM, B TOM YMCIIE C YIETOM PETMOHAIBHBIX 0COOEHHOCTEN
npodeccHOHaTBFHON AEATEILHOCTH BBIITYCKHUKOB M MOTpeOHOCTEH paboToaareneit

3. INTAHUPYEMBIE PE3YJBTATbBI OBYYEHUS 110 JUCHUIIJIMHE,
COOTHECEHHBIE C INTAHUPYEMBIMMU PE3YJIbTATAMHU OCBOEHUSA
OBPA3OBATEJIbHOM ITPOT PAMMBI

B pesynpTaTe OCBOEHHS NUCHMIUIMHBI OOYy4YalOIIMICS TO MporpaMme OakajiaBpuara
JIOJIKEH OBJIA/ICTh:

- Cnocoben npedcmagnamov KOHUENUUU, mexHuueckKoe 3a0aHue U U3MEeHEeHUA 6 HUX
3aunmepecosannvim auyam (I1K-14)

HnaﬂnpyeMme pe3yJabTaThbl 06yqeﬂuﬂ o AMCIUIIJINHE

dopmupyemas Kon pesynbprara
PMHDY [Inanupyemble pe3ynbTaThl 00yUeHUS Al De3y
KOMIIETSHITUS 00yJeHUS
3HaTh:
- METO/IbI, MOJIETH ¥ AJITOPUTMBI CUCTEM HUCKYCCTBEHHOTO
[1K-14-31
unremekra (CUN);
- apxutekTypy moayneit U B MHTEIEKTyabHBIX
[1K-14-32
cucremax I1I1P;
- nenbTa npaBuiio Buapoy — Xodda mis obyuenus MK-14-33
HWCKYCCTBEHHOTO HEUPOHA;
- HeveTKas puibTpaius Ha ocHoBe 0000meHus Jlodtu TK-14-34
CrnocobeH 3aze;
PEACTaBIATh | YMETh:
KOHIICTIIINH, - pazpabatbiBaTh MoJenu U anroputmbel CUU; I1K-14-V1
TEXHUYECKOE | - IPUMEHATh IPOrpaMMHOE 00eCIICUCHHE ISt MK-14-Y2
3aJIaHuEe U MIPOCKTUPOBAHMS MHTEIUICKTYabHBIX cucteM [111P;
U3MEHEHHUSA B | - CIIPOEKTUPOBATH BEPOSATHOCTHYIO HEUPOHHYIO CETh IS
HHX MIPOTHO3UPOBAHMS HAIIPABJICHUS! TUHAMUKHA BPEMEHHOTO [1K-14-VY3
3aWHTEpPEeCcOBaH | psja;
HBIM JINIIaM - COPOCKTHUPOBATh 6a17IeCOBCKyro CETh NOBEpUs I
[1K-14-V4
(TIK-14) Kinaccu(puKayuu 00bLEKTOB;
Buaanersb:
- MAIIMHHBIMHA METOJIaMU O0yUYCHHS; [1K-14-B1
- METOJIaMH ITPOTPaMMHUPOBAHUS B cpeiax pa3paboTKu
. I1K-14-B2
moxayneit CUU;
- METOJIaMH NMPOTPaMMUPOBAHUS HEUPO-HEUETKUX CETEN B
AAMH TIPOTPAMMHP P TK-14-B3
cpene;
- KpUTEepUSIMH OLIeHKH 3 (HEKTUBHOCTU K-14-B4
CIPOEKTUPOBAHHBIX AITOPUTMOB pacro3HaBaHUsl 00pa3oB;

4. OBPBEM /IUCHUIIVINHBI B 3BAYETHBIX EJIMHUIAX C YKASAHUEM
KO/INMYECTBA AKAJEMHUYECKHUX YACOB, BBIJIEJIEHHBIX HA KOHTAKTHYIO
PABOTY OBYYAIOIIUXCS C TIPENNTIOJABATEJIEM (IIO BUJJAM YUYEBHbIX
3AHATHI) 1 HA CAMOCTOSATEJIBHYIO PABOTY OBYYAIOIIUXCS




OO0mast TpyI0eMKOCTh IUCIUTUIINHBI COCTaBISET 4 3a4eTHRIX eqnHUIIEI (144 vaca).

Oo6mas B ToMm umcne koHTakTHas paboTa C
TPYAOEMKOCTh MIPEToIaBaTeieM Cam. Popma N
No B Kountpons 6ora | IPOMEKYTOUHOM
B3.e. Beero | JI | Cem | KoP | Konc | O ba aTTecTaluu
qacax
1 4 144 16 | 36| 32 1,6 2 0,4 33,6 38,4 OK3aMeH
PacnpenesieHue yueOHOIro BpeMeHHU 0 TeMaM U BUAaM Y4eOHbIX 3aHATHIl ouHAasi
¢opma o0yuenusn
HanmeHnoBaHue KonTakTHas paboTa ¢ mpernoiaBaTeiieMm
dopmupyemeie
No pazmenos, TeM | Bcero Cawm. C3VIILTATEL
yueOHBIX yacoB | Bcero | J | Cem | KoP | Konc| O Pao. pesy
o o0yueHust
3aHITHN
Ocuogusie pasaensl TUN. Ocnosabie norstus Teopun MHC
OCHOBHBIE
pasnensr  THUN.
1. | OcHoBHEIE 6 4 4 2 I1K-14-31
MOHSTHUS TEOPHH
HNHC
HeiipocereBblie mapagurMel U aTOPUTMBI UX 00yUEHUS
Helipocerebie
rapajgurmbl u [1K-14-31,
2 ANTOPUTMBI  UX 12 8 4 4 4 [1K-14-32
o0y4eHust
OcHOBHBIC TTOHATHS Teopuu HM
OCHOBHBIE [1K-14-32,
3. | HOHATHS TeopuHu 8 4 4 4 [K-14-VY2,
HM [1K-14-B2
CeTH 11 anTOPUTMBI HEYETKOTO JIOTHYECKOT0 BHIBO/IA
Cern u
aJTOPUTMBI I1K-14-33,
4. | HEYEeTKOro 14 10 4 6 4 I1K-14-V3,
JIOTUIECKOT O [1K-14-B3
BBIBOJIA
OBONIONIMOHHBIE BRIYUCICHS M aJITOPUTMBI
DBOIIOLMOHHBIE [1K-14-34,
5. | BoluMCHEHHS H 12 8 4 4 4 I1K-14-V4,
AJITOPUTMBI I1K-14-B4
I'enernueckue anroputmsl (I'A)
I'enernueckue [1K-14-33,
anroputmsl (['A) [1K-14-34,
6. 14 10 4 6 4 MK-14-Y1,
I1K-14-B2
OcHoBHBbIe OHATHA Teopun IC
OCHOBHEIE [1K-14-32,
MIOHSTHS TEOPHH I1K-14-V2,
7 oC 8 4 4 4 [1K-14-V3,
11K-14-B2
ba3el 3HaHUH ¥ POPMBI UX MPENCTaBICHUS
Bas3el 3Hanmii u [1K-14-32,
(hopmbl nux [1K-14-V1,
8. MpeACTaBIECHUA 12 8 4 4 4 [1K-14-VY2,
[1K-14-B2
Merop! U3BJIeUEeHNs 3HAHUHN M SKCIIEPTHOT'O OIIEHUBAHUS
9. | Meroast | 10 | 6 [ 4] 2 | | | | 4 | 1K-14-31,




WU3BIICUCHUS [IK-14-V1,

3HAHUM u [IK-14-V2,
SKCIIEPTHOTO [1K-14-B2
OLICHUBAHUS
BatiecoBckue cerr AoBepHsl M JUarpaMMbl BIUSHUS
baitecoBckue MK-14-Y1,
10, | ST AOBEPIA M1 104 | 6 6 44 | TIK-14-V2,
AuarpamMmbI HK-14-Y4
BJIINAHUA
[IpomexyTouynas aTTecranus(9K3aMeH)
IIpomexxyTounas
11. | arrecramus 4 4 1,6 2 0,4
(3Kx3ameH)

5. COJEP)KAHUE JUCHUILIMHDBI, CTPYKTYPUPOBAHHOE IO TEMAM
(PA3JIEJIAM)

Tema 1. OcnoBuble paznensl TUN. OcHoBHbie noHsATHS Teopun MHC

Oposrorst - mHGopmarmoHHblx  cucteMm. [lonsitue UWMUMC, ocHOBHBIE CBOWCTBA.
[Ipumenenne THUM B pa3paboTke HOBBIX HH(MOPMALMOHHBIX TeXHOJOrui. VckyccTBeHHBIE
Heripounsle cetu (MHC) Heuerxkue wmHoxectBa (HM), renernueckue anroputmsl (I'A),
skcneptHbie cucteMbl (DC). Dranbl npoektupoBanuss MHC. Bocnpusitue oObnexra aHanusa,
BEeKTOp 00pa3oB. I[Ipu3HaKoBoe MPOCTPAHCTBO M COKPAIIEHHWE €Tr0 Pa3MEPHOCTH. AJTOPUTMBI
pacrio3HaBaHus. Pemaronue ¢yHkiuu. DopMmupoBaHHME permaronmx mnpasui. llorpyxenue
WCXOJHBIX JIaHHBIX B IPU3HAKOBOE MPOCTPAHCTBO. AjanTanus M KOHTEKCT 3aJayu.
[IpencraBnenne MHC ¢ moMoribio HarpaBieHHBIX TPpadoB.

Tema 2. HeiipoceTeBbie mapaIurMbl ¥ aITOPUTMBI UX O0YICHHS

Muorocnoiasiii nepcentpon (MLP) Anroputm oOpaTHOTO pacmpOCTpaHEHHsI OIIMOOK.
Cern pammanpHbiX OasucHbIx ¢GyHKIUNA (RBF). BepostHocthnas HeliponHas cetb (PNN).
O6o006menHo-perpeccuonnas HedponHas cetb (GRNN). Anroputmbel obydenuss RBF- cereii.
Maimmunbel  onopHeIX BeKTOpoB (SVM), apxutektypa u tunel SVM. IlpuHnumnber u cetu
camoopranuzanun. Dwiptp Xe66a, GHA- cetb It BBIJCICHHS] TJIABHBIX KOMIIOHCHT.
Camoopraam3yromuecs KapTsl npu3HakoB (SOM) Koxonewne,

Tema 3. OcHoBHble IOHATUA Teopun HM

Hocurens. Heuetrkoe wmHO)kecTBO. DyHKUMS NPUHAICKHOCTH M €€  MOJEINHU:
TpeyroiipHasi, TpamnenueBuaHas, 00oOIIeHHas rayccoBckasd. Jlormueckwe u anrebpanueckue
Oonepaly HaJ HEYETKMMH MHOXKecTBaMU. JIMHrBHcTHUecKas mepeMeHHas. Omnepauuu Haj
HEYETKHMH YMCIaMH U uHTepBanamiu. [IpaBuia HeueTkoi apuMeTUKH.

Tema 4. CeTu 1 aITOPUTMBI HEYETKOTO JIOTHUYECKOTO BBIBOJIA

Heuerkue 3nanusd. [IpaBuna HeyeTkoro BbiBoAa. CUCTEMa HEUETKOrO BbIBOJAa MamaaHu
— 3ane. @y33udukarop u aedyszudukatop. YHUBEpcaIbHBINA anmpokcumarop Mamaanu — 3aje.
Cuctema Heuetkoro BbiBojia Takarm — CyreHo — Kanra (TSK). TSK- cets u ee cTpykrypa.
CrpykTypa HeueTkod cetn Banra — Menaens. ['uOpuaHblil anroput™M oOydeHHMsS HEYETKHX
ceteil. O0ydeHHEe HEYETKHX CETEel C MOMOIIBI0 aNTOPHUTMOB CaMOOPTaHH3aIMKU. AANTUBHBIN
QITOPUTM CAaMOOPTaHU3ALMN HEYETKOM CETH.

Tema 5. DBONMIOIMOHHBIE BHIYUCICHUS U AJITOPUTMBI

bazoBbie 3BOMIOIMOHHBIE MeTonbl. Merton KojoHuu MmypaBbeB (ACO). Meton

«moBeneHuss  tommb»  (PSO).  DBONIONMOHHBIE — CTpaTerdd M IPOTpaMMHUpPOBAHUE.




Pacnipenenennsie 3BostonronHbIe Beruncienus (9B). [Iporuo3upoBanue ¢ TOMOIIBIO MAIIMHBI €
OTpaHUYEHHBIMU COCTOSHUSIMU.
Tema 6. I'enetnueckue anroputmsl (I'A)

buonoruueckue ocuHoBwl ['A. 3anaum, pemaembie ¢ nomoinbio I'A. OCHOBHbIE MOHSTHS
I'A. Ilapamerpuyeckass ONTUMHU3ALMU B TEPMHUHAX HBOJIOLUOHHBIX BBIYUCICHUN. ['€HBI,
XpOMOCOMBI M (PYHKIUS HPUCIIOCOONIEHHOCTH. BplumcnurenbHble 3Tamnbl craHaapTHoro ['A.
Havanpnas nomynauus. OmnepaTtopsl BblOOpa poJauTeNel, CKpellMBaHUsA, MyTaluud U 0TOOpa
oco0eii B HOBYIO momyisiiuto. [lapamiensabiii u tubpunaenii ['A. Anantusabie ['A.

Tema 7. OcHoBHbIE OHATUS Teopun DC

OcoOennoctu u obnactu npumeneHuss DC. CpoiicTBa HehoOpMalIM30BaHHBIX 3a/ad.
Cucrembl NOAECPKKU NMPUHATHS pemieHui! Ha ocHoBe DC. basza 3HaHuUl, MeXaHU3M BBIBOJA,
MEXaHU3MBbl TPUOOpETeHUs] U OOBSICHEHMs] 3HAHUM, WHTEIUIEKTYyaJbHBIM HHTepderic. DTambl
npoexktupoBanus IC.

Tema 8. bazbl 3HaHMi U HOPMBI UX MPEICTABICHUS

®opmbl opranuzanuu u npencrapienus 3Hanuii B JC. [lpaBuia, ceMaHTHYECKHE CETH,
¢bpeiimbl.  [IpeamerHoe u mpoOnemHoe 3HaHUA. [leknapaTuBHas M mpolenypHas (QOpMbI
MpEACTABICHUS 3HAHUN. JIorMuecKknii U 3BpUCTUYECKUIM METO bl MPUHATHS pemeHui B OC.

Tema 9. Meroap! U3BI€UEHUS 3HAHUN U SKCIIEPTHOTO OL[CHUBAHUS

OMIUpPUYECKHME UM  YHUCIOBBIE CHCTEMBl. Mepbl CTeneHu BIUSHUS OOBEKTOB.
TectupoBaHue KOPPEKTHOCTH 3HaHW. MeToasl paHXKUPOBAHMS, IAPHBIX CPaBHEHWH U
HEMOCPEACTBEHHOW OIleHKH. OlleHKa KOMIIETEHTHOCTH TpYIIbl 3KcrepToB. (CoriacoBaHue
MHEHHH 3KCTIEPTOB B METO/IE TapHBIX cpaBHeHUH. OO00IIEHHOE paHXKUPOBAHUE 0OHEKTOB.

Tema 10. baitecoBckue ceT T0BEpHs U AUArpaMMbl BIUSHUS

Buget nweonpenenenHocteit B OC. OOBEKTUBHBIEC, CYOBCKTUBHBIC U JIOTHUYECKHE
BEPOSITHOCTH. YTIpaBJICHHE HEONPEACIIEHHOCThIO C TOMOIIbI0 0alieCOBCKOTO OILIEHWBAHUA.
O6o0mennas ¢opmyna baiieca. AnpuopHBIE W aNOCTEPUOPHBIC IIAHCHI TUMOTE3. DakTOpbI
JOCTaTOYHOCTU U HeobxomumocTu cBuaerenbetB. Omnpenenenne bCJ| kak mpUYUHHO-
cineAacTBeHHOM cetu. KauectBeHHass u kosmuectBeHHas monaeinb BCJl. Meronuka pacuera
alpUOPHBIX BEPOSTHOCTEM CBUAETENBCTB U ANOCTEPUOPHBIX BEPOATHOCTEW runore3. OleHka
apUOPHBIX M AalOCTEPUOPHBIX IIAHCOB CBUJIETENBCTB. PacmpocTpaHeHHE anmoCTEPUOPHBIX
BEPOSATHOCTEN TUIOTE3 MO Mepe NOCTYIUIEHUS CBHIETENbCTB. Ha3zHaueHMe M KOMITIOHEHTBI
arpaMm BIiIUsHUA. BeplinHbl penieHnii ¥ BepIIuHbI N0Jb3bl. KauecTBeHHas U KOJIMYEeCTBEHHAs
MOJENU JuarpamMM BIUsSHUSA. Tabmuua BBITOAHOCTH JUISI BEPIIMH MOJB3bL.  [IpuHIUD
MAaKCUMAaJIbHOM MOJIb3bI.

Tema 11. [Ipomexyrounas aTrectanus (IK3aMeH)

Bomnpocs! 1151 TOArOTOBKY K 9K3aMEHY:

1. ConepxaHue TEXHOJOTMU H3BIEYEHUS «CKPBITBIX» 3HAHMW M3 AaHHBIX. CBOMCTBa
3HaHu# u 3agaun CUMU.

2. Meronipl WM MPUHIUIBI MamIMHHOTO 0oO0ydeHus. OOydyeHue ¢ mooupeHueM u 0Oe3
noouipenus. [TpuHIKIIEI caMOOpraHu3anyy.

3. O6nactu npumenenus u meroasl CUN.

4. OcHoBnslie 3tansl CUN.

5. Conepxanue U MaTemMaTuieckas (opMyIHPOBKa 337a4H KJIACTePU3aIMU JaHHBIX.

6. MeTpuueckue alropuTMbl Kiiaccuukannu. MeTpuka u MeTo1 OMKalImIX coceiei.

7. Jluneitnble knaccudukaropbl. MammHa OIOPHBIX BEKTOPOB.

8. baiiecoBckuit kiaccudukarop. MeTosa peeBaHTHBIX BEKTOPOB.



9. Metonst oT60pa npusHakoB. Oproronanusanus ['pama — [lImura.

10. Tumbl JaHHBIX U 337a4d KJIACTEPU3ALINH.

11. ®ynkuun paccrosus. Anroputm UICOMA/L.

12. Metoas! cokpamieHust pasmepHoctd. Auddysnonnoe orodbpakeHre B MpOCTPAHCTBO
MEHBIIIEH Pa3MEPHOCTH.

13. Ilpouenypsl criaxkuBaHus HecTarmoHapHoro BP ¢ momormisio mozeneit J0KaabHO
B3BEUICHHOM MOJIMHOMHUAIIBHON PETPECCUH.

14. Ilonsitue poGacTHOM OLIEHKH cTaTUCTUK BP.

15. OueHKr OCHOBHBIX CTAaTUCTUK HECTallMOHApHBIX BP, ycTOMUNBbIE K 3aCOpEHUAM.

16. Cramuu niporiecca paszpadbotku CUU.

17. O6nactu npumeneHust u metoasr CUN.

18. Conepxkanue u MaTemMaTH4eckast GOpMyIUPOBKA 3a/1a4 KIIACTEPU3ALUU JTAHHBIX.

19. Metpuueckue anropuTMbl kKnaccudukanuu. MeTpuka u MeToJ1 OJmKaiInX coceaen.

20. JIunelinple kiaccupuKaTopbl. MalnHa ONOPHBIX BEKTOPOB.

21. baiiecoBckuii knaccudukaTop. MeTos peneBaHTHBIX BEKTOPOB.

22. Tunbl JaHHBIX U 3372494 KJIACTEPU3ALIUH.

23. Metonp! cokpateHus: pasmepHoctu. Juddy3nonHoe orobpaxeHune B MpoCTPaHCTBO
MEHBIIIEW Pa3MEPHOCTH.

24. Tlpouenypsl CriakuBaHusi HecTanMoHapHOro BP ¢ momoiipio Mojenen JOKaaIbHO
B3BEIIEHHOW MOJTMHOMUAIIBHON PErPECCUH.

25. O1eHKr OCHOBHBIX CTaTUCTHK HeCTalMOHApHBIX BP, yCcTONYMBbBIEC K 3aCOPEHUSIM.

26. OCHOBHBIC BBIYMCIIMTEIIBHBIE 3TAIbl adropuTMa ¢popmupoBanus moaenun DWLS.

27. lleneBast GyHKIMS U MOJECIH JIOKAJTBHO B3BEIICHHOM siiepHOM perpeccun (Lowess).

28. [TpuHIUNBI MOCTPOEHUSI MAITMHBI OTIOPHBIX BEKTOPOB.

29. IloHsATHE OMOPHBIX BEKTOPOB U ONTUMAIBHON THIEPIIIIOCKOCTH.

30. Dranbl NOCTPOEHUS MAIMHBI OINOPHBIX BEKTOPOB Il pEUIEHUs 3aJauu
pacrno3HaBaHus 00pa3oB.

31. ApXuTeKTypa 1 TUIIbI MAIlIMHBI OTTIOPHBIX BEKTOPOB.

32. Hocutens. HeueTkoe MHOXKECTBO. DYHKIIMS PUHATICKHOCTH U €€ MOJCIIH.

33. IloHsiTME TUHTBUCTUYECKON MEPEMEHHOM.

34. Onepauuu HaJ HEYETKUMU MHOYKECTBAMU U UX CBOMCTBA.

35. [IpaBuna HeueTkoro BbiBoAa. HeueTkue 3HaHusl.

36. CuctemMa HEYETKOTO BBIBOJA MaMaaHu — 3ae.

37. ®y3zuduxatop u Aedy33uPUKATOp B HEUETKON CUCTEME.

38. YHuBepcanbHbIil annpokcumatop Mamaanu — 3aze.

39. Cucrema HeueTkoro BeiBojaa Takaru — Cyreno — Kanra.

40. Mopens HeueTkoro BeiBofa B cetu Takaru — CyreHo — Kanra u ee crpykrypa.

41. lenvta npasuiio Buapoy — Xodda 11 00ydeHHsI HCKyCCTBEHHOTO HEWpoHa.

42. ApxuTeKkTypa MHOTOCIOMHOTO IIEPCENTPOHA.

43. Anroput™ oOpaTHOTO paclpoOCTpaHEHHs OMIMOOK M 3BPUCTUKH IO YIYYLICHUIO €r0
CXOAMMOCTH.

44. ApxuTeKTypa ceTell pauanbHBIX 0a3UCHBIX (QYHKITHI.

45. NuTepnionsiiius MHOTOMEpHO# ¢yHKmu ¢ momotisio RBF- cetu, Teopeme Mudernim.

46. SlnepHas oneHka IOTHOCTU BeposiTHOCTH [1ap3ena — Po3enOnarra.

47. BeposTHOCTHasi HEHPOHHAs CETh.

48. Mopens HenuHeHOM perpeccun Hanapaiist — Barcona.



49. O600IIeHHO-perpecCHOHHasT HEHPOHHAS CETh.

50. Meroabt o0y4uenust RBF- ceteii.

51. IIpuHIUTIBI TOCTPOCHUST MAITUHBI OMTOPHBIX BEKTOPOB.

52. IloHsATHE OMOPHBIX BEKTOPOB U ONTUMAIbHON THIIEPIUIOCKOCTH.

53. DOrtambl TNOCTPOEHHWS MAIIMHBI ONOPHBIX BEKTOPOB JUISI pEIICHHs 3aJayd
pacrno3HaBaHus 00pa3oB.

54. ApxHTeKTypa M TUIIBI MAIIMHBI OTTIOPHBIX BEKTOPOB.

55. YnpaBneHue HEONPEACIIEHHOCTHIO C TTOMOIIBI0 0alleCOBCKOTO OLICHUBAHUSI.

56. VYmnpapiieHHME€ HEONPEACICHHOCTBI0O C TOMOIIBI0 OalleCOBCKOTO OIICHUBAHMS.
O600mennas popmyna baiieca.

57. KauecTBeHHas u koimdecTBeHHas moaens bC/.

58. PacmpocrpaneHne anocTepUOPHBIX BEPOATHOCTEM THIOTE3 MO Mepe MOCTYIJICHUS
CBHU/ICTEIILCTB

59. Ha3HaueHne W KOMIIOHEHTHI JUArpaMM BIMSHUS. BepHmHBI perieHnit U BEpIIHHEI
1OJIb3BI.

60. TabGnuia BEITOJHOCTH 7Sl BEPILIUH MOJb3bl. [IpHHIIMT MakCUMalbHOM MOJIb3BI.

IInanbl ceMUHAPCKHUX 3aHATHH

Tema 2. HeilipocereBble mnapagurmMbl W ajdroputMbl ux o0Oydenus. HeiipocereBbie
MapajgurMbl U aAITOPUTMBbI UX 00yUeHUs

Bpewms - 1 gac.

OCHOBHBIE BOIIPOCHI:

OcHoBHbIe Bonpocsl: [IporHo3upoBanne TMHAMUKNA HECTAMOHAPHOIO BPEMEHHOTO psijia
C TIOMOIIIBIO MOJIeTH 0000IIIEHHON HETMHEHHOM PEerpeccumu.

Tema 4. Cetn M anropuTMbl HEYETKOTO JIOTMYECKOrO BbIBOJA. CETH U alrOpUTMBbI
HEYETKOI'0 JIOTUYECKOIO BHIBOJIA.

Bpewms - 1 ygac.

OcCHOBHBIE BOIIPOCHI:

OcHoBHbIe Bompockl: [locTpoeHHne ceTu HEYeTKOro JIOTUYECKOrO BBIBOJA, AJITOPUTMBI
3ane, Mamuanu, Cyreno, TirykamoTo.

Tema 6. I'enetnueckue anroputmsel (I'A). ['enetndeckue anroputmser (I'A).

Bpewms - 1 ygac.

OcCHOBHBIE BOIIPOCHI:

OcHoBHble Bompochl: ['eHbl, XpoMOCOMBI ¥  (QYHKIMS MPUCHOCOOIEHHOCTH,
BBIYHMCIUTENbHBIE dSTanbl cTaHaapTHoro ['A. Hauanpnas mnonynsuus. Onepatopsl BbIOOpa
poIuTenei, CKpeluBaHUs, MYyTaluM M O0TOOpa o0co0eil B HOBYIO MOMYJSALMIO, BBIOOD
TEHETHUYECKOTO AJITOPUTMA.

Tema 10. baliecoBckue ceTu O0OBEpUS W AuarpaMMbl BIMsHUA. baliecoBckue ceTu
JOBEPHUS U AUATrPAMMBI BIIASHHUSIL.

Bpewms - 1 yac.

OcHoBHble Bompocel: Metoasl noctpoeHust baliecoBCKkuX ceTel NOBepHs, AUAarpaMMbl
BIIMSIHUSL, TAaOJIMIIBI BHITOTHOCTH, PACUETHI.

6. IEPEYEHb YYEBHO-METOJINYECKOI'O OBECIIEYHEHUA JJIS
CAMOCTOSTEJBHOM PABOTHI OB YUAIOIIUXCS MO JUCHUILINHE



6.1.1. OcHOBHBIE KAaTETOPUH Y4eOHON TUCIUIIIUHBI JIJI1 CAMOCTOSITEIbHOTO U3yYCHUSI:

AHanu3 BpPEMEHHBIX DPSJIOB - HaJUuue WHQPOPMALUU O TMPOJaKax 3a psl MPOILIBIX
epuoJoB. MeToluKa COCTaBJIEHUS IPOTHO3a HA OCHOBE aHajlu3a JaHHBIX 3a I[POILIbIE
MIEpPUO/Ibl, IPEICTABICHHBIX B BUJE BPEMEHHBIX PA0B. B paMkax 3TON METOJUKHU BBIAEISIOTCS
CE30HHas Bapualus U OOIIMH TPEH], YTO MOMOTaeT MPOBOIUTH MPOTHO3UPOBAHUE AUHAMUKU
psina B OyaymieMm, MpH YCIOBHH HEM3MEHHOCTH JIKAIIMX B OCHOBE IPOTHO3a YCIOBUH H
JOTYILICHU .

Ankera — HabOp BOIPOCOB, COCTABJIEHHBIX IO ONpPEAEICHHOW Mporpamme, Ha KOTOpbIE
JIOJIKHBI OBITh TIOJY4E€HBI OTBETHI OT PECIIOHAEHTOB (YUaCTHUKOB HUCCIIEIOBAHMS).

AHoManibHas BapHallvsg - HEECTECTBEHHO OOJIbIIOE OTKJIOHEHHE BPEMEHHOIo psja,
BIIUSIIOLIME HA 3HAUEHUE MIEPEMEHHON Ha eIMHUYHOE HaOII0ICHNUE.

BpemenHnoil psin - 310 psAn HaOMIOAEHUH, MPOBOASAIIUXCS DPETYISIPHO Uepe3 paBHBIE
MHTEpBaJIbl BpeMeHH. Tabnuia JaHHBIX, OKA3bIBAIOIINX 3HAUYEHUS MEPEMEHHOM, MOoJydeHHbIE
yepes OIpe/IelIeHHbIE paBHbIE HHTEPBAJIbl BPEMEHHU.

AKCOH - 3TO JNJIMHHBINA IWJIMHAPUYECKUH OTPOCTOK HEPBHOM KIETKH (HEHpUT), 1O
KOTOpPOMY HEpBHBIE MMITYJIbChl UAYT OT Tella KIETKH (COMbI) K MHHEPBUPYEMBIM OpraHam M
JIPYTUM HEPBHBIM KJIETKaM.

AxtuBannonHass ¢yHkuus / OyHKUUS aKTHUBAUU - 3TO (QYHKUHUSA, OMpEestoIas
BBIXOJHOW CHUTHajl Ha OCHOBE TpaHC(OPMAlMKM BXOJHOIO CHTHajia: BBIXOJ = (QYHKIUS
aKTUBAIUU (BXO).

AKTHBAIMs HEUpPOHA - 3TO MPUMEHEHUE K HEMY HEIMHEWHOU (DYHKITUH.

ApPXUTEKTypa CEeTH - 3TO COBOKYMHOCTb 3HAUUMBIX [apaMeTPOB CETH, OMPEICIAIOIUX €€
Ha3HAYeHUE U BO3MOXKHOCTHU, CPEAU KOTOPBIX: CTPYKTypa U KOH(UTYpalus CIOeB HEHPOHHOMN
CEeTH a TaK)Ke XapaKTep B3aUMOJCHCTBUSI MEXKIY CIOSIMHU.

Banupanuonnass BbIOOpKAa — OTJIOXKEHHBIM HA0Op JAHHBIX, Ha KOTOPOM TECTUPYETCS
KayecTBO (PMHAJILHOM apXUTEKTYPhI CETH, MOCIE MOA00Pa HAMITYUIIINX [TapaMeTPOB.

B3Bemennass cymMMa - 3TO CIIO)K€HHE BEJIMYHMH, IMPEABAPUTEIHHO YMHOXKEHHBIX Ha
HEKOTOPOE 3Ha4YeHHE (T.H. BEC).

BricokoypoBHEBBIH MPHU3HAK - MPU3HAK, OOBEIUHSIONINI HU3KOYPOBHEBbIC NPU3HAKU B
TPYIIIBI CO CXOKUMU CBOMCTBaMH (HampuMep, ecii CeTh Paclo3HaeT KolleK U codak, To "oBan"
- HU3KOYPOBHEBBIH MpU3HAK, a "yx0" min "nana" - BBICOKOYPOBHEBBIH.

Brixo HEMpOHHOM CETH - 3TO UTOTOBOE 3HAUEHUE (PYHKUIUN aKTUBALIMU, TPUMEHEHHBIX K
B3BEIICHHBIM CyMMaM HEHPOHHOMU CETH.

I'enepaTuBHas HelpoHHas ceTh (T€HEpPaTHBHO-COCTSA3aTeNbHas ceTh) - aHri. Generative
adversarial network, cokpaménno GAN, — anroput™M MamMHHOTO OOy4yeHHs Oe3 yduTens,
MIOCTPOEHHbI Ha KOMOMHALIMM U3 JBYX HEWPOHHBIX ceTed, ogHa u3 KOTopbix (cetb Q)
reHepupyer obpasipl, a japyras (cetb D) crapaercss OTIMYUTH MPAaBUIIbHbBIE («IIOJUIMHHBIEY)
00pa3ibl OT HEMPABUIIbHBIX.

Tak kak cetm G u D MMEIOT NPOTUBOIOJIOXKHBIE LEIM — CO34aThb OOpa3ubl U
0TOpakoBaTh 00pa3Ibl — MEX/1y HUMHU BO3HUKAaeT AHTarOHUCTHYECKas UTpa.

I'eneTnueckuil aIrOPUTM - ATO 3BPUCTUYECKHM aIrOPUTM IOMCKA, UCIOJIB3YEMBIH UIS
pemieHust  3a7ady  ONTUMH3AIMM M MOJEIMPOBaHUSA MyTEM  ciydailHoro  mojabopa,
KOMOMHUPOBaHMs M BapuallMM HCKOMBIX I1apaMeTpPOB C HCHOJIb30BAHUEM MEXaHHU3MOB,
aHAJIOTUYHBIX €CTECTBEHHOMY OTOOpY B IPUPO/IE.



I'enepanus - 370 TUN 3a4a4yM, IIPU KOTOPOM HEHPOHHASI CETh CO3/1a€T KOHTEHT CaMoOro
pasHOro THIIA, HAUYWHAS C TEKCTOB, M300paKEHUI M ayaMo, W 3aKaH4YuBas 'pacKpaliuBaHueM"
4epHO-0embIX GrUIbMOB U "H3MEHEHHEM"" Ce30Ha B BHICOPOJIHKAX.

JleHIpuT - pa3BeTBIEHHBINH OTPOCTOK HEHPOHA, KOTOPBINA MOJydaeT HHPOPMAIUIO Yepes3
XUMHUYECKHE (WJINM DJIEKTPUYECKHE) CHUHAICBhl OT aKCOHOB (MJIM JEHJIPUTOB U COMBI) JIPYTHUX
HEHWPOHOB U NMEPeNacT e€ yepes dJIEKTPUUECKUN CUTHAN Telly HEUpOHa.

3alrymiIeHHbIE JaHHbIE - JAHHBIE C HATMYMEM IIyMa (CIydailHbIX BO3MYIIEHUN) pa3HOU
CTENEHU BBIPAXKEHHOCTH, CIIOCOOHBIMHM HETaTUBHO INOBJIMATH Ha KaYECTBO 00Y4YEeHUs HEHPOHHOU
cetu. Takxke moxa ciaoBoM "IIyM" NOHUMAIOT Cly4yailHble MPU3HAKHU, HE OTpaXkarollUe CYyThb
M3Yy4aeMOro SIBJICHUS, HO KOTOpPbIE

WHuTennexryanpHas 3agada - 3ajaya, pelleHHe KOTOPOW MPOUCXOTUT HE IO 3apaHee
ONpEJEIEHHOMY, TOYHOMY aJroput™My, a Onarogaps caMOOOY4YEeHHIO Kak CBOMCTBY
00yJaromIeiicsi CUCTEMBI.

UckyccTBeHHbli  HeWpoH (MaTemaTuueckuid HedpoH Makkamioka — Ilurrca,
(dbopManbHBIA HEMPOH) - y3€7 MCKYCCTBEHHOW HEUPOHHOM CETH, SIBISIONIUNACA YIPOIIEHHON
MOJIEJIbI0 €CTECTBEHHOTO HEMpoHa.

MareMaTtnuecku, MCKYCCTBEHHBIH HEHPOH OOBIYHO MPEACTABISIOT KaK HEKOTOPYIO
HETTMHEHHYI0 (YHKIIMIO OT EJWHCTBEHHOTO apryMeHTa — JIMHEHHOWM KOMOWHAIMA BCEX
BXOJIHBIX cUTHaJIOB. JlaHHyro (yHKUMIO Ha3bpIBalOT (YHKIMEW aKTUBAUWK WM (yHKIHEH
cpabaTbIBaHUs, IEPEIATOYHONU (QYHKIHEH.

Knaccudukanus - tun 3amadyu, mpu KOTOPOM HEHPOHHAs CETh OTHOCHT TOT WJIM WHOM
00BEKT K OJHOMY M3 KJIACCOB Ha OCHOBE aHallM3a €ro mpu3HakoB. bunapHas kimaccudukanus -
knaccudukanus ¢ aByms kinaccamu. Multilabeling — Bua wimaccudukanum, Tpu KOTOPOM
KJaccu(pUIMpyeMbIii 00BEKT MOXKET OTHOCUTCS 00Jiee YeM K OJTHOMY KIIAcCy OJIHOBPEMEHHO.

Knacrepuzamus / OOydenne 0e3 yduTens - THUN 3aJa4dd, MPU KOTOPOM IPOUCXOIUT
pa3zbueHue BEIOOPKU Ha TPYHIIBI CXO0KHUX 0OBEKTOB, MPU STOM HCHBITyeMasi CUCTeMa CIIOHTAaHHO
oOyuyaeTcsi  BBINOJIHATH IIOCTaBICHHYIO 3ajady 0Oe3 BMeENIaTeIbCTBA CO  CTOPOHBI
AKCIEPUMEHTATOPA WIH CPEJIbI.

Meton oOparHoro pacmnpoctpaneHus ommoOku (Back Propagation) - Momuduxarus
METO0/1a KJIaCCHUYECKOTO IPaIieHTHOrO CIyCKa, METOJl OOHOBJICHUSI BECOB HEHPOHHOMN ceTH, Mpu
KOTOPOM paclpoCTpaHEHHE CUTHAJIOB OIIMOKU MPOMCXOAUT OT BBIXOJOB CEeTH K €€ BXOJaMm, B
HaIpaBJICHUH, 0OPaTHOM MPSMOMY PAaCIPOCTPAHEHUIO CUTHAJIOB B OOBIYHOM pEKHUME PabOTHI.

HeifipomenuaTopsl - OHOJOrMYECKH AaKTHBHBIE XMMHUYECKHE BEIIECTBA, IMOCPEICTBOM
KOTOPBIX OCYHIECTBIISIETCA Mepeaaya MEeKTPOXUMHUUECKOTO UMITYJIbCa OT HEPBHOU KIIETKH 4epe3
CHUHOINITUYECKOE MPOCTPAHCTBO MEXIy HEHpoHaMH, a TakXke, Hampumep, OT HEHPOHOB K
MBIIIEYHON TKAaHU WIIN KEJIE3UCTHIM KIIETKaM.

HuskoypoBHEBbI Npu3HaK - HauboJiee >JIEMEHTApHbIM NpPU3HAK, XapaKTepU3YHOIUH
00BEeKT (HampuMep, eCIM CeTh pPaclo3HaeT Komiek U cobak, To "yxo" wnu "mama" - 310 Gonee
BBICOKOYPOBHEBbIE IPU3HAKH, a "oBan" - GoJiee HU3KOYPOBHEBBIH.

Hopmanuzaius naHHbBIX - 0jHA U3 GopMa MperBapUTeIbHOM 00pabOTKU JaHHBIX, LENb
KOTOPOH 3aKitoyaeTcs B TOM, 4TOOBI IPUBECTH UX K BHJy, HanOoJee OTBEYAIOLIEMY XapaKTepy
UX JaJbHEUIIEro UCIIOJIb30BaHMs. TUIINYHAs HOPMaIn3alus - 9TO "BbIpaBHUBAHUE" NaHHBIX AJIS
IIPUBEACHUA UX 3HAYE€HUH K quana3ony ot 0 no 1.

Ooyuaroras BbIOOpPKA - TaHHBIE, HA KOTOPBIX MPOUCXOIUT 00yueHHe HEHPOHHOI ceTH.

OOyueHnue ¢ yduTeseM — OJMH U3 CIIOCOOOB MAIIMHHOTO OOy4YeHHs, B X0Jle KOTOPOTO
UCTBITYeMast CUCTeMa 00ydJaeTcs ¢ MOMOIIBIO IPUMEPOB «CTUMYII-peakius». Mexay BXoJlaMH 1



STAJIOHHBIMU BBIXOJaMH (CTUMYJI-PEAKIMSA) MOXKET CYLIECTBOBAaTh HEKOTOPAsl 3aBUCUMOCTb, HO
OHa Heu3BecTHa. M3BECTHAa TOJBKO KOHEYHAsh COBOKYIHOCTB IPELEJAEHTOB — IMap «CTUMYJI-
peakmus», Ha3bIBaeMast 00yJaromeil BBIOOPKO.

OOyuenune ¢ mojkperyieHHeM - aHri. reinforcement learning, — oxuH u3 crnoco6oB
MalIMHHOTO 00Y4eHHUs, B X0Jie¢ KOTOPOro UCHbITyeMas cucTeMa 00ydaercsi, B3auMOJICHCTBYs C
HEKOTOpo# cpemoil. OOydeHHEe TPOUCXOTUT 3a CUET TOJYUYCHHS/HE TOMYYCHHUS Harpajbl OT
cpeapbl B IIPOLIECCE B3aUMOICUCTBUA.

[ToBepXHOCTh OMMOKH - 3TO TeoMeTpudeckas (hopma (YHKIUH MTOTEPh, BEIYUCITIEMas B
Ka)XJ0M TOUKE.

[TosmHOCBSI3HAs HEMPOHHASL CETh - ATO CE€Th, B KOTOPOU KaXKIblid HEUPOH CBSA3aH CO BCEMU
OCTaJIbHBIMU HEHPOHAMH, HAXOJAIIUMHUCS B COCEAHUX CIIOSX.

IMocnenoBarensbHas ceTh npsimoro pacrnpoctpanenus - FFNN (Feed-Forwarded Neural
Net), HelipoHHasl ceTh, B KOTOPOM BCE CBSI3M HAIPABJIEHBI TOJBKO OT BXOJA CETH K €€ BBIXOIY
(6e3 omepanuii pactiapaJiyieTMBaHUS UITH ITUKIIOB).

[IpenBaputenbHas 00pabOTKa AaHHBIX - Ba)KHBIM IIar B MPOLIECCE MHTEIUIEKTYaJIbHOIO
aHaJM3a JaHHBIX. Pe3ynpTaToM mpenBapUTeNbHON 00pabOTKM JaHHBIX SBJISETCS KOHEYHBIN
TPEHUPOBOYHBIN HAbOP.

[IpuHUUIT pEeHEenTUBHBIX TOJIEH - 93TO OWOJOTHYECKUW TPHHIUM, MPH KOTOPOM
MHOKECTBO CEHCOPHBIX PELENITOPOB OOPa3ylOT CHHAICHI C €IMHCTBEHHBIM HEMpPOHOM M OHHU
COBMECTHO ()OPMHUPYIOT PELENTUBHOE TOJIE 3TOT0 HEWPOHA.

[IporHo3upoBanue BPEMEHHBIX PAIOB - 3TO TUI 3aJauyd, HpPU KOTOpOM, o0OIanas
YHOPSAJOYEHHBIM 10 BPEMEHU PSAIOM 3HAUEHUM, HAM HY)KHO IOHSTH, KaKue 3HAYeHUs OyayT
UITH B HEM JaJIblIE.

Perpeccus - 3amaya O1eHKM UCTUHHOTO (YUCIIOBOTO) 3HAYCHHSI HEKOTOPOU HE3aBUCHUMOM
MepeMEHHOH (BBIXOJ] HEHPOHHOM CETH) OT COBOKYITHOCTH 3aBHCHUMBIX TIEPEMEHHBIX (BXOJI CETH).

PexyppenTHas HelipoHHas CeTh - 3TO CETh C MaMATHIO, XpaHsiilas UH(POPMALIUIO O TOM,
YTO B HEH MPOUCXOAMIIO B MpoILIble utepanuu oOydenus. Jlocturaercs 3to 6marogaps Tomy,
YTO KaXIblii HEHPOH B TaKOW CETH UMEET CBS3b C CAMHUM COOOH.

CBeprouHass HEHWpOHHas CeTh - 3TO CeTh, paldoTaromias MO MPHHIMILY PELENTUBHBIX
MOJIeH, CyTh KOTOPOTO 3aKIJIOYAeTCsl B TOM, YTO Ka)/Ibli HEHPOH MOCIEAYIOIIETrO CIEIYIOLIEro
cinost "cMoTpuT" Ha HEOOJBIION KycodeK (Harmpumep, 3 Ha 3 MUKCEIs) MPEIbIIYIIETO CIIOS.

Cerp mpsimoro pacnpoctpanenus (Feedforward) - 310 ceTb, B KOTOpPOH BCE CBS3H
HaIpPAaBJIEHBI CTPOTO OT BXO/IHBIX HEHPOHOB K BBIXOJIHBIM.

CurmounanbHbple (YHKIUU - (QYHKIUHU, BXOIAIIME B CeMEHCTBO (yHKIMI Kiacca
Curmoun. Curmouja - 93TO TrjaJkas MOHOTOHHAs BO3pacTarolas HelnuHeWHas (yHKIHS,
uMmeromas ¢GopMy OYKBBI «S», KOTOpas 4acTO MPUMEHSETCS A «CIUIaKUBAHUS» 3HAUYCHUUN
HEKOTOPOU BEJIMUMHBI.

Cunanc - MeCTO KOHTakTa MEXAy ABYMS HEMpOHAMM WIM MEXAYy HEHPOHOM U
nosyyaromeil curHan s¢dexkTopHoit kieTkoi. CHyKuT s Mepefadyd HEePBHOTO HMITYJhCa
MEXIy NIByMs KJIETKaMHu, MPUYEM B XOJI€ CHHONTHUYECKOW NEepelayd aMIUIUTyJa U 4acToTa
CUTHAJIa MOT'YT PETYJIUPOBATHCS.

Crnoli HEepOHHOW CETU - TpylNIa HEHPOHOB, HAXOSAIIMXCA HA OJIHOM YPOBHE HEpapXUU
MMEIOIIKX OO BXOJ] / BBIXO/ M (DYHKIIMIO aKTHBALIMH.

CKpBITBIH CIOM - CJI0M HEUPOHHOW CETU, HAXOIAIIUNCA MEXKTy €€ BXOJHBIM U BBIXOAHBIM
CIIOSIMH.



CpennexBaapaTuyHasi OIIMOKa - BapuaHT HawOoJiee YacTO HCHOJIb3yeMOH (QYHKIHH

norepb (0OCOOCHHO B 3aJadyax pErpeccuu), BBIYMCIACTCS KaK KBajgpaT pPa3HHULBI MEXIY

«HMCTUHHBIM» 3HaA4YCHHCM HeHeBOﬁ HepeMCHHOﬁ U IMpPCACKa3aHHbIM CCTbIO, YCPCIAHACTCA B

paMmkax ogHoro batch size.

TecroBass BBIOOpKa - JaHHBIE, HA KOTOPBIX HJIET MPOBEpPKa KadecTBa pabOTHI paHee

00y4YeHHO ceTH.

6.1.2. 3amanust U1 IOBTOPEHUS U YriTyOIeHus: MpuoOpeTaeMbIX 3HAHUM.

No Kon pesynwsTaTta ananns
o0y4eHust
1 11K-14-31 CpoiicTBa 3HaHWH M 33124 HHTEIJIEKTYAIbHBIX HHPOPMAIIMOHHBIX CHCTEM
2 11K-14-31 Mertozp! M IPUHIMIIBI MAITHHHOTO 00Yy4eHHsl.
3 K-14-32 Conepxanne ¥ MareMaTHdecKas (QOpMYyIHpPOBKa 3a/laud KIacTepU3alliu
JTAHHBIX
4 11K-14-32 MerpuyecKkre alrTOpUTMBI KJIACCH(DUKAIHH.
5 11K-14-33 ApxuTeKTypa Moaynel B MHTeIUIeKTyabHbIX cuctemax [P,
6 K-14-33 Otanbl MOCTPOSHUS MAIMHBI OMOPHBIX BEKTOPOB JUIS PEUICHHS 3aJlaud
pacrno3HaBaHus 00pa3oB.
7 I1K-14-34 Jenbra npasuio Buapoy — Xodda mi1st 00yueHuss HCKYCCTBEHHOI0 HEHPOHa.
8 11K-14-34 ApPXUTEKTypa MHOTOCIIOMHOTO TIEPCENTPOHA.
6.2. 3aganus, HampaBJieHHbIE HAa (OpMUpPOBaHKE MPOPECCHOHATBHBIX YMEHHH.
No Kon pesynbprara aanus
o0ydeHus
9 MK-14-V1 IIpuBemuTe anroputMm oOpaTHOrO pacnpoctpaneHus ommboxk HMHC wu
9BPUCTHUKHU IO YIYULIEHHUIO €0 CXOIMMOCTH.
10 MK-14-Y1 IIpuBemuTe anroputMm oOpaTHOTO pacnpoctpaneHuss ommboxk HMHC wu
9BPUCTHUKHU 10 YIYULIEHHUIO €r0 CXOIMMOCTH.
CxaTue IUHAMUYECKOTO [HMala30Ha BXOAHBIX JAHHBIX B IIE€PCENTPOHOM
11 I1K-14-V2 HeiipoHe BBIMIONHSETCS OMOK (hyHKIMHM akTuBanud. [lpuBennte Hambomee
M3BECTHBIC (DYHKLIMHU aKTHBAIMH, 00ECIICYMBAIOILIE CHKATHE.
[IpuBenure anroput™M oOy4deHHS AacCOLMATHBHOW IIAMATH Ha OCHOBE
12 [1K-14-Y2
0000IIeHHOT 0 TocTynaTa o0y4uenns Xebc0a
13 I1K-14-V3 [losicanTe npumenenre npasuia Oiist 1y o0ydenns punpTpa Xeboa.
B mponecce oOyueHns MHOTOCIOMHOrO IEpPCENTPOHAa Ha 3Tane oOpaTHOro
14 [1K-14-VY3 pacnpocTpaHeHHsS BBIYHCISIOT CHTHAJBI OMMOOK W JIOKAJhHBIE TPAJAUCHTHI
JUTSI HEHPOHOB CKPBITHIX clioeB. [IpuBemuTe popMyInbl BEIMUCICHUI.
15 [K-14-V4 Bremonaute  mpoekTupoBaHWE — 0acieCOBCKOW  CETH  JOBEpHsl s
KJIACCU(UKAITUN OOBEKTOB.
[IpuBeanTe anropuT™M pacHpPOCTPAHEHUSI ANOCTEPHOPHBIX BEPOSTHOCTEH
16 [IK-14-V4 TUTIOTE3 TI0 Mepe TIOCTYIUIEHHS CBHUJETENhCTB HAa CETH NPEABIAYIIETO
ITyHKTA.
6.3. 3amanus, HampaBiieHHble Ha (GOpMUPOBaHHWE MPOPECCUOHAIBHBIX HABBIKOB,
BJIQJICHUH.
No Kon pesynbraTa aaus
o0y4YeHus
17 K-14-B1 CrpoekTupoBaTb  CeTh  paldaybHBIX  OasucHbIX  QyHKUMHA Ui
MIPOTHO3UPOBAHUS 00BEMOB MPOAAK.
18 [1K-14-B1 KrnaccudunmpoBaTh 00bEKTHI ¢ TOMOMIBIO AJITOpUTMa OJIMKaHIIMX cocenieil.
19 MK-14-B2 CrpoeKTHpoBaTh HEWPOHEUYETKYI0 CeTb Il KiaccupuKaluuu OOBEKTOB
pEKJIaMBI TI0 YPOBHIO MOCTYIUICHUH B OFOJUKET MEramoJuca.
20 [1K-14-B2 OueHNTh KayecTBO pACHO3HABAHMA C TOMOIIBIO MAIIMHBI  ONOPHBIX




BEKTOPOB.

21 I1K-14-B3 Cdopmupoats napopmaTHBHBIE TpH3HAKK ¢ moMo1sio GHA- cetn.

CHpOGKTI/IpOBaTI) BEPOATHOCTHYIO HeﬁpOHHYIO CCTh IJII MPOTHO3HMPOBAHUA

22 T1K-14-B3

HaIpaBJICHUS AUHAMUKH BPEMEHHOTO psiia

[IpoBecTy BEIOOPOUHOE OICHUBAHUE OCHOBHBIX CTATUCTHK HECTAIIMOHAPHBIX
23 T1K-14-B4

BpeMeHHBIX psioB (HBP).

CrpoekTupoBaTh 0aleCOBCKUIN KIaCCU(DUKATOP Ha OCHOBE IIOJIUT'YaCCOBCKOM
24 TK-14-B4 POCKTHD (uxarop y

MOJCIM MHOI'OMEPHOI'O pacrIpeaACICHNA IMPU3HAKOB.

7. ®OHJ] OLIEHOYHBIX CPEJCTB JIISI IPOBEJEHUS TEKYIIETO
KOHTPOJISI U IPOMEKYTOUYHOM ATTECTALIMY OBYYAIOLIUXCSI IO
JUCHUILIMHE (MOAY.JIIO)

7.1. CpencrBa OLIEHMBaHUA B XOJI€ TEKYIIETO KOHTPOJIS:

- MHACHhMEHHBIE KpaTKHE OMpPOCHl B XOJI€ AyJAWTOPHBIX 3aHATUN Ha 3HAHUE KAaTEropuil
y4eOHOM TMCIUIIINHBI,

- 331aHUS U YIIPaKHEHU S, PEKOMEHIOBaHHbIE JIJISl CAMOCTOSITENIbHOM paboThI;

- MpaKkTUYecKas paboTa Ha CEMUHAPCKUX 3aHATHUSAX;

-OTBETHI Ha BOIIPOCHI ITPH MOATOTOBKE K 3K3aMEHY.

7.2. ®OC st TEKYETO KOHTPOJISA:

No Koig;izgzam DOC TekyIero KOHTPOIIS
1 I1K-14-31 3agaHus IS CAaMOCTOSITENTEHON paboThI 1.

2 I1K-14-31 3agaHus IS CAMOCTOSITENTEHON paboThI 2.

3 I1K-14-32 3agaHus I CAaMOCTOSITEIEHON paboThI 3.

4 I1K-14-32 3agaHus IS CAMOCTOSITENTEHON paboTHI 4.

5 I1K-14-33 3agaHus IS CAMOCTOSITENTEHON paboTHI 5.

6 I1K-14-33 3agaHus IS CAMOCTOSITENTEHON paboTHI 6.

7 I1K-14-34 3agaHus IS CAMOCTOSITENTEHON paboTHI 7.

8 I1K-14-34 3agaHus I CaMOCTOSTEIIEHON paboTHI 8.

9 I1K-14-V1 3agaHus I CaMOCTOSITENNEHON paboTs! 9,10.
10 I1K-14-V1 Cemunap 1o teme 2,9

11 I1K-14-V2 3agaHus A1 CaMOCTOSITENbHON padoTsr 11,12,
12 I1K-14-VY2 Cemunap teme 4,10

13 11K-14-V3 3anmanus s camoctosiTeTbHON paboter 13,14,
14 11K-14-V3 CemuHap 1o teme 3,6

15 I1K-14-V4 3anmanus s camocTosiTeTbHON paboThl 15,16.
16 I1K-14-V4 CemuHap 1o teme 7,8

17 I1K-14-Bl1 3anmanus s camocTosiTebHON pabothr 17,18.
18 [1K-14-B1 Cemunap 1o teme 1-3,9

19 [1K-14-B2 3ananus s camoctositebHoN padoter 19,20
20 I1K-14-B2 CemuHnap o teme 4, 5, 10.

21 [1K-14-B3 3amanus s caMocTosiTelIbHON paboTthr 21,22.
22 I1K-14-B3 Cemunap 1o teme 6.

23 [1K-14-B4 3amaHus s caMOCTOSTENbHON paboThl 23,24
24 I1K-14-B4 Cemunap o teme 7,8.

7.3 ®OC 115 NpoOMEKYTOYHON aTTECTALUHU:

3aZ[aHI/IH JIJIsS OLIEHKHU 3HAHUI.




Kog pesynpraTa
00y4eHust

3aganus

[1K-14-31

1. ComeprkaHue TEXHOIOTUU U3BJICUCHUS «CKPBITBHIX» 3HAHUK U3 JaHHBIX.
CaoiictBa 3nanuit u 3agauu CUN.

2. Merogpl W TpUHOUNBI MamuMHHOTO oOy4yeHus. OOydeHue ¢
nooIpeHreM 1 0e3 moompenus. [IpHHINTBI caMOOpTaHU3aAIHH.

3. O6nactu npumeHneHus 1 meroast CUU.

4. OcHosusie »Tansl CUN.

5. Conepxanme ©  MaTeMaThueckas  (OpMYJHpOBKa  3a/1a4d
KJIacTepU3aliK JaHHBIX.

6. Merpuueckue anropuTMbl KilacCH(PUKALUU. MeTpuka W MeETon
OmKalIImX coceeH.

7. JInuelinbie KIacCUPHUKATOPBI. MalinHa OMOPHBIX BEKTOPOB.

8. baifecoBckuii kinaccudukatop. MeToj] peieBaHTHBIX BEKTOPOB.

9. Merozp! orbopa npusHakoB. Oproronanu3anus ['pama — [lImuara.

10. Tumnbl TaHHBIX ¥ 33]]a9H KJIACTEPHU3AIUH.

11. ®ynkiun paccrosaus. Anroputm MCOMA/LL

12. Mertozpl cokpaiienus pazmepaoctu. Jnddysnonnoe orodopaxeHue B
MPOCTPAHCTBO MEHBINEH Pa3MEPHOCTH.

13. Tlpomemypsl criaaxuBaHus HectamuoHapHoro BP ¢  momomipio
Mojiesiell JIOKIBHO B3BEIIEHHON TTOJIMHOMUAILHON PErpecCcHH.

14. ITorsTie pobacTHOM OIEHKH CTaTHCTUK BP.

15. OueHkrn OCHOBHBIX CTaTHCTHK HecTaruoHapHBIX BP, ycTtoitumBeie k
3aCOPEHUSIM.

22. Tunbl TaHHBIX U 337290 KJIACTEPHU3AIHH.

23. Metozpl cokpaiiieHus: pasmepHoctd. Juddy3suonnoe oroOpakeHue B
MIPOCTPAHCTBO MEHBIIIEH pa3MEPHOCTH.

24. Tlpomemypsl CcriaaxuBaHWs HectamuoHapHoro BP ¢ momomibio
MOZIelel JIOKIbHO B3BEIIEHHOW TOJMHOMHAIBHON perpeccuu.

25. OrmeHKd OCHOBHBIX CTAaTHCTHK HECTAMOHApHBIX BP, ycToWdmBhIe K
3aCOPEHUSIM.

26. OCHOBHBIC BBIYHCIUTEIBHBIC STalbl aJropuTMa (HOPMUPOBAHHUS
monemn DWLS.

27. leneBas ¢yHKOIHA W MOIENb JIOKAbHO B3BEHICHHOW SI/IEPHOM
perpeccuu (Lowess).

28. TIpUHIUITBI TOCTPOCHUST MALITMHBI OTIOPHBIX BEKTOPOB.

29. IloHsATHE OMOPHBIX BEKTOPOB M ONTHMAIBFHON THITEPILIOCKOCTH.

30. DTamel TOCTPOEHWS MAITHMHBI OMOPHBIX BEKTOPOB I PEIICHHUS
3a/1a4¥l pacro3HaBaHUs 00pPa30B.

31. ApXHUTEKTypa U TUIIBI MAIIMHBI OTIOPHBIX BEKTOPOB.

[1K-14-31

41. Jlenbra mpaBwio Bumpoy — Xodda mist oOydeHus HCKYCCTBEHHOTO
HEUpOHa.

42. ApXHUTEKTypa MHOTOCJIOMHOr0 epCenTpOHa.

43. AnroputM 00paTHOTO PacHpPOCTPAHEHHS OMIMOOK W 3IBPUCTHUKH TIO
YIYUIIEHHUIO €ro CXOAUMOCTH.

44. ApxuTeKTypa cerell paanaibHBIX 0a3uCHBIX (DYHKITUH.

45. WHreprnonsanuss MHOroMmepHoi ¢yHKuu c¢ nomombio RBF- cern,
TeopeMe Mudemnn.

46. SlnepHast oleHKa TUIOTHOCTH BepositHOCTH [lap3ena — Pozenbnarra.
47. BeposiTHOCTHAsI HEHPOHHAS CETh.

48. Mopens HenuHelHOH perpeccun Hanapaiis — BatcoHna.

49. O06001IEHHO-perpecCuONHasl HeHPOHHAS CETh.

50. Meronp! o0yuenust RBF- cerei.

51. IlpuHIMITBI HOCTPOEHMSI MAIIMHBI OOPHBIX BEKTOPOB.

[1K-14-32

16. Cramuu miporiecca pa3zpadborku CUU.
17. O6nactu npumenenus u meroast CUN.
18. Copepxanne u©  Marematuueckass  (GOpMYyJIMpOBKa  3aJaud




KJIACTEpU3aLUU JAHHBIX.
19. Merpuueckue anropuTMbl KiaccupuKanuud. MeTpuka H METO[
Ompxaimux coceneil.

20. JInneiinpie knaccuukaTopbl. MalmHa OOPHBIX BEKTOPOB.

21. baiiecoBckuii kaccudukatop. MeTos peleBaHTHBIX BEKTOPOB.

[1K-14-32

55. VmnpaBieHHWe HEONPEICICHHOCTBIO C IIOMOINBI0 0aliieCOBCKOTro
OLICHUBAHMUS.

56. VYmpaBieHHE HEONPEICICHHOCTRIO C IIOMOINBI0 0aliieCOBCKOTro
onenuBanus. O6o0menHas Gopmyina batieca.

57. KauectBenHas u konuuectBeHHast mogens bCJI.

58. PacmpocTpaHeHre amoCTEPHOPHBIX BEPOSITHOCTEH THUIOTE3 MO Mepe
IMMOCTYIICHUA CBUACTCIILCTB

59. HazHaueHue ¥ KOMIIOHEHTHI AWarpaMM BIUSHUS. BeplIInHb! penennii
1 BCPIIMWHEI ITOJIb3bI.

60. Tabnua BHITOAHOCTH JUIS BEPIIWH MOJb3bL. [IpUHIMIT MaKCUMaJIbHON
MIOJIB3bI.

[1K-14-33

41. Jenbra npauno Buapoy — Xodda ans o0ydeHUs: HCKyCCTBEHHOTO
HEHpOoHa.
42. ApXUTEeKTypa MHOTOCIOHHOTO TIEPCENTPOHA.

[1K-14-33

43. AnropuTM 0OpaTHOTrO PacHpOCTPaHEHUS OMIMOOK W 3BPUCTHKHU IO
YIYYIIEHHIO €ro CXOJAUMOCTH.

[1K-14-34

32. Hocurens. Hederkoe MHOKecTBO. DYHKIMS MPHHAIIEKHOCTH U €€
MO/IEIH.

33. IloHsATHE TUHTBUCTUYECKOH TTEPEMEHHOM.

34, Onepanuu HaX HEICTKIMH MHOXKECTBAMH M UX CBOWCTBA.

35. [IpaBuiaa HEYETKOTO BEIBOMA. HeueTkue 3HaHumsL.

[1K-14-34

36. Cuctema HedeTKOro BeIBosia Mampaanu — 3afe.

37. dy33udukarop u gedy33udUKaTOp B HEUESTKOM CHCTEME.

38. YHUBEpCcaIbHBIN anmpokcuMaTop Mamaanu — 3aje.

39. Cucrema Hederkoro BeiBoga Takaru — Cyreno — Kanra.

40. Mopenp HedeTkoro BeiBoma B cetn Takarm — Cyreno — Kanra un ee

CTPYKTYpa.

3agaHus U151 OLICHKHA YMEHUM.

Kon pesynbraTa
o0y4YeHwHs

3amanns

[1K-14-V1

3ananus, HaMpaBJIeHHbIE Ha (OPMHUPOBaHKE MPO(DECCHOHANBHBIX YMEHUN
9 paznena 6.2.

[1K-14-V1

3anaHus, HarpaBieHHbIE HA (HOPMHUPOBAHHUE TPOGECCHOHANBHBIX YMEHUN
10 paznena 6.2.

[1K-14-Y2

3anaHus, HarpaBieHHbBIE HA (HOPMHUPOBAHHUE MTPOGECCHOHANBHBIX YMEHUIN
11 paznena 6.2.

[1K-14-Y2

3ananus, HarpaBieHHbBIE HA (OPMHUPOBAHKE MTPOGECCHOHAIBHBIX YMEHUN
12 paznena 6.2.

[1K-14-V3

3anaHusi, HarpaBJIeHHbIE Ha (OPMHUPOBaHUE MTPODECCHOHANBHBIX YMEHUN
13 paznena 6.2.

[1K-14-V3

3ananusi, HampaBJIeHHbIE Ha (OPMHUPOBaHKE MTPODECCHOHANBHBIX YMEHUN
14 paznena 6.2.

[1K-14-V4

3ananus, HampaBJIeHHbIE HA (OPMHUPOBAaHUE MPO(ECCHOHATHHBIX YMEHHMA
15 paznena 6.2.

[1IK-14-Y4

3ananus, HarpaBiieHHbIE HA (OPMHUPOBAHHUE MPOPECCHOHANBHBIX YMEHUHN
16 paszgena 6.2.

3anaHus, HanpaBieHHbIE Ha (JOpMUPOBaHKE PO(PECCHOHANBHBIX HABBIKOB, BIIaJICHHMN.

| Ne |

Kog pesynpraTa

3amganus




00y4eHust
3amanus, HampaBlicHHble Ha (opMupoBaHue MPOheCCHOHATBHBIX
1 IK-14-B1
HaBBIKOB 17 paznena 6.3.
3amaHus, HampaBlicHHble Ha (opMupoBaHUE MPOdECCHOHATBHBIX
2 ITK-14-B1
HaBBIKOB 18 paznena 6.3.
3 [IK-14-B2 3amanus, HampaBieHHble Ha (opMHpoBaHHE TNPO¢)eCCHOHATIBHBIX
HaBbIKOB 19 paznena 6.3.
3aganus HaIlrpaBJICHHBIC Ha OpPMHPOBAHUEC IpoPECCUOHATBHBIX
4 MK-14-B2 JAHHA, ~ HAMD (bopmup pog
HaBbIKOB 20 paznena 6.3.
5 [IK-14-B3 3amanus, HampaBieHHble Ha (opMHpoBaHHE TNPO(EeCCHOHATIBHBIX
HaBBIKOB 21 paznena 6.3.
3amanus, HampaBieHHble Ha (opMmHpoBaHHE TPO(eCCHOHATIBHBIX
6 I1K-14-B3
HaBBIKOB 22 paszjena 6.3.
7 [IK-14-B4 3amaHus, HampaBieHHble Ha (opMmHpoBaHHE TPO(EeCCHOHATIBHBIX
HaBBIKOB 23 paszfnena 6.3.
3aganus HaIrpaBJICHHBIC Ha OpPMHPOBAHUEC IpOoPECCUOHATIBHBIX
8 TTK-14-B4 HaHH, p (bopmnp pod
HaBBIKOB 24 pazfnena 6.3.

8. IEPEYUEHb OCHOBHOM U JONOJIHUTEJBbHOM YYEBHOM
JIATEPATYPBI, HEOBXOJUMOM AJIs1 OCBOEHUS JUCHUIIINHBI (MOJIYJIS)

a) OCHOBHas IuTepaTypa:

1. SAcaunkuii JI. H. VIHTENNEKTyaIbHBIE CUCTEMBI | YU€OHUK. — 2-€ U3]., IEKTPOH. —
(YaeOuuk ms Beiciie mkodiel) / JLH. Scaumkuii. - Mocksa: JlabopaTtopus 3Hanui, 2020. - 224
c. - ISBN 978-5-00101-897-1. - URL: https://ibooks.ru/bookshelf/385347/reading. - Tekcr:

3IEKTPOHHBIMN.

2. Camvumua H. HO. ®OyHKknuoHaJIbHOE MPOrPpaMMHUPOBAHUE M HMHTEIJICKTyaJbHbBIC
cuctembl / H.}O. Canmuna. - Tomck: TYCVYP, 2016. - 100 c. - ISBN tusur_2017_132. - URL:
https://ibooks.ru/bookshelf/356578/reading. - TekcT: 3EKTPOHHBIIA.

3. EmreneB I'.b. HntemnekryasibHble cucTeMbl TpoekTupoBanusi / I'.b. EBrenes. -
MockBa: MI'TY um. H.D. baymana, 2012. - 410 c. - ISBN 978-5-7038-3594-4. - URL.:
https://ibooks.ru/bookshelf/364136/reading. - TekcT: 3E€KTPOHHBIIA.

0) IOMOHUTENbHAS TUTEpaTypa:

1. BacuneeB B. W. HMHrennexryanbHble CHUCTEMBl 3allMTHl HWHGpOpMauu: ydeOHOE
noco6ue / B.W. Bacunbes. - MockBa: Undpa-Unxenepus, 2013. - 172 c¢. - ISBN 978-5-94275-
667-3. - URL: https://ibooks.ru/bookshelf/339600/reading. - TekcT: 2IeKTPOHHBIN.

2. bory3 C.II. UnTennekryaabHble HHTEPAKTUBHBIE CUCTEMbI U TEXHOJIOTUH YIPABICHUS
yIaJIeHHBIM JOCTYNOM (MeToibl ¥ MOJIENTH YIPaBJICHUS MPOLECCAMU 3aIUTHl U COIIPOBOXKAECHUS
MHTEIJUIEKTyaJIbHOU coOcTBeHHOCTH B ceTH Internet/Intranet) / C.I1. botys. - Mocksa: COJIOH-
ITPECC, 2016. - 340 C. - ISBN 978-5-91359-132-6. - URL:
https://ibooks.ru/bookshelf/344922/reading. - TekcT: 2MeKTPOHHBIH.



https://ibooks.ru/bookshelf/385347/reading
https://ibooks.ru/bookshelf/356578/reading
https://ibooks.ru/bookshelf/364136/reading
https://ibooks.ru/bookshelf/339600/reading
https://ibooks.ru/bookshelf/344922/reading

9. HIEPEYEHb KOMIUVIEKTOB JIMNIEH3UOHHOI'O U CBOBOJHO
PACITPOCTPAHAEMOI'O ITPOI'PAMMHOI'O OBECIHHEYEHMUAA,
HCHOJb3YEMOI'O ITPU U3YUEHUY YUYEBHOM JUCIIUILIVHBI

[Ipn wu3ydyenum ydeOHOM AMCUMIUIMHBI (B TOM 4YHCIIE€ B HWHTEPAaKTUBHON (opme)
mnmpeamnojaractcsa MNpUMCHCHHUEC COBPEMCHHBIX I/IH(bOpMaIII/IOHHI)IX TexHojornii. KommiexT
MIPOTPAMMHOTO 00eCTIeueH s U UX MCIIOJIh30BAHUS BKIIIOYAET B CEOS:

nakeTsl oducHoro mporpamMmHoro obecmeyenus Microsoft Office (Word, Excel,
PowerPoint), OpenOffice;

Be0-Opaysep (Google Chrome, Mozilla Firefox, Internet Explorer ap.);

AIIEKTPOHHYIO OMOIMOTeUHYIO crcTemMy 1D00KS.ru.

st joctyna K yaeOHOMY IJIaHy M pe3yJibTaTaM OCBOCHUS AUCIUILUINHBI, ()OPMHUPOBAHUS
[Toptdonmo oOyuaromierocs ucnoib3dyercss JIMuHbIM KaOUHET CTyAeHTa (OH-JIaliH JOCTYHI 4epe3
cetb MWutepHer). [Jlns oOecnedyeHus pgocTyna oOydarolmuxcs BO BHEyuyeOHOE BpeMs K
AJIEKTPOHHBIM 00pa30BaTENIbHBIM pecypcaM y4eOHOW AMCIIUIUIMHBI, a TakKe JJIs CTYACHTOB,
o6yqa}0m1/1x051 C MPUMCECHCHUEM JTUCTAHIIMOHHBIX O6paSOBaTeJ'II)HI)IX TCXHOHOFI/Iﬁ, HCIIOJIB3YETCA
nopraji 31ekTpoHHoro ooydenus Ha 6aze CIIO Moodle (oH-maiin goctyn uepe3 cetb MHTEpHET).

10. IIEPEYHEHDb PECYPCOB HH®OPMAIIMOHHO-
TEJEKOMMYHUKAIIMOHHOM CETH «MHTEPHET», HEOBXOIUMBIX JJI5
OCBOEHMS JUCHUITVINHBI

https://ibooks.ru/ DiekrponHas GUOIHOTEUHAS CHCTEMA «ATOYKC

https://cyberleninka.ru/ — nayunas snextponnas ouoaroreka « KUBEPJIEHWHKA»

http://www.machinelearning.ru/  —  npodeccHOHaNbHBIH  HHPOPMALUOHHO -
AHATUTHYECKUH PeCype, MOCBSIICHHBIM MAaIlIHHHOMY OOYYEHHIO, Paclo3HaBaHHIO OOpa3oB U

HNA]JI uHTEeIIeKTYaIbHOMY aHAJIU3Y JTAHHBIX

11. OBYYEHHUE MHBAJINAOB U JIUI C OI'PAHUYEHHBIMU
BO3MOXHOCTAMMHU 310POBbS

N3ydyenne y4eOHOM MUCHUIUIMHBI OOY4YalOUMMHUCA WHBAIMJAMH W JUIAMU C
OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3JI0POBbSI OCYLIECTBIISIETCS B COOTBETCTBUU ¢ [Ipukazom
MunuctepctBa obpa3zoBanusi u Hayku PD ot 9 nosiOps 2015 r. Ne 1309 «O6 yrBepxaeHuu
ITopsinka obecrieueHHs! yCIOBUN JTOCTYITHOCTU JUIs MHBAJIUAOB OOBEKTOB M INPEIOCTABISIEMbIX
ycayr B cdepe oOpazoBaHMs, a TakKe OKa3aHUs UM IPH 3TOM HEOOXOJMMOM momomm» (c
W3MEHEHUSIMH U JIOTIOJHEHHSIMH), METOIUYEeCKUMH pPEKOMEHJAIMsIMU TI0 OpraHu3aluu
oOpa3oBaTeNbHOrO TMpolecca s OOY4YeHHs WHBAIWAOB U JIMI C OrPaHUYCHHBIMU
BO3MO’KHOCTSIMHU 37I0pOBBSl B 00pa30oBaTENIbHBIX OPraHMU3ALUAX BBICIIEr0 0Opa3oBaHMs, B TOM
Yucie OCHAIEHHOCTH 00pa3oBaTeIbHOTO Mpoliecca, YTBEpkKAEHHBIMH MHHHUCTEPCTBOM
oOpa3zoBanus u Hayku PO 08.04.2014r. Ne AK-44/05BH.

Jluna ¢ OorpaHMYeHHBIMH BO3MOKHOCTSIMH 37I0POBbSl M HMHBAJIHMJBI 00ECHEUUBAIOTCS
AJIEKTPOHHBIMU 00pa30BaTEIbHBIMH PECYPCaMH, aTAITHPOBAHHBIMU K COCTOSIHUIO UX 37I0POBBSI.


https://ibooks.ru/
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[IpenocraBienne cHenMaIbHBIX TEXHUYECKUX CPEACTB OOY4YeHHS KOJUIEKTHBHOTO U
WHIMBUIYAIIBHOTO TIOJIb30BaHUs, TOAOOP M  pa3paboTka y4eOHBIX MAaTepHajoB UL
o0yJaromuxcs ¢ OrpaHUYCHHBIMU BO3MOYKHOCTSIMU 3JJ0POBbS IPOU3BOIUTCS MPETIOAaBATEIISIMU
C YYeTOM WHIUBHAYAJIbHBIX MCUXO(PHU3UOJOTMUECKHMX OCOOCHHOCTEH OOydJaroumxcs u
cnenn(uky npuema-tepenadynd ydyeOHoi nH(pOopManuyd Ha OCHOBAHWUHU NPOCHOBI, BRIPAKEHHOU B
MUCbMEHHOM opme.

C oOydvarommMucs 1O WHIMBHIYAIbHOMY IUIAHY WIH HHIUBUAYaJbHOMY TpaduKy
MIPOBOJISATCS] MHMBHTyaIbHBIC 3aHATUS H KOHCYIIbTAIHH.

12. ONMCAHUE MATEPUAJBHO-TEXHUYECKOM BA3bI,
HEOBXOJUMOI JUIS1 OCYIECTBJEHUSI OBPA30OBATEJIBHOI'O MPOLIECCA
MO JUCHUILJIMHE (MOY.JIIO)

VYyeOHast TUCIMIUIMHA PEaTU3yeTCsl B ayIUuTOpuu 325.

OobopynoBanmue:

VYyeOHas meOenb: pabodee MECTO NMpemnojaBaTess — CTOJI, CTyJ; ydeOHble MecTa Jyis
00yJaromuxcst — MapThl, CTYIbS; TOCKA.

Texnnyeckue cpeacTBa 00y4eHusi:

[lepenocHOE MyIBTHMEIMITHOE 000PYIOBAHHE:

Hoyt0yk, ¢ BbIxo0M B ceTh HTEpPHET U € IOCTYIIOM B 3JIEKTPOHHO-UH()OPMALIMOHHYIO
Cpeay MHCTUTYTa, IPOEKTOP, SKPaH JEMOHCTPAIIMOHHBIH.

Jlis mpoBeneHUs 3aHATHA CEMHHApCKOTO THIA, JIAaOOpaTOpHBIX pPadOT, TEKYLIEro
KOHTPOJISI M MPOMEXKYTOUHOW aTTeCTallud W WHAWBUIYaJbHBIX KOHCYJIbTALIMA HCIOJB3YyEeTCs
ayautopus 310.

OobopynoBanue:

VYyebnass mebenb: pabodyee MeCTO MperojaBaTelIss — CTOJ, CTYN;, y4eOHbIe MecTa s
oOyuarouuxcs — napThl, CTY/Ibs; J0CKa.

TexHuyeckue cpeacTBa 00y4eHus :

[lepenocHoe MynpTUMEANITHOE 000PYIOBaHUE:

Hoyt0yk, ¢ BbIxo0M B ceTh MHTEpPHET U € IOCTYIIOM B AJIEKTPOHHO-UH(DOPMALIUOHHYIO
Cpely UHCTUTYTa, MPOEKTOP, SKpaH JIEMOHCTPAIIUOHHBII.

Jlyis caMoCTOSATeNbHON pabOThl CTY/ICHTOB M HAalMCAHMS KYPCOBBIX PabOT MCIOIb3yeTCs
ayautopus 314.

OdbopynoBanmue:

VYueOHas mebenb: pabodee MECTO MpenojaBaTeNss — CTOJ, CTyd; yueOHble MecTa Jyis
oOyuarouuxcs — napThl, CTYJIbs; JOCKA; KOHIUIIHOHED.

TexHuveckue cpeacTBa 00yueHus :

[TepenocHoe MynpTUMEAHITHOE 000pPYIOBaHUE:

Hoyt0yk, ¢ BbIxoq0M B ceTh MHTEpHET U ¢ HOCTYIIOM B 3JIEKTPOHHO-UH(DOPMALIMOHHYIO

Cpelly MUHCTUTYTA, IPOEKTOP, IKPaH JEMOHCTPALMOHHBIN.



[Tpunoxxenue 1
TecToBbIC 321aHUA

B yem otimmune MU C ot 00b14HO# HHDOPMAITHOHHON CHCTEMBI:
a. MHMC conepkuT noacucTeMbl BBOJA, XpaHEHMs, IOUCKA U aHAJIN3a JaHHBIX
b. MUC napsixy ¢ 06padoTKOii M1 XpaHEeHHEM JIaHHBIX 00padaThbiBaeT
3HAHMSA
€. MHC pemaer 3amaun onepaTuBHOIO aHAINW3A JaHHBIX
d. MUC oOpabaTeiBacT U BU3YaIU3UPYET MHOTOMEPHBIC JaHHbBIC
VYKaxuTe MOJENIU U METOIbI CTJIaKUBAHUS HECTALIMOHAPHOTO
BPEMEHHOTO Psiia AJISIOLEHKU €r0 OCHOBHBIX CTaTUCTHK:
a. Meropl napaMeTpuIeCKON ONTUMHU3ALAN
b. Meroabl HeMHEHHON TUHAMHUKH
C. Moaeau uugposoii puabTpannu, J0KAJILHO B3BEIICHHOM
NMOJMHOMHUAJIBLHOI perpeccuu, MeTo/ibl CTPYKTYPHOM
JAEeKOMIIO3UIIUMN
d. Kiaccuyeckue METOIbI MATEMATHYECKOM CTATHCTUKH
Kakoii pyHmameHTanbHbII NPUHIUI peain3yoT MOJIENN
SKCIOHEHIINAILHOTO CTJIa)KMBAHMSI BPEMEHHOTO psifa:
a. IlpuHIIMTT MAaKCUMAJIBHOTO MPaBIOTIOI00MS
b. TMpunoun peryasipuzanuu Tuxonosa — @uiunca
AJISl MO/IeTU3AKOHOMEPHOCTH CKPBITON B IAHHBIX
C. IIpuHimn MuHUMYyMa pacCTOSHUSA
d. IpuHIMO MEUHHEMaKCa
B yewm paznuuus noHsTH KaneHAapHBIX 3(PPEKTOB, CE30HHBIX
KOMIIOHEHT UTIPEele/ICHTOB BpeMeHHOoTO psiaa (BP):
a. B nunamuke cpeaHuX 3HaYE€HHUM ATUX KOMIIOHEHT BP
b. B nunamuke aBTOKOPPEISIMOHHBIX (QYHKIIHI 3THX KOMIOHEHT BP
C. B auHammke nmoBeaeHUs: MEPUOAOB, AMILIMTYA U OpMBI ITHX
KOMIIOHeHT BP
d. B muHaMuKe CEKTPaIbHBIX XapaKTePUCTHK STHX KOMIOHEHT BP
YKaxuTe XxapakTepHbIe CBOMCTBA HCKYCCTBEHHBIX HEUPOHHBIX CETEH:
a. MudbopmanmoHHBIH TOUCK
b. Pemiaror 3aauu CTpYKTYpHOU ONTHUMHU3AIMA
c. IMapayutesbHbIe BBIYUCICHHS, Paclpele/IeHHbIC B
NPOCTPAHCTBE U BO BpeMeHU. CoCOOHOCTh HAKAIJINBATH
3HAHMA B npouecce 00y4eHusi MonpuMepam
d. Bocmpou3BOAAT YHUBEPCAIbHYIO MOJIEIh HHTEIICKTA YeIOBEKa
Kakyto 3amauy pemraer nepcenTpoHHbIM HEMPOH B MPOCTPAHCTBE IPU3HAKOB
a. Pemaer 3amauy «uckmrouaroniero UJIN»
b. ®opmupyet MOeTb HHTEPIOJIAMHA CKPHITON 3aKOHOMEPHOCTH
C. M@opmupyeT B MPOCTPAHCTBE MPU3HAKOB I'MIIEPIJIOCKOCTD IS
pelieHusA3a1a41 JMXOTOMHUM
d. dopmupyeT nHGOPMATHBHBIEC PU3HAKH /ISl PACIIO3HABaHUS 00pa30B
Kakoii mpuHImn peanusyer npuBmiio Xe06a HaCTPOUKH CHHANTHYECKOTO Beca:
a. Jlempra- mpaBuio
b. TIpuHIUI KOHKYPEHTHOTO O0YUCHHS
C. IlepBbIii NPUHLMII CAMOOPIraHU3AlUH, T.€. CAMOYCHJICHHE
KOPPeJIsIIHOHHOTOCHHATNCA
d. TpuHIMD KOOTEpanuu
B ueM cMbICH IOHATHSA TEPM- MHOKECTBA TUHTBUCTUUECKON IEPEMEHHOM
a. OmnpenensieT TUN HEYETKOCTH JIMHIBUCTUUECKON IEPEMEHHOM



10.

11.

12.

13.

14.

15.

b. 3amaer mapamerpsl MOJCTH DYHKIMH TPUHAICKHOCTH HEYSTKOTO
MHOECTBa
C. 3ajgaeT KOJUYECTBO KJIACCOB HEYETKOI0 MHOKECTBA B 00JIACTH €ro
HOCHUTeJS

d. 3amaer monens pyHKIMYU MIPUHAIUIC)KHOCTH HEYETKOTO MHOYKECTBA.
Omneparnust moruueckoro «MJIM» neuetkux mHoxkecTB A u B ¢
(GYHKIMSIMY TIPUHAUICKHOCTH Lo U UB (POPMHUPYET HEYETKOE
MHOKECTBO C QYHKIIMEH MTPUHAUICKHOCTH [lc TIO TIPABIITY:

a. uc=min(pa, 1- ],LB)

b. pc=min(pa, us)

C. pc=max(pua, ps)

d. pc=max{min(pua, 1-pus), min(l - pa, us)}
AHanu3 0BepHs K YUCIOBBIM 3HAUCHHSX MPU3HAKOB B CHCTEME HEYETKOTO
JIOTM4ECKOroBbIBOja Mamaanu — 3a/ie BBIMOJIHSIOT Ha JTarle:

a. Jlormueckoro BbIBOAA

b. Kommno3uiuu npaBui 6a3bl 3HAHUI

C. dy33udpuxkauuu

d. Hedyssudukanun
Jl1st oOHApyKEeHUsT aHOMAJINI B SKCTIEPUMEHTATBHBIX TAHHBIX IPUMEHSIIOT:
HauHnerii GatiecoBckuil KitaccupukaTop
Jloructuueckyro perpeccuro
EM- anroputm
IKCNOHEHIIHAJIBHO B3BellleHHbIe OlleHKH MemajakuHa
XapaKTePUCTHKIIOI0KeHUsI U MacIuTada
OnTuManbHOE KOJMYECTBO pa3psAHbIX HHTEPBAJIOB
TUCTOIPaMMHOM OIIEHKHHOPMAJIBLHOTO pacrpeaeacHus
BEPOSITHOCTEN yCTaHABIMBAET:

a. MenwTa- mpaBuio

b. IIpaBujo Crapmkecca

c. Kpufepuit 2 Ilupcona

d. Kpurepuit HauMEHbIITHX KBaPATOB OLIMOOK
D¢} dexT KOHeYHOro OKHA JAHHBIX MPU CIEKTPATbHOM OILICHUBAHUH
BPEMEHHOTO PSAayCTpaHseT:

a. Ilepuomorpamma Illycrepa

b. Juckpernoe npeodpasosanne Dypne

c. Ilpomenypsl mpopeXUBaHMS TaHHBIX

d. Ilepuogorpamma Yaiaua
ABTOpErpeccHOHHbIE MOJICH JUHAMHUKU BPEMEHHOTO psifa GopMHUpYeET:

a. Anroputm nupamusl Manna

b. Aaropurm JleBuHCcoHa - [lypouna

Cc. EM- amroputm

d. Moenb HAUMEHBIIINX KBAJAPATOB B3BEIICHHBIX PACCTOSIHUEM
CxouMOCTh anropuT™Ma 00y4eHHsI MHOTOCJIOWHOTO MEPCENTPOHA YIyUIaeT:

a. AJITOPUTM HaHCKOPEWILEro CIycKa

b. AJropuT™BbI peleH s CHCTEM JIMHEHHBIX HEPABCHCTB

c. IIpaBuno oOyuenus Xe0ba

d. OGo0eHHoOe TeJIbTA-PABUIIO

oo ow

16. /1na oOyvenus ¢punbrpa Xebba MpUMEHSIOT:

OnTumusupyronmi anroput™ Yuapoy - Xodda
AnropuT™ 00paTHOTO pacpoCTpaHeHUs OUTHOOK
IIpaBuio Oiis

Marpuiy namsaTi

o0 o



17.

18.

19.

20.

21.

22.

23.

24,

Merto riaBHBIX KOMIIOHEHT PeIlaeT 3aauy:

a.
b.

C.
d.

Beinonnser npouenypy ONTUMHA3ALUU IaPAMETPOB MHOTOCIIOMHOTO
repcenTpoHa

DopMHUpPOBaHHUA HHPOPMATHBHBIX IPH3HAKOB 110 HCXOAHBIX JAHHBIM
DopmMupyeT MOJIENb SACPHON HEMMHEMHON perpeccun

OueHuBaeT napamMeTpbl MHOTOMEPHOH IJIOTHOCTH paclpeaeaecHus
BEPOATHOCTEMN

OCHOBHBIM MOAYJIEM CUCTEMBI HCUCTKOI'O JIOTHYCCKOT'O BBIBOAA SABJIACTCA:

a.
b.
C.
d.

baza manHBIX

MexaHu3M JOTHYECKOTO BBIBOA
Moynb HEeYeTKOH rpyNIUPOBKHU JAHHBIX
ba3a 3nanuii

B ueM cMBICT TOHATHSI Q)YHKHI/II/I MPUHAAJIC)KHOCTHU HCUCTKOIO MHOKCCTBA!

a.
b.

d.

Pamxupyet 31eMeHTh MHOXKECTBA M0 U3 3HAYUMOCTH

O1ieHUBAET IIIOTHOCTH PacIpeiesIeHUs BEPOSITHOCTEH JIJIsl DJIEMEHTOB
MHOKECTBa

OueHuBaeT cTeneHb HAIEKHOCTH MPUHAAIEKHOCTH JIEMEHTAa
MHOKECTBY

OrneHUBaET MPaBJIOIO00ME MPUHAICKHOCTH PJIEMEHTOB MHOKECTBY

Hpouenypa JIMHI'BUCTUYCCKOTO aHAJIN3a TUCTOrpaMMBbI PaCIIpCACIICHUA
HUCXOJHBIXTaHHBIX MpC€AHa3HauUCHa JJIs:

a.
b.

Kommno3zuiuu npaBui 6a3bl 3HaHUM

®opMHUPOBaHNS 00bEeKTUBHBIX MoJIesield PyHKIMT
NMPUHANJIEKHOCTHKIACCOB JUHIBUCTUYECKOH NepeMeHHOM
Jlornueckoro BbIBOJA YaCTHBIX PELICHUS

dopmupoBaHUs CYOBEKTUBHBIX MOJEICH (PYHKIIHIA
MPUHAJICKHOCTEN KJIACCOBJIMHTBUCTUYECKON IEPEMEHHOM

[IpenmyliiiecCTBOM F'UCTOTPAMMBI CTJIaKEHHOW CIABUTOM
SBIISIETCS:

a.

o

HckimoyeHre aHoMalbHbIX 3HAYCHUH TaHHBIX

U3 aHAJIM3a

PobGactHoe onieHBaHUE Mep BOJIATUILHOCTH UCXOAHBIX JaHHBIX
Bo3MoxHOCTh 00HApYKEHUSI KIIACTEPHON CTPYKTYPBI UCXOAHBIX JTAHHBIX
B03M0:KHOCTH AHAJIMTHYECKOT 0

auddepeHupoBaHNs OLEHKH pacpeae/eHust

BEPOATHOCTEM

Ce30HHas IeKOMIIO3ULIMS AMHAMUKH BpeMeHHoro psina (BP) npexycmarpuBaer:

a.
b.
C.

d.

Pacuer pynkiuu npaBnono1o0us BEIOOPOUYHBIX JAaHHBIX
IIpumenenune GpuabLTPOB ce30HHOM AekoMmno3unuu BP
[IceBnoycpennenue nepuoaorpaMMHBIX OLIEHOK CIIEKTPaJIbHBIX
xapaktepucTuk BP

[Ipumenenne EM- anropurma

KpaTkocpo4Hblii MPOTHO3 C MOMOUIBIO MOJIENH TPOCTOTO
HKCTMIOHEHIMAIbHOT O CITIA)KUBAHUS YITy4dlIaeT:

a.
b.
C.
d.

Mogens aBToprpeccuu

Monens aBTOPErpece CKOMb3AIIETO CPEIHErO

MojaeJsb aJanTHBHOIO criiaskuBaHus XoJubTa — BuHTepca
Mogenb aBTOperpecCuOHHOM YCIIOBHOW HEOAHOPOIHOCTH

IIpaBuno Oiis peanuzyeT oOyueHue:

a.
b.
C.

Cetu paguanbHbIX 0a3UCHBIX QYHKIUH
MarmuHbl ONIOPHBIX BEKTOPOB
Heiiponeuerkoit TSK- cetn



d. ®uabTpa Xedda
25. BeposSTHOCTh JIMHEWHOW pa3/IeIMMOCTHE BEKTOPOB 00Pa30B YBEINIMBACT
HEJIMHEIHOE0TOOpakeHNE B COOTBETCTBUH C TEOPEMOIA:
a. Muuennu

b. Mepcepa
c. Kosepa
d. Beepmrpacca
26. CBOICTBA THIIEPIUIOCKOCTH 000CHOBBIBAIOT APXUTEKTYPY U MATEMATHICCKYIO
MO/JIeJb:
a. Cunarnca Xe006a
b. PaamanpHOrO HelipoHa
C. ApantuHoro juHeitHOTo Heipona ADALINE
d. IepcenTponHoro Helipona Mak-KoJsutoka - ITurrca
27. 1y yIydImeHus: CXO0MMOCTH aJlTOPUTMa 00paTHOTO
pacipoCTpaHeHUs OMTUOOKPEKOMEHIYIOT TPHUMECHSITD:
a. JluneitHoe MacmITaOMPOBAHU MCXOIHBIX JAHHBIX M IIOMOIIBIO
KOPPEIMPYIOMIEronpeoOpa3oBaHUs
b. JluHeiiHoe MacIITAGUpPOBaHHE UCXOAHBIX JIAHHBIX C
MOMOIILIOIEKOPPETHPYIOIIEro MpeodpazoBaHus
C. HenmneitHoe nmpeoOpa3oBaHue UCXOIHBIX TaHHBIX
d. IleHTpasbHO- CHMMETPHYHOE MPOEIIUPOBAHIE UCXOTHBIX
JAHHBIX HAIIOBEPXHOCTh CTUHUIHOH rutiepcheps
28. Pa3inuHbIe THITHI HEUETKOCTH YMCIIOBBIX 3HAYCHHUI IPU3HAKOB OMUCHIBACT:
a. TpeyronbHas GyHKIMS TPUHAATICKHOCTH
b. Moaeab 00001IEHHOI raycCoOuIbI
c. Tpanesounnnas monenb QyHKIIUU NPUHAIICHKHOCTU
d. TlpsmoyroabHas MOJENb PYHKIUU IPUHAITICHKHOCTH
29. TlonsTHe HEUETKOTO pa3OUeHHUsI SIBJISIETCS OCHOBOM TSI pEIICHUS 3a/1auH:
a. PamxupoBaHMs JaHHBIX
b. Ontummu3aiyu 3HaUYCHUS CPETHETO PUCKA
C. Heuerkoii kiaccupukanumn
d. ®opmupoBaHHs MOJICIH HEJTMHEHHON perpeccuu
30. ®y33uuKaTop B CUCTEME HEYETKOTO JIOTUYECKOTO BBIBOJA PEIIaeT 3a4ayy :
a. OILeHKH IJIOTHOCTH pacIipeie]IeHHs] BEPOSITHOCTEH BXOIHBIX MPU3HAKOB
b. ®opmupyer pabacTHYIO OIICHKY CPEAHUX 3HAUYCHNUE BXOJHBIX MPH3HAKOB
C. OueHkM cTeneHH J0BePHUsi K YHCIOBBIM 3HAYEHUAM BXOJAHbBIX
NPU3HAKOB
d. dopmupyeT 10BEpUTEIbHBIC HHTEPBAJIBI ISl BXOIHBIX IPH3HAKOB
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