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BBenenue

Hucuunnuna "llpuknagHple MateMaTHdeckue 3anadul WHGOPMAIMOHHON
0e30macHOCTH" SBJSIETCS Ba)XKHBIM KypCOM JUISl TE€X, KTO CTPEMMTCS IOHATh U
NPUMEHUTh MaTEeMaTHYECKHE alTOPUTMBI M METOJbl B 00JAcTH oOOecredeHus
Oe3onacHocTy MHpopManuu. B naHHOM 0030pe 51 pacCMOTPIO OCHOBHBIE pa3zelibl
TOW IHUCUMIUIMHBL: BBenenue, VCKycCTBEHHbIE HEWpPOHHBIE CETH, AJITOPUTMBI
oOy4eHHMs  HEHPOHHBIX  CeTel,  MHOrocJIOlWHbIE CeTH C  OOpaTHBIM
pacnpocTpaHeHueM nHpopmanuu 1 HelipoHHsle ceTu B 3amuTe HHGOpMaluu.

BBenenue

B nHawane kypca CTyIEHTBI O3HAKAMIIMBAIOTCS C OCHOBHBIMHU IOHATHSIMU
MH(POPMaIlMOHHON 0€30IacCHOCTU M €€ 3HAYeHHEM B COBpeMeHHOM Mupe. OHu
IOJy4aroT  IPEACTaBICHHME O  PA3IMYHBIX  yrpo3ax  MH(POPMALMOHHON
0€30MacHOCTH, a TaKXKe O MPUHUMUIAX 3alUThl HHPOopMaluuu. BaxkHbIM acrieKToM
JTOTO pasjeia SABJIACTCS BBEACHUE B MATEMAaTUYECKUE UHCTPYMEHTHI U METOBI,
KOTOpbIE OYAYT UCIOIb30BATHCA B TaJbHEHIIEM.

HckyccTBEeHHBIE HEUPOHHBIE CETH

Paznen "HckyccTBeHHbIE HEMpOHHBIE ceTU" (OKYyCHUPYyeTCs Ha OCHOBHBIX
MPUHIIUIIAX U CTPYKTYPAX UCKYCCTBEHHBIX HEUPOHHBIX ceTell. CTyIEHThI U3y4arOT
apXUTEKTYpPY, COCTABJISIOIINE W BO3MOXKHOCTA HEHPOHHBIX ceTed. OHM Takxke
MOJy4ar0T MPAKTUYECKUH ONBIT B CO3JAHUM NPOCTBIX HEHUPOHHBIX CETEW,
UCIIOJIB3Ysd COOTBETCTBYIOLIME MPOTPAMMHBIE WHCTPYMEHTHI M Oubiuoreku. B
KOHTEKCTe WH(OPMAIMOHHONW O€30MacHOCTH, MCKYCCTBEHHBIE HEHPOHHBIE CETH
MOTYT MPUMEHSITHCS MJI1 OOHAPY>KEHHUS W TPEAOTBpAICHUS aTaK Ha CUCTEMBbI,
aHaM3a yrpo3 v KiacCuUKaINKU TaHHbBIX.

AJTOopUTMBI 00yUYEHUsT HEUPOHHBIX CETEH

B sTOoM paznene cTyAeHThl W3y4arOT pa3jIMYHbIE AJITOPUTMbI OOYUYEHHUS
HEHpOHHBIX ceTed. OHM Y3HAIOT O MNPUHIUIAX OOpPaTHOrO pPacCHpPOCTPAHEHUS
OLIMOKH, TPAAUEHTHOTO CITyCKa U JAPYTUX METOJAaX, UCIOJIb3yEeMbIX JJIsi 00yUeHHUs
HEHUPOHHBIX ceTeil. CTYEHThI TAKXKE U3Y4atoT MpodsieMy rnepeoOydeHuss 1 METObI
perynspu3anui. JTU 3HAHUSA TO3BOJISAIOT UM d(PdekTuBHO 00y4aTh HEUPOHHBIC
CeTHM JUIA peuieHus 3anad  MHOOPMAIMOHHOW OE€30MacHOCTH, TaKUX Kak
oOHapyXeHHE aHOMAJIMI WM aTak.
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MHorocnoiHbie ceTd ¢ OOpaTHBIM PacIPOCTPaHEHUEM HH(POPMAITUU

MHorocnoiiHple ceTH ¢ O0OpaTHbIM pacHpOCTpPaHEHUWEM HH(pOpMaLNU
ABJIAIOTCS OJIHUM M3 HamOOJee paclpOCTPaHEHHBIX THUIIOB HEWPOHHBIX ceTeil. B
TOM pasliele CTYIEHThl YIUIYONsIOTCA B TEOPUIO W MPAKTUKY CO3JIaHUS
MHOT'OCJIOMHBIX CETel, UCMOoJb3ysl 00paTHOE pacHpoCcTpaHeHue MHPOpMaLUU Ui
oOyuenusi. OHM H3YyYalOT pa3IUYHbIC APXUTEKTYpPbl, (PYHKIMM aKTUBALUU U
METOJBl ONTUMU3ALNH, IPUMEHIEMBIE B 3TOM KOHTEKCTE. MHOIOCIIONHBIE CETH
MOTYT OBITh MCIIOJNB30BAHBl JJISI PEIICHUS CIOXKHBIX 331a4 WH(GOPMalMOHHON
0€30I1aCHOCTH, TaKUX KaK pacro3HaBaHue 00pa30B UM MK(pPOBaHUE JaHHBIX.

Heiiponnsie cetu B 3amurte HHGOpMAITUU

[locnenuuii pasgen AUCHUIUIMHBL TOCBSIIEH NPUMEHEHHI) HEMPOHHBIX
cerei B 3ammre HHPopMmanuu. CTyAEeHTbl Y3HAIOT O pPa3IMYHBIX METOoJax
UCIIOJIb30BaHUSl HEUPOHHBIX ceTel JIsi OOHapyXEHHUs BPEAOHOCHBIX IpOrpamw,
aHalM3a CETeBOM AaKTHUBHOCTH, AayTEHTH(UKALMH MOJIb30BATENE W JPYrux
acrnekToB MH(OpMaIMOHHOM Oe3omacHOCTU. OHU Takke H3ydaloT COBPEMEHHBIE
TEXHUKH U TIOJIXO/Ibl K IPUMEHEHUIO0 HEMPOHHBIX CETEU NS 3allUThl HH(pOpMauu
OT HOBBIX U IIPOJIBUHYTBIX YIPO3.



ConepskaHue cCaMOCTOSITEIbHOH PadOTHI

Tema CPC

3amanue

BBenenne

Cnenaiite CBOAHYIO TaOMUIly, B KOTOpPOHl MEpEeunciIuTe
MaTeMaTHYeCKUe HHCTPYMEHTHI 3allUThl WH(OpPMALUUA H
CIIOCOOBI UX peaTU3aIIH:

1. HCCHGIIYﬁTe Hn COCTAaBBTC CIIMCOK MAaTCMAaTHYCCKHX
HHCTPYMCHTOB IJIA 3alITUThI I/IH(I)OpMaHI/II/I:
L KpI/IHTOFpa(I)HHI HMcnonp3oBaHue MaTeMaTHYECKHUX

QIrOpUTMOB 1t mMdpoBaHUs W JAeIUPPOBAHUS
uH(pOpMaIUK.

. Koapl koHTpONIsI nenoctHoctd: Marematuyeckue
METOJIbI JJ1s1 OOHAPYKEHUSI U3MEHEHUM WM TTOBPEKICHUM
JTAHHBIX.

. Teopus unpopmanuu: Marematuueckuii hppeiiMBOpK
JUISL OTIPEACIICHUsI, U3MEPEHHS M Tepeayr UHPOopMaIiuu
0e3 moTepHu.

o Marematnueckne Moaenu — jaoctyna:  Mogenu,
OCHOBaHHbIC Ha MATEMaTUYECKUX MPUHILMIAX, KOTOpPbHIC
ONPEACISAIOT  pa3pelICHHBIE  BapUaHThl  JOCTyNAa K
uH(popMauu.

° Metoasl  cxkaTtus  JaHHBIX:  MaTreMaTudecKue
aNrOpUTMBl I COKpAllleHUusT pa3Mepa JaHHbIX C
MUHHMAaJIbLHON TTOTepei nHMOpMAaIIUH.

o MaivHHoe oOydeHue B oOnacTu
kubepOe3onacHocTu: Vcnonb3oBaHMEe MaTeMaTUYECKUX
MOJIelIell W QJITOPUTMOB MAIIMHHOTO OOYYeHHS IS
oOHapyXeHUs ¥ MPEIOTBpaIlleHUs] KuOepaTak.

2. Jns KaXKJI0T0 MHCTPYMEHTA OMUIIUTE CHOCOOBI MX
peanu3anuu:

. Kpunirorpadusi: Mcnonp3oBanne aaropuTMOB, TaKHX
kak AES, RSA wm ECC, nmns wumdpoBanus u
e poBaHus JTaHHBIX c HCIOJIb30BaHUEM
MaTEMaTHUYECKUX OIEpaIinil.

o Koapl  koHTposis  umenoctHocTu:  Peanmszanms

KOHTPOJIBHBIX CyMM, UIU(POBBIX MOAMMCEH WM XDIII-
byHKUMNA 1151 00ecriedeH s [IEIOCTHOCTH JIaHHBIX.

° Teopuss wundbopmanuu: IlpumeHeHue MeTOI0B
CKaTUsl JAaHHBIX, KOAUPOBAHMS M ONTHUMM3aUUU IS
s dexTuBHON mepenaun WHGOpPMAIUKU C MUHUMAJIbHBIMU
MOTEPSMH.

° Maremarnueckue wmoaenu jaocryna: Peammzanus
MaTeMaTUYECKUX  MOJENed, TaKuX Kak  MOJIeJb




6e3onacHoctu bemna-Jlallagynsl uim MaTpuyHble MOJEIH
J0CTymNa, JJIs  OnpeAeNieHHs TOJMTUK JOCTyna |
yIpaBJICHUS TPUBUIICTHSIMH.

J Mertoabl  cxkatusi  gaHHBIX:  Vcmosb3oBaHue
ATOPUTMOB ~ Cxkatws, Hampumep, Lempel-Ziv-Welch
(LZW) nmm Deflate, niis cokpameHus pasmepa JaHHbIX 0e3
UCKaXEHUS HHPOPMAITUH.

. Marmunnoe oOyueHue B o0nactu
kuOepbOe3onacHocTH:  [IpuMeHeHHe  MaTeMaTH4ecKuX
MoJiesiell MaIllIMHHOTO OOyYeHUs, TaKMX KaK HEHpOHHBIE
CeTH, METOJ ONOPHBIX BEKTOpoB (SVM) mnm pemaromiye
JiepeBbs, Uil OOHApYKEHUSI aHOMaluil U Kiaccu(UKaIuH
KuOepyrpo3.

3. CocTaBbTe CBOJHYIO TaONUIy, IEPEUUCIISIONLYIO
KaXIblii MaTEeMaTWYCCKH WHCTPYMEHT M CHOCOOBI HUX
peanmuzarun. J[J KaXIOr0 MHCTPYMEHTA YKAKUTE TAKKE
KpaTKOe OIMCAHKUE U MPUMEPHI €r0 MPUMEHEHUS.

HckyccTBeHHBI
€ HEHUPOHHBIC
ceTu

HccnenoBanne W CO3MIaHUE HEUPOHHOM CETH  JUIA
pacrno3HaBaHus U300paXKEHUN PYKOMUCHBIX UPDP.

1. N3yyute  OCHOBBI M TPUHIUNBI  pabOThHI
HCKYCCTBEHHBIX HEHPOHHBIX CETEM.
2. Hcnonb3yst S3bIK MPOrPaMMHUPOBAHUS T10 BallleMy

BBIOOpPY (Hampumep, Python), peanusyiiTe HEHPOHHYIO CETh
C MCTOJB30BaHUEM OUOIMOTEKH JIJIsi TITyOOKOro 00y4YeHwus,
takoil kak TensorFlow uinu PyTorch.

3. [loaroToBbTE TPEHUPOBOYHBIA HAOOp  JAHHBIX,
BKJIFOHAIOIIUI N300paKeHUsl PYKOMUCHBIX LUQP.
4, OOyuuTe HEWPOHHYIO CE€Th Ha TPEHHPOBOUHOM

Ha0ope [aHHBIX M HACTPOWTE €€ TMapaMeTpbl s
JIOCTUKEHHUSI BLICOKOW TOUHOCTU PaCIiO3HaBaHMUSI.

5. Ouenure MPOU3BOIUTEIIHLHOCTD 00yueHHOM
HEHPOHHOW CETH, HUCIOJIb3ys] TECTOBBIM HAOOp JaHHBIX,
KOTOPBIN HE UCIIOJIB30BAJICS MPU TPEHUPOBKE.

6. JlaiiTe KpaTkoe ONMUCAHME MPOIECCa U PE3yJbTaTOB
Baieil paboThl, BKIIIOYAsl PEIICHUE KAKUX-JTHMOO mpobdiieM
WJIU BBI30BOB, C KOTOPBIMHU Bbl CTOJIKHYJIHUCK.

ANTOpUTMBI
00yueHust
HEUPOHHBIX
ceren

1. HW3yuute anropuT™M OOpPAaTHOTO pacHpOCTpPaAHEHUS
omnbku (Backpropagation) u ero peanuzanuro.

2. HccnemyiiTe  aJroput™M  TpaJuEHTHOTO  CIyCKa
(Gradient Descent) u ero pa3nu4Hbie BapUalllu, TaKue KaK
CTOXAaCTHYECKUM rpagueHTHhIi ciyck (Stochastic Gradient
Descent) 1 MHUHM-TIAKETHBIM TpaAreHTHbIA crnyck (Mini-
batch Gradient Descent).

3.  OnumuTe anropuTMbl ONTHUMM3AINH, UCIOIb3yEMbIe




JUIsL yIIydllleHUsl Ipouecca OOydyeHUs HEMpPOHHBIX CETeH,
TaKue Kak MeTObl aJanTUBHOIO I1ara ooydenus (Adaptive
Learning Rate).

4. U3yuurte anropuTMbl peryispusanuu, Takue kak L1
u L2 perynspuzauusi, 1 00bSICHUTE UX BIMSHUE HA IPOLECC
oOyueHus U npeAoTBpaieHue nepeodyuenus (Overfitting).

5. HUccnenyiite AJITOPUTMBI ONTUMH3AINHU
rUIepnapaMeTpoB HEWPOHHBIX CETEH, Halpumep, ¢
UCIIOJIb30BaHUEM  nepekpecTHoM  mpoBepku  (Cross-
Validation) u cetku rumepnapameTtpoB (Hyperparameter
Grid Search).

6. Peanuzyiite IpUMEpPBI C UCIOJIb30BaHUEM
BbIOpaHHBIX AJIFOPUTMOB OOY4YEHMsI HEWPOHHBIX CeTel Ha
NPAKTHKE, WCIOJb3Yys OJHY M3 MOMYJSPHBIX OMOIMOTEK
MalIMHHOTO 00y4eHus, Takux Kak TensorFlow wmm
PyTorch.

7. IlpoananusupyiTe pe3yibTaTbl 3KCHEPUMEHTOB,
MIPOBEICHHBIX B MyHKTE 6, U CIENAaNTEe BBIBOJBI O BIMSHUU
pPa3IUYHBIX AJITOPUTMOB OOy4eHHUs Ha 3(PPEKTUBHOCTH U
TOYHOCTb HEMPOHHBIX CETEH.

MHOroCa0MHBI
e CeTH  C
0OpaTHBIM
pacnpocTpaHeH
ueM
uHbopMaIuu

1. W3yuute anroputM OOpaTHOrO pPacHpoCTpaHEHUs
omunOku (Backpropagation) B MHOTOCIOMHBIX HEUPOHHBIX
CEeTSIX U MMOHUMaHuEe PabOThl TPAJIMEHTHOTO CITyCKa.

2. Co3znaitte HeOOBIION HAOOP JAHHBIX, COCTOSIINN U3
JIBYX KllaccoB. Hampumep, MOXKHO CreHepupoBaTh JiBa
o0naka TOYEK, PACIPEEICHHBIX BOKPYT Pa3IUYHBIX
LEHTPOB.

3. Peanusyilite MHOTOCIIOVHYK)O HEWPOHHYK) CETh C
oOpaTHBIM pacrnpocTpaHEHUEM uHbopMaIuu Ha
BBIOpaHHOM BaMHU SI3bIKE MporpaMMupoBaHusi. B kauecTse
aKTUBAllMOHHOW  (DYHKIIMU  HUCIOJB3YWTE, Hampumep,
curmouny nin ReLU.

4, OOyuuTe HEWpPOHHYIO CE€Th Ha BalleM Habope
JTAHHBIX, UCIIOJb3YS aITOPUTM oOpaTHOro
pacripoctpaHeHnus omuOku. I[logbepute onTUMaIbHBIE
rurneprnapaMmeTpsl  (HampuMep, CKOpPOCTb OOyYeHHs U
KOJIMYECTBO  BMOX) JJIA  JOCTWKEHHS  HaWTydlleu
MPOU3BOIUTEIIBHOCTH.

S. Ouenure IIPOU3BOIUTEIBHOCTD 00y4eHHO
HEUPOHHOM CETH, UCIIOJIb3Yys] METPUKH, TAKUE KAK TOYHOCTh
(accuracy), precision, recall wmun Fl-mepy. CpaBuute
PE3YNBTATHI C IPYTUMHU KIACCU(DUKAITMOHHBIMUA MOJICIISIMH,
TaKUMHU KaK METOJl OIOPHBIX BEKTOPOB WU JEPEBbs
pELICHUN.




6. [IpoBenuTe aHanM3 pe3yJlbTaTOB M  OCMBICIIHTE
MoJlydeHHbIE  BBIBOABL. ~ OOparuTe  BHHMMaHue  Ha
3(PEKTUBHOCT U CKOPOCTh OOYYCHHS MHOTOCIONHOM
HEHPOHHOW CeTH, a TaKKe Ha €€ CIOCOOHOCTh K
Kiaccudukanuy u 00paboTKe CIIOKHBIX TAHHBIX.

Heliponnslie
CeTH B 3alllUTe
uHbOpMaIuu

Hanumure  ucciaenoBaTeNbCKyrd  CTaThbl0  HAa — TEMY
"[IpumeHeHne HEHPOHHBIX CeTel B 3amuTe nHGopmaru'.
1. Beenenue:

o Pacckaxure 0 BAKHOCTH 3aIUThI
uHDOpMAIUU U BO3MOXHBIX yrpo3ax, C KOTOPBIMHU
CTAJIKUBAIOTCS] OPTaHW3alMU U YACTHBIE JIUIA.

o IIpencraBbTe KOHLEMIINIO HEUPOHHBIX CETEU U
UX BO3MOXXHOCTH B 00pa0OTKE CIOXKHBIX JaHHBIX.

2. O0630p TUTEPATYPHI:

o IIpoananusupynite CYLIECTBYIOLLIAE
UCCJIEIOBAHUS U MYOIMKAIIUY 110 TPUMEHEHUIO HEMPOHHBIX
ceTell B 3ajjayax 3alluThl THPOPMALIIH.

o OOcynuTe pasznuyHble MOAXOAbl M MOJEIU
HEHPOHHBIX CETEH, HCIOJNb3yeMble JUIsi OOHApYyXEHUs Hu
MpeOTBpAIlCHUS aTaK, a TaKXKe Il aHaiIu3a U o0paboTKU
3amupPOBAHHBIX IAHHBIX.

3. Mertoosorus:

o Onumnre METO/IbI U aITOpPUTMBI,
UCIIOJb3yEMbIE JUISl TIOCTPOCHUSI HEHUPOHHBIX CETEMl B
3a/layax 3aluThl HHOOPMAIUH.

o PaccMmoTpuTe BOMpOCH BHIOOpA apXUTEKTYPhI
CETH, ONTHUMH3AIMU TUIEPIapaMeTpoB, BbIOOpa (DYHKIIUH
aKTUBALUH U MPOYUX BAXKHBIX ACTIEKTOB.

4, DKCTIEPUMEHTHI U PE3YJIbTAThI:
o [IpoBenute AKCIIEPUMEHTHI, HCIIOJB3YSI
BBIOpaHHbIE METOIbI u JIaHHEIE, 4TOOBI

POJEMOHCTPUPOBATH 3PPEKTUBHOCTh HEUPOHHBIX CETEW B
3a/layax 3aluThl HHQOpMALUK.

o Onenure pe3yiabTaThl  JKCIEPUMEHTOB €
UCITOJIb30BAaHUEM METPHK, TAKUX KaK TOYHOCTH, IMOJTHOTA U
F1-mepa.

o CpaBHUTE pe3yabTaThl C JPYTUMHU METOJaMU

3alUThl MHQOpMAMM U OOCYAUTE NPEUMYILECTBa MU
OTPAaHUYEHHUSI HEUPOHHBIX CETEM.
5. OOcCyXeHue 1 BBIBOIBI:

o IIpoananu3upyiTe NOJy4EHHBIE PE3YIIbTAThl U
CHEJIalTe BBIBOJBI O MPUMEHUMOCTA HEMPOHHBIX CETEH B
3a/layax 3aluThl HHQOpMAIUK.

o OO6cynuTe MOTEHIMAIbHbIE PUCKUA U BBI3OBBHI,




CBSI3aHHBIE C UCIOJb30BAHUEM HEMPOHHBIX CETEH B 3aIUTE
nHpopmaruu.

o IIpensioxure BO3MOJKHBIC HaIpaBJICHUS
JAIBHEUIINX HWCCJIENOBAHUM W YIIYUYIICHUsS B JaHHOMU
001acTH.

6. 3aKIro4YeHHeE:

o ITonBegute UTOTHU HCCIICIOBAHMS n
MOAYEPKHUTE €ro BKJIaJ B pa3BUTHE OOJIACTH 3allUThI
uH(GOpPMAIIMHU C UCTIONb30BAHHEM HEHPOHHBIX CETEH.

1. Cnucok nuTepaTyphl:

o IIpenoctaBbTe CIUCOK BCEX MCIOJIB30BAHHBIX
HMCTOYHUKOB, CCHUIAsICh Ha COOTBETCTBYIOIIHME PaOOTHI U
MyOJIMKAIIUH.
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KOHTPOJIBHBIE BOITPOCHI

Tema 1. Beenenue

1. YTo TaKoe WCKYCCTBEHHBIM WHTEIUIEKT M KAK OH CBS3aH C
HEHPOHHBIMU CETAMHU?

2. Kakme  mpeumymiectBa W BBI3OBBI  MPEACTABIAECT  COOOH
WCIIOJIb30BaHNE HEUPOHHBIX CeTe?

3. KakoBbl OCHOBHBIE MPHUHLIMIIBI (PYHKIIMOHUPOBAHUS HEHPOHHBIX
ceren?

4. Kakune oOnactT npUMEHEHUS M NOTEHUUAIbHBIE BBITOJbl HMEIOT
HEHPOHHBIE ceTH?

S. KakoBa wuCTOpMS pa3BUTHS HCKYCCTBEHHOIO HMHTEIUIEKTa U
HEUPOHHBIX CeTEN?

6. Kakue QaxTopsl crnocoOCTBOBaIM POCTYy HMHTEpeca K HEUPOHHBIM
CETSM B IIOCJIETHHUE TOJBI?

7. Kakue ObUIM OCHOBHBIE MPOPBIBBI B UCCIEAOBAHUN HCKYCCTBEHHOTO
WHTEIJIEKTA, IPUBEAIINE K MOSBICHUIO HEUPOHHBIX CETEN?

8. Kakass ponp HEHPOHHBIX CETE€HW CHIIPAJIA B PA3BUTHH MAIIMHHOIO
oOy4eHus u rayookoro o0ydeHus?

Q. Kakue ncropuueckre MOMEHTBI B Cpepe UCKYCCTBEHHOI'O MHTEJUIEKTa
Y HEUPOHHBIX CETEN CTAIM BEXaMHU B UX Pa3BUTUN?

10. Kakue BbI30BBI U MpoOJeMbl HCKYCCTBEHHOIO MHTEUIEKTa U

HGprOHHBIX ceTell ObLIN IMPCOA0JICHBI 3a ITIOCJICAHHC FOI[I)I?

Tema 2. MckyccTBEHHBIE HEHPOHHBIE CETH

1. Yro aBaseTcs BXOJOM UCKYCCTBEHHOTO HEMPOHA?

2. UYTo TakO€ MHOXKECTBO BECOBBIX 3HAUCHUN HEMPOHA?

3. Yro o3navaet Benmunaa NET?

4, Urto o3navaet BennunHa OUT?

5. UTo Takoe WCKYCCTBEHHBIM MHTEIUIEKT M Kak OH CBSi3aH C
HEUPOHHBIMU CETAMU?

6. Kakue  mpeumymiectBa U BBI30OBBI  NPEACTABISET  COOOM
WCIIOJIb30BaHNE HEUPOHHBIX CETEH?

7. KakoBbl OCHOBHBIE NPUHIMINBI (DYHKIIMOHUPOBAHUS HEUPOHHBIX
ceTei?

8. Kakue o6macTu npuMEHEHUs] U TOTECHUHAIbHBIE BBITOABI HUMEIOT
HEWPOHHBIE ceTn?

9. Kakne KOMIIOHEHTBI COCTaBJISIIOT  CTPYKTYPY  HCKYCCTBEHHOM
HEUPOHHOM ceTn?

10. Kakum oOpazom Beca U CMelIeHus BIMSIOT Ha paboTy UCKYCCTBEHHOM

HEUPOHHOM ceTn?

Tema 3. Anroputmbl 00y4eHHUs] HEHPOHHBIX ceTen
1. Cetbto 0€3 00OpaTHBIX CBsI3€il HA3bIBAETCS CETh?
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2. Kakue cetu xapakTepusyroTcsi OTCYTCTBUEM MaMATH?

3. BxonoMm nepcenTtpoHa sBISIOTCS

4, Teopema 0 IBYXCIOMHOCTH NEPCENTPOHA YTBEPKIAET, UTO?

S. Urto Takoe WCKYCCTBEHHBIM MWHTEIUIEKT W Kak OH CBf3aH C
HEHPOHHBIMU CETAMU?

6. Kakne  mpeumyimiectBa W BBI3OBBI  TMPEACTABIAECT  COOOM
WCIIOJIb30BaHNE HEUPOHHBIX CeTeH?

7. KakoBbl OCHOBHBIE TPUHIHNBI (DYHKIHOHUPOBAHUS HEUPOHHBIX
ceTei?

8. Kakue oOnacT NpUMEHEHUs W IOTEHUUAJIbHBIE BBITOJbI HWMEIOT
HEHPOHHBIE CETU?

Q. Kakue MeTo/ibl ¥ CTpaTeruy MOXKHO MPUMEHSTH ISl MHUIMATU3AI[UU
BECOB B HEUPOHHBIX CETSX Nepes o0yueHuem?

10. Kakue Mepsl npUHMMAIOTCA [JIs MPEAOTBpAIEHUsl MepeoOydeHus

HEUPOHHBIX CeTen?

Tema 4. MHorocnoiHble ceTh ¢ 00paTHBIM PACIPOCTPAHEHUEM UH(POpMaLUU

1. Kakoii ngokHa OBITh aKTHBAallMOHHAS (QYHKIMS, JJIE TOTO YTOOBI
BO3MOXXHO OBbLIIO MPUMEHSITh aJITOPUTM OOpPaTHOTO PacrpoCTpaHeHUs?

2. OO6001IEeHHBIM MHOTOCIIOMHBIM TTEPCENITPOHOM HA3bIBACTCS

3. BxomubiM  cimoeM  000OIIEHHOTO MHOTOCIOMHOTO IepcenTpoHa
Ha3bIBaeTCA?

4, CKpBITBIM ~ cJIoOeM 00OOIIIEHHOT0 MHOTOCJONHOTO IepcernTpoHa
Ha3bIBaeTCA?

S. Urto Takoe WCKYCCTBEHHBIM MWHTEIUIEKT W Kak OH CBf3aH C
HEUPOHHBIMU CETAMU?

6. Kakume  mnpeumymiectBa M BBI30BBI  NPEACTaBISAET  COOOM
MCMOJIb30BaHNE HEMPOHHBIX CETEM?

7. KakoBbl OCHOBHBIC TPHHIMUMIBI (PYHKITHOHUPOBAHUS HEUPOHHBIX
cereit?

8. Kakne o0nacTyi NpUMEHEHHS W TOTEHIIMAIbHBIC BBITOJIBI HWMEIOT
HEWPOHHBIE ceTn?

Q. Uto Takoe rpaJueHTHBIN CIyCK M KaK OH MPUMEHSAETCS B OOpaTHOM
pacnpocTpaHEeHUU OMNOKU?

10. Kakue (QyHKIMM akTUBAallMM dYalle BCEro HCIOJB3YIOTCA B

MHOT'OCJIOWHBIX HEUPOHHBIX CETSIX U MOYeMy?

Tema 5. HelipoHHble ceTH B 3auTe HHGOpMALIMH

1. Kak nHazpiBaeTcsi uH(pOpMaIMs, KOTOPYI CleAyeT 3alluilarh (1o
HOpMAaTUBaM, MpaBUjIaM CETHU, CUCTEMBI)?

2. PazHoBUAHOCTAMH yTpo3 O€30MACHOCTH (CETH, CUCTEMBI) SBIISTFOTCS

3. OTtHocATCS K MIPaBOBBIM METOJaM, 00eCIeunBaOIINM

nH(OPMAITMOHHYIO 0€301TaCHOCTh
4, OCHOBHBIE HCTOYHUKHU YTP03 HHOOPMAITMOHHON O€30MTaCHOCTH
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S. Uro Takoe HCKYCCTBEHHBIM MHTEUIEKT M KaKk OH CBSI3aH C
HEHPOHHBIMU CETSIMU?

6. Kaknme  mnpeumymiectBa U BBI30BBI  NPEACTABIAET  COOOM
UCIIOJIb30BaHUE HEMPOHHBIX CETEH?

7. KakoBbl OCHOBHBIE MPUHLUMIIBI (PYHKIIMOHUPOBAHUS HEHPOHHBIX
ceTen?

8. Kakue o0nacT NpUMEHEHUsS W TOTEHUUAJIbHBIE BBITOJBI HWMEIOT
HEHPOHHbIE CETU?

Q. Kakne merompl ayTeHTH(QHUKAIUU W UIACHTHPHUKAIUH MOTYT OBITh
YIIyYIIE€HbI C TOMOIIBIO HEUPOHHBIX CETEM?

10. Kakast ponp UrparoT HEHPOHHBIE CETH B OOHApYKEHUM AHOMAIUNA U

BPCAOHOCHBIX IIPpOIrpaMM B CUCTCMAX 3dalIHUThI I/IH(i)OpMaHI/II/I?
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