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1 IlepeyeHb IJIAHUPYEMBIX Ppe3y/IbTAaTOB O0yYeHHs MO JUCLHHUIUIAHE, COOTHECEHHBIX C
IUIAaHUPYEMbIMH pe3y/IbTaTaMHU 0CBOEHHs 00pa30BaTe/IbHOM MPOrPaMMbI

1.1 [ducounymHa «HeiipocereBble TexHoorud / Neural Network Technologies»
o0ecneunBaeT ()OpMHpOBaHHe C/IEAYIOIUX KOMIIETEHIUH C y4Y€TOM HHJUKATOPOB HX

JIOCTHXKEeHH S

KO,Z[, HAMMEHOBAaHHEe KOMIIeTeHIIUH

KO]I[ HHAUKATOPA KOMIIETECHIIUHN

OITK OC-1 CriocobHOCTHb pelliaTh 3afiau
npodeCCUOHAIBHOM IeATeTbHOCTH Ha OCHOBE

I/IH(i)OpMa]_[I/IOHHBIX M dBTOMATU3WPOBAHHBIX CUCTEM

. OIIK OC-1.6
TpUMeHeHYsl 3HaHW MaTeMaTUUeCKHUX, eCTeCTBEHHBIX U
TeXHUYECKUX HayK
OIIK OC-8 CrniocobeH TnpuUMeHsITh MaTeMaTHuecKre
MO/Jie/id, MeTObI U CPe/iCTBa IIPOKTUPOBAHUS OIIK OC-8.1

1.2 B pe3ysbTaTe 0CBOEHHUsI JUCLUIIMHBI Y 00y4arOIUXCA AO/DKHBI ObITH ChOpMUPOBaHbBI

Kopg,

Copep)xaHue HHAMKATOpa
UH/HMKaTopa Aep A P

Pe3yabTaT 00yuyeHust

[TpumeHsieT 3HaHUSA
MaTeMaTUUeCcKuX 1
aJITOPUTMHYECKUX aCTIeKTOB
GYHKI[MOHUPOBaHUS
OIIK OC-1.6 | MCKyCCTBEHHBIX HEMPOHHBIX CeTer
TIpY pelleHny 3aziau
anrpoKCcUMaLUH, KaaccuuKaruu,
MIPOTHO3UPOBAHMUS U YIIpaB/IeHUs
JIMHaMUYeCKUMH TpoLieccaMu

3HaTh MaTeMaTHU4YeCKe OCHOBBI U
aJIrOPUTMUYECKHe TIPUHLIUTIBI
(YHKI[MIOHUPOBAHUS NCKYCCTBEHHBIX
HelPOHHBIX CeTel, a TaKkKe
0CO00EHHOCTH WX TIPUMEHEeHHUS AJIs
pelLlieHNs 3aJjau armnpoKCUMAl|H,
K/1accu(UKalyu, MPOrHo3upoBaHUs U
yTIpaB/ieHus IUHAMUUeCKUMU
rpoLieccamu B HayKax o 3emsie U
OKpY>Karolliei cpefie

YmeTtb BbiOUpaTh, pa3pabaTbiBath,
o0yuaTh ¥ TeCTUPOBATb HEMPOHHEIE
CeTH Ji/Is PelleHus IPUK/IaJHbIX 3a/jau
anmnpoKCUMaL|H, KaacCuduKaruu,
MIPOTHO3VPOBAHKS M YTIPAB/IEHHUS
JVUHaMHUYeCKUMH TPOLIeccaMu ¢
HCII0/Tb30BaHHEM COBPEMEHHBIX
TIPOTPaMMHBIX CPe/ICTB

BiiajieTh NMpakTHUeCKUMU HaBbIKAMHU
peanM3alvu, ONTUMU3ALUN U
VHTeTpaliy HeHpOCeTeBbIX Moieneit
JUis1 aHasm3a U 00paboTKU JaHHBIX B
3aZlauax HayK 0 3emsie U OKpY»Karoliei

cpefie.

OIIK OC-8.1 CriocobeH MPUMeHSTb MOJIEJTH,
MeTOZbI U a/ITOPUTMBI anrmnapaTta
VICKYyCCTBEHHBIX HEPOHHBIX CeTeln
IJ1s1 UHTeJUIeKTyaIu3ariu
TIPUHSATHS pellieHUH, B TOM uuc/ie
B YCJIOBUSIX Heollpe/ie/IeHHOCTH

3HaTb OCHOBHBIE MO/Ie/T, METO/IbI U
aZrOPUTMbI UCKYCCTBEHHBIX
HEWPOHHBIX CeTeH, BK/IroUast UxX
TIpUMeHeHHre JJis1
VHTeJIJIeKTyaIn3aLyy IPUHSATHUS
pellieHu B YC/IOBUSX
Heor1pe/ieJIeHHOCTU M HeTIO/THOM




rH(OopMaLUH.

YMeTb npuMeHsITh HelipoceTeBbIe
MOZIe/T ¥ aJITOPUTMBI [I7IsT Pa3paboTKU
CUCTeM TIOZ1eP>KKU TIPUHSTUS
pelTieHnH, CII0COOHBIX
aZlanTUPOBaThCs U 3PHeKTUBHO
paboTaTk B yCIOBUSIX
Heorpe/ie/IeHHOCTH U AMHAMUUeCKUX
W3MEeHEeHUH JJaHHBIX.

Bnaperh HaBbIKaMU TIPAaKTHUYeCKOMH
peasM3alLy U HaCTPOWKHU
HeMpoCceTeBbIX alTOPUTMOB
VHTEJUTeKTya/TU3al K TIPUHSATHS
peliieHUH, BKIrOYast 00paboTKy
IITYMHBIX U HEMOJIHBIX /JaHHBIX, a
TaK)ke WHTErpaLyio TaKUX CUCTEM B
TIPUK/Ia/IHbIE 3a/laukl POPUILHOM
obmacTu.

2 MecTo pauciMIuIiMHbI B cTpyKType OOII

N3yuenne aucuurnvnbl «HeiipoceTteBbie TexHosoruu / Neural Network Technologies»
6a3upyercs Ha pe3y/bTarax OCBOEHUs CJIeIYIOLINX JVCLIATUTAH/TIPAKTHK :
«['eonnpopmarmonteie TexHonorun / Geoinformation Technologies», «BBenenue B BeO-
texHosioruu / Introduction to Web Technologies», «IIporpamMmupoBaHie Ha si3bIKe BBICOKOTO
ypoBHs / Programming in High-Level Languages», «ba3bl sanHbix / Databases»

HOuctunivHa SIBJISIETCS Tipe/IIIeCcTBYOLeH JIsT JUCLIUTUIAH/TIPAKTHK:
«VHTenneKTyanbHble cUcTeMbl U TexHonoruu / Intelligent Systems and Technologies»

3 O0BeM AUCIUILIMHbBI

O0beM AUCIMIITHHBI cocTaBisieT — 4 3ET

TpyAoeMKOCTb B aKaJeMUUeCKHUX Yyacax
. (OpuH akageMuuecKUil yac COOTBeTCTBYET 45
Bup yueoHo# paboThI
MHHYTaM aCTPOHOMHUYECKOT'0 yaca)
Bcero Cemectp Ne 5
OO6111asi TPYA0EMKOCTb AUCLUIITUHBI 144 144
AyIWTOpHBIE 3aHATHUSA, B TOM UKC/Ie: 45 45
JIEKITUU 15 15
nabopaTopHbIe pabOThI 30 30
MPaKTUYeCKHe/CeMUHAPCKKUE 3aHSITHUS 0 0
CamocrosiTenbHasi pabora (B T.4. 63 63
KYpPCOBOe MPOeKTUPOBaHKeE)
Tpy0eMKOCTb TIPOMEXKYTOUHOM 36 36
aTTecTaluuu
Buz npome)XyTOUYHOM aTTecTalyu
(UTOroBOrO KOHTPOJIS TIO JUCLIUTL/IHE) JK3AMEH SK3AMEH

4 CTpyKTypa M coiep)XaHue AMCIUII/IMHbI



4.1 CBopHbIe JaHHBbIE 110 COAEPKaHHUIO AUCLUII/INHBI

Cemectp Ne 5

Bujbl KOHTAaKTHOH padoThI
N | Mmoo | e | b | tacen | O | e
n/n b Mﬁz WUII/IMHBI Ne Kor. Ne Kon. Ne Kor. No Kor. KOHZ'monﬂ
Auct 3 UYac. B Yac. B Yac. B Yac. P
1 2 3 4 5 6 7 8 9 10 11
1.BBegienuie B
1 HCKyCCTBEHHbIe 1 2 1 5 9 9 YcTHbI
HelpOHHBIe CeTH orpoc
(MHC)
2.MaremaTuueckue
OCHOBBI U N
2 anropuTMBbI 2 3 6 3 2 9
orpoc
o0yueHust
HEeMPOHHBIX ceTeil
3.Mogenu u
MeTO/bI
VHTeJUIeKTYa/In3all .
3 WU TIPUHATHUS 3 3 5 4 2 9 Y CTHbIR
N orpoc
pelleHn! C
WCTI0/Ib30BaHNEM
MNHC
4. IlpumeHeHue
HENpPOCeTeBBIX O
4 TeXHOIOTUM /st 4 2 2,4 9 2 9
orpoc
anmnpoKCUMaLuy U
K1accuUKaIum
5.IIporHosuposanu
e U yTipaBJ/ieH’e .
5 JWHaMUUeCKUMHA 5 3 3 4 2 8 Y CTHIH
orpoc
Tripolieccamu C
nomougero MHC
6. IlpakTiueckue
acreKThl
6 pa3paboTKu u 6 5 - 5 1,2 19 YCTHBI#H
BHeZIpeHUsI orpoc
HelipoceTeBbIX
pelieHuH
IIpomesxyTouHas 36 SK3aMeH
aTTecTalys
Bcero 15 30 99

4.2 KpaTkoe cojiep>xaHue pa3/ie/ioB ¥ TeM 3aHATHH

Cemectp Ne 5

OCHOBBI M a/ITOPHUTMEL

Ne Tema Kpartkoe coaepxanue
1 1.BBezieHue B Wctopus v pa3BuTHe HeHpoCeTeBbIX TEXHOIOTHUM
VICKyCCTBEHHbIe bronornueckrie OCHOBBI ¥ NCKYCCTBEHHbIE aHAJIOTH
HelipoHHble ceTy (MHC) | HelipoHOB
OcnosHble apxutekTypsl MHC (neprientpos,
MHOT'OCJIOMHbIE CeTH, PEKyPPeHTHbIe CEeTH)
O6mnactu npumenenust MTHC B Haykax o 3emsie 1
OKDYKarolllel cpefie
2 2.MatemaTtuueckue @DYHKI[MY aKTUBAL[MX U UX CBOWCTBA

MeTo/1b1 00yUeHUsI: FPa/IMeHTHBIN CITyCK, 00paTHOe
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00yueHUsI HEMPOHHBIX
ceTey

pacrpocTpaHeHye OIMOKU
Perysnisipu3sariysi ¥ pefioTBpalljeHue rmepeobyueHust
OnTUMHU3aI[MOHHbBIE A/ITOPUTMBI U KX 0COOEHHOCTH

acreKThl pa3paboTKu 1
BHe/IpeHUsI
HeHpOCeTeBbIX PelleHUH

3 3.Mogenu u MeTo/ibl ITocTaHoBKa 3a/1a4 UHTE/UIEKTYaIbHOIO IIPUHSATHUS
VIHTe/UIeKTya/Iu3aluu peleHui
TIPUHSITHS pellieHUi C Mogenn MHC st paboThI B YCIOBHUSAX
vcriosnb3oBaHueM MHC HeoIpe/ie/IeHHOCTU
AJIrOpYTMBI aianTaluu ¥ caMoobyueHust
[Ipumeps! npuMeHeHYs B 3a/ilayax NPOrHO3UPOBAHUS
Y YIIpaB/IeHUs
4 4. IlpumeneHue 3aziauu anrpokcuMariii GyHKLWN U perpeccuun
HelipoceTeBbIX MeTo/p! K/1acCUbUKaILMY U pacrio3HaBaHUs 00pa30B
TeXHOJIOTHM [/1s1 O6paboTKa MpOCTPaHCTBEHHO-BPEMEHHBIX JaHHBIX U
anmnpoKCUMaLy U CUTHAJIOB
KIacCUPUKALUM OcobeHHOCTH pabOTHI C JaAHHBIMU HayK O 3eMJyle U
OKDYKarolllel cpeibl
5 5.IIporHosvpoBanue 1 MopenvpoBaHrie BpeMeHHbIX PSIZIOB U
yrpasJieHue NIPOrHO3UpPOBaHUe
JUHaMUUeCKUMU PekyppeHTHbIe HEMDOHHbBIE CETU U UX IIPUMEHEeHHe
npoLieccamMu C TIOMOLLbI0 | YTIpaB/ieHHe C/I0KHBIMU M HeJTMHeHHbIMU CHUCTeMaMuy
NHC [IpyMepe! U3 5K0/I0rMUeCKOro MOHUTOPUHTA U
reOMH(OPMaLMOHHBIX CUCTEM
6 6. [lpakTueckue CoBpeMeHHbIe TTPOrPaMMHBIe Cpe/ICTBa U OUOIMOTeKN

(TensorFlow, PyTorch u fp.)

[MoaroroBka u rnpegobpaboTka AaHHBIX

OueHKa KauecTBa MoJiesiell U MHTeprpeTaLys
pe3yJIbTaToB

NHuTerpanms HelipoceTeBbIX MOJe/el B
vH(OpMaILMOHHBIE CHCTeMBbI IPO(UILHON 00/1aCTH

4.3 IlepeueHb /1ab0pPaTOPHBIX padoT

Cemectp Ne 5

. Ko/1-B0 aKkajjeMHYeCcKHX
Ne HaumeHoBaHue 1a00paTOpHON PadoThI
yacoB

1 I/ICCJIE,HOBaHI/IeUI/I MoCTpoeHHue MpocTeiiiieit 5
VICKYCCTBEHHON HePOHHOM ceTu

5 [TpuMeHeHue HelpoceTel /1/is1 K/lacCU(PUKaLUU 5
9K0JIOTHUeCKUX JIAHHBIX

3 [TporHo3upoBaHue 3arpsisHeHKA BO3yXa C 4
MCI0/Ib30BaHUeM HelipoceTeit

4 Pacrnio3HaBaHMe U KacCUBUKALMS U300paskeHUH 4
JJ1s1 9KOJIOTMUeCKOr0 MOHUTOPHUHTa

5 VHTe1eKTyam3arivist IPUHSATHS PelleHU B 4
YCJIOBUSIX Heorpe/ielIeHHOCTH

6 OnTuMM3alus U MOHWKeHWe Pa3MePHOCTH JJaHHBIX 3
JU1s1 9KOJIOTMUeCKOr0 aHa/n3a

7 VHTerparusi HelipoceTeBbIX MoJiesiell B 5
MHGOpPMAaI[MOHHbBIE CHCTeMBI MPO(GHILHOM 00/1aCTH

4.4 IlepeyeHb NPaKTHUYECKHX 3aHATUHN




TIpaKTUUYECKUX 3aHSATHH He TPeyCMOTPEHO
4.5 CamocrosiTes1bHasi padoTa

Cemectp Ne 5

Ne Buj CPC Ko/-Bo akajeMudecKHx
4acoB
1 IToaroTtoBka K 3auéTty 10
2 ITpopaboTKa pa3/iesioB TeOpPeTHYeCKOro MaTepuasia 53

B xo/e mpoBezieHYst 3aHSITUIM 110 JUCLUTIIMHE UCTIOJb3YIOTCS C/leyollIie UHTePaKTUBHbIe
MeTozibl 00yueHust: JJuckyccust

5 IlepeueHb yueOHO-MeTOJUUECKOT0 00eciedeHUsl JUCLUTIMHBI
5.1 MeToanueckue yKa3aHus /1A 00yYarOIIUXCS 110 0CBOEHHIO JUCLUILTMHBI
5.1.1 MeToauueckue yKa3aHus /s 00yUYaroIUXCA M0 J1a00paTOPHBIM padoTam:

JlabopaTopHas pabota 1

Ha3Banue: VcciejopaHre ¥ MoCTpOeHHe MPOCTeliliieli MCKyCCTBeHHOM HePpOHHOM CeTH
[enb:OcBoUTh 6a30BbIe TIPUHIUITBI [TOCTPOEHUST K 00yUeHUs] MHOTOC/IOWHOTO TIepI[eNTPOHA /ISt
pellieHys 3ajaui K1acCU(pUKaIH.

Xo0/1 BbITIOJTHEHUS:

1. V3yuuTh TeopeTHuecKre OCHOBbI MHOT'OC/IOMHOTO MepLenTpoHa U (yHKLMK aKTHBaLIWH.
2. CdopmrpoBaTth 00y4aroIyro BEIOOPKY C MPOCTBIMU JaHHbIMU (Harpumep, XOR wn
JIMHEWHO pa3zie/iiMble K/IacChl).

3. PeanuszoBatb Mozie/Ib HEMPOHHOM CETU C OJHUM CKPBITHIM C/JI0€M C TIOMOILIBIO
BbIOpaHHOro HCTpyMeHTa (Python + TensorFlow/PyTorch vnm anasor).

4. OO6yuHTh CeTh, BapbUPYs NTapamMeTpbl 00yueHusi (CKOPOCTb 00yUeHusi, KOJTMUeCTBO 3T0X).
5. Or1eHUTh KauecTBO K/1acCH(UKALIMKA Ha TECTOBOM BBIOOPKE.

6. [TpoaHanu3upoBaTh BAUSIHYE TTapaMeTPOB Ha CXOJAUMOCTb U TOYHOCTb.

[TnaHupyemblii pe3ybTar:

Pabouasi HelipoceTb, CrIoCOOHast KOPPEKTHO KIacCU(MHUITMPOBATh 3a/laHHbIe JAHHBIE, TPAQUKH
riporiecca 00y4yeHHUst U OTUET C aHA/TU30M.

KoHTpobHbIe BOTIPOCHI:

UTo TaKoe MHOTOC/IOMHBIM TIepIeNTPOH 1 KaKoBa po/ib GYHKIUU aKTUBALAN?
Kak paboTaeT anropuTM 06paTHOrO pacrpoCTPaHeHHsT OIIUOKH?

Kakuie mapameTpbl 00yueHUsI BUSIOT Ha KaUeCTBO MOJEJTN?

Yro Takoe nepeobyueHHe 1 Kak ero u3bexarn?

. Kak o11eHUTh KauecTBO KnacCcubUKaluu?

JlabopaTopHas paboTta 2

Ha3Banue: [IprMeHeHue HelipoceTelt /1/is1 K/laCCU(PUKALANA SKOJOTHUeCKUX JaHHBIX
Lenb:HayuuThcsi mpuMeHsITh HelipoceTeBbie MOZied AJisl K/lacCU(UKALIUU peanbHbIX
9K0JIOTUYECKUX [JaHHbIX.

Xo0/1 BbITIOJTHEHUS:

GA W

1. O3HaKOMHUTBCS C HAOOPOM 3K0J/IOTHUeCKUX JJAaHHBIX (HarpuMep, 1o BUAAM PacTeHUA Win
JKMBOTHBIX).

2. [TpoBecty nipefi06pabOTKY JAHHBIX: HOPMa/M3alysi, 3aTl0/THeHHe TIPOITY CKOB.

3. [TocTpouTh U 0OYUUTH HEMPOCETH [I/Is K/laCCU(UKAILUH 0OBEKTOB I10 3a/JaHHBIM
MpU3HaKaM.

4, [TpoBecTy oOLIeHKY TOUHOCTH MO/Ie/IM C TIOMOLIbI0 MeTPUK (accuracy, precision, recall).
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5. CpenaTh BbIBO/IbI O IPUMEHUMOCTH MOZIe/IU K IaHHOU 3a/iauve.

[Tnanupyemsblii pe3ynbTar:

OO6yueHHast MO/Ie/Tb C OLEHKOM KauecTBa, OTYET C aHA/IM30M U PEKOMEH/Ial[UsIMHU.
KoHTposibHbIe BOIIPOCHL:

Kakue starsl ipefiodpabOoTKY JaHHBIX BaXKHBI JI71s1 HEHpoceTeii?

Kakue MeTpHUKY OLIEHKU K/lacCU(MKALIUY CyLL[eCTBYIOT U KaK MX UHTEPIIPETUPOBATh?
Kakrie 0c0O€HHOCTH UMEIOT 3KOJIOTUUYeCKUe IaHHbIe?

Kak BbIOpaTh apxUTeKTypy CeTH T0/] 3a/iauy KaacCupuKaumn?

Kak vHTeprnpeTHpoBaTh pe3y/bTaThl KJaCCUPUKAL[UU?

Ha6opaT0pHa${ pabota 3

Ha3sBanue: [IporHo3upoBaHye 3arpsi3HeHUs1 BO3/lyXa C UCII0Ib30BaHUEM HelpoceTei
Lenb:OcBOoUTh METO/bI MPOrHO3UPOBaHMSI BDEMEHHBIX PSIIOB C IOMOIIbIO HEHPOCEeTeBbIX
MOJieJIei.

X0z, BBITIOJTHEHUS:

iR

1. N3yunth 0cOOEHHOCTH BPEMEHHBIX PSi/IOB U UX TIPe/iCTaB/IeHHe.

2. [ToAroTOBUTE JaHHBIE O 3arpsi3HEHHH BO3JyXa U MeTeo/laHHbIe.

3. [MTocTpouTh 1 00yUNTH PEKypPEeHTHYIO HelipoceTsb (Harpumep, LSTM) asnst
MPOrHO3UPOBAaHUS YPOBHEMN 3arpsi3HEHUSI.

4. [TpoBepuTh KauecTBO MPOTHO3a Ha TECTOBOW BBIOODKE.

5. [TpoaHanu3upoBaTh BO3MOKHOCTH Y OTPAaHUYEHUS] MO/JIEJIH.

[Tnanupyemsii pe3ynbTar:

Pabouast Mo/iesib IPOTHO3UPOBAHKS € rpad)KaMu U OLIeHKOM TOUHOCTH, OTUeT C BbIBOZAAMHU.
KoHTpo/ibHBIe BOIIPOCHL:

YTo Takoe BpeMeHHOM DsiJ| U Kakre 0COOeHHOCTH Y JIaHHBIX BpEMEHHBIX PsiZIoB?

UeM peKyppeHTHbIe HeUPOCeTH OT/IMYAat0TCS OT K/1aCCUYeCKUX?

Kakue napameTpsl B/IMSIOT Ha KaueCTBO IPOTrHO3a?

Kak o1LieHUTh TOYHOCTB TIPOrHO3a?

Kakue npo6ieMbl BO3HUKAIOT MPH paboTe C peasbHbIMUA KOJIOTUUECKUMU JJaHHBIMU?
JIa60paTopHaﬂ pabora 4

HasBanwue: Pacrio3HaBaHue 1 Kiaccudukaiys n300paxkeHnui /171st 9KOJ0rM4ecKoro MOHUTOPUHT A
Lenb:HayuuTbcst IpUMeHSITh CBePTOUHbIe HelipoHHble ceTy (CNN) a5 Knaccudukarmu
1300pa’keHU B 9KOJIOTMUeCKUX 3a/jauax.

X0/, BBITIOJTHEHUS:

O3HaKOMUTBCS C TIpUHIMNaMy pabotel CNN.

[MoaroroBuTh Habop M300paskeHNH (HarpumMep, poTorpaduy MIAHKTOHA WM PACTeHHH).
[Moctpouts 1 06yunts CNN 7151 K1accuukary n300pakeHuH.

OLeHUTh KauecTBO MO/IeJTH U TIPOAHA/TM3UPOBATh OLINOKH.

Cpenatb BbIBOABI 0 IpuMeHUMOCTA CNN B 5K0/I0rn4eckoM MOHUTOPUHTE.
HnaHpreMmH pesyJIbTarT:

Ob6yuenHass CNN ¢ MeTpyKaMu KaueCcTBa, BU3yan3allysi pe3y/IbTaToB, OTYeT C aHaU30M.
KoHTpo/ibHBIe BOIIPOCHL:

Kakurie 0c00€HHOCTH CBEPTOUHBIX HEMPOHHBIX CeTel?

Kak npoucxoaut ussneyeHue npusHakos B CNN?

Kakuie MeTo/ibl yyullleHHsl KaueCcTBa KaacCupuKauy n300pa’keHuit CyIecTByOT?
Kak uHTeprnpeTrpoBaTh OIMMOKY KIacCUMUKAI[AH?

Kakuie mpo61eMbl MOTYT BO3HUKHYTB MpU paboTe ¢ M300pa)keHUsIMU B 3KOJIOTUN?
JIa60paTopHaﬂ pabora 5

Ha3Banue: VHTeneKkTyanu3anys NpUHATHUS pellleHn B yC/I0BUSIX HEONpPeeIeHHOCTU
[ens:OcBoUTh NIPpUMeEHeHHe HEMPOCEeTeBbIX MOJesel /IS O 4epKKU NIPUHATHS pellleHn Ha
OCHOBe HerlOJIHbIX Y IIIYMHBbIX [JaHHBIX.

X0/, BBITIOJTHEHUS:

TR WN e

TR WN e
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1 V3yuuTh MeTO/1bl PAOOTHI C HEOTIPEZIeJIEHHOCTBIO B ZIAHHBIX.

2 [MoaroToBUTHL HAOOP JAHHBIX C LITyMaMH U TIPOMYyCKaMHU.

3. [TocTpouTth HeMpOCeTEBYIO MO/IeNb, CTIOCOOHYI0 PaboTaTh C HETOTHBIMU JAHHBIMU
(HampuMep, aBTOSHKOZEP WK MOJIe/v C peryJsipu3alye).

4. [TpoBecTr 00yueHue 1 OL|eHKY MO/IeJH.

5 [TpoaHanM3upOBaTh YCTOMUMBOCTE MOZE/H K LITyMaM U HeTOJTHOTe JJaHHBIX.

[Tnanupyemsli pe3ynbTar:

Mogens noA/iep>KK1 NPUHATHS pelleHU C aHa/In30M yCTOMUUBOCTH, OTYET C peKOMeHAALIUSMU.
KoHTpo/bHbIe BOIIPOCHL:

Kakue Bu/ibI Heorpe/ie/IleHHOCTH ObIBAalOT B ZIAHHBIX ?

Kak HelipoceTy MOTYT CIIPaBJ/IATHCS C LIIyMaMH U MPOITyCKaMu ?

Uro Takoe peryssipusaLys U Kak OHa [IOMOraet?

Kakue MeTO/bI OLIeHKH yCTOMYUBOCTH MOJIe/TN CyIL|eCTBYHOT?

Kak npumeHsTh pe3ynbTaTbl MOJENH AJ1s1 IPUHATHS PelLleHni ?

JIa60paTopHaﬂ pabora 6

Ha3panue: OntumMu3anysi ¥ NOHWKEHWE pa3MepHOCTH JaHHBIX JJ1 9KOJIOTMUeCcKOro aHairsa
Lens:HayunTbCs UCIIONB30BaTh METObI CHIKEHUS! pa3MepHOCTH /1 ITOATOTOBKU JAaHHbBIX U
MOBBILIEHUS 3(PPEKTUBHOCTH aHa/IN3a.

X0/, BBITIOJTHEHUS:

TR WN e

1. W3yuntb MeTob1 MOHMWXeHUs1 paamepHocT (PCA, SVD).

2. [ToaroToBUTE MHOTOMEPHBIM HAOOP 9KOJIOTMUECKUX JAHHBIX (HAarlpuMep, CrieKTpasbHbIe
JlaHHbIE).

3. ITprMeHNUTb MeTO/IbI CHY)KEHUS] pa3MepPHOCTH M BU3ya/In3UpOBaTh pe3yJbTaThl.

4. OLeHUTH B/IMSIHYE CHUKEHUSI Pa3MEPHOCTU Ha KaueCTBO MOC/IeYIOLero aHain3a.

5. Cpesatb BBIBOZbI O TIPUMEHUMOCTH MeTO/[0B.

[TnaHupyeMmblii pe3y/bTar:

Bu3syanu3anuu ¥ OTUeThI 110 CHWKEHHIO pa3MepHOCTH, aHa/Iu3 0Tepb H(opMaryy.
KoHTpo/bHbIe BOTPOCHI:

151 yero npyUMeHsieTCs: IOHWKeHWe pasMepHOCTH?

Kak paboraeT MeToz rinaBHbIX KoMmrioHeHT (PCA)?

Kakue ripenmyImiecTBa ¥ OrpaHUuUeHUs] Y MeTO/I0B CHYDKEHHST pa3MepPHOCTH?
Kak o11eHUTh KauecTBO CHKeHHUsI Pa3MepPHOCTU?

Kak ByiusieT cHKeHHe pPa3MepPHOCTH Ha MOC/Ie[YIOLUN aHan13?

O6u11/1e TpeGoBaHUs K OTUETY 10 1abopaTopHbIM paboTam

iR

. OtyeT J0/DKEH CO/lep>KaTh TUTYJIBHBIN JIMCT coriacHo obpasny MPHUTY.

. BBesieHue ¢ MOCTaHOBKOM 1|/l ¥ KPaTKUM OIKCaHUEeM 3a/lauu.

. OrvcaHre MeTOAVKY ¥ UHCTPYMEHTOB, UCTI0/Ib30BaHHBIX MTPY BBITIOJTHEHUH PabOoThI.
. [Toapo6HBI X0 BLITIOIHEHUS C TIOSICHEHUSIMU U pe3yJibTaTaMu (TabsuLibl, rpaduKy,
CKPHWHILOTHI KOZa).

. AHanu3 noyueHHbIX pe3yabTaToOB U BbIBO/bI.

. OTBeThbl Ha KOHTPOJIbHBIE BOIPOCHI.

. Crn1coK UCMO/b30BaHHBIX UCTOYHUKOB U JIMTEPATYPBI.

. Ortuet oopmisiercs B cootBetcTBUM ¢ I'OCT P 7.0.5-2008 (mpudT Times New Roman,
pa3mep 14, MeXXCTPOUHbI UHTepBan 1.5).

. [TpakTryeckas 4acTb J0JDKHA COJiepyKaTh UCXOHBIN KO/ WM OMUCAaHKe a/irOpUTMa, a

TaK)Xe pe3y/bTaThl ero paboThl.
TpeboBaHUs K MPaKTHUUECKOW YaCTH (€C/TH MPelyCMOTPeHa)

. Koz momkeH ObITH MPOKOMMEHTHPOBAH U CTPYKTYPUPOBaH.

. HWcnosnb30Bath coBpeMeHHble HHCTPyMeHThI (Python, Jupyter Notebook, TensorFlow,
PyTorch u gp.).

. Pe3ynbTaThl paboThI KO/]a JO/DKHBI OBITH BOCIIPOM3BOJMMBI 1 TTIO/ITBEPXK/eHbI TpaprKaMu
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WM TabmiamMu.

. I[Tpy UCMO/Ib30BaHUM CTOPOHHUX OMO/IMOTEK HEOOXOAMMO yKa3aTh UX BEPCHH.

. [MpakTHueckKast 4acThb J0/DKHA I€MOHCTPUPOBATh TIOHUMAHUe aITOPUTMOB U YMEeHHe
MIPUMEHSITh WX K PeabHbIM JJaHHBIM.

5.1.2 MeToauuecKne yKa3aHus /ISl 00y4aroImMXcs 110 CaMOCTOSITe/IbHOM padore:

MeToj1uecKre yKa3aHus /i1 CAaMOCTOSITe/IbHOM PaboThI

Llenb: Yriyb/eHHOe H3yueHHe TEOPETUUECKHUX OCHOB U IMPAKTUUECKUX ACTIEKTOB
HCKYCCTBEHHBIX HEHPOHHBIX CeTel, pa3BUTHE HAaBbIKOB aHa/IM3a, CUCTeMaTU3alii U HayuYHOTr0
W3/I0)KEHUsI MaTepHasia, a Tak)Ke IMOJroTOBKa K IPaKTHUeCKOMY TIPUMEHEHHIO 3HaHUI B
NpodU/ILHOM 00/1aCTH.

3agauu

. OCBOUTH K/IFOUEBbIe TIOHSTHS U MEeTO/IbI 110 KaXK0l TeMe Kypca.

. [TpoaHanu3upoBaTh COBpEMEHHbIE UCC/IeJ0BaHUS U TIPUMephI IPUMeHeHUs HelipoceTell B
HayKax 0 3eMJ/ie U OKpy»Karolller cpeje.

. Pa3BUTh YMEHUsI CaMOCTOSTeIbHOTO TTOUCKA, 00pabOTKH ¥ KPUTUUECKOTO OCMBIC/IEHUST
MH(pOopMaLMu.

. HayuuTbcst opopmiiATs HayuHO-HCCIe[oBaTe/IbCKHe paboTel B (hopme pedepara.
PekoMeH/aLlMy 110 HaMKMCaHUIO pedeparta

CtpykTypa pedepaTa

1. TuUTy/IBbHBIA MUCT — cornacHo crangapty MIPHUTY.

2. OrnaBieHre — C yKa3aHHWeM CTPaHUL].

3. BBezieHre — 10CTaHOBKA Lie/TM ¥ 3a7iay paboThl, aKTyalbHOCTh TEMBI.

4. OcCHOBHasl YaCTb — H3/I0’KeHHe TeOPeTUUeCKOro MaTepurasa, aHa/lnu3 MpakTUYeCKuX
acIeKTOoB, IPUMepPbl U WTIOCTPaLUU.

5. 3ak/iroueHue — BbIBOZbI 10 TEME, NTepPCIEeKTUBbI Pa3BUTHSI.

6. CrMCOK MCMO0/Ib30BaHHbIX NCTOYHUKOB — He MeHee 5—7 aKTya/lbHbIX HayYHbIX U
yueOHBIX MyO/IMKALIAHA.

O6mwem pedepaTa

PekoMenayeMmbiii 00beM — 15-20 ctpanur] popmata A4 (mpudt Times New Roman, pazmep
14, mexxcTpouHbIi nHTepBan 1.15).
TpeboBaHMS K COZepKaHUIO

. HWcnosib30BaHre TepMUHOJIOTHY U TIOHSTHH, U3yUeHHBIX Ha Kypce.

. [TpuBeieHrIe KOHKPETHBIX ITPUMEPOB U3 TIpoduIbHON 06/1acTu (Hayku 0 3eMiie,
5KOJIOTUS).

. Kputrueckuii aHa/IM3 UCTOUHUKOB U CPaBHEHHUe Pa3/IMYHbIX TIOJXO0/I0B.

. CobstoieHue JIOTUKY U3/I0KEeHUsT 1 HAyYHOTO CTHJIS.

TpeboBanus K 0(hopMIIEHHIO

. Odopmnenue cornacHo I'OCT P 7.0.5-2008 u crangapram UPHUTY.

. KoppekTHoe odopmiieHHe LUTAT U CChIJIOK.

. OtcyTcTBHe IU1arMaTa, OpUruHaabHOCTh TeKcTa He MeHee 80%.

[IpuMepHbIe TeMbl pedepaToB

1. MaremaThueckre MO/IeNIA ¥ aJITOPUTMbI 00yUeHHUsT UCKYCCTBEHHBIX HEMPOHHBIX CETEH.
2. ApxuTeKTypbl HelipoceTell ¥ UX IPUMeHeHHe B 3a/lauaX K1acCU(PHUKALIUU U
annpoKCUMaL|H.

3. Vicrionb3oBaHue peKyppeHTHBIX HeMPOHHBIX CeTelt JI7is TPOrHO3UPOBaHUs JUHAMUYeCKUX
MIPUPO/IHBIX TIPOLIECCOB.

4. MeTo/ibl UHTeJIIEKTya/In3al[iu TIPUHSATHUS PellleHri Ha OCHOBe HeHMpOCeTeBbIX MOJesiel B
YCJIOBUSIX HEOTpe/ie/IeHHOCTH.

5. [TprMeHeHYe CBePTOYHBIX HEMPOHHBIX CeTel /ISl aHa/IKi3a YKOJOTMUeCKrX
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M300paKeHHH.

6. OcobenHocTy 06paboTKY U MpefoOpaboTKK JaHHBIX B HEMPOCETEBBIX TeXHOIOTUSIX IS
HayK 0 3emie.

7. Posib perynsipusaliiy ¥ ONTUMHK3ALKMU B 00yueHNM HelipoceTeli: MeTO/bl U TIpaKTUUeCKre
aCIIeKThI.

8. CoBpeMeHHbIe ITporpaMMHbIe Cpe/ICTBa U hpeliMBOPKH /1Jisi pa3paboTKU HelpOoCeTeBbIX
MO/eJIei.

9. [TprMeHeHVe MeTO/I0B MIOHW)KeHUsI pa3MePHOCTH JIaHHBIX B 9KOJIOTHUECKOM
MOHHTOPHHT€.

10.  TlepcrieKTHBBI U BBI30BbI UCIO/Ib30BaHUsI MCKYCCTBEHHBIX HEMPOHHBIX CeTell B pellieH|H

3KOJIOTUYeCKHUX 3a4ay.

6 @DoHJ OLEHOUHBIX CPEACTB A/l KOHTPOJIA TeKylleill ycrneBaeMOCTHM U TPOBe/eHHUs
MPOMEe)XyTOUHOM aTTeCTallu M0 AUCI{UIIUHE

6.1 OreHoYHbIe CpeCTBA A/ NPOBeAeHUs TeKyILero KOHTPOoJIs
6.1.1 cemecTp 5 | Y cTHBII onpoc
Omnucanue npoueypsl.

dpoHTaEHO — B (hopme Gecesibl C IPYIIION, KOTja BOPOCHI 3a/Iaf0TCS BCEH TPYIITE, a OTBETHI
JIA0TCS 110 OUepesiy UM T10 )KeJIaHUHO.

VHavBrayanbHO — KaXK/IbIA CTYZIeHT OTBeYaeT Ha OJJUH UM HeCKOJIbKO BOTIPOCOB, /laBast
pa3BepHYThIN, CBA3HBIN OTBET, UaCTO C IPUMepaMU U MOsSICHEHUSIMHU.

KombuHupoBaHHO — coueTaroTcsi 00a 1Mo/ixo/ia, a TakyKe UCTI0/Ib3YTCS JOTIO/THUTE TbHbIe
MeTO/Ibl (HarpuMep, MUCbMeHHbIe KapTOUKU, PelieH3UpOoBaHue OTBETOB TOBapHUilleit)

KpuTepun oneHUBaHus.

IMMOJ/JIHOTA U MMPaBHUJ/IbHOCTb OTBETA,

IMOHMMdHHE U OCO3HaHHOCTb MdTepHaJid;
JIOTUYHOCTHL U IMoC/1e10BaTe/IbHOCTE M3/10)KeHN I,
KOPPEKTHOCTb TEPMHWHOJIOTHUH;

CII0COOHOCTHL OTBEUaTh Ha YTOUHSIOIHE BOIIPOCHI

6.2 OneHouyHbIe cpe/CTBaA /I IPOBe/ieHHsl IPOMEeXyTOUHOM aTTecTalui

6.2.1 Kpurepun u cpeacrBa (MeTojbl) OLEHMBAHUA WH/JUKATOPOB /[OCTH)KEHUS
KOMIIeTeHI[UH B PaMKaX NMPOMeXyTOUHOM aTTecTaluu

CpeactBa
(MeToaBI)
NupukaTop A0CTHIKeHHUs
Kpurepumu oneHuBanus OLleHMBaHMSA
KOMIIeTeHI| U1 o
NMPOMe)XyTOYHOH
aTTecTaliu
OIIK OC-1.6 [IpyMeHsieT 3HaHUA MaTeMaTUYeCKUX U | YCTHOe
a/IrOPUTMUYECKUX acIieKToB | cobeceioBaHHe TIO
(yHKLIMOHUPOBAHKS VICKYCCTBEHHBIX | TeOPeTUYeCKUM
HEeMPOHHBIX CeTel MpHU PpelLleHWM 3aZau | BOpocam
anmnpoKCUMaLuy, KJ1accuukanmy,
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MMPOTrHO3MPOBAHUA n y1ipaBJ/IeHUA
AWHaMKUUeCKHMMHU TTponeCcCaMu

OIIK OC-8.1 CrniocobeH PUMEHSITb MO/IeJTH, METO/IbI U | YCTHOE

a/ITOPUTMbI ~ arrapaTa MCKYCCTBEHHBIX | cobece/joBaHMe 10
HEWPOHHBIX ceTeu [JIS1 | TeOpeTUYeCKUM
VHTeJUIeKTya/lIu3aLuu MIPUHSATHSA | BOIIPOCam
pellleHyl, B TOM YHC/Ie B YCIOBUAX
Heolpe/ie/IeHHOCTH

6.2.2 TunoBbie OLleHOUHbIE CPeACTBA IPOMEXYTOUHOH aTTecTaluu

6.2.2.1 Cemectp 5, TumnoBsble oLjeHOYHBIE CPeACTBA /ISl IPOBe/JeHUs K3aMeHa 110
AVICLMILIMHE

6.2.2.1.1 Onucanue npoueaypol

OK3aMeH C/]aeTcsi B Tepro/, SK3aMeHal[MOHHOM CeCCrH, TIpPelyCMOTPeHHON Y4eOHbIM T/IaHOM U
KasleH/lapHbIM y4eOHbIM IpauKoM.

CTyzleHTBI JOMTyCKAalOTCA K CZjaue SK3aMeHa M0 JYCLIMIVIMHE TIPY BBITIOJTHEHUH BCeX
3arIaHMPOBaHHBIX (POPM TeKyll|ero KOHTPOJISl COriacHoO paboueil mporpaMme AUCLUITIMHLL Ha
5K3aMeH CTY/IeHT JJ0JDKEeH SIBUTHCS C 3a4eTHOW KHWXKKOM.

[IprMepHBIe BOMPOCHI K 5K3aMeHY:

1. Urto Takoe uckycctBeHHast HeripoHHas ceTb (MHC) u Kak oHa Mozenvpyet
OuvonoruuecKuii HelpoH?

2. OnuinuTe CTPYKTYpPy OHMOIOrMUeCKOro HeMpOHa U ero OCHOBHbIE (PYHKIUH.

3. Yro npezicTapiisieT co60if MaTeMaTHUeCKast MoZiesib (hopManbHOT0 HelipoHa Mak-

Kannoka-ITurrca?

OO6®BsicHUTe MPUHLIUT PabOThI OJHOCTIONWHOTO MepcenTpoHa Po3zeHb/aTTa.

Kakue orpanvnueHusi uMeeT 0IHOC/IOWHBIN NTEPCENTPOH?

YTo TaKoe MHOT'OC/IONHBIHN IepCernTpoH U B YeM ero NMperuMyIiecTBo?

OrnummTe anroput™ obpaTHOro pacrpoctpaHenus ommbku (backpropagation).

. Kakue ¢pyHKUMY aKTUBALIMK UCTIO/Ib3YIOTCS B HEMPOHHBIX CeTsX U KaK OHU BIIUSIOT Ha
obOyueHne?

© N U

9. Yro Takoe rpaZiieHT (PyHKI[UM MHOTHX TlepeMeHHbIX U KaK OH IPUMeHsIeTCs B 00yueHun
HerpoceTeun?

10. OO6mbsicHUTe (PU3MUECKUI CMBIC/T TPaJJUeHTa U MeTO/Ibl er0 BHIUKC/IEHUS.

11. YTo Takoe CTOXaCTUUECKUM TPA[UEHTHBIN CITYCK U KakK OH paboTaet?

12. Kakue cy11iecTByHOT MeTO/Ibl ONITUMU3ALIMK 00yUeHs HeMPOHHBIX ceTel (Harpumep,

Momentum, Adam)?

13.  Yrto Takoe nepeobyueHure MoZie/IM U Kakle MeTO/ibl pery/isipu3aliiy IPUMEeHsIFOTCS J1/1s
ero IpejoTBpaljeHusa?

14.  Onummre apXUTeKTYypbl peKyppeHTHbIX HelipoHHbIX ceTell (RNN) 1 ux rnpumMeHeHue.
15.  Uro Takoe cBepTouHble HelpoHHbIe ceTh (CNN) 1 Kak OHM UCIIO/Ib3YIOTCS [J1s
06paboTKy n306pa>keHUiA?

16.  ObmwsichuTe TpoLiecc 00yuyeHHUsT HEHPOCETH C UCTIOMb30BaHKeM Oatyeld (mini-batch).
17.  Yto Takoe (HyHKLUM [TOTEPh U KaKue HauboJsiee pacripocTpaHeHHble UCTI0/Ib3YIOTCS B
3afjauax Kjaccupukanuu?

18. OnwuirTe MexaHu3M paboTel GyHKI[UK Softmax 1 eé posib B K/lacCUpUKALHH.

19. UT0 Takoe KpocC-BaiuaLus U 3a4eM OHa Hy>KHa?

20. Kak ¢opmupyroTcsi BBIOOpKH train, validation u test, ¥ KakoBa UX poJib?

21. Kakue MeTpuku KauecTBa KjiacCU(HKALUY Bbl 3HaeTe U KaK UX UHTepPIIPeTHpPOBaTh?
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22, Yrto Takoe BbIUMC/IUTEIbHBIN rpad B KOHTEKCTe HelipoceTei?

23. OnuimTe 0CHOBHBIE criocobbl co3zanus mogeneit B Keras (Sequential, Functional API,
Model subclassing).

24.  Kak peanu3yeTcsi COXpaHeHHe U 3arpy3Ka Mo/iesield B COBpeMeHHbIX (hpeliMBOpKax?

25. UTo Takoe HOpMa/M3aLus U MyJ/U/IMHT B CBePTOYHBIX C/104X?

26.  Kakue cy1iecTByHOT MeTO/ibl pefio6paboTKK JaHHBIX Z1Jisi HelipoceTeii?

27.  Kak HelpOCeTH NPUMEHSIIOTCS /11 MHTeJIJIeKTya/In3aLuy NPUHATUS PellleHUH B
YCJIOBUSIX HEOTIPe/Ie/IeHHOCTU?

28. Urto Takoe caMoopraHusyoujecs kapTel KoxoHeHa U rjie OHA IIPUMEeHSI0TCA?

29.  OnuiMTe OCHOBHbIE MPUHLIUIIBI PabOTHI HelipoceTelt Xonduizia.

30.  Kakue anmaparHble peanv3alyd HeMpoceTel CyILeCTBYIOT (HEMPOKOMITBIOTEpHI,
MEeMPUCTOPHI)?

31. Kak orieHMBaeTCst MpOU3BOAUTENBHOCTb HEUPOCETEBBIX MOZeIen?

32.  Yto Takoe HeMPO3IMYJIATOP Y KaKOBbI €ro (PYHKLIUN?

33. OrmummTe 3Tarbl pa3paboTKH HEMPOCeTeBOU CHCTEMBI.

34.  Kakue ocobeHHOCTH 06pabOTKM MPOCTPaHCTBEHHO-BPEMEHHBIX JJaHHBIX B 3aflauax HaykK
0 3eme?

35.  IlpuBejuTe npuMepbl NpYMeHeHUs] HeMpOCeTeBbIX TeXHOJIOTH [/1s1 IPOTHO3MPOBaHHUS U

yIipaB/ieHUS AJUHaMHUYe€CKHUMHU ITpoLjeCCaMu.

IIpumep 3a1aHUs:

[TpuMep 3K3aMeHaIMOHHBIX OUJIETOB:

Buner Nel

Borpoc 1: O6bsicHUTe TTPUHLIUIT PabOThI alrOpHUTMa 00paTHOTO pacTipOCTPAHeHUs OLTHOKH
(backpropagation) B 00y4eHHUM MHOTOC/IOWHBIX HEHPOHHBIX CETeH.

Bonpoc 2:

1. OnuImmTe TPOLIeCC MOCTPOeHUs U 00yUeHHst MHOTOC/IOMHOTO TIepLeNTPOHA /ISl PelleHust
3aJjauul KiacCcuUKaIMU TIPOCThIX AaHHBIX (Hampumep, XOR). Kakue nmapameTpbl 00yueHust Bbl
ObI BapbHUPOBA/IH U TTOUEMY ?

2. Ha ocHoBe j1abopaTopHO# paboThkI TI0 TIPOTHO3UPOBAHUIO 3arpsi3HEHUs BO3/yXa C
TIOMOILbI0 PEKYPPEHTHOM HEMPOHHOM CeTH OMUILIUTE 3Tarlbl OATOTOBKU JAHHBIX U OLIeHKU
KauecTBa MO/eJIH.

Bunet Ne2

Bornpoc 1: Kakue (yHKIMM akKTUBALIMK IPUMEHSIFOTCST B UCKYCCTBEHHBIX HEHPOHHBIX CETSIX U
Kak MX BBIOOp B/MsieT Ha 00yueHre ¥ KaueCTBO MOJIeTN?

Bonpoc 2:

1. PacckakuTe, Kak Bbl peav30Bav CBepTOUHYH HeMpoHHY0 ceTb (CNN) nis
pacro3HaBaHusl U300paykeHi B 9KOJIOTMUeCKOM MOHHUTOPHHTE, U KaKHe MeTO/bI
nipel00pabOTKM JAHHBIX TTPUMEHSITH.

2. OnuinnTe, Kak B labopaTopHOM paboTe 10 UHTeJIeKTyaIn3al{iu PUHSATHS PellleHu Bbl
YUWTBIBA/IM HEOIIpe/le/IeHHOCTD U LIyMbl B ZIJAHHBIX [TPU [IOCTPOEHUU HEUPOCETEeBOU MOJeH.
buset Ne3

Bomnpoc 1: Uto Takoe riepeobyueHre HEHPOHHOM CETH, U KaKHe MeTO/IbI PeryJ/isipu3aliiu
MIPUMEHSIIOTCS [i/1s1 ero rnpeAoTBpalleHus?

Borpoc 2:

1. B nabopartopHoii paboTe 1o KiaccubHuKau 5K0JI0rHUeCKUX JaHHbBIX OIMUIINTE, KaK Bbl
OLIeHMBaJIM KaueCTBO MO/ie/IM ¥ KaK1e MeTPUKH MCII0/Ib30BaIN.

2. PacckaxuTe 0 ipuMeHeHHH MeTO/IOB IMOHMKeHHUs1 pa3MepHOCTH (Hanpumep, PCA) s
ONTUMH3aK 00pabOTKK MHOTOMEPHBIX SKOJIOTMYeCKHX JaHHBIX B OZHOU U3 1ab0paTOPHBIX
pabor.._
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6.2.2.1.2 Kpurepuu orjeHUBaHUsA

MBILLUIEHUS U
yMeHHe MPUMEeHSITh
3HaHMS Ha
NIpaKTHKe.

Y noBnerBopuTe/lbH
OT1/mMmuHO Xopoiuo o HeypoBieTBopuTe/1IbHO
OTBeT 1oJHbIY, OTBeT B LIeJIOM OTBeT YaCTUYHBIH, OTBeT He pacKpbIBaeT
JIOTUYHBIN U TIOJIHBIM, HO €CTh pacKpbIBaeT OCHOBHBI€E BOIPOCHI
CTPYKTYPUDOBaHHbI | He3HauuTe/bHbIe OCHOBHBbIE bunera, COEPKUT
W, PaCKphbIBaeT BCe HETOYHOCTHU WU TIOJI0)KeHHs1, HO eCTh rpyObie ommbKu unm
TeopeTHuUecKue yTyLIeHbl CylL|eCTBEeHHbIe CyLL|eCTBEeHHbIe
BOIIPOCHI OMsieTa. | OTAe/bHBIE IeTasIH. nipo6esTbl umu npo06eJIbL.
[TpuBezneHbI TeopeTnueckue OLIMOKU B TEOPUHU. TeopeTnueckue
KOPPEKTHbIe BOIPOCHI Hekotopsie TI0JIOXKEHUS U3/I0KEHBI
orpe/iesieHus, PaCKpBbITHI, orpeiesieHust HEBepHO WU
TMOSICHeHUSl, TIpUBe/€HbI OTCYTCTBYIOT WU OTCYTCTBYIOT.
TIpUMEpHI U CChUIKU OCHOBHBIE JlaHbl HEBEPHO, [IpakTrueckoe 3azanHue
Ha HOPMaTUBHbIE onpejeneHus U NpUMepkbI He He BBITIOJTHEHO JTHO0
JIOKYMeHTHI (TIpH MIpUMeEpBHI. nipyBe/ieHbl b0 He BBITIOJTHEHO
HE00X0IUMOCTH). [IpakTHueckoe COOTBETCTBYIOT HeTpaBUJIbHO, PaCyeThl
[IpakTrueckoe 3a/jaHue BOMPOCY. OTCYTCTBYIOT WU/H
3a/iaHue BBITIOJTHEHO [IpakTHueckoe HEeBEepHBI.
BBITIOJTHEHO MpaBWIbHO, HO 3a/|laHue BBITIOJIHEHO Marepuai He yCBOeH,
MOJTHOCTBIO, BO3MOJKHBI YaCTUYHO, eCThb CaMOCTOSITeJIbHOCTh
pacueThl BepHBbI, HeCyll[eCTBEeHHbIe olMOKY B pacyeTax OTCYTCTBYET.
WCIO/Tb30BaHbI OIIMOKY WITH WM He BCe STarbl
MpaBU/IbHbIE HeJI0CTaTOUHO pellleHus1 OTPa’kKeHbI.
MeTO/bI U Mo/IpoOHbIe [Tonumanue
000CHOBaHUSI. TIOSICHeHUSI. Marepuasa
OtBet [Tonrmanue IIOBEPXHOCTHOe,
JleMOHCTPUPYET Marepuasa CaMOCTOSATe/IbHOCTh
riiybokoe xopollee, yMeHHe OrpaHuyYeHa.
MOHUMaHue TIPUMEHSTh 3HaHUS
Marepuarna, MPO/IEMOHCTPUPOBA
CaMOCTOSATe/IbHOCTh HO.

7 OcHOBHas yyeOHas MTepaTypa

1. Ocurnoga E. A. HeiipoceTeBble TeXHOJIOTHU : 3/1eKTPOHHBIM Kypc / E. A. OcurnoBa, 2023

[Caiit] — URL: https://el.istu.edu/course/view.php?id=6074

8 lonostHUTE/TbHAs yueOHasi IUTepaTypa U CipaBoOYHast

1. l'acapoB ®.M. UckyccTBeHHble HEMPOHHBIE CETH U NIPUIOKeHUsT: yuel. mocobue /D. M.
lagapos, A.®. INanumsHoB. — Kazanb: U3a-Bo KaszaH. yn-Ta, 2018. —121 c.
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[CaiiT] — URL: https://kpfu.ru/staff_files/F1493580427/NejronGafGal.pdf

2. baxtuH A.B., Pemusosa 11.B. DieMeHTbI MCKYCCTBEHHOI'O UHTe/IJIeKTa B CUCTeMax
ynpasjieHus : yuebHoe rmocobue /CIT6I' TYPII. — CII6., 2014. — 54 c.

[Caitt] — URL: https://nizrp.narod.ru/metod/kafinfizmtex/7.pdf
9 Pecypcsl cetu VIHTepHeT

1. http://library.istu.edu/
2. https://e.lanbook.com/

10 ITpodeccuoHabHBIE Ha3bl JAHHBIX

1. http://new.fips.ru/
2. http://www1.fips.ru/

11 TIlepeyenr WHPOPMALHMOHHBIX TEXHOJIOTHH, JIMIEH3WOHHBIX W  CBOOOAHO
paclpocTpaHsieMbIX CHeMa/JIM3MPOBAaHHBIX MPOrpaMMHBIX CPeACTB, MH(pOpMaIMOHHBIX
CIIPaBOYHBIX CUCTEM

1. JIuuieH31OHHOE TporpaMMHoe obecriedeHre CrCTeMHOe IPOrpaMMHoOe obecrieueHue
2. JlnuieH3uOHHOe TTporpaMMHoe obecriedeHue [TakeT MpUKIaHBIX OUCHBIX TPOTPAMM
3. JlulieH3MOHHOe TIporpaMMHoe obecrieueHrie lHTepHeT-6pay3ep

12 MaTepua/IbHO-TEXHUUECKOe 00ecreueHne JUCIHITHHBI

1. YueGHas ayuTOpUs [/l IPOBE/IeHUS JIEKLUOHHBIX 3aHSTHMN, IPYTIOBBIX U UHAWBUYaTbHbBIX
KOHCYJIbTAl|uH, TeKyIlero KOHTPOJIs1 U IPOMeXYTOYHOM aTTecTaruu. OCHaljeHue: KOMILIEKT
yuebOHolt Mebenu, pabouee MecTo npernofasares, focka. MynbTuMeauiiHoe o6opyjoBaHue (B
TOM YMCJIe TIePEHOCHOE): MYJ/IbTUMeIMAHBIN ITPOEKTOP, SKPaH, aKyCTU4ecKasi CUCTeMa,
KOMIIBIOTEP C BBIXOZIOM B UHTEpHET.

2. YuebOHasi ayAUTOPUS /I/1s1 IPOBeIeHHs Tab0PaTOPHBIX/TIPaKTUUECKUX (CeMUHAPCKUX) 3aHATHH,
TPYIIOBBIX ¥ UH/UBUYa/IbHBIX KOHCY/IbTALIUH, TEKYIL[Er0 KOHTPOJIS U MPOMEXYTOUHOMH
atrectauyy. OcHallleHHe: KOMIUIEKT yueOHOM Mebenn, pabouee MeCTo MperozaBaresis, A0CKa.
MynbTuMeaniiHOe 000py/[0BaHKe (B TOM UKCJ/Ie TIEPEHOCHOE): MY/IbTUMEIUHHbBIN TIPOEKTOP,
9KpaH, aKyCTHUeCcKasi CHCTeMa, KOMITBIOTED C BBIXOZIOM B MHTEPHET.
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