MuHucTepeTBO HayKH 1 BhICIIET0 oOpasoBanus Poccuiickoil desepanuu
HAIIMOHAJIbHBIN NCCJIENOBATEJIbCKHN
TOMCKUU I'OCYAAPCTBEHHbBIY YHUBEPCUTET (HU TT'Y)

CDaKy.]'IBTeT WMHHOBAIIMOHHBIX TEXHOJIOTHI

YTBEPXIEHO:
Hexan
C. B. llIngmosckuii

O1ieHOYHbIC MaTePHAJIBI IO JUCIUTLINHE
OCHOBBI HCKYCCTBEHHOT'O HHTEJUICKTA
10 HAIPABJICHUIO MOJATOTOBKH / CIICIIUATIBHOCTH
09.03.02 UudopManimoHHbIE CUCTEMbI M TEXHOJIOTHHU

HampasiieHHOCTS (TTPO(UIIH) MOATOTOBKY/ CTICIIHATH3AITHS:
IIporpamMHoe 1 anmapaTHoe odecneyeHHne HeCMMIOTHBIX ABHAIIHOHHBIX CHCTEM

dopma 00ydeHus
OuHnas

Kpanudukarms
HNuixenep - nporpaMMucT
Hnxenep - paspadoTumnk

I'on npuema
2024

COTI'JIACOBAHO:
PykoBoaurens Ol
C.B. IInpnosckuit

[Ipencenarens YMK
O.B. Bycosuu

Tomck — 2024



1. KOMHeTeHHHI/I U HHAUKATOPbBI HMX HJOCTHKCHHSI, IIPOBEPHAECMbIC JTaHHBIMHU
OIICHOYHBIMM MaTepHaJIaMH

[enbro 0OCBOEHUS AUCUUILINHBI SBJIsETCS (POPMUPOBAHUE CIEAYIOIUX KOMIETEHITHI:

BK-1 CniocoGen nmpuMeHsATh 00IIUE U CIIeUATU3UPOBAHHBIE KOMITBIOTEPHBIE TPOTPaMMBbI
IIPU PEIIeHUH 33724 MPO(HEeCCUOHATEHOM e TEIbHOCTH.

OIIK-6 Cmocoben pa3pabareiBaTh AITOPUTMbI M IMPOTPAMMbl, HPUTOAHBIC JUIS
MPAKTUYECKOr0 MPUMEHEHHUs B 0071aCTh HH()OPMALIMOHHBIX CHCTEM U TEXHOJIOTUH.

ITK-1 Crnocob6en pa3padarsiBath [10 mist nHTEIIEKTYalIbHOTO yiipaBienus bAC.

[1K-2 CriocoGeH uHTerpupoBaTh AITOPUTMUYECKOE 0OecrieueHe B O0PTOBbIE anllapaTHbIe
cpeactBa bAC.

PesynbpTaTramu 0CBOEHUS NUCUUIUIMHBI SIBISIOTCS CIEIYIONINEe WHAUKATOPBI JOCTHXKEHUS
KOMIIETEHLIH:

POBK-1.2 VYmeer npumensts coBpemeHHble IT-Texnosnorum mis cOopa, aHammsza M
npecTaBieHuss WH(GOpPMALMK; UCIOIb30BaTh B MPOPECCHOHATIBHON AEATENBHOCTH O0IIMe U
CIEeIMAM3UPOBAaHHBIE KOMIIBIOTEPHBIE MPOTPaAMMBbI

POOIIK-6.2 VYwmeer pa3pabarbiBaTh aIrOpUTMbl M IPOTPaMMbl, IPUTOJHBIE JJIs
MPAKTUYECKOT0 MPUMEHEHUS B 33[ja4ax NpodecCHOHATbHON AeSITENbHOCTH

POIIK-1.1 3naer npunuuns! papadotku [10 g unTennexryansHoro ynpasienus BAC

POIIK-1.2 Ymeer ocyuiecTBisTh 00y4eHHE HEHPOHHBIX CeTel Ha 3apaHee OMpeIeICHHbBIX
JTAHHBIX

POIIK-1.3 VYwmeer ocymiecTBIsATh pealn3aluio OOYYEHHBIX HEHPOHHBIX CeTel B
IIPOrPaMMHOM KOJie

POIIK-2.3 YMeeT ocyliecTBISATh peaqnu3aluio aaropuTMOB pabOThl HEHPOHHBIX ceTel Ha
OOPTOBBIX BHIYMCIUTENAX

2. OueHoOYHbIE MATEPHABI TEKYIIETr0 KOHTPOJISI U KPUTEPUH OLIEHUBAHUS

OneMEeHTBI TCKYIIETO KOHTPOJIA:
— TECTHI;
— OTYET M0 JJabopaTOpHBIM paboTaM;

Tect (Orpanuyenne no Bpemenu 1,5 yaca, apromaTuyeckasi npoBepKa 0TBETOB, 25
Bonpocos, POBK-1.1.)

[Ipumeps! BOIIpOCOB:

1) Yro npexacrapisieT coboit o0yueHue ¢ yuntenem?

1. Meron oOyuyeHusi, KOTOpPBIM HCHOJb3YET pa3MEUEHHbIE MAHHBIE JUIsI TPEHHUPOBKHU
MOJIETIN Ha OCHOBE ITPABWJIBHBIX OTBETOB

2. Metox oOy4yeHHs, KOTOPBIH WCIOJNB3yeTCs JJIsi  OOHApyKEHUS  CKPBITBIX
3aKOHOMEPHOCTEHN B IaHHBIX 0€3 Mpe10CTaBIeHNs IPABUIbHBIX OTBETOB

3. Metox o0yueHwHsI, KOTOPBI UCTIONB3YET YacTh pa3MEUEHHBIX U YacTh Hepa3MeUeHHBIX
JAHHBIX JUIS1 TPEHUPOBKHU MOJEIN

4. Mertoxa o0y4yeHusi, KOTOPbI OCHOBaH Ha O0yUYE€HUU Yepe3 OIbIT

2) Kako# B HEHPOHHBIX CETEH MCIONB3YeTCs TS aHAIM3a BPEMEHHBIX PSIOB?

1. CNN
2. RNN
3. FCN
4. GAN

Kiroun: 1 a), 2 6).
Kputepun orieHMBaHMsI: TECT CUUTAETCS MPOMICHHBIM, €CJIH CTYIEHT BEPHO OTBETUI HA
20 u Gosiee BOMIPOCOB.



JlaGopatopuas padora (POOIIK-6.2, POIIK-1.1, POIIK-1.3, POIIK-2.3)

IIpumepsl 3anau:

3amauva 1

1) Pa3nenuTh nanHbIe HA O0YYAIOIIYIO M TECTOBYIO BBIOOPKY B cooTHomeHnu 80%  20%
c00TBEeTCTBEHHO. 2) Co3/1aTh MOJIETH JIOTUCTUYECKOU perpeccu U SVM, MpoBEPHUTH UX TOYHOCTh
Ha TecTOBOM BrIOOpKE. 3) Jliist Monenei mogoopats napamerp peryispusanuu C TakuM 00pa3oMm,
pU KOTOPOM JIOCTHTaeTCsl MaKCUMajbHas TOYHOCTb paboThl. OTOOpa3uTh ISl KaKUX KJIacCOB
MO/IeJIb COBEPIIIAET OIINOKHU.

3amaya 2

BriOpaTe #3 TMpencTaBICHHBIX HUXKE apXUTEKTyp OJHY M pealn3oBarh € B (aiine
model.py. ApXHTEKTYpbI OTpaKEeHBI Ha U300pakeHUsX. M300paxkeHus coepkat HHMOOPMAITHIO O:
KOJIMYECTBE CBEPTOUYHBIX W TIOJHOCBSI3HBIX CIIOEB; KOJIMYECTBE KAHAJIOB JJISl KapT MPH3HAKOB,
MOJIyYEHHBIX Ha BBIXOJI€ CBEPTOUYHBIX CJIOEB; MapaMEeTPOB ISl CBEPTKU U MYJIMHTra; QYHKIMIX
AKTHBAIIUH, BBITOTHICMBIX MTOCIIE CBEPTOUYHBIX CIIOEB.

OTBeTHI.

3amaua 1.

import numpy as np

import pandas as pd

from pathlib import Path

import matplotlib.pyplot as plt

from sklearn.datasets import load_iris

from sklearn.model_selection import train_test_split

from sklearn. linear_model import LogisticRegression

from sklearn import metrics

p = Path('.")

penguins = pd.read_csv(‘/media/fit/SP PHD U3/nanku ¢ noae3usiv/I1apsr mmo
NW/na6bsi/Meron K_Nearest Neighbors/penguins.csv')

penguins['male’] = penguins['sex']

penguins[‘female’] = penguins['sex’]

penguins = penguins.drop(‘sex’, axis=1)

penguins['male’][penguins['male’]=="male] = int(1)

penguins['male'][penguins['male’]=="female'] = int(0)

penguins[‘female’][penguins[‘female’]=="male’] = int(0)

penguins[‘female’][penguins[‘female’]=="female’] = int(1)

penguins[Torgersen'] = penguins['island’]

penguins['Biscoe’] = penguins['island']

penguins['Dream'] = penguins['island']

penguins[Torgersen'] = int(0)

penguins['Biscoe’] = int(0)

penguins['Dream'] = int(0)

penguins[Torgersen'][penguins['island’]=="Torgersen] = int(1)

penguins['Biscoe'][penguins['island']=="Biscoe'] = int(1)

penguins['Dream'][penguins['island’]=='"Dream’] = int(1)

penguins = penguins.drop(‘island’, axis=1)

classes = penguins['species’].unique()

penguins['species'][penguins['species’]=="Adelie’] = int(1)

penguins['species’][penguins['species’]=="Gentoo'] = int(2)

penguins['species'][penguins['species’]=="Chinstrap'] = int(3)

penguins2 = penguins.copy()

penguins2 = penguins2.drop(penguins2[np.array(penguins2.isna()).any(axis=1)].index)

penguins2[‘female’] = penguins2[‘female’].astype(int)



penguins2['male’] = penguins2['male'].astype(int)

penguins2[‘Torgersen'] = penguins2['Torgersen'].astype(int)

penguins2['Biscoe’] = penguins2['Biscoe"].astype(int)

penguins2['Dream'] = penguins2['Dream].astype(int)

penguins2['species’] = penguins2['species’].astype(int)

X_train, x_test, y_train, y_test = train_test_split(np.array(penguins2.iloc[:,1:]),
np.array(penguins2['species']), test_size = 0.3, random_state=0)

logisticRegr = LogisticRegression(tol = 0.0001, C = 0.1, fit_intercept = True)

logisticRegr.fit(x_train, y_train)

predictions = logisticRegr.predict(x_test)

score = logisticRegr.score(x_test, y_test)

print(score)

cm = metrics.confusion_matrix(y_test, predictions,
labels=np.unique(penguins2['species']))

print(cm)

disp = metrics.ConfusionMatrixDisplay(confusion_matrix=cm, display_labels=classes)

disp.plot()

plt.show()

3amava 2.

import torch

import torch.nn as nn

import torch.nn.functional as F

class CNN(nn.Module):
def __init_ (self, num_classes=10):

super(CNN, self).__init_ ()
self.convl = nn.Conv2d(3, 32, kernel_size=3, padding=1)
self.conv2 = nn.Conv2d(32, 64, kernel_size=3, padding=1)
self.conv3 = nn.Conv2d(64, 128, kernel_size=3, padding=1)
self.conv4 = nn.Conv2d(128, 256, kernel_size=3, padding=1)
self.conv5 = nn.Conv2d(256, 512, kernel_size=3, padding=1)
self.pool = nn.MaxPool2d(kernel_size=2, stride=2)
self.fcl = nn.Linear(512 * 4 * 4, 1024)
self.fc2 = nn.Linear(1024, 512)
self.fc3 = nn.Linear(512, num_classes)

def forward(self, x):
x = F.relu(self.convl(x))
x = self.pool(x)
x = F.relu(self.conv2(x))
x = self.pool(x)
x = F.relu(self.conv3(x))
x = self.pool(x)
x = F.relu(self.conv4(x))
x = self.pool(x)
x = F.relu(self.conv5(x))
x = self.pool(x)
X = X.view(x.size(0), -1)
x = F.relu(self.fc1(x))
x = F.relu(self.fc2(x))
x = self.fc3(x)



return X

Kpurepun oueHuBaHus:

PesynbraTsl 1a60paTOpHON pabOTHI OMPENENIAIOTCS OLIEHKAMH «3a4TEHOY, «HE3aUTEeHO.

OrneHka «3auTEeHO» BBICTABIISIETCS, €CIIU 1aHbl IPABHIIbHBIE OTBETHI HA BCE TEOPETHUUECKUE
BOIIPOCHI U BCE 3aJ1a4d PELIeHbI 0€3 OUIHOOK.

OneHka «HE3a4TeHO» BBICTABISIETCSA, €CIM CTYACHT HE CMOI PEHIUTh MOCTaBJICHHBIE
3ala4i U NPaBUJIbHO OTBCTUTH HA TCOPCTUUCCKHUEC BOIIPOCHI.

3. OueHoYHbIEe MAaTEePHAJIbI HTOTOBOI0 KOHTPOJIsI (IPOMEKYTOYHOM ATTeCTAIlUH) U
KPUTEPHUHU OLleHUBAHUS

[IpomexxyTouHast aTTeCTalUsl peaiu3yeTcsl MyTeM IPOBEACHUS SK3aMEHa WJIM 3ayeTa.
3a4yer mpoBOIUTCS MO OAJUTBHO-PEHTUHTOBOM CUCTEME CoTaacHo Tadnuie 1.
Tabnuna 1 - bamibHO-pelTUHIOBAsI CUCTEMA OLIECHUBAHUS

Dopma KOHTPOJISI MakcumajibHbIH 0aJ11, .
[Tocenaemocthb 40

BrinonHeHue 1a00paTopHbIX paboT 60
Hroro: 100

Kputepun onieHnBaHus 10 KaXKA0H GOpMe KOHTPOJIS MPUBEIEHBI B Ta0munax 2-3.

[IpenogaBateneM Qukcupyercs: (U3HYECKOE NPHUCYTCTBHE/OTCYTCTBHE CTYyJCHTa Ha
MIPOBOJIMMOM JIEKIIMOHHOM 3aHSTHH.
Tabmuna 2 - Kpurepun orieHMBaHUS MOCEIIAEMOCTH

XapakTepuCcTHKA MOCENAaeMOCTH, Yyac | OneHka B 0ajuiax, ei.
2 2

['maBHas 11e7b BBIMOJIHEHHS JTa0OPATOPHBIX PabOT 3aKIF0YaeTcsl B BEIPAOOTKE Y CTYACHTA
MPaKTUYECKUX YMEHHH, CBSI3aHHBIX ¢ 0000IIEHNeM U MHTEpIpEeTallield TeX WM UHBIX HayYHBIX
MmaTepuanoB. KpoMe Toro, oxxuaercs, 4To pe3yiabTaThl BHIIOTHEHUS Ta00PaTOPHBIX paboT OyayT
BITOCJIEJICTBUH MCIIOJIb30BAThCS YUALUMCS /111 OCBOEHUS HOBBIX TEM.

[Tpu MOATrOTOBKE K BBIMOJIHEHHUIO JIA00PATOPHOM pabOThI HEOOXOIUMO TOBTOPUTD JICKIIHH,
[0 TeMe BBINOJHseMOro 3aaanud. [Ipenmonaraercs Takke MCHOJIb30BaHUE PEKOMEHOBAHHOMN
JTUTEPATYPHI.

Jlanee cienyet U3yuuTh coJiep:kaHue 1a00paTopHOil paboThI, BBITAHHOM MPENO0IaBaTeNIEM,
B TOM YHCJIE TIOCJIEI0BATEIbHOCTh BHIMOIHEHUS paOOTHI.

B pesynbTare BBINOJHEHUS J1a0OpaTopHO paboThl HEOOXOIUMO OGOPMHUTH OTUET B
COOTBETCTBUU ¢ «Meroanueckue yka3aHus 0 0()OPMIIEHUIO BBITYCKHBIX KBaJM(DUKAIIMOHHBIX
paboT, KypCcOBBIX paboOT, Hay4YHO-HCCIEIOBAaTENbCKUX paboT, pedepaToB M OTYETOB IO
MpaKkTUKam», TPUHATHIMU Ha DaKyIbTeTe MHHOBAIIMOHHBIX TEXHOJMOTHUM. CChUIKa HAa aKTyaJIbHYIO
BEPCHIO METOJUYECKHX YKa3aHWH, pa3MeUIeHHBIX Ha caiite Qakynprera, BBIIACTCS
npenojaBaTesieM Ha IEepBOM MpakTU4YeCKOM 3aHATHH. OQOpMIIEHHBIH OTYET OTPa)KaeT XOJ
BBITIOJTHEHUS U PE3yJIbTaThl 1a00paTOpHOI pabOTHI.

Or1reHKa BBITIONHEHUS JTa00OpaTOPHON pabOThI CTYJAEHTOM TMPOU3BOJUTCS B BUE 3alUTHI
BBITIOJTHEHHON Pa0OTHI, MPU YCTHOM OIpOce MpernoaBaTelis U IpoBepKe UM oTdeTa. Bo Bpems
YCTHOTO OIpOca MpEeroaaBareib 3aJaeT CTYACHTY YTOYHSIOIINE BOIPOCHI O XOJ€ BBIIOJHEHUS
n1abopaTopHOil paboTHI.

Tabmuma 3 - Kputepun oreHnBanHwus J1ab0paTopHON paboThI

Ouenka B

XapakTepucTHKa BbINOJIHEHUS 3aJaHUS
o0ajiax, ef.




Pabora BBINOTHEHA MOJHOCTHIO M B CPOK. CTyIEHT BIaJeeT TEOPETHUECKUM
MaTepHaioM, CIIOCOOCH NeTaTbHO OMHCATh XOJ BHIMOJHEHHS padoThl. OTyeT 12
BBITIOJIHCH ITOJIHOCTBIKO B COOTBCTCTBUU C HpeI['bHBHHeMBIMH Tpe6OBaHI/ISIMI/I.

Pa6ora BeInosiHEeHa OJHOCTHIO. CTYIEHT BlaIeeT TEOPETHICCKUM MaTEPUATIOM,
MOXET O6’b$ICHI/ITB X0/ pa60TBI, IIOHYCKaSI HC3HAUYUTCIIBHBIC OH_II/I6KI/I B

TEOPETUYECKOW dYacTH. OTYeT BBIMOJHEH TIOJHOCTEIO B COOTBETCTBHH C 8
Hpel[’bHBJISIGMBIMI/I Tpe6OBaHHHMI/I

PabGora BbemoaHeHa ¢ ommOkamu. CTYIeHT TNPAKTHYECKH HE BjaJeeT
TEOPETUUECKUM MAaTEpPHAJIOM, JTOIYCKasi OIIMOKH IIPU MOSICHEHUH X0Ja padOThI. 6
OT4eT BBINOJHEH ¢ HAPYIICHHEM MPEIbSBIAEMbIX TPEOOBAHHH.

Pabora He BbIOIHEHA 0

3a BBIMOJHEHHUE JAa0OpaTOpHON pPAOOTHI C HAPYIMIEHHEM CPOKOB CIAa4Yd OTYETHOTO
MaTepuaia JONOJHUTEIBHO CHUMaeTcs 2 Oaina. Mitorosas oreHKa MpoMeXyTOYHOH aTTecTalluu
BBICTABJISIETCS C YYETOM OIEHOK/0asIOB, MOTYYEHHBIX CTYJACHTOM BO BpEeMsI TEKYIIETO KOHTPOJIS
coryiacHo tadimie 4.
Tabnuna 4 - Kpurepuu UTOroBoii OIIEHKU
XapakTepucTHKA OLEHKH, 0aJLI Onenka
oT 80 u BhIIIE «3a4TECHO»
MeHee 80 | «He3auTeHoO»
B cnyuae, ecnmu B TedyeHue Kypca CTYACHT HE MPUCYTCTBOBAJ Ha 3aHATHUIX, TO Ha
MOCIEAHEM 3aHSATUU y HEro ecTh BO3MOXKHOCTh MPOUTH TecT W3 25 BOMNPOCOB U CHaTh 5
MPaKTUYECKHUX 3aJIaHUM C OTYETAMH JIJISl TTOJTydeHUS! OAJIJIOB M UTOTOBOM OLIEHKH.
DK3aMeH MPOBOAMTCSH B MUCHbMEHHOH ¢opme 1Mo OwmieraMm. DK3aMEHAIIMOHHBIA OHIIET
COCTOUT U3 JABYX 4actel. [IpogomkuTenbHOCTD SKk3aMeHa 1,5 gaca.
[lepBas yacTh SK3aMEHAIIMOHHOTO OwiieTa MpeAcTaBisieT coboit 1 Bompoc. OTBEeT Ha
BOIIPOC MEPBOM YaCTH JIAETCS B Pa3BEpHYTOM opme.
Btopast wacTe comepKuT oauH BONpPOC, OOPMIICHHBIH B BHUIC MPAKTUYCCKON 3a/1ayu.
OTBeT Ha BOMPOC BTOPOM YACTH MPEJIOJIATaloT PEIICHUE 3a/la4d U KPaTKYI0 WHTEPIPETAIHIO
MOJIyYEHHBIX PE3YJIbTATOB.

IIpumepnwiii nepeuenb 60npocos nepeoli Yacmu IK3aMeHAYUOHHO20 Oulema.

1. MUckyccrBennslii untemnekt (M), cnadsiit MU, cunbubiii M.

2. DkKcnepTHas cucreMa. 3ajjauya perpeccuu. 3ajaya KiacCupHUKaIHH.

3. MamuHHOe 00y4YeHune, BUIbI MAITUHHOTO 00y4eHusi. MoJieb MalmHHOTO 00y4YeHus,
3Tarbl MOJy4YeHHUs OOYYEHHOM MoJieNu, pa3iuyhe MeXAy Tuneprnapamerpam U rapaMmeTpaMu
MOJIETH.

4. TunoBble 3a/aud MpPU MOJATOTOBKE JAHHBIX, OINpeJ/ieIeHue OMMOOK M BHIOPOCOB B
JTAHHBIX.

5. Habop nansbix (natacer). @yHKUMS NOTEPb, CPEIHSS OMINOKA, CpeIHss aOCOMOTHAs
omuOKa, CpeTHEKBaApaTUUYECKast OITHOKA, CpeIHsIsI aDCOMIOTHAS OTHOCUTENIbHAS OLITHOKA.

6. Merox onopHsbIil BekTopoB. Metoa k-Gnmxkaifiux coceneit.

7. JlepeBo pelieHui, runeprnapamMeTpsl 1€PEBHEB PELICHHH.

8. CmyuaiiHblii 1ec.

9. T'paameHTHBII OYCTHUHT AEPEBHEB PEIICHHMA.

10. MaremaTtuueckast mMojenb HedpoHa. [lomHOCBA3HBIN ciioil. DyHKIMS aKTHBALUH.
®a3pl paboThl HEHPOHHOW ceTH Tpu 0oOydeHWH. OCHOBHBIC THITBI 3a/1a4, KOTOPHIE PEIIAIOT
HEHUPOHHBIE CETH.

11. I'nybokoe  oOyuenue. SIBiaeHwme  mepeoOydeHHs, CHOCOOBI  OOpHOBI €
nepeoOyuenneM.Kpocc-panuaanus.

12. CeepTouHbIC HEHPOHHBIE CETH, TUTIEPIIAPAMETPHI CBEPTOYHOTO CIIOSL.

13. JInnelinas perpeccus. Jloructuueckas perpeccus. IIoJHOCTBIO CBEPTOYHBIE CETH.

14. T'pamuentHslit cmyck. Autoencoder (aBTokoaep, aBTo3HKOED, AE).



IIpumepnwiii nepeuenv 60npPoco6 8MOpo Yacmu 5K3aMEeHAYUOHHO20 Ouiema.

1. Cozparp anropuT™m Kiaccudukauuu MeronoMm k-Ommxaiimx cocenei, UCHOoIb3ys
0JI0K-CXeMy;

2. TloctpouTh npuMep JTUHEHHON peacKa3aTeIbHON MOJIEIN MATUHOTO 00y4YeHHUS,;

3. TlocTpouTh CTPYKTYPHYIO CXEMY U 3allMCaTh MaTEMAaTHUYECKYIO MOJIENb IepIENTPOHA;

4. TlocTpoUTh CTPYKTYPHYIO CXEMY TOJHOCBS3HOW HEHPOHHOW CeTH, cojeprkamied 3
CKPBITBIX CJIOS 110 5 HEHPOHOB KaXKIBIH, a TAKXKE pelIaroeil 3aaauy OuHapHOU Kiaccudukanum
BXOJIHBIX JIaHHBIX.

5. IlocTpouTh CTPYKTYpPHYIO CXEMY CBEPTOYHOM HEUPOHHOM ceTH

B tabnuiie 5 npuBeACHBI KPUTEPUH OIECHUBAHUS OTBETOB HA SK3aMEHAIIMOHHBIN OWIIET.

Tabmuna 5 - Kpurepuu orieHHBaHMs OTBETOB HA SK3aMEHALIMOHHBINA OHIIEeT
XapakTepuCcTHKA OTBETOB HA IK3aMEeHAIMOHHbIH OnJIeT Onenka

[TomyuyeHsl pa3BepHYTHIE OTBETHI IO JABYM YACTSIM
JK3aMEHALIMOHHOI0 OnIeTa
[Tony4den pa3BepHYTbHIN OTBET MO OJJHOM YaCTU U KPAaTKHIl OTBET
110 BTOPOH YaCcTH SK3aMEHAIIMOHHOTO OMIeTa
ITomy4eH TOIBKO pa3BEPHYTHIM OTBET 110 OJHOM YaCTH
JK3aMEHALIMOHHOI0 OnIeTa
OTCyTCTBYET pa3BEpPHYTHIN OTBET MO 0OCHM YaCTAM
JK3aMEHALIMOHHOI0 OnIeTa

«OTJIHUYHO»

«XOpOoHIo»

«YAOBJICTBOPUTCIIBHO»

«HCYOOBJICTBOPUTECIILHO»

B ciydae, ecnu B TeueHue Kypca CTYACHT HE IPUCYTCTBOBAJ HA 3aHSATHUSX, TO B TEUCHUE
BpPEMEHH, OTBEJICHHOT'O Ha IIPOBEJICHUE DK3aMEHa, Y HEro €CTh BO3MOXKHOCTh MTPOUTH TeCT U3 15
BOIPOCOB, CAaTh 5 MPAaKTHYECKUX 33JaHUIl C OTYETaMH, CAaTh SK3aMEH U IMOJYYUTh UTOTOBYIO
OLICHKY.

4. OueHo4YHbIe MATEPHAJIBI 1JIsl IPOBEPKHU OCTATOYHBIX 3HAHUH (chOPMHUPOBAHHOCTH
KOMIIEeTeHIUii)

JlaHHBIA TecT MOXKeT OBbITh MpPEUIOKEH CTyJeHTaM 4 Kypca OakanaBpuara Iocie
NOJYy4YEHUs OLEHKHU 3a 5 cemecTp no aucuuiuimHe «OCHOBBI MCKYCCTBEHHOIO WHTEIUIEKTa.
[Ipennaraercss oAMH BapuUaHT TecTa, BBIOpaHHBIA chy4yaiiHbIM oOpa3oM. [l ycmemHoro
BBITNIOJTHEHMSI TECTA BCE 3a/1aHUS JJOJKHBI OBITh PEIIEHBI BEPHO.

ITpumepHbIe BapuaHThI TeCTa:

Bapuanr 1:

1. Kakoii u3 ciaenyroumx alropuTMOB OTHOCUTCS K 00JIaCTH MAaIIMHHOTO 00y4eHUs?

A) Anroputm JleikcTpsl

b) Anroputm™m knacrepuzanuu k-cpennux

B) Anroput™m noucka B IIUPUHY

I') Anroput™ COPpTUPOBKHU ITy3bIPHKOM

2. Yto Takoe oOyueHHE C MOAKPEIIeHuEM?

A) Tun mammHHOTO OOYyYeHHMs, I/Ie MOJielb 00y4yaeTcs Ha OCHOBE BO3HArpakIeHUI U
HaKa3aHUU.

b) Merox oOyueHuss HEHPOHHBIX ceTel, OCHOBAHHBIM HAa YCHUJICHHHM CBSA3€H Mexay
HEHpPOHAMH.

B) [loaxon k o0yueHuto, mpu KOTOPOM MoJieib 00yUdaeTcsi Ha OCHOBE 0OpaTHOM CBSA3H OT
10JIB30BATEIS.

I') AnroputM oONTHUMM3ALMH, HCIOJb3YEMBIM [UIsi OOy4YeHHs MOJesled MallMHHOIO
o0ydeHusl.

3. Kakas Oubnuoteka Python mmpoxo ucnonb3yercs Asis 3aa4 MallMHHOTO 00y4eHus?



A) NumPy

b) Pandas

B) TensorFlow

I') Matplotlib

4. Yto Takoe HEMPOHHAs CETh?

A) Marematudeckasi MOJeNlb, IMHTHPYIOIIA CTPYKTYpy U (DYHKIHUU OHUOJIOTHUYECKUX
HEUPOHOB.

b) Tun nporpamMMHoro o0ecrieyeHns, NCTIOIb3YEMbIi JIIs pacro3HaBaHus 00pa3oB.
B) Anroput™m moucka B rpade.
I') MeTon ontuMu3anuu, OCHOBaHHBIN HA UMUTALMU IIOBEICHUS MYPaBbEB.

5. Kakoil Meron wucmonb3yercs A NPEJOTBpAIlCHHS NepeoOydeHHs B MAaIIMHHOM
o0yueHun?

A) Perynsapuzanus

b) Kpocc-Banunarus

B) Pannee npekpamienue o0yueHus
I') Ot6op nmpu3HaKoB

Bapuanr 2:
1. Yto Takoe oOyueHue ¢ yuurenaem?

A) Tun mammHHOrO 00Y4Y€HUs, TJIe MOJIeNb 00ydaeTcs 0€3 NCIOJIb30BaHUS Pa3MEUYEHHbIX
JTAaHHBIX.

b) Ilogxon x 00y4yeHuto, mpyu KOTOPOM MOJIeNb 00ydaeTcs Ha OCHOBE Habopa MpUMEpOB U
UX 0KMJIa€MBIX BBIXOJIOB.

B) Meron o0y4yeHuns, OCHOBaHHBIN Ha B3aMMO/ICHCTBHH C KCIIEPTOM B 00JIaCTH.

I') Anroput™M MalmMHHOIO 00y4€eHus1, UCIIOIb3yEeMBbIH JUId KiacCu(UKALUU TEKCTOB.

2. Kaxoii anroputm ucnosib3yercst s Kiaccu(ukanuu TeKCTOB?

A) Knacrepuzanus k-cpeaaux

b) JIuneiinas perpeccus

B) JlepeBo perienuit

I') Meron k 6mmkaiimux cocenei

3. YUro Takoe KiacTepu3anus?

A) Tun MamHHOTO 00y4Y€HUs1, UCTIOIB3yEMbIN JJISl TPYNIUPOBKU JAHHBIX.

b) Meton onTuMM3anuy, OCHOBaHHBIN HA KJIaCTEPU3ALUU TaHHBIX.

B) [lonxon x o0y4deHuto, mpu KOTOPOM MOJIENIb 00y4aeTcsi Ha OCHOBE KJIACTEPOB JTaHHBIX.

I') Anroputm noucka B rpage.

4. Kaxoif MeTos1 uCIosb3yeTcst I1sl 00pabOTKH €CTECTBEHHOTO S3bIKa?

A) BekTopHoe mpecTaBIeHHE CIOB

b) 'my0Ookoe obyuenue

B) PerynsipHble BblpaxeHuUs

I') JlepeBo CUHTaKCHUYECKOTO aHAN3a

5. Kakoif Tun HeHpoHHOH ceTH UCIob3yeTcs Al 00pabOTKH MMOCIe10BaTEIbHOCTEN?

A) TlonHoCcBs3Has HEMPOHHAS CETh

b) PexyppenTHas HeMipOHHAs CETh

B) Ceprounas HelipoHHas CETh

I') 'enetnyeckuii anroputm

Bapmuanr 3:

1. Uto Takoe nepeoOydeHHEe B MAITMHHOM O0y4YEeHUH

A) Curyanus, Korja MoJIeNIb CIIMIIKOM CIIOKHAs U HE MOXKET 000011aTh TaHHbIE.

b) Metoxa o6yuenus, mpu KOTOPOM MOJIENb aJaTUPYETCsI K HOBBIM JIaHHBIM.

B) Iloaxon k 00yueHHI0, OCHOBaHHBIM Ha MOCTOSTHHOM J100aBJI€HUN HOBBIX TaHHBIX.
[') AnropuT™m ONTUMHU3ALNH, UCTIOIB3YEMbIH IJIS YIYUYIIEHUS TOYHOCTH MOJIETH.



2. Kakoil MeTom HWCIONb3yeTcs I YJIYYIICHHs] TOYHOCTH MOJACIU B OOYYCHHH C
MOJAKPEIICHUEM?

A) Q-o0yueHue

b) Meroa rpaareHTHOTO CIycKa

B) Kpocc-Banunanus

I') Meton MonTe-Kapio

3. Uto Takoe cBepTOUYHASI HEHPOHHAS CETh?

A) Tum HeHpPOHHOW CeTH, UCIIOIB3YEeMBIi NI 00pabOTKH H300paKEHUH.

b) Anroput™m onTuMu3aluy, OCHOBaHHBINA Ha CBEPTKAX JaHHBIX.

B) [lonxon x 00y4eHuto, Ipu KOTOPOM MOJENIb 00y4aeTcsi Ha OCHOBE CBEPTOK.

I') Meroa knactepusaliui, OCHOBaHHBIM Ha CBEPTKAX.

4. Kakoii anropuT™ UCHOIb3YyeTCs [l KJIACTEpU3allii JaHHBIX?

A) K-cpennue

b) JIuneiinas perpeccus

B) Hdepero pemenuit

I') Meron rnaBHBIX KOMIIOHEHT

5. Kakoit meToq ucnonb3yercs g 00paboTKU U300paeHmit?

A) OGyueHue ¢ MOAKPEIICHUEM

b) OGyuenue ¢ yuurenem

B) O6yuenue 6e3 yuurens

I') O6yuenue ¢ MOIKPEIUICHUEM U yYUTEIIeM

Bapuanr 4:

1. Yro Takoe oOyuyenue 6e3 yuaurens?

A) Tun ManmMHHOrO 00yuYeHUsl, I7ie Mojiesb 00y4aeTcsi 0e3 pa3MEeTKU JaHHBIX.

b) [loaxon x 00y4eHHI0, OCHOBaHHBIN HAa CaMOCTOSITEIbHOM MTOMCKE 3aKOHOMEPHOCTEH B
JAaHHBIX.

B) Meton o6yuenusi, mpu KOTOPOM MOJI€Tb 00y4YaeTcsl HA OCHOBE HECTPYKTYpPHUPOBAHHBIX
JAaHHBIX.

I') Anroput™ MalmIMHHOTO O0YYEHUS, UCTIONb3YEMBbIH JIJIs KJacTepU3alluy IaHHBIX.

2. Kakoii anropuTM UCIOIB3YETCS IS KIacTepU3aluu TEKCTOB?

A) LDA (Latent Dirichlet Allocation)

b) K-cpennue

B) JlepeBo pernienuii

I') Meron rinaBHBIX KOMIIOHEHT

3. Uto Takoe BEKTOPHOE MPEICTABICHUE CJIOB?

A) Metoza 06pabOTKH €CTECTBEHHOTO S3bIKa, OCHOBaHHbIM Ha BEKTOPHOM IPOCTPAHCTBE.

b) Tun HelipoHHOM ceTH, UCTIOIB3yEMbIH 1J1s1 00pabOTKU TEKCTOB.

B) Anroputm onTuMH3annM, OCHOBaHHBIN Ha BEKTOPHOM MPEICTaBIECHUH CIIOB.

I') Ilonxon x oOyuyeHUIo, MpU KOTOPOM MOJEidb O0y4yaeTcs Ha OCHOBE BEKTOPHBIX
IIPOCTPAHCTB.

4. Kakoii MeTo HCTIONB3YeTCs JUIsl 00paboTKH Mmocaea0BaTeIbHOCTENH?

A) PexyppeHTHBIE HEIPOHHBIE CETH

b) CeprouHbie HEHPOHHBIE CETH

B) MeToa riaBHBIX KOMIOHEHT

I') AepeBo peniennii

5. Kako¥i Tl HEHPOHHOM CETU UCIOJIB3YETCS ISl TEHEPATUBHBIX 3aa4?

A) TlonHoCcBs3Has HEMPOHHAS CETh

b) PexyppenTHas HeMipoHHas CETh

B) ABrosnkonep

I') CBeprouHas HelipoHHas CETh



Bapwuanr 5:

1. Yro Takoe rmybokoe o0y4yeHue?

A) Tun mammHHOTO 00YYEHHMsI, OCHOBAHHBIN Ha TTTyOOKHX HEHPOHHBIX CETSIX.

b) Meton o0y4enus, mpu KOTOPOM MOJIeNIb 00ydJaeTcsi Ha OCHOBE ITyOOKHX 3HAHUH.

B) [Tonxon k 00y4eHnt0, OCHOBaHHBIM Ha MHOTOYPOBHEBBIX MOJIETISIX.

I') Anroput™m ONTUMH3ALNHT, HCTIONB3YEMBbIH U1 00y4eHHS TITyOOKUX MOJENeH.

2. Kakoli aaropuT™ UCIob3yeTcs ISl pacro3HaBaHus 00pa3oB?

A) CeeprouHas HEMpOHHAsI CETh

b) Jluneiinas perpeccus

B) JlepeBo penienuii

I') Meron k 6mmkaifimux cocenei

3. Yo Takoe aKTuBalUsl B HEHPOHHOU ceTH?

A) OyHKIIHS, ONpenesolIas BbIX01 HEUpoHa.

b) Meton o0yueHus, OCHOBaHHBIN HAa aKTUBAIIMHA HEHPOHOB.

B) [Tonxon x o0y4eHuto, mpu KOTOPOM MOJIeNIb 00y4aeTcsi Ha OCHOBE aKTHBAIHil.

I') Anroput™ onTUMHU3aLUU, UCTIOIB3YEMBIN JJI1 HACTPOMKHU aKTUBALUH.

4. Kakoii MeToJ HCIONIb3yeTCs ISl YIydlleHHs KadecTBa MOJeld B OOydeHUU C
yaurenem?

A) Perynspuzanus

b) Kpocc-Banunarus

B) Pannee npekparnienue o0ydeHus

I') Meton Oarrunra

5. Kakoii Tin HepoOHHOM ceTH UCHOIb3yeTCs IS Kiaccu(UKaIuu u300paeHuit?

A) IlonHocBsA3Has HEUPOHHAS CETh

b) PexyppenTHas HelipoHHAs ceTh

B) Ceprounas HelipoHHas CETh

I') 'eneTnyeckuii aaropuTmM

Bapuanr 6:

1. Uto Takoe 0OpaTHOE pacpOCTPAHEHUE OLTUOKN?

A) Metoa 00ydeHust HEHPOHHBIX CETel, OCHOBAHHBINA Ha KOPPEKTUPOBKE BECOB.
b) ITonxon x o0yueHuto, mpu KOTOPOM MOJENIb 00ydaeTcss Ha OCHOBE OIIMOOK.
B) Anroputm onTUMH3aLKY, UCTIOIB3YEMBbIH 1T MUHUMHU3ALUHU OIIUOKY.

I') Tun mammHHOTO 00YYEeHMsI, OCHOBAHHBII Ha 0OpaTHOMN CBS3H.

2. Kakoil anropuT™ UCHOIB3YETCS ISl pErPECCUU?

A) Jluneiinas perpeccust

b) JlepeBo pemenuit

B) Meton k 6nmxaiimnx coceneit

I') CBeprouHas HelipoHHas CETh

3. Yro Takoe runepnapaMeTpsl B MAIIMHHOM 00y4YeHUU?

A) ITapameTpbl, KOTOPBIE ONPEAEIAIOT CTPYKTYPY MOJEIIH.

b) [lepemenHsbie, ncnonb3yeMble Ui 00yUEHUS MOIETH.

B) Hacrpoiiku, KoTopbIe BIUSIOT Ha MpoLecc 00yUeHHs..

I') AnropuTM onTUMHU3AIMKN, OCHOBAaHHBIN Ha TUIIEpIIapaMeTpax.

4. Kakoil MeToJ1 HCTIONIb3YeTCs IS YiydleHus o0o0aromnieit cnocobHoctu Moaenu?
A) Perynspuzanus

b) Kpocc-Banupanus

B) Pannee npekpanienue o0ydeHus

I') Meton Garrunra

5. Kakoii Tun HeMpoOHHOM CeTH UCIOJB3YeTCs 1711 00pabOTKU BPEMEHHBIX PsIIOB?
A) IlonHOCBsI3HAs HEMPOHHAs CETh

b) PexyppenTHas HelipoHHas ceTh



B) Ceprounas HelipoHHas CETh
I') 'eneTnyeckuil anropurm

Bapuanr 7:
1. Yto Takoe kpocc-Banuaanus?
A) MeTon olleHKH TOYHOCTH MOJI€JIM, OCHOBAHHBIN Ha Pa3/eJICeHUH JAHHBIX HA HECKOJIBKO

IIOAMHOXKCCTB.

b) [Tonxox x 00y4eHuto, Ipu KOTOPOM MO/JIENIb 00y4aeTcsi Ha OCHOBE HECKOJIBKHX HAOOPOB

JaHHBIX.

B) Anroput™m ontuMu3anuy, UCHOAb3YEMBIN AJIs yIIyULIIEHUS] TOYHOCTH MOJEIIH.

I') Tun mammHHOTO 00YYeHMsI, OCHOBAHHBII Ha KPOCC-BATUAALINH.

2. Kakoii anropuT™ UCHOIB3YETCs s KIIaCCH(PHUKAUN H300paKeHU ?

A) CBeprouHasi HEHPOHHASI CETh

b) JIuneiinas perpeccus

B) Hdepero pemenuit

I') Meron rnaBHBIX KOMIIOHEHT

3. Yto Takoe ONTUMHU3ALNS B MATUHHOM 00y4eHUu?

A) [pornecc HaCTpOWKH MapaMeTPOB MOJICNH IS YIIYUIICHHs e¢ paboTHI.

b) Metoa o0yueHus, OCHOBaHHBIN Ha ONTUMH3AIMHN (PYHKIIMH OIIUOKH.

B) Iloaxon x 00y4eHnto, Ipyu KOTOPOM MOJIeNIb 00y4JaeTcsi Ha OCHOBE ONTHMU3AIINH.
I') AnropuT™ onTUMHU3ALUU, UCTIOTIB3YyEMbIH A1 00y4eHUs: MOJIEIeH.

4. Kakoli MeTOJ WCIOJIB3YyeTCS U YIyYIIeHHs KadecTBa MOJEIH B OOy4deHHH Oe3

yUuTeINs?

A) Perynspuzanus

b) Kpocc-Banunarus

B) Pannee npekpaiienue oOydeHus

I') Meron Garrunra

5. Kako#i THI HEWPOHHOH CETH UCIIOJIB3YETCS ISl paCIIO3HABAHUS peUu?
A) IlonHocBsA3HAs HEHPOHHAS CETh

b) PexyppenTHas HelipoHHas ceTh

B) Ceprounas HelipoHHas CETh

I') 'eneTnyeckuil anroputm

Bapuanr 8:
1. Yto Takoe peryispusanus B MallMHHOM 00yueHuH?
A) Mertox npenoTBpallleHusl NepeoO0yyeHusl, OCHOBaHHBI Ha jo0aBieHnn mTpadoB K

(GyHKIMN OIIHOKH.

b) Iloaxon x 00y4eHHI0, IpU KOTOPOM MOJIENb 00y4aeTcs Ha OCHOBE PEryJIsIpU3aliH.
B) Anaroputm onTUMH3alKU, UCTIOIb3YEMBIN [T YITydIlIeHUs 00001Iaroel cnocooHoCTr

MOACIIH.

I') Tun mMammHHOTrO 00Y4YeHHUsl, OCHOBAHHBIN Ha PETYJIIpU3aLIUH.

2. Kaxoif anroputM ucnosb3yeTcs s KiacTepru3auuu n300pakeHnit?

A) CeeprouHas HEMpOHHAsI CETh

b) K-cpennue

B) lepeso penienuii

I') MeTon rinaBHBIX KOMIIOHEHT

3. Yto Takoe GpyHKIHMS aKTUBALMU B HEHPOHHOM ceTH?

A) Oynkuud, onpeAensonas BpIXo1 HelpoHa.

b) Meton 00y4eHus, OCHOBaHHBIN Ha aKTUBAILIUN HEHPOHOB.

B) Ilonxox k oOydeHuto, mpu KOTOPOM MOeNlb o0ydaeTcsi Ha OCHOBE (yHKUUN

AaKTHUBAaIlUH.

I') Anroput™ onTUMHU3aLMU, UCTIOTIB3YEMBIN JJI1 HACTPONKN (QYHKIIUN aKTUBAIIH.



4. Kakoil METOJ HCIONB3YeTCsA I YJIYUIICHHs] TOYHOCTH MOJACIU B OOYYCHHH C
MOJAKPEIICHUEM?

A) Q-o0yueHue

b) Meroa rpaareHTHOTO CIycKa

B) Kpocc-Banunanus

I') Meton MonTe-Kapio

5. Kakoit T HEHPOHHOM CETH MCIOB3YETCs sl TeHepaIuy U300pasKeHH?

A) [lonHocBsI3HAsI HEMPOHHAS CETh

b) PexyppenTHas HelipoHHas CETh

B) ABTO3HKOIED

I') CBepTouHas HelpoHHAas CETh

BapwuanT 9:

1. Yro Takoe o0yuyeHHe ¢ moaKperieHuem?

A) Tun MammHHOrO O0y4eHus, Iie MOJelb 00y4aeTcsi Ha OCHOBE BO3HArpaXKJIE€HUH U
HaKa3aHUU.

b) Meton 00y4eHus, OCHOBaHHBIN Ha B3aMMOJAEHUCTBHHU C TOJIb30BATENIEM.

B) Iloaxon k 00y4eHnto, Ipyu KOTOPOM MOJIeNIb 00ydaeTcs Ha OCHOBE OOpaTHOU CBSI3H.

I') Anroput™m onTUMM3ALNHU, UCHIOIB3YEMBbIH /U1 00yUeHHs MOJIeIIeH.

2. Kaxoii anroputm ucnosib3yercst s Kiaccu(ukanuu TeKCTOB?

A) CBeproyHasi HEHPOHHAS CETh

b) Jluneiinas perpeccus

B) HepeBo pemenuii

I') Meron rnaBHBIX KOMIIOHEHT

3. TO Takoe 0OpaTHOE pacpOCTPAHEHUE OIUOKH?

A) Meron 00yueHUsI HEHPOHHBIX CETEH, OCHOBaHHBIM Ha KOPPEKTUPOBKE BECOB.

b) IMonxon x o0ydeHuto, mpu KOTOPOM MOJeNlb 00ydaeTcsi Ha OCHOBE OIIHOOK.

B) Anroput™m ontuMu3anuy, UCHOIb3YEMbIN JJI1 MUHUMU3ALUU OLIUOKH.

I') Tun mamuHHOTO 00YYeHMsI, OCHOBAHHBII Ha 0OpaTHON CBS3H.

4. Kakoil meron wucnonb3yercd Uisl YIYYIIEHHS TOYHOCTH MOJEIU B OOYy4EeHHH C
yaurenem?

A) Perynspuzanus

b) Kpocc-Bannpanus

B) Pannee npekpanienue o0yueHus

I') Meron Garrunra

5. Kako¥i Tun HEMPOHHOM CETH UCIOJIB3YeTCs 1151 00pabOTKH €CTECTBEHHOTO SI3bIKa?

A) IlonHocBsA3HAs HEHPOHHAS CETh

b) PexyppenTHas HellpoHHas ceTh

B) Ceprounas HelipoHHas CETh

I') 'eneTnyeckuil anroputm

Bapuanr 10:

1. Yto Takoe oOyyeHHe C MoJAKperieHueM?

A) Tun MmamHHOTrO 00yUY€HUs, OCHOBAaHHBIN Ha B3aUMOJIEHCTBUU C M0OJIH30BATEIIEM.

b) Meton o0yd4eHus, mpu KOTOPOM MOJENb 00y4yaeTcsi Ha OCHOBE BO3HArpakICHUH U
HaKa3aHUU.

B) [Monxon k 00y4eHnt0, OCHOBaHHBIN Ha 0OpaTHOM CBSI3U OT CPEJIbI.

I') AnropuT™ onTUMHU3aLMU, UCTIOIB3YEMbIN Il 00y4eHUs: MOJIEeH.

2. Kakoit anropuT™ UCHOIB3YETCs s KiIacCU(pUKAUN N300paKeHU?

A) CBeprouHas HEHPOHHASI CETh

b) JIuneiinas perpeccus

B) JlepeBo permiennii



I') Meron rnmaBHBIX KOMIIOHEHT

3. Yto Takoe rumneprnapaMeTpsl B MAIIMHHOM 00y4YeHUN?

A) TTapameTpsbl, KOTOpPBIE OMPENEISAIOT CTPYKTYPY MOJEIH.

b) IlepemenHsbIe, HCTIONIB3YEMBIE TSI 00YYEHUS MOIETIH.

B) Hacrpoiiku, Bnusromue Ha Mporecc o0ydeHus..

I') Anroput™m onTHMHU3alMK, OCHOBAaHHBIN Ha TUIIEpIIapaMETPax.

4. Kakoli MeToJl HCIOJIb3yeTcsl JUIsl YJIy4lIeHHs KadecTBa MOJeNd B oOydeHuu Oe3
yaurens?

A) Perynsapuzanus

b) Kpocc-Banunarus

B) Pannee npekpamenue o0yueHus

I') Meton Oarrunra

5. Kakoil TuUIl HEWpPOHHOW CETH UCIOJIB3YEeTCs JJIA paclio3HaBaHUS OOBEKTOB Ha
n300paxeHusx?

A) IlosHOCBSI3HAS HEUPOHHAS CETh

b) PexyppenTHas HelipoHHas ceTh

B) Ceeprounas HeiipoHHas ceTh

I') ABrosnkozEp

Kuroum k tecry:

Bapuanr 1 1 2 3 4 5
Otser b A B A A
Bapwuanr 2 1 2 3 4 5
OTtBer b B A A b
BapwuanT 3 1 2 3 4 5
OTtBer A A A A B
Bapuant 4 1 2 3 4 5
Otser A A A A B
Bapuant 5 1 2 3 4 5
Otser A A A A B
Bapuant 6 1 2 3 4 5
OTtBer A A B A b
Bapwuanr 7 1 2 3 4 5
OTtBer A A A A b
Bapuant 8 1 2 3 4 5
Otser A A A A B
Bapuant 9 1 2 3 4 5
OtBer A B A A b
Bapwuant 10 1 2 3 4 5
OTtBer b A B A B




5. Uudopmanus o pa3padéoTyuKax

bonmapuyk Anton CepreeBud, KaHIUAAT TEXHUYECKHUX HAyK, JONEHT Kadeapsl
nH(pOpPMaAITMOHHOTO obecreyeHus HWHTEJUICKTYJIbHON EeITEeIbHOCTH bakyapTeTa
MHHOBAIMOHHBIX TEXHOJIOTUH.

[Hames JImutpuii BamumoBw4, KaHIuUAaT TEXHUYECKHX HAyK, JOIEHT Kadeapsl
UH(HOPMAIMOHHOTO obecrniedeHus WHTEJUICKTYaJIbHOU JIeATETbHOCTH ¢dakynprera
WHHOBAIMOHHBIX TEXHOJIOTHIA.



