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Pabouyro nmporpamMmy coctaBuiI(u):
JIOLIEHT UHCTUTYTa IU(PPOBBIX TEXHOJIOTUH, K.T.H., XpuryHoB H.B.

(Oonxcrocmy, yuenoe seanue, cmenens, Pamunus 1.0.)

JIOIICHT MHCTUTYTa U(PPOBBIX TEXHOJOTUH, K.T.H., J[.A. Pactopryes

(0omicHocmy, yuenoe 36anue, cmenets, Pamunus 1.0.)

Penen3upoBanue pabouei mporpaMMbl TUCHUTUINHBI:

OtcyTcTBYET

Pabouas nmporpamMmMa JTUCHMIUIMHBI cocTaBieHa Ha ocHoBaHuu ®I'OC BO u yuebHoro rmiana
HaIpaBJICHUS TIOATOTOBKH
09.03.04 IIporpammHast HH)KEHEPHUS

Cpok geiicTBusi padoueii nporpaMmbl IucUMILIMHBI 10 «31» aBrycra 2030 r.

YTBEPXIEHO

Ha 3acenannu MHCcTHTYyTa ITM(POBBIX TEXHOJIOTHIA

(mporokou 3acenanust Ne 1 ot «05» centsa6ps 2025 r.).



1. esab ocBOeHMS JUCUMILIIHHBI

HGJIB OCBOCHUA JUCHMITIIMHBI — (I)OpMI/IpOBaHI/Ie MNPCACTABJICHUA U MTPAKTUYCCKHUX HABBIKOB
IO TPOCKTUPOBAHUIO CUCTEM HUCKYCCTBCHHOT'O MHTCIIJICKTA.

2. Mecto aucuuniaunbl B crpykrype OIIOII BO

JIMCIUTIITMHBT U PAKTHKH, HA OCBOCHUH KOTOPBIX 0a3UpyeTCsl TaHHAsI TUCIUIUIMHA: OCHOBBI
MporpaMMHUpOBaHUs, HEUPOHHBIE CETH, pa3paboTka W npumenenwe NU-mopeneit mnsa aHanmmsa
JAHHBIX, AJITOPUTMBI U IPOrpaMMUpoOBaHue Ha ocHoBe Python.

JIMCUMIITUHBL U TPAKTUKH, JUISI KOTOPBIX OCBOEHHUE JTaHHOW TUCIUIUIMHBI HEOOXOIMMO Kak
MpeIIeCTBYIONIEE: PABOBbIE U ITUUECKHE aCMEKThl HCKYCCTBEHHOTO MHTEJIEKTa, pa3paboTka BeO-
CEpPBUCOB C HHTErpanueil HMCKYCCTBEHHOTO WHTEIJIEKTa, BBIMOJHEHHWE W 3allUTa BBIMYCKHON
KBATH(UKAIIMOHHON PabOTHI

3. [lnanupyembie pe3yJibTaThl 00y4YeHUs

dopmupyemMble U
KOHTPOJINpyeMble
KOMIIETEeHI[HHU
(K01 ¥ HANMEHOBAHUE)

NHaukaTopsbl J0CTHKEHUS
KOMIIeTeHIu i
(Ko 1 HAUMEHOBaHUE)

[Inanupyemble pe3yJibTaThl
o0yueHnust

[1K-6 Cniocoben
pa3pabaTsIBaTh

T1K-6.1. 3HaeTr moudTHE
OOJIBIINX JaHHBIX, METOIBI

3HATh: TEXHOJIOTHUH H HHCTPYMEHTBI
JUTst pabOTHI ¢ OONBIIMMU JAHHBIMU

MPOTpaMMHBIE TIPOTYKTHI
CO BCTPOCHHOU
aHAJTUTHKOH OOJIBIINX
MaHHBIX

paboThI ¢ OOIBITIMEI
JTAHHBIMA

YMeTh: BRIOUpATh TTOAXO/ISIINE
TEXHOJIOTHH VISl XpPAaHSHUS U
00paboTKH OOJBITUX 0OHEMOB
TAHHBIX.

BJ'Ia)IeTI)Z HaBbIKaMU MMPOCKTUPOBAHUSA
MoJIeJIe TaHHBIX TS aHATUTHYECKHIX
3ajad.

[IK-6.2. Ymeer
aHAJIM3UPOBATH OOJIBIITHE
JaHHbIe, pa3pabaThIBaTh
POTPaMMHBIC TIPOTYKTHI

3HaTh: KaKk HHTETPUPOBATH
AHAJTUTHYECKUE MOJIYJIH B OCHOBHOE
NPUIIOKEHHUE.

YMETh: MPOSKTUPOBATh apXUTEKTYPY
[10, koTopast moaaepkuBaeT coop,
00paboTKy 1 aHamHU3 OOJBIITUX
JTAHHBIX.

BrnaneTs: HaBbIKaMH CO3/1aHUS
MPOTOTHITOB aHATUTHYCCKIX
GbyHKUIMH.

TIK-6.3. Bnaneet HaBLIKaMU

CO3/IaHUsI TTPOTPAMMHBIX
MPOJIYKTOB CO BCTPOCHHOM
aHAJUTUKOM OOJILIITHNX
aHHBIX

3HaTh: 0COOCHHOCTH peaar3aIuu
AJITOPUTMOB JUJISl PaCIpeIeICHHON
00pabOTKH JaHHBIX.

yMeTb: peaJII/I3OBBIBaTB KOMIIOHCHTHI
JUIST aHAJIMTHKY OOJIBIINX TaHHBIX HA
MIPAKTHKE.

Brnaners: HaBbIKaMu pabOTEHI C
(bpeliMBOpKaMH ISl BCTpauBaHUS
AHAIMTUKH B TTPHIIOKCHUS.




4. CTpyKTYypa ¥ coJep:KaHue TUCHUIIMHBI

Bun . KOHTPOJIA
. HauMeHnoBaHue TeM 3aHSITHI Oonbem, HNurepakrusb,
Mopayas (pa3aen) | y4ueOHOM . Cemectp Banasbi (HamMeHOBaHMe
(yueOHoO¥ padoThI) q. q.
padoThI OLICHOYHOI'0
cpeacTBa)
Pasnen 1. Jlek Beenenue. Cucremuas nnxxenepus UN. 6 4
MHTemeKTyaibHOe I{udposas o6padoTka curHasioB (DSP)
BOCIIPUATHE U Jlex KoHBeliepsl KOMIIBIOTEPHOTO 3pEHUSL. 6 4
00paboTka KomiuiekcupoBaHue 1aHHBIX.
CUTHAJIOB Ipl [IpernporeccuHr CUrHanoB: GUIbTPALUs U 6 4 5 OTtuér no
YaCTOTHBIN aHAIN3 MPaKTHUYECKOMY
33JIaHUI0
[1p2 Kongseiiep KOMIBIOTEPHOTO 3pEHUS: 6 4 5 Otuér 1o
JETEeKLUs U TPEKUHT 00bEKTOB [IPAKTUYECKOMY
3aJJaHHIO
ITp3 KoMIurekcupoBanue CEHCOPHBIX JaHHBIX 6 4 5 OTtuér no
(Sensor Fusion) MPaKTUYECKOMY
33JIaHUI0
Mopyns 2 - Jlex MareMaTuyeckre OCHOBEI HEUETKOU 6 4
Heuerkas oruka u noruku. CucTemMbl HEYETKOIO BBIBOJIA.
MSATKHE Jlek. I'uGpunneie cuctemsl. Helipo-HeueTkue 6 4
BBIUMCIICHUS ceT. VIHTeNIeKTyallbHbIE CUCTEMBI
HOPUHATHSL pelIeHUH
[Ip4 Heuerkne MHOXkeECTBA U CHCTEMBI 6 4 10 Otuér no
HedeTkoro BbiBoja (Mamuanu u CyreHo) [IPAKTUYECKOMY
3aJIaHUI0
IIp5 Heiipo-neuetkue cetu ANFIS u 6 4 10 Ortuét no
WHTETpalus HeYeTKOM JTOTUKH MPAKTHUYECKOMY

3aJaHHIO

DopMBbI TEKYLLET0




DopMBbI TEKYLLET0

Bun - KOHTPOJIA
Moayas (pa3aen) | y4deOHOU Ha"MeHOBaH?e TeM sastriu Cemectp Obr.em, Bambl Hurepakrus, (HauMeHOBaHMe
(yueOHoO¥ padoThI) q. q.
padoThbI OLICHOYHOI'0
cpeacTBa)
I1p6 MHOrokpuTepHalbHOE IPUHATHE PELLICHUN Otuér o
Ha OCHOBE HEYETKOM JIOTUKH MPAKTHYECKOMY
3aJJaHUIO
Mopyns 3 - Jlex I'enetnaeckue anroputmsl (I'A). 6 4
(OBOJIIOLMOHHAs [TonynsauuoHHBIE METOMBI U POEBOM
ONTUMU3ALIHS HHTEJJIEKT
Jlex OBomronus apxuTeKkTyp. besrpaguenTras
ONTHMHU3ALIMS B 3a/1a4axX yNpaBJIeHHUsL.
IIp7 ['eneTnueckue aaropuTMbl: 0a3oBas 6 4 10 Otuér no
peanu3anys 1 ONTUMH3aLKs IapaMeTPOB [IPaKTUYECKOMY
3aJIaHUI0
[1p8 PoeBoil MHTEIEKT: METO1 POl YACTHII 6 4 10 OtuéT 1o
(PSO) u cpaBuenue ¢ I'A [IPAKTUYECKOMY
3aJJaHUIO
[1p9 ABTOMaTHYECKU# 110100p 6 4 5 Otuét no
TUIIEepIapaMeTpoOB U FeHETUYECKOe [IPAKTUYECKOMY
IpOrpaMMHUpPOBaHUE 3aJIaHUI0
Mopyns 4 - Jlex MynbTHareHTHbIE CUCTEMBI. 6 4
CucremHas HeiipocumBomnbhsiii M.
APXUTEKTypa U Jlex IIpoekTupoBaHNe HAJEKHBIX CUCTEM C 6 4
MHTETpaLys NHN-xomnonentamu. CUCTEMHbIE
OTrpaHMYEHUS TEKYILIUX aPXUTEKTYP.
IIp10 WuTerpanus o0paboTKH CUTHAJIOB U 6 4 10 Otuét no
HEYETKOTO YIPABJIEHUS C dBOIIOLMOHHOMN [IPAKTHYECKOMY
HACTPOMKOMN 3aJaHUIO
IIpl1 CkBo3Has apxurektypa M-cucremsl: oT 6 4 10 Otuér no
BOCIIPHSITUSA K AEHCTBUIO [IPaKTUYECKOMY

3aJaHHIO




DopMBbI TEKYLLET0

Bun - KOHTPOJIA
. HaumenoBaHue TeM 3aHATHH Oo0beMm, HNurepakTusb,
Mopayas (pa3aen) | y4ueOHOM . Cemectp Banasbt (HamMeHOBaHMe
(yueOHoO¥ padoThI) q. q.
padoThbI OLICHOYHOI'0
cpeacTBa)
IIp12 HToroBelif mpoekT: pa3paboTKa U 3aluTa 6 4 10 Otuér o
aJIaNTHBHON UHTEJUIEKTYalbHON CUCTEMBbI MPAKTHYECKOMY
3aJJaHUIO
CP Pabora ¢ IeKIMOHHBIM MaTEpUAIOM U 6 100
yueOHOIl TuTepaTypoii, MOAroOTOBKa K
MIPaKTUYECKUM paboTam
ITA 3auer 6 0,25
Ilcmx ITocentaemMocTn 6 — 10
TN Hrtorosoe TecTupoBaHueE. 6 2 100 Wrtoroseiii Tect
Hroro:; 216

Cxema pacyera HTOroBOro 0ajnja: TEKyIIMi peUTUHT (BCE 3aHATHSA M MPOMEKYTOUHBIE TECTHI) + pe3ylbTaT UTOIOBOTO TECTA U BCE ACIUTCS

Ha 2




5. O06pa3oBaTe/ibHbIE TEXHOJIOTHH

B mporecce n3ydeHus TUCIUTUTMHBI UCTIONB3YETCS] TEXHOJOTHUSI TPATUIIMOHHOTO O0yUYeHUs
(JIexIuu, MpakTHIeCKHe paboThl, CAaMOCTOsITEIbHAS paboTa)

6. Meroauyeckue yKa3aHus M0 OCBOEHHMIO U CIUTIIUHbBI

g ycrenrHoro OCBOEHHUSI JUCHUIUIMHBI HEOOXOIUMBI TOcelieHHe O00ydaroluMucs
JIEKIIMOHHBIX M MPAaKTUYECKUX 3aHATHH, caMOCTOsTeNbHas paboTa 0OydyaromMXCs ¢ JEKIIMOHHBIM
MaTepuaIoM U y9eOHOM JTUTepaTypo.

W3ydenue nucHMIUIMHBI TpeOyeT CHUCTEMaTHYECKOro M TOCIEOBATEIbHOTO HAKOIJICHHS
3HaHUH, CIIeZJ0BATEIbHO, IPOMYCKH OTAEIBHBIX TEM HE MO3BOJIAIOT INTyOOKO OCBOUTH MPEIMET.

B xoze neKuMoHHBIX 3aHATHH MOJIE3HO 3a4aBaTh MPENOJABATEN0 YTOYHSIONINE BOIPOCHI C
LEJIbI0 YSACHEHUS! TEOPETUUECKUX MOJI0KEHHH, pa3pelieHus: CIOPHBIX CUTYyaIlHi.

OOyuarouuiics MOKET JOMOJHUTh CIHMCOK MNPEJIOKEHHON JIUTEpaTyphl COBPEMEHHBIMU
UCTOYHUKAMH, HE MPEICTaBICHHBIMU B CIHCKE, U B JaJbHEWIIEM HCIIOJIb30BaTh COOCTBEHHBIE
MOJArOTOBJICHHBIE  y4yeOHble  MaTepuajbl INPH  HANUCAHUM  KYPCOBBIX M BBITYCKHBIX
KBaJIN(UKAIIMOHHBIX paboT.

OOyuatomuiimMes cieayeT

. IIPU MOATOTOBKE K MPAKTUYECKUM 3aHATUSAM 00s3aTeNIbHO HUCIIOJIb30BATh HE TOJIBKO
JeKIMH, Y4eOHYI0 JTUTEpaTypy, HO U Ipyrue UCTOUHUKHY;
. B HayaJie 3aHATUHN 3aJaBaTh MPENOAABATENI0 BOIPOCH [0 MaTepuay, BbI3BaBLUIEMY

3aTpyJHEHUS B €ro NOHMMAHUU U HCIOJB30BaHUU IIPU PELICHUM 3a7ad, NPENJIOKEHHBIX I
CaMOCTOATENIBHOTO PEIICHMS;

. Ha 3aHATUAX JOBOJUTH KaXIyl 33Jadyy [0 OKOHYATEIbHOIO  OTBETA,
JIEMOHCTPUPOBATh MOHUMAaHHUE IMPOBEJIEHHBIX PacyeToB (pacCyKIACHMii), B ciydyae 3aTpyAHEHUN
o0paIarecs K NpenoaBaTeio.

Jl1s Toro 4ToObl MPaKTUYECKUE 3aHATUS MPUHOCHIN MaKCUMaJIbHYIO IMOJIb3Y, HEOOXOIMMO
IIOMHUTD, YTO PEIIECHUE 3a]a4 IPOBOJUTCS IO PACCMOTPEHHOMY Ha JIEKLUAX MaTepually U CBSA3aHO,
KaKk IpaBWIO, C JETaJdbHBIM pa300pOM OTIENIBHBIX BOINPOCOB JIEKIIMOHHOrO Kypca. Cuenyer
[IOAYEPKHYTh, YTO TOJIBKO IIOCJIE YCBOCHMs JICKIIMOHHOIO MaTepualla C ONPENEICHHOW TOYKHU
3peHusi (a MMEHHO C TOH, C KOTOpOM OH H3/laraeTcsli Ha JIEKIUSAX) OH OyIeT 3aKperuisiThes
o0yYaroIuicsioM Ha TNPAKTUYECKUX 3aHATHAX Kak B pe3yiapTare OOCYXKIEHHs W aHaiIu3a
JIEKIIMOHHOT0 MaTepuaia, Tak U B Ipolecce penieHus 3aaay. [Ipu aTux ycnoBusx oOydaromuics He
TOJIBKO XOPOIIIO YCBOUT MaTepuai, HO U HAyUYUTCsl IPUMEHSATH €r0 Ha MPAKTUKE, A TAKXKE MOIYUUT
JIOTIOTHUTEIBHBINA CTUMYJI (YTO OUYEHBb BAXKHO) /1711 aKTUBHOM MPOpabOTKH JIEKIIMOHHOTO MaTepHaia.

[Ipu camMOCTOSATENILHOM pELICHUH 337a4 HY>KHO OOOCHOBBIBATH KaXKJIbI ATall peIICHus,
UCXOMSl W3 TEOPETHUYECKHX TMoJjoXkeHuil Kypca. Ecnm oOyuaromuiicss BUIUT HECKOJBKO IyTel
pereHus npooieMsbl (3a7auu), TO HYy>)KHO CPaBHHUTb UX M BHIOpATh caMblii paninoHaIbHbIN. [lone3Ho
JI0 Hauyaja BBIYUCIECHUH (paccyXIeHuH, mpeoOpa3oBaHWil) COCTABUTh KpPAaTKUH IUIaH pelIeHUs
npobnemsl (3amaun). Pemienue 3amad cieayer u3naraTh MOJApPOOHO, BBIYMCICHUS (PacCyKACHUS,
npeoOpa3oBaHus) pacroyiaraTb B CTpOroMm mnopsiake. PemieHue npu HE0oOXOJUMOCTH HYKHO
COIIPOBOXAATh KOMMEHTapUsAMHU, CXEMaMU, YEPTEKaMU U PUCYHKaMHU.

[Tone3Ho (ecnu 3TO BO3MOXKHO) pelIaTh 3ajady HECKOJIBKMMHU CIOcoOaMH M CpaBHHUBATh
[IOJIyYEHHBIE pPE3ynbTaThl. PerieHue 3amad  oNnpenen€éHHOro THIIA HYKHO IMPOAOJDKATh 110
MpUOOpPETEHNUS TBEPIbIX HABBIKOB B UX PEUICHUH.

CamocrosTrenbHas paboTa OO0yYalOIUMXCAd MO NPEAMETYy OpraHu3yeTcs B CIETYIOLINX
dbopmax:

1) camocTOsTENBHOE M3YYEHHE OCHOBHOTO TEOPETUYECKOTO MaTepHalia, 03HAKOMIIEHHE C
JIOTIOJIHUTEBHOM JInTepaTypol, THTepHeT-pecypcamu;

2) pemienue npoecCHOHANBHBIX 3a/1a4 U3 PeabHOM MpeMETHON 00JIacTH.



B xauecTBe yueOHO-METOIUUECKOT0 00ECIIEYeHNSI CAMOCTOSITEIbHOM pabOThl UCTIONb3YeTCs
OCHOBHAas W JOIOJHUTENbHAS JINTepaTypa Mo mpenMery, MHTepHer-pecypcebl, MaTepuain JeKINH,
yKa3aHUsl, BbIIaHHBIE TIPEMOAAaBaTEIeM IPU MPOBEICHUH MIPAKTUYECKUX paboT.

[TonroroBka K 3K3aMEHY CHOCOOCTBYET 3aKpEIJICHHIO, YIIIyOJICHHI0O M CHCTEMaTU3alluu
3HAHWM, MoJlyyaeMbIX B Iporecce o0yueHus. ['0TOBSICh K 3K3aMeHy, 00ydarouuiics JTUKBUAUPYET
uMerolecs: MmpoOenbl B 3HAHMAX, YHOpSAAOYMBaeT cBou 3HaHMsA. Ha 3adere oOyuwaromumiics
JIEMOHCTPUPYET KaK TEOPETHYECKHE 3HaHUs, NMPHOOpETEHHBIE B Ipoliecce O0ydyeHHs MO JaHHOM
y4eOHOM TUCIUIUIMHE, TaK U HaBBIKM UX MPAKTUUYECKOI0 UCIOJIB30BaHNUs IPU PEIICHUH 3a1ay.

Heo06xoauMo opreHTHpOBaTh 00YUYaIOUIMXCS HA CUCTEMAaTHYECKYIO MOJATOTOBKY K 3aHATHUSIM
B TEUEHHE CEMECTPA, MOCKOJIbKY 3TO MO3BOJIAT OCBOUTH OCHOBBI N3y4aeMOM JUCHUIIINHBL, 4 BpEMs
HK3aMEHAIIMOHHON CeccHU MOKHO OyAeT HCIHOJb30BaTh JUISl CHCTEMAaTH3allid YK€ HMMEIOLIMXCS
3HAHU.

7. OneHo4YHBIE CpeacTBa

7.1. IlaciopT OLIEHOYHBIX CPEACTB

Cemect Koxa koHTpO/IMpyemMoii KOMIIETEeH U HaumenoBanmue
P (1M ee 4acTH) OLICHOYHOI'0 CPeACTBA
6 ITK-6 Tecmosvie 3a0anus

Bonpocul k ax3ameny
Ilpaxmuyeckue pabomuol

7.2. TunoBblie 3alaHusl WJINK UHBIC MaTEepUaJibl, H606X0)II/IMI)Ie AJIA TEKYIIEro KOHTPOJIsA

7.2.1. TunoBble TECTOBLIE MaTepHaJibl

(HaumeHoBaHUE OYEHOUHO20 CPedCmBa)

Tunosble npuMepsbI 3aaHUIH
Monynb 1. UnTennekTyanbHoe BoCpusaTHe U 00paboTka curHainos (60 BOmpocoB)

1. Uro xapakTepu3yeT nmapaaurmy Software 2.0?
1. Konx nmumiercs BpyYHYO MPOTPaAMMUICTAMU
2. **Mopaenu 00ydarOTCs Ha TaHHBIX, KOJI TCHEPUPYETCS aBTOMaTHISCKUA ™ *
3. OtcytcTBUE HEOOXOIUMOCTHU B JJAHHBIX
4. Vcnonp30BaHUE UCKITIOUUTEIBHO IKCIEPTHBIX CUCTEM

2. Kakre KOMIIOHEHTHI BXOIISIT B apXUTEKTYpy MHTEIUICKTyallbHOTO areHrta Perception-Reasoning-
Action?

1. **Bocnpusarue, paccyxaeHue, AecTBrue™*

2. COop maHHBIX, XpaHCHHE, BU3YaTH3aIUs

3. OOyd4eHue, TECTHPOBAHUE, Pa3BEPTHIBAHNE

4. Bxopn, nporieccop, BbIXOJ

3. Uro monumaercs o xpynkoctsio (fragility) cucrem MN?
1. CmocoOHOCTh paboTaTh B JIFOOBIX YCIOBHUSIX
2. **HenpenckazyemMoe MOBEACHHUE MTPH HE3HAYUTEIIbHBIX U3MECHEHUSX BXOJIHBIX JaHHBIX **
3. BbIcOKas BEIYMCITUTENBHAS CII0KHOCTD
4. HeBO3MOXKXHOCTh UHTETPAIUH C JPYTHMH CUCTEMaMHU



4. Kakyro poiib BHITIOTHSET MPENPOIeCCHHT B cuctemax MI?
1. 3amensieT MO/ENb MAITUHHOTO OOYYCHUS
2. **[lomroraBiuBaeT JaHHBIC JJIs yIy4YIICHUS KauecTBa paboThl Moaenm™ *
3. VYBenuumBaeT pasMEpPHOCTh JaHHBIX
4. VYnanset Bce UryMbl 0€3 BO3MOXKHOCTH BOCCTaHOBJICHHUS

5. UTo U3 mepeuncaeHHoro spisercs npumepoM Software 1.0?
1. **[Iporpamma Ha C++, peanu3yrormiasi alTOPUTM COPTHUPOBKHU **
2. HeiipoHnas ceTb, 00yueHHasi Ha HU300PAKEHUAX
3. ANFIS, HacTpoeHHas Ha TaHHBIX
4. T'eneTnueckuil aNropuT™M, SBOJOLUOHUPYIONINI peleHne

6. Kakas ocHoBHas mnpoOjemMa BO3HMKAeT NpPU OTCYTCTBUHM IPENPOLECCHHIa B CHCTEMax
KOMITBFOTEPHOTO 3pEHUS?

1. YBenuyeHue cKOpocTH 00pabOTKH

2. **CHuxKeHue TOYHOCTH JICTEKIIUU U3-3a IIIYMOB U UCKaKeHM ™ *

3. VYMeHblIeHHE TOTPEOICHUS TAMSITH

4. VYmpouieHne apXUTEKTypbl MOJIETU

7. Yto u3 nepeunciaennoro HE BxoauT B 3agaum cucremuon nnxenepun MINA?
1. IIpoekTupoBaHHE APXUTEKTYPbl CUCTEMBI
2. MHrerpanus KOMIOHEHTOB
3. **HammcaHue MaTeMaTHUYECKUX JIOKA3aTEIHCTB CXOUMOCTH aIrOPUTMOB**
4. OOecneyeHHne HANEKHOCTH U OC30IIaCHOCTH

8. Urto mpencraBiseT co00i BpeMEHHOW JJOMEH CHTHaja?
1. TlpencraBneHue curHaia B BUjae Habopa 4yacToT
2. **[IpencraBieHue CUrHaja Kak QyHKIUU BpeMEeHU™*
3. IlpencraBneHue CUrHaia B BUJIE CIEKTPAIBLHBIX KO (UIIMEHTOB
4. TlpencraBieHue curHaja B BUje (pa30BbIX XapaKTEPUCTHK

9. st wero ucnonbiyercs npeodpazoBanne Dypne (FFT) B 00paboTke curuamon?
1. Jlns yBemU4eHHUs aMIUTMTYAbl CUTHAIA
2. **]lns mepeBojia CUTHAIA U3 BPEMEHHOTO JIOMEHA B YaCTOTHBIN * *
3. Jlns yaoaneHus: BBICOKOYaCTOTHBIX COCTABIISIOIINX
4. Jlns cxxatus curHaia 0e3 norepb

10. Kakoit puiibTp oTHOCHUTCS K humbTpaM HUKHUX dacToT (Low-pass filter)?
1. Ilpomyckaer TOJbKO BBICOKHE YaCTOTHI
2. **[IpomyckaeT 4acTOThI HUXKE TPAHUYHOMN, TIOJIABIIsS BEICOKHUE™*
3. TlopasisieT Bce 4acTOTHI
4. VYcunuBaer IIyMOBYIO COCTaBIISIONLYIO

11. Yro xapakrepusyet punbtp barrepopra?
1. Hanmuue mynbcanuii B osoce MpoIyCcKaHus
2. **MakcuManpbHO  IUIOCKAsh  aMIUIMTYJHO-4aCTOTHAs  XapaKTEpUCTHKAa B TOJIOCE
IpOMyCKaHus **
3. Ouensb KpyTOH criaj, HO OOJBIITUE MYJIbCAIIUH
4. Jluneiinas ¢dazoBas XapaKTepUCTUKA

12. Yto siBnsieTcs HemocTaTkoM ¢uiabTpa Yeoblesa o cpaBHeHuto ¢ puinbTpom barrepBopra?
1. bonee megnenusrii criag AUX



13.

14.

15.

16.

17.

18.

19.

20.

2. **Hanuuue mynabcaluii B MOJIOCE MPOMYCKAHUS WITH 3a/IepKUBaHUA ™ *
3. HeBo3MOXHOCTb peanu3anuu HUPpPoBOro GuibTpa
4. Bonblye BEIYNCIUTENBHBIC 3aTPaThI

Yro 13 nepeyrcIeHHoro apiseTcs npusHakom (feature), u3BiekaeMbIM U3 CUTHaa?
1. HcxoaHast amMmiauTyga curHaia

2. **CnekrtpaipHast SHTponus **

3. Howmep orcuera

4. ®opwmar ¢aitna

Kakoii MeTo ucnosab3yeTcs Juisl BU3yalu3alli YaCTOTHOI'O COCTaBa CUTHAJIAa BO BpEMEHU?
1. T'mcrorpamma

2. **Cnektporpamma**

3. Koppenorpamma

4. ®a30Bbli IOPTPET

Yro Takoe MeaUaHHBIN QUIBTP?

1. ®unbTp, yCpEeIHSAIOMMNNI COCETHUE OTCUETHI

2. **QuibTp, 3aMEHSIOMUHN TEKyIIUH OTCUET Ha Me/IMaHy B OKHE™*
3. OWibTp, BHIICTAIONIMN BBICOKOYACTOTHBIE COCTABIISIOIINE

4. @unpTp, UHTETPUPYIOLINI CUTHAII

Jns xakux 3amau yamie Bcero ucnoisb3yercs FFT B cucremax MN?

1. Jlns yBenmuueHus paspenieHus: n300paxeHus

2. **]1ns U3BJICUCHHS YAaCTOTHBIX MPU3HAKOB U OOHAPYKEHUSI IEPUOANIHOCTEH ™ *
3. Jlns oOyueHust HEMPOHHBIX ceTeit

4. Jlns Buzyanuzanuu 3D-00beKTOB

Uro takoe SNR (Signal-to-Noise Ratio)?

1. OrtHomIEHME cUrHaja K 4aCTOTE JUCKPETU3AINT

2. **OrTHOlIeHNE MOIIHOCTH CUTHAJIAa K MOIIHOCTH IIyma™*
3. OTHONICHNE aMIUTHTY Il CUTHAJIA K aMILTUTYIC TOMEXH
4. OTHOLIEHHUE YaCTOThl CUTHAJIA K YaCTOTE IIyMa

Kakoii u3 nmepeuncieHHbIX METOIOB OTHOCHUTCS K BpeMeHHOW (umbTparuu?
1. BII®

2. **MenuanHas GuiabTparus**

3. CrhexTpaJibHBIN aHATN3

4. BeiiBnet-mpeodpazoBaHue

Uro Takoe crieKTpalibHask IUIOTHOCTh MOIIIHOCTH?

1. Pacmpenenenne a3l curaanga mo 4acToram

2. **PacmpeneneHre MOIIHOCTHA CUTHAJA MO YacToTam™**
3. PacmpeneneHne aMIuIMTyAbl CUTHAJIA [0 BPEMEHU

4. PacmpeneneHue SHEPTUU CUTHAJIA 110 BPEMEHH

Kakoii npu3Hak curtaga xapakTepusyeT ero NepuoauyHOCTh?
1. CpenHekBaapaTUIHOE OTKIIOHEHUE

2. **]loMuHHUpYyOIas yacToTa™**

3. IIuxoBoe 3HaYcHUE

4. JIInTeNnbHOCTh CUTHAJIA



21. Yto npoucXoAUT C CUTHAJIOM NpH NpuMeHeHHH (uinbTpa BepxHux vyactot (High-pass filter)?
1. VYpanaroTcs BBICOKHE 4acTOTHI
2. **Y1angioTcs HU3KHE 4acTOThI**
3. VYcunmBaroTcs BCE YaCTOTHI
4. CursHan uHBEpTHpYETCS

22. KakoB npaBUJIbHBIN MOPSAOK 3TANOB TUIIOBOIO KOHBEEpa KOMIIBIOTEPHOTO 3peHUs1?
1. CemanTHueckuii aHaIM3 — JETEKIUS — 3aXBaT Kajpa
2. **3axBaT KaJpa — TEOMETpUYECKHE MpeoOpa3oBaHUS — JETEKIUs — CEMaHTHYECKUU
aHamu3**
3. Jlerekuus — 3axBaT KajJpa — reOMETPUIECKHE MPEoOPa30BaAHUS
4. T'eomerpuyeckue nmpeoOpa3oBaHus — CEMAHTUYCCKUN aHATU3 — 3aXBaT Kajpa

23. JIns 4yero BBINOJHSETCS KAIUOpOBKa KaMephl?
1. s yBenuueHHs pa3pelieHus n300paxeHus
2. **]lns ycTpaHeHMs UCKa)KEHUN 00BbEKTHBA U ONPEIEICHUs TapaMeTPOB Kamepbl**
3. Jlns u3smMeHeHus IBETOBOM raMMBl
4. Jlns cxxatus n300pakeHUs

24. Yro Takoe onruueckuit motok (Optical Flow)?
1. Craruueckoe onucaHue 0ObEKTOB Ha M300paKEHUHU
2. **PacnpeneneHue BUIUMOTO JBUKEHHSI 00bEKTOB MEXAy KajapaMu™*
3. Meroa cerMeHTaluu U300paxeHus
4. Anroput™m pacrno3HaBaHUs JUI

25. Kakoit alirOpuT™ UCIIONIb3YeTCs AJIs CriIaXKUBaHUs TPACKTOPUH JIBHKEHUsI 00beKTa?
1. YOLO

2. **@unptp Kanmana**

3. R-CNN

4. SIFT

26. UTo U3 MepevyrcICHHOTO SIBISIETCS 3a/1a4eii TeOMETPHUIECKOTO TPeoOpa3zoBaHus U300pakeHus?
1. OGHapyxkeHHe 00BEKTOB

**KoppeKIus mepCcneKTUBHBIX UCKAKSHM ™ *

2.
3. Knaccudukanus cuex
4. CerMeHTanust n300paxKeHUs

27. Kakoe mpemMyIecTBO MaeT HCmojb3oBaHue (uabrpa Kammana COBMECTHO € JCTEKTOPOM
00BEKTOB?
1. YBenuumBaeT CKOPOCTh ACTEKIIMHU
2. **[lo3BonsieT CrIaAuTh TPACKTOPHIO M MPOTHO3HPOBATH IOJOKEHHE TMIPH MPOIYCKe
JIeTeKun**
3. VYayumaer ueTonepenavy
4. VYMeHbLIaeT pazMep MOJAEIN

28. Yrto Takoe bounding box B KOHTEKCTE KOMITBIOTEPHOTO 3PCHHSI?
1. Cxema HelipOHHOI1 ceTn
2. **QOrpaHUYMBaIOMUN IPSIMOYTOJIBHUK BOKPYT 0OHapyEeHHOro 00beKTa™*
3. Tun ¢punbTpa n300paskeHust
4. Meton ayrMeHTalMy JAHHBIX

29. Kakas MeTpHKa HCIOIb3yeTCs /Ul OIIEHKH KauecTBa TPEKUHTa 00BEKTOB?



b s

MAE

**MOTA (Multiple Object Tracking Accuracy)**
F1-score

R-squared

30. Yto u3 mepeunciIeHHOr0 OTHOCUTCS K METO/IaM TPEKHHTa 0e3 JeTeKkTopa?

1.
2.
3.
4.

YOLO + Kalman Filter
**Optical Flow™**
Faster R-CNN

SSD

7.2.2. lIpuMep npakTH4YecKOl padoThI

Moayab 1. UHTe/IEKTYaJIbHOE BOCTIPUSATHE U 00pPad0TKA CUTHAJIOB

3ansaTue 1. [IpenpoueccHHr CUTHAJIOB: (PUIbTPALMSA U YACTOTHBIN aHAIU3 (4 Yaca)
Llens paboThI:

OcBOUTH METO/BI OYMCTKH CUTHAJIOB M M3BJICUEHUS MPU3HAKOB JUISl IOATOTOBKHU JAHHBIX B

cucremax NU.

yaca)

3agaun:
1. PeanuzoBaTh BpeMeHHYIO punpTpanuto (Menuanusiii GpuibTp, GunbTp batTepBopra,
YeOrImiena).
2. BbIMOTHUTE YacTOTHBIN aHau3 ¢ momortbio bI1D (FFT).
[TocTpouTh CIIEKTPOrpaMMbl U BBIICIUTH HHPOPMATUBHBIC TTPU3HAKH.
4. CpaBHUTH 3QPEKTUBHOCTH PA3THUYHBIX METOJIOB (PHIBTPALIHH.

(8]

Onucanue xoaa BbINoJIHeHU (4 yaca):

1. 3arpy3ka nanubix (ayauocurHasibl WAV unm BpeMeHHbIe psifibl ¢ AaTdyukoB CSV).
Busyanuzanus uCX0AHOIrO CUTHaa.

2. Peamuzammst wmeamanHoro Quibtpa u  ¢uiabTpoB  barTepopra/UeOnimiena.
[IpumeHeHne K JaHHBIM.

3. Beramcnenne FFT, mnocrtpoeHune crnekTpa MOIIMHOCTH, BBIJIEICHUE NPU3HAKOB
(TOMHUHUpYIOIIAsl 4acTOTa, CIEKTpaIbHask YHTPOIUS, SHEPTHs B MOJ0CAX).

4. Odopmnenue otuera B Jupyter Notebook, dbopmynupoBka BBIBOJOB 0 BBIOOpPE
napamMeTpoB (pUIBTPALIMK M 3HAYUMOCTH BBIJICJICHHBIX IPU3HAKOB.

Pesynomamut ¢vinonnennoi pabomol:

Jupyter Notebook ¢ xomom.

I'paduku curaanos go/mocie GUIbTpaLUy.
CriekTporpaMMbl ¥ BEKTOPBI IPU3HAKOB.
Ob6ocHoBaHMe BbIOOpaA (GUIBTPOB U APAMETPOB.

3ansaTue 2. KoHBeliep KOMIBIOTEPHOI0 3peHMsI: JAeTEKIUs] U TPEKHWHI 00beKToB (4

Lens paboThI:
[TocTponTh MOJIHBINA KOHBEWEpP KOMIIBIOTEPHOIO 3pEHHUs C ACTEKLUHEH M CONPOBOXKICHHEM

00BEKTOB.

3anauu:
1. Hurerpuposatsb npenodydeHnyro moaens aerekuuu (YOLO, SSD).
2. PeamuzoBath GuiabTp Kanmana 11 crioakuBaHUs TPACKTOPUH.
3. BBINOJHATE acCOMALNIO IETEKIUI B TPEKHU.



4.

OI_IGHI/ITB KaueCTBO TPCKUHI'a MCTPUKaAMMU.

Onucanue xoaa BbINoJIHeHUs (4 yaca):

l.

2.
3.

4.

VYcranoBka 6mbnmotek (ultralytics, opencv-python). 3arpyska moaenu. Beimonnenue
JIeTEeKIIMU Ha BUeo(pparMeHTe.

Peanu3zarus ¢unsTpa KanmaHna 1uist mporHO3MpOBaHUS TIOJI0KEHUST 00HEKTA.
WuTerpauust JeTeKuMM W TPEeKMHra: comocraBieHue bounding boxes ¢
CYIIECTBYIOIIAMH TPEKAMH.

Busyanuzanus tpaektopuii, pacuer wmerpuk (MOTA, IDF1), cpaBHeHue c
neteknuent 6e3 tpekuara. OdopmiieHue oryera.

Pesynvmamot ¢vtnonnennoi pabomot:
I'paduxu Tpaekropuii.
OTyeT no MEeTpUKaM TOYHOCTH JIOKAJIU3AINH U TPEKHUHTA.

3ansaTue 3. KomiuiekcupoBaHue ceHCOPHBIX JaHHBbIX (Sensor Fusion) (4 yaca)
Lens paboThI:
PeanuzoBath OaliecOBCKOE 0OBETMHEHHE TAHHBIX OT PA3IMYHBIX CEHCOPOB (Kamepa + IMU).

3agaun:

1

2.
3.
4.

CHHXpPOHU3UPOBATH JaHHBIE KaMEPhl M HHEPIIUAIBHBIX JaTYHKOB.
[TocTpouth MosENH NIBUKEHUSI OOBEKTA.

PeanuzoBath GunbTp Kanmana asis ciustHAsT TaHHBIX.

O11eHUTh TOYHOCTD OLIEHKH IMOJIoKeHus ¢ fusion 1 0e3 Hero.

Onucanue xoaa BoINoJHeHus1 (4 yaca):

1.

2.
3.
4.

3arpy3ka CHHTETHYECKOIO WJIM peainpHoro natacera (Hampumep, EuRoC).
Busyanuszanus Tpa€KTOPHI 110 OTAEIBHBIM CEHCOPAM.

[TocTpoeHue Moienu ABUKEHHUS U HAOIIOICHHSL.

Peanuzanus ¢uibtpa Kanmana ¢ o0beilnHEHUEM TaHHBIX.

CpaBHeHuUe OIIMOOK OLICHKH MOJIOXKEHHS, 0(pOpMIIeHHE BBIBOIOB.

Pesynvmamot ¢vitnonnennoin pabomot:

I'paduku TpaekTopuii: uCTUHHA, IO Kamepe, o IMU, fusion.
Tabmuna ommbok (RMSE, MakcumanbpHas ommoka).

BrIBOIIBI O ITpenMyILIECTBAX KOMIUIEKCUPOBAHMS.

Moayab 2. HeueTkast JIOTMKA U MATKHE BbIYMCICHUS
3ansTue 4. HeueTkne MHOKeCTBA U CHCTeMbI He4eTKOTr0 BbiBoAa (Mamaanu u Cyreno)

(4 yaca)

Llens paboThI:
Peanu3oBaTh cHcCTeMBbl HEUETKOTO BhIBojga THMOB Mamaanun u CyreHo s 3aaay

yIIpaBJICHUSI.

3agaun:

1

2.
3.
4.

[MoctpouTh PyHKIIMM MPUHAAIEKHOCTU M IMHTBUCTHUYECKHE NTEPEMEHHBIE.
CdopmupoBats 6a3y paBul.

PeanuzoBath (pazzuduxanmio, arperupoBanue, aehazzudukanuio.
CpaBauts anroput™Mbel Mamaanu u CyreHo.

Onucanue xoaa BoINoJHeHus1 (4 yaca):

1.

[Moctpoenne ¢GyHKIMHA NPUHAIEKHOCTH (TPEYrojbHBIC, TpalelUeBUIHbIE) C
ucnoibs3oBanueM scikit-fuzzy.



2. Peamm3aumsa cucreMbl MampaHu Uil 3afadyd «YMHBIA KIMMaT-KOHTPOJIbY» WA

«ITapkoBKa aBTOMOOMIIS.

Peanuzanus cucremsl CyreHo (HyJIEBOTO M IIEPBOTO MOPSIIKA).

4. CpaBHeHHE TOBEPXHOCTEH OTKJIMKA, BpeMEHU paboThl, TouHOCTH. OdopmieHue
oTyeTa.

W

Pezynomamut ¢vinonnennoit padomol:
Juarpammbl GyHKIUN TPUHAIIIEAKHOCTH.
[ToBepxHocTH oTKIMKa 111 Mamaanu u CyreHo.
CpaBHUTENBHBIN aHAIN3 AJITOPUTMOB.

3ansaTue 5. Heiipo-Heuerkue cetu ANFIS u uHTerpauus HeueTkoii JJoruku (4 yaca)
Lens paboTsr:
[ToctpouTs W OOyYHTH aAJANTHUBHYIO HEHUPO-HEUETKYIO CETh, a TaKKE HMHTETPUPOBATH

HEYSTKHUI KOHTPOJUIJICP B MIPUITIOKCHUC.

yaca)

3agaun:
1. PeammzoBatb apxurektypy ANFIS.
2. OOyunuth (HYHKIUMU TPUHAIICKHOCTH METOJOM OOpaTHOTO pPacIpOCTPAHCHHUS
OIIHOKH.
3. HuTepnperupoBaTh NOJIYYEHHYIO MOJIETb.
4. BcCTpouTh HEUETKU KOHTPOJIIEP B MIPOCTOE MPHUIIOKEHHUE.

Onucanue xoaa BoINoJHeHus1 (4 yaca):
1. HoxroroBka maHHbeIX Mg oOyueHus ANFIS. Peanuszanust ceTu ¢ MCHOJIb30BaHUEM
CHealIn3upOoBaHHON OMOIMOTEKU WM C HYJIS.
2. O6yuenue ANFIS, Busyanuszanus naMeHeHUs QyHKIUNA TPUHAIICKHOCTH.
Onenka omunoOKy, HHTEPIPETALUs PaBUI MIOCIe 00yUCHHUS.
4. WHrerpanus oOOy4YEeHHOTO WJIHM paHee CO3JaHHOIO HEYETKOro KOHTpoJuiepa B
KOHCOJIbHOE/BEO-TIpUiIO’KeHHE. TecTUpOBaHUE HA CIICHAPHSIX.

(8]

Pe3ynomamot 6vinonnennoii paoomeol:

I'paduku pyHKIUI NPUHAIIEKHOCTH 10 U 1OCIE 00YUEHUSI.
OmmOka 00y4yeHus.

JleMoHcTpanus paboThl MPUIOKEHUS C HEYETKUM KOHTPOJIIEPOM.

3ansitue 6. MHOroKpuTepHaJlbHOE NPUHATHE PELIEHUII HA OCHOBE HEYeTKOi JOruKku (4

Lens paboThI:
[TprMEHHUTH METOJTBI HEYETKOTO MHOTOKPUTEPHUATBHOTO aHAJIA3a JUTsl BEIOOpa allbTEPHATHB.

3agaun:
1. IlocTpouTh MEpapXui0 KPUTEPUEB.
2. Hcnonb3oBaTh HEUETKUHM MeTo ] aHanu3a uepapxuii (Fuzzy AHP).
3. BBINONHUTE pPaHKUPOBAHUE AIBTEPHATHB.
4. IlpoBecTu aHaNM3 YyBCTBUTEIBHOCTH.

Onucanue xoaa BoINoJHeHus1 (4 yaca):
1. OmnpeneneHue aabTEpHATUB U KPUTEPHEB JUIsI BHIOpAHHON NpeaMeTHOW o0iacTu
(Harmpumep, BbIOOp Tu1aTopmbl Asist pa3BepTbiBanus 1UI).
2. IlocTpoeHue MaTpull HEUETKUX MMAPHBIX CPAaBHEHNUH, BBIYMCIIEHUE BECOB KPUTEPHEB.
3. PamxupoBaHHE aJIbTEPHATHUB.



4. AHanu3 4yBCTBUTEIIbHOCTH, (POPMYITUPOBKA BHIBOIOB.
Pesynvmamot evtnonnennoi pabomot:
Martpuiibl HEUETKUX CPaBHEHU.
HTOroBbIE OLICHKN albTEPHATHB.
I'paduku 4yBCTBUTEIBHOCTH.
O6ocHOBaHME BHIOPAHHOTO PELICHHUS.

Moayab 3. IBOMIOLMMOHHAS ONTUMHU3ALMA U OMOHMKA

3anaTue 7. I'eHerMyeckHe aJropuTMbl: 0asoBasi peajM3anusi W ONTHMHU3ALUSA
napamerpos (4 yaca)

Lens paboTsr:

Peanu3oBarh T€HETHYECKH AIrOPUTM M NPUMEHUTh €ro Ui HAaCTPOWKHM IapaMeTpoB
HEYETKOI0 KOHTPOJIIEPA.

3amaun:

PeanuzoBath onepaTophl CENEKITNN, KPOCCHHTOBEPA, MYTAIIHH.
[TocTpouts rpaduk cXOAUMOCTH.

OnpenenuTts mapaMeTpsl sl ONTUMH3AIMNA HEYETKOTO KOHTPOJIIEpaA.
CpaBHUTH pYYHYIO U 3BOJIIOLIMOHHYIO HACTPOUKY.

Onucanue xo1a BbINoJIHeHUs (4 yaca):
1. Peammzammst GazoBoro I'A s ontumuzarnuu TectoBoi (yHkiuu (Po3enOpoka,
Pactpuruna).
2. DKCIEepUMEHTHl C MapaMeTpamu aiaroputrMa (pasMmep MOIYJALNN, BEPOSTHOCTh
MyTallun).
3. Hacrpoiika mnapaMeTpoB HEYETKOro KOHTpoiuiepa ((yHKUUN NpUHAIICKHOCTH,
BECOB MPaBuII) ¢ momouibio ['A.
4. CpaBHeHHE KauecTBa yIPABJICHHS C pyYHOU HACTpoikoil. OdopmiieHne oTuera.
Pe3zynvmamul 6bino1HeHHON paOOMbL:
I'paduku cxogumoctu I'A.
OnTumalbHbIe TapaMeTpbl KOHTPOJUIEPA.
CpaBHuTenbHbIE TpaQUKU KayecTBa yIPaBICHUS.

3ansTue 8. PoeBoii unTe/IeKT: MeTO post Yactull (PSO) u cpaBuenue ¢ I'A (4 yaca)

Lens paboTsr:

Peanu3oBath METOJ pOsi 9aCTUIl ¥ IPOBECTH CPABHUTEILHOE UCCIICIOBAHUE C TEHETUYECKUM
AITOPUTMOM.

3amaun:
1. PeamuzoBats PSO a1 MHOrOMEpHON ONTUMHU3ALINH.
2. HWccnenoBath BIUSHUE 1ApaMETPOB.
3. CpaBauts PSO u I'A 1o BpeMeHU CXOAUMOCTH U KaYECTBY PEILICHUN.

Onucanue xoaa BoINoJHeHus1 (4 yaca):
1. Peamuzanus PSO c nHyns.
2. DKCIEepUMEHTHI C MapaMeTpaMu Ha TeCTOBBIX QYHKIMAX. Busyanuzanus ABMKEeHUs
YaCTHIL.
3. Mpmuorokpartssle 3anycku PSO u I'A, cOop cTaTUCTUKH.
4. Tloctpoenue nuarpamm, GOpMyJIHPOBKA BBIBOJIOB.

Pesynomamut ¢vinonnennoit padomol:
I'paduku cxogumoctu PSO.



AHuMaIus ABMKEHUS YacTUIl (OMIIMOHAIBHO).
CpaBHHUTENIbHBIC TAOJIUIIBI U THArPaAMMBI.
PexoMeHngamuu 1o BIOOpPY MeTO/Ia.

3anaTe 9. ABTOMaTHYecKHMil moa0Op TruUIepHapaMeTpoB M reHeTHYecKoe
nporpaMmMupoBanme (4 yaca)
Lens paboTsr:
[IprMeHUTH 3BOIOIIMOHHBIE METOBI 111 AutoML ¥ CUMBOJIBHOM pErpeccru.
3amaun:
1. Hcnonp3oBatk ['A nnst mogbopa runepnapameTpoB Mozaenn ML.
2. Peann3oBaTh T'€HETHMUYECKOE IPOIPaMMHUPOBAHME JUIsI IIOUCKA aHAJIUTUYECKOIO
BBIPAKEHUS.
3. CpaBuurts ¢ GridSearch/RandomSearch.
Onucanue xoaa BoINoJIHeHUd (4 yaca):
1. Boibop maracera u monenu (RandomForest, SVM). OnpeneneHue mpocTpaHcTBa
TUIeprapaMeTpoB.
2. Peann3anus onTUMHM3aLUK TUIEPIIApaMETPOB C momouisio ['A.
3. T'eHeTHueckoe MpOrpaMMHUpPOBAHUE JJIsI CHMBOJIBHON PETPECCHUM.
4. AHanu3 pe3ynbTaToB, cpaBHEHUE 3()(HEKTUBHOCTH.

Pe3ynomamul eptnonnennoi padomol:

Jlydmue runeprniapaMeTpsl 1 METPUKH KavuecTBa.
HaiinenHoe aHanMTHYECKOE BBIPAXKEHUE.
CpaBHuTENBbHAS TaOIUIIA METOIOB ONTUMHU3AITUH.

Moayab 4. CucreMHasi apXUTEKTYpPa M HHTerPalus
3anaTue 10. HuHTerpanms o0pa0oTKM CHIHAJIOB M HEYETKOI0 YNpPaBJEHUs ¢
3BOJIIOIIMOHHOI HACTPOIiKoi1 (4 yaca)
Lens paboThr:
CoznaTh CKBO3HOW maiIulailH, OOBEIUHSIONIUI TMPENpPOLECCUHI CHUTHAJIOB, HEYETKUN
KOHTPOJUJIEP U HBOJIIOLIMOHHYIO ONTUMH3ALUIO.
3apgaumn:
1. OOwvearHUTH MOAYNH U3 3aHsTHiA 1, 4, 7.
2. PeanuzoBarh cucTeMy, T/i€ CHTHal (UIBTPYETCS, 3aTe€M HEYETKHUHA KOHTPOJLIED
IIPUHHUMAET PELIEHHE, a TapaMeTpbl KOHTPOJIJIEpa ONITUMU3HPOBaHbl ['A.
3. OueHuTh pabOTy CUCTEMBI Ha PEaJIbHbIX WJIM CUHTETHUECKUX JIaHHBIX.
Onucanue xoaa BbINoJIHeHUs (4 yaca):
1. Cbopxka Moayinel B eIUHbIN KOHBeHep.
2. HHTterpauyus u oTiaaKa B3auMOJEHCTBUS KOMIIOHEHTOB.
3. TectupoBaHHe Ha HECKOJIBKUX CLIEHAPUSX.
4. OdopmieHne apXUTEKTypHON CXEMBbI U BHIBOJIOB.
Pe3yibTaThl BHINOJIHEHHON PadOTHI:
Paboraromuit konseiiep (Python-ckpunt mwin Jupyter Notebook).
ApXUTEKTypHas cxema.
®opma oTyera mo mnpakTuyeckoii padore Ne 1. B ordyer mo mpakTuueckoil pabote
JIOJIKHBI OBITh BKIIIOYEHBI CJIEYIOIINE TYHKTHI:

. TUTYJBHBIN JIUCT;

. 11eJIb paboTHI;

. KpaTKHe TEOPETHUECKUE CBEACHHUS,

° OIIMCAaHUEC X014 BBIITOJIHCHUS pa6OTI)I;
. pE3yJIbTaThI BHIIOTHEHHON PabOTHI;

° OTBCTBI HA KOHTPOJIBHBIC BOIIPOCHI.



3anarue 11. CkBo3Hasi apxurexktypa HMH-cucrembl: nporpaMMHasi HMHTerpaunus
Moay.Jieii (4 yaca)

Lens paboThr:

[ToctpouTe mNOpOrpaMMHYIO  peaau3alMio CKBO3HOW  HMHTEJUIEKTYaJbHOW  CHUCTEMBI,
OOBEIUHSIONIYI0 MOJYJIM KOMIIBIOTEPHOTO 3pEHMs, HEYETKOro BBIBOAA U SBOJIIOLIMOHHOM
ONTUMHU3ALMKU B €IUHBIA KOHBeWep 0e3 MCIOJIb30BaHMSI CTOPOHHUX CHUMYIATOPOB (U3HUYECKOM
CpEIBbl.

3amaun:

1. HurerpupoBatb MoOIysib JjAeTeKUMH U TpekuHra oo6bekToB (CV  Pipeline) c¢
IpOTrpaMMHBIM UHTEp(EICOM NPUHATHS PELICHUH.

2. Peanu3oBaTh HEYETKMH KOHTpPOJUIEpP, NPUHMMAKOIMNA Ha BXOJ IPU3HAKH,
noiydennsle u3 CV-Monyns, u GopMUpPYIOIIMKA YIIPaBIAIONINE BO3ICHCTBUS B BUJE
MPOrpaMMHBIX KOMaH/I WIH CTPYKTYPUPOBAHHBIX TAHHBIX.

3. BBINOJHNTE ONTUMU3ALMIO TAPAMETPOB HEUETKOTO KOHTPOJIJIEPA C UCIIOJIB30BaHUEM
TeHETUYECKOTO aJITOPUTMA Ha OCHOBE UCTOPHUECKUX WIIM CUHTETUYECKUX JTaHHBIX.

4. Peanu3oBaTh NpOTrpaMMHBIM KOHBeiiep, MO3BOJIAIONINI 00pabaThiBaTh NaKETHbIE
BXOJIHbIE JaHHbIE (M300pakeHus, BUaeo(]aiisipl, BpeMEHHbIE Psiibl) U (pOpMHPOBATH
BBIXO/IHBIE JIOTU C PELICHUSIMH.

Onucanue xoaa BoINoJHeHus (4 yaca):

1. Wnterpauus CV-moayins ¢ nmporpaMMHBIM HHTEpdericom

2. PazpabotaTh WM aAanTUPOBATh CYLIECTBYIOMINUNA MOIYJb IETEKIIUUA U TPEKUHTa (U3
3aHATUS 2) Il paboThl B pexuMe oO0paboTku Habopa H300paKeHHH WiIn
BUIeodaiia.

3. CdopmupoBaTh NnporpaMMHbIi HHTepdeiic (PYHKUUIO HIM KJIAcC), KOTOPBIA s
Ka)KJ0ro Kajpa BO3BpallaeT CTPYKTYPUPOBAHHBIE JTaHHBIE: KOOPAMHATHI OOBEKTOB,
UX THIIbI, BBIYMCIIEHHBIC ITAPAMETPhI IBUKEHHUS (CKOPOCTh, HAIPaBJICHHUE).

Pe3yabrar:

YHU(UIUPOBAHHBIN MOJYJb JETEKTOP, BO3BpAIIAIONINKA JaHHBIE B (opMare, MPUTOJTHOM
JUTSI TIepe/laydl B CUCTEMY MPUHSATHUS PELICHH.

Pa3paboTka He4eTKOro KOHTpOJUIepa Ha OCHOBE IPU3HAKOB

PeanuzoBarh (yHKIHIO TOTEph, OIEHMBAIOIIYI0 KayecTBO KOHTpOJIIEpa Ha TECTOBOM
Habope.

[TocTpoeHre CKBO3HOTO MPOrpaMMHOT0 KOHBEWepa U aHaIu3 pe3yIbTaToB

OdopMHUTh OTYET, BKJIIOYAIOUIMA apPXUTEKTYPHYIO CXEMy MpPOTpaMMHBIX MOJIyJei,
onucaHue UHTepencoB B3aUMOJCICTBHS, Pe3yIbTaThl padOThl HA TECTOBBIX JaHHBIX U CPAaBHEHUE
KauecTBa KOHTPOJUIEPA /10 U N1OCJIE ONTHUMU3ALHH.

Pesynvmamot ¢vitnonnennoi pabomot:

[IporpamMmHBIi KOA, peanu3yIoLInii CKBO3HOW KOHBeWep B BUJe Habopa moayneit Python.

ApXUTEKTypHas cXeMa B3aUMOJICHCTBUSI KOMIIOHEHTOB C YKa3aHUEM BXOJIHBIX U BBIXOJIHBIX
CTPYKTYp JaHHBIX.

I'padukn u J0rM, JEMOHCTPUPYIOUIME H3MEHEHHE MPU3HAKOB U COOTBETCTBYIOIIMX
YIPAaBISAIOUX PEIICHUIN HA TECTOBBIX TaHHBIX.

CpaBHUTENBHBII aHaAM3 KadecTBa pabOThl HEUETKOro KOHTpoJiepa N0 M Iocie
HBOJIIOIIMOHHON HACTPOIMKH (TabIHMIIbI METPUK, TPapHUKH OMINOOK).

3ansaTue 12. UrToroBeiii mpoekT: pa3padorka W 3alIMTA AXANTHBHOM NPOrPaMMHOM
HHTEJVIEKTYAJIbHOM cucTeMbl (4 yaca)

Llens paboThI:

Pazpabotate M mpeacTaBUTH IENOCTHYIO MHPOTPAMMHYIO HHTEUICKTYaJbHYIO CHCTEMY,
O0BEAMHSIONIYI0O MOIyJIH OOpaOOTKM curHanoB, HeueTkoil noruku/ANFIS u sBomtonmoHHoOR
ONITUMM3ALINH JIJIsl pEIICHUs IPUKIIAHOM 3a/1a4M Ha OCHOBE (ailyIoBBIX JaHHBIX.

3aoauu:



1. BoIOpaTh npuKIagHYIO 3a/1a4y, JOMYyCKAIOIIyl0 00pab0TKy BXOJHBIX TaHHBIX B BUJIE
daitnoB (M300paXkeHUs,, BUICO, BPEMEHHBIE PAIbI, ayIuoO, CTPYKTYpHpPOBaHHbBIE
HaOOpBI JAHHBIX).
Pa3paboTaTh MOIYJIBHYIO apXUTEKTYPY, BKIIOYAIOIIYIO:
Monynb NpenponeccuHra U U3BJI€UEHUs IPU3HAKOB.
Monynbe npunsTus pemieHuit (HeueTkas goruka, ANFIS v rubpun).
Moynb ONTUMHU3ALUY TAPaMETPOB (reHeTudeckuit anroputyM, PSO).
PeanuzoBath CKBO3HOW NpOrpaMMHBIM KOHBeWep, 00pabaThIBAOUINil BXOJHBIE
JTaHHbIE U (OPMUPYIOLINI BHIXOIHBIE PELICHUS B CTPYKTYPUPOBAHHOM BHJIE.
7. TloAroTOBUTH 3aIMCKY, BKIIOYAIOIIYIO apXUTEKTYpPHBIE CXEMBbI, OIMCAHUE MOJIYJIEH,

pe3yJIbTaThl TECTUPOBAHUS.

Onucanue xoaa BoINoJHeHus1 (4 yaca):
1. ®unanbHasg 10pabOTKa U TECTUPOBAHUE MPOTPAMMHON CHCTEMBI

JlopaboTka Koa B COOTBETCTBUHU C BBIOPAHHOMN apXUTEKTYPOH.
[TonroroBka TECTOBBIX HAOOPOB AAHHBIX JUISI IEMOHCTPALHH.
3amycK CKBO3HOTO KOHBEWEepa Ha HECKOJIBKUX CIEHAPHUSIX.
dukcanus pe3ynbTaToB (JIOTH paboThl, BEIXO/IHBIE JaHHBIE, METPUKH KauecTBa).
OdopmieHne NosSCHUTENBHOM 3aUCKU U MPE3eHTAUN

[TosicaurenpHas 3anucka (15-20 crp.) BKItoUaeT:

[TocTanoBKy 3a/1a4u ¥ BEIOOP MPUKIIATHON 00JIACTH.

ApPXHUTEKTYPHYIO CXEMY CUCTEMBI C OITMCAHUEM MOAYJIEH U UX B3aUMOJCHCTBHUS.

Onrcanne WCMONB30BaHHBIX MeToqoB (DSP, HeweTkas sormka, dBONIOIUOHHBIC
AJITOPUTMBI).

Pe3ynbTarhl 3KCIEpUMEHTOB (CKPUHIIOTHI, TpaduKU, TaOIUIIBI).

JIMCTUHTY KITIOUEBBIX ()parMEeHTOB KOJA.

AN

Sk wb

IIponenypa oueHuBanus

OreHka BBIMOJIHEHHON pabOThI MPOBOJUTCS 110 KPUTEPUSIM:

1. Hanuuue Bceil cymecTBeHHOM nHpOpManmu mo padore

2. TOYHOCTB ¥ MOJHOTA MTPEAOCTABIIAEMBIX CBEICHUMN

3. HenpoTuBOpeunBOCTh NPUBOAUMON HHPOPMALIUU

4. IIpaBUIbHOCTH MHTEPIPETALIMI U BHIBOAOB, KOTOPBIE CAENAHBI [0 pe3yJIbTaTaM paboThbl
5. Ctenenp 10CTHXKEHUS 00yUarOMIUHCIOM OCTaBICHHOHN 1IeTTH

6. O60CHOBaHHOCTH MPUMEHSEMOTO PEIICHHUS

7. I'paMOTHOCTB (copeprkaTesibHast) UCIOIb3YEMBIX (POPMYIHPOBOK

Kpurepun onenkmn:

Kputepun orieHKH 3a OTYETHI MO MIPAKTHYECKUM paboTtam 1-6:

. PaboTa BEIIOJHEHA B IIOJHOM OO0OBEME C COOMIOJEHHEM HEOOXOIUMOMU
MOCTIE0OBATEILHOCTH JCHCTBHI;, aKKypaTHO, YETKO W 0e3 OMMOOK BBIMOJTHUI OTYET, BBIBOJ
WCUEPIBIBAIOIIMNA M JOKa3zaTedbHbIM. [Ipu 3ammrTe oT4eTa OTBETHJI HAa BCE BOMNPOCHI MO TEME;
XOPOIIIO0 OPUEHTUPYETCSI B MaTepuale, yMeeT ONpeAeIuTh B3aUMOCBSI3h (JaKTOPOB U UX BIUSHUE HA
KOHEUHYIO I1€J1h, YMEET TpaUiIecKu 0TOOPa3uTh BaKHEWINE (HYHKIIMOHATBHBIE 3aBUCUMOCTH — S5
0a1noB

. PaboTa BEIIOJHEHA B IIOJHOM OO0OBEME C COOMIOJEHHEM HEOOXOIUMOMU
MOCTIEAOBATEHbHOCTH  JIEHCTBUH; oOOywaromuiics ©0e3 OmHMOOK BBIMOTHUI OTYET, BBIBOJ
ucuepnpiBaronuii. [Ipu 3ammre oTdera Xopomo pa3OupaeTcss B Marepuajne, HO HE YBEPEH W
HEMOJHO OTBEYaeT Ha BOMPOCHL.. CHOCOOHOCTh K OOOOIICHHIO MPUYUHHO-CIIEICTBEHHBIX CBSI3Ei
BaXHEHIINX (aKTOPOB BhIpaXKEHA HEAOCTATOUHO — 3-4 Oasia;

. PaboTa BBINIOJIHEHA HE ITOIHOCTBIO, HO OOBEM BBINOJHEHHOM YacTH TaKOB, YTO
MO3BOJISIET TIOJYYHUTh MPABWIbHBIE PE3yJbTaThl M BBIBOJBI;, BBIMOJIHEH C HECYIIECTBEHHBIMU



3aMeuyaHUsMH. BriBoJ o paboTe He pacKpbIBaeT CyTH paboThl. BriajgeHne MOHATHITHBIM anmapaToM
TEMBI HETOCTATOYHEI — 2 0aa;

. OOyyaromuiics BBIIOIHUI pa0OTy HE MOJHOCTHIO WM 0ObEM BBITTOJIHEHHOW YacTH
paboOTBI HE TO3BOJIAET CJENNaTh TMPABUILHBIX BBIBOJIOB. B OTBeTax Ha BOMPOCHI €CTh TpyObIe
omunOKku. HeT 3HaHUS NMPUHIMITUATBHBIX TEOPETUYECKUX MONOKESHHUM TeMbl —1 Oa

Kputepuu omieHKH 3a OTYETHI MO IPaKTHYECKUM paboTtam 7-12:

. Pabora BbIMOJHEHA B MOJIHOM O00beMe C COONIOJEHHEM HEOOXOIUMOM
MOCNIE0OBATEIHLHOCTH JCHCTBHI;, aKKypaTHO, YETKO U 0e3 OMMOOK BBIMOJTHHUI OTYET, BBIBOJ
WCUEPIBIBAIOIIMNA M JOKa3zaTedbHbIM. [Ipu 3ammrTe oT4eTa OTBETHJI HA BCE BOMPOCHI MO TEME;
XOPOIIIO0 OPUEHTUPYETCSl B MaTepuale, yMeeT ONpeAeIuTh B3aUMOCBSI3bh (JaKTOPOB U UX BIUSHUE HA
KOHEUHYIO I1eJ1b, YMEET TpauuecKku 0TOOpa3uTh BaXHEHINE (yHKIIMOHATBHBIC 3aBUCUMOCTH — 10
0anIoB

. Pabora BbIMOJHEHA B MOJIHOM 00beMe ¢ COONIOJEHHMEM HEOOXOIUMOM
MOCTIEAOBATENHbHOCTH  JIEHCTBUH; oOOywarommiics ©0e3 OmMOOK BBIMOJTHUI OTYET, BBIBOJ
ucuepnpiBaronuii. [Ipu 3ammre oTdera Xopomo pazOupaeTcss B Marepuaie, HO HE YBEPEH W
HEMOJHO OTBEYaeT Ha BOMPOCHL.. CHOCOOHOCTh K OOOOIICHHIO MPUYUHHO-CIIEICTBEHHBIX CBSI3Ei
BaXHEHIINX (aKTOPOB BhIpaXKEHA HEAOCTATOYHO — 7-9 6aios;

. PaboTa BbINIOJIHEHA HE ITOJIHOCTBIO, HO OOBEM BBINOJIHEHHOM YacTH TaKOB, 4YTO
MO3BOJISIET TIOJYYHTh MPABWIbHBIE PE3yJbTaThl M BBIBOJBI;, BBIMOJIHEH C HECYIIECTBEHHBIMU
3aMeuyaHUsAMH. BriBoJ o paboTe He pacKpbIBaeT CyTH paboThl. BrageHne MOHATHITHBIM anmapaToM
TEMBI HETOCTATOYHEI 4-6 0aJLIOB;

. OOyyaromuiics BBIIOIHUI pabOTy HE MOJHOCTHIO WM 0ObEM BBITTOJIHEHHOW YacTH
paboTHl HE TO3BOJSIET CleNaTh MPABHIBHBIX BBIBOJOB. B OTBeTax Ha BOMPOCH €CTh TPyOBIC
omun6OKu. HeT 3HaHUS NMPUHIMITHATBHBIX TEOPETUUECKUX MOTOKEHHUH TeMbI 1-3 Oarna.

7.3. OneHo4Hble cpeacTBa IS NMPOMEKYTOYHOH ATTECTAMM IO WTOraM OCBOCHMS
AUCHMILIMHBI

7.3.1. Bonpochl K NPOMEKYTOYHOM aTTecTalluu

80. B kakux 3aga4ax yaiie Bcero npumeHsercs anroputm Cyreso?
1. Knaccudukanus TekcToB
2. **3amauM ynpaBieHUs U IPOTHO3UPOBAHUS, e TPEOyeTCs aHAIUTHIECKasi 3aBUCUMOCTh**
3. OO6paboTKa eCTeCTBEHHOTO SI3bIKA
4. KowmmproTepHas rpaduka

81. UTo Takoe arpernpoBaHue B CHCTEME HEUETKOIO BbIBOJA?
1. TIpeobpazoBaHue BXO/J0B B HEUETKHE MHOXKECTBA
2. **OO0ObenuHeHUe BBIXOJI0OB BCEX aKTUBHUPOBAHHBIX MPaBIIT™*
3. BrluncieHne CTENEHN HCTUHHOCTHU YCIIOBUM
4. BpiOop HamIy4IlIero mpaBuia

82. Kak BbluMcrsieTcsi CTENEHb MCTUHHOCTU YCIIOBUSI MpaBWJIa MPH HCIOJNB30BAHUM ONEpALUU
AND?

1. Kak cymma creneHei NpUHAIIEKHOCTH

2. **Kak MUHUMYM (t-HOpMa min) UM pou3BeaeHue™*

3. Kak makcumym

4. Kak cpennee apudmernyeckoe



83.

84.

85.

86.

87.

88.

89.

90.

91.

Uro Takoe UMIUIMKAIMS B HEUETKOM BBIBOIE?
1. Tlpomecc oOyueHus mpaBui

2. **Onepaum{, omnpeaciiromad CTCIiCHb HCTUHHOCTHU 3aKJIIOYCHUA Ha OCHOBC CTCICHHU

UCTUHHOCTH YCIOBHS **
3. Meroa nedaszudpukanuu
4. Cnocob KoaupOBaHUS BXOJOB

Kakas 6ubnuotexa Python ucnonssyercs 1 peanuszanyy HEYETKUX CUCTEM?
1. TensorFlow

2. PyTorch

3. **scikit-fuzzy**

4. NLTK

UYrto Takoe akKyMyJIALHs B HEUETKOM BBIBOJIE?

1. TIpeobpazoBaHue BXOJHBIX 3HAUCHUI

2. **OO0benuHeHNE BBIXOJIOB OT/ICTBHBIX MTPABUJI B OJTHO HEYETKOE MHOKECTBO™ *
3. OueHka KauyecTBa IPaBUII

4. OnrrMuszanus napameTpoB

YTto Takoe HEeHPO-HEUYEeTKAsI CETh?

1. Heiiponnas cetb 6e3 00yueHus

2. **T'ubpumHas apXUTEKTypa, 00bEeIUHSAIONIAsT HEYETKYO JIOTHKY U HEHPOHHBIE CeTH**
3. UYwucro HeueTkas cuctema

4. Yucro HelpoceTeBasi cUCTEMa

Kak pacumdpossiBaercs abopeBuatypa ANFIS?
1. Artificial Neural Fuzzy Inference System

2. **Adaptive Neuro-Fuzzy Inference System™**
3. Advanced Neural Fuzzy Integration System

4. Automated Neuro-Fuzzy Identification System

Kakue nmapametpsl HacTpauBatoTcst B ANFIS B npouecce oOyuenus?

1. Tombko Beca MpaBuI

2. ToJBKO apXUTEKTypa CETH

3. **[lapameTps! GyHKIMI TPUHAAICIKHOCTH U KOAPPHUIIMEHTHI 3aKIF0UeHUI**
4. CkopocTb 00yueHus

Kakoii meton ucnomns3yercs st ooydenust ANFIS?
1. Tonbko reHeTHYECKNE AITOPUTMBI

2. **T'uOpumHblii MeTOA: OOpaTHOE pacmpoCTpaHEHHWE OIMMMOKKM W METOJl HaWUMEHBIIHNX

KBaJpaToB™*
3. TonbkO METOJI HAMMEHBIIINX KBAJIPATOB
4. CroxacTH4eCKUi IpaIuEHTHBIN CIyCK

Kakoe nmpenMy11ecTBO 1aeT HEUPO-HEUETKAs CETh MEPE KJIACCUUECKONW HEMPOHHON CEThIO?
1. Bonee BrIcOKasi CKOPOCTh O0yUEHUS

2. **HHTepnpeTupyeMocCTb MOJYyYSCHHON MOIENN B BUAE HEUETKUX MpaBUiI™**
3. MeHnpliee KOIMYECTBO TapaMeETPOB

4. OTcyTcTBUE HEOOXOAMMOCTH B IAaHHBIX

Ckonbko cnoeB B TunoBoil apxutexkrype ANFIS?
1. 3



92.

93.

94.

95.

96.

97.

98.

99.

Yro npoucxoaut Ha nepom cioe ANFIS?

1. Bpluncienne BbIX010B MIPaBUI

2. **@a3z3udukanus BXOJHBIX MEPEMEHHBIX **
3. Hopmanuzanus cteneHei HCTUHHOCTH

4. BrelunciaeHue IMHERHON KOMOMHAIINT

UTo Takoe MHTEPIPETUPYEMOCTh HEUPO-HEUETKON MOETH?

1. BO03MOXXHOCTE CXKaTUSI MOJEIIH

2. **B03MOXHOCTh H3BJICUCHUS M TOHMMAHUA HEYETKHX TPaBUJ, HA KOTOPHIX OCHOBaHA
Mozenp**

3. BbIcokas TOYHOCTb MpEACKa3aHUI

4. beicTpas padborta Ha GPU

B kakux obnacTsx HEHpO-HEYETKHE CETH HAXO AT IPUMEHEHHEe?
1. Tonbko B KOMIIBIOTEPHOM 3pEHUU

2. **MenuuuHa, UHTEX, YIIPABICHUE CIOKHBIMU CHCTEeMaMu™*
3. Tonbko B 00paboTKe TEKCTa

4. ToJIBKO B UTPOBBIX MPHIIOKEHUSAX

Yro takoe rudpunnoe ooyuenue B ANFIS?

1. Hcnonp3oBaHME JBYX Pa3IMUHBIX 1aTaCETOB

2. **Kombunauus npsimoro npoxoaa (MHK) u oGpatHoro npoxoaa (rpagueHTHBIN cryck)™**
3. OO6yuenue vHa CPU u GPU onHOBpeMEeHHO

4. Hcnonb30BaHUE IBYX MOJIEICH /7151 aHCaMOJIst

Uro Takoe MHTEIJIEKTyallbHasl CUCTeMa MoaiepKku npuHsaTHs perenuid (CIIIIP)?

1. Cucrema, aBTOMaTHUECKH IPUHUMAIOIIAS BCE PEIICHUS

2. **lluTepakTuBHas  cuUcTeMa, I[OMOrarouas JUIy, [PUHUMAIOIIEMY  pEelIeHMUS,
aHAJM3UPOBATh ANbTEPHATHBHI**

3. ba3a maHHBIX C IpaBWIAMH

4. DxcnepTHas cucteMa 0e3 B3auMOIeHCTBHSA

YTto Takoe MHOTOKPUTEPUAIIbHBII aHAIN3 PEIIEHUI?

1. Ananu3s pemeHuii ¢ OTHUM KPUTEPUEM

2. **QOueHka aJbTepHATHUB MO HECKOJIBKUM NPOTUBOPEUNBBIM KPUTEPHAM ™ *
3. Metoa MamuHHOTO O0YyYEeHUS

4. Crnoco0 BU3yanu3aluu JaHHBIX

Kakas u3 3a71a4 MOKET peraThesi C MOMOIIBI0O MHOTOKPUTEPHAILHOTO aHaIu3a?
1. Pacno3naBanue n3o0paxeHuit

2. **Bp16op nmocraBiuka o00opyoBaHus**

3. Cunres peun

4. Tenepauus Tekcta

Kakyto ponb urpaet Heuetkas jioruka B CIIITP?

1. 3amensier 0a3nl JaHHBIX

2. **[lo3BonsieT pabOTaTh C HEUETKUMH MPEANOYTCHUSIMHU U HEOIIPEICIIEHHBIMU OLICHKaMH ™ *
3. YckopsieT BBIYUCIECHUS



4. OOecneunBaeT 0€30IIACHOCTD

100. Yro Takoe meTos aHanu3a uepapxuit (AHP)?

HelipoceTeBoit meTox

**MeToq MHOTOKPUTEPHUAILHOTO TPHUHITHS PEIICHUH, OCHOBaHHBIM Ha TMapHBIX
CpaBHEHUSAX **

1.

3. TeHeTmueckuii anropuT™M
4. Meton KnacTepusanuu
Cemectp 6
Ne /o Bormnpocsl k 3k3amMeny

[Tonstue Software 1.0 u Software 2.0. CpaBHUTEIbHAS XapaKTEPUCTUKA, IPUMEPHI,
MOCAEACTBUS il MHxkeHepun MU -cuctem.

YTo Takoe YaCTOTHBIN aHAJIN3 B KOHTEKCTE MMpCpoucCcCuHra CHTHAJIOB?

Urto Takoe KOHBeWEep B KOMIbIOTEPHOM 3PEHUHU U KaKW€ OCHOBHBIE 3Tallbl OH BKJIIOYAET?

Yro takoe Sensor Fusion u moueMy oHO Ba)XKHO B COBPEMEHHBIX CHCTEMaX BOCIIPUATHS,
HaIpUMep, B ABTOHOMHBIX TPAHCIIOPTHBIX CPEICTBAX?

Uro Takoe JETeKIUS U TPEKUHT 00bEKTOB B KOHTEKCTE KOHBEHepa KOMIIBIOTEPHOTO
3peHus?

Kak GuibTpsl MO3BOJISIOT YIYYIINTh KAYECTBO JAHHBIX U KAKHE 33/1a4 PEHIatoT?

ApXHUTEKTypa HHTEJUICKTyaibHOTO areHTa. KommonenTsl Perception-Reasoning-Action,
MX Ha3HAYEHUE U B3AUMOJCHCTBHE.

[Ipo6nema xpynkoctu (fragility) cuctem M. [IpuunHbl BOSHUKHOBEHUS, POJIb
MIPETPOIICCCHHTA B €€ CHUKCHHH

Hudposas o6paboTka curnanos kak pponteny M. 3agaun DSP B koHTeKCTE
MOJITOTOBKH JAHHBIX JUUIsl MOJIEJIe MAIIMHHOTO O0YYEeHHUS

[a—

) brictpoe npeobpazoBanue Oypoe (FFT). [Ipuaumn paboTsl, BEIYUCIUTEIHHBIC
MIPEUMYIICCTBA, TPUMECHECHUE TSI U3BJICUCHHSI PU3HAKOB.

[u—

| ®unbTp batrepBopra. XapakTepuCTHKH, TOCTOMHCTBA M HEIOCTATKU, IPUMEHEHUE B
HPETPOIIECCHHTE

[a—

2 OunpTp YebbimeBa. XapakTepuCTUKH, OTIINYKE 0T ¢puiibTpa barTepBopTa, o0mactu

IIPUMCHCHUA

—_

3. Accoumanus aetekiuii B Tpekunre. [IpodiieMa comocTaBieHus 00bEKTOB MEXTY

KaJIpaMy, METO/Ibl PelIeHHsI (BEHTepCKHi aropuTM™, Intersection over Union).

—_
'Y

t Lludposas punsrpanms curnanos. Knaccudukanus GuibTpoB (HUKHHUX, BEPXHUX
9aCTOT, OJIOCOBBIE), HA3HAYCHHUE

—_

> BpeMeHHO M 4aCTOTHBIN JOMeHBI curHaNOB. [Ipeobpa3oBanne Mex 1y TOMEHAMHU,
npuMeHeHue B cucremax M1

—_

h.. MenuanHas guibtpanus. [IpuHiun padoTel, IpeuMyIIecTBa Uil yAaICHUs
UMITYJIBCHBIX IOMEX

—_—

/. I3BNe4YeHNE MPU3HAKOB U3 BPEMEHHBIX PAJIOB U 3BYyKa. [[pumeps! npusHakoB
(criekTpanbHast SHTPOIHS, JOMUHUPYIOIIAs YaCTOTa, SHEPTHsl B MOJI0CAX

—_—

8. Cnektporpamma. [loctpoenne, nuHTEpIpeTalys, npuMeHeHne B cucremax M.

—_

) Konseiiep komnbrotepHoro 3penus (CV Pipeline). Dtamsl: 3axBar kajpa,
reoOMeTpUYecKUe MpeoOpa3oBaHus, AETEKIHs, CEMAaHTUYECKUI aHAJIH3

) 'eomerpuyeckue mpeodpazoBanus nzoodpaxennid. Tumnsl (appuHHBIC, TEPCIEKTUBHEIE),
KaJTnOpOBKa KaMephl, KOPPEKIUS HCKaKESHUH

| . Onrrraeckuit motok (Optical Flow). [TpuHIume! BIYHCICHNS, TIPUMEHEHUE B TPEKHHTE

0e3 JeTeKTOopA.




2]

D AropuT™MBl TpeKHHIa 00bekTOB. @unbTp KasMana: MaTemMaTnyeckas HOCTaHOBKA,
sTansl (MpeacKazaHue, KOppeKLus), IPUMEHEHHE.

3 Kanmubporka kamepsl. [lapaMeTpsl KaMepbl, MAaTpUIa HCKAKCHUN, METO bl KATMOPOBKHU

24

t Metpuku orieHku kayectBa Tpekunra. MOTA (Multiple Object Tracking Accuracy),
IDF1, Precision, Recall

2

» KommekcupoBanue ceHCopHbIX TaHHbIX (Sensor Fusion). Onpenenenue, ypoBHI
clUsHUS (HU3KOYPOBHEBOE, CPEIHEYPOBHEBOE, BHICOKOYPOBHEBOE

2

h baiiecoBckuit moaxo/1 K 00beJMHEHUIO cCeHCOpHOU nHpopmanuu. Teopema baiieca,
npuMmeHenue B GpuibTpe Kanmana

2

] Apxutektypsl Edge Al. Onpenenenue, mpenMyIiecTBa U OrpaHHYEHUs] 00pabOTKU
CUTHAJIOB «HA OOPTY

8 HTEerpanus nanHelx kamepsl, dugapa u IMU. CpaBHeHHE XapaKTEpUCTHK JATYUKOB,
KOMILJIEMEHTAPHOCTh UH(POPMALIUU

2

D) IMU (Inertial Measurement Unit). [Tpuniun paboTsl, n3MepsieMble BETMYHNHBI
(ycKopeHue, YIioBasi CKOPOCTh), IPUMEHEHUE B HABUTALIUH

3

) OunbTp Kanmana nns causinus qanubix. [loctaHOBKa 3a1aun, MaTPHIIBI COCTOSIHUS 1
HalOo1eHus, mpuMep 1utst kamepsl u IMU

3

| BpemenHast cMHXpOHU3aLus JaHHBIX B 3a/1a4ax ciausiHus. [Ipobiema acHHXpOHHOCTH,
METObl UHTEPIOJIALIMU

? Metpuku kadectBa punpTparuu curaanoB. SNR (Signal-to-Noise Ratio), MSE (Mean

Squared Error), RMSE

B Ilpenpoueccunr ayanonanusix st cuctem UN. [llymononasnenue, Hopmanuzanus,

BoIsiesienne MFCC-nipu3HakoB

34

4 Posib cricTeMHOM HHKeHepuu B npoekTupoBanuu MU-cucrem. Muterpanusa DSP, CV,
CEHCOPHOM MOJICUCTEMbI B €JIMHBIN IPOJIYKT

3

» CpaBHEHUE MOAX0A0B K TpeKuHTy. Tpekunr ¢ gerektopoM (tracking-by-detection) vs
TpeKuHT 0e3 aerekropa (optical flow

b Monynb 2. Hedetkas noruka u Msrkue Beraucienus (30 BompocoB)
Hederkue maOecTBa. OnpeneneHne, GyHKINN MPUHAIICKHOCTH, OTIHYUS OT YETKHX
MHOYKECTB.

| OYHKIMH PUHAIIC)KHOCTH. TUIIBI (TPEyTOJIbHBIC, TPAICIIUEBHUIHBIC, TAYCCOBBI,
CUTMOUANIbHBIE), BBIOOP (hOPMBI

8.0nepanuy HajJ HEYETKUMU MHOKecTBaMH. [lepeceuenue (t-HOpMbI), 0ObeTMHEHUE (S-
HOpMBI), fonosHeHue. [Ipumepsl

3

) JIunrsructudeckue nepemeHuble. CTpykTypa (UMsl, TEpM-MHOXKECTBO, YHUBEPCYM),
MIPUMEPHI U3 MPAKTUUECKUX 3a7a4

) MoaudukaTopsl B HEUETKOM JIoTHKE. «O4YeHb)» (KOHIICHTPAIIHS ), «CJIETKa
(pacTsKeHHe), UX MaTeMaTH4decKas peaanu3alus

4

| Anroput™m HeueTkoro BeiBoga Mampanu. [lonHoe onucanue 3tanos: da3zuduxanys,
arperupoBaHue, MMIUIHKAIM, aKKyMyJsinus, nedas3uduxanms

4]

Z.(Da331/I(I)I/IKaHI/I$I. HaSHa‘-ICHI/Ie, Hp606paSOBaHI/IC YCTKHX BXOJ0B B CTCIICHHU
MMPUHAJIC)KHOCTHU

4]

3 Jledhazsuduxanus. Metoipl (LEHTp TSKECTH, EPBBII MAKCUMYM, MOCIIEIHUN
MaKCHUMYM, CPEAHUIA MAaKCUMYyM ), CPaBHEHHE

44

t Meton nientpa Tsokectu (Centroid). @opmyna, npuMeHeHHe B cuctemMe Mamianu,
JIOCTOMHCTBA U HEAOCTaTKU

4

> Anroput™m HeueTkoro BeiBoja CyreHo. CTpykTypa, oTiInuue oT Mam1aHu, CUCTEMBI
HYJIEBOTI'O Y NIEPBOT0 MOPSIIKA

4

b CpaBHenue cucteM Mamaanu u Cyrero. O01acTH IPUMEHEHHSI, BBIYUCIUTCIIbHAS




3¢ (HEeKTHBHOCTh, HHTEPIPETUPYEMOCTD

47 baza nevetkux npasmi. Ctpykrypa npaBui «ECJIU-TOy», TpeboBanms
HEMPOTHUBOPEUYMUBOCTHU U TOJHOTHI

48 IToBepxHoCTh OTKIHKA (response surface). [loctpoenue, uHTepnperanus,
WCIIOJIH30BAaHUE ISl aHAJIM3a HEYETKON CUCTEMBI

49 Helipo-neuetkue cetu. OnpeaeneHue, apXuTekTypa, IpeuMyliecTBa THOPUAHOTO
oJX0/a

50.ANFIS (Adaptive Neuro-Fuzzy Inference System). Ctpykrypa (5 cioeB), GyHKIMH
CIIOEB

51.O6yuenue ANFIS. I'ubpuanbrii MeToa: MpsSMO MPOX0.1 (METOA HAUMEHBIIINX
KBaJIpaTOB) ¥ 00paTHBIN NMPOX0J1 (TpaIueHTHBINA CIYCK).

52 ITpuniun paboThl HEYETKOTO KOHTpOJIIepa sl MapKOBKH aBTOMOOMIIs. BxoHbIe
IIEPEMEHHBIE, TPABUJIA, IOBEPXHOCTh OTKIIMKA

5B Ipuniun paboTsl HEYETKOTO KOHTPOJIIEpA JIJIsl KIIMMAaT-KOHTpoJisi. BxoaHbie
nepeMeHHble, PyHKIMU TPUHAJUICKHOCTH, 06a3a MpaBuil

54 CpaBHenue HeueTkoro u yetkoro (PID) ynpasnenus. [IpeumyiecTBa 1 HEJOCTaTKU

55 IlpumeHeHne HEYeTKUX KOHTPOJUIEPOB B 3a7a4ax yrnpasieHus. [IpuMepsr: Kiaumat-
KOHTPOJIb, TAPKOBKA aBTOMOOMJIS

56 MHTerpanus HEYETKOM JIOTUKH B KJIIACCUYECKUE IPOrpaMMHbIE CUCTEMBI. [IaTTepHbl
uHTerpanuu, oudauoreku (scikit-fuzzy

57 Ananu3 4yBCTBUTEIBHOCTH B MHOTOKPUTEpUANIbLHOM aHanu3e. HazHaueHue, MeToabl
MIPOBEICHMUSI.

58 MHorokpuTepuanbHbli aHanu3 pemeHuil. [loctaHoBka 3a1auu, KpUTEPUH,
JIBTEPHATUBBI, IPOOJIeMa IPOTUBOPEUNBOCTH

59 Heuetkuit meton ananu3za uepapxuii (Fuzzy AHP). Orarbl, napHble cpaBHEHUS C
HEYETKUMH OLICHKaMHU, BBIYMCICHUE BECOB.

60 Heuertkas noruka B 3aga4dax (puHaHCcOBOTO aHanmu3a. [Ipumeps! HCIONb30BaHUS IS
OLIGHKU KPEIUTHBIX PUCKOB

61 HeueTkas norvka B MEAUIIMHCKON AuarHocTuke. [I[puMeHeHne 1 MHTEPIPETUPYEMBIX
pELIEHU.

62 ITocTpoenne GyHKIMI MPUHAICKHOCTA HA OCHOBE SKCIIEPTHBIX 3HaHWA. MeToabl
OIpoca HKCIEPTOB, HACTPOIKA

63 Moayns 3. DBomoIOHHAs onTUMU3anus U 6roHuka (30 BompocoB)
I'enetnueckue anroputmsl (I'A). bruonoruyeckast Metagopa, OCHOBHBIE STallbl

64 OrieHka KauecTBa HEYETKOW MoJiesin. MeTpUKH, BaJIUIaliusi, CpaBHEHHUE C
aHLTepHaTI/IBHBIMI/I nmoaxoaamMu

65 Komupoanue pemienuii B ['A. XpoMoCOMBI, T€HBI, TUIIBI KOJUPOBaHUs (OMHApHOE,
BELIECTBEHHOE, CHMBOJIbHOE

66.Onepatop cenexkuuu B ['A. MeTopl: ponopliMoHansHas (pylieTka), TypHUpHas,
paHrosas, JIuTapHas

67 Teopema cxem Xomnanaa. CyTh, 3HaUEHUE 7151 TOHUMaHUs paboTel ['A

68 Ilpodnema npexneBpemenHon cxogumoctu I'A. Ilpuuunbl, MeTO b1 GOPHOBI (ITUTHU3M,
aJlalITUBHAsI MyTallHs

69 IlomynauroHHble METObI onTUMU3aMK. O01Ias XapakTepuCcTHKa, OTIINYHE OT
I'PaJIUEHTHBIX METOJI0B

70 Meton post uactunl (PSO). buonornyeckast metadopa, CTpyKTypa airopuT™Ma

71 IMapametpsl PSO. MHepuust, KOTHUTUBHBIN BEC, COLMAIBHBIN BEC, UX BIUSHUE HA
MOBEJICHUE POsi

72 O6HOBJIEHNE CKOPOCTH U TOJ0keHus yacTHIbl B PSO. Marematnueckue GopMyIisl,
MHTEPIIpETaIys

78 JlokanbHbIi 1 TobanpHb tyanwii B PSO. pbest u gbest, ux posib B HaBUTAIUH POsI




74 CpaBaenric PSO u I'A. [IpeumyriecTBa, HEIOCTATKH, 00JIACTH TPUMEHCHHUS

75 MypaBbunbie anroputMbl (ACO). buonorudeckas meradopa, npuMEHEHHE B 3a1a4ax
ONTUMHU3AIUHU TpadoB

76 depomonnas kommyHukanus B ACO. Mexanusm ooOMeHa nH(popmaiueii, ucnapeHue
dhepoMoHa

77 Ilpumenenue poeBbIX METOIOB B PACIPENEIECHHBIX IPOTPAMMHBIX CUCTEMAX.
balancupoBKa Harpy3ku, MapupyTHU3aus

78 Neural Architecture Search (NAS). [TocranoBka 3agaun, TPUMEHEHHE YBOTIOLIMOHHBIX
QJITOPUTMOB JUJISl IIOUCKA APXUTEKTYP

79.AutoML (Automatic Machine Learning). KoMmoHeHTbI, poJib SBOJIIOIMOHHBIX METOIOB
B IMOJ00PE TUIIEpIIApaMETPOB

80 I'eneTnueckoe nmporpaMMupoBanie. OOBEKTHI IBOIIOHH, IPEACTABICHUE IPOTPAMM B
BUJI€ CHHTAKCHYECKHUX JIEPEBHEB

8] OnepaTopsl B TeHETUYECKOM ITPOrpaMMUpoBaHuU. KpoccuHroBep U MyTanus 1is
JIepeBbEB

82 CumBonbHas perpeccus. [loctanoBka 3a1aun, MPUMEHEHHUE TEHETUYECKOTO
IPOrPaMMHPOBAHUS

8B.2BouTIOLIMOHHBIE AITOPUTMBI AJ1s1 HacTpoiiku PID-perymnstopos. [Ipeumyiectsa nepen
KJIACCHYECKHMHU METOJaMHU

84.DBOJIIOLIMOHHBIE AIITOPUTMBI JJI1 HACTPONKU HEUETKUX KOHTPOJUIepoB. ONTUMHU3ALINS
(GYHKUMH NPUHAISKHOCTH U BECOB MTPABUII

85 CpaBHEHHE YBOTIONUOHHBIX U TPAIMEHTHBIX METOJIOB onTuMu3anuu. Oomactu
MIPUMEHUMOCTH, TPEOOBaHUS K (PYHKITUH.

86.AanTUBHBIE TEHETUYECKUE aIroOpuTMbl. MI3MeHeHre mapaMeTpoB B MPOIECCe
3BOJOIUHN

87 MHOroKpuTEepHaabHast ONTHMHU3AIKS C UCIIOIb30BAHUEM BOJIOIHOHHBIX aITOPUTMOB.
ITonstue ITapeTo-pponTa

88.OBomonnonnsle ctpateruu (Evolution Strategies). OTauune oT reHETUYECKUX
QITOPUTMOB

89 ludbdepennumanpuas sBomonus. [lpuHuun paboTel, OTIHYHE OT Kiaccuueckoro I'A

90.O1eHka cX0IMMOCTH 3BOJIIOLIMOHHBIX aJITOPUTMOB. ['paduku cX0aUMOCTH, METPUKU
pa3zHooOpasus.

91 Mynetuarentasie cuctemsl (MAC). Onpenenenue, CBOMCTBA areHTOB (AaBTOHOMHOCTb,
COLIMAJIbHOCTb, PEAKTUBHOCTb, IPOAKTUBHOCTB)

92 Knaccuduxkarnus areHToB. PeakTHBHBIC 1 KOTHUTHBHBIE ar€HTHI, CDABHEHUE

93 Apxurektypa BDI (Belief-Desire-Intention). KoMnoHeHTBI, UX B3aUMOJICHCTBUE,
IPUMEPBI

94 Ilpotokonsl koMMyHuKanuu areHToB. ACL (Agent Communication Language), FIPA-
COBMECTHMBbIE TPOTOKOJIBI.

95 Contract Net Protocol. DTambl (aHOHC 3a1a49H, MOa9a MPEI0KCHIN, HAa3HAUCHHE,
BBIIIOJTHEHHE ), TIPUMEHEHUE

96 KomnextusHoe pemienue 3a1a4d B MAC. Koonepariiusi, KoopiuHaIusi, KOHKYPEHIIHS

97 Pa3pemienue KOH(GIUKTOB B MyJIbTHAr€HTHBIX CHCcTeMaX. MeTo/ bl (ayKIIMOHBI,
MIepPEroBOPHI, HEPAPXHUS)

98 HeitpocumBonbsHbili MW, Onpenenenue, MOTUBAIUS O0BEIUHEHUS! CTATUCTUIECKOTO U
JIOTUYECKOT0 MOIX0I0B

99 Hanexxnoctsb cucrem ¢ U-komnonentamu. MeTpuku HaJIeKHOCTH, MTOIXOIbI K
00ecCIIeYeHHIO

—_

DBepudukanus cuctem ¢ U-komnoneHTaMu. MeTobl TECTUPOBAHUS, OTIIUIHE OT
TpaauuronHoro [10

—_

) TaTepnipeTpyeMblii HICKyCcCTBEHHBIN HHTEIUIEKT (XAl). 3naunmocts, metonbl (LIME,




SHAP)

—_—

DEmbodied Al (oBemectBieHHsid M), Onpenenenne, mpuMepsl, OTIIMYNAE OT YUCTO
MIPOrPaMMHBIX CUCTEM

—

DXorautuBHble apxutekTyphl. [Ipumepsl (ACT-R, SOAR), nenu co3nanus

—_

DA pennpl pazButus cucreM MW, Ha mytu k AGI, cuctemHble orpaHUYeHUs] COBPEMEHHBIX
apXUTEKTYp

—_

DIIpobnembr macmrabupoBanus UM-cucrem. BeraucinuTenbHbie 3aTpaThl,
SHEPronoTpedeHue, 3aAePKKU

—_—

D@T1ryeckue acnekTsl npuMenenus cucrem MU. I1pobnemsl npo3payHocTy,
OTBETCTBEHHOCTH, cMetieHus (bias).

—_—

)ApXUTEKTYypHBIE MOAX0AbI K HHTErpauuu M1-komMnoneHToB. MUKpocepBUCHAs
apxurekrypa, MLOps.

—_—

D8ammTa oT cocTs3aTenbHbIX aTak. Adversarial training, defensive distillation, BxomHas
bunbTparys.

—

DQIeToapl reHepanuu coctsazarenbHbX npumepoB. FGSM (Fast Gradient Sign Method),
PGD (Projected Gradient Descent).

—_—

| @CocTszaTenbuble aTaku Ha cuctembl W, Onpenenenue, knaccudukamus (6enbie
SIIIIUKH, YEPHBIE SITIIUKH).

[a—

| TlarTepn pe3epBupoBanus B UM-cuctemax. Buasl pesepBupoBanus (amnmnapatHoe,
[IPOrPaMMHOE, MOJIEJILHOE).

[u—

| Z]aTTepHbl poekTrpoBaHus HanexkHbIX M -cuctem. HaGmonarens-MenonHurens
(Monitor-Actuator): CTpyKTypa, Ha3HaYeHHE.

[a—

| Prolog kak s3bIK TOTHYECKOTro mporpaMMupoBanus. DakTel, IpaBwiia, 3apOChl,
HCTOJIb30BAHNE B HEUPOCHMBOJIbHON MHTETPAIIUH.

—_

| 4lornueckuii BeiBoA (Logical Inference). Tumsl (nexyKiust, MHIYKIHS, a0TyKIH),
IPUMEHEHHE B HEHPOCHMBOJIBHBIX CUCTEMAX.

—_

| ¥’ padsr 3nannii (Knowledge Graphs). CtpykTypa, mpuMeHeHHE B HEMPOCUMBOIBHBIX
cucTeMax

—_

| WL (Web Ontology Language). Bo3MOXHOCTH JJTs1 OIMCAHUS CIIOKHBIX OHTOJIOTHH.

[a—

| RDF (Resource Description Framework). CtpykTypa (CyObeKT-npeAuKaT-00beKT),
CepHATH3ALIS

[u—

| ©uronoruu. Onpenenenue, crangaptel OWL u RDF, npumenenue B UN.

—_—

| #IHTErparus OHTONIOTHUIA B CUCTEMbBI KOMIIBIOTEPHOTO 3peHus. [IpumMep: npoBepka
COBMCCTHUMOCTHU OOPOKHBIX 3HAKOB.

—_—

2@paBHUTENBHBIN aHATU3 MOAX0A0B K nMpoekTupoBanuto MN-cucteM. MoHonuTHas
aApXUTEKTypa VS MHKPOCEPBHCHI, on-premise vs cloud, edge vs cloud Al

7.3.2. Kputepun 1 HOPpMbI OLEHKH

dopma
Cemectp MPOBCICHUN KpuTtepun u HOpMBI OLIEHKH
NPOMEKYTOYHOI
arrecTaumu
6 DK3ameH (1o «OTJIMYHO» peiiTuHroBINA Oast 85-100
HAKOIUTEJILHOMY | «XOPOLIO» peiitunroBsli 6amt 70-84
pEUTHUHTY) «YJOBJIETBOPUTEIHHO» pelTHHroBbIN O6ay 55-69
«HEYAOBIETBOPUTENILHO» | peHTHHrOBBIM Oay 0-54




8. YueOHO-MeTOoAMYeCcKOEe M HH(POPMALIMOHHOE 00eceuyeHUe TUCIUIIMHBI

8.1. O6s13aTesbHAsA JIUTEpPATypa

Tun (yueOHuk, yueOHoe

KoauuyecTBo B

Ne nocooue, yueOHo- HAY4YHOI
ABTOpBI, COCTABHTEH 3arsnaBue (3aroJioBoK) I'ox n3nanus
n/n MeTOaHYEeCKOe Mocodue, oudauoTekxe /
NMPAKTUKYM, JIP.) HaumenoBanmne I6C
1. | MoxoB B. A., Ky3nenoBa A. | CuCTeMBbI HICKyCCTBEHHOTO MHTEIUIEKTa: | YueOHOoe mocooue 2021 OBC «Jlanby
B COBpPEMEHHBIE METO/IbI POTPAaMMHOMN
WH)XCHEPUU
2 | Scuuuxuii JI. H. HHTemiexTyanbHble CUCTEMBI Y4eOHuk 2020 OBC «Jlanby
8.2. lonosiHHMTeILHAS JTUTEPaTypa
Tun (yueOHuk, yueOHoe KonnuectBo B
Ne nocooue, y4eOHO- TI'ox HAY4YHOMH
ABTOpBI, COCTABUTEH 3arsiaBue (3arojioBoK)
n/n MeTOANYECKOoe MmMocoone, H3TaHUA onoamoreke /
NMPAKTHKYM, JP.) HaumenoBanmne IbC
1. | Trorames A. A. MHTe/eKTyallbHbIE CUCTEMBI YyeOHOoe mocodue 2020 ObC «Jlanb»
2 l'aBpunoBa T. A., WNrxenepus 3HaHmii. Moaenu u Metoabpl | Y4eOHHUK 2023 9BC «Jla"p»

Kynpssues /l. B.,
Mypowmres /1. 1.




8.3. Ilepeuens nmpogeccMOHAIBHBIX 0a3 JAHHBIX U HH()POPMANUOHHBIX CIPABOYHBIX
cHUCTEeM

1) NHTYUT. HanuoHaibHBIA OTKPBITHIM YHUBEPCUTET [DIEKTPOHHBIM pecypc|. —
Pexxum moctyma: http://www.intuit.ru/. — 3ari. ¢ ’xpaHa.

2) Hayunas snextponnas O6ubnuoreka eLIBRARY.RU [DnextponHslii pecypc]. —
Pexxum moctyma: http://elibrary.ru/defaultx.asp. — 3arn ¢ axpana.

3) OtkpeiToe  oOpa3zoBaHue [DneKkTpoHHBIH  pecypc]. — Pexum  nmocryma:
https://openedu.ru/. — 3arn ¢ skpana.
4) DNeKTpoHHO-0MONMHMOTEeYHass cucTeMa Znanium.com [DIEKTpOHHBIH pecypc]. —

Pexxum moctyma: http://znanium.com/. — 3ar. ¢ skpana.

8.4. [lepeuenb mporpaMMHOro odecrneyeHust

N HaumenoBanmue 11O PeKBHIHTEI A0ToBOpa
n/n (naTa, HOMep, CPOK JIeiicTBHUS)
1 | Windows: noroBop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc NEeNCcTBUS — OECCPOUHO;

KOHTpAakT Ne 1653 ot 14.12.2018, cpok
JeNCcTBUSI — OECCPOUHO

2 Office Standard:

Office Stdandard 2013 Russian OLP NL koHTpakT Ne 690 ot 19.05.2015, cpok
AcademicEdition NEHCTBUS — OECCPOUHO

Office Stdandard 2016 Russian OLP NL noroBop Ne 757 ot 04.07.2018, cpok
AcademicEdition JeicTBUS — 6eCCPOIHO

Office Stdandard 2016 Russian OLP NL KoHTpakT Ne 727 ot 20.07.2016, cpok
AcademicEdition JEHCTBUS — OECCPOYHO

Microsoft Visual Studio CE Csoboanoe 10

Mathcad Education - University Edition KOHTpakT Ne 469 ot 05.06.2020, cpok
Subscription (25 pack) NENCTBUS — OECCPOUHO

8.5. Onucanne MaTepHaAJIbHO-TEXHHUYECKON 0a3bl, HEOOXOAUMOM IS OCYLIeCTBJICHUA
00pa30BaTeJIbHOIO NPOLECCa MO JUCHHUIINHE

HaumeHnoBanue 000py10BaHHBIX Y4eOHBIX

Ka0OMHETOB, J1a00PaTOPHii, MACTEPCKUX U

Ne Ap. 00beKTOB )i IPOBeACHUS

n/n | NpaKTH4YeCKHX U JIa00OPaTOPHBIX 3aHATHH,
MOMeIeHUM JJI51 CAMOCTOATEIbHOM

padoThI 00yYaIuxcs (HOMep ayJAuTOPHH)

IlepeyeHb OCHOBHOTO 000PY10BAHUS

KowmmbsrotepHsiii kiacc. Yuebnas ayauropus | Kommprotep (MonuTop Samsung Sync
JUTSL TIPOBEAICHUS 3aHATUH JIEKIIMOHHOTO THMa. | Master 943n 19” , cucremusiii 6ok Intel
YueOnass aymguropust s nposenenwus | (R) Core 2 Quad 2,40 GHz 1 Gb), crobt
3aHATUA  CEeMHUHAapCKOro THUMa. YueOHas | 1abopaTopHble, CTylbi , JOCKa 3-X
ayIUTOpUsl ISl TIPOBENEHUS JTaOOPATOPHBIX | CEKIMOHHAs(MEIoBas), CTOJI
1 | pabot. YuebHas ayautopusi IJisi KypCOBOTO | IPEoAaBaTeIbCKUM.

MPOEKTUPOBAHUS  (BBIMOJIHEHUS KYPCOBBIX
pabor). YueOHast ayuTopust JUIsl TPOBEACHUS
TPYIIOBBIX u WHIVBUIYaTbHBIX
KOHCYJbTallMii YueOHas ayautopus JUis
MPOBEJICHHS 3aHATUH TEKYIIET0 KOHTPOJS U




HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0OMHETOB, J1a00pPaTOPHii, MACTEPCKUX U

Ne ApP. 00bEKTOB /1151 IPOBeIeHUs!
. IlepeueHb 0CHOBHOTO 000pPY/A10BaAHUSA
n/n | NpaKTH4eCKHX U JJa00OpPaTOPHBIX 3aHATHH,
MOMeIEeHUM JJIs1 CAMOCTOATEIbHOM
padoThI 00yYaIuxcs (HOMep ayJAuTOPHH)
npomexkyTounoi arrectaiuu. (YJIK-407).
[Tomemenue st caMocTosiTeNbHOM paboTel | CTONBL,  CTyNbs, CTeIaxu (B T.4.
2 | obyuatonmuxcs (YJIK-105). BBICTABOYHBIE) C KHUTaMH, KOMIIBIOTEPHI,
MoOuIbHBIE paboune MecTa.
3 [lomemenne nns camoctosATenbHONM padoThl | CTobI KOMITBIOTEPHBIE, CTYJIbS,
MHKPOKOMITBIOTEPHI raspberry pi 32 bit.

oOyuaromuxcst (YJIK-406).
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