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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHll Ha 3aCCJaHuM Kil(t)ﬁ:{pbl
npotokon Ne 5 OT « 26 » 4 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBkH (cnemuanbHOCTH) 09.04.01 HWHopmaTka W BBEIYHCIHWTENbHAS TEXHUKA, YTBEP)KICHHOTO
30.10.2014 roma, paccmoTpeHa u ojoOpeHa Ha 3acenanHuu kagpeapsl ACY «  » 20
rojyia, mpoToKoi Ne

PazpaboTuuk:
noueHt kap. ACY A. 4. CyxaHoB

3aBenyronmii o0ecnieunBaromeii kad.
ACY A. M. Kopukos

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

JHexkan OCY I1. B. Cenuenko
3aBeAyIOIHi BRITYCKAIOIICH Kad.

ACY A. M. Kopukos
OKCIIepTHI:

3aBemyrommii kKadeapoil aBTOMaTH3H-
POBAHHBIX CUCTEM YIIPABJICHUS

(ACY) A. M. Kopuxkos
JlonieHT kadenpbl aBTOMaTU3UPOBaH-
HBIX cucTteM ynpasieHus (ACY) A. U. UcakoBa
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
[enbto aucuuriauHbl «HTeNIeKTyanbHble CUCTEMBD) SIBIISIETCA NIyOOKOE N3Y4YE€HUE U CUCTEMAaTH -
yecKHii 0030p COBPEMEHHBIX MOJIEJIEH MpEICTaBICHUs 3HAHUH, IEPCIIEKTUBHBIX HAMpaBICHUH pa3BUTHA
CHCTEM HCKYCCTBEHHOI'O MHTEJJIEKTA W NPHUHATHS PEUICHUH, IMOATOTOBKA MAaruCTPAHTOB K CO3JaHUIO U
NPUMEHEHUIO UHTEJIEKTYAIbHBIX aBTOMaTU3UPOBAHHBIX HHPOPMAIIMOHHBIX CUCTEM, O3HAKOMJIEHUE CTY-
JIEHTOB C TEOPETUUYECKUMH OCHOBAaMM CUCTEM HCKyccTBeHHoro umuremekra (UMW) u texnomorueit mpo-
rpammupoBanus ais UH.

1.2. 3agaun JIMCHMIIINHBI
— OcHoBHOM 3ajjaueil U3y4eHUs AUCLUILIINHBI SBISETCS O3HAKOMIIEHUE CTY/IEHTOB C OCHOBHBIMU
MOJIENIIMM U NapaJurMaMu MCKYCCTBEHHOIO MHTEJIEKTAa, MOCTPOCHHEM MOEeNel NpEeACTaBICHUs 3Ha-
HU, pa3pabOTKOI MoJeNell MpeIMETHBIX 00IACTEM.

2. MecTto mucuuniuebl B ctpykrype OIIOII

Juctunnuna « Matennexryanbabie cuctemb» (b1.5.2) otHocuTcs k 6moky 1 (6a3oBast 4yacTh).

[TpenmecTByIOMMMH AUCHUTUIMHAMH, (HOPMUPYIOIIUMH HavaJdbHBIE 3HaHWA, sABIsIOTCA: COBpe-
MeHHbIE TPoOIeMbl HH(OOPMATUKU U BBIYUCIUTEIHHON TeXHUKU, COBPEMEHHBIE CPEICTBA MIPOTPAMMHUPO-
BaHMUSL.

[TocnenyromumMu AUCUUIIMHAME SIBIISIOTCS: BBIYMCIUTENbHBIE CHUCTEMBI, 3aIlMTa BBIMTYCKHOU
KBAJTM(HKAIMOHHON paboThl, BKIIFOYAsi MOATOTOBKY K 3aIIUTE M MPOIEAYPY 3aIIUThI, METOIbI pelIeHHS
HEKOPPEKTHBIX 3amau, OO0paboTka M aHaJIM3 JaHHBIX C TOMOINBIO HEHpOoHHBIX cerei, [{udposas obpa-
00TKa N300pakeHu .

3. TpeOGoBaHus K pe3yJbTATAM OCBOCHUS JUCIUIIMHBI

[Tpouecc n3yueHus: AMCUUILIMHBI HANpaBjieH Ha (POPMUPOBAHUE CIEAYIOIIUX KOMIIETEHIUH:

— OK-3 cnocoOHOCTBIO K CAaMOCTOSITEIbHOMY OOY4EHHMIO HOBBIM METOJIaM MCCIIeIOBAaHuUs, K U3-
MEHEHHUIO HAy4YHOT'O ¥ Hay4HO-IIPOU3BOJICTBEHHOTO IPOQHIs CBOEH npodeccnoHaabHOM e TeIbHOCTH;

— OIIK-2 KynpTypo# MBIILIEHUS, CIOCOOHOCTHIO BBICTPAUBATH JIOTUKY PACCYKJIEHUHN U BBICKA-
3bIBAHUH, OCHOBAHHBIX HAa MHTEPIPETALMHU JAHHBIX, HHTETPUPOBAHHBIX M3 PAa3HBIX OONACTe HAyKH U
TEXHUKH, BHIHOCUTD CYXKJEHHSI HA OCHOBAHUHU HETOJIHBIX JAHHBIX;

— OIIK-6 criocoGHOCTBIO aHATM3UPOBATh MPOGECCHOHAIBHYI0 UH(OPMAIIHIO, BBIIENATh B HE
[JIaBHOE, CTPYKTYPUPOBaTh, OPOPMIISTH U MPEACTABIATh B BUJIE aHATUTHUECKUX 0030pOB C 0OOCHOBAH-
HBIMH BBIBOJIAaMHU M PEKOMEHIALMSIMH;

B pesynpTare u3ydeHus TMCIUIIIMHBI 00YyJatOMIUNACS TO0JIKEH:

—  3HATh MOJIEJH NPEACTABICHUS U METO/Ibl 00PaOOTKM 3HAHUHM, CUCTEMBI IPUHATHS PEIICHUH.

—  yMeTb IIPUMEHATH [OJIy4YE€HHBIE 3HAHUS [IPH PELICHUN IPAKTUUECKUX 3a7au.

— BJaJAeTh crocobamu (GopMaIH3alMy WHTEIUIEKTYaJbHBIX 33/1a4 C IMOMOIIBIO SI3BIKOB MCKYC-
CTBEHHOT'O MHTEIIJICKTA. METOJaMH YIIPABJICHUS 3HAHUSMU. METOIAMU HAYYHOT'O ITOUCKA.

4. O0beM IMCHUILIMHBI U BHAbI Y4eOHOI padoThl
OO01mast TpyI0eMKOCTh AUCIUILTHHBI COCTaBIsAeT 3.0 3a4eTHBIX €AWHUIIBI U MIPE/ICTABICHA B Ta0JIH -

%264&11/1.1121 4.1 — TpynoeMKoCTb JUCIUILINHBI
Bunel yueOHOI nesTenbHOCTH Bcero gacos Cemectpsl
2 cemecTp
AynuaTopHbIe 3aHATHS (BCETO) 36 36
Jlexknuu 10 10
[IpakTuueckue 3aHATHS 14 14
JlaGopaTtopHbIe pabOThI 12 12
CamocTosiTenbHas paboTa (Bcero) 72 72
Odopmienue oT4eToB 110 Ja00paTOpHBIM paboTam 12 12
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[TpopaboTka JIEKITMOHHOTO MaTepraia 40 40
[ToaroroBka K NpakTUYECKUM 3aHATUAM, CEMUHApaM 20 20
Bcero (6e3 sx3amena) 108 108
OO61as Tpy10eMKOCTb, 4 108 108
3auetHbie EquHutb 3.0 3.0

5. Conepxxanue I1MCUMILIHHBI

5.1. Pa3gennl AMCHUILIMHBI M BUALI 3AaHATHNA
Pazniensl TUCIUIUTAHEI ¥ BUBI 3aHATHN PUBEACHBI B Ta0muiie 5.1.

Tabmuua 5.1 — Pa3aensl UCIHUIIINHLI U BUABI 3aHATHI

_ [P]
= o o 2 g =
: o ° 3 9 = =
r S B S FoS 20
HazBanus pa3aenoB 1UCHUIUIMHBI i ® o, o, o 2 &5
= 5 = s 5 o S =
S, < < 09 % g
2 cemectp
1 Tlpeamer Kypca U 3a7auul €T0 U3yYEHUs 2 0 0 4 6 OK-3, OIIK-2,
OIIK-6
2 IlpencraBnenue 3HaHUH. ABTOMaTHy4e- 2 6 0 20 28 OK-3, OIIK-2,
ckue paccyxaeHus. O6paboTka CHMBOJIb- OIIK-6
HoM nH(opmanuu. J{unamudeckue 6a3pl
JTAHHBIX
3 TexHONOTHS TPOTPAMMHUPOBAHUS IS 2 8 0 20 30 | OK-3, OIIK-2,
nun OIIK-6
4 VckyccTBEHHbBIE HEHPOHHBIE CETH 2 0 6 14 22 |OK-3, OIIK-2,
OIIK-6
5 VHTENIeKTyalbHbIE aITOPUTMBI OMOHHU- 2 0 6 14 22 |OK-3, OIIK-2,
KU ¥ KHOCPHETHKH. OIIK-6
Hroro 3a cemectp 10 14 12 72 108
Hroro 10 14 12 72 108
5.2. Conep:xanue pa3aesioB JMCHUILIHHBI (110 JEKIIUSIM)
ConeprkaHne pa3IeoB TUCIUIUIAH (TI0 JICKITHSAM) IPUBEICHO B Tabmwmie 5.2.
Tabmuua 5.2 — CopeprkaHue pa3esaoB TUCIUILINH (TI0 JIEKITHSIM)
3 =
2 s 5
Z > 5
HaszBanwus pasznenos Copeprkanue pa3aesioB TUCHUIITUHBI IO JEKIIHUSIM 5 - S
o E
59 2 =
a e g
= S
2 cemectp
1 IIpenmer kypca u O6mue cBenenus o nucuuiuinie «MHTEIeKTyans- 2 OK-3,
3a/1a4ud ero U3y4eHHUs HBIE CUCTEMBI»: BUbl MHTEIUIEKTYAIbHBIX CUCTEM H OIIK-2,
THIIBI 3314, PEIIAEMbIX UMHU. OIIK-6
Hroro 2
2 IIpeacraBnenue O6paboTKka 3HaHHM, BIPAKCHHBIX B KAYECTBEHHOM OK-3,
3HaHuil. ABTOMarnueckue | popme. Daktel U npasuia. CTpyKTYpHI M CTPATeTUU OIIK-2,
4
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paccyxaeHus. O6paboTKa | TOMCKa B TPOCTPAHCTBE COCTOSHUN. DBPUCTUUSCKUI OIIK-6
CUMBOJIBHOU IIOUCK. ABTOMaTHuecKue paccyxaeHus. [lonnmanue
uHbOpMaITIH. €CTECTBEHHOIO SI3bIKa. AHAIN3 U CUHTE3 peun. Ma-
Junamuueckue 6a3bl IIMHHOE 00y4YeHNEe OCHOBAHHOE HA CHMBOJIEHOM
JAHHBIX npenactasiennu nHpopmaiuu. [IporpammupoBanue
npoIeTyp OOIIEHHS ¢ KOMITBIOTEPOM Ha €CTECTBEH-
HOM SI3BIKE.
Hroro 2
3 TexHomnorus S3bik Clips. Pa3zpaboTka HHTEIIEKTYaTbHBIX HHPOP- OK-3,
MPOTrpaMMHUPOBAHUS IS | MAITMOHHBIX cUCTEM ¢ ucrnosb3oBanuem Clips. Mero- OIIK-2,
504! 161 (hopMaM3aIui HHTEIUICKTYallbHbIX 3a1a4d. AJIro- OIIK-6
put™ Rete.
Hroro
4 VIcKyCCTBEHHBIE PacnoznaBanue o6pazoB. [IpocTeie ogHOCTOHBIC OK-3,
HEHpOHHBIE CETU cetu. Cetb Xe00a. [Ipocroii nepuentpon. Helipoce- OIIK-2,
TEBBIE TOIOJIOTHUU. ANTOpUTMBI 00ydeHus. MHOTO- OIIK-6
CJIOIiHbIE HEHpOHHBIE ceTH. CBEpPTOYHBIE HEHPOHHBIE
cetu. [mybunnoe oOyuenne. OrpaHU4YEeHHbIE MAITUHBI
Bbonbumana. Camoopranusytonuecs: kaptel KoxoHeHa.
Hroro 2
5 NHTennexTyanbHbIe OBOJIIOLMOHHBIE AITOPUTMBIL. [ eHeTHYeCcKHii anro- 2 OK-3,
QITOPUTMBI OMOHMKHM U | pUTM. Anantanusi. MypaBbHHBII adrOpUTM. OIIK-2,
KHOEPHETUKH. Hroro 7 OIIK-6
Hroro 3a cemectp 10

5.3. Paznenbl AMCHUILIMHBI U MEKIUCIMIUVIMHAPHBbIE CBSI3H ¢ 00ecneYnBAKIIMMH (TpeabIy UMH)

U 00ecreuynBaeMbIMU (HOCJ’[e}_IleIIII/IMI/I) AUCHUIIIMHAMHA

Paznenbl qUCHUIIIUHBL U MEXIUCIUIUIMHAPHBIE CBSI3U C 00€CTIeYMBAIOIIMMHU (TIPEABIAYIIUMU) U
obecrnieunBaeMbIMHU (TTOCJIETYIONMMHI ) AUCITUTUIMHAME TPEJICTABIEHBI B TabmuIe 5.3.

Tabmua 5.3 — Pa3aensl AMCHMIUIMHBL U MEXIUCITUIUIMHAPHBIE CBS3H

HaumeHnoBaHnue qTUCHUIIINH

Ne pa3nenoB qaHHOUM NUCHMIUIMHBL, 17151 KOTOPBIX
HEO0OXOAMMO M3yYeHHUE 00ECTICUYMBAIONINX 1
o0ecrneunBaeMbIX JUCHIUTUINH

1 2 3 4 5
[IpenmecTByromue AUCHUILIMHbBI
1 CoBpemeHnHbIe TpoOIeMbl HHPOPMATHKH U n N N
BBIYHUCITUTENbHON TEXHUKHU
2 CoBpeMeHHBIE CpeLICTBA IPOrPaMMHUPOBa- N 4 4 N
HUs
[Tocnenyromue TUCIUITITUHBL

| BrruncnuTenbHble CUCTEMBI + + +
2 3amuTa BBITYCKHON KBaTU(PUKAITMOHHOMN
paboThl, BKITIOYAs MMOATOTOBKY K 3aIUTE U + + + + +
MPOLEAYPY 3aLIUTHI
3 MeTtozp! penieHusi HEKOPPEKTHBIX 3a1a4 +
4 O6paboTKa 1 aHAJIU3 JaHHBIX C TOMOIIBIO .
HEHPOHHBIX CETEN
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5 udposas 06paboTka N300pakeHU +

5.4. CooTBeTCTBHE KOMIIETEHIIHIT, (POPMUPYEMBIX NPH U3YYEeHUU THCHHILUIMHBI, 1 BUI0B 3aHSI THIi
CoOTBETCTBHE KOMIIETCHIMH, (POPMUPYEMBIX MPH W3YYCHHH ITUCLUIUIMHBI, W BHIOB 3aHATHH
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuua 5.4 — CoOTBETCTBHE KOMIIETCHIUH, (POPMUPYEMBIX MPH U3yYECHHU AUCIUIUTHHBI, U BUIOB 3aHS -

THH
§ Bunn! zanstui
= . ~
o) )
(] [a]
5 y & 8 S DopMBI KOHTPOJIS
= = = g 2
S = = O
A =
OK-3 + + + + 3ammuTta otyera, Cobeceno-

Banue, OtyeT o jgabopa-
TOopHO# pabote, Onpoc Ha
3aHgaTUAX, Tect, OTUeT 11O
MIPAKTHYECKOMY 3aHSATHIO

OIIK-2 + + + + 3amura otyera, Cobeceo-
BaHue, OTuer no gadopa-
TOpHOM pabote, Onpoc Ha
3aHATHAX, Tect, OTUeT no
IIPAKTUYECKOMY 3aHATUIO

OIIK-6 + + + + 3amura otyera, Cobeceo-
Banue, OtyeT mno jJabopa-
TOpHOH pabdote, Onpoc Ha
3aHATHAX, Tect, OTUeT 1Mo
MIPAKTHYECKOMY 3aHSTHIO

6. UnTepakTBHBbIE MeTOABI M (GOPMBI OPraHU3aALMU 00yYeHH s
He npenycmorpeno PVYII.

7. JlabopaTtopHble paGoThl
HaumenoBanue nabopaTtopHbIX paboT npuBeneHo B Tabnuue 7.1.
Tabmuua 7.1 — HaumeHoBaHnue 1a00paTopHbIX padboT

4 ¥ =
= 2 E
Q p=a=t
Q O =
= > 0O
Haspanus pasnenon Haumenosanue nabopatopHbix padoT zF &5
o S E
X g =
2 o 2
= o
2 cemectp
4 VckyccTBEHHBIE Pacnio3HaBanmne 00pa3oB ¢ HCIIOIb30BaHUEM HEHPOH- 6 OK-3,
HEHWPOHHBIE CETH HBIX CeTei. AJrOpUTM 0OPAaTHOTO PACTIPOCTPAHEHUS OIlK-2,
omnOku. M3ydyenue 6ubnuorex pylearn2, keras, OIIK-6
deeplearning4j, Caffe.
Uroro 6
5 VHTemekTyalibHbIe MopenupoBaHue BUPTYyaIbHBIX HHTEUICKTYIbHBIX 6 OK-3,
QITOPUTMBI OMOHHUKH U arcHTOB Ha OCHOBE HEMPOHHBIX CETEM WM KJIETOYHBIX OIIK-2,
KHOCPHETHKHU. ABTOMATOB 00y4aeMBbIX C UCIIOJIb30BAaHUEM TCHETHYC- OIIK-6
CKOI'0 aJITOpUTMA.
Hroro 6
Hroro 3a cemectp 12
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8. [IpakTHYeckue 3aHATHSA (CEMUHAPBHI)
HanmMeHnoBaHMe MpakTUUECKUX 3aHATHH (CEMHUHAPOB) MpUBEIeHO B Tadmmie 8.1.
Tabmuua 8.1 — HaumeHOBaHME IPAKTHUUYECKHUX 3aHATUH (CEMHUHAPOB)

3 z§
3 =
Z = 5
HasBaHnus pasnenos HaumeHoBaHME IPAKTUUECKUX 3aHATUHN (CEMHHAPOB) 7 2 5
2 ¥
> Sz
e e g
= S
2 ceMecTp
2 TlpencraBnenue N3yuenune anroputma Rete s Clips. [Toctpoenne 6 OK-3,
3HaHUi. ABTOMaTHueckue |aiabda 1 6eTTa ceTH sl BHIOPaHHOM MpeaMeTHOM 00- OIIK-2,
paccyxaenus. O6pabdotka | jmactu. OmucaHue 3a/1a4i B MPOCTPAHCTBE COCTOSTHUM. OIIK-6
CHUMBOJIBHOM Hroro 6
nHpopMaIuu.
JlunamMuyeckue 0a3nl
JTAHHBIX
3 TexHomnorus Peanuzanus ¢ nomompto Clips MHTEIEKTYaIbHOM 8 OK-3,
MIPOrpaMMUPOBAHUA JUISl | KHPOPMALIMOHHOM CUCTEMBI, JINOO pelIeHrne TUIIOBOM OIIK-2,
nn 3aJjauM B IPOCTPAHCTBE COCTOSIHUM ¢ momorikio Clips. OIIK-6
Uroro 8
Hroro 3a cemectp 14

9. CamocTrosiTesqibHasi paboTa
Bunel camoctosTensHOM paboThl, TPYIOEMKOCTh U (pOpMHUpyeMble KOMITETECHIIMH TPEICTaBICHbI B
tabmme 9.1.
Tabauma 9.1 — Buapl caMOCTOSTENIBHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMbIE KOMIIETEHITUN

3 z 5
T
Bunael camocrosTensHON = > 0
HazBanus pa3znenos z =l @DopMbl KOHTPOJIS
paboTEI L s 2
= g8 =
al o g
= S
2 cemecTp
1 Ilpenmer kypca u [IpopaboTka JIEeKIIMOHHOTO 4 |OK-3, 3amuTa otyera, Onpoc Ha
3a71a4M €r0 U3y4EeHUS Marepuala OIIK-2, |3anstmax, CobecenoBanue,
Hroro OIIK-6 Tect
2 Ilpencrasnenue 3Hanuil. |[logroroBka k npakruye- 10 |OK-3, 3amura oryera, Onpoc Ha
ABTOMaTHUECKHE CKHMM 3aHSITHSAM, CEMHUHA- OIIK-2, |3ausgrusx, OTyer no aado-
paccyxnenusi. O6paboTka | pam OIIK-6 patopHoii pabote, OTueT
UMBOJILHOM IO MMPAKTUICCKOMY 3aHS-
CHMBOJIEHO [TpopaboTka JIEKITMOHHOTO 10 0 pé 5 CCKOMY 34
uH(popMaIuu. Marepuaa tuto, CobecenoBanue,
Junamuueckue 6a3nl Tect
JIAHHBIX Hroro 20
3 TexHoJsorust [ToaroroBka k mpaxkTHye- 10 |OK-3, 3ammra otyeta, Onpoc Ha
IPOrpaMMUPOBAHUS I | CKUM 3aHSATHUSIM, CEMHHA- OIIK-2, |3amsaTtusax, Otuer no nabo-
nmn pam OIIK-6 paTtopHoii padote, Cobece-
oBaHue, Tect
[IpopaboTka JIEeKIIMOHHOTO 10 A ’
MaTepuana
Hroro 20
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4 VIcKyCCTBEHHBIE [TpopaboTka JIEKITMOHHOTO 8 |OK-3, 3amuTa otyeta, Onpoc Ha
HEHPOHHBIE CETU Marepuaia OIIK-2, |3ansaTusx, Otuer no jgabo-
OIIK-6 paTtopHoii pabote, Cobece-

OdopmiieHre 0TIETOB TIO 6 T
naboparopHbeIM paboTam AIOBAHHE, 1€CT
Hroro 14
5 UnTennexryaibHbie [IpopaboTka JIeKIIHOHHOTO 8 |OK-3, 3amuTa otdyera, Onpoc Ha
QJITOPUTMBI OMOHUKH U Marepuala OIIK-2, |3anarusx, Otuet no gabo-
KHOEPHETHKH. OQOPMICHHE OTHETOR 110 6 OIIK-6 paTopHOi 113360Te, Cobece-
JabopaToOpHBIM paboTam AIOBAHHC, 1eCT
Hroro 14
Hroro 3a cemectp 72
Uroro 72
10. KypcoBasi paGora (mpoexT)
He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLIEHKHU YCIIeBAeMOCTH 00y4aroumuxcst

11.1. banibHbIe OLEHKH JJIsl 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — banibHble OLIEHKH JUISI 3JIEMEHTOB KOHTPOJISI

. . MakcumanbHbIN
. MaxkcuMabHbIH MaxkcuManbHBIH
DneMeHTHl yueOHOH 6asu1 3a mepuoa Bcero 3a
6amn Ha 1-yto KT ¢ |  ©Gamnn 3a mepuon
NEITENbHOCTH mexnay 2KT u na CeMecCTp
Hayana cemectpa | mexay 1KT u 2KT
KOHEIl ceMecTpa
2 cemecTp
3amuTa oT4eTa 5 5 10 20
Onpoc Ha 3aHATUSIX 5 10 5 20
OtyeT no nabopaTopHOM 5 10 5 20
pabote
OT4eT no MpakTUYECKOMY 5 5 10 20
3aHSATHUIO
ColecenoBanue 5 5 10 20
Wroro makcumymM 3a nepu- 25 35 40 100
on
Hapacraromum ntorom 25 60 100 100

11.2. IlepecyeTt 0a/1J10B B OLICHKH 32 KOHTPOJIbHbIC TOYKH
[Tepecyet 6amIOB B OLIEHKH 32 KOHTPOJIBHBIE TOUKH MpeCTaBiieH B Tadymie 11.2.
Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKU

basnel Ha 1aTy KOHTPOJIBHOM TOYKHU Onenka

> 90% ot MakcuManbHON cyMMbI OansioB Ha naty KT 5

Ot 70% no 89% ot makcumasbHOM cymMmbl OaiioB Ha aaty KT

4
Ot 60% 1o 69% ot makcumasbHOI cymMmbl OaiioB Ha Aaty KT 3
2

< 60% oT MakcuMaIbHOU cCyMMBbI OauioB Ha naty KT

11.3. IlepecyeT cymMMBbI 0QJIJI0B B TPAAUIIMOHHYIO M MEAKTYHAPOAHYIO OLEHKY
[TepecueT cymMmmBbl OAJIIIOB B TPAAUIIMOHHYIO U MEXIYHAPOIHYIO OIEHKY MPEACTABICH B TaOJIHUIIS
11.3.
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Ta6muma 11.3 — IlepecueT cyMMbl 0aJIJI0B B TPAAMLIMOHHYIO U MEXKTYHAPOIHYIO OIICHKY

Hrorosas cymma 0asios,

Onenka (I'OC) YYHUTBIBACT YCTEIIHO CAaHHBIN Onenka (ECTS)

9K3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (oTIIMYHO)
85 -89 B (o4enp xoporio)

4 (xopor1o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBneTBOpHUTENIBHO)

3 (YZIOBJIETBOPUTEIHHO) (3aYTEHO) 60 - 64 E (HocpereTaerio)
2 (seynOBICTBOPHTENSHO) (HE Hwxe 60 6ainos F (HeynoBIETBOPUTENBHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHGOPMANIMOHHOE 00ecTieYeHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa

1. HeiipoHHsle ceTu, TeHETUUECKUE aJITOPUTMbI U HEUETKHE CUCTEMBI : Tep. ¢ noiybek. / J1. Pyr-
koBckasi, M. ITununbckuid, JI. Pytkosekuii ; nep. U. 1. Pymunckuii. - M. : T'opsigast nunus-Tenexom, 2006.
- 383[1] c. : win., Tabn. - bubnuorp. B konie ras. - [Ipeam. ykas.: ¢. 381-383. - ISBN 5-93517-103-1 (na-
auuue B ondmmoreke TYCVYP - 20 5k3.)

2. CucrtemMbl HUCKYCCTBEHHOTO WHTEIIJIEKTA: MOJEIM M TEXHOJIOTWH, OCHOBAaHHBbIE Ha 3HAHMSX
[Tekcr] : yueOnuk ans By3oB / JI. C. bonorosa ; MunuctepcTBo o6pazoBanus u Hayku Poccuiickoit dene-
panuu, Poccniickuii rocy1apCTBEHHBIN YHUBEPCUTET HHHOBALIMOHHBIX TEXHOJIIOTMHN U MpEAIIPUHUMATEIb-
cTBa, ['0Cy1apCTBEHHBI HAYYHO-UCCIIEAOBATENbCKUM MHCTUTYT MH()OPMAIIMOHHBIX TEXHOJIOTUI U Tele-
koMMyHHKauil "Mupopmaruka". - M. : ®unaHcel u cratuctuka, 2012. - 664 c. (Hanuuue B 6MOIMOTEKE
TYCVYP - 15 3k3.)

3. Meroap! uckyccreHHoro uHreuiekra. [IporpammupoBanue B Prolog [Teker] : mpaktukym /
J. B. baraes ; ®enepanbHoe areHTCTBO 10 00pa3oBaHMI0, KOBpOBCKasl rocynapCTBEHHAs TEXHOJIOIMYE-
ckas akagemust uM. B. A. Jlertsapesa (Koepos). - KoBpos : KI'TA, 2010. - 52 c. (manuune B 6ubIHOTEKE
TYCVYP - 10 3k3.)

12.2. lonostHUTEILHAS JIATEPATypa

1. HuremiekTyanbHbie HHHOPMAIIMOHHBIE CUCTEMBI : YUeOHUK 171 By30B / A. B. AHIpeiiunKoB,
O. H. Auapeituukosa. - M. : ®unaHch U cratuctuka, 2006. - 423[1] c. (manuune B 6ubmmorexke TYCVYP -
20 9K3.)

2.  OcHoBbl pobotorexHuku [Tekcr] : yuebHoe mocodbue ans By3oB / E. W. FOpesuu. - 3-e u3n. -
CII6. : BXB-ITetepoypr, 2010. - 360 c. (Hanuuue B 6ndmuorexke TYCVYP - 19 3k3.)

3. TIIporpammupoBanue Ha si3bike [Ipomor [Tekcr] : yuebnoe mocobue / M. A. AGpamoB ;
[TeH3eHCcKkMi TOCYnapCTBEHHBIN menarorudeckuii yausepcuteT uMm. B. I'. benmunackoro (Ilen3sa). - [lensa :
[II'TTY, 2011. - 116 c. (manumuue B 6ubmmotexke TYCYP - 10 9k3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOUS

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYECKHE MOCOOUs
1. CyxanoB A.{. MaTemnekTyanbHble CUCTeMbl. MeToauuecKre yKa3aHus 1o JIabOpaTOpHBIM pa-
0oTaMm, TIPAKTUYECKUM 3aHATHSIM, CAMOCTOSITEIbHOW M MHIWBHyaTbHOW padOTe MarucTpoB BceX (Gopm
ooyuenust / A.Sl. CyxanoB. — Tomck: TYCVYP, 2016. — 48 c. [DnektpoHHBIN pecypc] - Pexxum moctyma:
http://asu.tusur.ru/learning/090401p/d02/090401p-d02-labs.doc, nata ob6pamenus: 11.05.2018.

12.3.2. YueOHO-MeTOOMYECKHE MIOCOOMS JIs1 JIMI € OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
HHBAJIMI0B
Y4eOHO-MeTOqUECKNe MaTeprabl ISl CAMOCTOSTEIBHON U ayTUTOpHOM paboThl 0Oyyaromumxcs
U3 YHCia JIUI ¢ OTPAaHNYCHHBIMU BO3MOXKHOCTSIMU 3/10POBbSl 1 MHBAINIOB MIPEAOCTABISIOTCS B (OopMaXx,
aIalITUPOBAHHBIX K OTPAaHMYCHHUSIM UX 3/I0POBbS M BOCIIPUATHUS HH(DOPMAITHH.
JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHusI:
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- B (hopMe IIEKTPOHHOTO TOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHoOU hopme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:
- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B ITe4aTHOU hopme.

12.4. IlpodeccuonHanbHbIe 6a3bl JAHHBIX U HHPOPMALHOHHbIE CIIPABOYHbIE CHCTEMbI
http://www.machinelearning.ru

pylearn2: http://deeplearning.net/software/pylearn2/library/models.html

Caffe: http://caffe.berkeleyvision.org/

Clips: http://clipsrules.sourceforge.net/

Keras: https://keras.io/

deeplearning4j: https://deeplearning4j.org/documentation
https://lib.tusur.ru/ru/resursy/bazy-dannyh

NoUnhA D=

13. MaTtepuaibHO-TEXHMYECKOE O0ecreuyeHre JTUCIUILJIMHBI U TPedyeMoe MPorpaMMHoe
ob0ecreueHue

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IPOrPAMMHOMY 00ecre4eHnIo
AUCHHUIIMHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOE U IPOrPAMMHOE o0ecneyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlist ipoBeieHus 3aHATUH JICKIIMOHHOTO TUTIA, TPYIIIIOBBIX M MHIWBUYaTbHBIX KOHCYJABTALIUH, T€-
KYIIIETO KOHTPOJISI ¥ IPOMEKYTOYHOM aTTECTAI[UU HCITONIb3YeTCs yueOHas ayTUuTOPHUS ¢ KOJTMYECTBOM TI0-
CaJIOYHBIX MeCT He MeHee 22-24, 006opyIoBaHHAs JOCKOM M CTaHIApTHOH y4ueOHOI mebenbro. MeroTces
JIEMOHCTPAIIMOHHOE 000pPYIOBAaHUE U YU4€OHO-HATIIATHBIE TTOCOOMsI, 00€CTIEUNBAOIINE TEMATHUECCKUE HJI-
JIOCTPAIIMHU 10 JIEKIIMOHHBIM pa3/ielaM TUCIUTUINHEI.

13.1.2. MaTepHaJbHO-TEXHUYECKOE H MPOrPAMMHOE o0ecredyeHne I MPAKTHYeCKUX 3aHATHI

VY4eOHas BerunciauTensHas 1aboparopust / KoMnbroTepHbIN Kiacce

yaeOHas ayTuTOPHsI 71l IPOBEACHHSI 3aHATHI MPAKTUYECKOTO TUTIA, YICOHAsT ayIUTOPHS IS TIPO -
BEJICHUSI 3aHATUHN J1a00paTOPHOTO TUIIA, TOMEIIEHUE AJIi KypCOBOTO MPOEKTUPOBAHUS (BBITIOTHEHHS Kyp-
COBBIX PabOT), TOMEIICHHE JIJIS TPOBEICHHSI TPYIIIOBBIX W WHAMBUIYAIBHBIX KOHCYIBTAINH, TTOMEIICHHE
JUTSL TIPOBEICHUS TEKYIIETO KOHTPOJIS U MMPOMEXKYTOYHOM aTTECTAIMH, IIOMEIIEHUE U CAaMOCTOSTEIbHON
paboTsl

634034, Tomckas o6macts, T. Tomck, Bepmnnuna ynuua, a. 74, 435 ayn.

Onucanune uMeroIerocs 000py10BaHus:

- PaGouas cranuus Aquarius Pro P30S79 Intel Core 17/4 1'6;

- RAM/500I'6 HDD/LAN (10 mit.);

- [Ipoextop ACER X125H DLP;

- Konpuimonep;

- Buneokawmepa (2 mrt.);

- Touka noctryna WiFi;

- Kommnekr cnennanuzupoBanHol yueOHOI Mebenu;

- Pabouee mecTo npenomaBarens.

[IporpamMmMHoOe obecrieueHue:

— Adobe Acrobat Reader

— IntelliJ

— Java

— Java SE Development Kit

— Microsoft Visual Studio 2013 Professional

— Scala
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13.1.3. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHoOe odecredeHne 1JIs J1adopaTopHbIX padoT
VYyeOHas BbrunciauTenpHas 1aboparopust / KomnbroTepHbii Kiacce
yueOHasi ayIUTOpusl AJIsl IPOBEICHHs 3aHATUI PAKTUYECKOrO THIA, yuyeOHast ayIuTOpus AJIs IIpO-
BEJICHUSI 3aHATUHN J1a00paTOPHOTro TUIIA, TOMEILIEHUE JJIi KypCOBOI'O IPOEKTUPOBAHNUS (BBIIIOJHEHUS Kyp-
COBBIX pa0oT), MOMEIIECHHE Ul IPOBEACHUS TPYIIOBBIX U WHAUBUIYATbHBIX KOHCYIbTAIIUN, TOMEILEHUE
JUTSL IPOBE/ICHUS TEKYIIETO KOHTPOJIS U POMEXYTOUHOM aTTeCTallH, IOMEIIEHUE ISl CAMOCTOSITEIIbHON

paboThI

634034, Tomckas obnacts, . Tomck, Bepmmnuna ynuia, n. 74, 435 ayn.
Onucanue uMeroierocs 000pya0BaHuUs:

- Pabouas cranuusa Aquarius Pro P30S79 Intel Core 17/4 1'6;
- RAM/500I'6 HDD/LAN (10 1mr.);

- [Ipoextop ACER X125H DLP;

- Konguuumonep;

- Buneokamepa (2 mr.);

- Touka goctyma WiFi;

- Kommnekr cneunanuzupoBaHHol yueOHOI me0enu;

- Pabouee mecTo mpermnoiaBares.

[IporpamMmMHoOe obecrnieueHue:

Adobe Acrobat Reader

IntelliJ

Java

Java SE Development Kit

Microsoft Visual Studio 2013 Professional
NetBeans IDE

Scala

VirtualBox

13.1.4. MarepuajbHO-TEXHMYECKOE U IPOTPaAMMHOe odecredeHue IS CAMOCTOATEILHOI padoThI
Jist caMoCTOSTeNbHOM paboThl HCMONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIAcChl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6nacTb, T. Tomck, Jlennna mpocmexr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacTs, T. Tomck, yin. KpacHoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast ob6nacTb, . Tomck, Bepmmauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuia, 1. 74, 207 aya.

CocTtaB 000py/IOBaHUSA:

- yueOHasi MmeOerb;

- komneroTepsl kinacca He Hke [I9BM INTEL Celeron D336 2.8['T . - 5 miT,;

- KOMOBIOTEPHI MOJIKIIOUYEHBI K ceTu «/HTepHeT» U 00ecreynBaroT JAOCTYI B AIIEKTPOHHYIO HH-
(dhopManmOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

[TepeyeHb MPOrPaMMHOTO 0OECTICYCHUS:

- Microsoft Windows;

- OpenOftice;

- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe o0ecreyeHre TUCUMIIIMHBI JIS JIMI C OTPAHMYEHHbIMU

BO3MOXKHOCTSIMM 310POBbA U HHBAJIU/I0B

OcBocHue JUCHUIUIMHBL JIMOaMU € OIpaHUYCHHBIMU BO3MOKHOCTAMHU 3J0POBBA W HMHBAJIMIAMU
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OCYILECTBIIIETCS C UCIIOIB30BAHUEM CPEICTB 00ydeHHs OOIIET0 U CHEeIMaIbHOI0 Ha3HAUYCHHUS.

ITpu 3aHATHAX ¢ 00YYaIOUIMMHUCS ¢ HAPYIIEHUSAMH CJYXa [IPEeyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U PYTUX TEXHUUYECKHUX CPEACTB MpueMa/mepena-
yy yueOHOM MH(POPMAIUK B TOCTYIMHBIX (hOpMax, MOOUIILHON CUCTEMBI MPEIOIaBaHUS I 00YJarOIINXCS
C MHBAJIUAHOCTbIO, TIOPTATUBHOM MHIYKIIMOHHOM CHCTEMBI. YueOHas aymuTopusi, B KOTOPOH 3aHUMAIOTCA
oOyJaromuecs: C HapylmIeHHEeM Cyxa, 000pyJIoBaHa KOMIIBIOTEPHOW TEXHUKOM, ayTMOTEXHUKOH, BHJIEO-
TEXHUKOU, SJIEKTPOHHOU JOCKOU, MYJIbTUMEAUMNHON CUCTEMOM.

ITpu 3aHATHAX C OOYYAIOUIMMHUCS ¢ HAPYLIEHUSIMH 3PEHUSIMH IIPEIYCMOTPEHO HCIIOJIb30BaHUE B
JICKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX 00BEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJIaiiia Ha SKpaHe) Py MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO MPOCMOTpA.

[Tpu 3aHATHAX ¢ O0YYaIOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 aNNapaTa HCIolib-
3yI0TCA albTEpHATUBHBIEC YCTPOMCTBA BBOJIA MH(OPMALIUK U IpYTHe TEXHUUECKUE CPENICTBA ITpUeMa/nepe-
naun yuyeOHOM MHpOpPMaI B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUeHUs JUIs JIIOJeH ¢ UHBaA-
JUIHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PeKOMEHAAIUH 110 OPraHU3aluu U3yYeHHUsI
AUCHUTLTHHBI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
s onleHKH cTenieHr c(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JHCLUIUIMHON
KOMIICTCHITUI MCTIOJB3YIOTCS OLICHOYHBIE MaTepUalibl B COCTARBE:

14.1.1. TecToBble 3a1aHus

1. B obmem Bume ¢opmyna s METOAA CTOXaCTUYECKOTO IPaJIMeHTa 3alHCHIBAETCS CIEAYIONTIM
obpazom:

a) W(i+1) = W(i)-p*dE/dW(i), re p — ckopocTh cxomumoct, E — omubka padotsl cetu, W — ma-
paMeTphl alITOPUTMA.

b) W(i+1) = W(i))*p*dE/dW(i), rne p — ckopocTh cxomumocTH, E — ommbka pabotsl cetu, W — ma-
paMeTphl alITOPUTMA.

c) W(i+1) = W(i)+p*E(W)/W(i), Tae p — ckopocTs cxoaumocTt, E — ommbka padotsl cetu, W —
napaMeTpsl ajropuTMa.

d) W(i) = W(i+1)*p-E(W)/W(i), rne p — ckopocTh cxoguMmocTu, E — ommbka paboTsl cetn, W —
napaMeTpsl ajropuTMa.

2. AnropuTM 00paTHOTO PaCIPOCTPAHEHUS OITMOKH OTHOCHUTCS K METOJIaM OTITHMH3AIIHH.
a) DBOJIIOIIMOHHBIM

b) rpaarieHTHBIM

C) cIry4alHbIM

d) HemmonasiM

3. [Iponienypa morcka pernieHust B IpOCTPAHCTBE COCTOSIHUN COCTOUT B TOM, YTOOBI:

a) HalTH MOCJEeI0BATEeIHbHOCTh OMEPaTOPOB, KOTOpasi Mpeodpa3yeT HauaabHOE COCTOSHHE B IIENe-
Boe. Pemennem 3a1aun OyzieT yka3aHHas MOCJIE0OBATEIBHOCTh ONEPaTOpPOB.

b) HaliTu myTem nepedopa Bce BO3MOKHBIE COCTOSIHUS.

C) HaliTU COCTOSIHME, B KOTOPOE MPOILIeypa MOUCKa eIlle He 3aX0uia.

d) HaiiTi cocTosiHuMs, B KOTOPBIX OOJIBIIIE BCETO COBMAAAOIINX (PaKTOPOB.

4. B cucreme CLIPS TONBKO 4TO aKTUBUPOBAHHOE MPABUJIO TOMEILAETCS BBIIIE BCEX MPABUII C Ta-
KHUM ke npuopureroM. Hampumep, nomyctum, uyto paxkt — A aktuBupoBan npasuia 1 u 2 u gaxt b akru-
BUpPOBAJI NMpaBuiio 3 u npasuiio 4, Torna, ecnu ¢pakt A nobasieH nepes ¢paktoMm b, B maHe pemieHus 3a-
nauu npasmia 3 U 4 OynyT pacronaratbes Bbille, yeM npasuwia 1 u 2. OnHako nmo3unus npasuia 1 oTHo-
CUTEJIHHO MpaBuIiIa 2 U MpaBuia 3 OTHOCUTENBHO MpaBuia 4 OyaeT npou3BojIbHOM. B aTOM ciyuae peanu -
3yeTCsl CTpaTerus

a) B IIyOuHY

b) B mpuny

¢) LEX (B cooTBeTCTBUU C HOBU3HOU MIPABHIIA)
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d) ciyuaitnoro Ber6opa

5. Ecny TONbKO 4TO aKTUBHPOBAHHOE MPABUIIO TIOMEIIAETCS HUKE BCEX MPABHII C TAKUM XKe MPHO-
putetoM. Hanmpumep, nomyctum, uto dakt A aktuBupoBai npasuia 1 u 2 u pakt b akruBupoBan mpasu-
na 3 u 4, Torga, ecnu pakt A nobasneH nepen ¢axtom B, B miaHe pemeHus 3aaa4n npasuia 1 u 2 OyayT
pacrnonararbCs Bbllle, yeM npaBuiia 3 u 4. OnHako Mo3uIMs npaBuiia 1 OTHOCUTEIBHO MpaBuia 2 U mpa-
BIJIa 3 OTHOCUTENBHO MpaBuia 4 OyJeT Mpou3BOJILHON. B 3TOM ciydaercst peanusyercs cTparerust BbI0O-
pa

a) CIIy4aiiHBIM 00pazoM

b) B rmyOuny

C) B LUUPUHY

d) LEX

6. OyHKIMOHAJ KauecTBa MPECTaBIsIeT COOOM:

a) ciry4yaiiHyr0 (YHKITHIO OT BCEX UCKOMBIX ITapaMeTPOB ISl BCEX IEMEHTOB O0OyJaromield BHIOOp-
KU

b) cyMMy UCKOMBIX ITapaMeTpOB

¢) * cymMMa QyHKIMI TOTEph MO KaXIOMY IPUMEPY U3 o0ydaroiieil BEIOOpKU

d) yHKIHIO TOTEPH TOJIBKO OT OJJHOTO O0YJAIOIIEro MpuMepa

7. B cucremy CLIPS 3arpy3wunu cineayromue (pakThl U MpaBuia;
(deffacts InitFactList

(fact0 1)

)

(defglobal

?*factall* = 5)

(defrule react

(fact 7x ?7y) =>

(if (<= ?7x ?*factall*) then

(assert (fact (+ ?7x 1) (* ?y (+ ?7x 1)))))

Ckomnbko Beero ¢akToB fact Oyaer B 6aze (akToB moce 3amycka run.
a) *7

b) 1

c)6

d)5

8. C moMoIpI0 HEHPOHHOM CeTH ¢ OJHUM HEHPOHOM C OPOrOBOW aKTUBAIIMOHHOM (YHKIMEH He-
JIB3s1 peain30BaTh (DYHKIIHIO:

a) M

b) Uckmrogaroriero win

c)

d) He

9. YUto0B! yCTpaHUTh MPOOJIeMy TIepeo0ydeHUsT HEHPOHHOU CETH MOYKHO:

a) [IpoBepsATs paboOTy ceTr OJJHOBPEMEHHO Ha TECTOBOW BBIOOpKE, HE BKIIOUCHHOM B 00yJarOIIyIO.
b) O6yuaTs MaKCUMAaJILHO JOJTO CETh.

¢) OOyuaTb ceThb TOJIBKO HAa TECTOBOW BBIOOPKE.

d) OOyuaTh Ha OJJMHAKOBBIX ITPUMEPAX.

10. Cucrema CLIPS ucnomns3syer:

a) [Ipsimoii BeIBOA

b) O6paTHBIi BHIBOA

¢) BriBo Ha OCHOBE JIOTHKH MPEAUKATOB
d) UHIyKTUBHBIN BBIBOJ
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11. Anroput™m Rete yckopsier pa6oty CLIPS mytem

a) [IpenBapuTensHOTO co3ManMs anb(ha U 6eTa CeTH CBS3BIBAIOIIETO MAOIOHBI TIPABHUI B TIAMSITH.
b) I[Iyrem nepebopa TOIBKO HEKOTOPBIX MTPaBUII.

¢) [Tyrem crmyuaitHoro BEIOOpa MpaBUIL

d) I[TyreM TOHKOW HACTPOMKHU MPOIYKITMOHHBIX TTPABHUII.

12. Cerp Xondunaa:

a) [To3BoJsieT 3aOMHUTD OUTOBBIN 00pa3, SIBISETCS CEThIO C 0OPATHBIMU CBSI3SIMU

b) Ilo3BossieT BEIOpATh MPABUIILHOE PEIIEHUE B JIFOOO0M MPEAMETHOM O0JIACTH, SIBJISETCS CETBHIO C
0OpaTHBIMU CBSI3IMU

¢) 3armoMHUTH OMTOBBIN 00pa3, SBJISIETCS CEThIO 0€3 0OpaTHBIX CBsI3EH

d) ITo3BossieT BEIOpaTh MpaBUIBHOE pElIeHUE B 000 MpeaMeTHOM 001acTH, SBISIETCS CEThIO 0e3
00paTHBIX CBs3EH

13. Orpannuennas MamvHa bonbiMana

a) Mlmeet 1Ba B3aUMOCBSI3aHHBIX CJIOS

b) MUmeeT oquH ciioi

c¢) meet onuH ci10#t ¢ 00paTHBIMU CBSA3SIMH
d) meeTt oauH cioit 6€3 oOpaTHBIX CBs3CH

14. ComrmumupoBanue no ['u66cy

a) MoKeT UCIoNIb30BaThCsl 711 O0Y4eHHs OTpaHUYEeHHOUM MaIuHbl bobiiMana
b) I[To3BossieT coOpaTh B3aUMOCBS3aHHBIC IPUMEPHI

¢) Haxonut nHanbonee moxoxkue Mex 1y co00if mpuMepsl 00ydeHHs

d) Ymanser nmoxoxxue mpumepsl

15. IIpenoOyveHune riryOOKMX HEUPOHHBIX CeTe

a) MokeT uCIoib30BaTh OrpaHUYCHHBIE MAlTUHBI bobliMaHa
b) Tonpko yXy/maeT BO3MOKHOCTH 00ydeHHUS

¢) 3amemseT oOyuyeHre HeMPOHHOW CeTH

d) BeI3bIBacT «mapaiaua» ceTH.

16. Jlyis 00ydeHusI MHOTOCJIOMHBIX HEMPOHHBIX CETEH MUCIONIb3yeTCs
a) AlropuT™M 0OpaTHOTO PAcIPOCTPAHEHUS OIINOKU

b) AropuT™M IpsIMOTO PaCIIPOCTPAHCHUS OITNOKH

C) AJNrOpUTM HaXOXKJCHHS OIIUOKH

d) AnTOpuTM IOCTPOCHHUE OOPATHBIX CBSI3EH

17. AxtuBariionHasi GyHKITUSI HEHPOHA

a) [Ipeobpa3zyeT cyMMy B3BEIICHHBIX BXOJIOB HEipoHa
b) AxTuBHpYyeT BeCOBOM KOdhPHUIIHEHT

¢) AKTUBHO BBIYHUCIISAET (PYHKIMIO HEHpPOHA

d) AkTBUpYeT BecoBbIe KOA(PDUIIUCHTHI

18. I'eneTHUECKHI1 aNTOPUTM

a) SIBnisieTcs aaropuTMOM TII00ATBHON ONTUMU3AIIAN

b) SBnsgercsa anropuTMOM Ui OMCKA TeHETUYECKUX aHOMAJIUH

¢) SBisieTcs anToOpUTMOM MOWCKA CKPBITHIX T€HOB

d) SABnseTcs anropuTMOM MOMCKA TEHHO-MOAU(DUITUPOBAHHBIX TPOAYKTOB

19. I'eneTnueckuii anropuTM

a) OTHOCHUTCS K 3BPUCTUYECKUM AJITOPUTMAM
b) Bcerna mo3BossieT HATH aOCOIOTHO TOYHOE PEIICHUE
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c) He mo3BossieT HaliTH HUKAKOTO PEILICHUs
d) Moset OBITh UCIIONB30BaH TOJBKO B 3a7a4aX T€HETUKH

20. Cuctembl pacrio3HaBaHus 00pa3oB

a) OTHOCATCS K cTaboMy UCKYCCTBEHHOMY MHTEIUIEKTY
b) OTHOCATCS K CHIIBHOMY UCKYCCTBEHHOMY MHTEIIJIEKTY
¢) [To3BoMSIFOT HAlTH peleHue 000 3a1a4n

d) He TpeOyroT 60BbI10# BBIYUCIUTEIHHOM MOIITHOCTH.

14.1.2. Bonipocsbl A1l NOATOTOBKH K NPAKTHYECKUM 3aHATHAM, CeMUHAPaM
Peanuzanus ¢ nomomipto Clips MHTENIEKTyaabHONH MH(GOPMALIMOHHOM CHCTEMBI, OO pelieHue
TUIIOBOM 3aJ1auu B IPOCTPAHCTBE cOCTOSHUI ¢ momouibio Clips.
N3zyuyenue anropurma Rete qs Clips. Iloctpoenue anbda u 6erta cetu As BBIOpaHHON peaMeT -
HOU 00JIaCTH.
Onucanue 3a/1a4u B IPOCTPAHCTBE COCTOSHHM.

14.1.3. Tembl 0IPOCOB HA 3aHATHAX

OO0ume cBeaeHus o qucuuiuinHe «VHTeuIeKTyanbHble CUCTEMbD): BUbl MHTEIUICKTYaJIbHBIX CH-
CTEM M THUIIBI 3a/1a4, PEIIAEMBIX UMH.

O0paboTka 3HaHUM, BEIpaXKEHHBIX B KauecTBEHHOH Gopme. DakTel u npaBmiia. CTpyKTypsl U cTpa-
TErMy MOUCKA B MPOCTPAHCTBE COCTOSHUNA. DBPUCTUYECKUIN MOUCK. ABTOMaTuueckue paccyxaenus. [lo-
HUMAaHUE €CTECTBEHHOIO s3bIKa. AHAJIN3 U CUHTE3 peud. MalnmHHOoe 00y4eHHue OCHOBAHHOE HA CUMBOJIb -
HOM TMpeacTaBieHny uHpopmanuu. [IporpammupoBanue npoueayp OOIIEeHHs ¢ KOMIBIOTEPOM Ha ecTe-
CTBEHHOM SI3BIKE.

SA3pik Clips. Pa3paboTka HHTEIIEKTya IbHBIX HH(OPMALMOHHBIX CHCTEM C Hcmoib3oBanueM Clips.
Mertoap! hopmanu3ali HHTEUIEKTYalbHbIX 3a1a4. AlroputM Rete.

PacnoznaBanme o6pa3zos. [Ipoctsie ognocnoitabie cetu. Cetb Xe60a. [Ipocroii nepuentpon. Heii-
POCETEBBIE TOIMOJIOTHH. AJITOPUTMBI 00ydeHuss. MHOTOC/IOMHBIE HEHpOHHbBIE ceTH. CBEPTOYHbIE HEHPOH -
Hble cetu. [yOmHHOe oOyuyenue. OrpanndeHHble MammHbl bonbiMana. CaMOOpraHU3YOUINECs KapThl
Koxonena.

OBOJIOLIMOHHBIE aNTrOpUTMBL. ['eHeTnueckuii anroput™. Ananranusi. MypaBbUHBIN aIrOpUTM.

14.1.4. Bonpocsl Ha co0eceoBaHme
Crpareruu paspemienusi kKoH(aukToB B Clips.
CaeprouHas HelipoHHas ceThb. CJI0M CBEPTOYHON HEMPOHHOMN CETH.
Mammuna bonbimana. OrpanndyenHas MmammHa bonbumana. OTauaus.
CommtupoBanue no ['ubey.

14.1.5. Tembl 12a60paTOPHBIX PadoT
Pacrnio3HaBaHne 00pa3o0B ¢ UCIOJIb30BAaHHEM HEHPOHHBIX CEeTeH. AJTOPUTM OOpaTHOTO pacmlpo-
cTpaHeHus ommoOku. M3yuenune oubmmorek pylearn2, keras, deeplearning4j, Caffe.
MopnenupoBaHie BHPTYaJIbHBIX HHTEIICKTYaJbHBIX areHTOB Ha OCHOBE HEHPOHHBIX CETed WIIH
KJICTOYHBIX aBTOMATOB O6yqaeMI)IX C UCIIOJIb30BAHUEM I'CHETHUYCCKOI'O aJITOPpUTMaA.

14.1.6. 3auért
ANTOpUTM 00paTHOTO PACTIPOCTPAHEHHUS OIITHOKH.
AJNTOPUTM CTOXaCTUYECKOTO I'PaTUEHTA.
CemaHTH4eCKas CETh.
CBepTouHas HEHPOHHAs CETh.
['eneTnueckuii anropuTm.
[IpoaykumoHHast MOZIEIb.
Nunykus. [Ipumepsr.
Merton pe30ronui.
3Hanus. CBOWCTBA 3HAHUM.
AOyKImsl.
MHOroC/IOWHBIN NePCENTPOH.
Cetp Xondumnaa.

CornacosaHa Ha noprane Ne 25642 15



Cunres. Ananus.
Mammna bonbrimana.

14.2. TpeOoBaHuS K OLIEHOYHBIM MaTepPHAJIAM VISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU
310POBbS1 1 HHBAJIH/I0B
Jis aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M1 MHBAJUIOB MPEITyCMOTPEHBI TOMOIHH -
TEJIbHBIC OLICHOYHbIE MaTepUalIbl, IEPEUCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlononHUTENbHBIE MaTepHalibl OLIEHUBAHUS ISl JIMI C OTPAaHMYEHHBIMH BO3MOXXHOCTSIMU
310POBbsI 1 HHBAJIUIOB

Kareropun Bunbl 10ONOMHUTETBHBIX OLEHOYHBIX @DopMbI KOHTPOJISI U OLIEHKU
00y4JaroLIXCsl MaTepHasoB pe3ynbTaToB 00y4eHUs

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pabOTHI

C napyueHusmMu
ciyxa

[IpenMy111eCTBEHHO MMCHMEHHAs
IIPOBEpKa

C napymenussimu | CobecezioBaHme 0 BOIpocaM K 3a4eTy, | [IpenMyIecTBeHHO YCTHas MPOBEpKa

3peHus OTIPOC IO TEPMUHAM (MHIMBUAYATIBHO)
C HapyueHus MU Pemienne AuCTaHIIMOHHBIX TECTOB,
OTIOPHO- KOHTPOIbHBIC Pa0OTHI, MUCbMEHHbIE | [IpenMylnecTBeHHO AUCTaHIIMOHHBIMU
ABUTATCIIBHOT'O CaMOCTOATCIIBHBIC pa60TI)I, BOIIPOCHI K METOaaMU
ammapata 3a4ery
C orpannuenusiMu 1o | TecTbl, MUCbMEHHBIE CAMOCTOSATEIbHBIE [IpenmyiiecTBEHHO MPOBEPKA
OO0IIEeMeTUITTHCKIM paboThI, BOTIPOCHI K 34Ty, METO/IaMH UCXOJISl U3 COCTOSHHUS
IIOKa3aHUusIM KOHTPOJIbHBIC pa6OTI)I, YCTHBIC OTBEThI o6yan0merocsl Ha MOMCHT IIPOBCPKU

14.3. MeTroauyeckue peKOMEHIAUMHU 110 OLEHOYHBIM MATEPHAIaM 1JIsl JIUL C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

Jnis M ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAIUIOB TPEAYCMATPHUBACTCS JI0-
cTynHas (hopMma Mpe0CTaBICHUS 3aJaHUI OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B reyaTHou (opme;

- B IeYaTHOU (popMe C YBETUUEHHBIM MPUDTOM;

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 33/1aHUS BCIYX;

- MIPeIOCTaBJICHUE 3aJJaHUs C UCIIOJIb30BAaHUEM CYpPIOTIEPEBOIA.

Jlumam ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMU 3/IOPOBBS U MHBAJUAAM YBEIUYMBAETCA BpeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. Il TakuxX 00y4aromuxcsi MpeIycMaTpiuBaeTCsl TOCTYII -
Hasi hopMa MpeoCTaBICHUS OTBETOB Ha 3aJJaHUsl, 2 UMEHHO:

- MMCbMEHHO Ha OyMmare;

- HaOOp OTBETOB HA KOMITBIOTEPE;

- HaOOp OTBETOB C UCTOJIH30BAHUEM YCIIYT ACCUCTECHTA;

- MPEJICTaBIICHUE OTBETOB YCTHO.

[Iponienypa orieHHBaHUS PE3yIBTATOB OOYUEHHS JIMII C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10pO-
Bbsl M1 MHBAJIMJOB M0 JUCLUIUIMHE MpelycMaTpUBaeT MpeocTaBieHue nHpopmanuu B popmax, aJanTH-
POBaHHBIX K OTPAHUYCHUSM KX 370POBBS i BOCTIPUATHS HHPOPMALIUH:

JI1s1 1ML ¢ HApYIIEHUSIMM 3PeHust:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApyIIeHUsIMM CJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JI1s1 1M1 ¢ HApyIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hopMe AJIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.
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[Tpu HEOOXOAUMOCTH AJIS JIHI] C OTPAHUYCHHBIMHI BO3MOXXHOCTSIMU 3/IOPOBBSI M MHBAJIUJIOB MPOIIC-
Jypa OLIEHUBAHUS PE3yIbTaTOB O0yUEHHSI MOKET IPOBOIUTHCS B HECKOIBKO 3TAIOB.
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