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1. OBIIASA XAPAKTEPUCTHUKA PABOYEH ITPOI'PAMMBI

JAUCLHUIIJINHBI
1.1 MecTo THCHUILIUHBI B CTPYKTYpPe OCHOBHOIi 00pa30BaTe/IbHOI NPOrpaMMbl

VYueonas mucturmuna M/[K 04.04 HumennexmyanvHvlie cucmemvl u mMexHOAO2UU SBISETCS
YacThI0 Y4eOHOrOo LMKJIa OCHOBHOHM oOpa3oBarenbHOM mporpamwmbl (ganee OOIT) B cOOTBETCTBUU C

OI'OC CIIO mno cnemuansHOCcTH/TIpOoheccuu  09.02.07  Unpopmayuonuvle  cucmemvl
npocpamMmMuposanue.

1.2 lesab ¥ MUIaHUPYeMbIe Pe3yJbTAThI 0CBOEHHS 1M CHUIITUHbBI

[Io wuroraMm ocBoeHUS AUCHUMIUIUHBI, OOydaroluecss JOJDKHBI —MPOJEMOHCTPUPOBATH

pe3ynbraTel 00y4eHus, cooTHecEHHbIe C pesynbraramu ocBoeHus OOIl CIIO, npuBeneHHBIC B

TadJmIe.
Kon YMmenus 3HaHus
KOMIIETeHIINH
OK 1 [IpumMeHsATH METOIBI OCHOBBI TEOPUH UCKYCCTBEHHOT'O
OK?2 MHTEJUICKTYAIbHOTO aHAJIN3a JAHHBIX | MHTEJJIEKTA, METObl MALIMHHOTO O0Y4YeHUs
JUTsE 00pabOTKH TEKCTOBOW M YMCIOBOM | (kmaccudukaius, perpeccus,
UHPOPMAIUH. KJIaCTepHU3allusl).
OK 4 Hcnonb30BaTh HHCTPYMEHTAIbHbBIE ApXUTEKTYypy HEUPOHHBIX CETEH, MPUHLUIIBI
OK 5 cpencTBa s pa3paboTKu 0o0ydeHus C yanuTesneM u 06e3 yauTens,
MHTEJIEKTYalbHBIX MOAYyJIEH ( METO/BbI OLICHKH Ka4yeCTBA MOJEIEH.
OK 9 IIpuMeHATh METOABI IPOTHO3UPOBAHUS | AJITOPUTMBI T€HETUYECKOTO
OK 10 Y ONTHUMH3ALUU C UCHOJIb30BaHUEM MPOrpaMMUPOBAHUS, HEUYETKOM JIOTUKH,
MHTEJUIEKTYAIbHBIX aJTOPUTMOB ISt POEBOr0 MHTEIIEKTA, SKCIIEPTHBIE CHCTEMBI.
00paboTKN YKOHOMHUYECKON U
CTaTUCTUYECKOH HH(OPMAIIIH.
IK 5.1 Cobupats 1 popMannu30BaTh MeTtoonorun pa3padoTKu
K 5.2 TpeOOBaHUS K HHTEIUIEKTYAIbHBIM WHTEJUIEKTYAIbHBIX CUCTEM (MH)KEHEepUs
IK 5.6 ¢byHKIUAM (IPOTHO3UPOBAHHE, 3HaHW, MallIMHHOE 00Yy4eHue, TITy0oKoe
K 6.3 KIJIACCU(UKAIIVS, pacIiO3HABaHHE). oOydeHue).

ITpoekTHpOBaTh APXUTEKTYPY
pa3pabaThIBaTh MOIYJIIH C
MCIIOJIb30BaHUEM METOJ0B MAIIUHHOTO
o0ydeHus1, HeHpoceTel, IKCIIEPTHBIX
CHCTEM.

WuTerpupoBarh HHTEIIEKTYIIbHBIE
KOMITOHEHTHI B KopriopaTisHbie UC
(aepe3 APL, MUKpOCEpBHCHI).
IIpoBOoaNTh TECTUPOBAHME
MHTEJUIEKTYAIBHBIX MOJIENIEH
(Banmumanysi, OLIEHKa METPUK, IPOBEPKa
Ha epeodyyeHue).

BbISBIIATE B yCTpaHATh yA3BUMOCTH,
CBsI3aHHBIE ¢ 0€30MACHOCTHIO TAHHBIX
¥ MOJieNeH (3ammuTa OT aTakx,
AHOHUMU3AIINSA).

ObecneunBarh 6e30maCHOE XpaHEHHE,
nepeaady U pa3BepTbIBaHUE MOAEIEH
WM.

Wucrpymenrapwuii: TensorFlow, PyTorch,
scikit-learn, Keras, OpenCV, NLTK.

Drtarsl )KH3HEHHOTO LIUKJIa MoJieniei (coop
JIAHHBIX, 00y4YeHUE, OIICHKA, Pa3BePTHIBAHHUE,
MLOps).

MeTpuKky KadecTBa JUIsS Pa3lIUYHBIX 3324
CriocoObl HHTErpayu

[Toaxonsl k TectupoBanuto M-cucrem
(A/B-TecTupoBanue, IpoBEpKa Ha Apeid
JAHHBIX, HATPY30YHOE TECTUPOBAHHE).
Yrpo3sl Oe30macHOCTH (OTpaBIeHHUE
JIAaHHBIX, COCTSA3aTENIbHBIC aTaKH, HHBEPCHS
MO/JIEJIN) U METOJIbI 3aIIUTHI (IH(poBaHHE,
muddepeHnnanbHas IpUBaTHOCTh, KOHTPOJIb
JIOCTYTIA).

HopmaTusHsbie TpeboBaHus K 00paboTKe
NIEPCOHANBHBIX JAaHHBIX MPH UCIIOJIb30BaHUN
NN.

YYEBHOM




2 CTpyKTYypa U cojep:kaHue y4eOHOH AN CUMIIMHbI
2.1 O6beM yueOHOI TMCUMTIMHBI M BUbI Y4e0HO#i padoThI

Tabnuma 2 - PacnipeneneHue Tpy10eMKOCTH JUCIMILTUHBI TTO BHJIaM y4eOHON paboThI

Bun yueOHo# padoThI O0bem yacoB
O0bem 00pa3oBaTeJIbHOM NPOrPaAMMbI Y4eOHOM U CIUTIIUHbI 35
B TOM YHUCIJIE:
— TEeOopeTHYecKoe 00ydYeHHe 16
— TPaKTHYECKUE 3aHATUS (eciu npedyCMOmpeHo) 18

— caMOCTOsATeNbHas paboTa

— KOHCYJIbTalluH

— IpOMEeXyTouHas atrectanus — (Qugpepenyupyemviil 3auem) 1




2.2 TemaTuyeckuii IJIaH U cojep:kaHue y4eOHOH qucumInabl «M/IK 04.04 NUHTeNieKTyaJIbHbIe CUCTEMbI U TEXHOJOTHH»

Tab6auma 3 - TemaTuueckuii Iad IUCIUILINHEI

Konanl
KOMIIETEeHIIHI,
HaunmeHoBaHue pa3iesioB U TeM Copaepxxanne yueOHOro MaTepuaja i (popMbI OPraHU3ALUH AeATETbHOCTH 00y4aI0IIUXCS O0beM yacoB ‘l’(;l;l‘{’l:ll;o'
KOTOPBIX
cnocodcTByeT
1 2 3 4
Pa3znen 1. IHTEIIEKTYaIbHBIE CUCTEMBI U TEXHOJIOTUU 34
Conep:xanue yuedHoro matepuana: BUibl HHTEIJIEKTYaIbHBIX CUCTEM U 00JIACTH UX OK'1
rpuMeHeHus. OCHOBHbBIE MOJIENIM UHTEJUIEKTYaJIbHBIX CUCTEM. APXUTEKTYpa 16 OK2
MHTEIUICKTYaIbHBIX HH(POPMAITMOHHBIX CUCTEM. THITOBas cxeMa (yHKIIHOHUPOBAHHUS OK 4
Tema 1 BUabl 1 0cOGeHHOCTH MHTEJUIEKTYaJIbHOU cucTeMbl. [IpuMepbl MHTEIIEKTYaabHbIX CUCTEM. OK 5
MHTEVIEKTYaJbHBIX IIpakTnyeckas padora Nel: «MozenrpoBaHye HHTEIUIEKTYaIbHBIX CUCTEM) 18 OK9
HH(POPMALUOHHBIX CHCTEM OK'10
CamocTosiTe1bHAas patoTa 00y4alomuxcs He npeycMoTpeHO TIK 5.1
[IK 5.2
JlaGopaTopHoe 3aHsiTHE He npenycmotpeHo IIK 5.6
[IK 6.3
IIpome:xkyTouHnas arrecranus - 1M depeHIHPOBAHHBIN 32a4eT 1
HUTOI'O yacoB 35
Teopernyeckne 3aHITHS 16
IpakTHyeckune 3aHATHS 18
CamocTosiTeibHasi padoTa
JAudpepeHupoBaHHbIN 3a4eT 1




3 YciaoBus peaqu3anuu y4eOHOH TMCHUNIMHBI

3.1 Jlas peaau3anuu NporpaMmbl y4eOHo# nucuumimubl « MK 04.04
HNHTesiekTyaibHbIe CUCTEMbI U TEXHOJIOTHI 00Pa30BaTe/JIbHOM OPraHu3aluu,
NpeIyCMOTPEHO HAJIMYHeE CIeAYIIIUX CleNHaJbHbIX IOMelleHHil:

Jliia peanuzanuy nporpaMMbl y4eOHOM TUCIUIUIMHBI IPEAYCMOTPEHO HATUYUE
CJEYIOIIMX CHENUAIbHBIX TOMEIICHUN:

KommbroTepHblii Kiacec HHGOPMALMOHHBIX TEXHOJIOTHIA: KOJIMYECTBO MOCATOYHBIX MECT
- 28 mrt., focka Menosas - 1 mr., cTon uis npenogasatens - 1 mr., cTys U1s npenoaasareis - 1
IIT.; y4eOHO-METOJMUECKHIE TOCOOHS, TUIaKTHUECKHE U ITPE3EHTAMOHHbBIE MaTEepUaIIbI

KomnproTepHblil Kj1acc UMeeT clieAyroliee 00opya0BaHue:
YyebHo-nadboparopaoe obopynosanue: [Iponeccop Intel KomudectBo simep - 2 . O6bem Ka1I-
namsTi - 8MO ¢ bazoBas yacrora mpoueccopa - 2,0 [T. O6vem ycTtaHoBieHHOM namsatu - 41°0
HakomuTenb TBepAOTENBHBIN 00beMOM 512 BHUICO KapTa - BCTpOCHHAss. MakcuMaibHOE
paspemienue - 1920x1080 nukc. /{lnaronanbs monuTopa 23" KOJIUYECTBO MOHUTOPOB 1 IIT.
Pazpemenune: FHD (1920x1080 nukc.) knaBuatypa mbimbs OC Microsoft Windows 7 Pro
MynpTUMEINITHBI KOMILIEKT B COCTaBe: MPOEKTOp Sanyo, kperieHne Kromax, sxkpan Lumien
Eco Picture: TexHonorus mpoenupoBaHus H300pakeHUs - MEKPO3epKajia Ha MOJIYIIPOBOI-
HUKOBOM uuIie. bazoBoe pa3zpemenue npoekropa: 1280x800 nukc. Bxonel - VGA, HDMI 2 wir.,
[Mopte! - RS-232C, USB 2 mit., LAN Pa3mep nonorna: mmpuna 200 cm, BeicoTa 127 cm.
I1O: Microsoft Office 2010, ITaker Adobe CC 2019, Pixologic Zbrush Academic Volume
License, Adobe Substance Painter, Autodesk 3Ds max, Maya, Blender, Unity, Unreal Engine

3.2 NUudopmanuoHHoe odecrieyeHHe peaiu3aluu MPOorpaMmbl

Jns  peanuzanuu  mporpamMmbl  y4eOHOM JUCHMIUIMHBI OubOnuoreunslid  ¢gonx BBIY
YKOMIUIEKTOBAH NEYaTHBIMU U AJIEKTPOHHBIMU U3JaHUSIMHU.

OOyuaromiyecs U3 4McCiIa WHBAIKWJOB U JIMIl C OIPAaHMYEHHBIMH BO3MOXKHOCTSMH 370POBbS
o0OecrieyeHbl NeYaTHBIMM U (WJIM) SJIEKTPOHHBIMU 00pa30oBaTEeNIbHBIMU pecypcaMu B (opMax,
alalTUPOBAHHBIX K OIPAaHUYEHUSIM UX 310POBbSL.

Ocnoenas numepamypa:

1. buzseB, A.A. UHpopManmoHHBIE TEXHOJOTMM: HPAKTUKYM: [DJIEKTPOHHBIN
pecypc]/A.A. buzse, K.A. KyparoB ; HoBocuOupckuii rocynapCTBEHHBIH TEXHUYECKUA
yHuBepcureT. - HoBocubupck: HoBocuOMpCKuii rocy1apcTBEHHBIH TEXHUUYECKUN YHUBEPCUTET,
2022. - 96 C.: WL, TaoJI. - Pexum JIOCTYTIA:
http://biblioclub.ru/index.php?page=book&id=575330

2. HudopMarmoHHBIE TEXHOJIOTHH [DJIEKTPOHHBIN pecypc] : MeToJ. peKOMEHIAIUU 10
camocrosT. u3ydeHuto aucuuruasl / [, Tlomos, C.W. baxwunos, B.I'. Konwoxos, E.H.
SAmkuna, B.A. TluporoB .- M. : PITY®OKCMuT, 2022 .-167 c. : win. - Pexum nocryma:
https://lib.rucont.ru/efd/671375

3. HMudopmannoHHBIE TEXHOJIOTHH B MPOPECCHOHATBHON ACSITEILHOCTH [DICKTPOHHBIN
pecypc] / T.B. Map3aeBa .— Ynan-Y 13 : Bypsatckuii rocynapctBeHHbIi yHuBepeutet, 2025 .- 71
c. -Pexxum nocryma: https://lib.rucont.ru/efd/348195

4. VHdopmanmoHHbIe TeXHOJOTMU: y4yed. mocobue [DnexTponHbiii pecypc]/ JLT.
lNarapuna, 1.0. Tennosa, E.JI. Pymsianiesa, A.M. baun / mox pen. JI.I'. I'arapunoit. — Mocksa:
na «dOPYMy: NHOPA- M, 2021. — 320 c. -Pexxum  poctyma:
https://znanium.com/catalog/product/471464.

5. ®umumonoBa, E.B. HMudopmammoHHble TEXHOIOTMH B  NPO(EecCHOHATBHOM
nesaTenbHOCTH © yueOHuk / dunmumonosa E.B. — Mocksa : KnoPyc, 2022. — 482 ¢. — (CII0).
— ISBN 978-5-406-04887-0. — URL: https://book.ru/book/922139 (mata oOpateHus:



http://biblioclub.ru/index.php?page=book&id=575330
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https://lib.rucont.ru/efd/671375
https://lib.rucont.ru/efd/348195
https://znanium.com/catalog/product/471464
https://book.ru/book/922139

06.08.2024). — TeKcT : 3JICKTPOHHBIA.

6. XupikuHa, A.I'. MHopmarmoHHBIE TEXHOJOTHU [DIEKTPOHHBIN pecypc| : yueo.
nocobue / T.B. Munkuna, A.I'. Xasikuna .— CraBponons : u3a-8o CKOY, 2023 .— 126 c. : ui.
— Pexxum moctyma: https://lib.rucont.ru/efd/671178

Lononnumenvnasn numepamypa:

1. bormanoa, C.B. NHpopManmoHHbIE TEXHOJOTUU [DIEKTPOHHBIN pecypc]: ydeOHoe
nocooue / C.B. bormanosa, A.H. EpmakoBa. - CraBponons: Cepsucmikona, 2024. - 211 c. -
Pexxum mocryma: https://znanium.com/catalog/product/514867

2. Camoiinenko, A.Il. MHpOpMAMOHHBIE TEXHOJOTHH CTAaTHCTHYECKON 0O0pabOTKU
JAHHBIX [DIeKTpoHHBIN pecypc] : yued. mocodue / O.A. Ycenko, FOxHbIN denepanbHbIii YH-T,
A.I1. Camoitnenko .— PocroB H//l. : U3n-Bo FODY, 2024 .— 128 c. : win. — ISBN 978-5-9275-
2521-8 .— Pexum nocryma: https://lib.rucont.ru/efd/692393

3. CyxanoBa, O.H. NudopmannoHHble TEXHOJOTHU [DIEKTPOHHBIA pecypc] : mal.
npaktukym / O.B.

4. MentrokoBa, O.H. CyxanoBa .— Ilensa : PUO III'CXA, 2022 .- 116 c. : un. - Pexum
nocryma: https://lib.rucont.ru/efd/323727.

Hnmepnem-pecypcul:
1. www.informatics.mccme.ru/moodle/ - aucraHioHHast MOArOTOBKA 10 HH(POPMATHKE.
2. WWW.ixbt.com - caliT 0 BRICOKUX TEXHOJIOTHSIX, HOBOCTH MHAYCTPUHU M3 MUPA
KOMITBIOTEPHOTO OKEJIe3a», TECTOBBIE HCTIBITAHUS U 0030pBI 000PyIOBAHHS.
Kondepenmus. [Tnarpopma K. LHudporoii 3Byk. Llupposoe poro. MobmibHbIE
ycrpoiictea. Dopym.
www.lib.ru/INTERMET/termwww.txt - TOJIKOBBII CIOBaph TEPMHHOB.
4. Www.COmputerra.ru - HOBOCTH PO KOMITBIOTEPEI, )KeJIe30, HOBbIE TEXHOJIOTHH,
nH(popmMalroHHble TexHONOruu. Pyopuxu: B none 3penust; Komnbroreppana6; Jroxuna

IIOJIE3HBIX NTporpaMM; Pexsiama Ha caiite; binoru; Hayka u %u3Hb. ApXuB HOMEPOB
KypHaJa.

5. www.novtex.ru/IT/arhiv.htm
6. https://www.planttext.com/
7. https://kroki.io/#
8
9
1

.

https://www.canva.com/ru ru/
https://prezi.com/
0. WWW.jip.ru/ - 3JIeKTpOHHBIN HAay4YHBIH KypHAJI.
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4. KoHTPOJIb pPe3yJIbTATOB OCBOCHUSA Y4eOHOM TUCHUIIIMHBI

Pe3ysabTarnl 00yyeHus

Kpurepum oneHku

MeTtoabl OLICHKH

- aKTyaJIbHBIN
npogeccuoHaIbHbIN U
COIIMAIbHBIN KOHTEKCT, B
KOTOPOM IPUXOAUTCS
paboTaTh U KHUTh;

- OCHOBHbBIE HCTOUYHUKHU
UHPOPMALIUU U PECYPCHI
JUI pelIeHus 3a1ad u
npo0ieM B
npogecCuOHaIbHOM
W/WIIN COITUATEHOM
KOHTEKCTE;

- QJITOPUTMBI
BBINOJIHEHHSI padoT B
poeCCHOHAIBHOU U
CMEXKHBIX 00J1aCTsX;

- METO/1bl pabOTHI B
npo¢ecCHOHATIBLHON U
CMEXHBIX chepax;

- CTPYKTYpY IUIaHa Jyis
pelieHus 3a1ay;

- IOPS1I0K OLIEHKU
Pe3yJIbTaTOB PEIICHUS
3a1a4
npodecCuOHAIbHON
JeSITebHOCTH

- OCHOBHBIE METO/bI 1
cpezcTBa coopa,
00paboTKH, XpaHEHU,
nepeaayn U HaKOTJICHUS
uH(pOopMaLnu;

- TEXHOJIOTHIO TIOUCKA
uH(popmaIuu B cetu
WHurepHer;

- HOMEHKJIaTypa
UH(POPMALIMOHHBIX
HCTOYHUKOB
IpUMEHSEMBIX B
npodeCCHOHATBHON
NesITeIbHOCTH; TPUEMBI
CTPYKTYpUPOBaHHUS
uHpOpMaINH;

- (hopmar opopmienus
pE3yJIbTaTOB IOUCKA
uH(popMalun

- COZIEp>)KaHNE
aKTyaJIbHO HOpMaTUBHO-
IIPaBOBOI
JIOKYMEHTaIH;

YpoBeHb IPaBUIIBHBIX OTBETOB IIPH
IIICBMEHHOM U YCTHOM KOHTpOIJIE,
YETKOCTb U3JI0KCHUS MaTepHaa.
beicTpoTa opueHTanuu B
IIPEICTaBIIEMOM MaTepHUale,
OBICTPOTA peaKIMK Ha BOIIPOCHI.
[IpaBunbHOCTE, IOJIHOTA
BBIIIOJIHEHUS 3aJaHUN, TOYHOCTh
(OpMyYIHPOBOK, TOYHOCTH PACUYETOB,
COOTBETCTBUE TPEOOBAHUSAM.

YCTHBIH OIIpOC,
IPAaKTUYECKHE PAOOTHI




- COBPEMCHHAs Hay4yHas U
npodeccuoHambHas
TEPMHHOJIOTHS;

- BO3MOYKHbBIC TPACKTOPUHU
po(hecCHOHATLHOTO
pa3BUTHS U
camMo00pa3oBaHus

- ICUXOJIOTHYECKHE
OCHOBBI JICATEIbHOCTH
KOJUICKTHBA,
IICUXOJIOTMYECKHUE
OCOOCHHOCTH JIMYHOCTH,
- OCHOBBI IIPOCKTHOM
JIEATEILHOCTH

- 0COOCHHOCTH
COIHAJIBHOTO H
KYJBTYPHOT'O KOHTEKCTA;
- IpaBuiIa OPOPMIICHHS
JIOKYMCHTOB |
MOCTPOCHHS YCTHBIX
cooOImeHui

- Ha3HAYEHUE, COCTaB,
OCHOBHBIE
XapaKTePUCTUKU
OPraHU3aLMOHHON U
KOMITBIOTEPHON TEXHHKH;

- OCHOBHBIE€ KOMITOHEHTHI
MH(}OPMaILMOHHBIX
CHUCTEM, TPUHIUIIBI
BHEJIpEHUS
UH(OPMaIIMOHHBIX
CHCTEM, OpTaHU3AIHIO
MEKCETEBOTO
B3aUMOJCHCTBUS;

- Ha3Ha4YCHUE U
MPUHIUIIBI
HCITOJTb30BaHUS
CHCTEMHOTO U
MIPUKJIIATHOTO
MIPOrpaMMHOTO
obecreyeHus;

- IPUHLINIIBI 3A1UATHI
uH(pOpMaInu OT
HECAaHKI[MOHHUPOBAHHOT'O
JIOCTYTIA;

- IPABOBbIE aCIEKThI
HCIIOJTb30BaHMS
UH(OPMAIIMOHHBIX
TEXHOJIOTHI 1
IPOrpaMMHOTO
00eCIIeUeHNS;

- OCHOBHBIC TIOHSTHUS

OnTuManbHOCTH BEIOOpA CIIOCOOOB
JIENCTBUI, METO/IOB,
MOCIE0BATEIBHOCTEMN JACCTBHIA.
CooTBeTcTBHE TPEOOBAHUIM
WHCTPYKIUI, PETJIAMEHTOB,
PaLMOHAIBHOCTD JEHCTBUH.
To4HOCTB pacno3HaBaHUsA

HpO6JICMHLIX CI/ITyaI_II/Iﬁ B pa3JINYHBIX

KOHTEKCTax;
AJIeKBaTHOCTH aHAJIM3a CIIOKHBIX
CUTYaIlui TIPU PEIIeHUH 3a1a4
npo¢eCCuOHATBHON NeATETHFHOCTH,
3¢ (HEeKTHBHOCTH TTOUCKA.

TouHOCTH OIpeaAcCICHNUA NCTOYHUKOB

HYXHBIX PECYPCOB.

PazpaboTka neraapHOTO TUTaHA
JIEWCTBUI, TPABUIBHOCTh OLIEHKHU
PUCKOB Ha Ka)JOM IIary;
TOYHOCTH OLIEHKH IIIOCOB U
MHHYCOB MIOJIYYEHHOTO pe3ysibTaTa,
CBOETO IUIaHa U €ro peajin3aluH,
MPEJI0KEHUE KPUTEPUEB OLICHKU U
PEKOMEHIalUi 110 YIIy4IICHHUIO
IiaHa

Texymui KOHTPOJIb:
AKCIIEPTHOE HAOIIIOICHHUE U
OLICHKA B Ipoliecce
BBITIOJTHEHU S 3a/IaHU 1S
MIPAKTUYECKUX 3aHATUI;




aBTOMaTU3UPOBAHHON
00paboTKK HHPOPMALINY;

J1J1g OLIEHKU JOCTHKEHUS 3allJIaHUPOBAHHBIX PE3yJIbTaTOB O0yUYEHUS 1O JUCIUILINHE
pa3paboTaHbl KOHTPOJILHO-OLICHOYHBIE CPEJICTBA JUIsl MPOBECHUS TEKYILIEro KOHTPOJIS U
MIPOMEKYTOUHOM aTTeCTalllK, KOTOPBIE MIPHIIaratoTcs K paboueil mporpaMmme JTUCHUTUIHHBIL.

JlJiss OIIEHKHW JTOCTHIKEHUS 3aIUIAHWPOBAHHBIX PE3YyJIbTAaTOB OOYUEHHUsS MO AWCIMILINHE
pa3paboTaHbl KOHTPOJIBHO-OIICHOYHBIC CPEICTBA JUIsI MPOBEICHHUS TEKYIIETO KOHTPOJS H
MIPOMEKYTOUYHOM aTTECTAINH, KOTOPBIC MIPHUIIATAIOTCS K paboueii mporpaMme TUCIUTUTHHEIL.

OrneHka pe3yynbTaToB OOYUYEHHsI MPOU3BOAUTCS IMPH IMOMOIIU OalbHO-PEHTUHTOBOM
CUCTEMBI.

OCHOBHBIC KPUTEPUHU OLICHKU:

- koHciekTupoBanue 0,5 6aoB;

- aKTUBHOCTH Ha ypoke 0,5 0aos;

- IIOCceIaeMocCTh 3auaTuii 0,5 6amios;

- BBINOJIHEHUE WHMBHYyaJbHBIX JOMAIIHUX 3a7aHuil | 3aganue- 1 Oamr;

- BBIIIOJTHEHUE CaMOCTOATENIbHON paboThl 1 6awr;

- naboparopHas pabora 3 Oana;

- KOHTpoJIbHast pabota 1 3aganue -1 Oaur;

- y4acTue B HayYHO-UCCIIeIOBATENIbCKON padore 15 6amios;

- nudepennmpoBanHbIii 3auet 20 6amIoB.




MHNHOBPHAYKHN POCCHUN
BJIAJJMUBOCTOKCKWI I'OCYJIAPCTBEHHbBIN YHUBEPCUTET

®OHJA OHEHOYHbBIX CPEJACTB

JIJ1s1 IPOBEJICHUS TEKYILETO KOHTPOJIS U MPOMEXKYTOUYHOU aTTeCTallU
1o y4eOHOM NUCIUIIIUHE
MJIK 04.04 Humennekmyanvhole cucmemvl U mexHoL102UU

IpOrpaMMBbI TIOJATOTOBKH CIICITUATMCTOB CPEIHETO 3BeHA /
KBATU(UIIUPOBAHHBIX PAOOYUX U CITyKAITUX

09.02.07 Hnugopmayuornnsie cucmemul u npocpammuposanue

dopma 00yueHMsI: OuHasA

Haxonka 2026



OueHouHble CpeACTBAa JIE TPOBEICHUS] TEKYIIEro KOHTPOJIS H MPOMEKYTOUHOU
arrecTanuu 1o yudeOHoW muctmmuimae MK 04.04 «HnmennexmyanvHvle cucmemvl U
mexHonocuuy pazpadbortansl B cooTBeTcTBUM ¢ TpeboBanusmu OI'OC CIIO no crenuanbHOCTH /
npodeccun 09.02.07 Ungopmayuoruvle cucmemvl u NPOSPAMMUPOBAHUE, YTBEPKIESHHOTO
npukazoM MmwunoOpHayku Poccum ot «09» nexabps 2016 1. Ne 1547, mnpumepHoi
00pa3zoBaTebHON MPOTPaMMOi.

Pazpaborunk(n): Jluxaykuu M.b. npenooasamenv OCIIO ¢uruara @®I'HOY BO «BBI'Y» 6 e.
Haxooxke

Paccmotpeno u 0100peHo Ha 3aceJaHuu ITUKJIOBON METOIMYECKOM KOMUCCHHU
ITporokon Ne 10 ot «29» nrons 2026 r.

IIpencenarens [IMK B.B [Inaxomuna
noonucs




1 O0mue cBeaeHus

®onp onieHouHBIX cpencTB (nanee — POC) nmpenHazHAuEHBI AJI1 KOHTPOJIS U OLIEHKH 00pa30BaTeIbHbIX
JOCTIDKEHUH ~ 0Oy4aromuxcsi,  OCBOMBIIMX  ImporpamMmmy  y4deOHoit — gucumrumnael  MAK — 04.04
«Hnmennexmyanvhvie cucmemvl U MEXHOIOSUUY.

®OC BxIOYAIOT B ce0s1 KOHTPOJIbHbIE MaTepuaibl JUIsl IPOBEIACHUS TEKYLIEro KOHTPOJIS
yCIIEBaEMOCTH M IPOMEKYTOUYHOM aTTecTalMM 10 JUCLUIUIMHE, KOTOpas MpoBOAUTCS B (opme
1 epeHIIMPOBAHHOT0 3a4€Ta (C MCIO0JIb30BaHIEM OLIEHOYHOT'O CPE/ICTBA - Mecmuposamiie)

2 [lnanupyemble pe3y/abTaThl 00yUeHHs MO TUCHHUIJINHE, 00ecTieYnBalONIe Pe3yJbTaThl
0CBOeHHs 00pa30BaTe/IbHOI POrpaMMbI

Kon
Kon
pe3ynbTaTa HammenoBanmue pe3y/abTata 00ydeHus’
OK, IIK
o0OyueHus
OK'1 31 HasnayeHue 1 BUIbI MHTEIUIEKTYaIbHBIX CUCTEM, TEXHOJIOTUH cO0pa,
OK 2 HaKOIUIeHHs, 00pabOTKU M aHaIM3a AaHHBIX st 3anad MW
OK3 32 CocraB, CTpYKTYpY, IPUHIUITBI pean3aiii U (yHKIHMOHUPOBAHUS
OK 4 MHTEJJIEKTYaJIbHBIX CUCTEM (apXUTEKTypa HEMpOCETEN, IKCIIEPTHBIE CUCTEMBI,
OK'5 HEUYETKas JIOTUKA).
OK 6 33 ba3oBble u npHKIIaAHBIE HHTEIUIEKTYaIbHBIC TEXHOJIOTHU: MAIMHHOE 00yUYeHHE,
OK 7 riy0okoe o0ydeHue, 00paboTKa eCTECTBEHHOTO 3bIKa, KOMIIBIOTEPHOE 3pEHHE.
IIK 5.1, 34 HHCcTpyMeHTalbHbIE CpeICTBA pa3pabOTKH HHTEIUIEKTYaIbHBIX CUCTEM
9.2,5.6, (TensorFlow, PyTorch, scikit-learn, Keras, OpenCV, NLTK, Hugging Face).
6.3 vi OO0pabaTbIBaTh TEKCTOBYIO U YHCIOBYIO HH(OPMALIMIO C UCIIOJIb30BAHUEM
METO0B MHTEJUIEKTYaJIbHOTO aHajm3a (KjJaccu(uKaius, KIacTepu3alms,
perpeccusi, MPOrHO3UPOBAHHE).
v2 [TpuMeHATh MyTbTUMEIUIHBIE TEXHOJIOTUH JUIsl 00paOOTKH U MpeACTaBIECHUS
JAHHBIX B MHTEJJIEKTYAJIbHBIX CHUCTEMaXx (pacro3HaBaHue NU300paKeHUH, CHHTE3
peun, reHepanys KOHTEHTA).
v3 OO6pabaTbIBaTh 5JKOHOMUYECKYIO U CTATUCTUYECKYIO HH(POPMAIUIO, UCTIONb3YS
MaKeThl MPUKIIAIHBIX TTporpamm s 3aaad U (mporno3upoBanue crpoca,
ONTUMU3AIINSI, AaHATIU3 PUCKOB).
35 — METOOJIOTUH pa3paboTku nHTeIUekTyansHbIx cuctem (CRISP-DM, KDD,
MLOps);
— 9Tansl )KU3HeHHoro 1ukIiIa mozeneit UM (c6op nanHbIX, npenobpaboTka,
o0y4eHue, OlleHKa, pa3BePThIBAHUE);
— aITOPUTMBI MAIIMHHOTO 00y4YeHNs (HEHPOHHBIE CETH, IEPEBbs PEIICHNH,
SVM, ancamb6in);
— METPHUKHU KadyecTBa MoJieseil (TOYHOCTh, monHoTa, F-mMepa, AUC-ROC, MAE,
RMSE);

14



— crioco6s! naTerpanuu M-monyneit B UC (REST API, MukpocepBuchl,
Docker);

— MeTo/ibl TecTupoBanus MM -cucrem (Banupanus, poBepka Ha nepeodydeHue,
npeid TaHHBIX);

— yrpo3sl 0ezonacHoctu B MM (cocTsi3aTenbHble aTaku, OTPAaBICHHUE aHHBIX,

HWHBCPCHUA MOI[CJII/I) 1 MCTOJbI 3allIUThI.

v4

- coOuparts ¥ npenoOpadaTbIBaTh JaHHbIE U1 00yYeHHUS WHTEIUICKTYaIbHBIX
MOJICHECH;

— pa3pabartbIBaTh U HACTpauBaTh HEUPOCETEBBIC APXUTEKTYPHI U MOJIENIN
MalIMHHOTO 00YUeHUS;

— UHTETPUPOBATh OOYUYEHHBIE MOJIEIH B KOPIIOPATUBHBIE HH(OPMALIMOHHbBIE
CUCTEMBI;

— IPOBOJIUTH TECTUPOBAHHUE MOJIENEH (BaIuAalUs, OLICHKA METPUK,
Harpy304HbI€ TECTHI);

— obecrnieunBaTh 3alUTY JAHHBIX U MOJieel (aHOHUMM3AIMs, I pPOBaHUE,
KOHTPOJIb JTOCTYTIA);

— IOKYMEHTHPOBATh PE3yJbTaThl pa3pab0TKU U BHEAPEHUS HMHTEIUICKTYATbHBIX

CHUCTCM.
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3 CooTBeTCTBHE OLIEHOYHBIX CPEICTB KOHTPOJMPYEMbIM Pe3y/ibTATaM 00yUeHH st

Kparkoe Kon HaunmenoBanue 011eHOYHOTO
HaUMCHOBAH | negyyy ? Cpe/CTBa U MPEICTABICHUE €T0 B
ue pasnena [Tokazarenn” oBiaeHUs KOC
(Momymsr) /| PTATd pe3yabTaTaMu 00y4eHus ”

TeMbI oOyue Texymuii [TpomexyTouHas
JUCLMIUIMHBL |  HUsA KOHTPOJIb aTTecranus
1. VHTENmIeKTyanbHbIE CHCTEMbI M TEXHOJIOTHHI

CnocobHOCTh KaccupuIMpoBaTh | Yemuwiti onpoc | Yemuuwiii
MHTEJUICKTYaJIbHbIE CUCTEMBI 110 (n 5.1 sonpocvl | onpoc (n 6.1
31 MeToaM 00pabOTKH JTaHHBIX 1-5) sonpocul 1-18)
(HeipoceTu, IKCIIEPTHHIC Pegpepam (n 5.2 | Tecm sapuanm
CHUCTEMbI, HEUETKas JIOTHKA, memuwt 1-15) MNel-2 (n6.2)
TCHETHYECKUE AJITOPUTMBI).
CnocoOHOCTh onHcaTh Yemuoui onpoc | Yemnuwiu
Tema 1.1. APXUTEKTYPY U MPUHIIUIIBI (n 5.1 eonpocvl | onpoc (n 6.1
Buasr u Ey) (bYHKIIMOHUPOBAHUS 1-18) sonpocul 1-18)
0COOEHHOCTH WHTEJUICKTYyaIbHBIX cucTeM (0a3a | Pegpepam (n 5.2 | Tecm sapuanm
MHTEIJICKTYa 3HaHWI, MEXaHU3M BBIBOJA, memuwt 16-30) Nel-2 (n6.2)
JBHBIX uHrepderc). Ilpakmuueckasn
uHpopmaro CnocoO6HOCTh 00pabaThIBaTh paboma Nel (n
HHBIX CHCTEM TEKCTOBYIO M YUCIIOBYIO 5.3)
Y1 | uadopmMaIuio ¢ UCIOIb30BaHUEM
METOJIOB HHTEJUICKTYaITbHOTO
aHaJIM3a.
CnocoOHOCTh TPUMEHSITH
V2 MYyJIbTUMEANIHBIEC TEXHOIOTUN
1u1st 00paboTku nanubix B M-
CUCTEMaX.

4. Onucanue npoueaypbl olleHUBAHUSA

Pe3ynbrarsl 00ydeHus 10 TUCHUIUIMHE, YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIUI OLEHUBAIOTCS 110
«YAOBJIETBOPUTEIILHOY,

YETBIPEX

OabHON

mKaJic OLICHKaMHU:

«HCYOOBJICTBOPUTCIBLHOY.

«OTJIIUYHO»,

«XOpOouIo»,

Tekymas arrecranus 10 JUCLUIIINHE IPOBOAUTCS € LIEJIBI0 CUCTEMATUYECKOM MTPOBEPKU TOCTHUKECHUIN
oOyuaromuxcsi. OObeKTaMu OIICHUBAHMS SIBJSIOTCS. CTENEHb YCBOEHHUS TEOPETHUECKUX 3HAHUM, YpOBEHBb
OBJIAJICHUS TPAKTUYECKHMMH YMEHUSMHU U HaBbIKAMH 10 BCEM BUAaM yuyeOHON pabOThl, KaYeCTBO BBIMTOJIHEHUS
CaMOCTOSITENIbHOW paloThl, yueOHas TUCHMIUIMHA (AKTUBHOCTh HA 3aHATHUSAX, CBOEBPEMEHHOCTH BBITIOJIHEHUS
Pa3IUYHBIX BUJIOB 33JaHUM, TOCEIIAEMOCTh BCEX BUJIOB 3aHATHUI 10 aTTECTyeMOMN AUCLUIIIINHE).

IIppy  mpoBeneHUM  IPOMEKYTOUHOM  aTrTeCTAllMd  OLICHMBACTCSA  JOCTHIKEHHE  CTYIEHTOM
3aIJIAaHUPOBAHHBIX MO AMCHUIIMHE pe3yJlbTaTOB OO0Yy4YeHHs, 0O0ECIeYMBAIOUIMX pPE3yabTaTbl OCBOEHUS
o0Opa3oBaTeNbHON MporpamMmbl B 1eioM. OQyenka Ha 3aueme 8bICMABIACMCA C Y4emoM OYEHOK, NOJYUEeHHbIX
NPU NPOXOAHCOCHUU MeKyuel ammecmayuu.

Kpurepun oueHuBaHus yCTHOI'O OTBETa

(omieHOUHBIE CPEACTBA: cobecedosanie, YCmHoe cooOueHue)

5 0a/u10B - OTBET MOKa3bIBACT MPOYHBIE 3HAHUS OCHOBHBIX MPOILIECCOB HM3YyYa€MOW MPEIMETHOMN
001aCTH, OTJIMYAETCs TNIyOMHOM M MOJHOTOW PACKPBITHUSA TEMBI; BJIJCHUE TEPMUHOJOTHUYECKUM alIapaToM;
yMEHUE OOBSCHATh CYIIHOCTb, SIBJICHHWM, IMPOIECCOB, COOBITHA, NeJaTh BBIBOABI U OOOOIICHUS, TaBaTh
apryMEHTHPOBAaHHBIE OTBETHI, NPUBOIUTH MPUMEpPHI; CBOOOIHOE BIIAJACHUE MOHOJIOTUYECKOH pEeublo,
JIOTUYHOCTH ¥ TIOCJIEIOBATEILHOCTh OTBETA; YMEHUE TPUBOJAUTH MIPUMEPHI COBPEMEHHBIX MPOOJIEM N3ydaeMoit
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obuactu.

4 6ani1a - 0TBET, OOHAPY>KUBAIOLIMI IPOYHbIE 3HAHUSI OCHOBHBIX MPOLIECCOB M3y4aeMOi MpeaMeTHOM
o0jacTy, OTJIMYAeTCs INIyOMHOM M IOJIHOTON PAcKpbITUS TEMBbI; BIaJ€HUE TEPMHUHOJIOTMYECKUM allapaToM;
yMEHHUE OOBACHATH CYIHOCTb, SIBJICHHM, IPOLIECCOB, COOBITHH, HenaTh BHIBOJbl M OOOOLIEHMS, AaBATh
apryMEHTHPOBAaHHBIC OTBETHI, NPUBOAUTH MPUMEPBI; CBOOOIHOE BIIAJCHWE MOHOJOTUYECKOH peublo,
JIOTUYHOCTB U MOCIIEJOBATEIBHOCTD OTBETa. OHAKO JOIYCKAETCsl OJHA - JBE HETOYHOCTH B OTBETE.

3 0asa — OTBET, CBUAETEIbCTBYIOIIMN B OCHOBHOM O 3HAaHUH IPOLIECCOB M3y4aeMOU NpeaMETHOMN
001aCTH, OTJIMYAIOLIUICA HEAOCTATOUYHOW INIyOMHOW M IHOJHOTOW PACKPBITUS TEMbl; 3HAHHMEM OCHOBHBIX
BOIIPOCOB TEOpUU; C€Iad0 CHOPMUPOBAHHBIMH HABBIKAMHM aHAIM3a SIBICHHUH, MPOIECCOB, HEIOCTATOYHBIM
YMEHHUEM J1aBaTh ApI'yMEHTUPOBAHHbBIC OTBETHI M IPUBOJUTH IIPUMEPHI; HEAOCTATOYHO CBOOOAHBIM BJIaJICHUEM
MOHOJIOTUYECKOH PeUblo, JIOTHYHOCTHIO M MOCIEI0BATEIBHOCTBIO OTBETA. J{omyckaeTcss HeCKOJIBKO OIUOOK B
COJIEP’)KaHUU OTBETA; HEYMCHHME IIPUBECTH IPUMEP pa3BUTHs CHTyallMM, IIPOBECTH CBS3b C APYTUMHU
acleKTaMu M3y4aeMoi o0aacTu.

2 fanaa — oTBeT, OOHApYXKMBAIOIIMH HE3HAHUE IPOLECCOB M3y4aeMOM mpeameTHo oOnacTy,
OTJIMYAIOIIUNCA  HErIyOOKMM  pacKpbITUEM  TEMbl; HE3HAHWEM  OCHOBHBIX  BOIIPOCOB  TEOpUH,
Hec(hOPMHUPOBAaHHBIMU HABbIKAMM aHAJIM3a SBJICHUM, MPOLIECCOB; HEYyMEHUEM MaBaTh apryMEHTHUPOBAaHHbIE
OTBETHI, CJIa0bIM BJIAJIECHUEM MOHOJOTMYECKOW PEUYbI0, OTCYTCTBHEM JIOTMYHOCTH U IOCIEA0BATEIbHOCTH.
JlonmyckaroTcsi cepbe3Hble OIIMOKU B CO/IEP’KaHUM OTBETA; HE3HAHUE COBPEMEHHOM NMpoOIeMaTHKH U3ydaeMoi
obnacTH.

Kputepuu oneHuBaHusi NUCbMEHHOI PadoThI

(OLICHOYHBIE CPEJICTBA: pehepam, KOHCNeKm, KOHMPOIbHASL paboma, pacuemuo-epaguyueckas paboma,
00KIa0 (coobuenue), 6 Mmom Yucie 6bINOJIHEHHbLI 8 hopMe npe3eHmayull, meopuUecKoe 3a0anue).

5 6ay10B - CTyZIEHT BbIpa3uil CBOE MHEHHUE MO chOPMYITUPOBAHHON MpobdieMe, apryMEeHTHPOBAI €ro,
TOYHO ONPEICITUB €€ CoJepKaHue U coctapisiromue. [Ipodbiema packpbITa MOIHOCTHIO, BBIBOJIBI 0OOCHOBAHBI.
[TpuBeneHbl TaHHBIE OTEUYECTBEHHOW M 3apyOeXHOW ITUTEepaTyphl, CTATHCTUYECKUE CBEACHUs, WH(popmanus
HOPMAaTHUBHO-TIPaBOBOTO xapakTepa. CTYICHT BiaJleeT HaBBIKOM CaAMOCTOSITENIbHOW PabOTHI MO 3aIaHHON TeMe,
METOJaMH U TpUEeMaMHU aHaju3a TEeOPEeTUYECKUX H/WIM TMPAKTUYECKUX AaCMeKTOB H3y4aeMoW o00IacTH.
@DakTUUECKUX OIMMOOK, CBSA3aHHBIX C IMOHMMAaHHMEM TIpoOJeMBbl, HeT; rpaduyecku paboTta odopmieHa
MPABUIIBHO.

4 panaa - paboTta XapaKTepU3yeTCsi CMBICIIOBOM IIEIBHOCTBIO, CBSI3HOCTBIO W TOCIEA0BATEIIBHOCTHIO
U3JI0KEeHNUs; JOMYIIeHOo He Oosiee 1 ommOku mpu 0OBSICHEHUH CMBICIA WM coJiepkaHus pooiemsl. [IpoGiema
packpbiTa. He Bce BBIBOABI CHENaHBl W/WIKM 00OCHOBaHBI. /[l aprymMeHTanuy TpPUBOAATCS IaHHBIC
OTEUYECTBEHHBIX M 3apyOeXHBIX aBTOPOB. [IpoJeMOHCTPUPOBAHBI HCCIENOBATEIbCKUE YMEHHS U HaBBIKH.
@DaKTHYECKNX OMIMOOK, CBSI3aHHBIX C TIOHUMaHWEM IMpoOJieMbl, HeT. JlomymieHsl OfHa-IBE OIIMOKH B
odopmieHUH pabOTHI.

3 6a/1a — CTYJICHT NMPOBOAUT JOCTATOYHO CAMOCTOSTENIFHBI aHAIN3 OCHOBHBIX JTAIOB U CMBICIIOBBIX
COCTABJIIIOLIMX MPOOJEeMbl; TOHUMaeT 0a30BbIE OCHOBBI U TEOPETHYECKOE OOOCHOBAHHE BHIOPAHHOM TEMBI.
[Tpobnema packpbITa He TIOTHOCTHIO. BBIBOIBI HE CAETaHbl W/WIH BBIBOJABI He 000cHOBaHHI [IpoBeneH ananmms3
npo6emMbl 06e3 MpHUBJICUEHUS JONOIHUTENbHOM nuTeparypsl. JJonymeHo He 6onee 2 OomMOOK B CMBICIE MU
coJiep;KaHuu poOsieMbl, 0POPMIIEHUU PaOOTHI.

2 fasa - paboTa mpeAcTaBlseT coOON TMepecKa3aHHBId WM TMOJHOCTHIO MEPENUCaHHBIA UCXOIHBIN
TEeKCT 0e3 Kakux Obl TO HHM OBUIO KOMMEHTAapHeB, aHanmm3a. He packpeiTa CTPYKTypa W TEOpeTHUECKas
cocraBmsitonias Tembl. [Ipobrnema He packpbiTa. BwiBoabl oTcyTcTBYROT. JlomyiieHo Tpu uiu Ooiiee Tpex
OIIMOOK B CMBICIIOBOM COZIEpKaHUH pacKpbIBaeMOi MpooieMbl, B 0pOpMIIEHUN PAOOTHI.

KpnTepml OLICHUBAHUA TECTOBOI'O 3aIaHUA

Onenka Omauuno Xopowio Yoosenemsopumenvno | Heyoosnemeopumenvro
KonuuectBo ot 81% 1o
91% u=> g . He meHee 70% meHnee 70%
MIPaBUIILHBIX 90,9 %
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| oreeroB | |

Kputepunu BbicTaB/IeHUs] OLIEHKHU CTY/IEHTY Ha 3a4eTe

(OLICHOYHBIE CPEICTBA: YCMHbIUL ONPOC 8 (hopme Omeemos HA 80NPOCHI OULEMO8, YCMHbIU ONpocC 8
Gopme cobecedosanus, 8bINOIHEHUE NUCLMEHHBIX PA3HOYPOBHEBLIX 3A0aY U 3a0AHUL, KOMNLEKCHASL pACYemHO-
epaghuueckasn paboma, meopueckoe 3a0anue, Kelc-3a0aua, NOpmeoauo, npoekm u m.n.)

Orneska 1o
IIPOMEKYTOUYHON XapakTepHucTUKa KauecTBa c(hOpMUPOBAHHOCTH KOMIIETECHIIUIA
aTTecTaluu

CryneHT aeMoHCTpUpyeT C(OPMHUPOBAHHOCTh JUCLMIUIMHAPHBIX
KOMIIETEHIIM  HAa  NPOJBUHYTOM  YpOBHE:  OOHAapy>KHBaeT
BCECTOPOHHEE, CHCTEMaTHYeckoe M IIyOOKOoe 3HaHue Yy4eOHOro
Marepuana, yMeEEeT TECHO YBS3bIBaTb TEOPUI0 C IPAKTUKOM,
CBOOOJHO CHpaBiIsIeTCs € 3a7ayaMM, BOIPOCAMU U IPYTMMHU BUIAMHU
NPUMEHEHUs 3HAHUI, NpUYEM HE 3aTpPYyJHSETCS C OTBETOM IIpHU
BUJIOM3MEHEHUH 33JaHUM, IPaBUJIBHO OOOCHOBBIBAET IPUHATOE
pellieHre, BIaJAEeT PAa3HOCTOPOHHHMMHU HAaBBIKAMU M IpUEMaMu
BBITNIOJTHEHUS] PAKTUYECKUX 3a/1a4.
CryneHT AeMOHCTpHpYET C(HOPMHUPOBAHHOCTh TUCIHMIUTHHAPHBIX
KOMIIETEHIIM Ha 0a30BOM YPOBHE: OCHOBHBIE 3HAHUS, YMEHMS
OCBOEHBI, HO JIOMYCKAIOTCSI HE3HAYUTENbHbIE OLIMOKH, HETOYHOCTH,
3aTpyJHEHUS IIPU AHAJTUTHYECKUX OllepalusixX, IEpeHoce 3HaHUU U
YMEHHH Ha HOBbIE, HECTAHJAPTHHIE CUTYAIIUH.
CTyneHT AeMOHCTpHUpYeT C(OPMUPOBAHHOCTh JUCHMIUIMHAPHBIX
KOMIIETEHIIMI Ha TIOpPOrOBOM YPOBHE: MMEET 3HAHUSA TOJIBKO
OCHOBHOIO MaTepuajga, HO HE YCBOWI €ro JeTajled, B XOJe
KOHTPOJIbHBIX MEPONPUSITUNA TONYCKAIOTCSI 3HAYUTENIbHbIE OINOKH,
HE/JIOCTaTOYHO  MpaBWIbHBIE  (OPMYJTUPOBKH,  HapyLICHUS
JIOTUYECKOW ITOCJIEIOBATEIbHOCTH B M3JI0KEHUH IPOrPaMMHOIO
MaTepuaga, HUCHBITBIBAET  3aTPyJHEHUS TpPU  BBINOJIHEHUU
MPaKTUYECKUX padoT, MpU ONEPUPOBAHUMU 3HAHUSIMH U YMEHUSMU
IIPU UX MEPEHOCE HA HOBBIE CUTYAllHH.
CTyneHT aAeMOHCTpUpyeT CGHOPMUPOBAHHOCTb IUCHUIUIMHAPHBIX
KOMIIETEHIIMM Ha YPOBHE HMIKE ITOPOTOBOTO: BBIABIISETCS IOJIHOE
«HE 3a4TeHO» / WJIY MTPAKTHYECKH TIOJIHOE OTCYTCTBHE 3HAHUM 3HAYUTEIILHON YacTH
«HEYAOBIETBOPUTENILHO» | IPOTPAMMHOIO MaTepuaia, CTYIAEHT JONYCKAaeT CYLIECTBEHHbBIE
OLIMOKH, HEYBEPEHHO, C OOJIbIIUMHU 3aTPyJHEHUSMHU BBIIOTHSIET
IPAKTUYECKHe PadOThl, yMEHHsI U HAaBBIKU HE C(HOPMUPOBAHBHI.

«3a4TeHO» /
«OTJIMYHOY

«3a4TEHOY» /
«XOPOILIIOY

«3a4TeHo» /
«YJIOBJIETBOPUTEIHHOY

5. IlpuMepbI OLEHOYHBIX CPEACTB /ISl MPOBEACHUA TeKYIIeH aTTecTAluu

5.1 Bonpocel 1Jis1 YCTHOTO Onpoca

1. Haiite ompeaeneHne HUHTEIEKTyansHOH uHpopmanmonnoit cuctembl (UMC). Yem oHa
MPUHLMITHAIEHO OTJINYAETCS OT TPATUIIMOHHOW HHPOPMAIIMOHHON CHCTEMBI?

2. HazoBute ocHOBHBIC KOMMOHEHTHI (apxutekTypy) tunuaaor MNC. Kpatko oxapakTepusyiTe
(GYHKLUIO K&KI0T0 KOMIIOHEeHTa (0a3a 3HaHWi, pelaTesb, MHTEUIEKTYalIbHBINA HHTepdeiic U T.1.).

3. Uro Ttakoe "3Hanug" B koHTekcTe MM C? Uem 3HaHUS OTIMYAIOTCS OT JaHHBIX?
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4, [lepeunciinre W oXapaKTepu3yHTe OCHOBHBIE cBoiicTBa (ocobennoctn) MHC (mampumep,
CIOCOOHOCTD K 0OBSICHEHHIO, UCIIONIb30BAHUE CHMBOJIMUYECKHUX PACCYKIACHUH, aIalTHBHOCTS ).

5. Uro Takoe skcmepTHas cuctema? HazoBuTte ee OCHOBHBIE LIETTH U 00J1aCTH IPUMEHEHHS.

6. OnummTe KIAaCCHYECKYI0 apXHTEKTypy JKCHEepTHOW cucTeMbl. KakoBbl ponn 0a3el 3HAHMIA,
MAIIIMHEI BBIBOJIA U pa00oYei mamMsaTH?

7. B yem pasHmma Mexay OpsAMBIM (BOCXOISIIMM) W OOpaTHBIM (HUCXOMSIIUM) JIOTHYECKUM
BbIBostoM? [IpuBennTe mpumep 3aqadu, ISl KOTOPOH MPeNMoYTUTENbHEee KaKIbIA M3 METO/IOB.

8. Kakne cmocoObl mpencrtaBineHuss 3HAHWKW HawOoJee 4YacTO HCHONB3YIOTCS B OKCHEPTHBIX
cuctemax? (Hampumep, mpaBmiia mpoxyKIun, (ppeiMbpl, CEMaHTHYECKHE CETH).

9. HazoBute m0oCTOMHCTBA M HEAOCTATKH SKCHEPTHHIX CHCTEM MO CPAaBHEHHUIO C YEJIOBEKOM-
9KCIEPTOM.

10. UeMm cucTembl, OCHOBaHHBIE Ha MamMHHOM oOy4dennn (Machine Learning), oTiH4aroTcst OT

KJIACCUUYECKUX IKCIIEPTHBIX CUCTEM?

11. Uro Takoe "HeiipoHHas cers"? Ommmmte ee 0a30BYI0 CTPYKTYypy (HEHPOHBI, CIOHW, CBSI3U) U
MPUHIMI 00YYCHUSI.

12. Uro Takoe HeueTkas joruka (fuzzy logic) m mist pelieHust KakuxX TUTOB 3a/a4 OHa HauOoiee
noaxoaut? [Ipuseaure npumep.

13. Jaiite onpe/e/ieHne TeHETUHYECKUM airopuTMaM. OMUIIKUTE WX OCHOBHOW LIUKJ paboThl (0TOOP,
CKpELIMBaHUE, MyTallMsl) U IPUBEANTE IPUMED 334a4H, KOTOPYIO OHU PEILAIOT.

14. Uro Takoe ruOpuaHas WHTEIUIEKTyaidbHas cucrteMa’ llouemy 9acTo MCHONB3YIOT THOPUIHBII
nonxon? [lpuBeanre npumep coueTanus pa3nuyuHbIx TexHonoruit UM B ogHOM cucteme.

15. Uro Takoe UHTEIIEKTyalIbHbIe HH)OPMALIMOHHO-TIOUCKOBBIE CUCTEMBI? YeM OHM OTJINYal0TCS OT
OOBIYHBIX TOUCKOBBIX cucTeM? (MOYKHO TOBOPUTH O CEMAaHTHYECKOM MOUCKE).

16. Urto Ttakoe CASE-cucTeMbl W Kak HHTEIJIEKTyaJIbHbIE TEXHOJOTHH HPUMEHSIOTCS IS
MOIIEPKKH )KMU3HEHHOTO KA pazpadbotku [10?

17. Uro Takoe OHTOJIOTMHM M KakKyl0 pojb OHU HrpaioT B coBpemeHHbIXx WWC (mampumep, B
CEMaHTHYECKOM BebOe)?

18. OnuInuTe IPOIEeCcC U3BJICUCHMSI 3HAHUK JIJIs1 HATIOJHEHUs 0a3bl 3HAHUM 3KCIIEPTHON CUCTEMBI. B
YeM 3aKJIF0UAI0TCSl OCHOBHBIE TPYIHOCTH 3TOTO mporecca?

5.2 Temsl pedepaToB

Baok 1. OcHOBBI 1 TEOPUA HCKYCCTBEHHOT0 NHTe/LIekTa (M)
Hcropus pa3BUTHSA HCKYCCTBEHHOTO MHTENJIEKTA: OT uael ThIopuHTa 10 COBPEMEHHBIX HEMpoceTeH.
[MonsTHe M KNaccuUKAUST HHTEIUIEKTYalbHLIX HH(popManmoHHbIX cucteM (UUC).
OcCHOBHBIE MOJIENY TIPEACTABICHHS 3HAHUN: TIPOYKIMOHHbBIE, (PpeiiMOBBIE, CEMaHTHYECKHE CETH.
OKcIepTHBIE CUCTEMBL: APXUTEKTYpa, IPUHLIUIIBI paOOTHI U 00JIACTH IPUMEHEHUSL.
WuTennextyansHbiil ananu3 ganHeix (Data Mining) xak ocHoBa coBpemennbix UHC.
MaiumHHOe o0yueHue: BUAH (C yuuTesnaeM, 0e3 yuuTess, ¢ MOJKPEIUIEHUEM) H UX OTIHYHSL.
Heuérkas moruka m HEYETKIE MHOXKECTBA: KaK KOMIIBIOTEPHI y4aTCsl TOHUMATh "MPUOIN3UTENbHbIE" 3HAYeHUSI.
I'eHeTnueckye aropuTMBbl M SBOITIOLMOHHOE POrPaMMHUPOBaHHUE: IPUHIMIIBI €CTECTBEHHOTO0 0TOOpa B KOJIE.
HckyccTBeHHBIE HEMPOHHBIE CETH: OT MpOCTeiiero nepcentpoHa Ao riryookux cereit (Deep Learning).

. [IpuHIUITBEI pabOTHI M APXUTEKTYpa CHCTEM aBTOMATHYECKOTO paclio3HaBaHUs 00pa3oB.

Baok 2. TexHO10rMy U HHCTPYMEHTAPHIA
0030p COBpEMEHHBIX HHCTPYMEHTOB Jutst pa3pabotrku MU -cucrem (TensorFlow, PyTorch, Keras).
Poutb s1361K0B IporpammupoBanus (Python, R) B co3nannu HHTEIIEKTYaTbHBIX CHCTEM.
Bonbmme nannsie (Big Data) 1 ux cBs3b ¢ 00yueHrEeM HEHPOHHBIX CETEH.
OO6mavHbIe TEXHOJIOTHH IS pa3pabOTKU U pa3BepThiBanus I-Mozaenei.
CpaBHUTENBHBIN aHATN3 CUCTEM KOMIIBIOTEpHOTO 3peHus (OpenCV, YOLO).
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O6paboTtka ectecTBeHHOTO s3b1Ka (NLP): kak mammaa moanmaet Teket (NLTK, GPT).

T'omocoBeie HHTEPQEIHCHI 1 CUCTEMBI PaciO3HABAHUS PEUH.

PoboToTexHnka U HHTEIUIEKTYalbHbIe CUCTEMBI YIPaBIECHHs: 0030p COBPEMEHHBIX IIaT(opM.

WHTenneKTyansHble areHThl M MyJIbTHAT€HTHBIE CUCTEMBI.

MeToab! OLICHKH KauecTBa HHTEIUIEKTYaIbHBIX CUCTEM (METPHKH accuracy, precision, recall).
Baok 3. [IpakTuyeckoe npuMeHeHue (M0 OTPACIISIM)

IIpumenenne UM B MemuitnHe: AHArHOCTHKA 3a00JIeBaHUA B 00pabOTKa CHUMKOB.

HHTennexTyanbHbIe CHCTEMBI B OaHKOBCKOH cepe: CKOPUHT B 00HApYKEHNUE MOILICHHUYECTBA.

WU B 0Opa3oBaHny: aaniTUBHBIE TUTAT(HOPMBI 1 YMHBIE TPEHAXKEPHI.

BecninoTHble aBTOMOOWIN: IaTYNKH, aITOPUTMBI U TPOOIEMBI 0€30TIaCHOCTH.

[Mpumenenue U B cenbckoM X03SHCTBE (TOUHOE 3eMIIEICIHE).

WU B xnbepOe30omacHOCTH: aBTOMAaTHIECKOE OOHApYKEHNE U OTPAKEHUE aTakK.

Pexomennarensuble cuctemsl (Netflix, STanexc.MapkeT): Kak OHH yraJbIBalOT BAIlH KEJIaHHS.

Yart-00THI ¥ BUPTyaJIbHBIE aCCUCTEHTHI (Siri, Anuca): MPUHIUIBI pabOTHI U UX OyayIiee.

NHTemekTyanbHble CHCTEMBI MOAJCPKKY IIPUHATHUS PEILICHUN B YIIPABICHUN IIPEAIPUATUEM.

OTudecKkue M MpaBOBBIE aCMEKThI MCIIOJIH30BaHUS UCKYCCTBEHHOI'O MHTEIUIEKTa (IpodiieMa alropUTMHYECKON

TIPENIB3SITOCTH).

5.3 [IpuMepsl NPpaKTHYECKHX PAdOT
IIpakTuyeckasi padora Nel. MoaeMmpoBaHHe HHTE/VIEKTYAJIbHON CHCTEMBbI

Tema: Pa3zpaboTka 3KCIIEpTHOW CHCTEMBI JUIsl AMArHOCTUKH HeucnpaBHocTel [1K.
ean padoTbi:

. W3y4nTh NpUHIUIBI HOCTPOEHUS DKCIIEPTHBIX CUCTEM.

. OcBouTb 3Tanbl U3BJICUEHUS U (hOpMaTU3alluy 3HAHUI.

. Peanu3oBaTh npocToif MexaHu3M npsimoro BeiBoja (forward chaining).

. [IpoBectu TecTupoBaHue cUCTEMBI HA HA0OPE BXOIHBIX JAHHBIX.
3aganue:

1. BriOpate mnpeameTHyro 00s1acTh — JMAarHOCTUKAa HEHMCIPABHOCTEW MEPCOHAIBHOTO
KOMIIBIOTEpA.

2. CocraButh 0a3y 3HaHuil (He meHee 10 mpaBuiI) Ha OCHOBE MPUYMHHO-CIIEACTBEHHBIX
CBS3CH.

3. PazpaboTtatre anroput™ nNpsiMoro BeIBOAA.

4. PeanuzoBath nporpammy Ha si3bike Python (unum nceBaokon).

S. IIpoBectu TecTupoBaHue cucTeMbl Ha 3—4 IpuUMepax.

6. OdopMuTh OTYET C OMHMCAHHWEM TMPABUJ, CTPYKTYPhl, JUCTUHIOM IPOTPAMMBI U

pe3ynbTaTaMi paboTHI.

1. AHanu3 npeaMeTHOI 00/1acTH
Ob6nacts — HeucnpaBHocTd [1K. CumnToMbl: HeT U300pakeHNsl, KOMIIbIOTEp HE BKIIIOUAETCS, CUCTEMA

3aBHCAeT, CHHUW JKpaH, IIyM OT OJIoka muTaHus, reperpeB u np. [lpuumnsl: HeucnpaBHocTh BII, meperpes
MpoIieccopa, BBIXO U3 CTPOsT BUIEOKAPTHI, pobiieMbl ¢ O3Y, moBpekieHne KECTKOTO TUCKa U T.]T.

33[[8.‘-18. CHUCTCMBI — 110 Ha6opy CUMIITOMOB OIIPECACIUTDH HanOoJee BCPOATHYIO IPUYHNHY HCHUCIIPABHOCTH

U JaTh PEKOMEHIAITHIO.

2. @opmanuszanus 3HaHUi (0a3a 3HAHNI)

Hcnons3zyeM npoayKIHOHHYIO MOJIEIb — IIpaBujia BUA:

ECJIN <ycnoue> TO <3akir04eHHE™> [C BEPOSATHOCTHIO WIH 0€3]
ITpumep npasui (Bcero 12):
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IIpaBuio

BUJCOKAPTHI

ECJIM mer wuzobpaxenus M xommprotep rymuT, 1O mpudwHa — HEUCHPABHOCTH

HCHCIIPaBHOCTH 0JI0Ka TTUTAaHHS

ECJIN ner m3o0paxkenuss M koMmbroTep HE pearupyeT Ha BKIoueHue, TO mpuynHa —

TNEPETPEeB Npo1eccopa

ECJIM xommbioTep cam mepesarpyxkaercs W mpomeccop ropsumii, TO mnpuumna —

JIACKa

ECJIN xomnbroTep 3aBucaet U cnpieH Tpeck, TO npudrHa — HEUCIIPaBHOCTh XKECTKOTO

KOH(JIIUKT IpaiiBepoB

ECJIN nosBnsieTcst cuamii 9kpad Y HegaBHO ycTaHABIMBAINCH ApaiiBepsl, TO npudnHa —

ECJIU cunwmii skpan U ommbka namstu, TO npuynna — HencnpaBHocTh O3Y

HEUCIIPABHOCTH 0JIOKA TTUTAHMS

ECJIM mym or Onoka nuranus M xommbioTep He BKiIouaercs, 10 mnpuunHa —

HCXBaTKa MCCTa Ha JUCKEC

ECJIN xommetorep memieHHo pabortaer W xéctkmit amck 3amomneH, TO mpuumHa —

KapThl WK ApaiiBepa

ECJIN ner 3Byka U aunamuku noaxmioueHsl, TO mpUYMHA — HEUCIIPABHOCTH 3BYKOBOM

OXJaXKICHUS

ECJIN neperpeB U cucrema otkimoudaercs, TO Npu4YMHAa — HEHCIPABHOCTH CUCTEMBI

3arpy304HOTO CEKTOpa

ECJIN wne 3arpyxkaerca OC U capiueH menuok, TO mnpuunmHa — MOOBpEXACHUE

HeucnpaBHocTs USB-koHTposiepa

ECJIN ne paborator USB-moptet M yctpoiictBo He ompeaensiercs, TO npuunmHa —

3. Peanim3anus MexaHu3Ma BbIBOJA
Br16paH npsiMmoii BBIBOA — OT U3BECTHBIX CUMITOMOB ((PaKTOB) K 3aKIHOYEHUIO. AJITOPUTM:

1. [Tonb3oBarens BBOAUT (aKThl (CHMITOMBI).
2. Cucrema MpOXOIHWT IO TPaBUJIaM, MPOBEPSET, COBMAIAIOT JIM YCIOBHS C Habopom

(akxToB.

3 Ecnu ycnoBue BBIMIOMHEHO, TO 3aKII0YEHUE JO00ABISETCS B CIIUCOK (PaKTOB.
4, [ToBTOpSsiET MPOXO/ MO MpaBUIaM, TOKA HE MEPECTAHYT MOSBISATHCS HOBbIE (DaKTHI.
5 BrIBoaUT Bce HaliIeHHBIE 3aKJIOYEHMU.

Peanuzarus va Python:

python

# ba3a 3HaHul B BUJE CIMCKA KOPTEXeH: (YCIOBHUS, 3aKIIIOUEHUE)
rules = [

]

({""no_image": True, "pc_hums": True}, "cause_video_card"),
({"no_image": True, "no_power": True}, "cause_power_supply"),
({"'reboots™: True, "cpu_hot": True}, "cause_cpu_overheat™),
({"freezes": True, "clicking": True}, "cause_hdd_failure™),
({""blue_screen™: True, "new_drivers": True}, "cause_driver_conflict"),
({"blue_screen™: True, "memory_error": True}, "cause_ram_failure"),
({"psu_noise": True, "no_power": True}, "cause_power_supply™),
({"slow™: True, "hdd_full": True}, "cause_disk_full"),

({"'no_sound™: True, "speakers_ok": True}, "cause_audio_failure™),
({"overheat™: True, "shutdown™: True}, "cause_cooling_failure"),
({""'no_boot": True, "clicking": True}, "cause_boot_sector"),
({"usb_not_work": True, "usb_not_detect": True}, "cause_usb_controller")

def forward_chaining(rules, facts):
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new_facts = set(facts)
changed = True
while changed:
changed = False
for conditions, conclusion in rules:
if all(conditions.get(cond, False) for cond in conditions):
if conclusion not in new_facts:
new_facts.add(conclusion)
changed = True
print(f'Beieneno: {conclusion}"”)
return new_facts

# Unrtepdeiic BBOa CUMITOMOB
def get_user_facts():
symptoms = {
"no_image": False,
"pc_hums": False,
"no_power": False,
"reboots": False,
"cpu_hot™: False,
"freezes": False,
"clicking™: False,
"blue_screen": False,
"new_drivers": False,
"memory_error": False,
"psu_noise": False,
"slow": False,
"hdd_full™: False,
"no_sound": False,
"speakers_ok": False,
"overheat": False,
"shutdown": False,
"no_boot": False,
"ush_not_work": False,
"usb_not_detect™: False
}
print("Beeaute cumnromsl (ma/uer):")
for symptom in symptoms:
ans = input(f" {symptom}: ").strip().lower()
symptoms[symptom] = ans in ("ma", "yes", "y", "1", "true")
return symptoms
if _name__ =="_main__"
initial_facts = get_user_facts()
print("Hauansubie ¢paxter:”, [K for K,v in initial_facts.items() if v])
result = forward_chaining(rules, initial_facts)
print("Urorossie 3axmoucuus:”, [f for f in result if f.startswith("cause_")])

4. TectrupoBaHue CUCTEMbI

Ipumep 1. [Tonap3oBarens coOOLMIAET: «HET U300PAKECHU», KKOMITBIOTED TYAUT.

. dakTer: NO_image=True, pc_hums=True.
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. Cuctema BeiBOAMT: cause video card.

. PexoMenganus: mpoBepuTh BUACOKAPTY (3aMEHUTH, IEPEyCTaHOBUTH JIpaiiBEphI).
Ipumep 2. CUMIITOMBI: «KKOMITBIOTEP CaM MEPE3arpykaeTcs», «IPOIECCop rOpTIuiiy.

. dakrer: reboots=True, cpu_hot=True.

. BriBog: cause cpu overheat.

. PexoMenganus: mpoBEepUTh CUCTEMY OXJIAKICHUS, 3AMEHUTh TEPMOIIACTY.
Ipumep 3. CUMOTOMBI: «CUHUH SKpaH», «OIMIMOKA TTaMSATH.

. ®axrer: blue_screen=True, memory_error=True.

. BeiBox: cause ram _failure.

. Pexomenpanus: nporectupoBath O3Y, 3aMEHUTH IIJIAHKY MTAMSITH.
Ipumep 4. CUMIITOMBI: «HE BKIIFOUACTCS», CIIIYM OT OJIOKA TTUTAHUSD.

. dakThl: NO_power=True, psu_noise=True.

. BreiBoa: cause power supply (ABaxpl, HO TyOIHpPOBAHUE HCKITFOUCHO).

5. Pe3yJbTaThl U BBIBOAbI

. Pazpabotana skcnepTHas cucTeMa, CliocoOHas 0 OrpaHUYEHHOMY Ha0Opy CUMIITOMOB
BBISIBIIAATH BEpOsATHBIE HeucnpaBHocTH [IK.

. Peanu3zoBaH npsAMON JIOTMYECKUI BBIBOJI, KOTOPBIN ITO3BOJISIET IIOCTENICHHO HAKAIIMBATh
(bakThl U JeN1aTh 3aKJIIOYCHUS.

. Cuctema sierko pacumpsieTcs myTéM 100aBIeHNs HOBBIX IIPaBUII B 6a3y 3HAHUM.

. OrpaHuyeHus: HE YYUTHIBAET BEPOSITHOCTHBIA XapakTep MpPUYMH, HE 3a4aéT
YTOUHSIOLIMX BONPOCOB (1151 3TOT0 HYXEH 0OpaTHBIN BBIBOJ).

. B peampHOI cucteme ciieqyer 100aBHTH MOIYNb OOBSCHEHHS, WHTepdelic Ha

€CTECTBEHHOM SI3bIKE U MEXaHU3M 00pabOTKU HEoNpeAenEHHOCTH (HapuMep, HEYETKYIO JIOTUKY).

6. Ogpopmienue oTuéTa
OTuéT NOIKEH CONepKaTh:

. THTYJIbHBIN JHUCT.

. ean padoThI.

. Onucanue npeaMeTHOMH 00J1aCTH.

. Ba3y 3HaHmii (CIUCOK NMpaBuIl ¢ NOSICHEHUSIMH).

o Onucanue ajaropurma (0J10K-cXemMa WU TICEBIOKO).
. JIMCTHHT NPOrpamMMmBblI.

. Pe3yabTaTsl TEcTHPOBaHUSI (MUHUMYM 3 TIpuMepa).
. BrIBOaBI.

. CnHcoK MCno/Ib30BAHHBIX HCTOYHHKOB.

Jannvii npumep ModiCHO adanmuposams nood opyeue npeomemusie odoracmu (noobop Konpueypayuu

IIK, ouaenocmuxa aemomoousss, KpeOummslii CKOpuHe, no0Oop ieKapcme u m.o.) — 00CMamo4Ho 3aMeHUmbs
npasuna u cumnmomul. Cmyoenmam npeonazaemcs 6blOpamsv c80 MeMy U 6bINOJIHUMb AHATOSUYHYIO
pabomy.

6. OnleHOYHbBIE CPeACTBA /1JIf IPOBEIeHUs MMPOMEKYTOUHOM aTTecTAlMU

6.1 Bonpocel 1151 cobeceoBaHus TIPH NPoBeeHUuN T depeHIIUPOBAHHOIO 3a4eTa

1. Omnpenenenue uHTEUIEKTyanbHo mHpopManuoHHoii cucremsl (MUC). Uem MUC otnmuaercs
OT TPaAULIUOHHON HH(POPMALMOHHON CUCTEMBI?
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2. Knaccudukammss MHTEIUIEKTyalbHBIX CHCTEM IO MeTOAaM 0OpabOTKM 3HAaHWH (DKCIIEPTHEIE
CUCTEMBI, CHCTEMBbI C HEYETKOHN JIOTMKOW, HEWPOCETEBBIC CUCTEMBI, IEHETHUCCKUE AITOPUTMBI, THOPHUIHBIC
cuctemsl). [IpuBeuTe MpUMEpPHI I KaXI0TO BUJIA.

3. OO0sacTy MPUMEHEHUST MHTEICKTYyalIbHBIX cucTeM. HasoBuTe He MeHee msaTu cdep (Hampumep,
MEAWIMHA, (UHAHCHI, MPOMBIIICHHOCTh, TPAHCIOPT, O0pa30BaHWE) WM MPHUBEAUTE KOHKPETHHIC 3a/1adH,
pemaembie MMC B Kax 0.

4, OCHOBHBIE MOJIENIU TPEICTABICHUS] 3HAHWM B MHTECIUICKTYAIbHBIX CHCTEMAaX: MPOIYKLIIUMOHHAS
MOJIeJIh, CEMaHTHYECKas CeTh, PpeiMOBast MOMIETh, JOTHUecKas Mojenb. ONHUIUTE CyTh KaXKAO0H, CPAaBHUTE UX
JIOCTOMHCTBA W HEIOCTATKH.

5. ApXUTEKTypa MHTCUICKTyaJIbHOW WH(OPMAIMOHHOW  CHUCTEMBL. M3  KakMxX  OCHOBHBIX
KOMITOHEHTOB OHa cocTonT? ONMIINTEe Ha3HAUYCHHE KaKIOTo: 0a3a 3HAHHWM, MEXaHHW3M BBIBOJA (JIOTHUCCKHI
BBIBOJI), HHTEpQEIC C MOIB30BaTENIEM, MTOJICHCTEMa TPUOOPETEHNS 3HAHUH, MOy Ib OOBSICHEHHUSL.

6. TunoBast cxema (YHKIMOHHPOBAHUS HHTEIJIEKTYaJbHON cUcTeMbl. OnuIunTe 3Tanbl padoThI:
BBOA 3ampoca, 00paboTka, TIOMCK pemeHud, QOpMHUpOBaHWE OTBeTa, OOBSCHEHHWE pe3yibTara.
[IponmntocTpupyiiTe Ha NPUMEPE IKCIIEPTHON CUCTEMBI.

7. OkcnepTHble cucteMbl. OnpeneneHne, CTPYKTypa, dTambl pa3paOOoTKH (M3BJICUECHUE 3HAHHM,
dbopmanu3zanus, peanusalus, TECTUPOBAHUE, COMPOBOXAcHUE). [IpuBeanTe M3BECTHBIE MPUMEPHI (HAIpUMeEp,
MYCIN, DENDRAL, Clips).

8. Cucremsbl ¢ Hed€TKOM ornkoil. OCHOBHBIE TIOHATHS (JIMHTBHCTHYECKAs TIEpeMEeHHAsI, ()yHKITHH
MPUHAJUIEKHOCTH, He4YE€TKHe TpaBuia). [he mnpumMeHsiorcs (ynpaBieHHE TEXHHYECKMMH CHCTEMaMH,
(mHAHCOBas aHATUTHKA)?

9. HeiipoceteBbie cuctembl. [IpuHIIMTT pabOThl UCKYCCTBEHHBIX HEHPOHHBIX CETEH, apXUTEKTyphI
(MHOTOCIOMHBIA TEpPUENTPOH, CBEPTOUHBIE CETH, PEKYppPEHTHBIE CeTH). 3ajgaud, pelraeMble HEUPOCETSIMH
(pacnozHaBanue 00pa3oB, MPOrHO3UPOBAHKE, KIIACTEPU3ALIMS).

10. l'enernyeckne aaropuTMbBl W IBOJIONMOHHOE MojenupoBaHrue. OCHOBHBIE — ONEpPaTOphI
(cenexums, KpOCCOBEP, MyTalys). 3a1a4uy ONTHUMHU3ALNH U TIOUCKA PEIICHUH.

11. I'uOpuaHble WHTEIIEKTya bHbIe cucTeMbl. UTo 310 Takoe? [IpuBeaurte mpuMmepsl KOMOMHAIMN
(Helipo-He4yETKHE CHCTEMBl, HEMpO-TeHEeTHYECKUE CHCTEMBbl, CHMBOJBHO-HEHpocereBbie). IIpenmymiecTBa
TUOpUAM3AIIHH.

12. baser 3nanwmit. CiocoObl OpraHW3alii W XpaHEHHWs 3HAHWW, OTIMYHE OT 0a3 JaHHBIX.
JKu3HeHHBIH UK 0a3bl 3HAHUN.

13. MammHa BeIBoja (Jlorndeckuii BeIBOM). IIpssMoit 1 0OpaTHBIN BBIBOJ B IKCIIEPTHBIX CHCTEMaXx.
CpaBHuTE 1X, IPUBEINUTE PUMEPHI CLIEHAPUEB UCTIONbB30BAHNUS.

14. WntennexryanpHplii aHanu3 ganHbix (Data Mining). Cesizs ¢ MUC. Metoabl: knaccudukaus,
perpeccus, KiacTepu3aliys, aCCOIMaTUBHBIE NpaBuia. Kak HHTErpupyroTCs B HHTEIIEKTYalbHbIE CUCTEMBI?

15. Oo6pabotka ectecrBeHHoro s3bika (NLP). Pons B MMC, ocHOBHbIE 3amaud (M3BJICUCHHE

nHGOpMAIMK, MAIIMHHBIA TEPEBOM, CHUHTE3 pPEYM, aHajiu3 ToHaibHOCTH). Ilpumepnl cucrem (Siri, Alexa,
ChatGPT).

16. Kommbroteproe 3penue. [[ppuMeHeHne B MHTEIUICKTYaJdbHBIX CHCTeMax (pacmo3HaBaHHE JIUII,
MEIWIMHCKAs JUAarHOCTHKA MO CHUMKaM, OecTMIOTHBIE aBTOMOOMIN). OCHOBHBIE TEXHOJOTUH (CBEPTOUHBIC
HelpoceTH, 00paboTKa n300paXKeHU ).

24



17. [Ipumepsl W3BECTHBIX WHTEIUIEKTyalnbHBIX cucteM. [IpuBennte 3—4 mnpumepa, yKaxuTe, K
KaKOMY TUITy OHH OTHOCSITCS (9KCIIEPTHBIC, HEHPOCETEBbIe, THOPHUIIHBIC) M KaKyI0 3a/1a4y PellaroT.

18. CoBpemennble TeHaeHnun pasputusds HWHC. YUro Takoe "OodbImme SI3BIKOBBIE MOICSTH',

"reHepaTHBHBIE HelpoceTn", "oOyueHue ¢ moakpemieHuem"? Kak oHM MeHAIOT NaHAMAa(T HHTEIUIEKTYaIbHbBIX
cucrem?
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6.2 TecToBbIe MaTepHAaJIbI
Bapuanr 1

Yacts 1. Bb16op onHOro npaBuibHOro oTBera (Bonpocs 1-3)
1. YTto M3 mepevyHCIEHHOr0 OTHOCHTCS K OCHOBHBIM BH/IaM HMHTEIEKTYAJbHBIX CHUCTEM II0
MeToay 00padoTKH 3HAHMIT?
A) Cuctemsl yrpaBieHus 0a3aMu JaHHbBIX
b) DkcniepTHbIe cuCTEMBI
B) TekcToBble penakTopbl
I') DnexTpoHHbIE TaOIHIIBI
2. Kakasi mojesib npeacTaB/jieHUsl 3HAHM OCHOBAHA HA 00beKTHO-OPUEHTHPOBAHHOM IOJXOJeE,
rjae Kax/ablii 00beKT uMeeT aATPUOYTHI U CJIOTHI?
A) IlpoaykuroHHast MOJIEINb
b) CemanTtuueckas cetb
B) ®peiimoBas MozeIb
I') Jlornueckast moziesnn
3. Kakoii KOMIIOHEHT APXUTEKTYPbl MHTE/IEKTYAJIbHON CHCTEMBbI OTBe4daeT 3a (opMmupoBaHHe
00bsSICHEHUS MO0JIb30BATENI0?
A) baza 3HaHui
b) Mexanusm BeiBOAA
B) Iloacucrema oObsIcHEHUS
I') UnTepdeiic nmosnp3oBarens

Yacrtp 2. YcTaHOBJIEHHE COOTBETCTBHS (BONPochl 4—6)
4. YcraHoBHTEe COOTBETCTBHE MEXKIY THIOM HMHTEJIEKTYaJbHOW cucTeMbl U  eé

XapPaKTePUCTHKOM.

Tun cucremsl XapakTepHucTuka

1. HeiipocereBbie A. HcnonezytoT ¢byHKIIN MIPUHAJUIEKHOCTH u
CHCTEMBI JIMHTBUCTUYECKUE TIEPEMEHHBIE

2. CucreMsl C b. HWmutupyroT 3BOJIOIMOHHBIE TPOIECCH  (CENEKIHs,
HEYETKOM JIOTHKOM MyTalus)

3. I'enernyeckue B. CocrosT U3 UCKYCCTBEHHBIX HEHPOHOB M 00ydaroTcs Ha
ITOPUTMBI JAHHBIX

Omeem 3anuwiume 6 8uode couemanusi yugp u oyke (nanpumep. 1-B, 2-A...).
5. YcTraHoBHTE COOTBETCTBHE MexkYy 3TanoM pynkuuonnposanns UMC u ero onucanuem.

Oran Onucanue
1. BBog 3anpoca A. Mexanusm BbiBoJa hopMupyeT 000CHOBaHHE OTBETA
2. Ilownck permeHus b. [Tons3oBaTeis (OpMYIUPYET BOIPOC WIIH 3a/1a4y
3. OO0bscHeHNE B. Cuctema oOpamaercst k 6a3e 3HAaHUI ¥ BBIBOJUT OTBET
pe3ysipraTta
6. YcranoBuTe cooTBeTCTBHE Me:R1Y 00J1acThbi0 npuMeHennss UM C u npumepoM 3agaum.
Ob6nactp 3agaua
1. A. PacriozHaBaHue TOPOKHBIX 3HAKOB B OECITMIIOTHBIX aBTOMOOHIISX
Meauinna
2. b. Inaraoctuka 3ab01eBaHUi IO CHMITTOMaM
DuHaHCHI
3. B. IIporaosupoBanue Kypca aKkium
Tpancnopt

Yacrtb 3. YcTaHOBIJIEHHE MOC/IEI0BATEILHOCTH (Bonpochl 7-9)
7. PaccTaBbTe B IPAaBHIIBHOM NMOCJI€10BATEIbLHOCTH 3TaNbl pa3padoTKH IKCIEPTHOH CHCTEMBI:
1. TectupoBanue
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2. H3Bieuenne 3HaHUHN
3. dopmanuzarus
4, Peanuzanms
5. CornpoBoxIeHHE
8. PaccTaBbTe B NPaBUWJILHOM MOPSI/IKE IIATH NPH NPUMEHEHUH TeHETHYECKOr0 AJITOPUTMA:
1. Cenekmus (0T60p)

2. Kpoccogep
3. Myrarus
4. OrneHka IpUCIIOCOOICHHOCTH
5. Co3ganue Ha4YaIbHOUM MOMYJISILIT
9. PaccraBbTe B TPABWIbHOI MOCJEI0BATEJLHOCTH JTanbl padoThl HeiipoceTH MpH
pacno3HaBaHUU U300PaKeHUs:

1. Ceéprka

2 OyHKIMS aKTUBALIMH
3 [Tynauar

4. [TonHOCBsI3HBIE ClIOU
5 Beixonnou cnoi

Yacts 4. OTKpbITHIE BONPochI (Bonmpochl 10-12)

10. Ilepeuncnure He MeHEe TPEX OCHOBHBIX TUIIOB MHTEIUIEKTYaJIbHBIX CUCTEM 110 METO/1aM 00pabOTKU
uHpopManuu (Kpome HerpoceTeii).

11. OnumuTe apXUTEKTYPY UHTEIIEKTYalIbHON CUCTEMBI, IEPEUUCIIUB €€ OCHOBHbIE KOMIIOHEHTHI U UX
Ha3Ha4YCHHUE.

12. B uém cyTh MOZEIH Npe/ICTaBIeHUs 3HaHUH B BUJIe ceMaHTHuyeckoi cetu? IlpuBeaure npumep.

Bapuant Ne2

Yacts 1. Bbi6op onHOro npaBujibHOro oreera (Bonpocs 1-3)
1. Kakoii THII HHTE/NVIEKTYAJIBbHOM CHCTEMBbI HCIIOJIb3YeT NPOAYKIMOHHbIe npaBua Buaa «ECJIN
yciaoBue TO neiicrBue»?
A) Heiipocetn
b) DxcniepTHBIE CHCTEMBI
B) I'eneTnyeckue anropuTmsl
I') Heuétkue cucremsl
2. Kakasi Moies1b NpeacTaBJIeHUsI 3HAHUI HCNOJIb3YyeT rpad, raie BepuuHbl — OHATHSA, a JYIH —
OTHOILLEHHUS MEK1Y HUMHU?
A) ®peiimoBas
b) IlpoaykunonHas
B) CemanTuueckas cetb
I') Jlornueckas
3. Yto Takoe MeXxaHU3M BbIBO/Ia B HHTE/LUIEKTYAJIbHOI cucTeme?
A) XpaHunuiie JaHHBIX
B) Anroputm, KOTOpBIN HCTIONB3YeT Oa3y 3HAHUI JUIS OTYYEeHUs] HOBBIX BBIBOJIOB
B) ITonws3oBarensckuit mHTEPPEIiC
I') Monyne coopa TaHHBIX

Yacrtp 2. YcTaHOBJIEHHE COOTBETCTBHS (BONMPOCHI 4—6)
4. YcTaHOBHTE COOTBETCTBHE MexKAY KOMIOHEeHTOM apxutekTypbl UMC u ero pynknueii.

KommouneHt DyHKIUS
1. ba3a 3nanuit A. OOGecnieunBaeT OOIIEHUE CHUCTEMBI C 3KCIEPTOM H
MMOJb30BaTEIEM
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2. WuTepdeiic b. Xpamut ¢opmanu3oBaHHbIE 3HAHHS IPEIMETHOMN
10JIb30BaTENS oOnactu

3. IToxcucrema B. CuoyxuT npns TONMOMHEHWS W OOHOBJICHHS 0a3bl
npuoOpeTeHHs 3HaHUH 3HAHUU

5. YcranoBuTe cOOTBeTCTBHE Mexk1y MeToaoM Data Mining u ero onucanuem.

Metox Data Omnucanue
Mining

1. A. Pazbuenne 0ObeKTOB Ha TPYIIIBI 10 CXOJCTBY
Kiraccudukanums

2. b. Ilpenckazanme Oyaymux 3HAYEHWH Ha OCHOBE HCTOPHUYECKHX
Knacrepuzanus JTAHHBIX

3. B. OtHeceHnne 0OBEKTOB K 3apaHee W3BECTHBIM Kilaccam
TIpornosupoBaHue

6. YcraHoBuTe COOTBEeTCTBHE MeXxAy 3aaaueil o0padoTrku ecrecTtBeHHOro sizbika (NLP) u eé
CYThIO.

3agaua NLP CyTth

1. MamuHHBIN A. ABTOMAaTHYECKUU MEPEBOJ TEKCTa C OJHOrO S3bIKA Ha
IIepeBoO] Jpyrou

2. AHanu3 b. BrisiBneHre SMOIMOHAIBHON OKPACKU TEKCTa
TOHAJILHOCTH

3. WzBneuenue B. Beigenenue cymnocteil u pakToB U3 TEKCTa
UHQOpMaIUH

Yactb 3. YcTaHOBJIeHHE NOC/I€10BATEILHOCTH (BOPOCchl 7-9)

7. PaccTtaBbTe B HpaBHJ]bHOﬁ mocJIeA0BaTC/JIbHOCTH 3TAIbI )KH3HCHHOI'O IUKJIA 0a3bl 3HAHUIA:

1. Bepuduxanus

2. COop 3HaHuUM

3. dopmanuzanus
4. ConpoBoxieHne
S. Konuposanue

8. PaccraBbTe B MNPaBHJIBbHOM MNMOPAAKE I3Tallbl paﬁoTu 3KCl'lepTHOI7[ CHUCTEMBI IIPpU pEHICHUM

3aJa4un:
[Tonyuenue oObICHEHUS

BBon dakToB nonas3oBaTeneM
HpI/IMeHeHI/Ie IMpaBHUJI B MEXaHN3ME BBIBOJIA
dopmupoBaHuE 3aKITIOUYEHUS

Ob6pammenue k 6a3e 3HaHUM

ko

9. PaccraBbTe B l'[pﬂBHJIbHOfI moCJaeaI0BaTC/JILHOCTH IJTallbl IIpolecCa HHTEIIEKTYAJbHOI'O

anaau3a gaHubix (KDD):
1. O1eHKa U MHTEpIIpEeTaLUs
2 [TpenobpaboTka JaHHBIX
3. Br16op 1 npeobpazoBaHue TaHHBIX
4. [Ipumenenue anroputmoB Data Mining
5 [Tonumanue 6M3HEC-3a7]a4u U JAHHBIX

Yactsb 4. OTKpBITHIE Bonpockl (Bonmpockl 10-12)

10. [lepeunciure He MeHee TPEX oOONACTe TNPUMEHEHHUS WHTEIICKTYAIBHBIX CHCTEM (KpoMe

MEIUIUHBI, (UHAHCOB, TPAHCIIOPTA). YKaKUTE MPUMEPHI 337a4 B KOXKIOH.

11. OnummTe CyTh HEUETKOM JIOTHKU U €€ OTJIMYME OT KJIacCHuuecKon OumHapHOU yioruku. [IpuBenure

IIpUMEpP HEYETKOIO IPaBUIIA.

12. Yto Takoe THOpUIHBIE WHTEIUICKTyalbHbIC cUcTeMbl? [IpuBenuTe mpumep KOMOWHAIIUU ABYX

pa3HbIX METOMOB.
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6.3 Ki1roun K TeCTOBBIM 3aJaHUSIM UISI IPOBEACHHUS NIPOMEKYTOYHOM aTTecTalluu

Bapuant Nel
1-b
2-B
3-B
4 -1-B, 2-A, 3-b
5-1-b,2-B, 3-A
6—1-b, 2-B, 3-A
7-2,3,4,1,5
8-54,1,23
9-1,3,2,4,5 (mm 1, 2, 3, 4, 5 — B pealIbHBIX CBEPTOUHBIX CETSIX MOPSIAOK 3aBHUCUT OT apXUTEKTYpPhI, HO

JOTyCTUMBIN BapuauT: 1, 3,2, 4, 5)

10 — DkcrnepTHbIE CUCTEMBI, CUCTEMbI C HEUETKOW JIOTUKOM, T€HETHYECKHE alTOPUTMbI, CUMBOJIbHBIE
MOJIeNN, THOPUIHBIE CHCTEMBI (JII00BIE TPH).
11 — OcHoBHbIE KOMIIOHEHTHI: 0a3a 3HAHUN (XpPaHUT 3HAHUS), MEXaHW3M BbIBOAA (IPUMEHSET IpaBuUIIa),
nojcucTeMa OOBsICHEHHS (O0OOCHOBBIBAaCT OTBET), HHTepdelc moyb3oBareis (OOIIeHHEe), TOoJICUCTEMA
npuoOpereHus 3Hanui (nonoaHenue b3).
12 — Cemantnyeckast ceTb — rpad), BEpIINHBI — OHATHUS, YT — OTHOIICHUs (Harmpumep, «YeloBek — uMeeT —
Hom», «Bopobeii — 3to — [Itumay).

Omeem modicem 6bimv chopmyauposan 6 Opy20u OIU3KOU HO CMBICTY POPMYIUPOBKe

Bapuant Ne2
1-Bb
2-B
3-b
4 -1-b, 2-A, 3-B
5-1-B, 2-A,3-b
6—1-A, 2-b, 3-B

7-2,3,1,5,4 (coop — dopmanuzarusi — BepuPUKalus — KOTUPOBAHHE —> COMPOBONKICHUE — TMOPSIOK
MOKET BapbUPOBATHCS, HO JOTHYHO: cOop — Qopmanusanus — KOAUpPOBaHWE —> Bepuduxamus —
COTIPOBOXACHUE) — 51 UCNPABII0 Ha bonee noeuunbli: 2, 3, 5, 1, 4
8-2,53,4,1
9 -5, 3,2, 4, 1 (moanmanue 3a1a4yl — BBIOOp/IpeoOpa3oBanre — mpenodpadoTka — Data Mining —
OIIeHKA) — Oostee npasunvhsiti KDD: 5, 3, 2, 4, 1

10 — Hampumep, oOpa3oBanue (aJaiTHBHOE O0yUYEHHE), CEIIBCKOE XO3SHCTBO (MOHUTOPHHT TIOCEBOR),
pUTEINT (pEKOMEHIaTeNIbHbIE CUCTEMBI), TPaBo (aHAINU3 JOKYMEHTOB), MPOMBIILUIEHHOCTh (IPOTHO3UPOBAHUE
MTOJIOMOK).
11 — Heuérkas nmoruka omepupyer creneHsMu uctuHHOCTH (0T 0 mo 1), a He Tombko «ma/Her». Ilpumep
npaswia: «ECJIN temnepatypa Beicokas M naBnenue cpeanee, TO BEHTUIALMSA HA3KAS».
12 — TuOpunHbIe CUCTEMBI OOBETUHSIIOT Pa3HBIE METOJIBI: HAIPHUMEp, HEWpo-HeuETKas cucrema (Heiipocetn +
Heu€TKasl JIOTMKA) WM HeHpo-TeHeTudeckas (HEeHpoceTh isi OOyYeHHs, TEHETHYECKHH alropuT™m JUIs
ONTUMHU3AINH TAPAMETPOB).

Omeem modicem 6bimv CHOPMYAUPOSAH 8 OPY2OUl OIUZKOU HO CMBICTY QOPMYIUPOGKE
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6.4 Kiroun k BonmpocaM 1Jis1 codece10BaHusI IPU NPoBeAeHUN AN (pPepeHIHPOBAHHOIO 3a4eTa

1. Onpenenenne uaTEeIeKTYaAbHOH UHPopmannonnoii cucrembl (MUC). Yem UUC oTamuaercs
OT TPAAULMOHHON MH(OPMAITMOHHOI CHCTEMBbI?

HNuresnexkryaabHas uHpopmaunonnas cucrema (MUC) — 3to cucrema, KoTopasi Ha OCHOBE 3HAHUH,
MPEJICTAaBICHHBIX B (OPMAIM30BAHHOM BHJE, CIIOCOOHA pelaTh 3ajadd, TPATUIMOHHO CUUTAIOLIUECS
TBOPUYECKUMU (TpeOYIOIMMH MHTEIEKTa YEIOBEKA): Paclo3HaBaHWE 00pa3oB, MPOTHO3UPOBAHUE, MPUHSATUE
pELIEHUII B YCIOBHMSX HEONPENEIEHHOCTH, W3BJICUYEHHE 3HAHWM W3 JAHHBIX, BEJICHUE JHaJlora Ha
€CTECTBEHHOM SI3bIKE.

Ot1auunsa UUC ot tpaguumonnoi UC:

. O0OpaGoTka 3HaHMi, a He TOJBKO JAHHBIX: TPAJULUOHHBIE CHUCTEMBI ONEPUPYIOT
CTPYKTYPUPOBAaHHBIMU JaHHbIMHU (uMcia, cTpoku), MWUC — wucnons3yoT 3HaHuA (IpaBUia,
3aKOHOMEPHOCTH, 3BPUCTHKN).

. CnocodHocts k 00yyenuio m azantapmum: mHorue MHMC moryr ymydmars CBOXO
paboTy ¢ onbITOM (HEUPOCETH, TCHETUUECKUE AITOPUTMBI).

. Bo3Mo:kHOCTH padoTaTh ¢ HEMOJHOW WM He4éTkoii uHdopMamueil (HeuéTkas
JIOTHKA, BEPOSTHOCTHBIE METO/IbI).

. OO0bsicHeHMe TIPUHATHIX pelIeHMii (B HSKCHEPTHBIX CHCTeMax — IOACHCTEMA
00BsiCHEHU).

. HNHTepakTHBHOCTB — OOIIEHUE C MOJIb30BATEIEM HAa €CTECTBEHHOM SI3bIKE MJIM uepe3

WHTEJUICKTYaIbHBIA HHTEP]EIiC.

2. Knacen HKAUA MHTC/IVICKTYAJbHBIX CHCTEM 110 METOAAM OﬁpﬂﬁOTKI/I 3HAHUH

Tun MUC Ornucanue ITpumepsl
IJKCNepTH Hcnone3ytor 6a3y 3HaHUN B BHIE MYCIN (nmarnoctuka
ble CUCTEMBbI MPOAYKLMOHHBIX HpaBwil Wi (QpeiiMoB, | nHpEKIHi), DENDRAL
MEXaHM3M JIOTMYecKoro BbIBoja. Pemraror | (xumundeckuit anamuz), CLIPS

3a/1aq B y3KOH IPEeIMETHOM 00IacTH.

(naCTpYMeHT u1st cozpanust DC).

Cucrembl Onepupyrot CTENEHAMHA VYpaBieHue CTUpalbHOU
c HEeYEéTKOM | HCTUHHOCTH 0..1), UCIIOJIB3YIOT | MAalIMHOW, CHUCTEMa YIpaBICHUS
JIOTHKOH JUHTBUCTUYECKUE MTEPEMEHHbIe U HeuéTkue | audrom, QuHAHCOBas aHAJIUTHKA
IpaBUIIa. JUIs1 OLEHKH PHCKOB.
Heiipocer Cocrosr u3 HCKYCCTBEHHBIX PacnoznaBanue

€BbI€ CUCTECMBbI

HEHPOHOB, 00yYalOTCs Ha JaHHBIX (C
yuutenieM wid  0e3). Xopomw s

pyxomucHoro Tekcta (MNIST),
CHUCTEMBI  PAcCIlO3HABaHHs  JIUII,

pacro3HaBaHUs o0pa3oB, | mporHo3 kypca aknuii (LSTM).
MIPOTHO3UPOBAHMUSL.
I'enernye Nmutupyror OHMOJIOTHYECKYIO OnTuMu3anys MapIuIpyToB
CKHeE aJITOPUTMBI | 3BOJIIOLIUIO! TOITYJISITTHS pemenHwid, | (3agaua KOMMHBOSIKEDPA),
CeJIeKIHs, KpOCCOBEp, MyTalus. | HaCTpoiKa apameTpoB
Hcnons3yroTest 411 ONTUMU3ALNH. HEUpOCeTeH.

I'mOpuan
ble CHCTeMbI

KoMOunanuu aByx wid 0Ooiiee

METOJIOB  (Hampumep, HeHpo-HeYETKHeE,
HEHUPO-TEHETHUYECKUE) IS TOBBIIICHHS
3G (HEKTUBHOCTH.

Helipo-HeuéTkuii
KOHTpOJJIEp  JUIsl  yTpaBJICHUSA
pOOOTOM, T€HETUUECKUI aIropuT™
JUisl 00y4eHUs! HeHpOCeTH.

3. O6sacTH NpUMEHEHHUs HHTEJUIEKTYAJbHbIX CUCTEM (He MeHee MATH)

Cdepa IIpumeps! 3a1au

Mennuuna Juarnoctruka 3a0oneBaHWil IO CHMOTOMAaM (IKCIIEPTHBIE CUCTEMBI),
aHaJIM3 MEUIIMHCKUX CHUMKOB (CBEPTOUYHBIE HEHPOCETH), MPOTHO3HPOBAHHE
SNUAEMUIL.

DuHaHCHI OreHKa KPEAUTHBIX PUCKOB, MPOTHO3MPOBAHNE OMPIKEBBIX KOTHPOBOK,
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oOHapy)KeHHE MOIICHHUYECKUX TPAH3AKITHH.
Ipombinie VYmpaBieHue TEXHOJIOTHUYECKUMH TporeccaMu (HEdETKas JIOTHKA),
HHOCTb MPOTHO3MPOBAHHUE MOJIOMOK 000pyJOBaHUsI, POOOTOTEXHHUKA.
Tpancnopt BecnunotHple  aBTOMOOWIM  (KOMIBIOTEPHOE 3pEHUE, TMPHUHATHE
pelIeHni ), ONTUMHU3AINS MapIIPYTOB (TEHETHYECKUE allTOPUTMBI), YIIPaBIeHHE
TpaHUKOM.
O6pazoBan AfanTuBHBIE OOydYaloOlIMe CHCTEMBI, aBTOMAaTHYecKass MpOBepKa
He counnennii (NLP), pekomenaanusi yaeOHbIX MaTEepUaIIOB.
PuTeiin Pexomennarensapie cucteMbl (Amazon, Netflix), mporHo3mpoBanme
CIpoca, aHAJIA3 MTOBEICHNUS IIOKyIaTeNei.
Ceanbckoe MOHHMTOPUHT TIOCEBOB C JpPOHOB (pacro3HaBaHue OoJe3Hel),
X039l CTBO MPOTHO3UPOBAHUE YPOKAHNHOCTH, ONITUMH3ALIUS TTOJIUBA.
IIpago AHanm3 cyneOHbBIX JOKYMEHTOB, U3BJeUeHNe (DAKTOB U3 IOPUINIECKIX
TEKCTOB.

4. OcHOBHBbIE MO/1e/IM NIPeACTABJIEeHUS 3HAHU I

. Iponyxkunonnasi moxennb — npasuia Buaa «ECJIM ycnosue TO geiictBue». Ilpocrora,
HaIJISIIHOCTh, JIETKOCTh J100aBJIeHHs HOBBIX mpaBui. HemoctaTtoxk — mioxas macmTaOupyeMocCTb,
CJIOHOCTH yIIpaBJICHUsI KOH(PIUKTaMHU.

. CemanTnueckasi ceTb — rpad, BEpIIMHBI — IOHATHSA, TYyITM — OTHOILEHUs (sBISETCS,
uMmeer, npuHaanexuT). Harmsnna, xopomo otpaxaer cBs3u. Hegocratok — HepOpMaabHOCTb,
CJIO’KHOCTB JIOTHYECKOTO BBIBOJIA.

. ®peiimoBasi MoJeIb — 00BEKTHO-OPUEHTUPOBaHHAsA: (PpeiiM — CTpyKTypa CO CIOTaMu

(atpubyTamu), JOIyCKaeT HacjaeJoBaHHE. XOpolla A OMMCAaHUsS CIOXKHBIX 00bekToB. Hemocratok —
TPYAOEMKOCTb IIOCTPOEHHUS.

. Jlornyeckasi MojiesIb — OCHOBaHa Ha ()OpPMaJIbHOM JIOTUKE (MCUMCIIEHHUE MPEAUKATOB).
Crporasg maremaThyeckas OCHOBa, IO3BOJISAIOLIAas JenaTh (opMaibHble BbIBOABI. HemocraTok —
CJIO)KHOCTD AJIA TPAKTHYCCKHUX HpI/IJIO)KeHI/Ifl, OTCYTCTBHUEC MEXAHU3MOB IJId HCIIOJIHBIX 3HAHUH.

S. ApxMTeKTypa HHTEeLIEKTYaIbHOM HH(POPMALIMOHHOM CHCTEMBI
OCHOBHBIE KOMIIOHEHTBI:

. ba3za 3nanuii — xpanunmie GopMaan30BaHHBIX 3HAHUH (TMpaBuia, GpeiMsbl, GaxkTsl) O
npeaMeTHOM obnacTu.
. Mexanu3M BbIBOAA (JOTHYEeCKH BBIBOJ) — AJITOPUTM, UCHOIB3YIOMIMNA 0a3y 3HaHMM

JUIS TIOJTy4€HHS] HOBBIX (paKTOB, OTBETOB Ha 3ampochkl. MoKeT ObITh MPSIMBIM (OT JaHHBIX K LEJIH) WIH
00paTHBIM (OT LM K JaHHBIM).

. HNutepdeiic ¢ moab3oBartesieM — oOecreynBaeT OOIIEHHE: BBOJ 3alPOCOB, BBIBOJ
pe3yJbTaTOB, 0TOOpaXkeHNE 0ObSICHEHUH.

. IMoacucrema npuoGpeTeHUst 3HAHUIM — CITYXKHUT JUIS MOTIOJIHEHUS U OOHOBIIEHUS 0a3bl
3HaHUH (0OBIYHO PabOTAET C IKCIEPTOM).

. Monayab 00bsicHeHHs1 — OOBSICHSIET, KaK MOJIY4YEeH OTBET, MOKA3bIBAET 1IETIOYKY BHIBOAA,
MOBBILIAs TIOBEPHE MOJIH30BATEIS.

6. Tunosas cxema pynkuunonuposanuss UUC (Ha npuMepe 3KCIEPTHON CUCTEMBbI)

1. BBoj 3anmpoca — noib30BaTeah BBOJUT ONMHUCAHUE TPOOIEMBI (CUMITOMBI, (DaKTHhI).

2. OOpadoTka 3ampoca— UWHTEpPOpETaTop MpeodpasyeT BBOJ BO  BHYTPCHHEE
MpeICTaBJICHHUE.

3. Ilouck pemeHnss — MexaHU3M BbIBOJA IPOCMAaTpuBaeT 0a3y 3HAHWM, MPUMEHSET
noAXoAd1ure ImpaBuiia, ACJIaCT 3aKIIIOYCHUA.

4, dopmupoBaHue 0TBeTa — cucTteMa GOPMYIUPYET pelIeHre (IMarHo3, peKOMEHAITNIO,
IIPOTHO3).

5. OO0bsicHeHHe pe3yJabTaTa — MOJY/JIb OOBSICHEHHUS MPEIOCTABISIET 00OCHOBAHUE: KaKHe
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MpaBuJia IPUMEHSIIUCH, Kakre (aKThl ObLTH HCTIOTH30BAHBI.

[Tpumep: IkcnepTHas cuctema MYCIN st tuarHocTHKYA MHGEKIMH — Bpad BBOJIUT CHUMIITOMBI U
aHAJIM3BI, CUCTEMa IepedupaeT NpaBuiia, BBIIAET BEPOSTHBIM BO3OYIHUTENh M PEKOMEHAYET JICUCHHUE C
MOSICHEHHUEM.

7. IKcnepTHHIE CHCTEMbI

Onpenenenne: OC — 370 mporpaMma, KOTopasi MOJCIUPYET PacCyKICHHS YelIOBeKa-dKCIepTa B y3KOi
peaMeTHON 001acTH, UCHOIb3Ys 0a3y 3HAaHUM U MEXaHU3M JIOTHYECKOTO BBIBOJIA.

Crpykrypa: 6a3a 3HaHUIl, MallMHA BBIBOJA, IMOJCUCTEMa OOBSICHEHUS, MHTep(]enc MoIb30BaTeNs,
noJcucTeMa NpruoOpeTeHns 3HaHUH.

JTansl pa3padoTKu:

1. N3Bneyenue 3HaHMIl — OOIIEHHE C HKCHEPTOM, AHAIM3 JIUTEPATyphl, BbISBICHHE
NPaBUJI U IBPUCTHK.

2. ®opmanu3auus — TIpeJCcTaBleHUe 3HAHUN B BbIOpaHHON Mopaenu (IPOAYKIMH,
(bpeiimbl).

3. Peanu3zaumsa — koaupoBaHue 0a3pl 3HAHMW M MeXaHM3Ma BBIBOJA Ha  SI3bIKE
nporpammupoBanus (Lisp, Prolog, CLIPS).

4. TecTupoBaHne — IpoBepKa KOPPEKTHOCTH, CPABHEHUE C PEILICHUSIMU KCIIepTa.

S. ConpoBo:kaeHne — 0//IepKKa, OOHOBJICHNE 0a3bl 3HAHUH, YCTPAaHEHUE OIIHOOK.

N3Bectubie mnpumepsi: MYCIN (muarnoctuka), DENDRAL (xumuueckuit anamuz), CLIPS
(uactpyment coznanus IC), XCON (koHPHUTYypHpOBaHNE KOMITBIOTEPHBIX CHCTEM).

8. CucreMbl ¢ HEYETKOM JOTNKOM
OcHOBHBIC NOHATHSA:

. JInHrBHCcTHYeCKAsl NepeMeHHAasl — IEPEMEHHAsA, 3HAYCHUSIMU KOTOPOH SIBJISIOTCS CJIOBa
(HampuMep, «TeMIepaTypa» = «XOJIOJIHOY, TEILIIO», «rOPsIU0»).

. @OYHKUMA NPUHAMLIEKHOCTH — OTOOpa)kaeT CTENeHb MPUHAJIEKHOCTH 3JIEMEHTa K
HEuETKOMY MHOeCTBY (3HaueHue ot 0 fo 1).

. Heuétkne mnpaBuia — npaBwia Buna «ECJIM Temmeparypa Bbicokas W naBnenue
cpennee, TO BEHTWIIALIMS HU3KAs».
IIpumenenne:

. VYnpaBieHne TEXHWYECKMMHU CHCTEeMaMHU (CTHpaJbHblEe MAIIMHbBI, KOHJUIMOHEPHI,
JTUQTHI).

. duHaHCOBas aHATMTHUKA (OLIEHKA PUCKOB, IPUHATHE NHBECTHULIMOHHBIX PEIICHUH).

. PoboTrorexHuka (ynpaBiieHHE ABHKEHUEM).

9. HeiipoceTreBble cuCTEMbI

Ipunmmn pa6éorsl: VickyccTBeHHAass HEWpOHHas CEeTh COCTOMT M3 CIOEB HEHpPOHOB (BXOIHOIA,
CKpBITBIC, BBIXOMHOW). KaXaplii HEHPOH BBIYKCISET B3BEHICHHYIO CYMMY BXOJIOB, IMPOIMYCKAaeT dYepe3
¢ynkuuio aktuBanuu. OOydeHHe NPOUCXOAMT MYyTEM MOJCTPOWKM BECOB Ha OCHOBE OHIMOOK (oOpaTHOE
pacrpocTpaHeHue).

ApPXUTEKTYpBbI:

. MHuorochaoiinbiii  nmepuentpon (MLP)— 1OJHOCBA3HBIE CJIOHU, MOAXOIUT IS
KIIaCCHU(UKAIIUU U PErPECCHH.

. Céprounbie cetd (CNN)— ucnonb3yrOT CBEPTKY M IMYJIWHT, XOPOIIO pPabOTalOT C
HU300paKECHUSMHU.

. PexyppentHbie cetu (RNN, LSTM, GRU) — umeroT oOpaTHbI€ CBSI3H, MOIXOIAT IS

NIOCJIEA0BATENBHOCTEN (TEKCT, BPDEMEHHBIE PSIIBI).
3apaum: pacrno3HaBaHue 00pa3oB (JIMIA, PYKOMUCHBIM TEKCT), IPOTrHO3UPOBAHKUE (BPEMEHHBIX PSJIOB,
KypCOB), KJIacTepu3alus TaHHBIX, MAIIMHHBIN IEPEBO, TE€HEPALUs KOHTEHTA.
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10. I'eHeTHYeCKHe ANTOPUTMBI M IBOJTIOLMOHHOE MOJeTUPOBAHHE

CyThb: UMUTUDPYIOT OMOJIOTHYECKYIO 3BOJIIOIMIO. B MOMynsiuuu XpaHATCS MOTEHIMAIBHBIC PEIICHHS
(xpomocomsbl). OueHHBaeTcss HX MpHUCIOcOOIeHHOCTh. Ha kaxaoM miare (IOKOJEHWH) MPUMEHSIOTCS
OIIePaTOPHI:

. Cenexuusi — 0TO0p HAMITYYIINX PELICHUN.
. KpoccoBep — 00MeH 4acTsIMU XpOMOCOM MEXKAY JABYMsI POJUTEISIMH.
. MyTauus — ciaydailHOE U3MEHEHHE IeHa.

3agauu: ontuMu3anus (QYHKUMNA, T[OUCK ONTHMAJbHBIX MAapIIPYTOB, HACTpPOWKa IapamMeTpoB
HeWpoceTe, peleHue 3a1a4 KOMOMHATOPHOM ONTUMU3AIUH.

11. T'uOpuaHble HHTELIEKTYyAJIbHbIE CHCTEMbI
Onpenenenue: cuctemMbl, 00beIUHAONIME ABa uiu Oosnee MeronoB MU ans coBMeCTHOro peuieHus
3a7a4, re KaXIblid METOJ] KOMIIECHCUPYET HEOCTATKU JIPYTOro.
IIpumepbl KOMOMHAIIMIA:
. Heiipo-HeuéTkne cucTeMbI — HEHPOCETH HCIONB3YIOTCS JUI HACTPOWKH (DYHKITHIA
MPUHAJIEKHOCTH WIH MPABUI HEYETKON CUCTEMBIL.
. Heiipo-reHeTH4ecKHe CHCTEMbl — TEHETUYECKUU QITOPUTM ONTHMHU3HUPYET Beca
HEHPOCETH BMECTO OOPATHOTO PACIIPOCTPAHEHHUSI.
. CuMBOJILHO-HelipoceTeBbIe — CHMBOJIbHBIE MOJIEIHU (dpeiimsr, MpaBuiia)
KOMOMHHPYIOTCS ¢ HelpoceTsiMu 1715t o0bsicaumoro UH.
IIpenmymecTBa ruOpUAM3ALMM: TTOBBIIIICHUE  TOYHOCTHU, CIOCOOHOCTH K  OOY4YEHUI0O U
UHTEPIPETUPYEMOCTH, YCTOMUMBOCTD K IITyMaM.

12. ba3bl 3HaHNH
Crnoco0bl OpraHu3anum ¥ XpaHeHus 3SHAHW:

. ITpoayKimoHHBIE CHCTEMBI (TIpaBUIIa).

. OObeKTHO-OpUEHTHPOBaHHbBIE (PpENMBbI, KJIACCHhI).

. Jlornueckue (mposorono100HbIe (GakThl U MPEIUKATHI).

. CeMaHTHYECKHE CETU U OHTOJIOTHH.
Otimyue ot 623 JaHHBIX:

. BJ] XxpaHAT CTPpYKTYpHUpOBaHHBIE [aHHbIE, UMEIOT CTPOTYI0 CXEMYy M PEISLUOHHYIO
MOJIENb.

. b3 xpansr 3HaHus (mpaBuiia, 3aKOHOMEPHOCTH, MeTa-MH(OpMaIHI0), MOTYT OBITh

HENOJIHBIMH, IPOTUBOPEUUBBIMH, 3BPUCTUUECKUMHU; TOITYCKAIOT JIOTUYECKUI BBIBOJ.
KuzHeHHBbIH UK 6a3bl 3HAHUM:

COop u aHanu3 3HaHUH.

dopmanuzanus (BEIOOP MOIEIHN).

Konuposanue (3amuch B popmate b3).

Bepudukanus (mpoepka HENPOTUBOPEUUBOCTH ).

Baenpenue u skcruryaTamnus.

ComnpoBosxienne (0OHOBIIEHUE, PaCIIUPEHNE).

ogakrwdE

13. MamuHa BbIBOAA (JIOTHYECKUI BHIBO/I)

MamuHa BbIBOJAA — MEXaHHU3M, KOTOPBIM, HCIONB3ys 0a3zy 3HAHUM, CTPOMT HOBBIE (DAKTHI HIIH
OTBEYaeT Ha 3aMpoChHl.

IIpsamoii BbiBOA (forward chaining): HaunHaeTcss ¢ W3BECTHBIX (DaKTOB, NPUMEHSET IpaBUia,
noOaBisieT HOBble (DaKThl, MOKa HEe OyneT MOCTHTHyTa uenb. [Ipumep: AMarHocTMka — MO CHUMIOTOMam
IIOCTENIEHHO BBIBOAUTCA JUArHO3.

Oo6patnblii BbiBoa (backward chaining): HaunHaeTCs ¢ TUNOTE3HI (1I€7N), UIIET NMPAaBUIA, KOTOPHIC
MOryT €€ MOATBEPAMTH, W NIpoBepsieT noxauenu. llpumep: noka3areabCcTBO TEOPEM, BBISICHEHHE NPUYMHBI
MIOJIOMKH — CHCTEMA 3a1a€T YTOUHSAIOIINE BOIPOCHI.
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CpaBHeHMe: IPSIMOIl BBIBOJI — «OT JaHHBIX K BBIBOJY», OOpaTHBIN — «OT LENH K JaHHBIM». [Ipsmoii
Jdydllle [pU HAJUYUU IOJHBIX JAHHBIX, OOpaTHBIH — KorjJa LEelb HM3BECTHAa M HYXHO IPOBEPUTH €€
JOCTHKMMOCTb.

14. UnTennextyaabHbli anaau3 JaHHbIX (Data Mining)

Cem3p ¢ MUC: Data Mining — sto mporecc oOHapyKeHHS 3HAHWN B OOJBIIMX MAaCCHBAaX JaHHBIX.
NHUC ucrons3yroT 3TH 3HAHHS (3aKOHOMEPHOCTH) JJISl MHTEIICKTYaJIbHOM 0O0pabOTKH, MPOrHO3UPOBAHMS,
KJ1accu(puKammm.

Metoanbt Data Mining:

. Kaaccudukanus — otHeceHne 0ObEKTOB K 3aJlaHHBIM KJlaccaMm (HampuMep, «cram/He
criam»).

. Perpeccusi — mnpejickazaHue HENPEPHIBHBIX 3HAYEHWH (Hampumep, IeHa JoMa IOo
napameTpam).

. Kaacrepuzauus — pa3brueHre JaHHBIX Ha TPYIIBI 10 CXOACTBY (0€3 3aJaHHBIX METOK).

. AcconMaTUBHbIE MPAaBHJIA — MOWCK YacThIX KOMOWHANUU (HampuMmep, «IOKYITaTelH,

KOTOpPBIE B3SUIH XJIe0, 4aCTO OEpyT Macioy).
Wuterpanus B MUC: pesynpraTtel Data Mining MOTyT MONOJHSTE 0a3y 3HAHHA, CIY>)KUTh OCHOBOH ISt
HelpoceTeBOro o0y4yeHusl, UCIOJIb30BaThCs KaK MpaBUiIa B SKCIIEPTHBIX CUCTEMAX.

15. OopadoTka ecrectBeHHOro sizbika (NLP)

Posir B HMHUC: NLP nosBosisser cucreMaM IIOHMMaTh, WHTEPHPETUPOBATH U T'€HEPUPOBATH
YEJI0BEYECKU S3BIK, UTO AenaeT B3anMoaenctaue ¢ MUC ecTecTBEHHBIM M MHTYUTHBHBIM.

OcHoBHBIC 3a124H:

. N3Bneuenne nndopmanuu (CynHoCTH, PakThl U3 TEKCTA).

. Mammnnsii nepeson (Google Translate, DeepL).

. Cunres peun (text-to-speech).

. AHanu3 TOHAJIBHOCTH (BBISBICHUE SMOIIMOHATBHOU OKPACKH ).

o I'eneparnus texcta (ChatGPT).
IIpumepsl cucrem: Siri, Alexa, Google Assistant, ChatGPT (renepaTUBHBIE S3bIKOBbIE MOJEIN).

16. KomnbiotepHoe 3penne

IIpumenenne B UUC:
. PacnoznaBanue muil (cucteMbl 6€30MaCHOCTH, pa30JIOKUPOBKA TeIE(HOHOB).
. MeaunuHckas OuUarHocTuka mo cHuMKkam (pentredn, MPT) — mowmck omyxoned,
MEePEIOMOB.
. becniunoTHbie aBTOMOOMIIH — paclio3HaBaHUE TOPOKHON Pa3METKH, 3HAKOB, MEIIEXOI0B.
. [IpombIieHHBINH KOHTPOJIb KauecTBa (0OHapykeHue 1e(peKToB).

OcHoBHBbIe TexHoJOruM: cBEprounsle Heipocetn (CNN), anroputmbl 00pabOTKH H300pakeHH
(punbTpanus, cerMeHTanus, AeTekuus oobekToB), oudnuorexku OpenCV, TensorFlow, PyTorch.

17. IlpuMepbl H3BECTHBIX HHTE/VIEKTYAJIBHBIX CHCTEM

Hazs Tun 3amaua
aHue

MY OKCIepTHas CUCTeMa Huarnocruka WH(PEKITMOHHBIX
CIN 3aboneBaHUi u pEKOMEHIAITHS

aHTHOMOTHKOB

Alph HeiipocereBast + oOyueHue c Urpa B I'o Ha ypoBHE yeMIinoHa Mupa
aGo MOJIKPEIUIEHUEM

Chat HeiipocereBast (Tpanchopmep) I'eneparust TekcTa, AMAIOL, OTBETHI
GPT Ha BOIIPOCHI

Siri / T'ubpunHsie (NLP + I'010COBOM MOMOIIHUK, BBIIIOJHEHUE
Alexa HeHpoceTH) KOMAaH]1, TOUCK
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Tesl Heiipocerenas becnmnoTHOE BOXKIEHNE
a Autopilot | (kommbeloTepHOE 3peHHME + TPUHSITHE

peuieHwii)
IBM I'mbpumnass (dkcmeptHas + AHanmu3  MEIUIUHCKUX  JAHHBIX,
Watson NLP + mammnHoe 00ydeHue) OTBETHI HA CJI0YKHBIE BOITPOCHI

18. CoBpemennbie TeHaeHuun pazpurus UUC

. Boabmme s3bikoBbie Moaeau (LLM)-— Moxenu ¢ MwuiMapaaMu HapameTpoB,
o0y4yeHHBbIE Ha THTAaHTCKUX TeKCcToBbIX Kopmycax (GPT, Gemini, LLaMA). Onu crnocoOHbI
TE€HEPUPOBATH CBSI3HBIC TEKCTHI, OTBEUATh HA BOIIPOCHI, TUCATh KOJI.

. I'enepaTuBHBIe HeHpoceTH — MOJENHU, CO3JAIOLINE HOBBIII KOHTEHT: H300pa)KeHUs
(DALL-E, Midjourney), Bineo, My3bIKy, TEKCT.

. O0yyenne c¢ mnoakpermviennem (Reinforcement Learning) — areHtsl ywarcs
B3aMMO/ICHICTBOBATH CO CpeNloi, moydas Bo3HarpaxkaeHue (AlphaGo, poOoToTexHUKA, UTPHI).

. Oo0bsichumblii U (XAI) — pa3zpaboTka METOIOB, MO3BOJSIONIMX TMOHATH, MOYEMY
MoOJieJb MPUHSJIA TO WM MHOE PELIEHUE, JUIsl TOBBILLIEHUS T0BEPUs B KPUTUUECKUX 00JIACTsIX.

. Jmxkaiia-pazpadorka HHU-cuctrem (MLOps)—  aBromaTuzauuss  KOHBEHEPOB

MaIIMHHOT0 00yueHus (cOop JaHHBIX, 00y4YeHUE, pa3BepThIBAHUE, MOHUTOPHHT).
OtH TenaeHuuu nenarot MU Gonee MOIHBIM, 1OCTYITHBIM, UHTETPUPOBAHHBIM B TOBCEJHEBHYIO )KU3Hb
1 OM3HEC-TIPOLIECCHI, HO TAaKXKe IMOJHUMAIOT STHUYECKUE BOMPOCHI (0€301MacHOCTh, MPEB3SITOCTD, IPUBATHOCTD ).

Bce omeemul mocym 6vimuv cchopmyauposarnvl 8 Opy2oii OIU3KOU NO CMBICTLY POPMYIUPOBKE

6.5 Kiiroun Ha BONpoCHI IJIsl yCTHOTO OIpoca

1. Omnpenesienne HHTE/NIEKTyaJabHOl uHpopmanuonHoii cucrembl (MUC). Yem oHna
NPUHIUNIHAIBHO OTJINYAETCH OT TPAAMIMOHHOI HH(POPMALIMOHHOM cUCTeMbl?

HNuTennexryanbnas napopmanuonnas cucrema (MMUC) — 310 cucreMa, OCHOBaHHAsl Ha 3HAHMSAX,
crocoOHasi pemaTh 3aJadd, TPAJAULUOHHO TpeOyloIUe MHTEIIEKTa 4YelOBEeKa: paclio3HaBaHHE OO0Opa3oB,
IIPOrHO3MPOBAHUE, NIPUHATHE PELICHUN B YCIOBUAX HEONPEACIEHHOCTH, BEACHHUE TUAJIOra Ha €CTECTBEHHOM
A3bIKe, 00yuyeHUe Ha ONBITE.

IIpuHuMNUAIbHBIC OTINYHSA OT TpaguuuonHoi UC:

Kpurepuit Tpagummonnas VC WnTennexryanpHas C
Tun CTpyKTypupOBaHHbBIE 3HaHuA (npaBuia,
o0OpabaTsiBaeMoit JaHHBIE (YUCIa, CTPOKH) 3aKOHOMEPHOCTH, 3BPUCTHKH )
uHpOpMaIH
Crioco6 00paboTku Yértkue aITOPUTMBI, Jlornueckwmii BBIBOJI,
XKECTKas JIOTUKA HEYETKHE pacCyKJIeH!s], 00ydeHne
CriocoOHOCTh K OtcyTcTBYyeT [IpucyrcTByeT (HeipoceTH,
00y4eHHI0 TeHETHYECKHE AITOPUTMBI)
Pabora c He npenycmorpena BozmoxHa (Heuérkas
HEONPeIeNEHHOCTBIO JIOTHKA, BEPOSITHOCTHBIE METOJIBI)
OO6mbsacHenne OtcyTcTBYyeT W IIpucyrcrByer (Moxyms
peleHni IIPUMHTUBHOE 00BsSICHEHHST)
WnTtepdeiic XKéctkue dopmbl BBOAA, EctecTBenHbIiH SI3BIK,
MEHIO JTIAJIOT

2. OcHOBHbIE KOMIIOHEHTHI apXuTeKTYpbl TUNH4YHO UUC
Tunununas apxutextypa MMC BritouaeT cneayronme KOMIOHEHTBI:

1. ba3za 3nanmii (b3) — xpanut ¢opmanu3oBaHHBICE 3HAHHWS O MPEAMETHOM o00sacTh
(mpaBuia, hakTel, (hpeiiMbl, OHTOJIOTHH).
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2. Mexanu3M BbIBOJA (peliaTeib, MAIIHHA BBIBOJA) — AJITOPUTM, KOTOPBII UCIIOJIB3YET
0a3y 3HaHM JUIg NOJIY4YE€HUsI HOBBIX ()aKTOB, OTBETOB Ha 3alpOChl, IPUHATHS PEILICHUH.

3. HNutepdeiic moab3oBaTessi (MHTEJIEKTYadbHbIii HHTepdeiic) — obecneunBaer
B3aMMOJICICTBHE C I0JIb30BATEIEM: BBOJ| 3alIPOCOB, BBIBOJ PE3YJIbTATOB, OTOOpaKEHUE OOBSICHEHUH,
OO0IIEHUE HAa ECTECTBEHHOM S3BIKE.

4. Iloacucrema npuodpeTeHnsi 3HAHUM — CIIY)KUT ISl TIOMOJIHEHUSI U OOHOBJICHUSI 0a3bl
3HaHM (PaboTaeT C IKCIEPTOM WJIU M3BJICKACT 3HAHUS U3 IaHHBIX ).
5. Mopay.ib 00bsicHeHHsI — OOBSCHSIET JIOTUKY IMPUHATHIX PEIICHUM, MOKa3bIBACT LIETIOUKY

BbIBOJIA, ITOBbIIIAsA JOBCPUC IMOJIB30BATCIIA.

3. Uto Takoe "3Hanusa" B koHTekcTe UMC? YUeM 3HAHUA OTIMYAIOTCH OT JAHHLIX?
3naHusi — 5710 (Qopmanm3oBaHHAS HHPOpPMALUS, OTPAKAMOIIAS 3aKOHOMEPHOCTH, IpaBUIIA,

B3aMMOCBSI3H, 3BPUCTUKU IIPEIMETHOM 00J1acTH, a TaKXKe MPOLEyphbl IPUHATUS PEILICHUN. 3HaHUS [103BOJISIFOT
cucTeMe JIesIaTh BbIBO/IbI, 0000IIEHNS, IPUHUMATh PEIIEHUS B HOBBIX CUTYAIUIX.

OT1/n4Yud 3HAHUM OT JAHHBIX:

Janubie 3HaHUA

dakThl, yucna, CTpoku Oe3 OcwmpbIcieHHas uHpOpMAaIus, OTpaXkarolas
UHTEpHpeTaluu 3aKOHOMEPHOCTH

[laccuBHBI (XpaHsTCS) AKTHBHBI (MCTIONB3YIOTCSI UTS BEIBOJIA)

He 3aBucAT OT KOHTEKCTA KoHTekcTHO-3aBUCUMBI (IPUMEHUMBI B OIPEICIEHHOM

o0nactn)

[Ipumep: «Temneparypa [Ipumep: «Ecam remmeparypa > 37, TO 3TO MOXKET OBITH

36,6» MpU3HAK 3200JICBAHMDY

4. OcHoBHbIe cBoiicTBa (0cobenHocTn) UUC

1. CnocodHocTh Kk paccyxaeHusam — MC ucnonb3yroT J0rH4ecKre UiIu 3BPUCTHYECKHE
METO/IbI JIsI TOJTY4E€HHsI HOBBIX 3HAaHUM U3 UMEIOIIMXCS.

2. Cnoco0HOCTL K OOBSCHEHHIO — CHCTEMa MOXXET OOOCHOBAaTh CBOM pELICHHUS,
MOKa3bIBas 1IEMOYKY BbIBOJA (IIOBBILIAET JOBEPUE MOJIB30BATENS).

3. Pabdora ¢ HemoaHOM M HeompeneJéHHOW HHPOpManuWeld — HEUETKas JIOTHKA,
BEPOATHOCTHBIE MOJIENIN MTO3BOJISIFOT IPUHUMATh PEIICHUs [TPH HEJOCTATKE JTaHHBIX.

4. AJanTHBHOCTB / ¢cOCOOHOCTH K 00yyennto — MHorue MUC ynyumaror cBou monaenu
Ha OCHOBE HOBOT'O OIbITa (HEHPOCETH, FEHETUUECKUE AIITOPUTMBI).

S. CuMmBoIMUYecKoe TMpeAcTaBJeHHe 3HAHUM — MHCIOJIb30BaHME TpaBuil, (penMoB,
CEMaHTHUYECKUX CEeTeH Ui MOAETUPOBAaHUS TPEIMETHON 00JIaCTH.

6. HNHTepakTHBHOCTH — OOILIECHHE C IOJB30BaTEleM Ha €CTECTBEHHOM S3bIKE WM B

peKuMe Juajora.

5. Yto Takoe 3xkcnepTHas cucrema? E€ neau u o6/1acTu npuMeHeHUs
JIkcnepTrHas cucrema (IC) — 3T0 mporpamma, MOJAEIUPYIOIAsl PAaCCYKIECHUS YEI0BEKa-3KCIEpTa B

Y3KOM TPEeIMETHON 00JacTH, UCIOJB3YyIOMIas 0a3y 3HAHWWA M MEXaHWU3M JIOTHYECKOTO BBIBOJA IJISI PEIICHUS
CJIOKHBIX 3aja4.

OcHoBHubIe neau JC:

. CoxpaHeHHne U TUPAKUPOBAHNE 3HAHUMN IKCIEPTOB.

. [ToMo1b B IPUHATHH PEIIEHUH MTOJIB30BATEIAM-HEIKCIIEPTAM.

. IToBpIIIEHNE KaueCTBAa U CKOPOCTH MIPUHSTHSI PEILICHU.
OobJs1acTu npUMeHeHHs:

. Menuiuna (nuaraoctuka 3aboseanuii — MYCIN).

. TexHuveckass JUarHOCTUKA (MIOMCK HEUCTTPABHOCTEH ).

. ®uHaHCHI (OLEHKAa KPEAUTHBIX PUCKOB).

. Kondurypuposanue cucrem (XCON).

. IIpaBo (KOHCYJIBTAlIMOHHBIE CUCTEMBI).
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6. Kinaccnueckasi apxXuTeKTypa 3KCIHEPTHON CHCTEMBI
OCHOBHBIE KOMITOHEHTHI:

1. ba3za 3HaHmii — xpaHut npaBuia, (GaxkThl, BPUCTUKA B (OPMaIM30BAHHOM BUJE
(mponykiuu, GperMbl, OHTOJIOTHH ).

2. MammuHa BbIBO/Ia (peliaTesib) — PEaTu3yeT allrOPUTMbI JJOTHYECKOTO BHIBOAA (IIPSMOA
WM 0OpaTHBIN), MPUMEHSET MpaBuiIa 0a3bl 3HAHUHA K TEKYIINM JTaHHBIM.

3. PaGoyass mamsaTh (0a3a (aKkTOB) — BPEMEHHOE XPAHWIUIIE JAHHBIX O TEKYIIEH
CUTyaIuH (BBOJ MOJIb30BATENsS, TPOMEKYTOUHBIE 3aKIFOUCHHUS).

4. Iloacucrema 00bsicCHeHHsI — OOBSICHSET, KaK ObUIO MOJYYEHO pELICHUE, MOKa3bIBaeT
LEMOYKY MPUMEHSIEMBIX TTpaBUII.

5. HNuTepdeiic nmosb3oBaTessi — obecriedyrBaeT BBOJ BOINPOCOB U BBIBOJ OTBETOB C
MOSICHEHUSIMH.

6. Iloacucrema npuodpeTreHnsi 3HAHUIH — TOMOTAeT HKCIIEPTAM HAIOJHATH U OOHOBIATH

0a3y 3HaHUI.

7. IlpsiMoii M 0OpaTHBIN JOrHYeCKHii BbIBO/: Pa3HUIIA, IPHMeEPBI
Ipsmoii BeiBOA (forward chaining) — Bocxoasimii:

. Hauunaercs ¢ u3BecTHBIX (pakToB (pabouelt mamsTn).

. ITpumenstoTcs npasuia, 100aBIIAIOTCS HOBbIE (DAKTHI.

. [Ipouecc mponomxaercs A0 JOCTHXKEHHUS LEAM (MM HEBO3MOXXHOCTH JalIbHEHIIEro
BBIBOJIA).

. IIpumep: nauarHocTika — U3 CHUMIOTOMOB (Kallleldb, TEMIIEpaTypa) IOCTEINEHHO

BBIBOJIMTCS AWArHo3 (rpuim). [1oaX0uT U1t MOHUTOPHHTA, KOHTPOJIS, IPOrHO3UPOBAHHSL.
Oo6paTtnsiii BbIBO (backward chaining) — Hucxoas muii:

o Haunnaercs ¢ runotessl (1ienu).
) Nmyresa npaBuia, KOTOpbIE MOTYT MTOATBEPANUTH WIIM ONMPOBEPTHYTH TUIIOTE3Y.
. [IpoBepsitorcss moauenu (ycIoBUS TpaBUI) — CUCTEMa 3ampaliiBaeT HEOOXOAUMBIe
(bakThI.
o IIpumep: 10Ka3aTeNbCTBO TEOPEMBI, BBISICHEHHE TNPUYHHBI OTKa3a 00OpyIOBaHUS.
[ToaxomuT nist 3amay, rae 1eNib H3BECTHA (TUArHOCTHKA, KOHOUTYPUPOBAHHE).
Xapakrep IIpsamoii BeIBOA OOpaTHBIN BBIBOJT
HCTHKA
Hamnpagne OT IaHHEBIX K [EJIH OT Henu K JaHHBIM
HUE
Crpareru Hampasnsercs nmannsiMu (data- Hamnpasnsercst nensimu (goal-
s driven) driven)
[Ipumene MOHHTOPUHT, TPOrHO3UPOBAHUE Huarnocrtuka,
HUE KOH(QUTI'YpUpOBaHHE
DddexTu I[Ipu  OombmIOM  KOJHMYECTBE ITpu uérkoii nenu
BHOCTH JIAHHBIX

8. Cnioco0bI npeacTaB/IeHUs] 3HAHUI B IKCIEPTHBIX CHCTEMaX
OcHOBHBIE MOJIENN:

1. IIpoaykumnonnas monesab (nmpaBuia npoaykuum) — npaswia sujga «ECJIM ycnosue
TO neiictBuey. [Ipocta, HarmsHAa, JIeTKO qomoHseTcs. HeqocTaTok — mioxas MacmTaOupyeMoCTb.

2. ®peiimoBasi Mo1esIb — 0ObEKTHO-OPUEHTUPOBAHHAS, ONUCHIBAET OOBEKTHl U CUTYallUU
yepe3 ¢peiimMbl co ciaotamu (arpudbyramu). [lognepkuBaer Hacae10BaHUE.

3. CemanTH4YecKkasi ceTb — Trpad, BEpIIMHBI — MOHATHUS, IYyTH — OTHOIICHUS (SABISETCH,
UMEET, IPUHAUIEKUT). XOPOILO OTPAKAET CBS3H.

4. Jlornueckasi MoJeab  (MCUYHCJIEHMe TPeAMKATOB) — (QopMmaibHas  JIOTHKA,

obecrieunBaroIias CTpOruil AeNyKTUBHBIA BBIBOJ. CI0KHA JJIST IPAKTUKH.
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o. OnTosorum — (opMasbHBIE CHEHU(PHUKAINNA TMOHATUH W OTHOILEHHH B MpPEeAMETHOU
001aCTH, UCHOJIB3YIOTCS A1l CEMAaHTUUECKON MHTEPONepadeIbHOCTH.

9. I[OCTOI/IHCTBZI H HEJO0CTATKH 3KCIMIEPTHBIX CUCTEM IO CPABHCHHIO C YE€JIOBEKOM-3KCIIEPTOM

Hocrounctea OC

Henocrarku OC

HoctymHocth  (paboTaroT

V3kas crenuanu3anus (TOJBKO OJHA TpeAMETHAst

24]7) 001acTh)

He ycrator, He TepsOT He umeroT 31paBoro cMeicia
KOHIICHTPAINIO

MoryT 00BSCHATH pPeIIeHHs He ciocoOHBI K TBOPUYECTBY M HHTYUIIUH

CoxpassioT 3HAHUA TpyanoctH B W3BIEYEHHMHM 3HAHWH OT O3KCIEPTOB
3KCIIEPTOB («mpobiiema y3KOro MecTay)

Hemene B He  apantupyrorcs ~ aBromatmuecku  (TpeOyroT
THPAKUPOBAHUHU ob6HoBeHUs b3)

Bricokas CKOPOCTh Cnabo CIIPABJISIFOTCS c HETOJHBIMU u

00pabOTKH (AJ1s1 THICSY MTPABHIT)

MPOTHBOPEYMBLIMHU TaHHBIMH (0€3 JOTIOHUTEIBHBIX METO/IOB)

10. OTanuus CHUCTEM, OCHOBAHHBIX HAa MAallIMHHOM 06yqemm, 0T KIACCHYECCKUX IKCIEPTHBIX
CHUCTEM

Kpurepuit DKCIEPTHBIE Cucremsr ML
CUCTEMBI

Hcrounuk DKCIepTH JlanHblie (0Oy4eHue Ha MpUMepax)
3HAHUI (M3BIICUCHNE 3HAHU)

[Ipencrasn CuMBOJIBHOE HecumBonmsHOE  (Beca,  mapaMmeTpbl
€HUE 3HAHUM (mpaBwuna, GhperiMbl) MOJIETIH)

OOBsicHIM Bricokass  (1iemouka Huzkast (4€pHBbIii AMIMK)
OCTh BBIBOIA)

AnanTUBHO Tpebyer  pyuHOro ABTOMaTHYeCKOE OOYy4YeHHE Ha HOBBIX
CTh oOHoBIIeHUA b3 JAHHBIX

IIpumenen V3kue, XOPOILIO [upokwe 3amaun ¢ OOJBIIUMHU
ue (dhopmannzyemble 3a1a9n JAHHBIMU (paclo3HaBaHUE, IPOTHO3UPOBAHNUE)

Henomnnsle C1105kHO MoryT 0600m1aTh
JIaHHEIE 00pabaThIBalOTCS

11. Yo Takoe HelipoHHas ceThb? E€ cTpyKTypa U IpUHIUN 00y4eHus:

Heiiponnas cerp (HC) — 310 Maremarmdeckass MOJ€b, COCTOSAIIAs U3 MCKYCCTBEHHBIX HEMPOHOB,
COETMHEHHBIX B CJIOH, KOTOpasi CIOCOOHA 00y4aThCs Ha JAHHBIX U BBISBIISITH CJI0KHBIE 3aKOHOMEPHOCTH.

ba3oBas cTrpykrypa:

. BxoaHoii ci0i — mpruHUMAaeT NpU3HAKH OOBEKTA.
. CKpbIThI€ €JI0M — BBIIONHSAIOT TPeoOpa3oBanus (0JJUH WM HECKOJIBKO).
. BbIxoaHobi ¢/10i — BBITAET pe3ynbTaT (Kjace, IpOrHo3).

HelipoH — BBIYMCIUTENBHBIN 3JIEMEHT: B3BEUIEHHAs] CyMMa BXOJIOB + CMEIIEHUE, MPOIYIIEHHAs Yepe3
¢dynkuuto aktuBanuu (curmoua, ReLLU, tanh).
Casi34 (CHHAICBI) — UMEIOT BeCa, KOTOPHIE TIOJICTPAUBAIOTCS B TIPOIIECCE OOyUEHUS.
IIpuHuun o0y4eHus (¢ yuuresaem):
Ha Bxox mogatorcst mpumMeps! (00ydaromas BRIOOpKa).
Boruucnsiercst BbIXoJ (IpsiMOid MPOXO.).
CpaBHUBaETCS C 3TAJIOHHBIM 3HAUYE€HUEM, BHIYMCIISETCS OLIHOKA.
Omnbka pacrpocTpanseTcs oopaTHo (oOpaTHOe pacnpoctpaHenue — backpropagation).
Beca xoppektupytorcs (rpalu€HTHBIN CITYCK) 1T MUHUMH3AIMHA OIITHOKH.
IIpouecc noBTopsieTcs 40 JOCTUKEHUS IPUEMIIEMON TOYHOCTH.

oakkwhE

12. Heuérkas goruka (fuzzy logic). {as kakux 3agau nogxoaut? Ilpumep
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HeuéTrkasi JorMKa — 3TO pacIIMpEeHUE KIACCHYECKOW OMHApPHOM JIOTMKHM, B KOTOPOW 3HAYCHHS
WCTUHHOCTH BBIp@XaroTcs HE ToJbKO «ma/Her» (0 wmm 1), a HempepsiBHO B uHTepBasie [0, 1]. Ona
ONEPUPYET JUHTBUCTUYECKUMHU TePeMEHHBbIMH (HallpuMep, «TEeMIlepaTypa BBICOKAas») U HEYETKUMU
npasuiamu («ECJIN Temneparypa Beicokas M BnaxHoCTh cpefusis, TO BEeHTUIISALNS HU3KAS).

OO6sacTu mnpumeHeHus (riae TpeOyercs paboTra ¢ HEONPEACNEHHOCTRIO W MPUOTHMKEHHBIMU
OIICHKAMH ):

. YrupaBiieHHe TEXHUYECKHUMH CHUCTEeMaMH (CTHpalIbHBIE MAIIWHBI, KOHJAUIIHOHEPHI,
TudTHI, pOOOTHI).

. duHaHCOBasI aHATUTUKA (OILICHKA PUCKOB).

. MeaunuHcKas TMarHoCTUKA (CTEIEeHb TAXKECTH CHMIITOMOB).

. CucTeMbl TOAICPIKKY MPUHSATHUS PEIICHHM.

IIpumep: B cucreme ympaBieHuss CTHpPAJIbHOW MAIIMHOW HEUY€TKas JIOTUKA  OIpPEIeIsieT
WHTCHCHUBHOCTh OT)KMMa B 3aBHUCHMOCTH OT Beca Oenbsi (JIErkoe/cpemHee/TsHKENoe) U CTENEHU 3arps3HCHUS
(cmabas/cpeaHsis/cuiibHAA).

13. I'enernyeckue aaropurmsel. OcHoBHOI nukJ. [Ipumep 3axaun

I'enernueckuii anroputm (I'A) — MeToa ONTUMHU3AIMHN U TOUCKA, UMUTHUPYIOIIUNA OHOJIOTHYECKYIO
SBONIIONMIO. PeleHuss NpeacTaBisitoTCs B BUAEC «XPOMOCOM» (CTpokd OuUT wunu yucen). [lomymsimus
ABOJIIOLMOHUPYET Y€pe3 NPUMEHEHUE ONIEPATOPOB.

OCHOBHOM IUKJI:

1. Co3nanne HAYAJIBLHOM MOMYJIALMH — CIyJailHble XPOMOCOMBI.

2. Onenka npucnoco0IeHHOCTH — BbIYMCICHUE 1EIeBOW (YHKIUM Uil KaKIOu
XPOMOCOMBI.

3. Cenexknusi (0T00Op) — BBHIOOp JYYIIMX pELICHUH AN pa3MHOXKEHUs (Hampumep,
TYPHUPHBIN 0TOOp, pyJeTKa).

4. KpoccoBep (ckpemuBanmne) — 0OMEH 4acTIMU T€HOB MEXKAY IBYMS POAMUTEISMU IS
CO3/1aHUS IOTOMKOB.

5. MyTtauus — carydyailHOE€ U3BMEHEHHE OJJHOTO WJIM HECKOJIbKUX T€HOB (7151 MOJAJIep KaHus
pazHooOpasus).

6. [ToBTOpEHNE MYyHKTOB 2—5 10 IOCTHXKEHHS KPUTEPHUS OCTAHOBKH (MaKCHMAalbHOE

MOKOJIEHUE, KAaUe€CTBO PEIICHMUS).

IIpumep 3apaum: OnTumuzanus MapupyTra (3ajada KOMMHUBOSDKEpA) — HAWTH KpaT4allMid MyTb,
nocetus Bce ropoaa. ['A nepebupaeT MHOXKECTBO BApHAHTOB MOpsAKa 00X0/1a rOPOJIOB U HAXOIUT OJIM3KUHN K
ONTHUMAJILHOMY.

14. I'mOpuaHbie HHTEJUIEKTYaIbHbIe cucTeMbl. [IpuMeps! M npenMyiecTBa
I'mOpuanasi uHTE/UIEKTYyaJIbHAs cucTeMa — oObeauHsAeT nBa wim Oonee meroga UMW (meipoceru,
JKCIIEPTHBIE CHUCTEMBI, HEUETKas JIOTMKA, I'€HETUYECKUE aJITOPUTMBbI) JII COBMECTHOTO pEIIECHHs 3ajad.
Kaxx1p1i1 METOJT KOMIIEHCUPYET HETOCTAaTKH IPYroTo.
IIpumepbl koMOMHALMIA:
. Heiipo-HeuéTkue cucTeMbl — HEHPOCETH HACTpaMBalOT (PYHKIMM IPUHA]JICKHOCTH
WM npasuiia Heu€Tkou cucrteMsl (ANFIS).
. Heijipo-reHeTH4ecKHe CHCTEMbI — I€HETUYECKHW QJITOPUTM ONTHMH3UPYET Beca M
apXUTEKTYpy HEHPOCETH.
. JKCNepTHbIE CHCTeMbI + HelpoceTH — HeWpoceTb Ui pacno3HaBaHus, OC A
IIPUHSTHS PEIICHUH (HallpUMep, KPEAUTHBIN CKOPHHT).
IIpeumymecTBa rudpuau3anum:

o IToBBIlIIEHNE TOYHOCTH M HAJEKHOCTH.

. CnocoOHOCTh K OOYYEHHIO + HHTEPIIPETHPYEMOCTD.
o Y CTOWYHUBOCTS K IIIyMaM U HEMOJIHOTE JaHHBIX.

. ['mOKOCTh B pa3HbIX YCIOBHSIX 3a/1a4H.
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15. HHTe/UuIeKTYyaJIbHble HWH(OPMAUMOHHO-TIOMCKOBbIe cHCTeMbl. OTiaH4YHe OT OOBIYHbIX
NMOMCKOBHKOB

HNuTeniektyanbHasa uHgopmaunonHo-nouckosas cucrema (MUIIC) — 510 cucrema, KoTopas He
IMPOCTO UUICT KIIFOYECBLIC CJIOBA, 4 IOHUMACT CMBICII 3alpoCa, KOHTCKCT, HAMCPCHUA IMOJIB30BaTCIIA, UCIIOJIb3Ys
CEMaHTHYECKHE TEXHOJIOruH, 00paboTKy ectecTBeHHOTO s3bika (NLP) 1 onTONOTHH.

OTan4nsi 0T 00BIYHBIX NOMCKOBBIX CHCTEM:

OOBIYHBIE TOMCKOBUKH Wnrennexryansasie UTIC
[ouck o KITIOYEBBIM CeMaHTHYeCKUH MOKCK (TI0 CMBICITY)

CJI0BaM
He y4nTHIBaIOT KOHTEKCT YUUTHIBAIOT KOHTEKCT, CHHOHMMBI, OMOHHMBI
Br11aroT CIIUCOK CCHUTOK MoryT 1aBaTh TOUHBII OTBET (question ansSwering)
He yrounsitor 3ampoc MoryT yTOUHSTh 3aIIPOC B TUAJIOTE
[Mpumep: Google, Anaekc [Tpumep: WolframAlpha, IBM Watson Discovery

CeMaHTH4YeCKHII MOMCK — TOWCK, OCHOBaHHBIM HA 3HAYEHUM CJIOB M CBSI3€d MEXIY MOHATUAMHU
(oHTONOTHH, Tpadbl 3HAHUH).

16. CASE-cucremMbl M1 NpUMeHeHHe HHTeJUIEKTYalbHbIX TexHoJsorui B 7K1 I1O

CASE-cucremsbl (Computer-Aided Software Engineering) — 3To HHCTPYMEHTBI, aBTOMATU3UPYIOIIHE
npolecchl pa3padOTKH HPOrpaMMHOrO 00ecHeueHHs: MOEIUpPOBaHME, NMPOEKTUPOBAHUE, KOAOIE€HEpALHIo,
TCCTUPOBAHUEC, JOKYMCHTHUPOBAHUC.

IIpumenenne HHTELIEKTYaJbHBIX TexHogorui B JKII I1O:

. ABTOMaTHYECKas TeHEepaIsl KoJia Ha OCHOBE Mo/ielel (11a0IoOHbI, apXUTEKTYPHI).

. WHTemnekTyanbHbIi aHaIu3 TpeGoBaHuU (u3BIIEUEHUE u IIpoBepKa
HENPOTUBOPEUUBOCTH).

. [TporuosupoBanue omMOOK B KoJe (MalIMHHOE O0Y4YeHHE Ha HCTOPUH Oaros).

. TectupoBanue 1 NOUCK ys3BUMOCTEHN (HEWpoceTH, pa33uHr).

. OnTtuMuzanuss  apXUTEKTypbl  (T€HETHYECKHE  alrOpUTMbl IS pa3MeIleHUus
KOMITOHEHTOB).

. Pexomenganmu no peakTopuHIy Ha OCHOBE ATTEPHOB.

17. OHTOJIOTHM B UX POJib B coBpemeHHbIXx UNMC

OnToJiorusi — 310 (QopmaibHasg crneuuuKanys MOHATHH, TEPMHMHOB, OTHOIIEHWH U MNpaBUI B
ornpenenéHHOW mnpeaMeTHONW obsactu. OHa mpeAcTaBisieT coOOM MOAENTb 3HAHUM, BKIIIOYAIOIIYIO KJIACCHhI,
00BEKTHI, aTPUOYTHI U CBSI3U MEX]Ly HUMHU.

Pousb onrtosornii B MUC:

. B cemanTuyeckom BeOe (Semantic Web) — obecneunBaroT MalIMHHO-YUTAEMOE
OTHMCaHUe JaHHBIX JUIs aBToMaTnueckoit oopadorku (RDF, OWL).

. B »3kcnmepTHBIX cHCTeMAaxX — CIy)XaT OCHOBOW [IJIi TOCTPOCHHS Oas3bl 3HAHWU,
obecrnieunBasi HEIPOTUBOPEUNBOCTh M IOTUIECKHI BHIBOI.

. B uHpopManmoHHOM MNOHMCKe — YIYYIIAOT TMOHMMaHUE 3alpocOoB (CEMaHTUYECKUI
MTOMCK).

. B wuHTerpamum JAaHHBIX — COIJIACOBAHWE PA3HBIX KMCTOYHHUKOB, YCTpPaHECHHE

HCOAHO3HAYHOCTU TCPMUHOB.
HpI/IMepZ OHTOJIOTHSA MCIUIOMWUHCKHUX JUAarHo30B, OHTOJIOTHMA TOBApPOB [JIsI HWHTCPHCT-MAra3uHoB,
OHTOJIOTHUA FCOFpa(I)I/I‘-ICCKI/IX 00BEKTOB.

18. Ilpomecc wu3BJIeYeHHs] 3HAHWUH [JIsi HaNOJHeHHMs 0a3bl 3HAHMH JKCIEPTHOH CHCTEMBI.
OcHOBHbBIE TPYAHOCTH

H3Biaeuenune 3Hanmii (Knowledge Acquisition) — 310 mponecc B3auMoaeHCTBUS € 3KCIIEPTOM (MU
aHaJM3 JOKYMEHTOB) /IS BBISIBJICHUS W (OpMalii3allii 3HAaHWH, KOTOPBIE 3aTeM OyIyT 3aKOAUPOBaHbI B Oa3e
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3HaAHUI.

Jranml:

1. BrIsiBNIeHIE SKCIIEPTOB U MOTPYKEHUE B MPEAMETHYIO 001aCTh.

2 [IpoBeneHne MHTEPBBIO, COOP IBPUCTHK, IPABHII, THITMYHBIX CIICHAPHUEB.

3 AHanu3 U CTpyKTypupOBaHHe HHPOpMALIUH.

4, dopmanuzanus 3HaHW B BBIOPAaHHOW MOJIETH (MPOAYKIIMH, PPEHMBbI, OHTOJIOTHH).

5 KonupoBanue B 6a3e 3HaHMIA.

6. Bepudukanus u Banmmanus (¢ SKCIepToMm).
OcCHOBHbBIE TPYAHOCTH:

. IIpo6iema «y3KOro mMecTa» — BBICOKHE 3aTpaThl BPEMEHH JKCIIEpPTa, KOTOpPhIC BCET/Ia
OTpPaHHYCHBI.

. HesiBHBI€ 3HAHMS — DKCIEPTHI YAaCTO HE MOTYT c(HOPMYITUPOBATH CBOU PACCYKICHHS,
MHOTHE 3HAHUS SBJSIOTCS MHTYUTUBHBIMH, TI0JICO3HATENILHBIMH (tacit knowledge).

. HenosHoTa W MpoTHBOpEYHsi — 3HAHKSI MOTYT OBITh HEIOJHBIMHU, IIPOTUBOPEUYUBBIMH
WJIH MEHSATHCS CO BpEMEHEM.

. Cy0beKTHBHOCTb — pPa3HbIE OKCHEPThI MOTYT JaBaTh pasHble WIM  JIaXKe
MIPOTUBOPCUNBBIC MHEHUSI.

. SI3bIKOBBII Dapbep — HECOOTBETCTBHE TEPMUHOJIOTHH MEXKITY SKCIIEPTOM U WHKEHEPOM
10 3HAHHSIM.

. O0béM 3HaHuMii — OoJblnas mpeaMeTHas 00JacTh TpeOyeT OTrPOMHOrO KOJIHMYECTBa
MIPaBHIL

Metoabl 00JieryeHusi: UCIOIb30BaHNE aBTOMAaTHYECKOro n3BineueHus 3uanuii (Data Mining, NLP nns
aHaJIM3a TeKCTOB), CTPYKTYPHBIE HHTEPBBIO, TPOTOKOJIMPOBAHUE PACCYKIICHHM dKCIIEPTA.

Bce omeemul mozym 6vims cghopmynuposanuvl 8 Opy2otl 61U3KOU NO CMBLCTLY POPMYIUPOsKe
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