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1. HEJIN X BAJAYN JTUCIHUTITINHBI

1.1. Hean aucuMninHbl

SIBJISIETCS M3YUYEHUE TEOPETUUYECKUX OCHOB IMPEACTABICHUA M 00pabOTKH
3HaHUN B WHQPOPMAIMOHHBIX CHUCTEMax, a TaKXKe  TOJyYCHHE CTYyICHTAMH
MIPAKTUIECKUX HABBIKOB ITPOCKTUPOBAHMS CCTEM, OCHOBAHHBIX HA 3HAHUSIX.

1.2. 3apgaumn ocBOEHMS JUCHUILIUHbBI

1) 3HakomMcCTBO ¢ mpoOJIEMAaTUKOW M  OO0JACTSIMH  HMCHOJb30BaHUS
HCKYCCTBEHHOI'O UHTEJUIEKTa B MH(OPMAIIMOHHBIX CUCTEMAX;

2) hopMupOBaHHUE HABBIKOB O TEOPUU U MOJIEISX MPEACTABICHUS 3HAHUI B
MHTEJUICKTYaJIbHBIX HMH(POPMAIIMOHHBIX CHUCTEMAaX, TEOPETUYECKUX OCHOBaX U
MPUHIMIIAX IOCTPOCHUS SKCIIEPTHBIX CUCTEM;

3) npuoOpeTeHre NPaKTUYECKUX HABBIKOB pa0OThI C MPAKTUYECKUE HABBIKU
paboTHI C SI3bIKAMHU UCKYCCTBEHHOTO MHTEILJIEKTA;

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII
Jucnumnuna «MHTeUIeKTya bHble CUCTEMbD» OTHOCHTCSA K JAWCLUUILIMHAM
BapuaTUBHOM yacTh Onoka b1.

3. IEPEYEHD ITVTAHUPYEMBIX PE3YJbBTATOB OBYYEHMSI 11O
JACIHHUTIIJIMHE

[Iportecc  u3ydeHuss  OUCHUIUIMHBI  «VHTEIUIEKTyalbHBIE  CHUCTEMBI»
HaIpaBJIcH Ha (OPMHUPOBAHUE CIIETYIONTUX KOMITCTCHITUM:

I[IK-5 - Coocoben  obOecrieunBaTh  MPOU3BOJCTBEHHBIM  MPOILIECC
MaIlMHOCTPOUTEIBLHOTO  MPEANPUATHS  IPOTrpaMMHBIM  OOECIICUCHHEM B
COOTBETCTBHUH C MPEAbIBISICMBIMU TPEOOBAHUSIMHU

I1K-3 - CrocobeH  TpUMEHSTh  METOABl  MOJCIMPOBAHUS B
1poheCCHOHAIBHOM IS TEIBbHOCTH

Pe3yabTaThl 00y4eHHUs, XapaKTePU3YIOLIUE

KoMmnerenuus
chopMUPOBAHHOCTH KOMIIETEHIIUH

I1K-5 3HaTh 00JIACTH MPUMEHEHHUSI, 3TAIbl, METOIbI U
WHCTPYMEHTAJIbHbIE cpeacTBa nnpoekTupoanus MNC

YMeThb cripoeKTupoBaTh 0a3y 3HaHUMN

Bnaners HaBbIKaMU pealii3aly Pa3IMUHbIX CTPATETUN
BbIBOJIA 3HAHUU

[1K-3 3HaTh CTPYKTYPY U 0011yI0 cXeMy (yHKIIHOHUPOBAHUS
NNC.

YMeTb BbIOpaTh (OpMY MPECTABICHUS 3HAHUHN U
MHCTPYMEHTaJIbHOE cpenicTBO paszpadbotku MNC st
KOHKPETHOM IpeIMETHON 00JIaCTH.

BiianeTs HaBbIKaMU B MPOEKTUPOBAHUU 0a3bl 3HAHUH, €€
(dhopMaIM30BaHHOM ONMCAHWUN Y HATIOJTHCHHH.

4. OFBEM JUCIHUITJINHBI
OOmass TpyJOEMKOCTh JUCHUIUIUHBI «VIHTEIUIEKTya bHBIE CHUCTEMBbD)



COCTaBIIAICT S 3.€.
Pacrnipenenenune Tpy10€MKOCTH JUCHMIUIMHBI 110 BUAAM 3aHSITHH
ouHasi gopma oOyueHust

Bcero | CemecTpbl

Bubl yueOHOI paboThI

4acoB 7
AyAUTOpPHBIC 3aHATHS (BCEro) 108 108
B ToMm unciie:
Jlexuun 36 36
JlabopaTtopHsbie pabotsl (JIP) 72 72
CamocrosiTesibHas padborTa 36 36
KypcoBoii npoexkr + +
Yacbl Ha KOHTPOJIb 36 36
Bupl npoMeKyTOYHOM aTTecTaluu - 9K3aMEH + +
OO0m1as Tpy10€MKOCTb:
aKaJgeMHUYECKHE Yachl 180 180
3a4.€e/1. 5 5

3a04yHas (popma 00y4yeHust

Bcero | Cemectpel

Bubl yueOHOM paboThl

4acoB 9
AYAUTOpPHBIC 3aHATHS (BCEro) 30 30
B ToMm uuciie:
Jlexkuun 10 10
JlabopaTtopHsbie pabotsl (JIP) 20 20
CamocrosiTesibHas padbora 141 141
KypcoBoii npoexkr + +
Yacel Ha KOHTPOJIb 9 9
Bupl npoMeKyTOYHOM aTTeCTaluu - 9K3aMEH + +
OO0m1as Tpy10€MKOCTb:
aKaJIeMUYECKHE YaChl 180 180
3a4.e1. 5 5

5. COAEP KAHUE JUCHOUITIJIMHBI (MOAYJISA)
5.1 Coaep:xkanue pa3aeyioB  AUCHUIVIMHBI M pacnpelesieHHe
TPYAOEMKOCTH 110 BUIAM 3aHATHIA
o4Has popma 00yueHHS

No JIa6. Bcero
HaumeHoBaHmne TeMbl CopeprxaHue paszena Jlexny CPC ’
/11 3aH. yac
1 |BBenenne B Tepmunonorus. IloHATHE UHTEIIEKTyaTbHOH
HHTEJUIEKTyallbHEIE uHpopmannoHHoit cuctemsl (MMC), OCHOBHBIE Ki1acchl

3agad, pemaeMbrx MC. dunocodekue acnekTs! IpobieMsl
cucteM VU (cymectBoBaHue, 6e30MacHOCTb, MOJE3HOCTD).
Kparxas HCTOPUS HCKYCCTBEHHOIO HHTEIUICKTA.

cucteMsl. ba3oBble MOHSTHS
HCKYCCTBEHHOTO
uaTemiekTa (MN). O630p

N Ipenpicropus.  3apoxnenne  HelipokubepHetnku. Ot 4 12 3 19
HCCIIe/I0BaRMH B 061acTH KHOepHeTHKH «4epHoro smmka» k WU, Knaccnueckuit
nn. MIEPHOJ: UTPHI U JJOKA3aTEIBCTBO TEOPEM.

Ilouck B NPOCTPAHCTBE COCTOSIHUNA. AJrOpPUTM
OUCKa B IIUPHHY. AJNTOPHTM IIOHCKA B IIIyOUHY.
DBpUCTUYECKHI TMOMCK. PomanTnueckmii TIEPUOI:




KOMIBIOTEP HAYMHACT TMOHMMaTh. CXEeMbl MPEACTaBICHUS
3HaHui. [lepuon MoJepHU3MA: TEXHOIOTUU M MPUIIOKCHUS.
Hcropust nCKycCTBEHHOTo HHTE/LIeKTa B Poccun.

OCHOBHbIEC HANPaBIICHUS
UCCIIeZIOBaHUH B 00JaCTH
HCKYCCTBEHHOTO
HHTEIUICKTA.

IlpencraBnenue 3HaHMIT M pa3paboTka cHCTEM,
ocHoBaHHBIX Ha 3HaHWsiX (knowledge-based systems).
IlporpammHoe  obecnieuenne cuctem UM (software
engineering for Al). Pa3paboTka ecTeCTBEHHO-3BIKOBBIX
uHTepdeiicoB M Ma-mMHHBIE nepeBox (natural language
processing).  VHTemnexTyanbHble  poboThl  (robotics).
OO6yuenne u  camooOydennme  (machine  learning).
PacniozHaBanne 00-pa3oB (pattern recognition). Hosble
ApXUTEKTypbl KoMrbioTepoB (new hardware platforms and
architectures). Wrpsr u MammHHOEe TBOpYecTBO. /[lpyrue
HaIpaBIICHHS.
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MexaHnU3MBI YeJI0BEYECKOTO
MeinuieHus. [Ipeacrasnenue
3HAHMI U BBIBOJI,
OCHOBAaHHBII Ha 3HAHUSIX.
Mopenu nipencTaBieHUs
3HaHui. HedeTkue 3HaHUS.

MckycCTBEHHBINT HMHTEIEKT M YEI0BEYECKOe
MBIIUICHHE. MeXaHu3M 4elI0BeYecKOro MBIIUICHUS. llemn.
®dakThl ¥ paBuiIa. YpouieHue. Mexanusm BbiBoja. [psimast
1 oOpaTHas ENOoUKH paccyskaeHui. Merasnanus. [Ipodiema
npejcraBiaeHus 3HaHuil. [laHHble u 3HaHus. CBoiicTBa
3HaHMA M omIMuMe 3HaHMH oT paHHbIX. IlpenmerHoe
(paktyansHoe) u mpoOIEeMHOE (OMEpPAIOHHOE) 3HAHWS.
OKCTEeHCHOHATIBHOE U MHTCHCHOHAIBHOE OIMMCAHHUE 3HAHUIA.
JlexnapatiBHass W IpoueaypHas (OPMBI NPEICTaBICHHS
3HaHui. Mojenu npencrabiaeHus 3HaHui. Ilpeacrasnenue B
KOMIIBIOTEPE HEPOPMAIBHBIX HPOLEAYDP. AITOPUTMHYCCKHE
MOJIEIH.

IIpoxyxunonssie Mogenu. OnucaHue mpeaMeTHOI obnacTu
npaBwiaMd U (paktamu. MeToapl HOJHOro nepebopa B
IIUPUHY W B IIIyOMHY. DBPUCTHYECKHE METO/bI MOMCKA B
TMPOCTPAHCTBE COCTOSIHUM. PemieHne 3agay  MeTOOM
pasOuenus Ha nojsanaqu. [IpencraBneHue 3ajauu B BUAE
N-NJIN rpada. YnpaBieHHe CUCTEMOM NPOIYKIHH. S3bIKK
onucaHus IPORYKITHOHHON Mozenu Prolog u Lisp.

Cemantnueckne cetd. Kpatkas HCTOpHS — Pa3BUTHA.
OCHOBHbIE NOHATHUSI CEMAHTHYECKUX CETEH: NpeJicTaBlIeHUue
OOBEKTOB W OTHOUIGHMH MEXIy HHMH B  BHIE
OPHUEHTHPOBAHHOTO rpada. TUITBI y3/I0B U TUIIBI OTHOLICHUH.
«I1OBEpXHOCTHOCTB» ¥ «IUIyOMHHOCTB» 3HAHMH  Kak
OCHOBHBIC OTJIMYHS MOJEIH CEMAHTHYECKHX CeTed OT
MPOAYKIMOHHOH Monenu. IlpeamerHele obmacTu, ra€
CEMAHTUYECKUE  CETH  IOJyYMIM  PaclnpoCTPaHEHHE.

IIpumepsr.
®peiimpl. McTopus nosBiIeHUs, pelIaeMble 3a1a4u. AHAIU3
MIPOCTPAHCTBEHHBIX CIIEH. ITonumanue CMBICTIa

npemnoxkeHnii. OCHOBHBIE MHOHATUS (peliMa:  CIOTEL,
MIPUCOEAMHEHHBIE TIPOLEY PBI-CIIYTH M MPOLIETYPbI-IEMOHBI,
HacJjenoBaHue cBoicTB. CBsi3b NOHATUS (peiiMa 1 00beKTa B
00BETHO-OPHEHTHPOBAHHOM IIPOrPaMMHPOBAHHU.
IIpencraBnenue 3HaHUI 00 00OBEKTE MTPU TOMOILM (PPEHMOB.
Cern ¢peiimoB. IlpuHmunel 00pabOTKH JAHHBIX B CETH
(peiimoB. IIpakTuueckas peanusanus GpeiiMOBO MOJICIH.
Ilonsits 00  0OBEKTHO-OPUEHTUPOBAHHOM  AHAIH3E
MPEJIMETHOMH obacTu. OOBEKTHO-OPHUEHTHPOBAHHBIIM
MOJIXOL. OOBEKTHO-OPHEHTHPOBAHHBIE SI3BIKU
nporpaMmMupoBanus. [IpruMepsl S3bIKOB HHKCHEPUU 3HAHUH,
OoCHOBaHHBIX Ha (peiimax: FRL u KRL.

dopMallbHbIE JIOTMYECKUE MOJENH. BUJbl  JIOrMUEcKUX
Mozenei, obmmue TepMHHBI U ompefeneHus. DopmanbHas
(ApucroTenesa) JIOrHKa: MIMEHA, BEICKAa3bIBAHUS, TPOLEIYPHI
JIOKa3aTeabCTBA M ONPOBEpXkEHHs.  MaremaTudeckas
peamusanumst popMasHO# nornku. Uurepnperauus Gpopmyn
B JIOTMKE  IpeJuKaTtoB  1-ro  mopsiaka.  Metosl
ABTOMATHUYECKOTO JIOKA3aTEIbCTBA TEOPEM (MCUUCIIEHUE
npeaukarto). Iloustne mnpemukara, (HOpMyIibl, KBAHTOPOB
BCEOOLIHOCTH U CYI[ECTBOBAHHS.

BriBox Ha 3HaHMAX. MeXaHU3Mbl BbIBOJIAa. MalllMHa BBIBOJA.
CrpaTernu ympaBleHHsi BBIBOJOM. IIpsiMoii u 0OpaTHbIi
BbIBOJI. Ilomck pemeHud B TPOCTPAHCTBE COCTOSIHUIL.
Mertobl HoKCKa B IITyOUHY U IIHPHHY. MeTox nepedopa, kKak
HanboJIee YHUBEPCAIBHBIM METO/1 MOUCKA peleHui. MeTo bt
yckopeHust mepebopa.  [loMck  METOIOM  penyKUHMH.
Oppuctnueckuii mouck. [louck Meromom ‘“TreHepauusi —
npoBepka”. [louck B (haKTOPU30BAHHOM MPOCTPAHCTBE.
Ilouck B U3MEHAIOIIEMCS MHOXECTBE HEPAPXUUECKUX
1pocTpaHcTB. Vcrojab30BaHUE OrpaHUYEHUH NPU  [OUCKE
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peuwrenuit. ['eHeTHdyeckuid  anroput™M.  OBOJIOIMOHHOE
(remetnyeckoe) — mporpammupoBaHue. Jlormdeckuit
IBpUCTHYECKHI MeTo il paccyxaeHus B UM C. PaccyxeHus
Ha OCHOBE JIEAYKLMM, HMHAYKUMH, aHanoruu. Heuerkuit
BbIBOJ 3HaHMH. OCHOBBI TEOPUM HEUETKUX MHOMKECTB.
Onepanuy ¢ HEYETKUMM 3HaHMsAMH. Hederkas Joruka.
IloHsiTue  nUHrBHCTHUYECKOW  mepeMeHHOW.  [Ipumepst
1ceBIO(H3NUECKUX JIOTHK: IPOCTPAHCTBEHHAS M BPEMEHHAS
JIOTMKH.

CucTeMbl, OCHOBaHHBIC HA
3HAHMAX. DKCIEePTHHIC
cuctemsl (OC).
Krnaccuduxauus cucrem,
OCHOBAHHBIX Ha 3HAHMSX.

Beenenne B OC. Onpenenenue OC. Ha3naueHne 1 OCHOBHEIE

CBOICTBa 2C. CMbICT 9KCIEPTHOTO aHam3a.
XapakTepucTuKy U 0a30Bble (PYHKIMH IKCHEPTHBIX CHCTEM.
IIpunobperenue 3HAHUH. IIpencraBneHue 3HAHUH.

YnpaBineHne MpoleccoM MNOUCKa pelieHus. PazbsicHeHue
npuHATOro pemeHus. CTPyKTypa THIIOBOW 3KCHEPTHOM
cUCTeMBI (TI0JIb30BaTENb, HHKEHEP 0 3HAHUAM, HHTepQeic
nmoib3oBaTens, 0a3a 3HAHWN, peulatenb, MOACHCTEMA
00BSICHEHHUH, MHTEIUICKTYaIbHBIA PEIAKTOP 0a3bl 3HAHMIA).
JIOCTOMHCTBA M HEIOCTATKU IKCHEPTHBIX cucteM. OTinune
9KCHEPTHBIX CHUCTEM OT JAPYI'MX HPOrPAMMHBIX MPOIYKTOB.
IlpuHiMnsl  QYHKUMOHUPOBAHHUS — DKCIEPTHBIX  CHCTEM.
CTpyKTYpUPOBAaHHBIC CTATHYECKUE U IMHAMUYECKHE 3HAHHUSI.
TexHONOrus  MCHOJIb30BAHUS  SKCIEPTHBIX  CHUCTEM.
Krnaccudukanms mno pemaemoit 3azade (MHTEpHpeTALHs
JTAHHBIX, JUArHOCTHKA, MOHHUTOPHHI, TPOCKTUPOBAHUE,
MPOTHO3UPOBAHKE, IUIAHUPOBAHUE, OOyUYCHHUE, KOHTPOIb H
yIpaBlieHHe, MOAJEPIKKA NPUHATHS perueHuit). CHCTeMBI,
peraromye 3anaun aHanuza. CUCTeMBbl, pelIaoe 3a1aul
cunTe3a. Kimaccudukarus mo CBsi3u ¢ pealbHbIM BPEMEHEM
(cratnueckre DC, kBasuanHamudeckue JC, TUHAMHYCCKHE
30).

ADpXUTEKTypa M CTPYKTypa CTATHYECKOH M IMHAMHUYECKOU
9KCIepTHOM cucTeMsl. Kiaccubukauus no tumy DOBM.
Krnaccudukanmss 00 CTEMEHH WHTETPAMA C  JPYTHMHA
nporpammamu (aBToHOMHBIE DC, rubpuansie IC). [Ipumepst
OTPACIIEBBIX IKCIIEPTHBIX CUCTeM. VIHTeIUIeKTyanbHbIe 6a3bl
NaHHBIX. baspl 3HAHMM M WX OCHOBHEIE CBOMCTBA.
Knaccuduxarmst ~ 3ampocoB.  JIeAyKTHBHBIH  BBIBOZ.
IloHumMaHue ecTecTBEHHOro s3blka. BsaumoneiictBue ¢
9KOHOMHKO-MAaTEeMaTUUYECKUMHU  MOJENSAMU.  TeXHOJorus
HCHONB30BaHMUs 0a3bl 3HaHuWil. Poap 9skcmepra. Biok
npuoOpeTeHus: 3HaHWH. Bilok jormyeckux BbIBOAOB. bBiiok
OOBSICHCHUI.
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Pazpabotka cucrem,
OCHOBAHHBIX Ha 3HAHMSX.
Texnonorus
HPOEKTHPOBAHUS 1
paspabotku IC. KomnexTus
pa3paboTIHKOB.
TpeboBaHus K y4aCTHUKAM
pa3paboTKH.

IIpoOGaemsr paspabotku npombinuieHHBIX DC. MeToauka
noctpoeHus. Dranbl paspadorku DC. Beibop noaxomsiieit
IpOOIEMBIL. Unentnduranms IpOoOIEeMEL. Craguu
paspabotku  mpororuna OC  (M3BJICUCHHE  3HAHWH,
CTPYKTYPUPOBaHWE  HWJIM  KOHUENTyajdM3alus  3HAHWH,
¢dopmammzanys, peanusanus, TECTHPOBAHUE, OIBITHAS
9KCIUTyaTaIHst).

Wnentudukaimss ¢ KOHLENTyanM3alus  MpOOJIeMHON
o0nactH .

Omnpegnenenne HasHaueHuss U coepbl npumeHenus WUUC,
KJIaCChl PEUIaeMbIX 3a7a4 M BHUIOB HCIOJIb3YyEMbIX 3HAHUH.
TToxGop >KCHEPTOB M MHAKEHEPOB IO 3HAHHSM, BBIACIICHHE
pecypcoB. Ilapamerpusamus pemaeMmbIx 3amad: Ieneif,
OrpaHUYEHUM, TUII0TE3, MOHATUH, UCXOIHBIX JJAHHBIX.
CTpyKTypHass MOJeib: KiacCH(UKALMOHHBIC (POA-BHUN),
arperaTuBHbIC (LIEI0E-YaCTh), ACCOLUATUBHBIC OTHOLICHUS
00beKTOB. DYHKINOHAIBHAS MOJENb: OTHOIICHHS 00BEKTOB
"HeNb-cpeacTBo”, "mpu4nHa-criencTeue",
"aprymenT-yHkius". JlepeBbs meneil. JlepeBbsi pelicHHiL.
IloBeneHueckass  MOJENb:  MPOCTPAHCTBEHHO-BPEMEHHbBIE
OTHOIIICHUSI OOBEKTOB, COCTOSIHHS OOBEKTOB, COOBITHS,
TIOCBUIKA COOOICHH.

PaspaboTka 06a3bl 3HaHHIT HA OCHOBE CUCTEMBI IPOAYKUUH 1
Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOIO ((ppeiiMoBOro)
MIPEACTaBICHHUS. Peanusarus HHTEIUIEKTYaIbHOTO
uHTepdeiica, CpeACTB MPUOOPETEHNUSI M OOBSICHEHNS 3HAHUI.
Be160p GopMbI B3aNMOEHCTBHSI KOHEYHOTO IIOJIB30BATEIS C
WNUC. HWuTennekTyanbHble pemakTopsl. lVcmoms3oBaHue
rpaduyecKix CPeACTB BBOJA-BbIBOAA. MOpPHOIOrHYECKHii,
CHUHTaKCUYECKHI1, CECMAHTUUECKUI aHAJIU3 3aIIPOCOB U CHTE3
BBIXOAHBIX  cooOmieHuii.  IIpoekTHpoBaHHE  HOMOILH,
MOJICKa30K, OOBsACHeHHUil. VICroip30BaHHE THIIEPTEKCTA.
MHnyKTUBHBLI MEeTOX IPHOOPETCHNUS 3HAHMIL.

TectupoBanue u pazsurue UMC.

TecTupoBaHUE TOYHOCTH PELIEHHS NPOOJIEM 3KCIEPTaMU.
Ilogbop  TecroBbix  mpuMepoB.  Ilommas  mposepka
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npocTpaHcTBa penieHuil. [lepruox M3ydeHus M Mokasarein
TOYHOCTH.

TectupoBaHue MOTPEOUTEITBCKUX Ka4ecTB nnc
MOTCHINAJIBGHBIME  TOJIb30BATEISIMUA: BPEMEHU  PEAKIUH,
ynoOcTBa nHTEpdEiica, CpeCTB MOMOIIN U OOBICHEHHS.
Vcnonp30BaHNe HHCTPYMEHTAIBHBIX CPEICTB TECTUPOBAHHS:
TPACCHPOBKH M OOBSICHEHHUIl, CEMAHTHYECKUX aHAIN3ATOPOB,
KOHTPOJIBHBIX TOYEK, COOpa CTATUCTUKH, PECTPYKTYPU3ALIHH.

IlapasnensHble U MOCNeJOBATEIbHbIC pelieHusl. TexXHOIorus
OBICTPOrO0  MPOTOTUIHMPOBAHUS. YYAaCTHHKH  IIpolecca
pa3paboTKH U TPeOOBaHUS K HUM: KOHEUHBIII MOJIB30BaTENb,
9KCHepT (CIeUUATUCT MPOOIEMHON 00JIaCTH), IPOrPAMMHCT,
HMHXXEHEP MO0 3HaHHAM. VIHCTpyMEHTalbHBIE CpEICTBA
paspabotku UHWC: s3bIKM NPOrpaMMHUPOBAHHUS,  SI3BIKK
MPE/ICTABIICHHSI 3HAHUI, TeHEPaToOPBl, 0OOJIOYKH, CPEICTBa
aBTOMATU3ALIMM  TMPOCKTUPOBaHMs.  DyHKUMOHAIBHOE,
JIOTHYECKOe, 00BEKTHO-OPHEHTHPOBAHHOE
porpaMMupoBaHue. VIcnonp30BaHHe HHCTPYMEHTAIBHBIX
CPEICTB IS PA3IMYHBIX MPOOJEMHBIX 00JacTelt M Ha
Pa3INYHbIX dTANax MPOSKTUPOBAHMSI.

IIpuknanasie
UHTEJJICKTyaIbHbIC
cucrembl. COCTOSIHHE U
TIepCHEeKTUBHl pbiHKa 1.

CocTosiHME U TEHAGHIMH Da3BHTUS HCKYCCTBEHHOIO
MHTEIUIEKTA. YCIIEXH CHCTEM MCKYCCTBEHHOIO MHTEILIEKTa U
WX OPUYHUHEL. DKCHEPTHBIE CHCTEMBI PEaIbHOTO BPEMEHH —
OCHOBHO€  HANpaBJIE€HME HCKYCCTBEHHOIO  HMHTEJUIEKTA.
OCHOBHBIE TIPOU3BOAUTENN JKCHEPTHBIX CHCTEM M HX
mporpaMMHbIe  HPOAYKTHl.  Hambonee — momynspHble
TIPUIIOKCHUS HHTEJUIEKTYy aIbHBIX HHGPOPMALTOHHBIX
CHCTEM.
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HeiipoxoMnproTHHT 1
OCHOBHBIC HAIIPABJICHUS €TO
pa3BUTHA.

HoBble  HampaBieHus B 0O0JacTH  HCKYCCTBEHHOTO
uHTEIekTa.  HeHpOKOMNBIOTHUHT H €0 OCHOBHbBIE
HanpasieHus. CTpyKTypa i (pyHKLHH LEHTPAIbHOI HEpPBHON
cuctembl. buonorndeckuit HeiipoH. PopmanbHbIT HEHPOH.
DyHKIMOHUPOBaHHE (opMasbHOrO HelipoHa. HelipoHHbie
CEeTM - OCHOBHBIE TNOHATUS M oIpeleieHus. Mouenu
HelipoHHbIX ceteil (Makkanoxa, Posen6mara, Xondun-ma, ¢
o0patHbIM pacrnpocTpaHendem). Tumsl cereil. CrnocoObl
peanM3aluu  HEHPOKOMIIBIOTEPOB M HEWPOHHBIX CeTEH.
Anroput™sl o0yuenus ceteil. OOyueHHe U caMooOydeHHe.
Apanraimus 1 obydenne. Meroasl 00ydeHnsi. OpraHu3zamus
(yHKIMOHNPOBaHHs ceTH. [IporpaMMHbIe CpeicTBa aHaM3a
HEHPOHHBIX ceTel. IIporHo3upoBaHHEe C HCHONB30BAHHEM
cereil. llpuMeHEHHE HEHWPOHHBIX CHUCTEM B 3KCHEPTHBIX
cucreMax. 3a/1auy, peraeMple Ha OCHOBE HEMPOHHBIX CETEH.
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Hrtoro

36

72

36

144

3a04Hasi Gopma 00yueHuUsn

HanMeHoBaHNE TEMBI

Copeprxanue pasjena

Jlexix

JIab.
3aH.

CPC

Bcero,
qac

Bsenenue B
HHTEJJICKTyaIbHbIC
CHCTEMEI. ba30oBEIC TOHATHS
HCKYCCTBEHHOTO
uaTemekTa (MN). O630p
HCCJICIOBaHMI B 00J1acTH
nn.

TepmuHonorus. IloHATHE MHTENIEKTYalbHOH
nHdopmanmonHoit cucremsl (MUC), OCHOBHBIE Kiacchl
3ana4, pemaeMbix MUC. dunocodekre acnekTsl npodieMsl
cucreM MU (cymectBoBaHue, 6e30MaCHOCTb, MOJIE3HOCTB).
Kparxkas HCTOPUS HCKYCCTBEHHOIO
IlpensicTopust.  3apoxnenue  HeiipokuOepHetnku. Ot

KHOepHeTHKH «4epHoro smmka» k WU, Knaccuueckuit

WHTCIUICKTA.

TEPUO: UTPBI U JOKA3ATEIbCTBO TEOPEM.

Ilonck B IpOCTpaHCTBE COCTOSIHUI. AJTOpUTM
[OMCKa B IIMPHHY. AJTOPHTM [OWCKa B IJIyOuHYy.
OBpUCTHYECKHUI TIOKCK. Pomantnueckuit TIEPUOJ:
KOMIIBIOTEP HA4YMHACT HOHMMAaTh. CXEMbI NpeICTaBICHHS
3HaHui. [lepuon MoaepHU3MA: TEXHOIOTUU M MPUIIOKCHUS.
HMcTopust HCKyCCTBEHHOTO MHTEILIIEKTa B Poccun.
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OCHOBHbIEC HANPaBIICHUS
HCCJICI0BaHMI B 00J1acTH
HCKYCCTBEHHOTO
HHTEIIEKTA.

IlpencraBieHne 3HaHWH W pa3paboTKa CHCTEM,
ocHOBaHHBIX Ha 3HaHWsiX (knowledge-based systems).
IlporpammHoe  obecnieuenne cucrem UM (software
engineering for Al). Pa3paboTka ecTeCTBEHHO-3BIKOBBIX
nHTepdeiicoB M Ma-luuHHBIL TepeBox (natural language
processing).  WuremiextyanbHbie  poboThl  (robotics).
O6yuenne u  camooOydenne  (machine  learning).
PacniozHaBanne 00-pa3oB (pattern recognition). Hosbre
apXUTEKTypbl KoMmboTepoB (new hardware platforms and
architectures). Wrpsr u MammHHOEe TBOpYecTBO. /Jlpyrue
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HarpaBJICHUA.

MexaHnU3MBI YeJI0BEYECKOTO
MbinuieHus. [Ipeacrasnenue
3HAHMI U BBIBOJI,
OCHOBAHHEIN HA 3HAHUSIX.
Monenu npeacraBneHus
3HaHmi. HeueTkue 3HaHUS.

VICKyCCTBEHHBII MHTEIUIEKT M YEJIOBEYECKOE
MBIIUICHHE. MeXaHu3M 4elI0BeYecKOro MBIIUICHHUS. llemm.
dakThl ¥ paBuiia. YrpouieHue. Mexanusm BbiBoja. [psimast
u obpaTtHas HenouKkH paccysxaeHuid. Merasnanus. [Ipodiema
npencraBiaeHus 3HaHuil. [laHHble u 3HaHus. CBoiicTBa
3HaHMA M omIMuMe 3HaHMH oT paHHbIX. IlpenmerHoe
(dakryanpHoe) W mpobieMHOE (ONEPAlMOHHOE) 3HAHUSL.
OKCTEeHCHOHATIBHOE U MHTCHCHOHAIBHOE OIMMCAHHE 3HAHUIA.
JlexnapatiBHass W IpoUeaypHas (OPMBI INPEICTaBICHHS
3HaHuiA. Mojenu npezcrapienus 3HaHui. [Ipencrasnenue B
KOMIIBIOTEPE HEPOPMAIBHBIX HPOLEAYDP. AIFOPUTMHYCCKHE
MOJIEIH.

IIponykunonHsie Mozenn. OnucaHue MpeaMeTHol obiacTu
npaBwiamMd U (paktamu. MeToapl HOJHOro nepebopa B
IIMPUHY W B IIyOMHY. DBPUCTHYECKHE METOMbI MOMCKA B
MPOCTPAHCTBE cOCTOsSHUM. Pemenue 3amzay  MeToJoM
pasOuenus Ha nojsanaqu. [IpencraBneHue 3ajauu B BUAE
N-NJIN rpada. YnpasieHHe CHCTEMOW NPOIYKIHH. SI3bIKK
OIMCAHUs IPOYKIHOHHON Mojienn Prolog u Lisp.
Cemantnueckne cetd. Kpatkas HCTOpHS — PasBUTHA.
OCHOBHbIE NOHATHUSI CEMAHTHYECKUX CETEH: NpeJicTaBlIeHue
OOBEKTOB M  OTHOIICHHH MEXIy HHMH B  BHAC
OPHUEHTHPOBAHHOTO rpada. THITBI y3/I0B U TUIIBI OTHOLICHUH.
«I1OBEpXHOCTHOCTB» ¥ «IUIyOMHHOCTB»  3HAHMH  Kak
OCHOBHBIE OTJIMYMS MOJEIM CEMAHTUYECKUX CeTel OoT
MPOAYKIMOHHOH Monenu. IlpeamerHele obmacTu, rae
CEeMaHTHYECKHE  CeTH  INOIyYHIM  PacHpOCTPaHEHHE.
IIpumepsl.

®peiimpl. McTopus nosBiIeHus, pelIaeMble 3a1a4u. AHAIU3
TIPOCTPAHCTBEHHBIX CIICH. INonumanue CMBICTIA
npeioxkeHnid. OCHOBHBIE TNOHATHS  (pelima:  CIIOTHI,
TIPUCOEINHEHHBIE TIPOLEY PHI-CIIYTH M MPOLIETYPbI-IEMOHBI,
HacnenoBaHue cBoicTB. CBsi3b MOHATHS (peiima n 00beKTa B
00BETHO-OPHEHTHPOBAHHOM MPOrpaMMHUPOBAHUU.
TpencraBnenne 3HaHU 00 0OBEKTE MPU MOMOIIH (HPEHMOB.
Cetn ¢peiimoB. IlpuHIMIBL 0OPaOOTKM MAHHBIX B CETH
(dpeiimoB. IIpakTuueckas peanusanus GpeiiMOBO MOJIEIH.
Tlonsits 00  OOBEKTHO-OPUEHTUPOBAHHOM  AHAIHN3E
TPEIMETHON obnacTu. OOBEeKTHO-OPUEHTHPOBAHHEIN
MOJIXOL. OOBEKTHO-OPHEHTHPOBAHHBIE SI3BIKU
nporpaMmMupoBanus. [IpuMepsl S3bIKOB HHKCHEPUU 3HAHUH,
ocHOBaHHBIX Ha (peiimax: FRL n KRL.

dopMalbHbIE  JIOTMYECKUE MOJENH. BUJbl  JIOrMUecKuX
Mozenei, obmmue TepMHHBI U ompefeneHus. DopmanbHas
(ApucToTenesa) IOTHKa: IMEHA, BEICKA3bIBAHUS, IPOLICTYPHI
JIOKa3aTeabCTBA M ONPOBEpXkEHHA.  MaremaTudeckas
peamusanmst popMapHO# noruku. Uurepnperauus Gpopmyn
B JIOTHKE TMpeauKkaToB l-ro  mopsaka.  Mertojsl
ABTOMATHUYECKOTO JIOKA3aTEJIbCTBA TEOPEM (MCUUCIIECHUE
npeaukaro). Iloustne mnpemukara, (HOpMyIibl, KBAHTOPOB
BCEOOIIHOCTH U CYIIECTBOBAHUSL.

BriBoz Ha 3HaHMAX. MexaHU3Mbl BbIBOJIa. MalllMHa BbIBOJA.
CrpaTernu ympaBleHHsi BBIBOJOM. [IpsiMoii u 0OpaTHbI
BbIBOJ. Ilomck pemeHMi B MHPOCTPAHCTBE COCTOSIHUIL.
Mertobl HoKCKa B ITyOUHY U IIHpHHY. MeTox nepedopa, kKak
HanboJIee YHUBEPCAIBHBIM METO/1 MOUCKA peleHui. MeTo bt
yckopeHuss mepebopa. [IoMCK  METOAOM  PeoyKIHMH.
Oppuctnueckuid mouck. [louck Meromom ‘“TreHepauusi —
npoBepka”. Ilouck B (hakTOPU30BAHHOM MPOCTPAHCTBE.
Tlomck B M3MEHAIOMEMCS MHOXECTBE HEPAPXUIECKUX
npocTpaHcTB. Vcrojab30BaHUE OrpaHUYEHHMH IPU MOUCKE
pemennil. ['eHeTmueckuit — anroputM.  OBOIIOLHOHHOE
(reHetnyeckoe) — mporpammupoBaHue. Jlormdeckuit U
IBpUCTHYECKHI MeTo bl paccyxaeHus B UM C. PaccyxeHus
Ha OCHOBE JENyKIMM, HWHIYKLIWH, aHanoruu. Heuderkwit
BbIBOA 3HaHUH. OCHOBBI TEOPHHM HEYETKHX MHOMKECTB.
Onepanuy ¢ HEYETKUMM 3HaHMsAMH. Hederkas Joruka.
IlonaTve  JMMHrBHUCTHYECKOM — mepeMeHHOM.  IIpumepsl
1ceBIO(H3NYECKUX JIOTHK: IPOCTPAHCTBEHHAS M BPEMCHHAS
JIOTMKH.
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CucTeMbl, OCHOBaHHBIC HA
3HAHMAX. DKCIEePTHHIC
cucremsl (IC).
Krnaccudpuxanus cucrem,

Beenenne B OC. Onpenenenue OC. Ha3nadeHne 1 OCHOBHEIE

cBOliCcTBa 2C. CwmbIcn 9KCIEPTHOTO aHaim3a.
XapakTepucTHKU U 06a30Bble (YHKIUH IKCIEPTHBIX CHCTEM.
IIpuobperenue 3HAHUH. IIpencraBneHue 3HAHUH.

VYnpasieHne NpoLeccoM MNOHCKa pelleHus. PasbsicHeHue
MIPUHATOrO pelieHus. CTPYKTypa THIIOBOM OKCHEPTHOU
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OCHOBAHHBIX HA 3HAHUAX.

cucTeMBl (T0JIb30BaTeNb, HHXKEHEP 10 3HAHHSM, HHTepdeiic
moib3oBaTens, 0a3a 3HAHWN, peulatenb, MOACHCTEMA
00BSICHCHHUH, MHTEIUICKTYaIbHBIA PEIAKTOP 0a3bl 3HAHMIA).
JIOCTOMHCTBA M HEIOCTATKU 3KCHEPTHBIX cucTeM. Omnune
9KCHEPTHBIX CHUCTEM OT JAPYTMX HPOrPAMMHBIX MPOIYKTOB.
IlpuHiMnsl - QYHKUMOHUPOBAHHUS — OKCIEPTHBIX  CHCTEM.
CTpyKTYpUPOBaHHBIE CTATUYECKUE U IMHAMUYECKHE 3HAHHUS.
TexHONOrHsS  MCHOJIb30BAHUS  OSKCIEPTHBIX  CHUCTEM.
Krnaccudukanms mno pemaemoit 3azaue (MHTEpHpeTALHs
JIAaHHBIX, JIMArHOCTHKA, MOHHUTOPHHI, IIPOEKTUPOBAHHUE,
MPOTHO3UPOBAHKE, IJIAHUPOBAHHE, OOyUYCHUE, KOHTPOIb H
yIpaBlieHHe, MOAJEPKKA NPUHATHS perueHuit). CHCTeMBI,
pelaromye 3a1aun aHanusza. CucreMsl, pellarlye 3a1auu
cunTe3a. Kimaccudukarus mo CBsi3u ¢ pealbHbIM BPEMEHEM
(cratnueckre DC, kBasuanHamudeckue JC, TUHAMHYCCKHC
3C).

ADpXUTEKTypa M CTPYKTypa CTATHYECKOH H IMHAMHUYECKOU
9KCIepTHOM cucteMbl. Kiaccubukauus no tumy DOBM.
Krnaccudukanus 0o cTenmeHd HHTErpaldd ¢ JIPYTHMU
nporpammamu (aBToHOMHbIE DC, rubpuansie IC). [Ipumepst
OTPACIEBBIX IKCIIEPTHBIX CUCTeM. VIHTeIuIeKTyanbHble 6a3bl
JlaHHBIX. ba3pl 3HaHMM M WX OCHOBHbIE CBOMCTBA.
Knaccuduxarmst ~ 3ampocoB.  JIeAyKTHBHBIH — BBIBOJ.
IloHumMaHue ecTecTBEHHOro s3blka. BsaumoneiictBue ¢
KOHOMHMKO-MaTEMAaTHUECKUMH ~ MOJeIsIMU.  TexHosorus
HCHIONB30BaHKUsT 0a3bl 3HaHuWil. Poap 9skcmepra. Biok
npuoOpeTeHnsl 3HaHWH. BJIoK Jormyeckux BbIBOAOB. biiok
00bsICHCHH.

Pazpabotka cucrem,
OCHOBAHHBIX Ha 3HAHMSX.
Texnonorus
HPOEKTHPOBAHUS 1
paspabotku IC. Komnekrus
pa3paboTIHKOB.
TpeboBaHuS K y4aCTHUKAM
pa3paboTKH.

IIpo6nemsr pazpaboTku mpombmuieHHBIX OC. Meronuka
noctpoeHus. Dranbl paspadorku DC. Beibop noaxomsiieit
pOOIEMBIL. Unentnduranms IpoOIEeMEL. Craguu
paspabotku  mporotuna OC  (M3BJICUEHHE  3HAHWH,
CTPYKTypPHPOBAaHWE WM  KOHUENTYallM3alys  3HAHUIA,
¢dopmammzanys, peanusanus, TECTHPOBAHUE, OIBITHAS
JKCILTyaTalus).

Wnentudukammss ¢ KOHLUENTyanM3alus — NpOOJIeMHON
obnactH .

Omnpegnenenne HasHaueHust u cbepbl npumeHenus WUUC,
KJIACCHI PelIaeMbIX 3a1a4 M BUIOB HCIIOJIb3yEeMbIX 3HAHUI.
TToxGop KCHEPTOB M MHAKEHEPOB IO 3HAHHAM, BBIACIICHHE
pecypcoB. Ilapamerpusamus pemaeMmbIx 3amad: Ieneif,
OrpaHUYCHUH, TUIIOTE3, IOHATHH, HCXOIHBIX TAHHBIX.
CTpyKTypHass MOJeib: KiacCH(UKALMOHHBIE (POA-BHUN),
arperaTuBHbIC (LIEI0E-YaCTh), ACCOLUATUBHBIC OTHOLICHUS
00beKTOB. DYHKINOHAIBHAS MOJENb: OTHOIIECHHS 00BEKTOB
"HeNb-cpeacTo”, "mpu4nHa-cliencTBue",
"aprymenT-QyHKiusa". [lepeBbs meneil. JlepeBbs pemIeHHH.
IloBeneHueckas Mojenb: IPOCTPAHCTBEHHO-BPEMEHHbIE
OTHOIIICHUSI OOBEKTOB, COCTOSIHHS OOBEKTOB, COOBITHS,
TOCBUIKA COOOICHH.

PaspaboTka 06a3bl 3HaHHIT HA OCHOBE CHCTEMBI IPOAYKUUH 1
Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOIO ((ppeiiMOBOIro)
MIPEACTaBICHHUS. Peanusarus HHTEIIEKTYaIbHOTO
uHTepdeiica, CpeACTB MPUOOPETECHNUSI H OOBSICHEHUS 3HAHUI.
Br16op popMbl B3anMOIEHCTBHSI KOHEYHOTO MOJI30BATENS C
WNUC. HWHTennekTyanbHble pemakTopsl. Vcmoms3oBaHue
rpaduyecKix CpeAcTB BBOJA-BbIBOAA. MOpPHOIOrHYeCKuid,
CHUHTAKCHYECKU I, CCMAHTUYECKHUI aHATIM3 3aIIPOCOB M CHHTE3
BBIXOAHBIX  cooOmeHuii.  IIpoekTHpoBaHHE  HOMOILH,
MOJICKa30K, OOBACHEHHUil. JICroJp30BaHME THIIEPTEKCTA.
WHIyKTHBHBIM METO IPHOOPETCHHS 3HAHHUIA.

Tectuposanue u pazsurue UMC.

TecTupoBaHHe TOYHOCTH PEIICHHs NPOOJIEM IKCIEPTAMH.
IlonGop  TecroBeix  mpumepoB. IlomHas  mpoBepka
TpocTpaHcTBa pemeHud. Ilepuon m3yueHus U moxasaTenn
TOYHOCTH.

TectupoBaHue MOTPEOUTEITBCKUX Ka4ecTB nuc
MOTCHNUATLHBIME  HONB30BATESIMUA: BPEMEHH PEaKIUH,
ynobcTBa naTepdeiica, CpecTB HOMOLIU U 00BICHEHHSI.
Vcnonp30BaHNe HHCTPYMEHTAIBHBIX CPE/ICTB TECTUPOBAHHS:
TPAcCHPOBKHU U OOBSCHEHMII, CCMAHTHYECKHX aHAIU3aTOPOB,
KOHTPOJIBHBIX TOYEK, COOpa CTATHCTUKH, PECTPYKTYPH3ALUH.

HapaJmem,HbIe U IIOCJICI0BATCIIbHBIC PCIICHUA. TexHomorus
OBICTPOrO0  MPOTOTUIMPOBAHMS.  YYACTHHKMA  Hpolecca
pa3paboTKH U TPeOOBaHUS K HUM: KOHEUHBIl MOJIB30BATENb,
9KCIePT (CHEIMAIHUCT NPOOIEeMHOH 001acTH), IPOrPaMMHCT,
HHXKCHEp 1O 3HaHWsAM. MHCTpyMEHTalbHBIE CpelcTBa
paspabotku  MUC: s3bIKM  OPOrpaMMHUPOBAHHUS,  SI3BIKH
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NpEJICTAaBICHUs 3HAHUH, TEHEPaTOpbl, 000JIOYKH, CpelcTBa
aBTOMATU3ALMU  IPOEKTUPOBaHMA.  DYHKIMOHAIBHOE,
JIOTHYECKOE, 00BEKTHO-OPUEHTHPOBAHHOE
nporpaMmupoBanue. cronb3oBaHNe HWHCTPYMEHTAIBHBIX
CPEACTB Ul PA3IMYHBIX HpPOOIEMHBIX oOOnacTelr M Ha
PA3IMYHBIX 3TANAaX MPOCKTUPOBAHUSL.

6 |Ilpukiagabie CocTosiHME U TEHAGHIMH Da3BHTUS HCKYCCTBEHHOTO
MHTEIUIEKTA. YCIIEXH CHCTEM MCKYCCTBEHHOIO MHTEILIEKTA U
WX OPUYHUHEL. DKCHEPTHBIE CUCTEMBI PEaIbHOTO BPEMEHH —
OCHOBHO€  HANpaBJIe€HME HCKYCCTBEHHOIO  HMHTEJUIEKTA. 1 3 20 24
nepcneKTuBhl polHKa M. |OcHOBHBIC NPOM3BOIMTENN OSKCNEPTHBIX CHCTEM M HX
mporpaMMHbIe  HPOAYKTHL.  Hambomee — momymsipHbIe
TIPUIIOKCHUS HHTEJUIEKTy aIbHBIX HUHPOPMALOHHBIX
CHCTEM.

UHTEIUICKTY aTbHbIC
cucreMbl. COCTOSIHIE U

7 HeﬁpOKOMHLIOTHHr H HoBble  HampaBieHus B 0O0JAacTH  HCKYCCTBEHHOTO
uHTEIekTa.  HeHpOKOMNBIOTUHT H €0 OCHOBHbBIE
HarnpasieHus. CTpyKTypa i (yHKLHH LEHTPAIbHOI HEpPBHON
PasBHTHA. cuctembl. buonornueckuit HelpoH. @opmasbHbII HEHPOH.
DyHKIMOHUPOBaHHE (opMasbHOrO HelipoHa. HelipoHHbIe
CeTM - OCHOBHBIE TMOHATUS M oIpejeieHus. Mouenu
HelpoHHbIX ceTell (Makkanoxa, Po3enOnara, Xondun-na, ¢
obparHbIM pacnipoctpaHenrem). Tumbl cereil. Criocofb 1 3 20 24
peanM3alMd  HEHPOKOMIIBIOTEPOB M HEWPOHHBIX CeTEH.
Anroput™sl o0yuenus ceteil. OOydeHHe U caMooOydeHne.
Apanramus 1 obydenne. Meroasl 00ydeHnsi. OpraHu3anus
(yHKIHMOHUPOBaHHs ceTH. [IporpaMMHbIe cpeicTBa aHaM3a
HEHpOHHBIX ceTel. IIporHo3upoBaHuEe C HCIONIB30BAHHEM
cereil. llpuMeHEHHE HEHWPOHHBIX CHUCTEM B 3KCHEPTHBIX
cucreMax. 3a/1auy, peraeMple Ha OCHOBE HEMPOHHBIX CETEH.

OCHOBHBI€ HaIlIpaBJICHU €T0

Hroro 10 20 141 171

5.2 IlepevyeHnb 12a00paTOPHBIX PadoOT

Anrebpa noruku. JIornueckue BbICKa3bIBaHUS U BbICKA3bIBATEIbHBIE (POPMBI.
DeMEHTapHbIE U COCTABHBIE BHICKA3bIBAHMS.

Jlornueckue CBSI3KM U OMEpAIMU: OTPULIAHUE, KOHBIOHKIUS, TU3bIOHKIINS,
UMITTUKAIAS ¥ OKBUBaJICHINA. JIorHdecKre mepeMeHHbIC U JIOTUIECKHUE (POpMYIIBL.

Bomonmanmeie  popmyisiel. TOXIECTBEHHO  UCTHHHBIE  (DOpMYIIBI
(TaBTosOTHMM). TOXKIECTBEHHO JIOKHBIC (DOpMYITHI (IpOoTHBOpEUns). PaBHOCHIIbHBIC
(bopMyIIHL.

Tabmuibl ncTUHHOCTH 17151 ToTrdeckux dopmy. [TpaBuina ux coctaBieHus u
UCI0JIb30BaHusl. OCHOBHBIEC 3aKOHBI AJIT€OPHI JIOTHKHU.

Mopenun npencraBieHuss 3HaHUN. @DOpMaJIbHBIE JIOTUYECKUE MOMEIH.
[TponykunonHbsie Mojenu. Mcnosib30BaHUE POrPaAMMHOM Cpefbl sl pa3paboTKu
CLIPS.

Cucrembl, OCHOBaHHbIE Ha 3HaHUsIX. CpencTsa pazpadborku IC.

[IpoexkTrpoBaHuE MPOTOTUIIOB NPHUKIIATHBIX IKCIIEPTHBIX CUCTEM.

NckyccTBEeHHBbIE HEPOHHBIE CETH U MPUMEPBI UX UCIIOJIb30BaHUS.

6. MIPUMEPHASI TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B coorBercTBUM ¢  y4y€OHbIM IUJIJAHOM  OCBOCHUE  JIUCIUIUIMHBI
IIPEyCMaTPUBAET BBIIIOJIHEHHE KypPCOBOI'O IMPOEKTAa B 7 CEMECTpE i OYHOU
dbopmbl 00ydeHUS, B 9 cemecTpe A 3a09HOM (OPMBI O0yICHHS.

[IpumepHasi Temathka KypcoBoro mpoekra: «Pa3paboTka 3KCIEpTHOM
CHUCTEMBbI»

3ajauu, peraeMble IPH BHIMOJIHEHUU KyPCOBOIO MPOEKTA!

* Hactpoiika okpyxenus IDE st pazpaboTku

* Pazpabotka 0a3 npaBuil U 3HAHUMA




* Pa3paboTka 3KCIIepTHON CUCTEMBI
* Hanucanue nmossCHUTEIHLHOU 3aITUCKA

Kypcosou

MIPOEKT

BKJIFO4YAaT B

paCYCTHO-IIOACHUTCIIbHYIO 3aIIMCKY.

cels

rpadugeckyro

qaCTb n

7. OHEHOYHBIE MATEPHUAJIBI VIS ITIPOBEJTEHUSA
HNPOMEXYTOYHOU ATTECTAIIMN OBYUYAIOIIIUXCHA IO

JTACHATIIIVHE

7.1. Onucanue nokasaresied M KPUTEpHEB OLCHUBAHUSA KOMIICTCHIMHU
HA Pa3/IMYHbIX dTanax ux GopMHUPOBaHMS, ONNMCAHME KA OLCHUBAHUS

7.1.1 JTan TeKymero KOHTpoJst

Pe3ynbTaThl TEKyHIEro KOHTPOJS 3HAHUNW U MEKCECCMOHHOM aTTECTalUU
OLIEHMBAIOTCSI 110 CIEAYIOLIEH CUCTEME:

«aTTECTOBAHY;

«HE aTTECTOBAH).

Pe3yibTaThl 00yueHus,

Komme- XapaKTepu3youmne Kpurepun
PaKTEPH3YION purep ATTecTOBaH He aTTecToBan
TeHIUs chopMHPOBAHHOCTH OLleHMBAaHUSA
KOMIIeTCHIIUH
IIK-5 3Harh obnacTu KosnuuecTBO BBINOIHEHHBIX Bemmonnaenue pador B| HesbinonaHeHue
MPUMEHEHHUS, 3TAlbl, |1abopaTopHBIX padoT CpOK, pabot B CpoK,
METOIbI [IPEAyCMOTPEHHBIH B |IPEyCMOTPEHHBIN B
pabodux mporpamMmax pabounx
HHCTPYMEHTAJbHEIE
IporpamMmax
cpencTaa
npoexTtupoBanus NNC
Ymeth KosmmuecTBO BBITIOTHEHHBIX Brimonaenue pa6or B| HeBwimosniHeHue
CIIPOEKTHPOBATh 0a3y |1abopaTopHBIX paboT CpOK, paboT B CpoK,
SHAHMI [IPEAyCMOTPEHHBIH B |IPEyCMOTPEHHBIN B
pabodux mporpamMmax pabounx
porpammax
Bnaners HaBbIKaMu KounuuecTBo BBINOIHEHHBIX Beimonnenue pa6or B |  HesbinosnneHue
peanuzanuu 71ab0opaTOpHBIX PadoT CpOK, paboT B CPOK,
PasIMMHEIX CTpaTeruii [IPEAyCMOTPEHHBIH B |IpEyCMOTPEHHBIN B
. pabouux mporpammax pabounx
BBIBOZIA 3HAHUIA
porpammax
I1K-3 3HaTh CTPYKTYpy U KonuiecTBO BHIMOIHEHHBIX Brimonaenue pa6or B| HeBwimosiiHeHne
o01IyIo cxemy 71abopaTOpHBIX PadoT CpOK, paboT B CpoK,
(YHKIMOHUPOBAHK [IPEAyCMOTPEHHBIH B |IIpEyCMOTPEHHBIN B
UC pabouux nmporpammax pabouux
' porpammax

Ymers BbIOpaTh hopmy
[peCTaBICHUS 3HAHUH
U HHCTPYMEHTAJIbHOE
CpeICTBO pa3paboTKu
UC ni1s kOHKpeTHOH
[IpeAMETHOH 00J1acTu.

KonuuecTBO BBIOITHEHHBIX
J1a00paTOPHBIX PaboT

BrimonneHue pabot B
CPOK,
MPEAYCMOTPEHHBIH B
pabodux mporpamMmax

Hesbinonxnenue
paboT B CPOK,
MPEAYCMOTPEHHBIHN B
pabouux
IporpamMmax

Bnaners HaBbIKamMu B
[IPOEKTUPOBAHUH Oa3bI
3HAHUMH, €e
(hopMaM30BaHHOM
OIIMCAHUH U

KoinuecTBO BBINOTHEHHBIX
J1a00paTOPHBIX PaboT

Bemmonaenue pador B
CpPOK,
MIpelyCMOTPEHHBIN B
pabouux mporpammax

HesbinonHeHue
paboT B cpoK,
MIpelyCMOTPEHHBIN B
pabounx
porpaMmmax




HAIIOJTHCHUH.

7.1.2 DTan npoMeKYTOYHOT0 KOHTPOJISI 3HAHUI
Pe3ybTaThl IPOMEKYTOUHOTO KOHTPOJISI 3HAHHUM OLIEHUBAIOTCS B 7 CEMECTPE
U1l o4HOM (popMBl 0OydeHHs, 9 ceMecTpe IS 3a09HOM (OPMBI OOYUCHHS II0

YeThIpex0auIbHOM CUCTEME:

«OTIIUYHO»,
«XOPpOoUIO»;

«YOOBJICTBOPUTCIIBHO»
«CHCYHOBJICTBOPHUTCIILHO)).

K Pe3yabTaThl 00yueHus, K

Mile- HTePHH

; :mmeﬂ cx;g;;;;[;lgyﬂl:::;i ouelz)ﬂn::llﬂﬂﬂ O1anaHo Xopomro Ynosa. Heynosa.

KOMIETECHIHH

[IK-5 3uaTh o0sacTu Tect Beinosinenue | Beinosinenue | BrinosiHeHue B tecre
HPUMEHEHHS, tecta Ha 90- | Tecra na 80- | Tectana 70- | menee 70%
3Tallbl, METO.IBI U 100% 90% 80% [IPaBWIbHBIX
HHCTPYMEHTAJIbHBIE OTBCTOB
cpencTBa
MPOEKTHPOBAHUS
nnc
YMmers Tect Beoinosinenue | Boinosninenue | BrinosineHue B recre
CIIPOEKTHPOBATH tecra Ha 90- | Tecra na 80- | Tecrana 70- | menee 70%
6a3y 3HaHMI 100% 90% 80% [IPaBUJIbHBIX

OTBETOB

Bnanets HaBeikamu |Tect Berinosinenue | Boinoninenue | BrinosineHue B recre
peanuzanun tecta Ha 90- | TecraHa 80- | TecraHa 70- | meHee 70%
Pa3IMYHBIX 100% 90% 80% [IPaBUJIbHBIX
cTpareruii BpiBosa OTBETOB
3HAHUU

[K-3 3nats cTpykTypy U |Tect Bremonaenue | Brimonnenne | Brimonnenue B tecte
06LIyI0 CXEMY tecta Ha 90- | Tecra na 80- | Tectana 70- | menee 70%
(YHKIMOHUPOBAHHS 100% 90% 80% [IpaBUWIbHBIX
e OTBETOB
Ymerb BbIOpaTh Tect Bomonnenue | Beimonnenue | Beinosnnenue B tecte
bopmy tecta Ha 90- | Tectana 80- | Tecrama 70- | menee 70%
IIpE/ICTABIICHUS 100% 90% 80% [IpaBUWIbHBIX
SHAHUI U OTBETOB
HHCTPYMEHTaJIbHOE
cpencto MC ms
KOHKpETHOM
[IPEAMETHOI
obxactu.
Buaners naBeikamu |Tect Beinosinenue | BeinosineHue | BainosiHeHue B tecre
B [IPOEKTUPOBAHUH tecta Ha 90- | Tecta Ha 80- | Tecta Ha 70- | menee 70%
Ga3bl 3HAHMUI, ee 100% 90% 80% [IpaBUWIbHBIX
(hopMann3oBaHHOM OTBETOB
OTIMCAHUH U
HATIOJIHCHUH.

7.2 IlpumepHbld mNepeYeHb OWEHOYHBIX CPeACTB  (TUIOBbIE




KOHTPOJIbHBbIC 32IaHUSI WJIM HHbIC MATEPHAJbl, HCOOXOAUMBIC IS OLECHKH
3HAHMH, YMCHHU, HABBIKOB M (MJIH) ONbITA A€ATEJIbHOCTH)
7.2.1 IlpumepHbI IepevYeHb 3aJaHUil 11 NOATOTOBKH K TECTUPOBAHUIO
1. OTMETBTE BCE ITPABWJIBHBIE OTBETHI
[Tporpamma Ha I[TPOJIOI'e cocToUT U3 MPEAIOKEHUM, KOTOPHIE MOTYT OBITh:
( pakramm
( npouenypamu
( mpaBuIaMu
( 3apocamu

( byHKIHSAMH 5
2. OTMETBHTE ITPABUJIBHBIN OTBET

YTBepxIeHNE O TOM, YTO COOIMIOAAETCSI HEKOTOPOE KOHKPETHOE
COOTHOIIIEHUE MEX]Ty OOBEKTaMH, Ha3bIBACTCSI:

( pakr

( mpoueaypa

( mpaBuIIO

( 3ampoc

3. OTMETHTE IPABWJIbHbBIN OTBET

YToOBl yCTAaHOBUTH OTHOIICHUS MEXKIY 00ObEKTaMU HA OCHOBE UMECHOIITIXCSI
(aKTOB UCTIOJIB3YIOT:

( mporetypy

( pakr

( mpaBuna

( 3ampoc

4. OTMETHTE BCE IIPABUJIBHBIE OTBETHI
Cpenu nepeynciaeHHbIX TPEII0KEHUA MPaBUIIaAMU SIBJISTFOTCSI:
( o6uT ( Upa, ciiuBsl ).

( 3naer ( UBan, X).

(mate ( X, Y ) :-poaurens ( X, Y ), xkenmuna ( X ).
5. YKaxxute npaBuiIbHbIA OTBET

®akr B s3bike [TPOJIOT ...

( TpedyeT noKa3aTeIbCTBA

( sIBIISIETCST BCET/Ia HICTUHHBIM YTBEP)KICHUEM

( SIBJISIETCS JIOKHBIM YTBEPKACHUEM

6. YKaxxuTe npaBWIbHBIA OTBET

Hab6op daxros B [TPOJIOI-nporpamMmme o6pasyer...

( 6azy maHHBIX

( 6azy 3HaHUM

( BXOJIHBIC JAHHBIE

( daitn maHHBIX

7. YKaxXuTe NpaBUIbHBIA OTBET

Hab6op dakros u npasui B [TPOJIOI -iporpamme o6pasyer...
( 6a3y maHHBIX

( 6a3y 3HaHMUI

( BXOIHBIC JAHHBIC



( daiin gaHHBIX

8. JlomoaHuTE

Vrepxkaenue Buaa A:- Bl, B2, ... ,Bn Ha3biBaeTcH ...
IIpasunvruvle sapuanmel omeema. NPaBUIIO; IPABUIIOM;

9. OTMETBTE IPABWJIbHBIN OTBET

JIro0as mociie10BaTeIbHOCTH CUMBOJIOB, 3aKJIFOUEHHAsSI B KABBIYKH - 3TO ...
( Tepm

( mepeMeHHast

( cTpykTypa

(arom

( pyHkrop

10. OTMETBTE ITPABWJIbHBIN OTBET

Tun nanubix B s3bike iporpamMmmupoBanust [TPOJIOT na3siBaeTcs...
( momeH

( Tepm

( cTpyxTypa

(aTom

( pynKTOp

7.2.2 IIlpuMepHbIii NepeveHb 3aJaHUH VIS PelIeHUs] CTAHAAPTHBIX 32/1a4
1. OTMETBHTE BCE ITPABUJIBHBIE OTBETHI

Cpenu nepeyunciaeHHbIX TPEIOKEHUN (paKkTaMu SBIISIIOTCS:

( mo0ur ( Upa, s610kH ).

(marb ( X, Y ): - pogutens ( X, Y ), xxenmuna ( X ).

( ponutens (A, B).

( sI3BIK_TIIpOrpamMMHUpPOBaHHUS ( IIPOJIOT ).

( ctpana( X).

2. OTMETHTE BCE ITPABUJIBHBIE OTBETHI

Cpenu nepeunciaeHHBIX TPEITIOKCHUNA (PaKTaMu SIBIISTFOTCSI:

( mo6ur ( Upa, s16710K1 ).

( pomutens (A, B).

( sI3BIK_MpOrpamMMupoBaHus ( IpoJIor ).

( ctpana( X).

(crygent ( X ): - yuurcs ( X, MHCTUTYT ); yuuTCs ( X, YHUBEPCHUTET ).
( color(green).

3. OTMETBTE BCE ITPABUJIbHBIE OTBETHI

Cpenu nepeyuncaeHHbIX TPEJI0KEHUN (paKkTaMu SBIISIIOTCS:

( sI3BIK_TIIpOrpamMMHUpPOBaHHUS ( IIPOJIOT ).

( crpana( X).

(oreu ( X, Y ): - ponurens ( X, Y ), myxunna( X ).

( ctpana( poccus ).

( pomutens ( uBaH, X ).

( pomutens ( UBaH, OJIET ).

4. OTMETHTE BCE ITPABUJIBHBIE OTBETHI

Cpenu nepeuncaeHHBIX TPEIIOKCHUH MPABIJIAMH SIBIISTFOTCSI:



( yuurcs ( X, wkona ),yuurcs (Y, mkosna ).

( crynent (X) :- yuurcs (X, UHCTUTYT); yuuTcs (X, YHUBEPCUTET)
( mxonbHUK (X) :- yuutcs (X, mKoa).

( 3Haet (neHa, X), 3Haert (cama, X).

( cTyneHT (uBaH).

(Sr (A, B, S):- S=(A+B)/2.

5. Vkaxure npaBuiibHbIE OPMBI 3aIIMCH UMEHH TIEPEMEHHON
( Name

( _name

( HNameH

( mame'

( name*

6. YKaxkurte npaBuiibHbIE (POPMBI 3aIIMCU UMEHU NIEPEMEHHOMN
(y

(Y

(Y11

'y

7. Ykaxure npaBmwibHbIe GOpMBI 3amcu nMenn nepemennoi B [IPOJIOT e
( Iunana

( _nuana

( " I[I/IaHa"

( nmaHa

( nmana*

8. YKaxure paBUIbHBIA OTBET

JlokazaTenbCTBO MpaBuiia BUAA:

R:-A,!,B,!,C, fail.

MO3BOJIUT HAUTH. ..

( omHO pemieHWe moaleNn A, OJHO pelieHue noauenu B u Bce peuieHus

notesm C

( Bce BO3MOXKHBIE perieHus noauenei A, B, C

( emuHCTBEHHBIC penieHus noamneiei A, B, C

( Bce pemienus nojaueneit A u B, equHcTBeHHOE perenue nojuenu C

9. Ykaxure npaBWIbHBIA OTBET

JlokazaTenbCcTBO MpaBuiIa BUAA!

R:- A, !, B, fail, C.

II0O3BOJIUT HAWUTH...

( Bce pemwenus noauenei A u B, enmuncteennoe peuenue noauenu C

(0HO peleHre NoaueIn A, BCe pelieHus moauean B u Hu ogHOro pemeHus

notesm C

A

( Bce pemeHus noanenu B, eauHcTBeHHbIC pemieHus noamneiaeidi A u C
( Bce BO3MOKHBIC penieHus noaneneit B u C, Hu 0HOTO pelieHus MOAIeIn

10. OTMETBTE ITPABUJIBHBIN OTBET
Kaxkoe onucanue crircka B pasaeine DOMAINS sBisieTcst npaBUIbHBIM:



(list =[ integer ]

(list = (integer )

(list =" integer"

(list = integer*

(list = integer

11. Yxaxure BCE npasuibabie hopmer 3anmcu ciiuckos B [TPOJIOT e:
([green, red]

([l

(121,13, 41]

((2,6,8)

([2;6; 8]

((268)

7.2.3 IIpumepHbIil nepeveHb 3aJaHUI AJIA PeLlICeHUS NPUKIATHBIX 32124
1. Ykaxure npaBUIbHBIN OTBET

Urto OyAeT BBIBEJIEHO B pe3yJibTaTe BhINOJHEHUS TporpaMmbl: DOMAINS
list = integer*

PREDICATES

genl( integer, integer, list )

CLAUSES

genl(N2,N2,[]):-!.

genl(N1,N2,[N1|L]):-N1<N2, N=N1+2, genl(N,N2,L).
GOAL

genl(-2, 6, L),write(L).

([-2,0,2,4]

([6,4,2,0,-2]

([-2,-1,0,1,2,3,4]

([-2,-1,0,1,2,3,4,5]

([-2,0,2,4,6]

2. YKaxxute npaBuIbHbII OTBET

Uto OyAeT BBIBEJICHO B PE3YJIbTATE BHIIOJHEHUS TPOTPAMMBI:
DOMAINS

list = integer*

PREDICATES

genl( integer, integer, list )

CLAUSES

genl(N2,N2,[]):-!.

genl(N1,N2,[N1|L]):-N1>N2, N=N1-2, genl(N,N2,L).
GOAL

genl(8, 0, L),write(L).

METBHTE ITPABWUJIBHBII OTBET
Uro Oyzner BBIBEAEHO Ha D3KpaH B  peE3yJbTaTe  BBINOJHEHUS

o
—



[TPOJIOTI -iporpamMmBsl:
PREDICATES
BBIOOD (integer, integer, integer)
CLAUSES
BbI0OD (A, B, A): - A<=B.
BbI00D (A,B,B).
GOAL
BbIOOD (15, 8, M), write(M).
(15
(8
(0
(M
4. OTMETBTE ITPABUJIBHBI OTBET
UYrto OyzeT BBIBEJICHO HA SKPaH B PE3YJIbTaTe BHIMOIHEHUS TPOTPAMMBI;

PREDICATES

SR (real, real, real)
CLAUSES

SR (A, B, S): - S=(A+B)/2
GOAL

SR (8, 12, S), write(S).

(8

(10

(12

(S

5. OTMETBHTE ITPABWJIBHBIN OTBET

Uro Oyner BbIBEACGHO HA DOKpaH B  pe3yjbTaTe  BBINOJHEHUS
I[TPOJIOT -iporpamMMBsI:

CLAUSES

yuutcs ("uma", ”HCTUTYT).

yuutcs ("Jlena", yHuBepcurTer).

yuutcs ("Bosa", mikona).

yuutcs ("Jlana", UHCTUTYT).

yuutcs ("Jlema", yHuBepcurer).

yuures ("Bepa", mikosna).

Goal

yuures (X, yauBepcuteT), write(X), fail.

(X

( JIena Jlemia

( JIena

( JIema

( JIema Jlena

6. OTMETHTE IIPABWUJIbHBIN OTBET

Urto OyzaeT BbiBe/IeHO Ha 3kpaH B pesyibrare [TPOJIOI-nporpammst:

Clauses

urpaet ("Cama", ¢yrbdom).



urpaet ("Uuna", Boseitdon).

urpaet ("Arapen", hyToO0II).

urpaet ("Cepexa", rana0o0m1).

urpaet ("Upa", TeHHuc).

urpaet ("Anaapeit", 0eicoo).

Goal

urpaet (X, ¢pyroomn), write(X), fail.

( Aagpent

( Camia

( Cama Annpeit

( Anppeii Caa

(X

7. OTMETBTE IIPABWJIBHBIN OTBET
UYrto OyzeT BBIBEJICHO HA SKPaH B PE3YJIbTaTe BHIMOIHEHUS TPOTPAMMBI;
Clauses

pomutens ("Upuna","JIuza").

poautens ("Urops", "bBopuc").

pomutens ("Omner", "JIuza").

poautens ("bopuc", "Aununa").

poaurens ("bopuc", "Tansa").

Goal

poautens (X, "JIuza"), write(X), fail.

( Upuna Oner

( Upuna

( Oner

( Oner Upuna

(X

8. OTMETBHTE IIPABWJIbHbBII OTBET
UYrto OyzeT BBIBEJICHO HA SKPaH B PE3YJIbTaTe BHIMOJIHEHUS TPOTPAMMBI;
Clauses

yuutcs ("Mama", "Mocksa").

yuutcs ("Ilera", "Kupos").

yuutcs ("Ons", "Coun").

yuaures ("Cama", "Omck").

yuutcs ("Harama", "Mocksa").

yuures ("Tans", "Kupos").

Goal

yuurest (X, "Mocksa"), yaures (Y,"Mocksa"), X<>Y ,write(X," ",Y).
( Mama Harara

( Mama

( Harama

( Mama Mama

(XY

9. OTMETBTE IPABWJIbHBIN OTBET
UYrto OyzeT BBIBEJICHO HA SKPaH B PE3yJIbTaTe BHIMOIHEHUS TPOTPAMMBI;



Clauses

moour ("AnHa", 10710KN).

moout ("Ons", 6aHaHbI).

moout ("Csera", moxkosan).

moburt ("Maiua", anejabCUHBbI).

moour ("AHHa", OaHaHBI).

moout ("Omnsa", s01m0km).

Goal

mobut (X, 0anansl), write(X), fail.

( Anna

( Oust

( Onsa Anna

( Anna Ous

(X

10. OTMETBTE IPABWJIBHBIN OTBET

UYrto OyzeT BBIBEJICHO HA SKPaH B PE3YJIbTaTe BHIMIOJTHEHUS TPOTPAMMBI;

Clauses

3Haet ("JIena", "Tans").

3Haer ("Jlena", "Cama").

3Haet ("Cama", "Tans").

3naet ("Bacs", "Iuma").

3”aeT ("duma", "Camra").

Goal

3”aeT (X, "Cama"), write(X).

( duma

( JIena

( JIena Tuma

( duma Jlena

( Tans

7.2.4 IIpumMepHbIid NlepevYeHb BONPOCOB JJIA MOATOTOBKHU K 3a4eTy

He npexycMoTpeHo ydeOHBIM IIJITAHOM

7.2.5 IlpumepHbIi epeyveHb 3aJaHUM 1JIs1 pellieHus MPUKJIATHBIX 32124

1. Kparkas  wmcropus  HMCKYCCTBEHHOIO  HHTEJUIEKTA. Cxembl
npeacraBieHus 3HaHuid. llepuoj MoaepHHU3MA: TEXHOJIOTHMH U MPUIOKEHUS.
HcTopus ncKyCCTBEHHOTO MHTEIUIEKTa B Poccum.

2. OcHOBHbIE HANpPAaBJICHUS UCCICHOBAaHUN B OOJACTH HCKYCCTBEHHOI'O
uHTeuiekTa. IlpencraBieHue 3HaHUA W pa3pabOTKa CUCTEM, OCHOBAaHHBIX Ha
sHaHusx (knowledge-based systems). IIporpammuoe obecneuenue cuctem MU
(software engineering for Al).

3. OcHOBHBIC HAMPABJICHUS HUCCICAOBAaHUN B OOJACTH HCKYCCTBEHHOTO
uHTeUIeKTa. Pa3paboTka eCcTeCTBEHHO-S3BIKOBBIX HMHTEP(HEHCOB W MAIIMHHBIN
nepeBoa (natural language processing). MaTemekryansabie poOOTH (robotics).
OO6yuenue u camooOydenue (machine learning). PacrosHaBanne oOpasoB (pattern
recognition). HoBeie apxuTekTypsl KommbioTepoB (new hardware platforms and
architectures). Urpsl u MmammHAOE TBOPYECTBO. JIpyrue HampaBIICHUS.



4. HckyccTBEHHBIM MHTEIIEKT U YEJIOBEUECKOE MbIIUIEHUE. MeXaHu3M
yenoBeueckoro mpinuieHus. Llenu. @aktel u npaBuna. YnpomieHue. MexaHusm
BbIBOJIA. [IpsiMast u oOpaTHast LIEOYKHU PacCyKICHUIA.

3. Mertasznanus. [IpobGnaema nipencraBiaeHus 3HaHui. JlaHHBIE W 3HAHUSL.
IIpenmernoe  (dakryanpHOE) U HOpoOiIeMHOE  (OIEpallMOHHOE)  3HAHMSL.
OKCTEHCHOHAJIbBHOE M WHTEHCUOHAJIBHOE OIMCaHue 3HaHuil. [lekiapatuBHas u
mporerypHasi pOpMbI MPEICTABIICHUS 3HAHHM.

6. Mopenn npencraBieHuss 3HaHuM. lIpeacraBieHne B KOMIBIOTEpE
He(OopMaBbHBIX MTpoLeyp. AlropurMuueckre Mojaenu. [IpoayKioHHbIE MOACIIH.
Cemantuueckue  cetu.  @Opeitmbl.  DopManbHbIE  JOTUYECKHUE  MOJEIH.
OOBEKTHO-OPUEHTUPOBAHHBIN MOAXOI.

7. BriBon Ha 3HaHmsax. Mexanu3Mbl BbIBOJA. MammHa BBIBOJA.
Crparerun yrpasieHusi BbiBogoM. [IpsiMoit u oOpaTHblii BeiBOA. [Tonck perieHuii B
MPOCTPAHCTBE COCTOSIHMI. MeTo/bl TMoucKa B TJIyOMHY W MIUPUHY. MeTon
nepebopa, Kak HanbojIee YHUBEPCAIbHBIM METO,T ITOMCKA PEIICHHMIA.

8. Metonsl  yckopeHus repedopa. Ilomck MeTOAOM  pEayKIIUH.
Oppuctuyeckuii nouck. Ilouck merogom ‘“‘reHeparusi — mposepka’. Ilouck B
(dakTOpu30BaHHOM TIpOCTpaHCTBE. I[lOMCK B  HW3MEHSIOMEMCS MHOXKECTBE
HUEpPapXUUYECKUX TpocTpaHcTB. VICnoyib30BaHHE OrpaHUYEHUN TIPU  [OUCKE
pemieHnii.  ['eHeTHMYeCKHil  anropuTM.  OBOJIOLHMOHHOE  (FE€HETHYECKOE)
IIPOrPaMMHUPOBAHUE.

9. Jlornuecknii W 3BpuUcTHYECKHA MeToAbl paccyxiaenus B HHUC.
Paccyxxnennss Ha OCHOBE AEAYKUMH, WUHAYKUUU, aHAIOrMu. HedeTkuii BBIBOJ
3HaHUW. OCHOBBI TEOPUU HEUETKUX MHOXKECTB. Orepanyiv ¢ HEYETKUMH 3HAHUSIMU.

10. Bsemenne B OC. Omnpenenecane OC. Ha3zHaueHne W OCHOBHBIE
cBoiicTBa DC. CMBICI 3KCIEPTHOTO aHAIN3a. XapaKTEPUCTUKH U 0a30Bbie QyHKIUU
SKCIEPTHBIX CUCTEM.

11. TIlIpuoOperenue 3Hanuii. IlpencraBiieHre 3HaHW. YIpaBJi€HUE
IIPOIIECCOM MOUCKA pellieHUs. Pa3bsiCHEHHE IPUHSITOTO PEIICHUS.

12.  CrpykTypa TUIOBON 3KCHEPTHOM CHUCTEMBI (IOJb30BATEIb, HHAKEHED
10 3HAHWUSIM, HHTEpQENCc MOoIB30BaTelId, 0a3a 3HAHUM, peIIaTelb, MOJACHCTEMA
0OBSICHEHUI, UHTEIUICKTYJIbHBIA pelakTOp 0a3bl 3HAHUN).

13.  JlocToMHCTBAa M HENOCTAaTKH SKCHEPTHBIX cHucTeM. OTiauuue
AKCHEPTHBIX CUCTEM OT IPYTHX MPOTPAMMHBIX IPOAYKTOB.

14.  IIpuHuumnsl (yHKUIHOHUPOBAHUS DKCIIEPTHBIX CUCTEM.
CTpyKTypUpOBaHHBIE CTATUYECKHME MW JUHAMUYECKHE 3HAHMUA. TeXHOJIOrus
MCIIOJIb30BaHUs DKCIIEPTHBIX CUCTEM.

15. Knaccudukanus cucreMm, OCHOBaHHbIX Ha 3HaHUAX. Kiaccudukarms
o pemaeMor 3amade (MHTEpHpeTalnusl JaHHBIX, JAUArHOCTUKA, MOHMUTOPHHT,
MIPOCKTUPOBAHNUE, TPOTHO3WPOBAHHUE, IUIAHUPOBAHUE, OOy4YCHUE, KOHTPOIb U
yIpaBJI€HUE, MOJJEPKKA NpUHATUSA peiieHuil). CHUCTeMbl, pelIaoNe 3aJauu
aHanmuza. CucrteMbl, pelalwiue 3aJadyd  cuHTe3a. [IpuMepbl OTpacieBbIX
SKCHEPTHBIX CUCTEM.

16. Kmaccudukanusi cucteM, OCHOBaHHBIX Ha 3HaHUsAX. Kiaccudukamms
[0 CBSA3M C peanbHbIM BpeMmeHeM (ctatuueckue OC, kBazuauHamuyeckue OC,



muHamuyeckue JC). ApXUTEKTypa U CTPYKTypa CTATUYECKOM M JIMHAMHYECKOU
SKCIEPTHOU CUCTEMBI.

17. Knaccudukanusi cucteM, OCHOBaHHBIX Ha 3HaHUAX. Kiaccudukamms
no tuity OBM. Kiaccudukaruys mo cTerneHn HHTErpanuy ¢ IPyTUMH IporpaMmMaMu
(aBronomubIe DC, THOpHIHBIC DC).

18. HWuremnekryanabHble 0a3bl JTaHHBIX. ba3bl 3HaHUHW W UX OCHOBHBIC
cBoiictBa. Knaccudukanus 3anpocoB. JlenykTuBHbIA BbeIBOA. [loHMMaHMe
€CTECTBEHHOI'0  si3bIKa. BzaumojeicTBUe C  HKOHOMHUKO-MATEMaTHYECKUMU
MozeasiMUA. TEeXHOJIOTusl HUCIOJb30BaHUsl 0a3bl 3HaHW. Ponb skcmepra. biiok
puoOpeTeHMs 3HaHUH. BIIOK JTOrMYecKux BhIBOJOB. Bilok 00BsICHEHMIA.

19. Pa3paboTrka cucCTeM, OCHOBAaHHBIX Ha 3HAHUAX. TEXHOJIOTHS
npoekTupoBanus u pazpadotrku IC. [Ipobiemsl pazpadoTku npombinuieHHbIX IC.
Mertoauka noctpoenus. Atamnbl pazpadoTku IC.

20. DOranet  pazpaborku  OC. Beibop nmoaxomsmier  mpoOJIeMBbI.
Nnentudukarnus mpodimembl. Ctagun pazpabotku mporotuna DC (M3BICUCHHE
3HaHUH, CTPYKTYpHPOBAHWE WJIM KOHIICITyajdu3amus 3HaHUH, (GopMamu3aimms,
peanu3aius, TECTUPOBAHUE, OIBITHAS SKCILTyaTalus).

21. Pa3paboTka cUCTEM, OCHOBAaHHbIX Ha 3HaHUAX. llapaienbHbie U
MOCJIeA0BAaTEIbHbIE peIICHUS. TeXHOJIOrusl OBICTPOro MPOTOTUITUPOBAHHUS.

22.  Komnektus pazpadborunkoB IC. YUaCTHHKH Tporecca pa3padoTKu U
TpeOOBaHMS K HUM: KOHEUHBIN MMOJIb30BATENb, IKCIEPT (CHNELUATUCT TPOOIEeMHON
o0JlacTu), MPOrpaMMHUCT, HMHXKEHEpP MO 3HaHUSAM. TpeOoBaHMS K YyYaCTHHKAM
pa3paboTku.

23. HWucTtpyMmeHTambHble  cpeactBa  paspabotku  UHUC:  sa3blku
IPOrpaMMUPOBAHMS, SI3bIKM TNPEJICTABICHUS 3HAHUM, TEHEPaTOpbl, OOOJIOYKH,
Cpe/cTBa aBTOMATH3AIMU TPOSKTUPOBAHUS.

24.  OyHKIMOHAJIBHOE, JIOTHUYECKOE, 00BEKTHO-OPUECHTUPOBAHHOE
(SMALLTALK) nporpamMupoBanue. Mcmnosbp3oBaHHE€  HMHCTPYMEHTAIBHBIX
CPEICTB JUIsl Pa3IUYHBIX NPOOJEMHBIX O0JacTe W Ha pa3IWYHBIX JTamax
MTPOCKTUPOBAHUSI.

25. IlpukinaaHbie UHTEIUIEKTYalIbHbIE cUCTEMbl. COCTOSIHUE U TEHACHIUU
pPa3BUTHUS HCKYCCTBEHHOTO HWHTEIUIEKTA. YCHEXH CHUCTEM HCKYCCTBEHHOTO
WHTEJUICKTa ¥ uX npudnHbl. COCTOSIHUE M MEPCIIeKTUBBI phiHKa MU,

26.  DKCIEpPTHBIE CUCTEMBI PEAIBHOTO BPEMEHU — OCHOBHOE HAIIPaBJICHUE
HCKYCCTBEHHOI'0 MHTEIUIEKTa. OCHOBHBIE TPOU3BOAUTEINN IKCIIEPTHBIX CUCTEM U UX
IpOrpaMMHBIE IPOJIYKTHI. Haubonee NOMYJISIPHbIC PUIOKEHUS
WHTEJUIEKTYJIbHBIX HHPOPMALIMOHHBIX CUCTEM.

27. HoBble HampaBiieHHs B 00JIaCTU MCKYCCTBEHHOTO HWHTEJUICKTA.
HelipoxomnptoTuHr. HelpoHHbIE CETH - OCHOBHBIE TOHATHUS M OIPEICIICHHUS.
Mopemu HeiponHbix ceteit (Makkanoxa, PozenbOnara, Xonduima, ¢ oOpaTHEIM
pPacIpoCTpaHECHUEM).

28. Tumbr cereil. CrocoObl peanu3aluud  HEHUPOKOMIIBIOTEPOB U
HEUPOHHBIX ceTed. AnroputMmbl o0ydeHust cereil. OOyueHHe U caMOOOyuYeHHE.
Ananranus u ooydeHue. Metosr 00yueHusl.

29. Opranmsauusa ¢yHKOuOHHpoBaHHs ceTu. [Iporpammubie cpenctsa



aHalM3a HEWpOHHbIX cerel. [IporHo3upoBaHHe ¢ HCHOJB30BAHHEM CETEM.
[IpuMeHeHre HEHPOHHBIX CUCTEM B AKCIIEPTHBIX CUCTEMAX. 3aJlauu, pElIacMbIe Ha
OCHOBE HEHPOHHBIX CETEH.

7.2.6. MeToanka  BbICTABJIECHHUS  OLEHKH 1NPpU  NPOBEeJCHHUU
NMPOMEKYTOUHO aTTecTAlNU

DK3aMeH MPOBOJUTCS MO TECT-OMIETaM, KaXIblil U3 KOTOPBIX coaepk uT 10
BOIIPOCOB U 3a1auy. Kaxapiii mpaBUiIbHBIN OTBET HAa BOIIPOC B TECTE OLICHUBAETCS |
Oaiom, 3a1ava oreHuBaercs B 10 6amios (5 0aymuioB BepHOE pelieHue u 5 6amion
3a BEpHbIN OTBET). MakCcUMaIbHOE KOJMYECTBO HAOpaHHBIX OaiuioB — 20.

1. Ouenka «HeynoBiaeTBOpUTENHLHO» CTaBUTCA B CIydae, €CJIU CTYIEHT
HaOpas1 MmeHee 6 0aJuIoB.

2. OneHka «Y I0BJIETBOPUTEIIBHOY» CTABUTCS B CIydae, €Clid CTYACHT HaOpas
ot 6 1o 10 6amioB

3. Onenka «X0opouio» CTaBUTCS B ciiydae, €clid cTyJieHT HaOpan ot 11 1o 15
0aJuIoB.

4. Ouenka «OTIMYHO» CTABUTCS, €CJIM CTYAeHT HaOpai oT 16 10 20 6amios.

7.2.7 ITacnopT OLIEHOYHBIX MATEPUAJIOB

KOHTpOJ'II/IpyeMBIe pa3acibl (TCMBI) Koz . |HaumeHOBaHHE OLIECHOYHOI'O
Ne i/t KOHTPOJIMPpYyEMOU
JUCHOUIITTHHBI CpeacrTtBa
KOMIICTCHIIN

1 BBeneHue B HHTENIEKTyalIbHbIE CHCTEMBI. HK-5, TIK-3 3aIJ.lI/ITa J'Ia60paTOpHBIX
ba3oBble MOHATHS HCKYCCTBEHHOTO HHTEIUIEKTA pa6 OT
(). O630p uccnenoBanmii B obmactu NU.

2 OCHOBHBIE HAIIPABJICHUS NCCIIEIOBAHUIA B HK_S, TIK-3 3amma J'Ia60paT0prIX
00J1acTH UCKYyCCTBEHHOTO HHTEIIEKTA. pa 60T

3 MexaHH3MBI 4EJI0BEYECKOTO MBIIITICHUS. HK_S, TIK-3 3amma J'Ia60paT0pHBIX
IIpencraBneHne 3HaHUI 1 BBIBOJ, OCHOBAHHBIH
Ha 3HaHUIX. Moeny npecTaBIeHNs 3HAHHUH. pa60T
Heuetkne 3HaHHS.

4 CucreMbl, OCHOBaHHBIE HA 3HAHUSX. HK-5, TIK-3 3aIJ.lI/ITa J'Ia60paTOpHBIX
Okcneprabie cucteMsl (OC). Kinaccupuxaris 6
CHCTEM, OCHOBaHHBIX Ha 3HaHMSX. pabot

5 PazpaboTka cucTeM, OCHOBaHHBIX Ha 3HaHHAX. [[TK- 5, TIK-3 3 almTa J'Ia60paT0prIX
TexHoOrUs MPOEKTHPOBAHMS U Pa3paboTKU
3C. Komnexrus pazpabdorankoB. TpeboBaHus K pa6OT
YYacTHHKAM pa3pabOTKH.

6 IIpuxasHble HHTEIUICKTYaIbHBIC CUCTEMBL. HK_S, TIK-3 3amma J'Ia60paT0pHBIX
CocrostHHE 1 TIepCTIeKTHBHI praKa 1.

pabort

7 HelipokoMIBIOTUHT 1 OCHOBHBIC HAIIPABIICHHS HK_S, TIK-3 amnmra J'Ia60paT0prIX

€ro pa3BUTHA. pa6 oT

7.3. Meroanueckue MaTepHAJIbl, ONpEACJAIINE MPOLEAYPbI
OLCHUBAHUS 3HAHUI, YMCHHU, HABBIKOB M (MJIN) ONbITA AeATEJIbHOCTH

TectupoBaHne OCYIIECCTBISICTCS, JUOO IIPH ITIOMOIIM KOMIBIOTCPHOU
CHUCTEMBbI TECTHUPOBAHMS, JUOO C HCMOJb30BAHUEM BBIJIAHHBIX TECT-3aJaHUN Ha



OymaxkHoM Hocutesne. Bpemsi tectupoBanus 30 MuH. 3aTeM OCYIIECTBISIETCA
MPOBEpPKA TECTa 3K3aMEHATOPOM M BBICTABIISIETCS OLICHKA COTJIACHO METOAMKU
BBICTABJICHUS OLIEHKH PU MPOBEJACHUU TPOMEKYTOUHON aTTECTALINH.

Pemienue cTaHmapTHBIX 3a7ad  OCYIIECTBISETCS, JHOO NpPH ITOMOIIU
KOMIIBIOTEPHOU CUCTEMbI TECTUPOBAHUS, JIMOO C UCIIOJIB30BAHUEM BbIJJAHHBIX 3aa4
Ha OymaxxHoM Hocutesie. Bpems pemienust 3aiad 30 MuH. 3aTeM OCYIIECTBISIETCS
MPOBEpPKA PEHICHUs 3a/lad 3K3aMEHATOPOM M BBICTABIISIETCA OIIEHKA, COIJIACHO
METOJIMKHU BBICTaBJICHUS OLICHKHU IIPU MPOBEACHUU IPOMEKYTOUYHOM aTTECTALNH.

Pemenne mnpukiagHBIX 3a7ad  OCYIIECTBISACTCS, JIMOO TIPU MOMOLIU
KOMITbIOTEPHON CUCTEMbI TECTUPOBAHUS, JINOO C UCIIOIb30BAHUEM BbIIAHHBIX 3a/1a4
Ha OymMa)xHOM Hocwutelsie. Bpems pemenus 3agau 30 MuH. 3aTeM OCYILIECTBISETCS
[IpOBEpKa pEIICHHs 3aJad 3K3aMEHAaTOPOM U BBICTABIISIETCS OLIEHKA, COTJIACHO
METOJIMKHU BBICTaBJICHUS OLICHKHU IIPU MPOBEICHUHU ITPOMEKYTOUHOM aTTeCTAlUH.

3amura KypcoBoi paboThl, KypCOBOTO MPOEKTa UJIM OTYETa 10 BCEM BHIaM
MPAKTUK OCYILECTBIISIETCS COTJIACHO TpeOOBaHUSIM, IPEAbSIBISIEMbIM K padore,
ONMCAaHHBIM B METOJMYECKUX Marepuasiax. [IpumepHoe Bpems 3alllUThl HA OJJHOTO
cTyAeHTa cocTaBiisieT 20 MuH.

8 YYEBHO METOINYECKOE U THO®OPMALIMOHHOE
OBECIIEYEHUE JUCIIUIIJINHBI)

8.1 Ilepeuenbp yueOHOI JHMTEpPATYpPbl, HEOOXOAUMOM IS OCBOCHUS
AUCHUIJINHBI

WNuremnexTyaibHbie  MHQOPMAIMOHHBIE CUCTEMbl : yueOHuk / A. B.
Anpapeinuukos, O. H. AngpeitunkoBa. - M. : @unHaHchl U1 ctatuctuka, 2006. - 424 c.
:ua . - [ISBN 5-279-02568-2 : 273-00.

[TpoekTupoBaHUEe HMHTEIUIEKTYyaIbHBIX MHQOPMALUOHHBIX CHUCTEM : Yueo.
nocooue / O. B. CobOenmna, E. JI. ®emopxoB. - Bopoumex : T'OYBIIO
"BopoHexckuil rocy1apcTBeHHbIN TexHuueckuil ynusepcutet”, 2009. - 203 c. -
80-00.

Nuremnextyanbnbie moacuctemMbl CAIIP : Yue6. mocobue / A. B. [Tapunos,
E. . ®enopxoB. - Boponex : I'OYBIIO "BopoHexkckuil TrocyaapCTBEHHbIM
texHuueckuit yausepcuret”, 2007, - 118 c. - 33-00.

3 Meroauueckue pazpaboTKu

431-2009 MeTonueckue yKa3aHus K BBIMOJTHEHUIO JIA00PATOPHBIX paboT Ne
1-2 mo muctumiuue "IlpencrapineHue 3HaHUN B UHPOPMAIMOHHBIX cucTeMax' Jjist
crynentoB  crnenuanbHoctd 230202 "MHdopmanuoHHBIE  TEXHOJOTHMH B
oOpa3zoBanuu" ouyHON u 3aoyHOM (Qopm oOyuenuss / Kad. kommbOTEpHBIX
WHTEJUIEKTYalIbHbIX TexHosioruil mnpoektupoBanus; Coct. CobOenuna O.B. -
Boponex : BI'TY, 2009. — 36 c.

8.2 Ilepeuenb uHGPOPMANMOHHBIX TEXHOJIOTHI, HCIHOJb3yeMbIX NPHU
OCYIIECTBJICHMH 00pa30BaTeJIbHOIO IMpolecca IO AWUCHUILIMHE, BKJINYasi
nepevyeHb  JIMUEH3HMOHHOI0  MNPOrPAMMHOrO  o0ecredeHHsi, PeCcypcoB
UH(POPMALMOHHO-TEJIEKOMMYHUKAIIUOHHOU ceTU «MHTEpPHET», COBPEMEHHBIX
npodecCHOHATBHBIX 023 JAHHBIX 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:
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9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOINMASA JIsL
OCYHIECTBJIEHUSA OBPA3OBATEJBHOI'O ITPOLHECCA
Crennanu3upoBaHHAs JICKUMOHHAS ayauToOpUs,  OCHALICHHAs
000pyAOBaHUEM JUJIs1 IEKIIMOHHBIX JEMOHCTPALUNA U MPOSKIIMOHHOW anmnapaTypoin
YueOHble 1a00paTopuu:

1 “JlabopaTopusi HHTEIUIEKTYaJIbHBIX CUCTEM IPOEKTUPOBAHUS
1 “JlaGopaTopusi KOMIBIOTEPHOTO MOJICTUPOBAHMS U Tn3aiiHa”
1 *“ WurepHer-nadoparopus

10. METOIANYECKHUE YKA3ZAHUA JJIA OBYYAIOIIUXCA ITO
OCBOEHMIO JIUCHUAIIJIMHBI MOAY JIA)

[To npucummunHe «VIHTEIIEKTyallbHBIE CHCTEMBD» UYHUTAIOTCS JIEKLIHH,
MPOBOASTCS Ja00paTOPHBIE PaOOTHI, BBITIOJIHIETCS KYPCOBOM MPOEKT.

OcCHOBOM U3y4Y€HHUsS] JUCUUIUIMHBI SIBJSIFOTCSA JIGKUIMHU, HA KOTOPBIX
U3JIaraloTcs HauboJiee CyHIECTBEHHBIE U TPYHBIE BOIPOCHI, a TAKXKE BOIPOCHI, HE
HaIIEINE OTPAXKECHUS B yUeOHO JIuTeparype.

JlaGopaTtopHbie pabOThl BBIMOJHSIOTCS Ha J1a0OPaTOPHOM OOOPY/IOBaHUU B
COOTBETCTBUU C METOJAUKAMU, IPUBEICHHBIMU B YKA3aHUSX K BBIIOJHEHHUIO PadOT.

Mertoquka  BBIIOJHEHUS KYpCOBOI'O IIPOEKTAa  H3JI0KE€HAa B
y4e0HO-METOIMYECKOM MOCOOMH. BBINMOIHATE 3TaIbl KypCOBOTO MPOEKTA JOJIKHBI
CBOEBPEMEHHO U B YCTAHOBJICHHBIE CPOKHU.

KoHTponpe ycBOeHHMS MarepHaia JAUCUUILIMHBI MPOU3BOAUTCS IPOBEPKOM
KYPCOBOI'O IIPOEKTA, 3aLIUTON KYPCOBOTO MTPOEKTA.

Bun yueOHbIX

o I[C}ITCJIBHOCTB CTyacHTa
3aHATHHN

Jlekuus Hanucanne KoOHCIIEKTa JIEKIMI: KPaTKO, CXEMATHUYHO, IOCIEAOBATEIBLHO
(buUKcUpoBaTH  OCHOBHBIE  IIOJIOXKEHHUS,  BBIBOJABI,  (OPMYJIUPOBKH,
0000IIeHHSI; TOMEUYAaTh BaXXHEIC MBICIH, BBIACIATH KIIOYEBBIC CJIOBAQ,
TepMuHbl. [IpoBepka TEpPMUHOB, MOHATHA C MOMOIIBIO AHIMKIONEIUH,
CJOBapel, CIPABOYHUKOB C BBINUCHIBAHUEM TOJKOBAHMM B TETPalb.
O0o3HaueHue BOIMPOCOB, TEPMHUHOB, Marepuana, KOTOPHIE BBI3BIBAIOT
TPYAHOCTH, IIOMCK OTBETOB B PEKOMEHAyeMoul Jureparype. Ecmaum
CaMOCTOSITENIbHO HE yaaeTcs pa3o0paTbcs B MaTepHayie, HEOOXOIUMO
chopMyIHpOBaTh BOMPOC W 3aJaTh NPEMOJaBATEN0 HA JICKIMH WIH Ha
MPAKTUYECKOM 3aHSITHU.

Jlabopatopnast  |JlabopaTopHble pabOTHI MO3BOJISIOT HAYUYUTHCS IPUMEHSATh TEOPETUUECKHE
pabota 3HAHWSI, TTOJTyYEHHbBIE HA JICKIMH MPH PEIIeHINH KOHKPETHBIX 3a71ad. UToOb!
Hauboyiee pALMOHATIBHO UM TMOJHO MCIOJB30BaTh BCE BO3MOXKHOCTHU
7a00paTOPHBIX TSI TTOATOTOBKA K HUM HEOOXOJUMO: CIIeyeT pa3o0paTh
JIEKITUIO0 M0 COOTBETCTBYIOIIEH TeME, 03HAKOMHUTCSI C COOTBETCTBYIOIINM
pazzienoM ydeOHHKa, TMpopaboTaTh JOMOJHUTEIBHYIO IJIUTEpaTypy u
VMCTOYHUKH, PEIIUTH 337241 ¥ BBIIOJIHUTH APYTHE TUCHbMEHHbBIC 3aJaHVsI.

CamocrosrenbHas |CamocTosiTennbHas paboTa CTYAEHTOB CIOCOOCTBYET IIIyOOKOMY YCBOCHHUS
pabora y4eOHOr0 Marepuaja W  Pa3BUTHIO HAaBBIKOB  CaMOOOpa30BaHUA.

CamocrosTenbpHas padoTa MpearnoaraeT cielyoliue COCTaBIAIONIHe:

- paboTa ¢ TeKCTaMu: y4eOHWKAaMH, CIPAaBOYHHKAMH, IOTOTHHUTEIHHOM

JUTEPATypOi, a TaKxkKe MPopadboTKa KOHCIIEKTOB JICKIIHIA;




- BBIIIOJIHEHHE JTOMAIIHUX 3aJJaHUi U pacyYcToB;

- pa60Ta Haa TEMaMU 111 CaMOCTOATCIIbHOI'O U3YUYCHHU A,

- y4aCTuc B pa60Te CTYACHUYCCKUX HAYUHBIX KOH(I)CpeHI_[I/II‘/JI, OJIMMIIHAI,
- IIOJATOTOBKA K HpOMe)KYTO‘IHOﬁ aTrecTanuu.

[TogroroBka k. |'OTOBUTHCA K MPOMEKYTOUHOM aTTECTAllMU CJIEAYET CUCTEMAaTUYeCKH, B
MIPOMEXYTOUHON |TedeHHue Bcero cemectpa. MIHTeHCHBHAs MOJATOTOBKA JAOKHA HA4aThCs HE
aTTecTaluu MO3JIHEE, YEM 33 MECSII-TIOJITOPA JI0 MPOMEKYTOUHOM aTTecTanuu. JlaHHbie
nepes 9K3aMeHOM, 3K3aMEHOM TpHU JHS dQPEeKTUBHEE BCETO MCIOIb30BaTh
JUIsl TOBTOPEHUS U CUCTEMATH3allMu MaTepHaa.




