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I[IporpamMma COCTaBI€HA Ha OCHOBE IACIOpPTa CHENUAIBHOCTH ' HayYHBIX
DabOTHHKOB ¥ IPOrpPAMMBEI - MHHHMYM KaHAMIATCKOTO — DK3aMeHa [0
cienmanbHocTd 1.2.1, «VICKYCCTBEHHBIM WHTE/NIEKT M MALIMHHOE O0yYeHHE» B
nefiCTBYOIIeH PeIaKIMHi i B COOTBETCTBHY ¢ I10JI0KEHNEM O TIOATOTOBKE Hay4YHbIX
M Hay4YHO- IIeflalOTHYECKHX KaJpOB B aCIMPAHType (8ABIOHKTYPE), YTBEPKICHHBIM
nocraHoslenueM [IpaBuTtenscrBa Poccuiickoit (I)e;[epaunn or 30 HOHﬁpﬂ 2021r Nﬂ
2122, :

IEJTM M 3AIAYM OCBOEHUSI TUCHUILIAHBL

Ileab0 OCBOSHNMS AUCIHILUIHHEI SBISETCS W3ydeHHe COBPEMEHHBIX METOIOB,
MOZeneil ¥ TEeXHOIOTHH MCKyccTBeHHOro uHTeiekra (M) ¥ MalMHHOro
ob0yuenusi (MO) B miaHe YCKOpPeHHMs Ha 3TOM OCHOBE HayIIHO ~TeXHHYECKOr0
Hporpeccanumbposmauuu 9KOHOMUKH. By

3agadyaMu JUCIUIIIMHEI SBIISTFOTCS

o M3ydeHHe METOJOB U IIPOLECCOB NOJTyUeHHs, XpaHeHus, 06paboTKN 1
MHTEIUIEKTYalIbHOrO aHalu3a JaHHBIX (Bkirodas Gonbiuwe (big-data), «chIpble u
3alyMiIeHHbIe» (noisy and raw data) jaHHble M 3HAHHWS, a TaKKe MGTO,H,OB u
npoueccoB MO; _ .

- MOJTydeHHe MPEACTaBICHUS O METOAAX, MOIEISIX, TEXHOJIOTHUAX I/H/I u
MO B maHe CO3J@HHS WMHCTPYMEHTAIBHBIX CPEICTB (Ma*remamqec}coro 1
IIPOrPaMMHOT0 00ecTeueHns1) sl pa3padOTKH COBPEMEHHBIX U IEPCIEKTHBHBIX
cucreM M u MO,

- cosmanre MHGOPMALMOHHBIX MOJeNel, MozieNnel NaHHBIX W 3HAHWH,
METOJI0B paGoThl CO 3HAHMAMH, METOJOB MAIIMHHOIO OOydYeHHWs W OOHApYIKEHHUs
HOBEIX 3HaHuil (dana mining and knowledge discovery) ¢ wenbro CcO3IaHHSA
WHCTPYMEHTAIBHEIX CPEACTB (MAaTeMAaTHYECKOro W IPOTPaMMHOIO  00eCIIeUeHH )
s pa3spabOTKM COBpPEMEHHBIX W TmepcrekTuBHBIX cucteM MM u MO s
Pa3IUYHBIX TIPUIOKEHUN U TPeAMETHBIX 00IacTen. '

MECTO AUCHMIIJIMHBI B CTPYKTYPE IIPOI'PAMMbBI
ACIIUPAHTYPbI

CrenyanbHas JUCHUITIMHA B CTPYKTYpe MPOrpaMMBl aCIHPaHTyphl BXOJUT B
biaok 2 «OOpaszoBarenbHblii KommoHeHT. OOmmias TpPyJOEMKOCTh COCTAaBIAET 7
3a4eTHBIX eIUHMUII (3.€.).

PopmyJia ceHAJIbHOCTH

Hckycersennbiii  mHTeanexkt  (artificial  intelligence):  Kowmiurexe
TEXHOJIOTHYECKIX PelIeHNH, TIO3BONISIOIMHA IMUTUPOBATE KOTHUTHBHBIE GyHKIAR
yeoBeKa (BKIIOYas camMooOydeHue, MOWCK peIleHuil 0e3 “3apaHee 3alaHHOIO
aITOpUTMa U JOCTHYKEHHE WHCAWTA) W II0NydaTh IPU BBIIOIHEHWH KOHKPETHBIX
MPAKTHYECKHA 3HAYMMBIX 3a]a4 00paOOTKM JaHHBIX pe3yJbTaThl, COIOCTaBUMEIE,
KaK MHHHMYM, C Pe3y/IbTaTaMil HHTEIIeKTyaIbHOM MeATeNbHOCTHIO YeoBeKa,



[Ipumevanue — KOMIIIEKC TEXHONOIMYECKUX PELICHUH BKIKOUYAET B cedst
UHGOPMAIIMOHHO-KOMMYHUKAIIHOHHY O UHPPACTPYKTYPY, IPOrPaMMHOe
obecrieyeHre (B TOM 4YHUCIE, B KOTOPOM chonbsyfoToﬂ'MeTozlm MAIHHHOTO -
00ydeHnst), MPOLECChl M CepPBHCHI IO 00paboTKe MaHHBIX, aHAIM3y H CHHTesy
pewenuit. (FOCT P 59277-2020 Cucremsl Hcmyccnaeﬂnoro HHTe.nJIelcTa.
Kaaccupuxanua CUH). R Re i

VICKYCCTBEHHBIA HMHTEIEKT M MAaIIUHHOE 06yquHe - _"_cﬁéui/_iaﬁm:io'cfb,
BKIJIIOYAIOIIAsl - UCCIIeIOBaHMUs IIPOIIECCOB CO3/IaHUs, HAKOIUICHHS, 06pa60T'K-H U
WHTEIUIEKTYaIbHOI0 aHali3a JaHHbIX U 3HAHWN, MeTOJ0B 1 Mojenedt MO, METO/IOB
u texHomorut MM u MO B maHe co3gaHHS HHCTpYMeHTaJ'IBHbIX Cpe,E[CTB
(MaTeMaTUYECKOro ¥ IPOrPAMMHOrO obecriedenus) it pa3paboTKu COBPEMEHHBIX
1 nepcriekTuBHBIX cucteM MW u MO s pa3nuyHbIX HpHHO}KBHHH U IPEIMETHBIX
o0nacrei.

Hay4yHoe M HapoJHOXO3SHCTBEHHOE 3HaUY€HUE peIleHHs MpoOJIeM yKazaHHOU
CHEeLUANIbHOCTU COCTOUT B CO3/I@aHWK HAy4YHBIX OCHOB COBPEMEHHBIX METOJOB U
texHonorut MM m MO n B yCKOpeHUM Ha 3TOU OCHOBE HaquO-TeXHquCKom
nporpecca. : :

O6aacTH Hceae10BaHH

1. EctecTBeHHO-Hay4HBEIE OCHOBBI U MeToABI M. hprilean i sl

2. Wccnenosanust B 00ONAacTM  OLEHKH KadecTBa = W - 3(QQEKTHBHOCTH
aIITOPUTMUYECKUX M TPOrpaMMHBIX pemienuit mis cucteM WM u MO. Me*rd;mm
CpaBHEHHUs W BBIOOpa aIrOPUTMHUYECKUX MU HpO]"paMMHLIX peIHeHPIH an MHOTHX
KPUTEPUSIX. :

3. MeTOABl W aIrOPUTMBEl MOJENHMPOBAHHS  MBICIUTENBHBIX np'd‘ueccom
pacCy X IeHUH, apryMeHTAllMH, PaclO3HaBaHMs U KiacCHbHUKanuy, (pOopMUPOBAHUS
nonsituit. MccnenoBanus B o6acTd HeApoMOphHBIX METONOB aHalW3a JTAHHBIX,
MMUTALIOHHOE MOJEIMPOBaHUe CTPOEHUs M (YHKIMA MO3ra, B TOM YHCIE — U C
HCIIOTb30BaHHEM METO0B MAIIMHHOTO 00yueHus. HeiipouHbopMATHKA H METOIBI
MOJIEIUPOBaHUs OUOTOTMYECKUX HEPBHBIX CUCTEM.

4. Pa3zpaboTka METOJOB, AITOPUTMOB U CO3[I@aHUE CHUCTEM HCKYCCTBEHHOI'O
MHTEIUIEKTa - i MallMHHOTO 00y4eHus: it oO0palbOTKM M aHalW3a TEKCTOB Ha
€CTECTBEHHOM SI3bIKE, I H300pa)KeHU#, pedw, OWOMETWIIMHEl U .JAPYTUX
CHEIMaIbHbBIX BUIOB JaHHBIX. 1o

5. MeToabl U TEXHOJIOTHU [IOUCKA, MPUOOPETEHUs U UCIIOIB30BAHUS 3HAHUN U
3aKOHOMEPHOCTEH, B TOM 4YHCIIEe — SMIIMPUYECKUX, B CHCTEMAaX. UCKYCCTBEHHOIO
unTemnexra (CUN). Uccnenosanus B 0651aCT COBMECTHOTO IIPUMEHEHUSI METOJI0B
MAIIMHHOrO O0yYeHHsT U KJIACCHYECKOro MaTeMaTU4YecKoro MOJIENMpPOBaHUS.
Mertozas! 1 cpeicTBa UCTIOIB30BAHUS SKCIIEPTHBIX 3HAHWUH.

6. ®opmanuzalys U IIOCTaHOBKA 3aja4 YIPaBICHUS U (nomepmm) HpHHHTHH
pellleHHi Ha OCHOBE CHCTEM MCKYCCTBEHHOTO MHTEIJIEKTa M MAIIMHHOTO 00yUYeHHUS.
Pa3paboTka cucTeM YIpaBlleHHs C HCHOJIB30BAHUEM CHCTEM . MCKYCCTBEHHOIO
MHTEJIEKTA U METOJIOB MAIIWHHOTO OOyYeHHs B TOM YHCIE — YIPaBICHHS
pobotamu, aBToMmoOunsimMu, BITJIA u T.11. if



7. PaszpaboTrka CHeuatd3MpoOBaHHOI0 MaTeMaTUYeCKOro, alrOPUTMHYECKOTO H
POrPaAMMHOT0 OOECIIeUeHH s CHCTeM HCKYCCTBEHHOTO MHTEIUIEKTa M MAIIMHHOTO
o0y4deHus. MeTOOBl M CpeICTBA B3aUMOJIEHCTBHS CHCTEM HCKYCCTBEHHOI'O
UHTEJIEKTa C JPYTUMHU CUCTEeMaMHU U 4eJI0BEKOM-0IIEPaTOPOM. i

8. MHoroareHTHbIE CUCTEMBL U paclpezeneHHbd M. ;

9. Metonbl M cpejicTBa MCIIONB30BAHMS ISl PEIICHNUS 3amay chcyCCTBeHﬂoro
MHTEIEKTa ¥ MAIIMHHOTO OOy4YeHHUs MapajielbHbIX, KBAHTOBBIX BBIYHMCICHUN U
T.1I, : & _ :
10.VccrreioBanust B 00JIACTH 3THUYECKHMX IPOOIEM, CBA3aHHBIX C CO3MaHUEM W
BHe/perreM MI-crucTeM, BKIIOYas MOJEIUPOBAHHME OXUIAEMBIX COLHAIBHBIX U
9KOHOMUYECKUX [MOCIIEICTBUN. :

11.hceneioBanust B obmactu  «cunpHoro Wy, Brimrodyas QopMuUpoBaHKe
TIOHSTUMHON Oa3bl U HIIeMEHTOB MaTeMaTHYECKOTo (hopMalinu3Ma, H606X0,[[PIMBIX IUTST
[IOCTPOCHUSI AJITOPUTMUAYECKOTQ armapara. s :

12.MccnenoBanus B 00JacTH «JOBEPEHHBIX» CHUCTEM Kﬂacca I/II/I BKJIIOYast
npobaeMbl  (QOPMHUPOBAHUSI TECTOBBIX BHLIOOPOK —MPEIENEHTOB, HAIEKHOCTH,
YCTOUYUBOCTH, IEPEOOYUEHHS U T. 1. :

13.Meronbl 1 cpencrBa (POPMUPOBAHHUS MAaCCHBOB JaHHBIX U IIPELEICHTOB,
BKJIIOUasl «OOJbIINe TaHHBIE), HEOOXOMIUMBIX IS PEIIeHHUs 3a1ad UCKYCCTBEHHOIO
MHTEIUIEKTa U MAIIUHHOTO 00ydeHus. [Ipo6ieMHO-OpPHEHTHPOBAHHEIE  KOIIEKIUY
JIaHHBIX JJIs1 BAKHBIX IPUKIIAIHBIX 00IacTei.

14.MeTozs! u cpenctsa HOpPMUPOBAHUS MAaCCHBOB yCHOBHO-peaHBHBIX JAHHBIX U
NPELEIEHTOB, HEOOXOAUMBIX IS PeLIeHUs 3a7a4 UCKYCCTBEHHOIO HHTEJUIEKTA U
MaIIMHHOTO O0yYeHUs. :

15.MatemaTudeckue HCCleI0BaHUs B OOJACTU CTATUCTUKH, JIOTHKH, AIreOpEl,
TONOJNIOTUH, aHATU3a QYHKIME 1 JIPyTEX 06MacTsX, OpPHEHTUPOBAHHBIE HA PelleHHe
3a/1a4 MUCKYCCTBEHHOT'O MHTEIJIEKTa M MAUIUHHOIO 00y4CHHUS. _ -

16.MccnenoBanusi B 00acTH CIIELIMATBHBIX METOJIOB ONTUMA3ALNY, npo6ﬂeM
CIIOJKHOCTH M DJIMMUHALMY Ilepedopa, CHUKEHHS Pa3MEPHOCTH.,

17.HccnenoBanus B 00JaCTH MHOIOCIOWHBIX aIrOPUTMHYECKUX KOHCprKHHH B

TOM 4YHCJI€ — MHOT'OCJIOMHBIX HEHUpOCeTeH.

OTpaciab HayKH: TEXHUYECKHE HAYKH.

[ToHsiTHE HCKYCCTBEHHOI0 HHTENJIEKTA, CHCTEMbI HcmchTBeHHOFO HHTe.!'l.]'leKTa
(AHTEIEKTYaIbHOH CHCTeMBI), MALIMHHOIO O0yYeHHs1

Ompenenenne uckyccrBeHHoro wuHTemiekra (MU) xak  omHOro - us
HalpapieHu HHHOPMATHKU U OCHOBHBIE 3a1aun .

OcHoBHble HampaBieHHs W 3Tanbl passutus K. CrcreMs! U (CUN)
(MHTEJUIEKTyaIbHbIE CUCTEMBI) KaK CUCTEMbI, OCHOBaHHbIE Ha 3HaHMAX. IloHATHE
sKkenepTHOH cuctems! (DC) M MHTENTEKTYaNbHOM CHCTeMBI TIOIEPKKM MPHHATHS
pewenuit (MCIITIP). fI3biku v cucTeMsl pe/icTaBIeHNs 3HAaHUH.



TToHsTHS «BOJBIIHE nauneie» (Big Data), <<051p51e/3amyMﬂeHHme I_LaHHme»
(Raw/Noisy Data) u HHTeUIEKTyaJbHOIO - aHaIU3a ,E[EIHHbIX (Data mmlng &
Nowledge discovery). : e

Mammnunoe obyyenue (MO) xak ofHO U3 OOHOBHBIX HaHpaBJ‘IeHHH I/I[/I PO.TIB
MO B CHH. Mertoasr oOydeHus ¢ quTeneM n Ge3 quTeﬂH _ MO Ha OCHOBe'
HQHpOCGTeBE.IX "TEXHOJIOTHH, : e :

[Monstus «cwisaOro» U 1 ((ﬂOBepeHHbIX» CUn. ]

Druueckue MpobiieMbl, CBSI3aHHBIE C CO3JaHUEM U BHe;[peHHeM MeTO;LOB u
cuctem MU, BKTIOUasi MOJEIMPOBAHNE 0KUTAEMBIX COLLI/I&HBHBIX 1 OKOHOMUYIECKHX
'nocneﬂcmm{ fesnrte

| Konuenrtyanbubie vogean U u MO .

Obwue npuHyunsl  MOOEIUPOBAHUA — OKpYICaroujel cpeowt, I'IpOI.LeCCOB
MBIIUIGHAs. ~ 4eJ0BeKa W YeJOBEKO-MAIIMHHOTO . OOILIEHHMS. MaH.IHHHoe'
IpencTaBIeHUe 3HAHWE M JaHHBIX. MeETOIbl XpaHCHHUS, IOHUCKA H 06pa60’r1c1f1
JIAHHBIX, METOJIBI €CTECTBEHHO-I3BIKOBOI0 YeJI0BEKO-MAIIMHHOIO OOIIEeH . |

IIpeomemnasn obaacme u ee modenu. ITOHATUS «IUIAH-COICPKAHUEN,: «HJIaH—
BeIpaxkeHUe». OOBEKThI, XapaKTEPUCTUKU ¥ UX 3HAUCHUS. EI(HHHIJ;I:I HH(bopmauHH u
HHGOPMAIMOHHBIE OTHOILEHMs. MalliHHOe TOHUMaHKe. : :

Kozrumuenvie — (unmennekmyanoHole) - CUCHEMBL. I[eKJIapaTHBHo'e u
MpolelypHOe I[PEJACTaBICHHUE BHEIIHEr0 Mupa. 3HaHHe U - KOMf[eTGHIIHSI
BOCIIpHMSITHE, MBIIIIEHHE W JBHUraTenbHOe BO30YyXzeHue. baza 3HaHHH ‘u 6aza
JIaHHBIX.

3uarosole cucmemvl. CeMUOTUUECKUM TPEYTOJIBHUK U €r0 SJEMEHTBL. HOHHTI/IH '
«IKCTEHCHOHA» U «MHTEHCHOHAID). ol

IIpedcmasnenue 3HaHuu :

KnaccuhukanmoHHBIE CHCTEMBI: uepapanecme Knaccmbﬂxauﬁﬁ dpaceTHr:.Ie
knaccudukanuy, andasuTHO-TIpeaMeTHbIe Knaccudukaimu. TesaypyCcHble METO/IBI
MpeCTaBICHUs 3HAHUM.

CucTeMbl, OCHOBaHHbBIEC Ha 3HAHHUSAX.

OOBEKTHO-XaPAKTEPUCTHIECKAE TaOJIHIIBL L el i

. CemanTnyeckue cetd. IIoHATHE CYIIIHOCTH, CeMaHTm{eCKHe OTHOLUEHHS ¥ UX
BI/I,[[I:I. JIMHrBUCTHAYECKHE, JIOTUYECKUE, TEOPETUKO-MHO)KECTBEHHBIE,
KBAaHTH(DUKALMOHHBIE OTHOLIEHHsS. AGCTpaKTHBIE M KOHKPETHbIE CEMaHTHYECKHEe
CeTH. _ A

OHTOJIOTUH — HA3HAYEHUE U OpraHu3alus.

®peliMBI  —  CHCTEMHO-CTPYKTYypHOE OIHCaHHe = IIPeIMETHOH  0fmacty.
[punnune! Gpeiim-nipencraBnenuit. [Toratue «CJIOTAY.

[poayKIMOHHBIE CHCTEMBbI IIPeJICTABICHNS 3HAHMN. KaHOHUYECKUE CHCTEMBI
[Tocta. [TpeacraBneHue HehOPMaTbHbBIX 3HAHWUM.

PenykivoHHble cucreMbl. CHHTE3 IUIaHa PELICHUS 3a1ad C ABTOMATHUECKEM
IOCTPOSHHEM PeayKIMOHHON MOJIEIH.

Obpabomra 0aHHBIX U 3HAHUU

O6paborka maHHBIX. CTPYKTYpHl AaHHEIX. YPOBHH Hpe,H,CTaBJIEHI/IH ,H,&HH]’::IX
SI3BIKH OTIMCAHUs U MaHUILYJIMPOBAHUS TaHHBIMH.



CucreMa yrmpaBiieHHs Oa3zamu JIAHHBIX. Apxmemypa CYE,I[ OCHOBHBIG
KOHCTpPYKIMHK cTPyKTyp nauubix. @ynkmun CYB/I. Kateropun I10JTE30BATEIICH.

Knaccel cTpyKTyp AdaHHBIX. Mepapxudeckas CprKTypa CeTeBBIe c'rpyK'rypr
PensinoHHbIE CTPYKTYPBI. . -

Baspl 3Haumit. Opranmsauus 0a3 snanuit. IIpuMeHeHue HepeJIHLIPIOHHBIX
(\IOSQL) 6a3 nanusix u coorsercryronmx CYB]] (Neo4j, MongoDB u np ) '

- Memoowl u cpedcmea MAuUHHO20 0ByHeHUA.

'O6yuenue ¢ yunreneM U 6e3 yuutessi. MeToas! 06yt1eH1»151 ¢ IIO,?IerHJ'[eHHGM

[IprMeHeHre HelpoceTeBbIX TeXHOJNOTUM. THIIBI HEHPOHHBIX ceTeH (rrpocn,le

| CBepTOUHbIE M PEKYpPEeHTHBIE). MeTo/b! Ity 60Koro oOyueHus.

Teoperuueckue ocnobl M n1 MO

Mamemamuueckue Oucyuniunvl. Anrebpa U TEOMETpHs: alredpaniecKue
CTPYKTYDBI, BEKTOPHBIE IPOCTPAHCTBA, JTHHEHHbIE OTOOPAKEHUS; aHaTUTUIeCKas
reOMETpHsl, MHOI'OMEpPHAsi T€OMETPUS KPUBBIX H HOBerHOCTeH MateMaTH4eCKui
aHanu3: uphepeHInaTbHOe i HHTETPaIbHOe HCIMCIICHIST, BKCTpeM}/MBI (yHKLIH;
AHANMTUYECKAs. TeOMeTpHs U JiMHeliHas anre0pa; MOCIeIOBATEIBHOCTH U PSIEL
BEKTOPHBIM aHaJN3 U DJEMEHThI TCOPUU IOJIS; nuddepeHnraIbHbIe YpaBHEHMS;
yMCIeHHble MeTombl. MareMaTiyeckasi IOTHKa: HCUKMCIEHHE.  BBICKA3bIBAHUI
WUCUUCIEHWE  I[PEIUKATOB; - JOTHYECKHe  MOJICIIH, cbopmaﬂBHBIe CHCTEMBI,
hOpMabHBIE TPaMMaTHKH; TeOpHs airopuTMoB. JIMCKpeTHas —MareMaTHKa:
NIOrMYEecKie MCUUCIeHus, rpadbl, KOMOMHATOPUKA. OJIEMEHThl TEOPHU HEHETKHX .
mEOKecTB. Hederkme anroputmel.  Teopus.. HEOIIPEIEICHHOCTH. Teopuﬂ
BEpPOSTHOCTEN U MaTeMaTHYECKast CTATUCTHKA: BEPOSITHOCTH, cIry4aiHbIe npoueccrﬂ
CTATUCTHUECKOE OLIGHUBAHME K TIPOBEpKa TIHMIIOTe3, CTATUCTUYCCKUEC METOBI
0GpaboTKH HKCTIEPUMEHTANBHBIX JaHHBIX. MHOrOMEpHBIH CTATHCTHYECKUM aHaju3.
MHOKECTBEHHBIM  KOPPEISLIHOHHO-PEIPECCHOHHBIM  aHAIlHU3. KoMImoHeHTHBIH
anamms. @axrtopubiit anamms. Kiracrep-aHanus. Kiaccupukarus 0e3 oOydeHHs.
JuckpuMuHanTHE  aHanus. Kraccupuramys ¢ obyuerneM. . Kanonuueckue
Koppensiiuu.  MHOKECTBEHHBIH  KOBapHAalMOHHBIM  aHAJIK3. Hexnaccudeckue
JOTMKWA: HeYeTKUe, MHIAYKTHBHbIe, aOIyKTHUBHBIE, TEMIIOpaIbHBIC, JIOTUKH
apryMeHTaliH. 3 ;

[puxnaonas mamemamuxa. NMareMaTH4eCKUe METO/bI HpI/IHHTHH peﬂleHHH
Mccle/loBaHME OIlepalii Kak Hay<HBIA IIOJXOA K PEIICHHIO 3ajatd [pHHSATHA
pelleHuit; METO[bI WCCIeJI0BAHKS  OEpALH; MOCTPOCHHE . 9KOHOMHYECKHX,
MATEMATHUECKMX M CTATHCTUYECKMX MOJENed AA 3a[aq NPUHATHASL PCHICHWS M
YIIPaBIICHHS B CIIOKHBIX CHTYallWsIX WK B YCIOBUAX HEOIPeEICHHOCTH; [PAHHIBI
MPAMEHUMOCTH KOJIMYECTBEHHOT'O aHaIM3a. Mojienu - JIMHEHHOTO
IPOrpaMMMPOBaHKs; TPAHCIIOPTHAA 3ajiada; 3ajada PaclpeleleHus pPecypeos,
AKCHOMB]l JTHHEHHOCTH;, AMHAMMYECKOe IITAaHMPOBAHHWE, PacIpeeICHUE IOTOKOB
TOBaPHBIX TIOCTABOK Ha TPAHCIIOPTHOM CETH; SKBHBAJICHTHBIE CETH; TPAHCIOPTHAS
samaua Xuukoka-Kyrnmanca; BEIOOp ONTHMANBHOTO TPAHCIIOPTHOTO - MapllipyTa,
MCIIOIB30BAHME JIMHEMHOro IPOTPaMMUAPOBAHUs Ui PEIICHUS ONTUMU3ALHOHHBIX
3ajad.



Teopemuyeckan uH@opmamuka. MNojend ONUCAHUSA THGOPMALMOHHBIX
NPOLECCOB U TEXHOMOTHIL  TeopeTHKo-MHOKECTBEHHOE OICaHWe COOGLICHNUH,
3aIIpOCOB, MACCHBOB [TOKYMEHTOB. YHHUBEpCalbHbIM ﬁﬂcpopMauHOHHm_ifi_"'__nojro'K.-'-
Jluneitnass Mojens. Marpuna HHOOPMAIMOHHOIO IOTOKA. Accoui@amaﬁme
MaTpHUILIbL rH(GOPMALOHHOrO T10TOKa. Kpurepuu OLIEHKH MH(OPMALUOHHBIX
Texuonoruit u cucteM. OIEHKH KadecTsBa TIOMCKa (HOJ’!HOT&,"..-TOQ"HOCTI;:.'I.'/I__- ap.).
CMemianHble KpUTeprHr (Tojie3Has paboTa, KOPPEJIILIAOHHBIH KPUTEPUH, CBEPTKH 1
1p.). OCHOBHBIE XapakTEPUCTHKH HH(DOPMAlOHHO-IOUCKOBBIX CHCTEM (UTIC) B
pasIUYHBIX KoopAuHaTax. OnTuMU3anus pexuMa UIIC. HHHéﬁHOG'HpeL{CTaBHGHHe
JIOKyMEHTOB, ~ 3allpOCcOB,  Te3aypyca, HHAEKCHpOBaHMS, ‘moucka. Ilonarne
eKCUYeCKOH COBMECTMMOCTH W  Te3aypyCHOM CcOrnacoBaHHOCTH. = Mopemn
TUHAMAYECKON KOPPEKTUPOBKHI 3ampoca. TeopeTnKo-MHOKECTBEHHBIE
MakpoMonenu  HMHGOPMAIMOHHBIX  TEXHOIOIMH  H cucreM.  Teoperuxo-
MHOYKECTBCHHBIE IPEICTABICHYS Olepanuil Han HHGOPMAIMOHHBIMU pecypcamH.
OnepaTopsl  (OpMHUPOBaHUA ~HH(OPMAIMOHHBIX  ITOTOKOB, - Onepauuy ~ Hax
omepaTopaMHu. : :

Wcenoab30BaHue MeTOA0B MAapaiebHOr0 POrpaMMHpPOBAHHSI IPH.
paspaborke pacnpeneaéanbix CUU LR
Apxumexmyprvie — ocobenHocmu U OpeAHUSAYUA by HKIIMOHMPOBAHHS
BEIYMC/IMTEIBHEIX — MAIIMH  PA3IMYHBIX  KIACCOB:  MHOTOMALUIMHHBIC H
MHOTOIIPOLIECCOPHBIE  BHIYHMCIUTEIBHBIE CUCTEMbI, THIIOBBIE, = BRITMCIUTEILHEIC
CTPYKTYDHI B IPOrpaMMHOe 00eCIIeueH e, PeUMBbI PAOOTHI SR
Knaccudukamus Bhrauciutensrbix cucreM (BC) mo crioco0y OpraHu3alvy
napaienbHoil 06paboTku. MHOroNpoueccopHble i MHOrOMAIIMHHBIC KOMILIEKCHI.
BeluuciuTensuble KiacTepbl.  [IpoOneMHO-OpMEHTUPOBAHHBIE TAPATIICTLHBIC
cTpyKTypsl: MaTpudnble BC, crucTOMMYeCcKHe CTPYKTYPBI, HeHpOCETH. | A
Pacrpenenentoe nporpaMmuposasue. lIporneccs U uX GHHXPOHﬁsaLtKH.
Cemacopsl, MoHUTOpHl Xo0apa. OOBEKTHO-OPHEHTUPOBAHHO® - paclpeieieHHoe
nporpammuposanre. CORBA. IlapamnenbHoe MNporpaMMHUPOBaHAE Haj obuen
namstbo. Hutu, Cramgaprasii  untepdeiic  OpenMP. PacrnapajiennBaHie
MocieNoBaTelbHbIX Tporpamm. IlapamiensHoe IPOrPAMMHUPOBAHHE B MOJIENH
pacmpeenennol mamsty. [apagurmer SPMD u MIMD. CraniapTHBIA HHTEpdENC
MPI. ['HGpuIHEIE MOJENH, CPEACTBA TPAPITIeCKUX POLIECCOPOB (NVIDIA CUDA,
OpenACC). S

SdhdeKTUBHOCT, (YHKIHOHUPOBAHNs BBIYMCITUTENIBHBIX MAUIMH, CHCTEM 1
ceTell TeNEKOMMYHMKAluil, MyTM ee [OBblIeHus. IlepCreKTHBBL PA3BUTHA
BBIUMCTATENBHBIX ~ CPeACTB.  TeXHMYECKHE —CPECTBA  HYeJIOBEKO-MAIIUHHOTO
uHTEpGeiica. '

- Meroabt MW u MO _ R e

ITouicK pellleHdss B YCJIOBUAX HEONPEICICHHOCTH Ha OCHOBE “TEOPETUKO-
BEPOSTHOCTHBIX MeTONOB: Merox baieca, METOA Ha OCHOBE CyOBEKTHBHBIX
BeposTHOCTEN (KO3 QUIUEHTOB YBEPEHHOCTH), OaifleCOBCKUE CETH MOBEPHA. [Touck
pellleHus B YCJIOBHSX HEONpPEIENEHHOCTH: TEOpHs CBUIACTCILCTB Jlemmcrepa-



leitdepa. Mcnonp3oBaHe HEYETKHX MHOKCCTB U HeueTKO! JIOTMKA IpPH TOUCKE
peleHus. ' _ i 4
MeToasl ¥ TEXHOJOTUH IMOKCKa, NPUOOPETEHHs W HCIIOIb30BAHKA 3HAHHH U
3aKOHOMEpHOCTEH, B TOM YHCIE — smmipuuecknx, B CHU. Bo3MoxHOCTH
COBMECTHOTO TIPMMEHEHHs MeTOJIOB MAIIHHHOTO obyueHuss U KIaCcCHIECKOro
MaTeMATHYECKOro = MojeiupoBaHus. MeTozpl = U CpeJlcTBa ;| MCIIOJIB30BAHMA
5KCIIEPTHBIX 3HAHUH. e HEC R
‘MeTonel ¥ TOAXOAB (OPMUPOBAHUSA MACCUBOB NAHHBIX M TIpeIe/IeHTOB,
BKJFOUas «OospllMe  JAHHBIE, HeoGXomMMBIX s pemenus samad MM u
MAIIMHHOTO O0y4YeHHS. Hpo_GHeMHO-opHeHTHpOBaHHme' KOJUIEKI[MH JAHHBIX ML
B&KHBIX IIPUKJIAJIHBIX 0071aCTeH. L R e
O6mas cxema mpoliecca NMPUHATHS pelueHuit. 3axada TIPUHATHS PEIICHMM.
Creuudyka TNPUHSITHS PELICHUA B YCIOBHAX OTPEeIeNIEHHOCTH, DHCKa,
Heompe/eaeHHocTH. Kiaccu(ukauus METOJ0B - TCOPHH, IPHHATHS peIIeHKH.
Crporue ¥ sBprcTAdecKne MeTopl. TTouck pelerrs B NpOCTPaHCTES COCTOSIHUH.
3aia4y 3BPUCTHYECKOro MorcKa. MeTosl yMEHbIICHN pa3MYUi U yHMBEPCATBHEIN
pematens 3ana4 GPS (General Problem Solver). IMTouck pelneHus Ha JEPEBBIX:
MaKCHMUHHbLH METO ¥ METOJ 0~ OTCEYeHHS. . . W
[Mowck pelieHns] ¢ MPUMEHEHHEM TEOPETUKO-UTPOBBIX mozenei.| Merozpl
pellieH s aHTArOHHCTHYECKIX i GUMATPUIHBIX HID. e AR R
OCHOBBI TEOPUM CTATHCTUYECKHX PEIICHAN («HTPBI C IpUpPOI0H»). MeTob!
[IOMCKA pEelIeHMs] IPU M3BECTHBIX W HEU3BECTHBIX BEpOSITHOCTSAX ~ COCTOSHUH
npupomsl.  OCHOBBI ~ TEOPHM  OXKHAEMOH  IOJIESHOCTH. - PanmonanpHOE H
MppAIMOHANbHOE — ITIOBEJeHUWe JMla, TMPUHAMAIOIIErO  PEIICHH. DyHKIUA
oKUIaeMoit Toste3HocT. Teopus cyObeKTHBHOM O’KMJAeMOU I10JIE3HOCTH. - -
MeTojipl TIOMCKA pellieHus] IPU HalW9uyk MHOXECTBa KPHTCPHCB, OHATHC
ONTUMAaNbHBIX 10 Ilapero pemeHud. MeTojbl [OUCKa pellieHu# Ha  OCHOBE
npeuenentoB (Case-based reasoning)- 1 ananorui. ITouck pelfeHns Ha OCHOBE
ru6kux (anytime) anroputmos B CUM (MCIIIIP) peanbHOrO BpEMCHH. SETREE
OleHKa CIOKHOCTH aJTOPUTMOB IIOMCKA PCIICHHA, MeTozbl ONTAMHU3ALIL 1
COKpAIIEHHUS] PA3MEPHOCTH IPOCTPAHCTBA [IOUCKA PEIICHIAL. '
®opmuposanue 3Hanwi, MO 1 popMupoBaHne noHsTHH. VHTEeIIeKTy abHbIil
aHaJIU3 JaHHBIX. 55
MeTo/bl M AIrOPUTMBI «MSTKAX BBIMHCIEHHID» (soft computing). Heuerkue
MHOYKECTBA, HEYETKHe JIOTUKHA W aJTOpUTMbI IIOHCKa pereHui. OBOIIFOLIOHHOE
MOIeNupoBaHre. I[loHATHE TCHETHYECKOro — aJropuima, OCHOBHBIE = OTaIlbl.
VcKyccTBeHHBIC HEHPOHHBIE CeTH, MaTeMaTHUECKasd MO/IeNIb HEHPOHa, TEPCEIITPOH.
O[HOCIONHBIE M MHOTOCJIOMHBIE CETH, CBEpTOUHBIE M PEKYpPPEHTHBIC CeTH.
Anroputmbl 00ydYeHHs HEMpOHHOM CeTH, BKIIOYas rimy0okoe .Qﬁygeﬂne; MeTtozpl
MO na ocHOBe 00yuenus ¢ noakperuierneM (Reinforcement learning).
MeToabl ¥ ANTOPATMBI  MOJIEIMUPOBAHMS ~ MBICIUTEIRHBIX. IIPOLIECCOB!
pacCy KIeHUH, pacrio3HaBaHus | knaccudukanyy, GOpMHUPOBAHNUS IOHATHH.
Meroasl ¥ aJITOPUTMBI MAIIMHHOTO oOydeHus s 00paboTKH ¥ aHaIN3a
TEKCTOB HA eCTECTBEHHOM S3bIKe, U M300paXCeHUH, pPeUn, OMOMEIULIMHEL |
JPYTHX ClieLHalbHbIX BUIOB JaHHbIX. OcHOBHBIE KoHuer_Ian-Seman_tic Web. .



[IpuMeHeHHe METOJIOB U CPEACTB KOTHUTHBHOH TrpaduKu UL 0GpPA3HOTO
[peACTaBICHNs TaHHBIX (cutyanui u COCTOSTHUI). S i ;
TTocTaHOBKA 33724 YIpaBIeH:s U (TOIEPKKHA) NPUHATUS PELICHHH Ha OCHOBE
CUM u mamumuHOro 00ydueHus. PaspaboTka CUCTEM yIIpaBJIeHHUs C UCIIOTB30BaHIEM
MeTooB ¥ cucreM WM M MamuHHOrO OOy4eHHUs, B TOM ypcIe — yNpaBIeHHS
poGoTaMu, aBTOMOOUIISIMH, BITJIA u T.1L. R R
WccnenoBanusit B 007acTH HEHPOMOPQHBIX METOMOB aHanTM3a  JAaHHBIX,
MMHTAIIOHHOE MOJIENHPOBAHNEe CTPOSHHUS ¥ dbyHKIMM MO3ra, B TOM qpcie — U C
| HCIOJIB30BAHAEM METOOB MAIIMHHOTO 00YUCHHUS. HeiipoundopMaTriKa 1 METO/B
MOJIEJIMPOBAHHS GHOMOTMYECKHIX HEPBHBIX CHCTEM. ik oies B e
MHOroareHTHbIe cucTeMsl U pacnpeneneHued M. «O6madHbIe) CHCTEMBL 1
sprancienns. [IpuMenenne juis pemenns 3amad WA u MO TapaslieNbHBIX,

KBAHTOBBIX BBIYMCICHUN U T.M.

NudopMauuoHHOe U JHHIBHCTHYECKOE HCKYCCTBEHHOTO HHTE/LIeKTA H
. MAIIMHHOTO OOYHEHHST .| i ool
[Ipeomemnas obnacme u ee mooemi. OOBEKTbI, CBOMCTBA OTHOIIEHWS.
OCHOBHBIE KOMIIOHEHTBI MH(pOPMAIHOHHOTO obecredenus. bassl JaHHBIX 1 0a3sl
3HAHUMU. '_ |
Basei Oannoix  (BI]). OcHoBHbIe mMOHsATHs. He3aBHCHMOCTS IporpaMm  H
MaHHBIX. VIHTerpupOBaHHOE MCIIONB30BaHHUE  TAHHBIX. He_'HpOTHBOpeHﬁ-Bop'i:B
nanEsx. LlenoctHocTs u 3ammTa faHHbX. CTpykTypsl BJL. AZIMHHUCTPUPOBAHKE
GamkoB maHEBIX. TWmsl | monp3oparenedd. AnmummcTpatop. BJI Tlonsitue
KOHLENTYAIBHOM, JTOTHYeCKOH, PU3NIECKOH CTPYKTYPEL BJ1. ITonsaTue o CIOBapsx
@HHBIX, S3BIKAX OINMCAHMS W MAHHMITYJMpOBaHMS AaHHBIMH. Bl (ainosee
cuctemsl. Jloxymentanbipie ¥ (axrorpapudeckie 06a3pl IaHHBIX, 0a3bl 3HAHUM.
TMonunorexcrosie BJl. Pusndeckas U Jorudeckas CTpyKrypa. @ain IOIHOro
rexera. . UacTOTHBI  cioBapb, MHBepcHbA  (aiin.  [IONOXATEIBHBIA K
oTpHI@TebHbIN coBapu. CTaHAapTHBIE CTPOKA 1 CIOBOCOYETaHHS, BKIFOIaCMBbIC B
qacToTHBIN crnoBaph. Omwcanue bJI. OGpaboTka TEKCTOB . IMPH sarpyske B/l
[ToHsTHE DKCIIOPTA-UMIIOPTa JOKYMEHTOB-aHHBIX. : Ta T 3
[onamue modenu OanHelx. Viepapxudeckas, CceTeBas MOJACIH JaHHBIX,
CPaBHHTEJBHBIA aHaNU3, MPOTHBOPEUMA M  IAPafOKChL PensioHHas MOJENIb
NAHHBIX. OK3EMIUISIPHl OTHOLIEHWH, JOMEHBI, arpubyTHl.  Omepanyy - Hal
OTHOIICHWSIMHA: ~ CeJIeKIHs, MPOeKIHsA, eCTECTBEHHOE COCAMHCHMUE. Tlonsarue
PeALMOHHON MOJHOTHI SI3bIKA MaHHUITYJIMPOBaHUA NaHHBIMHA. MoJeNb  JaHHBIX
«CYLIHOCTh—CBS3bY. e S L
| A3vik08ble cpedcmed uH(j)opMauwHHbzx' mexrono2utl. BXoaHble ¥ BHYTPEHHUC
sa3p1ki. CTPYKTypa BXO/JHBIX A3BIKOB. SI3BIKOBBIC CPE/CTBA IS BBOIA 1 OOHOBJIEHUS
pH(GOPMAIMH, JUIL IOUCKA, O0OOLIeHMs M BBIAAYH uH(GopMaluy. S3BIKOBBIE
cpenactsa obmenus ¢ bJI. AHKeTHbIH A3BIK. SI3BIKOBBIE CPECTBA TOKYMEHTAIbHBIX
(B Tom umcne rosHorekcTosbrx) WIIC: rpaMmaTiKy uH(GOPMAHOHHO-TIONCKOBBIX
SI3BIKOB  (TEOPETHKO-MHOKECTBEHHBIH, JIMHEeWHBIH, CEeTeBON). HH@)OpMaHHOHHO-
TOMWCKOBBIH SI36IK: MH(OPMAIHOHHO-OTHIECKUH; ITPOLETyPHO OpWEHTHPOBAHHBIN;
HeTIPOLeIYPHBIH S3BIK KOHLENTYanbHOro ypOBHS. SI3bIK [Majora. EcTecTBeHHEIH



s3pik.  CrosapHblii  xommeke  AMC. Kraccuukaropsl. - Kofu@ukaropsr.
Tesaypychl: COCTaB M CTPYKTypa. SI3BIKM ONUCAHKS JIaHHBIX W CIOBaph JaHHBIX.
SIspixu 3ampocos SQL u QBE. ' SR A e
Hngopmayuonneiii nouck. OCHOBHbIE TMOHATAS H BUbL.  Moiend TIOMCKA.
Crpateruy mowcka. [loHsTHe 06 acCOUMATHBHOM TOHCKE. [ToATOTOBKa 3aMPOCOB 1
oruyetoB. OIepaTHBHbIHA U perTaMeHTHBIN PEXKIM MOUCKA. DOpPMUPOBAHIS OTIETOB.

McKyceTBeHHbIN HHTE/LIEKT U CHCTeMbl HCKYCCTBEHHOIO HHTE/UIeKTa
(MHTENIEKTYa/IbHbIe CHCTEMbI) R s
[ToHsiTHE WMCKYCCTBEHHOI'O HMHTEILIEKTA (), 3apa4yn ‘M. OcHOBHEIE
HampapieHus u orambl paspuTus M. CucTeMbl HCKYCCTBEHHOTO VHTEILIEKTa
(MHTEIUIeKTyallbHbIe CHCTEMBI, MC) kak CHCTeMbl, OCHOBaHHbIC Ha 3HAHUAX.
[Tousitie skcriepTHOM cucteMbl (OC) U CHCTEMBI TTOIEPKKH TPUHATHS PELICHHH
(CIIIIP) xax VIC. SI3pIKM M CHCTEMBI IpPEICTABIICHUS sganuit: LISP, PROLOG,
CLIPS u mp. - B
TIoMCK pelleHysl B YCIOBHSIX HEONPEIENCHHOCTH: TEOPETUKO-BEPOATHOCTHBIC
meronsl (Merox baifeca, Merog Ha OCHOBE CyOBEKTHBHBIX BEPOATHOCTEH
(k02D UIUEHTOB YBEPEHHOCTH), 0aleCOBCKHE CETH nosepwusi). Tlonuck pemreHus B
YCIIOBHMSIX ~ HEONPECNEHHOCTU:  TEOPHs  CBHUJCTENBCTB Jlemmcrepa-Ilefidepa.
Mcromp30BaHie METOJOB HEUeTKOM IOTMKH M [IPaBIONOI00HBIX PACCyKACHUH
(mpaBIoMOIOOHOrO BBIBOJA . HA OCHOBE HEKJIACCUYECKUX JIOTMK) TIIpU  IIOMCKE
peleHw s, . g SR
Tpuobperente 3uannit B UC (3C). @opmupoBatne sparuit B UC, MallMHHOE
obydenre u (HOPMHUPOBAHUE IOHITHH. VaTe/UTeKTyalbHbIM . aHalu3  JaHHbIX.
dponronurorHoe Mogenuposanre (OM). IoHsTHe reHeTHIEeCKOro ajropuTMa (TA),
OCHOBHBIE OTanbl. BBeleHHE B MCKYyCCTBEHHBIC HEMPOHHBIE  CETH (UHC).
Maremartrueckas MOJIENIb HEWPOHA, MEPCENTPOH. OHOCIIOWHEIE ¥ MHOTOCIIOHHBIC
ceTi. ANropuTMbI 00yUeHHs HEUPOHHOH CETH. ' Sl EGIE
TToHSTHe areHTa ¥ MHOTOATeHTHO# (MyIbTHareHTHOM) cuctembl . | A
MHcTpyMeHTaTbHbIE CPEACTBa KOHCTPYHMPOBAHUSA UC: cucTeMbl-000I09KH,
MHCTPYMEHTATbHBIE CpPEfbl ¥ S3bIKM, B TOM 4HMCIE s KOHCTPYMpOBAHHA
maramudeckux VIC u IC peanbHOr0o BpEMEHH. .

IIpaBoBoe oGecneuenne HH(GpOPMATHKH H uH(OPMALMOHHBIX TEXHO/IOT Ui

Tocydapemeennas  nonumuxa 6 cepe obecnevenus  UHPOPMAYUOHHOT
6esonacnocmy. Tloustue HHGOPMALMOHHON 6e30macHOCTH. JKH3HEHHO Ba)KHBIC
MHTEepecH B MH(OOPMALMOHHOH chepe. VYrpo3sl KU3HEHHO BaKHBIM HMHTEPECaM B
uHopmanuonHoi  chepe.  IIpHHIHAIEI obecriedeHus . MHQOPMALMOHHOM
6esomacHocTH.  MOYHKIMM  FOCYAAPCTBEHHOW — CHCTEMBI. IO _0becTeueHHIo
nHGOPMAIMOHHOM GesomacHocTH. MecTo 3aKOHOIATEIBCTRA B cdepe obecreueHns
HHGOPMAITMOHHON 6e30aCHOCTH B CUCTEME POCCHHCKOTO MpaBa. 3aKOHOIATeTbHbIE
1 HOpPMAaTHBHBIE aKTbl (FOCYHapCTBEHHbIE U MeK/yHAPO/IHBIE), HaNpaBIeHHBIE
IPOTUB XHILEHUS MH(POPMALMOHHBIX PecypCoB M IPOTYyKTOB. 3aKOHOIATEIbHbIE
AKTbI 110 JIErATM3aIMH U 3alMTe KOMIILIOTEPHOM MH(OpMAIHH.



3awuma npasa Ha 00CHyn K UHGOpMAYUu. OcHOBHEIE Hﬁ@OpMﬁHHQﬂHHe
npaBa U CBOOOMBI U MX OIrPaHUICHUSL. [TpaBoBasg OXpaHa IpaBa Ha JOCTYTI K
undopManyy. 3alura IpaBa Ha J0CTYN K MHGOpMaluy. IlepcoHambHbIE NaHHbIE
KaK 0COOBIM MHCTUTYT OXPaHBI IpaB Ha HEIPUKOCHOBEHHOCTh YaCTHOM KU3HH. "
 3awuma  uHQOPMAYUOHHLIX  MEXHONOUL, cucmem U NpA6 HA - HUX.
UH(GOPMAIIOHHOE OpYKHE B wHbOPMALMOHHOM BoitHe. OCOGEHHOCTH HPaBOBO
OXpaHbl M 3AIUTHl IIPaB Ha HHQOPMALMOHHEIC CHCTEMBI U pecypchl. Bumsl
NPOTHBHMKOB WM  «Hapymmresnei». Tpu Buna BOSMOYKHBIX  HapyHIeHHH
uHpOpMAIHOHHOH cucTeMsl. OCHOBHBIE IONOKEHUS TEOPHH MHQOPMAIHOHHOHN |
GesomacHocTd  MHQOPMAIUMOHHBIX — cucteM. Mogenn Ge30IaCHOCTH © M HX
npriMeHeHMe.  TaKCOHOMHS — HapyLICHHH nH(GOPMAIIMOHHON =~ 0€30TacHOCTH
BEMMUCIATEIbHOM CHCTEMBI W IIPHYMHEI, O0YCIOBJIMBAIOLINE HX CYIIECTBOBAHHUE.
AHaIu3 crnocoGoB HapyeHui HHMOPMAIMOHHOH 6e30TaCHOCTH. Vcnionp30BaHUe
3AIMIIEHHBIX KOMIIBIOTEPHBIX CHCTEM. MeTombl kpurnrorpaguu.  OCHOBHBIE
TEXHOJIOTHH TOCTPOSHHS 3aIHIIEHHbIX PHQOPMAIMOHHBIX CHCTEM. = .. -

Bawuma uHmenneKmyanoHotl cobcmeenHocu (0obasun) u npag Ha 06vEKMbL
unmenexmyanvHotl cobemeennocmu. 11oHATHE M CTPYKTypa MHTeJIEKTYy JTbHOM
COGCTBEHHOCTH. ~ MEKAYHAPOAHOE — COTPYJHMYECTBO B 00JacTd 3aIUTH]
WHTEIVIEKTYalbHOM ¥ [TPOMBIIIICHHOH COOCTBEHHOCTH. BceMupHas OpraHu3anys
uaTemiekTyansHoi - cobersennoct  (BOUC). Jlpyrue MeXIyHApOMAHbIE - H
3apybeKHble OpraHM3alMy U [pyrHe JOKYMEHTBL [0 3allUTe HH(OOPMALUOHHBIX
pecypcoB OBIIecTBa. e el ek

HarmoHaabHas CTpATeT sl Pa3BUTHS UCKYCCTBEHHOTO pHTeNNeKTa B Poccuu.

Bonpocs! 17151 CAMOKOHTPOJISA:

1. [ToHsATHS DHTPOTIMH ¥ HHOOPMALHH. _ ; :
2. Tlousite «Gonpmx» manubix (big data), «3AITyMJICHHBIX H CBIPBIX»
naHHBIX (noisy and raw data) ¥ HHTEJIEKTYalbHOTO aHanu3a JaHHEIX (data mining
and knowledge analysis). o e s
3. TlousTHe MHOKeCTBA. CUETHbIE M HECUeTHBIC MHOXKECTBA,. MOIIHOCT
MHOKECTBA. _ Al S a9
4. Onepanuy ¥ OTHOILLEHUS Ha MHOXKECTBAX. Vnopﬂ,ttoqeﬂﬂmé Mﬁdme{;w&.' '
5. TeopeTHKO-MHOKECTBEHHOE H  alredpamdecKoe OIpEIENeHNS PEIIETKH.
CBoiicTBa pemeToK. By eBbl PeleTKH, - gL
6. [Toustue rpada, OCHOBHBEIE XapaKTEPUCTUKHU. DKBUBAJICHTHOCTh U
nzoMopbusM rpados. Wi it
7. Mynsturpadsl 1 runeprpa@st. P {1
8. [lpeamer MaTeMaTHMYeCKOM JIOTUKH. DopMaIbHBIE cuctembl (@C).
Paspemmmocts OC.
9. Wcumcnenue Boickazpipannii kak @C. CBoWCTBa CHCTEMBI aKCHOM
WCYMCJIEHMS BRICKA3bIBAHKM (ITOIHOTA, HEIIPOTUBOPEIUBOCTD, HE3aBUCUMOCTB).
10. VcumcleHue IpeauKaToB [epBoro mopsika. Teopema o TeTyKIUH JULST
UCYUCIICHUSI [peIUKaTOB. CpoiicTBa  CHCTEMBI AKCHUOM: ' :-n_'dn;HoIa H
HEeIPOTUBOPEYUBOCTE. Teopema I'enens o [OJIHOTE. '



~11. Asromard4ecKkoe [OKa3aTeJIECTBO . TCOPEM. HopM&anHe @opmm
M3BIOHKTUBHAS, KOHBIOHKTUBHAS, IPEHEKCHAs. JIOTHIECKHe CIIEACTBUS. .
- 12.  CxoneMOBCKasi HOpMalbHas dopma. YHHBepcyM 9p6paﬂa :' _H
sp6panoBckas 6aza. CeMaHTHIECKHE JIepeBbs. ‘
13. TlpuHuun pe3osiouud [Uls JIOTHKA IPeJUKaTOB HepBOI‘O Hopﬂ,uzca
MonuduKauy TPUHLKIA PE3OTIOLUH: CeMAHTHIECKaA pe3omouus[ HHHSHHEUI
DE3OJIFOLHA. 2 e
: 14. MeToq aHAIMTHIECKHX TalbIuL B IJIOTHKE Hpe,}lHKaTOB HepBoro
nopsiaka. MHOXecTBO XMHTHKH UL IOTHKH TIPEUKATOB HepBoro TOpAZIKA. -
15. Meroxsl AEQyKTHBHOIO BBIBOAZ B  CHCTEMax : HCK}’CCTBGHHOI‘O
WHTEJUIEKTA. :
16. Jloruka u MoaudUIUpyeMbIe paccyﬂ(;leHHﬂ.' : fDopMaﬂHsaHnﬁ
MOIHMHULUPYEMbIX PACCYKACHUH. Ly '
17. MoganbHble JIOTMKMA 3HaHUS U BEPBL HeMOHOToHHb_Ie_JIOPHKH-3MaK-_
JlepMoTTa. ABTOSTIMCTEMUYECKUE JIOTHKHU. s
18. Hexnaccuueckue JIOTHKH: HHAYKTHBHBIC, aGHyKTHBHbIe HeYeTKHe,
TeMIIOpaJIbHbIe, JIOTUKU apryMeHTalyH 1 JIp. :
19. Ilpumepsl >OHEKTUBHBIX (MONTMHOMHUAIBHBIX) aJIropHTMOB GBICTPBIG
AJITOPUTMBI; TIOTMHOMUATIBHBIE A/ITOPUTMEI JIIS 33718 Ha rpadax u ceTsx. :
20. Ortnowenus # yHkuuy. OTHOMICHAE BI{BHBaHeHTHOCTH u pa36HeHH;i
OTHOIIEHUS YaCTUYHOI'O ITOPSAIKa. '
21. Mogenu 0a3 HaHHBIX. PeHHHHOHHBIe 6a31)1 g:{aHme (B,I[) SI3BIKHA
3aIpocoB. : e Y
22, ... CASE~ Cpe)_ICTBa M UX UCTIOIB30BaHUE IIPU HpOGKTHpOBaHHI/I B):[
23. Cranpapts! s361k0B SQL. BT
24. CospeMeHHbIe crcTeMbl yrnpapienus bJ{ (CYB,I[) ux CpaBHHTeHBHBIe
XapaKTepUCTHUKH.
25. Mojenu npeacTaBIeHs 3HAaHAH. OpFaHHBaHHH 6a3 3HAHUH (53)
26. Meroasl MpuoOpeTeHys 3HaHWH, WHAYKTUBHBIC METOIBL o0yueHus 110 -
IpUMepaM, METO/Ibl Ha OCHOBE I€PEBLEB peIL‘[eHHI/I :
27. Cuctemsl ynpasnenus 53 (CYB3). kg
28. Oprasmsaiysi peISIMOHHBIX (HA OCHOBE KOHIIGHLU?IH SQL) 1
HEpeNSLMOHHBIX ~ (Ha ~ OCHOBE  KOHLEIIMU NoSQL) . .BJ/B3. Tlpumepsr
pepensiponEex CYB/l: rpagopas HEpeIsIIHOHHASL CYBIL NGO4], ,I[DKYMGHT-
opuerTuposantas CYBJ] MongoDb u 1p. o e
29. 3amura UHGOPMAIUHA B KOMHBIOTean BBI‘II/ICJII/ITG.TIBHBIX CHCTeMaX u
ceTsX.
30. OcHOBHBIE KoHIEMuH Semantic Web.

31. MHOromnponeccopHbe 5 MHOIOMAITTAHHBIE KOMILTIEKCHI.
BrguciuTenbHbIe KIaCTEPBI. i o
32. TIpoGriieMHO-OPHEHTUPOBAHHBIC napauiedbHbIe . - CTPYKTYPBL:

MATPUYHBIE BBIUMCIUTENBHBIE —CHCTEMBL (BC), CHCTONMYECKHE . CTPYKTYPBI,
HEUPOCETH. : g

33, Knaccubuxamus BC 1o  criocoGy OpraHU3aliy  IIapalIeqbHON
06paGoTku. THIBI TapasIe/IbHBIX BRIMUCIUTEIBHBIX CHCTOM. '



34. OnepalnyoHHBIE CPeJCTBA IS yIPABJICHUA napannenbﬂon U
pacnpeﬂeneﬂﬂou obpabotkoit (NET, MPI, CORBAH;Lp) s

35. 3amaud YCJIOBHOM ONTHMU3AIHUH. Bbmy}cnme dngKuHH 3azLaqH
ONTHMM3AINK C OrpaHHYeHIsAMU B HOpMe PaBeHCTB ¥ HEPABEHCTB. :

36. Meronpl mTpadHBIX U 0OaphepHbIX (byHKLum K0M6HHHpOBaHHLm_
MeTos 1TpadoB, METOIbI IIPOSKIIUY IPAUCHTA. AR

37. 3amaud BEKTOPHOW ONTHMU3ALMH. OCHOBHBIE IIOHSITPLH u onpe,ueﬂeHHs{
Onpe;geneﬂue ITapeTo-ONTHMAIbHBIX PEeLICHHH MHOI‘OI{pHTepI/IaﬂBHOH 3a1a4d.

"~ 38. Meroapl peuieHHs 3ana4 \dHOFOKpHTGpH&J’IBHOH OHTHMI/IB&IJ;HH ;
CBEPTKH, IIOCIIE0BATEIbHBIX YCTYIIOK. fi : et

39, Bamaua npuHATHS peimenui. Crennduka IIpI/IHHTIfIH pemeﬂni‘i B
YCIIOBHSX OTPE/IeJICHHOCTH, PHCKa, HEOTIPE/IeIEHHOCTH. KﬂaCCH@HKauHﬂ MeTO,[[OB
TEOPUH TIPUHATHS PEIIEHHH. -

40. TIowWCK pelleHUs B MPOCTPAHCTBE COCTOSTHHH. 3&;1::1111/1 C-)BpHCTH‘IeCKOI‘O
moucka. MeToa yMeHbIIeHus - pa3nuyuit. [IOMCK peIIeHHs Ha ,uepeBe m“pm
MaKCHMHHBIM METOJ U METOJ 0-BOTCeueHHUS. : i WG

41. OCHOBBI TEOPHH CTATHUCTUYECKHX PEIICHUIL (<<Hrpm c npnponoa»)
MeTofsl TIOMCKA pELIeHHMs TpY M3BECTHBIX M HCH3BECTHBIX BepOSITHOCTHX
COCTOSIHUM IPHUPOMBL. ] : : G

42. OCHOBBI TEOPHH  OXHJaeMOW - IOJE3HOCTH. _Pauﬂoﬂ-angme, 87
MPPALMOHAIBHOS ~ TIOBEJIEHHE JIMLE, TPUHMMAIOMIEro  PEICHI. -'_d)yHKnHﬂ
OKUTaeMOM MOJIE3HOCTH. -

43. TloHsTHe HCKYCCTBEHHOI'O WHTEJUICKTa (1UN), 3aﬂaq;a . OCHOBHBIG
HAIpaBIeHUst 1 3Tanbl pasBuTyst VM. . :

44, ViaTennexTyaJbHbIE CHUCTEMBI (I/IC) KaK CHCTEMBI, OCHOBAaHHBIC Ha
3HaHusX. [lonsTue skcreptHoU cucteMsl (DC) U CUCTEMBI HO,[[I[ep)KKH TIPUHATHS
peutennit (CITIIP). :

45. SI3BIKA ¥ CHCTEMBL HpeILCTaBJTeHHH 3HAHUMU: LISP PROLOG CLIPS u
p.

46. Tloumck peueHWss B YCJIOBHAX HeonpeneﬂeHHocm' TEOPETUKO-
BepOATHOCTHBIe MeToAsl (MmeTon batieca, METOA Ha OCHOBE CyOBeKTUBHBIX
BepOSTHOCTEH, GalleCOBCKHIE CETU JOBEPHS).

47. TIOMCK pelleHHs B yCIOBHAX HEONPEIeTeHHOCTA: TEOPHS CBUACTEIBCTE '
Jlemmctepa-lllenidepa.

48. Vcrmonp30BaHKHE HEYETKOM JIOTHKHY IIPU ITOMCKE pemeHHx

49. MeTonpl IOUCKA peLIeHUH Ha OCHOBE IIPEIEICHTOB (Case-based
reasoning) ¥ aHaJOruH.

50. ®opmuposanue 3Hanui B UIC, MalIMHHOE 00y4eHHe U (popMHpOBaHHe
TOHsTH. VIHTEIIEeKTy ajIbHbIN aHAIM3 JaHHBIX. b s
; 51. Bpemenne B  HCKYCCTBEHHble  HEHPOHHBIC cern (I/IHC).
MaremaTaueckas MOJeNb HeiipoHa, nepcentpoH. OpHOCIOMHEIe W MHOTOCJIOWHBIC
CeTH. i :

52. IlpumeHeHHe METONOB H CPEIACTB KOTHUTUBHOM . rpadyKH. - 1jis
[PE/ICTABICHNS TaHHbIX. e



Bonpocel, BRIIYEHHbIC B 6uieThl 1/ NPOBeJeHHs JK3aMeHa:

1. TToHATHS SHTPOINY U HHOOPMALIKH.

2. Tlomsitve MHoxkecTBa. CuUeTHBle W HECUETHBIE MHOXECTBa, MOIIJ;HOCTB
MHOKECTBa. Onepaluy ¥ OTHOIIEHMS HA _MHO}KecTBax. Vnopﬂ,uoquHme
MHOMKEeCTBA. : St R e O e G e e ]

- 3. TeopeTUKO-MHOXKECTBEHHOE U anrerquecxoe onpegeﬂeﬂm pemeTKH
CBoiicTBa pemeToK. ByIeBBl PEIETKH. i S dg

4. Tlousitie  rpada, OCHOBHBIC xapamepncmm :BRBHBaﬂeHT_HOCTs’ u
U30MOpPH3M rpados. el

5. DiinepoBEl ¥ TaMuIBTOHOBEI rpadsl. Ilnockue r‘pacbm U HX OCHOBHLIe
CBOMCTBA.

6. B3Beniennsie rpadbl, 38184 O Kpa"rqaifimnx MapIpyTax.

7. Tuneprpadsl ¥ MyIbTHTPaQBbL. : : i

8. IIpemver Martemarndeckol morukd. DopMailbHBIE “cucremsr - (OC).
PaspemumocTs 1 Hepaspemumocts (OC). : i

9. cuncrnenne BbicKassisanuii kak @OC. CBOWCTBA CHCTEMBI aKCHOM
HCYMCICHUS BEICKA3bIBAaHUH (IIOJIHOTA, HEMMPOTUBOPEIHBOCTD U HE3aBHCUMOCTB). -

- 10. HcuucneHue NpeIuKaToB MIEPBOro IOPsAIKA. Teopema O JIeIyKLWH JJIS
pcumcennst  npenukaTo. . CBoMcTBa - CHCTEMBL . aKCHOM: . TIOJIHOTA |
HENIPOTHBOPe4nBOCTE. Teopema ['eznens o I0MHOTE. _

11. ABTOMATHYeCKOe [0Ka3aTenbcTBO TeopeM. HopmanpHpIe! (bopMBI
M3BIOHKTHBHAS, KOHBIOHKTHBHAsI, TPeHeKcHast. JIOTMIeCcKue Ce/ICTBHS.

12.  CkonemoOBCKas =~ HopMajbHas Qopma. YHHUBEPCYM 9p6paHa A
spbOpanoBcKas 6a3a. CeMaHTUYECKHE IEPEBBSL.

13. TlpuHUMI pPE30JIOLMU A JIOTHKH  TPEAHUKaTOB TIEPBOTO Hopﬂm{a
MopubHuKanuy PUHINTA PE30JIIOLHMK: CeMaHTHYECKas Pe30IONud, HHHGHH&H
PEe30IIFOLUS. ; i _ ;

14, Mero aHaIMTHYCCKUX TabuI] B JIOTMKE TIPEAWKAaTOB IIEPBOIO
nopszka. MHokecTBO XUHTUKH JUISL JOIUKH IIPEJUKATOB HEPBOI0 NOPAAKA.

15. Meronbl AEAYKTMBHOIO BBIBOJA B cucTeMax . MCKYCCTBEHHOI'O
HHTEIUIEKTA. _ e S g

16. Wcmonab3oBaHue NPUHIKINA PE3OTIOLUH B Jiely KTHBHBIX ; BOIIPOCHO-
OTBETHBIX CHCTEMaX. _ - ' s '

17. Jlormka u Monuuimpyemsle —paccyxknenus.  Dopmamusanus
MOIU(GULIAPYEMBIX PaCCyKACHNH,

18. Hexjaccuueckue JIOTHKH: WHIYyKTHBHBIE, a0XyKTHBHbBIC, HEUETKHUE,
TeMIIOpalbHbIe, TOTHKH apryMeHTalluu 1 1Ip. (Ha IpUMepe KaKo#i-mb0)

19. A-umcumcinenue. OYHKUMOHAIbHBIE SA3bIKH, OCHOBAaHHbBIC Ha A~
pcurcnenun Ha pumepe LISP. _

20. Mogen B3aMMOJIECHCTBYIOIMX W IapajlIeIbHBIX HpoueCCOB CeTH
Iletpu, monens Xoapa.

21. OrHoumenust u QpyHKuuA. OTHOIICHHE SKBUBAJIEHTHOCTH U paBGHeHHH
OTHOIIIEHUST YACTAYHOI'0 IIOPSIIKA. S

22. Mozeau ¥ CUCTEMBI YeJI0BEKO-MalllMHHBIX HHTeptbeHCOB



23. MamunHas rpaduxa. - _

24. Mopenu 0a3 [HaHHBIX. PensanpoHHbIe 6a351 ,H,&HHBIX (B,I[) SISBIKH
3aIPOCOB. i
25. CASE-cpencTBa U MX UCIIOIB30BAHAC npu npoeKTHpOBaHHH B,[L
26. Mogenu Hpe,[[CTaBHeHPIﬁ 3HAHWMN. OpraHmaLmﬂ 6a3 3HaHHH (EB) u
cuctems! yrpasierust b3 (CYE3). el '

27. OpraHm3auysi PeIAIHOHHBIX (HAa OCHOBE KOHnenuHH SQL) u
HEpEJAIMOHHBIX (Ha OCHOBE KOHLIETILINH NoSQL) B/B3. - :

28. TIpumepsi Hepersuuonubix CYBJL: rpa(bOBaﬂ'HepemuHOHHaﬂ CVB,Z[
Neo4j; 10KyMeHT-OpUeHTHPOBAHHAS CYBJ] MongoDb u ip. SR

29. Meronsl IpUOOPETEHNs 3HAHUH, UHITYKTHBHBIC MGTO,ELBI oﬁyquHH 1o
nprMepamM, MeTOIbl Ha OCHOBE JIEPEBHEB peLICHUN. : : :

30. MudOopMaIOHHO-TIOUCKOBBIE CHCTCMBL. Kﬂaccﬁtbﬁl_{aum'. : METOII,LI '
peanu3ayy U yCKOPEHHMS IOUCKA. ' e

31. 3amumra uHGOPMALMMA B KOMHBIOTEPAX, BBIYMCIMUTEIBHBIX CHCTEMAX 1
CRTIX, .

32.  QOcuoBHble KoHLenuu Semantic Web. it WEEY

33. IIpoGneMHO-OPHEHTHPOBAHHBIC HapaHHeJII:HBIe : crpyK_Ty-pH:
MATpUYHBIE BBIUMCJIMTEIBHBIC — CHCTEMBI (BC), cHCTOIHNYECKUE CTPYKTYDHI,
HeHpOCETH. | L LR G daes

34, BC, o0ecreunBaroliye BBIIOIHEHNUE BquHCJIeHHfi, yﬂpaBjIHeMBIx
IOTOKOM JIaHHBIX. 2 gt o

35. Kmaccuduxamuss BC 1o cmocoOy opraﬂmaunn HapaHHeHBHOPI
06pa60TKH Tumnbl napaiebHbIX BEYUCIUTEIBHBIX CHCTEM.

36. Konmemnmsa GRID. . ;

37. OrnepaiyoHHbIe - CpelcTBa JULL  yIPABJICHHS mapajIeNIbHONd |
pacnpeienennoit oopaborkoit (NET, MPI, CORBA, CUDA, OpenAccuﬂp)

38. VYmpapieHue napajiebHbIMU npoueccamu B BC. . AP

39. 3angaud YCJOBHOMW ONTHMHU3ALMM. BBITyKIbIE | cbyHKuHH 3a,uaqH
ONTUMU3AIAY C OTPAHUYEHUSIMH B (OpMe PaBeHCTB U HEPABCHCTB. |

40. Meronsl mrpadHBIX ¥ OaphepHBIX (QYHKIUH, KOMGHHHpOB&HHbII/I
MeTO/ LITPadOB, METO/IbI POSKIUY TPAIHEHTA. : e it

41. 3agauy BEKTOPHOM ONTHUMHU3ALNH. OcCHOBHEIE HOHHTHH u onpe;{eneﬂm
Ornpeaenenne [lapeTo-ONTUMAIBHBIX PEIICHHH MHOIOKPUTEPUAIBLHOM 3a/1a9H, -

42. Metoapl pelIeHus 3aad MHOFOKpHTepHaJIbHOH OHTHMpisauHH
CBEPTKH, TI0CIIEI0BATENBHbIX yCTYIIOK. : S b il .

43, 3amadya IPUHITHSL  PELICHHH. CneumbHKa HpHHHTHH pemeHHH B
ycnOBHﬂx OTIpe/IeNIeHHOCTH, PHCK2, HeoIpeeIeHHOCTH. Kﬂaccmbmcaum MBTO,IIOB
TEOpUY TIPUHSITHS PELIEHHH. : :

44, TloWck pelieHHs B IPOCTPAHCTBE COCTOSHHUA. Ba,uaqu aBpHCTquCKoro
rmorcka. Meroy yMmeHblueHus pasnuuuid. Ilouck pemieHus Ha nepeBe HI‘pr
MAKCHMHHBIH METOJI © METOJ 0~ OTCeYeHHS. ;

_ 45. OCHOBBI TEOPHH CTATHCTHYECKHMX PEIICHHH (((HI’pr C npnponon»)
MeTonsl TOHMCKA pElleHHsl [PH M3BECTHBIX M HEM3BECTHBIX  BCPOATHOCTAX
COCTOSTHUM TIPUPOJIBI. 5



46. _OCHOBbi_ TEOpUHU 0JKUTaeMON [IOJIe3HOCTH. PaIJ;HOHaJ'IBHOe u
MppaLOHAIBHOE [OoBeleHHWE JIMIa, IPUHMMAFOIIEro: pemeﬁnﬂ . QyHKIWs
OXKUIaeMOH TTOTE3HOCTH.

47. TlousTue wckyccTsenHoro unremnexra (MH), 3a;1aq1/1 I/H/I OCHOBHbIe
HaIpaBleHus U sTamns! paspurust M. : : :

48. Uurennexryansasle cuctempl (MC) KaK CHCTEMBI, OCHOBaHHHe Ha
snanusx. IlomsTie skcrepTtHon cucteMbl (JC) U CHCTEMBI nogmepmm HpHHHTYIH
pemennit (CIIIP).

: 49. SI3pIKM U CUCTEMBI IIpe[CTaBIeHus 3HAHUH! LISP PROLOG CLIPS u
Ap. :

50. Ilomck pelueHuss B YCJIOBHSAX HGOﬂpe,[[eJ'IeHHOCTH' TeopeTHKO—
BEOATHOCTHEIC METO/IbI (veron baiieca, MEeTOX Ha OCHOBE CYGBCKTHBHBIX
BEPOSITHOCTEH, 0aiieCOBCKUE CETH JOBEpHs).

51. Tlouck pelleHus B yCIOBHAX HEONPEAETIEHHOCTH: TCOPHA CBI/I,[[GTGHBCTB
Hemrcrepa-Illefidepa. :

52. MWcnonp30BaHUE HEYETKOU JIOTUKH an TIOUCKE pemeHHﬂ

53. ®opmupoBanue 3Haui B IC, MalIuHHOE oOy4eHue 1 qupMHpOBaHHe
mousTii. VHTeIeKTy aJlbHbIM aHAIN3 [AHHBIX.

54. DpomonuonHoe wmoaemuposaure (OM). IlonsaTue reHeTqucKoro :
anroputma (I"A), OCHOBHBIE 3TaIlbI.

55. Bpemenme B  HCKyCCTBeHHblE ~ HEHDOHHBIE  CETH ""(I/IHC)
MaremaTHaeckas Mojeb HelfpoHa, mepcentpoH. OaHOCTONHbIe i MHOTOCJIOMHEIE
CeTH.

56. WHcTpyMeHTalbHbIE Cpe/ICTBa KOHCTPYHPOBAHHUSA HC: 513511{1& nn,
CHCTEMBI-000I0YKH, UHCTPYMEHTAJILHBIE cpensl, BKJIFOYAS - CpG,ILCTBa
koHcTpynpoBaaust IC peanbHOr0 BpEMEHN (1C PB).

MPOMEXYTOYHASI ATTECTAI_II/U[ o IJ,I/ICHI’IHJII/IHE
[IpoMesKyTOUHas aTTeCTallks IPOBOJIUTCS B dbopme 3K3aMeHa
TpeGopanusi i KPHTEPHA OUCHHBAHNSI OTBETOB IK3aMeHa

B mpouecce dSK3amMeHa Ol[eHUBAETCS YPOBEHB Haquo HCCJ‘Ie,[[OBaTeJIBCKOH
KOMIIETEHTHOCTH  aCIMpaHTa, 4TO  INpOsABIACTCA B . KBEL]II/I(pHIJ,HpOBaHHOM
IPeCTABICHIY PE3yIbTaTOB 00y ICHH.

Hpﬁ OIIpelICJICHNN OICHKH YYUTBIBACTCA rpaMOTHOCTDb HpC,[[CTaBJ'[eHHbIX
OTBETOB, CTWUJIb H3JIOKCHUSA H oburee O@OPMHBHHS CHOCOGHOCTE OTBGTI/ITb Ha
[TOCTAaBIICHHBIN BOITPOC IO CYHIECTBY. i ' '

Kpurepuu BbICTaBJIEHUS OLIGHKH Ha SK3aMEHE:

Onenka «OTJIMYHO» BhICTABIACTCS aACIHPAHTY, KOTOpBIH ITOKa3al Ipu
OTBeTe Ha BOILPOCHI SK3aMEHAIMOHHOTO Omiera U Ha JIOTIOJHUTEIBHBIES BOTIPOCEH,
yTO BJIAZICET MATepUalioM H3yYEHHOW IUCLUIIMHBL cBOGOJIHO NPUMEHSET CBOU
3HAHMS 17151 OOBSICHEHW s PA3JIMYHBIX ABJICHUN 1 PEIICHNS 3a/ad.




Ouenka «XOPOIIIO» BBICTaBISAETCS ACIUPAHTY, B OCHOBHOM MpaBUIEHO
OTBETHBIIEMY Ha BOIPOCHI 3K3aMCHAIMOHHOIO fuera ¥ Ha  JONOJHUTEIbHbIE
BOIPOCH!, HO JOITYCTHBILEMY [PH 9TOM HEIPHHIATIMAIBHBIC omuoKuA.

~ Ounenka <<YI[OBHETBOPI/ITEJILHO» BEICTABIISAETCS aCHﬁ'paiHiTy',- K’Qi‘bpmf/i.B
OTBETaX Ha BOIPOCHI SK3aMEHALIOHHOTO GrneTa JOIMyCTHI CYIIeCTBEHHbIC 1. IaKe
TpyOBble OIIMOKHU, HO 3aTeM UCIIPABUIL KX CaM L gl
Onerka  «HEYJIOBJETBOPUTEJIbHO»  BhICTaBIACTCH - aCTIMpaHTy,
KOTOPBIH: ; bl A i

a) He OTBETHII Ha BOMPOCHI 5K3aMEHALHOHHOTO ounera °

6) mpu OTBeTe Ha JIOMOJHHUTEIBHEIC BOIPOCHI OGHApyXUI HE3HAHUE
GOBIIOTO paselia 9K3aMeHAMOHHON IIPOrPaMMBL. s Sty

Jlannbie KpuTepuu ykasanol WHCTPYKTHBHOM nucbmom HM-23 o1 14 Mast
2012 r. e A L s

VYYEBHO-METOIMYECKOE OBECIIEYEHUE IlI/ICI],I/HIJII(IHBI=-'f '
" OcHoBHas MHTEpATYpa: | e (i
| Base 3HAHMH wHHTenTexryamsHEIX cmcreM / T.A. ‘Tappuiosa,  B.O.
Xoporesckuii. — CI16.: [Tutep, 2001. e e
2. Barua B.H., Tonosuna E.IO., 3aropsHckas AA., Domuna M.B.
JlocToBepHBI ¥ IIPaBIONONOOHBIA BHIBOJ B HHTE/LICKTYaJBHBIX cUCTEMAX, 2-€
m3nanue // Tlox penaknued B.H. Baruna, JI.A. TTocnienoBa. — M.: OU3MATJINT,
2008. :
3. Barwu B.H. 3nanug u yOexaeHus B HHTEIIEKTyalbHOM aHATA3C JTAHHBIX.
— M.: ®PUSMATIIUT, 2019. : e :
4. BamusikoB  A.A., Epemees AIL  OcHOBBI  KOHCTPyHPOBaHHA

MHTEIUIEKTYaIbHBIX ~ CHCTEM  IIOJNEPKKM  TIPUHATHA peleHuii B aTOMHOH
suepretuke: yueonuk. — M.: UHOPA-M, 2018. :

5. Bammaxos AW., Baumvakos M.A. VIHTemneKTyalbHbIE i:IH(JIOOpM.aI_II/I-C;HHBIe
rexaonorun: Vue6. ITocobue. —M.: M3a-80 MI'TY num. H.O. Baymana, 2005. _

6. Boesomun B.B., Boesomun B.Bx. . IlapamnensHeie CUCTEMBI - U - '
napaiiesbHble Beraucienus. Msa. bXB, Cankr-TlerepGypr, 2011. ' ' :

7. et K. Beeenue B cucteMsl 6a3 JanHbIX. — M.: Buibsamc, 2005, .

8. Jhxapparano ., Paiinu I'. DOxcriepTHbIE CHCTEMBI: IIPHHIIAIIEL Pa3paboTKH
1 nporpamvuposanue: Ilep. ¢ anrit. — M. 000 «W.J1. Buibsmey, 2007. |

9. Epemees A.IL, Kypunenxo ML.E. IIpuMeHeHne TeMIIOPajbHBIX MOJeJe! B
MHTEJUIeKTyalbHBIX crcTeMax / MHTeIUIeKTy albHble CUCTEMBL. Ko, MmoHOTpadusi.
Brimyck Tpernit. / [lox. Pen. B.M. Kypeianka. — M.; ®ummataut. 2009. — C. 124-
L3 e

10. 3bikoB A.A. OCHOBBI TEOPUH rpadoB. — M.: Bysosckas kuura, 2004.



11. Mckyccrennpiii uaTeMIeKT: B 3 KH. CrpaBOYHHUK / Tlog. pezx 2B,
ITomosa, JI.A. Ilocnenosa, B.H. 3axaposa, B.®. XDpOLHCBCKOI‘O = M Pa,uHo 151
¢Bs13b. — 1990.

12. Kaugpammna E.JO., Jlursurnesa JLB., HocneJIOB ,ILA Hpe,H,CTaBHeHHe
3HAHWUI O BPEMEHH M I[POCTPAHCTBE B MHTEIIEKTYaJIbHBIX cUCTEMAX. i Ho,r:{ pen.
JLA. Tlocmenosa. - M.: Hayka. I'n. pen. ¢pus.-Mat. uT., 1989.

13. Kapmos IO.I'. MODEL CHECKING. Bepuouxarus HapaﬂHeHbHBIX u
pacipe/ieIeHHbIX porpamMMEsbIx cucteM. — CI16.: BXB- ITetepOypr, 2010..

14. Kuyr . MckyccTBO HpOFp&MMHpOBaHKH T. 1-3. M CHG KHeB H,[[
"Bunssmc", 2000. :

15. Kympssues B.B., Amnpees A.E., I'acaHos 93 Teopm TCCTOBOFO
pacriozHaBanus. — M.: @usmariut, 2007.

16. Kysuenos O.I1. JluckpeTHas MaTreMaThka I HH}KeHepOB = CH6 I/I3;L—
Bo «Jlanby, 2004. :

17. Kyk L., be#iz I'. KomneroTepHas MaTeMaTHKa. —M HayI{a 2000 _

18. Jlapuues O.W. Teopust ¥ METOMIBI IPUHSTHS PEIICHUH, A TAKKE XpOHHKa
COBLITHIH B BommeOHbX crpaHax: Yuebnuk. V3. BTOPOE,. nepepaG u )Ion e M
Jloroc, 2002. s s b gl L

19. Jlormyeckuid MOOXOM K PICKyCCTBeHHOMy HHTeﬂneKTy OT Mo,uanmof«i
JTOTHKY K Joruke 6a3 naHabix: [lep. ¢ dpani. / Tens A. FpH60M0H 1L IOneH I.u
np. —M.: Mup, 1998. F Gk L

20. Jlomatun B.H. IIpaBoBbie OCHOBBI HH@OpM&HHOHHOH 6e3onaCH00TH Kype
nexiui. - M.: Uzn-so MUDH, 2000. !

~ 21. Jlrorep Jx.®. WMcKycCTBEHHBIM HHTEIIEKT. C‘I‘paTeI‘HI/I " MGTO,H;BI
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