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1 He.]'ll/l H 3aJa4Y1 OCBOCHUA JUCHHUITIJIMHbI

eanb (€M) OCBOCHMS JUCIIATUIMHBI:
chopMUPOBaTh Y O0YYAIONINXCS LEIOCTHOE MOHMMAHKME MPHUHIIMIIOB, apXUTEKTYPHBIX PEUICHUH H
COBPEMEHHBIX TEXHOJOTUH MCKYCCTBEHHOTO HMHTEIJIEKTAa, a TakKe BbIPaOOTaTh KOMIIETCHIIMM IO HX
rPaMOTHOMY, O€30MacCHOMY H J3TUYHOMY TPUMEHEHUI0 B MPOo(ecCHOHANLHON H HCCIEI0BATEIbCKON

JIEATEIILHOCTH.
3agaun:

- CucremMaTu3upoBaTh TEOPETUUECKUE U UCTOpUUYECKUE OCHOBBI M.
— OcBOUTH METO/IBI ITPEICTABICHMS 3HAHUM U apXUTEKTYPY SKCIIEPTHBIX CUCTEM.
- W3y4nTh NpuHIMIIBI HEHPOCETEBBIX TEXHOJIOIUN U OOJIBIINX A3BIKOBBIX MOJIENIEH.

[Ipoananu3upoBaTh NPUKIATHBIC PEATU3aAlUN MAIIIMHHOTO O0yUYeHUSI.
N3yunTh 3THYECKHE U HOPMATUBHO-CTPATErMYecKue acnekTsl pazsurus M.

2 MecTo AUCHUILUINHBI B CTPYKTYpe 00pa3oBaTe/IbHON MPOrpaMMbl

JucnunimHa otHOcUTes K 6a30Boit yactu 6moka [l «ucuuriamasl (MOIyIIn )»

[IpepexBuzutsl auctuiuiuasl: b1./1.6.12 Uugopmamuka, b1.J1.b.13 Hngopmayuonnvie mexnonozuu

U npocpamMmuposaHue,

anajiumudecKas ceomempust

b1.J{.b.14 Mamemamuueckuii auanus,

b1.J1.b.15 Jlunetinaa anecebpa u

[TocTpexBu3uThl nucuuriubbl: b51./1.B.9 Teopus newemkux MHOMICECME U Helpocemesble Mooeu

3 TpeGoBanus k pe3yjabTraTaMm 00y4eHUs M0 TUCHUILINHE

[Tpornecc n3yyeHHs JUCUUIUIMHBI HATIPABJICH Ha (JOpMUPOBAHHE CIEAYIONINX PE3yIbTaTOB O0yUCHHUS

Ko n HaumMeHnoBanue

Ko 1 nHaumeHnoBanue

[Inanupyembie pe3ynbTaThl 00YUSHHS 10

(bopMUpyeMbIX MH/IMKaTOpa TOCTUKEHUS JTUCLUIUIMHE, XapaKTePU3YIOIIHNE HTaIlb
KOMIIETEHITHH KOMIICTEHIIHH dbopMHpOBaHUs KOMITETEHIHN
OIIK-3 Cnocoben OIIK-3-B-1 Ucnonezyer 3HaTh:
MOHUMATh MPUHIUTIBI | COBPEMEHHEIE 9TaIbl Pa3BUTHSI TEXHOJIOTUH, KITFOYEBHIE MTOIX OB
paboThI COBpEMEHHBIX | HH(OPMAIIMOHHBIE (cuMBoONIMYECKUH, HEHPOCETEBOM, BOIIIOIEHHBIH

MH(pOPMaAITMOHHBIX
TEXHOJIOTHI U
WCIIOIB30BATh UX JJIS
penieHus 3anaqy
npo¢ecCuOHAIBHON
NEeSATETbHOCTH

TEXHOJIOTHUU I PCIICHUA
3aga4 aHaJln3a 1
MOACIIMPOBAHUS TPOUECCCOB U
CUCTEM

NN), noHsATUS MAIIMHHOTO U METa00yUEHUS.
YMeTb:

MPUMEHSITH PUHIHIBI Kojiekca STuku B cepe
WU, TpeGoBaHus K 6€30MaCHOCTH, MPO3PAYHOCTH U
MIO/IHAJ30PHOCTH CHUCTEM, a TAaKXKe IIeJd, 3a7auu U
MeXaHU3MBI peanu3anuu HanmonansHoW cTpaTeruu
paszButusi U B PO o 2030 rona mist obecnieyeHust
TEXHOJIOTUYECKOT0 CyBepEeHHUTETA.

Baajgers:

MaTeMaTHYeCKOM MOJIENbIO HCKYCCTBEHHOT'O
HeHpoHa, QYHKIIMK aKTHBAIMH, JITOPUTMAMHU
o0yueHus1, apxuTekTypoit Transformer,
ocobeHnHocTsIMU paboTel LLM, MeTogamu TOHKO#
Hactpotiku (fine-tuning) u ocHoBaMu mPOMIIT-
WHXUHUPUHTA.

OIIK-4 CnocobeHn

OIIK-4-B-1 Ilpumenser

3HATD:

paspabarTbIBaTh MIpOrpaMMHBbIE CpPe/ICTBA U pasIuuus MeXay Y3KOCTIeIMaaIu3uPOBAHHBIMU
JIITOPUTMBI U UKT nyg npoekTupoBaHusl, CHUCTEMAMH U TUIIOTETUYECKUM YHUBEPCAIbHBIM
KOMIIBIOTEPHBIE pa3paboTKu, TECTUPOBAHHUS unTesekToM (AGI).




Kona u HaumMeHoBaHue Kong u HaumeHoBaHue

[Tnanupyemble pe3yabTaTbl 00y4eHUs 110

(dhopMupyeMBbIxX WHJIUKATOPa JOCTUKEHUS JUCLHHUIINHE, XapaKTEPU3YIOIINE 3TAIIbI
KOMIIETCHIUI KOMIETECHIIUU dbopMHpOBaHUS KOMIIETCHIIMN
IIPOrpamMMBl, KOMITBIOTEPHBIX IPOTpaMM U | YMeTh:
IIPUTO/IHBIE JUISL yIpaBiieHUs 0a3aMU JaHHBIX  |MCIOJIb30BaTh MPOIYKIIMOHHBIE ITPABHJIA,
MPAKTUYECKOTO OIIK-4-B-2 Pa3zpabaTsiBaeT CEMaHTHUYECKHE CeTH, (PperMbI, MEXaHU3MBbI
[IPUMEHEHHUS QITOPUTMBI U CO3J]aeT HA UX  |JIOTMYECKOTO BBIBOJIA (IIPSIMOI, OOpaTHBIIA,

OCHOBE COOCTBEHHbBIE

MPOrpaMMHBIE CPECTBA IS
pELICHUS MPHUKIAIHBIX 33139
00paboTku JaHHBIX HAa DBM

CMEILIaHHBI), a TAK)KEe ATAIbl )KU3HEHHOTO [IUKJIa
pa3pabOTKU U U3BJICUCHUS 3HAHUN IS PELICHUS
HedopMaIn3yeMbIX 3a/1a4.

Baajgern:

KJIFOYEBBIMH HAMPABICHUSAMH POMBIIUIEHHOIO U
KoMMepueckoro npuMmenenuss MU (kommnbroTepHoe
1 MamuHHOe 3peHue, NLP, pacriosHaBanue/cunTe3
peuu, AMAIOrOBbIE CUCTEMBI, T€HEPALIUSI KOHTEHTA)
U UX TEXHUYECKYIO CICLU(PUKY.

4 CTpyKTYypa U collepKaHue TUCUUILINHBI

4.1 CTpykTypa AUCHUILJIMHBI

OO611ast TpyA0EMKOCTh JAUCHHUIIIIMHBI COCTaBISAET 3 3aueTHbIe enuHuLlbl (108 akageMuyeckux 4yacos).

TpynoemkocTs,
Bun pabotbt aKaJICMUYECKHX YaCOB

4 cemecTp BCETO
O01masi Tpy10éMKOCTh 108 108
KonTakTHas padora: 34,25 34,25
Jlextum (JI) 18 18
[Tpaktuueckue 3ansatus (I113) 16 16
[TpomesxyTouHas arrectanus (3a4eT, YK3aMeH) 0,25 0,25
CamocrosiTesibHas padora: 73,75 73,75
- 8bINOJIHEHUE UHOUBUOYATIbHO20 MBOpYecK020 3a0anus (UT3);
- CAMON0020mosKa (Mpopabomka u nO8MopeHue 1eKYUOHHO20 MAMepuala u
mMamepuana y4eOHuKo8 u y4eonvix nocoout;
- usyuenue pazoenos kypca « Cucmemvl UCKYCCMBEHHO20 UHMELIEKMA) 8
cucmeme 21eKMPOHHO20 00YUeHUs;
- H0O20MOBKA K UMO20BOMY MECMUPOBAHUIO 8 CUCTIEeME INeKMPOHHO20
00yueHus;

- H0020MOBKA K NPAKMUYECKUM 3AHAMUSIM,

- N0020MOBKA K PYOEeHCHOMY KOHMPOTIO.)
Bua ntorosoro KoHTposs (3a4eT, IK3aMeH, AH(¢epeHNPOBAHHBIN 3a4eT
3a4er)

Paznensl nucuumivHel, n3ydaembie B 4 cemecTpe

KomnuecTBo yacoB
Ne HaunmeHnoBanue pa3zienoB ayamtopHa BHEay/l.
paszznena BCETO abota

71 m3 | P pabota

1 Texnonornu MM B cOBpeMEHHOM MHUpE 18 2 2 - 14

2 DKCIepTHBIE CHCTEMBI M MOJICIH ITOMCKA PEIICHUI 28 6 6 - 16

B OC
3 HeiliponHnsble cetu 24 4 4 - 16




KoanuectBo yacos
Ne HaunmenoBanue pasnenon ayamropHa BHEay/I.
paznena BCETO abota 6

n |3 [ gp | PO

4 [TonynsipHble peanu3anuy TEXHOJIOTUU 22 4 2 - 16

MAaIIMHHOTO O0Y4EHHUSL.

S Kogekc 3tuku u HanmonaneHas crparerust U1 16 2 2 12

Wroro: 108 18 | 16 | - 74

Bcero: 108 18 | 16 | - 74

4.2 ConepxxaHue pa3/iesioB IUCHUNIHHBI

1 Texunosorun UM B coBpeMeHHOM MUpe

OcHoBHble 3Tansl pazsutus UU.

JlaGupuHTHasI TUIIOTE3a: MBIIUIEHHE KAaK IOUCK IYTH B IPOCTPAHCTBE COCTOSHUI. MaimHHOe
oOydeHue: aBTOMATHYECKOE NPHOOpeTeHUEe 3HaHWi (C yuuTenaeMm, 0e3 Y4YUTels, C MOAKPEIICHHEM).
MertaoOyueHnue: «o0ydyeHue o0yuyeHHIo», afanTanys K HOBbIM 337ayaM 10 MajibIM JaHHbIM. Bomnoménnsle
cucrembl (Embodied Al): UM ¢ ¢usmaeckum/BUpTyaIbHBIM TEIOM, O0YYAIOIIUIICS Yepe3 B3aMMOACHCTBHE
co cpenoil. CnaOwlii u cuibHbll WM: paznuume Mexay y3KOCHEUATU3UPOBAHHBIMU CHCTEMaMHU MU
TUIOTETUYECKUM YHUBEpPCaIbHBIM HHTEIIEKTOM (AGI).

HcTopus u TeKyniasi CUTyarus.

Ortanbl:  OT dkcnepTHbIx cucteM (1950-e) — MammHHOe OOy4YeHHME —  COBPEMEHHBIC
MyJbpTUMoOanbHble Monenu. Jlupepsl poeinka: CHIA u Kwuraii; pons Poccun n HanuonanwsHas crparerus
pazButus MU no 2030 1.

Onpenenenue u TexHosnoruu M.

NN kak KOMIUIEKC TEXHOJIOTMH, UMHMTHUPYIOIIMX KOTHUTHBHbIE (QYHKIMM uenoBeka. KitoueBble
CBOWCTBA: MIOHMMAaHUE sI3bIKa, 00yUEeHUE, MBIIUICHUE, eiCTBHE.

Hanpasnenus uccinenoBaHuii.

[Io 3amayam: MaIIMHHBIA IIE€PEBOJ, KOMIIBIOTEPHOE 3pEHHE, pedeBble cuctembl M 1p.. Ilo
MHCTPYMEHTAM: HEHPOCETH, IBOJIIOLIMOHHBIEC BBIYMCIIEHUS, SKCIIEPTHBIE cUCTEMBIL. 110 MOAENsIM MBILUICHUS:
MOUCK PELICHUH, Ipe/ICTaBIeHUE 3HAHNH, MAallIMHHOE 00yUYeHHUE.

TeopeTnyeckre OCHOBBI.

JlBa moaxona: «MHTEJUIEKTyaJbHBI areHT» (OKCIEePTHbIE CHUCTEMBI) M «HEHpPOHHBIE CETHY.
CpaBHeHHE JOCTOMHCTB U HEIOCTATKOB KaXJIoro mnoaxona. llepcrekTuBsl cHUHTE3a METONOB IS
IIPAKTUYECKOrO IPUMEHEHHS.

2 DKCcHepTHBIE CHCTEMbI H MO/IeJIM MOMCKA peleHuii B 9C

Crpykrypa n HazHaueHue OC.

Omnpenenenue: mporpaMMHasi cUCTeMa, UMHUTHpPYIOIAs JAEUCTBHS SKCIEpTa B Y3KOM IMpenaMeTHOM
obnactu. Mcropuueckuil KOHTEKCT: IMEpeXoJ]] OT YHUBEPCAIbHBIX IPOrpaMM K CHEIHAIU3UPOBAHHBIM
CUCTeMaM Ha OCHOBe 3HaHu# (koHer 1970-x).

Apxurektypa tunoBoit OC: baza 3nanmii (b3n) + Mexanusm jorumdeckoro BwiBoga (MJIB) +
Pabouas mamsars (PII) = CO3. JluarBuctudeckuil npoueccop (uHtepdeiic). KomnoneHtT npuobpeTeHus
3Hanuil (KI131). KomnonenT o6bscHennit (KOO) — kmoueBoe otinune IC OT APYyrux CUCTEM.

[IpeumymiectBa: pemieHne HedOpMaIU3yeMbIX 3a/ad, JUAJIOrOBBI pPEeXUM, THPAKUPOBAHHE
SKCIIEPTU3BI.

Knaccudukanus u sramnsl pa3paboTKU.

Knaccudpukanus mo 3agayaMm: HHTEpIpeTanys, MPOrHO3, JUArHOCTUKA, IMPOEKTHPOBAHUE,
I1aHupoBaHue, ooydyenue. [lo Ty 3HaHMIL: MOBEPXHOCTHBIE (IIpaBUiIa) U TIyOUHHBIE (MOJIEH, TPUIHMHHO-
ciencTBeHHbIE CBs3u). [1o BpemeHH: cTarhyeckue W AMHaMU4Yeckue (peanbHoe Bpems). Ilo mHTErparmu:
aBTOHOMHBIE U THOPH/IHbIE

Oransl pazpaborku: MneHtudukanus (3amadd, LeIH, YYaCTHHUKH, pecypcbl). KoHuenrtyamuzarmus
(x1roueBble TOHSATHS, OTHOUIEHMsI, cTpareruu). dopmanuzanus (BbiOOp (opmanuzma, MOAETUPOBAHUE).
Beimonnenue (mpoTroTHNMpOBaHWE, HTepaTHBHOE pa3Butue). TectupoBanue (Bepuduxauus b3 wu



MEXaHHU3MOB BbIBOJIa). OmbITHAs SKCIUTyaTanusi (OIEHKA IMOJE3HOCTH M yno0cTBa).MeToasl HU3BICUYCHHS
3HaHUi: HaO0IeHNe, 00CYKICHHUE, aHATIH3 «BCIIYX», IPOBEpKa MPOTOTHUIIA.

[IpencraBienue 3HaHUM.

CpolictBa 3HaHui (6 KiIO4YeBBIX): BHyTpeHHss uHTepnperauus (MeTagaHHble). BHyTpeHH:s
CTpyKTypa cBsizell. BuemHsas (curyatuBHasi) CTpyKTypa cBsizeidl. BO03MOXHOCTh HIKaTHpOBaHUS.
Cemantuyeckas MeTpuka (OJM30CTh MOHATHH). AKTUBHOCTH (COCOOHOCTH MOPOXKIATh HOBBIC 3HAHMUSA).
[TpoGneMbl ceMaHTHKH: OMOHUMHS (0AHA (hOpMa — MHOT'O CMBICIIOB) U CHHOHUMUS (MHOTO (pOopM — O7uH
CMBICIT)

Knaccudukanus 3HAHUM: (baKThl/?BpUCTUKY; JeKJIapaTUBHBIE/TIPOLIETyPHBIE;
MHTCHCHUOHAIbHbIE/9KCTEHCHOHAIIbHBIE; MIpeIMETHbIE/TIparMaTHYEeCKHeE. Monenn IIPEJICTaBICHHUS:
JIOTUYECKHE, MPOTYKIIMOHHbIE, CEMAaHTUYECKHE CEeTH, PperMbl, THOPUIAHbIC.

[IpoaykunoHHas MOAENb NIPEACTABICHUN 3HAHUI

[Tpuntun paboTh: 3HAHWS TpeaAcTaBisitoTcs B Buae npaBuwn Buga «ECJIA <ycmoBme>, TO
<nerictBue>». CTpyKTypa NpOAYKIMU: aHTEUEAEHT (YCIOBHE) — KOHCEKBEHT (IEeHCTBUE) — MOCTYCIOBHE.
Tunsl sipep npaBuil: JETEPMUHUPOBAHHBIE (OJHO3HAYHBIE) U HENECTEPMUHUPOBAHHBIC (BEPOSTHOCTHEIE,
HEUETKHUE)

Crparernn norudeckoro BeiBoga: Ilpsmoit BeiBox (forward chaining) — ot maHHBIX K II€IH.
Ooparnsiii BeiBog (backward chaining) — ot rumnore3sl k ¢aktam. CMenianHblid BeiBOA. [IpakTHueckast
peanu3anus: UCIOJIb30BaHUE CTEKA Iesiel, anropuTM Rete 1 onTuMH3ay ConocTaBIeHUs.

CeMaHTHYECKHUE CETH.

[Tpunuumn: npeacTapieHUEe 3HAHUN B BUJE OPUEHTHpPOBAHHOTO rpada (y31bl = MOHATUSA/OOBEKTHI,
IOyrd = OTHOLUEHUS ). TUIbl OTHOIIEHUI: IMHIBUCTUYECKUE, JTOTMUYECKHE, TEOPETUKO-MHOXKecTBEHHbIE (ISA,
HAS-PART, AKO), kBaHTu(UIIUPOBAHHBIE.

Mexanusmbl BeiBoja: HacnenoBanue cBONCTB 1o wuepapxuu. COIMOCTaBICHUE 10 COBIAJCHUIO
(pattern matching).

OcoOeHHOCTH: TMOAJEP)KKA TPAH3UTUBHOCTH, SKOHOMHUS MaMsITH 3a CYE€T Hacjlel0oBaHus,
JUHAMHYECKHUE CETH JIJISl CLICHAPHUEB.

®peliMoBasi MOAEINb.

[Tpunuun:  ¢peliM —  CTPYKTYpUPOBAaHHBIM  MIA0JIOH  JUIsl  OMNHUCAaHUS  CTEPEOTUITHBIX
curyauuii/o0bexToB. CTpykTypa: mMsa ¢peiiMa + cIoTel (MM, 3HAY€HHWE, TUI) + MPHCOSINHEHHBIC
npouenypsl. Tumbl cioroB u mnpouenyp: Hemonsr: IF-ADDED, IF-REMOVED, IF-NEEDED, IF-
REPLACED. IIponenypbl-cityru AJisi BRIMUCICHUS 3HAYCHUH.

Mexanusm BbiBoja: HacienoBanue no AKO-cBs3siM, corjiacoBaHue, JAeTanu3alus, OOHOBIIEHHUE
¢bpeiimoB.

[Tpumenenue: sxcnepTHbie cuctembl, NLP, po6oToTexHuka

3 Heiiponnsble ceTn

HckyccTBeHHBIN HEMPOH: MOHATHE U IPUHIUI PaOOTHI.

buonorudeckuit mpoToTUI: HEHPOH MO3Ta COCTOMT U3 Teja, IEHAPUTOB (BXO/bI) U aKCOHA (BBIXO);
Iepeaadya CUTHaJla 4Yepe3 CHHAICHl C IOMOLIBI0 HEHWPOTPAHCMUTTEPOB. MareMaTruyeckas MOJEb
Maxkkanoka—IIuTrca: HCKyCCTBEHHBI HEHPOH KaK BBIYMCIUTENIBHBIA DJIEMEHT C TPEMS KOMIIOHEHTaMHU:
Cunancel ¢ Becamu (W;) — ycuieHue/ocnabiaeHne BXOMHBIX cHrHamoB. CyMMaTop — BBIYHCIICHHE
B3BEIIEHHON CyMMBI: S = X(Xi'W;) + Wo. DYHKIMS aKTUBAIIMKH — HEMUHEHHoe npeodpazoBanue: Y = f(S).
OrpaHuydeHus: OAMHOYHBIA HEMPOH MOXKET MOAEIUPOBATh TOJIKO MpocTeiiimue jgorudeckue onepauuu (U,
WJIN, HE)

Heiiponnas cets (Neural Network).

Omnpeznenenue: MaTeMaTHYeCcKasi MOJIeNb, IOCTPOEHHAs 110 MPUHIIMITY OpraHU3aluu OMOJIOTHYECKUX
HEWPOHHBIX CETEH; COCTOMT W3 CBA3aHHBIX IPOIECCOPOB-HEHPOHOB. KiroueBoe mNpeuMylIecTBo:
BO3MOKHOCTh 00y4€HUs (HACTPOUKH BECOB), @ HE MPOTPAMMHUPOBAHMS B TPAIUIIMOHHOM CMBICIIE.

Knaccudukammust MHC. 1o Tomosoruu: moJiHOCBA3HBIE, MHOTOCIONHBIE (cioucThie). [Io oOydeHuto:
c yuurtenem, 0e3 yuurens. [lo Tuny cBs3eil: mpsMoro pacupocTpaHeHusi, pekyppeHTHsie. [lo Tuny curnana:
OMHapHBIC, AaHATIOTOBBIE.

OHOCTOWHBIN MepcenTpoH: MpocTeimas Mojenb ¢ KECTKOM MoporoBoit (yHKIMEH; orpaHUYEH B
BO3MOXXHOCTSIX. MHOrocnoiusiit nepcentpoH (MLP): Hanuuue cKpbITHIX CIIOEB MO3BOJISET pelIaTh CI0KHbIE
HEJIMHEeHHbIe 3a7auu. AJropuT™M oOyueHHs (JeibTa-IpaBUiIO): UTEpaTHBHAs KOPPEKTHPOBKA BECOB Ha
OCHOBE OLIMOKHU MEXKY KEJIaeMbIM U (DAKTHUECKUM BBIXOOM.



OYHKINY aKTUBAIIH.

[ToporoBass dynkius. Jluneiinas ¢ynkuus. ReLU (Rectified Linear Unit). Curmouna.
IM'unepOonuaeckuit TaHTEHC.

Boei6op ¢yHkimu: 3aBucuT oT 3amaur; ReLU — ams CKpBITBIX CIOEB, CUTMOUWIA/TAHTEHC — ISt
KJaccuuKaluy, JIMHEeHHas — JJIs perpeccuu Ha BBIXO/IE.

LLM: GomnpIre S3bIKOBBIE MOJICIIH.

Omnpenenenue: nepenosbie cuctembl MM Ha 6aze rimyOokoro oOydeHus, COCOOHBIE MOHUMATh,
o0pabaTeiBaTh M TEHEPUPOBATH YEIIOBEKOMOJOOHBIM TEKCT; 00y4al0TCS HA TUTAHTCKUX MAacCHUBax IaHHBIX,
cojiep)KaT MUJUTHAP/AbI TapaMeTpoB. TexHUuUeckas OCHOBa — apxurektypa Transformer: Mexanuszm
camoBHUMaHus (Self-attention): B3BemmMBaHue BaXKHOCTH BCEX CJIOB B KOHTEKCTE MPHU 00pabOTKE KaXKI0Tro
tTokeHa. [lapamrenbHas obpaborka mociemoBarenbHocTeil (B orauune or RNN). ApxuTekTypa sHKOAEp-
JeKo/Iep JUIs aHaIM3a U reHeparnuu. [103uInoHHOe KOMpOBaHue s yuéTa mopsiika 3ieMeHToB. Macirad
u oOydenue: «bonmpmMMK» Ha3bIBAIOT H3-32 MWUIMAPIOB/TPUIIMOHOB MmapameTpoB. /[IBa srana:
npenoOydeHne Ha OOIMMX TeKcTaXx — TOHKas Hactpoika (fine-tuning) mom KOHKpeTHBIE 3alavu.
MynsTUMOIaNBHOCTE: coBpeMeHHble LLM paGoTaroT He TOJIBKO C TEKCTOM, HO U ¢ U300paKEeHUsIMH, ayIuo,
BUJIEO

3amaun NLP: noHumanue cMmbiciia, aHallU3 CTPYKTYp, T'€Hepalus OTBETOB. ba3oBbie TEXHOJIOTHU:
Tokenmzanuss — pa30WEHHE TEKCTa HAa MHUHHMAIbHBIC €IUHUIBI. CHHTAKCHYECKUH M CEMaHTHUYCCKHA
ananu3. NER (pacro3naBaHie MMEHOBaHHBIX CyIIHOCTeH). PacosHaBanue namepenuii (intent recognition).
AHanM3 TOHATBLHOCTH, MAIIMHHBIN TiepeBoia. [omocoBeie cuctembl: ASR (pacmo3naBanue peuu) + TTS
(cunre3 peun) + auanorosbiii Al. [ToHMMaHNe KOHTEKCTa: 3alIOMUHAHUE UCTOPUU JMAJIOTa, afanTaius Mo
MIOJIb30BATEII.

B03MOXHOCTH U OrpaHHuYeHUs TeHepallui TeKCTOB. TUIbI TeHepHPYyEeMOro KOHTEHTA: aKaJeMHUYeCKHe
paboThI, XYIOXKECTBEHHBIC TEKCTHI, peKjama, JeJoBas JIOKYMEHTAlWs, KOHTEHT JJII COIICETCH.
HactpaunBaemble mapameTpbl: 00bEM, CTHIIb, IIeNieBas ayJUTOpHUS, KOHTEKCT HCIOJb30BaHUsA. Pexum
paccyXJICHHS: ACMOHCTPALUS JIOTHYECKON IIENOYKH, aHAIN3 JTaHHBIX, 000CHOBAHUE BBHIBOJIOB — ITOBHIIIACT
MIPO3PaYHOCTh U 00y4aemMocTh. OTpaHUYEHHUS: OTCYTCTBHUE JIOCTYIA K MHTEPHETY B PEAIbHOM BPEMEHHU, PUCK
«TAJLTIONWHAIINY, OTCYTCTBUE CO3HAHUS U ITHYECKOW OTBETCTBEHHOCTH.

['eneparnust n300pakeHUd U MPOMNT-UHKUHUPUHT. [IpUHIMN: co31aHKe BU3yalbHOTO KOHTEHTA IO
TEKCTOBOMY omnucanuto (mpomnrty). Ctpykrypa >QQEeKTHBHOTO MpOMITAa: <OCHOBHOE> + <meramn™> +
<ctwib>. Pexomenaanuu: 4y€rkas (OpMyJIHPOBKA POJIH, LIEJIH, MOMIATOBBIX HHCTPYKIINI, JopMaTa BHIBOAA U
orpannueHuil. [IpakTrka: HTEpaTUBHOE YITYUIIIEHHE 3alIPOCOB, KPUTUYCCKAs OLICHKA PE3yJIbTATOB.

4 llonyasipHbIe peaJin3alMy TEXHOJOTHH MAILIUHHOIO 00y4YeHUs

KntoueBble HampaBieHMs TNPUMEHEHHMs MalIMHHOTO o0ydeHus. KommbloTepHoe 3peHHe.
buomerpuueckas unentupukanus. Od6padorka ecrectBeHHoro si3pika (NLP). Pacno3naBanue peun. Cunres
peuu (TTS). MammnHoe 3penue (mpoMbIlUIeHHOe). MamuHHbIN niepeBoA. ['eHeparus TekcToB. J{uanoroBbie
cucTeMbl (4aT-00Tbl). AHAJIN3 TOHAJIBLHOCTH.

5 Koaexc 3tuxku u HanmonaiabsHnas crparerus U

IIpyHUUIIBI OTUKM W IIpaBUja IOBEACHUA. [ T1aBHBIA NPUOPUTET — 3allMTa IIpaB U HHTEPECOB
yenoBeka. Oco3HaHUE OTBETCTBEHHOCTH MPH CO3JaHMM U ucnonb3oBaHuu MU, OTBeTcTBEHHOCTH 3a
nocnenctsus npumeHenus MU Hecér uenoBek. [Ipumenenne MU mo HazHaueHUI0 U BO OJaro JHOMsM.
[Ipo3paunocTs U npaBauBOCTH B MH(pOpMHUpoBaHuu. [IpaBoBas ocHoBa: Koncturynus P®, HaunoHanbHbIe
CTpaTeruH, MEXAyHapoJaHble JOroBopbl. JlOOpOBOJBHBIN XapakTep MNPHUCOEAMHEHUs; Ha3HaueHHUe
YIOJIHOMOYEHHBIX IO 3THKE B opraHm3anusax. Coszmanne Kommccun no peanusannn Konekca u BeneHue
peecTpa y4aCTHUKOB.

emn, 3amaun u wmepsl pazButus WU B PD® nmna obecriedeHus: HAIMOHAIBHBIX WHTEPECOB U
TEXHOJIOTHYeCKOoro cyBepeHurera. IIpaBoBas ocHoBa: Koncturymus PO, @3 «O6 undopmanum», «O
IIEPCOHANIBHBIX JAaHHBIX», YyKa3bl lIpesmnenta o crparermsix passutus. KiroueBsle mnonsatusa: U,
texHosnorun MU, Oonblive reHepaTUBHbIE M (pyHIaMEHTaJIbHBIE MOJENH, JOBEPEHHBIE TEXHOJOTHH,
rapamMeTpsl MOJIEININ, OTKa30yCTOMYNBOCTb.

NN — npaliBep 5KOHOMUYECKOIO POCTa, UHHOBALUN U IOBBILICHUS Ka4eCTBA XKU3HU. BBI3OBBI 1JId
P®: HexBaTKka BBIYUCIUTENBHBIX MOIIHOCTEH, Je(QUUUT KaapoB, HOPMAaTUBHbIE Oapbepbl, PHUCKU
MH(POPMAIIMOHHOM 0€30MacHOCTH, OTPAHUYEHUS JOCTYNA K TEXHOJIOTHUSIM.



OCHOBHBIE TIPUHITUIIBI Pa3BUTHUS M MCIMOJB30BaHUsA TexHonoruit MUW. 3ammra mpaB u cBoOOn
yesoBeKka. be30macHoCTh: HEONMYCTUMOCTh YMBIILIEHHOTO Bpela, MUHUMU3ALMS pUckoB. [Ipo3payHoCTb:
OOBSCHHUMOCTh ~ QJITOPUTMOB, HEAUCKPUMHUHAIMOHHBIN TOCTYNl K WHGOpMauU. TeXHOIOTHYECKUI
CYBEPEHHUTET: MPUOPUTET OTEUECTBEHHBIX PEUICHUH U MPOTrpaMMHO-aNapaTHbIX KOMILIEKCOB. LlenocTHoCTh
WHHOBAIIMOHHOTO IHKJIA: CBSI3b HAYKH W PEAIbHOr0 CeKTOpa. D(HPEKTUBHOE MCIIOIB30BAHKE: TMPHOPUTET
JNEUCTBYIOIIUX MEXaHU3MOB rocnoaiepkku. [loanepkka KOHKYpPEHIIUU: HEJAOMYCTUMOCTh MOHOIOJIU3AIUH.
OTKpBITOCTh W JIOCTYITHOCTh: OTpaHWYCHHE JOCTyna ToJbKO B cdepax rocympasieHuss u OIIK.
IIpeeMCTBEHHOCTB: IIOCTENEHHBII MEPEX0Jl OpPraHoB BIAacTH K wucnonb3oBaHuro WM. 3amuiéHHOCTb:
0€301acHOCTh, IIPaBOBasi OXpaHa, pa3TpaHUYCHUE OTBETCTBEHHOCTH. JIOCTOBEPHOCTh MCXOJHBIX TaHHBIX:
METOHO0JIOTHYECKOE 00ECIICUCHIE KaYeCTBA TaHHBIX.

4.3 IIpakTHyeckue 3aHATHS (CEMUHAPBI)

Ne 3ansTus Ne Tema Kor-0
paszaeina 4acoB

1 1 IToctpoenue moaenu 1O paccMarpuBaemon 3a1auu 2

2 2 [TpaBuyibHAS TOCTAHOBKA IIEJICH 2

3 2 IIpencranenue 3nanuii B Bujge RDF-rpada 2

4 2 Pazpabotka ppeliMOBOI MOIETH TIPEMETHON 001aCTH U 2
peanu3anus MeXaHi3Ma JIOTHYECKOT0 BBIBOAA

5 3 [TocTanoBKa 3aga4u JyIsl MHTEJUIEKTYaJIbHOTO areHTa 2

6 3 [TpOoMT-UHXXMHUPUHT JJII TEHEPATHBHBIX MOJCIICH N300paKeHUI: 2
CPaBHHUTEIBHBIA aHAIH3 TeHEPAlNY N300pAKCHHI U OTITUMHU3AIIHS
3arpocoB

7 4 WuauBuayanbHbIe HCCIEA0BATEIbCKUE TIPOSKTHI IO TEME 2
"TlonmynsipHbIe peaan3aliy TEXHOJIOTHH MAIIMHHOTO 00y4YeHus"

8 5 Anann3 Kopekca aTuku B cepe HCKYCCTBEHHOTO MHTEJUIEKTA U 2
HaumonaneHo# cTpareruu pazsutus MU
Htoro: 16

5 Y4yeOHO-MeTOANYECKOE 00ecnedyeHHue TUCIMITINHDI
5.1 OcHoBHas uTEpPaTypa

1 Cornuk, C. JI. IlpoektupoBanue cucteM UcKyccTBeHHoro uHreiiekra: kypc / C. JI. CoTHHK. —
Mocksa : UnTepHer-YHuBepcurer Mupopmannonnsix Texnonoruit (MHTYUT), 2007. — 204 c. : wi., Tadu.,
cxeM. — Pexxum noctyma: no noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=234802

2 Beperexuna, C. B. Mozgenu, MeTo/ibl, alTOPUTMBI M MIPOTPAMMHBIE PEIIECHUS BBIYUCIUTEIHHBIX
MallliH, KOMIUIEKCOB U cucteM : yueOHuk: [16+] / C. B. Beperexuna, B. JI. Cumonos, O. JI. MuarakansH. —
W3zn. 2-e, non. — Mocksa ; bepnun : upexkt-Meaua, 2021. — 307 c. : un., cxem., Tabn. — Pexxum gocrymna: no
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=602526

5.2 JlonosiHMTEIbHAS JIMTEPATYpPa

1 Ceprees, H. E. CucreMbl HCKYCCTBEHHOTO MHTEIIIEKTa : yuebHoe mocoodue: [16+] / H. E. Ceprees.
— Taranpor: IOxublii ¢enepanbublit yauBepcuter, 2016. — Y. 1. — 123 c. : cxem., ui., 1abn. — Pexum
nocryma: o nmoamucke. — URL: https://biblioclub.ru/index.php?page=book&id=493307

2 IlaBnos, C. W. CucreMbl UCKYyCCTBEHHOrO HMHTeNIeKTa: ydueOHoe mocobue / C. U. IlaBnoB. —
Tomck: TomMCKHI TOCYAapCTBEHHBIM YHUBEPCUTET CUCTEM YIPABJICHUS U PagnodneKTponuky, 2011. — Y. 1.
— 175 ¢. — Pexxum noctyna: no noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=208933

3 IasmoB, C. U. CucremMbl MCKYCCTBEHHOTO HMHTEIUIEKTa : ydeOHoe mocobue / C. U. IlaBnos. —
Tomck: ToMckHil rOCy1apCTBEHHBIM YHUBEPCUTET CUCTEM YIIPABJICHUS U paguoIeKTpoHukH, 2011. — Y. 2.
— 194 ¢. — Pexxum nmoctyna: mo noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=208939



https://biblioclub.ru/index.php?page=book&id=234802
https://biblioclub.ru/index.php?page=book&id=602526
https://biblioclub.ru/index.php?page=book&id=493307
https://biblioclub.ru/index.php?page=book&id=208933
https://biblioclub.ru/index.php?page=book&id=208939

5.3 llepuoauyeckue U3IaHUA

1 3amwra undopmaruu. Mucaiiz.
2 HudpopmarmoHHbIe TEXHOIOTUH B IPOSKTUPOBAHUY 1 TIPON3BOJICTBE.

5.4 UnTepHeT-pecypcesbl

www.citforum.ru/ - mopTall aHAIMTHYECKUX M HAy4YHBIX CTaTed B 00JacTH HH()OPMAIIMOHHBIX
TEXHOJIOTHI;
WWWw.intuit.ru/ - HannoHanbHbli oTKpbITHIA yHUBEpcuTeT «MHTYUT»

5.5 IIporpammHoe obecmnedyeHue, nMpogeccHOHAIbHbIC 0a3bl JaHHBIX W HMHG(OPMAIUMOHHBIE
CIIPABOYHbIE CHCTEMBbI

1 Onepanunonnas cucrema PEJ[ OC.

2 Tlaket oucHbIx mpriiokeHuit «MoitOduc ObpazoBaHue)

3 s pabotsl ¢ pecypcamu MHTEpHET - BeO-Opay3ep Annekc https://yandex.ru/..

4 TAPAHT IInardopma F1 [DnexTpoHHBIi pecypc]: cripaBouHO-TIpaBoBas cucreMa. / PazpaboTunk
OOO HITIT «I"’APAHT-Cepsuc», 119992, Mocksa, Bopoosessl ropsr, MI'Y, [1990-2026]. — Pexum
noctyna B cetu OI'Y http://garant.net.osu.ru

5 ABTOMaTHM3MpOBaHHAs MHTEPAKTUBHAs cucTema cereBoro trectupoBanus - AUCCT
(3apeructpupoBana B POCITATEHT, CBuaeTenbcTBO 0 TOCy1apCTBEHHON PETUCTPALliK TPOrPaMMBI IS
OBM Ne2011610456, npaBoobiaaarens — OpeHOyprckuii Tocy1apCTBEHHBIM YHUBEPCUTET), PEKUM JOCTyIA
- http://aist.osu.ru.

6 MaTepI/laﬂbHO'TeXHI/I‘leCKOC odecrneyeHue AUCHHUIIIIMHBI

Y4eOHble ayIUTOPUUN Ui MPOBEICHUS 3aHATUHN JIGKIIMOHHOTO THUIIA, JJISl IPOBEACHUS TPYIIOBBIX U
WH/IMBUYAIbHBIX KOHCYJIBTAIIUN, TEKYIIEr0 KOHTPOJIS U IPOMEXYTOYHOH aTTeCTallny.

AyIuTOpHUH OCHAILEHBI KOMIUIEKTaMH YYEeHUYECKON MeOe, TEXHUUECKUMH CPEeICTBaMU 00 yUYeHMS,
CIIy>KalllUMU JJIsl IpeCTaBlIeHNs yueOHOU nH(popMaluu O0JIbIION ayAUTOPHH.

[ToMemienue 1t caMOCTOSITEILHONM pabOThl 00yYarOIMXCsS OCHALIEHbI KOMIIBIOTEPHOW TEXHUKOM,
noakiIoueHHo Kk certu "VHTepHer", M obecrneueHHMEM JOCTyNa B AJIEKTPOHHYIO HH(POPMAIMOHHO-
oOpazoBarensHyto cpeny OI'Y.

Kaowcowrii  6u0  nomewenuss mooxcem Oblmb  OONOIHEH  CPeOCMBAMU  OOYUeHUs, PealbHO
UCNONbL3YeMbIMU  NPU  NPOBEOCHUU  YUeOHbIX 3aHAMULL  COOMEemcmeyrwe20 muna (Hanpumep, -
nabopamopusle cmeHObl, MAKembl, UMUMAYUOHHbIE MOOENU, KOMNbIOMEPHbIE MPEHAXCcePbl, CUMYIAMOPY,
MYISACU, Y4eOHO-HANA0Hble NOCOOUS, NAaKambl U M.1N.)


http://www.citforum.ru/
http://www.intuit.ru/

