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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouast mporpamMmma aucuHIUIMHBL (Momyiisi) «Pa3paboTka MHTEIUICKTYalbHBIX areHTOB»
COCTaBJIEHA B COOTBETCTBHHM C (hefiepallbHbIM roCy1apCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
BbICIIEro oOpa3oBaHusi — OakanaBpuar 1o HampasieHuto 02.03.01 «Marematuka u
KOMIIbIOTEPHbIE HAayKu», npodmib «Pa3paboTka», yTBep)KIEHHBIH NpUKa3oM MHUHHUCTEpPCTBA
HayYKH ¥ BbIciero oopaszoBanus Poccuiickoit @enepaunu Ne 807 ot 23.08.2017 roxa.

N3zyuenue aucuuminabl (Moayisi) «Pa3paboTka HHTEIUIEKTYyaIbHBIX areéHTOB» (hOpMUpPYET
KJIIOYEBbIe KOMIIETEHIIUMH ISl CO3/jaHus aBTOHOMHBIX M -cucTem, criocoOOHBIX peliaTh CI0KHbIE
3aJjaud B peanbHbIX Ou3Hec-cpenax. llodydyeHHble 3HAHMS U HABBIKM MO3BOJSAIOT 3((EKTUBHO
IPOCKTHPOBATh, Pa3BEPTHIBATh W KOHTPOJIMPOBATH AreHTHHIC APXUTEKTYPHI, YTO CTAHOBHUTCS
KPUTUYECKH BaXKHBIM B YCIOBHSIX pocTa aBToMaTu3auuu U M -opueHTupoBaHHbIX I1aTHOPM.

MecTo JTUCUMIIIIMHBI (MOXYJIS) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Hacrosmas nuciumninuHa (MOAyIb) BKIIOUEHA B Y4€OHBIH IJ1aH 1O IMPOTrpaMMe MOATOTOBKH
OakanaBpuata o HampasieHuio 02.03.01 «MaremaTnka U KOMIBIOTEpHBIE HayKu», MPOdUIb
«Pa3paboTka» W BXOIWUT B BapUaTHBHYIO YacThb biioka 1, ¢opmupyemyro y4acTHHKaAMH
00pa30BaTeNbHbIX OTHOIIEHUH, KaK JUCIUIUIMHA 10 BEIOODY.

Jucnunnuza (Moaylnb) u3ydaercs Ha 3 Kypce B 6 cemectpe. JlocTynmHa K M3Y4eHHIO MOCIIe
YCIEITHOTO OCBOSHHS AUCIMILIUHBI (MOTyI1s1) «O0paboTKa €CTECTBEHHOTO S3bIKAY.

Heab wu3yyeHMss IUCHMIUIMHBI (MOay.Js). chOpPMHpPOBATH CHUCTEMHOE ITOHUMAaHHE
ApPXUTEKTYpbl M TMPUHIHUIOB (PYHKIMOHUPOBAHUS HWHTEIJICKTyaJbHBIX areHTOB Ha OCHOBE
0OJBIINX S3BIKOBBIX MOJIEJIEH U pa3BUTh IPAKTUUYECKUE HABBIKU UX pa3pabOTKH, TECTUPOBAHUS U
pa3BEPTHIBAHUS B PEATbHBIX YCIOBHSIX.

3agaun u3y4yeHus AUCUUIIUHBI (MOIYJIs):

— UW3YYUTHb AapPXUTEKTYpy TpaHCPOPMEpOB, TNPHHIMIBI PAaOOTHI OONBIINX S3BIKOBBIX
MoJIesIei 1 MeToIbIl uX aganTtaiuu: fine-tuning, rAg, rihf;

— OCBOWUTH KOMIIOHEHTbl areHTHBIX CHUCTEM: IMaMATh, IUIAHUPOBAHME, HCIIOJIb30BAHUE
WHCTPYMEHTOB M B3aMOJEHCTBUE C BHEIIHUMH CEPBHCAMU,

— HAY4YMThCSl NPOEKTUPOBATh M  PEAIN30BBIBATh HMHTEIUIEKTYalbHBIX areHTOB C
NOJAEP’KKOM mMCp U api JIIsl UHTErpaliy C BHEIIHUMHU CUCTEMaMU;

— OCBOWTbH METO/Ibl OLICHKH, TECTUPOBAHUSI 1 MOHUTOPHHTA MIOBEACHUS ar€HTOB, BKJIIOYAs
BBISIBJICHUE HEIIEJIEBOT0 U PUCKOBAaHHOT'O MIOBE/ICHMUS;

— Pa3BUTh HaBBIKK COOPKH, IETJION U o0ecrieueH s 6€30MacCHOCTH areHTHBIX MPUII0KEHHUIH
C UCIIOJIb30BaHUEM COBPEMEHHBIX HHCTpYMeHTOB (langchain, vllm, BekTopHbIe 6a3bl 1 1p.).

B pe3ysbTare 0cBOCHUSI AUCHUILIUHBI (MOIYJIs1) 00y4arOMiiCsl T0JIZKEeH

3HamMb:

— mnpuHUUObl padoTsl llm, apxuTekTypy TpaHc@opMepoB U MOAXOAbI K MX aJanTaluu
(fine-tuning, rag, rlhf);

— apXUTEKTYpy HMHU-areHTOB, BKJIOYas MaMATh, IUIAHUPOBAHME M B3aWMOJEICTBHE C
UHCTPYMEHTAMU;

— TMPOTOKOJBI MEXKAreHTHOTO B3aUMOJECHCTBHUS M OCHOBHBIE YIpo3bl 0€30MacHOCTH
areHTHBIX CUCTEM;

— METO/bl OLIEHKH, MOHUTOPHHTA U 00ecrieueHus: HaIEKHOCTH areHTOB.

ymembw:

— pa3pabaTbiBaTh WHTEIUIEKTYaJbHBIX areHTOB C MaMATHIO M HMHTErpanueil BHEIIHHX
CepBHUCOB (depe3 mep/api); pa3padaTbiBaTh MCpP cepBeEpa;

— OLIEHUBATh U TECTUPOBATH MTOBE/ICHNE ar€HTOB, BBISBIISATH HEIEJIEBOE TOBEJCHHE;

— co0MpaTh U JAETJIOUTh areHTHbIE MPUIIOKEHUS [T PEaIbHOTO HCIIOIb30BaHUS.

enademp:
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— TPaKTHYECKMMH HaBBIKAMH TIOCTPOCHHSI AareHTHBIX CHCTEM OT IPOTOTHUIA IO
paboTaroniero NpUIOKEeHHUS;

— HWHCTPYMEHTaMHM BEKTOPHOTO TIOWMCKA, OPKECTpPAallMd areHTOB M pa3BEPTHIBAHUSA
moaenei (vllm, langchain u np.);

— MeToJamMu o0ecrieueHus 0€30MacHOCTH, KOHTPOJISI K YCTOMYUBOCTH areHTOB;

— HaBBIKAMH apXUTEKTYPHOTO IMPOEKTUPOBAHHS C Y4ETOM OallaHCa aBTOHOMHOCTH H
KOHTPOJIS.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyemble B pe3ylbTaTe OCBOCHHS IUCHUILIMHBI (MOIYJsS) IpH
MIPOBEJCHNH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YYAIOIIUXCS C IEAArOTHYECKUMU
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuus Conep:xanue HNupukatop Iepeuens njaHNpyeMBbIX
KOMIETEeHINHI KOMIETEeHINHU Pe3yJIbTATOB 00y4eHHsI 10
JMcCUHMILIMHE (MOAYJIIO)
YK-1. Crioco0eH ocyIIecTBISATh YK-1.1. 3HaeT MeTO/IpI TONCKA 1 aHaTn3a
MTOMCK, KPUTHICCKUI nHpopMaIy B 00IaCTH
aHaJ3 ¥ CUHTE3 HCKYCCTBEHHOT'O MHTEJJICKTa, OCHOBHBIC
MHQOPMAaLUH, TPUMEHSATh MPUHIUIBI KPUTHYECKOH OLIEHKH
CHCTEMHBII MOIXOA AJIS HUCTOYHUKOB HHGOPMALIUH U UX
peLIeHNS IOCTABICHHBIX PENeBaHTHOCTH.
3a1a4y YK-1.2. YMeeT KpUTHUECKH OLICHUBATh
HUCTOYHUKHU MH(OpMAINU 1
CHUHTE3UPOBATh AaHHBIE U3 PA3TUIHBIX
HMCTOYHUKOB [UIS PELICHUs 3a1ad,
MIPUMEHSTH CUCTEMHBIH MOIXO0 K
aHaJM3y ¥ PEIICHUIO KOMITIEKCHBIX
pooJieM
YK-1.3. Hmeet npakTHUECKHIA OTIBIT pabOTHI C
COBPEMEHHBIMH HHCTPYMEHTAMH U
TEXHOJIOTHSAMH JJIs1 00pabOTKH
uHQopMayu, GOpPMYTUPOBAHUH U
CTPYKTYpUPOBAaHUH 3a]1a4 Ha OCHOBE
MIOJTy9eHHOU MH(pOPMAITIH
YK-2. Crioco0eH ompenensirTs YK-2.1. 3HaeT JefCTBYIOIINE TIPABOBBIE HOPMBI,
KPYT 3a[a4 B paMKax PETYIUPYIOLINE ACSTEIbHOCTD B
MOCTaBJICHHOM IeNH U 00J1acTH peuIeHus 3a/1a4, OCHOBHBIC
BBIOUPATH ONTUMAITLHBIE METO/IbI U TIOAXOIBI K OTIPE/ICIICHUIO
CHOCOOBI X PEIICHHUS, Kpyra 3ajgad
UCXOJIS U3 NEUCTBYIOILINX YK-2.2. YMeeT onpenenars Kpyr 3a1ad B paMKax
MPaBOBBIX HOPM, [IOCTaBJICHHOH LIeJH, BEIOUPATh
UMEIOIIIUXCS PECYPCOB U ONITUMAJIbHBIE CIOCOOBI pelieHHs 3a1a4,
OrpaHUYeHUN YUUTHIBAsI UMEIOIIUECS PECYPCHI H
OrpaHUYCHUS
YK-2.3. NmeeT npakTH4eCKUA OMBIT
NPUMEHEHUS 3HaHUH O MPaBOBBIX
HOpPMaX U pecypcax B peaibHbIX
CUTYyalusX, pa3pabOTKU U peaan3anin
peleHHid B COOTBETCTBUH C
YCTAHOBJIEHHBIMH OTPaHUYEHUSIMH
OIIK-1. Crnoco0eH HaXOINTh, OIIK-1.1. 3HaeT OCHOBHBIE METOIBI U ITOAXOIBI K

(hopMyIUpOBaTh U pPelIaTh
aKTyalbHbIC U 3HAYNMbIC
npo0JeMbl PUKIIAIHON U
KOMIIBIOTEPHOM
MaTeMaTHKH

PELIEHUIO 33/1a4 IPUKIIATHON U
KOMHBIOTepHOﬁ MaTE€MaTHKH, BKIIFOYast
aIrOpPUTMBI, MATEMATUYECKOE
MOJEJIIMPOBAHUE U TEOPUIO
OINITUMH3allMU, a TAK)KEC COBPEMCHHBIC
UHCTPYMEHTBI U TEXHOJIOTHH,
HCHOJIb3YEMBIE B 3TOH 001aCTH
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OIIK-1.2.

YMeeT aHaIu3upoOBaTh U
(hopMyITMpOBaTH MAaTEMATHUECKUC
3a/1a4, IPUMEHSITh COOTBETCTBYIOIIHE
METOJIbI ¥ QIITOPUTMBI JIJISl KX PEIIeHHUS,
a TaKKe WHTEPIPETUPOBATH H
MIPEICTABIIATh PE3yIbTAaThl B IOHATHOMN H
JIOCTYITHOM popme

OIIK-1.3. NmeeT npakTuveckuii ombIT pabOTHI HAJT
MIPOEKTaMH WII MCCIIETOBAaHUSIMHU B
00J1aCTH PHUKIIATHON M KOMITBIOTEPHOM
MaTeMaTHKH, BKJIIOYasl y4acTHe B
KOHKYPCax, OMMITNAIaX WIIN HayYHBIX
yOIMKAIUX, TJe ObUTH PEIICHBI
aKTyaJIbHBIC U 3HAYMMBIE 33191
ITK-1. Crnioco6en popmymnupoBatb IK-1.1. OO6ramaer 6a30BBIMH 3HAHUSMU,
3aJa4u C MaTeMaTHYECKON MOJTy4eHHBIMU B 00J1aCTH
TOYHOCTBIO, 000CHOBEIBATH MaTeMaTHYeCKUX HayK,
YTBEPXACHUS CTPOTO H MIPOrpaMMHUPOBaHUSA U
aHAM3UPOBATH “H()OPMAITMOHHBIX TEXHOIOTHH
MOJIyYCHHBbIE PE3YJIbTATHI B [K-1.2. YMeeT HaxoauTh, HOpPMyITUPOBATH U
00acTi MaTeMaTHKH U pelaTh CTaHJapTHBIC 3aa4H B
KOMITBIOTEPHBIX HaYK COOCTBEHHOH Hay4YHO-
HCCIIeIOBATEILCKON JesITETFHOCTH B
MaTeMaTHKe U HHPOPMATHKE
IK-1.3. NmeeT ombIT paboTHI ¢ 3a7a49aMU B
00J1acTH MaTeMaTHKH U KOMIIBIOTEPHBIX
HayK, BKJIIOYas IPUMEHEHUE
MaTeMaTHIECKUX METOJIOB JUTSI PEIICHUS
MIPAKTHIECKHX 3a/1a4
[K-2. Crioco0eH pemrats [K-2.1. 3HaeT OCHOBHBIC TIPUHITUIIBI
TUTIOBBIC 33/1a49H UHQOPMAIMOHHOH 1
npodecCHOHANTBHON oubmorpaduveckoi KyabTyphbl, a
JIESITEIIbHOCTH B 00JIaCTH TaK)Ke MpaBuiIa U CTAHJAPTHI
pa3paboTKH, ONHpasich Ha rH()OPMAIMOHHOI 0€30IIaCHOCTH
UHGOPMAITUOHHYIO IIK-2.2. YuMeeT 3(h(heKTHBHO UCTIONB30BaTh
oubnuorpaduveckyro UHQOPMAITHOHHO-KOMMYHHUKAIIHOHHBIE
KYJIBTYPY, UCTIONB3YS TEXHOJIOTHH JIJISl PEIICHHs] CTaHAaPTHBIX
WH(POPMAITMOHHO- 3a1a4 npodeccHoHanbHON
KOMMYHUKAIIMOHHBIE JESITEIIBHOCTH € YYETOM TPpeOOBaHUN
TEXHOJIOTHH U YIUTHIBAS UHQOPMAIMOHHOH 0€30MTaCHOCTH
OCHOBHbIE TPEOOBaHUs IK-2.3. HmeeT npakTUUECKHiA OMBIT PabOTHI C

WH(POPMAITIOHHOM
Oe3omacHOCTH

UHQOPMAIIOHHBIMH PECypcaMu U
HHCTPYMEHTaMH B PAMKax CBOCH
poeCCUOHANTBHOM AEATEILHOCTH B
obnacty pa3paboTKH, COOTIOIas
TpeOoBaHMsI MHPOPMAITUOHHON
0e30nacHOCTH
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3. TemaTu4yeckuii mjian

Nen/ TpynoeMkKocTh, akageMH4YeCKHE YAChI
n Ounas gpopma
AyaurtopHas
HaumeHnoBanue padora
pa3jaena IMCHUIIHHBI T}( M
= (Tekymuii KOHTPOJIb
(MoayJin) = = K CamocrosiTeIbHAs
= < OHTPOJIb ycneBaeMocCTH)
=1 = padora
g Z
= S
1 OCHOBHBIC PUHIIMIIBI 10 10 42 JomariHee 3aaaHue
LLM npunoxeHui
2 OCHOBHbIE IPUHIIMIIBI 10 10 42 [omamHee 3agaHue
TTOCTPOCHUS
WMHTEIDIEKTYaTbHBIX
arcHTOB
3 ApxuTeKTypa u 10 10 42 JomamHee 3agaHue
MIPOEKTHPOBaHUE
areHTCKUX
PUIIOKEHUHN
3auém c oyenkoii 4 [TpoekT
Hmozo: 30 30 4 126
Obvem oucyuniunsl (Mooyisn) 190
(6 ax. u.)
Oovem Oucyunaunvl (M0o0ys) 5
(6 3au. eo.)
4. CopepxxaHue TUCHUILIMHBI (MOIYJIs)
Nen/m HanMmenoBanue pasgea Conepxanue TUCHUNIHHBI (MOYJIs1) IO TeMaM
AUCHUIJIMHBI (MOLYJIs1)
1 OcHoBHbIe npuHIUG LLM BBenenue

MIPUWIOKEHUN

Apantanus OOJBIIMX S3BIKOBBIX MOJIETICH TO/] IIeJIeBbIe 3a1a4n
OOyueHue ¢ MOAKPEIJICHHEM Ha OCHOBE Y€JIOBEUECKOTro Guadexa
IToaroroBka MOAENH K 3KCILTyaTalluH
I'enepanst oTBeTa MOJB30BATENO C
HaWJCHHOW pelieBaHTHOW WH(MOpMAITUU
Generation, RAG)

Y4e€TOM JOIIOJIHUTECJIIBHO
(Retrieval  Augmented

OCHOBHBIE PUHITHITHI
MIOCTPOCHUS HHTEIUIEKTYaJIbHBIX
areHToB

AT€eHTBI

MyJIBTI/IaI‘eHTHLIe CUCTCMBI

MynbTUMOIANTbHBIC ATCHTHBIC CUCTEMBI

CaMoaanTupyromnmecs 1 CaMOpa3BUBAIOIINECS ar€HTHBIE CHCTEM
O1eHKa KauecTBa areHTHBIX CUCTEM

ApXHUTEKTypa U MPOEKTUPOBAHUE
areHTCKHUX NMPUIOKEHUN

AFCHTHBIC CUCTCMBI 663 HpOFpaMMI/IPOBaHI/IH U C MHUHHUMAJIBHBIM
MIPOrpaMMHUPOBAHUEM

be3omacHOCTE areHTHBIX CUCTEM

Haﬂe)KHOCTI) nu ynpaBHHeMOCTB AI'CHTHBIX CUCTEM

[IpoexTupoBaHue U AETUION ar€HTHBIX CUCTEM

[TpuMepsl areHTHBIX CUCTEM
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VHuBepcuTer  pacnojaraeT  IOJAHBIM ~ HAa0OpOM  JIMIEH3MOHHOIO M CBOOOJHO
pacIpoCTPaHsIeMOro IPOrpaMMHOI0 OOECleYeHMs, BKJIOYas MPOAYKTHl OTEYECTBEHHOIO
IIPOU3BOJICTBA.

Kaxnplii cTyneHT B TedeHue BCEero IMepuoAa OOydeHHUs IOoJdydaeT HHIMBUAYaJIbHBIN
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMOIMOTEYHOH  CHUCTeME W 3JIEKTPOHHOU
MH(POPMALIMOHHO-00pa30BaTENbHOM cpele  yHUBEPCUTETa. OTH CHCTEMBbl IPEJOCTaBIIAIOT
BO3MOXHOCTH JIOCTYIa K pecypcaM M3 JI000# TOUYKH, Tlie eCTh NOAKII0oUeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TAK U 3a €r0 MPEAeIaMH.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U UH()OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM.

OcHnognas numepamypa:

1. Moepdu, K. II. BepostHOocTHOe wMammHHOE o0Oy4yeHue. JIOMOTHUTEIbHBIE TEMBbI:
ocHoBaHus, BeIBOJ : MoHOTrpadust / K. I1. Mapdwu ; mep. ¢ anrn. A. A. Ciiuakunaa. — Mocksa : [IMK
ITpecc, 2024. - 772 c. — ISBN 978-5-93700-120-7. - Tekct : smektponnbii. - URL:
https://znanium.ru/catalog/product/2204219.

2. Jlakmmanan, B. MamuaHoe oOydeHue. [laTTepHbI MPOCKTUPOBAHUS @ MPAKTHUECKOE
noco6ue / B. Jlakmmanan, C. Pobuncon, M. MynH. - Cankt-IletepOypr : BXB-IlerepOypr, 2022.
- 448 c¢. - ISBN 978-5-9775-6797-8. - Tekcr : onekrponnbni. - URL:
https://znanium.ru/catalog/product/2140204.

/Jlonoanumensvhasn numepamypa:

1. Koamwo, JI. [TocTpoeHue cucTeM MammHHOTO 00y4eHus Ha si3bike Python : mpakTudeckoe
pykoBozctso / JI. Koanbo, B. Puuapt ; nep. ¢ anrn. A. A. Ciunkuna. - 3-e u3f. - Mocksa : JIMK
[Mpecc, 2023. - 304 c. - ISBN 978-5-89818-331-8. - Tekcr : snekrtponnbii. - URL:
https://znanium.ru/catalog/product/2102618.

6. MartepuajibHO-TeXHHYECKOe o0ecrevyeHne

VYHUBEpCUTET pacmojiaraeT MaTepUallbHO-TEXHWYECKOH 0a30if, COOTBETCTBYIOLICH
JIEMCTBYIOIINM MTPOTHBOIIOKAPHBIM TPaBUJIaM U HOPMaM M 00ECTIeYHBAIOIIEH IPOBEIEHUE BCEX
BUJOB JUCUUIUIMHAPHOW M MEXIUCIUIUIMHAPHON TOATOTOBKH, IMPAKTHUYECKOW M Hay4yHO-
HCCJIEI0BATENBCKOM paboT 00ydaromuxcsl, IPe1yCMOTPEHHBIX YUEOHBIM IJIAHOM.

[TomerieHus1, KOTOpPbIE MPECTABISAIOT CO00M yueOHbIE ayAUTOPUH AJIsl TPOBEACHUS 3aHATHH
JEKIIMOHHOTO  THUMA, 3aHATHH CEMHHApPCKOro (IMPaKTHYEeCKOTO0) THWIA, TPYNIOBBIX W
WH/IMBUYaJIbHBIX KOHCYJIbTAlUI, TEKYIIEro KOHTPOJIS U MPOMEXYTOYHON aTTeCTalluH, a TaKxkKe
MOMEILEHUS JUIsl CAMOCTOSTEIbHON pabOThl M IOMEUIEHUS JAJI XpaHEHUS U MPOPUIaKTHYECKOTO
oOcity>)xuBaHus yueOHOro obopynoBanus. IlomeneHns: yKOMIUIEKTOBaHbI CIIEUATN3UPOBAHHON
MeOEeNbI0 U TEXHUYECKHMMM CPEJICTBAMHU OOYy4YEHMS, CIYyXallUMU JJIsl NPEeACTaBlIeHUsl y4eOHOI
uHpopManuu O0JIBIION ayTUTOPHH.

N3ydeHne quCUMIUIMHBL (MOYJIsl) 00ecrieunBaeTcs B yUeOHBIX ayAUTOPHSIX, OCHALLICHHBIX

— CTOJIaMH U CTYJIbSIMU;

— KOMIIBIOTEPHOM TEXHUKOW;

— MEXaHWYECKHMH KaIbKYJISITOpaMHU;

— CIEeUMaIU3UPOBAHHBIM 000PYI0BaHUEM, BKIIIOUYasi JEMOHCTPALlMOHHOE 000pYyI0BaHUE.

[TomereHust 151 CaMOCTOSITEIIBHON pabOThl 00YJaIOMIUXCsl, B TOM YKCIIE TPUCTIOCOOICHHBIE
JUI WCHOJb30BAHUS WHBAJIUAAMHU M JUIAMHU C OTPAaHUYEHHBIMH BO3MOXHOCTSIMH 30POBBS,
OCHAIIIEHbl KOMIBIOTEPHON TEXHUKON C BO3MOXKHOCTHIO MOAKIIOUEHUs K ceTu «MHTepHeT» H
o0ecrieyeHHEM  JIOCTyNa B  3JEKTPOHHYIO  MH(OPMAIlMOHHO-O00pA30BATENIbHYIO  CPEIy
YHuBepcurera.
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OO0yyarmumMcsl TPeaoCTaBIsSeTCs JOCTyn (B TOM 4HCIE YAAJICHHBIH) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHCIie 3JCKTPOHHBIM OHOJIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MPO(eCcCHOHAIBHBIM 0a3am

JAHHBIX 1 UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HanmeHnoBanue nmoprajia Ccblika
(u3naHus, Kypca, 10KyMEHTAa)
1. | Hayunas snextponHas oubmuoreka elibrary.ru https://elibrary.ru/defaultx.asp
onbnmoTeka
2. | ba3za mannbix s | T-crienuanvcTos https://habr.com
3. | ba3a nanneix ScienceDirect https://www.sciencedirect.com
4. | OdunmansHbii cailT MUHUCTEPCTBA HAYKU https://minobrnauki.gov.ru/
BEICIIIEro oOpazoBanus Poccutickoit ®eaeparuu
5. | ®enepanbhbiii mopran «Poccuiickoe odbpasosanue” | https://www.edu.ru/
6. | Uudopmarmonnas cuctema "Equnoe okno qoctyma | http://window.edu.ru/
K 00pa3oBaTenpHBIM pecypcam”
7. | EnunHas xomekims nudpoBsix obpasoBatenbubix | http://school-collection.edu.ru/
pecypcoB
8. | ®enepanbHblii IEHTP HHPOPMAITHOHHO - http://fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB
[lepeuenr WHDOPMAIMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPH  OCYIIECTBICHHH
00pa30BaTeNbHOTO MpoIiecca Mo JUCIUILIMHE (MOIYIIIO0), B TOM YHCIIEe KOMIUIEKT JTUIIEH3MOHHOTO
MpOrpaMMHOTO  OO€clieueHus, COBpPEMEHHble mpodeccuoHadbHble 0a3bl  JaHHBIX U
WH(pOpPMAIMOHHBIC CIIPABOYHBIC CHCTEMBI:
HaunmenoBanue I1O IIpousBoacTBoO JluneH3nonHoe / cBOOOIHO
pacnpocTpaHsieMoe
OnepannoHHble CUCTEMBbI:
Microsoft Imagine (Windows Client, Server) | sapy6exnoe | nuremsuonnoe
bpaysepsbl:
Sunexc.Bpaysep OTEYECTBEHHOE | CBOOOJIHO PaclpOCTPaHIEMOE
Google Chrome 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe
Od¢ucHble NpUIOKEHHUS
Microsoft Imagine (Visio, OneNote) 3apy0exHoe JIUIEH3HOHHOE
TeXstudio 3apy0exHoe cBOOOJTHO PACIPOCTPAHSIEMOE
Adobe Acrobat Reader 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
IporpamMmmHoe oGecniedeHune 15l ILIAHMPOBAHHUS M YY€TA BPEMEHM:
Toggle app | 3apyOexHoe | CcBOOOIHO pacIpocTpaHsieMoe
CucreMbl ynpapJjieHHsI TPOEKTAMM:
Microsoft Imagine (Project) | sapyGexHoe | nuuensuonnoe
Cucrtembl ynpapjieHHs1 0a3aMHi JaHHBIX:
Microsoft Imagine (SQL Server) | sapyGesxHoe | nuuensnonHOe
Cucrtembl pesepBHOro konuposanus (backup):
Acronis Backup Advanced for HyperV | 3apy6exHoe | nuuensnonHOE
CnpaBoYHO-NIPAaBOBBIE CHCTEMBI:
Koncynprantllimtoc: cipaBoyHO-TIpaBOBast OTEUECTBEHHOE | JIMIICH3UOHHOE
cucTeMa
CpeicTBa AHTHBUPYCHO#i 3aIUTHI:
Kaspersky Endpoint Security asst 6usneca OTEUECTBEHHOE | JIMIIEH3UOHHOE
Cranpmapraeiid Russian Edition
Cpeabl pa3padoTkm:
Visual Studio Code 3apy0exHoe CcBOOOJTHO PACIIPOCTPAHSIEMOE
Bash (Unix shell) 3apyOeKHOE CBOOOIHO PaCIPOCTPaHIEMOE
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Anaconda 3apyOexkHOE CBOOOHO pacIpoCTpaHsIeMOe
Robotic Operating System 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHSIEMOE
CopelliaSim 3apy0exKHOE CcBOOOJIHO PACIIPOCTPAHIEMOE
Google Colaboratory 3apy0exHOe CcBOOO/THO PACTIPOCTPAHSIEMOE
IlakeThbl MPOrpaMMHBIX CPeICTB M OHOJIHOTEK:

AutoPsy 3apyOexkHOE CBOOOIHO pacIpOCTpaHsIeMOe
Interactive Disassembler (IDA) 3apy0eIKHOE CBOOOJTHO PACIIPOCTPAHIEMOE
CucTteMbl ynpasjieHHs1 0ubanorpapudeckoii nugopMmanueii:

Zotero | 3apyOexKHOE | CBOOOHO pacIpOCTpaHsIeMOe
CepBHCHI B CITYKOBI:

Bind 3apy0eIKHOE CBOOOJTHO PACIIPOCTPAHIEMOE
Docker 3apyOeKHOE CBOOOJTHO pacIpoCTpaHsIeMoe

7. MetoanyecKue v OlleHOYHbIe MATEPHAJIbI
MeToauyeckue yKazaHus il 00y4alOUIUXCS 10 OCBOEHUIO TUCHHILIMHBI (MOYJIs1)

B nporiecce nzyuenus aucuurinabl (Moayis) «Pa3paboTka HHTEIIEKTyaaIbHBIX areéHTOBY B
paMKax TEKyIIero KOHTPOJS yCIIEBAEMOCTH HCIIOJIB3YIOTCS TaKhe BHABI y4eOHOW paboThl, Kak
JEKIMH, CEMUHApbl, JOMAIIHUE 3aJaHusl, IPOCKT, a TAKKE Pa3jJu4YHbIe BUAbl CAMOCTOSTEIbHOM
paboTel OOywarouMxcs MO 3a/JaHUI0 MPENojAaBaTess, HalpaBJE€HHbIE HAa pPa3BUTHE HABBIKOB
npoeCCHOHATBHON JIEKCHKH, 3aKpEeIUIeHHEe MPAaKTUYECKUX MPO(ECCHOHATBHBIX KOMIIETEHIIHH,
MOOIPEHNE UHUIIUATUB.

Jlexyus — cHUCTEMaTHYEeCKOe, IIOCIEIOBATEIbHOE, MOHOJOTHUECKOE  H3JI0KEHUE
npernoiaBaTesieM yueOHOT0 MaTepuaia, Kak IMpaBuiio, TCOPETUYECKOTO XapaKTepa.

B mpomecce neknmii peKOMEHIYETCS BECTH KOHCHEKT JIEKIUH: KPAaTKO M CXEMaTHYHO
(UKCUPOBATh OCHOBHBIC HJCH, BBIBOJBI W OOOOIICHUS JICKIIMW; BBIICIATH BaXKHBIC MBICIIH,
KJIIOYEBBIE CJIOBa W TepMUHBL. HeoO0XOIMMO OTMETHUTH BONPOCHI WM MaTEpUANbl, KOTOpBIC
BBI3BIBAIOT 3aTPYIHCHHS, U MOMBITAThCS HANTH OTBETHI B PEKOMEHIOBaHHOM iuTeparype. Eciu
pa3o0parbcsi B Marepuaie He yaaercs, cieayeT chopMyIupoBaTh BOIMPOC W 3a1aTh €ro
IPENo/IaBaTeso Ha KOHCYJIbTAI[MH WM BO BpEMsI CEMUHAPCKOTO (IPAaKTUYECKOT0) 3aHATHSL.

Cemunap — 310 (hopma yueOHOM IesATeTbHOCTH, TPOBOAMMAs B Y4eOHOM 3aBEICHUM TI0]T
PYKOBOACTBOM TMpemNojaBaTess, TI/A€ CTYACHTbl AaKTUBHO YYacTBYIOT B OOCYXICHHSIX,
MPAKTUYECKUX 3aJJaHUsIX U APYrux (popmax B3aMMOAECHCTBHUS.

Jlns ycrenrHoi moAroTOBKA K CEMUHAPY PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C TeMOM
3aHATHA WU OCHOBHBIMU MaTCpUAJIaMHU, YTOOBI MMETH BO3MOYKHOCTH AKTHBHO y4aCTBOBAaTh B
oOcyxaeHuu. Takxke MOJNEe3HO MOATOTOBUTH BOIMPOCHI U HUJIEU ISl OOCYKIEHUS, YTO MOMOKET
rI1y0’Ke OHATh MaTepUal U MPOJIEMOHCTPUPOBATH 3aUHTEPECOBAHHOCTD.

Homawmnee 3a0anue — HabOp 3a7a4 IO TeMaM HeJleTH.

[Ipm pabore Haj JAOMANIHAMH 33JaHUSMH BaKHO BHUMATEIEHO O3HAKOMHTHCS C
TpeOOBaHUSIMU U CPOKaMU BBIMOJIHEHHs. PekoMeHyeTcss pa30ouBaTh 3aaHUs Ha JTArbl, YTOObI
n30exkarh TEperpy3kd W JIydlle yCBOWUTh MarepHasl. VICIonp30BaTh pa3iMyHbIC HCTOYHHKHU
uH(pOopMaIH, BKII0Yas Y9eOHUKH U OHJIAWH-PeCypChI, I OoJee rTyOOKOro MOHUMAHHS TEMBI.

Ilpoexm — wuccnenoBaTenbckas paboTa MO MUCHMIUIMHE (MOIYJII0) M TMPE3CHTAIUs
pe3yIbTAaTOB.

J1J1s1 yCHENIHOM MOATOTOBKHU K MPOSKTY PEKOMEHIYETCS: YETKO ONPEISIIUTh IS]TU U 3a/1a4H
NPOEKTA; COCTABUTH IIAH Pa0bOThI, pa30MB MPOEKT HA ATAIbI C YKa3aHUEM CPOKOB BBITIOJHEHHUS
KaXJIOTO U3 HUX; UCIIOJIb30BaTh pa3HOOOpa3Hble HCTOUHUKU MH(OPMAIIMA U UHCTPYMEHTBI JIJIS
HCCICIOBaHUs TEMBI, peryﬂslpHo HpOBeprTI—; Hporpecc U BHOCHUTDH KOppeKTHBBI B IIJIaH, €CJIU 3TO
HEOOXOIUMO.
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Camocmosmenvras paboma — paboTa CTYIEHTOB, HaNpaBJICHHAas Ha YIIyOJICHHOE
W3YYCHUE OT/ICIBHBIX TEM U BOIPOCOB YUYCOHON AUCIMILTUHBI (MOTYIs).

B nporiecce camocTosATenbHON paboThI CTYACHTHI B3aUMOICUCTBYIOT C PEKOMEHI0BAaHHBIMU
MaTepuaIaMy MPU MUHUMAIBHOM yYaCTHH MPENoiaBaTeis. 3aJauu CTYICHTa BKIIIOYAIOT paboTy
C KOHCITeKTaMHu JICKITuH (00paboTka TeKCTa), MOBTOPHOE M3yUeHUE YUeOHBIX MaTepHasIOB MIAHOB
U TE3UCOB OTBETOB, U3YUCHHUE JOTOJHUTEILHBIX TEM, BHIMIOTHCHHE yU4eOHO-HUCCIIEeIOBATEILCKIX
3aJlaHUl U JIpyroe.

Cucrema OLCHUBAHUSA PE3YyJbTATOB Oﬁy'leHl/lﬂ o JTuCIMIlJInHe (MO)Iy.]'[lO)

Kpurepun noJiyyenusi ypoBHSI ¥ OlleHUBAHUS C(POPMUPOBAHHOCTH KOMIIETEHIUI 110
aucHumInHe (Moay.Ji0) «PazpadoTka HHTEIEKTYaJIbLHBIX AT€HTOBY

OueHuBanue ypoBHSA Yy4€OHBIX JOCTIXKEHUH, OOyYaroOMMXCs MO TUCIHUIUIMHE (MOIYIIO),
OCYILIECTBIISIETCS B BUJE TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH U ITPOMEXYTOUYHOM aTTeCTaliu.

IIpome:xyTouHasi arTrecTalusi MO AUCUUIUIMHE (MOAYJIO) OCYUIECTBIsSeTCS B (opme
3auéma ¢ OYeHKoll, TIPU HTOM TIPOBOJHUTCSA OIIEHKA KOMIETEHIUH, C(HOPMUPOBAHHBIX IO
JTUCIUILINHE.

I[JISI OLCHUBAHWA TCKYHICIO KOHTPOJIA YCIICBACMOCTU U HpOMG)I(}ITO‘IHOﬁ arTeCTaluu
HCIIOJIB3YCTCA )IGCSITI/I68.JIJ'IBH8.H [KaJIa OHCHHMBAHHA, KOTOpas COOTHOCHUTCA C TpaﬂHHHOHHOﬁ
nATHOAJIBHOM KoM CJICAYIOIUM 06p2130M, €CJIM UHOC HC YKa3aHO B cnnna6yce JUCLUIIINHBI.

JecaTubannbuas Ilarudanabuas OO0mas xapakTepUCTHKA pe3yJbTaTa 00y4eHus! 1o
OILICHKA OIICHKA AUCHHILUINHE (MOLYJIIO)
10 OTtnu4aHO CTyoeHT NOJHOCTBIO BIAJECT 3HAHUSIMHM, H3JI0KCHHBIMH B
9 OTIUYHO paboueil nmporpamme, U IIIyOOKO OCMBICHSET IUCHUIUIMHY. OH
8 OTIMYHO CaMOCTOSITEIbHO U JIOTUYECKU I1OCIIENOBATENBHO OTBEYAET Ha

BCE BOMPOCHI, AKICHTHPYS BHUMaHHC Ha HauOOJEee BaKHOM.
VMeer aHanmM3MpoBaTh, CpPaBHUBATh, KJIACCH(MHIIMPOBATH,
00001IaTh,  KOHKPETU3UPOBAaTh U  CHCTEMATH3HPOBAThH
W3YYEHHBbI Marepual, BbIICISAS KIIOYEBbIE MOMEHTHI U
yCTaHaBJIMBas MMPUYNHHO-CJICACTBCHHBIC CBA3H. YeTko
(bOopMyJIHpYeT OTBETHI, YBEPEHHO HHTEPIPETUPYET PE3yJIbTaThI
AHAJIM30B W JPYTUX HCCIIEJOBAHUM, a TAKKE PEIIACT CIIOKHBIE
3amaun. CTyJJCHT XOPOILO 3HAKOM C METOJaMHU HCCIICOBAHMS,
HEOOXOJUMBIMU ISl TIPAKTHYECKON JIEATEIBHOCTH, U YMEET
CBSI3BIBATh TECOPETUUYCCKUE ACMEKTHI AUCITUILUIMHEBI (MOIYJs) C
NPaKTHYECKUMH 3a/[a4aMH.

7 XOpOH_IO CTYZ[QHT 06J'IaILaCT SHaHUAMU NOpeIMETa IOYTH B IIOJIHOM

Xopoo obbeme paboueil mporpaMMbl U CaMOCTOSTENFHO, JTOTHYECKU
IIOCJIEIOBATENBHO U BCECTOPOHHE OTBEYAECT HA BCE BOIPOCHI,
aKLEHTUPYs BHUMaHKE Ha HanOoJee 3HaYUMbIX MOMeHTaxX. OH
yMeeT aHaAlM3UpOBaTh, CpPaBHUBATh, KIACCU(UIMPOBATH,
0000maTh,  KOHKPETU3UPOBaTb M  CHCTEMAaTU3UPOBATH
W3Y4YEHHBIA Marepuaj, BBbLIEIAS €ro KIKYEBBIE ACIEKThl U
YCTaHaBJIMBAsl IPUYNHHO-CIIEICTBEHHBIE CBSI3U. POpMYIIHpYET
CBOU OTBETBI, YBEPEHHO MHTEPIPETUPYET PE3YyJIbTAThI
AHAJIM30B U JIPYTUX UCCIEIOBAHUN, & TAK)KE PEIIAECT CIOKHBIC
CUTyallMOHHBIE 3a1au. CTyAEHT XOpOLIO 3HAKOM C METOJIaMHU

HUCCICA0BaHMs, H606XO}1HMBIMI/I JJIsL HpaKTquCKOfI
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decaTubannbuas Ilarudanasuas O0mas xapakTepuCTHKA pe3yJIbTaTa 00y4eHusl 1o
OLICHKA OLICHKA AUCUHUIJINHE (MOIYJIIO)

ACATCIIBHOCTHU, U YMCCT CBA3LIBATH TCOPCTUUCCKHUC ACIICKTbLI
npeamMeTa C MPaKTHICCKUMU 3ala4aMu.

5 Y noenetBoputensHo| CTymeHT ob6nagaeT 0a30BBIMH 3HAHWSAMH 110 IHCIUATUIHHE

4 'V 10BIeTBOPHTEIbHO, (MOJIYJIIO), HO HCIIBITHIBAET TPYJAHOCTU MPU CAMOCTOATENBHBIX
OTBETaX W HCIIONB3YeT HETOYHbIe (OpMyTupoBKH. B Xoze
OTBETOB OH JIOMYCKAeT OIMOKH, KaCaIOIINeCs CYyTH BOIIPOCOB.
CTyneHT crocoOeH peliaTh TONBKO CaMmble MPOCTHIC 3aa4u U
BIIQZCCT  JIMIIb  MHUHUMAQJIBHBIM  HAa0OpOM  METOIOB

HCCIICIOBaHUS.
3 He cnan CryneHT He OBJNaJieN 00sM3aTeIbHBIM MUHUMYMOM 3HAaHUH 110
He cnan MpeIMeTy W HE MOXKET OTBETUTh Ha BOIPOCHI, NaXKe €CIH
1 He cran MpenojaBareb  3aJaeT  JONOJHUTCIbHBIC  HABOSIIHE
BOIIPOCHI.

JucuurumHa (Moyib) «Pa3paboTka HHTEIUIEKTYaIbHBIX areéHTOBY OI[CHHBACTCS
CJIEAYIOIIUM 00pa3oM:

AKTHBHOCTb Bec |KoauuectBo Onucanue
Homamnue 3aganus | 70% 4 Habop 3amau o Temam HeJenu
3a4éT Cc OlCHKOM 30% 1 [poexT - UccnenoBarenbekas padoTa Mo AUCHUILIMHE
(MOJTYITI0) M TIPE3CHTALIUSI PE3YIbTaTOB

®opmysia pacyéTa HUTOrOBOH OLEHKH MO AucuuiuimHe (Moayaw) «Pa3paborka
HHTEJIEKTYAJIBHBIX areHToB»: «0,7 X cpenHee 3a fomMalHue 3a1anus + 0,3 X 3a4€T ¢ O1leHKO».

Texkymmii KOHTPOJIb YCIIeBAeMOCTH 00YYAIOIIUXCS 110 JMCHHUILINHE (MO1YJIIO0)
IIpumepHbIe foMalLIHUE 3aJaHUS
Jlomammnee 3aganue 1.

1. O0OpsacHuTe, B 4€M 3aKIiIIOYaETCs pa3HULIA MEXIY NPSAMbIM Hcronb3oBanueM LLM u eé
ajanTanuein noja KOHKPETHYIO 3a7ady ¢ nomoinsio RAG;

2. Onummrte, kak paboraer MexaHm3M RAG W Kakue KOMIIOHEHTHI B HETO BXOJST:
BEKTOPHOE XPaHUJIUIIE, FTEHEPATUBHAS MOJEIIb;

3. OObsicHUTE, 3a4eM HCIOJB3yeTcs OOydeHHe C TOJKPCIUICHHEM Ha OCHOBE
yenoBeueckoro ¢puadoexa (RLHF) u xak oHO BrusieT Ha MOBEACHUE MOIETIH;

4. OnumuTe KIIOYEBbIe JTambl MOATOTOBKM LLM K JKcrmyaranuu: KBaHTH3aIMs,
onTuMH3anus uHpepeHca, pa3BepTHIBAHUE;

5. Peanusyiite npoctoii RAG-naiimuiaiiH: 3arpy3uTe JOKyMEHT, CO3/AaiTe 3MOeIMHIH,
COXPaHMUTE B BEKTOPHOE XPAaHWINLIE U PEATU3YITE IOUCK IO 3a1pocy.

JlomamHee 3aganue 2.

1. OObsicHATe, W3  KAaKUX  OCHOBHBIX  KOMITOHEHTOB  COCTOMT  apXHTEKTypa
MHTEJUIEKTYaJIbHOIO areHTa: MIaHuPOBaHKUE, TaMATh, HHCTPYMEHTBI, HCTIOJIHEHHE;

2. OnumwuTe, Kak MYJbTHArCHTHBIC CUCTEMBl B3aWMOJCHCTBYIOT MEXIy CO00i: oOMeH
COOOIICHUAMH, KOOPJMHALUS, IeJIETUPOBAaHUE 3a/1a4;

3. [lpoananu3upyiite, Kak MYJIbTUMOJAIBHBIC areHTHl 00padaTHIBAIOT pa3HBIE THIIBI
JTAHHBIX (TEKCT, U300pakeHue, ayIuo) U MPUHUMAIOT PEeIIeHHs Ha X OCHOBE;

4. OOBsICHUTE KOHIENIINIO CaMOaIalITUPYIOLINXCS ar€HTOB: KaK OHU y4yaTcsl Ha OLIMOKax 1
yIy4IIal0T CBOU CTPATETHH CO BPEMEHEM;
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5. OueHute ka4ecTBO pabOThl areHTa MO TAKMM KPUTEPUSAM, KaK TOYHOCTH BBIIIOIHEHUS
3a[a4, yCTOWYMBOCTbD K OMIMOKAM U HHTEPIPETHPYEMOCTh ICHCTBHM.

JlomamHee 3aganue 3.

1. OObsicHUTE, KaKk MOXHO CO37aTb AareHTHYI0 CHCTEMY C MUHUMAaJIbHBIM
MPOrPaMMHUPOBAHUEM C TIOMOIIBIO MIIATHOPM;

2. OnummTe OCHOBHBIE YTPO3bl 0€30MAaCHOCTH areHTHBIX CUCTEM: MHBEKLUH, HeleJIeBOe
MOBEJICHUE, YTEUKa IaHHBIX U CIIOCOOBI MX IIPEIOTBPAICHHUS;

3. OOBsicHHUTE, KaK 00ecTieunBaeTCsl HAAEKHOCTh U YIIPABIIEMOCTh ar€HTOB: KOHTPOJIIb 32
NENCTBUSMU, JIOTUPOBAHKE, OTPaHUYCHHE TOCTYNa K HHCTPYMEHTaM;

4. PazpaboraiiTe CXeMy apXUTEKTYpbl areHTHOTO MPUIJIOKEHUS: OTIPENICIIUTE KOMIIOHEHTHI,
MOTOK JJAHHBIX, TOUKH UHTETPAI[MN U MEXaHHU3M JICTIJION;

5. IlpuBenurte nmpuMep peanbHOM areHTHOW CUCTEMBI (HalpuUMep, aCCUCTEHT MOIAECPKKH,
ABTOMATUYECKUN aHAIUTUK, OOT Ui OPOHHUPOBAHUSA) U ONUIIUTE €€ CTPYKTYpPY U CLIEHApHUH
UCTIOJIb30BaHUSI.

IIpuMepHoOe onucaHue 32 JaHUS] U KPUTEPHH OLleHUBAHUS K NMPOEKTY

Heanr mnpoekra: pa3paboraTh (YHKIHMOHAIBHOTO WHTEUIEKTYaJbHOTO areHTa WIn
MYJIbTHAr€HTHYIO CHCTEMY, JEMOHCTPUPYIOILYI0 IPUMEHEHHE COBPEMEHHBIX IOAXOJI0B K
ajanTanuyd  OOJIBIIMX SI3BIKOBBIX MOJICNICH, VYIPABICHUIO MaMSThIO, B3aWMOJCHCTBHIO C
MHCTPYMEHTAMU M 00ecrieueHUI0 0€301aCHOCTU B pealIbHBIX CLIEHAPUSX.

3agaun, KOTOpbie HEOOX0IUMO BbIMOJHUTH:

—BBIOpaTh W OOOCHOBATH MPEIMETHYIO 00JacTb NPUMEHEHHUs areHra (HampuMmep:
TEXHUYECKas IOAJEepXKKa, aBTOMATHU3aLUs aHajlu3a [JaHHbBIX, IEPCOHANbHBIM ITOMOIIHUK,
pe3epBUPOBAHUE PECYPCOB);

— peann30BaTh areHTa ¢ UCIOJIb30BaHHEM OJHOH U3 coBpeMeHHbIX miardopm (langchain,
llama index, semantic kernel u np.) U MHTErpUPOBaTh MEXAHMU3M rag Ui AOCTYNAa K BHEIIHUM
3HAHUM;

—100aBUTh KOMIIOHEHTBl AareHTHOW apXWUTEKTypbl: MaMATh (KPaTKOCPOYHYIO U
JOJTOCPOYHYIO), IJIaHUPOBAHUE, UCIOJIb30BaHUE HWHCTPYMEHTOB (api, mcp-cepBepbl), JIOTUKY
NPUHATHS peIleHUH;

—obecneynTh 0e30MacHOCTh M KOHTPOJUPYEMOCTb: PEaTM30BaTh MPOBEPKY JEHCTBHIA,
(GUIBTPALNIO 3aTIPOCOB, 3AIUTY OT HHBEKIIUH 1 HEIIETICBOTO TIOBEICHHUS;

— IMOJTOTOBUTH CUCTEMY K JIeTI00: 0)OpMUTH B BUE BeO-untepdeiica (streamlit, gradio),
3aJOKyMEHTUPOBATh APXUTEKTYpy M CIEHApUM HCIOJIb30BaHUSA, NpPHU HEOOXOAUMOCTH —
pa3BepHYTh B OOJIaKe.

IIpoekT MOKeT OBITH MPeCTABJICH B BU/E:

— peno3utopus Ha github ¢ koz0M, ToKyMeHTaluel 1 HHCTPYKIMEH 1O 3aMyCKy,

— HOYTOYKa C MOIIAaroBbIM OMHMCAHUEM,

— IEMOHCTPALIMOHHOTO BUJIEO U MPE3CHTALUH,

—paloTaromiero Be0-npuIoKeHusl.

Kpurtepuu oneHnBaHus NpoeKkTa:

— COOTBETCTBHE IPOEKTa HM3YyYEHHBIM TEMaM: HCIOJb30BaHME KOMIIOHEHTOB AareHTHOW
apXUTEKTYpHI (MaMsTh, INIAHUPOBAHNE, HHCTPYMEHTHI), IPUMEHEHUE rag u aganTanuu llm;

—TyOWHa peaiu3aluy: Hanyue (YHKIHOHAIBHBIX MOIYJeH, paboTra ¢ BHEITHHUMHA
CepBUCaMM, IOJIEPIKKA JHajIora U KOHTEKCTa;

—y4€r 0e30MmacHOCTH U HAAEKHOCTH: pEaTu30BaHbl MEPHI 10 KOHTPOJIO JAEHCTBHIH,
(GWIBTpauy BBOJA U TPEIOTBPAIICHUIO PUCKOBAHHOTO TIOBEICHNS;

—Ka4eCTBO apXUTEKTYpPhl M JIOKyMEHTAIMW: CHCTEMa CIPOEKTUPOBaHA C YYETOM
MacITabupyeMOCTH, KO/ CTPYKTYPUPOBaH, apXUTEKTypa ONKcCaHa MMOHSITHO;

— paboToCOCOOHOCTh M BOCHPOHM3BOJMMOCTB: TNPHIIOKEHUE 3allyCKaeTcs, CLIeHapUu
MIPOBEPEHBI, HHCTPYKITUH ITOJIHBIC U TIOHSITHEIE.
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3amanus 1J151 NPOMEKYTOYHOM ATTeCTANUM 10 JUCHUILIMHE (MOTYJII0)

Ne 3ananue OtBer Kommnerenuus
n/n
1 | HazoBuTe KiIr04€BYIO0 TEXHOJIOTHIO, JISKAIIYIO B OCHOBE | Bombinas s3b1koBas YK-1
COBPEMEHHBIX MHTEJUICKTYaJIbHBIX areHTOB. mozaens / LLM
2 | VKaxkuTe MOIXO0I, IPH KOTOPOM MOENH TOMMOIHIETCS Retrieval VK-1
BHEIIHUMH 3HAHUSMU JUISI TeHEPaIllii OTBETA. Augmented
Generation / RAG
3 | Kak Ha3bIBaeTcs Ipoliece IanTaiui MOJICIHN C YIETOM OO0yuenne ¢ YK-1
MIPENOYTEHUN YeI0BeKa? MIOJIKPETIIICHUEM Ha
OCHOBE
YeJI0BEYECKOT0
¢bundexa / RLHF
4 | HazoBuTe MIPUHITUII, IPU KOTOPOM CHCTEMaA ATEHTHBIN MOIX0 YK-1
paccMaTpuBaeTCsl Kak COBOKYITHOCTh aBTOHOMHBIX / MynbTuareHTHas
B3aMMOJCHCTBYIOUIMX KOMIOHEHTOB. cucremMa
5 | Kak Ha3pIBaeTCs TOKyMEHT, OMTUCHIBAIOIINH [IE€JTH, POIH ATEHTHBII YK-2
Y TIpaBHJIa B3aMMOJICHCTBUS areHTOB B crcTeMe? KOHTPAaKT /
Creuudukanus
[IOBEJCHHUS
6 | HazoBuTe MeTo, IO3BOJISIONINI KOHTPOIUPOBATH Mexanuzm YK-2
JICWCTBUS areHTa U MPEeoTBpalaTh HexKenaTeIbHOe CHIEpXKEK U
MOBEJICHUE. MIPOTHUBOBECOB /
IIpoBepka
JIeHCTBHA
7 | Ykaxkure criocob oGecrieueHnst HaA&KHOCTH areHTHOM Boccranosnenue YK-2
CUCTEMBI TP COOSIX MK OIIHOKAX. cocrostHust / Fault
tolerance
8 | Kak Ha3bIBaeTcst mpoliecc OLEHKH KOPPEKTHOCTH U OneHka KayecTBa YK-2
IIOJIE3HOCTH AECUCTBUM areHra’? AreHTHOW CHUCTEMBI
/ Agent evaluation
9 | HazoBuTe apXHUTEKTYypHBII KOMIIOHEHT, OTBEYAIOIIHI 3a [lamste arenta / OIIK-1
XpaHEeHHE KOHTEKCTa JIHalora. Memory
10 | YkaxuTe MeXxaHU3M, O3BOJISIOLINHI areHTy [InanupoBanue / OIIK-1
IUTAHUPOBATH TIOCJIEAOBATEIBHOCTD ACHCTBUH. Planning
11 | Kak Ha3bIBaeTCsl MOMYJIb, C IOMOLIBIO KOTOPOT'O areHT Huctpyment / Tool OIIK-1
B3aMMOJICHCTBYET C BHEIIHUMHU CEpBHUCAMU? / MCP
12 | Ha3oBure popmat npeacTaBieHus 3HaHUM, BekropHoe OIIK-1
ncrnons3yembiil B RAG-cucremax. XpaHUIHIIE /
Embeddings
13 | HasoBute ruiatdopmy [Uist CO3/1aHKsI areHTOB C LangChain / IK-1
MHHHMAJIbHBIM IIPOrPAMMUPOBAHUEM. Llamalndex /
SmythOS
14 | Kak Ha3pIBaeTCd KOMIIOHEHT areHTa, OTBEYAIOIIni 3a [Monutuka / Policy / [K-1
BBIOOp CIIEyIOIEero AeHCTBHSA? Reasoning module
15 | Ha3oBuTe TEXHOJIOTHIO, TO3BOJISIOLIYIO areHTy MCP / Tool calling IK-1
ucnonb30BaTh BHemHUEe APL / Function calling
16 | Kak Ha3pIBaeTcs MOJX0M, IPU KOTOPOM areHT yuutcs Ha | Camoaganranms / [K-1
cOOCTBEHHBIX OIIMOKax? Self-improvement
17 | Ha3oBuTe NPUHLMI 3aLIUTHl aT€HTHON CUCTEMBI OT Banupauus BBoga / [1K-2
prompt-nabeKuni. Input sanitization
18 | Kak Ha3pIBaeTCS MEXaHU3M, OTPAaHUYMBAIOLIMHA JOCTYII KonTpoins [1K-2

arcHTa K 4yBCTBUTCJIbHBIM onepaum[M?

npusuiernii / Role-
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based access

19 | Ha3oBuTe TEXHOIOTHIO, 00ECIICUNBAIOIIYIO OE30MACHYIO Mudposanue / [1K-2

nepeaavyy JaHHbIX MKy arcHTaMH. TLS/ Secure
messaging

20 | HazoBure cuctemy, HEHTPAIM30BAHHO YIPABISIONIYIO [Tnatdopma [1K-2

’KM3HCHHBIM LIUKJIOM arcHTOB. OpKecTpaluu
arentos / Agent
orchestration
platform
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