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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas mporpamma aucuMIUIMHBL (Moaynst) «Pa3paboTka MHTEIEKTyadbHBIX areHTOB»
COCTaBJIEHA B COOTBETCTBHHM C (hefiepallbHbIM roCy1apCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
BeIcIIero oOpa3oBaHus — Marucrtparypa mno HampasieHutro 02.04.01 Marematuka
KOMIIbIOTEpHbIE Hayku, npoduiab IIpoaykToBas aHamMTHKA, YTBEPXKAECHHBIH INPHUKA30M
MunucTepcTBa HayKH U BbIciiero oopasoanus Poccuiickoit deneparmu Ne 810 ot 23.08.2017
roja.

N3yuenne nucuuminHbl (Moxyns) «Pa3paboTka MHTEIIEKTYAIbHBIX areHTOB» IMO3BOJISIET
chopMHpOBATh y CTYJCHTOB IPAKTUYECKUE KOMIIETEHIIMU Ui NIPOEKTUPOBAHUSA, pa3pabOTKH U
BHE/IPECHUS AaBTOHOMHBIX HWHTEJUIEKTYaJbHBIX AareHTOB, CIHOCOOHBIX K JIOJITOCPOYHOMY
B3aUMOJICHCTBHIO C IOJB30BATENEM M BHEIIHUMM CHUCTEMaMH, a Takxke o0ecreuumBaTh MX
YCTOMYUBOCTh, O€30MacCHOCTh W COOTBETCTBHE OHW3HEC-IENSIM B PEAIbHBIX YCIOBHUSIX
9KCIUTyaTaluy.

MecTo JTUCUMIIIIMHBI (MOXYJIS) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Hacrosimas nuciumimnHa (MOAyIb) BKIIIOUEHA B Y4€OHBIH IJIaH 10 IPOTrpaMMe MOITOTOBKH
maructpatypsl mo HampaBieHutro 02.04.01 MaremaTuka M KOMIBIOTEpPHBIE HAyKH, MpOoduin
[TpoxykTOBast aHATMUTHKA ¥ BXOJIUT B BapUATHUBHYIO 4acTh bioka 1, popmMupyeMyro yuacTHUKaMu
00pa3oBaTeNbHbIX OTHOIICHUN KaK TUCIUIUIMHA 10 BEIOODY.

Jucuummna (MOAyNb) AOCTYIHA K M3Y4eHHUIO Ha 2 Kypce B 3 cemectpe. JoctymHa s
MPOXOXKACHUSI TMPHU YCIOBUM YCIEUIHOTO 3aBepIICHUs AUCHMILTUHBI (Moayns) «[mybokoe
obyuenne (Deep Learning)».

Heap wn3yuyeHuss AUCHMINVIMHBI (MOAYJIS)! MOATOTOBUTH CIELUUAIUCTOB K CO3JaHHUIO
COBPEMEHHBIX AareHTHBIX CHUCTEM Ha OCHOBE OOJBIIUX S3BIKOBBIX MOJENEH, 00JIaJaronx
aMsThIO, CIIOCOOHOCTBIO K IJIAHUPOBAHUIO, MHTETPALMEH ¢ BHEITHUMH CEPBUCAMH U KOHTPOJIEM
MOBEJCHUS.
3agaum u3y4yeHus TUCHUILIMHBI (MOYJIs1):
— OCBOUTH apXUTEKTYpPbl MHTEJUICKTYAIbHBIX ar€HTOB C MOJICP)KKON MaMATH M BHEIIHUX
WHCTPYMEHTOB;

— Hay4duThCs pa3padarbiBaTh U pazBopaunBate MCP-cepBepbI A1 MOAKIIOUEHHS BHEITHUX
WHCTPYMEHTOB;

— TpUOOPECTH HABBIKM TECTUPOBAHUS areHTOB W BBIABICHHS HEIETEBOIO MM OMAcCHOTO
TTOBE/ICHHUS,

— OCBOUTB TEXHOJIOIMU COOPKH, JAETLIOSN U OPKECTPALIUU Ar€HTHBIX MPUII0KEHU;

— Ppa3BUTh yMEHHE OaJaHCHPOBAaTh MEXKIY aBTOHOMHOCTBIO areHTa M HEOOXOIUMOCTBIO
KOHTpPOJISL U O€30IaCHOCTH.

B pe3yabTare 0cBOCHUS IUCHUILUIMHBI (MOYJIS1) 00yYAKOLIMIACS T0JI5KEH:

3Hamb:

— mnpuHIMnel padbotel LLM, apxutektypy TpaHchOpMEpOB U MOAXOABI K UX aJamnTaluu

(fine-tuning, RAG, RLHF);
— apxutektypy MU-areHToB, BKJIIOYass MaMsTh, IUIAHUPOBAHUE M B3aUMOJCHCTBUE C
WHCTPYMEHTaMH;

— MPOTOKOJIBI MEXAareHTHOTO B3aMMOJIEHCTBUS M OCHOBHBIE YIpo3bl 0€30IMacHOCTH

areHTHBIX CUCTEM;

— METO/Ibl OIIEHKH, MOHUTOPHHTA U 00ECTIeYeHHS HaIEKHOCTH areHTOB.

ymemu:

— pa3pabaThiBaTh HMHTEIUICKTYAIbHBIX areHTOB C MAaMSThIO W HHTErparMell BHEUTHUX

cepBucoB (uepe3 MCP/API). PaspabatsiBats MCP cepBepa,;

— OILICHMBATh U TECTUPOBATH IMOBEJCHUE ar€HTOB, BBISIBIISITH HELIEIEBOE NTOBE/ICHUE;

— coOuparh U JICTUIONTH areHTHBIE MPUIIOKEHUS TSl PeabHOTO HCIIOIb30BaHMUSL.

e1a0emb.
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— MPAaKTUYECCKUMHU HAaBbIKAMH IMOCTPOCHUS areHTHBIX CHUCTEM OT MPOTOTHIA [0
paboTaromero npuiIoKeHus,

— HHCTPYMEHTaMH BEKTOPHOT'O MOMCKA, OPKECTPAIIMU areHTOB U Pa3BEPTHIBAHUS MO/ICIICH
(VLLM, LangChain u ap.);

— MeToaaMu obecredeHus: 6€30IMaCHOCTH, KOHTPOJISA M YCTOMYUBOCTH areHTOB,;

— HaBBIKAMH apPXUTEKTYPHOIO IPOEKTHPOBAHHUS C Y4ETOM OajaHca aBTOHOMHOCTH H
KOHTPOJISL.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs
Kowmmerenmuun, Qopmupyembie B pe3yabTaTe OCBOCHHS JAUCHUIUIMHBI (MOIYJsS) TIpU
MIPOBEJCHNH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YJaIOIIUXCS C IEAArOTHYECKUMU

paboTHUKaMU YHHUBEpCUTETA U B (DOPME CaMOCTOSATETHHON PAOOTHI 00yUYAIOIIIXCS:

Komnerenuus

Conep:xaHue KOMIETEeHITHH

Nuauxarop
KOMIIeTEHIINH

IlepeyeHb MJIAHUPYEMBIX
pe3yibTaTOB 00yUeHHs 1O
AUCHMILIMHE (MOAYJIIO)

YK-6.

Crocob6eH onpenemsaTh 1
pCaIN30BLIBATH TPHUOPUTETHI
COOCTBEHHOM JICATEIBHOCTH U
CITOCOOHI e¢
COBEpIIECHCTBOBAHUS Ha OCHOBE
CaMOOIICHKHU

YK-6.1.

3HaeT OCHOBHBIE METO/IBI
CaMOOIICHKH U aHajin3a CBOEH
IEeSITEILHOCTH, a TAKKE
MIPHUHIUIGI YTIPABICHHS
BPEMEHEM M IISJICIIOIaraHUs

VK-6.2.

YMeeT cTaBUTh pealnuCcTUUHbIE U
JOCTUKHUMBIE 11U, OTPEAETATH
MIPUOPUTETHL B CBOEH
JIeSITeNIbHOCTH, a TaK¥Ke
pa3pabaThiBaTh U BHEAPATH
IJTaHBI IO COBEPIICHCTBOBAHUIO
CBOMX HaBBIKOB U KOMITETEHITHI
Ha OCHOBE IOJy4YE€HHOU
CaMOOIIEHKH

YK-6.3.

HNmeet npakTUYECKUNA OTIBIT
IMPUMCHCHUA MCTO/I0B
CaMOOLICHKH B CBOEH
npoeccnoHambHON
JesITeIbHOCTH, BKIIIOYas
y4aCTHUC B TPCHUHIaX,
CeMMHapax U MPOEeKTaXx,
HaIpaBJICHHBIX Ha Pa3BUTHE
TaHOH 3 (HEKTUBHOCTH U
1po¢heccuoHaIbHOIO pocTa

OIIK-1.

CnocobeH HaXOIHTh,
(GopMyITHpOBaTh U periaTh
aKTyaJibHbIC ¥ 3HAYUMBbIC
npoOJIeMbl TPUKIIATHON 1
KOMIIBIOTEPHOI MaTeMaTHKH

OIIK-1.1.

3HaeT OCHOBHBIE METOBI U
ITOAXO/IBI K PELICHUIO 3a/1a4
IIPUKJIAHON U KOMIIBIOTEPHOU
MaTeMaTHUKH, BKITIO4ast
aITOPUTMBI, MATEMaTHYECKOE
MOJEIINPOBAHUE U TEOPHIO
ONITHMU3ALINY, a TAKXKe
COBPEMEHHBIE HHCTPYMEHTBHI U
TEXHOJIOTHH, UCTIOJIb3yEMBIE B
9TOM 0bsacTu

OIIK-1.2.

YMeeT aHanu3upoBarTh U
($hopMynupoBaTh
MaTeMaTHYeCKue 3a4a4H,
MIPUMEHSATH COOTBETCTBYIOIIHE
METOZBI M AJITOPUTMBI TS UX
pelIeHns, a TaKkKe
WHTEPIIPETHPOBATH U
MPECTaBIISTh PE3yJIbTaThl B
MIOHSITHOM M JOCTYITHOH hopme

OIIK-1.3.

Nmeet npakTHYECKUNA ONBIT
paboTHI HAT MPOSKTAMU HITH
HCCIIEIOBAHUSIMH B 00J1aCTH
NPUKIATHONW U KOMIIBIOTEPHOM
MaTEeMAaTHKH, BKIIOYasl y4acTHe
B KOHKYpCaX, OJMUMINAAaX WIH
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HayYHBIX MMyOJIUKALUAX, T/IC
OBUIH pelIeHbl aKTyaJbHbIE ’
3HAYMMBIE 3a]]a4l

[K-1.

Crioco0eH omnpeensTh o0Iue
(hOpMBI 1 3aKOHOMEPHOCTH B
JIAHHBIX IPOTYKTOBOM
AHAIUTUKA

[K-1.1.

3HaeT OCHOBHBIE TCOPETUUCCKUE
KOHICIHIMK U IPUHIHUIIbI,
OTHOCHIIMECS K 00J1aCTH
MIPOJIYKTOBOM aHAIIMTUKH, &
TaK)K€e KIFOUYEBBIE
3aKOHOMEPHOCTH U MOJIEJIH,
KOTOpBIE IIOMOI'al0T B aHAJIU3E U
HMHTEPIPETAINU TAaHHBIX

IK-1.2.

YMeeT npoBOIUTH
CHUCTEMAaTUYECKUI aHAIIN3
MPOAYKTOBOM aHAIUTUKH,
BBISIBJISITH U (DOPMYJIUPOBATH
001I1e 3aKOHOMEPHOCTH 1
TEHCHIINH, a TAKXKe IPUMEHSTh
METOABI HCCIICAOBAaHUA 1A
MIOJTyYEHUS] HOBBIX 3HAHUH H
TOHAMAaHUS

[K-1.3.

HMmeeT npakTUUECKUNA OIBIT
paboThl B 001aCTH MPOAYKTOBON
aHAJINTHKH, BKIIOYAs yJacTHe B
Hay4YHBIX IIPOEKTaX,
UCCIIEIOBAHUSX WIN
MPAaKTHYECKUX 3a/IaHUSX, T1e
OBLTH BBISIBIICHBI M OITHICAHBI
obmye GopMbl U
3aKOHOMEPHOCTH

[K-3.

Crioco0eH pemaTs 3a1a9u
npodeccnoHaIbHOM
JIeITEIbHOCTH B 00JIaCTH
HPOIYKTOBOW aHAIUTHKH,
(opMyIHpOBaTh Pe3yIbTaThI
aHaJIn3a U BBIABJIIATH
IMMOCJICACTBUA MMOJTYYCHHBIX
JAHHBIX JUTS IPUHATHS
000CHOBaHHBIX pEIICHUH U
OINITUMH3AalU IIPOJYKTOB

[IK-3.1.

3HaeT METObl U UHCTPYMEHTBI
MIPOAYKTOBOM aHATUTUKU

[K-3.2.

YMeeT NpUMEHSTh
aQHAINTHYECKUE HHCTPYMEHTHI H
[porpaMMHOE oOecTieueHne s
00paboOTKH U BU3yaTH3alluH
JIAHHBIX, & TAKKE
(bopMyIHpOBaTh BHIBOIBI HA
OCHOBE ITPOBEJICHHOTO aHAIN3a

[K-3.3.

Hmeer ombIT paboThl HAZL
peabHBIMH IPOCKTaMU B
00J1aCTH MPOTyKTOBOM
AQHAJIMTHKY, BKIIIOYAs aHAJIH3
II0JIb30BATENILCKOTO OBEICHUS
1 ONTHMHU3ALMIO TPOAYKTOB Ha
OCHOBE TIOJYYEHHbIX JaHHBIX

[K-6.

Cnocoben pa3pabaTpiBaTh
MporpaMMHOE O0eCTICUeHUE IS
pelIeHuns IPUKIIAJIHbIX 3371249 B
chepe TPOYKTOBOM aHATTUTHKH

[K-6.1.

3HaeT OCHOBHEBIE S3BIKU
MIPOrPaMMHUPOBAHUS, METOIBI
pa3paboTKu MPOrpaMMHOTO
o0OecrieueHus, a TaKXKe
MIPUHIIUIIBI TPOSKTUPOBAHUS U
APXUTEKTYPBI IPOTPAMMHBIX
CUCTEM, IPUMEHSIEMBIX B
MIPOJTYKTOBOM AHAJINTHKE

[1K-6.2.

YMeeT aHanu3upoBaTh
MIPUKJIaTHBIC 3a]Ia4H,
pa3pabaThIBaTh aTOPUTMBI U
PCAIN30BBIBATL UX B BUIC
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MIPOrPaMMHOTO 00eCIIeUeHUs,
HCIIONB3YS COBPEMEHHEIE
UHCTPYMEHTHI ¥ TEXHOJIOTHH, a
TaK)Ke MPOBOJIUTH TECTUPOBAHUE
Y OTJIAJIKY CO3/IaHHBIX PEIIeHUI

I1K-6.3.

HmeeT nmpakTUUECKUA OIBIT
pa3paboTKH MPOrpaMMHOTO
oOecrieyeHus B paMKax
peaybHBIX IPOEKTOB, BKIFOYAs
ydJacTHe B KOMaH/ax, re Opum
YCHEIIHO PeaTn30BaHbI
penIeHus 11 KOHKPETHBIX
MPUKJIAIHBIX 33139
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3. Temaruueckuii njiax

Ne TpynoeMKoCTh, aKaTeMUYeCKHE YAChI
n/n Ounas popma
HaunmMmeHnoBanue pop. TKY
a3jesna THCHUIINHBI Aynuropuas pagora (Tekyumi
P Jlekuun | CeMuHAapBbI CamocTosTe y
(MoayJis) K KOHTPOJb
(mpakTuyec OHTPOJIb JIbHas ycneBaemoctH)
KHe padoTta
3aHSATHA)
1 OCHOBHBIC PUHIIMITHI OMaIlTHUE
PHHILE 10 10 42 A
LLM npuoxeHui 3aJaHus
2 I?(SCHOBOT;; ;II'IpI/IHI_II/Il'[LI ToMammme
P 10 10 42 3aJaHusd
WHTEIICKTYaIbHBIX
areHToB
3 ApXUTEKTypa u TloMamHue
MIPOCKTUPOBAHHE 10 10 42
N 3aJ1aHus
AreHTCKUX NMPHIOKECHUH
3auem c OUeHKOl 4 [IpoekT
Hmozo: 30 30 4 126
Oo6vem oucyunaunvt (modynsn) (6 190
ak. 4.)
O6vem Ooucyunnunvt (Modyns) (8 5

3au. eo.)

4. CopepxaHue TMCUUILTHHBI (MO1YJIs)

Neni/m | HammeHoBaHue pa3aesia

JAMCHMILJIMHBI (MOYJIs1)

Coaep:xanue TUCHUILIUHBI (MOAYJISI) IO TeMaM

1 OCHOBHBIE IPUHIIUIIBI
LLM npunoxxeHui

Ananranys OONBIINX S3bIKOBBIX MOJENEH O] LIeJIeBBIEC 3a1a4n
OO0y4eHHe ¢ MOJAKPEIJICHUEM Ha OCHOBE YEJIOBEUECKOTo (uaoeKa
[MoaroroBka Mo/eNH K KCILTyaTalluu
['eHepanusi OTBeTa MOJB30BATENIO0 C YYETOM JIONOJHUTEIBHO HANJICHHON
peneBantHoM nndopmanuu (Retrieval Augmented Generation, RAG)

2 OCHOBHBIE PUHITHITHI
IIOCTPOEHUS
WHTEIIEKTYaIbHbBIX
areHTOB

AT€eHTBI

My.HBTI/IaI‘eHTHLIe CUCTEMbI

MyJ'IBTI/IMO,Z[aJ'ILHLIQ ar€HTHBIC CUCTEMBI

CaMoaanTupyroImecs 1 CaMOpPa3BUBAIOIIMECS areHTHBIE CUCTEM
OleHKa Ka4uecTBa ar€HTHBIX CUCTEM

3 ApxuTekTypa u
MPOEKTHPOBAHHUE
Are€HTCKUX MPUIIOKEHUIN

ATEHTHBIE  CHCTEMBI
POrpaMMHUPOBAHUEM

oe3

be3omacHOCTL areHTHBIX CUCTEM
Haﬂe)KHOCTI) nu ynpaBHHeMOCTB AI'CHTHBIX CUCTEM
[IpoexTupoBaHue U AETUION areHTHBIX CUCTEM

[IpuMepsl areHTHBIX CUCTEM

POrpaMMHUPOBAHHUS

u

C  MHUHHMAJIbHBIM
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoCTPaHsIEMOro IMPOTPAMMHOTO O0ECHEeYeHHs, BKJIIOYAs MPOAYKTHl OTCUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIa K pecypcaM M3 JI000# TOUYKH, Tlie eCTh NOAKII0oUeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

OcHnognas numepamypa:

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

2. JlakmmvanaH, B. MamuaHoe oOydenue. [laTTepHbI MPOCKTHPOBAHUS : MPAKTUYECKOE
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.

Jlonoanumensnan numepamypa:

1. Koamwo, JI. [TocTpoeHue cucreMm MammmHHOTO 00ydeHus Ha s3bike Python : mpakTuyeckoe
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 pacmojaraeT MaTepHallbHO-TEXHUYECKOH 0a30if, COOTBETCTBYOLICH
JEHCTBYIOIIMM MPOTUBOIIOKAPHBIM IIPaBUJIaM U HOpMaM U 0OecreunBarolell MpoBeIeHNEe BCeX
BUJIOB JIUCHUIUIMHAPHOW W MEXAUCUUTUIMHAPHOW TOATOTOBKH, MPAKTHYECKOW W Hay4dHO-
HCCJIEIOBATENIBCKON paboT 00ydarouxcsl, IPe1yCMOTPEHHBIX Y4€OHBIM MJIAHOM.

[TomerieHus1, KOTOpPbIE MPEICTABISAIOT CO00M yueOHbIE ayAUTOPUH JJIsl TPOBEICHUS 3aHATHH
JEKUMOHHOTO THWMA, 3aHATHM CEMHHApCKOro (MPaKkTUYECKOro) THIA, TPYNIOBBIX U
WHAUBUAYAIbHBIX KOHCYIbTAIIMMA, TEKYIIETO KOHTPOJSI U MPOMEKYTOYHON aTTECTAIlNH, a TaKkKe
MOMEILEHUS JUIsl CAMOCTOSTEIbHOM pabOThl M IOMEUIEHUS JAJI XPaHEHUS U MPOPUIaKTUUECKOTO
oOcity>kuBaHus yueOHOro ob6opynoBanus. IloMemmenuss yKoMIIJIeKTOBaHbI CIIEUAIN3UPOBAHHOM
MeOeNbI0 U TEXHUYECKHUMH CPEJICTBAMHU OOYy4YEHUs, CIYyXallMMU JJIs MpeACTaBlIeHusl y4eOHOoM
uHpopManuu OOJIBIION ayTUTOPUH.

N3yuenne AucumInHbl (MOIYIs) 00eCTieYMBaeTCs B YICOHBIX ayTUTOPUSIX, OCHAIIICHHBIX

— CTOJIaMH U CTYJIbSIMH;

— KOMITBIOTEPHOU TEXHUKOM;

— MEXaHHYECKUMHU KallbKYISITOPAMH;

— CMELUAIU3UPOBAHHBIM 000PYAOBaHUEM, BKIIIOYasl JEMOHCTPALIMOHHOE 000pyI0BaHUE.

[TomereHust 151 CaMOCTOSITEIBHON pabOThl 00YJaIONMINXCsl, B TOM YKCIIE TPUCTIOCOOICHHBIE
JUTSL WCTIONH30BaHMsI MHBAIWIAMH M JIMIAMU C OTPAHMYEHHBIMA BO3MOXXHOCTSMH 3J0POBBSI,
OCHAIIIEHbl KOMIBIOTEPHONH TEXHHUKON C BO3MOXKHOCTHIO MOAKIIOUYEHUS K ceTu «MHTepHeT» U
o0ecrieyeHHEM  JIOCTyNa B  3JEKTPOHHYIO  HH(POPMAlMOHHO-00pPA30BATENIbHYIO  CPEdy
YHuBepcurera.
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https://znanium.ru/catalog/product/2204219
https://znanium.ru/catalog/product/2140204
https://znanium.ru/catalog/product/2102618

OO0yyarmumMcsl TPeaoCTaBIsSeTCs JOCTyn (B TOM 4HCIE YAAJICHHBIH) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «VHTepHeT», 3MEeKTPOHHBIM pecypcaM (B TOM
YHCIIe JJCKTPOHHBIM OHOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MPOQECCHOHAIBHBIM 0a3aM

JAHHBIX 1 UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HaumenoBanue nopraia Ccblika
(M3ganus, Kypca, A0KyMeHTa)
1. | Hayunas snektponHas 6ubmauoreka elibrary.ru https://elibrary.ru/defaultx.asp
oubimoTexa
2. basza mauneix s | T-cnenuanucros https://habr.com
3. | basa nannbix ScienceDirect https://www.sciencedirect.com
4. | OdunuanbHelii calT MUHHCTEPCTBA HAYKU U https://minobrnauki.gov.ru/

BBICIIIEro oOpa3oBanus Poccutickoit denepariu

5. | ®enepanbubiii mopran «Poccuiickoe odpazosanue” | https://www.edu.ru/

6. | Uadopmarmonnas cuctema "Eannoe okno qoctyna | http://window.edu.ru/

K 00pa3oBaTeNsHBIM pecypcam”

7. Enunas xosieknus mudpoBeIx 00pa3oBaTeIbHBIX http://school-collection.edu.ru/

pecypcos

8. | ®enepanbHblii IEHTP HHOOPMAITHOHHO - http://fcior.edu.ru/

00pa3oBaTesbHBIX PECYPCOB

[lepeyensr WHDOPMAIMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPH

OCYIIECTBIICHUU

00pa30BaTeNbHOTO MpoIiecca Mo JUCIUILINHE (MOAYIII0), B TOM YHCIIEe KOMIUIEKT JTUIEH3NOHHOTO
MPOrPaMMHOTO  OOCCIICUeHUs, COBPEMEHHBIE TmpodeccHnoHalbHbIe  0a3bl  JTAaHHBIX

I/IH(1)OpMaI_II/IOHHbIe CIIpaBOYHBLIC CUCTCMBbI:

u

Server)

HaumenoBanmne 110 IIpoussoacreo JInuen3nonnoe / cB060HO
pacnpocTpaHsieMoe
OnepanyoHHbIe CHCTEMBbI:
Microsoft Imagine (Windows Client, | 3apy6exHoe JIMILEH3UOHHOE

Bpay3zepsbI:
Sunexc.Bpaysep OTEUYECTBEHHOE cBOOOJIHO pacrpocTpaHsIeMoe
Google Chrome 3apy0exHOe CcBOOOJTHO PACTIPOCTPAHSIEMOE

OducHble NpUIOKEHNA:

Microsoft Imagine (Visio, OneNote) | 3apybextoe JIMIEH3HOHHOE
TeXstudio 3apyOekHOe CBOOOIHO pacIpocTpaHsieMoe
Adobe Acrobat Reader 3apy0esKHOe CBOOOJIHO pacrpocTpaHsIeMoe

HpOFpaMMHOC odecrneuyenue IJIS IJTAHUPOBAHUS U YI€TAa BPEMCHU:

Toggle app | sapyGesxnoe | cBOGOIHO pacmpocTpaHseMoe
Cucrembl ynpasJieHUsl IPOEKTAMM:

Microsoft Imagine (Project) | sapyGeskHoe | nuuensuonHoe
Cucremsbl ynpapieHusi 0a3aMH JaHHbIX:

Microsoft Imagine (SQL Server) | sapyGesxHoe | muuensmonHoe
Cucrembl pe3epBHOro konuponanmns (backup):

Acronis Backup Advanced for 3apyOexHoe JIMLIEH3UOHHOE
HyperV

CnpaBo4HO-TIPABOBBIE CHCTEMBI:

Koncynsranrllitoc: cripaBo4HO- OTEYECTBEHHOE JIMLEH3UOHHOE
IpaBoBasi CUCTEMA

Cpencrpa aHTMBMPYCHOM 3aILMTHI:

Kaspersky Endpoint Security mst OTEYECTBEHHOE JIMIEH3HOHHOE
ousneca Cranmaptabiii Russian

Edition

Cpeabl pa3padoTKu:
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https://elibrary.ru/defaultx.asp
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Visual Studio Code 3apyOekHOE CBOOOHO pacIpoCTpaHsIeMOe
Bash (Unix shell) 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHIEMOE
Anaconda 3apyOekHOe CBOOOJTHO pacIpocTpaHsIeMoe
Robotic Operating System 3apy0exHOe CcBOOO/THO PACTIPOCTPAHSIEMOE
CopelliaSim 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
Google Colaboratory 3apy0exHOe cBOOOJTHO PACTIPOCTPAHIEMOE
ITakeThbl MPOrpaMMHBIX CPEICTB U OMOJTHOTEK:

AutoPsy 3apy0eKHOE CBOOOJTHO pacIpocTpaHsIeMoe
Interactive Disassembler (IDA) 3apyOexHoe cBOOOJTHO pacIpOCTpaHsIeMOe
Cucremsbl ynpasieHusi onéanorpagpuyeckoil uHpopManmeii:

Zotero | 3apyOekHOe | CBOOOJIHO pacIpocTpaHsIeMoe
CepBHCHI H CTYKOBI:

Bind 3apy0exHOe CcBOOOJIHO PACIIPOCTPAHSIEMOE
Docker 3apyOekHOE CBOOOIHO pacIpOCTpaHsIEeMOe

7. MeroanyecKue  OlleHOYHbIe MATEPHAJIbI
MeToanyeckne yKazaHHus I 00y4AIOUIUXCS 110 OCBOCHUIO TUCHHILIMHBI (MOYJIs1)

B nponecce usyuenus: nucuuIuiuebl (Moayisi) «Pa3paboTka MHTEIUIEKTYalbHBIX areHTOB»
B paMKax TEKYILEro KOHTPOJIs YCIIEBaeMOCTH MCIOJIb3YIOTCS TaKue BUIbl yueOHOH paboThl, Kak
JIEKLIMU, CEMUHAPBI, TOMAIIHUE 3aJaHMsl, IPOEKT, a TAKXKE PA3JIMYHbIE BUJIbI CAMOCTOSATEIbHON
paboThl OOydarolmuxcs IO 3aJaHUIO IPENojaBaTelis, HalpaBICHHbIE HAa Pa3BUTHE HABBIKOB
npoeCCHOHATBHON JIEKCHKH, 3aKpEeIUIeHHE MPAaKTUYECKUX MPO(ECCHOHATBHBIX KOMIIETEHIIHIH,
HOOILPEHNE UHUIATHB.

Jlexyus — cHUCTEMAaTHYEeCKOe, IOCIEIOBATEIbHOE, MOHOJOTHUECKOE  H3JI0KEHHUE
nperno/iaBaTesieM yueOHOro MaTepuaa, Kak IpaBuiio, TEOPETHYECKOTO XapaKTepa.

B mpomecce neknuii peKOMEHIyeTCsS BECTH KOHCIICKT JICKIIUWA: KPaTKO M CXEMAaTHIHO
¢dbuKkcUpoBaTh OCHOBHBIC HJIEH, BBIBOJBI M OOOOIICHHS JEKIMH, BBIIETSITh Ba)KHBIE MBICIH,
KITIOYEBBIC CIIOBAa M TEPMHUHBI. HEoOXOAMMO OTMETHTH BOMPOCHI WM MaTepUANbI, KOTOPHIC
BBI3BIBAIOT 3aTPYAHEHHUS, U TIOMBITAThCS HAWTH OTBETHI B PEKOMEHJI0BAaHHOW nmuTepatype. Eciu
pa3o0parbcsi B Marepuaie He yJaercs, cieayeT c(hopMyIHpoBaTh BOIPOC W 3a1aTh €ro
MpernoAaBaTeNo Ha KOHCYIbTAIMU UM BO BPEMsI CEMUHAPCKOTO (MTPAKTUYECKOTO) 3aHITHUS.

Cemunap — 310 (hopma yueOHOM NesATeTbHOCTH, IPOBOAUMAs B Y4€OHOM 3aBEJEHUU IO/
PYKOBOACTBOM TMpEMojaBaTeNs, TI/€ CTYACHTbl AaKTUBHO YYacTBYIOT B OOCYXICHHSIX,
MPAKTUYECKUX 3aJJaHUsIX U APYrux (popmax B3aMMOACHCTBHUS.

Jlns ycrenrHoi moAroTOBKA K CEMUHAPY PEKOMEHIYeTCs 3apaHee O3HAKOMHTHCS ¢ TeMOM
3aHATHA WU OCHOBHBIMHU MaTCpUalaMH, 4TO0Bl MMETHh BO3MOKHOCTH AKTHBHO y4aCTBOBAaTh B
06CY)K)ICHI/II/I. Taxke moJIe3HO IMOATOTOBUTE BOIIPOCHI U UJACH JJIA O6CY)KI[€HI/I$[, qTO IIOMOXKET
r1y0ske OHATH MaTepual U MPOIEMOHCTPUPOBATH 3aUHTEPECOBAHHOCTb.

Jlomawnee 3a0anue — HabOPp 3a/1a4 IO TEMaM HEJICIIH.

[Ipu pabore Haj MAOMAIIHMMH 33JaHUSMHU BAKHO BHUMATEIBHO O3HAKOMHTHCS C
TpeOOBaHUSIMU U CPOKAMHU BBITIOTHEHUs. PekoMeHnmyeTcst pa30uBaTh 3aaHusl Ha ATaIlbl, YTOOBI
n30exarh Meperpy3ku W Jydllle YCBOUTh MaTepHall, HCIOJb30BaTh Pa3IMYHBIE HCTOYHUKU
nH(popMaIuu, BKIIOYasi Y4eOHUKU U OHJIAMH-PECYPCHI, IJIs1 00Jiee TIIyOOKOTO TTOHMMAaHUS TEMBI.

Ilpoexm — wuccnenoBatenbckas paboTa MO JIUCIHUIUIMHE (MOAYNIO) M Mpe3eHTAlUS
pe3yJIbTaTOB.

Jns ycrienmHoi MoAroTOBKH K MPOEKTY PEKOMEHAYETCS: YETKO ONPEAESIUTh LENH U 3aJa4l
MPOEKTA; COCTABUTh TUTAH PabOTHI, pa30MB MPOEKT HA ATAIbl ¢ YKa3aHUEM CPOKOB BBITOJTHEHUS
Ka)KIO0T0 U3 HUX; MCIIOJIb30BaTh Pa3HOOOpa3Hble HCTOYHUKU MH(QOPMAIIMU U UHCTPYMEHTHI IS
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UCCIICIOBAHMSI TEMBI; PETYJISIPHO MPOBEPSTH MPOrPECC U BHOCHTH KOPPEKTUBHI B IUIAH, €CIIH 3TO
HEe00X0aUMO.

Camocmosmenvras paboma — paboTa CTYIECHTOB, HaIpaBJICHHAs Ha YIIyOJICHHOE
W3YYCHUE OTJICIBHBIX TEM U BOIPOCOB YUYCOHON AUCIIUTIITNHBI (MOIYJIS).

B nporiecce camocTosATenbHON paboThI CTYACHTHI B3aUMOJICUCTBYIOT C PEKOMEHI0BAaHHBIMU
MaTepuajiaMi TPy MUHUMAJIBLHOM yYaCTUU MPENoaaBaTelis. 3aauu CTyIeHTa BKIIOYAI0T padoTy
C KOHCITeKTaMHu JICKITuH (00paboTka TeKCTa), MOBTOPHOE M3yUeHUE YUeOHBIX MaTepHaJIOB TIAHOB
U TE3UCOB OTBETOB, U3YUCHHUE JIOTIOJHUTEILHBIX TEM, BHIMIOTHCHHE YU4eOHO-UCCIIEI0BATEIbCKIX
3aJlaHUM U Ipyroe.

Cucrema OLCHUBAHUSA PE3YyJbTATOB Oﬁy'leHl/lﬂ o JMCIMIIJINHEe (MO}IyJ’[lO)

Kpurepun noJiyyenusi ypoBHSI M OlleHUBAHUS C(POPMUPOBAHHOCTH KOMIIETEHIUI 110
aucuumiInHe (Moay.Jo) «PazpadoTka HHTEIEKTYaJIbLHBIX AT€HTOBY

OneHuBaHuEe ypOBHS Y4YEOHBIX JOCTHKEHHH 0Oydarolmuxcsl Mo AUCHUIUIHHE (MOIYJIIIO)
OCYIIECTBIISIETCS B BUJIE TEKYILIETO KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTECTALIUH.

[Ipome:xyTouHasi aTTrecTalusi MO AUCHUIUIMHE (MOIYJIO) OCYIIECTBIsIETCS B Qopme
3auema ¢ OYEHKOU, TIPU STOM TIPOBOJUTCSA OICHKA KOMIICTCHIMH, C(HOPMHPOBAHHBIX IIO
TUCIUILINHE.

Jnsi ouleHMBAHUS TEKYIIETO KOHTPOJS YCIEBAEMOCTH M IMPOMEXKYTOYHOM aTTeCTaluu
UCIIONB3YETCS JIecATUOAIUIbHAS IIKaja OLEHUBAHUS, KOTOpask COOTHOCHUTCS C TPaTUIIMOHHOMN
NATUOAJILHOM IIKAJION cienyromuM 00pa3oM, €ciu MHOE HE YKa3aHo B CMIIa0yce NUCHUILIMHBIL:

JecaTubannbuas IlaTubannbHas Oo0mas xapakTepHCTHKA pe3yJabTaTa 00y4eHus 1o
OllEHKAa OlLIEHKAa JUCIUIJINHE (MOIYJII0)

10 Ot1anyHO CTyIeHT TONHOCTHIO BIAJ€EeT 3HAHUSIMH, HW3JIO0KCHHBIMH B
9 OTJIMYHO paboueii mporpamme, U riIyOOKO OCMBICISAET AUCIUIUIUHY. OH
CaMOCTOSTENIBHO W JIOTMYECKH IOCIIeIOBaTeIbHO OTBEUYaeT Ha
BCE BONPOCHI, aKIEHTHPYsS BHUMAaHWE Ha HamOoJee Ba)KHOM.
YMeeT aHanmM3WpOBaTh, CpPaBHUBATh, KIIACCU(PHUIIMPOBATS,
0000maTh,  KOHKPETU3UPOBAaTh M  CHUCTEMAaTHU3UPOBATH
W3YYCHHBI MaTepuan, BbIIENAsS KIIOYEBble MOMEHTHl H
yCTaHaBIUBasT  NPUYMHHO-CIEICTBEHHBIE  CBs3M.  YeTKo
(bopMynupyeT OTBETHI, YBEPEHHO HHTEPIPETUPYET PE3yIbTAThI
aHAJIM30B U JPYTUX UCCIICOBAHUH, & TAKKE PEIIaeT CJIOKHBIC
3anayn. CTyIeHT XOpOIIO 3HAKOM C METOJaMHU HCCIIeIOBaHMUS,
HEOOXOJUMBIMHU ISl TPAKTUYECKOW IeSATENFHOCTH, U YMEET
CBSI3BIBATh TEOPETHUECKHUE ACIEKTHI JUCIUTUIUHBI (MOIYJIIS) C
MPAKTHYECKUMU 3aa9aMH.

8 OTinyHO

7 Xoporro CryneHT oOnajaer 3HaHWAMHU MpeaMeTa MOYTH B IMOIHOM
6 Xopomio o0BemMe paboueil MporpaMMbl M CAMOCTOSITEIIEHO, JTOTHYECKU
MOCJIEeIOBATENIFHO U BCECTOPOHHE OTBEYAET HA BCE BOIPOCHI,
aKIIEHTUPYS BHUMaHKUE Ha HarOoJiee 3HaYMMbIX MOMeHTaX. OH
yMeeT aHaIM3WpOBaTh, CpPaBHUBATh, KJIACCU(DUIIUPOBATH,
0000maTh, KOHKPETH3UPOBATh W  CHCTEMATHU3UPOBATH
M3YYEHHBIM MaTepHall, BBIJACIHSAS €ro KIIOYEBBbIC aCIeKThl U
yCTaHaBIIUBAas MIPUYUHHO-CJIC/ICTBCHHBIC CBSI3U.
®dopMynUpyeT CBOM OTBETHI, YBEPEHHO WHTEPIPETHPYET
pe3yibTaThl aHAJM30B W JAPYTUX HCCIICIOBaHHUH, a TaKKe
pelIaeT CIOKHBIE CUTYaIlMOHHBIe 3amadd. CTYIEHT XOpOoIIo
3HAKOM C METOJaMH HCCIIE[OBaHUs, HEOOXOIMMBIMH IS
MPAaKTUYECKON  JEATeIbHOCTH, MW  yMEET  CBS3bIBATh
TEOPETHUYECKUE aCIEeKThl TMpEAMETa ¢ MPAKTHYSCKHUMU
3a/la4aMH.
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JecaTubannbHas IlarubamibHas O0mas xapakTepHCTHKA pe3yJabTaTa 00y4eHus 1o

OLICHKA OLICHKA JUCHUILIHHE (MOIYJII0)
5 VY noenerBopurensHo| CrymeHT obnagaeT 0a30BBIMU 3HAHUSMU IO JUCHUIUIMHE, HO
4 YV I0B/IETBOPHTEIBHO | UCTIBITHIBAET TPYIHOCTH TIPH CAMOCTOSTENBHBIX OTBETAX M

UCTIONB3YeT HETOuHBbIe (OPMYJIUPOBKU. B Xxo1e oTBETOB OH
JIOITyCKaeT OMMOKH, Kacaromuecss cyTH BompocoB. CTyaeHT
CIOCOOCH peIIaTh TOJBKO CaMble NMPOCTHIE 33aa4l U BIIAIEeT
JIUIIb MUHUMAaJIbHBIM Ha00pOM METOJIOB UCCIICIOBAHNSI.

3 He cnan CryZneHT He oBnazen 00g3aTeIbHbIM MUHUMYMOM 3HaHUH 110
MpeIMeTy U HE MOXKET OTBETUTh Ha BOINPOCHI, JAXE €CIU
IpenojaBarenb  334aeT  JOINOJHWUTENbHBIE  HABOJSILHUE
BOTIPOCHI.

Hucrumianaa (Moaynb) «Pa3paboTka HMHTEIUIEKTYyalbHBIX areHTOB»  OLICHHBACTCSI
CIeIyIOIUM 00pa3oMm:

AKTHBHOCTH Bec |KoauyecTBO Onucanue
Jomarnaue 3amanus | 50% 6 HaGop 3ama4 nmo TemMaM Henenu
. IIpoekT — uccenopareabckas padoTa 1Mo TUCIUTLINHE
3ader ¢ OICHKOM 50% 1 p A p et
(MomyII0) ¥ Ipe3eHTalUs PE3yIbTaTOB

B pamkax u3ydeHHs AUCUUIUIMHBI (MOAYIISI) BO3MOXKHO TTOJTydeHHe OOHYCHBIX 0aJlIoB.

®opmysia pacyéTa HUTOrOBOH OLEHKH MO AucuuiuinHe (Moaynarw) «Pa3paborka
HHTEeIeKTYAJIbHBIX areHToB». «0,5 X Cpennee 3a gomamnue 3azanus + 0,5 x 3auer c
OLICHKOM».

Texkymmii KOHTPOJIb YCIIeBAeMOCTH 00YYAIOIIUXCS 110 JMCHHUILINHE (MOTYJII0)
IIpumepHbIe fOMAIIHUE 3aJaHUS

JMomamHnee 3aganue 1. Hactpoiika RAG-cucTemsl ISl areHTa NOJAEPKKA
1. Pa3paboraiite RAG-cuctemy aiisi areHTa TEXHUYECKOM MOAJIEPIKKH.
2. TlonroroBbTe BeKTOpHOE XpaHuiuile (Hanpumep, ¢ nomoupto FAISS umu Chroma) Ha
OCHOBE JIOKYMEHTAINH (IIpelocTaBIeHHbIH Habop .pdf min .txt).
3. Hactpoiite monens (Hanmpumep, Llama 3 wnm Mistral yepe3 Ollama) ans renepanuu
OTBETOB C MOATATUBAHUEM PEJIEBAaHTHOU MH(OPMALINH.
4. PeanusyiiTe LENOYKY:
o Tlouck no 3amnpocy noas3oBaTens —
o U3BneudeHue peneBaHTHHIX (PParMeHTOB —
e T'enepanusi oTBeTa C KOHTEKCTOM
5. TIpotectupyiite Ha 5 TECTOBBIX BONPOCAX.
TpedoBanus:
e Kon na Python (¢ ucnons3oannem LangChain nnn Llamalndex)
e OmnucaHne apXUTEKTypbI
o Ilpumepsl 3a11pOCOB U OTBETOB

Jomamnee 3aganue 2. Paspa0oTka areHTta ¢ nmamMsiTbl0 M HHCTPYMEHTAMH
(MCP)
1. Co3znaiiTe areHTta, KOTOPBII MOXKET:
e Becrtu nuanor ¢ namsaThio (KpaTKOCPOYHON U OJITOCPOUYHOI)
e BrimonHATE [EHCTBUS 4Yepe3 BHEUIHME HMHCTPYMEHTHI (HampuMep, IMOUCK B
MHTEpHETE, OTIpaBKa email, 3arpoc moroibr)
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2. Peammzyiite MCP-cepBep (Model Context Protocol) misi moakimrodeHHs OJHOTO W3
WHCTPYMEHTOB.
Wurerpupyiite arenra ¢ LLM (manpumep, uepe3 OpenAl API unu nmokanbHy0 MOJENb).
[IponeMoHCcTpUpyiTE ClIEHAPHil: MOJIB30BATENb MIPOCUT "HAIIOMHUTH 3aBTpa O BCTpEUE B
15:00 u oTnipaBUTH pUTJIALLIEHUE KoJuiere".

TpeGoBanus:
e MCP-cepBep Ha FastAPI/Flask
o PaOoTaromuii areHT ¢ AeMOHCTpaLuell clieHapus
e OmnucaHue cxeMbl B3aUMOJEHCTBUS

How

Jomamnee 3aganue 3. OueHKa U TeCTUPOBAHME MOBEEHUS areHTa
1. Bo3sbmuTe rOTOBOTO areHTa (CBOETO WITU MPEUIOKCHHOTO TIPETIOAaBATEIIEM ).
2. PaspabotaiiTe HaOOp TECTOBBIX CIICHAPUEB:
o KoppekTHoe noseneHue
e [lomerTka 00Xx0ma 0€30IIaCHOCTH
e PaboTta ¢ MPOTUBOPEUNBHIMH UHCTPYKIIUSIMH
3. BrisiBute ciyuau HeueneBoro noseaenus (hallucinations, urnopupoBaHue OrpaHUYEHUH,
M30BITOYHAS] aBTOHOMHOCTB ).
4. Tlpemioxute Mepbl MO YIYyUIICHUIO:
o IIpoMnT-HHXMHUPUHT
e JloGaBneHMEe KOHTPOIBHBIX Y3JIOB
e OrpaHuueHue TOCTyIa K MHCTPYMEHTaM
5. Odopmute 0TYET ¢ peKOMEHIAIUSIMHU.
TpeGoBanus:
o TecT-KENChl U Pe3ynbTaThI
e AHanu3 ysa3BUMOCTEN
o IlpeanoxkeHus Mo yny4dmeHuto 0€30MacHOCTH U YIPABISEMOCTH

IIpumepHoe onMcanue 3aIaHNs 1 KPUTEPUHU OLICHUBAHMS K NMPOEKTY

Onucanme 3agaHns:

Pa3pabotatek 1 pa3BepHyTh MYJIbTHATEHTHYIO CUCTEMY, PELIAIOIIYI0 KOHKPETHYIO OM3HeC-
3aady (Hampumep: moAdOp KaHAMIATOB, TUIAHWPOBAHHWE MEPOINPHUSATHH, 00paboTKa 3ampocoB
KJ'II/ICHTOB). CI/ICTeMa JOJIDKHA BKJIFOYATh HECKOJBKUX BSaHMOI[CfICTBYIOIHHX arcHTOB,
MCIIOJIb30BaTh BHEIIHUE WHCTPYMEHTHI, 00JIaaTh MaMIThIO H MEXaHHU3MaMU KOHTPOJIS.

JTanbl BbINOJTHEHHSA:
1. ®opmyaupoBKa 3a1a4H M IPOEKTUPOBAHNE APXUTEKTYPbI
e Onpenenuts ClieHApUI UCIIONb30BaHU
e CropoekTupoBaTh PO areHTOB (MEHEIKEP, UCIIOTHUTENb, KOHTPOJIEP U 1Ip.)
e Omnwucarpk B3auMOJICHICTBHE MEXAY areHTaMu ¥ BHELTHUMHU CEpBUCAMHU
2. Peanu3anusi areHTOB
o Hacrpouts namars (BektopHas b/l + kparkocpouHas namsTh)
o [lopkmrounts nHCTpYMEHTHI yepe3 MCP nnu API
o Peanu3oBaTh TOTUKY IPUHATHUS pEIICHUIM
3. UHTerpauusi u opKecTpamnus
o HactpouTs B3aumojieiicTBue MeX /1y areHTaMu
e PeanuzoBate MexaHu3sM KoopAauHanuu (Hampumep, depe3 LangGraph wim
COOCTBEHHBIN OPKECTPATOP)
4. TecTupoBaHMe M OLIEeHKA
o IIpoBepuTh KOPPEKTHOCTH PAOOTHI Ha CLIEHAPUSX
e OreHuTh KauecTBO, 6€30NMaCHOCTh, YCTOMYUBOCTD
o BBIABUTH U YCTpaHUTDH HEIlENEBOE TOBEICHNE
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JenJioil 1 10OKyMeHTaAIlUSA
o Cob6parp nmpunoxenue (Docker, FastAPI, Be6-unrtepdeiic)
e IloAroTOBUTH MHCTPYKLHIO O 3aIYCKY U HCIIOIb30BAHHUIO
o Ilpe3enrToBarh pe3yinbTaT

Kpurtepuu oneHnBanus:
ApPXUTEKTYpHOE pellleHNe — JIOTUYHOCTb, MacIITa0UPyeMOCTb, OajlaHC ABTOHOMHOCTH U

KOHTPOJIS

Peanu3zanus GpyHKIMOHATBPHOCTH — PabOTOCIIOCOOHOCTh areHTOB, MAMSTh, HHTETPALUS C
WHCTPYMECHTAMU

KadecTtBo B3ammonelcTBUSI — KOPPEKTHOCTh OTBETOB, oOTcyTcTBHE hallucinations,

3P PEKTUBHOCTH OPKECTPALUU
be3onacHOCTh M HAIEKHOCTh — HAJIMYUE KOHTPOJIS, 3alUTA OT HEIIEJIEBOTO MOBEACHUS
Jlennolt ¥ OKyMEHTalusi — TOTOBHOCTh K HCIIOJNIb30BAHUIO, SICHOCTh WHCTPYKIIMH,

Ka4u€CTBO IMPE3CHTAIUU

3agaHus AJ151 MPOMEKYTOYHOM ATTECTAIMM MO JUCHUILIHHE (MOAYJII0)

Ne 3ananue OtBer Komnerenuus
n/n
1. | Kakoii 3THYeCKUi PUCK BO3HUKALT MPH Hexontponupyemsie YK-6

ABTOHOMHOM BBITIOJIHEHUH JICHCTBUH areHTOM? MOCJICICTBUS

2. | Kak 3anuceiBaercst ¢pynkims moreps ot RLHF? | L =L_SFT - \beta D_{KL} OIIK-1

3. | Kakas  apxuTekTypa  MO3BOJIIET  arcHTY Function Calling IK-1
WCTIOJIb30BaTh BHEITHUE HHCTPYMEHTHI?

4. | Kakas MeTpuKa OIICHMBAeT TOYHOCTh OTBETA Answer Relevancy I1K-3
RAG cucremsi?

5. | Kak npenoTBpamaercss ”HBEKIIHS IPOMIITOB B Banunmanus BBoga T1K-6
arenre?

6. | KTo HEeceT OTBETCTBEHHOCTB 3a OIIMOOYHOE Pazpaborunk/Bnanenen VK-6
pelIeHre UHTEUIEKTYyallbHOTO areHTa’?

7. | Kakoii anropuT™ ImiaHuPOBAHUS HUCTIOIB3YET ReAct OIIK-1
LIETIOUKY PacCyKIeHUN?

8. | Kakas 6aza qaHHBIX XpaHUT BEKTOPHEIE BexTopnas 6a3a naHHBIX IK-1
npexactasienus st RAG?

9. | Kak oneHuBaeTcs yCrenHOCTh BBIMTOJHEHHS Task Success Rate [K-3
3aJla4¥ areHToOM?

10. | Yro Brimouaet pipeline nertost LLM TectupoBanwue u [K-6
TIPHITIOKEHUS? MOHHUTOPHUHT

11. | Kak 3amuiiarrcs epcoHabHbIC JIaHHBIC B AHoOHUMU3ALUS VK-6
RAG cucremax?

12. | Yro onTUMHU3UPYET METO/T MPSIMOH BeposiTHOCT OIIK-1
npeanouTuTeabHoi ontumuzanuu (DPO)? MIPEANOYTEHUH

13. | Kakoii MmeToq cCHMXKaeT 3aTpaThl Ha J000yUYeHHe LoRA [K-1
LLM?

DNEeKTPOHHBIA JOKYMEHT



MYJIbTHAr€HTHON CUCTEMBI?

14. | Yro u3mepsiet MmeTpuka toks/sec mpu aerioe? [IponsBoauTensHOCTD [K-3
TeHEpaIum

15. | Kak ympaBisieTcst KOHTEKCTHOE OKHO TIPH Cymmapu3zanus I1K-6
JUTMHHOU ucTopun’?

16. | Yro rapanTupyeT 6€30MacHOCTh FeHEpaIU Guardrails VK-6
KOHTEHTA areHToM?

17. | Kak paccunThIBaeTCs PEICBAHTHOCTD KocunycHoe cxoacTBo OIIK-1
nokymenta B RAG?

18. | Kakoii ¢ppefiMBOPK 4aCTO HUCIIONB3YETCS ISt LangChain IK-1
OpKECTpallUU areHTOB?

19. | Kak BbIsBISIeTCS Jerpaiallvsi Ka4yecTBa areHTa MOHHTOPHUHT METPUK IK-3
CO BpeMeHEM?

20. | Kakoii mpuHIIHI 00ecrieunBacT HaJIe)KHOCTh Koncencyc [K-6

DNEeKTPOHHBIA JOKYMEHT
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