IMABA 1
3HAKOMCTBO C areHTamMm

Mbi sIBJISIEMCST CBUJIETEIISIMU TITyOOKOTO TEXHOJIOTHYECKOTO MTPE0OPa3OBAHUS, IBIIKY -
11ei C1JI0il KOTOPOTO CTaJIM aBTOHOMHBIE areHThl — MHTEJJIEKTyaIbHble ITPOrpaMMHbIe
CHCTEMBI, CIIOCOOHBIE HE3aBUCHMO PACCYKIATh, IPUHUMATH PelieHust 1 3(hPeKTUBHO
B3aMMO/IEHICTBOBATH C IMHAMUYECKUM OKPY’KeHUeM. B oTaudue oT TpajgnImOHHbIX
IIPOTPAMMHBIX ITPOIYKTOB, aBTOHOMHBIE ar€HTHI MHTEPIPETUPYIOT KOHTEKCTHI, a/1all-
TUPYIOTCS K M3MEHSIONMMMCST CUTYaIUsIM 1 BBITIOJHSIOT HETPUBNUAJIbHBIE JI€HCTBUS
C MMHUMAJIbHBIM KOHTPOJIEM CO CTOPOHBI YeJIOBEKa.

Y10 Takoe NN-areHTbI?

ABTOHOMHBIE aT€HTHl — MHTEJJIEKTYaJIbHBIE CCTEMBI, CIIPOEKTUPOBAHHBIE 75T He3a-
BUCHUMOTO aHAJIN3a IAHHBIX, THTEPIIPETAITNN CBOETO OKPY KEHUS U TPUHSATHS PelleHu i
¢ yuetoM KoHTekcra. C pocTOM HOIYJIIPHOCTH CJIOBA «ar€HT» €0 CMbICJI Pa3MbIBAETCS,
TaK 4TO TEPMUH 4aCTO IPUMEHSETCS K CUCTEMaM, B KOTOPBIX OTCYTCTBYeT MTO/IIMHHAS
aBToHOMMUSI. Ha mpakTrKe KOHIENINS areHTa CyIecTByeT B HEKOTOPOM CMbICJIOBOM
crekTpe. VICTUHHO aBTOHOMHbBIE areHTbI IEMOHCTPUPYIOT IIPUHSTHE OCMBICIEHHbBIX
pelleHtH, paccysKaeHue ¢ y4ueToM KOHTEeKCTa U aJlallTuBHOe 11oBeienue. B mpoTusorio-
JIOKHOCTDB 9TOMY MHOTHE CUCTEMBI, KOTOPbIE HA3bIBAIOTCA «areHTaMU», MOTYT IIPOCTO
BBITIOJTHATH JI€TEPMUHUPOBAHHBIE CKPUTITHI U KECTKO KOHTPOJUPYEMBbIE pabourie
notoku. [IpoekTupoBanue /1eiicTBUTEIbHO aBTOHOMHBIX, /IalITUBHBIX areHTOB — JI0CTa-
TOYHO CJIOKHAs 33/[a4a, KOTOPasi 3aCTABJISIET MHOTHE KOMaH/IbI HICKATh O0JIee IPOCThIE
Iy TH JIJIST IOCTUKEHMSE OBICTPBIX PE3YJIBTaTOB. TaKiM 06pa3oM, KIFOUEBBIM KDUTEPHEM
HUCTUHHOTO areHTa CTAHOBUTCSI €T0 CIIOCOOHOCTD IIPMHUMATD TIOJTHOI[CHHBIE PEIICHS,
BMECTO TOTO YTOOBI BBITIOJIHATH CTATHYECKHE CKPUTITHL.

BoicTpast 9BOJTIONMST ABTOHOMHBIX ATEHTOB TIPEKIE BCETO 00YCIOBIEHA TOCTHKEHISIMI
B oOmactu pyHmaMenTaibHbix Mozeseil (foundation model) u o6yuyenus ¢ moakpe-
ienneM (reinforcement learning). Ecsin TpaguiinoHHble ClIEHAPUI UCIIONb30BAHUS
¢ byHIamMeHTaJbHBIMU MOJIEJIIMI OPUEHTUPOBAJINCH HA TEHEPAIUIO Pe3yJIbTaTOB,
HOHSITHBIX JIJIST YeJIOBEKA, MOCTIEAHNE PAa3padOTKHU TIO3BOJISIIOT 9TUM MOJIEJISIM TeHe-
PHPOBATh CTPYKTYPUPOBAHHbBIE CUTHATYPbI (DYHKI[HIT 1 BRIOMPATH MAPAMETPBI. 3aTeM
opKecTpupyfoiye (GpeiMBOPKI MOTYT BBITTOJHATD 9TH (DYHKITUH: IaBATh BO3MOXKHOCTb
areHTaM UCKaTh JaHHbIE, B3AMMO/IEICTBOBATH C BHENTHIMK CUCTEMAaMU W BLITIOJTHSTD
KOHKPETHbIE feficTBYSL. B 3TOi KHUTE MBI Oy/IeM UCTOIh30BATh TEPMUH «areHTHast
CUCTEeMay JIJIs OIMCAHS TIOJHOU TOepKuBaolieil QyHKIIMOHAIBHOCTH, T03BO-
Jstioniieit areHTy 9(@deKTUBHO BBIIOJIHATHCS, BKJIIOUAS HHCTPYMEHTAPUI, TTAMSITh,
(byHnmamMeHnTaTBHYIO MOJIETTH, CPENICTBA OPKECTPAIINY U MH(GPACTPYKTYPY TOAJIEPIKKI.
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C pocToM KOJIMYeCTBa TaKUX IIPOTOKOJIOB, KaK MPOToKoJ KoHTekcTa mosenu (MCP,
model context protocol) (paccmarpuBaeMbilii B IJiaBe 4) U IPOTOKOJI «ar€HT — areHT»
(paccMaTpuBaeMbIil B I1aBe 8), 9TH areHTbl CMOTYT TIOJIb30BaThCS yIaJeHHBIMU UH-
CTPYMEHTaMU U COTPYAHUYATH C JAPYTUMHU areHTaMu JiJist pelerus mpobsem. [Tpu
ATOM OTKPBIBAIOTCS KOJIOCCATBHBIE BO3MOXKHOCTH JIJISI CJIOKHON aBTOMATU3AINH, HO
TaK’Ke TIOSBJISIETCST Cepbe3Hasi OTBETCTBEHHOCTD 32 MTPOEKTUPOBAHME, OIIEHKY W ITPO-
AYMAaHHOE YIIPaBJA€HUE ITUMU CUCTEMAMU, FapaHTUPYIOIIEE, YTO I[eﬁCTBHH areHToB
Oy/yT COOTBETCTBOBATH YEJIOBEUECKUM I[EHHOCTSIM U TPeOOBAHUSIM GE30MacHOCTH,
MPEIBSIBIISIEMBIM K PAGOTE B CIIOKHBIX TMHAMUYECKUX CPeiaxX.

PeBoniouna B npeABapuTeNIbHOM 00yYeHUN

Xors TpagunronHoe MainHHoe obyderune (ML) — HeBeposATHO MOIIHAsE METOI0-
JIOTHS, OOBIYHO OHA OrPAHIMYMBAECTCS KOJIMYECTBOM U KadyeCcTBOM jaracetoB. Cropee
BCero, pakTuk ML ckasket, 4To OH MPOBOAUT GAJIBINYIO YACTh CBOETO BPEMEHU HE 32
obydenuneM Mojesieid, a 3a c6OPOM U OUUCTKOI IaTACETOB, KOTOPBIE OH CMOYKET HC-
MOJIb30BaTh 151 00y4yerust. HeBeposATHBIN ycIiex reHepaTUBHBIX MOJIeIelt, 00y YeHHbIX
Ha 60JIbIINX 06beMax JAHHBIX, TIOKA3aJl, YTO B HAIIK THU OJUHOYHbBIE MOJEIU MOTYT
AIANITUPOBATHCA K IIIMPOKOMY CIIEKTPY 3a/1a4 63 I0TIOJIHUTENLHOTr0 00yderus. B atom
OTHOIIIEHUU OHM MEHSIIOT MHOTOJIETHIOIO MPAKTUKY. [lJIsT MOCTpOeHus IPUIOKEHMUS,
ucnosb3yiomero ML, panee npuxonuiaoch Hanumatb M L-uH:keHepoB niIu crierasim-
croB data science, KOTopble cCOOMPAIIH JAHHBIE, & 3aTEM PA3BEPTHIBAIM MOTYYEHHYIO
Moziesb. C HOBEHITMMU JJOCTHIKEHUAME B 06JacTi GOJIBIINX, TPEABAPUTETBHO 00Y-
yeHHbIX (pretrained) reHepaTUBHBIX MOJIETIEH IS TIOJIYYEHUST KAUECTBEHHON MOJIEIH,
JIOCTATOYHO XOPOIIO padOTAIOIIel BO MHOTUX IIPAKTUIECKUX CUTYAIHSIX, MOJKET OBITH
JIOCTATOYHO OJTHOTO BBI30BA K Y7Ke TOTOBOI MoIes i 6€3 KaKOro-Inb0 CaMOCTOATEIbHOTO
o6y4eHvst Wiav pa3BepThiBaus. TakuM o6pasoM KapAUHAIBHO CHISKAIOTCS 3aTPATH
U CJIOKHOCTH CO3/IAaHUS TIPUJIOKEHII, UCIIOIb3YIOMKUX MAITMHHOE 00ydYeHue U Uc-
KYCCTBEHHBII UHTEJJIEKT.

IMocneanue gocTuxkeHuss B o6aactu GOMbIINX A3bIKOBbIX Mozeseill (large language
models, LLM), rakux kak GPT-5, Claude (Anthropic), Llama (Meta), Gemini Ultra
(Google) u V3 (DeepSeek), ele cribHee yBeTUUUIIN TPOUSBOAUTEIBHOCTD B ITHPOKOM
CIIEKTPE CJIOKHBIX BOIIPOCOB, PACIIUPUB 00J1aCTh 3a/1a4, PEIIAEMBbIX IIPU IOMOILH TIPE/]-
BapUTEJbHO 00yUeHHBIX Mojeeit. Takue (hyHIaMeHTaIbHbIe MO 00eCIIeUnBAIOT
cTabuIbHOE MOHUMaHUE eCTECTBEHHOTO SI3bIKa U IeHePaIluio KOHTEHTa, HapalluBast
(DYHKIIMOHATIBHOCTD areHTOB GJIarofapst CJIeLYOIIM BO3MOKHOCTSIM:

® [lonumanue ecmecmeennozo ssvika (natural language understanding).

® UluTepriperaiivsi ¥ MHTYUTHBHOE PearupoBaHue HA MTOJIb30BATENbCKUIT BBOI.
® Koumexcmuo-oceedomiennoe ssaumodeticmeue (context-aware interaction).
°

yIIep?KaHI/Ie KOHTEKCTA JIJIA TTOJTYyYEHUS PEJEBAHTHDBIX 1 TOYHBIX OTBETOB B PaMKaxX
TIPOAOJIZKUTEJIBHBIX TMAJTOTOB.

® [enepayus cmpyxkmypuposaniozo koumenma (structured content generation).
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Cosanue TEKCTa, Kojla ¥ CTPYKTYPUPOBAHHOTO BBIBO/IA, HEOOXOIMMBIX JIJIsT aHAJIUTH -
YECKUX U TBOPYECKUX 3a/1a4.

Xotst cam 110 cebe 3T MOies I 04eHb (hYHKITMOHAIBHBI, OHU TAKKE MOTYT UCIIOJIB30-
BATHCS JIJIST IPUHSITHS PEIIEHUN B YETKO OTIPE/IeJIEHHBIX 00JIACTSIX, aallTHPOBATHCS
K HOBOI MH(MOPMAIIUK U TTI0JIb30BATHCS MHCTPYMEHTAMU [IJIs1 BLITIOJTHEHUS PeaTbHON
pabotbl. MHTerpanust ¢ HeTpUBUAIBHBIMUA OPKECTPYOIUME (hpeiiMBOPKAMHE TT03BO-
JIIeT MOJIeJIsIM HallPSIMYIO B3aUMO/1eHiCTBOBATh C BHEITHUMHU CHCTEMaMU 1 BBITTOTHSATD
IIpaKkTUyYecKue 3a/laun. B yacTHOCTH, NMEIoTCs ceyiolie BO3MOKHOCTH:

Konumexcmnas unmepnpemavus u npunsmue pewenui

Pasperienne HEOTHO3HAUHBIX CUTYAIMiT 63 YTOMUTEIBHOTO MPEIBAPUTENHHOTO
[IPOrpaMMUPOBAHUSL.

Hcnonvsosanue UHCMPYMEHTNOB

BbI30BBI JAPYrUux MpOrpaMMHBIX TIPOJYKTOB JIJIsi U3BJeYeHnsT WHMOOPMAIIMU WJTH
BBIIIOJIHEHUS JeICTBUIL.

Adanmuenoe nianuposanue
H]IaHI/IpOBaHI/Ie 1 aBTOHOMHOE BBITIOJIHEHUE CJIO;KHBIX MHOTOATAITHBIX JIEHCTBUIMA.

Ob6obwenue ungopmayuu

Boicrpast 06paboTka 00beMHBIX JOKYMEHTOB 1 (DOPMUPOBaHIE KJIIOYEBBIX BBIBOIOB
YIPOMIAIOT IOPUIMIECKIIT aHAM3, TO3BOJIAIOT O0BEIMHUTD PE3YJIBTATHI UCCIIE/0-
BaHUi 1 obecrednTh 0TOOP KOHTEHTA.

Ynpasrenue necmpyxmypuposannoimu OaHHbIMU

WuTeprperaninis u MHTENTEKTyaTbHOE pearnpoBaHe Ha HeCTPYKTYPUPOBAHHbBIE
TEKCTBI (HAIIPUMeED, COOOIIEHNS 9JIEKTPOHHO ITOUTHI, TOKYMEHTBI, KYPHAJIbI U OT-
YETHl).

Ienepavus xooda
Hamnucanue u BbIIOJIHEHUE KOZA U CO3AHUE IOHUT-TECTOB.

Aemomamusayus pymunnox 3a0au
AddexruBnas 06paboTKa IOBTOPAIOIUXCS AHCTBUIL B pabo4YmX IIPoLeccax Tex-
HUYECKON MOJJEPKKM U afMUHUCTPUPOBAHMS, YTOOBI PAaOOTHUKU-JIIOAM MOTLJIU
COCPEOTOUNTRCA Ha H0JIee CITOKHBIX 3a1a9aX.

Obovedunenue MyabmumooarvHou unpopmayuu

Bolnosmmenue CI0KH0ro anaansa rpaU4ecKux, 3ByKOBBIX 1 BUIEOJAHHbIX B 00JIb-
oM Maciurabe.

Takast rHOKOCTD II03BOJISIET ABTOHOMHbBIM areHTaM 3(PMEKTUBHO CIPABJIATHCS CO CIOK-
HBIMU U IMHAMUYECKIMU CUTYAIMSIMU, KOTOPbIE OOBIYHO He MOTYT OBITh PEIeHbI IIPU
nmoMo1u cratnyeckux ML-mozeneii.
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Tunbl areHToB

C pocToM NOTyJITPHOCTUA TEPMUHA «are€HT» €T0 CMBICJ PACIIUPUJICS W CTAJl OXBAThI-
BaTh MUPOKUI CcrIeKTp cucteM ¢ noanepskkoit M. Bee ato npuBoaut k myTaHuile
OTHOCUTEJIBHO TOTO, UTO JK€ B JeHCTBUTEIbHOCTH cOOOIi ipencTassger MI-arent. V-
tepreT-pecypc The Information gesut arentos Ha cemb npaktuueckux tunos (https://
oreil.ly/99_ZV) B cCOOTBETCTBUU C T€M, KAK 3TH TEXHOJIOTUU TPUMEHSIOTCS B HAIITH JIHU:

Azenmut 6usnec-3adau (business-task agents)

Takvie areHTBI aBTOMATU3UPYIOT IIPEIBAPUTETHHO OTIPeieeHHbIe paboune TOTOKH
6usHec-3a/a4 (HAIpUMep, aBToMaTu3anusa poboTusnposanubix nmpoieccos UiPath,
low-code-tiponiecent 8 Microsoft Power Automate njiu nHTerpamyu IpuaoKeHui
Zapier). OHU BBITIOJHATIOT TIOCTEI0BATEIbHOCTHU JIETEPMUHUPOBAHHBIX JICHCTBUH,
KOTOPBIE OOBIYHO MHUIUUPYETCS 110 COOBITUSIM U TPEOYIOT MUHUMAJIBHOTO KOH-
TEKCTHOTO aHAJH3a.

Paszosopnvie azenmot (conversational agents)

K a0l KaTeropum OTHOCATCS 9aT-00ThI U AaT€HTHI MOAAEPKKH KJIHMEHTOB, O0IIa0-
IITUECS C MTOJIb30BATESIMU Yepe3 NHTEPGENCHI eCTECTBEHHBIX I3bIKOB. OHU ONTUMU-
3UPOBAHBI /IJI YTIPABJIEHNS IUAJIOTOM, PACTIO3HABAHNS HAMEPEHUN 1 YepeIOBaHNs
BBICKA3bIBAHWI B pasroBope (HarpuMep, BUPTyaJbHbIE ACCUCTEHTHI, BCTDOCHHbBIE
B MJIAT(OPMBI TO/JIEPKKN KJIWEHTOB).

Hccnedosamenvckue azenmot (research agents)

WccnepoBareibCKUe areHThl 3aHUMaloTes cO0poM MH(GOPMALK, CHHTE30M 1 0006-
menneM 3azad. OHU CKAHUPYIOT JOKYMEHTBI, 6a3bl SHAHUI MK BEO-PeCypPCh st
HOJIy49eHUs CTPYKTYPUPOBAHHBIX PE3y/IBTaTOB, YIPOINAIOMINX Pab0oTy aHATUTHKOB.
ITpumepst — Perplexity Al u Elicit.

Ananumuuecxue azenmut (analytics agents)
Ananutuueckue arertsr (Takue, Kak Power BI Copilot niu Glean) cocpenoroduerst
Ha MHTEPIIPeTalii CTPYKTYPUPOBAaHHBIX HAGOPOB IAHHBIX U F€HEePAIlUH BHIBOIOB,
HambopaoB U ot4eToB. OHM YaCTO MHTErPUPYIOTCI ¢ KOPIHOPATUBHBIMU XPaHM-
yumamu ganneix (data warehouses), mosBoJiss nosbsosaTesaM GOPMyIMPOBATH
CJIOKHBIE 3aITPOCHI HA €CTECTBEHHOM SI3BIKE.

Azenmot paspabomxu (developer agents)
Takue uncrpymenTsl, kak Cursor, Windsurf u GitHub Copilot, ynpomiator sagauy
pas3paboTyrKa CBOMME BO3MOKHOCTSIMU FeHEPAIiH, pehakTOPUHTA 1 00 bICHEHNST
koa. OHu uHTerpupytorcest B paboure nporeccot IDE st nosbimenus ap ek tns-
HOCTU pa3pabOTKU.

Azenmot npedmemmwix obracmei (domain-specific agents)
DT areHTbl ONTUMU3UPOBAHI /IS CIEIUATU3UPOBAHHBIX TPO(DECCUOHANBHBIX 00-
Jacrtei, Kak, HaripuMep, opuandeckne (Harvey), megnmmmackne (Hippocratic Al)
n puHancosblie areHTbl. OHU 00beANHSIOT 3HAHKS, OTHOCSAIINECS K KOHKPETHON
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peMETHO 00JIaCTH, CO CTPYKTYPUPOBAHHBIMU PAGOUMMU TIOTOKAMU JIJIST [IPEIO-
CTaBJIEHNS TIeJIeHANTPABJIEHHON TTO/IEPKKI dKCIIEPTHOTO YPOBHSI.

Bpaysepuvie azenmor (browser-using agents)

ITHU areHThI CII0OCOOHBI IIepeMEIaThCs 110 Beb-caiiTaM, B3auMOIEHCTBOBATD C HUMH,
usBJIeKaTh HH(GOPMALIIO U COBEPIIATD AeiicTBIs 6e3 yyacTus dejoBeKka. B orinune
OT TPAJUIITMOHHON aBTOMATU3AIINHU ITPOIECCOB, KOTOPAs CAEIyeT 3apaHee 33JaHHBIM
CIleHAPUIM, COBPEMEHHbIe Opay3epHble areHThl 00beANHSIOT MOHUMaHKe S3bIKa,
BU3YaJIbHOE BOCIPUSATHE M JMHAMUYECKOE IJIAHKPOBAHUE, YTOObI aIalI TUPOBATHCS
K U3MEHEHUSIM B PEAJIbHOM BPEMEHH.

KPOMG ITUX CEMU KaTeFOpI/Iﬁ areHTOoOB, TaKK€ BaKHbBI TOJIOCOBbIE M B/I€OATr€HTbI. Hpez[—
ImoJjrara€Tcsd, 4YToO B OavKainme TO/Ibl OHU ITOJIyYaT 6oaee IMHUPOKOE paCIIpoOCTpaHEHUE.

Tonocosvie azenmwi (Voice agents)

ITH areHTHI, PabOTAOIIIE HA OCHOBE TIOJTHOTO PACTO3HABAHUS U TEHEPAIIH PEUH,
JeJIAI0T BO3MOKHOI aBTOMATH3AIHI0 PA3TOBOPOB B TAKUX 0OJIACTSIX, KaK O/~
JlepKKa KIINEHTOB, TNIAHMPOBAaHUE BCTPEY U lake 00paboTKa 3aKa30B B PealbHOM
BpeMEHH.

Budeoazenmot (video agents)

ITH areHThl TIPEAOCTABJISIOT TT0JAb30BATENSIM BUIEOOTBETHI € MCIOIb30BAHUEM
aBaTapoB, 0ObEeIMHIA PeUb ¢ CHHXPOHU3AINEN IBUKEHUIT TY0, BhIPAKEHUS JUIA
u kectoB. Ceityac oHM OBICTPO PA3BUBAIOTCA B 0OJIACTIAX MPOAAK, O0YIEHNUS, UH-
CTPYKTHPOBAHMUSA HOBBIX KJIMEHTOB, MAPKETHHTA U CPE/ICTB BUPTYAIbHOTO IIPUCY T-
CTBUSI, JIeJIast BOSMOKHBIM MacIITabipyeMoe, epCOHANTU3UPYEMOE BUE000IIeH e
6€e3 yuacTusI 4eJ0BEeKa.

BaskHO, 4TO KOJMUYECTBO U PasHOOOPa3Ue THITOB aT€HTOB CTPEMUTENIBLHO PACTET, 1 Ha-
BEPHsKA BCKOPEe MbI Oy1eM HaOJI0aTh HOBbIE BUJIbI al€HTOB BO MHOIMX 00JIACTSX 110
Mepe pasBUTUs caMOM 00J1aCcTH U TEXHOJIOIMH, Ha KOTOPBIX oOHa Oasupyercs. B aroii
KHUTE OCHOBHOE BHUMaHUE OyJIeT yAeJasaThcst 6a30BOil KaTErOPUE areHTOB, MOCTPO-
€HHBIX HA OCHOBE SI3BIKOBBIX MOJIeJIell, 0COOEHHO UCTIOJIB3YOMINUX TEKCT U KO, XOTSI
B KHUTE OY/IyT 3aTPOHYTHI TEMbI ABTOMATH3AIUU OM3HEC-3a/1a4, TOJIOCOBBIX U BUIEO0-
AareHToB, B IMOCJIEAYIONINX IJIaBaX Ha HepBbIﬁ IIJTaH BBIXOJAT areHTbI, ITIOCTPOEHHbIE
Ha 6ase SI3BIKOBBIX MOJIeJIEH, — UX apXUTEKTYPbI, CIIOCOOHOCTH K PACCYIKAECHUSIM
1 tob3oBaTebekuit onbIT (UX).

ITocne O6Cy>KlIeHI/IH Pa3BUBaIOIINXCA KaTEI‘OpI/Iﬁ alr€HTOB BO3HMKaET C]IGHYIOH_[I/Iﬁ
BasKHbII BOIIPOC: KaKylO MO/I€JIb CJIEYET BbI6paTb B KadeCTBE€ OCHOBLI /IJId Balllero
arenra? Bbl60p MOJeJIN — CJIOKHadA 1 6I)ICTpO N3MeHAgIoasdaCca ob6.actb. Kak nokasano
B CJIEYIOIIEM pa3/ielIe, YTOOBI Cc/ieJ1aTb HpaBI/I]IbeH;'I Bbl60p, IIPUXOANTCS BbIJIEPKUBATH
OaslalC TaKuX (l)aKTOpOB, KaK CJIOKHOCTb 6ley1L[I/IX 3ajlaY, HoAA€PKKa MO/IaJIbHOCTH,
OTrpaHUYE€HUA 110 3aJl€PIKKE U 3aTpaTaM, a TaKKe Tpe6OBaHI/IH K MHTEerpaiunun.
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Bbibop mogenn

Ceifvac MosBUIOCH MHOKECTBO MOIITHBIX MOJIeJIell KaK OT KOMMEPYECKUX TIOCTABIIIH-
KOB, TaK U OT COOOIIECTBA ¢ OTKPBITHIM HcXoaHbiM KogoM. OpenAl, Anthropic, Google,
Meta u DeepSeek npeoctaBisior cambie cOBpeMeHHBIE (hyHAAMEHTATBHBIEC MOJIEITH
CO BIIEYATJISIONIUMU BO3MOKHOCTSIME OOIIEro HazHauyeHus. B To e BpeMst Mojienn
C OTKPBITBIMU Becamu, Takue Kak Llama, Mistral 1 Gemma, pacimpsiioT Hallu mpe;-
CTaBJIEHUSI O TOM, Y€TO MOXKHO JOCTHYD JIOKAJIbHBIM Pa3BePTHIBAHUEM WJIM TOHKOI
HacTpoiikoii. Eue 60Jee MOPasUTENBHBIM CTAJIO CTPEMUTEIBHOE PA3BUTHE MAJTBIX
U cpeHUX Mojiesieil. HoBble METOIbI OUMCTKY, KBAHTOBAHUSI U T€HEPAINK CHHTEeTHYE-
CKUX IAHHBIX TTIO3BOJISTIOT KOMITAKTHBIM MOJIEJISIM HACJIEIOBATD BIIEYATIISIONIIE YPOBHH
(DYHKIIMOHATILHOCTH OT CBOUX 60JIee KPYITHBIX COOPATHEB.

CTpeMHTEeNbHO PACHTHPSIIOIIIICS BBIOOP MOKHO TOJIBKO IIPHBETCTBOBATH: KOHKYPEH-
IUST TIPUBOJIUT K YCKOPEHIIO MHHOBAIIHI, YTy UIIEHUEO OBICTPOAECHCTBUS U CHUKEHUTO
3arpar. BrpoueM, oHa TakKe CO3/aeT JUIEMMY: KaK BIOPATD TOAXO/SAIIYI0 MOJIETb
JIJIs Ballleil areHTHO cucteMbl? VcTHHA B TOM, YTO €IMHCTBEHHOTO OTBETA HA BCE
cJTydan Ku3uu He cyiectByer. OIMH U3 CaMbIX Pa3yMHBIX HAYAIbHBIX BADUAHTOB —
MIPOCTO BOCIIOJIb30BAThCST HOBEHIIIEH MOJIEIBIO OOIIIEro Ha3HAYCHUS OT KAKOT0-JTHO0
u3 Beaymux nocraBukos (Hampumep, OpenAl wimu Anthropic). Kak nmokasaHo
B TabJ. 1.1, 3Tt MOE/ TN 06ECTIEUNBAIOT BEICOKYIO TPOM3BOAMTEILHOCTD B N3HAYAIb-
HOM BapHaHTe, TpeOYIT MUHIUMAIbHON HACTPOWKY M BO MHOTHX CJIyYasiX MO3BOJISIOT
JTOGUTHCST HEBEPOSITHBIX PE3YJIBTATOB. 110 COBOKYITHOCTH XapaKTePUCTUK (Ha aBrycT
2025 r.) nunepom asasiercss GPT-5 mini ¢ o6uum cpegnum peittuarom 0,819, 3a
HUM BILTOTHYIO cieayoT o4-mini (0,812) u 03 (0,811). [Iponpuerapubie Moaean
U MOJIEJIH C OTKPBITBIM ZIocTynoM (Takue, Kak Qwen3, Grok 4, Claude 4 u Kimi K2)
MPAKTUYECKU HE OTCTAIOT OT HUX.

Bripouewm, aTi BapuaHThI He BCETAA SBJSIOTCS caMbIMU 3 beKTUBHBIMA. /17151 MHO-
IUX 33714, 0COOGEHHO JIJIs Y€TKO OIPEIEJICHHBIX, UYBCTBUTEIBHBIX K 3aTpaTaM 1 00J1aj1a-
TOTIIIX HU3KOH 33/1ePKKOH, — MeHee KPYITHBIe MOZIEI MOTYT TIOKA3bIBATh TPAKTHUECKH
9KBUBAJEHTHYIO TPOU3BOAUTEIBHOCTD TIPU CYNIECTBEHHO MEHBIUX Pacxogax. JTo
npuBesio K (hOPMUPOBAHUIO HAPACTAIOIIEH TEHIEHIUI: aBTOMATHYECKOMY BBIOODY
Mozes. Hekoropsie mmatdopMbl ceifyac epeHarpaBJIsioT IPOCThIE 3alIPOCHI GICTPHIM
U HEJIOPOTHM MAJIBIM MOJIEJISIM, OCTaBJIsAs GOJIBIITIE U JIOPOTHE JJIst 60JIee CTIOKHBIX Pac-
cyskaenwnii. Takas TuHaAMWYECKast ONTUMU3AINS OKa3anach a(h(heKTUBHOM; BEPOSTHO,
B OY/IyIIIeM MYJIBTUMOICTbHBIE CHCTEMbBI CTaHYT HOPMOTL.

KJ1i0ueBoii BBIBOI: BbI MOKETE IIOTPATHTh OTPOMHBIE YCUJIMsI HA ONITUMU3AIINAIO BhIOOpa
MOJIEJIU Py MaI03aMeTHOIo Buinrpbiiia. OaHaxko eciu MacinTab 3aa4u 03BOJISET,
MO’KHO Ha4MHATh C CAaMOTO MPOCTOro. YacTo CTOUT MOIKCIIEPUMEHTUPOBATH C He-
GOMBIINMK MOZEJIAMU, TOHKOM HACTPOMKOH M 00aBIeHeM MeXaHI3MOB IIOMCKa
LTSI TIOBBITIIEHHU S TTPOM3BOINTETHHOCTH 1 COKPAIeHNs 3aTpaT. [ TaBHOE, TOMHUTD, UTO
Oyxylee IOYTH HABEPHSIKA 32 MYJIBTUMO/EIbHBIMU PELIIEHUAMHE, U €CJIA BBl CETOIHS
MPOEKTUPYETE C YUETOM THOKOCTH, TO MO3KE 9TO TOTHO OKYTIUTCS.
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Ta6nuua 1.1. Peiiunr HELM Core Scenarion (aBryct 2025 r.) CpaBHUTENbHbIE NOKa3aTeny NPOn3BOANTENbHOCTH
10 BeyLuwx Mopieneid Ana 3aaay, TpebytoLuux paccyfeHnii, u oLeHouHbix 3agayu: MMLU-Pro, GPQA, [FEval, WildBench
nand Omni-MATH

CpepHuii MMLU-Pro—  GPQA— IFEval— WildBench—  Omni-
nokasarenb  COT COT correct IFEval WB Score MATH—
correct Strict Acc Acc
GPT-5 mini 0,819 0,835 0,756 0,927 0,855 0,722
(2025-08-07)
04-mini (2025-04-16) 0,812 0,82 0,735 0,929 0,854 0,72
03 (2025-04-16) 0,811 0,859 0,753 0,869 0,861 0,714
GPT-5 (2025-08-07) 0,807 0,863 0,791 0,875 0,857 0,647
Qwen3 235B A22B 0,798 0,844 0,726 0,835 0,866 0,718
Instruct 2507 FP8
Grok 4 (0709) 0,785 0,851 0,726 0,949 0,797 0,603
Claude 4 Opus 0,78 0,875 0,709 0,849 0,852 0,616
(20250514,
extended thinking)
gpt-0ss-120b 0,77 0,795 0,684 0,836 0,845 0,688
Kimi K2 Instruct 0,768 0,819 0,652 0,85 0,862 0,654
Claude 4 Sonnet 0,766 0,843 0,706 0,84 0,838 0,602
(20250514,
extended thinking)

Or C(MHXPOHHbIX onepau,m7| K dCUHXPOHHDbIM

TpaguiuoHHble TPOrPaMMHbBIE CUCTEMbI OOBIYHO BBIIOIHSIOT 33724l CUHXPOHHO,
TITar 3a MIaroM, JI0KU/IasiCh 3aBEPIIECHUS KaKIO0TO AEHCTBUS, TIPEK/Ie YeM HauaTh cie-
nytoriee. VI XOTS 5TOT MEXaHW3M BBITIOJTHEHUST CAMBIN TIPOCTOM, OH MOXKET OKa3aThCs
Kkpaitie HeahHEKTUBHBIM, 0COOCHHO MTPU OKUIAHUN BHEIITHETO BBOJIA MK 06paboTKe
60JIbIINX 00HEMOB JJAHHbIX.

B npoTuBOMONI0KHOCTD 3TOMY aBTOHOMHBIE ar€HTbI TPOEKTUPYIOTCS 7151 ACUHXPOH-
HBIX ornepaiuii. OHM MOTYT YIPaBIATh HECKOJBKUMU 33jlauaMy MapasiiebHo, Obl-
CTPO a/IANITUPOBATLCS K HOBOI MHMOPMAIIUK U IMHAMUYECKU Ha3HAYATH TIPUOPUTETHI
NEHCTBUN B 3aBUCUMOCTH OT U3MEHSIONUXCSA YCJAOBUN. ACHHXpOHHAs 06paboTKa
paZKaIbHO TOBBIIAET 3(P(HEKTUBHOCTD, COKpAIas MPOCTON U ONITUMU3UPYS HC-
M0JIb30BaHNe BBIUMCIUTEIbHBIX PECYPCOB.

HpaKTI/I‘{GCKI/Ie ITOCJIEICTBUS 9TOTO IEPEXOo/a BeECbMa CYIIECTBECHHBI. HaHpI/IMepZ

® CooO0ImeH s 3TeKTPOHHON MOYTEI MOTYT TIPUXOAUTH C YiKe MOATOTOBIEHHBIMU
YEPHOBUKAMU OTBETOB.

® (Cyera MOTYT y’Ke BKJIIOYATD JEeTAJIN IIJIaTeKa.
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® Pa3paboTYNKY MOTYT MOTYYaTh THKETHI, K KOTOPHIM MTPUIATAETCST KOJT /TSI PETITEHNST
U TOHUT-TECTHI JIJIS1 TIPOBEPKH.

L COpr,Z[HI/IKI/I oTAe/a MMoAJEPKKN I10JIb30BaTe el MOTYT IIOJIY4aTb IIpe/JiaracMbie
OTBETbI 1 PEKOMEH/yEMbIE ﬂeﬁCTBI/IH.

® AHaJUTUKU B 061aCTH HE30MACHOCTI MOTYT MOJIYYaTh OTIOBEIEHIS, KOTOPBIE YIKe
ObLI ABTOMATUYECKU MTPOBEPEHBI ¥ JIOTIOJHEHBI aKTyalbHOM uHbopMaImeii 06
yrpo3ax.

B Kak/I0M M3 9TUX CIyYaeB areHThl He MPOCTO YCKOPSIOT PYTUHHbBIE paboune To-
TOKU — OHU U3MEHSIOT TIPUPOJY camoii paboTbl. Takoe passutue mpeobpasyer posib
YyesioBeKa: Terepb OH He CaM BBITIOJHSAET 33/1auy, a CJIeIUT 32 ee BbIoJHeHneM. Bme-
CTO TOTO YTOOBI TPATUTH BPEMST HA MTOBTOPSIIOIIIECS MJIH PYTHHHBIE JAE€HCTBUS, JIFOIN
MOTYT COCPEJIOTOUUTHCS HA CTPATETHIECKOM HAJ[30Pe, PEBBIO U MPUHSITUU BasKHBIX
peleHnii. ITo YCUIUT TBOPUECKUH U OLleHOYHBIH IIOTEHIMAJ YeJI0BeKa, [I0Ka areHTbl
Oy/IyT 3aHUMAThCS TeXHUYECKUMU feTasiMi. C TaKMMHU areHTaMu YeJOBEK CMOJKET
JleficTBOBATD IIPOAKTUBHO, & He IIPOCTO pearupoBaTth Ha IIPOUCXOAIIee.

[pakTUYeckue NpUMEHeHNA U CLLEHapUK NCNONb30BaHUA

YHuBepcasbHOCTb aBTOHOMHBIX areHTOB JIaeT BO3MOKHOCTD IIPUMEHSITh UX BO MHO-
JKeCTBE PA3IMIHBIX oTpaceil. 51 xores, 9TOOB 9Ta KHUTA 0A3MPOBATACH HA YETKUX
1 KOHKPETHBIX CIIeHApUSIX MCII0JIb30BaHUS, TI03TOMY Pa3MeCTUJ CeMb PeajbHbIX
areHTOB ¢ CUCTEMaMU OIleHKH B 001ie1ocTyHOM perosutopun GitHub (https://oreil.ly/
GitHub-scenarios). MbI OyieM 4acTo BO3BPAIATHCS K 9TUM [TPUMEPAM TIPU U3YICHUN
KJTIOUEBBIX ACMEKTOB areHTHBIX CUCTEM:

Azenm noddepicku noivsosamene
IMoamepKKa IMOIb30BaTeIel — OHA M3 CaMbIX YaCThIX 00JIacTeil IpUMeHeHUsI
aBTOHOMHBIX arenToB. OHu 00pabaThIBAIOT TUIINYHBIE 3AIIPOCHI, OCYILECTBIAIOT
BO3BPAT CPEACTB, OOHOBJIAIOT 3aKa3bl U [IEPENAIOT CI0KHBIE IIPOOIIEMBI CIIEIIAA N -
CTaM-JIOZsAM, 00ecriednBast MOAAEPKKY 24/7, 1 5TO COIPOBOKIACTCS IOBBIILEHNEM
Y/IOBJIETBOPEHHOCTH KJTMEHTOB U COKPAIIlEHUEM OIlePAIIUOHHbIX U3/IEPIKEK.

Azenm punancosvix cepsucos
B 6aHKOBCKUX 1 (DMHAHCOBBIX CEPBHCAX ar€HThI IOMOTAOT C YIIPABJICHUEM CUETa-
MU, 00pabOTKON KPEAUTHBIX 3aBOK, PACCIEL0BAHUEM IIOIIBITOK MOIIEHHIYECTBA
1 M3MeHeHHeM OaslaHca MHBECTUITHOHHOTO nopTderis. OHU yIpOIaoT MOAAEPKKY
KJIMEHTOB, YCKOPSIOT 06pabOTKY OTepaliii 1 MOBBIIIAIT 0E30IIACHOCTD 3a CYET
0OHaPY KeHUsI TIOI03PUTEIBHBIX OIIePAIlUil B pealbHOM BPEMEHU.

Azenm 0ns npuema nayuenmos u 6vloopa NPUOPUMEmMHOCMU OKA3AHUSL MEOUUUHCKOT
nomowu

ITU areHThl OYIEPKUBAIOT PAbOTY YUPEKIACHHUIT 37[PAaBOOXPAHEHHUST: OHU PETUCTPH-
PYIOT HOBBIX ITAIIUEHTOB, TPOBEPAIOT CTPAXOBBIE TIOJHUCDI, AHATUZUPYIOT CUMIITOMBI
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]ISl Ha3HAYEeHUS TIPUOPUTETOB OKA3aHUS TIOMOIITH, 3AIMACHIBAIOT HA TIPUEM Y Bpaya,
BeJlyT UCTOPHH OOJIE3HN U KOOPAMHUPYIOT HATPABJIEHUS K CrielaIincTaM. TakuM
06pa3oM moBbImaeTcst ahOEKTUBHOCTh PadOUEro MOTOKa U Pe3yJIbTaTHBHOCTh
JIEUEHUS.

Azenm UT-cayarcovL noddepaicku

Arentor UT-ciry:k0bI TIOAIEPKKN YITPABJISIOT MOJH30BATENBCKIM JIOCTYIIOM, 3a-
HUMAIOTCST ITarHOCTUKON U YCTPAHSIIOT HEMOMAAKU B PabOTE CETH U CHCTEM, Pa3-
BEPTHIBAIOT OGHOBJICHUST TPOTPAMMHOTO 06ECTICYEHYIS, PEarnpyioT Ha MHITU/ICHTBI
6e30TaCHOCTY W TIepe/IaloT HepeleHHbIe TTPobaeMbl crieruatucTaM. beictpoe
pElIeHne CTaHAPTHBIX TEXHUYECKUX MPOOJIEM CITIOCOOCTBYET TIOBBINIEHHIO TIPO-
M3BOJIUTEJIBHOCTH.

Azenm 0ns ananusa 10puouueckux 0OKyMenmos

IOpuanveckme areHTH TPOBEPSIIOT KOHTPAKTBI, IPOBOJISAT IIPABOBbIE UCCJIEIOBAHNS,
06pabaThIBAIOT 3aIIPOCHI KIIUEHTOB U IIPOBEPSIIOT KOH(DJIMKTHI HHTEPECOB, OI[EHIBA-
10T IOKYMEHTBI HA COOTBETCTBUE 3aKOHO/IATE/IbHBIM HOPMaM, BBIYUCJISIOT pa3Mep
yiepba 1 OTCJAEKUBAIOT CPOKH. ITO MOMOTAET ONITUMU3UPOBATh PAGOUME TOTOKU
1 TIOBBITIATH TOYHOCTD B IOPUINYECKUX OTIEPATTHSX.

Azenm-ananumux uenmpa obecnevenus 6esonacrnocmu (Security Operations Center, SOC)

Arentei-anamuTukn SOC uccaeayoT omoBeleHns 0 6e30acHOCTH, COOUPAIOT
JaHHbIe 0 KHOEPYIrposax, MPOBEPSIOT Ky PHAIbI COOBITHII, HA3HAYAIOT IIPUOPUTE-
THI MHITA/IEHTaM, U30JTUPYIOT CKOMITPOMETUPOBAHHBIE XOCTBI U TIPEIOCTABJISIOT
o6HOBJIeHHsT KoMaHIaM Ge3onacHocTi. OHU YCKOPAIOT PEaKIMIo Ha WHIMAEHTHI
1 YKPETJISTIOT TIO3UIIAT0 OpraHu3ainy B cepe NHGOPMAITMOHHON 3aIUTHI.

Azenm Uenouex nocmasox u J10ZUCmuru

B o6mactn yHpaBJeHUA MEMOYKaMU MMOCTAaBOK ar€HThbl ONITUMU3UPYIOT 3allacChl,
OTCJICKUBAIOT JOCTAaBKY, OIIEHUBAIOT MMOCTABIIUKOB, KOOPDANHUPYIOT CKJIA/ICKNE
omnepanuu, MpoOTrTHO3UPYIOT CIIPOC, YCTPAHAIOT BO3SMOKHBIC HAPDYIICHWA U CACIAT
3a CO6JHOlI€HI/IeM KOMILJIa€HCa. DTH BO3MOKHOCTU TIOMOTAIOT ToaAEPKUBATD HE-
06XOI[I/IMyIO yCTOﬁ‘IHBOCTb n B(b(bEKTI/IBHOCTb B IJI00A/IBHBIX JIOTUCTUYECKNX CETSIX.

ABTOHOMHBIE aTeHTHI 06IAAI0T 3HAUUTETLHBIM MOTEHIIHATIOM B Pa3THYHbBIX CI[CHA-
PUSX UCIIOJNB30BAHUS, OT IOJIEPSKKN KJIMEHTOB M BLITOJAHEHUSA (DYHKIIUH JTUUYHOTO
IIOMOIIIHUKA /10 IOPUMYECKUX YCIAYT U peKIaMbl. VIHTerpupys aTux areHToB B CBOU
OTepaIiy, OPTaHU3AIUN MOTYT HOOUTHCsT GObIIEH a(hPEKTUBHOCTH, MOBBICUTH Ka-
4eCcTBO 0OCITYKUBAHVSI M OTKPBITH HOBBIE BOSMOKHOCTH JIJIst MHHOBauii 1 pocrta. 1o
Mepe U3ydeHusl BO3MOKHOCTEN U IIPAKTUYECKOTO IIPUMEHEHHS aBTOHOMHBIX areHTOB
CTAHOBUTCST OUEBUIHO, UTO WX BIUSAHIE OY/IET BEChMa 3HAUYNTETHLHBIM U PACTIPOCTPa-
HUTCS HA MHOTHE OTPACIIH.

WTak, MBI TIpeICTaBUIIN HECKOJIBKO TPUMEPOB PEaTbHBIX areHTOB. B cireyroriem pas-
JieJie PACCMOTPUM HEKOTOPBIE KITIOUEBBIE ACTIEKThI IPOEKTUPOBAHUS ar€HTHBIX CUCTEM.
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Paboune NOTOKM 1 areHTbl

Bo MHOTUX peaibHBIX TPOEKTaX BHIOOP MEKIY MTPOCTBIM CKPUIITOM, JIETEPMUHIPO-
BaHHBIM PabOUYMM TIOTOKOM, TPATIUIIHOHHBIM 4aT-60TOM, TeHepaIneil, TOTTOJTHEHHON
nouckoM (RAG, retrieval-augmented generation), win MOJHOIEHHBIM ABTOHOMHBIM
areHTOM MOSKET OTIPEIEIIATH PA3ININsI MEKLY 37IeTaHTHON peann3alieli 1 mepeyciox-
HEHHBIM, TPY/IHBIM B COMIPOBOKACHUH GECTIOPSANOUHBIM peterreM. YTobbl BRG0P cTai
6oJiee TOHSATHBIM, PACCMOTPUM YETBIPE KJIIOUEBBIX (DAKTOPA: MKBMEHUHBOCTD BXOIHBIX
JAHHBIX, CJIOKHOCTH HEOOXOANMON TOTHUECKOi 06pabOTKHI MK paccysKIeHHiH (Teason-
ing), BO3MOJKHBIE OTPAHIYEHUST TI0 TIPOU3BOIUTEIBHOCTY UM KOMILIAEHCY U OpeMst
TEKYIIEer0o COMPOBOKICHIIS.

ITpesxae Beero, Koraa MOKHO 060iiTHCh 6e3 (hyHIAMEHTAIbHON MOeIU U BOOGIIIEe
smo6oro ML-kommonenTa? Eciin Baiil BBOJ OJHOCTBIO TIPEACKA3YEM M KasKIblil BO3-
MOKHBIN Pe3yJIbTaT MOKET OBITh OICAH 3apaHee, HECKOIBKO CTPOK MPOIIELYPHOTO
KOJIa YaCTO OKa3bIBAIOTCs OBICTPEE, AeIeBIe U HAMHOTO IIPOIIE B TECTHPOBAHIM, UM
naiiiaiin Ha 6ase ML. Hanpumep, pas6op (aiina xypHaia, B KOTOPOM BCeria co-
6monaercs popmat «ITTT-MM-/I/T 99:MM:CC — coobuenues», MOKET HALIEsKHO OCy-
IIECTBIATHC HEOOIBIIIM IIAPCEPOM C PETY/IAPHBIMY BHIPAKEHUSMHE, HAIIMCAHHBIM Ha
Python uim Go. AnasoruusbiM 06pasoM, eCJid Ballie IPUJIOKeHIe TPeOYeT 3aePiKKU
MIJUIMCEKYHIHOTO YPOBHs (HAIIPUMED, YTOOBI BECTPOEHHAS CCTEMA MOL/Ia PEarnpoBaTh
Ha MHGOPMATIIIO OT JIATYMKOB B peasIbHOM BpeMeH! ), Ha Bbi3oB API si3p1k0BOIT MOJIe/ N
HOIPOCTY He XBATUT BpeMeHU. B TakKX cirydasx CTOUT BHIOMPATh TPAAULUOHHbII KO,
HaxoHnelr, 061acTi ¢ CHJIbHBIM perjiaMeHTUpoBaHueM (MeJUIIMHCKOe 000py10BaHue,
A9POHABTHKA, HEKOTOPBIE (DMHAHCOBBIE CUCTEMbI) YaCTO TPEOYIOT TIOJHOCTHIO JIEeTEpP-
MUHUPOBAHHOM, TPUTOAHON /I ayIUTa JIOTUKHU IPUHATUS PellleHull — HelPpOHHbIe
MOJIEJIH TI0 TIPUHITHITY <9€PHOTO SIUKay He POy T cepTrdukaimio. Ecim neiictByor
Kakue-1u60 U3 9TUX yCJAOBUN (AeTePMUHUPOBAHHBIN BBOJI, KeCTKUE TpeOOBaHMS 110
[IPOU3BOUTENLHOCTH UK O0BSICHUMOCTH, CTATUYHAS TIPEAMETHAsT 00JIaCTh ), TPOCTOM
KO/ TIOUTH BCer/ia Jyurre (hyH/[aMeHTaTbHON MOJIEJIH.

3aTeM paccMOTPHTE JAETEPMUHUPOBAHHBIE MJIN TOJYaBTOMATH3NPOBAHHEIE paboure
MOTOKH. B HUX JoTMKa MOYKET BBIPAKATHCS KOHEUHO 1TOCIIe/[0BATENbHOCTHIO IATOB
WJIM BETBEH, ¥ BbI 3apaHee 3HAaeTe, B KAKUX TOUKaX MOHAZ00UTCST YeI0BEYECKOE BMe-
MIATEILCTBO WJIH JIOTIOJHUTENbHast 00paboTka onbokK. JlomycTinM, Bbl 3arpyskaere
cuera OT HeGOJIBIIOTO HAOOPa TTOCTABITIKOB, U KaXK/IBIH CUET MOCTYIIAeT B OJHOM U3
Tpex usBecTHbIX (popmaTos: CSV, JSON uau PDFE. Mo:kHO II0CTpOoUTh pabouiii HOTOK,
KOTOPBIH HAITPABJISET KAK/IBIN (hOpMAT MOAXOAIIEMY TTapcepy, POBePsSeT BO3MOKHBIE
HECOOTBETCTBYS U TPEPBIBAET PabOTY /ISt BMEIIATETbCTBA YET0BEKA, ECITH KaKne-THo0
MOJIst He COMVIACYIOTCS, — HUKAaKoe rIyGoKoe CeMaHTHYeCKoe MOHNMaHue He Tpedy-
eTcst. AHAJTOTHYHBIM 00PA30M, €CJIM Ballla CHCTEMa JI0JIKHA TOBTOPSITh HEYIauHbIe
MIATH ¢ 9KCTIOHEHIIMATBLHON 3a/IePIKKO MU TIPUOCTAHABIMBATHCS 1751 000PEHUS
MeHEe/KEPOM, ABUKOK pabouero 1motoka (Hanpumep, Airflow, AWS Step Functions
WU CTPYKTYPUPOBAHHBIN HAOOP CKPUTITOR ) 0ObecredrnBaeT 6oJiee MOHATHBIA KOHTPOJTh
HAaJ[ OMIMOOUHBIMU Ty TSIMU, YeM OOJIBIIIAST SI3BIKOBAST MOJIETb.
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ITpuMeHeHVE IeTEPMUHUPOBAHHBIX PAOOYNX MMOTOKOB OMPABAAHHO TaM, TJ€ BbI MO-
JKeTe 3apaHee MEePEYCIINTh BCe BETBU MPUHATHS PEIICHUIT U BaM TPeOyeTcst SKeCTKUI,
MIPUTO/HBII [JTST Ay/IUTa KOHTPOJIb HAJl KKI0U BETBBIO. B Takux crieHapusix pabourie
MOTOKY MaCIITaGUPYIOTCst HoJIee eCTECTBEHHO, YeM OOJIBIITIE CUTYaTHBHbIE CKPHUTITHI,
HO ITPU 3TOM 3aITyCK areHTHOTO MaifTiaifHa mpocT u 9KOHOMHUYEH.

Tpaguuuonnsie 4at-60Tel 1 RAG-crcTeMbl 3aHUMAIOT CIEAYIONNI YPOBEHD CIOMK-
HOCTH; OHU JI00aBJISIFOT MOHMMAaHUE eCTECTBEHHOTO sI3bIKA U 3arPY3KY JJOKYMEHTOB, HO
He JIOXO/ISAT ZI0 aBTOHOMHOTO MHOTOIIArOBOTO IIJIaHUpoBaHus. Eciii Bam nipesk/ie Bcero
HY’KHO TIPEIOCTABUTD MOJIb30BATEISIM BO3MOKHOCTB 0OPAIaThCs ¢ BOMPocaMu K Oaze
3HaHUI (OITyCTUM, IIPOBECTU IIOUCK B PYKOBOJICTBE 110 IIPOJLYKTY, B IOPUINYECKOM apXH-
B€ WJIN KOPIIOPATUBHBIX BUKH ), RAG-crcTeMa MoKeT BCTPOUTD JIOKYMEHTBI B BEKTOPHOE
XPaHUJIHIIE, 3arPY3UTh COOTBETCTBYIONINE (DPArMEHTHI TI0 3a1POCy W CTEHEPUPOBAThH
CBSI3HBIE, YUUTHIBaOIIME KOHTEKCT 0TBeThl. Harpumep, BuyTpernss U T-coy:x6a mos-
JEPKKI MOKET MCIoyb3oBaTh RAG 1st ToJryueHust oTBera Ha Borpoc «Kak Mue cOpo-
CHUTb CBOM yueTHbIe flanubie VPN?», 1714 yero oHa 3arpyskaeT HOBeliliee pyKOBOJCTBO 110
JIMATHOCTHKE 1 0000IIAET PeIEBAHTHBIE IEHCTBU. B OT/IMume 0T aBTOHOMHBIX ar€HTOB,
RAG-cucreMbl He TPUHUMAIOT HE3ABUCUMBIX PEIIEHUH 110 JAJIbHEUIITUM JIEHCTBUSIM
(manpumep, opopmIIeHre TUKETa WK TJIAHKPOBaHNe 0OPATHOTO 3BOHKA); OHU MPOCTO
usBjekaoT nHdopmaluio. Pemenue ¢ TpaguiinonubiM dyaT-60toM nian RAG nmeer
CMBICJI, KOT/[a B OCHOBHOM TPEOYIOTCS OTBETHI HA BOIPOCHI MO CTPYKTYPUPOBAHHOMY
WA HECTPYKTYPUPOBAHHOMY KOHTEHTY € OTPAaHUIEHHOU HEOOXOIMMOCTHIO BHEITHUX
BbI30BOB API miin KoopanHaIuy peleHiii. 3aTpaThl Ha COIPOBOKAEHUE OYIyT HUKE,
YEM JIJIST AT€HTOB, U OYJIyT CBSI3aHBI C MOJUIEPKAHIEM aKTYaJIbHOCTU BHEIPEHHDIX JIOKY-
MEHTOB ¥ yTOUHEHUEM TIPOMIITOB, HO BbI JIUIITAETECH CIIOCOOHOCTI ar€HTOB MJIAHUPOBATh
MHOTOIIAroBbie paboune IOTOKU WK 00yYaThCs Ha IUKJIaX 00paTHON CBSI3H.

Haxkownetr, octaioTcd aBTOHOMHbBIE areHTbI — B CUTYAIIUAX, I7le He TOJO0NIEeT HU ITPOCTOMN
KOJI, HU sKeCTKue paboune motoku, Hu RAG, moToMy 4TO BBOJ HE CTPYKTYPUPOBAH,
He U3BECTEH 3apaHee MJIM OTJIMYAETCS BBICOKON M3MEHYMBOCTBIO; IIOTOMY YTO BaM
TpebyeTcst AMHAMUYECKOE MHOTOIIArOBoe TtanupoBanue (multistep planning) wim
HerpepbiBHOE 00yueHre Ha 00paTHOII cBasu (continuous learning from feedback).
[IpencraBbre 1eHTP MOAAEPKKY TIOIH30BATEIEH, KOTOPBIN TTOJIYYaeT M0 JIeKTPOHHON
ouTe cooOIIEHUS B CBOOOAHON (hOpMe, OT «aKKYMYJISITOP MOEro HOyTOyKa B3LyJICs
M CKOPO JIOTTHET» JI0 «C MEHS MTPOJI0JIKAIOT CIIUCHIBATH OIJIATY 34 YCJIYTH, KOTOPbIe
sI He 3aKa3bIBas». Pabouiii MOTOK, OCHOBAHHBIN Ha MpaBuiax, uin nouck B FAQ ¢ uc-
nosib3oBatreM RAG He cripaBUTCS ¢ TAKUM Pa3HOOOPa3NeM, HO areHT, paboTa KOTOPOro
OCHOBaHa Ha (hyHAAMEHTATBHON MOJIE/IA, CMOKET ONPEICUTh HaMePEHNs, U3BJIeUb
AKTYaJIbHBIE CYTITHOCTH, 00PATUTHCS K 6aze 3HAHUTH, TOCTPOUTH YePHOBHK MOIXOSIIETO
OTBETa 1 JIasKe TIePeIaTh BOMPOC YJOBEKY, eCJIi TT0Tpebyercs, — 1 Bee 910 6e3 omnpe-
JIeJICHUST BCeX BO3MOKHBIX BETBEH 3apaHee. AHATOTMYHBIM 00pa3oM TIPH YIIPaBIeHUN
HETIOYKOH [TOCTABOK areHT, KOTOPBIii MOJIy4aeT B peajbHOM BpeMeHU JJaHHbIE CKIaJICKUX
3aI1acoOB, CPOKH TIOCTABKHU M ITPOTHO3BI MTPO/IAK, MOKET AMHAMUYECKHN TepeTaHn-
poBaTh TpaUKK MOCTABOK; IETEPMUHUPOBAHHOMY PaboyeMy TIOTOKY TOTpebyIoTCst
MOCTOSTHHBIE PYYIHBIE 0OHOBIIEHVIS /715 00PabOTKY HOBBIX MCKIIOUNTETHLHBIX CTYUAECH.
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ATeHTBI TaK)Ke OTJIMYHO IPOSIBIISIOT cebst B CUTYAINSIX, KOT/Ia MHOTO [O/[33/{a4 IOJIKHbI
BBIIIOJIHSTBCS TAPAJIIEIBHO, HAIIPUMED, areHT Oe301IaCHOCTU OJHOBPEMEHHO OIIpa-
muBaet API o6HapyskeHus yrpos, CKAHUPYET CETEBYIO TETEMETPHUIO U BHITTOIHSIET
B [IECOYHUIIE aHAJIN3 MIO03PUTEIBHbIX IBONYHBIX (DailioB. Tak Kak areHThbl paboTaloT
ACMHXPOHHO M IepeHa3Ha4YalOT IMIPHUOPUTETHI Ha OCHOBAHWH /TaHHBIX PEAaJIbHOTO Bpe-
MEHH, OHU JIUIIIEHbI XPYIIKOCTH, IPUCYIIEN TONATOBOMY TIOIX0/Y pabounx IOTOKOB
i RAG-cucrem. /liist onpasianus 60stee BBICOKUX 3aTPAT Ha BBIYUCICHUS U COIIPO-
BOJK/IEHNE, CBSI3AHHBIX C MCTOMb30BAHNEM (HYHAAMEHTATLHON MOIENTH, HEOOXOMIMM
MMEHHO TaKO! YPOBEHb KOHTEKCTHOTO PACCY K/ICHUST H YMO3AKJIIOUEHHH, KOOPANHAIINH
[apaJLTe/IbHBIX 33/1a4 NN HEIIPEPbIBHOTO CAMOCOBEPIIEHCTBOBAHMS. JTO CIleHAPHN,
KOT/Ia JKECTKUH KOJI, paboUre MOTOKH UIIH 9aT-G0THI GYIYT CAUITKOM XPYITKIMHU UITN
3aTPATHBIMU JIJIsT COTIPOBOXKICHUSI.

Ta6nuua 1.2. 0tnuuna pabounx NOTOKOB 11 areHTOB OT TPAAULMOHHOTO KOAA

XapakTepuctuka TpaauuvonHblii kog  Pabounii noTok ABTOHOMHDIN areHT

(CTpyKTypa BBOAA llonHocTblo Npepckasy- B ocHoBHOM npepckasyem HecTpyKTypupoBaHHblil Uiy 3apaHee Heus-
emble CXeMbl C KOHEUHbIM YMCTIOM BeTBeli  BeCTHblil BBOA

06BACHIMOCTD lTonHas npo3pauHoctb;  fBHbIA Cnep ayauTa «BeTBb  KOMMOHEHTbI MO NPUHLMMY «YepHOro ALLMKaY,
NpoCTOii ayauT 32 BETBbIO» TpebyloLwvie LONONHUTENbHON UHCTPYMEHTALMM

3azepxka (BepxHu3Kas 3ajepxka  YmepeHHas 3ajepxka Bbicokan 3apepxka

Apantupyemoctb Her OrpaHnyeHHbI Bbicokue (c 0byueHuem Ha obpatHoit cBA3M)

1 0byueHne

Kaskplit myTh 1o/ipasyMeBaeT HEKOTOPbIe KOMITPOMUCCHI. TpauIInOHHbII KO/ JIeleB
1 GBICTPO paboTaeT, HO eMy He XBaTaeT FIMOKOCTH; paboune MOTOKU 06eCIeYnBaOT KOH-
TPOJIb, HO HE CIIPABJISIIOTCS C CHJIbHO N3MEHYKUBBIM BBOJIOM; TPAJMIIMOHHbIE YaT-O0ThI
nin RAG oT/IMaHO TOJXOMST JIJIs1 TIOJIyUEHUsT OTBETOB Ha BOIIPOCHI 1O IOKYMEHTAM,
HO He MOI'yT 3aHUMaThCsI OPKeCTpal[ieil MHOTOIIATOBbIX eHCTBUI; areHThI 00J1a1at0T
BBIJIAIOIEICST MOIIBIO, HO IIPEABABJIAIOT BEICOKKE TPeOOBAHUS K 00JIaUHbIM BHIUMCIIE-
HUSIM ¥ MH;KEHEPHBIM YCUJIUSIM 110 MOHUTOPUHTY, HACTPOUKE U yIipaBenuio. [Ipex e
4yeM czies1aTh OKOHYATeIbHbIN BBIOOP, CIIPOCUTE ceOs: SIBJISIETCS I B MOEM CJIydyae BBOJL
HECTPYKTYPUPOBAHHBIM HJIU HellpeicKasyeMbiM? HeobXoaumo i MHe MHOIOLIAr0BOe
IJIAHUPOBAHUE, a/IANITUPYIONIEECs K TPOMEKYTOUHBIM pesdyJibraTtam? /loctaTouHo Jin
CHCTEMBI [IOJIyYeHUsI JOKYMEHTOB i1 MH(POPMAIMOHHBIX OTPEOHOCTEH MOUX M10JIb-
30BaTeJIell NI JKe CUCTeMA JIOJKHA TPUHUMATD PEIeHUs] U IEHCTBOBATh AaBTOHOMHO?
Xouy i 51, 4TOOBI HTA CHCTEMA COBEPIIEHCTBOBAIACH CO BPEMEHEM IIPU MUHUMAIbHOM
BMeIIATEIbCTBE CO CTOPOHBI UesioBeka? M nmpuemsiema Jiv 3a/ieps;KKa 1 3aTpaThl HA CO-
poBosk/ieHne hyHAAMEHTAIBHON MOJIETN ?

Kopoue roBops, eciu Bala 3ajiada CBOAUTCS K (PUKCUPOBAHHOMY JICTEPMUHUPOBAH-
HOMY TIpeoGpa3oBaHuIo, HATIUIITKTE TPOCTOil Ko, Ecit B 00paboTke MMeeTCs psijt
M3BECTHBIX BETBJICHUIT U BaM HY KHBI sIBHbIE KOHTPOJIBHBIE TOUKH 06PabOTKY OMIMOOK,
HCTIOJIb3YHTE IETePMUHUPOBAHHBIN pabounii ToToK. Eci BaM Mpeskjie BCEro Hy KHbI
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OTBETHI HA BOIIPOCHI IO KOPITYCY TEKCTOB, 33j[aBaeMble Ha €CTECTBEHHOM SI3bIKE, BbI-
GepuTe TPAAUIIMOHHOTO YaT-60Ta nin apxutekTypy RAG. Ho eciin BbI cTankuBaeTech
C BBICOKOI1 M3MEHUUBOCTbIO, HEOOXOAMMOCTHIO OTKPBITHIX JIOTHUECKIX PACCYKACHUM
U AMHAMUYECKOTO IIAHUPOBAHUA WK TPeOGOBAHMAMU K HEIPEPHIBHOMY 00YYEHMIO,
OyIbTe TOTOBBI MHBECTUPOBATDH B pa3padOTKy aBTOHOMHOTO arenta. CosHareIbHOe
MPUHSITUE DTOTO PENIEHUS TAPAHTUPYET, YTO BbI ITOJYUUTE MTPABUIBHOE COOTHOTIIEHTE
[POCTOTHI, TPOU3BOAUTETBHOCTH U 3JIaAlITUPYEMOCTH, YTOOBI Ballle PELIEHNE OCTaBAIOCh
Kak 9P (GEKTUBHBIM, TaK U IPOCTLIM B COIPOBOMKACHUH IIPU dBOJIOLUU TPpeOOBAHU.

MpuHLMNBbI NOCcTPOEeHNA YPPEKTUBHBIX areHTHbIX CUCTEM

CosmaHue yCIelnHbIX aBTOHOMHBIX areHTOB TPeOyeT IMOAX0/1a, KOTOPbII BHIBOAUT Ha
HepeHui IIaH MaciTabupPyeMoCTh, MOJLYJIbHOCTb, HeIIpepbIBHOE 00yYeHre, FTHOKOCTD
u 3amuTy ot ycrapesanus (future-proofing).

Macwmabupyemocmo

y6eI[I/ITer B TOM, YTO areHTbl CIIPABATCA C PACTYHIUMU pa60‘-II/IMI/I Harpysxkamu
U Pa3HOOOPA3HBIMU 32/[A9aMH1 32 CUET MCTIOJIB30BAHNUST PACTIPEIETICHHBIX APXUTEK-
Typ, 061a4HON MHMPACTPYKTYPHI U A(D(HEKTUBHBIX AJITOPUTMOB, TIOJIEPAKUBAIOTITAX
napajuiesbHyI0 00paboTKy U ONTUMU3AIIO PeCyPCoB. [IpuMep: areHT NoiepKKu
noJib3oBatesieii, oopabarsiBatonuii 10 3a1BOK B MUHYTY, MOKET 3aBUCHYTh UJIH aBa-
puiiHO 3aBepIUThLCS MU Betwiecke Tpaduka 10 1000 3as9B0K, ecyint Takue BCIIIECKH
He TMOIEPKRUBAIOTCS MHOPACTPYKTYPOH aBTOMATHYECKOTO MACIITAGNPOBAHIS.

Mooynvrocmu

[IpoexTupyiiTe areHTOB ¢ HE3ABUCUMBIMU B3aMO3aMEHIEMbIMI KOMIIOHEHTAMU,
COe/INHSIEeMBbIMH Yepes MMOHATHbIe nHTepdelichl. Takoil MOIYIbHBIN TOAXO/T JIes1aeT
Jierde COIpoBOsKAEHNE, CITOCOOCTBYET THOKOCTH 1 YIIPOIIAeT ObICTPYIO aalTaI[iio
K HOBBIM TPeOOBAHUSAM WJIM TEXHOJIOTHAM. [IpriMep: areHT ¢ mroxoit MOLyIbHO-
CThIO, B KOTOPOM BCE UHCTPYMEHTHI JKECTKO 3aIIPOTPAMMHUPOBAHBI B €T0 aT€HTHOM
cepBuce, MOTpeOyeT MOJHOTO IIOBTOPHOTO pa3BepThIBAaHUS KasKAbIH pas, Korjaa
B MHCTPYMEHTBI BHOCATC HeGoIbInNe 100aBAeHNs] U U3MEHEHUSL.

Henpepovisnoe obyuenue

OcHacTuTe CBOUX areHTOB MeXaHU3MaMU 00y4YeHUsI Yepe3 ONBIT (TAKUMU, KaK
KOHTEKCTHOe o0ydeHne — in-context learning). Vinrerpupyiite 06paTHyio CBS3b
[OJIb30BaTe el IJIsT YTOUHEHWS [TOBEICHUSI areHTOB U CJIEIUTe 3a IPOU3BOIU-
TEJIHOCTBIO TI0 MEPE dBOJIOIIK 3a1a4. [IpuMep: areHTbl, UTHOPUPYIOIIIE IIUKJIbI
00paTHOM CBSI3M, MOIYT CHOBA U CHOBA COBEPIIATh OJHU U Te e OMIMOKH, TaK1e
KaK HeIpaBUJbHas Kaaccu(pUKaLMs yYCAOBUI KOHTPAKTa MK HECIIOCOOHOCTh
K 9CKaJIali} KPUTUYECKHUX IPOOJIEM C IIOIIEPIKKOIL.

Inacmuunocmo

PaspabarbiBaiiTe HaJie’KHbBIE 9JIACTHYHBIC APXUTEKTYPBI, CIOCOGHBIE KOPPEKTHO
CITPABJISATHCA € OIMOKAMU, YTPO3aMU GE30MACHOCTH, TAIM-ay TaMK 1 HEOKUAAHHBIMU
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ycaoBusME. Brepstiiite TiaTeibHy10 06paboTKYy OMIO0K, CTPOTHE Mepbhl He301ac-
HOCTH 1 U30BITOYHOCTD /11t 0OecIiedeH st HalesKHOM U HellPEePbIBHOM pabOTbI areH-
TOB. HpI/IMep: Ar'€HThI 663 JIOTUKH ITIOBTOPHBIX TTOIIBITOK NJIN PE3EPBHOIO MEXaH3Ma
MOTYT HOJTHOCTBIO YTPATHTH PabOTOCTIOCOOHOCTD TIpH cO0E EAMHCTBEHHOTO BbI30BA
API, a mosib3oBatesb OyIET JKAATh OTBETA, HE TIOHUMAsT, YTO IPOUCXOINUT.

Sawuma om ycmapesanus

CrpoiiTe areHTHBIE CHCTEMBI Ha Ga3e OTKPBITHIX CTAHAAPTOB M MAaCIITAOUPyeMOii
uH(PACTPYKTYPBI, Pa3BUBaliTe HHHOBAIIMOHHYO KYJIBTYPY JUJIst OBICTPOIT afarTaiun
K MOSIBJISTIONNMCS TEXHOJIOTUAM U Pa3BUBAIOIUMCS O5KUIAHUSIM TI0JIb30BaTesei.
[Ipumep: skecTKagd MPUBA3KA areHTA K OZTHOMY TIPOTIPUETAPHOMY (DOPMATY ITPOMIITA
OT KOHKPETHOT'O IIOCTaBIIMKA MOKET CYIIIeCTBEHHO YCJIOXKHUTD IEPeXo/] Ha IPYTYIO
MO/I€JIb M OTPAHUYUTh BO3MOKHOCTH JIJIs1 9KCIIEPUMEHTHPOBAHNS.

CobutrojieHre 3TUX TPUHITAIIOB TI03BOJISIET OPraHU3aI[sIM Pa3pabaThiBaTh aBBTOHOMHBIX
areHTOB, KOTOPbBIE OCTAOTCS 3(D(HEKTUBHBIMU U AKTYAJTbHBIMHU, JIETKO a/IalITUPYIOTCS
K TEXHOJIOTHYECKUM JIOCTIKEHUSIM U H3MEHSIOIINMCST PabOUM CPETIaM.

OpraHI/BaU,I/IOHHbIe OCHOBbI yCnewHoro co3faHunA
Alr€HTHbIX CUCTEM

[octynHocTb hyHAaMeHTaNIbHBIX MOJesIeil yepe3 mpoctbie Bbi3oBbl API crasa mpu-
YUHON OOITMPHBIX HKCIIEPUMEHTOB € Ar€HTHBIMU CUCTEMAMHU BO MHOTHX OPTAHU3AIUSIX.
KoMaH bl 4acTo 3aITyCKA0T HE3aBUCUMBbIE TIPOBEPKU JKUZHECTIOCOOHOCTH KOHIIETIIHIA,
[IPUBOJIAIIME K TIECHHBIM OTKPBITUAM M MHHOBAIIMOHHBIM HiesM. C JpyToii CTOPOHDI,
IIPOCTOTA IKCIIEPUMEHTUPOBAHUS 4aCTO TPUBOJUT K (pparMeHTalii — IePeKPhITUIO
MPOEKTOB, AYOIMPOBAHMIO YCUIIHI U POCTY YKCIIA HE3aBEPIICHHBIX HKCIIEPUMEHTOB
B opranusaii. HaobopoT, mpeskieBpeMeHHast CTaHAaPTU3AIUST MOKET TTOJaBJISITh
TBOPYECTBO U 3arOHATb KOMIIAHWHU B JIOBYIIKH 3KeCTKUX (DPEHMBOPKOB UJIN PEIICHUH,
NPUBS3AHHBIX K KOHKPETHOMY MOCTaBIMKY. UTOOBI Bala cucteMa Gbljia yCIenHou,
HEO0OXOIMMO BBIIEPKATh GalaHC THOKOCTH /7St SKCTIEPUMEHTOB C JOCTATOUHBIM TI0-
TEHIIUAJIOM JIJISI MACIIITAOMPYEMOCTH U CBSI3HOCTH.

Ha pannux ¢asax paspabOTKK areHTOB OpraHU3allly JOJKHBI aKTHBHO MTOOTIPSAThH
HCCJIeIOBATEIbCKUE YCUITNS, JaBast BO3MOKHOCTh KOMaH/[aM CBOOOIHO TECTHPOBAThH
pasHble apXUTEKTYPhI, paboure motoku 1 Mojaean. Co BpeMeHeM OYAyT BbISIBJICHBI
yCIeNTHble TATTEPHBI U JIyYIlIe MPAaKTUKH, U CTpaTerndeckast OPUEHTAIUs HauHeT
UTpaTh KPUTHYECKYIO POJIb. Pealnsalius cTpaTerii «OAWH CTaHgapT Ha GOJIBIIYTO
rpymiy» MoKeT apheKTHBHO cOaTaHCHPOBATh 3Ty HEOOXOAUMOCTb. B KOHKPETHBIX
MOIpase/ICHUSX WK (DYHKIMOHATBHBIX 00JIACTSIX KOMaH/Ibl MOTYT CO3/[aBaTh CTaHAap-
TBI, OCHOBaHHBIE Ha OOIETPUHSATHIX MHCTPYMEHTAX M METOIOJIOTHIAX U YIIPOIIAOIIIe
COTPYIHNYECTBO Ge3 OrpaHUYEHIS MHHOBAIIMI B GoJiee MHUPOKOM MaciiTabe.

Jlpyroii BAKHBIN acTIeKT ycrexa — OTCYTCTBUE MPUBA30K K KOHKPETHOMY TTOCTaBIIH-
KY 32 CUET MPUHSATUS OTKPBITBIX CTaHAapTOB (TakmX, Kak OpenAPI) u crpemienus
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K MOJIyJIBHOCTH CUCTEMHBIX I3aiiHOB. Takue IpakTHKK CII0COOCTBYIOT 00ECIIeIeHNIO
rHOKOCTH M COKPAIIEHUIO 3aBUCHMOCTH OT O/[HON TeXHOJIOTUH NN ITOCTABIINKA, & 3TO
obecriednBaeT aalTHPYEMOCTD B OyIyIIIEM.

AP dexTuBHBIT 0OMEH 3HAHUSIMHU TAKKE UTPAET BazKHYIO POJIb. YPOKH, M3BJICYEHHbIE
KaK U3 YCIEIIHbIX, TAK ¥ U3 IIPOBAJEHHBIX IKCIIEPUMEHTOB, OJIKHBI HIMPOKO Pac-
[POCTPAHATHCSA HA BHYTPEHHUX (GopyMax, B OOUMX PENO3UTOPUAX U B TTOAPOOHON
nokymentaiuu. Ctparerusi, OpUEHTUPOBAHHAS HA COTPY/IHIUYECTBO, YCKOPUT Opra-
HU3AIMOHHOE 00yUYeHue, CBeIeT K MUHUMYMY U30BITOYHBIE YCUIIUS U CTUMYJIPYET
KOJUIEKTUBHbBIE YJIyUIIEHSI.

HaKOHeL[, yHpaBJAgionie (bpef/,IMBOpKI/I JLOJIZKHBI OCTaBaTbCs ruOKUMI 1 JIETKNMU,
OHU NOJIZKHBI OT/IaBaThb IIPEAIIOYTEHNE HAIIPpABJ/IAIONINUM ITPUHITUITAM I1€PE/L JKECTKUMU
npeannucanuAaAMM. OHTI/IMI/ISI/IPOBaHHaH CTPYKTYPa YIIpaBJICHUS TTIO3BOJISAET KOMaH/laM
YBEPEHHO 3aHUMATbCA MHHOBallUSAMMN 6e3 ymep6a JLJISL O6H_[I/IX mesen OopraHmnaanuu.

VYeneninbie mporecchl Ha Oase areHTHBIX CHUCTEM UMEIT UTEPATUBHYIO MPUPOJLY.
Opranusaiuy JoJKHBI TOCTOSTHHO TIEPEOTIEHUBATD CBOW CTPATETUH JIJIST TIOJIEPIKKHI
JMHAMUYECKOTO GajlaHCca MEK/LY MCCJIe[OBAaHUSIMU U cTaHaapTusanueil. Kyasrupupyst
CPeLy, B KOTOPOIl IIEHSATCS IKCIIEPUMEHTBI, COBMECTHOE OOYU€EHIEe 1 OTKPBIThIE CTaH-
JapThl, OpraHU3anuu MOryT 3(hPEKTUBHO TPEOOPa3OBBIBATH ar€HTHbBIE CUCTEMbBI U3
M30JIMPOBAHHbBIX IKCIIEPUMEHTOB B MacIITabupyeMbie, TOTOBBIE K TPEOOPa3OBAHUSIM
PeIIeH sI, KOTOPbIE JIYOOKO MHTErPUPYIOTCS B UX pabOUne IPOIECCHI.

AreHTHble GpeitmBopKM

B macrostiiiee BpeMst CyIiecTBYIOT MHOTOUNCIEHHBIE (hPEMBOPKY [I7Ist pa3paboTKu
ABTOHOMHDBIX areHTOB, KaK/[blil 3 KOTOPBIX HAIIPABJIeH Ha HEKOTOPYIO KPUTHYECKYIO
(byHKIIMOHAIBHOCTD: MHTErPallis HAaBBIKOB, yIIPAaBJIeHUE ITaMATBIO, IIAHUPOBAHUE,
OpKecTpaIyst, 06ydeHne 4epes3 OmbIT U MyJIbTHareHTHas KoopauHanusa. Huxke mepe-
qucsIeHbl Harboee n3BecTHbe (hpeiiMBOPKH (6€3yCITOBHO, ITOT CIIMCOK HETOJIOH).

LangGraph

/locmouncmesa

Moy abHblil (hpeiiMBOPK OpKecTpaliui, OCHOBAHHbIN Ha HATIPaBJIEHHBIX rpadax,
BEPIIUHBI KOTOPBIX COAEPIKAT OT/EIbHBIE €IUHUIIBI IOTUKU (YACTO — OOPAIIEeHIIsT
K (hyHIaMEHTATIbHBIM MOJIEJISIM), & Pebpa — MOTOKHU JIAHHBIX B CJIOKHBIX, TOTEH-
[UAJIBHO [UKIMIECKUX PabOUX TOTOKAX; CUJIbHAsE 9PrOHOMUKA Pa3paboTUnKa;
BCTPOEHHAS MOJIJIEPIKKA ACHHXPOHHBIX PAOOUYUX MOTOKOB U IOBTOPHBIX MOMBITOK.

Komnpomuccot
TpeGyer cOOCTBEHHOIT JIOTHKY JIJIsI HETPUBUAJIBHOTO TIAHMPOBAHMS U YIIPaBJIe-
HUS TIAMSIThIO; HU3KWIT YPOBEHDb BCTPOECHHOU TOJIEPKKHU JIJIST MYJIBTUATEHTHOTO
B3aNMOJIECTBUS.
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Komy nooxodum

KOMaHlIaM, 3aHUMaIOINUMCS IMOCTPOEHUEM HaAEKHbIX O/[HOAr€HTHbBIX NJIN He-
CJIOJKHBIX MYJIBTUAr€HTHBIX CUCTEM C SIBHBIM W KOHTPOJIMPYEMbBIM YIIPaBJICHUEM
IIOTOKaMHM.

AutoGen

Jlocmouncmea

MortiHble BO3MOKHOCTH MYJIBTUATEHTHOW OPKECTPAIINW; IMHAMWYECKOe Ha3Have-
HUe poJieil; THOKMe B3auMOAEHCTBUS MeXKIY areHTaMu Ha Gase coOOIeH Uil

Komnpomuccot

Jlaske 11 TPOCTHIX CIIEHAPUEB UCIIOJIb30BAHUS PEIIEHUST MOTYT OBITH TSKEIO0-
BECHBIMM WJIM CJIOKHBIMK; OFPAHUYEHHbII BBIOOP CXEM B3aMMOAEICTBUN MEXKILY
areHTamHu.

Komy nooxodum

VccmeoBarerbCKIM 1 TPOU3BOICTBEHHBIM CHCTEMAM, TPEOYIOTIIM JINAIOTa MESK/TY
areHTamu (HaIlpUMep, PYKOBOANUTENh/PabOTHUK, TIMKJIBI CAMOAHATN3A).

CrewAl

Jlocmouncmea

HpOCTOTa B N3y4€HUN N1 OCBOCHUMU; 6bICTpaH IOATOTOBKA /IJIs1 TTIOCTPOECHMA T1PO-
TOTHIIOB; ITOJIE3HbIC a6CTpaKHI/II/I THIIa «KOMaH/IbI» NJIN «3a/[a4YM».

Komnpomuccot

Orpanndentibie BO3MOKHOCTH HACTPOIKU U KOHTPOJIS HAJl BHYTPEHHUMU MeXa-
HU3MaMU OpKecTparuy; ycrymnaer mno 3pejaoctu LangGraph win AutoGen njist
CJIOKHBIX PADOYUX MOTOKOB.

Komy nooxodum

PaspaboTurkam, KOTOPbIE XOTIT TOOBICTPEE B3ATHCS 32 TIOCTPOEHHUE MPAKTHYHBIX
areHTOB, OPUEHTUPOBAHHBIX Ha YesioBeKa (TaKUX, KaK MOMOIIHUKHI UJIM areHTh
TTOIEPKKN ).

OpenAl Agents Software Development Kit (SDK)

Jlocmouncmesa
[y6okast mHTErparus ¢ skocucTeMoil mHerpymerTos OpenAl; GesonacHblii v Ipo-
CTO¥ BBI30B (DYHKITUH; IPUMUTHUBBI YITPABJICHUS TAMSITBIO U Tlepe/iaua yIPaBIeHsT
WHCTPYMEHTAM.
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Komnpomuccot

Tecnas npussska k uHdpacTpykrype OpenAl; MokeT ObITh MeHee THOKUM MU
MeHee IOPTUPYEMBIM JIJIsST HECTAHAAPTHBIX aTeHTHBIX CTEKOB UJIM MHCTPYMEHTAPUEB
C OTKPBITBIM KOJIOM.

Komy nooxodum

Komangam, kotopsie yxe ncrosbsyior OpenAl API u uigyT Bo3MOKHOCTH Obl-
CTPOTO CO3/IaHNs GE30TMACHBIX ATEHTOB, CITOCOOHBIX MOJTb30BATHCS MHCTPYMEHTAMU
¢ MUHUMYMOM BcrioMorareibHoro koza (scaffolding).

Xotst kKaxbiil hpeiMBOPK 00JIaIaeT YHUKAIbHBIM HAOOPOM JIOCTOMHCTB M OTPAHHU-
YeHUH, OXKU/IAETCsI, YTO HENPEPHIBHbIE MHHOBAIIMY U KOHKYPEHIIHSI B 9TOM 00JacTu
Gy/IyT CTUMYJIUPOBATH JAIBHEHIIYIO 9BOIONUIO. ECU BB cO3/1aeTe paHHUE MTPOTOTH-
bl To CrewAl u OpenAl Agents SDK 1no3BojiaT Bam ObICTPO B3IThCS 32 1e10. s
MacuTabupyeMbIX CHCTEM, PACCYMTAHHBIX Ha PeasbHyIo sKciryaTaimio, LangGraph
u AutoGen nipesIocTaBIsioT 6oJIbIe BO3ZMOKHOCTEH ISt KOHTPOJIsE 1 60JIee CIOKHON
byHKIOHANBHOCTU. ITU (HPEHMBOPKU HE SBJISIOTCA HEOOXOAUMBIMY, U MHOTHE
KOMAaH/IbI [TPEIIIOYMTAIOT CTPOUTD IIPOEKTHI IIPsiMO Ha 6a3e API ot mocTaBImukos Mojie-
s, B 510 KHIre ocHOBHOE BHUMaHUe yessiercs hpeitmBopky LangGraph, kotopsrii
OTJINYAETCST TIPOCTBIM, HO MOIIHBIM MOXO0M K pa3paboTke areHTHBIX cucteM. [Tpu
MOMOIIU OAPOOHBIX OOBACHEH W, TTPAKTHUYECKUX TIPUMEPOB U PEATBHBIX CIIEHAPUER
MBI ITPOIEMOHCTpUpYeM, kKak LangGraph addexrusro peraer npobieMbl CI0KHOCTH
U JINHAMUKY, HEOOXOMMBbIE JIJIs COBPEMEHHBIX MHTEJIEKTYaIbHBIX areHTOB.

3aKnioyeHue

ABTOHOMHBIE areHTDHI CHOCO6HI>I BBIIIOJIHATD CJIOKHDBIC TMHAMHWYECKUE 3a/la4 C BbI-
COKOH CTETeHbI0 AaBTOHOMHOCTH. B 9T0i1 r1aBe ObLIN U3M0KeHDb (hyHIAMEHTATbHDIE
KOHIIETIIINN ar€HTOB, BbIJICJTEHDBI UX MTPEUMYIIECCTBA MEePe TPAAUIINOHHBIMU ML-
CHCTEMaMIH, a TaKXKe PACCMOTPEHBI IIPaKTHYeCKIe MPUMeHeHNs U orpandenus. [1o
Mepe Gotee TIyOOKOTO N3y4eHNUs IPOEKTHPOBAHUS U PeATN3allni TAKUX CHCTEM CTa-
HOBUTCA ACHO, YTO OCMBICJIEHHAA MHTETPAINA ar€HTOB B PAa3/IMYHbIC O6JIaCTI/I TIpUBEIET
K IPOPBIBHBIM MHHOBAITUAM 1 ITOBBIINIECHUIO Q(b(l)eKTI/IBHOCTI/I.

XoTsI pa3InyuHble MOAX0/bI K IIPOEKTUPOBAHUIO ABTOHOMHbBIX areHTOB, ONUCAHHbIE
B 9TOI IJIaBe, IPOJIEMOHCTPUPOBAIN 3HAYUTEbHbIE BO3MOKHOCTHU U [TOTEHIINAJ, OHU
TaKKe JIAI0T MPEACTABJIEHUE O CIIOKHOCTU 1 POOIEMaX, CBSI3aHHBIX C HOCTPOEHUEM
3G PEeKTUBHBIX U AT TUPYEMBIX cucTeM. KasK/Iblii METOJI, OT CUCTEM, OCHOBAHHBIX
Ha TIPaBUJIax, 10 COBPEMEHHBIX KOTHUTUBHBIX apXUTEKTYP, 06J1a1aeT YHUKATbHBIMU
NOCTOMHCTBAMH, HO eMY TaKyKe IIPUCYIIH OTIpe/ieJieHHble BHYTPEHHUE OrPAHNYEHUSI.
B aroii kHuTE 51 HOCTapaioch BOCIOJHUTH TOT IIPOGEJT B MOHUMAHUM.



