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IBaHO-®paHKiBCHKHIA HAI[IOHATBHHNA TEXHIYHUN yHIBEpCUTET HAPTH 1 ra3y

BJIOCKOHAJIEHA KJACU®IKALIIA BEJIMKUX MOBHHUX
MOJIEJEH, AKI CTBOPEHI KOMITAHIEIO MISTRAL Al

Y ecmammi pozensinymo eenuxi mMoeHi MoOeni, AKi MONICYMb 6I0N0GIOAMU HA 3ANUMAHHSA KOPUCTYBAUiE,
eenepyeamu mexkcmu, k00 ma 0a2amo iHu020, Wo 3a0uaddiCye 4ac KOpCmyeayie i 6ionosiono pecypcu opea-
Hizayitl i Kopucmyeayis. Imniemenmayis eenuxux mogHux mooenei (LLM) komnarismu 6 coi poboui npoyecu
Modice gugecmu ix Ha HOGUIL pigeHb epeKmueHocmi i cmamu ix nepesazoro 6 60pomvoi 3 KOHKYPEHMAaMU, AKI
we He suxopucmosyroms 6 ceoiit pooomi LLM. Komnanis Mistral Al (Opanyis) esasxcacmuvcsi 00HUM i3 HAU-
NEePCNeKMUGHIUUX MEXHONO2IYHUX CIMAPMAanie ma cOUHOI €6PONEUCLKOI0 KOMUAHIEI, KA MOICE KOHKYDY-
samu 3 OpenAl (CLLA). Komnanisa Mistral Al (Opanyis) € knouo8um eremeHmom y €8PONeicbKill mexHoL0-
2IYHIll exocucmemi, KU 3a0e3neuye sMiyHeHHs Yyu@dposeo2o cyseperimenty koumunenmy €epona. Komnanis
Mistral Al (©panyis) cnienpayroe 3 pisHUMU CMPAMESIYHUMUY NAPMHEPAMU, W00 NPONOHYEAMU CY8EPEHHI
ma HOYCmpianizo8arni piuleHHs 2eHepamueHo20 WMYYHO20 [HMeNeKmy, AKi adanmosaui 00 cheyuqhiuHux
nompeo pisHuUX KpUMUUHUX CeKMopis, maxkux aK enepeemuxa, obopona ma depicasnuii cekmop. Cmanom Ha
2025 pix komnaniero Mistral AI (@panyis) cmeopero yine cimeticmeo LLM & sikomy po3ibpamucs 36UtatiHomy
Kopucmyeauy mooice Oymu He ne2ko, adxce nazeu LLM popmyromvca no pisnomy. HeoOxiono giomimumu,
wo icnytoui knacughikayii LLM, axi cmeopeni komnaniero Mistral Al (©panyis), 3anaomo yzazanvuiowui i
He UKOHYIOMb (DYHKYIIO0 NPOBIOHUKA AKULL BKA3VE KOPUCHTYBAYY WIIAX U000 8ubOpy HeobxioHoi tiomy LLM. B
38 A3KY 3 GUIYEBKA3AHUM 0)10 NPOBEOEHO AHANI3 ICHYIOUUX GENIUKUX MOGHUX MOOenell CINBOPEeHUX KOMNAHIEIO
Mistral Al (Ppanyis). 3a pezynomamamu npogedenux docriodxcens Oyn0 600coknareHo kiacugixayiro LLM,
aKi cmeopeni komnariero Mistral Al (Opanyis), wo 0ozeorums Kopucmyeayam kpauje opicumyesamucs ¢ LLM,
aKi cmeopeni komnaniero Mistral Al (Opanyis), i nonecuiums noutyk HeoOXIOHOI iM 8enUKOI MOBHOI MOOeIL.

Knrouosi cnosa: wmyynuii inmenexm, eenuxi mosni mooeii, large language model, LLM, Mistral Al
Mixtral of experts, MoE, Le Chat, Mistral Large, Pixtral Large.

[ocranoBka mpodsiemu. B panuii yac Benuki
moBHi wmozeni (Large Language Models: LLM)
MOXYTh BIJIOBIaTH Ha 3alWTaHHSI KOPHCTYBa-
4iB, TEHEPyBaTH TEKCTH, KOJ Ta 0aratro iHIIOTO, IO
3a0Ia/DKY€E 4ac KOPCTYBadiB 1 BIAIOBIAHO pecypcH
opraHizamiii 1 KopuctyBadiB. TakuM YHHOM imILIe-
MenTariss LLM koMmmaHisiMu B ¢BOT po0oyi mporiecu
MO)Ke BHUBECTH iX Ha HOBHH piBeHb €()DEKTHBHOCTI
1 craTdl iX mepeBaror B OOpOTHOi1 3 KOHKYPEHTAMH,
SKI L1Ie He BUKOPHCTOBYIOTh B ¢BOii poboti LLM.

B maiibinemomy Oanky Cnomyuyennx Illtaris
Awmepuku JPMorgan Chase (JPMC) 200 000 cmis-
poOiTHHUKIB BUKOPUCTOBYIOTH LLM Suite mist anasi-
THYHUX TOCIIKEHB Y BCiX Oi3Hec-HampsMkax JPMC
Ta JUs Ofiep KaHHS iH(oOpMaIii, K BiJ MOMiYHHKA-
JIOCITiTHUKA KU [1]:

— 3a0e3neuye aBromarusaiito 40% IOCIiTHUIb-
KHX 3aBllaHb IHBECTHI[IHHMX OaHKIpiB: TeHepye
MOJIETIi OIIIHKY Ta y3araiabHioe qokyMeHTH SEC;

— BHUKOPHUCTOBYIOYH iCTOPII0 B3a€MOBITHOCHH,
OTpHMaHy 3 HECTPYKTYPOBaHHX JAaHUX, IEPCOHAIII-
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3y€ B3a€MOJIIO 3 KJII€HTAMH I po3ApiOHUX OaH-
KipiB.

LLM Suite y pexxumi peagbHOTO 4acy BiICTEXKYE
HOBHHHU Ta OTOJIOLICHHS PErYJISTOPHUX OPTraHiB 1010
HMOBIpHHX 3arpo3, U0 TaKOX CHPHUSE MOKPAIICHHIO
VIPaBIIiHHS PHU3UKAMH, IO POOUTH i1 HE3aMIHHOIO
st JPMC. Ananizytouu TpaH3akLii B pexKUMi pealib-
HOTO 4Yacy 3 TouHIicTIO 98% cuctema BUSBICHHS
maxpaiictea JPMC Ha OCHOBI IITyYHOTO iHTEJIEKTY
3amo0iria 30utkaM Ha cymy 1,5 Mmimbspma monmapis.
VY cdepi nporuaii BiAMHBaHHIO TPOIUIEH MTYYHHUN
IHTEJIEKT 3MEHIIUB KUIBKICTh XUOHOIO3UTHBHHX
pe3yibrariB Ha 60%, mo3HaYar0uH MiA03piii 3aKOHO-
MIpHOCTI B MIJTbHOHAX TIOACHHUX TPaH3aKIii [1].

Kpim Bumeskazanoro, B JPMC cepenoBuia
HaMCaHHS mporpaM ajsi 0aHKy Ha 0a3i MITy4yHOro
IHTCJIEKTY CHPUSJIM CKOPOYCHHIO Yacy pO3pOOKH
MPOrpaMHOTO 3a0e3ledeHHs, a 3aco0M IITyYHOTO
IHTEIIeKTy, OpIEHTOBAHI Ha KIIIE€HTIB, BITIyTHO ITiIBU-
LIIMJIM IIBHIKICTh KOHCYJIBTYBAaHHSI Ta 3a0€3MEUMIIH
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3pOCTaHHs NPOJaXiB 1 IPU LBOMY 3HH3HWJIM OIEpa-
[iifHI BUTpATH L0 MOKPAIINIO BHYTPIIIHIO e(heKTHB-
HiCcTh poOoTH BiamoBinuux miapo3aiais JPMC [1].

B Bank of America, skuif € OTHI€IO 3 MPOBITHUX
CBiTOBHX (DiHAHCOBHX YCTaHOB, 4ar-00T (BipTyasib-
HUi nomiunuk) Erica B micsiup 3ailicHIOE B cepel-
HbOMY TOHaJ 58 MIUIBHOHIB B3a€EMOJIN 3 KJIiEHAMU
Oanky. 3rigHO OmMUTyBaHb Erica Hamama moTpiOHY
iHpopmanito nonax 98% KopuCTyBadiB, IO 3HAYHO
3MCHIIIMJIO HABaHTKEHHS Ha TpaliBHUKIB call-
HEHTPY Ta JO3BOJMJIO IMpaliBHUKaM (iHaHCOBOI
YCTaHOBU 30CEPEIUTHUCh HA CKIAJHIMINX 3aluTax
KITi€HTIB [2].

B 2025 poui B CIIIA mpakTU4HO KOXKHE BEIIUKE
MiAPUEMCTBO BJIBIYi 301IbIIY€E 1HBECTUIIT B MITYY-
HUH 1HTEJIEKT. Y BiAMOBITHOCTI 3 NIOOAIBHIM OTIHTY-
BaHHAM 92% KoMMaHii B HAOMMKY1 TPH POKH MAIOTh
Hamip 30inpmuTy iHBectuii B 111, 1 Maii>ke BCi BOHH
Bke 37iiicHI00Th iHBecTulii y I croromni. barato
ONMMTAaHUX TeHepaTbHUX AUpeKTopiB (61%) moBimO-
MUY, 110 B iX KOMIIAQHISIX aKTUBHO BIIPOBAKYIOTb
“arentis” I Ta mnanyrots ix MacmtabyBanus. TooTo
B nanuii yac LI nepeiimoB Bix He0OOB’I3KOBOTO 110
HeoOXxigHoro e “Buopa”. Ilorpeba B TepMiHOBOMY
BrpoBapkeHHi Il B OGi3Hec-mpomecax KoMMaHii
€ KPUTHUYHO BaXXJIMBOIO, ockinbku BrumB LI mocu-
mroeThesl. Ti, XTO MIBHIIE MOYMHAE BIPOBAKYBATH
B iHcTpyMeHTax kommanii LI mae gac s ireparii,
HaBYAHHS Ha HEBAAJINX CIpoOax Ta MacIiTaOyBaHHSI
TOTO, IO PEaJbHO Npalfoe. 3BOJIIKAHHS 3 BIPOBa-
moxeHHsiM LI cynmpoBomKyeTbcst 3pOCTaHHIM PO3-
PHBY 13 THMH, XTO BXKE BIPOBAAMUB ab0 BIIPOBAIKYE
III. Cranom nHa 2025 pik 92% xommaHili 3 Tepe-
niky Fortune 500 BXe BUKOPHCTOBYIOTh TEXHOIOTIi
OpenAl B Ti#t un inmii ¢popmi [3].

B 3B’s13Ky 3 BUIIEBKa3aHUM JIJIsl OpraHizalliii 1 KoMm-
MaHiil BAYKIMBO 3AIMCHUTH paBUiIbHAN BuOip LLM.

AHaJi3 ocTaHHIX JocaigxeHb i nyouikamii. 3a
pe3ysbraTaMy MPOBEACHOT0 aHaIi3y OCTaHHIX J0CITi-
JUKEHb 1 myOnikarii Oyllo BCTaHOBIIEHO ciMmeicTBa
icaytounx LLM, koMmaHii siKi IX CTBOPHIIN Ta KpaiHU
B SIKHX 3apeecTpoBaHi KommaHii po3pooHmkn LLM
(tabm. 1).

3 Tabmumi 1 BUAHO, 110 OLIBIIICTE ciMelicTs LLM
CTBOpEH1 KommaHisimu, siki 3apeectpopani B CIIA,
nBa cimeiictBa LLM cTBOpeHi KOMIaHIsIMH K1 3ape-
ectpoBani B Kwurai (Aszis), ogHe cimeiictBo LLM
CTBOpEHE KOMIIaHi€l0 sKa 3apeecTpoBaHa B Kanani
(s1ixa posramoBana B [TiBHiuHil AMepui sik 1 CIIA)
i omHe cimetictBo LLM cTBOpeHE KOMIaHI€Io, sKa
3apeectpoBana B Opaniii (€Bpona).
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Tabmuus 1
LLM, xoMnanii fiKi iX CTBOPUJIM Ta KpPaiH B
SIKMX 3apeecTpoBaHi koMmnaHii po3podonnku LLM

HazBa Ha3Ba komnanii Kpaina B skiit
cimeiicTBa | sika CTBOpWJIa | 3apeecTPOBAHA KOMIIaHisi-
LLM cimeiicteo LLM | po3po0Huk cimeiictea LLM
GPT OpenAl CHIA
Claude Anthropic CIIA
Gemini Google CIIA
Llama Meta CIOA
Grok XAl CIIA
Command Cohere Kanana
DeepSeek DeepSeek Kurait
Qwen Alibaba Cloud Kuraii
Mistral Mistral AL Opaniis

B indopmarniitnoMmy cycninbcTsi iH(opMartis € Haii-
BHITIOIO ITIHHICTIO, @ OCOOJMBO I CTOCYETBCS IIep-
COHAIPHUX JaHuX Jironei. ToMy BakIMBE pO3yMiHHS
nanamadTy HeOe3rneK BUTOKY KOH(IICHIIHHNX TaHUX:

— BenMkui MaciuTad Bukopuctanus LLM B piz-
HUX cdepax (AepkaBHE YIpaBIiHHS, OCBiTa, MEIH-
nuHa, OI3HEC) 3YMOBIIOE OOPOOKY BEIHKHX OO0CS-
TiB JaHuX (B T.4. MOXYTh 3YCTPITHUChH IEPCOHANbHI,
MeanyHi, piHaHCOBI a00 KOMEPIIIIHO Yy TIUBI /1aHi);

— LLM HaBuaroTbcs Ha BEIMKUX HA0OOpax AaHUX,
cepen AKuX Moke OyTH 1 KoH]iaeHmiliHa iHpopMalis,
ska Oyna oTpuMaHa 3 BIIKPUTHX & iHKOJIHW i 3aKpH-
THX JKepesl. HemocTtaTHho ePeKTUBHUN 3aXUCT IHUX
JAaHUX Ta 3HEOCOOJCHHS MOXKE IPU3BECTH 10 iX
BHUTOKY 4epe3 araku Tumy ‘“data reconstruction” Ta
“membership inference”, KoM 3TI0BMUCHHKH Hama-
rafoThCsl BIATBOPUTH OpPHTiHAIBHI KOH(IACHLIHHI
JIaH1 3 BUXITHUX Pe3yJbTaTiB MOJICIII;

— LLM mig wac poGoTH 00poONIAIoTh 3amuTH
KOPHUCTYBadiB B SKUX MOKe OyTH KOH(QiIeHITiHHA
iHhopMarlist (HampukiIaa, KOMEpIliifHI cekpern adbo
nepcoHabHI NaHi roneit). Sxmo LLM HeHaBMUCHO
30epirae abo nepeiae KOHQIACHIINHI 1aHi, a00 SKIIO0
pe3ynbrati ii poOOTH MICTATH YyTIHMBY iH(OpMAILLiTO,
TO T MOYKE CIIPUYIHHHTH ii BUTIK;

— LLM wMoxyTh OyTH Bpa3MMBUMH 10 arak
“model inversion” abo “prompt injection”, sKi 103BO-
JISIIOTH 3JIOBMHUCHHMKAM OZCP)KaTH JOCTYI A0 AaHUX,
mo Oynu BUKOPHCTaHI i Yac HaBYaHHsA, abo -0
NaHUX, SIKi OyJI BBEJICHI KOPHCTYBAYaMHU;

— 31 30UTBIICHHSM CKJIQIHOCTI KibepaTak 3011bIry-
€ThCSl PU3KK BUKOpUCTaHHS LLM SK TOYKM TPOHMK-
HEHHSI 3 METOI OfiepKaHHA KOH(IICHIIMHNX IaHUX.
Kibep3moBMHCHUKN MOXKYTh BUKOPHCTATH CJIa0Ki MicIIs
B aJITOpUTMaX, iHTepdeiicax un iHppacTpyKTypi;

— HEJIOCKOHAJICTh MPOrPaMHOr0 3a0e3MeYCHHS
sIKE BUKOPHCTOBYETHCS B €KOCUCTEMI, sIKa 3a0e31euye
pob6oty LLM.
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VY Garatbox KpaiHax Iil0Tb 3aKOHH LIO0/0 3aXUCTY
nanux (Hampuxian, CCPA y CIHIA, GDPR B €C).
BuTik naHMX MOXKe MPU3BECTH HE TUIBKU JI0 peIry-
TaIHUX BTpaT IS OpraHi3alliii Ta KOMITaHiH, SKi
BUKOpUCTOBYI0Th LLM, a #i 10 IOPUAMYHUX CaHK-
it Ta Benmukux mrpadis. KpiMm Toro, BUTOKH JaHUX
MOXYTb OyTH BUKOPUCTAHI AJIsl MAHIITYJISIIIN 4K AUC-
KpHUMiHaIii 0ci0 siKi OyayTh )KepTBaMU BUTOKY TaHHX.

[MocTiiiHi BUNAJKU BUTOKY JaHMX MOXKYTh ITiJli-
pBaTH MOBIPY 3BUYAWHHUX JIIOACH IO TEXHOJOTIN
LITYYHOT'O 1HTEJIEKTY, BUKJIUKATH CYCHUIbHE 3aHEIo-
KOEHHS Ta CIIOBUTLHUTH BIpoBaukeHHs LI B HOBHX
cucTemax Ta cdepax.

Burtik maHux ajis 613HECY MOXKE 3yMOBHUTH BTPaTy
KOHKYpPEHTHHUX TiepeBar, a Jisi Gpi3uuHuX 0ci0 BHTIK
JaHUX MOXKE IIPU3BECTH J10 ITOPYIIECHHS IPUBATHOCTI
a00 HaBiTh MOXKE CTBOPHUTH 3arpo3y Oe3Ietli.

3 BUIIEBKA3aHOI'O BHUIHO, IO IpobieMa BUTOKY
KOHQIACHIIHUX AaHUX B Mpoleci QyHKIIOHYBaHHS
LLM € akTyaJIbHOIO uYepe3 TMOE€IHAHHS TEeXHOJIOIiY-
HUX, COIIaTbHUX, €THIHUX 1 FOPUINIHUX (HAKTOPIB.

Kpim BumeBka3aHoro, KoM MoBa #me mpo i#mo-
BipHI BUTOKH JJAHMX TP 30BHIIITHIX aTakax 3JI0BMFC-
HukiB Ha LLLM 3 MeToro onieprkanHs KOHDiIeHITITHIX
JIaHMX, iCHy€e HeOe3MmeKa ofep:kaHHst KOH(1AeHIIHHOT
iHpOopMarii TpeTiMi 0co0aMu 3a CIIPUSHHS PO3pPO0-
HuKiB LLM.

Binomo, 10 cekpeTHi ciry>)k0M Ta MpaBOOXOPOHHI
oprann CLHA 3Bepramucs no po3poOHukis LLM
3 CIIA mrono Hamanus inpopmarii [4, 5].

VY BepecHi 2025 poky cTasio BijoMo, 1110 PO3po0-
Huk cimeirictea LLM Claude xommnanist Anthropic Bif-
XWJIHJIA 3aIUTH TAPSTHUKIB, SKi TIPAIIO0Th 3 (eme-
pajbHUMHU MPaBOOXOpOHHMMH opraHamu CIHIA,
OCKIJIbKM KoMIaHisi Anthropic BigMoBHIIaCs POOHUTH
BUHSTOK, SIKMH pOOMB OM MOKJIMBUM BHKOPHCTAHHS
i 1HCTPYMEHTIB IITYYHOTO IHTEJIEKTY JUIS TICBHUX
3aBlaHb, CEPell IKUX MOTIN O OyTH CTEKEHHS 3a T'Po-
Mansaamu CIIIA [4].

Kommawnist Anthropic (po3po6Huk cimeiicrea LLM
Claude) B nanuii vac 0OMexye BUKOPUCTAHHS MOJIE-
nei mTy4yHoro inrtenekty CeKpeTHOI0 CiyXk0olo,
OFBP, MUTHOIO Ta iIMITpaIlifHOIO CITYKOaMH, OCKIJIbKH
JlaHI areHTCTBA MOXYTh 3IHCHIOBAaTH CIIOCTEpe-
JKCHHS 32 KOPHUCTyBadaMH, a Ie 3a00pOHEHO TOJIITH-
KOKO BUKOPHCTaHHS NMpoaykTiB Anthropic (cimelicTBoO
LLM Claude) [4].

[ pospobnuku momenedt LLM B CHIA, sax
MpaBuIIo, SIK 1 KoMIaHist Anthropic Takox mepepaxo-
BYIOTb OOMEKEHHsI I10/10 CIIOCTEPEKEHHS 338 KOPUC-
TyBauaMH, aje 4acTo POOJATH BUHSTKH Ul CIPHU-
SHHSL JiSUIbHOCTI mpaBooxopoHHMX opranis CLLA.
Hanpuxnan, xommnanist OpenAl (CHIA) 3aGoponsie

«HECAHKI[IOHOBAaHE CIIOCTEPEIKECHHSI 332 0CO0aMm»,
10 aBTOMAaTU4HO nepeadayae 3roy Ha 3aKOHHE CIIO-
CTepeXeHHs 3 OOKY IMPaBOOXOPOHHUX OpraHiB [4].

B 3B’s3Ky 3 BHIIEBKa3aHUM A KpaiH €Bpoco-
103y Ta YKpaiHH, siIKa PyXaeThCsl B HANPSIMKY BCTYITY
B €BpOCOI03, aKTyaJIbHAM ITUTAHHSM € BAKOPUCTAHHSI
B cBoiif poboti LLM, sika po3pobiieHa B €Bpocoro3i,
IO CHPUSITHME KpaloMy KOHTPOJIIO 3a 30epexeH-
HAM KoHimeHmiiHoi iHpopmarii. [Ipore, B Takomy
BUMNAJKy pEaJbHUM MPETEHACHTOM Ul peaiza-
i1 Takoro 3aBaaHHs € ciMmeiictBo LLM Mistral, sxe
crBopeHe komnaniero Mistral Al (Dpanmis).

VY ksitHi 2023 poky xommmHi crymeHTH I[lomi-
TeXHIYHOI mkoau B mepemMicti Ilapmka Timothée
Lacroix Ta Guillaume Lample (panimre mpairroBaimm
B Meta Al) i Arthur Mensch (panime mnpamioBas
B Google DeepMind) B ®paniiii 3acHOBaJIM cTapTaI
y cepi mryunoro intenexty Mistral Al, sikuit 3atima-
€ThCSI CTBOPCHHSIM BEJIMKHX MOBHHUX Mojeneit (large
language model). CBoro Ha3By crapram Mistral Al omep-
JKaB Ha YeCTh CHIIBHOTO ITiBHIYHO-3aXiTHOTO BITPY, IO
ame 3 niBaenHoi @panuii B Cepenzemuomop’si. Ba-
JKa€eThCsl, 10 CTAaHOM Ha 4epBeHb 2024 poKy koMIma-
Hist Mistral Al Oysna Ha#OLIbIIMM B €BpOIIi CTAPTAIIOM
3 MITYIHOTO 1HTENEKTY [5].

Kommaniss Mistral Al (®panmist) BBakaeThcs
OJTHUM 13 HAWIEPCIEKTUBHIIINX TEXHOJIOTIYHUX
CTapTaliB Ta €IMHOIO €BPOIEHCHKOI0 KOMIIAHIEH0,
sika Moke KoHKypyBaTH 3 OpenAl (CILA) [6].

VY BepecHi 2025 poxy BigomMa HamiBIPOBIAHU-
koBa kommaHiss ASML (Himepnmangu) iHBecTyBajia
Oomu3pko 1,3 Minmbspa €Bpo a TakoXK Iifmmcana
CTpaTeriuHe mapTHEpCTBO 3 KoMmmaniero Mistral Al
(®panuis). [Ticns BUIIEBKa3aHOTO CTAaHOM Ha Bepe-
cenb 2025 poky xommanis Mistral Al (@panuis) ori-
HIO€ThCsI B 11,7 Minbsipaa eBpo [6].

Kommaniss Mistral Al (®paniiisi) € KIOY0BUM
€JIEMEHTOM y €BPOTEHCHKIN TEXHOIOTIUHIN eKOoCHC-
TeMi, sIKuii 3a0e3mneuye 3MIIIHeHHS [IU(QPOBOTO CyBe-
peniteTy koHTHHEHTY €Bpona. Kommanist Mistral Al
(Dpanmis) criBOpaioe 3 pi3HUMH CTPaTerYHUMH
mapTHepaMu, 30kpema 3 Capgemini ta Sopra Steria,
100 MPOIIOHYBaTH CYBEpPEHHI Ta iHIyCTpiani3oBaHi
pimmenHs reneparuBHoro IlII, saxi amanToBaHi 10
cneunpiuHuX NOTped Pi3HUX KPUTHYHHUX CEKTOPIB,
TaKuX K €HepreTuka, 00OpOHa Ta JEPKaBHHUU CEK-
Top [7].

VY motomy 2024 poxy kommanis Mistral Al (dpan-
Lisl) ykjajga yrogy Mpo CTpareridyHe MapTHEPCTBO
3 kopropariero Microsoft (CIIA). ¥V BiamoBigHOCTI
110 1anoi yroau kopropaiiist Microsoft (CLLIA) iaBec-
TyBasa B kommnanito Mistral Al (@panris) 15 minbiio-
HiB €BPO Ta 3000B’s13aJ1aCh 3aITyCTUTH PO3POOKH KOM-
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nanii Mistral Al (®panuist) B chepi LI na xmapHiit
riatrdopmi Microsoft Azure [8].

V ciuni 2025 poxy komnanist Mistral Al (@panitis)
OTOJIOCHJIA TIPO TAPTHEPCTBO 3 iH(POPMATEHTCTBOM
Agence France-Presse (AFP), sike nHamamo mo3Bin
yar-6oty “Le Chat” oTpumarm nocTym 1O BCHOTO
TEKCTOBOTO apXiBy iHpopmarenTcTBa Agence France-
Presse, mounnatoun 3 1983 poky. Kpim Toro, cranom
Ha 2025 pik BOHA CITIBITPAIIOE 3 MiHICTEPCTBOM 000-
poru @pantii, HIMEIBKIM CTapTalioM OOOPOHHHX
texHonorid Helsing, JlrokcemOyprom, areHTCTBOM
3aitHaTOCTI ®PpaHIlii, rirantoM cygHoruiaBctea CMA,
kommaHisimu Orange, IBM Ta Stellantis [6, §].

Kommnaniss Mistral Al (®panuis) OGepe ydacTb
y CTBOpeHHI HaiiOinporo kammycy LI B €Bpomi
y cmiBopami 3 Nvidia, Bpifrance Ta iHImMH Mix-
HapoIHMMH napTHepamu. Lleil mpoekr mae Ha MeTi
CHOPUATH 3MIIHEHHIO LU(PPOBOTO CyBEpEHITETY
€spomnu [7].

Cranom Ha 2025 pik kommaniero Mistral Al
(®Dpantis) ctBopeHo mine cimeiicteo LLM B axomy
po3ioparvcs 3BHYAHHOMY  KOPHCTyBauy  MOKE
Oyt He Ierko, ajpke Ha3zBu LLM dopmyrorees
1o pizHOMy [5]:

— na3su geskux LLM, takux gk Pixtral 12B abo
Mistral 7B, Bka3yloTh Ha KilIbKICTh ITapaMeTpiB;

— Oararo Ha3B LLM e pi3HuMU iHTEpIIpETaIisIMUA
Ha3Bu Kommanii Mistral Al: Mixtral Ta Mathstral,

— neski HazBu LLM 03BydyIOoTH po3Mip OUTBII
omrcoBo: Mistral Large Ta Mistral Small;

— JIesiKi OHOBJICHHS Bepciii Mojenel BinoOpaxa-
I0ThCS B OCHOBHUX Ha3Bax LLM, a inmi — vi. Hanpu-
kiaa, Mistral Large Ta Mistral Small Brnepiie Oyiu
BumytieHi B moromy 2024 poky. Ilepmry LLM 6ymo
oHoBieHo B munHI 2024 poky sk Mistral Large 2, aie
JipyTa Ticis OHOBJIEeHHS y BepecHi 2024 poky 3amu-
mmiacs 3 craporo Ha3Boro Mistral Small, a Tpets
Bepciss LLM Mistral Small Bxxe orprmana oHOBIEHY
Ha3By Mistral Small 3.

B 3B’53Ky 3 BUILEBKa3aHUM JIOTIOMOI'TH KOPUCTY-
BauaMm y BHOOpi HeoOximHol iM LLM moxe Ta mana
0 kmacudikamis LLM, ski po3poOiieHi KOMITaHi€
Mistral Al (Opanuis).

[pore, komnanist Mistral Al (®panuis) knacudi-
kyBasia cBoi LLM ny»xe nakoHiuHO [5]:

— 3arajJbHOTrO IPU3HAYCHHS;

— crerniaai3oBaHi;

— JIOCITAHULBKI.

LLM, sixi komnaniss Mistral Al (Ppanuist) knacu-
(ikye sIK MOZIENI «3arajJbHOrO MPU3HAYCHHSI», SIK Tpa-
BUI0, € LLM 3 TEeKCTOBMM BBEICHHSM Ta TEKCTOBUM
BHUBeAcHHAM. KpiM TOTO0, MaHi Moziei 1o0pe ImiIX0aITh
JUTS 3arainbHOi 00poOku pupoaHoi Mo (NLP) [5].
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LLM, sixi komnanist Mistral Al (Opanuis) kiacu-
¢ikye sk creriaiizoBaHi MOjeJi, HATPCHOBAHI JIJIst
BUKOHAHHS 3aBJIaHb MIEBHOTO THUIY [5].

Kommaniss Mistral Al (®panmis) xracudikye
JesIkl creriaimi3oBadl moxaeni, Taki sk Mathstral, sk
nociigaunbki Mozgeni. Kommanis Mistral Al (Dpan-
11is1) BKa3ye, 1110 BIAMIHHICTh MK CIICIiai30BaHUMU
1 JOCHIHUIBKUMUA MOJCIISIMUA TOJISITA€ B IpaBax
BUKOPHUCTAHH [5]:

— JIOCHIIHUIBKI MOJENi He MarTh OOMEXEHHS
1010 KOMEPIIHHOTO BUKOPUCTAaHHS a00 CepelOBHII
pO3TOpTaHHS;

— cIemianizoBaHi MoOIeNi MOXYTb Mard IEBHi
0OMEKEHHSI 1I07I0 KOMEPIIHHOTO BUKOPUCTaHHS a00
CEPEeIOBHII] PO3TOPTaHHS.

Takum umHoM kommanisi Mistral Al (Dpaniis)
MO3UITIOHYE JTOCIIITHUIIBKI MOJIEIi, SIK TOBHICTIO BijI-
KPHTI MOJIeT, sIKi He MaloTh OOMEKEHb LIO/I0 Cepel-
OBHWII[ PO3TOPTAaHHS, KOMEPIIIMHOTO BUKOPHUCTAHHS
a60 MOXKJTUBOCTI TOYHOTO HAJAIITyBaHHA [5].

Heo0xigHo BimMITHTH, III0 iCHYIOYa KITacH(iKaIlis
LLM sxki ctBopeni kommaniero Mistral Al (®Dpan-
11is1) 3aHAJITO y3arajibHIOIOUA 1 HE BUKOHYE (DYHKIIIO
MPOBITHUKA SIKUI BKa3y€ KOPUCTYBady MUISAX MO0
BUOOpY HeoOxinHoi iomy LLM.

B omaomy i3 gocmimkerns LLM cTBOpeHi Komma-
Hieto Mistral Al (®panmis) kiracudikoBaHO HACTYII-
HUM 4YMHOM [8]:

— 3aranpHOmocTynHi LLM 3 BiIKpUTHUM BHXIij-
HUM KOJIOM (PO3TOBCIOIXKYFOTBCS 1111 O€3KOIITOBHOIO
ninensiero Apache 2.0);

— yHiBepcaJlbHI Komepiiiai LLM;

— cnewiamizoBani LLM;

—4ar-6ot Le Chat.

B manomy nocrmimkeHHI SIK 1 B KiacU(ikaIii KoM-
nanii Mistral Al (©panuist) BUIiIEHO rpyITy criemiati-
3oBannx LLM. I1pote, iH1I1 Tiaxomu 10 Kiaacudikamii
BiIMiHHI. 3BepTae yBary Toi (axT, 1o BiJOKPEMIICHO
gar-60T Le Chat.

HeoOxigHo BimmituTH, mo kiacudikamis LLM
cTBopeHHX Kommanietro Mistral Al (Dpanmis)
B JIAaHOMY JIOCJI/DKEHHI TEX 3aHAJTO Y3arajbHIO-
104a 1 He BUKOHYE (DYHKIIIIO TIPOBITHUKA SIKUIT BKa3ye
KOPHCTyBady TIIAX MO0 BHOOPY HEOOXimHOI oMy
LLM.

I[ocranoBka 3aBaaHHs. MeTOI CTarTi € BIO-
ckoHanenHs: knacudikauii LLM, siki cTBopeHi KOM-
naniero Mistral Al, mo0 kopucTyBadl MOIJIM JIETKO
3HalWTH HeoOXimHy iMm LLM.

Buxnan ocHoBHoro marepiagy. st mmpokoro
KOJIa KOPUCTYBauiB NIEPBUHHUM € BU3HaueHHs LLM,
K1 MOXKYTb BUPIIIUTH HOT0 poOIeMy i BTOpHHHUM
€ ymoBH BuKopucTaHHA (sikuo LLM Bupimye mpo-
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OneMy KOMIIaHii 4 KOpHCTyBaya, TO BiH MOXke 00paTH
MiAMUCKY 3 OIUIATOIO).

Yar-6otr Le Chat xapakTepusyeTbesi, sIK MOMid-
HUK Ha 0a3l ciMeilicTBa BEIUKUX MOBHHUX MOJENEH
po3pobnennx kommaniero Mistral Al. B gar-6oTi Le
Chat He Mae MOXIMBOCTI BUOpaTH BEIUKY MOBHY
MOJIeJIb, SIKy KOPHCTYBad XOTiB OM BHUKOPHCTATH.
Takox He posronomytorbest Hazsu LLM Ta ix Bep-
cii, ki OyJTi BUKOPUCTAaHI JJIsl ONIPAIIOBAHHS 3aITHTa
kopucTyBada. [Ipote, konkperna LLM mae oGupa-
THUCS 7151 BUKOHAHHS 3allUTy KOpPHCTyBada 3 po3pa-
XYHKY 3a0e3MedeHHs MBU/IKOI 1 TOYHOT BiATIOBi/Ii Ha
HOro 3aIuT.

Bubip moneni LLM, sika Oyzne BUKOpHCTaHa 4art-
6otom Le Chat 3anexxuTsb BiJ:

— 3aIuTy KOPHCTyBauya: TEMAaTHKa, CKIIAIHICTb,
norpeda B aKTyaJIbHUX JaHUX;

— KOHTEKCTY: 4M MOTPiOHi creniaii3oBaHi 3HaAHHS
(HanpuKIaj, aHai3 JaHUX YU MPOrpaMyBaHHS);

— aKTyaJIbHOCTI iH(popMaIlil: SKIIo MOTPIOHI JaHi
TiCTIsT OCTAaHHBOTO OHOBJICHHS (TucToman 2024), gar-
6ot Le Chat BUKOpHCTOBYE TIOITYK B iIHTEPHETI,

— TexXHIYHHX OOMEKEHb: HaNpuKIaa, oOpoOka
300pakeHb a00 MyJIBTUMENiHI 3aBAaHHS MOTPEOy-
I0Th CIEIIaIbHUX IHCTPYMEHTIB.

B 3B’s13Ky 3 BHIIEBKAa3aHUM Ta BPaxXOBYIOUH ITiJ-
Xim 3 BUOKpemsieHHsM 4yar-6ota Le Chat [8], mmany-
€THCS B BIOCKOHAJCHIM Kitacudikallii BHOKPEMUTH
gar-60T Le Chat.

Takum ymHom LLM, siki CTBOpeHI KOMIaHI€O
Mistral Al (®paHnitis), MoxkHa Ki1acu(iKyBaTu:

— 3arajJbHOTO TPU3HAYCHHS;

—yar-0ot Le Chat;

— crieniaiizoBaHi.

LLM 3aranbHOTO TpHW3HAYCHHS, $Ki CTBOpEHI
xommnaniero Mistral Al (Ppaniist) MokHa kinacudiky-
Batu [10-14]:

— PO3MOBCIOKYIOTHCS 1] O€3KOIITOBHOIO JIIICH-
3iero Apache 2.0 (LLM: Mistral Small 3 24B, Mistral
NeMo 12B, Pixtral 12B);

— yHiBepcanbHi KomepuiinHi (LLM: Mistral
Large 2 123B Ta Pixtral Large 124B).

LLM 3araipHOTO MpHU3HAUEHHA SIKi PpO3IO-
BCIO/DKYIOTbCA ~ Tifi  OE3KOIITOBHOIO  JIIEH3IEI0
Apache 2.0, sxi cTBopeHi kommaniero Mistral Al
(Dpanmist), MmokHa Knacudikysatu [10-12]:

— JUI BBEJICHHsI/BUBeIeHHS TiUTbkH TekcTy (LLM:
Mistral Small 3 24B, Mistral NeMo 12B);

— JUIS. BBEJICHHS/BUBEICHHS TEKCTY Ta 300paXKeHb
(LLM: Pixtral 12B).

VHiBepcanbHi KoMmepmiitHi LLM, ski cTBOpeHi
koMmmaHiero Mistral Al (®pantis), MoxHa Kiacudi-
KyBatu [13, 14]:

— JJIs BBEJICHHSI/BUBEICHHS TiIbKK TekcTy (LLM:
Mistral Large 2 123B);

— JUTA BBEIIEHHS/BUBEICHHS TEKCTY Ta 300pakeHb
(LLM: Pixtral Large 124B).

CrerianizoBani LLM, siki CTBOpeHI KOMIaHI€O
Mistral Al (®panuis) MmoxHa Knacudikysaru [15-27]:

— JIJIS1 ONTUYHOTO po3mizHaBaHHs cuMBOIB (LLM:
Mistral OCR);

— ans posmizHaBaHHs Tonocy (LLM: Voxtral 3B,
Voxtral 24B);

— g BOymoByBaHHs Tekcty (LLM: Mistral
Embed);

— mnst mipkyBanb (LLM: Magistral Medium Ta
Magistral Small 24B);

— nmns mepudepiiHuX TPHUCTPOIB: HATPUKIIA,
s TenedoniB (LLM: Ministraux: Ministral 3B Tta
Ministral 8B);

— g po3B’s3Ky MmaremarnyHux 3amad (LLM:
Mathstral 7B);

— amanTariis i apadcekoi moBu (LLM: Mistral
Saba 24B);

— JUTSI PO3ITi3HABAaHHS HEOE3MEUHOTO 1 IKiJTUBOTO
kontenty (LLM: Mistral Moderation);

— qns Hanucanas nporpam (LLM: Codestral
22B, Codestral Mamba, Devstral Small, Devstral
Medium);

— pospimkeni cymimi ekcneptiB MoE (LLM:
Mixtral 8x7B ta Mixtral 8x22B).

Crentianizoani LLM jy1s po3mizHaBaHHS TOJIOCY,
AKi cTBopeHi koMmmnaniero Mistral Al (@pantis) MokHa
ximacudikysaru [16]:

— Jutst ToKankHOTO posropranus (LLM: Voxtral 3B);

— mns BupoOHMumMx 3actocyBanb (LLM: Voxtral
24B).

CrnenianizoBani LLM mist MipKyBaHb, sIKi CTBOpEHi
xommaniero Mistral Al (Dpanris) MoxkHA KIacu]iKy-
Barn [18]:

— 3 BigkputuM kooM (LLM: Magistral Small 24B);

— g mianpuemcts (LLM: Magistral Medium).

CreniamizoBani LLM st HanmvcanHSL Tporpam,
ki cTBopeHi kommaniero Mistral Al (Dpaniis)
MokHa Kinacudikysaru [23-25]:

— 3 apxirekryporo transformer (LLM: Codestral
22B, Devstral Small, Devstral Medium);

— 3 apxitektyporo mamba (LLM: Codestral
Mamba).

Ha pucynky 1 300pakeHO BIOCKOHAJCHY KJIacH-
¢dikamiro LLM, sxi ctBopeni kommaniero Mistral Al
(Dpantis).

BucnoBkn. B pesynbrari mpoBempeHHX HOCIHi-
JOKeHB OyJ10 BJOCKOHaJIeHO Kiacugikariito LLM, siki
cTBOpeHi komnaniero Mistral Al (®paniiis). Baoco-
KHalleHa Kiacudikallis J03BOJHTh KOpPHCTyBayam
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Puc. 1. Brockonasiena kiaacudikauis LLM, ki ctBopeHi komnaniero Mistral Al (®panuis)

Kpamie opiertyBatucs B LLM sxi cTBOpeHi KOoM-
naniero Mistral Al (DpaH1ist) i MONETIIUTH TOLIYK
HeoOXigHol Benukoi MOBHOI Mozeni. HeoOximHo,
BiAMiTHTH, moO KommaHis Mistral Al (Dpanmis)
MOCTIHO BIOCKOHAIIOE PO3pPOOJIEHI HEI paHimie
LLM Ta mpaitoe HaJl CTBOpeHHsSM HOBuUX LLM.

B 3B’sa3Ky 3 MM MOCTiIHHO MOTPiOHO 3iHCHIOBATH
MOHITOPUHT MOTOYHOTO cTaHy po3BUTKy LLM, siki
cTBOpeHi komnanieto Mistral Al (®panuis), Ta BIO-
ckoHamoBatu kinacugikanito LLM, siki cTBOpeHi
kommaniero Mistral Al (@panuis), y BiAMOBIAHOCTI
710 IOTOYHOI'O CTaHy.
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Babchuk S.M. IMPROVED CLASSIFICATION OF LARGE LANGUAGE MODELS CREATED
BY MISTRAL Al

The article discusses large language models that can answer user questions, generate texts, code, and
much more, which saves users time and, accordingly, resources of organizations and users. Implementation
of large language models (LLM) by companies in their workflows can bring them to a new level of efficiency
and become their advantage in the fight against competitors who do not yet use LLM in their work. Mistral
Al (France) is considered one of the most promising technology startups and the only European company that
can compete with OpenAl (USA). Mistral Al (France) is a key element in the European technology ecosystem,
which ensures the strengthening of the digital sovereignty of the continent of Europe. Mistral Al (France)
works with various strategic partners to offer sovereign and industrialized generative artificial intelligence
solutions that are adapted to the specific needs of various critical sectors, such as energy, defense, and the
public sector. As of 2025, Mistral Al (France) has created a whole family of LLMs, which may not be easy for
an ordinary user to understand, because the names of LLMs are formed differently. It should be noted that the
existing classifications of LLMs created by Mistral Al (France) are too general and do not serve as a guide to
the user in choosing the LLM they need. In connection with the above, an analysis of existing large language
models created by Mistral Al (France) was conducted. Based on the results of the research, the classification
of LLMs created by Mistral Al (France) was improved, which will allow users to better navigate the LLMs
created by Mistral Al (France) and make it easier to find the large language model they need. It should be
noted that Mistral Al (France) is constantly improving the LLMs it has developed previously and is working
on creating new LLMs. In this regard, it is necessary to constantly monitor the current state of development of
LLMs created by Mistral Al (France) and improve the classification of LLMs created by Mistral Al (France)
in accordance with the current state.

Key words: artificial intelligence, large language models, LLM, Mistral AI, Mixtral of experts, MoE, Le
Chat, Mistral Large, Pixtral Large.
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