AZONE-AI CTEK - 2026

TEXHUYECKUN OOKYMEHT ANA UT-KOMUTETA

OTeuecTBEeHHbIU CTEK AN
UN 2026: yTOo peanbHO
AOCTYIMNHO

NHppacTpykTypa ons on-premise LLM B 3akpblTOM KOHTYpe: GPU-
anbTepHaTUBbLI, POCCUMNCKMNE cepBepbl, MPOrpaMMHbIN CTeK, rMbpuaHble
CLeHapun n MaTpuLa NpoBepKu nepepn 3akynkoun.

GPU-anbTepHaTuBbI CepBepbl 1 peecTp CodT1-cTek 'vbpupg - [opoxHasa kapTa

MaTpuLa MPOBEpPKM + YeK-UCT

Bce xapakTepucTnku 060pyaoBaHNS U OLIEHKN NPOU3BOAUTENBHOCTU — Ha AaTy pepakuuu. Linopbl
BEHA0POB OTAEeNIeHbl OT He3aBUCKMbIX OLIEHOK; PEECTPbI U NpaBuia 3aKyrnokK MeHsoTCS
eXeKBapTanbHO — CBepsanTe Ha AaTy usBeLleHus. Jobyto umdpy, OT KOTOPOW 3aBUCUT peLleHue,
noaTBepXxpante 6eHYMapKoM Ha CBOen 3ajave.

Ona NT-pnpektopoB KUW, roccekTopa 1 NpoMbILLIEHHbBIX XONAUHIOB Pepakumna 07.2026 - azoneai.ru
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KOHTYP 3A0A4YMN GPU

¢ Tpu orpaHuyeHus, Ha NnepeceyeHnmn KOTOPbIX XXUBET peLlieHue

CToMMOCTb camMoro ObICTPOro ycKoputensa BUAHO B npa|71ce. CTOMMOCTb TOrO, YTO OH He I'IpOVI,D,éT no
peecTpy Unmn octaHeTcs 6e3 cepBuCa Yepes ABa roga, — HeT. VIMeHHO BTOpasi MNoSIoBMHA YpaBHEHUS Yalle
onpefenseT, Kakyto KOHOUrypaLuno opraHnsaums peasnbHO CMOXET aKCyaTupoBaTh.

Y KOMMepYeCcKon KOMMaHumM BbIGOp ynMpaeTcsa B LieHy 1 cpoku. Y KNM-o6bekTa nnm rocsakasynka noBepx
3TOro NoXaTcs eLé aBa He3aBUCKUMbIX CII0S, U ONTUMYM MO OAHOMY NIEFKO NPOBanMBaeTCs Mo ApYromy.

OrpaHuyeHue YT1o npoBepsiem Yem o60paumBaeTcs nposasn

TexHuka [MponsBoguTenbHOCTL No4 NPOodUNb Harpyskn, 06bLEM
1 NPOMyCcKHas CNOCOBHOCTb NaMATU YCKOPUTENS,
TOonosorusa ysna

Mogenb He Bne3aeT unun paéotaet
Me[JIEHHO; nepennara 3a
HEencrnonb3yemMyr MOLLHOCTb
PeecTp 1 3aKkynka 3anuck B peectpe MuxnpomTtopra (FUCI), 6annbl
noKanusaumu nog, LENCTBYIOLLYIO pefakLmio npasu,
NPUOPUTET OTEYECTBEHHOIO Ha Toprax

[Mo3unumsa oTKIoHAETCs Ha Toprax
nnu ﬂpM3HaéTCﬂ MHOCTpaHHOVI

kcnnyaTauus Cepsuc v 3UMN B PO, rapaHTus npu napanienbHOM
nMnopTe, AOKYMeHTaumsl, COBMECTUMOCTb C

oTeyecTtBeHHon OC

Yepes 2-3 roga o6opynoBaHue
npeepaliaeTca B
HenoanepP>XXMBaAEMbIN PUCK

@ GPU-yCcKOpUTeNnu: YTo peasibHoO AOCTYMNHO

Ba3oBas Touka oTcuéTta — yckoputenu NVIDIA (H100 v HoBee) ¢ akocucTeMoirt CUDA. He 13-3a MapKeTuHra, a
NMOTOMY UYTO BOKPYT HUX 3a MATHagLUaThb C JIMLLIHMUM NET COXWIcs 3penbii copTepHbin crior — cuDNN, NCCL,
TensorRT, rny6okas uHTerpaums ¢ PyTorch. Jlto6as anbTepHaTuBa CpaBHMBAETCA MMEHHO C 3Ton 6a30u, 1

yalle npourpbiBaeT He B uMdpax, a B NpeAcKkasyemMocTu.

BapuaHTt MamaTtb MpoussogutenbHoctb  CodT U 3penocTb HasHaueHue u pucku
(opueHTUp)
NVIDIA H100 / 80-96 'b HBM MpOMBbILLAEHHbIN CUDA, PyTorch «u3 O6y4yeHue + inference.
HoBee 3TanoH KOPOGKN»; 3penocTb Pucku: ueHa, rapaHTus npu
BblCOKas napannesibHOM UMMOpPTE,
OOCTYMHOCTb
Huawei Ascend no ~128 I'b ~60-70% H100 Ha CANN + torch_npu, Mpexae Bcero inference.
910C HBM (B Atlas) inference MindSpore; 3penocTtb Pucku: He3penbi codT,
(He3aBMCUMbIE cpepHsas CcTabunbHoCTb torch_npu,
OLEHKM); BEHO0P nogaepXxka
3asBNsSET Bbilwe
Ascend 910B 0o 64 ' HBM Hwxe 910C CANN + torch_npu; Inference. Pucku Te xe,
3penocTb cpeHsas NnokosieHne craplue
Moore Threads / 3aBUCUT OT TpebyeT NPoBEPKM CBOM CTEKM, HuweBbIn inference. Pucku:
lluvatar mMogenu YacTuYHbIN PyTorch; OOCTYMHOCTb, NOAAEPXKKA,
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3pPeNoCTb HU3KasA angd
LLM

cooT



BapuaHTt MamsaTtb MpoussogutenbHoctb  CodT M 3penocTtb Ha3HaueHue u pucku

(opueHTUp)
MLCT cucTemMHast He GPU-knacc LCC, HaTuBHas CPU-Harpysku, He TAXEnbIn
«3nb6pyc» (CPU) RAM c6opKa; CBoS LLM. He 3ameHsieT GPU nop,

3KOCUCTEMa LLM

[unana3oHbl U OLEHKM — Ha JaTy pefakuun; No HeaMepPUKaHCKUM YCKOPUTENSIM UCTOYHUKMN pacxoaaTcs B pasbl. [oaTeepaaTe 6eHYMaPKOM Ha
CBOEN Mogenu.

YacTtoe 3a6nyxpeHue. «9nb6pyc» — yHUBepcanbHbii npoueccop (VLIW), a He GPU-yckopuTtenb. Ha HEM
3anycKatoT oTAeNbHble HEMpPOCeTeBblE 3a4aun, HO 06y4YeHne U BbICOKOHarpy>XeHHbIn inference LLM — He ero
knacc. nsa posepeHHbix CPU-Harpy3ok B roccerMmeHTe rnoneseH; kak 3ameHy GPU nopg LLM 3aknagbiBaTb He CTOUT.
«3nbbpyc-b» — NPOEKT ¢ ropn3oHToM 2027+, B KPUTUYECKU NYTb 3aKynku Ha 2026 rof He BCTaET.

[MpaKTUYeCKnn OPUEHTMP: OOBEM NaMSATM YCKOPUTENS YacTo BaxkHee nukoBbix TFLOPS. [Ons inference LLM
peLLaeT, CKOIbKO MapaMeTPOB U KaKOW ASIMHbI KOHTEKCT GU3NYECKM MOMELLAETCS B KapTy U C KakoW CKOPOCTbH
[0 HUX gobupaewbces. OTcroga nHTepec K nnatopmam ¢ 60/blMM cyMMapHbiM HBM B y3ne — Ha HUX
Bie3aeT KpyrnHas Mmogenb 6e3 ApobsieHNs No KapTaMm.

AZONE-AI CEPBEPbl - MTPOFPAMMHbBIA CTEK

= CepBepHble nnat$opmMbl: rage MMNopTo3amelleHme paéoTaeT

C cepBepamu cuUTyaLms 3aMeTHO 300POBEE, YEM C YCKOpUTEnsaMU. Poccunckune BeHO0pbI BbiMyCKatoT
nnatdopmbl U3 peecTpa MMHNpPOMTOpPra, B TOM YMCe Wwaccu nog Heckonbko GPU — BcTpevatoTcsa Mogenm ¢
NoaaeP>XXKON 40 BOCbMM NMOHOPa3MePHbIX YCKOPUTENEN, a MaTEPUHCKME NaaTbl COBCTBEHHOM pa3paboTKu
y>Xe nonagatoT B peecTp Kak NpoayKLms ¢ POCCUACKUM YPOBHEM JIOKanm3auuu.

HioaHC onst OTYETHOCTU: KPOCCUMCKUI CePBEP» — 3TO Yallle BCEro npo waccu, MaTepuHckyto nnaty, BMC,
NPOLUNBKY W NTOKanbHYyt0 COOPKY. [Npoueccopbl 06bi4HO Intel Xeon unn AMD EPYC; oteyectBeHHble CPU
(Baikal-S, «9nb6pyc») B GPU-cepBepax noka BCTpeyvaroTcs pexe. Cam yckoputesb B 60JIbLUMHCTBE CllyYaes
OCTaéTcs MMMNOPTHLIM. PeecTpoBas 3anncb NOATBEPXKAAET MPOUCXOXAEHME NNaTPopMbl, HO He AenaeT
UMMNOPTHbIN GPU BHYTpKU HEE OTEYECTBEHHbIM.

MuTaHue u oxnaxpeHuwe

GPU-y3en Ha 6-8 kapT — fecaTku KunoBaTT (y NioTHbIX inference-nnatdopm go ~15 kBT). TunoBow cpbiB: y3en
nogo6pany No NPOU3BOAUTENBHOCTM U PEECTPY, @ CePBEPHas He AEePXUT MNOTHOCTb MO MUTAaHUIO — MOHTaX ye3XaeT
Ha KBapTasn nog PEKOHCTPYKLMIO SNEKTPUKMN.

Tononorusa n mexxcoeguHeHus

Ckonbko GPU B y3ne u kak cBsizaHbl — PCle, aHanoru NVLink, BHewHne PCle-pabpuku. XBaTaeT /v NpomnyCKHOM
CMOCOGHOCTM Nop, Bally MOAESb.

CepBuC U rapaHTus

Ha waccu y poccunckoro BeHgopa 3To peluaeTcs nydile, YeM Ha camoM GPU. MpoBepaTb HY>KHO KOHTYP LefMKOM,
BMECTe C yCcKopuTenemMm — BK/KOYasi YCNOBUS rapaHTUM Npu napanienbHOM MMropTe.
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> [MporpamMmHbIi CTEK: HacTosLWas rpaHMLa
MMMNopTOo3amMeLleHUs

[Mpo >Xeneso CnopsT Ha COBELLAHUAX, @ CPbIBAaE€T CPOKM 06bIYHO COPT. ba3oBkIN CTek MHAYCTpunM — PyTorch
nosepx CUDA; 3a nATHaguaTh /IeT OH 06POC BUBIMOTEKAMM U OTNIAXKEH TaK, YTO «NpoCTo padoTaeT». C aTnum
«MPOCTO paboTaeT» U CpaBHUBAETCS Ntobas anbTepHaTnea. [na Ascend oHa cyuwectsyeT: CANN (aHanor
CUDA ot Huawei) n agantep torch_npu, 3anyckatowun PyTorch-mogenun Ha NPU uepes PrivateUsel. Huawei B
2025 oTkpbin ncxogHukn CANN — Lwiar BepHbIv, HO 3pefioCTb OTCTAET: aflanTep XUBET BHE OCHOBHOMO AepeBa
PyTorch, nameHeHus1 B agpe He TECTUPYHOTCSH Ha COBMECTUMOCTb aBTOMAaTUYECKU, YacTb Mofenen Tpebyet

pyu4HOW aganTaLuu.

Cnowu cTeka

O6yueHue/inference Ha NVIDIA
(CUDA+PyTorch)

Inference Ha Ascend (CANN+torch_npu)

Inference-geuxku (VLLM, TGl n aHanoru)

KoHTenHepusaumsa (Docker, Kubernetes)

MoHnutopuHr (Prometheus, Grafana,
Zabbix)

CTaTyc UMnopTo3ameLleHus

MimnopTHOe, Ho 3penoe

[ocTynHo, 3pefiocTb cpeaHss

OTKpbITbI COOT

OTKpbITbIK COPT Ha pocc. Linux

OTKpbITbI COOT

KommeHTapumn

OTanoH npeackasyemocTu

Pab6oTaeT Ha TUMOBbLIX OTKPbITbIX

MOZENsAX; KacToM TpebyeT yCUnumn

3aMeHsITb HeYyero — cTek U Tak
OTKpPbITbIN

XXuBET Ha Astra Linux, PE[ OC n ap.

[Mpo6nembl UMMoOpTO3aMeLLeHNst HeT

Mpeaen MNopTo3aMeLLeHUs MPOXOAUT UMEHHO 3aecb — no codpTy nofd HeNVIDIA-yckopuTtenu. XXeneso KynuTb
MO>XHO; 3aCTaBUTb €ro CTabuNbHO KPYTUTb Bally KOHKPETHYIO Harpy3Ky — oTAenbHas pa6oTa Co CBOUM
600KETOM U CpokKaMu. E€ n nnaHMpoBaTb Hafo Kak NPOEKT, @ He Kak CTPOYKY «yCTaHOBKA W HAaCTPOMKa» B

cMmeTe.

AZONE-AI

rmppmnag - CTOMMOCTD

& [MoépupgHaa apXxuTeKTypa: YeTbipe pabouux cueHapus

Pa3 «ynctoro» oteyecTBeHHOro cTeka nopg TsHkeénbin A B 2026 rogy HeT, pasyMHas apxutektypa —

rmépugHas.

AZONE-Al — OTeyecTBeHHbIN cTek gna VA 2026



1 NVIDIA nop o6yuyeHue, anbTepHaTuBbI Nog inference

Taxxénbin fine-tuning n o6y4yeHne — Ha NVIDIA; BbICOKOHarpy><eHHbI inference o6y4yeHHon Mmogeny — Ha Ascend nnm
OTeYeCTBEHHbIX ycKopuTensax. PasgeneHne no Tuny Harpysku, a He Mo BEHAOPY.

2 Poccuickoe waccu + poctynHble GPU

Mnatdopma 13 peectpa (6annbl JokanmsaLumm, MPOXOAUT MO 3aKyNKe) NAC peanbHO AOCTYMHblE YCKOpUTENu. YecTHO
NMPOXOAMUT U MO PEecTpy, U Mo TEXHUKE.

3 On-premise inference + BHelHWe 3KCNEPUMEHTDI

YyBCTBUTENbHbIE fA@HHbIE — TOMBKO B 3aKPbITOM KOHTYPE; PECYPCOEMKME IKCMEPUMEHTbI Ha 06E3IMUYEHHbIX AaHHbIX
— BO BHeLWHeN MHPpacTpykType. OKoHOMUT CAPEX Ha NUKOBbIE Harpy3ku.

4 T[locTeneHHas MuUrpaumsi Ha OTEeYeCTBEHHbIN CTEK

HauaTtb C FVI6pVI,U,a, NepeHOCUTb Harpysku no Mepe cos3peBaHna aJibTepHaTuB N NX CO(I)Ta. MHoroneTHsas nporpamMma C
KOHTPOJIbHbIMU TOYKaMU, a He «NepeKsiro4YeHne».

Cxema B 3aKpbITOM KOHTYpe. BHelWHAs pamka — 3aKpbiTbi KOHTYpP KUWU. BHyTpu: oTeyecTBEHHbIN cepBep U3
peecTpa MuHnpomTopra, B y3ne asa 65o0ka yckoputenen — NVIDIA - o6yuyeHue 1 Ascend / oTeueCcTBEHHbIE *
inference. [loBepx — OTKpPbITbIN COPT-CTEK Ha poccumnckom Linux: PyTorch, vVLLM/TGI, Kubernetes,
Prometheus/Grafana. 'm6pua no3sonset 3anyctutb NI B KOHTYype cenvac, HabpaTtb Gansbl ToKanmM3aumm Ha
YypOBHe nnatGopMbl U HE 3aXI0MHYTb ABEPb AJ1S MUTPaLMu.

CTpyKTypa pacyéta CTOMMOCTHU

[OTOBbIX LieH 34eCb HET HAMEepPEHHO: pblIHOK GPU BonaTuieH, Kypc 1 KaHanbl MOCTaBKM MEHSOT CMETY Ha
OECHATKM MPOLIEHTOB 3a KBapTas. [one3Hee CTpyKTypa, MO KOTOPOW CYMTaTb NOA CBOW MPOEKT.

Crtatbsa YTo BXOAUT ['pe yalle HegoCUYUTbIBAIOT

CAPEX Yckoputenu, cepsepHble nnatdopmbl, cetb, CX, MogepHu3auunsa anekTpukn un
CTOMKMU oxnaxpaeHua LIOJa

OPEX ONeKTPO3Heprus, oxnaxaeHue, apeHpa/ OHepronoTtpebneHne GPU-y3nos
amopTusauma LIOOa — 3aMeTHasd cTaTbs

Moppep)kka u cepsuc KoHTpakTbl Ha o6cny>xuBaHue, UM Puckun napannensHoro umnopTta

Nno rapaHTum

JIvueHsun u codpT B OCHOBHOM OTKpPbITbIN COOT Bpems nHxxeHepoB Ha
NopTUPOBaHUe Nof Xeneso

KomaHpa akcnnyartauum MLOpSs/MHPPaCTPYKTYpPHbIE MHXKEHEPLI Camas gedpuumnTtHas u
HeAOoOLEeHEHHasA cTaTbs

Puck nocTtaBku PesepB Ha cpblB/yfopoXaHWe NocTaBKu AnbTepHaTUBHYH KOHOUrypaLumo
ycKopwuTenei 3akafblBatoT pefKo
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OnacHee Bcero Asg cMeTbl He cTpoyka ¢ GPU, XoTsi oHa camMas KpyrnHas. brogykeT yalye cpbiBatoT TpU
HeBMAMMbIE B Mpance Belm: uHppacTpykTypa LlOda, ctonmocTb nopTuposaHusa codta nog HeNVIDIA-xeneso u
JIOAM Ha 3KCryaTaumio.

AZONE-AI NMPOBEPKA - YEK-JIUCT - KAPTA

= MaTpuua npoBepKu No3uLMn 060pyaoBaHUA

Mo Kaxgom nNo3uumm Ao BHeceHus B T3 None3Ho 3anofiHUTb KOPOTKYH MaTpuuy. Mo3uums, npoxoadaias rno
NPON3BOANTENBHOCTH, HO MpoBanuBaroLWwasacs no nrbéomy ctonoéuy, ans KUN-npoekta Hepaboyas.

Kputepumn Bonpoc Cratyc
PeecTtp EcTb nn akTyanbHas 3anuck B NMCI nog aTy Mogenb U Ha Kakon CPpoK? O pa / O HeT
Bannbl HabupaeT N1 no3uumsa MUHUManNbHbIA MOPOr IOKanu3aLumm nog, O pa / O HeT

LeiCTBYHOLLYIO pefakuuto npasun?

CepBuc EcTb nun cepsuc, 3UM v rapaHTusa Ha Tepputopum PO? O pa /O Het

ocC [MoaTBep>xaeHa M COBMECTUMOCTL ¢ Leneso OC NpoToKonamu, a He O pa /O Het
MapKEeTUHIomM?

CooT [MporHaH nM 6eHYMapK Ballero cteka U Mofesnv Ha 3ToM Xernese? O pa /O HeTt

v Yek-nuUCT nepep, 3aKyrnkou
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[] OnpepenéH npodunb Harpysku: oby4deHue / fine-tuning / inference n nx nponopumm

[l Mop npodunb nofobpaH yckopuTtesb, a He HA060POT

[l TMpoBepeHa akTyanbHas peecTpoBas 3anuck (FUCI) Ha gaTy u3BeLleHus

[l PaccuuTaHbl 6anbl IOKanM3auumn nog, GENCTBYOLLYO pefakLmio NpaBui

[l NopartsepxaéH cepauc n UM Ha Tepputopun PO

[] CoBMecTMMOCThb C Lienesoit OC noATeepxaeHa npoToKonamm

[l MporHaH 6eHYMapK copT-CcTeKa Ha Ballen Mogenu

[1 OueHeHbl nuTaHne u oxnaxaeHue LUOa nog peanbHbii TDP y3na

[] 3anoXeH pUck NOCTaBKWU U anbTepHaTUBHas KOHOUrypaums

[l TNocuntaHa koMaHga aKcryaTtaumn, a He ToNbKO XXese3o

[1 B T3 pa3BeaeHbl «pOCCUNCKOE LLIACCU» U KPOCCUNCKAs MHPACTPYKTypa LeIMKOM»

[1 CornacoBaH nyTb MUrpaunn Ha Cnyqaﬁ, eCnun anbTepHaTuUBbl O03PEe0T

> [JlopoXxHasi kKapTa 2026-2028

KpaTkocpouHo - 2026

MBpuaHas apxuTekTypa. Poccuiickoe LWaccu 13 peectpa nitoc LOCTYMHbIE YCKOPUTENU, pa3fefieHne Harpy3ok
o6yueHue/inference, 3anyck B 3aKpbITOM KOHTYpe Cenyac — He JOXMUAAACh <MAealbHOro» CTeka.
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CpepgHecpouHo - 2026-2027

CraHgapTtusaumsa nnathopm 1 coPT-o6BA3KN, HaKoMIeHNe COBCTBEHHbIX 6EHYMAPKOB MOJ anbTepHaTUBHbIE
yckoputenu, otpaboTka noptupoBaHus inference Ha HeNVIDIA->xene3o Ha HEKPUTUYHBIX HAarpy3Kax.

[AdonrocpoyHo - 2027-2028

[MepeHoc Harpy3ok Ha 3pesnble 0OTeYeCcTBEHHbIE U JOCTYMHblE anbTepPHATUBLI — MO Mepe NOATBEPXAEHUSA
NPOU3BOANTENbHOCTU, CTaBUNBHOCTU U CEPBUCA PeasibHbIMUK NUNOTaMU, 8 He aHOHCaMMU.

Co6paTb KOHPUrypaumio noa Bawly MHPpPacTPYKTypy

Ecnu Bbl NpuknabiBaeTe MHGPACTPYKTYPY Nog CBOM Npodunb Harpysku n tpedosaHmns KM, AZONE-AI
MOXEeT MPOBECTU IKCNpPeCcc-ayanT BBOAHbIX, MPOBEPUTb KaHANOATOB MO PEECTPY U COBMECTUMOCTHU U
NPensIoKNTb apXUTEKTYPY NUIoTa B 3aKPbITOM KOHTYpe — 6e3 0683aTeNbCTB C Ballen CTOPOHbI HA 3TOM
aTane.

O6cyauTb BBOAHbIE

azoneai.ru/contact - ycnyra «Pa3BéptbiBaHune on-premise LLM» - nuueH3nm OCTIK, ®Cb, MO PO
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