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1. OBLLAA NHOOPMALINA N ONMUCAHWE YCNYTU

Ycnyra npepgocTtaBngeTr OocTyn K nnatpopme ML Space, kotopas obecneymMBaeT MOMHbIM UMKA ML-
pa3paboTKmM M COBMECTHYIO paboTy koMaHg Data Scientist. Ycnyra npegoctaBnaetcs Ha 6ase 3awWwMeHHOM
MHPACTPYKTYpPbl o61ayHon nnathopMbl ML Space, Mepbl 3aWMTbl KOTOPOW NPUBEAEHbl B ONUCaAHUN YCNyru.

Ycnyra cocTouT 13 cneayowmx KOMNOHEHTOB - CONYTCTBYOWMNX YCAYr:

e ML Space Deployments? (nanee - «ycnyra Deployments»);

e ML Space Environments? (Bkntoyaa nogycnyry npepocTaBneHusa poctyna K ML Space - Spark
nocpenctsoM ML Space - Environments, a TakXe nogycnyry npenoctaBfieHmMsa goctyna kK ML Space -
Intel® oneAPI nocpencteoM ML Space - Environments) (panee - «ycnyra Environments»);

e ML Space Data Catalog (nanee - «ycnyra Data Catalog»);

e ML Space AutoML (panee - «ycnyra AutoMLy).

Ona okasaHua VYcnyrm 3akasuuky HeobXoOWMbIM YCNIOBMEM ABNAETCA HanuuMe Ha ero njouwagke
NOOKI0UYEHMA K ceTn MIHTepHeT, A0CTaTOYHOro Ana 3dGeKTUBHOM 3arpy3ku OaHHbIX Ha CepBep, a TakKxKe
HanMume co6CTBEHHbIX AaHHbIX.

Ona nogknoveHns K Ycnyre 3aka3unk MoxeT Bbl6paTb OOVNH NN HECKOJIbKO TUMNOB NOAKMIKOYEHUSA:

Tabn.1. Tunbl NogKOYeHnsa K Ycnyre

Tun noaknoyYeHns OnucaHue

Mpennonaraetr norvyeckoe nopkayeHMe K oblweMy pans Bcex
3aKa3umMkoB Ycayrn KaHany nepepayn paHHbix. CKOpOCTb CEeTeBOro
coeanHeHnsa ansa Kaxxaoro 3akasymka He aBNAeTCsa rapaHTMPOBaHHOM U
3aBMCUT OT 3arpy)XeHHoCTM obLLero KaHana nepegaym faHHoix (Yenyra
npefocTaBngaeTcsa no yMonyaHuio).

NHTepHeT (shared) Mpu nogknlouYeHUn Yepes o6WMIN KaHan WHTepHeT 3aka3yuky
npepoctaBnsetca 6as3oBasa 3awmta  MHPOPMAULMOHHBIX CUCTEM,
pa3sMellaeMbix B MHPpaCTpykType obnayHon nnatdopmbl SherCloud,
ot DDoS-aTak Ha KaHanbHOM YpOBHe.

MopkntoyeHne Yepes obLWNI KaHan

Mo3BonseTt obecneynTb B3auMoLencTBMe cete 3akasumka C CeTbio B
obnake C MOMOLWbBK BbIAEMEHHbIX KaHaloOB CBA3WM CTOPOHHEro
npoganpepa. ONuMoHanbHO, C MOMOLLbIO AAHHOIO cLueHapus, K Ycayre
3aKa3ymMka MOXeT OblTb MOAK/IOYEH aNbTepPHATUBHLIA KaHan B CeTb
WHTepHeT. 0N [aHHOrO MOAKAKYEHUA MOryT ObiTb MCMOAb30BaHbI
BblleNEeHHble KaHanbl 3aKka34ymnKka, OPraHNM30BaHHbIE C UCMOJIb30BAHNEM
«TeMHOM onTukn» (Ycnyra onnavymMBaeTcs OTAENbHO).

MoakntoyeHne Yyepes NPAMON KaHan CBSA3N

2. OMNCAHWE YCITYTU DEPLOYMENTS

Ycnyra Deployments npencrtasnsaet coboi Be6-ycnyry onsa adpbexktmBHoM cbopkm Docker-obpasos Ha 6Gase
Mogaenen MawnHHoro u Fnybokoro obydyeHnsa (Mnmn ¢ ApyruM GyHKLMOHANOM), a TakXe 9 UX ganbHenwero
pa3BopaymBaHmMa Ha pecypcax SberCloud B BMge MUKPOCEPBUCOB CO CreHepupoBaHHbIM APl. 3akasuuk
MOXXET pa3BepTbiBaTb MOAENMN UCKYCCTBEHHOMO MHTENNeKTa Ha 6a3e nHbpacTpykTypbl SberCloud n ycnyrm
Deployments ons nanbHenwero BHegpeHns nx B GyHKLUM, GU3HeC-nNpoLecchl UM MUKPOCEPBUCHI.

[na npepocTaBneHus yciyru 3akasumky HeobXxoOMMbIM YC/IOBMEM ABNAETCS HanuuMe Ha ero niolanke
NoOK/UYEHUS K ceTu WMHTepHeT, JO0CTaToYHOro ansa 3QQGeKTUBHOM 3arpyskuM OaHHbIX, Mogenen WUamM ux
NpPou3BOAHbIX (HanpMMep, YeKNOUHTOB MOAEeNen Unn cepnanmsoBaHHbIX MOAesneit) Ha cepeep.

3aKka3sumky pgnsq yCI'IELIJHOVI peannsaunn  BbiBOAOA Mogaenemn NCKYCCTBEHHOIro WHTENNEKTa B BuUae
MUNKPOCEPBUCOB NpeaoCcTtaBaeTCa BO3MOXHOCTb C60pKVI o6paaa C NobbiM nporpaMMHbIM O6eCI'IE‘-IEHVIEM,
pythOﬂ-6M6J’IVIOTE‘KaMVI M cnocoboM B3aMMoOencTBusa C MOAeaMu MCKYCCTBEHHOIO MHTENIEKTaA.

B pamMkax Ycnyru 3aka3umMK MOXXeT CaMOCTOATE/IbHO OTC/IEXWBATb M YNpPaBAATb COCTOAHMEM Pa3BEPHYTbIX
Mopenemn.

1 PaHee HanMeHOBaHMe ycnyru ML Space Deployments - «Model Inference».

2 PaHee HavMeHOBaHMe ycnyru ML Space Environments - «Model Training».
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Co3paHune, KOHPUrypaumss M pa3BopayMBaHWe MOLENEN WCKYCCTBEHHOrO MHTENNIEKTa OCYLLEeCTBAAETCS
HanpPsAMYy 3aKa3ymKoM.

XpaHeHue, ncnonb3oBaHMe U TapuduKaLma XpaHeHUs OaHHbIX ocywecTBaseTcs B O6beKTHOM XpaHuauLe
S3 Data Catalog B pamkax ycnyrm Data Catalog.

Ha PucyHke 1 npmuBegeHa obliaa ynpouweHHaa cxeMa B3aMmMogenctema ¢ ycnyron Deployments ¢ yaaneHHom
naowankn 3akasdymka (C yKkasaHMEM 30H OTBETCTBEHHOCTU):

VPN W uHTEpHET C6opLumK
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PucyHok 1: Cxema B3anuMofeucTBus 3aka3zymka C YCiyramu pa3BopaynBaHusa MOAEEH MAELUHHOro U
r71y60K0ro oby4eHusa Ha MoLHOCTAX Kaacrepa ML Space Deployments.

B 30He OTBETCTBEHHOCTM MWcnonHuMTens Haxogutcs OQYHKUMOHMPOBAHME CEPBEPOB C pPa3BEPHYTbIMU
MOAENAMU WUCKYCCTBEHHOIO MHTENneKTa, GyHKUMOHMPOBAHWE BbIYMCAUTENBHOrO Knactepa, O6beKTHOro
XpaHunuuwa S3, a Takxe npoven MHPPaCcTPyKTypbl.

TexHu4yeckoe onucaHue peweHus ycnyrn Deployments:

Tabn.2. TexHnyeckoe onucaHue peweHus ycnyru Deployments

Ycnyra peanusyetca cpenctBaMum Beb uMHTepdenca, BHYTPEHHEro
docker registry, cbopwmnkom obpasoe n komnnekcom KFServing /
Knative/ISTIO/Kubernetes. C ux noMowWpblo, a TakXe MNpPorpamMMHbIX

MporpammHas nnatgopma 6ubnuotek, nonb3oBaTellb WMMeeT BO3MOXHOCTb cobupatb U
pa3sopaumBaTb MOAENU UCKYCCTBEHHOro WHTenneKTa B BuAe
MUKPOCEPBUCOB.

BblumcneHua n obcyeT 3a4ay OCYLECTBNAETCA Ha NpenocTaBiaemMomn
3aKas3uuKy B paMKax pecypcos knactepa Christofari, a Takxe gpyrmx

AnnapaTtHaa nnatdopma
BbIYMCNIUTENbHbBIX pecypcoB 1 cepeepos SberCloud.

CKOPOCTb 3arpy3Ku OaHHbIX Ha MOWaAKy McnonHuTens orpaHuMyeHa
NPonycKHOM cnoco6HOCTbl0O KaHana pfocTyna B WHTepHeT U3
TexHuuyeckune oco6eHHOCTH 1 OrpaHuyeHus MHDPACTPYKTYpbl 3akasumka p[o obnaka SberCloud, a Takxe
CKOPOCTbIO YTEeHUA gaHHbix ¢ CXI NcnonHutens.

[na napameTpoB ycnyrn Deployments ycTaHaBnuBatoTCa crepyowme obuwmne sHayeHus:

Tabn.3. O6bwme 3HayeHMa napameTpoBs ycnyrmu Deployments

OnuncaHue MWH. 3Ha4yeHne Makc. 3HaueHue

KonunyectBo yTMnmM3mpyeMbix B paMKax
BbluMCcneHmnsa 3agadn GPU-cekyHA Ha
knacrepe Christofari

1 GPU-cekyHpa NVIDIA Tesla V100 B CcoOOTBETCTBMM C KOIMYECTBOM
mnnn A100 B KoH@urypaumm DGX-2 cBobopgHbix GPU Ha Knactepe

(GPU-KapT V100 1 A100) unn DGX-A100 Christofari

Konunyectso yTMNmM3nMpyeMbix B paMKax 1 GPU-cekyHza B coOTBETCTBMM C KOMUYECTBOM
BblYMcneHns 3agadyn GPU-cekyHp cBoboHbIX GPU

KonnyectBo yTMNmM3nMpyeMbix B paMKax B coOTBETCTBMM C KOMUYECTBOM

1 CPU-cekyHpa

BblYMcneHmsa 3agaun CPU-cekyHp, cBobopHbix CPU

3. OMNCAHWE YCNTYTU ENVIRONMENTS

Ycnyra Environments npepocTtaBnsgeT 3akasuumKy cpegy paspaboTkyu M paboume OKpyXeHusa (BKoYas
OKpYXXeHua Ha 6a3e docker-obpas3oB 3akasuuka), B ToM uyucne c Jupyter Notebook (Bknwouas ycnyry
npepnocTaBneHns poctyna kK ML Space Spark nocpepctBoM ycnyru Environments, a Takxe nogycnyry
npepocTtaBneHus goctyna K ML Space - Intel® oneAPI nocpenctsom ML Space - Environments (Bk/itoyas
3anyck 3agaHuni n3 cpepbl GitLab), Habop MHCTPYMEHTOB ANA XpPaHEHUSA AaHHbIX B O6BbEeKTHOM XpaHunulle
S3 u bbictpoM xpaHunuwe NFS, Habop MHCTPYMEHTOB ANna npenobpaboTKM OaHHbIX, a Takxe Habop
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WHCTPYMEHTOB U BMBNMoTeK ANns 3anycka 3agay Nno UCNosHEHMIO Koda obyyeHus mogenen MalMHHOMO U
rnybokoro obyyeHuns Ha pecypcax cynepkoMmnbtotepa Christofari (a TakXe Ha NpoYunx pecypcax, OOCTYMHbIX
B SberCloud - no ycMoTpeHMo 3akasumMka) U MOHUTOPMHra npouecca obyyeHusa. C nomolwbio Ycnayru
3aKa3uyMK MOXXET BeCTU pa3paboTKy Mogenen n Npon3BOANTb YCKOPEHHYIO NOAFOTOBKY AaHHbIX (B TOM YMcne
npu noMowwm npenobpaboTKM AaHHbIX Ha knactepe Spark unu c ucnonbsosaHueM Intel® oneAPI) n obyyeHune
Mopgenen Ha 6onbwuMx obbemMax [paHHbIX, bnarogaps MOLWHOCTAM  CynepKoMmMbioTepa U
BbICOKOMPOU3BOAMUTENbHbBIM FrpadnYecKMM YCKOPUTENAM.

3aKasunky pna ycnewHom peanusaumm 3agadm obydyeHumsa ™Mopene Ha 6onbwmx ob6beMax [aHHbIX
npenocTaBnaeTCca BO3MOXHOCTb 3arpy3kuM W XpaHeHua AaHHbix B O6beKkTHOe XpaHunuuie S3, a Takxe
BO3MOXHOCTb MOAK/IOYEHUA K 3TOMY XpaHunuuly kKak u3 Jupyter Notebook’a, Tak M M3 knactepa, Ha
KOTOpOM ByaeT BblYMCIATLCA 3afa4a 06yYeHMs MOAEenn.

Ona okasaHua Ycnyru 3akasumKky HeobxoouMbiM YCNOBMEM ABNAETCA HanMyMe Ha ero njaowaake
NoAKI0YEHMA K CceTU NHTepHeT, A0CTaTOYHOro Ana 3hdGeKTUBHON 3arpysky OaHHbIX Ha CepBep, a TakKxXe
HaNnymnsa coBCTBEHHbIX AAaHHbIX ANA 06yYyeHnsa Momdenu.

B paMkax Ycnyru 3aKa3umMk MOXXeT CaMOCTOATENIbHO OTC/IeXMBaTb COCTOAHWE 3adaHUN 0ByYyeHns MoLenu.

XpaHeHue, Ucnonb3oBaHne, Tapnudukauma xpaHeHnsa B O6beKTHOM XpaHunuue S3 1 bbiICTPOM XpaHunuuie
NFS ocyuiecTtBnsetca B pamkax ycnyru Data Catalog. 3aka3umky onsa notpebneHus ycnyru Environments
npegocTaBnsaeTca poctyn Kk O6bekTHOMY XpaHunumwy S3 B HeorpaHM4YeHHOM pasMepe, bbicTpoe xpaHunumwe
NFS npepoctaBnsieTca co CTaHOAPTHON KBOTOM B KaXOOM M3 PErMOHOB, NPenocTaBnseMon Ha workspace ¢
BO3MOXHOCTbIO YBENMYeHMs Yepe3 obpalieHne B TEXHUYECKYIO MOAOEPKKY.

Co3pgaHue, KOHGUrypauma 1 3anyck 3aaad Ha obydveHue, cpen obydeHus, cpepn Intel® oneAPI 1 knactepos
Spark ocyuiecTensetca 3aKka3unMKoM Yyepes nosib3oBaTeNbCKui HTepdeinc ycayru Environments.

Ha PucyHke 2 npuBegeHa obuiad ynpolieHHas cxema B3auMOAencTBua C ycnyramu Environments c
yoaneHHoOM NAowaaky 3akasymka (C yKasaHMeM 30H OTBETCTBEHHOCTU):
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PucyHok 2: Cxema B3anMofencTems 3akaszymka C ycayraMmm o6y4yeHus Mofesiesr MalmHHOro u r/iiy60oKoro
o0byqyeHusa ML Space Environments.

B 30He oTBeTCcTBEHHOCTU McnonHuTena Haxogutcsa dyHKUMOHMpoBaHue CepBepoB C pa3BepHYTbIM Jupyter
Server, knactepa Spark, okpyxeHun Intel® oneAPl, pyHKUMOHMpPOBAHME BbIYUCIUTENBHOrO Kiactepa,
O6beKTHOro xpaHunuuia S3 n boictporo xpaHunuwa NFS Data Catalog.

TexHUYeckoe onucaHue pewweHunsa ycayru Environments:

Tabn.4. TexHMYecKoe onucaHue pewenus ycnyru Environments

Vcnyra peanusyeTca cpeactsamm Jupyter Server mn Jupyter Notebook.
MporpammHas nnatdopma MocpencTBOM Hero 1M NporpaMMHbIX 6U6AMOTEK NoNb3oBaTeNb UMeeT
BO3MOXXHOCTb 3anycKaTb 3a4ayuM Ha BblYMCIEHNE Ha KNacTepax.

BbluncneHna n obcyeT 3a4ay OCyLeCTBASETCA Ha NpefocTaBisemMon
3aka3uymMKy B pamkax pecypcoB knactepa Christofari (a Takxke Ha
npoymMx pecypcax, pB[ocTynHbix B SberCloud - no ycMoTpeHuto
3aKasuumka).

AnnapaTtHada nnatdopma

CKOPOCTb 3arpy3Ku AaHHbIX Ha niowaaky McnonHUTens orpaHnyeHa
NPOMNYCKHOM CNOCOBHOCTbID KaHana poctyna B MHTepHeT U3
MHPACTPYKTypbl 3aka3uvMka p[o obnaka SberCloud, a Takxe
CKOPOCTbIO YTEeHUS AaHHbIX ¢ CXO UcnonHutens.

TexHU4YecKmne 0Co6eHHOCTU U OrpaHMyeHuns
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[ns napameTtpos ycnyru Environments ycTaHaBnuBaoTCa ciegylolme obuwmne sHauyeHus:

Tabn.5. O6wme 3HauYeHMsa NapameTpoB ycnyru Environments

OnucaHue MWH. 3HaueHue Makc. 3HaueHune

KonunyectBo YTUNN3UPYEMBbIX B paMKax
BbluncneHus 3agayum GPU (no tapudy ai-standart
B pamkax ycnyru lNpegocTtasneHue gocrtyna K ML
Space Environments
(o1 1 po 8 GPU))

1 GPU 8 GPU

B cooTBeTCTBUM C KONMNYECTBOM

Konnyectso YTUNN3NPYEMBbIX B paMKax poctynHbix GPU Ha MOMeHT
BbluncneHns 3agaunm GPU (no Ttapudy ai-pro B 3anycka 3agaun Ha
pamkax ycnyru lNpepoctaBneHmne poctyna K ML 9 GPU cynepkoMmnbloTepe
Space Environments (BBIYMCIINTENBHBIX  K/lacTepax
(o1 9 GPU)) Christofari)

B cooTBeTCTBMM C KOIMYECTBOM
KonunyectBo YTUNN3NPYEMbIX B paMKax 1 CpU noctynHbix CPU Ha MOMEHT
BbluMcneHmns 3agayum CPU 3anycka 3agauu

4. OMNCAHWE YCJTYTU DATA CATALOG

Ycnyra Data Catalog npepocTtaBnseT 3aKasumKy BO3MOXHOCTb COBMECTHOM paboThl, XpaHeHwus,
BEPCMOHMPOBaHUA apTedaKToB AN MalWMHHOro obyyeHms (pataceToB, Mopenen, pokep-obpasos, Koga U
Op.), a Takxe goctyn K Al marketplace.

Ycnyra Data Catalog Bknioyaet B cebs:

dannoBbii MeHepkep Ha ocHoBe O6BLEKTHOrO XpaHunuwa S3 C ynpaBneHWMeM npaBaMu [JocTyna
nofib3oBaTenen, TerMpoBaHMem GannioB, BEPCUOHMPOBAHMEM U apXxmnBaumnen hannos;

BbicTpoe xpaHunuiie NFS n TpaHchep mexay O6beKTHbIM XpaHunuweMm S3 n boicTpbiM xpaHunuwem NFS;
Data transfer service - KoHHeKTOpbI K hannoebiM cnuctemam (HDFS, S3 (Amazon, Google Cloud Storage)
n 6aszam paHHbix (PostgreSQL, MySQL, MS SQL, Hive, BigQuery), a TakXe npaBuna 1 wuctopusa
nepeHoCoB;

Docker registry - 3arpy3ka, XxpaHeHWe, 1 MHble CNOCOObl COBMECTHOIO YNPaBIeHMs KOHTEMHEPaMU;
Model n dataset registry - 3arpyska, XpaHeHMe 1 UHble CNOCObbl COBMECTHOIO YrpaBieHnsa MOAeNaMU U
paTtacetamu;

Al marketplace - MapkeTnnenc apte@akToB MalWMHHOIo obyyeHnsa (oartacetoB, Mogenen, KOHTEMHepPOB,
CKpunTOB, NamnnanHoB u ap.) DataHub, a Tak)ke MapkeTnaenc KoHTelHepoB B dopMaTte roTtoBbix Al-
cepBucos Al Services.

OCHOBHbIM XPaHWUNILEM AN XPaHEHUS faHHbIX U 06yYeHHbIX Mopenen asnseTca O6bekTHOE xpaHuauwe S3
Data Catalog. [Ona wucnonb3oBaHua paHHbix Data Catalog ana obydyeHus Mopenen 4yepes co3gaHue
OkpyxeHun (Jupyter server) n 3agay B Environment Heob6xogumble OaHHble NepekaabiBatoTca Ha boicTpoe
xpaHunuwe NFS.

PaboTa c ycnyramu ocyllecTBisaeTca 3aka3yMKoM Yepes nosb3oBaTenbckuii uHTepdeinc ycnyru Data Catalog
W rNaBHOE MeHo niaTtdopMbl.

TexHudeckoe onucaHue peweHus ycnyru Data Catalog:

Tabn. 6. TexHnyeckoe onucaHue peweHunsa ycnyrmu Data catalog

MporpamMmMHas nnatbopma

Ycnyra peanusyeTcs NocpencTBom uHTepdeiica n APl dannoBoro MeHepxxepa
S3, nepeknapgyunka gaHHbIX ¢ S3 Ha NFS, Data transfer service, registry un Al
marketplace. lNocpeacTBOM AaHHbIX MOAy/EeN peanusyeTcs BO3MOXHOCTb
COBMECTHOM paboTbl, XpaHeHUs, BEPCUMOHWPOBaAHUA apTedakToB U
WHCTPYMEHTOB A/ PeLleHns 3agay MawWwwuHHoro obyyeHus (pataceTos,
Mopenen, nokep-obpasos, Koda U ap.).

[aHHble 13 Data Catalog xpaHaTtca B O6bekToM xpaHunuue S3 n bbicTpoM
xpaHunuwe NFS, mncnonb3ytotca B ycnyrax Environments, Deployments u

AnnapaTtHas nnatdopmMa AutoML. BblumcneHus n obcyeTt 3apgay oCywWwecTBAsSeTCS Ha NpefocTaBnseMomn

3aKas3uuky B paMkax Ycnyru obnactu knactepa Christofari (a Takxxe Ha npounx
pecypcax, poctynHbix B SberCloud - no ycMoTpeHUto 3aKa3umka).

CKOpOCTb 3arpy3ku [aHHbIX Ha naowagky WcnonHutens orpaHuveHa

TexHnyeckue 0cobeHHOCTH M | NPONyCKHOM CNOCOBHOCTbIO KaHana Aoctyna B MIHTepHeT u3 nHdPacTpyKTypbl
orpaHuyeHusn 3aka3umka oo obnaka SberCloud, a TakXXe CKOPOCTbIO YTeHMs AaHHbIXx ¢ CX[,
NcnonHutens.

[na napameTpoB ycnyru Data Catalog ycTaHaBnvBatoTca cnegyolwme oblime 3HavyeHus:
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Tabn. 7. O6wue 3HayeHMa napameTpoBs ycnyru Data Catalog

OnucaHve MuH. 3HayeHue Makc. 3HayeHue
B cooTBeTCcTBMM C KOIMYECTBOM
KonuyecTtso ytunmsmpyemoix GB S3 1GB
0OCTYnHbIX GB Ha S3
B cooTBeTCTBUM C KONMNYECTBOM
KonunyecTtBo ytunusnpyemboix GB NFS 1GB

[ocTynHbiXx GB Ha NFS

5. OMUCAHME YCNYTU AUTOML

Ycnyra AutoML npepocTaBnsieT BO3MOXHOCTb MPOBEAEHMS aBTOMAaTUYecKoro obydyeHua Mopaenemn
MalmnHHOro oby4yeHns NocpencTBoOM B3auMOOENCTBUA C rpaduyeckuM MHTepdencoMm nofb3oBaTtens ond
3a0aHMA Habopa WMCXOOHbIX [OaHHbIX, onpedeneHus 3apavnm obydeHus, 3agaHUsA  OOMONHUTENbHbIX
napaMeTpoB oby4vyeHUsa 1 3anycka 3agadn obydeHusa. ObydyeHne Npomn3BOAUTCH Ha pecypcax McnonHutens.
MonyyeHHble Moaenu MalmnHHOro oby4yeHua MoryT 6biTb Pa3BEPHYTHI Ha pecypcax, AocTynHbix B SberCloud,
NGO BbIrPYXXeHbl 3aKa34yMKoM A1 UCNOJIb30BaHUA B COBCTBEHHbIX MPUNOXKEHUAX.

C nomouwbio ycnyrn AutoML 3akasumK MOXeT BecTu pa3paboTky mopeneit 6e3 Hanuums cneuunasnbHbiX
3HaHU B obnactm MawwnHHOro obydyeHuns, NonydyaTb METPUKM U OTYETbI, XapaKTepusyolme Nosy4YeHHYIo
MopeNb, OTC/eXuBaTb JIorM 0oBy4yeHud, MONyuYnTb UTOrOBYHD CEPMaNIM30BaHHYDO MoAenb, FOTOBYHO AnA
pa3BépTbiBaHUA Ha pecypcax McnonHuTena nMbo ans UCnofb30BaHMUA B COBCTBEHHbIX MPUIOXKEHUAX.

3aKa3uuKy Ons yCrewHomn peanmsaumm 3agadym obyyeHns Mogenei npenocTaBiaeTcs BO3MOXHOCTb 3arpy3Ku
M XpaHeHusa AaHHbiXx B O6bekTHoe xpaHunuuie S3 Data Catalog, a TakKe BO3MOXHOCTb MOAK/IOYEHUS K
3TOMY XPaHUAULLY U3 rpaduyueckoro nHTepdenca nonb3osarens.

XpaHeHue, Ncnonb3oBaHMe U TapnuduKaumsa XpaHeHUsa U UCNONb30BaHMA faHHbIX B O6GbeKTHOM XpaHuauLie
S3 ocyuwecTBnsaeTca B paMkax ycnyrm Data Catalog.

MoTpebneHne n ynpaBneHne ycnyron ocywecTBnaeTca 3aka3umMKoM Yyepes Nonb30BaTeNlbCKUIM uHTepdenc
ycnyru AutoML.

TexHU4YecKoe onucaHue peweHus ycnyru AutoML:

Tabn.8. TexHMYecKoe onucaHue peweHunsa ycnyrm AutoML

Ycnyra peanusyetcsa cpenctsamum Beb nHTepderica n cpeacts naatdopmbel ML
Space. MocpeacTBOM HUX U MPOrpaMMHbIX 6UBNMOTEK MoNb3oBaTeNb UMeeT
MporpamMMHas nnatpopma BO3MOXXHOCTb 3a4aTb MapaMeTpbl 3a4aun obydyeHus, yKasaTb PacrnosioKeHune
obyyatowero gatacera v 3anycTuTb aBToMatuyeckoe obyueHne Mmogenu.

O6cyeT 3apay¥ aBTOMATMYECKOro MaWWHHOINO 0ByyeHUs ocylecTBaseTcs Ha
npefoctaBngaemMon 3akasumKky B paMkax pecypcoB knactepa Christofari (a
AnnapaTHasa nnatdopma Tak)Xe Ha MpoYMx pecypcax, [oCTynHbix B SberCloud - no ycMoTpeHuto
3aKasuuka).

CKOpOCTb 3arpy3ku [aHHbIX Ha naowagky WcnonHutenss orpaHuvyeHa
NPOMNYCKHOM CNOCOBHOCTbIO KaHana poctyna B HTepHeT 13 MHPpPacTpyKTypbl
3akasuuka go obnaka SberCloud, a TakXXe CKOPOCTbIO UTEHUA AaHHbIX ¢ CX[,
NcnonHutens.

TexHun4yeckue 0Cc0BeHHOCTH n
orpaHunyeHuna

[na napameTpoB ycnyrn AutoML yctaHaBnuBakTCa cnepyoline oblume 3HayeHus:

Tabn.9. O6wme 3HaveHMa napameTpos ycnyru AutoML

OnucaHue MWH. 3HauyeHune Makc. 3HayeHune

Konnyectso YTUNN3NPYEMBIX B paMKax 16 GPU
1 GPU
BbluMcneHuns 3agayum GPU

[OCTYMHbIN Ha MOMEHT BpeMeHM

KONWYecTBO  yTUAM3MPYEMBIX B paMKax
1CpPU 06beM CPU (He Gonee 48)

BblYncneHua 3agaymn CPU

PACMPEOENEHMUE PONEN, OBA3AHHOCTEN U OTBETCTBEHHOCTU MCNONHUTENS U 3AKA3YUKA B
OBJ/IACTU UB B OTHOLLEHUU YCNTYTY ML SPACE. 3ALUUTA OBJTAYHOM NNATOOPMbI ML SPACE

PacnpeneneHune ponen, o6a3aHHOCTEN N OTBETCTBEHHOCTU B 06n1acTu UB B OTHOLWEHUN YCAYyrM OnNuMcaHo B
Tabnuue 10.
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Ta6n. 10. PacnpeneneHue ponen, oba3aHHOCTEN U OTBETCTBEHHOCTU B obnactn b

OnucaHue npoulecca/cepBucafycnyru

OTBETCTBEHHOCTb 3a
npepoctaBneHue/
agMWHUCTPUpPOBaHUE
ycnyru/cepsuca/ npoueccos

KoMy npepocTtaBneH
LOCTYN K cpeacTsam
npepocTaBAeHus
ycnyru/cepsuca/ npouecca

XypHanupoBaHue XypHanvpoBaHue cobbiTUI, CBA3AHHbLIX C AeTanaMu xopa obyyeHus
o . < 3aka3umk 3aKa3uuk
cobbiTUI mopenen Al cpegcTtBaMm caMon MOLENN.
. Pe3epBMpoBaHME C MCMNO/Ib30BAHMEM COOTBETCTBYIOWMX 06M1aYHbIX
MpuKNagHON ypoBeEHb U
CEepBMCOB WM Ha pecypcax WHOPACTPYKTypbl 3akasumka ¢
ypOBeHb 0by4YaeMblx YnpasneHue
g MCMNONb30BAHNEM CPEACTB PE3ePBHOIr0 KOMMPOBAHWSA 3aKasuyMka ero
mopenen Al pe3epBUpPOBaHNEM . 3aKasunk 3aKasuuk
UHbOpMALIMH LaHHbIX, MCMNONb3yeMblXx Ans obydyeHus Mopenem, a TakXKe CaMux
Mopenen, nepen WX 3arpy3kom Ha OObekTHOoe XpaHunuwe S3 wu3
cocTaBa MHOPACTPYKTypbl 061a4yHOoM NnaTtdopMbl.
XypHanupoBaHue 1 MOHUTOPUHT (C Mcnonb3oBaHnem KY ML Space )
XXypHanuposaHue . o
BT OCHOBHbIX COBbITUI, CBA3aHHbIX C XOAOM obydyeHua mopenen Al Ha NcnonHuteno 3aKasumk
nnatdopme .
. MicnonHutenb
AoMuHUCTPUpPOBaHWe «OpraHmn3aumen» 3akaszymka Cc UICNONb30BaHWEM
(0TBETCTBEHHOCTb 33
MopTana ynpasneHus n caMoobcnyxxmaHus McnonHutens.
AOMUHUCTPUpPOBaHME npepocTaBfeHne cepaumca)
N 3aka3 ycnyru, cospaHue/ypaneHue Jupyter Notebook-oB B pamkax
«OpraHusaumen» n 3aKasuyumk
«OpraHusaunm».
ynpasneHue focTynom 3aKasunk
MpepocTaBneHne COTPyAHMKAM 3aka3uymKka [OCTyna TONbKO K Jupyter
(0TBETCTBEHHOCTb 33
Notebook-am ero «OpraHusaummn».
aAMUHUCTPUPOBaHME)
McnonHuteno
YpoBeHb «OpraHusaymm» (OTBETCTBEHHOCTD 3a
3axasunka, ero Jupyter Co3pgaHue/ypaneHue ¢ WCnonb3oBaHWeM [lopTana ynpaBneHWs W | NpefocTaBleHWe cepBuca)
Notebook-08 u YnpaBneHue CaMooBCNyKMBaHUS VICMONHUTENs YYETHBIX 3amucelt nosnb3oBaTenei
KOHTEMHEPOB. ayTeHTUPUKALIMOHHOM «OpraHusauum» (TeHaHTa) U NPUCBOEHWE UM MPUBWMAErUi gocTyna (B 3aka3unk 3aka3unk
nHbopmMaumen TOM yucfe No JoCTyny K ycfyre ¢ ucrnonb3oBaHveM KY ML Space u (0TBETCTBEHHOCTb 3a
Jupyter Notebook-aMm, co3gaHHbIMU B paMKax «OpraHusaunm»). yrnpasneHune
AYTEHTUDUKALMOHHOM
MHbopMauuen)
O6paboTka [aHHbIX 3aKa3yuMka TONMbKO B paMKax ero Jupyter
Notebook-0B 1 KOHTENHEpPOB.
3awmTa faHHbIX . McnonHutenb McnonHutenb
YpaneHue faHHbIX 3akasuymka, obpabaTbiBaBLIMXCA B KOHTeWHepax B
xope obyyeHunsa ero Mogenen.
MOHUTOPUHT MHPPACTPYKTYPbl 06nayHoM nnathopmbl , obecneyeHne
. eé [OCTYMHOCTM, MPOU3BOAUTENIBHOCTU, HanuMuyns HeobXxoaMMoro
MHppacTpyKTYPHbIN o N
yDOBEHb MOHWUTOPUHI 1 NOAAEPXKKA | KonnyecTBa o6opypnoBaHus, obecneyeHne Heobxopumon pna eé WcnonHutens WcnonHutens

paboTbl NPOMNYCKHON CNOCOBHOCTU CETU, BBIYUCUTENbHbBIX MOLLHOCTEN
1 €MKOCTU CUCTEM XpaHeHUsa aaHHbiX (CX[) MHPpPaCTPYKTYpbI.
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Ta6n. 10. PacnpeneneHue ponen, oba3aHHOCTEN U OTBETCTBEHHOCTU B obnactn b

OnucaHue npoulecca/cepBucafycnyru

OTBETCTBEHHOCTb 3a
npepoctaBneHue/
agMWHUCTPUpPOBaHUE
ycnyru/cepsuca/ npoueccos

KoMy npepocTtaBneH
LOCTYN K cpeacTsam
npepocTaBAeHus
ycnyru/cepsuca/ npouecca

XypHanupoBaHue cobbiTUl B KOMMOHEHTax obnayHon nnatdopmbl 1

XypHanuposaHue .
COBBITUI cpeacTBax  3awmTbl  MHGoOpMaumMm  MHGOPACTPYKTYpPbl  0bnayHon Wcnonuutenob Wcnonuutenb
nnatpopmbl .
YnpaBneHve [OCTYNOM K CErMeHT npasneHns WHPPaCTPyKTypou
YnpasneHune goctynom P . pocty y ynp bpactpykTyp MicnonHuteno McnonHuteno
o61a4yHoM NnaTPopMbl, 1 KOMNOHEHTAM.
Ynpasnerue YnpaBneHne  y4€THbIMMU 3anMcamm AD NpVBUNErMPOBaHHbIX
. nonb3oBatenen (agpMuHucTpatopos) SberCloud, umetlowmnx goctyn K
ayTEHTUDMKALMOHHOM o . Wcnonuutenob WcnonHuutenob
WHbOpMaLMEN CEerMeHTy ynpaBneHus MHPpPacTpykTypon obnayHom nnatdopmsl , U nUx
BTOPbIMW haKTOpaMun ayTeHTUDMKaUMK (ayTeHTUDMKATOPaMK).
YnpasneHue KOHTpONb 1 aHaNn3 3aWmnLLEHHOCTU CNy>KebHbIx BM MGMT-cermenTa,
YAI3BUMOCTSIMY knactepa Kubernettes n xocToBbIX MalWWH MHPPACTPYKTYPbl 061a4HON McnonHuteno McnonHuteno
nnat@opmbl .
Cbop c ucnonb3oBaHMeM cpeactB SIEM c KOMMNOHEHTOB 06/1a4yHOMN
nnatpopmbl, knactepa Kubernetes m cpencts 3awmtbl MHPOPMaLUK
YnpaBneHue MHUMAEHTaMn | MHPPACTPYKTYpbl 06nayHom nnatdopMbl cobbITM Ge3onacHoCTy.
P LA bpactpykTyp . bop McnonHutenb MicnonHutenb
715 AHanu3 cobpaHHbIX CObObITUN 6e30NacHOCTU, a TaK)KXe MOHUTOPUHE U
pearmpoBaHve Ha WHUMOEHTbl 6e30macHOCTM C  MNpUBIEYEHUEM
BHelwHero SOC.
YnpasneHue KoHTponb wn ynpaBneHue npoueccaMu W3MEHEHUs KoHdurypauum
P . P ynp . oy burypau McnonHuteno McnonHuteno
KOHpUrypaumemn MHPPaCTPYKTYpPbl 06/1a4HOM NaThOpPMbI .
3awmTta nepumeTtpoB LLOL MHPpacTpykTypbl ob6navyHon nnatdopmbl C
MCNONb30BaHMEM KJ1aCTEPOB BblCOKOMPOM3BOAUTENbHbIX MEXCEeTeBbIX
3KpaHoB HoBoro nokoneHua (NGFW), obecneumBalolmMx MeceTeBoe
3KPaHUPOBaHME 1 3aWMTY OT KOMMbIOTEPHbIX aTak MHMPaACTPYKTypbI.
YnpasnexHue . o
3awmTa ceteBon WMHOPACTPYKTYpbl obnayHon nnatdopmbl (BXxoda B
6e30nacHoOCTbIO AN o
BUDTYaNbHBIX 1 o6nako) ot DDoS-atak, HanpaB/ieHHbIX Ha MNePeno/IHEHME KaHanbHOM MicnonHuteno McnonHuteno
y . €MKOCTMU.
dusmueckmx cetemn .
BHYTpeHHee cerMeHTMpoBaHWE ceTeBbiX MHPPACTPYKTYp o06nayvHom
nnat@opmbl ¢ ncnonblosaHmeMm NGFW u BbigeneHneM B pamkax LLOLO
Ha ceTeBoM ypoBHe DMZ, PROD- " MGMT-cermeHToOB
MHPPaCTPYKTYpbI.
. ObecneyeHne NnopgkatoyeHUa KnmeHToB K KY ML Space n o6bekTHOMY
YnpasneHue 3awmton
XpaHunuuwy S3 u3 coctaBa ML Space no 3awWMeHHOMY NPOTOKONy McnonHutenb McnonHutenb
nepepaBaeMbIX OaHHbIX
HTTPS Ha 6a3e npotokona TLS He Huxe v1.2.
YCcTaHOBKa, HAcTpoWKa M agMUHUCTPUPOBAHUE CPEeAcTB 3aluuThbl
MHPOpMaUuM B cocTaBe MHOPACTPYKTYpbl ob6nayHom nnatdopmbl , B
TOM yucne:
YcTaHoBKa n .
1. cpencTB aHTUBUPYCHOM 3aLLUTbl;
agMUHUCTPUPOBaHNE Wcnonuutenob WcnonHuutenob

CpencTs 3aWnTbl

2. CPeAcTB KOHTPONA AeNCTBUI NMPUBUIErMPOBAHHbLIX Nofib30BaTenen
(apMunHucTpaTopos SberCloud) knacca PIM&PAM;

3.SIEM;

4. CpefcTB KOHTPONS M aHaAM3a 3aWnNLWEHHOCTH;
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5. WEB Application Firewall (WAF), ucnonb3yemMoro pns 3awuTbl
nybnukyemon KY ML Space;
6. NGFW.

YnpaBneHue Pe3epBHOE KOMUPOBaHWE U BOCCTAHOBMEHWE U3 06PA30B CNY)KEBHbIX
pe3epBMpoOBaHNEM BUPTYaNbHbIX MaWWH UHPPaCTPYKTypbl obnayHonm nnatpopmbl C WcnonHutenb WcnonHutenb
MHpOopMaunm ncnonb3oBaHneMm CPK Veeam Backup&Replication.
CooTBeTCcTBME MHODPACTPYKTYpbl 061a4HON nnathopmMbl TpeboBaHUAM
3awwta NaH 6e3onacHoCTM MHbOPMaLMK, NpPeabsBASAEeMbIM K MHOOPMALMOHHbLIM VicnonuuTens VcnonuuTens
CUCTEMAM MEePCOHaNbHbIX AaHHbIX NPU obecneYyeHnn BTOPOro YPOBHS
3aLUNLLEHHOCTN NEPCOHAbHbIX AaHHbIX.
KoHTponb poctyna B UOO v noMeweHna MHDPaACTPYKTypbl obnayHom
KoHTponb goctyna nnatdopmbl (oxpaHsemas Tepputopua LLOL, NpoOmnyckHOM pexum, Wcnonuutenob WcnonHuutenob
CUCTEMbl KOHTPOJIA U YNpaBieHMsa LOCTYNOM, 3annupaHne CTOek).
} BuneoHabnioneHe Hanwnune BHewHen (no nepumetpy LOL) 1 BHyTpeHHEN (B MalLUMHHbIX VcnonuuTens VcnonuuTens
dursnyecknin yposeHb 3anax LlOJ) cuctem BupeoHabnopgeHus
MpepocTaBneHne 3N1eKTPONUTaHns, Joctyna K cetm MHTepHeT, MecTa B
PasmelleHne ctorkax LOL non obopypoBaHue (compute, network n storage), a VICHOnHATE D Y [
obopynoBaHus TaKXKe MOHTaX M KoMMyTaums ob6opynoBaHUs WHOPACTPYKTYpPbI

obnayHon nnatdopmsbl B cTorkax LLOM.
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6.2.

7.1.

7.1.1.
7.1.2.

7.1.3.

7.1.4.

7.2.

7.2.1.

B uenax obecneyeHusa kubepbesonacHOCTM MHOPACTPYKTYpbl o06nayHon nnatdpopmbl ML Space
peann3oBbIBalOTCA Clefylolmne Mepbl U MeXaHU3Mbl 3aLLNUTbI:

Tabn.11. ObecneyeHne 3aWnTbl MIHPPACTPYKTYPbl 061aYyHOM NnaTthpopmbl ML Space
YPOBHMU 3aLUUTbI MeponpuaTtus

3awmnTa UHbpacTPYKTYpbl 061auHoM NNaThopMbl M CPEACTB ee YynpaBneHus

Ob6ecneunBaeTcs:

- pa3sMelleHue Bcero obopyaoBaHMa WMHOpPAcTpykTypbl B LIOL, COOTBETCTBYHOLLMX
TpeboBaHNAM HAOEXHOCTU Mo KaTeropuu Tier 3;

- KOHTPO/b M ynpaBfeHne AoCTynoM K 060pynoBaHuio;

- Hanuuume cucTeMbl BUAeOHabnogeHnsa Ha o6bekTax nHdopmMatmsauum LLOA.

dusmyeckumn

ObecneumBaeTtca 3awmta nepumetpoB LIOO M WX CErMeHTMpOBaHME C WUCMONb30BaHUEM
CeTeBoil MEXCETEBbIX 3KPAaHOB HOBOro nokoneHnsa (NGFW), ocywecTBAAOWMX B TOM YMCie BbigBNEHNe
1N NpepoTBpaLLeHNe KOMMbIOTEPHbIX aTak.

Ob6ecneynBaeTcs:

- aHTMBMPYCHaA 3almTa MHOPACTPYKTYPbl C MCNOMb30BaHMEM aHTUBMPYCHbIX CPeACTB Ans
obnayHbIX cpen;

- ynpaBfieHWe JOCTYNOM K MHbPACTPYKType C MCMNob30BaHMEM CPeacTB ABYX(daKTOpHOWM
ayTEHTUDMKALNN NOAKTIOYAOWMNXCA K HEN aAMUHUCTPATOPOB;

- KOHTpPO/Mb [EeNCTBUM  MNPUBUIIENMPOBAHHbIX  MOSb30BaTeNelr C  MCMNOMb30BaHWEM

NHPpacTpyKTypHbIN crneunann3npoBaHHbIX CPeacTs;

-  PperynsipHbil KOHTPOMb W aHanM3 3aWMWEHHOCTM MHPPACTPYKTYPbl C MCMOMb30BaHUEM
cneunann3MpoBaHHbIX CPeACTB - MO BbIAB/IEHUIO YA3BMMOCTEN B ucnonb3dyemomM MO u ero
HEKOPPEKTHOM KOHDUIYypaLnm, BAMAIOLWEN Ha yPOBEHb 3awmweHHocTr MO, c ycTpaHeHneM
BbISIBMIEHHbIX YA3BMMOCTEN U/MWM HEQOCTAaTKOB;

- cbop 1 aHanu3 cobbiTnin MHbOPMALNOHHON B6e30MNacHOCTH.

OCyWecTBAAITCA  NEepUMoAMYecKMe  TEeCTMPOBaHWA  HA  MPOHUKHOBEHME M ayauT
MHPOPMALMOHHON 6Ge30MacHOCTM MHPPACTPYKTYypbl 06nadvHoi nnatdopMmbl ML Space c
npvBieYeHMEM CTOPOHHWUX OpraHusauuii. BbiABNEHHble B XO4e COOTBETCTBYIOWEro
TECTUPOBAHMA U/UAN ayanTa HeLOCTaTKM YCTPaHATCA Mo GaKTy UX BbiABAEHMUS.

LonoNHUTENbHbIN

3awuTa KY ML Space

3awuTa C MCNOMb30BaHUEM CNeLmnanmM3npoBaHHOrO MEXCETEBOro 3KpaHa YpPoBHS I'IpVIJ'IO)KeHVI!;l

Mpunoxernsa (Web Application Firewall)

OcCyLWecTBNAOTCA PeryisapHble CKAHUPOBAHUSA KOHCOMM Ha HaluuMe aKTyanbHbIX yA3BUMOCTEN
W ero nepuoguyeckne TECTUPOBAHUA Ha MNPOHWKHOBEHWE C MPMBIEYEHUMEM CTOPOHHMUX
opraHusauuit. BbiABMEHHble YA3BMMOCTM W/UAM HEQOCTAaTKM YCTPaHATCA Mo GaKTy uX
BbIABNEHUA.

LonoNHUTENbHbIN

OuuCTKa NO/b30BATENIbCKUX AaHHbIX

Mepen BblgeneHneM W npepoctaBneHMeM poctyna K ML Space n MectaM naMatm ang
BPEMEHHOrO XpaHeHWss M 06paboTKM [aHHbIX MNOoh O4YepefgHyt 3apjady (npousBeneHus
BbIYMCNIEHUN, 0BOYyYEeHUs MOOEeNn 1 T.M.) OCYLLECTBASETCS MNOJSIHAS OYMCTKA NMOMb30BaTENbCKUX
OaHHbIX, paHee XPaHUMbIX B yKa3aHHbIX 061acTax NaMAaATVM B XO4e BbiMONIHEHUA MpenblioyLwmnx
3apav.

Monb3oBaTensam ML Space npepocTaBnseTca 4OCTYN TONbKO K BbIAENEHHbIM ANa HUX obnacTam
naMaTn KOHTeMHepa U 06beKTHOro xpaHunuwa (S3). Mpu 3TOM Ha BpeMs Nonb3oBaHMA Ycyron
LOCTYN K YKa3aHHbIM 061acTaM NaMsaTh Apyrux CybbeKToB 3anpelLueH.

O6nayHas
nnatdopma

7. TAPNOUKALIUA YCITVTU

BoamoxkHble Buabl Tapudukaumum ycnyru Deployments:

OuHaMuyeckasa Tapudukauma (Pay as you go).

CroumocTtb Ycnyrn cdopMupyeTcs B 3aBUCMMOCTU OT KonmyectBa GPU/CPU, Ha KOTOpbIX MPoOMCXOAUNO0
BblYMCeHne 3anpocoB K APl MMKPOCEPBUCOB C MOAENSAMU, @ TaKXXE CaMOro BPEMEHMU, B TeYeHne KOTOpPoro
BblUMCNANMCL 3anpocbl K APl MUKPOCEPBUCOB C MOAENSIMM WCKYCCTBEHHOrO WHTENNekta U obbeMa
3ape3epBUPOBaHHOro 3akasynkoM OOBBbEKTHOro XpaHunuuia S3.

MOMEHT Havana CNMCaHMUS AeHEeXHbIX CPeACTB — C MOMEHTa Havala BbluMCNeHus 3anpoca K APl Mukpoycnyru
(&ns Ka)kOoro 3anpoca) MAM e Co CTapTa BblYMCAUTENbHOMO NoAa.

MOMEHT OKOHYaHMSA CMUCAHUSA OEHEXHbIX CPEeACTB — C MOMEHTA OKOHYaHWA BblYMCEHMS 3anpoca (ans
Ka[oro 3anpoca) UM e C MOMeHTa 3aBepleHns paboTbl BbIYMCIUTENBHOIO Noaa.

Bo3mMo)kHble BUAblI Tapudukaumum ycayru Environments:
IOunHammuyeckas Tapudukauma (Pay as you go).
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7.2.2.

7.2.3.

7.3.

7.3.1.
7.3.2.

7.3.3.

7.4.

7.4.1.
7.4.2.

7.4.3.

8.1.

8.1.1.
8.1.2.

8.2.

8.2.1.
8.2.2.

8.3.

8.3.1.
8.3.2.

8.4.

8.5.

CtouMocTb Ycnyrn dopMmpyeTcss B 3aBUCMMOCTU OT KOMMYECTBaA U KOHdurypauum GPU/CPU, Ha KOTopbIX
NPOUCXOAMNO0 BblYNCNIEHME 3afa4YM, BPEMEHN, B TEYEHNE KOTOPOro BblYMCAIach 3afdava.

MOMEHT Hayana CNMcaHuUsa OEHEeXHbIX CPeacTB — C MOMEHTa 3anycka obyyeHua Mopenn/c MOMEeHTa
annokaumm GPU/CPU nop BbibpaHHOE OKpy)XeHue (onpepensietcs 3aka3yMKOM yepe3 Mo1b30BaTeIbCKUM
nHTepdenc ycnyrm Environments).

Bo3aMoXHble BMabl Tapudmkauum ycnyru Data Catalog:

OuHamuyeckaa Tapudukauma (Pay as you go).

CroumMocTtb Ycnyrn dopMupyeTca B 3aBMCMMOCTM OT oObeMa Mcnonb3yemMoro 3aka3umkoM O6bekTHOoro
XpaHunuuwa S3 u boicTporo xpaHunuwa NFS (konmnyectBa GB/mec).

MOMEHT Hayana CnucaHMA [EeHeXHblX CpeacTtB - C ucnonb3oBaHua 6Gonee yem 1 GB (onpepensaetca
3aKa34ynMKOM Yyepes nosib3oBaTeNbCKkU MHTepdenc ycnyrmn Data Catalog).

Bo3aMoXXHble BUAbl TapudmKauum ycnyru AutoML:

OunHamuyeckaa Tapudukauma (Pay as you go).

CtouMocTb Ycnyru popmumpyeTcs B 3aBMCMMOCTM OT KOMYecTBa U KoH@Urypaumin GPU nnm CPU Ha KOTOpPbIX
NPOUCXOAMI0 0ByyeHe MoLenn, BDEMEHU, B TEYEHME KOTOPOro obyyanacb Moaenb.

MOMEHT Hayana Cn1McaHms OEeHEXHbIX CPeACTB — C MOMEHTa 3anycka obyyeHna Mogenu.

8. MHbIE YCNOBUA, MPUMEHUMBIE K YCNYTE

Bo3MOXHble BUAbl NOAKNIOYEHUS [ UBMEHEHUS [ OTKNoYeHus Yenyr:
nocpencTsoM NoanmMcaHmnsa 3akasa;
nocpencTBoM coBepleHna oencteui Ha MopTtane n KY ML Space.

B0O3MOXHbIN NOPAAOK pacyéToB no Ycayre:
npenBapuTenbHas onnaTta;
nocronnata (Ha OCHOBaHWM OTAENbHO 3aKJ/IIOYEHHOrO [OMONHUTENIBHOIO cornawenms K Jorosopy).

Bo3MoxHble cnocobbl onnarbl / NOPSAAOK nonosHeHus 6anaHca:
onnata B 6e3HaNIMYHOM MOPSAKE Ha OCHOBAHMUM BbICTAB/IEHHOrO MICMONHMTENEM CUYETa;
onnarta NocpPeacTBOM 3MIEKTPOHHbIX CPEACTB NaaTexa.

B cBA3M C xapaKkTtepoM notpebneHua Ycnyru, a Takxke o6bEMamMu, KOTOpble OHa MOXET AOCTUTHYTb B
OTuéTHbIn nepuod, CTOPOHbI YCTAaHOBWUAM, YTO B C/lyyae 3ak/OYeHMss C 3aKas3uyMKOM cornaweHus o
npuMeHeHun nocrtonnatol (Nn. 8.2.2. HacToAauwero MpunoxeHua) 3akasumk BbiIGBUpaeT NUMUT B npedenax
OTuéTHOro nepuoda, No AOCTUXEHUM KOTOPOro YC/yru OKasbiBaloTCA Ha OCHOBAaHMM COOTBETCTBYHOLLEro
obpalleHna yrnofiHOMOYeHHoro nauvua B KOHTakTHbIM  LleHTp w©n, no TpeboBaHuio Wcnonuutens,
npenocTaBneHna rapaHTUINHOro NUCbMa.

NcnonHutenb o06s3yeTcd He BKIOYaTb B COCTaB Pe3ynbTatoB paboT nporpaMmHoe obecrnedyeHue,
MCNONb3yeMoe Ha OCHOBaHUM OTKPbITON NNLEH3UK, YC/TIOBMA KOTOPOM TPeBytoT OT NoMb30BaTeNNa PacKpbITMA
MCXOQHOro Koda MoanbuumpoBaHHoro MO, nMbo orpaHMYMBatOT NPABO NOJb30BaTeNs 3anpeLaTb TPETbUM
NMuaM 1Mcnosb3oBaHue moguduumnposBaHHoro MO.
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