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OIMNMNCAHME N YCNOBWA NMPEOOCTAB/IEHNA
YCINYTU «ML SPACE»

1. ObLIAA NHDOOPMALINA N ONMNCAHUE YCNYTU

Ycnyra npepocrtaBnseTr goctyn K ML Space, koTtopas obecneymBaeT MOMHbIA UMKN ML-pa3paboTku u
COBMECTHYHO paboty komaHp Data Scientist. VYcnyra npepoctaBnsetcs Ha 6ase 3alMLLEHHON
MHbpacTpyKTypbl ML Space, Mepbl 3alWMTbl KOTOPOM NPUBEAEHDI B ONMUCAHUKN YCNyru.

Ycnyra cocTouT U3 cnepyomx KOMANOHEHTOB - COMYTCTBYHOLWMX YCNYr:

. ML Space Deployments?;

. ML Space Environments? (Bk/ito4as nogycnyry npegoctaB/iieHms goctyna K ML Space Spark);
. ML Space Data Catalog;

. ML Space AutoML.

Onga okasaHusa Ycnyru 3akasumky Heo6Xxo4nMbIM ycnosmeM ABNAeTCa Hanndme y Hero (Ha ero I'IJ'IOLIJ.a.D.KE)
noaknyeHna K cet NHTepHeT, 4OCTAaTOMHOro Ans 3¢¢EKTVIBHOI;I 3arpy3kun gaHHbIX Ha CepBep, a TakxXe
Hanmuyme cobBCTBEHHbIX AAHHbIX.

Ona nogkntouveHua K Ycnyre 3aka3umK MOXeT BbiOpaTb OAMH UM HECKO/IbKO TUMOB NOAK/I0YEeHUS:
Tabn.1. Tunbl nogknyeHnsa K Yenyre

Tun noaKnoYeHns OnucaHue

MpenononaraeT foOrMyeckoe MOAKAOYeHMEe K obuleMy [Ons  Bcex
3aka3unkos YCAyru KaHany nepegaum gaHHbix. CKOpPOCTb CETeBOro
coefuHeHNs NS KaXaoro 3aKasumnka He ABASeTCs rapaHTUPOBaHHOM U
. 3aBMCUT OT 3arpyXXeHHOCTM obLLero KaHana nepeaayun aaHHbix (Yenyra
MopaknioyeHue Yepes obwMii kaHan NpenocTaBAsaeTCca No yMOAYaHMIO).

NHTepHeT (shared) Mpy nooKMIOYeHUM Yepe3d obWMI KaHan WIHTepHeT 3akasumky
npepoctaensetca 6a3oBas  3awmTa  MHPOPMALMOHHBIX  CUCTEM,
pa3smewwaeMbix B MHppacTpykType Ob6naka Cloud, ot DDoS-atak Ha
KaHafbHOM YPOBHE.

Mo3Bonset obecneynTb B3aMMOLENCTBUE CeTel 3aKasumKa C CeTbio B
obnake C nMOMOLWbIO BbIAE/IEHHbIX KaHanoB CBA3W CTOPOHHEro
nposangepa. ONuMoHanbHO, C MOMOLLBI AAHHOrO cueHapusa, K Ycnayre
3aKasuyMkKa MOXXeT 6biTb MOAK/YEH anbTePHATMBHbLIN KaHan B CeTb
WHTepHeT. 0N [aHHOrO MOAK/KYEHUA MOryT ObiTb MCMOMb30BaHbI
BbleNIeHHble KaHanbl 3aKa34ynka, opraHM30oBaHHbIe C UCMO/Ib30BaHUEM
«TEeMHOM onTUKM» (Ycnyra onnavymMBaeTcs OTAENbHO).

MopknioyeHne Yyepes I'IpFIMOl;I KaHan cBA3un

2. OMWMNCAHUME DEPLOYMENTS

Ycnyra Deployments npenctaBnsaet coboi Be6-ycnyry onsa adpbexktmBHoM cbopkm Docker-obpasos Ha 6Gase
Mogaenen MawnHHoro u Fnybokoro obydyeHmsa (Mnamn ¢ ApyruM GyHKLMOHANOM), a TakXe o9 UX ganbHenwero
pa3BopauymBaHua B Obnake Cloud B BMAE MMKPOCEPBUCOB CO CreHepUpoBaHHbIM APIl. 3aka3uMK MOXeT
pa3BepTbiBaTb MOAENM WCKYCCTBEHHOIO WHTENnekTa Ha 6ase MHdpacTpykTypbl VCnonHUTENsS W ycnyru
Deployments ona panbHelwero BHegpeHusa ux B gyHKUUM, GU3HEC-NpoLecch AN MUKPOCEPBUCHI.

Ona npegoctaBneHns ycayru 3akasumky HeobxoauMbiM YC/IOBMEM ABNSETCH HaaMuMe Ha ero niolwagke
NOOK/IOYEHUSA K ceTu WHTepHeT, [0CTaToyHOoro Ansa 3MQGeKTUBHON 3arpysku OaHHbIX, MoAenen uUnu ux
NPOV3BOAHbIX (HanpMMep, YEKNOUHTOB MOAE/eN U CepUanmM3oBaHHbIX Mofenein) Ha cepsep.

3aKasynky [Ana  ycnewHoW peanMs3aumMu BbiBOAA MOLENEN WCKYCCTBEHHOrO WHTeNNeKTa B BuAe
MWKPOCEPBMCOB NPeAoCTaBNAETCA BO3MOXHOCTb COOpKM ob6pa3a c NobbiM NporpaMMHbIM obecrneyeHneM,
python-6ubnnotekamm 1 cnocobom B3aMMOLENCTBUA C MOLENSAMU UCKYCCTBEHHOIO MHTENNEKTA.

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

Co3paHne, KoH@Urypaums m pasBopayMBaHME MOLENEN WCKYCCTBEHHOrO WMHTENNEeKTa OCYLeCTBseTcs
HanNpPSaMyto 3aKasymkKomM.

1 paHee HauMeHoBaHMe ycnyru ML Space Deployments - «Model Inference».

2 PaHee HaWMeHOBaHMe ycnyru ML Space Environments - «Model Training».
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XpaHeHue, Ncnonb3oBaHMe U TapuduKaLma XpaHeHUs OaHHbIX ocywecTBaseTcs B O6beKTHOM XpaHuauLe
S3 Data Catalog B pamkax ycnyrmn Data Catalog.

Ha PucyHke 1 npmuBegeHa obLliaa ynpouweHHaa cxemMa B3aMMogenctema ¢ ycnyron Deployments c yaaneHHom
naowankn 3akasymka (C yKasaHMEM 30H OTBETCTBEHHOCTU):

!

VPN Wm uHTEpHET C6opLumK
obpa3zos

XpaHunuue
obpasos

:
T

Al mogenb

3aKasumk
Skzemnnap SKsemnnAp
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PucyHok 1: Cxema B3auMoA[eyicTBua 3aKa3zumka C Ycayramu pa3BopayuBaHus Mopgesievi MalmHHoro v
r71y60Koro oby4eHusa Ha MoLHOCTAX Kiactepa Deployments.

B 30He OTBETCTBEHHOCTM McnonHWTens Haxogutcs OQYHKUMOHMPOBAHME CEPBEPOB C pPa3BEPHYTbIMU
MOAENAMU WUCKYCCTBEHHOIO MHTENNeKTa, GYyHKULMOHMPOBAHWE BbIYMCAMTENBHOIO Knactepa, O6beKTHOro
XpaHunuuwa S3, a Takxe npoyen MHbpacTpyKTypbl.

TexHun4yeckoe onucaHme peweHuns Deployments:
Tabn.2. TexHnyeckoe onucaHue pewenunsa ycnyrn Deployments

Ycnyra peanusyetca cpenctBamMm Beb-umHTepdenca, BHYTPEHHEero
docker registry, cbopwmnkom obpasoe u komnnekcom KFServing /
Knative/ISTIO/Kubernetes. C ux noMowWpblo, a TakXe MNpPOorpamMMHbIX

MporpammHas nnatgopma 6ubnuotek, nonb3oBaTellb WMMeeT BO3MOXHOCTb cobupatb w
pa3BopaymMBaTb MOAENM UCKYCCTBEHHOrO WHTENNeKTa B Buae
MUKPOCEPBUCOB.

BbluncneHma n obcyeT 3a4ay OCYLECTBNAETCA Ha NpenocTaBisemMon
3aKa3uuKy B paMKax pecypcos knactepa Christofari, a Takxe gpyrmx

AnnapaTtHaa nnatdopma
pecypcoB Obnaka Cloud.

CKOPOCTb 3arpy3Ku OaHHbIX Ha MOWaAaKy McnonHuTens orpaHuyeHa
NPonycKHOM cnoco6HOCTbl0O KaHana pfocTyna B WHTepHeT U3
TexHuuyeckune oco6eHHOCTH 1 OrpaHuyeHus MHbpacTpykTypbl 3akasunka go O6naxka Cloud, a TakXe CKOPOCTbIO
YTeHus gaHHbIX ¢ CX[O McnonHutens.

Ona napameTpoB Deployments ycTaHaBnnBatoTCa creayoume obume 3HaYeHms:
Tabn.3. O6bwme 3HayeHMa napameTpoBs ycnyrmu Deployments

OnucaHue MuH. 3Ha4yeHune Makc. 3Ha4yeHue
KonuyecTtBo yTmunum3npyeMbix B paMKax
BbluMCcneHmnsa 3agadn GPU-cekyHA Ha
knacrepe Christofari

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

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

KonunyectBo yTMnmM3mpyeMbix B paMKax B cooTBETCTBMM C KOMUYECTBOM
1 GPU-cekyHAa

BblYMcneHnsa 3agadyn GPU-cekyHp cBobogHbIX GPU

KonuyecTtBo yTmunumsnpyeMbix B paMKax B cooTBeTCTBMM C KONIMYECTBOM

1 CPU-cekyHpa

BblYMcneHmsa 3agavyn CPU-cekyHp, cBobopHbix CPU

3. OMNWUCAHUME ENVIRONMENTS

Environments npenocTaBnsdeT 3aka3uuky cpeny pa3paboTku u paboune oKpyKeHusa (BKIoYaa oKpyXeHus
Ha 6a3e docker-o6pa3oB 3akasuuka), B ToM uucne c Jupyter Notebook (Bknouyasa ycnyry npenoctaBneHmns
JocTyna K ML Space Spark nocpenctsom ycnyru Environments, Habop MHCTPYMEHTOB A1 XpaHeHUs AaHHbIX
B O6bekTHOM XpaHunuuie S3 un bbicTpoM xpaHunuue NFS, Habop WMHCTPYMeHTOB Ana npenobpaboTku
OaHHbIX, @ TaKXe Habop MHCTPYMeHTOB 1M 6MBAMOTEK AN 3amycka 3adad Nno UCMOMHEHUIO Koaa obydyeHus
moaener MawuHHOro U rnybokoro obyvyeHMs Ha pecypcax cynepkomnbioTepa Christofari (a Takxe Ha
npoumx pecypcos O6naka Cloud - no ycMoTpeHUIo 3aKasuyMka) U MOHUTOPUHra npouecca obydvyeHus. C
noMoubto Ycnyru 3akasuymk MOXET BecTu pa3paboTky mMopenein n npousBoAUTb YCKOPEHHYIO MOAroTOBKY
OaHHbIX (B TOM 4YMcie nNpu nomowm npenobpaboTku AaHHbIX Ha Knactepe Spark) u obyyeHne mMopenen Ha
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6onbluMX ob6beMax [AdaHHblX, 6narogapa MOLWHOCTAM CYyNepKoMMbloTepa UM BbiICOKOMNPOM3BOAUTENbHbBIM
rpadmnYyeckmM yCKOPUTENSAM.

3aKasuynky pna ycnewHom peanusaumm 3agadm obydyeHmss ™Mopener Ha 6onbwmx ob6beMax [aHHbIX
NpPefocTaBNAeTCa BO3MOXHOCTb 3arpy3km M XpaHeHMa OaHHbiXx B OB6beKTHoe XxpaHunuwe S3, a Takxe
BO3MOXHOCTb MOAK/IOYEHMA K 3TOMY XpaHunuwy Kak u3 Jupyter Notebook’a, Tak M M3 knactepa, Ha
KOTOpOM ByaeT BblYMCIATLCA 3afa4a 06yYeHMsa MOaenu.

Ona okasaHua Ycnyru 3akasumky HeobxoouMbiM YCNOBMEM ABNAETCA HanuMuyMe Ha ero njaowaake
NOOKIOYEHMA K CeTU NHTepHeT, A0CTaTOUYHOro Ana 3hdeKTUBHON 3arpysky OaHHbIX Ha CepBep, a TaKxe
HaNnymnsa coBCTBEHHbIX AaHHbIX ANA 06yYeHnsa Momdenu.

B paMKkax Ycnyru 3akasumMk MOXeT CaMOCTOATEIbHO OTC/IEXMBaTb COCTOSAHUE 3a4aHnN 0ByYyeHnsa Moaenu.

XpaHeHue, ncnonb3oBaHune, Tapudukaumns xpaHeHna B O6beKTHOM XpaHunuwe S3 n BbicTpoM XpaHuauuwe
NFS ocywectBnsetcsa B paMkax ycnyri Data Catalog. 3aka3umky gnsa notpebneHus ycnyru Environments
npegocTtaBnsaeTca goctyn K O6bekTHOMY XpaHunuuy S3 B HeorpaHMYeHHOM pa3sMepe, bbicTpoe XxpaHunuwe
NFS npepocTaBnaeTca Co CTaHAAapPTHOM KBOTOM B Ka)OOM M3 PervoHoB, npegocraBnseMon Ha workspace ¢
BO3MOXHOCTbIO YBENNYEHMS Yepe3 obpalleHne B TEXHNYECKYIO NOOOEPKKY.

Co3paHue, KOHUrypauma 1 3anyck 3agady Ha obydyeHune, cpen obydyeHuns, Knactepos Spark ocyuectenaercs
3aKa34yMKOM Yyepes Mnosb3oBaTeNbCkuil MHTepdenc ycnyrmu Environments.

Ha PucyHke 2 npuBegeHa obuiad ynpolieHHas cxema B3auMOAencTBua C ycnyramu Environments c
yoaneHHoM NAowaakn 3akasymka (C yKasaHMeM 30H OTBETCTBEHHOCTM):
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PucyHok 2: Cxema B3anuMogesictBusa 3aKa3qymka C ycayrammu obydyeHus mogesnevi MawmHHoro m riiy60oKoro
o0byqyeHusa ML Space Environments.

B 30He oTBeTcTBEHHOCTM McnonHuTena Haxogutcsa dyHKUMOHMpoBaHue CepBepoB C pa3BepHYTbIM Jupyter
Server, knactepa Spark, @yHKUMOHMPOBAHME BbIYNCIUTENBHOTO Knactepa, O6bekTHOro xpaHmnuwa S3 u
BoicTporo xpaHunuuwa NFS Data Catalog.

TexHM4Yeckoe onucaHume peleHnsa Environments:
Tabn.4. TexHMYecKoe onucaHne peweHusa ycnyru Environments

Ycnyra peanusyetcs cpeactBamm Jupyter Server un Jupyter Notebook.
MporpamMmMHas nnatbopma MocpencTBoM Hero M NporpaMMHbIX BMBAMOTEK NONb3oBaTe/lb UMEeT
BO3MOXHOCTb 3aMycKaTb 3afiayM Ha BblYMCNEHNE HA KacTepax.

BbluncneHma n obcyeT 3a4ay OCYLLECTBNASETCA Ha NpefocTaBnseMon
AnnapaTHaa nnatdopma 3aka3uymMKy B pamkax pecypcoB knactepa Christofari (a Takxke Ha
npoynx pecypcax O6naka B Cloud - no yCMOTpeHUto 3aKasumnka).

CKOPOCTb 3arpy3Ky OaHHbIX Ha NNOWAAKY McnonHuTens orpaHuyeHa
NMPOMNYCKHOM CNocoBHOCTbIO KaHana poctyna B VIHTepHeT U3
MHPPaCTPYKTYypbl 3akasumka po Obnaka Cloud, a TakXe CKOPOCTbIO
YTeHus gaHHbix ¢ CXO NcnonHutens.

TexHuyeckme 0CO6EHHOCTU U OrpaHMyeHns

[na napameTpoB ycnyrn Environments ycTaHaBnMBatoTCa ciegyloume obline 3HavyeHus:
Tabn.5. O6wme 3HaYeHMa napamMeTpoB ycnyru Environments

OnucaHune MWH. 3Ha4yeHune Makc. 3HavyeHue

KonunyecTtso YTUAN3UPYEMbBIX B paMKax
BbluMcneHuna 3agaum GPU (no tapudy B pamkax 1 GPU 8 GPU

ycnyru lNpepocrasneHne gocrtyna K ML Space
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Environments
(o1 1 o 8 GPU))

B cooTBeTCTBUM C KONMNYECTBOM

Konuyectso YTUNN3Npyembix B pPaMKax [ocTynHbix GPU Ha MOMeHT
BbluncneHms 3agayun GPU (no Tapudy B pamkax 3anycka 3apaun Ha
ycnyru lMNpepoctasneHne poctyna K ML Space 9 GPU cynepKoMmmbloTepe

Environments

(BbILIMCJ'IMTeJ'IbeIX Knacrtepax

BblYncneHua 3agaun CPU

(o1 9 GPU)) Christofari)
B COOTBETCTBUM C KONTMYECTBOM
KonuyecTtso YTUNIN3NPYEMbBIX B paMKax 1¢CPU [OCTYNHbIX CPU Ha MOMeHT

3anycka 3agaymn

4. OTNCAHUE DATA CATALOG

Ycnyra Data Catalog npepocTtaBnsetT 3akasumKy BO3MOXHOCTb COBMECTHOM paboTbl, XpaHeHus,
BEPCUOHNPOBaAHNA apTedaKToB AN MalMHHOro obyyeHus (mataceToB, Moaenen, nokep-obpasos, Koga U
ap.), a Takxke poctyn K Al marketplace.

Ycnyra Data Catalog BkntovaeT B cebs:

dannoBbin MeHemXep Ha OcHoBe OOBLEKTHOrO XpaHunuwa S3 c ynpaBieHWEM MpaBaMW [OCTyna
nosib3oBaTesnen, TermpoBaHmem ¢annoB, BEPCUOHMPOBAHMEM U apxmuBaumnen dannos;

boicTpoe xpaHunuwe NFS u TpaHchep Mexay O6beKTHbIM XpaHMAUWEM S3 1 BbICTPbIM XpPaHUIULLEM
NFS;

Data transfer service - KOHHeKkTOpbl K hannosbiM cuctemam (HDFS, S3 (Amazon, Google Cloud Storage)
n 6aszam paHHbix (PostgreSQL, MySQL, MS SQL, Hive, BigQuery), a Takxe npaBufia U mnctopua
NnepeHoOCOoB;

Docker registry - 3arpyska, XxpaHeHune, U MHble CNoCoObl COBMECTHOMO YNpaB/ieHUA KOHTEeMHepaMu;
Model n dataset registry - 3arpyska, XpaHeHuWe 1 UHble CNoCco6bl COBMECTHOIO yrpaBieHNa MogensaMu
W pataceTamu;

Al marketplace - M™Mapketnnenc aprtedakToB MaWMHHOrO 0Oy4YeHMsa (maTaceToB, MoAenen,
KOHTEMHEepPOB, CKPUNTOB, NannnanHoB 1 ap.) DataHub, a TakXxe MapkeTnnenc KOHTEMHEPOB B opmaTe
rotoBbix Al-cepBucoB Al Services.

OCHOBHbIM XpaHUIULLEM A1 XPAaHEHUS AaHHbIX U 06yyeHHbIXx Mopenen aensetca O6bekTHOe XpaHuauile S3
Data Catalog. [Ona wucnonb3oBaHua paHHbix Data Catalog pns obydeHus Mopenen 4yepes3 co3faHue
OkpyxeHun (Jupyter server) n 3agay B Environment Heob6xogMmble OaHHble NepekaabiBaloTca Ha bbicTpoe
xpaHunuwe NFS.

PaboTa c ycnyramu ocyllecTeiaeTcsa 3aka3uyMKoM Yepes nosib3oBaTenbckuii uHTepdenc ycnyru Data Catalog
W rMaBHOE MeHo niaTdopMbl.

TexHun4yeckoe onucaHume peweHus Data Catalog:

Tabn. 6. TexHuyeckoe onucaHune peweHuns ycnyru Data catalog

MporpamMmHas nnathopma

Ycnyra peanusyetca nocpenctsom nHtepdenca n APl ¢dainoBoro MeHemxepa
S3, nepeknapgyunka gaHHbix ¢ S3 Ha NFS, Data transfer service, registry u Al
marketplace. NocpencTBoM [OaHHbIX MOAYyNEeN peanusyetca BO3MOXHOCTb
COBMeCTHOM paboTbl, XpaHeHus, BepCUOHUPOBaHMA apTedakToB U
WHCTPYMEHTOB [N peweHua 3ajady MawuHHoro obydyeHus (pataceTos,
Mopenen, pokep-obpasos, Koda u ap.).

AnnapaTtHada nnatdopma

[aHHble 13 Data Catalog xpaHaTtca B O6bekToM xpaHunuuwe S3 un bbicTpoM
xpaHunuwe NFS, ucnonb3ytotca B ycnyrax Environments, Deployments u
AutoML. BblumcneHus n obcyeTt 3apgay OCyWecTBASETCS Ha NpesocTaBnseMon
3aKa3uuky B paMkax Ycnyrm obnactu knactepa Christofari (a Takxe Ha npounx
pecypcax Obnaka Cloud - no ycMoTpeHuto 3akasumnka).

TexHu4yeckne
OorpaHuyeHus

CKOpOCTb 3arpy3kuM [aHHbIX Ha naowagky WcnonHuTenss orpaHuyeHa
NPONYyCKHOW CNOCOBGHOCTbIO KaHana goctyna B MHTepHeT 13 MIHbpacTpyKTypbl
3aKkasumka go O6naka Cloud, a TakXe CKOPOCTbIO UYTeHUsA AaHHbix ¢ CX[O
NcnonHutens.

0cobeHHOCTH "

[na napameTpoB ycnyru Data Catalog ycTaHaBnvBaloTca cnegyowme oblime 3HavyeHus:

Tabn. 7. O6bwume 3HayeHMa napameTpoBs ycnyrm Data Catalog

OnucaHue MWH. 3HaueHune Makc. 3HayeHune
B cooTBeTCcTBMM C KONIMYECTBOM
KonuyecTtso ytunmsmnpyemoix GB S3 1GB
0OCTYnHbIX GB Ha S3
B cOOTBETCTBUW C KOSIMYECTBOM
Konuyectso ytunuinpyembix GB NFS 1 GB
[ocTynHbiX GB Ha NFS
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5. OMWUCAHWE AUTOML

AutoML npepocTaBnAeT BO3MOXHOCTb MPOBeAeHUA aBTOMaTuMyeckoro obydeHusa momenen MalluMHHOro
o6y4yeHna nocpeacTBOM B3aUMOENCTBUSA C rpaduyecknm nHTepdencomM nonb3osaTens ond 3agaHua Habopa
MCXOAHbIX OAHHbIX, onpeaeneHnsa 3agadn obydyeHus, 3adaHua OOMNOJHUTENbHbIX NapaMeTpoB 06ydYeHUsa U
3anycka 3apayn obydyeHua. Ob6yyeHue MPoU3BOAMTCHA Ha pecypcax McnonHutena. MonyyeHHble mMopenu
MalmnHHOro oby4yeHusa MoryT 6biTb pa3BEpPHYTbl Ha pecypcax O6naka Cloud, NnM6o BbIrpyXeHbl 3aKa3uyMKoM
LANA UCMONb30BaHUA B COBCTBEHHbIX NPUIOXEHUSAX.

C nomouwbio ycnyrn AutoML 3akasumK MOXeT BecTu pa3paboTky mopeneit 6e3 Hanuums cneuunasnbHbiX
3HaHU B obnactTm MawwnHHOro obydyeHuUs, NonydyaTb METPUKM U OTYETbI, XapaKTepusyolmMe Nosly4yeHHYo
MopeNb, OTC/eXxuBaTb Jlorn obydyeHusa, MOMYyuYnTb MTOrOBYID CEpPManM30oBaHHYO Mogefb, FOTOBYH ANA
pa3BépTbiBaHUA Ha pecypcax McnonHuTena nMbo oas UCnofb30BaHMUA B COBCTBEHHbIX MPUTOXKEHUAX.

3aKa3yuyuKy An4 ycnewHom peanmsaunm 3agadymn obyyeHma Moaenen npeaocTaBnaeTca BO3MOXHOCTb 3arpy3Ku
M XpaHeHua OaHHbix B O6bekTHoe xpaHunuuwe S3 Data Catalog, a Take BO3MOXHOCTb MOAK/OYEHUS K
3TOMY XPaHUAuLLY U3 rpaduyeckoro nHTepdeinca nonb3osaTens.

XpaHeHue, NCnoNb30BaHMe U TapnuduKaumsa XpaHeHUsa U UCNOoMb30BaHNA AaHHbIX B O6beKTHOM XpaHunuLie
S3 ocyuwecTBnsaeTca B paMkax ycnyrm Data Catalog.

MoTpebneHne n ynpaBneHne ycnyron ocywecTBnaeTca 3aka3uMKoM Yyepes Mofib30BaTeNbCKUM nHTepdeinc
ycnyru AutoML.

TexHnyeckoe onucaHue peweHns AutoML:
Tabn.8. TexHMYecKoe onuncaHue peweHnsa ycnyrm AutoML

Ycnyra peanusyetcs cpenctsamum Beb nHtTepderica u cpencts naatdopmbl ML
Space. MocpeacTBOM HUX U MPOrpaMMHbIX 6UBNMOTEK MoNb3oBaTeNb UMeeT
MporpamMMHas nnatpopma BO3MOXXHOCTb 3a4aTb MapaMeTpbl 3a4auyn obydyeHus, yKasaTb PacrnosioKeHune
obyyatowero gatacera v 3anycTuTb aBToMatMyeckoe obyyeHne Mogenu.

O6cyeT 3apay aBTOMATMYECKOro MaWWHHOIMO 0ByyYeHWs ocylwecTBAsSeTCs Ha
npegocTaBngeMon 3aka3umky B paMkax pecypcoB knactepa Christofari (a
AnnapaTHasa nnatdopma TaKXe Ha Npo4Yux pecypcax, OOCTYnHbIX y NCnonHUTensa - no yCMOTPEHUIO
3aKasuuka).

CKOpPOCTb 3arpy3ku [aHHbIX Ha nnowapgky WcnonHutens orpaHuyeHa

TexHuueckme 0COBEHHOCTU u | MPOMYyCKHOM CNOCOBHOCTLIO KaHana [oCTyna B VIHTEPHET U3 UHGPACTPYKTYpbI
orpaHuyeHus 3aka3uymka po obnaka Cloud, a TakXe CKOPOCTbKO YTEHMS AaHHbIX ¢ CX[
WcnonHutens.

[na napameTpoB AutoML ycTaHaBnMBaloTCa criegyrowme obume 3HaYeHums:
Tabn.9. O6wme 3HaveHMa napameTpos ycnyru AutoML

OnucaHue MWH. 3HayeHune Makc. 3HayeHune
KonuuectBo  yTUAM3MPYEMbIX B paMKax 1 GPU 16 GPU
BbluncneHus 3apayn GPU
KonuyecTteo  yTUAM3MPYeMbIX B paMKax 1 cpU AocTynHbiii Ha MOMEHT BpemeHu
BbluMCeHus 3agaum CPU obvem CPU (He Bonee 48)

PACMPELOENEHMUE PONEW, OBA3AHHOCTEW Y OTBETCTBEHHOCTU UCMOJTHUTENS N 3AKA3UYUKA B

OBJIACTU UBb B OTHOLUEHUW YCITYTU ML SPACE. 3ALLLIUTA MLS

PacnpeneneHune ponen, o6a3aHHOCTEN N OTBETCTBEHHOCTM B 061acTM UB B OTHOLWEHUM YCNYyrM OnNuMcaHo B
Tabnuue 10.
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HanmeHoBaHue
TEXHONOrMYeCKoro
(apXUTeKTYpHOro) YPOBHS

MpuMeHnMbIe K YPOBHIO
npouecchbl/
ycnyru/cepsucbl Ub

Ta6n. 10. PacnpeneneHue ponen, oba3aHHOCTEN U OTBETCTBEHHOCTU B obnactn b

OnucaHue npouecca/cepBucafycnyru

OTBETCTBEHHOCTb 3a
npepoctaBneHue/
agMWHUCTPUpPOBaHUE
ycnyru/cepsuca/ npoueccos

KoMy npepocTtaBneH
LOCTYN K cpeacTsam
npepocTaBaeHuUs
ycnyru/cepsuca/ npouecca

XypHanupoBaHue XypHanvpoBaHue cobbiTUI, CBA3AHHbLIX C AeTanaMu xopa obyyeHus
o . < 3aka3umk 3aKa3uuk
cobbiTUI mopenen Al cpegcTtBaMm caMon MOLENN.
. Pe3epBupoBaHMe C WCMNOJIb30BAaHMEM COOTBETCTBYHOLWMX 0B6IaYHbIX
MpuknagHoOM ypoBeEHDb U
CepBMcoB UAM Ha pecypcax WMHPpacTpykTypbl 3akasumka C
ypOBeHb 0by4YaeMblx YnpaBneHue
o MCMONb30BaHMEM CPEACTB PEe3epBHOr0 KOMMPOBaHUSA 3aka3unka ero
mogenen Al pe3epBMpoOBaHNEM o 3aKasuuk 3aKasuuk
UHbOPMaLMM LaHHbIX, MCMNONb3yeMblXx Ans obydyeHus Mopenem, a TakXKe CaMux
Mopenen, nepen WX 3arpy3kon Ha oObekTHoe xpaHunuue S3 wu3
cocTaBa MHdpacTpykTypbl O6naka Cloud.
XXypHanuposaHue XypHanupoBaHue W MOHUTOPUHI (C ucnonb3oBaHnem KY MLS)
o . . Mcnonnutenos 3aKasumk
cobbiTUM OCHOBHbIX COBbITUI, CBA3AHHbIX C XO[0M 00y4yeHns mogenen Al Ha MLS.
. McnonHutenb
AoMuHUCTpUpoBaHue «OpraHu3saumen» 3akasymka C UCNONb30BaHMEM
(0oTBETCTBEHHOCTb 33
JInyHoro kabuHeTa NcnonHutens.
AOMUHUCTPUPOBaAHNE npenocTaB/eHne cepsmca)
. 3aka3 ycnyru, co3paHue/ypaneHue Jupyter Notebook-oB B pamkax
«OpraHusaumen» n 3aKasyumk
«OpraHusaunm».
yrnpasneHme goCcTynom 3aKasumk
MpepocTaBneHne coTpygHukamM 3akasumka [OCTyna TONbKO K Jupyter
(oTBETCTBEHHOCTD 3a
Notebook-am ero «OpraHusaumn».
aAMUHUCTPUPOBaHME)
McnonHutenob
YpoBeHb «OpraHusaumnmn» (oTBeTCTBEHHOCTD 33
3akasuuka, ero Jupyter Co3paHue/yoaneHme C  ucrnonb3oBaHMeM  JInyHoro  kabuHeTa npepocTaBfeHne cepaumca)
Notebook-0B 1 YnpasneHue McnonHutena y4yé€THbIX 3anucen nonb3oBatenen «OpraHusaummn»
KOHTelHepoB. AYTEHTUDUKALNOHHON (TEeHaHTa) M NpPUCBOEHWE UM MpPUBUNErnin pgoctyna (B TOM yucne no 3aKasuumk 3aKasuuk
nHopMaumnen [ocTyny K ycnyre ¢ wucnonb3oBaHmeM KY ML Space wn Jupyter (oTBETCTBEHHOCTDb 3@
Notebook-am, cozpaHHbIMK B paMkax «OpraHusauumy»). ynpasneHue
AYTEHTUDUKALMOHHOM
MHpOopMauuen)
O6paboTka p[aHHbIX 3aka3yuMka TOMbKO B paMkax ero Jupyter
Notebook-0B 1 KOHTENHEpPOB.
3awmTa aHHbIX . McnonHutenb McnonHutenb
YpaneHue faHHbIX 3akasuymka, obpabaTbiBaBWIMXCA B KOHTEMHEpax B
xope obyvyeHnsa ero Mogenen.
MoHuTopuHr O6naka Cloud, obecneyeHne €€ [OCTYNHOCTH,
NpPoOu3BOAMUTENIbHOCTH, Hanuums HeobxoaMMoro KonmM4yecTaa
VHbPaCcTpyKTypHbli MOHUTOPUHI 1 Nopgaepka | obopynoBaHua, obecneyeHne Heobxogumon pns eé  paboThbl Wcnonuutenb WcnonHuutenob
P an)ayeH:p NPONYCKHOM CMOCOBHOCTM CETWU, BbLIYUCIUTENbHBIX MOLWHOCTEN U
yp eMKOCTU CUCTEM XpaHeHUa gaHHbIX (CX[) NHppacTpyKTypbl.
XXypHanupoBaHue XypHanupoBaHue cobbITUI B KOMMOHEHTax W CpeacTBax 3aluThbl
yp P ° yp P pea u McnonHuteno McnonHuteno
cobbITUM nHdopmaummn Obnaka Cloud.
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HanmeHoBaHue
TEXHONOrMYeCKoro
(apXUTeKTYpHOro) YPOBHS

MpuMeHnMbIe K YPOBHIO
npouecchbl/
ycnyru/cepsucbl Ub

Ta6n. 10. PacnpeneneHue ponen, oba3aHHOCTEN U OTBETCTBEHHOCTU B obnactn b

OnucaHue npouecca/cepBucafycnyru

OTBETCTBEHHOCTb 3a
npepoctaBneHue/
agMWHUCTPUpPOBaHUE
ycnyru/cepsuca/ npoueccos

KoMy npepocTtaBneH
LOCTYN K cpeacTsam
npepocTaBaeHuUs
ycnyru/cepsuca/ npouecca

YnpaBneHne [OCTYNOM K CErMeHTy ynpasneHusa WHbpacTpyKTypow

YnpasneHne gocTyrnom MicnonHutenb MicnonHutenb
MicnonHuTens, 1 KOMNOHEHTaM.
VnpasneHme YnpaBneHve  y4éTHbIMM  3anucamm  AD  NpuMBMIErMpoBaHHbIX
P . nonb3oBaTtenen (agMMHNUCTPaATOPOB) VICMONHUTENS, UMEIOLWMX AOCTYN K
ayTEHTUDUKALMOHHOM o WcnonHuutenb WcnonHutenb
uHbOpMaLmeit CerMeHTy ynpasneHusa MHbpacTpyKTypoKr, n Ux BTOpbIMU hakTopamu
ayTeHTUdMKaumn (ayTeHTudmMKaTopamm).
VnpaBneHme KOHTpONb 1 aHaNu3 3aWULEHHOCTN CNy)KebHbIXx BM MGMT-cermeHTa,
P knactepa Kubernetes w© xoctoBbix MawwuH WHOpaCcTpyKTypbl Wcnonuutenob Wcnonuutenob
YA3BMMOCTSIMU
VicnonHutens.
C6op c ucnonb3oBaHuMeM cpenctB SIEM c¢ KOMMNOHEHTOB o06navyHoOM
nnatpopmbl, knactepa Kubernetes v cpencts 3awmtbl MHPOPMaLUK
YnpaeneHue nHuuageHTamn | O6naka Cloud cobbiTuin 6e3onacHoCTU.
. MicnonHutenb McnonHutenb
nb AHanu3 cobpaHHbIX cobbITMn 6e30NacHOCTU, a TaKXKe MOHUTOPWUHT U
pearMpoBaHue Ha WHUMAEHTbl 0e30MacHOCTM C  NpuUBNEeYEeHUEeM
BHewHero SOC.
YnpasneHune KoHTponb ¥ ynpaBneHue npoueccamu WU3MeHeHWUss KoHdburypaumm
P . P ynp pou burypau MicnonHutenb McnonHutenb
KOHuUrypaumen MHbpacTpykTypbl McnonHuTens.
3awuta nepumeTtpoB LOO WHbpactpyktypbl WcnonHutens c
MCMONIb30BaHMEM KNAacTEPOB BblCOKOMPOU3BOAUTEIbHbIX MEXKCETEBbIX
YnpaeneHue 3KpaHoB HOBOro nokonexHua (NGFW), obecneymBalomx MexxceTeBoe
3KPaHWPOBaHME M 3aWMTY OT KOMMbIOTEPHbIX aTak MHDPaACTPYKTYpPbI.
6e30nacHoOCTbIO AN 9
BUDTVANBHBIX U 3awuTa ceTeBOM MHPPACTPYKTypbl McnonHutensa (Bxoda B obnako) ot Wcnonuutenob WcnonHuutenob
PTY . DDoS-aTak, HanpaBfeHHbIX Ha NepenosiHeHWe KaHanbHOW eMKOCTH.
dusmueckmx cetemn
BHyTpeHHee cermMeHTMpoBaHue ceTeBbix WHdpacTpykTtyp Cloud c
ncnono3oBaHnem NGFW wu BbigeneHnem B pamkax LLO[ Ha ceTeBOoM
ypoBHe DMZ, PROD- 1 MGMT-cerMmeHToB MHOPACTPYKTYpPbI.
. Ob6ecneyeHune nogknoyeHna KnneHToB K KY ML Space n O6bekTHOMY
YnpaBneHuve 3awmTomn
XpaHunuuwy S3 u3 coctaBa ML Space no 3aWwMeHHOMY MPOTOKONY McnonHuteno MicnonHutenb
nepepaBaeMbIX OaHHbIX
HTTPS Ha 6a3e npotokona TLS He Huxe v1.2.
YcTaHOBKa, HAcTpoWKa M agMUHUCTPUPOBAHWE CPeacTB 3aliuThbl
MHPopMauum B coctaBe MHDpacTpyKTypbl MicnonHuTens, B TOM yucne:
1. CpepncTB aHTMBMPYCHOW 3alWmThl;
2. CpefcTB KOHTPONA OEeWCTBUN NPUBUAErMPOBAHHbLIX Nofib3oBaTenen
YcTaHOBKa U
(apMuHucTpaTopos McnonHutens) knacca PIM&PAM;
agMUHUCTPUPOBaHNE 3.SIEM: Wcnonuutenob WcnonHuutenb
CpPencTB 3alunThI ’ ’
4. Cpe[cTB KOHTPO/A M aHann3a 3alneHHOCTH;
5. WEB Application Firewall (WAF), ucnonb3yemoro pns 3awuTbl
nybnukyemon KY ML Space;
6. NGFW.
YnpaBneHue Pe3epBHOE KOMUPOBaHWEe U BOCCTAHOBMEHWE U3 06PA30B CNY)KEOHbIX
pe3epBnpoBaHNEM BUPTYanbHbIX MaluH MHbpacTpyKTypbl NcnonHutens C MicnonHuteno McnonHuteno
MHbOopMaLmn mncnonb3oBaHmem CPK Backup&Replication.
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HanmeHoBaHue
TEXHONOrMYeCKoro
(apXUTeKTYpHOro) YPOBHS

MpuMeHnMbIe K YPOBHIO
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ycnyru/cepsucbl Ub

Ta6n. 10. PacnpeneneHue ponen, oba3aHHOCTEN U OTBETCTBEHHOCTU B obnactn b

OnucaHue npouecca/cepBucafycnyru

OTBETCTBEHHOCTb 3a
npepoctaBneHue/
agMWHUCTPUpPOBaHUE
ycnyru/cepsuca/ npoueccos

KoMy npepocTtaBneH
LOCTYN K cpeacTsam
npepocTaBaeHuUs
ycnyru/cepsuca/ npouecca

CooTBeTCcTBME MHbpacTpyKTypbl Ncnonuutens TpeboBaHMAM
6e30nacHOCTM MHbOPMaLMKN, NPeabaABNAeMbiM K MHGOPMALMOHHLIM

3awmTa MOH McnonHuteno McnonHuteno
CUCTEMAM MEPCOHaNbHbIX AaHHbIX NPU o6ecneyeHnn BTOPOro YPOBHS
3aWMWEeHHOCTM NepPCoHanbHbIX AaHHbIX.
KoHTponb poctyna B LOO wn noMeweHusa WHDpacTpyKTypbl
KoHTponb goctyna McnonHutena (oxpaHaemas Tepputopusa LOL, NponycKHOW pexum, MicnonHutenb MicnonHutenb
CUCTEMbl KOHTPOJIA U YNpaBieHMsa AOCTYNOM, 3annupaHne CToek).
Hanuyne BHewHel (Nno nepumet O[l) 1 BHYTPeHHeNn (B MalMHHbIX
. BupeoHabniopeHne ( P py LlOM) yip ( McnonHutenb MicnonHutenb
dunsnyecknn yposeHb 3anax LLOM) cuctem BugeoHabniopeHns
MpepocTaBneHne 3nNeKTPonnuTaHna, 4OCTyna K cetTu VIHTepHeT, MecTa B
PasmelweHne cTomkax U0 nop o6o oBaHue (compute, network n storage), a
t LOA noa PYA ( pute, ge), McnonHutens McnonHnteno
obopynoBaHus TaKXKe MOHTaX W KoMMyTaums obopynoBaHus WHOpacTpyKTypbl

McnonHutena B cTorkax LLOL.
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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.
7.2.2.

B uensx obecnedyeHus kubepbezonacHocTu MHbpacTpykTypbl ML Space peanv3oBbIBalOTCA chepyolmne
MEepbl 1 MEXAHWU3Mbl 3aWMThI:
Tabn.11. ObecneyeHune 3awnTbl MIHdpacTpyKTypbl ML Space

YPOBHMU 3aLUUTDI MeponpuaTtus
3awmTa MHdpacTpykTypbl O6naka Cloud 1 cpencTs ee ynpaBneHus

Ob6ecneunBaeTcs:
- pasmeweHne Bcero obopynoBaHus WHdpacTpyktypol B LUOMO, COOTBETCTBYHOLWMX
dusmyeckumn TpeboBaHNAM HAOEXHOCTU Mo KaTeropuu Tier 3;

- KOHTPO/b M ynpaBfieHne AoCTynoM K 060pyaoBaHuio;
- Hanuuume cucteMbl BuageoHabnogeHnsa Ha obbexkTax nHpopmartmsauum LIOA.

ObecneumBaetca 3awmta nepumetpoB LIOO M WX CerMeHTMpoBaHME C WUCMOSb30BaHMEM
CeTeBoil MEXCETEBbIX 3KPAaHOB HOBOro nokoneHnsa (NGFW), ocywecTBAAOWMX B TOM YMCie BbigBNEHNe
1N NpepoTBpaLLeHNe KOMMbIOTEPHbIX aTak.

ObecneunBaeTcs:

- aHTMBUPYCHasa 3awWwuTa MHGPaCcTPyKTypbl C MCNONb30BaHMEM aHTUBUPYCHbLIX CPeAcTB A
obnayHbIX cpen;

- ynpaBneHue JoCcTynoM K MHbpacTpyKType C MCnonb30oBaHMEM CPeAcTB ABYX(PaKTOpPHOMN
ayTEHTUDMKALMN NOAKTIOUYAIOLWMXCA K HEN aAMUHUCTPATOPOB;

- KOHTpPO/Mb [EeNCTBUM  MPUBUIIErMPOBAHHbIX  MOJb30BaTeNel C  MCMNOSIb30BaHUEM
cneunann3MpoBaHHbIX CPeacTB;

- PerynspHblil KOHTPOMb W aHaNM3 3aWMIEHHOCTM MHPPACTPYKTypbl C MCMONb30BAHUEM
crneuMann3npoBaHHbIX CPEACTB - NO BbiAB/IEHMIO YA3BMMOCTEN B Ucnonb3yemMoMm MO u ero
HEKOPPEKTHOM KOHDUIypaunm, BAMAIOWEN Ha YPOBEHb 3awmweHHocTr MO, C ycTpaHeHNeEM
BbISIBJIEHHbIX YA3BUMOCTEN U/UNM HELOCTATKOB;

- cbop 1 aHanu3 cobbiTu MHbOopPMaLMOHHON Be3onacHOCTH.

MHbpaCcTpyKTYpHbIN

OcywecTBNAOTCA  NepuogMyeckme  TeCTUPOBAHMA  Ha  MPOHMKHOBEHWE U ayauT
MHbOPMaLMOHHON Ge3onacHoCcTn MHdpacTpykTypbl ML Space c npuBieYeHUEM CTOPOHHMUX
opraHusauuin. BbiBNEHHble B XO4e COOTBETCTBYIOWEro TecTUPOBaHMA W/MAW  ayauTa
HEQO0CTaTKM YCTPaHAKTCA Mo GaKTy UX BbiSBIEHUS.

LoNONHUTENbHbIN

3awuTa KY ML Space

3awuTa C MCNOMb30BaHUEM CNeLmanmM3anpoBaHHONO MEXCETEBOro 3KpaHa YPoOBHS I'IpVU'IO)'KeHVIl‘/II

Mpunoxenus (Web Application Firewall)

OcywecTBNATCA perynsipHble CKaHUPOBaHMSA KOHCOMM Ha HalnyuMe aKTyalbHbIX YHBBMMOCTEDI
n ero nepuopgunmyeckme TeCTUpOBaHMA Ha MNPOHUMKHOBEHME C npunBnevyeHMemM CTOPOHHUX
OpraHM3aLI,VIVI. BbiiBNEHHbIE YA3BMMOCTU W/MAW HEJOoCTaTKU YCTPaHAKTCA no dJaKTy nx
BblABEeHUSA.

LonoNHUTEeNbHbIN

OymnCcTKa NONb30BAaTENbCKUX BaHHbIX

Mepen BblgeneHneM W npepoctaBneHMeM poctyna K ML Space n MectaM naMatm ang
BPEMEHHOr0 XpaHeHuss u o06paboTKkM [aHHbIX MOA o4yepefHyt 3ajady (npou3BeneHus
BblYMCIEHUIA, OBYYEHUS MOLENN U T.M.) OCYLLEeCTBASETCA MOSIHaA OYMCTKA NOMb30BaTENbCKUX
[LaHHbIX, PaHee XpaHMMbIX B YKa3aHHbIX 06/1acTax NaMaTV B XOLE BbINOMHEHUS npenblayLwmx
3agad.

Monb3oBatensm ML Space npegoctaBnaeTca AOCTYN TOMbKO K BblAeNeHHbIM Ansa HUX obnactam
NnamMsaTU KOHTeHepa 1 06beKTHOro xpaHunuwa (S3). Mpu 3ToM Ha BpeMs Nonb30BaHWUS YCnyrom
LOCTYN K yKa3aHHbIM 061aCcTAM NaMaTh ApYrux CybbeKkToB 3anpeLLeH.

MLS

7. TAPUOUKALINA YCIYTU

Bo3MoxHble Buabl Tapndukaummn Deployments:

OunHaMuyeckasa Tapudukauma (Pay as you go).

CroumocTtb Ycnyrn cdopMupyeTcs B 3aBUCMMOCTU OT KonmyectBa GPU/CPU, Ha KOTOpbIX MPoOMCXOAUNO0
BblYMCNeHne 3anpocoB K APl MMKPOCEPBUCOB C MOAENSAMU, @ TaK)Ke CaMOro BPeEMeHU, B TeYeHNEe KOTOPOro
BblUMCNANMCL 3anpocbl K APl MMKPOCEPBMCOB C MOAENSAMM WCKYCCTBEHHOro WHTENNekta U obbeMa
3ape3epBUPOBaHHOro 3akasynkoM OOBBbEKTHOro XpaHunuuia S3.

MOMEHT Havana CNMCaHUS AeHEeXHbIX CPeACTB — C MOMEHTa Havala BbluMCNeHus 3anpoca K APl Mukpoycnyru
(&N Ka)kaoro 3anpoca) UAM e Co CTapTa BblYMCAUTENbHOMO NoAaa.

MOMEHT OKOHYaHMSA CMUCAHUSA OEHEXHbIX CPeACTB — C MOMEHTA OKOHYaHWA BblYMCIEHMa 3anpoca (ansa
Ka)X[,0ro 3anpoca) Uan e C MOMEeHTa 3aBepLleHmns paboTbl BbIYMCNTENBHOMO NoAa.

Bo3MoXHble BUAbl Tapndunkaumm Environments:

OuHaMuyeckasa Tapudukauma (Pay as you go).

CtouMocTb Ycnyrn ¢opMmpyeTcss B 3aBUCMMOCTU OT KOMMYECTBa M KoHdurypauum GPU/CPU, Ha KOTopbIX
NPOUCXOANNO BblYMCNEHWE 3a0a4M, BPEMEHU, B TEYEHME KOTOPOro BblYMCAsIachb 3agaya.
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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.

MOMEHT Hayana CnucaHusa [OEeHEeXHbIX cpeacTB - C MOMEHTa 3anycka obydyeHus Mopenu/c MOMeHTa
annokaumm GPU/CPU nop BbibpaHHOE OKpy)XeHue (onpepensietcs 3aka3yMKOM Yyepe3 Mo1b30BaTeIbCKUM
MHTepdenc Environments).

Bo3aMoHble Buabl Tapudukaummn Data Catalog:

OunHamuueckaa Tapudukauma (Pay as you go).

CtouMocTtb Ycnyrn dopMupyeTca B 3aBMCMMOCTM OT oO6beMa Mcnonb3yemMoro 3aka3umkoM O6bekTHOoro
XpaHunuuwa S3 u boicTporo xpaHunuwa NFS (konmnyectBa GB/mec).

MOMEHT Hayana CNuUCaHMA [EeHeXHblX CpeacTtB - C ucnonb3oBaHua 6Gonee yem 1 GB (onpepensetca
3aKa34ynKOM Yyepes nosib3oBaTenbckuii nHTepdenc Data Catalog).

Bo3Mo)Hble BUAbl Tapudukaumm AutoML:

OunHamuueckana Tapudukauma (Pay as you go).

CtouMocTb Ycnyru popmumpyeTcs B 3aBMCMMOCTM OT KOMYecTBa U KoHdurypaumn GPU nnn CPU Ha KoTopbIX
npoucxoauno obyyeHne Mogenu, BDEMEHU, B TEYEHNE KOTOPOro obyyanacb Mogensb.

MOMEHT Ha4yana CnMcaHua OeHeXHblX CpeacTB — C MOMEHTa 3anycka obyyeHuns mogenu.

8. WHbIE YCJTOBUA, MPUMEHUMBIE K YCNYTE

BO3MOXXHble BMObl MOAKIOYEHNS [ UBMEHEHUS [ OTKOYEHNSA YCnyr:
MocpencTtsoM nognucaHmsa 3akasa;
MocpencTBOM COBEpPLUEHMS OeNcTBMIM B JInuHOM KabuHeTte n KY ML Space.

B0O3MOXXHbI NOPAAOK pacyéToB no Ycnayre:
MpepBapuTenbHasa onnara;
MocTtonnaTa (Ha OCHOBAHWUW OTAENbHO 3aKNOUYEHHOMO AOMOJIHUTENIBHOMO CorflaleHns K Jlorosopy).

Bo3MOXHble cnocobbl onnathbl / nopsnok nononHeHus banaHca:
OnnaTta B 6€3HanMyHOM nopsiaKe Ha OCHOBaHMKM BbICTAaBIEHHOrO MICnoNHUTENEM CYETa;
Onnata NocpeacTBOM 3/1eKTPOHHbIX CPeACTB naTtexa.

B cBA3M C xapaKTtepoM notpebneHua Ycnyru, a Takxe o6béMaMu, KOTOpble OHa MOXeT AOCTUTHYTb B
OTuéTHbIn nepuod, CTOPOHbI YCTAaHOBWUAM, YTO B C/lyyae 3aK/YEeHUs C 3aKa3uMKOM CcoriaweHus o
npuMeHeHuUn nocrtonnatol (Nn. 8.2.2. HacToAawero MpunoxeHua) 3akasumk BbiIGBUpaeT NMMUT B npepenax
OTuéTHOro nepuoda, No AOCTUXEHUM KOTOPOro YCIyru OKasbiBalOTCA HAa OCHOBAaHWM COOTBETCTBYHOLLEro
o6palleHna ynofHOMOYeHHoro navua B KOHTakTHbIM LleHTp u, no TpeboBaHuilo WcnonHutens,
npefocTaBneHna rapaHTUIHOro NUCbMa.

McnonHuteno o6s3yeTca He BK/AlOYaTb B cCocCTaB Pe3ynbTatoB paboT nporpaMMHoe obecnedveHue,
MCMNONb3yeMO€e Ha OCHOBAHMW OTKPbLITOM INLEH3UM, YCNOBUA KOTOPOM TpebyloT OT Nosb30oBaTeNs PacKpbITUS
MCXOAHOro Koga MogudunumposaHHoro MO, nMbo orpaHMyYMBaloT NPaBO NMOJIb30BaTe s 3anpeLwaTb TPeTbUM
nMuaM ucnonb3oBaHne MoauduumposaHHoro MO.
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