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2. BBepoeHume

B OaHHOM nNMporpaMMHOM [OOKYMEHTe TMpMBEOEHO OfnucaHne TMnpuMeHeHMna
nporpamMmmbl.

CHY «SMARTS-Genesis» npegHasHadeHa [ONg yrnpaBieHWsa BblYUCIUTENbHbIMU
pecypcamn MacwTabupyemoro [eorpaduyeckm PacnpegenédHHoro LOO (MIPL).
CnenyeT OTMeTUTb, YTo CNY «SMARTS-Genesis» dakKTUYeCcKn aBAFEeTCA MporpaMMHOMN
CUCTEMOMN, KaK onpeaeneHo B HazBaHMM CUNY «<SMARTS-Genesis».

B pasgene «HasHadeHme nporpaMmbly MpPUBEOEHO OrMMcaHMe Ha3HadeHus
MpPOorpaMMbl, BO3SMOXXHOCTU JaHHOM MPOrpaMMbl, @ TakKXKe ee OCHOBHbIE XapaKTEPUCTUKM
M OrpaHMYeHns, HaknagblBaeMble Ha 061acTb MPUMMeHeHMAa NPOorpaMMmsil.

B pasgene «YcnoBua TMpUMEHEeHUsa» YyKasaHbl YCNoBMs, HeobxoauMble ON4
BbIMOMTHEHWA MporpaMmbl (TpeboBaHUA K HeobxogMMbIM A9 OaHHOWM MporpamMmsbl
TEXHUYECKUM CPeacTBaMm, M OPYrMM MporpamMmam, obuiMe XapaKTEPUCTUKM BXOLHOM U
BbIXOOHOWM WHPOPMaUMKM, a TakXke TpeboBaHMA U YCNOBMA OPraHM3aLUMOHHOIO,
TEXHNYECKOIro M TEXHONOMMYECKOro XxapaKTepa).

B pasgene «OnucaHuve 3adadu» yKasaHbl onpefeneHuna 3agadr U MeTofbl ee
peLeHuns.

B paspoene «BxogHble M BbIxOOHble LOaHHble» yKa3aHbl CBeOEeHUA O BXOOHbLIX U

BbIXOOHbIX OaHHDbIX.

3.  HasHadeHuMe nporpamMmbl

3.1 O nporpamme

OcHOBHOE Ha3HayeHMe nporpamMmmbl CNY «SMARTS-Genesis» — ynpaBfeHue
pacnpeneneHmneM BblUUCIUTENbHbBIX PECYPCOB (XpaHeHWe OaHHbIX, mepefada OaHHbIX,
obpaboTka paHHbiXx) MIPL. YnpaBneHue peanm3lyeTca MNOCPeacTBOM CO30aHUA U
MoOMPUKaLMM OOBEKTOB BMPTyaslbHOM KOMMbIOTEPHOM UHOPACTPYKTYpPbl MO Mogenm

laaS (MHbpaCTpyKTypa Kak cepBuUC).
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3.2 BO3MOXXHOCTW NporpamMmmbl

OCHOBHbIMKU  DyHKUMAMKM  nporpammbl  CUNY  «SMARTS-Genesis»  aBnatoTcs
npenocTaBneHre noTpebutento ONda pelleHuUs ero 3agad cnenyoulmx BUPTYalnbHbIX
0OBbEKTOB:

e BuptyanbHoe XpanHunuuwe [HaHHbix (BX[), KoTopoe noTpebutenb MOXKeT

MCMOSIb30BaTb OJ19 XPaHEHMSA CBOMX OAHHDbIX;

e BupTtyanbHble MalwumHbl (BM), koTopble MoTpebuTenb MOyXeT 3a4eMNCcTBOBaTb O/14

opraHmsaumm obpaboTKM AaHHbIX;

e BuptyanbHble NTnHUM Mepepadn OaHHbix (BJ1MO), KOTopble NoTpebutenb MOXeT

MCMOMIb30BaTb OJ19 OpraHmM3aunm nepenadm gaHHbIX.

Co3pgaHHble BUPTyanbHble 06bEeKTbl MOXHO MCMOMb30BaTb Kak BHyTpW MIPL, Tak u
BHe MIPLL. HanpuMep, co3gaHHbIM 0b6bekT BX[ MOXeT MCnofb30oBaTbCA CO30aHHOM B
pamkax MIPL, BupTyanbHOM MawwuHOM, T.e. BHyTpu MIPL. BXO MoxweT ObiTb
MCMONb30BaAHO C KOMMbloTEpPa 3a Npegenamm MIPL, (oecktona, nantona, cMapTdoHa).

Mporpamma CUY «SMARTS-Genesis» MoO3BOMSeT OpPraHmM3oBaTb MOHUTOPRUHIT

annapaTtHOM U BUPTyanbHOM MHPPACTPYKTypbl MITPLL, o6ecnedymnBaTb OUNIUHT.

3.3 OCHOBHbIe XapaKTEPUCTUKN MNPOorpamMMmbl

MporpamMma paboTaeT B onepaumoHHoOM cucteme JIMHYKC (AncTpmbyTre Hay TIMHYyKC

BEPCUM HE HUXKe 7.4) B pacrnipenenéHHom nHpacTtpyktype MIPL,

3.4 OrpaHunYyeHnda, HaknagblBaeMble Ha 061acTb

NnNEMMeHEHWMA MNporpamMmmbobl

CHNY «SMARTS-Genesis» He npegHa3sHadeHa [AONg paboTbl Ha MepCcoHalbHbIX

KOMMbloTepax ana odPMCcHOM paboTbl, NanTonax, cMapTPoHax.
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4. YcnoBuga npuMeHeHusa

Ona adpdeKTUBHOro NpuMeHeHusa nporpammbl CUY «SMARTS-Genesis» Heo6xogmMMo
MMeTb KakK MUHUMYM AOBa LIOL ¢ gecatbio cepBepaMu: cepBepbl Ond BblYUCNEHUN,
cepBepbl XpaHeHWa [OaHHbIX, cepBepbl YyrnpaBneHus, ob6beaMHEHHbIMKW 0bLLEN
KOMMbIOTEPHOM CETbKO C MCMOSIb30BAHMEM CETEBbIX KOMMYTATOPOB C MPOTOKO/IOM
Openflow 32¢ddeKTMBHOE MNPUMEHEHME O3HAYaeT, UYTO MMeeTCs BO3MOXHOCTb M
HeobXoOMMOCTb MNepepacnpeneneHns pecypcoB cepBepoB yrnoMaHyTbix LIOOoB B
3aBUCUMOCTM OT MEHALWMXCA 3afa4 Mofb3oBaTenem (KNMeHToB). Ha Bcex cepBepax
OOMKHbl  OblTb  pPa3BepHyTbl KOMMoHeHTbl CUY «SMARTS-Genesis» MnocpeacTtBoM
crieumanbHOW npouenypbl pa3BépTbiBaHMA. [pouecc pa3BEPTbIBaHMA Ha4dyMHaAeTcsa Co
CTagunM MNAaHMPOBAHUSA, HA KOTOPOM CUCTEMHbIW MPOrpPaMMUCT OO/MKEH CMMTIAaHMPOBaTb
CKOJMTIbKO AOO/MHKHO OblTb CepBepoB [ONF XPaHeHUs OaHHbIX, CKOIbKO CepBepoB [AON4

BblYMNCNEHNI, KaKMe MCMOMb30BaTh CETEBLIE afgpeca.

4] TpeboBaHMA K TEXHMYECKMM (annapaTHbIM) cpeacTBam

B cocTaB TEXHMYECKUX CpeacTB OO/MKHbI BXOOUTb CepBepbl C TpeboBaHUAMM:
— BblumcnutenbHbin cepBep Ana obecnedeHma GyHKLMOHMPOBAHMSA BUPTYabHbIX
MaLLUWMH C XapaKTEPUCTUKAMU HE XYXKe:
e Tun npodeccopa: Intel Xeon;
e TakTOBag 4YacToTa Nnpodeccopa He MeHee 2.6 [T, 0 o6beM ornepaTtuBHOM
naMaTn He MeHee 48 IG;
o [loCTynHoOe OMCKOBOE MPOCTPAHCTBO He MeHee 1 Th;
e KonunyectBo noptoB Ethernet He HMKke TOOOBASE-T He MeHee: 3;
e KonunuyecTtBo agep npodeccopa He MeHee 6.
— CepBepbl XpaHeHMa (annapaTHbiM unm BX[) on4a pasmMeweHura OaHHbIX
Mofib3oBaTesf1en C XapaKTePUCTUKAMU HE XYIKE:
e Tun npoueccopa: Intel Core 2 Duo;
e TaKTOBad 4YacCTOTa MpoLeccopa He HMKe 2.4 [Ty, 0o onepaTMBHaga MNaMATb He
MeHee 48[b;
e He MeHee 3 ceTeBbIXx MOPTOB C MPOMYCKHOM CMOCOBHOCTbIO He MeHee ]

F6UT/C KaXXObIn;

CTtpaHuua | 4



‘% CMAPTC

e O6LWaa EMKOCTb [OMCKOBbIX HakKomnuTenew, MNOoOKMIOYEHHbIX K cepBepy

XpaHeHna He MeHee 30 Thb.
— CeTeBble KOMMYTaTOpPbI

e AnnapaTHbin ceTeBon KoMMyTaTop MNMKC C XapaKTepUCTUKAMM He Xy>Ke:

e KonunyectBo noptoB Ethernet crangapTa T000BASE-T EEE 802.3 He MeHee
YyeTblpex;

e JlosiKeH 6bITb BbiNosiHeH Ha ocHoBe MNJINC;

e [lomkeH obecneumBaTb dyHKUMOHMpPOBaHMe [TKC 1 B3ammooencrame C
ynpasngaowmm KoHTponnepoMm — [pKT MKC, no npotokony Openflow
BEPCUU HE HIMXKe 1.3;

— CepBep ynpasfieHna Oaa 3anycka BUPTyarbHbIX MalUMH peanm3yroLLmnx nopTasbl
CNY «SMARTS-Genesis» B KOMMNeKTauMm: gea npoueccopa 2 GHz, 8 gaoep Ha
KaxKgoM rnpoueccope, 48 GB onepatnBHOM NamMaTn, 20 TB gmnckoBow naMaTu.

CUCTEMHDBIN MPOrpPaMMUCT MOXKeT O0ObeduHATb BUPTyasrbHble MawmHbl CUY

«SMARTS-Genesis» M OYyHKUMOHANbHOE HA3Ha4YeHWe CepBepOB B 3aBMCMMOCTU OT
MIaHMPYEMbIX YCIIOBUMW SKCMNyaTauMm BCeM CUCTEMbI. HamprMep, B psaae criydaeB MOXXeT
oKa3aTbcsa apPeKTMBHAA 06beAMHUTb QYHKLMOHAN XpaHeHMsa 1 BbldUCeHUA. B gpyrmx
Cny4Yaax MoxkeT 6bITb yO0OHO pa3MecTUTb BUPTYyaslbHble MallWHbI peanun3ytoLime nopTasbl

CNY «<SMARTS-Genesis» Ha cepBepe XpaHeHUNa OaHHbIX.

42 TpeboBaHUA K MPOrpaMMHbIM CpeacTBaM (Opyrmm
NnporpaMmmMam)

CuUCTEMHbIE MpPOrpaMMHble CpencTBa, wmcnonblyemble CUY «SMARTS-Genesis»

OOMKHbI paboTaTb B cpeae onepaumnmoHHoM cucteMbl HayJTMHYKC BepCcumn He HUxKe 7.4.

4.3 ObLume XxapaKTepUCTMKM BXOOHOM MHPOPMALLMU

CHY «SMARTS-Genesis» nosy4aeT M UCMNONb3yeT BXOAHbIE OaHHblE U3 MHOXXeCTBa
MCTOYHMKOB. K TaKMM AaHHbIM OTHOCUTCS BCA MOHUTOPUHIOBaa MHbOpMaLMa No pabdoTe
annapaTHOM 1 BUPTyanbHOW MHGPaCTPyKTypbl MIPLL, KOMaHAbl onepaTtopa M CUCTEMHOIO
MPOrpaMMmMCTa, 3anpPocbl KOMMOHeHT «ACP», OaHHble onucbiBatoLlMe anmapaTHble U

BUPTyanbHble 06beKTbl B Base OaHHbix YNpasneHusa (BAY).
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4.4 Obulme XapaKTePUCTUKN BbIXOOHOM MHPOPMaALINMK

BbixooHaa nHdopmMauma CNY «SMARTS-Genesis» MMeeT TakoM e XapaKTep, KaK 1
BXogHasa MHdOpMaUUS, MOCKOMbKY BbirogHaa MHPopMaumMa ogHOro KoMnoHeHTa CUY
«SMARTS-Genesis» 4alle BcCero 49BfgeTca BXoOAHOWM WHPopMauMen Ong Opyroro

KoMMoHeHTa CHY «<SMARTS-Genesis».

45 TpeboBaHUA M yCNOBUA OPraHM3aLMOHHOIO XapakTepa

Ona pabotbl nporpammbl CUNY «SMARTS-Genesis» TpebyeTca obecnedeHue
cnenyrowmMx opraHM3aUMOHHbIX MEPOMPUATUN: opraHMn3auma LeHTpa ynpasneHma CHNY
«SMARTS-Genesis» (BKkto4aeT B ceba CTeHKY MOHUTOPOB A9 OTOOpa)KeHUA TeKyLLero

cocTtoaHma MIPL, cny>k6y CMeHHbIX agMUHUCTPATOPOB).

4.6 TpeboBaHUA N YCNOBUA TEXHMYECKOIO XapaKTepa

Ona pab6oTtbl nporpamMmbl  CUY  «SMARTS-Genesis»  TpebyeTca  Hanudue
dyHKUMOHMpYloLero  paboTtocnocobHoro  obopyaooBaHUA, KOTOpOe  COCTaBNaeT
annapaTHytlo MHbpacTpyKTypy MIPL, KOTopoe B CBOK odyepenb obecreyeHo Bcew

HeobXoOMMOMN UHXKEeHEePHOM MHPPACTPYKTYPOMN.

477 TpeboBaHUA N YCNOBUA TEXHOMOIMYECKOro XxapaKTepa

Ona pa6otbl nporpaMmMbl CUY «SMARTS-Cenesis» He TpebyeTca obecnedyeHusa
KaKnX-mMbo ocobbix TpeboBaHUM U YCMOBUW TEXHONOMMYECKOro xapakTepa, Kpome

06bIYHbIX TpeboBaHUIM ana LIOOos..
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5. OnwucaHwme 3apgaumn

51 OnpeneneHume 3agaymn

OcHOBHa4a 3aga4ya, pelaemMada nporpammon CNY «SMARTS-Genesis» BO3MOXXHOCTU
rnepepacrnpeneneHmsa BblHUCUTENbHbBIX PECYPCOB B COOTBETCTBUM C MEHAKLWMMKCS
3anpocamMu noTpebutenen. 3anpocbl MnoTpebutenen GopMUPyYOTCa MNOCPEOCTBOM
MEeXaHM3Ma perncrTpaumm, 3ateM co3gaHma NMOoOMMCOK Ha KOHKPETHbIE KOMMbIOTEPHbIE
pecypcbl, Hampumep, BXL, BUpTyanbHble NUHUKM Mepefadyr OaHHbIX, BUPTyaslibHble
MaLllWMHbI, @ TAKXKe OUNAMNHT.

Ba)xHbiM cBomctBoM CUY «SMARTS-Genesis» [Oo/MKHa 6blTb  HaOéXXHOCTb
PYHKLUMOHMPOBaAHMA B  pearibHbix ycnoBusax, kKorga LULOLObl B coctaBe MIPL
reorpadmyecKM yganeHbl Ha COTHU WM TbICAYM KMNOMETPOB Opyr OT Apyra, T.e.
HaxXOOATCA B pPa3HbIX YACOBbIX Mofcax. B TakmMx ycnoBUSX cCrlegyeT paccMaTpuMBaTb
dyHKUMOHMpPOoBaHMe CNY «<SMARTS-Genesis», Korga MHorme cepBepbl B cocTaBe MITPL,
NIMHUN CBA3W, BbLIKMOYEHUA MUTAHUS, aBapuMHble 3aBepleHns KoMmnoHeHToB CUNY
«SMARTS-Genesis», oMbk obCcny»KmMBatoLLEro nepcoHana MoryT MMeTb MeCcTO KaXKabli
OeHb (MM HEeCKONMbKO pa3 B [OeHb). Kaxabl Takon MHUMOeHT Oynet TpeboBaTb
onepaTMBHOro aHanm3a, KOTopblv MOoTpebyeT TOYHbIX AaHHbIX Kakasgd MMEeHHO onepaumna
BbIMOJIHANACH B TOYKe OTKa3a M crieayeT Nin €€ NOBTOPUTb MNOcC/ie BOCCTaHOBIEHUS.

CNY «<SMARTS-Genesis» gomKHa NpogomKaTh QYHKUMOHUPOBaHME NpW BbiXoge M3
CTpOa WM CeBEPHOM PYHKLMOHMPOBAHMKM OTAENbHbIX 3/1EMEHTOB BbIYUCUTENBHOIO
obopyooBaHUA UMM MNporpaMmHoro obecnedeHuda. [derpagauma  OyHKLMOHANbHbIX
Bo3MoxkHocTen CHNY «SMARTS-Genesis» gomKHa COOTBETCTBOBATb CTeNeHM gerpagaumm
MI'PLU,. HanpwuMep, BbIXod W3 CTpoda cepBepa ON9 BbIMUCIEHUI MOXET MPUBOOUTb K
3amMensieHnto obpaboTKM OaHHbIX, BbIXOQ U3 CTPOA cepBepa XPaHEeHUA OaHHbIX MOXXET
NMPUBOLOUTb K HEBO3MOXHOCTU CO340aHMsA HOBbIX BX[, HO [oOCTyn K cyllectsytowme BX,
OOSHKEH NpoOo/mKaTbCs.

Bbixoa 13 CTposa nnm HeBepHoe QYHKLUMOHMPOBAHME OQHOMO MPOrpPaMMHOro areHTa,
KOTOpbI  4aBnseTca  cocTaBndtowenm 4dactbto CUNY  «SMARTS-Genesis»  MOXeT
NpenaTcTBOBaTb U3MeHeHUIo KoHUrypaumm CNY «SMARTS-Genesis», HO CcyLLleCcTBYOLLME
CUCTEMHbIE KOHOUTYpaLUMU OOMKHbI GYHKLMOHMPOBATb B OObIYHOM pexXmme U OblTb

OOCTYIMHbI MOJib30BaTes/1dM (K}'Il/IeHTa M).

CTpaHunua | 7
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52 MeTogbl pelleHna 3agayumnm

CNY «SMARTS-Cenesis» gBnaeTcsd C/OXXHOM MHOFOKOMMOHEHTHOM MnporpaMMon.
Jlornyeckm ™MeTon peleHma 3agad, noctaBneHHbix nepen CUY «SMARTS-Genesisy,
peannsyeTca B BMOE JIOMMYECKOW CTPYKTYpPbIl, KOTopaa npefacrtaBneHa CcXeMaTUYHO Ha

purcyHke 1.

AreHT perncTpauuu, asTopusaumu, BUAnuHra
Ana ecero MIPL,

AreHTbl NOPTaNos:
agMuHUCTparopb! &

| K apyrus LIOA

~ Arent OLeHKH

nonb3oBaTenu ——-{ ATEHT OpKecTPoBKU | noTpeSnexsus t
l T | "\.,__w ecypeos /
| | S —— Nueun ceszu
[ | ¢ Apyramn LOA
| ATEHT Ha3HAYEHUS {pstsside ki)
i | BAPTYATbHBIX NMHHNI
nepegaLu AaHHbIX |
\ } |
‘ |
1
|
‘ AreHT CD3,U.5H‘-'E n r 1 Arext pacnpejenesns
| | sanyexa supryans- | (annap ) DPECYPCOB ANA XpaHEHUA
HbIX MallnH (BM) < uHdppacTpykTypa oA I LaHHbn.
I
_l Basa BuptyaneHbix Basza annaparHbix "
| O6vexTos (BBO) pecypcos LIOA

MHXEeHePHOH MHpa-
CTpyKTpbI

ATeHT MOHMTOPKMPOBAHUA I Penc

PucyHok 1. JTorndeckasa ctpyktypa SMARTS-GENESIS

CNY «SMARTS-Genesis» COCTOUT M3 pada HE3aBMCKMMbIX MPOrPaMMHbIX areHTOoB,
Ka)ablh M3 KOTOPbIX BbIMNOAHAETCAS B WM30MPOBAHHOM oOMnepaunoHHON cpefde.
LleHTpanbHbIM 9BNgeTca areHT OpPKecTpoBKU. OPKECTPOBKa — TEXHUYECKUM TEPMUH,
O3Ha4YaloLWMIN «aBTOMATUYECKOe pa3MelleHmne, KOopaAMHaLUMa 1 yrpaBieHMe CloyKHbIMU
KOMTMbIOTEPHbBIMU CUCTEMaMU U CNYXKBaMM»; CM.:

https.//ru.wikipedia.org/wiki/Opkecmposka_(LT)

https.//en.wikipedia.org/wiki/Orchestration_(computing)

AreHT OpPKeCTpPOBKU KoOOpAMHUPYET GYHKLUMNOHNPOBAHME OCTa/lbHbIX KOMMOHEHTOB
CNY «<SMARTS-Genesis».

CoCTaB 1 B3aMMOCBA3b Mexay KoMrnoHeHTaMu CNY «<SMARTS-Genesis» MokKa3aHbl Ha
PUCYHKe 2.

Ba)KHbIM KOMMOHEHTOM apXUTEKTYpPbl ABNAETCA MPOTOKOST OOMeHa OaHHbIMKU U
3anpocaMm  Mexay pPasHbiIMM MporpaMMHbiMKM  areHTamm CUY «SMARTS-Genesisy,
KOTOpble BbIMOAHAT Te UIKU UHble PYHKUMKW. [1pOoTOKO obMeHa Mexay areHTamMu
COCTOWUT M3 OBYX MOTOKOB: MOTOK KPATKUX COOOLLEHUN, cooepXallumx TUM 3anpoca u

CCblJIKY Ha 3alncCb B b6aze OaHHDbIX, KOTOPblIE HalMpaB/IAOTCA BO BXOOHYIO oHepeNb OPpYyroro
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areHTa n nogpobHoe onmMcaHMe 3anpoca, KOTOPOe 3armcCbiBAeTCsa B COOTBETCTBYHOLLLYIO
6a3y OaHHbIX. AreHT, KOTopbIM MPUHMMAET 3anpoc, BbibMpaeT KpaTkoe coobuleHne m3
oyepenm M Mo Cchijike HaxogmT noapobHoe onmcaHme 3anpoca. Takaa cxemMa Mo3BonaeT
areHTaM GYyHKLMOHMPOBATb COBEPLLUEHHO HE3ABUCMMO OOAMH OT gpyroro. Ecnu ogmH m3
areHToB aBapPUIMHO 3aBEepPLUMTCA UK NepecTan oTBeYaTb Mo /Ho6bLL NpUuYMHaM (oLmnbka
B MporpamMMax areHTa, nepecrasn paboTaTb annapaTHbI cepBep, rae BbiMOMHANCH areHT
M T.N), TO B areHTe, KOTOPbIM NocbkIflan 3anpoc, cpaboTaeT TanmMayT 1 MoMaET cooblleHme
agMUHUCTPATOPY. AODMUHUCTPATOPY Ha OCHOBE OaHHbIX M3 6a3bl 6yaeT HECTOXXHO MOHATb

B KaKoWM To4uKe Nnpousollnia npobnemMa.
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PUcyHokK 2. B3anMocBa3b KOMMNOHeHTOB CUNY «<SMARTS-Genesis»

6. BxogHble n BbixoOHble OAaHHbIE

6.1 CBegeHMg o BXOOHbIX OaHHbIX

Mog BxoOHbIMKM OaHHbIMKM nporpamMmbl CHUY «SMARTS-Cenesis» MOHKMMAKOTCH
OaHHble, KOTopble ornepaTtop U/MMmM CUCTEMHbIM MPOrPaMMUCT BBOOUT Ha rnopTtanax CNY
«SMARTS-Genesis». MNpu BBoOe NtoObIX KOMaHO M JaHHbIX Ha MopTanax Nnpou3BoauTCS

MpoBepPKa KOPPEKTHOCTN KOMaHO N OaHHbIX.
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0.2 CBegeHmg o BbIXOOHbIX OaHHbIX

BbixogHbiIMKM  gaHHbIMM CUY «SMARTS-Genesis» aengatoTca coobueHua CUY
«SMARTS-Genesis» onepaTtopy W/MNmM CUCTEMHOMY MPOrpaMMMUCTy Ha rnoptanax CUY
«SMARTS-Genesis».
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