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JNaHHBIX. Pazmensior 3emimio Ha Teorpaduveckue OOJNACTH B MEPUIUOHAILHOM, 30HAIBHOM H
BEPTUKAIHHOM HAIPABICHUAX B COOTBETCTBHH C 3aIaHHBIM IIPOCTPAHCTBEHHBIM pa3pelIcHuEM, OTydast
TPEXMEPHYIO CETOYHYIO CTPYKTYPY, COOTBETCTBYIOIIYIO 3€MHOMY MPOCTPAHCTBY. Pa3nenstoT CeTKH B
CETOYHOU CTPYKType, Ha CETOYHOU IUIOCKOCTH, COOTBETCTBYIONIEH MEPUAMOHAIHFHOMY H 30HAIBLHOMY
HaTIPaBJICHUSAM B CETOYHOH CTPYKTYpE, MOTydas [MOJCETOYHYIO CTPYKTYPY, COOTBETCTBYIOIIYIO KaKIOMY
BBIUUCIUTECIFHOMY y31y. Pa3iessifoT CeTKHM B MOJCETOYHON CTPYKTYpe B IICPBOM HAlpaBlICHUU
30HAJIBHOTO WM BEPTUKAIBHOTO HANPABICHUSIX, MOIy4as BTOPHYHYIO TIOJCETOYHYIO CTPYKTYDY.
Pacnipenensror oOnacTHEIE TaHHBIE, COOTBETCTBYIOIINE BTOPHYHOHN ITOJICETOYHOMN CTPYKTYpE, Ha ITIaBHBIH
BBIYUCITUTEIBHBIN OJIOK, YIPABISIOT [IABHBIM BEIYUCITUTEIBHBIM OJIOKOM TSI PACTIPEICIICHUS 00IaCTHBIX
JIAaHHBIX, COOTBETCTBYIOLIMX BTOPOCTENEHHON BTOPUUYHOM IOACETOYHON CTPYKTypE, IO MEHBILIEH Mepe
Ha OIWH BBEIYUCIUTEIBHBIN ITOMOIOK, YTOOBI IIABHBIN BRIYHUCIUATENFHBIN OJIOK U TI0 MEHBIIICH Mepe OIUH
BBIYUCITUTCIBHBIN TIOM0MOK BBIMTOJHHIIN BBIYMCICHUC OMEPATHUBHBIX JAHHBIX U3 OOJACTHBIX JAHHBIX.
JaHHbI coco0 MO3BOJISET HOBBICUTH BRIYHUCIUTENBHYIO 3PPEKTUBHOCTD MOJCTH IIUPKYIIINN OKeaHa
1o "J0JroTe-1MHUPOTE-BEPTUKATIN .
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CIIOCOB, YCTPOMCTBO U DJIEKTPOHHOE OBOPYJIOBAHUE JIJIS
OBPABOTKMU JAHHbIX

O0aacTh TeXHUKH

Hacrosiimasi rpymma wu300peTeHuil OTHOCUTCS K TEXHHYECKouW obmactu obpaboTku
JAHHBIX W, B YACTHOCTH, K CIIOCOOY, YCTPONCTBY U 3JIEKTPOHHOMY 000pyIOBaHUIO 1J1st 00paboTku
TAHHBIX.

YpoBeHb TeXHUKH

Hupkynsauust OKeaHa - 3TO U3yUYeHHEe MOPCKUX TE€UEHUH, BBI3BAHHBIX BETPOM M TEUCHUH
IUIOTHOCTH, BO3HHUKAIOIIUX B pPE3yJIbTaTeé HEPAaBHOMEPHOIO paclpenesieHus] IUIOTHOCTH,
oOpa3oBaHMsI U pachpeneNeHdss LHUKJIOHOB B OKEAHWYECKOM IMPKYJSIIUH, YCUJICHUS
OKEaHWYECKOH [UPKYJLILIH B 3aM1aTHOM HalpaBJIeHNH, U3THOOB U H3MEHEHUI MOPCKUX TE€UEHHH,
CTPYKTYPbI CUCTEM TEUEHHH B MPUIKBATOPUAIBHON O0JIACTH, AHTAPKTHYECKUX LIUPKYMITOJIIPHBIX
TEUEHUH, OKEAHNIECKOH TEPMOXAJIMHHON LIUPKYJSILIUHY, [Ty OOKOBOIHON [IUPKYJISILIUY B €€ CBa3U C
[JIABHBIM TEPMOKJIMHOM, CBSI3U MEXIy AHCIEPCHOHHBIMA M KOHBEPT€HTHBIMH JBIDKEHHSAMU
MOPCKOH BOABI U NOABEMHO-TIOCTYIATEIbHBIMI TEUEHUSIMU M LHUPKYJsiuuu JleHrmiopa u np.,
Me30MacCIITaOHBIX BUXPEH 1 X MpeoOpa3oBaHUe YHEPTUH, OCOOBIX SIBJICHHUH TEUEHUS, TAKUX KaK
apeid baa, peakLys OKkeaHa Ha BETPOBYIO HATPY3KY H T.J., & TAKKE [UPKYISILIUN B TPHOPEKHBIX
30Hax.

Mopgenb LMPKYJISLUA OKEaHAa — 3TO YHUCJICHHAs MOJENb, KOTOpas KOJHMYECTBEHHO
OIMHCHIBAET LUPKYJLSILMI0O OKeaHAa U €€ M3MEHEHUs], OTpa)kasl CIIOKHBIE MPOLECCHl TUHAMHKH,
$u3NKN OKeaHa M B3aMMONEHCTBHUA MEXIy HHMH IyTEM YCTAHOBIIEHHSI CHCTEMbl YpaBHEHHN
Maremarndeckol ¢usmkn. OHAa OUCKPETHU3UPYET HENPEepPhIBHOE [BIKEHHE OKEAHUYECKOU
JKUIKOCTH, TPH 3TOM 3€MHOE TMPOCTPAHCTBO Pa3lesIIOT ¢ 0Opa3oBaHHWEM MEPHINOHAJIBHOM,
30HAJIBHOW M BEPTUKAJBbHOM TPEXMEPHOH CETOYHOH CTPYKTYpBL T.€. TPEXMEPHOM CETOYHOHN
CTPYKTYPbl B MEPUAMOHAIBHOM, 30HAJBHOM U BEPTHUKAJILHOM HAIPABICHUSAX, & 3aTE€M PELIal0T
Habop mudpepeHInanbHBIX YPAaBHEHNH ¢ HCTIONB30BAHUEM YHCICHHOTO HHTETPUPOBAHMSL.

ITo mMepe yryOnenus uccaenoBaHuil OKeaHa U U3MEHEHHS KIIMMaTa MOJEINb [IUPKYJSILAN
OKeaHa TOCTENEeHHO MePEXOIUT K OoJiee BHICOKOMY Pa3peLIeHUIO (4eM BBILIE pa3pelieHne, TeM
MeNnpde CeTKa), OonbleMy KOJMMYECTBY (PH3MUECKUX MPOLECCOB (YUCIO YpaBHEHHH
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yBeIM4YMBaeTCsl B Habope ypaBHEeHHH) U Ooyiee BBICOKOH CKOPOCTH BBIYMCICHUH. B Hacrosmiee
BpeMsi MOJENb LHUPKYSIIUM OKeaHa M3y4aeTcsi C HCIMOJb30BAHHEM BTOPOCTETIEHHOU
napaJijIeIbHON  CTPYKTYPbl  "MEpHINOHANbHO-30HAJBbHOW" TOPU3OHTANBHON pa3OUBKU U
"MEpUANOHAIBPHOTO (WJIM 30HAJIBHOTO, WM BEPTHKAIBHOTO) LHMKJINYECKOTO IapaijielbHOro
BBIUHCIIEHUS".

OnHako TOPU3OHTAJBHOE pa3pelieHne MOAENH [IO0ANbHOW IHMPKYJSIIUK OKeaHa
yBeNM4eHo oT 5 rpaxycoB (okomo 500 kM) mo 0,1 rpamyca (okomo 10 kM), M KaKablil Imar
YBEJIMYCHHUS €€ paspereHust OyieT IPUBOAUTh K T€OMETPUIECKOMY YBEIHMUYEHHIO MTOTPEOHOCTH B
BBIUUCIUTENBHBIX PECYPCax U BEIMUCIUTEIbHOM 00beMe. Boobiie roBopsi, ecii ropu30HTaIbHOE
pasperieHue yeenuunBaercs B 10 pas, TO BBIYUCIUTENbHBIH 00beM yBenmnunBaercs B 1000 pas,
IPU 3TOM C YBEJIMYCHHEM YHCIa (PU3HMUECKUX MPOLECCOB YBEIMYUBAIOTCS U BBIUHUCIUTENbHBINA
00beM, Tak YTO MPHUBEIEHHAs BBIIIE BTOPOCTENEHHAs MapajuieNibHasl CTPYKTypa OrpaHHYHBAET
BBIUUCIUTENbHYIO 3((eKkTHBHOCTD Mozmenu IMPKYSLUKA OKeaHa 1O "IONroTe-InpoTe-
BEpTUKAJN".

CymHocTh n3odperenust

3anmauell HacToOsIIeHW TIpPyNmbl H300pETeHHH SBISIETCS MPENOCTaBICHHE Crocoda,
yCTPOMCTBA U 3JIEKTPOHHOTO 000PYAOBaHUS AJis1 0OpaObOTKU JaHHBIX, YTO MO3BOJISIET PEaIM30BaTh
pasfenieHue MOAENU LUPKYJISILMM OKeaHa IO "A0Jirore-mHpoTe-BEPTUKAIN' B TPEXMEPHOM
MPOCTPAHCTBE U MOBBICUTH BBIYUCIUTENBbHYIO 3()()EKTUBHOCTD MO MO LUPKYJSLIHA OKeaHa
" 1oJroTe-mupoTe-BEPTUKAIN .

ITepBbIii acmiekT Tpymmbl M300peTEHUN OTHOCUTCA K CHOCo0y oOpabOTKM MaHHBIX,
NpUYEeM JaHHBINA CIIOCOO MPUMEHSETCS B CLICHAPHH MOZEIH LIUPKYJLILIN OKeaHa, KOTOPBIH MOXKeT
BKJIFOYATb!

pasnenenue 3emun Ha reorpaduueckue 00JacTU B MEPUAHOHAJIBLHOM, 30HAJIBHOM U
BEPTUKAJIBHOM HAIPABJIEHHUSIX B COOTBETCTBHH C 3aJaHHBIM ITPOCTPAHCTBEHHBIM Pa3peLICHUEM, U
MOJIy4eHUE TPEXMEPHOM CETOYHOW CTPYKTYpBbI, COOTBETCTBYIOLIEH YKAa3aHHOMY 3€MHOMY
NPOCTPAHCTBY, U CETOYHONH MH(OPMALMH COOTBETCTBYIOLIEH CTPYKTYPBI, YKa3aHHAsl CETOYHAs
uH(pOpMALUs BKIIOYAET reorpaduueckyro o0IacTb, K KOTOPOH MPUHAJIEKUT CETKA, U 0OJIacTHBIE
JaHHbBIE B TIpeeNiax yKa3aHHOH reorpadguieckoii oonacTy,

paszfeneHue CEeTOK B YKAa3aHHOM CETOYHOW CTPYKType B COOTBETCTBHUH CO
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CKOH(UTYPUPOBAHHBIM KOJIMYECTBOM BBIYHCIHUTENBHBIX Y3JIOB, HAa CETOYHOH IUIOCKOCTH,
COOTBETCTBYIOIEH MEPUAMOHAIBHOMY M 30HAJBbHOMY HANpPABJICHHUSIM B YKa3aHHOM CETOYHOMU
CTPYKTYpe, W TOJYYEHHE IOACETOYHOM CTPYKTYPhl IOCJE pPa3eNIeHUs, COOTBETCTBYIOLIEH
KQXXJIOMY BBIYHCIUTEIBPHOMY Y3J1y U OOJIACTHBIE JaHHBIE, OTHOCAIIMECS K COOTBETCTBYIOIIEH
CTPYKTYDBIL,

OTHOCHUTENIBHO KAKAOTO BBIMUCIUTENBHOIO y3ja, HA OCHOBE 3aJaHHOM CTPAaTeruu
pasfesneHus, pa3feseHle CeTOK B YKa3aHHOM MTOACETOYHON CTPYKTYpe B IEPBOM HAIPABJICHUH WIH
YKa3aHHOM BEPTUKAJIBHOM HAIPABICHUH, U TMOJyYE€HHE BTOPUYHON MOACETOYHOU CTPYKTYpPhI
nocjie paszeseHuss U OONACTHBIX IAHHBIX, OTHOCSIIUXCS K COOTBETCTBYIOIIEH CTPYKType, U
pacripeneneHne OONACTHBIX JNaHHBIX, COOTBETCTBYIOIIUX YKA3aHHOW BTOPHUYHOM IOICETOYHOM
CTPYKTYp€, Ha TJIAaBHBIN BBIYMCIUTEIbHBIN OJIOK YKA3aHHOTO BBIYUCIUTEIBHOTO Y3J1a;, YKa3aHHBIM
MEpPBbIM HAINpPABJICHUEM SBJISAETCA YKAa3aHHOE 30HAJbHOE HAINpaBIeHUE WM YKAa3aHHOE
BEPTUKAJIBHOE HANpaBIIEHHE, YKa3aHHAs BTOPUYHAS MOACETOYHAsl CTPYKTypa BKIIOYAET B ceds
BTOPUYHYK)  MOACETOYHYIO  CTPYKTYPY, COOTBETCTBYIOINYI)  YKa3aHHOMY  IJIABHOMY
BBIUUCIUTEILHOMY OJIOKY, W 1O MEHbIIEH Mepe OOHY BTOPHUYHYIO IOACETOYHYIO CTPYKTYDY,
COOTBETCTBYIOIIYIO BBIYUCIUTEILHOMY MONOIOKY YKa3aHHOTO BBIYHCIUTENIBHOTO y3I1a;

Ha OCHOBE YKa3aHHOW 3aJlaHHOM CTPATernMy PacCHpenesieHUs], YIPaBIeHUE YKa3aHHbIM
[JTABHBIM BBIYUCIUTENbHBIM OJIOKOM JUIS pactipeaesieHust 0OMaCcTHBIX JaHHBIX, COOTBETCTBYOIINX
BTOPOCTENEHHON BTOPUYHOHN MONCETOYHONH CTPYKType, MO MEHbLIEH Mepe Ha ONWH YKa3aHHbBIN
BBIYUCIUTENBbHBIN MONOJIOK IJI TOTO, YTOOBI YKAa3aHHBINH TJIABHBIA BBIYUCIUTENbHBINA OJNIOK M IO
MEHbBIIEH Mepe ONMH YKa3aHHbIH BBIYHMCIUTENbHBIA MOAOJIOK, OCHOBBIBASCh HAa ONEPATHBHBIX
TpeOOBAHUSX, BBIMOIHWIN BBIYHCICHHE OMEPATHBHBIX AAHHBIX M3 PACIPENEeeHHBIX 00IaCTHBIX
JAHHBIX, MPHYEM YyKa3aHHas BTOPOCTENEHHAas BTOPUYHAsI MOACETOYHAs CTPYKTypa MOJydeHa
MyTEM pa3desieHuss CETOK BO BTOPUYHOM MOACETOYHON CTPYKTYype, COOTBETCTBYIOLIEH IO
MEHbBIIEH Mepe ONHOMY YKa3aHHOMY BBIUHUCIIUTENbHOMY IONOJOKY, YKa3aHHBIM TIJIABHBIM
BBIYUCIIUTENbHBIM OJIOKOM, Ha CETOYHOW IUIOCKOCTH, COOTBETCTBYIOIIEH YKa3aHHBIM BTOPBIM
HAIPaBJICHUM W YKA3aHHBIM BEPTHUKAJIbHBIM HANpPABJICHHEM, IPUYEM YKA3aHHBIM BTOPBIM
HaNpaBICHUEM SIBJIACTCA YKA3aHHOE 30HAJIBHOE HAIIPABJICHUE WIH YKAa3aHHOE MEPUAMOHAIBHOE
HarpaBJICHHE.

B onHOM "acTHOM ciydae peann3aluy crnocoda yrnpassitoT TNIAaBHBIM BIYHCIUTEIbHBIM
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OJOKOM YKa3aHHOTO BBIMUCIUTEIBHOTO y3Jla MU paclpeneNeHds OONACTHBIX —JaHHBIX
BTOPOCTENEHHON BTOPUYHON MOACETOYHONW CTPYKTYpbl IO MEHbIIEH Mepe Ha OuH
BBIMUCIUTENbHBIN MTONOJOK YKA3aHHOTO BBIYUCIUTEIBHOTO Y3I1a, BKIIOYAs:

OTHOCHTEJbHO K&)KIOTO  BBIMUCIUTENPHOrO MOAOIOKAa, VYIPABICHHWE IJIABHBIM
BBIUUCIUTENbHBIM OJIOKOM YKa3aHHOTO BBIYHMCIMTEIBHOTO Y3J1a MJIsl pa3fesieHus CETOK B
YKa3aHHON BTOPOCTENEHHOW BTOPUYHON MOACETOYHOW CTPYKType B TPETbEM HAINpPABICHUHU B
COOTBETCTBUH C KOJUYECTBOM LEJEBBIX OJIOKOB OOpaOOTKM M3 YKAa3aHHBIX BBIYHCIHTEIBHBIX
nonOJIOKOB, Tony4deHne oOpadaTbiBaeMON CETOYHOH CTPYKTYPhI, COOTBETCTBYIOINEH KaKAOMY
[eeBoMy OJIOKy 0oO0paOoTku, W OOJACTHBIX MAHHBIX, OTHOCSIIUXCS K COOTBETCTBYIOINEH
CTPYKType, M pacrmpenelieHne OOJacCTHBIX JAHHBIX, COOTBETCTBYIOIIMX  YKa3aHHOU
oOpabaTeiBaeMOIl CETOYHOM CTPYKTYPE, Ha YKa3aHHBIH 1eJIeBOl OO0k 00pabOTKU IJist TOTO, YTOOBI
YKa3aHHbI [eNneBOoil ONoK 0oOpaOOTKM  BBIMOJHUJI BBIYHCIEHUE OOJACTHBIX JaHHbBIX,
COOTBETCTBYIOILIMX YKa3aHHOH 00pabaThlBa€MON CETOYHOW CTPYKTYpe, YKa3aHHBIM ILIEJIEBBIM
6moxkoM 00paboTku siBisieTcss 6ok obpadorku ¢ (pyHkIMeld Habopa BEKTOPH30BAHHBIX KOMAHI,
COOTBETCTBYIOLIECH THITy TAHHBIX YKa3aHHBIX OOJACTHBIX JAHHBIX.

B BO3MOXHOM 4aCTHOM Cllydae peaju3aluil crnocoda IIaBHBIH BEIMUCIUTEIbHBIN OJIOK
YKa3aHHOTO BBIYUCIUTEIBHOTO y3Jla OOMEHHMBAETCS] NaHHBIMU C IJIABHBIM BBIYUCIHTEIBHBIM
OJIOKOM B JIpyTMX BBIYUCIUTENBHBIX y3JIaX, OTIIMYHBIX OT YKAa3aHHOTO BBIYHUCIIMTENLHOTO Y3JIa,
UCTIONB3ysT CKOH(PUTYPUPOBaHHBIN HHTepdelic mepenadn MHGOPMALMK, NPH 3TOM YKa3aHHBIA
croco0 TOMOTHHUTENBHO BKIIIOYAET B CEOsT:

nepenady  OONACTHBIX ~ JAaHHBIX  IIEJIEBOH  CETKH, IE€PeJaBacMbIX  IJIABHBIM
BBIYUCIUTEIbHBIM OJIOKOM B IPYTHUX BBIYHCIUTEIBHBIX Y3J1aX, Ha [JIABHBIN BEIYHCIUTEIbHBIN OJOK
YKa3aHHOTO BBIYHCIUTEIBHOIO y3J1a;, YKa3aHHAs LeJIeBasi CETKa MPEACTaBIsieT COOOH CETKY, B
KOTOPOU CYIIECTBYeT MepekphiTie reorpaduueckux oOmacTell ¢ CETKOH, COOTBETCTBYIOINEH
OOJIaCTHBIM JJTAHHBIM, KOTOPBIE PAaCIPEACIICHbI HA YKa3aHHbIH BEIYUCIUTENbHBIN Y3€I,

pacmpeneneHue OONACTHBIX JAHHBIX, COOTBETCTBYIOIIMX YKAa3aHHOW BTOPUYHOMN
MOZICETOYHON CTPYKType, Ha IIaBHBIA BBIUYHCIUTENBHBIA OJIOK YKa3aHHOTO BBIYHCIUTEIBHOTO
y3J1a, BKJIFOUas:

pacrpeneneHue 0ONaCTHBIX TaHHBIX YKa3aHHOH BTOPHUYHON MONCETOYHON CTPYKTYPHI U
OONacCTHBIX JAHHBIX LIEJIEBOH CETKH, IepPeJaBacMbIX IJIABHBIM BbIMHCIUTEIbHBIM OJOKOM
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YKa3aHHOTO APYTOro BBIMHCIUTEIBHOTO Y3J1a, Ha TNIABHBIA BBIYUCIHUTENBHBIA OJOK YKa3aHHOTO
BBIYHMCJIUTEIBHOIO Y3I1a.

B uactHOM cnydae peanmzanuu croco0a pasfersiFoT CEeTKH B yYKa3aHHOH CETOYHOH
CTPYKTYp€ B COOTBETCTBUH CO CKOH(UTYPHUPOBAHHBIM KOJIMYECTBOM BBIYHCIUTEBHBIX Y3JIOB, HA
CETOYHOHN IJIOCKOCTH, COOTBETCTBYIOLIEH MEPUANUOHAIBHOMY U 30HAJIIBHOMY HAIpPAaBJICHUSIM B
YKa3aHHOM CETOYHOM CTPYKType, W MOjydas MOACETOYHYIO CTPYKTypy IOCHE pa3feseHus,
COOTBETCTBYIOLIYIO KaKAOMY BBIMHCIUTEIBHOMY Y37y, U OONACTHBIX JaHHBIX, OTHOCSIINXCS K
COOTBETCTBYIOIIEH CTPYKTYPE, BKIIIOUAs:

ONpENEIeHNE BBIUUCIIEMBIX CETOK B YKa3aHHOM CETOYHOM CTPYKType Ha OCHOBE
BBIUUCIISIEMBIX TPEOOBaHU,

POBHOE pa3lejieHHe BBIYUCIAEMBIX CETOK B YKa3aHHOW CETOYHOM CTPYKType B
COOTBETCTBUH CO CKOH(UIYPUPOBAHHBIM KOJIMYECTBOM BBIYHCIUTENBHBIX y3JIOB, HA CETOYHOU
MJIOCKOCTH, COOTBETCTBYIOIIEH MEPHUANOHAIBHOMY U 30HAJbHOMY HANPAaBICHUSM B YKa3aHHOU
CETOYHOW CTPYKType, U MONyueHHe HabOpa BBIYHCISEMBIX CETOK, COOTBETCTBYIOIIErO KKAOMY
YKa3aHHOMY BBIYUCIIUTEIBHOMY Y31y,

MIPOU3BOJIBHOE Pa3/1€JIEHUE HEBBIUUCIIAEMBIX CETOK B YKa3aHHOW CETOUHOMN CTPYKTYpE, Ha
CETOYHOHN IIOCKOCTH, COOTBETCTBYIOLIEH MEPHIMOHAJIBHOMY W 30HAJIBHOMY HAMPABICHUSM, U
NOJTy4eHHe Ha0Opa CETOK, COOTBETCTBYIOIIETO YKA3aHHBIM HEBBIYHCISIEMBIM CETKaM,

Ha OCHOBE HalOOpa BBIYHMCISIEMBIX CETOK, COOTBETCTBYIOLIETO KaXKIOMY YKa3aHHOMY
BBIUUCIUTEIBHOMY y3Jy, © Habopa CEeTOK, COOTBETCTBYIOLIETO YKAa3aHHBIM HEBBIUHCISIEMbIM
CeTKaMm, ONpeAeNICHHE MOACETOYHON CTPYKTYPbI IOCIE PA3AENECHUs], COOTBETCTBYOIIEH KAXKIOMY
YKa3aHHOMY BBIUYHCIUTEILHOMY Y3I1y, U OOJJACTHBIX TAHHBIX COOTBETCTBYIOLIEH CTPYKTYPBI.

B omHOl BO3MOXKHOU peanu3anuu ceTodHas WH(OpMALUs JOMOJHUTENBHO BKITIOYAET
oOnacTHOI TH reorpaduueckoll 00NacTH, K KOTOPOH MPUHAIUICKHUT yKa3aHHAs CETKA, IMPUIeM
yKa3aHHbBIH 00JaCTHON THI BKIIFOUAET THUIT OKEaHa,

€CIM YKa3aHHbIMH OIEPATUBHBIMU BBIYUCIUTEBHBIMA TPEOOBAHUAMH  SIBIISIFOTCSI
BBIUUCIIUTENbHbIE TpPeOOBaHUS LENeBOH NEPEMEHHOHM B MONENM LUPKYJSLUH OKeaHa, TO
ONPENENSOT BEIUUCISIEMbIE CETKU B YKa3aHHOM CETOYHOHN CTPYKTYPE HA OCHOBE BBIUUCIUTEIbHBIX
TpeOOBaHUH, BKIIFOYAS:

MOJIyueHue O0JIACTHOTO TUTIA, COOTBETCTBYIOIIETO KaXKIOH CEeTKe B YKa3aHHOW CETOUHOMN
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CTPYKTYPpE,

OTIpeNieNIeHNe CETOK, YKa3aHHBIM OOJACTHBIM THUIIOM KOTOPOH SIBJISIETCS] YKA3aHHBIN THII
OKeaHa, KaK BbIYHCIIAEMYIO CETKY.

B Bo3MOXHOM cnyuae peanu3anuu criocodba OOMEH NaHHBIMH MEXIy YyKa3aHHBIM
[JIABHBIM BBIMUCIUTEIbHBIM OJIOKOM M YKa3aHHBIM IO MEHBIIEH Mepe ONHUM BBIYHUCIUTENbHBIM
No10JIOKOM OCYIIECTBIISIETCS € UCTIONIB30BAHUEM TIPSIMOTO TOCTYTIa K MaMSITH.

B BO3MOXHOM cliyuae peanuzanuu crnocoda Ha OCHOBE YKa3aHHOW 3aIaHHOM CTpaTeruu
pacripeneneHus, yIpasJsioT YKa3aHHBIM IJIABHBIM BBIYHCIUTEIBHBIM OJIOKOM JUISI pacIipeaesIeHHsI
OOJIAaCTHBIX JAHHBIX, COOTBETCTBYIOLINX BTOPOCTENIEHHOW BTOPUYHOW IONCETOYHOH CTPYKTYpE,
Ha 110 MEHbIIeH Mepe OUH YKa3aHHBIA BEIYUCIUTENbHBIN MTONOIOK, BKIFOUAs:

Ha OCHOBE 3aJlaHHOM CTpaTeruyd JBYMEpPHOIO pasleieHHs] BTOPOrO HampaBjieHUs U
YKa3aHHOT'O BEPTUKAJbHOIO HANpaBJIeHUs, YIIPaBJIeHUE YKa3aHHBIM IVIABHBIM BbIUHCIUTEIbHBIM
OJIOKOM JUTSL pasfesieHHsi CETOK BO BTOPUYHOH IMOACETOYHON CTPYKTYype, COOTBETCTBYIOLIEH MO
MEHbBIIEH Mepe OTHOMY YKa3aHHOMY BBIYMCIHTEIBHOMY MOAOIOKY, HA CETOYHOH IIOCKOCTH,
COOTBETCTBYIOLLEHl YKa3aHHOMY BTOPOMY HAalpaBlIeHUIO U YKa3aHHOMY BEPTHUKaJIbHOMY
HAIPABJICHUIO, U NOJYYE€HHE YKAa3aHHON BTOPOCTENEHHON BTOPUYHOM MOACETOYHON CTPYKTYPBI U
OONacTHBIE MJaHHBIC, OTHOCSINUECS K COOTBETCTBYIOIIEH CTPYKType, IUIA paclpeneeHus
OOJIAaCTHBIX JAHHBIX, COOTBETCTBYIOLIMX BTOPOCTENEHHON BTOPHUYHOW MOACETOYHOH CTPYKType
NOCJIe Pa3[eNieHus], YKa3aHHbIM IJIABHBIM BBIUHCIIUTEIBHBIM OJIOKOM IO MEHbLIEH Mepe Ha OAMH
yKa3aHHbBIN BBMUCIUTEIBHBIN MOAOIOK.

BTopoii acniekT rpynmsl H300peTeHNH PaCKPBIBAET YCTPOMCTBO st 00pabOTKY JaHHBIX,
KOTOPOE€ MOXKET BKJIFOYATh B CEOsT:

050Kk 00acTHOTO pasfeNieHus, KOTOPBIH NPHUMEHSETCs UIA pas3ldeleHus 3eMid Ha
reorpaduyeckue obIacTH B MEPUOMOHAIBHOM, 30HAJBHOM M BEPTHKAJIBHOM HAINpPaBIEHUAX B
COOTBETCTBUU C 3aJaHHbIM IIPOCTPAHCTBEHHBIM pa3pellieHHeM, U IOJy4deHHUs TpexXMepHOM
CETOYHON CTPYKTYpPbl, COOTBETCTBYIOLIEH YKa3aHHOMY 3€MHOMY MpPOCTPAHCTBY, U CETOYHOMN
UH(POPMALIMK COOTBETCTBYIOLIEH CTPYKTYPBIL, YKa3aHHAas CeTo4Has HHGOpMAlMs BKIIOYAET
reorpaduygeckyro obnacTb, K KOTOPOH NMPUHAMJIEKUT CETKA, U OOJNACTHBIE JaHHBbIC B IMpeAesax
yKa3aHHOH reorpadudeckoli oonacTy,

OJIOK pa3feneHust CETOK, KOTOPBIA MPUMEHSIETCS ISl pa3fesieHHsI CETOK B COOTBETCTBHH
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CO CKOH(HMIYypPHPOBAHHBIM KOJNMYECTBOM BBIYMCIHMTEIBHBIX Y3JIOB, HA CETOYHOW IUIOCKOCTH,
COOTBETCTBYIOIEH MEPUAMOHAIBHOMY M 30HAJBbHOMY HANpPABJICHHUSIM B YKa3aHHOM CETOYHOMU
CTPYKType, U  TMOJy4YeHUs TOACETOYHOM  CTPYKTYypBl, COOTBETCTBYIOLIEH  KAXKIAOMY
BBIUUCIUTENIPHOMY V3JIy TIOCJE pa3leieHus, W OONACTHBIX JAaHHBIX, OTHOCSIIUXCS K
COOTBETCTBYIOLIEH CTPYKTYpE,

Y, OTHOCHUTEJBHO Ka’KAOIO BBIYMCIMTEIBHOIO y3Jla, HA OCHOBE 3aJaHHOM CTpaTeruu
pasnesneHus, pa3feseHns CeTOK B YKa3aHHOM MOACETOYHON CTPYKTYpe B IEPBOM HAIPABJICHUH WIH
B YKa3aHHOM BEPTUKAJIBHOM HANPABJIECHUH, U MOJYy4YeHHUs] BTOPUYHON MOACETOYHOU CTPYKTYpbI
NOCJie Pa3feNieHHsi, COOTBETCTBYIOIIEH IJIABHOMY BBIYHCIUTEIBHOMY OJIOKYy B YKa3aHHOM
BBIYUCIUTELHOM y3Ji€, U OOJJACTHBIX TaHHBIX, OTHOCSIIUXCS] K COOTBETCTBYIOIIEH CTPYKTYPE;

OJIOK pacrpeneneHusl NaHHbIX, KOTOPBIA MPUMEHSIETCS I pacrpenesneHuss 00IacTHbIX
JAHHBIX, COOTBETCTBYIOINIUX YKAa3aHHOH BTOPUYHONW MOJACETOYHON CTPYKType, Ha INIaBHBIN
BBIUUCIIUTENBbHBIA OJOK COOTBETCTBYIOINErO BBIYHCIUTENIBHOTO VY3JIa, YKAa3aHHBIM IIEPBBIM
HAIPaBJICHUEM SIBJIIETCA YKA3aHHOE 30HAJBHOE HAIMpPAaBICHUE WM YKa3aHHOE BEPTUKAJIBHOE
HalpaBlieHHe, yKa3aHHas BTOPHYHAs IONCETOYHAs CTPYKTypa BKJIOHAeT B ceOs BTOPHUYHYIO
MIOZICETOYHY IO CTPYKTYPY, COOTBETCTBYIOIIYIO YKA3aHHOMY INIABHOMY BBIYHCIUTEIBHOMY OJIOKY, U
BTOPUYHYK) TOACETOYHYIO CTPYKTYpPY, COOTBETCTBYIOLIYK) IO MEHBbIIEH Mepe OJHOMY
BBIYUCIUTEHOMY MOAOIOKY YKa3aHHOTO BBIUHUCIIUTENBHOTO Y311,

OJIOK yTpaByIeHHsI, KOTOPBII HA OCHOBE YKa3aHHOH 3aJaHHOH CTpaTeruy pacrpeneneHus],
MPUMEHSETCA JUIsl YIPaBIEHUs] YKA3aHHBIM IJIABHBIM BBIYUCIIUTENBHBIM YCTPOHCTBOM IS
pacripeneneHusi OONACTHBIX ~ JAHHBIX, COOTBETCTBYIOIIMX BTOPOCTENEHHOH BTOPUYHOM
MIOZICETOYHOHN CTPYKTYpe, IO MEHbIIEH Mepe Ha ONWH YKa3aHHBIA BIYUCIUTEIbHBIN MTOAOIOK AJIs
TOTO, YTOOBI YKa3aHHBIN IJIABHBINA BBIUNCIUTENBHBINA OJIOK U 110 MEHBLIEH Mepe ONHMH YKa3aHHbIHI
BBIUUCIIUTENBbHBIA MOAOJOK, OCHOBBIBASICh HAa OIEPATHUBHBIX TPEOOBAHMSX, BBIIOJIHIIN
BBIUUCIIEHHE OMEePATUBHBIX JAHHBIX U3 PACIIPEEIEHHBIX OONACTHBIX NaHHBIX, TPUYEM YKa3aHHAsS
BTOPOCTENEHHAsi BTOPUYHAs MOJACETOYHAs CTPYKTypa MOJIy4YeHa IMyTEeM pPasfeleHusl CETOK BO
BTOPUYHOM MOJACETOYHOMN CTPYKTypP€E, COOTBETCTBYIOLIEH IO MEHBIIEH MepPe OTHOMY YKAa3aHHOMY
BBIYUCIUTEIbHOMY TIOAOJIOKY, YKa3aHHBIM IJIABHBIM BBIUHCJIUTENBHBIM OJIOKOM, Ha CETOYHOU
MJIOCKOCTH, COOTBETCTBYIOIIEH YKAa3aHHOMY BTOPOMY  HAIpPABJICHUI0 UM YKa3aHHOMY
BEPTUKAJBHOMY HAIPABJICHUIO, TPUYEM YKa3aHHBIM BTOPBIM HAMPABIECHUEM SIBJIAETCS YKA3aHHOE

7



30HAJIbHOE HATPABJICHUE MITH YKa3aHHOE MEPUIMOHAIIbHOE HAIIPABJICHHE.

B wacTHOM cnyuae peannzaliii yCTPONCTBA YKa3aHHBIH OJIOK YIIPABIEHUS, B YACTHOCTH
OTHOCHTEJIbHO Ka)KIOTO BBIUHCIUTEIBHOrO MOAOIOKa, MPUMEHSETCS ISl YIIPABJICHUs TJIaBHBIM
BBIUUCIUTENbHBIM OJIOKOM YKa3aHHOTO BBIYHMCIMTEIBHOTO Y3J1a MJIsl pa3fesieHus CETOK B
YKa3aHHON BTOPOCTENEHHOW BTOPUYHON MOACETOYHOW CTPYKType B TPETbEM HAINpPABICHUHU B
COOTBETCTBUH C KOJUYECTBOM LEJEBBIX OJIOKOB OOpaOOTKM M3 YKAa3aHHBIX BBIYHCIHTEIBHBIX
noOJIOKOB, ToNy4deHuss oOpabaTbiBaeMON CETOYHOH CTPYKTYpBL, COOTBETCTBYIOINEH KaXKAOMY
[eeBoMy OJIOKy 0oO0paOoTku, W OOJACTHBIX MAHHBIX, OTHOCSIIUXCS K COOTBETCTBYIOINEH
CTPYKType, M pacmpeneleHus OONaCTHBIX JaHHBIX, COOTBETCTBYIOIIMX  YKa3aHHOU
oOpabaTeiBaeMOIl CETOYHOM CTPYKTYPE, Ha YKa3aHHBIN 1eJIeBOl OO0k 00pabOTKU IJIst TOTO, YTOOBI
YKa3aHHbI [eNneBOoil ONoK 0oOpaOOTKM  BBIMOJHUJI BBIYHCIEHUE OOJACTHBIX JaHHbBIX,
COOTBETCTBYIOILIMX YKa3aHHOH 00pabaThlBa€MON CETOYHOW CTPYKTYpe, YKa3aHHBIM ILIEJIEBBIM
onmokoM 00paboTku siBisieTcst 0ok 0OpaboTku ¢ pyHKIMeH Habopa BEKTOPU3OBAHHBIX KOMAH],
COOTBETCTBYIOLIECH THITy TAHHBIX YKa3aHHBIX OOJACTHBIX JAHHBIX.

B BO3MOXHOM ciydae peanu3alii yCTPOWCTBA IVIABHBIM BBIMUCIUTENBHBIA OJIOK
YKa3aHHOTO BBIYUCIUTEIBHOTO y3Jla OOMEHHMBAETCS] NaHHBIMU C IJIABHBIM BBIYUCIHTEIBHBIM
OJIOKOM B JIpyTMX BBIYHCIUTENbHBIX y3JIaX, OTIIMYHBIX OT YKAa3aHHOTO BBIYHUCIIMTENILHOTO Y3JIa,
UCTIONB3ys. CKOH(UTYpHUPOBaHHBIA HHTepdelic mepenadn MHGOpPMALMHK, TPH 3TOM YKa3aHHOE
yCTPOMCTBO AOTIOJHUTENBHO BKIIOYAET B ceOsi: OJIOK mepenayy,

yKa3aHHBIA OJIOK mepenady MPUMEHSETCs Ui Mepenadl OONACTHBIX JAHHBIX LEJeBON
CETKH, MePEIaBaEMbIX IJIABHBIM BBIYHCIIHTEIBHBIM OJIOKOM B IPYTHX BBIYUCIUTENBHBIX Y3JIaX, HA
[JIABHBIA BBIYUCIIUTENBHBIA OJIOK YKa3aHHOTO BBIYUCIMTEIBHOTO y3J1a; YKa3aHHAas IieJieBasi CeTKa
MpeNCcTaBisieT COOOM CeTKy, B KOTOPOU CYIIECTBYET MepeKphiTHe reorpaduueckux obmacteit ¢
CETKOH, COOTBETCTBYIOIIEH OONACTHBIM JaHHBIM, KOTOpBIE pacHpeAeNieHbl Ha YKa3aHHBINA
BBIYUCJIUTENIbHBIN y3€I,

yKa3aHHBIA OJIOK pacrpefesieHuss JaHHBIX MNPUMEHSeTCs, B YaCTHOCTH, IS
pacripenenieHusi OOJNACTHBIX JAHHBIX YKAa3aHHOH BTOPHUYHOW IOACETOYHOH CTPYKTYpPbl H
OOJIAaCTHBIX JAHHBIX LEJNEBON CETKH, TepPEeNaBaeMbIX INIABHBIM BBIYUCIUTEIbHBIM OJIOKOM B
YKa3aHHOM JPYTOM  BBIYHCJIMTENIBHOM  y3Jie, Ha [DJIaBHbIH  BBIYUCIUTENbHBIH  OJOK

COOTBETCTBYHOIIECTIO BEIMUCIIUTECIIBHOIO y3Jia.



B onHOM BO3MOXKHOM BapHaHTE peasu3aliy YKa3aHHBIH OJOK CETOYHOTO pa3/iesIeHuUs, B
YaCTHOCTHU NPUMEHSIETCS JJIS:

ONpEeNeIeHUs] BBIYUCISIEMBIX CETOK B YKAa3aHHOM CETOYHOM CTPYKType Ha OCHOBE
BBIUUCIISIEMBIX TPEOOBaHU,

POBHOIO pAa3f€NICHMs BBMUMCISAEMBIX CETOK B YKA3aHHOH CETOYHOH CTPYKType B
COOTBETCTBUH CO CKOH(UIYPUPOBAHHBIM KOJIMYECTBOM BBIYHCIUTENBHBIX y3JIOB, HA CETOYHOU
MJIOCKOCTH, COOTBETCTBYIOIIEH MEPHUANOHAIBHOMY U 30HAJbHOMY HANPAaBICHUSM B YKa3aHHOU
CETOYHOW CTPYKTYype, U TOJNyUeHUs] HAOOpa BBIYUCIIAEMBIX CETOK, COOTBETCTBYIOIIETO KAKAOMY
YKa3aHHOMY BBIYUCIIUTEIBHOMY Y31y,

MIPOU3BOJIBHOTO Pa3/IeJICHUs] HEBBIUUCIAEMBIX CETOK B YKa3aHHOH CETOYHOU CTPYKTYPE,
HA CETOYHOM MJIOCKOCTH, COOTBETCTBYIOLIEN MEPUUOHATIPHOMY U 30HAJIBHOMY HAMpPABJICHUSAM, U
NOJTy4EeHHUS1 HA0Opa CETOK, COOTBETCTBYIOLIETO YKa3aHHBIM HEBBIUUCIISIEMBIM CETKAM,;

Ha OCHOBE Ha0Opa BBIYHUCISIEMBIX CETOK, COOTBETCTBYIOLIETO KaXIOMY YKa3aHHOMY
BBIUUCIUTEIBHOMY y3Jy, © Habopa CEeTOK, COOTBETCTBYIOLIETO YKAa3aHHBIM HEBBIUHCISIEMbIM
CeTKaM, ONpPEAENICHHs] IOACETOYHON CTPYKTYPbI TOCJIE PA3AENIECHUs], COOTBETCTBYOIIEH KaXKIOMY
YKa3aHHOMY BBIUYHCIUTEILHOMY Y3I1y, U OOJJACTHBIX TAHHBIX COOTBETCTBYIOLIEH CTPYKTYPBI.

B omHOl BO3MOXKHOU peanu3anuu ceTodHas WH(OpMALUs JOMOJHUTENBHO BKITIOYAET
oOnacTHOI TH reorpaduueckoll 00NacTH, K KOTOPOH MPUHAIUICKHUT yKa3aHHAs CETKA, IMPUIeM
yKa3aHHbBIH 0OJaCTHON THI BKITFOUAET THUIT OKEaHa,

€CIM YKa3aHHbIMH OIEPATUBHBIMU BBIYUCIUTEBHBIMA TPEOOBAHUAMH  SIBIISIFOTCSI
BBIUUCIIUTENbHbIE TpPeOOBaHUS LENeBOH NEPEMEHHOHM B MONENM LUPKYJSLUH OKeaHa, TO
yKa3aHHbBIN OJIOK CETOYHOTO pa3feeHNs, B YaCTHOCTH JOTIOJHUTEIBHO PUMEHSIETCS IS

MOJTyY€HUsT O0JIACTHOTO THTIA, COOTBETCTRYIOIIETO KaXKIOH CEeTKE B YKa3aHHON CETOUHOMN
CTPYKTYPpE,

OTIpeNeNIeHUs] CETOK, YKa3aHHBIM OOJACTHBIM THUIIOM KOTOPOH SIBJISIETCS] YKA3aHHBIN THII
OKEaHa, KaK BBIUUCISIEMYIO CETKY.

B onHO#l BO3MOXHOH peanm3anuu OOMEH IaHHBIMH MEXKAY YKAa3aHHBIM IJIABHBIM
BBIYUCIIUTEbHBIM OJIOKOM U YKa3aHHBIM [0 MEHBIIEH Mepe OTHUM BbIUHUCIUTEbHBIM TOIOIOKOM
OCYILECTBJISIETCS C UCNOJB30BAHUEM MPSAMOIO AOCTYIA K MAMSITH.

B opHOH BO3MOXHOH peanu3alull YKa3aHHbIH OJOK VIpaBlIeHHS, B YaCTHOCTH
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JIOTIOJIHUTENBHO IPUMEHSETCS JJIA:

Ha OCHOBE 3aJlaHHOM CTpaTeruyd JBYMEpPHOIO pasleieHHs] BTOPOrO HampaBjieHUs U
YKa3aHHOTO BEPTHUKAJIBHOTO HAIPABJICHUS, YIIPABICHUS YKa3aHHBIM [JIABHBIM BBIYUCIHTEIBHBIM
OJIOKOM JUTSL pasfesieHHsi CETOK BO BTOPUYHOH IMOACETOYHON CTPYKTYype, COOTBETCTBYIOLIEH MO
MEHbBIIEH Mepe OTHOMY YKa3aHHOMY BBIYMCIHTEIBHOMY MOAOIOKY, HA CETOYHOH IIOCKOCTH,
COOTBETCTBYIOLLEHl YKa3aHHOMY BTOPOMY HAalpaBlIeHUIO U YKa3aHHOMY BEPTHUKaJIbHOMY
HAIPABJICHUIO, U NOJYYEHHsI YKa3aHHON BTOPOCTENEHHON BTOPUYHON MOACETOYHON CTPYKTYPBI U
OONacTHbIE MJaHHBIC, OTHOCSINUECS K COOTBETCTBYIOIIEH CTPYKType, IUIA paclpeneeHus
OOJIAaCTHBIX JAHHBIX, COOTBETCTBYIOLIMX BTOPOCTENEHHON BTOPHUYHOW MOACETOYHOH CTPYKType
NOCJIe Pa3[eNieHus], YKa3aHHbIM IJIABHBIM BBIUHCIIUTEIBHBIM OJIOKOM IO MEHbLIEH Mepe Ha OAMH
yKa3aHHbBIN BBMUCIUTEIBHBIN OAOIOK.

TperbuM acrieKTOM IpyIbl U300PETEHUH SBISIETCS yKA3aHHOE JIEKTPOHHOE YCTPOICTBO,
KOTOpOE BKJIFOUaeT B ceOst mporeccop, nHTepeic CBsI3H, MaMATh U LIHHY CBSI3H, IPH 3TOM CBSI3b
MEXAY TPOIeccCOpoM, HHTEP(EHCOM CBA3U U MAMSTBHIO OCYLIECTBIISIETCS Yepe3 LINHY CBS3H,

NaMSITh UCTIONB3YETCS AJIl XPAHEHUS! KOMITBIOTEPHBIX TIPOTPaAMM,;

NPOIIECCOP HCIONB3YETCs AJsl OCYLIECTBICHMs 3Tallbl JIIOOOro crocoda B MEPBOM
aCIIeKTe NPH BBITOJHEHUH NPOTPAMMBI, XPAHSIIEHCS B TAMSITH.

B derBepTOM acmnekTe MpenoCTaBiIeH KOMITBIOTEPHO-YUTAEMbI HOCHTENb HH(OPMALIHH,
KOTOPBIM COAEPKUT KOMIIBIOTEPHYIO IpOrpammy, MpuueM yKa3aHHasl KOMIIBIOTEPHAs IporpaMma
peanu3yeTr sTambl JIIOOOro crnocoba B ONMHMCAHHOM BBIIE TEPBOM ACIEKTE MPH BBITOJIHEHUH
IPOLIECCOPOM.

B cnocobe 00paboTku MHaHHBIX, NPENyCMOTPEHHOM BapUAHTOM OCYIIECTBIICHUS
HaCTOsIIeW 3asiBKM, A Hadaja JOCTUraeTcsl TPEXypPOBHEBOE MapalljieIbHOE BBbIUHCIICHUE
3€MHOI0 IIPOCTPAHCTBA MyTEeM TPEXYyPOBHEBOIO pa3fiesieHHs] TPEXMEPHON CETOUHOM CTPYKTYpbl,
COOTBETCTBYIOLIEH 36MHOMY MPOCTPAaHCTBY, U B JajbHEHILIEM JOCTUraeTCsl YEThIPEXyPOBHEBOE
napaJijielbHOe BBIUMCIIEHHE 3€MHOIO MPOCTPAHCTBA MyTeM paslielieHHs] YeTBEPTOro YpPOBHS B
KQXXJIOM BBIYHCIUTEIBHOM NOAOIOKE, YTO TOBBIIAET 3((EKTUBHOCTb BBIYUCICHUS MOJIENU
LUPKYJALMY OKeaHa Mo " oJrore-upruHe-BepTuKaie”.

Onucanue yeprexei

s Gonee 4eTKOro OOBSCHEHMsS TEXHUYECKUX PEIIEeHHH BAPUAHTOB OCYIIECTBIICHUS
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HACTOSLIEH 3aBKH HIKE MIPUBOIUTCS KPATKOE OMUCAHNE HEOOXONMMBIX MPHIATaeMbIX YEPTEKEH,
HCIIOJIb30BAHHBIX B BapHUaHTaX OCYLIECTBJIEHMsI HacTosiulel 3asBku. CieayeT MOHUMATh, YTO
ClenyIUe NPUIaraeMble Y€pTEKU MOKA3BIBAIOT TOJIBKO HEKOTOPBIE BAPUAHTBI OCYLIECTBICHUS
HACTOALIEH 3asBKU U MO3TOMY HE OJUKHBI PACCMaTPHUBAThCA KaK OrpaHUYEHHE 00beMa, M UTO
APYTHE COOTBETCTBYIOIINE YEPTEIKH TAKIKE MOTYT OBITh MOJIYYECHBI HA OCHOBE 3THX MPHJIATaeMbIX
yepTekeil 0e3 Kakux-I1n0o TBOpUeCKOi paboThl IS CIIEIIMAIUCTOB B JAHHOH 00JaCTH TEXHUKH.

dur 1 npexncraBiser coOOH CXeMAaTHUECKHH UYEPTEX CTPYKTYPbl MHOTOSIEPHOTO
nporeccopa HOBOTO TMOKoJeHWss Shenwel, MPeayCMOTPEHHOTO BAPHUAHTOM OCYIIECTBICHUS
HaCTOSITIEN 3asiBKH;

Qur. 2 mnpencraBisieT COOOM CXEMaTHYECKUH YepTelk MPOUEAyphl MapayljiebHON
0o0palOTKM MaHHBIX B MOAENH LHUPKYJSILUK OKeaHa, MPeIyCMOTPEHHOH BapHaHTOM
OCYILECTBJICHUs] HACTOSILIEH 3asBKH,

Qur. 3 npencrapnsier coOol cxeMaTHUECKHI 4epTek mporecca crocoda odpadborku
JAHHBIX, IPE1yCMOTPEHHOIO BAPUAHTOM OCYLIECTBIEHUS] HACTOALLEH 3as1BKY,

@dur. 4 npencrasiseT cOOOH CXeMAaTHUECKUH YePTEXK PE3yJIbTaTOB TECTOB HA CHIIbHYIO
MacITabupyeMoCTb, PEAyCMOTPEHHBIX BAPHAHTOM OCYIIECTBICHUS HACTOSIIEH 3asBKH;

Qur. 5 npencrasiser coOOM CXeMaTHUECKUI 4YepTeXK Pe3yJIbTaTOB TECTOB Ha ClIadyro
MacITabupyeMoCTb, MPEAyCMOTPEHHBIX BAPHAHTOM OCYIIECTBICHUS HACTOSIIEH 3asBKH;

@dur. 6 npencrasnseT cOO0H CXeMaTHIECKUI YePTEK CTPYKTYPbI yCTPOHCTBa 00padoTKH
JAHHBIX, IPE1yCMOTPEHHOIO BAPUAHTOM OCYLIECTBIEHUS] HACTOALLEH 3as1BKY,

dur. 7 mnpexncraBiser cOOOH CXEMAaTHYECKHH UYEPTEXK CTPYKTYPbl SJIEKTPOHHOIO
00O0pynoBaHus, MPENYCMOTPEHHOTO BAPHAHTOM OCYILECTBICHUS] HACTOSIINEH 3asBKY;

KonkpeTtHbie cioco0bl ocymecTBIeHUsI H300peTeHus!

TexHU4yeckue peuleHus B BApUAHTAX OCYILUECTBJICHMsS] HACTOSINEH 3asBKH SICHO U
MOJIHOCTBIO OMHUCAHbl HUXE B COYETAHUU C TMPUIAraéMbIMM 4YepTeXaMH BAapHAHTOB
OCYLIECTBJIEHUsl HacTosAlled 3asBku. OuUeBHIHO, YTO ONMCAHHbIE BAPUAHTHI OCYIIECTBIIEHUS
SIBJISIFOTCSL TOJIBKO YacCTbIO BAapUAHTOB OCYLIECTBIEHUs HACTOsIIEN 3asBKHM, a He BceMmu. Ha
OCHOBAaHUM BAPWAHTOB OCYILIECTBJICHMs HACTOSINEH 3asBKH, BCE Jpyrue BapHUaHThI
OCYIIECTBJICHHUS, TONyYEeHHbIE 0Oe3 TBOpPUECKOW padoThl CHeLUAIMCTAaMH B JaHHOH oOmactu
TEXHHUKH, TIONAIAI0T B 00BEM OXPaHbI HACTOSIIIEH 3asIBKH.
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Jlns obnerdyeHnst NOHUMAaHUS HIDKE MTPUBEICHO OOBsICHEHNE TEPMUHOB, UCIIONb3yEMbIX B
BApUAHTAX OCYLIECTBICHUS N300PETeHNs:

B MHOTrOs1I€pHOM Iponeccope HOBOTO MOKOJIeHUsT Shenwel (MOIepHU3HPOBAaHHAS BEPCHUS
monenun SW26010) unrerpuposansl 6 rpynm sigep (Core Group, CG) (unm "BBIYHCIUTEIBHBIX

y3JI0B"), KOTOpbIE COEMUHEHBI uepe3 KombleByr ceTb (Loop network), mpu 3TOM KasKIblid
BbMUCIUTENbHBIA  y3en CG  comepXUT OOHY CHHXPOHHYIO JWHAMHYECKYI0 TaMsTh C
MPOU3BOJIBHBIM JOCTYTIOM U YABOSHHOH ckopocThio (Double Data Rate) ¢ uatepdeticom namsaru
(memory interface), onHO BEIMUCIUTENBHOE KOHTPONIbHOE sipo (Management Processing Element,
MPE) (vnu "rmaBHBIN BRIYUCIHTEIBHBINA OIOK") ¥ OHO BhuucuTeabHOE sinpo 8*8 (Computing
Processing Element, CPE) (unmu "BbrMucnuTenbHbI 1moAdioK"), KOTOPbIE COEOUHEHBbI uepes
KOJIBIIEBYIO C€Th, Kak TMoka3aHo Ha Pwur 1. JlaHHbli mpoueccop umeer S512-OutHbiii Habop
UHCTPYKUMH B (popMe «OmHOIN MHCTPYKLUMHU HECKONbKMX AaHHbIX» (Single Instruction Multiple
Data, SIMD), KOTOpBIHi MOXET BBIUHUCIUTD 8 YUCEN ABOHHONW TOYHOCTH OOHOBPEMEHHO, TIO3TOMY
JaHHBIA MPOLeCCOp UMeEEeT MO KpaiiHedl mepe omuH Onok obOpaboTku ¢ ¢yHknmerr Habopa
BEKTOPH30BAHHBIX HHCTPYKLIHH.

ITpu >TOM raBHBIN BhrauCIUTENbHBIN 010k MPE nMeeT He3aBUCUMYIO OEpalliOHHYIO
CUCTEMY, KOTOPBI B OCHOBHOM HCHOJIb3Yy€TCs JJIsl IUIAHUPOBAHUS, paclpeaesieHus], YIpaBiIeHus,
ces3u, 1O w BhrumcneHus, u BhUHUCIUTENbHBIN mon0nok CPE B ocHOBHOM ucmonb3yeTcs s
BbuucieHnst. Berauciaurensasie nondomokn CPE B BeruucnurensHoM y3ne CG pacrnonokeHsl B
Buze Maccusa 8%8. Beruucnurensubie 6510k CPE B3auMOIEHCTBYIOT IPYT ¢ APYTOM U C TIaBHBIM
BBIUUCTUTENbHBIM O10koM MPE, coenuHssich 4yepe3 ceTb BHyTPH MaCCHBA.

OOMeH naHHBIMH MEXKAY IIIaBHBIMHU BhIUUCINTENbHBIMU Otokamu MPE ocymiectensiercs
¢ TOMOIIBID MeTtona uHTepdetica mepenaun nHpopmauuu (Massage Passing Interface, MPI);
OOMEH NaHHBIMH MEXKAY JOOBIMU AByMsl BeMHCIHTEIbHBIMH monOnokamu CPE B maccuse
BbIMUCIUTENbHBIX Toa0NOoKOB CPE MOXeT OCyIIeCTBISATBCS C MOMOLIBIO OJHOTO M3 TaKUX
METOIIOB CBSI3H KaK: ylaJeHHbIH goctyn kK namsatd (RMA), P2P u arperuposanHas cBs3b. OOMeH
TAHHBIMH MEKAY TNIaBHBIM BBIYHCIUTEIBHBIM OJ10koM MPE 1 Berauciurensabeiv nogdiaokom CPE
OCYIIECTBISIETCS uepe3 npsiMoi noctyn k mamsatu (Direct Memory Access, DMA).

Crnoco6 00paloTkM [aHHBIX, MPEIYCMOTPEHHBIH BapUaHTAMM  OCYLIECTBICHHS

HaCTOSILL[efI 3asABKH, MOXKET OBITD NPUMEHEH B CLUEHAPHUU M3YHUYCHHA MOACIN LHUPKYJIALUKU OKCaHa,
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U, B YaCTHOCTH MOJKET OBITh IPUMEHEH B BBIIIEYTOMSHYTOM MHOTOSIIEPHOM MPOLIECCOPE HOBOTO
NOKOJIeHUst Shenwel IJIst peann3ai U3y4eHUs MOAENU HUPKyIsiuuu okeana. Criocob obpaboTku
JAHHBIX TIO3BOJISIET TOJIyUYNUTh TPEXMEPHBIE OKEAHUUECKHE 3HAUSHHSI B PEaIbHOM BPEMEHH, TAKHE
KaK TeMIeparypa OKeaHa, COJIEHOCTb, IMHAMHYECKAs BBICOTA MOBEPXHOCTH MODS, OKEaHCKHE
TEUEHUs U TUIOTHOCTh MOPCKOTO JIb/1a, O0ECIEIUTh BBIYHCIUTEIbHYIO MOANEPIKKY IS N3YUSHHS
MOZIENTH LIUPKYJISILIUN OKeaHa.

Crnenyer orMeTuTbh, 4TO Croco0 0OpPabOTKM NaHHBIX, MPENyCMOTPEHHBIH BapHaHTAMHU
OCYIIECTBJICHUS] HACTOALIECH 3asBKH, MOXKET TAaKk€ NMPUMEHSTbCS B JAPYTHX MpoLeccopax, Iue
MPUCYTCTBYET HECKOJIBKO BBIYUCIIUTENBHBIX OJIOKOB, UTO HE OTPAHUYMBAETCS HACTOSIIIEH 3asSBKOM.

Kak nokazano Ha @ur: 2, B ciocobe 00paboTKH AaHHBIX, IPEAYCMOTPEHHOM BaPHAHTOM
OCYIIECTBJICHUS] HACTOALIECH 3asBKH, B COUYETAHUH C XapPAKTEPUCTHKAMU MOIENH LMPKYJSIIUU
OKeaHa, B OCHOBHOM pa3paboTaHbl MapajulelbHbIE BBIYUCIEHHS NEPBOTO YPOBHS MOIENH
IUPKYJSIIMA ~ OKeaHa - Ha OCHOBE  MEPUAMOHAIBbHO-30HAJIBHOTO  TOPH30HTAJIBHOTO
MPOCTPAHCTBEHHOTO pa30MEHHsI IIIABHBIM BBIUHCIIUTEIBHBIM OJIOKOM, MapaJuleIbHbIC BBIYHCICHUS
BTOPOTO YPOBHS MOIENIH LHPKYJSILUM OKeaHa - Ha OCHOBE MEPHIHOHAIBHO-30HAJBHOTO
TOPU30HTAJIBHOTO TMPOCTPAHCTBEHHOTO pPa30MEHUs] TJIABHBIM BBIYMCIUTEIBHBIM OJIOKOM U
BBIYUCIUTENbHBIM TIONOJIOKOM, M TapajulebHble BBIMUCIEHHUS TPETbEro YpPOBHS MOIENU
LIUPKYJSIIMA ~ OKeaHa - Ha OCHOBE MEPHUAMOHAIBHO WM  30HAJIbHO-BEPTHKAJIBHOTO
TOPU30HTAJBHOTO  MPOCTPAHCTBEHHOTO pa30MEHUs BBIUUCIUTENbHBIMU  MONOJIOKAMH, B
JanbHEeHImeM MOXKYT OBITh BKJIFOUEHBI MapajlieNibHble BBIYMCICHUS UYETBEPTOrO YPOBHS - Ha
OCHOBE MEpPUAMOHAIBHOTO WM 30HAJBHOTO MPOCTPAHCTBEHHOro pa3dmeHusi Habopa
BEKTOPH30BAHHBIX MHCTPYKLHUH, YTO IMO3BOJSIET PEAIU30BATh TPEXMEPHOE MPOCTPAHCTBEHHOE
pa3bueHre MOIeTH LHPKYJSIIUU OKeaHa Mo "HONroTe-IUpOTe-BEePTUKAIN', W MOBBICUTH
3¢ EKTUBHOCTD BBIMHUCICHHUS MOAEIH UPKYJBILUU OKeaHa 1o " ONroTe-IHupoTe-BepTUKAIN" .

I'me nmonrora OTHOCHTCS K MEPHIMOHAIBHOMY HANPABICHUIO HAa OCHOBE 3€MHOIO
NPOCTPAHCTBA, HAPUMEP: HAIMPABICHUE OCH X; IIUPOTAa OTHOCUTCS K 30HAIbHOMY HAIPABICHUIO
HA OCHOBE 3€MHOT'0 NMPOCTPAHCTBA, HANPHMEP: HANpaBlieHHE OCH Y, M BEPTHKaJIb OTHOCUTCS K
BEPTUKAJIBHOMY HAIPaBJIEHUIO HA OCHOBE 3€MHOT'0 MPOCTPAHCTBA, HAIPUMED HAMPABIIEHHE OCH Z,
U N - YUCJIO HAIIPABJIICHUH OCH X.

[IpennoyruTenbHbIe BApUAHTBI OCYIIECTBJICHUS] HACTOSINEH 3asBKH OMHMCAHBI HUKE B
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COYETAHUH C MPWIATAEMbIMH 4YepTEKaMH OMUCAHUS, MPH ITOM CJIENAyeT MOHUMATh, YTO
OIMHCAHHbBIE 37IeCh MPENNOYTHTEIbHbIE BAPUAHTBI OCYLIECTBICHUs MpPeIHA3HAYEHbl TOJBKO IS
OINMUCaHUsI U OOBSICHEHHsI U300pPETEeHHs U HE MpeIHa3HAYeHbI [JIsl OrpaHUueHHs U300peTeH s], 1
YTO BAPUAHTBI OCYLIECTBICHHUSI U OCOOEHHOCTH B BAPHAHTAX OCYLIECTBJICHHUs HACTOSLIEH 3asBKU
MOTYyT KOMOMHHPOBATHCS PYT C APYTOM B TOM Clly4ae, KOraa OHU He MPOTHBOPEYar APYT APYTY.

Qur. 3 npencrapnsier coOol cxeMaTHUECKHI 4epTek mporecca crocoda odpadborku
JaHHBIX, TPEIYCMOTPEHHOIO B OJHOM BAapUAaHTE OCYIUECTBJICHHMs HACTOsLei 3asBku. Kak
MMOKa3aHo Ha Pur. 3, 3TOT CrIOCOO MOKET BKJIIOYATh!

Oran S310: Pasmensitor 3emuro Ha reorpaduueckue 0o0JacTH B MepPUAHOHATHHOM,
30HAJIPHOM M BEPTHKAJIbHOM HAIMpPABJIEHHUAX B COOTBETCTBHH C 3aJaHHBIM MPOCTPAHCTBEHHBIM
paspeleHueM, Mojiyydasi COOTBETCTBYIOINYIO TPEXMEPHYIO CETOYHYIO CTPYKTYpy 3eMiu u
UH(POPMALIMIO CETOYHON COOTBETCTBYIOIIEH CTPYKTYPHL

3amaHHOE MPOCTPAHCTBEHHOE Pa3peIeHHE OMPEeIsieT pa3Mep Pa3neIeHHON CETKH, YeM
BBILIE pa3peLIeHHe, TEM MeJbue CEeTKa, T.e. TEM MEHbILE pa3Mephbl CETKH.

B xoHkperHOl peanusaunuu, B codeTaHun ¢ Pur 2, 3emnro pasnessiloT Ha
reorpaduyueckie 00JaCTH B COOTBETCTBHUHU C 3aJaHHBIM MPOCTPAHCTBEHHBIM pPa3peLICHHEM B
MEpPHUIUOHAIBHOM, 30HaJbHOM U BEPTHUKAJIbHOM HAMPABICHHSX, MOJTyYasi TPEXMEPHYIO CETHATYIO
CTPYKTYpY, COOTBeTcTBytOIIyt0 3emin. [lpu 3Tom Kaxknasi reorpaduueckas o0nacTb sBIAETCS
CETKOM B 3TOU CETOYHOHN CTPYKTYpE.

IMockonbky reorpadudeckass obmacTe uMeeT reorpaduueckoe MECTOMONOXKEHHE,
COOTBETCTBYIOIASI CETKA TakKe HMeeT TO K€ reorpaguyueckoe MeCTOIMOJOKEHHE, |
COOTBETCTBYIOIIASI CETKa TAaKXKe MMeeT OOJIaCTHBbIE JAaHHbIE, KOTOpbIe CYLIECTBYIOT B IMpeaesax
3TOM reorpadudeckoit obiaactu.

Hanpumep, nienesasi reorpadudeckast odbnactb npencrapisier codoii MOpCKyro 001acTsb,
NPUHAIEKALIYIO CTPaHe A, Ha MIOCKOCTH, COOTBETCTBYIOLIEH MEPUANOHATIBHOMY M 30HAJIBHOMY
HaIpaBJIeHUsIM, MPUYeM AaHHas O0JacTh MPeAcTaBiseT coOOi 00acTb, OKPY)KEHHAsl TOYKOM

TOUKOH

2 2

reorpaguyeckoro TMONOXKEHUS 4, TOYKOH reorpaduieckoro MOJOXKeHus b
reorpa(puecKoro MoOJIOKEHHUsI ¢ U TOUKOH reorpaduueckoro nojokeHus d, onpeaesieHHbIMHU 1O
MCPUAUOHAJIBHOMY W 30HAJIBHOMY HAIIPABJICHUAM, T.€. pa3MEpbl CCTKU, COOTBeTCTBYI'OH_[eﬁ 3TOU

1eneBoil reorpaguueckoii 00JacTH, HAa IUIOCKOCTH, COOTBETCTBYIOLIEH MEPUIUOHAIBHOMY U
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30HAJIBHOMY HaIlPaBJICHUSIM, MPEACTABISIIOT COOOH MOPCKYIO 0OJIACTb, MPUHAJIEKAILYIO CTPAHe
A, B 3TOM Cily4ae JaHHas CETKa CONEeP KUT 00JacTHBIC TaHHbIE TaHHON 00JIaCTH OKEeaHa, TAaKHe Kak
TeMIIepaTypa OKEeaHa, COJEHOCThb, AUHAMUYECKAsl BBICOTA MTOBEPXHOCTU MOPsi, MOPCKHE TEUEHUs,
KOHLIEHTPALUsI MOPCKOTO JIbJIA U T.A..

IIpn sTOM, e€cnu wHCchaenoBaTeNbCKUe TPeOOBAHUA MOMENU LHUPKYSIIUA OKEeaHa
3aKJIIOYAIOTCS B U3YUEHUH TEMIIEPaTypbl OKeaHa, JaHHbIE O TEMIepPaType OKeaHa M3 OOIaCTHBIX
JAHHBIX SIBJIAIOTCSI ONEPAaTUBHBIMU JAHHBIMU, COAEPKALIUMHUCS B TAHHON CETKE.

Hanpumep, BO3pMEM MOAENb LUPKYJSILUNA OKEaHAa B Ka4€CTBE NMpPUMepa I U3Y4YEHUs
TEMIIEPaTypbl OKEaHa, B 3TOM Cllydae ONEPATHUBHBIMU JAHHBIMU SIBJISIETCS TEMIIEpaTypa OKeaHa.
IIpy OCTOSIHHBIX pa3Mepax LeseBoi reorpaduIeckoil 00nacT TeMIepaTypa OkeaHa IOCTETIEHHO
CHIDKAETCs TI0 Mepe YBEJIMUSHHs TIIyOHUHBI OKeaHa (T.€. BBICOTBI IO BEPTHUKAJIH), IOSTOMY CETKa,
COOTBETCTBYIOIIAsA LEJIEBOW reorpaduueckoll o0MacTH, BKIIOYAET TEMIIEpATypy OKeaHa,
COOTBETCTBYIOIIYI) PA3JIMYHBIM BbICOTAM IO BEPTUKAJIM.

To ectb, cerounas nHGOPMALN KaXKIOH CETKH BKJIIOYAET reorpaduveckyro odaactb, K
KOTOpPOW TMNpPUHAAJIEKUT CETKA, W OINEepaTUBHbIC JaHHbIE B Mpenesiax COOTBETCTBYHOLIEH
reorpagudeckoii odnacTu.

Oran  S320: pa3gensloT CEeTKM B CETOYHOH CTPYKType B COOTBETCTBHHM CO
CKOH(UTYPUPOBAHHBIM KOJIMYECTBOM BBIYHCIHTENbHBIX Y3JI0B, HAa CETOYHOH IUIOCKOCTH,
COOTBETCTBYIOIIIUE MEPUAMOHAIBHOMY W 30HAJIBHOMY HAIpPaBJICHUSIM B CETOYHOU CTPYKTYpE,
nojy4ast MOACETOYHYIO CTPYKTYpy IIOCJIE€  Pa3feNIeHUs, COOTBETCTBYIOIIYK)  KaKIOMY
BBIYUCIUTEILHOMY Y3I1y, U OOJIACTHBIE JaHHBIE, OTHOCALINECS K COOTBETCTBYIOLIEH CTPYKTYpeE.

B coderanuu ¢ Qur. 2, mocKonbKy MacTabbl CETOK MO OCSM X 'y 3HAUUTENIbHO OOJIbIIIE,
YeM I10 OCH Z, JUIl YMEHBIICHUS! BbIYUCIUTEIBbHOIO 00beMa 3TOW CETOUHOU CTPYKTYpPBI MOKHO
CHauaJla pas3esATh CETKH B CETOYHOU CTPYKTypPE B COOTBETCTBUM C MEPUANOHAIBbHO-30HAIBHON
TUTOCKOCTBIO CETKH, T.€. Pa3AeysITh CETKH B CETOUHON CTPYKTYPE BIOJb OCEH X U Y, T.€. TOOUBaThCs
JEKOMITO3ULIH OOJNIACTHBIX TaHHBIX M3 PA3JIMYHBIX reorpaduyeckux odmacTed, U pactpenessTh
MOy YEHHBIE My TeM Pa3fesICHHs CETKH Ha Pa3JINUHbIC TJIABHBIE BHIYHUCIUTENbHbIC OJIOKH, T.€. Ha
pasnuusble Tporiecckl MPL, 4TO MO3BOJIAET Pa3NUYHBIM IJIABHBIM BBIYHCIUTENBHBIM OJIOKaM
BBIMOJIHUTH NAPAJIIEIbHOE BEIUYUCIIEHHE PACTIPEACICHHBIX OOJACTHBIX JAHHBIX PA3JIMYHBIX CETOK.

B koHKpeTHOH peannu3anuu, Ha OCHOBE MOJIy4eHHOU TPEXMEPHOU CETOYHOU CTPYKTYPBIL,
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Pa3neNSIIOT CETKH B CETOUHOM CTPYKTYPE B COOTBETCTBUH CO CKOH(PHUTYPHUPOBAHHBIM KOJIMYE€CTBOM
BBIUHCJIUTENBHBIX Yy3JI0OB, HAa COOTBETCTBYIOLIEH IUIOCKOCTH CETKHM, COOTBETCTBYMOLIEH
MEpPUIMOHAIBHOMY M 30HAJbHOMY HAIpPaBlE€HUSAM, T.€. MyTeM pasfeNeHus MOay4aroT
MOZICETOYHYIO CTPYKTYpPy C TakuM K€ CKOH(QUIYPHPOBAHHBIM KOJMYECTBOM, Kak H Y
BBIYUCIUTENBHBIX Y3JI0B, TAKMM OOpa3OM IMOJy4aroT OOJNACTHBIE TAHHBIE, COOTBETCTBYIOIIHE
Ka)X10H MOACETOUYHON CTPYKType, U pacHpeAesioT KaKAYI0 MONYyYEeHHYH MyTeM pasfesieHus
MOZICETOYHYIO CTPYKTYPY M OOJAaCTHBIE NAHHBIE, OTHOCSIIUECS K COOTBETCTBYIOIIEH CTPYKTYpE,
Ha KaKJIbIl BBIYMCIUTENbHBIN y3el.

B nanpHelimieM, MOCKONBbKY OONACTHBIE MAaHHBIE HEKOTOPBIX CETOK B IOJNYYEHHOH
TPEXMEPHON CETOYHON CTPYKType MOTYT HE BKJIIOYATh ONepaTUBHbIE AHHBIE, 3TH CETKH MOTYT
Ha3bIBaTbCs HEAEMCTBUTEIbHBIMU CETKaMH, T.€. CETKaMH, KOTOpble HE HUMEIOT OTHOLIEHHUS K
ONEPATUBHBIMU BBIYUCIUTEIbHBIM TPEOOBAHUSM, TO3TOMY JMJISI TMOJYYEHHUS TOYHBIX ITAHHBIX
LIEJIEBbIX TIEPEMEHHBIX MO/ ONEPATUBHBIMHU BBIUHUCIUTEIBHBIMH TPEOOBAHMSIMH, HEOOXOOUMO
CHavaJja ONpeAeNnuThb BhIUUCIsIEMblE CETKH B CETOUHOM CTPYKType, KOTOpble UMEIOT OTHOLIEHUE K
L[€JIeBbIM NIEPEMEHHBIM, B YaCTHOCTH!

Ecnu onepaTHBHBIMH BBIYUCIHTENbHBIMUA TPEOOBAHMSIMH SIBJISIFOTCS BBIYUCIUTEIbHBIE
TpeOOBaHUs I LENeBOH MMEPEeMEHHON B MOIEIH MUPKYJISLUK OKeaHa, TO MOJy4aroT O0JacTHOM
THUI, COOTBETCTBYIOIIUI KaXKAOH CETKe B CETOYHOH CTPYKType; rae oOJacTHOW THII — 3TO
oOmacTHOI Tun reorpaduueckoll obmacTH, K KOTOPOW NpUHAIJIEKUT ceTka. OOnacTHOW THI
reorpagudeckoii 00JacTU MOMKET BKJIIOYATh MOPCKYK 001acTh, CYXOMyTHYH 0O01acTh,
pPaBHHHHYIO 00J1aCTh, TOpHONIECHas 00J1acTh U Tak panee. [locne 3Toro cerka ¢ MOPCKUM THIIOM B
KauecTBe 00JaCTHOTO THIIA, ONPENEISIETCS KaK BEIUUCIIIEMAast CETKA.

B HekoTOpBIX BapHaHTax OCYIIECTBICHUS, IS JOCTIDKEHHS OaTaHCUPOBKH HATPY3KH HA
BBIUNCJIUTENbHbIE Y3/Ibl M YBEJIUYEHUs] CKOPOCTH BBIYMCIEHHUS, T[OCIe€ OIpeeseHus
BBIUHCJISIEMBIX CETOK, BBIUNCIISIEMbIE CETKH MOXHO pPa3/eliiTh IOPOBHY CETKU B COOTBETCTBUU CO
CKOH(UTYPUPOBAHHBIM KOJIMYECTBOM BBIYHCIHUTENBHBIX Y3JIOB, HAa CETOYHOH IUIOCKOCTH,
COOTBETCTBYIOLLEH MEpPUINOHAILHOMY M 30HAJIBHOMY HaIlpaBJIEHUSM B CETOYHON CTPYKTYpE,
nojy4ast HA0Op BBIMUCIISIEMBIX CETOK, COOTBETCTBYIOIIHMH K)KJOMY BBIUHUCIUTEILHOMY Y3I1V,

B 1O BpeMs MpOU3BOJIBHO PA3ENSIOT HEBBIYUCISEMbIE CETKH (T.€. HEACHCTBUTEIbHBIE
CETKH) B CETOYHOU CTPYKType, Ha CETOYHOMN TIOCKOCTH, COOTBETCTBYIOILIEH MEPUANOHATIHPHOMY U
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30HAJIbHOMY HANPABJICHUSM B YKa3aHHOH CETOYHOH CTPyKType, Noiydas HaOOp CETOK,
COOTBETCTBYIOLIUI HEBBIYHUCIIAEMbIM CETKaM;

Ha ocHoBe Habopa  BBUHCISEMBIX CETOK, COOTBETCTBYIOIIETO  KaKAOMY
BBIUUCIUTEIBHOMY Vy3J7y, U Habopa CETOK, COOTBETCTBYIOIIEr0 HEBBIYHCISIEMBIM CETKAM,
ONpeNeNsAoT MONCETOUHYI0 CTPYKTYpy IIOCH€ pasfeNieHus, COOTBETCTBYIOILYI KaKIOMY
BBIUUCIIUTEILHOMY Y3I1y, U OOJJACTHBIE JAHHBIE COOTBETCTBYIOIIEH CTPYKTYPHL.

B BbiieonucaHHOM BapuUaHTE OCYIIECTBIEHHs TOJIbKO MOXHO BBIMOJIHATH BBIUUCIIEHHE
OOJIACTHBIX TaHHBIX B BBIUHUCIIIEMBIX CETKAX, & HE BHIMOJIHATH BHIYUCICHHE OOJaCTHBIX JAHHBIX B
HENEeHCTBUTENBHBIX CETKAX, TAK YTO BBIUHCIUTENBHBIH 00bEM KKIOTO BBIMUCIUTEIBHOIO y3J1a
orpenensercs TOJNBKO KOJMYECTBOM BBIUHCIISIEMBIX CETOK, TaK 4YTO pa3fessloT IIOPOBHY
BBIUNCJISIEMbIE CETKH, B COOTBETCTBHUHM C KOJMYECTBOM BbIYUCIUTENBHBIX Y3JIOB, TEM CaMbIM
KOJIMYECTBO pACIpENENIEHHbIX BBIUNUCISIEMBbIX CETOK Ha KaKAblH BBIYMCIUTENbHbIN Yy3el
cOamaHCUPOBaHO, TAKUM 00Pa30M HOCTUTAETCsI OaTaHCHPOBKA HATPY3KH BBIYHCIUTEIbHBIX Y3JI0B.

Cnenyer OTMETHTb, YTO B MPHUBEASHHOM BBIIIE CIIOCOOE OCYIIECTBJIECHUS TOJBKO
HEOOXOIUMO Y4€eCTb, SABJSIETCS JIU KOJTMUECTBO PACTIPEAETICHHBIX BBIYUCISIEMbIX CETOK Ha KaYKIbIN
BBIYUCIIUTENBbHBIN y3€J cOaJaHCHPOBAHHBIM, H HE HYJKHO YYECTh KOJHUYECTBO PACIPEAEIIEHHbBIX
HENeHCTBUTENbHBIX CETOK Ha HEro, HampuMep, BCE HENCHCTBUTENbHBIE CETKH MOTYT ObITh
pacrpeseseHbl Ha OUH BBIYUCIUTEIbHBIN y3€ll LeJMKOM WM Ha HECKOJbKHUE BBIUHCIUTEIbHbIE
y3JIbI CITy4aiHBIM 00pa3oM, T.€. Crioco0 pacrpeneieHns He OrpaHudeH.

Otan S330: OTHOCHUTENBHO Ka)KAOTO BBIUHCIUTEIBHOTO y3ja, HA OCHOBE 3aJaHHOU
CTpaTeruu pasieyieHus], pasAelsioT CETKU B MOACETOYHOW CTPYKType B IEPBOM HalpaBJeHUH,
nojy4ass BTOPUYHYIO IOACETOYHYIO CTPYKTYpPYy TIOCJT€ pasdesieHuss U OONacTHbIE HaHHBIE,
OTHOCALIMECS] K COOTBETCTBYIOINEH CTPYKType, W paclpenessstoT o0JacTHble IaHHBIE,
COOTBETCTBYIOLIME BTOPUYHON ITOCETOUHOM CTPYKTYPE, HAa STOT INIABHBIA BEIYHCIUTEIBHBIHN OJIOK.

I'ne nepBbIM HalpaBlieHHEM SIBJISIETCS] 30HAJIbHOE UJIH BEPTUKAJIbHOE HANpaBJIEHUE.

B koHKpeTHOH peamuzanuy, Ui AOCTIDKEHHs OallaHCUPOBKH HArpy3KH IJIABHOTO
BBIYUCIUTENBHOrO OJIOKAa M 1O MEHBLIEH Mepe ONHOTO BBIMHCIUTEIHHOrO MONOJIOKa B KaXKIOM
BBIUUCIUTENIBHOM y3JIe, CTpaTeryusl pas3lNeleHHuss MOXeT ObIThb 3aJaHa B COOTBETCTBUU C
KOH(UTYpaluel KOJIMYeCTBA BBIMUCIUTENbHBIX OJIOKOB B BBIYHCIUTEIBHOM Y3J€, HAIPHUMED,
CTpaTerusi pa3neeHus] B COOTBETCTBHH C KOJIMYECTBOM BBIUHCIUTENBHBIX OJIOKOB.
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PaspensioT ceTkH B IOACETOYHOM CTPYKType B 30HAJbHOM HANpaBlIeHUH WIH
BEPTUKAJIbHOM HAMpaBleHUH HAa OCHOBE 3a/laHHOI CTpaTeruu pasjiesieHus, roiyyas BTOPUUHYIO
MOZICETOYHYIO CTPYKTYpy TIOCHE pasfesieHus: W OOJNacTHblE JaHHBbIE, OTHOCSIOUECS K
COOTBETCTBYIOLIEH CTPYKType, U pAaCHpPEAesioT OONACTHbIE JaHHBIE, COOTBETCTBYIOIIHE
BTOPUYHOH TMOJACETOYHONW CTPYKTYpe, HAa IVIABHBII BBIMUCIUTENbHBIH Onok. Bropuunas
MOZICETOYHAsE ~ CTPYKTypa BKJIIOYaeT B ce0fd BTOPUYHYIO  TIOICETOYHYIO  CTPYKTYDY,
COOTBETCTBYIOLIYIO IJIABHOMY BBIYHCIHTEIBHOMY OJIOKY, 1 BTOPHUYHYIO MOACETOYHYIO CTPYKTYPY,
COOTBETCTBYIOLIYIO 110 MEHbIIEH MEpe OHOMY BBIYHCIUTEIBHOMY IOIOJIOKY BBIUHUCIUTENBHOTO
y3Ja.

B HekoTOphIX BapuaHTax OCYINECTBJICHUS IJIABHBIA BBIUYHCIUTENbHBIA OJOK B APYromM
BBIYUCIUTEIHOM y3JI€, OTJIMYHOM OT IAHHOTO BBIYHCIIUTENIBHOTO Y3JIa, Tepenaer oOJacTHhIC
JaHHbIE 1IeJIEBOH CETKU HA IVIABHBIN BBIYUCIUTENbHBINA OJOK B JAHHOM BBIMHCIUTEIHHOM Y3JI€ B
pekuMe Tmepenavu NaHHbIX 4depe3 uHtepdeiic nepenaun nadopmaru MPL. I'me nenesas cerka
npencTaBisier coOOl CeTKy, B KOTOPOH CyIIeCTBYeT MepeKpbITHe reorpaduueckoll odnactu ¢
CETKOM, COOTBETCTBYIOIIEH pacIpeneleHHbIM OOIACTHBIM JaHHBIM Ha BBIYHCIUTEIbHBIHN Y31, T.C.
B JIAHHOM CeTKe, COOTBETCTBYIOLIEl BBIUHUCIUTENBHOMY Y31y, CYINECTBYeT IepeKphITHe
reorpaduyeckoil 06JacTH C LeNeBOH CETKOH, MPUYeM AaHHOE NEPEKPBITHE MOXKET ObITh B BUJIE
YaCTUYHOTO MEPEKPBITHS IBYX reorpadpuieckix odmactei.

Takum o0Opa3oM, mocie TMONY4YeHHs BTOPUYHOH TMOACETOYHOH CTPYKTYpbI TOCHE
pasnesneHus U 00JaCTHBIX JAHHBIX, OTHOCSIIIUXCS K COOTBETCTBYIOIIEH CTPYKTYPE, PACTIPENENSIOT
oOJacTHBIE JaHHbIE BTOPUYHON MOACETOYHON CTPYKTYPBI M OOJNIACTHBIE JaHHBIE LIEJIEBOH CETKH,
nepeaBaeMble IIIABHBIM BBIUHCIUTENBHBIM OJIOKOM APYTOrO BEIUUCIUTENBHOTO Y371a, Ha TIABHBINA
BBIYUCIUTENbHBIN OJIOK 3TOTO BEIMUCIUTENBHOTO y3J1a.

B npuBeneHHOM BhIIIE CTOCOOE OCYIECTBIEHUS, KOT/a INIaBHBINA BBIYUCIUTENbHBINA OJIOK
OTBeUaeT 3a OOMEH [aHHBIMH MEXIy DJIAaBHBIMH BBIYHCIUTEIbHBIMH OJIOKAMH B Pa3HbIX
BBIUHCJIUTENBHBIX Y3J1aX, €ro Ieperadya AaHHBIX C JPYrUM [JIABHbIM BBIMUCIUTEIbHBIM
ocyluecTBisAeTcs B pesxxume MPL

Ortan S340: Ha OCHOBe 3aJaHHON CTpaTernuu paclpeeNeHus, YNPaBisIIOT [NIABHBIM
BBIUUCIUTENbHBIM OJIOKOM JUI  pacrpeneneHuss OONAaCTHBIX HAaHHBIX, COOTBETCTBYHOIINX
BTOPOCTENEHHON BTOPUYHON MOACETOYHON CTPYKType, IO MEHbIIEH Mepe Ha OuH
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BBIUHCTUTENbHBIA MOIOJIOK.

I'ne BropbIM HanpaBIeHUEM SIBJISETCS 30HAJIBHOE WM MEPUINOHAJIBHOE HanpasyieHue. B
IJIAHE 3aJaHHOM CTpaTeruu pachpeAcsieHus, Ha OCHOBAHMM €MKOCTHM MaMATH YCTPOHCTBA
SMITUPUYECKUX 3HAYCHUH WM BBIYHCIUTENILHOTO TOAOJIOKA, MOXKHO YCTAHOBUTH CTPATETHIO
JIByMEPHOT'O Pa3lesICHUs] BTOPOTO HAIPABJICHUS C BEPTUKAJIBHBIM HAIMPABJICHUEM, T.€. CTPATETHIO
IBYMEPHOTO pa3lesieHUs] 30HAJbHOIO HAIpaBj€HUs WM MEPUAUOHAIBHOIO HAIpaBJEHUs C
BEPTUKAJbHBIM HAIPABJICHUEM, WU CTPATErHIO0 Pas3lesieHHs] B COOTBETCTBUU C KOJUYECTBOM
BBIUUCJIUTENbHBIX OJIOKOB, KOTOPBIE B YACTHOCTH MOTYT OBITh YCTAHOBJIEHBI B COOTBETCTBUU C
(hakTUYECKON CUTyaIUel, U HACTOSIIAs 3asIBKA HE OTPAHUYHBAETCS STUM.

Bo3bpMeM B kaueCcTBe MpUMeEpPa CTPATETUIO ABYMEPHOTO Pa3ieICHUsI MEPUANOHAIBHOTO U
BEPTUKAJBbHOIO HAMNpPAaBJIEHWUN, JaHHAas CTparerus ABYMEPHOIO pAa3fAeNE€HUs] OTHOCUTCS K
CTpaTeruy, B KOTOPOH COXPaHSIOT HEU3MEHHYIO CETOYHYK) CTPYKTYpPYy MEPHUAHOHAJIBHOTO
HaIpaBJICHUs, U Pa3AesIlOT CETKHM B COOTBETCTBYIOLIEH CETOYHOM CTPYKType, 30HAJbHOE M
BEPTHKAJIbHOE HATPABJICHUS B COOTBETCTBUH C 33a/JIaHHBIM JIBYMEPHBIM 3HaYEHHEM (Hampumep,
IBYMEpPHOe 3HaueHWe 3x4) Ha CETOYHOH IUIOCKOCTH, COOTBETCTBYIOIIEH 30HATBHOMY U
BEPTUKAJIbHOMY HaITPaBJICHUSIM.

B xoHKpeTHON peanu3alnny, BO3bMEM 3aJaHHYIO0 CTPATErHIO PaCIpEeaesIeHUs B KAUeCTBE
MpUMepa 3aJaHHOM CTPATEruu 1By MEPHOTO Pa3AesieHUs BO BTOPOM HAIMPABJICHUHU U BEPTUKAIBHOM
HAIPaBJICHUHM, Ha OCHOBE 3aJaHHOU NByXMEPHOW CTPAaTerHH pa3feleHusi, COOTBETCTBYHOILIEH
BTOPOMY HAaIPaBJEHUIO U BEPTUKAJIbHOMY HANPAaBJICHUIO, YIPABJISAIOT [NIABHBIM BBIYHUCIUTEIbHBIM
OJIOKOM B BBIUHCJIUTEIILHOM Y3JIe IJIsl pa3nesIeHHs] CETOK BO BTOPUYHON MOACETOYHOM CTPYKTYpE,
COOTBETCTBYIOIIUX MO MEHBIIEH Mepe ONHOMY BBIYUCIHTEIPHOMY IONOJIOKY, Ha CETOYHOMU
MJIOCKOCTH, COOTBETCTBYIOIIEH BTOPOMY HAIIPABJICHUIO (T.€. 30HANBHBIM WJIH MEPUIUOHATIBHBIM)
U BEPTUKAJIBHOMY HAIPaBJEHMIO, IMOJy4Yash BTOPOCTENMECHHYK) BTOPUYHYIO TMOICETOYHYIO
CTPYKTYypy U OONAcTHBIE NaHHBIC, OTHOCSINHMECS K COOTBETCTBYIOLIEH CTPYKType, W TOCIHe
pacrpeneneHus] TINABHBIM BbIUUCIUTEIbHBIM OJIOKOM OOJIACTHBIX JTaHHBIX, COOTBETCTBYFOIIHX
BTOPUYHOM TMOACETOYHON CTPYKType TOCHE pas3lesieHHs, IO KpallHeH Mepe Ha OnHuH
BBIUUCIUTENbHBIA TOAOOK, TJIABHBIM BBIYUCIUTENbHBIM OJOK M TO KpailiHell Mepe OnuH
BBIUUCTUTENbHBIA MOAOJIOK BBIMOJHSIIOT BEIUMCICHIE OTIEPATHBHBIX JAHHBIX M3 PaCTPeeIeHHbBIX
00TaCTHBIX TaHHBIX HA OCHOBE OTIEPATHUBHBIX TPEOOBAHUN.
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B nanbHelilieM, NOCKONbKY JaHHBbIE BBMMUCISIIOTCS B KaXXAOM BBIUHUCIMTEIBHOM
nopONoKe  MapajulelbHbIM — O0pa3oM  BEKTOPH3ALMM  JaHHBIX, OTHOCHUTENbHO  KaXIOro
BBIYUCIUTEBHOTO MOAOIOKA YIPABISIIOT [NIABHBIM BBIYHUCIUTENbHBIM OJIOKOM B BBIYHUCITUTEIEHOM
y3Jie JJIs1 pa3fesieHusl CETOK BO BTOPUYHOH MOACETOYHOM CTPYKTYpe B TPEThEM HAIpaBJIE€HUU, B
COOTBETCTBUH C KOJMYECTBOM ILIENIEBBIX OJIOKOB OOpaOOTKM W3 BBIMHCIUTEIBHBIX MOAOJIOKOB,
nojy4asi 00padaTbIBAEMYI0 CETOUHYIO CTPYKTYPY, COOTBETCTBYIOLIYIO KAXKIOMY LIeJIEeBOMY OJIOKY
o0paboTky, W oOjacTHblE JaHHbIE, OTHOCSINMECS K COOTBETCTBYIOLIEH CTPYKType, H
pacrpenensoT o0NacTHbIE JaHHBIE, COOTBETCTBYIOIINE 00padaThIBAEMOI CETOYHOH CTPYKTYpe, Ha
1eeBol 0ok 00paboTku, 4TOOBI 1eIeBOl OJIOK 0OPaOOTKY BBITIOHUI BBIMHCIIEHHE O0TaCTHBIX
JAHHBIX, COOTBETCTBYIOIIUX 00padaTbIBAEMOI CETOUHOM CTPYKTYpe.

JlauHbIi LeneBoit 6ok obpaborku mpencTasnser codoit 6ok 0bpadborku ¢ GpyHKuMEH
Habopa BEKTOPU30BAHHBIX KOMAHII, COOTBETCTBYIOIEH THUITY OONACTHBIX JAHHBIX.

B mpuBeneHHOI BbIIEe peann3aliy, TOCKOIbKY BBIUHUCIUTENbHBIE TIOA0IOKH HE MOTYT
OOMEHMBAThCS JAHHBIMH MEXIY BBIMHUCIUTENbHBIMU Y3JIaMH, KOTA [JIABHBIM BBIUHUCIUTENbHBINA
OJIOK OTBEYAET 32 MEJIKO3EPHUCTOE CETOUHOE Pa3AeSIHHE BBIUUCIUTENBHBIX MOAOIOKOB, €r0 CBSI3b
JAHHBIX C BBIYUCIIUTEbHBIMU OJIOKAMHU OCYIIECTBISIETCS ¢ UCTIONb30BaHuEM DMA; CBSI3b TaHHBIX
MEXIY BBbIMUCIUTEIbHBIMH IMOAOJOKAMH B ONHOM M TOM JK€ BBIYHCIHTEIBHOM Y3II€
ocyuiecTisiercst ¢ ucnonpzoBaHueM RMA. Tlostomy, B coueTaHUU C NPEABIAYLIUM STaIlOM,
nepefada AaHHBIX B BapUAHTE OCYIIECTBIIEHUS HACTOSIIEH 3asBKHU MOXKET OCYLIECTBIATHCS C
ucnonp3zoBanueMm Mmeroga DMA+MPI+RMA.

B omHOM mpumepe, mocie monyueHHss TPEXMEPHOH CETOYHOH CTPYKTYphI 752*502*65
(monrora-mMpoOTa-BEPTHUKAIb), COOTBETCTBYIOLIEH 3emMiid, U  CETOUYHOW HH(pOpMaIMU
COOTBETCTBYIOLIEH CTPYKTYpbl, MapajuienbHas 00padOTKa AaHHBIX B BapHAHTE OCYIIECTBICHUS
HACTOsIIIeN 3aBKH MOXKET OCYIIECTBISATHCS C HCIIOIb30BAHUEM YETHIPEXY POBHEBOIO pa3/ieeHNs,
B YaCTHOCTHU:

Yposenb 1: IlycTh B MHOTOSIIEPHOM MPOILIECCOPE HOBOTO MOKOJIeHUs Shenwel umeercs
128 BBIMUCIUTEBHBIX Y3JI0B, Pa3NesisiioT 128 BBIUMCIUTENBHBIX Y3JI0B HA CTOJOEL JIBYMEpPHOU
Marpuubl  16%8,  COOTBETCTBYIOIIMX CETOUYHOW IUIOCKOCTH 752%502, COOTBETCTBYIOIIEH
MEPHUINOHAIBHOMY U 30HAJIbHOMY HAlpaBJeHMsIM, U Pa3fesiAloT CETKU B CETOYHOM CTPYKTYpE,
noJy4ast mpuMepHo 1o 49*65 ceTok (BKIIOYast KOJIUYECTBO TPAHIYHBIX 3JIEMEHTOB), 32 KOTOPBIE
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OTBEUAET KaXIbIH BBIMUCIUTEIBHBIN Y3€J, Ha IUIOCKOCTAX CeTKH 752%502, cOOTBETCTBYOIINX
MEPUANOHAILHOMY M 30HAJBHOMY HAIPaBJICHUSM, TIO3TOMY Ha KQXKIYIO TPYIIY SIAep MOXKET ObITh
(akTUYECKH pacrpeneieHa MOACETOUHAsI CTPYKTypa, cocrosimas u3 49*65%65 cetok, u B ToM
ciy4ae nepenada JaHHBIX MEXy BBIYHCIUTEIbHBIMHU Y3JIaMH BBIIOJIHSAETCA C UCIONb30BAHUEM
MexaHusMma ceszu MPL

VYpoeerb 2: IloCKONBKY BBIYHCIUTENBHBIA y3€l BKJIIOYAaeT B ceOs TIaBHBIN
BBIYUCIUTENbHBIA OJOK M HECKOJBKO BBIYMCIHTEIBHBIX TONOJOKOB, CETKH B IOACETOYHOU
cTpykType 49*65%65 MoryT ObITh pasaesieHbl B BEPTHKAJIBLHOM HalpaBieHHH B pexkume 1+64 mo
"BepTUKaIb" B COOTBETCTBUH C KOJHMYECTBOM BBIUHCIUTENBHBIX OJIOKOB B BBIYUCIIUTEIBHOM Y3JIE,
nojy4ass BTOPUYHYIO TMOACETOYHYIO CTPYKTYpy 49*65%1, 3a KOTOpYHO OTBEYaeT IJIABHBIN
BBIUUCIUTENBbHBINA OJIOK, 1 0OJIACTHBIE TAHHBIE, OTHOCSIIHNECS K COOTBETCTBYIOIIEH CTPYKTYpE, a
TaKke TIOJICETOUHYIO CTPYKTYpy 49*%65%64, 3a KOTOPYIO OTBEUAIOT HECKOIBKO BBIYUCIUTEIBHBIX
noOIOKOB, U OOJNACTHBIE TAHHBIE, OTHOCSIIUECS K COOTBETCTBYIOIIEH CTPYKTYpE.

Wnn, pa3nensioT CeTKH B IOACETOYHON CTPYKType 49*65%65 B 30HaIbHOM HAIPaBICHUU
B pexnme 1+64 mo "mmpore" B COOTBETCTBHM C KOJMYECTBOM BBIYHCIHTEIBHBIX OJOKOB B
BBIUUCJIUTENILHOM y3Jie, TOy4asi BTOPUYHYIO TOACETOUHYIO CTPYKTypy 49%1%65, 3a koropyro
OTBEUAET T[JIABHBIH BBIYMCIUTENbHBI ONOK, ® OONacTHbIE J[aHHBIE, OTHOCSIIMECS K
COOTBETCTBYIOLIEH CTPYKTYpe, a TakKe IMOACETOYHYIO CTPYKTypy 49*64*65, 3a koTOpyIO
OTBEUAIOT HECKOJIbKO BBIYHCIUTEIBHBIX IMOAOJIOKOB, U OONACTHBIE HAHHBIC, OTHOCSIIUECS K
COOTBETCTBYIOULIEH CTPYKTYypE.

ITocne pasmeneHust pacnpenernsitoT Bce OOJacTHbIE MJaHHBIE, COOTBETCTBYIOIIHE
MOJIyYEHHBIM IyTE€M pa3felieHHs BTOPUYHBIM TMOACETOYHBIM CTPYKTypaMm, Ha IJIABHBIN
BBIUUCIUTENbHBIA OJOK, YTOOBI OO0ECHeYuTh paclpenesieHue CETOYHBIX MAaHHBIX TIJIABHBIM
BBIYUCIIUTENbHBIM OJIOKOM Ha BBIMUCIUTENbHBIE TIONOIOKH, 32 KOTOPbIE OH OTBEYAET.

VYpoBeHb 3: Ha OCHOBE €MKOCTH MaMSITH BBIYHCIUTEIBHOTO MONOJIOKA, 3aJAF0T CTPATETHIO
IByMEPHOTO pasnesneHus: 16*2 B0 BTOpOM HaNpaBJICHWU U BEPTUKAJIBHOM HamnpasieHnu. Crocod
OCYIIECTBJICHUS] TPEThETO YPOBHS MOAPOOHO OIMMCAH HA TMPUMEpPE TOro, YTO TMOACETOYHAs
CTPYKTYPa, 32 KOTOPYIO OTBEYAIOT HECKOJIBKO MOJyYEHHBIX U3 BTOPOrO YPOBHSI BBIYUCIUTEIBHBIX
nonOnoKoB, sBisgercss 49%65%64, w mpu STOM BTOPBIM HANpPaBIEHHUEM SIBIISIETCS] 30HAJIBHOE
HaIPaBJICHUE:
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Paznmenstor ceTku BO BTOPHUYHOM IONCETOYHOH CTpyKType 49%65%64, Ha ceroyHOM
IUTOCKOCTH, COOTBETCTBYIOLIEH 30HATBHOMY M BEPTHKAJIBHOMY HAMPABICHUSM, B COOTBETCTBHU
CO CTparerueil IBYMEpPHOro pasznefieHus 16*2 B 30HAJBHOM HAIMpPABJIEHUHW W BEPTHUKAJIbHBIM
HAIpPaBJIEHUH, TIOJIydasi BTOPOCTENIEHHYI BTOPUYHYIO MOACETOYHYIO CTPYKTYpy 49%*32*4 (umm
49* 33*4) u obnacTHBIE JaHHBIEC, OTHOCSIINECS K COOTBETCTBYIOIIEH CTPYKTypE.

VYposeHsb 4: Pa3nenstoT CeTkH BO BTOPOCTENEHHON BTOPUYHOMN MONCETOYHON CTPYKType
49%32*4 (mmm 49*33*4) B MEpPUIMOHAJIHHOM HANPABJIEHUU B COOTBETCTBUH C KOJNYECTBOM
LIEJIEBbIX CETOK O0pabOTKM M3 BBIMUCIUTENBHBIX MOAOIOKOB, Toiydas oOpadaTbiBaeMyrO
CETOYHYIO CTPYKTYPY, COOTBETCTBYIOINYIO KaXKIAOMY IHeJieBOMy OJIoKy 0OpaboTKu, U oONacTHBIE
JaHHbIE, OTHOCALINECS K COOTBETCTBYIOLIEH CTpykType. Hampumep, ecinm Konu4ecTBO MeIeBbIX
ceTok 00paboTku paBHO 49, TO CETOYHAS CTPYKTYPa, COOTBETCTBYIOIIAS KAXKIOU 11eJIEBOMY OJIOKY
obpaborku, mpencrasisier codoit 1*32*4 (wmm 1*33*4), 9TO HOMONHUTENBHO YBEJIMYHUBAET
BO3MO)KHOCTb MapajuIeIbHOTO BBIYMCIIEHUS JAHHBIX.

B cnocobe 00paboTku MmaHHBIX, NPENyCMOTPEHHOM BapUAHTOM OCYIIECTBIICHUS
HACTOALIEH 3asBKH, JJIsI Hadaja AOCTHUTAeTCs] TPEXyPOBHEBOE IapaJlIeNIbHOE BBIYHCICHHE
36MHOT'0 MIPOCTPAHCTBA MyTEM TPEXYPOBHEBOIO pa3feieHUs] TPEXMEPHOH CETOYHOH CTPYKTYpBI,
COOTBETCTBYIOLIEH 36MHOMY IPOCTPAHCTBY, M B JAJIbHEHIIEM JOCTHUTAETCsl YETHIPEXYPOBHEBOE
NapajuielbHOEe BBIYMCICHUE 3€MHOTO MPOCTPAHCTBA IYyTEM TPEXYPOBHEBOIO pAa3leNieHUs] B
KQXXJIOM BBIYHCIUTEIBHOM NOAOIOKE, YTO TOBBIIAET 3((EKTUBHOCTb BBIYUCICHUS MOJIENU
LUPKYJALMY OKeaHa Mo " oJrore-upruHe-BepTuKaie”.

B nanbHefimnem, B pe3yisrare MPUMEHEHHs HACTOSIIEH 3asBKU K MOAENTH LUPKYISILUU
okeana NEMO, paspaborana HoBas Bepcuss SWNEMO MHOrosiiepHOro mnporeccopa HOBOTO
nokonernss  Shenwei, peann3oBaHa ueThIpexypoBHeBas mnapatenmsammsas NEMO  nHa
CYNIEPKOMITBIOTEPE, COCTOSIIEM M3 MHOTOSIEPHBIX MPOLIECCOPOB HOBOTO TOKONeHus Shenwei.
3arem BbIOUpas sTanoHHble TecThl oA HasBaaneM GYRE-PISCES, npoBonutcs TecTupoBaHue Ha
paboune xapakrepuctuku SWNEMO.,

CwmonemupoBannas obmacte GYRE-PISCES mnpencrasmser coboli  3aMKHYTBIH
NPSIMOYTOJIBHBIN OacceiiH Ha ruiockocT beta, koropeiid anuHOHN 3180 kM, mupuHOoH 2120 kM U
r1youHol 4 kM, ¢ eHTpoM 30° N 1 moBopoToM Ha 45°. DTOT 3TAJIOH NMPEACTABIISET HICATbHBIN
Cesepo-Arnantuyeckuii minn CeBepo-TuxookeaHnckuii Oacceitn. Kpome Toro, yautbiBast BIMsIHHE
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CETOUHOW CTPYKTYPbl TPETHEro YPOBHS B IIOOAJBHOW peXHME Ha MEPHOOUYECKHE YCIOBHUS
BOCTOYHOIO M 3aMafHOTO OKEAaHOB W ApPKTUYECKYI CKJIaq4aToCTh IIOOAJBHOTO OKeaHa, B
STaJIOHHBIX TecTax akTuBuposaHa onuust BENCH nis BiroueHUsI 3TUX NEPUOIUYECKUX YCIOBUH,
U BOCIIPOM3BENICH PEXKUM CBSI3U CETOYHOH CTPYKTYPbI TPETErO YPOBHS 11 NIOOAIBHOTO OKEeaHa.
C To4ykM 3peHUs] BBIUUCIMTENbHBIX 3aTpaT U BbIYUCIUTENBHBIX CBOWMCTB, OHAa SKBUBAJIEHTHA
100aJIbHOMY OKEaHY € CETOYHON CTPYKTYPOH TPEThETrO YPOBHS U TAKUM K€ KOJIMYECTBOM CETOK.
Huxe ropusoHTANBHOE paspelleHne — 3TO TOPU3OHTANBHOE pa3pelleHHe, SKBUBAJIEHTHOE
100aNbHOMY OKeaHy IOCJIe IepecdeTa.

brimm pazpaboranbl 3 3KCTIEPUMEHTA ¢ TOPU3OHTAJIBHBIM pa3perienueM 2 kM, 1 kM u 500
M U TIPOBENEHUsS] aHAJM3a CHJIbHOM MacmrabupyeMocTd. IIpu 3TOM KaKIbli SKCHEPUMEHT
COCTOSN M3 8 pa3jMYHBIX MapajUIeNbHbIX COOTHOIIEHUH. Yckoperune Speedup — 310 neneHue
TAaKTOBOTO BPEMEHH PA3JIMUHBIX COOTHOIIEHUH Ha 0a30BYyIO 3aMMMCh HAMMEHBIIETO COOTHOIIEHHS
¢ 2,129,920 BerancnurenbHbIME y31aMu. [l aHanu3za cnaboit MacimTabupyeMocTu pa3padoTaHbl
SKCIIEPUMEHTHI ¢ 8 paspelmeHussMu. Bce sKCnepuMEHThl MPOBOAWINCH B TeUeHHE | AHSA
moxnenupoBanus 6e3 1/0.

AHanM3 TECTOB Ha CHJIBHYIO MacCIITa0HMPyeMOCTb. 3KCIEPUMEHTHI MPOBOAMIUCH TPHU
paspemreHusix 2 kM, 1 kM 1 500 M, yBeNn4MBask KOJTMYECTBO BBIYUCIUTENbHBIX y3710B (Number of
cores) ¢ 2,129,9200 no 27,988,480. B mMonmenyn LUPKYJSMHU OKEaHA Pa3pelieHHe OAHO3HAYHO
COOTBETCTBYET KOJIMYECTBY CETOK, NMPHU 3TOM paspewmeHus 2 kM, 1 km u 500 M COOTBETCTBYIOT
TaKUM KOJIMYECTBAM CETOK Ha MI00aJIbHOH MOpPH30HTAIBHON TUIOCKOCTH (LIMPOTA-IOTr0Ta) KaK:
24002x16002, 43502x29002 wu 82502x55002 COOTBETCTBEHHO, a KOJHMYECTBO CETOK
BEPTUKANBHOTO cnost 128 sensiercs oObIdHON crermukanueil apuMeTHUecKoro MnpuMepa,
MO3TOMY KOJIMYECTBO CETOK, COOTBETCTBYIOIIEE paspemieHusM 2 kM, 1 km u 500 M, cocrasnser
24002x16002x128, 43502x29002x128 u 82502x55002x128 CcOOTBETCTBEHHO. YCTaHOBUB

2,129,920 BBIYUCIUTEIBHBIX Yy3JIOB B KAueCTBE J3TajJiOHA CHJIBHOTO MacCIITaOUPOBAHMS,

OKOHYaTeNbHast mapajnenbHas >(dexTuBHOCTH cocTaBur 74.18 % , 8340 % wu 99.29 %

2

COOTBETCTBEHHO, Kak Moka3aHo Ha dur 4. Buano, 4TO BCE TpU paspelleHHUs HUMEKT O4YE€Hb
XOPOIIYIO MacIITabUpPyeMOCTb, i TUIIEPMACIITA0HOE YCKOPEHHE OCTAETCs OTM3KUM K IMHEHHOMY,
B CJIydae TECTUPOBAHMS ITPH CAMOM BBICOKOM pa3zpewmernu S00 M nmapaienbHast 3¢ (HeKTHBHOCTD

BCE 1€ MOXKET JOCTHYb 110 99,29% ¢ ucnonbp3zoBanueM 27,988,480 BBIUUCIUTEIBHBIX Y3JI0B.
23



AHanu3 TeCTOB Ha CJIadyr0 MacIITadUPyeMOCTh. aHAJU3bI ciiabol MacmTabupyeMocTH
BBIMOJIHAIOTCSA NMPU paspelieHusx 9 kM, 7 km, 4,5 km, 3,5 kM, 2,5 kM, 2,0 km, 1,2 km 1 1,0 kM.

B ananmse cnaboii macitabupyemMocTu: TeopeTnuecku 3 HeKkTHBHOCTb BBIYUCIEHHS C
TUTABAIOIIEH 3aIATON OTAEIBbHOTO BBIYUCIUTEIBHOTO Y3J1a B CPEJHEM OCTAeTCs HEM3MEHHOH NpU
00paboTKe OTHOTO M TOTO JK€ KOJMYECTBA CETOK BHYTPH y3ia. Takum 00pa3oM, Mpu NpOBEASHUN
aHaM3a ciaboil MacmTabupPyeMOCTH HEOOXOAMMO y4eCTh TEHIEHIMU B IBYX acmekrax: 1.
U3MEHEeHHE OOIIero KOJMYECTBA CETOK MO Mepe BBIYHUCIHMTENIBHOIO y37a; 2. U3MEHEeHue oOIen
3¢ EKTUBHOCTH BBIMHUCICHUHN TI0 MepPE BBIYUCIUTEIBHOIO y3I1a.

Kak nokazano Ha @ur. 5, abcuucca npeacTaBiIsAeT KOJTMIECTBO BEIYUCIUTEbHBIX Y3JI0B,
a OpAWHATA TMPENCTABISET HMHKPEMEHTHYIO 3aBUCHMOCTb OOINEro KOJMYECTBA CETOK OT
BBIUUCIUTENLHOTO y3J1a, U 3 QUr. 5 BUIHO, 4TO N3MEHeHue 001Iero KojndecTsa ceTok (computed
grid points number) B 3aBUCHMOCTH OT KOJIMYE€CTBA BBIMUCIUTEIBHBIX y3510B (Number of cores)
UMEET MTOYTH JINHEHHY IO TEHIEHLIHIO, T.€. KOJIMYE€CTBO CETOK, 00pabaThIBAEMbIX OTAEIBHBIM Y3JIOM
(T.e.yrnoBo Ko3(pPUIMEHT IMHEHHOTO rpaduKa) MOUTH MOCTOSHEH, a MPOLICHTHBIE 3HAYEHUSI Ha
@dur. 5 npencTaBsIOT OOIIYI0 BEIYUCIUTEIbHYIO 3((PEKTUBHOCTD B 3TOM MacmTade, a 3HAYeHUs
BBIMUCIUTENbHOW 3¢ ¢dexkTnuBHOCTH Ha DUr 5 NpencTaBisoT, YTO oOIas BBMUCIHTEIbHAS
3¢ EKTUBHOCTD MPU PA3JIUIHBIX BBIUUCIUTENBHBIX MacIITa0ax TakyKe TIOUTH JINHEHA, BO3bMEM
9 KM B KaueCTBE 3TAJIOHA TECTOB, TEOPETHYECKAs TIOCTOSIHHASI BBIYUCIUTENbHAS 3 (HEKTHBHOCTD
npu ciabom maciradbuposanuu coctapisieT 2,03/1000, kak mokazaHo Ha Dur. 5, BBIMUCTUTENbHAS
3¢(HeKTHBHOCTh TP pa3pelleHud, MOBbIIEHHOM 10 1 kM cocrtaenser 1,99/1000, uyro Ha
0,04/1000 HIKE TEOPETUUECKOTO 3HAUEHHs, NMPH STOM CHIDKEHHE COCTaBiisieT MeHee 2%.
PesynbraThl MOKa3bIBaOT, YTO PabOTOCIOCOOHOCTh CTAOMIIbHA TMPH PA3IMYHBIX PAa3pPEIICHUIX, a
BbIMUCITUTENbHAS 3QPEKTUBHOCTD MpH paspemeHnn 1 kM octaercs Ha yposae 1,99/1000, npuuem
TEH/ACHIUs, Onn3kas kK 0a30BOH JNMHMM yKa3biBaeT Ha To, yTo SWNEMO oOnagaer OTIHYHOM
cmaboit MacTabupyeMOCThIO, KaK TIoKa3aHo Ha Dur. 5.

B coorBeTcTBUM C ONMUCAHHBIM BbIIIE CIOCOOOM, BAPHAHT OCYLIECTBICHHUS HACTOSIIIETO
n300peTeHust TakKe 00eCedrBaeT yCTPOHCTBO It 00pabOTKM NaHHBIX, KaK MOKa3aHO Ha Pur. 6,
KOTOpOe BKJItO4aeT B cedst: 6mok obmactHoro pasnenenus 610, 0ok cerounoro pasaenenus 620,
610k pacripenenenust naHabX 630 u 60K yripasnerus 640;

brnox obnacrHoro pasnmenenus 610 mnpuMeHsieTcs IS pasleiieHus 3eMIIH  Ha
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reorpaduyeckue obIacTH B MEPUOMOHAIBHOM, 30HAJBHOM M BEPTHKAJIBHOM HAINpPaBIEHUAX B
COOTBETCTBUU C 3aJlaHHBIM NPOCTPAHCTBEHHBIM pA3PEIICHUEM, WU TMOJYYECHHs TPEXMEPHOU
CETOYHON CTPYKTYpbl, COOTBETCTBYIOLIEH YKa3aHHOMY 3€MHOMY IMPOCTPAHCTBY, U CETOYHOMU
UH(POPMALIMK COOTBETCTBYIOLIEH CTPYKTYPBIL, YKa3aHHAas CeTo4Has HHGOpMAlMs BKIIOYAET
reorpaduyeckyro obnacTb, K KOTOPOH NMPUHAMJIEKUT CETKA, U OOJNACTHBIE AaHHBbIC B IMpeAesax
yKa3aHHOH reorpadudeckoli oonacTy,

bnok cerouHoro paspeneHuss 620 mpUMEHSETCA U pa3leIeHusl CETOK B YKa3aHHOU
CETOYHOH CTPYKTypPE B COOTBETCTBUHU CO CKOH(UTYPUPOBAHHBIM KOJIMYECTBOM BBIYHCIUTEIBHBIX
y3JI0B, Ha CETOYHOM IUIOCKOCTH, COOTBETCTBYHIOIIEH MEPUAUOHAIBHOMY M 30HAJIBHOMY
HAIPABJIICHUSIM B YKa3aHHOH CETOYHOMN CTPYKTYpPE, U MOJNy4YEeHUs OACETOYHON CTPYKTYPBI OCIIE
pa3nesieHus, COOTBETCTBYIOLIEH KaKAOMY BBIYUCIHTENBHOMY Y3Jy, M OOJACTHbIE IaHHBIE,
OTHOCSIIMECS] K COOTBETCTBYIOILEH CTPYKTYPE;

W, OTHOCHUTENBHO Ka’KAOTO BBMMMCIUTEIBHOIO y3J4, HA OCHOBE 3aJaHHOW CTpPATernu
pasnesneHus, pa3feseHns CeTOK B YKa3aHHOM MOACETOYHON CTPYKTYpe B IEPBOM HAIPABJICHUH WIH
YKa3aHHOM BEPTUKAJbHOM HAMpPAaBJICHUHM, WU TMOJIy4YEHUs TMOACETOYHOW CTPYKTYpbl MOCIE
pasnesneHust 1 00NaCTHBIX JaHHBIX, OTHOCSIINXCS K COOTBETCTBYIOLIEH CTPYKTYPE;

bnok pacnipenenenus naHHbx 630 mpuMeHsIETCS U151 pacrpenesieHus: OONaCTHBIX JaHHBIX,
COOTBETCTBYIOIIUX  YKAa3aHHOM  BTOPUYHOMH  MOACETOYHOW  CTPYKType, Ha  [JIABHBIN
BBIUUCIUTENbHBIA OJIOK COOTBETCTBYIOIIETO BBIMUCIUTEIBHOTO Yy3Ja;, YKa3aHHOE IEePBbIM
HAIPaBJICHUEM SIBJIIETCA YKA3aHHOE 30HAJBHOE HAIMpPAaBICHUE WM YKa3aHHOE BEPTUKAJIBHOE
HalpaBlieHHe, yKa3aHHas BTOPHYHAs IONCETOYHAs CTPYKTypa BKJIIOHYAeT B ceOs BTOPHUYHYIO
MIOZICETOYHY IO CTPYKTYPY, COOTBETCTBYIOIIYIO YKA3aHHOMY INIABHOMY BBIYHCIUTEIBHOMY OJIOKY, U
BTOPUYHYK) TOACETOYHYIO CTPYKTYpPY, COOTBETCTBYIOLIYK) IO MEHBbIIEH Mepe OJHOMY
BBIYUCIUTEHOMY MOAOIOKY YKa3aHHOTO BBIUHUCIIUTENBHOTO Y311,

bnokx ynpasnenus 640 npuMeHsieTCs Ha OCHOBE YKa3aHHOW 3alaHHOM CTpaTeruu
pacnpeneneHus, AJsl YIPABICHUS YKA3aHHBIM [JIABHBIM BBIYUCJIUTEIBHBIM YCTPOWCTBOM MJIs
pacripeneneHusi OONACTHBIX ~ JAHHBIX, COOTBETCTBYIOIIMX BTOPOCTENEHHOH BTOPUYHOM
MIOZICETOYHOHN CTPYKTYpe, IO MEHBIIEH Mepe Ha OWH YKa3aHHBINA BBIYUCIUTEIbHBIN MTOAOIOK AJIs
TOTO, YTOOBI YKa3aHHBIN IJIABHBINA BBIUNCIUTENBHBINA OJIOK U 110 MEHBLIEH Mepe ONHMH YKa3aHHbIHI
BBIUUCIIUTENBbHBIA MOAOJOK, OCHOBBIBASICh HAa OIEPATHUBHBIX TPEOOBAHMSX, BBIIOJIHIIN
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BBIUUCIIEHHE OMEePATUBHBIX JAHHBIX U3 PACIIPEEIEHHBIX OONACTHBIX NAHHBIX, TPUYEM YKa3aHHAsS
BTOPOCTEINIEHHAsl BTOpPUYHAs IOJCETOYHAsl CTPYKTypa MOJy4deHa MyTeM paslielieHHs] CeTOK BO
BTOPUYHOM MOJACETOYHOMN CTPYKTypP€E, COOTBETCTBYIOLIEH IO MEHBIIEH MepPe OTHOMY YKAa3aHHOMY
BBIYUCIUTEIbHOMY TIOAOJIOKY, YKa3aHHBIM IJIABHBIM BBIUHCJIUTENBHBIM OJIOKOM, Ha CETOYHOU
IUIOCKOCTH, COOTBETCTBYIOLIEH YKa3aHHOMY BTOPOMY  HAaIPaBIE€HHIO U YKa3aHHOMY
BEPTUKAJILHOMY HalpaBIeHUIO, IPUYEM yKa3aHHBIM BTOPHIM HallpaBJIeHUEM SIBJISIETCS] YKa3aHHOE
30HAJIbHOE HAIPaBJIEHUE WK YKa3aHHOE MEPUIHOHAIBbHOE HallpaBjIeHUe.

B onHoli Bo3MOkHOW peanmuzaumu Onok 640 ympaBieHUs, B YaCTHOCTH NPUMEHSETCS
OTHOCHUTEJIbHO  K&XKJIOTO  BBIYUCIUTENBHOTO  MOAONOKA, sl yIPABICHUS  TJIABHBIM
BBIUUCIUTENbHBIM OJIOKOM YKa3aHHOTO BBIYHMCIMTEIBHOTO Y3J1a MJIsl pa3fesieHus CETOK B
YKa3aHHON BTOPOCTENEHHOW BTOPUYHOHN MOACETOYHOW CTPYKTYpPE B TPETbEM HAINPABICHUHU B
COOTBETCTBUH C KOJUYECTBOM LEJEBBIX OJIOKOB OOpaOOTKM M3 YKAa3aHHBIX BBIYHCIHTEIBHBIX
noOJIOKOB, ToNy4deHuss oOpabaTbiBaeMON CETOYHOH CTPYKTYpBL, COOTBETCTBYIOINEH KaXKAOMY
[eeBoMy OJIOKy 0oO0paOoTku, W OOJACTHBIX MAHHBIX, OTHOCSIIUXCS K COOTBETCTBYIOINEH
CTPYKType, M pacrmpenelieHne OOJacCTHBIX JAHHBIX, COOTBETCTBYIOIIMX  YKa3aHHOU
oOpabaTeiBaeMOIl CETOYHOM CTPYKTYPE, Ha YKa3aHHBIN 1eJIeBOl OO0k 00pabOTKU IJIst TOTO, YTOOBI
YKa3aHHbI [eNneBOoil ONoK 0oOpaOOTKM  BBIMOJHUJI BBIYHCIEHUE OOJACTHBIX JaHHbBIX,
COOTBETCTBYIOILIMX YKa3aHHOH 00pabaThlBa€MON CETOYHOW CTPYKTYpe, YKa3aHHBIM ILIEJIEBBIM
onmokoM 00paboTku siBisieTcst 0ok 0OpaboTku ¢ pyHKIMeH Habopa BEKTOPU3OBAHHBIX KOMAH],
COOTBETCTBYIOLIECH THITy TAHHBIX YKa3aHHBIX OOJACTHBIX JAHHBIX.

B opHOI BO3MOXHOW peanu3aliil I[JaBHBIA BBIMUCIUTENbHBIA OJOK yKa3aHHOTO
BBIYUCIUTENBHOTO y3J1a 0OMEHHBAETCS TAHHBIMU C TJIABHBIM BBIYUCIUTEIbHBIM OJIOKOM B APYTHUX
BBIUHCJIUTENBHBIX Y3J1aX, OTJIWYHBIX OT YKAa3aHHOTO BbIYMCIUTENBHOTO VY3514, HCHOJb3Ys
CKOH(UTYPUPOBAHHBIN HHTEepdelic nepenayn HHPOpPMaLUY,

YKa3aHHOE YCTPOMCTBO NOMOJHUTELHO BKIIIOYAET: OOk nepenayuu 650.

ook 650 mepenayn NMPUMEHSIETCS IJISl TMEepenavyu OONACTHBIX NAHHBIX LIEJICBOU CETKH,
NepeaBaeMbIX IJIABHBIM BBIUHCIUTENBHBIM OJIOKOM B JAPYTHMX BBIYUCIUTEIBHBIX Y3JIaX, Ha
[JTABHBIA BBIYUCIIUTENBHBIA OJIOK YKa3aHHOTO BBIYUCIMTEIBHOTO y3J1a; YKa3aHHAas IieJieBasi CeTKa
MpeNCcTaBisieT COOOM CeTKy, B KOTOPOU CYIIECTBYET MepeKphiTHe reorpaduueckux obmacteit ¢
CETKOH, COOTBETCTBYIOIIEH OONACTHBIM JaHHBIM, KOTOpBIE pacHpeAeNieHbl Ha YKa3aHHBINA

26



BBIYUCJIUTENIbHBIN y3€I,

ONoK pacmpeneneHuss AaHHbIX 630 MPUMEHSIeTCs, B YaCTHOCTH, Ui paclpenesieHus
OONIaCTHBIX HAHHBIX YKa3aHHOW BTOPUYHOW IMOACETOYHOW CTPYKTYPhI U OOJNACTHBIX IJaHHBIX
LIEIEBOH CETKH, IEPeJaBaCMbIX IJIABHBIM BBIUHCIUTENbHBIM OJIOKOM B YKa3aHHOM JPyTroM
BBIUUCIUTEIbHOM  y3Jie, HAa TJIABHbIH  BBIYUCIUTENbHBIH  OJOK  COOTBETCTBYIOLIETO
BBIYHMCJIUTEIBHOIO Y3I1a.

B onHO#l BO3MOXHOU peanu3alud OJIOK CETOYHOro pasneieHus 620, B 4aCTHOCTH
MPUMEHSETCS IS

Omnpenenenust BBIYMCIAEMBIX CETOK B YKA3aHHOM CETOYHOW CTPYKType Ha OCHOBE
BBIUUCIISIEMBIX TPEOOBaHU,

PoBHOro pasaesneHus BBIYUCISAEMBIX CETOK B YKAa3aHHOH CETOYHOH CTPYKType, Ha
CETOYHOHN IJIOCKOCTH, COOTBETCTBYHOLIEH MEPUAHUOHAIBHOMY U 30HAJIIBHOMY HAIpPAaBJICHUSM B
YKa3aHHOH CETOYHOW CTPYKType, B COOTBETCTBHU CO CKOH(UTYPHUPOBAHHBIM KOJIUYECTBOM
BBIUUCIIUTENBHBIX Y3JI0B, M TOJYy4YEeHHS Ha0Opa BBIUUCIAEMBIX CETOK, COOTBETCTBYIOLIETO
KQKIOMY YKa3aHHOMY BBIYHMCIIUTEIIBHOMY Y3I1Y,

IIpon3BOIBHOIO pa3AeseHNst HEBBIUHUCIEMBIX CETOK B YKa3aHHOH CETOYHOHN CTPYKTYype,
HA CETOYHOM MJIOCKOCTH, COOTBETCTBYIOLIEN MEPUUOHATIPHOMY U 30HAJIBHOMY HAMpPABJICHUSAM, U
NOJTy4EeHHUS1 HA0Opa CETOK, COOTBETCTBYIOLIETO YKa3aHHBIM HEBBIUUCIISIEMBIM CETKAM,;

Ha ocHoBe HaOopa BBIMHCIISIEMBIX CETOK, COOTBETCTBYIOIIETO KAXIOMY YKa3aHHOMY
BBIUUCIUTEIBHOMY y3Jy, © Habopa CEeTOK, COOTBETCTBYIOLIETO YKAa3aHHBIM HEBBIUHCISIEMbIM
CeTKaM, ONpPEAENICHHs] IOACETOYHON CTPYKTYPbI TOCJIE PA3AENECHUs], COOTBETCTBYOIIEH KAXKIOMY
YKa3aHHOMY BBIUYHCIUTEILHOMY Y3I1y, U OOJJACTHBIX TAHHBIX COOTBETCTBYIOLIEH CTPYKTYPBI.

B omHOl BO3MOXKHOU peanu3anuu ceTodHas WH(OpMALUs JOMOJHUTENBHO BKITIOYAET
oOnacTHOI TH reorpaduueckoll 00NacTH, K KOTOPOH MPUHAIUICKHUT yKa3aHHAs CETKA, IMPUIeM
yKa3aHHbBIH 0OJaCTHON THI BKITFOUAET THUIT OKEaHa,

€CIM YKa3aHHbIMH OIEPATUBHBIMU BBIYUCIUTEBHBIMA TPEOOBAHUAMH  SIBIISIFOTCSI
BBIUUCIIUTENbHbIE TPEOOBaHMS LEJIEBOH MEPEMEHHONH B MOIENU LHUPKYJSILUN OKeaHa, TO OJOK
CETOYHOrO paszaeneHus 620, B 4aCTHOCTU AOMOJHUTENbHO NPUMEHSETCS IS

MOJTyY€HUsT O0JIACTHOTO THTIA, COOTBETCTRYIOIIETO KaXKIOH CEeTKE B YKa3aHHON CETOUHOMN
CTPYKTYyDpE,
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OTIpeNeNIeHUs] CETOK, YKa3aHHBIM OOJACTHBIM THUIIOM KOTOPOH SIBJISIETCS] YKA3aHHBIN THII
OKEaHa, KaK BBIUUCISIEMYIO CETKY.

B onHO#l BO3MOXHOH peanm3anuu OOMEH IaHHBIMH MEXKAY YKAa3aHHBIM IJIABHBIM
BBIYUCIIUTEbHBIM OJIOKOM U YKa3aHHBIM IO MEHBLIEH Mepe OHUM BbIUHUCIIUTEbHBIM ITOIOIOKOM
OCYILECTBJISIETCS C UCNOJB30BAHUEM MPSAMOIO AOCTYIA K MAMSITH.

B onHo#i BO3MOKHOI peanm3aimu OnoK ynpasieHus: 640, B 4aCTHOCTH JOMOJHUTEIBHO
UCIIONIb3YyeTCs AJIs:

Ha OCHOBE 3aJaHHOW CTPATEerMu [BYMEPHOIO pA3AENECHMs] BTOPOrO HANpAaBICHUS U
YKa3aHHOT'O BEPTHUKAJIBHOIO HAIMPABJICHUs, YIIPABICHUS YKA3aHHBIM [JIABHBIM BBIYHCIUTEIbHBIM
OJIOKOM JUTSL pasfesieHHsi CETOK BO BTOPUYHOH IMOACETOYHON CTPYKTYype, COOTBETCTBYIOLIEH MO
MEHbBIIEH Mepe OTHOMY YKa3aHHOMY BBIYMCIHTEIBHOMY MOAOIOKY, HA CETOYHOH IIOCKOCTH,
COOTBETCTBYIOIEH YKAa3aHHOMY BTOPOMY HAIpPaBJICHHIO M YKA3aHHOMY BEPTHKAJBHOMY
HAIPABJICHUIO, U NOJYYEHHsI YKa3aHHON BTOPOCTENEHHON BTOPUYHON MOACETOYHON CTPYKTYPBI U
OONaCTHBIX JAHHBIX, OTHOCSIOUXCS K COOTBETCTBYIOLIEH CTPYKType, IJIsl pachpeneeHus
OOJIAaCTHBIX JAHHBIX, COOTBETCTBYIOILIMX BTOPOCTENEHHON BTOPHUYHOW MOACETOYHOH CTPYKType
NOCJIe Pa3[eNieHus], YKa3aHHbIM IJIABHBIM BBIUHCIIUTEIBHBIM OJIOKOM IO MEHbLIEH Mepe Ha OAMH
yKa3aHHbBIN BBMUCIUTEIBHBIN MOAOIOK.

OyHKUMN KaXAoro (yHKUHMOHAJIBHOTO OJIOKa YyCTpoicTBa OOpabOTKH JaHHBIX,
NPEAYCMOTPEHHOTO BBIIIEYKA3aHHBIM BapUAHTOM OCYLIECTBIICHHS HACTOSINEro H300peTeHws,
MOTyT OBbITh JOCTUTHYTHI 4epe3 3Talrbl KaXKIOro OINHCAHHOTO BBIME CIIOCO0a, U TOITOMY
KOHKPETHBIIH padouuii mporecc u nonesHbie 3gdekxTrr kaxmoro 0yoka B ycTpoiictee 0dpaboTku
JAHHBIX, TPENTYCMOTPEHHOM BapHAHTOM OCYINECTBJICHUS] HACTOSIIErO H300pETeHHs, 31eCh
MOBTOPATLCS HE OyAyT.

BapuanT ocyiiecTBieHHs HACTOSIIETO U300PETEHHS TaKkKe 00eCIIeYNBaET HIIEKTPOHHOE
yCTPOMCTBO, Kak Mokasano Ha Pur 7, Bxmovaromee npoueccop 710, unrepdeiic ceszu 720,
namsth 730 u muHy cBsa3u 740, mpudeM cBsa3b Mexkay npoueccopoM 710, marepdeiicom cesazu 720
Y naMsThio 730 oCyliecTBIsIeTCs Yepes WHHy CBs3u 740.

ITamaTe 730 mpuHUMAETCS A1 XPAaHEHUSI KOMIIBIOTEPHBIX TPOrpam;

IIpoueccop 710 npuHuUMaeTcs 1Ji BBIIOJHEHUS HUXKECICAYIOIIUX JTAaNoOB MpHU
BBITIOJIHEHUH NTPOrPaMMBI, XpaHsuencs B namatu 730:
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pasnenenue 3emun Ha reorpaduueckue 00JacTU B MEPUAHOHAJIBLHOM, 30HAJIBHOM U
BEPTHUKAJIbHOM HAIPABJIEHUSAX B COOTBETCTBUU C 3a/laHHBIM IIPOCTPAHCTBEHHBIM Pa3pelLleHueM, U
MOJIy4eHUE TPEXMEPHOM CETOYHOW CTPYKTYpBbI, COOTBETCTBYIOIEH YKAa3aHHOMY 3€MHOMY
NPOCTPAHCTBY, U MH(YOPMAIIMH CETOYHOH COOTBETCTBYIOLIEH CTPYKTYPBI, YKa3aHHAsl CETOYHAs
uH(pOpMALUs BKIIOYAET reorpaduueckyro o0IacTb, K KOTOPOH MPUHAJIEKUT CETKA, U 0OJIacTHBIE
JaHHbBIE B TIpeeNiax yKa3aHHOH reorpadguieckoii oonacTy,

paszfeneHue CEeTOK B YKAa3aHHOM CETOYHOW CTPYKType B COOTBETCTBHUH CO
CKOH(UTYPUPOBAHHBIM KOJIMYECTBOM BBIYHCIHUTENBHBIX Y3JIOB, HAa CETOYHOH IUIOCKOCTH,
COOTBETCTBYIOLLEHl MEpPUIMOHAIBHOMY U 30HAJbHOMY HANpaBJEHUSM B yKa3aHHOI CETOYHOMN
CTPYKType, U TMOJy4YeHHE IOACETOUHON CTPYKTyphbl IOCHE pa3fesieHus, COOTBETCTBYIOLIEH
KQXXJIOMY BBIYHMCIIUTEILHOMY Y31y, H OOJACTHBIX HAHHBIX, OTHOCSIIHMECS K COOTBETCTBYIOIIEH
CTPYKTYDBIL,

OTHOCHUTENIbHO Ka)KAOTO BBIYUCIUTENBHOIO y3J7la, Ha OCHOBE 3aJaHHON CcTpareruu
paszeneHus, pa3/ieJeHe CETOK B YKa3aHHOM MOICETOYHON CTPYKType B IEPBOM HalpaBIeHUH UIIN
YKa3aHHOM BEpPTHKAJIbHOM HAaNpaBlIeHUU, U TOJy4YeHHE BTOPUYHOHN IOACETOYHOM CTPYKTYpBI
nocjie paszeseHuss U OONACTHBIX IAHHBIX, OTHOCSIIUXCS K COOTBETCTBYIOIIEH CTPYKType, U
pacripeneneHne OONACTHBIX JNaHHBIX, COOTBETCTBYIOIIUX YKA3aHHOW BTOPHUYHOHW MOICETOYHOM
CTPYKTYp€, Ha TJIAaBHBIN BBIYMCIUTEIbHBIN OJIOK YKA3aHHOTO BBIYUCIUTEIBHOTO Y3J1a;, YKa3aHHBIM
NEPBbIM HAaNpaBl€HUEM SIBJISIETCS yKa3aHHOE 30HAbHOE HalpaBieHHE WU YKa3aHHOe
BEPTUKAJIBHOE HANpaBIIEHHE, YKa3aHHAs BTOPUYHAS MOACETOYHAsl CTPYKTypa BKIIOYAET B ceds
BTOPUYHYIO  MOJCETOYHYK  CTPYKTYpPY, COOTBETCTBYIOLIYIO  YKa3aHHOMY  [JIABHOMY
BBIUUCIUTEILHOMY OJIOKY, W 1O MEHbIIEH Mepe OOHY BTOPHUYHYIO IOACETOYHYIO CTPYKTYDY,
COOTBETCTBYIOLIYIO BBIYUCIUTEIbHOMY MOAOIOKY YKa3aHHOTO BBIUHUCIUTENBHOTO Y3114,

Ha OCHOBE YKa3aHHOM 3a/laHHOI cTpaTreruu pacrpefeseHus], YIpaBleHHe yKa3aHHbIM
[JTABHBIM BBIYUCIUTENbHBIM OJIOKOM JUIS pactipeaesieHust 0OMaCcTHBIX JaHHBIX, COOTBETCTBYOIINX
BTOPOCTENEHHON BTOPUYHOHN MONCETOYHONH CTPYKType, MO MEHbLIEH Mepe Ha ONWH YKa3aHHbBIN
BBIYUCIUTENbHBIN MONOJIOK IJIsI TOTO, YTOOBI YKAa3aHHBINH TJIABHBIA BBIYUCIUTENBHBIN OJNIOK W IO
MEHbBIIEH Mepe ONMH YKa3aHHbIH BBIYHMCIUTENbHBIA MOAOJIOK, OCHOBBIBASCh HAa ONEPATHBHBIX
TpeOOBAHUSX, BBIMOIHWIN BBIYUCICHUS ONEPATUBHBIX AAHHBIX M3 PACIPENeeHHBIX 00IaCTHBIX
JAHHBIX, MPUYEM YyKa3aHHas BTOPOCTENEHHas BTOPWUYHAs IOJACETOYHAs CTPYKTypa MOJydeHa
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NyTeM pa3lelieHus] CETOK BO BTOPHYHOW IIONCETOYHOM CTPYKType, COOTBETCTBYIOLIEH IO
MEHbBIIEH Mepe ONHOMY YKa3aHHOMY BBIUHUCIIUTENbHOMY IONOJOKY, YKa3aHHBIM TIJIABHBIM
BBIYUCIUTENbHBIM OJIOKOM Ha CETOYHOH IUIOCKOCTH, COOTBETCTBYIOIIEH YKa3aHHBIM BTOPBIM
HANpaBJIeHUH M YKAa3aHHBIM BEPTHKAJIbHBIM HAIPaBJICHHEM, NPUYEM YKa3aHHBIM BTOPBIM
HAIpaBJIeHUEM SIBJSIETCS YKa3aHHOE 30HAIbHOE HAINPABJICHUE I YKAa3aHHOE MEPUAMOHAIBHOE
HarpasJieHHE.

B onHOIl BO3MOXKHOH peanu3aly yIpPaBJSIIOT TJIABHBIM BBIYHCIHTENBHBIM OJOKOM
YKa3aHHOTO BBIMUCIUTENBHOTO y3/1a JUJIsl pachpenesieHns: OOJacTHBIX JaHHBIX BTOPOCTENICHHOM
BTOPUYHOHN TOACETOYHON CTPYKTYphl IO MEHbINEH Mepe Ha OOMH BBIYHMCIHTENbHBIA MOAOIOK
YKa3aHHOTO BBIYHUCIUTEIBHOTO Y3I1a, BKIIOYAs:

OTHOCHTEJbHO K&)KIOTO  BBIMUCIUTENPHOrO MOAOIOKAa, VYIPABICHHWE IJIABHBIM
BBIUUCIUTENbHBIM OJIOKOM YKa3aHHOTO BBIYHMCIMTEIBHOTO Y3J1a JJISl pa3fefieHus CETOK B
YKa3aHHON BTOPOCTENEHHOW BTOPUYHON MOACETOYHOW CTPYKType B TPETbEM HAINpPABICHUHU B
COOTBETCTBUH C KOJIMYECTBOM IIEJIEBbIX OJIOKOB OOpa0OTKM B YKa3aHHOM BBIYHCIUTEIBHOM
nonOyoKe, ToNyueHrne o0pabaThlBaeéMOH CETOYHOH CTPYKTYpPbI, COOTBETCTBYIOIIEH KaKAOMY
[eeBoMy OJIOKy 0oO0paOoTku, W OOJACTHBIX MAHHBIX, OTHOCSIIUXCS K COOTBETCTBYIOINEH
CTPYKType, M pacrmpenelieHne OOJacCTHBIX JAHHBIX, COOTBETCTBYIOIIMX  YKa3aHHOU
oOpabaTeiBaeMOIl CETOYHOM CTPYKTYPE, Ha YKa3aHHBIN 1eJIeBOl OO0k 00pabOTKU IJIst TOTO, YTOOBI
YKa3aHHbI [eNneBOoil ONoK 0oOpaOOTKM  BBIMOJHUJI BBIYHCIEHUE OOJACTHBIX JaHHbBIX,
COOTBETCTBYIOILIMX YKa3aHHOH 00pabaThlBa€MON CETOYHOW CTPYKTYpe, YKa3aHHBIM ILIEJIEBBIM
6moxkoM 00paboTku siBisieTcss 6ok obpadorku ¢ (pyHkIMeld Habopa BEKTOPH30BAHHBIX KOMAHI,
COOTBETCTBYIOLIECH THITy TAHHBIX YKa3aHHBIX OOJACTHBIX JAHHBIX.

B opHOI BO3MOXHOW peanu3aliil I[JaBHBIA BBIMUCIUTENbHBIA OJOK yKa3aHHOTO
BBIYUCIUTENBHOTO y3J1a 0OMEHHBAETCS TAHHBIMU C TJIABHBIM BBIYUCIUTEIbHBIM OJIOKOM B APYTHUX
BBIUUCIUTENBHBIX y3J1aX, OTJIMYHBIX OT YKA3aHHOTO BBIYHUCIHMTENBHOTO Y3J1a, HCIONb3Ys
CKOH(UTYPUPOBaHHBI uHTepdeiic mnepemaun WHPOPMALUHU, TPH 3TOM YKa3aHHBIH CIOCOO
JOTIOTHUTEIBHO BKJIIOYAET B ceOsl:

nepenady  OONACTHBIX ~ JAaHHBIX  IIEJIEBOH  CETKH, IE€PeJaBacMbIX  IJIABHBIM
BBIYUCIUTEIbHBIM OJIOKOM B IPYTHUX BBIYHCIUTEIBHBIX Y3J1aX, Ha [JIABHBIN BEIYHCIUTEIbHBIN OJOK
YKa3aHHOTO BBIYHCIUTEIBHOIO y3J1a;, YKa3aHHAs LeJIeBasi CETKa MPEACTaBIsieT COOOH CETKY, B
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KOTOPOU CYIIECTBYeT MepekphiTie reorpaduueckux oOmacTell ¢ CETKOH, COOTBETCTBYIOINEH
OOJIaCTHBIM JJTAHHBIM, KOTOPBIE PACIPEACIICHbI HA YKa3aHHbIH BEIYUCIUTENbHBIN Y3€II,

pacmpeneneHue OONACTHBIX JAHHBIX, COOTBETCTBYIOIIMX YKAa3aHHOW BTOPUYHOMN
MOZICETOYHON CTPYKType, Ha IIaBHBIA BBIUYHCIUTENBHBIA OJIOK YKa3aHHOTO BBIYHCIUTEIBHOTO
y3J1a, BKJIFOUast:

pacmpeneneHue 0ONaCTHBIX NaHHBIX YKa3aHHOH BTOPHUYHON MOACETOYHON CTPYKTYPHI U
OONacCTHBIX JAHHBIX LIEJIEBOH CETKH, IepPeJaBacMbIX IJIABHBIM BbIMHCIUTEIbHBIM OJOKOM
YKa3aHHOTO APYTOro BBIMHCIUTEIBHOTO Y3J1a, Ha TNIABHBIA BBIYUCIHUTENBHBIA OJOK YKa3aHHOTO
BBIYHMCJIUTEIBHOIO Y3I1a.

B onHOI BO3SMOXHOM pean3alii CETKY B YKA3aHHOW CETOYHOM CTPYKTYype pa3aesisaioT B
COOTBETCTBUH CO CKOH(UTYPHUPOBAHHBIM KOJIMYECTBOM BBIYHCIHTEIBHBIX Y3JIOB HAa CETOYHOU
MJIOCKOCTH, COOTBETCTBYIOIIEH MEPHUANOHAIBHOMY U 30HAJBHOMY HANPAaBJICHUSM B YKa3aHHOU
CETOYHOH CTPYKTY e, U MOJTy4asi MOACETOUHYIO CTPYKTY Py MOCJIE Pa3feseHts], COOTBETCTBYIOLIY O
KQXXIOMY BBIYHCIHTEIBHOMY Y3Iy, U OOJIACTHBIE NAHHBIC, OTHOCSIIUXCS K COOTBETCTBYIOIIEH
CTPYKTYyp€, BKJIHOYasi:

ONpENEIeHNE BBIUUCIIEMBIX CETOK B YKa3aHHOM CETOYHOM CTPYKType Ha OCHOBE
BBIUUCIISIEMBIX TPEOOBaHU,

POBHOE pa3lejieHHe BBIYUCIAEMBIX CETOK B YKa3aHHOW CETOYHOM CTPYKType B
COOTBETCTBUH CO CKOH(UIYPUPOBAHHBIM KOJIMYECTBOM BBIYHCIUTENBHBIX y3JIOB, HA CETOYHOU
MJIOCKOCTH, COOTBETCTBYIOIIEH MEPHUANOHAIBHOMY U 30HAJbHOMY HANPAaBICHUSM B YKa3aHHOU
CETOYHOW CTPYKType, U MONyueHHe HabOpa BBIYHCISEMBIX CETOK, COOTBETCTBYIOIIErO KKAOMY
YKa3aHHOMY BBIYUCIIUTEIBHOMY Y31y,

MIPOU3BOJIBHOE Pa3/1€JIEHUE HEBBIUNUCIIAEMBIX CETOK B YKa3aHHOW CETOUYHOMN CTPYKTYpE, Ha
CETOYHOHN IIOCKOCTH, COOTBETCTBYIOLIEH MEPHIMOHAJIBHOMY W 30HAJIBHOMY HAMPABICHUSM, U
NOJTy4eHHe Ha0Opa CETOK, COOTBETCTBYIOIIETO YKA3aHHBIM HEBBIYHCISIEMBIM CETKaM,

Ha OCHOBE HalOOpa BBIYHMCISIEMBIX CETOK, COOTBETCTBYIOLIETO KaXIOMYy YKa3aHHOMY
BBIUUCIUTEIBHOMY y3Jy, © Habopa CEeTOK, COOTBETCTBYIOLIETO YKa3aHHBIM HEBBIUHCISEMbIM
CeTKaMm, ONpeAeNICHHE MOACETOYHON CTPYKTYPbI IOCIE PA3AENECHUs], COOTBETCTBYOIIEH KAXKIOMY
YKa3aHHOMY BBIUYHCIUTEILHOMY Y3I1y, U OOJJACTHBIX TAHHBIX COOTBETCTBYIOLIEH CTPYKTYPBI.

B omHOl BO3MOXKHOU peanu3anuu ceTodHas WH(OpMALUs JOMOJHUTENBHO BKITIOYAET
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oOnacTHOI TH reorpaduueckoll 00NacTH, K KOTOPOH MPUHAIUICKHUT yKa3aHHAs CETKA, IMPUIeM
yKa3aHHbBIH 00JaCTHON THI BKITFOUAET THIT OKEaHa,

€CIM YKAa3aHHBIMH ONEPATHBHBIMH BBIYUCIUTENbHBIMUA TPEOOBAHUSMH  SIBIISIETCSI
BBIUUCIIUTENbHbIE TpPeOOBaHUS LENeBOH NEPEMEHHOHM B MONENM LUPKYJSLUH OKeaHa, TO
OTpeNeNAI0T BbIYUCIAEMbIE CETKHU B YKa3aHHOH CETOYHON CTPYKTYpe Ha OCHOBE BHIUUCIUTENBHBIX
TpeOOBaHUH, BKIIFOYAS:

MOJIyueHue O0JIACTHOTO TUTIA, COOTBETCTBYIOIIETO KaXKIOH CETKEe B YKa3aHHON CETOUHOMN
CTPYKTYPpE,

OTIpeNieNIeHNe CETOK, YKa3aHHBIM OOJACTHBIM THUIIOM KOTOPOH SIBJISIETCS] YKA3aHHBIN THII
OKeaHa, KaK BbIYHCIIAEMYIO CETKY.

B onHO#l BO3MOXHOH peanm3anuu OOMEH IaHHBIMH MEXKAY YKAa3aHHBIM IJIABHBIM
BBIYUCIIUTEbHBIM OJIOKOM U YKa3aHHBIM [0 MEHBIIEH Mepe OTHUM BbIUHUCIUTEbHBIM TOIOIOKOM
OCYLIECTBIISIETCS C UCIIOJIBb30BAHUEM MPSIMOTO AOCTYTa K MaMsITH.

B oaHOIl BO3MOXHOW pealn3allMd Ha OCHOBE YKa3aHHOW 3aJaHHOW CTpaTeruu
pacripeneneHus, yIpasJsioT YKa3aHHBIM [JIABHBIM BBIYHCIUTEIBHBIM OJIOKOM JUISI pacipeesIeHHsI
OOJIAaCTHBIX JAHHBIX, COOTBETCTBYIOLINX BTOPOCTENIEHHOW BTOPUYHOW IONCETOYHOH CTPYKTYpE,
10 MEHBIIEH Mepe Ha OIMH YKa3aHHBIA BEIYUCIUTENbHBIN MTONOIOK, BKIFOUAS:

Ha OCHOBE 3aJlaHHOM CTpaTeruyd JBYMEpPHOIO pasleieHHs] BTOPOrO HampaBjieHUs U
YKa3aHHOT'O BEPTUKAJbHOIO HANpaBJIeHUs, YIIPaBJIeHUE YKa3aHHBIM IVIABHBIM BbIUHCIUTEIbHBIM
OJIOKOM JUTSL pasfesieHHsi CETOK BO BTOPUYHOH IMOACETOYHON CTPYKTYype, COOTBETCTBYIOLIEH MO
MEHbBIIEH Mepe OTHOMY YKa3aHHOMY BBIYMCIHTEIBHOMY MOAOIOKY, HA CETOYHOH IIOCKOCTH,
COOTBETCTBYIOLLEHl YKa3aHHOMY BTOPOMY HAalpaBlIeHUIO U YKa3aHHOMY BEPTHUKaJIbHOMY
HAIPABJICHUIO, U NOJYYE€HHE YKAa3aHHON BTOPOCTENEHHON BTOPUYHOM MOACETOYHON CTPYKTYPBI U
OONacTHBIE MJaHHBIC, OTHOCSINUECS K COOTBETCTBYIOIIECH CTPYKType, IUIA paclpeneeHus
OOJIAaCTHBIX JAHHBIX, COOTBETCTBYIOLIMX BTOPOCTENEHHON BTOPHUYHOW MOACETOYHOH CTPYKType
NOCJIe Pa3[eNieHus], YKa3aHHbIM IJIABHBIM BBIUHCIIUTEIBHBIM OJIOKOM IO MEHbLIEH Mepe Ha OAMH
yKa3aHHbBIN BBMUCIUTEIBHBIN MOAOIOK.

BrnueynomsiHyTast IMHA CBSI3M  MOXET OBITh IOMHOW CTaHAApTa B3aMMOCBSI3U
nepudepuiinpix komnoneHToB (Peripheral Component Interconnect, PCIl) wnm muHON
pacuimpeHHoOl craHmapTHOH mnpombinuieHHOH apxurektypsl (Extended Industry Standard
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Architecture, EISA) u Tn. JlaHHas mIWHA CBSI3UM MOXXET MMEThb PA3JIMYHbBIC THUIIbI, TAKHE KAk
azipecHas IHHA, IWHA JaHHBIX, IIFHA YIPABICHUS U T.01. 11 IPOCTOTHI U3JIOKEHUST HA YepTeKax
€ro TPENCTaBIEHHE OCYLIECTBISIETCS] TOJBKO C IOMOINBIO OIHOHW TOJCTOH JIMHUHM, HO 3TO HE
O3HAYaeT, YTO UMEETCS TOJIbKO OfHA IITYKA LTMHBI MJIM LIMHBI OHOTO THIIA.

HHTepdelic cBsA3M NCNONB3YETCS ISl CBSI3U MEXKIY BBILICYTOMSHY THIMH 3JIEKTPOHHBIM
YCTPOMCTBOM U APYTUM YCTPOHCTBOM.

[TaMsATE MOXKET BKJIFOUATh B ce0s MaMsITh C MPOM3BOIBHBIM fnoctynoM (Random Access
Memory, RAM), a Takxke 3Heprore3aBucumMyro namsthb (Non-Volatile Memory, NVM), Hanpumep,
10 MEHBLIEH Mepe OHY AMCKOBYIO MAMSITh. AJIBTEPHATUBHO, MAMSTh TAK)KE MOYKET NPEICTABIIATD
co0oli 1o MeHbLIEH Mepe OHO 3aIIOMUHAIOINEE YCTPONCTBO, PACIIONOKEHHOE Ha PACCTOSIHUN OT
BBILIEY TOMSTHY TOTO TIPOLIECCOPA.

BrimeynoMsiHy ThIl  TPOLIECCOP MOKET OBITh MPOLECCOpPOM  OOIIero Ha3HAYEHWS,
BKJIIOYArOINM IieHTpalibHbii nporeccop (Central Processing Unit, CPU), ceteBoii mporeccop
(Network Processor, NP) u T.x.; Takke MOXeT ObITh HH(PPOBBIM CHTHAJIBHBIM IPOLIECCOPOM
(Digital Signal Processing, DSP), uaTerpanbHoi cxeMoii crieruaibHOro Ha3HadeHus (Application
Specific Integrated Circuit, ASIC), nonessioii nporpammupyemoii BeHTriIbHOH Marpuuei (Field-
Programmable Gate Array, FPGA) nnu npyruM nporpaMMupyeMbIM JIOTUYECKUM YCTPOHCTBOM,
OUCKPETHBIM BEHTHJIbHBIM MJIM TPAH3UCTOPHBIM JIOTHYECKHUM YCTPOHCTBOM, JHCKPETHBIM
anrmapaTHbIM Y3JIOM.

ITockonbKy C€IOCOOBI OCYLIECTBICHHS MAJISI PEIIEeHUs 3aJaddl  KaXXIOoro 3JeMEHTa
3JIEKTPOHHOTO YCTPOHCTBA B BBILNIEYKa3aHHOM BapHAHTE OCYINECTBICHUS HW300PETEHHs WU
noje3Hble 3¢¢GeKkTbl MOryT ObITh JOCTUTHYTHI INyTeM OOpamieHus K 3TarmaM BapUaHTa
OCYIIECTBJICHUS, MTOKa3aHHbIM Ha Pur 3, KOHKpeTHBIH padounii mporecc u noje3Hbie 3PP eKTh
3JIEKTPOHHOTO  YCTpOHCTBA, oOOECrneYnBaeMbleé BApUAHTOM OCYLIECTBICHHS HACTOSILETO
H300peTeHNs], 31€Ch HE TIOBTOPSIOTCS.

B emme ogHOM BapuaHTe OCYIIECTBICHHS HACTOSIILETO H300PETEHHS TAK)KE IPENY CMOTPEH
KOMITBIOTEPHO-CYUTHIBAEMBI HOCHUTENh WH(POPMALNY, NMPUUYEM HHCTPYKLHUH, XpaHsSIUECsS Ha
JAHHOM KOMITBEOTEPHO-CUHTBIBAEMOM HOCHTENIEe MH(POPMALIMHU, KOTOPBIE NMPHU CBOEH padore Ha
KOMITBIOTE€PE 3aCTABJISIIOT KOMIIBIOTED BBIMIOJHUTE JIFOOOW M3 CrOCOO0OB 0OpabOTKH TaHHBIX
BBILIEY KA3aHHOTO BAPUAHTA OCYIIECTBICHHUS.
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B emme ogHOM BapuaHTe OCYIIECTBICHHS HACTOSIILETO H300PETEHHS TAK)KE IPENY CMOTPEH
KOMIIBIOTEPHO-TNPOrPAMMHBII MPOAYKT, BKJIIOYAIOLIMNA UHCTPYKLIUH, KOTOPbIE MPU CBOEH padoTe
Ha KOMITBIOTEPE 3aCTABJISIIOT KOMITBIOTEP BBITIOJIHUTD JII0O0OH M3 CrocoOoB 0OpabOTKM TaHHBIX
BBILIEYKA3aHHOTO BAPUAHTA OCYIIECTBICHHUS.

CrernuanucTsl B JaHHOW OONACTH TEXHHKH JOJDKHBI TOHHUMAaTh, YTO BapHaHT
OCYIIECTBJICHUS] M3 BAPHAHTOB OCYILECTBJICHUS] HACTOSIIIEH 3asiBKU MOXKET OBITh MPEACTABICH B
BU/IE€ METONA, CUCTEMbI MJIM KOMITBFOTEPHO-IIPOTPAMMHOTO npoaykTa. TakuM oOpa3oM, BapuaHT
OCYIIECTBJICHUS HACTOALIEH 3asiBKU MOXKET ObITh MPUHAT B (JOPME MOTHOANIIAPATHOTO BAPUAHTA,
NOJTHONPOTPAMMHOTO BapUAHTA WJIM BapHUaHTA, COYETAIOIIEro MPOrPaMMHOIO W amlmapaTHOro
acriekTsl. Kpome Toro, BapuaHT OCyLIeCTBIEHHS HACTOALIECH 3asBKH MOXKET OBITh IPUHST B popme
KOMIIBIOTEPHO-HCIIONB3YEMOr0 MPOrPAMMHOTO TMPONYKTA, PEAJTM30BAaHHOIO HA OOHOM WU
HECKOJIbKMX KOMIIBIOTEPHBIX HOCHUTENSIX MHpOpMAIMU (BKJIIOYAsi, HO HE OMPAHMYHMBASICh 3TUM,
auckoByro mamsaTb, CD-ROM, onTudeckyro mamMsiTe W T.J.), COOEPKAIIUX KOMITBIOTEPHO-
HCIIOJIb3Y€EMBII MIPOrPAMMHBIN KOZ.

KomnploTepHO-NIpOrpaMMHbIE  MHCTPYKLHH B BapUaHTe OCYLIECTBICHHS 3asBKU
OIHCaHbI B COOTBETCTBUH CO CXEMOH Iporiecca W/ OJIOK-CXeMOH criocoba, anmnapara (CUCTEMbI)
U KOMIIBIOTEPHOIO MPOrPAMMHOIO TPOAYKTa B BapHAaHTE OCYIIECTBJICHUS W3 BapUAHTOB
OCYINECTBJICHUS] Hacrosuled 3asBku. Clienyer MOHMMAaTh, YTO C IOMOINBIO KOMITBIOTEPHO-
MPOTPAMMHBIX MHCTPYKLHI MOKET OCYIUECTBISITbCS KAXKAbIA MPOLECC W/WIK OJIOK U3 CXEeMbI
nporuecca U/ iii OJIOK-CXeMbI U/WUJTH KOMOUHAIUS TIPOIIECCOB M/UJTH OJIOKOB M3 OJIOK-CXeMbI W/ HITH
OJI0K-CXeMbl. JTH KOMIBIOTEPHO-MPOrPAMMHBIE HMHCTPYKLHUM MOIYT OBbITh MpPeOCTaBJICHBI
npoIeccopy  KOMIbIOTEpa  OOIIero  Ha3HA4YEHHUs, CHE[HAJM3UPOBAHHOIO  KOMIIBIOTEPA,
BCTPOEHHOTO MPOLIECCOPa WK JPYTOro MPOrpaMMHUpPYEMOro yCTporcTBa 0OpaboTKH TaHHBIX AJIs
CO3JaHUs MAIIUHBl TakuM O0pa3oM, 4YTOOBl WHCTPYKLHH, BBIIOJHAEMbIE IPOLECCOPOM
KOMIIBIOTEPA MJIM JPYyroro MNPOrpaMMHPYEMOro ycTpoicTBa oOpabOTKM NaHHBIX, CO3ANIH
YCTPOMCTBO Ul peau3alliil Ha3HAYeHHBIX (PYHKIUH ONHOTO MJIM HECKOJBKHX IPOLECCOB M3
CXeMBI POLIECCa W/ITH OHOW WIJIM HECKOJIbKHUX OJIOKOB M3 OJIOK-CXEMBL.

OTH  KOMIBIOTEPHO-TIPOrPAMMHbBIE  MHCTPYKLIMH TakkKe MOTYT XPAaHUTbCS B
KOMIIBIOTEPHO-CUMTHIBAEMO  MAaMATH, CHOCOOHOH BBOOUTb KOMIBIOTEP WM APYroe
POTrPaMMHUPYEMOE YCTPONUCTBO 0OpabOTKU AaHHBIX B pabOTy OMNPENeseHHOro PeskuMa, Y4TOOBI
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I/IHCTPYKL[I/II/I, XpaHfIH_II/IeCﬂ B KOMHbTepHO-C"IPITbIBaeMOfI naMAaATH, CO34aJid U3a€JIne ¢ KOMaHIHbBIM
yCTPOMCTBOM, MpPUYEM [aHHOE KOMAaHIHOE YCTPOWCTBO peanusyerT (YHKIMIO OIHOTO WJIH
HECKOJIBKHX TPOIIECCOB OJIOK MPOLECCa W/WITH OHOTO UJTH HECKOJIbKUX OJIOKOB U3 OJIOK-CXEMBI.

OTH KOMITBIOTEPHBIE IMPOrPAMMHBIE HHCTPYKLHH TAaKXe€ MOTYT OBbITh 3arpy’Ke€Hbl B
KOMIBIOTEP HJIM JIPyroe MpOorpaMMHPyeMOe yCTPOWCTBO OOpaOOTKHM MaHHBIX TaKUM 00pasom,
yroObl Ha KOMIBIOTEPE WM OPYTrOM IPOrPaMMHPYEMOM YCTPOWCTBE BBIMONHSINCH Psift
OTIEPALIMOHHBIX IIAr0B AJISl CO3MAHMS PEa3yeMOro KOMITBIOTEPHOM 00pabOTKH TaKUM 00pasom,
YTOOBI HHCTPYKIIUH, BBIMOIHSIEMbIE HA KOMITBIOTEPE HITA IPYTOM MPOTrPAMMHUPYEMOM Y CTPOMCTBE,
O6eCHeLII/IBaJ'II/I I/IHCTPYKL[I/II/I AJIA peanmaul/m maroB HaSHa"IeHHOfI (1)YHKL[I/II/I OOHOIO WJInu
HECKOJIBKHMX TMPOIECCOB M3 CXEMBI MPOIECCa W/HIM OXHOTO WJIH HECKOJBKUX OJIOKOB M3 OJIOK-
CXEMBHbI.

XOTﬂ 6bIJ'IPI OITUCAHBbI HpeI[HOLITI/ITeJ'IbeIe BapI/IaHTbI OCYH_IGCTBJ'IGHI/UI HaCTO;IH_[eI\/'I 3asBKU,
JOOMNOJIHUTECIbHBIEC HW3MCHCHUA U MOI[I/I(bI/IKaL[I/II/I OTUX BapI/IaHTOB MOI"YT 6bITb CaOcJIaHbI
CTeHaINCTaMi B TAHHON OONACTH TOCJe TOTro, Kak OCHOBHbIE W300peTaTeNIbCKUE KOHIIEIUU
CTaHyT u3BeCTHBI. [loaToMy mpuaaraemyio (GopMmyly H300peTeHHs MPEANOoNaraeTcsi TOJKOBATh
KakK BKJ'II'OLIaI'OH_Iy}O HpeI[HOLITI/ITeJ'IbeIe BapI/IaHTbI OCYH_[eCTBJ'IeHI/Iﬂ I/1306peTeHI/I$I 1 BCC NU3MCHCHUA
nu MOI[I/I(bI/IKaL[I/II/I, KOTOpre BXOIOAT B O6’beM BapI/IaHTOB OCYH.[GCTBJ'IGHI/UI HaCTO;IH_[eI\/'I 3as51BKU.

O"IeBI/II[HO, YTO CIIeuaJIuCThl B I[aHHOfI O6.]'IaCTI/I TEXHUKAU MOI"YT BHOCUTH paanquIe
NU3MCHCHUA U BapI/IaL[I/II/I B BapI/IaHT OCYH_IGCTBJ'IGHI/IH 13 BapI/IaHTOB OCYH.[GCTBJ'IGHI/UI HaCTOfIH.[efI
3asBKH, HEC OTXOHOA OT ):[yxa nu O6’beMa BapI/IaHTOB OCYH_IGCTBJ'IGHI/UI B BapI/IaHTaX OCYH_[eCTBJ'IeHI/Iﬂ
HaCTO;IH_[eI\/'I 3a51BKU. TaKI/IM o6pa30M, €CJIN 3TU U3MCHCHUA U BapI/IaL[I/II/I OTHOCUTECIIBHO BapI/IaHTa
OCYIIECTBJIEHUS] U3 BAPUAHTOB OCYIIECTBIEHHs HACTOSINEHN 3asBKU MOMAAAI0T B 00beM GopMyJibi
I/I306peTeHI/Iﬂ BapI/IaHTOB OCYH_IGCTBJ'IGHI/IH HaCTO;IH_[eI\/'I 3a4BKH U UX TEXHHNYCCKUX 3KBUBAJICHTOB,
HpeHHOHaFaeTCﬂ, qToO BapI/IaHTbI OCYH_IGCTBJ'IGHI/IH HaCTO;IH_[eI\/'I 3asABKH TAKKX€ BKJIIHOYAKOT 3TU

HU3MCHCHHS U BapHUallX.
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DOOPMVIJIA U30BPETEHU A

1. Cnoco® o0pabOTKM MaHHBIX, XapPAKTEPUIVIOIIUNCS TEM, YTO YKa3aHHBIA Crmocod
NPUMEHSIIOT B CLIEHAPHH MOJENN LUPKYJISILUN OKeaHa, MPUYeM YKa3aHHbIH Criocod BKITFOUAET:

pa3nenenue 3emin Ha reorpaduyeckue OONACTH B MEPUAMOHAJBLHOM, 30HANBHOM U
BEPTHUKAJIbHOM HAIPABJIEHUSAX B COOTBETCTBUU C 3a/laHHBIM IIPOCTPAHCTBEHHBIM Pa3pelLleHueM, U
MOJIy4eHUE TPEXMEPHOM CETOYHOW CTPYKTYpBbI, COOTBETCTBYIOLIEH YKAa3aHHOMY 3€MHOMY
NPOCTPAHCTBY, U MH(YOPMAIIMH CETOYHOH COOTBETCTBYIOLIEH CTPYKTYPBI, YKa3aHHAsl CETOYHAs
uH(pOpMALUs BKIIOYAET reorpaduueckyro o0IacTb, K KOTOPOH MPUHAJIEKUT CETKA, U 0OJIacTHBIE
JaHHbBIE B TIpeeNiax yKa3aHHOH reorpadgudeckoii oonacTy,

pasfeneHue CeTOK B YKa3aHHOM CETOYHOH CTPYKType, Ha CETOYHOM IIOCKOCTH,
COOTBETCTBYIOLLEHl MEpPUIMOHAIBHOMY U 30HAJbHOMY HANpaBJEHUSM B yKa3aHHOI CETOYHOMN
CTPYKTYp€, B COOTBETCTBUU CO CKOH(PHUTYPHUPOBAHHBIM KOJIMYECTBOM BBIYHCIUTEIBHBIX Y3JIOB, U
MOJyUeHUE TIOACETOYHOM CTPYKTypbl IIOCJE pas3felieHus, COOTBETCTBYIOLIEH KakIOMY
BBIUUCIIUTENILHOMY Y3JIy B OOJIACTHBIE TaHHBIE, OTHOCSIIUECS K COOTBETCTBYIOIIEH CTPYKTYPE;

OTHOCHUTENIbHO Ka)XXOTO BbIYMCIUTENBHOTO Vy3Jla, Ha OCHOBE 3a/JlaHHO cTpareruu
paszeneHus], OCyIeCTBIEHUE Pa3/ieJIeHHs] CETOK B YKa3aHHOMN MOJCETOYHOH CTPYKType B IIEPBOM
HalpaBlIeHUM WM YKAa3aHHOM BEPTUKAJbHOM HANpaBlI€HUU, U TOJy4YeHHE BTOPUUYHOMN
MOZICETOYHON CTPYKTYPBI TOCJE pa3leleHuss W OONACTHBIX JaHHBIX, OTHOCSIOUXCS K
COOTBETCTBYIOLIEH CTPYKType, U pacrpeneseHue OONACTHBIX IaHHBIX, COOTBETCTBYIOLINX
yKa3aHHOH BTOPUYHOM MOACETOYHOHN CTPYKTY e, Ha TIIABHBIN BBIYHCIUTEIbHBIN OJIOK YKa3aHHOTO
BBIUHCJIUTENBHOIO y3J1a, YKA3aHHBIM IEPBbIM HaIlpaBJIeHUEM SIBIISETCS yKa3aHHOE 30HAJbHOE
HafpapeHUe WIH YKa3aHHOE BEPTHUKAJIbHOE HalpaBlIeHHe, yKa3aHHas BTOpUYHAs MOACETOYHAs
CTPYKTypa BKJIIOYaeT B Ce0sl BTOPUYHYIO IIOACETOYHYIO CTPYKTYPY, COOTBETCTBYIOLIYIO
YKa3aHHOMY IJIABHOMY BBIYHCJIHMTEIBHOMY OJIOKY, M BTOPHYHYIO MOACETOYHYIO CTPYKTYpY,
COOTBETCTBYIOLIYIO IO MEHBLIEH Mepe OTHOMY BBIUYHCIUTEIBHOMY MOAONOKY YKa3aHHOTO
BBIUHCJIUTEIBHOTO Y3J1a;

Ha OCHOBE YKa3aHHOW 3aJaHHON CTpaTeruu paclpeneieHus, YIpaBleHHE YyKa3aHHbIM
[JTABHBIM BBIYUCIUTENbHBIM OJIOKOM JUIS pactipeaesieHust 0OMaCcTHBIX JaHHBIX, COOTBETCTBYOIINX
BTOPOCTENEHHON BTOPUYHOMN MOACETOYHOU CTPYKTYpe, IO MEHBbIIEH Mepe, Ha OAUH YKa3aHHbIN
BBIYUCIUTENbHBIN MOAOIOK ISl TOTO, YTOOB! YKA3aHHBIN IIABHBIN BBIYUCIUTENbHBINA OJIOK U, TIO
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MEHbIIEH Mepe, ONMH YKa3aHHBIA BBIYUCIUTEIbHBIN MOAOIOK, OCHOBBIBASICH HA ONEPATHBHBIX
TpeOOBAHUSX, BBIMOIHWIN BBIYUCICHUS ONEPATUBHBIX AAHHBIX M3 PACIPENeeHHBIX 00IaCTHBIX
JAHHBIX; TPUYEM YKa3aHHAs BTOPOCTENIEHHAss BTOPHYHAS IMOACETOYHAs] CTPYKTypa IMOJy4YeHa
NyTEeM pa3[eNieHUus] CETOK BO BTOPUYHON TMOACETOYHOH CTPYKType, COOTBETCTBYIOINEH, IO
MEHbBILIEH Mepe, ONHOMY YKa3aHHOMY BBIYHCIHTEIBHOMY MOAOJOKY, YKa3aHHBIM TIJIABHBIM
BBIYUCIUTENbHBIM OJIOKOM Ha CETOYHOH IUIOCKOCTH, COOTBETCTBYIOIIEH YKa3aHHBIM BTOPBIM
HANpaBJIeHUH M YKAa3aHHBIM BEPTHKAJIbHBIM HAIPaBJICHHEM, NPUYEM YKa3aHHBIM BTOPBIM
HAIpaBJIeHUEM SIBJSIETCS YKa3aHHOE 30HAIbHOE HAINPABJICHUE I YKAa3aHHOE MEPUAMOHAIBHOE
HarpasJieHUe.

2. Crocob no m. 1, XapakTepu3yOLIHICS TeM, YTO YIPABISIOT TNIABHBIM BBIYUCIHTEIBHBIM
OJOKOM YKa3aHHOTO BBIYUCIUTEIBHOTO Y374 MU paclpenesieHus: OONACTHBIX JaHHBIX
BTOPOCTENEHHON BTOPUYHONW MOACETOYHOM CTPYKTypbl, IO MEHBIIEH Mepe, Ha OIUH
BBIMUCIUTENbHBIN MTONOJOK YKA3aHHOTO BBIYUCIUTEIBHOTO Y3I1a, BKIIOYAs:

OTHOCHUTEJIbHO  KaXJOTO  BBIYUCIUTENBHOrO  MoaOJioKa,  YIpaBI€HHE  IJIABHBIM
BBIUUCIUTENbHBIM OJIOKOM YKa3aHHOTO BBIYHMCIMTEIBHOTO Y3J1a MJIsl pa3fesieHus CETOK B
YKa3aHHON BTOPOCTENEHHOW BTOPUYHON MOACETOYHOW CTPYKType B TPETbEM HAINpPABICHUHU B
COOTBETCTBUH C KOJIMYECTBOM IIEJIEBbIX OJIOKOB OOpa0OTKM B YKa3aHHOM BBIYHCIUTEIBHOM
nonOyoKe, ToNyueHrne o0pabaThlBaeéMOH CETOYHOH CTPYKTYpPbI, COOTBETCTBYIOIIEH KaKAOMY
[eeBoMy OJIOKy 0oO0paOoTku, W OOJACTHBIX MAHHBIX, OTHOCSIIUXCS K COOTBETCTBYIOINEH
CTPYKType, M pacrmpenelieHne OOJacCTHBIX JAHHBIX, COOTBETCTBYIOIIMX  YKa3aHHOU
oOpabaTeiBaeMOIl CETOYHOM CTPYKTYPE, Ha YKa3aHHBIN 1eJIeBOl OO0k 00pabOTKU IJIst TOTO, YTOOBI
YKa3aHHbI [eNneBOoil ONoK 0oOpaOOTKM  BBIMOJHUJI BBIYHCIEHUE OOJACTHBIX JaHHbBIX,
COOTBETCTBYIOILIMX YKa3aHHOH 00pabaThlBa€MON CETOYHOW CTPYKTYpe, YKa3aHHBIM ILIEJIEBBIM
6moxkoM 00paboTku siBisieTcss 6ok obpadorku ¢ (pyHkIMeld Habopa BEKTOPH30BAHHBIX KOMAHI,
COOTBETCTBYIOLIECH THITy TAHHBIX YKa3aHHBIX OOJACTHBIX JAHHBIX.

3. Cnocob mo m. 1, XapakTepusyIOIIMICS TeM, YTO [JIABHBIA BBIYHCIUTENbHBIN OJIOK
YKa3aHHOTO BBIYUCIUTEIBHOTO y3Jla OOMEHHMBAETCS] NaHHBIMU C IJIABHBIM BBIYUCIHTEIBHBIM
OJIOKOM B JIpyTMX BBIYHCIUTENbHBIX y3JIaX, OTIIMYHBIX OT YKAa3aHHOTO BBIYHUCIIMTENILHOTO Y3JIa,
UCTIONB3ysT CKOH(PUTYPUPOBaHHBIN HHTepdelic mepenadn MHGOPMALMK, NPH 3TOM YKa3aHHBIA

CIIOCO0 IOMOJIHUTEIBHO BKJIKOUAET B CeOsl:



nepeaavy O6J'IaCTH]:>IX JaHHBIX L[eJ'IeBOfI CETKH, NIEPEAABACMBIX ITTaBHbIM BBIMHUCIUTCIIbHBIM
6.]'IOKOM B APYIrUX BBIYHUCIWTECIBbHBIX Y3JlaX, Ha [JIABHBIM BBIYHCIUTEIbHBIN 6.]'IOK YKa3aHHOTO
BBIYHMCJIUTENIPHOTO y3J1a; YKa3aHHAas LiesieBas CeTKa MpeACTaBisieT cOOOW CeTKy, B KOTOpOii
CYLIECTBYET MepeKphiTie reorpaduuecknx obnacTell ¢ CETKOH, COOTBETCTBYIOIEH OOJACTHBIM
JAHHBIM, KOTOpBIE PACIpPEAeNICHbl HA YKA3aHHBIN BBIYMCIUTEIbHBIN Y3€l,

pacripeneneHuie 00JaCTHBIX JaHHBIX, COOTBETCTBY FOIIIMX YKA3aHHOM MOICETOYHOM CTPYKTYPE,
HAa IMIaBHBIA BBIYUCIIUTEILHBIN 6.]'IOK YKa3aHHOI'O BbIMUCJIUTCIIBHOIO Y3J1a, BKJIKOYast:

pacripeneneHie OOJaCTHBIX MAHHBIX YKa3aHHOW TMOMCETOYHOM CTPYKTypbl M OONaCTHBIX
JaHHBIX L[eJ'IeBOfI CETKH, NEPEAABACMBbIX [NIABHBIM BbIMHUCIUTCIIBHBIM 6.]'IOKOM YKa3aHHOro Apyroro
BBIUUCJIUTEIIBHOI'O Y3J1a, HA [JIABHBIN BBIYUCIIUTEIbHBIN 6.]'IOK YKa3aHHOI'O BbIYHUCIIUTCIIBHOTO Y3J1a.

4. Ciocob mo 1. 1, XapakTepu3yOMUICs TeM, YTO Pa3NesisiOT CETKU B YKa3aHHON CETOUHOMN
CTPYKTYPE€ B COOTBETCTBUHU CO CKOH(l)I/IprI/IpOBaHHbIM KOJIMYCCTBOM BBIYUCITUTCIIbHBIX Y3JIOB, Ha
CETOYHOW TIOCKOCTH, COOTBETCTBYIOIIEH MEPUAMOHAIBLHOMY M 30HAJILHOMY HAIpPABJIEHUSM B
YKa3aHHOW CETOYHOW CTPYKType, MOjdydas MOACETOYHYI CTPYKTypy IIOCie pas3nesieHus,
COOTBETCTBYHOIIYIO KAKAOMY BbIUUCIUTCIBHOMY Y3I1y, U O6.]'IaCTHI:>IX JaHHBIX, OTHOCAIIHUXCs K
COOTBETCTBYIOLIEH CTPYKTYpE, BKIIFOUAS:

ONpEeNeeHNEe BBIYUCIISIEMBIX CETOK B YKa3aHHOW CETOYHOM CTPYKType Ha OCHOBE
BBIUUCIISIEMBIX TPEOOBaHU,

POBHO€ pa3fe/ieHUE BBIUUCISEMBIX CETOK B YKA3aHHONW CETOYHOMN CTPYKTYpE B COOTBETCTBUHU
cO CKOH(l)I/IprI/IpOBaHHbIM KOJIUYCCTBOM BbIUUCIIUTEIIBHBIX Y3JIOB, Ha CETOYHOU IIJIOCKOCTH,
COOTBETCTBYIOIIEH MEPUIMOHAIHPHOMY M 30HAJbHOMY HAaINpaBJIEHUSM B YKAa3aHHOH CETOYHOMU
CTPYKTYype, U OJy4eHre HaOopa BBIUUCIISIEMBIX CETOK, COOTBETCTBYIOLIETO KAYKAOMY YKa3aHHOMY
BBIYHCIIUTEIEHOMY Y31y,

MIPOU3BOJIBHOE PA3AEJIEHUE HEBBIYMCIAEMBIX CETOK B YKAa3aHHOH CETOYHON CTPYKType, Ha
CETOYHOW TUTOCKOCTH, COOTBETCTBYIOIEH MEPUIHOHAJIHHOMY M 30HAJHHOMY HAIPABICHUSM, U
MOJIy4eHUue Ha60pa CETOK, COOTBETCTBYIOLIECTO YKA3aHHBIM HEBBIUHNCIIACMbBIM CETKAM,

HAa OCHOBE Ha0Opa BBIYUCISIEMBIX CETOK, COOTBETCTBYIOIIErO KaKIOMY YKa3aHHOMY
BBIUHCITUTENILHOMY y3Jy, ¥ HaboOpa CETOK, COOTBETCTBYIOIIETO YKa3aHHBIM HEBBIUUCIISIEMbIM
CeTKaM, OMpenesieHHe MOACETOUHON CTPYKTYPbI [TOCIIE pa3aeieH sl, COOTBETCTBYIOIIEH KaKIOMY

YKa3aHHOMY BBIYUCIUTCIIBHOMY Yy3J1y, U 00J1aCTHBIX JaHHBIX COOTBGTCTBYI-OH_IGI\/'I CTPYKTYPhL



5. Cnocob mo 1. 4, XapakTepu3yOLINICS TeM, YTO CETOYHAs HH(YOPMAIIHSI TOTIOJTHUTENIBHO
BKJIFOUaeT OOJIACTHOM THT reorpadudeckoil obaacTy, K KOTOPOH MPUHAJIEKUT YKa3aHHAs CETKa,
NpUYeM YKa3aHHbIN 00JIaCTHON THUIT BKIFOUAET THIT OKEaHa,

€CIM  YKa3aHHbIMH OINEPATUBHBIMH  BBIYMCIUTEIBHBIMA  TPEOOBAHUSIMH  SIBISIFOTCSI
BBIUUCIIUTENbHbIE TpPeOOBaHUS LENeBOH NEPEMEHHOHM B MONENM LUPKYJSLUH OKeaHa, TO
ONPENENSOT BEIUUCISIEMbIE CETKU B YKa3aHHOM CETOYHOHN CTPYKTYPE HA OCHOBE BBIUUCIUTEIbHBIX
TpeOOBaHUH, BKIIFOYAS:

NOJy4eHHe OOJNIACTHOTO THUIA, COOTBETCTBYIOLIETO KaXKIOW CETKE B YKa3aHHOW CETOYHOM
CTPYKTYPpE,

OTIpeNieNIeHUe CETOK, YKa3aHHBIM OOJIACTHBIM THIIOM KOTOPOHW SIBIISIETCS YKAa3aHHBIA THII
OKEaHa, KaK BBIUUCISIEMYIO CETKY.

6. Criocob mo m. 1, xapakTepusyroIIUHCs TeM, YTO OOMEH AaHHBIMU MEXAY YKa3aHHbBIM
[JIABHBIM BBIYHMCIIMTENbHBIM OJIOKOM M YKa3aHHBIM, IO MEHBIIEH Mepe, ONHUM BBIYHUCIUTENbHBIM
No10JIOKOM OCYIIECTBIISIETCS € UCTIONIB30BAHUEM TIPSIMOTO TOCTYTIa K MaMSITH.

7. Cniocob mo m. 1 uiu 2, XapakTepu3yIOIIUICS TeM, YTO Ha OCHOBE yYKa3aHHOH 3aaHHOMN
CTpaTeruyl PACIpeleseHHs], YIPABISIOT YKA3aHHBIM TJIABHBIM BBIYHCIUTEIBHBIM OJIOKOM MJIs
pacripeneneHusi OONACTHBIX ~ JAHHBIX, COOTBETCTBYIOIIMX BTOPOCTENEHHOH BTOPUYHOM
MOACETOYHON CTPYKTYpe, MO MEHbIIeH Mepe, Ha ONUH yYKA3aHHBIN BBIUUCIUTENbHBIA MONOOK,
BKJIFOUAs:

HAa OCHOBE 3aJaHHOM CTpaTerny JBYMEPHOIO pa3AeNieHHs BTOPOrO HANPABJICHUS H
YKa3aHHOT'O BEPTHUKAJIBHOIO HAIMPABJICHUs, YIIPABICHNE YKA3aHHBIM [IABHBIM BBIYHCIUTEIbHBIM
OJIOKOM AJISl pa3leNieHus] CETOK BO BTOPUYHOM MOACETOYHON CTPYKTYpE, COOTBETCTBYIOIIEH, IO
MEHbBIIEH Mepe, OOMHOMY YKAa3aHHOMY BBIYHCIUTEIBbHOMY MOAOJIOKY, HA CETOYHOH IIOCKOCTH,
COOTBETCTBYIOIEH YKAa3aHHOMY BTOPOMY HAIpPaBJICHHIO M YKA3aHHOMY BEPTHKAJBHOMY
HAIPABJICHUIO, U NOJYUYE€HHE YKAa3aHHON BTOPOCTENEHHON BTOPUYHOM MOACETOYHON CTPYKTYPBI U
OONacTHBIE MJaHHBIC, OTHOCSINUECS K COOTBETCTBYIOIIECH CTPYKType, IUIA paclpeneeHus
OOJIAaCTHBIX JAHHBIX, COOTBETCTBYIOLIMX BTOPOCTENEHHON BTOPHUYHOW MOACETOYHOH CTPYKType
NOCJIe pa3/eNieHns], YKa3aHHBIM TJIABHBIM BbIUHCIIUTENBbHBIM OJIOKOM, 110 MEHBIIEH Mepe, Ha ONUH
yKa3aHHbBIN BBMUCIUTEIBHBIN MOAOIOK.

8. YcrpoiictBo mnst 00paOOTKM [aHHBIX, XapaKTEPU3YIOINEeCs TEeM, UYTO YKa3aHHOE
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yCTPOMCTBO OOeCTeunBaeT BO3MOKHOCTH €r0 NMPUMEHEHHUS B CLEHAPUH MOIENU LUPKYJISALIH
OKeaHa, MPHUeM yKa3aHHOE YCTPOHCTBO BKJIFOUAET B ceOsl:

070K 00NACTHOTO pa3nesieHus], KOTOPBIH BBITIOJIHEH ¢ BO3MOXKHOCTBIO €10 PUMEHEHUS JJIsI
pasneneHuss 3emuu Ha reorpaduueckue o0O0NaCTH B MEPHOMOHAJIBHOM, 30HAJIBHOM H
BEPTUKAJIbHOM HAIPABJIEHUSAX B COOTBETCTBUU C 3a/laHHBIM IIPOCTPAHCTBEHHBIM Pa3pelLIeHueM, U
MOJIy4eHUs] TPEXMEPHOM CETOYHON CTPYKTYpBbl, COOTBETCTBYIOIIEH YKAa3aHHOMY 3€MHOMY
IPOCTPAHCTBY, M CETOYHON HH(OPMALIMH COOTBETCTBYIOIIEH CTPYKTYPBI; YKa3aHHas HHPOpMALIUs
CETOYHOW BKIIIOYAET reorpadpuueckyro o0nacTe, K KOTOPOH MPUHAIUICIKUT CETKa, U OOJacTHBIC
JaHHbBIE B TIpeeNiax yKa3aHHOH reorpadguieckoii oonacTy,

OJIOK CETOYHOTO pasfesieHHst, KOTOPBIH BBIMOJHEH ¢ BO3MOXKHOCTBIO €r0 MPUMEHEHHS IS
pa3neyeHus] CETOK B YKa3aHHOW CTPYKType B COOTBETCTBUH CO CKOH(HUIYPUPOBAHHBIM
KOJIMYE€CTBOM  BBIYMCIUTENBHBIX Y3JI0B, Ha CETOYHOH IUIOCKOCTH, COOTBETCTBYIOLIEH
MEpPUINOHAIBHOMY M 30HAJIbHOMY HAIIPaBJIEHUSAM B YKa3aHHOM CETOYHON CTpyKType, U
MOJyUEHUs] TOACETOYHOM CTPYKTYpBI, COOTBETCTBYIOLIEH Ka)KIOMY BBIYMCIUTEIBHOMY Y3Jy
NOCJIe pa3eieHns], 1 OOJaCTHBIX JaHHBIX, OTHOCSIINXCS K COOTBETCTBYIOLIEH CTPYKTYPE;

U, OTHOCUTENBHO KaXJOTO BBIUHCIMTENBHOIO Yy35la, Ha OCHOBE 3aJaHHON CTpareruu
paszeneHus, pa3/ieJeHe CETOK B YKa3aHHOM MOICETOYHON CTPYKType B IEPBOM HalpaBIeHUH UIIN
B YKa3aHHOM BEPTHKAaJIbHOM HANpaBJ€HUH, U IMOJNyuYE€HHE BTOPUYHON MOACETOYHOW CTPYKTYpbI
NOCJie Pa3feNieHHsi, COOTBETCTBYIOIIEH IJIABHOMY BBIYHCIUTEIBHOMY OJIOKYy B YKa3aHHOM
BBIYUCIUTELHOM y3Ji€, U OOJJACTHBIX TaHHBIX, OTHOCSIIUXCS] K COOTBETCTBYIOIIEH CTPYKTYPE;

OJIOK pacrpeneneHus JaHHBIX, KOTOPBIH BBITIOJIHEH ¢ BO3MOJKHOCTBIO €10 PUMEHEHUS JJIsI
pacripeneneHusi OONaCTHBIX JAHHBIX, COOTBETCTBYIOIINX YKa3aHHOW BTOPHYHOM MOICETOYHOM
CTPYKType, Ha TJIABHBIH BBIYMCIUTEIBHBINH OJOK COOTBETCTBYIOINErO BBIYHCIUTEIBHOIO Y31,
yKa3aHHOE IepBbIM HallpaBJIeHUEM SIBJISIETCS yKa3aHHOE 30HAJIbHOE HallpaBJIeHNE W YKa3aHHOE
BEPTUKAJIBHOE HANpaBIIEHHE, YKa3aHHAs BTOPUYHAS MOACETOYHAsl CTPYKTypa BKIIOYAET B ceds
BTOPUYHYIO  MOJCETOYHYK  CTPYKTYpPY, COOTBETCTBYIOLIYIO  YKa3aHHOMY  [JIABHOMY
BBIYUCIUTEIbHOMY OJIOKY, M BTOPHYHYIO MOJCETOYHYIO CTPYKTYpPY, COOTBETCTBYIOLIYIO, IO
MEHbIIEH Mepe, OMHOMY BBIYHCIUTEIBHOMY MONOJIOKY YKa3aHHOTO BBIYUCIUTEIBHOTO Y3714,

ONOK ympaBiieHUs,, KOTOPBIA Ha OCHOBE YKa3aHHOW 3aJaHHOW CTPATETrHH PaclpenesIeHUs],
BBIIIOJIHEH C BO3MOXHOCTBIO €ro IMpPHUMEHEHHUs [ VYIpaBleHUs YKa3aHHbIM IJIaBHBIM
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BBIYUCIIUTENbHBIM YCTPOMCTBOM [UJIsl paclpenesieHuss OOJACTHBIX NaHHBIX, COOTBETCTBYHOIINX
BTOPOCTENEHHON BTOPUYHOMN MOACETOYHOU CTPYKTYpe, IO MEHBbIIEH Mepe, Ha OAUH YKa3aHHbIN
BBIYUCIUTENbHBIN MOAOIOK ISl TOTO, YTOOB! YKA3aHHBIN IIABHBIN BBIYUCIUTENbHBINA OJIOK U, TIO
MEHbIIEH Mepe, ONMH YKa3aHHBIA BBIYUCIUTEIbHBIN MOAOIOK, OCHOBBIBASICH HA ONEPATHBHBIX
TpeOOBAHUSX, BBIMOIHWIN BBIYHCICHHE OMEPATHBHBIX AAHHBIX M3 PACIPENEeeHHBIX 00IaCTHBIX
JAHHBIX, MPHYEM YyKa3aHHas BTOPOCTENEHHAas BTOPUYHAsI MOACETOYHAs CTPYKTypa MOJydeHa
MyTEM pa3feeHus CeTOK BO BTOPUYHON MOACETOYHOM CTPYKType, COOTBETCTBYIOLIEH, IO
MEHbBILIEH Mepe, ONHOMY YKa3aHHOMY BBIYHCIHTEIBHOMY MOAOJOKY, YKa3aHHBIM TIJIABHBIM
BBIUUCIIUTENbHBIM OJIOKOM, Ha CETOYHOW IUIOCKOCTH, COOTBETCTBYIOIIEH YKAa3aHHOMY BTOPOMY
HAIPAaBICHUID WM YKA3aHHOMY BEpPTUKAJIBHOMY HAIPABJICHUIO, NMPHUYEM YKAa3aHHBIM BTOPBIM
HaNpaBJICHUEM SIBJIACTCS YKa3aHHOE 30HAJBHOE HAIIPABJICHUE WIN YKa3aHHOE MEPUAHOHAJIBHOE
HarpaBJICHHE.

9. DNeKTpOHHOE YCTPOWCTBO, XapaKTEPU3YIOLIeeCs TeM, YTO YKAa3aHHOE 3JEKTPOHHOE
YCTPOMCTBO BKIJIIOYAET B ceOsi mpoueccop, HHTep(Enc CBsI3H, MaMsITh W MIMHY CBS3H, IPU 3TOM
CBSI3b MEXKIy TIPOLIECCOPOM, HHTEP(EHCOM CBSI3U U MaMSITBIO OCYIIECTBIISIETCS Yepe3 LITUHY CBSI3Y,

naMsTh O0ECMeunBaeT BO3MOXKHOCTb €€ HCIIOJBb30BAHUS JJISI XPAHEHUS KOMITBIOTEPHBIX
IpPOrpamm;

IIPOLIECCOP BBIMOJIHEH C BO3MOXKHOCTBIO €r0 HCIIOJIb30BAHUS ISl OCYILIECTBIEHUs JIFOOOTO

sTana cnocoda no JodoMy u3 IL.11. 1-7 mpu BBIMOIHEHHUH MPOTPAMMBbI, XPAHALICHCS B TIAMSTH.
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®ur. 2

PazmemsoT 3eMmio HAa reorpauyeckue 00MACTH B MEPUANOHAIBHOM, 30HATEHOM H BEPTUKATBHOM HANPABICHHAX B
COOTBETCTBUH ¢ 3ATAHHEIM POCTPAHCTBSHHBIM PA3PEIICHUEM, MOy YAk COOTBETCTRY IOIIYEO TPEXMEPHY IO CETOUHY IO
CTPYKTYpy 3eMin 0 HHEQOPMALHIO CETOUHOH COOTBETCTBY FOIIEH CTPYKTYPBI

/_ 5310

Pasme 0T CeTKH B CETOMHOMH CTPYKTYPE B COOTBETCTBHHU CO CKOH(DHIY PHPOBAHHBIM KOHYECTBOM
BBIMHACIHTEIBHEIX Y308, HA CETOYHOI IIOCKOCTH, COOTBETCTRY FOLIHE MCPUIAHOHATIBHOMY H 30HATBHOMY
HANPABICHIAM B CETOMHOMH CTPYKTYpe, MONy4as HOACCTOYHY IO CTPYKTYPY HOCIE PAa3ACICHIA, COOTBETCTBY IO LIY IO
KaKIOMY BBIMECIHTECILHOMY Y31y, B OOIACTHBIC JAHHBIC, OTHOCAIIUECA K COOTBETCTBYOMICH CTPYKType

5320

OTHOCHTE TBHO K/KAOTO BEMHCIHTEIBHOTO Y314, HA OCHOBE 3aJAHHON CTpaTeruy pasaeeHU, Pa3aeiLiioT CETKH B
MOACETOMHOH CTPYKType B MEPBOM HAMPABICHUH, IOy 4asd BTOPHYHYIO MOJCCTOMHY O CTPYKTYPY MOCTE pasaeNeHus 0
0067acTHEIC JAHHEIE, OTHOCAMHIECA K COOTBETCTBYFOMICH CTPYKType; B PACHIPEAETIAIOT OONACTHEIE JAHHEIE,
COOTBETCTBYIOIIHE BIOPHYHOM MOACETOMHOI CTPYKIype, Ha 3TOT [IABHBI BEMECTHTEILHEIH OI0K

/7 53230

Ha ocHOBe 3amaHHOH CTpaTerHH PACIpeNeICHH YIIPABILIOT [TTABHBIM BEMUCIHTEIBHEIM OJTOKOM I
pacnpeneneHA 0ONACTHBIX JAHHEIX, COOTBETCTBYIONNX BIOPOCTENICHHOI BIOPHYHOI MOACETOMHOH CTPYKType, IO
MeHBbIIeH Mepe Ha ONHH BEMHCIHTEIBHBIN TOA0I0K

/7 5340

®uwur. 3



O0mee KOTUUECTBO

K e-500m] ’ =’

Cragapreaz | .|

o]
T

¥ cropeHHe

T 8340%)
&

1308
(G5 29%)

0,26

a3y
(T1:58%3]

Konmxzectro ¥3II0EB

Our. 4

126.29
86.50
38.44
1817

9.61
5.41
DADE e e .
135}

CCTOK
T T

T

Konmiectso y3mos

dwur. 5



610

620

630

64

b
[

s
[

F/ I/

0

Brok Brnox Brnox Brok
obmact CCTOHO pacmipen yIIpasie
HOTO TO CIICHUA HUS
pacopen pacmipen JAHHBIX
eJIcHUI CIICHUA
dur. 6
710
ITpoueccop /
F40

Hurepdeiic

dwur. 7

TTamsTe

720

730



OTUYET O [IATEHTHOM IIOMCKE  [HoMep eBpasuiicKol 3a4BKA:

. (crarea 15(3) EAIIK u npasuio 42 ITaTeHTHON HHCTPYKUMH K
EAIIK) 202291273

[A. KJIACCA®UKALYA TIPEAMETA W30BPETEHISL:
GOGT 17/05 (2011.01)
GO6T 17/20 (2006.01)
GO6T 17/30 (2006.01)

Cornacio MexayHapoaHo#i narentHolt knaccupukauuu (MIIK)

. OBJIACTD [TOMCKA:

[IpocMoTpennas [okymenTaims (cucreMa knaccuukanuy u unaekcs MIIK)
GO6T 17/00, 17/05, 17/20, 17/30

DnekTpoHHad Ga3a JaHHBIX, HCTIOJNb3OBABIIAACS NPH NOKCKE (HA3BaHUE Ga3bl H, €CITH, BOSMOXHO, HCTONB3YEMbIE OHCKOBBIC TEPMHUHEI)
Google Patents, Espacenet, (MC «IlouckoBas miargopma» Pocnarent), EATTATUC

B. JOKYMEHTBI, CYHUTAIOIIHWECS PEJJEBAHTHBIMHU

Kareropus* CcbUIKu Ha JOKYMEHTHI C YKa3aHHEM, TJIe 3TO BO3MOXHO, PEJICBAHTHBIX YacTel OtHoCHTCS K ITYHKTY Ne
A |CN 107093202 A (JENKINS BARRY LYNN), 25.08.2017 1-9
A |CN 108038249 A (BEUING PLANET SPACE TIME TECH CO LTD), 1-9
15.05.2018
A |CN 112731565 A (BEJING MOJI FENGYUN TECH CO LTD), 30.04.2021 1-9
A |CN 112035995 A (TIANJIN RESEARCH INST WATER TRANSP ENGI- 1-9

NEERING MOT), 04.12.2020

A |[CN 111884939 A (GUANGZHOU WERIDE TECH CO LTD), 03.11.2020 1-9

D NOCACAYIOHIHEC NOKYMCHTH! YKa3aHb! B IPOJO/DKCHHH

«T» - Gonee no3aHUA JOKYMEHT, OIyGIHKOBAHHEIR NOCIE JATE IPHOPATETA H

MPUBEEHHEIH IS IOHUMaHHA H300peTeHHA

«X» - IOKyMeHT, uMeromuit HauGonee GIH3KOE OTHOILEHHE K NPEAMETY OHCKa,

nopoYaluil HOBU3HY HJIH H300PETATENLCKHI YPOBEHD, B3ATHIA B OTACIBHO-

CTH

«Y» - IOKyMeHT, HMeromuit HauGornee GH3K0E OTHOIIEHHE K NPEAMETY MOKCKA,
nopoyauuii n3o6peTaTeNsCKHit ypOBEHE B COUETAHHM C APYTHMM JOKYMEH-
TaMH TOH XK€ KaTeropuu

«(&» - IOKYMEHT, ABAAIOWMHACS [IATEHTOM-aHAIOTOM

«L» - IOKYMEHT, NPHUBEACHHbIA B IPYTHX LENAX

* Ocofble KaTErOPHK CCITOYHBIX JOKYMEHTOB:

«A» - NOKyMeHT, onpeaessomui o6muit ypoBeHs TEXHHKH

«D» - IOKyMEHT, IPUBEICHHBIH B eBpa3HitcKOi 3a1BKe

«E» - Gonee paHHMH XOKYMEHT, HO OITy6JIMKOBaHHEIA HA ATy MOAAYH
eBpasuiickol 3a4BKH HIH MOCTIE Hee

«O» - IOKYMEHT, OTHOCAIHMHACA K YCTHOMY PacKpEITHIO, 9KCIIOHMPO-
BAHHUIO U T.A.

"P" - 10KYMEHT, OnyOInMKOBAHHBIM 10 JaTh NOAAYH €BpasHiicKon
3adBKH, HO TOCIIE AaThl HCMPAIIUBAEMOro NpHopHTeTa”

Jlata npoBeieHns naTeHTHOro noucka: 14/11/2022

VIOJHOMOYEHHOE JIKLO:
HavaneHuK OT/iE/Na MEXaHUKH,
(H3UKA U SNEKTPOTEXHUKH

I.®. Kpruios
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