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1 PASPABOTAH OTKpbITbIM akumMoHepHbIM 06LwecTBoM «laznpom» (OAO «[lasnpom») u O6LECTBOM
C OrpaHUYEHHOI OTBETCTBEHHOCTBLIO «[a3npom reopecypc» (OO0 «laznpom reopecypo»)

2 BHECEH TexHu4eckum KkomuteTom no craHaaptusauumn TK 23 «HedrsiHas u razoBas npOMbILLINEH-
HOCTb»

3 YTBEPXIOEH W BBEOEH B AEWCTBMUE MMpukasom denepanbHOro areHTCTBA N0 TEXHUYECKOMY
perynupoBaHuto u metponorum ot 15 uiona 2015 r. Ne 669-ct

4 BBEJEH BMNEPBbBIE

5 NEPEU3OAHWME. OkTabpe 2018 .

[pasuna npumeHeHuUss HacMosALWeao cmaHo0apma ycmaHoesieHbl 8 cmamee 26 ®edepanbHo20 3aKoHa
om 29 uwHsa 2015 2. Ne 162-®3 «O cmaHOapmu3ayuu 8 Pocculickoli ®edepayuu». UHpopmayus oo
UBMEHEHUSIX K Hacmosuemy cmaHdapmy rnybnuxyemcs 8 exxe200HOM (1o cOCmosIHUK Ha 1 AHeaps mekyuie20
eo0a) uHgopMaUuUOHHOM yKasamene «HayuoHabHble cmaH0apmbly, a ochuluanbHbIl Mmekem usmMeHeHul
U ronpasok — 8 eXeMeca4YHOM UHMOPMaUUOHHOM ykasamerne «HayuoHanbHbie cmaHOapmei». B crydae
nepecmompa (3ameHbl) unu OMmMeHbl Hacmosuwie2o cmarnlapma coomeememeyrowiee yeedomneHue bydem
onybnukoeaHo 6 bnuxalilueM 6bilyCKe eXEeMeCsYHO020 UHOPMaUUOHHO20 ykasamens «HauuoHarnbHbie
cmaHOapmbly. Coomeememeyiowjas UHopmayus, yeedOMIIEHUE U MEeKCmbl pa3Mewyalomces maicke 6
UHGhOpMaLUOHHOU cucmeme obuweeo nonb30s8aHuUss — Ha oguyuanbHoM calime ®edepanbHo20 azeHmemea
10 MEXHUYECKOMY peaynuposaHuio u Mmempornoauu e cemu ViumepHem (www.gost.ru)
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HAUMWOHANBbHBIA CTAHOAPT POCCUNCKOWN PEREPALUNMNU

MECTOPOXAOEHWA TA30OBbIE, TABOKOHAEHCATHbDIE,
HE®TEFA30BbIE N HE®TETA3SOKOHAEHCATHBbIE. .
NPOrPAMMHOE OBECMEYEHUE ANA FrECNIOMTMYECKOIro MOAENNPOBAHUA MECTOPOXXAEHNN

OCHOBHbIe (hyHKLMOHaNbHbIE U TEXHUYECKUE TPeOoBaHUA

Gas, gas condensate, oil and gas and oil-gas condensate deposits. Software for geological reservoir modeling. Main
functional and technical requirements

Dara BBegeHua — 2016—05—01

1 OGnactb NpUMeHeHus

1.1 Hacrosiwmii cTaHgapt yctaHaBnuBaeT TpeboBaHMs kK NporpaMMHOMY 00ECNEeYEHUIO ANns reonoruye-
CKOr0 MOAENMPOBaHWUA MECTOPOXAEHWUIA HEPTU U rasa.

1.2 MonoXeHWAMU HACTOSILLErO CTaHAapTa PYKOBOACTBYIOTCA CyObEKTbI XO3AUCTBEHHON AEATENbHOCTY:

- UCMONb3yloLLUMe NporpaMMHOe obGecneveHne Ana reonorMyeckoro MogenupoBaHus ra3oBbiX, ra30KOH-
JeHcaTHbIX, HebTerazoBbIX U HEPTErasoKOHAEHCATHLIX MECTOPOXKIEHUN;

- paspabarbiBatoLue nporpaMMHoe obecneveHme ans reornornveckoro MOAEenMpoBaHusi ra3oBblX, raso-
KOHZEHCaTHbIX, HedhTerasoBbIX U HePTerazoKoHAEHCATHbLIX MECTOPOXKAEHUN.

2 HopmaTuBHbI€ CCbISIKU

B HacTosiLeM cTaHaapTe UCNONb30BaHbl HOPMAaTUBHBLIE CChIMKU Ha Crieaylolue CTaHaapThi:

FOCT 8.417 locyaapcTBeHHas cuctema obecnevyeHuss eqMHCTBA namepeHuin. EauHuubl BenuvuH

FOCT 19.105 EanHas cuctema nporpaMMHoin gokymeHtauuu. O6ume TpeboBaHMA K NMPOrpaMMHbIM
[OKyMeHTaMm

FOCT 19.601 EauHas cuctema nporpammHoi gokymeHTauuu. Obme npaBuna ayonuposanus, yyeta
U XpaHeHus

FOCT 19.603 EauHas cuctema nporpaMMHoONn fokymeHTauuu. ObLume npaBuna BHECEHUA U3MEHEHUI

FOCT 28195 OueHka ka4ecTBa NporpaMMHbIX cpeacTB. OBbLLMe NONOXeHUs!

FOCT P 8.645 locyaapcTBeHHass cuctema obecneyeHusi eauHcTBa u3amepeHun. Merponorudeckoe
obecneyeHme paboT Mo reonoruyeckomy U3yyeHumio, UCMoNbL30BaHUIO U oxpaHe Heap B Poccuiickon deaepa-
uun. OCHOBHbIE MOSNOXKEHUA

FOCT P 53709 CkBaxmHbl HedTsAAHbIE U ra3oBble. Meoduanyeckme nccnegoBanus U paboTbl B CKBaXU-
Hax. O6uwme TpeboBaHuA

FOCT P 53712 MecropoxaeHua HedoTAHbIe 1 razoHedTaHble. [porpaMmHble cpeacTBa Ans NPoeKTu-
poBaHuA ¥ onTUMM3aLMK Npouecca paspaboTku mectopoxaeHuii. OCHOBHbIE TpeboBaHUA

FOCT P 54362 leocusmyeckue nccneaoBaHusi CKBaXmH. TepMUHbI M onpeaeneHns

FOCT P NCO/M3K 9126 UHdopmaumoHHasa TexHonorusA. OueHka nporpaMmHON npoaykumn. Xapak-
TEPUCTUKU Ka4eCTBa U PyKOBOACTBA NO MX NPUMEHEHUIO

FOCT P NCO/M3K 12119 WNndopmauuoHHas TexHonorus. lNaketbl nporpaMm. TpebosaHusa K kave-
CTBY U TECTUPOBAHUE

FOCT P UCO/M3K 15910 UHdopmaumoHHas TexHonorus. Npouecc co3gaHua AOKyMeHTauum nofb-
30BaTens NporpaMMHOro CpeacTea

MNpuMeyaHue—Tpu NoNb3oBaHUM HACTOALLMM CTaHAAPTOM LieniecoobpasHo NPOBEPUTL [eCTBUE CCbINOYHBIX
CTaHAapTOB B MHOPMALIMOHHOI cUcTeMe 0BLLero nonb3oBaHus — Ha oduLmansHoM caiite defepanbHoro areHTcTBa No

UspaHue opuumanbHoe
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TEXHUYECKOMY PErynMpoBaHUIo U METPONOrUM B ceT MIHTEPHET UK No exerogHoMy WHOPMaLMOHHOMY yka3saTernio «Ha-
LjMOHambHbIE CTaHAapThI», KOTOPLIiA OMyONMKoBaH Mo COCTOSIHUIO Ha 1 AHBapS TEKYLLEro roga, U no BeiMyckaM exeMecsiy-
HOro UHgopMaLMOHHOTO yka3aTtens «HauuoHarbHble CTaHgapThl» 3a TeKyLUid rod. ECnn 3ameHeH cebinovHbIii cTaHaapT,
Ha KOTOpblif AaHa HejaTMpOBaHHas CChINKa, TO PEKOMEHAYETCA UCMONb30BaTh AeiCTBYIOWLYIO BEPCUIO 3TOO CTaHfapTa
C YYETOM BCEX BHECEHHLIX B JaHHYIO BEPCUIO U3MeHEHWiA. Ecnn 3amMeHeH CChINoYHLIN CTaHAapT, Ha KOTOpLIiA JaHa Aatu-
poBaHHasi cchifika, TO peKOMEHAYETCS UCMOSb30BaTb BEPCUIO 3TOMO CTaHAAapTa € yKasaHHbIM BhILLE FOOM YTBEPXAEHUSA
(npuHsTUA). ECNK nocne yTBepXAeHWs1 HACTOSILLEro CTaHAapTa B CCbITOYHbIA CTaHAapT, Ha KOTOpLI aHa AaTupoBaHHas
CcChbinKa, BHECEHO U3MEHEHME, 3aTparuBaloLLee NOIOKEHNE, HA KOTOPOE faHa CChifika, TO STO NoNoXeHNe pekoMeHayeTcs
NpUMeHsITb 6e3 yueTa JaHHOro U3MeHEeHUs. Ecnin cChiNouHbIi CTaHAapT 0TMeHeH 6e3 3ameHbl, TO NMOrNoXeHUe, B KOTOPOM
JiaHa ccbifika Ha Hero, peKOMeHZYeTCs NPUMEHSITb B YacTy, He 3aTparuBatoLLeil 3Ty CCbInKy.

3 TepmuHbI U onpeaerieHus

B HacTofiLleM cTaHAapTe NPUMEHEHBI CreayioLLne TEPMUHbI ¢ COOTBETCTBYIOLLIMMU ONPEAEneHUsIMM:

3.1 TpexmepHas reonornyeckas mopens: NpeacrasneHne NPOAYKTUBHBLIX NAAcTOB U BMELLAIOLLEN
MX reonorM4eckon cpelbl B BUAe TPEXMEPHOW CETKU, KaXKaas AYeika KOTOPOW XapakTepu3yeTcs 3HaYEHUAMU
CBOWCTB nopog.

3.2 napannenbHble BbIYUCTEHUA: Cnocob opraHn3aummn KOMNbIOTEPHBLIX BLIYUCIIEHWIA, MPU KOTOPOM B
OAMWH U TOT XK€ MOMEHT BPEMEHMW MOTYT BbIMOSIHATLCA 0AHOBPEMEHHO HECKOSBKO BbIYUCIIUTESNbHBLIX OnepaLuii,
HaMpaBIIEHHbIX HA peLueHue obLLen 3agaun.

3.3 cTrpyktypHaa mogenb: [€OMETpUYECKUin Kapkac reonorMyeckon Moaenu, coctoawmin us cybna-
pannenbHbIX CTpaTurpauuecknx NOBEPXHOCTEN U CyOBEPTUKANbHBLIX MOBEPXHOCTEN HAPYLUEHUNA.

34

LAS-cdopmMat: dopmar npeacrasneHuns aaHHoix Log ASCII Standard.
[FOCT P 53375—2009*, ctatbs 3.10]

4 CokpauweHusi

B HacTosiLem craHaapTe NPUMEHEHbI Crneaylowme CoKpaLLeHus:
MC — reochusunyeckune nccneaoBaHus CKBaXKuH;

'K — ramma kapoTax;

M — reonoruyeckas MOAensb;

CP — reonoro-ctaTucTUYEeCKui paspes;

'MW — reonoro-TexHonorn4yecKkme nccnegoBaHus;

M4 — nporpammHas 4OKyMeHTauus;

MO — nporpammHoe obecneveHue;

NMC — meToa camonpou3BONbHON NoNsipusaunm;

PEC — mnsrpaymoHHO-eMKOCTHbIE CBOWCTBA.

5 O6bwwme nonoxeHun

MporpaMmMHoe oGecrneyeHne reonornieckoro MogenMpoBaHus NPUMEHSIETCA ANs OnpeaeneHus nnowaau
3anexen, 06beMOB HedbTe- U ra3oHachbILLIEHHbIX NOPOA, 00bEMOB YINEBOAOPOAOB B NNACTOBLIX yCnoBusx. Mpo-
rpaMmMHoe obecrneyeHune reonorM4eckoro MoaenMpPoBaHMs A0MKHO 0becneunBaTb BO3MOXHOCTb CO3aHusA Tpex-
MepHon (3D) reonormyeckon MoOAENN Ha OCHOBE reosIorMYeckoro 060CHOBaHKSI NPOLIECCOB 0CAAKOHAKOMMEHNUS,
pesynsraToB MHTEPNPETALMKU AaHHLIX CECMOPA3BEAKM U PE3yNbTaToB KOPPENALMU Pa3pe30B CKBAXMH.

TpexmepHas reonornyeckas Mogernb MCNomMb3yeTcs Kak reornornyeckas 0CHOBa Ans rmapoauHaMmyecko-
ro MOAEnuMpPOBaHUS U COOTBETCTBYET pesynbraTaM OLEHKU HayarnbHbIX 3anacoB U MOACYETHLIX NapaMeTpoB.

6 UcxogHble AaHHbIe Ans NPOrPaMMHOro o6ecrneyeHus reoriorMYecKoro
MOAEenupPoBaHus

6.1 [JaHHble 0 TPAEKTOPUAX IKCMIyaTaLMOHHbIX U Pa3BeAOYHbIX CKBaXWH, NPeACTaBNEHHbIE B BUAE:
- KOOPAMUHAT W ansTUTYAbl CTOMNa poTopa;

* 3ameHeH Ha TOCT P 53375—2016.
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- 3aMepoB MHKNMHOMETPUU (3€HUTHbIN Yrosn, reorpacouyeckuii asumyT) W/unu pesynsratos nx o6padboTku
(reorpachuyeckue koopauHaThl, abCONMIOTHAA OTMETKA) BAOMb CTBOMA CKBAXMWHbI C NPUBA3KOW NO M3MEPEHHON
rmybune.

6.2 Pesynbratbl 06pabotkn gaHHbix TNC, npeacraBneHHble B BUAE MOTOYEYHbIX KPUBBLIX (ABOWHbLIE
pasHocTHble napamerpbl 'K, MC, kaxyweeca conpotusrieHue U T. 4.). OTKpbITLI nepedeHb metogos MNC
npeacraenen B FOCT P 53709, TOCT P 54362. OCHOBHbIM ¢hopMmaToM npeactaBnenuns gaHHbix MC crnyxut
cdopmart LAS.

6.3 Pesynbrartbl uHTEpNpeTaumn gaHHbix MC (nutonornyeckoe pacyneHeHne paspesa CKBaXuHsbl, Mo-
PUCTOCTb, Ha4anbHas raso- U HedhTeHaCbILWEHHOCTL U T. 4.), NpeACTaBneHHble B Buae Tabnuy noMHTepBanb-
HbIX 3HAa4YE€HWUI NapamMeTpoB UNKU B BUAE MOTOYEYHBIX KPUBbIX.

6.4 PesynbraTtbl cTpaTurpaduyeckoro pacyneHeHns paspe3oB CKBaXXMH — OTMETKW nnacronepecede-
HWI B BUAE Tabnuu.

6.5 Pesynbrarbl UHTEpNpeTaunn agaHHblx 2D/3D cenicMopasseaku, NpeacTaBeHHble B BUAE:

a) KyGOB CeNCMUYECKMX amnnuTyg u atpubyToB (BKMoYasa KyObl HaCTUYHbLIX CYMM) BO BPEMEHHOM
n/vnu rnybuHHOM MacluTabe;

6) pesynbTaTtoB TPACCHPOBAHUS OTPadKatloLLMX FOPU3OHTOB BO BPEMEHHOM W/Mnu rny6uHHOM Mac-
wrabe (B BUAE NOBEPXHOCTEN MNKU HAOOPOB TOYEK);

B) pesynsTaTtoB TPacCUPOBaHWUSA Pa3noMoB (B BUAE NMUHMI unn HabopoB TOYEK) BO BPEMEHHOM U/MNn
rny6uHHOM macliTabe;

r) CKOPOCTHOM MoAenu B BUAE Kyba ckopocTeii u/unu Habopa kapT MHTepBarbHbIX CKOPOCTEl Mexay
OTPaXKAOLLMMM FTOPU3OHTaMU, BbIAENEHHbIMU B 6) W/unu B BUAE €4MHON CKOPOCTHOW 3aBUCUMOCTU;

) pesynbratbl OKOHTYPUBaHUSA reoTen u/nnu cencmodaumanbHbiX 30H B BUAE ABYMEPHbIX NOMAuro-
HOB (NUHKWIA);

€) pesynbTarbl MPOrHO3MPOBAHUS NNOLWAAHOT0 pacnpeaeneHnsa 3PheKTUBHbBIX MOLLHOCTEN.

6.6 Pe3ynbraTtbl CTAHAAPTHLIX U CNELManbHbIX UCCNEA0BAHNI KEPHA B BUAE 3aBUCUMOCTEN KePH-KEPH
(NOPUCTOCTb—NPOHULAEMOCTb, MOPUCTOCTb—CBA3aHHAS BOAOHACBILLIEHHOCTb U T. [.), 3aBUCMMOCTb ANA ne-
peBoAa NOPUCTOCTU M3 CTaHAAPTHbLIX B NNACTOBbLIE YCNOBUS, @ TAKKE AAHHbIX KANUINSAPOMETPUN.

6.7 Pesynbratbl [T (aaHHble 0 COCTaBe LUNaMa u 0 MexaHU4YeCKUX CBOWCTBax pa3bypusaembix NOpoa)
NPeacTaBnsaloTCa Kak NOTOYEYHbIE KPUBbIE — 3apernCTpUPOBaHHbLIE U PACYETHLIE re0Nnornyeckne, reoxuMmmye-
CKME M TEXHONOrMYeckne napaMeTpbl Kak hyHKUUM OT u3MepeHHON rmybuHbl. Popmar dannos — LAS.

6.8 MuTepBanbl nepcdopaumm, AaHHbIE UCNbITAHUI U onpoGoBaHuA nnacTo.. MpeacraBnsaOTCsA B BUAE
Tabnuu, BKMoYaloWMx akTuieckue u/mnu umepeHHble rmybuHbl rpaHul, NnepdopUpoBaHHbIX UHTEPBANOB
CKBa)XMH, AaTbl nepdopaLuy U M3onsauumn, JaHHbIe pe3ynbTaToB UCMbITaHUN M oNPo6OBaHUS NNACTOB.

6.9 [atbl BBOAA CKBaXMWH B 3KCNAyaTauuio, AaHHbIe pa3paboTku NpeacTaBnsaoTca B Buae tabnuy,.

6.10 Tonorpacduyeckas oCHoBa (M30NMHUK penbed)a 3eMHON NOBEPXHOCTU UM MOPCKOTO AHA), KapTbl
M3YYEHHOCTU, KOCMUYECKUE CHUMKU NPEACTaBMAIOTCA B BUAE KOOPAUHATHO-MPUBA3AHHbLIX PacTpPoBbIX NUGO
BEKTOPHbIX U300paxkeHui Ha nnaHe XY, BKNIoYaoWmMX TOYKU CKBaXMH, NMIUHUKU CENCMUYEeCKUX npocunen, rpa-
HULBI cercmopasseaku 2D/3D, rpaHuLbl MIMUEH3MOHHBIX Y4aCTKOB.

6.11 leonornyeckas uHdopMmauma NO MECTOPOXKAEHMAM aHANOTMYHOIo TUNa.

n puMevYyaHne — O6blYHO UCNONbL3YETCA B Criydae OTCyTCTBUA nuéo HeaAOoCTaTOYHOCTHU VIHCbOpMaLWIVI no uccne-
AyeMoMy oBbeKTY, reorioruyeckasi MHPOpMaLMs Mo COCEAHUM NMGO aHANOTMYHBIM NO CTPYKTYPE MECTOPOXAEHUAM, Ha-

npumMep: paamepbl U OPMbl MOHOMOPOAHLIX TEN, BapUOrpamMmMbl CBONCTB, 3aBUCUMOCTN KepH-kepH, kepH—I1C, Mogenu
nepexoaHbIX 30H.

6.12 EaMHuubl U3MEepeHUs UCXOAHBbIX JAHHbIX

McxoaHble aadHble ans MO reonormieckoro MoaenMposaHusa uamepsioT B cucreme CU B COOTBETCTBUM
clOCT 8.417 nTOCT P 8.645.

7 ®PyHKUMOHarbHbIe TPeboBaHUsA K NPOorpaMMHOMY obecneueHUIo
reoriorM4ecKoro MogesrimpoBaHms

7.1 AMNopT NCXOAHBIX AAHHBIX U3 BHELLHUX ()ainoB:

- UMNOPT KOOPAMHAT U anbTUTYAblI YCTLEB CKBAXKUH U3 TEKCTOBLIX (painos rmbkoro chopMara;

- UMMOPT 3aMEPOB MHKITMHOMETPUM U TPAEKTOPUI CKBAXKUH U3 TEKCTOBLIX (hainos rmbkoro chopmara u
annos copmara LAS;
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- UMMOPT MapPKEpPOB NacronepecedeHunii AnNa CKBaXmH U3 TeKCTOBbIX ¢haitnos rubkoro dopmara;

- UMMOPT pe3ynbTaToB UHTepnpeTauun u o6pabotku aanHbix MC u3s dannos dopmara LAS unu tek-
CTOBbIX (pannos;

- UMMOPT ceillcMuyeckux KyboB B chopmate SEGY ¢ BO3MOXHOCTbIO nogbopa cneyudmkaymum Bepcum
GuHapHbIX 3aronoBKOB TPacC;

- UMMOPT NMOBEPXHOCTEN, TOYEK U NUHUI U3 TEKCTOBLIX (harinos rmbkoro hopmara;

- UMNOPT 3aBUCUMOCTEN (KepH-kepH, kepH—TUC 1 T. 4.) U3 TekcToBbIX (Pannos rnbkoro opmara;

- umnopt pesynsratoB 'TU u3 daiinos opmara LAS;

- UMMopT Tabnuu, BKMOYaOWMX hakTUYeckue nunu namepeHHbole rmybuHbl rpaHuy nepdopmpoBaH-
HbIX UHTEPBANoOB CKBAXWH, AaTbl nepdopauun 1 n3onaummn, AaHHbIE Pe3ynsTaToB UCNLITAHMIA 1 ONPOBoBaHUA
nnacTos;

- UMNOPT ONUCAHUSA FreOMETPUMN TPEXMEPHBIX CETOK U TPEXMEPHBIX KYOOB.

7.2 MNMepecyeT 3amMepoB UHKMUHOMETPUM B TPAEKTOPUU CKBAXKUH.

7.3 KoHTponb kayecTtBa UMNOPTUPOBAHHbLIX MCXOAHbIX AAHHbIX:

- MOCTPOEHNE r'MCTOrpamm;

- MOCTPOEHUE KPOCCMNIIOTOB C BO3MOXHOCTLIO OTOOPAaXEHUA YpaBHEHUA WU CpeHeKBaapaTU4YecKoro
OTKIOHEHUS;

- noctpoenue ICP;

- NOCTPOEHUe Bapuorpamm;

- BU3yanbHblii KOHTPOSb KayecTBa Yepe3 oTobpaXkeHue 3arpy>XeHHbIX 4aHHbIX B 3D OKHe;

- BU3yanbHbli KOHTPOIb KA4eCTBAa 3arpy>KeHHbIX AaHHbIX B Tabnuuax.

7.4 MexckBaXuHHas Koppensayus:

- co3aHue U CoOXpaHeHWe MIAHLLETOB AN KOPPENSLUK C BbIHECEHUEM HA HUX pe3ynsTaroB 00paboTku
n nHtepnpetaumum MC n mapkepoB nnacronepeceyeHui;

- 0OTOOpaXkeHUe CKBAXKMH B U3MEPEHHBbIX U aBCONIOTHLIX rMybuHax;

- UHTEPAKTUBHOE CO3/laHNe U peAaKTUPOBaHME MapKEpOB MacTonepeceyeHun;

- UHTEPaKTUBHOE CO3JaHue U peAakTMPOBaHWE MapKepoB NepeceyeHns CKBaXXMH U pasfoMoB;

- UHTEPaKTUBHOE peaakTUpoBaHue pe3ynsraTtoB uHTepnpetauum MNC, Bu3yanu3npoBaHHbIX B BUAE KPU-
BbIX B OKHE KOPPEensiuuu CKBaKUH.

7.5 OnpegeneHne nogcyeTHbIX NAPAMETPOB AN BblAENEHHbLIX UHTEPBANOB (NNacToB) N0 CKBaXMHAM
(o6wasn, adhdekTuBHas n achpdekTuBHAn HedTe/rasoHaChILLEHHAn TONWMHA, AONS KONMeKTopa, cpeaHsiai no-
PUCTOCTb, CPEAHSAN HACLILLEHHOCTb U T. A4.).

7.6 [1BymepHOe KapTonocTpoeHue:

- UHTepnonsUMs CTPYKTYPHBIX NOBEPXHOCTEN HA OCHOBE NNAacTonepecev4eHuin n/unu pes3ynsraTtoB UH-
TepnpeTaummn fJaHHbIX CENCMOpa3BeaKH;

- UHTEpPNONAUUA KapT obLwmX, 3PGeKTUBHBIX U IPPEKTUBHBIX HedITE/ra30HACHILLEHHbIX TONLWMH, A0NS
Konnexkropa (Nec4aHMcToCTH, CpeAHEen NOPUCTOCTU, CPEAHEN HACBILLEHHOCTU U T. A.):

a) C BO3MOXHOCTbLIO y4YeTa NIMHUN BbIKITMHUBaHUS/3aMeLLEHUS;
0) nogaepxkka METOAOB ABYMEPHOW UHTEPNONALMK:

1) cnnanHoBsbIX,

2) MUHUMaNbHOW KPUBU3HbI,

3) KPUIWHTK,

4) nocnegosarenbHoe [ayccoBO MOAENUPOBAHUE;

- UHTEPAKTUBHOE pEAaKTUPOBAHUE KaPT, MOMYYEHHbIX C MOMOLLIO METOAO0B ABYMEPHON UHTEPNONSALMUU.

7.7 CTPYKTYpHOE MOAENMPOBAHUE:

- NOCTPOEHUE NOBEPXHOCTEN Pa3NoMOB;

- onucaHve B3aMMOOTHOLLEHUI pa3noMoB MeToAaMu Nunnapos, GUHaApHOro Aepesa, CKIeeHHbIX OrokoB
Unn nx aHanoramu,

- MOCTPOEHUE CTPYKTYPHbIX MOBEPXHOCTEN C YY4ETOM pPa3rfioMOB MO CKBaXXMHHbLIM U CECMUYECKUM AaH-
HbIM, @ TAKKE C Y4ETOM KapT 0OLMX TOMLLMH.

7.8 locTpoeHne TpexMepHbIX CETOK AN reonormyeckoro U ounbTpaLMoHHOro MOAENMPOBaHUA:

- C YYETOM pas3fnomoB, B TOM YUCNE PEBEPCUBHDIX;

- Ha OJIUH UMK HECKONbKO NNacToB;

- C BO3MOXXHOCTbIO perynspu3auum syeek TPEXMEPHON CETKMU;

- C BO3MOXHOCTbIO Y4€eTa pa3nuyHbiX CNoCOO0B HaNnacToBaHusl (paBHOMEPHOE, KPOBESNbHOE npunera-
HMe, NOAOLUBEHHOE HamneraHne uT. Aa.).

4
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7.9 daumanbHOE (NMMTONOIMYECKOE) MOAENUPOBAHNE METOAAMM:
- MHAMKATOPHOro mogenupoBaHua (SIS):
a) C BOCNPOU3BEAEHNEM CKBAXXUHHBIX A AHHbIX;
0) C BO3MOKHOCTbIO 3aaHUSI NEPEMEHHOIO a3uMyTa aHU30TPONUY;
B) C BO3MOXHOCTLIO 06€CNeYeHunst 3a4aHHON BO BCEX peanu3auusix Moaenu:
1) [onuM KONNEKTOPOB Ka)aoro Tuna,
2) KapTbl AOMNW KOMNSEKTOPOB KaXKAO0ro Tmna,
3) CP ans KOnneKkTopoB KaXaoro Tuna.

n pumMmed4yaHune — OB6bl4HO 3afaeTca 0gHO U3 NepevYnCcneHHoro Bhllle,;

r) C BO3MOXHOCTbIO 3aA4aHUA pPasHbIX MOAENen BapuorpaMm B BEPTUMKANbHOM W narepanbHoM
HanpaBneHusix;
) C BO3MOXHOCTbIO y4eTa CENCMUYECKUX aTPMBYTOB UM MPOU3BONbHLIX TPEXMEPHBIX MaCCUBOB.
- 06 BLEKTHOTO MOJAENUPOBAHUS:
a) C BOCMpPOU3BeAEHNEM CKBAXXMHHbIX JaHHbIX;
6) C BO3MOXHOCTbIO rTMBKOro 3agaHus HopMbl 0CaA0UHbIX TEM;
B) C BO3MOXHOCTbIO 00ecneyYeHns 3afaHHol BO BCEX peanusaumsax Moenu:
1) [OnKM KONAEKTOPOB Ka)aoro Tuna unm,
2) KapTbl AONW KOMNNEKTOPOB KaXaoro Tuna unu,
3) FCP ans KonneKkTopoB KaXkaoro Tmuna;
r) C BO3MOXHOCTbIO y4eTa CEMCMUYECKUX aTpMOYTOB MU MPOU3BOSIbHBIX TPEXMEPHBLIX MaCCUBOB.
- MHOFOTOYEYHON CTaTUCTUKM.
7.10 MogenupoBaHue NpOCTPaHCTBEHHbIX pacnpeaeneHuin PEC metogamu:
- KpUruHra;
- KOKpuruHra (npum 04HOBPEMEHHOM MOAENUPOBAHUN HECKONbKUX CBOWCTB);
- KONnoKenTen KoKpuriHra (npu MoaenupoBaHum ¢ y4ETOM CEMCMUYECKOro TpeHaa UnuM NPOn3BOSbHOIO
TPEXMEPHOro Maccuaay);
- CUMYNUpPOBaHKUs criy4anHomn MayccoBoi oyHKLUK;
- KOCUMYNMPOBAHMA criydanHon MayccoBomn pyHKUMKn (Npu OAHOBPEMEHHOM MOAENUPOBAHUU HECKOMb-
KUX CBOMCTBY);
- KONNOKeNnTen KOCMMYNMMpPOBAHMSA Crny4vanWHoW [ayccoBon (pyHkuuu (NpuM MOAENUPOBAHUU C YYETOM
CENCMUYECKOro TpeHaa).
- C BO3MOXHOCTbIO pa3aenbHoro (He3aBUCUMOro) MOAENUPOBAHUA:
a) B pasHbIX nnacrax (noacerkax);
0) pasHbIX NUTONOrMYECKUX TUMAX NOPOA;
B) OTAENbHbIX 0CaA04HbIX Tenax (0bbekTax);
r) BHYTPU NPOU3BOSILHOIO y4acTKa TPEXMEPHON CETKMU.
7.11 TepeHOC NapaMeTpoB C reornormyeckux CETok Ha Gonee rpybbie rmapoguHaMu4eckue CETKU € BO3-
MOXHOCTbIO:
- TOYHOTO OCPeAHEHUs aAAUTMBHbLIX NAPaMETPOB (40N KONNEKTOpa, MOPUCTOCTb, HACbILLEHHOCTb);
- NPUGNMXEHHON OLEHKN 9(PEKTUBHBLIX 3HAYEHUI NPOHMLAEMOCTU METOAAMM:
a) apuMeTU4eCcKoro OCpeaHEHHS;
0) rapmMOHMYECKOro OCPEAHEHUS;
B) rapMOHUKO-apudIMETUUECKOrO OCPEeaHEHUS;
r) apudmMeTuKo-rapMoHUYECKOro OCpeaHEHUS;
) AnaroHaneHOro TeH30pa;
€) MOSTHOro TeH3opa.
7.12 TMogcyeT HavanbHbIX 3anacoB, pacdeT u 0hopMneHne UToroBbix Tabnuy, cornacHo [1]:
- N0 Habopam ABYMEpPHLIX KapT;
- TPEXMEPHbIM CeTkaMm (reornorMyeckum U rmapoanHaMmM4eckum).
7.13 CoBMeCTHasA BU3yanusauusi UMEIOLLMXCA MPOCTPAHCTBEHHbLIX AAHHbIX U Pe3ynsratoB MOAEenmpo-
BaHus B MIOObIX COMETAHUAX:
- B TPEXMEPHbIX OKHaXx;
- Ha paspesax;
- Ha Kaprax.
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7.14 KoHTponb KayeCcTBa NOCTPOEHUi (CONOCTaBNEeHWEe BEPOATHOCTHLIX pacnpeaeneHunii napameTpos B
CKBaYXMHHBIX, HA F€0NOrMY4€CKUX U TMAPOAUHAMUYECKUX CETKAX):

- yepes cosaHue rucTorpamm;

- co3fjaHue KpoCCnnoToB.;

- OLIEHKY CpeiHeCTaTUCTUIECKUX NapaMeTPoB;

- C BO3MOXXHOCTbIO NpeABapuUTENbLHON Aeknactepusauun AaHHbIX.

7.15 AHanus HeonpeaeneHHOCTU reonNornYeckon Moaenu:

- Yyepes pacyeT U COXPaHEHUe 3a1aHHOrO YUCNAa CTOXAaCTUYECKUX peann3auuii reonorMyeckoin Moaenu,

- MOACYET 3anacoB No Habopy CTOXacTU4ECKUX peanu3auuii reororn4eckoin Moaenu;

- 06paTHyI0 3arpy3Ky pesynsratoB pacHeTa Moaenen Ha ruapoanHaMM4€CcKOM CUMYIATOPE U CPaBHEHNE
UX ¢ haKkTMYECKUMN AaHHLIMU pa3paboTKu.

7.16 3KCNOPT UCXOAHBIX JAaHHbIX U PE3yNbTaToB MOAENMPOBAHUA B TEKCTOBbIE UMM BUHapPHbIE hainb.

8 Tpe6oBaHUsA K OKYMEHTUPOBaHUIO NPOrpaMmMHoro o6ecneyeHus
reosriorMyeckoro MogenupoBaHus

8.1 Ons MO 'M paspabarbiBaiot N[ B cootBercTBUU ¢ TpeboBaHuamu TOCT P NCO/M3K 15910 u
MOCT P 53712. O6wume TpebosaHus k N coorsetcraytor FOCT 19.105.

8.2 [lybrnmpoBaHue, y4yeT u xpaHeHue MM npoBoaaT B COOTBETCTBUU ¢ TpeboBaHusimm MOCT 19.601.
M3meHenus B M BHocaT B cooTeeTcTBMU ¢ TOCT 19.603.

9 TexHuueckue TpeboBaHMA K NPOrpaMmMHOMYy 06ecneyeHUI0 reosiorM4ecKoro
MoaenupoBaHusi

MO pomKHO yAOBNETBOPATL CreayoLyMM OCHOBHbIM TpeboBaHMAM:

- (OYHKLMOHMPOBAHWE HA COBPEMEHHbIX OnepaLMOoHHbIX CUCTEMAX U annapartHbIX nnargopmax;

- noaaepka foCcTyna K pensiyMoHHbIM 6asam AaHHbIX;

- HanM4me BCTPOEHHOTrO A3blka NPOrpamMMUpPOBaHUsA UK MHTEpdelica K 0gHOMY U3 00LEAOCTYNMHLIX arn-
rOPUTMUYECKUX A3bIKOB;

- obecnevyeHne BOSMOXHOCTU NapannensHbIX BbIYUCIEHUA ANst YCKOPEHUA PacyEeToB;

- obecneveHne BO3MOXHOCTU COXPaHEHUSI UCTOPUM AEUCTBUIA C re0nNorM4eckuMm obbekTamu;

- obecneveHne BO3MOXHOCTM co3gaBaTtb pabouunin npouecc (Workflow), nossonsaiowun npogenatb Bce
onepauum no NOCTPOEHMIO FE0NI0rMYECKON MOAENU B aBTOMATUYECKOM PEXUME;

- obecneveHne BO3MOXXHOCTU KOHBEPTALUMU MOAENEN, CO3aaHHbIX B 6onee paHHux sepcusx MO reono-
TMYECKOro MoaenupoBaHus, B choopmat 06HOBNEHHOI Bepcuu MO;

- ANA KOppensauun AeCATKOB, COTEH, ThICSAY CKBaXXMH B cOCTaB MO reonormyeckoro MoaenupoBaHus Mo-
ryT BXOAWUTb @aBTOMAaTU3NPOBAHHLIE MPOLEAYpSI;

- Hanu4me rMbKoro MHXEHEPHOTO KanbKynsaTopa Ans paboTbl C MacCMBaMM JaHHbIX.

10 MNogTBepXxKOeHUE COOTBETCTBUS NPOrpaMMHOro obecnevyeHus
Ars1 reoriornyeckoro MoaesriMpoBaHus

MoateepxaeHue cooteetcTBus MO M gomkHO npoeoauthcst B cooTBeTcTBMM ¢ [OCT 28195,
MOCT P NICO/M3K 9126 u MOCT P UICO/M3K 12119 nyTtem:

- 9KCNEepPTHOro aHanusa PykoBOACTBA MONb30BATENA, C NPOBEPKONW HANUYUA ONUCAHWUA (PYHKLMOHAmML-
HOCTU, peanusyloLLen NoNoXeHusa HacToALero CTaHaapTa;

- hM3nyecKoro 3anycka 1 IKCNEPTHOTO aHanMu3a NpPeaocTaBneHHbIX nponssoanTenem MO TecToB (BKNto-
YeHHbIX B cocTas nocrasku MO unu npegocTaBneHHbIX paspabotumkamu MNO), AeMOHCTPUPYIOLLMX peanusa-
LMI0 (PYHKLIMOHANBHOCTH.
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Bubnuorpadus

[1] PO 153-39.0-109-01 MeTogunyeckne ykasaHUs MO KOMIMIIEKCUPOBAHUIO W 3TAMHOCTU BLIMOSHEHUA reodusnye-
CKWX, TMOPOAUHAMWNYECKUX U FEOXMMUYECKUX WCCREeAoBaHWii HedTAHbIX U HedTerasoBbIxX
MeCcTopOXaeHUN
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