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MpeaucnoBue

1 PASPABOTAH 3akpbITbiM akLUMOHEPHbIM 00LLecTBOM «T-CepBuchi» (3AO «T-CepBuUChI») COBMECTHO
¢ O6LEeCTBOM C OrpaHUYEHHON OTBETCTBEHHOCTLIO « TECUCy» (OO0 «TECKCy)
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4 BBEJEH BMNEPBbIE
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om 29 uroHs 2015 e. Ne 162-®3 «O cmaHOapmu3ayuu 8 Poccutickoli ®edepayuuy. NHgopmauus o6 u3-
MEHEeHUSX K HacmosueMmy cmaxféapmy rnybrukyemcs e exe200HOM (0 cOCMOSHUKO Ha 1 sHeaps meKyuweao
200a) uUHoOpPMayUOHHOM yKasamerne «HayuoHarbHbie cmaH0apmbly, a ohuyuanebHbIll mekem uameHeHull
U 110rpasoK — 8 €XeMeCAYHOM UHOPMAaUUOHHOM ykazamene «HayuoHanbHble cmaHdapmbi». B criydae
nepecmompa (3ameHbl) Unu ommeHbl Hacmosuweao cmaHdapma coomeememsyrouiee yeedomneHue bydem
ony6nuKko8aHo 6 6ruXalilueM 6biMyCKe EXEeMEeCAYHO020 UHGOPMayUOHHO20 ykaszamensa «HauuoHanbHbie
cmanOapmbly. Coomeememeyroujas uHgpopmayus, yeedoMIeHue U meKcmsl pasMewaomes makxe e UH-
ghopmayuoHHOU cucmeme obuie2o nosb30saHuUs — Ha oguyuanbHoM calime @edeparnbHo20 azeHmemea rno
MEeXHUYEeCKOMY peayniuposaHuro u Memposoauu e cemu ViHmepHem (Www.gost.ru)
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BBeaeHue

[aHHbI cTaHAapT NOCBALIEH TpeboBaHUAM K BEpUdUKaLMM NPOrpaMmMHOro obecneyeHns KOMnboTep-
Horo mogenuposanua (MO KM), npeaHazHa4eHHOro Ansa YUCNEHHOro MOAENMPOBAHUA NTAMUHAPHBLIX TEYEHUN
XUAKOCTM unu rasa. Llenbio Bepudukaumm SBNAETCA NOATBEPXKAEHUE KOPPEKTHOCTU NPOrpamMMHON peanu-
3auuM BbIOpaHHbLIX MaTteMaTuveckux Mmogenen uanyeckmx npoueccos. Bepudpukaumsa apyrux yHKUMO-
HanbHbIX BO3MOXHOCTEN MO KM (BBOA-BLIBOA, NONL30BaTENLCKUI MHTEPKENC 1 T. 4.) pacCMaTpuMBaeTca B
FOCT P MCO/MO3K 12207. OcHoBHOIN meToa Bepudukauumn NO KM — 310 peLueHne TeCTOBbIX 3aaa4, NOKPbI-
BalOLLMX BCE BO3MOXHOCTM MO KM. PekomeHayeMble TECTbI U3N0XEHbl B HACTOALLEM CTaHAapTe.
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HALUVWOHANBHBIN CTAHAOAPT POCCUUCKOWN GEAEPALUNUMN

YACNEHHOE MOAENMPOBAHUE ®U3NYECKUX NPOLIECCOB

YucneHHoe moaenupoBaHue TaMUHAPHbIX TEYEHUN BASKUX XKUOKOCTEN M ras3os.
Bepudukaumsa Mo

Numerical modeling of physical processes.
Numerical simulation of laminar flows of viscous liquids and gases. Software verification

Dara BBegeHna — 2019—01—01

1 ObnacTb NnpuMeHeHus

Hacrosiwuii ctaHgapt onpeaensier oowme TpeboBaHUs K Bepudukaumum nporpaMmMHoro obecnedveHus
KOMMbKOTEPHOrO MOAENUPOBAHNSA, NPUMEHAEMOrO ANs YNCNEHHOrO MOAENUPOBaHUA NPOLIECCOB, MPOUCXOAS-
LUMX B XXUAKOCTM MPU €€ NaMUHApPHOM J03BYKOBOM ABWXKEHUW (TEYEHUU). Te4eHUe MOXET CONpPOBOXKAATLCS
nepeHocoM Tenna, Aupdyanert KOMNOHEHTOB N XMMUYECKUMU peakuusaMu. B 3aBUCUMOCTH OT paccMmaTpusae-
MOTO AManasoHa yCrnoBMi NPABUNBHYIO KAPTUHY TEYEHUS MOXKHO MOny4aTb B paMKax Mogenen HeC)xMMaemon
YKUAKOCTHU, CraboCKMMaEMON XXUAKOCTU UITN CKUMAEMON XXUAKOCTU. B NOTOKE MOryT NPUCYTCTBOBaTbL CABUIO-
Bbl€ CIIOW, NOrPaHNYHbIE CIOUN U 30HbI PELMPKYNALUK.

Hacrosiuii cTaHgaptT npuMeHnMM Ansg Banuaauuu nPporpaMmMHOro obecnevyeHusi KOMNbIOTEPHOrO MoAe-
nupoBaHus Npu nposeaeHun ero ceptudpukalmm B cootsercteum ¢ FOCT P 57700.1 u TOCT P 57700.2.

2 HopmaTtuBHbIe CCbINIKU

B HacTofLLEM cTaHAapTe UCMONb30BaHbl HOPMATUBHbLIE CCbINKN Ha crneayoLwme cTaHaapTbl:

FOCT 2.052—2015 ECK][]. OnekTpoHHas Mmogaenb udgenus. Obwme nonoxeHus

FOCT P 57188 YncneHHoe moaenupoBaHue hm3nveckux Nnpoueccos. TepMuHbl n onpeaeneHus

FOCT P 57700.1 YucneHHoe moaenupoBaHue Ana paspaboTku U caavn B 3KCNNyaTaLmiO BbICOKOTEXHO-
NOTMYHbIX MPOMBILLNEHHBIX U3genuii. Ceptudukaums nporpaMmmHoro o6ecnevenusn. TpebosaHus

FOCT P 57700.2 YucneHHoe moaenupoBaHue Ans pa3paboTku u caadun B 3KCnyaTaLuio BbICOKOTEXHO-
JIOTMYHbIX NPOMbILLNEHHbIX u3aenuit. Ceptudmkauums nporpammHoro o6ecnederns. ObLme nonoXxxeHus

MOCT P MCO/MO3K 12207 NHpopmaumoHHAA TexHONOrMA. CUCTEMHAA M NPOrpaMMHasl UHXKEHEepUsI.
Mpouecchbl >)XM3HEHHOTO LMKNa NPOrpaMMHbIX CPEACTB

MpumeyaHue —Npu NONL3OBaHUM HACTOSILLIMM CTaHAapTOM Lienecoobpa3sHo NPoBEpUTL AeUCTBUE CCINOYHLIX
CTaHAapToB B UHGOPMaLMOHHO cucTeme obLLiero nonb3oBaHUs — Ha ouLManbLHOM caitTe defeparnbHOTO areHTCTBa No
TEXHUYECKOMY peryriMpoBaHUio U METPONOTUK B ceTU MIHTEPHET MIKN MO eXerogHoMy UHOPMaLMOHHOMY yKasaTento «Ha-
LMoHanbHbIE CTaHAapPTLI», KOTOPLIA OMy6BnMKoBaH Mo COCTOSIHWIO Ha 1 iHBaps TEKYLLEro roga, W no BeINyCKaM eXxeMecsu-
HOro MHOPMaLMOHHOTO ykasaTens «HaLuoHarbHble cTaHgapThI» 3a TeKYLUi rod. Ecnn 3aMeHeH cChINOYHbIA cTaHaapT,
Ha KOTOpblii AaHa HeaTUPOBaHHasi CChINKa, TO PEKOMEHAYETCS UCTONb30BaTh AEHCTBYIOLLYIO BEPCUIO 3TOrO CTaHaapTa
C YYETOM BCEX BHECEHHLIX B JJaHHYI0 BEPCUI0 U3MeHeHWiA. ECrn 3aMeHeH CChINOYHbIA CTaHAapT, Ha KOTOpbIi 4aHa AaTu-
poBaHHasi cchifika, TO PeKOMEHAYETCA UCMOMb30BaTb BEPCUIO 3TOMO CTaHAapTa € yKa3aHHbIM BhILLE FOAOM YTBEPXAEHUSA
(npuHsATUSA). ECnn nocre yTBepXAeHMs HAaCTOSLLEro CTaHAapTa B CChINTOYHbIA CTaHAapT, Ha KOTOpLI AaHa AaTMpoBaHHas
CCblNKa, BHECEHO U3MEHEHUe, 3aTparuBaloLLee NONOXEHNE, Ha KOTOPOE JjaHa CChlKa, TO 3TO MONOXeHUe peKoMeHayeTcs
NPUMeHSTb 6e3 yYeTa JaHHOTO U3MeHEHUS. Ecrnn cChbiNoYHbIN CTaH4apT OTMeHeH 6e3 3aMeHbl, TO NONOXeHWe, B KOTOPOM
JlaHa ccblfika Ha Hero, pekoMeHAYeTCs NMPUMEHSITL B YacTy, He 3aTparuBaroLeit aTy Cebisky.

W3paHue ocbuumansHoe
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3 TepMuMHbI, onpeneneHusl U coKpaleHus

3.1 TepmuHbl  onpeaeneHus

B HacrosiLem cTaHgapre npumeHeHsl TepMuHbl no FOCT P 57188, a Takke cneayrowime TepMUHbI € COo-
OTBETCTBYIOLLMMU ONpeaeneHnsaMn (4ONOMHUTENBHOE NOSICHEHWE TEPMUHOB B NPUNOXeHun B):

3.1.1 BA3Kas XUAKOCTb, BA3KWIA ra3: Cpeaa, Npy ABMXKEHUMN KOTOPOW NPOABAIOTCA BA3KME 3DEKThbI,
onpeaensieMble BENUYUHON AUHAMUYECKOTO KOIPMULMUEHTA BA3KOCTH.

3.1.2 00BbeKT MoaenupoBaHuUA: SBneHne, O6BLEKT MMM CBOWCTBO 00beKTa pearnbHOro Mupa.

3.1.3 mogenupoBaHue: M3yyeHune CBOICTB W/Unn noBeaeHMs 00bEKTA MOAENMPOBAHUS, BbINONTHEHHOE
C UCMOMb30BaHMEM €ro Mogenen.

31.4

KOMMNbIOTEPHAA Mofenb (3r1ekmpoHHas mModernb): Moaenb, BLINONMHEHHAsA B KOMMLIOTEPHOW (BBIYMCAU-
TenbHON) cpeae v npeacTasnsALas cobon COBOKYNHOCTb AaHHbIX M MPOrpaMMHOro Koga, Heo6xoaAuMoro Ans
paboTbl C AaHHbLIMMK.

[FTOCT 2.052—2015, crartbsa 3.1]

3.1.5 cxumaemoe TeyeHue: TeyeHue, B KOTOPOM BNUSAHWUE 3aBUCUMOCTU MITIOTHOCTU OT AABIEHUA Cy-
LLIECTBEHHO.

3.1.6 cna6bocxkumaemoe TeyeHue: OAMH U3 BApPUAHTOB AO3BYKOBOIO TEYEHUA — NMOTHOCTb TaKkoro
TEYEHMWA 3aBMCUT OT ApYr1X napaMeTpoB (TeMnepaTypbl, KOHUEHTPaLMn KOMNOHEHTOB Cpebl U T. A.).

3.1.7 HeckumMaemoe TeyeHue: TeyeHue, Npu KOTOPOM MOOON BMOPOXKEHHDLIN B XMAKOCTb 00bEM He
MEHSIET CBOEIA BENMYMHBI, MPU 3TOM Bapuauus nNnoTHOCTM N0 06beMy Cpefibl MOXET ObITb NPOU3BONbLHOMN.

3.1.8 BMOpOXeHHbIN 06beM: OO0beM, FpaHULbl KOTOPOrO ABWXKYTCSH BMECTE C XXMAKOCTbIO.

3.1.9 no3ByKOBOe TeYeHUue XUAKOCTU: TeyeHune, Npu KOTOPOM MECTHAsA CKOPOCTb XMAKOCTU MEHbLLE
MECTHOI CKOPOCTM 3ByKa BO BCE 0bnacru pacuera.

3.1.10 namuHapHoe TeueHue: CnoncToe Te4yeHue 6e3 CrnyvaiHbIX NynbCauuii CKOPOCTU, AABMNEHUS,
TeMneparypbl U APYrUMX XapakTEPUCTUK TEYEHUS.

3.1.11 norpewHocTb BblYMCNEHUI: OTKINOHEHUE YUCMEHHOTO PE3ynbTara OT 3TANOHHOIO, BbIPAXEH-
HOr0 B HEKOTOPOW HOPME.

3.1.12 xapakTepUCTUKMN TeuyeHna: Pusnyeckue BenmM4uHbI, NO3BONAIOLME KONMMYECTBEHHO OXapakTe-
pn30BaTb paccMaTpuBaeMoe TeYEHUE: AaBNEHUE, CKOPOCTb, NNOTHOCTL, TeMneparypa u ap.

3.2 CokpaweHusn

B HacTosiLEeM cTaHAapTe NPUMEHEHbI CreayIOLME COKPALLEHUS:

KM — komnbloTepHas mogenb;
OM — 06bEeKT MOAEnMPOBaHUST;
MO — nporpammHOe obecneveHune.

4 O6uume NonoxeHus

4.1 MO, npeaHasHaYeHHOE ANS YUCIIEHHOr0 MOAENUPOBAHMS FTAMUHAPHBLIX TEYEHUW XUAKOCTM UNU
rasa, fOSPKHO aA€KBAaTHO UHTErPUPOBaTh MO NPOCTPAHCTBY M BPEMEHMN UMUK TOMbKO MO NPOCTPaAHCTBY ypaBHe-
HWSi MaTemaTnMyeckon Moaeny, OnNUChIBaoLLEe TaMUHAPHOE 03BYKOBOE TEYEHUE XUAKOCTU U rasa.

4.2 Bepudukauua MO, npeaHasHAYEHHOro ANS YUCIIEHHONO MOAENMPOBAHUA JlAMUHAPHBLIX TEYEHUN
KUAKOCTU UIKN ra3a, OCYLLECTBISAAETCA NYTEM PeLIeHUsi TECTOBbIX 3a4au.

4.3 Pe3ynstaTtoM peLueHusi TECTOBOM 3aaum SIBNSETCS HAbOP XxapakTepuCTUK, onpeaensiowmx peLe-
Hue 3agaun. OTKIIOHEHUE YUCMIEHHOTO pe3ynbTara OT STanOHHOTO, BbIPAXXEHHOTO B HEKOTOPON HOPME, Ha3biBa-
IOT MOTPELLHOCTbIO BbIMUCTIEHMIA. BO3MOXHbIE MCTOUHUKU NOTPELUHOCTY (MPUYUHLI OTKIIOHEHUST) crieayiowme:

- NOTPeLLHOCTb annpokcuMauuu auddepeHymanbHbiX ypaBHEHUI PA3HOCTHLIMU CXeMaMu;

- OLLUMOKM OKPYIIeHUs Yncen B KOMMbIOTEpE.

4.4 NMorpewHoCTL annpokcumauumn auddepeHunanbHbIX YpaBHEHUNA Pa3HOCTHLIMU CXeMaMu

[nckpeTusaymus ypaBHEeHUI MaTEMATUYECKON MOAENN HeU36eXXHO BHOCUT NOTPELLHOCTb B pe3ynbTar Mo-
AenupoBanusl. TeOpeTU4eCkOMy PacCMOTPEHUIO AAHHOFO BOMPOCA MOCBALLEHO MHOro pabot, Hanpumep
[1], [2]. STa norpelHOCTb 3aBUCUT OT UCTIONb3YEMOIO YUCNIEHHOIO METOAA U UCNONb3YEMON KOHEYHO-Pa3HOCT-

2




rOCT P 57700.9—2018

HOM cxeMbl. OBbIYHO NOrPELLHOCTL MeToaa / cXeMbl Bbipaxaetcs kak O(h"t™). 3aeck h — cpeaHuii pasmep
pacyeTHON AYENKU, T — LUar MHTerpupoBaHus auddepeHumanbHeIX ypaBHeHuUii no BpeMmenn. OTctoga cnegy-
€T, 4YTO pacyeTHasi ceTka JoMmkHa obecneunBaTb MUHUMAMbHYIO NOTPELLHOCTL annpokcumauum anddepeHLuu-
anbHbIX YpaBHEHWIA, @ B HECTALMOHAPHBLIX 3a4aqax Lar UHTErpPUPOBaHUS MO BPEMEHMW [JOIDKEH MPaBUIbHO
BOCMPOW3BOAUTL 3BOMIOLIMIO PAaCCMaTpMBaEMOro Te4eHUsi. MMeHHO Ha MMHUMMW3aLUIO NOrPELUHOCTU annpok-
cuMauun HanpasneHbl UCCNEeA0BAHNA CXOAUMOCTU PELUEHUA Mo CETKE M MO wary uHTerpuposaHua andde-
peHuManbHbIX YPaBHEHUI NO BPEMEHH.

4.5 OwWunGKN OKPYITIEHUA Ynucen B KOMNbKTEPe

Kak npaBumno, 3T0 He BHOCUT 3HAYMMOW MOTPELUHOCTU B pe3ynsTaT MOAENMPOBAHUS, €GN YNCMEHHbIi
METOA WHTEerpupoBaHus AuddepeHumnanbHbiX ypaBHEHWI yCTOW4MB. B nNpoOTMBHOM crnyvae norpelHocTb
OKPYrNEeHUs «HakannmBaeTcsa», U 9T0 MOXET NPUBOAUTL K HEYCTOMYUBOCTU PELLEHUS.

4.6 Ecnu anrebpanyeckuit peluatenb UMEET COOCTBEHHbIE HACTPOWKU, AOMKHO OblTb MPOBEAEHO UC-
crnefoBaHune, UMetoLLee Lenbio 000CHOBAHWE HE3aBUCMMOCTU PELLEHNS OT 3TUX HACTPOEK.

4.7 Ecnu MK KMITT umMeeT BCTPOEHHbI aBTOMAaTUYeCKMI reHepaTop pacHeTHON CeTKU, AOIMKHO BbITb
NpoBEAEHO UccrnefoBaHne, UMelLLee Lenbio 060CHOBaHME KOPPEKTHOCTW ero paboTbl NPy pasnuyHbIX 3Ha-
YEHUAX YNpaBnsoLIMX NapameTpoB.

4.8 Ecnu MK KMJITT umeeTt BO3MOXHOCTb pacyeTa B napannenbHoM pexumMe, AOMKHO ObiTb NMPOBEAEHO
nccnegosaHue, uMeroLLee Lensto 060CHOBaHWE HE3AaBMCUMOCTU Pe3ynbLTaToB pacyeToB OT TUNa pacnapanne-
nuBaHus (obLas unu pacnpeaeneHHas namaTb) U OT KONMYeCTBa NPOLECCOPOB.

5 TpeboBaHus k Bepudukaumm NO

5.1 O6was Bepudukaumsa NPorpaMMHOIO KOMMIEKCa KOMMbIOTEPHOIO MOAENUPOBAHUS NTaMUHAPHBIX
TeveHun (MK KMNT) onuckiBaetcs B FOCT P UCO/M3K 12207 kak npouecc noareepxaeHusi TpebosaHui K
AaHHOMY nporpamMHOMy Komnnekcy. Ans sepudmkauuu MK KMIT BO3HKUKAKOT AONONHUTENLHbIE TpeGoBaHUs
no Bepudukauum MaTeMaTU4ecKon MOLENNU NaMUHAPHOTO TEYEHUS XKMOKOCTU, PACYETHbLIX CXEM, BbIMUCHMU-
TenbHbIX anropuTMOB, FEHEPaTOPOB PACHETHbIX CETOK, CUCTEM OTOBpaXkeHMA (BU3yanusauum AaHHbIX), KOTO-
pble nexar B ocHose MK KMJTT.

5.2 Uenb Bepudukauum MO, npeaHa3sHa4YeHHOro AN MOAENUPOBAHUA NAMMHAPHLIX TeYeHun (Kkpome
oroBopeHHbix B FOCT P MICO/M3K 12207), — yaoeneTBoputh TpeboBaHus No Bepudukaumm maremaruye-
CKOW MOAENU NaMUHAPHOTO ABMKEHUA XUAKOCTHU, PACHETHBIX CXEM, BBIYMCTIUTENBHBLIX aNfOPUTMOB U reHepa-
TOPOB pacYeTHbLIX CETOK.

5.3 [ns sbinonHeHus npouecca sepudukauuu MK KMIT Heobxoaumo:

- BblOpaTb MeToa Bepudukauum u 060CHOBaThb €ro;

- BblOpaTb CNUCOK TECTOB AN Bepudukaummu u o060CHOBATb €10 C TOYKM 3PEHUS MOKPLITUS BCex Tpebo-
BaHUM NO moaenupoaHuio TedeHun MK KMINT;

- €03AaTb MaTpuly Bepudukaumm, 3anonHeHne KOTOpoi AOIMKHO BbiTb 060CHOBAHO;

- NPOBECTN UCCNEAOBAHWE CXOAMMOCTM PE3yrbTaToOB PACYETOB MO PACYETHON CeTke (MpU STOM [J0JDKHO
ObITb AOKA3aHO, YTO CXOAMMOCTbL pe3yrnbTaToB MMeeT acuMnToTuky O(h"), rae n — cTeneHb annpoKkcuMaLuu
pacyeTHON CXeMbl MO NPOCTPAHCTBY, h — pasMep pacYETHON AYElKn (ANeMeHTa ANA KOHEYHO-3MEeMEHTHbIX
CETOK UMK paccToOAHUA Mexay YacTuLamm aAnst 6eCCceToUHbIX METOAOB);

- ANA TECTOB, MOAENUPYIOLLMX HECTALUOHAPHbIE NAMUHAPHbIE TEYEHUS, NPOBECTU UCCIIEA0BaHUE CXO-
AUMOCTM pesyneTaToB PacyeToB MO UCMOMb3yeMOMy Luary no BpEMeHU U A0oKa3aTb, YTO CXOAUMOCTb UMEET
acumnToTuky O(t™), rae m — creneHb anNPOKCMMaLMM PAaCYETHOW CXeMbI MO BPEMEHW, T — Luar No BpemMeHu
BbIMUCIIMTENBHOTO anropuTma;

- €CNM UMEKTCA HaCTPOWKK peluaTensa (napameTpbl penakcauun, BHELWHWE NapamMeTpbl NMMHENHbIX an-
rebpanyecknx peLuatenein, TOMHOCTb CXOAUMOCTU UTEPALMOHHBIX METOAO0B PELLEHNSA, KONMMYECTBO UTEpaLUit
U T. A.), TO JOMKHO BbiTb NPOBEAEHO BapbUPOBAHUE STUX NAPaMETPOB C LiENbIO NCCNEA0BaHUS HE3aBUCUMO-
CTU peLUeHnUs OT STUX HACTPOEK;

- ecnu MK KMIT umeeT BCTPOEHHBI aBTOMAaTUYECKNI reHepaTop Pac4ETHON CETKM, NPOBECTU PELLEHNE
TECTOBbIX 3a4a4 NPy pasnu4YHbIX NapameTpax CeTOYHOro reHeparopa u 060CHOBATb, YTO AOMYCTUMMbIE napa-
METPbl CETOYHOrO reHepaTopa He BIMAIOT HA TOYHOCTb PELLUeHuUs;

- ecnu MK KMINT nmeeT BO3MOXHOCTb pacyeta B napannefnibHOM pexume, NpoBecTn uccnegosaHue
HEe3aBUCUMOCTM pe3ynbTaToB pPacyeToB TECTOB OT TMMa pacnapannenusanus (obas unu pacnpegeneHHas
namsATb) U OT KONMYECTBA NPOLIECCOPOB.
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6 PekomeHayeMble TeCTbl Ansa npoeaeHus Bepudukaumnm NO

6.1 Bepudmkauua ceTouHoro reHepaTopa

6.1.1 OnucaHue
PaccmaTtpuBatoTcs pacHeTHbIE CETKM, MOCTPOEHHbIE CETOYHbIM FEHEPATOPOM B PA3NUYHbIX PACYETHBIX

obnacrsx.

6.1.2 MocTaHoBKa

B MO cTpoAtca u/mnm uMnopTUpYOTCst pasnnyHble 00beKTbl:

- NPSMOYrOnLHUK, Kpyr, annunc (ecnu MO npegocTaBnAeT BO3MOXHOCTbL CTPOUTL ABYXMEPHLIE CETKN);
- mapannenenuneg, cdpepa, annuncouna.

3agaroTcsa napameTpbl CETKU.

6.1.3 PacueTbl

CTpOﬂTCFI OJHOMEpPHbIE, ABYXMEPHbIE U TPEXMEPHbIE CETKN B OAHOCBA3HbLIX U MHOTOCBA3HbIX PACYETHbIX

obnacrsx.

ans:

6.1.4 3tanoH

Pesynbrat noCTpoeHus KaXkaon CETKU UccrneayeTcsa Bcemm AoCTynHbiMu B O cnocobamu.

6.1.5 Uenb

MpoBepsaeTca BO3MOXHOCTb CETOMHOTO reHepatopa O CTPoUTb pacyeTHble CETKU, NpeaHa3HaYeHHbIe

- peLueHUsi OfHOMEPHbIX, ABYXMEPHbIX U TPEXMEPHbIX 3a4ay;
- MOAENUPOBaHMUSI BHELLUHUX U BHYTPEHHUX TEYEHUN;
- MOAENUPOBaHMUSI TEYEHMIA OKOMO KPUBOMUHEWHbIX HEMPOHULIAEMbIX MOBEPXHOCTEN.

6.2 MopgenupoBaHue OQHOPOAHOIO NOTOKA

6.2.1 OnucaHwue

PaccmatpuBaetca AByXMepHOE HEBO3MYLLUEHHOE TeYEHUE XXNAKOCTK.

6.2.2 MNMocTtaHOBKa

3apaeTca TedeHMe XUAKOCTU B NPSAMOYroribHON pacHeTHO 06nacT ¢ UCNONb30BAHMEM UMEIOLLMXCS B

MO rpaHn4HbIX YCNOBUIA BXOA4a/BbIX04A U CUMMETPUN:

- BAONb KOOPAWHATHBIX NTMHUNA;

- oA yrnoM K KOOPAUHATHLIM NMUHUSAM.

KoadhdhmumeHT BA3KOCTU 3a4aeTca paBHbIM HYMIO (MNU O4EHb MAaNEHbKUM).

6.2.3 Pacuetbl

Ons ykasaHHbIX KOHUrypaumin nony4atTca CTalMoHapHbIe peLleHus.

6.2.4 OtanoH

He Tpebyerca.

6.2.5 Uenb

MpoBepsaioTca pasHOCTHbIE CXEMbI, anNMPOKCUMUPYIOLLME KOHBEKTUBHbIW YIIEH YPaBHEHWUS UMMYbCOB.

6.3 MopgenupoBaHue audcdysun

6.3.1 OnucaHue

Paccmartpusaetca auddyansa nnm TennonepeHoc B HeNOABWKHOW cpeje.

6.3.2 MocTaHoBKa

3apaeTcs KyCOYHO-MOCTOSIHHOE HavanbHOe pacnpeaeneHne KOHLUeHTpaumMm BToporo BeLlectsa (Mapke-

POB) NN TemnepaTypbl B OAHOMEPHON, ABYXMEPHOW U TPEXMEPHON pacyeTHbIX 0bnacTsx.

6.3.3 PacueTtbl
PaccunTbiBaeTcs HectaumoHapHaa aAuddpy3ust UnM HeCcTaLMOHAapPHLIN TENNONEPeHOC B O4HOMEPHON,

ABYXMEPHOWN U TPEXMEPHON NOCTaHOBKAaX.

6.3.4 STanoH
AHanuTu4yeckoe pelleHne ypaBHeHus anddysmn unu TennonpoBoaHOCTM, ONpeaenseMoe BXOAHbIMU

napamerpamu.

6.3.5 Uenb
[poBepATCA pa3HOCTHLIE CXEMbI, aNNPOKCUMUPYIOLLME AUDADY3UOHHBIN YNEH YpaBHEHUA Macconepe-

HOCa W/UNN ypaBHEHUS SHEPTUM.

4



FOCT P 57700.9—2018

6.4 JlammHapHOe 06TeKkaHue NNacTUHbI

6.4.1 OnucaHue

PaccmaTtpusaeTca AByXMEpHOe NaMWHapHOe HECHMMAaeMO€e TEYEeHUE >KUAKOCTU OKOMO NAacTUHbI KO-
HEYHON ANuHbl. pagneHT AaBneHns B HaNPaBneHMn Ted4eHus npeHedpexumo man. Habniogaerca passutue
MOrPaHNYHOrO CMOS Ha NnacTuHe.

6.4.2 MNMocTtaHoBKa

3ajaqa YMCreHHo peLuaeTcs B ABYXMEPHOW NocTaHoBke. XKMAKOCTb BTEKAET B 00nacTb pacyera yepes
NeBylo rpaHuuy. Ha aToi rpaHuue 3agaeTcs CKOpPOCTb MK yaernbHas MaccoBasi CKOpoCThb. Ha BepxHel 1 npa-
BOW rpaHuuax 3ajaeTcs ycrnoBsue BbiXxoda C PMKCMPOBAHHBLIM 3HAYEHMEM CTAaTUYECKOro AaBnenus. HuxHas
rpaHvua AenuTcsa Ha Tpy YacTu. Ha nepBoi U TPeTben 3aaaeTca ycnosue cUMMETPUU. Ha BTOpoi (cpeaHein)
3ajaeTcs ycrosue npumnaHus.

6.4.3 Pacuetnbl

OnpeaensilotTca TOMLWMHA NOrPaHNYHOIO Crosi U yAerbHasa cuna TPEHUS Kak (PYHKUMM pacCTOSHMS OT
nepeagHen KPOMKM (BAOMNb MAacTUHBbI).

6.4.4 dtanoH

YucneHHoe pelleHne CpaBHUBAETCA C aHanuTuyeckum. MNMpumMep aHanUTUYECKoro pacyera — oM. [3],
c. 379, 383.

6.4.5 Lenb

Ha gaHHOI TecToBON 3agaye NpoBepPSETCS BO3MOXHOCTb MO:

- afeKBaTHO MOAENUPOBAaTb ABYXMEPHbLIN CTALMOHAPHbLIA MOrPaHWYHbLIA CMOW OKONMO HEMOABUXKHOMW
TBEPAOW NAOCKOW NOBEPXHOCTH;

- MpaBUNbHO PacCYNTLIBATL AEHCTBYIOLLYIO HA HEE CUNY TPEHUS.

6.5 TeuyeHue Kyatta

6.5.1 OnucaHue

Paccmartpusaetca gBYXMEPHOE MaMUHAPHOE HECXKUMAEMOE TEYEHME XMOKOCTW B MNIIOCKOM KaHane.
Kanan noeepHyT noA yrnom 45° k ropusoHTy. 2KuakocTb NOCTYyNaeT yepes nesylo rpaHudy. flesasa rpaHuua
pacnono)eHa BbiLIe NPaBON OTHOCUTENbHO rOPU30OHTa. BepxHsaa CTeHKa kaHana ABWXETCSH B HANpPaBneHuwm,
NPOTUBONOMOXHOM TEYEHHUIO.

6.5.2 MNMocTtaHoBKa

3ajaqa YnCneHHO peLlaeTcs B 4ByXMEPHON NOCTAHOBKE. Ha BxoAe B kaHamn 3agaeTcs cratudeckoe AaB-
nexue p;. Ha Bbixoae u3s kaHana sajaercs CTaTM4eckoe AaBneHne p, < p,. Cuna TAXecTn HanpasneHa nog
yrnom 45° Kk HanpaBneHuto TeyeHus. Ha HuxHen (HenoaBUXKHON) M BepXHen (NOABWMXHON) rpaHuLax 3agaeTca
yCrosue NpuunaHus.

6.5.3 Pacuetnl

PaccuutbiBatorcs:

- npodunb CKOPOCTU NONEpeK KaHana;

- yAenbHasa cuna TpeHus, AEeNCTBYOLLAA HA CTEHKMU KaHana.

6.5.4 Jtanox

UncneHHoe peLleHne CPaBHUBAETCA C aHanNUTUYeCKUM. MNMpuMep aHanUTUYecKoro pacdera — cm. [3],
c. 326, 329.

6.5.5 Lenb

Ha paHHoI TecToBON 3ajaye NPoOBEPSAETCH BO3MOXHOCTb MO:

- MOAEenuMpoBaTb TEYEHUE B KaHANE C NOABWKHLIMU CTEHKaMU;

- MOAENnMPOBAaTb TEYEHUE XUAKOCTU B MOME CUIbI TSXKECTY;

- paccunTbiBaTh NPOMUIIL CKOPOCTU B KaHarne u curbl, 4eNCTBYIOLUME HA CTEHKW KaHana.

6.6 Heunsorepmuueckoe teueHue Kyatra

6.6.1 OnucaHue

PaccmaTtpuBaeTca AByXMEPHOE NaMUHAPHOE HECKUMAEMOE TEYEHWE XMAKOCTU B MIIOCKOM FOPU3OH-
TanbLHOM KaHane. XXuakoCTb NoCTynaer Yepes neByio rpaHully. BepxHasa cTeHka kaHana aBuMKeTcs Bnpaso. Ha
CTEHKax kaHana 3agalTcsa (PMKCUPOBAHHbIE 3HAYEHUSA TEMMNEPATYPbI.

6.6.2 MNMocTtaHoBKa

3agava YMCNEeHHO peLlaeTcs B ABYXMEPHONW NOCTaHOBKE. Ha Bxo4e B KaHan 3aJaeTcsa craTtuyeckoe
AaeneHune p,. Ha BbIxoae U3 KaHana 3a4aeTcs CTaTMYecKoe AaBneHue P, < p;. Ha HkHel (HenoABMKHOM) 1
BEpxHen (NOABMXKHON) rpaHuLax 3agaeTcsa ycrnosme npununaHua. Temnepartypa BepxHel CTEHKN BbllLE TEM-
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nepartypbl HUWXHelW CTeHku. Ha Bxoae 3agaercs cratuyeckas Temneparypa, paBHasi Temneparype HukHen
CTeHkn. Ha Bbixoze Ans TeMnepaTtypbl 3a4aeTcs HyNeBomn rpagueHT.

6.6.3 Pacuertbl

PaccuuTbiBaloTcs:

- npodhunb CKOPOCTU NMonepek KaHana;
yAenbHasi cuna TpeHusl, AeVCTBYIOLLAS HA CTEHKU KaHana;

- npodunb TEMNEpATYPLI NONEPEK kKaHana;

- yAenbHble TENMOBbLIE NOTOKW HA CTEHKaX KaHana.

6.6.4 JtanoH

YucneHHoe pelueHne cpaBHUBAETCA C aHanuTM4eckum. Mpumep aHanuMTUYECKOro pacyera u Teopuio —
cm. [4].

6.6.5 Llenb

Ha paHHoOW TecToBOM 3agaqe npoBepseTcs BOSMOXHOCTL M0O:

- MOZENUPOBaTh TeYeHUe B KaHane C NOoABUKHLIMU CTEHKaAMU;

- paccuuTbiBaTh NPOUSb CKOPOCTU B KAHANE U CUIbl, AENCTBYIOLLME HA CTEHKM;

- paccuutbiBaTb Npochunb TEMNEPAaTYpPbl B KaHane 1 TeNmnoBble NOTOKU HA CTEHKaX KaHana.

6.7 TeueHue lNyaszenna

6.7.1 OnucaHue

PaccmatpuBaerca 0CeCMMMETPUYHOE NaMUHAPHOE HECHMMAEMOE TeYeHNe XNAKOCTHU B KpYrnon Tpybe.
XXnaKkoCTb NOCTYNaEeT Yyepes NEBYIo rpaHunLy.

6.7.2 NMocTtaHoBKa

3agada YMCneHHo peLlaeTca B AByXMEPHON NOCTaHOBKEe. Ha Bxoae 3apaetcsa CKOpOCTb MU yaenbHasn
MaccoBas CKOPOCTb. Ha Bbixoae 3agaeTca cratuydeckoe aaeneHue. Ha nosepxHoctu Tpy6Gobl 3apaerca ycno-
BUE NpUNUNaHus.

6.7.3 Pacuetbl

PaccuuTbiBaloTCS:

- Npochnnb CKOPOCTU nonepek TpyObl;

- yAenbHas cuna TPeHusl, AeNCTBYIOLLAA HA BHYTPEHHIOIO NOBEPXHOCTb TPyObI;

- nepenaa aaBneHua.

6.7.4 STanoH

YncreHHoe pelleHne CpaBHUBAETCH C aHanUTUYeckum — cm. [5], c. 430.

6.7.5 Uenb

Ha paHHol TecToBOI 3agaye NPoBePAETCA BO3IMOXHOCTL MO:

- MOAENUpPoBaTb OCECUMMETPUYHBLIE TEYEHUSA B ABYXMEPHON NOCTAHOBKE;

- paccuuTbiBaTb CUNY TPEHUSA U Nepenaj AaBneHus B Tpyoe.

7 TpeboBaHusa k oTueTy o Bepudpumkauum NO

7.1 Otuer o Bepucbukauyuu NO KM aABnseTCst OCHOBHbIM JOKYMEHTOM, 0G0CHOBbLIBAIOLLUM COOTBETCTBUE
MO KM cBOMM xapakTepucTukam.

7.2 CocraB u cogepxanue otyerta o sepudpmkaumm NO KM gomkHbl COOTBETCTBOBATL TpebOBaHUAM Ha-
CTOSILEro ctaHgapra (pekoMeHayeMbl BUA OT4eTa 0 BEpUMUKALUM B NPUNOXKEHUU A).

7.3 Otyer o Bepudukauum MO KM gomkeH coaepxartb CneayoLwmue pasaens:

- Bepuukaums pacHeTHON METOAMUKH;
onucaHne BepuuKaLMOHHbIX TECTOB;
pesynesrarbl Bepudukauyum MO KM;

- nepeyeHb UCTOYHMKOB.

7.4 B pasgene «Bepudukauusa pacyeTHon METOAUKU» AOIDKHO BbITb NpuBeAeHO 060CHOBaHUE pacyeT-
HOI MEeToAMKU, KoTopasa peanu3osaHa B MO KM. [ina 3Toro 40mkHbI ObiTb NPUBEAEHbI:

- OCHOBHbIE cBeeHUst 00 OLEHKE CXOAMMOCTU N YCTOMYMBOCTM YUCTIEHHbIX PELLEHUI C YKa3aHUEM UC-
nonb3yemblX METOAOB aHanusa cCXogMMOCTU U YCTONYMBOCTH;

- uHdopMauua 0 TOM, Kak BIUAKOT 0CODEHHOCTM YMCINEHHOTO METOAA Ha pesynbraTbl pacyeToB (Luar
WHTETPUPOBAHUSA, 4acToTa CETKU U Ap.), Pe3ynbTaThl OLEHKW NMOTPELLUHOCTU YUCTIEHHOI CXEMBI,

- pesynsrarbl aHannsa YyBCTBUTENBHOCTU PELLEHUA K U3MEHEHMWIO rEOMETPUYECKUX, TPAHUYHLIX U pac-
YETHbIX NapamMeTpoB B Npejenax 30Hbl HeonpeaeneHHOCTH ux Boibopa.
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7.5 B pasgene «OnucaHue BepuUKaLMOHHBIX TECTOB» AOIMKHbI ObiTb NPUBEAEHbI NEPEYEHb TECTOB,
MCNonb30BaHHbIX Ansa Bepudukauuu MO KM, u kpatkoe (HO 4OCTaTOMHOE ANA NOHUMAaHUS) ONUCaHUE KaXao-
ro U3 HUX CO CCbISIKOW HA UCTOYHMK MHpOpMaUuK, rae 9TO onucaHue npueegeHo noapobHo. Mpu onucaHum
OOMKHbI ObITb YKA3aHbI MAaKCUMAarbHbIE U CPeAHUE OTNNYMA B CONOCTaBNAEMbIX NapameTpax, Aonyckaemble
aBTOpamMu TecTa.

7.6 B paspene «Pesynbrarbl Bepudukauumn NO KMy gomkHbl GbiTb NPUBEAEHbI pe3ynbrarbl Bepuduka-
yuu MO KM un ux aHanms.

7.6.1 B kavecre pesynsratos Bepudukayum MO KM n ux aHanusa npusoaaT:

- pesynbTarbl CONOCTABMEHWIA PACYETOB, BbINOSIHEHHBIX C NOMOLLbIO 3admkcuposaHHon sepcun MO KM,
M AAHHbIX aHANUTUYECKUX TECTOB (aHANUTUYECKNE TECTbl AOMMKHbI ObITb SICHO U3NOXKEHbI B OT4eTE C 06OCHO-
BaHWEM U OLIEHKON AOCTOBEPHOCTU COMOCTaBNEHUSA; CneayeT ykasbiBaTb, B Kakon 06rnactu He Nony4eHo yaoB-
NETBOPUTENBLHOMO COBMNAaAEHNA PE3ynbraroB pacHeTos ¢ npuMmeHeHnem NO KM u aHanMTM4eCcknx TecToB);

- 0060CHOBaHWE NONMHOTHLI U AOCTATOMHOCTU NPOBEAEHHbIX CONOCTABMNEHUI (formkHa ObITk AaHa Konuye-
CTBEHHAas OLEHKA PacXOXAEHUSA aHaNUTUYECKUX U PACYETHBIX JaHHbIX, NPUBEAEHA NOrpeLHOCTb pacieToB B
3aaBnNeHHON obnactu);

- pe3ynbTaTbhl aHanu3a pa3pbiBOB MOAENUPYEMbIX (PyHKUMI B pEKOMEHyeMOol Kk cepTtudmkaumm obna-
cT1 npumeHeHus MO KM.

7.6.2 Pesynetatbl Bepudukauum MO KM odhopmnsiotcs B Buae Tabnuupl Co CreayowmMm CBEAEHUSIMU:

- nepeveHb TECTOB, NPEAHA3HAYeHHbIX AN 060CHOBAHWUA TOMHOCTU, CXOAMMOCTH, YCTOMYUBOCTU UC-
nonb3yembix B MO KM uncneHHbix MeETO40B;

- 3Ha4YeHUs NapameTpoB, XapakTepU3yIoLLMX TECTOBbIE PacYEThI.

7.6.3 MNocTaHOBKM TECTOBbLIX PACYETOB, BKITIOYEHHbIX B OTYET 0 BEPUdMKALIMKM, AOIMKHbI ObITb NOAPOOGHO
OMMUCaHbl.

7.6.4 OomkHO ObiTb NpuBeneHO 060CHOBaHUE AOCTATOMHOCTM MHGOPMALUK, BKIIOYEHHOW B OTYET O
sepudukauuu NO KM, ans noaTsepxaeHnsi aaekBaTHOCTU NONYYEeHHbIX ¢ npuMeHernem MO KM pacueTHbIx
3Ha4YEeHU NapaMeTpoB U UX NOrPELLHOCTEN B 3aBFIEHHOM Anana3oHe npumeHeHus MO KM.

7.6.5 Pesynbrarbl CONOCTaABNEHUA PACCUMTAHHbLIX AAHHLIX C AHANUTUYECKUMMU AOMKHLI ObITh NpuBeae-
Hbl HA OJHOM PUCYHKE B OJMHAKOBOM macLuTabe.

7.7 B pasgene «[lepevyeHb UCTOMHMKOBY AOMKeH ObiTb NPeACTaBMeH NepeYeHb UMeloLmx oduumans-
Hble BbIXOAHbIE AaHHblE JOKYMEHTOB (ONyOnuKOBaHHbIE MaTepuarnbl, OTYETbI OpraHU3aLmii, opuumanbHo 3a-
pPerncTpupoBaHHbIe MPOTOKOMbI, MPOEKTHAA, KOHCTPYKTOPCKAsh U IKCMyaTauMOHHAsi JOKYMEHTALUMSA, CepTH-
coukathbl U T. N.), UCNONb3OBaHHLIX Anst o6ocHoBaHuA MO KM, B ToM uucne Tpebyembix aAns opMUpPOBaHUS
onoka MCXOAHbIX AAHHbIX U BbINMOJIHEHUS pac4eToB.

7.8 B npunoxeHuu K ot4eTy o Bepudukauum MO KM moryT ObiTb NpeacTaBneHbl AONONHUTENbHbIE Ma-
Tepuansl, HeobxoauMble Ana obecneyeHuss NONHOTLI MHAOPMaLMK, NPUBEAEHHOI B OTYETE O BEpUcUKaLmm
MO KM.

7.9 HOonyckaeTcsa BkmodeHne B oT4eT 0 Bepudukauumn MO KM gononHUTenbHO MHAOpMauuu, ABNSL0-
Lielica cyliecTBeHHoM (No MHeHuto 3assutens MO KM) ansa o6ocHoeanusa pabotocnocobHocTn MO KM u 3a-
AIBNEHHbIX xapakrepuctuk MO KM.
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MpunoxeHue A
(pexkomMeHayemMoe)

PekomeHayeMbIn BUA OoTYeTa 0 Bepugmkaumm

1 Bepudukaumsa pacyeTHOR METOAMKMN.
2 OnucaHue BepuPUKaLUOHHBIX TECTOB.
3 PesynsraThl Bepudpukalmm MO KM.

Tabnuua A1

STanoHHoe MonyyeHHoe

HassaHue TecTa HassaHue napamMeTpa
3HaveHune 3HaveHune

BbiBoa

4 TNepevyeHb UCTOYHUKOB.
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MpunoxeHue b
(pekomeHayemoe)

MosicHeHne TepMUHOB, UCNONb3yeMbIX B CTaHOapTe

B.1 Yucno Maxa M onpegensieTca cCOOTHOLLEHWeM
M =|v|/c. (6.1)
3pecb |V| — MOZAyNlb MECTHOW CKOPOCTU CpeAbl; C — MeCTHasi CKOPOCTb 3ByKa B Cpefie.

B.2 OuHamudeckuit k0adpPULMEHT BA3KOCTU L ONPEAENSAETCA COOTHOLEHUEM

%:utzé—é(v.v)i]. (5.2)
3gech T — TEH30p BA3KUX HanNpsiKeHUN, s — TEH30p cKopocTel gedopmaunmn, V — MecTHasa cKopocTb cpefbl (BEKTOP);
| — eOdVHWYHBIA TeH30p.

B.3 TeH3op ckopocTeii gedbopMaLiMn B EKapTOBON CUCTEME KOOPAMHAT ONPeSensaeTca COOTHOLLEHNEM

oV, a9V,
S,-j=l —L L (B.3)
2 axj ax,.

3aeck S; — Mpon3BONbHAs KOMMOHEHTa TeH30pa CKOpOCTelt AedopMaLim; V; — MpousBOrbHasH KOMMOHEHTa BekTopa
CKOPOCTH; X; — NPOU3BOMbHAasA KoopAnHaTa.
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