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MNpegucnosue

1 PA3PABOTAH 3akpbITbiM akuyMoHepHbIM 06uiecTBoM «T-CepBuckl» (3A0 «T-CepBuUCbI») COBMECTHO
¢ O6LecTBOM C OrpaHUYeHHON OTBETCTBEHHOCTbIO «TECKC» (OO0 «TECUC»)

2 BHECEH TexHuyeckum komuTeToM Mo ctaHgaptusaumm TK 700 «MaTemaTnyeckoe mogennpoBaHme
1 BbICOKONPOW3BOAMNTENbHbIE BbIYNC/IUTE/IbHbIE TEXHOI0TUN>»

3 YTBEPX/EH VI BBEJEH B JIENCTBVE MNpukasom ®eaepanLHOro areHTCTBa Mo TeXHNYECKOMY pe-
rynMpoBaHuio 1 MeTposnoruu oT 6 dpeBpans 2018 r. No49-ct

4 BBEJEH BINEPBbIE

MpaBuna NpMMeHeHs HacTOoALEro cTaHjapTa YyCTaHOB/EHbl B CTaTbe 26 ®efepasibHOro 3akoHa
0T 29 uioHs 2015 r. Ne 162-#3 «O cTaHgapTwusauun B Poccuiickoii ®epepauum». MiHdopmaumsa 06 uns-
MEHEHMAX K HacToALLeMy CTaHAapTy nybankyeTca B exerogHom (Mo coCTOAHUIO Ha 1sHBaps TekyLero
rofa) nHhopMauMoHHOM yKasaTene «HaunoHanbHble cTaHAapThi», a oUUMasbI<bii TEKCT U3MEHEeHWi
M MONpaBoOK — B e€XeMeCAYHOM MH(OpPMaUMOHHOM ykasaTene «HaunoHanbHble cTaHfapThi». B cnyvae
nepecmMoTpa (3ameHbl) AW OTMEHbl HACTOALEro cTaHaapTa CooTBeTCTBYyLee yBeJoMm/eHe byaeT
ony6/nMKoBaHO B OGnvKaliliem BbIMyCKe eXeMeCAYHOro WMHOPMaLMOoHHOro ykasaTens «HauuoHanbHble
cTaHgapTbl». CooTBeTCTBYLWAasa NHpopmauns, ysefjoMNeHe U TEKCTbl pasMeLlalnTCcsa Takke B UH-
dhopmaLnoHHO cucTeme obLLero nonb3oBaHna — Ha ouumanbHoM caliTe degepanbHOro areHTCcTBa Mo
TEeXHNYEeCKOMY PeryimpoBaHuio 1 MeTponorum B ceTun NHTepHeT (www.gost.ru)
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BBepeHne

[aHHbIli cTaHAapT nNocesleH TpeboBaHNAM K BepudmKalmnm nporpaMMHOro obecneyeHnss KoMnbloTep-
Horo mogenvposanusa (MO KM), npegHa3HauyeHHOro 19 YACIEHHOTO MOJEe/IMPOBaHNs NaMUHapPHbIX TeYeHul
XNAKocTn unu rasa. Llenbio Bepudukaumm sABASeTCA NOATBEPXAeHMe KOPPEeKTHOCTW MporpamMHoli peanu-
3aUMn BbIOPaHHbLIX MaTeMaTuyecknx mopgesieli umsnuecknx npoueccos. Bepudmkaums Apyrnx gyHKUMO-
Ha/lbHbIX BO3MOXHOCTell MO KM (BBOA-BbIBOJ, MOMb30BaTE/bCKUIA UHTEPMEC 1 T. 4.) paccmaTpuBaeTcs B
FOCT P MCO/M3K 12207. OcHoBHOli meTog, Bepucumkauunm NO KM — 3To pelueHne TecToBbIX 3a4ay, NOKpbl-
BaloLMX BCe BO3MOXHOCTM MO KM. PekoMmeHAyeMble TECTbl U3/10XEHbI B HACTOALLEM CTaHAapTe.
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HAUWOHAMNBbHBIN CTAHAAPT POCCUMNCKOW PELAEPAULUUMN

YNCNEHHOE MOAENMMPOBAHWE ®N3NYECKNX MPOLUECCOB

YucrieHHoe MOJenIMpoBaHue TaMUHapHbIX TEYEHU BA3KMX XUAKOCTel 1 rasos.
Bepundukauyma Mo

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

Jata eBegeHns — 2019—01—01

1 O6nacTb NpUMeEHeHUA

HacToawmii ctaHgapT onpegensieT ob6lwme TpeboBaHMA K Bepudukauum nporpaMMHoro obecneveHums
KOMMbIOTEPHOr0 MOAENNPOBAaHUSA, MPUMEHAEMOrO A1 YNC/IEHHOro MOAENNPOBAaHNA MPOLECCOB, NPONCXOAS-
LWMX B XUAKOCTU MpU ee NlaMUHapHOM [03BYKOBOM ABWXEHUN (TeyeHuun). TedeHne MOXeT CONpoBOXAaTbCs
nepeHocom Tenna, Anddy3ner KOMNOHEHTOB N XMMUYECKUMN peakumMsMu. B 3aBUCMMOCTHM OT paccMmatpuBae-
MOro AnanasoHa yCnoBuiA NPaBU/IbHYO KapTUHY TeHYEHMUS MOXHO NOJlydaTb B paMKax Mozesieit Hec)nmaemMoi
XNAKOCTU, CNabocKMMaeMor XNAKOCTU U CKUMAeMO XNAKOCTU. B noToke MOryT NpuUCyTCTBOBaTb CABUIO-
Bble C/101, NOrpaHNyYHbIe CMIOM U 30HbI PELMPKYIALNN,

HacToawmi ctaHaapT NpUMEHUM A1 Baingauumn nporpammMHOro o6ecrneyeHns KOMMnbTEepHOro moae-
NiMpoBaHnsA Npu NpoBeAeHnN ero ceptudmkaumm B cootBetcTBum ¢ FTOCT P 57700.1 n TOCT P 57700.2.

2 HopmaTtuBHbIE CCbINKN

B HacToswem cTaHAapTe UCrosib3oBaHbl HOPMAaTUBHbIE CCbI/IKM Ha crefytowme ctaHgapTbl:

FOCT 2.052—2015 ECK/[]. 9nekTpoHHasa mogesnb nsgenus. Oblmne nonoxeHns

FOCT P 57188 YncneHHoe moaenvpoBaHue mnsnyecknx npoueccos. TepMuHbl U onpeaeneHns

FOCT P 57700.1 YncneHHoe MoAenupoBaHue A5 pa3paboTKu U caayun B aKCNslyaTaumio BbICOKOTEXHO-
NOTVYHBIX MPOMBIWIEHHbIX U3genuii. CepTudukauns nporpaMmmHoro obecneyexms. TpeboBaHNs

FOCT P 57700.2 UncneHHoe mogenmpoBaHune Ansa pas3paboTkn 1 caayun B 3KCnsyataumnto BbICOKOTEXHO-
NOTNYHBIX NPOMBILWEHHBLIX n3genuii. CepTudunkauma nporpaMMmHoro obecneveHms. O6uimMe NOMoXeHUsA

FOCT P NCO/M3K 12207 WHopmaumnmoHHaa TexHonorusa. CucTteMHas u nporpaMmHasi MHXeHepus.
Mpouecchl XU3HEHHOMO LMKNa NporpammMHbIX CpeacTs

NMpumeyvyaHue — MNpu NONb30BAHUN HACTOSALLMM CTAHAAPTOM LieIecoo6pasHo NPOBEPUTL JEWCTBUE CCbITOYHBIX
CTaHAAPTOB B MH(DOPMALMOHHOI cucTeme 06LLero nosib3oBaHUst — Ha onLManbHOM caiitTe ®efjlepasibHOro areHTCTBa o
TEXHUYECKOMY PETY/IMPOBAHUIO Y METPOIOTMN B CETU VIHTEPHET UK NO eXero4HOMY MHDOPMAaLMOHHOMY ykasaTtento «Ha-
LiMOHasIbHbIE CTAHAAPTbI», KOTOPbIV ONy6NKOBaH N0 COCTOSHWIO Ha 1 SHBapsA TeKyLero roaa, v no Bbinyckam exemecsy-
HOro MHHOPMALMOHHOTO yKasaTens «HaunoHanbHble cTaHAapTbl» 3a TekyLWnii rog. ECNu 3aMeHeH CCbINIOYHbIN CTaHaapT,
Ha KOTOpblii AaHa HefaTUpPOBaHHAs CCblsika, TO PeKOMeHAYeTCs UCNo/b30BaTh AeCTBYIOLLYI0 BEPCUIO 3TOrO cTaHhapTa
C YYeTOM BCeX BHECEHHbIX B JaHHYI0 BEPCUIO U3MEHEHWIi. ECNv 3aMEHEH CCbIfTIOYHbIN CTaHAapT, HAa KOTOpbIi AaHa fatu-
poBaHHas cCblnka, TO peKOMeHAyeTCcs UCMNOo/b30BaTh BEPCUIO 3TOTO CTaHAAapTa C YKa3aHHbIM Bbille rOA0M YTBEPXAEHUA
(NpuHsTUSA). ECnn nocne yTBEPXAEHNS HACTOSALLENO CTaHAAPTA B CCbIIOYHbIA CTaHAAPT, HA KOTOPLIA AaHa fJaTupoBaHHas
CCbl/IKa, BHECEHO M3MEHEHWe, 3aTparnBatollee NoN0XeHNe, Ha KOTOPoe AaHa CCbifika, TO 3TO NONOXEHNE PeKOMeHAYeTCs
NPUMEHSATL 6€3 yyeTa faHHOIo U3MEHEHUS. EC/IM CCbINOYHbIA CTaHAapPT OTMEHeH 6€3 3aMeHbl, TO NOIOXKEHUE, B KOTOPOM
[laHa ccbifika Ha Hero, peKoMeHAyeTcsl NPUMEHSATb B YaCTW, He 3aTparuBatlleil 3Ty cCblsky.

N3paHue oguymansHoe
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3 TepMuHbI, oNpeAenieHns 1 CoKpalleHus

3.1 TepmuHbI 1 onpegeneHns

B HacToswem ctaHgapTe npuMeHeHbl TepMuHbl No TOCT P 57188. a Takxke cnegyloume TepMUHbI C CO-
OTBETCTBYIOWMMN OnpefesieHNsaMN (JOMNONHUTENIbHOE NOSICHEHNE TEPMUHOB B NPUIoXeHnn b):

3.1.1 BA3Kasa XWAKOCTb, BA3KWUI ras: Cpeja, Npy ABMKEHUN KOTOPOW NPOSIBASIOTCA BA3KUE addheKTbl,
onpepgensiemMmble BEIMYMHON AUHAMNYECKOTO KO3MPULMEHTA BA3SKOCTH.

3.1.2 06beKkT MoAenMpoBaHusA: ABeHNe, 06BEKT UM CBOWCTBO 06 beKTa peasibHOro Mypa.

3.1.3 mopgenupoBaHue: M3yyeHune CBOICTB U/ NOBeAeHUSA 06 beKTa MOAEIMPOBaHNSA, BbINOSIHEHHOE
C UCMOJIb30BaHNEM ero mozenei.

3.14

KOMMblOTepHass Mmogenb (31eKTPOHHAsA Mojenb): Mogenb, BbINOSIHEHHAsA B KOMIMbIOTEPHOW (BbIUMCV-
TesIbHOW) cpefe 1 nNpeAcTaBnsatoLLas co60i COBOKYMNMHOCTb aHHbIX Y MPOrPaMMHOro KoAa, Heo6Xxo04MMOro AN
paboTbl caaHHbIMU.

[FOCT 2.052—2015. ctaTtbsa 3.1]

3.1.5 cxumaemoe TeuyeHue: TeyeHne, B KOTOPOM B/IMSHNE 3aBMCUMOCTU MJIOTHOCTU OT AaB/ieHUs Cy-
LL|eCTBEHHO.

3.1.6 cnabocxumaemoe TeveHue: OAMH M3 BapvMaHTOB [03BYKOBOrO TEYEHUSI — M/IOTHOCTb Takoro
TeyeHns 3aBUCUT OT ApYrux napameTpoB (TemnepaTypbl, KOHLEHTPaLuun KOMMOHEHTOB cpefbl U T. 4.).

3.1.7 HecXMMaoMoO TouyeHue: TeyeHue, MNPV KOTOPOM /06O BMOPOXEHHbIN B XWAKOCTb 06beM He
MeHsieT CBOeli BE/IMYUHBI, NPV 3TOM Bapuauus MJI0THOCTY Mo 06beMy cpefbl MOXeT 6bITb NPON3BO/IBHON.

3.1.8 BMOpPOXeHHbI 06bem: O6bEM, rpaHLbl KOTOPOro ABUXYTCS BMECTE C XUOKOCTbIO.

3.1.9 po3ByKOBOE TeYeHUe XNAKOCTU: TeyeHune, Npu KOTOPOM MeCTHast CKOPOCTb XMUAKOCTU MeHblLue
MeCTHO CKOPOCTU 3BYyKa BO Bceli o6nacTu pacueTa.

3.1.10 namuHapHoe To4yeHue: Cnoucrtoe TeyeHne 6e3 crydvanHbIX Mynbcauuii CKOPOCTU, AaB/eHUs,
TemMnepaTypbl U APYTUX XapakTepUCTUK TeUeHUs.

3.1.11 norpewHOCTb BblUncreHni: OTK/IOHEHWE YMNC/IEHHOrO pe3ysibTaTa OT 3Ta/IOHHOTO, BbIPaXXeH-
HOro B HEKOTOPOW HOPME.

3.1.12 xapakTepuUCTUKN ToueHUus: Pusnyeckre BeMUMHbI, NO3BOJISIOLME KONIMYECTBEHHO OXapakTte-
pu3oBaTb paccMaTprMBaeMoe TeyeHne: AaB/ieHne, CKOpocTb, MIOTHOCTb, Temnepartypa v ap.

3.2 CokpaweHus

B HacTosilwem cTtaHfapTe NpUMeHeHbI crieflyoLme CoKpaLleHus:

KM — KomnbloTepHasa Mofesb.
OM — 06beKkT MOAENVNPOBaHNS;
MO — nporpammMmHoe obecneyeHue.

4 O6uwme NoNoXeHus

4.1 MO. npegHasHayeHHOe A/1 YNCNEHHOrO0 MOAE/IMPOBaHUSA NlaMUHAPHbIX TEYEHWUR XUOKOCTU Wn
rasa, AnnxHun aflukBaTHW UHTU pupoBaTb Mo MpocTpaHcTBy M BpeMeHU uau TOSBbKO Mo MpocTpaHCTBY ypaBHe-
HUSI MaTeMaTn4yeckom mMoaenwu, OI'II/ICbIBaIOLLI,eVI laMnHapHoe A03BYKOBOE TeYeHue XXNOKOCTN U rasa.

4.2 Bepudukaumna MO. npegHazHaAYeHHOro ANS YNCNIEHHOrO MOAENVUPOBAHUSA SlaMUHAPHbIX TeYeHUi
XNOKOCTUN Un rasa, oCyLlecTBdeTCA ﬂyTeM peweHnda TeCToBbIX 3a4ad.

4.3 Pe3ynbTaTtoM pelleHns TeCcTOBOW 3ajayun ABAseTcs Habop xapaKTepucTuk, onpeaensiowmnx peLle-
Hue 3a4a4n. OTK/IOHEHWNE YNC/IEHHOTIO pe3ybTara OT 3TaJIOHHOrO, BbIPaXXeHHOIo B HeKOTOpOVI HOpMe, Ha3blBa-
HOT NOrpewHoOCTbHo BbIYNC/IOHUI. BO3MOXHbI€ NCTOYHUKN norpewHocTn (I'Ipl/l'-II/IHbI OTKI'IOHeHI/IH) cnegywune:

- MOrpeLHOCTb annpokcumMaunn anddepeHumanbHbIX ypaBHeHN pa3HOCTHbIMU CXeMamu;

- OWmnbKn OKpyrneHuna ymcen B KOMMbHOTEpPe.

4.4 TlOrpewHoCTb annpokcumaunumn audgepeHymnanbHbiX ypaBHEHU Pa3HOCTHbLIMU CXeMamu

[unckpeTnsaums ypaBHeHUn MaTemaTMyeckol Mogenn Hem3bexHO BHOCUT NOrpeLlHOCTb B pe3y/ibTar Mo-
fenvpoBaHus. TeopeTMYeCKOMY PacCMOTPEHMIO [AaHHOro BOMpoca MOCBSLWEHO MHOro paboT, Hanpumep
[1], [2]. OTa norpeLlwHOCTb 3aBUCUT OT UCMOJIb3YEMOro YNC/IEHHOIO METOA4Aa U UCMOJ/Ib3yeMOM KOHEUYHO-Pa3HOCT-

2
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HO cxemMbl. O6bIYHO MOrpeLwHOCTb MeToaa / cxeMbl BblpaxaeTcs kKak 0(J1"TT ). 3pecb h — cpegHwii pasmep
pacyeTHOW siuelikn, T— Lar MHTerpMpoBaHus anddepeHLmanbHbIX YpaBHeHnl Mo BpeMeHn. OTcloda cneay-
€T. YTO pacyeTHas ceTka A0/DKHa obecnevymBaTb MUHUMa/IbLHYHO MOFPELLHOCTb annpokcumMmaumm guddepeHum-
aNbHbIX YpPaBHEHWI, a B HECTALMOHAPHbIX 33fadyax LWar MHTErPUPOBaHNsi N0 BPEMEHU [AO/DKEH MPaBU/IbHO
BOCMNPOM3BOANTL 3BOJIIOLMIO PACCMATPMBAEMOro TeyeHsi. IMEHHO Ha MUHMMM3auuIo NOrPeLIHOCTH anmnpok-
cuMaunmn Hanpas/ieHbl UCCMef0BaHNA CXOAMMOCTU peLLeHMst Mo CeTKe U Mo wary nHTerpuposaHns audpde-
peHUMaNbHbIX YpaBHEHUI N0 BPEMEHW.

4.5 OWNBKM OKPYr/AeHUs Ynucesi B KOMNbloTepe

Kak npaBuio, 3T0 He BHOCUT 3HAYMMOI NOrpeLHOCTN B pe3ysbTaT MOAENIMPOBaHUA, eC/N YNC/IeHHbIN
MeToA MHTerpupoBaHus AndepeHunasbHbIX ypaBHEHUI ycToliuMB. B NpOTMBHOM Ccrlyyae MOrpelHocTb
OKPYT/IeHUS1 «HakKan/imBaeTCs», U 3TO MOXeT NPUBOANTL K HEYCTONUYNBOCTU PeLLUEeHUS.

4.6 Ecnu anrebpanyeckuii peluatesib UMeeT COGCTBEHHble HAacTPOMKKN, AO/MKHO OblTb MPOBEAEHO UC-
cnepfosaHve. nmerollee Lie/bio 060CHOBaHME He3aBUCUMOCTU pelleHnst OT 3TUX HaCTPOeK.

4.7 Ecnu MK KM/IT nmeeT BCTPOEHHbI aBTOMATUYeCKUIi reHepaTtop pacyeTHOl CeTku, AO/MKHO ObiTb
npoBefleHo UccnefoBaHne, Metollee Le/bio 060CHOBaHe KOPPEKTHOCTU ero paboTbl NpU pas/iMyHbIX 3Ha-
YEHUAX ynpasasoWwmx napameTpos.

4.8 Ecnn MK KMAT nmeeT BO3MOXHOCTb pacyeTa B Napasisie/ibHOM pexunme, A0/HKHO 6biTb NpoBeaeHO
nccerefoBaHne, nMeroLllee Liefibio 060CHOBaHWe He3aBUCUMOCTW pe3y/ibTaToB pacyeToB OT TUMNa pacnapasise-
nmnBaHuA (06Wasa v pacnpejesieHHas naMmsaTb) U OT KOJIMYeCTBa NpPoLecCcopoB.

5 TpeboBaHusa k Bepudumkauunmn No

5.1 O6wan BepudmrKauma NPOrpaMmmMHOro KOMMsaekca KOMMNbIOTEPHOrO MOAENMPOBaHUA NaMUHAPHbIX
TeyeHuii (MK KMT) onuckiBaetca B TOCT P MCO/M3K 12207 kak nNpouecc NoaTBEPXAEHUA TpeGoBaHUi K
[AaHHOMY nporpaMmmMHOMy Komnnekcy. Ansa Bepudmkaumm MK KMIT BO3HMKaKOT AOMNOMHUTENbHbIE TPe6oBaHNSA
no Bepumkaunm mareMaTMyeckon MoAenn NaMUHAPHOrO TeYeHUS XUAKOCTU, pacHeTHbIX CXeM, BbIYMCAU-
TesIbHbIX a/ITOPUTMOB, FreHepaTopOB pacyeTHbIX CETOK, CUCTEM OTOBPaxXeHUs (BU3yasimsaumn AaHHbIX), KOTO-
pble nexat B ocHoBe MK KM/IT.

5.2 Uenb Bepudmkaumm MNO. npefHasHayeHHOro ANA MOAeNIMPOBaHUA NaMUHapHbIX TedyeHuii (Kpome
oroBopeHHbIX B FTOCT P MCO/M3K 12207), — yAoBAeTBOpUTbL TpeboBaHMA Mo Bepudmkaumm marematunye-
CKOW MOZenu nammHapHOro ABMXEHUS XUAKOCTU, pacyHeTHbIX CXeM, BbIYUCNTE/IbHbIX a1TOPUTMOB U reHepa-
TOPOB pacyeTHbIX CETOK.

5.3 [nsa BbinonHeHns npouecca Bepudukaymmn MK KMAT Heob6xogmmo:

- BblbpaTb MeTo Bepudurkaunm n 060CHOBaTb €ero:

- BblGpaTb CNNCOK TECTOB A1 BepudmKaumm 1 060CHOBATb €ro C TOUKU 3PEHUS MOKPbITUS BCeX Tpebo-
BaHWUi N0 MOAENUPOBaHUIO TeueHunii MK KMAT;

- co3patb MaTpuly Bepudmkaumm, 3anoiHeHe KOTOPO A0/MKHO ObiTb 060CHOBAHO;

- MPOBECTW MUCCefoBaHNe CXOAMMOCTU pe3ybTaTtoB pacyeToB MO pacyeTHOW ceTke (MPU 3TOM AO/HKHO
6bITb JOKa3aHO, YTO CXOAUMOCTb pe3y/ibTaTtoB umeeT acumnToTuky 0(hn), rae N — creneHb annpokcumauum
pacyeTHOW cxembl NO NPOCTpaHCTBY, h — pa3mep pacuyeTHOl sAUelikM (3NEMEHTA A1 KOHEYHO-3/1IEMEHTHbIX
CeTOK U/IM PacCTOSHUA MeXay YacTuuamu ans 6ecceTouHbIX METOA0B);

- ANSA TeCcTOB, MOAENNPYIOWMX HECTaLNOHapHble JTaMUHAPHbIE TeYEeHNs, NPOBECTU UCCef0BaHNe CXO-
OUMOCTU pe3ynbTaToB pacyeToB MO MCMNOJIb3yeMOMY LWary no BPemMeHn 1 [oKasaTb, YTO CXOAMMOCTb MMeeT
acumnToTuKy O(TT), rae T — CTeneHb annpoKCcMMauumn pacyeTHOM CXeMbl NO BPEMEHU, T — Lar No BpeMeHU
BbIYNC/IUTENIBHOTO aJ/ITOPUTMA;

- ecnn MMeloTCA HaCTPOWKKN peluaTens (napameTpbl pesakcaumn, BHEWHME napaMeTpbl IMHENHbIX an-
re6panyeckunx peluartesiell, TOYHOCTb CXOANUMOCTU UTEPALNOHHBIX METOLOB pPeLUEHNS, KOIMYECTBO uUtepaumi
MU T. 4.). TO O/HKHO 6bITb NPOBEAEHO BapbMpOBaHMe 3TUX NapaMeTpoB C Lefbio NccrefoBaHna He3aBUCUMO-
CTW peleHnsa OT 3TUX HACTPOeK;

- ecnn MK KM/T nmeeT BCTPOEHHbI aBTOMaTUYECKNU reHepaTop pacyeTHOM CeTKW, MPOBECTU pelleHune
TecTOBbIX 3a4a4y Npy pas/iMyHbIX napameTpax CETOYHOro reHeparopa U 060CHOBaTb, YTO AOMyCTUMbIE napa-
MeTpbl CETOYHOrO reHepaTtopa He BAUSAIOT Ha TOYHOCTb peLleHns;

- ecsin MK KM/NIT nmeeT BO3MOXHOCTb pacyeta B napassie/isHOM pexume, NpoBecTU UccrefoBaHune
HEe3aBMCMMOCTW pe3y/nbTaToB pacyeToB TECTOB OT TUMa pacnapannenmsaHusa (obwas wiv pacnpegeneHHas
namsTb) U OT KO/IMYeCTBa NPOLEeCCOpPOB.
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6 PekomeHayeMble TECTbl A5 NpoBeAeHUs Bepudukaumm Mo

6.1 Bepudunkaumsa ceTOYHOro reHepartopa

6.1.1 OnucaHwne
PaccmartpuBaloTcs pacyeTHble CeTKW, MOCTPOEHHbIe CETOYHbIM FeHepaTtopoM B Pas/IMYHbIX pacHeTHbIX

obnacTax.

6.1.2 TocTaHOBKa

B MO cTpoaTca n/vnn NMNopTUpyoTCA pas/inyHble 06beKTbI:

- NPSAMOYroibHUK, Kpyr, annunc (ecnu MO npegocTaBaseT BO3MOXHOCTb CTPOUTL ABYXMEpPHbIE CETKW);
- napannenenuneg, cgepa, anamncous,.

3apatoTcs napameTpbl CETKU.

6.1.3 PacueTbl

CTpoSATCA O4HOMEpPHbIe, ABYXMEpPHble N TPEXMEPHble CETKN B OAHOCBA3HbIX U MHOIOCBA3HbIX PacyeTHbIX

obnacTax.

ansi:

6.1.4 OTanoH

Pe3ynbTaT NOCTPOEHMS Kax[olh CeTKM uccnenyeTcs BCeMy AOCTYNHbIMKU B MO cnoco6amu.

6.1.5 Llenb

[MpoBepsieTcA BO3MOXHOCTb CETOYHOro reHeparopa MO CTpouTb pacyeTHble CeTKW, NpeaHa3HayYeHHble

- peweHna ogHOMeEpPHbIX, ABYXMEPHbIX U TPEXMEPHbIX 3aaud,
- MoaennpoBaHuA BHELWHUX U BHYTPEHHUX TeueHui:
- MoaenunpoBaHusA TeYeHuin 0KoNo KpI/IBOJ'IVIHeVIHbIX HenpoHunuaemMbIxX HOBerHOCTeﬁ.

6.2 MopgennpoBaHne O4HOPOLHOIO NOTOKa

6.2.1 OnuncaHue

PaccmartpuBaeTcs gByXMepHOe HEBO3MYLLEHHOE TeUYeHMe XNOKOCTU.

6.2.2 TlocTaHOBKa

3afaeTca TeveHue XUAKOCTU B NPAMOYTOfIbHOM pacyeTHOR 06/1acTh C MCNOJIb30BaHNEM NMEIOLLUNXCS B

MO rpaHnyHbIX YC/I0BMIA BXOAa/BbIXOAA U CUMMETPUN:

- BAO/Ib KOOPAMHATHbIX JIMHWIA;

- 104, Yr/ioM K KOOpANHATHBLIM JIMHUAM.

KoadhpumumneHT BA3KOCTU 3a4aeTCA paBHbIM HY/IHO (MM OYEHb MasIEHbKUM).

6.2.3 Pac4oTbl

NS ykasaHHbIX KOHUrypaumii noayyvarTca cTauMoHapHbIe pelleHuns.

6.2.4 OTanoH

He TpebyeTcs.

6.2.5 Lenb

MpoBepsATCA Pa3HOCTHbIE CXEMbl, anMPOKCUMUPYIOLME KOHBEKTUBHbIM YeH YPaBHEHUSI UMMNY/1bCOB.

6.3 MogenunposaHune gnudysnmn

6.3.1 OnwncaHue

Paccmartpuaetcs guddy3nsa nnv TensonepeHoc B HEMNOABWXKHOWM cpeae.

6.3.2 MocTaHOBKa

3ajaeTcs KYCOYHO-NOCTOSAHHOE HavyaslbHOe pacnpejesieHne KOHLUeHTpaumm BTOPOro BellectBa (Mapke-

pOB) UM TemnepaTypbl B O4HOMEPHOW, ABYXMEPHON 1 TPeXMepHOI pacyeTHbIX 061acTaX.

6.3.3 PacueTbl
PaccunTbiBaeTcs HecTaunoHapHas Anddy3na unm HecTauMoOHapHbI TensonepeHoc B O4HOMEPHON,

[ABYXMEPHOW 1 TPEXMEpPHOI NoCTaHOBKax.

6.3.4 OTanoH
AHaNINTUYECKOE pELLUEHME ypaBHeHUs AN dy3nn Unmn TeNIONPOBOAHOCTY, ONpeaensieMoe BXOAHbIMU

napameTpamu.

6.3.5 Llenb
MpoBepstoTCsA Pa3HOCTHbIE CXEMbI, anmnpoKcuMmpyoLre Andy3MoHHbIM YNeH ypaBHEHNSs Macconepe-

Hoca WM ypaBHEHUS SHEPTUN.
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6.4 JlammHapHOe o6TekaHue NIacTUHbI

6.4.1 OnucaHno

PaccmatpuBaeTcs ABYXMEpPHOE SlaMUHApPHOE HECXKUMaeMoe TeyeHMUe XUAKOCTM OKOJI0 MAACTUHbI KO-
HEYHOW ANVHbI. [pagneHT faBfieHus B HanpaB/eHUN TedeHusn npeHebpexnmo Man. Habniogaetcsa pasutue
NorpaHNYHoOro cnos Ha nnacTuHe.

6.4.2 MocTaHOBKa

3apava YNCNEeHHO pellaeTcs B ABYXMepHOM nocTaHOBKe. XXMAKOCTb BTeKaeT B 06/1acTb pacyeTta vepes
NeBylo rpaHuly. Ha aToil rpaHuLe 3agaeTcs CKOPOCTb WY yaeNbHasi MaccoBasi CKOpOCTb. Ha BepxHeit 1 npa-
BOW rpaHuMuax 3afaeTcsl yCc/ioBMe BbIXOAa C (PUKCMPOBAHHbIM 3HAYe€HMEM CTaTUYeCcKoro AgaBrieHus. HWKHAS
rpaHuvua gesnTcs Ha Tpy YacTu. Ha nepBoil n TpeTbeli 3agaeTcs yc/oBMe cuMmmeTpun. Ha BTopoi (cpegHeii)
3afaeTca ycrioBue NpuvnaHuns.

6.4.3 PacueTbl

OnpegenatoTca TOAWMHA NOrPaHUYHOrO C/0SA U yaenbHas cunia TpeHus Kak (OYHKUUW paccTOsHWUA OT
nepegHeli KPOMKUN (BAO/b NAACTUHbI).

6.4.4 DTanoH

YncneHHoe pelleHne cpaBHMBAaETCA C aHanuTMyeckum. MNpumep aHaIMTUYeckoro pacveta — cm. [3].
c. 379. 383.

6.4.5 Lenb

Ha pgaHHoOW TecToBOW 3afaye NpoBepseTcsa BO3MOXHOCTb M0O:

- aflekBaTHO MOAENMPOBaTh ABYXMEPHbIA CTalMOHapHbIA MOrpaHUYHbIf CAIO OKOI0 HenoABWXXHOM
TBEepAoi NNOCKOW NOBEPXHOCTU:

- MPaBW/IbHO paccunTbiBaTb AENCTBYIOLLYIO Ha HEe CU/y TPEHUS.

6.5 TeuoHue KyaTTa

6.5.1 OnwucaHno

PaccmatpusaeTca ABYXMEPHOE /laMMHApHOe HEeCXKUMaemMoe TeyeHue XWUOKOCTU B MJIOCKOM KaHase.
KaHan nosepHyT nof yrfiom 45° K ropusoHTy. XXUAKOCTb NnocTyrnaeT yepes /IeBYIO rpaHuuy. JleBas rpaHuua
pacnosioxeHa Bblille MpaBoii OTHOCUTENbLHO rOpn3oHTa. BepxHAs CTeHka KaHana ABWXKeTCA B HanpasneHuu,
NPOTMBOMOJIOXHOM TEYEHUIO.

6.5.2 MocTaHoBKa

3apaya UMCNeHHO pellaeTcs B ABYXMeEPHOM NocTaHOBKe. Ha BXOJe B KaHan 3afaeTcs ctaTuyeckoe faB-
NeHve py Ha BbIxoge 13 KaHasa 3afaeTcs ctaTuyeckoe gassieHne p2 < p,. Cuia TAXeCTU HanpasieHa nog
yrniom 45e kK HanpaBfeHnto TeyeHns. Ha HuxHeli (HenoaBMXHOI) 1 BepxHel (MOA4BUXHONM) rpaHuuax 3agaeTcs
yC/i0BMe NpUInMnaHns.

6.5.3 PacueTbl

PaccunTtbiBatoTCS:

- Npodnsib CKOPOCTM NMonepek KaHana:

- yAenbHasa cuna TpeHus, AeCTBYIOWAas Ha CTeHKN KaHasa.

6.5.4 OTanoH

UuncneHHoe pelleHne cpaBHMBAETCA C aHaNUTUYecKUM. Npumep aHaIMTUYecKoro pacyeta — cMm. [3],
c. 326. 329.

6.5.5 Lenb

Ha gaHHOW TecToBOl 3afa4e NpoBepsieTCst BO3IMOXHOCTb [MO:

- MoenupoBsaTb TeYeHUe B KaHane C NOABWKHbLIMWU CTEeHKaMu;

- MOoAenupoBaTb TeYeHUe XUAKOCTU B NOSe CUMbl TAXECTU;

- paccunTbiBaTb NPOMUIb CKOPOCTU B KaHasle N CW/bl, AeNCTBYIOLME HA CTEHKM KaHana.

6.6 Hemsotepmunyeckoe TeveHue Kyatta

6.6.1 OnucaHue

PaccmaTpuBaeTcs ABYXMEpPHOE NaMuUHapHoOe HeCXuUMaemMoe TeyeHue XUAKOCTU B MSIOCKOM FOpPU30H-
TanNbHOM KaHane. )XngkocTb NOCTynaeT Yepes fieByto rpaHnLy. BepxHsasa cTeHka kaHasna ABmkeTcs BnpaBo. Ha
CTeHKax KaHasia 3a4atTcs (OMKCMpOBaHHble 3Ha4YeHUs TemrnepaTypsbl.

6.6.2 MocTtaHoBKa

3ajava 4yncrieHHo pellaeTcs B ABYXMEpPHON nocTtaHOBKe. Ha BXxoAe B KaHas 3ajaeTcs craTuyeckoe
[aBneHve p,. Ha BbIxoge 13 KaHana 3aaeTcs cTaTU4Yeckoe AaBfieHne p2 < p,. Ha HWKHeN (HeNnoABUXKXHOW) 1
BepxHen (MOABWXHOW) rpaHULax 3afaeTcs ycnosue npununaHnsa. TemnepaTtypa BepxHeli CTEHKU Bbllle TeM-
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nepartypbl HWKHell CTeHKW. Ha BXxofe 3ajaeTcs cTaTuveckas TemnepaTypa, paBHas Temnepatype HWkHel
CTeHKW. Ha Bbixoge Ansa TemnepaTtypbl 3a4aeTcsa HyNeBOl rpajneHT.

6.6.3 PacueTtbl

PaccuuntbiBaloTCA:

- Npodnsib CKOPOCTU Norepek KaHana:

- yAenbHas cuna TpeHus, AelicTBYIOLWas Ha CTEHKM KaHana;

- npodusib TemnepaTypbl NoONepek KaHana:

- yAenbHble Tenn0Bble NOTOKM Ha CTeHKax KaHana.

6.6.4 OTanoH

YucneHHoe pelleHne CpaBHNBAETCA C aHa/IMTUYECKUM. MprMep aHa/IMTUYECKOro pacyeTa u Teopuo —
cm. [4].

6.6.5 Llenb

Ha paHHOI TecToBOW 3afave NpoBepsieTCss BO3MOXHOCTb MO:

- MOAeNnupoBaTb TeYeHue B KaHasie C NOABWKHbIMU CTEHKaAMMN:

- paccunTbiBaTb NPOU/b CKOPOCTM B KaHase u CUfbl, AENCTBYIOLNE HA CTEHKM:

- paccuuTbiBaTb Npodhub TemnepaTypbl B KaHasie U Ten/ioBble MOTOKM Ha CTeHKax kaHana.

6.7 TeueHne lNyaseiins

6.7.1 OnucaHue

PaccmarpuBaeTcsa ocecMMMETPUYHOE TaMUHAPHOE HECXKMMAaEMOe TeYeHNe XUAKOCTU B KPYT/1oi Tpy6e.
XunakocTb nocTynaeT yepes fIeBYIO rPaHuLLy.

6.7.2 TlocTaHOBKa

3ajava YMCMEHHO pellaeTcsl B ABYXMEPHOM NocTaHOBKe. Ha Bxoae 3afaeTcsi CKOPOCTb AW yaenbHas
MaccoBas CKOpoCTb. Ha Bbixoge 3afaeTcs cTtatuyeckoe AasrieHMe. Ha noBepxHOCTU Tpy6bl 3afaeTcs yco-
BMeE NMpuUannaHus.

6.7.3 PacuoTbl

PaccunTtbiBatoTcs:

- Npohnsib CKOPOCTU Monepek TpyobI:

- yAenbHasa cuna TpeHus, AelcTBytolWas Ha BHYTPEHHIO NOBEPXHOCTb TPyObl;

- nepenapg gaBneHus.

6.7.4 STanoH

YuncneHHoe pelleHne cpaBHMBAaETCA C aHa/ITUYeCcKUmM — cMm. [5]. c. 430.

6.7.5 Llenb

Ha gaHHO TecToBOl 3agaye npoBepsieTcs BO3MOXHOCTh M0:

- MOAEeNupoBaTb OCECMMMETPUYHbIE TEHEHUA B ABYXMEPHON MOCTaHOBKE;

- paccunTbiBaTb CUY TPEHUS U Nepenaj AaBneHnsn B Tpybe.

7 TpeboBaHus K 0TUeTy 0 Bepudmkauymm MO

7.1 Otyet o Bepucpumkaunm MO KM siBNseTcs OCHOBHbIM JOKYMEHTOM, 060CHOBbIBaOLLMM COOTBETCTBME
MO KM cBouM xapakTepucTukam.

7.2 CocTaB ncogepxaHue otyeTa o Bepudmkauymm MO KM go/mkHbl COOTBETCTBOBATL TPe60BaHUAM Ha-
cTosLero cTaHgapTa (pekoMeHAyeMblii BUA, oTyeTa 0 Bepudpnkaumm B NpunoxeHum A).

7.3 OTtueT o0 Bepudpmkaumm MO KM gonxeH cogepxatb cregytowme pasgensi.

- BepudmKaLma pacyeTHOW MeTOAMKY;

- onucaHve BepuurKaLOHHbIX TECTOB;

- pe3synbTatbl Bepudukauum MO KM;

- nepeyvyeHb NCTOYHWUKOB.

7.4 B pasgene «Bepudumkauusa pacyeTHON MeTOANKM» AO/DKHO ObITb NpBeAeHO 060CHOBaHMe pacyeT-
HOW MeToAuKuW, KoTopas peanusoBaHa B MO KM. [1na aTOro Ao/MkHbl 6bITb NpBeAeHb;

- OCHOBHble CBefileHNsi 06 OLeHKe CXOAUMOCTU M YCTOMUMBOCTM YMNC/IEHHbIX PELLUEHNI C yKasaHUeM uc-
nosib3yeMbIX MeTOA0B aHa/m3a CXo0AMMOCTU N YCTOMUYNBOCTH:

- nHopmauma O TOM. KaK BANSOT OCOGEHHOCTM YMC/IEHHOrO MeToda Ha pe3ynbTaTbl pacyeToB (Lar
WHTErpMpoBaHus, YacToTa CeTKM 1 Ap.). pe3y/ibTaTbl OLEHKN MOrpeLHOCTN YNCIEHHOW CXeMbI;

- pesynbTarbl aHasin3a YyBCTBUTENIbHOCTU PeELLEeHUs K USMEHEHWNIO reOMeTPUYECKUX, TPaHUYHbIX U pac-
YeTHbIX NapaMeTpPoB B Npeaesiax 30Hbl HeonpeAesieHHOCTU nX Bblbopa.
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7.5 B pasgene «OnucaHve BepuUKaLMOHHbIX TECTOB» [0/DKHbI ObITb MpMBeAeHbl NepeyeHb TeCTOoB,
MCMnonb30BaHHbIX Ana Bepudukauum MO KM. n kpaTkoe (HO AocTaTO4YHOe AN NMOHMMaHNS) onMcaHne Kaxao-
ro M3 HUX CO CCbIIKOW Ha MCTOYHWK MHAIOpMauun, rae 3To onucaHue npvBegeHoO Nogpo6Ho. Mpu onvcaHun
[O/DKHbI 6bITh YKasaHbl MakCUMasibHble U CpefHUe OT/InYMA B COMOCTaB/IeMbIX NapameTpax, gonyckaemble
aBTopamMu TuuTa.

7.6 B pasgeno «PesynbTartbl Bepudrkauum MO KM» fomxHbl 6bIiTb NPUBEAEHbI pe3ysibTaTbl Bepudmka-
umn MO KM n ux aHanms.

7.6.1 B kaudecTBe pe3ynbratoB Bepudumkaumm MO KM 1 nx aHannsa npuBoasT:

- pe3y/sibTaTbl COMOCTaB/IEHWI PacYeToB, BbINOIHEHHbLIX C MOMOLLbIO 3athrKkcnpoBaHHo Bepcun MO KM,
1 AaHHbIX @aHA/IMTUYECKNX TeCTOB (aHaIMTUYeCKne TecTbl JO/DKHbI ObITb ICHO U3/10XEHbI B OT4eTe ¢ 060CHO-
BaHWEM 1 OLeHKOWM AOCTOBEPHOCTM CONOCTaBEHUA; criefyeT yKa3bliBaTb, B KaKO 06/1acTy He NoNyYeHo ya0B-
NeTBOPUTE/IBHONO COBNafeHnsa pesyibTaToB pacvyeToB € NpumeHeHnem MO KM 1 aHaNIMTUYEeCKUX TECTOB);

- 060CHOBaHMe NOHOTbI 1 AOCTATOYHOCTY NPOBEAEHHbIX CONOCTaB/AeHN (J0/MKHa 6bITh AaHa Konuye-
CTBEHHas MLEeHKa PacxXoXAeHNsa aHaIMTUUYECKUX N pacyeTHbIX AaHHbIX. MpuBeaeHa MorpewHocTb pacyeTos B
3asB/IEHHOI 061acTL);

- pe3ynbTaTbl aHasM3a paspbIiBOB MOAeNnpyeMblX (PYHKLMI B pEKOMEHAYyeMOoi K cepTudukaumm obna-
CTU npumeHeHusa MO KM.

7.6.2 Pesynbratbl Bepudumkaymm MO KM ocopmnsatoTcs B BUAe Tabnvubl Co CrieayowmnmMmmn CBeAeHNAMI:

- nepeyeHb TecTOB, MpeAHa3HayYeHHbIX 4719 060CHOBaHUSA TOYHOCTU, CXOAUMOCTW, YCTOMUMBOCTU UC-
nosibayemblx B MO KM 4ncrieHHbIX METOA0B;

- 3HayeHUA nNapameTpoB, XapaKTepusyoLmnx TeCTOBbIe pacyeTbl.

7.6.3 MNocTaHOBKM TECTOBbIX pacyeToB, BK/IOYEHHbIX B OTYeT O Bepudukaumm, o/mMkHbl 6bITb NOAPOGHO
ornuncaHsbl.

7.6.4 [lo/KHO 6bITb NpuBeAEeHO 060CHOBaHME AOCTAaTOYHOCTM MHbOpMaLuK, BKIHOYEHHOW B OTYeT O
sepudukauum MO KM. ans noarBepxAeHUs afeKkBaTHOCTU NOyHYeHHbIX ¢ npuMmeHeHnem MO KM pacyeTHbIX
3HaYeHNn NapameTpoB U NX NOrPeLIHOCTel B 3aBNIEHHOM AnanasoHe npumMeHeHus MO KM.

7.6.5 Pe3ynbTaTbl CONOCTaB/IEHNA PACCUUTaHHbIX JaHHbIX C aHa/IMTUYECKUMU AO/DKHBbI ObITb NpuBeae-
Hbl HA OAHOM PUCYHKEe B OAVMHAKOBOM MacluTabe.

7.7 B paspgene «lNepeyeHb UCTOYHUKOB» A0/IXEH ObITb NpeAcTaBsieH NepeyeHb UMeLWmX ouLmanb-
Hble BbIXOAHbIE AaHHblE JOKYMEHTOB (0Ny6/MKoBaHHbIe MaTepuasbl, 0THETbI OpraHn3aLuii, ouLnanbHo 3a-
perncTpupoBaHHble MPOTOKO/Ibl, NMPOEKTHAsA, KOHCTPYKTOPCKas M 3KCryaTtaumMoHHasi fOKYMeHTauus, ceptu-
dmkaTbl U T. N.). UICNONb30BaHHbIX AN 060CHOBaHUA MO KM. B TOM yucrie Tpebyembix ana opMmpoBaHus
6/10Ka UCXOAHBIX AaHHbIX 1 BbINO/IHEHUSA pPacyeToB.

7.8 B npunoxeHnn K otyeTy o Bepudmkauum MO KM MoryT 6bITb NpeacTaB/ieHbl 4ONONHUTE IbHbIE Ma-
Tepuanbl. Heo6XoAnMble ANA o6ecrneyeHna NONHOTbI MHhopmauun, NpUBeAEHHON B 0TYeTe 0 BepudmKaumm
Mo KM.

7.9 [onyckaeTcsa BK/OYeHWe B OTYeT 0 Bepudpmkauum MO KM AonosHUTENbHOM UHopMauun, SBasio-
Leca cylwecTBeHHOM (Mo MHeHUto 3asaBuTtens MO KM) gns o6ocHoBaHus paboTocnocobHocTn MO KM n 3a-
AB/IEHHbIX Xapakrepnctuk MO KM.
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MpunoxeHne A
(pekomeHpyemoe)

PekoMeHAyeMblii BUA oTUeTa O Bepudukaymnm

1 Bepudukaumsa pacyeTHON METOAMKN
2 OnucaHune BepuUMKaLMOHHbIX TECTOB.
3 PesynbTtartbl Bepudmukaummn NO KM.

Ta6nunuya Al

3TanoHHoe MonyueHHoe

HasBaHue recta HasBaHue napameTtpa
3Ha4yeHue 3Ha4vyeHne

BuiBog

4 TepeyeHb NCTOYHUKOB.
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Mpunoxexne b
(pekomeHpyemoe)

MosicHeHNe TEPMUHOB, UCMOJ/Ib3YEMbIX B cTaHAapTe

B.1 UYucno Maxa M onpefenseTcsa COOTHOLWEHNEM
M =|Y|/c. (6.1)
3pecb |I/] — mMoaynb MeCcTHOM CKOPOCTU cpefibl; C — MEeCTHasi CKOpPOCTb 3ByKa B cpeje.

5.2 JuHamuuecknii KoadhpuLneHT B3KOCTU p ONpeAesnisieTcsi COOTHOLIEHNEM
T=pj2S-i(V-V)/]. (6.2)
3[6ecb T — TEH30p BA3KNX HANPsSXXEHWU; S — TeH30p CKOpoCTeil aedopmann; V— MecTHas CKOpOCTb cpefpl (BEKTOp);

| — efMHNUHbII TeH30p.
B.3 TeH30p ckopocTeii gedopMayum B 4EKAPTOBOM CUCTEME KOOPAMHAT ONPEeAeNiieTcsi COOTHOLWEHNEM

ifav  av |
(6:3)
'K +¢ r
3pecb — npou3BO/IbHAsi KOMMOHEHTa TeH3opa ckopocTeli gechopmauum; V. — NpousBosibHas KOMMNOHEHTA BekTopa

CKOpPOCTU; Xj— npousBofibHasA koopauHata.
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Pepaktop WN.A. ApryHoBa
TexHuvecknit pegaktop V.E. Yepenkosa
Koppektop E.P. AposiH
KomnbloTepHas BepcTka /1.B. Codheliuyk

MoanuncaHo B neyatb 06.03.2018. ®opmat 60x841/8.
Ycn. ney. n. 1.86 Yu.-m3a.n. 1.68. Tupax 22 ak3 3ak. 401.

FapHuTypa Nipuan.

MOATOTOBNEHO HA OCHOBE 3/IEKTPOHHOW BEPCUM, NPEJOCTABNEHHOI pa3paboTUNKOM CTaHAapTOB

A otOpucnpygeHuuam, 116419. Mocmta, yn. Opgxonukugse, 11

Www.junsiZdat.ru y-boolo@ niail.ru

N3paHo n oTnevyataHo Bo ®ryMn «CTAHOAPTUH®OPMM, 123001 MockBa. FpaHaTHbIh nep .4

www.90stinfa.ru infoggostinfo ru


http://www.mosexp.ru#  
http://www.mosexp.ru#  
http://www.mosexp.ru# 
http://files.stroyinf.ru/Index/663/66386.htm

