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Mpeancnoeue

1 MOAOTrOTOBNEH TMybnuuHbiM akuuMoHepHbiM 0buiecTBoM «Cunoeele mawmHel — 3TI1, JIM3, 3nek-
Tpocuna, Hepromaiuakcnopt» (MAO «Cunoeble MallMHBI» ) HA OCHOBE COBCTBEHHOIO NepeBona Ha PYCCKUN
A3bIK aHMMOA3BIMHOM BEPCUM CTaHOApTa, yKa3aHHOro B NyHKTe 4

2 BHECEH TexHW4ecKkuM KOMUTETOM No cTaHaapTusaumm TK 016 «3nekTposHepreTukas

3 YTBEPX/EH Y BBEJEH B IEWCTBWE Mpukasom defepanbHOro areHTCTBa Mo TEXHUYECKOMY pe-
rynupoeaHuio u metponorum ot 30 Hosbpsa 2021 r. Ne 1646-cT

4 HacToswunin cTaHgapT MAEHTUYEH MexayHapogHomMy ctaHgapty M3OK 62097:2019 «MawwuHel rmgpas-
Nnuyeckne pagvanbHble U oceBble. MeTogonorua nepeHoca NpouM3BoauTeNbHOCTH OT pabodynx XapakTepUcTUK
Momenu B pabouune xapakTepucTuky onbiTHoro obpasua» (IEC 62097:2019 «Hydraulic machines, radial and
axial — Methodology for performance transposition from model to prototype», IDT).

HavmeHOBaHMe HacToALWEro cTaHaapTa M3MEHEHO OTHOCUTENBHO HAMMEHOBAHUWA YKA3aHHOTO MeXay-
HapOLHOro cTangapTa Ons npuesedeHus B cootBeTcTBue ¢ FTOCT P 1.5—2012 (nyHKT 3.5).

MpW NpMMeEHeHUM HaCTOSILLEero cTaHgapTa pekoMeHayeTca UCNoMNb3oBaTh BMECTO CCbINOYHbIX MEeXay-
HapoAHbIX CTaHOAPTOB COOTBETCTBYHOLME UM HAaLMOHamNbHLIE CTAHAAPTLI, CBEAEHUS O KOTOPbLIX NpUBEAEHb! B
OononHUTensHOM npunoxeHun JA

5 BBAMEH IMOCT P 55002—2012 (M3K 62097:2009)

MNpasuna npumeHeHUss Hacmosweao cmaHdapma ycmaHoeneHsl 8 cmamse 26 @edepanbHO20 3aKOHa
om 29 uwoHsa 2015 2. Ne 162-03 «O cmaHdapmu3sayuu 8 Pocculickol ®edepayuu». MHpopmayus ob us-
MeHeHUSX K HacmosduwieMy cmaHO0apmy rnybrnukyemcs e exes00HOM (0 COCMOSAHUK Ha 1 AHeaps meKyuieao
2o0a) uHghopmayuoHHOM yKkazamene «HayuoHanmeHble cmaHOapmbi», a oguyuanbHbil MeKcm usMeHeHUl
U ronpasok — 8 eXeMecAYyHoOM UHOPMayUOHHOM ykaszamene «HayuoHanbHbie cmaHdapmei». B ciyvyae
rnepecMmompa (3aMeHbl) unu ommMeHbl Hacmosuie2o cmaH@apma coomeemcmayrouwee ygedomneHue bydem
onybnukoeaHo 8 6nuxalweM 6bINycKe eXeMecsyHo20 UHGhopMayuoHHO20 ykaszamens «HayuoHanbHble
cmaHOapmbl». Coomeememayou,as UHGhopMayusi, yeedoMIeHUe U MEeKCmbl pa3Mewalmcs makxe 8 UH-
gopmayuoHHOU cucmeme 06wea0 Noab3osaHuUss — Ha oghuyuansHoM calime PedepanbHO20 azeHmcmea fno
MeXHUYECKOMY pe2yuposaHuro U Memponoauu 8 cemu MHmepHem (www.rst.gov.ru)

© IEC, 2019
© OdopmneHue. ®IeY «PCT», 2022

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO MMM YACTUYHO BOCMNpPOU3BEOEH, TUPaXXMNPOBaAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OC*)MLI,MBJ'II:HOFO n3naHua bes pa3pelieHunsa <De,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

MALUIWHBI TMOPABNMUYECKWE PAOUAINDBHbBIE W OCEBLIE

MeTopn npeoﬁpasoBaHuﬂ paﬁo‘-mx XapakKTepucTUukK MOAEHbHOﬁ rmopomMalluHbl B 3KCnnyaTauyMoOHHLIE
XapaKTepUCTUKH HaTypHOﬁ rmapomMalluHbI

Hydraulic machines, radial and axial.
Performance conversion method from model to prototype

Oarta BeepgeHna — 2022—01—01

1 O6nacTb npUMeHeHus

HacTtoawwmi ctanpgapt npumensaetcsa ans onpegenenuva KIMO » paboumx xapakTepucTUK HaTYpPHOW ru-
ApaBNNYEeCKON MallWMHbLI HA OCHOBE pe3ynbTaToB WMCMbITAHUI MOAENbHON rMApPOMaLLMHEl C YyY4eTOM MaclTab-
Horo adpdpekTa, BKoYasa BIUAHWE LLepoOXoBaTOCTEN NOBEPXHOCTH.

HacTtoswmin ctTaHaapT pekoMeHAyeTcs UCMNONb30BaTh ANA OLUEHKN pe3ynbTaToB KOHTPAaKTHbIX MOAEemNb-
HbIX UCMbITAHUIA rMOpaBnMyecknx MawuH. [JaHHbie MogernbHbIX UCMbITAHWIA W NOMYyYEeHHbIE MO 3TUM AaHHbIM
XapaKTepUCTUKU He MOryT OTMEHATb UMW MOAMEHATb NPOBedeHWe HaTypPHbIX WUCMbITaHWUA MMOPOMALUUHBI C
Lenbi NonyvYeHusa aKcnnyaTaunoHHbIX XapakTepuUCTUK, NoATBepKAaWMX pe3ynsTaTsl, NonyvYeHHble Ans Mo-
OenbHOW rMapoMallmHbI.

2 HopmaTtuBHbIE CCbISIKN

B HacToswem cTaHgapTe UCnorb30BaHbl HOPMATUBHbLIE CChINTKWM Ha cnegylolve cTaHgapThl [4ns gatu-
POBaHHbIX CChINIOK MPUMEHSOT TOMbKO yKa3aHHOe U3daHue CChINTIOYHOro cTaHgapTa, AnA HegaTUPOBaHHbIX —
nocriegHee u3gaHue (BKIOYasa BCe N3MEHEHUS)]:

IEC 60193, Hydraulic turbines, storage pumps and pump-turbines — Model acceptance tests ( TypbuHsi
2udpasnuyeckue, akKyMynupyroujue Hacockl U mypboHacocsl. [1pueMoyHblie ucnbimaHus Ha Modernu)

3 TepMuHbI, onpeaeneHusi, 0603Ha4YeHUA U eAUHULIBI U3MEPEHUS

B HacTosiem cTaHOapTe NPUMEHSIOTCH HIMKEYNOMAHYThie 06Lue TepMUHBl, onpegenerns, obosHadve-
HUS ¥ eOVHWLBI L3MepeHus. CneynanM3npoBaHHblie TePMUHbLI 0OBLACHATCS TaM, I4e OHW NOSABNAKTCA.

MCO n M3K BenyT TepmuHonorudeckue 6asbl JaHHbIX AN UCNONB30BaHUA B CTaHO4APTU3aLMKM No cne-
OyIOLWWM agpecam:

- OnekTponeama M3K: goctynHa Ha http://www.electropedia.org/;

- nnaTdpopMa oHnaiH npocmoTtpa NCO: goctynHa Ha hitp://www.iso.org/obp

B HacTosilleM [OKyMeHTe WCNoNnb3lyeTcsl MeXOyHapogHasi cucTeMa efuHuy, uamepeHusa (CWA,
cm. MCO 80000-4). Bce TepmuHbl faHbl B 6asoBbix eguHmuax CY Mnu npou3BOAHbIX CBA3AHHLIX €AUHULAX.
OCHOBHbIE hOPMYIbl JeACTBUTENBHBI C Ucnonb3oBaHuem aTx eaunnu’). NMiobas apyras cuctema eauHul
MOKET UCMONb30BaTLCH NOCMNE NMCbMEHHOMO COrMacusa OOroBapuBarLLMXCA CTOPOH.

n punMmedaHune — PazbacHeHume nwoboro TepMmnHa, onpegeneHne Wnvu eguHUUbl N3MEPEHMUA, O KOTOPbIX MOeT
pedb, OOMXKHbI ObITb cornacoBaHsbl goroeapmBaloliMMWUCA CTOPOHaMn B NUCbMEHHON cbopme A0 Havdana UcnbITaHWA.

'N=kgms2 Pa=zkgm's?2 J=kgm?s?2 W=kgm?s3.

MapaHune ochbuumnansHoe
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3.1 TepMmuHbI U onpegeneHun

3.1.1 Touka: [NonoxeHue, ycTaHaBNMBaeMoe OLHUM UMK HECKONMLKMMM NocnenoBaTensHLIMKU HaGopamMu
rnokasaHuid u/unu sanucen Npu HemaMeHHoM pabodyem pexrmMe U HacTpoKax, 4oCTaTOYHLIX ANS pacyeTa pa-
Bounx xapaKkTepUCTMK MTMAPOMALLMHbLI NPK 3TOM pabodeM pexrmMe 1 3TMX HACTpPOKax.

3.1.2 ucnbiTaHuaA: VcnbiTaHns BkNoYaoT B ceba Habop Tovek U pe3ynsTaToB, AOCTaTOYHbIX Ans ycTa-
HOBMNeHUsl pabounx XapakTepuCTUK TMAPOMaLUWHbLl B 3a4aHHOM AnanasoHe paboumx pexxmmos.

3.1.3 rugpaBnuyeckne paboune xapakrepuctuku: Bece napameTtpbl paboynx XxapakTepWUcTUK, CBOM-
CTBEHHbIE rTMapoMaLlMHaM U3-3a rTMAPoAVHAMUYECKMX 3(hheKTOoB.

3.1.4 ocHOBHbLIe rugpaenuyeckue napameTpbl paboynx xapakTepucTUK: NOOMHOXKECTBO rnapas-
nndeckux paboymx napameTpoB, T. €. MOWHOCTb, PacXod W/WNnu yaeneHas rugpaenudeckas aHeprus, KMm,
pasroHHas YyacToTa BpalleHWsl WU pacxoa.

MpumeyvyaHunme 1— HeobxoguMo y4UTbIBATL BNUAHUE KABUTALWUK.

3.1.5 pononHUTenbHLIe NapamMeTpbl: [TOOMHOXECTBO rMOpPaBNUYEcKUX NapaMmeTpoB pabounx xapak-
TEPUCTMK, KOTOPbIE MOTYT 6biTe OnpedeneHsl AN NonyyYeHnsa nHopmMauu 0 MoAenbHOW rMapoMaLlmnHe.

MpumMmedaHue 1— MpoOrHO3NPoOBaHWE COOTBETCTRYHLLMX NapamMeTPOB HATYPHON MMAPOMallUWHbl SBISETCH Me-
Hee TOYHbIM, YEM 3TO OOCTMKMMO AJA OCHOBHBIX AAHHBIX MMAPABNUYECKUX XapakTePUCTWK, U3-3a NPUMEHEHUS NpUbnu-
YKEHHbIX NpaBun nogobms.

3.1.6 rapaHTuu: [NpoekTHbIe 3KCNNyaTalMOHHbIE JaHHbIE, COMMACOBaHHbIE MO KOHTPAKTY.
3.1.7 macwrabuposaHue: Nepecuet Kl rugpomalumHbi.

3.2 NepeyveHb onpegeneHMn NO NYHKTam

Moapasgen HassaHue
33 MHpekebl 1 0bo3HaYeHNA
34 leomeTpuyeckne TEpMUHBI
3:5 Puanyeckme BenuyuUHbLl M CBOMCTBA
3.6 TepmwHbI pacxoga, CKOPOCTW W YacTOThl BpaLleHns
3.7 TepMuHbI faBneHun
3.8 TepMWHbI YOEMBHOW 3HEpPrun
3.9 TepmuHbl Hanopa
3.10 TepMUHbI MOLLHOCTA M MOMEHTa
3.1 TepmuHbl KMO
3.12 TepMUHbI OMHAMMWKA KWOKOCTU U MacluTabrnpoBaHus
3.13 BespaamepHbie TEpMUHDBI

3.3 MHaekchbl M obo3HaYeHus

MHgeke n
MTyHKT TepmuH Onpepenexune
Y P peA o60o3HaveHne
3.3:1 BazoBoe ceveHune co ctopoHbl | CedeHve MaluvHbl HA CTOPOHE BbICOKOrO OaBMNEHWS, CO 1
BbICOKOrO AaBrneHmns CCbIMIKOM Ha KOTOpoe ONpedensioTcs rapaHTUrHble Xa-
pakTepucTukm (cm. M3K 60193)
3.3.2 | bazoBoe ceueHne co cTOpoHbl | CedeHne MallWHbl Ha CTOPOHE HWM3KOro AaBneHus, co 2
HU3KOTO AaBnNeHns CCBINKOW Ha KOTOpOE OnNpefensloTcs rapaHTuiHble Xa-
pakTepucTukmn (cm. M3K 60193)
3.3.3 | 3apaHHbIin MogcTpoyHbli Haeke, 0bo3Ha4aWmn 3Ha4eHa Benu- sp
YMH, TaKWX Kak 4YacToTa BpalleHus, pacxod W T. 4., Ans
KOTOPbIX JAloTCA rapaHTUK Nno Apyrum BENUYMHAM
3.3.4 | TypbuHa MoacTpoYHbIA MHAOEKC, 0603HaYaLWWIA MOLENBHYIO T1- A B
apomatumHy (M), 6a3oByl0 MOAENBHYKO MMAPOMAaLLUHY
(M*) unn HaTypHyK rmapomatumnny (P)
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MHaeke n

MyHkT TepmuH Onpegenexune 0603HAYBHME

3.3.5 | HatypHaqa rugpomaluvHa MoacTpo4yHbIN MHOEKC, 0B03HaYalLWWin 3Ha4YeHns, oT- P
HOCALWMECS K nonHomMacwTabHol rmgpomaluvHe

3.3.6 | Mogenb MogcTpouHbll  MHAekc, 0003HAYAKWMWMA  3HAYEHUS, M
OTHOCALLMECH K MOAENBHOW rmapoMalLvHe

3.3.7 | bazoeas mopgenbHaa rmapo- | MoacTpoyHkln MHAOEKC, 0603HAYALWMIA 3HAYEHWA, OTHO- M* unm *

MallnHa CALLMEcs K MOAENbHOW ruapoMallMHe U OTHOCALLUMECS K

NOCTOAHHOMY 3HaveHuKo Yicna PeliHonbaca, 6asoBomMy
Anametpy, 6asoson Temnepatype Bodbl £« = 20 °C u
6a30B0K NNOTHOCTY BoAbL! NPY aTMOCEPHOM AABMNEHUM
Pamb = 101325 MNa 1 npn 6a30B0M 3HaYEHWI WEPOXOBa-
TOCTM MOBEPXHOCTU KaXO0ro KOMMOHEHTa, Racqy« CO-
rnacHo Tabnuue 12

3.3.8 | YpoencHasa aHeprus MoacTpo4YHEI MHAEKC, OTHOCALWMICA K yOENbHOW Tu- E
OpaBnMYecKon aHeprum

3.3:9 O6bLEeMHbIN MoacTpo4HbIN MHOEKC, OTHOCALLMWACS K pacxody Q

3.3.10 | MomeHT unun aMckoeoe TpeHve | MoacTpoYHbBIA MHOEKC, OTHOCALUMWACA K MOMEHTY WNnn T
OWCKOBOMY TPEHMIO

3.3.11 | basoBbi [MogcTpo4dHbll MHOEKEC, 0DBo3HavaloWmWin 3Ha4YeHns, oT- ref
HOCALLMECS K 3agaHHOMY Da30BOMY YCIOBMHO

3.3.12 | OnTumanbHasa To4Ka [MoacTpoyuHeln nHOEKE, obo3Ha4arLWmn opt
onTumansHyo Todky KIMa

3.3.13 | Mopaenuyecknin anameTp [MoaCTpOYHbLIA MHOEKC, OTHOCALLUMACA K 3HAYEHWH TU- d
OpaBnuMYeckoro guameTpa

3.3.14 | CrkopocTb MoacTpoYHBIA MHOEKC, OTHOCALLMIACA K 3HAYEHWIO0 CKOPOCTU

3.3.15 | lmapaenu4eckmi MoacTpoYHbIA MHOEKC, OTHOCALLWMIACS K TMApaBliMyecko-
MY 3HAYEHWIo

3.3.16 | Nnockaa nnacTtuHa [MoOcTPOYHbIA MHOEKC, OTHOCALLMIACS K MMOCKOW NNacTuHe f

3.3.17 | MhgnBuayaneHbIA MoacTpOYHEIA MHAEKC, OTHOCALUMACH K WHAWBWMAYaNb- i
HOW UCMbITaTENbHOW TOYKE

3.3.18 | KomnoHeHT MoacTpOYHBIN MHOEKC, OTHOCALLMACS K KOMMOHEHTY UC- cO
cnegyemoi rmapoMatlvHbl

3.3.19 | CnupanesHas kamepa MoAcTpOYHBIN MHOEKC, OTHOCALLMACS K CUpanbHOW Ka- SP
Mepe uccrenyemon rmapoMalluvHbl

3.3.20 | Cratop MoacTpoYHbIN MHAEKC, OTHOCALWIACA K cTaTtopy uccne- SV
OYyeMOW ruapomallvHbl

3.3.21 | Hanpaengowun annapat MoAcTpOYHEIN MHOEKC, OTHOCALLMICSA K HanpaensawLle- GV
My annapary nccrnegyeMon rmapomallmvHbl

3.3.22 | Pabouyee Koneco [MoacTpoyHbIA MHOEKC, OTHOCALWMIACS K pabovemy Kone- RU
Cy UccnegyemMon ruapoMallnHbl

3.3.23 | Otcacbiarowan Tpyba MoacTpOYHLIA MHAEKC, OTHOCALLMIACA K OTCacklBakOLWen DT
Tpybe nccnegyemMoi rmapoMallvHbl

3.3.24 | HenogBuHbIe aneMeHTbI MoacTpOYHEIA MHAEKC, OTHOCALLMIACA K HEMOABWXHLIM ST
aneMeHTam UccrefyemMon rmapomMallnHbl

3.3.25 | BpawatwLmeca anemeHTbl [oacTpOYHbBIA MHAEKC, OTHOCALLMICA K BpallarwmMmcs TR
arnemMeHTam uccrefyemMon ruapomallnHbl

3.3.26 | HenogBwxHbIE ANEMEHTBI MoacTpo4YHEIN MHAEKC, OTHOCALLMIACA K HEMOABWXHEIM TS

aneMeHTaM WccregyemMon rMapoMalluHbl, obpalleH-
HbIM K pabouemy Konecy

TepMMHbl «BbICOKOE OaBneHune» N «HW3Koe OaBneHune» onpenenarT ABe CTOPOHbI MallWHbl HE3aBUCKMMO OT Ha-
npaeneHna NOToKa U NO3TOMY He 3aBUCAT OT pexuma paGOTbI MaLllWUHbI.
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3.4 leomeTpW4YeCKMe TEPMHWHbI

ObosHa-
MyHkT TepmuH OnpegeneHue weHIe Ea. nam.
3.4.1 | MupgpomawwHbl ¢ pagu- | PagnaneHo-oceBble TypbuHbl (TypbuHel ®peHcuca) n pagw- — —
arnbHbIM MOTOKOM anbHO-0ceBLle 0bpaTMMble HACOC-TYPOMHLI
3.4.2 | lMugpoMawwuHel ¢ oce- | [loBopoTHO-nonacTHele TypBuHbl (TypbuHel Kannana), ropwu- — —
BbIM MOTOKOM 30HTanNbHO-KancynsHbIE TYpOUHLI U NponennepHble TYPBUHbI
3.4.3 | HoMmuHaneHbeM gnametp | HOMUHanbHbIM AMaMeTp ruapasnu4yeckoi MallvHbl D M
(cm. MOK 60193)
3.4.4 | M'mppaenuyecknia guameTp | [Nnowane nonepedyHoro ceveHws, yMHOXEHHaa Ha 4, pasge- dy, M
TNEHHasA Ha ANVHY OKPYXKHOCTW CEYEHNA
3.4.5 | Ouametp crynuubl unu | MakcumaneHbIR guameTp cTynuubl Mnv obona pabovero ko- Dy M
obona pabodyero koneca | neca, TOT, KOTOPLIA BonbLue
3.4.6 |Paguyc ctynuusl wunu | MakcumaneHblid paguyc cTynuusl unu oboaa pabodero kone- ry M
obopna pabodyero koneca | ca, TOT, KOoTopbli BonbLue
3.4.7 | OtkpeiTve cooteeTcTBy- | OTKpbITHE (paccTosiHWEe) Mexay AByMa brnimanexawmMmu nona- a M
HOLLLErO KOMIMOHEHTa CTAMU CO CTOPOHbI BLICOKOTO AABMEHUS U CO CTOPOHBI HWM3KOrO
pasneHus pabodero Koneca, nonaTtkaMmu HanpaenAwoLWero anna-
paTa Ui KoNMoHHamK cTaTtopa
3.4.8 |lNecoyHas wepoxoBa- | AkBMBANEHTHas necoYvHas wepoxosaTtocTb [10] kg M
TOCTb
3.4.9 | CpeoHas apudmetude- | OTkNoHeHMe Npodunga NOBEPXHOCTU, NpeAcTaBneHHoe cpea- Ra M
CKas LIepoXoBaTocTb HUM apuPMeTUHECKUM 3HAYEHNEM
3.5 ®uanyeckue BeNUYUHbI U CBOMCTBA
Ob6o3sHa-
MyHKT TepmMmunH Onpenenexne - EAa. nam.
3.5.1 | YckopeHuwe cunbl Tsxe- | JlokanbHOe  3HayeHWEe  YCKOPEHWS  CUIbl  TSBKECTW B g M-c2
cTU MECTe WCMbITAHUS B 3aBUMCUMMOCTWM OT BbICOThl W LUMPOTHI
(cm. M3K 60193)
o
3.5.2 | Temnepatypa Temnepatypa okl B rpagycax Lenscus (cm. M3K 60193) ty C
3.5.3 | MNnoTHocTb BOABI Macca Boabl B eguHuLe ee obbema (cm. M3K 60193) PPl Kr-M—3
MpumeyvyaHune 1 — p oBbIYHO UCNOMBL3YETCA BMECTO
Py
3.5.4 | QuHamun4yeckas BA3- | BenuuunHa, xapakrepusyioLas MexaHu4eckue CBOMCTBA Kua- u Ma-c
KOCTb kocTu (cm. ACO 8000-4)
3.5.5 | KnHemaTtuyeckas BA3- | OTHOWEHWE AUHAMWYECKON BA3KOCTU K NMMOTHOCTM XKUAKOCTH. v m2-c1
KOCTb 3HaveHna nNpuMBEAEeHbl Kak 3aBMCUMMOCTb OT TemnepaTypel
(cm. M3K 60193)
3.6 TepMuHbI pacxoga, CKOPOCTM M HacTOTbl BpalweHus
O6o3Ha-
MyHkT TepmuH OnpepeneHue Ep. uam
Y P pen yeHne il
3.6.1 Pacxopn, O6bem BoAbl, 32 €AVHMLY BPEMEHW NPOTEKAOLWNA Yepes Iio- Q m3-c1
Doe ceveHue B cucteme
3.6:2 Maccosbili pacxon Macca Boapl, npoTekatowan Yepe3 noboe ceveHne cucTembl 3a (pQ) kr-c~!
eOVHWLLY BPEMEHHU
3.6.3 Pacxopf rugpomaluunHel | Pacxog, npoxoaswuin Yepes MepHoe cev4eHre co CTOPOHbI Bbl- Q, m3-c1

COKOro gaeneHuna

GostExpert.ru

https://GostExpert.ru/gost/gost-62097-2021



https://gostexpert.ru?utm_source=pdf&utm_medium=65182
https://gostexpert.ru/gost/gost-62097-2021?utm_source=pdf&utm_medium=65182&utm_term=page

FOCT P M3K 62097—2021

ObosHa-
[yHkT TepMuH Onpegenexue YeHe EqQ. uam
3.6.4 Pacxop npoTevek O6bem BoOAbl, NpoTEKalOWWA 38 eANHULY BPEMEHU Yepes 3a- q m3-c!
30pbl B TABMPUHTHOM YMNOTHEHUW
365 Pacxop HeTTO O6bem Boabl, NpoTEKAKOLWIA 38 eAVUHULY BpeMeHu Yepes pabo- Qn m3-c1
yee koneco. OH cooTBeTcTBYET Q- OANA TypbuH 1 Q,+q And
HACcoCOoB
36.6 CpenHsasa ckopocTb Pacxoa, nogeneHHbIA Ha Nowaab NonepeYyHoro ceveHns v mc!
3.6.7 | OkpyxHasi CKOpoCTb OKpyHasa CKOPOCTb HAa HOMUHAINLHOM AuameTpe u m-c
u=mnDn
3.6.8 | Yacrora BpalleHus Konuuyecteo 0BoOpoTOB 3a eQuMHULY BPEMEHNU n ¢
3.7 TepMUHbI gaBNeHUA
ObosHa-
MyHkT TepMmuH Onpepenexve s EQ. nam.
3.7.1 | ATmocchepHoe [pOaene- | AGconioTHOe AaBneHWe OKPYXaloLwero Bo3gyxa. 3HaydeHus Paib Ma
Hve Ans cTaHfapTHOW aTMocdepe! NPUBEOEHb! B 3aBUCUMOCTY OT
BbicoTbl B MOK 60193

3.8 TepMUHLI yAEeNBHOW 3HEPruun

B mexayHapogHoOW cucTeMe edVHWL Macca (Kr) siBnsetcs ogHoW M3 ©asoBbiX BENUYMH. JHeprus Ha
€0VHKLY MacCbl, U3BECTHAsA Kak yAenbHas 3Heprusi, NCNomnb3yeTcs B HACTOALLEM CTaHOapTe B Ka4ecTBe OG-
HOBHOIO TEPMMHA BMECTO HEPrvK Ha NoKaneHY0 equHULY Beca, KoTopasa HasbiBaeTca «HanopoM» M UCMOIMb-
30Banach UCKMIYUTENLHO B NpedblayLimnx nyenvkaumsx.

MocnedHWid TEPMUH «HaMop» UMEET TOT HEQOCTATOK, YTO BEC ABMAETCA CUIMOM, KOTopas 3aBUCUT OT fo-
KanbHOro 3Ha4eHUA YCKOPEHUS M3-3a CUMbl TAXKECTU g, KOTOpPasi U3MEHSETCH B OCHOBHOM C LUMPOTOM, HO TakKe
W C BbICOTOW. TemM He MeHee TepMUH «Hamop» Bce elle ByaeT ocTaBaTbeA B yNnoTpebrneHun, MoToMy YTO OH
OYeHb pacnpocTpaHeH. TakuM oBpasoM, nepedncrneHbl 06a CBA3AHHBLIX SHEPTEeTUYECKUX TEPMMHA, KOHKpPEeT-
Hbl@ BHEpPreTU4ecKkre TePMIHbI B HACTOALEM Noapa3nene n OCHOBHbIe TepMuHbl — B 3.9. OHK oTnuyalTcs

TONbKO (hakTopom g, KOTOPbIA ABIAETCA NOKarbHOM BENMUYMHON YCKOPEHUA 3a CHET CUIlbl TAXECTH.

ObosHa-
MyHKT TepmuH Onpegenenne p—— EAa. nam.
3.8.1 YaoenoHas rugpae- | YoenbHas sHeprus Bodbl, JOCTYNHas MeXAy MepHbIMU CeY4eHUs- E Dowckr—1
nuyeckaa aHeprusa | My Beicokoro (1) u HM3Koro (2) oaBneHus rMApoOMaLlvHbl C yHETOM
rMapomMaLlnHbI BIMAHUA CxkxrMmaemocTi (cMm. M3K 60193)
3.8.2 YaoensHas rugpae- | Ana TypbuH: YucTas yoenbHas ruapasnuyeckas aHeprus, Aei- E Toc-kr
nvyeckaa 3Heprus | cTByloWas Ha paboyee koneco
pabo4ero koneca [na HacocoB: YOoenbHaa ruapaBnyMyeckas 3Heprns, NpovM3Boau-
Mas pabo4um Konecom
3.8.3 [MoTepwn yoensHow - | MNoTepu yaensHOW rnapaBnuyeckon aHeprum B rupoMallvHe, Ko- E. Dok
OpaBnu4ecKkon 3Hep- | Topble COOTBETCTBYIOT 3HEPIUM, PACCEAHHON MeXay ABYMSA ceve-
M1 B rMapomMalluHe | HUAMK TypBuHbI/HAacoca
E=E-Ey=Eg*Epm X E+ Y Eix
3.84 [MoTepwu yoensHow ru- | MNoTepu yOensHOW rMApaBnUYecKonW 3Hepruu B cTalUoHapHOW Eix D=
OpaenuyYeckon 3Hep- | YacTu, KOTopbie BKMOYAKT B cebs NoTepw Ha TPEHWE U KMHETU-
M1 B CTaLMOHApPHOW | Yeckue notepu
4yacTu
3.8.5 MoTepun yoensHoW - | MNoTepu yaoenbHOW ruopaBnuyeckon aHeprin B pabodem konece, Eii Dockr—!
[paBMUYECKOi 3Hep- | KoTopble BKMOYaloT B cebsa moTepu Ha TPeHUe U KMHeTUYeckue
run B pabodem konece | notepm
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0O6o3Ha-
MyHkT TepmuH Onpepenexue yehne Ean. nam.
3.8.6 MoTepwn TpeHud | [NoTepu yaensHoW ruapaBnMyeckoi aHepru, Bel3aBaHHbIE TPEHU- E; Doc-kr
YOENbHOW  rMapaBs- | EM Ha NOBEPXHOCTAX NPOTOYHON YacTu
NMYECKO 3HEPTUA
3.8.7 KuHetudeckue no- | [loTepy yoenbHOM ruapaBnMYecKor SHEePruK, Bbi3BaHHbIE M- E Ockr=!
Tepu yaoensHoi | apaBnuyeckuM 3eKkTom, 3a WCKIMIOYEHWEM TMOBEPXHOCTHOMO
rmapaBliMYeCKOW | TPEHWS, TAKOTO Kak TYpByneHTHOCTb, pasgeneHne noToka, peskoe
3Heprum M3MEHEHWE NPOTOYHOM YacTM U T. A.
3.9 TepmuHbI Hanopa
QObosHa-
[yHKT TepmuH OnpepeneHue EAQ. nam.
y P pen yeHue A
3.9.1 Hanop Typ6uHbl HeTTO | KonnyecTBO 3Hepruv eduHWUbLl Beca Bodbl B TOM WIKA MHOM H M
WNKU Hanop Hacoca ceyeHnn
H=Elg
Cwm. 3.7.1 no onpegeneHuio E
3.10 TepMUHBbI MOLHOCTU U MOMEHTA
Ob6osHa-
MyHKT TepmuH Onpegenexne Bhiia Ea. nam.
3.101 MowHocTe  TypbuHel | MexaHnyeckas MOLWHOCTb, NepegaBaemasi Barnom TypOuHbl P BT
WINKU Hacoca WNK K Bany Hacoca C y4eTOM MeXaHWYeCcKWX NoTepb rmapae-
NMYECKON MalluMHbl B MOALWIMMHUKAX W YNNOTHEHWUsIX Bana
(cMm. purcyHkn A1 n A2)
3.10.2 Mppaenuyeckas mouw- | MowHocTe, gocTynHas ang BelpaboTkn aHeprun (ans Typbu- Py Bt
HOCTb Hbl) UK Nepedaeaemasn Boge (Ana Hacoca)
Py = E(pQ)4
3.10.3 MexaHuyeckass Mow- | MowHOCTb, NepefaBaemMasi Yepes coeuHeHWe Mexay Barnom P BT
HocTb pabouero koneca | n paboyrm kKonecom
3.10.4 MouwHocte pabouero | Ans Typbun: MowHocTs, npou3eogumMan pabodmMmM Konecom, Py BT
Koneca npeacTaenexHas £ (pQ ), unu PP, 4
[ns HacocoB: MolHocTs, NpousBogumas pabo4rm Kornecom,
npepcrasnedHas £ (pQ); wm PP
3.10.5 HwvckoBble noTepn [MoTepy MOLIHOCTK, Bbi3BaHHbIE TPEHWEM Ha BHELUHER Mo- PLq BTt
BEpXHOCTU paboyero Koneca
3.10.6 Motepn  MexaHwde- | [MoTepM MOLWHOCTK, Bbi3BaHHbIE TPEHMEM B HanpaBnsloLEM Pim Bt
ckoi MowHocTK (Mo- | u onopHOM MOALLMIMHUKAX Bana v ynioTHeHWA Bana riugpoma-
TEPU  MOLUHOCTWM B | WKHBI
NMOALNUMHKKE)
310.7 KpyTawimia MOMeHT MowmeHT, nepegaBsaemsii Yepes coeguHeHue pabouero kone- T H-m
ca v Bana, COOTBETCTBYHOLLUMIA MEXAHWUYECKOW MOLLHOCTW pa-
Gouero koneca, P,
3.11 TepMUHBbI 3ppeKTUBHOCTH
Ob6o3Ha-
Il Te OnpegeneHne EAn. uam.
YHKT PMKUH npegeneHn YeHue A. N3m
3.11.1 Mmopaenuyeckmnia KMo a) <TypBWHa>: OTHOLWIEHWE MexaHWYeCKoM MOLLHOCTM pabo- s —

Yyero Koneca K ruapasnuyeckoll MOLHOCTH

Mh =P/ Py
b) <Hacoc>: oTHOLWeHWe r’MapaBnMHecKon MOLHOCTK pabo-
Yero Korneca K MexaHM4eckon MOLWHOCTH

M =FPh/Pn
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MyHkT TepmuH OnpepeneHue oqi?:s_ Ea. nam.
3.11.2 KMA yoensHow rnapas- | a) <typbuHa>:ng = £, /E urs —
TNUYECKOIN IHEPTNN b) <Hacoc>: ng = E/E,
(cm. pucyHkm A1 nA.2)
3.11.3 ObbvemHbin KMNA a) <typbuHa=:ng = Q,/Q, Ng —
b) <Hacoc>: ng = Q/Q,,
(cm. pucyHkM A1 n A.2)
3.11.4 MoLHOCTHBIN KNQ | a) <typBuna>:ng = P /P, Ny .
(KMA moliHocTh ancko- | b) <Hacoc>: Ny = PJ/P
BOrO TPEHWA) (cm. pucyHkm A1 n A.2)
3.11.5 Mexannyeckuia KMo a) <rypbunHa>:n_ = PP N —
b) <Hacoc>:n., = P/P
(cm. pucyHkn A1 n A.2)
3.11.6 Monpaska K4 Paznuua mexay KIMNO npu aByx ruopaBiMyeckn CXOXMX pe- An —
Xumax paboThl
3.41.7 OTHocuTenbHasn no- | OTHoweHWe BenuymnHbl nonpaeku KM k aHadveHuno KN4 A —
npaeka KM A= An
N
3.11.8 Mpepnonaraemsiii max- | KM naeansHon MOOENsHOWM rMAPOMALINHBEL MPU 384aHHOM | My amax —
cvManbHbIA  ruapasnu- | Yicne PeliHonbaca W ¢ rMagKoW LepoXoBaTOCTLH MOBEpX-
vyeckun Krg HocTn 6e3 kakux-nmbo rmapaBnUYECcKUX KUHETUYECKUX Mo-
Tepb, KPOME NMOTEPL Ha TPEHWE W NPOTEYKK
3.11.9 KoaddmumeHT koppek- | Koppekuus ycnoBuin HOpManu3oBaHHbIX NOTEPb Koo —
uvm KT1A _ (1'nhMopl)
. (1"nhAmaxM)
3.12 TepMUHbI GUHAMMWKW XKUOKOCTU U MaclwTabupoBaHuA
MyHKT TepmuH Onpepenexue Oqua::_ En. nam.
3.12.1 Yucno PeliHonbaca Yucno PelHonbaca ruapoMallvHbl Re —
D-u
Re=——
v
3.12.2 Ymcno PeiHonbaca kom- | Yucno PeliHonbaca KOMMOHEHTa NPOTOYHOM YacTu Re, —
MOHEHTAa MPOTOYHOW YacTu Rey=d,v/v
3.12:3 KoadhdomumeHT noteps Ha | KoadbdpuumeHT noTepb Ha TpeHue Ans Tpyobl A —
TpeHWe Ana noToka B Tpybe A= E;
Ly
d 2
roe d — guametp Tpybbl, M;
L — gnuHa TpyOdbl, M
3.124 KoaddmumeHt notepe Ha | KoadhduumeHT noTepk Ha TpEHWE ANA NNOCKOW nna- Cs -

TpeHWe anA NOCKOW nna-
CTUHbI

CTUHBbI
ELf

B-L w®'
2

Q
roe B — wvpurHa NnocKon NnacTuHbl, M;
L — anuHa nnockowW NnacTuHbL, M;
Q — pacxop, NPOXoAsALIMIA BAOML NNACTUHBI, M3/C;
W — OTHOCMKTENbHasA CKOpOCTb MOTOKa, M/C

Cf=
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0O60o3Ha-

KOBOE€ TpeHne

JOCTaToOvHO MajKkon NOBEpPXHOCThIO, paboTarolen
npw HoMuHarnbHoM yncre PeiHonbaca Re ¢ = 7-108

MyHkT TepMuH Onpegenexue wenvie En. nam.
3.12\5 KoachdmumeHT notepe Ha | KoadhdomumeHT notepe Ha TpeHWe OnA Bpallawule- Crs —
ANCKOBOE TpeHue rocs Aucka
c - Aq
m 7[4 4 g 3
—pw N D
g Fw d
roe Dy — ouameTp Bpallalolerocs aucka, M
3.12.6 OtHocuteneHble macwiTa- | Macwrabupyemble notepu yAensHoW ruapasnuyde- 8 —
B6upyemble notepu K- | CKOWM aHepruu, eneHHble Ha £, KoTopble 3aBUCAT OT
OpaBnuyecKoi 3Hepruu yucna PeiHonbaca v WepoxoBaTocT (B BOMNbLLIUH-
CTBE Criy4aeB OHW NpefcTaBneHsl B %)
O = E4/E
3A27F OTHocuTenbHble  Hemac- | Hemacwtabupyemble noTepu yaenbHOW ruapasnu- Bpg —_
wrabupyeMele NOTEPU MU- | YECKOW 3HepriK, OerneHHble Ha E, KoTopble ocTaloT-
ApaBn4ecKon 3Hepriu €A NOCTOAHHLIMW HE3aBWCMMO OT 4ucna PerHonb-
Aca 1 LepoxoBaTocTh
8,5 = ELW/E
3.12.8 basoBble mMaclwTabupye- | 3HaueHne g AnNs MOAENbHOW MAPOMALMHLL C |  Bggt —
Mbl€ rMApaBMMYeckne no- | rnagkoi noeepxHocTseio, paboTtatollei npu Gazosom
TepwW 3Hepriu yucne PeitHonbaca Re = 7-108
3.129 basoBbie  MaclTabupy- | 3HaueHne B o ANA K00 KOMNOHEHTA NPOTOMHOM | Sccoret =
emble  rmapaBnu4eckue | Yactu
noTepu aHeprun B KOMMo-
HEHTE NPOTOYHOMN YacTu
3.12.10 OTtHocuTenbHble  noTepw | [oTepu Ha OUCKOBOE TpeHWe Py, pasaeneHHbie Ha P, Oy —_
Ha AMCKOBOE TpeHue N
5 ==+2
Pm
3.12.1 bazosble notepu Ha Auc- | 3HadeHne d; ANA MOOENbHOW TMAOPOMALLUMHBLL G Oraf —

3.13 TepMuHbI 6e3pa3MepHbIX BENMUYUH

Mpon3BOAUTENBHOCTL TMAPOMALLMHEl MOXET ObITh OXapakTepuizoBaHa 6e3pa3mMepHLIMU YCMOBUAMU Ha
ocHore E=1,D=1up=1unnHaocHoee n=1,D=1wup=1. EQUH1LLI uamepenusa: H, m; D, m; E, ,D,)K-Kr”;
n, 0‘1; p, Kr-M‘3; T, Hwm; P, BT; Q, m3-c~1. OTHOWweHUs aTux Be3pasmepHbIX TEPMUHOB K OPYTUM CYLLECTBYHO-
WM onpeaeneHnam npueeneHsl B npunoxeHnn M3K 60193,

MyHkT TepmuH Onpepenexve ObosHa4eHne Eq. nam.
3:13.1 KoathdmumeHT cko- | OTHOWEHWE MakcUMansHOW OTHOCUTENLHOW CKOPOCTH K,co —_
pOCTM MOTOKA [ONA | MOTOKa B KaXOOM KOMMOHEHTE MPOTOYHOW 4acTu K
Ka)KO0ro KOMMOHEH- | OKPYXHOW CKOpPOCTH U
Ta NPOTO4HOM YacTu Veo
Kuco ===
u
3.13.2 PaamepHbliin k03agh- | OTHOLEHWE TMAPaBIMYECKOro AUaMeTpa Kaxaoro Kom- K4co —
ULMEHT ANg KaX- | MOHeHTa NPOTOYHOM YacTu K DazoBoMy OMameTpy
[Oro  KOMMOHEeHTA dhco
NPOTOYHOIR YacTu Kdco = D
3.13.3 PasmepHein  koady- | OTHoweHWe anameTtpa cTynuubl unu obopa pabo4ero KT —
hMLMEHT NoTeps Ha | koneca k DasoBoMy AuaMeTpy
OWCKOBOE TpeHue Dy
KT = —
D
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MyHKT TepMuH Onpepgenexne Obo3HaveHne En. nam.
3.134 Koadpuument mac- | [Ina Bcex KOMMNOHEHTOB paauansHON rMapoMaLlnHb: decoret —
wrabupyembix  Mo- decons = Secoret
TEpb  rmapaenuye- ref = 02
CKO aHeprun Ans 1+0,351-(Kuco *Kaco )
KapKOoro KOMnoHeH- | 1na paboyero koneca 0CeBOW rmapomallmvHbl;
Ta NPOTOYHON YacTu  —
decoref = dERUref = 53
1 =+ O, 25 ~ (KUCO 2 cho )
[ns cTaunoHapHbIX KOMMOHEHTOB OCEBOM MMAPOMALLNHBI:
decoref = destrer = 00123
3.135 K N d- —
o3chpULMEHT ’ B B Tret
MacLuTabrpyembix Tref =T -, 04
noTepb Ha OUCKO- 1+0154 xy
BOE TpEeHue
3.13.6 KoadbduumneHT OTHoweHne MacwTabrupyeMblx NOTeps K 0OLMM noTepam "4 —
pacnpefenexHus N
noTepb T m
3137 KoadhduuneHt KoadhdnumneHT BLICTPOXOAHOCTH Nqe —
ObICTPOXOOHOCTH Mg = n~Q10'5
075
3.13.8 KoadbdbunumeHT KoadhdurumneHT ckopocTtun Ngp —
CKOpOCTH n n-D
ED = %%
05
3.13.9 KoadchdouumeHt KoathduumeHT pacxoga Qep —_
pacxoga &
QGep = =155
p2.g05
3.13.10 KoadbduumneHt KoaddmumeHT MoLWwHOCTH Pep —
MOLLHOCTH p_ E,
=P p1W-D2'E1‘5
3.13.11 KoadbdounumeHT KoadhdpnuneHT aHeprim Ep —
3Heprum £ =
D=5 =7
N n? +°
3.1312 KoadbduumneHt KoaddmumeHT pacxona Qp —
pacxopa Qo — Q
nD P D3
31313 KoadbduumneHT KoadhdmumeHT MowHoCcTH Po —
MOLLHOCTH P
PnD = 3 5
Piw 11 D

4 MacwTtabHbIX 3 ekt

4.1 OCHOBHbIE NONOXEHUA

4.1.1 MacwTtabupyemMbie noTepu

MOTOK aHeprum yepes rugpaenuMyeckMe MallMHbl U pasnMyHble NoTepu, Npou3BedeHHble B npouecce
npeobpa3oBaHUs 3HEPTUM B TMOPaBNUYECKON MaLlLKWHE, MOXHO MPOUNMIOCTPUPOBATEL TUMMYHBLIMKM AnarpaMmma-
MW NOTOKa, NoKasaHHbIMK B A.1.

OpHoi M3 OCHOBHBIX ocoDeHHOCTeN pacyeTHoW dopMynbl, NPeaCcTABMNEeHHOW B HACTOsLEM cTaHaap-
Te, ABNAETCA oTAenbHoe paccMmoTpeHue Tpex koMmnoHeHToB KIM[. JaHHbiMu KoMnoHeHTamu aenstotesa KO
yOenbHOWU rmapaBnn4eckon aHeprum Ng, obsemHubin KM N v KINL anckosoro TpeHus 1. B HacToswem cTaH-
napTe paccMmatpueaeTca adpekT maclTabupoBaHusa B OTHOLWEHUM KaXO0ro U3 AaHHbIx KomnoHeHToBs KI1[.
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Cpenu notepb, COOTBETCTBYHLUMX AaHHbIM komnoHeHTam KM, cnegyolme notepy NoaBERKeHbl Mac-
WTabupoBaHW BCNEACTBUE Pa3HWLbI MEXOy YvcrnomM PelHonbaca M OTHOCUTENbHOWN LLIEePOXOBaTOCTbIO MOo-
BEPXHOCTW. B TakoM crnyyae 3TW NoTepu B HACTOALLEM CTaHAAPTE YKa3bIBaKOT Kak «MacluTabupyemblie NoTEpU»:

- NOTepu yaenbHoN rapasnMYeckon 3Hepru BCNeacTeue TpeHua: E ¢

- MOTEPW Ha MPOTEYKU: §;

- NOTEpW Ha AUCKOBOe TpeHue: P .

OTHOCUTENbHAA BENUYMHA KaXOOoro M3 maclwtabupyemblX BUAOB NOTEPb AN KaXAO0ro COOTBETCTBYHO-
wero pabo4vero napameTpa AaeTcs Kak DyHKUMA OT ObICTPOXOAHOCTN AN KaXoro Tuna ruapoMallmvHbl, Kpo-
Me pacxopa (&g = E {/E v é; = P 4/P,)-

E| ; ABNSETCA CyMMOW NOTEPb Ha TPEHWE B PasnnyHbIX YacTAX MallMHbl U BBIDAXAETCA Kak Cymma no-
Tepb Ha TPeHMe B KaXXAOM KOMMNOHEHTE, 8 UMEHHO — B COOTBETCTBUM C hopMynon E, ;= ZELfCO'

MacwTabHbin adhdekT Ha gaHHble NOTePKU BO3HWKAET BCNeAcTBUE pa3nuyuna Yucna PeiHonbaca u oT-
HOCWTENbLHOW LLUepoXoBaTocTu y TypbuHbl A 1 TypbuHel B 1 oueHrBaetcs no doopmyne (1).

OcTanbHble NOTEpKW yOenbHOW rTMApaBnMyYeckon SHEPTUW HA3bIBAKTCH «KMHETUHECKMMW NOTEPAMUY» UK
«HemaclwTabupyembiMi MOTepsAMU» M BbipaxatoTcsa hopmynon £, = EEcho- [MpUHATO, YTO OTHOLWEHUE
E| \/E, ocTaeTca oAMHaKoBbIM Ans TYpbuHbl A 1 TypBuHsl B.

AHanoruyHo ans E;; maclutabHbin apdeKkT Ha AUCKOBOE TpeHue P 4 ABNAETCS pesynsTaTtoM pasHuubl
Mexay ducnom PelHonbAca m OTHOCWMTENBHOW LLIEpPOX0BaTOCThK BHELUHEN NoBepxXHOCTU pabodero koneca
ansa TypbuHbl A 1 TypbuHbl B. B cBA3M ¢ HannyveM paguanbHOro noToka u geopmayumn NorpaHUyHoro cros
B Mpefenax orpaHWyeHHor nnowaan mexgy pabodum Konecom M CTauvMoHapHbIMKW YacTsiMWM MacluTabHbIA
appekT Ha P 4 HEMHOTO oTnuyaeTcs oT addekTa macwtabuposanus Ha E ;. B HacToswem ctaHgapTe npu-
HATO, YTO MacLTabHeI 3(hPeKT Ha JUCKOBOE TPeHUE MOXKET BbITh OLlEHEH C MOMOLLE POpMYyn MacluTabHo-
ro adpcpekta D.7—D.9.

MpK yCrnoBMM paccMOTPEHUS OCEBbIX NMAPOMAaLLKMH NOTEPW Ha TPEHME NO NOBEPXHOCTK Kopryca (BTYIKK)
paboyero Koreca HUMTOXHO Manbl, M WX MaclwTabHbin achdekT He NPUHMMAETCHA BO BHUMAaHUe.

MacwTabHblin ahdeKkT Ha NOTEPU OT NPOTEYEK § ABMSETCA Pe3ynsLTaToM M3MEeHEHWs KO3 dULIMEHTA MNO-
Tepb Ha TpeHWe B 3a30pe ynnoTHeHus pabodero koneca. B GonblUMHCTBE cnyyaee, camu NoTepu oT NpoTedek
ABMATCA HEOONBLLUIMMK U MaclUTabHbIA 3pdeKT Ha JaHHbIE NOTEPU TAKKe ABMAETCH OYeHb HE3HAUYNTENBHbLIM.

Takum obpa3oMm, ecnv reoMeTpusa yNNoTHEHUs reoMeTpudeckn nogobHa anga TypouHsl A u TypbuHel B B
COOTBETCTBUWN C KPUTEPUSMU, MPUBEAEHHBIMY B Tabnuue 1, To MacwTabHblil 3hdekT Ha NnoTepy OT NpoTedek
He MPUHUMAaIOT BO BHUMaHWe u obbemHble KM TypbuH A u B cunTalTca paBHbIMU.

B npotuBHOM criydyae HacTOALWMWM CTaHO4APT pekoMeHOyeT MCNoNb30BaTh NONpPaBoYHyo hopMyny Ans
N, NpuBedeHHyto B F.2.

Takum obpasom, paccmartpueatotca crniegyowme Kd:

- AN pagnanbHO-0CEBLIX MMAPOMALLNH!

macwtabHbin ahdekT Ha noTepu: Ng, Mo

KOppEeKuus B Cry4ae OTCYTCTBUA NOJ0OKS B reOMeTpum yNnoTHEHUI N0 Nq;
- OANA 0CeBbIX MALUWH:

MacwtabHbin apdeKkT Ha noTepu: Ne.

4.1.2 OcHoBHbIe hopmynkl MacwTabHoro adcpekTa ANA onpeAeneHUs NoTepb Ha rTMAPOAUHAMMU-
yecKoe TpeHue

OgnHol 13 ocobeHHocTen hopmyrnbl MaclTabHoro acdekTa ABAsSeTcs yYeT LWepoXoBaToCT NOBEPXHOCTY.

Onga onucaHna puan4eckoro BNUAHUA LUEPOXOBATOCTN MOBEPXHOCTU Ha TeYeHWe BOAbl UCMOMb3YTCA
cnegyowme mateMaTuyeckne Mogenu:

- TpeHue B Tpybe;

- TPEHWE Ha NIOCKOW NnacTuHe;

- ANCKOBOE TPEHUE.

Ona notoka TpeHua B Tpybe ucnonb3ayetcs auarpamma Koynbpyka, a HesBHas dopmyna Koynbpyka
MOKeT ObITb YNpOoLLeHa A0 SBHOIO BblpaXeHuWsl, Kak nokasaHo Huxe (cm. B.1).

02

k Re
A=24g-|074-|8-10° =+ 0| 1 026] (1)
h Req
roe Re g = 7-106;
7‘0 — nocTosiHHasa, pasHasa 0,0085;
10
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kg — neco4YHas WepoxoBaToCTb;
d,, — TVApPaBNMYecKUin AMameTp KOMNOHEHTa MPOTOYHON YacTu;
Red—qmcno PeiHonbaca OnA KOMMOHEHTA MPOTOYMHOW 4YacTu, onpegenseMoe no dopmyne
dy-v  dy-v
=" _"h Re
Y D-u

Red

Y10 KacaeTCst COOTHOLWEHNS NeCOYHON LIePOXOBATOCTU K, M Ra, TO o CUX NOp cooBWanocs 0 WUPOKOM
pacnpocTpaHeHun peaynstaTtoB. B HacTodAlWwem cTaHaapTe, O4HAKO, CYMTAETCS, YTO OTHOLIEHWE MOXET ObiTb
BblpaxeHo creayrueil hopmMynou:

k Ra
S =5 —, (2)
dh dh
3atem hopmyna (1) MOxeT ObITb BeiparkeHa cnegyrolmMm obpasom:
Ra D-u Reg )"
A=dg| 0780|4107 02 28 TRLL yigrag] (3)
dh dh -V Re

PucyHok 1 nokasblBaeT OCHOBHYIO KOHUEMUMIO NepecyeTa Notepb OT TypOuHbl A K TypbuHe B, BkMovas
pasfnnyHble NPUMepbI LEPOXOBaTOCTN NOBEPXHOCTH:

- B4: ruapomalivHa ¢ o4eHb WepoxoBaToi NOBePXHOCTLIO N cO cHWkeHnem KT no cpasHeHuio ¢ Typ-
6uHom A;

- B,: rmapomalunHa ¢ npuemnemMon WepoxoBaTocTbHo;

- B5: rnagkas rmgpomatuunHa.

LepoxopaTan NOBEPXHOCTL
|

|
\ MMapkan NeEepXHOCTE
/

~N "
: = 5
E ""--.--...____--. '--Clj BZ
: TN~
: . Ba T
i Rea - Reg
Re

PucyHok 1 — MacwTtabHbiin achdekT, y4UTbIBaIOLWMA LEPOXOBATOCTE MOBEPXHOCTH

[na pacyeTta pasHuubl rugpaenuyeckoro KO mexny osyms pabodmmun Toukamm A n B co cxogHbiMu
rmapaBnMYecKMMK YCITOBUAMM NPKU pasHbiX Yucnax PenHonNbAca 1 pasHbiX YCNOBUAX LLIEPOXOBATOCTU MOBEPX-
HOCTW C NOMOLLbIO hopMynbl (3) MoryT GbITe BeIBeAEHbI cnedylowme popmMynbl (Takke cMm. A.2.2):

An ha —A
B, 5 = n—E = O ef '(u]- (4)

EA href

Owarpamma Koyn6pyka npumeHuma ans TedyeHns B Tpybax, Ho MOXeT 6biTk MPOAeMOHCTPUPOBAHO, YTO
K03 (PULUMEHTEI NOTEPb Ha TPeHWe Ha MMOCKOW MOBEPXHOCTM MOryT BbiTk Mony4YeHbl ¢ Gonee BLICOKON TOY-
HOCTBH NPW NPUMEHEHUN CNeayrLLMX YPaBHEHWIA, NPeACTaBNEHHbIX HUXe:

11
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0,2 02
k. Re Ra D-u Re !
Ct =Cip+|0,80-[10° =S+ —TeL| 4 0,20|=C-[0,80-[5-10° =+ Z=.L| L020|,  (5)
L  Re L-w Re
rae Re g = 7-106:
Ciy — noctosaHHas, pasHaa 0,0032;
2 - - L-w L-w
Re; — uncno PeiHonbaca Ans NNOCKON NMOBEPXHOCTW, onpefenseMoe opmMynon Ref = —— = DG Re;
V ¥

L — anuHa Nrockor NoBEepPXHOCTH;

W — OTHOCWUTENbHAsA CKOPOCTL MOTOKA HA MIOCKOA NOBEPXHOCTU.

Mytem 3ameHbl A B dhopmyne (4) Ha C;, npeactasneHHon B chopmyne (5), hopmyna (4) moxeT BbiTb
npMMeHeHa ans pacdeta macwTabHoro adpdekTa noTepb Ha TpeHWe nonacTted pabodvero Koneca OCEBbIX
rMapoMaLlnH.

AHanornuHyo dopmyny koadduUUMeHTa NoTepb Ha TpeHUe ANs OMCKOBOTO TPEHWsI BLIBOAST CReayo-
wum obpasom (cM. npunoxkerHue D u [8]):

0,2

0,2 2
ke R R R
G = G - 0,85-[1,5-104i+ﬂJ +0,15|=Cog-|0,85.|7,5.104 FAL D7 et | g45| (6)

rqy Ret g 2r? Re

rae Re o = 7-106;
Cm0 — nocTosHHas, pasHas 0,0019;
ko1 — sKBMBanNEHTHas MNecoYHas LWepoxXoBaTocTk, COOTBETCTBYWanA Ray kg1 = 5 Ray
Ra; — cpeaHeB3BelleHHOe 3HaveHue cpeqHeapuMeTUHECKOro OTKMOHEHMS NPOMUNs LEePOX0BaTOCTy
BHELUHEeN NoBepXHOCTW pabo4vero Koneca W NOBEepPXHOCTU CTALMOHAPHOW YacTW, BbIXOOALWEW Ha
paboyee koneco, B COOTBETCTBUM C hopmynon (13);
Re; — uucno PelHonbAca onsa gucka, onpenensemMoe no opmyne
rd2 0] rd2 0 2 rdz Dd2
Ret = = ‘Re = -Re = ——Re;
v D-u D? 202

Iy — paauyc cTynuubl Unn 060,qa Koneca, GepeTCﬂ Hanbonbluee 3HaYeHUe, M;
w — YrmoBaA CKOpOCTbk OUCKA, pa,.q/c.

C nomowybio hopmynbl (6) MoxHO nonyyunTs hopmyny nonpaeky ana KM guckosoro TpeHuns (cm. A.2.4):
Any Cma —Cmp ]

Arpsp =—=1087 f'[
—> T]TA re c

(7)

mref
4.2 KN yoensHOW rugpaBnuyeckon aHeprum

4.2.1 O6wWwMe nonoxeHuA

MacwTabupyembie notepu dg ¢ U3 opMynel (4) OTHOCATCA K NOTEPSIM B MOAEMNbLHOM MMApoMallnHe C
rmagkoi noBepxHOCTbIO (Mpu Re g = 7-106) 1 BbipaxeHsl B BUAE 3aBUCUMOCTM OT TUNA U BLICTPOXOAHOCTH
rmgpaBnuyeckoi MawuHel. OHM cTaHAapTU3UPOBaHbLl U NPUBEAEHLI B MpunoxeHun B ang rugpomalinH ¢ pa-
AWanbHbIM NOTOKOM M B NpunoxeHun C onsg ruapomallH OCEBOro TMna.

MyTem noactaHoBku hopmynel (3) macwTtabHoro acdekta B hopmyny (4) BeIBOAAT cnegytoLlyto dop-
Myny MHOWBWOYaANbHOIO NepecyeTa ANA KOMNOHEHTa MawnHbl (cMm. B.2):

e e Angeo Seco f_[KCOA - 7LCOBJ
- e re
ASE Tlew Acoref
Ra 7.108 2 Ra 7.108
5 coA , [~ 5 coB , /-
Agcoa—B = decoref -|| 410 KuCOTﬂLE] —[4'10 KucoT+@] , (8)

roe dgcporef — 0a30Bble  MacwTabupyembie  noTEpU AN KaXAOro  KOMMOHEHTa  MPOTOYHOW  YacTu
(cMm. A2.21B.2.2);

12
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K,co — KO3(PPULMNEHT CKOPOCTM NOTOKA AN KAXAOrO KOMMOHEHTa NpoTo4HON Yactu (cm. B.2.1);

decoref — ?aaosbm I;(O:BdDCbVILI,I/EEHT macLuTabupyeMbiX NOTEPb KaXAOro KOMMOHEHTa MPOTOYHOW 4acTu
cm. B.2.2).

Mocne sToro NnepecyeT yAenbHOW MMApaBnuYecKon aHEPTMK AN BCEV MMapOoMaLlnHbl MOXeT ObiTb onpe-
OeneH cregywowen opmMynomn:

Ang
App B = Nea = > AEcoAsB- 9)

CTpykTypa dhopmMynbl MOOXOAWUT ANA BCEX TUNOB PEAKTUBHbLIX TMAPABMMYECKUX MaLUnH.

4.2.2 PagnanbHo-0CeBble M’MAPOoOMaLLUHbI

[na paguManbHO-0CeBbIX rMapoMalunH hopmyna (8) mo3sonsdeT paccynTaTb MHAMBWOYaNbHOE MacliTa-
GvpoBaHve B pasnuYHbIX KOMMNOHEeHTaX, UCNoNb3Ys decorer M Kycoy KOTOPLIE BN 3agaHbl B 6.3.2 1 6.3.3 ans
KaX4oro oTAenbHOro KOMMOHEHTA OT CnuparnbHOM KaMepbl 40 OTCackiBatolWwen Tpyobl.

4.2.3 OceBble rTMgpPOMaLLUHBI

[na oceBbIX rMapoMallnH MaclTabupyemMbie NOTEPW pasfeneHbl Ha ABe YacTW, HEMOABMKHbIE YacTu
v nonactun pabo4yero koneca. OTHocuTenbHast nonpaska KM, Aggt, MOXeT BbiTb nonyyexa no gopmyne (8)
TakuM ke obpasom, Kak u AN paguanbHO-0CEBbIX TMAPOMAaLLMH. B 3TOM cny4ae cyMTaeTcs, YTO XxapaKkTepHbINA
¢akTop CKOPOCTM MOTOKAa ANS BCeX HenogBWXHbIX YacTen MmoxeT BbiTh npeacTtaeneH kak 0,8 gonen ot dak-
TOpa CKOPOCTU MOTOKA K g7 AMA NIONATOK Hanpasnaowero annapara, a UMeHHo: K, gt = 0,8 - ¥ g 3Ha4eHue
K,sT MPpencraeneHo B 6.3.4.

Kak ykasaHo B 4.1.2, chopmyna maclitabHoro adbdpekta Ans NNocKow NnacTuHbl, NpeacTaBneHHas dop-
Mynoin (5), DomkHa NpUMEHATLCA K Nonactam pabo4dero Koneca:

i 02

Ra 7108 Ra 7108
DERUA N 5.105KuRU.M+_

(10)
DA ReA DB RQB

5
Agru = 9erurer || 9107 KRy -

4.3 O6bemubin KN

Ouenka 3aBucumocTu obbemHoro KM ot yucna PelHonbaca ykasbiBaeT Ha To, YTO AaHHasA 3aBUCK-
MOCTb He3HauuTenbHa B crnydae, ecnv reoMeTpryeckas KoHGUrypaums 3a3opoes, NabupuHTOB, pasrpy3oyHbIX
oTBepcTUit/Tpy6 nogobHa B MOOEMLHOM U HATYPHOW r’MApoMaLLUHaX.

B panbHelwem BAUSIHUE TeOMeTPUKN YNNOTHEHUS CYUTAETCS HEe3HaUYUTENbHbIM, €Cn OTKINOHEHUE Ha-
XoOuTcs B npegenax Tabnuub 1.

Tabnuya 1— JonycTUMble OTKIOHEHUSI TeOMEeTPUK YNINOTHEHWA MOAENbHOW M HATYPHOW rMapoMaLluH

Paamep v KOHCTpyKLUS [lonycTumoe oTKNOHEHWE OT HaTYPHOW rMApPOMALLMHGI

PaauanbHbIi 3a30p B yNNoTHeHUK paboyero koneca @ 0~ +20%
[OunameTtp ynnoTHeHWs 5 %
OceBsas AnvHa 3a30p0B B YrnoTHeHun 8 0~-20%
KonuyecTBo wWenen unu nonocremn [omKkHO BbITe OOMHAKOBLIM
Popmbl LWeneil Unu nonocTtei (cMm. npunoxeHue F) [omkHbl BbiTe reoMeTpUYecku NogobHbI

MpumevyaHnmne — B cnyyae ¢ rugpomMallMHaMy OCEBOro TWNa CNoBa, OTMeYeHHble CUMBOMOM «a», criegyet
WHTEpNpeTUpoBaTh KaK «3a30p NonacTe — Kamepa» U «TonWWHa nepudepuiiHOn KpOMKW ONacTu» COOTBETCTBEHHO.
B oTHOLWeHUM paguansHOro 3a3opa v ToNWWHEI nepudepui NonacTv NPUMEHSAOT TONBKO 3TV ABa KpUTepus.

Ecnu reomeTtpuyeckoe nogobue ynnoTHeHUn paboyero Koneca MoAenbLHOW U HATYPHOW TMOPOMAaLLKUH He
MOKET BbITh BbINONHEHO, To 06bemHbIl KM gomkeH onpefensatbes No cnegyrowen opmyne:

ANg _Nes _,
Naa  Moa

Ecnu mexay 3anMHTepecoBaHHLIMW CTOPOHAMW He YCTaHOBMeHbl ocobble TpeGoBaHUS OTHOCHUTENbHO
pacyeTa Ag, AONyCKaeTca NPUMeHATL hOpMyny, NpeacTasneHHyio B F.2.

(11)

Agase =
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4.4 KNQ mowHocTu (QUCKOBOE TPeHue)

4.4.1 PagnanbHo-0oCeBble rMOPOMAaLLUUHbI

[wvckoeoe TpeHue oKasblBaeT 3Ha4nTensHoe BnusHue Ha Kl pagnanbHO-0CeBbIX TMAPOMAaLLKMH G HA3-
KoW BbicTpoXo4HOCTLIO. [priBeaeHHas Huke hopMyna nepecyeta aHeprium (12) nonyyeHa nyTem nogcTaHoOB-
k1 cpopmynel (6) B hopmyny (7). 3Ta coopmyna onpepenseTr guanasoH 3HavyeHnn KM MOLWHOCTM AWCKOBOMO
TpeHus Ana paguanbHO-0CeBbIX TMOpoMallWH BCNeACTBUE pas3nnYHbIX 3Ha4eHUn Yucna PeiHonbaca v wepo-
XOBAaTOCTW NOBEPXHOCTH (CM. npunoxexue D).

A _Anr _[CmA_CmB)
TASB = —— =0Tt | —— |
NTA mref

Tem cambIM Atp g = OTref 7,5-104KTD—+.— - 7,5-104;<TD—+ : ) (12)

rae 8o =1 =Ny, — Oa30BbIe NOTEPU Ha ANUCKOBOE TpeHue (cm. A.2.4);
O1pof — KOI(POULMEHT MacLUTabMpyeMbIX NMOTEPL Ha AMCKOBOE TpeHune (cm. D.2);
KT — PasMepHbli KO3 DULMEHT NOTePb Ha AUCKOBOE TPeHWe (cm. D.1);
Ra; — 6asosas wepoxoBaTocTb, onpeaensemas no dopmyne (13).
4.4.2 OceBble rMapOMaLLUUHBI
[nsa oceBbix rugpoMallWMH TpeHne 0 kopnyc pabodero koneca Bbi3biBaeT NPeHebpexnmMo Marnbsie noTepu
MO CPABHEHUIO C MMAPAaBNUHECKUMM NOTEPAMI. [TO3TOMY A CHATAETCA PABHLIM HYIIO ANA OCEeBbIX MMAPOMALLIWH.

5 LllepoxoBaToCTM NOBEPXHOCTEN MOAESILHON U HAaTYPHOW rMapomMaLlnH

5.1 OcHOBHbIe NOMNOMXeHUsA

LLlepoxoBaTOCTb MOBEPXHOCTM MMEET DOMbLUOE BNUAHWE Ha NOTEPU HA TPEHMWEe W, CredoBaTenkHo, Ha
KIMA MmawmnHbl.

MonupoBKa LWepoxoBaTon NOBePXHOCTH nosbilwaeT KM/, Ho yBenuyMBaeT CTOMMOCTb, Kak MoKasaHo Ha
pucyHke 2. Kpome TOro, LWepoXxoBaTOCTb HATYPHOW rMAPOMaLLNHbl HE AOMKHA ObiTh MEHbLUE, YeM OxuOaemas
LUepOX0BAaTOCTb MOCne ONpefeneHHoro Nepuoaa aKcnnyartawumm.

PexomeHayembiA
K OWanasoH
LLISPOXOBATOCTH

\ NoBEepXHOGCTH

Kna
CTOMMOCTE

Kng

S~

CTOMMOCTL

Manas Lepoxosatas Mpy6an
PucyHok 2 — BrninsHue wepoxoeaTtocTh noeepxHocTH Ha KM 1 cToMMOoCTb TYpOUHLI
MoebiweHue KM, gocTuxkmnmoe nyTeM 3amMmeHbl HEKOTOPLIX KOMMOHEHTOB, MOXET ObITh OLLEHEHO MYTEM

CpaBHeHUA I{I'IJJ,, PacCYNTaHHbIX C LWWepOXoBaTOCTbH), MSMEpeHHOﬂ And CyweCcTBYHLWNX KOMMOHEHTOB, U C
pac4YeTHbIMKX 3Ha4YeHNAMU ONA HOBbIX KOMIMOHEHTOB.

14

GostExpert.ru
https://GostExpert.ru/gost/gost-62097-2021



https://gostexpert.ru?utm_source=pdf&utm_medium=65182
https://gostexpert.ru/gost/gost-62097-2021?utm_source=pdf&utm_medium=65182&utm_term=page

FOCT P M3K 62097—2021

[Ns NpOeKTOB PEeKOHCTPYKUMK

- ANs OUEHKWM MOBbIWEHUA 3(P(EKTUBHOCTM LIEPOXOBATOCTL KOMMOHEHTOB HaTYPHOW rMapoMalluHbI
[OIMKHa U3MepSTLCA Ha CYLLECTBYIOLWEM arperarte, Koraa 3T0 BO3MOXHO, UMK COrMacoBbIiBATLCA MeXay CTo-
pOHAMU;

- AaHHble LIepoXoBaTOCTA TEX KOMMOHEHTOB, KOTOPLIE He MOAMNEeXaT 3aMeHe, A0MKHbI BbiTk NPeaoCcTaB-
neHbl BnagensueM BMecTe co cneuudukaumein unm cornacoBaHbl Mexay CTOpoHaMu.

5.2 NAamepeHune WepoXoBaToOCTU NOBEPXHOCTH

5.2.1 Npoueaypa

MamepeHuna gomkHbl NpaBuUbHO NPeacTaBnsATe CPEAHKK LEPOX0OBATOCTE MOBEPXHOCTU KaXOoro Kom-
MOHEHTA.

PekomeHayeTcs cnegoBaTh HOPMaTUBHBIM CChiNKaM, NpUBeAEeHHbIM B pa3sferne 2.

PekomeHgyeTcs Mcnonb3oBartb LUMGPOBOA MUKpONpodMnomMep € BbIHOCHbLIM wynom Ana Ra < 50 Mkm
u uncpposon rmybuHomep ana Ra > 50 mkm. Oxungaemas HETOYHOCTb onpegeneHus Ra coctaensaet 20 %
OT nokasaHui Ons undposoro Mukponpodunomepa u +40 % oT nokazaHun ons uMdpoBoro rmybuHomepa.
3TK 3HAYEHUS HETOYHOCTEN BbINM OLeHEeHbl U3 U3AMepPEeHWA, BLIMOMHEHHbIX PasnUYHbIMU NoMNb3oBaTenaMu, a
Takke aBTOpaMy HacTosLero ctaHgapTa. Ho meTtoa uaMmepeHus (Bknwodyasa cam npubop) MoXKeT NOBbICUTE 3TO
3Ha4YeHWe HETOYHOCTH.

LlepoxoBaTocTb OOMKHa M3MePATLCA B onNpeaeneHHbix MecTtax. Cnegyer ncnonb3oBaTbh cpegHee apud-
MeTUYecKoe 3Ha4YeHne ANA KaXKAoro KOMNOHEHTa, CoOXpaHAsa pacrnpedeneHune To4Yek, Kak YKasaHo HUxe:

- cNupankbHasa Kamepa: OeBATb ToYek 1 bonee; B Tpex paguarnbHbIX CEYEHUSX: BXOL, CEpPeauHa, panoH 3yba;

- ABa KaHana ctaTtopa: WecTk Tovek U Bonee B KaXX40OM KaHarne ctatopa; ABe TOYKM Ha KaxOon CTOpoHe
KOMOHHLI, 0JHa TOYKa Ha BEPXHEM Mosice cTatopa, 04Ha TOYKa Ha HUXKHEM Mosice cTaTopa;

- OBa KaHana HanpaenswLero annaparta: 10 Touek 1 Bonee B KaX40M KaHane Mexay ABYMS rnonaTka-
MM, LWEeCTb TOYEK CO CTOPOHbI BXOA4a B HanpasnawLWWi annapar, ABe TOYKM CO CTOPOHbI BbIXO4a U3 Hanpasna-
loWero annapara, ogHa To4YKa Ha BEPXHEM KOmMbLe, O4Ha TOYKa Ha HWKHEM KOMbLE;

- TpW MeXIionacTHeIX kaHana pabodero koneca: 10 Touek 1 Bonee B KaHane ¢ y4eToM:

- ANs paguanbHbIX MALWKWH: TPU TOYKM B pervoHe A C ThINTbHOW CTOPOHbLI NONAacTW, TPU TOYKU B pernoHe A
C paboyeil CTOPOHLI NIONacT, 0gHa ToYKa B perMoHe B ¢ ThiNbHOM CTOPOHLI, 04HA ToYka B permoHe B ¢ pabo-
Yel CTOPOHbI, OAHA TOYKA Ha CTynuLe M oaHa To4ka Ha obofe (pernoHbl A M B npeactaBneHsbl Ha pucyHke 3);

- Ansi oceBbIX TYPOUH: NSTb TOYEK CO CTOPOHbI Pa3psKEHNA M NSTb TOYEK CO CTOPOHbI A4aBNeHus (CM. pu-
CYHOK 4);

- oTcackiBatowana Tpyba: 10 Touek u 6onee; 70 % U3 HUX JOMKHO HAXOOWTLCH B KOMEHE;

- HEMOAOBWXHbIE YacTW ONS AUCKOBOrO TPEHWS: YeTbipe TOYKM U Boree Ha y4yacTkax, obpalleHHbIX K
NpoOHbLIM ToYkam paboyero Koneca;

- Bpallawwmecs 4acTu A5 QUCKOBOIO TPEHWS;

- BHELUHAS YacTb CTynuMubl pabodero koneca: aBe To4ku 1 Gonee, Gnvxe K BHeLWHen nepudepuu;

- BHelWHAs JyacTb obona paboyvero koneca: ABe TOYKK W Bonee, Gnvxe K BHEWHeN nepudepun.

MockonbKy LepoXoBaTOCTh BpallatoLlencs YacT oKkasbiBaeT AOMUHKPYOLLEee BUSHWE HA MOMEHT OuC-
KOBOTO TPeHUsl, cpedHeB3BelLlEeHHas WepoxXoBaToCTb, KakK ykasaHo B cnefyrowen dopmyne, 40MKHA UCMOonb-
soBaTteca Ans Ra B hopmyne (13):
_ ZRaTR + RaTS

3

rae RaTR — CpefHAs WepoXoBaToCTh, MU3MEPEHHAs Ha BpallarLwwencs YacTm;
RaTS — CpefHss WepoXoBaToCTb, M3MEPEHHAA Ha HEMOOBMKHOM 4YacTu.
LLlepoxoBaToCTb NOBEPXHOCTY OOSKHA M3MEPATLCA B TOM BUAE, B KAKOM OHa MOABMAETCH NpU pearnbHON
aKCnnyatayun. OKDBLIJMBEIGM&FI NOBEPXHOCTb OOIMXHa ObITb U3MepeHa noBepx CIroA Kpacku.
[na oceBbIX MaLlWMH 3HAYEHMe LLIEePOX0BaTOCTH, YKa3aHHOe B cbopmyne (14), OOITXXHO UCMOINb30BaTbCH B
KadecTBe XapaKkTepHOW LWepoXoBaToCTH ANs BCEX HEMOABWIKHbBIX JeTanen.

Rar , (13)

Rasv =t RaGV
2
5.2.2 UlepoxoBaToCcTV MOLENbHOW U HATYPHOW FMAPOMaLIUH

3BECTHO, 4TO Ha KOMMOHEHTax MO4EeNbHON rmapomMallHbl HaSJ'IFO,EiEiETCFl BbiCOKaAd 04HOPOOHOCTbL Ka-
YyecTBa ]'IOBerHOCTEﬂ. Ecnu BeinonHgaeTcd aTto ycrnoeue, 6y,£|9T OOCTaTO4MHO OT ABYX OO0 YeTbipeX TOYEeK 3a-

Ragt = ) (14)
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Mepa Ha noeepxHocTu. B cnyyae ¢ noBTOpAOWMMKUCA NMOBEPXHOCTAMU, HANpUMep CTaTOPHbIMW KOMOHHaMM,
HanpaenswLWUMK NonaTtkamMu UNu nonacTamMu paboyero koneca, peKoMeHOYeTCsl MPOBECTH 3aMepbl MUHUMYM
Ha OBYX MOBTOPAIOLLMXCSH NOBEPXHOCTAX.

B kauecTBe 3Ha4YeHUN LLIEPOXOBATOCTU MOBEPXHOCTEN HATYPHOW rMOpOMallvHbl HEOOXOOMMO WUCMOIb-
30BaThb MPOEKTHble 3HAYeHWs LLIEepOoX0oBaTOCTWM MOBEPXHOCTEW HaTYpHOW rMapoMalluHbl, NpedocTaBnseMble
nocTasLLMKkoM. HeobxooumMo NpoBecTy 3amepbl, Korda KOMMNoHeHThl TypbuHbl cobupaloT Ha 3aBoae, a Takke
ybenuTbea, YTo cpefHee 3HaYeHUe M3MEepPEHHOW LLUEPOXOBATOCTM KaXA0ro KOMMNOHEHTA PAaBHO UMW MeHbLUe
NMPOEKTHOro 3Ha4YeHus LepoxoBaToCTh KOMMOHEHTA.

5.2.3 NamepeHUe o4YeHb LIepoXoBaTbIX MOBEPXHOCTEN

Ons namepeHunsa LWepoXoBaThiX NMOBEPXHOCTEN CTapbiX MalUWMH OOMKHbI ObiTb MPUHATHI BO BHUMaHWe
OMWCaHHble HMXEe peKkoMeHJauuu Ans 3HadyeHui Ra, npeBbiwarowmnx 50 MM, HanpUuMep Ansi CUMbHO PMasblX
NOBEPXHOCTEN.

3HayeHns LIepOXOBaTOCTM Ha CTapbiX MallMHAX 4acTo BbIXOAAT 3a Npefens! Noboro cylecTByOLEro
AuanasoHa nopTaTUBHbLIX U3MepUTENEN LLePOXOBAaTOCTH, YTO 3aTPYAHSAET NPoBeAeHe 3aMepoB.

B Takux cuTyauuax ogMH u3 MeTodoB COCTOMT B TOM, YTOBbl OTNUTE (POPMbl CaMbIX XapaKTEPHbIX MecT
W3 COOTBETCTBYOLLENO NNACTUKOBOrO MaTepuana u U3aMepsiTe LUepPOXOBaTOCTbL 3TUX OTMMBOK, UCMOMbL3YA B3au-
MOCOrnacoBaHHble MeToAbl A4 onpefeneHus 3KBMBANeHTHOro 3Ha4YeHus WepoxoeaTtocTu Ra.

[pyron meTtoq 3aknio4aeTca B U3BMEPEHUN cpedHel rmyOuHbl 3STUX NoBepxHocTewr. [peanoyYTUTENbHO UC-
nonb30BaTh UHAWMKATOP YacOoBOro TMNa, YTobbl YCKOpUTL M3MepeHue. HakoHe4YHK M3MepUTenbHOIO CTEPIKHSA
WHOMKaTOpa OOMKeEH BbiTb OCTPbIM, € yrnomM npubnuantensHo 30° 0OTHOCUTENBHO BEPTUKANbHOW NUHUK. Me-
cTa M3MepeHWid JOMKHbI COOTBETCTBOBATL yKaszaHuam 5.2.1. MamepeHHas Takum obpa3om cpegHas rmybuHa
LUepOoXoBaTOCTU AormKkHa bbiTh pasgeneHa Ha 10, 4Tobbl NONYy4YUTL NPUBNU3NTENBHOE 3KBMBANEHTHOE 3Ha4e-
Hue Ra 1), Mpu ncnonek3oBaHWK 3TOrO METoAa HET HEOBXo4MMOCTH CneLnanbHO paccMaTpUBaTh MOBEPXHOCTH
¢ rmyBoKMMUK NycToTaMu, MpyW YCNOBUK, YTO NNOLWaab NycToT OTHOCUTENbHO Hebonbwas (MeHee 10 % oT 06-
Lien nnowaam KomnoHeHTa). Ecnv nnowans obnactu ¢ rmybokMMn NycToTaMy 3Ha4YMTeNbHa, TO AOMKHO BbiTb
OOCTUTHYTO B3aMMHOE COrMmalleHne O TOM, KaK y4YUTbIBaTb 3TK ry0oKMe nycToThl.

Taioke ons CUNbHO PXKaBbiX U OYEHb LLIEPOXOBATbIX MOBEPXHOCTEN BO3MOXHO NPUMEHATL CPaBHUTEMNb-
Hble WabnoHbl, ecnv JOCTUTHYyTa AOTOBOPEHHOCTL 00 MX MHTepnpeTaunM 1 npecbpa3oBaHUN B 3KBMBANEHT-
HOe 3HayeHuve Ra.

Cnepnyet yoensitb ocoboe BHUMaHWe Bbibopy 3Ha4YMMbIX M3MEPEHHbIX 3Ha4yeHui wepoxoeartocTtu. Mexoas
N3 TEKYLLIEro YPOBHS 3HAHWIA CHUTaETCA, YTo obnacTu, UMerLne paccesHHblie rmybokne MycToTbl, He co3gaT
CTONBKO MOTEPb, CKOMBKO yKasano 6kl nx naMmepeHHoe 3HadyeHve. [JencTBUTensHO, NMMHMK NOTOKa Hag Takumu
obrnacTaMu NpoxoasT Yepes NycToThl, He JOXOAA A0 AHA, M He CO34atoT 3HavyMTenbHo 6onbwux notepb. MoaTto-
MY PEKOMEHAYETCS UIHOPMPOBATb Y4acTky ¢ yrmybneHwem bonblue, Yem npubnumautensHo 1,5 mm.

lMocne TOro Kak BbILLEYNOMSAHYTblE YyTBEPXKAEHUA OyOyT NPUHATLI BO BHUMAHWE, COOTHOLLEHWE MEXAY
kg 1 Ra, onucanHoe hopmyrnoi (2), MoxeT BbiTh NpeaBapuTensHO NPUMEHEHO B TOM YNCTIE K CUTBHO PXaBbiM
NOBEPXHOCTAM.

5.3 Anana3oH WepoXoBaTOCTHU MNOBEPXHOCTEN

Tabnuua 2 nokasbiBaeT pekoMeHAyeMblid AuanasoH 3Ha4YeHui LWepoxXoBaToCcTu ANs Mogenen ¢ uenbio
ONTUMKU3VMPOBATL NpoLeaypy NepecdeTa, OeTanbHO ONUCAHHYK B pasgene 8.

Tabnuua 2— PekomeHoyeMbld QManasoH WepoxoBaToCcTen AnA MOLENBEHOW rMapoMaLLvHbI

KomnoHeHT | SP | Y | GV | RU | DT | TR | TS

Ragoy (MKW) | 04—16 | 04—16 | 02—08 | 02—08 | 04—16 | 04—16 | 04156

Tabnuubl 3 1 5 NnokasblBalT MUHUMAanNbHBIE PEKOMEHOOBAHHbLIE 3HAYEHMWS LUepoXoBaTocTen ana ane-
MEHTOB MPOTOTUNA, HUXKE KOTOPbIX HEe oxunaaetcs BnusHue Ha KIMO. Tabnuubl 4 1 6 nokasbiBaloT MakcMMarb-
Hble PEKOMEHOOBAHHLIE 3HAYEHMWS LLIEPOXOBATOCTU AN 3NIEMEHTOB HOBbIX TYpOUH.

1) Cnepyet 06patTs BHAMaHMWE, YTO aTOT KoatduumeHT 10 OCHOBAH Ha OHOM KOHKPETHOM UGCNEAoBaHUM CTapoii
pagnarnbHo-0CeBOW TYPOUHBI, NPU KOTOPOM 3HEPreTUYECKWE UCTBITaHWS NPOBOAUMNMCE 0 U NOCre BOCCTAHOBNEHUS cTa-
Topa 1 HanpaensawLlero annapara. [ina nogTBepaeHWa atoro dakTopa HeobxodWMbl AOMONHUTENBHBIE MCCNE0oBaHNS.
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Tabnuua 3 — MuHMManNbHbIE PEKOMEHOYEMBIE LLIEPOXOBATOCTH AN HOBLIX paguarnbHbIX UMK AnaroHanbHbIX HaTyp-

HbIX TMapomMallmH

YoensHas rugpaeBnudeckas sHeprua E, Ox-kr!

LlepoxoBaTocTb (MKM) KOMMOHEHTA 300 850 1400 3000 8 000
CnupaneHas kamepa Ragp =50 =3,2 232 =232 23,2
Cratop Rag,, =250 =232 =216 =216 =216
Hanpaenswwuin annapat Ragy =218 214 21,0 2 =20,8 @ =20,8 @
PaGouee Koreco Ragy, 218 21,4 21,0° 208° 208°
OTtcackiBatowan Tpyba Rapt 25,0 23,2 232 232 232
Bpaujatomeca Yactu Rarg 25,0 23,2 21,6 21,6 =216
HenoaBwkHble YacTu Rarg =50 232 z1,6 =216 21,6

@ EcTb NpPU3HaKK TOro, 4To HeBonblIWe 3Ha4YeHUs Ra MOryT YXyOLWNTLCS B TEHEHWE HECKOMBKMX MECSLEB.
Heobxogumbl ganbHellWwe UccneqoBaHusa, YTobbl Nydlle NoOHATL ABMNEHMs, BO3HUKawwWwme ¢ 0bpaboTkoi noeepx-
HOCTW, Korga maluHa paboTaeT B TeYeHNe HECKONMbKUX MECALEB.

M punmedvyaHune — 3HauyeHus LLEPOXOBATOCTH ONA I'IpOME}KyTDHHOﬁ y,qeanolh FVI,D,paBJ'II/‘I‘-IECKDFl QHEPTUU OOJTKHbI
ObITb NTMHENHO MHTepnonMpoBaHbl.

Tabnwu ua 4 — MakcumaneHble pPEKOMEHOYEMbIE LLEPOXOBATOCTY ONA HOBBIX pagnanbHblX UMW AUWaroHarnbHbIX HATYP-

HbIX rMapomMallmH

YaensHas ruapasnuyeckas sHeprua E, Dk-kr'

LLlepoxoBaTocTb (MKM) KOMMNOHEHTa <2000 > 2000
CnuvpaneHas kamepa Ragp <250 <12,5
Cratop Rag,, <250 <125
Hanpaenstowmia annapat Ragy, <125 <6,3
Pa6o4ee koneco Rag, | < 3,2 ona pervoHa A Ha CTOpoHe paspseHus; | < 3,2 AnA BCeX PErMoHOB

< 6,3 onA ocTanbHbIX PETVOHOB

OtcacbiBatowas Tpyba Ragt <250 <125
Bpawatowmecs yactu Rag < 25,0 <125
HenoaBuXHble YacTu Rarg <250 £12,5

|

|

|

|

S N -

TypbuHa
E<2000 Dwckr-’!

TypBuHa
E>2000 D-kr-!

Hacoc-TypbuHa

|
|
|
T
|
|
|
|
|
|
[

PucyHok 3 — 3oHbl WepoxoBaTocTy ANs NOBEPXHOCTEN NnonacTer paguansHo-0CeBOW rmapoMalLvHbI
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Tabnuua 5— MWUHUMAnNbHBIE PEKOMEHOYEMbIE LIEPOXOBATOCTH [ANA HOBBLIX OCEBLIX HATYPHLIX TMAPOTYPBMH

YoenoHas rugpasnunyeckas aHeprus E, ,[I,)K-Kr’1
LLlepoxoBaTocTb (MKM) KOMMNOHEHTa 30 130 300 600
CnupaneHana kamepa Ragp 26,3 >24.0 >3,2 =210
Cratop Rag,, =6,3 =240 =3,2 =220
Hanpaenstowmia annapat Ragy 26,3 24,0 232 220
Pabouee koneco Rag, 224 21,3 20,8 : = 0,6 .
OrcacbiBatowwas Tpyba Rag; 26,3 =240 >3,2 =220

@ EcTb NpM3HaKK Toro, Y4To Hebonblune 3HavyeHus Ra MOryT yXyaWWTeCs B TEYeHWe HeCKONMBKUX MECSLEB.
Heobxogumel ganbHellwne nccnedoBaHms, YTobel Nydlle NOHATL ABNEHWs, BoO3HUKaLWve ¢ obpaboTkoin noBepx-
HOCTW, KOTda MaluuHa paboTaeT B TEYEHNE HECKOMNBbKMX MECSLIEB.

M pupmMmedyaHne — 3Ha4veHunA wepoxoBaTtoCTu gna I'lpOMe}KYTO‘-IHDI?I y,qeanoﬁ FM,D,paBﬂHHECKGI;I SHEPTMK OOITKHBI
ObITb NTMHENHO WHTEPNONMPOBaHbI.

Tabnuua 6— MakcumanbHble pekoMeHAyeMbIE WEePOXOBaTOCTM A HOBbIX 0CEBbIX HATYPHbLIX rMapoTyPOUH

YaensHas ruapasnuyeckas aHeprua £, Ou-kr’
LLlepoxoBatocTb (MKM) KOMMOHEHTA <300 > 300
CnupaneHas kamepa Ragp <250 <125
Crartop Ragy, <25,0 <125
Hanpaenstowwmin annapat Ragy 2.5 <6,3
Pabouee koneco Ragy <6,3 <32
OtcaceiBatolan Tpyba Rapt <250 <125

PMCYHOK 4 — 3o0Ha LEPOXOBATOCTU NOBEPXHOCTK ONA nNonacTtn oceBon rmapomMmallinHbI

6 HopmupoBaHHbIe BeNMMUYMHbI MacliTabupyembix NOTEPb U OTHOCALLMECS K HAM
napameTpbl

6.1 OcHOBHbIe NOMNOXeHUA

B HacToaulem nogpasfene npeacrasneHbl 3Ha4eHns deoorer M K oo MCMOMb3yeMble Ana pacyeTa no-
npaskv KM/ ynenbHon ruapasnn4eckon 3Heprn, 1 Takne 3Ha4eHns dy. U Ky, KOTOPbIE NCMNOMb3YHTCA AnA
nepecyeta KIN[ anckosoro TpeHus. OHK oTHOCATCA K 6a3oBoMy 3HaueHuto ymcna PeiHonbaca Re o= 7-108 u
COOTBETCTBYHOT MallWHAaM C rMagKol NOBEepPXHOCTLH.

6.2 KoadhchmumeHT BbICTPOXOQHOCTH

Mmapaenuyeckas malumHa noboro Tvna xapakTepusyeTca CBOEN ObICTPOXOLHOCTbIO B TOYKE Makcu-
mansHoro KM, paccuMtaHHoro no cnegyrowen opmyne:
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n-Q° 05 _ Qup>’
_ _ 2 n
Nqg = EO’75 A Nqe = ngp Qgp ” = E 0,75’ (15)
nD
rie E — yoenbHasa rugpasnuueckas aHeprsa mawwuHbl, Dickr '

Q — pacxop, NPOXOAALMIA Hepes MalluHy, m3/c;

n — vacToTa BpaLieHus, ¢ 1.

[na obpaTnmbix Hacoc-TypbuH NpoBoaAT pacudeT KosdduuueHTa BLICTPOXOOHOCTU B Ka)XOO0N TOuKe
MakcumansHoro 3HadeHuns KO npu pabote B pexumMe TypbuHbI U B pexumMe Hacoca. [JaHHble 3Ha4YeHus uc-
NOMb3YIOT Kak UCXOAHbIe, ANs onpedeneHus maclwtabupyemblx noTepb Npy pabote B TypOUHHOM MMM HaAcoC-
HOM peXuMe COOTBETCTBEHHO.

Bo Bpemsa nepecyeTta CABUI NO YAEMbHOW rMapaBiMyecKon aHeprum, 00beMHOMY pacxogy U MOLLHOCTM
Bbi3biBaeT cABUm Nqp.

OpwHako aTa pasHuua o4eHb Mana. Hanpumep, nsmerenus Nog Ha 1 % npusopsaT k pasHuue B KN/ me-
Hee 4em Ha 0,01 %.

Tak kak koathdULNeHTbl BbICTPOXOLHOCTN PasfYHbIX MalLWMH Pa3HbiX NMPOM3BOAMTENeN AN18 OguMHaKo-
BbIX YCIOBMWA MPOTOTANA O4YeHb BMU3KM, TO BO3MOXHO 3adMKCUPOBaTh Urcorer Kucor ATref U KT 3a@paHee B
cneundukaumn. Kpome TOro, Ans CPaBHUTENbHBIX MOAENbHBIX UCMbITaHUA 0BLiMe 3HaYeHNs decoen Koo
O1ref M K1 AOMKHBI BbITh ONpeaeneHsbl U CornmacoBaHbl A0 TOro, kak ByayT yctaHoBneHsl rapaHtum K.

6.3 NapameTpbl anAa nepecyeta KN yaensHon ruapaBnMYeckon aHeprum

6.3.1 OcHOBHblEe NONOXEHUA

Mocne BbluUCNEHNSA KOBMDMULMEHTA BbICTPOXOAHOCTU KOSMMULIMEHTI dicpef U K oo ANS MOAENU ¢
rmagKon NnoBepxHOCTbI, Tpebyemble ANs UCNONb30BaHUA B hOpMyne pacyeta nonpasku, MOryT BbiTb onpe-
JeneHbl NOCPenCTBOM YpaBHEHWIA, NPUBEAEHHbIX B Tabnuuax 4, 5,6 u 7.

6.3.2 PapuanbHo-oceBbIe TYPOUHBI

Tabnuua 7 — Hopmanu3oBaHHbIN MHAEKC MACLLTABUpyeMbIX NOTEPb Uiy M HOPMANU3oBaHHbLIA KaKTOp CKOPOCTH
K,co ANA PaananbHo-0CeBbIX MMapOMallvH

KOMMNOHEHT NPOTOYHON YacTn

decoret Kuco

CnupanbHas Kamepa

dgpres = 0,40/100

K,sp = ~0,5 Ngg + 0,33

u

KonoHHbI cTatopa

O syret = (—Ngg *+ 0,40)/100

Kusy = =14 Nog + 0,60

Nonatku HanpaenAwuwero annaparta

degyrer = (~2.9Nge + 1,65)/100

Kugy = =33 Ngg + 1,29

Pabouee koneco

deruref = (3:4Ngg + 0,55)/100

iuru =—1:3 Ngg + 0,90

u

OtcackiBarowan Tpyba

depTret = (0,5Nqg *+ 0,05)/100

€= 0728

3anHTEepECOBaHHBbIMKW CTOPOHAMWN.

KOHTPaKTHbIX MOOENbHbIX WCNbITaHWA,

MpumMmeyaHune — BeilenpuBeAeHHble opMynbl AeHcTBUTENBHEI AN 0,06 < N, < 0,30. 3a npegenamm aToro
OmnanasoHa 3Ha4YeHus He npoBepAlTcs. B cnyyae ecnu dopmynbl nepecyeTa NPUMEHSIOTCH K OUEHKE pesynsTaToB
TO OOmKHO ObiTb 3aKMIOYeHO npedBapuTeNlbHOe CornalieHve Mexagy

6.3.3 Hacoc-Typ6uHBI

6.3.3.1 TypOUHHbIA pexum paboTel

Tabnunuya 8 — HopmanusoBaHHbIN MHOEKC MacITabrpyemMbix noTepsb decoret M HOPMANM30BaHHLIN akTop CKOPOCTK
Kyco OnA Hacoc-TypbuHbl B TYpGUHHOM peskume

KOMMNOHEHT NpoToYHON YacTK

Kico

CnuvpaneHas kamepa

dECOref
degprer = 0,45/100

Kusp=—0,5 Ngg + 0,34

KonoHHbI crTatopa

Oesyrer = (~Ngg + 0,45)/100

Kusy = 1.4 Ngg + 0,57

Nonatku HanpaenAwLwero annapara

egyrer = (~2.9Nge *+ 1,65)/100

Koy =33 Nyg #1.23

Pabo4ee koneco

Oerurer = (34Ngg + 1,35)/100

Kury = —1,3 Ngg + 0,87

OTcacblawLlan Tpyba

Oeprrer = (0.5Ngg + 0,05)/100

¥, ror= 0581
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OkoHYaHue mabnuupbi 8

MpumevyaHue — BoilenpueeaeHHble popmynbl AericTBUTENbHBI ANs 0,06 < N < 0,20. 3a npegenamm aToro
JuanasoHa 3HaveHws He npoeepsatoTcs. B cnyvae ecny copmynbl nepecyeTa NPUMEHSOTCA K OLEHKe pe3ynbLTatoB
KOHTP&KTHbIX MOAEMbHBIX UCNBITaHUA, TO AOMKHO BbITh 3aKNOYEHO NpeaBapyTENbHOE cornalleHne Mexay 3avHTepe-
COBaHHBIMM CTOPOHAMMU.

6.3.3.2 HacocHbIin pexum paboTbl

TaGnuua 9 — HopmanusosaHHbIii MHOESKC MaclUTabupyembix NOTepb dee g e M HOPMANN30BaHHbIN hakTop CKOPOCTH
K,co AN HAacoc-TypBUHEI B HACOCHOM peuMe

KoMMNOHEHT NPOTO4YHON YacTH decoref Kuco

CnupanbHas kamepa despres = 0,45/100 K,gp = —0.5 Ngg + 0,31
KonoHHel cTatopa degyref = (“Ngg + 0,50)/100 Kugy = —1.4 Ngg + 0,53
Nonatkm Hanpasnswwero annapara | degypes = (—2,9Ngg + 1,65)/100 Kygy = —3.3 Ngg + 0,96
Pabouyee koneco derures = (3.4Nge + 1,55)/100 Kru=—1.3 Ngg + 0,79
OtcacsiBatowan Tpy6a Aeptrer = (0.5Nge + 0,05)/1100 Ko7 = 0.27

Mpumevarnue — BeliwenpusenenHsie dopmynel AeictButensHel ana 0,06 < Noe < 0,20. 3a npepenamu
3TOro AvanazoHa 3Ha4YeHus He nposepstoTca. B cnyqae ecnu chopmynbl nepecyeTa NPUMEHSIIOTCH K OLEHKe pesyrb-
TATOB KOHTPAaKTHbIX MOAENbHbIX WCMbITAHWA, TO OOMKHO OblTh 3aKkMNioYeHO npefBapWTenbHOE CormalleHue Mexay
3aVHTepeCcoBaHHbLIMW CTOPOHAMMU.

6.3.4 OceBble rMapoMallUHbI

Tabnuua 10— HopmManusoBaHHbIA MHAEKC MaCLUTabUpyeMbiX NOTEPb dpqq,er M HOPMANU30BaHHGIN (haKkTop CKOPOCTH
K,co ANA 0CEeBbIX NMAPOMaLLNH

KOMMNOHEHT NPOTOYHOW YacTu decoref Kuco
Pabouyee koneco derures = 2:45/100 K,ry = 1.03
Bce HenoasikHbIe YacTu desTrer = 1,23/100 K,g7=0,19

Mpumevarune — BolwenpuseaeHtsie dopmynel aedcTauTensHbl Ana 0,25 < Noe < 0,70. 3a npenenamu atoro
JuanasoHa 3Ha4yeHWs He npoBepstoTcsa. B cnyyae ecnu hopmMynbl nepecdeta NPUMEHSOTCA K OLEHKe pesynbTaToB
KOHTPaKTHbIX MOAEMBHbIX UCNbITaHWA, TO JOMKHO BbiTk 3aKNIDYEHO NpeBapuTeNbHOE cornalleHne Mexay 3auHTepe-
COBaHHbIMM CTOPOHAMMU.

6.4 NapameTtpebl ana nepecyeta KM mowHocTH (AMCKOBOE TpeHUe)

6.4.1 PaguanbHo-oceBble TYPGUHbI
Ins nony4enns dyq W KT UCMOMbL3YIOTCA cneayouime ypasHenns (cm. D.3):

0,004 | 1
Otref =| 0.44 + NQE2 100 Ansi 0,06 < Nge < 0,30, (16)
Kt = — 5,7 Ngg *+ 2,0 unn 1,0, ncnonbaytot 6orbluee 3HayeHue. (17)

dopmyna dy,.t AENCTBUTENbBHA ANSA COOTBETCTBYIOLWIEro AnanasoHa koadduumeHta BbICTPOXOAHOCTH.
3a npegenamu 3ToOro gManasoHa 3HadeHus He npoBepsatoTes. B cnyyae ecnu dhopmynbl nepecyeTa NnpuMeHs-
I0TCH K OLleHKe pe3ynbTaToB KOHTPAKTHBLIX MOAEMbHbBIX UCMLITAHUIA, TO AOMKHO BbiTh 3akmoyeHo npeaBapu-
TenbHOe cornalleHne Mexay 3avHTepecoBaHHbIMW CTOPOHaMMU.

6.4.2 Hacoc-Typ6uHbI

6.4.2.1 TypOUHHEIA pexuM paboTsbl

Ins nony4enns dyqf W KT UCMOMb3YIOTCA cneayouime ypasHenns (cm. D.3):

0,012 | 1
Arres =| 0,97 + NQE2 ‘T Ae 0,06 < Ngg < 0,20, (18)
Kt = — 8,3 Ngg + 2,7 vnn 1,0, ncnonbaytot 6osbluee sHa4yeHue. (19)
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®opmyna dy.o¢ OEACTBUTENBHA [A COOTBETCTBYIWEro AnanasoHa KoadduuneHTa BeICTPOXOAHOCTH.
3a npegenamMuv 3TOro gManasoHa 3HavYeHusa He npoBepstoTcs. B cnyyae ecnn hopmynbl nepecyeTa NpUMEHS-
IOTCA K OLeHKe pe3ynkTaTOB KOHTPaKTHBIX MOAEMNbHbLIX UCMbITAHUI, TO ACMKHO BbITe 3akmodeHo npeaeapu-
TernbHoe cornalleHue Mexay 3avHTepecoBaHHbIMW CTOPOHaMMU.

6.4.2.2 HacocHbIR pexum paboTbl

Ana nonyyeHns dr oW K1 UCNONb3YIOTCA crieaytoune ypasHenus (cm. D.3):

Arref =| 1,23+ 0’0125 ot Ansa 0,06 < Ngg < 0,20, (20)
Noge 100
kr=—-7,5 NQE + 2,7 unu 1,0, ucnonbayloT BonbLuee 3Ha4YeHWE. (21)

®opmyna dy..; AEACTBUTENbHA AN COOTBETCTBYIOWENo AnanasoHa KoadduumeHTa GbICTPOXOAHOCTH.
3a npegenamm 3TOro AvanasoHa 3HavyeHus He npoBepalTcs. B cnyvae ecnu dopmynsl nepecyeta NpMMeHs-
IOTCH K OLeHKe pe3ynbTaToB KOHTPaKTHLIX MOAENbHbLIX MCMNbITAHWIA, TO OOMKHO BbiTh 3aKMOYeHo npeaBapwu-
TENbHOE cornalleHve Mmexay 3anHTepecoBaHHbIMW CTOPOHaMM.

6.4.3 OceBble MallUHbI

TpeHue Ha BTyINnKe pabodero Koneca oceBbiX MallWH BbI3bIBAET HE3HAYMTENBHLIE MOTEPU MO CPAaBHEHUIO
C rMapasnuyeckuMm notepsmu. NMoatomy Ana OCeBbIX MaLWWUH dros NPUHUMAETCS paBHbIM 0.

7 MNepecyeT Ha HaTYpPHY rMOPOMALLUHY

7.1 OcHOBHbI€ NONOXeHWsA

CyluecTByloT ABa ankTepHaTUBHBIX MeToga And npeobpasoBaHuA pabounx xapakTepucTUK MOLENbHON
rmapoMalunHbl B pabovme XxapakTepucTMKU HaTypPHOW rMapoMalluHel. [epBbii — «OOHOCTYNeH4aThIA MeToa»,
npu koTopoM pabo4ve xapakTepucTuMKK MOLENW B ONTUMAaNbHON TOYKE NepecyuThiBaloTca B paboyune xapak-
TEPUCTUKW HATYpHOM TypOWHbI B onTuMarnbsHon Todke (M — P). [dpyron — «aByxcTyneHyatbii Metoa». Mpwn
3TOM MeToAe pabouve xapaKTepucTUKW, MONyYEeHHbIE NPK pasHbiXx 3Ha4YeHUsax uvicna PelHonbaca, cHavana
nepecunTbiBaOTCA B paboune xapakTepucTvkn 6a3oBor MOAenn, ONMCAHHOW onpeaeneHHbIM 3Ha4YeHNeM Ync-
na PenHonbaca (Rey) 1 WepoxoBaTocTbio (Ragqy«) B COOTBETCTBUM C pUcyHKOM 5. 3T0T npouecc (M — M*)
HasbiBaeTcs «HOopManwusauuen». 3atem, nocne HopManusauun, paboyve xapakTepucTukm baszoBow mogenu
nepecyuTLIBATCHA B paboyne xapakTepucTUK1 HaTypHOW rugpomaluvisl (M* — P).

1,0 1
Bng
|
! I
i |
| |
| | 8 Epopt
| 5 Mnagkas noBepxHOCTL
i EMopt A
S Erer I I Scbchexr
|
i : | ' LUIepPOXOBATOCTH
I ¢
I : T hmopt MhPapt
/ > I |
| |
/ ' '
Mhae | Awanason |
I Rewm | |
c I _’I
Ra cCOoOM*® I |
' | Hopmanuaaumns ot Reyy; K Re
Reyy=Re .y Repopt Rs,

PucyHok 5 — Hopmanusauus gaHHbIX UCMbITaHWUA OT ReM‘ [0 Rey. 1 0T Rey,. Ao Rep
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lMpegcTaBneHHas B HACTOsWEM CTaHAapTe HopManusauusa npegnonaraert:

- uncno PenHonbaca 6azoson mogenu Rey,. paBHo 6azosomy vucny PeiHonbaca Re =7 - 1068;

- 3Ha4YeHus WepOoXOoBaTOCTM MoBepxHOCTU GasoBon Momenu Racgy+ PaBHbl Ga3oBbIM 3HAYEHUAM
Racoprer: TPEACTABNEHHBIM B Tabnuue 12.

Mpouenypbl BelMUCEHWA NogpobHO onucaHbl B pasaene 8. MeTtoa ABYXCTyneH4YaToro nepecyera 4on-
YEeH NPUMEHATLCS, KaK CTaHAaPTHbLIA ANA KOHTPAKTHbLIX MOAEMNbHbIX UCMbITAHWUNA.

XoTa 3TM ABa MeToda OalT Crerka oTnMyarllmecs 3Ha4eHus nepecyera, «0QHOCTYNeHYaTbli MeETOO»
MOKET MCMOMb30BATLCH OPMEHTUPOBOYHO AMA NPOBEPKK nepecdeTa paboqnx xapakTepucTuk TONbKO B ONTH-
MarbHOW TOMKE.

JanbHelwne nccnegoBaHMs NO3BONSAT YTOYHWUTL NPOLLECC HopManuaauuy npu nobbix 3HadeHnsx Peir-
HOMbACA M LLEePOXOBaTOCTH.

MepecyeT rMapaBnUYecknx paboumx XapakTepWUCTUMK KaXZOoW WHAMBWMAYaNbHOW i-A TOYKM WMCMBITAHUA
(vnaveuayaneHble sHadenna ansa AEy oy AQpsmei AT s>y M NOCTOAHHBLIE 3HAYEHWUA ONA COBOKYMHOCTM
Touek AnA AEy op, AQysp, ATpr.p) PACCHNTAHBI ANA TMAPABMNNYECKN CXOXMUX YCNOBMIA paboThl G NCMOMb-
3oBaHveM copmyn (22) — (33):

- OT UCMNbITAHHOW Modenu k bazoror mopgenu (war 1, roe TypbuHa A — 3to M, a TypbuHa B — ato M*)

- 1 oT 6a30BON MOZENW K HaTypHOW rugpomawnHe (war 2, roe TypbuHa A — ato M* n TypbuHa B —
ato P).

7.2 NpegnonaraeMbli MakcUManbHbIA rugpasnuvecknin KMng

MNpennonaraeMelid MakcumansHbl ruapaenudeckuin KN4 ny a4, onpedensetca kak Kr vaeansHow
MOZenu Npy ykazaHHOM 3HayeHuu Yncna PelHonbaca v rmagkown noBepxHocTH Bes3 kakmx-nubo rugpasnuye-
CKMX KMHETUYECKMX NOTepb, KpOMe NOTEPb Ha TPEHWE N NMPOTEYEK.

B HacToawem crtaHgapTe npeanonaraemMbidi MakcumarnbeHbid rugpasnudecknid KM moaenu Mpamaxref
onpeneneH npu 6a3oBbIx Yenoeuax (Re i U Racomren)-

370 BblpaxaeTcs crnegyowum obpasom:

Mhamaxref = (1- 8gref)-(1-81ref ) N
rae dgs — OasoBble MacwTabupyembie NOTEPU MMAPABIMYECKON dHeprum (cM. B.3.2 ans paguansHo-oce-
BbIX TypbuH, B.3.3 ons Hacoc-TypbuH n C.6 ansa oceBbixX TypbuH);
O1.of — DasoBbie MacwTabupyembie auckoBbie notepu (cm. D.3.1);

Ng — obbemubin KM, Tonbko Ans pacyeta Npamaxmref Mo PaBeH 0,99 ans pagvanbHbIX MalwmH v
paeeH 1,00 4nsa oceBbIX MaLLWH.

Hanee NpamaxMrer PACCHMTBIBAETCA cornacHo Tabnuue 11.
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3HaueHusa NhAmaxMref B 3@BUCUMOCTH OT KOQCbeMLI,MeHTE 6blCTpOXO,[lHOCTVI npencrtaBliieHbl Ha pUCYyHKe 6.
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PwvcyHok 6 — BazoBbi npeanonaraembeld MakcuManboHbld rugpaenuydeckuia KM

Ero sHaueHne pomkHo GbiTb NMpeobpasosaHo B ycrnosBua Touku ontumarnsHoro KM (Rey v Ragoy)

T. €. B Nnamaxm A0 CpaBHeHus C nhMOpt'
Ecnu Ha mogenu OOCTUTHYTO 3Ha4YeHWe onTumaribHOro KI'I,E[ Bbille, 4em nhAmaxM’ 3HaA4MT, NoTepn Ha

TPEeHUe HUKe CTaHOapTHbIX 3Ha4YEHUN.

B Takom cnyvae cTaHOapTU3MpOBaHHbLIE KOMMOHEHTbI NOTEPb, NPedyCMOTPEHHbIE 3TUM CTaHOApTOM
(dECQref’ O1rep 1 — Ng)s PABHOMEPHO YMEHbLLAIOTCS NYTEM YMHOXEHUS WX HA KOIDPULMEHT K., onpeaens-
emblin crnegyowmnm obpasom:

B (1"nhMopt)
corr — T -

(1 “NhAmaxM )

OnTtumaneHbiil KMO gorkeH 6biTh NPOBEPeH Npu 3HadYeHun yncna PeiHonbaca, BNMakoM K 3HaYeHUIo
OKpYXarLWux To4EeK Ha yHMBepcaanOFl XapakTepuncTuke.

7.3 Tmapasnuyeckun KNQ

Mmapaenuyecknia KM HaTypHOW rnapaBnivM4eckoil MallvHbl MOXeT ObiTb paccunTaH ¢ NOMOLLBIO criegy-
roLwen opmynbl:

b _ Nem 7w * Name [1+/_\.E *)-(HAQ *)-(1+AT )
MM MeEM MITM™ “Tlam MM M- MM

"he _ _MEep TP -NapP
Mhvs MEM* - TMm - Nam*

(22)

(1 +Ag, ) . (1 +4q,. . ) . (1 +A )

Nhm* N
il R OTbpacbiBaHWe 4YneHos

Nhm Mhm*
BTOpPOIro n Bornee BbLICOKOTO nopAgKoB AaeT He3Ha4dYuTernbHOEe OTKITIOHEHWE OT TOYHOM CbOpMyﬂbiZ

MaTemaTtudeckoe HDEOGDESOBBHME nPMBOOUT K MHOXUTENAM

= Mhm* .
ANhM—M* = ThM (m— = T | Ay T AQy_ e t ATM..)M‘ ’
(23)
s Thp ~
AN 5P = T (W_ =Wnnte | Ay s T80 FAT, L b
B crny4vae 0oCeBbIX rmgpomMallnH e reoMeTpUYecKn NnogoBHbIMK 3a3opamu
ATM-;M* = AQM-—)M" = ATM*-H)F' = AQM“—;F’ = 0. Torna npueefeHHas Bolle hopmyna NPUHUMAET YNPOLLEHHbIR BUA!
24
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Db _ NEM® _ (1 FA )
Thv MM Mo (24)
hp _ MEP _ (1 +Ag. . )
v Mem Ll
nnu
Nhm
AMhM—sms = Nhm (m— )‘ Thm '(AEM m*)’
(25)
Nhp
AMhmp —T]hl‘\/l*'(__ )_nhM' Ay )
= nhM* ( M )P)

7.4 YaenbHana rugpaBnuMyeckan 3Heprus

7.4.1 TypOVHHBIN peXUM
B rugpaBnuyeckn nogobHbIX YCroBUSX yaenbHas rugpaBnuuyeckas aHeprusa npeobpasyeTcs nocpeg-
CTBOM CMeayoLMX YPaBHEHWIA:

2 P 2 2
Em My D e oy D T+l o

E_P_["_Pf[i]z.[MJ_("_Pf{Dpf. )
En+ iy Dy NEp v D+ +Ag,. .

7.4.2 HacocCHbIA pexum
B rugpaBnuueckn nogoBHbIX YCNoBUsX yAenbHaa rugpaenuyeckas sHeprus npeobpasyeTtcs nocpef-
CTBOM CreaytoLmnX YpaBHEHWIA:

2 2 2 2
_EM*_(’M] _(DM*J .(”EM*}_(’MJ {DM*} (1+2¢, )
Ey  \ my Dy NEm oy Dy M
2 2 2 2
E_P:(”_P] (i) {“EP}:[”_PJ [D_P} (1+2e, )
Eve \nwe) \Dw) \Mem) \’we Dy~ e
7.5.1 TypOUHHBINA peXum

B rmgpaerindeckn I'IO,D,OBHb]X YCNOBUAX yAernbHadA rngpaBsnnyeckas sHeprusd npeoﬁpasyeTcsq nocpen-
CTBOM cnegyruux ypaBHEHMI;'IZ

3 3
%:M.(%}.M:M.[DM*). 1 ]
Qm v \Du) Mgy M \Du/ (1+2q,,.

3 3
Q_P_”_P.[D_P} .M_”_P.[DP) [
Qv e \Dw-) mMap v \ Dy I+ Ag. .
7.5.2 HacoCHbIN pexunm

B rmgpaBrindeckn I'ID,D,OSHbIX YyCNnoBUAX yaenbHaa rugpaenuyeckas aHeprus npeoGpasyeTCQ nocpen-
CTBOM Cnegyruwux ypaBHEHHI;'I:

g 3 3
M_”M*{DM*J %_M_M(ﬂJ (1+2q, )
MMt /!

(27)

7.5 Pacxop

(28)

Qm "™ (Du) mam ™ \ Dm
5 4 (29)
Qi_”_P{i] .“Q_Pn”_P.(iJ (142, )
Qe e (Dw ) nam v \ D Mer
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7.6 KpyTAwWMIA MOMEHT

7.6.1 TypOUHHbLIA pexum
B rugpaenuyeckn nogobHbIX YCrNoOBUSIX yOoenbHas ruapaBnuyeckas sHeprus npeobpasyeTcs nocpeg-
CTBOM CIeflyloLMX YpaBHEHWN:

2 5 2 5
%_MZW_M[”L] (Dl) (”T_M]:F’L[”L} [DL] (1eag, )
Tom P\ Ny Dy L VIR ITVIRNLY D Mo
2 5 2 5
Tm_P_P@_P[”_PJ .(DP} .(“TP ]_ Pip (”_P] [D_P} (1+ag, )
Tome P \nve ) \Dw+ ) \ntme ) prawe \owe ) \ D MeE
7.6.2 HacoCHbIA pexum

B rmopaerinyeckn I'IO,EI,O6HbIX YCrnoBuAX yaeribHaAa rugpaBsiyeckans aHeprud ﬂp906pa3yETCﬂ nocpen-
CTBOM ClnefytoLwmnx ypaBHEHVIJ;I'.

2 5 2 5
Tmme _ P _[”M*J _(DM*) ( 1M ]: P1m* (M} _(‘DIVI‘) _ 1
Tom  Pim My Dy v/ Pm \ M Dwm 1+Ap .

2 5 2 5
Tove Pawe \ e Dy NTp Pim+ \ M Dwr- Ll P

7.7 MowHoOCTL

7.7.1 TypOUHHBLIN pexUM
Mpw rugpaBnMyeckn NogobHbIX YCNOBMAX MOLLHOCTL NpeobpasyeTcs no crefywnm YpaBHEHUAM:
P = Pme - Emme - Qume - i
TAE Py« — NNOTHOCTL BOAbI 6as3oBO MOgEnK, paccHMTaHHas npu Pampm = 101325 Ma 1 temnepatype Boabl
tyyr = 20 °C.
Lanee Fnp = P1p - Emp - Qip - M- (32)

7.7.2 HacocHbIA pexum
Mpw rugpaBnuyeckn NogobHLIX YCNOBUAX MOLLHOCTL Npeobpa3syeTcs No CrneayolnuM ypaBHEHUAM:
1

Fams = Pm*  Emme - Qi - :
Nhm*

rae py« — NMOTHOCTbL BOARI 0a30BOM MOAENW, paccuYUTaHHas Npu Pambm+ = 101325 lNa n Temnepatype Boabl
tume = 20 °C.
1
Hanee Pnp = pP1p - Emp - Qip - —— (33)
Nhp

8 MNpouenypa pacuera
8.1 OcHOBHble NonoXeHUdA

Wcnonbaya metogbl namepeHus, onncanHble B MOK 60193, ans kaxgon pexxMmMHOR ToYKKM nony4atoT ab-
COMIOTHBIE Ai@HHbIE UCMbITaHNA Moaeny, Takue kak Ny, Ey, Qu, Ty, Py Repy M T. 4. C nomoLLbio JOoNOnHUTENb-
HbIX abCOMWTHBIX AaHHbIX MOGENW U NPOTOTMNA, TakUX Kak n, D, g n p, MOXHO paccunTaTb COOTBETCTBYIOLLME
OaHHbIE O MPOM3BOAUTENBLHOCTW HAaTYPHON rMOPOMaLLNHbI.

Mpuvnaraemsbie Bnok-cxembl (PUCYHKM 7, 8 1 9) NnpeacTaBnsalT BCH Npoueaypy, HadMHasi ¢ pacyeTa Ko-
achpuumeHTa BbICTPOXOOHOCTU 1 3aKaH4YMBasA pacyeToM AaHHbIX pabovmMx XxapakTepucTMK HaTypHOW TypBuWHbI,
KaK onucbiBaeTcs B NnpunoxeHun F.

[Ba meToga onuncaHsbl:

- «ABYXCTYMNeHYaTbli» (CM. PUCYHKM 7 1 8), ABNAIOLWMIACA PeKOMEeHA40BaHHBIM CNOCoboM;

- «OOQHOCTYNEeHYaTbIA» (CM. PUCYHOK 9) ANA ONTUMAarbHOW TOYKMN.
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Mpoueaoypa pacyeta nogpasymeBaeT WM3MeHeHWe YOernbHOW rMapaBfiM4ecKOn 3HEPrUn U MOLLHOCTW
Ha BCEW yHMBepcanbHOW XxapakTepucTuke. YTobbl Mony4ynuTb pe3ynsTaTbl HATYPHOW TypOUHbI NpKU 3agaHHON
yAENbHON r’MOPaBNUYECKON 3HEPTUU U BIXOOHOW/BXOOHON MOLLHOCTH, HEODXOOUMO TOUMHO MHTEPMONMPOBAaTh
MeXay ToYKamu nepecyHUTaHHbIX 3HAYEeHUIN HaTypbl, pacCUYUTaHHbIMW MO U3MEPEeHHbIM TOYKaM HopManu3o-
BaHHOW Mogenu.

8.2 bazoBana mogenb

B TedyeHne ucnbiTaHnin TPyOHO nogaepXweatb 3Ha4YeHWe 4Yucna PelHonbaca HenaMeHHbIM ONS BCEX
pPeEXMMOB BCEro Anana3oHa WCMbITAHURN. ,D,anee HEOSXO,EI,MMO NMPpUBECTU OaHHblIe BCeX UCTMbITAHHbBIX PEXWMOB K
BazoBon Moadenu. 3ToT npouecc npeoﬁpasoBaHMﬂ MHONBUOYAIbHbIX 3Ha4YeHu K BazoBbIM YCnoBuaM onpeje-
NeH KakK « HopManu3aunsa OaHHbIX UCTIBITAHUR Y.

CJ'IE,CI,yI-OLIJ,I/Ie H6asoBble YCNoBUA OOJIKHBI NPUMEHATLCA K GaszoBon mMogenu. Taknum OGD&SOM:

Yucno PenHonbaca: Reyp=Re=7" 1068,

Temnepatypa BOObl B MOOENN: L = farsr = 20 °C.

ATmocpepHoe gaBrneHue: Pambm* = Pambrer= 101325 MMa.

LllepoxoBaTocTb MOBEPXHOCTU: Racom+ = Racomrer B COOTBETCTBUM C Tabrimuen 12.

HanoxeHHblie reoMmeTpmn4eckKun HO,D,OSHI:IE YNIOTHEHUA C WCMbITAHHOW MOOENLI0.

Tabnwuuya 12 — basosad wWepoxoBaTocTk 6a30Boi MOAENU Rac e

KomnoHeHT | SP | sV | GV | RU | DT | TR | TS
Racoprer (MKM) | o8 | o8 | o4 | 04 | 08 | 08 | 08

8.3 CpaBHeHMe pa3nU4HbIX Mogernen

[Npu cpaBHEHUU pasfU4YHbLIX Moaenen yHMKaJ’IbeII;‘l AVnaMeTp B6a3zoBoi Mogenu DIVI‘ A0mKeH BbiThb yCTa-
HOBINEH B COOTBETCTBMK C YCIOBUAMM, YKa3aHHbIMKU B 8.2.

B Crny4ae OTCYTCTBUA nogobus yFIJ'IOTHeHVIl?I MeXxay mMmogenamMmm peKkoMmeHgyeTCd UCNonb3oBaThk OABYXCTY-
neH4yaTbln MeTos;

- MEePBbLIA War: oT KaX40W UCMLITAHHOW MOLENU K basoBon mogenu 6es KOppeKkunn reoMeTpmu4ecKoro
YNNOTHEHUA;

- BTOPOW Lwar: ot basoBoW mogenu K Mogenu ¢ YKa3aHHbIMW YNINOTHEHUAMK. leomeTpusd yI'IJ'IOTHeHMl?I
paﬁoqero Koneca OTHOCUTCA K YKa3aHHOMY OWUaMeTPY.

8.4 Mpouegypa HopManu3aUuMu SaHHbIX UCNbITaHUA: war 1

[na Toro ytobLl NpecbpazoBaTe MHAWBUAYANbBHLIE 3HAYEHUS aHHbLIX UCMbITAHWIA | B 3Ha4YeHKs npu ba-
30BbIX ycnoBusix, nepecyeT KM gonxeH BLINOMHATLCA MO Creaykollen npoueaype (CM. pUCYHOK 7):

- pacyeT koaduLmeHTa BbICTPOXOAHOCTH Nqg B To4ke ontumansHoro Kr no popmyne (15);

- cpaBHeHue ontumanesHoro K[ no ncneitaHnam NhMopt C TPEANONaraemMbiM MakcMmManbHbIM Kng, npe-
o6pasoBaHHbIM B ycrnosua ontuMansHoro KM Mogeny My amaxwe:

- pacyeT nHAekca macwrabupyemMbix notepb decoes M MHAEKCA CKOPOCTU K oo KEKAOTO KOMMOHEHTa
NPOTOYHOM YacTu B Touke MmakcumansHoro KM (cm. 6.3);

- pac4eT uHAeKca MaclTabupyembix AUCKOBbIX NOTEPL dp o M PA3MEPHOTO UHAEKCA AMCKOBbLIX MOTEPb
K1 B Touke makcumanesHoro KMj (cm. 6.4);

- cneuncukaums M onpeaeneHMe MOOenbHON WepoxoBaTocTh AN MoAenu U 6a3oBoi Moaenu, Buipa-
KEHHON Racqy (CM. 5.2.2) n Rag gy (CM. 8.2) KaXaoro KOMNOHEHTa;

- onpepeneHne reoMeTpUYecKUX pa3MepoB YMMOTHEHWWA, €CrM OHW He TeoMeTpUdYecKku nodobHbie
(cm. npunoxeHue F);

- pacuyeT 3Ha4YeHU MHOMBUOYANLHbLIX NONPAaBOK:

Apm—_m+ Popmynsl (8) 1 (10);

Arp_m Popmyna (12);

- pacyeT pabounx xapaktepucTuk 6azoBoi Mogenu no dpopmynam (22) — (33).
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8.5 Npoueaypa nepecyeTa Ha HaTYPHYIO rMAPOMAaLLIWHY: war 2

[na nepecyeTta gaHHbIX Npyn 6a30BbIX YCNOBMAX Ha ycnoBua npototuna nepecdeT KM gomkeH BbiTh
BbINOMHEH MO criedyloLlen npolenype (CM. pUcyHokK 8):

- pacyeT koathdhuumeHTa ObICTPOXOAHOCTH Nqg» B Touke ontumaneHoro Krf no ¢opmyne (15);

- cpaBHeHue basosoro ontumansHoro K NhMeopt © DazoBbIM MpegnonaraeMbelM MakCUManbeHbIM -
Apasnuyeckum KNA Ny anavref

- pacyeT vHaeKca maclTabupyembix NoTepb decoep M MHAEKCA CKOPOCTU Koo+ KAXKAOTO KOMMOHEHTa
NPOTOYHOMW YacTu B Touke onTumansHoro K (cm. 6.3);

- pacyeT uHAeKca MacTabupyemMbiX JUCKOBbLIX NMOTEPb O ¢ M PA3MEPHOTO MHAEKCA AWCKOBLIX MOTEPb
i1+ B TOUKe onTumanesHoro Krp (cm. 6.4);

- onpegerneHne WepoxoBaToCTK NPOTOTUNA, BEIPAXKEHHON Raxqp KaXOOTo KOMMOHEHTa (eM. 5.2.2);

- onpegeneHve reoMeTpUYEecKUX pasmMepoB YMNMNOTHEHWWA, eCNKM OHW He FeoMeTpuyecku nogobHble
(cm. npunoxeHue F);

- pacyeT 3HaYeHUN NHOMBUOYAaNbHbIX NONPAaBOK:

Agp_pt @opmynbl (8) u (10);

Agqm—p- Popmyna (11);

Aqp_sp- Popmyna (12);

- pacyeT pabounx xapakTepucTWK HaTYpPHOW rmapomaluunHel no popmynam (22) — (33).

29

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 33/102
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-62097-2021



https://gostexpert.ru?utm_source=pdf&utm_medium=65182
https://gostexpert.ru/gost/gost-62097-2021?utm_source=pdf&utm_medium=65182&utm_term=page

2021

FOCT P M3K 62097

aHumewodui noHdALeH 3 1I9aHMMENWod TN MOHIURToW noaoeeg 1o — Jem nodolg “«Tolen viggolemxAga» elonoed edAganod] | — g doHAond

i -

1
.
de< ._.d__ - ".l
1
_ “
n_A..:ud_ - _q IL 003y |
Y
" | |
I & H r C
i _ = cl‘Hr
_ u | “ L
| _ ki
1 r
| T % 199l =1 1T ]
i I
| o | I = e
1 |
I ) | i  }
| |
I _ I
I : I
I
s i = | -
“ | “ feneundy > 10 < 10Uy || .30,
| [ swnewoucuosaen _ “
| | caonoermdedioss i | [ ]
“ erHHe _ nl
N f— i etogon]
| otogom| — 1 o:scﬁ - P _
" shuuALo eu | ] By g ety _ _us:w:ho:En“ ‘uLooHxdeaou Ly, GObxz=Nay |[Henuyy wonLy
 ureHLoLLA | ULooHxdenol Gl 11 mdanseqd | vosoeeg || kg gl | tn, gz= || -sdom acon,,
1 rdewted | AooLegoxodaly] _ e q1oo1eaoxodal] ..os_c g 3

BHAMEWOdEW KeHdALeH

LAUeTon Keaoseq

{eg) — (zz) wewrAwdod ou mHumMEenodifiu
nondAieH amondepiedex xunoged 1enoey

(z1) mrAndogp :d<-WDy
(11) euAndodp d<ily

i{01) v (g) euAwdod d<-W3y
ogeduol XMHIUBATMEUEHN MMHONBHE Lehoed

alaHgotYou
WioahMdLoW0a) SH UHO HLIOS "MMHSHLOLILA
godawneed xanoahudLawoal auHauaadug

BLHOHOUWON olothien 900 py yoHHaWed e
‘euniorodu wisoresoxodam auHsueiadug

7Ly oJOHAeWWLLIO

edhoL €@ =13 adaLou xiqgoNouD BoXsHM oloHdensed
W +¥'Llp qdelou Xiqeonont XIaweAdngeLmoen
EeTHU oloHHeaodUenLdeTHELD Lohokd

LI CJOHAUEBWMLLIO EYhOL 8 ULOBh
MOHKOLOdU BIHBHOUWON oloie 02"y nisodons
eoNellHU U #0233 qdaiou xaweldugeLmoen

enieTHU aloHHeaOdUEMLdBTHELD lehoed

jexBuVYY 5 100AUY apHaHaeds)

(51) suAwdod ou [f] |y CLOHALUBWMILG ehoL 8 -T0p
nivoHToxod1omg elnannuddeon anHaustadu

R:EL

PR

‘9 Jeqm

G eMm

¥ 1EM

L]

2 e

boIem

30

GostExpert.ru

https://GostExpert.ru/gost/gost-62097-2021



https://gostexpert.ru?utm_source=pdf&utm_medium=65182
https://gostexpert.ru/gost/gost-62097-2021?utm_source=pdf&utm_medium=65182&utm_term=page

FOCT P M3K 62097—2021

8.6 AnbTepHaTUBHbLIN OQHOLWArOBbLIN METO4 AJA ONTUMAarbHOW TOYKKU

[ns nepecyeta AaHHbIX B Todke ontumaneHoro Kl Ha ycnoBua npotoTuna nepecdet KM gomkeH
ObITb BINONHEH MO cniegytoLller npoueaype (cM. pucyHok 9):

- pacyeT koathdhuumeHTa ObICTPOXOAHOCTH Nqg B Tou4ke ontumanbHoro KT no coopmyne (15);

- CpaBHeHWe Toukn onTumaneHoro KM no MenbiTaHUAM Mpy«qne C NPEAnonaraeMeiM MakcumarbHbIM
KN4, npeobpasoBaHHbIM B ycnoBus ontuManeHoro KM mogenv NhAmaxm: ECNK 3HaYeHue NhMopt BEILE, HEM
NhAmaxM: TO 3TOT ankTepHaTUBHBLIN METOA He MOXeT BbiTe NpuMmeHeH. CneayeT NCnonb30BaTh ABYXCTyNeHYa-
Thll METOL;

- pacyeT nHAaekca maclwTabupyembiX NoTepb dpcoes U UHAEKCE CKOPOCTHU K KE&KAOTO KOMIMOHEHTa
MPOTOYHOMW YacTW B To4ke onTumaneHore KMo (cm. 6.3);

- pacyeT nHaeKca MaclTabupyemelX AUCKOBBLIX MOTEPb Uy M PA3MEPHOTO MHAEKCa ANCKOBLIX NOTEPb
K1 B Touke ontumansHoro Krp (cm. 6.4);

- ONpeaeneHne MoAernbHON WepPoX0OBATOCTH, BbIPAXEHHON Racqy, U LUEPOXOBATOCTV HATYPHOW rMapo-
MaLUVHbI, BbIDAXEHHON Racqp K&XKO0ro KOMMOHeHTa (cm. 5.2.2);

- onpeperneHue reoMeTpuYecKnx pasMepoB YMNMOTHEHWA, eCnM OHW HEe TeOMETPWUYECKU nopobHbie
(cm. npunoxexue F);

- pacyeT 3Ha4YeHW MHOVBWAYaMNbHbIX MONPaBOoK:

App_p: Popmynbl (8) u (10);

Agm_.p: dopmyna (11);

Ary_p: opmyna (12);

- pac4yeT pabo4vx xapakTepUCTUK HATYPHOW rMapomMallmHbl no opmynam (22) — (33).
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8.7 Heobxognmble ncxogHble OaHHbIE

FOCT P M3K 62097—2021

Heobxoaumble ncxogHble AaHHbIE Ans pacyeTa pabounx xapakTepucTUK HaTYPHOW TMApOMaLUnHbLI NPes-
cTaBneHbl B Tabnuue 13.

Tabnuuya 13 — Heobxoanmbie UCXOOHbIE OaHHbIE ANA pacyeTa paboymx XxapakTepUCTUK HAaTYPHOW rMapomallnHbl

GostExpert.ru
https://GostExpert.ru/gost/gost-62097-2021

. Ba3zosas
[ByxcTyneH4aTbli MeToq Mogens - MpoTtotun KommenTapum
. D D D
BaszoBbift guameTp M M* P
YacToTa BpaLle- nM ; — nP Np: CWUHXpOHHas ua-
HUs op cTOTa BpaLLeHus
[aHHble pexuma Pacxog Q Mopt — —
pabotel B oMM~ [ ynenyyas ruppas- Exjopt = —
ManbHOW TOUKE | nyyeckas aHeprus
maopaenuyeckuia NMopt — —
Kna
Temnepatypa tWMopl b= 20 °C tvp
BOObI
YacToTa Bpawle- nM — nP N _: CUHXPOHHas ua-
HUS CTOTa BpaLleHus
Pacxon Qim — —
YOoeneHas rugpae- EM — — WUnm H’N1
[aHHbie pexvma | IMHECKas dHeprus
paboThI Mvapaenuyeckuia n — —
M
Kna
Temnepatypa t fng= 20 °C t
paryp WM WM WP
BOAb!
Yucno PeiHonbaca — Rey.=7- 108 —
— — MoxHo paccuuTaTe no
YCKOpeHue CBo- 9p P
LUMPOTE W BBICOTE LiEH-
6ogHoro nageHus
Tpa TypOWHbI
businieckme — — e MoxHo  paccuuTath
BEMUYMHE [noTHoOCTL BOAbI
Mo YPOBHSM BEPXHErD
(cpegHsia Ha
MU HWxHero Bbedos K
SAGRS M BLIOAD TemnepaTtype  BOAbI
MalLUUHbI) patyp
npoToTUna
CnupaneHas | Ragpy Ragpy- Ragpp
Kamepa
KonoHHbl cTa- | Ragyy Ragyu- Ragyp
Topa
s — Jlonatkm  Ha- | Ragyy Ragyme Ragyp
LllepoxoBatocTek | npaBnstowero
nepeHoca n
E annaparta
Jlonactn  pa- | Rag Rag m- Ragp
Boyero koneca
OTcaceiBato- | Rapqy Rapty- Raptp
wasn Tpyba
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OkoHYaHue mabnuuysi 13

nepecderan_

yacti, obpa-
LWeHHblE K pa-
Bovemy Konecy

[ByxcTyneHyaTblil MeToq Mopenb Basosas MpoToTun KommeHTapum
mMoaesns
BHelwHasa no- | Rargy Rargu+ Rargp
BEPXHOCTb pa-
Bo4vero koneca
OaHHble anga
LLlepoxoBaToCTh | CrayuoHapHble Ragy Rarguy: Rargp

YKazaHHble pa3mMepbl HeoBX04MMbI, TONBKO ecnm YNNOTHEHWA paGoqero Koneca reoMeTpMyecku He

nogoBHbI HATYPHbIM.

Ceim Coime Ce1p BHewHee ynnoTHeHune
CO CTOPOHbI CTYMULbI
8] i Coome Ceop BHyTpeHHee ynnoTHeHve
c
3a30pbl B yNnoT- CO CTOPOHbI CTYMMLE
HEHWAX CmM Coime Coip BHelwHee ynnoTHeHve
CO CTOPOHbI 06oaa
C Crope C BHyTpeHHee ynnoTHe-
b2M b2M b2P D y
HWe co cTopoHbl obofa
Ra1im Reqim Reqip BHellHee ynnoTHeHne
CO CTOPOHbI CTYNULEI
[aHHble ans P y
KOPPEKTUPOBKM Reoim Raoip Rooip BHyTpeHHee ynnoTHe-
fig B HWE CO CTOPOHBbI CTy-
aguyc ynnoTHe-
(B cnyyae, ecnu A yHﬁl?l MBI
reoMeTpus
p Ryiim Ry1im Rpp | BHewHee ynnoTHeHne
ynnoTHeHuA CO CTOpOHbI 0boaa
paboyero koneca
oTnMyaeTCR) Ryoim Rioim Rioip BHyTpeHHee ynnoTHe-
HKe co cTopoHbl obofa
Letim Loqime Loyip BrelwHee ynnoTHeHne
CO CTOPOHbI CTYMULEI
Leoim Lo Lop BHyTpeHHee ynnoTHe-
HMEe CO CTOPOHbI CTy-
[OnvHa ynnotHe- nuubl
HWIA
Lpqim Lytine Lotip BHellHee ynnoTHeHWe
co cTopoHbl o6oaa
Lyoim Lo Liysip BHyTpeHHee ynnotHe-
HWe co cTopoHbl 0boaa
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MpunoxeHune A
(cnpaBo4yHoe)

FOCT P M3K 62097—2021

OcHoBHbIe (hOpMYIbl U UX NPUBNMKEHHBbIE BbipaXKeHUs

A.1 OcHOBHas KOHUeNWMUA CTPYKTYPbI NOTepb U MaclTabHblM adpdekT

A.1.1 OcHOBHbIe NONOXeHnA

®opmynel pacyeTa macliTabHoro adydekTa, ykazaHHble B HACTOSALLEM CTaHAAPTE, NOMyYeHbl Ha CreayHLLEe OCHOBE.
A.1.2 CtpykTypa noTepb 1 coctaBnstowme KMo
Kak nokasaHo Ha pucyHkax A.1 1 A.2, notepu B rmapaBnvyeckux MallmHax knaccuuUmMpyoTca Ha OCHOBaHWUMW Ye-
Tbipex cocTaBnAwLwwmx notepb (cm. M3K 60193, [7], [9]).
OHu BKNOYatoT B ceba:
- NOTepu YAENsHOW M1MApaBnMYeckon aHeprum: £ ;
- NOTEPU OT MPOTEYEK: §;

- ANCKOBbLIE NOTEPU TPEHWUA! PLd;
- NoTepn TpeHUA B NOOWMNHUKAX: PLm'

B cooTBeTCcTBMM C KaabiM TUNOM MOTEPEL BeIAENAKT cneaywne coctanaowmne addextnsHoctr (KIMNMQ):
- KT yaensHoi rugpasnuyeckon sHeprun: 1g;
- obbemHbIn KIMNAO: Ng

- KT o1cKoBoro TpeHuns: N,

- mexaHudecknia KMO: ..

/

.

Motepwn TpeHus
Ei

3HEpMK
\ /ELk

E
E L

MNoTepy KMHETUYECKOW

Eim

MoTepwn yaeneHON MapaBnn4eckoi

IHEePruv

Mh=TMe Mg "NT

I

e P E (o) ———]

FapaBnMyecKkan MOLHOCTL

- E—»a—(pQ)y —

Me ' N

FaGouee

Y «keneco

N=Th Mm

Pabovee — Ban
Koneco

Mm

;

ettt B

MolHocTe TYpEUHEI

- Ep —sba— pQn —»

==

MoTepu oT npoTedex
{ofibeMHLIe NnoTepw)

MoTepwn 0T AUCKOBOTG TPEHUA

MoTepu TpeHUS B NOAWMNHUKAX

PucyHok A.1 — [uarpamma notoka aHepruv anst TypbuHel
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N=1h Mm . p o
/ MoTpebnAeMan MOLLHOCTL
Hacoca
Mm
Mn=Te QN1 _ Ft - Pim
/ = B B MoTepyn TPEHWA B NOALMMHUKAX
nr
¢ Py
— P=E, pQy ——|
¥=Em’PCm MoTepu oT ANCKOBOIG TPSHUA
"7 77" " Pabouee koneco |
MoTepw TpeHna i En pQy —n
Eis MoTepy KMHETMMECKOH
\ aHeprvm _____________ —
/ Ne Ta
MoTepw ynensHoA nMapasnuyecko 0q
SHEprum te— E (PQ)1—--E> Morepu or npoTesex
(obbeMHLIe NoTepu)
\ e P=E-(pQ) —*
Miapaanuueckan
MOILHOCTE

PucyHok A.2 — [uarpamma notoka sHeprim Ans Hacoca

OtHowenne P /P, (Ana TypbuHbl) unn P /P (ana Hacoca) onpefenseT ruapasnuyeckuid KM 1, BbipaskeHHbI
KaK NpouseefeHne TNg, Ng M N

B nacToswem ctangapte macwtabHein adhdeKkT paccMaTpuBaeTca C TOYKM 3peHUst TMapaBnuyeckoro Koadduum-
€HTa MoneaHoro AeNCTBUA 1), NPKU 3TOM MEXaHWYECKUA KOAhMULIMEHT NOMNE3HOro AEUCTBUA 1|, B HACTOALLEM cTaHaapTe
He YYuTLIBAETCS.

A.1.3 NogoGHLIN pexum paboTbl

MonoBHele ycnosus paboTel pabodero koneca mexay TypbuHon A v TypbuHoi B gocTturarotcea npu ycnosum nogob-
HbIX TPEYronbHMKOB CKOPOCTEN Ha BXoae 1 Bbixode paboyero koneca. OgHako nogobue TpeyronsHUKOB CKOPOCTEN Ha BXO-
[e 1 BbiXOe HEBO3MOXHO NoAAEePKMBaTL OOHOBPEMEHHO U3-3a MacluTabHoro adhdgekTa NnoToka BHyTpu paboyero Koneca.
Ecnu coxpaHsieTca nogobue TpeyronbHWKOB CKOPOCTEN Ha CTOPOHE BLICOKOrO LAaBneHusi pabodyero Koneca, OTKNoHeHue
TpeyronsHVKa CKOPOCTE HA CTOPOHE HU3KOTO AABMNEHMSA 04YEHb HE3HAYMTENBHO W HE OKa3bIBAET CYLLECTBEHHOMO BMUSAHWA
Ha ero NpPouM3BOOMTENBHOCTL. B HacTosALEeM cTaHgapTe c4MTaeTcs, 4To nogobHble ycnoBusa paboTel Mexay TypOWHOW
A 1 TypbuHOM B gocTturakoTcs, Korga coxpaHseTcsa nogobue TpeyrorbHUKa CKOPOCTEW Ha CTOPOHE BbICOKOrO AaBMEHMWSA
pa6ouero koneca [1]. Toraa napameTpel NpouasoaUTenbHOCTM pabodero koneca £, Q, n P, MoxHo npeobpa3oBkiBaTh B
COOTBETCTBUM C 3aKOHOM nofobus, kak nokasaHo Huxe, 6es kaknx-nubo nonpasBok Ha MaclTabHbIA 3 deKT.

2 2 .3
(M) (D] . (e (D] . (e Dg |
Fme —(HA} (DA] Fmas Qe _( ] [DA] G ¥ Fip —(HAJ (DA] fin e
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A.1.4 MNepecyeT NnapamMeTpoB NPOU3IBOAUTENLHOCTH [6]
Korga ng, ng v M1 TypbuHe! B otnuuaiotes ot Tex e napameTpos TypbuHsl A BoneacTsre maclutabHoro addexra,

napamMeTpbl MPOWM3BOANTENBLHOCTH TYPBUHBI B MOryT BbITe paccyMTaHbl Mo cnegyowmum dopmynam, npuHuMas Bo BHUMA-
Hue, uyTo E, Q, v P, nogobHel mexay TypbuHoin A 1 TypBuHon B.
a) [Ana typbuH:
Eng=TMeg'Eg " Ema=TeaEa
CnepoBaTtenbHo,

2 2 2 2 2 2
e[ (&) (o) (3 (o) o[ (B || -
N Da MEB na Da TNEga +ANe na Dn 142E

Nea (A.2)
(mY (o) [t g
np Dy 1+ Ag, . A

Qmg=Nge' Qe 1 Qna =Mga Qa-

CnepoBsaTtenbHo,

3 3 3
(M) (Be) (Maalq, (/) (Be] [_Maa |q, (%) (2] |1 |q,-
e ”[”A) (DA) [nQB] i (”AJ [DAJ (ﬂoA +Aﬂo} ia (HAJ [DA} 1+ 5 e

Noa (A3)
3
) )
Np ) \ Dy 1+AQA .
RB:FRB V1R :I%A.
Nre Nra
CnepoeatensHo, Fog =P8 Eg Qg Mhe: (A.4)
b) na Hacocos:
Eng = ﬁi nEmna = f_A
EB EA
CnepoBaTtenbHo,
2 5 3
w2 (3] (e adl) (2] (o) a-(2] (3] () =-
na Dy NeA N Dp NeA N D NEA T
9 2 (A.5)
ﬁ[g—ij [Si;] (1+2e, ) En
Qi Qia
Q T e— Q o e—
mB nQB mA nQA
CnepoaTtensHo,
3 3
1 + A A
on=(2)(3] (o) on (e (] (e an-(2}(3) {5 on-
np ) \ Da Naa na ) \ Da NaA na ) \ Da Qn A6)
5 ;
Mg | (Ls (
=| 2= {22 (1+4q,_, ) Qua-
”A} [DA] frsB
Fe =M1 -Fng 1 Ba =Nra-Faa-
CnepoBartenbHo, Frne =i Es - Qi / Mhe- (A7)

MepecyeT xapakTePUCTMK ANA Hepac4eTHbIX TOYEK ABMAETCA OveHb CNOXHbIM. B HacToswem cTandapTe NpuHKU-
MaeTcs, YTO XapakTEepUCTMKM B HEPACYETHLIX TOUKAX PACCYUTHIBAKOTCA TeM e cnocoboM ¢ UCnonb3oBaHueM hopmyn
(A2)— (A7) c AEAHB' AOAqe n ATAHB' Nony4YeHHbIX ONA TOYKK ¢ MakcumanbHbim K.

A.1.5 Macwrtabupyembie notepun

Cregytollme noTepun noanexat MacluTabrpoBaHuMio ¢ y4eTOM pasHuLbl Yicen PeliHonbaca U OTHOCUTENBHON Lue-
pOXOBaTOCTH:
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- NOTepW YOENbHOW rMAPaB4eckon 3Heprn N3-3a TpeHus: E ¢

- 06beMHbIE NOTEPW OT NPOTEYEK: g;

- OWUCKOBLIE NOTepu TpeHua: P 4.

B opyrux mexgyHapodHeIX CTaHAapTax BenmyuHa MaclitabupyeMelxX NnoTepe OLeHWBanack MCXOAA U3 Npeanonoxe-
HWA, 4TO €€ OTHOLLIEeHWE K obLlen cymme notepb, koTopas bbina oboaHaqveHa kak V, MoxeT BbiTb 3a4aH0 Kak onpeaeneH-
HOe MOCTOSIHHOE 3Ha4YeHWe AN Ka4oro TMna ruapaBnuyeckux MaLluH.

OTHocuTEeNBHas BenuuuHa MaclTabupyemelx NoTepb, COOTBETCTBYHOLWMX NapaMmeTpam Npou3BOAUTENBHOCTM, 3a-
AaHa Kak OyHKUMA OT KoahduLMeHTa BbICTPOXOQHOCTM ANA KaxXaoro Tuna MallnHbl ANA onpeaeneHHon yOenbHoW aHep-
rMKU 1 AMCKOBOTO TpeHus (8 = E{/E n 81 = P 4/P,). 3T0 N03BONAET paccynTarb MacluTabHbli ahdeKT No KaxOgomy Kom-
noHeHTy KIM[ oTAenbHO, a Takke paccynTaTb M3MeHeHWe Kax4oro napamerpa NpousBoguTenbHOCTU, Kak yKkasaHo B A.1.4.

A.2 BuiBog chopmyn macwtabHoro adpdpekta u npubnuxeHHble BhipaXeHWUs, BBeAeHHbIe AnA yrnpoweHus

A.2.1 CooTHOwWweHWe MaclTabupyemeix NoTepk B yAenLHOW ruapasnuyeckon aHeprum 8 v B KMNQA
yAenbHoW ruapasnuM4eckoi aHeprum Mg

OTHocuTenbHbIe MacliTabupyemble NoTepu d¢ U OTHOCUTENbHbLIE HeMacluTabypyemble NoTepu &, onpeaenanTca
Takum xe obpazom, kak 1 B MK 60193. CooTHowweHua mexay atumy BenvdnHamun v KM yoensHoW rugpaenuvyeckoit
3Hepruu NpuBeneHbl HUXKe.

CnenyeTt oTMETUTb, YTO NOAOOHOW BENUYMHOM, KOTOpas HanpaAMyto nepeHocutcs ¢ TypbuHel A Ha TypbuHy B no 3a-
KOHY rvpaBnunyeckoro nogodus, aensetca £, a He E. Ytobbl npocTo 06bACHWTL BbIBOA (DOPMYI, HOBLIE NapameTpsl, &'c

n o' g, onpeaeneHHble ¢ NOMOLLBIO £, NpeacTasneHsl B Tabnuue A.1.

Tabnuua A.1— OnpegeneHve koadhdUUMEHTOB MacliTabupyemMblx NOTEPL

| Typbura | Hacoc
Onpenenexve Ng B £ S
_En E-(XE+¥EN i ko
e=TE T E T E, E+(XEs+2EL)
OnpepeneHwe 8¢ 1 8, . Y E, ) Y E - Y E; 1 Y E
3 =ZE“‘=n 2 Ei 5 =ZELf=iZELf
ns = E En ns E ne E.

Hosoe onpeaenexve ¢ 1§ Z =
O = = Tak kak E, nogo6Ho, 8 MoxeT BbiTb NpeobpasoBaHo OTHOLEHNEM Koadh-

m
chuumenTta notepb. (Sgg/8a) = (Ag/ha)
DT E 6HO, & BuHbl A
= ak kak E, nogobHo, &/, ocTaeTca NocToAHHLIM Kak aAna TypbuHel A, Tak
m
1 Ansa TypbuHbl B: 8/ g = 0/ p
OtHoweHve mexgy & wu |8 =ng Scud =mn," 8, 5 5
— VB s BTG
cTaHdapTHLIM & dg=— un =12
e e
WameHerue 5, BnsB _ Onsa N * Snse = MEa " Fnsa
TlEB nEA
Hosoe BbipameHnne ng ¢ Uc- E E
E, E-(YE:+>EL) =— = =
Nonb30BaHMeM &' 1 &' L . Mg = = =
=1-08g -6, = 3 1 B
m = E =
el Y E+ Y Ex
=1-ng -(BE +6ns) e +[7Em
CnepnosarenbHo, 1
1 S SR ErYE——
n = A —
B it e+, 1+nE(65+8”S)
CnenosatensHo, Mg = 1- 8¢ — 8,
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OkoHyaHue mabnuus! A.1

FOCT P M3K 62097—2021

&'z NepecyUTLIBAETCA NPONOPLMOHAIEHO KOSDULIMEHTY TPEHMS.
8’ OCTAETCA NOCTOAHHBIM Kak Ans TypOuHel A, Tak n Ana Typ6uHbl B.

A.2.2 Mepec4et KIN[ yaenbHOW ruapaBnM4ecKon IHepPruum ng
Kak nokasaHo B8 A.2.1, g BbipaXaeTca pasnuyHbIMKU YpaBHEHMAMM Ans TypbuH 1 ANA HAcOCOB. 3TO BbI3BAHO OT-
NUYMEM B BbIPaKEHUM Tg; ANa TypOuH E | BLICTYNAET Kak YACnUTeNs, a Ana Hacocos E | BbICTYNaeT Kak 3HamMeHaTerb.
Hemacwrabupyemblie notepu &', — 310 0bWas senuyrHa ans Typbursbl A n Typbunbl B, a 8 HeT. Macwrabupyemsbie
notepu 8’ MoryT BbiTh Nepec4MTaHbl NPOMOPLMOHANEHO KOAMMUUUEHTY TpeHUA oT TypBuHbl A k TypbuHe B, a o¢ HeT.
Ortcioga moryT BbITh Nony4eHsl credyrolime GopMynsl yyeTa MacliTabHoro addekta ans 1g:

Tabnuua A.2— OnpegeneHus npu nepecyeTe yaernbHOW aHeprm

TypbuHa

Hacoc

Ang paccuuThiBaeTca C no-
MOLLBIO 8z M &' g

ANg =Mgg —Mga =
b 1 _ q _
1+0gg +0rsg 1+ 0EA +00sa
_ (8£a —8Eg )+ (8nea —Bnsa)
(Vmes ) (YMea)

Tak Kak Opgn —Opsg = 0,

ANg = Mg Mea '(S;EA - B;EB)

AMg = Meg ~Mga =

= (8 +87sa) —(BEp +87sp) =
= (8¢a —BEg )+ (8hsa — Bhss)
Tak kak Opgp —Onsg = 0,

Ang = 8ga —Ogp

[MpeobpasoBaHne noTepb Ha
TpeHWE

A
Y B
6EEE - 8Eref : % 1
ref
1 ,
O£ = OErer - 1
ref

rae A — ko3hULMEHT NOTEPL TPEHUA

AT N0 OTHOLUEHWIO K O of 2 A 2 A
’ A B ’ A B
ANg = Ngg MeA *OFref (rr} ANg = Bg e (r N ]
ref ref ref ref
AnE MO OTHOLUEHWH K ‘SEref TER AR aéref _ 8Eref . Tak KaK 8I'Eref = Neref ‘SEref )
NEref % g
N N ANg = Nerer *Ogrer - i
An —MeB ""EA 4 ( A _MB } ref  ref
E Eref B 2z r
NEref ref  ref CrenoeaTenbHo,
A A= ANg _ Mgref o Ap—AB
CriepoBatensHo, 2N _ Mes e g .(u] —= = L& (l—
Nea  Neres Aret Nea  TEA ref
MpubnuxeHnas copmyna, e n
[aHHas B HACTOALLEM Tak kak _T] =1, Tak kak —=rel = 1 ‘
cTaHpgapTe Eref Nea
Ang Ap —hg An, Ko =K
Ap =—==9¢ f{— Ap =—F = dgper | 2—2
NeEA " 7Lref TEA re 7Lref

ypaBHEHME ana nony4veHus AT]E oTnn4yaeTcAa onsa Typ6MH 1 Hacocoe. OgHako nyTem BeBedeHUA annpoKcumMmauun,
OMWCAHHOW B HKHUX AYeikax Tabnuusl, HpI/‘IBe,ElEHHOI?I Bbille, B HAcTodlWleM CTaH4apTe MCNonb3yeTcA obLas cbopmyna

AN TypBUH M HACOCOB.

A.2.3 MNepecuet obbemHoro KMNA nqg

Kak v ansi ng, ypaBHeHWe ONsi 1y BbIPAKEHO NO-pasHoMy Ans TypbuH u Hacocos. KonvyecTso noTeps, Hernocpea-
CTBEHHO NnepeHocKumoe Ha TypOuHy B, pasHo Q, (a He Q4), 1 KoadhpULNeHT 0BbEeMHBIX NOTEPL HA MPOTEYKW g NPeBbILIaeT
Q, ¥ BblpaXKaeTcs, Kak nokasaHo B Tabnuue A.3.

3atem BbluMCNAETCA 3HAYeHMe nepecunTaHHoro oGbemHoro KM Ang,
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Tadtnuua A.3 — OnpegeneHuns npu nepecyete obbemHoro KM

TypbuHa Hacoc
Onpepnenenve ng Q, Q, 1 Q O.-g ; q
]’] = —— = T] = —— =1 — —
CTQ Qutqg 4, 9 e By Cm
m
[Mpeobpa3oBaHve 06bL- 0,5 5 2 05
E€MHbIX MoTeEpb g q_B=(ckA+§fA] . AB/DB (&] [Ern_B] _
dn \ e +im Ay /D3 | \ Do Ema
05 2
:{Ck +CfAJ .[AB/DB } Qs
& +Cm An /Dﬁ Qma
G+ ) [ Ae/DE
CnepnoBaTtenbHo, 9% _ [ k7 wif ] 2 > | 9a ;
Qe \&+8im A /D2 ] Qma
rae {, — koadhbuumneHT noTepb, COOTBETCTBYHOLMIA CKOPOCTHBIM MOTEPAM BCNEACTBME
npoTeYek Yepes 3a30p B YNIOTHEHUK (HEMAaCLUTABUpPYEMbIN);
{; — koachdmumeHT noTepb, COOTBETCTBYIOLIWIA NOTEPAM TpPEHUA BCMEACTBME NpOTEHEeK

Yepes 3a30p B YNAOTHEHUM (MacLuTabupyeMbIin);

A — nnowagb NonepeyHoro CeYeHs 3a3opa B YNIOTHEHUN.

Korga paszmepbl yNNOTHEHUA 1 CBA3AHHLIE C HUM 3M1EMEHTbLI FEOMETPUYECKU NOA0OHLI MEXaY
TypbuHoi A u TypbuHoi B,

(AB/Dé]=1

Ap /DR

s
Qm B

da
Qm A

CnepnoBartensHo,

- (Ck +Cia ]0'5 ,
&+ i

Ang MO OTHOLIEHNIO K
nQm

Korga
reomeTpua
YNAOTHEHMWA
nonobHa

Ang =MNgg —Naa = Mg = Nas ~Naa =

= 1 _ 1 - _9a s _
1+(08/Qme)  1+(9a/Qma) Qna  Qme
=as ‘Naa {(9a/Qna) —(96/Qns)} = Lt )
=(1-naa) 1—(—
& +im

Gk + i

0,5
=TNas '(1nQA)'{1{M]

MpubnwmkeHHas dopmy-
na, npvBedeHHas B Ha-
cTosilLem cTaHgapTe

Gk + &

&+l

emHoro KA (oTpruaTensHoM) MOXHO NpeHebpeys.
CrepoBarentsHo, Ang = 0 (cMm. npunoxenve F)

0,5
Tak kak 1 (1 —"gp) U 1 —[ ] O4eHb Marble 3Ha4YeHUs, BENMYUMHON NonpaBkn oob-

A.2.4 MNepecueT KIN[, MOWHOCTU (AUCKOBOE TpeHUe) 1
B nanHOM criydae mMolHOCTh paboyero koneca P, nepeHocUTcsa Hanpamyo ¢ TypBuHbl Ha TypBuHyY B COOTBETCTBIK
C 3aKOHOM rudpasnuyeckoro nogobus (He P,,). CooTseTCcTBEHHO, MacluTabupyemble ANCKOBbIE NOTEPK By, KOTOPLIE ONpe-

R4

OensaTca Kak —— , NepecyMTLIBAKTCA Mo creqylwmnm dopmMynam:

P

m

Tabnuua A4 — OnpegenerHve TepmuHoB npu nepecdete KM mowHocTr

Typbuna Hacoc
CHPEASIEANE il e = A _A-Ag_4 Ag nr = E_ & 1
B =2 I m FA+Ag 1+@
A
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Typbuxa | Hacoc
Ycnoeue nogobua Tak kak P, nogo6Ho mexay TypbuHoi A u TypBuHoi B,
3 5 3 5
P, =P f{”_AJ (D_AJ Pg =P f.[”_B] {i]
’ e Mgt Dref ' e Mgt Dref
OnpepeneHwne 8T 5. :ﬁ:i pL_d 5, :ﬁ:m Pl__d
Pm nr Pr Pm Pr
BripaxeHue An A= = _ _ AN = — =
T Nr =T ~Mra = i =Mire ~1ra
=MNra -O1a —Nrp-O1p = S (BTA STB)_
=llEn et = | T
_Aan A Nra  Mts
Fa  Fs Cea (PLdA R 45 ]
SMra e |5 5B
Fa Fs

[Mepecuet r]T

3 5
PLdA:PLd f CmA ' n_A ' DA
- cm ref s D

ref

3 5

Cg {”B] (DB}
m ref Mot Dref

TakkakA.2.1 P 4, n P 45 NponopumoHarbHbl koadduumeHTy notepb n A.2.2 P, nogobHo
Mexay TypbuHon A n TypbuHoi B, nonyyeHsl cneayuime ypagHeHUA:

3 5
Fa= rref{nA] '(DA]
" e Dref

(&2
Mref Dref

Ras =Haret C
Ang = ﬁ : CmA i CmB —
P C C
ref m

r ref m ref

R C
ANt =M1a N8 (%] '[_C mA_ -
r Zref

m ref

CmB -
C

m ref

Cma —Cms O7ref [ Cma —CmB
= Nrref * O1ref {mc—m) =MNra Ny —— mC e |
m ref MTref m ref
CnepoBaTenbHO, CnepoBarternbHo,
Anr _ Mhret g (M] AT _ e g ,(CmA_CmBJ
- Tref - Tref
Mra A Con ref Nra  NTref Chn ref
MpubnuxkeHHas dopmyna,
naHHas B HacTosiwem | Tak kak Nrref 1, Tak kak T?TB ~1,
cTaHgaprte A Tref
A C, C Ang Cra —Cmg
Ar =i"8Tref( i mB) A = —— = Bppes mC -
Nt Cm ref Tt 'm ref

Kak nokasaHo B Tabnuue A.4, ypasHeHne ang nony4yeHns Ang DOmkHO ObITe pasHeiM Ansa TypbuH u Hacocos. OgHa-
KO NyTem BBeOEeHWUs annpoKCUMaLMK, ONMCAaHHON B HUXKHUX sYeiikax Tabnuubl, NpMBeOEeHHOR Bbille, B HACTOSLLEM CTaH-

fapTe ucrnonsayetcs obwasa copmyna ans TypbyH 1 HACOCOB.
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MpunoxeHune B
(cnpaBo4Hoe)

MacwTtabHbii achchekT Ha NoTepu yaenLHOW rMAPaBNMYECKOW 3HEepruu ruapomalluH
paguMankHoro TMna

B.1 MacwTabHbi acpchekT Ha noTepy TpeHUs

B.1.1 KoadpcpuumeHnT macwitabHoro acpcpekta Ha notepm TpeHus

MacwTtabHbl achdpekT, TO ecTb U3MEHEHWe NOTepk Ha TPeHWe, Bbl3aBaHHOE Pa3HOCTbIo Yucen PeiHonbaca v oT-
HOCUTENBHOW LIEPOXOBATOCTBIY, HE3HAYUTENBHO OTNMYAETCA ANS MMNOCKOW NNacTuHel W A4nsA TpyBel. OgHako HacToAWMA
CTaHOapT ycTaHaBNMBaeT, YTO KOIMUMEHT NOTEPb HA TPeHWEe B PasfMYHbIX 3MeMeHTax NPOTOYHOW 4acTWu rmapoma-
LWHEI, UcknoYas nonacTu pabodero Koneca B OCEBbIX MMOpoMalLuHax, BapeMpyeTca cornacHo dpopmyne Koynbpyka,
onuMcbiBaloLLEN NOTOK B TpyDe.

Beuay Toro, 4to opurMHaneHas dopmyna Koynbpyka gaetcs Kak HesiBHas (pyHKUuA (cM. pucyHok B.1), TpyoHo
nonyYuTh 3HaveHwe koaddrumeHTa noTepe NPoCTeIM BeluMcneHWeM. [MoaToMy B HacTosAWeM cTaHgapTe npeanaraeTcs
HoBas hopMyna, npegnoxeHHas HuwxTaevuem, KoTopas npeactasnseT cobon ABHYO OYHKLUIO 1 OaeT NpakTU4eckn Te
we 3HaveHun, 4yTo 1 dpopmyna Koynbpyka (cm. [3] v [5]).

Hoeas dpopmyna:

k. Re. \?
A= 0,74-[8-104—S+—fef] +0,26|, (B.1)
d, Rey

roe Re,,; — 3HaveHwe, pasHoe 7-10°;
Ay — fABMRETCH noctoaHHon, paHon 0,0085;
Kg — MecoYHas WepoXoBaTocTh;
d,, — rvopaenuyeckuid anametp Tpy6ul/kaHana/eogoeoaa;
dy v
v

CpaBHeHWe mexay opuruHansHon hopmynoin Koynbpyka v chbopMyrnoi B HacToALeM cTaHgapTe nokasaHo Ha pu-
cyHke B.1.

Rey — uucno PeiiHonbaca B TpyGe, onpegensetca kak Rey =

0,020 R s

\ HHLIJXTaBHU,: NPepLIBUCTAA NMWHKWA © GenbiMin CUMBONAMK

0,018
Ray &2

W\ A=1,[0,74(80000 L )+0,26]

0016 A d Re
A
1 RN T
i IREIY N dik,=10000
0,012 u 2444 %
& 0.010 dik;=100000
' N L] ||
0B Y Uu:ﬁin o é l:&:'b:mmi
Rla \8\3\— LilL; dik,== (POBHBIA) [
0,006 : = '
I L4 )y

0.004 — KoynBpyK: cnnowHaa YepHaa NUHWA

| ' ol k_, 251
0,002 — o og1o( 37d ReV) )

1 | | I N I | | 1 | 1 1
0,000 R LT
1x10° 1x10% 1x107 12108 1x10?

Re

PucyHok B.1 — KoadhchrumeHT notepb B 3aBUCMMOCTKM OT YMicna PelHonbaca M WepoXoBaToCcTH NOBEPXHOCTU
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B HekoTOpbIX 3KCNepUMMEHTaxX C MeCO4YHON LLUepoXoBaToCTL0 HabngaeTcs, YTo NOTEPU Ha TPEHWE Ha LLIepPOoXOBaToN
NOBEPXHOCTU, MMEIWEN LUEPOXOBATOCTL B ONPEeAEneHHOM AWanasoHe, Te e camble, YTO M HA COBEPLUEHHO rnagkown
noeepxHocTn. B gaHHoMm cnyvae orpaHnyeHue no LWepoxoBaToCTW Ha3bIiBaKT «40NYCTMMAs LIepPOXOBaTOCTE», a NoBepX-
HOCTb, UMEILLAA LIEePOXOBATOCTh B YCTAHOBMEHHLIX pamMKax, CUMTaeTCs «rMapaBnvyecky rmagkoi» (cMm. kpuesle B n C Ha
pucyHke B.2).

B oTHoLeHnn KoadhduumneHTa NoTepk Ha LLUEPOXOBATON NOBEPXHOCTH paHee coobLLanock O HEKOTOPLIX aKcnepu-
MEHTaneHO NONyYeHHbIX pe3ynbTaTax, OTPaMeHHbIX Ha pucyHke B.2. Mo AaHHbIM pesynsTaTamM xapakTepucTuky koaddu-
LUMeHTa NoTepb Ha TPEHWe OTPadKaloT APYrylo TEHAEHUMIO B NePexofHOM 30He MeXay KaTeropusiMuy rmadkux W LWepoxoea-
Thix noBepxHocTen [12]—[15].

\ WepoxosaTas
A NOREePXHOCTE

%

Mapaenu4eckn

poBHas PosHan
NOBEPXHOCTE NoBepPXHOCTb

\

—]

Re

PucyHok B.2 — Paanu4yHble xapakTepucTHKN A B NEPEXOAHOM 30HE

KpuBas «A» paccmaTpuBaeTcs B 3KCMEPMMEHTAX C LUEPOXOBATON MHAycTpuaneHon Tpyboin (Myaow) nnm wepoxo-
Bator moaenbHou TypOuHoi (FeHpu) [17]. OHKM NoKasbiBalOT, 4TO AONYCTMMas LUEPOXOBATOCTb OYeHb Marna M XapakTe-
PUCTUKWA NOTEPL HA TPEHWe NpeacTaBneHbl B BUAE acuMnToTvdeckon kpueoi. ®opmyna Koynbpyka onuceiBaeT AaHHble
xapakTtepucTukin. B Takom cnyyae gonyctvmas LEepoXoBaTOCTb NpaKTUHECKN paBHa HYIH.

3aBucuMoCTb «B» oTpaxaeT AaHHbIe Mo NecOYHON WepoXoBaTOCTU, MOMy4YeHHbIe ONbITHBIM NyTeM (Hukypanse). B
O3HHOM Cry4ae AonycTMMasi LUePOXOBaTOCTb MPUBOAUTCS MPUBNM3UTENBHO:

Ksagm _ S |8
dy Rey Y0

XapakTepucTUKW, BblpaeHHble KpuBon «C», nonyyeHbl B pedynbrarte onbiToB C pUdeHoW NoBEPXHOCTbIO UK C
3epPHWUCTON NOBEPXHOCTLIO, 06pa30BaHHON OTAENbHBIMKU OCTPEIMK NecHMHkaMy. B AaHHOM cnyvae gonycTumasi LLepoxo-
BATOCTb CTAHOBUTCH BhILLE.

HacTosAwwmin ctaHgapT paccmaTpuBaeT OMYCTMMYHO LUEPOX0BATOCTb Kak O4eHb ManeHbKyto, U dpopmyny Koynbpyka
[OOMNYyCKaeTcs NPUMEHATL ANS pacdeToB MacwTtabHoro achdexta noTepb Ha TpeHue.

B.1.2 CooTHowweHne Mexay Neco4HO! WepoxXoBaTocTeio kg U cpeaHeapudMeTU4eCKol LWepoXoBaTocTbio Ra

CooTHolLeHMEe NEecoYHOM LWepoXoBaTocTu K, W cpeaHeapndMeTMYeckol LWepoXoBaTocTu Ra WKMPOKo onMcaHo B
coBpeMeHHoi nuTtepatype [14]. OgHake OANg uenen HacTosLWero ctaHgapTa NpUHATOo, YTo cpeaHeapudMeTUYeckyto Lwe-
pOXOBAaTOCTh BO3MOXHO Npeobpa3oBaTth B NECOYHYIO LEPOXOBATOCTL CedyoLMM YpaBHEHNEM:

k=5 Ra. (B.2)
Torga cpopmyna (B.1) BeipakaeTca cnegyowmm obpazom:
02
R f
A=21y|0,74. 4~105E+ﬂ +0,26 |. (B.3)
° h Req
43
Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 47 /102

Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-62097-2021



https://gostexpert.ru?utm_source=pdf&utm_medium=65182
https://gostexpert.ru/gost/gost-62097-2021?utm_source=pdf&utm_medium=65182&utm_term=page

FOCT P M3K 62097—2021

B.2 NMokomnoHeHTHbIA nepecyeT KM yaensHOW rugpaBrnnyecKon aHeprum

B.2.1 KoadhprumeHT noTepb Ha TPeHMe Kaxaoro KomnoHeHTa [9]
B cnyyae npumeHeHus dpopmynel (B.3) agna kaxgoro KOMNoHeHTa nony4yaem:

0,2
Ra, Re
Aco = Ao 0,74{4»105ﬁ+—fef +0,26|, (B.4)
hco FReyco
roge nHaekc CO — o0bo3Ha4eHue KaXgoro otaenbHOro KOMNOHeHTAa;
Redco — 4YUCno PeFIHOJ'Ib,ElCEl KaXxgoro otgenbHoro KOMnoHeHTa:

Ve 4

Re... = co %co
dCO v

Yucno PeltHonbaca Ansa MallUHbl MOXET ObiTh 3anMcaHo Kak:
u-D

Re = ——,
v

roe U — OKpYXHas ckopocTb paboyero koneca Ha DazoBoM AnameTpe;
D — Baz0BbIl AMaMeTp MaLUWHBI.
Yucno PelHonbaca Ans KOMNOHEHTOB NPOTOYHON YacTy MOXeT ObiTh BbipaXeHo crneaytowum obpasom:

Voo -4
Reyco = Re--€0_hCO
dco p—
Mytem sameHbl Re - B hopmyne (B.4) nonyyaem:

D ) Raco i u- D . Reref
Ohco D Vco'Ghco Re

0,2
Noa =Ry 0,74{4-105 ] +0,26|. (B.5)

lMpy BBEAEGHUM OBYX HOBBLIX (DAKTOPOB, Kynq W K, cn: OPMYyny (B.5) MOKHO 3anucaTe criedyiolnm obpasom:

02
1 R 1 R
Kspyemhi 0,74{4 10° bdic( : efefJ +0,26, (B.6)
Kico D ®yco'¥gco Re
TO€ Kyco — Pa3MepHbIit (hakTop KOMMOHEHTA MPOTOHHOM YacTu:
Ohcoa _ Ghcos _ Fheo .
Kdge =~ _ R (B.7)
A Dg
Kuco — (haKTOp CKOPOCTM NOTOKA NP NPOXOAE KOMMOHEHTa:
Ycoa _ Vcoe _ Yco
KWgo =~ o (B.8)
Uy Ug u

Korga gaHbl npuHUMNnanbHbIE rEOMETPUYECKUE Pa3Mepbl MPOTOYHOW YacTy, Kak NoKasaHo Ha pucyHke B.3, moxHo
paccuMTaTh 3HaYeHUA Ky W K, oo N0 dopmynam (B.7) u (B.8) COOTBETCTBEHHO.
CnepoBaTtensHo, hakTopbl CKOPOCTM NOTOKA 3a4aloTes cneaylowwmmy hopmynamm:

& _VSP_1 4Q1 X _st_1 Q1 _VGV_1 Q-]
A = L L s L P —— T
u U m-Dgp u U Zgy-agy bgy u U Lgy-agy - Bgy
Veuy 1 Q1 1 Q1 VpT 1 4 Q1
Kyry =——=— = = s Kypr =——=— : (B.9)
’ . ZRU'IaRU'dIRU u Zgy-Spy " u r-D?
CnepgoBsaTtensHo, pa3MepHble hakTopbl 3a4atoTcs cnegyrowmmy dhopmynamm:
DL IR - S . - & ' &
D D-(agy +Bsy) D-(agy +Bgy)
"2
4] apy - dlry

K4ru = - = ) M Kgpt =1 (B.10)

D-(2 Iru + 8RUcrown +aRUband) D(2 lru + @RUcrown + @RUband
SRU — nnowaab nonepe4yHoro BbIXO4HONO Ce4eHnAa MexXxay nonactaMm paﬁoqero Koneca,

Z — KOMWYeCcTBO fonaTtok 1nu nonacTen;

aRUCFOWﬂ' aRUbaﬂd — pPacCToAHNE MEXOY BbIXOAHBIMW KDOMKaMU nonacTtein Ha cTynuue 1 060,!18 COOTBETCTBEHHO.
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/
\

Dsp

i
°

A
Y

PucyHok B.3 — XapaktepHble pasmepbl KOMMNOHEHTOB NPOTOYHOW YacTu

3HaYeHna Kyoo U K oo PACCHUTBLIBAKOT ANA MallWH CTaHAapTHON KOHCTPYKLMW, KOTOPbIE UCMOMb3YKoT B NPOMBbILL-
NEHHOCTW B HAcTosLLEe Bpems. VX cTaHaapTM3oBaHHbIe 3HAYeHUs ykadaHel B B.4.

B.2.2 BeiBog chopmynbl macwtabHoro adpchekta Ans NOKOMMNOHEHTHOrO Nepec4yeTta

CraHgapTusmpoBaHHble MacluTabrupyemMble notepu i ONPEAensoTCA ANS Kaaoro KOMMOHeHTa Kak macLutabu-
pyemble NoTepu rmaakoii Typburel A, paboTtaiowei npu Re ;. 3TO 03HAYAET, YTO 3HAYEHUA g COOTHOCATCA C Angrer-
CooTBeTCTBEHHO, YpaBHEHMWe, MPUBEAeHHOe B KOHUe Tabnuubl A.2.2, MoxeT BbITb NpeacTaBneHo AN KaXaoro KOMMoHeH-
Ta B cregytowemM Buae:

ANgco Acoa —rcos Akco
Agco = =08gcO ref - N —— decoref - . - (B.11)
NEA : COref COref

Alp BblpaxaeTcs criefytowum o6pazom ¢ noMousio hopmyrsi (B.6):

0,2 0,2
Ahgo =074+ Rg- (4-105 R‘i_)COA L B S ';eref ] - (4 qo8BBcos, 1, * viefef] . (B.12)
A ¥dco Kuco ¥dco ea Dg  ®gco Xuco ¥daco Reg

Acores — KoadhthnumeHT noteps, Korga yncno PeidiHonsaca malwmvHel SBnsetcs Re, ¢ unv yucno PeliHonbaca koM-
MOHEHTOB NPOTO4YHOM YacTu aenseTes Reycoret = Xuco “¥aco - Reet -

Mockoneky Re, ¢ = 7-10% 1 wepoxoBaTocTs NOBEPXHOCTU Ba30B0It TYPBUHLI COOTBETCTBYET LIEPOXOBATOCTU rMaj-

. Ra
KOW MOBEPXHOCTK (& MMEHHO ) =0), Aogref MOKET BbiTb NpeOCTaBNEHO Criefylowmum 06pasom:

Re - 1 -
ref } +0,26|=2g- 0,74{—J +0,26 |. (B.13)

A =xy|0 74-[
COref 0 g R
Kuco "Kdco ~NEref Kuco "Kdco

Toraa Ag i monydyaeTcs nyTem 3aMeHbl Ak U deq ¢ B hopmyne (B.11) no dopmyne (B.12) u chopmyne (B.13).

5 6 0.2 5 6 0.2
[410 RaCOA+ 7-10 _ 4.-10 RaCOB+ 7-10
Kgco Da ¥uco Xgco-Rea Kaco Ds Kuco Kaco - Fes

( 1 Jo’z ,0.26
Kuco *Kdco 0,74

Agco = decorer
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CnepnoBaTtensHo,

0,2 0,2

6 6\

4'105KUCORBCOA+7‘1O L 4'105KUCO RaCOB+?'10
D, Re, Dg Reg

Apco = Secoref - 02 . (B.14)
140,351 (kyco *Kaco)

[ns ynpolieHnsa npMBedeHHasn Bbille hopmyna nepenucaHa cnegyowmmM obpasom:

R 7.108 "% R 7-10°

AL vleT. AL N (IS PP ool B AL
Dy Rep, Dy Reg

02

5
Aeco = Fecorer - || 4107 Kkyc : (B.15)

roe dECOref — WHOEKC MaCLLITaGMpyeMbIX noTepb rm,upaanmqem{oﬁ 3HEeprn anAa Kaxanoro KOMNnoHeHTa:

SECOref

decoref = SeCoref R
1+ 0,351 & (KUCO ¥ cho)
CTtaHaapTN3MpoBaHHbIe 3HA4EHWUA dpcoy,ef TPMBEAEHBI B B.3, @ 3HaYeHNsA K cq U Kyoq NPeacTaeneHs 8 B.4. 3Haqe-
HUS deegpen PACCHUTAHHBIE NO Sgr et Kuco ¥ Kgco, NOKa3aHs! B B.5. } }
3atem paccumnTbiBatoT KM yaensHon rmapasnn4eckoin aHepram aAns scein TypbuHbl, Ang, no cregyowen opmyne:
Ang
= Ag = 3, Aeco- (B.16)
Nea
B.3 HopmanusoBaHHble OTHOCMTENbHbIE MaclWwTabupyemblie MOTEPU rMAPaABNNYECKONW 3HEPrun
AN paguanbHbIX rMAPOMaLInH

B.3.1 Onpepnenexue

CornacHo B.2 paccmaTprBaeMble B HACTOSILLEM CTaHAapTe MacluTabupyemMblie NOTEPU ONpPeaensaoTea AN Kaxaoro
3nemMeHTa MPOTOYHOW YacTK (CnvparnbHaa Kamepa, KOMOHHbI cTaTopa, NonaTky HanpaensawLwero annapara, paboyee Ko-
rneco, oTcacblBaloLLan Tpyba) No BelpaeHuo:

Eifco
E
e Sgcoref — COOTHOLLEHWE MacLUITAGUpYeMbIX NOTEPb YAENbHOW rMAPaBNUYECKOR 3HEPrK KaXKaoro aNemMeHTa;
E|ico — MoTepu yaenbHOW rapaBnuyYeckon SHePrn Kakaoro aneMeHTa B Touke MakcmansHoro Krf npu 6aso-
BOM 3HayeHuun yucna PelHomnbaca, Bbl3BaHHbLIE MOBEPXHOCTHLIM TPEHWEM;
E — ypgenbHas rugpaBnnyeckas aHeprusi MaluvHbI.

Cnegytowme 3Ha4eHuns Bbinu nony4eHbl YUCNEHHbIM MOAENMPOBaHWEM, BbINOMHEHHbBIM Ha NPOMbILLNEHHbIX MOAe-
NAX pasnuyHbIX NpoussoguTenei [6]. [Ina KonmyecTBeHHOW OLEHKU NoTepk Ha TPEeHWe B MPOTOYHLIX YacTAX NMPUMEHEHbI
pasnnyHbie MeToAbl, OTPaXatoLLMe COBPEMEHHBIA YPOBEHE TEXHWUYECKOTO passuTus.

[na cnvpanbHOW Kamepbl U oTcackiBatoLlein TpyObi:

- MOTEPU Ha TPEHWE B 3KBUBANeHTHoW Tpybe B cooTBeTcTBUM C chopmynon KoynBpyka, guarpammon Myan, dopmy-
noit bnasuyca unu hopmynoii Hukypagae.

[na KONOHH cTatopa W NonaTok HanpPaenAKLIEro annapara:

- NOTEpU Ha TpeHWe Npu 0b6TeKaHWM NMOCKON NNACTUHBI B MOTOKE C NPAMOYTONbHBIM MONEePEeYHbIM CEYEHUEM;

- pac4eT MorpaHW4HbIX CNOeB, OCHOBAHHLIW Ha HanpaBleHUuM CKOPOCTM OCHOBHOIO MOTOKA, MOMYYEHHOro YUCreH-
HbIM MOAENMPOBaHWEM HEBA3KOW MWUOKOCTH.

[nsa pabo4yero koneca:

- pacyeT NorpaHW4HbIX CNOEB, OCHOBAHHLIA Ha HanpaBneHU CKOPOCTM OCHOBHOIO MOTOKA, MOMYYEHHOTO YUCNEH-
HbIM MOAENMpoBaHneM HeBA3kow xunagkoctu (CFD aHanus).

OueHka noTepb Ha TpEHWE METOLOM pacyeTa NorpaHUYHbIX cnoes Bbina BeINONHEHA OOHUM U3 CreayoLLMx METOAOB!

- MHTErpMpoBaHWe MoTepPb 3HEPriv, Bbl3BaHHbBIX KacaTenbHbIM HanpsKeHneM B NOrpaHW4YHOM croe, No BCcel nno-
LLaAan NOBEPXHOCTH;

- paccevBaHWe KMHETUYECKON IHEPTMU, Bbi3BAHHOE HeJO0CTaTKOM CKOPOCTU 3HEePriM MoToKa 3a BbIXOAHOW KPOMKOWR
nonacTU/KOMOHHbLI, KOTOpas MOXET ObITb paccyMTaHa Kak NMnoTHOCTL 3HEPrUK NMOrPaHNYHOTO CNos.

3HaueHns Sgcoren Kucor Kdco M decores YK@3aHHbIe B MpunoxeHun B, nogTeepxaaloTca aHanMTWHecKUMK Nim aKc-
nepuMeHTanbHbIMWA AaHHBIMKY ANA ChedyLWwmnX AMana3oHoB 3HadeHnid KoaddmumeHTa BbICTPOXOOHOCTH:

- ANg paguanbHO-0CeBbIX TYpBUH 0,06 < NQE <0,30;

- Ans Hacoc-Typ6uH 0,06 < Ngg < 0,20.

B.3.2 HopmanuzoBaHHLIe OTHOCUTeNLHLIE MaclTabupyembie NOTepU NMAPaBNUYecKkon aHeprum S Ans
pagvanbHO-0CeBbIX rMAPOTYPOUH

3HaueHNs B oen, PACCHUTAHHBIE ANS HEKOTOPLIX TUMUYHLIX MOAEenei, HaHeceHb! Ha rpadmk B.4 B 3aBucmMocTy oT
KoadhpuumeHTa OLICTPOXOAHOCTM M NOKa3aHbl HKE.
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PucyHok B.4 — Hopmanu3soeaHHble OTHOCUTESbHbIE MaclUTabupyemMble NoTepy rmdpaBnuyeckon 3HEPIUM B KaKO0M
KOMMOHEHTE pagnanbHo-0CeBbIX TYPBuH

Crepnyet otmeTnTh, YTo abeuncea Nge — BespasmepHbiii KO3(PMULMEHT BbICTPOXOLHOCTH.
B.3.3 HopmanusoBaHHLIe OTHOCUTENbHbIE MacliTaGupyemble NOTEPU r’MAPABINHECKON JHEPrum &g
B 00paTUMbIX Hacoc-TypbuHax

B.3.3.1 Typ6uHHbIl pexum paboThl

3HaqeHua macwTabupyemoro koahdrumeHTa NnoTepb HAacOC-TYPOUH paccynTaHbl OTAENBHO ANA TYPBUHHOIO 1 Ha-
cocHoro pexumMoB paboTel. OHW HaHeceHs! Ha rpadvk B 3aBMCUMOCTU OT KoadchuumeHTa BeiCTPOXOQHOCTA ANS TOYKU C
MakcumManeHbIM 3HadeHnem KM B TYypOMHHOM MMM HACOCHOM PeXvMe COOTBETCTBEHHO.
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PucyHok B.5 — HopMannaoBaHHbIE OTHOCUTENbHbIE MacLUTaBUpyeMble NOTepU rMapaBIMYEcKOd 3HEPTUN B KaXO0M
KOMMOHEHTE Hacoc-TYpOUHbI B TYPBUHHOM pexume

B.3.3.2 HacocHbin pexxum paboTsl

3Ha4yeHua MaclTabupyeMoro koaduUMeHTa NnoTeps HACOC-TYPBWH paccyMTaHbl OTAENBHO AN TYPBUHHOM U Ha-
COCHOro pexuMoB pabotel. OHW HaHeceHbl Ha rpaduk B 3aBUCUMOCTH OT KO3MMUUMEHTA BbICTPOXOAHOCTM OA TOYKM C
MakcuManbHbIM 3HaveHuem KM B TYpGMHHOM UMK HACOCHOM PEXUME COOTBETCTBEHHO.
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PHC}(HOK B.6 — HDDMEJ’IMSOBGHHI:IB OTHOCUTENbHbIE MaCLIJTaﬁMpyEMbIB noTepun FM,’JDEIBJ'IW“IGCKOI?I SHEPrun B KaxXJom
KOMMNOHEHTE HaCOC-Typ6MHbI B HACOCHOM pexXxumMme

B.4 ®akTop CKOPOCTM NOTOKA K, WU PasMepHbIN haKkTop Kycq PaguanbHbIX MalwmH [9]

B.4.1 OnpeneneHue

Ha ocHoBe cTaHgapTM3auuy reOMeTpUYECcKUX AaHHbIX MMAPaBNUYECKMX MALUVH MOXHO BbIMUCIIUTL hakTop CKOpO-
CTW NOTOKA K o N0 dropmyne (B.9) v paamepHbii haktop K qq No dopmyne (B.10), npeacraeneHHsIM B B.2.

B.4.2 K,co W Kgco ANA PagnanbHO-0CeBbIX TYPOUH

Cwm. pucyHok B.7.
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B.4.3.1 TypOUHHbIA pexum paboThl
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B.4.3.2 HacocHbIin pexum paboTbl
Cwm. pucyHok B.9.
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PucyHOK B.9 — x,cq ¥ Kycp ANA KQXKOOM0 anemMeHTa Hacoc-Typ6uHel npu pabote B HACOCHOM peXumMe
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B.5 HopmanuzoBaHHbIA MHOEKC MaclTabupyeMblX NOoTepb decoret

B.5.1 OnpepeneHue

Ha ocHoBe 3z PAKTOpa ckOpoCTH pacxofa K, g W paamepHoro akrtopa kKycq, WHAEKC MacluTabupyemelx no-
Tepb decorer PACCHUTLIBAETCA, Kak onucaHo B B.2.2. [Ina ynpolieHus peaynsTaTthl pacyeTa dpcg,er ANMPOKCUMUPOBaHSI
NUHEWHOW hyHKUWEN.

B.5.2 Hopmanu3oBaHHble dicges M O o ANA PaAUanbHO-0CeBbIX TMAPOTYPOMH

Cwm. pucyHok B.10.

50 I I I I I I 50 I | I I I I I I | I
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8 35 a5
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PucyHok B.10 — HopmanuaoBaHHbIe deqoer M Jgef ONA PAAUANBHO-0CEBbIX TMOPOTYPEMH
B.5.3 HopmanusoBaHHbIe dicges M JEpef ANA HACOC-TYPGUH

B.5.3.1 TypBuHHbIN pexum paboTbl
Cwm. pucyHok B.11.
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PucyHok B.11 — HopmanusosaHHbie decoer M Oger A1 HACOC-TypBuHbI Npy paboTe B TypBUHHOM pexume

B.5.3.2 HacocHkIn pexum paboTsl
Cm. pucyHok B.12.
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PucyHok B.12 — HopmannaosaHHble dpeger M Ui pep ANA HACOC-TYPBUHLI B HACOCHOM peKUMe
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MpunoxeHwne C
(cnpaBo4Hoe)

MacwTtabHbIi adchpeKT Ha noTepy yaenbHOW rMAPaBNUYECKOW IHEPrUM OCEBbLIX MalUuH [9]

C.1 MacwTabupyemMblie NoTepn B 0CeBbIX MalUMHaX

XOoTs AetanbHbIn aHanua maclTabupyemMbix NoTepb OCEBLIX NMPOTOYHBLIX MALUWH B HACTOSLLEE BPEMS OTCYTCTBYET,
B HACTOALLEM CTaHOapTe NPeaycMOTPEHO, YTO OHW MOTyT ObITb PACCMOTPEHL! B ABYX YacTAX: O4HA 4YacTb Anda padoyux
ronaTtok, a Apyras — A5 BCeX APYriX CTaLMOHapHLIX KOMMOHEHTOB.

[Ons macwtabupyemoi yacTk noTepb B nonactsax paboyvero koneca npumeHsetcsa hopmMyna maclutabHoro adpdex-
Ta Ang nnockon nnactuHel [chopmyna (5)]. Ons HenodBWKHLIX YacTen hopmyna anga notoka B Tpybe [chopmyna (1)] npu-
MEeHSIeTCA Takum e 0b6pa3om, Kak 1 AnA pagnanbHO-0CEBbIX TYPOUH.

C.2 dopmyna macwrabHoro acpchekTa ona nonacten paboyero koneca [8]

M3 dopmynel macwtabHoro adpdbexTta onga nnockon nnactuHel [hopmyna (5)] nonydaeTtca cnegytowas dpopmyna
npeobpasoBaHuna 4na nonacten paboyero Koneca:

os AMgry _ - .(CfRUA _CfRUB] _
NEA Crruref
[ 0,2 0,2
[5‘105M+M.ﬂ] —(5.105R3RUB+DB'UB.RGM-)
-5 ) Lpn  Lawa Rey Ly-wg Reg
= YERUref 0.2
M +0.25
L LA‘WA !
[ 0,2 0.2
Rarua | Rerr |- 5 Ragup , Reret |
5'105'K RU'A-F mf] —[510 ‘KyrU ' T (C1)
=5 ) ( ! Da Rep ! Dg Reg
ERUref 53
1+0'25'(KdRU'KURU)
4 0,2 02
R R R Re
\

rae Sgpuref — CTAH4APTM3WpOBaHHas 6GasoBas Macwrtabupyemas noTeps Ans paboyux nonarok, Korda “ucro
PeiiHonbaca malvkbl Re, pasHo Gasosomy uncry PedHonbaca, Re =7 - 108, 1 co 3HaYeHNAMM LLepo-
XOBaTOCTW NOBEPXHOCTU, Ra gy« Kak ykasaHo B Tabnuue 12, T. e. Rago = Racomrer
L — pnwvHa nonactu pabodyero koneca;
OTHOCUTENBLHAA CKOPOCTL NOTOKa Ha Bbixoae U3 paboyero koneca;
u — nepudepuitHaa cKopocTs NnonacTtu paboyero Koneca;

Kuru — HOpMMpOBaHHbIﬁ CbaKTOp CKOPOCTW NOTOKa OnA npoxoda 4Yepes MEKIONacTHOWN KaHan paﬁoqero Koneca:

S
|

Wa _ Wg |
Kyry = ——=—1
Up U

K4RU — HOPMWPOBAaHHLIA pa3MepHbIA hakTop ANg 30HbI Nonactel paboyero Koneca:

Ly Ly,

KarU = 5~ =7
Dy Dg
deruret — WHOEKC MacwTabupyembix NoTepb Ans nonactei paboyero koneca:

8
OERUref = ERUre! 07 (C.2)
1+0,25' (KdRU .KURU)

C.3 ®opmyna macwrabHoro achchekTa ona HenoOABUKHbLIX KOMMOHEHTOB

®opmyna nepecyeTa A BbiBoAUTCA U3 chopmynbl MaclutabHoro addgekTta Ana notoka B Tpy6be [thopmyna (1)]. Dan-
Hasa hopMyna npegcTaBneHa B OCHOBHOM TEKCTe cTaHaapTa Kak chopmyna (8).

Mpw npumeHeHun dopmynel (8) 4ng macwTabupoBaHWA NOTepk BO BCEX HEMOABWKHLIX 3aNeMeHTax BBOAATCS ABa
YNPOLLEHNA, yuUThIBAKOLNE, YTO AnA TypBuHbl A yucno PeliHonsaca Re, He noctoaHHo B paboyem guanasoHe, B To Bpe-
M KaK TypBuHa B uMeeT nocTosHHOe Yicno PeiHonbaca Reg.
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1) ®akTop CKOPOCTKU NOTOKAa ANA NpeAcTaBlNeHnsa CKOPOCTU NOTOKa BO BCeX HEMOOBWAKHLIX aneMeHTax NPUHUMAaEeTCs
paBHbiM 0,8 OT dhaKkTOopa CKOPOCTM NOTOKA B HANPaBMAIOLIEM annapare, K,qy- 3Ha4eHNe g\, COCTaBnNAeT npubnuantens-
HO 0,24, onsa oceBblX MalnH BepeTca Kak cpeaHee 3Ha4YeHue.

2) lllepoxoBaTocTe BCEX HEMOABMXKHBIX YACTEH MOXET ObITh NpeACcTaBneHa Kak cpeaHeapugMeTYecKoe 3HaueHe
MeXay LepoxXoBaToCcTAMM HanpaenALWEro annapaTa v cTaTopa.

3atem crnegytowas dopmyna nepecyeta NpMMeHAETCH K MacluTabupyeMbiM NoTepsiM HEMOABMKHBIX YacTen Ana
OfHON OTAENBHOW 3KCNEePUMEHTANBHOW TOYKM i

R 7.108 )" R 7.108
5 dsTA - 5 ds1B :
Aggt = Oesrres || 4107 ' Kygr ———+—=—| |4 10 x, g7 ——+—— ) (C.3)
; re u D, RE'A‘ u Ds Reg

roe KUST — KOQde)MLI,VIEHT CKOPOCTK NOTOKa HENOOBWMXKHbBIX yacTeu:

Kust = 0.8 ¥ygy = 0,19 (C4)

RHST — ABNAEeTCH xapaKTepHoﬁ LWEepOXOBaTOCTEHD HENOOBWKHbBIX yacTten:
Rag\, + Ragy
Ragy = ———CX. (C.5)

C.4 MacwTabHbii adpchekT Ans ocTanbHLIX KOMNOHEHTOR, BNuAlwWwux Ha KN4

C.4.1 O6wemubin KMNAQ

Ecnun paguanbHble 3a30pbl Ha paboyem konece NogoBHbl HATYPHBIM, TO BNUAHWEM MacwTabHoro adhdekTa Ha 00b-
eMHbIi KM MoxHo npeHebpeds U Ang NpuHUMaeTca pasHeiM 0.

Tak kak BnuaHMe HenogoBHbIX 3a30P0B Ha T ELEe HeJOCTATO4HO U3BECTHO, KOPPEKTUPYIoWan opmyna ans cny-
Yas Takux 3a30poB He npepocTaensertcs. [oatomy Tpebyetca cobnogeHne Nogobua pagnaneHbIX 3a30p0OB MeXy MO-
OENBHOWN U HaTypHOW TypBuHamMmuy ¢ y4eToM O0MyCcKOB, NPeacTaBneHHbIX B Tabnuue 1.

C.4.2 KM mowHocTu (ONCKOBOE TPEeHUe)

Tak Kak noTepu Ha AUCKOBOE TPeHWe Ha CTynuue pabodero koneca o4eHb Marbl, TO Any MPUHAMAETCA paBHbim 0.

C.5 MacwrabHbin adppekT ruapasnuueckoro KM

Kak roBopunoce BhklLLe, B CNy4Yae 0CeBbIX MalUWH paccMmaTpuBaeTcs ToneKo MacwtabHelin adpcpekt KIMO yaensHon
rugpaenudeckon aHepruv. anee senuunHa nonpaeku rnapasnuyeckoro KM paccuntelBaeTca no cnegyrowen dopmyne:

n Neg,
By 6B _fpone ],
Tha,  TEa,

Ang =Ag, o Tha [CMm. dhopmyny (25)].

i

[Noatomy

Any, :(AERUA_) +AgsT, )'nhA,‘ (C.-6)

Bi

C.6 OnpepneneHune dgogpes ANA OCEBbLIX TYPOUH

HecmoTps Ha oTcyTCTBME B HAaCTOALMIN MOMEHT OeTanbHOro aHanuaa OTHOCWUTENBHbIX MacluTabupyeMblx noTeps
MMOPABNMYECKON SHEPrUM B OCEBbIX MALLIWHAX, Spcpen HEKOTOPLIE CMPABOYHLIE MaTEpUank! AaloT rpaHnLsl aTUX 3HaYe-
HWIA. OgMH 13 3TUX UCTOYHWMKOB MpeAcTaenseT MaclwTabupyemble NOTepn B Todke MakcumaneHoro KA noBopoTHo-no-
nacTHoW TypBuHbI, Kak nokadaHo Ha pucyHke C.1, [6].
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OggTref — MacwTabupyemblie NOTEPU B HEMOABMKHbLIX YACTAX; dpRrer — MaclwTadbupyemMble NoTepu Ha nonactax paboyero Koneca;
O of — 00WMeE MaclTabupyemble NoOTEPU ANA PACYETA N max

PucyHok C.1 — 8ggres A9 NOBOPOTHO-MONACTHLIX TYPOUH

Kak nokasaHo Ha pucyHke C.1, 3aBMCMMOCTb et U Og e OT KOB(DULIMEHTE DLICTPOXOOHOCTM OUYEHb HEe3HauW-
TenbHa. MNoaToMy AN Boex NOBOPOTHO-NONACTHBIX TYPBUH MPUHATEI CNEOYIOWNE NOCTOAHHBIE 3HAYEHWA B HACTOALLEM

CTaHOapTe!:
Sesref = 0,015, C7
derurer = 0,030, (C.8)
8g,of = 0,045. (C.9)

OTU 3HAYEHWA TaKKe NPUHATLI ANSA NPONennepHbIX TYpOuH.

WMcTounuk [6] npegocTaBnseT Tpu OTAENBHBIX 3HAYeHUA MacwTabupyeMeblx noTepe AnA nonacten pabodyero koneca,
oTcacbiBakLed TpyObl M APYTMX HEMOABWXKHBIX YacTel NOBOPOTHO-NONACTHLIX rMOpoTypObuH. OgHako M3BECTHO, YTO 3Ha-
YEHWE ANA HEMOABWKHBLIX YACTEN HECKONbKO HEeAooueHeHOo. [oaToMy B HAcTosLLEM CcTaHAapTe NMPUHATLI OTKOPPEKTUPO-
BaHHble JSME macwtabupyemble noTepu. 3T NOTeEpK NEPErpynnUMpoBaHbl B ABa OTAENbLHbIX Baa notepb. [na nonacten
pabo4ero koneca 1 AN BCEX OCTalNbHLIX HEMOABWKHEIX YACTe, BKMHYaa 0TcackiBaloLLyo Tpyoy.

C.7 OnpeneneHue Sgeqes ANA KancynbHbLIX TYPGUH

Macitabupyemele notepu Ha nonactax paboyero Koneca KancyrnbHbIX TYPOUH NPUHMMAKOTCA TAKUMU XKe, Kak 1 Ha
NOBOPOTHO-NONACTHBIX TYpBUHAX. To €CTb dggjer = 0,030.

OTHOCWTENBHO MaclUTabUpyeMbIX NOTEpPb Ha HEMOOBWKHBIX YACTHAX HA CEroAHALIHWA AEeHb HEAOCTATOMHO OAHHBLIX
ANS onpefeneHvs NoTepb Ha TPEHUE HA HEMOABMKHBLIX YACTAX KancynbHbIX TypbuH. OpHaKko cyMTaeTcs, 4TO NOTEPU Ha
TpeHWe B anemMeHTax co CTOPOHLI BepxHero bbedpa, BKNOYAS KOMBLEBYHO YacTb BOKPYT Kancyrbl, MEeHbLUE, YeM noTepu
B CNUpanbHoN Kamepe NoBOPOTHO-NONAacTHOM TypbuHel. C Apyrod CTOpOHbI, NOTEPY HAa TPEHWE B 30HE HanpaendAoLLEro
annapaTa NpUHUMAatOTCA HeMHOro Oonblue, YeM B MOBOPOTHO-NONACTHLIX TYpOUHAX M3-3a Y3KOro NpOTOYHOrO Tpakta. B
HacTosALLEE BpeMs TOYHOE KONMUYECTBO 3TUX A06aBNEeHWUA UN BbIYMTAHWIA NOTEPL HA TPEHWE MO CPaBHEHWUIO C MOBOPOTHO-
nonacTHeIMW TypBUHaAMKM HEU3BECTHO.

B nobom cniyyae npegnonaraetcs, YTo NoTepu Ha TPEHWE B HEMOABUMHBIX 3MEMEHTAX U NMOBOPOTHO-NONACTHBIX U
KancyrnbHbeix TypbuHax coctaensaT npumepHo 1,0 % — 2,0 %. NoaTomy ecnu NPUHATL NPeanonoXeHne O TOM, YTO Bbl-
LIeYNOMAHYThIE BbIMWTaHWE U foBaBneHne MOryT OTMEHATL APYr APYra, TO BbI3BAHHARA 3TUM AOMYLIEHNEM OLINBKE S aper
He npeeaonaet aHaqeHue 0,5 %. Toraa BepoATHanA owubka nepecyeTa, NoNy4eHHan U3 Sggr . OYOET HAXOANTLCS B Ana-
nasoHe ot 0,05 % po 0,1 %. CnegoBaTenksHo, CYMTAETCA, YTO ATO NPeAnonoXeHne npuemMnemo.

Mcxoan 13 BbILEN3NOKEHHbIX COOBpaeHWA, B HACTORALLEM CTaHAapTe YCTaHABNMBAETCA, YTO MOTEPU Srpp o W
Oyef ANA KANCYNbHBIX TYPOUH AOMKHBI GbITE TAKUMW e, Kak U ANs NOBOPOTHO-MONACTHBIX TYPBUH.

C.8 BuiBog MHAeKca MacwTabupyeMbIX NoTepb rMapaBnuMYeckor aHeprm dg ¢

C.8.1 UHpekc macwTabupyeMbix NnoTepb ANA nonacrter paboyero koneca
Heaaencumo oT koathduumreHTa BuICTPOXOAHOCTM MaLLMHBLI UMM YnCna nonacTen pabodero Koneca sHa4eHns Ky
N K, gy ONpeaeneHsl no nepuhepuinHoi KPOMKe NonacTi U NpUBMNU3NTENLHO paBHbI:
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~ 0,55, (C.10)

~1,03. (C.11)

Toraa dggy € UcnonssosaHuemM opmynel (C.2) npuobpetaet Bua;

SeRUref _ 0,030
140,25 (xgry - Kury)’>  1+0,25-(0,55-1,03)°2

C.8.2 Mupekc macwTabupyeMbiX NoTepb ANA HEMOABUKHLIX KOMMNOHEHTOB

JocTaTodHo TPYAHO OoNpenenuTb Kygt W K, g7 ANA BCEX NPEACcTaBNeHHbIX HeNnoaBMKHbIX YacTeld. COOTBETCTBEHHO
BMECTO pacyeTa dpgrye C UCTIONBb30BAHNEM Kygt U K g7 3HAYEHWE i g1 of OLEHMBAIOT KAK COOTHOLUEHUE MEXAY Sgcnpef W
decoref ANA HEMNOOBMKHBLIX YacTel paananbHo-0CeBbIX TYPOUH.

OcHoBBIBAACH Ha 3HAYEHUAX Ogc et M decorer A7 CTALMOHAPHBIX YacTel paguanbHO-0CeBbix TYPOWH G BbICOKON
GbicTpoxoAHOCTbIO (N = 0,30) 1 Takke ANs HACOC-TYPGOUH C BbICOKON BbICTPOXOAHOCTbIO (N e = 0,20), Mbl MOXeM nony-

derurer = ~0,0245. (C.12)

d d,
4UTb COOTHOLLEHME —EoT = @ , kak nokasaHo B Tabnuue C.1.
Sest  2.8eco
d
Tabnuuya C.1— OTHOWweHNEe SEST Ana pagnanbHO-0ceBbIX TYPOWH 1 Hacoc-TypbuH
EST
PagwaneHo-ocesas TypbuHa Hacoc-Typ6uxa (TypOuHHBIN Hacoc-typ6uHa (HacocHbIi
(Ngg = 0,30) pexxum) (Ngg = 0,20) peskum) (Ngg = 0,20)
B de 8e de Be de
SP (CK) 0,50 0,40 0,55 0,45 0,60 0,45
SV (Cratop) 0,14 0,10 0,31 0,25 0,36 0,30
GV (HA) 0,92 0,78 1,28 1,07 1,28 1,07
DT (OT) 0,28 0,20 0,17 0,15 0,17 0,15
=il (NS 1,84 1,48 2,31 1,92 2,41 1,97
4acTu)
st 0,804 0,831 0,817
desT
d,
CpepnHee 3HayeHWe BbllLEyKa3aHHOTO COOTHOLUEHWA SEST coctaBnseT npubnuantensHo 0,82. CooTBETCTBEHHO
EST
3Ha4eHWe dpgr ANA HEMOABMKHbBIX YacTel 0CeBOro TUMa MallvH onpeaensioT criedyLm obpasom:
degt = 6gg7°0,82=0,015-0,82 =0,0123. (C.13)

C.9 Utoroeas cpopmyna macwtabHoro 3dpdexTa MallMH oceBoro Tuna

MepecyeT Anga nonacter ocesbix paboynx konec [chopmyna (C.3)] MoxeT ObITh BeipaXeH opMynoil Ansi NNOCKon
MNacTuHbl. 3Ha4YeHNE LWEePOXOBaTOCTN AMNA HEMNOABWKHON YacTu, Ragy, bepeTcs kak cpegHee apnMeTUHECKOe 3HaveHne
LiepoxoBaToOCTeM, MU3MEPEHHbIX Ha fnonaTkax HanpaenawLwero annapara ¥ KornoHHax ctatopa [cM. chopmyny (C.5)].

MNocrne Toro Kak no BblleykasaHHOW chopMyre nonydeHsl 3Ha4eHna Agg; U Aggr, Ha ocHoBe chopmynel (C.6) BbI-
MONHSAIT NnoLuaroBbli NepecyeT ruapaenuyeckoro KM Ana scei MaluvHb.

3HaveHna Sgcoren Kuco: Kdco ¥ 9ecores MPMBEOEHHbIE B npunoxXeHnn C, noaTBepKAanTCA pacyETHLIMKU U JKCne-
PUMEHTASBEHLIMM AaHHBIMK ANA ananasoHa GeicTpoxogHocTn 0,25 < N < 0,70,

BHe ykasaHHOro gmanasoHa 9TW 3Ha4yeHust MoryT BbiTe HEKOPPEKTHBIMUW, €CNUW, HaNpUMeR, YPaBHEHUS NOLLAroBoro
nepecyera U3 HacTosLero ctaHgapTa byayT NPUMEHATE ANA OLEHKN pPeaynbTaToB KOHTPaKTHBIX MOAeNbHbIX UCMbITaHWIA
BHe BbilLIeyKa3aHHOro AuanasoHa BeICTPOXO4HOCTH.
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Mpunoxenwne D
(cnpaBo4Hoe)

MacwTtabHbin adhheKkT noTepb Ha AUCKOBOE TpeHue

D.1 ®@opmyna koadhcuuMeHTa NOTepb Ha AUCKOBOE TPeHue

Kak yctaHoBneHo B npunoxeruun B, HoBas cdhopmyna, npeanoxeHHas HuwxTaBuuem, No3BoNs0Was paccunTaTth Ko-
3thPULMEHT NOTEPb AN5 NOTOKa B TpyDe, AaeT NpakTUYEeCcKW TakMe e 3Ha4yeHus, 4To U dhopmyna Koynbpyka (CM. pUcyHOK
B.1). B HacTosllee BpeMa MMeEET CMbICT NpeanonoxuTh, 4To nogobHas dopmyna Takke MOXeT onucatb KoadduuneHT
noTepb Ha AWCKOBOE TPEHMe.

Obwaa dopmyna ansa pacdeta koadduumeHTa noteps, NnpegnokeHHaa Huwxrtasuuem [8], umeeT criegytowunin Bua;

Ko Réa ¥
G, = Am | A ST et L (1om)|. D.1
m 'm0 ( T i RET] ( ) ( )

OgHako gnsa crny4vas ¢ obTekaHueM gucka NoToKom npudniekeHHor dopMynel, cxoxkein ¢ doopmyrnoin Koynbpyka, He
cywecTeyeT. COOTBETCTBEHHO, Bbllleyka3aHHas oblan dopmyna npumMeHsnack Ans U3MepeHuid Uusn4ecko Mmogenu,
BbINONHeHHOW Pykyaon [17] n gpyrmmn [14], [18]. OnpegeneHo, 4To HanbonNbLUEro COOTBETCTBUA 3KCMEPUMEHTaNbHbLIM
peaynsrtatam JOCTUraloT Npu cregyowux koadduumeHTax:

C,,0 — NocToAHHOE 3Ha4yeHune, pasHoe 0,0019;

Re..; — 3HaueHve, pasHoe 7 - 10°;

Aq — NMOCTOsIHHOE 3HaveHue, pasHoe 1,5 - 10%

m — NocTosiHHoe 3HadeHue, pasHoe 0,85;

X — MOCTOsSIHHOE 3HadeHue, pasHoe 0,2;

ry — MaKkCcuMarnbHblil paguyc cTynuupel Mnk oboaa pabodero Koneca, B 3aBUCMMOGCTM OT TOTO, YTO Gornblie, M;

Dy — makcumanbHbIi gnameTp cTynuuel unu oboga paboyero koneca, B 3@BUCUMOCTM OT TOro, 4TO Borbule, M;

- o 2rd Dd e D
K1 — pa3MepHbIi NCKOBbLIA (hakTop Kt = D = - C YyYeToMm Iy = 5
Ret — uucno PeitHonbaca ans obTekaHns avcka:
2 2 2
e e 2r, 1
Rep=4 —-4d " Re="d Ro=—k?.Re
v D-u D> 2

o — YrmoBas cKOpocTb Avcka, pag/c.

MockoneKy NoTepU Ha TpeHWe ANCKa NPONOPLMOHaNEHEI NATON YacTh AMaMeTpa avcka, GonsWwnii AgnameTp cTynu-
Ubl unu oboaga paboyero Koneca UMeeT 3Ha4UTENBHOE BNMSHWE Ha NoTepu Ha TpeHue gucka. CooTBeTCTBEHHO pa3MepHbIi
[AMCKOBLIN hakTop K onpeaensieTca 66nbWMM AnameTpomM: MK cTynuubl, unu oboaa pabodero koneca.

Takum oBpasom, OCHOBHOE ypaBHeHWe AN pacyeTa KosduuneHTa noTepe Ha TPeHWe NPUHUMAET CredyoLmia

BUA;
kg Re ) 2Ray 2 Rey |
e a (=)
G, =Cpp-|0,85:[15-10* =L et | 40 15]|=Cy-[0,85:| 7,510 L4+ = ref | 415,
ry  Rer kr-D k2 Re
Torpa
2 Rar Re 2 0,976 Rar Ree |2
Ci =Cro-|0.85:| — -{7,5-104KT—T+—fef] +0,15 | = Coop | | =53 -[7,5-104KT—T+—refJ +0,15|=
KT D Re KT D Re
(D.2)
0,2
0,976 4 Rar Reref]' 04
=Cng- A1 7.5-10%c =L+ = 10,154-k7> |,
m0 (KTOA] ( T D Re T
rge ksT — MNeco4dHaA WepoxXoBaToCTek ONCKA, B3ATaA KaK cpefHee 3Ha4yeHune no obeum CTOpOHam paﬁoqero Koneca n

CTaLI,I/IOHapHOIZ 4YacTu, M:
kST — 5 F RaT;

Rar — cpenHeapudmMeTyeckas LEPOX0BaTOCTb, M3MepeHHas pAAoM G BHelUHel nepudepmneil CTynnLbl Unn obo-
[a pabouero koneca, M:

_ 2'Raqg +Rarg

Ra D.3
T 3 (D-3)
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rie Rarp — cpedHeapugMeTyecKkas LepoXoBaTocTb, M3MEPEHHanA PSAAOM C BHeWHen nepudepren CTynuubl unm obo-
Aa pabodyero koneca, M;
Rarg — cpeaHeapuMeTMYecKas LepoXoBaToCTh, M3MEPEHHAA Ha CTALUMOHAPHON YaCTW CO CTOPOHLI TOYEK Mamepe-
HWA cTynuubl unu obopa paboyero koneca, M.

OkcnepuMeHThl, NpoBeaeHHble Kypokaeon [2], [19], ykaselBaT Ha TO, YTO LLIEPOXOBATOCTb BpallaloLlLencs 4acTy
“MeeT JOMUHUPYHOLLEee BNUSAHWE Ha KPYTALUMIA MOMEHT OT NOTePb Ha AUCKOBOE TpeHue paboyero Koneca no cpaBHEHWUIO C
LLIEPOXOBATOCTEIO CTAUMOHAPHOW YacTh. SthhekT BNUSHKUA LWEPOXOBATOCTH Ha NOTEPWU Ha OMCKOBOE TPEHWE MOXKET BbITh
NpencTaBneH cpefHeB3BeLleHHbIM 3Ha4eHeM LIepoxoBaTocTk obenx CTOPOH, kak nokasaHo B chopmyne (D.3).

D.2 ®opmyna nepecyeTta ana KN mowHocTn
Kak nokazaHo B A.2.4, popmyna nepecyeTa KNI MOLLHOCTY BelpaXkaeTcs, Kak Moka3aHo Hke, mexay TypbuHamu A v B:
AnT CmA - CmB ]

Arpp = m = Oref ( C

KoatbchuumeHT notepb Ha TpeHue C, .. AnsA 6a30BOWM MogensHOW ruapoMalunHel ¢ Rar = 0 npu 6asoBoM 4ncne
PeriHonbaca Re - 108 nonyuatoT no cnepytowwei dopmyne:

(D.4)

mref

ref =

0,976 5
O = mo.[K i J'(1+0,154'KT‘ ) (D.5)
2

MyTtem 3ameHbl C a1 C o B dopmyne (D.4), popmyne (D.2) n C . B hopmyne (D.5) nony4aem:

R 7.108 R 7.106 17
{7,5-104-!(1-- ra L ] [7,5.104.KT.3TB+']
£ _Mr {CmACmB]_(S : Dn  Rep Dy Reg _
TA—B — YTref Tref

MIa Conref 1+0,154 - ;04 (D6)
R 7.108 |2 R 7.108 |
=dpgpe| | 7,508 prs oty L] L 750 o B | |
Dy Rep Dg Reg

STref )
140,154 104
D.3 HopmanusoBaHHbIe pasmepHbIi (hakTop Kt M MHOEKC NoTepb Ha ANCKOBOE TpeHHue dr ¢

D.3.1 KoachcbuumeHT noTepb Ha ANCKOBOE TPEeHWE dyof
Ha ocHoBaHWUM akcrepuMeHTanbHbIX UccrnefoBaHuK, npoBedeHHbIXx Kypokason [11], noTepy Ha OUCKOBOE TpeHue
OnA paguanbHO-0CeBbIX TYPOWH M Hacoc-TYPOUH 0BbIYHOW KOHCTPYKLMK OLEHWBAIOTCA cnedyowym obpasom.

rae dreer =

6,0
5,5
5,0
4,5
4,0
3,5
3,0

25 \ b

2,0
1.8 7

o I
05
0,0

Hacoc-TypbuHa

(H)

- ™
//
N

[~
Pl

/

Hacoc-TypbuHa

L m
/

[ ————

[—

et 100

)
/

M~

m e ——

P ey
B L

——— o e S

PapuanbHo-ocesan TypSuHa
——

006 008 010 012 014 016 018 0,20 0,22 0,24 026 0,28 030
NQE

PucyHok D.1 — Ba3soBbiil KO3 DULMEHT NOTEPL HA AUCKOBOE TPEHWE Oy ¢
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nbITaHUA KOHTpaKTHDI?I Mogenn no B3aaMmMHOMY COrmacmuio 3anHTepeCOBaHHbBIX CTOPOH.

62

[laHHble KPUBbIE NOCTPOEHDI MO MPUBMMKEHHBIM hOPMYNam:
- ANS paAManbHO-0CEBbIX TYPBUH:
os a5
Nog

100
- Ons Hacoc-TypbuH (TYpOuHHBIA pexum) (T):

{1,1+ 0'0125]
Nqe

100

O1rer = Ans 0,06 < Nge < 0,30;

Orrer = Ans 0,06 < Ngg < 0,20;

- Ons Hacoc-TypBuH (HacocHbIN pexum) (H):

(1,4+ 0’0129}
Nog

100

Oref = ana 0,06 < Ngoe <0,20.

(D.7)

(D.8)

(D.9)

MprBeneHHble Bbie (POpPMYNbl HE NMOAKPENMAKTCA aHaNUTUYECKUMU UMW 3KCMEePUMEHTANbHBIMKU AaHHLIMU, Bbl-
XOOSALWMMM 33 Nnpegernbl KOHKPETHOTO AManasoHa CKOPOCTEN, yKazaHHOro Ans kaxaow cdopmynbl. OgHako atu popmynbl
MOryT BbiTb 3KCTPANoONMpoBaHbl 3a Npefensl YKasaHHOro AManasoHa Y UCMonb3oBaHbl ANA NepecyeTa pesynsTaToB Uc-

D.3.2 PaamepHbIA dhakTop AWUCKa Kt

3Ha4eHun K1, paCCHUTaHHbIE ONA HEKOTOPbLIX TUMUYHbIX MO,D,GJ'IEI?I, HaxogAaTcAa B 3aBUCUMOCTKM OT KOBCbeMLI,IAEHTa
6bICTpOXO,D,HOCTIA 1 npencTaBlieHbl HUXKe.

M T T T T 1
i B 7=-5,7Nge+2,0 wn 1,0,
= / BLIGHPAIOT BOMbLLSe 3HAYSHNe
~ 15—
] N
3 14 =
IL \
¥ 13 ‘\
1.2
1,1 \
1,0

0,06 0,08 0,10 0,12 0,14 0,16 0,18 0,20 0,22 0,24 0,26 0,28 0,30

Noe

Pucyrok D.2.a) — Pa3amepHbii hakTop K AN pagvansHo-0CeBOr TYPBMHb

24
* | \ [ \ [ |
,TypGMHa: w1=-8,3Nge+2,0 unm 1,0,
22 7 BbIGUpAIOT BOMbLUEE JHAYEHUE
w5 \\\/ _Hacoc: kr=-7,5Nqe+2,7 wm 1,0,
Q ! ‘Q( BeIGUpakT Gonbluee sHaveHVe
0 18
] \ N
£ g NN ~
\\s.
14 NN
~
12
~
1,0 -

006 008 0,0 012 0,14 016 018 0,20 022 024 026

NQEI'- N QEP

PucyHok D.2.b) — PaamepHblii daktop k Ans Hacoc-TypbuHel (geircTteyet ans Nog = Nggp = 0,06 — 0,20)

PucyHok D.2 — PasmepHbii hakTop Kt
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MyTeM 06beaUHEHNA St g M KT NONYYAIOT 3HAYEHUA ¢ KaK dyHKUMK KoaddmumeHTa 6eicTpoxogHocT. OHK no-

KasaHbl Ha pucyHke D.3.

6,0

5,5

50

.5 \ Hacoc-Typ6itHa

(H)
40 \\ /|

35
3.0 \

Hacoc-Typ6uHa
/ (M

g %100

25 \Q

20

ITAN

15

/
|
I

e

10—ty

A
§
|

0,5
0,0

0,06 008 010 0,12 0,74 0,16 0,48 0,20 0,22 0,24 0,26 0,28 0,30

Noe

PucyHok D.3 — VHAeKke notepb AMCKOBOMO TPEHWS Gus

JaHHble rpacvkv NOCTPOEHbI NO cnedyowmMM hopmynam:
AN paguanbHo-0CeBbIX TYPBUH:

{0,44+ O’OOj]
N,
et = Qe 0,06 < N < 0,30;
Tref = 100 AnAa UUb = Nge = U,0U
AnA Hacoc-TypbuH (TypBUHHBIA pexum):
(0,97+ 0’0122]
N,
Orrof =~——25 7 190,06 < Nog < 0,20;
© 100 ’ HE = e
0N HacoC-TYPOUH (HACOCHbBIA PEXUM):
[1,23+0'0125]
N,
Oppef =~———2E 2 115 0,06 < N < 0,20.
e 100 REESTEE S

(D.10)

(D.11)

(D.12)

BbiweykadaHHble dpopmynbl He NOATBEPKAAKTCA aHANUTUHECKMMK W IKCNepUMeHTanbHbIMK AaHHLIMW BHE Oma-
nasoHa KoahhULMEHTOB BICTPOXOOHOCTH, YKa3aHHbIX AN Kaxaoi ua popmyn. OaHako AaHHbIe YpaBHEHUS MOTyT BbiTh
MCMOMb30BaHbl BHE yKa3aHHbIX AUana3oHOoB U MOTYT NPUMEHSATECA AN NEPECHETOB C Pe3yNbTaToB UCTBITAHWIA MOAENBHO

rmgpomMallnHbl NO COrmMacoBaHW 3anHTePeCOBaHHbIX CTOPOH.
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MpunoxeHue E
(cnpaBo4Hoe)

CpaBHeHune ctaHgaptoB M3OK 60193 u M3K 62097 B meTogax nepecyerta rugpaBnu4veckoro KN
OnNA peakTUBHLIX TMOPOMaLlWH

E.1 Metopn nepecuyera no M3K 60193

E.1.1 NpumeHeHne

M3K 60193 paccmaTtpmBaeT meToq nepecyeta rugpaenuyeckoro KM nutatenbHbIX HAacOCOB, HACOC-TYpBWH, KoB-
woBbIX TypbuH (TypbuH MNensToHa), paguanbHbeiX U oceBblX TYPOWH U AnaroHanbHbIX MawnH (MawwH Jepuasza) 6es yyeta
hakTUYeCKoro 3Ha4eHus LEPOXOBATOCTM MOAENLHOM U HATYPHOW MTMAPOMALLMHbI.

[Ons nonHoro metoga nepecyeta KMNQ cnegyet obpatutecs K M3K 60193.

E.1.2 OrpaHun4yeHus

MeTtog nepecyeta KN s M3K 60193 nmeeT cnegytolwne orpaHNHeHns;

a) Popmyna nepecyeTa AaeT B pesynbrate Honbllee 3HaveHve Ans TYpOuHsbl ¢ HU3kuM KO npu Ton e yaernsHon
ckopocTu. bonblune notepy Ha TypbuHE ¢ HWM3KON 3PEKTUBHOCTLID BO3HMKAKOT B OCHOBHOM M3-3a DOMbLUMX KUHETUYE-
CKUX MoTepb (HemaclTabupyemMelx noTeps). Tem He MeHee dhopMyna nepecyeTa, npeactaeneHHas B MOK 60193, naet
Bonbwure macwtabupyemble notepu anga TypbuH ¢ 6onee Huakum KM v, cnegoeatensHo, okasbiBaeT Bonbllee BNUAHME
MaclwTaba Ha achdekTMBHOCTL. [pyrumu cnosamu, Gonee Bbicokasa acphekTUBHOCTL TYPOMHBI Haka3bIBAeTCs aTUM MeTo-
[oM nepecyeTa. ATOT HEODOCHOBaHHbLIN PE3ynLTaT ABMNSETCH Pe3ynsTaToM NPenrnonoKeHs 0 TOM, YTO MacluTabupyemelie
notepy ectb (1 —"y.¢) * Ve ¥ Vo NPKBEOEH B CTAHAAPTE B KA4ECTBE NOCTOAHHOTO 3HAYEHWS ANA Kagoro tuna Typbutbl,
HEe3aBMCMMO OT e€ MHOMBUOYANLHOrO Ka4ecTBa KOHCTPYKLMHK;

b) V. ABNAETCA NOCTOAHHBIM 3HAYEHMEM AMNA K&KA0T0 TUna TypOuHb!. He y4nTbiBaeT BNUAHWE YAENbHOM CKOPOCTK,

c) ®opmyna nepecyeTa npegnonaraet, YTO U MOAEMb, U NMPOTOTUM UMEIOT LLUEPOXOBATYIO MMafKyr MOBEPXHOCTb
(rvopaenuuecky rmagkyto), a macliTabupyeMble NoTEPU BapbMpyHOTCA TOMLKO Yncnom PenHoneaca. OgHako nokasatens
crenenn u V, ; 3Ha4eHnsi BbIMM yCpeaHeHbl U3 3KCTIEPUMEHTANTbHBLIX 3HAYEHWI, NOMYYeHHbBIX U3 MOLAEBHbBIX UCTITaHNIA
npy paanuyHeix Yyucnax PeliHonbaca Ha MOAENAX C rMOPaBNUYECKW MaakuMU NOBEPXHOCTAMMW, U CPABHEHUA C TecTaMu
3h(PEKTUBHOCTU COOTBETCTBYHOLLMX FOMOSIOMMYHBIX MPOTOTUMNOB, UMEIOLLMX LLIEPOXOBATOCTL NMOBEPXHOCTH B COOTBETCTBUN
¢ 5.2.11.3 M3K 60193;

d) ®opmyna nepecyeTa atpHEKTUBHOCTI HE YUYUTLIBAET BNUsHME MacwTaba Ha Kaxabli napaMmeTp Npon3BoanTerb-
HOCTW, Takon kak E, Qq u P,. Npegnonaraetcs, 4to athPekTUBHOCTE NepecyeTa CBA3AHA UCKIMUUTENBHO C N3MEHEHUEM
P, (yBenuueHne MoWHOCTN TypOUHbI MM YMEHbLUEHWE MOLLHOCTM Hacoca). B cryyae Hacoc-TypbuH oH HegooueHnBaet
BXO[HOW CUrHan Hacoca-npoToTuna. 3TO MOXET Bbi3BaTb Neperpy3ky NpUBOLHON 3NEKTPUYECKON MaLUWHbI.

E.2 MeTop nepecuyerta no M3K 62097

E.2.1 NNpumeHeHune

M3K 62097 6bin pazpabotaH ana yctpaHeHus orpaHuydeHnid hopmyn nepecdeta B M3K 60193. Meton nepecyeta
atpdexTrBHOCT MIK 62097 yunThIBAET LEPOXOBATOCTL NOBEPXHOCTU MOGENKW WU NPOTOTUNA ANA npecbpasoBaHWA npo-
W3BOAMUTENBHOCTW HA Hacoc-TypbuHax, pagnanbHO-0ceBbIX TYPBUHAX 1 OCEeBbIX MalluHax. JTOT MeToq TpebyeT AaHHbIX
O LUEPOXOBATOCTH MOBEPXHOCTW MOAEMNW 1 MPOTOTUMA W YYUTHIBAET CABUM Ncp, Qpp M Ppp, akTopbl, onpegensioume
BnuaHWe macwrtaba Ha nameHerue ruapasnuyeckoro KM mexay Mogensio U NpoToTUNOM.

E.2.2 OrpaHu4yeHusa

MeTtog nepecyeta acbdekTuBHocTr no M3K 62097 umeeT cnegyolimMe orpaHnYeHns:

a) MeToa nepecyeTa He NPUMEHAETCSH K NUTaTENbHLIM HAacocaMm, KOBLUOBLIM TypOuHam (TypbuHam MenstoHa) u ana-
roHaneHeIM MawvHaMm (MawwvHam Jepuasa).

b) MamepeHus LWepoxoBaToCT NOBEPXHOCTH

- MeTogonorusa v cBA3aHHbIe C HEW HeoNpedeneHHOCTH C U3MEPEHMAMM LUePOXOBaTOCTU NOBEPXHOCTU onpeaene-
Hbl, HO BCE eLle Haxo4ATCA B cTaann U3y4eHus.

- Ins HaTypHBIX NPOEKTOB PEKOHCTPYKLUMW HEKOTOPbIE 3HAYEHWS LUEPOXOBATOCTM MOBEPXHOCTU KOMNOHEHTOB MOryT
6bITe HACTOMNBKO BBICOKUMM, YTO HET NOAXOAALLEr0O U3MepUTENBHOro Npubopa; U gaxe ecnu 3TW U3MEPEHUS BO3MOXHBI,
npeobpa3soBaHne ITUX M3MEPEHUIA B 3HAYeHUs Ra TOYHO He YCTaHOBMEHO.

c) He Bce TUNbI MaLUvH NoNy4aT NpeMMyLLEecTBO OT BCECTOPOHHWX UccneaoBaHuin MacltabHoro adhdexta. Metopg,
TpaHcnoHuposaHnus Ana PO TypbwH co cnyvaem MOMHOOXBaTHOW CNvpany XopoLo onpedeneH U nsyveH. Tem He MeHee
ans PO Typ6uH ¢ HENONHOOXBATHLIMK CNMPaNsaMU U ANs OCEBbIX MALUWH TPAHCMOHWPOBAHWE YTNPOLWEHO U HE MOMHOCTBLIO
noaTeepXAeHO M3-3a HegocTaTka AaHHblx. [nsa PO TypbuH ¢ HenonHooxBaTHeIMU CivpansamMy U ANS OCEBbIX MaLUWH C
NMONMHOOXBaTHLEIMU CNMpanbHBIMKM Kamepamu HOBRas npoledypa pacyetra, ocHoBaHHaga Ha metoge MOK 62097, pomkHa
BbITb B3aKMMHO COrnacoBaHa Unn OormKHa NPUMEHSTLCA MeToguka TpaHcnoHupoeaHus KN4 no M3K 60193.

d) CmeLleHHbIe 3HaYeHNs YAenbHOW MMAPaBIMYeCcKoNn 3HEPTUK, pacxoda W KpyTSALEro MOMeHTa TEOPETUHECKN BMK-
F0T Ha BCe Apyrne AononHWTeneHble paboune xapakTepuUcTUKX (HanpuMmep, KaBuTauus, PasroH, YeTblpexKeagpaHTHOE,
oceBoe ycunuve U T. 4.). OgHako BnusiHWe 3TUX COBWIOB M3Y4eHO HegocTaToqHo. B3avMHoe cornalleHne mexgy CTopoHa-
MW JOMKHO BbITe AOCTUTHYTO 40 NPOBEAEHUS ATUX UCMLITAHMIA, HE3ABMCUMO OT TOro, ByOEeT N 3TO BNUSHUE YYTEHO.
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MpunoxeHune F
(cnpaBo4dHoe)

OLI,EHKE noTepb, Bbl3BaHHbLIX NPOTe4YKaMu BOAbI Yepe3 reoMeTpUieCKM pa3nnyHble YNNOTHEHUA

F.1 KoachcbmumeHT notepb B YNNOTHEHUM paboyero Koneca

B ocHoBHOM TekcTe cTaHaapTa OaeTca TOMbKO METOAMKA NepecyeTa AnA reOMeTpUYEeckn Nogdo6HEIX YyNnoTHEHUA
(Ang=0). OaHako BCNeACcTBrE TPYAHOCTW M3rOTOBMNEHNS MOLENN, @ TakKe U3-33 HANWUYMA CTPYKTYPHBIX OrpaHUyeHnid no
YCTaHOBKE CEHCOPOB W T. M. KOHCTPYKLUWA YNNOTHEHUA MOAENW MOXKET He yAOBMNETBOPATL TpeboBaHWAM, NpUBEAEHHBIM B
Tabnuue 1. B gaHHom cnyyae npoueaypa, onucaHHas B HAacTOALLEM MPUIOXKEHWM, MOXKET UCNONB30BaTLCA AN OLEHKM
obbemuoro KIMNO HaTypHOW TYpBUHEI N0 B3aMMHOMY COrMacuid 3aMHTepPeCcoBaHHbIX CTOPOH.

BeeneH akeuBaneHTHbIN Be3pazmepHbIn KOahUUWEHT NOTEPb pacCMaTpMBaEMOro ynnoTHeHus K, KoTopbli onpe-
Jensietcs no cnegyolwen popmyne:

2 2 2 2 "

Cii Sq 4 1 1 1 1 D
K'lz — |+ — D = ck‘l' — +f;k2' — + ck j|| E=——— + f;f" E—— i (F1)
Z AZ z A,J,z Ri1-cp Ri2-¢p2 ; ¥ Ryug Z "\ Rgcy (2n)2

! J J

roe { — KoahpULMEHT NoTepb & = Lz MOCTOSIHHbIN OS5 HAaTYPHOW M MOLENbLHOW TYpBUHLI, Kak ans oboga, Tak
(qr/Ai) / 2
W ANs CTYNuLb;
G, — NpOTeYKU Yepes paccMaTpuBaemMoe ynnoTHeHue (06oa unu ctynuua);

A; — nnolak 3a30pa B NOMNEepeYHOM CEYEHNM YNMOTHEHNS;
R — paauyc paccMaTpyBaemoro ynnoTHeHus,;
C; — PagnanbHbIi 3330 YNNOTHEHWA C NEpeMeHHbIMU:

i — npegctaenseT 1, 2 unu s;
J — 4uMCro Wenei/nonocTei U 3a3opoB YNIIOTHEHWA W NOACTPOYHbIE MHAEKCHI:
k — npepncTaBnseT KMHETUYECKME NOTEPH;
f — NOTEpW Ha TPEHWE UMK BENMYMHA KaKOoro 3a3opa YnIoTHEHUS;
1 — npencTaBnaeT 3HaYEeHUs! HA BXOLE B YNMOTHEHWE,;
2 — npefcTaBnAeT 3HaYEHWSA Ha BbIXOAE W3 YNIMOTHEHUS;
S — NpencTaBnsaeT 3HaYEHVE Ha NPOMEXYTOYHOW LLEMW UMK NOMNOCTU.
Koraa koadbcbmumeHT noteps K; paccumTsiBaeTcs No BbllLENPUBEAEHHON dopmMyne, koadduumeHTb noteps { 3a-
[aHbl B HACTOsILLEM CTaHAapTe cleayoWmM obpa3oM (BnuaHWe maciiTaba Ha A He y4UTbIBaeTCA):
- MOTEPW HA BXOAE B YNINOTHEHWE: Ck1 =05
- NOTepu Ha BbIXoAe U3 YNNOTHeHUs: (i, = 1,0;
- NPOMEXYTOYHARA WENb UK nonocTe: { = 1,0;
L
- notepu Ha Tpenue: L = 10.4, (F2)
2¢;;
roe A; — ko3thULMEHT NOTEPL Ha TpeHue i = 0,04,
L;— OnvHa Kawaoro 3a3opa ynnoTHeHWs

Ha pucyHke F.1 npuBegeHbl TUMWYHbIE NPUMEPLI KOHCTPYKLMK YNNOTHEHWSA paboyero Koneca co CTOPOHbLI CTYMKLb,
a Ha pucyHke F.2 — co cTtopoHbl cboga.
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PucyHok F.1 — MNpumepbl TUNWYHOW KOHCTPYKLMUW YNNOTHEHWA pabodero koneca (CTOpoHa CTynuubl)
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a— Cpyq

Ch2

1 1 ¥7._D0*
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Riya1 —
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Koans=Ko= [ e Lok (R ) e B2ttt R, o) 1o

PucyHok F.2 — [Npumepbl TUNWYHOW KOHCTPYKLMK ynnoTHeHua pabodero koneca (ctopoHa oboaa)

3HayeHue KoadhchuumeHTa notepb K onnceiBaetca doopmynont (F.1) u paccymTbiBaeTCA UHOMBWOYANBHO A8 BHELL-
HUX U BHYTPEHHUX YNNOTHEHWUI HA CTOPOHE CTYNMLbI pabodero koneca u Ha cTopoHe 06oaa COOTBETCTBEHHO. 3aTem non-
HbI K0adhpUUMEHT NoTepb K pacCcuYnTLIBAKOT AMA BCel MallWHbI No cneaytoweii hopmMyne:

K. K
K =—"¢ b (F.3)

(VRe +VKs)

roe K, — cyMmapHbIid 6e3paamepHblid KO3 HULMEHT NOTepb NO YNNOTHEHUAM CTYNHLbI paBodero koneca;
Ky, — cymmapHbii bespaamepHblii KoadyUUMEHT noTepb Mo ynnoTHeHuam oboga pabodero koneca;
K — xapakTepHblil 6e3pasmepHblil KoapuLUWEeHT NoTepb ANA BCeW rMapoMallnHbL.
®opmyna (F.3) nonyyeHa B pesynsTate npegnonoxeHus, YTo AuddepeHumansHoe OaBneHwe no YnioTHEHWUSM
paboyero koneca Ha obenx cTopoHax (CTynuubl M 0604a) aeHTMHHO. PopmMyna He y4nTbIBaeT rpagueHT aBneHus B Npo-
CcTpaHCcTBe Mexgy paboyMM KOMecom M CTauMOHapHOW YacTblo, a TakKe WHTepBan noTepb B Pa3rpy304HbIX OTBEPCTUAX
unu BanaHcUpoBOYHbIX TpyBax.
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Ecnu 3HaveHua guddepeHUnansHOro AaBneHWs No YNnoTHEHWAM pabodero koneca Ha obenx CTOpoHax He MOEeH-
TWYHBI, AaHHas dopMyna HenpumeHuMma. B naHHom cnyvae TpebyeTca geTanbHbli aHanua.

F.2 O6wasn chopmyna ansa pacyera Ang AMA reOMETPUYECKU Pa3NUYHBLIX YNNOTHEHWUN
[MyTem “cCnonb3oBaHUSA XapakTepHbIX KoapuuMeHTOB noTepb ANsA TypbuHbl A 1 TypbuHbl B oblwas dopmyna

A
Aq = ﬂ& npumeT cneayowmi Bug (cm. A.2.3):
QA
05 0,5
Ang _ Mas Cka +Cia Ka
Ona TypOuHeE Ag = —==—=-(1-Nga )" 1{ =(1-Maa)|1-
Naa  Mea ( ) S+l ( ! Ks

(F.4)

An G+l ) Ka |
Jna Hacoca: AQ=—Q= 1-Nqa): 1—[M] ~ (1-nga)- 1_(_#\] )
NaA ( ) Se +im ( ) Kg

roe Kp — XapakTepHbli KoadUUMEHT noTepb ANs TYPOUHBI A,
Kpg — xapaxTepHbiit kK0adhdUUMeHT noteps Anda TypbuHsl B.
B npuBefeHHoON BEILLE opMyne Ny, NPUHATa paeHoi 0,99 B criyyae, ecrnv TypbuHa A ABNSETCA MOENBHON.
F.3 OueHka macwitabHoro acppekta B cny4yae ¢ NpAMbIM reoMeTpuyYeckn NoAoBHLIM YNNOTHEHUEM

B cny4ae ¢ reoMeTpuyecku nogobHbIM YNNOTHEHMEM HOPMAarbHOW MPAMOW KOHCTPYKUMKA crnegylowas dopmMyna
MOXeT BbITb 3anucaHa:

CoOTBETCTBEHHO

0.5

wp PP o (s
Ks ) Z[g“—’B]Jrci Dg 2hmtle |

A?B Aa%veB [

OBbIYHO NS KOHCTPYKLMI NPAMOTO LLUENeBOoro ynnoTHeHUs (/2 Cia) = 0.5 - 1,5 1 ((g/X L ig) = 0.5 - 1,5.

Ecnu yunTbiBaeTcs BnuaHue macwtaba (q,, cuntaetcs, 4to Reg/Re, = 5 -+ 40 (ABNAETCA OBBIYHLIM B YCNOBUAX

MOOEnbHbLIX UCMbITaHWRA).
M aTo pnaeT:

i

(Lie/Cen) = (Reg/Rep) %2 = (5 - 40y 02= 0,5 - 0,7.

MockonbKy KMHETUYECKINE NOTEPU HE ABMAKTCH MaclTabupyembiMm, T0 3 L e = > Cyia-
CnepoBaTenkHo, B Criy4ae nogobus NpaAMoro LWeneBoro YrioTHEHWS, KOrda paccMaTpuBaeTcs BIWsiHWE MacluTaba,
MOAXOQNT:

{K_A]O’ﬁ _ (ZCka +Cia ]0'5 :{ 2 Chia + Cia :|0'5 ZIV 1+(0,5 - 1.5) ]0'5 _
Kg > Ls +im Y Cuin +Cea (Em /Cia) T#(0,5 == 1.5]-(0,5 -~ 0,7)

15 25 i
:[(—1,25 1'35] (_1.7—5 2’05]] (111 - 1,435 =105 - 1,20,

Mockonbky (1 —1g) = 0,01, An AnA NofoBHBIX NPAMBIX LWENeBbIX YNMOTHEHWHA MOXET GbiTh OLIEHEHO CNeayoLnM
obpasom:

W
Ang = - (0,05 - 0,20) %.

10 paccMmaTpueaeTCcA Kak «0 %» B HacToAweM CTaHOapTe OnAa ynpoweHnA.

F.4 ﬂpﬂmoe yNnnoTHeHWe Cc reoMmeTpu4ecKn pa3nuyHbiMy pagnanbHbIMA 3a3opaMu

B kayecTBe npumepa pacCcMOTpUM criydai, Koraa paguycsl ynrnoTHeHUs nogobHbl, a paguansHele 3a30pbl HE Mo-
Ao6Hbl. Torga:
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D_A=D_A=&=i. (F.5)
Rin  Riavea FRis  Riaves

K 0,5

BripaxeHve [KA] , nosiBnBLeecsd B chopmyne (F.4), MOXHO 3anncaTe cnefyowum obpasom:
B
Ck1 + Ck2 s Cks " Gt
0,5 2 2 2 2 2
Ka )" _|(R1a-ca)” (Riza-Ca) (Risa-cia)”  (Ravea -Cia) D_A] _
Kig Ci + G2 £ Cics + Gt Dy

2 2 7 2
(Rig-cps)” (Rizs cp) (Rsg-¢B)” (Riaves -Cm)

(F6)
Ckﬂ'D§+gk2'D.§ . bus DR +Cf'D§\

+j-
2 2 2 2
= Riia Riaa Risa Riavea . { Dp fCia ]
2 2 2 2 :
CkW'DB+Ck2'DE+j.cksDB+ CiDg Dg/cg
2 2 2 2
RH B R.'ZB RfsB RIaveB

C yyetom dpopmynel (F.5) oTHoweHUA B KBagpaTHOW ckobke dopmynel (F.6) cTaHOBATCS OOWMHAKOBBIMU, rae YMcnu-
Tenb ANA MOAENK N 3HaMeHaTenb Ans HaTypHou TypBuHbl.
Torga npveedeHHas Bbille hopMyna YNpoLLeHHO BblpaxaeTcs cnegyoLmnM obpasom:

05
[KAJ - (F7)
K Ca/Da
MoaTomy Kak 4ns TypBuHbI, Tak 1 Ans HAacoca:
05
A : c
Qn o =ﬂ=(1_nm). 1_(KA] :0,01.[1_M} (F.8)
Naa Kg (¢a/Da)

CnepogaTtensHo, M3BECTHO, YTO ECINK 3a330p paauansHoro YnnoTHeEHWSA TypbuHebl B oTHOCUTENBHO MEHBLLE MO CpaB-
HeHWKo ¢ TypBrHON A, 0bbemHbli KN TypOuHbl B cTaHOBUTCA BhILLe, YeM Y TypOuHbI A.
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MpunoxeHue G
(o6azaTtenbHoe)

PykoBogcTBO AnA noapobHbLIX pacyeToB ¢ UCNONL30BaHWEM Npunaraemoro c6opHuka Taénuy
B Buge «Pabouyen kHuru Excel»

G.1 Hopmanusauusa gaHHbIx ucnbiTaHui: war 1 «[lByxwarosoro metoga»

HacTtoaTeneHo pekomeHgyeTca coxpaHuTb kKHUry Excel kak «/Tloboe ums-waa1.xIsx».

[HaHHble 3anonHaoTea B nucte «Popma BBOOEY.

1) BeeguTe HasBaHWe NpoekTa, 4aTy pacyeTa U CCbINOYHbIN HOMEP B COOTBETCTBYHOLLIME XKeMThle A4elku.

2) «Llenb pacueta»: Bolbepute Ic = 1 B Tpebyemon suelike.

3) «Tun MawuHel»: BoibepuTE 3HaYeHue |y, COOTBETCTBYIOLLEE TUMY UCMbLITEIBAEMON MalLUHbI.

4) 3anonHuTe creayowme no3vuuy Ana TypbuHel A, KOTopasa ABNAETCA UCMbITAHHOW MOAENbIO.

3anonHute « OBLIMe AaHHbIEY, TAKWE KaK:

- 6bazoBbIM AUaMeTp;

- 3KCNEpPUMEHTanNbHbLIE AaHHbIE ONTUMANBHON TOYKY;

- aKCnepuMeHTanbHble AaHHble OTAeNbHOM TO4KK, BeiDpaHHOW ANS nepecyeTa;

3anonHuTe «llepoxoBaTocTe NOBEPXHOCTHY: yEeAMTECk, YTO BBOAMMbIE 3HAYEHUS HAXOOATCA B PEKOMEHA0BaHHOM
AvanasoHe, NOTOMY YTO pe3ynbTaThl He NPOBEPATCS Ha OCTOBEPHOCTE BHE AOMYCTUMbIX MPeaernoB;

3anonHute «feoMeTputo ynnoTHeHust paboyero Konecan:

- Bblbepute Y B xenTton ayenke «logobHoe wenesoe ynnoTHEHNE;

- He zanonHarTe «eomeTpuio ynnoTHeHUa paboyero koneca», NOTOMY YTO reoMeTpus ynnoTHeHnsa 6a3oBon moge-
n1 nogobHa MCnbITaHHOW MOAENW.

5) 3anonHuTe cnegyoLlme noanumn Ang TypbuHel B, koTopas sBnsetcs 6a3oBoi Mofernbio.

3anonHute «OBwKMe gaHHbIE»:

- BbasoBbI gnameTp;

- TemnepaTypa Bogbl ycTaHoBrneHa Ha yposHe 20 °C;

- yncno PeitHonbaca npuHumaetca 7-108, a aaTem cooTBeTcTRYIOWIAN YaCTOTa BPALLEHNA BLIYUCMIAETCS B COOTBET-

Uy Rey vy

- Dy - DM*Z

3anonHuTe «lepoxoBaTocTe NOBEpPXHOCTHY: yBEeAUTECH, YTO BBOAMMbIE 3HAYEHUS HAXOO4ATCA B PEKOMEHO0BaHHOM
AvanasoHe, NOTOMY YTO pe3ynbTaThl He NPOBEPAKTCS Ha JOCTOBEPHOCTL BHE AOMYCTUMbIX MPeaenoB.

He 3anonnsinTe «eomeTpuio ynnoTHeHWs paboyero koneca», NOTOMY YTO reoMeTpUA YNnoTHeHWs Ba3oBon mogenu
noaofHa UCMbITAHHOW MOAErN.

[Mocne 3anonHenns nucta «®opma BBoga» «llar 1» npeocbpasoBaHWA 3aBeplUaeTcs.

[MpeobpasoBaHHble AaHHbIE NPUBEOEHbI Ha NMUCTe «[apaBnUyeckMe xapaktepucTukn (PesynsTathl)».

OTOT Wwar NPoOMeXyTOYHOro pesyneTata pacyeTa MOXHO HaTU Ha cnedytoLmx NncTax:

- «YpgenbHasa aHeproa@eKTMBHOCTLY ANA Pe3ynsTaToB Mo YAeNsLHOW aHeproadekTMBHOCTHK;

- «Ob6beMHan 3eKTUBHOCTL» AMNA pe3ynsraTtoB Mo 06beMHoN 3heKTUBHOCTH;

- «OhdPEKTUBHOCTE MOLLHOCTWY ANA PE3yNbLTaToR Mo 3HeproaddeKTUBHOCTY.

CTBYIOLLEW 3eNeHON A4enke no cnegyowen opmyne: My =

G.2 Mepec4yeT Ha HATYPHYIO0 rTMOPOMALLMHY: War 2 «[ByXwaroeoro Metoga»

Mocne Toro kak Bce paboune xapakTepucTuku mogenu ByayT npueedeHsl K 6a30BbIM YCNOBUAM, OHW MOTYT BbiTh
npeobpa3soBaHbl B XapakTepUCTMKWM NpoToTUna.

HacToaTteneHo pekoMeHOyeTca COXpaHUTh TEKYLLYIO KHUMY Excel B HOBLIN dhann Kak «/Troboe ums-waa2. xIsx».

[HaHHble 3anonHaTeA B nucte «Popma BBOOAY.

1) BeeguTe HasBaHWe NpoekTa, A4aTy pacyeTa U CChbINOYHbIIN HOMEDP B COOTBETCTBYIOLLIME XeNThle SYelkn.

2) «llenb pacyeta»: Boibepute Ic = 2 B Tpebyemon suelke.

3) «Tun MaluHbl»: BbibepUTE 3HAYeHUe |, COOTBETCTRYIOLLEE TUMY TeCTUPYEMON MaLLKUHBbI.

4) 3anonHuTe cneayowme no3uuuny Ana TypbuHel A, kotopas sBngeTca 6a3oBor MogenbHo.

a) 3anonHute «ObLWMe OaHHbIE», TAKMe Kak:

- bazoBbIA AMaMeTp;

- 3KCNEPUMEHTAanNbHLIE AaHHbIE ONTUMANbHON TOYKY;

- 3KCNepuMeHTanbHble AaHHbIe OTAeNbHOW TOoHKK, BeibpaHHOW ANns nepecyeTa.

3T OaHHble MOXHO CKONMpoBaTh U3 nucTta «fugpaenuy. npeactaeneHus (Peaynstathl)», «LlWar 1».

b) 3anonHuTe «llepoxoBaToCTe NOBEPXHOCTMY», KOTOPYK MOXHO CKOMMpOBaTbk W3 nucta paboyen kHurn «Popma
BBoda», «lar 1».

c) 3anonHute «'eoMeTpuI0 YyNNoTHeHWs paboyero koneca»:

B cnyvae, ecnv ynnoTHeHUs1 He ABMAIOTCHA reoMeTpu4eckn nogobHbIMM:

- Bolbepute N B xenToi ayenke Beoga «lNogobue ynnoTHeHUIAY;
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- 3anonHuTe «feomMeTpuo yNnoTHeEHUA paboYero koneca» B COOTBETCTBUM C 6a30BbIM AviaMeTpom Ba3oBoi Mogenu.
Ecnu ynnotHeHus nogobHb:
- BbiDepuTe Y B xenTon avelike Beoga «[logobue ynnoTHeHWA;
- He 3anonHanTe «feoMeTpuio YNnoTHeHWs paboyero konecay.
5) 3anonHunTe cnegyrowme NyHKTol AnsA TypbuHel B, koTopas aBnseTca HaTypHOWU TypBuHOR.
a) 3anonHuTe «O6LlWKMe OaHHbIe», TakMe Kak:
- 6a3oBLIN guameTp;
- 3aMoJTHUTE 3HAYEHWA HATYPHBIX YCIOBUIA B COOTBETCTBYHILLMX KENThIX A4enKax:
- TeMnepartypy Bogbl;
- YCKOPEHWE CUTbl TAXECTU, AOMNONHUTENbHbLIE AaHHbLIE B NPUMEYaHUW 8§ MOryT MOMOYb PaccynTaTh 3TO 3HAYEHUE;
- MOTHOCTL BOAb! (CPeaHssa Ha BXOAE W BbIXOAE MalluWHbl), AONOMNHUTENBHbIE AaHHbLIE B NpUMeYaHny 8 MoryT no-
MOYb paccyMTaThb 3TO 3HAYEHMNE;
- 3aMCITHUTE CUHXPOHHYIO YACTOTY BpalleHWs B COOTBETCTBYIOLLEN KenTol aveiike. CooTBETCTBYHLWEE Yucno Peid-
HOMb/ACa BbIMMCMASETCA B COOTBETCTBYIOLLEN 3EMNEHON AYENKE.
b) 3anonHute «lllepoxoBaTocTb NOBEPXHOCTU®: YOEOUTECH, YTO BBOAUMBIE 3HAYEHWSA HAXOAATCA B pEKOMEHO0BAH-
HOM [AManasoHe, NOTOMY YTO pesynbTaThl He JOCTOBEPHLI 33 ero npegenamMu.
c) 3anonHute «FeoMeTpuio YNNoTHeHUA paboyero Konecay:
B cniyyae, ecnu ynnoTHEHUs! HE SBMAKOTCA rEOMETPUYECKM NOOOBHBIMK:
- BblbepuTe N B xKenTtou adeike Beoga «logobue ynnoTHeHUA»,
- 3anonHuTe «eomeTpuio ynnoTHeHUss pabodero Koneca», COOTBETCTBYHOLLYHO AUMaMETPY HaTYpHOW TypOuHbI.
Ecnu ynnoTHeHWs nogobHbI:
- Bolbepute Y B enTon ayeike Beoga «logobue ynnoTHEHUA;
- He 3anonHsanTe «eoMeTpuio ynnoTHeHust pabodero konecan.
Mocne 3anonHeHus nucta «Popma BBogda» «llar 2» npeobpasoBaHusa 3aBepLUaeTcs.
OanHble HaTypHol TypbuHbl NpuBedeHsbl Ha NyucTe «[uapaenuueckue xapaktepucTuku (Peaynstarsl)».
3TOT LWar NpoMEeXyTOMHOIO pesyrnkrara pacyeTa MOXHO HalTW Ha cnegytLImMX nMcTax:
- «YoenbHas aHeproadpekTMBHOCTEY ANA PE3yNLETAaToB NO yAensHOW 3Hepro3eKTUBHOCTH;
- «OB6bemMHas apeKkTMBHOCTE» ONA pe3ynsraTtoB 06 00beMHON 3(hPEKTUBHOCTH;
- «9dheKTMBHOCTbL MOLUHOCTW» ANSA pe3ynstaToB 06 aHeproadekTUBHOCTH.

G.3 AnbTepHaTUBHbIN OAHOLWAroBbIN MeToa AN ONTUManbHOW TOUYKN

HacToaTenbHO peKoMEHAYETCA CKOMMPOBATE TEKYLLYH KHAY Excel B HOBEIN chain kak «/lioboe ums-waz3-onmumym.xIsx».
HaHHble 3anonHATCeA B NucTe «®opmMa BBoAa».
1) Beegute HazBaHWe NpoeKTa, 4aTy pacyeTa U CChINMOYHbLIA HOMEP B COOTBETCTBYHOLLME KEMNTHIE AYENKN.
2) «Llenb pacyetax»: Bbibepute |~ = 3 B Tpebyemoii Aveiike.
3) «Tun MawwuHbi»: BoIGEpUTE 3HAYEHWE ||, COOTBETCTBYIOLLEE TUMY WCTIBITHIBAEMON MALLUHBI.
4) 3anonHute cnegyLmMe no3vumMy ona TypbuHel A, KOTopas ABMAETCA UCTIbLITAaHHOW MOAENbIO.
a) 3anonHuTe «O6LWKe AaHHbIe», TakWe Kak:
- BbazoBbIA gMamMeTp;
- 3KCMEepUMEHTAmNbHbIE AaHHbIE OMTUMANEHOW TOYKK.
b) 3anonHuTe «llepoxoeaTocTe NOBEPXHOCTU® : YBEOUTECH, YTO BBOOUMBIE 3HAYEHWS HAXOAATCA B PEKOMEHO0BaH-
HOM uanasoHe, MOTOMY YTO pesynbTaThl He JOCTOBEpPHbI 3a ero npegenamMu.
c) 3anonHuTte «eomeTpuio ynnoTHeHWs paboyero koneca»:
B cniyvae, ecnv ynnoTHEHWUA He ABMNATCA reOMETPUYECcKN NOJOOHBIMM:
- Bolbepute N B xxenToi suelike BBoaa «llogobue ynnotHeHua»;
- 3anonHuTe «MeoMeTpu YNNoTHEHUA pabodero Koneca», COOTBETCTBYHOLIYH AWaMETpY UCMbITbIBAEMOW MO-
OenbHOon TypBUHEbL.
Ecnu ynnoTHeHWs nogobHbI:
- Bolbepute Y B xenTon ayeike Beoga «logobue ynmnoTHEHUA»;
- He 3anonHante «eomeTpuio ynnoTHeHus pabodero konecan.
5) 3anonHuTe cnegyroLwune NyHKTHl ANs TypbuHbl B, KoTopas ABNseTcsa HaTypHOW TYPOUHOMN.
a) 3anonHuTe «O6LWMe AaHHbIE», TAKME KaK:
- bazoBLIN guameTp;
- 3aMOHUTE 3HAYEHWSA HATYPHBIX YCIOBUI B COOTBETCTBYHOLLMX XKENThIX A4erKkax:
- TemMnepartypy Bofbl;
- YCKOPEHMWE CUMbI TSHXKECTU, AOMNOMHUTENBHBIE AAHHbIE B NMPYMEYaHUM 8 MOryT NOMOMb PacCcYUTaTh 3TO 3HAYEHUE;
- NNOTHOCTL BOAbI (CPpeaHasa Ha BXOAE W BbIXOAE MalUWHbI), AOMNOMHUTENBHBIE AaHHbIE B MPpUMEeYaHiu 8 MoryT rno-
MQYb paccuyMTaTh 3TO 3HAYEHUE.
b) 3anonHuTe CMHXPOHHYD 4acTOTy BpalleHWsi B COOTBETCTBYHOLLEN KenToi svernke. COOTBETCTBYIOLIEE YUCNO
PeliHonbAca BbIYMCNAETCA B COOTBETCTBYIOLLIEN 3eMeHON ayeiike.
c) 3anonHuTte «lllepoxoBaTtocTb NoBepxHOCTUY: yBeauTeck, YTO BBOAUMbLIE 3HAYEHWUA HAXOAATCH B PEKOMEH0BaH-
HOM [ManasoHe, MOTOMY YTO pe3ybTaThl He JOCTOBEPHbI 3a ero npegenamMu.
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B cnyvae, ecnu ynnoTHeHUs1 He ABMAIOTCHA reoMeTpU4ecky NogobHeIMM:
- Boibepute N B xenTon aueike BBoga «logobve ynnotHeHuaA»;
- 3anonHUTe «eoMETpPMID YNNoTHeHWA paBoyero Koneca», COOTBETCTBYHOLWYIO AMAMETPY WCMbITbIBAEMOR MO-
OensHoW TYpBUHBbI.
Ecnu ynnotHeHnus nogobHeb:
- BbibepuTe Y B xenTon ayeitke Beofa «lMogobue ynnoTHEHM»;
- He 3anonHaATe «eomMeTpuio ynnoTHeHUA paboyero konecas.
Mocne 3anonHeHns nucTa «®opma Beoda» «llar 3» npeobpaszoBaHus 3aBeplUaeTCcs.
[aHHble HaTypHOW TypByHBI MpUBEAEHb! Ha nucTe «[MopaBnuyeckue XxapakTepucTuky (PesynstaThbl)».
OTOT NPOMEXYTOUHBINA pe3ynkbTaT pacHeTa MOXHO HalTW Ha cnegyoLwwmnx nucTax:
- «YgeneHaa aHeproaddeKTMBHOCTE» ANA Pe3ynsTaToB Mo YOensHOW 3HepProaekTUBHOCTHY;
- «ObbemMHan adheKTUBHOCTL» ANA pe3ynsTatoB 06 06beMHolh ahheKTUBHOCTH;
- «3PPEKTUBHOCTL MOLLHOCTU» ANdA pe3ynstaTos 06 aHeproaeKTMBHOCTH.
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MpunoxeHune H
(cnpaBo4yHoe)

Mpumep pacuyeTa c Ucnonb3oBaHMEM Npunaraemoro c6opHMKka Tabnuy B Buge «Paboyveit KHUMM

Excel»

H.1 TuTynbHBIM NUCT

Mpoueaypbl NpeoGpa3zoBaHUA XapPaKTEPUCTUK OT
MOAEeNbHOM K HATYPHOW NMApaBNNYeCKON MallMHe

MpunoxeHne k M3K 62097, Pepn. 2.0
2018

BHumaHue
31oT charn ABNAETCA HEOTHEMNEMOR YacTeio cTaHaapTa M3K 62097,

nEHMeHHMbIe THUNbl MaLllWH
PapguanbHo-0ceBbie TYPEUHLI

PepepcuBHan Hacoc-TypSuHa (T}

PeBepcuBHan Hacoc-TypbuHa (P)

OcoBbie MaLIMHbI

OTKa3 OT OTBETCTREHHOCTH

AsTtopckue npaea

CTROTG 3anpeLLeHo.

Copyright © 2017
LentpansHoiil odmec M3K
3, ynuua Bapembe
M.0. Box 131
CH - 1211 XeHeBa 20
LeserAuapus

M3K He HeceT OTBETCTEBOHHOCTH 33 NMiobble TenecHble NOBPEKASHUA, UMYLLOCTBOHHBIE UMK WHble YOLITIM moboro
XapaKkrepa, Oyab TO cnelMansHBe, KOCBEHHbIE, KOGBEHHBIE MK KOMMEHCALMOHHBIE, NPAMO UMW KOGBEHHO BhITEKalowWwme
W3 3TOro NporpaMMHoro obecnevyaHUs W AOKYMBHTA, Ha KOTOPOM OCHOBaHbL! 8ro MeTofbl MK MCNonb3oBaHue.

Ha paHHyw nporpamMmy pacnpocTpaHAKTCH Te Xe YCNOBUS aBTopCKoro npaea, Yto W Ha nyGnukauwu MOK. Tonbko
aBTOPM30BaHHBIM Nognucurkam M3K 62097, Peg. 2.0, pa3spelleHo MCNonb30BaTh 3Ty NporpaMmy A4ns oueHkW addekTa
Macwraba rMopaBrnuuyeckux MAalIMH, ¢ KOTOPEIMM OHM cBRA3aHel. KonupoBaHWe WNU BoCTpOW3BeASHWe JaHHON
nyGnukauvu B nioGoi popMe UNKM 4NA MCTeNb3I0BaHWA NeGTOPOHHUMKA Nuamk §e3 NUCLMEHHOMD paspelleHna MOK
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H.2 Mpumep WAT 1 gna Hacoc-TYpOUHbI B TYPOUHHOM pexume

H.2.1 «®op

Ma BBOAa JaHHbIX» — Tabnuua ¢ gaHHbiMK gnAa WATA 1

TNMueT MEXOAHLIX AAHHLIX 4N NpeobpazosaHks PAEOYMX XAPAKTEPUCTHK

| X el BbiTh L BXOIHBIMH JBHHBIMM |
Mpoexr : ‘ Mpumep ana M3K 62007 - LWAT 1. Hacoc-Ty pSnHa B TYPSMHHOM pastiie 1 Coninxa No. : | 2018 ]
Rara :] 2018 ]
Lenk pacusta
‘ Ie | 1 | PaguaT ann:
- npaaf pafomx Xap: or:
- MOMENM k GA3CBOHA MOIEIM
{MPUBEAEHME K 3TANOHY - LIAT 1): k=1
- BASOBOM MOIEMM k HATYPHOW TYPEMHE (LWIAF2): k=2
-8 © 2 a8 AN
ONTHMANBHON TOYIM: =3
THN MawmMHEI PO Typlinta k=1
Hacoc-TypSima
‘ 8 | 2 | TypBsHLIA pakuM : b =2;
HacocHuidl pasat @ =3
Ocgean MaumHa k=4

1Typtusa A = MCMLITAHHAA MOOENL
1.1 OcHOBHBI JAHHBIS

1.1.1 BasoBbEi puams
Da () [ 2e000

112 3mnlpu|n||n:|hub- OAHHEH ONA TOLUKH ONTHAEY MR

HHBIH

{1/s) 22,00

(m’/s} 0,4100

(g} 450,00

(%) 82,30

{"C) 22,500

= [ RS acp [ | seesers |
1.1.3 3 OTASNLHOA HENLITEHHON TOWMH
TypBunHLIi pamnm
Na {1/s) 22,000
PR T CtpaHuua 1/2
— L TPaAHU
Nha (%) 80,000
fwai {"C) 22,000 => | Rey {) | 5,665E+06
1.2 Uep 0CTh p AN TYp A
PaxomeHmyemblii
OVMBMS3OH
wepo i 3anaHHas, RaCOM*
Ra g {um) 1.04
Ra gua {arr} 1,02
Ra g, {um} D83 LapoNIRETICT KOMIGHBHTOR NPOTRUHOM YEETH,
Ra pua {um} 045
Ra DTMA. {um} 1.52
Rara" ) 1.1 Ll pramBaTOCTE MOBRRHOCTEH AUCDBOND TREHUA (palioues KoNaco)
Ra m' L} 0.92 LleppBaTocTs NGASPXHOCTEN AVCIDBOMD TPSHUR (HENOQBUKHER YACTh)
1.3 MEOMOTPHA YNAOTHEHMA [ 1] AnR A

FABNNaTCA M reOMATPUA YNNOTHOHKA HaTYpHoil TYPSMHLI NONKOCTLIO MNPOMETPHYACKM NOSOBHOH YNNOTHEHHIC MogenKH? Y unu N7

MNogobue yriNoTHEHKA N MoswnyRcTa, 2aN0IMHMTS HIDES SAHHLI QA T6OM0 TEHH Y pabovers

P y TER B FOOMBTRMIO

YRACTHeHUA palodere koneca B mexay 1118 W 132 crporamn.

Ll

1.3.1 CTopoHa cTynMUbLl

1314t YTUIGTHEHNE 1.3.1.2 Buy YTUHITHEHAS
Fasnep Cumzon Buauenme (mm) Passiep Cman 3HauyeHKe {mm)

Jaop Cg1 050 Jasop [ 0,18

Paguye Ren 1980 Pagmyc Rz 147,0
Rez | Rezz
R Rz
Rou R

IInKHa WenH Lﬁﬂ 10,0 [nsma wanu LGZ‘I 5,0

Lotz Loz
| Lera | Loz
Lgts Loog
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-

-

132
1.3.2.1 Hapymsios ynnotHeHme
Paamsp Cumaon 3navenus {mm)
3azop Cpi 0,50
Paauye Ry 139.0
| Ry
Rps
Rpu
ArHHa Wenu L1y 10,0
Lz
Lms
Lbia
2 Typbura B = BAJOBAA MOLENE
2.1 OcHOBHLIO AaHHLI
2.1.1 Basobuiii MB
(mm) [ 280,0 |
2.1.2 TeuneparTypa BoabL
[ twm [ ra ] 200 |
dopia eeoaa B pabousii Kiure
Onawarat:  fp=fger={,m=20°C
2.1.3 HoMMHaNsHaR p W yncno Pei
[ ng [ am | 28,523 | <=

1.3.2.2 BHYTPOHHS® YIINOTHEHIES

Pasmap

Cumson 3uauchus (mm)

3asop

i 2,15

Paauyc

Ryt 147,0

| Rz

Ruzm

Ruo

AnWHa Wenu

il 50

L pzz

Lpzs

L gy

CtpaHuua 2/2

R

[ sy | 70005408

fim wara 1: RO = R6 = R = 7x10°

22 Iep OCTh W ana Ty phuns B
LispomiBameTs
Gasopol Moneny, | SanenHan, RaCOM*
RaCOMrsf
Ha spga {um) 0.8
Ragm {um) 08
Rage {um) 04
LllepoxoBaTOCTE KOMNOHBHTOR NPOTOMHON YECTH.
Ra RUB fum) 04
Rapms. {um) 08
Rara" {um) 086 LlepoxopaTocTE NORERXHOCTSH QMCKOROTS TPOHHA {patictes oneco)
Rarss” {um) 08 LepoXoBATOCTE NOBEPXHOCTSN AMCKOBOTO TRPOHUA (HONAORIKHAA Y8CTE)
2.3 lFeomuTpnn ynr:omonm p o AR TYp B He HY®HO J2NOSHATE CIOGY OILME AIHHEI
2.3.1 Cropoms CTYNHLLI FooMeTRUA YINOTHAHMA ¥ i 6 TeA € reoMeTRHe il YNNOTHOHMA MOSSNH
23141 HapymHos ynnoTHSHS 2312 BHYTPSHHSS YIUOTHOHNS
Powep | Cvmon iy Pameep | Cusmon T
3asop Ceq 0,50 Sasop Co 0,15
Pagnyc Reon 188,00 Panuye R 147,00
R 0,00 R 0,00
Rc1a 0,00 Ren 0,00
R ota 0,00 R 0,00
Anvwa wenn | Loy 10,00 [nuka wenw Lo 5,00
| L etz 0.00 Lem 0,00
| L o1g 0,00 [ 0,00
Lo 0,00 [ 0,00
2.3.2 Croposa ofiopga
2321 HapykHoe YINoTHaHWS 2322 BHyTpetHae yINoTHOHHE
Paowep | Civmon jimimipaty Pomep | Cwean iy
3asop Chi 0,50 Basop Cha 0,15
Pagwye Rpn 188,00 Papuyc R 21 147,00
Rz 0,00 R 0,00
Rpa 0,00 Ruzs 0,00
R 0,00 Rz 0,00
AANKHA Lenn Ly 10,00 [IrMHa Wwanu [ 5,00
Lp1z 0,00 L 0,00
L bi3 0,00 L K29 0,00
Lpig 0,00 Loq 0,00
|Koway meona
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H.2.2 Peaynbtatel ana LWATA 1
H.2.2.1 MNpegsapWTenbHbIl PacyeT Npamaxm
H.2.2.1.1 «Epamaxv (KNI yaensHow sHeprmn)» — tabnmua ¢ aaqHsiMu ans WATA 1

r

F
114

122

123

124

MNpeoBpa3oBaHNe 7} pan B 3BMCUMOCTH OT AT.,-.,".,,,‘

|:| [lakHuis, NepeAaHHLs Ka GopMLl BBOLE

_ | 3HaveHus npuBeneHs B cTaHAapTe

MpoexT : | Mpymep anA MK 62087 — LUAT 1. Hmrypﬁuunnwpﬁmuou paxHMa | Ceuima No. @

fara : 03/04/2018

[Tun Mawmms

| Hacoc-TypGuna (TypGuHHLIA poxa) |

BuiBop LUenu pacyaTa :

[T 1+ ]

BEOQMMBIO QAHHBI

1.1 BA30OBAA MO[IENb Npy STANOHHLI YCROBUAX

"1.1.1 TeoMeTpHUSCKHS SAHHLIG
Dot (mm) | 280,000

1.1.2 SxcnepumeHTANLHLIE SAHHbE OMTUMANTLHOH TOWMM

n ref opt " 28,523

tw ref opt c) 20,000

Re ref (mis) | 7.000E+08 |
DauHLie Wap TOLTH

RaSP Mref {um)

RaSV Mref {um)

RaGV Mref {um)

RaRU Mref {um)

RaDT Mref {urm)
MOAENb

1.2.1 HoMUHANLHARA YaeToTA HUWA
nM =" 22,000

CrtpaHuua 1/1

Basobkili AMaMeTH
(oM grm) | 2s0000 |
ToMnoparypa BoabL
tw M C) | 20
vM (mf/s) | 9,5653E-07 |
llie poxoBaTOCTE PXHOCTH
RaSP M {pm) 1,04
RaSV M {um} 1,02
RaGV M {pm) 0,63
RaRU M {pm) 0,45
RaDT M (am) 1,82
PacusT yncen Peiinonenca ann ofsux Typbud
OnmiMankHan
TOMKE
u Mref (mvs) 25,080 uliref : MepudepuiiHaa ckopocTs npu DMref = DM*
uM (mis) 19,352 uM : Mepudepuiitasa ckopocTts npy DM
Ra rof ) 7,000E+06
Re M (&) 5,6640E+06
PacusT OTHOCHTONBLHOH WepOXOBATOLTH
SP 3V GwiST RU DT
RaCOMref / DMraf 2.85714E-08 2.85714E-06 1,42857E-06 | 1,42857E-06 2.85714E-06
RaCO M /DM 3.71429E-08 | 364286E06 | 0,00000225 | 1,60714E-06 | 542857E-06
PacueT decomt M Kico
sB SV GwisT | RU | DT
decomt % | E(!,45(_1.!JIEIEI I :'. 0,305820 o _1;'2'3157'&',_ 1340212 i ﬁ',_q;:zzugn
Kuco 0267010 | 0368148 | 0754206 | 0682566 | 0,310000
NPOMEXYTONHBIA pacdeT 1,0T1BEH5 14726E+H05 3,0188E+05 | 27303E+05 | 1,2400E+05
PacveT A gcp W A QMR oNTHMANLHOA TOYKK
sP sv GWST RU DT
A Ecoot -0.000217 0,000148  [-0,000793318| -0,000746 -0,000082
AE{Mref->M)opt -0,00200
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H.2.2.1.2 «E, p amaxy (KNI MoWHOCTM)» — Tabnuua ¢ AaHHeiMu ans LWATA 1

FOCT P M3K 62097—2021

MpeaofpasoBaHue N e B 3ABUCHMOCTH OT AT wpaman

=

[ |: pastaie,

Mpossr : |I1|m||q:nnl|ﬂsl(m—ll.l.l.l'1.l‘ Vi -] Cenrna No. : ]

Hara : [ 13/0472018 |

Then |Hlmo-1_vp6|mn {Ty | Ki MAEC. I KN amm monoime

Bwbop uanu pacusTa:

I ke 2 |
1 BeoaMMbis OSHHLG
11 BAS MOZENDL npu y

Noe 2] 0,1442

Do {mm} 200,000 e

Tl CtpaHuya 1/1
R8 1arer {um) i Q,S L

1.2 Mopers

DM (mm} 280,000

ReM (o) 565564068

RaTM {um) e

2 PacueT AT .

Ky L

dw (%) [

{Ra /D et 2,857E-08 {RaT/DM 3,500E-08
7.5x10" K r{Ra /D hwrer 321EM 7.5x10* KT(RaT/DIM 3,46E-01
7x10%Re jiiort 1,000E+00 7x10%/ReMopt 1,236E+00
{7.5x10% K 1{Ra /D Yyt 7 X 10%1R8 il 1,057E+00 {7.5x10° KT(RaT/D)M+7x10%/ReMopi}40.2 1,103E+00

| AT{Mraf->M)opt r -0,000700161 |

H.2.2.2 «Twgpaenuyeckune xapaktepucTukn (Pesynetat)» — Tabnuua ¢ gadHbimum ansa LWATA 1

PesynbTaThl pacueTa NpeoSpasoRaHna

comato. o]

Mposkr : | Npmsop ana MSK G087 - WA 1. Hecoc-TypGsHE & TYPEANHOM POI0EIG |
fava: | 2018 |
[run seawmse | Hacos-npanma (rypsusesiia pomun) | |

Lliar 1 AEYXWArOBOrs MOTOAN |

KoathbuumenT nosbiueHnA 2BexTMEHOCTA M NOEHILAKALAR Nonpaexka mapasnuueckore KN

npeclipasopannic ONTHMANLHOR T SthdbokTMBHOCTH (oM. NYHKT 7.2}

vy {m‘s) 1,0036E-06
Nae [ 01442 | Res 7,0000E+08
[Dg  (mm) [ 2600 | [pe Gmh [  ossom
MowaroBsoe NOELIWEHKE B OMTHEANLHOH TOYKE 1! o B 0 p o
BA3OBAS MOJENL (unases B) Touke anA BA3OBON MOAENM (ungexc B}
g {Hz) 28,523 ng {Hz) 28,523
Qe opt (m:’s) 0,532 2w AR TYpEimb B Momie Buibpams u Qipi (m’.fs) 0,337
Eg opt (J/kg) 75493 {ensupanpnen siTasce) B TypEnny A Bl nncre eftopas BROGEY Ep {Jikg) 488,51
Mheopt (%) 92,547 AR e (%) 80,214
twa 0 20,00 tws Q) 20,00
Poaet 0W) [ a70.74 | Posi 00) [ 13132
MpaaynpaxasHIe:

!Bmﬁm sHaMeHKe elMapaBnuyeciore KN mogenus npsebiuasT eflpagnonarasMuiil Maks. rMapasnwieckqi KNOe 92,23%. MNonpaska NPHMSHESTCA K

Mnaept (%) 92,300 T (%) 80,000
Apass 0,00188 Appspi 0,00198
e == CTpaHuua 1/1p== =
A rass opt 0,00069 L'| A g 0,00069
(A 6) [ 0247 | (anm_ G0 ] oz
Magur Y pH W off PH, ]
[ noTepM o sweprum, Bpmr 4,850 (%)
Ofuomrste noteps (100-g) 1,000 (%)
MECUTaSHpPYOMLIO QHOXOBLI NOTapH TP, 8t " 1,822 (%)
MpeanonarasmLIi Makc. mapasnieckui KM ana 6830800 MOReni npu Rewe=7110° U Rawer 1 nanaser ’ 82483 (%)
| Npsgnonaraembiii Makc. mppasnudeckmii KT gna wcnbimhisaemoid Mogeny npu ReM n RaM, nhAmaxM" 92,233 (%)
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H.2.2.3 «KIN[ yoensHon aHepriny» — Tabnuua ¢ ganHeiMin gns LWATA 1

MpeobpazopaHue KN yaenbHoi ruapaBnuyeckoil aHeprum

[ |:Dauuwie, nepepaHHbie us hopMsiBBofa [ | BHausHWA NpUBensHsl B cTaHAapTe

Mpoexr : | Mpumep ana M3K 62097 - LUAT 1. Hacoc-TypGuna B TYPGMHHOM PoxmMe | Ceninka No. : 2018
Dara : | 2018 |
|Tun MAWMHEI | Hacoe-Typ6uHa (TypBuHHLIN pexmm) | Liiar 1 payxwarosoroe MeTona

Buifop uenu pacyeTa :

e ] 1 |

| Noe [ 01442 |
1 BBOoOMMbI® JaHHLIS

s 1.1 Typ6una A = UCMbITEIBAEMAA MOJENL
1.1.1 NeomeTpHYSCKME OAHHBIE
| Da m) [ 28000 |
[1.1.2 Pe3ynbTarhl NENLITAHWIA AN CNITHMANBHON TOUKW 1.1.3 [laHHble ANA HHAMBWOYANLHON IKCNOPUMEHTANBHON TOMKK
1 pcpt s") 22,000 ny s 22,000
Q 1p0pt {m’fs) 0,410 Q1 {m’/a) 0,260
E pont {Jikg) 450,000 E 4 {Jig) 290,000
| 7 haopt {%} 92,300 1 ha % 80,000
twpePt {°C) 22,000 twa {°C) 22,000
| Vaopt (mifs} | 9,5653E-07 va {m’fs) . 95653E07
F1.1.4 [OaHHbie WepoxoBaTocTH (TYpGuHa A)
Ragpa {um) 1,04
Ra gyn {um} 1,02
Ragva (um) 0,63
Rarua {pm) 0,45
Rapma {pm} 1,52
1.2 Typbuna B = BA3OBASAl MOOENb

'1'2'1|H;';""mm ey | e ] CT pa HWU L'I d 1 / 2

" 1.2.2 BasoBbli AMaMeTp
[ Dg mm) [ 2800 |

¥
1.2.3 Temnepatypa Bogbl

twe (°C) 20,0
va (m’is) | 1,0036E-06
f1.2.4 OaHHbie wepoxoparocTd (TypGuna B)
Ragpp (pm) 0,8
Ragws (um) 0,8
Rags (um) 04
Raguwm (um) 0,4
Rapms (um) 0,8
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2 PacueT yaensHOH CKOPOCTH

0,1442

Naeass o [

3 Pacyer yvcna Pelfinonbaca Ana obeux TypSun, TypSuHsl A u B

a2/2

OnmumansHas WHanBumyansHas
aKcnepuMeHTankL-
TOMKA
Has Touka
Ua (s} 19,352 19,352 u 5 : MepudbepuitHan ckopocTe ANA D 5
Up (mvs} 25,020 25,090 ug : NepndepuiiHan ckopocTs Ans Dg
Re, -} 5,6649E+06 5,6B49E+06
Reg ) 7,0000E+06 7,0000E+06 ( :T p a H M I l
4 Pac4eT OTHOCHMTSNbHOMH WePOXOBATOCTH
SP 8V GVIST RU D
RacoaD a 3,71429E-06 3,64286E-06 2,25E-06 1,6071E-06 5,42857E-06
Racop/Dy 2,85714E-06 2,B5714E-06 1,429E-06 1,4288E-06 2,85714E-06
5 PacueT decorer M Kuco
SP sV GVIST RU DT
o Ecore (%) 0,446137 0,303195 1,221303 1,824415 0,121042
Kuco 0,267910 0,368148 0,754206 0,682566 0,310000
NPOMBXYTOUHBINA pacueT 1.0716E+05 1,4726E+05 3.016BE+05 2,7303E+05 1,2400E+05
6 Pacuet A M A ANA oNTUMANLHOR TOYKM
SP 8V GVIST RU DT
A ECOopt 0,000215 0,000147 0,000787 0,000739 0,000091
A EA>Bopt 0,00198
7 Pacyet Agco M A OANA MHOWBMOYANBHOW IKCNePHMEHTANEHON TOYKM
SP sV GVIST RU DT
Arcol 0,000215 0,000147 0,000787 0,000739 0,000091
Agasp 0,00198
8 Pacuer Ey M Epyy
| Eg (hg) | 48651
| Egopt W) | 75493

GostExpert.ru

https://GostExpert.ru/gost/gost-62097-2021

79


https://gostexpert.ru?utm_source=pdf&utm_medium=65182
https://gostexpert.ru/gost/gost-62097-2021?utm_source=pdf&utm_medium=65182&utm_term=page

FOCT P M3K 62097—2021

H.2.2.4 «KMN4 MowHoctn» — tabnunua ¢ gaHHeiMu gna LWATA 1

Mpeo6pasoBaHue 3¢ PeKTUBHOCTU MOLHOCTH (KPYTALLEro MOMEHTA)

I:l: [akHeie, nepeaarHLie ua GopMesl B8O

3HaueHHA NPUBELEHE! B CTaHaapTe

MpoekT : | Mpumep ans M3K 62097 — LA 1. Hacoc-Typ6uHa B TYpGHHHOM pexume | Ccuinka No. @ ( 2018
Hara: [ 2018 |
‘Tun MalliUHBL | Hacoc-typ6una (Typ6uHHbIH pexum) | Lar 1 apyxwarosoro metoga

Buibop uenu pacueTa :

[ le [ 1 |
1 BBogumbie gaHHble
1.1 Typ6una A = UCMNbITLIBAEMASA MOAENbL
Noe ) 0,1442

Dy (mm) 280,0
Re ) | 5Pe5E
Ram {um)

Dg (mm) 280,0
Reg =) 7,000E+06
Raqs

2 Boiumcnenuve 4 ;

e CTPaHULA 1/1

[k

Er™ (%)
(Ra+/D)a 3,500E-06 (Ra+/D)g 2 857E-06
7.5x10% k +(Ra1/D )y 3,946E-01 7.5x10" k1(Ra1/D )a 3,221E-01
7x10%Re » 1,236E+00 7x10%Re 5 1,000E+00
{7.5x10* k (Ra /D )u+7 x 10%Re j}*? 1,103E+00 {7.5x10 k (Ra /D )a+7x10%Re )2 1,057E+00

\m |' 0,00069415
7x10°/Re popi | 1,236E+00 7x10°%Re gop | 1,000E+00
{7.5x10° k 1(Ra 11D )7 x 10%/Re pd™” 1.103E+00 {7.5x10" k 1{Ra /D )g+Tx10°%Re gop)”” 1,057E+00

A razbont [ 00006842
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H.2.2.5 «O6bemHbi KIMNO» — Tabnuua ¢ gadHeiMu ana LWATA 1

Mon gasxa obfemHoro KM ana HenogoGHoro ynnoTHeHWA

: daHHeie, NepagaHHEIe M3 (bopMe BBOOA : 3HEYSHWA NPUBEAEHE B CTEHOAPTE
Npoexr: [ npsmop ann M3K 62097 - LLIAT 1, Hacoc-TypGuna B GnnHoM pases | Cebarica No, <[ 2018
Dara : r 2018 | | Lllar 1 geyxwarosoro MeToAR
|Tur| MAIMHBI | Hacoc-Typbuna (Ty pbuHnbLIA paxum) |

1 BeoguMbie AaHHLID

[Megobue ynnomerms [ N |
1.1 Typbnna A sCNbIThIBAEMARA MOOENb

i T CTpanuua 1/3

71.1.2 CTopoHa cTyNHULE

1.1.2.1 Hapyaice YINoTHeHue 1.1.2.2 BHYTPEHHER YIINOTHEHWE
Pasmep Cumacn 3HaveHwe (mm) Pasmep Cumson 3naueHue (mm)
3azop Cai 0,50 Sazop Con 0,15
Paauyc R4 198,0 Paawnyc R o1 147,0
Rz 0,0 R 2 0,0
Reia 0,0 R 0,0
Res 0.0 Ren 0.0
AnvHa Wenu Lo 10,0 OnuHa Wwenu [ 5,0
Loz 0.0 Lez 9.0
Les 0.0 Len 0.0
L ea 0,0 [N 0.0
[1.1.3 Cropoua oGoga
1.1.3.1 Hapy:Hce ynnoTHeHue 1.1.3.2 BHyTpeHHes YNNOTHEHWE
Pasmep Cumeon SHaqerme (mm) Paamep CumBon 3nayerme (mm)
3asop Cp1 0,50 3asop Coz 0,15
Paguyc Ryt 198,0 Pagwyc R 2 147,0
Ry 0.0 R 0.0
Rz 0.0 Rex 0.0
Rba 0.0 Ry 0.0
OnvHa wenw L1 10,0 OnuHa wenu L ooy 5.0
L1z 0.0 [ 0.0
Ly 0.0 L oo 0,0
i S Lve SO0 Lo s
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1.2

M.2.2

123

82

Typbuna B

.24 FsoM8TPHYSCKME SaHHbIS

= BA30OBASl MOOENE

[Anametp, Ds {mm}) [ 2800
CropoHa ¢TynHUL!
1.2.2.1 Hapyssioe ynnotHeHwWe 1.2.2.2 BHyTpeHHEE yNINOTHEHUE
Paamep Cumeon 3xaverse (mm} Pasmep Cumeon Iraqerme (mm)
Basop Cei 0,80 Bazop [ 0,16
Papuyc R 14 198,0 Paauyc R 147,0
Roz 0.0 R 0.0
R 0.0 Rexs 0.0
Reu 0.0 Ry 0.0
AnuHa Wwenn L e 10,0 AnvHa wenm L e 5,0
Lez 0.0 Loz 0.0
Ler 0.0 Loz 0.0
Lo 0.0 Lo 0.0
CropoHa ofopa
1.2.3.1 HapywHos ynnotHeHwe 1.2.3.2 BHyTpeHHee YNnaTHeHWe
Pasmep Cumaon Brausta (mm) Pasmeap Cvmson SraveHme (mm)
3asop Cpy 0,0 3aszop Cpa 0,0
Papuyc Rpn 280,0 Panuyc Rpaq 0,0
Rpiz 0.0 Rup 0.0
Rps 0.0 Rz 0.0
Rpa 20,0 R 9.8
fnuHa wenw Lp 20,0 HnwHa wenm L oo 0,0
Lz 0,0 Ly 998,0
L 0.0 Lz 0.0
Ling 0.0 Lgs 0.0
2 PacueT KoahdMUMEHTA NOTEPL B YNNCTHOHMM CT p a H M Ll a 2/3
2.1 Pacuet koaduprumeHTa NOTEPL B YNNOTHEHWM TYPEUMHELI A
KoathbMumeHT noTepk.: (47 0,50 s 0,04 *{Ly 20
(47 1,00 (4 1,00
A CropoHa eTynuL
2.1.1.1 HapykHoe ynncTHeHWe 2.1.1.2 BHYTpeHHSS VTINOTHEHUS
Kcu 3,018E+04 Kz £,938E+05
Kciz 0,000E+00 Kezn 0,000E+00
Kecis 0,000E+00 Keos 0,000E+00
K 0,000E+00 Koo 0,000E+00
K couta 3,018E+04 Kcina 6,938E+05
| K crown | 7.240E+05
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[
f2.1.2 CropoHa oGofa

2.1.2.1 HapyxHoe ynnoTHeHne
Kaq 3,018E+04
Kp1z 0,000E+00
KB13 0,000E+00
Kg1a 0,000E+00
Kgouta 3.018E+04
Kpand 7,240E+05
(2.1.3 Beera no TYpEGuHe A
| Ka 1,810E+05

f221 CTopoHa cTynuubl

2.2 PacueT xoadhMUMeHTa NOTEPb B YNNOTHEHHH TYP6UHLI B

2.2.1.1 HapyxHoe ynnoTHeHue

Ko 2,746E+00
Ko 0,000E+00
Koz 0,000E+00
Keis 0,000E+00
K coutn 2,746E+00
K Grown 1,262E+02

[2.2.2 Cropona oBoga

2.2.2.1 HapywHoe ynnoTHeHue

Kgi 2,746E+00
Kgis 0,000E+00
KE14 0,000E+00
K gand 1,201E+02
[2.2.3 Beero no Typbute B
|_K B 3,077E+01
3 PacveTt Agase
Naa (%) | ogovs
1-naa 0,00991
Agasn 0,00000
4 PacveT Qqp
| Ques (m’Is) [ o3
| Qmopt {m/s}) [ o532

2.1.2.2 BHyTpeHHee ynnoTHeHua
Kz 6,93BE+05
Kgoz 0,000E+00
Kpz 0,000E+Q0
Kgoa 0,000E+00
Kgina 6,938E+05
2.2.1.2 BHyTpeHHee YNNoTHEHUe
Ko 6,582E+01
Kexm 5,764E+01
Ko 0,000E+00
Kcas 0,000E+00
Keing 1,235E+02
2.2.2.2 BHyTpeHHee YNNOTHeHHE
Kga1 6,540E+01
Kpx 5,191E+01
Kpos 0,000E+00
Kpgag 0,000E+00
Kping 1,173E+02

Ctpanuua 3/3
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H.3 Mpumep gna WATA 2 ona Hacoc-TYpOUH B TYPOUHHOM pexume
H.3.1 «®opma BBOAa AaHHbIX» — Tabnuua ¢ gaHHbIMK ana WATA 2

INuer uexogHLIX gaHHLELX AnA npaobpasosanna PABOMWX XAPAKTEPMCTHUK

| HenToit AN JOMKHE GLMs SANSNHSHL

Mpoaxr :|

Mpumep gna M3K 62097 - LUAT 2. Hacoc-Typbuna B TypiMHHOM paximMe

1.1 OeHOEHLIG QRHHLIG

] Couunza Nn.:r

le=1;
Ic=2

k=3

Rara [ 2018 ]
Lent pacueta
Ie | 2 PacysT ona:
- npeotp p ap T H
- MOOEMA & BASOBON MOIENW
{TPMBEAEHME K 3TANOHY - LA 1):
- BA30BON MODEMMA k HATYPHOA TYPEMHE (WA 2y
- GHOMD MBTOLA QIR
ONTHMANLHOH ToMKH:
THn MawuHBl PO TypBuna k=1
Hacoc-TypGuna
k | 2 TypOHHHHA petoam : b = 2;
Hacocheii pasoim @ L =3;
COcesan Malssa th=4
1Typbuua A = EABOBAS MOOENL

1.1.1 BaaosLi MY
Da {mmi}

3 bl

Boi Talrsue

7000EH6

142
TypOHHbIA peotm
| 1 aot 1)
Q1o {m'/a)
E pont (g}
| M haopt %)
| Fwanpt 189
143 3 i il TONEW
TypBuHHEA peusi
Na {1/8) 28,523
Qa {m'ls) 0,3371
Ex {Jikg} 486,54
Mha () 80,206
twa o) 20,000 = [ Rea
1.2 Wsp. i A Typ A

LLlaporxcBaTaoTh KOMNOHEHTOS NPOTGHHOA $aCTH.

1] 0 Tparmn (pati KQMIBCa)
LWep D 0 TPoHMA (t 184 Y80Th}
1.3 MeomaTprA ynnoTHaHKA paBovere xoneca AnR TypSmal A
flBnAsTCA I reOMSTPMA YINOTHAHKA HATYPHON TYPSIHBI NOMHOCTLIO MOCHI TRHYACKA ¥ 7Y wnm N?
Mopotue yMNOTHHKA N n i HIDE ANA MecMATRMH YINOTHOHUA pabousrs koneca B no wary 1
T
1.3.1 Cropons cTymaLs
1.2.1.1 Hapysaioe ynnioTHeHuE 1.3.1.2 BuyTpaHHes yINoTHoHMS
Paswep Cumeon Sraqene {mm} Paswep Cumbon AHavsHWe (mm)
Sazop (%) 0.80 Jasop oz 0,15
Papwyc Ron 198,0 Pagmyc R oz 147,0
R|:12 R(‘&
Rty Rez
Row R
AnvHa Wenu Lo 10,0 [lnveia Wwesm Lem 50
Lot Loz
Loga Lo
Lo Lon
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v

1.32 Cropona ofopa
1.3.2.1 HapywHoe ynnoTHeHue 1.3.2.2 BHYTPEHHES YNNOTHOHHS:
Pasuap Cumeon 3uaveHus {mm) Paadep CuMBON SHaMgHAS (Mim)
Jaaop Cpy 1,50 3asop Cha 0,15
Paguyc R 198,0 Papuyc Rt 147.0
Rpgz Rez
Ry Run
Rpu Res
FnmHa wenw Lon 10,0 runa wenu [ 50
Lpa Loz
Lpis | Loz
L L ige
2 Typbuna B " HATYPHAS TYPEMHA
2.1 QeHOBHEIG AAHHLIG
2.1.1 BaaoBwIi grameTp ' T a H M a 2 / 2
s {mm) | 2950,00
2.1.2 HatypHu® ycnoBuA
Tomns paTypa BoAL ¥ HKE CBY I NAgOHKA
ge (m/s?) 92,8025
| twe {*c) | 20,0 hopma BROAA B PAGO-SA KHATS MneTHOLTL BOOL (CPOSHAR HA BXGLAH W BLIXOLGS MALWHHGI)
Pe (kgin®) | 998,0 1
213 H pocTh M uncno Pei =
[ s 0 [ asms | [ Res  © | a7z |
22 L TOCTE PXHOLTH ANA TypSUHLI B
PaxomeHIyeMan
WEPCXOBATOCTL 3apaqnas, RaCOP
HaTypHol TypGuHL!
Ragpp® (urm) 8.0
Ragm (a1} 6.0
Ra gy {unr} 2,0
LllepoXoBATOCTD KOMMOHEHTORB NPOTOYHONA YBCTH.
Rarum () 2.0
Rapm ()] 6.0
Rara" (wm} 80 Llept B pXHOCTSRA WO TPBHMA (pabovss Koneco)
Rarsg (pm) 12,0 Liepe Th NOBSPXHOCTSR O TPOHMA (i “BETB)

.
2.3 MeomeTpyR ynnoTHeHnA pabovero xomaca ann TypSunsl B

MosamyfcTa, ZANDNHNTE HIDKE HECOXOMMMEe SIHHEE ONA MOMeTRMN

2.3.1 CTopoHa eTynMLL! ¥ patioyerc HaTypHol TypH
2.3.1.1 Hapysioe ymnoTHeHwe 2.3.1.2 BHyTpeHHeS YILNOTHSHHS
Pasvep Cumeon 3HaveHMe {mm) Paamep CumMBon JHaqeHue (Mmm)
Ss20p Coi 500 dazop Coz 1,50
Paanyc Ron 20890 Paguyc Rex 1555,0
| Roto 0,0 | R o0 1470,0
| Rer e | Rezy ag
Row 0,0 Reg 0.0
finuHa wenu Loy 1080 AnuHa weanu [ 60,0
Loz 0,0 L eoo 60,0
Leors 0.0 Lo 0.0
| 0,6 [ 0,0
2.3.2 CropoHa ofoga
2.3.2.1 Hapysoios ymnoTHeHuS 2.3.2 2 BHyTPOHHES YINOTHSHKE
Pasaap Cumaon 3uHausHue (mm) Paamep Cumpon SHaueHug (mm)
Aazop Cpt 5.00 3azop Cha 1,50
Paawyc | R 2089,0 Paguyc R 1560,0
R 0,0 R 1548,0
Rpiz 0,0 Rz 00
R 0,0 Ry 0,0
AnvHa wanu L 106,0 Onnna wem L b2t 60,0
| Lpiz 0,0 Ly 60,0
| L p1a 0,0 [ 0,0
Lo 0,0 L pas 00
Konay BBOgA
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H.3.2 Peaynbratbl ana LWATA 2
H.3.2.1 MNpegsapuTenbHbIil pacyeT Npamaxu*
H.3.2.1.1 «E i pamaxn (KNI yoensHow sHeprim)» — tabnuua ¢ aaHHsiMu ans LWATA 2

Mpecbpalcpatne Npawx B 3ABUCHMOCTH OT Ay ouopt

:l: DanHbie, nepapatHeie ua GopmMsl BBOAE . ‘ .j' : 3HEYOHUA NPHESOEHL B CTAHAAPTS

| Mpsssap gna MIK 62007 — LUAI 2. Hacoc~-TypGuHa B TYRSHHHOM pasMa ‘ Cebinka No. = 18
03/04/2018

1 Beognnee gaHHER
1.1 BASOBAS MOJEIb npy 3TaNoHHLIX YCICEARX

"1.1.1 FeoMeTPHYE IS NaHHbIE
Drer {rmm) 280,000

.12 DRCNOPMMOHTANLHEK ASHHLI) OMTUMANLHON TOMKM

| n ref opt (=" 28,523
tw ref opt {°C} 200000
Re (mls) | T.O00E+06
-1.1.4 ggnuus LS pOXOBATOCTH
RaSP Mref {um)
RaSV Mref {um)
= — CrtpaHuua 1/1
RaRU Mref um) p L'|
RaDT Mraf {um)

L 1.2 YKAIAHHAA BA3OBAA MOOENDb
1.2.1 HemmHanLHEA YACTOTA BPAOHWA

M 5" 2523 |
[1.2.2 Basonwii guaneTp
DM* gmm) [ 280000 |
[1.2.3 Tomneparypa Bom
tw M* {*C} 20,0
v M tmits) | 1,0028E06
(1.2.4 Wep oeTL
RaSP M* (am) 0,80
RaSV M* {um) 0,80
RaGV M* {um) 0.40
RaRU M* (um) 0.40
RaDT M* (um) 0,60
3 PagueT sicon Peinomngoa arm ofeux TypGuH
OnmumansHas
TOUKA
u Mref {m/s) 25,080 uMref : Mepudrepniitan ckopocTb npyu DMref = DM®
uM* (m/s) 25,090 uM : Mepudepuiian ckopocts npu DM*
Re ref ) 7,000E+08
Re M" 5] 7,000E+08

4 PacuaT oTHOCHTENBRHOM WepoOXOBATOCTH

sp sV GW/ST RU DT
RaCOMrsf / DMref 2,85T714E-06 2,85714E-06 | 1 42857E-06 | 142857608 | 2.85714E-06
RaCO M*/ DM* 285714E06 | 2,85714E06 | 1,42857E-06 | 1,42057E06 | 2,85714E-08

5 Pacuet decorei M Kyco

BR SV__ GVIST Lo ER I |
dEconr {% | 0450000 | 0308621 [ 1231878 | 1m0212 | o122090
Kuco 0267511 [ 0367869 | 0754206 | pesgse | 0,310000
TIPOMEXYTOUHLIA PaCHET 1,0712E+05 1,4715E+05 0142E05 | 2,TZREEH0S | 1,2400E+05

6 PacusT Appg w A gy onTusanesol ToukM

SP sV GV/ST RU DT
A Eooon 0,000000 0,000000 0 0,000000 0,000000
AE{Mref->M")opt 0,000000
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H.3.2.1.2 «E\p amaxy (KMNO MowHocTi)» — Tabnuua ¢ AaHHbiMu Ana LUATA 2

MNpeoGpazoBanus I} pymx B 3ABUEHMOCTH OT ATyromopt

] powesse, ropasmsnso o gopsnsmana e
MpowskT = | Npmsep ana M3K §2007 — LA 1. Hacoc-Typlisia B TYPSHHHOM PeIMMS | Ceuinka No. :r 2018 |
Mara : | 03.04.2018 |
[Tun [ H VP (TypSunnnst pewos) | [ Kopperuma npeanonarsenoro Makc. T KTIf ANA HenETLBaeMol MogerH |
Boitiop e pacyeTa :

1 BRofMEbE ASHHLIS

1.1 BASOBAA NOOENb npy ITaNoHHLI YENoBMAX

Moe -}
Dt tmm)
Re )
Ra Taret (wmy

1.2 YKARAHHARA BASOBAA MOOENR

CtpaHuua 1/1

DM* {mm) 280,0
Rouwr ) 7.00E+06
Ranyr (wm 08
2 Bi Ay
[ e [ 1
[dret (%) P o
{RE 1D et 2857E-06 | (RayDhe 2 857E-06
7.5610" kr{Ra /D Yyt 3.218E-01 7.5010° k{Ra /D e 3.218E-01
7R10%Re et | 1,000E+00 | 7100 g 1,000E+00
{7.5x10" K 1{Ra D et 7 X 1057R0 pyrpout)™ 10576400 | {7.5x10° k{Ra oD 10 Reppol™ 1,087E+00
[AT(Mref->M"Jopt [ n.000000000

H.3.2.2 «TuapaBnuyeckne xapakrepucTukn (Pesynstathl)» — Tabnuua ¢ gaHHeimn anga LWATA 2

PesynbTaTLl pacyeTa npeobpalopaHun

Nposxr : |I'Ip|I|lpnnl 3K 82097 — LUAT 2, Hacoc-TypBissa B TypdsiHHOM pamime | Cebinka No. :
e
|-|-m.| |Ilmn:pﬁnu [TypSmmbik pamem) | LLiar 2 ABYXWAroROro NOTOOR |
KoathpuLpmoHT noaLiLeHHA 3thehoxTHEHOCTH U NOBL F 1F eckore KNG
ve  (ms) 1,0036E-06

|N_QE [ e | Reg 9,7292E+07
[Da (om) [ 29s00 | [ps ggm%y [  sssoo

Mowarceoe n B ONTHM Hofi ToMNS Mowarosoe NOBLILISHWS B OTASNBEHOR IKCNSPMMSHTANRHON TOMKS

HATYPHAR TYPEMHA (ngexe B) HATYPHAA TYPEMHA (mgexc B)
g {Hz} 3,572 ng {Hz) 3,572
Cipog  (mfs) 7,602 Qp  (m’s) 49,211
Egop  {Jfkg) 1298,94 Em (g} 837,03
Mreopt (%} 94,228 Mha (%) 81,678
twa (WY)] 20,00 fwa  {%C) 20,00
[ Praae (W) [ samzz | Pros (W) [ sasmas
| Mpepynpennetie:

|Beoaumas aHavsHUSs sTMAPaBnMYsskero T Moasnss npeeblasT elpaanonarasMbIi Maks, rapaanMMecon Ks 92.48%. Nonpaska
NRHMOHARTCA K Np HOA TOUKA HphexTURHOCTI {(CiA. MyHiT 7.2)

Nnaopt (%) 92,529 N (%) 80,206
Apass opt Q01160 Agasca 001160
Aonspen 0,00307 C a a 1 / 1 B oaspi 0.00307
Araseop 0,00380 T H M Arnsa 0,00380
| Mg {%) [ 1,809 | Anne (%) [ 14m
MacumaGupyembie NoTep H oSLeMHbEIS NOTEPK, CNIPBASIIsHHbIe B CTAHAAPTE:
Magur ¥ TP YOO aneprm, DEr 4,850 (%)
Ofuesmie notepu (100-ng) 1,000 (%)
MAcLITAGHPYSMEIS JHCHOBLIS NOToPM TheHe, STrer 1,820 (%)
Mpannanarasmii maxs. rmapasEnecos KM onm Gaso0s0f Monemm mou Reuer=Tx10° 1 K8 yun T wamaer 92,484 (%)
Mpegnonaraembiii Maxe. mapasnusecknii KN gna nenbimbssasmoi mogeny npu ReM n RaM, nhAmaxM 92,484 (%)
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H.3.2.3 «KMN[ yoensHon aHeprin» — Tabnuua c gaHHeimu gnga LWATA 2

MpeobpazopaHue KN yaensHoi ruapagnuyeckoil aHeprum

|:|: [aHHbie, NepegaHHbe 3 dopMel BBOSA : BHaueHUA NPUBSASHBI B CTAHAADTS

|I1pump anaA M3K 62067 - WA 2. Hacoc-TypBuHa B TypEHHHOM peXxuMe | Ccecninka No. - 2018 |
| 2018 |
|Hacocfryp6uua {TypEUHHBIA pexuiM) | | Lliar 2 AByXWAaroBoro MeTona |

e | 2 |

| Noe | ona4s |

1 BeoguMele faHHLIe

L 1.1 Typbuna A = BA30BAA MOOENL
| 1.1.1 NeomeTpuuecKHe QaHHEE
| | D4 mm) [ 28000 |
f1.1.2 Pa3ynbTath! MCNLITaHWA ANA ONTHMANLHOR TOMKA 1.1.3 [laHHbie 4NA HHOVBWOYANLHGA IKCNE PUMEBHTANBHOR TOMKM
| N popt s") 28,523 nmy s 28,523
Q 1A0pt {m’/s} 0,532 Q1a {m’/s) 0,337
ﬂﬂﬂ (Jkg) 755,034 Ey {Jrkg} 486,542
| 1 hawpt (%) 92,629 1 hai % 80,208
twaopt (°C) 20,000 twai {°C) 20,000
[ Vaopt (mf/s) | 1.003BE06 Vo (nfi) | 100%E06
"1.1.4 DanHuie wepoxoearocT (TypbunHa A)
Ragpa {pm) 0.8
Ra gya {um) 0,8
Ragya {pm) 0.4
Rapya {um) 04
T CtpaHuua 1/2
L 1.2 Typ6una B = HATYPHAA TYPEMHA
1.2.1 HoMMHaNbHAaA “YacToTa BpaWeHWUA
| ns ) [ sz |
" 1.2.2 BasoBblii AuaMeTp
Dy (mm) [ 29500 |
f 1.2.3 TemnepaTypa BoAb!
twe c) 20,0
V8 (/) | 1,0036E06
F1.24 faHHuie wWepoxosaTocTu (Typbuna B)
Ragpp {pm) 6,0
Ragg {um) 6,0
Ragm {um) 2,0
Ra RUB {pm) 2.0
Rapms {um) 6,0
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2 PacyeT yAenuHOH CKOPOCTH

Ngesse -)

[

0,1444

3 Pacyer yucna PeliHonbaca ana oGemx Typ6uH, TypSuH AW B

OnmumansHas WHavBUayansHan
T AKCTSPUMEHTANE-
Hasn ToHKa
Ua {(m/s) 25,090 25,090 U, : NepudbepuiiHan ckopocTs ANA D 4
Ug {(mfs) 33,100 33,100 upg : MNepucdepuiiHan ckopocTe AnsA Dy
Re, ¢ 7,0000E+06 7,0000E+06
Reg =) 9,7292E+07 9,7292E+07 ‘ :Tp a H M I l a : 2 / : Z
4 PacyeT OTHOCHMTENBHOR LWePOXOBATOCTH
SP sV GVIST RU DT
RacoalD a 2,85714E-06 2,85714E-06 1,429E-06 1,429E-06 2,85714E-06
Racoe/Ds 2,0339E-06 2,0339E-06 6,79E-07 B,779E-07 2,0339E-06
5 PacueT decorer M Kyco
SP Sv GVIST RU DT
d Ecoret {%) 0,447358 0,303827 1,224072 1,830080 0,121472
Kyso 0,267611 0,367869 0,753548 0,682307 0,310000
NPOMBXYTOYHBIF pacyeT 1,0712E+05 1,4715E+05 3,0142E+05 2, T202E+05 1,2400E+05
& Pacuet Ao M Ap ONA ONTUMANBHOH TOYKM
SP 8v GVIST RU DT
A ECOopt 0,001227 0,000767 0,003685 0,005600 0,000321
A e spopt 0,01180
7 Pacuet Agco W Ap ANA VHAVBMOYANBHOW 3KCNSPUME HTANBHOW TOMKH
SP sv GVIST RU DT
Acoi 0,001227 0,000767 0,003685 0,005600 0,000321
Agp i 0,011601
8 PacueT Em M Engn
| ug) [ saros |
| Egopt (hg) | 120894 |
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H.3.2.4 «KINQ mowHocTr» — Tabnuua ¢ gaHHbiMi ana LUATA 2

MpeoGpazoparne 3hHaKTHBHOCTH MOLHOCTH (KPYTALLIGro MOMEHTA)

: ek, 13 hopus BEOAA

MpoerT : [ Npvmesp ann WK 82007 - LUAT 2. Hocos-rypnna » P | Conrma No. :[ 2018
flara: | 2018 |
|Tv||1 MALIMHbI | Hacoc-rypbuna {TypSnHHBIH pammm) | | Liiar 2 gsyXWaroEoro MeTOAA
Beiiop usnm pacusTa :
[ I [ 2 ]

1 Beognmbie GaHHLW

1.1 Typbumna A = EAZOBAR MOLENL
Noe (2 01444
Dy {mm} 280,0
CTtpanuua 1/1
Ra s {pm} L0y
1.2 TypSuna B = HATYPHAR TYPEHHA
Dy (mm) 2950,0
Ren ) 8,729E+06
Rap {m) ~mm

2 Boruenenne 8¢

[kt e

(o () [ i T ]
(Rat/D)a 2857E08 | (RaD)s 2,712E-06
7.5x10" k{Ra /D Ja, 3,2186-01 7.5%10" k{Ra /D) 3,054E-01
7x10%/Ra 1,000e+00 | 7x10%Rep | 7.185E-02
{7.5x10° k 1[Ra /D )ut 7 x 10%Re )** 1,057E+00 | {7.5%10* k{Ra D g+ Tx10°5/Re g2 8,229E-01

A raon [ o.00083415
7x10%/Re o 1,000E+00 | 7x10%Repoy 7,195E-02
7.6x10 k {Ra /D }u+ 7 x 10%Re poud™ 1,000E+00 | {7.6x10" x1{Ra /D Jp+Tx10%Re posl™” 8,220E-01

FER- [ oousecze
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H.3.2.5 «O6bemHbi KIMNO» — Tabnuuya ¢ ganHbimm ana LWATA 2

Mon Easka obemHoro KMf pna HenogoGHoro ynnoTHeHWA

: daHHwe, NepagaHHsIe M3 (hopMe BBoOA m : 3HE4BHMA NPMBEAEHH B CTAHOAPTE
Npoeir: [ Nipwiep ann MIK 92097 - AT 2. Hacoo-Typ6una B yRGnHHOM poxme | Cominia No. <[ 2018
Dara : r 2018 | | Lllar 2 geyXwarosore MeTOAR
|Tur| MAaLIMHBI | Hacoc-rypbuna (Ty pbuHHbLIA paxum) |

1 Beoanmbie AaHHLIB

[Mezo6ue yrnoTHers [N |
el CTpaHuua 1/3

71.1.2 CropoHa cTynUYE

1.1.2.1 HapyxHoe ynnoTHgHug 1.1.2.2 BHyTpeHHEE YTINOTHEHUS
Paswep Cumaon SuaueHua (mm) Pasmep Cumaon SuaueHua (mm)
3azop Cal 0,50 3azop Cen 0,15
Papuyc R 14 198,0 Paguyc R c21 147,0
Roz 0.0 Rez 0.0
Re13 0.0 Rexn 9.0
R 0,0 Rexy 0.0
Onuua wenw Lo 10,0 AnuHa wernu Lea 5,0
Loz 0.0 Lez 0.0
Loas 0.0 Loy 0.0
L 14 9.0 L 24 0.0
.13 CropoHa obona
1.1.3.1 HapyHoe ynnoTHeHus 1.1.3.2 BHyTpeHHes YIINOTHEHWE
Paawep Cumson Sraverme (mm) Paamep Cumson Suauerue (mm)
Sasop Cp 0,50 Sazop Cop 0,15
Pagwyc Rp11 196,0 Papwyc R 147,0
Rz 0.0 Rez 0.0
R 0.0 Rz 0.0
Ra 2.0 Rea 0.0
Mnvka Wwenu L g 10,0 AnuHa wenu Lo 50
L bz 0.0 L oo 0,0
Ly 0.0 Leos 0.0
Lpia 0,0 Loz 0,0
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1.2 Typbma B

[ = HATYPHAR TYPEMHA
r
1.2.1 TeoMeTpUYSCKHS RaHHLIO
|nuaMeTp. Dg {mm) |' 29500 |

(.22 CropoHa eTynMybI

1.2.2.1 HapyxHoe ynnotHeHH1e 1.2.2.2 BHyTpeHHee yIoTHeHWe
Pasme) Cumson Jravarme (mm) Pasmep Cumaan {mim)
3asop Col 5,0 3asop Caz 1,5
Papuyc Ren 2089,0 Panwyc R 1565,0
Reoiz 0,0 R 1470,0
Rois 0.0 R 0,0
Reu 0.0 R 00
OrnHa Wenm Len 106,0 AnuHa wenu Lo 60,0
Loz 0.0 Lo 60.0
Los 0.0 Lem 0.0
‘ Lou 0.0 Len 0.0
r1.2.3 Cropona oboga
1.2.3.1 HapyxHoe ynnoTHeHHe 1.2.3.2 BHyTpeHHee ynoTHeHue
Pazms| CumBon Jnaqarme (mm) Paamep Cumaon {mm}
Sasop Cm 5,0 Basop Ch2 1,6
Paawyc R 2089,0 Panuyc Rz 1660,0
Rpi2 0,0 Rz 1649,0
Rps 0.0 Rz 0.0
R 0.0 Rz 0.0
OnnHa Wenu Lo 106,0 Annna wenn Lo 60,0
Lz 0.0 Loz 80,0
Lps 0.0 Lz 0.0
Lo 00 Loaq 0.0
2 PacueT koaddHLUMeHTA NOTepb B YNNOTHEHWH CT p a H M Lla 2/3
2.1 PacyeT Ko LMeHTa NoTepk B YNNOTHBHNKM TYPGMHbI A
KoadpuumeHT noTeps: (4 0,50 e 0,04 Ly f2e)
{ie 1,00 [ 1.00
2.1.1 Cropona eTynmyel
2.1.1.1 HapyHos yNNoTHBHWS 2.1.1.2 BHyTpeHH&S YTLNOTHeHMWE
Ko 3,018E+04 Keom 6,938E+05
Koz 0,000E+00 Koo 0,000E+00
Ko 0,000E+00 Ko 0,000E+00
Koia 0,000E+00 Koas 0,000E+00
K ooua 3,018E+04 Kcina 6,938E+05
K erowm 7,240E+05
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[
f2.1.2 Cropona o6ona

2.1.2.1 HapyxHoe ynnoTHeHne 2.1.2.2 BHyTpeHHee ynnoTHeHue
Kgi1 3,018E+04 Kot 6,938E+05
Kpia 0,000E+00 Kpo 0,000E+Q0
Kpis 0,000E+00 Koz 0.000E+Q0
Kg14 0,000E+00 Kgo4 0,000E+00
Kpaoua 3,018E+04 K gina, 6,938E+05
K gand 7,240E+05

[2.1.3 Beero no typGune A
|Ka | 1810E+05

2.2 PacueT koadupuLMeHTa NOTEpb B YNROTHOHUM TYPGUHGI B
(221 CTopoHa cTyNMULI

2.2.1.1 HapyxHoe ynnoTHeHue 2.2.1.2 BHyTpeHHee YTINOTHeHWe
Ken 3,383E+04 Ko 8,110E+05
Kez 0,000E+00 Kcn 7,102E+05
K13 0,000E+00 Koz 0,000E+00
K 0,000E+00 Kcaa 0,000E+00
K cous 3,383E+04 Keing 1,521E+06
K Sronn 1,555E+06
(222 Cropona oboga
2.2.2.1 HapyxHoe ynnoTHeHne 2.2.2.2 BHYTp&HH®® YyNINOTHEeHUS
Kp11 3,383E+04 Ky 8,058E+05
Kgio 0,000E+00 Kpoo 6,396E+05
Kgia 0,000E+00 Kga 0,000E+00
Kpia 0,000E+00 Kgas 0,000E+00
Kaos 3,383E+04 Kane 1,445E+08
Kpand 1,479E+06

[2.2.3 Boero no TYypbGune B

| Ke | 3791405
S — CtpaHuua 3/3
Naa (%) | 99,008
1-Nga 0,00994
Aqass 0,00307
4 Pacvet Qup
| Qe (m’ss) [ 40211 |
| Q1o () [ 7702 |
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Mpunoxenue OA
(cnpaBo4Hoe)

CBE,CI,EHVIH O COOTBETCTBMW CCbINOYHbIX MeXAYHapOoaAHbIX CTAaHAAPTOB HaUWOHAlNbHBIM CTaHOaApPTaM

Tabnuuya JAA

0O6o3Ha4eHne CChINOYHOro MeXayHapoa- CreneHb O603Ha4yeHWe M HAWMEHOBaHWE COOTBETCTBYHOLLEro
HOro craHgapra COOTBETCTBUSA HauMoHaneHoro craHaaprta
M3K 60193 — *

* COOTBETCTBYIOLMIA HAUMOHANBHBIA CTAHOAPT OTCYTCTBYET. [O ero NpYHATUA PEKOMEHOYETCA MCMONb30BaTh NepeBos
Ha PYCCKUIA A3bIK MeXOyHapoaHoro cTaHaapTa.
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