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HactoswmiA cTaHOapT pacnpocTpaHseTcd Ha OObeMHble HacoCbl W MAPOMOTOPbI (Oasiee — rmapoma-

LLII/IHbI) ANdA rmaponprBoaoB 1 yCTaHaB/IMBaET METOAbI NX YCKOPEHHbIX MCMbITaHWIA Ha 6e30TKAa3HOCTb.
TepMUHbI, MPUMEHSAEMbIE B HACTOSILLIEM CTaHAAPTe, X NMOACHEHNA NpUBeAEHbI B NMPUIOXeHUN 1.

1. OBLUVE NMOJIOXEHNA

11 Lenblo YCKOPEHHbIX WCMbITaHUA SBMSIETCA  YCTaHOB/IEHWE  BEPOSTHOCTM  6e30TkKa3HOW  paboTbl
rmapoMaliMH B TeyYeHue 3adaHHOM HapaboTku. [py  3TOM Mo OTKasoM MOHMMAOT  BHe3anHble (a He
NoOCTeneHHbIE) OTKa3bI.

12. W3wmepeHne napameTpoBs npu ncnbitaHnsax — no MOCT 17108.

1.3. TllorpeluHocTb U3mepeHns napameTpos — rno FOCT 17108, rpynna TO4YHOCTH 2.

14.  YCKOpEHHbIM WCTbITAaHUAM MNOABEPraoT MMAPOMAalLMHBLI,  Mpolweiume O6KaTtky W NpuemMocaaroy-
Hble UCTIbITaHUSA.

15. Yucno o6pasuoB, MNoABEPraeMbIX YCKOPEHHbIM WCMbITaHUAM [O/DKHO ObiTb He MeHee 3. [ocTa-
TOYHOCTb KO/IMYeCTBa 06pasLoB MPOBEPSIOT B COOTBETCTBMM C pasy, 5.

1.6. Bce oTKa3bl B rugpomMalumHax AeNAT Ha OTKasbl Tuna 1 v tvna 2.

17. K otkasam Tuna 1 OTHOCAT BHe3anHble OTKasbl, CBA3AHHblE C HapylleHWem TenjoBOro pasBHO-
BeCusi B Mapax TPeHWsi, CfeACTBYEM Yero SB/ISETCA VHTEHCMBHbIV M3HOC B BUAE 33AMpoB, 3aedaHus,
CXBaTbIBaHVS MOBEPXHOCTEVA.

18. K oTkazam Tuna 2 OTHOCAT BHe3anHble OTKasbl, CBfi3aHHble C YCTa/IOCTHLIM  paspyLLEHVEM
[LeTasnieil r’MapoMaLLmvH.

2. METO[bl YCKOPEHHbIX VCTbITAHUIA TAPOMALLIMH HA OTKA3bI TVINA

21,  LUenblo pgaHHOTO 3Tana WCMbITaHWi SBASIETCA  MOMyYeHVe 3HadveHuA BeposTHocTM (PL, 6e30Tkas-
HOV paboTbI MMAPOMALLNH Ha OTKa3bl TUNa 1.

Bbl6op MeToga YCKOPEHHbIX WCMbITaHWA Ha OTkasbl Tuna 1 3aBWCMT OT XapakTtepa KOHTakta MoBepx-
HOCTelA TPEHWSA, B KOTOPbIX BO3MOXHO BO3HVMKHOBEHVE OTKa30B 3TOro Tuna.

211, K nepBoi rpynne rvMgpoMallMH Mo OTkasaM Tuna 1 OTHOCAT [MAPOMAallMHbI, B KOTOPbIX
npeobragaloT MoTepy MOMEHTa B MNapax TPEeHUs C TOYEYHbIM WM JIMHEMHbIM KOHTaKToM AeTanieil. K Takim
MOXHO  OTHECTM BCe [J/lacTvHYaTble  MMOPOMAaLLMHBI,  akCUabHO-MOPLUHEBLIE U paaviasibHO-TNOPLUHEBLIE
MAPOMALLMHBI C TOYEYHbIM KOHTAKTOM MOPLLHE CO CTaTOPOM.

212, Ko BTOpoOii rpynne rmgpoMalimH Mo OTkasaM Tuna 1 OTHOCAT MMApOMallvHbI, B KOTOPbIX
npeo6/1a4atoT NoTePM MOMEHTA B Mapax TPEHUs C MOBEPXHOCTHLIM KOHTAKTOM AeTaneil.
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22.  MeTogpl UCMbITaHUA Ha OTKasbl TvNa 1 rmgpomMatinH no n. 2.1.1

221. WcnbitaHnss MpoBOgAT Ha cTeHae (Y4epT. 1, 2 NpuioXeHuss 2) MpW  MOCTOSIHHOW  HOMWUHa/IbHOW
YacToTe BpaweHUs W Temrepatype paboyeidl >KUOKOCTM W MepeMeHHOM  AasrieHMn.  KonmyecTBO — 3HaueHWi
[aBNeHVs, MpyY  KOTOPbIX 3anuCbIBAtOT MOKa3aHWs MNpuUbopoB, AO/MKHO ObiTb He MeHee 10, npuyem UHTep-
Ba/lbl [3@BMIEHVS BbIOVPAOT NPU  MPUBIMKEHUM K  MakCUMasIbHOMY 3HaYeHUO fasnenvs. [py  nchbITaHum
OVIKCHPYIOT 3Ha4eHWe CreaytoLLmX nokasaresnei:

[aBfIeHVA HarHeTaHWA pP;

YaCTOTbI BpaLleHus to;

KpYTSILLIEro MOMeHTa Ha Bauty M;

Temreparypbl pabo4eii XXMOKOCTU Ha BXOAE B rMApOMaLLnHy

TEMMepaTypbI KOpryca rmapoMatlvHbl t,.

222, WcnbimaHne no n. 221 nOBTOPAOT MNpUM  4YacToTe BpaweHUss MUHUMa/IbHOWM A7 AaHHOWM
rMapoMallMHbL, MakCMMa/IbHOM WM Mpy TpeX MPOMEXYTOYHbIX 3HayYeHUsIX. Temnepatypy paboueli  XmMakocTu
noaaepKnBatoT Ha BEPXHEM [0MyCTUMOM Mnpeaere.

223. 06paboTKa pe3ynNbTaToB MCTbITaHWIA

2231 [na  kaxgoro Habopa W3MepeHHbIX roKas3aTesieil, COOTBETCTBYIOLUMIX OAHOMY PeXVMY WChbl-
TaHWi, BbIYUC/IAKOT 3HAYEHNS NapamMeTpOB:

notepu MomeHTa AM KakK pasHOCTb Mexay JAelCTBUTENIbHbIM W TeOPETUYECKMM 3HAYEHMEM MOMEHTa
Ha Bas1y rmapomMalLIVHbI;

AM
OTHOLLEeHME NoTepb MOMEHTAa K BE/TMYMHE OaB/TIEHNA HarHETaHNA, —;

3HaueHue kpuTtepus Mepcun A, =240,

2232. CTposaT rpadirHeckyto 3aBUCUMOCTb /151 K&XA0M YaCTOThI BpaLLeHWs (HepT. 3 NpuioXKeHus 2).

2233. K kaxgoli n3 kpuBbix AM/p = [1A) npoBOAAT BepPTUKa/IbHbIE KacaTeslbHble [0 MepeceyeHus
C ocblo A. Bce nonydeHHble 3Ha4YeHVs BbICTpaMBalOT B BapvauUMOHHbLIVM pPsiA B MOPsiAke  BO3pacTaHus:
AUAr, ... A-

2.2.34. HaHoCAT Ha BEpOATHOCTHYHO CeTKy 3HayeHUs BEpOSATHOCTM, COOTBETCTBYHOLUME  KavKAOMY
3HadeHWo 'epeu (YepT. 4 NPUNOXEHNS 2).

2.2.35. BbluMCIAOT  3HaYeHVs [aBfieHMA U 4YaCTOTbl BpalleHWs, COOTBETCTBYHOLLME 3HAYEHVAM  Kpu-
Tepua Tepcy npy A = i, B koopauHatax pP=fiS.0) HaHOCAT NMHWWM paBHO/ BEPOSATHOCTM 6Ge30TKa3HOM
paboTbI rMapoMaLLIMHBI MO OTKasam Tvna 1 (4epT. 5 npuioxeHus 2).

23. MeToAbl YCKOPEHHbIX MWCMbITaHW MApoOMallMH Ha OTKasbl Tuna 1, B KOTOpbIX Npeo6riagatoT

noTepy MOMEHTA B Napax TPEHWS C MOBEPXHOCTHbIM KOHTaKTOM AeTaslel

231 Cnydaid, korga napbl TPeHUs SBASIOTCA  YI/IOTHSIOWMMA  NPEUM3NOHHBIMA  MapamMyv  C  KOMMEH-
cavupeii 3a30p0B.

K Takum napam TpeHWss OTHOCAT, Hanpumep, B LWEeCTEPEHHbIX rMApOMalUMHax: Topubl LWeCTepeH W
NpUIeraloWmx K HUM [OeTafiel; B akCuasibHO-MOPLUHEBbLIX rMapoMallMHax: Topey, 6/710ka UWIMHOPOB U TOpeL,
pacnpegenuTensl; Topubl MOAMNSTHUKOB — YMOPHbIA AMCK W Apyrve; B MAaCTMHYaTbIX  MApOMaLLHax:
TOpLibI pOTOpa 1 pacnpeaenMTeNnbHbIX AUCKOB U Ap.

2311 Topsaok NpoBeAeHNs UCTIbITaHNIA.

VchbiTaHust MpoBOAAT, Kak ykaszaHo B nn. 221 wn 222, npyu 5—6 3HauveHusIX Temnepartypbl pabouer
XUOKOCTW.

Kpome Toro, n3mepstoT nogady Hacoca Unm pacxof, rmapomoTopa.

23.1.2. O6paboTka pe3yNbTaToB UCTbITaHWIA.

2313. [na  kaxgoro Habopa W3MepPEeHHbIX oKasaTesieil, COOTBETCTBYIOLUMX OAHOMY PeXVMY WCHbl-
TaHWi, BbIYUCAKOT 3HAUEHNA CNeayoLLMX NapaMeTpoB:

notepu MomeHTa AM Kak pasHOCTb MexXay AeACTBUTENbHLbIM U TEOPETUHECKUM 3HAYEHVEM Ha  Basly
rMapoMaLLMHbI;

06bemMHble notepy A Q Kak pa3HOCTb TEOPETMYECKOW W [elCTBUTENbHOM Modayun A7 HacocoB U
pasHOCTb Mexay AeiCTBUTE bHBbIM W TEOPETUHECKUM PacXoA0M 415 TMAPOMOTOPa;

OTHOLLEHVE 06bEMHBIX NoTepb AQ K AaBneHuto HarHeTaHnss AQ/p.

2314 [Ona  KaKOoro  3HayeHVs  4YacTOTbl  BpaLLEHWs  CTPOAT  rpadomyeckyto  3aBucvmocte  AM =
= j[AQ/p). HaxogaT HammeHbluMe 3HaueHUs1 (AQ/P)mi» T € TOUKM, B KOTOPbIX KacaTe/lbHble K KpVBbIM
BEPTUKasIbHbI (YepT. 6 NMPUNOXEHNS 2).
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23.15. 3Hayenvst (AQ/P)pmm» NOMYUEHHBIX MPY OAHOI HacTOTe BpaLLIeHUs, HO pa3Hoi Temneparype,
pacnonaratoT B nopsiake BospactaHus (AQ/P)\mm, (AQ/P)min » , (AQ/P)imin-

2316. HaHoCAT Ha BEpOATHOCTHYIO CEeTKy 3HaueHWsi BepOsATHOCTU P, COOTBETCTBYIOLLME — KaKOOMY
3HaveHNto (AQ/P)mm (HEPT. 7 NPUIOXKeHVs 2).

231.7. CoegvHsIOT MIaBHbIMM JIMHUSMUW TOYKW, COOTBETCTBYHOLLIME MOCTOSIHHOM YaCcToTe BpaLLeHus.

2318. MepecekatoT TOPU3OHTA/IbHBIMM  MPAMBbIMA - IMHAM MO M. 2317 M HaxogaT napbl 3HayeHWi
0ABMEHNS W YaCTOTbl BpalleHWsi, COOTBETCTBYHOLIME OOMHAKOBOW BEPOSATHOCTM 6e30TKasHoW paboTbl (MO
oTkasam Tvna 1).

23109. CrposAT rpatukm 3aBucuMoOCTM P =_[t0) (YepT. 8 nNpWIoXeHus 2), COOTBETCTBYHOLLUME JIMHUSAM
paBHOI1 BEpPOSATHOCTY 6e30TKa3HOM paboThbl r’MApPOMaLLIMHBI, UCMO/b3YA AaHHble M. 2.3.1.8.

2.3.2. Cnyyaii, Kora napbl TPEHVS He SBISKOTCA YI/IOTHSOLWLYIMU

K Taknm criyqasiM OTHOCATCS, Hanprvep, NOALLMMHMKA CKOSTbXEHUSA B LUECTEPEHHbIX MMApOoMaLLMHaX.

2321 Tlopsiaok NpoBeAeHNs UCTIbITaHNIA.

VcnbITaHns NPOBOAAT, KaK ykasaHo B M. 2.2.112.2.2.

2322. 0O6paboTka pe3ynbTaToB UCTbITaHWIA.

23221 [Ons kaxnoro Habopa W3MEpPEHHbIX MoKasaTesieil, COOTBETCTBYHOLLMX OAHOMY PexXvMy WC-
NbITaHWIA, BbIYUC/IAKOT 3HAYEHNSA CeAyHOLLMX NapaMeTpoB:

notepu MomeHTa AM Kak pa3HOCTb Mexay [eiCTBUTENIbHbIM W TEOPETUYECKUM 3HAYEHVSIMU  MOMEHTA
Ha Bas1y rmapomalLVHbI

AM =M, -M/;

OTHOLLIEHVE NOTEPHL MOMEHTA K A1aB/IeHNI0 HarHeTaHust AM/p;

OTHOLLIEHVE YaCTOTbI BPALLEHUSA K iaB/IEHUIO HarHeTaHust to/p;

pa3sHOCTb TeMrepaTypbl paboyelt xxMakocTu Ha Bxoge t\ 1 kopnyce t, rugpomMatinHbl — At.

2.3.2.2.2. CtposiT rpachuk 3asmcumoct A M/p =/ (4epT. 9 NPUNOXEHNS 2) A1A KadXKAOro 3HaYeHNs

VP;
4acTOTbI BpALLEHUS 1 TEMMEPATYpPbI.

23223. Ha kaxgom m3 rpacmkoB no n. 23.2.2.2 HaxogAaT MVHUMaIbHOE 3HadeHue (co/p), COOoTBET-
CTBYIOLLEE PEXUMY, OMacHOMy C TOYKM 3peHMss oOTkasa Tuna 1. Ha 9ToM pexume rpadvk  U3MeHeHUs
pasHoCTV TemnepaTtypbl At = /(co/p) MMeET BEPTUKaUTbHYHO KacaTe/lbHYHO.

23224. BbiCcTpavBalOT B BapyaLMOHHbIE Pkl MNOTyYeHHbIE Mo M. 2.3.2.2.3 3HaueHnst v COOT-
Pann
BETCTBYHOLLME KXKAOMY U3 HaCTOT BpaLLeHMs 1 pa3HbIM TeMrnepaTypam paboyeli XX1aKocTy Ha BXOAE B

rMapoMaLLIMHY, 1 HAHOCST X Ha BEPOSTHOCTHYHO CETKY B KoopauHatax P =/ (4eprt. 10
Jmm

(6(0]
NPUNIOXEHNA 2). PaccekatoT ropnsoHTa/1IbHbIMU NINMHNAMN rpachKM 3aB1CUMOCTU P =/ M nony4varot

\flw]n
TOUKM PaBHO BEPOSATHOCTY OTKa30B Tuna 1 (4epT. 11 npunoxeHus 2).
24. MNocrie OKOHYaHWA UCTbITaHWA TMAPOMALLMH Ha OTKasbl TMMa 1 A/17 KaKOOro 3HayeHVss 4acToTbl
BpalleHVs 3a [OMyCTUMOE 3HayeHvie [aB/fieHUa MpPUHUMMAaOT HavMeHbluee, noslydeHHoe no nn 211, 231
n232

3. METOAbl NCMNbITAHWA TMAOPOMALLUNH HA OTKA3bI TUMA 2

31 LUenbio 3TOr0 3Tana WCMbITaHWS SABMSETCA MNOMydeHVe 3HauveHust BepositTHocTn (P,) 6e30TkasHol
paboTbI rIMAPOMALLVH MO YCTa/TIOCTHLIM paspyLUeHUsIM (OTkasbl Tuna 2).

32. lNepes HayasiloM WCMbITaHWA Bce JeTaiM  MMAPOMalLMHLI, MOABEPXEHHblE YCTa/lIoCTHbIM — paspy-
LEHNAM, CcnefyeT pasfe/MTb  Ha  TPynnbl, KaK0aA W3 KOTOPbIX  OT/IMYAETCA  XapaKTepoM  Hakor/ieHus
NOBPEXAEHWIA.

321. [etann, HanpsbkeHWs] B KOTOPbIX MOCTOSIHHbI MPW  HEU3MEHHOM [aB/IEHWM B HANOPHOW  JIMHUN
rMapoMaLLMHbI (HanprMep, KOpyca, KPbILLKW, pacnpeaentesibHble AVCKY, Basibl U Ap.).

322. [etann, HanpskeHUs1 B KOTOPbIX W3MEHSIOTCA MO BEIUYMHE MNPV HEM3MEHHOM [aBfeHMN B
HaMopHOM  JIMHWW, MpPUYEM  BE/IMUMHA  HarpshKeHWA  MPOMOpUMOHaIbHa  Aa@B/eHWo  (Harnpumep,  poTopbl,
NOPLLHW 1 Op.).

323. [Jetann, HanpsbkeHWs B KOTOPbIX W3MEHSIOTCA MpY HEM3MEHHOM [JaBfIEHUM B HAMOPHOW JINHUM
W 3TN HANMPSHKEHUST HE 3aBUCAT OT BEINUMHBI AaBMEHNS (Hanpumvep, NPYXUHbI).
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3.3.  OcTasibHble AeTa rMapoMaLLHBLI MOTYT ObITb OTHECEHBI K C/IEAYIOLLMIM rPYyMnam:

3.31. [Oetanu, noasepxeHHble N3HaLLINBaHNIO.

3.3.2. [Oetanun, nogsepxeHHble CTapeHnto.

34. Ha ocHOoBaHMM pe3y/bTATOB WCMbITaHW/A MMAPOMAalLMH Ha OTkasbl Tuna 1 crefyeT BbIOpaTb Pexum
HarpyeHns, U1CXoaa W3 BeposATHOCTM 6e30TkasHoW paboTbl (P,) He MeHee 99 %, nNpU  MaKCUMasIbHOM
MOLLHOCTX  rMOpOMallvHbL.  Takum  TPeGOBaHWSM  YAOB/IETBOPSET PEXUM  MPU  MakCUMasilbHOM  [aB/ieHUn
HarHeTaHVsi P, 4YacToTe BpalleHUss COj W BA3KOCTU pabouvein x»makoctn L. [pu atom A8 HacocoB 0653a-

TeslbHa NPOBEPKa Ha OTCYTCTBME KaBUTaLN Ha BXOZEe B HAaCOC.

35. Ha nepBoM 3Tane wuCMbITaHWA OT MOCTOPOHHEIO WCTOYHMKA MOJAKOT  pabouyytd  XUOKOCTb B
MOMIOCTb  HarHeTaHVWsl UCMbITYEMOA MAPOMAalLVHbI  MPU  3aCTOMOPEHHOM Basie.  VI3MepstoT  yTeukn  pabouer
xugrkoct AQ MNpyY HOMWHa/IBHOM [ABMEHUA P, 38TEM [JaBreHne nosblwaoT Ao p\ no n. 34 n Bblgep-
XvBatoT B TeyeHne 30 c. [laBfieHMe CHWKalOT, BHOBb W3MEPSAIOT YTeYkn. ECnM yTeukn He yBeNM4MBa/IUCb
6onee yYem Ha 5 %—10 %, uYTO CBUAOETENLCTBYET 06 OTCYTCTBUM OCTatOuHbIX AedopMauuii - aetanei,
W3rOTOBJIEHHbIX 13 N/1ACTUYHBIX MaTEPUAsIOB, TO MOXHO NEPEXOAUTL K CriefyHoLLeMy 3Tary UCTIbITaHWIA.

Pabouyasi XMOKOCTb, MpPUMEHsieMas npyv 3TOM  UCTIbITaHUW, [0/DKHA ObiTb  OuYMLeHa OT BCEX MEeXaHu-
Yecknx npvMeceii A0 kiacca uuctotbl no TOCT 17216 Ha 2 Klacca MeHbLUEero, 4Yem 3TO PEKOMEHAO0BaHO
HT/, Ha ncnbITyemyto rmapomMatLnHy.

3.6. Cnegyrowmini - 3Tan  UCMbITAHWA  OCYLLECTBNAKOT Ha CTeHAe, CxemMa KOTOpOoro mMpeacTaB/ieHa Ha
YepT. 12 NPUIoXKeHNs 2 /19 HACOCOB 1 YepT. 13 NpunoxeHns 2 — oNsa rmapoMOTOPOB.

VcnbiTaHnst nepsoro obpasula rMapoMallvHbl MPOBOAAT MNPU  AaB/fIEHMM B JIMHUM  HarHeTaHust ot p.”,
no p\ ¢ uactotoii nynbcaumm 1—2 T, NpyyeM  OcUWIOrpaMMa W3MEHEHUS] [JaBfieHWs OO/hKHA COOTBETCT-
BOBaTb NPUBEAEHHO Ha YepT. 14 NpUIoXKeHns 2.

Yncno LMKNIoB Harpy»XeHms Npuy UCMbITaHUM AO/DKHO ObITb He MeHee 1 M/H.

3.7. Ecmm B npouecce uvChnbiTaHMs Mo N. 3.6 He 6bU10 OTKA30B TWMa 2 WM NPOM3OLLEesT OTKa3 OfHOW
U3 fgetaniel MapoMallMHbl, HO He Hapywasiacb [epMETUYHOCTbL paboumx kamep, TO CrefyrowmiA - atan
UCMbITaHWA MPOBOAAT MpWY  3aTOPMOXEHHOM  Basie  MOpOMallMHbl  MyTeM Mojayy  [aBfeHnss B MOSIOCTb
HarHeTaHus. [laBneHve YBeNMUMBAKOT CTyrmeHuYato oT p\ [0 P, Yepes uvHTepBasibl Ap = 0,1 p\, B/IOTb A0
nosiBfieHWss  miacTudecknx — gechopmaumii WM paspylleHnss  feTasield,  oBGecrieuvBaloyx — repMeTUYHOCTb
pabounx MOsoCTeR rMapoMallvHbl.  locrne  KaXOoW CTYMeHW HarpyXxeHust MpoBepsitoT YTeuKy Mpu Py, MO
n. 3.5.

38. Ecnm nocne wvcnbitaHWid Mo n. 3.6 MNpoOM3OLWIO Takoe paspylueHvie AeTasiel wnvM y3/ioB rMapoma-
WMH, MpY  KOTOPOM  Hapyluuiacb repMeETUMYHOCTL — paboueli  MOMoCTW, He  BOCCTaHaB/MBaeMasi  3aMeHol
YI/IOTHUTENER, TO WCMbITaHWe CnedyeT MNPOAO/MKUTL  MO3MIEMEHTHO, Harpyxas oOTAeflbHble AeTann, OTAefb-
Hble Yy3Mbl WM 3MeMeHTbl JeTasieli cwiaMm WM MOMEHTaMK, COOTBETCTBYHOLMMW CWIaM WM MOMEHTam B
paboTatolleli rmgpomMallvHe.  VichbiTaHue NpPOBOAAT — CTaTU4ecku, MPYIMEHSIE  Harpyskym  BM/OTb A0 paspy-
LLIEHMS UCMbITYEMbIX 3/1IEMEHTOB WV NOSIB/IEHVS OCTATOUHbIX AechopMaumii.

MpM KaXKOOM W3  UCTbITAHWA ONPefenstoT 3HadeHne [JaBfieHus P, COOTBETCTBYHOLLEE —paspyLUatoLLeit
Harpyske.

39. Bropoli o6pasel, MMapoMalluHbl MOABEPraloT MCTbITaHWsIM Mo N. 3.6 Mpu dasnieHun p,= p\, ecnu
npv WCMbITaHWM NepBOro o6pasla He MPOM30LYI0 HM OJHOTO OTkasa Tvna 2 u npu p, = 09 p\, ecwm
Hab/tofancs oTkas oAHoM 13 AeTaneil.

310. Mocne HapaboTkKM 1 MAH. UMKNOB MO M. 3.9 MPOBOSAT WUCMbITaHVe 2-ro obpasua rMapoMallviHbI
NMyTeM HarpyXeHnsi My/IbCUPYIOWMM  JaB/ieHNeEM, MNoAaBaeMbIM OT MOCTOPOHHETO WCTOYHMKA (CxemMa CTeHga —
Mo yepT. 11 NpUIoKeHUs 2) B NOJIOCTb HarHeETaHWA. 3HaueHVe JaB/IEHNS P 5 MPY 3TOM PacCUUTLIBAOT MO

thopmyne p, = P+ ; 4acTOTa LIMK/IOB HarpyxeHusi 50—60 Iy,

VcnbITaHns NpekpaLLaroT Nnocsie HaCTYI/IeHVS OTKasa Tvna 2.
3.11. Cnepaytowmii 3Tan NCNbITaHWA BTOPOro 06pasya NpoBoAAT NO3/1IEMEHTHO Mo . 3.8. 3HaueHns

PiyP, P2 + P4
Harpy3oK BbIGVPatoT TakvMU, KOTOPbIle COOTBETCTBYIOT AaB/IEHNSIM P U Pg, TAe Ps =——5P6 = i) i

VicnbITaHWIO  noAaBepraloT  AeTa/ivi - WM 9/1EMEHTbI, OTKasaBluMe Mpu UCMbITaHuAX no nn. 36, 39 wu
310. Yactb petaneit (MPUMEPHO MOMOBVHA) MOABEPratoT  Harpy3kam, COOTBETCTBYHOLWMM  [AaB/EHUIO  Pg,
ocTa/lbHble — JdaBfieHMio P”.  VcbITaHWs NpekpalialoT Mocse  paspylleHnst Kakaon u3  Jetaneid unm  ux
3M1IEMEHTOB,  MNOABEPrHYTbLIX  HarpyXeHuto.  PUKCUPYIOT  KOMIMYECTBO  LMK/IOB  HarpPyXeHuUss  Mpyu  Kakaom
paspyLLeHuu.

3.12. [poBOAAT wuCMbITaHWe TpeTbero obpasua Mo ToW >ke nporpamme, 4to WU Ansa Broporo (nn. 3.9,
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310 n 311). WM3meHeHVMe MOXET MPOU3OATU TONMBKO [l 3Ha4YeHUst [JasBfeHnss P, no n. 3.9, ecm npu
1CrMbITaHUM BTOPOro o6pastia no n. 3.9 Hab/to4anoch YCTaUTI0CTHOE paspyLLEeHNe OJHOM U3 AeTasiei.

313. [fetasim no n. 323, Harpy3kM B KOTOpPbIX He 3aBUCAT OT paboyero AasBfieHust B MApoMallvHe,
VCMNbITbIBAOT OTAE/IbHO OT MMAPOMaLLMHLI MyTEM MYNECYPYHOLLIErO Harpy>XXeHns 0 umcia Lumknos NV = 108,

3.14. Jetasin no n. 331, MNOABEPKEHHbIE W3HALUMBAHUIO, MUKPOMETPMPYIOT MOC/Ie  KaKAOro  UCTMbI-
TaHua no nn 3.6, 3.9, 3.12. YcraHaBnvBalOT 3aBMCUMOCTbL CKOPOCTM W3HaWMBaHUA OT fAasrieHus.  [lytem
3KCTPano/IAUMM B 30HY HOMUH&/ILHOMO [aBfieHVUst  OMpedensoT CKOPOCTb  M3HalMBaHWS MNPU  HOMWHaUTbHOM
[aBreHnu.

3.15. Jetann, noaBepeHHble CTapeHUo Mo n. 3.3.2, MnoABepraloT UCMbITAHMIO MPU  MNOBbILWEHHBIX
Temnepartypax.

3.16. O6paboTKa pesy/bLTaToB UCMbITaHWI Ha OTKasbl TUNa 2

3.16.1. Mo kakgoMy BuUAy OTKa30B (OTKazaM OAHOM W TOW e [AeTav, VMEHOWMM aHaslorMyHbI
XapakTep) YCTaHaBMMBAalOT  3aBMCMMOCTb  YMC/A  UMKIOB  HarpyXeHus OT  BeMYMHbI  JaBfieHNss B JIMHUK
HarHeTaHvs.

[na 3TOro0 faHHblE MO UCMbITaHWSIM KaXXAOW K3 JAeTasiel HaHocaT Ha rpadwvkn p = / (N) (4ept. 15
NPWIoXeHVs 2) B floraputpMUYecKUX WM - NOynoraputpMmUyecknx  KoopamHatax B 3aBMCMMOCTM  OT  TOrO,
Kakoli TWM KOOpAWHAT [aeT 3aBMCUMOCTb, MeHbLUE OT/IMYAIOWYIOCA OT  JIMHEMHOW. UWC/o UMKIOB  Harpy-
YXEHVA onpeaensAloT No pasHoOMy A1 AeTanien no nn. 3.2.1 1 3.2.3.

3.16.2. MeTogoM  HavMMeHbLUMX KBagpartoB HaxogaT — KoadduupeHtbl  3aBucumoctn p, =/ (N). Tpo-
O/1EBAIOT  KaKObI M3 MOMyYeHHbIX rpacmkoB A0 3HadeHss N= 108 HaxogAT 3HaueHvsip, COOTBETCTBYHOLLME
N = 108, n BbICTpanBatoT VX B BapraLVIOHHbIA psj.

3.16.3. HaHocAT Ha BEPOSITHOCTHYHO CceTky 3aBucvmMocTs P =/ (p) mpu N = 108 (4ept. 16 npwio-
XeHvs 2).

4. TIOCTPOEHVE NONA HAOEXXHOCTV TMAPOMALLINH

4.1. Mone HageXHOCTN CTPOAT B KOOpAvHaTax [aBfieHne — YacToTa BpalleHVsi, U OHO COAepXUT
JIHMM paBHOI BEPOSATHOCTY PaboThl MMAPOMALLIMHBI 6e3 0TKA30B TUMNoB 1 1 2.

4.2. HavmeHbluMe ©  HavbonblUME 3HAYEHUS YacTOTbl BpalleHWs MOpoMallvH  yCTaHaB/IMBatOT — 3IKC-
NepyUMeHTas1bHO, CXOAA U3 CrieAyoLLvX TPeGOBaHWIA:

[O/mKHa OblTb ObecreyeHa YCTOMYMBOCTb MOAAYM 719 HAacOCOB U CTabWIbHOCTb BpaLLUEHUst FMapOMO-
TOPOB MNPV MUHVMa/IbHO YacToTe BpaLleHUsT;

KM npy MUHAMa/TbHO YaCcToTe BPaLLEHNS AO/MKEH ObITb HE MeHee 3a4aHHOMO 3Ha4eHUST;

[0/MKHA OTCYTCTBOBATb KaBUTaLWSA NPy 60/bLLION YaCcTOTe BpaLLeHWs (4719 HAacOCOoB);

He [IONyCKaeTCA HapylleHne TepMETUYHOCTM B YIJIOTHSAIOWMX MPEUM3NOHHBIX MNapax npu  Makcumasb-
HOV YacTOTe BpaLLeHs.

43. JvHMM paBHOW BePOSATHOCTM 6e30TkasHOoV paboTbl MApOMallMHbI MO OTKazam Tuna 1 cTposT
Ha OCHOBaHUU UCTbITaHWY no nn. 2.2.3.5,2.3.1.9, 2.3.2.2.4.

4.4. JIMHWN paBHOW BEPOSITHOCTY OTKa30B TUMa 2 CTPOST Ha OCHOBaHWM MCMbITaHWi no n. 3.16.3.

45. BeposiTHOCTU OTKasoB TWMOB 1 X 2 cKiadblBaoT MpU pPaBHbIX YC/IOBUSIX UCMbITaHUA (P 1 to
[O/MKHbI ObITb  paBHbI) W MOMYYaOT JIMHUM PaBHOM BEPOSITHOCTM 6e30TKa3HOW paboTbl FMApOMalLVH - («nose
HafeXHOCTW») (4epT. 17 NpunoxeHns 2).

5. OBPABOTKA PE3Y/IbTATOB /CTbITAHWIA

5.1 Mpn uCnbITaHUSAX Ha OTKasbl TUMOB 1 M 2 BbIUYMCASIOT OWMOKY OnbiTa (AMCMNepcuio BOCMPOU3-
BOAMMOCTV) O, 1 AVCTIEPCUIO 3AEKBATHOCTMN O, MO CPOPMY/IaM:

Pn
bb(P-P?

Yy (P-1)n

rae p — 4YMC/O ONbITOB Ha KaxXKAOoM o6pa3u,e rmapomMalLIiHbI;
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M — 4KC/I0 06PA3LIOB UCTILITAHHBLIX MAPOMALLIVH;
— [OMycTVMOe [aB/fieHne [J1 KaKAOro [aHHOro 3HaueHVst 4acToTbl BpalleHus (Mo pesynbTataM  U3-

p
MepeHuii);

o
=)
A
[0}
=)

— cpefHee 3HaueHVie A0MyCTUMOTO AaB/IEHUS /19 KaKa0ro obpasua;

— cpefHee 3HaueHvie A0MyCTVIMOro AAB/IEHUS /15 NapTU 06pasLoB.

MpeAcTaBUTENIbHOCTL BbIGOPKM MCTbITaHHLIX 06Pa3LI0B M OrpesessoT Mo Kputeputo CThiogeHTa t
011 [OBEPUTESIbHO BEPOATHOCTM P = 0,9, NCrosib3ys HepaBeHCTBO:

ECnM HepaBeHCTBO He CO6MOAAETCHA, TO ClieflyeT YBEMUUTb KOJIMHECTBO MCMbITYyEMbIX OG6pPasLoB .

3HaueHVe KpuTepust t ¢ BbIGUPAOT U3 TaBNMLbI.

~<q~ | n:qn
IA

Sl

n 3 4 5 6 7
4 2,35 2,13 2,01 1,94 1,89
5.2. Mpvmep odhopMIIeHM pPe3y/bTaToB UCTbITaHWIA HACOCOB NPUBEEH B MPUIOXKEHN 3.
6. TPEBOBAHNA BE30OMNACHOCTA
TpeboBaHuA 6e3onacHocTy — ro FOCT 12.2.040.
MPUNOXEHVNE 1
CnipasoyHoe

NPUMEHsIEMbIE B HACTOSILLIEM CTaHAPTe, U UX NMOSICHEHUS!

TEPM/HbI,

Mone HagexxHOCTM — HOMOrpamMma /151 onpeaeneHns BEposTHOCTU 6e30TKa3HOl paboTbl, NOCTPOEHHAsA Ha

OCHOBaHM METOAO0B, N3/10)KEHHbIX B HACTOSLLIEM CTaHAapTe.
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MPUNOXEHVE 2
CrpasoyHoe

CxeMa cTeHa A/1s1 NPOBeAEHNS YCKOPEHHbIX UCTIbITaHWIA HACOCOB Ha OTKasbl Tvna 1

14
() D3,
1/

_I' 13 I| , =
Hz /I

5 A
12
N 5/
1 — ucrbyeMblii Hacoc, 2 — afeKkTpoaBurateNs; 3 — MaHo- / ] Hz 7
vetp; 4 npefoxXpaHUTeNbHbIA — knanaH; 5—  gpoccenb; 6—
yactotomep; T—pAaTuvK, 8—hunbTp;
10—

9—TernyI006MEHHVK;
VHOYKU/OHHBIA — faTuvk; 12—  dacTo-
Tomep; 13 — 6ak ¢ paboyelt XnaKocTbo; 14 — Tepmonapa

pacxogomep; 11

N
Yepr. 1 W W

Cxema cTeHaa ANs NpoBefeHNS YCKOPEHHbIX MCrMbITaHWA MAapOMOTOPOB Ha OTKasbl Tvna 1

1 — nuTaroLLMli Hacoc; 2 — 3M1eKTPOABUraTeslb; 3 — UCTIbITyeMbIVi IMAPOMOrop; 4 — HarpyMatoLLmiA Hacoc; 5 — npefoxpaHMTeSb-
HbIl KnanaH; 6—Tepmonapa; 7—u1acToToMep; S—apoccerb; 9— cunnbTp; 10— pacxogomep; 11 — TenioobmeHHuK; 12— par-

UMK HACTOTbI BpALLIEHUST; 13 — MaHoOMeTp

Yepr. 2
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02

0,15

o,1

0,05

aM
P

Pe3ynbTarbl UCMbITaHW Ha 0TKa3bl TUMa 1 rugpomatinH
C JIMHEHbIM KOHTaKTOM TPYLLIMXCS MOBEPXHOCTEN

‘ o
1% x O
%;}:a\ \§P{‘o
\‘\"\ A = ——0""32""'-——:’:I
\O V\E\ _n/
\O 13: 5 = \'4
7 2 3 4
Amin Amax ) :/,f;w 0

Uepr. 3
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BeposiTHOCTL 6e30TKa3HOI PaBoThbI MMAPOMALLIVH
C JIMHENMHBIM Y TOUEUHbIM KOHTAKTOM TRYLLMXCS NMOBEPXHOCTEN

99,98

99,95
99,9
99,8

99,5

0,2

0,1
0,05

0,02
0/

A10

FOCT 28413-89 C. 9
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O6paboTka pe3y/ibTaToB UCMbITAHUI Ha 0TKa3bl TUMNa 1 ruapomMallmnH
C NIUHEVHBIM 1 TOYEYHBbIM KOHTAKTOM TPYLLMXCS NOBEpPXHOCTE

B,/
20 —~
5 -
10 |-
5 b
, ' . Yepr. 5
0 20 30 w,c -
Pe3yanaTb| MCNbITaHWI Ha OTKasbl TvNa 1 r’mapomMalliviH C NOBEPXHOCTHbIM KOHTakTOM
YI/IOTHSAOLLMX NMPELN3VOHHBIX Nap
nM, ke-cm
30
&\ n >3500
N2 = 3000
e 2000
0 \\
\ 1000
500
5
2
UeprT. 6

[N

2 aQp
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BeposiTHOCTL 6e30TKa3HOl PaGoThbI MMAPOMALLIMH C MOBEPXHOCTHBLIM KOHTAKTOM
YI/TIOTHSIFOLLMX NPELM3NOHHBIX Nap

P, %

99,98
99,95

99,9
99,8

99,5

S

“w
N

0,05
0,02

i ] L
35 40 4,5 50 5,5

(AQ/p)min, cm3/(cMIa)

Yept. 7
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O6paboTKa pesy/bTaToB UCTbITaHWi Ha OTKa3bl TUNA 1 rApoMaLLIH
C NOBEPXHOCTHBLIM KOHTAKTOM YTI/IOTHSIHOLLYIX MPELM3MOHHBIX Map

p,Ma

<D

20 —
5 | ? o
'

10 7/

5
- -1
0 10 20 30 40 50 60 W,0
Yepr. 8
PesynbTartbl UCMbITaHWIA Ha OTKa3bl TUMa 1 riapoMalLIvH
C KOHTaKTOM r10 NOBEpPXHOCTAM ,quaneVl,
He ABNAIOLNXCA YIVTOTHAOLWMMN
: AM/,a, Kevr /M Ta!

7,0

Js5elm /
S0clim

2o
( A 25¢ln

v N

0,05 01 o5 9,2 0,25 wip,Mia”’

YepT. 9
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BeposiTHOCTb P 6e30TKa3HoI paboThb! rMapoManiluHbl
C KOHTaKTOM M0 MOBEPXHOCTU AeTasel,
He ABNSAIOLLMXCA YTI/IOTHSIOLLMMN

P, %
99,98
99,95
99,9
99,8
99,5

0,05
0,02

0,05 0,1 Wh,Mia

Yepr. 10
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O6paboTKa pe3y/ibTaToB UCMbITaHWI Ha OTKasbl TMNa 1 rmapoMalLivii
C KOHTaKTOM I10 MNOBEPXHOCTAM AQTBJ'IEVI, He ABNAOLLMXCA YN/TOTHAOLWMN

. o Mia _
2
90%
20 ]
/ ] — %)
15 A A
. / .
‘N
/
5
o 10 20 30 40 50 w,c!
Yepr. 11
Cxema cTeHza 415 UCMbITaHNA HACOCOB Ha OTKa3sbl TUna 2
13
/ 4 J
6
/
N~ i
/ Z ?‘\ { 7
2 11
j__/ ,J_, Hz n

w/ 1 L

1 — unCnbITyeMblil HACOC; 2 — 3MeKTpoABUraTesb; 3 — Apoccesib; 4 — MaHOMETP; 5 — NpeaoXpaHnTENbHbINA Kanak;
6— PUNLTP; 7—TennoobMeHHUK, 8— pacxofoMep; 9 — AaTuMK HacTOoTbl BpaLLeHnsi; 10 — yactotomep;
11 — anexTpoapuraress; 12— nynscarop

Yepr. 12
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Cxema cTeHfa A/15 UCTbITaHVs TMAPOMOTOPOB Ha OTKasbl Tvna 2

%
’ . L]

1 — nUTarOLLMIA HAcoC; 2 — 3NeKTpoaBuraTesb; 3 — UCTbITYEMbIiA IMAPOMOrop; 4 — HarpyatoLLyii Hacoc;
5 — npepoxpaHnTeNnbHbINA KnanaH; 6— MynbcaTop; 7—anekTpoasuratens; 8— apoccenb; 9— unbTp;
10— pacxogomep; 11 — Teryio06MeHHMK

Mpadhvik 3arpy3km rmapomaLLvH NPy UCTbITaHN
Ha OTKasbl TMNa 2

Yepr. 13

5% P .
5%
/

8]

N

3
N 30

N
5%
50 % 50 % 20
TLLRA

Yepr. 14 10

Pe3ynbTarbl UCMbITaHWi rMapoMalLnH
Ha OTKa3bl TMNa 2

N
&E%
AN

o
R

110 10% 107 10% 107 105 107 108 109 107 N,yuKss

Yeprt. 15
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BeposiTHOCTL 6e30TKazHOI PaBoThb MMAPOMALLIMHBI M0 OTKa3aM TUna 2

A%

99,98
99,95

99,9
99,8

99,5
99

96.%,

o A\

85
80

70
60 X
50

40 \

70 \

20
15

10
5
5

4
2

1,0
4,5

42
a,7
aq,05
g,02

5 17 19 2 23 25 p Ml

Mone HageXHOCTU LecTepeHHoro Hacoca HLL 32—3

P,Mﬂﬂ 0
. P<80% p-80%

90% 95 %
2%
/ P>99%

10

W= 10%uxnib

1)

1000 2000 - 3000 17,05/muy
(16,7 (33,5) 150! (w,c™")
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MPUNOXEHVE 3
CrpasoyHoe

MPUMEP O®OPM/TEHVA PE3Y/IbTATOB VCTbITAHNA
HA BE3OTKA3HOCTb HACOCOB HLL 32-3

1. Mpw vcnbitaHui HacocoB HLL 32—3 Ha oTkasbl Tvna 1 Gblia npyMeHeHa MeToauka no n. 2.3.2, T. K. Havbornee
BEPOSiTHblE OTKasbl B LUECTEPEHHbIX Hacocax CBs3aHbl C MEeperpyskoil TPYLUWXCA MOBEPXHOCTElM MOALUMMHMKOB  CKOJb-
XEHUS, KOTOPbIE HE ABNAIOTCA YIVIOTHAIOLLMMU (YepT. 11), NpuioxeHus 2.

2. MMpn wvcnbimaHum HacocoB HLU 32—3 Ha oOTKasbl TMna 2 MO/y4aloT 3aBUCHMMOCTb BEPOSITHOCTY  GE30TKA3HOM
paboTb! OT f@BeHns (4epT. 16 NpunoxeHus 2).

3. Vcnonb3ys MpuHUMN CNOXEHUS BEPOSTHOCTU HECOBMECTHbIX COObITWIA, MOMyYaloT 3aBUCKMOCTb OT  AAB/EHMA
BEPOSITHOCTU OTKa30B 060MX TWMNOB AP MyTeM CroXeHust 3HaveHuidA 1—Pi n 1—P2 npy pasnmMuHoii yactoTe BpalleHus
(uepr. 18).

4. BeposiTHOoCTb 6e30Tka3HOl paboTbl P monyyaloT nytem BbMUTaHus AP U3 efuHWUbl. 3HAYeHWst  paBHOM
BEPOATHOCTU UCMO/b30BaHb! /151 MOCTPOEHUS «M0S1A HAAEKHOCTU.

5. O6wwii BbIBOA MO pesynbTaraMm WucrbiTaHWiA HacocoB HLLI 32—3 Ha 6e30TKasHOCTb Criefytolmie:  BEPOSITHOCTb
6e30TKa3HO paboTbl HACOCOB B HOMWHA/IbHOM pexvive (gaeneHve 16 MMa u uyactota BpaweHus 40 cl) coctaBnser
97 % B TeyeHve HapaboTKN 1MJ/TH. LIMK/IOB.

CyMMMpoBaH1e BEPOSTHOCTel 0TkasoB Tvna 1 (AP]) v Tuna (4P,)

A2,

()
170

v

5 10 5 2(7,&, Ma

Yepr. 18
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MH®OPMALUNOHHBLIE JAHHBIE

1. PA3PABOTAH /1 BHECEH lNocypapctBeHHbIM kommteToM CCCP Mo ynpas/fieH o Ka4eCTBOM MPOAYK-
L1 1 cTaHdapTam

2. YTBEPXOEH /I BBEAEH B IENCTBUVE MoctaHoBeHrem [ocyqapcTBeHHoOro komuteta CCCP no
yrNpaB/iEHNIO KAYECTBOM NPOAYKLIMKM U CTaHdapTam oT 27.12.89 Ne 4153

3. BBEJEH BINEPBbIE

4. CCbl104YHbIE HOPMATUBHO-TEXHNYECKVE JOKYMEHTDI

O6o3Ha4eH1e HT, Ha KOTOpbI AaHa Cebika Homep nyHKTa, pasaena
[OCT 12.2.040-79 Pazz. 6
[OCT 17108-86 12,13
[OCT 17216-2001 35

5. MNEPEV3OAHUVE. AeiycT 2005T.

Pepaxtop M./ MakcumoBa
TexHuueckuin pepaktop O.H. Bnacosa
Koppextop M.C. Kabaluosa
KomnbtoTepHas Bepctka U.A. HaneliknHol

CpaaHo B Habop 26.08.2005. MNoanmcaHo B nevars 05.10.2005. dopmar 60 x 84*/8. bymara odiceTHas. [apHuTypa Taiimc.
Mevarb othcetHas. Yen. ney.n. 2,32. Yu.-u3an. 1,90. Tvpax 65 ak3. 3ak. 731. C 1973.
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