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HacTtosiumin ctaHgapT pacnpocTpaHsieTcs Ha BpallaloluMecs 3neKTpuyYeckme MallvHbl NOCTOSIHHOTO U NepPeEMEHHOr0
Toka 6€e3 OrpaHMYeHUs MOLLHOCTU, HamnpsKEHWS WM 4acToTbl UM yCTaHaBNMBaeT METOAbl OMnpefereHus noTepb u
KoapdumumeHTa nonesHoro gencramsa (KMNo).

CTaH,D,apT HE pacnpoCcTpaHAeTCA Ha 3NekTpu4eckme MalluHbl, npegHa3Ha4vyeHHble anda npuMeHeHuAa Ha NoaBUMXKHBbIX
cpeacrteax Ha3eMHOoro, BOAHOro, BO34yWwHOro 1 KOCMmM4eCkoro TpaHcnopTa.

CrangapT npurodeH Ans uene ceptudukaumm.

(N3meHeHHas pegakuus, Mam. N 1, 2).
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1. OBLUUE MNMOJIOXEHUA

1.1. CocTOosiHMe MalwuHbI NPU UCNbITAHUAX

McnbiTaHns [OmKHbI NPOBOAMTLCS Ha UCMPaBHON MalLMHE CO BCEMMW 3aKpbITUSIMM, YCTAHOBIIEHHLIMU TaK, Kak 3TO
Tpebyetca Ana HopManbHOW paboTbl. YCTPOWCTBA ANs aBTOMaTUYECKOrO PErynMpoBaHUS HanpshkKeHUs WM 4acTtoTbl
BpaLLEHNsl, Ha COCTaBMSAOLLME HEOTbEMIIEMbIX YaCTEN MaLUWHBI, AOMKHbI ObITb BbIBEAEHbI U3 AENCTBUS, ECMU MHOE He
oroBopeHo. LleTkn Ha Komnektopax npu OTCYTCTBUM APYIMX YKasaHWA [OMKHbI HaxXOOMTbCA B MOSIOXEHWH,
COOTBETCTBYHLLEM HOPMASIbHOW 3KCNyaTauuy MallWHbl, OO4HAKO, MPU ONpeaeneHMn noTepb B CTanu LUEeTKU OOMMKHbI
6bITb NOCTaBMNEHbI B HEWTPAIbHOE NOMOXEHWE, ECMU 3TO A0OMNYCKAET KOHCTPYKLMS MaLLMHBI.

UcnblTaHua criegyeT NpoBOAUTE MpWU  NPaKTUYECKM YCTAHOBMBLUEWCS TemnepaTtype onop (MOALMMHUKOB U
noAnsTHUKOB) MCMbITYeMOW MaluuHbl. B cryyae HEBO3MOXHOCTM HEMOCPEeACTBEHHOTO M3MEpeHWs TemnepaTypbl ornop
MalluHa [OSbKHa [0 Havana UCnbiTaHus Bpallatbes 6e3 Harpysku npy HOMUHAMbHOW YacTOTe BpaLLEHVs B TeYeHue



BpeMeHu, yka3aHHOro B Tabn.l, ecnu nHoe He YCTaHOBNEHO B CTaHAapTax Ui TeXHNYECKUX YyCIoBUAX Ha KOHKPETHbIe
Bu/Abl MaLLUH.

Tabnuua 1
MoluHOCTb MawuHbl, KBT (kB-A) [MpoAoMKMTENBHOCTD BPaLLEHNS, MUH
npv NePUOANYECKMX UCTIbITAHNSIX npv NPUEMOCOaTO4HbIX
MaLLUVH ¢ NOALIUNHUKaMU UCMbITAHUSAX MaLLUH C
KayeHMsa Unm npuemocaaToyHbIX noawnnHUKamMm KavyeHus

ncnblTaHUAX MallinH C
noawWnnNHNKaMn CKONbXeHnA

Ho 1 10 5

Cs. 10010 30 15
" 10 " 100 60 30
"100 " 1000 120 60
" 1000 240 120

I'IpV| ncnblTaHMM Ha MeXaHU3NPOBaAHHbIX W aBTOMaTU3NUPOBAHHbLIX WUCMbITATE IbHbIX yCTpOVICTBaX aonyckaeTtca
YMeHbLUeHNne BpeMeHu no Tabn.1:

- 00 1 MWH - AN MalMH MoLHocTbio Ao 10 kBT;
- 10 2 MVH " " " cB. 10 kBT.

|_|pl/| ncnblTaHNMAX MalnH nepeMeHHOro TOKa, NUTaeMblX OT NoflynpoBOAHMKOBBLIX npeo6pasoBaTene|?1 (,qanee -
npeo6pasoBaTenel7|), OOJDKHbI MPUMEHATLCA TUMbI npeo6pasoBaTene|?1, C KOTOpPbIMU OHK 6y,D,yT JKCnJ1yaTnpoBaTbCA.

(N3meHeHHas pepakums, Mam. N 2).
1.2. NamepuTenbHble Npubopbl 1 cnocobbl namepenuin - no FOCT 11828.

I'Ipmmeanme. |_|pl/| MCNbITaHNAX MalUMH NepeMeHHOro Toka, nnMtaemMbiX OT npeo6pasosaTene|?1, cnegyet ydntbiBaThb,
4YTO NpUMeHAeMble I'IpI/l60pr OOJKHBI ObITb CNOCOOHDI pa6OTaTb B LLUMPOKOM CrneKkTpe (,qmanasoHe) 4acToT.

(N3meHeHHas pepakums, Mam. N 1, 2).

1.3. KNA rpynnbl mawmH

B cnyuyae namepenus obwiero KrMa vnun obwero s3HaveHms noTpebnseMon MOLLHOCTU rpynnbl MalluH, COCTOSLLEN K3
OBYX 3NEKTPUYECKUX MalUWH MNM OAHON MaLUMHbl U OOHOro TpaHcdopmaTtopa, OAHOro reHepaTtopa U ero NpuBOAHOMN

MalLLWHbl UMK OAHOTO ABUraTens 1 NPMBOAVMON UM MalUWHbI, OTAenbHble 3HadeHus KM ykasbiBaTb He TpebyeTcs. Ecnu
otaenbHble KM npuBoasTes, To UX cnedyeT paccMaTpuBaTh Kak OPUEHTUPOBOYHbIE.

2
1.4. Tpu OTCYTCTBMM ApYruUxX yKasaHui Bce MNOTepu Buaa IR JOMKHbI BbITb NpYBEAEHbl COOTBETCTBYHOLLUM
nepecyeToM K O4HOMY M3 yKa3aHHbIX HUXe 3HAYEHUA pacyeTHOW paboyer TemnepaTypbl:

75 °C - pnsa knaccos mnsonaumm A u E;

95°C " «knacca " B;
115°C " " " F;
130°C " " " H.

Knaccudukaumns nsonsumm no HarpeeocTorkocTn - no FOCT 8865.



PacueTHasa pa6oqaﬂ TemMmnepartypa 0BMOTOK C HenocpeacTBeHHbIM XUOKOCTHbIM OXnaxgeHnem He3aBUCUMO OT Kracca
X n3onaummn yctaHaBimBaeTCA B CTaHAApPTax Ui TeXHUYECKUX YCII0BUAX Ha KOHKPETHbIE BUAbl MaLLWH.

B CTaHOapTax Wunn TexXHUYeCKUX YCNoBUAX Ha JdNeKkTpuyeckme MalluHbl KOHKPEeTHbIX BMOOB O0NyCKaeTcA
yCTaHaBnuBaTb gpyrne 3Ha4eHuna pvaeTHOVI pa6oqe|7| TemMnepartypbl, N0 BO3MOXHOCTU 6Gnn3Kom K Cpe,D,HeVI TemMnepartype
0OMOTOK B HOMUHANbHOM pexunme pa60TbI.

(N3meHeHHas pepakums, Mam. N 2).
1.5. TemnepaTtypa oKkpyxatollen cpeabl

WcnbiTanust no onpeaenexunto notepb 1 KO cneayet npoBoaMTb MO BO3MOXHOCTW MpU TeMMepaType OKpyXaroLlemn
cpeabl o1 10 go 30 °C; npu cobniogeHWn 3TOro YCrnoBUSi HUKAKUE MOMPaBKU K M3MEPEHHbIM 3HAYEHUSIM OTAENbHbIX
notepb un KIMNA He BHOCATCA. TemnepaTtypa NOALIMMHUKOB M NOANATHUKOB NPU UCMbITAHUAX OOSMKHA OblTb NPaKTU4ECKn
YyCTaHOBMBLLENCS.

2. YYUTbIBAEMBIE NMOTEPU

2.1. MexaHu4eckne notepu me - NoTepu Ha TpeHuWe BCexX BUAOB BO Bpallalolendcs MallvHe: B MOALLMMHMKAX,

noansATHUKAX W YNIOTHEHUSIX Bana (4N repMeTUYHbIX MallMH); HAa TPEHWe LUEeTOK Ha KOMMEKTopax U KOHTaKTHbIX
KomnblLax; Ha TpeHve Bpallalowencs 4YacT¥ MaluHbl O cpedy, 3amnofiHSILWY MNOMoCTb MalluHbl, U Ha TpeHue
oxnaxpjawllen cpedbl B KaHanax Bpallalolleiicsl 4acTi, €CNM OHW MOKPbIBATCA C Bana MalluHbl, noTepw,
06ycrnoBreHHble paboTo BEHTUNSATOPOB, BOASHbLIX M MaCsiHbIX HACOCOB M BCAKWUX MHbIX MEXaHW3MOB, NPUBOAMMBIX OT
Bafia MallMHbl U NpeaHa3HaYeHHbIX TONMbKO AN 06CNyX1BaHWUS MaLLUHBbI.

MotuHocTb, noTpebnsemasi He3aBUCUMbIMU CMa304YHbIMU U BEHTUMSILMOHHBIMU CUCTEMaMM U Hacocamu, a Takke
noTepyu B MOALUMMHMKAX U NOANSTHUKAX, OOLMX ANS 3MEKTPUYECKOW MAaLLMHBLI U COMPSHKEHHOTO C HEK MexaHusma -
NepBMYHOrO ABUraTens unuM MNpuMBOAMMOIO MAaLUMHOW YCTPOWCTBA - yuuTbiBalOT npu BblbdmcneHun KM Tonbko no
COrnacoBaHuio Mexzay u3roToButeneMm u notpebutenem. B cnyvae, ecnu 310 HeobxoAWMMO, AOIKHbI YKa3blBaTbCH
3HaYeHMs1 OCEBOro W pajuarnbHOro YCUnuii, TemnepaTtypa ornop M CMa3o4yHOro Macna v ero mapka, COOTBETCTBYHLLME
[aHHOMY 3HAYEHUIO NOTepb.

2.2 I'IOTep|/1 B cTanu un gobaBoyHble noTepun XosrocTtoro xoaa PCT - NOTepn Ha r’nmcrtepes3nc n BuUxpesblie TOKU MNMpU

nepemMarHuumMBaHUn CepfeyHuka sKkopsi, a Takke Ha BUXPEBbIE TOKU HA MOBEPXHOCTAX CEPAEYHMKOB OT pasHOro poaa
nynbcauuin MarHUTHOrO MOMSA NpY OTCYTCTBUM Harpy3ku MalliuHbl U HA BUXPEBbIE TOKWM BO BCEX NPOYMX YaCTSAX MaLUWHbI,
aKTMBHBIX U KOHCTPYKTUBHBIX OT MOTOKOB PaCCesiHWS MPY XONIOCTOM XOZAe.

2
2.3. OcHOBHble noTtepun B uenax pa6oq|/|x 0OMOTOK P]':'[ - OCHOBHbIe noTepun j R, co3aaBaeMble TOKOM Harpys3ku B

o6MOTKe AKOps M BO BCEX ApYrux 06MOTKax, COefMHEHHbIX NocrneaoBaTenbHO C iIkopeM. OTu NoTepy BbIMUCIATCS MO
TOKY W COMPOTUBMAEHUIO OOMOTOK, M3MEPEHHOMY MNpPW MOCTOSHHOM TOKE M NPUBEOEHHOMY K pacyeTHow pabouen
Temneparype, KpOMe Cry4aeB, Koraa u3mMepeHue ConpoTMBIEHNS NPAKTUYECKN HEOCYLLEECTBMMO M3-3a Ero 04eHb Marnoro
3HaYeHus, U Torga AOMnyckaeTcsl ero BblYMCIIEHVE MO FeOMETPUYECKMM pa3mMepam COOTBETCTBYHOLLEN OOMOTKU; UnK Mo
npuYnHe HeJOCTYNHOCTM OOMOTKM, B 3TOM Cryyae MPUMEHSIOTCSt 0cobble NMpueMbl ANS onpeaeneHns noTepb B Takow
o6moTKe, Kak, Hanpumep, B 06MOTKE KOPOTKO3aMKHYTOrO pOTOpa acMHXPOHHOTO ABuraTens no n.6.2.3.

B cnyyae npvMeHeHMs pasnMYHOrO poaa YCTPOWCTB, LUYHTMPYOLIMX TakMe OBMOTKM, Kak nocriefoBaTenbHble,
KOMMEHCaLMOHHbIE M A06aBOYHbIX MOMOCOB MaLUH NOCTOSHHOTO TOKa, MOTepy crieayeT onpeaensTb Mo NofIHOMY TOKY U
pe3ynbTUpYHoLLEMY CONMPOTUBIIEHMIO.
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2.4, Motepu Ha Bo3byxaeHne Ly - notepu {“H, cospnasaembie TOkOM BO3BYyxaeHWs kak B camoil OBMOTKe

Bos6y>|<,quvm, TakK N B NOCTOAHHO CO€OMHEHHbIX C HEelD COMpOTUBIEHUAX, NpeaHa3Ha4YeHHbIX ONnA perynupoBaHna Unu
OrpaHn4YeHna TokKa BO36y)K,Cl,eHVIﬂ, c pobGaBneHuem noTepb B WUCTOYHUKaX BOS6y)K,Cl,eHVIﬂ, ecnn 3T nocneaHve
NOKPbIBAKTCA B036y)K,D,aeMOI7I MaLUNHOWN.

2.4.1. Ecnu obmoTka BO3OYXOEHMA NUTAeTCA HEMOCPEACTBEHHO OT HanpsXXeHus Ha BbiBO4AX BO30yxaaemomn
MaLUVHBbI, TO NoTepy Ha BO3GYKAEHME BbIYUCMAIOTCS Kak NPOM3BEAEHME STOrO HamnpsikeHUst Ha TOK BO3GYKAEHMS.

2.4.2. Ecnu obmoTka BO3GYXOEHUA MUTAeTCs OT KaKoro-nmbo BO3GYAMTENbHOTO YCTPOMCTBA, MOAKMOYEHHOMO K



BblBOAaAM Bos6y>+<,uaeM017| MalluHbl, noTepun Ha Bos6y>K,qu|/|e BbIYMCNAKOTCA KaK npou3BedeHne Keagparta TOoKa
B036y)K,D,eHI/IF| Ha conpoTueieHne 0B6MOTKM BOB6y)K,D,eHVIF|, npuBegeHHoe K pacquHoPl pa6oqe|7| TemMneparype, ninc
notepu B BOS6y,EWITeJ'IbHOM yCTpOI7ICTBe, BblYMCMEHHbIE B COOTBETCTBUMN C €r0 CUCTEMON.

2.4.3. Ecnn obmoTKka BO30YXAEHMSA NUTaeTCs OT 3NEKTPOMALLMHHOIO BO3byanTens MOCTOAHHOMO UMM NEePEMEHHOTO
TOKa, MPUBOAMMOro OT Barna B036Yy)XJAaemMon MalluHbl U CryXallero TONbko Ans ee BO3ByXAeHWsl, TO noTepu Ha
B036Y>xAeHMe BbIYMCIISIOTCS Kak NpousBeeHre kBagpaTta Toka Bo3byxaeHns Ha CONpoTMBIIEHNE OGMOTKM BO3DYXaeHUS,
npuBeaeHHOE K pacyeTHOW paboyern Temnepartype, NC NotTepu B Bo3dyanTene, onpegensiemMble no obwmm npasunam
ANs MalWH TOro BMAa, K KOTOPOMY OTHOCUTCSt BO3OyauTenb, ogHako 6e3 yyeta MexaHudeckux notepb B Bo3GyauTene,
KOTOpblE MPUYMCIISIOTCSH K MEXaHUYECKMM noTepsiM Bo36yKaaemoi maluvHbl. B cnyyae Bo3byauTens nepemMeHHoro Toka
K NoTepsiM B Hem NpubaBnslTCS MOTepy B BbINPSIMUTENBHOM YCTPOWCTBE, OnpefensieMble B COOTBETCTBUM C €ro
cMcTeMON.

2.4.4. Ecnn obmoTka BO36GYXAEHNS NUTAETCSt OT HE3ABUCKMMOIO HEPETYNMPYEMOrO UCTOYHUKA MOCTOSIHHOTO TOKa, Kak
oT 6aTapeu, BbINPAMUTENS UMK ABUraTenb-reHepaTopa, TO MNOTEPU B UCTOYHMKE HE MPUHMMAOTCSl B pacyeT, paBHbIM
0o0pa3om kak 1 NoTepu B COEAMHUTENbHBLIX NMPOBOAAX MEXOY MCTOYHUMKOM M BO3OyXXOAaemoW MalUUHOW, ecriv 3TO He
00yCcnoBneHo nHave.

2.5. OnekTpuyeckme NoTepu B LLETKax Pm - NOTEPU B NEPEXOAHBIX KOHTaKTax LLETOK Ha KOMMEKTOPE UMW KOHTaKTHbIX
KonbLiaX, PaBHbLIE NPOM3BEAEHUIO TOKa Ha NajieHne HanpskeHa B nepexofHom cnoe L7, ycrnoBHO npuHMMaemoe He
3aBUCALLUM HY OT TOKa, HU OT NONSPHOCTM KOHTaKTa, U paBHbIM Ha KaXAbl KOHTaKT:

MO =1 B - ans yronbHbIX Ui rpacuTHBIX LETOK;

M7 =0,3B - ans MEeTannoyrofbHbIX U MeTannorpagUTHbIX LWETOK.

B cny4vyae npuUMeHeHUa WHbIX KOHTaKTOB, Hanpumep >XugkoMmeTansnyeckmx, notepum B HUX onpenendarTcda no
cornacoBaHuio Mexay n3rotoeutenem n I'IOTpe6VITeJ'IeM.

2.6. Jo6aBoyYHble NMOTEPU NPU Harpyske P.u - NOTEpW BCEX APYrux BUOOB, KPOME NEPEYUCNEHHbIX, B OCHOBHOM Ha

BUXpeBble TOKN B aKTUBHbIX N KOHCTPYKTUBHbIX YaCTAX MallWUHbI OT nonew paccedaHna, co3gaBaeMblX TOKOM HaArpysku.
,D,O6aB0qule noTepu Npu Harpys3ke BKIKO4aT B cebs:

1) noTepu B aKTMBHOW CTanu MarHATONPOBOZA W APYruX MeTasnfIMYeckux 4acTsiX, KpOMe NPOBOAHUKOB OGMOTKM,
06YyCnoBMNeHHbIE HAarpy3Koi;

2) NoTepu OT BUXPEBBIX U LIMPKYNALMOHHBIX TOKOB B MPOBOAHMKAX;
3) noTepu B LIETKaX, Bbl3BAHHbIE LMPKYNALMOHHBIMM TOKAMU NPY KOMMYTaLMK (MaLLUH NOCTOSIHHOTO TOKa).

[na MawuH NocTosHHOrO Toka A06aBOYHble MOTepu MPY HOMUHANBHOM pPeXMme paGoTbl BbIYMCIISIOT YCIIOBHO Kak
onpeaerneHHyo A0 3MeKTPUYECKo MOLHOCTH, T.€. NOABOAUMON MOLLHOCTU AN ABUraTens u 0TAaBaeMoi MOLLLHOCTU
AnAa reHepaTopa.

[nsa acMHXpOHHbLIX MawuH [o6aBOYHbIE MOTEPU NPWU Harpyske onpefenstoT onbiTHeiM nytem no FOCT 7217. lMNpu
Heob6xoaMMOCTU OnpeferieHnst NoTepb MalluH Ha MecTe YCTAaHOBKM [06aBOYHbIE MOTEPU MpPY HOMUHANbHOM peXvme
paboTbl MO COrMacoBaHWIO BbIMUCASIIOT KAk OMNpPedereHHyl [OMio  3MeKTPUYEcKoW MOABOAUMON MOLLHOCTVU Ans
asuratensi.

Onsa CUHXPOHHBLIX MaLlUnH nobaBoyHble noTepu npu Harpy3ke He BbIHMUCIAKT, a onpenendrT ONbITHbIM NyTemM
COBMECTHO C OCHOBHbIMK NOTEPAMU B Lendax pa6oq|/|x 0OMOTOK, 1 nx CyMMa Ha3blBaeTcsa 00bIYHO noTepAMn KOpOTKOro

3aMblKaHNA PK . YCNOBHO cunTaoT, 4To noTepun KOPOTKOro 3amMblkaHUA HE 3aBUCAT OT TeMnepaTypbl 0OMOTOK.

Ecnn Tpe6yeTc;| BblYMCNUTL [06aBOYHLIE notepn npun pexummax pa6OTbI, OTJINYHBIX OT HOMWHaAIbHOIO, TO Npwu
OTCYTCTBUN OpPYrux yKaBaHVIVI OHW OOMKHbI ObITb nepecyunTaHbl NPONOpPUMOHANbHO KBaapaTy TOKa Harpys3ku.

(N3meHeHHasn pepakuusi, Mam. N 2).

2.7. DononHutenbHble noTepu PD.'DI[ - NoTepy B MalLMHaxX NEPEMEHHOro Toka, MUTaemblXx OT npeobpasoBaTens,

O6yCJ'IOBJ'IeHHbIe BbICLULMMW TapMOHUYECKMMU NapamMmeTpamMn nntaHna (KaK TOKa, Tak 1 Hal'lpﬂ)KeHVIﬂ).



Momnmo noTepb, NepevyncrieHHbIX B nn.2.1-2.6, MaluHbl, NUTaemble OT npeo6pasoBaTenel7|, MMEKT OONOJTHUTENbHbIE
noTepun, KOTOpbIe BKIHOYaloT B cebs:

1) pononHuTeNbHbIE NOTEPU B OOMOTKE CTaTOopa;

2) pononHuTenbHbIe NoTepy B 0GMOTKE poTopa;

3) JononHuTenbHbIE NOTEPU B CEPAEYHUKE CTATOPA;

4) pononHUTEnNbHbIE NOTEPU B CEPAEYHMKE poTopa.

JononHutensHbie NOTEPU OMPEAENsIOT OMNbITHBIM MyTEM: METOAOM HEeNOCPEeACTBEHHOW Harpysku Wi MeToaoM
B3aVMHOW Harpysku. [Mpy 3TOM OONOMHUTENbHLIE NMOTEPWU PACCYUTLIBAKOT KaK Pa3HOCTb MEXAY U3MEPEHHbIMU MOMHbIMU
noTepsMu W BCEMU OCTanbHbIMWU COCTaBMsAOWMMKU MNoTepb. [lo cornmacoBaHuio C 3akasyukoMm, a Takke npu
HeobxoaMMOCTU onpefeneHnst NoTepb MallMH Ha MECTE YCTaHOBKM, [OMOMHWUTEMbHbIE MOTEPU MPU HOMMHANBbHOM

pexume paboTbl BbIMUCIAIOT KaK OnpeAeneHHyH A0S0 NeKTPUYeckon NoasoanMoi MOLLHOCTH.

Ecnu TpebyeTcs BblMMCIUTL JOMONMHUTESNbHBIE NOTEPU MPU PeXMMax paboTbl, OTANYHBIX OT HOMUHAMNBHOMO, TO MU
OTCYTCTBUM APYrUX YKA3aHWUN OHW JOMMKHBI ObITe NEPECYUTaHbI NPONOPLIMOHANIbHO KBaapaTy Toka Harpysku.

(BeegeH pononuHutensHo, Mam. N 2).

3. METOAbl ONPEQOENEHNA MOTEPb U KNA
3.1. Knaccudukauma metonoB onpeaeneHns notepb n KN
Mo TexHWKe BbLINOSHEHUS UCMBITAHUSI OENSAT Ha TPU TPYnMbl:
- N3MEepEeHME MOLLHOCTU, MOABOAMMON K MaLUUHE 1 OTAaBaEMOM elo.

Kak npaBmno, OHO BKMOYaEeT B cebs M3aMepeHne MeXaHM4YeCcKoM MOLLHOCTM Ha Bany MalluHbl, NOABOAMMON K MallnHe
WNN oTAaBaeMol €elo;

- M3MEepeHne MoaBOAMMONM U OTAABaeMOW MOLLHOCTU ABYX MalUWH, O6bedMHEHHbIX MEXaHWYecku, Hanpumep ABYX
OAMHAKOBbIX MaLUMH WM UCMBITYEMOW MalUMHbl C TapupOBaHHOW MalMHOW. OTMM YCTpaHsieTCa U3MepeHue
MeXaHN4YeCKon MOLLIHOCTUK, NOABOAMMON K MallMHE UNu OTAaBaeMou €elo;

- NaMepeHne ,D,eVICTByFOLLI,IAX noTepb B MallnHe npu onpegeneHHoM pexumme ee pa6OTbI. MSMepﬂeMble noTtepun moryt
He o06s3aTenbHO ObiTb MOMHbLIMW, HO cogepXxaTtb onpejerieHHble OTAellbHble NoTepWu; OAHakKOo MeTod MOXeT ObITb
npuMeHeH Ana onpeneneHna Kak nosHbixX, Tak U oTAesbHbIX NOTEPb.

WcnbiTaHus nepBoK rpynnbl NpoBOAAT Ans HenocpeacTBeHHoro onpegeneHus KMM; ucnblTaHus BTOPOKW rpynnbl B
3aBUCUMOCTM OT MPUMEHSIEMOro MeToda MOryT NPOBOAUTLCA Kak Afs HENnocpeaCTBEHHOro, Tak M Afs KOCBEHHOro
onpepenenust KMNMO; vcnbiTaHna TpeTben rpynnbl NPOBOAATCS TONbKO ANs KOCBeHHoro onpegenenus KA. Oxu moryT
ObITb BbINOMHEHbI:

- C onpegeneHneM oTAeNbHbIX COCTaBMSIOWMX MOTEPL AN MX NOCNEAYOLEro CyMMUpoBaHus;

- C onpegeneHneM OQHOBPEMEHHO BCEN CyMMbl MOTEPb.

Ecnn HeT uWHbIX yKkasaHui, TO KocBeHHoe onpefeneHve KI1[ obsizatenbHO ANst MalMH C rapaHTUpPOBaHHBbIM
3HauyeHueMm KIO 85% wu Bblle; KOCBEHHOE onpeaeneHne MoxeT OblTb MPUMEHEHO M ANsi MAlWH C rapaHTUPOBAaHHbLIM
3Ha4veHnewm KI1 meHee 85%.

3.2. MeToabl HenocpeacTBeHHOro onpeaenexus KNa

Ucnbitanne pna onpepenenuns KL HenocpeACTBEHHbIMM MeToA4aMWM LOIDKHO MPOBOAUTLCA MNpU Temnepartype
MalUWHbI, MO BO3MOXHOCTW Oornee GNU3KOM K TOW, KOTOpas AOCTUraeTcsa B KOHUE nepuoga paboTbl, YCTAHOBIEHHOIO
HOMUWHanbHbIM pexumMoM. He crnegyeT BBOAWTb HUKakvMx MOMPaBOK Ha W3MEHeHWe ConpoTuBneHus oBMOTOK OT

HarpeBaHusi.

3.2.1. MeTog u3MepeHnsi MexaHU4YeCcKon MOLLHOCTU - MeTO4 HenocpeacTBeHHoro onpeaenexusa K, npyu kotopom



MeXaHn4yeckasa MOLWHOCTb Ha Bally MalluHbl, OTAaBaeMasd B Cliydae aAsuratena unm nogsognmMmasn B Criydae reHepartopa,
onpegendeTcd Kak npou3seaeHne Wn3MepeHHOro Bpauwjawwero MOMeHTa Ha YrnoByk 4acTtoTy BpaweHud, a
AneKTpuyeckad MOLHOCTb, noaBoauMaa B Criydae ABurartend unu otgaBaemad B Cllydae reHeparopa, usMmepaeTca
ANEKTPOU3IMeEpPUTENbHbIMU an6opaM|/|. I/IsmepeHme Bpauwlarwero MoMmeHTa nposognTcAa npu nomMmowmn aAMHaMmomMeTpa, a B
Cny4vae ncnbiTaHna asuratens - Takke TopmMo3a, 3/IeKTPOMarHUTHOro, MexaHmn4eckoro unu rmgpasiinvyeckoro.

3.2.2. MeTop, n3mepeHust anekTpu4ecKkorm MOLLHOCTW - MeTof HenocpeacTseHHoro onpegenenns K4, npyu kotopom
[BE OOWHAKOBblE MaLUWHbI MEXaHWYeCKM COeOUHSIITCA Apyr ¢ ApYroM u ogHa paboTaeT B pexume gsuratens oT
COOTBETCTBYIOLLErO UCTOMHMKA, @ Apyras - B peXuMMe reHepatopa Ha peoctaTt unm Ha ceTb. [MonHble notepu B OBYX
MalluHax onpefensioTcsl Kak pasHOCTb MexAy SMeKTPUYECKOW MOLLHOCTBbIO, MOABOAMMON K MEPBOW MaluHe, U
3NEeKTPUYECKON MOLLHOCTbLIO, OTAABaEMOW BTOPON MaLUVHOWN.

TemnepaTypa, Npv KOTOPOW NPOBOAMTCA WCMbITaHME, OOMKHa ObiTb Kak MOXHO Oonee 6nu3kon K pabouen
TemnepaTtype; HWKakue Opyrve nomnpaBkM He OOIKHbI Aenatbed. [NoTepy B o6eux malumHax MOKpbIBAOTCS CETbIO, K
KOTOPOW npucoeanHeHbl 06e MalluuHbI.

L‘|aCTOTy BpalweHna CUHXPOHHbIX MallnH 1 MalWH NOCTOAHHOINO TOKa YCTaHaBliMBaAKOT paBHOVI HOMWHalTbHOMY
3Ha4YeHuto.

Cpe,clHee 3Ha4YeHne TOKOB AKOpA MallMH NOCTOAHHOIO TOKa yCTaHaBMBaeTCA paBHbIM HOMWUHANIbHOMY TOKY, cpeaHee
3Ha4YeHne HanpsaXXeHna Ha OBYX AKOPAX OOJHKHO ObITb BbILLE MMM HUXE HOMUHAMNBHOMO Ha NagexHue Hanps>XeHuna B Uenu
AKOpA B 3aBMCUMMOCTU OT TOro, Kak npeanonaraetca UCNonb3oBaTb 006e MalwuHbl - COOTBETCTBEHHO B KayecTse
reHepartopa vnnu asuratens.

[lBe acuHXpOHHble MalUMHbl AOMKHbI BblTb MEXaHU4Yecku coeauHeHbl YCTPOWCTBOM, PEerynupylowuM YacToTy
BpalleHUsl, Kak, Hanpumep, PeayKTopoM, 4Tobbl oGecneunTb MNpaBWUmbHYD nNepedadvy MoliHocTu. [epenaBaemas
MOLLHOCTb 3aBUCUT OT pa3HOCTU YacToT BpalleHus. [Ina noaBeaeHUst 3reKTPUYECKO MOLLIHOCTU, NOKPbIBaKoLLEN noTepu
B 06eunx MaluuMHax, U HamarHuuMBarLLen peakTUBHON MOLLIHOCTM HEOBXOAUMO MOAKIMOUYEHME K 3MEeKTPUYECKON CUCTEME.

Korga oBe CUHXPOHHbIE MalUMHbI COeAMHEHbI NEKTPUYECKU U MEXaHUYECKU, TO MEXaHUYECKOE COeAMHEHUE AOMKHO
OblTb CAENaHO C MNpaBWIIbHBIM COOTHOLUEHWEM YINOB Harpysku. [lepefaBaemasi MOLLHOCTb 3aBMCWUT OT CyMMbl
abCoNIOTHBLIX 3HAYEHWUIA YrNOB Harpyskn 06enx MaLluH.

(N3meHeHHas pepakums, Mam. N 2).

3.2.3. MeTog TapmpoBaHusa BCNOMOraTenibHOM MalluHbl - MeTof, HenocpeacTeeHHoro onpeaenenna K4, npm kotopom
UCMbITyeMasi MallMHa MEeXaHU4eCKW COeOUHSIETCs C TapupOBaHHOW MAaLUMHOW, TrEeHepaTopoM B Crlyyae WCMbITaHus
ABuratens n gsuratenem B criydae ucnbiTaHusa reHepaTopa. B cnyyae ucnbeitaHns gsuratensa KM onpegensercs kak
OTHOLLEHNE CYyMMbl MOLLHOCTU, OTAaBaeMOW TapyMpOBaHHOW MALUMHOW, U MOTepb B HEW, K MOLUYHOCTWU, NOABOAMMON K
MCMbITYEMOW MalluvHe; B cryyae ucnbitTaHus reHepatopa KI[ onpegensietcs Kak OTHOLIEHUE MOLLHOCTW, OTAaBaeMow
MCMbITYEMOW MALLMHOM, K Pa3HOCTU MeXAy MOLLHOCTbI, MOABOAVMON K TapUPOBaHHON MaLLVHE, U NOTEPSIMU B HEN.

3.2.4. KMNA, %, npn HenocpeACTBEHHbIX MeToAax ero onpeaerieHns, BblYMCNSIOT N0 popMyne

I
=100—, 1
M 7 (D)

roe Pl " Pg - noABoAMMast U oTaaBaemasi MOLWHOCTH, BT nnn kBT.

3.3. MeToabl kocBeHHOro onpeaenexusa Kna

3.3.1. MeToq B3aMMHOW Harpy3ku - MeTof kocBeHHoro onpegenexusa Kri[, npu KoTopom ABe OAMHAKOBbIE MalUWHbI
COeaMHSIIOT MeXaHU4YeCckn WM SMEKTPUYECKU Tak, YTO odHa M3 HWUX paboTaeT B pexume OBuratenss U nepefaeTt BCHO
pasBMBaEMYy0 €0 MEXaHWYECKYD MOLLHOCTb BTOPOM MalluHe, paboTalolen B pexvme reHepatopa v Bo3BpaliaroLen
BCIO reHepupyemMyto eto ar1eKTPUYECKYHO MOLLHOCTL NepBOM MaLLWHE.

3.3.2. MeToa anHamomeTpa unv TapupoBaHHOrO Apuratens - metof kocseHHoro onpegenerus Kr[, npu kotopom
ncnbiTyeMass MaluvHa nNpuBOAUTCA BO BpalleHuMe npyv MNOMOLWM OUHaAMOMETpa WNU TapupoOBaHHOIO ABuraTens c
HOMWHAamNbHOM YaCTOTOW BpaLLEHUS] U Harpy>kaetcad CyMMOW MexaHW4eCKMX MOoTepb U NOTepb B CTanuM U Ao06aBOYHbIX
noTepb XOMOCTOro XoA4a UMM CyMMOW MeXaHW4eCKUX NoTepb Y NOTEePb KOPOTKOTO 3aMblKaHWS (TOMbKO AMNsi CUHXPOHHbIX
MaLuuH). Mpu NpuMeHeHUn AMHaMoMeTpa UCKOMbIE NOTepY onpeaensioTcs NpovM3BedeHMEM BpaLLAOLWEro MOMeEHTa Ha
YacToTy BpaLleHus. [py NnpMMeHeHn TapnpoBaHHOrO ABUraTenst ICKOMbIE NOTEPU ONPeaensoTCs Kak pasHOCTb Mexay
MOLLHOCTbO, MOABOAMMON K TapMpOBaHHOMY ABWUraTtento, n notepsimv B Hem. B cnyyae HeobGxooumocTn otaeneHus



MEXaHWYECKUX NoTepPb OT U3MEPSIEMON CyMMbl MPOBOAMTCA M3MEpEHMe NOABOAUMON MOLLYHOCTM MpU HEBO3BYKAEHHOW
MCMbITYEMOW MaluuHe, B criydae HeoBXoaMMOCTH OTAeNeHUs NoTepb Ha TPEHWE LLETOK 3TOT e OMbIT MOBTOPSIeTCs Npu
MOSIHOCTLIO MOAHATHIX LieTkax. B cryyae Heo6XoOMMOCTM MONyYeHWs 3aBUCUMMOCTU NOTepb B CTanu U A06GaBOYHbIX
noTepb XONOCTOr0 Xofda OT HaMpsKeHUs UMM MoTepb KOPOTKOro 3aMblkaHUs OT €ero Toka, Takas 3aBMCMMOCTb
onpeaensieTcst Npu NOHWXEHUN ToKa BO30YXAEHUS OT HanGonbLUEro AOMYCTUMOrO 3Ha4YeHUst o0 Hynesoro. Ona maluuH,
oxnaxaaeMmblx rasom npv pasnuyHoM AaBREHWUU, NOMHbIE BEHTUMSALMOHHbIE MOTEPU MOTYT BbiTb OTAEMEHbI OT NOTepb Ha
TPpeHue NOCPEACTBOM WCMbITaHWUS MNPU pasfMyHbIX MNIOTHOCTAX OXnaxaawowero rasa. BosbyxaeHue UChbITyemoi
MalUUHbl PEKOMeHAyeTCs MPOM3BOAUTb OT HE3aBUCUMMOrO WCTOYHMKA, YTOObl HE OCMOXHSATL OMbIT HEOGXOAMMOCTHIO
yyeTta rnoTtepb Ha Bo3GyxaeHue. [Ns acUHXPOHHbIX MallMH 3TUM METOAOM MOryT GbiTb onpefeneHbl TOSbKO
MexaHu4eckue noTepu.

3.3.3. MeToa HeHarpyxeHHoro gsuratens - Meto KocBeHHoro onpegenenus Krm, npu KOTopom ncnbITyemas mallmHa
paboTaeT B peXUMME HeHarpyXeHHOro ABuratensi npu MnMTaHWM OT MUCTOYHMKA COOTBETCTBYHOLLEro HanpsbkeHus (u
YacToThbl B Cry4ae MalluHbI MepeMEHHOro Toka). Vickomasi cyMma MexaHU4Yeckmx noTepb, NoTepb B cTanu u 4o6aBOYHbIX
noTepb XONOCTOr0 XoAa OnpefensieTcs Kak pasHOCTb MeXAy MOLLHOCTbH, MOABOAMMOW K WCMbITYEMOW MaluvHe, u
OCHOBHbIMYW NOTEPSIMU B Liensx ee pabounx 06MOTOK Npu TemnepaType onbiTa, a Takke NoTepb B NEPEXOAHbIX KOHTaKTax
LLIeTOK, ecnuv nocrneaHve BxoasaT B paboyyto Lenb MaluuHbl. B cnyyae HeobxoanMoCTH OTAeneHUst MexaHU4eckux noTepb
OMbIT NPOBOAMTCSI MPU MOHWKEHUN HAMPSKEHUS] UCTOYHMKA MUTaHWsS OT Haubonbllero AOMyCTUMOro 3HayeHus [0
HaMMEHbLLEro, Mpu KOTOPOM €eLle BO3MOXHO YCTOMYMBOE BpaLlEeHWE WCMbITYEMONW MalWHbl C [AHHOW 4acTOTOWM.
SKCTpanonauma HWXHen NpPAMONMHENHOW 4YacTW 3aBUCMMOCTM W3MEpPEHHbIX Takum obpas3oM notepb OT KBagparta
NPUINOXEHHOTO HaMPSKEHNUS OTCEKAET Ha OCU OpAMHAT MeXaHU4YecKue noTepu.

N3MepeHne MOLHOCTU MPU  UCMLITAHUM aCUMHXPOHHBLIX [ABWUraTenen peKkoMeHZyeTCsl MpPOBOAUTL BaTTMeTpamu,
npeaHa3HauYeHHbIMU A5 U3MEPEHUS NPY HU3KMX 3HAYEHUSIX KO3hMLMEHTA MOLLHOCTY.

B cnyyae CMHXPOHHOM MWCMbITYEMOM MalUUHbl BO3OYXAeHWe [AOMKHO OblTb OT HEe3aBMCMMOro WCTOYHMKa. TOK
BO3OYXXAEHNUS HaanexuT perynupoBaTb Tak, 4YToObl TOK B Lenn sikopsi 6bin MUHMManbHbIM. Ecnu npu cunbHO
MOHWXEHHOM HAaMPSPKEHUW MUTaHUS HabnioJaeTcs OTKIIOHEeHVE onpefensieMol 3aBUMCUMOCTU OT MPSIMOSIMHENHOW,
JanbHenwas 4yacTb 3TOi 3aBMCUMOCTM BO BHUMAaHWE He NpUHUMaeTCs.

MpU WCMbITAHUN KPYMHbLIX MalWMH NEPEMEHHONO Toka C OONbLUIMMM MOMEHTAMWU MHEpLUMM BpallaloLleincs 4acTu
JOoMycKaeTCsa 3aMeHATb U3MepeHVe NoaBOANMON MOLLHOCTU M3MEPEHUEM 3HEPTMU, U3PACXOL0BAHHON 3a ONpeaeneHHbIN
NPOMEXYTOK BPEMEHU U U3MEepSeMON cyeTYMKamu aHepruun. Mpy 3TOM MpeanoyTUTENbHBIM ABMNSETCS onpeaerieHve
NPOAOMKUTENBHOCTU 3a4aHHOro Yncna 0GopOTOB CHETUMKA.

[ns malvH nepemMeHHOro Toka, NMUTaeMbix OT NpeobpasoBaTens, CyMMa MeXaHW4Yeckux MnoTepb, NoTepb B CTanu,
[06aBOYHbIX MOTEPb XOSIOCTOrO X0A4a M AOMOMHUTENbHBLIX MOTEpb ONpeaenseTcs aHanorMyHo BblleckasaHHoMy. [Mpu
3TOM OCHOBHbIE MOTEPU PACCUUTLIBAIOT MO TOKY XOSIOCTOrO X043, PAaBHOMY CpeHEKBaApaTUYECKOMY 3HAaUYEHUIO ToKa Npu

HanpsaXxeHun, nepBasd rapMoOHMYECKad KOTOPOro paBHa HOMUHalNlbHOMY HanpsXeHuw, a Rl - conpoTtuBneHune

NMOCTOSSHHOMY TOKy OOMOTKM cTaTopa. [Ans onpegeneHusi AONOMHUTEMbHBIX MOTEPb XOMOCTOro Xoga NpoBoAsT
ZAOMOSHUTENBHO OMbIT HEHArpy)KeHHOro ABUraTens npu NUTaHWU UCTMbITYEMON MaLLMHBI OT UCTOYHUKA CUHYCOMAANbHOMO
HanpspkeHusi. Mpy 3TOM BenuuMHa CUHYCOMZANbHOTO HanpsiKeHUs OoShkHa ObiTb paBHa NepBON rapMOHUYECKOW
HanpspKeHUst MpyU NUTaHuKM OT npeobpasoBaTens B npeaplaylieM onbiTe. JOononHUTENbHLIE MOTEPWU XONMOCTOrO0 XoAa
onpeaensitoT Kak pasHOCTb MeXAY MOLLHOCTLIO, MOABOAMMON K UCMLITYEMOI MalLWHE NpU NMTaHuM OT NpeobpasoBaTens,
1 MOLLHOCTbI0, MOABOAMMON K MalUVHe NPy MUTaHUU CUHYCoMAanbHbLIM HanpshkeHneM. MNpu 3ToM MexaHu4yeckue notepu,
noTepu B cTanu u 4o6aBoYHblE NOTEPU XONOCTOrO X0Aa B 06OMX CrydYasix NPUHUMAIOT PAaBHLIMMU MO BENUYUHE.

(N3meHeHHas pepakums, Mam. N 2).

3.3.4. MeTtog CaMOTOPMOXEHWs - MeTon KocBeHHoro onpegenenust KM, npu KOTOpoM wucnbiTyeMas MaluvHa
noasepraeTcsi cBOOO4HOMY BbIOGEry M 3aTOpMaXKMBaeTCs MOTEPSAMU B HEW UNKU KakoW-Nnbo Harpyskow, noggaroLencs
[OCTaTo4YHO TOYHOMY M3mepeHuto. [oTepy onpeaensoTcst oTpuuaTenbHbIM YCKOPEHNEM CaMOTOPMOXEHUSI B MOMEHT
NPOXOXAEHNS YACTOThbl BpaLLeHUs Yepe3 HOMUHANbLHOE 3Ha4YeHwue.

3.3.5. KanopumeTtpuyeckuin meToa - MeToa KocBeHHoro onpegenenusa Kr, npu KOTOPOM MNOTEPU B UCMBITYEMOW
MallvHe OonpefensitoT Mo KOMWYecTBY Tenna, BbIAENSEMOro MMM B 0O0beMe MaluvHbl. [loTepu BbIMUCASIOT Kak
npovsBeeHVe pacxofa OxNaxaawolleh cpefbl Ha ee TEMNOeMKOCTb M Ha MpeBbILIEHNE ee TeMmrepaTypbl C y4eToMm
Tenna, paccemMBaeMoro B OKpYXatoLLyto cpeay, Unmn uaMepsitoT TapupoBaHUEM.

Mpumevanne k nn.3.3.4 n 3.3.5. MeTog CaMOTOPMOXEHWUSI U KanopuMeTpUYECKUIA MeTon, Kak Gonee CrnoXxHble U
MMeIoLLME OrpaHUYeHHy0 00nacTb NPUMEHEHUS, paccMaTpuBatoTCs HUxe 6onee NnoagpobHo.

3.3.6. KINA, %, npn KOCBEHHbLIX METOAAX ero onpegeneHns BbIYUCIAIOT No hopmMynam:
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roe Pl - nopBogMmasi MOLWHOCTb (C y4eToM MoTepb Ha BO30OyXAeHvWe Ans 3neKkTpoABUratTernei ¢ Hes3aBUCUMbIM
BO30OyxaeHnem), kBT;

Pg - oTOaBaemMasi MOLLHOCTb, KBT;

> F - cymma noTepb B MaluMHe Npn AaHHON Harpyske, KBT.

rIpVI onpegeneHnn notTepb MeToaoMm B3aMMHOWN Harpyskm cyMmmy notepb onpenendarT no (bopmyrle
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(N3meHeHHas pepakums, Mam. N 1).

4. NY3BMEPEHUE NOTEPb METOAOM CAMOTOPMOXEHUA

4.1. O6nactb NnpUMeHeHUs1

MeToOooM CaMOTOPMOXEHUSI crieflyeT OnpeaensTb MexaHudeckue noTepu U cymmy notepb B cTann U [o6aBoOYHbIX
NnoTepb XONOCTOr0 X0Aa CUHXPOHHBLIX MaLUVMH U MaLlWMH NOCTOSIHHOTO TOKa, NMPEVMMYLLECTBEHHO MMEIOLLUMX 3HAUYUTESNbHbIN
MOMEHT MHEPLIMM BpaLLaloLenca YacTu, a Takke CyMMYy OCHOBHbIX NOTEpPb B paboyen Lenn n obaBovHbIX NOTEPb Npu
Harpyske (MoTepu KOPOTKOrO 3aMblKaHWs) CUHXPOHHbBIX MaLUMH B TEX CRyyasiX, eCnv Apyrue MetoAbl onpeaenieHns aTux
noTepb He MOryT ObITb NPUMEHEHBI.

4.2. 3aTopmaxuBaloLme notepm

Motepn &', BT, 3aTopmMaxuBaloLe MaLLMHy npyu cBOBGOAHOM BbiBGere, MPOMOPLVOHANbHLI MPOU3BEAESHUIO YaCTOTh

BpalLeHUsl Ha OTpuLaTENlbHOE YCKOPEHWE CaMOTOPMOXEHMUS dn ’ffﬁ, BblpaXXeHHOE B BWAe MPOU3BOAHOM 4acToThl
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4.3. OnpegeneHne YyCKOPEHUSI CAMOTOPMOXEHMUS

OTpuLaTensHoe yckopeHue camoTopMmoxeHns ci? i MoxeT 6biTb OnpeaeneHo WNKM HenocpeaCcTBEHHO - Mpw
NMOMOLLM aKcenepoMeTpuyeckor annapartypbl, UM KOCBEHHO - OOHWUM M3 criedyoLmx cnocobos.

4.3.1. Cnoco6 xopabl: MW3MepstoT MNPOMEXYTOK BpeMeHu £, B TeYyeHMe KOTOpOro YactoTa BpalleHust

3aTOPMaXMBAIOLLENCS BPALLAIOLLENCS YacT MaLLVHBI M3MEHSIETCS OT 3HadeHus (1 + 5)?2H 00 3HayeHust (1+ 5:'?33*
(4ept.1).

* TeKCT COOTBETCTBYET opurmHany. - lNpumedanune nsrotosutens 6asbl JaHHbIX.

nunf n

(1),

Y]

(1-8)m 4

YepT.1

OTHoLLEHWE WHTepBana 2hny NPOMEXYTKY BpeMeHu [ BecbMa OnM3KO K 3HaYEHWIO NPOWM3BOAHOW 4aCTOThI
BpalLLEeHUs MO BPeMeHMU NPpu HOMUHAMNBHOM 3HaYEHUM YacTOTbl BpaLleHnst

2bny  dn

= 7
t de 1* "

roe '5 - OTHOCUTEJ1IbHOE OTKITOHEHWE 4YaCTOThbl BpalleHna oT HOMWHAaIbHOWN.

4.3.2. Cnocob npeaenbHOM CeKkyllen: onpeaensalT 3aBWCMMOCTb YacTOTbl BpalleHMs OT BpeMeHn X = fl:if:l B
npotecce caMoTopMoxeHusi. Ecnn aTo onpegeneHne MoxeT BbiTb HAYaTO OT 3HAYEHUS YACTOThl BpaLLEHUs! (1+ 5:'”1& ,
Kak B npeablayllemM criyyae, U 3aKOHYEHO MpY 3HaYeHWUM (1- 5:'?%[, TO crnegyeT MOCTEMEHHO YMEeHblUaTb 3HAYeHUs!

OTKITOHEeHUA '5 N BblMMNCNATb OTHOLUEHWUA 25"21{ K COOTBETCTBYHOLIMM MNPOMEXYTKaM BpeMeHU £, SKCTpaI'IOJ'IHLWIﬂ
3aBUCMMOCTU 3TUX OTHOLLUEHUN OT '5 Ha HyneBoe 3Ha4YeHune nocneagHero 6y,qu npencTtaBnATb C [OCTaTOYHOM CTENEeHbIo

TOYHOCTU YrNoBOM KO3(PPUUMEHT KacaTenbHOM K 3aBUCMMOCTM =f|:.ﬁ:l npu # =My, T.e. uckomoe 3HaveHue

nNpoun3BOAHON dn ldi (4epT.2).
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YepT.2

Ecnn yactota BpalleHNa He MOXeT ObITb MOBbILLIEHA cBepx HOMMWHaNbHON, TO cnegyeTt onpenendatb OTHOWEeHUA
WHTepBanoB mMexay HOMUHalnbHbIM 3HadYeHnem 4acToTbl BpalleHUA ';EH n 3Ha4YeHnaAmMun I:]' - '5}';21{ npn nocrteneHHo

yBLIBAIOLLMX 3HAYEHNSX & K COOTBETCTBYIOLMM NPOMEXYTKaM BPEMEHN £ 1 Janblue BECTU onpefeneHne npeaensHoro
3HaueHus ad# { dff | kaK ykasaHo BbllLe.

4.3.3. Cnocob6 6GueHus 4acTtoT: Tpe6yeT noacyeTa Tpex 4yucen nepuonos HOMMWHAIbHOW YacTOTbI mMexay ysnamu
OMeHnst 3ToW nocnegHerh WU U3MEHSIIOLWENCS 4acToTbl CaMOTOpMOSHLIJ,eVICH MallnHbl B Tpex WHTepBanax: npu

npoxoxaeHun 4yepe3 HoMMHarbHoe 3Ha4veHne 4acTtoTbl BpalleHUdA .ECD , NpeaulecTesoBaBLlero emy .‘?Cl n nocnegywuwiero

3a HUM ng (4epT.3).

WckoMoe 3HaueHne Npor3BOAHON YacTOThbl BPALLEHWS MO BPEMEHU BbIMMCIIAIOT Mo hopmyne

ﬂ’?ﬂ| . Sty iy Uy + )

= , 8
dt R oy (g + 2k ) @

roe fI{ - HOMMHanNbHOE 3Ha4YeHne YacToThbl, L.

d)opma ornbatoLen cpeaHero uWHTepBana 3aBUCUT OT B3aWMMHOIO pacnosyioXXeHUA BEKTOpOoB Hal'lpﬂ)KeHI/lVI -
HOMMWHANbHOW 4acToThl fH N 4acCTOTbl f , onpe,qenﬂemoﬁ CaMOTOpMOSHLIJ,eI;ICﬂ MaLUNHOM B MOMEHT ee npoxXoXxaneHna

Yyepe3 HOMUHalnbHOE 3Ha4YeHne 4acToTbl BpalleHnA ';EI'[ , HO HE BIMAET Ha pe3ynbTaT BblYNCIIEHUA. B yacTtHOM cnyyae,
npun HaxoXgeHunn BEKTOpPOB B 3TOT MOMEHT B I'IpOTVIBO(*)aSe, nMmeeT MecTo y3sen OveHnss n 4ncno nepmnoaos .E.TD B

hopmyne crieayeT NpUpPaBHATL HYIO.

4.4, CocTtaB onbITOB CaMOTOPMOXXeHUsA



ECrv MOMEHT MHEpLMM BPALLAIoLLEACs YacT MallvHbl £ 13BECTEH, TO AN MaLUMHbI MOCTOSIHHOTO TOKA [OCTATOUHO
OBYX OMbITOB CaMOTOPMOXEHUS - HeBO3BGY)XOAEHHOW MaluvHbl WM HEHarpy>KeHHOW MalluuHbl, BO3BYXOEHHOW [0
HOMWMHANbLHOrO HanpshkeHus. [ns CUMHXPOHHOW MalUWHbl JOIMKkeH ObiTb JoGaBneH TPeTUn ONbIT CaMOTOPMOXEHUS -
3aMKHYTON HAKOPOTKO MaLLMWHBbI, BO3GYXAEHHOW 4O HOMUHASBLHOMO 3HAYEHUs! TOKa SKOPSI.

75} nepBoOro onbitTa MOryT ObITb BbIYMCIEHbI MEXaHNYECKMe nortepu I/ICI'IbITyeMOVI MallWHbI NO q)opmyne

an
B =0 [—| . (9)
M H ﬂ?f 1

M3 BTOpOro onbitTa MoXeT ObiTb BblYMCIIEHA CyMMa MEXaHW4eCcKUX noTepb, NoTepb B CTanu M Aob6aBOYHbIX NOTEPb
XOMOCTOro xoAaa no gopmyne

an
B+ P =0 = . (10)
MexX CT H fif 2

M3 TpeTbero onbiTa MOXeT OblTb BbIMMACIIEHA CyMMa MEXaHWUYECKMX NMOTepb, OCHOBHBIX MOTEPb B Lensx paboumx
06MOTOK M [06aBOYHbLIX NOTEPL MPY Harpyake no gopmMyre

I
= T — 11
HH.::E'.;E (11)

+
o

roe P]':'[E.'X - MeéXaHn4yecKkune notepu;
PCT - noTepun B Ctanmn un nobaBoyHble noTepun XorocToro xoaa,

PK - OCHOBHbIe NoTepu B Lienax pa60‘WIX 00OMOTOK 1 [06aBOYHLIE noTepu Npn Harpyske;

-1
';EH - HOMUHarnbHasa YacTtoTa BpalwleHud, MnH )

dr|  |dn e
dely |dt )y |de

- 3Ha4YeHuna I'IpOVISBO,D,HOVI YacToThbl BpalweHna no BpemMmeHn cooTBeTCTBEeHHO B NepBOM, BTOPOM

-1,
M TPETLEM ONbITaX, MMH ~ (C ).

CyMMy notepb B Ctanun u” [006aBOYHbIX noTepb XOJNIOCTOro xopa cnegyeTt onpenendaTtb Kak pa3HOCTb MoTepb,
N3MEepPEHHbIX BO BTOPOM M NepBOM OnbiTax. CyMMy OCHOBHbIX MOTEpPb B Lenax pa60‘WIX 0OMOTOK 1 [06aBOYHLIX noTtepb
npu Harpyske crieayet onpenendtb Kak pa3dHOCTb NOTepb, UBMEPEHHbIX B TPEeTbeM U NEPBOM OMNbITax.

Ecnu npv npoeeaeHn TpeTbero onbiTa TOK SKOPS OTNMYaeTca 0T HOMUHAMNbLHOro He 6onee Yem Ha +10%, TO cymMmy
OCHOBHbIX MOTepb B Lenax pabounmx OBMOTOK W [0GaBOYHLIX MOTEPb MNPV Harpyske criegyeT nepecyuTbiBaTb
nponopuuoHarnbHO kBagpaTy Toka. PasfeneHve aToii CyMMbl Ha COCTaBnsioliMe, ecniu OHo TpebyeTcs, cneayeT
NPOBOANTL BblMUTAHMEM OCHOBHbIX NOTEPb B Lienax pabounmx 06MOTOK, BbIMUCIEHHBIX MO CONPOTUBIEHUIO OBMOTKM AKOPS
npu TemnepaTtype onbiTa, AN Yero 3TO COMNPOTUBMEHME AOMKHO GbiTb M3MEPEeHO HEnocpencTBEHHO MO OKOHYaHUW
onbiTa; OAHAKO MNepecyeT TaKUX COCTaBMSIOWMX Ha Kakue-nubo Apyrve 3HadyeHuss TemnepaTtypbl OBGMOTKM He
JornyckaeTcsi.

Ecnn MOMEHT wuHepuuy BpalLaloWencs YacT¥ MalUMHbl HEU3BECTEH, MMM C HE MEeXaHWYeckM COoedMHEHbI
BpalLaloLmMecss 4acT OpYruxX COMPSPKEHHbIX C HEl MeXaHW3MOB, Hanpumep, TYpPOUHbI, MOMEHT MHEPLMU KOTOPbIX

Heu3BeCTEH, TO ANS UCKMIOUYEHWs1 coaepXallieil ero MOCTOSIHHOM CaMOTOPMOXEHUs — crieayeT mpoBecTu elle OAMH

OMbIT CAMOTOPMOXEHWSI MaLLIVHbI, HArpPYXeHHOI Kakoi-nMBo M3BECTHOW Harpyskoii =, HanpuMep NOTEPSIMU XOMOCTOro
X0fa UM KOPOTKOrO 3aMblkaHUsi NPUCOEeAMHEHHOrO TpaHcgopMaTopa, KOTopble AOMKHbI ObiTb ANs 3TOr0 OnpeaeneHb
OTAEenbHO, UNK Harpy3koi Bo3byanTens Ha Harpy3o4HOe COMPOTUBIIEHNME.

Mpn TOPMOXEHWUN MOTEPSIMU XONOCTOTO XOA4a TpaHcopMaTopa He MPUHUMAIOT BO BHUMaHWE CyMMy MOTepb B Liensx
pabouymx 06MOTOK U OGaBOYHBIX MOTEPL NPU Harpy3ke OT TOKa XOSI0CTOro Xxoda TpaHcdopmaTopa



Ry T P t F=CUny mi (12)
Ll

oTKyAa, ¢ yyetom (10),

= i . (13)
an Pt

I}g —_— = |—
Nlasly et

Mpu TOPMOXKEHUM NOTEPAMM KOPOTKOrO 3aMblkaHUsi TpaHcopMaTopa He NPMHUMAIOT BO BHUMaHWE NOTEPU B CTanu u
[o6aBoYHblE MOTEPU XONOCTOro X04a, COOTBETCTBYIOLLME HaMPSXKEHMIO KOPOTKOTO 3aMblkaHusl TpaHcdopMaTopa

me+PK+P=Can—H : (14)
dt |y
oTKyaa, ¢ yyeTom (11),
F

- (15)

s el

By — —I—

cff 4 cff E

Mpy TOPMOXEHWU Harpy3koi BO3OyAWTENs HA Harpy3oyHOE COMPOTMBIIEHUE YYMTLIBAIOT TOSIbKO MeXaHuveckue
noTepu UCMbITYEMON MaLUWHbI

ot
Bx + = Coy | X (16)
oTKyaa, ¢ yyeTom (9),
= i . 17)
e cfn
Hytl—| —I—
dt |y |at

3pecb nop £ NoOHMMaOT CyMMy MOLLHOCTW, OTAaBaeMoil BO3GyauTeNeM, U NoTEPb B HEM, KOTOpble MOMyT GbiTb
NPUHATBI MO €ro pacyeTHbIM AaHHbIM.

MocTosiHHas CaMOTOPMOXeHUA C MOXeT ObITb onpegernieHa Takke U3 onbiTa BpalleHnda I/ICI'IbITyeMOI7I MalluHbl B
pexXumMme HeHarpyXxeHHoro pnasurartend, B Cly4ae CVIHXpOHHOI7I MalWWuHbl - MNpu K03¢)¢)MHM8HT8 MOLLHOCTWN, paBHOM
eanHude, npu HOMWHanbLHOW YacToTe BpalleHna n HOMMHallbHOM HanpsaXeHun; B 3TOM cly4yae

= Pr.tex I;;:Dc'r . (18)

?2_
Hdﬁz

. 2
Ecrv M3BeCTeH MOMEHT WMHepuuu Bpallaloleiics yactm £, kr-M™“, To Ans Toro 4tobbl MOMY4YUTb BCE MOTEpU B
KuroBaTTax, NMOCTOSIHHYIO CaMOTOPMOXEHMWS criefyeT BblYMCNATL MO hopmyne

€' =0,010977 (19)



4.5. nOpﬂAOK BbIMOJIHEHUA ONbLITOB CAMOTOPMOXeHUA

4.5.1. HeobxoayMbIiM YCNOBMEM BbLINOSIHEHMS OMbITOB CaMOTOPMOXEHUS ABNAETCA MonHas npupaboTka TPyLUMXCS
NoBEPXHOCTEN BO BCEX OMopax - MOALUMMHUKAX U MOAMNATHUKAX, U YCTaHOBIEHWE MX TemrnepaTypbl, COOTBETCTBYIOLLEN
HopManbHoW akcnnyartauuu. MockonbKy Harpyska Ha 3TW Omnopbl, 0COBGEHHO Ha MOANSITHWKM, B NpoOLEcce WCMbiTaHus
MOXeT 3Ha4YWUTeNbHO OTNNYaTLCA OT COOTBETCTBYIOLEN HOpMarnbHOW 3KCMfyaTauuu, TemnepaTypy ofop cregyet
ycTaHaBNMBaTbL perynupoBaHnMem pacxofa Macna unm oxnaxaatoLlen ero cpeabi.

4.5.2. VcnbiTyeMyto MalLMHY, ecrnv 3TO BO3MOXHO, CrieflyeT OTCOeAMHUTb OT MEeXaHW4YeCcKU NPUCOeOMHEHHbIX K Hel
MEXaHW3MOB, HaNpYMep BOASHOWN TypOWHbI B Criydae rMaporeHepaTopa; ecrv e Takoe 0TCOeAMHEHWE HEBO3MOXKHO MO
KOHCTPYKTMBHbLIM MPUYMHAM, TO crieQyeT NPUHSATL BCE BO3MOXHbIE MEPbI K YMEHbLIEHWIO MEXaHUYECKUX NOTEPb B TAKOM
MexaHW3Me, Harnpumep nyTeM ero YactuyHoW pas3bopku. B cnyyae rupporeHepatopa crnefyeT yaanutb BoAy M3 Kamepbl
pabouero koneca TypOVHbI M NPeaoTBPaTUTb BO3MOXHOCTb Kak NPOTEKaHUs ee CO CTOPOHbl BepxHero Obeda, Tak u
ropcacblBaHus BpallaloLwmMcs paboynm Konecom TypbrHbI CO CTOPOHbLI HUXKHEro Bbeda. BpalleHne paboyero koneca B
BO3JyXe CO34aeT BEHTUMSALMOHHbIE NOTEPU, KOTOPbIE MOTYT ObITb OLEHEHbI PacYeTHbIM MYTEM MO COrnacoBaHM0 Mexay
N3roTOBUTENSIMU reHepaTopa U TypOuHbI.

4.5.3. O6bI4YHO MCMbITYEMYHO MALLWHY NPMBOASIT BO BPALLEHUE B PEXMME HEHarpy>KEHHOro ABuraTensi npu nuTaHum ot
OTAENbHOro UCTOYHUKA C LUMPOKO PEryNMpYEMO YacTOTOWM BpaLLEHUs!; HO B OTAEIbHbIX ClyyYasx UCMbITyemMas MallnHa
MOXET MNPUBOAMTLCS BO BpalleHVWEe TeM NPUMBOAHLIM [BUraTenemM, KOTOPbIA COELAMHSIETCS C Hell Ans HopMarnbHOW
aKcnnyaTauuu, Hanpumep, Koraa Takim aBuraTenem siBnsietcs TypOuHa KOBLUEBOro Tuna, K KOTOpPOW nogaya BoAbl Ha
paboyee koneco MOXeT ObITb MpekpalleHa NpakTU4eckn MrHoBeHHO. Bo Bcex crnydasx Bo3OyXaeHue UCMbITyemown
MalLUVHbl JOSHKHO NoAaBaThCs OT HE3aBMCUMOTO MCTOYHMKA C TOYHO U BbICTPO PerynmpyembiM HanpsikKeHWeM.

4.5.4. YactoTa BpaLleHna I/ICI'IbITyeMOI7I MaLUUHbI 6bICTp0 noaHMmMmaeTca A0 npeaena, HaCcTollbKO npeBbillakoLllero

y +
BEPXHUWiA Npegen (1+ 8oy no nn.4.3.1 n 4.3.2, 4TOGLI 3a BPEMS CaMOTOPMOXEHUS! 4O ITOro npeaenia MOXHO 6bino
NPUBECTM MaLLMHY B COOTBETCTBYIOLLEE COCTOSHUE, @ UMEHHO:

- OTKIMKOYNUTb MalnHy OT NCTOYHUKA NMUTAHUA;
- B Cnny4ae CaMOTOPMOXEHUA TOJTbKO MeXaHNYEeCKUMU NOoTEePAMU - NOracuTb None MallunHbl;

- B Cllydae CaMOTOpPMOXeHUA CyMMOVI MeXaHU4eCKnx notepb U NoTepb KOPOTKOro 3aMblKaHUA - 3aMKHYTb BblBOAbI
00OMOTKM AKOPA HAKOPOTKO U BOS6y}J,VITb MallnHy 00 3aaHHOro 3Ha4eHna Toka KOPOTKOro 3aMblkaHUA,

- B Clly4Yae CaMOTOPMOXEHUA NnoTepsaMM B TpaHcdopmaTope - nocre raleHust Nons noaknioynTbs TpaHchopmaTop B
3apaHee NOArOTOBNEHHOM COCTOSIHUM (XOMOCTOro XoA4a Ui KOPOTKOro 3amblkaHust) 1 Bo3byauTb MalUUHY [0 3a4aHHOro
3HAYEHMS HANPSPKEHUS UNK TOKa;

- B Clyyae CaMOTOPMOXEHWUSI CYMMOW MexXaHU4YeCcKnx NoTepb, NOTepb B CTany U o6aBOYHbIX NOTEPb XONOCTOro xoaa
UM CaMOTOPMOXEHUSI MOTEPSIMM XONOCTOro Xofa TpaHcchopmaTtopa npu nogaye nuTaHusi Yepes aToT TpaHcgopmaTop,
nocre OTKMHYEHNUS OT UCTOYHUKA NUTaHNUSA He TPebyeTcs HUKaKUX onepauuii, ecrnv Bo3GyXaeHWe UCMbITYyeMO MaLUuHbI
COOTBETCTBYET 3aaHHOMY HAMPSKEHUIO XONMOCTOro Xxo4a npu BpalleHUn ¢ HOMUHANbHOW YacToToON 1 kKoddULUMEHTOM
MOLLHOCTM E08 =1,

4.5.5. OTcyeTbl Mo BCEM NnpUMEeHAeMbIM B KaXXOOM OnbiTeé WU3MEepUTEsibHbIM an6opaM npoBoAAT B MOMEHT
npoxoXxaeHua 4acTtoTbl BpalleHna Yyepe3 ee HOMUHaNbHoOE 3Ha4YeHue. ,D,J'IFI NoBbILLEHUA TOYHOCTU onpeaeneHna noTepb
13 ONbITOB CaMOTOPMOXEHUA pekoMeHOYyeTCA NMOBTOPATb HECKOJIBKO pa3 ONbIT KaXXgoro snga unn npoBoanTb ONbITbl NpU
BOB6y)K,D,eHHOl7I MalluHe KakK npu paBOMKHyTOVI, TakK U npu 38MKHyTOI7I HaKOPOTKO ob6MoTKe AKOpA NpU HECKOJTbKUX
Pa3finMyHbIX 3HA4YEeHUAX TOKa BOS6y)K,D,eHVIF|. B o6ounx cny4daax cnenyeT NoBTOPATb HECKOJ1IbKO pad OnbIT CaMOTOPMOXEHNA
MeXaHNn4eCKMMU noTepamu.

4.5.6. OTHOCMTENBHOE OTKIOHEHWNE 5 4acToTbl BpaweHuna OoT ee HOMUHalNbHOro 3Ha4deHud ?EH ana

rMApOreHepaTopoB NPUHUMAIOT paBHLIM & =0,1, a Ana Typ6oreHepaTopoB MOXET BbITb OrpaHMyeHo npegenom & =0,05;
AN MalMH NPOYMX BUAOB €ro criegyeT Bolibupath Tak, YTo6bl NpeaBapuTenbHOe NoBbILLEHWE YacTOThl BpalLeHUs nepeq
HayanoM onbiTa He AOCTWUrano 3HauyeHWsl, NMpyY KOTOPOM MPOBOAST WUCMbITaHWE BpallaloWencs YacTv MallvHbl Mpu
MOBbILLEHHOW YacToTe BpalleHusl.

HanmeHbLUero NoBbILWEHUS YacTOTbl BPaLLEHUS UCMbITYEMON MaLUuHbl TpebyeT cnocob GueHnsa 4acToT, Npu KOTOPOM
NpakTU4YEeCKM JOCTaTOYHO TONBbKO TaKoro, KOTOpoe HeoBXoAMMO NULLL ANS NOATOTOBUTENbHBLIX ONepaLyi.

4.6. MeToabl u3MepeHUs



3aBNCUMOCTb 4YacTOTbI BpalleHnsa # OT BpeMeHU £ MoxeT ObITb nony4vyeHa TpemMa crnocobamu:

- B Bue 3aBUCMMOCTU HENOCPENCTBEHHO N3MepAeMoro oTpuuaTesibHOro YCKOpeHnsa caMmoToOpMOXXeHUA OT BpeMeHn
fn
— =7
et

- B Bue 3aBMCUMOCTU HYaCTOTbl BpaLlleHNA OT BpeMeHU

n=Ft),

- B Bue 3aBMCMMOCTU YrinoBOro nyTu, I'IpOVI,EleHHOFO BayioMm MalluHbl, OT BpeMEeHN

5=Fle)

4.6.1. lMepBbii cnocob MMeeT TOT HeaoCTaTOK, YTO 3aBMCUMOCTM OT BPEMEHM 4acTOTbl BPALLEHUS U YCKOPEeHWs!
CaMOTOPMOXEHUSI He SBNATCA BMOSHE NMaBHbIMKA, U NMO3TOMY W3MEPEHHOE 3Ha4YeHWe MOXET UMETb CrydalHbIN
Xapakrep.

4.6.2. Btopoii cnocob He TpebyeT MpUMEHEHUs Kakon-nnbo cneumanbHOM M3MepuTenbHOW annapatypbl. Ecnu Ha
Bany MCNbITYEMOW MallvHbl MMeeTcsl BO3OyaMTenb MOCTOSIHHOTO TOKA, TO OH MOXET ObiTb MCMOMb30BaH B KayecTBe
TaxOMETPUYECKOro reHepaTopa npu He3aBUCMMOM BO30YXXAEHUN OT BMOJIHE CTAOMNBHOrO NCTOYHMKA MOCTOSIHHOIO TOKa
mnn 6e3 BO3OYXaeHWs. Pernctpauuto nokasaHui BONMbTMETPA, M3MEPSIIOLLEro ero HanpshkeHue, nponopumoHansHoe
YacToTe BpaLLEeHWsi, PEKOMeHOYeTCsl NMPOBOAMTbL MnyTem oTorpacdupoBaHnsi, nomewlass B doTtorpadumpyemoe norne
NOMMMO BOSbTMETPA TaKKe MEXaHUYECKUIA UMK 3NEKTPUHECKMI CEKYHOOMEDP C HEMPepbIBHLIM ABMXEHUEM yka3aTtens. B
crniyyae oTCyTCTBMSA BO3OyAMTEns Ha Bany MalluHbl, WX eClu ero HanpsbkeHne NynbCuMpyeT C 4acTOTOW BpalleHwus,
nyywmne pesynbTaTtbl 4aeT NPUMMEHeHWe MalUuHbl MOCTOSAHHOrO TOKa, COeAUHAEMON C BanoMm MOCcCpefcTBOM GecLloBHOMN
pEMEHHON nepeaayn.

4.6.3. TpeTtuii cnocod TpebyeT NpMMeEHEHNa XpoHorpada, 0TCYeTbl KOTOPOro NPOM3BOAAT NO CUrHanam, nogaBaeMbIM
OT Bana UCMbITYeMOil MaluWHbl OAMH pa3 3a Kaxabli 060pOT UMK 3a Heckonbko oBopotos MV . Ecrim £, 2 iz -

nocriefoBaTenbHO 3aperucTpyMpoBaHHbIE MOKa3aHWs XpoHorpada, TO CPefAHVWE 3HAYEeHWs YacToTbl BpalleHusl 3a
NPOMEXYTKM BPEMEHWN MEXAY HUMK ByayT:

_ G0N G0N 20)
My = —— Ay = —,
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a yCKOpeH1e CaMOTOPMOXEHWSI B MOMEHT BPEMEHM &7
an 2w, — '
N ( 12 23:'_ (21)
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BmecTo xpoHorpadga moxeT ObiTb MPUMEHEH 3NEKTPUYECKUIA CEKyHOOMEp, yKasaTerflb KOTOpPOro coBeplliaeT oauH
obopoT 3a 50 nepvoaoB MUTAKOLLEro ero HanpskeHus; ero nokasaHws cnepyet cpoTorpadmpoBaTb NOCPencTBOM
BCMbILLEK UMMYNbCHOW NaMnbl MO CUrHanam, NogaBaeMbiM OT Barna UCMbITYEMO MaLLUHbI, Kak 1 B MpeablayLem crydae.
Yucno otcueToB MoxeT BbiTb He 6onee 30-40 3a BeCb OMbIT.

Mpu npumeHeHUn crnocoba GueHuss YacToT Mo N.4.3.3 NPOM3BOAAT OCLMMINOrpadUYECKyIo 3anMucb HaNPSKEHUs ABYX
nocrenoBaTenbHO BKMIOYEHHbIX UCTOYHMKOB, OOWH M3 KOTOPbIX MMEET HOMMUHANbHOE 3Ha4YeHWe 4acToTbl, a APYrow -
3Ha4yeHWe YacToTbl CaMOTOPMO3ALLENCA MallWHbI, 8 aMMNUTYAbl 0GOMX HaNpsKeHWA NpeaBapuTenbHO BbipaBHEHbI Npu
HOMMWHANbHOM 3HAYEHWUM YacTOoThlI.

Ecnun u3 MexaHn4eckux notepb, U3MEePEeHHbIX METOLOM CaMOTOPMOXEHUS, HEOGXOAMMO BbIAENUTL NOTEPU HA TPEHUE
B Onopax (B OCHOBHOM B MOAMNATHWUKE, O6LLEM Ans UCMbITYEMOW MalUuMHbl U COMPSIKEHHOrO C HEK MexaHusma), 3Tu
noTepu HaAnexuT OonpeaenaTb KanopumeTpuyeckum MetodoM. Ecnv 3T0 HeBO3MOXHO, Hanpumep BCREACTBUE
OTCYTCTBUSI MPOTOYHOrO OXNaXAEHWsl BaHHbl MOANSTHUKA, TO MOTepuM B MOANSATHUKE crieayeT onpeaensitb Mo
aMnupuyeckum cbopMynam 1 pacnpenensite Mexay reHepaTopoM U TypBUHOIA MO COrNacoBaHWUID MeXay U3roToBUTENSMI
reHepaTtopa u TypOuHbI.



Onpe,qeneHme oTpuuaTesnibHOro YCKOpeHua CaMOTOPMOXEeHUA cnocobom 6ueHus 4YactoT npurogHo, rnaBHbIM
O6p830M, Ana TUXOXOOHbIX CUHXPOHHbIX MallWH C HEeCNIOXHbIM BEHTUNMALUMOHHbBIM TpPakKTOM, HanpumMmep OTKPbITOro
ncnonHexus. B rmaporeHepartopax CO CIOXHbIM BEHTUNMALMUOHHBIM TPAKTOM OH MOXET NpuBecTn K owmnbkam, NOCKOJ1bKY

3aBUCMMOCTb YacTOThbl BpaLLEHUsSI OT BPEMEHW NpY CaMOTOPMOXKEHWUM AN TAKUX MALUUH 3a4acTylo MMeeT HeoCTaTO4YHO
NNaBHbIA Xapakrep.

5. ©ISMEPEHME NOTEPb KANOPUMETPUYECKUM METOJOM

5.1. O6nacTb NpUMMeHeHuA

KaﬂOpI/IMeTpVIHeCKI/IVI MeTo4 MOXeT ObITb NpUMEeHeH And KOCBEHHOro onpeaeneHunda Krg ANEeKTpn4eCknx mMalinH
nytem wu3aMepeHua notepb OoTAeNnbHbIX BMAOB C nocnegyowmm mx CyMMupoBaHMeM WM nytem usmMepeHus
OQHOBpPEMEHHO BCEX NOTEPb, BbiAenAeMblX B MalLlnHe npu TOW MW MHON Harpyske.

B 3aBucumocTn ot yCJ'IOBI/IVI KanopumMmeTpun4yeckne namepeHmnsa MoryTt ObITb npoBeaeHbl AByMA pasfinyHbIMU crnocobamu
- HenocpencTtBeHHbIM U3MepeHunemM pacxoga u npeBbllleHnda TemMmnepaTtypbl oxnaxpatowiemn cpeabl unn TapuposaHnem
npesBblilUeHna TemMnepaTypbl oxnaxgatrowiemn cpeabl 6es n3MepeHna ee pacxoga.

KanopmmeTqueCKme n3mMepeHuna OOJMKHbI ObITb BbIMNOMHEHbI AN KaX40ro KOHTYpa oxnaxgeHusa otaernbHO.

MoTepy MalnHbl COCTOST W3 NOTEPb, BbIAENSEMbIX BHYTPU PACYETHOM MOBEPXHOCTM F W BHE pacyeTHOW

MOBEPXHOCTU £, .

Moa pacyeTHOM MNOBEPXHOCTHIO MOHWMAKOT MOBEPXHOCTb, MOMHOCTLIO OXBaTbIBAOLLYH0 MalUMHY Tak, 4TO BCe
BblAensieMble BHYTPU HEE NMOTEPW AOIMKHbI BBIHOCUTLCS HApYXy CKBO3b 3TY MOBEPXHOCTb (4epT.4).

% 7 \;/ .*"/ 77 .Ii

1 - nanyyeHue yepes CTEHKH; 2 - oxnaguTenb NOANATHUKE; 3 - BO3GYKAeHNe; 4 - OCHOBHOW OXNaauTenb;
5 - Tennonepenaya k TypbuHe; 6 - Tennonepenayda k pyHAAMEHTY; 7 - OXNaXdatoLmii Bo3ayX

Yept.4

MoTepun P; MOryT 6bITb OnpeaeneHsbl kKak cymma

B=R+F, @2)

roe f:f - NoTepu, KoTopble MOTryT GbiTb M3MEPEHLI HEMNOCPEACTBEHHO M BLIHOCATCSA B BUAE Tenmna yepe3 KOHTYpbl



oxnaxgeHus. OHU ABMSIOTCA OCHOBHOW YacTbio noTepb;

Pg - NOTepn, He BbIHOCUMbIE Yepe3 KOHTYPbI OXINna)KaeHuad, paccemBarojnecd 4epes3 pacHeTHyro NoBEepPxXHOCTb NyTemM

TennonpoBoAgHOCTN, KOHBEKUWNNU, U3NYYEHUA, YTEeYKN N T.M. OHu aBnsoTCA HEOOMbLLON YacTbio 0BLLMX noTepb U MoryTt
ObITb BbIYMCEHDI.

MoTepwm Pg MOryT BbITb OTPULLATENBHBIMU U BbIMMTAIOTCS, €CMW TENIO NOCTYNaeT BHYTPb PACYETHOM NMOBEPXHOCTY.
MoTepu =, MoryT cocTaBnsitb 4acTb ONpeaensiemMbIx NoTEPb W B TAKOM Crlyvae [OMKHbI GbiTb N3MEPEHbB! OTAEIBHO.
MpumeyaHwe. MoTepy B onopax, HaXOOALWMXCH BHYTPU pacyYeTHOM NOBEPXHOCTU, OTHOCSATCS K MOTEPSIM P; .

5.2. OnpepgeneHue noTtepb Pl nyTemMm MU3MepeHUs pacxofa M NpeBbilleHUsi TeMnepaTypbl OXnaxaaroLlien

cpenbl

MoTepn, BbIHOCUMbIE OXNaXOAWOLWEN CPeao W3 JNEKTPUYECKOW MaluMHbl MpU MPaKTUYECKU YCTaHOBUBLLEWCS
Temnepartype ee yacTteW, paBHbl

H=cy@pid, (23)

roe Cp - yoernbHasi MaccoBasi TEMMOEMKOCTb OXNaxaatoLel cpeabl Npy AaBlNeHUN B TOUKe U3MepeHust pacxoaa, KOx/
(kr-K);

Q - pacxo oxnaxgatrowen cpegbl, M3 c;

. 3
[ - NNOTHOCTb OXNa)kgawLlen cpeabl Npyn TeMmnepaType B TOYKE U3MEPEHUA pacxoaa, Kr/im™ ;

M} - npesbiluenne Temneparypbl oxnaxaatowei cpeasl, K.
(N3meHeHHasn pepakuusi, Mam. N 2).
5.3. UamepeHue notepb P;i, KanopumMeTpU4eCKMM TapupoBaHUEM

5.3.1. TapmpoBo4YHasa xapakTepucTuka

OnpefensioT TapupPOBOYHYID XapaKTEPWUCTMKY, MPEeACTaBMsAOWY0 3aBUCUMOCTb MNPEBLILEHUS TemnepaTypsl
OXNaXaaloLLeil Cpedbl OT MoTepb, BbIAENSIEMbIX B MalUWHE, MpW YCrIOBUW, YTO noTepu 5 MoryT GbiTb M3MepeHb!
HEeMNOCPEACTBEHHO 3MEKTPUYECKMM MeTodoM. Ecnv ycnoBus ucnbiTaHWs cOOMofeHbl MPaBuIlbHO, TO 3TOT METoh He
TpebyeT onpegeneHns noTepb Pg. OH MOXeT ObITb MpUMEHeH B TOM CryyYae, Korga HenocpeacTBEHHbIe
KanopvmeTpuyeckne U3MepeHNst B KOHTYpax OXNaXaeHUs HEBO3MOXHbI UMW KOr4a UX NpoBedeHne 3aTpyLHEHO.

5.3.2. [eHepupoBaHue NoTepb ANs TapMpoBaHns

|_|0Tepl/l B MalUMHEe AOMXKHbl ObITb noJty4eHbl OT ANEKTPNYEeCKOro UCTOYHUKa, gonyckarwero BO3MOXHOCTb NX TOYHOIo
n3mepeHusa. OHun MoryT ObITb BblENEHbI BHYTPU MallWHbl B Buae 0ObIYHbIX noTtepb npu BpaweHun MallinHbl B
HeHarpy>XeHHom unum Harpy>eHHOM COCTOAHUKN, B 3aBUCUMOCTU OT BUAA onpegendemMblX noTtepb, v B BUAe TennoBbIX
noTepb, BblendemMblX B cneunanbHOM pe3ncTtope, BCTaBJIEeHHOM B MallMHY Ha BpeMA UCNbITaHNA TakKuM 06p830M, 4YTOObI
noTepu cosgasanum TennoBoi NOTOK, NOAOOHbIN TOMY, KOTOprI7I cywecTtByeT B MallnHe Npun HOpMalibHbIX YCIIOBUAX. Onsa
OOCTWXKEHUST Hauborblued TOYHOCTU CyuleCTBeHHO, 4YTOObl 3HA4YeHue noTepb, nNpUMeHdaemMoe AOnd nonyvyeHus
TapMpOBOHHOVI Kpl/lBOVI, OoXBaTblBalio 3Ha4eHUA, KOTOpble npeanonaraeTca N3MepAThb.

5.3.3. OnpepgeneHue nsmepsiemMblx NoTeEPb

Mocne nonyyeHus TapupOBOYHOM KPUBOW CriedyeT BpallaTb MalluMHy B TpebyemMom pexume Ons reHepupoBaHust
nognexawmx MW3MepeHuio rMoTepb. M3avepeHve npeBbilleHUs TemnepaTypbl Oxnaxzalolen cpegbl Mo3BONSET



onpepenuTb NOTepu Mo TapMpoOBOYHOMN KPUBOIA.
5.3.4. CocTosiHMe MaLUVHbI NpY UCTbITaHUN

Mpu TapnpoBaHMN U U3MEPEHMM MALLNHA OOSMKHA HAXOOUTBCS B O4HUX U TEX XKe YCMOBUSIX, T.€. C OOHUMW N TEMU Xe
3aKpbITUSIMX, OAMHAKOBbLIMM CUCTEMAMW OXJaXOEHWUS U YCrOBUSMUM MOHTaxa. TemnepaTtypa W BCe MNpoyue YcroBus
oKpyxatowen cpegbl B oboux crnyyasx OOMKHbI ObiTb NpakTUYecku OAMHakoBbIMU. Pacxop oxnaxpawolwlen cpegbl
OOJKEH NOAAEpPKMBATLCA HA O4HOM U TOM e YPOBHE U ee TemnepaTypa Ha Bxoae B 06omx onbiTax kak MOXHO 6onee
6nmskon. [1o nony4yeHnst OKOHYaTENbHbIX PE3ynbTaToB OMNbiTa AOMKHO ObiTb JOCTUTHYTO YCTAHOBMBLLEECS COCTOSIHUE,
yka3daHHoe B n.5.4, a ycrnosus, npueegeHHble B nn.5.1, 5.2 1 5.3, AOMmKHbLI COOTBETCTBOBaTbL AaHHOMY MeToay.

5.4. YcTaHOBMBLUEECSl COCTOsIHME

TennoBoe paBHOBECME CUYWUTAKOT AOCTUrHYTbIM, €CMU WU3MEPSIEMble MOTEPUM Ha MPOTSKEHUU 2 Y HEU3MEHHbI C
TOYHOCTbIO A0 #1% M1 NoBbIWEHME TeMnepaTypbl oxnaxaatLwen cpeabl M3MeHsieTcs He Gonee yem Ha +1% B yac npu
HEeM3MEeHHOM ee pacxoje.

Ecnun TemnepaTypa oxnaxgatowen cpefbl Npu BXxoae nnu temnepartypa obmMoTok nsameHseTtcst bonee yem Ha +0,3 K/,
TO TemnepaTypHOe paBHOBECWE MOXET OKa3aTbCsl TPYAHO AOCTWMXKWMMbBbIM; B 3TOM cllydae crieayet BblbupaTte Gonee
HM3KOE 3HaYeHWe TemnepaTtypbl oxnaxgatoLen cpeabl Npu Bxoge. Mpyn kanopMmMeTpUYeckMx U3MepeHUsiX Ha Bo3dyxe
3TO yCrnoBue MOXeT ObiTb MPUHATO B Ka4YeCTBE KPUTEPUS YCTaHOBMBLLErOCSH COCTOSIHUS; OOHAKO B Cllydae onpeaerneHus
NOMHbIX NOTEPb UMK KOraa AOMYCKU Ha U3MEPEHUsl 3TOro He TpebytoT, MOXHO NpuHATL 0,5 K/4.

Ecnu ctabunbHoCTb TemnepaTypbl Npu BXOAE B MalUMHY He COOTBETCTBYET yKa3aHHbIM Bbille YCMOBUSIM, MOXET
okasaTbCs LenecoobpasHbiM NepeHecTy UCMbITaHus Ha 6onee GnaronpusTHoe BpeMsi.

5.5. Motepu Pg , He NepegaBaeMble oxnaxaarolen cpege

5.5.1. MoTepun Pg COCTOAT M3 MOTepb, NepeaaBaeMbix Tennonepegaden Yepes yHaameHT U Ban, 0ObIMHO O4YeHb

ManblX U TPYOAHO W3MepsieMblX; NOTepb, OBYCNOBMEHHbIX COMPUKOCHOBEHWEM Hapy>XHOW MOBEPXHOCTM MalUWHbI C
OKpYXaloLWmMM BO34YyXOM (KOHBEKUMS); MOTEPb, BbI3bIBAEMbIX WM3MEHEHUMEM KUHETUYECKOW 3HEPrMn OXraxaatoLlero
BO34yXa, LUPKYNUPYIOLLEro B MalUMHEe C Pa30MKHYTbIM LIMKMOM BEHTUNALMKU, KOTOpble MOTrYT OblTb BblMMCMEHBI, KBT, Nno
dopmyne

e pQv?
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3.
roe [} - pacxopd Bo3ayxa, M /c;

3
P - NNOTHOCTb BO3Ayxa, KriM ™ ;

W - CKOpPOCTb BO3Ayxa npu Bbixoae, m/c.

5.5.2. MNoTtepun Pg (B TOM 4ncne OT yTeuku) cnegyeT ymeHbluaTb, BO3AEWCTBYS Ha pacxon MMM Ha Temnepatypy

oxnaxgatowien cpefbl, 4TOObl YMEHbLUNTL Pa3HOCTb TeMNepaTypbl C OKpYXKaloLlen cpedomn, HO He B yuwepb obuien
TOYHOCTM U3MepeHns TemnepaTtypsbl. [pUHATUE 3TUX NPEAOCTOPOXHOCTEN 0COBEHHO BaXKHO B CllyYae U3MepeHns NoTepb
OTAEenbHbIX BUOOB.

MoTepun Pg MOryT ObITb YMEHbLUEHbl TENSIOM30NAUMEN MNOBEPXHOCTEN TennoobmeHa C BBeAEHWEM B pacyeTr
Ko3(hhMLMeHTa TENNONPOBOAHOCTH NMPUMEHEHHOIO TEMMOM30NMpYIoLLero matepuana. B yactHoctu, 3To LenecoobpasHo,

€Cnu TPYAHO NoAaBWTb BHELLHWE MOTOKU BO3AyXa MMM NoAAepXuBaTb TeMrnepaTypy OKpyKatoLleln cpeabl OTHOCUMTENbHO
NOCTOSIHHOWN.
Mpy Takom BbINOMHEHUN OMbITOB, YTOOLI MOTEPK Pg ocTaBanucb MeHblue 2,5% oT noTepb P; N3MEpPEHHbIX Npu

MOJSIHON Harpyske, unvM meHblle 5% OT noTepb P; M3MepeHHbIX MO METoAy OTAEeSbHbIX MOTEPL B PacyeT MpUHMMAOT

NpaKkTU4ecKn TOMbKO MOTEpW, pacCemBaeMble MOBEPXHOCTbIO MalluuHbL. [loTepu Pg, KBT, MOryT ObiTb BbIYMCMEHbI MO
dopmyne



Py=hSAD, (25)
roe h - KO3 ULMNEHT TENNOOTAAUM;

2
& - paccMaTpuBaemMas NoBepXHOCTb, M ™ ;

21} - pasHOCTb Mexay TemMnepaTypolt BHYTPU pacyeTHOM NOBEPXHOCTY U TeMNEpaTypoii okpyxaloLeil cpeasl, K.

5.5.3. 3HaueHue # ans noTepb, paccerMBaeMbix MOBEPXHOCTLIO, HaxoanuTcs mexay 10 u 20 B1/(m 2 -K) ¢ nppemnembim

2 o
3HadveHnem 15 BT/(m ~ -K) B cnyyae NpuHATUA NPeaoCTOPOXHOCTEN ANA NoAaBfeHNst MOTOKOB BO34yXa Ha MOBEPXHOCTU
TennoobmeHa.

MpuMepbl onpefeneHns # [ANs NoTepb, pacceMBaeMbIX MOBEPXHOCTAMM TennoobMeHa, COMpUKACalOLMMUCA C
BO3AYXOM:

- ANS HApYXXHbIX NOBEPXHOCTEN =11+ 3v By (m 2 -K), rae ¥ - CKOpOCTb OKpy)XatloLlero Bo3gyxa, M/c;

’ ’ h=5+3 2
- ANnA NoBepPXHOCTEN, NMOJNTHOCTbHO OXBaTbiIBa€MbIX HAPYXXHON NOBEPXHOCTbIO MaLUWHbI, v Bt/ (M -K), roe v
- CKOpPOCTb OXIaXaatoLLero Bo3ayxa.

5.6. MoTepu BHe pacyeTHON NOBEPXHOCTU Pg

Moa notepsimu P; noapasymMeBaloT NoTEPU B peocTaTe, HAaXoAsLEeMCS B OCHOBHOM Lienn BO3GYXXAEHUS, B OpraHax

perynnpoBaHuAa HanpsXeHua n B Uendax BOB6y)K,D,eHI/IF| BOS6y,D,I/ITeJ'IF|; noTtepu B Bos6y,cu/|Tene M B KOHTaKTHbIX KOJibLax,
€CITN X KOHTYP OoXnaXXaeHus He3aBUCUM OT KOHTYpa OCHOBHOWN MaLUWHBI; noTepun Ha TpeHne B noalnnHuKax, noJIHOCTbo
UM 4aCTn4Ho, B 3aBMCUMOCTU OT TOro, HaxXoaAaATCA UM OHU LENTMKOM U TOJ1bKO YaCTU4HO BHE pacquHon NOBEPXHOCTH.

3Tn OTAENBbHO OLEHNBaEMbIE NMOTEPU AOMKHbI ObiTb NPUBGABIEHbl K BHYTPEHHUM NOTEPSIM P; .

5.7. Bopa B kayecTBe oxnaxparoLlen cpeabl

KanopumeTpuyeckuii MeTof no BoAe AOJHKEH MPUMEHSTHCA TOMbKO AN MalIWMH C 3aMKHYTbIM MEePBUYHBIM LIMKITOM
OXNaXOEHNS!, UCMOMb3YIOLLMM BOAY Kak BTOPUYHYIO OXMaxkpatollyi cpedy, U obecrneumBaeT HauGOmbLUYD TOYHOCTb
N3MEPEHUN.

MoTtepmn P1 , KBT, yHOCUMble BOAOWN, BbIMMCASIOT N0 hopMyne
H=cp,@dphd, (26)

rae €y - TEMMOEMKOCTb BOfibl MPU NOCTOSHHOM AaBREHUM P =0,1 MMMa, onpenensiemas no 4ept.5 Kak cpegHee

3Ha4yeHWe Npu TemnepaType BoAbl Ha BXxoade '-'_?'1 1 Ha BbIXOAe '-'_?'2 , KoK/ (kr-K);
3.
£} - pacxop Boabl, M~ /c;

o 3
P - NAOTHOCTbL BOAbI NO KPMBOMW YepPT.5 B TOUKE U3MepeHUs pacxoaa, Krim™ ;

A} =439 — ¥ - npesbiwenme Temnepatypsl Bogsl, K.
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Ecnn TouHOCTb NPpUMeHAEMbIX 3Ha4YeHun Cp mF HeaOoCToBEepHa, B YaCTHOCTHU, eCnn oxnaxgatruwlada Boga CcoaepXuTt

conu, HeoBXxoANMO M3MepsiTb Cp U P
(N3meHeHHas pepakums, Mam. N 1).

5.8. UamepeHune pacxona Boabl

B uensix nonyyeHust Nerko M3MepsSIEMOro NPeBbILEHUst TeMnepaTypbl CeayeT perynmpoBaTte pacxos Bofbl BEHTUMNEM,
nomeLLeHHbIM Nocne U3MepuTens pacxoaa.

N3mepeHne pacxona Boabl MOXET NPOBOANTLCSA OAHUM 13 crocobosB:

- MEPHBIM COCYO0M;

- TOMHO KanmbpoBaHHbIMK 06 beMoMepamu;

- pacxogomepamu ¢ TYpOMHKOM UM SNEKTPUYECKUMU;

- Anadparmamu, Hacagkamum BeHTypu unm connamm.

[JonyckaeTcs npoBoAWTL U3MEPEHUS pacxoa Boab! ApyruMu cnocobamm, obecneunBatoMm He MEHbLLIYHD TOYHOCTb.

5.8.1. NamepeHne MepHbIM COCya0oM



BmecTMOCTb cocyaa fomkHa ObiTh BbiGpaHa Takow, YToBbl NPOAOIKUTENbHOCTL €ro 3anonHeHus Goina He MeHee 1
MWH. Pa3mepbl cocyaa, 06beM KOTOPOro MOXeT BbiTe onpeenieH TOMNbKO BbIYMCIEHUEM, AOSKHbI BbITb TakUMM, YTOGbI
naMeHeHne ob6bemMa noa gasneHvem Boabl Gbino B npegenax 0,02%. B TeyeHne namepeHns pacxon AOMKeH 0cTaBaThCs
HensaMeHHbIM. 3MepeHne BpeMEHN [OMKHO NPOBOAUTLCS OAHOBPEMEHHO ABYMSI CEKYHAOMEpPaMU UIN 3NEKTPUYECKUMU
N3MEPUTENAMU BPEMEHM.

5.8.2. NamepeHne ob6bemomepamu nnm TypoUHHBIMK pacxogomepamm

YcTaHoBKa M3MepUTENbHBIX NMPUGOPOB B TPyGONpoBoAax AOMMKHA NMPOM3BOAUTLCA B COOTBETCTBUM C MHCTPYKUMEN UX
nsrotoButensa (NpsAMonMHeHbIe y4acTkM [0 W nocne npuGopa, nonoxeHue U T.M.); BoAa He [OSKHa copepxkaTtb
ny3blpbkOB BO3ayXa.

PekomeHayeTcs MOBeEPsiTb M3MEpUTENbHbIE NPUMOOPLI A0 W MOCMe KaXkO4oro MWCMbiTaHus. OTa MoBepka AOSKHa
NPOBOAUTLCA C COXPAHEHMEM YCMOBWUWA YCTAHOBKW, Kak npu paboTe, OCOGEHHO ecnu ycTaHOBKa He morna ObiTb
BbIMOMHEHA B TOYHOM COOTBETCTBUM C MHCTPYKLMEN M3roTOBUTENS M3MepuTenbHOro npubopa.

B cnyyae nsmepeHns nocpeictBoM 06bEMOMEPOB M3MEPEHME BPEMEHUN AOSHKHO NMPOBOANUTLCS OAHOBPEMEHHO ABYMSI
CeKyHOOMEpPaMU WU JNIEKTPUYECKUMU  U3MEPUTENSIMU  BpeMeHU. [MpoaoimKUTENbHOCTE M3MEPEHUsT OoSkHa ObiTb
[0CTaTOYHO GoNbLIOK ANA NOMYyYeHUs NPUEMIIEMON TOYHOCTM U HE AOMKHa OblTb MeHee 5 MUH.

Ecnu namepexne npoBoamTCcsa pacxoaomepom, cneayet 6pate npyMepHO 20 OTCYETOB U NPUHUMaTL CPeAHEee U3 HUX.

5.8.3. N3amepeHne gmacdbparmamu, Hacagkamum BeHTypu wnu conmamu cnegyeT nNpoBOAWTbL B COOTBETCTBUM C
MpaBunamn 28-64 wun3amepeHnsa pacxoda >XMAKOCTEW, ra3oB M MapoB CTaHAapTHbIMW Auadparmamm wn connamu,
yTBEpPXAEeHHbIMK [[occTaHgapToM.

5.9. UamepeHue npeBbileHUs TemnepaTypbl BOAbI

M3mepeHne mMoxeT NpOBOANTLCS:

- TepMonapamu uUnu TepmonpeobpasoBaTensMu CONpOTUMBMEHUS, MOMELLEHHBIMU HEMOCPEACTBEHHO B BOAY WK B
HanomnHeHHbIe MacrioM KapMmaHbl M BKIIHOYEHHbIMWM BCTPEYHO Takum o6pasom, 4Tobbl monyvaTb HenocpeacTBEHHO

npeBbILLIEeHUe TeMMNepaTypbl BOAbI;

- TOYHbIMW TepMoOMeTpamu, NomMeweHHbIMM B HanoJIHEHHble MacCIiOM KapMaHbl. Bo un3bexaHune cuctemaTuyeckmx
owmnbok cnegyet MeHATb MeCTaMu TEPMOMETPbI NOCIe KaXaoro otcyeTa u nogaepxXmeatb HEM3MEHHbIM YpOBEHb Macna,

- opyrmumMmm cpencrteamu, obecneynBaLLNMN HE MEHbLLYIK TOYHOCTb U3MEPEHUA.
I'IOBepKa N3MepUTENbHbIX I'IpVI60pOB AOJKHa NpoBOaAUTBLCA O0 U nocne MCMbITaHWNA.

370 u3MepeHune BkMNoYaeT B cebsi pasHOCTb TemnepaTypbl, MPOWCXOASLYH OT MOTEepb Ha TpeHue BOAbl B
oxnagutensx u TpybonpoBoaax, HaXoASsILLMXCS MeXay ToYKaMu M3MepeHusi, olleHnBaemylo B pasvepe 1 K Ha notepto
paenexus B 4,2 MlMa. MolHOCTb, COOTBETCTBYIOLWAS 3TUM NOTEPSIM, AOMKHA ObiTb BbIYTEHA M3 U3MEPEHHbIX TaKUM
obpasom obLux noTepsb.

5.9.1. PacnonoxeHue kapmaHa ans tepmometpa. KapmaHbl ons TepMomeTpoB (4epT.6) AOMXKHbI pacnonaraTbCs B
HenocpenCcTBEHHON ONM30CTM OT LWaxTbl FreHepaTopa U BHE €€, HO Ha TakOM PacCTOSHUK OT WaxTbl, YTOObl MOrMno ObiTbh
YCTaHOBIIEHO YNOMMHAEMOE HWXEe YCTPONCTBO AJ151 BbIPaBHUBAHWUS TeMnepaTypbl.
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TpybonpoBoabl Ha BbIxoge BOAbl AOMKHbI OblTb COOTBETCTBYHOLMM 00Opa3omM TENon3onMpoBaHbl, 4YTOObI
npeaoTBpaTUTb BO3MOXHbIN TENSIO0OMEH C OKpY>KaoLLEN Cpeaon.

TemnepaTypa BOAbl B MECTax pPacrofioKeHVUs KapMaHOB AoOfkHa ObiTb ogHopogHon. C 3TOM Uenbko OOSMKHO ObiTb
YCTaHOBMEHO BblpaBHUBatloLlee ycTponcTBo. OHO AOMKHO COCTOATb M3 OAHOro (Mnu AByX) KoneH B 90° B coyeTaHun ¢
Tpybon anvHom npumepHo B 20 anameTpoB. B cnyyae MHOrmx oxnagutenen pacxod BOAbl B KaXOOM Oxnagurene
OOMmkeH OblTb BblpaBHEH, 4TOOblI TemnepaTypa BoAbl Npu Bbixode Oblna OAMHAKOBOW, WM XKe HYXXHO NPOBOAWTb
M3MepEHUE Ha KaXaoM oxraguTene B OTAENbHOCTY.

FnybuHa kapmaHoB fofmkHa coctaensaTb 0,6-0,8 anameTpa Tpybbl. X CTEHKM JOMKHBI ObITb NO BO3MOXHOCTU Bonee
TOHKMMM U N3 MaTepmana ¢ 60nbLION TENNONPOBOAHOCTLIO.

5.9.2. YcTaHOBKa M3MEPUTENIbHOTO OpraHa BHYTPU KapMaHa. VM3mepuTenbHbI opraH [OoMmKeH ObiTb MOMeLleH Kak
MOXHO 6Gonee 6nnM3KO K CTEHKE KapmaHa, KOTOpbIA AOMMKEH ObiTb YAacTUYHO 3anonHeH Macnom ans obecneyeHust
TEMNNOBOro KOHTakTa. [ins npefoTBpalleHust obMeHa ¢ BO34YXOM KapMaH AOJTkeH OblTb CHaGXeH NpoGKoiA.

Ecnu nsmepexune TemnepaTtypbl NPOBOAMTCSA MPY NOMOLLM TepMonap unu TepmonpeobpasoBaTeneli ConpoTUBIIEHMS,
TO WX NPOBOAHWKM [OOMMKHbI OblTb MpPMBEAEHbI B COMPUKOCHOBEHME C TpyGonpoBoaoM Ha AnvHe B 25 cM U
TENnou3onMpoBaHbl B COOTBETCTBUM C YepT.6.

5.10. ToyHOCTb U3MepeHus

ToyHOCTb onpeneneHnss NoTepb KaropuMeTpUYeckum MeTOAOoM 3aBUCUT OT NMPUMEHSIEMOro MeToda W3MEpeHus, OT
TMNa npuMeHsieMbix NpUBOpoB M OT ownbkn B OueHke notepb 5. B Tabn.2 gaHbl ABe KaTeropun MorpeHocTel
N3MepeHus:

Tabnuua 2
Haumetosatue PesynbTupyloLias NorpeluHoCTb B NpoueHTax oT
KaTteropusa A KaTteropua b
Tennosoe paBHOBecKe £1 -
TennoemKkocTb 1 NNOTHOCTb BOAbI £1 -
Pacxog oAbl 21 -
MpeBbilweHne TeMnepaTypsbl £1 -




* 4
OueHKa notepb ) 205 =3
15

Motepn Pz (nocToBepHoCTb 95%)

125 i5
Mpeaen norpewHocTy (2, e

* MeHblUee 3HavyeHWe OTHOCUTCA K Criyyaro, Korga MNpuHATbI BCE MPeaoCTOPOXHOCTW, nepedncrieHHble B n.5.5.2;

Oonbllee 3Ha4YeHue - ecrnu Pg ocrarTca B npegenax 5% ot P; .

- KaTeropus A COOTBETCTBYET HAMBLICLLEN TOYHOCTHU, KOTOPYIO MOXHO MOMYYMUTb;

- Kateropusa b COOTBETCTBYET nNpuemMrieMomy ypoBH, 4OCTATO4YHOMY B OonbLUMHCTBE cny4yaes.

Ecnn oTHocMTenbHasa MOrpewHoCcTb onpeaeneHns P; onpegensiemasi NorpeLHOCTb U3MepeHnst Pg, oxuaaeTtcs
6onblen 1,5% ansa kateropun A unu 6onbluen 3% ans kateropum b, To KanopnMeTpUUECKMn METOA HE PEKOMEHAYETCS.

5.11. Bo3ayx B kavyecTBe oxJiaxaarollen cpeabl

MprMmeHsieMble MeToAbl UBMEPEHMS 3aBUCAT OT pa3MepoB CUCTEMbI U OT NPUMEHAEMOrO TUMa BEHTUNALUN.

KanopumeTpuyeckuii mMeTon no BO34yXy MOXeT OblTb NPMMEHEH KO BCEM CUCTEMaM BEHTUMAUWMM, Kak Mo
pPa3oOMKHYTOMY ULMKIY, Tak M MO 3aMKHyTOMy. BOo Bpemsi MOHTaxa MawwuHbl He TpebyeTcs YCTaHOBKM HUKaKMX
crneumanbHbIX U3MepUTenbHbIX YCTPONCTB.

KanopumeTpuyeckunii MeTo nNo BO3AYXY AOSMKEH NPUMEHATLCS:

- €CINM MallnHa oxnaxkgaeTcA NOJIHOCTbIO MO Pa30OMKHYTOMY LUUKNY U BTOpI/NHbII7I BOOSAHOMN KOHTYP HE NPUMEHEH;

- ecnu BOAA BTOPUYHOTO KOHTYpa COAEPXWT My3blpbKy rasa, Aenalolime TOYHOE W3MEpEHVE pacxofa Boabl
HEBO3MOXHbIM;

- €CN B KOHTYpe BTOPUYHOW BOZbI HE GbINO NpeaycMOTPEHO YCTPOMCTBO AN M3MEPEHUSI €€ pacxoja U Temneparypbl
M TaKoe YCTPOMUCTBO HE MOXET ObITb YCTAHOBMEHO.

Mpu nNpUMeHeHUM KarnopuUMETPUYECKOTO MeToda Mo BO3dyXy MpegnonaraeTcs, 4YTo cucTtema [ocTturna
TemnepaTypHOro paBHOBECHUS.

MepeTekaHus BO3AyXa MEPBUMYHONO KOHTYypa MeXAy HarpeTbiM M XONoAHbIM BO3[4YyXOM HE OKa3blBalOT BIMSHUS Ha
KarnopvmeTpuyeckne N3MepeHmnsi, MOCKOSIbKY 3TOT BO3[lyX OCTAeTCsl MOMHOCTLI0 BHYTPU PacyeTHOM NOBEPXHOCTY.

Llenbto NpMMEHeEHNs KanopuMeTPUYEecKOro MeToda Mo BO3AyXy SBNSETCA U3MepeHune notepb f:f B COOTBETCTBUM C
n.5.2. [lns aToro AOMKHbI BbITb OMpeaeneHbl pacxod no macce F Q npeBbIlEHNEe TemMnepaTypbl Bosayxa L u

TennoeMKOCTb BO3a4yxa npu NnOCTOAHHOM AaBl1ieHUn Cp .

5.12. OnpepeneHue pacxoaa Bo3ayxa no macce

[ns onpepeneHns pacxofa Bo3fyxa No Macce creayeT U3MepnTb o6beMHbIi pacxoa ) 1 onpenenuTs NNOTHOCTL

BO3gyxa P B mecre n3mepeHus pacxoga no rpadumky 4epT.7 nno n.5.12.4.
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Pacxon () moxeT 6biTb onpefeneH NOCPEACTBOM KannBpOBaHHOW M3MepWUTenbHOI anadparMbl, U3MEpeHnem
CKOPOCTU BO3Jyxa B MONEPEYHOM CEYEHUN, Yepes KOTOPOoe NPOXOAMUT MOJHbIA PacxXof, Ui MeTOA0M CPaBHEHUS.

(N3meHeHHasn pepakumsi, Mam. N 1).
5.12.1. lamepeHne nocpeacTBOM KanMbpoBaHHOIO aspoAMHaMMYECKOro CONpoTUBIIEHUS

B KOHTYp OXnaxpgawuwlero Bo3ayxa BBOOAT ,uma(pparmy, Ha KOTOpOl7I npoBOOAT WM3MepeHue notepu AdaBlieHUd.
,L'l,maq)parma OormkHa b6bITb nogBeprHyTa KaJ'II/l6p0BKe, JaroLen 3aBUCUMOCTb 06 HEMHOIo pacxoga OoT noTepun aaBneHus.
OT1a KaJ'IVI6pOBKa npurogHa TOJNbKO AnA oAHOn onpe,ueneHHoﬁ NNOTHOCTU BO3Ayxa, npu KOTOpOl7I OHa npowu3seneHa,;

3Ha4YeHns1 pacxoda, U3MepeHHbIe B NPOLIECCe UCTbITaHWSA, OIKHbI GbiTb UCMpaBNeHbl Ha NIIOTHOCTL BO3AyXa B MOMEHT
N3MEpPEHUSI.

B kayecTBe uamepuTenbHOW AuadparMbl NPUMEHSIOT NMEepPeropofkM M3 nepdopvpOBaHHOIO NucTa. Takue NUCTbl,
O[VHaKOBbIX pa3mMepoB U kKanMBpoBaHHbIE, AOMKHbI OblTb pasMeLleHbl B NOAXOAALLMX MeCTax NeprneHanKynsipHO NOTOKY
BO34yXa B KONMWYECTBE, AOCTAaTOMHOM ANsi MOMyYeHWUs1 MpU HOpMaribHOM pacxofe Bo3ayxa ferko U3MepumMon notepu

2
naeneHus (100-Ma=10,2 kr/m ™~ =10,2 MM BOA.CT.). YTOObI He yxyAwaTb BEHTUMALMUIO MaLUWHbI Ype3MepHbIM 0bpa3om,
noTeps AaBneHNst He AOMKHA NPEBbILATL BbllleyKa3aHHOEe 3Ha4YeHue.

B yacTHOCTU, MeToA NOAXOAMT AN MaLlMH C Pa3oMKHYTbIM LIMKIIOM BeHTUNAUMK. [Ns nepecyeTa pacxofa Bo3ayxa Ha
Apyrie sHauyeHusi NNOTHOCTU NPUMEHSIIOT hopMyny

P
(=4 Lty (27)
Fa

[ns uamepeHusi Nnotepy AaBreHUst MPUMEHSIIOT MUKPOMaHOMETP C HaKMOHHOM TPYGKOW UM MaHOMETP C AOCTaTOYHO
pacTtaHyTon wkanon (x1 Ma).



|_|pl/| 3aMKHYTOM LUKINEe BEHTUNAUun B Ka4vecTtBe KaJ'IVI6pOBaHHOFO aspognHaMn4eckoro conpoTuBeHna MoryTt ObITb
npMMEeHeHbl BO3gyxXooxnaguTtenu, HoO nx TpyaHo KaJ'II/I6pOBaTb.

5.12.2. 'amepeHne nocpeacTBOM BCacCbIBalOLEn Hacagaku

Mpu pa3soMKHYTOM LMKNE BEHTUMSALMM MOXHO M3MEpSTb pacxof Bo3dyxa CO CTOPOHbI €ro BXoA4a B MalluHy
nocpeacTBOM BcachlBaloLwen Hacagku (4epT.8).

AF

YepT.8
3
Pacxop Bo3ayxa (', M~ /c, BBIMUCASIOT Mo dhopmyrie
Q=ol—"4 (28)

. 2
roe J‘i - nonepe4yHoe cevyeHne BcacbiBarollen Hacaakm, m |

3
F - nnoTHoCTb Bo3ayxa B MecTe uamepeHus, Kr/'m™ ;
£ - pasHOCTbL MeX/y CTaTUHECKUM aBMeHNEM Mo BCackiBaloLLEeN HacaKe 1 OKpyKaloLmum AasneHnem, Ma.

KoadhpmumeHT ot gna cTaHgapTHOW BcacbiBaloWEW Hacagku umeet 3HadveHne 0,98 n He 3aBMCUT OT pacxopa
BO3ayxa.

MonepeyHoe ceyeHWe Hacagku U YUCMO MPUMEHSIEMbIX HAcagoK 3aBUCAT OT U3MepsieMOW NoTepu AaBreHus,
onTMMaribHoe 3HaveHue KoTopor nmeet nopsagok 100 MMa.

5.12.3. lamepeHne MeTogom CpaBHEHNSA

OTOT METO COCTOMT BO BBEAEHUM B KOHTYP OXNaXKAEHUSI MaLLWUHbI YCTPOWCTBA, MO3BOMSIOWETO BbIAENATL U3BECTHYIO
mowHocTe ', kBT, KOTOPOW COOTBETCTBYET YBENMUEHWE M3MEPSIeMOil TeMnepaTypbl oxnaxaatowen cpeabl L4t , K.

Ecnn unsBectHa TennoemkocTb CP, K,D,)K/(KF-K) B MeCTe pacnofioXeHna uamMeputesribHOro yCTpOVICTBa, TO pacxon

oxnaxgatoLlen cpegbl Mo Macce, Kr/c, BIMUCNAT No dopmyre
gp= (29)

5.13. UsmepeHMe NNOTHOCTK BOo3Aayxa

MrnoTHoCTb Bo3ayxa F' siBrsieTcs chyHKUMeN cylecTByIOLLero 6apoMeTpuyeckoro aasnerns & , Temnepatypsl 1
OTHOCUTENBHON BNAXHOCTW BO3AyXa B MECTE U3MEPEHMS.



[laBneHne B MecTe M3MepeHUss Mano OT/IMYAETCA OT aTMOCHEPHOro AaBrieHVss BGNNU3M YCTAHOBKW, KOTOPOE MOXEeT
ObITb M3MepeHo 6apoMEeTPOM WK MOMyYeHO OT MECTHOW MeTeoporornyeckon ctaHumu. BapomeTpuueckoe gasrneHue
JOSKHO SABNATLCA [OEeNCTBUTENbHLIM AABMIEHMEM, a He 3HayeHueM, WUCMpaBfeHHbIM COOTBETCTBEHHO BbICOTE Hap
ypoBHeM Mopsi. TeMnepaTtypa B MecTe U3MEPEHUsI MOXET BbiTb onpedeneHa ¢ AOCTAaTOMHOW TOYHOCTbIO MOCPEACTBOM
06bI4HOTO TEPMOMETpA.

B cnyyae npuMeHeHus Bo3gyxooxnaauTenei Ons M3MEPEHWs pacxoda crieayeT ANs onpeneneHvs NioTHOCTM
BO3ayXa NpuHUMAaThL cpegHee apudMeTUyeckoe 3HaudeHMe MIOTHOCTM MeXay BXOAOM U BbIXOAOM Bo3dyxa U3
oxnaaurtens.

Onsi n3MepeHusi BNaxHOCTU criefyeT NPUMEHSITb creuuanbHbli TMrpoMeTp. MNOTHOCTb CyXOro 1 BNaXHOro Bo3gyxa B
3aBMCUMOCTY OT TEMMepaTypbl NpUBeaAeHa Ha YepT.7. BnusiHne 6apoMeTpryeckoro 4aBneHus BeIMUCISIOT No hopmyne

b
Fa =P‘,§;D'b—' (30)
0

e &g = 1,013%107 pa.

5.14. U3amepeHue npeBbileHua TeMmnepaTypbl Bo3gyxa

N3vepeHne TemnepaTypbl MOXET NpPOBOAMTLCS  MOCPEACTBOM  3reKTpuyeckux  TepmonpeobpasoBatenei
(Tepmonpeobpa3soBaTenen conpoTUBNeEHUs, Tepmonap 1 T.n.). Ecnu npeBbilweHne Temnepatypbl umeeT nopsagok 10 K, To
[0CTaTOYHO TOYHbIN pe3ynbTaT AaloT PTYTHbIE TEPMOMETPLI C LeHon aenexms 0,1 K.

(N3meHeHHas pepakums, Mam. N 1).
5.14.1. 'amepeHue npu BEHTUNALNUM NO Pa3OMKHYTOMY LMKy

B cnyyae maluunH, oxnaxgaemblx OKPYXXaloLLMM BO34YXOM, crnefyeT U3MepsiTb TemrnepaTypy BO3fyxa Ha BXoge U
Bbixofe. PacnpefeneHve Temnepatypbl MOXET 3HAUMTENbHO W3MEHsATbCs. [ns monyvyeHus Havbonee TOYHbIX
pe3ynbTaToB BbIXOAHOE OTBEPCTUE AOMKHO ObiTh pasfeneHo ceTkon ¢ AeneHusMu npumepHo 0,1x0,1 M; TemnepaTypa
BbIXOASILLEro Bo3ayxa AOMKHA M3MepATLCS B NpeAenax Kaxaoro Us Hux.

CKOpOCTb BO3[yxa B CEYEHMM, B KOTOPOM MPOBOOAT U3MEpeHue, OomkHa ObiTb paBHOMepHo. Ecnn a10 He umeeT
MecTa, TO C LeNbl BbIPABHUBAHWSA CKOPOCTEN CriedyeT MOMECTUTb Ha BbIXOAE CrPSAMIISIOWYIO peleTky. JTa pelleTka
MOXET paccmMaTpuBaTbCsl Kak pelleTka CpedHero 3HavyeHuss TemnepaTtypbl M OorbkHa ObiTb 3akpenneHa Ha
TEPMOU30NMPYIOLLMX ONOpax.

5.14.2. amepeHue Npy BEHTUNSILMU N0 3aMKHYTOMY Kpyry

Onsi MalWH ¢ 3aMKHYTbIM LIMKIIOM BEHTUIIALMM PA3HOCTb MEXAy TeMMepaTypor HarpeToro Bo3gyxa v TemrnepaTypon
XONOZAHOro BO3Ayxa Npu Bbixode 13 TeNnoobMeHHMKa onpeaenseT noTepu, NornolaemMble BO3ayxooxnagutenem.

Ecnu ctopoHa HarpeToro Bo3gyxa BO3[yxooxnaauTernei OOCTyMHa, TO ero Temnepatypa MOXeT ObiTb U3MepeHa
PTYTHbIMK TEpMOMeTpamu. TemnepaTtypa Bo3fyxa Ha BXOAE W BbIXOAE AOMKHA U3MEPATLCS B Pa3NUYHbIX TOUKaX, Tak Kak
B pa3HbIX MecTax OHa pasfvyHa BcreacTBue HarpeBaHusl Boabl.

Ecnu cTtopoHa HarpeToro Bo3gyxa BO3[yXOOXNaguTenel HegoCcTynHa, TO ANs U3MepeHUst TeMnepaTtypbl HarpeToro
BO34yXa NPUMEHSIIOT 3NEKTPUYECKME TEpMONpeobpasoBaTeny, NomMelLaemMble MeXay nracTMHaMu Tenfioo6MeHHKKa Tak,
YTOGbl HE UMETb C HAMW COMPUKOCHOBEHNS.

5.15. OnpeaeneHuve TennoeMKocTu Bo3ayxa

TennoemKocTb CyXoro Bo3ayxa npu NOCTOSIHHOM [aBneHun anst o6bIYHOro AnanasoHa AaBneHuin u TemnepaTypbl 7-70

°C npaKTU4ecku MocTOsiHHA U UMeeT 3HadeHne ©p =1,01 kx/ (kr- K). [Ins BnaxHoro Bosayxa ee criefyeT onpefensitb
no 4ept.9.
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5.14.2, 5.15 (UameHeHHas pepakums, Mam. N 1).

5.16. TOYHOCTb U3MepeHuUs

TouHoCTb onpeaeneHna noTepb KanopumMmeTpu4eckMm MeTogom 3aBUCUT OT NpUMeHAeMoro metoga usMepeHus.

nOFpeLIJHOCTb namepeHmna ons Kakaon Kateropun mMetTonoB U3MepeHua B 3aBMCUMOCTU OT NpuUMeHAaeMoro metoaa v

3HaYeHWs1 pa3HOCTM TeMnepaTypbl NpvBeaeHa B Tabn.3.

BenuunHa n metog namepeHuma

MorpeLuHocTb, %

TennoeMkocTb CP

MnoTHOCTL BO3ayxa P

Pacxog Bosgyxa Q , onpegensiembli:

- n3mepuTenbHow anadparmomn

- aHEMOMETPOM UK 3NEKTPUYECKMM Npubopom
- Tpyokown MNuto

- BCacblBaloLLLen Hacagkomn

MpeBbllleHne TemnepaTypbl 4,  uamepeHHoe
PTYTHBIM  TEpMOMETpOM,  TEpMOMapoil  Wnu

0,5

0,5

2,5
+3,0
3,0

+1,5

Tabnuua 3



TepmonpeobpasoBaTenemM ConpoTUBIEHNUS MpU:

sk< Af <10k 2,0
10KE A8 20K +1,0
20 K i M +0,8

5.17. MoAaroToBKa K KanopumMeTpu4eCKUM N3MEpPEHUSM NpPU XKNOKUX oxXnaxaparowmx cpegax

5.17. KanopumeTpuyeckne M3aMepeHusi 4OMKHbI MPOBOANTLCS B KaXKAOM U3 KOHTYPOB OXIaXAeHusi B oTAenbHocTu. B
cny4ae reHepaTopoB, OXaX4aemblX OOHON-eANHCTBEHHOW cpenon, HeoOXoaUMbI OAMH UMW HECKONbKO KariopumeTpoB
ONs macna noAWWnHUKOB M OAWH KanopyMeTp AN BoAbl OXNaXaeHus BoAo- Unu rasooxnaguteneii. Ecnv oxnaxaeHune
reHepatopa OCYLIECTBMSIOT [ABYMS MNEPBUYHLIMU OXNaXk4aloWMMU cpedamu, HanpuMep BOAOPOAOM U BOAOW,
HeobxoOMMbl OAMH UMM HECKOMbKO KarnopumeTpoB coobpasHo cnocoby coefduHeHusi oxnaguTener u obbekTy
N3MepeHUs.

5.17.2. KaHanebl n3MepeHua pacxogoB BOAbl M Macna, a TakkKe TOYKM U3MEepeHUA TemMnepatypbl, peKoOMeHOyeTCA
npegycMatpmeaTtb euwle npu npoekTupoBaHUn CUCTEMDI pr6OI'IpOBO,D,OB. I'Iocne,qyrou.l,vle BCTpanmBaHna U U3MEHEHUA
MOryT NPpUBOAUTDL K 3arpAaA3HeHno Macia nogLwnnHUKOB U KOHTYPOB BOAbI BbICOKOW YNCTOTbI.

5.17.3. Pacxogomepbl ¢ TYpOGUHKON UMKN C CY)XEHWEM CriefyeT yCTaHaBnuBaTb TOMbKO Ha Bpewmsi, Heobxoaumoe Anst
M3MEPEHUS, TaK Kak OHW BbICTPO TEPSAIOT TOYHOCTb M3-3a 3arps3HEHNS UM KOPPO3UWN B KOHTYpaX Cblpov BoAbl. YTOObI

MMETb BO3MOXHOCTb WMX YyCTaHaBnMBaTb U W3bIMaTb bes nepepbiBa pa6OTbI reHepartopa, npuMeHarT 06xoaHble
pr6OI'IpOBO,D,bI B COOTBETCTBUU C qepT.lO, KOTOpPbIE MOTyT ObITb 3aKpbITbl C 0060MX KOHLIOB.

57 57
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370 YCTPOICTBO JOIKHO OCTABAATH CBOGOAHBIMU AfIHBI TPYE { Mexay 3aaBukKamMu U pacxoaoMepoM CrieaytoLLnX
HaVMEHbLLNX 3HAYEHWIA:

- Ha Bxofe = 1:4 ¥ 10-KkpaTHOro HOMUHANBLHOO ANaMeTpa;
- Ha BbIxoAe =2 # 5-KpaTHOro HOMMHANBLHOMO AMaMeTpa.

OxnaxaloLLas Boaa He AoMmKHa NPOXoAUTb Yepes OTBETRIEHVE B 06X0[ pacxogoMepa [ ; Ans 3TOro 3agBuKKk1 & 3

M & 4 B 3aKPLITOM MOMOXEHUN [OMKHbI BbiTh XOPOLLO YNIOTHEHL!, U ANS NPOBEPKN 3TOro CrieayeT npeaycMaTpuBaTh
MeXay HUIMU ManeHLKWUA kpaH .= 5.

5.17.4. Pacxofomepbl, BK/oYas MNpuUMbIKalowme yCTpoMCTBa ANS NepeMellnBaHust CTpyW, a Takke nepeaaTyvku
CUTHarmnoB; ycunuTenu u uaMepuTenbHble NpuBopbl, €Cnv OHWU KUMEKTCH, AOSHKHbI ObiTb MOBEPEeHbl A0 MCMbITaHUS.
YyacTku TpyGOnNpoBOAOB, HAXoAAWMECA MEXAY TOUKaMu U3MEPEHNUA TemnepaTypbl ANa onpeaeneHns ee NpeBbileHus,
OOMKHbl ObITb CHabXeHbl Tennousonauuen. HegoctatouHas TEennousonsAuus MOXEeT BBECTM OlWMBKM B 06oumx
HanpasneHusx.

5.17.5. Ecnn oxnaguTenu HaxoAsTCA BHE Kopryca reHepartopa, TO MOXHO BbINOMAHWUTL KanopuMeTpu4eckoe
M3MepeHue MepBUYHON OXNaxAatloLen cpeapbl, €Cnu BO3OYyLUHbIA TpaKT OMyckaeT YCTaHOBKY annapaTtypbl, NPUrogHomn
ONsl NPaBUMbHOIO M3MepeHUs. B NpoTMBHOM criydae BO34yXONpOBOAbl MEXAY reHepaTopoM U OXNaauTENsIMU OOMKHbI
ObITb CHabXeHbl Hagnexallen Tennousonsaumen, YTobbl obecneynTb yAOBNETBOPUTENBHOE U3MEPEHME BO BTOPUYHOM
KOHType oxnaxaeHus. BosgyxonpoBoabl M KOpMyc reHepatopa AOMKHbl OblTb YMMAOTHEHbl AN YCTPaHEHUs yTeuyek



BO3ayxa.

5.18. KommyHuKaumm n o6opyaoBaHue Ans KanopumeTpUYeCKUX U3MepeHUI B XUAKUX OXNaxaalolwmx cpeaax

MonHble noTtepu, BblIHOCUMbIE oxnaxpgatouwen Boaon, nony4yaroT KMU3MepeHuem pacxoga BOAbl Q M nNosnHoro

npeBsbILEHUs ee TemnepaTypbl Furk.

PesynbtaT He 3aBMCMT OT pacnpegeneHvws BoAbl Mexay napannenbHO BKMIOYEHHbIMW OXNaguTensamu, OoT
pacnpegeneHus rasa n oT pacnpefeneHus notepb Mexay oTAenbHbIMUM KOHTYpamu rasa. Heobxogmma Tennonsonaums
TpyOONpoOBOAOB BOALI MEXAY TOYKaMM M3MepeHusa Temnepatypbl no n.5.9.1.

Mpw nocnepoBaTenbHOM COEAMHEHUN OXNaguTenen, NPUMEHSIEMOM B Cllydae OXnaXaeHust AByMS cpefamu, NorHble
noTepy MOXHO OnpefenuTb W3MEepeHMeM MOSIHOro pacxofa Oxnaxaalollen BoAbl WM MOSHOrO MNpeBbILeHUs ee
Temnepartypsbl. [pn aToM Heobxoanmo obecneudnTb TENNOU3oNAUUID TpybonpoBoaoB BOAbI; €CMNM XKe 3TO nodemy-nmbo
HEBO3MOXHO, TO B Cryvae MocriefoBaTenbHOro COeAUHEHUsS oXraauTenein MoxHO 06onTuck 6e3 Hee, N3Mepsist MOHbIN

pacxod oxnaxpatoweii Bogbl ), HO onpedenss yacTHble npesbiweHns Temnepatypsl Sty u £ty unn navepas

noTtepun, BbIHOCUMbIE BOOON B KOHTYype OXnaxgeHus. AHanornyHble COO6pa)KeHI/IF| MoryT ObITb NPUMEHEHblI N npu
napannenbHOM coeanHeHUn oxnagurenen.

B Lenax noBbIeHUss TOYHOCTU U3MEPEHUS MPEBbLILLEHNUA TeMNepaTypbl oxXNaxgalolen cpedbl crneayeT npoBoauTb
M3MepeHne Kak MOXHO 6oriee BbICOKOrO MpeBbieHUs Temnepatypbl. [na aToro cnedyeT B HauGomnbluen BO3MOXHOW
CTeNeHn YyMEeHbLUNTb Pacxon oxnaxaatoLleln cpepl, He BbIXOAA U3 JOMNYyCKaeMbIX 3Ha4YEHWUI TeMMNepaTypbl.

310 Gonee NPUMEHMMO NpY JOCTAaTOYHO XOSIOAHOM OXNaXdalolen Boae, YeM B Criydae NpUMEHeHUsl KoHAeHcaTa B
KayecTBe oxnaxaarLlen cpeasl.

Ecnu npeBbilleHre TemnepaTypbl oxnaxaatoLleid cpeabl Npu KanopumMeTpUieckux U3MEPEeHUsX CIULLIKOM Marno U He
MOXeT GbiTb [JOMyLIeHO W3MEHeHMe ee oOGbeMHOro pacxofa (Hampumep, Macrna B MOALWMMHUKAX), TO B MpoLecce
U3MepeHUs NMONe3HO BbIAENWUTb NOTEPU B OTBETBIIEHUM Yepe3 KOTOPOE TEYET TOSbKO YacTb LMPKYNUPYIOLLEN XUAKOCTM
(4epT.11), 1 BO3BpaTUTL B OXNaxaatollyto cpedly 3Ty YacTb npu Gonee HU3KOW Temnepatype. 310 TpebyeT 4OCTaTO4YHO
HU3KOM TemmnepaTypbl BTOPUYHOM Oxnaxaarollei cpedbl. MeTon KanopuMeTpuu B OTBETBIIEHUM MO3BOMSIET Nony4vatb
fornee 3HauMTenbHbIe PasHOCTU TemnepaTypbl i 1, criefoBaTenbHO, MOBLICUTL TOYHOCTb M3MepeHusi. Cyxarollee
YCTPOWCTBO NMO3BOMNSIET NONYYUTh HAANEXallee pacnpeaeneHe Mexay napannensHeiMu TpyGamu.

OpoccenbHoe ycTpoMcTBO

= %
{g
S

Mpoccenswoe ycmgo&cmﬁa
AW

—- e

() - pacxopomep; g - TeMnepaTypa HarpeToi oxnaxaatoLen xuakocty; ty - Temneparypa,

Ao KOTOpOI7I oxnaxaeHa 4YaCTuU4HO OTBETBJIEHHaA oxnaXxaawwasa XXNOKOCTb; ';'.EI'K - TeMmnepartypa cMecu

Yept.11

(N3meHeHHas pepakums, Mam. N 1).

6. BbIMUCJIEHUE KnA NP KOCBEHHOM OMNPEOENIEHUAU



6.1. MawmnHbI NOCTOSAHHOIO TOKa

6.1.1. MexaHu4eckue notepu me [OSKHbI ObITb onpefeneHbl OMbITHBIM MyTeM MPU TOM 3HAYEHWU 4acTOThbl

BpalleHuns, Ana KoToporo npoeoasaT onpegenexdne Krf. OHu MoryT 6GbiTb onpefeneHbl MeTogaMu: AMHamoMeTpa,
TapUPOBaHHOTO ABWraTernsl, HeHarpyXeHHoro Asuratens (3KCTpanonsauuein naMepsieMbix NOTEPb Ha HyrneBoe 3HayeHue
NPUMOXEHHOTO HaNpPsKeHUs), CAaMOTOPMOXEHUS 1 KariopUMeTPUYECKUM.

6.1.2. MoTepu B CTan u 406aBOYHbIE MOTEPU XONOCTOMO XOAA Fpp YCHOBHO MPUHUMAIOT HE3ABUCALLMMM OT Harpyakm
1 paBHLIMM NOTEPSAM MPU XONOCTOM X0A€e C TEMU 3HAUYEHUAMMW HANPSHKEHWUS U YacToTbl, ANt KOTopbIX onpeaenstoT K.
[lnsi MaLUMH OYeHb HU3KOTO HaMPSXKEHUS!, €CIN 3TO YCTAHOBIEHO B TEXHUYECKUX YCIOBUAX Ha 3NEKTpUYEcKme MalluHb

KOHKPEeTHbIX BMWOOB, 3TU NOTEPU [0NyCKaeTCA onpenendatb npu HanpsaXeHun, yBermiM4eHHOM And reHepartopa u
YMeHbLUEeHHOM OnaA ABUratena Ha nageHne HanpsaxeHusa B Lenn aKopa Anda paccMmatpuBaemMoro Toka.

(N3meHeHHasn pepakuusi, Mam. N 1).

6.1.3. OcHOBHble MNOTEPM B Liensax paboumx 06MOTOK PH onpeaensoT no n.2.3.

6.1.4. ToTepn Ha BO3OyxaOeHue PB onpegensitoT cornacHo n.2.4 no TOKy BO30YXOEHWsi, COOTBETCTBYHOLLEMY

paccMaTtpvBaemMomy pexumy paboTbl. ECnn 3TOT TOK He MOXeT GbITb MONyYeH U3 OMbITa Harpy3ku, TO NPU HOMUHaNbHOM
pexume paboTbl ero cneayet npuHumaTs no MOCT 10159.

6.1.5. dnekTpuyeckme NoTepu B LLETKaxX Pm onpepensioT no n.2.5.

6.1.6. [JoGaBouyHble MOTepu Mpu Harpyake Pu npy HOMMHANBLHOM pexuMe paBoTbl, €CnuM HEeT WHbIX YyKasaHWun,

NPUHUMAIOT PaBHbIMU:

1% HOMMHanNbHOW NOLBOAMMOMN MOLLHOCTW ABUratens UM HOMWHANbHOW OTAaBaeMOW MOLLHOCTU reHepartopa Ans
HEKOMMEHCMPOBAHHbLIX MaLUWH;

0,5% HOMWHanbHOM NOABOAUMOW MOLLHOCTW ABUraTens uinv HOMUHaNbHOM OTAaBaeMoW MOLLHOCTM reHepaTopa Ans
KOMMNEHCMPOBAHHbLIX MaLUWH.

[ns MalnH ¢ HeM3MEHHO YacTOTON BpaLLEeHUs HOMUHANbHYIO NOABOAUMYHO UM OTAaBaEMYH MOLLHOCTb BbIYMCIISIOT
Kak Npov3BeaeHne HanbonblLIero HOMMHANBHOMO HANPSPKEHNST HA HaMBONbLUNA HOMUHAMBHBIV TOK.

Ons pBuratenein c 4acToTOW BpaLLEHWsl, PErynupyemMoi M3MEeHEHWEM MPUMOXKEHHOTO HAMPSKEHWUS, HOMUHANbHYO
NnoABOAVMMYIO  MOLLHOCTb  BbIYMCISIOT A1 KaKOOW  YacTOTbl  BpallEHUsl KakK MPOM3BEAEHUE  HamnpshkeHus,
COOTBETCTBYIOLLEro 3TOM YacTOTE BpaLLEeHUs, HA HaMBOMbLUNA HOMUHANbHbIN TOK.

[na pBuratenen c 4acToTomn BpaLleHuda, perynmpyemoﬁ N3MEHEeHNeEM BOB6y)K,D,eHVIF|, HOMWHAIbHYIO NoaBOANMYHO
MOLLUHOCTb BbIYUCIAIOT Kak npon3seaeHne HOMUHalrlbHOro HanpsaxeHua Ha HanbOMbLUMIA HOMUHANbHbLINA TOK.

Onsa reHepaTtopoB C perynmpyemoﬁl yactoTon BpalleHunsd, y KOTOPbIX HanpsaxeHune nogaepxmeaeTcA HEUM3MEeHHbIM 3a
c4yeT USMeHeHnA BOS6y)K,D,eHI/IF|, HOMWHAIbHYO OTAaBaeMy MOLHOCTb BbIHUCIIAKT Kak npou3BegeHne HOMUHarbHOro
HanpaxeHna Ha HanBonbLUNA HOMUHATbHbIN TOK.

3HauyeHuss 006aBOYHbIX MOTEPb MPU YacToTe BPaLLEHUsl, COOTBETCTBYIOLLEN MOMHOMY MOS0, AOMKHbI BbiTb TaKUMU,
KaK yKkasaHo Bbille; 3Ha4YeHUss 406aBOYHbIX MOTEPb NPY APYrUX YacToTax BpaLLleHUst JOIKHbI BbIMUCTATLCS YMHOXEHUEM
Ha KoachdpuumeHTol Tabn.4. [Ona OTHOLIEHMA 4YacTOT BpaLEHUs, OTNMYalLWMXCA OT YyKasaHHbiXx B Tabn.4,
COOTBETCTBYIOLLME KOIDDULMEHTBI ONPEAENAOT MHTEPNONSALMEN.

Tabnuua 4

OTHoOLLEHNe haKTUYECKOW YacTOTbl BpaLLEHNst K HaMMEeHbLLEN KoadhcomumeHt
HOMUWHanbHOW AN NPOAOIMKUTENBHOIO pexnma paboThbl

1,5:1 1.4




2:1 1,7
3:1 2,5

4:1 3,2

6.2. MHoroda3Hble aCUHXPOHHbIE MaLUUHbI

6.2.1. MexaHuyeckmne noTepn Fyg. [OMKHBI BbiTb ONPeAeneHbl OMbITHLIM NyTeM MU HOMUHANBHO YacToTe. OHu

MOryT ObITb OnpeaeneHbl METOOOM HeHarpyXeHHoro asurartensi no n.3.3.3, METO4OM AMHAMOMETPa U TapupOBaHHOIO
asuratens no n.3.3.2 unu KanopumeTpuyeckMM MeTOAOM B COOTBETCTBMM C pasa.5. B gBuratensix ¢ nocTOSHHO
npunerarLmMMmn LeTkammn NocrnegHne AoMmKHbI OblTb HANOXeHb! Ha KonbLa B NOSIHOM KONMYecTBe.

0Onsa gBuratenem C NOBBILWEHHBIM CKOMIBXEHUEM MeXaHW4eckue noTepu onpeaendarT Mo corfnacoBaHUo Mexay
n3rotoemtenem n I'IOTpe6VITeﬂeM.

6.2.2. MoTepu B cTanM u 406ABOYHBIE NOTEPU XOMOCTOrO X0Aa £y [AOMKHbI BbITh ONpeAeneHs! ONbITHBIM MyTeM Npy

HOMMWHAamMbHbIX 3Ha4YEeHNAX YacToTbl U HanpsxeHus. OHWM MOryT GbITb onpeaeneHbl METOAOM HeHarpy>XeHHOro Asuratens
no n.3.3.3 nnn kanopMmeTpuyeckumM MeToAoM B COOTBETCTBUM C pasa.b.

Ons gBuratenen ¢ M3MEHEHWEM YacTOThbl BpaLleHUsi MOCPEACTBOM NEPEKMoYeHUss OGMOTKM cTaTopa Ha pasnuyHble
yucna nap NontCcoB MexaHW4eckue NnoTepu U cyMmy NoTepb B CTanu U 406aBOYHBIX MOTEPL XONOCTOrO Xo4a HaanexuT
onpenensiTb AN KaXZoro Yvcra nap nontocoB OTAENBHO.

(N3meHeHHasn pepakuusi, Mam. N 2).

6.2.3. OcHoBHble NOTepM B paboyen uenm

2
MoTepu B 0BMoTKe cTaTopa /{ 5y onpepensioT no n.2.3 kak npousseaeHe KBaapaTa (asHoro Toka | Npu AaHHOM
pexume paboTbl Ha CONPOTUBINEHNE OAHON hasbl OOMOTKM Rl, npvBedeHHoe K pacyeTHon paboyen Temnepartype no

n.1.4, u Ha uucno das
— 2,
P]'.'[l =y irl Rl' (31)

MoTepun B 06MOTKE (hasHoro potopa PJ-.Q onpeaensaT NnogobHO NpeabiayLMm Kak NpousseaeHne KBagparta gasHoro
Toka poTopa fg npyv LaHHOM pexume paboTbl Ha COMpoTMBNEHME oAHOM ha3bl 0OMOTKM Rg, npuBegeHHoe K

pacyeTHoi paboyen Temneparype, U Ha Ynicno das #ig

= 2,
PLQ—P?EQIQ Rg. (32)
Mpumeuanme. Yncna das 06BMOTOK cTaTopa 1 poTopa MOryT BbiTh PasnMYHbI, HaNpUMep AByxdasHas o6MoTka poTopa

npw TpexdgasHon oOMOTKe cTaTopa Unm HaobopoT.

|_|0Tepl/l B 0OMOTKeE KOPOTKO3aMKHYTOro poTtopa P]':Q onpenendrT Kak npoun3seaeHune 3J'IeKTpOMaFHI/ITHOVI MOLLHOCTHU

Pm, rnepegaBaemMoit MarHMTHbIM MOfieM CO cTaTopa Ha POTop, Ha CKOMbXeHWe &, BblpaXkeHHOe B OTHOCUTENbHbIX
eguHuuax

Pyg = Fay 5. (33)

OneKTpoOMarHUTHy0 MOLLHOCTb Pm BbIYMCIISAOT Kak pasHOCTb MexXay NOABOAUMON MOLLHOCTbIO Pl M notepsiMu B

cTtanu n nobaBoYHbIMK noTepAaMmn npu XorocTom xoge PCT N OCHOBHbIMU NOTEPAMMN B obmoTke cTaTtopa P]':'[l



Pa]'.'[ = Pl _PI:T _PHI . (34)

Ecnu vcnbiTaHue ABuUratensi nog Harpy3kol He MoXeT ObiTb NPOBEAEHO HU NPU HOMUHAMBHOM, HU MPU MOHWXKEHHOM
HanpsbkeHun, TO TOK cTaTopa, KO3(MULUMEHT MOLLHOCTM U CKOMbXEHWE MOryT ObiTb OMpeaeneHbl Mo KpyroBow
aunarpamme, yctaHosnenHon B FOCT 7217.

Mpwv onpeneneHny OCHOBHbIX NOTEPb B paboyeit Lenu MallvH NepeMeHHOro Toka, nMtaemblx oT npeobpasosaTtenen,
npu OaHHOWM Harpyske 3a TOK cTatopa MpUHUMatOT CpefHeKBafpaTUYecKoe 3HayeHWe Toka cTaTtopa Mpu HamnpsikeHuw,
paBHOM NEPBOW rapMOHUYECKOM NUTAKOLLIErO HANPSXKEHUS.

(N3meHeHHasn pegakuus, Mam. N 1, 2).

6.2.4. OnekTpuyeckue noTepu B LLETKax Pm onpeaensaT TOMbKO B Cryyae Asuratens ¢ asHbiM pOTOPOM W

MOCTOAHHO MPUMerawWmUMK LWEeTKaM U BbIYUCMASIOT Kak MPOM3BeAeHWe MafeHUs HanpshkeHus,, MPUHUMAEeMoro B
COOTBETCTBMM C MaTepuarnoM LLEeToK No n.2.5, Ha TOK B KaXXO0M KOIlbLie Y Ha YMCIOo Komell.

Mpumevanne. B cnyyae poTopa c AByxcdaszHoM OOMOTKOM crnefyetr yvecTb, YTO TOK B KOMbLE, K KOTOPOMY
npucoeavHeHsl 06e da3sbl, Gonblue Toka B ABYX APYrUX KOMbLAX.

6.2.5. [lo6aBo4YHbIE NOTEPU NPU HArpyske Pu onpegensitoT onbiTHbIM NyTem no FOCT 7217. Mpu HeobxogmmocTu, no

cornacoBaHuo fo6aBoYHbIE NOTEPU MPUHMMAIOT MPU HOMWHANBHOM pexume paboTbl paBHbiMM 0,5% OT NOABOAMMON K
asuratento mowHocth unun 0,5% oT oTaaBaemMown reHepaTopoM MOLLHOCTU. Mpu Harpyske, OTIIMYHOW OT HOMWHAIbHOM, UX
nepecyunTbiBatoT No n.2.6.

(N3meHeHHas pepakums, Mam. N 2).

6.2.6. [JononHuTenbHble NOTEPU NPU Harpyske PD.'DI[ onpeaensoT no n.2.7, a Takke Mo AOMNOSHATENbHLIM NOTEePsIM,

BbIYUCMEHHBIM MO AaHHbIM OMbITa HEHAarpy>XeHHoro Apuratensi, nMTaemoro oT npeobpasoBaTens, U NepecyUTaHHbIM
NponopuMoHanbHO KBagpaTty Toka Harpy3ku. Npu Heo6XogMMmocTW, MO COrfacoBaHMI0 C 3aKa34yMKoM [OMONHUTENbHbIE
noTepy NPUHUMAKOT MPU HOMUHANBLHOM pexume paboTbl paBHbIMKM 1% OT NMOABOAMMONM K ABUraTento MOLLHOCTM Npu
KO3(PPUUMEHTE MNCKAKEHMSA CUMHYCOMOANBHOCTU KPMBOW MUTAOWEro HanpskeHus He 6Gonee 10%. [pu Harpyske,
OTMMYHON OT HOMUHATBHOW, UX NePeCcYMTLIBAOT No n.2.7.

(BeegeH pononuHutensHo, Mam. N 2).

6.3. MHoroda3Hble CUHXPOHHbIE MaLUUHbI

6.3.1. MexaHuyeckue nortepu me DOJMKHbI ObITb onpegeneHbl ONbITHbIM NyTEM NpPU HOMWHanbHOM YacTtoTe. OHu

MOryT ObITb OnpeaeneHbl METOAOM AMHAMOMETpA M TapupoBaHHOro Asuratens no n.3.3.2, MeTOAOM HeHarpy>KeHHOro
asuratena no n.3.3.3, METOOOM CaMOTOPMOXEHUS B COOTBETCTBMM C pasd.4 Wnu KarnopumeTpuyeckum MeTOAOM
cornacHo pasg.5.

6.3.2. I'IOTele B cTanun u gobaBoyHble noTepun XOoJI0CTOro xoaa L .. AOJIKHbI ObITb onpeaeneHbl ONnbITHbIM NyTEM Npu

HOMWHAIbHbIX 3Ha4Y€HUAX 4acCTOTbl U HANPAXEeHUA U yCIOBHO NMPUHUMAKOTCA HE 3aBUCALLMMU OT Harpysku. OHun MoryT
ObITb onpegeneHbl TeMn XXe MeTogamMu, 4To U MexXaHn4Yeckne noTepu, no n.6.3.1.

6.3.3. CymMa OCHOBHbIX MOTEPb B Lensax paboymx o6MOTOK u Ao6aBOYHbIX NOTEPb NPU Harpyske (NOTEPU KOPOTKOro
3aMblKaHus) PK JOrmkHa GblTb onpefeneHa onbITHLIM MYTEM MPYU HOMUHANbHLIX 3HAYEHUSIX YaCTOThbl U TOKa KOPOTKOrO

3aMbIKaHWS1 M YCNOBHO MNPUMHUMAETCS He 3aBuCsALler OT TemnepaTypbl 0o6MoTkM. OHa MoxeT ObiTb onpegenexHa
MeTodamy OMHaMoOMeTpa WM TapupoBaHHOIO ABuraTtens no n.3.3.2, cCaMOTOPMOXEHWSI B COOTBETCTBUM C pasg.6 u
KanopumeTpu4eckuM MeTOAOM cornacHo pasf.5. Mpu Harpyskax, OTNUYHbIX OT HOMMHanbHOW, AaHHble MoTepu
nepecyMTbIBalOT NPOMNOPLMOHANbHO OTHOLLEHUIO KBaApaTOB TOKOB.

[Ns CUHXPOHHbIX MALLMH MOLLHOCTBI0 100 KB-A 1 Hbke AonyckaeTcs onpeaensiTb OCHOBHbIE MOTEPU B 0OMOTKE siKopsl
Bbl4McneHeM no n.6.2.3, a go6aBoyHble notepu - no n.6.2.5.

6.3.4. MoTepn Ha BO3OYyXaeHNe PB onpeaensitoT no ToKy BO3OyxaeHust no n.2.4. Ecnv Tok BO3OYyxaeHus npu



OaHHOM pexume paboTbl HE MOXET ObiTb OMpeferneH OMbITHbIM NMyTeM, TO €ro crnegyeT onpeaensTb NOoCpeacTBOM
NOCTPOEHUS1 BEKTOPHOW Auarpammel, yctaHoBneHHon B FOCT 10169.

6.3.5. DnekTpuyeckne NnoTepu B LLeTKax Pm onpeaensitoT No TOKy BO30YXaeHusa cornacHo n.2.5.

6.4. nOHpaBKVI NMPU OTKNOHEHUAX 4YaCTOTbl NMUTAHUA UITN YaCTOThbl BpaweHNA OT HOMUHAalNbHbIX 3Ha4YeHumn

6.4.1. Ecnu vactota BpaLleHna nnn 4actota UCTOYHUKA NUTaHnA npu onbitax onpegeneHna MexaHn4eckux notepb 1
noTepb B CTalin OTNN4YarTCA OT HOMUHAIbHbIX, HO He bonee yem Ha 2%, TO n3MepeHHble 3Ha4YeHna noTepb crnenyert
npuBecT K HOMMUHaIbHbIM 3Ha4YeHUAM 4acCcTOTbl BpalleHUAa Unn 4actoTbl UCTOYHUKA MUTaHUA. Onsa atoro n3mMepeHHoe
3Ha4YeHne HanpsaXxeHua crnegyeTt nepecyHuTbiBaTb NponopumoHaribHO nepBon CTeneHn 4acToTbl BpaleHna nnn 4actoTbl
NUCTOYHUKA NUTaHUA, noTepu B CTanu - nponopunoHarnbHO CTeneHu 1,5 yactoTbl BpalweHna unm 4actoTbl UCTOYHUKA
NMNTaHUA N MexaHn4yeckme notepun - nponopumnoHanbHO KBagpaTy YacToThbl BpalleHnA 1Uinn 4acTtoTbl NICTOYHUKA MUTAHUA.

Ecnu HanpsbkeHHble NpuW ONbITE ONpeaeneHns NoTepb B CTanu*, NpMBeAEeHHOE K HOMUHANbHON YacToTe BpalleHus
WM HOMMHAIIbHOM 4acTOTe WCTOYHMKA MUTAHWS, OTIMYAETCs OT HOMUHANbLHOrO He Gonee Yem Ha +5%, TO moTepu B
cTanu, NpuBeAEHHbIE K HOMMHAMIBHOW YacToTe BpaLLEeHUst UM 4acToTe UCTOYHMKA MUTaHWS, crieayeT nepecyMTbiBaTb
nponopLuoHarnbHO KBagpaTy HanpsiKeHus.

* TeKCT COOTBETCTBYET opurmHany. - lNpumedanune nsrotosutens 6asbl JaHHbIX.

7. IPEOMNOYTUTENDBbHbLIE METOObl ONMPEAENIEHNA NOTEPL U KN
7.1. MawmnHbI NOCTOSAHHOIO TOKa

[nsa poBuratenen n reHepaTopoB C rapaHTUMpoBaHHbIM 3HaveHnem KI[ Hwke unu paBHbIM 85% npeanoyTUTenbHbIM
MeToaom onpegenexns notepb u KMNQ asnseTca meton TapMpoBaHHOW BCNOMOraTeribHOM MallmHbl no n.3.2.3.

Onsa gBuratenen M reHepaTopoB C rapaHTMpoBaHHbIM 3HauveHnem Kl Bbiwe 85% npeanovtutenbHbIM SIBNSAETCS
MeTopA kocBeHHoro onpefenenHus KM ¢ onpegeneHnem CyMmmbl MEXaHUYECKUX MOTEPb M NOTepPb B CTanu n o6aBOYHbIX
noTepb XOfIOCTOr0 xo4a MeToAOM TapupoBaHHOro Asuratens no n.3.3.2 unM MeToAoM HeHarpyXeHHOro gsuratens no
n.3.3.3 n onpegeneHnem Bcex NoTepb NP Harpyske Bol4ucneHnem no nn.6.1.3-6.1.6

7.2. MHOrocasHble aCUHXPOHHbIE MaLUUHbI

[Ns acuMHXPOHHbIX ABUratenen ¢ rapaHTMpoBaHHbIM 3HadeHvem KM Hwxke mnu paBHbiM 85% npeanoyTUTenbHbIM
SABNSAETCA METOA TapUpOBaHHOWM BCNOMOraTenbHON MaluunHbl no n.3.2.3.

[ns acvHXpOHHbIX OBUraTenen C rapaHTUpoBaHHbIM 3HayveHuem KM Beiwe 85% npennodTuTenbHbIM SABNSIETCA
mMeToA KocBeHHoro onpegenenns K[ ¢ onpegeneHnem nocTosHHbIX NOTEPb METOAOM HeHarpy>KeHHOro Asuratens no
n.3.3.3 n onpegeneHnem Bcex NoTepb NP Harpyske BblMUCIEHWeM no nn.6.2.3-6.2.5.

7.3. MHorodasHble CUHXPOHHbIE MaLUUHbI

Onsa MHOFOdJaBHbIX CUHXPOHHbIX asuratenen u reHepartopos C rapaHTMpoBaHHbIM 3Ha4YeHnemMm Krg Huke nnu PaBHbIM
85% npeanoYvYTuTesribHbIM METOAOM onpeaeneHna KM senaetca metoq TapI/IpOBaHHOVI BCNOMOraTesibHOM MallUWHbI.

[N CMHXPOHHBLIX ABWratenen M reHepaTtopoB ¢ 6Gofiee BLICOKUMU rapaHTUpoBaHHbIMU 3HadeHusamu KIL, kpome
rMAporeHepaTopoB C BepTuKasibHbIM BafioM, BriepBble COGUPaeMbIX Ha MecTe YCTaHOBKM, NPeanoYTUTENbHbIM ABNSETCS
meTop KocBeHHoro onpeaenenua KM ¢ onpegeneHneM MOCTOSIHHbIX MOTEPb M CYMMbl OCHOBHBLIX MOTEpb B LiEnsiX
pabounmx OGMOTOK M [06aBOYHLIX MOTEpb MNPU Harpyske MeTOAOM TapupoBaHHOro Apuratens no n.3.3.2 u ¢
onpepeneHveM notepb Ha BO3BYXOEHWE U aNeKTpMUYeckmx noTepb B LeTkax no nn.6.3.4 1 6.3.5.

[ns rugporeHepaTtopoB C BepTUKaNbHbIM BarioM, BrepBble cobMpaeMbiXx Ha MeCTe YCTaHOBKM, NPeAnoyTUTENbHbIM
ABNseTca meTod kocBeHHoro onpepenexus K[ c onpegeneHMem MexaHW4ecKMX MoTepb, CYMMbl NOTEPb B CTanmu U
[00aBOYHbIX MOTEPb XOMOCTOrO X04a M CyMMbl OCHOBHBIX NOTEPb B Liensx paboymx 06MOTOK 1 A06aBOYHbIX NOTEPL NpU
Harpyske MeTogoM CaMOTOPMOXEHUS B COOTBETCTBMU C pasd.4 unm kanopumeTpuyeckum MeToAoM CorfiacHo pasg.5 u ¢
onpegeneHmem notepb Ha Bo30yXAeHME 1 3NEKTPUYECKNX NOTepb B LWweTkax no nn.6.3.4 n 6.3.5.

B cnyvae onpegeneHuss cymmbl Bcex MOTepb MPW HOMWHANBLHOM WM WHOM 3afaHHOM pexume paboTbl
KanopumeTpuyeckuM MeTOAOM criefyeT BBECTVM MOMpaBKy K MNOTepsM Ha BO30yXOEHMEe Ha OTnvuMe pearbHOW
TemnepaTtypbl 0OMOTOK BO30YyXAEHMS NPpK ONbITE OT pacyeTHON paboyen TemnepaTypbl.



