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5. BBAMEH I'OCT 11828-75 pa3a. 6

6. CCbIJIOYHBIE HOPMATHUBHO-TEXHNYECKHE JOKYMEHTBI

O6o3nauenne HT /I, Ha KOTOPHIHA JaHa CCHUIKA Howmep myskTa
I'OCT 7217-87 2.6,6.2.3,6.2.5
I'OCT 8865-93 1.4
I'OCT 10159-79 6.14
I'OCT 10169-77 6.3.4
I'OCT 11828-86 1.2

7. U3BAAHUE (aBryct 2003 r.) ¢ U3menenmsmu Ne 1, 2, yTBepKICHHBIMH B OKTSAOpe
1988 r., aBrycte 2002 r. (MYC 1-89, 11-2002)

Hacrosmmii crannapT pacmpocCTpaHseTCs Ha BpAIAIONIMEcs] JJIEKTPUYECKHE MalluHBI
IIOCTOSTHHOTO M TIEPEMEHHOTO TOKa 0€3 OrpaHNyYeHHs] MOIHOCTH, HANPSHKCHUSI U 4aCTOTHI U
yCTaHaBJIMBAET METO/IbI ONpeeNICHHs TTOTeph U Koaddurmenta moneszHoro aevictus (KI1T).

CraHzgapT He paclpoCTpaHSETCs HA JJIEKTPUYECKHE MAIINHBI, NpeIHa3HaYeHHbBIE IS
MPUMEHEHHS Ha MOABM)XHBIX CPECTBAX Ha3eMHOT'0, BOJHOI'O, BO3IYLIHOTO H KOCMHYECKOTO
TpaHCHOpTA.

CranpapT npurojeH s ueiel cepTrudukanny.

(M3meHenHas penakuusi, A3m. Ne 1, 2)
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1. OBIME NMOJOXEHUSA

1.1. CocTosiHMEe MAIIMHBI IPH HCHBITAHUAX

HcnbiTanug AOJKHBI NPOBOAUTHCS HA MCHOPABHOM MalllMHE CO BCEMH 3aKPBITHSIMH,
YCTQHOBJIIEHHBIMU TaK, Kak 3TO Tpedyercss Ui HOPMalbHOH pa0oOTHl. YcCTpolcTBa JuIs
aBTOMATHUYECKOrO PEryJINpOBaHMs HaNpsDKEHUS! WM YaCTOThI BPAIIEHUS, HE COCTaBIIAIOLIIE
HEOTHEMJIEMBIX YacTel MAaIIMHBI, JOJDKHBI OBITh BBIBEACHBI M3 JEHUCTBHA, €CIM HHOE HE
oroBopeHo. llleTkn Ha KOJUIEKTOpaX MpH OTCYTCTBHH JIPYTHX YKa3aHUN TOJDKHBI HAXOAUTHCS
B IIOJIOXKEHHH, COOTBETCTBYIOIIEM HOPMAIbHOM SKCIUTyaTallMM MAaIIWHBI; OJHAKO, IPH
ONpEJENCHNN MOTEPh B CTAIM INETKH JOJDKHBI OBbITh IIOCTaBJICHBI B HEWTPaJbHOE
MIOJI0’KEHHE, ECIIU 3TO JOITyCKACT KOHCTPYKIIUSI MAIlIHBI.

HVcnbiTanus ciegyeT NpOBOAUTDH MPH NPAKTUIECKH YCTAHOBHBIICHCS TEMIIEpAType OIop
(HOIIMITHUKOB ¥ TOAIMSATHUKOB) HCIBITYyeMOl MammMHbBL. B cilyyae HEBO3MOXKHOCTH
HETOCPECTBEHHOI'0 U3MEPEHUs TEMIIEPaTyphl OIOp MAIllMHA J0JIKHA 0 Hayaja UCIBITaHUS
BpamatbCcs 0€3 Harpy3Kd NpW HOMHHAJIBHOW YacTOTE BpAILEHUS B TEUCHUE BPEMEHH,
yKa3aHHOTo B Ta0I. 1, eciM MHOE HEe YCTAHOBJIICHO B CTaHIAPTaX WIIM TEXHUUECKHUX YCIIOBHUIX
HA KOHKPETHBIE BBl MAIIVH.

Ta6mumna 1
MOIIHOCTE ITpoIOKUTENBHOCTD BPAIIICHHSI, MHH
MalKHEL, KBT [ mpu meproandecknX UCIBITAHUSAX MAIIIHH C MPU TPHEMOCAATOYHBIX
(xB-A) MOAIITUITHAKAMHY KaueHWs WITH HCIBITAHNAAX MAIIUH C
MPUEMOCIATOYHBIX HCIBITAHUSIX MAIIUH C MTOAIITUITHUKAMI KaueHMs
MTOAIIHUITHUKAMHU CKOJIBKEHUS
Jo 1 10 5
Cs. 11010 30 15
» 10 » 100 60 30
» 100 » 1000 120 60
» 1000 240 120

IIpy wucnblTaHUM Ha MEXaHU3UPOBAHHBIX M ABTOMATHU3UPOBAHHBIX MCIBITATEIBHBIX
YCTPOMCTBAX JIOIMYCKACTCsI YMEHBIIICHIE BPEMEHH 110 TadI. 1:

1o 1 MAH — JIs MaIyH MOITHOCTEIO 710 10 KBT;

0 2 MHUH — JUUISI MaIlIMH MOIIHOCTHIO cBhIIe 10 kBT.

IIpy uCHBITAHUSAX MAaUH TEPEMEHHOTO TOKA, IMHUTAaeMBIX OT IOIYIPOBOIHUKOBBIX
mpeobpa3oBareneil  (mamee TpeoOpazoBaTelici), MOIDKHBEI TNPUMEHSATBCS T€  THIIBI
npeobpas3oBaTeneii, ¢ KOTOPEIMHA OHU OyIyT AKCIUTyaTHPOBATHCS.

(A3menennas penakuusi, U3m. Ne 2)

1.2. 3mepurenbHble npudopsl u criocodsl namepenunii—rio 'OCT 11828.

Ilpumeuanue. TIpy WCHBITAHUAX MAIINH IEPEMEHHOTO TOKA, MUTAEMBIX OT HpeobpasoBaTelieH,
ClIeyeT YYHUTHIBaTh, YTO HPHUMEHSIEMBIC HMPHOOPH! JOJDKHBI OBITH CIIOCOOHBI Pa0OTaTh B MIMPOKOM
CHeKTpe (Auana3oHe) 4acToT.

(M3menennas penaxuusi, Azm. Ne 1, 2)

1.3. KII rpynnsl MammH

B ciyuae musmepenust obmero KIIJ mnm obmiero 3HadeHust moTpedisieMoll MOITHOCTH
TPYIIBI MalIWH, COCTOSIIIEH U3 IBYX 3JEKTPUYECKUX MAIIWH MM OJHOW MAIIMHBEI M OJHOTO
TpaHcdopMmaropa, OJHOTO TEHEepaTopa M €ro NPUBOAHONW MAIIMHBI WK OJHOTO JBUTATelIsl U
MPUBOAMMOW WM MAaIIWHBI, oTAenbHble 3HaueHWs KIIJ[ ykxaseiBate He TpebOyercsa. Ecmm
otaenbHble KITJI mpuBoasTCs, TO X CIEAYEeT pacCMaTPUBATh KaK OPHEHTHPOBOYHBIE.

1.4. TIpu OTCYTCTBHH APYTHX yKa3aHHMil Bce TIOTEPH BUAA IR JOIKHBI OBITH TIPUBEICHDI
COOTBETCTBYIOIIUM IIEPECUETOM K OIHOMY M3 YKa3aHHBIX HIDKE 3HAYCHUH pacdeTHOH
paboueii TemmnepaTypsr:

75°C — nuis ximaccoB u3ostin A u E;

95°C — nnis kinacca u30Jsiiuu B;

115°C — nna xnacca u3omsanuu F;

130°C — nist knacca u3ossanuu H.

Knaccudukarms usonsuun no HarpeBocroiikoctd — 1mo [OCT 8865.

Pacuetnast pabowas Temmeparypa OOMOTOK C HENOCPEICTBEHHBIM JKHAKOCTHBIM
OXJIKIEHHEM HE3aBHCHMO OT KJIacca WX M3OJISILHMH YCTaHABIMBACTCSl B CTaHAApTax WU
TEXHUYECKNX YCIOBHAX Ha KOHKPETHBIC BH/bI MAIIIMH.

B cranmaprax wim TEeXHWYECKMX YCIOBHSX HA JJIEKTPHUCCKHE MAIIWHBI KOHKPETHBIX
BHIOB JIOITyCKAETCS yCTAHABIMBATh JIPyrUe 3HAYCHHS pacdeTHOH pabouel TemrepaTypsl, Mo
BO3MOKHOCTH OJIM3KOH K cpeiHell TeMnepaType 0OMOTOK B HOMHHAIEHOM PEKUME PaOOTHI.

(M3menennas penaxkuusi, A3m. Ne 1, 2)

1.5. Temnepartypa okpy:kawouei cpeabl

HUcneitanus no onpeaenenuto noteps u KIIJ] cnegyer npoBoaAUTh MO BO3MOXKHOCTHU IIPH
TemmepaTtype okpyxaromeid cpeasl oT 10 go 30°C; mpu CcOOMIOACHUM STOrO YCIOBHUS
HUKAaKUE TMOMPAaBKU K M3MEPEHHBIM 3HaYeHHsIM oThenbHbIX notepb U KIIJ| He BHOCATCS.
Temmeparypa TOAMUITHAKOB ¥ MOANSTHAKOB TPU HCIIBITAHUIX JOJDKHA OBITH MPAKTHYCCKH
YCTaHOBHBIIICHCS.

2. YYHUTBIBAEMBIE IIOTEPU

2.1. Mexanmnueckue motepu Pye, — MOTEPH Ha TPEHHE BCEX BHAOB BO BpaIlaloLIeHCs
MaliuHE: B NOAUIIUITHUKAX, MOAMATHUKAX U YIUNIOTHCHHUAX Bajia (Z[J'IH repMETUIHBIX MaIJ_II/lH);
Ha TpeHHE IIETOK Ha KOJJIEKTOPAaX ¥ KOHTAKTHBIX KOJIBIIAX; HA TPEHHUE BpalllatoIIeics] YacTH
MallluHbI O CpEAY, 3AMOJTHAIOUIYIO MOJIOCThL MAIlIMHBI, 1 HA TPCHUC oxnanc,ua}omeﬁ Cpe€anl B
KaHajax Bpallaroleiics 4YacTH, €cIM OHU IOKPBIBAIOTCA C BajJa MAIIWUHBL, ITOTEpH,
00ycIIOBIICHHBIE pa0OTON BEHTHIISTOPOB, BOISHBIX M MAaciSIHBIX HAaCOCOB M BCSIKMX HMHBIX
MEXaHU3MOB, MpPHUBOAMMBIX OT Baja MallMHbBl M NPEJHA3HAYEHHBIX TOJIBKO TS
00CITyKMBaHHS MAIIHHBI.

MormmHocTh, TOTpeOssieMas HE3aBUCHMBIMH ~ CMa304HBIMH M BEHTWISLIMOHHBIMHU
CHCTEMaMH M HAacOCaMH, a TaKXKe MOTEpH B MOIMIMITHUKAX M IOAMSTHUKAX, OOLIMX AT
IEKTPUUECKOI MAIIMHBI ¥ CONPSHKEHHOTO C HEI0 MEXaHU3Ma — MEPBUYHOTO ABUTATEIS WIIN
MIPUBOANMOTO MAIIMHON YCTpOWCTBAa — Yy4HTHIBaroTCA npu Berancienun KII/] tompko mo
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COTJIACOBAHUIO MEXIy M3TOTOBHUTEIEM U MoTpedureneM. B ciydae, ecnu 3T0 HEOOXOOMMO,
JIOJDKHBI YKa3bIBaThCSl 3HAUYEHHsI OCEBOTO M PaJHaJbHOrO YCHJIHMH, TeMIlepaTypa OIop |
CMa304HOI0 Maclia M ero MapKa, COOTBETCTBYIOIIME JAHHOMY 3HAYCHUIO [TOTEPb.

2.2. Tlotepu B cramum W A00aBOYHBIC IMOTEPH XOJOCTOrO Xoma P, — TOTepu Ha
THCTEpPE3UC M BUXPEBbIE TOKH IIPU IIEpeMarHUMYMBaHUM CEplEYHHMKa SKOps, a TakkKe Ha
BUXPEBbIE TOKH Ha IOBEPXHOCTAX CEPAEYHHKOB OT PAa3HOTrO poja IyJIbCAlMi MarHUTHOTO
MOJIST TIPY OTCYTCTBUM HArpy3KH MAIIWHBI M Ha BUXPEBBIC TOKM BO BCEX NPOYUX HACTAX
MAIIIMHBI, aKTUBHBIX ¥ KOHCTPYKTUBHBIX, OT IOTOKOB PACCESHUS MIPH XOJIOCTOM XOJIE.

2.3. OCHOBHBIC TMOTEPH B LEMAX Pabounx OoOMOTOK P, — OCHOBHbIE TOTepH I'R,
c03/1aBaeMble TOKOM Harpy3kd B 0OMOTKE SIKOPSI M BO BCEX IPYTHX OOMOTKaX, COCAMHEHHBIX
MOCTIEIOBATENEHO C SKOPEM. OTH MOTEPH BBIYHCISIIOTCA TI0 TOKY M CONPOTHBICHHIO
00MOTOK, M3MEPEHHOMY IpPH TOCTOSHHOM TOKE W TPHUBEIEHHOMY K pacueTHOH paboueit
TEeMIIepaType, KpoMe TeX CilydaeB, KOIJla HW3MEPEHHE COINpPOTHUBICHHS MPaKTHYECKH
HEOCYIIECTBUMO HM3-32 €r0 OYeHb MaJloro 3Ha4eHHs, M TOTJA JIOMYCKAETCsl ero BBIYHCIICHHE
[0 TEOMETPUYECKMM pa3MepaM COOTBETCTBYIOLICH OOMOTKHM; WM TI0 THpUYUHE
HEJIOCTYITHOCTH OOMOTKH, B 9TOM CiIydae IPUMEHSIOTCSI 0COOBIE MPHUEMBI ISl OTIPE/IeTICHUS
NoTeppr B Takoil OOMOTKE, Kak, HampuMep, B OOMOTKE KOPOTKO3aMKHYTOTO pOTOpa
ACHHXPOHHOTO JBUTaTesns no m. 6.2.3.

B ciaydyae mpuMeHEHHsT Pa3MTUYHOTO POIa YCTPOWCTB, NIYHTHPYIOUINX TaKHe OOMOTKH,
KaK IIOCIIeZIOBaTeIbHBIC, KOMICHCAIIMOHHBIC M T00ABOYHBIX ITOJFOCOB MAIIMH ITOCTOSTHHOTO
TOKA, TOTEPH CIIEAYET OMPEACISTE MO MOTHOMY TOKY M PE3YIBTUPYIOMIEMY COTIPOTHBIICHUIO.

2.4. llorepu Ha Bo3OyxaeHNE P, — motepu IZR, CO03/1aBaeéMbI€ TOKOM BO30YXIEHHS KaK B
camMoii 00MOTKe BO3OYXICHUS, TaK M B IIOCTOSHHO COCIWHEHHBIX C HEIO CONPOTHBICHUSIX,
NpeAHAa3HAYCHHBIX MUl PETYJIMPOBAHWS WIM OrPaHUYEHHS TOKa BO3OYXKICHUS, C
J00aBJICHUEM MOTEPh B HMCTOYHUKAX BO30Y)KICHUS, €CIIM ITH IOCJIEIHUE TMOKPHIBAIOTCS
BO30Y’K1aeMOil MallIHOM.

2.4.1. Ecnmu oOMoTka BO30YXX/IEHMS ITUTAETCS HEIOCPEJICTBEHHO OT HAIPSHKEHUsl Ha
BBIBOJIaX BO30YXXJaeMOW MallWHBI, TO IOTEPU HA BO30YKIEHHE BBIYHUCIIOTCA Kak
IIPOM3BEJICHUE ATOTO HAIIPSHKEHUSI Ha TOK BO30YKICHHUSI.

2.4.2. Ecmu oOMoTka BO30OYKHCHHS THTAeTCI OT KaKOro-Tu0o BO30OYAUTEIHFHOTO
YCTpOWCTBA, MMOAKIIOYCHHOTO K BRIBOJIaM BO30YKIaeMOW MaIIMHBL, TOTEPH Ha BO30OYKICHUE
BEIYMCITAIOTCS KaK TPOWM3BEICHIE KBaJpaTa TOKA BO30YKICHHS Ha COMPOTHBICHHE OOMOTKH
BO30YXKIEHHsI, TPHBEICHHOE K pacyeTHOW pabodell Temmeparype, IUTIOC TOTEPH B
BO30YIUTENEHOM yCTPOHCTBE, BEIYICICHHBIE B COOTBETCTBHH C €TO CHCTEMOH.

2.4.3. Ecnm obmoTKa BO30YXIOCHHS IUTAETCS OT 3JIEKTPOMAIIWHHOTO BO30YAWTEINS
MOCTOSTHHOTO WJIM TIEPEMEHHOr0 TOKa, NPUBOAMMOrO OT Bajla BO30YKJaeMOW MallWHBI U
CITy’Kallero TOJBKO JUIs ee BO30YXKICHHUS, TO MOTEPU Ha BO30YKACHHE BBIYUCISIOTCS Kak
MPOU3BEICHNUE KBaJpaTa TOKAa BO30YKICHHS Ha COINPOTHUBICHHE OOMOTKH BO30YXKICHUS,
NIPUBEICHHOE K pacyeTHOW paboueil Temmeparype, IUIIOC IOTEpH B BO3OymuTENe,
orpejesieMble 10 OOIIMM TpaBHJIaM JUlsl MalllMH TOrO BUJAA, K KOTOPOMY OTHOCHTCS
BO30yIHUTENb, OJHAKO O€3 ydeTa MEeXaHW4YeCKHX I0Tepb B BO30yAWTENE, KOTOpHIC
MPUYHCIISAIOTCS K MEXaHWMIESCKUM TIOTepSIM BO30YKIaeMOi MamnHEL. B cirydae Bo3OymuTens
MEPEMEHHOTO TOKa K TIOTepSIM B HEM TNPUOABISAIOTCS IOTEPH B BHINPSIMHTEIEHOM
YCTPOMICTBE, OIPEIEISIEMbIE B COOTBETCTBUU € €I0 CUCTEMOM.

2.4.4. Ecnmu obMoTka BO30OYXKICHHS THTAeTCI OT HE3aBUCHMOIO HEPEryIHpyeMoro
HMCTOYHHKA ITOCTOSIHHOTO TOKa, Kak OT OaTapew, BBHIIPSAMUTENS WIN IBUTaTeIb-TeHEPATOpPa,

TO TOTEPU B HUCTOYHHKE HE NMPUHHMMAIOTCA B pacdeT, paBHbIM 00pa3oM Kak U IOTEPH B
COEIMHMUTENBHBIX MPOBOJAX MEXIY MCTOYHHKOM M BO30YXKIAaeMOH MAaIIMHOMN, €CIIU ATO He
00yCIIOBJICHO MHAYE.

2.5. DnexTprudeckue NOTEPHU B IIETKaX Py, — MOTepU B MEPEXOJHBIX KOHTAKTaX LIETOK Ha
KOJJIEKTOPE MJIM KOHTAKTHBIX KONbLAX, paBHbIE MPOU3BEACHUIO TOKAa HA MaJCHUE
HaINpsDKEHUS B IepexoHoM cioe AU, yCI0BHO MPUHUMAaeMOe He 3aBUCAIIMM HH OT TOKa, HU
OT TIOJIIPHOCTH KOHTAKTa, ¥ PaBHBIM Ha Ka)XKJbIil KOHTaKT:

AU =1B — st yroipHbIX WK I'padUTHBIX MIETOK;

AU = 0,3 B — 115 METQIIIOYTOJIBHBIX MM METAIIOrPa(UTHBIX LIETOK.

B ciiyyae mpuMeHEHUs] MHBIX KOHTAKTOB, HAaPUMEp, KUAKOMETAJUIMYECKHX, MOTEPH B
HUX ONPENEIISIOTCS MO COTIACOBAHHIO MEXK/Ty N3TOTOBHUTEIIEM U IIOTPEOUTEIIEM.

2.6. JloGaBouHBIC TOTEpH NPH HArpy3ke P, — TOTepH BCEX IPYTUX BHIOB, KpOMe
NICPEYUCIICHHBIX, B OCHOBHOM Ha BUXPEBbIE TOKH B aKTHBHBIX M KOHCTPYKTHBHBIX HacCTSIX
MAIIMHEI OT TOJICH paccesHus, CO3aBaeMbIX TOKOM Harpy3Ku.

Jlo6aBouHble MOTEepH MPH Harpy3Ke BKIFOYAIOT B ceO0s:

1) motepu B aKTHBHOW CTall MAarHUTOIPOBOJA M APYTUX METAUTMUECKUX YaCTSAX, KpOME
MIPOBOJTHUKOB 0OMOTKH, 00YCIIOBIEHHBIE HATPY3KOHi;

2) moTepu OT BUXPEBBIX U MUPKYJISAIIMOHHBIX TOKOB B IPOBOJAHUKAX;

3) nmoTepH B LIETKAX, BBI3BAHHBIE IUPKYJISAIMOHHBIMU TOKaMH IIPU KOMMYTAIMX (MaIlIlH
MIOCTOSTHHOTO TOKa).

Jy1st ManvH NOCTOSIHHOTO TOKA 100aBOYHBIC TIOTEPH ITPH HOMHUHAIBHOM peXXuMe paboThl
BBIUUCIIAIOTCS YCIOBHO KaK OINpeJeNIeHHass JA0NA DIEKTPUYECKOM MOIIHOCTH, T. €.
TIOJIBOAMMON MOIITHOCTH JUISl IBUTATENSI M OT/IaBaEMOI MOIITHOCTH JUIsl TEHEPATOPA.

Jnsi acHHXPOHHBIX MAIlMH H00aBOYHBIE IMOTEPH NPH HArpy3Ke OINPEAEISIOT OIBITHBIM
mytreM no ['OCT 7217. Tlpm HeoOXOAWMOCTH ONpEACNCHHUS NOTeph MAIlWH Ha MECTe
YCTaHOBKH J100aBOYHBIC MOTEPU NPH HOMHHAIBHOM PEXHUME PabOTHI 1O COTJIACOBAHUIO
BBIUHCISIIOT KaK OIPEACICHHYIO JOMI0 3JIEKTPUYECKOW IOJBOJMMON MOIIHOCTH JUIS
JBUTATEIS.

Jig CHMHXPOHHBIX MaIIMH [00aBOYHBIE TOTEpH INPH HArpy3ke HE BBIUUCIAIOT, a
OTIPEeNIeNIAI0T OMNBITHBIM ITyTEM COBMECTHO C OCHOBHBIMH IOTEpSAMH B IIENsAX pabouux
O0OMOTOK M MX CyMMa Ha3bIBaeTCsi OOBIYHO MOTEPSIMH KOPOTKOTO 3aMbIKaHusi Py. YCIOBHO
CUMTAETCS, YTO MTOTEPU KOPOTKOTO 3aMBIKAHMS HE 3aBHCAT OT TEMIIEpaTypbl 0OMOTOK.

Ecimu tpebyercst BBIYMCINTD 100aBOYHBIE TTOTEPH MPU PEXHUMax pabOThl, OTIMYHBIX OT
HOMHHAJIBHOT'O, TO NPH OTCYTCTBHUM JPYI'MX yKa3aHHH OHM JIOJDKHBI OBITH IE€pPEeCUUTaHBI
TIPOTIOPIIMOHAIBHO KBAAPaTy TOKA HATPY3KH.

(M3meHennasi penakuusi, A3m. Ne 2)

2.7. loniomHUTENbHBIE TOTEPH P, — MOTEPH B MAIIMHAX MEPEMEHHOTO TOKA, MUTAEMbIX
0T npeoOpa3oBaTensi, 0OyCIOBIECHHbIE BBHICIIMMH I'APMOHHYECKHMHU MapaMeTpaMH MUTAHUS
(xak TOKa, TaKk ¥ HAMPSDKEHUS).

IlomuMo moOTepp, mnepedncieHHbIX B mm. 2.1-2.6, MamMHBIL, NHTaeMble OT
npeoOpa3oBaTesell, UMEIOT JIONOIHUTENbHbIE TIOTEPH, KOTOPhIE BKIIOYAIOT B ce0s:

1) nomoHMUTENBHBIE TOTEPH B OOMOTKE CTATOPA;

2) OTIOJHUTEIIBHEIE TIOTEPH B 0OMOTKE pPOTOPA;

3) IOTOJTHUTENBHBIE TIOTEPH B CEPJICUHHUKE CTATOPA;

4) mOTOTHHUTENBHBIE TOTEPH B CEPIICUHUKE POTOPA.
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JlomoTHUTEIbHBIE TIOTEPH OMPEAETSIOT ONMBITHBIM IIyTEM: METOAOM HEIOCPEACTBEHHOU
Harpy3kd WJIM METOJOM B3aMMHOW Harpy3ku. IIpum 3TOM JOMOJHUTENBHBIE MOTEPU
PACCUMTHIBAIOTCS KaK Pa3HOCTh MEXIy H3MEPEHHBIMH TOJHBIMH TOTEPSIMU U BCEMU
OCTQJIbHBIMHM COCTAaBJISIOUIMMHU ToTeph. [lo coryiacoBaHMIO € 3aKa3uMKOM, a TaKXke IpH
HEOOXOJUMOCTH OIpPENCICHUs] TOTEph MAIlMH HAa MECTE YCTAHOBKH, JOIOJHHUTCIBHEIC
MOTepH TIPM HOMHUHAIEHOM pEXHME paOOTHl BEIUUCIIAIOT KaK OIPEACICHHYIO JOJIO
3NEKTPUYECKON MOABOIMMON MOIIIHOCTH.

Ecmu Tpebyercst BEIYUCIUTD TOTIOHUTENBHBIC TTOTEPH TIPH PEKUMaX paObOTHI, OTITHIHBIX
OT HOMHHAJIBHOTO, TO TIPH OTCYTCTBUH JIPYTUX YKa3aHUI OHH OJDKHBI OBITH TIEPECUUTAHBI
MPONIOPIMOHATIBHO KBAAPATy TOKA HArPy3KH.

(BBenen nomostHuTENBHO, 3M. Ne 2)
3. METO/IbI ONPEJAEJIEHUS IIOTEPH U KII /1

3.1. Knaccudukanus MeToaos onpeaenaenus noreps u KII/{

ITo TexHUKe BBIOJHEHUS UCTIBITAHUSI IEJISITCS HA TPU FPYIIIbL:

- U3MEpEHUE MOIIHOCTH, TOJABOAUMON K MalllMHE U OTAABaEMOH €10.

Kak mpaBuio, oHO BKJIIOYaeT B ceOs M3MEpPCHHE MEXaHHYCCKOH MOIIHOCTH Ha Baly
MalIUHbI, TOJBOJAMMOM K MaIllMHE WIH OT/IaBAEMOH €10;

- W3MEpEHHE IOJBOAMMONW ¥ OTJaBacMOl MOIMHOCTH IBYX MAaIlIWH, OOBEIWHEHHBIX
MEXaHUYECKH, HalpUMeEp, ABYX OJIMHAKOBBIX MAalIMH WM HUCHBITYEMOHW MAaIIUHBI C
TapupOBaHHOW MAIIMHONH. OTHM YCTpaHSETCS W3MEPEHHE MEXaHWYECKOH MOIIHOCTH,
MIOJIBOTMMOM K MAallIHE WJIM OTAAaBaeMOH €1o;

- M3MepeHHe JICHCTBYIONIMX MOTEPh B MAIIMHE IPU ONPEJIEICHHOM PeXuMe ee paboThl.
W3mepsieMble OTEpU MOTYT HE 00s13aTEJIbHO OBITH MOJHBIMHU, HO COZIEPKATh ONpEJIe/ICHHbIE
OTJICNIEHBIC TIOTEPH; OJTHAKO METOJ MOXKET OBITh MPUMEHEH ISl ONPECIICHUS KaK MOJHBIX,
TaK U OTHAEIbHBIX MOTEPb.

UcnpiTanus nepBoi Tpymibl NMPOBOJSATCS IJsl HemocpencTtBeHHoro onpenenenus KITJ;
WCIBITaHUS BTOPOM TPYMIIBI B 3aBUCUMOCTH OT NPUMEHIEMOTO METO/Ia MOTYT MPOBOJUTHCS
KaK JJI1 HENOCPEACTBEHHOIO, Tak W Ais KocBeHHoro onpenenenuss KIIZ; ucnbrtanus
TPETbEH TPYIITHI POBOAITCS TOIBKO A KocBeHHOro ompeneneHust KI1/[. Oru MoryT OBITH
BBIIIOJIHEHBI:

- C OIpENelIeHHEM OTHENbHBIX COCTaBIAIOLIMX IOTEPh I HMX IMOCIEAYIOUIErO
CYMMHPOBaHUS;

- C OTIpeielIeHueM OJTHOBPEMEHHO BCelf CyMMBI IIOTEPb.

Ecnu Her mHbBIX ykaszaHwuii, To KocBeHHOe onpenenenne KI1J{ obs3aTenbHO a1t MalvH ©
rapanTupoBaHHbM 3HaueHueM KIIJ[ 85 % u Bbllie; KOCBEHHOE OIpPEICICHHE MOXET OBITH
MPUMEHEHO U JUJIsl MalllMH ¢ rapanTupoBaHHbIM 3HaueHueM KIIJ] menee 85 %.

3.2. MeTtoas! HenocpeacTBeHHOro onpenenenus KIII.

Ucnbitanue ansa  onpenenenust KIIJ HemocpencTBEHHBIMM  METOJaMHU  JOJKHO
MIPOBOIUTHCA TIPU TEMIIEpaType MAIIMHBI, 10 BO3MOXKHOCTH 0OoJiee OIU3KOM K TOH, KOTopas
JIOCTUTAeTCsI B KOHIIE Ieproaa paOoTHI, YCTAaHOBIEHHOTO HOMHHANBHBIM pekuMoM. He
cleqyeT BBOAWTh HHKAaKWX IIOTMPABOK Ha MW3MCHEHHE CONPOTUBICHHS OOMOTOK OT
HarpeBaHus.

3.2.1. Memoo usmepenus mexaHuyeckou MOWHOCMU — METOJ HEIOCPEICTBEHHOTO

onpezenenus KIIJI, mpu KOTopoM MexXxaHUYeCKas MOLIHOCTh HA Bajy MAllMHBI, OTAaBacMast
B Clydae JBUTaTeNls WJIM TMOABOAMMAs B CiIydae TeHepaTopa, OIpeaeNseTcs Kak
MIPOU3BEICHNE H3MEPEHHOTO BPAIIAIONIET0 MOMEHTAa Ha YIJIOBYIO 4YacTOTY BpalleHHd, a
JJIEKTPUUECKasi MOIIHOCTb, NOJABOAUMAs B CIydae ABHUraTelsl WIM OTAaBaeMas B Cllydae
reHepaTopa, U3MEPSIETCs] IEKTPOU3MEPUTENbHBIME NTpudopamu. V3MepeHne Bpamaroniero
MOMEHTa MPOBOAMUTCS MPU MOMOILIM JTUHAMOMETPA, a B CIyyae HUCIBITAHHUSA JBUraTeNns —
TaKXKe TOPMO3a, DJIEKTPOMATHUTHOTO, MEXaHHUYECKOTO HIIU TUAPABINYECKOTO.

3.2.2. Memoo usmeperus 31eKmpuyeckoi. MOWHOCMU — METOJl HETOCPEICTBEHHOTO
onpenenenuss KIIJI, mpu KOTOpOM JABE OJUHAKOBBIE MAIIMHBI MEXAHMYECKH COEIUHSIOTCS
IpYT ¢ OPYTOM U OJHA paboTaeT B PEKUME JBUraTeNs OT COOTBETCTBYIOIIEIO NCTOYHMKA, a
JpyTas — B PEXMME FeHepaTopa Ha peocTaT Wil Ha ceTb. [loiHbIe ToTepH B IBYX MAaIlMHAX
ONPEIENSIOTCS KaK Pa3sHOCTb MEXIY 3JEKTPUUYECKON MOIIHOCTBIO, MOABOAUMOMN K NEpPBOM
MAaIlIMHE, U 3NEKTPUUECKON MOIIHOCTHIO, OTJABAEMOM BTOPOil, MAIlIMHOM.

Temneparypa, mpy KOTOPOil POBOJIUTCSI UCIIBITAHKE, JOJDKHA OBITh KaKk MOXXHO OoJjee
OnM3KOM K paboueil TeMrieparype; HUKaKue APyrye MomnpaBKy He JOJDKHBI Jenarbes. [lorepu
B 00€eHX MalIMHaX HOKPBIBAIOTCS CETHIO, K KOTOPOH NMPHUCOEANHEHBI 00€ MAIIHHBI.

Yacrora BpallleHUs] CHHXPOHHBIX MAIllMH U MalllUH IIOCTOSIHHOTO TOKA yCTaHABIUBAETCS
paBHOI HOMHHATIBHOMY 3HAUEHUIO.

CpenHee 3HaYeHHE TOKOB SIKOPSI MAlIMH MOCTOSHHOTO TOKA YCTaHABIMBAETCS PaBHBIM
HOMHHAJIBHOMY TOKY, CpEeTHEE HaNpsDKEHNE Ha JBYX SKOPSAX IOJDKHO OBITH BBIIIE MIIH HIDKE
HOMMHAJIBHOTO Ha NaJcHUE HAMNpsDKEHUS B LENM SKOpS B 3aBHCHMOCTH OT TOrO, Kak
MIPEAIOIIAaraeTCcsl UCIONb30BaTh 00€ MAIIMHBI — COOTBETCTBEHHO B KadeCTBE I'eHEpaTopa
WJIH ABUTaTENIs.

JIBe acCHHXpPOHHBIE MAIIMHBI JIOJKHBI OBITh MEXaHHYECKH COEIUHEHBI YCTPOICTBOM,
pEryJMpYIOIIMM YacTOTy BpalleHUs, Kak, HarmpuMmep, pPeOyKTOp, uTOObI 00ecreuuTh
NpaBWIbHYIO Iepenavy MolnHocTu. [lepenaBaemMas MOLTHOCTH 3aBUCHUT OT Pa3HOCTH 4acTOT
Bpauienus. Jis mojaBeneHnsT 3JIEKTPUYECKOW MOIIHOCTH, IOKPBIBAIOIIEH MoTepu B 00enx
MalllMHaX, W HaMarHWYMBAIOIICH pPEaKTHMBHOW MONIHOCTH HEOOXOANMO IOJKIIOYEHHE K
JNEKTPUUECKON CUCTEME.

Korma nBe CHHXpOHHBIE MAIIMHBI COEOUHEHBI JIIEKTPHYECKHM W MEXAHMYECKH, TO
MEXaHWYECKOE COCAMHEHHE IOJDKHO OBITH C/ENAHO C MPAaBHIBHBIM COOTHOIICHHEM YIJIOB
Harpy3ku. [lepemaBaemasi MOIIHOCTH 33aBHCHT OT CYMMBI aOCOJIIOTHBIX 3HAYCHHH YIJIOB
Harpy3K# o0enx MaIvH.

(M3menennas penakuusi, Asm. Ne 2)

3.2.3. Memoo mapuposannoil 6cnomo2amenbHOU MAUUHbL — METO]] HETIOCPEACTBEHHOTO
ompezaenenust KIIJI, mpu KOTOpOM HCHBITyeMas MallliHA MEXaHHMYECKH COEIUHSETCS C
TapUpPOBAaHHOM MAIMHOW, TEHEPaTOPOM B CIIydyae WCIIBITAHWS JBUTATENsl W JBUTATeNIeM B
cllyyae WMCHIBITaHHI reHeparopa. B cimywae mcnbitanmst nurarens KIIJ1 onpenpensercs xak
OTHOIIEHHE CyMMBI MOIIHOCTH, OT/JaBacMOW TapUpOBAHHON MalIMHOW, U MOTEph B HEll, K
MOIIIHOCTH, NMOJBOAMMON K HMCIIBITYEMOM MallMHE; B cilydyae ucnblTaHus reHeparopa KIIZ
OIIpeIeTsIeTCS KaK OTHOIIEHHE MOIIHOCTH, OT/IaBa€MOH HCIIBITYEMON MaIIMHON, K Pa3HOCTH
MEXAY MOILHOCTBIO, TOABOJAUMON K TApUPOBAaHHOK MAIIMHE, U OTEPSIMU B HEU.

3.2.4. KIIJ], %, npu HenocpedCcmeeHHbIX Memooax e2o OnpeoeieHUs, GblYUCIAIOM NO

dopmyne
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A
rae P; u P, — noaBoaumas U oTJaBaemMasi MOIIHOCTH, BT unu kBT.

3.3. Metoasl kocBeHHOro onpeneaenus KI1/{

3.3.1. Memoo e3aummnoli Haepy3ku — MeTOA KocBeHHOro ompexaencuus KIIJ, npu
KOTOPOM JIB€ OJJMHAKOBBIE MAIIMHBI COEIUHIIOTCS MEXAHWYECKH M DJEKTPUUECKU TakK, 4TO
OlHa W3 HHUX paboTaeT B pEXHME JABHTATENs W MEPElacT BCIO pa3BUBAEMYIO €IO
MEXaHWYECKyI0 MOIIHOCTh BTOPOH MamnHe, paboTaromed B peKXHME TeHepaTopa u
BO3BPAIAIONIEH BCIO TEHEPUPYEMYIO €I0 MIEKTPHUECKYIO MOIITHOCTh TIEPBOM MaIIMHE.

3.3.2. Memoo ounamomempa unu mapupo8aHHo2o Oguzamesns — METOJ KOCBEHHOTO
onpenenenusa KIIJ[, mpu koTopom HcHbITyeMas MalllMHA IPUBOAUTCS BO BpALIEHHUE IIPU
MIOMOIIY JMHAMOMETPA MM TApUPOBAHHOTO JBUTaTeNs ¢ HOMUHAJIBHOM YaCTOTON BpaIlEeHUs
W Harpyaercsi CyMMOW MEXaHMYECKUX MOTEePbh W MOTEPh B CTAJIM M JA0OABOYHBIX IMOTEPh
XO0JIOCTOTO XOJa WM CYMMOHM MEXaHMYECKMX MOTeph M MOTEph KOPOTKOIO 3aMbBIKAHUS
(TONIBKO Uil CMHXPOHHBIX MamuH). [Ipy nmpuMeHeHMHM IMHAMOMETpa HMCKOMBIE IOTEpH
ONpeAeNsIoTCd MPOU3BEIECHUEM BpAIIAOLNIEr0 MOMEHTa Ha 4YacToTy BpaimeHusa. IIpu
MPUMEHEHUN TapHUpOBAaHHOIO JABHUraTelsl HUCKOMBIE NMOTEPU ONPEACISIOTCS KaK Pa3sHOCTb
MEXJIy MOIIHOCTBIO, MOJBOAUMON K TapUpOBAaHHOMY JBUTATENIO, U MOTEpsMU B HeM. B
cllydyae HEOOXOAWMOCTH OTHEICHUS MEXaHHMYECKHX IIOTePh OT M3MEPSIEMOH CYMMEI
MIPOBOANTCA W3MEPEHHE IMOJBOAMMON MOIIHOCTH TIPpH HEBO30YXICHHOW HCIBITyeMOH
MallfHEe: B Cllydae HEOOXOAMMOCTH OTAEIEHHS MOTeph Ha TPEHHE IMIETOK 3TOT XKE OIBIT
MOBTOPSIETCS] TP TIOJIHOCTBIO TOJHATBHIX INETKax. B cilyuae HEOOXOOMMOCTH IOJIydYCHUS
3aBUCHMOCTH IIOTEPh B CTalM U H00ABOYHBIX MOTEPh XOJOCTOTO XOAa OT HANPSIKEHHS WU
MOTEeph KOPOTKOTO 3aMBIKAHUS OT €ro TOKa, Takas 3aBHUCHUMOCTb OIpENeNseTcsl TpH
MIOHM)KEHNH TOKa BO30Y)KJCHUS OT HaUOOJIBILEro JOMYCTUMOTO 3HaYeHHUs 10 HyJieBoro. s
MAIlIMH, OXJIaX/IaeMbIX Ta30M IPU Pa3IMYHOM JaBJICHHH, MOJIHBIE BEHTIWIALMOHHBIE TOTEPH
MOTYT OBITH OTJEJICHBI OT NOTEPh HAa TPEHHE IIOCPEICTBOM HCIBITAHUS NPU PA3IMYHBIX
TUTOTHOCTSIX OXJIaXJIAIOIIEro ra3a. Bo30yxkIeHne HCHBITYeMOH MAaIlUHBI PEKOMEHIYETCS
MPOM3BOJIUTH OT HE3aBUCHMOI'O UCTOYHHKA, YTOOBI HE OCIIOXKHATH OMBIT HEOOXOJIUMOCTBIO
ydeTa moTepb Ha Bo30yxkaeHwe. s aCHHXPOHHBIX MAaIIMH 3THM METOJIOM MOTYT OBITh
OTIPEJIETICHBI TOIBKO MEXaHUIECKUE MTOTEPH.

3.3.3. Memoo uenacpyscennoeo osueamens — MeTOJ KOCcBeHHOTO omnpexencaus KITJI,
IIPYU KOTOPOM MCIBITyeMasi MalllHa paboTaeT B PEKUME HEHArpyKEHHOTO ABHUIATEINS MpPU
MUTaHAM OT MCTOYHHMKA COOTBETCTBYIOIIETO HAIMPSIKEHHUS (M YacTOTHl B CIydac MaIlIdHBI
MEPEMEHHOTO0 TOKa). VIckoMast cyMMa MeXaHMYECKUX MOTEPh, TOTEPh B CTAN U JOOABOYHBIX
IOTEph XOJIOCTOTO XOJa OMNpeNeNnsercss Kak pa3HOCTh MEXIY MOIIHOCTBbIO, MOJBOJUMOMN K
UCIBITYyEMOH MallMHE, ¥ OCHOBHBIMH IMOTEPSIMH B LEISAX ee paboynx OOMOTOK NpHu
TeMIepaType OMbITa, a TAakXkKe MOTepPh B MEPEXOAHBIX KOHTAKTaX IIETOK, €CIU IOCIEIHUE
BXOAAT B pabouylo Ienb MalluHbL. B ciiydae HE0OXOIMMOCTH OTAENICHHS MEXaHHYECKHX
OTEePb ONBIT MPOBOAUTCS MpPH MOHMKEHUU HANpPSDKEHMS UCTOYHMKA MHUTAaHUS OT
HauOOJBIIEr0 JOIYCTUMOTO 3HAYEHHs JI0 HAaMMEHBIIEro, NP KOTOPOM €Ile BO3MOKHO
YCTOHYMBOE BpalleHUE MCIBITYeMOI MAIMHEI C JAHHOW YacTOTOH. DKCTpanoisanns HIKHEH
MPSAMOJIMHEHHONW YacTH 3aBHCHMOCTH H3MEPEHHBIX TakMM O0pa3oM IMOTeph OT KBajpaTa
TIPUIIOKEHHOTO HANPSDKEHHUS OTCEKAET HA OCH OPJIMHAT MEXaHWIECKUE MOTEPH.

V3mepeHre MOIIHOCTH TIPH HCHBITAHWM ACHHXPOHHBIX ABHIATENCH PEKOMEHIYETCs
MIPOBOANUTH BAaTTMETPAMH, MPEIHA3HAYCHHBIMU JUIS W3MEPEHHUS MPU HU3KUX 3HAYCHUSIX

K03 pHIIEeHTa MOIITHOCTH.

B ciyuae CHHXpOHHOW UCHBITYeMOH MalIMHBI BO30YyXIEHHE JMOJDKHO OBITh OT
HE3aBHCUMOT'0 UCTOYHMKA. TOK BO30OYXKIECHUS HAIKHUT PEryJIHpOBaTh TaK, YTOOBI TOK B
nenu sKopsi ObLI MUHMMaJBHBIM. EciM Npu CHIBHO NMOHM)KEHHOM HANpPSDKCHWW THTaHUS
HaOr0aeTCsl OTKJIOHEHUE OIpeessieMOl 3aBUCUMOCTH OT TNPSIMOJIMHEHHOM, NanbHenIas
4acTb ATOH 3aBUCUMOCTH BO BHUMaHUE HE IPUHUMAETCSL.

[Ipu ycnbITaHUK KPYITHBIX MAIIMH IIEPEMEHHOTO TOKa ¢ OOJBIIMMHA MOMEHTAMH HHEPIIAN
BpAIJAIOIIENCs 4YacTH JOIMYCKAeTCs 3aMEHATh H3MEPEHUE IOABOAMMON  MOIIHOCTH
W3MEPEHHUEM DSHEPrUM, H3PACXOJOBAaHHOM 3a OINPEICNICHHBI INPOMEXYTOK BPEMEHH U
HM3MEPSIEMOIl CUEeTYMKaMU dHEpruu. IIpu 5TOM NMpennoYTHTENBHBIM SBIAETCS ONpPENEICHUE
MIPOIOIKUTENBHOCTH 331aHHOTO YHCIJIa 000POTOB CUETUHKA.

Jlis MaImmH nepeMeHHOTo TOKa, MUTAEMBIX OT NMPeo0pa3oBaTelsi, CyMMa MEXaHUIECKUX
HOTepb, NOTEPh B CTaNH, JOOABOYHBIX MOTEPh XOJIOCTOTO XOJa M IOMOJHUTEIBHBIX MOTEPh
ONpEAENIACTCS ~ AHAWIOTMYHO  BblIleCKa3aHHOMY. IIpu  3TOM  OCHOBHBIE  IIOTEPHU
PACCUUTBIBAIOTCA 10 TOKY XOJIOCTOIO XOJla, PABHOMY CPEIHEKBAIPATUUYECKOMY 3HAUEHUIO
TOKa @pH HaNpsDKEHUM, IepBas TapMOHHMYECKas KOTOPOrO paBHA HOMHUHAJIBHOMY
HalpsDKeHUIO, a R; — CONPOTHBJIEHHE IIOCTOSHHOMY TOKY OOMOTKHM crartopa. Jlis
OIIPEJCIICHUS] [JOIOIHUTEIbHBIX IIOTEPh XOJIOCTOIO XOAa IIPOBOAAT IOIOIHUTEIBHO OIIBIT
HEHArpy>KEHHOIO JBHMraTelss INpUd INHTAHUM UCHBITYEMOM MallUHBI OT MCTOYHHKA
CHHYCOUIANBHOrO HampsbkeHus. Ilpm 5ToM BenMYMHA CHHYCOMJAIIBHOTO HAMPSKEHHS
JOIDKHa OBITh paBHAa IIEPBOM TapMOHWYECKOW HANpsDKCHHWS TPU  MHUTAHWH  OT
npeoOpa3oBaTenss B MpEABIAYINEM OmbITe. JIOMONHUTENbHBIE IOTEPU XOJOCTOTO XOja
OIPENENAIOTCS KaK Pa3HOCTh MEXKAY MOIIHOCTBIO, IOJBOJUMOM K UCIBITYEMON MAIIMHE ITPH
NUTaHUU OT IpeoOpa3oBaTeis, W MOIIHOCTBIO, MOABOAMMOI K MalllMHE NpU MUTAHHU
CUHYCOUJAIBHBIM HampsbkeHueM. IIpu aToM MexaHMdeckue NOTEepU, IOTEPU B CTAIM U
JN00aBOYHBIE TOTEPH XOJOCTOTO XOJa B OOOMX CiydasX NPUHUMAIOTCS PaBHBIMH MO
BEIMUYUHE.

(M3meHennas pegaxuus, A3m. Ne 2)

3.3.4. Memoo camomopmodicenuss — MeTOJ KocBeHHOro ompenenenus KIIJ, mpu
KOTOPOM HCIIBITyeMasi MallliHa MOJBEPraeTcsi CBOOOIHOMY BBIOETY M 3aTOPMaKMBACTCS
MOoTEepsIMH B HEH WM KakoW-TMOO Harpy3Kod, IOANAIOUICIHCS JOCTaTOYHO TOYHOMY
n3Meperuto. Ilorepn ompenensroTcs OTPULATENBHBIM YCKOPEHHMEM CaMOTOPMOXKECHHS B
MOMEHT IPOXOKAEHHS YaCTOTHI BPAIIEHUs Y€PE3 HOMUHAIIBHOE 3HAUYEHHE.

3.3.5. Kanopumempuueckuii memod — MeTOJ KocBeHHOro ompenenenus KIIJ, npu
KOTOPOM TIOTEpH B HCHBITYEMOW MalIMHE OMNpPENeNdioTCs M0 KOJHYECTBY Terula,
BBIJICTSIEMOI0 UMM B 00beMe MalMHBL. [1oTepH BBIYHMCISIIOTCS Kak NpPOU3BEAEHHE pacxoja
OXJIXJAIOIIEH cpellbl Ha €€ TEIIOEMKOCTh U Ha INPEBHILIEHHE €€ TEMIEPaTypsl ¢ y4eTOM
TEIUIa, PACCEUBAEMOr0 B OKPYXKAIOIYIO CPEy, WM U3MEPSIOTCS TApUPOBAHUEM.

Ilpumeuanue x . 3.3.4 u 3.3.5. MeTox caMOTOPMOXKEHHUS U KaTOPHUMETPHUUCCKHHA METOJ, Kak
Oosiee CIOKHBIC M MMCIOLINE OTPAaHHYCHHYIO O0JIaCTh IMPUMEHEHHUs, pacCMaTpPHBAIOTCS HIDKE Oojee
moIpoOHO.

3.3.6. KI1/I, %, npu KOC8EeHHbIX MEMOOAX €20 ONPEOeNeHUsl BbILUCTISIIOM NO QOPMYIAM:
- JUTSI TCHEPAaTOPOB



N1 03|90 MMM / BMSLONLIQNQ BEMIShUHXL0d1MaUE

P

=100 1-—=— |, )
P, +2P
- JIUIA IBHATATEICH

P
=100{ 1——|, 3
n 7 3)
rie P; — moaBoauMas MOIIHOCTh (C yYeToM TIOTeph Ha BO3OYKICHUE IS

AJIEKTPOJBHUTATEIICH C HE3aBUCUMBIM BO30YKaeHHEM), KBT;

P, — otmaBaeMast MOIITHOCTh, KBT;

2P — cymMa noreps B MalllMHe IIPU JaHHOW Harpyske, KBT.

IIpu ompeneneHny NOTeph METOJOM B3aUMHOM Harpy3ku cyMMa HOTEph OIpeAensercs
o ¢opmyie

2P=§<PI—PZ>. @)

(M3menennas penakuus, U3m. Ne 1)
4. A3SMEPEHHUE ITIOTEPb METOJOM CAMOTOPMOXEHUS

4.1. O6aacTh NpUMEHEHHA

MeTonoM CaMOTOPMOXKEHHUSI CIEAYeT ONPENEIATh MEXAHHYECKHE IOTEPH M CyMMY
MOTEPh B CTAJIM M JOOABOYHBIX IMOTEPh XOJOCTOTO XOJa CHHXPOHHBIX MAlIMH M MalluH
MOCTOSIHHOTO TOK4, TPEUMYINECTBEHHO HMEIOIIMX 3HAYUTENBHBIH MOMEHT HHEPLUH
BpAIIAIOIIEICS 4acTH, a TAKKE CyMMY OCHOBHBIX IOTEphb B pabodeil menu u 100aBOYHBIX
MOTEPh MPU HAarpyske (IoTepu KOPOTKOTO 3aMbIKAHUS) CHHXPOHHBIX MAIIMH B T€X CIy4YasX,
€CITH JPyTHe METO/IbI ONPEENICHHUS STHX ITOTEPh HE MOTYT OBbITh IPUMEHEHBI.

4.2. 3aTopMakuBalolIue NOTePU

[Motepu P, B, 3aTopMakiBaroliye MalmHy Ipu cBOOOJHOM BbIOETe, MPOMOPIMOHATBHBI
MIPOM3BE/ICHUIO YacTOTHI BpallleHHs] Ha OTPHULATEIBHOE YCKOPEHUE CaMOTOPMOXEHUs dn/dt,
BHIPAKCHHOE B BU/IE POU3BOIHOM YaCTOTHI BPAILCHHS 71, MUH ', 110 BPEMEHH , C:

dn
P=-Cn,—, 5
" (%)
rae C — MmoCTOsIHHAS CaMOTOPMOsKeHus, JIK, BEIUKCsieMast 1o (popmMyJie
an’1
= , (6)
3600

[ — MOMEHT MHEepIUH Bpallarouieics 4acTH, KF'M2;

1, — HOMHHAJIHOE 3HAUECHHE YACTOThI BPAICHHS, MUH .

4.3. OnpenesieHHe YCKOPEHUsS] CAMOTOPMOKEHUS.

OTtpunaTeIbHOE YCKOPEHHE CaMOTOPMOKEHHUS! dn/df MOXeT OBITh ONpeseNeHO WIIN
HETIOCPEICTBEHHO — TIPH TIOMOIIM aKCEJIEPOMETPUIECKON ammaparypbl, Wi KOCBEHHO —
OJTHMM U3 CIEIYIOIINX CIIOCO0OB.

4.3.1. Cnocob xopovl: N3MEPSIETCS TPOMEKYTOK BPEMEHH /, B TEUEHHE KOTOPOTO 4acToTa
BpAIICHUS 3aTOPMaKMBAIOIICHCS BPAIAIOMIEHCs YacTH MAIIWHBI U3MEHAETCS OT 3HAYCHUS
(14+6)ny, no 3navenus (1—o)n, (deprt. 1).

-7
MUH

{1d)n,

Yepr. 1

OtHolleHne WHTEpBana 28n, K MPOMEXYTKY BPEMEHH ¢ BeCbMa OJIM3KO K 3HAUECHUIO
NPOM3BOJHON YacTOTHI BPAILEHHMsA 0 BPEMEHM IPH HOMHUHAILHOM 3HAYEHWUM YaCTOTHI
BpaLIeHNs

20n, dn
2x ™

t dtn:nH’

r7ie 8 — OTHOCHUTENBHOE OTKIOHEHUE YaCTOThI BPALIEHHUsI OT HOMHHAIBHOM.

4.3.2. Cnocob npedenvHoti cekyweli: OTPEACTSIETCS 3aBICUMOCTh YaCTOTHI BPAIIEHHUS OT
BpeMeHH n=f{f) B mpoLecce caMoTopMoxkeHHs. Ecin 3To onpeneneHne MOXeT ObITh Ha4aTo
OT 3HAYCHHUsS YacTOTHl BpanieHHs (1+3)n,, Kak B MpeABIAYILEM Cilydae, U 3aKOHYCHO NPH
3HadeHud (1-8)n,, TO CHEmyeT TIOCTENIEHHO YyMEHBINATh 3HAYCHUS OTKIOHEHHSA O U
BBIUHCISITE  OTHOWIEHWS 201, K COOTBETCTBYIOIIMM IIPOMEXYTKaM BpEMEHH f.
OKCTparossys 3aBUCHMOCTH 3TUX OTHOLIEHHH OT O Ha HyJEBOE 3HAUYEHHE ITOCIEIHErO
OyneT TpeACTaBIATh C JOCTaTOYHOH CTENEHBIO TOYHOCTH YIJIOBOH KOA(D(HIMEHT
KacaTelbHOU K 3aBUCUMOCTH 1 = f{f) IpH 1 = ny, T. €. ICKOMOE 3HaYCHUE TIPOU3BOIHOM dn/dt
(aepr. 2).

dn
dt

. ——— — —

|
i
|
|
|
I
|
g 10 %
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Ecnn wacrora BpamieHHuss He MOXeT OBITH NOBBIIIEHA CBEPX HOMUHAIBHOM, TO CIEIyeT
OIPEJENsITh OTHOILEHUS! HHTEPBAIOB MEXIY HOMHUHAJIBHBIM 3HAYEHHEM YacTOThI BPAILEHUS
n, ¥ 3HAYCHUSIMU (1-8)n, npu mocTeneHHO YOBIBAIOIIMX 3HAYCHUSIX O K
COOTBETCTBYIOUIMM ITPOMEXYTKaM BPEMEHH ! W JaJbllie BECTH OINPEEIICHUE NPEAEIbHOrO
3HaueHHMs dn/dt Kak yKa3aHo BBILLIE.

4.3.3. Cnocob6 buenus uacmom: TpeOyeT MoOACYETa TPEX YMCET NEePHOI0B HOMHUHAIBEHON
YacTOTHl MEXAYy y3JaMd OHEHHs OTOW IIOoCHeAHel W W3MEHSIOIIeHCS YacTOTHI
CaMOTOPMO3SIIIEHCS MaIllMHBl B TPEX MHTEpBAJIAX: MPU MPOXOXJICHUH Yepe3 HOMHHAIBLHOE
3HAYCHHUE YaCTOTHI BPAIICHHUS ko, IPESIIICCTBOBABIIETO eMy k| M HOCICIYIOLIEro 3a HUM K,
(aepr. 3).

Ay ko 1 Ha

1 T

Fu

y_,ﬂ_i',il.i‘llilltliliIl'n,..,”|i| \‘I.lﬁltl“|;|“ll”1tl” il J1il.'_
T 1\\&\11‘1\1111\“\51 4 i l1“|1

Yepr. 3

Hckomoe 3HaueHWE MPOW3BOJHOW YACTOTHI BpAIICHHS IO BPEMEHH BBIYHCIACTCSA IO
dopmyIe
dn N 2fn, (ki +ky)
dtn=n, Iky(k +2ky+ky)
r7Ie f; — HOMUHAIFHOE 3HaUeHHEe YacTOTHL, [ 11.
®opma ormbaromell cpemHero WHTEpPBaJia 3aBHCHT OT B3aHMHOTO PAaCHOJIOXKECHHUS
BEKTOPOB HANpPSDKEHWH — HOMHHAJIBHOW 4YAaCTOTBI fy; M HAaCTOTHI f, OIpeesieMon
CaMOTOPMO3SIIEHCS MAaIIMHOH B MOMEHT €€ MPOXOXKICHUS Yepe3 HOMHUHAIBHOE 3HAueHUE
YacTOTHI BPAIICHUS 71, HO HE BIMSAET HAa PE3yJIbTaT BBIYHCICHUSA. B wacTHOM ciydae, mpu
HaXO0X/IEHUU BEKTOPOB B 3TOT MOMEHT B NMPOTHUBO(A3e UMEET MECTO y3el OMeHMS M YHCIIO
MIEPUOJIOB ko B (hopMyJie clieyeT IPUPABHATh HYIIIO.
4.4 CocTaB ONBITOB CAMOTOPMO3KEHHS
Eciin MOMEHT WHEepIUHM BpamIaroIleiicss 4acTH MAamuHbl / W3BECTEH, TO Ui MAIIUHBI
MIOCTOSTHHOTO TOKAa JOCTAaTOYHO JBYX ONBITOB CaMOTOPMOXEHHUS — HEBO30YXICHHOU
MAaIIWHBI ¥ HEHArpy>KeHHOW MAITMHEI, BO30YKIICHHON 0O HOMUHAILHOTO HampsnKeHHs. J{ist
CHHXPOHHON MAIWHBI JOJDKEH OBITh MOOABIEH TPETUH OMNBIT CaMOTOPMOXKCHHS —
3aMKHYTOH HaKOPOTKO MAIIUHBI, BO30YKIEHHOH 10 HOMHHAIEHOTO 3HAYEHUS TOKA SIKOPSI.
W3 mepBoro ombiTa MOTYT OBITh BBEIYHCIIEHBl MEXAaHWYECKHE IOTEPH HCIBITYEMOM
MAIlIHBI TI0 (hopMyTIe

®)

P =Cn |9 ©)

dt |,

W3 BTOpOTO OmBITA MOXET OBITH BBIYMCICHA CyMMa MEXaHHMYECKHX IMOTEPbh, MOTEPh B
CTaJIM ¥ JJ0OaBOYHBIX MOTEPh XOJIOCTOTO X0/1a 1Mo (hopmylie

dn

Bix + P =Cny|—| . (10)

dt|,

N3 TpeThero ombpITa MOXKET OBITh BBHIUMCIEHA CyMMa MEXaHHYECKUX MOTEPh, OCHOBHBIX
MOTEPh B IEMIX pPabounx 0OMOTOK M JOOABOYHBIX MMOTEPh MPU HATPY3Ke MO PopMyIie

dn
P +P. =Cn, , (11)
rne Pyex — MEXaHUYECKHe TIOTEPH;
P.,— norepu B cranu u 100aBOYHbIE IOTEPH XOJIOCTOTO XO/a;
P, — ocHOBHBIE TOTepH B IemsiXx pabounx OOMOTOK M [0OABOYHBIE IIOTEPH IIPH
Harpyske;
1, — HOMMHAJIbHAS YaCTOTA BPALIEHHSA, MUH ;

dn dn dn
del,” |dtl,” |dtls
COOTBETCTBEHHO B TIEPBOM, BTOPOM M TPETHEM OIBITaX, MHH ' (C).

CyMMy TOTepb B CTIH U JOOABOYHBIX ITOTEPH XOJIOCTOTO XOJa CIEAYeT ONpPEeAesTh KaK
Pa3HOCTH MOTEPh, U3MEPEHHBIX BO BTOPOM M IepBOM ombITaX. CyMMy OCHOBHBIX ITOTEPH B
Hensx paboynx oOMOTOK W J00ABOYHBIX NMOTEPh NPU Harpy3ke CIIeAyeT ONpeAeNiTh Kak
Pa3HOCTh MOTEPh, U3MEPEHHBIX B TPETHEM U NIEPBOM OIBITAX.

Ecnu npu npoBeneHHM TPEThEro OMbITa TOK SIKOPS OTJIMYAeTcs OT HOMHUHAJIBHOTO HE
6osiee yeM Ha £10 %, TO CyMMy OCHOBHBIX IOTEPH B LETSAX PA00OYNX OOMOTOK M JOOABOYHBIX
OTepb MpH Harpy3Ke CcleAyeT NepecUUThIBaTh MPOMOPLUUOHAIBEHO KBaApaTy TOKa.
Paznenenne 3TOi CyMMBI Ha COCTaBIISIIOIIME, €CIM OHO TpeOyeTcs, CleAyeT NPOBOIUTH
BEIYMTAHHEM OCHOBHBIX IIOTEPh B IEMAX padoYnx OOMOTOK, BBIYMCIEHHBIX II0
COTIPOTHBIICHUIO OOMOTKH SIKOPS TIPH TEMIepaType OIbITa, JJIS Yero TO COMPOTHBIICHHUE
JOJDKHO OBITH M3MEPEHO HEMOCPEACTBEHHO 0 OKOHYAHWH OMBITA; OJHAKO IEepecueT TaKUX
COCTABIISIONINX Ha KaKue-IN00 ApyTrue 3Ha4eHUs TeMIepaTypbl 0OOMOTKH HE JIOITyCKaeTcsl.

Ecimn MOMEHT wWHepUMHM Bpallalouleiics YacTH MAIIMHbI HEU3BECTeH, WJIH C HEIo
MEXaHHUUYECKU COEIMHEHbI BpPAIAIOIINECcs YaCTH APYTHX COMPSIKEHHBIX C HEI0 MEXaHHU3MOB,
HampuMep, TYpOMHBI, MOMEHT WHEPIMH KOTOPBIX HEW3BECTEH, TO JUIs HCKIFOUYCHHUS
coJiepKaliel ero MOCTOSHHOW camoTopMmoxkeHus: C clefyeT NPOBECTH €lle OAWH OIBIT
CaMOTOPMOXKECHHUS MAIIWHBI, HATPYKCHHOW KaKOW-ITHO0 M3BECTHOU HArpy3Kod P, Hampumep,
MOTEPSIMH XOJIOCTOTO X0/1a MIIM KOPOTKOTO 3aMbIKaHUs IIPHCOEJMHEHHOTO TpaHcdopmaropa,
KOTOpPBIE TOJDKHBI OBITH JUIS 3TOTO OMPEICIICHBI OTACIBHO, WIIM Harpy3Koi BO30yIHTENs Ha
HATrPy309HOE COTIPOTHUBIICHUE.

IIpr TOPMOXKEHWH TMOTEPSIMH XOJOCTOTO XOIa TpaHchopMaTropa HE NPHUHUMAIOT BO
BHHMaHHE CyMMa IIOTePh B HEMAX pabOYNX 0OMOTOK U JOOABOYHBIX IMTOTEPH MPH HATPY3KE OT
TOKa XOJIOCTOTO X0/a TpaHcopmaTopa

— 3Ha4YCHUA HpOI/I3BOHHOI>i YaCTOTbl Bpall€HUA 110 BPEMCEHU

P +PCT+P:CnH% R (12)

MexX
Ly

0TKyxa, ¢ yaetoM (10),
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C= P . (13)
dn dn
dt), |dt},

Ipu TOPMOXKEHHUH MTOTEPSIMH KOPOTKOTO 3aMBIKaHHUsI TPAHC(POPMATOpa He TIPUHIMAIOT BO
BHUMAHHE TIOTEPH B CTAIM W JOOABOYHBIC MOTEPU XOJOCTOTO XOJa, COOTBETCTBYIOIINC
HAIpPSHKEHUIO KOPOTKOTO 3aMbIKaHHs TpaHc(hopMaropa

H

P +P . +P=Cn, dan , (14)
dt |,
0TKyxAa, ¢ yuetoM (11),
P
C= . (15)
dn| _|dn
“lldtl, dtls

[Ipn TopMOKeHNH HAarpy3KOi BO30yANTENSI HA HArpy30YHOE CONPOTHUBICHHE YUUTHIBAIOT
TOJIBKO MEXaHMYECKHE TIOTEPH HCIBITYEMOH MAIIHHBI

P +P=Cn | (16)

dt|,

OTKyxa, ¢ yaeToM (9),
P
= 17
dn dn (1)
S l—| —|—
dt|, |dt|,

3aech noj P NOHUMAIOT CyMMY MOIIHOCTH, OT/aBaeMou B036yI[I/ITeJ'[eM, " IOTEPb B HCM,
KOTOPBIE MOT'YT OBITH TIIPUHATHI 110 €T0 PACYCTHBIM JaHHBIM.

[ocrostaHas camoTopMoXkeHUs C MOXET OBITh OIpeeNieHa TAaK)Ke M3 OIBITa BPAIICHUS
HCIBITYEMOM MAIUMHBI B PEXUME HEHArPYKEHHOIO JBUraTels, B CIy4yae CHUHXPOHHOM
MAaIIuHBl — TpH K03 UIIHEHTE MOIIHOCTH, pAaBHOM €IWHHIE, IPH HOMHHAJIHHON 4acToTe
BpameHus ¥ HOMUHAJIbHOM HAaIPSHKEHUHN; B OTOM ClIydae

P +P,

C — MEX
dn

e
dt|,

Ecnu u3BecTeH MOMEHT MHEPLMM Bpalllalolieics yactu 1, KF'MZ, TO JUIS TOTO YTOOBI

HOJ'Iy‘-Il/ITb BCC HOTepI/I B KWJIOBATTAax, HOCTOHHHy}O CaMOTOpMO)KeHl/ISI cneuyeT BBIYHUCIIATH 110

dbopmyie

(18)

n

C=0,010971. (19)
4.5. IlopsinoK BHINOJHEHHUA ONBITOB CAMOTOPMOKEHHS
4.5.1. HeoOXOOMMBIM YCJIOBHEM BBITIONHEHHUS OIBITOB CAMOTOPMOXCHHS SIBIISICTCS
moyHasi mpupaboTKa TPYIIUXCS TOBEPXHOCTEH BO BCEX ONOpax — MOJIIIMIHUKAX |
MONMSATHUKAX, W YCTAHOBIICHHE WX TEMIIEPATyphl, COOTBETCTBYIOMIEH HOPMAIBHON
sKcIuTyaTarn. [10CKoIBKy Harpyska Ha 3TH OMOPBI, 0COOEHHO Ha TOIMMATHUKH, B TPOIIECCE
HCHBITAHUSA MOJXET 3HAYUTENbHO OTJIMYAThCS OT COOTBETCTBYIOIIEH HOPMaIbHOI
9KCIUTyaTaIliH, TEMIIEPATypPy OIOp CIeIyeT yCTaHABIUBATh PEryINPOBAHNEM pacxo/ia Macia
WK OXJIAXAAIOUIEN ero cpebl.
4.5.2. HUcneiTyemyio MallMHy, €CIM 3TO BO3MOXHO, CIEIYeT OTCOCAUHHUTH OT

MEXaHUYIECKU MPUCOSIUHEHHBIX K HEH MEXaHW3MOB, HallPIMEp BOASHON TypOHHBI B Cllydae
THJPOTEHEpaToOpa; €eCld K€ TaKoe OTCOCAWHEHHWE HEBO3MOXKHO 10 KOHCTPYKTHBHBIM
Inpu4uHaM, TO CJIEAYCT MNPHUHATH BCE BO3MOKHBIC MEPbl K YMCHBUHICHHUIO MEXaHUYCCKHUX
MoTeph B TAaKOM MEXaHHW3MeE, HalpuMep, IyTeM €ro 4YacTH4YHOW pazbopku. B cmydae
THIpOTeHepaTopa CliefyeT YIAJIWTh BOAY M3 KaMmepbl paboyero kosieca TYpOMHBI W
MIPEAOTBPATUTh BO3MOXKHOCTh KaK IIPOTEKAaHMs €€ CO CTOPOHBI BEpXHEro Obeda, Tak U
ITOJICACHIBAHMSI BPAINAIOMIAMCS pabovYrM KOJIeCOM TYpOMHBI CO CTOPOHBI HIDKHETO Obeda.
Bpamenne pabodero xojeca B BO3AyXE CO3/AECT BEHTHISAIMOHHBIE ITOTEPH, KOTOPHIE MOTYT
OBITH OIICHEHBI PACUETHBIM IIyTEM II0 COTIACOBAHHMIO MEXIy M3TOTOBUTEISIMU T'eHepaTopa 1
TypOHHBL.

4.53. OObHO wWCHBITYyeMas MallMHa TNPUBOJUTCS BO BpPAIICHHE B PEXKUME
HEHAarpy’>kK€HHOTO JBHTATeNii IPH MHTAaHWM OT OTAEIBHOIO HMCTOYHHMKA C IIHPOKO
peryJMpyeMoii 4acToTol BpalleHHs; HO B OT/AENBHBIX CIIydasX UCIbITyeMasi MalliHa MOXKET
MIPUBOJUTHCS BO BpAllleHWE TEM IPHBOIHBIM JIBHI'aTENIEM, KOTOPBIH COETUHSETCS C HEeH ISt
HOPMaJIbHOW OKCIUTyaTalldd, HalpuMep, KOrJa TakuM [BHUrareieM sBisieTcss TypOuHa
KOBILIEBOT'O THIA, K KOTOPOH IOAavya BOABI Ha pabouee KOJECO MOXKET OBITh IpeKpalieHa
MIPaKTHYECKH MI'HOBEHHO. Bo Bcex cirydasx BO30Y)KIEHHE HCIBITYEMOH MallMHBI JIOJKHO
I0JIaBaThCS OT HE3aBUCHMOT'O HCTOYHHUKA C TOYHO M OBICTPO PEryJINPYEMBIM HAPSHKEHHEM.

4.5.4. Yacrora BpamieHHWs HUCIHITYEMOH MAIIMHBI OBICTPO TOZHWMAETCsS OO0 Tpexaena,
HaCTOJIbKO MpeBbIIIatonero Bepxuuit npenen (1+3)n,,, mo nm. 4.3.1 u 4.3.2, yToObI 32 BpeMs
CaMOTOPMO>XKEHHS J0 3TOTO IMpejesia MOKHO ObIIIO MPUBECTH MAlIMHY B COOTBETCTBYIOIIEE
COCTOSTHHE, 3 IMEHHO:

- OTKJIFOYUTh MAIIMHY OT UCTOYHUKA MTUTAHUS;

- B Clly4yae CaMOTOPMOXKEHMS TOJIBKO MEXaHWYECKUMH IOTEPSIMU — IIOTacUTh I0JIE
MaIlUHBI,

- B Cllydyae CaMOTOPMOKEHHS CyMMOH MEXaHWYECKHX NOTeph M IOTEPh KOPOTKOTO
3aMBIKaHHS — 3aMKHYTh BBIBOJIBI OOMOTKH SIKOpSi HAKOPOTKO M BO30YIUTH MAallIMHY 0
3aJ]aHHOT'O 3HAYE€HHS TOKa KOPOTKOTO 3aMbIKaHMS,

- B CIy4ae CaMOTOPMOKEHHUSI MOTEpsIMH B TpaHC(hOpMaTOpe — I0Ci€ TalleHus IO
MIOJKITIOYNTE TpaHC(HOPMATOp B 3apaHee ITOATOTOBICHHOM COCTOSIHHM (XOJIOCTOTO XO/a WIIN
KOPOTKOTO 3aMBIKaHMs) W BO30YJUTh MAaIlIMHY A0 3aJaHHOTO 3HAYCHWS HANpSDKEHHUS WIN
TOKa,

- B CIy4ae CaMOTOPMOXKCHHS CYMMOM MEXaHWYECKMX MOTEephb, MOTEPh B CTAIH H
J006aBOYHBIX MOTEPh XOJOCTOTO XOJa WM CAMOTOPMOXKEHHS TOTEPSIMH XOJIOCTOTO XOAa
TpaHcopmaTopa Mpu 1ojade MUTAHUS Yepe3 3TOT TpaHc(hopmaTop, MOCie OTKIIOUYEHHS OT
HCTOYHUKA NMUTAHUS HE TpeOyeTcs HUKaKHX OIepaluii, eciu Bo30yXIEHHE HCIIBITYeMOH
MalIMHbl COOTBETCTBYET 3aJaHHOMY HaIpSDKEHHIO XOJOCTOTO XOJa IPH BPAILEHUH C
HOMHUHAJBHOU 4acTOTOM M KO3()(UIMEHTOM MOIIHOCTH COS @= 1.

4.5.5. OtcueTsl MO0 BCEM NPUMEHSIEMBIM B Ka)KJIOM OIIBITE M3MEPUTEIbHBIM NpHOOpamM
HPOBOJSATCS B MOMEHT MPOXOXKJEHHUS YacTOThl BpAILEHUsI Yepe3 ee HOMUHAJIbHOE 3HaYeHUE
I[J'DI IIOBBIIIICHUA  TOYHOCTH OIpCAC/ICHUA noTeépb U3  ONBITOB CaMOTOPMOKCHUA
PEKOMEHIYeTCs TOBTOPSITH HECKOJIBKO Pa3 OMBIT KaXKI0TO BHIA WJIM IIPOBOJIUTE OIBITHI TIPH
BO30Y’KIE€HHOHM MalllHEe Kak MpU pPa30MKHYTOH, TaK W IPH 3aMKHYTOH HaKOPOTKO OOMOTKE
SIKOpST TIPM HECKOJIBKMX Pa3iMYHBIX 3HAYEHHUSIX TOKa BO30yxkaeHHs B o0oux ciydasx
CJIEIyET TOBTOPATH HECKOJIBKO Pa3 OIBIT CAMOTOPMOXKEHHUSI MEXaHHIECKUMH TOTEPSIMU.

4.5.6. OTHOCHUTEIEHOE OTKIIOHCHHE O YacTOTHI BPAIICHUS OT €€ HOMUHAIILHOTO 3HAYCHUS
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ny U THAPOTEHEpaTOpOB MpuHUMaeTcss paBHEIM O = 0,1, a s TypOOTeHEepaTOpOB MOKET
ObITh orpaHmueHo mpenenom O = 0,05, g MalWH MPOYMX BHIOB €TO CIEIyeT BHIOMPATH
TaK, 4TOOBI NPEABAaPUTEIFHOE IIOBBINIEHHE YaCTOTHI BpaLIeHHs IIepel HayaloM OIbITa HE
JOCTUTAJIO 3HAYCHUS, IIPU KOTOPOM HNPOBOAAT MCIBITAHUC Bpamalomeﬁca YaCTH MalllMHbI
IIPY TTOBBIIIEHHOW YacTOTE BpAILCHHUSI.

HauMeHbliero NoBbINIEHHS YaCTOTHI BPAIlEHUs] UCIIBITYEMON MalMHBI TpeOyeT crocod
OueHMsT 4YacTOT, MpH KOTOPOM IPAKTHYECKH JOCTATOYHO TOJIBKO TAaKOro, KOTOpOe
HEOOXOMMO JIUIIB JUTS HOATOTOBUTEIBHBIX OTIEPaIii.

4.6. MeToabl u3MepeHUs

3aBUCUMOCTh YaCTOTHI BpAILCHUS # OT BPEMEHHM ! MOXET OBITh MOJIydeHa TpeMms
criocobamu:

- B BHJC 3aBHCHMOCTH HENOCPEICTBEHHO H3MEpSEMOr0 OTPHIATEIBHOTO YCKOPSHHUS
CaMOTOPMOXKEHHUS OT BPEMEHU

dn

- B BHJE 3aBUCHMOCTH YaCTOTHI BPALLICHHS OT BpEMEHH
n =),
- B BHZE 3aBUCHMOCTH YIJIOBOTO ITYTH, TPOHICHHOTO BAJIOM MAIIHHBI, OT BPEMEHH
S =A).

4.6.1. IlepBbIif CIOCOO MMEET TOT HEAOCTATOK, YTO 3aBUCHMMOCTH OT BPEMEHH YaCTOTHI
BpAIlCHUs] ¥ YCKOPEHUS CaMOTOPMOKEHUS HE SBIISIOTCS BIIOJHE IUIABHBIMH, U II03TOMY
N3MEPEHHOE 3HAYCHUE MOXKET UMETh CITy4allHbII XapakTep.

4.6.2. Bropoii cmoco6 He TpeOyeT NPUMEHEHHS KaKOH-T1u00  CHenUaIbHON
W3MEpUTENBHON anmapatypbl. Eciin Ha Bally MCHBITYeMOH MallMHBI UMEETCsl BO30YIHUTENh
MOCTOSIHHOTO TOKAa, TO OH MOXET OBITh HCIIONb30BaH B KAuyeCTBE TaXOMETPHYECKOTO
reHepaTopa IpPU HE3aBUCHMOM BO30YXKICHHH OT BIIOJHE CTAOWIIBHOTO HCTOYHHKA
MOCTOSTHHOTO TOKa WiIH 0e3 Bo30yXIeHHsA. Perucrpanuio mOKa3aHWH BOJBTMETPA,
H3MEPSIOIIET0 €ro HampshKEHHE, MPOMOPLUHOHAIBHOE YaCTOTE BpALICHHs, PEKOMEHIYEeTCs
MPOBOIUTH ITyTeM QoTorpadupoBanns, mnomemas B (oTorpapupyeMoe IMoje TOMHMO
BOJIBTMETpA TAKKe MEXaHHYEeCKMH WM DJIEKTPUYECKHH CeKyHIOMEp C HeNpepbIBHBIM
JBIDKEHHEM yKa3zaTels. B cirydae oTcyTCTBHsI BO30yquUTENsI HA Baly MAIUUHBL, WM €CIIH €T0
HAaIpsDKEHUE IMyJbCHPYET C YacTOTOM BpaIlleHWs, Jy4llHe Pe3yibTaThl AaeT NPHMEHEHHE
MaIllMHbl [TOCTOSHHOTO TOKA, COEIMHSIEMOH C BaJloM IIOCPEICTBOM OECIIOBHOW PEMEHHON
nepenayu.

4.6.3. Tpetnii cioco6 TpedyeT npruMeHeHUs XpoHorpada, OTCYEThl KOTOPOTO MTPOU3BOASAT
[0 CUTHAJIaM, MOAaBaeMbIM OT Bajla HCHBITYEMOI MalllMHbI OJIMH Pa3 3a KAKAbIA 000pOT WITH
3a HECKOJbKo oboporoB N. Ecmm ¢, t, u #; — IOCIEOBaTENbHO 3aperucTPUPOBaHHBIC
MOKa3aHUs XpoHorpada, To CperHrue 3HAUCHHUS YaCTOThI BPAILCHHUS 32 TIPOMEKYTKH BPEMEHU
MEXITy HUMH OYIyT:

" = 60N un = 60N (20)

hLh—4 -ty

a YCKOpEHHEe CaMOTOPMOYKEHHUS B MOMEHT BPEMEHH £,
dn| 2(ny —ny3)
dt 2 t3 - tl

Bwmecto xpoHOTrpada MoOXeT OBITh NMPUMEHEH JJIEKTPUYECKAN CEeKyHIOMep, yKa3aTellb

21)

KOTOpPOTO COBepIIaeT oAWH 000poT 3a 50 MeproI0B MHUTAIOIIETO €r0 HAMPSIKEHHS; €ro
MoKazaHus clieayer ¢GororpadupoBaTh MOCPESICTBOM BCIBIMICK HMITYJBCHON JIAMITBI 1O
CUTHAJIaM, IMOJABAacMbIM OT Baja HCIBITYEMON MAIlMHBI, KaK M B TPEABIIYIIEM ClIydae.
Yucno oTcueToB MOKET ObITh He Oosee 30—40 3a BeCh OIIBIT.

IIpu  npumeHenmm cnocoba OwmeHms vactor mo 1. 433  npousBomAT
OCHWILIOTPAUYECKYI0  3alUCh HANPSOKCHUS JIBYX  IIOCIEHOBATEIBbHO  BKIFOUCHHBIX
HACTOYHUKOB, OOUH W3 KOTOPHIX WMEET HOMHHAIBHOE 3HAUCHWE YacTOTHI, a IPYyrod —
3HAYCHWE YacTOTHl CAMOTOPMO3SIICHCS MAIIWHBI, a aMIUTUTYABl OOOWX HampshKeHUI
MIPEeIBAPUTEIFHO BEIPABHEHBI IPH HOMUHAIIEHOM 3HAYEHUH YacTOTEHL.

Ecnmu n3 MexaHWYecKUx MOTeph, U3MEPEHHBIX METOJIOM CaMOTOPMOXEHHsI, HEOOX0IUMO
BBICTTUTh TOTEpH Ha TpeHHWe B omopax (B OCHOBHOM B TOJISATHUKE, OOMEM st
HCOBITYEMOW MAIIMHBI M CONPSDKEHHOTO C HEI0 MeXaHW3Ma), 3TH IOTEePH HAIJICKUT
OMpPENENATh KAIOPUMETPHUCCKIM METOAOM. ECITH 3TO HEBO3MOXKHO, HAPUMEp, BCIICICTBHE
OTCYTCTBUS MPOTOYHOTO OXJIAKICHUS BaHHBI MOAMATHUKA, TO MOTEPH B TOMSITHUKE CICTYET
OmpeNessITh 1O SMIUPUYESCKAM (OpMyllaM U paclpeNeisaTh MEXKAy TeHepaTopoM U
TypOMHOI IO COTIIACOBAHUIO MEKIY U3TOTOBUTEISIME I'eHEpaTopa U TYPOUHBIL.

OnpeznencHre OTPHUIIATEIIHFHOTO YCKOPSHHS CAMOTOPMOXKEHHUSI CLIOCOOOM OMEHHUST 4acTOT
MPUTOJHO TJIABHBIM 00pa3oM JUIsl THXOXOJHBIX CHHXPOHHBIX MAIIUH C HECIOXKHBIM
BEHTIIIIMOHHBIM TPAKTOM, HalpHMep, OTKPHITOTO HCIONHEHWs. B ruaporeHeparopax co
CIIO)KHBIM BCHTWIAMOHHBIM TPAaKTOM OH MOXXET IIPUBECTH K OIIHOKaM, ITOCKOJBKY
3aBHCHMOCTh YacTOTHI BPAIICHHS OT BPEMEHH IPU CAMOTOPMOXCHHW U TaKUX MAIIUH
3a4acTyi0 HMeeT HeJOCTaTOYHO IUIaBHBIA XapakTep.

5. UBMEPEHHUE ITIOTEPb KAJIOPUMETPUYECKUM METOJOM

5.1. Ob6n1acTh NpUMeHeHust

Kanopumerpuaeckuii MeTo1 MOXKeT OBITh IPUMEHEH /i1t KocBeHHoro onpenenenns KITJ]
JNEKTPUUECKUX MAIIMH IYTEM HU3MEPEHUS MOTEPh OTIENBHBIX BHJOB C MOCIEAYHOIIUM HX
CYMMHUpPOBaHMEM WM ITyT€M H3MEPEHUs OJHOBPEMEHHO BCEX IOTEPh, BBIAEIACMBIX B
MalllMHE NPU TOM WK UHOM Harpyske.

B 3aBucuMocTH OT yCIOBHH KaJOPHMETPHUECKHE M3MEPEHHS MOTYT OBITH IPOBEAEHBI
IBYMSI Pa3NUYHBIMH = CIIOCOOAMHM — HETOCPEICTBEHHBIM H3MEPEHHEM pacxoja u
MIPEBBIIICHU TEMIIEPATyphl OXJAXKIAIOIIEH Cpeasl I TapUPOBAHHEM IPEBBIMICHUS
TeMIIEpaTyphl OXJIaKAAOIIEH cpebl 6e3 N3MEPEHNUS €€ pacXoaa.

Kanopumerpudeckie H3MEpeHHUs] JOJKHBI OBITh BBINOJHEHB! Ul KaKAOTO KOHTYpa
OXJIaXKJCHUSI OTJEIBHO.

[ToTepu MaIMHBI COCTOST U3 MOTEPb, BBIIENIEMBIX BHYTPU PACUETHONW MOBEPXHOCTH P; 1
BHE pacueTHOH MOBEPXHOCTH P,.

ITon pacueTHOI MOBEPXHOCTHIO MOHUMAETCS MOBEPXHOCTb, MOJHOCTHIO OXBATHIBAIOIIAS
MaIIMHY TakK, YTO BCE BBIAEISIEMbIE BHYTPH HEE NMOTEPH JOKHBI BEBIHOCHTLCS] HAPYXKY CKBO3b
3Ty MOBEPXHOCTH (YepT. 4).

[otepu P; MOTYT OBITH OIIPEACICHBI KAK CyMMa

P,':P1+P2, (22)

rae Py — ToTepH, KOTOpbIe MOTYT OBITh M3MEPEHBI HENOCPEICTBEHHO U BBIHOCATCS B
BUJIE TEIUIA Yepe3 KOHTYPHI OxJIakaeHuA. OHU ABJISIOTCSI OCHOBHON YacThIO MOTEPb;

P, — morepu, HE BBIHOCHUMBIE UEpEe3 KOHTYPBI OXJIAKACHHS, PACCEHUBAIOIINECST UEpe3



N1 03|90 MMM / BMSLONLIQNQ BEMIShUHXL0d1MaUE

pacYETHYIO ITOBEPXHOCTH ITYTEM TEIUIONPOBOIHOCTH, KOHBEKIIUH, U3IIYYEHHS], YTEUKHU H T. II.
OHU SIBIIAIOTCS HEOOJIBIIONW YACTHEO OOIIMX MOTEPh M MOTYT OBITh BHIUHCIICHBI.

ITotepu P, MOTYT OBITh OTPHUIIATEIBHBIMA U BEIUUTAKOTCS, €CIIU TEIUIO MOCTYMAET BHYTPh
pacyeTHOH MOBEPXHOCTH.

ITotepu P, MOTyT COCTaBJISITh YaCTh ONPEAESIEMBIX MOTEPh U B TAKOM Cllydae JOJDKHBI
OBITh U3MEPEHBI OT/ICITEHO.

Ilpumeyanue. 1lotepu B 0ONoOpax, HAXOIAIIMXCS BHYTPH pPacu€THONW MOBEPXHOCTH, OTHOCATCA K
norepsam P;.
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1 — w3my4yeHHe Yepe3 CTEHKH; 2 — OXJIaUTeNb MOAIATHHKA; 3 — BO30YKICHHUE;
4 — OCHOBHOW OXJIAJIUTENb; 5 — TeIUIonepeaaya K TypOuHe;
6 — Temutonepenada K GyHIAMEHTY; 7 — OXJIQXKIAFOIINI BO3IYX

UYepr. 4

5.2. Omnpegenenue noreps P; myreM wHM3MepeHHsl pacxola W MpeBbIIICHUS
TeMIIEPaTyphl OXJIAKIAI0IIEH cpeabl
[lorepn, BBIHOCHMMBIE OXJIKAAIOMIEH CPENOH M3 DJIEKTPUUECKOH MAallWHBI IpU
MIPaKTHYECKH YCTaHOBUBILIEICS TEMIIEpAType ee YacTel, paBHBbI
R=c,-Q-p-AS, (23)

rie ¢, — YyJAelbHas MaccoBas TEIJIOEMKOCTh OXJaKAAIoLleH cpelbl NMpH JaBIEHUH B
TOuKe M3MepeHus pacxona, kKJx/(kr-K);

O — pacxox OXJTaXAAIoIIeH Cpepl, M3/C;

P — IUIOTHOCTh OXJAXIAIOWIEH CPeAbl NPH TeMIlepaType B TOUKE M3MEPEHHs pacxona,
K/,

AS — 1nipeBbILIEHUE TEMIIEpaTyphl OXJakaatomeit cpexapl, K.

(M3menennas penakuusi, A3m. Ne 2)

5.3. U3mepenne norepb P; KajlopuMeTPpU4eCKUM TAPUPOBaHUEM

5.3.1. Tapuposounas xapaxmepucmuxa

Omnpenensiercss  TapupOBOYHAsT — XapaKTEPUCTHKA, NPEICTABIAIONIAas — 3aBUCHMOCTh
MIPEBBIIICHHS TEMIIEPATyPhl OXJIAXKIAIOMIEH Cpebl OT MOTEpPh, BEIACISIEMBIX B MaIllMHE, MIPH
YCIIOBHUH, YTO IIOTEPH P; MOTYT ObITh H3MEPEHBI HEOCPEICTBEHHO 3JIEKTPUIECKUM METOJIOM.
Ecnu ycnoBust ucIisITaHus! COOIOICHBI IPABUIIBHO, TO ATOT METOJ HE TPeOyeT OmpeeNICHNs
noteps P,. OH MoXeT ObITh NpPUMEHEH B TOM CiIydae, KOrJa HENOCPEICTBCHHBIE
KaJOPUMETPUYECKHE HM3MEPEHHsS B KOHTYpax OXJIKICHUS HEBO3MOXHBI WM KOTJa HX
MIPOBEJCHUE 3aTPyTHEHO.

5.3.2. I'enepuposanue nomepwv 0151 mapupo8aHus

Ilorepu B MamMHE JOMKHBI OBITH IOMYYEHBl OT 3JIEKTPUYECKOTO HCTOYHHKA,
JIOIYCKAFOIIET0 BOBMOXKHOCTh WX TOYHOTO M3MepeHusi. OHU MOTYT OBITh BBIEIEHBI BHYTPU
MallMHbl B BUJE OOBIYHBIX IOTEPh IPH BPAIICHWH MAaIIWHBI B HEHArPy)XCHHOM HIIH
Harpy>K€HHOM COCTOSHHM, B 3aBHCHUMOCTH OT BHJA OIpEACIAEMbIX NOTEPb, WIH B BHUIE
TEIJIOBBIX TTOTEPb, BBIACIAEMBIX B CHEIHAIBHOM PE3HCTOPE, BCTABICHHOM B MAIIMHY Ha
BpeMs HCIIBITAHUSI TAKUM 00pa3oM, YTOOBI IMOTEPH CO3AaBAIN TEIUIOBOH MOTOK, ITOJOOHBIN
TOMY, KOTOPBIH CYyIIECTBYeT B MAalllMHE INPH HOPMAIBHBIX YCHOBHUSX. I JOCTMKEHMS
HauOOJbIIEH TOYHOCTH CYIIECTBEHHO, YTOOBI 3HAYEHHE MOTEPhb, IPUMEHSEMOE JUIs
MOJY4YEHHUs TapUpPOBOYHON KPHUBOW, OXBATHIBAJIIO 3HAYEHHS, KOTOpBIC IIPEIIIONAraeTcs
HU3MEPSTh.

5.3.3. Onpeoenenue usmepsemvix nomeps

ITocne momydeHuss TapUPOBOYHOW KPHUBOM ClEAyeT BpallaTh MAIIMHYy B TpedyeMoM
pEeXUME /sl TeHEepUPOBaHHS MOMJISKANMX M3MEPEHHI0 TOTeph. M3MepeHue npeBbIeHHs
TEMIIEpaTypbl OXJIAKAAIOIIEH Cpeabl TO3BOJSIET ONPENEIUTh IMOTEPU IO TapUPOBOYHOU
KPUBOM.

5.3.4. Cocmosinue mawiunbl npu UCNLIMAHUU

[Ipn TapupoBaHMM W W3MEPEHHHM MAIlMHA JOJDKHA HAXOJWTHCS B OIHUX U TeX Ke
YCIIOBUSIX, T. €. C OTHUMH M TEMH K€ 3aKPBITHSIMH, OJIMHAKOBBIMHA CHCTEMaMH OXJIKICHUS 1
YCIOBUSIMA MOHTaXka. TemIiepaTypa M BCE NMPOYHE YCIOBHS OKpY’KaroUIeH cpempl B 000MX
ClTy4asix JOJDKHBI OBITh TIPAKTUYECKH OJMHAKOBBIMHU. Pacxon oxmaxgaromield cpeapl H0DKeH
MO IEPXKUBATHCS HA OTHOM M TOM XK€ YPOBHE M €€ TEeMIlepaTypa Ha BXOJE€ B 000HMX OIbITax
KaKk MOXHO Oonee Onm3koil. Jlo MosTyueHHs] OKOHYATEIBHBIX PE3Y/IbTAaTOB OINBITA JIOJKHO
ObITb JIOCTUTHYTO YCTaHOBMBIIEECS COCTOSIHME, YKa3aHHoe B 1. 5.4, a ycloBus,
IpUBeIeHHBIE B IIL. 5.1, 5.2 1 5.3, HOIKHBI COOTBETCTBOBATh JAHHOMY METOLY.

5.4. YcraHoBuUBIIeecs COCTOSIHHE

TeroBoe paBHOBECHE CYHMTAETCS JOCTUTHYTBIM, €CIM HW3MepsieMble IOTEpU Ha
OPOTSDKEHUM 2 4 HEM3MEHHbl ¢ TOYHOCThIO 10 + 1 % U TOBBIIEHHE TeMIepaTypsl
OXJIKIAIOMIEH cpeabl M3MeHseTcsi He Oonee 4eM Ha +1 % B Yac NpH HEU3MEHHOM ee
pacxoze.

Ecmm Temmeparypa oxiakmaromieil cpensl NpH BXOJE MJIM TeMIeparypa OOMOTOK
mmenseTcs O6onee dem Ha +0,3 K/u, To TemmepaTypHOE paBHOBECHE MOXKET OKa3aThCs
TPYZHO IOCTH)KMMBIM; B 3TOM CiIydae cJeOyeT BbIOMpaTh Oojee HHU3KOE 3HAUCHHE
TEMIIEpaTyphl OXJIAXKJAOUIeH cpenbl Ipu Bxoje. 1Ipu KaaopuMeTpu4ecKux M3MEpEeHUsIX Ha
BO3/lyXE 3TO YCIOBUE MOXET OBbITh NPHHATO B KAayeCTBE KPHUTEPUS YCTAHOBHUBIIETOCS
COCTOSIHMS; OJIHAKO B Cllyyae OIpEJENICHUS TOJHBIX IOTEPh WM KOrjJa MIOIMYyCKH Ha
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M3MEpEeHHs ITOr0 He TPeOYIOT, MOXKHO HpHHATH +0,5 K/4.

Ecnu crabuibHOCTH TEMIIEpaTyphl IPH BXOJIE€ B MallIMHY HE COOTBETCTBYET YKa3aHHBIM
BBIIIIE YCJIOBHSIM, MOXET OKa3aTbCsl 1eJIecOOOpa3HbIM IEpEeHEeCTH HCIBITaHUsS Ha Oojee
OJIaronpusTHOE BPEMS.

5.5. llotepu P,, He nepenaBaemMble OXJaxAaloNUIel cpeae

5.5.1. Ilorepu P, cocTosT U3 MoTeps, INepeaaBacMbIX Terionepeaadeid yepes GyHIaMeHT
U BaJl, OOBIYHO OYEHb MaJIbIX M TPYAHO H3MEPAEMBIX; IOTEPh, OOYCIOBICHHBIX
CONPHKOCHOBEHWEM HApY)XHOI IIOBEPXHOCTH MAIIMHBI C OKPYXAOIIMM BO3IYXOM
(KOHBEKIIHS); TOTEPh, BHI3BIBAEMBIX HM3MEHEHHEM KHHETHYECKOH SHEPIUH OXJIaXKIAFOLIEro
BO3[yXa, LUPKYJUPYIOIIET0 B MAIIMHE C Pa3OMKHYTHIM LUKJIOM BEHTHISALUH, KOTOpPBIS
MOTYT OBITH BEIUMCIIEHBI, KBT, o gopmyie

2
= & s (24)
2000

rie O — pacxos BO3IyXa, M/c;

p — IIOTHOCTh BO3/LyXa, KI/M’;

v — CKOPOCTb BO3/yXa TP BBIXOAE, M/C.

5.5.2. Ilotepu P, (B TOM 4HCIe OT YTEUKH) CIeNyeT YMEHbIIaTh, BO3ICHCTBYS Ha pacxo[
WIN Ha TEMIEpaTypy OXJIaXIalouled cpeibl, YTOObl YMEHBIIUTh Pa3HOCTh TEMIEPATyphl C
OKpy’Kalollei cpemoi, HO He B ymepOd oOmell TOYHOCTH HW3MEPEHUS TEeMITepaTypHl.
[TpuHsATHE 3THX NPENOCTOPOKHOCTEH OCOOEHHO Ba)XKHO B CiIydae H3MEPEHHUS IOTeph
OTJETHHBIX BHIOB.

[otepu P, MoryT OBITH YMECHBIICHHI TEIUIOW3OJALINEH MOBEPXHOCTEH TEIUIOOOMEHa C
BBEICHHEM B pacuer ko3 punnenra TEIUIONPOBOAHOCTH TIPUMEHEHHOTO
TEIUION30IMPYIOIIEr0 MaTeprana. B 4acTHOCTH, 3TO enecoo0pas3Ho, €CIH TPYIHO MOAABUTH
BHEIIHME TMOTOKM BO3[AyXa WIM TOAJEP)KUBATh TEMIIEPATypy OKpY’Kamolled cpeasl
OTHOCHTENBHO ITOCTOSTHHOM.

IIpu TakoM BBITIOJHEHUH OMNBITOB, YTOOBI MoTepu P, ocTtaBaivch MeHblne 2,5 % oT
norepsb P;, U3MEpeHHbIX MPU MOJHOM Harpy3Kke, WK MeHblie 5 % oT noteps P;, U3MEPEHHBIX
mo MeToay OTACIbHBLIX MOTEPL B PACUCT MNPHUHHUMAIOTCA IMPAKTUYCCKU TOJIBKO IIOTEPH,
paccenBaeMble MOBEPXHOCThIO MamuHbl. [lotepu P,, kBT, Moryt OBITh BBIYKCIEHBI IO
¢dopmyie

P,=hSAS, (25)
rae h — ko3¢ UIMEHT TEeIUIO0TAAYH;

S — paccMaTpuBaeMas IOBEPXHOCTb, M*;

AS — pa3HOCTh MEXIy TEMIIEpaTypoi BHyTPH pacueTHON MOBEPXHOCTH M TEMIIEpaTypon
okpy>katouieit cpeasl, K.

5.5.3. 3nauenne s A1 MOTEpPh, pacCEeNBAEMBIX MTOBEPXHOCTHIO, HaxoauTces Mexxay 10 u 20
Br/(M*K) ¢ npuemnembiM 3aauennemM 15 Bt/(M>K) B cyuae NpUHATHS PEIOCTOPOKHOCTEH
JUIS TIOIABJICHHS TIOTOKOB BO3/lyXa Ha MOBEPXHOCTH TEIJIOOOMEHA.

ITpumeps! ompezneneHus A A MOTEPb, PACCEMBAEMBIX ITOBEPXHOCTAMH TEIUIOOOMEHA,
COIPUKACAIOLINMHUCS C BO3LYXOM:

JUIS HApYXHBIX ToBepxHOcTeit & = 11 + 3v Br/(M*K), rie v — CKOpOCTh OKPYKAKOMIEro
BO3/yXa, M/C;

JUISl TIOBEPXHOCTEH, MTOJTHOCTHIO OXBATHIBAEMBIX HAPYKHOW IMOBEPXHOCTHIO MAILUHEL, /I =
5+3v Br/(M*K), rJie v — CKOPOCTb OXJIaIAk0MIEr0 BO3yXa.

5.6. IloTepu BHe pacueTHO# nMoBepxXHOCTH P,

Ilon motepsimu P, moapa3yMeBalOTCsl MOTEPU B peocTaTe, HAXOIIIEMCS B OCHOBHOM
Henu BO30YXKIEHMs, B OpraHax pEeryJIMpOBaHUs HAIpPsHKEHHs M B LEMsAX BO30YXKICHUS
BO30yauTeNs; MOTEpH B BO3OyAMTENe W B KOHTAKTHBIX KOJIBIAX, €CIM WX KOHTYp
OXJIKICHUS] HE3aBHCUM OT KOHTypa OCHOBHOW MAaIIMHBI, IIOTEpPH Ha TpPEHHE B
MOJIIIMITHUKAX, MOJHOCTHIO WM YaCTHYHO, B 3aBHCHMOCTH OT TOTO, HaXOIITCS JIM OHHU
HETUKOM WJIM TOJBKO YaCTHYHO BHE PACUETHOW MOBEPXHOCTH. DTH OTAEIBHO OIIEHHUBAEMbIC
TIOTEPH JOJKHBI OBITH NPHUOABIICHBI K BHYTPEHHNM 1T0TepsM Pi.

5.7. Bona B kayecTBe oxJa:kaaromieii cpeabl

Kanopumerpudeckuii Meroj Mo BOAE AOJDKEH NPUMEHATHCS TONBKO Ui MAIlUH C
3aMKHYTBIM TIEPBHYHBIM LUKJIOM OXJIQXKICHUS, HCIOJNB3YIOIIMM BOXY KaK BTOPHUYHYIO
OXJIQXKJAOLIYIO CPELY, U 00eCIIedNBacT HAauOOMBIIIYI0 TOYHOCTh U3MEPEHHUI.

IMotepu P;, kBT, yHOCHMBIE BOJIOM, BRIYUCIISIOTCS 10 (hopMyJie

R=c,-0-p-A3, (26)

i€ ¢, — TEMIOEMKOCTb BO/BI IIPH TMOCTOSHHOM jAaBneHuu p = 0,1 Mlla, onpenensemas

MO YepT. 5 Kak CpeHee 3HAYCHUE MPH TEMIIEpaType BOIbI HAa BXOjAe 91 U Ha BBIXOJC I,
k/Ix/(xr-K);

O — pacxop Bozisl, M/c;

p — IUIOTHOCTH BOJIBI 110 KPUBOI YEPT. 5 B TOUKE H3MEPEHHS PACXOJa, KI/M ;

AS =9, — 3| — npessitieHne Temneparypsl Boasl, K.
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Yepr. 5

Ecimu TounoCTh TMIPUMEHSIEMBIX 3HAYCHHUI Cp, U p HCAOCTOBCpPHA, B 4YaCTHOCTH, CCIU
oXJiaKgaromrass Boga COACPIKUT COJIH, HCO6X0,Z[I/IMO U3MEPATH Cp, U P.

(M3menennas penakuus, U3m. Ne 1)

5.8. U3mepenne pacxoaa Boabl

B memsax monmydeHHs JIETKO M3MEPSAEMOTO MPEBBINICHHS TEMIEpPATyphl CIEAyeT
PETYIHUPOBATh PacXo]] BOABI BEHTHIIEM, IIOMEIICHHBIM MTOCTIE U3MEPUTEIIS PacXo/a.

W3mepenne pacxona BOIBI MOXKET IPOU3BOIUTHCS OJHUM U3 CIIOCOOOB:

MEpHEIM COCYIOM;

TOYHO KaTHOPOBAaHHBIMU 00HEMOMEPAMH,

pacxomoMepamu ¢ TypOUHKOHN MM 3IEKTPUIECKUMH;

nuadparMaMu, HacaJkaMu BeHTypH WU coTuiamH.

Jlomyckaercss OpOBOAUTH M3MEPEHHA  pacxoja  BOJBI
00ecreynBaONIMMH HE MEHBIIYIO TOYHOCTb.

5.8.1. H3mepenue mepnvim cocyoom

BmectumocTs cocyna nomkHa OBITh BBIOpaHa TakOW, YTOOBI MPOAOIDKUTEIBHOCTh €TI0
3armonHeHns Obuta He MeHee | MuH. Pasmepsl cocyma, 0o0BeM KOTOPOTO MOXKET OBITH
OTIPEZIETICH TOJBKO BBIYMCIICHHUEM, JOJDKHBI OBITh TaKMMH, YTOOBI M3MEHEHHE 00BeMa IOJ
nmaBieHueM Boabl Opmio B mpemenax 0,02 %. B Tedenme wm3MepeHHs pacxox IOJDKEH
0CTaBaThCs HEM3MEHHBIM. [3MepeHre BpeMeHH JI0JKHO IPOBOIUTHCS OHOBPEMEHHO IBYMSI
CEKYH/IOMEpaMH WJIH JIEKTPUUECKUMHU U3MEPUTETSIMU BPEMEHH.

5.8.2. H3mepenue obvemomepamu uny mypouHHbLMU pacxo0omMepamu

YcTaHOBKa WM3MEPUTENBHBIX MPHOOPOB B TPyOOIPOBOAAX JOJDKHA TPOU3BOIUTHCS B
COOTBETCTBUM C HHCTPYKLHEH WX H3rOoTOBHUTENS (MPAMOJMHEHHBIE YYacTKH A0 M TOCie
npuoopa, MOJIOKEHUE U T. I1.); BOJIA HE JJOJDKHA CO/IEPXKATh ITy3BIPHKOB BO3/IyXa.

Pexomenyercs moBepsITh M3MEPUTENbHBIE IPUOOPH! 10 U MOCIE KaXJIOTO HCIIBITAHMS.
OTta moBepKa J0JDKHA MPOBOJUTHCS C COXPaHEHHUEM YCIIOBHH YCTaHOBKH, Kak IpH pabore,
OCOOCHHO €CIIM YCTaHOBKAa HE MorJla OBITh BBIIOJIHEHA B TOYHOM COOTBETCTBHH C
MHCTPYKIMEH N3rOTOBUTENS H3MEPHUTEIHHOTO pHOopa.

B ciygae wu3MepeHMs TOCPEINCTBOM OOBEMOMEPOB W3MEPEHHE BPEMEHH JIOJDKHO
TIPOBOANTHCS OJHOBPEMEHHO IBYMS CEKYHIOMEpPaMH WM JICKTPHUECKUMH H3MEPUTEISIMA
BpeMeHH. IIpofoKUTENPHOCTE H3MEPEHHUs] [OJKHA OBbITh JOCTaTOYHO OONBIION st
MOTy4€HHs IPUEMIIEMON TOYHOCTU U HE JOJIXKHA OBITh MEHEE 5 MUH.

Eciu uzmepeHue mpoBOAMTCS PacxoloMepoM, cieayer Oparh npuMepHo 20 oTcYeToB U
MIPUHUMATh Cpe/lHEe U3 HUX.

5.8.3. Usmepenue ouagpacmamu, nacaokamu Benmypu unu connamu cienyer mpoBOANUTD
B cooTrBercTBUM ¢ IlpaBunamu 28—64 usmepeHHs pacxoja >XUAKOCTEH, ra3oB U IapoB
CTaH/JapTHBIMH AuadparMaMu U COIIaMH, yTBepskaeHHbIMHU ['occtanmapTrom CCCP.

5.9. U3MepeHHe NpeBbIICHUS] TeMIIePaTyPbl BOAbI

W3mepenne MOKeT IpOBOANTHCS:

- TepMOmapaMH WJIHM TEpMONpPeoOpa3oBaTEIsIMH COIPOTUBICHHS, ITOMEIICHHBIMHU
HETIOCPEICTBEHHO B BOAY WJIM B HAITOJHEHHBIC MAcJIOM KapMaHBI U BKJIIOYEHHBIMHA BCTPEUHO
TakuM 00pa3oM, YTOOBI OTy4aTh HEMIOCPEACTBEHHO NPEBBIILICHNE TEMIIEPATYPhI BOJIBI;

- TOYHBIMM TEPMOMETPAMH, NOMEIIEHHBIMU B, HAIMlOJHEHHbIE MacioM KapMmaHbl. Bo
n30exaHue CHCTEMAaTHYECKUX OIIMOOK CIIEAyeT MEHSITh MECTaMH TEPMOMETPBHI MOCIe
KaXXI0TO OTCUETa U MOAJCPKHUBATh HEM3MEHHBIM YPOBEHb MACIa;

- IPYTHMH CpeICTBaMH, 00ECTIEYNBAIONTIMH Ha MEHBIIYIO TOUHOCTh U3MEPEHHUS.

[ToBepka M3MEPUTENBHBIX TPUOOPOB JOJKHA IPOBOJUTHCS J0 U TIOCIIE UCTIBITAHHH.

3T0 M3MepeHne BKIIIOYAET B ce0sl pa3HOCTh TEMIEPaTyphl, IPOUCXOAANIYIO OT IIOTEPh Ha
TpEeHHUE BOABI B OXJIAJUTENSAX M TPYOOIPOBOIaX, HAXOAAIINXCS MEKAY TOUKaMH M3MEPEHHS,
oneHuBaemyro B pasmepe | K na mnorepto masnenuss B 4,2 MIla. MouHocTs,
COOTBETCTBYIOIIAS 3TUM IOTEPSIM, JOJDKHA OBITh BBIYTEHA M3 M3MEPEHHBIX TAKUM 00pa3oM
OOMINX TTOTEPb.

5.9.1. Pacnionoxxenne kapMana Juisi TepMomeTpa. KapMaHsl UIsl TEpMOMETPOB (UepT. 6)
JOJKHBI paclioiaraTbCsl B HEMOCPEICTBEHHONW ONM30CTH OT IAXThl FeHepaTopa U BHE €€, HO
Ha TaKOM PACCTOSIHUM OT IIAXThI, YTOOBI MOIJIO OBITH YCTAHOBJICHO YHNOMHHAEMOE HIDKE

JIpYyrUMHU  criocobamu,
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YCTPOMCTBO /1JIsl BHIPABHUBAHUS TEMIIEPATYPBI.

TpyOonpoBoibl Ha BBIXOJE BOABI JOJDKHBI OBITH COOTBETCTBYIOIIMM 00pa3om
TETJION30JMPOBAHbI, 4TOOBI MPEJOTBPATHTH BO3MOXKHBIH TEINIOOOMEH C OKpY’Karomen
cpenoil.

Temneparypa BoJbl B MECTaxX pacliojIOXKEHHUsI KapMaHOB JIOJDKHA ObITh oxHOpoxHOH. C
9TOH IENbI0 JOIDKHO OBITh YCTaHOBJIEHO BBIpaBHMBAIOIIee YycTpoiicTBo. OHO JTOIDKHO
COCTOSTPH W3 OHOTO (WJIH IBYX) KoJieH B 90° B coueTanuu ¢ TpyOoil anmHO# npumepHO B 20
JMaMeTpoB. B ciiyuae MHOTHX OXJIaAMTENel PacXoj BOJAbI B KAKIOM OXJIAIUTENE TOIDKCH
OBITh BBIPABHEH, YTOOBI TEMIIEpATypa BOJBI MPU BHIXO/E ObLIA OJMHAKOBOH, HITH K€ HYXKHO
MIPOM3BOIUTH U3MEPEHUE Ha KAXKIOM OXJIaIUTENE B OTJCIBHOCTH.

I'myOuna kapmaHoB HopKHa cocTaBisTe 0,6—0,8 nuamerpa TpyObl. VIX CTEHKH JOIKHBI
OBITH IO BO3MOXHOCTH 00JIe€ TOHKUMH M M3 MaTepHralia ¢ O0JIBIION TETIIONPOBOIHOCTHIO.
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5.9.2. YcraHOoBKa M3MEpPUTENHHOTO OpraHa BHYTPH KapMaHa. V3MepuTeNnbHBIH OpraH
JOJDKEH OBITh TOMEIIEH Kak MOXKHO Oojiee OJIM3KO K CTCHKE KapMaHa, KOTOPHIA IOJDKEH
OBITh YACTHYHO 3alOJHEH MAacioM [UIsi OOeclledeHHUs] TEeIUIOBOrO KoHTakTa. Jma
MIpeIOTBpaLIeHUs OOMEHa C BO3LyXOM KapMaH IOJKEH ObITh CHaOXeH MpoOKoii.

Ecin  wm3MmepeHne Temreparypsl IPOHW3BOAUTCA TPH IOMOIIM TepMolap HWIH
TepMoInpeoOpa3oBaTelicii CONPOTUBIICHUS, TO UX MPOBOJAHUKU JIOJDKHBI OBITH MPUBEICHBI B
COIIPUKOCHOBEHHE C TPYOONPOBOJOM Ha JUIMHE B 25 CM UM TEIJIOM30JMPOBAHBI B
COOTBETCTBUU C UepT.6.

5.10. TounocTh U3MePEHUSA

TouyHocTs oOmpexpeneHWs MOTEPh  KAIOPUMETPUYECKHMM  METOJOM  3aBUCHT  OT
MPUMEHSIEMOTO METO/Ia M3MEPEHUs, OT THIA HMPUMEHSICMBIX MPHOOPOB W OT OINMOKH B
OIIeHKe TIOTeph Pp. B Ta0u. 2 maHBI ABE KaTEropuy MOTPEITHOCTEH N3MEPEHUS:

Tabmuma 2

Pe3ynpTupytomas norpemHocTs B MPOLEHTaX OT
HaunmenoBanue P;
Kareropus A Kareropus b

TemnnoBoe paBHOBecUE <1 —
TenmnoeMKOCTb U INIOTHOCTh BObI <1 -
Pacxon Bozb! <1 —
IIpeBbiIeHuE TEMnIepaTyphbl <1 —
Ornenka nmoreps P, <0,5 N

<3

<15
[Motepu P; (moctoBepHOCTH 95 %)
[ < <

IIpenen norpemHocTu e’ 2,5 <3

* Menblllee 3HAYEHHE OTHOCUTCS K CIIy4alo, KOTrJa IPUHSITBL BCE IIPEIOCTOPOKHOCTH,
HepeynciIeHHsIe B 1. 5.5.2; 6onburee 3HadeHne — eciu P, ocratores B mpenenax 5 % ot P;.

- KaTeropus A COOTBETCTBYET HAMBBICIIEH TOYHOCTH, KOTOPYIO MOXHO ITOTyYHUTh;

- xareropus b COOTBETCTBYeT MPHEMIIEMOMY YPOBHIO, JIOCTATOYHOMY B OOJIBITHHCTBE
CIIyYaes.

Ecnu oTHOcuTenbHas MOTPENIHOCTh OMpeseNieHus P; omnpenenseMas MOTPEIIHOCThIO
mmMepernuss P,, oxwupmaercs Oombieidt 1,5% mms kareropum A winu Oombmieir 3 % s
kareropuu b, To kanopumeTpuyecKuil METO HE PEKOMEHIYETCSI.

5.11. Bo3ayx B kauecTBe OXJIaXIAI0LIeH cpebl

IIpumeHsieMble METOBI U3MEPEHHUS 3aBUCIT OT Pa3MEPOB CUCTEMBI U OT IPUMEHSIEMOIO
TUIA BEHTWISALIUY.

Kanmopumerpudecknii METOA 1O BO3AYXY MOXKET OBITh NMPUMEHEH KO BCEM CHCTEMaM
BEHTWISILIMM, KaK IO Pa30MKHYTOMY LHMKIYy, TaK U IO 3aMKHYTOMYy. Bo Bpemsi MOHTaxxa
MAaIlIUHBI He TPeOyeTCsl yCTaHOBKH HUKAKUX CHEIMATbHBIX H3MEPUTEIBHBIX YCTPOHCTB.

Kanopumerpuueckuit METOJT IO BO3YXY JOJIKEH MPUMEHSITHCSI:

- €CIIM MAllMHA OXJaXJAE€TCsl IOJHOCTBIO IO PAa30MKHYTOMY LIMKIY U BTOPUYHBII
BOJSTHOUM KOHTYp HE IIPUMEHEH,;

- €CIM BOJA BTOPUYHOTO KOHTYpa COJEPKUT My3bIPbKU Traza, JAearollfe TOYHOE
HM3MEpPEHUE pacxoja BOJbl HEBO3ZMOXKHBIM;

- €CJIM B KOHTYPE BTOPUYHOW BOJBI HE OBLIO MPEyCMOTPEHO YCTPOWCTBO TS U3MEPEHUS
€e pacxojia ¥ TEMIIEPATyphl U TAKOE YCTPOMCTBO HE MOXKET OBITH YCTAaHOBIICHO.

[Ipy mpuMeHEeHHH KaJOpPUMETPUYECKOIO0 METOoAa MO BO3AYXY MpEArojaraercs, 4ro
CUCTEMa JIOCTUIJIA TEMIIEPATYPHOTO PABHOBECHSL.

Ileperexanus Bo3nyXa NEPBUYHOTO KOHTYpa MEXAY HACPETHIM U XOJIOAHBIM BO31yXOM
HE OKa3blBAIOT BIMSIHMS Ha KaJOPUMETPUUYECKUE H3MEPEHUs, IOCKOJBKY 3TOT BO3AYX
OCTAETCs NOJHOCTHIO BHYTPH PaCUE€THOM MOBEPXHOCTH.

enpro mpuUMeHEHUs KaJOPUMETPHUUECKOr0 METOJIa MO BO3JAYXY SBISETCS H3MEPEHHE
notepb P; B COOTBETCTBHH ¢ 1. 5.2. J[Jis 3TOr0 JODKHBI OBITH OMPENEICHBI PACXO/]] [0 MAacCe
pQ, TpeBbIILICHHE TEMIIEPATYPbl BO3AyXa A3 U TEINIOEMKOCTh BO3AyXa MPH IMOCTOSHHOM
JIaBJIEHUH C).
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5.12. Onpepnenenue pacxoaa Bo3ayxa no macce
Jliist omipenenieHus pacxojia .Bo3ayxa o Macce ClIeAyeT U3MEePHUTh 00beMHbIH pacxon O u

OIIPEJENNTh INIOTHOCTh BO3AyXa P B MECTE U3MEPEHHs pacxoza 1o rpaduky 4epT. 7 U Io II.
5.12.4.

wefr®  fromuocms Bosdyxa B 3e8ucumacim om memnepamypw u Sramnocmy
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Pacxox (O ™MoxeT OBITH ONpEAENeH IOCPEACTBOM KaIMOPOBAaHHON H3MEPUTEIEHON
quadparMbl, M3MEPEeHHEM CKOPOCTH BO3AyXa B IIONEPEYHOM CEYEHHH, 4epe3 KOTopoe

mpoxXoauT MOJIHBIN pacxoa, uin METOA0M CpaBHCHUA.

(M3menennas penakuus, U3m. Ne 1)

5.12.1. Usmepenue nocpedcmeom Karubpo8aHHO20 aspoOUHAMUYECKO20 CONPOMUBTEHUS

B KOHTYp OXJIaXKJaroIiero BO3ayXa BBOAUTCS auadparmMa, Ha KOTOPOM MPOU3BOIAMTCS
M3MEpeHHUe TIOTepH naBieHus. J{uadparma gomkHa OBITH MOABEPTHYTA KAIMOPOBKE, TAFOIICH
3aBHCHMOCTh OOBEMHOTO pacxojia OT MOTEPH JABICHUS. DTa KATHOPOBKA MPHUTOIHA TOIBKO
JUIsL OTHOM ompefeNeHHOW IUIOTHOCTH BO3[yXa, MPH KOTOPOW OHAa MPOU3BEICHA; 3HAYCHHS
pacxona, U3MepeHHBIE B MPOIECcCe WCIBITAHUSA, MOJDKHBI OBITh HCIIPABICHBI HA IUIOTHOCTH
BO3[yXa B MOMEHT U3MEPEHHUSI.

B xadectBe wm3MepHTeNbHOW OuWapparMbl TPUMEHSIOTCS — TIEPETOPOIKHA U3
nepGOpUpPOBaHHOTO JIUCTA. TakuWe JHUCTBI, OJWHAKOBBIX pPa3MEpOB U KaJHOpPOBaHHEIC,
JOJDKHBI OBITH Pa3MEUICHBI B MOIXOMAIMIMX MecTaxX TMEpIEeHAMKYIAPHO MOTOKY BO3IyXa B
KOJIMYEeCTBE, JOCTATOYHOM Ui IONy4YeHHs IIPH HOPMAIbHOM pacxojie BO3AyXa JETKO
u3mepumoirt norepu naenenus (100 Ila = 10,2 kr/M® = 10,2 MM BOZL. cT.). UToOBI HE
YXyAIIaTh BEHTWIAIUIO MAIIWHBI YPE3MEPHBIM 00pa3oM, MOTEps NABJICHUS HE JOJDKHA
MIPEBBIIATH BBIIIEYKa3aHHOE 3HAYCHHE.

B wactHOCTH, METOA MOAXOAMUT ISl MAILIMH C PA30MKHYTHIM LUKJIOM BEHTHISUUU. J{is
mepecyera pacxoia Bo3Iyxa Ha JAPYTHe 3HAYCHUS INIOTHOCTH MpUMEHseTcs hopMyma

0,=0;, 2. 27
P2

Jlis u3MepeHns MoTepH JAaBJICHUS IPUMEHAETCS MUKPOMaHOMETP C HAKIIOHHOW TPyOKOH
WA MaHOMETP C JOCTAaTOYHO pacTsAaHyTon mKainoi (£ 1 [Ta).

[Tpu 3aMKHYTOM IIMKJIC BEHTHIAIUM B KA4eCTBE KaIHMOPOBAHHOTO adpOJMHAMHYECCKOTO
COIIPOTHBIICHHS MOTYT OBITh TPUMEHEHBI BO3[yX0O0XIaIUTEIIH, HO UX TPYTHO KaTHOPOBATh.

5.12.2. Usmepenue nocpedcmeom scacvisaioujell HacaoKu

[Ipr pa3oMKHYTOM ITUKJIC BEHTHJISIIMA MOKHO M3MEPATH PACXOX BO3IyXa CO CTOPOHBI
€ro BXOJIa B MaIlIMHY [TOCPEICTBOM BCACHIBAIOIICH Hacaaku (d4epT. 8).

L,

a E
—-

Yept 8

Pacxoz Bo3ayxa Q, M°/c, BBIYHCISIETCS 110 (GopMyIIe

2-A
O=a |["2L. 4, 28)
p
rie A — TOMepeYHOe CeueHHEe BCACHIBAIOMICH HACAIKH, M’
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p — IUIOTHOCTh BO3/yXa B MECTE H3MEPEHHUS, KI/M';

Ap — pa3HOCTb MEXAy CTaTHYeCKAM JaBICHHEM BO BCACHIBAIOIIEH Hacagke u
OKpY’KaroluM JaBiaeHuem, [la.

Koaddunuenr o s craHmapTHO# BcachiBamolel Hacaiaku umeer 3Hauenue 0,98 u He
3aBHCHUT OT pacxoja BO3ayXa.

[NonepeuHoe ceyeHne HACAIKW W YMCIIO TIPUMEHSIEMBIX HACA0OK 3aBHCST OT U3MEPSIeMOM
MOTEpH JaBIIEHUS, ONTUMAIIbHOE 3HaUeHHe KOoTopoit nMeeT nopsiaok 100 Ila.

5.12.3. Uzmepenue memoodom cpasHerus

OTOT METOJ COCTOMT BO BBEICHHM B KOHTYp OXJ@KAEHHWS MAaIIMHBI yCTPOWCTBA,
MO3BOJISIIOIETO  BBIJENSATh M3BECTHYIO MOINHOCTE P, KBT, KOTOpOH COOTBETCTBYET
yBEJIMYEHUE H3MepsieMoi Temmeparypbl oxiaxaatomeil cpeast AS, K. Ecmu usBecTHa
TEIUIOEMKOCTh Cp, KJDK/(KrK) B MecTe pacronokeHus U3MEPHUTENBHOrO YCTPOHCTBA, TO
pacxo. OXJIaXKJArOIIEH CpeIbl [0 Macce, KI/c, BEIYUCISETCS 0 (opMyIIe

Op=—" . (29)
r

5.13. U3MepeHne MII0THOCTH BO3AyXa

[MnotHOCTH BO3AyXa p sBIseTcs (QYHKIOHMEH CYIIECTBYIOLIETO0 0apoMeTpHUYEcKOro
JaBiieHus b, TemriepaTypsl 3 1 OTHOCUTENILHOM BIIaXKHOCTH BO3/lyXa B MECTE U3MEPEHUSL.

JaBrmeHre B MecTe M3MEPEHHS Mal0 OTJIMYACTCS OT aTMOC(EpPHOTO HABICHHS BONH3H
YCTaHOBKH, KOTOPOE MOXKET OBITh W3MEpPEeHO 0apoOMETpOM WM MONYyYeHO OT MECTHON
METEOpOJIOTHYECKON  cTaHmuu. bapomerpudeckoe  maBI€HHE  OJDKHO  SBISTHCS
JIeHICTBUTENFHBIM JJaBIICHHEM, a HE 3HAUYCHHEM, HCIIPABIIEHHBIM COOTBETCTBEHHO BBICOTE HAJ
ypoBHeM Mopsi. TemrepaTypa B MecTe U3MEPEHHUs] MOXKET ObITh OIpe/esieHa ¢ T0CTaTOYHOM
TOYHOCTBIO TIOCPECTBOM OOBIYHOTO TEPMOMETPA.

B ciydae mpuMeHeHHs BO3IyXOOXJaIuTeNed JJIsl M3MEpEHHs pacxoia Cieayer Juis
onpejeNieHns] IUIOTHOCTH BO3AyXa INPHHUMATh CpeaHee apuQMeTHYecKoe 3HaueHHe
IUTOTHOCTH MEX/Ty BXO/IOM M BBIXOZIOM BO3/lyXa U3 OXJIaJUTEs.

Jnst u3MepeHus BIaXXHOCTH CIIEIyeT IPUMEHSTh CHelHalbHBIA rurpoMeTp. I1moTHOCTE
CYXOro M BJIXHOTO BO3/yXa B 3aBUCHMOCTH OT TeMIlepaTypbl NpUBeJeHa Ha d4epT. 7.
Brusare 6apoMeTpruIecKoro JaBIeHUS BRIYUCISIETCS IO GOpMyIIe

Py =Py, .bi’ (30)
o

e by =1,013x10° ITa.

5.14. U3MepeHne NpeBbIICHUS] TEMIIEPATYPhI BO31yXa

W3mepeHne TemmepaTrypbl MOXET TPOU3BOAWUTHCS MOCPEICTBOM  AIEKTPHYECKHX
TepMmomnpeoOpazoBareneii (TepmonpeoOpa3oBaresieli CONMPOTHUBICHHUS, TepMoINap M T. II.).
Ecnu npesbitienne Temneparypsl uMeet nopsgaok 10 K, To mocrtaroyHo TOYHBIH pe3ynbTar
JIal0T PTYTHBIE TEPMOMETPHI ¢ 1ieHo nenenus 0,1 K.

(M3menennas penakuusi, M3m. Ne 1)

5.14.1. Hzmepenue npu éenmunayuu no pa3oMKHYmMOMY YUKTY

B cinyyae wMmammH, OXJaXIa€MbIX OKPYXKAIOIIUM BO3AYXOM, CIEAYyeT H3MEPSTh
TEMIIEpPaTypy BO3IyXa HA BXOJE U BBIXOJE. PachpejieneHHe TEeMIepaTypbl MOXKET
3HAYUTEJIBHO H3MEHAThCs. [l mosydeHuss Haubosiee TOYHBIX Pe3yJbTATOB BBIXOJHOE

OTBEpPCTHE IODKHO OBITH pa3mencHo ceTkoi ¢ gemeHmsMu npumepHo 0,1x0,1 g
TEeMIIepaTypa BBIXOIIIETO BO3LyXa JOJIKHA U3MEPATHCS B NPEJEIax KaxI0ro U3 HUX.

CkopocTh BO3/lyXa B CEYEHUH, B KOTOPOM IIPOW3BOJUTCS M3MEpPEHHE, JOJDKHA OBITh
paBHOMepHOI. Ecnu 310 He MMeeT MecTa, TO C I€NbI0 BHIPAaBHUBAHMUSA CKOPOCTEH clexyer
MIOMECTHUTD Ha BBIXOJIE CIPSIMIIAIONIYIO PEIIeTKy. JTa pelleTka MOKeT pacCMaTPUBAThHCS Kak
pemieTka CpeIHero 3HAueHMs TEMIlepaTypbl M JOJDKHa OBITh  3aKpeluieHa Ha
TE€PMOM30IUPYIOLINX OMOpax.

5.14.2 Uzmepenue npu genmunayuu no 3aMKHYMOMY YUKTY

Jns MammH ¢ 3aMKHYTBIM LMKJIOM BEHTWIIIMM Pa3HOCTh MEXAy TeMIlepaTypon
HarpeToro BO3AyXa M TEMIEPaTypoil XOJIOZHOTO BO3IyXa NPH BBIXOJAE M3 TEIIIOOOMEHHHKA
OIIPEZIETSIET TOTEPH, MOTIIONIAEMbIE BO3LyX00XJIaAUTEIIEM.

Ecnu cropoHa HarpeToro Bo3Jlyxa BO3IyXOOXJaguTenell JoCTynHa, TO ero Temieparypa
MOXeT OBITh HM3MepeHa PTYTHBIMH TepMOMeTpaMmu. TemmepaTypa Bo3lyxa Ha BXOAE H
BBIXOJIE JIOJDKHA U3MEPATHCS B Pa3IMUYHBIX TOYKaX, TaK KaK B pa3HBIX MECTax OHAa pa3lU4Ha
BCJIEJICTBUE HarpeBaHUs BOBI.

Ecnu cTopoHa HarpeToro Bo3ayxa BO3LyXOOXJaauTeNlel HeJOCTyIHA, TO I U3MEPEHUs]
TEMIIEpaTypbl HarpeToro BO3IyXa HPUMEHSIOTCS SJIEKTPUYECKHE TepMOoIpeoOpa3oBaTel,
MOMEIaeMble MEXIy IUIACTHHAMH TEIUIOOOMEHHMKA TakK, 4YTOOBl HE WMETh C HUMH
COIIPUKOCHOBEHUS.

(M3menennas penaxkuusi, Asm. Ne 1)

5.15. OnpeneJienne TeNI0eMKOCTH BO3AyXa

TernoeMKocTh CyXOro BO3[yxa IpH MOCTOSHHOM JIaBJICHUU Uil OOBIYHOTO JUana3oHa
napjieHud u Temneparypsl 7—70 °C npakTHYECKU NOCTOSIHHA M MMEeT 3HadeHue ¢, = 1,01
kJIx/(xr-K). J{nst BnaxxHOro BO3/ayXa ee CleayeT OnpeaessTh Mo 4epT. 9.
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(M3menennas penakuusi, M3m. Ne 1)
5.16. TounocTb U3MepeHni
TouHOCTH oOmpenmeneHUss TMOTEPh KATOPUMETPUYECKAM  METOIOM  3aBHCHUT  OT

MIPUMEHSIEMOT0 METO/Ia M3MEPEHUSI.
[TorpemrHoCTs M3MepeHHs AT KaXIOW KaTerOpHH METOJOB M3MEpPEHHS B 3aBUCHUMOCTH
OT MIPUMEHSIEMOTO METO/Ia ¥ 3HAUEHUS pa3HOCTH TeMIIepaTyphl pHBeIeHa B Ta0m. 3.

Tabmumua 3

BennunHa n MeTo n3MepeHus [orpemHocTh

TennoemMkocTs ¢, 0,5
III0THOCTE BO3MyXa P +0,5
Pacxon Boznyxa O, onpenenseMblii:

M3MEpHUTENBHO quadparMoit +2.5

AHEMOMETPOM IUIH 3JIEKTPUIECKUM PHOOpOM +3,0

TpyOKoii ITuto +3,0

BCaCHIBAIOIIEH HAaCaIKOMI +1,5
[IpeBbiienrie Temmepatypsl A, H3MEpEeHHOE PTYTHBIM TEPMOMETPOM,
TEPMOIIApOH WM TEPMOIIPE0OPa30BaTEIeM COTPOTHBICHHS NPH:

SK<AS<10K +2,0

I0K<A3<20K +1,0
20K <AS 0,8

5.17. TIloaroTroBka K
OXJIAKIAIOIIMX cpeaax

5.17.1. Kanopumerpuueckue U3MepeHus AOJKHbI IPOU3BOAUTHCS B KAXKIOM U3 KOHTYpPOB
OXJIXKJICHUSI B OT/ACNBHOCTH. B cilyyae reHepaTopoB, OXJIQXKIAEMBIX OJHON €IMHCTBEHHOMH
cpenoi, HeoOXO UMbl OJJMH MM HECKOJIBKO KaJIOPUMETPOB ISl Maciia MOJIIUITHUKOB U OIUH
KaJOpUMETp U1 BOIBl OXJ@XKAEHHS BOMO- WM Trazooxiagureneil. Ecmm oxmaxneHue
TeHepaTopa OCYILECTBIAETCA ABYMs IEPBUYHBIMU OXJIAXIAIOLIMMU CPEJaMH, HalpuMep,
BOJIOPOZOM M BOJIOH, HEOOXOJMMBI OJIMH MJIM HECKOJIBKO KaJIOPUMETPOB COOOPa3HO Crocoly
COE/IMHEHUSI OXJIAJAUTENeH 1 00BEKTY U3MEPEHUSL.

5.17.2. Kananbl u3MepeHHs pPacxoIOB BOJBl M Maclia, a TaKkKe TOYKH H3MEpEHUs
TEMIIEpaTypbl, PEKOMEHIyeTCs IperycMaTpuBaTh elle NpU IPOSKTUPOBAHUHM CHCTEMBI
TpyOompoBonoB. [locmemyromyie BCTpamBaHWS W HM3MEHEHHS MOTYT NPUBOJWTH K
3arps3HEHUIO Maciia ITOJIIUITHIKOB ¥ KOHTYPOB BOZBI BEICOKOH YMCTOTHI.

5.17.3. Pacxomomepsl ¢ TYpOWHKOW MK C CYy)KEHHEM CIIeAyeT YCTaHABIMBATH TOJNBKO Ha
BpeMsi, HEOOXOOMMOE Ui HM3MEPEHHs, TaK KaK OHH OBICTPO TEPSIOT TOYHOCTh M3-32
3arpsiI3HEHUS] WM KOPPO3UM B KOHTYpax ChIpoM BOAbl. UTOOBI MMETh BO3MOMKHOCTH HX
yCTaHaBIMBaTh M W3bIMaTh Oe3 mepepbiBa pabOTHI T'eHeparopa, MPUMEHSIOT OOXOIHbIE
TpyOOIPOBOBI B COOTBETCTBUU C 4epT. 10, KOTOpPBIE MOTYT OBITH 3aKPBITHI C 000X KOHIIOB.

3TO YyCTPOWCTBO JOJKHO OCTaBJIATH CBOOOJHBIMU JJIMHBI TPYO / MEXAy 3aJBIKKAMU U
pPacxo0MepoM CIIEAYIONMX HAUMEHBIINX 3HAYCHHH:

Ha BXoje S/ : /> 10-kpaTHOTO HOMUHAJIBHOTO JHAMETPa;

Ha BBIX0oZE S2 : / > 5-KpaTHOTO HOMHHAJIBHOTO JUAMETPA.

Oxnaxnaromas Bojia He JOJDKHA IPOXOANTh Yepe3 OTBETBJIEHHE B 00X0J pacxoloMepa
Q; Juis 3TOTO 33IBWKKU S3 1 S4 B 3aKPHITOM MOJI0KEHHUH JIOJDKHBI OBITH XOPOILO YIIOTHEHBI
W JUIS IPOBEPKHU 3TOTO CIIelyeT PeAyCMaTpHBaTh MEXy HUMH MaJleHbKUI KpaH SJ.

KaJOpUMETPUYECCKUM U3MEPECHUAM npu KUJIKHUX
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5.17.4. PacxomoMepsbl, BKIIFOYAsl IPUMBIKAIOIINAE YCTPOICTBA IS IEPEMEIITNBAHUS CTPYH,
a TaKKe NepeJaTIMK{ CHUTHAJIOB, YCWIIMTEIM W W3MEPHUTENbHbIE NPHOOPHI, €CIM OHHU
HMEIOTCSI, JOJDKHBI OBITH MTOBEPEHBI 0 HCIIBITAHUS. YYaCTKH TPyOOIIPOBOIOB, HAXOISIIHECS
MEKAY TOUYKaMU U3MEPEHHs TEMIIEPATyPBI I ONIPEAEICHUS €€ MPEBBIIICHNS, 10DKHBI OBITh
cHaOxeHbl Terutonsosinuell. HemocrtaTouHas TEIIONM30JSIIMS MOXET BBECTH OLIMOKH B
000uX HaIpaBJICHUSX.

5.17.5. Ecnu oxylaaureny HaXOJSATCS BHE KOpIyca T'€HepaTopa, TO MOXHO BBIIOJIHUTH
KaJOPUMETPUYECKOe N3MEPEHUE TIEPBUYHON OXJIaXIAIOIIEH CPebl, €CIIM BO3IYIIHbIH TPAaKT
JIOITYCKAaeT yCTAaHOBKY aliaparypsl, IPUTOAHON IJIS MPaBUIIEHOTO U3MEpeHHs. B mpoTiuBHOM
Ciydae BO3IYyXOINPOBOIBI MEXIy T€HEPaTOPOM M OXJIaJUTENIIMH JOJDKHBI OBITH CHaO)KEHBI
HaJUIeXKaIled TeTUION30JIsIel, 4ToObl 00eCHeYnTh yOBIETBOPUTENIFHOE H3MEpPEHHE BO
BTOPHYHOM KOHTYpE OXJIaKAEHHA. BO3ayXoImpoBOAbI M KOPITyC Te€HEpaTopa JOKHBEI OBITh
YIUIOTHEHBI JUIS yCTPAaHEHHs yTeUeK BO3IyXa.

5.18. Kommynukanuu u o0opyaoBaHHe sl KaJOPUMETPHYECKHX H3MepeHMil B
JKHAKAX OXJIAKIAIOIINX cpeax

[TonHble OTEPHU, BBIHOCUMBIE OXJIAXKAAIOIIEH BOJOM, IOJYUYarOTCs U3MEPEHUEM PAcXola
BoAbI O ¥ TIOJIHOTO MPEBHIMICHUS €€ TeMIepaTryphl AS.

Pe3ynbpraT He 3aBHCHUT OT paclpeAeieHHs BOIbI MEXKAY MapauIeNbHO BKJIIOYEHHBIMU
OXJIaJUTEISIMU, OT paclpesielieHus raza U OT paclpejeleHus I0Tepb MEXIY OTIEeIbHBIMU
KOHTYpamMH rasza. HeoOxomuma TeruioM3oisilsi TPyOOIpPOBOJIOB BOJBI MEXIY TOYKAMHU
HM3MEpEeHus TeMIepaTypsl o 1. 5.9.1.

[Ipn mocnenoBaTenbHOM COCAMHEHHWW  OXJIAJWTENICH, NpPUMEHSeMOM B cllydae
OXJIXKJICHUS JIByMSI CpellaMH, ITOJIHbIE MOTEPH MOXHO OIPENENUTh U3MEPEHHUEM IOJIHOTO
pacxoma oxJaXJaroumied BOJBI W TOJHOTO TIIPEBBINIEHHs ee Temreparypsl. [Ipu stom
HE00X0AUMO 00eCTICUYUTh TEIUIOM3O0JISIHIO TPYOOIIPOBOOB BOBI; €CIIH JKE 3TO ITOYeMy JTHOO
HEBO3MOXHO, TO B CIIy4ae MOCIEAOBATEIFHOTO COSANHEHUS OXJIAINUTENEH MOKHO OOOHTHCH
06e3 Hee, M3MepsAs MOJHBIA PACXOX OXJAXKIAOHmeH BOAbl (), HO OINpPENETsiss YacTHbHIE
IpeBBIMIeHN, TeMnepatypsl A3y u A3, nnm u3mepsist motTepu, BHIHOCHMBIE BOJOH B KOHTYpE
OXJIQXKJEHUsS. AHAJIOTHYHbIE COOOPaKCHUSI MOTYT OBITh NIPUMEHEHBI U MPU MapajuIeIbHOM
COEJIMHEHUH OXJIaIUTENICH.

B nesnsix MOBBIMIEHUS TOYHOCTH M3MEPEHUS MPEBBIIEHUS TEMIIEPATyphl OXJIAXKJAroLIeh
cpedbl cleAyeT TNPOW3BOJUTH HM3MEPEHHE KaK MOXKHO 0ojiee BBICOKOIO IPEBBIIICHUS
Temrepatypbl. s aToro cieayer B HanOoJbIIeH BOZMOXHOW CTENEHH YMEHBIIUTh PacXojl
OXJIQXKJAIoIel Cpe/Ibl, He BBIXOS U3 JIOMTYyCKAaeMbIX 3HAYEHHH TeMIepaTyphl.

JpoccenbHoe yecTpoiicTBO

Va2V Apaccensioe yempoicmBa
A -
W

Es

T=

O — pacxomomep; Sy — TeMIIeparypa HarpeTor OXJIaXKIaroIIeH sKUIKOCTH; Jy —
TeMIepaTypa, 10 KOTOPOH OXJIaXKAeHa YaCTHYHO OTBETBIICHHAS OXJIaXKIAIOIIAst )KUIKOCTD;
Sk —TemnepaTypa cmecu
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310 GoNee MPUMEHUMO NPU JTOCTATOUHO XOJIOJHOW OXJaXKIarollel Boje, 4eM B Cllydae
NPUMEHEHHUs KOHJIEHCaTa B KaUueCTBE OXJIaXAIOIIel Cpeabl.

Ecnu mnpesbllieHHe TeMmeparypbl OXJIKAAIOIIEH Cpeapl TNMpH KaJTOPUMETPHUUECKHX
W3MEPEHMSAX CIHMIIKOM Mallo M HE MOXKET OBITh JOMYIIEHO H3MEHEHHE €€ OOBEeMHOIo
pacxona (Hanpumep, Maciia B ITOJIINITHAKAX ), TO B IIPOIIECCE N3MEPEHHMS MOJIE3HO BHIIEITUTh
IOTEpU B OTBETBJICHWH 4YEpe3 KOTOPOE TEYET TOJNBKO YacTh LUPKYJIUPYIOMIEH XUAKOCTH
(gept. 11), W BO3BPaTUTh B OXJAXKAAIOMIYID Cpemy 3Ty 4YacTh Hpu Oojiee HHU3KOM
TeMmmeparype. OTo TpeOyeT NOCTaTOYHO HU3KOH TeMIlepaTyphl BTOPHYHOHN OXIaKIaromeit
cpenpl. MeToa KaJlOpUMETPUH B OTBETBJICHHWHU IO3BOJISIET INONy4aTh OoJiee 3HAUYUTENbHBIC
pasHOCTH TeMIiepatypsl AS U, CiIe0BaTeNbHO, TOBBICUTH TOYHOCTH M3MepeHus. Cysxaroree
YCTPOMCTBO IMO3BOJIIET IOJIYYUTh HAJUIEKAIEe pPacIpelelIeHne MEXIy MapalieIbHbIMU
TpyOamu.

(M3menennas penakuusi, A3m. Ne 1)
6. BBIYMMCJIEHME KIIJ{ ITPU KOCBEHHOM OITPEJIEJEHNA

6.1. MalIMHbI NOCTOSTHHOTO TOKA

6.1.1. Mexanuueckue MOTEPH Pyey TOPKHBI OBITH ONPEAEIIEHB! ONBITHBIM ITyTEM IIPH TOM
3HAQUYEHWN YaCTOTHI BpaIleHUs, sl KoToporo mposojurcs onpenenenue KIIJ. Onm moryt
OBITH ONIpEZETICHBl METOJAMH: JUHAMOMETPA, TAPUPOBAHHOTO ABUTATENS], HEHATPYKEHHOTO
JBUTaTeNst (IKCTpANOSIIUEH H3MEpseMBbIX IOTeph Ha HYJIEBOE 3HAYCHUE MNPUIIOKEHHOTO
HAaIpsDKEHHUS ), CAMOTOPMOKEHHUS M KAJIOPUMETPUUECKHM.

6.1.2. ITlotepu B cTamu U J00aBOYHBIE IIOTEPH XOJOCTOrO Xoma P, YCIOBHO
NPUHUMAIOTCS] HE3aBUCSAIIMMH OT Harpy3KH U PaBHBIMHU IIOTEPSIM IIPH XOJIOCTOM XOJI€ C TEMH
3HAYEHHUSMH HAINPSDKEHUS! U 4aCTOTBHI, st KOTophIX onpeaenstor KT/,

JUis MamuH OuYeHb HM3KOTO HANPSIKEHHS, €CIM 3TO YCTAaHOBIEHO B TEXHHUYECKUX
YCIOBUSIX Ha DJIEKTPHYECKHE MAalIMHBl KOHKPETHBIX BHJOB, 3TH MOTEPH JIOIyCKaeTCs
OTIPENEeNsITh TPH HANpsHKEHWH, YBEIMYEHHOM Uil TeHEpaTopa W YMEHBIICHHOM IS
JIBUTATENS Ha NaJIeHNe HANPSDKEHMS B LEIH SIKOPSI ISl pacCMaTprUBaeMOro TOKa.
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(M3menennas penaxkuusi, U3m. Ne 1)

6.1.3. OcHOBHBIE ITOTEPH B LETSIX pabounx 0OMOTOK P, onpeaesoTes no 1. 2.3.

6.1.4. Tlotepu Ha BO30yxIeHHE P, ompenensrorcs mo m. 2.4 mo TOKy BO30YXICHUS,
COOTBETCTBYIOIIEMY paccCMaTpUBAEMOMY PEXHMY paboThl. Eciu 3TOT TOK HEe MOXET OBITh
MOly4eH W3 OMNBITa HArpy3KH, TO TPH HOMHHAIBHOM pEXHME pabOTHl €ro CIeAyeT
npuruMats o FOCT 10159.

6.1.5. DnexTpudeckre MOTepH B METKaxX Py ompenessroTes no 1. 2.5.

6.1.6. [lobaBo4HbIE MTOTEpH MPHU HArpy3ke P, Mpu HOMHUHAIEHOM PEXUME PaOOTHI, €CITH
HET WHBIX YKa3aHUH, IPUHUMAIOTCS PaBHBIMU:

1 % HOMHUHAJIIBHOHN MOJBOAMMOI MOIIHOCTH JBUTATEIs WM HOMUHAJIBHON OTIaBacMOM
MOIITHOCTH T'eHepaTopa JUIsl HEKOMIIEHCHPOBAHHBIX MAIIIHH;

0,5 % HOMUHAIHHOU MOABOJIUMOM MOUTHOCTH JBUTATENS WIM HOMUHAIBHON OT/JaBaeMoi
MOIIIHOCTH TeHepaTopa JJisi KOMIEHCUPOBAHHBIX MAIlKH.

JIns MamuH ¢ HEM3MEHHON YacTOTOW BpallCHWS HOMUHAIBHYIO MOJIBOJUMYIO WIIH
OTJJaBAaCMYyI0 MOIIIHOCTH BBEIYUCIAIOT KaK MPOW3BEACHUE HAWOOJBIIETO HOMHHAIBHOTO
HATIPSDKCHUS Ha HAaUOOJBIIAN HOMHUHAJIBHBIA TOK.

Jns pgBurateneil ¢ YacTOTOH BpAIICHUS, PETYTUPYEMOH HM3MEHEHWEM MpPUIIOKEHHOTO
HATPsDKCHUS, HOMHHAIBHYIO ITOJBOJAUMYIO MOITHOCTh BEIYMCIIIOT Ml KaXKTOH YacTOTHI
BpaIlleHNsI KaK TMPOW3BEICHIE HAPSKEHNS, COOTBETCTBYIOLIETO 3TOW YacTOTE BPAIICHHS, Ha
HanOOJBITMIA HOMUHATLHBIA TOK.

JUis nBurareneit ¢ 4acTOTOM BpalleHHs, PEryIupyeMoll H3MEHEHHEM BO30YKIEHHS,
HOMHHAQJIBHYIO IIOJIBOJAMMYIO MOIIHOCTh BBIUMCIAIOT KaK IPOM3BEACHHE HOMHMHAIBHOTO
HATPSOKCHUS Ha HAUOOJIBIIINN HOMHUHAIBHBIH TOK.

Jnsi TeHepaTOpOB C pEryIMpyeMOW YacTOTOM BpalleHHs, Y KOTOPBIX HaNpsKEHUE
MOJZICP)KUBACTCS HEM3MEHHBIM 32 CYET HW3MCEHCHHS BO30YKICHUS, HOMHUHAIBHYIO
OTJaBacMyI0 MOIIHOCTh BBIYHCIISIOT KaK IPOU3BEICHHE HOMUHAIBHOT'O HANPSHKCHUS Ha
HAWOOJBIINY HOMUHATHHBIH TOK.

3HaueHHUs HOOABOYHBIX IMOTEPh IMPH YACTOTE BPAIICHUS, COOTBETCTBYIOMICH MOIHOMY
MIOJT0, NOJDKHBI OBITH TAKWMH, KaK YKa3aHO BBIIE;, 3HAYEHUS JOOABOUHBIX IOTEPH IMPH
JIPYTUX 4acTOTaX BPAIICHUS IOJDKHBI BBIYHCIIATHCS YMHOKEHHEM Ha K03()(UIMeHTs TaoI.
4. Jlnsd OTHOIICHWH dYacTOT BpPAUICHWSA, OTIMYAIOMIMXCS OT YyKa3aHHBIX B TaOnm. 4,
COOTBETCTBYIOIINE KOAPPUIMEHTBI ONPEEISIFOTCS HHTEPIIOJISIINEH.

Tabnuma 4

OtHonieHne (l)aKTquCKOﬁ YaCTOThbI BpalllCHUA K HaMMEHBIIIEH
HOMUHAJILHOM JJIs MPOJOJKUTCIIBHOTO pCXKHUMa pa6OTLI

Koadpunpmenr

1,5:1 1.4
2:1 1,7
3:1 2,5
4:1 32

6.2. MHoroga3Hble ACHHXPOHHbIE MAILIMHBI
6.2.1. Mexanuueckue nomepu Py HOKHBI OBITH OIpPENEICHBI ONMBITHBIM IyTEM MpHU
HOMHHAIBbHON YacToTe. OHM MOTYT OBITH OIPEAEIEHB METOAOM HEHATrPY)>KEHHOTO JBUTaTEIIs

mo m. 3.3.3, MEeTonoM AWHAMOMETpa WIH TapHUPOBAHHOTO ABHraTens mo m. 3.3.2 wmum
KaJIOPUMETPHUICCKUM MCTOJOM B COOTBETCTBHUU C pPa3ld. 5. B JABUIaTCiIsIX C ITOCTOSAHHO
npujeraroimumMmn METKaMu TMOCJICAHNUE HOOJIKHBI 6bIT]) HAJIOKCHBI Ha KOJIblla B IIOJIHOM
KOJIMYECTBE.

Jlist nBurareneil ¢ MOBBINICHHBIM CKOJBXCHHEM MEXaHHUYECKHE MOTEPU OINPEeIISIFOTCS
TI0 COTJIACOBAHHIO MEXKIY U3TOTOBUTENEM U IIOTPEOUTEIIEM.

6.2.2. I[lomepu 6 cmanu u 0006a8oYHble NOMEPU XOIOCMO20 X00a P.. HOMWKHBI OBITH
OIIPEJIeNICHBI OIBITHBIM IyTEM NP HOMUHAJIBHBIX 3HAUCHUSIX 4acTOTHI U HampspkeHus. OHH
MOTYyT OBITH ONpEeHeNeHBl METOAOM He3arpyXeHHOro mapwrareins mno 1. 3.3.3 wm
KaJIOPUMETPUUECKUM METOZOM B COOTBETCTBHUH C Pash. 5.

Jnst pBurareneid ¢ HM3MEHEHHEM 4YacCTOTHl BpAIEHHS IOCPEICTBOM HEPEKITIOYCHHS
OOMOTKHM CTaTopa Ha pa3lW4YHble YHCIa Tap IIOJIOCOB MEXaHHYECKHe MOTepH U CyMMy
MOTEPh B CTAIM U JOOABOYHBIX NOTEPh XOJIOCTOTO XO/1a HAaUISKUT ONPENEIATh Ul KaXKI0T0
4yCIIa Iap HOII0COB OTACIBHO.

(M3menennas penakuusi. M3m. Ne 2)

6.2.3. Ocrognbie nomepu 6 paboueil yenu
IToTepu B 0OMOTKe cTaTopa Ille OTIPENISNIAIOTCS 110 1. 2.3 Kak Mpou3BeIeHNEe KBaaparTa

(azHOTO TOKA /| IPH HAHHOM pEXHUME PabOTHI Ha CONMPOTHUBIICHNE ONHON (a3l 0OMOTKH R,
MIPUBE/ICHHOE K pacueTHO paboueil Temneparype no 1. 1.4, u Ha uucio ¢as m

P, =m-I{ R, €2y

ITorepu B 0oOMOTKEe (ha3sHOro poropa P,, ONPEACISIOTCS MOJAOOHO MPEIBIAYIIAM Kak
npousBesieHNe KBajapara (asHOro TOka poTopa [, TpU JaHHOM pexuMe padoThl Ha
CONPOTHUBIICHHE OHOU (a3bl 0OMOTKH R,, IPUBEJECHHOE K pacueTHOM paboueii TemmnepaType,

¥ Ha 9ucio a3 m;
P

M

_ 2
y=my-I5-R,. (32)
Ipumeuanue. Yucna ¢a3 oOMOTOK cTaTtopa M POTOPa MOTYT ObITh PA3IMYHBI, HAIpPUMED,
nByxdaszHas 0OMOTKa poTopa mpu Tpex(hazHoi 0OMOTKE CTaTOpa MK HAa000pOT.

[Torepu B 0OMOTKE KOPOTKO3aMKHYTOTO poTopa P, ONpENeNsIoTCsS KakK MpOn3BeeHHE
3JIEKTPOMArHUTHON MOILIHOCTHU P,,, IepeaaBacMOil MarHUTHBIM II0JIEM CO CTaTOpa Ha poTop,
Ha CKOJIL)KEHHE S, BRIPAKEHHOE B OTHOCUTENBHBIX IMHHIIAX
P,=P,, 5. (33)

ONeKTpOMarHuTHas MOLIHOCTb P,, BBIYHCISETCA KakK Pa3sHOCTb MEXAY MOJBOIUMOMN
MOIIHOCTBIO P; ¥ MOTEepsIMHU B CTAIN U 100AaBOYHBIMH MOTEPSIMH IIPH XOJIOCTOM Xo1e Py, 1
OCHOBHBIMH NOTEPSIMH B 0OMOTKE craropa Py

P3M:P1_PCT_PM1' (34)

Ecnu ucnblTaHMe ABUTaTelsl MOJ HAarpy3Koil HE MOXET OBITh IPOU3BEIEHO HU MPHU
HOMHHQJIFHOM, HHM TP TIOHWKEHHOM HANpsDKEeHWH, TO TOK CTaropa, KOd(pQHIMEHT
MOIIIHOCTH W CKOJNBXEHHE MOTYT OBITh OIpeleNieHbl 10 KPYroBOH Juarpamme,
ycranosnerHoit B 'OCT 7217.

[Ipn ompeneneHnM OCHOBHBIX IMOTEph B paboyel menW MainH HEePeMEHHOTO TOKa,
MMUTaeMbIX OT MpeoOpa3oBaTeiel, NMPH JAHHOW Harpy3ke 3a TOK CTaropa NPHHUMAETCS
CPEIHEKBAIPATUUECKOE 3HAUEHHE TOKAa CTaropa IpH HaNpsDKCHWM, PABHOM IEpBOM
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FapMOHHYECKOM MUTAIOMIETO HAIPSKCHHU.
(U3menennas pegakuus, U3m. Ne 1, 2)

6.2.4. Dnexmpuyeckue nomepu 6 wemrkax Py onpenenstorcs TOAbKO B ciay4yae ABUTATENs
¢ (a3HBIM pOTOPOM U TOCTOSHHO TIPWICTAONMMH IIETKAMH W BBIYUCISIOTCS KaK
MIPOU3BEACHNUE NTAJICHUs HAIPSLKEHUS, IPUHUMAEMOTO B COOTBETCTBUH C MaTEPHAIIOM ILETOK
0 1. 2.5, Ha TOK B Ka)KIOM KOJIBIIE M Ha YHCIIO KOJIEIl.

Ilpumeuanue. B ciayudae poropa ¢ aByx¢a3Holl 0OMOTKOH CleayeT yd4ecTb, YTO TOK B KOJbLE, K
KOTOPOMY NPHCOEINHEHbI 00€e (a3bl, OoMnblIe TOKA B ABYX JPYTHX KOJIbLAX.

6.2.5. [obasounvie nomepu npu naepysxe P, onpenenstorcs onbITHEIM IyTem o [OCT
7217. Tlpu HEOOXOIMUMOCTH, TIO COTJIACOBAHHIO IT00ABOYHBIC IOTEPH MPHHUMAIOTCS IPH
HOMHHAJIBHOM pexuMe paboTsl paBHbIMH 0,5 % OT mMoaBOAMMON K IBUTaTENI0 MOIIHOCTH
wm 0,5 % or ormaBaeMoil TeHepaTopoM MOIIHOCTH. [Ipm Harpyske, OTIWYHON OT
HOMHUHAJILHOHM, OHU MIEPECUUTHIBAIOTCS TI0 T1. 2.6.

(M3menennas penakuusi, U3m. Ne 2)

6.2.6. [lonoanumensnsvie nomepu npu Hazpyske P, onpenensores mo 1. 2.7, a Takxke 1o
JIOTIOJIHUTEIFHBIM TIOTEPSIM, BEIYUCICHHBIM TI0 TAHHBIM OITBITA HEHATPY)KEHHOTO JIBUTATEIS,
MUTaeMOro OT TpeoOpa3oBaTelNsi, W MEPECUNTAHHBIM MPOIIOPIHUOHANEHO KBaIpaTy TOKa
Harpy3ku. [Ipu HeOOXOIUMOCTH, TI0 COTJIACOBAHHUIO C 3aKA3YUKOM JIOTOIHUTEIbHBIC TOTEPU
MPUHUMAIOTCA TPW HOMHHAIBHOM peXuMe paboTel paBHBIMH 1 % OT TOABOAMMON K
JIBUTATENI0 MOIIMHOCTH TpH KOI(D(DUIMEHTE WCKAKEHHUS CHHYCOMAAIBHOCTH KPHUBOM
nuTaonero HanpspkeHus He 6onee 10 %. Ilpm Harpyske, OTIMYHOM OT HOMHHAIBHOW, WX
MIePECUUTHIBAIOT 110 T1. 2.7.

(BBeaeH qonojHuTEabHO, M3M. Ne 2)

6.3. MHoroga3sHbie CHHXPOHHbIE MAIIMHbI

6.3.1. Mexanuueckue nomepu Pyex NOIKHBI OBITH OIPEAETIECHBl ONBITHBIM IIyTEM HpH
HOMHUHaIBbHOW 4yactote. OHM MOTYT OBITH ONpENeNieHBl METOJOM JMHaMOMETpa H
TapUpPOBAHHOTO JIBUTATENs IO M. 3.3.2, METOAOM HEHarpy>KeHHOro apurareis mo m. 3.3.3,
METOJIOM CaMOTOPMOYKEHHSI B COOTBETCTBUH C pa3ll. 4 WIN KaJOPUMETPHISCKHIM METOJOM B
COOTBETCTBUHU C pazfl. 5.

6.3.2. Ilomepu 6 cmanu u 006aoyHvle NOMEPU XOA0CMO20 X004 P.. NOIKHBI OBITH
OIIpEe/IeJICHbl OMBITHBIM IIyT€M INIPH HOMMHAJBHBIX 3HAYEHHUAX YacTOTHl M HANpPsHKEHHA U
YCIIOBHO IPHMHMMAIOTCSI HE 3aBHCSIIMMH OT Harpy3ku. OHH MOTYT OBITH OIpeneeHbl TEMU
K€ METOJIaMH, YTO U MeXaHW49eCcKHe MmoTepH, 1o 1. 6.3.1.

6.3.3. Cymma 0CHOBHBIX ROMEPD 6 Yensax padboyux 0OMoOmoK u 000ABOUHLIX NOMEPL NPU
HazpysKke (nomepu KOpomkozo 3amuvikauus) P, NomKHa OBITH OlpeeseHa OMBITHBIM ITyTeM
IIPY HOMHHAIBHBIX 3HAYEHUSX YaCTOTHI M TOKa KOPOTKOTO 3aMBIKAHHMS W YCJIOBHO
NIPUHUMAETCSl HE 3aBHCAIIEH OT Temmeparypsl oOMOTkH. OHa MOXeT OBITh OIpelelieHa
METO/aMH AMHAMOMETpa M TAapHPOBAaHHOTO JABUTATENsl 1o M. 3.3.2, caMOTOPMOXXEHHS B
COOTBETCTBMH C pa3l. 6 W KaJOPUMETPHYECKHM COTJacHO pasn. 5. Ilpm Harpyskax,
OTJINYHBIX OT HOMHHAJIBHOH, IaHHbIE MOTEPH IEPECUUTHIBAIOTCA MPONOPLUHOHAIBHO

OTHOIIIEHHIO KBa/IPATOB TOKOB.

g cuHXpoHHBIX MamuH MommHOcThi0 100 kB-A M Hmke AomyckaeTcs ONpeaessTh
OCHOBHBIE TIOTEpPH B 0OMOTKE SIKOPS BBIYKMCIEHUEM 10 I1. 6.2.3, a 100aBOYHbIE TOTEPU — TI0
m 6.2.5.

6.3.4. Ilomepu nHa 6030yscoeHue Py OPEIeNsIOTCs M0 TOKY Bo30yxaeHus o 1. 2.4. Ecim
TOK BO30YXXAEHHMS NpPU JIAHHOM PEXHUME PabOThl HE MOXET OBITh OIpEJENieH OIBITHBIM
MyTeM, TO €ro CclexyeT ONPEAEeNATh IOCPEICTBOM IOCTPOEHHS BEKTOPHOM IHarpaMMBI,
ycranosneHroit B [OCT 10169.

6.3.5. Onexmpuueckue nomepu 6 ujemkax Py OTIPENEISIOTCS IO TOKY BO30YKIEHHUS T10 II.
2.5.

6.4. TlonpaBKKM NMPH OTKJOHEHHMSIX YACTOTHI MUTAHHUS WM YACTOTHI BPALIEeHUS OT
HOMHHAJbHBIX 3HAYeHU T

6.4.1. Ecnm yacroTa BpalleHHs WIM YacTOTa HCTOYHMKA IHTAaHUS IPU OIBITaX
OIpe/ieIeHUs] MEXaHUYECKUX MOTEPh U TIOTEPh B CTAIN OTJIMYAIOTCS OT HOMUHAIIBHBIX, HO HE
Oosiee yeM Ha 2 %, TO U3MEpPEHHBIC 3HAYEHHS TOTEPh CIIEIYET MPUBECTH K HOMHHAIEHBIM
3HAYEHMSM YacTOTHI BPAILCHUS WM YacTOTHl MCTOYHMKA MHTaHUsA. [y 3TOro m3aMepeHHoe
3HAUEHHE HANPSHKEHUs CIEAyeT IIePEeCUnTHIBATh MPONOPHHOHAIBHO IE€PBOM CTENEeHH
YacTOTHl BpAICHWS WM YacTOTHl WCTOYHHMKA NHUTaHWSA, IIOTEpU B CTAM —
MIPOTIOPIIMOHANBHO CTENeHN 1,5 4acTOTHl BpAIlEHWsS WM YacTOTHl MCTOYHHMKA NMUTAHHUS U
MEXaHWIECKHE MOTEPH — MPOMOPINOHAIBHO KBaJIpaTy YacTOTHI BPAIIEHHWS WM YacTOTHI
WCTOYHWKA ITUTAHNUS.

Ecnu HampspbkeHHMe TpU  OIBITE ONpEJENeHUs] IOTepb B CTalld, HPUBEICHHOE K
HOMHUHAJIBHOW YacTOTE BpAICHUS WIM HOMHHAJIBHON YacTOTE MWCTOYHHKA MHUTaHUSA,
OTJINYaeTCs OT HOMHHAIBLHOTO He Oonee yeM Ha +5 %, TO MoTepu B CTalu, NPUBEICHHBIE K
HOMHHQJIBHOM 4YacTOTE€ BpallleHWs WJIM YacTOTE€ WCTOYHHMKA IIUTaHUs, CIeIyeT
NIepECYUTHIBATH IPOIIOPIMOHATBLHO KBaApaTy HAPSHKEHHUS.

7. MIPEAINIOYTUTEJBHBIE METO/IbI OITPEAEJIEHUS IIOTEPH U KII [

7.1. MamuHbI OCTOSIHHOIO TOKA

Jnst nBurateneidl M TEHEpPATOpPOB C rapaHTUpoBaHHbIM 3HaueHueM KIIJ| Huxe wunum
paBHBIM 85 % MpPEeaNOYTUTENFHBIM METOOM ompeaencHus norepb U KIIJ] sBisercs meron
TapUpPOBAaHHON BCIIOMOTATEIbHON MaIMHBI 110 1. 3.2.3.

[ pBuratenei M reHepaTopoB ¢ TapaHTHpoBaHHbIM 3HaueHueMm KIIJ] Berime 85 %
MPEIIMOYTUTENFHBIM SIBIIsIETCST MeToJ] KocBeHHoro ompenenerus KIIJ ¢ ompenenenuem
CYMMBI MEXaHHUYECKHX IOTEph M MOTEPh B CTAIM M 00ABOYHBIX MOTEPh XOJIOCTOTO XOAA
METOAOM TAapHUPOBAHHOT'O ABUTATEJIA I1O II. 3.3.2 unn METOAOM. HCHAIrpy>KE€HHOI'0 ABUTATEIIA
no 1. 3.3.3 u onpeseneHneM BcexX MOTeph NPU Harpy3Ke BbhIUMCIeHHeM 1o . 6.1.3—6.1.6.

7.2. MHoroga3Hnbpie ACHHXPOHHbIE MAILIMHbBI

JIJIss acHHXPOHHBIX JBHTATEJICH ¢ TapaHTUpOBaHHBIM 3HaueHrueM KIIJ[ Huke mim paBHBIM
85 % mpennouTHTENBHBIM SBISIETCSI METO TAPUPOBAHHOM BCIIOMOTAaTENbHON MALIMHBI MO 1.
3.2.3.

Jns acMHXpOHHBIX JABUTaTenel ¢ rapaHTHpoBaHHBIM 3HaueHneMm KIIJ| Bemme 85 %
MPEeINOYTUTENIFHBIM SIBIISIETCST MeToNl KocBeHHoro ompenenenuss KIIJ[ c¢ ompenenenuem
MTOCTOSIHHBIX MOTEPh METOJOM HEHarpy)KeHHOro aBuratens mo 1. 3.3.3 u ompeneneHueMm
BCEX MOTEPh MPU HArpy3Ke BBIYUCICHHEM 10 Til. 6.2.3—6.2.5.
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7.3. MHoroga3Hble CHHXPOHHBIC MAIIUHBI

Jdnst MHOroa3HbIX CHHXPOHHBIX JBHUrateleil W T'eHepaToOpoB C TapaHTHPOBAHHBIM
3HayeHueM KIIJ[ ke nnu paBHbIM 85 % mpeanouTutensHbIM MeToioM onpeaenenus KIIJ
SIBJISIETCSI METOJ TAPHPOBAHHON BCIIOMOTATEJIFHON MaIlIUHEI.

Jnsi CHHXPOHHBIX JABHTaTeNled M TeHepaTopoB C Ooiee BBHICOKMMHU rapaHTHPOBAHHBIMU
3HaveHusamMu  KIIJ[, kpome THApOTEHEpaTopoB C BEPTHUKAJILHBIM BaJOM, BIIEPBHIC
coOMpaeMBIX Ha MeECT€ YCTAHOBKH, IPEANOYTHTENBHBIM SBISETCS METOJ KOCBEHHOTO
onpenenenus KII/l ¢ ompeneneHneM MOCTOSHHBIX MOTEPh M CyMMBI OCHOBHBIX IIOTEPh B
mernsx pabounx oOMOTOK M JT00aBOYHBIX IOTEPh IPH HArpy3ke METOJOM TapHUpOBAHHOTO
aBuraTens 1o 1. 3.3.2 u ¢ onpeaeneHHeM IoTeph Ha BO30YXKIEHHE U IJIEKTPHUECKUX MOTEPh
B IIEeTKax 1o . 6.3.4 u 6.3.5.

Jns rupporeHepaTtopoB € BEpTHKAJIbHBIM BajloOM, BIIEPBBIE COOMpAacMbIX Ha MecTe
YCTAaHOBKH, NPEANOYTUTEIBHBIM SIBISIETCS. METOA KocBeHHoro ompenenenust KIIJA ¢
OIPEACIICHUEM MEXAHUYECKUX MOTEPb, CyMMbI MNOTEPbL B CTajld U JJ,O68.BO'-IH}JIX IMOTCPh
XOJIOCTOTO XOJIla ¥ CYMMBI OCHOBHBIX HOTEPh B LEMSIX pabouMX OOMOTOK M JOOABOYHBIX
MoTeph MpPU HAarpy3Ke METOJAOM CaMOTOPMOXKEHHSI B COOTBETCTBHHM ¢ pa3n. 4 wim
KaJOPUMETPUYECKIM METOJIOM B COOTBETCTBHH C pa3l. 5 W C OIpEeAelIeHHEeM MOoTeph Ha
BO30Y’K/IEHHE U AIIEKTPHUYECKUX MOTEePh B MIETKax 1o nir. 6.3.4 u 6.3.5.

B ciyyae ompezpeneHus CyMMBI BCeX HOTEpPh NMPU HOMUHAJIBHOM HIIM WHOM 3aJaHHOM
peknuMe paboThl KAIOPHUMETPHUECKHM METOAOM CIIEAYET BBECTH MOIPABKY K MOTEPSIM Ha
BO30y’KAECHHE Ha OTJIMYHE PEabHOI TeMIepaTypsl OOMOTOK BO30YKAEHHS NPH OIBITE OT
pacueTHOi paboueil TemmepaTypsl.



