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TOCT 2920991

TIPEAUC/IOBUE

1. Oduiuansuple pelueHust win coraieHnss MOK nmo TexHUYeCKUM BOTIPOCaM, TOATOTOBICHHBIE
TEXHHYECKUMH KOMHUTETAMH, B KOTOPBIX IIPEACTABICHBI BCE 3aMHTEPECOBAHHBIC HALIMOHATbHBIE KOMMTETHI,
BLIPAXAIOT ¢ BO3MOXHOM TOYHOCTBIO MEXIYHAPOAHYIO COIIACOBAHHYIO TOUKY 3PEHUS MO paccMaTpuBae-
MBIM BOTIPOCAM.

2. DTU peleHUs TIPEeaCcTaBIsIOT CO00H PEKOMEHIALMH IS MEXIYHAPOTHOTO TIONIB30BAHUS U B 3TOM
BUJIe IPUHUMAIOTCS HALIMOHATBHBIMUA KOMUTETAMM.

3. B uemsax comeiicTBusl MexnyHaponHou yAudbukauum MBOK BeIpaxaeT moxenaHue, YTOOBl BCe
HALMOHAJIbHBIE KOMUTETHI TPUHSIM HACTOSIMiI cTaHmapT MBOK B KavyecTBe CBOEro HALMOHAJIBHOIO
CTaHIAPTA, HACKOJBKO 3TO IO3BOJSIIOT YCJIOBMS KaXIOM CTpaHbl. JI000e pacxoXmeHHWe CO CTAaHAAPTOM
MOBK nomxHO OBITH YETKO YKA3aHO B COOTBETCTBYIOIIMX HAITMOHAILHBIX CTAHAAPTaX.
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BBEJEHHUE

Hacrosummit crannapr nonrotosieH TexanueckuM komutetoM MBK Ne 47 «I1omMynmpoBOAHUKOBEIE
npUOOPHI».

IMy6nukauus MOK 747-2 npencrarinsier co6oii BTOPYIO YacTh OOIIEr0 CTAHIAPTA HA MOMYNPOBOIHH-
koBbie pudopk! (ITy6nmukaums MOK 747). B nononHeHue K oM TpedosaHnaM ITyommkaummu MBOK 747-1
B HACTOALLEM CTAHIAPTE CONEPXKATCH BCE CBEIEHHUS IO BHINMPIMHUTEIBHBIM IHOAAM.

Ha cosewanuu B Jlonnone B ceHTsiope 1982 r. Texuuueckuii komuter Ne 47 omo6pui mepeusnaHue
ITy6muxaruit MOK 147 u MBOK 148 Ha OCHOBE HOBOTO MPUHIIKIIA B 3aBUCHMOCTH OT BHIA PaCcCMaTpUBa-
emoro nmpubopa. ITockonbky BCe yacTH, COCTaB/stOLIMe HacTosuylo [Ty6mukaimio, GUTH B CBOE BPEMS
yTBepXaeHH 1o IlpaBwiy miecT WiM OBYX MECALEB, OOMOJHUTEIBHOE T[OJOCOBAHHE OBUIO MPHU3HAHO
Heleaeco00pa3sHBIM.

CBeeHMSI OTHOCHTENIBHO HMHTETPANBHBIX CXeM, cozepxainuecs B Ilyomukaumsax MBOK 147 u
MD3BK 148, kmoueHs! B I[Tyomkaimuun M3K 747-1 u MBK 748.

CBecHHA OTHOCHTENIPHO MEXaHMYECKMX U KIMMATHMUYSCKMX MCTIBITAHMI, paHee CONEepXaBLIMECS B
My6mukaumsx MOK 147-5 u MBOK 147-5A, sBxnoueHs! B ITyGmukanmo MOK 749,

CoOOTBETCTBHE HACTOSIIIETO CTAHAAPTA COBPEMEHHOMY YPOBHIO TEXHMKH GYIET 00ECIIEUMBATLCS MyTEM
MEPECMOTPa U JOMOJHEHHS €T0 Mo Mepe HajibHelueil paboTel Texauueckoro KomureTa Ne 47, ¢ yyeToM
MOCJIEIHUX AOCTHXKEHUIT B OOJIaCTH MOJTYNMPOBOTHUKOBBIX MIPHOOPOB.

Tabnuia COOTBETCTBHS HOBBIX H MPEXHHUX MyHKTOB

Homep HOBOIO Howmep npexuHero JIOKyMeHT W1 Howmep HOBOTO Homep npexHero JIOKYyMEHT WK
MYHKTA MyHKTa My6nukawms MOK MyHKTA MYHKTA IMy6mukauuss MOK
I'nasa I1 Inasa IV
1.1 1.1 147-0 1 1 147-2A
1.2 1.2 147-0 1.1 1.1 147-2A
1.3 1.4 147-0 1.1.1 1.1.1 147-2A
1.4 1.5 147-0 1.1.2 1.1.2 147-2A
1.5 1.3 147-0 1.1.3 1.1.3 147-2A
2.1.1 2.1 147-0 1.2 1.3 147-2A
2.1.2 2.16 147-0C 1.2.1 1.3.1 147-2A
2.1.3 2.30 147-OE 1.2.2 1.3.2 147-2A
2.1.4 2.5 147-0 1.2.3 1.3.3 147-2E
2.1.5 2.2 147-0 1.2.4 1.4 147-2A
2.1.6 2.3 147-0 1.3 4.1 47 (BC)
2.1.7 2.4 147-0 759, 790
2.2.1 2.6 147-0 14 1.2 147-2A
222 2.7 147-0 14.1 1.2.1 147-2A
2.2.3 2.9 147-0 1.4.2 1.2.2 147-2A
224 2.17 147-0C 1.4.3 1.2.3 147-2E
2.2.5 2.18 147-0C 144 1.5 47 (BC)
2.2.6 2.11 147-0 807, 850
2.2.7 2.20 147-0C 1.5 1.6 147-2E
2.2.8 2.19 147-0 2u2.2.1 2u 221 147-2A
2.3.1 2.12 147-0 222 3.1 47 (BC)
2.3.2 2.14 147-OB 807, 850
2.3.3 222 147-0C 223 3.2 47 (BC)
2.34 2.13 147-OB 807, 850
2.3.5 2.31 147-OE 3 5 147-2E
2.3.6 2.32 147-OE 31 5.1 147-2E
2.4.1 2.15 147-0C 32 5.2 147-2E
2.4.2 2.23 147-0C 33 4.2 147-2H
2.4.3 2.24 147-OE 4 6 147-2E
2.4.4 2.25 147-0C Tnasa V
2.4.5 2.26 147-0C 1 - _
T'masa I11 2 3 147-4
1-10.22 1-10.22 147 (CO) - 3 o
803, 804, 2.3 3.5 147-4
868, 911 . :
3a UCKIIOUYECHH- 321 147-1C TIpunoxenue 147-2E
eM
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Yacts 2 (M3K 747-2—83)

BompsamuTebHbIE XHOABI
Semiconductor devices. Discrete devices and integrated circuits. Part 2.
Rectifier diodes

MKC 31.080.10
OKCTY 6361

Jlara sBenenns 01.07.92

I'nasa I. OBIIIUE CBEAEHNUA
1. BBEJIEHHE

HacrosimM cTaHzapToM CieayeT MoJb30BaThesa B KoMIniekce ¢ MK 747-1*, B KOTOpOM NPHBOAATCA
BCE OCHOBOTIOJIATAIOILNE JAHHEIE;

- IO TEPMUHOJIOTHH;

- 1Mo OYyKBEHHBIM O0O3HAYEHMSIM;

- MO OCHOBHBIM NPEAETbHO AOMYCTHUMBIM 3HAYCHHSM TAPAMETPOB M XapaKTePHCTHKAM;

- TIO METONaM M3MEPEHMIl;

- MO NpUEMKE U HANECKHOCTH.

TMopsimok cienopaHMs pas3iMYHBIX IaB cooTBeTcTByeT MOK 747-1, . 111, m. 2.1.

2. OBJIACTh TPUMEHEHUSA

B HacToseM cTaHmapTe MPUBOAATCH TPeOOBAHHSA I MPUOOPOB CEAYIOUIMX KJIACCOB:

= BBINPAMHUTCIBHBIC THOOBI, B TOM YHCIIC:

- JIABUHHBIC BBINIPAMHUTCIIBHBIC TUOABI,

= BBIIPAMMUTCIILHLIC JUOABI C YIIPABIACMBIM JIABHHHBIM HpOﬁOCM;

- BBIIPSMUTEIBHBIC TUOMBI C OBICTPLIM TMEPEKITIOUEHHEM.

Hacrosumii cranmapr mpuMeHSIETCSL Ui pa3pabOTKH TEXHHYECKHX YCJIOBHI Ha BBIIPIMHUTEIbHBIC
JMOIBI, B TOM UHCJIC TIOMICKAIINE CEPTH(HHKALIHH.

I'masa II. TEPMUHOJOI'UA 1 BYKBEHHBIE OBO3HAYEHUA

1. O0mue TepMHEBBI

1.1. npamoe manpasienne: HanpasieHue NOCTOSHHOTO TOKA, B KOTOPOM MOYMPOBOTHUKOBBIIM JHO,
HMeeT 0oJiee HU3KOE COTIPOTHBIICHHE,

1.2. obparnoe mampasienme: HanpasieHHe NMOCTOSHHOTO TOKa, B KOTOPOM HMOJTYNPOBOAHHKOBBII
MO MMeeT GoJiee BRICOKOE COTIPOTHBJICHHE.

1.3. BoBox anoAa (MOJYNPOBOAHMKOBOTO BBHIMPAMHTENIBHOTO JHMOAA WM BLIMPAMHTEJILHOIO CTON0A):
BeIBOI, K KOTOPOMY MOCTYINAET MPSMOI TOK U3 BHEUIHEH LICTH.

* Jlo mpsiMoro mpMMeHeHHs craHgapra MOK B KayecTBe rocymapCTBEHHOTO CTAHIAPTA PACCBUIKY JAHHOTO
crangapra MOK Ha pycckom sizbike ocyuiectsiasier BHUU «BnexTpoHcTanmap

H3nanme opumpaibnoe IlepeneyaTka BOCHpenena

© H3natenncTBO cTaHmapros, 1992
© Cranmapraagopm, 2005
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1.4. BeBON, aHOZA (NOMYNPOBOTHHKOBOIO BHIMPSMHTEILHOTO IHONA WM BbIIPAMHTEILHOIO CTON0A):
BriBOZ, OT KOTOPOTO MPSIMOM TOK MOCTYNMAECT BO BHEIIHIOK LIETD.

1.5. nae4o BLIOPAMMTEIBHOrO cT00a: YacTh BHIPSIMUTEIBHOTO CTON0A, OTPAHUYEHHAsS OBYMS BBIBO-
JaMM CXEMBI, KOTopasi 061a1aeT CBOMCTBOM IIPOBOIUTH TOK, B OCHOBHOM, TOJIBKO B OJHOM HAIpaBJICHUM.

IIpumevanue. [lieyo BLIIPIMUTENBLHOTO CTONOA MOXET COCTOATL U3 OFHOTO MM HECKOJBKUX BHITIPSIMU-
TEBHEIX JUOLOB, COEIVHEHHBIX ITOCIENOBATENbHO WIN MapajlIebHO, WM IOCIeA0BaTeIbHO-TIapaJUIeNIbHO U paboTa-
IOIIUX B KAYECTBE COMHOTO y3Ma. DTO O3HAYACT, YTO IUICYOM BRINPSAMHUTEIBHOTO CTON0A MOXET SIBISTBHCS CaM
BBINIPSIMUTE/TBHEBIN CTOJIG MK €TO YaCTh.

2. TepmuHbI, OTHOCSIMECS K NPEJETHHO JOMYCTHMBIM 3HAYCHHSIM NAPAMETPOB M XAPAKTEPHCTHKAM

IIpuMeuaHnue. Eciu MMeeTC HECKOMbKO Pa3IMYHBLIX OYKBCHHBIX O0O3HAYCHUM, B HACTOALIEM CTAaHAAPTE
MIPUBOASTCA HamOoJee IWNPOKO YIOTpeOaseMbie (CM. 1I. 3).

2.1. Hanpsokenusi

2.1.1. mpsimoe Hampszkenme: HampspkeHue Ha BBIBOZAX, BO3HMKAIOLICE MPH MPOXOXIEHUM TOKA B
TPSIMOM HATIpaBICHUH.

2.1.2. noporosoe Hanpszkenue [V 7p)]: SHaueHue NPSMOro HANPSIKEHMUS B TOUKE MEPECEUCHHS C OChIO
HaMpPsCKEHUI MPSIMOi JIMHUH, alMPOKCUMUPYIOLIEH PSIMYIO0 BETBb XapaKTePUCTHKH.

2.1.3. HanpsoKeHHe MpsiMOro BoccTaHoBaeHusi (Vpp): M3sMeHsIONEECS HANpPsDKEHHE, BO3HUKAIOLIECE B
TeUCHHE BPEMEHH MPSMOTO BOCCTAHOBJIEHUS TTOCIC MTHOBEHHOTO TIEPEKITIOUCHUS C HYJISI WJIH 3aIaHHOTO
00paTHOro HAMpsDKEHUS Ha 3aHaHHBIN MPSIMOI TOK.

2.1.4. nocrosiHHOE 00paTHOE HaNpsuKenue (Vp): 3HaueHME MOCTOSHHOTO HANPKEHUS, MPUWIOXKEHHOIO
K Iuomy B 0OpaTHOM HAampaBICHUM.

2.1.5. avmymbcHoe paGouee odpatHoe Hampsukenne (Vppag): HaumGornbliee MrHOBEHHOE 3HAuYeHMe
00PaTHOrO HATIPSTKEHUS, BOSHUKAIOIIETO HAa BEIBOJAX MOYTIPOBOIHUKOBOTO BEIMIPIMHTEIBHOTO THOAA WIIH
mwieya BBIIPIMUTEIBHOTO CTOJI0A 0€3 ydyeTa BCeX MOBTOPSIOUIMXCS M HETOBTOPSIOIUMXCSA TEPEXOMHBIX
HATIPSKCHUIA.

2.1.6. moBTOpsIOIIeeCs HMITY/IbCHOe 00paTHOe HanpsuKenue (Vppp: HauGonbiuee MTHOBEHHOE 3Haye-
HHE 00paTHOTO HANPSDKEHUS, BOSHUKAIOLIETO HAa BHIBOAAX MOMIYIPOBOIHUKOBOTO BHIIPSIMUTEBHOTO AMOA
WIM IUIeYa BBIMPSMUTENBHOTO CTONOA, BKTIOYAS BCE IOBTOPSIONIMECS TEPEXOMHBIE HANPSDKEHUS, HO
HCKITIOUAs] HETIOBTOPSIOILUECS TIEPEXOMHBIE HATIPSDKEHUS,

2.1.7. HemoBTOpsIOMeecs MMIYIbCHOE 00paTHoe Hanpsukenne (Vpg,p): HanGonbliee MrHOBEHHOE 3HA-
YeHHe JI0OOT0 HEMOBTOPSIOUIEIOCS MEPEXOTHOTO OOPATHOTO HANMPSTKEHUSI, BO3HUKAIOILETO HA BBHIBOAAX
TOJIYTIPOBOIHUKOBOTO BBIMPSIMUTENLHOTO JUOAA WM TI€Ya BRIIPSAMUTENBHOTO CTONNOA.

IIpuMeuanuue. [lopropsmoineecs HATIPSKCHNE OOBIYHO ONIPEAETSICTCA CXEMOU M YBETMUNBACT PACCCHBACMYIO
MOIIHOCTh TIpubopa. HemoBropsmwlicecs MepexXOTHOE HANpsikeHHe OOBMHO OOYCIOBICHO BHEUTHCH MPHYWHON H
TIPEATIONATAET, YTO eTO ACHCTBHE MOTHOCTBIO HCUYE3aeT OO MOSIBICHUS CISIYIOLIETO MePeXOTHOTO HATIPSIKEHUS.

2.2, Tokn

2.2.1. mpsmoii ToK: ToK, MPOTEKAOLIUIT Yepe3 JUOM B HATIPABICHUU 60Jiee HU3KOTO COTMPOTHBIICHUS.

2.2.2. cpenHuii npAMOli TOK: 3HAYCHUE MPSIMOIO TOKA, CPEOHEE 32 MOJHBIA MEPUOL.

2.2.3. moBTOpsIOmMIic MMITYIbCHBIA NPsiMoii TOK (Irp,p): IIMKOBOE 3HAYEHHE MPSIMOTO TOKA, BKIIOYAst
BCE MOBTOPSIIOLIMECST TIEPEXOTHBIE TOKH.

IIpuMeuaHue. Takoil TOK CBI3aH CO CPEIHUM MPSIMBIM TOKOM uepe3 K03 UIIMEHT, 00YCITOBICHHBII CXeMOt
¥ GOPMOI BOJIHEI HAIIPSDKCHUS TTUTAHMYSI.

2.2.4. npsmoii Tok mneperpy3kn (Igy): TOK, mIuTeNbHOE NMPOTEKAHME KOTOPOTO MPHBOAWIO OBI K
MPEBBIIICHUI0 MAKCHMATBHON TPEmebHO AOIYyCTUMOM 3(hGheKTUBHOM TeMrepaTypbl, HO KOTOpBI Tak
OTpaHMYEH BO BPEMEHH, YTO 3TA TEMIEPaTypa HE IPEBLILIAETCS.

IIpuMeuanue. [Ippbopsl MOTYT TOZBEPTaThCs BO3AEHCTBUIO TOKOB IIEPETPY3KH TaK YACTO, KaK 3TOTO TPeOyeT
VX TIPUMCHECHHE TIPY YCJIOBUH, YTO OHHM PabOTAIOT IPU HOPMAIBLHBIX PAabOUYNX HAIPSKEHUSX.

2.2.5. ynapubii npamoii ToK (Igg,p): TOK, IpOTeKaHHE KOTOPOTO MPUBOIUT K MPEBBILICHUIO MAKCH-
MaJIbHOW TPENENIbHO HOIMYyCTUMOM 3(@PEKTUBHON TeMmepaTyphl, OQHAKO MpPHU 3TOM IPEAIIONAracTCs, 4To
TaKoe ABJIeHUE HAOMIONAETCA PEIKO, OOIIee YMCIIO TAKUX SBJICHUI 33 BPEMS CIYKOBI TIPHOOPA OTPAHUIEHO
M YTO 3TO MPOHUCXOIUT BCICSICTBUE HEOOBIUHBIX YCIOBUMA CXeMBI (HATIPUMED, BCIICACTBHE HEUCITPABHOCTEHH).

2.2.6. oOparHbIi TOK: OOIMIT TOK MPOBOTHMKA, MPOTEKAIONIMII Yepe3 AMON TP TMPWIOKECHUHN
3aIaHHOTO 0OPaTHOTO HANPSIKEHUS.
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2.2.7. pe3sucTuBHbli 00paTHBIA TOK: YacTh YCTAHOBMBILETOCS OOPAaTHOro TOKa 6€3 yyeTa BOCCTaHOB-
JICHUS, €CNIM TAKOW UMEETCS.

2.2.8. oOpatmpii TOK BOCCTaHOBJIEeHHMS (ipg): YacTh OOpaTHOTO TOKA, MPOTEKAIOWIETO B TEUYCHHE
BpeEMEHH O0OpaTHOTO BOCCTAHOBICHUA.

2.3. PaccenBaeMas MOIHOCTb

2.3.1. o0mas paccensaeMas MOIHOCTh: CyMMa MOTEPh, OOYCIOBICHHBIX MPSIMBIM B OOpaTHBIM TOKAMH
B 3aJIaHHBIX YCTIOBHSIX.

2.3.2. npsmas pacceuBaemasi MoumocTh (Pp): MowmHocTs, paccenBaeMasi THOAOM NPU NMPOTEKAHUU
NMPSIMOTO TOKA.

2.3.3. cpenuss mpsmasi paccemBaemMasi MOIHOCTb: CperHee 3a TEepHOJ 3HAYCHHME IPOM3BEICHUS
MTHOBEHHOTO 3HAUeHHUS MPSMOTO HAIPsTKEHUS M MTHOBEHHOTO 3HAYEHUS MPAMOrO TOKA.

2.3.4. uMIyJabCHASA 00paTHAsA paccenBaeMasi MOIIHOCTh (IABHHHBIX BbINPSMUTEIbHBIX JHOAOB H JUOI0B
C ynpasJjisieMbIM JIABMHHBIM NPo0oeM): MOIIHOCTB, pacceMBaeMas OUOAOM TIpU €ro pabore B OOpaTHOM
HaTPaBICHUM M BO3HHMKAIONIAA B pe3yapTaTe OPOCKOB TOKA WIU HAMIPSDKCHUS.

2.3.5. paccenBaeMasi MOMIHOCTD NIPH BKIIOYEHMA: MOIITHOCTH, paccenBaeMas AMOAOM IIPU MEPEXOAE OT
00paTHOTO HANPSKEHUS K TPSMOMY TOKY, KOTZa IUOI TEpeKIIouaeTcss ¢ OOpaTHOTO HaNpsCKeHUsS Ha
npsSAMON TOK.

2.3.6. paccenBaemMasi MOIIHOCTb IPU BBIKTIOYEHHH: MOLITHOCTB, pacceMBacMasi IUOIOM IIPH Hepexone
OT TIPSIMOTO TOKAa K OOpaTHOMY HaIPSKEHMIO, KOTA AMOI MEPEKII0YAeTCs ¢ MPSIMOro ToKa Ha o6paTHOe
HanpsoKeHUE.

2.4. TIpoune xapaKTepuCTHKH

2.4.1. /mHeiiHAS ATMPOKCHMAIMS MPAMOI BETBH XAPAKTEPHUCTHKM: ANMPOKCHMMALIMS TPSMOUM BETBU
BOJIBT-aMITIEPHON XapaKTepUCTUKU MOCPEACTBOM MPSMON, MepeCceKalonIeil TaHHYI0 XapakTepUCTHKY B IBYX
3aJaHHBIX TOYKAaxX (CM. uepT. 4).

2.4.2. nymammyeckoe compoTHBiAeHHE (r7):! 3HAUCHHE COMPOTHUBJICHHUS, BBIUMCISAEMOE IO HAKIOHY
NpAMO#, anmMpPOKCUMHPYIONICH MPIMYIO BETBb XapaKTepPUCTUKH (CM. 4epT. 4).

2.4.3. Bpems o0paTHOro BocCcTaHOBJeHHd (7,,): VIHTepBalT 0T MOMEHTA NIPOXOXICHHUS TOKA Yepe3 Hylb
TPpU U3MEHEHMH MPSIMOTO HAMPaBICHUS HA 00paTHOE M IO MOMEHTA, KOTIa OOpaTHHI TOK YMEHBILIACTCS
OT IIMKOBOTO 3HaueHUs Ip;, HO 3a0aHHOTO HHM3KOTO 3HaueHHMA (KaK MOKA3aHO HA ¥epT. 1) Wi Korma oH
MPU SKCTPANOSILIMKU JOCTUTAeT HYMIA (KaK MOKAa3aHO Ha 4epT. 2).

[IpuMedaHue. DKCTpanoNsALMS OCYLISCTBISCTCS 1O IBYM 33JaHHBIM TOUKaM A M B, Kak IOKa3aHO Ha 4epT. 2.
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2.4.4. BpeMs NPAMOro BOCCTAHOBJIEHHA: BpeMst, HEOOXOIUMOE IJIsl YCTAHOBIEHUS 33 JaHHOTO 3HAYSHU ST
TOKAa WIHW HAaMPAXKCHUS IIOCIIC MIHOBCHHOIO TEPCKIIOUCHUSI C HYJICBOIO WIM 3aJaHHOIO 3HAYCHHUA
00paTHOTO HAMPSTXEHUs HA 3aIaHHOE MPSMOE CMELICHHE.

2.4.5. 3apsn soccranonnenns (Q,): ITonHblii 3apsi, BOCCTAHOBICHHBII JHMOIOM IOCIE TIEPEKIIOUECHUS
€ 33JaHHOTO MPSIMOTO TOKA HA 33AaHHOE 00PaTHOE HANPSIKCHUE.

IIpuMevaHuwue. Takoi 3apsi BKIIOYAET B Ce0s1 3apsil, HAKOIUICHHBIN HOCHTETICM, U 3apsill eMKOCTH OGS THEH-
HOTO CJIOSl.

3. ByksenHnbie 0003HAYEHHST

3.1. Odomme cBenenns

K mannHoMy pasneiy 4acTMYHO NPUMEHUMBI O0LIMe npaBuia, conepxaimecss B MOK 747-1, tn. V.

3.2. JlonoiHuTEIbHBIE O0IHE MHIEKCHI

B nononHeHHe K MepPeyHIo PeKOMEHAYEMBIX OOIIMX MHIAEKCOB, puBeaeHHEX B MOK 747-1, t1. V,
MPeVIAraloTCs CACAYIOIINE CIICHHATBHBIE HHICKCHI TS BBIIPIMUTEIBHBIX TUOIOB.
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3.2.1. JIng TOKOB, HANMpPSKEHUIl U MOLLHOCTEH
CwMm. taxkke m. 2.2.1 MBK 747-1, . V:

A, a — aHon;

K, k — karon;

o — CpeOHMIT BBIXOOHOMH BHIMPSAMJICHHBIHA (ITapaMeTp);
(TO) — mopor.

3.2.2. JIndg 31eKTpHUeCKHX NMapaMeTpoB
CM. Takxe m. 2.2.2 MBK 747-1, 1. V.
T — kpyTusHa.

3.3. Ilepeuenp OYKBEHHBIX 0003HAYCHHIA

O0603HaUeHNS, COOEPKAIIMECS B JAHHOM TIEpeUHe, PEKOMEHIYIOTCS IS MCIOJL30BAHUS MPH 060-
3HAYCHHUH BBIMPIMHUTEILHBIX THOIOB; OHU pPa3pabOTaHBEl B COOTBETCTBUM C OOIIMMU TIPABWIAMM.

3.3.1. HanpsxeHust

HanmenoBanue 0O0603HauUeHME IMpumeyanue
TTocTosiHHOE TIPSIMOE HANPAXKEHME Ve
VIMITy;IbCHOE TIPSIMOE HAIPSLKCHHE Ve A
CpemHee MPAMOE HAIIPSKEHN HHOM Iy)| V; g =
PeqHee NPSIMOe HAPsKeHE (TP 3aTaHHOM I F4Y) Bpers
TTocTostHHOE OOpAaTHOE HAIPSIKCHHE Va
HNmmynascHOe pabodee oOpaTHOE HAIPSKEHME Vawm Ver— —— -
TToBTOpsifomeecs HMIIyJIbCHOE obpatHoe|  Vapy Veam = —— l_ _—
HanpsXeHUe y
Henopropsiomeecss  nMIybcHOe  obpatHoe|  Vegy ’qu”’
HanpsXeHNUe "
IIpoGuBHOE HANPAXCHIE Vizr)
HamnpsxeHye npsaMoro BOCCTAHOBACHUS Vrer Yepr. 3
WMITyIbCHOE HANPSXKCHUC IPAMOTO BOCCTAHOB-|  Vipys
JICHUSA
JrHamMuveckoe CONMpPOTURICHIE rr I
IToporosoe HanpsikeHVE V(TO)
/7‘.
Vrros Ve
Yepr. 4
3.3.2. Tokm
HammenoBanve O6o3HaucHUE IMpumeuanue
TTocTOSTHHBIN TIPAMO# TOK I |
- - - F
IopTOpsAIOmMiicd MMIYILCHBIA TIpAMOH|  Ippyy o
TOK
ITpsaMolt TOK meperpysku Low
VaapHBIH IPAMO# TOK Irour ov,
CpenHuit BBIIPSIMIICHHBIN BBIXOTHOM TOK Iy Tears —_— _—
TTocTOSTHHEIM 0OpaTHBIM TOK Ip
Cpemmuit o6parHbIi TOK (TIpy 3anaHHOM Iy)| [, RAV) ’
o , — \ — f——
OOGpaTHBIH TOK BOCCTAHOBJICHHMS iRR ~
& Bpersm
Yepr. 5
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3.3.3. MomHocTH

HaumeHoBanue O003HaYCHHE [Ipumeyanue
IIpsimas paccerBacMasi MOITHOCTh Pp
ObpaTtHas paccenBacMas MOIIHOCTD Py
PaccenBaemasi MOIIHOCTE NPU BKJIOYEHUH:
- cpenHsist Prran
- o0uasi MTHOBSHHAsI Prr
- MIMIIy/IBbCHASI Prry
PaccenBacMass MOIIHOCTD IIPH BBIKJIIOYCHHH:
- cpemmss Proun
- o0lIasi MTHOBSHHAsI Pro
- WMMIIyIbCHast Prom

I'masa III. OCHOBHBIE ITPEJAEJIBHO JOIIYCTUMBIE 3HAYEHUA
ITAPAMETPOB 1 XAPAKTEPUCTUKH

1. O0mme cBeneHus

1.1. O6aacTs npuMeHeHust

B Hacrosuieii mase comepkarcs TpeOOBaHHS K BBIIPIMHUTEIBHBIM HOIAM, B TOM YHCIE K:

- JIABUHHBIM BHINIPSIMUTEIBHBIM THOIAM;

- BBIMPSIMUTEIIBHBIM THOIAM C YIPABJISIEMBIM JIABUHHBIM MPOOOEM;

- IHOmaM ¢ OBICTPHIM TePEKITIOUCHUEM.

1.2. MeToasl YCTAHOBJICHHAS NpPeeJbHO JOMYCTHMBIX 3HAYECHHI MAPAMETPOB

BuInpsIMUTETEHBIE TUOIBL ONPEIEISAIOTCS KaK MPUOOPHI, TapaMeTPhl KOTOPHIX YCTAHABIMBAIOTCA MPH
TeMIepaType OKpPYXalOLIeH Cpenbl WIM IIPU TEMIEpaType KOpIIyca.

1.3. PekoMenayeMble TEMIEPATYPbI

BobIIMHCTBO MPeneIbHO TOMYCTUMBIX 3HAYCHHUH MapaMeTpOB M XapaKTePUCTHKH CIEAyeT YKa3hIBaTh
npu Temmeparype 25 °C u kakoii-mi60 apyroii 3amaHHoi TeMIeparype.

Ecnu He oroBopeHO MHOE, 3Ta 3aJaHHASA TEMIEPATypa AOJIXKHA BRIOMPATHCS U3TOTOBUTEIEM U3
nepeyHs, comepxkameroca B MOK 747-1; kpoMe TOro, MOTYT OBITh MCIONB30BAHBI TEMIIEPATYPHI
munyc 40 °C u mmoc 35 °C.

2. Vciaosust Ui IpeaebHO TOMYCTHMbBIX 3HAYEHHIl MApaMeTpos

IpenenpHO OOMYCTUMBIC 3HAUYCHUS MAPAMETPOB, NMPUBEICHHEIC B I1. 3, YCTAHABINBAIOTCS MPU OTHOM
WIN HECKOJBKHUX TCIUTOBBIX YCIIOBHAX.

2.1. BompsamuTenbHbIe THObI, NAPAMETPHI KOTOPHIX YCTAHABIMBAIOTCS NPH TEMIIEPATYPE OKPYZKAIOMIENH
cpenapl

2.1.1. EctecTBEeHHast KOHBEKLIUS

IIpu 25 °C u Gojnee BBICOKOM Temmeparype (cM. I. 1.3). JIOIKHBI OBITh OTOBOPEHEI OXJIaXIAloIee
BEIIECTBO M JaBJIEHUE (€CU peyb UAET O Tase).

ATtMocdhepHOe maBjieHHE IOKHO COCTaBnaTh He MeHee 90 kIla (900 MOap), YTO COOTBETCTBYET
MakcuMasibHOM BeIcoTe 1000 M Hanm ypoBHEM MOPSI.

2.1.2. TIpunyguTeabHas LUPKYJISLUS

IIpu TeMmepaTtype, B3SITOM M3 TEPEUHS PEKOMEHAYEMbIX 3HayeHWil (cM. m. 1.3). JIOJDKHBI OBITH
OTOBOPEHBI THII, JABICHUE M TIOTOK OXJIAXIAIOIIETO BEIIECTBA.

2.2. BompsvuTeIbHbIE THOABI, NAPAMETPbl KOTOPLIX YCTAHABIMBAIOTCSA MPH TEMIEPAType KOpImyca

IIpn TeMmeparype B KOHTPOJBHOM TOYKE, BHIOPAHHON M3 MEPEeYHS PEKOMEHIYEMBIX 3Ha-
yeHui (cM. 1. 1.3).

IIpuruMevyaHue. TeMrnepatypa B KOHTPOJIBbHOM TOUKE OOBIYHO SIBSIETCS TEMIepaTypoit Kopmyca. s Maio-
rabapUTHBIX BRIIPSIMUTEIBHEIX IMONOB MOXET ObITh YKa3aHa TEMIIEpaTypa OXHOTO M3 BLIBOLOB.
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3. IlpenesbHO JOMyCTHMbIE 3HAYCHHUS HANPSDKEHAS M TOKA

IpuBeneHHBIE HUXE TTPEIEILHO JOMYCTUMBIC 3HAYCHUS NEHCTBUTEIBHEL BO BCEM AMAINA30HE YCIOBUIA
SKCIUIyaTAIMH 11 KOHKPETHOTO Npubopa.

3.1. TlpeneabHo AONMYCTAMBIC 3HAYCHHS HANPSDKEHHSN

3.1.1. HenosTtopsiollieecs UMITYJIbCHOE 0OpaTHoe HanpsckeHue (Vrsyy)

MakcHMaTBHOE 3HAYCHUE TIOTYCUHYCONIATBHOTO HMITYJIbCa OOpAaTHOTO HANPSKeHHUS, JMUTENbHOCTD
KOTOPOTO JIOJDKHA OBITh YKa3aHa.

Takas QJIMTENLHOCTD JOJDKHA OBITh BRIGpaHa U3 crieayommx 3HadyeHuii: 10,0; 8,3; 1,0 u 0,1 mc.

3.1.2. TlosropsmolLeecs: UMITYIbCHOE 00paTHOe HanpsokeHue (Vppay)

MaxkcuManbHOE 3HAYEHHE TIOBTOPSIOLIMXCS TTOMTYCHHYCOMIATBHBIX HMITYJILCOB OGPAaTHOTO HANPSDKe-
HMS, JVIMTEIBHOCTh M YAaCTOTA MOBTOPEHHSI KOTOPBIX JO/IKHBI OBITh YKA3aHHI.

Takas JJIMTENLHOCTD JOJDKHA OBITH BRIOpaHa 13 clieayowmx 3HaueHuii: 10,0; 8,3; 1,0 u 0,1 Mc.

3.1.3. WmnynecHOe pabouee obpatHoe HanpspkeHUe (Vg

MakCHMaNbHOE 3HAYCHUE TIOBTOPSIOLINXCS TTONYCUHYCOMIANBHBIX HMITYJIBCOB CETH OOpaTHOro Ha-
npsokeaus npu yacrore ceru 50 wm 60 ' (wmremsHocTh 10,0 Win 8,3 Mc).

3.1.4. TlocrostHHOE OOpaTHOE HanpskeHUe (Vg) (IpH HEOOXOMUMOCTH)

MaxkcuManbHOE 3HAYEHUE.

3.2, IlpeneabHo DonycTumbie 3HAYEHAS TOKA

3.2.1. Cpenxwmii npsaMoO#l TOK

KpuBas, npeacTapisiomas 3aBUCUMOCTb MAKCHUMAJIBHBIX 3HAUYCHWH CPEIHETO MPSMOTO TOKA OT
TEMIIEPATYphl OKPYXaIOUIeH cpeabl WM TeMNepaTypel Kopryca misi ofHOda3HOH OXHOMOMYMEPHOAHOM
CXEMEBI ¢ aKTHBHOM Harpy3Kkoii. JIOMOJTHUTEABHO MOTYT OBITh MPUBEICHBI KPUBBIE VTSI JPYTUX CXEM.

IIpuMevanue. IlpenenbHO HOMYCTUMOE 3HAYEHNE CPEIHETO MPSIMOTO TOKA 33aJaeTCA MCXONA U3 NMPEAIono-
XKCHUS, YTO IIEPETPY3Ka HE BO3HUKACT.

3.2.2. TloBropsIOUMiics WMITYJILCHBIH NpsMoi TOK (Ipgpp) (IpU HEOOXOOMMOCTH M TONBKO IS
IMOIOB C OBICTPHIM INEPEKIIOUCHUEM )

KpuBbie, TPEACTABIAIONINE 3aBUCMMOCTD MAaKCHMMAJBHBIX 3HAYEHMI TMPSIMOIO TOBTOPSIOLIETOCs
HMMITY/ILCHOTO TOKA OT JJIMTEIBHOCTH MOMTYCHHYCOHTATHHOTO UMMYJIECA TOKA, MPH YACTOTE MOBTOPEHUS B
KaueCcTBe MapaMeTpa NpU CICHYIOUIMX 3aJaHHbIX YCIOBHSIX:

- TeMItepaTypa B KOHTPOJILHOM TOYKE;

- obpaTHOE HaNpPSTKEHUE,

- pemmdupyomas uens RC (mpH HEOOXOMUMOCTH).

Yepr. 6 IPUBOAMTCA B Ka4eCTBe MPUMepPa, a yepT. 6A — ISt MOSICHEHUSL.

3aBrncHMOCTh MAKCHMAJIBHOIO HMITY/IbCHOTO
nPAMOro TOKAa IFrpf OT JIATEBHOCTH HMIYJIbCA #p

TearA
1000 T~
00 |- ™~
h= 0 5 2 7 G, 5nly
p ¢

] | = L

10 )
0 100 7000 L, MrC

IMapameTp: yacToTa MOBTOPEHNA f;

Yept. 6A
Yepr. 6

3.2.3. Mpsmoit Tok neperpysku (I op)

Ecnu maHHOE MpEAenbHO JOMYCTHMOE 3HAYCHHE HEOOXOMUMO, €TO CEAYET MPUBOLUTH C YKA3aHHEM
MaKCUMAaIbHOM 3 PeKTUBHOM TeMNEPATYPHI IEPEX0NA U MAKCUMAIBHOTO MEPEXOTHOTO TEILIOBOTO IMOTHOTO
conporusieHus. KpoMe Toro, mpeneasHo JOMYCTUMBIE 3HAYEHMS TOKA NMEPErpy3kKu MOTyT OBITh MPEACTAB-
JIeHBI TpaUIECKH.
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3.2.4. VaapHblii (HENOBTOPSIOWMICS) NPAMOH TOK ({pgpp)

JlaHHO€e mpeneNbHO TOMYCTHMOE 3HAUEHHE CIICMYET YKa3bIBaTh MPH HAYANBHBIX YCJIOBUSAX, COOTBET-
CTBYIOIIMX MAaKCHMAIBHOM 3((PeKTHBHOI TeMTiepaType miepexona. MoryT OBITh TAKK€e MPHBEIEHBI LIM(GPHI,
COOTBETCTRYIOLLHE 00jIce HU3KUM HAYATbHBIM 3HAUYCHUSM 3(hDEKTHBHON TeMIepaTyphl NEPEXona.

IpenenbHO OOMYCTHMBIC 3HAYCHHS YOAPHOTO TOKA CIICAYET YKA3bIBATh JUIS CIICAYIOLIMX MEPHONOB
BPEMEHM:

a) IS IUIMTEJIbHOCTH MeHee OmHOro nonynepuona (mpu 50 wim 60 '), Ho 6ojee npHOGIM3UTEIBHO
1 Mc, B BHIE¢ MAKCUMAJIBHOTO TIPEACIHHO JOMYCTHMOTO 3HAYCHHUS I i2dt.

JlaHHBIE TIPEAETBHO NOIMYCTUMBIC 3HAYECHHUS MOTYT OBITh MPEICTARICHBl B BUIEC KPHUBOM WIH B BUIE
3aJaHHBIX 3HaYeHUid. [Ipeamosaraercs, YT0 HEMOCPEACTBEHHO 32 YIAPHBIM TOKOM OOpaTHOE HANpPSTKEHUE
HE TIOIAETCH;

0) st AMTENBHOCTH, PABHOM WM MPEBBIIAIOIIEH OJUH MOJYNepHod U MeHee 15 mepuonos (npu
50 wm 60 Ti), B BUIE KPUBOI, MOKA3HIBAOIIEH 3aBUCMMOCTh MAKCUMAJIBHOIO MpEebHO JAOMyCTHMOrO
SHAQUYCHMA yIapHOI'O TOKAa OT BpCMCHHU.

Takwuie TIpeAebHO AONMYCTUMBIE 3HAYCHHS MPEAITOYMTACTCS YKA3HIBATh I OOPAaTHOTO HANPSIKCHHS,
cocrarystioniero 80 % MakCUMaIbHOTO 3HAYSHUSI TIOBTOPSIOLIETOCS MMITYJIBCHOTO OOPAaTHOTO HANPSIKCHMSIL.
JlonoHuTETFHBIEC TIPEACIIBHO AOIMYCTUMBIC 3HAYCHUS MOTYT OBITh MPHBEACHBI IJI1 OOPATHBIX HAMPSIKCHMIA,
cocrapmstioumx 50 % wim 100 % MakCHMaabHOrO 3HAYEHHS TOBTOPSIOMIErOCS HMIYJIBCHOTO OOpaTHOrO
HATPSDKEHUS;

B) Ui JJIMTEILHOCTH, PABHOW OMHOMY MEPUOAY, 0€3 MOmauyl OOpaTHOTO HANMPSIKEHHS.

3.2.5. IlocrostHubli npsamoi Tok (1p)

MakcuManbHOE 3HAYCHUE.

4. TIpepeabHO JONMYCTHMBIE 3HAYECHHS YACTOTHI

B ciyyae HEOOXOMUMOCTH, MAKCHMAIBHOE HM/WJIM MUHHMAJIBHOE 3HAaYeHHE YACTOTHI, NMPH KOTOPBIX
HCITOJIB3YIOTCS TIPEACILHO TOMYCTHMBIC 3HAYCHHMS HANPSIKEHUS M TOKA, YKA3aHHBIE B II. 3.

5. HpelleJ[bHO JOMYCTHUMBIC 3HAYCHHS PACCEHBACMOM MOLIHOCTH

5.1. NmmyabcHasi (HEMOBTOPAIOMIASICA) O0paTHAS PACCEHBAEMAS MOIHOCTH (IABHHHBIX BHIIPSIMHATEIb-
HbIX JMOJI0B H JHOAOB C YNPAB/ISEMbIM JABMHHBIM NPOGOEM)

Kpusas, npeacraBasionias 3aBUCUMOCTb UMITYTLCHOMN (HETTOBTOPSIONICHCS ) 0OpaTHOI pacceuBacMoii
MOILIHOCTH OT JUIMTEJIbHOCTH MEPErpy3KH, MpU MakCUMaNbHOU 3G (MEeKTUBHON TeMnepaType nepexona.

®opMa BOTHHI TOKHA OBITH BRIOpaHa u3 1. 3.3 o IV.

5.2. TloBTopsmomasica MMIYJIbCHASI OOpATHAS pacceMBaeMas MOIWIHOCTb (BBIMPSIMHTEIbHBIX JMOIOB C
yIpaBJisieMbIM JTABHHHBIM NPOGOEM)

MakcuManbHOE 3HAYEHUE TIPU 3aJAHHON TeMIlepaType OKPYXAIOIIEH Cpelbl WIH B KOHTPOJBHOM
TOYKe (CM. MpUMevyaHue K 1. 5.3).

®opma BOJTHBI JO/KHA OBITH BRIOpaHa M3 . 3.3 . IV.

5.3. Cpenmnsisi o0paTHas paccemBaeMasi MOIIHOCTD (BBUIPSMHTEIBHBIX HOI0B ¢ YIPAB/ISIEMbIM JABHHHBIM
npodoem)

MakcuManbHOe 3HaYeHUe MpU 3aJaHHOH TeMIiepaTtype OKpyXalomieil Cpeobl WIH B KOHTPOJBHOM
TOYKE.

IIpuMevaHnue. [Ipy Takux NpeaeabHO HOIMYCTUMBIX 3HAYCHUSX OOPaTHON PacCeMBaeMOM MOIIHOCTH TIPEI-
TOJIaraeTcsl, YTo IpsiMasi paccerBaeMasi MOLTHOCTb paBHa Hymio. Ecim mMMeIoTcsi OTHOBPEMEHHO NpsiMasi ¥ 0GpaTHast
paccerBacMBbIe MOIITHOCTH, MX CIELYET CHU3UTh B COOTBETCTBMM C HAHHBIMU IO IPUMEHEHUIO, IPEACTABISIEMBIMU
M3TOTOBUTENIEM.

6. IlpeneabHO OMYCTHMbIE 3HAYECHHST TEMIIEPATYPHI

6.1, TemmepaTypa OXJaKIAIONIETO BEMECTBA MM B KOHTPOJIbHOM TOYKE (11151 BHINPSAMHTEILHBIX JHOIOR,
napaMeTphbl KOTOPLIX YCTAHABJIHBAIOTCS NPH TEMIIepaType OKPYXKaiouleii cpeabl WM TEMIIEPAType KOpmyca)

MuHUMAIBEHOE M MAKCHUMAaJIBHOE 3HAUYCHU.

6.2. TemmepaTypa xpanenus (Tgp)

MuHMMATBEHOE M MAKCHMAJIBHOE 3HAYCHMUS.

6.3. DddexTHBRAN TeMnepaTypa nepexona (T,j) (npu HEO6XOAUMOCTH)

MakcuManbHOe 3HaUEHHE.
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7. DJeKTpHYECKHe XAPAKTEPHCTHKH

IMpu TeMnepaType OXJIXIAIOWETO BEUIECTBA WIM B KOHTPOJIBbHOM Touke 25 °C, eClu He OrOBOPEHO
HHOE.

7.1. TIpsvble BeTBH XapaKTEPUCTHK (TIPU HEOOXOTMMOCTH)

Kpusbie, npeacTapisonme 3aBUCHMOCTh MTHOBEHHBIX 3HAUCHUH MPSAMOTO HATIPSIKEHHS OT MPSIMOTO
TOKa BIUIOTH IO THKOBOTO 3HAUCHWS TOKA, COOTBETCTBYIOIIETO TIPEOEABHO OOMYCTUMOMY 3HAYEHHUIO
cpenHero mpsiMoro Toka (cM. m. 3.2.1) npu Temneparype 25 °C u npyroii 6oyee BBICOKOII TeMIlepaType,
MPEANOYTUTENBHO PABHOM MAaKCUMAaJIBHOMY 3HaUYe€HHUIO 3(h(HEeKTUBHOM TEMIIEPATYPHI IIEpexXoaa.

7.2. TIpsmoe HanpspkeHHe (B YCIOBHSIX TEIIOBOTO PABHOBECHST)

7.2.1. TlocTogHHOE NMPSIMOE HaNpsTKeHHE (V7)) — MAKCHMAJIBHOE 3HAYEHUE TIPU MPENEBHO TOMYCTH-
MOM 3HAUYE€HHHU MOCTOSIHHOTO MPSIMOTO TOKA.

7.2.2. mnynecHOE npssMoe HanpstkeHue (Vi) (Ipy HeOOXONMMOCTH) — MAaKCUMAIBHOE 3HAYCHUE
TPH MPSMOM TOKE, B T pa3 MPEBBIIIAIONIEM CPEeAHUH MPpIMOil TOK (cM. 11 3.2.1).

IIpuMeyaHue. T MOXET OLITh IPUHATO PaBHBIM 3.

7.3. IlpoouBHoe Hanpsukenne (Vpp) (BLIIPAMHTEILHOrO JABHHHOTO JHMOAA JIA HCHOL30BAHAS B HEMNO-
BTOPAIOLIEMCSI PeKUMe)

MuHuManbHOe 3HAUYEHUE TIPH 3a1aHHOM UMITY/IBCHOM TOKE B YaCTH OOPaTHOM BETBU XapaKTePUCTUKH
C HU3KUM TUHAMWUYCCKUM MOJTHBIM COMPOTUBICHUEM.

7.4. TloBTOopsnommiicsi MMIY/IbCHbINA 00PaTHDI TOK

MakcumanbHOE 3HAYEHHE TIPU MPENETbHO JOMYCTUMOM 3HAYCHWU MOBTOPSIOLLIECTOCS UMITYJIBCHOTO
00paTHOTO HAIpPSCKEHUS; KPOME TOTO, B CIyyae HEOOXOOUMOCTH, MAKCUMAIbHOE 3HAY€HUE TIPU MaKCH-
MaJIBHOM 3((PeKTUBHOIN TeMIIepaType mepexona.

7.5. O0mas paccemBaeMasi MOIHOCTD

HcKmouynuTebHO 1)1 BEIIPSIMUTEIBHBIX JUOAOB, MAPAMETPBl KOTOPBIX YCTAHABIMBAIOTCS TOJILKO MPH
TeMmepaType Kopmyca. KpuBble, MpeAaCcTaBISIOIINEe 3aBUCMMOCTh MAaKCHMMAJIBHOM OOIIei paccerMBaeMoit
MOLIIHOCTH OT CPEIHETO MPSIMOTO TOKA MPU CHHYCOUAAIBHOM OOPAaTHOM HANPSKEHWHU, MUKOBOE 3HAYCHHUE
KOTOPOTO PaBHO !/, MpemenbHO HOMYCTUMOTO 3HAYCHMS MOBTOPSIOLIETOCS HMMITYJIBCHOTO OOPATHOTO
HanpspkeHust. JlomkHa OBITh NpHUBeIeHA KpUBash IJI KaXIOTO U3 YCJIOBUH SKCIUTyaTallMH, YKa3aHHBIX B
m 3.2.1.

7.6. MakcnMaibHas 00INAs DHEPIES HMOJYCHHYCOHIAMLHON0 MMIYJIbCA MPAMOrO TOKA (MpH HeoOXomu-
MOCTH M TOJIBKO TSI TUOMOB C OBICTPBIM TICPEKIMOUCHUEM )

KpuBble, npencTarisiomue 3aBUCMMOCTh MAKCHMAJBHBIX (MMKOBBIX) 3HAUEHHUH MPSAMOro TOKAa OT
JUTUTETBHOCTH MOJIYCUHYCOMIATBHOTO MMITYJILCA TOKA MPU OOLLEH SHEPTUU (SHEPTUU NMPSIMOTO U OOpaTHOTO
BOCCTAHOBJICHMSI) B KQUECTBE MAapaMeTpa, NMPHU CACAYIOIMX 3aJaHHBIX YCAOBUSX:

a) o0paTHOE HaNpsCKEHUE;

6) meMmdpupyomasa nens RC (MpH HEOOXOMUMOCTH).

Yepr. 7 NpUBOIUTCS B KAYECTBE MPUMEPA.

MakcamMajbHas 00mAas dHeprus
TOJIyCHHYCOHAJIbHOTO MMITYJIbCA NMPAMOTO TOKA
NPH PAJTHYHLIX 3HAYCHHAX TOKA H JJIMTEHHOCTH HMITYJIHLCA

lramA VI
/8
1000 | 42
at
wo | q05\\
0 | |
10 100 1000 tp, MAC

IMapaMeTp: 3HEpryUst UMITYIbCA B IKOYISAX

Yepr. 7
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7.7. 3apsn Boccranosnenns (Q,) (Mpu HeoO- [
XOIUMOCTH )

CM. uepr. 8.

MakcuManbHOe 3HaUSHHE WTH MaKCHUMAJTb- trr
HO€ 1 MUHUMAJILHOE 3HAYEHHS B 3aTaHHBIX YCIO-
BUSIX: 0 —

a) TPSIMOM TOK TPEANOYNTAETCS PABHBIM t
MaKCUMaJbHOMY 3HAUE€HHMIO, YKa3aHHOMY B e ,
m 3.2.1; ‘ 0,9 Iy

6) CKOpOCTh CIama MpsAMOTO TOKa di/dt; — — — ———

B) 0oOpaTHOE HATIPSKEHUE TPEANOYNUTACTCS Iprr
paBHBIM 50 % MOBTOPSIOLIETOCS HMITYJIBCHOTO
00paTHOTO HaMpSKEHUS, YKa3aHHOTO B M. 3.1.2; Q, — 3apsiI BOCCTAHOBIEHNUS; [y, — MMITYIBCHBI OGPATHEII TOK

r) TCM];IepaTypa Opr)KaIOU.[eI/I Cpel‘[)bl WIU B BOCCT&HOBJIeHI(/II;’IJ:,[eta,SI bH:&eg;pgg?:;gg;g]{;(;cCTaHOBJIeHI/IH
KOHTPOJIBHOI TOUKE, paBHAs HAUBBICILEN TEMITE-
paType, TIpH KOTOPOi HOMyCKAeTCS MHKOBOE 3HA- Yepr. 8
YeHHUEe TIPIMOTO TOKA.

7.8. ViMmyabcHbIii 00paTHBIA TOK BOCCTAHOBJEHHs (ITPU HEOOXOOUMOCTH)

CwM. uepr. 8.

MakcumanbHOe 3HaUEHUE B 3aTaHHBIX YCAOBUSIX (1. 7.7a).

7.9. Bpems: o0patHoro Boccranosienus (#,,) (Ipu HeOOXOAUMOCTH).

CM. uepr. 8.

MakcuManbHOE 3HAUYEHUE B 3aJaHHBIX YCAOBMsIX (M. 7.7a—T).

8. TemoBble XapaKTEPHCTHKH (TTPU HEOOXOTMMOCTH )

8.1. Tlepexonnoe TemioBoe MOJHOE CONPOTHBIECHAE Znw)

Kpusas, npeacrapisiomas 3aBUCUMOCTE MAKCUMATBHOTO TEPEXOMHOTO TETUIOBOTO TIOJIHOTO COMPO-
TUBJICHHUS OT BpEMEHH, HAUHHAS OT YCTAHOBUBILETOCS 3HAYEHHS 10 1 MC WM MeHee, TH60 MaTEMaTHYECKOE
BBIPpAXKECHHE.

9. MexannyecKue XapaKTEPUCTHKM M JPYrHe JAHHbIE
CMm. MBK 747-1, . VI, . 7.
10. [JanHBie MO NPHEMEHEHHIO

ITpu mocnenoBaTeIbLHOM WIH MAapajUIeIbHOM COEIWHEHUHU TIONYMPOBOAHMKOBBIX BHIMPIMHUTEIBHBIX
IHOIOB HEOOXOMUMO YUYUTHIBAThH HE TOBKO Pa3le/icHUE HATIPSDKEHUS HITH TOKA B YCTAHOBHBLIEMCS PEXXUME
paboTHI, HO TAKKE HAKOIUICHHE HOCHUTENICH 3apsAla B MEPUOL MEPEKITIOUCHHUS.

10.1. PaGora B ycTaHOBMBIIEMCS pexume (BKJTIOUAs MEPETPY3KH)

10.1.1. Pa6ota npu nocneaoBaTeIbHOM COCAHHEHUH

Y106BI MOMYYUTh HYXKHOE ACICHUE HANPSKEHUS TPH MOCEAOBATSIBHOM COSTHHEHHH, MOTYT MpPH-
MEHATHCA OIUH WIH HECKOMBKO CICAYIONHX METOJOB:

1) mapajnenpHble pe3UCTUBHBIC JACJTUTENM HANPSDKCHUSI;

2) mapajuie/ibHble €eMKOCTHHIC JICIATETH HATIPSDKCHUST;

3) cornacoBaHHBIE C U3TOTOBHUTEJIEM OOPAaTHBIE BETBH XapaKTePHCTHKH;

4) tpanchOpMaTOPBEl ¢ MHOTOKPATHOM OOMOTKO# (KpoMe OmHO(A3HBIX OHOMOJYTIEPHOIHBIX CXEM);

5) BbIpaBHMBaHME TeMIIEPATYPHI MyTEM MOHTAXA HA OOIIEM TEIIOOTBOJE.

Jlns monydeHus 6onee moapoOHOM HH(MOPMAIHM CISAYET OOPAIIATECSA K H3TOTOBHTEIIO.

10.1.2. Pa6ora npu napajicIbHOM COSTHHCHHH

YT106BI MOMYYHUTh HY)KHOE ACICHHE TOKA TPH TMAPaJUICIBHOM COCAMHEHUH, MOTYT TIPHMEHATHCH OJIUH
WIM HECKOJIBKO CJICAYIOLMX METONOB:

1) cornacoBaHHBIE ¢ M3TOTOBHUTENIEM TIPSMBIC BETBH XapaKTePHCTHK;

2) AOMOJIHUTENIbHBII PE3UCTOP WJIH PEAKTUBHAS KAaTYIIKA, COeTHHEHHBIC TIOC/IEIOBATEIBHO ¢ KAXIBIM
JIHONOM;

3) cuMMeTpupyOLIHe TPaHCGHOPMATOPHL WM TpaHChOPMATOPHI ¢ pa3neIbHBIMH OOMOTKAMH;

4) BBEIpaBHMBaHHE TEMIEPATYPHI MyTEM MOHTAXA HA OOLUEM TEIUIOOTBOE.

JIng TaBUHHBIX BHIIPSIMUTENBHBIX TUONOB MMITYJIbCHAS HEMOBTOPSIOIIASCS O0OpaTHasi paccenBaeMast
MONIHOCTB MPHU MapaUIeIBHOM COCAMHEHUH HE 0043aTeIbHO BO3PACTaeT.

Joist monydeHus xe Oonee monpoOHOoM MHGOPMALMM CIeIyeT OOpalaThcst K H3TOTOBHTEIO.
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10.2. Ycnousi nepexoqHoro pexmuma

10.2.1. IlepexomHoe mepeHANpPsKeHUe, O0YCIOBICHHOE HAKOIUICHHEM HOCHTEJICH 3apsma

Tok muMonma mpH NEPEKTIOUEHHH MOXET OBICTPO HU3MEHSITBCS BCJCACTBHE HAKOIUICHHS HOCHTEJICH
3apsala M BMECTE C WHIYKTHBHOCTBIO CXeMBI MOXET CO3[aBaTh KoJicOaTebHOEe HampsDKeHWe. Takoe
MEPEXOTHOE HATIPSDKEHHE BMECTE C MPUJIOXKEHHBIM HATPSDKEHMEM YacTO MOXET TPEBHIIATH MPEACTBHO
JOMYCTUMOE 3HAUEHHE OOpPAaTHOrO HaMNpsDKEHUS TUONa.

Ipu noGasieHNH IMYHTUPYIOLLIEH €MKOCTH YBEJIMYHBACTCS BPEMS BOCCTAHOBJICHHS OUONA W CHITKA-
€TCA TIEPEXOMHOE TMePEeHANPSDKEHHUE.

Jist nmonmydeHus 6osee noapoOHOH HHPOPMALMK CIIEAYET OOPAIIAThLCS K U3TOTOBUTEIIO,

10.2.2. JleneHne HANPSDKEHUS OUONOB, COEAMHEHHBIX TOCAEAOBATENBHO, MPU MEPEKTIOYEHUN

TIpu mocnenoBaTeIbHOM COETUHEHUU JUOMOB Pa3IMUMe BO BpDEMEHH BOCCTAHOBJICHHS THOIOB MOXET
BBI3BaTh HEPABHOE JEJIEHNE HANPSKEHUS TP nepekinoueHuu. JIio6oi qucbaniaHc MOXXHO YMEHBIIUTH C
TIOMOIITLI0 KOHIEHCATOPA, MOACOSAUHEHHOTO MapaUIeIbHO K KaXIOMY MTHONY TOCIeIOBATCIBHOM LICTTH.
JIst 3T0i 11eM MOTYT OBITh BEIOPaHBI KOHIECHCATOPHI, O KOTOPBIX HIeT peub B 1. 10.1.1.

Jnsa nonyueHus: 6onee moapoOHON MHGOPMALMU CAEAYET 00palaThbCs K U3TOTOBUTEITIO.

I'nasa IV. METOJbI U3MEPEHUI1

1. DiekTpHyecKne XapaKTEPUCTHKH

1.1. O0mue Mepbl MPeIOCTOPOKHOCTH

1.1.1. OGume Mepsl MPEeIOCTOPOKHOCTH MPH MPOBEACHUH U3MEPEHMI HA TTOCTOSHHOM TOKE

IIpu u3aMepeHny MpsMOiL BETBU BOJILT-aMIIEPHOM XapaKTePUCTUKH MOJTYTMPOBOTHUKOBOTO BBITIPSIMU-
TeJIBHOTO AMOAA CTaGMIBHOCTh UCTOYHHMKA TMOCTOSTHHOTO TOKA CUMUTAETCS HECYIIECTBEHHON TIPH YCIIOBHUH,
YTO pa3Max KoymeOaHmil cocTapnseT Mexee 10 %.

IIpu usMepeHnn oOpaTHOM BETBM XapaKTepPUCTHKM TOJHBIM pa3Max KojieOaHus UCTOUYHMKA Hampsi-
XEHMS He JO/DKeH mpeBbimiare 1 %. Ocoboe BHUMaHHUE ClenyeT OOpaTHTh HA TO, YTOOBL B PE3YJILTATE
TIEPEXOTHBIX MPOLIECCOB HE MPEBBILIATACH MPEACTLHO AOMYCTUMBIC 3HAUCHUS HAMPSOKCHUS BHIMPSIMUTEITb-
HOTO OMOAa.

1.1.2. O6mue Mepsl MPEAOCTOPOKHOCTH MIPU MPOBEACHUM W3MEPEeHHI HA MEPEMEHHOM TOKE

Jduonsl MOTYT OBITH BKJTIOYECHBI B CETH HMCTOYHHMKA IV 3allIMTH YCHuMTeNeH B ocipuiorpade or
HEXETATeAbHBIX ONHONOMYNEPHOTHBIX UMITYJIHCOB.

ITpu usMepeHUN HU3KNX OOPATHHIX TOKOB MOXET BOSHHKHYTh HEOOXOIMMOCTDb B IPHHSATHH COOTBET-
CTBYIOLLUX MEP MPEIOCTOPOXHOCTU IJIS 3alIUTBI OT HABOAOK, HAaNPUMEP C TOMOILBIO SKPaHHPYIOUIETO
TpaHchopMaTopa U COOTBETCTBYIONIETO 3a3eMiieHuUs. JJOMKHBI GBITh TAKKE TPHHSATH MEPHI K YCTPAHEHHIO
BITUSHUS TIApa3sUTHBIX EMKOCTEIA.

Kpome Toro, ocoboe BHUMaHUe CIAECAYET YOCSATh MOLNEPXKAHUIO, IO BO3BMOXHOCTH, GoJjiee HU3KOM
OCTaTOYHOUN WHAYKTUBHOCTHU, OCOOEHHO IJISI CHJIBHOTOYHBIX MPHOOPOB.

1.1.3. TemmepaTypHbIe YCIOBHS

TeMmnepaTypHBIE YCIOBUS HEOOXOAMMO YKA3BIBATH IJISI M3MEPCHHI BCEX HUDKEYKA3AHHBIX DJICKTPH-
YECKUX XapaKTepUCTHK.

N3mepenust caeayeT NpoBOAUTE TOJBKO MOCJE YCTAHOBJICHHS TEIJIOBOrO PABHOBECHSI.

1.2. TIpsmMoe HanpszKenue

1.2.1. MeTon MOCTOSHHOTO TOKA

Ha 4epr. 9 mpencrapicHa MpUHIMNUAIBHAS CXeMa M3MEPEHMS TPSAMOro HampspkeHus. Ha mmon
MOJAIOT 33AAHHBIA IPAMON TOK U U3MEPSIOT NACHHE TIPSIMOTO HANPSDKEHUST HA BBIBOIAX JUONA B 3aJaHHBIX
YCIOBUSIX.

Cxema u3MepeHnsi PSIMOro HATIPSKEHNsT (METOX MOCTOSIHHOTO TOKA)

)

© =

Yepr. 9
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1.2.2. Merton ocummiorpacda

Ha yepr. 10 npeacrapieHa IPUHITMTHATLHAS CXeMa U3MEPEHUSA MTHOBEHHOTO TPSIMOTO HATIPSTKEHUS.
Ha wsMmepseMbrit IMon mONAIOT TONYCUHYCOMIANBHBIA TOK B MPIMOM HANpaBAeHHU, U HA 3KpaHe
ocumiorpada HabMIOAAI0T BOMBT-aMIIEPHYIO XapaKTEPUCTHUKY.

Heo6xomuMo CrienuTh 3a TEINOBOMH CTAOUIBHOCTBIO.

CxeMa H3MepeHns1 nPsAMOrO HANPSKEHAS
(mMeToxn ocumiorpaga)

7Y

-

RI
RZ

D — wn3mepsieMblii TUOL;
R2 — pe3ucrop ¢ HU3KKUM COIPOTHBICHUEM

Yepr. 10

1.2.3. IMIy/abCHBIN METOL,
Iean
H3MepeHue MpsSMOro HaMpsCKEHUS BBHITIPAMUTEILHOTO U0 B 3aaHHBIX YCIOBUSX ¢ MCIOJNb30Ba-
HUEM UMITyJIBCHOTO METOHA.
CxeMa H3Meperns
R

C— °

v 4
L o A o |-
T
—1

=

Py
Q

1 — ocumwunorpad wiv npuGop AISI U3MEPEHHS MTUKOBBIX

3HaueHmit; D — usMepsiemblii g0, G — MMITYIbCHBIH

reHeparop; RI — 3alIMTHBINA pe3uCTOP; R2 — Kanubpo-
BaHHBII PE3UCTOP IUISI OTIPEACIICHUSI TOKA

Yepr. 11

JAUTeNBHOCTD MMIYIECA M YACTOTA MOBTOPCHHUS MMITYALCOB TEHEPATOpPA MOKHBI OBITh TAKUMWU,
YyTOOH! BHIIEIEHHE TEIIA BHYTPH MPHOOPA BO BPEMS H3MEPEHUSL OBLJIO CTOJIb MAJIO, YTOOBI MM MOXHO OBIJIO
npeneOpeys.

VkasaHHBIE YCIAOBUA OOBIMHO BHIIOJHSIOTCS TPH UIMTEILHOCTH uMnyikea ot 100 mo 500 mkc. insg
MONIHBIX JVOAOB B IENAX YCTAHOBICHUS PABHOBECHS HOCUTENCH MOTYT OKAa3aThCA MPEANOYTHTEIHHBIMU
CHHYCOUIATBHBIE UMITYJIECH [UIMTEBHOCTBIO 10 1 MC.

Meromika n3vepenus

Hanpsokenue MMITYIECHOTO TEHEPaTOpa TIePBOHAYATIBHO YCTAHABIMBAIOT PABHBIM HYJIIO.

VCTaHABIMBAIOT 3aNAHHYI0 TEMIIEpAaTypy. 3aTeM IyTeM YBEJIMYEHHs HAMPSOKCHHS MMITYJIECHOTO
TEHEPATOPA YCTAHABIMBAIOT 3aJaHHOE 3HAUEHHE MPSAMOTO TOKA; ¢ MOMOIIBI0 OCUWLIOrpada H3MepsIoT
MPAMOE HAIPSDKECHUE,

BmecTo ocumiuiorpada MOKHO HCTOIB30BAThH MPUOOPHI NI U3MEPEHUS MTUKOBBIX 3HAYEHUI1, HO OHU
IODKHBL 00€CIeYnBATh BO3ZMOXHOCTh M3MEPEHHA ITHKOBOTO MPIMOTO HAMPAXEHHS B TCUYCHHE BPEMEHH,
KOTIAa NPSAMOIi TOK TOCTUTHET CBOEr0 MHUKOBOIO 3HAUCHMSL.
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Cxema H3MEpeHnAs: CPEIHETO MPAMOTo 3anannbie ycJaoBHsS
HANPSIKEHHSA
- JIO/KHBI OBITH YKa3aHbI CJIEAYIONMe 3HAUCHUS:
N ) a) TNUKOBBIN NMPSMOM TOK;
I 6) TeMmepaTypa OKpyXalolleil Cpembl, KOpIyca WIM B KOH-
: TPOJIBHOM TOYKE.
L
Sj( x [ J LA/ CD 1.2.4. CpenHee npsaMoe HaNpsKEHHE
Ha uepr. 12 mpencraBiieHa MPUHIMMHAIbHAS CXeMa HM3MeEpe-
HHUS CPEIHETO TIPSAMOTO HANPIXKEHUA.
IIpruMeuanue. Peaucrop RIu nuon DI BRIOVPAIOT Tak, YTOGEI IIPK

TMPWIOKEHUN K U3MEPSEeMOMY IHOAYy M nuonmy DI oOpaTHOTO CMELLCHWS
D — w3mepsiemslit 1uox; S — peryampye- TIOYTH BCE HANPSKCHHUE CMEIICHUS ObLTO TIPUIOXKEHO K BeIBogaMm auoma Di.
MBI KICTOYHHMK TOKA ¢ BBICOKUM ITOJIHBIM

COTpOTHBIEHHEM TTonHoe COMPOTUBICHUE PETYIUPYEMOTO WCTOYHMKA TOKA

TOJDKHO OBITH TOCTATOYHO BBICOKUM, YTOOBI O0ECTIEUUTH TIPOXOXKIIE-
Hepr. 12 HME Yepe3 U3MEePIEeMBblil JUOL, MOIYCHHYCOUAATBHOTO NMPSIMOTO TOKA.
CpenHee TpsAMOe HaNPSKEHHE M3MEPSIOT C MOMOUIBIO BOTBTMETPA ¢ MOIBIDKHOM KATYIIKOM, M3Me-
PEeHME TIPOBOIAT B 3aMaHHBIX YCIOBUSIX.
1.3. TIpoOusnoe nanpstkenne (¥ pg)) JABMHHBIX BHIPAMATEILHBIX AHOAOB M BLIIPSIMHUTEIbHBIX 1HO/I0B
C YIpas/isieMbIM JABHHABIM NPOOOeM

Ilean

I/I3MepeHHe HpO6I/IBHOI‘O Hanps2KCHUA BBRINPAMUTCIBHBIX JJABUHHBIX JUOJ0B WIM TUOIOB C YIIPaBIIAd-
CMBIM JIABUHHBIM HPO6OCM ¢ MOMOILIBIO UMITYJIBCHOI'O MECTOIA B 3aJaHHBIX YCIIOBUAX.

CxeMa H3MepeHnst

+ 24

T > R[l]

1 — reHepaTop MOCTOSSHHOTO TOKa HUMITYJIbC-
HBIif WIH ONHOMOJNYIIEPHORHEIH; 2 — MpUGOp
IS M3MEPEHHMs] MUKOBHIX 3HaYeHuit; D — u3-
MepsieMBblii fuof; R — Ge3bIHAYKTHBHBIIA Ka-
JNHOPOBAaHHBIH PE3UCTOP

Yepr. 13

JmTenpHOCTh MMITYJIbCa M KO3(MDULMEHT 3aNOTHEHUS T€HEPATOPa MOCTOSHHOTO TOKA HOJIKHBI OBITH
TaKUMU, 9TOOBI BBIICJACHHE TEIUIA BHYTPH MPHOOpPa BO BPEMS U3MEPEHHUSA OBLUJIO CTONL MAJIO, YTOOBI UM
MOXHO ObUIO TpeHeOpeyb.

Meromka usMepeHHa

YCTaHaBnIMBaOT 330aHHOE 3HAYEHHE TEMIIEPATYPEL.
VBeMUMBAIOT BBIXOJHOM CHTHAJ FeHepaTopa T MOMYYeHHs 320aHHOTO 3HAYeHHMsT OOPATHOTO TOKA.
3HaveHHe MPOOGHBHOTO HANPSIKEHHS CUMTHIBAIOT ¢ MPUOOPA IS H3MEPEHHUS MMKOBBIX 3HAYEHMIA.

3anannbie ycaoBus

TeMmnepaTypa OKpyXaromei cpelibl, KOpryca WiM B KOHTPOIbHOM TOUKE (T, Tepses T,ef).

OO6parHblif TOK (Ip).

1.4. OOpaTHBIi TOK

1.4.1. MeTon MOCTOSHHOTO TOKA

Ha uepT. 14 npencrasieHa MpUHLMITHANBHAS CXeMa U3MEPEHUS O6paTHOrO TOKA.

3ananHoe OOpaTHOC HaNpsIKeHME TIPUKIAJILIBAIOT Yepe3 3AIUUTHBIM DE3HCTOP, M OOPaTHBIM TOK
HU3MEPAIOT B 330AHHBIX YCIOBUSX.
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Cxema n3Mepennsi 00paTHOTO TOKA
(MeTox MOCTOSIHHOTO TOKA)

Yepr. 14

1.4.2. MeTon ocimmnorpaga
Ha uept. 15 mpeacrarieHa NMPUMHIUIHATEHAS CXEMA H3MEPECHUSA MTHOBEHHBIX 3HAYEHUI OOpPaTHOrO

TOKA. Hp“ H3MCPCHHUHN MOXCT OBITh UCTIONB30BAH MCTOUYHMK TIMTAHMS Moo € BBICOKMM, MO0 ¢ HU3KUM
TIOJTHBIM COTIPOTHRIIEHNEM, KaK MOKa3aHo Ha uepT. 15a u 156 coorBercTBeHHO. Ha sKpane ocummiorpada
HAOMIOAAI0T BOABT-AMIIEPHYIO XapaKTEPUCTHKY.

Cxema n3mepennsi 0GPATHOTO TOKA
(MeTon ocumiorpada)

> O
/]
8
~ R3 ~
T RI
R2
L —

a g

D — uzmepdaemslii mnon; RI — pe3ucTop ¢ BHICOKHM CONPOTHBICHHEM;
R2 — pe3ncTop ¢ HU3KHM COIPOTHBICHUEM

Yepr. 15

Ha uept. 156 MCTOUHHMK HANPSKEHHUSI MOCASIOBATENRHO MOACOCIMHEH K Pe3UCTOpPY R2, orpaHUUMBa-
OIIEMY TIPIMON M OOPAaTHBIM TOKHM IO OTHOTO U TOTO XK€ 3HAUYCHHS.
Ha uepr. 15 uCTOUHHK HAMPSKEHUA, MOACOSANHEHHBIH MOCACIOBATEIbHO K JUOMY, MOAKIIOUEH K

LIYHTUPYIOLIEMY pe3ucTopy RJ3.
1.4.3. UMnyabCHBI OOpaTHBI TOK

Ilean

HBMCpCHI/IC HMITYJIBCHOTO O6paTHOF 0 TOKQ BBINPAMHTECIBHOIO JHOAA NPHU 33JaHHOM 3HAYCHHUHN
NMOBTOPAIOLICTOCA UMITYJILCHOTO O6paTHOI‘O HaNpAXCHUA B 3aJaHHBLIX YCJIOBHUAX.

Cxema m3Mepenus

R 2
—{) % o
[

1 — octnnorpady wim npubop Uik U3MEPEHHUS MUKOBBIX 3HAYe-
Huit; DI — usmepsiembit nuon; D2, D3 — anoabl, MpOIyCKAaloLHUe
OTPHLATEIHHYIO TONYBOJHY C LENBIO 00ECTIEYHTh H3MEPEHHE TOMb- j
KO OOpaTHO# BETBM XAPAKTEPMCTHKH BHLIMPAMMTENIBHOIO JHOJA; 4 nBY 7L7
G — WCTOYHMK MEPEMEHHOTO HANPSDKEHHUS; R — 3alMTHBIN pe- 7 .
3UCTOpP; R2 — KaIMOPOBAHHBIN PE3UCTOP LI H3MEPEHHS TOKA SZ

o
~

'~

o7

[o]

Yepr. 16
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MeTtoauka u3Mepenns

IMosTOpsIONIcECH UMMYIBLCHOE OOpaTHOE HANPSDKEHHE HA BHIMPIMHUTEILHOM THOIE, H3MEpAEMOe C
MOMOILBIO OCHMIIOrpadpa, peryupyeTcs ¢ MOMOIIBIO HCTOUHHKA MEPEMEHHOTO HANPSIKEHHS.
TTuxoBOE 3HAYEHHE OGPATHOTO TOKA, TIPOXONIALICTO Yepe3 THOMN, H3MEPSIOT C MOMOIMIBIO OCIIMJLIOTPa-

da, MOACOEAMHEHHOTO K pe3ucTopy R2.

BMmecro ocumwtorpada MOXHO MCIIONB30BATh MPHOOPH I U3MEPSCHHS MMKOBHIX 3HAYEHMIi, HO 3TH
MPHOOPBL JTO/DKHBEL O0ECTIEUHBATh BO3MOXKXHOCTH M3MEPEHHUS HUMITYJIBCHOTO OOpaTHOTO TOKA B TEUECHHE
BPEMEHH, 332 KOTOpOE OOpPaTHOE HAMPSKEHHE TJOCTUTAET CBOETO MHKOBOTO 3HAYCHMSL.

3ajanAbIe yCIOBHSA

JIOIKHBI OBITh YKA3AaHBI CACOYIOLINE 3HAYCHMS:

a) MOBTOPAIOLICECS UMIYIBCHOE OOPATHOE HAMPSDKCHUE;

0) yacToTa UCTOYHHMKA MEPEMEHHOTO HATPSDKCHUS;

B) TEMIIEPATYpa OKPYXaIOLEH Cpeabl, KOPMyCa WM B KOHTPOJIBHOM TOYKE.

1.4.4. IMnynbCHBIH OOpaTHBIM TOK MPU PacCEeMBACMOM MOILIHOCTH, OOYCJIOBJIEHHOM CPeIHUM Tpsi-

MbBIM TOKOM

Tlean

H3MepeHue 00paTHOIO TOKA, KOLAA BEIIPIMHTE/IBHBIHA THOI HATPEBACTC IIPH IIPOXOXICHHH TIPIMOTO

TOKa.

H3MepHUTEnbHYI0 CXeMY MCIIOAB3YIOT B KAYECTBE CXEMbI TAK HA3BIBAEMOM «(PHUKTHBHON MOIIHOCTH»
MPpU UCIBITAHUM HA CPOK CITYXKOBI,

Cxema m3mepeHus

7
< ¢(
I'N
£l R4
P /i
R2
n R3
r—— A
- ] O_f
(o] [0}

MeTtomuka u3Mepenns

D — usmepsiemsblii nuon; I — ocmwiorpad Miau npudop Ui U3MEpEeHUSs
MUKOBBIX 3HAueHWI; 77 — BHICOKOBOJNBTHBIN TpaHCHOPMATOP HM3KOTO
TOKA, MOZAOIINI Ha U3MePSIeMBIil THOZ MONYMEPHOI 0OPATHOTO HAIpPSIKe-
HUS; T2 — HU3KOBOJBTHBIN TpaHcGOpMATOp OOJNBLIOrO TOKA, MOMAIOLUMIA
Ha U3MEPSAEMELI MO MOMYIIEPUOT IIPAMOTo ToKa; DI — nuoa, nmpegHasHa-
YeHHBII 11 GIOKMPOBKY MOIYIIEPHOa MIPSIMOTO TOKA Yepe3 H3MepsieMBbli
ouon; D2 — BelpaBHUBaOILMI 1uox misa 72, A — aMriepMeTp Wisl U3Mepe-
HUS CpeIHero mpsMoro Toka; Rl, R2 — xanuOpoBaHHEI JeAUTe)Ib HATPS-
XEHWs, IpeIHA3HAYCHHBIM I W3MepHTeabHOro mpubopa; R3—
KaMuOpOBaHHBIM DE3UCTOp M U3MEpeHHs TOKa; R4 — peryaupyeMbrit
pe3ucTop Mg 00ecleyeHrs 3a0aHHOTO MPSMOTO TOKA; . — 2JIE€KTPOHHBII
WK JIEKTPOMEXaHNYEeCKHI BEIKIIIOYATENb C YIIOM IIPOBOIUMOCTH MEXIY
130° u 180° B TeueHMe MOMYIIEPHOLA IIPSIMOIT IPOBOLUMOCTH M3MEPSIEMOTO
ovona. TOK yTeukKy yepe3 pa3sOMKHYTHIN MEPEKIIOYaTeb HOMKEH GBITh
HE3HAUUTENEH IO CPABHEHUIO ¢ OOPAaTHBIM TOKOM M3MEPSeMOTro IHoIa

Yepr. 17

C moMolIbIo pe3ucTopa R4 yCTaHABIWMBAIOT 33JaHHOE 3HAUYECHHE TIPSIMOTO TOKA.

Berxon Tpanchopmatopa 71 MOACOSAUHSIOT K LIETTH 1T KOMIIEHCALMHU (a3bl, M BXOTHOE HaMpsKeHHE
PETYIUPYIOT IO TIOIyYeHHS 3aTaHHOTO IMMUKOBOTO 3HAYEHMS,

YcaoBusa OXJIaXICHUS PEryJMpYIOT OO 3aJaHHOTO 3HAUCHHUSA TEMIIEPaTyphl OKPYXAIOLIEH Cpembl,
KOpIyca WiH B KOHTPOJBHOI Touke. Ha skpaHe ocummiorpada win npubopa mid U3MEPEHUS MHUKOBBIX
3Ha4YeHWI1 HAOMIOOaeTCd 3HaUeHHEe OOPaTHOTO TOKA.

3ananHbie yc/ioBus

TemnepaTypa OKpy>Xalowleii cpesibl, Kopryca WK B KOHTPOIBHOM TOUKE (Tyynp, Togses Trep)-
Cpennuit npsamoit Toxk (1 R AV))~
HNmMnynscHoe o6paTHOe HanpsokeHue (Vgyy).

1.5. 3apsn BoccTaHOBNEeHMS (IPH M3MEPEHNH 00PATHOTO TOKA BOCCTAHOBJICHHS)

Ilean

I/I3MCPCHI/I€ 3apdaa BOCCTAHOBJICHUSA BBIIPAMUTCIBHOIO 1MOOA B 3aJaHHBIX YCIOBUAX.
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Cxema u3Mepennst M popMa BOJIHBI

RZ Lz S2
::JJYY\__/
Q2
/_‘
/! R4

Ip— MCTOYHMK MPSIMOrO TOKA; A — MATHUTOMEKTpHYECKHiT ammepMerp; (] — KOHAEHCATOp, OOECICYMBAIOLIMIL OOpaTHBIA TOK

BOCCTaHOBJIEHMS Ha avone DI, C2 — KOHIEHCATOP, MOAABIAIONIMIT BHIOpOC 00paTHOTO HanpstkeHus; D1 — vsmepsemelit anon; L1 —

KATYLIKa WHIYKTUBHOCTY LISl GJIOKMPOBKKM OOpaTHOrO HampspkeHUs (3HaueHwe L1/R] BpIGMpaloT TakuM 06pa3oM, YTOOEL OHO ObLIO

ropasno Gosblle BpeMeHH £,); L2 — Karyllika MHIYKTMBHOCTH IS PEryJIMPOBKU CKODOCTH HapacTaHus oGparHoro Toka, M —

U3MEPUTENbHEI Iprbop (HarmpuMep, ociuniorpad); RI1 — pesucTop, OrpaHMYMBAIOLIII TPSMOM TOK; R2 — COIPOTHUBIEHKE KATYILKY

VHIYKTUBHOCTY; R3 — Ge3bIHAYKTUBHBIN KAJIMOPOBAHHBIM PE3NCTOD IS M3MEPEHUS TOKA; R4 — pe3ucTop ISl OAABIeHNs BEIOpOCca
obpatHoro HampstkeHust; S1, S2 — sneKTpoMexaHnYeCKre WK 3JIEKTPOHHBIE BEIKIIOYATEIH.

Yepr. 18

®opma BOHBI TOKA, MPOTEKAIIIETO YePe3 THOX

.
I
! e Tr |
| | |
B | | t7 Z"
4 ¢
4 7 0,254
P 0,91
Yepr. 19

[IpuMevyaHus:

1. HeoGxomuMo CIEIUTD 332 TEM, YTOOBI BpeMsI HAXOXKACHMS IMOa B IIPOBOAALIEM COCTOSHHM ObUIO JOCTATOYHO
KOPOTKUM IJIS1 TOTO, YTOObI u3MeHeH e 3P GheKTVBHOM TeMIIEpaTyphl MepeXoaa Gbl/I0 TaK Majlo, YTO UM MOXHO ObLIO
TIpeHeOpeyb, HO JOCTATOYHO BEJIMKO IISI OOCCIICUCHUSI PABHOBECHSI HOCUTEINICH 3apsia.

2. TlomHOE CONPOTUBICHNE UCTOUHMKA OOPATHOTO HANIPSKEHUS HOIKHO OBITh JOCTATOYHO MAJIO, YTOOBI hopMa
TOKa OGPaTHOrO BOCCTaHOB/ICHMs [, OblIa 6/1M3Ka K TPEYTOILHOM.

3. 3Hauenusa R4 u C2 crmemyeT BHIOUpPATh TAaKUM 00pa3oM, YTOObI OHM HE BAMAIH Ha (HOpMy OOpaTHOro Toka
BOCCTaHOBJICHU .

Mertoauka nsmepenus

BeikmouaTens .57 3aMBIKAIOT, @ UCTOUHUK MPSIMOTO TOKA PETYUPYIOT A0 MOMYYECHHUS HA U3MEPSIEMOM
IMONE 3aJaHHOrO 3HAYCHHUS NPAMOro Toka Ip

Breikmouarens S2 3aMBIKAIOT, U TOK ITHOJA H3MEHSIET IOJAPHOCTh HAa OOpaTHYI0 B Pe3yabTaTe
MPWIOXEHUST OOpaTHOTO HanpsokeHUsA. CKOPOCTh M3MEHEHMS TOKA PETYIUPYIOT 0 MOJYYCHHUS 33JaHHOTO
3HAUEHUS MyTeM M3MEHEHUS OOPATHOTO HAIPSTKEHMS M Mombopa eMKOCTH KOHIeHcatopa CI M KaTylIKu
UHAYKTUBHOCTH L2.

3apsia BOCCTAHOBICHUS (), ONIPEAESAIOT Mo GopMyJie

0,=0,51.-t, (1)
rae I, — MUKOBOE 3HAYeHHE OOPAaTHOTO TOKA BOCCTAHOBJICHUS,

t,,, — WHTEPBAJI BpEMCHU MCXIyY #| U fp; /| — MOMCHT, KOTIa 1, NPOXOAUT 4YEepe3 HYJIb, 4 ) — MOMEHT,
OMnpeJessieMblii IEPECEYCHUEM MPAMON JIMHUM, coeauHstouien 3Hadeuusd 0,97, u 0,251.* ¢ ocbio
BpeMeHHU (CM. uepT. 19).

3anannbie ycJaoBust
JIOIDKHBI OBITh YKA3aHBI CACAYIOIINE 3HAYCHUS:
a) npsaMoii Tok IF HEMOCpeACTBEHHO Mepel NEPEKIIOUeHUEM (NpU ¢ = fy);

* JIyig OTOE/IbHBIX TUIIOB IVOAOB pa3pellacTcs BbIOMPATh MHOE 3HAYECHHE YPOBHSI OTCUETA.
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6) 0o6paTHOE HANPSDKEHUE;
B) CKOPOCTb M3MEHEHMH TOKa di,/df,
r) TEMIIepaTypa OKPYyXaloulei cpeabl, KOpNyca WM B KOHTPOJBHOM TOYKE.

2. TenyoBbie m3mepenust

2.1. TemnepaTypa B KOHTPO/IbHOI TOUKE

2.1.1. YV npubopoB, B KOTOPHIX H3TOTOBHUTEJEM B IEIAIX NMPOBEACHUS H3MEPECHHS TPOACHBIBACTCS
OTBEpPCTHE, TEMIIEPATYPy KOPITyCa M3MEPSIOT C IOMOINBIO BBEICHHOM B HEro TepMomapel. Tepmomapa
JIOJCKHA MMETh CEYEHHUE, IMaMeTp KoToporo He mpesbimaeT 0,25 MM. KOHTakT TepMonaphsl JOJDKEH OBITH
BBITIOJIHEH C TIOMOIIBIO CBAPKH, a HE MyTeM IANKH WM CKPYYHBAHUS CBapKH. Ero BCTABIIIOT B OTBEPCTHE,
KOTOpO€ 3aTEM 3AKPBIBAIOT CBEPXY MYTEM MOCTYKHUBAHUS IO METAJULY Y KPAeB OTBEPCTHSL.

2.1.2. 'V npyrux npuOGOpoB TEMIIEPATYPy B KOHTPOJBHOMN TOUKE U3MEPSIOT C TIOMOIIBIO YYBCTBHTEb-
HOTO K TEMIIEPATYPE DICMEHTA, UMEIOILETO HE3HAYMTEIFHYIO TEIVIOBYIO €MKOCTh, KOTOPHIH IIEMEHTHPYIOT,
MPUNAWBAIOT, 3aXUMAIOT WM XECTKO KpemsAT K KOpmycy NpHGopa, 4ToOBl O0ECIEYMTHh CTONIb MAJioe
TEIUIOBOE COMPOTHUBJICHHE, KOTOPHIM MOXHO MpeHeOpeyb.

2.2. TemioBsoe CONPOTHBJICHHE H NMEPEXOAHOE TEILIOBOE NMOIHOE CONPOTHBJICHHE

2.2.1. BeeneHue

H3MepeHue TeroBOTO COTPOTHUBICHHUS. M TEPEXOTIHOTO TEIUIOBOTO TOJHOIO COIPOTHBICHHUS OCHO-
BAHO HA UCMOJIb30BAHWH YYBCTBUTEJIBHOTO K TEMIIEPATYPe MapaMeTpa B KaYyecTBe yKasateist S(pdekTuBHOM
TEMIIepaTypsl Tniepexona. B kavyecTBe YYBCTBHTEIBHOIO K TEMIIEpaType MapaMerpa OOBUHO MCIOJNb3YIOT
MpsSIMOE HANMPSKEHUE BHIMPAMUTEIBHOTO AMONA MPU TOKE, 3HAUYEHHUE KOTOPOrO COCTABNISIeT HEOONBIIOH
TIPOLICHT OT €r0 MPENEIBHO JOIyCTHMOTO 3HAUCHHS.

ToYHOCTH JAHHOTO METONA He oropapuBaeTcs. ClenyeT, OIHAKO, MPUHSITh COOTBETCTBYIOIIHE MEPHI
TPETOCTOPOXHOCTH, TIPHBOAUMEBIE HHXKE.

2.2.2. Tennopoe conpoTHBicHHE (Ry;)

Iean

H3MepeHne TenoBOro CONMpPOTUBIEHUSI MEXIY MEPEXOIOM U KOHTPOABHOM TOYKOM (MPEIMOYTHTEb-
HO Ha KOpNyce) BBIMPSIMUTEIBHOTO JHOMA.

IIpyanym u3mepennst

Temnepatypsl 7] ¥ T) B KOHTPOJIbHOI TOYKE MPUOOPA U3MEPSIIOT IPH ABYX PA3IMYHBIX PACCEHBAEMbIX
MOLIHOCTSX Py ¥ Py ¥ B yCIOBUAX OXJIAKICHUA, MPU KOTOPBIX TEMIIEPATypa NMEPEXofa OCTACTCSI HEM3MEH-
Ho#l. IIpsiMoe HampsDKEHHE MPH OMOPHOM TOKE UCHONB3YIOT € LIEABIO MPOBEPKHU, JOCTHUTHYTO JIM TO Xe€
caMmoe 3HaYeHHe TeMIIepaTyphl iepexona

T,—T, )

Rth = —Pl — P2 .

Meps1 npenocropoxHoCTH

Tepexonsr HampsokeHUs BOSHUKAIOT BCIEACTBHE U30BITKA HOCUTENEH 3apsiia MpU MEPEKITIOYEHHH ¢
TOKA HArpy3ku [; Ha OMOpHBIii TOK I

JOOMTHUTETBHEIE TIEPEXOAbl HAMPSDKEHUS BO3HUKAIOT B TOM CJIy4ae, €CAM KOPIYC HMCMBITYEMOIO
npuodopa comepkuT heppoMarHMTHEIN MaTepraj. BeIKmovaTensb S2 He CleoyeT 3aMBIKATh 0 TeX MOp, MoKa
TaKkue Tepexoabl He HCUE3HYT.

IpumeyaHue. Tok Harpy3ku J; MOXET IMETh HYJeBOE 3HAUCHHUE; B TAKOM CIIyuae PACCEHBAeMasi MOILIHOCTb
P, Takxe paBHa Hy/O, a 3GbdeKTHBHAsE TeMIIepaTypa IepexXona PaBHa TEMIIEPAType B KOHTPOIBLHOM Touke 7).

IIpnHmpnEaIbHAS CXeMa H3MepeHns

D — usmepseMslit nuon; I} — TOK Harpy3ku, CO3MAKOLIeH paccerMBaeMyl0 MOLIHOCTD B
IIEpEXO[e, MIOCTOSIHHBIM JING0 BPEMEHHEII; [, — YIIpaBIsieMblil ONOPHBIN TTOCTOSIHHBIN
TOK, KOIZa TOK HArpy3K{ IIPEpHIBAETCS HA KOPOTKUE TMPOMEXYTKHU BpeMeHu; W —

L J .
[ﬂ + BaTTMETP, TOKA3HIBAIOIIMI 3HAYEHHE PACCEMBAeMOM MOLIHOCTH P B mepexoxe, Co3aa-
175 BAaeMO}II ITOJ TOKOM HArpysku J; (METOZ NMEePeMEHHOTO TOKA; W IMOKA3BIBAET CPENHION
Z pacceMBaeMyl0 MOIIHOCTb Ha M3MepsieMOM Ipubope); S/ — 3MeKTPOHHBIN BBIKIIOYA-
W TeNb IS MEPUOAMYECKOTO IPEPRIBAHMS TOKA HArpy3Kku /| (METOI MOCTOSHHOTO TOKA);

MpY METOAEe MEePEMEHHOTO TOKA BBIKIIOYATENb S/ He SBIAeTCS 00s3aTeNbHBIM; S2 —
3JIEKTPOHHBII BBIKJIIOUATENb, KOTOPBI 3aMBIKA€TCS MPU MPEPHIBAHUYU TOKA HATPY3KK
1}; V — HyneBoit BONBTMETp

52

™~

Yepr. 20
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Merommka u3mMepeHus

WzMmepsieMBbIH nNpUOOp YCTAHABIMBAIOT HA TEMJIOOTBOAE, TEMIIEPATYPa KOTOPOTO COXPAHSAET 3aTaHHOE
3HayeHMe. 711 M3MEepeHHs TeMIepaTypsl Mpubopa TepMOMapy YCTAHABJAMBAIOT B KOHTPOJIBHOH TOYKE,
H3mepeHne mMpoBOIAT B Ba JTamna:

1) ycraHaBIMBAalOT MOBBIIIEHHYIO TeMMEPATypPy TeMmIooTBoa. IIpornycKaloT HU3KMif TOK Harpysku 1,
BBHI3BIBAIOIIMI PACCEMBAEMYI0 MOIMHOCTL P; B mepexofe. Ilocie HOCTHKEHMA TEIUIOBOTO PaBHOBECHS
BOJIETMETP V yCTaHaBIMBAIOT HA HYJb. PerHcTpupyloT TeMnepaTypy B KOHTPONbHOI Toyke T3;

2) ycTaHaBAMBalOT Gojlee HHU3KYIO TeMIepatypy Temioorsoga. ToK Harpysku I BospacTaeT mo Tex
nop, TOKa pacceuBacMas MOLIHOCTh P, He Harpeer nepexoi OO0 TOH Xe TeMIepaTyphl, 4r0 M Ha
MIPEALIECTBYIOIIEM 3Tane. DTO YCIOBUE OCYLUECTBAAETCS TIPU HyJIeBOM NMOKa3aHWM BojbTMeTpa V. Perm-
CTPUPYIOT TEMIIEPATYPy B KOHTPOJIbHOI TOUKe Kopryca 7.

Temnosoe conporupieHue Ry, BEYUCIAIOT IO GopMyiie

n—T 3)
Ry=—-—2.
th P,—P
2.2.3. TlepexomHoe TEIIOBOE COMPOTUBICHHE (Zin)

Hemn

H3MepeHne MepexofHOrO TEIUIOBOTO IOJHOTO COMPOTHBJICHUS MEXIY MEPeXONOM M KOHTPOIbHOM
TOYKOH (NMPEAMOYTUTENLHO HA KOPITYCe) BBIMPSIMHUTENBHOTO TUOAA.

Ipuammn w3mepeHns

TNocne monayu ToKa, HArPEBAIOILETO MEPEXO, M YCTAHORJICHHS TETUIOBOTO PABHOBECHS PETUCTPHPYIOT
MOWIHOCTB, PACCEMBACMYIO HA MpUOOope. 3aTeM TOK HarpeBa NMpephBalOT U PErUCTPUPYIOT NPAMOE HANpsi-
KEHHE IIPU OIIOPHOM TOKE, a TAKXKE TEMIIEPATypy B KOHTPOJIBLHON TOYKE B 3aBUCMMOCTH OT BPEMEHH.

O dexTUBHYIO TeMmepaTypy HMepexola B 3aBUCHMOCTH OT BPEMEHH BBIUHMCIISIOT ¢ IIOMOMILIO KAJIH-
OpPOBOYHOIM KPUBOM, MONYUCHHOM MPH TOM Xe OMOPHOM TOKE.

ITpuHupMMaIbHAA cXeMa H3MEpeHHs

D — uamepseMblii 110n; 1 — PETHCTPUPYIOLIEE YCTPOMCTBO; /| — TOK HArpy3Ku, 7 £
CO3AILIMI PACCENBAEMYIO MOLUHOCTD P B mepexone; /, — MOCTOAHHEBIA OMOPHBIH L _
TOK; § — BBIKJIOYATEb VIS MpephIBaHMsI TOKa Harpy3ku I;; W — BarT™erp, »h |
MOKA3BIBAIOLIMI 3HAYCHHE PACCEMBAEMOI MOIHOCTH P B Mepexone, cO3aBaeMoit 2 1t
TOKOM Harpysk# I;; Re — perucTpupymowee ycTpoycTBO, Hanpumep ocumiuiorpad, VA Re
3aMKCHIBAIOLIMI M3MEHEHUE BO BPEMEHHU IPSIMOTO HANPSDKCHMS, BHI3BAHHOE -
TOKOM I, W 1
Yepr. 21

Meromuka m3Mepenns

1) KanuOpoBOUYHYIO KPHBYIO CTPOST IMYTEM M3MEPEHUS NMPSIMOro HaNPSOKEHHsI, CO3MaBAeMOro Onmop-
HBIM TOKOM I, B 3aBHCHMOCTH OT 5(P@EKTUBHONH TeMIepaTypsl mepexofa M ImyTeM U3MEHEHMS BHEIHEH
TeMIIEPATYPEL TIPUOOpa, HATIPUMEP ¢ IIOMOIIBIO MAaC/ITHOM BaHHBL.

2) H3mepsieMblii NpUOOP yCTAHABIMBAIOT HA TETUTOOTBOE, TEMIIEPATYPa KOTOPOTO COXPAHSET 3alaH-
HOe 3HaueHHe. JJI1 u3MepeHus TeMIIepaTyphl T ¢r H3MEPsiEMOTO MPHOOpPA TEPMONAPY YCTAHABAHBAIOT B
KOHTPOJIBHYIO TOUKy. ITomatoT Tok Harpesa /|, BBISHIBAIOIIUI pACCEUBAEMYIO0 MOLITHOCTh P Ha M3MepsEMOM
npubope, 10 NTOCTHKEHUS TEIUVIOBOTO PABHOBECHSI.

3) Tok Harpepa [} MpepHIBAIOT MyTeM pa3MbIKaHUA BbiKmovatend S. Ha mpu6ope Re perucTpupyior
NPSIMOE HAMPSKEHHUE, CO3/ABAEMOE ONMOPHBIM TOKOM /5, B 3aBUCUMOCTH OT BPEMEHH OXJIAKICHHSL.

OmHOBPEMEHHO PETHCTPUPYIOT TEMIICPATYPY B KOHTPOJBHOI TOUYKE.

4) KpuBYIO 3aperHCTPUPOBAHHOTO MPSIMOTO HATNIPSIKEHHS MPEOOPas3yioT ¢ TTIOMOIIBIO KAJTHOPOBOUHOM
KpuBO# B 3(p(heKTMBHYIO TEMIIEPATypy Nepexona T(v/y

TlepexonHoe TEmIOBOE CONPOTUBICHHE Z ), BHIMUCILIOT 11O GopMyJte

T = [T — Toop O] — [Ty (1) — Tyep()] @
P b

iy (S T(vj) 0, T, ,ef(O) — TEMINEPATYPHI TIPH BpeMeHH ¢ = () 1 pa3OMKHYTOM BBIKJIIOUATENE S,
ij (#), Tyor (1) — TEMIEpATYpEL IPH BPEMEHH 1.
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3. IIposepka npeaeabHO TONYCTHUMbIX 3HAYEHHI MApaMeTPOB
3.1. Ynapubii (HENOBTOPSIIONIMIICS]) PSAMO¥ TOK

ITean

IIpoBepka TpeneabHO IOMYCTUMOTO 3HAYCHUS YIAPHOTO (HEMOBTOPSIOIIETOCS) MPSAMOIO TOKA BHI-
MPSIMUTENBHOTO AUOLA B 3a0AHHBIX YCIOBHAX.
Cxema n3MepeHns

V4 2 S
— Bl ~

Ly

X
T
5/

lg 72 CV) N Y I o ;I

]
|
D~
T\ y

A — npubop 1 U3MepeHHs MUKOBHIX 3HAYeHUI (HarmpuMmep, aMmrepMeTp Wik ocuwinorpad); DI — ucnbityeMslit nuox; D2 — auon
i1 GJIOKMPOBKYK IIPSIMOTO HAIPsDKEHUd, MocTynauero ¢ tpancopmaropa 72; RI1 — pe3uctop sl PETYINPOBKH YAAPHOTO TOKA;
€r0 CONPOTUBIECHUE JOKHO OBITh BEJIMKO IO CPABHEHHIO C IPSIMEIM COMPOTHBIEHMeM awoga D3, eciu TakoBoil uMeetcs: (CM.
npuMeyaHue); R2 — 3alUUTHBII PE3UCTOP, COMPOTUBIEHNE KOTOPOTO JOIKHO ObITh, IO BO3MOXHOCTH, MAIBIM; .§ — 3JIeKTPOMEXaHH-
YecKMIt WIK IEKTPOHHBIM BBEIKIIOUATEID ¢ YIIOM IPOBOAMMOCTH OKOiO 180° BO Bpems mosymeprona MpsMoro (yaapHOTo) TOKa;
T1 — MOLUHBIN HU3KOBOJBTHBIM TpaHCHOPMATOP, C KOTOPOTO Yepes3 BBIKIIOUATEb S MIOAaeTCs TIOMYBOIHA MPSIMOro (YIapHOro) ToKa.
®opMa BOJHBI TOKA TOJKHA GHITH GJIH3Ka K MOTYCHHYCONAE IINTENbHOCTEIO IpiMepHO 10 Mc (unu 8,3 Mc) MpH 4acToTe MOBTOpEHUS
0KO0J10 50 (111 60) MMITY/IBCOB B CeKYHILY; 72 — MAJIOMOLLHBIN BEHICOKOBOJIBTHEIN TPaHCHOPMATOP, C KOTOPOTO Yepes auoa D2 momaercs
o6partHas moayeoaHa. Ecau 71 u T2 nurtaoTcs OT Pa3sHBIX MCTOYHMKOB, CUTHAMBI ¢ HUX ZOMXHB ObITh cCHH(a3Hb. PopMa BOXHEI
HaIpsoKeHUS JOKHA ObITh OJIM3KA K MOMYCUHYCOUIANbHOM; V' — npubop Mg M3MepeHuUs1 MUKOBbIX 3HAUY€HUI (HAIpUMep, BONETMETD
WM ocLuiorpad)

Yepr. 22

IIpuMmevanmne. B cmydac HEOOGXOOUMOCTH, MEXIY TOYKAMM X M ¥ MOXHO HOIKTIOUNTD TOCISTIOBATELHO C
BeIKJTIOYaTesieM 571 m6o guon D3, mn6o pesuctop R3. OmHAKO 5TO HE SRISICTCS 00933TCIbHBIM.

D3 — nwonm mnst 6amaHCHMPOBAaHKS TOKA, UMEIOLIH TPIMEPHO TO Xe 3HAYCHHE TIPSIMOTO CONIPOTUBJICHHUS, UTO U
HUCTIBITYEMBII O,

Ipu ucnonn3oBaHWMM pe3ncTopa R3 €ro CONMpPOTHBICHNE MOIXHO OBITh PaBHBIM IPSIMOMY COIPOTHBIACHHIO
HCTILITYEMOTO THOMA.

S1 — 371eKTpOMEXaHNICCKHM WM 3JIEKTPOHHBIN BBIKTIOUATETb ¢ YITIOM ITPOBOAMMOCTH OKOMo 180° BO BpeMs
OTPHLATEILHOTO TMONYIICPHOAA CUTHAJIA, MOCTyNalomero ¢ Tpancgopmaropa 71.

MetomMKa HCIBITAHAS

YCTaHaBIHMBAIOT HYJICBBIC 3HAYEHMUS HANPSOKCHHS W TOKA. BHIMPAMMTEIBHBIA AWON BCTARISAIOT B
MCIIBITATEABHOE THE30 B COOTBETCTBUM ¢ O003HAUEHHOM HA HEM TMOJIIPHOCTBIO U MPOBEPSIOT TEMIIEPATYP-
HBIC YCIOBHAL.

YCTaHaBIHBAIOT 3aMaHHOE 3HAYCHHE MMITYJIECHOTO OOpAaTHOTO HATIPSTKEHHUS, M3MEPEHHOTO ¢ MOMO-
IIBIO COOTBETCTBYIOLLETO TIpHOOpa V.

IMyTeM peryiupoBku R1 yCTaHABMUBAIOT 33JaHHOE 3HAYCHHE YAAPHOTO TPSAMOTO TOKA, H3MEPEHHOTO
C MOMOIIBIO COOTBETCTBYIONIECTO MpubGopa A.

Ha ucnpiTyeMblii BEIMPIMHATEIBHBIA THOMN TOAAIOT 33MaHHOE YHCIO WMITYJIBCOB YIAPHOTO MPSIMOTO
TOKa.

CnocoOHOCTh BLIMPAMHUTELHOTO THONA BBIICPXHBATh TIPSACTHHO AOMYCTHMOE 3HAYEHHE YAAPHOTO
NPSMOTO TOKA OMPEAEIISIIOT MO Pe3yJibTaTaM 3aKIIOUMTEIbHBIX U3MEPEHUH.

3anannpie yc/ioBHs

JOMXHH OBITH MPUBEACHBI CICOYIOIHNE 3HAYCHH:

a) MMIYJIbCHOE OOpaTHOE HAIIPSKECHHE,

0) yaapHbIii (HEMOBTOPSIONIHIACSA) TIPAMOI TOK;

B) MAaKCHMAJIbHOE MOJHOE CONMPOTHBJICHUE HCTOUYHHKA OOpaTHOTO HANPSKEHUS;

r) YMCJIO MEPHOIOB HA OMHO BO3ICIHCTBHE, YHCIIO BO3NCHCTBUI 1 YacTOTA MX MOBTOPEHMUST;
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) TEMITEpaTypa OKPYXalolei Cpeabl, KOPIyca WK B KOHTPOJIBHOM TOUKE;
€) TpeneabHbIC 3HAUCHUS MAPAMETPOB MOCAE 3aKIIOUUTEIbHBIX U3MEPEHUIA.
3.2. HenosTopsnomeecs: nMiyJbcHoe o0paTHoe Hanpsukenne (Vponn)

em

IIpoBepka mpeneabHO IOMyCTHMOTO 3HAYEHHS HEIMOBTOPSIOIIETOCS UMITYIBCHOTO O0OPaTHOTO HATIPsi-
KEHMS BHIMPIMHUTEILHOTO IHOIA B 3a0aHHBIX YCIOBHAX.

Cxema nu3Mepennst

D] — muo, MpOTyCKAOLIMiT OTPULIATENBHYIO TIOAYBOJIHY € LIEJIBI0 U3MEPEHHUS P

TOJBKO OOPAaTHOM BETBHM XapaKTEPHUCTUKHM MCIBITYEMOTO AKoAaa; D2 — uchbl-

TyeMblif [uon; G — KCTOYHKK IMEPEMEHHOTO HAIPSDKEHHS; S — 2/IeKTpoMexa- v 4

HUYECKUI WU 3JIEKTPOHHEI BBIKIIOYATENb (C YIJIOM MPOBOAMMOCTH OKOJO

180°), xoTOpEIit 00ecTieyrBaeT MOAauYy HANPSKEHUS HCTOYHKMKA K UCTIBITYEMO- (V) V)4 ZS

My AUOIY B TEYEHHUE OTPULIATEILHOIO MOMYIepHoaa; V' — mpubop Wi usMepe-
HMSI MIMKOBBIX 3HAYCHUIA

o

Yepr. 23

MeTomMKA HCIBITAHAS

IIpyu HYZAEBOM HANPSIKEHUM CMEIICHUS HCIBITYEMBIN BBIMPAMMTEIBHBINA IHON YCTAHABJIMBAIOT B
UCIIBITATEIBHOE THE3MIO.

BrikitiouaTens S pa3MBIKAIOT, M HANIPSDKCHUE MCTOYHUKA MEPEMEHHOrO TOKA BO3PACTAET 1O 33JAHHOTO
3HAUEHMS HETOBTOPSIOLIETOCS HMITYJTLCHOTO OOPATHOTO HANPSDKEHHS.

ITpoBepsIOT 3aHaHHBIE TEMIIEPATYPHBIC YCIOBUSL.

3amaHHOe HEMOBTOPSIOUIESCS WMITYJIBLCHOE OOPATHOE HAMpPSKEHHE MOMAIOT MyTEM 3aMBIKAHHUS BbI-
KJIIouatess S Ha BpeMsi, MpUMEPHO paBHoe moiynepuony (180°).

CocoGHOCTh AMOIA BEIIEPKUBATH MPEAEIbHO TOMYCTHMOE 3HAU€HHE HEMOBTOPSIOIETOCS HMITYJIBC-
HOTO O0paTHOTO HATPSDKEHUS ONPEAEIISIOT MO Pe3y/IbTaTaM 3aKIIOUMTENIbHBIX H3MEPECHUI,

3anannbie YCIOBHSA

JIOJXHEL OBITH TIPUBEACHBI CCAYIONINE YCIIOBHS:

a) HEMOBTOPAIOWIEECS MMIYJIbCHOE OOpaTHOE HANpsKEHUE, TeMIIEpaTypa OKPYXAloWeil Cpenbl,
KOpPMyCa WU B KOHTPOJBHON TOYKE;

0) IIMTENBHOCTb OMHOMONYTNIEPUONHOTO UMITYJIBLCA;

B) YUCJIO MMMYJIbCOB U YaCTOTA MOBTOPECHMSI.

IIpumMmevanme. YacroTa MOBTOPCHUS MOIKHA OBITh TAKOM, YTOOBI TCTUTOBOM 3G eKT BO3ACHCTBUSA HA ANON
OIHOTO MIMIIY/IbCA MOJHOCTBIO MCU€3al A0 MOSBICHUS CICAYIOIIETO UMITY/IbCA.

I) MpeaeNbHbIe 3HAYCHHS TApAMETPOB TOCHE 3aKIIIOUNTENHHBIX U3MEPEHHIA.
3.3. O0paTnas paccemBaeMas MOINHOCTD JABMHHBIX BHINPIMHATEJILHBIX JHOAOB M BHINPIMHTEIbHBIX
JTHOZIOB ¢ YNPAaBJIsieMbIM JABHHHBIM NpoOoem

e

Takye MeTombl MCNBITAHHMI TpPEIHA3HAYCHBI UISI TIPOBEPKH CJICAYIONMX TPEACIBHO TOMYCTHMBIX
3HAUECHUI OOpaTHOM PacCcEeMBAEMOM MOIIHOCTH JIABUHHBIX BBIIPSIMHUTEILHBIX JUOIOB U BBHIIPSIMHUTEIBHBIX
JTHOIOB C YNPABISIeMBIM JIABHHHBIM MIPOGOEM:

a) MMMYJIbCHOM (HEMOBTOPSIOWIEHCS) OOpaTHO# pacceuMBaeMOil MOLITHOCTH;

0) TOBTOPSIIOLICHCS UMITYJIBCHOM OOpaTHO#M paccenBacMoOi MOLIHOCTH;

B) CpeaHeil oOpaTHOM pacceuBacMOi MOLIHOCTH.

IpenenbHO HoMycTMMBbIE 3HAYEHMS OOpPATHOM paccerMBacMoOil MOIIHOCTH, TpuBeacHHbe B . III,
OCHOBaHBl Ha TIPEIINMOJIOXEHUHM, UYTO BOJIHA OOpaTHOTO TOKA MMeET TpeyroabHylo ¢dopMmy. Ecmum meron
TIPOBEPKM TIPEACTHLHO MTOMYCTHMOTO 3HAYEHMS TIPH TAaHHOM (POpMe BOJIHBI TOKA MOXET OKA3aThCS 3aTPY/I-
HHUTEJIBHBEIM, TO MOXHO UCIIOJIB30BaTh Apyrue ()OPMBI BOJIHBI, JAIOLIHE CPABHUMBIC PE3Y/IBTAThHL.

PekoMeHIyI0TCS CeayIo1e TPH METONA MPOBEPKH:

A — 1nipu 00paTHOM TOKE, UMEIOLIEM (POPMY BOJIHBI, OJIM3KYIO K TPEYTOJIbHOI;
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B — nipu o6paTHOM TOKe, MMEIoIEM (POpPMY BOIHBI, OJIU3KYI0 K CHHYCOUIATBHOI;

C — npu 0O6paTHOM TOKE, MMeIoLIeM (HGOPMY BOJIHBI, OJIM3KYIO K TIPSIMOYTOJIBHOM.

Kak npaBuio, MeTonsl A U B pUMEHSIOT ISt MOIIHBIX MpUuOopoB, MeTon C — I MajJOMOITHBIX
TpUOOPOB.

OO0patHas pacceuBaeMasi MOUIIHOCTh MCTIOJNB3YEMOrO AMOAA paBHA TMPOMU3BENACHUIO W3MEPEHHBIX
3HAYEHUI JABUHHOTO TIPOOUBHOTO HAMPSIKEHWS U COOTBETCTBYIOLIETO OOPaTHOTO TOKA.

JMMTENBHOCTD MMITYJILCA #,, OMPEENIAIOT KAaK PACCTOSHME MEXAY TOYKAaMH, COOTBETCTBYIOLIMMH
50 %-HOMY YPOBHIO aMIUTUTYAHBIX 3HAUCHUI UMITYJIbCHOTO TOKA.

IIpennoyTUTENbHBIMM 3HAYCHUSMHU JJIMTEIBHOCTH UMITy/Ibca aBsiorcs: 10, 40, 100 mkc.

Merton A
Cxema H3mepeBns

Cxema 1151 IPOBEPKH MPEEJIHHO JOMYCTHMOTO 3HAYEHHAS OOPATHONM PACCEMBAEMON MOITHOCTH JABHHHBIX
BbHIIPAMHUTEC/IBHBIX THOAOB ¢ YNPABJIACMbIM JTABHHHbIM npo60eM
(MeTOox MpH 00PATHOM TOKE, HMEIOMIEM TPEYTOJIbHYI0 (JOPMY BOJIHBI)

77 Rl /€2§ 4 [:SZ o <—I€ﬂ5— _é_
afef e u I :
s |©O7 @ [ =

—
M2

77777,

D4 — vcnipityemblii quon; G — MCTOYHUK peryJIMpyeMoOro nepeMeHHOro HampspkeHus; DI — BuInpsiMUTeNbHBII auoa; RI — Toko-

OrpaHMYMBAIOLIMIT pe3ucTop; C — KOHIEHCATOP 1€ peMEHHOI eMKOCTH WISl PeryIMPOBKU [UIMTENBHOCTH UMITYNIbCA; R2 — mepeMeHHBbIiH

PE3UCTOp Ui PEryJIUpOBKU OOpaTHOro Toka; D2 — GNOKMpYIOWMIT AHOA, NMPU HEOOXOAUMOCTH; S — 3MEKTPOMEXAHMYECKUI WIH

3JIEKTPOHHBII BEIKJIIOYATENb 1S pa3psaak KoHAeHcaTopa C (HanmpuMmep, pa3spsaaHHK WIH THPUCTOP); R3 — Ge3bIHAYKTHBHBIH PE3HCTOP

U1l U3MepeHust Toka; M1 — mpubop (Hampumep, ocLiUiorpad) Ansi H3MEPEHHS HMITYILCHOTO MPOGHMBHOTO HampspkeHus; M2 —
npuGop (Hanpumep, ocuwiiorpad) s U3IMEPEHHs! UMITYILCHOTO OGPaTHOrO TOKa

Yepr. 24

IIpuMmeuvannme. BMecto M1 m M2 MOXeT ObITb MCHONb30BAaH OAWH MNpHOOp (HANpHUMEp, ABYXJIyYEBOM
ocumwniorpad).

B cryyae HeoOGXOMMMOCTH:

D3 — GnoKUpyOIIMii IO C OBICTPHIM BOCCTAHOB/IEHHEM; R4 — TOKOOTrpaHMYUBAIOLINI pe3ucTop; ¥V — BOMLT-
METP IOCTOSIHHOTO TOKA; (.2 — UCTOYHHK NOCTOSTHHOTO HAaNpPSKEHHS.

MeTonuka HCIBLITAHAS

1) B caydyae HEOOXOIMMOCTH TONCOCAMHSIOT HCTOUHHMK MOCTOSSHHOTO HamnpspKeHust G2.

2) WCTOYHMK MepeMEeHHOTO 00paTHOro HanpsokeHHusT G1 v pe3ucTop R2 peryaupyloT Wi NnpeaBapHu-
TEJBHO HACTPAMBAIOT TAKMM OOpPa3oM, UTOOBI MOMYyYHUTh 3aJaHHOE 3HAYEHHE pPacCeHBaeMOM MOLIHOCTH
TyTEM PEeTYJIMPOBKH HANPsDKCHUsE HA jmone D4 no 3HaueHUs V| pg)pas M TOKA Yepes auon D4 1o 3Ha4eHHUS
I pryrMm (cM. 1. 3.1, mpuMeyaHue).

3) Bexmouatenb S7 3aMBIKAIOT, YTOGH paspsiauTh KoHAeHcaTop C 4yepe3 MCMBITYeMBbIH AMOL B
obparHoM HampawrieHuH. KonneHcarop C perynmpyloT A0 MONAYYeHUs 3aJaHHON IIUTENBbHOCTH UMITYJ/IbCa
t,. Bexmouatenb S/ 3aMBIKAIOT, ¢ TEM YTOOBI NOJYYMTh E€AUHHYHBIA HMMIIYJIBC C LIEJNBIO TNPOBEPKH
MOWIHOCTH Ppgps WM PSiJI TOBTOPSIIOIIMXCA UMITYJIBCOB ISl IPOBEPKH MOMIHOCTH Pppps.

4) OG6paTHYIO pacCeHBaEMyI0 MOIITHOCTb BEIYMCISIOT TIO TMTOKA3aHUAM U3MEPUTENBHBIX MpubopoB M1
U M2, mist BBIYKMCIICHUS CPEeIHEeil 0OpaTHOI pacceMBacMOi MOLWIHOCTH HEOOXOOUMO YUUTHIBATH IJIMTE/Ib-
HOCTb MMITYJIbCA M YaCTOTY MOBTOPEHUSI.
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Meton B

Cxema u3Mepenust

Cxema 1711 IPOBEPKH MpPeAe/bHO AOMYCTAMOTO 3HAYEHHS O0PATHON pacceMBaeMoii MOIIHOCTH JIABHHHBIX
BBIMPSIMATEIbHBIX AAOIOB W BHIIPSMHATEIBHBIX TUOIO0B ¢ YNPABJISEMBIM JJABHHHBIM NPOOOEM
(MeTox ¢ HCIO/Ib30BAHMEM OOPATHOTO TOKA ¢ MOJIYyCHHYCOMTABHOM (hOPMOil BOJIHBI)

23 R4

A 62

”’ ~

77.

DI — ucnpityemsiii xuon; G — UCTOYHWK PETYANPYEMOro MEPEMEHHOTO HanpsikeHus; D] — BHIPIMHUTENbHBIH auon;, RI1 — Toko-
OrpaHMYMBAIOIIN pe3ncTop; C — KOHICHCATOp MEPEMEHHON eMKOCTH ISl PETYIMPOBKH [UTHTEIBHOCTH UMITYJIbca; R2 — mepeMeH-
HHIIf Pe3nCTOp IS PETYIMPOBKH OOPATHOTO TOKA; S — 3MEKTPOMEXaHMUECKW WIW 3MIEKTPOHHBIM BHIKIIOUATENb I Pa3psaku
KoHzieHcaTopa C uepe3 IepBHYHYI0 OOMOTKY TpaHcdopmaropa 7, (Hampumep, paspsfiHHK WiH THpHCTOp); T, — TpancdopmaTop
BBICOKOTO HampsokeHus; PM — MCTOYHVK NPEABAPWUTENIFHOTO TOAMATrHMUMBAHUA MO0 HHOE COOTBETCTBYIOLIEE YCTPOMCTBO WIS
NPeIOTBPAILECHNA HACKILIEHUS T, ; D2 — GnoKupylommii 1uos, npyu He0OX0MMMOCTH; R3 — Ge3bIHAYKTHBHBIM DE3UCTOD sl U3Mepe-
HMA ToKa; M1 — mpuGop IS U3MepeHus] MMITYJILCHOTO NMPOOUBHOTO HAMPSDXEHUA (Harmpumep, ocuuiorpad); M2 — npubop mns
HM3MepeHHs UMITYJIbCHOTO 00paTHOTO TOKA (HampUMep, ocLuuiorpad)

Yepr. 25

IlIpumeuvanme. BMmecto MI m M2 MOXeT ObHITb MCHOJb30BAH OOWH TNPHOOP (HAaIpuMep, ABYXJIYYEBOI
ocuwuiorpad).

B cnyuae HeobxomuMocTH:

D3 — 6moxupyIolmuit IoA ¢ OLICTPBIM BOCCTAHOBACHHEM; V — BOJLTMETP MOCTOSTHHOTO TOKa; R4 — TOKOOIpa-
HUYMBAIOIWN pe3ncTop; (2 — HCTOYHHK MOCTOSAHHOTO HANPSKEHUS.

MeToauKa HCIBLITAHAS

1) B cayyae HEOOXOAMMOCTH MOACOCIUHSIIOT HCTOYHMK MTOCTOSHHOIO HanpsokeHus G2.

2) HMcTOYHMK mepeMeHHOro o0paTHOro HanpsokeHus: G1 U pesuctop R2 peryaupyloT uiM npeaBapu-
TEJBHO HACTPauBalOT TaKUM OO0pa3oM, UTOOBI TMOJYUYUTh 33JaHHOE 3HAYEHHE PACCEHMBAEMOM MOIIHOCTH
MyTEM YCTAHOBKMW 3HAYCHUIA VBR( RM) ¥ I( BRYRM (cM. m. 3.1, npuMeyaHue).

3) Beixkmouatenb S 3aMBIKAOT, YTOOBI paspdauTh KoHmeHcaTop C depe3 TepBUUHYIO OOMOTKY
TpaHchopmaropa Tr. Kongencatop C peryiupyior A0 MOJXYyYEHUS 3aJaHHOM JUIMTEILHOCTU MMITYIbCA f,,.
Brixymouatesp 57 3aMBIKAIOT, ¢ TEM UTOOBI TIOJIYUNTh SIMHUYHEIN UMITYILC ¢ HEAbI0 MPOBEPKH MOIITHOCTH
Ppop vy pal OBTOPAIOIIUXCA MMITYJILCOB [UIA IIPOBEPKU MOLUIHOCTH Pppas

4) OO6paTHYIO paccermBaeMyl0 MOITHOCTb BBIUUCIISIIOT MO MOKA3aHUSAM U3MEPUTENbHBIX NPUOOpoB M1
U M2; n1as BBIYMCAEHUS CPEIHEN 0OpaTHOM paccemBaeMoOi MOIIHOCTH HEOOXOIUMO YYUTHIBATH ITUTEIb-
HOCTb MMMYJIbCA U YACTOTY MOBTOPEHMSI.
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Meron C
Cxema m3mepennust
CxeMa U MPOBEPKHA NPeebHO TOMYCTAMOrO 3HAYEHAS OOPATHOM PacceHBAEMOil MOMHOCTH JIABAHHBIX

BbIIPAMHUTC/IBHBIX THOA0B U BHIIPAMUTEC/IBHBIX THOAO0B ¢ YIPABJIACMBIM JTABHHHbIM npoﬁoeM
(MeTox ¢ NCTOIb30BAHMEM OOPATHOTO TOKA ¢ MPAMOYTOJIbHO# (hOPMOii BOJIHBI)

R7 R2 Dl R4
+
61(% 7N 62
- D — vcnibityemblit tuon; G — perynupyeMblii TeHEpaToOp UMITYJILCOB C
¢opMoi¥i BOSHBI, 6M3KO0M K TIPSMOYTOJNBHOM, KaK MOKAa3aHO Ha 4yepT. 27;
{1} O — RI1 — TOKOOTpaHWYMBAIOLLUI pe3UCTODP; R2 — MepeMEeHHBIH PE3UCTOp LISt
73 PEeryIMpOBKU 0OpAaTHOTO TOKA; R3 — OE3bIHAYKTUBHBIN PE3UCTOD IS U3-
MepeHust Toka; M1 — mpubop Ui U3MEPEHUSI UMITYJILCHOTO HATIPSKEHUS
M2 ) M7 JIAaBMHHOTO TTpo6os (HampuMep, ocumiuiorpad); M2 — npubop mia uzme-
PeHMSI IMITYJIbCHOTO O0paTHOTO TOKa (HampuMep, ociuniorpad)
7. Yepr. 26

IIpumeuanue. Bmectro M1 u M2 mMoxer ObITh HMCIONB30BaH OAMH TpUOOp (HampuMmep, ABYXIY4CBOM
ocuwuiorpad).

B cayuae HeoOxommMocCTH:

D1 — GaoxkupyoIui 1104 ¢ OBICTPLIM BOCCTAHOBJICHHEM, V — BOJIBTMETP ITIOCTOSTHHOTO TOKa;, R4 — TOKoOOIpa-
HUYMUBAIOMIHN pe3ucTop; G2 — UCTOYHUK ITOCTOSTHHOTO HANPSKEHYS.

®opma BOJHBI

A yﬂ/:;_!
—s0—R—1,
10%-
ir [

t,, — CPeIHSI JINTENBHOCTD UMIIYIBCA; 1, ... 0,215 £ 0,21,

Yepr. 27

MeTomuKa HCIBLITAHAS

1) B cayyae HEOOXOAMMOCTH MOACOCIUHSIOT HCTOYHHK MOCTOSITHHOTO HanpsokeHust G2.

2) T'enepatop MMINyaLCOB (G peryiupyioT OO0 TNOJYYEHMUS 3aJaHHOH [UIMTEIbHOCTH UMIYILCA 1,
YHCJIa UMITYJIBCOB U YaCTOTHI TIOBTOPEHHS.

3) AMIIMTYQY MMIYAbCA PETYJIUPYIOT 10 MOAYYCHUS 3aIaHHOTO 3HAYEHMSI.

4) OO6paTHYIO paccerMBacMyl0 MOILIHOCTb BBIUMCISIOT M3 MOKA3aHUN U3MEPUTENbHBIX MpubopoB M1
U M2; nng onpeneneHUs: cpeaHeil oOpaTHON paccemBaeMOM MOIIHOCTH HEOOXOAUMMO 3HATh JJIUTEAbHOCTD
HMITYJIbCA M YACTOTY TTOBTOPEHUS.

3anammbie ycaosust (st metonos A, B m C)

1) AMnynabcHass (HenmoBTOpPSIOLIAsICI) OOpaTHasl pacceMBaeMasi MOILIHOCTb, MOBTOPSIOLIASICA WM-
MyJbCHAsT OOpaTHas pacCeUBAEMasi MOLIHOCTD MU CPEOHSSA 00paTHAs PacceruBacMasi MOLLHOCTD.

2) JIMTeNbHOCTD UMITYJILCA 7.

3) Umcao MMMyAbCOB M YacTOTa MOBTOPEHMUS.

4) TeMnepaTypa OKpyXalolleh cpelbl, KOpnyca WM B KOHTPOJBHON TOUKE UCTIBITYEMOTO Mpuoopa.

5) TlocTosiHHOE O0paTHOE HAMpPSXKEHUE, MPU HEOOXOTUMOCTH.

IIpumeuanue. Ecny pazépoc HaNIpsiKeHUsI IABUHHOTO TTPO00S BEJINK, TO PETYIMPOBKA aMIUTUTYIAbl MMITYJIbCA
00paTHOTO HAaNpPSKEHMS] MOXKET ObITh 3aTpygHUTEeNbHa. Kak mpaBwio, oOluee MOMHOE CONPOTHBICHHME HACTOIBKO
BEJIMKO, YTO TIPM WM3MEPEHMSIX, MPOBOAUMBIX Ha Pa3UUYHBIX NMpUOOpax, MMEET MECTO CYIUICCTBCHHOC pPa3invve B
00paTHOI1 paccerBacMO MOIIHOCTH. 3JHAUYCHUE UMITYJIbCHOTO HANPSKEHUSI CXEMbl B PEKHUME XOJIOCTOTO XOAa YIOOHO
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VYCTAHABINBATb B 3aBHUCHUMOCTH OT CYMMBI MHHHUMAQJIBHOTO M MakKCHMAJIBHOTO 3HAYCHHUH HAIPSIXKCHHsA JABHHHOTO
npo6os. OblIee COMPOTUBICHIE CXEMBI, BKIOUaoLIeil B cedss GI, R1 u R2, MoXeT OBITb BHIMUCIICHO 1O PopMyIie

VierrM - IBRRpyip )
o0paTHasg MOIIHOCTD -

Rtot(Ztot) =

4, TepMOUHKIHYECKOE HCILITAHAE
ean

OnpeaeneHue B pe3yIbTaTe UCTTBITAHUS HAa CPOK CIIYXGBI CMIOCOOHOCTH OIpee/IEHHOTO THIA JMONOB
BHIIEPKUBATh KOMEOAHMS TEMIIEPATYPHL IIEPEXOA.

HcnbrraTenpaas cxema 0 ¢opMa HCMBITATENLHOTO CHIHAJA

L___‘jr f

T_ Dsiz NN

D — ucnbiTyeMblit fuon,

Yepr. 28

MeTomMKa MCIBITAHHASA

Jvon ciaemyeT HarpeBaTh 33JaHHBIM TOKOM, BEJTHUHHY KOTOPOTrO NMPEeINOUYTHTEIbHO BLIOMpaTh O/M3-
KOW K 3HAaUE€HUIO MAKCHUMAJbHOTO CPEIHETO MPSIMOro TOKa IO TeX MOp, MoKa He OyAeT MOCTMTHyTa
TeMIiepaTypa nepexona, jexaias B quanasoHe Mexny 3¢p¢eKTHBHOM TeMIepaTypoil nmepexona o) YU 1)
—20°C.

I[IpumMeyanue. [Ipy uCnHTAHUN NPHOOPOB, BKIIOUEHHBIX MOCIEIOBATEIbHO, TEMIEPATYPA MOXET HAXOAUTh-
CS MEXKAY #,p I Ly — 30°C.

3areM BBIKJIIOUATEND .5 pasMBIKAIOT M THOM OXJIAXKIAIOT A0 3(PEKTHBHOM TeMIepaTyphl Mepexona, He
npesobiatoineii 40 °C,

BpeMs HarpeBa He JOMXHO TIPEBHIIIATE 6 MUH, 4 BpeMs OXJIAXIeHUI — 8 MHH.

HcnbiTaHue OPOBOOAT B TCUSHHE 33JaHHOTO YHCIA ITUKJIOB.

IMTapaMeTphl, Ha KOTOpPBIE MOXET MOBIUATHh UCIIBITAHHUE, CASAYeT U3MEPSTh 10 U MOCJE UCHBITAHMS.

I'nmasa V.IPUEMKA 1 HALEXHOCTD
PA3JIEJT ITEPBBIN. BJIEKTPUYECKUE VICIIBITAHUSA HA CPOK CJIVXKBBI

1. Oomme TpedoBanus
CMm. MBK 747-1, . VIII, pa3n. TpeTwii, m. 2, MMeIOIIUIT aHATOTHYHOE Ha3BaHUE.
2, CrnenuanbHbie TpeOoBAHUS

2.1. TlepeyeHp HCTILITAHMI HA CPOK CIYKOBI

J19 BEMIPAMUTENLHBIX THOMOB TIpeYeHb UCTIBITAHUI Ha CPOK CITYXOB NMpUBEIEH B Tab. 2.

2.2. Ycaosus npoBeieHHs NCNBITAHMI HA CPOK CJIYKOBI

VcaoBusa NpoBeieHUS MCTBITAHWI W MCIBITATEILHBIE CXEMBI MpUBEIECHB B Taba. 2. TTpoBoguMbie
HCTBITAHNS YCTAHABIMBAIOTCH B YACTHBIX TEXHHUECKHX YCIOBHUSX.

2.3. Kputepnu 0TKa30B H NapaMeTpPhI-KPATEPHH TOTHOCTH NP MPHEMOCIATOYHBIX HCIBITAHUAX

IMapamMeTpBI-KpUTEPHH TOTHOCTH, HX KPUTEPUH OTKA30B M YCIOBHS U3MEPEHUI IIPUBEACHBL B Ta0. 1.

IIpumeuanue. [lapamerpnl ciegyeT U3MEPATh B TOHM IOCIACIOBATEIBHOCTH, B KOTOPOW OHV IPUBOAATCA B
Tabma. 1, Tak KaK M3MEHECHUS TIapaMETPOB, BLI3BAHHBLIC OTIPEACICHHBIM MEXaHM3MOM OTKA30B, MOTYT OBbITh OJHOCTBIO
WIM YACTUYHO CKPBITH M3-32 BO3ACHCTBYSA OPYTHX U3MEPEHU.
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ITapamMeTpbI-KpUTEPUH TOHOCTH NPH MPHEMOCIATOUIHBIX HCIIBITAHMSAX,
TPOBOAAMBIX MOCJIE€ UCHBITAHAN HA CPOK CIYXKOBI

Ta6auua 1

IMapamerpoi-kputepun | Kpurepun otka3os .
TOTHOCTH J— VcenoBus uaMepeHuit
Ip > 2. USL ITpu BepxHeM 3HaueHuu Vi (Vp = Vpp) ¥ HAUBBHICIIEH TeMIIEpaType,
3amaHHbIX 1y Iy
Ve >1,1- USL Ilpn BepxHeM 3HaucHNM Iz, 3amaHHOM M Vi

IIpumeuanue. (—) USL — OroBOpeHHOE BepXHEe NPEICTbHOS 3HAUCHHUE,

Tabauma 2
YcaoBus npoBeeHns HCMBITAHMA HA CPOK CIyXKObI
Haume- VenoBus UCTIBITAHUS
HOBaHNE UcnritatensHas cxema [NosicHenus
HCTIBITAHUSA Tok Hampsxenne Temmepatypa
Homroseu-| (Cm. MOK CHUHyCOMIAMBbHOE (Cm. MBK R; — narpysou-
HocTb (mpu | 747-1, tn. VIII, [HanpsxeHue Ha vac- [747-1, rn. VIII, HBII1 pe3ucrop*
aKTUBHOM pasm. Tpetuit, |tore 50 wm 60 T'u.  |pasm. Tperwmit, R,
Harpyske) m. 2.1.5) ITvkoBoe 3Haue- |[m. 2.1.3)
Hue pasuo 100 % .
Vewm
Honropeu-| DKBUBaJICH- CYHyCOMIaNbHOE (Cm. MBK C; DOIXEH MMEThb
HOCTb (TIpM | TeH IPEIeNbHO |HampskeHue Ha vac- (747-1, ra. VIII, HAMOOJLIIEE 3HAYC-
E€MKOCTHOM |momyctumMoMy |toTe 50 wmum 60 I, |pasm. TpeTuii, £, |HME EMKOCTH, 3afaH-
Harpyske) 3HAYCHUIO ITukoBoe 3Haue- |m. 2.1.3) Hoe B TY;
CpemHero mnpsd- |Hue pasHo 100 % R¢ — TOKOOTpaHH-
MOTO TOKa TIpH | Vayas YHBAIOLINHA pe3nc-
€MKOCTHOM Ha- TOpP, CONMPOTHRIICHAC
Tpy3Ke KOTOPOTO TOJKHO
OBITh 32JAHO B COOT-
BeTCTBYIOLMX TY¥;
R; — Harpy3ou-
HBII1 PE3UCTOp
ObpatHOE — CHHycoumanbHOe Hawusricmag R ¢ — Toxoorpanmu-
CMEIICHUE HamnpsKeHNe Ha yac- |TeMrmeparypa, YHBAIOWIMI pe3nc-
110 TICPEMEH- tote 50 win 60 T'u. |mpu KoTOpOI TOp*;
HOMY TOKY TukoBoe 3Haue- (3amaetca Vppy, D — 6noxkupyio-
IIPY BBICOKOIA Hue paBHO 100 % WIMiA THOI,
TEMIIEPATYPE Vewm
Tepmouu- I (nonycu- 3apucut ot Ipu R;| ¢,,=25°C R; — conpomsne-
KJINYECKOe  |HYCOMITAIbHOI HHE 3TOTO pe3ncTopa
HcTbITaHue | hopMBI YacTo- R, IOKHO OBITH TIPH-
Toit 50 W GAM3NTEILHO PABHO

* MoxeT ObITb TAKKe MCIOJb30BaHA CX€Ma TaK HA3bIBACMOM «(PMKTHBHOM MOIIHOCTH».

60 I'u) gomxeH
OBITb JOCTATO-
YeH IJI1 Harpe-
BaHHA IO t(vj)**
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3¢ HeKTHBHOMY
COTIPOTHUBIICHHIO
HMCHBITYEMOTO THONA

2.4, TTapameTpoi-KpHTEpHH rOAHOCTH M KPHTEPHM OTKA30B NPH HCOLITAHASX HA HAJNEXKHOCTH
Ha paccMoTpeHuM.
2.5. TIpouenypa, KOTOpOIi CIEAYIOT B ClIydae OMMOKHA BO BpeMsl HCIBLITAHMIA
Ecnu otka3 mpubopa MpoM30OLIeN B pe3ylbTare OMMOKH BO BpeMsS HMCIBITAHHA (HEHCIPABHOCTH
MCMBITATEABHOTO WIM HM3MEPHUTEIBHOIO OGOPYIOBAHMS WM OLUMOKHM OmNepaTopa), TO OH JOJLKEH OBITh
3aperMCTPHPOBAH B MPOTOKOJIE HCIIBITAHHS C YKa3aHHEM IPHYHHBI OTKA34.
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