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lNpepucnosue

1 MOArOTOB/IEH loCyAapCTBEHHbIM — HayuyHbIM  YUpeXAeHMeM  «BcepoccuiACKUin  HayyHOo-uccriefoBa-
TENbCKNA  VHCTUTYT  371eKTpMdMKaLmMmM  Cenbekoro  xossinctea» (BUACX) Ha oOcHOBe COGCTBEHHOTO JfiepeBoja  Ha
pyccKuii SA3bIK aHMN0SA3bIMHON BEPCUM MEXAYHAPOAHOT0 CTaHAapTa, YKa3aHHOro B NyHKTe 4

2 BHECEH TexHnueckum KomuTETOM MO CTaHgapmisaumm TK 039  «3HeprocbepexeHne, 3aHepretude-
cKasi 3pPEKTVBHOCTb, SHEPTOMEHEDKMEHT>

3 YTBEPXAEH VI BBEAEH B [ENCTBVE [Mpukasom ®efepasibHOro areHTCrBa Mo TeXHWYECKoMy pe-
Y/IMPOBaHMI0 U METPOOTK OT 27 nioHa 2016 1. Ne 700-cT

4 Hactoswumii CTaHgapT SBNseTcs MOAMGMLMPOBAHHLIM MO  OTHOLLEHWIO K  MEXAyHapoAaHoMy CTaHaap-
Ty MOK 62509:2010 «Perynatopbl 3apsfki  akkyMynsaTopHblX OGatapeli Ans  (OTOafekTpudeckux cuctem. Pa-
6oune xapakTepucTukm u  doyHKUmoHpoBaHe» (IEC  62509:2010 «Battery charge controllers for photovoltaic
systems — Performance and functioning», MOD) nyTeM W3MEHeHVs OTAefbHbIX pa3 (CoB, 3HAYEHWA Mo-
Kasaresieil. CCbl10K), KOTOPbIE BblAesieHbl B TEKCTE KyPCUBOM.

BHeceHVe ykazaHHbIX TEXHWYECKUX OTKIOHEHWA HanpaBMeHO Ha Y4eT MoTpeGHOCTel  HaLMOHabHOW
3KOHOMUKM  Poccuiickoli  depepaumi M OCOGEHHOCTE 00bEKTa CTaHdapTU3auMKM, XapakTepHbiX A7 Poccuid-
cKoin deaepauyn.

HavmMeHoBaHVMEe  HACTOALLEro  CTaHfapTa W3MEHEHO OTHOCUTESIbHO  HaVIMEHOBaHWSI  YKA3aHHOrO  Mexay-
HapoAHoro cTaHjapTa A1 npveeaeHns B cootseTcTeue ¢ FOCT P 1.5—2012 (nyHkT 3.5).

CBefieHMsi O COOTBETCTBMM  CCbIIOYHbIX HALMOHA/IbHLIX  CTAHOAPTOB  MeXAyHapoAHbIM — CTaHJapty W [o-
KYMEHTY. WCMOMb30BaHHbIM B KAYECTBE CCbUIOYHbIX B MPUMEHEHHOM MEXOyHapoaHOM CTaHgapTe, NpuBeaeHbl
B [LONO/HATENIbHOM NpusioxeHnn JA

5 BBE/EH BINEPBbIE

MpaBnna nNpMMEHEHUs HacTOAWEro cTaHgapTa ycTaHosneHbl e TOCT P 1.0—2012 (pasgen 8).
VHhopmaums 06 M3MEHEHMAX X HacTOSAWEMY CTaHAapTy ny6nukyeTcs e exerogHom (Mo COCTOSHMIO Ha
1 AHBapsA Tekylero roga) MHopmaunoHHOM YykasaTene «HauuMoHasbHble CTaHA4apThi». a ouLmasbHbINi
TEKCT W3MEHEHWA M MOMPaBOK — € eXEeMEeCHAYHOM WHOPMaLVOHHOM YKasaTene «HauuoHanbHble cTaH*
JapTbi». B cnyvyae nepecmoTpa (3amMeHbl) MM OTMEHbl HacTOAWEro craHjapTa COOTBeTCTBYyHLee
yBeAoMeHne 6yaeT Ony6b/MkoBaHO B GamKalilleM BbIMYCKe eXeMeCAYHOro MHMOPMaLMOHHOIo ykasaTens
«HauunoHanbHble cTaHgapThl». COOTBETCTBYLWAan MHpopMaums, yBeLOMNEHNS N TEeKCTbl pasMeLlanT-
CcA TaKke B WMHKOPMALMOHHON cucTeme 06Lero nosb3oBaHus — Ha odmumasibHOM cainTe defepasbHOro
areHTCcTBa N0 TEXHUYECKOMY PerynnpoBaHuio U MeTpoaorun B ceTun MIHTepHeT (www.gosl.ru)

© CraHgaptvHdgopm. 2016

HacTosilmiA  cTaHOapT He MOXET OblTb MO/IHOCTBIO WM YacTUUHO BOCMPOM3BEAEH, TUPaXMPOBaH M pac-
MPOCTPaHeH B KauecTBe OMLMA/IBHOTO M3faHusl 6e3  paspelleHus defepasibHOro areHTcTBa Mo TEeXHUYECKo-
My PEerysIMpoBaHuto 1 METPOSIOMAN
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HAUWOHANBLHBIN CTAHAOAPT POCCUWMCKOW OELEPALUMN

CUCTEMbI ®OTOS/TIEKTPUYECKVE.
KOHTPOJIIEPbI 3APALA

Pa6ouvie XapakTepucTVKv, oyHKLIIOHMPOBAHME U UCTIbITaHNS

Photovoltaic systems. Battery charge controllers. Performance, functioning and tests

[Jara BBegeHns — 2017—03—01

1 O6nactb NpUMeHeHus

HacTosmin  cTaHOapT — pacnpoCTpaHseTCs Ha  KOTPO//iepbl  3apsfa, WCMosb3yeMble CO  CBUHLIOBO-KUC-
JNIOTHbIMW ~ aKKyMY/IATOPHbIMW -~ GaTapesmn  (AB) B HaseMHbIX  (DOTOSMEKTPUYECKMX — cucTeMax. CraHpapT — ycTa-
HaB/MBAET MUHVMa/IbHble TpebOBaHUA K pabouyM  XapaktepucTvkam U (OYHKUMOHMPOBaHWIO  KOHTPO//1IEPOB
3apsiia M COOTBETCTBYHOLLME METO/b! UCTIbITAHWIA.

Llenb HacTosillero craHgapta — obecreyeHne HadeXHOCTM paboTbl KOHTPO//IEPOB 3apsfa W yBenvye-
H1e cpoka cryxobl Ab.

B HacTosiLLem cTaHapTe paccMaTpuBatoTCs crieaytoLLye thyHKLM KOHTPOSIIEPOB 3apsiia:

* ynpas/ieHve 3apsaomypaspanom Ab:

* B3aMMopelicTBME C hOTOINEKTPUYECKOI GaTapeeii (PB), 3apspxatoLlein AB:

* yMNpaB/ieHMe Harpy3Kou;

* (OYHKLWN 3aLLATDI;

* (OyHKLWM B3aIMOAEICTBIIS C OnepaTopoMm (nosib3oBartesiem).

KoHTpor/iepbl 3apsfa Tawke MOryT OCYLWECTBAATb WHble YnpaBsiowme yHKUMM MpU  YCIoBUW, YTO Bbl-
NOJHEHVe 3TUX OYHKLMIA MPOBEPSIETCS COOTBETCTBYHOLLMMU UCTbITAHUSIMM.

HacTosumin - ctaHgapT pacrnpocTpaHseTcd B TOM  uuc/ie Ha  KOHTPO/Ulepbl 3apsga € LUMPOTHO-UMMY/IbC-
Holi Mmopynauuweli Toka 3apsga  (LUM-koHTposiepbl) W KOHTPOSUIEpbl 3apsfa C  (pyHKUMel cnexeHus 3a  Tou-
KO MakcMMautbHOM MoLHOCTM (CTMM-KOHTpO/IEpbI).

MpumevyaHne — [Ona obecneyeHnss adpcpektuBHOro 3apsga AB B KOHTpo/Ulepax 3apsfa  [OryckaeTcs  nprime-
HATb  pasnuHble  MeTofbl, TPeOOBaHWS HACTOSLLErO CTaHapTa He  OfpaHUMYMBAOT  BOMOXHOCTM  MPUMEHEHWS  PELLIEHUIA,
He BK/IOUEHHbIX B HACTOSILLMIA CTaHAaT.

Hactoswmin - cTaHgapT NpYMEHMM  Talke K KOHTposUviepam  3apsja, WCnonb3yembiM C  ApYyrMMK - Tunammy
AB. Hampumep C HVKENb-KaAMMEBLIMW. WA  APYIMWA  HakoONUTENsAMU 3Heprun. B aTom  cnydae  Heobxoaymo
UCMO/b30BaTb  COOTBETCTBYIOLLMIE  3HAYEHUS] HanpsbkeHuin anemeHTa AB W, BO3MOXHO, CKOpPPEeKTMpoBaTb Tpe-
60BaHMA K WCMbiTaTeslbHOMY OOOpPYAOBaHWMIO, €CAM  KOHTPO/UIEpbl 3apsga  paccunMTaHbl Ha  HampshkeHus  Bbille
120 B nnm 1ok Bbiwe 100 A.

Hactosawmin ctaHgapT [O/KeH MNpUMEHATbCA coBmecTHO ¢ TOCT P M3K 62093 B 4acT, He paccmo-
TPEHHO/ B HaCTOsLLEM CTaHAapTe, B TOM uuc/iie B 4acTu TpeboBaHWA M METOLOB WCMbITaHWA, CBSI3aHHbIX C
BHELLIHVMW BO3JENCTBYSIMU 1 YCIOBUSIMIA SKCTI/TyaTaLyv KOHTPO/UIEPOB 3apsife.

W3paHue odovumansHoe
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2 HopmaTuBHbIE CCbIIKK

B HacTosiLLem cTaHfapTe MCMoNb30BaHbl HOPMATUBHBIE CCbIKM Ha CeayoLLye CTaHAaPTb!:
FOCT P M3K 62093—2013 CucTembl QOoTO3NEeKTpuyeckne. KOMNOHEHTHblI DO TO03/1eKTPUYECKNX
cucTeM. MeTobl UCNbITaHni Ha CTONKOCTb K BHELLHUM BO3eACTBUSAM

MpumeyaHne — Tpu NOMb30BAHMM  HACTOALWMM  CTaHAAPTOM  LEMIecoo6pasHo  MpoBEpWUTb  AelicTBUE  CCbUIoY-
HbIX CTaHOAPTOB B WHCDOPMALWMOHHON cucTeMe OGLLEro Mo/b30BaHWs — Ha  ouuMasibHOM  caiite  defepanbHoro  areHT-
CTBA MO TEXHUYECKOMY PETY/IMPOBaHWIO W METPOIOMM B CETM VHTEpPHET WM MO  EXerogHoOMy WHHOPMALMOHHOMY — YKasa-
Teno «HaumoHa/bHble CTaHAapTbl», KOTOpbIA ONMY6/MKOBAH MO COCTOSHMIO HAa 1 aHBApA Tekylwero roga, M Mo BbiTycxaMm
EKEMECSYHOTO  MH(DOPMALMOHHOTO ~ yKazaTensl  «HauMoHaslbHble  CTaHAapTbl» 33  Tekylwid rog. ECiM  3aMeHeH  CCbUIOYHbIN
CTaHApT, Ha KOTOpbIi JaHa HejaTvipoBaHHas CCbUIKa, TO PEKOMEHAyeTcs WCMofb30BaTb — [EMCTBYIOLYI0 BEPCUI0  3TOMo
CTaHfapTa C Y4Y4eToM BCEX BHECEHHbIX B [JaHHYl0 BEPCWIO W3MEHeHWid. EC/M 3aMeHeH CCbUIOYHbI  CTAaHAApPT, Ha  KOTOpbil
[aHa [aTvpoBaHHasl CCbUKA, TO PEKOMEHAyeTCs WCMO/Mb30BaTb BEPCUMI0 3TOM0 CTaHAApTa C  ykasaHHbIM  Bbllle FoaoM  YT-
BepkaeHns (MpuHsTs). EcCAvM nocnie  yTBEPXKOEHWS HACTOsILLEro CTaHfapTa B CCbUIOYHbIA  CTaHgapT, Ha KOTOpblid  daHa
[aTVpoBaHHas CCbUIKa, BHECEHO W3MEHEHME, 3aTparvBaloLee MOJIoKeHWe, Ha KOTOpoe JaHa CCbUika, TO 3T0  MOSIOXeHVe
peKOMEHAyeTCs MPUMEHSTb 663 yyeTa [AaHHOTO W3MeHeHUs.. EC/M  CCbUIouHbIii  CTaHgapT OTMEeHeH 6e3 3aMeHbl, TO  MoJsio-
XEHVie. B KOTOPOM JiaHa CCbUTKA Ha HEro, PEKOMEHAYETCS MPUMEHSITL 8 YacTy, He 3aTparMBatoLLEli 3Ty CChbUTKy.

3 TepMuHbI 1 onpeaeneHns

B HacTosiLLeM cTaHaapTe NpUMEHEHBI CrieAytoLLmMe TEPMUHBI C COOTBETCTBYHOLLYIMM OrNpeaesieHUAMM:

3.1 KOHTpO/iep 3apsga  akkyMynsaTopHoli  Garapen, KoHTposiep 3apsga  (battery charge  controller
(BCC)]: 3neKkTpoHHOe YCTPOIACTBO, KOTOPOE KOHTPO/MPYeT 3apsag W paspss Ab B (DOTOSMEKTPUYECKON cucTe-
Me. a Takke MOXET BbINOSHATL Apyre OYHKUMKW, CBA3aHHblE C COBMECTHbIM  (OyHKUMOHMpoBaHeM ®B. Ab un
Harpysku.

MpumeyaHne — OyHKUMIO yhpasfeHns  3apsaomM/paspsafom  (PYHKUMIO  KOHTposviepa  3apsfa) MOXET  BbKSI-
HSArb COOTBETCTBYHLLIASA NOACKCTEMA APYroro YCTPONCTBa, Hanpumep, MHBepTopa.

32  3neMeHT akkyMynsTopHoin GaTapen, anemeHT AB (cell): HavmeHbluee HegenMmoe —YCTPOWCTBO
0N NpSMOro  Npeobpas3oBaHVst  AMIEKTPUYECKON 3HEPrU B XUMMUECKYID 3HEPIU0, HAKOMSIEHWS W COXpaHeHWst
XUMWYECKO 3SHEprMM W 0OpaTHOro npeobpasoBaHMst XMMWYECKOA 3HEprMM B 3/IEKTPUYECKYI0  3HEprvio,  ycTa-
HaB/IMBaAEMOE HEMOCPELCTBEHHO B CeKLMAX AB 1 He MMetoLLee COBCTBEHHOTO KOpryca.

3.3 akkyMynsTop: dnemeHT Ab B COGCTBEHHOM KOpryce.

MpumMedaHmne — AKKyMy/ISITOP MOXET UCTOM>30BaTbCs Kak YacTb AB UK KaK OTAE/bHOE YCTPOICTBO.

34 axkymynsatopHas Gartapesi; Ab (battery): Heckonbko anemeHToB AB WM akKyMysIATOpPOB,  3/1EKTpU-
UECKN COEAVHEHHbIX MeXay CO00i onpeaesneHHbIM obpa3oMm. [og TepMuMHOM «AB» B HACTOSLIEM CTaHzapTe
TaloKe MOHMMAKOT HeCKO/bKO AB. coeaVHEHHbIX BMecTe — 610K AB.

MpumeyaHne — AB MOXET COCTOATL TOMLKO W3 OAHOTO aKKyMysfiATopa, €CNM  akkyMynsaTop 3akmoyeH B [0-
MOHUTENBHBIA  BHELLHWIA  KOpMYC, BHYTPU KOTOPOrO  pasMelleHbl  [OMOSHUTESbHbIE  KOMMOHEHTbI, Hampymep, 4aTyuvk  Tem-
neparypbl. NpegoxpaHuTesb U T. M.

35 poToanektpuueckas 6Gartapes; ®b (photovoltaic array, PV array). Yactb cpoTOMEKTpMYECKOl  CU-
CTeMbl. MpeobpasytoLLast a3Heprno CosHLA B 3M1EKTPUYECKYHO SHEPTMIO C NMOMOLLIO NPSIMOTO NPeobpasoBaHus.

3.6 HavanbHbii 3apsa (bulk charge): Mepsbiii aTan 3apsiga AB. npedHasHaYeHHbI O Kak MOXHO 6o-
nee ObICTPOro BOCCTaHOB/EHMS 3apsga AB. npu kotopom Ha AB nogaeTcd Becb TOK. reHepupyemblii ®b. mnm
MaKCUMasTbHbIA pabounii TOK KOHTpo/Nepa 3apsga.

MpumMedaHmne — Takke MPUMEHSIOT TEPMUHbI-CUHOHMbI «CTaPTOBbIV 3aPsiay UM «O6bEMHB I 3apsay.

3.7 HavanbHoe HanpsbkeHue (bulk voltage): [MoporoBoe 3HaueHVe HanpsbkeHus, KOTOpoe  WCMOMb3yeTcs
B KOHTpO//iEpe 3apsfa A/19 M3MEeHeHus pexumMa 3apsga AB € HadaslbHOTO 3apsifa Ha cnefytowmin stan 3a-
psana AB.

3.8 Bpemsa HayanbHoro 3apsga (butk charge delay time): Bpema nepsoro atana 3apsga Ab 0T Havdana
3apsiaa A0 MOMEHTa, KOrAa HanpsbkeHVe Ha BbIxogax Ab AOCTUTHET 3HAUYEHNS Ha4asIbHOrO HaNPSHKEHWS.

39 BbipaBHMBarOWMIA 3apsg  (equalise charge): Jtan 3apsga AB C  OTHOCUTENBHO BbICOKMM  Hampshke-
HUEM. TMOAJEPKMBAEMbIM — OMpeferieHHoe Bpems. YrpaBneHve 3apsifaoM  COCTOMT B NOAAEPXaHWM  MOCTOSH-
HOrO TOKA WM TMOCTOSIHHOTO HanpsbkeHns nmMbo TOoro M gpyroro. 3Tan npegHasHaydeH [Ans NpYBEOEHNs BCeX
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6aHOK aKkyMy/IiTOPOB B OJMHAKOBOE  3apSXKEHHOE COCTOSIHWE, BblpaBHUBAHWSA  HEOAHOPOAHOCTW  3MEKTpoUTa
B 3aro/IHEHHbIX OaHKax axkkyMys/IATOpOB 3a CYET TreHepaumMyM B HUX rasa W MNepemeluvBaHna  3/eKkTponmra U
YCTPaHEHMS OMacHOCTY HEHOPMasIbHON CyrbthaTnsaLmn.

3.10 BblpaBHMBatOWMIA TOK (equalise current): [MOCTOSHHBIA TOK. MPWIOKEHHbIF K AB Ha Bpems BbIpaB-
HMBAIOLLIEr0 3apsifa, 06bIYHO 3aaBaeMblli U3rotoutesiem Ab.

311 BbipaBHMBatOWee HampsikeHne (equalise voltage): HanpsbkeHue, koTopoe co3gaetcd B AB  Ha
3Tane BblpPaBHMBAIOLLENO 3apsAfa. 3TO HanpshkeHVe Bbllle HanpshKeHWs ra3000pa3oBaHVsl Y HWKE  MakCUMaulb-
HOTO AOMYCTUMOTO HaNPsXeHNsl, KOTopoe AB MOXET BblAepKaTb 6e3 NoBpexaeHWiA.

3.12 Bpems BblpaBHMBaHMA (equalise time): Bpems oOT Toro MomeHTa, korga AB AocTuria  BblpaBHMBA-
IOLLIEr0  HanpsbkeHusl, 00 MOMEHTa, Kora BbIPABHMBAKOLLEE HANpPsHXKEHME MEHSETCA Ha HanpskeHve creayto-
LLiero aTarna 3apsga.

313 nopoepxvBatowmii 3apsg  (float charge): 3tan 3apsga AB € MOCTOSIHHBIM - HaNPsHXKEHMEM, KOTOpoe
HKE HanpshkeHust rasoobpas3oBaHns W MNpUM KOTOPOM 3aBepliaetcs uvkn 3apsga AB M BOCMOMHSETCs  camo-
pa3psg,

MpumevyaHne — TawKke  NPUMEHSIOT  TEPMMHbIF-CMHOHUMbI  «M/IAaBAOLLMA  3apsige WM «KOMMIEHCUPYHOLLWIA
3apan».

314 noppepivBatolee HanmpskeHve (float  voltage): MuHvManbHOe — HanpsbkeHue, Heobxogymoe  4nist
BOCIMO/THEHMA BHYTPEHHNX NoTepb AB.

315 Touka OTKIOYeHus Harpy3km (load disconnect point): Ycnoeue (3HauYeHWe KOHTPO/MPYEMOro Ma-
paveTpa — YyCTaBka KOHTpo/Ulepa 3apsda), Npu KOTOPOM KOHTPO/ep 3apsaga  OTKIYaeT nogady nuTaHus Ha
Harpy3ky OT Ab, ana Toro 4To6bl npegoxpaHnTb AB OT nepepaspsga. WM Mpu KOTOPOM BKKOYAKOTCH  CUrHaU/ -
3aUmsa UM NpeaynpeXxaeHue 0 HeonyCTUMO HU3KOM 3apsae Ab.

3.16 oOTwIoYeHMe MO Hu3koMy HanpsbkeHntio; OHH: Touka OTKIOYEHMSs Harpysku (ycTaBka KOHTposuie-
pa 3apsaa) npy onpeaeneHHOM 3Ha4EHNM HANPSHKEHWS Ha BbIxodax Ab.

3.17 TO4ka BOCCTaHOB/EHMS MuTaHus Harpysknm (load reconnect point): Ycnosue (3Ha4YeHMe KOHTPO-
NVpyemMoro napaveTpa — YCTaBka KOHTposiepa 3apsifa), NpyM KOTOPOM  KOHTPO/UIep 3apsfa CHoBa  BK/IKOYaET
nojady muTaHus Ha Harpysky oT ABb WM MpU KOTOPOM OTKOYAOTCH CUrHaM3aumss wiv npeaynpexaeHve o
HefonycTMMoO HU3kOM  3apsge AB. 4To CBUAETENLCTBYET O COCTOsHWM 3apsga AB. MUHMMasibHO  [OCTATOYHOM
ONS IUTaHNS Harpy3ku.

3.18 BrIIOYEHME MO HM3KOMY HanpsbkeHnio; BHH: Touka BOCCTaHOBMEHMA MUTaHUS Harpyski  (ycras-
Ka KOHTpO/1Nepa 3apsaaa) Npuy onpeseneHHOM 3Ha4eH N HanpskeHns Ha BbIxogax Ab.

3.19 caMoHacTpavBaemblli  (/rOpUTM  M3MEHEHWsI  YCTaBOK  KOHTposiepa  3apsga]  (self-adaptive):
ATTOPUTM  U3MEHEHUST  YCTABOK KOHTPO/I/Iepa  3apsiia, OCHOBaHHbI Ha pacueTe COCTOsHWS 3apsija, npeapicTo-
Py COCTOSIHUIA 3apsiga v T. M. WK UX KOMBUHaLMN.

320 ycraBka KoOHTposviepa 3apsga (charge controBer set-point): 3HaueHwe KOHTposvpyemoro  pabode-
ro napavetpa Ab (ToKa, HanpsHXKEHWs, BPEMEHW, CTeneHn 3apsga U T. N.). NpY AOCTKEHWM KOTOPOro KOHTPOSI-
nep 3apsaa sMeHsIET peXxmM 3apsaa win paboTsl Ab nnm cpabatbiBaeT(toT) CpeacTBO(a) 3ayTh.

321 TemMrepaTypHas nornpaBka K YCTaBke HanpsbkeHUsl KOHUA  3apsgHoro  uvkna  (temperature
compensation for end of charge voltage set-points): 3aBucAwwmin OT TemnepaTypbl KO3(hhUUMEHT, Ha KOTOPbLINA
M3MEHAETCA YyCTaBKa HampsbkeHns koHua 3apsaga Ab. ecim Temnepatypa AB  OT/MYaeTcsl OT  HOMMHa/IbHOM
(06bluHO 25 *C). B pomonHeHue K 3TOMy TeMMepaTypHOMY KO3(O(MLMEHTY CYLLECTBYOT MUHUMA/IbHLIA M Mak-
CMMa/IbHbI  Npefenbl NonpaBoK MO Temnepartype, KOTopble CreayeT yuntbiBaTb (TO €CTb YCTaBKM  HampsbkeHus
[0/MKHbI BbITb OrpaHUYeHbI ONpeeeHHbIM AMana3oHoM).

4 Tpe6oBaHus K pabounM XapakTepUCcTUKaM 1 YHKLIMOHUPOBAHMIO

4.1 O6Lume NonoxeHms

KoHTponnep 3apsga [O/MKeH COOTBETCTBOBaTb TUMY W XapaktepucTukam AB. Ans MPUMEHEHUs C  KOTO-
poii OH npeaHasHaueH, paboTalolleMy COBMECTHO € AB  060opyfoBaHUO  (POTO3MEKTPUYECKO/ cucTeMbl  (choTo-
SMEKTPUYECKO GaTapee W Harpyske), a Tawke TpeboBaHMsSIM (DOTOSMEKTPUYECKON CUCTEMBI, A/19 paboTbl B
KOTOPOI NpegHasHaueHbl AB 1 KOHTPOIEP 3apsga.

KoHTponnep 3apsifa [JO/DKEH OCYLUECTB/IATb  yrpaB/ieHne npoueccoM aapsiga/paspsga Ab M nuTaHueMm
Harpysku ot AB. a Taroke 3amTy Ab o COOTBETCTBYIOLLYM YCTaBKaM.

MuHUMaTEHBIA HAB0P GOYHKLWIA, KOTOPbIE A0/PKEH BbINOHATL KOHTPO/IEP 3apsaa, yKasaH B pasgene 1.
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4.2 Pexum 3apsga

4.2.1 O6si3atesibHble 3Tanbl 3apsga
KoHTponnepbl 3apsfa [JO/mkHbl peasn3oBbiBaTb MO MeHbllueli Mepe 3Tanmbl Haya/ibHOroO 3apsga W nog-
JepxusatoLLiero 3apsiga Ab.

MpuMeyaHne — B  COMNPOBOAUTENLHON  AOKYMEHTALMM HA  KOHTPO/UIEpbl  3apsfa  pasHble  W3rOTOBATE/M  MO-
TyT Mo-pasHOMy HasblBaTb ITanbl 3apsiga, NpYBEAEHHble B HacTosiwem cTaHgapre. CriegyeT o6pamiTb  BHUMAaHWME Ha
TO. uyTOGbl MPaBWILHO  YCTAHOBWTL  3apsifHble  XapaKTEPUCTVKA  KKOOTO  KOHKPETHOrO — KOHTpO/viepa  3apsga W - orpe-
[e/MTb  COOTBETCTBME  TEPMUHO/IOTM  COMPOBOAMTE/NLHOM — AOKYMEHTALUMM € TEPMUHOMOMVEN,  MPUHSTO B HACTOSILLEM
cTaHgapTe.

4.2.2 PekoMeHayemble aTarbl 3apsga

B pononHeHve Kk TpeboBaHuMsmM no 4.2.1 pekomeHAyeTcs, u4TOObl KOHTPO/IEPLl 3apsga  MepPUoaNHECcKU
NpoOBOAWN  BblpaBHMBaOLLWMA 3apsag Ab. ec/M OH  JOMNycTUM Ana faHHoro Tvna AB.  BbipaBHMBaroLLMA - 3apsif,
AB [0/mKEH MPOBOAUTLCSA HE Yallie OHOM0 pasa B CEMb AHEN.

MpumMeyaHne — KoHTponepbl 3apsaaa Takke MOTyT BbINOHATL Apyrve atarbl 3apsa.

4.3 TpepenbHble COCTOAHMSA Japsaa/paspsgia

4.3.1 3awmTa akKyMy/sIITOPHOM GaTtapeun oT nepesapsiga

KoHTponnep 3apsafa [OO/KeH peryvposatb Be/vuMHy TOka, mnoctynaowero Ha Ab ot ®b. wwm  otkio-
yaTb €ero nogayvy npu [JOCTKEHUM 33[aHHOTO W3rOTOBUTENIEM YPOBHA KoHUAa 3apsiga Ab BO um3bexaHue nepe-
3apsna Ab.

CooTBeTCTBYE TPEGOBAHUAM NPOBEPSIETCS MCMbITaHNAMM M0 5.4.

4.3.2 3awura akkyMy/IITOPHOIA GaTtapen oT nepepaspsia

KoHTponnep 3apsga [O/mKeH OcylecTsnate 3awpty AB  OT nepepaspdaga OAHMM M3 Criefylowmx  Cro-
COo60B:

- OTK/IHOYEHUEM Harpysku oT AB;

* nepefadei ynpasnstoLLEro CUrHasa Ha OTK/IKUeH e Harpyskv oT AB BHELLIHAM YCTPOCTBOM;

- BK/IKOUEHMEM MPeAYNPeXaatoLLEei curHamMsaumm.

MpumevyaHne — [Ona 3awutel AB oOT nepepaspsga Ab [Jo/mkHA ObiTb  00s3aTe€/lbHO  OTKOYEHA OT  Harpysku.
OfHako B TO BpeMs Kak OCYLLECTB/IEHME KOHTPO/UIepOM 3apsiga 3awmmbl AB  OT nepepaspsga  SBMSETCS  06s3aTesibHON
oyHKUME/  KOHTpO//lepa  3apsfa, peam3auus STOM  3auTbl € MOMOLLBKO  OTKIOYEHUSI  Harpy3ku  SIBMISIETCA  PeKOMeHZyemoi
doyHKUMeA  KoHTpo//lepa  3apsga.  KoHTporiep  3apsiga  MOXET  OCyllecTBsiTb  3awmty AB  OT  nepepaspsiga C  MOMOLLbO
nojaun yrNpaBfsloOLLIEro CurHasia Ha BHEWHee YCTPOWCTBO WM BKIIOYEHUS CurHarmMsaumn. B atom  cryuae  OTkIoueHve
Harpy3ku 06s13aTesIbHO AO/MKHO OCYLLIECTB/IATLCA BHELUHVM YCTPOVICTBOM U/ ONEPATOPOM.

Ecm zawmta AB OT nepepaspsiia OCYLLECTB/ISIETCA C MOMOLLBI0 3BYKOBOTO WM BU3YasTbHOTO  Mpeayrnpex-
[Jalollero  curHana, KoTopblii  NpeanucbiBaeT — onepatopy  (Mo/b3oBaTerito)  (hOTOSMEKTPUUECKO  CUCTEMbI  OT-
KMHOUATb BCIO WM HEOCHOBHYID Harpysky, 3TO [O/DKHO ObiTb $SICHO YKa3aHO B PyKOBOACTBE MO  3KCM/lyaTaLym
KOHTpO/Iepa 3apsiaa.

OTKMloYeHe Harpy3km oOT  AB  [IO/KHO  BbIMO/MHATLCS  /IMG0  HEMOCPEACTBEHHO — KOHTPO/IEPOM  3apsja,
MMBO BHELIHMM YCTPOICTBOM MO CWrHasly OT KOHTpos/iepa 3apsiga. Ecim KOHTposiep 3apsiga cam  OTKHouaeTt
Harpy3Kky, OH O/HKeH GbITb OCHALLIEH BCTPOEHHbBIM BbIK/OUATEIEM Harpy3Ku.

Ecrm zaumma ot nepepaspsga AB  3aBUCUT OT YCTAHOBKM BHELLHEro ycTpolicTea (Hanmpumep, WHBEpTO-
pa). KOTOpOoe OCYLIECTB/ISIET OTK/HOUEHME Harpyskv oT AB Mo curHasy KOHTposiepa 3apsifa, 3TO AO/MKHO  6biTh
SICHO YKa3aHO B PyKOBOZCTBE M0 MOHTaMKY.

3awmta AB OT nepepaspsfa MOXeT OblTb BKHOUEHA MO  AOCTVKEHUM HAMPSHKEHWEM, W3MEPSEMbIM  HA
Bbixofax AB. Tpebyemoro 3HauyeHus, Mo AOCTVXKEHUM COCTOsSHMEM 3apsifa AB pacuyeTHOro YPOBHSl, MO WX KOM-
GuHaLWM WM Mo WHOMY a/iropuTMy. YCTaBkM 3alpTbl AB OT nepepaspsiga MOryT ObITb CKOPPEKTMPOBaHbLI MO
TOKYy.

Ecrm B KOHTpOs/iepe 3apsida  WCTOMb3YETCS HECKOSbKO YCTAaBOK OTK/IOYEHUS Harpysky, Kaxaas W3  HUX
[O/MkHa 6bITb MPOBEpPEHA WCTbITAHUSIMU U OHWM [O/MKHbI ObITb YETKO Pas3/MuMMbl C MOMOLLBIO CPEACTB B3auMo-
[IeViCTBUS C OMepaTopoM U/ C MOMOLLIH CONMPOBOAUTENLHO OKYMEHTALIMN.

CooTBeTCTBYIE TPEGOBAHISIM NPOBEPSIETCH UCTILITAHUSIMM M0 5.5.

B Tex cnydvasix, korga 3awpma AB OT nepepaspsija 06ecreuvMBaeTcsl C MOMOLLUBIO OTK/OYEHUS] Harpyski,
UCTbITaHAMU N0 55 [0/MKHbI GbiTb  MPOBEPEHbI YCTABKA /19 OTK/HOYEHUS] WM BOCCTAHOBMIEHWS MUTAHUSA Ha-
TPYy3KN.

4

OnekTpoTexHuyeckas bubnuorteka Elec.ru



OnekTpoTexHuyeckas bubnuorteka Elec.ru

FOCT P 56982-2016

4.4 YcrtaBku

441 O6Lye TpebosaH/A

YcTaBkM KOHTpO//iepa 3apsifia [O/DKHbl COOTBETCTBOBATL TUMY W Xapaktepuctvkam AB. Ons  npumeHe-
HUS C KOTOpPO npefHasHauyeH KOHTpO/Uiep 3apsfa, a Talke Turny paboTarollero COBMECTHO C Heli obopynosa-
HUS (OTO3NEKTPUHECKOI cucTeMb! (PB 1 Harpy3kn).

YcTaBKM B COOTBETCTBMM C Tunom AB [O0/mkHbl ObiTb YCTAHOB/IEHbI B KOHTPO//IEpe 3apsja W3roToBUTe-
NEM W YyKasaHbl VMM B COMPOBOAWTENLHON [AOKYMEHTALWW, WA YCTaBKUM [O/DKHbl HaCTpamBaTbCH  OfHUM WK
HECKO/bKVMU 13 CIEAYHOLLYIX CNIOCOOOB:

* MOCPeACTBOM MHANBMYaSIbHON YCTaHOBKW YCTaBOK OMEPaTOPOM;

* BblbOpa onepaTopom Tuna Ab. 3a/10XEHHOTO B MPpOrpaMmMe KOHTpOosIiepa 3apsja:

* aBTOMaTVYeCKVM orpeerieHrem Trna Ab KOHTPOIepoM 3apsiaa.

HacTpolika ycTaBOK [O/mKHa OCYLLEeCTBMATLCA /MO0 anmaparHbIMM - MeTogamu, J/mbo  NporpaMMMpoBaHi-
€M C K Cro/nb30BaHWeM CpefcTB B3aUMOAENCTBMS C  OMepaTtopoM, /NGO HAaCTPOWMKO YCTaBOK MO  mpuiaraembiM
PyKOBOZCTBaM.

YcTaBk/ KOHTpO/1EPa 3apsifa [OMKHbI ObITb MPOBEPSIEMbI UCTBITAHNSIMMU.

[na camoHacTpaMBaeMbIX YCTaBOK, YCTAHOBKA KOTOpPbIX OCHOBaHa Ha C/MOXHbIX —aJroputMax, Oo/mkHa
ObiTb MPedycMOTPeHa BO3MOXHOCTb WX MPOBEPKM € WCMOMb30BaHVEM  COMPOBOAMTENILHOM — AOKYMEHTaLMM 1
JaHHbIX, MpPefocTaB/seMbIX CpefcTBaMy  B3aWMOENCTBMS C  OMNepaTopoM. [19  KOHTPON/epoB 3apsga € Ta-
KM CNoCO60M yrnpaB/IeHNs NMPorpavMbl UCTbITaHU He pa3paboTaHbl.

MpuMeyaHne — HacTpavBaemble YcraBkA MOryT He TpeGoBatbCs [/l KOHTPO/UVIEPOB  3apsifa, NpefHasHaueH-
HbIX /151 CHOTOIMEKTPUYECKUX CUCTEM MasTOi MOLLIHOCTU (MeHee 250 BT) 1 151 KOHKPETHBIX TUMNoB AB.

8 [OoKyMeHTaumM Ha KOHTpO/Viep 3apsga, B TOM uuc/iie B ONMCaHWM CPeacTB B3aMMOENCTBUA C  onepa-
TOPOM. [JO/KHbl ObITb SICHO W3/IOXEHbl &MOPUTMbI M KPUTEPUKM, WCMOSb3yeMble A1 ONpefeneHns  YCTaBok,
CMOCO6bI BbICTAB/IEHNS YCTABOK.

4.4.2 TOYHOCTb U3MEpPeHVs NapamMeTpoB

8ce mnapameTpbl, MO KOTOPbIM BbICTaB/EHbI YCTaBKM W  OCYLUECTB/ISIETCA YrpaB/eHne npoLeccoM paboTbl
AB. [OmMKHbI M3MEPSITLCS KOHTPO/IEPOM 3apsifia C TPebyemoit TOHHOCTLIO.

TOYHOCTb M3MEPEHNST HAMPSHKEHWS [O/MKHA ObITb He Xyxe + 1 %.

TOYHOCTb M3MEPEHWA MapaMeTpoB A/19  YCTABOK OTK/OYEHUS/BOCCTAHOB/IEHWST NUTaHUA  Harpyska  [OSK-
ka BblITb HEe XyXe +2%.

CooTtBeTcTBue TpeboBaHMSIM NPOBEPSIETCA UCMbITaHUAMM M0 5.4 1 5.5.

443 3awmra ycTaBok

YcTaBKM 3apsga [O/DKHbl  ObiTb  3alUMEHbl  OT  CYYalHOrO  M3MEHEHMs. VI3MEHeHWe YCTaBOK  [0/DKHO
6bITb NpeAHaMepeHHbIM U 060CHOBaHHbLIM AeCTBUEM.

Mpum BYa HuB 1 — [aHHoe TpebGOBaHVEe He PacnpPOCTPaHAETCA Ha KOHTPO/UIEPbl 3apsAfa C  COMKCMPOBaHHBLIMU
yCTaBKaMM.

Mpum eya H n B 2 — VCnonb3oBaHNe WHCTPYMEHTA WM 3aliuTa MaposieM Mpu3HatoTeA  [OCTaTO4HbIMM - Mepamm
3aLmTbL.

CootBeTcTB/E TPeOOBaHMSAM  MPOBEPSIETCH  BU3ya/lbHbIM  KOHTPO/IEM W MO COMPOBOAUTENbHON  AOKYMEH-
TaumMM. a Tawkke CrocoboM, COOTBETCTBYIOLLYMM WCMO/Mb30BaHHLIM  MepaM  3alyTbl, Hanpumep, C MPUMEHEHVEM
LLIyrna AOCTYNHOCTW.

4.4.4 KoppeKuys ycTaBoK Mo Temneparype

B KoHTponnepe 3apsga Oo/mkHa ObiTb  NpefycMOTpeHa  KOppekuus Mo Temneparype YCTaBOK — BbICOKOrO
HanMpsXKEHVsA  HayaulbHOTO  3apsafa, MOAAEPKVBAIOLLETO 3apsfa M ApyrvX 3tanoB WM KoHUa 3apsga.  Pekomen-
[JyeTcs KOpPEeKLIMA Mo TeMneparype BCeX YCTaBOK.

Mpy KoppekuurM no Temnepatype CcneayeTr Y4yTbiBaTb He TOMbKO TeMnepaTtypHytd Monpasky, HO WU MUHU-
MasbHbIi M MaKCVMasTbHbIA  Npefenbl MonpaBoK Mo Temreparype, TO €CTb YCTaBKM [A0/DkHbl OblTb  OrpaHuueHbl
onpesenieHHbIM Ayiana3oHoM.

[Ona  koHkpeTHoro Tvna AB npeaycMOTpeHHas KOoppekuus YCTaBOK M0 Temrepatype [O/hKHa  BbINOMHATL-
CA B COOTBETCTBMM C PEKOMEHOALMSAMM U3roToBUTENA. BenvuvHa Koppekuyn YCTaBOK Mo Temneparype  [OOJDK-
Ha BbITb Yka3aHa B CONPOBOAVTENBbHOM AOKyMEHTaLMM KOHTPO/Iepa 3apsja.

MpumevyaHne — V3rotoBATENM CBUHLIOBO-KUCIOTHLIX AB  06bIMHO 334al0T  KO3h(OMLMEHT KOppekuMM Mo  Tem-
neparype pasHbIM MuHyC 5 MB/1IC/anemeHT AB.

CooTBeTCcTBYE TPEGOBAHUAM NPOBEPSETCA NPY UCTIbITaHMAX M0 5.4 1 5.5.
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445 YyeT nageHua HanpsXkeHus

B koHTpO/niepe 3apsApa  AovkHa  OblTb  MPEAYCMOTPEHA KOPPEKUMS HaNpshKeHVWs Ha  BeMUMHY  MageHus
HanpsbkeHnst B kabenax/npoBogax AB. 1MG0 B PYKOBOACTBE MO MOHTaXKy KOHTpoOs/iepa 3apsga  [O/MkHbl Oblb
npvBeAEHbI PEKOMEHAALIM MO CHKEHWIO NaAEHWS HANMPSXEHNS.

Tak kaKk gna 3awmrbl ®5 OT CBEpPXTOKOB. BO3HMKaOLWMX B AB. anmapar 3awutbl OT CBEPXTOKOB YCTaHaB-
NIVBaETCA MexXay KOHTpo/iniepoM 3apsaga v AB. MoTepu  HanpshkeHvs, CBfA3aHHble C  YKas3aHHbIM - annapartoM,
TaloKe A0/MKHbI ObITb YUTEHbI MPY KOPPEKLMM HAMPSHKEHVIS.

Ecnn B KOHTpOs//iepe 3apsfa npefycMOTPEeHbl CUrHasbHble kabenm AB. OH [O/mkeH (PyHKUMOHMPOBATL Kak C
HUMKW, Tak U 6e3 HUX. 3TO HeobXoAMMO 1A 3aluMTbl KOHTpO/UIepa 3apsga Mpu HenpeaycMOTPeHHOM OTCoeavHe-
HUM CUrHa/IbHbIX kabenein Ab. COOTBETCTBME 3TOMy TpebosaHWio mposepsieTcs no 5.4 u 5.5. NpoBoAs MCMbITaHWs
KOHTPON1ePOB 3apsiaa npu 25 BC Kak ¢ NOAKIFOUEHHBIMU, TaK U C OTK/IHOUEHHBIMU CUrHAbHBIMU Kabensamu.

45 TpenoTepalligHre paspsaa akkyMy/STOPHOI Gatapen Ha (ooTo3/IEKTPIYECKYHO GaTapeto

Ons npepotBpalleHns paspsga AB  KOHTpo/iep 3apsiga  [O/MKEH OrpaHnuvMBaTb 00patHbii Tok oT AB K
®b B HouHOe Bpemsi. ObpatHblii Tok OT AB K ®B pomkeH coctaBnAaTb He 6osee 0.1 % OT HOMUHa/ILHOrO BXOA-
HOro TOKa KOHTpOsI/IEPa 3apsaa o1 P npu HanpshkeHun Ha AB. paBHOM HOMUHaUTLHOMY.

4.6 Tpe6oBaHVs K SHEPrETUUECKUM XapaKTEPHCTVKaM

46.1 CobCTBEHHOE MOTPEBNEHNVE B PEXVME OXMOAHNS

Mpu otcytctBAM nogaun Toka OT B wnm npyu OTcyTCTBMM nofjadm Toka OT AB Ha Harpysky COOCTBEH-
Hoe noTpebnieHne KOHTpos/iepa 3apsfa O0/DKHO OTBeyaTb TpeboBaHuAM, YkasaHHbIM B Tabnuue 1. npyu Ha-
npsbkeHnn 2.1 8 Ha anemeHT Ab + 2 % 1 TemnepaType okpyxatoLLeli cpeapl (25 + 2) °C.

Tab6nnuya 1— TpebosaHns K COBCTBEHHOMY NOTPEG/IEHNIO KOHTPO/IIEPOB 3apsaa

HoMUHabHb I FOH Mpriga MakcuMasibHoe co6CTBEHHOE NOTpeGIeHe
MeHee 5A 5mMA
Ot 5 10 50 A BKIKOUMTESTBHO 0.1 % HOMUHa/ILHOTO TOKA 3apsaa
Boree 50 A 50 MA
MpumevyaHne — YcraHoBfeHHble B Tabnuue 1 npefenbl OTHOCATCA K PeXVMy KOHTposviepa 3apsfa «HOYHOe Bpe-

Ms». [pU Ha/MuMM  Takoro BCMOMOTaTeslbHOro 0GOPYAOBaHUS, Kak rdoMGopbl YNPaB/MEHNst Harpy3koid, MOHUTOpPbI, PervcTparophbl
[aHHbIX W T. /1., KOTOpble MOMyYaloT MUTaHME OT KOHTPO/Viepa 3apsida, WX HeobXOAMMO MO BO3MOXHOCTW BbIKMOUMTL WM OT-
KIMOUNTb OT KOHTPO/IIEPA 3apsifa NpK OTCYTCTBIM NoAaqM Toka 0T ®B nocrie OTKIoUYeHVS MTaHUS Harpy3kv (paspsiga AB).

CooTBeTCTBYIE TPEOOBAHMSM OMPEeAenstoT UCTIbITaHUAMN Mo 5.7.

46.2 KA

OueHka KI[, npeobpasoBaHnA KOHTPOSUIEpPa 3apsija NpPOBOAUTCA NpW TOoke 3apsga, pasHom or 10 % po
100 % HOMVHaNIbHOTO TOKa 3apsfa, HanpskeHun 2.2 B Ha anemeHT Ab + 2 % u Temnepatype OkpyxatoLlei
cpepl (25 +2) *C.

KM/, onpenensitoT no pesy/sTaram UCTbITaHWiA cornacHo 5.8.

4.7 Tpe6oeaHus 6e30MacHOCT

4.7.1 Tennosble XapaKTepucTuku

KoHTponnep 3apsga  [Jo/mkeH  (OyHKUMOHMpoBaTb 6e3  MOBPEXAEHWA MpU  HOMWHa/IbHOM  BXOAHOM  TOke/
MOLLHOCTU CO CTOPOHbl ®B © OAHOBPEMEHHO HOMMHa/IBHOM TOKE Harpy3kM Ha BbIXodax A1 MOAKIHUEHMS
Harpysk (EC/M OHW MPEeAYCMOTPEHb)) B TeYeHMe He MeHee 1 4 Mpy 3a0aHHOM W3rOTOBUTESIEM MaKCUMasIbHOM
pabouein TeMneparype okpyxaroLein cpefpl £ 2 C 1 HanpsbkeHnn o CTOPOHbI AB 2.2 B Ha aneMeHT Ab + 2 %.

CooTBeTCTBYE TPEGOBAHUAM NPOBEPSIETCS MCTbITaHUAMM N0 5.9.

MpumeyaHne — B 3aBMCMOCTM OT 3HAYeHW BbIXOAHbIX NapameTpoB ®B ¥ napaMeTpoB Harpyska akkyMyns-
TOpHas bGaTapest Noc/Ie UCTIbITaHNI MOXET BbITb 3apsKeHa WK paspsikeHa.

4.7.2 3awura OT CBEpPXTOKOB

4,7.2.1 CTopoHa GOTO3/EKTPUUECKON GaTapen

KoHTponniep 3apsiga [OO/DKEH BblAepiuBaTb TOK. paBHbli 1,25 TOka KOPOTKOrO 3aMblkaHus ®B. Ha nog-
KMOYeHNne KOTOPOrO paccuMTaH KOHTposiep 3apsga. locne  BO3HWMKHOBEHMSI TakO  CUTyauuu  KOHTposUiep  3a-
psfa fomkeH OyHKLVIOHMPOBATL B HOPMasisHOM pexmmMe 6e3 py4HOro nepesanycka.
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MpumeyaHue — Bpemsi nepesanycka, WHULWMPOBAHHOTO —cpabaTblBaHNEM  KakuX-MBO — aeTOMaTUYEOCHXCPEACTB
nepesarycka, He JOMKHO NPEBOCXOAVTL 33JaHHOTO U3rOTOBUTE NIEM BPEMEHU nepesartycka, eC/iv OHO UM BbU0 YKasaHo.

CooTBeTcTBYE TPE6OBAHUAM NPOBEPSIETCA UCTbITaH!AMY No 5.10.

47.2.2  CTOpOHa Harpyski

Ecrv B KOHTpO/IIEpe 3apsga eCTb BbIXOAbl /1 MOOKMOYEHUA Harpysk, O/19 NPefoTBpalleHns  MoBpex-
[EeHVIst KOHTPONEpa 3apsifa Ha HUX A0/MKHA ObITb YCTAHOB/IEHA 3aLLMTa OT CBEPXTOKOB.

CooTBeTcTBYE TPEOOBAHUAM NPOBEPSIETCS UCTbITaHUAMY M0 5.11.

HOMWHauIbHbIEe  3HAYEHVA MapaMeTPOB  BbIXOAOB /19  MOAK/MOYEHUS  Harpy3kM  [OO/DKHbl  COOTBETCTBOBATHL
napaveTpam MOAKTOYAEMOA Harpy3ki W TpeboBaHMsM  (DOTOINMEKTPUHECKMX CUCTEM, [/11 YCTAHOBKM B  KOTO-
pble npegHasHayeHb! Ab 1 KOHTpO/IIep 3apaaa.

4.7.3 3awra OT NOAKOYEHUI C 06PATHOI MONSAPHOCTLIO

KoHTponiep 3apoga [JO/MKeH ObiTb  3alWleH OT  HenpaBWIbHOW MONSPHOCTM MogkiodeHns b n Ab
MeXaH/YeCKMM  CpeacTBaMyv WM MapKUPOBKOA W OmMcaHueM  crocoba  NoakIioveHus B COMpOBOAMTENLHON
[OOKyMeHTaLyn.

MpennoyTuTensHOl SBASETCH 3alUmTa C MOMOLLbIO MEXaHNYECKX CPeACTB.

CooTBeTcTBME TPEOOBAHMSIM NPOBEPSIETCA UCMbITaHMAMK M0 5.12 1 5.13.

4.74 3awwmra npv otcoegHeHu Ab

Ecnm B KOHTpO/Ulepe 3apsAga  NPefyCMOTPEHO MOAKMOYEHUE Harpyskd, OH [JO/DKeH ObiTb  3almileH  oT
HarnpspkeHus xonoctoro xoaa ®b B cnyyae oTcoeanHeHrs Ab 1 OCYLLECTBIATL 3aLLMTY Harpy3ku.

CooTBeTcTBYE TPEOOBAHUAM NPOBEPSIETCS MUCTbITaHUAMY M0 5.14.

4.8 TpeboBaHVs K CPeACTBaM B3aMMOAEVCTBYSA C ONepaTopom

48.1 OO6LME NONOKEHMS

CpeactBa  B3aMMOJENCTBMA € OMEPATOPOM  AO/MKHbI  0becrieuvBarb — MpaBWIbHOE  BbINOSIHEHME — Onepa-
TOpOM Bcex Tpebyembix [JEeiCTBUMA W NPeAOoCTaB/sATL Onepatopy [AOCTAaTOuHYH MHopMaumio O paboTe  KOH-
Tposiepa 3apsga WM BCEX MOAKMHOYEHHbIX K HeMy YCTpoiictB (PB. AB M Harpyskd, €crim ee MOAKIHYEHVE
NpefycMOTPEHO) 4719 MPaBWILHOTO  BbINO/IHEHWST  OMEPaTOpoM  TpebyemblX [JEeiCTBUA WM KOHTpoNnA 3a  paboToi
(hOTO3MEKTPUYECKO CUCTEMBI.

Cpenctea  B3aVMOZEVICTBMS C  OMepaTtopoM  KOHTpO/iepa 3apsga  AO/DkHbl BKIKOYATb OOHO WM HECKOSb-
KO CeayroLLMX YCTPOICTB:

* XUAKOKPUCT/UIMMECKMIA 3KPaH;

* CBETOAMOAHbIE VHAVIKATOPbI;

* 3BYKOBYHO W/ CBETOBYIO CUrHa/IM3aLMIO;

* TyMG/IePbI, KHOMKA U T. M.

* CpeAcTBa BBOAA YCTaBOK;

* [pyrvie cpeacTsa KOMMbHTEPHOTO B3aUMOAENCTBIS WK MHbIE L(hpOBbIE WM aHaU10roBbIE CpeacTsa.

Cpe[cTBa B3avMOAENCTBIMS C ONepaTopoM KOHTpo/UIepa 3apsaa MOoryT ObITb YaCTUHHO WK NMOTHOCTBIO
YCTAHOB/IEHbI B OTAENILHOM OT KOHTpOsU/iepa  3apsfa  KOMMOHEHTe  (POTOS/MEKTPUYECKOA CMCTEMbI, TakOM  Kak
YCTPOWCTBO ~ KOHTPO/iS, pervcTpauy  Wwunm npeactaBneHvs AaHHbIX, COeAVHEHHOE C  KOHTPO//IepOM  3apsga C
MOMOLL|bH0 NPOBOAHOM MM GECMPOBOAHO CBA3N.

4.8.2 Pabo4as nHghopmauys

O6bem pabouyeli MHGOpMauMK, MNPEOCTaB/ISEMO  ornepaTopy, onpeaensercs TpeGoBaHsMM  (DOTO3/IEK-
TPUYECKON CUCTEMBI, A1 YCTAHOBKM B KOTOPYK MpeAHasHayeH KOHTPO/iep 3apsfa, M TpebosaHusMy 06opyao-
BaHMs, KOTOPOE MOXET ObITb NOAKIHEHO K KOHTPO/INEPY 3apsifa B 3TON (DOTO3EKTPUYECKON crUCTEME.

MuHVYMasibHasA pekomeHayemasi paboyas MHgopmaLms:

* VHAOMKALWIA COCTOSHMS 3apsifa (3apshKaeTcst WK He 3apshkaeTcsl);

* VHAVKaLMSA O TOM. YTO Harpy3ka oTkoueHa (M1 COCTOSHMS 3allyThl OT Nepepaspsiaa);

* VHOVIKaLWIsi COCTOSIHWSA 3apsifa MoaKoyeHHol AB.

Tawke paboyas HGopMaLysi, KPOME NPOYEro, MOXET BKIOYaTb:

* 3HaYeHVs YCTaBOK M UHAMKALWIO O TOM. YTO OHW AOCTUMHYTI;

* 3HaueHuve HanpshkeHusa AB;

* 3HaYeHue ToKa 3apsaa;

* 3HAYEHME MNo/TyHaEMOl, 0TAaBaeMOl 3HePrn (MOLLIHOCTMW).

Mpum eua HMB — HekoTopble KOHTPO/VIEPLl 3apsda, Hanpumep cneuviarbHble  NPOMbILLIEHHbIE  KOHTPO/UIEPbI,
HEe UMelT CyHKUMM fepefaqy  [aHHbIX Mofb3oBatesto. Hcopmauyss o6 3ToM  JomkHa OblTb  ykasaHa B COMpPOBOAUTESb-
HOW JOKyMEHTaLWN.
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4.8.3 PyuHas yCTaHOBKA YCTABOK 1 NapaMeTpoB

Ecrm B KOHTpOsiiepe 3apsija  NPeaycMOTpeHa pydyHasl YCTaHOBKa YCTaBOK WM MapameTpoB, CpPeacTsa
B3aMMO/IENCTBMA C OMepaTopoM AO/MKHbl 0OECNeunTb BO3MOXKHOCTb WX W3MEHEHUS W OTOBpabKeHUs WX 3Haue-
HWIA cornacHo 4.4.

MpumeyaHne — [daHHoe TpebGOBaHMe He pacnpoCTpaHseTca Ha  KOHTPO//iepbl  3apsga € CoVKCMPOBaHHLIMM
yCTaBKamu.

CooTtBeTcTBME  TPEOOBaHUAM  OMPEAENsoT MPOBEPKO  KOHTpOs/iepa  3apsga W COMpOBOAWTENBbHON — Ao-
KyMeHTaLmm

4.84 TpenynpexaaroLan curHamsaums

CpefctBa  B3ayMOAEINCTBMSI € ONEepaTopoM  AO/DKHbI  BbINOSHATb  CUTHa/IM3aUMI0 O C/IEAYHOLMX  COCTOS-
HUSIX:

* HUM3KWI 3apsig, AB. HU3Koe HanpshkeHne AB. H3Kast eMKOCTb AB:

- OTK/OYEHVE Harpysku;

* Mepesarnyck KOHTposI/Iepa 3apsiaa (Hanpumep, Npu neperpese).

B cnyyae BO3HUKHOBEHMSI KaKOro-MOO W3 YKa3aHHbIX COCTOSHWIA B KOHTpO/UIEpe 3apsfa [JomkHa Oblb
BK/IOYEHA CBETOBAs UM 3BYKOBasA CUrHaM3aLyis, ICHO BOCTIPYHMaeMas OnepaTopom.

Ecnm koHTponiep 3apsfa pac/ioniokeH TakiM 06pasoM, 4YTto  CUrHa/m3auysl Ha  KOHTposuviepe  3apsija
MOXET ObITb HeJOoCTyrnHa [N BOCTMPUATVA  OMEPaTOpoM, Talke [0 CUTHaUly KOHTposulepa  3apsga  [o/vkHa
BKMIOYATLCA CUTHa/M3aums B Hambonee [OCTYNHOM [ oneparopa Mecte (Hampumep, Ha ny/bTe  ynpasse-
HUS (POTO3EKTPUYECKON CUCTEMDI).

3ByKOBasA CUrHamsaumss Ao/pkHa OblTb  OrpaHMyeHa Mo BPEMEHVM U MEepekiouuTbCH Ha CBETOBYIO CUMHa-
JM3aLmto B0 NOBTOPSATLCA Yepes onpeaesieHHbIe MPOMEXYTKMA BPEMEHM.

CooTBeTcTBME TPEOOBAHMSIM NPOBEPSIETCA UCMbITaHNAMMN M0 5.4 1 5.5.

5 MeTogabl UChbITaHWi

5.1 O6Lye NOMOXeHUsI

MeTogpl UCTbITaHWIA, yCTaHaB/IMBAEMbIE HACTOSILLYIM CTaHAAPTOM, BK/IKOHALOT TPM RYNMbI UCTIbITAHWIA:

1) VcnbiTaHys Ha BbINOSIHEHWE YNPaBNSOLLMX (PYHKLIA, K KOTOPbIM OTHOCSTCS:

- WCTIbITaHUA pexumMa 3apsaag;

- UCTbITaHUS Ha OTK/OYEHME W BOCCTAHOB/IEHWE MUTAHNA Harpysku;

* YCMbITaHWA 3awwmTbl AB oT pa3psaga Ha Pb.

2) VcnbITaHms no onpeaeneHnio S3HEPreTUYECKUX XapakTePUCTUK, K KOTOPbIM OTHOCATCS:

> onpeaeneHne CO6CTBEHHONO NOTPEGIEHS B PEXVIME OXUAAHWS;

* onpepgenexHue Krif,

3) WcnbiTaHms Ha cooTBETCTBUE TpeboBaHMAM 6e30MacHOCTU, K KOTOPbIM OTHOCATCS:

- UCTbITaHUS TEMN/I0BbIX XapakTepPUCTUK;

* VCMbITaHVE 3aLL1TbI OT CBEPXTOKOB CO CTOPOHbLI ®B;

- WCTbITaHe 3aLLUMTbLI OT CBEPXTOKOB CO CTOPOHbI HarpysKu;

- MCMbITaHe 3aLUuTbI OT NoAKoYeHUs AB ¢ 06paTHO NONSAPHOCTLIO;

* UCMbITaHWe 3aluThbl OT NOAKI0UEHMS ®B ¢ 06paTHO NONSPHOCTHLIO;

- WCTIbITaHUA 3aLWUTbI MPY OTCoeaMHEHN AB.

Tawke MeToAbl WCMbITaHUA  BKIOYAKOT NPOBEPKY  pabOTOCMOCOOGHOCTM M WCTbITaHUA  CPEACTB  B3avMO-
[eliCTBMS C onepaTopoM.

5.2 Bblbop 1 NoaroToBka 06pasLoB

VicnbITaHWs NPOBOAAT C MOJTHOCTBLIO YKOMIM/IEKTOBAHHLIMN 0Gpa3LIaMU.

Wcnbityemble  06pasulbl  A0/MKHbI  ObITb  M3TOTOBMEHbI U3 YKa3aHHbIX €  COMPOBOAMTESNBHBLIX  AOKYMEHTax
MaTepurasioB M KOMMOHEHTOB B COOTBETCTBUM C YepTedamu W TEXHOSOMMYECKUMM KapTamu  U3rOTOBUTENSt U
COMPOBOXAATLCS TEXHUUECKOI [IOKYMEHTALMEN, B TOM YMIC/IE PYKOBOACTBAMM MO 3KCTUTyaTaLyMmM U MOHTaMKY.

PesynbTaTbl WCMbITaHW/A OTHOCSITCA  TO/IBKO K KOHCTPYKLUMM  KOHTPOSIIEPOB  3apsida C TEMU  KOMMOHEHTa-
MW. KOTOpble 6bUIM YCTAHOB/EHbI Ha WCMbITaHHbIX O6pasuax. ECnM  M3roToBUTENb KOHTpO/Uiepa 3apsiaa npef-
nosiaraeT WCMosib3oBatb OAMH W TOT JKE€ KOMMOHEHT pasHbIX MOCTABLUMKOB, [AO/DKHbI GbiTb MPOBEAEHbI UCMbITa-
HUSI /151 BCEX BAPUAHTOB KOMIMOHEHTOB.
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Ana  noaTBepkaeHns  ceptudukata COOTBETCTBUSI MpPU JIHOObIX  WM3MEHEHUSIX  KOHCTPYKUWW, MaTepuasioB
WM  KOMMOHEHTOB KOHTPO//IEPOB  3apsifa, MpOLeAWX WCMbITaHusl, MOXET noTpeboBaTbCs MOBTOPEHVE  HEKO-
TOPbIX WM BCEX WCMbITaHW/A MO HaCToAWeMy CTaHgapTy. WsrotoBuTesib OO/DKEH COOOLATL M COMacoBbiBaTh
C UCTIbITaTe/IbHOM TabopaTopreit 1 cepTUMLVpYIOLLEN OpraHM3aLyiei Bce NPOBOAVIMbIE UM U3MEHEHNS.

Wenbmyemblii  obpasel, [O/mKeH OblTb CMOHTMPOBaH W YCTAHOB/IEH B COOTBETCTBUM C  COMPOBOAMWTESL*
HOli  AOKyMeHTauueld, npegocTaBnseMoin wu3rotoButeneM. Tam. rae  npegnosiaraeTcs  YCTaHOBKA — WCTbITYeMOoro
obpasua onpeaeneHHbIM  006pa3oM WM B ONpefenieHHol  KoHdurypauum — (Hampumep,  CMOHTMPOBaHHbIM — Ha
CTeHe), He0OXOAUMO ChIMUTUPOBATL YCTAaHOBKY MCTbITYEMOro obpasua B NoA06HbIX YC/I0BUSIX.

Ecnm yctaBki B MChbiTyeMOM 00pasle HacTpauBalTCs  OrnepartopoM, nepef MPOBEAEHMEM  UCTbITaHWi
BbICTAB/ISKOT YCTABKM B COOTBETCTBAM C WHCTPYKUMSIMA  WM3TOTOBUTENSE WIW. €CIM  WHCTPYKUMM  U3roTOBUTENS MO
aTtoMy BOMPOCY OTCYTCTBYKOT, B COOTBETCTBMM C Tunom AB. ana paboTbl C KOTOPOA MpeAHasHayeH WchbiTye-
MblIli 06paseLL.

5.3 WcnbirarensHoe o6opy,qOBaHme

53.1 O6uwas cxeMa ucrbITatelbHOro CTeHaa

WcrmbimtaHna  nNpoBOAAT Ha  WCMbITaTeNlbHOM  CTeHAe, o6Las cxema KOTOporo npviBefeHa Ha  pucyHke 1.
[NA  KOHKPETHOrO WCMbITAHWS MOXET  WCMO/Mb30BaTbCs BCe MNpuBEdEHHOE Ha pucyHke 1 ob6opyaosaHve WM
TO/bKO YacTb, BCE MW3MEHEHWS W MOAU(bMKauMyM OCHOBHOM KOMMOHOBKM WCTIbITATESIBHOTO CTeHAa /11 KOH-
KPETHbIX WCMbITAHWA W MOPSAOK MOAKMOYEHMS 06opynoBaHus ykasawbl B 53.3. 534 u 535 u B onvncaHwn
KOHKPETHOTO ~ UCTbITaHMA.  I3MepeHna  HanpsbkeHus  OO/DKHbl - BbIMOSHATLCA  HA  BbIBOAX — KOHTpO/UiEpa  3a-
paga.

'— KNHMETHH8CKAR w-l
() Tounmpmryps seryrm
I eSO D
+ \
. T~
”‘”'“""9'5 Cag! Bag HorouHme
NCTOHHE NTNTIHR m""“"‘
TEXTONHHOIT - TORA,
o8 -@}o
lmm;w.hs
Qiomew- m
I — Kt TRt
—.J Xopoyo "
CZ0 mwnowen
Vitmati)tnned
HIENPIOCIHAR
@ Vs oHe TORR
Vinanri ol
Hearpyms @ TOSNRPETYPs
MpumeyaHne — Ecm a ucmbiyeMoMm o6pasue 3aumra AB OT nepBpaspsga OCYLUECTBMSIETCA C  MOMOLLBO  Mo-

[laun  YNpaB/sIOLLEro CUTHa/Ia Ha BHELUHee YCTPOICTBO, WMMTATOP Harpy3kvM MOAK/MIOYAIOT uepe3 3TO  BHELUHee YCTPOICTBO
WM YCTPOIACTBO, MUTUPYIOLLIEE ErO.

PucyHok 1 — O6Luasn cxema UcribitaresibHOro CTeHaa
[ns npoBefeHns ncrbiTaHuii TpebyeTcs cneaytoLlee 060pyA0BaHNE:

a) KMMaTU4ecKast kKamepa C PerysMpyeMoli TeMNepaTypoii 1 06LEMOM, AOCTATOUHbLIM A/15 PA3MELLEHMS!
B HEW UCMbITyeMoro 06pasLia, NoirOTOB/IEHHOMO B COOTBETCTBUM C 5.2;
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b) WCTOYHMK NUTaHWSI MOCTOSIHHOTO TOKa, OTBevawwmii TpebosaHusM 5.3.2.1, — wmutatop ®B6 wwm wc-
TOUHWK MATAHMS C PETNYSIMPYEMBIMI HAMPSHKEHNEM 1 TOKOM, MMUTUPYIOLLMIA Nogady Toka oT Ob:

C) WCTOYHVK MWTaHWS MOCTOSHHOrO TOKa, OTBevalowmin  TpeboBaHusM 5.3.2.2, — UCTOYHVK MNUTaHWS,
UMUTUPYIOLLMIA paboTy AS. nnm nmmtartop Ab;

d) wmuiTaTOp Harpyskm — nepemMeHHoOe OMMYEecKoe COMPOTVB/IEHME WM NEpPeMEHHAs 3/1EKTPOHHasA Ha-
rpy3ka. HeuYyBCTBUTE/IbHAA K MOMSIPHOCTV  MOAKTOYEHWS, €C/M  MOAKTHOYEHVE Harpysk NpefycMOTPEHO B UC-
MbITYEMOM KOHTPOJI/Iepe 3apsfa:

€) nepemMeHHOe COMPOTUB/IEHME U eMKOCTb, NOAK/THUaEMbIe NapasiesibHO CO CTOPOHbI AB;

f) nmoctosHHOE CcOMPOTMB/EHVE, MOAKIHYAEMOe MOCNefoBaTeNlbHO CO CTOpoHbl ®B. ecnm gas  uMuTaumm
nofaun nuTaHns oT OB MCNoAb3YIOT MCTOYHVIK MUTaHNSA C peryipyeMbIMM HANPSHKEHMEM U TOKOM,;

[1) cpeAcTBa M3MepeHns TeMrepaTypbl UCMbITyeMOoro 06pasLia Uwm TenIo0TBoAa:

h) cpeacTsa vaMepeHy s HANPSHKEHWS U TOKa C TOYHOCTBIO + 1% OT 13MepsieMoii BeINUMHBI:

i) TennooTBog,;

j) ocumnnorpady (ec/m OH HEOHX0AMM NS NPOBEAEHNS UCTIbITAHWIA);

k) BHelHee YCTPOICTBO [ANS OTKIHOYEHVS/EKTIOUEHNS MUTaHWS  Harpy3kM Mo YNpaBAstoLeMy  curHany
OT WCMbITyemMoro obpasua WM ero MMuTatop, ec/iv MOAKIYEeHWe Takoro YCTPoiCTBa MpeaycMOTpeHO B UC-
MbITYEMOM KOHTPOJI/Iepe 3apsfa.

5.3.2  VCTOYHMKM NUTaHNSA NOCTOSIHHOrO TOKa

5.3.21 Tlogaya nUTaHUs Co CTOPOHbI (hOTOSMEKTPUYECKON GaTapen

VCTOYHVK MuTaHWsi, UCMOMb3yeMblii A9 nofjauM MUTaHWs Ha  BXOf, KOHTpo//iepa  3apsfa CO  CTOPOHbI
®b. pomkeH ObiTb  MmuTatopom OB, oAHako [JONyckaeTCs  MCMOMb30BaTb WCTOYHWK MNWTaHWMS C  perynavpye-
MbIM/A HaMpPsHKEHMEM W TOKOM W MOC/Ief0BATENIbHO  BK/IIOYEHHbIM  COMPOTUBIEHNEM {/?,,. HA CXemax WChbl-
TaHwWiA).

Ecnm ucnonbayetcs nvmtarop ©b. OH A0/MKEH MMETb CIEAYHOLLME BbIXOAHbIE NapaMeTpbl:

U2y, AB @D

@

rae U, *— HanpshkeHne XosiocToro Xoaa nvntartopa ®b. 8;
Uy om a5 — HOMMHaUTBHOE HanpsbxeHne AB. 41 paboTbl ¢ KOTOPOI NpeaHasHalueH 1CTbITyeMblil 06pa-
3eu. B:
U a — TOK KOpOTKOro 3amblkaHus nmmtartopa ®b. A;
von — HOMVHA/TbHBI TOK MCTbITYEMOro 06pasLia co CTOPOHbI Bb. A.
EcCnm  nCMo/nb3yetca  UCTOYMHWK MUTaHUA C  perysiMpyeMbiMM  HanpsbkeHVeM W TOKOM, OH [IO/DKEH WMETb
CriefytoLLpe 3Ha4eHNs BbIXOAHbIX NapameTpOB:

’\I/ch6 r2 1/I/I(>H AB - (3)
We*N25/ . 4)

rae 1Y s — HanpshkeHne UCTOHHVIKA NMUTaHUA, M1TUpYtoLero ®b, B;
lyos — TOK VICTOHHMKA MATAHUA, UMUTUPYIOLLIETro ®B. A,
5.3.22 Tlogaya nMTaHUs CO CTOPOHbI akkyMy/ITOPHOM GaTapen
VICTOUHVK iTaHuA, WCMoMb3yeMblid A1s nojaun MATaHUA Ha BXOf, KOHTPOs/Iepa 3apsafa Co CTOpoHbl AB,
[O/MKeH ObiTb  MMMTATOPOM AB WM WUCTOYHUKOM TMWUTAHWA MOCTOSHHOTO TOKA C  PETY/IMPYEMbIMA  HAMNPSHKEHNEM
1 TOKOM 1 IMETb C/ieflytoLLmne 3Ha4eHVs BbIXOHbIX NapaMeTpoB:

AAGE2 4, 16 )

'Wn6*1-25/. BbIx. HOM * (6)

W "IAE — HanpshkeHvie UCTOYHMKA NUTaHNs, umuTrpyroLero Ab. nnn nvmraropa Ab. B:
A — TOK MCTOYHMKA NUTaHVA, MUTUpYtoLLiero AB, nnm nvmutartopa Ab. A;

nesx. o — HOMMHa/TbHbIZ TOK KOHTPO/UIEPa 3apSA/a CO CTOPOHBI AB. A,
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5.3.3 CreHg Ansa UcnbiTaHWin pexvmMa 3apsiaa akkyMy/ITTOPHO GaTtapen
Cxema vcrbITatesisHOro CTeHAa COOTBETCTBYET PUCYHKY 1.
5.3.3.1 [llogaya nMTaHUs CO CTOPOHbI POTO3MEKTPUYECKO GaTapen

MpeanouTuTE bHBIM BAPUAHTOM SIB/ISIETCS UCTO/b30BaHVe MMmTaTopa ©b. 0TBEUAIOLLETo TPEGOBAHMSIM
53.21.

ECnm ncnonb3yeTcst UCTOUHVIK NMUTaHIS C NOC/IEA0BATE TbHBIM COMPOTUB/IEHVEM, YKa3aHHbIN B 5.3.2.1.
€T0 NapamMeTpb| ONMPELE/ISHOTCA BbIPaKEHUSIMUA:

D125 A, X- ™
O'lolOX. HV#.' (8)

rae U pg 1o — MaKCYMaUIbHOE OXKMAAEMOE HaMpshkeHVe 3apsiaa Npy NPOBEAEHNN UCTIbITaHWIA pexuma 3aps*
Ja (Hanpumvep, MakcMMasibHOe BblpaBHMBatoLLee HanpsbkeHne npum 25 *C).
3HayeHe nafeHus HampskeHWss Ha  COMPOTUBAEHWM  [?,. BK/IIOYEHHOM MeXay  (DOTO3/MEKTPUYECKVM
WCTOYHVKOM MWTaHUS W KOHTPO/UIEPOM 3apsifia, [O/MKHO HaxoauTbCs B MHTepBasie Mexay 10 u 15 % oT 3Ha®
YEeKNS HaNPSHKEHUS UCTOYHMKA MUTaHWS, MMUTUPYtoLLEro ®B. To ecTb:

OiWgorpes0-15™ 0)
We We

JonycTimble NOTepy MOLLHOCTY Ha /7, 33[1aH0TCS BbIPaKEHEM
gd6Yoc (10)

5.3.3.2 [Mogaya NUTaHMsi CO CTOPOHbI aKKyMy/ISITOPHO GaTapen

McTouHvK nuTaHmns co cTopoHbl AB BO BpeMst 3TVX UCTbITaHuii He06X0AMM 47151 TEX KOHTPO/UIEPOB 3apsaa,
KOTOpbIE KOHTPO/IMPYIOT BO/IbT.aMMNEPHYHO XapakTepucTrky (BAX) dhoToanekTpryeckoli 6atapem 1 npy BbINOS-
HEHUM 3TOli ONEpPaLM Ha HECKOMLKO CEKYHZ, OTK/HOHAKOT TOK ®B. B 3TOM Cryuae MCTOUHUK JINTaHUS CO CTOPOHb!
AB npefoTBpaLL@eT CMLLKOM [/Ty60KOe nageHue HanpsxeHrs Ha AB npu nposegeHun KOHTpons BAX.

MapameTpbl UICTOYHUKA JINTAHWUSA CO CTOPOHBLI AB ONPeaEHoTCA CreyHOLLMMM BbIPaXKEHUAMMU:

0.9 440,94 4*. 11)

*NAG ~ 1'20 WX. HOM.* (12)
rae 4«6 “ HanpsHKEHWE VCMbITaHWIA, M3MEPEHHOE Ha BbIBOAAX KOHTPO//IEpa 3apsia CO CTOPOHbI AB.

MpumevyaHne — "NAB yCTaHaBMBAlOT KaxdblA pas. korga npu  WCMbiTaHusX ycTaHasnmBaoT UM, Kak  ykasaHo
a54.3.

EmkocTb AB (C,g, CM. prCYHOK 1) flo/mkHa cocTassTs 0.2 @ + 20 %.
App SABNAETCA MEPEMEHHbIM  COMPOTUB/IEHMEM [/ U3MEHEHUst HanpshkeHua Ha umutarope ABb  (1cTou-
HUKe. IMUTUPYIOLLLEM Nogady Toka oT AB). Ero napameTpbl onpeaensitoTcs CNeaytoLLMm BbIPaXKEHNSAMMU:

4 mln*_rab* 4* max (13)
LK) a

i 4* max (i- (14)

rae I, — Tok 3apsna Ab. TpebyeMmblid 4/15 UCTIbITaHWIA;
P, — MoLLHOCTb, NoTpe6risiemasn ConpoTuB/IeHnem R \g:
4* min * MUHYMasTbHOE OXMAAEeMOe HarnpshxeHue 3apsaa npy NPOBeAEHAN UCTIbITaHWIA peXxmma 3a-
paga.
534 CTeHA A9 UCTbITaHWS 3alUMTbl  akKyMy/SISTOPHO GaTapen OT pas3psga Ha  hoToanekTpude-
CcKyto GaTtapeto
Ana  vcnbimaHuiAi  ucronb3yeTcs  MoAMdVKaLMS  UCTIbITATENbHOTO — CTEHAA, MOKA3aHHOTO  Ha  pucyHke 1.
CxeMma UcCrbITaTesIbHOro CTeHAa NpMBEAEeHa Ha PUCYHKE 2.
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PucyHok 2 — CTteHg, 4ns vcnbiTaHnii 3awwpmbl Ab oT paspsiga Ha ©b

B ommuMe OT O6Leli CXeMbl MCMbITATeIbHOTO CTeHAa, € [AaHHOM Crlyuae OTCyTCTBYeT MepemeHHoe Co*
MPoTVBIEHNE H,z CO CTOpoHbl AB 1M BMeCTo uwmutatopa ®5 WM UCTOYHVKA, MMUTVpYOLLEro ®B. yCTaHOBMEHO

3KBVIBaVIEHTHOE MOCTOSAHHOE COMPOTUBIIEHNE H g (OM), UMUTHPYIOLLIEE COMPOTUB/IEHNE PB.
OKBVBASIEHTHOE COMPOTUB/IEHNE H g PACCUUTLIBAETCA MO BblpaxkeHuam (15) n (16):

Ane ,1440——. (15)
HObI
(2.1%,0)
R (16)

rae N — pacyeTHoe KO/MYECTBO MOC/EAOBaTe/IbHO COEAMHEHHbIX  (DOTO3MEKTPUUECKX MOAyneli B Kaxk-
OOl DOTOS/MEKTPUYECKO  LenoyKke (DOTOSMEKTPUYECKO GaTapen W©3  ycnoBus oauvH  OOTO3/1EK-
TPpUYECKUiA Mody/Mb Ha Kaxaple 12 8 HOMMHABHOTO HAaMpsbKeHWs]  (POTOIMEKTPUYECKO CUCTEMBI,
[T YCTAHOBK/ B KOTOPYI MpedHasHayeH WCrbiTyemblii obpasel, [pegnonaraetcsi, 4to B poTO-

3NEKTPUHECKOM MOZy/E 36 (OTOSMEKTPUHECKVX 3/IEMEHTOB.

/ — HOMUHaJTbHBI TOK KOHTpO/Iepa 3apsiga. A;

&g — MOLLHOCTb, MOTPED/ISIEMasi CONPOTUB/IEHNEM Hqg. BT;

N3 a5 — pacyeTHoe KO/IMYECTBO MOC/IEAOBATE/IbHO BK/OUYEHHbIX 3/1eMeHToB AB. M3 ycroBus 1 anemeHt
AB Ha Kaxgple 2 B HOMMHa/IbHOrO HanpsbkeHust AB. A8 NPUMEHEHWMS C KOTOPOI npeaHasHaueH
UCMbITYEMbI1 06pasel,

NMpumeyaHne — YpaBHeHne (15) OCHOBaHO Ha TWUMWMYHOM YPaBHEHWWM /1  ONPEAENeHUs  COMpOTVBNeHUst  ¢o-
TO3/IEKTPUYECKMX MOZy/iell Ha OCHOBE aMOPAIHOTO KPEMHUS € TPOIHBLIM Nepexoaom a-SiH.
535 CreHn pnsa onpegenedns KM, uchbiTaHuiA TEMIOBbIX XapakTepuCTVK W 3alluTbl OT CBEpX-

TOKOB CO CTOPOHbI (DOTOS/IEKTPUYECKOI GaTapem

5351 O6Lue NonoxeHus
Cxema ucrbITaTesIbHOro CTeHaa COOTBETCTBYET PUCYHKY 1.
MyTaHKe Co CTOPOHbI POTO3MEKTPMUECKOTO YCTPOICTBA B COOTBETCTBIMM € 5.3.3.1.
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5.3.5.2 llogaua MUTaHUs! CO CTOPOHLI aKKyMyNSITOpHOI 6aTapen

B TeueHMe ecero BpeMEHM MNPOBEAEHWS WCTLITAHMIA HanpshkeHre Ha BbIBOAAX KOHTpOsUiepa  3apsiaa,
K KOTOpbIM nogkmoyaeTca AB. [O/DKHO OcTaBaTbCs MOCTOSHHBIM. 1S MPOBEAEHWS]  WCMbITAHWIA  UCMO/b3YOT
uvmtatop AB WM WUCTOYHMK TMUTaHUS C  PerysMpyemMbiMi - HanpshkeHWeM 1 TOKOM, MapameTpbl KOTOporo onpe-
LeNSIoTCA CIEAYHOLLMMU BbIPKEHUSIMU:

WAs ~ U AS @7
AVIAG = 1 *3/, max » {18)

rae U g — HanpsbkeHne UCTbITaHuii, M3MepeHHoe Ha BbIBOAAX KOHTPOsIepa 3apsifia co CTOPOHbI Ab (Ha*
npumep. 2.2 B Ha anemeHT AB B 1CrbITaHKsX No onpegernenmo KMa):
|4 1ax — MaKCUMaUTbHbBIV OXAAEMBINA TOK 3apsja.

MpumeyaHne — Tlpu YCTaHOBKE Ka&KOOMO YPOBHA Toka 3apsga O00blMHO TpebyeTcs Hebonbluas — perysvpoBka
MAB JOA koMneHcaLmN M3MEHEHUSA NaJEHVS HAMPSOKEHNS B NPOBOJAX.

Ha npoTsKeHMM UCTIbITaHWIA  YKa3aHHbIA  WUCTOUHUK NUTaHWst [O/DKEeH paboTatb B peXxuMe  perynstopa
HarnpsbkeHWst Ha  BbIBOJAX KOHTpO/U/iepa 3apsfa Cco CTopoHbl AB M nogasatb TOK Ha  COMPOTVBAEHWE g
(cm. pucyHok 1).

EMKocTb AB (C,g. CM. priCyHOK 1) flomkHa cocTasTb 0.1 @120 %.

s SBMAETCA  COMPOTVB/IEHMEM, Ha KOTOPOM 4YaCTUYHO MOTPEO/ISeTCA  MOLLHOCTL  TOKa  3apsga wwin
MOLLHOCTb TOK& WCTOYHMKA MWUTaHWs, UMUTUPYOLLEro nogady Toka OT AB. B atux ucmblTaHusaX A, MOCTOSHHO,
1 ero napamMeTpb! OrpPeaenstoTcs BblPDaXKEHUAMM:

Uas
m+10%. 19
AS 115/, ° 19
B»g 7 t3Uag 3max 20

5.4 VicnbiTaHna pexxvma sapsga

5.4.1 HaszHauyeHve

VcnbitaHna  npefHa3HauveHbl A1 MPOBEPKM COOTBETCTBMS  3HAYEHWA MapameTpa(oe). NpyM  KOTOpbIX  cpa-
6aTbIBaET MCMNbITYEMbIA 06pa3eLl, 3HAYEHMSIM YCTAHOB/IEHHbIX YCTaBOK.

ViamepeHnss mpy 3TMX ABYX Temneparypax Mo3BONAKOT BbIMOMHUTL MPOBEPKY KOPPEeKUMX YCTaBoOK MO Tem-
neparype A1s Tex yCTaBoK, [/19 KOTOPbIX Takas KOPPeKLUVst NpeaycMOoTpeHa B UCbITyeMoM o6pasLie.

[nsa Toro uytobbl M3MEpUTbL YCTaBKM 3apsida, BbINOMHAKT Bce 3Tanbl 3apsga AB. KoTopble npegycmoTpe-
Hbl B WCMbITyeMOM o6pasue. KommuecTBo 3TanoB 3apsiga Ab. KOTOpble MOXET peasmM3oBaTb KOHTPO/ep 3apsi-
Ja. pa3M4yHO O/ Pa3/IMyHbIX TUMOB W W3TOTOBWUTENIEN KOHTPO/IEPOB 3apsiga. [BYXMO3WLMOHHbIE  KOHTPOJ/Ie-
pbl 3apsga MMET TOMbKO ABa atana. Perynmpyemble KOHTPO/UIEPbl 3apsfa Kak MUHUMYM UMEHT  HadasibHbI
N NoAAEPXVBalOWMIA 3Tanbl W 3Tan  BblpaBHMBaHWSA B 6GOMbLUMHCTBE CrlydaeB. Hekotopble 6oriee  CroXHble
KOHTPO/1/1EPbI 3apsaa BKIYaK0T 1 Apyrue KOHTPOoMpyeMble aTanbi 3apsaa Ab.

Mpum eya H W e — B conposo,u,meanon AOKYMEHTalMM Ha KOHTPO/UIEPbl  3apAda  pasHble WU3rotoButes i Mo-
YT no-pasHOMy HasbiBaTb 3Tanbl 3apafa, nNpvBeAeHHble B HaCToAleM  CTaHAapTe. Cne,uyeT 06paTVITb BHAMaHMe Ha TO.
YTOGbI NpaBW1bHO  YCTaHOBUTbL  3apsdHble  XapPaKTEPUCTUKA  KedKAOoro KOHCbeTHOFO KOHTpOMIepa 3apsaga W - onpeaenntb
COOTBETCTBME TEPMUHO/I0TUN COI'IpOBO,D'I/ITe]'IbHOVI [AOKyMeHTaLum C TepMI/IHO]'IOFVIeI‘/JI, I'IpVIHFITOI‘/JI B HacTosLLEeM CTaHAapTe.

Ecnm B PpykOBOACTBE W3IOTOBUTENS OTCYTCTBYKOT pekoMeHAauum Mo yctaskam AB [ uChbiTaHuii  KOH-
TposIiepa 3apsaa, CremyeT UCMo/b30BaTh YCTaBKy, MPUBELEHHBIE B MPUIOKEHN A.
5.4.2 CrTeHg, o1 NpoBeAEHNS UCTIbITaHWIA
VcnbimraTenbHblii CTeHA, B COOTBETCTBUM C pUCYHKOM 1.
WcnbiratensHoe o6opyaosaHve B cooTBeTCTBUM C 5.3.1.
MapameTpbl cTeHaa B cooTBeTCTBUM C 5.3.3.
5.4.3 TpoBeageHme NCnbITaHNin
1) MoaroToBMeHHbIA B COOTBETCTBAM C 5.2 MCMbITyeMbI 06pasel, yCTaHaB/MBAT B KIMMATUYECKYH
Kamepy uCribITaresibHOro CTeHaa.
Moakn4vatoT BbIBOAbI UCTbITYEMOrO 06pasLa co CTOPOHbI AB 1 €O CTOPOHbI PB K COOTBETCTBYHOLLIMM
BbIBOZAM BHYTPU KIMMATUYECKOM KaMepbl, Kak NoKa3aHo Ha prcyHke 1. n ocupnsiorpad) (€civ oH HE06X0aMM
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Ana  npoBeaeHus I/ICI'IbITaHI/IVI). Bbiknouatenn ucnbiTate/lbHOro  CTeHAa  [0/MKHbl  HaxoauTbCA B Pa3’OMKHYTOM
MNOSIOXKEHNN.

MpuMedaHne 1 — K BblBOgaM WUCMbITyeMoro o6pasla CO CTOPOHbI Harpy3kM WM BblBOAaM /19 nepegaum
YNPaB/sIoOWLEro CUrHafia Ha BHELLHee YCTPOICTBO, €C/M OHW MPeaycMOTPeHbl B WCTIbITyeMoM 06pasie, B 3TUX  MCTbITaHUSIX
HWYEro He NOAK/HHAtoT.

3aKpbIBAKOT KNMMATUYECKYIO KaMepy.

2) 3apaloT 3HaYeHVe Temneparypbl BHYTPM KIMMATUYECKOA Kamepbl (25 + 2) *C u BKIOYAOT perynmpo-
BaHve Temneparypsbl.

B TeuyeHve Bcero BpeMeEHV MPOBEAEHVSI WCTbITAHW/A Temneparypa BHYTPU KIMMATUYECKOW Kamepbl W
Temneparypa UcrbITyemoro obpasLa A0/DKHbI NOAAEPKUBATLCA Ha YpoBHE (25 + 2) *C.

3) PerynvpylotT conpotuB/ieHe €O CTOpPOHbl AB /?,; Takum 00pas3oM, 4YTOObl HanpshkeHne Ha  BblBOAX
uCnbITyemMoro obpasua Cco CTOpoHbl AB  6bU10 paBHO HOMVHA/ILHOMY HanpsbkeHuo AB, [/19 YCTaHOBKM C KO-
TOPOIi NpeaHasHaueH MCTbITyeMblli 06paseL, Npy Toke 3apsaaa, paBHoM 10 % HOMUMHaILHOTO Toka 3apsaa.

4) TMpn Temnepatype BHYTPUM KIMMATUYECKOW Kamepbl W TemrepaTtype UchbiyeMoro obpasua (25 + 2) eC
3aMbIKAKOT KOHTaKTbI BbIKHOYaTE e UCTIbITaTeNIbHOM0 CTEHAA CO CTOPOHbI AB 1 CO CTOPOHbI ©B.

5) [Ecnm wuchbimyemblin  06pasel, KoHTpormpyeT BAX  hOTO3/1eKTpuYeckoid Gartapen M Npv  BbIMNO/THEHUN
3TO oOnepauun Ha HEeCKOSbKO CekyHA OTkIo4YaeT Tok ®B. B TeueHne BCEr0 BPEMEHW WCMbITaHWA Moaaepu-
BalOT 3HAYEHME HaMpPSPKEHWS Ha WCTOYHMKE MUTaHWsi CO CTOPOHbI AB/mmuTtatope AB B npedenax, ykasaHHbIX B
5.3.3.2. 06paLLias 0cob0e BHUMAHIIE Ha ero YPOBEHb MPY KEXKA0M U3MEHEHUN HANMPSHKEHWS.

MpumeyaHne 2 — 370 HeOOXOOMMO A1 Toro, 4TOObI HanpsbkeHne AB  3a4aBasioCb KOHTPO/IEPOM  3apsga, a
He UCTOYHVKOM MUTaHUA CO CTOPOHbLI ABMMuratopom Ab.

MpumevyaHne 3 — KOHTPO/b 3a HaxXOXKAEHVWEM HaNMpsDKEHWS UCTOYHMKA MUTaHUA €O CTOpoHbl ABMmutaropa AB
B 33@HHbIX Mpeenax MOXHO OCYLLECTB/ATb C MOMOLLbHO ocuuiorpadia.

6) YcTaHaB/MBalOT MapamMeTpbl WCTOYHMKA JfIMTaHWst CO CTOpOoHbl ®B Tak. 4TOGblI MOCTyMaloWWiA Ha  UC-
NbITyeMblii 06paseL, ToK 6b1 paseH 10 % HOMMHaIBHOTO TOKa 3apsaa.

Ana  WWAM-koHTpO/IiepoB  3apsfa  HampsbkeHWe WCTOYHMKA MUTaHWMA CO  CTOPOHbl ®B B TOUKE  Makcu-
Ma/lbHOM  MOLUHOCTM  o/MkHO cocTaensitb (140 1 2) % OT HOMMHaNILHOTO HanpsbkeHust AB. a  Hanpsbkenue
xonoctoro xofja —(175 #2) % OT HOMMHauibHOTO HanpsbkeHua AB. s CTMM-KoHTposiepoe 3apsfja Hanps-
XEHME WCTOYHMKA MUTaHWSI CO CTOPOHbl ®B B TOUKE MAakCUMaslbHOM MOLLUHOCTM [O/MKHO ObITb PaBHO CpegHeMy
3HAYEHWIO paboyero HanpsbkeHVst WCrbITyemoro obpasia = 2 %. a HanpshkeHue XOfiocToro Xoda [AO/MKHO  Co-
cTaBnsATh (12512) % OT HanNpsHKEHNIS B TOUKE MaKCVIMasTbHOM MOLLIHOCTMW.

MpumeyaHue 4—[0Na KOHTPO/VIEPOB 3apsiga C  APYTMMM  &TTOpUTMaMy  PEry/IVPOBaHWsl, BO3MOXHO, HeooxXoau-
Mbl [pYyrMe 3HAUeHUs| HanpshkeHUs B TOUKE MaKCMMasibHOM MOLLHOCTVM M HAanpsKEHUS XOMIOCTOTO XOAa WCTOYHMKA  MUTaHWS
CO CTOpoHbl ®B. B 3TOM C/yyaB 3HAUYEHWs YKazaHHbIX HANpPSHKEHWIA BbIGUPAIOT MO  COIMIACOBAHWI0 C  M3TOTOBUTENIEM  UC-
MbITyeMoro o6pasLia.

7) B TeuyeHve BCEro BpeEMEHU WCMbITaHWA PETMCTPUPYIOT TOK U HampshkeHMe W HampshkeHue CO CTOPOHbI
AB 1 co CcTopoHbl ®B. a Takke Temneparypy BHYTPU KIMMAaTMYecKoli Kamepbl C 4acTOToi, KoTopas obecrneuu-
BaeT Tpebyemyto TOHUHOCTb U3MEPEHNIS NapaMeTPOB.

MpumevyaHne 5 — ECM Ha Bxode KOHTPO/ViEpa 3apsga MpoBOAWTCA  AocTarouHas  hunbtpaums Bcex  LUM-
UMy/bcoe. OTOOP AaHHbIX kaxable 20 € 06blMHO ObecrneuMBaeT [AOCTATOYHYI0 TOYHOCTb. B HEKOTOpbIX YCTpOiicTBax, Of-
Hako. MOIYT MpPUCYTCTBOBATbL My/bCauyi TOKA W HanpsbkeHust C 4yacToTamy OT [ECATKOB [0 COTeH repu, B TakMX Criydasx
4acToTy 0T60pa AaHHbLIX CriefyeT COOTBETCTBEHHO U3MEHUTD.

8) YBenmumBas MoOWaroBO0 R,g. YBENMUMBAIOT HanpsbkeHue AB [0 Tex Mop. noka MCrbiTyemblii obpasel,
He HayHeT orpaHMuMBaTb TOK B C/lydae Peryivpyrowyx KoHTposnepos (Hanpumep. WKWAM wmwm CTMM) wm oT-
KIIOUIT MUTaHWe B C/yvyae [BYXMOSMLWIOHHBIX KOHTPO/UIEPOB. PervcTpupyloT HanmpsbkeHue B 3TOM  TOYKE  Kak
HanpshKeHVE KOHLi@ Ha4auTbHOro 3Tana 3apsja.

Mexgy LWwaramn crieflyeT cobnofarb 3afepkKky Ha 2 MVH. WM Ha 33[aHHOEe W3roTOBWUTENEM BpeMs 3a-
JepxKn, yBeMUYeHHOEe Ha 1 MUH., B 3aBUCUMOCTY OT TOrO, Kakoe M3 HUX 60/bLLe.

MpumeyaHne 6—TIpu OLEHKE COOTBETCTBYA YCTaBKe C/IEAYET YUMTLIBATL BCE MOMPaBKy Mo TeMNeparype 1 TOKy.

MpumMedyaHune 7 — BemumHa U3MEHEHUss HanpsbkeHust AB  [I0/DKHA COOTBETCTBOBATb 33AaHHOM TOYHOCTU  M3Me-
peHWii. B OCOGEHHOCTV BO/M3M 3HAYEHUV YCTABOK OrpaHMueHust Toka. Kak MpaBwio, Ha ydyacTXe HapacTaHusl Hanpshkeus
[IOCTAaTOYHO M3MEHsATb  HanpsbkeHne Ha 20 MBfanemeHr AB. BG/M3M  KOHTPO/bHbIX TOYEK, B KOTOPbIX MPOMCXOOMT —3aBep-

14

OnekTpoTexHuyeckas bubnuorteka Elec.ru



OnekTpoTexHuyeckas bubnuorteka Elec.ru

FOCT P 56982-2016

lWeH/e [aHHOrO 3Tana 3apsfa M COOTBETCTBYIOLLEE W3MEeHeHMe HanmpshkeHus {BOG/v3y  ycTaBoK), MOXET OblTb Heo6xoaymo
U3MEHSTb HanpsbkeHne Ha 4 MB/anemeHT AB nin MeHbLLe.

MpumMm eya H u e 8 — TleperTloyeHne B PEXVM OrpaHWYEHUs TOKA MOXHO YCTaHOBUTb HabMo4eHVeM 3a 3HaueHu-
AMUW BXOZHOTO TOKa M HanpshxeHys ¢ NOMOLLbHO ocLuwiorpadpa.

9) Ecmm wvcnbityembliii obpasel, SIBNSETCH  ABYXMO3WLWIOHHBbIM  KOHTPO//IEPOM  3apsif@, NePexogsdT K Bbl-
nonHenmto stana 10). Eciv  uvcnbimyemblid  obpasel, SBAsSETCA  perynmMpyrolyM  KOHTPO/IEpOM  3apsiga,  nepe-
XOOAT K BbIMOSIHEHWIO 3Tana 11).

10) YmeHbluas nowaroBo H,g, YMEHbLUAOT HanpshkeHe co CTopoHbl AB [0 Tex Jiop. Mmoka WCMbITyeMbliA
obpaseL, He BOCCTAHOBMT nogady Toka OT MCTOYHMKA MUTaHus co CTOpoHbl ®B. PervcTpupyloT HampsbkeHue B
3TOI TOUKE KaK HarnpshkeHrie BO3BpaTa K pexuMy 3apsija.

Mexay LWwaramn crnefyetr cobnogatb 3afepxky Ha [Be MUHYTbl WM Ha 33[aHHOe W3rOTOBUTENIEM BpeMs
3aePKKN, YBEMUYEHHOE Ha OAHY MUHYTY, B 3aBUCUMOCTU OT TOrO, Kakoe 13 HWX 6o/bLLe.

MpumedaHune 9— MNpy oLEHKE COOTBETCTBUS YCTABKE C/IEAYET YUMTLIBATL BCE MOMPABKYA MO TEMMEPATYPE U TOKY.

MpumeyaHne 10 — BemumHa u3MeHeHMst HanpsbkeHuss AB  [o/DKHA  COOTBETCTBOBATb — 33f@HHOM  TOYHOCTU
M3MepeHWA, B OCOOEHHOCTV BO/M3N 3HAYEHWA YCTaBOK BOCCTAHOB/IEHWSI MWUTaHWA. Kak MpaBuio, He Y4yacTke —CHUDKEHVS
HanpsbkeHUss  [OCTaTOUHO U3MEHATb HampsbkeHme Ha 20 MB/anemBHr AB. a BO/M3W KOHTPO/bHBbIX TOYEK, B KOTOPbIX MpOWC-
XOOMT 3aBeplleHne [aHHOro JTtana 3apsga W COOTBETCTBYIOLUEE W3MEHEHWe HanpshkeHus (B6/M3M  YCTaBOK), MOXET 6bITb
HeobX0AMMO M3MEHSTb HanpshkeHve Ha 4 MB/anemeHT AB W MeHbLLe.

Mepexomsr k atany 14).

11) TMepeBOOAT WCMbITYEMbIA 06pa3el, B PEXVM BblpaBHUBANOLLETO 3apsfa, €c/M Takoli pexvM B UCTbI-
Tyemom obpasLie NpeayCcMOTPEH.

12) YBennumBaa f,z M Habmogas 3a M3MEHEHVEM MapameTpoB Ha 3KkpaHe ocuwsiorpada, ycraHas -
BalOT paboUmin peXxmMm crbITyeMoro obpasia Ha 90 %.

13) OcTaBnsHOT WCMbITyeMbIi 06pasel, B aBTOMATUMYECKOM pexuMe 3apsiga (To ecTb 6e3  JasbHeilel
PeryMpoBkM  H,g) A0 TEX MOp. Moka UCTbITyemblli obpasel, He [AOCTUIHET pexviMa  NofAepVBAOLLEro  3aps-
Ja. 1 ewe no meHblweli mepe Ha 30 MWH. C TeM. 4TOObl 3HAYEeHWS M3MEPSIEMbIX NapaMeTpPoB ObUIM MOCTOSHHbI
1 BCE BO3MOXHbIE CMELLIEHNS OblI YCTPAHEHB.

14) MosTopsAtoT aTansbl 2) — 13) ans Temnepatypbl (40 £ 2) “C.

VcnbimaHHbI 06paseL, CUMTatoT BblAEPKaBLUMM WCTIbITaHWS, €C/IN:

* UCTbITyeMbIli 0bpaseL, cpabaTtbiBaeT Npy AOCTVKEHN YCTABOK 3as1B/IEHHBIM U3rOTOBUTEIEM 06Pa3oM;

e 3HaueHVss napaMeTpa(oB}, MPU KOTOPbIX MPOUCXOAWUT OTKIYEHVWe MuTaHuss oT Db wim  orpaHuueHve
TOKa, BOCCTaHOB/EHVE MuTaHUA OT ®B 1 K3MeHeHue 3TanoB 3apsga Ab COBMafaldT CO 3HAYEHVSIMU COOTBET-
CTBYIOLLX YCTaBOK C TPEByeMOli TOYHOCTLIO;

* VCMbITyeMbI 06pa3eL, oTBevaeT TpeboBaHuaM 4.2 1 4.4;

e  paccuMTaHHblii(ble) Ha OCHOBE peE3y/bTaToB M3MepeHuli  KoadhdpmumeHT(bl) KOPPEKUN YCTaBOK MO TeM-
nepartype CoBnagaeT(oT) C yKka3aHHbIM B CONPOBOAUTESIbHON AOKYMEHTALMN C TPEGYEMOi TOUHOCTHIO;

*  VHOVKAUMS K OTOOpavkeHwe npouecca 3apsfa  OCYLUECTB/SHOTCA B COOTBETCTBUAW C  COMPOBOAUTESILHOM
[OKyMeHTaLme.

55 VcnbitaHua Ha OTKIOUYEHME 1 BOCCTaHOB/EHWE SIUTaHUA Harpyskm

5.5.1 HasHaueHve

Vcnbimanna  npefgHasHayeHbl NS MPOBEPKA  YCTABOK MO HANPSDKEHUIO:  OTKIOYEHWS MUATAHUA  Harpysku
(OTKHOUEHME MO  HU3KOMY HanpsbkeHuto. OHH) M BOCCTAHOBMIEHWSI MUTaHWSA Harpyskd  (BK/HOYEHWME O HU3KOMY
HanpsbxkeHuo. BHH).

8 HEeKOTOpbIX KOHTpO/UIepax 3apsfa He MpeayCMOTPEHO YrpaB/fieHWe Harpyskoli, HO OHW OCHalLeHbl [Ao-
NOSHUTENbHLIMMA ~ KOHTaKTaMK, KOTOpble  MO3BOMSIOT  BbINOSHATL — YNPaBMeHVe Harpy3koli € MOMOLUBIO  BHELLHUX
YCTPOIACTB.

MpvmeyaHne — B  HEKOTOpbIX YCOBEPLUEHCTBOBAHHbIX  KOHTPO/VIEPAX  3apsia  YNpaBMeHne  Harpyskoil o
YCTaBKaM HanpsbkeHusi He MpUMEHSIETCS, B TakMX C/lydasix CfiefyeT  WCMo/b3oBatb  MOAMCMUMPOBaHHYD METOAMKY —UCTbI-
TaHWiA. OCHOBaHHYIO Ha a/TTOPUTMAX MCMLITYEMOrO KOHTPO/IIEPA 3apsia, BbINO/HSIOLLMX YNPAB/IEHE Harpy3KoiA.

5.5.2 CrTeHg, 415 NpoBeAeHVs UCTIbITaHWiA
WcnbIrarenbHbiii CTeHA, B COOTBETCTBUM C PUCYHKOM 1.
WcnbitatensHoe 06opynoBaHve B cootBeTcTBum € 5.3.1.
[MapameTpbl CTeHAa B COOTBETCTBUM € 5.3.2.
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Ecnm B wucnbityemom obpasue 3awmta Ab OT nepepaspsiia OCYLUECTBMSIETCH C MOMOLLBI Nojayn yrpas-
NSIOLLEro CuMrHa/sla Ha  BHELLHee YCTPOMCTBO, WMWTATOP Harpysky MOAKIIOYAOT 4Yepe3 3TO  BHELUHee  YCTpoit*
CTBO WM YCTPOICTBO, MMUTUPYIOLLIEE €rO.

5.5.3 [poBeaeHne UcnbITaHuii

1) ToaroToBMEHHbIA B COOTBETCTBMM C 5.2 MCMbITyeMbli 06pasel, YCTaHaB/MBAOT B KIMMATUMYECKYHO
Kamepy uUCTbITaresIbHOro CTeHaa.

MogkmoyaloT  BbIBOAbI  MCMbITYEMOT0 06pasua €O  CTOpoHbl AB K COOTBETCTBYIOLUMM  BbIBOZAM  BHYTPU
KIMMaTUYECKON KaMepbl, Kak MOKa3aHO Ha puCyHke 1. Mpu 3TOM COMPOTVBIEHWE [?,5 OTKIovYatoT. [Mogxova*
I0T BbIBOAbl WCMbITYEeMOro obpasila CO CTOPOHbl Harpy3kM WM BbIBOAbI /19 MoJayn  YhpaB/siolwero curHana
Ha BHELUHee YCTPOIMCTBO, €C/M OHU NpPefyCMOTPEeHbl € WCMbITyeMOM 06pasle, K BbIBOZAM HarpyskM BHYTPU
KMMaTUJeckoli  kamepbl. MogkmovaloT  ocuwnnorpadp, ecm OH  Heobxoaym NS MPOBEAEHVSt  WCTbITaHui. Bbl-
K/THoUaTE NN UCTIbITATE/IbHOTO CTEHAA A0/HKHbI HAXOAUTLCA B PA3OMKHYTOM MOJIOKEHNN.

MpumeyaHme 1 — K BblBOgaM MCTbITyeMoro o6pasla 00 CTOpoHbl ®B B 3TWX WCTIbITAHASIX HUYEr0  He
MOAK/IoUALOT.

3aKpbIBAIOT KIMMATUYECKYIO Kamepy.

2) 3afaloT 3HauyeHve Temnepatypbl BHYTPU KIMMAaTMYeckon Kamepbl (25 = 2) *C W BKIIOYAOT perynmpo-
BaHVe Temneparypbl.

B TeuyeHve Bcero BpeMeHV MPOBEAEHVSI WCTIbITAHW/A Temneparypa BHYTPU KIMMATUYECKOW Kamepbl W
Temneparypa 1crbITyemoro obpasLa A0/KHbI NoAAEePKUBATLCA Ha YpoBHE (25 + 2) °C.

3) YcTaHaBNMBalOT WCTOYHMK MNUTaHUS CO CTOpPOHbI ABb/MMuTatop AB Ha YpoBeHb HanpshkeHust 2.1 B Ha
aneMeHT AB£2%.

4) Ecnm B wuCnbiTyeMOM 06pasue MMEHTCS BbIBOAbl A1 NOAKIHOUEHUS Harpysku, perynmpyroT CconpoTviB-
NeHve. VIMUTUpYIOLLEE Harpysky TakuMm 06pa3oM, 4TOObl TOK. MOCTYNarOLmin Ha Harpysky, coctasnsn (10 = 2) %
HOMMHa/ILHOTO TOKa HarpyskM NPy HamnpsbkeHUM Ha BbIBOZAX MCMbITyeMOro obpasua Co CTopoHbl AB. paBHOM
HOMUH&aUTbHOMY HanpsxeHuio AB.

5) MMpyn Temnepatype BHYTPU KIMMATUYECKOA Kamepbl W Temneparype ucnbityeMoro obpasua (25 = 2) BC
3aMbIKaIOT KOHTaKTbI BbIK/THOUaTE el UCTbITaTesIbHOro CTEH/AA CO CTOPOHbI AB M CO CTOPOHBI HArpy3Ku.

5) MoLwaroBo yYMEHbLLAIOT HanmpshkeHne AB [0 Tex /op. Noka UCTbITyeMblii o6pasel, He OTKUUT nuTa-
HUe HarpyskM HernocpefCcTBEHHO, WM Harpyska He OyfeT OTKIYeHa BHELUHWM YCTPOWCTBOM MO Yrpas/stoLLe-
My CWrHayly OT MCMbITyeMOro o6pasua, WM noka He Oy[eT BKIoYeHa CurHasmsaumsa. Mexay waravy cregyet
cobnofatb 3aepKky Ha 2 MWH. WM Ha 33faHHOe W3roTOBWTENIEM BPEMS 3aAepikW, YBE/IMYEHHOe Ha 1 MuH.,
B 3aBMCVIMOCTU OT TOTO, KaKkoe 13 HKX BorbLLe.

Ecrm B wucnbityemom o6pasue 3awmta Ab 0T nepepaspsiga  OCYLIECTB/SETCS C  MOMOLLbIO  BK/IHOYEHUA
CUrHa/m3aLuy,  BbIKMOYAOT  Harpy3ky Moc/fe  BKIOYEHUA  CUrHaymsauyn.  [py OTK/IIOYEHUM NUTaHWUA  Harpysku
HanpshKeHWe 1 TOK Ha BbIBOAAX VCMbITYeMOro ob6pasLia Co CTOPOHbI HArpy3kv A0/MKHbI BbITb PaBHbI HY/HO.

Pernctpupytot 3HaueHve HanpskeHs Ab B MOMEHT OTK/TIHOUEeHMS Harpy3kv kak OHH.

7} TlowaroBo YyBeMUMBAIOT HarnpsbkeHve AB A0 Tex MNop. Moka WCTbITyeMblii obpasel, He BKIOUMT M-
TaHVe Harpysku, WM Harpyska He OyAeT BKIOYEHA BHELUHMM YCTPOCTBOM MO  YNpaB/stoEeMy CUrHasy oT
ucrbITyemMoro obpasua, WM roka He OyaeT BKIOYeHA CurHasmsaums. Mexay Lwaramu  criegyeT  cobnmiogars
3a0EePKKy Ha 2 MUH. WM Ha 3afaHHOe W3roTOBUTENIEM BpeMs 33[epXkW, yBesmyeHHoe Ha 1 MuH., B 3aBuCK-
MOCTW OT TOrO, Kakoe 13 HiX GorbLLe.

Ecrm B wucnbityemom o6pasue 3awmta Ab 0T nepepaspsiga  OCYLECTB/SETCH € MOMOLLbIO  BK/IHOYEHUSA
CUrHa/mMsaLuy, BKIOYAOT Mofady MUATaHWA Ha  Harpysky Mocsie BKIYEHWs curHasmsaumn. [pyu  BOcCTaHoB/ie-
HUS MUTaHUA HarpyskM HanmpshkeHMe Ha BbIBOAAX WCMbITYEeMOro obpasua CO CTOPOHbl HarpyskM [O/DKHO  ObITb
paBHO HOMUHasTILHOMY HanpshkeHuo Ab.

PernctprpytoT 3HaueHve HanpskeHns Ab B MOMEHT BK/THOUEHWA NUTaHUA Harpy3ki kak BHH.

8) EcM B uCMbITyeMOM o6pasue npefycMOTPEHO HECKOSIbKO YCTaBOK — OTK/HOUEKUS/EKIOUEHUST  Harpysku,
MOBTOPSIOT aTarbl 3) — 7) NooYepPeHO /19 BCEX YCTaBOK.

9) MosTopstoT atarnsl 2) — 8) ana (40 £ 2) 'C.

MpumedaHue 2— MNpy OLEHKE COOTBETCTBUS YCTaBKe C/IeAyeT YUMTbIBATL BCE MOMPaBKM Mo TEMMEPATYPE U TOKY.

MpumeyaHne 3 — BeMuMHa W3MEHEHVS HanpsbkeHust AB  [O/KHA COOTBETCTBOBATb 33[@aHHOW TOYHOCTU  UM3MeE-
PEHWIA. B OCOBGEHHOCTM BOMM3M 3HAUEHMIA YCTABOK OTKMIOYEHWS] U BK/IOYEHWS Harpy3kd. Kak npaBwio, Ha YydacTke YMeHb-
LUEHVS/HAPACTaHUS!  HaMpPsDKEHWS1  [OCTATOYHO MBMEHSTTb  HampsbkeHve Ha 20 MB/anemeHT AB. BG/M3M  KOHTPO/bHBIX  TOUEK,
€ KOTOpbIX MPOMCXOAMT 3aBEpLUEHME [AAHHOMO 3Tana 3apsga M COOTBETCTBYIOLLEE W3MEHEHWE HanpsbkeHust (BG/M3W  ycTa-
BOK). MOXET 6bITb HEOBXOAVIMO M3MEHSITTb HAaNpPshKEHWE Ha 4 MB/3/1IBMEHT AB W MeHbLLIE.

16

OnekTpoTexHuyeckas bubnuorteka Elec.ru



OnekTpoTexHuyeckas bubnuorteka Elec.ru

FOCT P 56982-2016

MpumeuyaHne 4 — OTKIIOYEHNE U BKIIOYEHNE HArPy3kM MOXHO YCTAHOBUTb HAab/oAeHVEM 3a  3HaYeHVsIMM
BXO/IHOIO TOKa W HaMpshKeHIS C MOMOLLHO ocLpIorpadpa.

MenbitaHHbI o6paseL) CUMTAOT BblAepKaBLUMM UCTIbITaHWS, eCru:

*  UCTIbITyEMbI 06pasel, OTKMOYaeT U BOCCTAHABMMBAET MUTAHWE HarpyskM Mpy  OOCTWDKEHWM  YCTaBOK
3as1B/1eHHbIM M3rOTOBUTENEM 06PAa30oM;

* 3HayYeHVs HarnpsbKeHVsl, NPy KOTOPbIX MPOMCXOOUT OTKIHOYEHWE U BOCCTAHOB/IEHVE NUTAHUA Harpysku,
COBMaAlT CO 3HAYEHVISIMM COOTBETCTBYHOLLMX YcTaBok OHH 1 BHH ¢ Tpebyemoli TOUHOCTbHO;

* UCMbITyeMbIli 06paseL, oTBeyaeT TpedosaHuaM 4.3 1 4.4:

*  pacCuMTaHHbli Ha OCHOBE pe3y/bTaTtoB U3MEPEHUn  KOSpMUMEHT KOppekumMn Mo  Temnepatype Co*
BMAaeT C YkasaHHbIM B COMPOBOAMUTESBLHOM [OKYMEHTaLMM C  Tpebyemoil TOYHOCTBIO, €C/M B UCTbITyEMOM
o6pasLie npefycMoTpeHa BO3MOXHOCTb KOPPEKLIMM YCTaBOK HU3KOTO HaNPshKeHWs Mo TeMneparype;

* CUrHa/m3auyisi 1 CpeacTsa 3aLlmThbl CpabaTbIBatoT, Kak YKa3aHo U3roToBUTEIEM:

*  VHOVKALUMA W OTOOpaKeHMe npoLecca WCTbITaHWA OCYyLLECTBSETCS B COOTBETCTBUMM C  COMpoBOAU™
TeNbHOW AOKyMEHTaLMEN.

5.6 VicnbITaHus 3aLUmThI akKyMy/SITOpHOI 6aTapen oT paspsiga
Ha (hOTO3MEKTPUYECKYIO BaTapeto

5.6.1 HasHaueHve

VcnbiraHysa npegHasHadeHb! 4715 NPOBEPKY BbINO/IHEHWS TpebosaHuii 4.5.

B npouecce MCMbITaHWA M3MEPSAIOT 06OpaTHbIA TOK 4Yepe3 WCTbITyeMblA obpasel, oT Ab k ®b. korga ®b
MoAKMo4EHO K AB uepes KOHTPO/Iep 3apsaaa, HO He reHepupyeT TOK.

5.6.2 CreHp, 015 NpoBeAeHVs UCTIbITaHWIA

WcnbImarenbHbiii CTeHA, B COOTBETCTBUM C PUCYHKOM 2.

WcnbitatensHoe 06opynoBaHve B cootBeTcTBum € 5.3.1.

MapameTpb! cTeHga B cooTBeTcTBUM € 5.3.3.2 1 5.3.4.

5.6.3 TMpoBeageHe UCTbITaHWi

1) ToaroToBNEHHbIA B COOTBETCTBMM C 5.2 WCMbITyeEMbIA 06pa3el, YCTaHaB/MBAOT B KIMMATUYECKYO
Kamepy uCrbITareslbHOro CTeHaa.

MogkmoyaloT  BbIBOAbI UCTbITYEMOro o6pasua €O CTOpoHsl AB M co CTOpoHbI ®B K COOTBETCTBYHOLLMM
BbIBOZAM BHYTPM KIMMATUYECKOW Kamepbl, Kak MOKa3aHo Ha pucyHke 2. Bblkmouarenn wucnbitateslbHoro CTeH-
A [OMKHbI HAXOAUTLCA B PA3OMKHYTOM MOJIOKEHWN.

MpumedaHne 1 — K BblBOgAM WCTLITYEMOTO 06pasla CO CTOPOHbl HarpyskM WM BblBOZaM AN Mepesfaun
YNpaB/sIoOWEro CUrHa/ia Ha BHELUHee YCTPOICTBO, €C/IM OHW  MPefyCMOTPEHbI B UCTbITyeMOM 06pasue. 8 3TuX WCMbITaHusIX
HWYETo He NOAK/HHALoT.

3aKpbIBAIOT KMMMATUYECKYIO Kamepy.

2) 3apaloT 3HaueHWe Temnepatypbl BHYTPU KMMaTUYeckoi kamepbl (25+2) *C u  BKIKOHAOT  perynmpo-
BaHvie TeMneparypbl.

B Teuenve Bcero BpemeHM NpPOBEAEHUS UCTIbITaHWA Temneparypa BHYTPU  KIMMATWMYECKOl kamepbl W
Temneparypa UCrbITyeMoro obpasLa AoMmKHbI MOAAEPKMBATLCS Ha YpoBHE (25 + 2) *C.

3) YcraHaBNMBalOT WUCTOYHMK MNUTaHMS CO CTOPOHbI ABMmuTatop AB Ha ypoBeHb HanpsbkeHuss 2.1 8 Ha
anemeHT Ab +2 %.

4) MMpv Temnepatype BHYTPM KIMMaTAYEeCKOn Kamepbl M Temnepatype wucnbityemoro obpasua (25 + 2) *C
3aMblKatOT KOHTaKTbI BbIK/FOUaTENEN UCTIbITaTEe/IbHOTO CTEHAA CO CTOPOHbI AB 1 CO CTOPOHbI Pb.

5) 3mepstoT TOK B KOHTYpe nuTtaHus ot ®b (KOHTYP Ryg).

Mpum BYa HMB 2 — B HEKOTOPbIX KOHTPO/VIEpaxX 3apsfa CyLEeCTBYeT BpPEMEHHas 3afepxka Mexay MOMEHTOM,
koraa ®b Hike HanpsbkeHst AB. 1 MOMEHTOM, Korfa KOHTPOJUiep 3apsaa orpaHniMBaeT 0bpartHbIi Tok oT AB k ©b.

McnbiTaHHbIi  06pasel, CuMTaloT BbiAEPXKABLUMM UCMbITAHUS, €C/M 3HaueHne Toka oT AB k ®B coctas-
nseT He 6Gonee 0.1 % HOMMHa/ILHOTO BXOAHOMO TOKAa MCTbITyeMoro o6pasua oT ®5 npu HanpsbkeHin Ha AB.
PaBHOM HOMMHA/TEHOMY.

5.7 OnpepeneHvie COBCTBEHHOTO NOTPE6/IEHNS B PEXME OXAAHNS

57.1 HasHaueHre
WenmbimaHua  npegHasHavdeHbl 19 OnpefesieHsi COBCTBEHHOrO MOTPe6sieHns KOHTposiiepa  3apsiga B pe-
XUME OXUAaHNA (HET nuTaHusa ot ®b ninm Harpysku).
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5.7.2 CTeHp Ans NpoBeAeHNst UCTbITaHWiA

WenbirarenbHbiii CTeHA, B COOTBETCTBUM C PUCYHKOM 1.

WcnbiratensHoe o6opyaoBaHve B coOTBETCTBUM C 5.3.1.

MapameTpbl CTeHAA B COOTBETCTBUM C 5.3.2.

5.7.3 TpoBeaeHVie UCTbITaHWi

1) TloaroToBMEHHbIA B COOTBETCTBUM C 5.2 MCMbITyeMblli 06pasel, YCTaHaB/MBAOT B KIMMATUYECKYHO
KamMepy UCTbITaTe/IbHOro CTeHa.

MogkmoyaloT  BbIBOAbI  MCMbITYEMOTO  0bpa3ua Cco  CTOpoHbl AB K COOTBETCTBYIOLUMM  BbIBOZAM  BHYTPU
KMMaTUYECKON KaMepbl, Kak Moka3aHO Ha pucyHke 1. npu 3TOM COMpOTUBIEHWE H,g OTKMOYAOT. [loakouar
10T BbIBOAbl WCMbITyeMOro obpasila CO CTOPOHbl Harpy3kM WM BbIBOAbI 1A MOJayn  YMpas/siowero curHana
Ha BHeLUHee YCTPOICTBO, €C/M OHU NpefycMOTpPeHbl B MCMbITyeMOM o06pasue, K BbIBOZAM Harpyskn BHYTPU
KIMMaTVYeCKO  kamepbl. BbikioyaTeny  UCMbITaTeNlbHoro  CTeHAa  A0/DKHbl  HaxoaMTbCAd B Pas’OMKHYTOM  MO*
JIOXEHUN.

MpumeyaHne 1 — K BbiBOgaM uCMbITyeMoro obpasla €O CTOpoHbl ®B B 3TUX UCMbITAHWAX HUYErO  He
NOAKNOYALOT.

3aKpbIBAIOT KIMMATAYECKYIO Kamepy.

2) 3apaloT 3HadeHVe TemrnepaTypbl BHYTPM KaMMatuyecko kamepbl (25 + 2) *C 1 BK/IHOYaOT perynmpo*
eaHvie Temneparypebl.

B TeueHMe BCEr0O BPEMEHM MPOBEAEHMSI MCMbITAHWA Temnepatypa BHYTPU KIMMATUYecKo Kamepbl WU
Temneparypa UcrbITyemoro obpasLa A0/KHbI NoAAePXMBATLCA Ha ypoBHeE (25 £ 2) ‘C.

3} YcraHaB/vBalOT WUCTOYHUK MUTaHUA CO CTOpPOHbl AB/MMmnTatop AB Ha ypoBeHb HanpsbkeHns 2.1 B Ha
anemeHT Ab +2 %.

4) Tpu TemnepaType BHYTPM KIMMAaTMYecKol Kamepbl M Temnepatype wucrbiryemoro obpasua (25 + 2) &C
3aMbIKaOT KOHTaKTbI BbIK/THOUaTENel UCTbITaTeIbHOTO CTEHAA CO CTOPOHbI AB.

MpumeyaHne 2 — KOHTaKTbI BbIK/KOHaTES 151 UCTIbITaTe/IbHOro CTeHAA CO CTOPOHbI HAarpy3kn He 3aMbIKatoT.

5) Y6expalTcs, 4YTO BbIBOAblI 419 MOAKMOYEHWS HarpyskM Wi BbiBOAbl A1 Nepefauy  ynpasnsitoLero
CTHa/Ia Ha BHELLHee YCTPOWCTBO, €C/IM OHM MNpefycMOTPeHbl B UCMbITYEeMOM 06pasue, HaxQAsatcs nof, Hamps*
YXEHVEM WM B COCTOSHUN «BK/TIOUEHO.

6) PerncTpupytoT HanpsbxeHye 1 TOK Ha BbIXOAE UCTIbITyeMOro 0bpasLia co CTOpoHbI Ab.

7) TMocneposarenibHO YCTaHAB/MBAOT — HAMpPsHKEHWE WCTOYHMKA MUTaHWA €O CTOpPOHbl  ABMMmuTtatopa Ab
Ha 3HayeHve 2,0; 1,918 u 1,7 8 Ha anemeHT AB + 2 % © pPervcTpupyloT HanpsikeHne W TOK Ha BbIXoge uc*
MbITyeMOro o6pasLia co CTOPOHbI AB Npy KaXXA0M U3 yKa3aHHbIX 3Ha4EHUIA.

WcnbimaHHbii  06pasel, CuMTaloT  BblAEPXABLUMM  WCTbITaHUs, €C/IM  COBCTBEHHOe MNOoTpebrieHne  uUcrbiTye*
MOro o6pas3Lia COOTBETCTBYET TpeboBaHWAM 4.6.1 1 3HaYeHNAM, Yka3aHHbIM U3TOTOBUTEIEM.

5.8 Onpepgenenvie KNAa

5.8.1 HasHaueHve

Vcnbimanma  npegHasHadeHbl s NocTpoeHus rpadmkoB KM, wcnbimyemoro obpasua B AuvanasoHe  3Ha-
yeHmii Toka 3apsiga ot 10 go 100 % npuw TeMnepaType okpyxaroLlein cpeapl (25 + 2) *C.

5.8.2 CreHp Ans NpoBeAeHNst UCTbITaHniA

WenbrrarenbHbiii CTeHA, B COOTBETCTBUM C PUCYHKOM 1.

VcnbiratensHoe o6opyaoBaHve B cooTBETCTBUM C 5.3.1.

MapameTpbl cTeHaa B cooTBeTCTBUM C 5.3.5.

5.8.3 [MpoBeaeHyie 1CTbITaHWi

1) TloaroToBMEHHbIA B COOTBETCTBMM C 5.2 MCMbITyeMbli  06pasel, YCTaHaB/MBAOT B KIMMATUYECKYHO
Kamepy UCTbITaresIbHOro CTeHaa.

MoaxnoyaloT  BbIBOALI UCTbITYEMOro 06pasia Cco CTopoHbl AB M €O CTOPOHbI DB K COOTBETCTBYIOLLMM
BbIBOAAM BHYTPU KIMMATMYECKOl KaMepbl, Kak MokasaHO Ha pucyHke 1. [MogkniouvatoT  BbIBOAbl  MCMLITYEMOrO
obpasua CO CTOPOHbl Harpy3kM W BbIBOAbl /19 MOAAYM  YMPAB/SIOWET0 CUMHa/ia Ha BHELLUHEE YCTPOICTBO,
€CNM  OHW MNpefycMOTpeHbl B MCMbITyeMOM 06pasle, K BbiBOAAM Harpy3kM BHYTPU  KIMMATUYECKOW Kamepbl.
BbIk/rouaTenm ncnbItatesibHoro CTeHaa A0MKHbI HAXOAUTBECA B PA3OMKHYTOM MOJSIOKEHWN.

3aKpbIBAIOT KMMATYECKYIO Kamepy.

2) 3apjaloT 3HaveHue Temneparypbl BHYTPM KIMMaTtU4eckon kamepbl (25 + 2) “C v BrIOYalOT perympo*
eaHu1e Temneparypsbl.
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B TeuyeHve BCEro BpeMeHM MNPOBEJEHUSI WCMbITaHW Temnepatypa BHYTPU KIMMAaTUYECKOW kKamepbl W
Temneparypa UCMbITyeMOoro oopasLa [Ao/PKHbI NoAAEPKUBATLCH Ha YpoBHE (25 + 2) *C.

3) Hactpoilkoii WCTOUHWKa MUTaHUA NpPU  MOCTOSHHOM  COMPOTUB/IEHMM [?,; YCTaHaB/MBAIOT — 3Ha4eHue
HanpshkeHWs o CTOPOHbI Ab. paBHoe 2.2 B Ha anemeHT AB + 2 %.

B TeueHMe BCEro BpEMEHU WCTbITAHUA HanpshkeHWe Ha WCTOYHWMKE MWTaHUs €O CTOpOoHbl AB  [OMKHO
6bITb MOCTOSAHHbIM.

4) Tpu TemnepaType BHYTPY KIMMATUYECKOM kamepbl M Temrepatype McrmbiyeMoro obpasua (25 + 2) *C
3aMbIKaOT KOHTaKTbl BbIK/OYATE e UCMbITATENBHOMO CTEHAA CO CTOPOHbI AB 11 CO CTOPOHLI ®B.

MpumMeyaHne — KoHTaKTbl BbIK/IHOUATES IS UCTIbITATE/TbHOrO CTEHAA CO CTOPOHbI HArPY3K/ HE 3aMbIKakOT.

5) YcraHaBnMBalOT CO CTOPOHbI DB 3HayeHne BxogHOrO Toka (10 + 2) % OT HOMMHAILHOrO TOKa 3apsija
AB 1 perynmpyloT HanpsbkeHne WCTOYHMKA MUTaHWSA CO CTOPOHbI AB Tak. 4TOObl HanpsbkeHve Ha BbIBOAAX WC-
Mbiryemoro obpasLia co CTopoHbl AB cocTasnsno 2.2 B Ha anemeHT AB + 2 %.

6) Y6expalTcsi, 4TO WUCTbITYEMbIi 00pasel, paboTaeT B peXuMMe HavyaslbHOro 3apsiga M 4YTO BbIBOAbl A/1S1
MOAKTOYEHNST HarpyskM WM BbIBOAbl [/ MNepefjaqn  ynpas/siolero CurHasia Ha BHELUHee YCTPOWCTBO, ecrn
OHV NpeAyCMOTPEHbI B UCMbITYEMOM 06pasLe, HAXOAATCA NoZ, HANMPSHKEHUEM WK B COCTOSHUM «BK/THOUEHO.

7) Vi3mMepsitoT TOK. HanpsbkeHve co CTopoHbl ®B 1 co ctopoHsl Ab npu 10 % Toke 3apsga M paccuuTbl-
BalOT MOLLHOCTb.

8) lMosTOpSAIOT 3Tanbl 5) — 7) 47151 3Ha4eHWin Toka 3apsiaa ot 20 Ao 100 % ¢ warom 10 %.

9) Pa3mbIKatOT KOHTaKTbl BbIK/OYATE 1S UCTIbITATENIbHOIO CTEHAA CO CTOPOHbLI PB.

10) Ecm B vcnbityeMoM  obpasue  NpefycMOTPEHO  MOAKMOYEHVE  HarpyskW, perysvpytoT  conpoTueie-
HVE. MMUTUPYIOLLIee Harpysky TakuM 06pasomM, UTOObl MpOTeKaloLmii uyepe3 Hero ToK coctasnsn 100 % Homm-
HaUIbHOTO TOKA Harpy3Ku.

3amMbIKatOT KOHTaKTbI UCMbITATE/LHOIO CTEHAA CO CTOPOHbI HAarpy3Ku.

11) OnpepenstoT NageHne HanpsbxeHus 1 KN venbimyemoro obpasLia.

5.9 VicnbiTaHye Ter/ioBbIX XapakTepucTuK

5.9.1 HasHaueHve

VcnbimaHna  npegHasHayeHbl A1 OUEHKA  XapakTepUCTMK — UCTbITyeMoro  obpasua npu  MakCUMaslbHOM
pabouein Temneparype M HOMMHA/ILHOM TOKE Hava/lbHOrO 3apsifa W BAUSHWSA Ha  yKa3aHHble  XapaKTepuCTUKU
NPUCOEOVHEHHOM Harpyskv. McnbitaHus MpoBOAAT MNpY  MakCMMasibHOM paboyeli  Temnepartype, YkasaHHOM U3-
rotoutenieM. EcnM  v3roToBUTENIEM HE YKa3aHO MakCUMaslbHOe 3HayeHve paboueil Temneparypbl, UCMbITaHWS
npoBoasT npu (4012) °C.

5.9.2 CreHg, /1 NpoBeAeHVs UCTIbITaHWIA

VcnbimraTenbHblii CTeHA, B COOTBETCTBUM C pUCYHKOM 1.

VicnbITatensHoe 060pyaoBaHme e cooTBeTCTBUM € 5.3.1.

MapameTpbl cTeHaa B cOOTBETCTBUM C 5.3.5.

5.9.3 lMpoBeageHMe CrbITaHNin

1) TloaroToBNEHHbIE B COOTBETCTBUMM C 5.2 MCNbITyeMblii 06pasel, YCTaHaB/MBAOT B KIMMATUYECKYO
Kamepy uCrbITate/IbHOK CTeHA.

MogkmoyaloT  BbIBOAbI WCMbITYEMOro 06pasua €O CTOpoHbl AB M €O CTOpoHbI ®B K COOTBETCTBYHOLLMM
BbIBOAAM BHYTPW KIMMAaTUM4YeCKOl kamepbl, Kak MokasaHO Ha pucyHke 1. [loaxioyaloT  BbIBOALI  UCTLITYEMOro
obpasla CO CTOPOHblI Harpy3kM WM BbIBOAbI /11 MOAAYM  YMPAB/ISIOWET0 CUTHa/Ia Ha BHELLHEE YCTPOIACTBO,
€C/M OHW npedycMOTpeHbl B WCMbITYEMOM 06pasule K BbIBOAAM Harpy3kM BHYTPU KIMATUYECKON Kamepbl. Bbl-
KroYaTeny ncnbitarelbHoK CTeHAA AO/MKHBI HAXOAUTLCA B PA3OMKHYTOM MOSIOXEHNN.

3aKpbIBAIOT KMMATUYECKYIO Kamepy.

2) 3agaloT  3HaueHMe Temnepatypbl BHYTPU  KIMMATMYECKOW Kamepbl, paBHOE MakCUMaslbHOM — paboueli
Temneparype, YkasaHHON W3roToBUTESIEM, WM. €cM 3Ta Temneparypa He ykasaHa, paBHoe (40 + 2) ®C. wu
BK/THOYAIOT Harpes.

B TeueHMe BCEro BpeMeHW MPOBEAEHUS WCMbITaHWiA  Temnepatypa BHYTPU  KIMMAaTWYecKol  Kamepbl
[J0/KHa MOAAEPKMBATLCA HA 3a4aHHOM YPOBHE.

3) Hactpoiikoli WCTOUYHMKA MUTaHUA NpU  MOCTOSHHOM  COMPOTVBAEHMM R,s YCTaHaB/MBalOT —3HaueHue
HanpspkeHust co CTopoHbI AB. paBHoe 2.2 B Ha anemeHT AB + 2 %.

8 TeuyeHVe BCEro BpEMEHW WCMbITaHUA HarnpshkeHue Ha WCTOYHUKE MUTaHWs CO  CTOPOHbl AB  [O/MKHO
6bITb MOCTOSAHHbIM.
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4) Ecm e vcnbiyeMoM o6pasue MpefycMOTPEHO MOAK/IOYEHVE  Harpysky, PerysMpyroT — COMpPOTUBIIEHME,
UMUTUPYIOLLIEE  Harpysky TakuMm 06pa3oM, 4YTOObl MpOTeKaloLmMii uvepe3 Hero Tok coctasnsn 100 % HOMUHasIb-
HOrO TOKa Harpy3Ku.

5) Mpn TemnepaType BHYTPU KIMMATUYECKOW Kamepbl M TemrepaTtype WUCMbITyeMoro obpasua, paBHOi 3adaH-
HOI Ha 3Tane 2). 3aMbIKar0T KOHTaKTbI BbIK/KUaTE/El UCTIbITATEIbHOIO CTEHAA CO CTOPOHBLI AB 11 00 CTOPOHBI ®B.

6) YcraHaBnMBalOT CO CTOPOHbI PB 3HauyeHne BxogHOro Toka (10 + 2) % OT HOMMHa/IBHOTO TOKa 3apsfa
AB. Y6exaaroTcs, YT VCMbITyeMbIil 06paseL, HaxoaUTCs B PEXVME HauasTbHOTO 3apsiae.

7) YcTaHaBnMBalOT CO CTOpOHbI ®B 3HayeHve BXxogHOro Toka {10 + 2) % OT HOMUHa/ILHOrO TOKa 3apsija
AB 1 peryvpyloT HanpshkeHne WCTOYHMKA MUTaHMSi CO CTOPOHbI AB Tak. 4ToObl HanpshkeHWe Ha BbIBOAAX WC-
MbITyeMoro obpasLa co CTopoHbI AB cocTaBnsano 2.2 B Ha anemeHT A + 2 %.

8) 3aMblKaloT KOHTaKTbl BbIK/OYATENSA UCTBITATE/ILHOrO CTEHAA CO CTOPOHbl Harpysky, €C/iM B UCTbITye-
MOM 06pasLie NpeayCMOTPEHO NOAK/FOHEHME Harpy3k.

9) V3vepsoT TOK U HamnpsbkeHue co CTopoHbl @b m co cropoHbl AB npy 10 % Toke 3apsfa, a Tawke
Temneparypy TernsiooTBofa/MC/bITyeMoro obpasla C WHTEpBas/ioM He MeHee 1 MuH. B TeyeHve 1 4 wwm go Toro
MOMEHTa, Korfa cpaboTaeT Kakoe-HWOyAp CPeACTBO  TEM/IoBOM  3allUTbl  WCMbITYEMOro obpasua  (CHWkeHve
TOKa, OTK/IKOYEHUE W T. /1.). PaCcCUMThIBAIOT MOLLHOCTb B K&X0M TOUKE N3MEPEHUIA.

10) OrtwmoyaloT BCe NPUOOPLI OT  UCMbITYyeMOro 06pasla WM MPOBEPSOT  Ha/luMe  Kakux-nvbo  BUAMMBIX
NOBPEXAEHWA UCTbITYEMOro 06pasLia.

11) [MpoepstoT paboTOCNOCOBHOCTL UCMbITyeMOro obpasya no 5.15. ec/m  OTCYTCTBYIOT BUOUMbIE  COYHK-
UMOHa/TbHbIE  MOBPEXAEHVST  WCMbITYEMOro 06pasila M Npu3HakM MOBPEXAEHUS MCMbITyeMoro obpasua no  pe-
3y/ibTaram U3MepeHuii.

Wenbimyembiii 06paseL, CHMTatoT BblAepKaBLUMM UCTIbITaHWS, eCrn:

- OTCYTCTBYIOT BUOVIMbIE (DYHKLIMOH&UTbHBIE MOBPEXAEHNS;

- OTCYTCTBYHIT MPU3HAKV NOBPEXAEHUS MO pe3y/ibTatam U3MEepEHWI;

* VCMbITaHHbI 06pa3eL, COXpaH paboToCMOCOOHOCT:

* CUTHa/IM3aLmsa U CpeacTBa 3aLLyTbl CpabaTbIBAOT, Kak YKa3aHO U3rOTOBUTESIEM.

5.10 VicnbiTaHue 3aLuTbl OT CBEPXTOKOB CO CTOPOHbI (POTO3/1EKTPUHECKO HaTapen

5.10.1 Ha3sHaueHvie 1 06nacTb NPUMEHEHNS

WenmbimaHna  npegHasHayveHbl 19 OLEHKW  XapakTepuCTUK — UCTbITyeMOoro  obpasua  npy  Haya/ibHoM  3a-
psge B YC/IOBUAX TPEBbILEHWS TOKOM, MocTynawowym ot ®b. npeaensHo JonyctMmoro (Havborbiuero  pabo-
yero) 3HaueHus.

Vcnbimanma npoBogAaT npu Temneparype (25 + 2) 8C u Toke 3apsiga, paBHOM 125 % HOMUHa/ILHOTO TOKa
3apsaaa.

5.10.2 CrteHp, 45151 NpoBeAEHNS UCTbITaHWIA

WenbimarenbHbiii CTeHA, B COOTBETCTBUM C PUCYHKOM 1.

VcnbiratensHoe 06opyaoBaHve B cooTBeTCTBUM C 5.3.1.

[MapameTpbl cTeHAa B cootBeTCTBUM € 5.3.5.

5.10.3 T[lpoBegeHvEe MCMbITaHWi

1) TogrotoBMeHHbI B COOTBETCTBMM C 5.2 UCMbITyeMbliA  00pasel, YCTaHaB/MBalT B KIMMATUYECKYHO
Kamepy WCTbITaresIbHOro CTeHaa.

MoaxnoyaloT  BbIBOAbI MCMbITYEMOro 06pasua €O CTOpoHbl AB M CO CTOpoHbl ®B K COOTBETCTBYHOLLMM
BbIBOZAM BHYTPM KIMMATUYECKOA KaMepbl, Kak MOokasaHO Ha pucyHke 1. BbiIouaTen MUCMbITaTeNbHOr0 CTeH-
8 [OMKHBI HAXOAUTLCA B PA3OMKHYTOM MOSIOKEHWN.

MpumeyaHne — K BbiIBOJAM WCTbITYEMOIO o6pa3ua CO CTOpPOHbI Harpysk win BblBOgaM a4 nepefadn  ynpas-
NA0Wero  CurHasia Ha  BHellHee yCTpOVICTBO, eCc OHM  npedyCMOTPEHbl B UCMbITYEMOM o6pa3u,e, € O9TnUX WUCNbITaHNAX
H/Yero He Nnoakk4aroT.

3aKpbIBaOT KIMMATUYECKYIO KaMepY.

2) 3afaloT 3HaueHne TeMMepaTypbl BHYTPU KIMMaTMyeckoli kamepbl (25 = 2) “C u BKIOHAKOT perympo-
BaHWe Temneparypsbl.

B TeueHMe BCEro BpEMEHW MPOBEOEHVS UCMbITaHWA Temreparypa BHYTPU — KIMMATUYECKOW — Kamepbl
[J0/mKKa NopaepKvBaTbCA Ha yposHe (25 + 2) °C.

3) HacTpoilkoii WCTOYHMKa MUTaHWss MPU  MOCTOSHHOM  COMPOTUB/IEHUNA [?,; YCTaHaB/IMBAIOT — 3HaueHue
HanpshkeHus co CTopoHbI AB. paBHOe 2.2 B Ha anemeHT AB + 2 %.
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8 TeueHMe BCErO BPEMEHV WCTbITaHU HamnpsbkeHWe Ha BbIBOAAX CO CTOPOHbI AB  [O/MKHO ObITb  MOCTO-
SHHbBIM.

4) Tlpn Temnepatype BHYTPU KIMMaTM4eckol kamepbl W Temneparype wchbiyemoro obpasua (25 + 2) *C
3aMbIKAKOT KOHTaKTbl BbIK/OYATE e UCMbITATENBHOMO CTEHAA CO CTOPOHbI AB 11 CO CTOPOHbI ®B.

5) YcraHas/wmBaloT €O CTOpOHbI ®B 3HauveHve BxogHoro Toka (10 £ 2) % OT HOMWMHa/ILHOTO TOKa 3apsja
AB. Y6exaatoTcs, YTO VCTbITyeMblii 06paseL, HaxoaWTCs B peXUME Ha4a/IbHOro 3apsaa.

6) YcraHaBMBalOT CO CTOpPOHbI PE 3HauveHne BxogHoro Toka (125 + 2) % OT HOMMHa/IbHOrO TOKa 3apsja
AB 1 perynvpyloT HarpsbkeHue WCTOYHMKA MWUTaHWS CO CTOPOHbI AB Tak, 4TOObl HamnpshkeHue Ha BbIBOAAX WUC-
MbITYEMOro obpasLa co CTopoHbl AB cocTas/isino 2,2 8 Ha anemeHT Ab + 2 %.

7) W3mepstoT TOK U HanpskeHne co CTopoHbl ®B 1 co ctopoHbl AB npu 10% Toke 3apsafa, a Tawke Tewm-
nepatypy TersiooTBoda (Temnepartypy MWCnbITyeMoro o6pasua) C WHTepBa/ioM He MeHee 1 MVH. B TeueHue 1 y
Wwm [0 TOr0O MOMEHTa, Korja cpaboTaeT kakoe-HubyAb CPeACTBO TeryioBOM  3alyTbl  MCMbITyeMoro o6pasua
(CHVKeHVe TOKa, OTKNHYEHVE U T. N.). PacCUnTbIBaOT MOLLHOCTb B KEXKAOM TOUKE M3MEPEHUIA.

8) OtwnovyaloT Bce nNpubopbl OT  WCMbITYyeMOro obpasua M NPOBEPSIOT Ha/mune  Kakux-nmbo  BUOMMBIX
NOBPEXAEHWIA UCMbITYEMOrO 06pasLia.

9) TpoBepsitoT PaABGOTOCMNOCOOHOCTL  UCTbITyeMOro o0bpasuya no 5.15. ec/m  OTCyTCTBYHOT BuAMMbIE  OYHK-
LUVOHaUTbHbIE  MOBPEXOEHVS  WCMbITYeMOro obpasua W MNpu3Haki  MOBPeXaeHUs UCTbITyeMoro obpasua Mo  pe-
3y/ibTatam U3MepeHuii.

Wenbimyembiii 06paseL, CHMTaOT BblAEXaBLUVM VCTIbITaHWS, eC/N:

* BbINO/HEHbI TPE6oBaHWS 4.7.2.1:

* OTCYTCTBYIOT BUAYVIMbIE (PYHKLIMOHAS IbHbIE MOBPEXAEHWS;

* OTCYTCTBYHOT NPU3HAKV NOBPEXAEHUS MO pe3y/ibTaram U3MepeHWi;

* VCMbITaHHbI 06pa3eL, COXpaH paboToCNOCOOHOCTD;

* CUrHa/mM3auUms 1 CpeacTBa 3aLlmThl CpadaTbIBatoT, Kak Yka3aHO U3roTOBUTESIEM.

511 WcnblTaHue 3aLuTbl OT CBEPXTOKOB CO CTOPOHbLI Harpysku

5111 HasHaueHve

WcnbitaHna  npegHasHayeHbl  [/19  OUEHKM  XapakTepuCTMK — WCMbITyemoro  obpasua npy  Temneparype
(25 i 2) *C wn Toke Harpysk, paBHOM 1,25 HOMMH&/ILHOTO TOKA Harpysku. WcmbimtaHus npegHasHayeHbl N
KOHTPO/IIEPOB 3apsifia, Y KOTOPbIX NPEAyCMOTPEHO NMOAKIHOUEHNE Harpy3Ku.

5.11.2 CreHg ansa npoBeaeHns NCrbiTaHuii

WenbitatenbHblii CTeHA, B COOTBETCTBUM C PUCYHKOM 1.

WcnbiratensHoe o6opyaosaHve B cooTBeTCTBUM C 5.3.1.

MapameTpbl CTeHAa B COOTBETCTBUM C 5.3.2.

5.11.3 TpoBeaeHWe uchbITaHWi

1) TloaroToBMEHHbI B COOTBETCTBAM C 5.2 WUCTbITyeMblii 0bpasel, YCTaHaB/MBAT B KIVMATUYECKYHD
Kamepy ucrbITaresibHOro CTeHaa.

MogkmoyaloT  BbIBOAbI UCTbITYEeMOro o6pasua co CTOpoHbl AB M CO CTOPOHbI Harpysks K COOTBETCTBYHO-
WM BbIBOAAM BHYTPU KIMMATWYECKO/ KaMepbl, Kak MOKa3aHO Ha pucyHke 1. conpotvisneHvie fiyg OTKIHOUAIOT.
BbIkntoyarem ncnbitaresibHOro cTeHaa o/MKHbI HAXOAUTLCA B PA3OMKHYTOM MOIOXEHNN.

MpumMedaHmne — K BbIBOAAM VCMbITYEMOrO 06pasLia Co CTOPOHbI DB B 3TUX MCTIbITAHUSIX HUYETO He MOAK/IoUatoT.

3aKpbIBAIOT KIMMATUYECKYIO Kamepy.

2) 3apaloT 3HauveHve Temnepatypbl BHYTPW KAMMAaTudeckoli kavepbl (25 + 2) ®C v BKIOYAOT perysmvpo-
BaHvie TeMneparypbl.

8 TeueHne BCErO BpEMEHW MPOBEAEHVS UCTbITaHWA Temreparypa BHYTPUM — KIMMAaTUYECKOl — kamepbl
[IoKHA NoAAEPXMBATLCA Ha ypoBHe (2512) *C.

3) YcraHaBnMBaOT WUCTOUHMK JIMTAHWS CO CTOpPOHbl AB/MMMuTaTtop AB Ha YpOBEHb HanpshkeHns 2.2 B Ha
aneMeHT AB£2%.

PerynvipytoT ~ COMPOTUB/EHWE, UMUTUPYOLLEe  Harpysky, TakuMm o6pasoM, u4ToObl MpoTeKalomin  yepes
Hero ToK coctas/isAN 12S % HOMWHaTILHOTO TOKa Harpysku.

4) Tpn Temnepatype BHYTPU KIMMAaTMYeCKol kamepbl W Temnepartype wuchbiyemoro obpasuya (25 + 2) °C
3aMblKat0T KOHTaKTbI BbIK/HOUaTe el UcrbITaTesIbHOro CTEHAA CO CTOPOHbLI AB M CO CTOPOHbI HArpy3Kku.

5) PerynvpyloT Hanps)keHue WCTOYHUKA MUTaHMs CO CTopoHbl AB  Takum 06pa3oM, 4TOObl HanpshkeHve
Ha BbIBOJAX MCMbITyeMoro o6pasia co CTopoHbl AB cocTasnsio 2.2 B Ha anemeHT Ab + 2 %.
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6) W3vepstoT TOK W HanpsbkeHue co CTopoHbl AB M CO CTOPOHbI Harpysky, a Tawke Temneparypy Ternsio*
0oTeoaa/MCNbITyeMOro obpasua C VHTepBayioM He MeHee 1 MyH. B TeyeHne 1 4 wwm [0 TOrO MOMEHTa, Korga
cpaboTaeT Kakoe-imbo CPeAcTBO TEMVIOBOM  3allMTbl  MCMbITyemoro o6pasuta. PaccuMTbiBalOT MOLLHOCTb B Kadk-
[0/ TOUKE U3MEPEHWIA.

7) OTtkmoyaroT BCe npubopbl OT  UCTbITYEMOro oOb6pasua W NPOBEpPSOT  HauMe  Kakvx-nmbo  BUOUMbIX
MOBPEXAEHNIA NCMbITYEMOro 06pasLa.

8) lpoBepsoT paboToCnoCcOOHOCTL UCTbITyemMoro obpasua no 5.15, ecrm  OTCYTCTBYIOT BUAMMbIE  (OyHK-
LMOHa/TbHble  MOBPEXAEHWS WCMbITyemMoro obpasua M Mpu3Haky MOBPEXAEHVs  WCMbITyemoro obpasua no  pe-
3y/ibTaram U3MepeHuii.

Wenbimyembiii 06paseL, CHMTaloT BblAEpXaBLUVM UCTIbITaHWS, eC/N:

- BbINO/HEHbI TpeboBaHuA 47.2.2;

- OTCYTCTBYIOT BUAYIMbIE (PYHKLMOHA IbHbIE MOBPEXAEHWS;

* OTCYTCTBYHIT NPU3HAKV NOBPEXAEHUS MO pe3y/ibTatam U3MEepEHWI;

* UCMbITaHHbI 06paseL, CoxpaHu paboToCNOCOBGHOCT;

* CUrHa/mM3auVs U CpeacTsa 3alluTbl cpabaTbIBat0T, KaK yKa3aHO U3roTOBUTE/EM.

5.12 VicnbiTaHue 3aluTbl OT NOAKTOHEHNS akKyMy IATOPHOM GaTapen
C 06paTHO NONSIPHOCTBLHO

5.12.1 HasHaueHve

WcnbiraHna  npegHasHayeHbl O NPOBEpKU  3allmTbl  UCTbITYEMOro o6pasla OT MOAKMoYeHVs K Hemy Ab
C 00paTHOW MONMAPHOCTHI0O W MPOBEPKM 3alWThbl HAarpyskM OT MOAAYM Ha Hee Toka B 0OpaTHOM  HanpasieHum
(ecnm B ucnbIryemMom obpasLie NpeaycMOTPEHO NOAKIHUEHNE Harpy3Kku).

Ecrm Ha wucnmbiyemMom 06pasile Wi B COMPOBOAWTENLHOM [OKYMEHTALMM K HeMy eCTb npeaynpexae-
HMe. YTO MOAKMYEHNe WCMbiTyemMoro obpasya Kk AB € 06paTHOA MONAPHOCTEI0 Ha BbiBOgax AB  3anpeLueHo,
[JaHHOE U1CTbITaHMe He NPOBOJAT.

5.12.2 CTeHp ansa npoBeaeHns NCrbITaHuii

WenbirarenbHbiii CTeHA, B COOTBETCTBUM C PUCYHKOM 1.

VcnbiratensHoe obopyaoBaHve B cooTBETCTBUM C 5.3.1.

MapameTpbl CTeHAA B COOTBETCTBUM C 5.3.2, C USMEHEHVSIMU, U3MOXEHHbIMK B 5.12.3.

5.12.3 TlpoBegeHe CMbITaHWi

1) TloaroToBMEHHbIA B COOTBETCTBMM C 5.2 MCMbITyeMbli 06pasel, YCTaHaB/MBAOT B KIMMATUYECKYHO
Kamepy UCTbITaresIbHOro CTeHaa.

MoaxouatoT  BbIBOAbI UCMbITYEMOrO 06pasia K COOTBETCTBYHOLLUMM BbIBOAAM BHYTPU KIMMATUYECKON kame-
pbl. Kak rMokasaHo Ha pucyHke 1. nMpyM atoM MEHSIOT MO/IAPHOCTb MOAKMHOUYEHNA WCTOYHMKA MUTaHUA CO CTOPOHBI
AB ¥ OTKMOYaOT COnpoTVB/IEeHNe R,z U E€MKOCTb ca6- [MogknoyaloT ocupnnorpad, ecim OH Heobxomym Ans npo-
BEEHWS ICMbITaHWiA. BbikntouaTeny UcrbItaTeisHoro CTeHAA A0/MKHbI HAXOAUTLCS B PA3OMKHYTOM MOOXEHUN.

3aKpbIBALOT KIMMATAYECKYIO Kamepy.

2) 3apaloT 3HaYeHVe Temneparypbl BHYTPM KIMMATUYECKO Kamepbl (25 + 2) BC M BK/IKOYAOT perysmpo-
BaHvie Temneparypbl.

B TeueHMe BcEro BpeMeHV MPOBEAEHVS UCTbITaHWA — Temneparypa BHYTPUM — KAMMAaTWYeckoli  Kamepbl
[0/KHA MoAAepKMBaTLCA Ha ypoBHe (25 + 2) *C.

3} YcraHaB/MBalOT HanpshkeHMe Ha BblBO4AX WCMbITyeMOro o6bpasua €O CTopoHbl AB. paBHOE HOMU-
Ha/lbHOMY 3HayeHuto + 2 %. M orpaHuyeHre Mo TOKY WCTOYHMKA MUTaHWMss CO CTOpPOHbl AB. paBHOe YABOEHHOMY
HOMUHa/ILHOMY TOKY 3apsia UCTbITyeMOro obpasua.

4) Ecrm B uvCnbilyeMOM o06pasue npefycMOTPEHO MOAK/IIOYEHVE  Harpyski, PerysmMpyroT  COMPOTUBIIEHVE,
UMUTUPYIOLLIEE Harpy3ky TakuM 06pasom, 4TOObl MpOTEeKatowmii yepes Hero Tok coctaenisin 10 % HOMMHaUTb-
HOrO TOKa Harpy3Ku1 NMpy HOMMHaUTLHOM HanpsbkeHun Ab.

5) [Mpu TemnepaType BHYTPU KIMMATMUECKO Kamepbl X TeMmnepaType WchnbiTyeMoro o6pasua (2512) *C
3aMbIKAKOT KOHTaKTbl BCEX BbIKIOYaTeNeil UCMbITaTelbHOr0 CTeHga M B TeyeHMe 5 MWH.  PervcTprpytoT  Bce
npeaynpexaatoLLme cUrHasbl UCMbITyemoro obpastia.

Tawke C wHTEpBayiIoM He MeHee 10 C PervcTpupyroT TOK W HampshkeHue cO CTOpoHbl AB. CO CTOPOHbI
Harpy3kM W co cTopoHbl @B, TemnepaTypy TensooTBodaMcnbiTyeMoro o6pasua.  PaccuuTbiBatOT MOLLHOCTb B
KabK0li TOUKE M3MEPEHWIA.

MpumevyaHne — [na HabMOAEHMS 33 U3MEHEHVEM TOKa W HampshkeHns U dovkcauyy  HenpeayCMOTPEHHOMO
V3MEHEHVISt TOKA WM HANMPSHKEHVIS TaKKE MOXET ObITb 1CMO/b30BaH ocLuviorpad.
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6) OTkmovyaloT Bce MpPUGOpbl OT UCTLITYEMOro 06pasla M MNPOBEpSloT  Ha/MuMe Kakvx-ibo  BUAMMbIX
NOBPEXAEHWI UCMbITYEMOTO 06pasLia.

7) [MpoBepstoT  paboTOCMNOCOGHOCTL — MCMbITyeMoro  obpasuya no  5.15. ecnm  OTCyTCTBOBa/IO  MOCTYI/IEHWE
ToKA Ha Harpy3ky MNPy BbINOSIHEHMM 3Tana 5), OTCYTCTBYOT BUAMMbIE (DYHKUMOHA/bHBIE MOBPEXAEHUS  UCTbl-
TyeMoro o6pasLia 1 NPU3HaKK1 NOBPEXAEHMS UCTIbITYEMOro 06pasLia no pesysiTatam N3MEPEHUIA.

WcnbiTyembiii 06paseL, CHMTaOT BblAERXKaBLUUM VCTIbITAHWS, EC/N:

* OTCYTCTBYIOT BUAVIMbIE (PYHKLIMOHAIbHbIE MOBPEXAEHWST;

* OTCYTCTBYHOT NPU3HAKN NOBPEXAEHWS MO PE3y/IbTaTam U3MEPEHWIA:

e OTCYTCTBOB&/IO TMOCTYI/IEHME TOKA Ha Harpy3Ky, €c/M B WCMbITyeMOM 06pasle npeaycMOTPeHO noA-
K/oUEHME HarpysKu;

* MCMbITaHHbI 06paseL, COXpaHu/1 paboToCNOCOOHOCTb;

* CUrHa/M3aLYIst U CPeaCcTBa 3aLlMTbl CPabaTbIBALOT, KAk YKa3aHO U3roTOBUTESIEM.

5.13  cnbiTaHve 3aluThbl OT NOAKMHOUEHNS DOTO3/IEKTPUYECKO BaTapen
C 0BGpaTHOI NOSAPHOCTLIO

5.13.1 HasHaueHve

WcnbitaHna  npegHasHadeHbl A1 NPOBEPKM  3allyTbl  MCTbITYEMOro obpasila OT noakioveHns Kk Hemy @b
C 06PaTHO NOMSIPHOCTBIO.

Ecrm Ha ucnbiyemMom o6pasue waM B COMPOBOAUTENBbHOM  JOKYMEHTaUuMM K HeMy ecTb npegynpexge-
HUE. 4YTO TMOAKTOYEHNE UCMbITyeMOro obpasua k ®B ¢ 06paTtHOi MOMSPHOCTBIO  3anpeLueHo, [AaHHoe WUCTbITa-
H1e He MPOBOAAT.

5.13.2 CrteHpg 47151 NpOBEeAEHNS UCTbITaHWIA

VcnbiTaTenbHbiii CTeHA, B COOTBETCTBUM C pyUCYHKOM 1.

WcnbiratensHoe o6opyaosaHye B cooTBeTCTBUM C 5.3.1.

MapameTpbl CTeHAA B COOTBETCTBUM C 5.3.2, C U3MEHEHUAMU, U3NOXKEHHbIMN B 5.13.3.

5.13.3 TpoBeaeHne ucnbITaHuii

1) TlofroToBMEHHbIE B COOTBETCTBAM C 52 WCMbITyeMblii 06pa3el, YCTaHaB/MBAOT B KIMMATUYECKyro
Kamepy UCTbITaTeSIbHOro CTeHa.

MogkmoyaloT  BbIBOAbl  UCTbITyeMOro  obpasua K COOTBETCTBYHOLUMM  BblBOZAM  BHYTPU  KIVMATUYECKON
KaMepbl, KaKk roKa3aHO Ha pucyHke 1. nNpM 3TOM MEHSIOT MOMSPHOCTb MOAKMoYeHUs umutatopa @b (McTou-
HUKA JIMTaHWS C MOC/efoBaTe/lbHO  BK/IOYEHHLIM  COMPOTMB/EHMEM, UMUTUPYIOWMX paboty PB) n  otkiovaor
conpotuenene A,z U emkoctb C,p. [Mogknmovalor ocupnniorpad, €crm OH HeobxoauM [1A  MPOBEAEHUs  UC-
MbITaHWiA. BbIKoUYaTeNM UCTbITATEIbHOIO CTEHAA A0/DKHBI HAXOAWUTLCS B PA30MKHYTOM MOSIOKEHUM.

3aKpbIBAIOT KIMIMATUYECKYIO KaMepy.

2) 3apaloT 3HaueHMe Temnepatypbl BHYTPU KaMMaTMdeckold kamepbl (25 = 2) *C 1 BK/IOYAOT perympo-
BaHVie TeMneparypbl.

8 TeuyeHve BCEro BpeMeHW MPOBEAEHUS WCMbITaHWi  Temnepatypa BHYTPU — KIMMATUYECKON — kamepbl
[J0/KHA MoAAepKMBaTLCA Ha ypoBHe (25 + 2) *C.

3) YcraHaB/WMBaOT HanpshkeHre M TOK CO CTopoHbl ®B u  (ecm  Tpebyetcs) cornacHo 5.3.3.1 Tak.
yToGbI TOK 3apsga coctasisia 100 %.

4) YcTaHaBMMBAKOT HanpshkeHWe Ha BbIBOZAX WCMbITyemMoro obpasua CO CTOpoHbl AB. paBHOe HOMU-
Ha/lbHOMY 3HaveHuo = 2 %. W OrpaHuyeHre MNo TOKy WCTOYHMKA MNUTaHUS CO CTOpPOHbl AB. paBHOE YABOEHHOMY
HOMWHa/ILHOMY TOKY 3apsifa VCrbITyeMoro obpasua.

5) Ecm B vcnbimyemoM o6pasue npefycMOTPEHO MOAKMOYEHWE  Harpy3KW, PerysMpytoT  COMpPOTUB/EHME,
VMUTVpYIOLLIEE  Harpysky, TakuM 00pasoM, 4TOObl MNpoTekawowmii uepe3 Hero Tok coctaensi 10 % HOMUHa Ib-
HOrO TOKa Harpy3ku npy HOMUHasILHOM HanpsbkeHn Ab.

6) Mpu Temnepatype BHYTPU KIMMATUYECKO Kamepbl U TemnepaType MCrbiTyemoo obpasua (25 = 2) "C 3a-
MbIKAIOT BCE KOHTaKTbl BbIKIOYaTENEW WCMbITATENbHOTO CTEHAA W B TeyeHWe 5 MUH. pervcTpupyloT Bce npeg-
ynpexgatoLLyie CUrHasbl UCrbITyeMOr 0bpasLia.

Tawke C wHTEpBayIoOM He MeHee 10 C PperucTpupyroT TOK W HampshkeHue CcO CTOpoHbl AB. CO CTOPOHbI
Harpyskm © co cTopoHbl ®b. Temnepatypy Tes/iooTBOAA/MCMbITYEMOrO 06pasua. PaccunTbiBaloT  MOLLHOCTb B
KaDK[I0I TOUKE M3MEPEHUIA.

MpumevyaHne — [0S HaGMOgEHMA 3a  U3MEHEHVEM TOKa W HampsbkeHust U coMkcaumm  HempemyCMOTPEHHOTO
VBMEHEHVISI TOKA WM HANPSHKEHVIS TaloKe MOXET BbITb MCMOb30BaH ocuwiorpac.

7) OTkmoyaroT Bce npubopbl OT  UCTLITyeMOl o6paslia M MPOBEPSIOT  Ha/MuMe  KakVX-MGo  BUAMMBIX
MOBPEXAEHWIA UCTbITyeMoro o6pasua.
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8) MpoBepsitoT  PaboTOCMOCOGHOCTL UCTILITYEMOr0 06pasua no 5.15. ecrv OTCYTCTBOBa/IO MOCTYIJ/IEHNE
TOKa Ha Harpysky npu BbINOMHEHWM 3JTanma 5), OTCYTCTBYIOT BUAWMbIE (PYHKUMOHA/IbHBIE MOBPEXAEHWS  UCTbl-
Tyemoro o6pasLia 1 NPU3HaK1 NOBPEXAEHWS UCTbITYeMOoro 0bpasLia no pesysbtartam N3MepeHuii.

VcnbimyeMbii 06paseL, CHATAKOT BblAEPXaBLUWM UCTIbITAHWS, C/N:

* OTCYTCTBYHOT BUAVMbIE (DYHKLMOHA/TbHBIE MOBPEXAEHMS;

- OTCYTCTBYHOT MPM3HaKN MOBPEXAEHWS M0 pe3y/bTatam U3MePEHII;

e OTCYTCTBOB&/IO MOCTYN/IEHME TOKA Ha Harpysky, €C/M B WCMbITyeMOM 06pasue npedycMOTpeHO nog-
K/HOUEHME HarpysKu;

* VCMbITaHHb I 06pa3eL, COXpPaH paboToCMOCOOHOCT:

- CMrHa/mM3auysi U CpeacTsa 3alyTbl cpabaTbIBat0T, Kak yKa3aHo M3roTOBUTE/EM.

5.14  VicnbITaHWs 3aWmThl NPY OTCOEAVHEHW aKKyMY/IITOPHOI GaTapen

5.14.1 HasHaueHue

WenbimaHmna  npefHasHadeHbl NS MpOBEpK TOro, UTO UCTbITYEeMbli 06pasel, He MOoBpeXJaeTca npu OT-
CYTCTBMM nofKmoueHnss AB. M Harpy3ka B 3TOM C/lydae 3awpileHa OT MNPAMOro  MoakmouveHuss Kk ®b  (ecnm
B MCMbITyeMOM 06pasLie NpeayCMOTPEHO NOAKHOUEHME Harpy3Ki).

5.14.2 CTeHp ans npoBeaeHns NCrbITaHui

VcnbimraTenbHblii CTeHA, B COOTBETCTBUM C pUCYHKOM 1.

WcnbiratensHoe o6opyaoBaHve B cooTBETCTBUM C 5.3.1.

MapameTpbl cTeHAa B COOTBETCTBUM C 5.3.5. € n3mMeHeHUsMU, U3noxeHHbIMN B 5.14.3.

5.14.3 TpoBeaeHne UcnbITaHwiA

1) TloaroToBMEHHbIA B COOTBETCTBMM C 5.2 MCMbITyeMbli 06pasel, YCTaHaB/MBAOT B KIMMATUYECKYHO
Kamepy uUCTbITaresIbHOro CTeHaa.

MoawouatoT  BbIBOAbI  WCTLITYEMOTO 06pasila K COOTBETCTBYHOLUMM  BbIBOAAM  BHYTPU  K/IMMATWMUECKOW
KaMepbl, Kak MokasaHo Ha pucyHke 1. [MogwnoyatoT ocuwiorpadd), €cim OH Heobxoaum A1 NPOBEAEHUA  UC-
MbITAHWIA. BbIKIKOYATEMN UCTIbITATENBHOTO CTeHAA A0/MKHLI HAXOAUTLCS € PA30MKHYTOM MOSIOKEHWN.

3aKpbIBAIOT KMMATUYECKYIO Kamepy.

2) 3afaloT 3HaueHve TeMnepaTypbl BHYTPU KIMMaTM4eckoli kamepbl (25 = 2) “C u BKIOHAOT perympo-
BaHvie TeMneparypbl.

B TeueHMe BCEro BpeMeHV POBEAEHVS UCTbITaHWA — Temneparypa BHYTPUM — KIMMAaTWYeckol  Kamepbl
[J0/KHA MoAAepKMBaTLCA Ha ypoBHe (25 + 2) ®C.

3) YcraHaB/MBalOT HanpshkeHne W TOK WCTOYHMKA MUTaHWA CO  CTOpOHbl ABMmuTtatopa AB € CcooTBeT-
ctBuM € 5.3.5.2.

MpumevyaHne 1—B AaHHOM YacTHOM Ciyyae >, = g EC/IM KOHTPOJVIEP 38PSAA UMEET BbIBOAb! /151
MOAK/HOHEHIST HArpy3KY (/,, — TOK CO CTOPOHbI ®B. /. — TOK. MOCTYNAOLLIA Ha Harpy3ky).

4) YcTaHaBMBalOT MapaMeTpbl WCTOYHMKA MUTaHUS CO CTOPOHbI DB Tak. 4TOObI MOCTyNalWMin Ha uc-
MbITyeMblli 06paseL, TOK 6bl1 paBeH HOMVHaUTEHOMY TOKy 3apsiga + 5 %.

Ona  WWAM-koHTpO/IiepoB  3apsfa  HampsbkeHWe WCTOYHMKA MUTaHWA CO  CTOPOHbl ®B B TOUKE Makcu-
Ma/lbHOli  MOLLHOCTM  [O/KHO cocTaBnsiTb (140 1 2) % oT HOMMHa/IbHOTO HanpsbkeHust AB. a  HanpsbkeHue
xonoctoro xofja — (175 * 2) % OT HOMMHanbHOrO HanpsbkeHna AB. [ns CTMM-KOHTposiiepoe  HanpshkeHve
UCTOYHVKA MUTaHMA CO CTOPOHbI PB B TOUKE MAaKCMMasIbHOM MOLLHOCTM AO/MKHO ObiTb paBHO CcpefHeMy 3Haue-
HUIO paboyero HanpsbKeHVst UCMbITyeMoro obpasua + 2 %. a HanpsbkeHMe XOJocToro Xofja [AO/DKHO COCTaB/AThb
(12512) % HanpsxeHUsi B TOUKE MaKCUMaUTbHOM MOLLIHOCTU.

5) EcmM e wucrbifyeMoM 06pasue npeaycMOTPEHO MOAKMOYEHWE  Harpyskyl, PerysivpytoT — COMpOTUB/IEHME,
VMUTVPYIOLLIEE  Harpy3Ky, TakuM 06pa3oM, 4TOObl MpOTEKAKWMIA 4Yepe3 Hero TOK cocTaBisl 5 % HOMMHaIbHO-
r0 TOKa Harpyskv npn HOMUHaUILHOM HanpPsKeHUn AB.

B) MNpu Temneparype BHYTPY KIMMAaTUYECKON kamepbl M Temneparype ucnbityemoro obpasuya (25 + 2) *C
CHayasla 3aMblKaloT KOHTaKTbl BbIK/IlOUaTenieli Co CTOPOHbl Harpy3ky, a 3aTeM KOHTaKTbl BblKIQUYaTenein co
CTOPOHbI PB. 3aMbIKatOT KOHTaKTbI BbIK/KOUaTENE CO CTOPOHbI AB.

7) HacTpolikoli MCTOUHMKA MUTaHUA YCTaHaB/IMBANOT HOMMHAUIbHOE 3HAYEHWE HanpshkeHWs CO  CTOPOHbI
AB 1 0CTaB/S0T UCTIbITYEMbI 06paseL), B TakoM COCTOSIHUMN Ha 5 MIH.

8) B TeueHve BCEro BPEMEHW WCMbITaHWA C WHTEpBa/IOM He MeHee 10C PervcTpupyloT TOK W HanpsbkeHue
CO CTOPOHbI AB. CO CTOPOHbI Harpy3KkM 1 O CTOPOHbI ®b. TeMneparypy TeN/I00TBOAa/MCMNbITyEeMOro obpasLia.

MpumeyaHue 2 — 1A HabMIOAEHUS 32 M3MEHEHVEM Toka W HanpshkeHWs U dpukcaumm  HenpegyCcMOTPEHHOro
V3MEHEHISI TOKa W HaNPSHKEHUS! TakoKe MOXET BbITb MCMO/b30BaH ocLyAriorpad.
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9) OTKIUaOT MCTOYHUK MUTaHWsi CO CTOPOHbl AB. OCTaBAsIOT MUCMbITyeMblli 0bpasel, e TakoM COCTost*
HUM Ha 5 MVH. PerncTprpytoT Bce NpeaynpexaatoLLme CurHasibl U COOGLLEHMS.

10) OrtkioyaloT Bce Npubopbl OT  UCTbITyeMOro obpasua WM MNpoBepsioT Ha/MuMe  Kakux-nmbo  BUAVMBIX
NOBPEXAEHWIA UCMbITYEMOrO 06pasLia.

11) MpoBepsoT pPaboTOCNOCOBHOCTL  UCTILITYEMOro obpasua no 5.6. ecnM  OTCYTCTBOBaUIO  MNOCTyr/ieHne
TOKa Ha Harpysky Mpy BbINOHEHWM 3Tana 9). OTCYTCTBYHT BUAVMbIE (DYHKUMOHAbHBIE MOBPEXAEHUS  UCTbI-
TyeMoro 06pasLia 1 MPU3HaKM NOBPEXAEHMS UCTbITYEMOro 06pasLia no pesy/isTartam N3MEPEHUIA.

Wenbimyembiii 06paseL, CHMTatoT BblAepKaBLUMM UCTIbITaHWS, eCn:

* OTCYTCTBYIOT BUAVIMbIE (PYHKLIMOHAS IbHbIE MOBPEXAEHWS.

* OTCYTCTBYHIT NPU3HAKV NOBPEXAEHUS MO Pe3y/ibTatam U3MEPEHWIA:

e OTCYTCTBOB&/I0 MOCTYM/IEHME TOKA Ha Harpysky, €c/M B UCMbITyeMOM 06pasue npeaycMOTPeHo nof-
KMOYEHVe Harpy3Ku.

* UCMbITaHHbI 06Pa3eL, CoXpaHW1 paboToCNOCOBGHOCTb.

5.15 TpoBepka paboTocnocobHOCTH

5.15.1 HasHayeHue

WcnbiraHysa npegHasHaueHb! 151 NPOBEPKY CoXpaHeHrst paboToCnocoBHOCTY UCTbITyeMOro obpasLa.

5.15.2 CTeHg, 4151 NpOBEeAEHNS UCTbITaHWIA

VcnbimraTenbHblii CTeHA, B COOTBETCTBUM C pUCYHKOM 1.

WcnbiTratensHoe o6opyaosaHve B cooTBETCTBUM C 5.3.1.

MapameTpbl CTeHaa B COOTBETCTBUM C 5.3.2.

5.15.3 TpoBeaeHne ucnbITaHuii

1) TlofroToBMEHHbIE B COOTBETCTBAM C 52 WCMbITyeMblii 06pasel, YCTaHaB/MBAOT B KIMMATUYECKyto
Kamepy uCribITaresibHoOro CTeHaa.

MogkmoyaloT  BbIBOAbl  UCTbITyeMOro obpasua K COOTBETCTBYHOLUMM  BblBOZAM  BHYTPU  KIMMATUYECKON
KaMepbl, Kak MokasaHO Ha pucyHke 1. [MoAxoyaroT ocuwuiorpad), ec/iM OH HeobxoayM A1 MPOBedEeHUs UC-
NbITaHUA. BbIkouarenm nenbItaresibHOro CTeHaa A0MKHbI HAXOAUTHCSA B PA3OMKHYTOM MOSMOKEHNN.

3aKpbIBAIOT KIMMATAYECKYIO Kamepy.

2) 3apaloT 3HaueHMe Temnepatypbl BHYTPU KaMMaTM4yeckoli kamepbl (25 = 2) *C 1 BK/IOYAOT perympo-
BaHvie TeMneparypbl.

8 TeuyeHme BCETO BPEMEHM NPOBEAEHWA WUCTbITaHWA Temneparypa BHYTPU KIMMAaTUYECKON kamepbl U
Temneparypa crbITyemoro obpasLa A0/KHbI NOAAEPKMBATLCA Ha YpoBHE (25 + 2) *C.

3) Mocne Toro Kak Temrepatypa B KIMMAaTW4Yeckol Kamepe K Temrepatypa MCrbITyemMoro obpasua AOCTUTHYT
3HaveHua (25 + 2) *C. npoBOAAT MOMHbIA UMK sapsgadaspesa Ab NpyM HOMUHa/IbHBLIX 3HAYEHUSX TOKa W Hanpshke-
HUA. MOCTYMaKOLLEro Co CTOpOHbl PB. diMKCMpys 3HAYEHWSI TOKa, HarpshKeHWs W onpefensst MOLLHOCTb CO CTOPOHbI
®B6. AB 1 Harpy3ku (eCim NOAKIOUEHME Harpy3Ku MPeLyCMOTPEHO), & Takke 3Ha4YeHVs NapameTpoB YCTaBoK.

Wcnbimyembili  0bpasel, [O/DKEH  OCYLLECTBAATb MOMHbIA - UMK 3apsga/paspsga B - COOTBETCTBMM C - 3a-
AB/IEHHbIM  M3TOTOBUTENIEM  &/ITOPUTMOM, CPEACTBa  B3aVMMOEWCTBMSI C  OMepaTopoM [O/kHbl cpabatbiBate U
oTobpaxaTb Tpebyemylo MHpopMaLWio, Kak YykasaHO W3rOTOBUTENIEM B  COMPOBOAWTESIbHON [JOKyMeHTaLum © B
COOTBETCTBUM C TPe6GoBaHWAMN 4.8.

5.16 VcnbiTaHns cpefcTs B3aMMOAECTBYISA C OrepaTopom

CobrtogeHne TpeboBaHU K CpeacTBaM B3aMMOAENACTBMS C  OMepaTtopoM B OCHOBHOM MPOBEPSIOT  BU3Y-
a/bHbIM KOHTPO/IEM UCTILITYEMOTO 06pa3Lia 1 NMPOBEPKOI CONPOBOANTESBHOM JOKYMEHTALIM.

MHOvKauma COCTOsIHMSI 060pYyAOBaHUS W PEXMMOB paboTbl M OTOOpakeHne pabouyeii uHdopmauum (B TOM
uscrie Ha 3KpaHe, ec/M OH WCMOMb3YETCs) NPOBEPSOTCA MpeXae BCEro BO BPEMS WUCTbITaHW/A pexvmMa 3apsga u
UCMbITaHWIA HA OTKTKOYEHUE 1 BOCCTAHOB/IEHME MUTAHNS Harpy3kK, a Takke BO BPEMS BCEX OCTasTbHbIX UCTIbITaHUIA.

MpeynpexaatoLLasn CUrHasaLms MPOBEPSIETCS BO BPEMS TaKVIX MCTIbITaHWUiA, Kak:

* VICMbITAHWSA Ha OTK/IKOYEHME 1 BOCCTAHOB/IEHVE NUTaHNsA Harpysku (5.5);

* VCMbITaHWe TEMN/I0BbIX XapakTepucTuk (5.9):

* VCMbITaHWA 3aLLMTLI OT cBePXTOKOB (5.10 1 5.11);

* UCMbITaHWS 3aLMThLI OT MOAKIHOUEHMIA C 0BpATHOI NOSIAPHOCTLIO (5.12 1 5.13);

* MpoBepka pabotocnocobHocT (5.15).

Cpenctea  B3aVMOZENCTBMSI € OMEPAToOpoOM  [O/MKHbI  OTBeYaTb TpebosaHusM 4.6 u paboTatb Tak. Kak
yKa3aHO V3roTOBUTE/IEM B CONPOBOAVTENLHOM AOKyMEHTALMN.
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YcTaBkm 3apsiga/paspsaga akkyMynsTopHol 6aTapem

B Tabnmue A.1 npueeeHb! yctaskv AB Mo HanpshkeHuo, pekoMeHayemble /151 MPOBEAEHVS UCTIbITaHUiA B TeX Cy-
yasix. Korga Takue figHHbIe He npeacTas/ieHb! usrotosuteniem Ab.

Tabnunua A.l— PekomeHayemble YCTaBKM 3apsifa akkyMy/IsiTOpHOl 6aTapen

YcTasku Mo HanpshkeHuto npu 25 *C. B Ha anemeHT AE

Ortan 3apaga
OTKpbITas BpMETHUVAH/TEPMETU3V PEBEHHAS
HauarbHbIi 3apsg, 24 24
BblpaBHvBaH1e Ot245 [0 255 245
OTK/IOYEHNE MO HWU3KOMY  Hanpsbke- Or1.80401.85 0118040185
HUIO. NPV TOKe paspsga
OTKHOUYEHNEe MO HU3KOMY  Hanpsbke- 011950020 011950020
HU0. Ny Toke paspsga 10 %/,
MoanepxvBaroLLmin 235 23
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CBefieHsi 0 COOTBETCTBUM CCbIOYHOMO HALWIOHAUTLHOO CTaHAapTa
MEX/yHapoAHOMY CTaHAApPTY, UCMO/b30BAHHOMY B KAUECTBE CChIIOYHOrO
B MPUMEHEHHOM MEXyHapoAHOM CTaHaapTe

Ta6nnua JA1
O603HaueH1e CCbII0YHOTO CreneHb O603HaueH1e N HaMMeHOBaHVe
HaLMOHaUTbHOrO CTaHaapTa COOTBETCTBUA CCbITOYHOTO MEXAYHAPOAHOIO CTaHaapTa
FOCT P M3K 62093—2013 ot [EC 6209322005 «Cuctembl  (DOTO3/IEKTPUYECKME.  KOMMOHEHTBI
dhotoanekTpryeckix  cuctem.  MeTofbl  UCTbITaHWii  Ha  CTOMKOCTb
K BHELLIHVM BO3LENCTBUAM>»

MpuMeyaHune — B HacTosALel TabNULE 1CMo/b30BaHO CrEAYHOLLEE YCIOBHOE 0603HaYEHME CTENEHN
COOTBETCTBUSA CTAHAAPTOB:
- KOT — naeHTnYHble cTaHaaPTbI.
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