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ABTOMATUYECKOE .
3APAOHO-NMPEANMYCKOBOE YCTPOUCTBO
C T’PA®UNYHECKUM XK UHOANKATOPOM

JII1 AKKYMVYJIITOPHBIX BATAPEN
OBIIETEXHUYECKOI'O HABHAYEHHWA

ABTOMOBMJIbHBIX, CTAPTEPHBIX, TATOBBIX
KMCJIOTHBIX: WET | EFB | AGM | GEL
IIEJOYHBIX: Ni-Cd | Ni-MH | Ni-Zn
JINTUEBBIX: Li-pol | Li-ion | LTO | LFP



NOPAAOK NMNOAKITIOYEHUA

Bb160p v HacTpouka npocpuns
(3Y 80/mKHO 6bITb OTKIIHOHEHO OT aKKyMYyJsITopa)

1. BcraBbre BUIKY B PO3ETKY.
Bxutounte nepexiouarenb CETb.

2. BoiGepure aaropuT™ 3apsiaa U yCTAHOBUTE 3HAYEHMSI TOKA
W HaTIPSDKEHUSI.

3. OrximounTe mpubOp OT CETH.

MoaknioyeHne K akKymynsaTopy

BHUMAHMUE! CobGnionaiiTe MOpsiIOK MOIKIIOYESHUS
3apsiTHOTO yeTpoiicTBa (3Y) K aKKyMYJISTOPY.
TOCTIEC60335-2-29-20121.7.12

HECOBJ/MIOOEHUE NMOPAOKA NOOKITIOHYEHUA
MOXXET NPUBECTU K BbIXOLAY 3Y U3 CTPOA.

1. lMoaktounte 3a3kuM 3Y ¢ KpaCHBIM U30JISITOPOM
K (+) KIeMMe akKKyMyJisiTopa.

2. [Moaxuoynte 3a3kuM 3Y ¢ YEPHBIM U30JISITOPOM
K (-) KIeMMe akKKyMyJisiTopa.

3. BcTaBbTe BUJIKY B PO3ETKY.
BxuounTte nepexitouarens CETb.

BHUMAHMUE!

IIpubop He TmpeaHa3HauyeH IJis MCIIOJb30BaHUS JTMIAMU
(BKJIWOYAsl neTeil) ¢ MOHUXEHHBIMU DU3UUYECKUMU,
YYBCTBEHHBIMU WJIM YMCTBEHHBIMM CIIOCOOHOCTSIMM WJIM IIPU
OTCYTCTBUU Y HUX KU3HEHHOTO OIIbITA WJIV 3HAHUI, €CII OHU HE
HaXOIATCS TIOI KOHTPOJIEM WJIM HE MPOUHCTPYKTUPOBAHBI 00
HWCIOJIb30BaHUU TIpubOpa JUIIOM, OTBETCTBEHHBIM 3a WX
6e30macHOCTb. JleTH JOJKHBI HAXOAUThCS MO KOHTPOJIEM IS
HEeIOIYLLEHUSI UTPHI C IPUOOPOM.



HA3HAYEHUE

OcHOBHOE Ha3HauyeHHE 3apsaaHoOro yctpoiictsa (3VY)
ABTOMATHYECKMIA 3apsi/i CTAPTEPHBIX, TATOBBIX, JJOAOYHBIX U TIPOUUX
aKKyMyJIsITOpHBIX Oatapeii (AKDB) ciemyromuyx Tumos:

Tun akkyMyJIsITOpHOIT Oatapen | HomuHnansHoe HanpsikeHue, B
KHCJIIOTHBIE

CYpPbMSIHUCTBIE Sb

rubpuaHeie Ca/ Sb
WET C
kasbuueBbie Ca
cepeOpsiHbie Ag 4 | 6 | 12
EFB|AGM
GEL | Long Life | Deep-Cycle
IIEJIOYHBIE
. . . 1,212,4|3,64,8]|6
Ni-Cd, Ni-MH, Ni-Zn 7218,4(96]10.8 |12
JINTUEBBIE
Li-pol, Li-ion 3,7|7,4|11,1] 14,8
- 2,414,872
LTO (Li4Ti5012) 9.6 | 12 | 14,4
LFP (LiFePO4) 3,2|6,4]9,6|12]|15

JI1060it eMKOCTH, B TOM 4YMCJE IOJHOCTBHIO Pa3psiKEHHBIX
(1o HyJIsE).

B aBTOMaTtnyeckoMm pexXxuMe YCTPOWUCTBO KOHTPOJIUPYET
¥ OrpaHMYMBaeT HampsbkeHue Ha 3apsikaemoini AKB, mckirouast
MHTEHCUBHOE Ta3zoobpa3oBaHue (kumeHue) u mepesdapsin AKB.
IToaTOMY, YCTpOMCTBO MOXET OBITH MCIIOJb30BAHO MJis 3apsiaa
COBPEMEHHBIX HeOOCHyXMBaeMbIX OaTtapeil U He TpeOyeT
oTKIIoueHus 3apsixkaemoii AKB oT 60pToBOii ceTr aBTOMOOWIIS.



MOKHO TakXe UCIOJNb30BaTh 3Y B HEABTOMATHYECKOM pPeXKHMe
s 3apsna AKDB 11060i 3J1eKTPOXMMUUYECKONW CUCTEMBbI
C MaKCUMaJIbHBbIM HaIpsLKEHMEM B KOHIIe 3apsiia MeHee 18 B.

3Y mnos3BosisieT peryjiMpoBaTh CHUJY 3apsiIHOTO TOKa,
peryaiupoBaTh HampsKeHUE M BbIOMpATh ajJrOpUTM 3apsiia,
COXpaHSATh YCTAHOBJIEHHbIE HACTPONKM B TPOMUISX Ui y1oOCTBa
OBICTPOTO TMEPEeKIIOYEHUST TIPU 3apsiie aKKyMYJISITOPOB Pa3HOTro
TUIIA.

Kpome 3TOoro, BO3MOXHO McHolb3oBaHue 3Y, Kak
MHOTOIIEJIEBOIO MCTOYHUKA TMOCTOSIHHOTO TOKAa JUIsSI TIMTaHUSs
aBTOMOOMJIBHON ammapatypbl, JEKTPOUHCTPYMEHTOB,
TaJIOTEHHBIX JIAMIT ¥ IPYTUX YCTPOUCTB U MPUOOPOB.

YeTpoiicTBO TIpeIHa3HAYEeHO UTS KCTIOJIb30BaHUS TOJBKO BHYTPU
MOMEILEHU, CTeleHb 3aluuThl OT Boabl IP20.

TPEBOBAHUA NO TEXHUKE BE3OMACHOCTU

Tlepen Hayasiom aKcrTyataluu 3Y HEOOXOAMMO U3YYUTh HACTOSIIIEE
PYKOBOJICTBO, a TakXe MpaBuiia 1o yxoay v akcrutyarauuu AKB. Tlepen
MOAKJII0YeHUEeM Mmpubopa K ceTu yOeauTech B LEITOCTHOCTHU
(OTCYTCTBMM MOBpPEXIEHMII) M30JsILUUMU ceTeBoro IHypa. He
NOTTyCKalTe TOTaTaHNsl XUMUIECKU aKTUBHBIX KUIKOCTeW (OeH3UH,
KHCJIOTa U T. [I.) M BOIBI Ha Kopnyc 3Y U ceTeBOii MPOBOJ, BHIXOIHbIC
nposona 3Y. Ilpu 3apsnke AKDB no/kHa pa3melnarscss B XOPOLIO
BeHTUNUupyemoii 30oHe. [Ipu stom Bweimensiembie AKB rass
U KMCJIOTHBI a?p030Jib HE AOJKHBI mMomnanatb Ha 3Y, BBIXOAHBIE
U CETEeBBIC TIPOBOJIA.

BHUMAHME!!! Hecmotpst Ha To, uto 3Y He TpeOyeT Ballero
yuactusi B mpouecce 3apsna AKDB, HemomycTumMo ocTaBIsTH
nofkiIoueHHoe 3Y 6e3 mpucMoTpa, Kak BCSKYIO CJIOXHYIO TEXHUKY,
0COBEHHO TPU MUTAHUU OT TAPAKHOMW BJIEKTPOCETH.



TEXHUYECKUE XAPAKTEPUCTUKMU

MOJIEJIb BBIMIIEJI-55
Hanpstxenue nurarouieit

ceTu, yactotoit 50-60 Tix 180 -240 B
Jluara3oHbl peryJTMpOBKU He MeHee
BBIXOJHOT'O TOKA 0,5-15 A
BbIxonHOe HampsokeHue

B peXXUMe CTabWIM3aluu ToKa 0-18B

(paBHO HAMPSKEHUIO HA KJIeMMax
AKDB)

HI/IaHa3OH PETYyJIMPOBKU BbIXOAHOI'O

Bepcus 110 1.26

HATIPSDKEHUST B PeXXMMe CTa0MIN3aiiiK 55-18B
HanpspKeHust (IpU TOKe MOTpedIeHUs

MEHBIIIEM YCTAaHOBJICHHOIO B sepeits 11O crapue 2.0
HaCcTpOIiKax) 0,5-18B
[orpeiHoCTh YCTAaHOBKY HATIPSIKEHUST 1%
ITorpeimHocTh YCTAHOBKM TOKa 2,5 %

JnanazoH pabounx

or -10°C no +40°C

TeMIeparyp

laGaputsr 155x85x200 Mmm

Macca 0,83 kr

BcTpoeHHbIE MUKPOBEHTUISITOD +

rpaduyecKuii

KHIKO-

Tun nHAKMKaTopa KPUCTAJIMYECKHi

HHIMKATOP

C MOJCBETKOM




YCTPOWUCTBO U3OENUA

KoHcTpykTuBHO 3Y BBINOJHEHO B IIACTMACCOBOM KOpITyCE,
MMEIOLIEM KaTI03U Uil BEeHTUISIUMU. CeTeBOii LIHYP U BBIXOJHBIE
MPOBOJIA C 3a3KMMaMHM YJIOXKEHBI B 3aTHUI OTCEK KOopIyca.

Ces

vO

A8 Buivnen - 55

3

Ha nepenHeil naneau pacrnosnoxXeHbl: Puc. 1
1 - XUIKO-KPUCTAJUIMYECKNIT MHAUKATOP C MOICBETKOMN
2 - KHOIIKY yripaBneHust </ >

3 - KHOIIKY HaBUTALIUU U YCTAaHOBOK A/ VY
4 - ceTeBOM BBIKIIIOYATEND

DIeKTpOHHAsI cXeMa 3apsITHOTO YCTPOMCTBA TPENCTABISIeT COOOi
NIBYXTAKTHBIII BBICOKOBOJIBTHBIN BBICOKOUACTOTHBIN Mpeodpa3oBaTeb
C LUMPOTHO-UMIYJbCHON MOAYJISILIMEN, CO CXEMOW yMpaBIeHMUS
conepkaieil ABe LeMu OOpaTHOW CBSI3U TO BBIXOJHOMY TOKY
M HanpsikeHuto. Takoe MOCTpoeHue CUJIOBOM yacTu obecrieurBaeT
Boicoknii KII[ B mIMpOKOM Auaria3oHe MUTAIOIIMX HAIPSKEHUH,
MPaKTUYECKU WAeaTbHbIe BBIXOJHBIC XapaKTePUCTHKHU TeHepaTopa
TOKa M TeHepaTopa HaMpsKEeHUs, HaAEXHYI TraJlbBaHUYECKYIO
pa3BsA3KYy, a TakXe BBICOKHE yOeJlbHBIe MaccorabapuUTHBIE
U MOIIHOCTHBIE XapaKTePUCTUKU.

JU11 MHAMKALMU [POTEKAIOIIEro 3apsiIHOIO TOKAa W HaIPSIKEHUs
HUCTIONIb3YeTCsl TpadUUecKUil KUIKO-KPUCTATUIECKUN WHIUKATOP
C MONCBETKOM. JIJIs 3aIIUThI CUJIOBOI1 YaCTH OT TieperpeBa MPUMEHEHbBI
MUKPOBEHTUJISITOP U CXeMa OTPaHUYEHMsI BBIXOAHOIO TOKa. DTa cxema
aBTOMATUYECKM YMEHBIIAeT BBIXOJHOW TOK TIPM TOBBIIIEHUU
TeMmIepaTypbl BHYTPM KOpITyca Bblllie HOPMBL. [Ipy BoccTaHOBIEHUM
HOPMAaJIbHOTO TEMIIEPaTypHOTO peXuMa IUara3oH PeryJTMpOBKU TOKa
BOCCTaHABIUBACTCS.
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NMPOBEPKA PABOTOCMOCOBHOCTU

W3Bieub mpoBonpa. YOeAUTbCS, UTO KOPIYC M3IeIus HE HMMEeT
MeXaHUYECKUX MTOBPEXKICHWI, a U30JISLIMSI TPOBOJIOB IIeIa.

Hdna npoepku pabdorocrnocooHoct 3Y 6e3 AKB Heobxoaumo
MOAKJIIOYUTb €ro K CeTH IMEePeMEHHOro TOoKa. BbIXOZHBIE KIEeMMBbI
TTOJKHBI OBITH PA30MKHYTHI.

Bxirounts BbiKIOYaTeab “CeTbh”. YOenMTbCs, YTO BBIKIHOYATEb
“CeTb” U CBETOAMOAHBII MHIMUKATOP CBETSTCS.

TIpoBepuTh YTO B UCTOYHUKE BbIOpaH rNpoduib ¢ aaropurMom 1,
HanpsKeHNe HaXOAUTCs B nuara3oHe 12-16B, Tok B quamnasoHe 8-15A.

3aMKHYTb BBIXOJHbBIE 3KUMBI WU JUIS1 HATJISITHOCTY MOJKITIOUUTH K
HUM aBTOMOOWJIbHYIO JlaMIy HakanuBaHus 55-110BT, yoenuTbcst uto
MOKa3aHUsl TOKa U HaNPsDKEHUsI UBMEHWIMCD, JTaMITOYKa CBETUTCS.

J1J1s1 TpOBepKU pabOTOCTIOCOOHOCTU BEHTWISITOPA BBICTABBTE TOK HE
MeHe 11,5 A, 3aMKHUTE KJIeMMbl U yOEIUTECh, YTO BEHTUJISATOP
paboraer.

Buumanue! MUKPOBEHTHJISITOP BKJIIOYAETCS aBTOMATUYECKU TP
TTOBBIIICHUN TEMIIepaTypbl BHYTPU KOpITyca WJIM YBEJIUYEHUU TOKA
6ounee 11 A.

IIpu pabote B pexrMe KOPOTKOTO 3aMbIKaHUsl (BBIXOAHbIE KJIEMMBbI
3aMKHYTBI MEXJTy CO00#1) BO3MOXHO HEOOJIBIIIOE TyIEHUE UITH IITyM.

NMOPAOOK PABOTDI
3APAN AKB B ABTOMATUYECKOM PEXXUME

Ecnu B 3Y BBIOpaH mpodugb C MapaMeTpaMu 3apsaa
COOTBETCTBYIOLIUMU TUITY 3apsKaeMOTr0 aKKyMyJIsITOpa, Mepeiante K
noakioueHuo u 3apsay AKB.

Bbi60op 1 HacTpolika npocuns
(3Y BOMKHO 6bITE OTKIIHOHEHO OT aKKYMYJIITOPa)

1. [Moaknwuute 3Y K ceTU MEepeMEHHOTro TokKa. Bkiawuure
nepexiovareab CETh.

2. BoiOepuTe NMpaBUIbHO HACTPOEHHBIM mpoduiab (mepeiaure
K IYHKTY 7 ) WY UBMEHUTE TPO(P Wb,

3. BeiGepute anroputwm 3apsina, (cmorpure Puc. 2. I'pacduk pabotsr 3Y
npu 3apsiae KuciaoTHeiXx AKB B aBToMaTuyeckoM pexxume).

4. YcTaHOBUTE HAMpsIXKEHUE B COOTBETCTBUM C TaOIuUIEl WU
nacrioptoM Ha AKB.



INOCMOTPUTE MAKCHUMAJIBHO JOIIYCTUMOE
HAINIPAXKEHUME B KOHIE 3APAJIA B ITACIIOPTE HA
AKKYMVYJIATOPHYIO BATAPEIO.

Tumn akkymynsiTopHOIt 6aTapeu Hanpsixenue 3apsina, B
KUCJIIOTHBIE 4B 6B 12 B
CYpbMSIHUCTBIE Sb
4,8-4,9 7,2-7,3 | 14,4-14,6
WET rubpuaHeie Ca/ Sb
KanbLueBbie Ca 4,8-5 7,2-7,5 14,5-15
cepebOpsiHbie Ag 4,9-5,2 | 7,3-7,8 |14,7-15,5
EFB 48-5 | 7,2-7,5 | 14,5-15
AGM 4,7-4,8 | 7,0-7,2 | 14,1-14,4
GEL Long Life 4,6-4,7 6,9-7,1 |13,8-14,1
Deep-Cycle 4,7-4,8 7,0-7,2 | 14,1-14,4
HIEJIOYHBIE Ni-Cd, Ni-MH, Ni-Zn

HomunanbHoe HanpsikeHue, B / Hanpsbkenue 3apsina, B

1,224 /36|48 6 | 7,2 | 84 | 9,6 | 10,8 | 12

1,7-1,8|3,4-3,6|5,1-5,4|6,8-7,2| 8,5-9 |10,5-10,8/11,9-12,5/13,6-14,4|15,3-16,2| 17,5-18

JIUTUEBBIE Li-pol, Li-ion
HomunanpHoe HanpsbkeHue, B / Hanpsikenue 3apsina, B
3,7 7,4 11,1 14,8
4-4,2 8-8,4 12-12,6 16-16,8
JIUTUEBBIE LTO (Li4Ti5012)
HomuHanbHOe HanpsikeHue, B / Hampsikenue 3apsina, B
2,4 4,8 7,2 9,6 12 14,4
2,6-2,7 | 52-54 | 7,8-8,1 |10,4-10,8| 13-13,5 | 15,6-16,2
JIUTUEBBIE LFP (LiFePO4)
HomuHnanpHoe HanpsikeHue, B / Hanpsikenue 3apsina, B
3,2 6,4 9,6 12 15

3,5-3,6 7-7,2 10,5-10,8 14-14,4 17,5-18




Hanpsixenne xpanenusi (0ygepHsiii pezkum):
6-BOJIBTOBBIX KUCITOTHBIX A.B .....coooiiiiiiiiiiiiiceieeee e, 6,8-6,9B
12-6026m0661x KUCAOMHBIX AKD ..., 13,4-13,8B

Hanpsxcenue 3aps0a 6 Heasmomamu4eckom (PyHHOM) pedcume:
6-601bmo6bIX Kucromubix A.b ...
12-6016moswix kucromuovix AKB ..

..15,5-18B

5. YcraHoOBUTE TOK COOTBETCTBYIOLIMIT TUITY U €MKOCTH 3apsiKaeMoii
GaTapeu. (Oowenpunsmoie pexomenoayuu 0,1 om emkocmu 6amapeu).

6. [Tp1 HEOOXOMMMOCTH HACTPOITE TaitMep.

7. OTKJII04MTE TPUOOP OT CETHU.

MopknioyeHne K aKKyMynsiTopy U 3apspg,
B aBTOMaTU4€CKOM pexume

Hecobarderue nopsoka noOKAOUYeHUs Modcem npusecmu K 6bixody 3Y
U3 cmpos UAU 83pbly 2a306 GbloeaseMblX aKkkymyasmopom. Ilookarouenue
u omkaoyerue 3Y npouszsodums coenacto mpebosaruro TOCT [EC 60335-
2-29-2012 nynkm 7.12 - “Knemmy aKkkymyasmopa, He NpUcoeOUHeHHYH
K waccu, caedyem HNpUcoeOUHAMb K 3APAOHOMY YCMpOUCMEY nepeoil;
dpyeoe npucoeduHenue O00ANCHO ObiMb COEAAHO K Waccu 80aiu Om
AKKyMyAsmopa U MONAUGHOU AUHUU; 3ameM 3apsoHoe YCmPoUcmeo
bamapeii npucoedunsom kK numarowei cemu. Ilocre 3apsadku caedyem
omcoeduHumy 3aps0Hoe YCMPOUCmeo Oamapei om numaroueil cemu;
3amem 3apsaonoe YCMpoUcmeo pa3seOuHsOm ¢ Waccu; 3amem -
¢ AKKyMyAsimopom”.

1.TToaxmmounTe 3axkuM 3Y ¢ KpacHBIM U30JSITOPOM K (+) KiieMMme
aKKyMyJIsiTopa.

2.[Mogkmounte 3akuM 3Y ¢ YepPHBIM M3O0JISITOPOM K (-) KiIemme
aKKyMyJIsITOpa.

3.[Monknouute 3Y K ceTH IMepeMeHHOro Toka. Bkiouute
nepexkouatesib CETh.

Aneopumm 1 nauunaem pabomams cpazy, aseopummsl 2, 3, 4,5
Hauunarom pabomams vepe3 60 ceKyHnd nocae 6KAOHUEHUS
UHOUKamopa, 8 meueHuu 3Mmoeo 8peMeHu YCMpoucmeo 8bicmagasem
MUHUMAAbHblE 3HAYeHUs: Hanpsvcenus u moka. [lpu neobxodumocmu
MOJICHO OCYWeCm8Ums Nepe3anyck anreopumma 3apsoa, nopsodok
onucan 6 pasdene Ynpaeienue 3apaoHbIM YCHpPOUCMEOM.



4.3apsaa AKB Oyzet nmpoxoauTh B aBTOMaTHYECKOM peXKMUMeE TOKOM,
ycTaHoBJIeHHBIM B ipoduiie. (Puc. 2, Ha rpaduke unrepsai 1).

M3menenne Toka (TOsIbKO it anroputMoB 4 u 5, Puc. 2, Ha
rpapuke unHTepBan III). Ilpyu mocTHXKEHMM HANpPSDKEHUST Ha
akkymyJsitope = Hanp2 npoucxonut nusmeHenue toka Ha Tok 2.

Vmenbmenne Toka (Puc. 2, Ha rpaduxe murepsan [V). [lpu
noctuxenuum Ha AKDB Hanpsixenus = Hampl, Tok
aBTOMATUYECKM HM3MEHSIETCS MO BbIOPAHHOMY aJrOpUTMY
3apsna. Hauvamo yMeHbIIEHMSI CUJIbI BBICTaBJIEHHOTO TOKa
TOBOPUT O JOCTYXKEHUM Oatapeeii 75-95% 3apsina. [1ist moJaHOTO
no3apsina AKB MoxeT moTrpeGoBaThcs ellle OT Mojydaca 10
HECKOJIbKMX YacoB (3aBUCUT OT TUIIA, EMKOCTU U TEXHUYECKOTO
coctosiHust AKB).

Bydepubiii pexum (Puc. 2, nHa rpaduke umHtepBan V).
B miporniecce noszapsima 3Y nepexonut B OydepHBIi pexuM, Tpu
kotopoMm camopaspsa AKB kommeHcupyercs: TpeOyrommmcs
TOKOM 3apsiia.* JImuTesbHOCTh paboThl B OyhepHOM pexume
HeorpaHuueHHa, 0ojiee TOTO IoJie3Ha JJIsi He HOBBIX Oarapeid,
TaK KakK I10CJIe HECKOIbKUX IECITKOB YacoB 00abMHCTBO AKDB
YJYYIIAIOT U BOCCTAHABIMBAIOT CBOM TJIABHBIE XapaKTEPUCTUKH -
BHYTPEHHEE COIPOTUBJIEHUE U €eMKOCTb.

5.11o oKOHYaHUU 3apsifa OTKIIOYUTh 3Y OT CETU U CHSTh 3aKUMBbI.
PekomeHmyeTcsl mpoTepeTh 3aKUMbl M MPOBOJA BJIAXKHOM, a
3aTe€M CyXOM BETOILbIO [UIsl yAaJeHUs TOMAaBIIEro JIeKTPOJIUTa.
ZKenaresbHO Mociie 3TOro cMa3aTh 3a3KMMbI JIIOOOI aBTOCMa3KOM
TSI 3QIUTHI OT KOPPO3UH.

* CamonpouseonvHoe yMeHbUleHue MmoKka 6 Hauane 3apioa Mojcem
ceudemenvcmeosamy 0 Haiuvuu cysvpamayuu niacmun AKD
Ymenvwue mok, 3Y aemomamuuecku nepexodoum 6 pedjcum
decynvpamavuu AKb B 3aeucumocmu om cmeneHu nopaiceHus
naacmun Ha decyabhamayuio moxcem nompebogamvcs om
HeCKOAbKUX MUHYM 00 HECKOAbKUX 4acos. B npouecce decyrvpamayuu
MOK NOCMENneHHO AgmoMamu4ecku 6o3pacmem 00 3HAYeHUs,
BbICMABACHHO20 MOKA.
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Fpaduku pa6oTbl 3Y npu 3apape kucnotHbix AKB
B aBTOMaTU4YECKOM pexume

YcnoBHble 0603Ha4YeHUs

Hanp u Hanpl - BepxHuii nopor HamnpsikeHus (ctabuausauusi
HAIPsSKEHUsI WIN OTKJTIOYEHKE TOKA).

Hanp2 - HanpstkeHre py TOCTHKEHUU KOTOPOTo 3HaYeHue Toka Tok
usMeHsiercst Ha Tok 2 (TOJIbKO alropuTMbl 4 1 5)

Hanp3 - HwxHuii nmopor HanpstkeHus (crabwimnzauusi OydepHoro
pexuMa WM BKITIOYEHHE TOKa)

Tok - 3HaueHME CHJIBI TOKA YCTaHABIMBAEMOE B Havyase 3apsiia

Tok 2 - 3HaueHWe CHUJIBI TOKA YCTAHABIMBAEMOC IPU TOCTHMXKEHUH

Hanp2
anp Puc. 2

Anroputm 1 U, B

t, yac

I - moxIIoueHKe, epe3arycK alropuTMa 3apsiia

11 - 3apsi ycTaHOBJIEHHBIM TOKOM

1V - ipu noctrxxennn Hanp 3V crabunnsupyer 3aaHHOe HANpsKeHWe (TOK
aBTOMATUYECKM YMEHBIIAeTCsT)

V- 3apsii OKOHYEH MpU yMeHbllIeHUY ToKa 10 0,5-1A.

LA Anroputm 2 U, B
... |Hanp1
L. - Hanp3
Tok |- - -
<OSApd oo : t, wac

17 1w V

I - noaxITIoueHue, epe3aryck alropyuT™Ma 3apsiaa

1T - 3apsin yCTaHOBJIEHHBIM TOKOM

IV - npu noctkennu Hanpl, 3Y aBromMaTiuecku yMeHbIIAET HAMTPSIKEHME
crabwinzauuu 10 Hanp3, nanee nmpomcxoaumT crabuinM3anus 3alaHHOTO
HanpsokeHust (TOK aBTOMATUYeCKU YMEHBIIIAeTCsT)

V- 3apsi1 OKOHYEH ITpU yMeHbIeHNY ToKa 10 0,5-1A



)73 N
I - noaxiioueHue, nepe3aryck alropuTMa 3apsiaa
1T - 3apsin ycTaHOBJIEHHBIM TOKOM

11T - nipu noctizkenun Hanpl, TOK BBIKJIIOYaeTcsl, KOIjia HanpspkeHue Ha
AKB cumsurcst 1o Hanp3 Tok BKITIouaeTcst, 1ajiee nmpoLecc NoBTOPSIeTCsT

IV - 3aps1 OKOHYEH, Iay3bl MEXIy MMITyJIbCaMM TOKa MHOTO 0oJiblle
BPEMEHH NPOTEKAHMsI TOKA.

LA Anroputm 4 BapuanT ¢ yMeHbIIEHHEM TOKa II_JI, B '
. anp
.- - (Hamp2
-7 : Hanp3
Tok |- =
Tox 2[
<05APF™ b -
1 i yiig w vV
LA Bapuant c ys U,B
_Bapuamr cy ue
i Hanp3
Hanp2
Tok 2
Tok |- LTt
<05 Al - mmmmimmmmm B

I- noaxuioueHue, nepesarnyck aropurMma 3apsiia

11 - 3apsinycranoBiaeHHbIM TOKOM (Tok 1)

IIT - npu nocTkeHnu HanpskeHust = Hanp2, ok uamensiercst Ha Tok 2

1V - npu noctixkennu Hanpl, 3Y aBromaTryecku yMeHbLIAeT HATPSDKEHNE
crabunuzanyu 10 Hamp3, nasee mpoucXoauT cTabWUIM3alus 3aTaHHOTO
HaIpspkeHUsT (TOK aBTOMAaTUYeCKH YMEHBIIAeTCsT)

V - 3apsim OKOHYEH MpY yMeHbIleHUM ToKa 10 0,5- 1A
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LA Anroputm 5 Bapuanr ¢ ymenbmennem Toka | U, B
_____ v . Hanp1
- |Hanp3
Tok |- " |Hanp2
Tox 2[ f
: : t, yac
1 17 Vs w V
LA U, B
. |Hanp1
*(Hanp2
- |Hanp3
Tok 2
Tok 1[-
: : t, yac
1 V4 i1 w 4

I - oxIIoueHKe, repe3artycK alropuTMa 3apsiia

1T - 3apsin yctanoBieHHBIM ToKoM (Tok 1)

11T - ipu nocTkeHun Hanpsikenust = Hanp2, Tok usmensiercs Ha Tok 2
IV-npu noctxenun Hamp1, ToK BbIKITIOUaeTcs1, Koraa HanpsikeHue Ha AKB
cHuzutcs 1o Hanp3, Tok BKIIoYaeTcst, gaee npoLecc NoBTopsieTcs

V - 3apsil OKOHYEH, Tay3bl MEXIy MMIyJIbCaMM TOKa MHOro OoJiblie
BpPEMEHU IMPOTEKaHMsI TOKA.

MCNOJIb3OBAHME 3Y B KAHECTBE
MPEAMYCKOBOIO YCTPOUCTBA

st obsierueHus Tycka nBuratesis moakiaountb 3Y Kk AKB (cm.
pazden 3apad AKb e aemomamuueckom pesxcume), YCTaHOBUTH
MaKCUMaJIbHBIN TOK. TakuMm 00pa3oM, OXUBHUTH aKKyMYJISITOp B
TeueHuM 5-30 MuHYT, a 3aTeM, He OoTKIIouast 3Y, MPOU3BECTH MyCK
nBuraress. OxupieHHas! npeanyckoBbiM 3apsinoM AKDB criocooHa
JaTh CYLIECTBEHHO OOJIbLIMII TOK B TEPBbIe CEKYHAbI PabOThI
craptepa. DTO TO3BOJISIET JIETKO CTPOHYTh 3arycTeBlliee Macio,
co3faTh OBICTPOI MPOKPYTKOI Xopollee cMeceoOpazoBaHUe U
MUCKpPY (B au3esie - BOCIJIaMEHEHHE) U B OOJIBIIMHCTBE CIyvyaeB
00o0iiTHCH, 6€3 AOPOrocTOsIIIero MyCKOBOro YCTpOMCTBa, a
YMEHbIIIEHUE BPEMEHU MPOKPYTKU YMEHBIIUT Harpy3ky Ha AKD,
MPOJUIMB ee pecypc. B ciiyuyae Heynauu moBTOPUTH MTPOLIEAYPY.



MCNOJIb3OBAHUE 3Y B KAHECTBE
MHOIOLUENEBOIO UCTOYHUKA NMUTAHUSA

3Y sgBisieTcsl UICTOYHUKOM CTa0MIM3MPOBAHHOTO HATIpsIKe-HUS
MOCTOSIHHOTO TOKAa ¢ OrpaHUYeHreM (CTaOMIn3alneii) CUIbl TOKa
Harpy3ku. [103ToMy MOXKeT ObITh TPUMEHEHO TS 3aTTUTKU JTIOOBIX
noTpebuteseii HampsokeHus: 5,5B-18B ¢ cymMapHBIM TOKOM
MOTPeOJCHUS MEHBIIE BBICTABICHHOTO B 3apsiIHOM YCTPOMCTBE.
[Mpu meperpyske, 1MbG0 aBapMilHOM 3aMbIKAHWM BBIXOJHBIX
npoBooB 3Y OyneT NepexoauThb B peXXUM cTaduIu3anuu Toka. s
paboTh B KauyecTBe MHOTOIEJEBOr0 MCTOYHUKA MUTAHUS
HEoO0XOMMMO BHIOPATh aroput™ 1 B HacTpolike mpodus.

HEABTOMATUYECKU PEXXUM 3APSIIA

HeaBromaTHyecKuM pe:KMMOM CUMTAeTCA PeXUM 3apsaia, NpH
KoTtopom Hampsukenne Ha AKDB B KoHme 3apsina MeHblle, 4eMm
HanpsuKeHHe, KOTOpoe MoXkKeT co3aBaTh 3Y

Eciu B 3Y BbiOpaH mpoduib ¢ mapameTpamMu 3apsaa
COOTBETCTBYIOLIMMU THUIY 3apsikaeMOro akKymyJsitTopa,
nepeiiauTe K noakiaodeHuto u 3apsry AKB.

Bbi60p 1 HacTpoiika npoduns
(3Y BOMKHO 6bITH OTKITHOHEHO OT aKKyMYJIsiTopa)

1. Moakmouute 3Y K ceTW NMepeMEeHHOro Toka. Bkiiouurte
nepekitoyatesib CETh.

2. BeiGepuTe MpaBWIBHO HACTPOCHHBIN TIpohuib (mepeiiaure K
MYHKTY 7 ) WJIX U3MEHUTE TPOPUITh.

3. Beibepute anroputwm 3apsina, cmotpute (Puc. 2. I'paduk paboTet
3Y npu 3apsine kuciaotHbeix AKB B aBTOMaTnueckom pexxnme).

4. YcTaHOBUTE HaIpsiXeHUe OOJbllice YeM MaKCHUMaJlbHO
JIOTTYCTUMOE /151 TaHHOM OGaTapeu.

5. YcTaHOBUTE TOK COOTBETCTBYWOIIWNW TUIY U €MKOCTHU
3apsikaemoit O6arapeu. (Obwenpunsmole pexomenoayuu 0,1 om
emkocmu bamapeu,).

6. I[Tpu HEOOXOIMMOCTU HACTPOITE TaliMep.
7. OrktounTte mpubdop OT CETH.
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MopkntoyeHre K akKyMynsiTopy U 3apsapg,
B HeaBTOMaTU4eCKOM pexume
Hecobarwderue nopsoka noOKAOUYeHUs Modcem npusecmu K 8bixody 3Y
U3 CMpos UAU 83pbl8Y 2a306 GbldenseMblx akkymyasmopom. Ilookarouenue
u omkaoyerue 3Y npouszsodums coeracro mpebosanuro TOCT IEC 60335-
2-29-2012 nynkm 7.12 (cm. pazden 3apsd AKb ¢ asmomamuveckom
pexcume).
1. MoaximouuTe 3axkuM 3Y ¢ KpacHBIM U30JSITOPOM K (+) KiieMMme
AKKyMYJISITOpa.
2. Moaximounte 3axkuM 3Y ¢ YepHBIM U30JSTOPOM K (-) KIeMMe
AKKyMYJISITOpa.
3. [Mogkmouute 3Y K ceTH TMepeMEHHOro Toka. Bkiouute
nepexiouareab CETb.

Aneopumm 1 nauunaem pabomams cpazy, aseopummsl 2, 3, 4,5
Hauunarom pabomamov uepe3 60 cekyHO nocae 6KANYEHUs
UHOUKAMOpA, 6 meueHulu 3Mo20 6pemMeHU YCMpoICmao 8bicmaesnsiem
MUHUMANbHbIE 3HAYeHUs HanpaceHua u moxa. [lpu neobxooumocmu
MOJICHO OCyujecmeumy nepe3anyck aneopumma 3apaoa, nopaodok
onucau 6 pazoene Ynpaeienue 3apAOHbIM YCMPOTCINBOM.

4. 3apan AKB Oynet nmpoXoauTh B HEBTOMAaTUYECKOM pexume. B
TaKOM peXHMe HeoOXOAMMO KOHTPOJMPOBATH CTETNEHb
3apsSKEHHOCTU OOLIETIPUHITHIMU METOIaMU (110 HAIPSIKEHUIO,
10 BPEMEHHU U CUJIE TOKA, O TUIOTHOCTH AJIEKTPOJIUTA U T.A.).

5. 1o OKOHYaHUU 3apsiia OTKJIIOYUTB 3Y OT CETU U CHSITh 3KUMBbI.
PexomeHmyeTcst IpoTepeTh 3aKMMBbI M TIPOBOJIA BJIAXKHOM, a
3aT€M CYXOii BETOLIBIO /ISl YAAJIEHUSI MOTABILEro JIEKTPOJIUTA.
XKenaTenbHo mocJyie 3TOro cMa3aThb 3aXUMBbl J1000
ABTOCMA3KOM JIJIST 3alIUTHI OT KOPPO3UH.

Bpemsa pabomovr 3Y 6 aw0b60m u3 nepevucaeHHvIX peucumos
HeozpanuyenHo.



OCHOBHbIE PE>XKUMbI
YNPABNEHUE 3APSIAHbIM YCTPOUCTBOM

VipapiieHue 3apAIHBIM YCTPOCTBOM OCYLIECTBISAETCSH
cniomousio 4 kHornok <, >, Au VY. Cwm. Puc. 1.

<= - OIHOKPATHOE KOPOTKOE HaxaThe Ha KHOMKY

- - [UTUTEJIbHOE HaXaTue

<~ T - HECKOJIbKO KOPOTKMX HaxKaTUil Ha KHOTIKY

- > - (BIIpaBo) Mepexojl B peXXUM HaCTPOeK

<~ > - B peXuMe HACTPOIKM MEPEXoJl K PeIaKTUPOBAHUIO
rnapameTpa

< > - COXpaHEeHME 3HAYCHUS TTOCTIC PEIAKTUPOBAHMS

& < - (B1€BO) BO3BpAT Ha MpPEbIAYLINI YPOBEHb (MpuU biX00e
u3 pedaKkmupoeéanus, U3MeHeHHvle 3HAYeHUs He
coxpauames)

<= A/ VY - (BBepX WM BHU3) BHIOGOP MyHKTA B MEHIO
<= A/ VY - U3MeHEHNE YMUC/IA B MEHIO PeJaKTUPOBAHMS

@ A/V - 1uTeNbHOE HAXATUE ABTOMATUYECKU U3MEHSET
YUCJIO B MEHIO peIaKTUPOBaHUS (TOK, HATIPSDKEHUE 1
T.J.)

<&~ & <« - Bo3BpaT B paboumii TucTiTeit

PABOYUU OUCNNEN

Ha sKpaHe MOKa3bIBaeTCs TEKYIIMA TOK U '|5 u
HanmpsxeHue. PaGouuit nucmaei TOk: A
ABTOMATHMYECKM IOKA3bIBAeTCs, ecau Ha 3Y ) Ia u
HEKOTOPOE BPeMsl He HaXMaTi KHOIKH. HANF: T E

MoxHo TNIPUHYOUTEIbHO BbI3bIBATH €0 OAHUM UJIN HECKOJIbKUMHA
HaXaTusAMU Ha KHOIIKY <,

& & << - niepeiiauTe B pabounii TUCTUICH.
16



CTPOKA UH®OPMALIAN

B 3VY Ha aucniiee MOXHO BBIBECTH IS u I
MPOCMOTpA JONOJHUTENBHYIO MH(pOPMALUIO: TOk: - 0
TeKyllee COCTOsSIHUE, BpeMd 3apdana, HANP: .
KOJUYECTBO dHepruu nepenanHoi | _EP. 3APANA: 01:31

Bakkymyisitop. MHbopmalms orobpaxaercst
BHU3Y 9KpaHa BBH/IE BCIUIbIBAIOIIE CTPOKMU.

Bkn/BbIkn cTpoku MHopmauumn

[lepeiidume 6 pabouuti ducnaeii
TOK: 3“ A
T A - BKJIIOUMTE OTOOpaXKEHUE CTPOKU — Il'l 3 "
A - MOBTOPHOE HaxXaTue yoepeT CTPOKY | @T.dAHD: 0.5 A=Y

¢ paboyero nucruiest
Takuce ekatoueHue/8bIKAIOHEHUE CMPOKU UHDOPMAYUU MOICHO
npoussecmu uepes Memio Hacmpoex.

BbIBEOP MPOPUNA

B 3apsiiHOM yCTpOWCTBE €CTh HECKOJIbKO HabOpOB HACTpPOEK,
KaXxIbplii Habop HasbIBaeTcs «Mpoduiib». [Ipoduiab mo3Bosser
COXpaHSITh 3HAYCHUS] TOKA, HATPSIKEHUWS BEPXHETO TOpora,
HATPSIKEHUST HWXHETO Topora, ajlroputM 3apsina. Kaxmwrii
MpodWIb MOXHO HACTPOUTh WHAMBUIYATHHO TIOA DPa3IUYHBIC
TUITBI AKKYMYJISITOPOB.

BbIBEOP 1 AKTUBALIA MPOPUNIA

ITpu akTuBauuu npodusst TPOU30HIET U3MEHEHUE MTapaMETPOB
3apsiia. AKTUBHBIM Tpoduib oTMeueH Toukoit. Hampumep, Ham
HYXeH rpoduib No2,

Hlepeiidume ¢ pa6ouuii ducnaeil

. i nPOunb 2
> - Boitnute B BbIOOp [TPODUJIA I NPOS&UL 3
< A/ Y - BpiOepute HyXHbII [TPODUIID HACTROHEY
> -BOWIUTE B peJaKTUpPpOBaHUE CINPOSUNE 1
npodust i P0G 2
<~ A/VY - BbIOEpUTE AKTUBALIMIO CINPOsRUNG 3
) HACTROKKY

> - aKTUBUPYiiTe MPODUITH

Tenepb 3Y M3MEHUT HACTPOMKM TOKAa W HANpSDKEHUS B
COOTBETCTBUH C HACTPOMKAMU BBIOPAHHOTO MPODUJIS. 17



HACTPOWKA MPO®UNA

[lepeiidume 6 pabouuii ducnaeii
> - BoriauTe B BbIOOp [TPODUIIA :RPEPEUTM 118 :
<= A/ Y - BeiGepure HyXHBIIH [TPODUITD
<~ > - BOWIMTE B pelaKTUPOBaHKE TTPOMUIs, TIEPBBIi

mapametp - TOK

Bbi6op anroputma 3apsiga

<= A/ Y - BeiGepure AJITOPUTM 3apsina 08
> -BolinuTe B BHIOOp ajiroputma |03
3apsiaa oM

<~ A/ VY - BriGepute HeoOXonuMblil anroput™ (1 - 5) (em. Puc 2.
Ipagux pabomer 3Y npu 3zapsde kucaomuvix AKB
8 ABMOMAMUYECKOM pedcume)

> - IOATBEPAUTE
<< - BBINTE M3 peXrMa BbIOOpa aJiropuTMa 3apsina

PepakTtupoBaHue Toka

<~ A/ Y - BoiGepure TOK
<~ > - BOMOWTE B peaKTUPOBAHUE

@ A/V - ycraHOBUTE XKeJlaeMOoe 3HaYeHUE

<> - cOXpaHUTEe 3HaUYeHUE

PepakTupoBaHue Toka 2
(Tonbko gns anroputmoB 4 u 5)

<= A/ VY - BeiOepure TOK 2
> - BOMIUTE B pelaKTUPOBaHUE

@ A/V - ycraHOBUTE XeJaeMoe 3HaUeHUe
<> - COXpaHUTE 3HAYCHUE

18



BepxHuii nopor HanpsHkeHus
(Crabunusayms Hanps)KeHUs Uv OTKITIOYeHNE TOKa)

(ol 4 - Boioepute HAITP1-yctaHOBKa
BEPXHETO MOPOTra HANPSKEHUS

> - BOWMIUTE B pEIaKTUPOBAHUE
rnopora

@ A/VY - ycTaHOBUTE XKeNaeMoe 3HaUeHUE BEPXHETO Iopora*
> - COXpaHUTE 3HAYEHUE

HvxHwMiA nopor HanpshkeHus
(Crabunuszayms 6yhepHOro pexunma wam BKITIOHEHME TOKA.
lMpu BbiGOPE anroputMa 1, NyHKT B MEHIO OTCYTCTBYET)

(oad - BeiOepute HATTP3 - ycTraHOBKA HUZKHETO TTOpOTra
HaIpsKeHUsT

> - BOWMIUTE B pelaKTUPOBaAHUE ITOpOra

@ A/VY - ycraHOBUTE XeJaeMOe 3HaYEeHUE
HUXKHETo mopora*

T > - COXpaHUTE 3HaUeHUE

Hanps>xeHne nameHeHUs Toka
(HanpsikeHne npu [OCTUXEHUM KOTOPOro 3Ha4deHue Toka
TOK namersietcs Ha TOK2. Tornbko 415 anroputmMos 4 u 5)

(oad - BeiOepute HAITP2 - yctaHOBKa nopora u3MeHeHUs
ToKa

> - BOWMIUTE B peIaKTUPOBaHUE ITOpOra
@ A/ VY - ycTaHOBUTE XeJaeMO€e 3HaAYEHUE

> - COXpaHUTE 3HAYECHUE

*  BepXHuil U HUNCHUI NOPO2 HANPSNCEHUS OOANCHbL OMAUYAMBCS He
menee uem Ha 0,5 Boasm. Ecau ¢ 00HOM U3 nopoeoé Hego3MONCHO
YCMaHo8UMb Jceaaemoe 3Ha4eHue, mo npogepbme 3HaueHue 8 0pyeom
nopoee u cKoppekmupyiime 3HaveHue makx, Ymoovl pasHUua Mexcy
nopoeamu owina 6oavuie 0,5 Boasm. 19



AxkTueauus npochuns

<= A/ VY - BriGepure AKTUBUPOBATD HANRT  TH.1E
N HANP 2 13.8E
= > - aKTUBUpPYTE IPpOPUIb ANrOPUTH 5

<~ < - BHIAMUTE U3 peXXUMa HACTPOIKHI (=1 AKTUEUFOEATh

Tenepp 3Y uU3MEHUT HACTPOUKU TOKA U HATPSIKEHUS B
COOTBETCTBUU C 3HAYEHUSIMU KOTOPbIE ObLIIM YCTAHOBJIEHBI.

NEPE3ANYCK AJTTOPUTMA 3APAOA

Ecnau Heobxomumo, uToObl 3Y Havamo |ZiNPOkUAL 3
paboTarh ¢ caMoro Hauana cornacHo rpaduxy | HACTPOAEL
3apsifa, HyXHO CHelaTb Iepesanyck |o TAHMERkI
airoput™a 3apsina. [paduku 3apsma cMm. Ha
Puc. 2., ctp. 10.

[lepeiioume 6 pabouui ducnaeii

<= > - Boinute B BIOOp [TPODUIISA
<= A/ Y - Bei6epure ITIEPE3AITYCK
<> - mepesalycTUTe alTOPUTM 3apsina

NPOallb 3
NEPEZANYULEH

HACTPOWMKU

APKOCTb NOACBETKHA
[To3BoJsieT U3MEHUTB SIPKOCTD MOICBETKY JHCILIES].

[lepeiidume 6 pabouuii ducnaeii

> - Boitnute B BIOOP [TPODUIISA O nPOcUk 1
- = NPOkUAL 2
< A/ Y - BoiGepure HACTPOUKU I MPOeUk 3
<~ > - BOMIUTE B HACTPOWKM
<= A/ VY - Boioepure SPKOCTb

> - BOWIUTE B peIaKTUPOBAaHUE

<~ A/ Y - ycTaHOBHUTE YPOBEHB IPKOCTH

<> - cOXpaHUTE 3HaUYeHUE
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HACTPOWKMW 3BYKA
H03BOJIHIOT OTKJIIOYUTD 3BYK ITPU HAXKATUM HA KHOIIKH.

[lepeiidume 6 pabouuii ducnaeii

<> - Boiinute B BbIOOp [TPODUJISA APROCTh 100
_ ;

<= A/ VY - BoiGepure HACTPOUKU T

> - BOIUTE B HACTPOMKU FMAEHEIN 3KPAH

<~ A/ Y - BoiGepure 3BYK HAXKATUSA

s> - BKJItouMTe 3BYK KHOMOK - TAJIOUYKA ycraHoBieHa win

Boiktounte 3ByK - HET TAJIOYKHA

BEPCU#A NMPOrPAMMHOINO OBECINEYEHUA

[lepeiioume 6 pabouuii ducnaeii APKOCTh o0
<> - Boiigure B BbiGop [TIPODOUITS HH

<= A/ VY -Beibeputre HACTPOMKU FMAEHLIH 3KPAH
> - BOMIUTE B HACTPOUKU AFROCTE 100
<= A/ VY -Bei0epure UTHOOPMALIUA EEPCUR: 1.26

> - nocmotpute BEPCHUIO I[10O*

* [Ipouszeodumenv ocmaensem 3a co00il NPAGo MeHAMb NPOSPAMMHOE
obecneuenue, 6e3 y8edoMACHUSL KOHEUHO20 NOAb30BAMENS.

CTPOKA UH®OPMALUA
Cwmotpurte yHKT: CTpoka nHpopmarmu, ctp. 17.

[lepeiidume 6 pabouuii ducnaeit APKOCTh 100
. SEYK HAWATUA
> - BOMIUTE B BLIOOD HPS)CDI/IJIH UHSOPHALYR
<= A/ VY - Bei6epure HACTPOUKU
= D> - BOMIUTE B HACTPOUKU

Y =1 EEZ UHch.CTPORL
<= A/V - BuiGepute NTABHBIF DKPAH m
<~ A/ Y - BeIOEpHTE OTOOpAKEHIE

> - IOATBEPANUTE BHIOOP

Taxuce 6Kﬂi0'teHM€/8blKﬂi0’teHM€ CmMpoKu qubopMauuu MOIUCHO

npouszeecmu Haxo0sch 6 2AA6HOM Juchiee Haxcamuem <~ > .
21



PACLUMPEHHBIE HACTPOUKH

[lepeiioume 6 pabouuii ducnaei
> - BoiiauTe B Be10Op [TPODUIIA
<= A/ VY - Beibepute HACTPOMKU
> - BOMIUTE B HACTPONKM
<~ A/ Y - Boibepure PACIIMPEHHBIE

> - BOWIUTE B HACTPOMKU

MWUHUMATNBbHbIN UHOULMPYEMbINA TOK

3amatorcs 3HaueHMs1 Toka oT 0 10 0,5.
Ilepeiioume ¢ ducnaeii PACIHIHPEHHDBIE
Hacmpoiku
<= A/ VY - Bridepute MUH. TOK
> - epenauTe K ycTaHOBKe

<~ A/ VY - ycTaHOBUTE MUHUMAILHOE
3HaYE€HHME UHIULUPYEMOTO TOKA

<> - IOATBEpIUTE BBIOOD

PEXXUM PABOTbI BEHTUNTIATOPA

B4 ZB4K HAHATUR
UHhOPHALUA
IMAEHBIN 3KPAH

PACWUPEHHLIE

MUH. TOR
BEHT.
CONP.NPOBOAO0E
KOHTPACTH 50

oM

MUH. TOR oM

HEHT.
CONP.NPOBOAODE
KOHTPACTH 50

BeHTusisiTop MoXeT paboTaTh MOCTOSIHHO WJIM BKJIIOYATbCS
MEePUOANYECKU TTPU YBEJIMUSHUN TEMIIEpaTypbl BHYTPU KOpITyca 10

3alaHHOI'o ropora.

Ilepeiidume 6 ducnaeit PACIIIUPEHHBIE nacmpoiiku

<~ A/ VY - BoiGepure BEHT.

> - Beibepute PEXKUM (B HuxHeit
CTpPOKe OTOOpaxkaeTcsi aKTUBHbIN
peXuM, MO YMOJYAaHHUIO
yctaHoBJeH pexuMm ABTO ¢
noporoM cpabarsiBanus 70°C)

> - el€ pa3, YTOObl HACTPOUTH WIHU

MN3MEHUTH

hiUH. TOH 0.3
BEHT.
CONP.NPOBOOOE
KOHTPACTH 50
PEHUK ABTO
noPorT®  o°eC

[anee BbIGepuUTe pexmM paboTbl BEHTUAATOpPA:
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BenTunaTop aBTOMATHYECKHM BKJIIOYAETCS, €CJIM TeMmIleparypa
BHYTPU KOpITyca JIOCTUraeT 3aJaHHOTO 3HAYCHMUS.

<~ A/ Y - BoiGepure ABTO = ABTO
> - aKTUBUPYITE PEXKUM CINOCTOAHHD
< A/ Y - BoiGepure [TOPOT
> - epeuaunTe K ycTaHOBKe
<~ A/ VY - ycTaHOBUTE TIOPOTOBOEC 3HAYECHME === =
TeMIepaTyphbl
> - IOATBEPAUTE
Bentuasitop padoTaer nocToOsIHHO. CIABTD
< A/ Y - BoiGepure TIOCTOAHHO

> - AaKTUBUPYUTE PEXUM

KAMUBPOBKA COMPOTUBMEHNA NPOBOOOB

J171s1 KOpPEKTHOM paboThI BOJIBTMETPA, TIPU YCTAHOBKE BBIXOIHBIX
MPOBOMOB APYTOil NIMHBI, HEOOXOAMMO BBIYUCIUTHh U
KOMIIEHCUPOBATb UX COMPOTHUBJICHUE.

B 3apsinHOe ycTpoiicTBO 100aBIeHa Mpolieaypa 1j1st 601ee TOUHOM
KaauOpOBKHU COIPOTUBICHUS TMPOBOIOB, a TakxXe jJo0aBieHa
BO3MOXHOCTb PYYHOI YCTAHOBKH.

Ilepeiioume 6 ducnaeit PACIIIUPEHHBIE nacmpoiiku
<= A/ VY - BriGepure COITP. [TIPOBOIOB

> - nepeauTe K ycTaHOBKe
MeHO HAacTpOWKHU CONMPOTUBIECHMUS UK. TOK 0.3

MIPOBOJOB BBINISIAUT CHEAYIOLIMM 06pPasoM nPuaunua
(bakTHyecKue 3HAYEHMS] MOTYT OTIHYATBCS :

ROHTPACTH 50
OT MPUBEAECHHbIX):

ABTOMaTU4YeCKul pacyeT

[TpuGop mo3BosisieT paccyMTaTh HAMPSIKEHUE aBTOMATUYECKU
MCXO[Is1 U3 BBEIEHHOTO HATIPSIKEH WS U TEKYLLETO TOKA.

Buumanme: 1715 aBTOMaTHMUYECKOTO pacuyeTa HEOOXOIUMO

IpeaABAPUTEIbHO BBIITOJIHUTD CIICAYIOIINE NEHCTBUS:
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YcTaHOBUTD B aKTUBHOM TTpodusie anroput™ 3apsaa 1

YcTaHOBUTH B aKTUBHOM Impoduiae Tok He MeHee 10 A
(KenaTesIbHO YCTAaHOBUTh MaKCHUMAJIbHbIN TOK, T. K. 4UeM Oosibliie
TOK, TEM MEHbILIE TOrPELTHOCTb)

[MoaxiouuTh pas3psXKeHHBIM aKKyMydasTOp WM Harpys3Ky
npumepHo 150BT, 4yToObI (akTUUYECKUIl TOK OTJIMUYAICS OT
ycTaHOBJICHHOTO He Oosiee yem Ha ) 0,3 A. [I1s1 Harpy3Ku MOXKHO
HCTIONb30BaTh, HANpUMep, HECKOJIbKO JIaMIT TOJOBHOTO CBeTa,
BKJIIOYEHHBIX [TapauIeIbHO.

[Moce Toro, KaK 3TH yCI0BUSI COOJIOICHBI, TO, HAXOMASICH B MEHIO
COMPOTHUBIICHUSI TPOBOIOB BBITIOJIHUTE CIIEIYIOIIIE ICHCTBHUS:
V3Mepbre HamnpspkeHWe Ha KJIeMMaxX akKyMYJsITopa BHEIIHUM
npuodopoM.
< A/ VY - BeiOoepure HAITP

> -BOWAUTE B pelaKTHUpOBaHUE
HaTpsSIKeHUS

cone 42 kdh

<~ A/Y -ycTaHOBUTE HANpsIXeHUE
COOTBETCTBYIOIEE MOKA3AHUAM
BHEIIHETO pubopa

<> -COXpaHUTE YCTaHOBJEHHOE
3HaueHue
IMocne coxpaHeHwus, Mpu OTCYTCTBUM omnO0K, mose COITP
OyIeT coiepXaTh HOBOE PaCCUYMTAHHOE 3HAUCHUE COTPOTHUBIICHUSI
MPOBOIOB B MUJLTMOMAX.

Bo3MOXHble OLINGKKN

[Tpu coxpaHeHuu HpuUOOP MOXKET COOOIIUTHL OO0 OLIMOKE.
Hanpuwmep:

Huke mpuBeneHbl BO3MOXHBIE HOMepa OIIMOOK M METOMIbI WX
YCTpaHEHUSI:

OmmoKka 2: pa3HULa MEXITY YCTAHOBJIEHHBIM HANP 114 E
udakTuyeckuM TokoMm Oosiee 0,3 A, T.X. OWUERA B
YCTPOMCTBO MEPEIIo B PEKUM CTaOUIU3aLnN
HaTpSIKEHUST.

Mertoa ycTpaHeHusi: YBEJIUUbTE HArPy3KY.
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Omuoka 3: Tok meHee 10 A. MeTon

ycTpaHeHUs: YCTaHOBUTE B aKTHUBHOM
npocdue Tok 10 A nnu Gonee.
B cnyuvae omuOKU, 3HAUYEHUE

HANMP 114 E
OWUEERA 3

COIIPOTHUBJICHUA IIPOBOJOB HE MCHACTCA.

Py4Has yctaHOBKa

IToMHUMO aBTOMATMYECKOTO pacyeTa COMPOTUBIICHUSI POBOIOB,
€CTh BO3MOXHOCTb YCTAHOBUTD €r0 BpyuHyIo. J1J1s1 3TOTO:!

< A/ Y - BoiGepure COITP
> -BOWOAUTE B pelaKTHUpPOBaHUE

COITPOTUBJICHUA ITPOBOIOB

HAMNP 12.1E

<~ A/VY -ycraHOBUTE HYXHOE 3HAYCHUE

(B MUILITMOMAX)

<~>  -COXpaHUTE YCTAHOBIEHHOE
3HaYEHHE.
KOHTPACTHOCTb 9KPAHA

3amaercst 3HaYeHUe KOHTpacTHOCTH OT 0 110 10

Ilepeiioume 6 ducnaeii PACIHIUPEHHBIE
HacmpouKu

<~ A/ Y - BoiGepure KOHTPACTH

tUH. TOR 0.3
BEHT.

CONP. NPOB0O0E
KOHTPFACTH 50

> - nepeauTe K ycTaHOBKe

<~ A/ VY - ycraHoBUTE 3HAYEHUE
KOHTPAaCTHOCTHU

> - MOATBEPAUTE BLIOOD

ABTOMATUYECKAS AKTUBALIUSI TAMMEPA
YcraHOBKAa aBTOMaTHUYECKOIl aKTMBALUM Talmepa IMpu

BKJIIOUueHUH B ceTh 220 B.

Ilepeiioume ¢ oducnaeii PACIIIHPEHHDBIE
Hacmpouku

HEHT.
CONP.NPOBOAODE
KOHTPACTH 50

<= A/ Y -Bbi6epute ABTOTAIMEP

B ABTOTAHKEP

>
BoikounTe aprotaiimep - HET TAJIOYKU

- BkimounTe aBroTaiiMep - TAJIOUKA ycraHoBneHa uian
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TAUMEP

TaiiMep MO3BOJISIET BKJIIOYUTH MCTOYHUK C MPOTrpaMMUpPYyeMOit
3a[epKKOI U/WIK BBIKJIIOYUTH 3apsiji Yepe3 onpeleieHHOe BpeMsl,
a TakKe 3aIyCTUTh APYyrou rmpoduib. HacTpoitku coxpaHstoTcs B
MaMsITA U TIPU TTIOBTOPHOM 3aIlyCKe MX He HYXHO Oy/IeT BBOAUTH
3aHOBO. Bo3aMoXHBIe KOMOMHAIIMY TIpUBENCHBI Ha rpaduke. Ecim
TaliMep BKJIIOYEH, TO 3Y BKIIOUMTCS/ BBIKJIIFOUUTCS COTJIACHO
3aMpOrpaMMUPOBAHHBIM 3HaUYeHUsIM. Eciu TaiiMep BBIKITIOUEH, TO
3apsiIHOE YCTPOMCTBO OymeT paboTaTh MOCTOSTHHO. Bo Bpems
3aIepXKKA M BBIKJIIOYEHUS 3apsAHOE YCTPOMCTBO BBICTABISIET
MUHUMAJIbHbIE 3HAYEHUS TOKA U HATIPSKEHUS.

Fpacpuku pa6oTbl 3Y B 3aBUCMMOCTU
OT HacTpoek Tanimepa

MocTosiHHbIN 3apsapg,

[ Sapan
t, yac
pabota Taiimepa - HeT (BBIKJT) BpeMsi 3apsiia - J1toboe
3ajiepKKa - Jiooast JIeVICTBUE - JII000€E
dukcuposaHHoe BpeMs 3apsaaa
l 3apsn | BBIKJIIOYEH
t, yac
paborta Taitmepa - na (BKJI) BpeMsl 3apsiia - irodoe
3anepxka-0u:0mM:0c JIEMCTBUE - BBIKJI
3apsp v nepexop Ha apyrov npodunb
HauaavHoLil npouis
g
, apsin 1 Koneunwlil npoguas
[ sapan
t, yac
paborta TaitMepa - 1a (BKJI1) BpeMsI 3apsiaa - J1ioboe
3anepxka-0u:0m:0c nevicrue - mpodus (1,2,3)
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MoCcTOSAHHbIN 3apsag c SEHep)KKOﬁ BKJIIO4YEHUsA

3aepKKa | 3apan
t, yac
paboTa TaiimMepa - 1a (BKII) BpeMsi 3apsima- 0u:0m:0c
3aepKKa - J1obast JIEMCTBUE - BBIKJI

dukcupoBaHHOe BpeMs 3apsifa C SGAGP)KKOﬁ BKJIlOHEeHUsa

3a/1epKKa I 3apsn I BbIKJIIOYEH

t, yac
pabota TaitmMepa - 1a (BKJI) BpeMs 3apsifa - J110boe
3a/epKKa - Jobast JIECTBUE - BBIKJI

Mepuopgunyeckuin noasapsag

| 3a/1epKKa I 3apsn I 3a/iepKKa I 3apsin I 3a/iepKKa

t, yac
pabora Taiimepa - na (BKJ) BpeMsI 3apsina - Jioboe
3amepxKKa - Jiobas NIECTBUE - TIEPUOTNICCKHIA

3aIycK

DUKCUPOBaHHOE BPeMs 3apsifAa C 3afepXXKom
BKJIIOYEHUS U Nepexop Ha Apyrov npodunb

Ha'le”bliinpo¢Mb L L LN
KoHeuHbLl npodhuis

3a/iepKKa I 3apsan 3apsan
t, yac

pabota Taiimepa - 1a (BKJI) BpeMsI 3apsiia - 1oboe
3a/epKKa - Jiobast nevicteue - npoduis (1,2,3)
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NPOCMOTP COCTOSIHUS TAMEPA
M BPEMEHW PABOTbI

Ilepeiioume 6 pabouuii ducnaeil

(ol 4 - BBIOEpUTE ITPOCMOTP COCTOSTHUS

Taiimepa

1 N
ZAQEPHKA: 01:05

EbIENHIYEH

Ha SKpaHe OTO6pa3I/ITCH BpeMsd ocTaBlICECA NO CMEHDI
COCTOAHUA (BKJ'[}O‘{CHI/IF{ WJIA BBIKJTIOYEHUA l/lCTO‘lHl/lKa).

HACTPOWKA TAUMEPA

Ilepeiioume 6 pabouuii ducnaeil

> - Boiiaure B BeIOOp [TPODUJIS
<= A/ VY - Beibepute TAUMEPEHI
> - BOWMIMUTE B YCTAHOBKY Talimepa
YcTaHoBKa 3afiepXXku
<~ A/ Y - Beioepure SAITEPKKA (epems do
Hauana 3apsda AKD)
> - BOWMIUTE B YCTAHOBKY 3a/1€PXKKU

<= A/ Y - BoiGepute YAC
>
@ A/VY - ycraHOBUTE Yachl

- BOMIUTE B yCTAHOBKY YacOB

> - COXpaHUTE YCTAHOBKY YacoB
<~ A/ Y - BeiGepure MUH

> - BOMAUTE B YCTAHOBKY MUHYT
@ A/V - ycraHOBUTE MUHYTBI

> - COXpaHUTE YCTAHOBKY MUHYT
<= A/ Y - Bei6epure CEK

> - BOMIUTE B YCTAHOBKY CEKYH/I
@ A/V - ycraHOBUTE CEKYHIbI

> - COXpaHUTE YCTAHOBKY CEKYH/]L
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CINPOUNG 2
CINPOckUNG 3
HACTPOHKY

TAHKEPKI

2APAA
NEHCTHUE
HAY NP0k

rUH 35
CEH
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[k & - BBIAIMTE U3 YCTAHOBKMU 3aJE€PKKU
YcraHoBKa BpemeHu 3apsapfa

<= A/ VY - BriGepute 3APST
>
(Hacmpoiime ananoeuuro 3adepicke)

SAAEPHEA

JEHCTHUE
HAY NPOch UL

- BOMIUTE B YCTaHOBKY BPEMEHMU 3apsjia

Bbi6op AencTBus Nocnie OKOHYaHus paboTbl TaiMmepa

1. BbIKJ1 - BoikimioueHue 3Y (3apsiiHOE YCTPOMCTBO BBICTABIISIET
3HaueHust Toka 0,5 Amnepa u HaripsikeHus 5,0 B)
2. NEPE3ANYCK - nepuomuyeckuii moasapsii (LHUKIMYECKOE

BKJ'[}O‘-IeHI/Ie/BI)IKJ'I}O‘{eHI/Ie I/ICTO'-IHI/IKa)

3. BKJ1MPO®WUJ1b - 3aryck BIOpaHHOTO MPOGUIIS.

<= A/ VY - Beibepure JEVMICTBUE
>
<~ A/ Y - BbIGepuTe HEOOXOIUMOE JIEHCTBIE
<~ > - MOATBEPAUTE BHIGOD

Bbi6op npocpuns

- niepeianTe K BIOOPY NEHCTBUS

CINEPE3IANYCE
CIBEN NPOkUNb

s nepexioueHus poduieit 3apsiga mo TaiiMepy He0OX0IUMO

BbIOpATh HAYAJIbHbII M KOHEYHBIN TIPOMUIIH.
<~ A/Y - BeiGepute HAY ITPOOUITH

>
<~ A/ Y - BeIOEpHTE HAYATBHBIN TPODUITH
>

- TIepeianTe K BEIOOPY

- TIOJATBEPIUTE BHIOOD

(Bwvi6op koneurnoeo npoghuns

Npou3800UMCs AHAN0UYHO)
3anyck TarimepoB

<= A/ VY - Bei6epute AKTUBUPOBATDH

> - Bkaounte Taiimep - TAJIOYKA
YCTAHOBJIEHA WJIM BBIKJIIOUUTE -
HET TAJIOYKH

SAUEPHEA
ZAPAA
JEHCTHUE

HAY NP0k

= NPOchUNG 1
CINPOUNG 2

CINPOUNk 3

JEHCTHUE
HAY NPOch UL
KOH NP0k

B ARTUBUPDEATR

Takoice 603MONCHO GKAIOUUMb ABMOMAMUYECKYI0 AKMUBAUUIO
maiimepa npu éxarouenuy 3Y 6 Menio pacuupeHHbIX HACMpoeK, TTyHKT:

ABTOMaTHYeCKasl aKTUBAIMA Taiimepa (cmp. 25)
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SALLUWTA OT NEPEMOMNIOCOBKU

3Y umMmeeT 3AEKTPOHHYIO 3aIMUTY OT D0
nepenoysiocoBku. [lpu HempaBUIbHOM
noaknodeHuu 3V orkiaiouaercs ort || MEPENDMHICOERA
aKKyMyJIsiTOpa, Ha 3KpaHe nosABiaseTcd | panp: NP, T E
HaIIMKUCh U 3BYYUT NMEPUOTUYECKUT CUTHAT.

I[Tocne orcoeamHeHus kiaeMM 3Y OT akKKyMmyJsTopa
pPaboToCoCOOHOCTh 3Y aBTOMAaTUYECKKM BOCCTAHABIMBACTCS.

SALLUTA OT NEPErPEBA

JIg 3alIMThl CUJIOBO# Y4acTU OT IIE€perpesa
NPUMEHEHB MUKPOBEHTHJIATOD U CXEMa n 0
OrpaHMYEHUs] BBIXOJHOIO TOKa. DTa cxema NEPEFPEE
aBTOMATUYECKU YMEHbBIUAET BBIXOAHOH TOK | aner TR TE

MPpU TMOBBIIEHUU TEMIIEPaTypbl BHYTPU
KOpITyca BbILIIE HOPMBI.

Ha skpaHe mnosiBisieTcsl HAAMKMCh W 3BYYUT TMEPUOAMYECKUIA
curHai. [Tocjie yMeHbIIIEHUS] BHYTPEHHEH TeMIiepaTypbl UCTOUHUK
BEPHETCS K OOBIMHOMY (DYHKIIMOHUPOBAHUIO.

N3meHeHMe pexkuma pabOThl BEHTUJSITOpPA MPOM3BOAUTCS
COIJIaCHO ITyHKTY: Pexkum padoTsl BeHTHIATOpA (CTP. 22).

NPOOUNAKTUHECKUA YXOO4 N PEMOHT

Ilpu nmautenbHOM sKcmayatauuu 3Y peKOMeHAyeTCs
MEePUOANYECKH TIPOBOIUTD CJESIYIOIIME BUIbI O0CTYKUBaHUSI:

1. YaansThb ciieibl KOppO3UHr U CMa3biBaTh 3aXKUMbI-KPOKOIMJIBI.
2. OuuIIAaTh TPOIYBKOI 3KaTI03! OT MBLIH.
3. [IpoBepsITh UCTIPABHOCTb M3O0JISILIMY CETEBOIO IMPOBOIA.

Bonee cioxHbie paboThI, CBSI3aHHBIE C pa300pKoil Kopiryca 3V,
HarpuMep 3aMeHY CETeBOTO IITHYpa MPH €ro MOBPEKIECHUN TOJDKEH
BBITIOJIHATD MPOU3BOAMTENb 3Y MM €ro areHT WIM aHaJOTMYHOe
KBaIM(PULIMPOBAHHOE JIUIIO.

HopMatuBHBIit cpok ciyKObi 3Y 5 neT.
IIpou3BoauTeab OCTaBISeT 32 CO0OI NMPABO BHOCUTh M3MEHEHHs] B
KOHCTPYKIUIO npuﬁopa U €ro XapakTepucTuKu.
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BHUMAHUE NOOOENKWN!

Coob6mraeM Bam, 9To Ha TOTPEOUTETBCKOM PBIHKE TOSIBUINCH
3apsiTHBIE YCTPOICTBAa HU3KOTO KA4ecTBa, yIakoBKa KOTOPHIX, a TAKXKE
rpacdudecKure pelieHus Tu3aiiHa U BHEITHWI BUI YPE3BbIYATHO CXOXHU
C IV3aiTHOM U pelIeHUSIMU TIPOAYKIIUY HAIlIeH KOMITaHUH.

TIpocum Bac nipu BeIGOpE MpoayKIMK obpaliaTb 0co00e BHUMaHKUE
HE TOJbKO Ha BHEIIHWI BMI YITAKOBKM, HO WM Ha HaWMMEHOBaHUE
MIPOM3BOAUTEIS TPOAYKIINH.

Coo0111aeM, UTO MOXEM OTBeYaTh 3a Ka4eCTBO U 6€30MaCHOCTh JIUIIb
TeX 3apsITHBIX YCTPOICTB MTPOU3BOMUTENIEM KOTOPBIX SIBJISIETCSI:

HIIIT “OPUOH CIIB” (Caukr-Ilerepoypr).

Bosee nonpobHas nHdopmMalus Ha caiite: www.orionspb.ru

FAPAHTUNHLIE OBA3ATENLCTBA

W3nenne cooTBETCTBYET TpeOOBAaHUSIM HOPMATUBHBIX
nokymentoB: TOCT IEC 60335-2-29-2012; TOCT 30805.14.1-2013;
T'OCT 30805.14.2-2013; TOCT 30804.3.2-2013; TOCT 30804.3.3-2013
u umeer Ceptudukar coorBercTBusi TamoxeHHoro Coroza RU C-
RU.HA78.B.00086/19 ot 05.06.2019. M3rortoBuTeNb rapaHTHpyeT
paboTOCTIOCOOHOCTh MpUOOpa TMpU COOJTIONCHUU BCeX TpeOOBaHUIA,
M3JI0KEHHBIX B MHCTPYKLIMU O SKCILTyaTalliy.

TapaHTUITHBII CPOK IKCILIyaTalluu YCTpoiicTBa 12 MecsieB co ITHS
npoaaxu. B TeueHuM rapaHTUIHOTO CpPOKa M3TOTOBUTENb
0€3BO3ME3IHO TPOU3BOAUT PEeMOHT u3nenus. be3 mpenbsBiaeHUs
TapaHTUITHOTO TAJOHA, MPU MEXaHWYECKHNX TOBPEXKICHUSX, a TaKKe,
B clyyae, €CJM HEUCHPaBHOCTb BbI3BaHAa HENPaBUJIbHOU
9KCIUlyaTallMeil, MpeTeH3un K KauyecTBY pabOThl yCTpoOiCcTBa He
MPUHUMAIOTCSI U TAPAHTUITHBIN PEMOHT He Mpou3BomuTcs. B ciydae
HEMCMPABHOCTH, MPU COOJIIOACHUMN BCeX TPeOOBAHMIA, peMOHT (0OOMEH)
prbopa MPOU3BOIUTCS TIO MECTY TTPOIAKU.

Opranu3zanus JlaTta mpomaxku

[m]}f[m] Mpovssoanters: OOO “HIMM "OPUOH CNB"

- (10 192283, CaHkT-MNetepbypr,
3arpebckuin 6yAbBap, AoM 33 (BPOccHn

E - R orion@orionspb.ru @ www.orionspb.ru



