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IHCTpyKUiA 3 ekcnnyaTauii
(konist opuriHany)

YBATA!
LUAHOBHMWM NOKYMEL|b!

BaosiuHi BaM 3a npuabaHHa gaHoi Mogeni enekTpoiHCTpymeHTa Toprosoi Mapku Machtz. Lis
Mogenb noegHye B cobi cyyacHi KOHCTPYKTWMBHI pilleHHst anst 36inblueHHs pecypcy poboTw,
NPOAYKTUBHOCTI Ta HaAiMHOCTI IHCTPyMEHTa, a TakoX AnA Moro 6e3neyHoro BUKOPWUCTaHHA. Mwu
BMEBHEHI, L0 NpOAYKLis ToproBoi Mmapku Méchtz 6yae BaluvMm NOMIYHWMKOM Ha OOBF POKM.

Mipg yac «kyniBni akymynsatopHoro Lwypynosepta MCD-20Q-Li Bumaravite nepeBipkM WOro
npauesgaTtHOCTi NMPOGHUM 3anyckoM i MepeBipku BiAMOBIAHOCTI KOMMNMEKTHOCTI (Po3Ain «KoMnnekTHICTE»
IHCTpykKUii 3 ekcnnyaTauii).

Mepen ekcnnyataujeto LypynoBepTa yBaXHO BUBYITb IHCTpykuUito 3 ekcrinyaTauii (TexHiuHuiA
nacropTt) i AOTpuMyWTecb 3axodiB 6Gesnekum npu poboti 3 wwypynosepToMm. [lepekoHanTecs, LWO
[apaHTiiHW1I TanoH NOBHICTIO | NPaBUIIbHO 3aNOBHEHUI.

B npoueci ekcnnyartauii gotpumyitech Bumor IHCTpykuii 3 ekcnnyatauii  (TexHi4Horo
nacnopra).

BCTYN

LypynoBepT (WwypynokpyT) akymynstopHui MCD-20Q-Li (gani - Bvpi®) npusHayeHwun ans
3arBUHYYBaHHA Ta BIArBMHYYBaHHS LWYPYNiB | TIBUHTIB NPU MOHTaXHUX, O3400MOBaNbHUX |
OyaiBenbHUX poboTax, a TakoX B AEsiKUX BUAAX CMHCAPHMX | CTONSIPHUX pobiT y nobyToBKX yMoBaXx.

MoxrnnBe 3acTocyBaHHs LLypynoBepTa Ans cBepAfliHHA AepeBuHU, ByaiBenbHNX matepianis.

YBaXHO BMBMITb L0 |HCTPyKLUit0O 3 ekcrnyatauii, B ToMy umchi nyHKT 1 «3aranbHi npasuna
TexHikn Geanekun». TinNbkM TakMM YMHOM BW 3MOXKETE HABYUTWUCS TMpPaBUMbHO MOBOAUTUCS 3
iHCTPYMEHTOM i YHVMKHETE MOMUINOK i Hebe3neyHnx cuTyauii.

YBAIA! YnyweHHs, ponylieHi nNpyu AOTPUMMaHHi BKa3iBOK Ta iHCTPYKUiM 3 TeXHiKu
6e3nekn, MOXyTb CTaTU MPUYMHOK YPAXKEHHA ENEKTPUYHUM CTPYMOM, MOXexi Ta
BaXXKUX TPaBM.

1 3AXOAU BE3MNEKU
1.1 3aranbHi npaBuna 6e3nekun

NONEPEAXEHHA!

Mepen BuKOpUCTaHHAM oOOGnNagHaHHA MOBWHHI OyTM BXUTIi BCi HeobXxigHi 3axoamn
06epexXHOCTi ANA Toro, Wo6 3MEHLLUTU PU3UK BUHUKHEHHSA MOXeXi, 3HU3UTU MMOBIPHICTb
YpaXXeHHS eneKTPUYHUM CTPYMOM, MOLUKOMKEHHS Kopnycy i pAetaned Bupoby. Li
3ano6ixHi 3axoAu MICTATb B cebe Hx4YenepeniyeHi NyHKTU.

YBaXHO MpouuTanTe BCi BKasiBKM, MEPLU HiX BU cnpobyeTe BMKOPUCTOBYBATM IHCTPYMEHT i
30epexiTb iX. 3 MeTolo 6e3MNeYHOr0 BUKOPUCTaHHS:
1.1.1 MigTpuMyiTe YACTOTY i NOpsiAoK Ha pobodomy micui. Byap-sika nepelukoga Ha poboyvomy MicLyi
abo Ha pobo4oMy CTOMi MOXeE CTaTV MPUYNHOKD TPaBMMU.
1.1.2 bepitb Ao yBarm obcTaHOBKYy HaBkono pobouvoro micus. MigTpuMyiTe XOpolle OCBITIIEHHS Ha
poboyomy micui. He npautoiite iHCTpyMEHTOM NOGNM3y Nerko3anMucTux piguH abo rasis.
1.1.3 Ocrtepiranitecsi ypaKeHHsl €enekTpu4HUM CTpyMOM. He TopkaiTecsi 3a3eMreHuX MOBEPXOHSb,
Hanpvkrag, TpybonpoBoAiB, papiaTopiB, KYXOHHUX NIWUT, KOPMycCiB XxonoaunbHukiB. He npautonte 3
npunagoMm nig gowem i CHiroM. He BUKOPUCTOBYWTE ENEKTPOIHCTPYMEHT B MPUMILLEHHAX 3
nigsuLLEeHolo BonoricTio. 3axuuaiTe Bupi6 Big aowy Ta Bonoru. MpoHUKHEHHS BoAM B Kopnyc BUMpoOy
MO>Xe NMPU3BECTU A0 YPaXKEHHS €NEeKTPUYHUM CTPYMOM.
1.1.4 Mig yac po6oTK 3 IHCTPYyMEHTOM He [03BonsnTe AiTaM nepebyBatn nobnusy. He possonsiite
CTOPOHHIM JoTopKaTUCA [0 iHCTpyMeHTa abo noposxyBayva. CTOPOHHI 0cobu He NoBWHHI nepebyBatu
Ha pobo4vomy MicLyj.
1.1.5 3akiHumBLLKM poboTy, 36epiraiiTe IHCTPYMEHT B crnewjanbHO BigBeAeHOMy Micli ansi 36epiraHHs
enekTpoiHcTpyMeHTa. Micue ans 3bepiraHHs enekTpoiHCTpyMeHTa Mae ByTn CyxuMm, HeOoCTYMHUM Ans
CTOPOHHIX OCib i 3amMukaTncs Ha 3amok. [iTn He MOBWHHI MaTW OCTYN A0 €NeKTPOIHCTPYMEeHTa.
1.1.6 He BTpy4aiiTecsi B poboTy MexaHi3miB, npukragatoumn 3amey cuny. PoboTa BUKOHYETbCS  sIKiCHILLE
i GesneuvHilwe, SKUWO eneKTPOIHCTPYMEHT eKCniyaTyeTbCsl 3rigHO 3 nepeabavyeHnMu  HopMamu,
HaBaHTaKEHHAM, 3YCUMNAM i LUBUOKICTIO.
1.1.7 ApekBaTHO BUBMpaiiTe IHCTPYMEHT ANS KOXHOI KOHKPETHOI poboTu. He HamaranTecsi BUKOHATH
MarnonoTy>XH1UM nobyToBMM Npunagom poboTy, sika Npu3HaYeHa AN BUCOKOMOTYXXHOTO NpodecCiiHOro
€neKTPOoIHCTpyMeHTa. He BUKOPVCTOBYITE €NEKTPOIHCTPYMEHT B LiNsiX, AN AKMX BiH HE NPU3HAYEHWN.
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1.1.8 3BepHiTb yBary Ha BuUGip pobodoro oasry. He Hapsrante npoctopuit ogsr abo npuvkpacu, Tomy
Lo X MOXYTb 3a4enuTh YacTWHM Lo pyxarTbes. Ha yac poboTu no3a npuMILLEHHSIM PEKOMEHIYETLCS
HagaraTM TymMOBi pyKaBMYKM Ta YepeBMKM 3 Hecnu3bkow nigowsot. [lpuxosynte  posre
BOSOCCSH
rornoBHUM y6opom.
1.1.9 KopucTynTteca 3axucHuMu okynspamu. Opsravite macky Ans obnuyds abo macky npoTu nwny,
SIKLLLO MPpUW poBOTi BUAINAETLCS M.
1.1.10 BukopucToByiMTe obnagHaHHs Ans BigBegeHHs nuny i Gpyay, sKkwo ue nepenbayeHo.
MepekoHaliTecs, WO B BUKOPUCTOBYETE BIAMOBIAHI NPUCTPOI ANS Mig’€AHaHHA Lboro obrnagHaHHS.
1.1.11 He ponyckaTe nNcyBaHHS enekTpoLlHypa. Hikonu He nepeHocbTe IHCTPYMEHT YyTPUMYoYM Moro
3a LWUHYP eNeKTPOXMBNEHHS. He TArHITb 3a LWHYpP 3 MEeTO BUTSATHYTY BUIKY 3 po3eTkn. ObepiranTe LWHYp
BiZl BNNMBY BUCOKMX TEMMNEPATyp, MacTUINbHUX MaTepianie Ta npegMeTiB 3 rOCTPUMM KpasiMu.
1.1.12 [llepen nouaTkom pobOTM 3akpiniTe 0O6pobnioBaHy AeTanb y newartax. Lle 6esneuHiwe, Hix
TPUMAaTV 3aroToBKy B PyLIi, @ TaKoX 3BinbHSE 061aBi pykn Ans poboTu 3 iIHCTPYMEHTOM.
1.1.13 BypabTe yBaxHi. MNOCTiiHO MaiTe XOpOLLYy TOYKY OMopu Ta He BTpavaiTe piBHOBaru.
1.1.14 YBaxHO i BignosiganbHO CTaBTeCs 4O TEXHIYHOrO 06CryroByBaHHsI €MNEKTPOIHCTPYMEHTa i 1oro
peMoHTY. [Ana [OCArHEeHHs Kpalux pobounx xapaktepucTvk i 3abesnedveHHst Ginblioi  Gesnekn npu
poboTi 06epexHO noBoAbTECS 3 MPUNAZOM i YTpUMyWTE MOro B 4icToTi. Mpn 3mallyBaHHi Ta 3aMiHi
akcecyapiB OOTPMMYMTEChb BKa3iBOK Y BiAnoBigHUX iHCTPyKUisX. [MepiognyHo ornsganTe enekTpoLuHyp
IHCTpyMeHTa i B pasi Moro noLUKOMKEHHS BiPEMOHTYWTE MOro B YNOBHOBaXXEHOMY CEPBICHOMY LIEHTPI.
MepiognyHo ornsganTe NOAOBXKyBaui, SIKi BU BUKOPWUCTOBYETE, i B pa3i MOLUKOMKEHHS 3aMiHiTb iX.
PykosiTku iHCTpymMeHTa MOBUHHI OyTW CyxvMyM Ta 4YUACTMMMK, He [onyckamte ix  3abpyaHeHHs
MacTUnbHUMKM MaTepianamu.
1.1.15 BwWTArHiTb BWNKY €NeKTPOLUHYpa 3 PO3eTKW, SKLIO IHCTPYMEHT He BMKOPUCTOBYETLCH, Mepes
no4yaTkoM TexoBCryroByBaHHsi, a TakoX nepea 3amiHoK akcecyapis.
1.1.16 ButarHiTb BCi perynioBarbHi Ta ravkosi kmtodi. BisbMiTb cobGi 3a npaBuno, nepeg MM siK
YBIMKHYTW €MNeKTPOIHCTPYMEHT NEePEBIPUTY, UM BCi KIHOYi BUTATHYTU 3 HBbOTO.
1.1.17 YHukanTe HecrogiBaHoro 3anycky pABwuryHa. He nepeHocbTe 3 nig'egHaHol 6Gartapeeto
eNeKTPOIHCTPYMEHT, TpYMaloun naneub Ha BUMMKadi. [leped TMM siKk BCTABUTU  LUTENCENbHY BUMKY B
pO3eTKy NepekoHanTecs, WO BUMMKAY 3HaXOAUTLCSA B MOMOXEHHI «BUMK».
1.1.18 T[lpautotoun no3a MNpUMILLEHHSM  KOPUCTYWTECs nofdoBxyBadamu. B ubomy  Bunagky
BMKOPUCTOBYITE TiNbKW NOAOBXYyBaui, siki Npu3HayeHi aAns pobotn Ha Bynuui. BoHn matoTh BignosigHe
MapkyBaHHS. [MofoBXyBayi MOBMHHI PO3MOTYBATWCH Ha MOBHY iX [OBXWHY.
1.1.19 bygbTe nunbHi. Cnigkynte 3a TuMm, WO BM pobute. [oTpumyihTecb 340poBoOro rnysay. He
npauionTe 3 NpunagoM SKWO BWM CTOMMUIIUCA, MPUAHANW NikW, WO MICTSITb HapKOTUYHI peyoBuHM abo
nikn, sKi MOXYTb BUKIMKATW COHSIMBICTb, @ TakoX ankoronb i Oyab-ski iHWi 3acobu Ta mpoaykTw, Lo
NOripLUyOTh yBary i 30cepekeHiCTb.
1.1.20 T[lepesipsviTe nowwkomKkeHi Aetani. MNeplw HX NPOAOBXUTM eKCniyaTauilo enekTpoiHCTpyMeHTa
CniA peTenbHO MEepeBIPUTU 3aXWUCHUMA KOXYX YW iHWI AeTani, fki MalTb MOLKOMKEHHS 3 METOoH
BCTaHOBUTU LLO BOHW B pOBOYOMY CTaHi /i BMKOHYIOTb Mpu3HaveHy iM dyHKujlo. [NepesipTe HagiliHicTb
KpiNneHHs pyxoMux AeTaneln, ChnpaBHiCTb [JeTarneil, NpaBWrbHICTb CkNagaHHs Ta Oyab-siki  iHLWi
napameTpu, SKi MOXyTb BMIIMHYTW Ha ix poboTy. 3axucHui koxyx abo Oyab-AKi iHLWi MOLLKOMKEHI
Aetani HeobxigHO BigpemMoHTyBaT abo 3amMiHUTU B YMOBHOBaXKEHOMY CEpBiCHOMY LeHTpi. HecrpasHi
nepemMukadi 3amMiHiTe B YMNOBHOBaXXEHOMY CepBiCHOMY UeHTpi. He npautonte 3 IiHCTpyMEHTOM 3
HecrpaBHUM NepemMuKkayem «YBiMK/BUMK».
1.1.21 3aBXau BUKOPWUCTOBYWTE 3apsAHWA  MPUCTPIA  TiMbKM B €NEeKTpOMEepexi 3  Hampyroto,
3a3HaYeHo Ha TabnuyLli BUpoby.
Hikonn He BukopuctoByinTe GaTapei, BiAMiHHI Big TWX, fki Ans uboro nepeabayeHi. He nig'eaHynTe
3BMYaliHy cyxy Oartapeto, akymynsaTopHy 6artapeto, BigMmiHHY Big nepegbadveHoi 6Gartapei, abo
aBTOMOGINbLHY akyMynsiTopHy 6aTtapeto 40 enekTpoiHCTPyMeHTa.
1.1.22 He BukopucToByhTe Oyab-ski TpaHcdopmaTopW, OCHalleHi [OAATKOBMM  MPUCTPOEM,
BUNpsMnsyem. He 3apsgxainite Gartapelo Bif enekTporeHepatopa, SKui npautoe Big AsuryHa, abo
[pKepena >XUBMEHHsI MOCTIMHOro CcTpyMy. 3aBXau 3apsimpkante Gatapeto B npuMilLeHHi. Ockinbku
3apsgHUA NpUCTpin | 6aTapes 3nerka HarpiBalTbCA Mg Yac Nig3apsaky, 3apsmkavite 6atapeto B Micui,
LLIO He NiAnsArae BrnvBYy NPSIMOro COHSYHOIO CBITNa, TaM, A€ HK13bKa BOMONCTb i rapHa BEHTUNALS.

1.1.23 YBArA! Llo6 yHUKHYTM TpaBM BWUKOPUCTOBYWTE TiNbKU Ti akcecyapu ab6o
Anpumpo’l’, wo 3a3HayeHi B uux [HCTpyKuiax 3 ekcnnyartauii a6o B kartanosi TM

Méchtz.
1.1.24 PeMOHT eneKTPOiHCTPYMEHTa MOBWMHEH 3AIMCHIOBATUCA BUHSATKOBO B CEPBICHOMY LEHTPi 3
BMKOPUCTAHHAM TiNbKW OpUriHarnbHUX 3anacHux 4actuH TM Machtz. B iHWoMy Bunagky Moxnvee
3anopfisHHA CEeprO3HOI LKOAM 340POB't0  KopUCTyBaya.
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1.2 3axoau Ge3neku AnNsa akyMynsiTOpHOro wypynoBeprta
1.2.1 3aexau 3apsapxainite bartapeto npu Temnepatypi Big nnoc 5 °C go nntoc 40 °C. Temnepatypa
Hwkye 5 °C moxe npusBecTn OO nepesapsmkeHHs, a ue HebesneyHo. Batapes He Moxe OyTn
3apsigpkeHa npu Temnepatypi Buwe 40 °C. Haibinblu cnpusitiuBa Temnepatypa ansi 3apsigku 6atapei
Big 20 °C po 25 °C. Konwu 3apsigka ogHiei 6aTapei Oyane noBHICTIO 3aBeplueHa, HeoOXigHO 3anuLunTu
3apAgHUA MPUCTPIN Y BUMMKHEHOMY CTaHi npubnuaHo Ha 15 xBWnwH, neped TUM SK po3noyaTy
3apsigKy HacTynHoi 6aTtapei. He 3apsmxaite GinbLue, Hix Agi 6atapei nigpsa.

He [pos3Bonsnte CTOPOHHIM  pevyoBMHAM  MOTpamnATM B OTBip AN Mig'eqHaHHA
aKyMynaTopHoi 6aTapei.
1.2.2 Hikonu He po3bupaiite akymynsiTopHy 6atapeto i 3apsigHuI NpUCTpI.
1.2.3 Hikonn He 3amukaiTe akymynsiTopHy 6aTtapeto 3akopouyBaHHsIM, 3aKOpOYyBaHHsSI KOHTaKTiB
baTtapei npu3Beae A0 piskoro 36GinblUEHHS CTPYMy i neperpiBy, kv BuBede 3 nagy aKyMymnsTOpHY
6atapeto. He kupaite 6atapeto y BoroHb. batapes moxe BUOYXHYTW.
1.2.4 Tpwn ceBepaniHHi OTBOPIB B CTiHi, y nignosi abo B creni, nepeBipsiiTe HasBHICTb CXOBaHUX
€NEeKTPUYHKX APOTIB TOLLO.
1.2.5 He nikBigynTte BignpauboBaHi 6aTapei camocTiHo. Fkwo Yac poboTn GaTtaper nicns 3apsakv
CTaHe 3aHaTO KOPOTKMM Anst iX NPaKTUYHOrO BUKOPUCTAHHS, 34anTe iX Ansa noganbluoi yTunisadii.
1.2.6 He BcTaHoBnIONTE SAKi-HEOYAb CTOPOHHI MPeaMeTN y LWiNWHI NOBITPAHOI BEHTUNALT 3apsaHOro
npucTpoto. lMNMonagaHHs MeTaneBux npeameTiB abo nerko3aiMucTux MatepianiB y LUiNWHI NOBITPSIHOI
BEHTUMALii 3apsgHOrO MPUCTPOID MOXE MPU3BECTU A0 YPAKEHHS enekTpuyHuM cTpymom abo Ao
NOLLKODKEHHS 3apsiAHOrO NPUCTPOIO.
1.2.7 TMpwu BCTaHOBMEHHI cBepana B naTpoH, obig 3atsaryiite f4ocTaTHbO Mipot. HAkwo obig natpoHa
He Oyae 3aTarHyTui, ceepano (biTa) Moxe BUNAcTK, CTaBLUW NMPUYKMHOK TPaBMW.

2 onuc i NPMHUMN POBOTHU

2.1 MNMpu3HayYeHHs BUPOOY
2.1.1 O6nacTb 3acTocyBaHHS LLypynoBepTa akymynstopHoro MCD-20Q-Li gocuTb wmpoka:
3arBUHYYBaHHS i BiArBUHYYBaHHS LUYPYNIB i MBUHTIB NPU MOHTaXHWUX, 03000MoBanbHUX | ByaAiBEnbHUX
poboTax, a TakoX B OesiKMX BUAax CrtoCapHUX i CTOMSIpHUX pobiT y nobyToBmx ymoBax. Bupi6 moxHa
BMKOPWCTOBYBATW ANS CBEPAJHHS OTBOPIB B AEPEBVHI, MeTani, Kepamili 1 CUHTETUYHMX MaTepianax.
LIJypynoaepT MCD-20Q-Li mae:
* LUBUAKO3ATUCKHWIA 3HIMHWIA naTpoH (cuctemmn DFR), sikuin o3BONSE BUKOHYBaTU onepallii CBepAniHHS i
3aKpy4yBaHHs/BMKPYYyBaHHS 6e3 3MiHM HacadoK B MaTpOHi;
€NEeKTPOHHUI perynsTop/BUMMKaY Ans NnaBHOI 3MiHW LUBUAKOCTI 06epTaHHs LWNMHAeNs (matpoHa) B
3anexHOCTI Bif, XapakTepy BUKOHYBaHWX pooiT;
peBepc (NepeMukay HanpsMKy obepTaHHs WnuHAens (natpoHa));
MeXaHiYHe peryntoBaHHs KpyTHOTO MOMEHTY;
niTin-ioHHy (Li-ion) akymynaTopHy 6atapeto;
3apsioHUIA NPUCTPIV ANS 3apsaXaHHA akyMynaTopHux 6atapen Bupoby;
ABa LUBWAKICHUX PEXUMU (ANs onepawii CBepANiHHS i 3arBUHYYBaHHS/BUrBUHYYBaHHS);
MarHiTHUA Tpumau 6iT;
dyHKLIiI0 JOKPYYyBaHHS (BNOKyBaHHSA NaTtpoHa npu BiAMyCcKaHHi NMyCKOBOI KNaBiLLi);
cBiTnoaiogHe niaceivyBaHHst pobo4oi 30HU.
2.1.2 Bupi6 noBuHeH ekcnnyaTtyBaTucs B iHTepBani pobounx Temnepatyp Big nmoc 5 °C go nnoc
40 °C, BigHOCHOIO BOJOrICTIO MOBITPS He Binblie 80% i BiACyTHICTIO NpAMOI Aii aTMocdhepHMX onagis i
HaAMIpHOI 3anuneHocCTi NOoBITPS..

EnekTpoXvBRNEHHS LWIypyrnoBepTa 3A4JNCHIOETLCA Bif akyMynsitopHoi Gatapei emuicTio 1500
MAr i Hanpyroto 20 B, enekTpoXuBMEHHS 3apsiAHOrO NMPUCTPOID 3AIMCHIOETBCA Bid Mepexi 3MiHHOro
CcTpymy 3 Hanpyroto 220 B, yactototo 50 My,

Y 3B'A3Ky 3 MOCTINHOI AISNbBHICTIO WOAO0 BAOCKOHANEHHS BUPOOY, BUPOOHUK 3anuiiae 3a coboto
npaBoO BHOCWTW B WMOr0 KOHCTPYKLIO HE3HauHi 3MiHW, SKki He BigobpaxeHi B IHCTpykuii 3 ekcrinyatauii
(TexHiyHOMy nacnopTi) i He BNNUBalTb Ha edpekTUBHY i 6e3neyHy poboTy iHCTpyMeHTa.

2.2 Cknap Bupoby
30BHILWHIV BUrNaA WwWypynoBepTa akymynsatopHoro MCD-20Q-Li nokasaHuii Ha pucyHky 1.



1. Kinbue perynsitopa MOMEHTY 3aTaryBaHHSI  (KPYTHOro
MOMEHTY)

KnaBiwa BuMUKaya-perynstopa LWBUAKOCTI  0BGepTaHHs
WiNMHAens (naTtpoHa)

AkymynsitopHa 6atapes

MepemMukay Hanpsimky ob6epTaHHs (peBepc)
LLIBAKO-3aTUCKHWI 3HIMHUIA NaTPOH 3
MepemMukay LWBUAKICHOTO peXuMy
CsiTnogioa niaceivyBaHHs po60o40i 30HK
Kinbue dikcyBaHHA naTtpoHa

Tpumay 6iT (wecturpanHmk HEX 1/4")

N

©ONO O MW

PucyHok 1

2.3 MNpwucTpin i poboTa

2.3.1 Bupib mae nepemukad LWBMAKICHOro pexumy (6):

1-# pexum - Ons onepauin 3arByHYyBaHHSA/BUIBMHYYBaHHS (06epTaHHs naTpoHa: 0-400 o6/xs);
2-1 pexxvm - Ans onepawii ceepAniHHA (LBMAKICTb obepTaHHs natpoHa: 0-1400 o6/xB).

YBATA! He nepemukaniTe nepemMukay LWBUAKICHOTO PeXuUMY, SIKWO BUPIO yBIMKHEHWUW.
Lle npusBeae Ao NONOMKM BUpPOOY 3 HErapaHTiHOI Haroau.

2.3.2 Cuctema 3atucky 3MIHHOTO [HCTPYMEHTa — LUBWAKO-3aTUCKHWUIA 3HIMHUA  TPbOX-KyNayKoBUIA
CaMOLIeHTpyroumincs naTtpoH po3mipom 0,8-10 MM, ki moxe OyTu Big'eaHaHWi Big wnuHaensa 3a
[0MOMOrolo Kinbus cikcyBaHHA natpoHa (8). [ins Big'egHaHHA HeOOXiAHO 3CYHYTM KinbLie dikCyBaHHS
(8) B cTOpOHY NepeAHbOI YaCTUHM NaTpOHa 3 HACTYMHUM BUTArNyBaHHSAM naTpoHa 3i wnuHaens. lMicns
Lboro BiTM-BUKPYTKM MOXHAa BCTaHOBMIOBaTM 0Ge3nocepedHbO B LUECTUTPaHHWA MOCaAKOBUWA OTBIp
(po3mip ¥ pronma) wnuHgens (9), a Ha natpoH (5) BCTaHOBMTM CBEPANO ANA HaCTYMHUX onepawin
cBepaniHHA. [py  LpOMy BCTAHOBIIEHHSI MATPOHA Ha LUMMHAENb MOXHA BUKOHYBaTW 6€3 [eMOHTaxy
BiTN-BUKPYTKN.

2.3.3 YBIMKHEHHSI Ta BUMKHEHHS BMPODY 3AINCHIOETBCA Yepe3 HaTWCKaHHSA/BIANYCKaHHS  Knagili
BMMVKa4a-perynatopa LWBMAKOCTi obepTaHHsi naTtpoHa (2).

2.3.4 BbygoBaHWn y BUMMKaY EMEKTPOHHWM perynsaTop 3abesnevye peryrnioBaHHs  LUBMAOKOCTI
0bepTaHHA NaTpoHa, BENMUMHA AKOI 3aneXuTb Bif NONOXEHHs1 knaeiwi (2). MakcumanbHa LWBUAKICTb
obepTaHHs BignoBidae MakcMmarnbHOMY «BAaBIOBaHHIO» KraBilli BUMUKaYa.

2.35 Ina nonepedHbOr0 BCTAHOBMEHHS 334aHOr0 MOMEHTY 3aTAryBaHHA Mpu  onepauisx
3arBMHYYBaHHSA/BUBNHYYBaHHS TBUHTIB (CaMopisiB) BUpIO 3abeaneveHnin TopcioHHo MydTol. 3agaHe
3Ha4YeHHs BWCTABMSETLCA 3a [AOMOMOrOl0 KiMbLs perynstopa MOMeHTY 3ataryBaHHs (1)  fgo
HEeoOXiAHOro 3HayeHHs1 Yepe3 MpPoBepTaHHA KinbLUs A0 dikcauii Moro Ha HeoOXiAHOMY 3HayeHHi (avB.
pvicyHok 3). MNepen BMOOPOM 3ycunist KPyTHOrO MOMEHTY HEeOOXiQHO NepekoHaTwCs, Lo BUMMKaY (2)
3HaxoauTbes Y No3uLii «Bumk» i naTpoH He obepTaeTbes.

2.3.6 B poni 3MiHHOrO iHCTpyMeHTa y BMpoOi BUKOPUCTOBYHOTLCA cBepana abo BUKPYTKU-BCTaBkU (BiTu-
BUKPYTKU) AdiameTpoM (po3mipom) Big 0,8 Ao 10 MM Ans yTBOpPEHHS OTBOpPIB B nuromarepianax Ta
iHWWKX ByaiBenbHUX MaTepianax abo 3arByHYyBaHHS/BUBUHYYBaHHS LLYPYMiB, CamMOpi3iB TOLLO.

2.3.7 3apsgHvn NpucTpin CNyXuTb NS 3apsmKaHHa akyMynaTopHux 6atapev Bupoby.

2.3.8 MNepemukay peBepcy (HanpsMKy obepTaHHs wWwnuHAens) (4) [03BOMSE 3MiHIOBaTWM HamnpsMOK
obepTaHHsl NaTpoHa NpW BUKOHAHHI OMepaLiil 3arByHYyBaHHS/BUIBUHYYBaHHS LUYPYMiB i MBUHTIB (VB.
PVICYHOK 2).



BUPOOY Ta MNOBHOI 3yNUHKU o6GepToBUX 4YacTuH. [pomMikHe NOMOXeHHA nepemMuKaya

YBATA! [lepeMuKkaHHSI HanpsiMKy OGepTaHHA BUKOHYWTE TiNbKU MiCNA BUMUKAHHA
A peBepcy O6r1oKye Knasily BUMMKa4a.
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2.3.9 Y 3B'd3ky 3 MOCTIiHUM BAOCKOHANEHHsSM BMPIO MOXe MaTu He3HauHi BigMIHHOCTI Big onwucy i
PUCYHKIB, SiKi HE NOTipLUYOTh MOro eKkcniyaTaLliiHi BNacTUBOCTI.

3 NIAroToOBKA BUPOBY O BUKOPUCTAHHA

YBATA! 3a60pOHSAETLCA MOYMHATUM PO6GOTYy BMPOGOM, He BUKOHABLUM BUMOTr 3 TeXHiku
6e3neku, 3a3HavYeHuUXx y po3aini 1 «3axoau 6e3nekn» Uiei IHCTpyKLii 3 ekcnnyarauii.

3.1 Micna TpaHcnopTyBaHHA BMpoOy B 3MMOBMX YMOBax, y pasi MOro BBIMKHEHHS B Tennomy
NpUMILLEHH], HEODXiAHO BWPIO BUTpUMATK NpW KIMHATHIA TemnepaTypi He MeHLUe 2 ToAuH A0 MOBHOMO
BUCUXaHHS BOSIOMN (KOHAEHCATY) Ha HbOMY.

3.2 3apsipxaHHA akyMynATOpHUX 6aTtapen

YBATA! Micna kyniBni BUpoGy akyMynAaTopHy GaTtapelo cnig NMOBHICTIO 3apsaauTU nepepn
Anepmum BUKOpUCTaHHAM. [lepekoHanTecs, WO Hampyra 3apsaXaHHA Ha 3apsaHoOMy

npucTpoi 36irae 3 Hanpyror Ha aKymynsaTOpHoi Gatapei. 3apsgHU NpuUcTpin
cneuianbHO MNpU3Ha4YeHWn Ans  niTin-ioHHoi  (Li-ion) ©Garapei paHoro Bupoby. He
BMKOPMCTOBYWUTE iHLWI 3apsgHi NpuUcTpoi Ans 3apsaku 6artapei BupoOy. JliTin-ioHHa GaTapes He
Bonogie ecpekToM Nam'aTi Ta Mae HU3bKUIA CTPYM camopo3psay.

Akwo akymynstopHa 6aTtapes pospspkeHa (abo BMKOPUCTOBYETBCA BMepLUe), 3apsaiTe
6aTapeto HaCTyMHUM YMHOM:

* Mig'egHanTe 3apsagHui NpucTpin 4o enektpomepexi 220 B;

¢ nig’eaHanTe LWITEKep 3apsiAHOTO MPUCTPOKD A0 BiAMOBiAHOrO pos'eMy akymynsaTopHoi 6atapei go
BMEBHEHOrO KOHTaKTy Knem 3i wrekepoM. [pu LpoMy MOYHE CBITUTUCA YEPBOHWWA iHOMKATOP, SKWN
nokasye, WO no4vaBcs (TpMBaE) NpoLec 3apsakaHHs (B Lien Yac 3eneHni iHaukaTop BUMKHEHUI);

e NpUBNU3HO Yepe3 TOAWHY-MIBTOPU 3apsifkaHHs YEepPBOHUIA IHOMKATOP BWMKHETbCS | MOYHE
CBITUTUCS 3€MEHUI, SKUIA MOKa3sye, Lo MpoLeC 3apsamkaHHs 3aKiHY4eHWl - akymynsTtopHa Oartapes
MOBHICTIO 3apsiXeHa;

e nicnsi 3aKiHYeHHs1 3apsifkaHHS BUTSITHITb 3apsigHUA NpUCTPIn (abo LWHYp 3apsiiHOrO MpUCTPOHD) 3
po3eTKy;

* BUTSITHITb LUTEKEP 3apsiiHOrO MPUCTPOLO 3 aKyMynsiTOpHoi 6aTtapei.

YBAIA! Anroputm CBIiTiHHA CBiTNoAiIoAIB 3apAAHOro NPUCTPOI0 B Npoueci 3apsigXaHHA
MoXe OyTu iHWMM 4Yepe3 3acTOCYBaHHA I(HWWUX Pi3HOBUAIB 3apsiiHUX MPUCTPOIB,
NpU3HAYeHUX ANA 3apsAAXKaHHA aKyMYINATOPHUX 6aTapen Lboro BUpooy.

YBATA! Mpu nepwmx 3apspxaHHAX aKyMynsATOpHOi Garapei MoTpi6Ho Ginblie 4acy
3apsiAXaHHA ANA AOCATHEHHA NOBHOI EMHOCTI GaTapei.



YBATA! B npoueci 3apsgxaHHA HeobxigHO 3abe3neunTu BiNbHUI [OCTYN MOBITPA A0
aKyMynsTopHoi 6aTapei Ta 3apsaaHOro NpPUCTPOLO.

YBAT'A! Yac 3apsigxkaHHA GaTtaper Moxe 3MiHIOBaTUCSi B 3areXHOCTi Bifg Temneparypu
HaBKOSMLLUHBLOIO cepeAoBULLA Ta HaNpyry AXepera XUBMeHHs.

YBATA! fAkuwo OGarapesa Oyae nocTaBneHa ANA 3apsiAXeHHA MiCNA Toro, sk BOHa

Harpinacs nig BNAMBOM NPSAMOro COHSAIYHOrO CBiTNa, abo BHacnigoOK TOro, WO BOHa

TiNbKU WO BUKOPUCTOBYBAsacs, MOXIIMBO, WO NpoLuec 3apsiAXaHHA He no4vHeTbcA. B
ubOMYy BUNaAKy AauvTe 6aTtapei oxonoauTUCs, a NOTIM NovaTtu npouec 3apsaXkeHHs. AKwo nicns
OXOJIO[KEHHA1 Npouec 3apsiAXXeHHA He BiAOyBacTbCAA, PO3rNAHbTE WMOBIPHICTb HeCNpPaBHOCTI
3apsAAHOro NPUCTPOIO (aKyMynATOpPHOI 6aTtapei) i 3pobiTb MOro peMOHT B CepBiCHOMY LIeHTpi
(3aMiHy akymynsiTopHoi 6atapei).

3.3 36inbluUeHHs1 CTPOKY cry6u 6aTapen

3.3.1 Y npucTpinn niTil-ioHHoro akymynsitopa BOyJOBaHa 3axvMcHa EnekTpoHika, sika nonepenkae
neperpis, a TakoX HaaMipHUIA nepesapsp. [Mubokuin pospsn CTaHOBUTL Hanbinblwy Hebesneky B
npoueci 3bepiraHHa Ta ekcnnyarauji NiTin-ioHHNX akymynaTopHux 6atapeit. Mpu TpuBanomy 36epiraHHi
pPEKOMEHAYETLCA 3anuwiaty  niTik-ioHHy ©GaTapeld Ha MOMoBWHY 3apsbkeHow | 30epirat npu
Temnepatypi Big +5 °C go +15 °C.

3.3.2 lMpouec cTapiHHA y BUMMSA4i NOCTYNOBOrO PO3KNafaHHSA enekTpoAiB 3HAYHO CKOPOYye CTPOK
cnyx6u niTin-ioHHoi 6aTapei. OaHak AaHe HecnpuSITIMBE SIBULLE MOXHA 3HAYHOK MIPOHD YMOBINBbHUTY,
AKLLO perynspHo 3actocoByBaTy batapeto i 3apsmkaty ii. CTaBTe akyMynsTop Ha 3apsaKy Bigpasy X,
AK TinNbkn 3apsgy B 6artapei 3anvwaeTtbes 6nusbko 20% Bifg MOBHOI EMHOCTI (KON BW BigdyeTe, LIO
MOTYXHICTb IHCTpyMeHTa cTana nomiTHo cnabkiwe). Mpu ubomy GaxxaHo AOCArTM nulle nig3apsiaku B
90% Big yciei emHocTi, Hixx 100%, ockinbku nepesapsi CBOEI Yeprok TexX LKianveuiA. [NoBHi 3apsaui i
po3psALI NiaAaeTbeA Tinbkn HoBa 6aTapes ANns kanibpyBaHHsA 1i NnapaMeTpiB.

3.3.3 YHukaiiTe 3apsipKeHHsi akyMynsiTopHuMX GaTtaper npu BUCOKIA Temnepatypi (npu Temnepartypi
noHag 40 °C).

3.3.4 AkymynsatopHa 6Gatapes Oyge rapsyoi 6e3nocepefHbO Mmicns i BUKOPUCTaHHSA. FAKWO Taky
GaTapeto 3apsimkat 6e3nocepeiHbO Nicns BUKOPUCTaHHS, XiMiyHa pevoBUHa BcepeauHi 6aTtapei byne
BTpayaTy HeobXigHi BMacTUBOCTI, @ CTPOK Cry0u 6aTapei 3Ha4yHO ckopoTuTbes. 3anuwTe GaTapeto Ha
AKUINCh Yac Ans OXONOMKEHHs i 3apsaiTh 1i Nicns Toro, sk BOHa OXOOHE.

3.4 lNepen BMKOPUCTaHHSIM MEPEBIPTE HafiHICTb KPINMEHHS1 KOPMyCHUX AeTanew, 3aTskKy pisbboBmx
3'edHaHb, BCTAHOBMEHHS 3MIHHOMO (HCTPyMeHTa, dikcaujlo akymymnsaTopHoi  Garapel. Micna
BCTaHOBMEHHS 3MiHHOMO iHCTPYMEHTa 3aBXOU NepeBipsnTe HafiMHICTb MOro KpinmeHHs - crpobynte
0ro BUTSAIITY.

WOAHA OuMIIaTU BEHTUNAUiINHI oTBopu (AuB. nyHKT 5.2 «[Mopsigok o6GcnyroByBaHHSA

YBATA! o6 yHMKHYTM HaKOMW4YEeHHs1 MWUNy BcepeAuHi BUPOOY pPeKoMeHAYETLCS
A BUPOOY»).

4 BUWKOPUCTAHHA BUPOBY

4.1 Onepadii 3arBMHYyBaHHs/BUrBUHYYBaHHS
4.1.1 bita-BMKpyTKa 3 LUECTUIPAHHUM TiflOM PO3MipoM ¥ AtoriMa Moxe OyTu BCTaHOBMEHa Yy LUBUAKO-
3HIMHUI NaTpoH, abo Ge3nocepenHbO B LUECTUIPaHHUIA MOCAOKOBUMA OTBIp LINMHAENS (SIKWO MaTpoH
3HATUIA), NPUYOMY B TakoMy BWMafKy LUYypyroBepT crae Oinbll KOMMakTHUM i 3pyyYHUM Ansi pobiT y
BaXXKOAOCTYMHMX MICLIAX.
4.1.2 BcTaHOBIiTb NEpeMuKay LUBMUOKICHOrO PEXMMY B MONOXEHHS «I».
4.1.3 BcTaHoBiTb nepemukady Hanpsiiky obepTaHHsi (4) y HeobXidHe MOMOXEHHSI HaTUCKaHHSIM Ha
KHOMKY 3 MO3HAYKOO BiANOBIAHOTO CMMBOIY 3 NMpaBoro abo niBoro 60Ky Koprycy BUPOOyY B 3anexHOCTi
Bifl XapaKkTepy BUKOHYBaHOI onepaLlii (auB. pucyHkn 1i 2).
4.1.4 BcTaHOBiTb HEOOXiAHWA KPYTHUA MOMEHT 3a [OMOMOrOK Kinblsl perynsitopa MOMEHTY
3araryBaHHs (1) (amB. pucyHku 1 3).

KpyTHMIn MOMEHT no cuni MOBWMHEH BIiAMOBIAATW AiameTpy rBUHTa i TBEpAOCTi MaTtepiany, B
AKUA BiH BKPYYyeTbCS. FAKLIO MPUKNACTV 3aHAATO CUIbHWIA MOMEHT, rofioBKa rBUHTa MOXe 3namaTvcst
abo opgepxatn ywkomKkeHHs. OOOB'A3KOBO BiAPErymionTe MOMOXEHHS Kinbls perynsropa MOMEHTY
3aTAryBaHHS 3rigHO 3 AiaMeTpoM rBUHTA.

Ha npucTpoi CTyniHb KPYTHOrO MOMEHTY MO3Ha4YeHun uudpamm N TOYKAMKU Ha  Kinbui
perynatopa MOMeHTY 3ataryBaHHs (1).

KpyTHMA MOMEHT, WO BIgMnoBidae nonoxeHH undppu "1", € Harucnablmm, a KpyTHWN
MOMEHT, LLIO BiAnoBiaae NONOXeHH0 HaWBINbLLOro Y1cna, € HancUnbHILLNM.
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MpoBepTaiiTe KinblUe perynoBaHHS KPYTHOTO MOMEHTY B HarmpsiMky criabkoro abo curbHOro
KPYTHOTO MOMEHTY, BIAMOBIAHO [0 3HAYEHHs HEOOXiAHOrO KPYTHOTO MOMEHTY, [0 CyMILLIEHHS
TPVKYTHOI MITKN Ha BEPXHili CTOPOHI KOpnycy 3 OAHUM 3 LMpOBUX CUMBONIB Ha KinbLi (abo 3 opHieto 3
TOYOK rpagytoBaHHs).

Mepen nouyatkom poGOTWM 3aKpyTiTb Kiflbka MNPOGHMX LUYpyniB Ansi MpaBuiibHOrO BuGopy
MOMEHTY, HeoOXigHOro AN AaHoro martepiany i ANs 4aHOro po3mipy LypyiB.

YBAlA! [lNepemMuKaHHA TOPCIOHHOI MY(TU MOXHA BMKOHYBaTU TiNbKWA Bi4 MEHLLUOro
3HayeHHA Ao Ginbloro (40 cuMBOMNY «CBEPASIiHHAY») | HaBnaku (6e3 NPOKPYYEHHs1 «Mno
kony»). Be3 poTpumaHHA uUboro npaBuna mydTa BuMae 3 nagy 3 HerapaHTiMHoI
Haroaw.

YBATA! Kinbue perynioBaHHsi KPYTHOIFO MOMEHTY BCTaHOBIIHOE BU3HAYE€HUW KPYTHUMN
MOMEHT TiflbKM NpU 36iry CMMBOMIB 3 MNOKaX4YMKOM, i He ¢ikcye CTyniHb KpyTHOro
MOMEHTY NP1 NPOMiXKHOMY MOJSIOXKEHHI.

4.2 Onepaduii cBepAniHHA

4.2.1 BcTtaHOBUTL CBepasio HeobXigHOro JdiameTpa Y LUBMOKO3ATUCKHWIA NaTpoOH, BCTAHOBMEHWA Ha
wnuHaeni. Y pasi, SKWO MaTpoH 3 BCTAHOBMEHUM CBEPAJIOM 3HATWA 3i LUNWMHAENS - BCTaHOBITb
NnaTpoH Ha LWMUHAENb He BUMaK4YM 3 HbOro OiTy-BUMKPYTKY (Kinble dikcauji MOBUHHO 3aMKHYTUCS
(knauHyTH)).

4.2.2 BCcTaHoBITb NepemMmnkay LUBUAKICHOTO PeXMMY B NMOMOXEHHS «lI».

4.2.3 BcTaHoBiTb NepemuKay HanpsiMky obepTaHHs (4) y HeobXiaHe NMOMNOXEeHHS.

4.2.4 BcTaHOBITb Kifble perynatopa MOMEHTY 3aTtaryBaHHA (1) y MONOXEHHsi, Npu SiKOMy MiTka
MoKaXu4uka MONOXEHHS! KifNlbLs PErynioBaHHS KPYTHOTO MOMeHTy Oyne BkadyBaTW Ha CUMBON
«CBEPAIIO».

YBAIA! BcTaHOBNEHHS1 TMONOXEHHA KiNbUA perynioBaHHA KPYTHOMO MOMEHTY 3
CUMBOJSIOM «CBEpASioO» O3HAa4Ya€ MNepeMUKaHHA B PEXUM CBepAniHHA, Tob6TO

Amakcumanbuomy KPYTHOMY MOMeEHTYy ©6e3 cnpaubOByBaHHA  «Tpickauku» (6e3
npocnu3saHHA TopcioHHOI MydTH). Lle nonoxeHHs npu3HayeHe TiNbKU ANs pexumy
cBepAniHHA.

4.3 Onsi BBIMKHEHHSI BUPOOY HATWUCHITb Ha knagiwy BUMUKada (2) (pucyHok 1). [nsi BUMKHEHHSI BUPOOY
cnig Bignyctut knasiwy. PerynioBaHHs LWBUAKOCTI 0BepTaHHs naTpoHa 3AiACHIETLCS  CTyNeHeM
HaTUCKaHHSA Ha KNaBilly BUMMKaYa.

YBATA! TMpu BukopucTaHHi BUPOOYy He poknagavWTe HagMipHux 3ycunb. [pwm
HagMipHOMY TUCKY ABWUIYyH i MexaHi3mu OyayTb OTpuUMyBaTu 3aiBe HaBaHTaXeHHS, LU0
npusBeAe A0 LWBMAKOrO Buxoay 3 naay iHCTpymeHTa. [logaTKoBMM TUCK Ha BUpIO
npusBeAe A0 MNOLWKOMKEHHA LYpyna, 3MEHLUEHHA NPOAYKTUBHOCTI Ta CKOPOYEHHs
CTPOKy cny6u BUpoOy.

4.4 Tpu poboTi BUpobYy HeobXiaHO:

¢ BVKOHYBaTU BCi BUMoru po3ainy 1 (3axoam 6e3neku) Uiel IHCTpyKUii 3 ekcnnyaTauii;

* npy poBOTi 3 NPUCTPOEM B YMOBax TemrepaTypu HaBKOMULLHLOMO cepefoBulla MeHwe Hix 10 °C
Moro HeobXxiAHO NPOrpiTM BBIMKHEHHSIM Ha XONOCTOMY X0y Bif 1 40 2 XBUINVWH.

4.5 Cnigkynte, W06 BeHTUNSAUHI OTBOPWM [AN1si  OXONOMKEHHs1 BUpOOy Oynu 3aBXau  YMCTUMK

Ta BiOKPUTUMN.

4.6 TMicns BUKOHaHHS1 poGOTY He KNagiTb BUPIG 40 MNOBHOI 3yNUHKM POGOYOro iHCTpYMEHTa.

4.7 TMicns 3akiHYeHHs1 poboTu:

* OuNCTITb BUPIO i gogaTkoBe npunagas Big nuny Ta 6pyady. Y pasi cunbHOro 3abpydHeHHs npoTpiTe
BMPIO BOMOrOI0 CEPBETKOID, ska BUKIIOYAE MOMaAaHHA BOMOTM Ha IHCTPYMEHT y BUIMSAi Kpanenb.
Micns uboro BUTPITL BUPIO Hacyxo. 3abOPOHSIETLCS BUKOPUCTOBYBATM ANt LUMX Linei arpecvsHi 4o
nnacTMac, rymy Ta MeTanis O4YMCHUKW (Hanpyknag, aueToH, PO3YMHHUKM, KUCIOTW TOLLO);

« 36epirante BUPIG y CyxoMmy, MpOBITPIOBAHOMY MPUMILLEHHI. YMOBW 36epiraHHst i TpaHCnopTyBaHHS
MOBMHHI BUKITIOYATN MOXITMBICTb MEXaHIYHMX NOLLKOMKEHD | BNAMBY aTMocdepHUX onagis.

5 TEXHIYHE OBCJ1YTOBYBAHHA BUPOBY

5.1 3aranbHi BKa3iBKU

o6 yHUKHYTVM nNOWKOMKEHb, ANsi 3abe3nevyeHHs [OOBroBIYHOCTI Ta HafiiHOTO BMKOHAHHS
yHKLUj#  BUMpOOY, HEOOXiOHO perynsipHo  BUKOHyBaTW onucaHi Aani pobotn 3  TexHiYHoro
obcnyroByBaHHs. [@paHTiliHi  NpeTeHsii NpuiAMaloTbCs TiNbKM NpW  NPaBUMBHOMY | PEerynsipHoMy
BMKOHaHHI Lumx pobiT. Mpy HeAOTPMMaHHI Lx BUMOT MiABULLYETbCA Hebe3neka TpaBMyBaHHS!
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KopuctyBay BupoOy MOXe BWKOHYyBaTW Tinbku pobOTM 3 AOMsSAy Ta  TEXHIYHOTo
obcnyroByBaHHsl, siki onucaHi B Uil IHCTpykuii 3 ekcnnyatauii (nyHktv Posginy 5.2). Bci iHwi po6oTn
NMOBUHHI BUKOHYBATWCS TiNbKW B cnewjanizoBaHnx mactepHsax TM Méchtz.

5.2 MNMopapok TexHiYHOro o6¢cnyroByBaHHs BUPOOY
5.2.1 TllepesBipka 3MiHHOrO IHCTPYMEHTa.

BuvkopucTaHHst Tynoro i MOLIKOMKEHOTO 3MIHHOMO iHCTPYMEHTa Npu3BOAUTL [0 3HIDKEHHS
NpoAYKTMBHOCTI BUPODY i 4O NepeBaHTaXeHHs1 ABUryHa. ToMy 3aBXau CrigkyiTe 3a TuM, Wob 3MiHHWNA
iHCTPYMEHT GyB NPaBUMbHO 3aTOYEHWIA | HE MOLLKOAXKEHUM: 3aMiHIONTE oro 3a noTpebu.

5.2.2 [lepeBipka BCTAHOBIIEHNX MBUHTIB.

PerynsipHo nepesBipsiiTe BCi BCTaHOBMEHi Ha iHCTPYMEHTI IBWHTW, CRigkymMte 3a TuM, LWob6
BOHU Oynu siK cnip 3aTarHyTi. HeraHo 3aTArHiTb MBUHT, SIKMA BUSIBUTBCSH ocnabneHnm. HeBukoHaHHS
LibOro npasuna 3arpoxye CEpNo3HOI0 Hebe3nekoto.

5.2.3 TexHiyHe obGCnyroByBaHHS ABUIyHa.

MposiBnsAnTe HanexHy ysary, crigkyloum 3a Tum, Wwob obmotka He Oyna nolikomkeHa i He
3anuta MacroM abo BoAo, a BEHTUNALjHI 0TBOpY Bynn ouuLLeHi Big nuny i Opyay.

5.2.4 Tepepn TpuBarow nepepBolo B ekcrnyartauii Ta 36epiraHHsiM ouuwaiiTe Bupi6 Big nuny i 6pyay
6e3 3aCcTocyBaHHSA arpecnBHUX A0 MnacTtMacuy, rymu Ta meTanis oduilyBadis. 36epiraite Bupib y cyxomy
NPUMILLIEHHI.

oyvwaTh TiNbKM cyxok raHyvipkoto! He BuKOpuCTOBYWUTE iAKi OYMCHUKK, SIKi MOXYTb

2 YBATA! Hikonu He OpuskainTe BoAow Ha BUpI6G Npu KHoro ouuweHHi. Bupi6é cnig
NOLWKOAUTU MeTarneBi, NflacTMacoBi Ta NyMOBi YaCTUHU BUpoGy!

[nsa Toro, o6 iHCTPYMEHT npaltoBaB AOBro W HafiiHO, PEMOHTHI, CEpBiCHI Ta perynoBarbHi
poBOTU NOBUHHI BUKOHYBATUCS TiNbKM (haxiBLSAMK B CepBiCHUX LieHTpax TM Méchtz.
5.3 MNepioanyHa nepeBipka i nepiognyHe TexHi4uHe 06CNyroByBaHHsA
5.3.1 lNepiognyHa nepesipka i nepioguyHe TexHIYHE OBCNYroBYyBaHHS BUKOHYHOTLCS MiCMs 3aKiHYEHHS
rapaHTiiHOro CTPOKy BMpoOy, a MOTiM He pidLue ogHoro pasy Ha 6 micauiB.
5.3.2 MNepiognyHy nepeBipKy i NepiognyHe TexHiYHe 0BCnyroByBaHHA PEKOMEHAYETbCA BUKOHYBaTW B
cepBicHUX uUeHTpax TM Méchtz (nepenik i KOHTakTHi [aHi CepBiCHMX LEHTPIB 3a3Ha4yeHo Ha
odpiuiiHomMy canTi www.machtz.com.ua).

yCbOro CTPOKYy Cnyx6u BupoOy. Be3 BUKOHaHHA TexXHIYHOro oG6CnyroByBaHHSA

YBATA! TexHiyHe 0O6CnyroByBaHHsi MOBWHHO BUKOHYBAaTUCA PErynsipHoO MpOTArom
A nokyneub BTpa4yae NpaBo rapaHTiiHOro o6¢cnyroByBaHHs.

Mpyu pekoMeHOoOBaHWX yMoBax ekcrnyatauji BupiG 6yae cnpaBHO npauioBaTM  Becb
rapaHTOBaHU/ CTPOK Cnyx06u. [JoTpuMaHHS peKoMeHAOBaHWMX MpaBui ekcnnyaTtauii [03BONUTb Bam
YHUKHYTW NepeayacHoro BUXoAy 3 nagy OKpeMux 4acTuH BUpoOby i BCbOro BUpoOy B LiiroMy.

Akwo BupiG BHacnigok iHTEHCMBHOI  ekcnryaTtauii Bumarae nepiogvyHe o6CnyroByBaHHS,
noB'A3aHe i3 3aMiHOI MacTuna, LUITOK, OYMLLEHHSM KONeKTopa, TO Lji poboTW BMKOHYHOTBCH KOLLUTOM
cnoxvBaya. TexHiyHe 06CrnyroByBaHHsi B CEPBICHWX LEHTpax He BXOAMTb B rapaHTiiHi 3060B'a3aHHSA
BMpoOHMKa | npopaBus. CepBiCHI LEHTPUM HagawTb NnaTHi NocryrM 3 BUKOHAHHS NepioguvHoro
TEXHIYHOro 0BCIyroByBaHHS.

Micnsi 3akiHYEHHs1 CTPOKY Cry0W MOXNVBE BMKOPUCTaHHS BUPOOY 3a MPU3HAYEHHSIM, SIKLLO
Moro cTaH BignoBigae BuMoram Gesneku Ta BUPIO He BTpaTMB CBOI (byHKUiOHaNbHi BMACTUBOCTI.
BricHOBOK BMOAETLCS YNOBHOBaXXEHUMU CepBiCHUMU LieHTpamu TM Machtz.

6 MOTOYHWUN PEMOHT CKIAOOBUX YACTUH BUPOBY

PeMoHT BMpoOy NOBMHEH 3AiiCHIOBATUCA ChneujanizoBaHMM MiApO34inioM B rapaHTilnHWUX
MancTepHsix. [lepenik i KOHTaKTHi [OaHi CepBiCHMX LEHTPIB 3a3HayeHo Ha odiuiiHOMy cawTi
www.machtz.com.ua.

7 CTPOK CNYXBW, 36EPIFCAHHA, TPAHCIMOPTYBAHHA

7.1 CTpok cnyx6u Bupoby CTaHOBWUTL 3 POKWU. 3a3HaYEHWUI CTPOK CryxOu AiCHWIA npu AOTpUMaHHI
cnoxueayeM BUMOr L€l [HCTpykuii 3 ekcnnyaTauii (TexHiyHoro nacropra). [Jata BupobHuLTBa BKasaHa
Ha Tabnuyui BMpoOy.

7.2 Bupi6, ounweHun Big nuny i Gpydy, noBuHeH 30epiraTcs B yhakoBLi MignpueMcTBa-
BMrOTOBIIOBAYa B CyXMX MPOBITPIOBAHMX NPUMILLEHHAX MPW TeMnepaTypi HaBKOMWLLHLOrO CepefoBumLLa
Big nmoc 5 °C go nnoc 40 °C, BiQHOCHOK BOMONICTIO NOBITPA He Ginbw 80% i BiACYTHICTIO MPSMOro
BMNMBY aTMOCHEPHUX Onagis.

7.3 YnakoBka noBuHHa 30epiraTucst OO0 3aKiHYeHHsI rapaHTIiHOTrO CTPOKY ekcrnnyatadii Bupoby.
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7.4 TpaHcnopTyBaHHS BUpOOY 34iACHIOETLCS B 3aKPUTUX TPAHCMOPTHUX 3acobax BiagnoBiAHO A0 npaBui
nepeBe3eHHs BaHTaxiB, LLUO Ail0Tb HAa TPaHCMOPTi 4aHOro Buay.

8 TAPAHTIi BAPOBHUKA (MOCTAYAINBHUKA)

8.1 MapaHTilHWI CTPOK (rapaHTiHUiA TepMiH) ekcnnyaTauii Bupoby AuBiTbCst y [@apaHTiiHoMy TarnoHi.
MpeTeHsii Big cnoxuBadiB Ha Teputopii YkpaiHn npunmae TOB «[OTI Mpyn», 49107, m. [Hinpo,
3anopisbke wWwoce, 26, ogic 29.

8.2 Mia yac kynieni BUpooGy:

* NMOBMHEH OyTW npaBwWnbHO odpopMrieHnid [apaHTiiHW TanoH (cToAaTM nevatka abo wrtamn 3
pekBiauTamy opraHizauji, ska peanidyBana BupiO, gata npopaxy, nignmc npoaasLs,
HalMeHyBaHHs1 MoZeni BUpoby, cepiHuii Homep BUpOOY);

nepekoHaTMCs B TOMY, LLO CepiiH1 Homep BMpoDy BianoBigae HoMepy, BkazaHoOMy B [apaHTiiHOMy
TaroHi.

nepeBipUTU HasIBHICTb NNOMG Ha BUMPOGi (SIKLLO BOHU NnepeabayeHi BUpOGHUKOM);

nepeBipUTU KOMMMEKTHICTb | Mpaues3gaTHiCTe BUpoOy, a TakoX 3pobuTn ormsg Ha npeamer
30BHILLHIX MOLUKOMKEHb, TPILLUH, CKOSIB.

KoxxeH BuUpi6 koMnnekTyeTbest hipMOBUM rapaHTiiiHuM TanoHoMm TM Machtz. Mpu BigcyTHoCTI B
rapaHTiiHOMy TanoHi JdaTtu npodaxy abo nignucy (nevaTtku) npoAaBUdA, FapaHTiiHUA  CTPOK
0B4MCIOETLCA 3 AaTW BUTOTOBMEHHS BUPODY.

8.3 Y Bunagky Buxody 3 nagy BMpoOy MPOTSroM rapaHTiHOTO CTPOKY eKcnryaTauii 3 BUHWM 3aBoay
BMPOGHVKa BMacHUK Mae NpaBo Ha 6e3nnaTHUi PEMOHT.

[ns rapaHTiiHOro pemMoHTYy BRacHWKy HeobXiAHO 3BEPHYTUCA B rapaHTiliHy MaWcTepHio 3 BUpobOM i
MOBHICTIO | NPaBUIbHO 3aNOBHEHWUM rapaHTiiHUM TanoHOM (3aMoBHIETLCS Mif Yac Kynismni BUPoOY).

3a[0BOMEHHA NPETEH3ili CNoXuBaYviB Ha TepuTopii YKpaiHi 34iACHIOETLCSA BIgMNOBIOHO [0
3akoHy YkpaiHu «[1po 3axuCT npaB CrioXunBadisy.

[Mpn rapaHTINHOMY PEeMOHTI CTPOK rapaHTii iHCTpyMeHTa MPOAOBXYETbCA Ha Yac Moro
peMoHTy. [apaHTilHe i nicnarapaHTiiHe o6CnyroByBaHHsi emnekTpoiHcTpymeHTa TM Machtz Ha
TepuTopii YKpaiHi BUKOHYIOTBCS B CEPBICHUX LieHTpax, Mepenik i KOHTaKTHI AaHi CepBiCHMX LIeHTpIB
3a3Ha4yeHo Ha odilinHomy cawnTi www.machtz.com.ua.

8.4 MapaHTisl He NOLIMPIOETBLCA:

* Ha YaCTMHM Ta JeTani Lo WBUAKO 3HOLLYIOTBCS, a TaKoX Ha 3MiHHI npuHanexHocTi (6itn, ceepana,
CBEpPANWUMbHUIA NAaTPOH, akyMynaTopHi 6aTapei, 3apsaHi NpucTpoi);

*B pasi NMpUpoOAHOro 3HOCy BMPOOY (MOBHWI BiAPOGITOK pecypcy, CUMbHE BHYTPILUHE i 30BHILLHE
3abpyaHeHHs);

* y BUMaAKy 3 BigganeHnm, cteptum abo 3aMiHeHUM CepitHUM HoMepoM BUPODY;

*B pasi MOsIBM HECMpaBHOCTEN, BUKIMKaHUX Ai€t0 (POpC-MaXoOpHOi cuTyauii (HelacHuin BMNapok,
noxexa, NoBiHb, yaap 6nvckaBku Ta iHwwe);

*y BUNAAKy, AKWO BUPIO po3bupascs abo peMOHTYBaBCS NPOTArOM rapaHTIMHOrO CTPOKYy Mnosa
rapaHTiiHOI MaWCTEepHI.

YBAT'A! 3a60pOHSAETLCA BHOCUTU B KOHCTPYKLIiH0 BUPOOY 3MiHU Ta BUKOHYBaTU JOPOGKH,
fIKi He nepen6ayeHi 3aBOAOM-BUPOGHMKOM.

9 TEXHIYHWA NACMOPT

[apaHTiiHW CTpOK (rapaHTiiHUiA TepMiH) ekcnnyaTauii BMpoby AuBiTbest y [apaHTiiHOMy
TanoHi. [laTa BMroToBneHHs BKa3aHa Ha Tabnuuui Bupoby. MNoctavansbHuk: TOB «OTI Mpyn», 49107,
M. [Hinpo, 3anopisbke woce, 26, odic 29. BupobHuk Ta Moro agpeca BkasaHi B cepTudikarTi
BignoBigHocTi Ta (abo) Ha kopobLi BUpoOy.

Ctpok cnyx6u BMpoby CTaHOBUTb 3 POKM 3 MOMEHTY KyniBni. TepmiH npuaatHocTi 10 pokis.
[apaHTiliHWI TepmiH 36epiraHHst 10 pokiB. YMoBU 36epiraHHsi: 36epiratv B CyxoMy Micui, 3aXuLeHoMy
BiJ BNNMBY BONOMM Ta NpPSMMUX COHSIMHMX MPOMEHIB, Npu TemnepaTypi Big MiHyc 5 °C go nntoc 40 °C,
BiHOCHOIO BomoricTio NoBiTpA He Ginblwe 80% i BiAcyTHiCTIO npAMOi Aii aTMocdepHux onagis.
MpaBuna Ta ymoBu edpekTMBHOrO i 6e3neyYHoro BUKOPUCTaHHS BUpoOOY BkasaHi B IHCTpykuii 3
ekcnnyaradii. Bupib He MicTUTb LWKIANMBMX ANs 300POB’St PEYOBUH.

MpeTeHsii cnoxuBadiB Ha TepuTopii Ykpainn npuiimae TOB «OTI pyn». PEMOHT i TexHiuHe
obcnyroByBaHHS HeobXiaHO 3AiMiCHIOBaTM B aBTOPU3OBaHWUX cepBicHUX uUeHTpax TOB «AOTI [pyn».
Mepenik i KOHTaKTHI AaHi CepBiCHMX LEHTPIB 3a3HayeHO Ha odilinHOMYy canTi www.machtz.com.ua.
Bupobu TM Machtz signosigatoTb BUMOram CTaHAAPTIB | TEXHIYHUX YMOB, BKasaHuM y cepTtudikaTtax
BignoBigHocTi Ta (abo) Aeknapauisix BianoBiAHOCTI TEXHIYHUM pernameHTam.

OCHOBHI TexHIYHI AaHi WypynoBepTa akymynsitopHoro MCD-20Q-Li npeactaeneHi B Tabnuui 1.
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Tabnuuga 1

HanmeHyBaHHA napameTpa 3HauyeHHs
MakcumanbHa Hanpyra, B 20
Twn akymynaTopHoi 6atapei JliTin-ioHHa (Li-ion)
EMHicTb baTapei, MAr 1500
Yac 3apsmxaHHs 6aTapei, roamH 1,0
Kinbkictb 0bepTiB, 06/xB 0-400 / 0-1400
Poamip natpoHa, Mm 0,8-10
MakcManbHUin MOMEHT 3aTsiryBaHHsi, Hwm 35
KinbkicTb No3muii MOMEHTY 3aTsryBaHHs 18+1
Bara HeTTO (LWypynoBepT 3 akyMynsiTopoM)/6pyTTo, Kr 1,2/2,4
PiBeHb 3BYKOBOrO TUCKY Lpa, AB(A) 74 (Kpa= 3)
PiBeHb aKyCTU4HOI NOTYXXHOCTi Lya, AB(A) 85 (Kwa= 3)
PiseHb BiGpauii ap (CBepAniHHA MeTany), m/c? 2,4 (Kp=1,5)

Bwupi6, skuiA BigcnyXmB CBill CTPOK, Npunagas Ta ynakoBKy chnif 34aBaTh Ha eKOMNOriYHO YMCTY

yTunisadiio (peumnpkynsLiio) Biaxoais.

10 KOMMNEKTHICTb

KomnnekTHicTb WwypynoBepTa akymynatopHoro MCD-20Q-Li 3a3HaveHa B Tabnuuij 2.

Tabnuuga 2

HanmeHyBaHHA

Kinbkictb, oa.

LLlypynoBepT akymynsiTopHumn

1

AkymynsaTopHa b6atapes

3apsgHui npucTpin

biTa-BukpyTka

Cseparno

ApanTep Ans GiTU-BUKPYTKN

IHCTpyKUis 3 ekcrinyaTauii (TexHiYHMIA nacnopT)

[apaHTinHWn TanoH

iRk ookIN

MnacTukoBui kenc

1

BupobHuk 3anuwae 3a cobol MpaBO Ha BHECEHHS 3MiH B TEXHiYHi XapakTepucTukM Ta
KomnrekTaujto Bupoby 6e3 nonepeHLOro NoBiAOMMEHHSI.

11 YTUNI3ALUIA

He Bukvaante BUpIO, NPUHANEXHOCTI N YNakoBKy pa3oM 3 MoGyToBUM CMITTsM. Bupi6, sikin
BiCNYXMB CBilA CTPOK, CMif 34aBaTW Ha EKONOriYHO YWCTY YTumi3aujio (peunpkynsuiio) Bigxogie Ha
niaNpreEMCTBA, LU BiAMoBiAaloTe YMOBaM EKOMOrivyHOi 6e3neku.

YBAIA! PemoHT, moaudikauia i nepeBipka enekTpoiHCTpymeHTiB TM Mé&chtz noBuHHI
BMKOHYBaTUCA TiflbkW B aBTOPU30BaHUX cepBiCHUX LULeHTpax TM Machtz. Tpu
BUKOPUCTaHHi abo TexobcnyroByBaHHi iIHCTPyMeHTa 3aBXAM CriAKyWTe 3a BUKOHAHHSM
ycix npaBun Ta HOpM Ge3neku.

Wiicht

MoBHWIN Nepenik Mofenen Ta akcecyapiB A0 iHCTPYMeHTa
BY MOXETEe NOAUBUTUCS Ha hipMOBOMY CauTi
machtz.com.ua
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