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1. Oowee onucanue.

Hannoe m3nenue npexacrasisier codboit MPPT-korTposep (nanee "koHTpoiuiep") 3apsaa akKyMyISITOPHBIX
Oarapeii (manee "AKB") anexTposHepruei, morydaeMoi OT MaTpHIIBI COTHEYHBIX naHene# (qaree "CII"), ¢
(byHKIMEH OTCIeKUBaHUS TOUYKH MakcuMalnbHON MomHocT MPPT.

2. Xapakmepucmuku.

Hamnpspxenue 6arapen
MakcuManbHbIN TOK 3apsiia

MakcumajibHas MOIIHOCTh PV
MaccHuBa

MakcuManbHOE HapsKEHUE
pazomkHyTOoro PV maccusa

MuHumansHoe HanpskeHue PV
MaccuBa

MaxkcumanbHoe pabouee
HanpsokeHue PV maccuBa

DHepromnoTpedicHUE B PEIKUME
OXHUOaHUusA

KITJ mpu nosiHOi# Harpy3ke

Tun ucnonp3yeMbIx
AKKyMYJISITOPOB

TemneparypHslil cEHCOp

TemmeparypHasi KOMIEHCALUS
(TI0 yMOIT9aHUIO)

[IporpamMmmupyemoe pene

Bo3moxHOCTS B mape ¢
THOPUIHBIM HHBEPTOPOM
pabotath Ha ceTh (ToOaBIeHUE
10 HEOOXOAMMOCTH TOKA, B TOM
yrcie 00JIbIe YeM pa3pelieHo
st AKB)

B03MOXXHOCTH KOHTPOJISI TOKOB
OT CTOPOHHHUX YCTPOWCTB
(MHBEPTOp, BETPOTCHEPATOP)

KommyTanrioHHbI# nopT

3amura

Pabouas Temnepatypa

OxnaxxaeHne

Bnaxknocts (€3 KoHIEHCaTa)
Pasmep TepmuHanos
Marepuan Kopiyca, IBeT
Kunacc 3amuTst

VYcraHoBka

Bec, kr

Pa3smepsr, MM

12/24 /36 /48 / 96B aBroMaTH4IecKHii BEIOOD
100A @ 40°C / 60A @ 40°C (B 3aBUCHMOCTH OT MOJIEIIN)

12B: 1350Bt / 24B: 2750BT / 48B: 5500B1 / 96B: 11 kBt (ykazano must monenu 200/100)

200B /250B (B 3aBUCUMOCTH OT MOJCIIH)

Hanpsoxenue akkymyisTopa mwioc 5B g crapra,
Hanpsokenue akkymynsitopa mitoc 1B mis pabotst

185B /233B (B 3aBUCHMOCTH OT MOJICIIH)

He 6onee 1,9 Bt

12B: 95% / 24B: 96,5% / 36B: 97% / 48B: 98%

GEL, AGM, 3akphbIThIe, OTKpHITHIE, Iienounbie, LiFePO4
Buenrawmit

-3mV / °C =na 2B sgeiiky 6aTapen

3 wt. DPST AC: 240B / 16A

Ja (onmmoHaIbHO, C JaTYNKOM TOKA)

[a (onmuoHanbHO, C JATYMKOM TOKA)

RS-232

3anmTh OT IeperpeBa U CHIKEHISI MOLITHOCTH TIPH BBICOKO# TemriepaType. PV kopoTtkoro
3aMbIKaHus ¥ PV 3amura oT 00paTHOM MOJISIPHOCTU. 3aliuTa OT 00paTHOM MOJISIPHOCTH
AKB.

-40 °C no 60 °C ¢ ymeHblieHueM Toka Ha Bbixoze npu Tt °C BHyTpu kopmyca 65 °C

EcrecTBeHHOE

95%

35mm?® / AWG2

AnroMuHHH / cTATh

1P20

BeprukanbHOe HACTEHHOE KpPEIIeHHEe
5

350 x 120 x 210

B koHTpONEpe npenrycMoTpeHa BO3MOKHOCTH 0OHoBIeHus [Iporpammuoro O6ecnieuenus. Ilogpo6HoCTH

npuBeieHb! B [Tpunoxennn Ne3.



3.Moumasc u Mepot bezonacnocmu.

B cucmeme 603morcubl nanpasxcenusn onachnole 014 Hcusnu!
Monmasic u noOK1104eHUEe KOHMPOJINEPA O01HCEH NPOU3EOOUMbCA MOIbKO
Keanugpuuyuposannvim nepconanom!

BuumaTtenbHO 03HaKOMBTECH C HHCTPYKIKEH Mepe] MOAKII0UeHHEM 1 MOHTa)KOM Beeit cuctemsl (CII-
Kontponnep-AKb).

KoHTposmep BEITOTHEH B HACTEHHOM HCTIOTHEHHH. MOHTaK HE0OXOAMMO TPOU3BOIUTH Ha BEPTHKAIBHYIO
MOBEPXHOCTH (CTEHY) CO CBOOOIHBIM MPOCTPAHCTBOM 10 OOKaM He MeHee 15 cM, cBepxy — He MeHee 25 cMm. B
MPOTHBHOM CITyyae BO3MOXCH MOBBIIICHHBI HArPEB KOHTPOJIJIEpa U, KaK CIEICTBHE, CHI)KEHHE padodei
MOIITHOCTH.

4. Opzanst ynpasieHus u UHOUKAUUA.

HCTOM MK Patiora batapes
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WHuaukaius pe>xnMoB 1 TEKYIIUX NapaMeTpoB ocymiecTisercs ¢ nomomnrsio JKKU [ucnnes u 3-x cBeToan0A0B(1anee

Cl):

"Ucrounuk" (CJI cuHero 1igeta) — HHIUIUAPYET YPOBEHb BXOJHOTO HampspkeHus (cocrosaue CIT). Ecnu HanpsokeHne Ha
CII npessimaer Hanpspkenue AKB 6onee wem Ha 5 B, C/] roput nocrostaro. Ecnn Hanpspxerne CII npessimaeT
Harpsokenne AKD na 1...5 B— C/I mopraer. [1pn nanpsokenun CIT mensiie HanpsbkeHus AKB mmoc 1 BC/L He ropurt.

"Pagora" (C]/] 3eneHoro 1pera) — MHAUIUPYET pexxuM 3apsaa AKB.

IIpu nuknnyeckoM 3apsizie (3apsiika MakCUMalbHBIM TOKOM) CJ] TOPUT MOCTOSIHHO.
B pexume nozapsiaa (abcoporun) CII MopraeT paBHOMEPHO.

B pexumax BelpaBHUBaHUA U nojaepxkanus 3apsaa CI mopraer peako.

"AKB" (CI kpacHOT0/3€JIeHOTO I[BETa) — HHIUIMPYET YpoBeHb 3apsukeHHocTH AKD.

Ha unrepsane 2 cex. CJl meHsieT 1iBeT, mpuieM, 4yeM BoIme ypoBeHs 3apsana AKbB, Tem nonsme CJ] ropuT 3e€HBIM IBETOM
Y MEHBIIIE TOPUT KPACHBIM.

Takum o6pazom, pu 3apsprkeHHOH AKDB, CJI TOCTOSSHHO TOPUT 3€JIEHBIM, TIPH MMOJIOBUHHOM 3aps/ie TI00YEPETHO
KPacHBIM/3€JICHBIM, a TIPU pa3psizie KPacHBIM.

Jucnuiet cocTout u3 2-X CTPOK MO 16 CUMBOJIOB M CITYXKHT JUIsI OTOOpa)KeHHs TEKYIIHX NTapaMeTPOB U BBOAA
ITonp30BaTenbCKUX HACTPOEK.



5. Pazvémul 011 nookiouenus.

Pacrnososkenue 1 Ha3HaYeHHE KOHTAKTOB JUIA TIOJKIIIOUSHUS KOHTPOJIIepa II0Ka3aHbl Ha puc. 1 (BUI CHU3Y, IPU CHATON
HIDKHEH KpBIIIKE):

T58 1 RE3

! +CN
RE2

Rl +AKB

1 JEXTS

EXT52

[] |-AKB

Puc. 1
"—CII" — knemma muHycoBoro nposoja CIT;
"+CII"-xnemMma 1urocoBoro nposoaa CII;
"—AKB" — xiiemma MunycoBoro nposoaa AKb;
"+AKB" — knemma turocoBoro npoosa AKb;
TSB—pa3zbem nojxitoueHus natuuka temneparypsl AKB (maTuuk TemmepaTypbl ¢ IpOBOJOM BCTaBJICH B pa3béM u
HaXOAMTCSI BHYTPH KOPITyca);
RE1...RE3 —BcriomorarenbHbIC pejie U JOTIOTHATENFHOTO YIIPABICHHUS BHEITHUME YCTPOHCTBAMU;
EXTS1 —Hemnmit natumk Toka Nel (manmee BJITNel);
EXTS2—BHemnuii natuuk Toka Ne2 (naee BJITNe2);

PexomenmyeMasi cTpyKTypHas cXxeMa HOIKIIOUCHHST KOHTPOJUIepa IToKa3aHa Ha puc. 2 (HCIOIh30BaHUE TATINKOB TOKA H
pere ynpaBieHusI He SBISETCS 00s3aTeIbHBIM):
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Puc. 2

IIpumenenue BHemiHuX aaTyukoB Toka BATNel u BJITNe2 no3BosisieT KOHTPOJUIEPY YUUTHIBATH AOMOJIHUTENIbHbIE
BHEIIIHHE 3apsIHbIe\pa3psIHble TOKH OT HHBEPTOpa W/HJIN BETpOreHepaTopa. DTo HO3BONISET aBTOMATHYSCKN YMEHBIINTh
TOK 3apsja, eciu Oynet npousBoaurcs 3apsa AKB ogHOBpeMeHHO OT BeTporeHeparopa U OT COJIHEUHbIX TaHelei u Oyaer
npeBbIIaTh MakcumManbHo nonyctumblil st AKbB. Taxk ke, npumenenne B/ITNe2 it KoHTpOIIs 3apsiAHO/pa3psiHbIX
TOKOB OT UHBEPTOPA, TI03BOJISIET MTHOBEHHO, ITPU HEOOXOJMMOCTH, J100aBUTh HEOOXOJUMBIN TOK 3apsiaa OT COTHEYHBIX
MaHeJIeH, KOTOPhI TpeOyeTcs HHBePTOPY (M1 Harpy3ku), naxe eciu AKDB 3apsokeHbI 1 KOHTPOJUICD BBIIICT HA MAJICHBKUI
3apsiTHBIA TOK (OOJNBIION TOK 3apsiaa B KoHIeE 3apsiaa HepomyctuM st AKB).

6. Ilepeoe gxnrouenue.

[MoaxmounTe, cobr01ast MOISIPHOCTH, KOHTPOJUIEP K akKyMmyJsitopaM (cHauana 6e3 CIT) n BrirtounTe npudop KiaBuiien
“B k]
K.

Ecnu konmponnep nacmpaugaincs na 3a600e-uzzomosumeie Ha nanpscenue, donycmum 12B, a
nonv3oeamenb HOOKNIOUUN, Hanpumep, K 24B unu 48B, mo npubop 6yoem uzoasamos 36YK060U CUZHATI U
omoaopaxcams na oucniee: “Hanpaxncenue AKB evtuie oonycmumozo”.

Heo6xoaumMo BOWTH B MEHIO KOHTPOJLIEPa U BBECTH COOCTBEHHBIE HACTPOWKH.
Jist TOrO 4TOOBI BOWTH B MEHIO JIJIsl I3MEHEHHS HACTPOEK, HEOOXOIMMO YACpKUBATh HAXKAaTOW KHONKY “Bribop” Oomnee 2
CEeKyH[.

Ilpumeuanue:eciu 8 MOMeHM HANCAMUS KHONKU MAOLO He NOOCEEUUBACMCL, MO 1O NEPBOMY HANCAMUIO AKMUBUDYEMC S
nooceemka mab.io, a ysce npu HOCIeOYIOujemM HANCAmuy aKmueupyemcs eblopannoe oeticmaue.

Boiins B MeHIO KOHTpOIIIepa, “IHUCTas " MEHIO C TIOMOIIBIO KHOIIOK CO CTpelKaMu, He0OX0MMO BEIOpaTh ““Y CTaHOBKHU ™ (CM.
“PemakTupoBaHHE HACTPOECK ).

B nepByto ouepens, 3To kacaetcst HacTpoek st AKB. Tlpu Bxone B mompaszaen "YcTaHOBKH AKKyMyIIATopa' KOHTPOJIIEp
AaBTOMAaTHYECKH ompenennuT pabouee HanpspkeHne AKbB:

H a n p s x e H Hu e A K b
1 2 B ? J a H e 1

Jlnst moaTBepxkaeHus HaxmuTe "BieBo/BBepx" (T.e. Ty KHOTIKY, KOTOpas pacioyioskeHa MmoI Haamucko “/1a’), mis oTkasza
OT IPENIOKEHHOTO BapraHTa, HaxkMuTe "BripaBo/BHu3" (KHOIKa pacmojokeHHas 1moja Haamuceio “Het”). B ciyuae
oTka3a, [loap30BaTeto HEOOXOIMMO YCTAHOBUTD BCE HAIIPSDKEHHUS 3apsijia BPYYHYIO.



B ciyuae noaTBepkaeHUs NPEASIOKEHHOro BapuanTa, [1o1p30BaTeN0 JOCTATOUHO YCTaHOBUTDH Tun, EMKOCTB U TOK
3apsna AKD - 3apsaHbie HanpsokeHust OyIyT YCTaHOBIIEHBI aBToMarndecku. Ho u B aTom cirydae y [Tonb3oBarens ecTh
BO3MOYKHOCTH PEIaKTUPOBAHMUS HATIPSDKEHUH (TIPH BXOJIE B COOTBETCTBYIOIINH IyHKT MOIpa3iena MeHIo).

IIpoBeprTe MapameTpsl (JIMCTasi MEHIO KOHTPOJIIepa), KOTOPBIe BBICTABIIIOTCS aBTOMAaTHIeCcKA. CBEPBTE UX C
nacriopTHeIME TaHHEIME AKD 1, mpu Heo6xoxumocTH, ckoppektupyiite. [IpoBepbTe B MEHIO YCTAHOBUBIIHECS ITOPOTOBHIC
HaNpsDKeHUS. Y TOYHUTE TaHHBIE YCTAaHOBKH MTaHENeH.

Ilocne nposepku/pedakmuposanusn ecex HACMPOeEK credyem evliimu u3 pazoena menio ""Yemanoexu'u
nposecmu unuyuanuzayuio. /ns uezo ¢ pazoene mento ""Hnuyuanuzayua' eviopams komanoy
"Coxpanums''.

Konrposiep roTos k padote.

Ecmu, mo kakuM-nmm6o npuanHam, mocie komaaas! "Coxpaants” Hanpsikenne AKbB He coBmagaer ¢ ycTaHOBICHHEIM B
HaCTpOMKaxX, KOHTPOJUIEP BBIAACT HEMPEKPALLAOLIUIICS NPEepbIBUCTHIN 3BYKOBOM curHai. B atom cinyyae cnenyet
BEPHYTHCA B paziesl MeHIO "Y CTaHOBKH'", MCIPABUTH OUTHOKY M TOBTOPUTH WHUIIHATH3ALIUIO.

Iocne naunmanm3anuy [1onp30BaTeNto JOCTYITHBI BCE pa3eibl MeH0. [IpocMoTpuTe ux “mucTas’ TabIo ¢ MOMOIIBI0
KHOIIOK €O cTpeikaMu. OcTaéTest TOIbKO MOAKIIOUUTE M OTKATHOPOBATh BHELTHNE JATIHKN TOKOB (€CIIH OHH €CTh — CM.
Janee). A Tak ke, Ipxd He0OXOAUMOCTH, 3alIPOrPaMMHPOBATH BCTPOEHHbIE B KOHTPOJUIEP pejie AT YIpaBICHUS BHEITHUMU
Harpy3KaMH.



7. Peoakxmupoeanue Hacmpoek.

Bce HacTpoiiku (Bkitouas pe3ynbrarsl KanopoBku B/IT) xpaHsaTcst B 9HEproHe3aBUCHMOM MaMsITH U HE 3aBUCAT OT
TMIOJIO>KCHHUS BBIKITIOYATEIIS INTAHUSL.

BBop u ynpaBneHre 0CymecTBIsSeTCs ¢ ITOMOIIBI0 TpeX kKHomok "BBIBOP",
("BmpaBo/Buuz").

Knonkoii "BbBIBOP" BEITIOIHAIOTCIKOMAHILI BBOLA M OTMEHEL.

Jlis moaTBepKAeHHS BBOJIA FUTH IIepexo/ia B CIeAyIoNTiA pa3aen meHro (ganee "BBO/") ciemyer mponsBecTH KOPOTKOE
Haxkatue (He 6onee 0,5 cex) Ha kHOTNKY "BBIBOP".

Jlis oT™MeHsBI IeficTBUA WK BO3BpaTa B IpeasLayIuil pazaen Mexmo (nanee "OTMEHA") cnienyet npousBsecTu noiroe
Haxkatue (ot 0,5 1o 2 cek) Ha kHonKy "BBIBOP".

[epemerienue 1o MEHIO U IIPOCMOTP Pa3AEIOB OCYIIECTBIISIETCS C TOMOIIBIO KOPOTKUX HaxaTui (He 6osee 0,5 cex) Ha
kHomkH "BrieBo/Beepx" u "BrpaBo/Brus".

Jlnis BBOZIa M pEeAaKTHPOBAHMSI HACTPOEK B KOHTPOJIJIEPE NPUMEHSIETCS] TPH THIIA BBOJIA:

—"IIxana";

—"Br100op BapuanTa";

—"Yucnosoit".

n

«—1" ("BmeBo/Bepx") u "—|"

Brox tuna "Ilkana":

Brmmonnute komanny "BBOJ". Tekyiiee 3HaueHne HAUHET NOJICBEYMBATHCS MUTAIOLIUM KYPCOPOM.
JKenaemoe 3HaueHHE MapaMeTpa BEIOMPAETCS C TOMOIIbIO KOPOTKUX HaKaTHii Ha KHOMKH "Bieso/Beepx" u
"BripaBo/Buu3". [{ns coxpaHeHus 3HaUeHHs apaMeTpa B NaMsTH BbINOJIHUTE KoMaHny "BBO/I".

Bsoj tuna "Bei6op BapuaHra':

Brmonnute komany "BBO/I". B neBoM HMXHEM yTIily MOSBUTCS 3HaK ">".

JKemaempIii BapuaHT mapamMeTpa BEIOUPAETCsl € IIOMOIIBI0 KOPOTKUX HaXKaTHH Ha KHOMKH "BieBo/Beepx" u
"BupaBo/Banz". [y coxpaHeHNs 3HaYCHHA MTapaMeTpa B SHEPTrOHE3aBUCHMOM MaMsATH BEITONHUTE KoMaHay "BBOJI".

Bsoj tuna "YucaoBoit":

Brimonnute xomanny "BBO". Texyuuii pa3psi BBOIUMOrO YKCIa HAYHET MOICBEYMBATHCS MUTAIOIIUM KYpPCOPOM.
Bri6op paspsaa (JecsaTku, eTMHUIBL, JOIH YHCIa) OCYIIECTBISCTCS KOPOTKAM Ha)KaTHeM KHOMOK "«—1" mwmm "— | "
BriOpanHBIii pa3psia nojcBednBaeTcsi Kypcopom. Beibop nudpsl B paspsizie oCymiecTBIsIeTcs ClielyonuM 00pa3om:

Jlg yBenmueHHs 3HaYCHUS — HAOKMUTE U yAep)kuBaiTe KHOTKY "«—1" ("BBepx") 1 0AHOBpEMEHHO KOPOTKUMH HAKATHSIMH
Ha kHotiky "—|" ("BHu3") ycranoBure xenaemyro 1udpy. OTIycTHTE KHOMKH.

Jl1g yMeHbIIeHNSI 3HaYeHNS — HAKMUTE U yaepkuBaiite KHONKY "«—1" ("BHu3") 1 0JHOBpeMEHHO KOPOTKUMH HAXKAaTUIMHU
Ha kHomiky "«—1" ("BBepx") ycranoBure xenaemyto uu¢ppy. OTIycTUTE KHOIKY.

Jl1 coxpaHeHus 3HaueHHs TapaMeTpa B JHEPrOHE3aBUCHMOH IMaMATH BHITIONHKTE KoMaHy "BBO".

8. Cmpyxkmypa Memnio.

Ocnoenoe Menio.
OCHOBHOC MCHIO COCTOUT U3 CJ'IeI[yIOH.[I/IX paBHeHOB:

1. "Yemanoexku'"—pexum Ilonb3oBatenbCKux ycTaHOBOK. B nanHom paznene [lonb30Barens MOXKET YCTAaHOBUTH BCe
HEeOoOXO0MMBbIe TTaApaMETPhI KOHTPOJLIepa U TTOIKIII0YaeMbIX K KoHTposuepy ycrpoiicts (CIT, AKB).

2. "Hunuyuanuszayua' — conepxut 2 BapuaHTa COXpaHEHUS] HACTPOECK:
2.1. "CoxpaHuTth" - COXpaHsIOTCS BCe paHee BBeleHHbIe [oyb30BaTeeM mapameTphl.
2.2. "CopocuTh" - BCE HACTPOUWKH COPACHIBAIOTCS HA 3aBOJCKHE YCTAHOBKH.

3. "Huouxayus'' —B 1aHHOM pazjiesie 0TOOPaKaIOTCs TEKYIHE ITapaMeTpsl paboThl KOHTPOJUIEPa, COTIIACHO HACTPOEK
ctpanun 1...4 B noapasaene 1.2. "Hnouxkayus'

4. "Kanubposxa'— B nanaom pasnene [1onp30BaTelis IMEET BO3MOKHOCTh OTKATHOPOBATh BHEIIHUE TaTYUKU ToKa Nel 1
Ne2. TTopsiiok KaauOPOBKY ¥ IMOIKIFOYECHUS BHEITHUX TaTYNKOB TOKA MPHUBENCH B MPHIOKEHUA No2.

5. "/luaznocmuxa'— naHHpIipa3aen npeaHazHadeH nckimounTensHo 11 CepucHoit CiyxObl. [TapameTpsl a3TOTO pasaena
HE MOT'YT U3MeHsThCs [losib30BaTeneM.



Pacwupennas pacwugposka pazoenos menio.
1.0 "Yemanoexu''.

Paznen "YcTaHOBKH" COAEPIKUT CIIEIYIOMINE MTOPA3EIIbI T0JIb30BATEIbCKUX YCTAHOBOK:
l.a. "YcranoBku Jucmes";
1.6. "Unaukarus";
1.B. "Pexwumsbl paboThI";
1.r. "Ycranosku Ilaneneii";
1.1. "TloporoBsie HAaNIPsDKEHAS'";
1.e. "YcranoBku Pene";
1.x. "YcraHoBku AKKyMmyIsiTopa'.

1.1. "¥Yemanoexu ucnnesn’.

1.1.a.""Cxopocme becyweit cmpoku'' Bridop sxenaeMoii ckopoctu Oeryiieit crpoku. Tumn BBoga — "[lkama".

1.1.6. "Apxocmo nooceemxu " .BpiOop xenaeMoi SpKoCTH moacBeTKH nuciiies. Tun BBona — "Ilkana".

1.1.B. "Bpems nooceemku'' Br10op >xenaeMoro BpeMEeHHOTOMHTEpBaJIa MOJACBETKH AUCIUIES B CEKYH/IaX C MOMEHTa
MOCJIeTHETO Ha)KaTHs Ha KaKyro-THO0 KHOTKY. Bo3MoxHEIH nuamnazoH ycraHoBkH oT 0 1o 98 cexyna. [Ipu ycranoBke
3HaueHus "99" nucruiel noacBednBaeTcs NOCcTOosTHHO. Tum BBoga — "UucnoBoii".

1.1.r. "Bpemsa unoukayuu' BriOop jxenaeMoro BpeMEHHOTO HHTEPBaIa HHINKAIINH OHOW U3 YETHIPEX CTPAaHUI]
0TOOpaKeHHS TEKYIIIX ITAPaMETPOB B aBTOMATHIECKOM peskumMe (cM. moapasaen "Muankanus"). BosMoxHBIN 1uana3oH
yctanoBkH oT 0 10 99 cexynn. Tun BBoga — "Hucnosoit".

1.2. "Huouxayusn'"

B nannom nopapazaene Ilonp30BaTens MMeET BO3MOXKHOCTh YCTAaHOBUTH Haubosiee yA0OHBIH PeXUM HWHAWKAIIUN TeKYIIUX
napaMeTpoB paboThl KOHTpoJuIepa. Bee oToOparkaeMble mapameTphl pa3aeneHsl Ha 5 ctpanun. Kaxayto ctpanuity
BO3MOYKHO YCTAaHOBHUTD B OJTHO U3 TPEX COCTOSHUIA:

"ABT0" — CTpaHHIla aBTOMAaTUYECKN CMEHSIETCSI Ha CIEYIONIYI0, YCTAHOBJICHHYIO B 3TOM ke cocTossHuu ("ABT0"), uepe3
BpeMs, 3aaHHoe nmapameTpoM 1.1.r. "Bpems nnaukanuu";

"Pyun" — cTpaHUIIa IepeNUCTHIBacTCA BPYIHYIO HaxkatreM kHomku "— |" ("Bruz") / "«—1" ("Bpepx");

"Brikn" — cTpaHHIla He 0TOOpaXKaeTcs;

Tun BBoa — "Bri6op BapumanTa".

Crpanuiia 1 comepKuT CACIyONIYI0 HHPOPMAIIHIO:

12 3 4 5
i + C o a0 . 00A /00O 0O B
R A K B 0O . 0A /00O 0 B
6 7 8 9

rze:
1l-wamukatop pexuma 3apsna AKb:
"i"— pexUM UKIHYECKOTO 3apsi/a;
"V"— pexxumo3apsna,
"B"— pexxum nepsuyHOTo OydepHoro 3apsna(BIpaBHUBAHUS);
"b"— pexxum BropryHOTO OyepHOTO 3apsiaa (MOoAAEepKaHUS 3apsiia).
2 — unnukarop M3obiTka/HexBaTku MomiHocTH, reHepupyemoii CI1, aist moanepkaHus He0OX0AUMBIX TOKOB
3apsiaa/Harpy3Ku:
"+" — HexBaTKa BXOJIHOU MOMIHOCTH (TpebyeTcs "100aBUTh" MOIHOCTS);
"—" — N30BITOK BXOAHON MOIIHOCTH (TpebyeTcs "y6aBUTh" MOIIHOCTB);
"=" — MOITHOCTh HArpy3KH PaBHA BXOJHOW MOITHOCTH.
3 —"Coun" — ykazatens Ha napamerpsl CII;
4 — tok CII B AMmiepax;
5 — nanpspxenue CII B Bonbrax;
6 — nHaUKaTop noJjoxkeHus padoueit Touku (PT) oTHOCHTENBFHO TOUKH MakcuMallbHO# MotHOCTH (TMM):
"R"—PT cnpasa or TMM;
"L"-PT cneBa or TMM;
"O" — PT naxoaurcsa B TMM.
7 —"AKB" — ykazatens Ha nmapameTpsl AKb/Harpy3ku;
8 — cymmapusiii Tok AKB u Harpysku B Amrnepax;

9 — nanpspkenne AKb B Bonbrax;

C’I‘paHI/IHa 2 COACPIKUT I/IH(l)OpMaIII/IIO 0 TOKaX, U3MEPSCMBIX C IIOMOIIbIO BHCIIHUX JATYUKOB TOKA!
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rze:
1 — Tok, M3MepIEeMBIN Yepe3 BHEIIHUH TaTduK Toka Nel;

2 — MOIIIHOCTH, U3MepsieMas depe3 BHEIIHMH naTdauk Toka Nel (ompenensercs kak nponsBenenne HanpsokeHus Ha AKD u
TOKa, U3MEPAEMOT0 depe3 BHEITHHIA JaTYHuK Toka Nel);

3 — TOK, M3MepsIEMBIi Yepe3 BHEUIHUI 1aTunk Toka Ne2;

4 — MOLTHOCTB, U3MepsieMas Yyepe3 BHEIIHUN 1aT4iK Toka No2 (ompenensercs Kak mpousseeHue HanpsokeHnst Ha AKB u
TOKa, U3MEPSEMOT0 Yepe3 BHEIIHNH JaT4uK Toka Ne2);

CTpaHI/IHa 3 COACPIKUT HH(bOpMaHH}O 0 MOIITHOCTSX:

1
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rie:

1 — MoUIHOCTH Ha BBIXOJIE KOHTpoJuiepa: BT;

2 — MouHoCTb, TeHepupyemas CI1: Br;

3 — MOIIHOCTH, TeHEepHUpYyeMasl aJbTePHATUBHBIM HCTOUYHHKOM (Betpo— /[lusensrenepatop) . AJbTepHATHBHBIN HCTOYHIK
MOJKITF0YaeTcs yepe3 naTauk Toka Nel (OnImuoHambsHO).

Crpanuna 4 conep>xut HH(GOpMaLHUio 0 TeMIlepaType:
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rue:
1 — BHYTpEHHSIS TeMIIepaTypa KOHTPOJUIepa;
2 — remneparypa AKbB;

Crpanuna 5 comepxuT HHPOpManuo 0600IIeM KOINYeCcTBE YJHEPTUH, HAKOIUICHHOM 3a nocnenuue cyTku (I[IpuMeyanue:
yepes 4 yaca 1ociie HaCTYIJICHUS] TEMHOTBI JIAaHHbIe 3HAYCHUS] OOHYIISIOTCSI):
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rue:
1 — HakoIIeHHAs SHEPTHUs B KBT/4;

2 — HaKoIUIeHHast YHeprus B B1/y;

OO01uas sHeprus B KB1/4 Beruncnsercs kax: (uncio 1)+(aucio 2)/1000.

1.3. "Pescumot padomut".

1.3.1."Ilouck TMM".Bbi6op Mex 1y AByMs pexnmamu noucka Touku MakcumanbHoi MoiHocTn — Py4Hoil u
AproMaruueckuil. OCHOBHBIM PEXHMOM sIBIsieTCA “ABTOMAaTHUYECKUH . “PydHOI” peskuM HCHONB3YyeTCs Ul AUarHOCTUKH
u noucka Henonagok B cucteMe "CII-Konrpomnep—AKDB", u npeqHa3HadeH 1Jis ONBITHBIX MOJIb30BATENEH U HHKEHEPOB
cepBucHOro neHrpa.Padora B“Pyunom” pexume onmcana B [Ipunoskennu Nel.

Tun BBO#a — "Bribop BapuanTa”.

1.3.2. "Tun cmaéunuzayuu'. JJaHHbIN IyHKT 3ape3epBUPOBaH ISl Oy IyIIMX NPUIOKEHUH U B HACTOSIIEE BpEMs He
UCTIONIb3YeTCA.

1.3.3. "IIepuoo ckanuposanus''. Inteppasi BpeMeHN B MUHYTaX MEXAy ckaHupoBaHusmu coctosiaust CIT aust
WCKITIOYEHHA "'3aCTpeBaHUA" B TOUKE JIOKAJTFHOTO MAKCHMYyMa MOIITHOCTH. PexoMeHayeMsbIit auana3zon ot 2 10 10 MUHYT.
Tun BBoga — "YucnoBoit".

1.3.4. "IIapannenvnoe éxnrouenue''. KonnuecTBo KOHTPOIUIEPOB, BKIIOUEHHBIX MapajuiebHO Ha oHy coopky AKB.
Tun BBoga — "YucnoBoii".

1.4. "Ycmanoexku Ilaneneit'.

B 1aHHOM Mojipasjiene HaxoAsaTCs Bce HeoOxoaumble ganubie 06 ucronb3yembix CIT u ux koupurypanuu (Matpuna
IManenei).



1.4.1."ITocnedosamenvroe kon-¢0 nanenen’. Konuuectno nanesiei, COeIMHEHHBIX IOCIIEI0BATEILHO.

Tun BBoza - "YncnoBoii".

1.4.2."Mapannenvhoe Kon-60 naneneir”. KonnuecTBo naHeaeH, COCAMHEHHBIX MapaICIbHO.

Twun BBoma — "Uwucnosoi".

1.4.3."Tok K3". Tok kopoTkoro 3ambikanust ogaoi CII (IlpuBogurcs B criermndukanmu Ha CIT).

Twun BBoma — "Uwucnosoi".

1.4.4."Hanpsaxcenue XX". HampspkeHne X0I0CTOTo X01a (pasoMkHyToro kKoHTypa) oxHoit CII (TIpuBogutcs B
cnenupukanuu Ha CIT).

Tun BBoga — "Uwucnosoi".

1.4.5." Hanpsaxcenue MPP"' . Hanipsixenue B Touke MakcumansHoit Momnoctn (MPP) onnoit CIT (ITpuBoaurcst B
cnenupukanuu Ha CIT).

Tun BBoga — "Uwucnosoi".

1.4.6."Toxk MPP". Tok B Touke MakcumansHoit Momuoctu (MPP) onnoii CII (IlpuBogutcs B criermudukanuu Ha CIT).
Twun BBoma — "Uwucnosoi".

1.4.7. "Temn.x0aghpuyuenm nanpasxcenun". JJanHBIN IyHKT 3ape3epPBUPOBAH I OYOYIIHUX MPHIOKCHAN M B HACTOSIIIEES
BpeMs HE HCIIOIb3YeTCH.

1.4.8. "Temn.x03ghpuyuenm moka''. JlavHbI TYHKT 3ape3epPBUPOBAH A1 Oy TyITNX IPUIOKEHUH U B HACTOSIIECE BPEMS
HE HCIOJIB3YeTCsl.

1.5. "Ilopozoevie nanpayicenusn'

B nannom noapaznene [lonp3oBarento AOCTYNHBI 17151 ycTaHOBKM noporossie HanpsbkeHus: CIT u AKDB mpu kotopbix
BKJIFOUaroTcs/BoIkmovatorcst [lonp3oBarensckue Pene. Ciaenyer mMeTh BBUAY, UTO Pejie MOXKHO 3alIpOrPaMMHUPOBATh KaK
Ha IpsIMOE BKJIIOYEHHE, TaK U Ha HHBEPCHOE.

3TO 3HAYWT cIeayoIee:

a) TIpH YCTAaHOBKE HAIIPSDKCHUS BKIIIOUCHHMS OOJIbIIE HANIPSDKEHNUS BBIKIIOYEHHS, peie cpabaThiBaeT (HaUMHACT
MOTPEOIATH TOK) MPH TEKYIEM HANPsDKCHUU OOJIBIIEM HANPSDKEHHS BKIIIOUECHNUS, @ OTKIII0YaeTcs (IpeKpaaeT
MOTPEOIATH TOK) MPH TEKYIIEM HaNpPsKEHUH MEHBIIEM HAIPSKEHUSI BBIKIIOUCHHSI.

0) npH yCTaHOBKE HaNpsKEHHsI BKIIOYSHHUS] MEHbIIIEe HAIIPSDKCHUS BBIKIIIOUEHHS, pene cpabaTbiBaeT (HaunHaeT
MOTPEOIATh TOK) IPH TEKYIIEM HANPSDKEHUH MEHbIIEM HaIlpsHKSHUs! BKIIOUSHHMS, & OTKIII0YaeTCs (IIpeKpaliaeT
MOTPEOIATH TOK), P TEKYILEM HANPSHKSHUH OOJIBIIEM HANPSDKECHUS BHIKITIOYCHUSL.

Br160p pexuma BKIroueHus pelie (IpsMOil/MHBEPCHBIN) MTO3BOJISIET ONTUMAaIBHO CKOH(HUIYPUPOBATh CUCTEMY B IUIaHE
yMeHbIIeHUs] COOCTBEHHOT0 TOKa notpedyennst Konrpomiepa npu orcyrcrBuu snepruu ot CI1.

1.5.1.""Hanpsocenue AKb exn''. Hanipsoxenne Ha AKDB, mpu KOTopoM pelre BKITI0YaeTcsl.

Tun BBoa — "Uucnosoi".

1.5.2."Hanpsocenue AKb evixn'. Hanpsoxennena AKDB, mpu KoTopoM pere BRIKITFOUASTCS.

Tun BBoa — "Uuciaosoi".

1.5.3."Hanpsscenue CII ¢xn". Hanpspkernue Ha CII, mpu KOTOpPOM pelie BKITFOYAETCS.

Tun BBoa — "Uuciaosoi".

1.5.4.""Hanpsascenue CII evixn"". Hanpsoxenue Ha CII, mpu KOTOpOM pelie BBIKITIOYAETCS.

Twun BBoga — "Uwucnosoi".

1.6. "Ycmanoexu Pene''.

B nanHom noapaszene [Tosp30BaTesnio JOCTYIHBI AJIs1 yCTAHOBKH yCIOBUSL, IIPH KOTOPBIX CpadaThIBaeT Kax1oe 13 3-X
pene:
"Beixa" —pese Bceraa BEIKIIOUCHO;
"Owubka" —perne cpabaTeIBaeT MPH BO3SHUKHOBEHUH KaKOH-TH00 aBapHIfHOW CUTYaIIH:

— npeBbimieHne Hanpspkerus: CII BbImie 1omycTiMoro;

— nanpsbkeHre AKbB Beinie nonmyctumoro (epesapsn);

— Hanpspkenue AKB Hike nomycTiMoro (TTOTHBIH pa3psin);

— KopoTkoe 3aMbIkanue B MaccuBe AKDB;

— neperpeB AKB; (t>60 C).
"Hanpsowcenue CII" —pene cpabatsiBaeT o HanpspkeHnto CII,coriacHo yCTaHOBIIGHHBIX 3HAYEHUH B MOApa3ene
"Ilopozosvle nanpasicenun",
"Hanpsocenue AKB" —pene cpabateiBaeT o HanpspkeHnIo AKB, coriacHO ycTaHOBIEHHBIX 3HAYCHHHN B IO/Ipa3ieie
"ITopozosvie nanpaxcenus";
Twun BBO#a — " Br6op Bapuanra "

1.7. "Ycemanoseku Akkymynamopa'.

B 1aHHOM MojIpa3jiene HaxoAsaTcs Bce HeoOX01uMble JaHHbie 0 npumensieMbix AKB.
1.7.1."Tun" — tun npumensiembx AKb. Beero noctymHo 6 BapranToB TimnoB AKb:
1. "Flooded" —xucnoraas AKDB ¢ KUIKHM 3JIEKTPOITUTOM;
2. "Gel/AGM" —reneBas win crannaptHasAGM AKB;
3. "AGM-Shoto" ~AGM AKB npoussozctea kommnauuu "Trojan";



4. "AcidTrojan" —kucnornas AKB npousBoactea kommanuu "Trojan”;
5. "Li-lon 3.9" —immtueBo-nonnas AKb ¢ nanpsixenaunem 3,9 B Ha s9eliky;
y
6. "Li-lon 3.7" —mmtueBo-nonnas AKb ¢ nanpsixenaunem 3,7 B Ha s4eliky;
y

Tun BBoma — "Br10op BapuanTa".

1.7.2 ."Emkocms" —cymmapHasi eMKOCTh napayuiensHo coennHeHHbIX AKB B Ammep*Uac.
y
Twun BBoma — "Uwucnosoi".
1.7.3 ."Hanpsoicenue yuxknuueckozo 3apaoa’’ — maxkcumansnoe Hanpsokeane AKB (B), mpu KOTOpoM MPOHUCXOIUT
P. U p.
Hepexo] B PeXUM MoAepKaHus HanpsokeHus. Tun BBoga — "UucnoBoi".
1.7.4 ." Hanpsaxcenue 6yghepnozo 3apaoa’’ —nanpspxenue (B), Ipy KOTOpOM IPOBOJUTCS NEPBUYHOE BHIPAaBHUBAHNE
3apsa.
Tun BBoa — "Yucnosoit".
1.7.5 ."Hanpsscenue paspaoa’ —MuHUMaNbHO nomyctumoe Hanpsbkenue (B) va AKB.
Twun BBoma — "Uwucnosoi".
1.7.6 ."Maxcumanvnutii mok 3apaoa'’’ — MakCUMaJIbHO JOIIYCTUMBIN TOK 3apsiaa (A) AKDB.
P. y

Twun BBoma — "Uwucnosoi".
1.7.7 ."Toxk 6y¢pepnozo 3apaoa' — 1ok (A), KOTOPHIM IPOBOANUTCS BHIpPABHUBAHUE 3apsia.
Twun BBoma — "Uwucnosoi".
1.7.8 ." Temnepamypnuiii korghpuyuenm'" — remneparypusiii ko3pdurmment Hanpsokeanst AKD, ykassiBaercs B “mMB” Ha
SIYCUKY.
Tun BBoa — "HucnoBoit".

Ilpunooswcenue Nol. Paboma ¢ Pyurnom pesxcume.

ITpu Bxmrouenun Pyunoro pexuma (nanee PP) B monpasnene "Muaukanus" mosiBiaseTcs JONOTHUTENbHAS (1IecTas)
CTpaHuIa:

1 2 3
P W M m /[ 1 p A
U p B /| P W

4 5
rac:

1 — yxasarens Ha Pyunoit Pexum;

2 — rnyouna monymsinuu 1LIUM (cm. nanee);
3 —Ttox CII, A;

4 — nanpsoxenne CII, B;

5 — momHOCTE, TeHepupyemast CI1.

CMEHNTH MHIUKALUIO C JOTIOJHUTEIILHOM IECTO Ha OCHOBHBICIISITH CTPAHUIl M 00PAaTHO MOKHO CIIEIYIOIINM 00pa3oM:
ynepxkuBas kHorky "BBIBOP", mpousBectu nonroe Haxkatue (ot 0,5 1o 2 cex) kHonky "BripaBo/Bauz".

B PyuHoM pexiMe BBeIeH JOMONHUTENBHBIN Mapamerp: riryouna moaysinuu IIHAM (PWM).

JlaHHBIH TapaMeTp MOKET U3MEHATHCS B [uanazoHe ot 1 1o 999.

3nagenue 1 coorBercTByeT nomHOoMy oTkitoueHHto CII ot AKB (PasomknyTeIi koHTYp CII).

3nagenue 999 coorBercTByet noaHomy nogkimoueHuio CII k AKB (Hanpsokenue CII pasao Hanpsbxenuto AKB). Ilpu
n3MeHeHnu napamerpa PWM crienyer umeTs BBHUY, YTO BHYTPEHHSIS 3allUTa KOHTposuiepa QyHKIHMOHUPYeET U B PydHom
pexxume. ITo 3HAYMT, uyTO NpH HanpspkeHnH Ha CII, menbmiem, yem HanpspkeHue AKB mmoc 1 B, koHTpomiep
oTKITIO"aeTcs u copaceiBacT3HaueHne PWMB 1.

Wzmennts napamerp PWM BO3MOKHO TOJIBKO B peKMME HHANKALMN JIOTIOTHATEIBHON MSTOH CTPAHUIIBL.

Jenaercs 370 cieayronM o0pa3om:

YBenuyenue uncna equnun 3HaueHuss PWM-— kopotkum (menee 0,5 cex) HaxarneMm kHonkH "BripaBo/Buus";
YMenbueHne yncna equaul 3HaueHnss PWM- kopotkum (menee 0,5 cex) Haxaruem kHonku "Bneso/Brepx";
YBenuuenne uncia aecatkoB 3HaueHuss PWM- pmuanasM (0,5...2 cek) HaxkatneM kHOTKH "BripaBo/BHu3";
YMmenbuierne uncia aecatkos 3HadeHnss PWM — mmursabm (0,5...2 cex) HaxkaTreM KHoNKH "BieBo/Bepx";
YBenuuenne uyncia coteH 3Hauenuss PWM — Haxkas u ynepkuBas KHOTIKY "BrieBo/Beepx", kopotkum (Menee 0,5 cek)
Ha)kaTHeM KHonkH "Bupaso/Banz";

‘YMeHblieHune yncia coteH 3Hadennss PWM-— HaxaB u ynepxuBas kKHONKYy " BripaBo/Buu3", kopotkum (MeHee 0,5 cek)
HakaTheM KHonku "BiieBo/Brepx”.



Ilpunoscenue Ne2. Buewinue oamuuxu mokxa. Illooxknouenue u kanuopoexa.

Bunmanue!Ctporo co6/101aiiTe NOJSAPHOCTD MOJAKJIIOYEHHUsI BHEITHET 0
naTuynka Toka! Hecoburonenue 31oro TpeGoBaHus MOKeT MPUBECTH K
BbIx0ay AKDB u3 cTposi, BILIOTH 10 pa3pyumienusi 6artapeu!

Baxno!Kanuopoeka eneuwtnux 0amuuKkos moka 603mMo04cHA MOIAbKO nPpU
nookntouennoii AKb u moxe CII ne menee 5 A!

1. Hoaxmounte BAT k KOHTpOJuIEpy coriacHo puc. 1:

Yepusrit(Cunnii) nposox ("—") x BeBoay 1 kimemmslr EXTS;

Bexbiii npoBon ("'curnaneHeIi") K BeIBoY 2 KiteMMbl EXTS;

Kpacusrit npoBop ("+") k BeiBoay 3 kimemmbl EXTS.

Ipumeuanue: ¢ cogpemeHHBIX MOOUPUKAYUAX KOHMPOINEPOE BMECIO KIEMM YCHIAHOGIEHBL PA3bEMBL, KOMOpPblE
00CMAmMOYHO RPOCMO COCOUHUMD C PAZLEMAMU OAMYUUKO8 MOKA.

2. He BBIKITFOUAst KOHTPOILIEP, OCTOPOKHO OTKITIOYHNTE OJHH U3 ABYX MpoBoaoB uaymux ot CIT ("+CIT" wmm "— CII") u
npoaeHsTe mpoBos uepe3 okHo BAT. {nst cunsHOTOUHBIX B/IT (0T 100A 1 G0MEe) B eNsIX MOBBIIICHUS TOYHOCTH
U3MEPEHUs TOKa JKEJNATeNFHO CAeTIaTh HECKOIBKO BUTKOB (0T 2-X 10 4-X). [Tonkirounte mpoBox oOpatHo. Uem Oombiiee
KOJIMYECTBO BUTKOB, TEM BEIIIIE TOYHOCTh H3MEPEHHS.

3. Boiinute B monpasaen "Kamubposka". Ha skpane XKXKU nosiBurcs cienyroiee cooOieHue:

B b1 06 e p n 1T € A a T 4 M K

JHHEIM (0,5...2 ceK) HaKaTHeM COOTBETCTBYIOIIEH KHOMKOM (B JAHHOM ClIydae CUMTAeTCs Ta, KOTOpask pacloyiokeHa Mo
TOH ITUPPOI, KOTOPYIO JKellaeTe BEIOPATh)BBIOEPUTE AATUHK.

4, BBenuTe KOJIUYECTBO BUTKOB.

K o a - B o B U T K O B
> 1

Tun BBoa — "Uuciaosoi".

5. Kanubposka (cocrosiiast U3 2-X 3TaroB) HAYHET BBRIIOIHATHCA U Ha 3kpaHe XKKU nosButcs coobuieHue:

A T x X . X X A
* X %

II o x o k O M T € * * * *

Iponece kaTHOPOBKU CONPOBOKAACTCS IPEPHIBUCTHIM 3BYKOBBIM CUTHAJIOM.
B ciyuae, ecu Tok CII He mocturaeT 5 A, BBIIaeTCs COOOIICHHE:

B stoMm clly4ae HCO6XO,Z[I/IMO BBIMTH U3 noapasjciia 1 HOBTOPUTD HIaru C II. 3.

6. ITo oxoH4aHuu 1-ro 3Tamna 3ByKOBOUW cUTHAIN Npekparutcs U u Ha 3kpane JKKU nosiButcst coodieHue:

C M e H I T e
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7. CHOBa OTKITIOUHTE MPOBOJ Ha KoTopoM yctanoBieH BT, u cmenute nmossipaocte B/IT (caenaiite CTONBKO K€ BUTKOB C
npyroii ctoponsl okaa BJIT). Boccranosure nmoakmouenue mposoja ot CIT k KoHTposutepy.

Hasxxmure kaonky "BBIBOP". 3amycTurcest BTOpoi 9Tar KaTdOpOBKH, IOJIHOCTIO HOBTOPSIOIKi 1-i (cM. 11.5).

8. [To oxonwanun kannOpoBku Ha Skpane JKKU mosiBuTcst cooOrieHue:

HiwoxHss cTpoka cooOmieHus npeacTaBisieT co0oi Ko UIMeHTH! 11 BRIYUCICHUS peaibHoro Toka yepe3 B/IT B
IECTHAALATEPUYHOM (opMarTe.

9. Canmure B/IT ¢ npoona CII (mposox CII noaxiodnTe K 00paTHO K KOHTPOJJIEPY) M YCTAHOBUTE Ha HYKHBIN
MPOBOJIHKK, COOJIIO/1as! MOJISIPHOCTE!

"—"BAT Nel x "+" AKB — 3T0T maTauk ozeBaeTcs Ha MPOBOJ “+” OT KOHTPOJUIEpa BETPOTEHEPATOpa;

"+" BT Ne2 k "+" AKDB — 3TOT JaTyuk ofieBaeTcsi Ha IpoBoJ “+”” MHBEPTOpa (SCIIH OH €CTh).

BriiiguTe U3 MEHIO B peXXUM HHIUKALIUU.

10. [Ipu mapamieT-HOM BKIFOUESHIH HECKOJIBKUX KOHTPOIUIepoB, Bce BT No2 HaneBaroTcst Ha OUH MIPOBOJI, BEIYIIHIT OT
AKB x UnBepropy.

IHpumeuanue: Ecnu 'y Bac yemanosnen uneepmop MAIT u/unu BMSMukpoAPT (c LiFePO4AKE) sicenamensho coedunums
UX COOMEEMCMEYIOUWUMU Kabersamu medcoy coOoll.

Hanpumep, eciu ycranosieH uaBeptop MAIIL u [Tonp30BaTens pemni HCHIOIb30BaTh BCTPOSHHBIE B KOHTPOJLIEP pelie, TO
KOHTpOJUIepy HeoOxoanMa mHpopmarsi— ectb u 220B Ha Bxoge MAII (t.e. uro MAII Tpancmupyet 220B co Bxona Ha
BBIXOJ], HAIPHMeEP, €CIIM BKIIFOUEH OeH30reHepaTop). B TakoM cirydae KOHTpOJUIep BKIIOYHUT pelie (€CIU B MEHIO 3TO
pa3peeHo) 1 B He3aBUCHMOCTH OT JPYTHX YCTaHOBOK. Hanmpumep, B 3TOM ciiydae, MOXHO MOJKIIOYATH XOJIOIMIBHAK K
TpaHcupyembIM 220B (ecnu oH TOIKITIOUEH Yepes pesie KOHTpoJuiepa), naxke eciu conmHna HeT u AKDB pa3psokeHsr.

Ipunoscenue Ne3. OoHos1eHUE RPOZDAMMHO20 00ECHEYeHUS.

[Tonp3oBaTeNnb UMEET BO3MOXKHOCTE 00HOBUTH [Iporpammuoe O6ecnieuenue (aanee [10)kouTpowiepa. s atoro Ha caiite
http://www.invertor.ru/ B pazaene "Texnomnepxka" B mojapasaeie "I1O, mpommBke & macmopTa"HalTH U CKadaTh
HeobOxoaumoe [10 (mporpamma-3arpy3unk u cooctBenHo 10 konTposiepa - "IIpommska"). Tam ke JaHO onMcaHue
HE00X0TUMOTO 000PYIOBAHMSI U TOPSIOK TEHCTBUH.

OOLwwue pekoMmeHAaLMM MO IKCNyaTaumMm n NOAKIHYEHUI0 KOHTponnepa, Cl n gpyroro
obopynoBaHus.

1) Ona MyuHMManbHoro komdgopTta B 3aropogHOM A0ME, Ha LUMPOTE cpeaHer nonockl Poccun,cymmapHas mowHocTe Cl
OOIMKHa O6bITb He MeHee 600 BT. Hanpumep, 3 conHeyHble naHenu no 24 B 200 BT. A npaBunbHeN, ANsi CE30HHOTO
npoXxueaHus, ctaBuTb - oT 1000 go 2000 Bt CI1. Ecnu npoxuBaHue byaeT n B 0CeHHe-3MMHMIA nepuog — torga ot 2000 Br,
HO nyuywe - ot 4000 BT.

2) Heobxoanmo obecneunTb ycrnoBus, YTOObI CONMHeYHble NaHenu paboTtanu xoTs 6bl YacTUYHO U B nacMypHyto norogy. [Ans
3TOr0 HYXXHO COEAMHUTb MX TakK, YTOObI MX obLyee HanpsbkeHue Bbino BeicokMM.Hanpumep, 3 naHenu (no 24 B kaxgas)
nocrnenoBaTenbHO, UMK, YTO Nydlle, 4 NaHenn NocrnefoBaTenbHO — 3TO NO3BONSET Moaenb KoHTponnepa ECO OHeprus
MPPT.Pro 200\100 (T.k. He 6bonTcsa BxoaHbIX HanpshkeHui Ao 200 B, 4To B 9TOM crnyyae BO3MOXHO, €CMNW HET Harpysku).
Ewwé Gonbluee HanpsbkeHne BblaepxmBaeT moaenb koHTponnepa ECO Oxeprus MPPT.Pro 250\60, - oHa no3sonsieT
noAknoyaTth 40 5 ConHeYHbIX NaHenen ¢ HoMMHanbHbIM HanpshkeHnem 24 B kaxaas, nocnegoBaTenbHo.

B vtore, u npun 3aTeHeHun obnakamm BCE paBHO HanNpsikeHWe oT HUX ByaeT AOCTaTOMHO BbICOKOE AnNs 3apsaa
akkymynaTopoB (AKB). EcTecTBeHHO, Hal KOHTpornnep ymeet paboTaTth ¢ nobbiMn AKB Ha Bbixode, COeAMHEHHBIMM Ha
nobble HanpsxxeHus (12 B, 24 B, 48 B, 96 B) — cambim ontumanbHbIM sBrnisietcs 48 B, Tem 6onee, 4to n achdekTmBHbIE
BETpOreHepaTopbl OObIYHO BbIMOJTHEHBI HA 3TO HanpskeHue. U eLwé noTomy, YTO MOLLHOCTb COJTHEYHOTO KOHTpornnepa
3aBWCUT OT CUJbl TOKa, KOTOPYIO OH cnocobeH obecneunTnb. MNonyyvaeTcs, 4To ecnu koHTpornep Ao 100 A nogkntounTb kK AKB
C HanpshxeHueMm 24 B, To OH MOXeT BblaaTb MowHocTb Ao 100 A* 24 B = 2,4 kBT. A ecnin a10T Xe KoHTpornnep 100 A
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ncnonb3oBaTtb B cucteme Ha 48 B, To yxe 4,8 kBT.

[anbHevwee HapallMBaH/e HaNpPsXXeHUs MmaccmBa conHeuvHbix naHenewn (300 B 1 6onee) o6bl4HO HeLenecoobpasHo, T.K.
BEOET K CyLleCcTBeHHOMY yMmeHbLueHuto KMNA. U tak e moHTaxk CI ctaHoBuTCs BCE BGonee onacHbiM. Jaxe 150 B
NMOCTOAHHOTO HaMNPSXXEHUst OMAaCcHO AN XM3HW 1 TpebyeT TwaTensHoro cobnoaeHns TexHMK 6e30nacHOCTH NpU MOHTaXe
naHenemn u NOAKIMHYEHWIO K KOHTpONnepy.

Ecnun Heobxoamma ewwé 6onbluas MOLWHOCTb, TO Lienoykn n3 coegmHérHbix Cl,cnegyeT nogkniovaTte Mmexay cobon
napannenbHo.

3) B cpeaHen nonoce Poccumn n ceBepHee, ecnuv peyb UAET O KPYrnoroanyHoOM MCMNOMb30BaHWUM, CONTHEYHbIE NaHenu
pasyMHel KpenuTb BEPTUKANbHO (MNN NOYTU BepTUKanbHO, Hanpumep nog yrinomM 70°) n xxenartensHo ¢ HebonbLion
OpueHTauuen No cTopoHam ceeTa (Hanpumep, NONOBUHY NaHernen oTBepHYTb OT KXKHOro HanpasneHus Ha 30° Ha toro-
BOCTOK, @ ApYryto nonosuHy - Ha 30° Ha toro-3anag). MoxHo 1 no cTopoHam Aoma, Ha hacafgaxpacnonoXuTb, eCnu Takue
ycnoBus ecTb (He 0653aTenNbHO rHaTbCA 3a TOYHLIM COOTBETCTBUEM YIIOB).

BepTtukanbHasa yctaHoska Cll xopolua Ans CHeXHbIX 3uM (1 BoobLLe 3To 611aroTBOPHO BMMSIET HA CPOK CryxObl naHenen,
KOTOpbIV CTAHOBUTCH NPaKTUYECKN BEYHbIM, @ TaK Xe Ha UX YNCTOTY, a 3HauuT - 1 6onbLuyio otaavy). Ana nonHon
aBTOHOMUM XernaTenbHa OpueHTauus naHenemn No CTOpoHaMm ceeTa. ITO NO3BONSAET PACTAHYTb ANUTENBHOCTbL NOCTYNNEHUS
SHEepruun B CBETNIOE BPEMS CYTOK (3TO AAéT BO3MOXHOCTbL Bonblue ncnons3osaTtb anekTpuyectsa 6e3 pacxoaa
aKKyMyrsaTOpOB, Aa U CaMu akKyMynaTopbl, B 3TOM Cryyae, nyylle 3apsXatoTcs, T.K. OHN TPebyoT AnuTenbHbIX 3apsa0B
ManbiMu Tokamu). Ecnu Takum obpasom pasHoHanpasneHo copneHtuposaTtb Cl1, To Mx Heo6X0AUMO NogKnYaTh Yepes 2
COJTHEYHbIX KOHTpOMepa (Uny Yepes KOHTPOMnep ¢ AByMs BXO4aMu) UMM K OGHOMY COSTHEYHOMY KOHTPOMMEpPY, HO Kaxayto
13 pa3HoHanpaBeHHbIX rpymnm, Yepe3 CBOM pa3BA3blBAOLLNA ANOL PACCUMTAHHbBIA HA COOTBETCTBYHOLLMIA TOK.

O6Liee NocTynneHne aHEPrMmn Npy BEPTUKaNIbHOM PACMONOXEHUN NaHernen, a Tak e npu UX OpMeHTauun no CTOpoHam
ceeTa, ByeT HEMHOIO MeHbLLE, YeM MPW KXKHON OPUEHTALUM U MO ONTUMASIbHBIM YIIIOM A KOHKPETHOro BpeMeHu roga
Ha KOHKpeTHoW LnpoTe. OHaKo, 3TOT NepensBhiToK aHeprum npuxoaunncsa 6bl Ha 2 — 3 AHEBHbLIX Yaca, T.e. Toraa, Korga
3HepruM 1 TaK MorHo, 1 Koraa eé NPoCcTo HeKyaa UCMonb3oBaTh.

Cawmble nyywme no KA v no gonroBe4YHOCTU CONHEYHbIE NMaHEenu - 3T0 MOHOKpucTannmyeckme. Ho n CTOSAT OHWM HEMHOrO
A0opoxe nonukpucTannuyeckmx. Ewé gopoxe Y€pHble MOHO NaHenu (BHyTPEHHEee 3anofHeHne MMeeT YEPHbLIV LiBeT,
anMUHUEBas paMma ToXe aHoaupoBaHa B YEPHbIN LBeT). Kasanock 6bl, 9Ta KpacoTa NpuBOAMT K nuwiHemMy Harpesy CI1, a
3HaAYUT K HEKOTOPOMY nafeHuto eé acpdPeKTUBHOCTY (BONKM NpoueHTa oT obLen acddekTMBHOCTM). TeM He MeHee, npu
SIPKOM COMHUE, 3HEpPrun obbIYHO BCE paBHO Nepen3bbiTOK, @ BOT B OCEHHE-3UMHUIA Nepuos, YEpPHbIE NaHEeN HaMHOro Nnylle
caMoo4uLLIalTCA OT cHera n obnegeHeHun.

[nsa obecnevyeHnss eCTECTBEHHOW BEHTUINALUN MeXOy NaHeNsaMmn n OCHOBaHMEM OCTaBISIOT BO3AYLUHbIN 3a30p 5 — 10 cm
(maHenn, HanpymMep, MOXHO KPEMUTb Ha antOMUHUEBBIX Yrorikax, KOTOpble MPUKPYYMBAKTCA K OCHOBaHUIO Yepes CTOWKU C
HaZeTbIMU antoMUHMEBbIMK TpyBkamn 5 — 10 cm anuvHown).

4) BoamoxHo, Bbl yxe no3aboTunumcb o ToM 4YTobbl «pacTsiHyTb» CBETOBOM AeHb (paccTaBuB Cl1 pa3HoHanpaBneHo no
cTopoHam cBeTa), Bl 06ecneunny noctynneHne aHeprum 1 B NacMypHyH NoroAy (COeAnHsIA COMHeYHble naHenm
nocrnefoBaTeNbHO B BbICOKOBOSbTHBIE LIENOYKkK). A Tenepb HE0Ox04MMO nogymMaTh, Kak caenaTh Tak, YToObl OCHOBHas
Macca 3aTpaTHbIX noTpebuTenen Bknovanacb AHEM. Torga, ocTaBLUeecst Ha BeYep U HOYb HeOOMbLLIOE KONMYEeCTBO
3NeKTPonpMbopoB (CBETOANOAHbIE NMAMMOYKM, TENEBU30P, KOMMLIOTEP U T.M.) HE CYMEIOT CUITbHO PaspsanTb akKKyMynsaTop u
nocnegHui, UMeHHo Grnarogapsi aTomy, OyaeT CnyXnTb AeCATUNeTUs M1 (TyT KOHEYHO MHOTOe 3aBUCUT OT KOHCTPYKLIMMK
AKB).

MOHSATHO, YTO HAYMHaTL CTUPKY NydLe ¢ 12 YacoB OHsl, U AenaTtb YOOpKy NbiecocoMm NpMMEpPHO B ToXe Bpems. Ho
HEKOTOpble BELUN MOXHO U aBTOMaTU3MPOBaTb, YTO KpaliHe BaXHO.

Tak, Hanpumep, Heobxoanmo Obl YTOOLI Takoe aHepro3aTpaTHOE YCTPOWCTBO Kak Bornnep noakmnoyancs K aBTOHOMHOMY
anekTpocHabxeHuto 220 B nuwwb AHEM, koraa CBETUT ConHLe (Mnu korga HanpsbkeHne Ha AKB eLé BbICOKO, T.e. OHU He
CUINbHO pa3pskeHbl). Beab ero 6ak nsHyTpu n3onMpoBaH OT cpebl TONCTbIM COEM NeHonacTa n cnocobeH oYeHb JONTO
yoepxmBaTb Tenno (4o rnybokon HoUM, Kak MUHUMYM). Tak e yAo6HO, YToObl KOHAMLMOHEP BKIOYANCa MMEHHO AHEM.
Ewwé 6onee BaxxHO aBTOMATMYECKOE NOAKITHOYEHNE U OTKMOYEHME OT aBTOHOMHOMHOTO 3fIeKTpMYEeCTBa XonoaunbHuka. Ha
nepBbIN B3rnsa MOXeT NokasaTbCsl, YTO XONOAUINbHUK NOTpebnsieT mano aHeprum - Bcero 150 BT (npaBaa npu nycke - Ao
1,5 kBT, HO 3T0). OgHaKo xonoAnnbHUK paboTaeT CyTKM HAaNpPonéT 1 B UTore SIBMNSIETCSt OAHUM U3 CaMblX SHEPro3aTpaTHbIX
ObITOBbIX yCTpONCTB. Kpome Toro, paboTas HoYbto, OH BECbMa 3aMEeTHO paspsiXaeT akkyMynsTopbl, HTO BO MHOTOM
ABMNAETCA NPUYNHON BbICTPON NoTepn ummn EMKocTU. Kakne e Mepbl MOXXHO NpeanprHATL, YTOObl BCEro aToro n3bexars?

Heobxooumo 3ageicTBoBaTh TpM BCTPOEHHbIE MOLLHbIE NporpammMupyemble pere (220B 3,5 kBT). Yepes ogHo Takoe pene
MO>XHO MOAKNIOYMTL XONOAMITbHMK 1 3anporpaMMMpoBaTh COMHEYHbIV KOHTPONep Tak, YToObl pene BKNHYanoch TONbKO
Korga ecTb 9Heprusi conHua (unu korga Hanpsbkenve Ha AKB He Gyaet Huke, gonyctum, 12,3 B Ha 1 AKB, 4To
cooTBeTCTBYeT ero paspsagy Ha 20 — 30%).

Bovinep (ans Harpesa BoAbl) Nyylle NOAKIMOYNUTL Yepes ApYyroe MOLLHOe pere, T.K. 0QHO perne He CrnpaBuTCs MO MOLLHOCTU
OLHOBPEMEHHO M C MYCKOM XOSoAuIbHMKA 1 ¢ bonnepom, Aa u NpuopuTET Y XONOAMUITbHMKA MOXHO BbICTaBUTb Bbilwe. Korga
OyoeT nacMypHO 1 Ha BCEX 3HEPIMN He OyaeT xBaTaTb, TO KOHTPOSEP OCTABUT NOAKMTHYEHHBIM TOJTbKO XONOAUSTBHUK.

Mpn Heobxo0aMMOCTHN, Kakoe-TO U3 3TUX Pene MOXHO 3anporpaMMMpoOBaTh HA aBTOMAaTUYECKOE BKIIOYEHME reHepaTopa, unm
Ha BKIMOYEHME CUrHanM3aumm, Kak NoKasaHo Ha CXxeMe MOAKMIOYEHUS.

Bo3moxHble anropMTMbl NPOrpaMMMUPOBaHUS perne (Koe-4To U3 Cnmncka HUxe B npolecce 4opaboTku NPOLLMBKA
KOHTponnepa, kotopasi, nepnoguyeckm obHOBMSETCA Ha HalleM canTe):



- 3TU pene AOMKHbI BKI0YaTbCs MO onpeaenéHHoMy NpuopuTeTy (eCTb KPUTUHECKV BaXKHAs Harpy3ka, a ecTb
BTOpPOCTENEeHHas);

- no HanpsbkeHuto AKB;

- N0 BPEMEHW;

- no Tomy, ecTb nu 3apsag AKB oT gpyrMx UCTOYHUKOB (OT reHepaTopa Yepes MHBEPTOP, UMK OT BeTporeHepaTopa - Ans Hero
y KOHTpOMnnepa ecTb u3MepuTensHoe KomnbLo), unun ects nn 220 B Ha Bxoae nHeepTopa (T.€. €Cnv UHBEPTOP TPaHCNMpyeT K
npumepy 220 B oT reHepaTopa, To nodYemy 6bl XONOAUINbHUKY He paboTaTtb?). YTobbl y CONHEYHOro KOHTpornnepa 6binu
AaHHble 0 TOM, YTO Ha BXoAe MHBepTopa nosisunock 220 B - coeanHAeM KOHTponnep ¢ MHBEPTOPOM AOMNOMHUTENbHBLIM
LLUHYPOM 1 OHM "o6watoTces". [laHHasa cBA3Ka, BO3MOXHa TONbKO Npy COBMECTHOW paboTe koHTponnepa ECO 3Heprus
MPPT.PROwu nuseptopa MAIT SINOHeprus (B npouecce paspaboTkn).

5) HemHoro o xonoguneHukax.

Tak KaK XONoANNbHNKN NCNOMb3YT BCE U 3TO OAUH U3 CaMbIX MHOTO NOTPebnsioLLMX 31eKTponpmbopos, NOroBoOpnM O
npuHUMnNax ux Belbopa Ans NUTaHWsa OT CONHeYHbIX NaHenen 6onee getansHo.

[nsa ycnosuii aBTOHOMUM U Maroro NnoTpebneHns aHeprumn, XoNnoAUNbLHUK AOMKeH BbiTb knacca aHeprocbepexenns A+ + +
(B kpanHem cny4yae — A+ +) 1 CToATb B NPOX/1aAHOM MecTe (paamaTop C3aAun XONOAUIbHMKA JOMMKEH CBOBOAHO
NpoBETPMBATLCS).

Moaxoaswmit o6bem 1 cnocobHOCTL Noaaep>KaHUsa Heo6XoANMMON MUHYCOBOIM TeMNepaTypbl — 3TO rMaBHble KpUTepun Ans
MOPO3unbHON kamepbl. [pn pasHon TemnepaType NpoayKTbl MOTYT XPaHUTLCHA AOBOSLHO AONMMIA NPOMEXYTOK BPEMEHU
4YTOObI COXPaHUTL NPOAYKTLI B TEHEHUN HeAenu HyXHa Temnepatypsl -6°C. Ecnn moposunbHas kamepa nogaepxusaeT
Temnepatypy -12°C, TO 370 rapaHTMpyemoe CoXpaHeHue NpoAayKTOB MMTaHWsA CPOKOM A0 OAHOro mecsua. Ecnn
TemnepaTypHbIi pexuM -18°C - NPoAYKTbl MOTYT XPaHUTBLCS B XONOAMNIIbHUKE OKOMO TPeX MeCSLIEB.

Hy, a ecnv MoxXeT nopgaepxuBatbcsa Temnepatypa -24°C, To BO3MOXHO XpaHeHue nNpoayKkToB 6-12 mecsaues. Jlyywe Bcero
nocnegHnin BapuaHT XonoausbHMKa.

3a CYéT KavyeCTBEHHOW TEPMOMN30MALMN MHOTME XONOAUMBHUKN CNOCOBHBI COXpaHATb AOCTATOYHO HU3KYIO TeMnepaTypy
BHYTPM, aXe Npu OTKIIOYEHUN SNEeKTPOIHEPrum. Bpemsa coxpaHeHns Xonoaa — BaXHeWLWMIn napaMmeTp XOnoannbHUKOB.
XopoLuve XonoAannbHUKN nMetoT 3ToT napameTp B 20 yacos, unun gaxe 40 yacos.

KoHeuHo, B xonogunsHmke Heo6xoanmMo yCTaHOBUTbL CaMble HU3KME TeMnepaTypbl U B MOPO3UbHOM 1 B 00LLen kamepe,
Kakve TOMbKO BO3MOXHbI.

B cnyyae, ecnu conHua He ByaeT HECKOMbKO AHEN UNu HeAenb, N 3HEPINM CTaHeT KaTacTPodUYECKM He XBaTaTb — O4eHb
NnonesHo NpUMEHEHNEe akKyMynsaTopoB xonoaa (Ha caMom gene ux HeobxoAMMo NOCTOSIHHO AepxaTb B HebornbLIon YacTu
MOPO3MNIIbHOW Kamepsbl).

Pa3nuyatoT Heckonbko BUAOB COBPEMEHHbIX aKKyMYnsTOPOB XonoAa (OHW NPOAATCs B MNACTUKOBLIX EMKOCTSIX UMK B
repMeTUYHbIX NakeTax, CPOK UX KCMnyaTaumMmn He orpaHuYeH):

- reneBbli — NnoggepxmeaeT Temnepatypy ot -70° C go +80° C, npeacraensieT cobon renesbii pacTBOp, 3anasHHbIA B
repMeTUYHbIV NPOYHbIV NoNMMepPHbIN nakeT (8o -20° C), unu TBépAyo émkocTb (8o -70° C);

- BO[HO-COMneBol — Hanbonee pacnpocTpaHeHHbl. CTaHgapTHbIN BUAO — NAacTUKOBbIE OPMKETbI C CONEBLIM PACTBOPOM,
KOTOpble Nepes UCnonb3oBaHMEM NOMELLAIOTCS B MOPO3UITbHYHO KamMepy M cnocobHbl noaaepxusate TemnepaTypy ot -20°
C po +8° C;

- CUMNMKOHOBBLIV — nogaepxusaeT TemnepaTypy oT 0° C go -2° C, 3ato B TedeHue 7 gHen. OCHOBHOE NpenmyLLEecTBO
CUIMKOHOBBIX aKKyMyrnsaTOPOB Nepes BOAHO-CONEBbIMU U reneBbIMU — CNOCOBHOCTb NOAAEPKMBATb NOCTOSIHHYO
Temnepartypy OKOMNO Hyns B TE4EeHWe ANUTENbLHOro nepuoaa (4o 7 gHen).

CpagHumerbHble 2paghuku 8 3a8UCUMOCMU Om pasfuyHo20 pacrosioxeHusi CI1 u ucnonb308aHUsi 6CMPOEHHbIX pesie
KOMMYymauyuu Hazpy30K:

padhmk paboTbl 06LIYHOM CONHEYHON CUCTEMBI U «NPaBUMbHON» CONTHEYHOW CUCTEMBI C YCTaHOBMEHHOW MoLLHOCTLI0 CI
1500 — 2000 BT B kapKuii MIOHbCKUIA CONHEYHBIN OEHb.
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B 3aknoyeHnn oTMeTum, 4To AN aHeprocbepexeHns (4To 0COBEHHO BaXKHO NPU aBTOHOMUM) fyyLUe UCNOMNb30BaThb
3HEProHe3aBMUCUMbIE CEMTUKUN (Hanpumep, xene3obeToHHble cenTukm “OcuHa’)
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FTAPAHTUIHbBIE OBA3ATE/IbCTBA

a) [IpomaBen rapaHTUPYET, YTO KYIUICHHOC HM3JICIHE HE COACPIKUT MEXAaHMYCCKHX MOBPEKICHUN M COOTBETCTBYET
MACMOPTHBIM XapaKTEPUCTUKAM.
0) ['apaHTHITHEIA CPOK — 12MecsIIeB co JHS NPOIaXH, HO He Oomee 16 MecsIeB ¢ 1aThl U3TOTOBJICHUS.

TapanTtuitapie 00s3aTeIbCTBA HE PACIIPOCTPAHSIIOTCS Ha!

* [ToBpexieHus, NPUYUHEHHBIE TPO30BBIM Pa3psIIOM;

* [ToBpexx1eHNs, BbI3BaHHbIE HEMPaBUIILHON YCTAaHOBKOI (HEIpaBUIIbHOE MOJKIIOUEHHE);
* [ToBpexeHNs, BEI3BAHHBIC HETPABHIIBHBIM ITOJKITIOUCHUEM K aKKyMYJIATOPaM;

* [ToBpesxieHns, BRI3BAaHHBIC SKCIUTyaTaIllel N3AeIHsI B TOMEIIICHHH ¢ BEICOKOW BIa)KHOCTHIO H/MIIH TOTIaJaHuEeM
JKUJIKOCTEH Ha/BHYTPh MPUOOPA;

B) ['apanTtnitaeie obs3aTenscTBa [IpogaBiia He pacmpoCTPaHSIOTCS Ha CIydad MOBPEXKICHUS W3/ENNS BCIICACTBHE
MOMaJaHusl B HETO MOCTOPOHHUX NPEIMETOB, HACEKOMBIX M XHIKOCTEH, a Takxke HecoOmozaeHus [lokynarenem ycnoBuit
SKCILTyaTalluu U3JEusl, 1 Mep 0€30MacHOCTH, PeJyCMOTpeHHbIX [TacnopTroM u3nenus.

r) [Ipon3BoauTens U mpoaaBel] U3AeINi He HECET OTBETCTBEHHOCTH 3a NMPSIMOM WJIM KOCBEHHBIN yIiepO, CBsI3aHHBII
C 3KCIITyaTaluel H3enus, B TOM YHCIe TPEThUM JTHLaM.

IIpaBu/ia no4ToBOI NepecbUIKU (VI BO3BPATA B PEMOHT)
1)3anpeLaeTca, BbiCblIaTb U3AENNE HA Apyrue agpeca no r. Mockse (CTOPOHHUMM dUpMamMU-NepeBo3UMKaMMU,
Kpome KomnaHuu "AsToTpenanHr" nan "HKengopakcneanuma™ nam "HKengopAnbaHc", ecnm nHoe He 6bia1o
cornacoBaHo. ®npma "MuKpoAPT" NPUHMMAET NOCbIIKMA TONbKO OTNPaB/EHHbIE MOYTOM UK NpULIEALWNE Ha CKNaabl
KOMMNaHuuM-nepeBo3unka "AstotpenamHr" unm "Hengopakcneanuma" nnm "KengopAnbaHc".

2) 3anpewaeTca BbICblAaTb MO NoyTe 6e3 HaanexKallen ynakosku (B KOpobKe C NEHONNACTOBLIMM YrOAKaMMU UK
A0NONHUTENbHO B 6onee KPynHOM KOpPobKe, CO BCeX CTOPOH 06/10KEeHHOM coem MArKon Bymarn ~5cm). Ceepxy
OKOHYaTENIbHOM YNaKOBKM (Ha MELLKOBWHY, €C/IM NOCbIIKa 061uK1Ta), B COOTBETCTBYIOLLEM MECTE, MPUKIEUTb HAZMMCh
"BHUMAHMUE! BEPX. HE MEPEBOPAYUBATb U HE BPOCATb!"

B NpoTMBHOM C/ly4ae, peMOHT ByZeT NAaTHbIM, BK/IOYAA NOBPEKAEHUA HAHECEHHbIE NO BUHE MOYTOBOM CYKObI
B0 TPAHCNOPTHOM KOMMNaHMe.

3) B NOCbINKY C NPUBOPOM BNOKUTL MPETEH3UOHHOE MUCbMO C ONMCaHMEM HEeUCNPaBHOCTU (B KOTOPOM HeobxoaAnMo
YyKasaTb:

— EMKOCTb NOAKNIOYEHHbIX aKKYMY/IATOPOB;

— Bblna nn noaxntodeHa cetb 220 B?

—4YTO NOAKAOYMAN Ha BbIxOae?

— 6bl1 M NOAKNIOYEH KaKON-NMB0 reHepaTop HENOCPEACTBEHHO K aKKyMynsTopam?

— B KAKOM pexkmme 1 B Kako momeHT ECO Heprua MPPT.Pro Bbiwen 13 cTpona?

Tak»Ke B NoCbiNKy ¢ npubopom Bnoxkutb KOMUIKO nocnegHeit ctpaHuubl 0610XKKK nacnopra.
BAXHO!!! Cam nacnopt gonKeH ocratbca y Bac.

B conpoBoantensHom nucbme 06s3atenbHo yKaxkute @O nonyyatens nocae peMoHTa, KOHTaKTHbI HOMep
TenedoHa, ropos nonyyatens. B cnyuyae HErapaHTUIMHOrO peMoHTa YKaXKuTe agpec 31eKTPOHHOM noyTbl (e-mail) ans
BbICTaB/IeHMA CYETA Ha ONaTy. YKaxuTe cepuio U Homep nacrnopTa(npu oTnpaske Kak ¢u3. anuo), ambo MHH/KMN
opraHusaumu(npu oTnpasBKe Kak 1op. 1LO)

5) O coCToAHUM peMOHTa MOXHO y3HaTb No3BoHUB B 000 "MuKpoAPT" (499) 180-8598 (1M1 MHOroKaHaAbHbIN
TenedoH: (495) 504-2025) 1 HazBaB Homep NpUbopa, UK YKa3aB ero (M HazBaHMe HaceEHHOro NyHKTa OTNpPaBuUTeNa)
B MHTEpHEeT Ha http://s.microart.ru/map

6) OTNpaBKy B PEMOHT NPOM3BOAUTL YEPEe3 TPAHCNOPTHbIE KOMMNAHUKM CM. NYHKT N2 1, inbo npusesT 1 caatb
npubop camocToATeNbHO Mo agpecy: r. MockBa, yi. MBoBas, A0om 2, KOMHaTa 43 (LoKobHbIN 3Tax), 000
"MuKpoApT", c 11 go 18 no pabounum aHam.



TAPAHTUAHbLIA TANOH

Ha cojiHeYHbIH KoHTpOoIep ECOJneprusa MPPT.PRO

000 « MukpoAPT»

[Hata nponaxu ToBapa

Lena

[loanuce npoaaBua

Jara nzrotoBnenus ToBapa

S/N:

TapanTtuitaerii cpok — 1 rox co AHA mpogaku, HO He O6onee 1 roma 1 4X MecsIeB C JaThl H3TOTOBICHUS.
Cpok ciryx05I ipubopa — 6 NeT.

I"apanTuitHeIi peMoHT (naTa)

I"apanTuitHbIi peMoHT (naTa)

I"apanTuitHeIi peMoHT (1aTa)

lMpumeyaHue:
apaHmuliHbIl peMoHm npou3eoduMCs Npu Hanuyuu nedamu ¢pupmbi, damel npPodaxu 8 2apaHmMuUUHOM maJsioHe u nodnucu npodasya.
FapanmulHeIl (6ecrnnamHbil) peMOHM He npou3sodumcsi Npu HapyweHUU Hacmosiwel UHCMPYKUUU Mo 3KCrlyamauyuu, HapyweHuu
oMb unu UHO20 8MeWwameribcimea 8 KOHCMPYKUUIO.

Mo noBoay pemoHTa obpaluaTbes no Ten.: +7(499) 180-40-91, +7(499)180-85-98



