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1 OIIMCAHUME 1 PABOTA

1.1 Ha3navenmue

Hctounuk nutanusi PS-3010PL2 (nanee «MCTOYHUK MUTAHUS») SIBIISIETCS. IPOrpaM-
MUPYEMBIM HUCTOYHUKOM MOCTOSIHHOTO TOKa W MPEIHAa3HAYEH ISl TUTAHUS 3JIEKTPOHHBIX
YCTPOMCTB Pa3IuYHOr0 HA3HAYCHMUSI.

W cTOYHMK TUTAaHUSI MOXKET UCTIOIb30BAThCS B KAYECTBE UCTOUHMKA CTAOUIILHOTO
HaIpPsHKEHUS! WK CTA0UIIBHOTO TOKA.

1.2 TexHu4ecKkue XapaKTepUCTHKH

1.2.1 TexHu4yeckure XxapakTEPUCTUKN UCTOUHHUKA MUTAHUS TIPUBEICHBI B Tabuiie 1.

Tabnuna 1. Texanueckne xapaKTepUCTHKU

HaunMeHoBaHue napamerpa 3HaueHue
MaxkcumasnbHasi BBIXOJHAsI MOITHOCTD 200BT
MaxkcuMalIbHO TOITyCTUMOE HaIlpsiKe- +31B
HUE HA BBIXOJHBIX KJIeMMax
Jlvana3oH yCTaHOBKHM BBIXOJIHOTO Ha- 10mB-30B
PSHKSHMUS
JIMCKpPETHOCTh YCTAaHOBKH BBIXOJIHOTO 10mB
HaNPSHKEHUS
[TorpemHocTh YCTaHOBKH BBIXOJHOTO +(0,2%+20 mB)
HanpsDKeHus1, He 0oJiee
Ilynpcanyuu BBIXOJHOTO HANPSKEHUS 3 MB rms
(pexxum CV), He Gomee
JlnanazoH yCTaHOBKM BBIXOJHOTO TOKa 5-9999mA
JIMCKpPETHOCTh YCTAaHOBKH BBIXOIHOTO IMA
TOKa
[TorpemHocTh YCTAHOBKH BBIXOIHOTO +(0,4%+8 MA)
TOKa, He OoJiee
[lynpcannu BBIXOJHOTO TOKA (PEKUM 2 MA rms
CC), ne O6oiee
JlnanazoH U3MEpEHUs BBIXOIHOTO Ha- 0-30B
TIPSIKEHUS
JIMCKpETHOCTh U3MEPEHUS BBIXOHOTO 10mB
HaNPSHKEHUS




HaumenoBanue napamerpa

3HadyeHue

[TorpemHocTh U3MEPEHUS BBIXOTHOTO +(0,3%+20 mB)
HaIpsDKEHUs, He Ooee

Jlnama3zoH nu3mepeHus BbIXOJHOTO TOKa 0-9999MmA
JIMCKPETHOCTh U3MEPEHUS BHIXOTHOTO 1MB
TOKa

[TorpemHoCcTh U3MEPEHUS BHIXOTHOTO +(0,4%+8 MA)
TOKa, HE 0oee

["abapuTsl, JIxI11xB 140x63x60 MM
Macca, He Ooiee 0,3 xr

1.2.2 TlapaMeTpbl TOYHOCTHU MPOBEPSIIOTCA MPH TEMIIEPAType OKPYKAIOUIeH Cpeibl
25°C+5°C, nociie mpeABapHUTEIBHOIO TPOrpeBa B TEYEHUE HE MEHEE 15 MUHYT;
1.2.3 Ilpu pnurtenbHON paboTe MpH BBIXOAHOM Toke Ooisiee 4 A, BO3MOXKHA JIOTOJ-

HUTEJIbHAS MOTPEIIHOCTh YCTAHOBKM M M3MEPEHUsS BBIXOJHOrO HampsbkeHus 1o +10MmB,

06y0HOBHCHHaﬂ Harp€BOM BLIXOJHBIX KJICMM.

1.3 Opransl ynpasjeHusl U UHAUKALUU

PacnonoxxeHne 371eMEeHTOB MHAMKALMHU U YIIPABIEHUS [TOKa3aHO HA PUCYHKE 1.
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HanmenoBaHue opraHoB ynpaBieHUs U HHAUKAIUH:

1,6 — uaaukaTopsl CV u CC cOOTBETCTBEHHO;

2,3 — 3HKOJEphl YCTAHOBKH BBIXOJHOTO HAIPSIKCHHUS M OTPAHUUYCHUS] BBIXOJIHOTO
TOKa COOTBETCTBEHHO);

4 — BBIKJIIOYATEIIH TUTAHUS;

5 — KHOIKa BKJIIOYEHHS/BBIKIIOYECHHUS BBIX0JIA;

7 — KJI€MMBI JIJIS TIOJIKJTFOYEHUS HAarPY3KHU;

8 — nucriel Toka, 3HaUeHUE TOKa 0TOOpaKaeTCs B aMIlepax;

O — nucrel HanpspKeHUs, 3HaYeHUE HaIPsDKEHUS 0TOOpaXKaeTcsl B BOJIbTaX.

1.4 YcrpoiicTBo 1 padora

1.4.1 B ucTtouHuKe MUTAaHUS UCIOJIb3YeTCSI MHOTOYPOBHEBas CHCTeMa Tpeodpas3o-
BaHUs HaNPsKEHUSI.

CeTeBoe MepeMEHHOE HAIPsHKEHHUE MPeoOpa3yeTcsi PE30HAHCHBIM HMMITYJIbCHBIM
npeobpazoBarenem LLC B moCTOsSIHHOE CTa0MIM3UPOBAHHOE HANPSKEHUE.

Jlis CHMKEHUSI TEIUIOBBIX MOTEPh Ha PEryJIUPYIOIIEM 3JEMEHTE MOCTOSIHHOE Ha-
npspkeHue npeodpasyercsa Step-down mpeobpazoBaTeneM ¢ CHHXPOHHBIM BBIIPSIMICHUEM
B CTAOMJIM3MPOBAHHOE HAIPSDKEHUE, KOTOpoe Ha 1-3 BoibTa OOJIBLIE BBIXOJHOTO Hamps-
HKEHMSL.

TouHoe perynupoBaHuEe BBIXOJHOTO HANPSDKEHUS M TOKa 00ECIeYMBACTCS JTMHEH-
HBIM CTaOMJIM3aTOPOM C KOHTYPOM CTAOMJIM3AIMK HANPSXKEHUS U TOKA. 3HAUYE€HHUS BBIXO/I-
HOT'O HampsKEHUS U TOKAa 3aJal0TCS COOTBETCTBYIOUIMM ONOPHBIMU HAIPSHKEHUSMH, KO-
TOpble (POPMUPYIOTCS YNPABISAIOLIUM MUKPOKOHTPOJUIEPOM C HUCIIOJIB30BAHUEM BCTPOCH-
Horo ITAIL

W3MepeHne BBIXOIHBIX HANPSHKEHUS U TOKA OCYIIECTBISIETCS YIPABIAIOMIUM MHUK-

POKOHTPOJUIEPOM C KCIIOIb30BaHuEM BcTpoeHHOro ALIIT.

1.4.2 VictouHuk nutanusi QyHKIIMOHUPYET B CIEIYIOUIUX PEKUMAX:
- pexuM ctabuinzanuu HanpspkeHust CV (Harpyska MoJIKJII0UeHa);
- pexum ctabmmzaruu Toka CC (Harpy3ka moakiIrodYeHa);

- pexumM Off (Harpy3ka OTKJIIOYEHA).

[Tepexon mexny pesxxumamu CC u CV ocylecTBIsSETCS aBTOMATUYECKU.



B pexxume CV ucTOYHUK nUTaHUs pabOTaeT, KOrja BbIXOAHOW TOK MEHbIIE yCTa-
HOBJICHHOTO 3HAYEHHUS OTpaHUYEHMs TOKa. B 3TOM pekrme MCTOYHMK MUTAaHUS TOIJEp-
YKUBAET MMOCTOSIHHOE HAIPSKEHUE Ha BBIXOJIE.

B pexxume CV Ha nuciijiee HampspKeHHS O0TOOpa)kaeTcsl 3HAU€HUE YCTAHOBIIEHHOTO
BBIXO/JIHOTO HANpsDKEHUs, Ha JHCIUIEE TOKa OTOOpakaeTcs 3HAUYE€HHWE M3MEPEHHOTO BbI-
XOJTHOTO TOKa, MPU 3TOM cBeTUTCS uHANKaTop CV.

Korma BbIXOJHOM TOK CTaHOBUTCS PaBHBIM 3HAYEHUIO YCTAHOBJIEHHOTO OTpaHUYe-
HUS, ICTOYHUK NUTaHUs nepexoauT B pexxum CC, oOecrieynBas MOCTOSSHHBIM BBIXOAHOU
TOK 3a CUET CHUYKEHUS BBIXOJHOTO HAIPSKEHHUS.

B pexume CC Ha aucriee HanpsoKEHUST 0TOOpakaeTesl 3HaYeHHE U3MEPEHHOTO BhI-
XOJTHOTO HampsHKeHUs, Ha UCIUIeEe TOKa OTOOpa)kaeTcsl 3HaUeHUE YCTaHOBJIEHHOTO Orpa-
HUYEHUS BBIXOJHOTO TOKa, MpHU 3ToM cBeTutcst uuaukatop CC.

B pexume Off Ha aucmiiee HanmpsiKEHUs 0TOOpaXkaeTcs 3HAYEHUE YCTAaHOBJIEHHOTO
BBIXO/IHOTO HAMpPSKEHUS], HA UCIUIEe TOKa OTOOpa)KaeTcsl 3HAaU€HHE YCTAaHOBIEHHOTO OT-
paHu4eHus BbIXOAHOro Toka, nHAMKaTopsl CC n CV npu 3TOM HE CBETSTCS.

ITepexon B pexxum Off ocymectBisgercsa u3 pexxumoB CC unu CV HaxkaTheM KHOII-
ku Off/On.

1.4.3 B pexxume Off Harpy3ka OTKJII0UAETCsl OT CUJIOBBIX I€MIe NCTOYHMUKA TUTAHUS
MO JIMHUM MOJIOKUTENBHON U OTPUILIATENBHOMN MOJSIPHOCTH, MPU 3TOM K BBIXOJHBIM KJIEM-
MaM OCTaloTCs MOJKIIIOUEHBI LEMU OOpaTHOM CBSI3U IO HANPSHKEHUIO COMPOTHBIIEHUEM

npumepHo 200xkOm.

1.4.4 B uCTOYHHKE MCHOJIB3YETCA aKTUBHOE OXJAXKJEHHUE TEIJIOOTBOAA JINHEWHOIO
ctabunuzaTopa. YMpaBlIe€HUE CKOPOCTHIO BPAILIEHUS BEHTUISTOPA OCYLIECTBISIETCS IO
CUTHAQJIy JaTYMKa TEMIIEpaTypbl, HEIIOCPEICTBEHHO YCTAaHOBJIEHHOTO Ha TEIJIOOTBOJE, U
TEIUIOBOM MOJENIN TEpMOUHTEp(delica TpPaH3UCTOPOB JIMHEMHOTO CTaOUIN3aTOpa.

IIpyn HM3KOM Temmeparype TEIIOOTBOJA BEHTUIISTOP BBIKIKOYEH U NEPUOJUYECKU
BKJIKOYAETCs I yAAIEHUS TEIUIOrO BO3AyXa U3 KOpIyca.

[Tpu mpeBblIEHUU TeMIEpPaTypbl TEIIOOTBOAA BbIlle pumepHo 75 °C cpabaThiBa-
€T TEIUIOBas 3alllUTa: BBIXOJ OTKJIOYaeTcs, MHTep(eic OIOKUpyeTcs, yCTaHaBIMBAOTCS
MaKcHUMaJbHble 000pOTHl BeHTWIATOpa. lpyu cpabaThiBaHMM TEIIOBOM 3alllUThl HA JIHC-
Iiee HamnpsbkeHus oroOpaxaercs Haanuch Hi t, a Ha nucriee Toka 0ToOpa)kaeTcst TeKy-

1iee 3HaYeHUE TEMIEPATYPBI TEMIO0TBOAA.



1.5 MapkupoBKa U IJIOMOMPOBaHM e

1.5.1 MapkupoBKa HCTOYHUKA MUTAHUS PACIIOJIOKEHA HA 3a{HEN aHENH.

1.5.2 TapanTuitHas uioM0a pacmoaraeTcsi Ha HIbKHEH MOBEPXHOCTH TTproopa.

2 NUCITIOJIb3OBAHMUE 110 HASHAYEHUIO

2.1.1 UcToyHuK nUTaHUs NpeIHA3HAYEH I UCTOJIb30BaHUS B CTAllMOHAPHBIX YyC-
JIOBUAX CO CIEAYIOIIMMU [TapaMETPAMMU:

- TEMIIEpaTypa okpyxatomiei cpeasl ot 1 1o 40 °C;

- BIIAYKHOCTH OKpYyxatoiiero Bozayxa ot 30 1o 80% 6e3 koHaeHcamy;

- BBICOTa HaJ ypoBHEM Mops He 6onee 3000 m.

[TapameTpsl TOYHOCTH TOJEPIKAHUS U U3MEPEHHSI BRIXOHBIX MMApaMeTPOB oOecte-
YUBAIOTCS MIPU TEMIIEpaType OKpysKaroieu cpeant 255 °C.

2.1.2 He nmomyckaercsi HCHOJIb30BAHUE MCTOYHWKA MUTAHUS B 3albUICHHBIX MOMeE-
IICHUAX, OCOOEHHO B TMOMEIIEHHUSAX B KOTOPHIX BO3MOXKHO OCEIaHWE€ TOKOMPOBOIAIICH

IIBLJIN.

2.2 Ucnoab30BaHue U31eJ1us

2.2.1 Tlepen ucmonpb30BaHUEM WCTOYHHMKA MUTAHUS HEOOXOAMMO BBIIEPKATh €T0 B
YCJIOBUSIX NPUMEHEHHSI HE MEHEE OJIHOTO 4aca €CJIM UCTOYHUK IUTAHUSA XPAHWICS MpHU
MOJIOKUTEIIBHON TEMIIEPATYPE U HE MEHEE JBYX YaCOB €CJIM UCTOYHHUK MUTAHUSI XPAHUICS
Py OTPHULIATEILHON TeMIIepaType.

[TonkmroueHre ceTeBOro Kadensl MUTaHUs K UCTOYHUKY MUTaHUS HEOOXOJAUMO BHI-

IIOJHATDH B BBIKIIFOUCHHOM ITOJOXCHHNHN BBIKJIIOYATCIIA ITMTAHU .

2.2.2 Bxniouenue ucmoyHuka numaHnus

BxitoueHne ucTouHrKa MUTaHUS OCYLIECTBIISIETCS BBIKIIFOUATEIEM TUTAHUS.

Jlia BKIIIOUEHUSI HEOOXOJUMO YCTAHOBUTD €T0 B MOJIOKEHUE «I».

[Tocne BkIrOYEHUS Ha BpeMsI IOATOTOBKM HUCTOYHUKA IIUTAHUS K pabOTe MHIUKATO-
pel CV u CC cBATATCSA, HA QHUCIUIEAX BBIXOJHOIO HANPSKEHHUS UM TOKAa KPATKOBPEMEHHO
oToOpaxkaeTcs: Ha JAWCIIee HampspkeHHs Bepcus 'mpomuBku' (SW), Ha qucmiiee TOkKa

Bepcus anmnapaTHoi miatdopmsl (HW).



[Tpu roroBHOCTH MCTOYHUKA NUTaHus K padote unaukatopsl CC u CV racHyr, uc-

TOYHUK MMUTAHUS NEepexoauT B pexxkum Off.

2.2.3 Yemanoska 8b1x00HbIX napamempos, noOKI0YeHUe/OMKI0YeHUe HaA2py3KU

YcraHoBKa BBIXOJTHOTO HANPSDKCHHS/TOKA 00ECIEYMBACTCS B JIFOOOM U3 PEKHMOB
pabotel ucrounuka nutanus CC uwmu CV, nMeeTrcst 1Ba pekuMa HaCTPOUKH TapaMeTPOB C
BXOJIOM TIOJIPEKUM yCTaHOBKH U 0e3 Bxojaa. HacTpoiika pexuma oCymecTBIsIeTCs B MOJIb-

30BaTCIbCKOM MCHIO.

Hacmpoiika napamempogé ¢ 6x000m 6 ROOpeIHcUM yCmaHo8Ku napamempos

Jlst BXOZa B IOAPEKUM YCTAHOBKH BBIXOJAHOTO HAIPSIKEHUS HEOOXOIMMO KPaTKO-
BPEMEHHO Ha)KaTh HA HKOJIEP PETYJHMPOBKU HanpspkeHus. [Ipu 3ToM Ha quciuiee BBIXOI-
HOTO HampsDKEHHS OyZeT 0TOOpakaThCs TEKYIee 3HAYCHUE YCTAHOBJICHHOTO BBIXOJIHOTO
HaIPsDKEHUS, @ TEKYITUN PEryJIupyeMblil pa3psi Oy1eT MUTaTh.

N3MeHeHHne BBIXOIHOTO HaIpPSHKEHUS OCYILIECTBISACTCS BPAIICHUEM 3HKOJIepa yCTa-
HOBKH BBIXOJIHOT'O HAINPSIKEHHUS BJICBO (YMEHBIICHUE) WA BIIPABO (YBEJIMYEHHUE).

CMeHa peryampyemMoro paspsiia OCylIECTBIISIETCS HAKATHEM Ha SHKOJAEP YCTaHOBKU
BBIXOJIHOTO HampsikeHust. CMeHa pa3psiia OCYLIECTBIISIETCS 110 KOJbILY.

Brixon u3 noapexxumMa peryJMpoBKH BBIXOJAHOTO HAMPSIKEHUS OCYILECTBISCTCS aB-
TOMATUYECKH, €CJIM PHKOJIEP PETYJIUPOBKH BBIXOAHOTO HAMPSKEHUS HE BPAIaeTCs U HE
HA)KMMAETCS B TECUEHUE PUMEPHO BOCBMHU CEKYH/I.

YcTaHOBKA OrpaHUYEHUS BBIXOJHOTO TOKA OCYIIECTBIISIETCS AaHAJOTHYHO YCTAHOBKE
BBIXOJITHOT'O HAIPSKEHUA, PU 3TOM HCIIOJIB3YETCSl SHKOAEP YCTAHOBKU OIPaHUYCHUS BbI-

XOOHOI'O TOKa U ,Z[PICHJICﬁ BBIXOJHOT'O TOKaA.

Hacmpoiika napamempog 6e3 6xo00a 8 nOOpe HcumM yCmaHo8KU Rapamempos

N3MeHeHrne BBIXOJAHOTO HAMPSHKEHUS/TOKA OCYIIECTBISIETCS BPAILIEHUEM 3HKOJAEpA
YCTAHOBKH BBIXOJHOTO HAIPSKEHUSI/TOKA BJIEBO (YMEHBIIIEHHE) WJIM BIPaBoO (yBEIU4Ye-
HHE).

CMeHa peryimpyeMoro paspsiia OCYIIECTBISCTCS HakaTHeM Ha sHKojep. CMmeHa
paspsiia OCYUIECTBISAETCS MO KOJbILY.

[Tocne moBopoTa 3HKOAEpA WJIM €r0 Ha)KaThsli Ha BpeMsl 3aJlaHHOE MapamMeTpoOM
"Bpemst peryaupoBKH mapamMeTpoB” OyAeT MUTaTh TEKYIIUN peryaupyemsbiil paspsa. [lpu
ATOM Ha JUCILJIee YCTaHABIMBAEMOTO mapameTpa OyAeT 0TOOpaKaThCsl TEKyIlee 3HAUCHNE

YCTAaHOBJICHHOI'O ITapaMeETpa.



BxuroueHne/BBIKIIIOUEHUE BBIXOAA OCYIIECTBIISICTCS KPAaTKOBPEMEHHBIM HaXKaTHEM
kHOnKM Off/On. Ilpu BKJIIOUEHUHN BBIXOJIA UCTOYHMK MUTAHMS MEPEXOJUT B OJUH U3 pe-

*kumMoB CC wim CV, nipu BBIKIIIOYEHUH B PEKUM BBIKJIFOUEHHOTO BbixoAa (Off).

2.2.4 Iloopesicum omobpadxicenus usmeperno2o Hanpsicerus 6 pedcume CV

Jlia kanmOpoBKM INpeoOpa3oBaTessi peaju30BaH MOJAPEKUM OTOOpaXKEHHs] H3Me-
peHHOro HanpsbkeHus B pexxume CV.

Jly1d BX0/1a B JaHHBIN OAPERUM HE00X0AUMO B pexxume CV HaxxaTh U yiepKUBaTh
B T€4eHUE NpUMeEpHO 15-20 cexyH[ 3HKOIep YCTAaHOBKHU BBIXOAHOTO HAMPSKEHHUS.

ITpu Bxoxae B noapexxum nHaukarop CV HauMHAeT MUraTh C 4aCTOTOM MPUMEPHO 2
I

COpoc nmoapexuma OCyIIecTBIsAeTCs pH nepexojie B pexum Off.

2.2.5 Hoopesicum omobpadxcenus usmepernozo moxa 6 pesicume CC

JInst kKannOpOBKHM MCTOYHUKA MMUTAHUS PEATM30BAH TOJIPEKUM OTOOPAKEHUS U3MeE-
penHoro Toka B pexxume CC.

Jlst BXo/1a B TaHHBIN MOAPEKUM HeoOxoaumMo B pexkume CC HaxaTh U yAEp>KUBATh
B TeUeHUE NMpUMEPHO 15-20 cexyH1 SJHKOAEP YCTAaHOBKU BBIXOJIHOTO TOKA.

ITpu Bxozae B nonapexum nHaukatop CC HauMHAET MUTaTh C YaCTOTOW MPUMEPHO 2

['m.

COpoc noapexuma OCyIIeCTBIsAeTCs pH nepexojie B pexum Off.

2.2.6 Ilookntouenue nazpy3xu

Harpy3ky nmoakito4aroT K BBIXOJHBIM KJI€MMaM B COOTBETCTBHM C YKa3aHHOMU MO-
JSIPHOCTHIO.

[Tpu moakI0OUeHUH UCTOYHUKA MUTAHUS K UCTOYHUKY DJIC (akKyMmyssiTOpbl, 3apsi-
YKEHHbIE KOHJEHCATOPhI, IPYrU€ MCTOUYHHUKU MUTAHUS) HEOOXOAMMO COOJIIOAATh MOJSp-
HOCTb MOJKJIFOUEHHUS.

[Tpu HecoOMOAEHUH MOSIPHOCTH MOKIIIOUEHUSI MOKET cpabaThIiBaTh 3allUTa OT
HANPsDKEHUsT 00paTHOM MOJISIPHOCTH, MIPH 3TOM Ha JMCIIEE HAMPSHKEHUS] 0TOOpaXkaroTcs

CHUMBOIJIBI ----.

2.2.7Hapaﬂﬂ€]le0€ U nocneoosamesibHoe coeOUHeHue UCMOYHUKOE NUMAHUS
I[aHHBII\/'I HNCTOYHHUK IMUTAHWA AJOITYCKACT MapalIC/IbHOC M IMMOCJICA0BATCILHOC COCAN-

HCHHC C TAKHUMH KC WU APYTUMHN UCTOYHUKAMU ITUTAHHA.



[TapannenbHOe COEIMHEHUE BBIMOIHAETCS OOIIECPUHATHIMU CIOCOOaMU Mapal-
JIEIBHOTO COEIMHEHUS JJa00PATOPHBIX UCTOYHUKOB MUTAHUSA, IIPU ITOM HE PEKOMEHYETCS
COEIMHSTh UCTOYHUKHU MUTAHUS HA BBIXOJHBIX KJIEMMaX, COCMHEHUE JI0JKHO OCYIIECTB-
JSITHCSI HA HArpy3Ke.

[Tpu mocnenoBaTenbHOM COSTUHEHUN HEOOXOIMMO OTKIIFOUUTH 3alTUTy OT Meperno-
JIOCOBKM JTAHHOTO MCTOYHHMKA MUTAHUS MPU 3TOM OIPAaHUYEHUE TOKA, YCTAHOBJIEHHOE Ha
JIPYTUX UCTOYHMKAX MUTAHUS, HE IOJKHO MPEBBIIIATh YCTAHOBIEHHOE ONPAaHUYEHUE TOKA
JAHHOTO MCTOYHMKA MUTAHUS, a UCIOJb30BaHUE UCTOUYHUKOB MUTAHUSI 0€3 OrpaHUYCHMUS
TOKa HE JOIyCKAETCH.

[Ipu mocnenoBaTeIbHOM COCIMHEHUU JIBYX JAHHBIX MCTOYHUKOB MUTAHUS 3aAIIUTY
OT MEPENoJIIOCOBKU JOCTAaTOYHO OTKIIOYHUTH TOJIBKO Ha OJHOM IMpeoOpasoBarene, mpu
ATOM JUIsl TOAKJIIOYEHUSI HAarpy3ku HeoOxoaumo cHavana nepesectd B pexxum CV/CC uc-
TOYHHMK MUTAHUS C BKIOYEHHOM 3alIUTOMN, a 3aT€M C BBIKIIOYEHHOM, OTKIIIOUEHHUE HEOO-

XOAWMO BBITIOJIHATH B TOM K€ IOPAAKE.

2.2.8 @ynxyusa "Boremmemp"

B nannoii Bepcun [10 peanuzoBana ¢pynkuus "Bonbrmep" — oToOpaykeHne Ha JucC-
1iee HaMpsHKEHUsSI U3MEPEHHOTO HAPSKEHUS.

@DyHKIUS UMEET ABa COCTOSHUS (KOJa):

- 0 unu "BonpT™meTp-0" — QyHKIMSA HEaKTUBHA, BCET1a BHIKIIOUEHA;

- 1 wmm "Bombrmep-1" — BKITIOUEHNE/BBHIKIIIOUCHHE (DYHKIIMH OCYIIECTBIISICTCS Ha-
KaTUEM U yJIepKaHUEeM PHKO/Iepa HanpshKeHUs Ha BpeMmsi, 3aanHoe mapamerpom PUOS.

Korga ¢ynkuus "BonbrMmeTp" BKIIOUEHA Ha AMCIUIEE HANPSHKEHUS OTOOpa)kaeTcs
m3MepernHoe AILIIIl nanpspkenue, npu 3ToM B pesxkume Off muraer gecsituyHasi TOouka, B

pexume CV muraer uaaukarop CV.

2.2.9 @yuxyusa moxosoti sauumuol "Tpuceep”

B nannoit Bepcuu 10 peanuzoBana GyHKIMS TOKOBOM 3ammThl "Tpurrep” — aBTO-
MaTtudeckuii nepexos B pexkum Off npu nepexone B pexum CC.

[Ipu npeBbIlIEHUU 33JJAHHOTO TOKA UCTOYHUK MUTAHUS aBTOMATHYECKH MEPEXOJUT
B pexxuM CC, npu 3ToM ecnu ¢yHkius "Tpurrep” akTuBHA, TO Yepe3 3aJaHHOE TOJIB30Ba-
TEJIEM BPEMsI UCTOYHUK MHUTAHUS aBTOMAaTUYECKH nepexoauT B pexum Off (Harpyska oT-

KJIIOYaeTcs).
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[Tpu aBTOMaTnueckoM nepexoae u3 pexuma CC B pexxum Off unaukarop CC mura-
€T ¢ yacToTod mpumepHo 2 ', undpopmupys o cpabaTeiBaHuM 3auuThl. s cOpoca UH-
JUKALIMY HEOOXOJUMO KPYTHYTh SHKOEP TOKA.

Hactpoiika pexxuma "Tpurrep" ocymecTBiIsieTCsl B OJIb30BATEILCKOM U ONEPATHUB-
HOM MEHIO M MUMEET JIBE MIapaMeTpa: CTaTyC PeXUMa aKTHBEH/HEAKTUBEH U BPEMEHHOM Ma-
pamerp.

BpemeHHOlI nmapaMeTp OINpenenseT 4yepe3 Kakoe BpeMs IOCJE MEPEXofa B PEKUM
CC npubop nepeitaer B pexxum Off (OTKIHOUUT HArpy3Ky), €CJIM BpEMEHHO MapameTp yc-
TAQHOBJIEH HOJIb, TO BPEMS OTKIIFOUEHUSI HArPY3KU MUHUMAJIBHO U COCTABISET 3-5 MC.

Hactpoiika BpemMeHHOT0 mapaMerpa HeoOXoauMa JIJisl UCKIIOUEHHUs "OXKHBIX" cpa-
OaTbhIBAaHUM 3AIUTHI MPU MOAKIIOYEHUN YCTPOMCTB ¢ OOJIBIIMMHU BXOAHBIMU €MKOCTSIMU
U 3apsiie KOTOPBIX TPUOOP KPATKOBPEMEHHO MOXKET NepexoauTh B pexxum CC.

IIpumepHoe Bpemst 3apsiia EMKOCTH B MHJUTMCEKYHAX f,,, MOYKHO OIPEAEIUTH 110

bopmyie:

rae U — HampsKeHUE Ha BBIXOJI€ MCTOYHUKA NMUTAaHUs B BojbTaX, C — BXOAHAs €M-
KOCTh ycTpoicTBa B Muundapagax (mukpodapaast x1000), I - ycTaHOBIEHHOE OTpaHU-
YEHUE TOKA B aMIepax.

BpemenHoii mapamMeTp peKuma M0DKEH ObITh OOJIbIIE PACUETHOTO 3HAYEHUS 1 .

2.2.10 Pesicum asmomamuuecko2o 8KI04eHUs/8bIKII0UeHUs 8bix00a "go"

Jlanuplii  pexxuMm  oOecreyuMBaeT  IUMKIMYECKOE aBTOMAaTHYECKOE  BKIIOYE-
HUE/BBIKJIFOUEHUE BBIXOJA B TEYEHUE 3aJAHHOTO M0JIb30BaTesieM BpeMeHUu. OCHOBHOE Ha-
3HAYEHUE JAHHOTO PEXKMMA — BOCCTAHOBJIIEHUE AaKKYMYJISITOPOB.

VYrpaieHue pexxumMoM "go" OCyIIECTBISECTCS U3 ONEPATUBHOIO MEHIO, MapaMeTphl
cleayronme:

go S — aktuBaiua pexuma: (0 - He akTMBeH, | - AaKTUBEH;
go H — BpeMst BKIIFOUEHHOTO BBIXOJA B CEKYH/IAX;
g0 L — BpeMs BBIKIIIOUEHHOTO BBIXOJa B CEKYH/IaX.
[TopsimoK MCTIOIB30BaHUS PEKUMA:
- YCTaHOBUTH g0 S B 1, HacTpouTk napametpsl go H u go L;
- B pexxume Off Haxxats kHONIKY Off/On;
- mpeoOpazoBaTeb NeperaeT B pexkuM "go";

- U1 BbIXoAa U3 pexxuma "go" B pexum Off Haxxats kHonky Off/On.
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B pexume "go" korma Bwixoj BkitoueH cBetutcsa mHaukarop CV wimm CC, xorna
BBIXOJI BBIKJIFOUEH 00a MHAMKATOpa MoTramieHbl. [Ipu 3TOM mpuUMEpHO KaXIyr CEKYHIy
uHaukaTopbl CV/CC KpaTKOBPEMEHHO TAaCHYT IMPHU BKJIFOYEHHOM BBIXOJIE, U KPaTKOBpE-

MCHHO 3aroparoTcs Ipu BBIKIIFOYCHHOM BBIXOAC.

2.2.11 Pesicum omoobpasicenuss mownocmu"Po"

[Ipu akTHBauMK JAHHOTO pEKHUMa MPU BKIFOYEHHOM BBIXOJE HA JUCILIEE TOKA OTO-
OpaxkaeTcsi TeKyIlas BbIXOIHASI MOILLHOCTh, IPU 3TOM IMEPBbIA CUMBOJI AUCILUIES TOKA OTO-
opaxaertcs P.

MomnocTh oToOpaxkaercs ¢ auckpernocthio 1, 10, 100 MBt u 1BT. luckpeTHOCTH
OTIpe/IeIIsAETCS MOJOKEHUEM JIECATUYHON TOYKH, MpU TUCKpeTHocTH 1MB Touka otobOpa-
»aetcs nociie cumpoia P.

JInst akTUBalUU pexkrma HEeoOXO0MMO B OllepaTUBHOM MeHio mapametrp Po S ycra-

HOBUTH B 3HaUYeHHE 1.

2.2.12 Bnokuposka usmeHneHus: napamempos
J1yst OTOKMPOBKY M3MEHEHUS 3HAUEHU YCTAHOBIIEHHOTO HAIMPSHKEHUS U TOKA B

OMEepaTUBHOM MEHIO HEOOXOIMMO YCTaHOBUTH MapameTp St S B 3HaueHue 1.

2.2.13 BuvikntoueHue ucmounuxa numaHus

BrikaroueHre MCTOYHMKA MUTAaHUS HEOOXOAMMO BBHITIONHATH B pexkume Off (B pe-
’)KHM€ BBIKJIFOUEHHOI'O BBIXO/1A).

JI1st BBIKJTIOYEHUSI UCTOYHHUKA MTUTAHUS HEOOXOIUMO TIEPEBECTH BBIKIIOYATENh TH-
TaHUs B MOJ0KEHHE «O».

[ToBTOpHOE BKJIIOYEHHE MCTOYHUKA HEOOXOJUMO BBIMOJIHATH KOTJAa UCTOYHUK MH-

TaHUA ITOJIHOCTHIO BBIKITIOYHUTCA (HOF&CHYT I/IHI[I/IKaTOpLI), HC paHCC 4YCM 4YCPE3 3-5 CCKYH.

2.2.14 Ilonvzo6amenvckoe MerHo

WM cTOYHMK NUATaHUS UMEET MOJIb30BATENBCKOE MEHIO, MO3BOJISIONICE HACTPAUBATh
HEKOTOPbIE TapaMeTPhl U (PyHKITUH.

Jlns BXO/1a B TIOJI30BATEIHCKOE MEHIO HEOOXO0UMO:

- BBIKJIFOUMTH UCTOUYHUK MUTAHUS;

- HA)XKaTh U YJIEPKUBATh YHKOAEP HANPSIKEHUS;

- BKJIFOYUTh MCTOYHUK TUTAHUS, HA JTUCIUICE HAMPSHKEHUS OYyIeT OTOOpa)kaThCs

Bepcust [10, koTopast 10KHA OBITH HE HUYKE BEPCUU, YKA3aHHOM HA TUTYJIHHOM JIHCTE;
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- YACPXKHUBATb DHKOACP HAXATBIM J0 TCX IIOpa MCTOYHHUK IIMTAHUS HC HCpCﬁHCT B

PEKHUM I10JIb30BATCIBCKOTIO MCHIO M Ha JUCIIICC HAIIPSAXKCHUA HC OTO6paBI/ITCH PUOI,

- OTITYCTUTL DHKOACP HAIIPSIKCHHA.

B mosib30BaTeNbCKOM MEHIO Ha JHCIUIEEe HAIMPSDKEHUS 0TOOpaXkaeTcs HOMEp mapa-

MCTpa, Ha AUCIJICC TOKA 3HAYCHHUC ITapaMcTpa.

CMeHa perynupyemMoro napameTpa ¥ peryJMpoBKa €ro 3Ha4eHHUs! OCYIIECTBISETCA

9HKOJACpaMH HAIPAKCHHUA WM TOKA COOTBETCTBCHHO, aHAJOIMYHO PCTyJIMPOBKE HAIIPAKC-

HHS ¥ TOKQ B OOBIYHOM PEKNME NCTOUHHUKA ITUTAHUS.

[Toce ycTaHOBKH BCEX MapaMeTpOB B TpeOyeMble 3HAUYCHHUS, HEOOXOAMMO BBIMOJ-

HUTb COXPAHCHUC IMapaMETpPOB, AJIA YCro:

- ycranoBuTsh napametrp PUOO;

- HAXKATb U YACPKUBATH DHKOACP TOKA JO TCX IMOKA HHIHUKATOP CC ne MUTHET;,

- OTITYCTUTBb OHKOIECP;

- BHAUYCHHUC CUCTUYMKA YBCIIMIUTCA HA 1.

I[J'I?I nepexoga NCTOYHMUKA MU TAHUS B OOBIYHBIN PEKUM HGO6XOI[I/IMO €I'0 BBIKJIIO-

YUTb U TIOBTOPHO BKJIIOYHUTL.

Tabnuua 2. [lepeuens napamMeTpoB MOJIb30BATEIHCKOIO MEHIO

Koz En. JIlnanma3zon Onucanue

napamerpa

PUOO - 0-9999 CueTunk COXpaHEHUs MapameTPoOB IOJIb30Ba-
TeJsl, THKPEMEHTUPYETCS MPU KaKJIOM CoXpa-
HEHUU napameTpoB. ToJIbKO YTEHHE

PUO1 Ic 5-100 BpewMs perynupoBku nmapaMeTpoB

PUO2 - 0-1 3ammTa OT NepenoJOCOBKHA Ha BBIXOJE:
0 - BBIKJIFOUEHA
| - BKiIFOUEHA

PUO3 lu 0-9999 Hapa0oTka ucToYHMKa MUTaHUS, TOJBKO 4Te-
HUE

PUO4 - Craryc pyHKIMH BOJIBTMETD:
0 - BBIKJIIOUEHA
1 - BKIIrOUEHA

PUOS5 Ic 1-7 Bpewms Bkimtouenust pyakuuu "Boastmerp-1"

PUO6 - Cratyc ¢yHKIUM TOKOBOW 3amuThl "Tpur-
rep':
0 - BBIKITIOUEHA;
1 - BKiIFOUEHA

PUO7 10mc | 0-200 Bpemennoii mapamerp ¢GyHKIIMA TOKOBOHW 3a-
uuthl "Tpurrep"

PUOS - 0-1 PexxuM peryinmpoBKY MTapamMeTPOB:
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Kon

Ex. | JImana3on Onucanue
napamMerpa

0 - ¢ BXOJIOM B PEXHUM PETYJIUPOBKU;
1 - 6e3 BX0/1a B pEXKUM PETYJIUPOBKH

PUO9 - 3-4 PexxnM peryiampoBKu TOKa:
3 - Tpu pa3psaa;
4 - yeTbIpe pazpsaa

PU10 - 0-127 WNuanBuayanbHbIN ceTeBON MASHTU(UKATOD
PUI1 - 128-255 I'pynimoBoii ceTeBol uaeHTUGUKATOP
PU12 MOm | 0-200 Komrniencauusi conpoTuBII€HUS MPOBOIOB

2.2.15 Onepamusnoe menio

McTOYHMK NUTaHUS UMEET ONEPAaTUBHOE MEHIO, UCIIOIb3YEMOE ISl ONEPaTUBHOM
(6€3 BBIKJIFOUEHHS) HACTPOMKH.

W3meHeHus: mapamMeTpoB, BHOCUMbBIE YEpe3 ONEPATUBHOE MEHIO, HE COXPAHSIOTCS B
HHEProHE3aBUCUMON MaMSITH U JEHCTBYIOT TOJIBKO J0 BBIKIIOUEHHS IPUOOpA.

Jl51g BXo/1a B onepaTuBHOE MEHIO HE00X0auMo B pexkuMme Off HaxaTh U yaepKUBaTh
OPUMEPHO 2-5 CeKyH[ 3HKozep Toka. [Ipum BXome B MEHIO Ha JUCIUIEE HANPSHKEHUS OTO-
Opa3uTcs HAAMKUCh rout.

B onepatuBHOM MEHIO Ha AMCIUIEE HANIPSHKEHUST OTOOpa)XKaeTcsl peryjaupyeMblid na-
pameTp, Ha JUCIUIEE TOKA €ro 3HaYEHHE.

CMeHa peryinmpyemMoro napaMerpa OCYyIIECTBIISIETCSI IOBOPOTOM 3HKOJE€pa Hamps-
eHus. PerynmpoBka napameTpa oCyIecTBIISIETCS BPAIEHUEM SHKOEpa TOKA.

[lepeuens mapamMeTpoB NpuBeAeH B TabauUIE 3.

Jlnst BbIXOJ@a M3 ONEPATUBHOTO MEHIO HEOOXOJAMMO YCTAaHOBHUTH rout, HaXKaTb U

YAEPKUBATH SHKOJEP TOKA 2-5 CEKYH]I.

Tabnuna 3. [lapameTpsl onepaTUBHOTO MEHIO

Kon
Onucanue napamerpa
napamMerpa
rout KommneHcanusi COnpoTHBIEHUSI MIPOBO-
JI0B, 3HAYE€HUE COMPOTUBICHHUS B MOM
tr s Cratyc (QYHKIMM TOKOBOW 3alUThHI
"Tpurrep":

O - BBEIKIIIOYECHA;

1 - BKiIrOUEHA

tr t Bpemennoit napamerp (QpyHKIHH TOKO-
BOM 3ammThl "Tpurrep”, neHa paspsaa
10 mc. MakcumansHoe 3HaueHue 200
T.€. 2 C.
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Kon
Onucanue napamerpa
napaMerpa

go S Crartyc pexuma "go'":
O - aKTUBEH,;
1 - HeakTHBEH

go H BpeMst BKIIFOUEHHOTO BBIXOJIa B CEKYH-
Jax

go L Bpemsi BBIKIIOUEHHOrO BBIXOJA B Ce-
KYHJIax

Po S Cratyc pexuma "Po":
O - HeaKTHUBEH;
1 - akTUBEH

St S biiokupoBKa U3MEHEHHS TapaMETPOB:
0 - HeT OJIOKUPOBKH;
1 - 3a670KUpPOBAHO

2.2.16 Komnencayus conpomugienus npogooos

HcTouHuk nuTaHusi UMeeT QYHKIUIO IPOrpaMMHON KOMIIEHCAIIUM COIPOTHBIICHUS
IIPOBOJIOB.

Ha ocHOBaHnU 334aHHOTO WJIM BBIYUCIEHHOTO CONPOTUBIIEHUS MPOBOJAOB UCTOUYHUK
NUTAHMS B PEKUME pPeaJIbHOTO0 BPEMEHHU PaCCUUTHIBAET U BBOAUT HEOOXOIUMBIE MOMPABKU
B kaHaib! LIAIT u ALTL.

MakcumanbHO€ BBIXOJHOE HAIPSHKEHUE UCTOYHHUKA NUTAHUSA C y4ETOM KOMIICHCH-
pytoiei BosbT 106aBku 30,5B.

Hacrpoiika conpoTuBiI€HHs IPOBOAOB OCYLIECTBISAETCS B MOJIb30BATEIHCKOM MEHIO
napametp PU12 unu onepaTUBHOM MEHIO IapaMeTpoM rout.

B onepatuBHOM MEHIO MMEETCS BO3MOXHOCTh KaK PYYHOM YCTAaHOBKM 3HAYEHHS
IIPOBOJIOB, TAK ¥ aBTOMaTU4YECKOT0 U3MEPEHUS.

JlJ11 aBTOMaTHYECKOTr0 U3MEPEHUs HEOOXOAUMO B ONEPaTUBHOM MEHIO YCTAaHOBUTH
napaMeTp rout, MOJAKIIOYUTE MPOBOJA K MPUOOPY U 3aMKHYTh MX CO CTOPOHBI Harpy3KHu.
KpaTtkoBpemenno Haxarb kHonky Off/On, mpubop nepeiaer B pexxuM U3MEPEHUS COIPO-
TUBJIeHUs TpoBoJI0B. Ha Bpems nusmepenust naaukatop CC CBETUTCS U MHUraeT, 0 OKOH-
ganuu usMmepenus nHaukatop CC racHeT, a U3MEPEHHOE CONPOTUBIICHUE IIPOBOJA aBTO-
MaTUYECKH yCTAaHABIMBACTCA B Ka4eCTBE apaMerparout.

BHMUMAHMUE! Bo BpeMs aBTOMaTH4eCKOro U3MEPEHMS CONPOTHUBIICHHS POBOOB
Yepe3 HUX IPOTEKAET TOK OKOJIO 1A, pa3MbIKaTh MPOBOJIAa BO BPEMs UBMEPEHHUS HE JOITyC-
kaercs. [Ipu pa3MblkaHMM MPOBOJIOB BO BPEMs TECTa HA HUX BO3MOKHO IOSIBJIEHUE Ha-

npspbkeHus 1o 10B.
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2.2.17 Cepgucnoe meH0

WCTOYHUK NMUTaHUS UMEET CEPBUCHOE MEHIO, MCIIOJIb3yEMOE JJIsl HACTPOMKU U Ka-
JAUOPOBKM UCTOYHHMKA MUTAHUS [TPU U3TOTOBJIEHUU U PEMOHTE.

Bxon B cepBUCHOE MEHIO OCYILIECTBIISIETCS aHAJIOTUYHO BXOAY B I10JI30BATEIBCKOE
MEHIO, TIPU ATOM HEOOXOUMO HAXKUMATh U yJIEP>KUBATh SHKOAEP TOKa.

[Tpu BXozAe B CEpBHCHOE MEHIO €r0 MmapameTpbl 0ToOpaxkaroTcs B Buae PSxx, rae xx
- HOMEp napamMerpa.

[Topsinok moJIb30BaHUsI CEPBUCHBIM MEHIO ONMCAH B MHCTPYKLMU IO HACTPOMKE U
KaJuOpOBKE MCTOYHHMKA NHUTAHMSI, KOTOpask IOCTaBISAETCS IO OTIEIbHOMY JOIOBO-
pY(KOHTpPAKTy).

BHUMAHMUE! M3meHeHne napaMeTpoB CEPBUCHOTO MEHIO MOXET IMPUBECTH K BbI-

X044y UCTOYHHKA IMMUTAaHUA U3 CTPOA U CHUMACT IrapaHTHUIO.

2.2.18 3amena npeooxpanumens

I[JI}I 3alIUTbI OT IIEPCTPY30K B PA3BEME IMUTAHHA, HAXOOAIICMCA Ha Ba,Z[HCﬁ ITaHEJIN
pubdopa, UCTIOTB3YETCS TIABKHUM MPEOXPAHUTENb.

B HOpManbHBIX yCHOBUSX MPEAOXPAHUTEND HE JOKEH MEPEropaTh, OJHAKO B CIY-
4ae 3HAYUTEIIbHBIX OTKJIOHEHHWM MUTAOLIEr0 HANPSKEHUS BO3MOXKHO IEPETrOpaHUE Ipe-
AOXPAaHUTECIIA, O YEM CBHUACTCIbCTBYCT OTCYTCTBHUEC BKIIIOUCHHA NCTOYHHUKA ITUTAHUS.

I[J'IH 3aMCHBbI IPEAOXPAHUTECIIA HCO6XO,Z[I/IMO BBIKJIFOUUTH NCTOYHUK ITUTAHUA U BbI-
XKIaTh He MeHee 15 cexyHja mociie 4ero, u3Bjiedb Kabelb MUTAHWS W3 pa3beMa MMUTAHUS
VCTOYHUKA IUTAHUSA, U3BJIIEUYb OTCEK MPEAOXPAHUTENA U 3aMEHUTh NPENOXPAHUTEIb, Ha-
XOHHMHﬁCH B knurice. Ilocie gero YCTAHOBUTDb OTCCK IIPCAOXPAHUTECIIA O6paTHO B pa3beM

" IIOJKJIIOYHUTD KaOeJIb MUTaHUS.

2.3 JlelicTBUS NIPU HEMCIIPABHOCTSAX

2.3.1 Ilpu neperopaHuul MpeaoxXpaHUTeNss HEOOXOAUMO 3aMEHUTh €r0 B COOTBETCT-
Buu ¢ 11.2.2.18. Ilepen BKItOUEHNEM MCTOYHHKA MUTAHUS NOCIIE 3aMEHbI IPEAOXPAHUTEIIS
HEOOXOMMO YOEAUThCS, YTO MapaMeTphl MUTAIOUICH CETH COOTBETCTBYIOT TPeOyeMbIM
3HAYEHUSIM.

2.3.2 Ilpu oOHapyXeHMH aHOMaJIbHON pabOThl UCTOYHMKA NMUTAHHUS HEOOXOAMMO
HE3aMEUINTEIBHO €r0 BBIKJIIOYUTH BBIKIIOYATETIEM MUTAHUS U OTKIIOYUTH KaOesib Mmura-
HUSL.

2.3.3 Jlyia rapaHTUIHOTO U MOCJIErapaHTUHHOTO PEMOHTA MCTOYHMKA MUTAHUS He-

06X0,Z[I/IMO 06paTI/ITC}I K IPCAIIPUATHIO-N3IOTOBUTECIIIO.
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2.4 lludposoii kKaHaI

W cTouyHnK MUTaHUsS UMEET rajbBaHUYECKU pasBs3aHHBbIN 1udpoBoi kaHan ¢ TTL
ypoBHsiMu UART (no apaiiBepa RS485) u yposusmu unrepdeiica RS485. TTL UART co-
BMECTHM C ypoBHsMU 3,3 u 5B.

Pazbem 1udpoBoro kanaga HaXOAUTHCS HA 33 JHEN MaHEIN UCTOYHUKA MUTAHMUS.

[TapameTpsl uppoBOro KaHama:

- CKOPOCTD TEPEIAUM, OO/ eeeeuerreeeereeeaereeerrreeesseeesssseeeassseeeassseesssssesessseessnsees 9600;
= PABMED JAHHBIX, OFIT ...eeevveevieeiieeniieenteeeteeeteeeaeeesseesnsseessseessseesnsessnseesnseesnsesennns 8;
= TIPOBEPKA YCTHOCTH ... eeeuvveeereennreeeseeesreesnseessseesseessseeenseessssesssesssessnsessnsessnsns HET.

JIst nuTaHus BHEUIHUX YCTpOUCTB, Hanpumep bluetooth agantepa, B pazbeme nud-
POBOTO KaHala MpPeIyCMOTPEH BBIXOJA MUTaHUs 5B ¢ MakcMMalbHBIM TOKOM Harpy3ku
20MA.

Tabmuia 4. Onrcanue BIBOIOB ITU(PPOBOTO KaHAA

Homep Onucanue
1 RS485 nunus A
2 RS485 nunus B
3 Brixox +5B 20MA
4 GND
5 UART-RX (BXx01 TaHHBIX)
9 UART-TX (BbIXOJ JaHHBIX)

I[JI}I yHpaBJICHUA UCTOYHHUKOM IIUMTAHHA I10 I_II/I(prBOMy KaHally MOXKCET HCIIOJb30-

BaThCs OecriaTHas nporpamma HybridPowerControl winu npyroe ycTpoiicTso.

2.5 OonoBaenne Becrpoernnoro IO

HcToyHMK MUTAHUS MMEET BCTPOCHHBIN 3arpy3uyuK JUisi OOHOBIEHUS BCTPOECHHOIO
[0 ("mpommBku"). Jlig OOHOBJAEHWS  MPOIIMBKK  HUCIIOJB3YETCS  Mporpamma
Stm32FlashlLoader v1.3 unu HOBee pa3pabotku E-core m amanTep 1jIsi MOIKITFOYSHUS UC-
TouHuKa nutanus K [1K.

[ToaxmroueHue aganrepa K UICTOYHUKY MUTAHUS U BXOJl B PEXKUM OOHOBJIEHUS MPO-
HIMBKU CIIEYET BBITIOJIHSTH B CJIEYIONIEH MOCIE0BATENbHOCTH:

a) €ClIM UCTOYHUK MUTAHUS BKJIIOUEH, BEIKIIOUYUTD U BEDKIATh HE MeHee 10 cekyH[T;

0) nonkmounTh anantep kK USB u ncTOUHMKY NUTaHMUS;

B) Ha)KaTh U yJepxkuBaTh KHONKY Off/On, BKIIOYMTH UCTOYHHUK MHUTAHMS, HA JHC-

1iee HampsHKEeHUsl 0TOOpa3uTCst HaAMUCh boot.
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r) 3amyctuTh nporpammy Stm32FlashLoader.

OOHOBJIEHNE NPOIIKUBKU HEOOXOUMO BBIIIOJIHATD B CIEAYIOIIEH MTOCIEN0BATEIbHO-
CTH:
a) B BBINIAIAIOIIEM CIIUCKE TTaHeJI HHCTPYMEHTOB BbiOpaTh COM mopT, Ha KOTOPBIN

YCTAaHOBMJICS alalTEP, YCTAHOBUTH CKOPOCTh nopta 9600.

Haxxats kHONIKY o

0) MpOBEpPUTH, YTO B MOJIAX HACTPOWKH YCTAHOBJICHBI CIEIYIOIINE 3HAYCHHS, TIPU
HEOOXOJMMOCTH YCTAaHOBUTH HX:

Start addr 0x8004000

End addr 0x800efff

Size page 1024

B) BBIOpaTh (paiia naHHBIX (MPOIINBKY);

I') Ha)KaTh KHOMKY 3aMuch U MOATBEPAUTH JEHCTBHUE, MOCIE Y€r0 HAaYHETCsS OOHOB-
JIeHHE TIPOILIUBKY O XO7€ Mpolecca OyaeT HHPOPMHUPOBATh NoJie X0/ mpoliecca;

1) BO BpeMsi OOHOBJICHUS MPOLIMBKY MHPOPMALUA HA IUCIUIESX HANpSKEHUS U TO-
Ka MEpIIaeT U MUTAET, 3TO HOPMAJIbHO;

e) 00 ycremHoM okoHUYaHuU oOHoBieHus IIpommBku Oyaer coobiieHue, B ciiydae
BO3HUKHOBEHUS OLIMOKH HEOOXOIMMO MEepe3anyCTUTh MPOrpaMMy U MOBTOPUTH MPOIIUB-
KY;

K) mocne oOHoBieHus [IpommBky HEOOX0AUMO Ha MaHET MHCTPYMEHTOB HaXKaTh

¢
KHOTIKY ;
3) BBIKJIFOUUTh UCTOYHUK TUTAHHUS.
[lepen BkIIOYEHHMEM HCTOYHMKA MUTAHUS MOCIE OOHOBJIEHHS MPOIIUBKH HEOOXO-

IUMO BbDKIATh HE MeHee 20-30 cexyHI.

3 XPAHEHUE

3.1 Uznenus B 3aBOJCKOM yIakoBKE HEOOXOAWMO XPaHUTh B OTAILJIMBAEMBIX, 3a-
HIMIIEHHBIX OT aTMOC(HEPHBIX OCATAKOB MOMEIICHUSX.
3.2 YcioBus XpaHEHUS:

- TEMIIEpaTypa okpyxatotiei cpeasl ot 1 1o 40 °C;
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- BIaXXHOCTh Bo3ayxa ot 0 10 80% 6e3 oOpa3oBaHus KOHACHCATA.
Jonyckaercs xpaHeHue uzaenus npu temmneparype ot munyc 40 °C B TeueHue He
oosiee 14 cyTok u 00IIeH TPOAOTIKUTEILHOCTEIO He OoJiee 60 CyTOK.

3.3 Cpok xpaneHus — He 60ee 2 JeT ¢ JaThl U3TOTOBJICHUS.

4 TPAHCIIOPTUPOBAHUME

4.1 TpaHCHOpTI/IPOBaHI/IC H3OCIHUA JOJIPKHO BBIINIOJIHATLECA TPAHCIIOPTOM JIFO00T0 BU-
Ja B KPBITBIX TPAHCIIOPTHBIX CPCACTBAX.
TpﬂHCHOpTI/IpOBaHI/Ie B CaMOJICTax OOJIZKHO OCYHICCTBIIAITECA B ICPMETU3UPOBAHHBIX

H OTaIlJIMBACMbIX OTCCKaAX.

5 MEPHI BE3OITACHOCTH

5.1 IlpuGop He mpenHa3HAYEH Ui UCIIOJIb30BAHUS JHUIIAaMU (BKJIIOYas JeTel) ¢ mo-
HUKEHHBIMU (DU3HUYECKUMHU, CEHCOPHBIMU WM YMCTBEHHBIMH CIOCOOHOCTSIMU WJIM TIPH
OTCYTCTBMU Yy HUX JKU3HEHHOTO OIbITA WJIM 3HAHWM, €CIM OHU HE HAXOMSTCS MO IMpHU-
CMOTPOM WJIM HE TPOUHCTPYKTUPOBAHBI 00 MCIIOIL30BAaHUH TTPHOOpPA JTUIIOM, OTBETCTBEH-
HBIM 32 UX 0€3011aCHOCTb.

JleTn NOKHBI HAXOIUTHCA MO MPUCMOTPOM JIJ1s1 HEAOMYIIEHUS UTP C TPUOOPOM.

5.2 Ucnonp30BaHWe MCTOYHUKA MUTAHUS JOJDKHO OCYIIECTBISTHCS KBaTU(UITUPO-
BaHHBIM TIEPCOHAJIOM, YMEIOIUM T0JIb30BATHCSI KOHTPOJIBHO-U3MEPUTEIBLHBIMU TIPHOOpa-
MU U U3YYHUBIIUM HACTOSIIIIEE PYKOBOJICTBO.

5.3 Bo Bcex ycnoBUsIX dKCILTyaTalluy U3JIEeIus, 32 UCKIIOYEHUEM €0 U3rOTOBJICHUS
1 peMoHTa cuiamu npeanpustug-uzroroputens, 3AIIPEILIAETCSA noakimovyaTs ceTeBOn
Ka0esb MUTaHUs TPU CHATOW BEPXHEU KPBILIKE KOPITyca.

5.4 3amperaercst MOIKIOYATh CETEBON KaOeab MUTAHUSA K HICTOYHUKY MTPU HATUUUH
KaKUX-JIMOO JKUJIKOCTEN UM KOHJIEHCATa Ha KOPIyce UCTOYHUKA MUTAHUS, MEXaHUUECKUX
MOBPEXICHUAX, TOCTOPOHHUX MPEAMETAaX B BEHTHIALIMOHHBIX OTBEPCTHUSIX.

5.5 3anpemaercs UCNOIb30BaTh KaOeab MUTaHUS IPU HAJIMYUU HA HEM MOBPEXkKJIe-
HUH u30ssauu. Takoit kabenb TOKEeH ObITh 3aMEHEH.

5.6 3anpemiaercs UCIONMB30BATh U3IETNE TIPH TOIKIIIOYCHUH €T0 K Po3eTKaM 0e3 3a-

3CEMJIAIOIIECTO KOHTAKTA, 0o IIPpHU OTCYTCTBHHU 3a3CMJICHUS YKAa3aHHOI'O KOHTAKTAaA.
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6 YTJIN3ALIA

6.1 IIpy npUHATUM PELIEHHsS O HETOJHOCTH W3JEIUS U JalbHEUIIEH IKCILTyaTa-
LMY, €r0 yTWIN3UPYIOT B COOTBETCTBUU C JEHCTBYIOLIMMU HOPMATUBHBIMU JTOKYMEHTaMU
C YY4€TOM TOT0, YTO NIEKTPOHHBIE KOMIIOHEHTHI M MECTA MANKN U3AENINS MOTYT COIAEPKATh

CBHUHCI.

7 PEMOHT

7.1 PeMOHT u3zienusi OCyIECTBISIETCS TPEATPUATUEM-U3TOTOBUTEIIEM.

7.2 JonmyckaeTcsi peMOHT U3JEus IIyTEM 3aMEHbI KOMIUIEKTYIOIINX MOYJIEH 110
COTJIACOBAHUIO C MPEINPUATUEM-U3TOTOBUTEIIEM.

7.3 Ilocne peMoHTa UCTOYHUKA TUTAHUSI, BHIIOJTHSIETCS €ro MOBTOpHAs KaJuOpOBKa.

PesynbTaThl KanmuOpoBKHM 3aHOCATCS B pazjaen "CBelaeHus 0 peMOHTax' macropTa
1100 0hOpPMIIAIOTCA OTAEIBHBIM BKJIAJBIIIEM MACTIOPTA.

B ykazanHoM pasznene uiaM Ha BKJIAJbIIIE MaclopTa YKa3bIBAIOTCS: KATMOPOBOYHBIE
KOHCTaHTBHI, 1aTa KaJIUOPOBKH, MPEANPUATHE, TPOBOAUBILIEE KATMOPOBKY, 1 HOMEp rapaH-
TUUHOM TIIOMOBI.

7.4 Ecnu B mpoliecce 3KCIUTyaTally BBITIOIHSAETCS TOBTOPHAs KalTuOpPOBKa, TO OHA
KJIacCU(UIIMPYETCS KaK peMOHT ¢ 0(pOPMIIEHUEM B COOTBETCTBHH C 1. 7.3.

7.5 KannOpoBKa HCTOYHUKA MUTAHUS BBIMOIHIETCS B COOTBETCTBUH C MHCTPYKIIHEH
110 HACTPOMKE, KOTOPas MOCTABIISIETCS IO OTAEIBHOMY JOTOBOPY.

7.6 Ilpu nmoBpexaeHUN KaOesi MUTaHUS €ro ClIeyeT 3aMEHUTh CeIUaIbHBIM IIHY-

POM HJIM KOMIIJICKTOM, ITOJIYYCHHBIM Y U3IrOTOBUTCIIA.
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