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1 OIIMCAHUE 1 PABOTA

1.1 HazHauenue

[Tporpammupyemsrii uctounuk nuranus PS-3010PL3B (manee «uMCTOYHWK mHTA-
HUS») SBIIIETCS UCTOYHUKOM MTOCTOSTHHOTO TOKa ¢ BO3MOKHOCTBIO PAa0OTHI 110 3aJaHHOMY
QITOPUTMY | TIPEIHA3HAYCH ISl TUTAHUS JIEKTPOHHBIX YCTPOMCTB Pa3IUYHOTO Ha3HAYE-
HUS, 3apSAIKH aKKyMYJISITOPHBIX OaTapei, aBTOMAaTH3aIK TEXHOJIOTUYECKUX TPOIECCOB U
JPYTUX aHAJIOTUYHBIX 3a]1a4.

VcTOYHHMK TUTaHUS MOYKET HUCITOIh30BATHCSA B KAUECTBE ICTOYHUKA CTA0OUIIHLHOTO

HaIIpsHKCHUSA WA CTaOMJILHOTO TOKA.

1.2 Texunveckne XapaKTePHUCTUKH

1.2.1 Texunueckue XxapakKTepUCTUKA UCTOUYHUKA MTUTAHUS IPUBEICHBI B TabuIe 1.

Tabnuua 1. OCHOBHbIE TEXHUYECKUE XAPAKTEPUCTUKHU

HaumMeHoBaHue napamerpa 3HauyeHue
MaxkcuMaibHasi BBIXOJIHAs! MOIITHOCTh 200Bt
MaxkcuMabHO IOIYCTUMOE HAMpsIKe- +31B
HUE Ha BBIXOAHBIX KJIEMMax
JlnanazoH BOCIIPOM3BEIEHUS BBIXOIHO- 10mB-30B
IO HalpsKEHUs
JIMCKPETHOCTh YCTAHOBKH BBIXOJHOTO ImB
HaIpsHKEHUs
[TorpemHocTs BOCIPOU3BENCHUS BbI- +(0,1%+5 mB)
XOJTHOTO HanpspKEeHMsl, He 0oliee
[Tynbcanyu BEIXOZHOTO HANPSIKEHUS 2 MB rms
(pexxum CV), He Goutee
JIynaras3oH yCTaHOBKHM OIrpaHUYEHUS BBbI- S5MA-10A
XOJTHOTO TOKa
JIUCKpPETHOCTh YCTAHOBKU OTPaHUYECHUS IMA
BBIXOJTHOTO TOKa
[TorpemHocTh OrpaHUYEHNS BBIXOAHOTO +(0,4%+8 MA)
TOKa, HEe OoJiee




HaumeHnoBanue mapamerpa 3HaveHune
[Tynbcamuy BBIXOAHOTO TOKa (PEKUM 3 MA rms
CC), He 6omee
Jlnana3oH u3MepeHust BBIXOJHOTO Ha- 0-32B
TIPSOKEHUS
JIMCKPETHOCTh U3MEPEHUS BBIXOIHOTO ImB
HaNpsLKCHUS
[TorpemHocTh M3MEPEHHS BBIXOIHOTO +(0,1%+10 mMB)
HanpsDKeHHs, He 0oJiee
Jlvana3oH u3MepeHusi BBIXOJHOTO TOKa 0-11A
JIMCKpETHOCTh U3MEPEHUS BHIXOHOTO IMA
TOKa
[TorpemHoCcTh U3MEPEHUS BBIXOAHOTO +(0,4%+8 MA)
TOKa, HE Ooee
MakcumanbHOE KOJTUIECTBO CTPOK IPO- 100
IrpaMMBbl
KonnuecTBo siueek nmaMsté AJist Ipo- 4
rpaMm
Bpems ucrionHeHuss KomaH bl IIpo- 100Mmc
rpaMMBbl, He Ooee
Tun nucruies 2,4" IPS full view
I"abapursl, JIx111xB 140x63x60 mm
Macca, e 0omee 1,5 xr

1.2.2 ITapameTpbl TOYHOCTH OOECIICUNBAIOTCS TIPH TEMIIEpaType OKPYKaroIIeh cpe-
nbl 25°C+5°C, mocne npeaBapuTEIbHOIO NPOrpeBa HCTOYHNUKA ITUTAHUS B TCUEHHUE HE Me-
Hee 30 muHyT. BHe ykazaHHOro juamna3oHa TeMmIepaTypHbld kodpduimeHT He Oosee
50ppm/°C.

1.3 Opranbl ynpapjieHUs U HHIUKAIAU

PacrionoxeHnne 2IeMeHTOB HHIMKAIIMK M YIIPaBJICHUS TIOKa3aHO Ha pUCYHKE 1.
LCD skpaH uCTOYHMKA MUTAHUS UMEET MATh 30H 0TOOpakeHUsI HHPOPMAIIHH, KO-
TOPBIE BBIICIICHBI KPACHBIMH JTUHUSAMHU. JJ1s1 y10OCTBa ONMUCAHUs KaXK/1asi 30HA YCIOBHO

HMCHYCTCA NUCIIIICCM.
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Pucynok 1 — énewitnuil 6uo 1uyeeoil nanenu

HanmeHoBaHMe OpraHoB yHpaBiIeHUS U UHIUKAIIUN:

1 — nucreit HanpsPKeHUs U TOKA (JTUCIUIEH OCHOBHBIX MapaMeTPOB), HAIIPSKEHUE
0TOOpakaeTcs B BOJIbTAX, TOK B aMIepax;

2 — TUCIUIeH peXrMa, 30Ha OTOOPaKEHUST PeKUMOB paOOTHI HCTOUYHUKA MTUTAHUS U
WHJMKAIMY cpadaThIBAHUS 3aIUT;

3 — mucrutel GyHKIHA, 30Ha OTOOpaKeHHS COCTOSHUSA (aKTUBHOCTH) (YHKIIMA HC-
TOYHHMKA TTUTAHUS;

4 — mucruieit 4d, 30Ha OTOOpaKEHUsS JOTMOJHUTEIBHBIX MAPAMETPOB C YCIOBHBIM
0003HayeHuem 4d;

5 — mucmedt 3d, 30Ha 0TOOpa)KEHUS TOMOJHUTEIIBHBIX MAPAMETPOB C YCIOBHBIM
0003HayeHuem 3d;

6,7 — SHKOJEPHI HATIPSIKEHUS U TOKA;

8 — BBIKJTIOYATENh TUTAHMS;

9 — MHOrOyHKIIMOHATBHAS KHOIIKa FUNC;

10 — unaukarop cpabaTbiBaHUs 3allUT,

11 — xHomnka Reset, MokeT ucnoap30BaThCA sl cOpoca MHANKAIIMKM CpadaThIBaHU
3aIUTHI WK JUTIsi cOpoca HHTETPAIbHBIX 3HAYCHUHN TOKA M MOIITHOCTH;

12 — xaomnka Out, ncmob3yeTcst 1711 BKITFOUSHHS/BBIKITFOUEHHUS BBIXO/1A;

13 — kneMMBI JJIA IOAKIIIOYCHUS HAI'PY3KH.



1.4 YcrpoiicTBo 1 padora

1.4.1 B uCTOYHUKE MUTAHUSI UCIOJIB3YETCS MHOTOYPOBHEBAs CHUCTEMa Mpeodpaso-
BaHUS HAMIPSHKEHUS.

CereBoe MepeMEHHOE HAMpPsHKCHHE NPEeoOpa3yeTcsl PEe30HAHCHBIM HMMITYJIbLCHBIM
npeodpazoBareneM LLC B mocTossHHOE cTaOUIM3UPOBAHHOE HAIIPSIKEHUE.

JInst cCHUKEHUST TEIUIOBBIX MOTEPh Ha PEryJIUPYIOIIEM 3JIEMEHTE MOCTOSTHHOE Ha-
npsbkeHue npeodpaszyercs Step-down npeoOpa3zoBaTeneM ¢ CHHXPOHHBIM BBINPSMIICHUEM
B CTaOMJIM3UPOBAHHOE HANPSDKEHHE, KOTOpoe Ha 1-3 BojbTa OOJBINE BBHIXOJHOTO HAIpS-
KEHUSL.

TouHOE perynupoBaHHE BBIXOJHOTO HAMNPSKEHUS W TOKa OOecrieurBaeTCs JIMHEH-
HBIM CTA0MJIM3aTOPOM C KOHTYPOM CTAOWJIM3AIIUU HANPSDKEHUS M TOKA. 3HAYSHUS BBIXOJI-
HOTO HAIIPSDKEHUSI U TOKa 3aJIal0TCsl COOTBETCTBYIOIIMM OTOPHBIMH HAIPSHKEHUSIMHU, KO-
TOpbIe (HOPMUPYIOTCS YIIPABISIOMIAM MHUKPOKOHTPOJUIEPOM C MCIOJIB30BAaHUEM BCTPOCH-
Horo [{AII

N3mepeHne BBIXOAHBIX HAMPSDKEHUS] M TOKA OCYIIECTBIISIETCS YIPABIISIONIMM MHUK-

POKOHTPOJIJICPOM C UCIIOJIb30BAHUCM BCTPOCHHOI'O AHH

1.4.2 Uctounuk nuTanus QyHKIHOHUPYET B CAEAYIOIIHNX PEXKUMAX:

- pexxuM crabunuzanuu HanpsokeHus: CV (Harpyska noakiIodeHa);

- pexuM ctabunmzaruu Toka CC (Harpy3ka moJKIro4YeHa);

- pexxum Off (Harpyska oTKIIFOUEHA).

[Tepexon mexny pesxxumamu CC u CV ocyliecTBiasieTcs: aBBTOMAaTHYECKHU.

B pexxume CV HCTOYHMK MUTAaHMS pabOTAET, KOTr/la BBIXOJAHOW TOK MEHbUIE ycTa-
HOBJICHHOTO 3HA4Y€HHs] OTPaHWUYEHUS TOKA. B 3TOM pexMMe MCTOYHWK MHUTAHUS TOAAEP-
KUBAET MOCTOSHHOE HANPSKEHHE Ha BBIXOJIE.

B pexume CV Ha qucruiee HanpshKeHHs] 0TOOpa)kaeTcsl 3HaYeHHE BOCIPOU3BOAM-
MOTO HamnpspKEHUs, Ha JUCIUIee TOKAa OTOOpa)KaeTcsl 3HAUYEHUE M3MEPEHHOTO BBIXOJHOTO
TOKa, MPU 3TOM Ha JUCIUIeE PeKUMa 0TOOpakaeTcs HAIMKChH .

Korna BBIXOJHOW TOK CTAaHOBHUTCSI paBHBIM 3HAYEHHUIO YCTAHOBJICHHOT'O OrpaHUYe-
HUS, ICTOYHHUK MHUTaHUA nepexoaut B pexkum CC, oOecrieunBasi MOCTOSTHHBIM BBIXOIHOM
TOK 3@ CUET CHM)KEHHUS BBIXOJHOTO HAMPSKEHUS.

B pexume CC Ha nucruiee HanpspKeHUs] 0TOOpakaeTcs 3HaU€HHUE U3MEPEHHOTO BbI-
XOJTHOTO HAIpsDKEHUs, Ha JUCIJIEe TOKa 0TOOpakaeTcs 3HaUYE€HUE YCTAHOBIIEHHOTO OTpa-

HHUYCHHA BBIXOJHOI'O TOKA, IIPpHU 9TOM Ha JUCILICC PCKHUMaA 0T06pa>KaeTc;1 HaAIIHUCh .



B pexume Off Ha aucriiee HanmpsbkeHUS 0TOOpaXKaeTCsl 3HAYEHUE BOCIPOU3BOIU-
MOTO HAINpsDKEHUA, Ha JUCIUIEE TOKa OTOOpakaeTcs 3HAYCHHE yYCTAHOBIICHHOTO OTpaHU-
YEHUS BBIXOJHOTO TOKA, Ha TUCIUICE PEeKUMa OTOOpaKaeTCs HAIUCh .

[Tepexon B pexxum Off ocymectrisercs u3 pexkxumoB CC wim CV HaxkaTHeM KHOTI-

ku Out.

1.4.3 B pexxume Off Harpy3ka oTKIIFO9aeTCss OT CHIIOBBIX IETIeH HCTOYHHKA ITATAHUS
MO JIMHUM TIOJOKUTEIBHON U OTPULIATENIBHON MOJISIPHOCTH, MPU ITOM K BBIXOJIHBIM KJIEM-
MaM OCTAlOTCS TOJKIIOUCHBI IIEMA OOpaTHON CBS3U 10 HANPSDKCHHIO COMPOTHBIICHUEM

npuMepHOo 200kOm.

1.4.4 B uCTOYHMKE NUTAaHMS HCIOJIB3YETCS AKTUBHOE OXJIAXACHUE TEIIO0TBOJA
JVUHEWHOTO cTabMiIm3aTopa. YNPaBIeHUE CKOPOCTHIO BPALEHUS BEHTUIISITOPA OCYIIECTB-
JISI€TCS 10 CUTHAY JAaT4yMKa TeMIIepaTypbl, HENOCPEACTBEHHO YCTAHOBJIEHHOTO Ha TEILIO-
OTBOJIE, U TEIJIOBOM MOJENU TepMOUHTEp(deiica TpaH3UCTOPOB JIMHEHHOTO CTaOMIM3aTO-
pa.

[Ipn HHM3KON Temmeparype TEIIO0TBOJA BEHTHJISTOP BBIKIIOYEH U NEPUOJUYECKU
BKJIFOYAETCS JIJISl OAJIEP KAHMSI ONITUMAIIbHON TEMIIEPATYPbl BHYTPH KOpITyCa.

[Ipu npeBbIlIEeHNN TeMIIepaTypbl TEIIO0TBOA Bhille puMepHo 75 °C cpabartbiBa-
eT TEeIUIoBasl 3allluTa, NOoApoOHee cM. 3awuma om NOGLIUEHHO20 MOKA HANPANCEHUs U

memnepamypeol.

1.5 MapkupoBKa 4 IJIOMOMpPOBaHHE

1.5.1 MapkupoBKa HCTOUHMKA TUTAHUS PACIIOJIOKEHA HA 3aHEN MMaHEH.

1.5.2 T'apanTtuiiHas rmiom0a pacrosiaraeTcs Ha HUKHEH MTOBEpXHOCTH ITprdopa.

2 UCITOJIB3OBAHMUE 110 HASHAUEHUIO

2.1.1 VcTouyHuk MUTaHWS TpeIHa3HAYCH JIJIS UCIOJIb30BAHUS B CTAllMOHAPHBIX yC-
JIOBUSIX CO CJIEYIOIMMU MTapaMeTpamu:
- TemmepaTtypa okpyxatromieit cpeast oT 1 10 40 °C;

- BIQXXHOCTH OKpY>karomiero Bo3ayxa ot 30 no 80% 6e3 KoHIeH caluu;



- BBICOTa HaJl ypoBHEM Mops He 6osee 3000 m.

[TapameTpsl TOYHOCTH BOCTIPOM3BEACHHUS M HM3MEPEHHUS BBIXOAHBIX IapaMeTpPOB
00eCIeunBarOTCs TP TEMIIEpaType OKpyKarorieit cpeast 25+5 °C.

2.1.2 He momyckaercs MCHOJb30BaHUE WCTOYHHMKA MUTAHMS B 3aMbUJICHHBIX IOMeE-
HICHUSX, OCOOEHHO B TOMEIIEHUSX B KOTOPBIX BO3MOKHO OCEJaHUE TOKOIPOBOJSAIIEH

OBLTH.
2.2 Ucnoab30BaHue u3aejaus

2.2.1 Tlepen ucrnoyib30BaHUEM MCTOYHHMKA MUTAHUS HEOOXOAMMO BBIIEPKATH €0 B
YCIOBUSIX MTPUMEHEHUSI HE MEHEE OJHOI0 4Yaca €CIIM WUCTOYHUK MUTAHUS XPaHWJICS NpHU
MOJIOKUTEIIBHON TEMIIEPATypE U HE MEHEE JIBYX YACOB €CIIM UCTOYHUK MUTAHUS XPAHUJIICA
MIpY OTPULIATEILHOM TEMITEpaType.

[ToaxmroueHne ceTeBOro Kabess MUTaHUS K UCTOYHUKY MUTAHUS HEOOXOJAMMO BbI-

ITOJHATDH B BBIKIIIOUCHHOM ITIOJIOKCHHMH BBIKIIOYATCIIA ITUTaHUA.

2.2.2 Bxnrouenue ucmounuxka numanus

BxitoueHre UCTOUHMKA MUTAHUST OCYILIECTBIISIETCS BBIKIIOUATENIEM MMUTaHUS.

J171st BKITFOUEHUS HEOOXOAMMO YCTAaHOBUTH €T0 B MOJIOXKEHUE «|».

[Tocne BKiIOUEHHS] HAa BpeMsi MOJTOTOBKM MCTOYHHMKA MUTaHus Kk pabdore Ha LCD
dKpaHe CHayayia oToOpaxkacTcsl Bepcus mporpamMmmuoro ooecrneuenus (SW) LCD napaiiBe-
pa, rocJe 4yero Bepcus nporpammuoro u anmnapatHoro (HW) obecrieuenust uctouHuka mu-
TaHWUS.

[Tocie TrOTOBHOCTM MCTOYHWKA MHUTAHUS K paOOTe BBIMOJIHSAETCS BHYTPEHHAS Ka-
mnopoBka AL, o yem cBUIETENHCTBYET COOTBETCTBYIONIAsI HAAMKUCH HA dKpaHe. Bo Bpe-
Ms KaJIMOPOBKH BO3MOKHO TIOSIBIICHHE Ha BBIXOJIE UCTOYHUKA MUTAHUS MOTeHIMana 2-3B,
00YCIIOBJIGHHOTO TOKaMHM YTEYKU BBIXOJHBIX TPaH3UCTOPOB, JaHHBIM MOTEHIIMA MaJlo-

MOUIHBIN nox Harpy3kon naxe 10kOwm camxaercs no 0,5-0,6B.

2.2.3 Yemanoska 6bixo0Hblx napamempos, nooxoyeHue/0mriodeHue Hazpy3Ku
YcTaHOBKa BBIXOJHOTO HANPSKEHHUS/TOKA 00eCTeunBaeTCs B JIOOOM U3 PEKUMOB
pabotel ucrounnka nuranus Off, CC uwim CV. Nmeetcs Tpu pexuma HaCTPOWKHU mapa-

metpoB: Push, Roll u F/C. Hactpoiika pexuma oCyIecTBIsCTCS B T0JIh30BATEIHCKOM Me-

HIO rmapameTp VARISqfelels .



Pesrcum Push

JIst peryIMpoOBKY HAIMPSHKEHUS/TOKa HEOOXOIUMO KPAaTKOBPEMEHHO HaXKaTh COOT-
BETCTBYIOIIMW SHKOJAEP, MPU ITOM IIBETOM BBIACISAETCS PEryaupyemMbid paspsan. dns usz-
MEHEHHUS 3HAYCHHS YCTAHOBJIEHHOTO HAIPsHKEHHS/TOKAa HEOOXOIMMO BpaIllaTh SHKOJEP.
CMeHa peryampyemMoro pa3psija OCyleCTBISETCS MOBTOPHBIM HaKaTHEM Ha SHKOJIEP.

PerynupoBka ocymecTBisieTcs B TECUEHUE BPEMEHH, 3aJJaHHOTO MMapaMETPOM
, KOTOpPO€ MPOJJISECTCS MPHU KAXKIOM BpALICHUN WIM HaxXaTuu 3HKojaepa. [lo ucreue-
HUAW 3TOTO BPEMEHU BBIICIICHHE LBETOM IPEKPAIACTCS W JJIsl PETryJIUPOBKUA HaIpsixKe-

HHST/TOKA HCO6XOI[I/IMO Ha>XaTb SHKOICP.

Pesrcum Roll

PerynupoBka HalpspKEHHS/TOKA OCYIIECTBIISIETCS 0e3 MpeaBapUTEIbHOTO HAXKATHS
Ha dHKoxEep. [ M3MeHeHUs 3HaueHUS YCTAHOBJICHHOI'O HAIPSLKEHHS/TOKA HEOOXOMMMO
BpalaTh SHKOJAEP, IPH TOM Ha BPEeMs, 3aJaHHOE IMapaMeTpOM , IBETOM BEBLJ€E-
JSICTCS PETYIMPYEMBII pa3psi.

CmMmeHa PETYIUPYCMOro pa3paaa OCYICCTBILICTCA HAKATUCM HAa SHKOACP.

Pesicum FIC

Pexxum perymuposku ananoruueH Roll, Ho perymupyembie pa3psiisl GUKCHPOBAHBI
Y 3aBUCAT OT CKOPOCTH BPALLEHUS 3HKOJEPA.

Pexum nmeer aBa cocrosiaus Coarse (rpy6o) u Fine (touno).

B cocrosiHuu Fine mpu MeaeHHOM BpallleHUH YHKOJEpa PETYIMPYIOTCS COTHIE J0-
J¥ HaNpsDKEHUS/TOKA, TP OBICTPOM BPAIICHUH PETYIHPYIOTCS ACCSTHIE AOJM HampsoKe-
HUS/TOKA.

B cocrostnuu Coarse npu MeIIeHHOM BpallleHUH SHKOJEpa PETyJIUPYIOTCs JAeCAThIe
JIOJIM HAIpPSKEHUsI/TOKA, MpU OBICTPOM BpAIIEHUU PETYIHUPYIOTCS €IMHULBI HaIpshKe-
HUSI/TOKA.

Texkymmi peryimpyembii pas3psii BBIACIACTCS LBETOM Ha BpeMs, 3aJaHHOE Iapa-

MeTpoM AETIRIUE -

Cwmena cocrosiaus Fine/ Coarse ocyliiecTBisieTcs: HaKaTHEM dHKOIEPa.

2.2.4 llookntouenue nHazpy3xu
Harpy3ky moakiro4aroT K BBIXOJHBIM KJIEMMaM B COOTBETCTBHM C yKa3aHHOU TO-

JSIPHOCTBIO.



[Ipu mojktoueHUK UCTOYHMKA NMUTAaHUs K UCTOYHUKY DJC (aKKyMynsTOpHI, 3apsi-
KEHHBIC KOHJCHCATOPHI, IPYTrUe MCTOYHUKH TUTAHUS) HEOOXOIUMO COOJIOMATH TMOJISP-
HOCTb MTOJKITIOUCHHUS.

[Tpu HECOOI0IEeHUH TTOJIIPHOCTH MOJKIIOUYEHUSI MOXKET CpadaThIBATh 3aIUTA OT

HaIIPAKCHUA O6paTHOﬁ IMOJIPHOCTH, ITPU 3TOM Ha AUCILICC PCKHUMA OTO6pa)KaeTCH Haza-

rmacs [N

2.2.5 Ilonv306amensckoe menio

JI71s HaCTpOMKM MOJIB30BATEIBCKUX MapaMeTpoOB U (PYHKIMI B MCTOYHUKE TMTUTAHUS
peaIn30BaHO MOJIb30BATEIHCKOE MEHIO.

Jlnst BXo1a B TOJIb30BaTeIbCKOE MEeHI0 HeoOxoanmo B pexume Off Haxarts u yuep-
YKUBATh SHKOJIEP TOKA.

Bri0op nmyHKTa MeHIO (MapaMeTpa) OCYIIECTBIISIETCSl BpAIllEHHEM SHKOJIepa Hampsi-
KEHUs1, U3BMEHEHHE BRIOPAaHHOrO MapaMeTpa BpallleHUEM 3HKO/Iepa TOKa.

Bb160p nyHKTa MEHIO OCYILIECTBISAETCS 110 KOJIBLLY.

JInst BBIXOZIa M3 MOJIb30BATEIBCKOIO MEHI0O HEOOXOJMMO BBIOpAaTh MYHKT WIIN
u HaxaTh kHONKy Out. Ecnu BeIOpaH myHKT , TO HACTPOUWKHU OyAyT
COXpaHEHbI B YHEPro3aBUCUMON MaMATH, ITPU BIOOPE IMyHKTA HAaCTPOWKHU U3MEHSIFOTCS
TOJILKO B ONEPATUBHOM MaMSITH U MPHU BBIKJIIOUCHUN UCTOUYHHMKA MUTAHUS HE COXPAHSIOT-

Ci.

Tabnuna 2. Onucanue napaMeTpoB MOJIb30BATEIILCKOTO MEHIO

HaumMmeHoBaHUe
napaMerpa

Onucanune

m Brixona u3 MeH1o
Save & exi Bpixon M3 MEHIO C COXpaHEHHEM ITapaMETPOB B
SHEPrOHE3aBUCUMON MaMSITH

ITapamerp, oToOpaskaeMblii Ha auciiee 3d
ITapamerp, oToOpaskaeMblii Ha auciiee 4d
KomneHncaiusi conpoTuBI€HUS! TPOBOIOB

Craryc ¢ynaknuu "Tpurrep"
Bpemennoii napametp pyukmuu "Tpurrep"
Cratyc 3alIUThl OT NEPENOTIOCOBKU
PexxuM peryampoBKy HANPsHDKCHMS/TOKA
Bpewms perynupoBku nmapameTpoB B CEKYHJIax
Hacrtpoiika ¢yHKkuu OJOKHUPOBKH H3MEHEHUS

napaMeTpoB
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HaumMmeHoBaHUe
napaMerpa

Onucanune

VA set blocking timer, s

Hactpoiika BpeMenu ONOKHpOBKM uHTepdeiica
110 TANMEPY

—

CD brightness|

Hactpotika sipkoctu noacsetku LCD gucries

Net |

NuauBuyaibHbIA CETEBOM aIpeC

Net Group ID

['pynmoBoii ceTeBou aapec

Filter of CC mode, ms|

Hactpoiika ¢punbtpa otrobpaxenus pexxuma CC

Adj DAC by ADC

Cratyc (QyHKIHH TOJACTPONKH BBIXOJHOTO Ha-
npsokeHust no AL

Power On time, H

Hapa60TKa HCTOYHHKA IITMTaHUA B 4acCaX

Hacrpoiika ¢pyHkmu paboThl O porpamme

Long push of Enc

Hacrtpoiika peaknum Ha JIJIUTEIbHOE HaKaTHE
SHKOZEpa

Display of first null

Hactpoiika oToOpakeHusi MEepBOro HyJs s
3Ha4eHuM MeHblIe 10.

External inpu

Hactpoiika BHemHero Bxona

External outpu

Hacrpoiika BHEIIHETO BhIXOA

S

Hacrpoiika 30HBI OTOOpa)keHHs] OCHOBHBIX TIa-
paMeTpoB

Graph cell

Hactpoiika BOJIbT Ha KIJIETKY IpPH OTOOpaXKEHUU
rpaduka HapsHKEHUs/ TOKA

Graph cell A

Hacrpoiika amriep Ha KJIETKYy IpH OTOOpaXE€HUU
rpaduka HanpsHKEHUs/ TOKa

Graph cell time

Hactpoiika BpemMeHU Ha KJIETKY MpU OTOOpake-
HUU rpadrka HaIpsHKEHMs/TOKa

Graph mode

Hacrpoiika pexxuma oToOpakeHuH rpaduka Ha-
IpsDKEHUS/TOKa

Beeper mode

Hacrpoiika pexxnuma curnanmzanuu oumnepa

Beeper volume

Hacrpoiika rpomMkocTu ounepa

Func button

Hacrpoiika ¢pyHkumii kHonku Func

Ah/Wh rese

Hacrtpoiika ycnoBuii cOpoca HHTErpajbHOTO
3HAYEHUS TOKA U MOIIHOCTHU

2.2.6 Jucnneii Oonoinumenshvix napamempos 3d

Ha mucriee TOMONHUTENBHBIX MapaMeTpoB 30 MOTyT 0TOOpakaThCs CICAYIOIIHE
napaMeTphl:

- MOIITHOCTH B BaTTax, kox W,

- OTIIaHHAs EMKOCTh (MHTErpaIbHBIN TOK) B aMIep dacax, kox Ah;

- OTJIaHHAsE MOIITHOCTH (MHTErpaibHask MOIIHOCTD) B BAaTT Yacax, koa Wh;



- CONIPOTUBIICHUE HArPy3KH B OMax, KoJ 2;

- I3MEPEHHOE HAIPSHKEHUE Ha BBIXOJC NCTOYHUKA MMUTAHUS B BOJIBTAX, KO V;

- I3MEPEHHBINA TOK HArPy3KH MCTOYHMKA MUTAHKS B ammiepax, koa A.

Br160op oToOpaskaemMoro napaMmerpa OCyIIeCTBISIETCS B TI0JIb30BATEIbCKOM MEHIO
RENEVEINY3d parameter]

AnropuTt™ oToOpakeHnust MonHocTH: B pexxume Off oToOpaxkaercs mpousBeneHue
YCTaHOBJICHHOT'O HampshKeHUs U Toka, B pexxume CV/CC oroOpaskaeTcs mpou3BeIeHNE
W3MEPEHHOTO HAIPSKEHUS U TOKa.

AJTOPUTM OTOOPAKEHUSI HHTETPAIIBHOTO TOKA (MOIITHOCTH): HHTETPAITLHBIN TOK
(MOIIHOCTH) BBIYUCIIACTCS KaK HHTErpajl Toka (MOITHOCTH) 110 BpeMEHH. BhIdncieHue nH-
Terpajia OCyIIECTBISETCS METO0M Tpamneruii ¢ yactoToit okoso 31'u. O6HyneHrne nHTe-
IPaIbHOTO 3HAYCHHS OCYIIECTRIISIETCS TpH nepexoe u3 pexuma Off B pexxum CV/CC
WU KHOMKOM Reset.

AJTOPUTM OTOOPAKEHUS CONTPOTUBIICHUS HarPy3KH: COMPOTUBIICHNE HATPY3KH BHI-
YUCIISIETCS KaK OTHOIICHHE H3MEPEHHOTO HAMPSDKEHUS K H3MEPEHHOMY TOKY, MaKCUMAJTb-

Hoe 3HaueHue 99999 Owm.

2.2.7 lucnneil donoanumenvhvlx napamempos 4d

Ha mucniee TOMONHUTENBHBIX TapaMeTpoB 40 MOTYT 0TOOpakaThCs CICAYIOIIHNE
napameTphbl:

- YCTaHOBJICHHBIC (BOCTIPOM3BOIUMbIE) HAMPSKEHUE U TOK, Koa SET;

- I3MEPCHHBIC BBIXOAHBIC HaNpsbKeHUEe 1 TOK, koa ADC;

- IOKA3aHUs JaTYUKOB TemMneparypsl, kog TMP;

- U3MEPEHHbBIE HAIIPSKEHUS y3J10B HCTOYHUKA UTaHus, kog PWM;

- UHIMKATOP YPOBHS BBIXOTHOTO TOKa Abar;

- UHJIMKATOP YPOBHS BbIXOHOU MorHocTH Whar.

Br160op oToOpazkaeMoro nmapameTpa OCyIIECTBISETCS B MOJIb30BATEIIbCKOM MEHIO,
LRV d parameter}

WNuaukaTop ypOBHSI BBIXOJHOTO TOKa OTOOpakaeT OTHOIICHHE TEKYIErO BHIXOAHO-
ro TOKa K YCTAaHOBJIEHHOMY OTPaHUYE€HHIO BBIXOJHOTO TOKA.

Nuaukatop ypoBHS BBIXOAHOM MOIIHOCTHA OTOOpakaeT OTHOILIEHUE TEKYIIEH BbI-
XOJIHOM MOIIHOCTH K IPOU3BEAEHUIO YCTAHOBJIEHHOTO BHIXOIHOTO HAMPSKEHUS U yCTa-
HOBJIEHHOTO OIPAaHUYEHUS BBIXOJIHOTO TOKA.

[[BeT nmosoCkl MHAMKATOpa 3aBUCUT OT 3HaueHus. Eciu otHomenue menee 50% mo-

Joca UHJIMKaTopa 3eseHas, Boiie 50% - xenrtasi, Boiie 75% - kpacHasl.
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2.2.8 VA display

IIo YMOIYAHUIO ITApaMETP IIOJb30BATCIIBCKOI'O MCHIO YCTAHOBIJICH B 3HaA-
YCHUC m . HpI/I 9TOM 3HAYCHHHU HAIIPSKCHHUC M TOK HAa OCHOBHBIX JUCILICAX 0T06pa>1<a-
IOTCS B COOTBETCTBHU C 11.1.4.2. I/IHI[I/IKaHI/ISI YCTAHOBKH HAIIPAKCHUA U TOKAa OCYHICCTBIIA-

CTCA Ha JUCINICAX HAIIPAKCHUS U TOKA.

Korpa mapamerp nosb3oBarenbckoro MeHIO \VAYIFJEY, yCTaHOBIEH B 3HA4YCHUE
, JUCIUJIEN HAMPSHKEHUS U TOKA BCETJ]a 0TOOpaXkatoT u3mepeHHsie 3Hauenust ¢ ALIIL.
Ha mucrinee 4d Bcerga oTtoOpaskaloTcss YCTAHOBJICHHBIC 3HAYCHHS HAIPSHKCHUS U

Toka. IHAMKanus yCTaHOBKY HANPSDKCHUS U TOKA ocyIecTBisiercs Ha 4d nucruiee.

Ecau mapameTp mojb30BaTEIbCKOTO MEHIO YCTAHOBJIEH B 3HAUYCHHE
, TO BMECTO JIMCIUICCB HAIpsDKCHHs, Toka W 3d amcimies otoOpakaroTcs rpaduku
HanpspKeHus U Toka. ['paduk HanpspKeHUs 0TOOpakaeTcsl 3€JI€HBIM 1IBETOM, a rpaduk To-
Ka KpacHbIM. O0IIKe y4acTKH IpaduKOB HAMPSHKEHUS U TOKAa 0TOOpaXaroTcs MypIypHbIM
L[BETOM.

Ha nucrinee 4d otoOpakaroTCsl 3HAYCHHS HANPSHKCHUS M TOKA B COOTBETCTBUH C
n.1.4.2. Manukanus yCTAaHOBKH HANPSHKCHUS U TOKa OCyIecTBisieTcst Ha 4d mucriee.

HacTpoiika 1eHsl 1elieHus OCell HANPSKEHUs, TOKA U BPEMEHU OCYILIECTBIIAETCA B
MOJIb30BATEILCKOM MEHIO: TapaMeTPbl , u .

[TapameTp MONB30BATENBCKOTO MEHIO MO3BOJIIET HACTPOUTH PEXKUM
oToOpakenust rpaduka D€ uu .

B 3nauenuu B8 oToOpaXkaroTcsi aOCOIIOTHBIC 3HAYCHUS HAIIPSKEHUSI U TOKA, a HOJIb
BEPTUKAJIBLHON OCH HAXOJIUTCS BHU3Y 30HBI OTOOpakeHUs rpaduka.

B 3HaueHuun OTOOPaKAIOTCSI OTHOCHUTENIbHBIC 3HAYCHUSI HAMNPSDKEHUS] M TOKa, a
HOJIb BEPTUKAIBLHOM OCH HAXOAUTCS B CEpeIMHE 30HBI 0TOOpakeHus. B aTom pexume, Ko-
raa rpaduK OpOXOJUT HavajdbHYIO (HYJIEBYIO) TOUKY OCH BPEMEHH, 3alIOMUHAIOTCS 3HAYe-
HUS HAIPSDKEHUsI, TOKa U Jlajiee 0TOOpakaeTcsi X U3MEHEHUE OTHOCUTENIBHO 3TOTr0 3Ha-

YCHUA.

2.2.9 Qyukyus moxosou 3awyumst "Tpuceep”

B ucrounuke nutanus peanu3oBaHa QyHKIUS TOKOBOW 3aumuThl "Tpurrep" — aBTo-
matrueckuii nepexoy B pexkuMm Off mpu nepexone B pexum CC.

[Tpu mpeBbIlIEHNH 3aJaHHOTO TOKAa MCTOYHUK MUTAHUS aBTOMATHYECKU MEPEXOUT

B pexxum CC, npu 3ToM ecnu ¢pyHkius "Tpurrep" akTuBHA, TO Yepe3 3alaHHOE MOJIb30Ba-
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TEeJIeM BpeMsl HCTOYHHMK MUTaHUs aBTOMaThdecku nepexonut B pexxum Off (marpyska ot-
KJIFOHaeTCs).

[Tpu aBTomMaTHyeckoM mepexone u3 pexkuma CC B pexum Off Ha qucnnee pexnma
MUTaeT HaJAIluCh -, uHpoOpMUpPYsl O cpabaTblBaHUU 3auThl. 11 cOpoca MHIMKALUU
HEO0XOMMO MOKPYTUTh SHKOJEP TOKA.

Hactpoiika ¢ynkiuu "Tpurrep" ocyliecTBiaseTcss B IOJIb30BATEIBCKOM MEHIO U
UMEET JIBa apaMeTpa: ATRG time, ms)

OIIpeNeNsieT Yepe3 Kakoe Bpems nocie nepexona B pexum CC ucrou-
HUK nuTaHus nepeiaet B pexxum Off (oTkimounT Harpysky).

HacTtpoiika BpeMEHHOT0 nmapameTpa HeoOXoauma JUIsl UCKIIIOUeHUs "JOKHBIX" cpa-
OaThIBaHUM 3aLUTHI IPU MOAKIIOYCHUH YCTPOMCTB ¢ OOJIBIIMMU BXOJHBIMH €MKOCTSIMHU
IpuU 3apsiie KOTOPBIX MCTOYHUK MUTAHUS KPATKOBPEMEHHO MOXKET MEPEXOJUTh B PEXKUM
CC.

HpI/IMepHOC BpEM: 3apssaa CMKOCTH B MUJUJIMCCKYHAxX tmp MOXHO OIPCACIINTE 110

dbopmye:

rae U —HanpsbkeHue yCTaHOBJIEHHOE Ha BbIXO/E€ MCTOYHHMKA MHUTaHUs B BojbTax, C
— BXOJIHas €MKOCTh ycTpoiicTBa B Muwuddapanax (Mukpodapaast x1000), | - yctaHoB-
JIEHHOE OIpaHUYEHUE TOKA B aMIlepax.

Bpemennoii mapamerp dynkuuu "Tpurrep" nomkeH ObITh 00JIbIlIe paCYETHOTO 3HA-

yenns L,

2.2.10 3awuma om nepenonrocosku

BrIxoa ucTOYHMKA MUTAHUS MOXKET BBIJCPKUBATH 0€3 OBPEKACHUS HAMPSIKCHUE
00paTHON MOJSPHOCTH.

3ammTa OT MEePeroFOCOBKH OTKITFOYAET BBIXO]] HCTOYHHKA MTUTAHKS TIPU HAJTUIHH
Ha BBIXOJIC ICTOYHUKA IMUTAHUS HAMPSDKEHUS 00paTHOM MOJIIPHOCTH aMILUTHTYIO0U OoJiee
0,6-0,7B.

BxroueHue 1 BBIKITIOUSHHUE 3aITUTHI OT MEPETIOTIOCOBKH OCYIIECTBIISECTCS B TIOTb-
30BaTEIbCKOM MEHIO TTapameTp .

[Ipu cpabaThIBaHUM 3aITUTHI M OTKIIOYEHUH BBIXO/a Ha JUCILISE PeKMMa ¢ 9acTo-
To# mpumepHo 1 ['1 MuraeT HaAIMCH - Ecnm Ha BBIX0J1e NCTOYHHKA TTUTAHUS TIPUCYT-
CTBYET HaNPsOKEHHE 00paTHOM MOJIIPHOCTH, TO HAAIMKUCh MUTAET C YaCTOTON MPUMEPHO
2T
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I[J'ISI C6p003 HMHIWKAaIIu H€O6XO,Z[I/IMO IMOKPYTHUTH 3HKOACP TOKA.

2.2.11 Brokuposka uzmeneHus napamempos

HacTtpoiika 6;10KHpOBKH M3MEHEHHSI 3HAUCHUH YCTAaHOBJICHHOTO HAMPSHKCHHSI U TO-
Ka OCYIIECTBIIIETCS B TIOJIb30BATEIHLCKOM MEHIO IapameTp .

OyHKIIMOHUPOBaHUE OJOKUPOBKH B 3aBUCIMOCTH OT BEIOPAHHOTO 3HAYCHUSI:

- OJIOKMPOBKA BCET/1a HEAKTUBHA;

- OJIOKMPOBKA aKTUBHA KOTJa BBIXOJT HICTOYHHKA BKIIOUeH (pexkuM CV i CC);

- OJIOKHPOBKA aKTUBHA BCETIA;

LU - pexuM OJIOKUPOBKH TI0 TaiiMepy.

JInst akTMBalMK OJOKUPOBKY JJIUTEIBHBIM HAXKATHEM 3HKOJIEpa HANPSKEHUsI HE0O-
XOJIUMO TIapameTp YCTAaHOBUTH B 3HAYEHUE , U1 aKTUBaLUU OJIOKH-
POBKHM KHOIKOM FUNC HE0OX01MMO mapaMeTp YCTAaHOBHTH B 3HAUYCHHC MK,
IIPU 3TOM IIapameTp HEOOXOJMMO YCTAaHOBUTH B 3HaUCHUE (§f] -

Ecnu BeIOpaH pexxuM OJIOKMPOBKH MO TaMepy, TO OJOKMPOBKA aBTOMAaTUYECKU
BKJIFOYAETCS Yepe3 MEPUOI, 33JTaHHBII IapaMeTPOM . CHsiTHE OJ0KH-
POBKH OCYILIECTBIIAETCS KHONIKOM FUNC WM AJIMTENbHBIM HAKaTUEM SHKOJIEpa B 3aBHCH-
MOCTH OT HACTPOWKH, KOTJja OJIOKUPOBKA CHSTA (HEaKTHUBHA) JIFOObIE AEHCTBUS C SHKOAE-
pamu (BpaleHHe, HAKATHE) MePe3ayCKaloT TaliMep OJIOKUPOBKH.

Korma 610kupoBKa akTUBHA HA aucIiee GyHKIUNA OTOOpaXkaeTcs HAIUCh .

[Tpu paboTe ucTOUHMKA MUTAHUS IO AITOPUTMY (IIpOrpaMMme) Moab30BaTeNs, CTaTyC

OJIOKUPOBKU OTIPENIETISIETCS TPOTPAMMON.

2.2.12 Komnencayus conpomusienus npo8ooos

HcTounnk nuTaHust UMeeT (PYHKIMIO MPOTPaMMHON KOMIICHCAIIUN COTIPOTUBIICHUS
IPOBOJIOB.

Ha ocHOBaHWM 33aJaHHOTO WJIM BHIYMCIEHHOTO CONPOTUBIICHUS MPOBOJIOB UCTOUYHHUK
NUTaHMS B peKUME pPealbHOr0 BPEMEHH PACCUUTHIBAET M BBOJUT HEOOXOIUMBIE MTOMPABKU
B kaHaisl LIAIT u ALIIT.

MaxkcuManbHOE BBIXOJHOE HANpPSHKEHUE MCTOYHHMKA MHUTAHUSA C YY€TOM KOMIICHCH-
pyromeit BoasT 1o6aBku 30,5B.

HacTtpoiika conpoTHBIIEHUSs TPOBOJOB OCYILECTBISETCS B MOJIb30BATEILCKOM MEHIO
rapameTp . IIpu 5TOM MMeeTCs BO3MOXKHOCTh KaK Py4YHOU YCTaHOBKU

SHAYCHUS COIIPOTUBIICHUA IIPOBOAOB, TAK 1 ABTOMATHYCCKOT'O U3MCPCHUA.

15



JInsi aBTOMaTU4YeCKOro M3MepeHuss HE0OXOJIMMO B MOJb30BATEIHLCKOM MEHIO BbI-
OpaTb mapameTp , MOAKJIIOYNATh MPOBOAA K MCTOYHUKY NMHUTAHUA U
3aMKHYTh UX CO CTOPOHBI Harpy3ku. KparkoBpeMeHHO HaxxaTh KHOmKy Out, mpubop me-
pEUZIET B PEXUM U3MEPEHHS CONPOTHUBIIEHUS MPOBOJOB. Ha Bpems m3MepeHus BMECTO
3HAYEHUs MMApaMEeTpa MHUTAET HAANUTH , [0 OKOHYAHUU U3MEPEHUS U3MEPEHHOE CO-
MPOTUBJIEHHE NIPOBOJIa aBTOMAaTHUYECKU YCTAaHABIMBAETCS B KAUECTBE MMapameTpa
sistance, mo)

BHUMAHHWE! Bo BpeMsi aBTOMaTUYE€CKOTO U3MEPEHHUS COMPOTUBIICHUS MPOBOJIOB
yepe3 HUX MPOTEKAeT TOK OKoJIO 1A, pa3MbIKaTh IPOBOJIA BO BPEMSI UBMEPEHUS HE JIOIYC-
kaercs. [Ipu pasMbIKaHHM MPOBOJOB BO BPEMsSI TECTA HA HUX BO3MOXKHO IOSIBJICHUE Ha-

npspbkeHus 1o 10B.

2.2.13 Qunomp omoobpasicenus pexcuma CC

s cawkenns "npedesra” nHAMKauu Ha rpanuie pexkuMoB CC/CV B HCTOYHHKE
nuTaHus peann3oBaH GuibTp pexxuma CC. OH ompeaenseT 3aep>KKy W3MEHCHUS WH/IH-
Kaluu npu nepexogax Mmexay pexumamu CC u CV.

JlaHHBIN QUIBTP OKA3bIBAET BIUSHHUE TOJIBKO HA MHIUKAITHUIO.

HaCTpOﬁKa MOCTOSIHHOM BpCMCHHU (bHJIBTpa OCYHICCTBICTCA B IIOJIB30BATCIIBCKOM

SsimEnEEyFilter of CC mode, msjp

2.2.14 Brewnue aunuu 6xo0a u 6b1xood

Korga mapameTp monp30BaTebCKOr0 MEHIO B 3HAYCHUH m, JIAHUS
BX0JIa aKTMBHA W TOJOKUTEIBHBIA ()POHT BKIIFOYACT/BBIKITIOYACT BBIXOJ, JTUOO 3aITycKa-
€T/0CTaHABIMBAETCS MPOTPpaMMy T.€. IyonupyeT KHOnKy Out. AKTHBHBIM CUTHAN JIOTHYEC-
ckas 1 nanpspkenuem 3-5B, BxoiHOM TOK He Oosee SMA.

Korma mapameTp mosap30BaTeIbLCKOT0 MEHIO B 3HAYEHHUH , JAHUSA
BBIXO/1a akTHBHA. Ecim mcrounuk nuranus padortaer B pexxume CC mmm CV, TO BBIXOI
3ambikaeTcst Ha TuHU0 GND uepes pesuctop 100 Om. MakcumanbHBIH KOMMYTHPYEMbBIN

ToK 10MA, MakcruManbHOE HanpsbkeHue Ha Beixogse +15B u -5B.

2.2.15 Buibop u ycmano6xka npecemos, 8b100p Npocpammbl
B ucrounuke nmutaHus UMEIOTCS YEThIpE STUEHKH JJISI COXpaHEHUS MPECETOB Hampsi-
YKEHUS U TOKa.

Jlst paGoThI ¢ TipeceTaMu MapaMmeTp Moiab30BaTeabcKoro MeHIO [ejgleffeli Kol slaY]
vy (JIIqIiiade]yl /10J1KEH OBITH YCTAHOBJIEH B 3HAUECHHE .
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Jl7is BXO/a B PEKUM BBIOOpA M YCTAHOBKH MpeceToB HeoOxomumo B pexume Off
HaXXaTh U yJEP>KUBATh YHKOJIEP HATIPSKCHHUS.

[Ipu BXOzE B pe’KUM BHIOOPA U YCTAaHOBKH IIpeceToB Ha auctuiee 4d oToOpakaroTes:

- TeKyIIue 3HaueHus npeceroB M1-M4,

- 3HAYEHHE MapaMeTpa M0JIb30BATEIIbCKOTO MEHIO PRG;

- MyHKT BbIX0J1a U3 pexuma EXit.

BeiOop sueiiku mpecera, mporpaMMbl WM MyHKTa Bbixoaa EXit ocymiectBisercs
BpallleHUEM PHKOJIepa HaIPSHKCHHUS.

Jlnia 3anmucu mpecera HEOOXOJUMO BBIOPATh COOTBETCTBYIONIYIO siueiiky M1-M4 u
Ha)XaTh SHKO/IEP HAMPSKCHHUSL.

Jlns BeiOOpa (IpUMEHEHUs) TmpeceTra HeoOXOJIUMO BBIOpAaTh COOTBETCTBYIOIIYIO
sueiiky M1-M4 u naxxate kHonky Out. HanpsbkeHne u TOK yCTaHOBSATCS B 3HAUCHUS Tpe-
ceTa U MPOU30MAET aBTOMAaTHUECKUN BBIXO/ U3 PEKUMAa BEIOOpA U YCTAHOBKH MTPECETOB.

Jliis BeIOOpa mporpaMMbl HEOOXOAMMO BRIOpaTh COOTBETCTBYIOMIee 3HaueHue PRG
U HaxaTh kKHONKy OUt, mpu 3ToM BeIOEpETCS COOTBETCTBYIOINIAS MpOTpaMMa u MPOU30iIeT
BBIXOJI U3 peKMMa BbIOOpa U yCTaHOBKH mpeceToB. Eciu BeiOpaHo 3Hauenne PRG Off, o
peXHUM pabOThI IO MPOTrPAMME OTKIIFOHAETCS.

Jlns BhIXOJa M3 peXuMa BbIOOpPA M YCTAHOBKM MPECETOB HEOOXOAMMO BbIOpATh

nyHKT EXit u Haxatp kHOTIKY OUL.

2.2.16 @yuxyus pabomsi no npoecpamme

HcTounuk nmuTaHusi MOKeT paboTaTh 1Mo mporpamMme (aIropuTMy) MOJIb30BaTENs.

Hanucanue mporpaMmsel U 3arpy3Ka €€ B HCTOYHHUK MTUTAHUS OCYIIECTBIISETCS C HC-
NI0JIb30BAaHUEM MHTETPUPOBaHHOM cpensl paspadbotku (IDE) HybridPowerCoder, moapo6-
Hee CM. JOKYMEHT [Ipocpammuposanue ucmounuxog numanus E-core.

B ncrounuk muTaHUS MOXKET OBITH 3arpy»KEHO JI0 YeThIpex mporpamm. [Ipu coszna-
HUM TIPOTPaMMBbI €l TPUCBaMBaeTCs KOPOTKOE Ha3BaHNWE Ha OCHOBAHHH KOTOPOTO OHA BBI-
oupaetcs.

Br160p mporpaMmbl OCYIIECTBIISIETCSI B MOJIb30BATEIbCKOM MEHIO THapaMeTp
U B PSKHUME BBIOOpA U YCTAHOBKH MIPECETOB CM. pazzen 2.2.14.

B kauecTBe 3HaUYCHHs MapameTpa oToOpakaeTcss Ha3BaHWE BBHIOPAHHOM
IPOrpaMMbI, 3HAYCHHE o3HauaeT, 4to (yHKIWs He aktuBHA. Haxmucs By, rie N -

gyucio ot 1 10 4, oTroOpaxaeTcst Kora siueiika Imycra U B Hee He 3allricaHa rmporpamma.

17



Koraa BeiOpana paboTa no nporpamme n3MeHsieTcsl Ha3HayeHne kHonku Out, kHon-
Ka HE BKJIIOUACT/BBIKIIIOYAET BBIXO/, a 3aIyCKaeT/OCTaHABIMBACT BRIOPAHHYIO IIPOTPaMMY.
BxiroueHre BBIXOJla OCYIIECTBISICTCS KOMaHAAMH B MPOrpaMMe, BBIKIIOYEHHE BBIXOJIA
IpY OCTAHOBKE MPOrpamMmbl o KHorke Out uiu 1o ycIoBHsIM caMON POTPaMMBI.

Korna BeiOpana pabora mo mporpamme (mapaMmerp MOJIb30BaTEIbCKOIO MEHIO
el He [8jj ) , Ho mporpaMMa He 3amylleHa Ha AucIiee PyHKIHMM oToOpaskaeTcs: HaAHuCh
. Jlnst 3amycka mporpamMmbl HE0OX0IUMO HaxaTh KHonKy Out.

Korna mporpaMma BhINONIHSIETCS Ha Juciiee (QYHKUUH OTOOpa)kaeTcs HAANUCH
. 7151 ocTaHOBKM MpOrpaMMbl HEOOXOAUMO HaxaTh KHoMKy Out.

[Ipu paGoTe MCTOYHMKA MO MPOrpaMMe BBITIOTHIIOTCS BCe (PYHKIMU U HACTPOUKU
UCTOYHHUKA MUTAHUs, TOCTYITHA PETYIUPOBKA MAPAMETPOB C UCTIOIB30BAHUEM SHKOIEPOB.
[Tporpamma pabotaer B (HOHOBOM PEKUME U JOMOIHSAET OCTAIbHbIC (DYHKIIMHU UCTOYHHUKA

ITUTaHUA.

2.2.17 3awuma om nogvluleHHO20 HANPANCEHUS, MOKA U MmeMnepamypbl

HNcTouHnk nuTaHust C 4aCTOTOM MpUMEPHO 3 KI 11 aHaIM3UpyeT BBIXOJIHBIC HAIPS-
YKEHHE U TOK, €CJIM OHH IIPEBBIIAIOT yCTaHOBIICHHbIE 3HaYeHUs Ha 0,5B m 0,5A coortBet-
CTBEHHO, TO Harpy3Ka aBTOMATUYECKN OTKIIFOYAETCS, IIPY 3TOM Ha JIUCIUIEE PEKUMA MUTA-
€T HAJIUCh - (peBbIIIEHUE HATIPSKEHUS) UITH - (TIpeBBIIIEHUE TOKA).

[Tpu npeBbIlIeHnH TEMIEPATYPhl TEIIIOOTBOA JIUHEHHOTO perynaropa Beie 75 °C
Harpy3ka aBTOMaTUYECKU OTKIIIOYAETCS, a HAa JUCIUIEE MUTAET HAJIUCh - . Ha Bpems
OXJIQXKICHUSI JIMHEHHOTO peryisTopa 10 temneparypbl 55 °C uHAMKATOp MUTAET C 4acTo-
TOM mpumepHO 2 'l U yCTaHaBIMBAIOTCS MaKCUMallbHble 00OpOTHI BeHTHIiATOpa. llpu
CHIKCHUM TEMIIEPATypbl BEHTWJIATOP OTKJIIOYAETCS W HWHIWKATOP MUIAET C 4YacTOTON
1 I'n, maguupys cpabaThIBaHUE 3aAIUTHI.

Jlst cOpoca MHIUKAITMU HEOOXOIMMO TTOKPYTUTh SHKOJIEP TOKA.

2.2.18 O noepewnocmsx u noocmpotixe 8bix00H020 Hanpsixcerus no ALIT

B cooTBercTBHM C anropuTMOM pabOThl HCTOYHUKA NUTaHMs B pexume CV Ha auc-
Tiee HaMpsHKEHUS OTOOpakaeTcsl BOCTIPOM3BOJIMMOE 3HAUEHUE HANPSDKCHHS, J1ajiee OHO
UMEHYETCS 3a/laHre Ha HampspkeHue. Ha ocHoBaHWUM 3a7aHusl HAa HAMPSHKEHUE C yUEeTOM
MaciTabupyronmx kodddurmentoB u mnompaBok L[AIl mMuxpokoHTposiep dhopmupyer
OTIOpPHOE HAMpPsHKEHHUE ISl CTa0MIIN3aTOpa HAMIPSKECHUS.

HcTtrHHOE 3HAYCHHME HAIPSHKECHUE HAa BBIXOAC MCTOYHHMKA IMHUTAHHUS OTIMYACTCS OT

3a/IaHUs1 HA BEJIMYMHY MOTPEIIHOCTA BOCIPOU3BEICHUS HANIPsKEHUs (CM. 11.1.2).
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Hanpsxkenue Ha BbIxoje UCTOUHMKA nUTaHus umepsercs ALl mokazanus kotopo-
ro0 OTJIWYAIOTCS OT UCTUHHOTO 3HAYEHHUS BBIXOJHOTO HAMPSIKEHUS! HA BEJIIMUMHY IMOrpell-
HOCTH M3MEpEHUS HanpsbKeHUs (cM. 1m.1.2).

Hanpumep, yctanoBiieHo 3aganue Ha Hanpspbkenue 10,000 B, uctuHHOE 3HaueHHE
BBIXOJTHOTO HampspkeHust 9,995 B, aOcomoTHoe 3HaueHue morpemHoctu kanana [[AIT
5 MB. Ilokazanus AIIIT 9,985 B, abcomorHoe 3HaueHue mnorpentHocTd kaHamga AILIII
-10 mB.

Taxkum 00pa3om Bo3HHMKaeT cuTyamus koraa ycranosieHo 10,000 B, a AIIIT moka-
3piBaeT 9,985 B u BO3HHMKaeT MHEHHUE, YTO Ha BBIXOJIE€ YCTAHOBJIEHO HEBEPHOE HaIpsKe-
HUE U TpeOyeTcs ero moAcTpouth 4toObl mokazanus ALl 6t 10,000 B. ®dakTudecku
e Takas MOACTPOIKa YBEIMYUT a0COJIIOTHYIO OTPEIIHOCTh BOCIPOU3BEACHHUS BBIXOIHO-
r0 HaIpPsSIKEHUS.

Tem He MeHee noka3zanus kaHana ALl MoryT ObITh HCHOJIB30BAHBI JIsS TOJACTPOM-
ku kaHaina LIAII. ITockonbky BemuunHbl abcomroTHOM morpermHocTr AL u LAIT sBs-
IOTCSl HE3aBUCHUMBIMH CITyYallHBIMU BEJIMYMHAMH B HCTOYHUKE MHUTAHUS peaIu3oBaHa
(GyHKIUS TOJICTPONKH BBIXOJHOTO HAIPSHKEHUS C MCIOJIb30BAHUEM CTATUCTUYECKUX MeE-
TOJIOB.

Bxntouenne GpyHKIMM TOACTPOKK BhIXOAHOTO HanpsbkeHus o AL ocymectiis-
€TCs B MIOIb30BATEIILCKOM MEHIO ITapaMeTp . Bxutouenue nanHo GyHKIUN
YMEHBIIIAET MOTPEIIHOCTh BOCIPOU3BEACHUSI HAMPSHKEHUS B YCTAHOBUBIIEMCS PEXKHUME,
OJIHaKO J00aBmsieT "K0j1e0aTeTbHOCTH" MEPEX0ITHOMY MPOIIECCY U MOKET ObITh Hexena-

TCIBbHBIM IIPH pa60Te I10 IIporpamMme 1pu 49aCTOM U3MCHCHHUHU BbIXOAHOI'O HAIIPSAKCHUA.

2.2.19 Bunep

buniep umeer aBa pexxuma curanuzanuu CC u Alarm.

Korma BeiOpan pexum curHanmzaiuu CC, ounep numut B pexxume CC.

Koraa BeiOpaH pesxum curHanusaiuu Alarm, oumep nuimuT eciu cpadoTana 3amnmra
NVP, OVP, OCP, OTP unu tpurrep.

Jy1s Gunepa MOKHO HaCTPOUTH TPOMKOCTD 3BYKa UJTH BBIKIIFOUUTH €TO.

HacTtpoiika ocyliecTBiIseTCs B 0JIb30BaTEIBCKOM MEHIO.

2.2.20 Knonka Reset
Knonka Reset ucnonb3yeTcst s coOpoca MHAUMKAILMK cpadaThIiBaHUs 3aiuThl. Ko-
raa napamerp noiab3oBareabckoro MeHio MFATLWNERE ycTaHOBIICH B 3HAUCHHE KHOII-

ka Reset taxxke HCIIOJB3YCTCA OJIA C6p008. HHTCTPAJIBHOI'O 3HAYCHUA TOKAa W MOIIIHOCTH.
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Eciu cpabotana 3ammra (Muraer uHamkarop Alarm) u BbIOpaH cOpOC HMHTErPAIbHOIO
3HAUCHUS 0 KHOMKE Reset, To mpu ee Ha)KaTUX MPOU30UIET COPOC MHAMKAIIUN 3aITUTHI,

I cOpoca MHTETPAbHBIX 3HAYCHUH HE00X0IMMO MMOBTOPHO HAXKATh KHOTIKY.

2.2.21 Ilapannenvroe u nociedosamenbHoe coeOUHeHUe UCOYHUKOB NUMAHUSL

JlaHHBIY UCTOYHUK MUTAHUS JIONMYCKAET MapauieIbHOE U TOCIIeI0BaTEIbHOE COSIH-
HEHUE C TAKUMH K€ WIH IPYTUMUA UCTOYHUKAMU MTATAHWA.

[TapannenbHOe COEAVMHEHUE BBIMOJHSIETCS OOMICMPUHATHIMUA CHOocOOaMH Tapal-
JICTTLHOTO COETMHEHMS JTaOOPATOPHBIX HCTOYHUKOB MUTAHUS, IIPU 3TOM HE PEKOMEHIYETCS
COCMHATh UCTOYHUKH MUTAHUS HAa BBIXOJHBIX KJIEMMaX, COCIMHEHUE JTOJKHO OCYIIECTB-
JSTHCS HA HAarpy3Ke.

[Tpu mocienoBaTeTbHOM COSUHEHUH HEOOXOIUMO OTKIFOUNTH 3aIUTy OT MEPero-
JIOCOBKH JTAaHHOTO MCTOYHHMKA MUTAHUS MPU 3TOM OTPAaHWYCHHUE TOKA, YCTAHOBJICHHOE Ha
JIPYTUX UCTOYHUKAX MMUTAHUS, HE JOJKHO MPEBBINIATh YCTAHOBICHHOE OrpaHUYCHUE TOKa
JTAHHOT'O MCTOYHHMKA MUTaHMs, a WCIOJIb30BaHUE MCTOUYHMKOB MUTAHUA 0€3 OrpaHuYCHUs
TOKa HE JOIyCKAeTCs.

[Tpu mociemoBaTEIPHOM COCIUHEHUN JIBYX JAHHBIX MCTOUYHUKOB MUTAHUS 3AIIUTY
OT TIEPETIOTFOCOBKH JIOCTATOYHO OTKJIIOYHTH TOJHKO HAa OJHOM HCTOYHUKE MMHUTAHMS, TPU
9TOM JUIs TIOAKITIOUEHHsI HAarpy3ku HeoOXxoaumMo cHavaa nepeBectd B pexxum CV/CC uc-
TOYHHUK ITMTAaHHS C BKJIIOYCHHOM 3aIlIMTOM, a 3aTEM C BBIKJIIFOUEHHOM, OTKJIFOUEHHE HEOO-

XOAWMO BBITIOJIHATE B TOM K€ IMOPAIKE.

2.2.22 Buiknouenue ucmoynuka numaHus

BEIKIIOYCHME MCTOYHHKA MMUTAHUS HEOOXOAMMO BBINOIHATE B pexume Off (B pe-
KM€ BBIKJTIOUCHHOTO BBIXO/IA).

JIsl BBIKJTIOUEHUST UCTOYHHUKA MTUTAHUS HEOOXOIMMO TMEPEBECTH BBIKIIOYATENb ITH-
TaHUS B IToJ0KeHUE «Oy.

[ToBTOpHOE BKJIIOUEHUE MCTOYHMKA HEOOXOIMMO BBITTONHITH KOT/Ia MCTOYHHK ITH-

TaHUS MOJTHOCTHIO BRIKITIOUUTCS (moracHeT LCD), He panee yem uepe3 3-5 CeKyHI.
2.2.23 3amena npedoxpanumens

JIns 3a1uThl OT MEPErPYy30K B pa3beMe MUTAHUS, HAXOIAIIEMCS Ha 3aHEW MaHeIu

HNCTOYHHKA IMUTAHWUA, HCIIOJIb3YCTCA TJIaBKU M MpCAOXPaHUTCIIb.
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B HOpMaJIbHBIX YCIOBHSIX MPEAOXPAHUTENH HE JTIOJDKEH NEPEeroparb, OJHAKO B CIY-
4yae 3HAYUTEJIbHBIX OTKJIOHEHUM MUTAIOIIET0 HANPSKEHUS BO3MOXXHO IMEpPEropaHue Impe-
JTIOXPAHUTEIIS], O YEM CBHUICTEIBCTBYET OTCYTCTBUE BKIIOUCHHS UCTOYHUKA MMUTAHUS.

JIJist 3aMeHBI IPEAOXPAHUTEIE HEOOXOAUMO BBIKIIIOUUTh UCTOUYHUK IMUTAHUS U BbI-
*71aTh He MeHee 30 ceKyH] Mociie 4Yero, u3Bjiedb KaOeiab MUTAHUS U3 pazbeMa MUTAHUS
MCTOYHUKA MUTAHUSA, U3BJICYb OTCEK MPEAOXPAHUTEN M 3aMEHHUTh MPEeIOXpaHUTENb, Ha-
xonsmuiics B kiurice. [Tocie 4ero ycTaHOBUThH OTCEK MPEJOXPaHUTENsI 00paTHO B pa3beM

U IIOJKJIFOYHUTD KaOeNb MUTaHHus.

2.3 [leiicTBUS IPH HEMCIIPABHOCTHAX

2.3.1 Ilpu neperopanuu MnperoxpaHUTeNss HEOOXOAUMO 3aMEHUTh €r0 B COOTBETCT-
Buu ¢ 1.2.2.23. Tlepen BKIIOYEHUEM UCTOYHUKA MUTAHUS T1OCIE 3aMEHbI PEJOXPAHUTES
HEOOXOIUMO YOEAUTHCS, YTO MapaMeTpbl MUTAIOIIEH CETH COOTBETCTBYIOT TPEOYEMbIM
3HAYEHUSAM.

2.3.2 Ilpn oOHapyXeHMH aHOMaJIbHON PaOOTHl MCTOYHUKA MUTAHUS HEOOXOAMMO
HE3aMEUINTEIBHO €r0 BBIKJIIOYUTH BBIKIIOYATEIEM MUTAHUS U OTKIIOYUTH KaOeslb MUTa-
HUSL.

2.3.3 JIns rapaHTUWHOTO W MOCIETapaHTUWHOTO PEMOHTA UCTOYHHKA MUTAHUS HeE-

00X01MMO 00paTUTHCA K MPEAIPUITHIO-U3TOTOBUTEIIO.

2.4 llnpposoii kaHA

HcTouHMK MHUTAaHWS WMEET TaIbBAaHUYECKU pa3Bs3aHHBIA IudpoBoil kaHam ¢ TTL
ypoBHsiMu UART (o npaiiBepa RS485) u yposasimu nuntepderica RS485. TTL UART co-
BMECTUM C ypoBHsMH 3,3 u 5B.

Pazbem mudpoBoro kaHamza HAXOAUTCS HA 3aHEH MaHENIM UCTOYHUKA TUTaHUSI.

[TapameTpsl 1upoBOTO KaHama:

- CKOPOCTD TCPEITATH, OO/T. vveeivrreeiurrieesreesassreeesssseeesssseessssessssesesssseessssssessnsees 9600;
= PABMEP JAHHBIX, OHIT ...eeeuvieiurieisieeeieeesteeesieeesiteestee st e e sneeessneesnneesne e nneeenneeesnnee e 8;
1 1010): 1570 0 TR (5 3 < (0T - RSP HET.

Jnis muTaHus BHELTHUX yCTPOMCTB, Hampumep bluetooth aganTepa, B pazbeme 1ud-

POBOIo KaHalla NpEAYCMOTPCH BbIXOJ ITUTAHHA 5B ¢ MakcumalbHbIM TOKOM Harpy3kKu

20MA.
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Ta6nuna 4. Onucanue BHIBOJAOB MU(GPOBOTO KaHaa

Homep Onucanme

1 RS485 nuuusa B
Brixog +5B 20MA
UART-RX (Bx0/1 JaHHBIX)
External input
He ncnonb3yercs
RS485 muunsa A
GND
UART-TX (BbIX0J1 JaHHBIX )
External output

O 0 N0 |WIN

2.5 OoHoBeHune Berpoennoro 1O

HcTouHMK MUTAHUS UMEET BCTPOCHHBIN 3arpy34yuK JJii OOHOBJIEHUSI BCTPOECHHOTO
nporpammHoro obecrnieuenus ("mpomuBku"). J{iss OOHOBIEHHS MPOIIMBKU HUCITIOIb3YETCS
nporpamma Stm32FlashLoader v1.3 wim HOBee pa3paboTku E-COre m amanTep JUIsS 1MOJ-
kiroueHus: uctounnka nutanus kK [1K. IIporpamMmmy oOHOBIIEHHSI MPOIIMBKU >KEJIATEIbHO
3aMycKaTh OT UMEHH aJIMUHUCTPATOPA U BCE HEUCTOJIb3yEeMbI€ IPOTPAMMBbI 3aKPHITh.

B ucroyHuke muTaHUsS yCTaHOBJICHBI JBa MUKpoKoHTposuiepa (MK): oCHOBHOM,
YIPaBJISIONIMA UCTOYHUKOM MHMTaHUSA, M JOMOJIHHUTENbHBIH, yrnpasisoomuid LCD (LCD
npaiisep). Kaxxapiii u13 MK nmeer coOCTBEHHBIN 3arpy3duK.

[TogxmroueHue ajganTepa K UCTOYHUKY MMUTAHUS U BXOJ B PEKUM OOHOBJICHUS TIPO-
IIMBKH CJIEAYET BBIMOIHSTH B CJIEIYIOUIEH TTOCIE0BATENbHOCTH:

a) €CIIM UCTOYHUK MUTAHUS BKIIIOUEH, BHIKIIOUUTD U BBIKIATh HE MeHee 10 cexyH;

0) moaktounTh agantep kK USB 1 uCTOUHUKY NMUTAHMUS,

B) /st OOHOBJIEHUS "MpoIlMBKU" ocHOBHOTO MK Ha)kaThb U yJepKUBATh SHKOJEP
ToKa, Ayi1 ooHoByeHus "mpommBku" LCD npaiiBepa knomnky Out:

I') BKJIFOUYNTh UCTOYHUK muTanusi, Ha LCD oTtoOpasutcs naamucek boot PS-3010P3B
st ocaoBHoro MK u boot LCD gst MK LCD npaiisepa.

1) 3amycTtuTh nporpammy Stm32FlashLoader.

OOHOBJIEHHE TIPOIIUBKA HEOOXOAUMO BBINOJHATH B CJICIYIONICH MOCIIEI0BaTEIHHO-
CTH:
a) B BBIMAJIAIONIEM CIIMCKE TTaHEN HHCTPyMEHTOB BbIOpaTh COM mopT, Ha KOTOPHIN

YCTaHOBWJICS aJlallTep, YCTAHOBUTH CKOpOCTh nmopta 9600.
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Haxxatp kHOIIKY o

0) IpOBEpPUTH, YTO B MOJISIX HACTPOMKM YCTAHOBJICHBI CIENYIOLIUE 3HAYCHUS, MPU
HEOOXOJMMOCTH YCTAaHOBUTD UX:

Jli1s ocHoBHOro MK

Start addr 0x8008000

End addr 0x807f7ff

Size page 2048

s MK LCD npaiisepa

Start addr 0x8004000

End addr 0x800efff

Size page 1024

B) BbIOpaTh (haiis1 JaHHBIX (MPOIIUBKY);

T') HOKaTh KHOIKY 3amucCh W MOATBEPAUTH JEHCTBHE, TTOCIIC YeTO HAYHETCS OOHOB-
JICHUE MPOIIMBKH O X0J€ mpoliecca OyaeT nuHpopMupoBath moJie XoJ1 mpoiiecca;

1) 00 ycrenrHoM okoH4YaHuu oOHOBJeHUs [IpomuBku OyaeT coolieHue, B ciydae
BO3HMKHOBEHUS OIMMOKA HEOOXOAMMO NEPE3anyCTUTh MIPOrpaMMy U TTOBTOPUTH MPOIITUB-
Ky,

¢) mociie oOHoBIeHUS [IpommBKY HEOOXOIUMO Ha MMAHEIW WHCTPYMEHTOB HaXKaTh
KHOIIKY @,

) BBIKJTIOYUTH UICTOYHUK IMUTAHUS.

[lepen BKIIOYEHHMEM MCTOYHMKA MHUTAHHS MOCJe OOHOBIEHHUS MPOIIUBKU HEOOXO-

IUMO BbDKAATh HE MeHee 20-30 cekyH.

3 XPAHEHUE

3.1 VcTouHMK MUTaHUS B 3aBOJICKOM YITaKOBKE HEOOXOIMMO XpaHHUTh B OTaIlJIMBac-

MBIX, 3aIUIIEHHBIX OT aTMOC(EPHBIX OCATKOB TOMEIICHUSIX.
3.2 YcnoBus XpaHeHUs:

- TeMIepaTypa okpyxatoueit cpensl ot 1 1o 40 °C;

- BlIaXXHOCTh Bo3ayxa ot 0 10 80% 6e3 oOpazoBaHus KOHAEHCATa.
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JlomyckaeTcsi XpaHeHUE MCTOYHMKA MUTaHUs npu Ttemneparype ot munyc 40 °C B
TedeHue He 6onee 14 cyTok u obmei mpooKUTETFHOCTRIO He 60s1ee 60 CyTOK.

3.3 Cpok xpaneHus — He 60ee 2 JeT ¢ JaThl U3TOTOBJICHHUS.

4 TPAHCIIOPTUPOBAHUE

4.1 TpaHCHOpTI/IPOBaHHe HCTOYHHKA IMUTAHHUA OOJIKHO BBIIIOJIIHATHCA TPAHCIIOPTOM
JF000T0 BHAa B KPBITBIX TPAHCIIOPTHLIX CPCACTBAX.
TpaHCHOPTHpOBaHI/IC B CaMOJICTaX AOJIZKHO OCYHICCTBIISITHCA B ICPMETU3IUPOBAHHBIX

H OTaIlJINBACMbIX OTCECKaXx.

5 MEPEHI BE3OITACHOCTU

5.1 VcTouHuk muTaHus HE MpeJHA3HAYCH JJIA MCIOJIb30BAHUS JIMIIAMH (BKJIIOYAs
JIeTei) ¢ MOHMKEHHBIMHU (DU3NUECKUMU, CECHCOPHBIMU WJIM YMCTBEHHBIMH CITOCOOHOCTSIMU
WJIU TIPY OTCYTCTBUM Yy HUX >KU3HEHHOTO OMBITA WM 3HAHUMU, €CJIM OHM HE HaXOJSATCS MO/
MPUCMOTPOM WJIM HE TPOUHCTPYKTUPOBAHBI 00 MCIMOJIb30BAHUU UCTOYHWKA MUTAHUS JIU-
1IOM, OTBETCTBEHHBIM 32 UX O€30MaCHOCTb.

Jetr 10mKHBI HAXOAUTHCS MO PUCMOTPOM 711 HEAOMYIIEHUS UTP C UCTOYHUKOM
MATAHUS.

5.2 Vcnosib30BaHWE MCTOYHUKA MUTAHUS JOJDKHO OCYIIECTBIATHCS KBalupUIIUpO-
BaHHBIM MEPCOHAJIOM, YMEIOIIUM IOJb30BaThCSI KOHTPOJIbHO-U3MEPUTEIBLHBIMU TTPUOOpa-
MU U U3YUYUBIIUM HACTOSAIIEE PYKOBOJICTBO.

5.3 Bo Bcex ycnoBUSIX 3KCILTyaTallMy U3JEIus, 32 UCKIIOUYEHUEM €r0 U3rOTOBJIEHUS
U peMoHTa cwiamu npenanpusatus-uzrorosurens, 3AIIPEIIAETCS nogkimtodats ceTeBoi
Ka0enb MUTaHUs IPU CHITOW BEPXHEH KPBILIKE KopITyca.

5.4 3ampeniaeTcs MOJAKIIOYATh CETEBOM KaOeb MUTAaHUS K UCTOUHUKY TIPH HAJTMYUHU
KaKUX-IM00 KUJIKOCTEH WM KOHJIEHCATa Ha KOPITYyCe UCTOYHUKA MMUTAHUS, MEXaHUUECKUX
MOBPEXKIEHUAX, TOCTOPOHHUX MPEIMETAX B BEHTUJISILIUOHHBIX OTBEPCTHUSX.

5.5 3ampeniaeTcsi UCMOIB30BaTh KAOEIbh MUTAHUS MPY HAJIWMYUKA HA HEM TOBPEX]Ie-

HUN U300 uu. Takoi ka0eip T0KEH ObITh 3aMEHEH.
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5.6 3anpemaeTc;1 HCII0Jb30BaTh MCTOYHHUK IMUTAHHUA IIPHU IMOAKIIOYCHHUH €ro K pPoO-
3eTKaM 0e3 3a3CEMJAIOIICTO KOHTAKTaA, o0 IIpHU OTCYTCTBHUU 3a3CMJICHHA YKA3aHHOT'O KOH-

TaKTa.

6 YTUJIN3ALINA

6.1 HpI/I MNPpUHATHN PCIOCHHUA O HCTOAHOCTH MCTOYHHUKA ITUTAHUSA JIA H&HBHeﬁmeﬁ
9KCILIyaTalluv, €ro YTUJIN3UPYIOT B COOTBCTCTBHUU C HGﬁCTBYBMHMH HOPMATUBHBIMU 10-
KyYMCHTAMH C YUCTOM TOI'0O, YTO 3JICKTPOHHBLIC KOMIIOHCHTBI 1 MCCTa MauKu U311 MO-

T'yT COJEPKATh CBUHELL.

7 PEMOHT

7.1 PeMOHT MCTOYHUKA ITMTAHUS OCYHICCTBILICTCA IIPCAIIPUATUCM -U3I'OTOBUTCIICM.
7.2 HpI/I IMOBPCKACHHUHA KaOeJIsl MIUTaHHS €To CJIICAYCT 3aMCHUTDH CIICHHAJIbHBIM IIIHY-

POM HJIM KOMIIJICKTOM, ITOJIYUCHHBIM Y U3I'OTOBUTCIIA.
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