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BBegeHue

Hactosimue «PyKoBOACTBO MO 3KCIJIyaTallMh» MpeJHa3HAaYeHbl /[AJs1 O3HAKOMJIEHUS
006CY>KUBAIOILETO MIEPCOHAJA C YCTPOUCTBOM, MPUHILIMIIOM JAEUCTBUS, KOHCTPYKLUEH, MOPSIIKOM
TEXHUYECKOH 3KCIJIyaTaluu U 0OCAY>KUBAHUS yCTPOWCTBA IJIaBHOrO nycka asuratens YIIII/,
MMeHYyeMOro JaJjiee 1o TeKCTY, “6JI0K” UIx “yCTPpOUCTBO”.

1. Ha3HayeHue

1.1 Bnok npejHasHavyeH /I IJIaBHOTO IyCKa M OCTAaHOBAa TpexPpa3HOro aCUHXPOHHOIO
3JIeKTPO/JBUTraTesii C KOPOTKO3aMKHYTbIM WJIM (a3sHbIM pOTOPOM B COOTBETCTBUMU C
3anporpaMMHUpPOBAHHBIMHU [IapaMeTpPaMH NIycKa.

YCcTpoUCTBO HeJsb3sl MCNOJIb30BaTh JJS 3JeKTPONUTAHUA TNPUOOPOB, COJepKalUX
3JIEKTPOHHble CXeMbI( KOMIBIOTEPHI, NPUHTEPbl, TeJeBU30pbl, TeJeKOMMYHHUKALlMOHHOE
obopyZioBaHUE U T.[.). ITO MOXKET NPUBECTU K BbIXoAYy U3 cTpos Kak YIIII/|, Tak U nuTaeMbIx
npu60opoB. B 3TOM ciiyyae OTBETCTBEHHOCTD 3a IOJIOMKY 060pY/l0BaHUS HeceT NOTPeOUTe b, a
rapaHTUHHbIe 0653aTe/IbCTBA U3rOTOBUTEJIA He JeCTBYIOT.

1.2 KomaH/y Ha 3allyCK M OCTAaHOB JIBUraTesl MOXHO M0/JaTh KaK MECTHO C NMOMOLIbIO
KHOIOK Ha JIMIEBOU MaHeJH, TAK U JUCTAHI[MOHHO, 3aMKHYB COOTBETCTBYIOIIME YIIPABJSAOIINE
KJeMMBbI. Bbi60p crniocoba yrpaB/ieHUsl OCYLLECTBJISAETCS MyTeM NPOrpaMMUPOBaHUS.

1.3 bsiok d4BJfeTCA MHUKpPONPOLECCOPHBIM INPOrpaMMUpPyeMbIM YCTPOMCTBOM. Bce
3alporpaMMUpPOBaHHbIE I0JIb30BaTe/leM YCTaBKHU XPAHATCA B 3JHEProHe3aBUCUMOW NAMATH
MHUKpOIpoLeccopa.

1.4 Bsiok oToGpaXkaeT Ha AUCIJIee TeKyllMe JaHHble O TOKax JBUraTeJis, peXXxuMax paboTsl,
3Ha4YeHMUs IPpOrpaMMHUpyeMbIX YCTAaBOK U KO/ bl OLIHUOOK.

1.5 Bsiok uMeeT WHUPOKUH KOMILIEKC 3alUT U aBTOAUATHOCTHUKH, 00eCreYynBaIIIUX
HajiexkHoe PYHKIMOHUPOBaHUE YCTPOUCTBA U CBOEBpeMeHHOe NHPOPMUpPOBaHUE MOTPebUTE NS
0 BO3HHUKAIOIIUX HEUCIIPABHOCTSX U UX YIPEXKJeHHe.

2 TexHUYECKHE XapaAKTEPUCTHKH U YC/TI0BUA IKCIVIyaTAlUHA

2.1 OcHOBHbIE TEXHUYECKHUE XapaKTEePUCTHUKU yCTPONCTBA NIPUBEAEHBI B Tab ule 2.1

Ta6suna 2.1 - TexHuueckue xapaktepucTuku YT

KosinuectBo ¢as 3

CeTtb 342..418 B, 50 I'y,

CxeMa NMOAKJIIOYEHUA ABUTrATEA “

“3Be3ja‘“, “TpeyroJbHUK”
Hasinuuie BBOJJHOI'0 aBTOMaTHUYECKOTO
BBIKJIIOYATEJIs

Het

BcnoMmoraTesibHOe MUTaHHE AJId CUCTEMBI

ynpanIeHI/IH 198'242 B 50 FI_[

MouHOCTh NOTpe6IeHUSA CUCTEMBI
ylnpaBJIeHUs

20 BA

HoMmuHanbHas MOIIIHOCTBb ABUTraTeJid

15,22, 30, 37,45, 55, 75,90, 110, 132, 160, 200 kBT

Peryvpyrouun 3jieMeHT

Tupucrtop

Tun cucteMbl ylpaBJIEHHUA

MukponpoueccopHas
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BpeMsi IJIaBHOTO MyCKa U OCTaHOBA

3..50 cex

Nuaukanusa

Kupako-kpucramindyecku MHAUKATOp 32-
CUMBOJIbHBIH, 2 CBETOAMO/A

[[OHOIIHI/ITGIIbeIe KOHTAKTBbI

3 nporpaMMupyeMsbix pesie 220 B 5 A.
BeixogHoi curHas: “'otoBHOCTR”, “PaboTa”,

“ABapus’”, “barinac”

3anuTa: KOpOTKOe 3aMbIKaHHE HA BbIXOJIe

JJIeKTpOHHAad 3allUTa

3amuTa: neperpyska JJIMTeJbHbIM TOKOM

JJIeKTpOHHAad 3alluTa

3amuTa: neperpeB TUPUCTOPOB

Jatyuk Temnepatypsl 80 C

3aniuTa: noteps ¢a3bl UM “caunanue” gpas

JJIeKTPOHHasd

3amuTa: KOHTPOJIb NOJKJ/I0YEeHUs Harpy3Ku

JJIEKTPOHHAs1, paboTaeT TOJIbKO Mepes NyCKOM

3aLU,I/ITa: KOHTPOJIb UCIITPABHOCTH THUPHUCTOPOB

JJIeKTPOHHAas1, paboTaeT TOJbKO Mepes MyCKOM

3aluTa: HeCUMMEeTpPHS BbIXOJHbIX TOKOB(
00pBIB UJIK NIOBpEXKJEeHUE HATPY3KHU )

JJIeKTpPOHHadA

MakcuMasibHasi eperpy3o4yHasi ClloCO6HOCTb

[=4,5 In - 20 cek, I=3 11 - 60 cek,
[=2 g - 90 cex muy, 1,5 [a - 3 Mus

Hannuue GyHKIUM NyIbC-CTapTa Ja
Hanpsi»keHue nyJsibc-cTapTa 60..100 % Unom
BpewMms nysibc-cTapTa 0,1..0,5 cek
[Topor cpabaTbiBaHUS 3alUTHI OT KOPOTKOTO 1=10.12 In
3aMbIKaHHUSA
CTeneHb 3alHUIIeHHOCTHU P41
OxTaskeHue [IpuHyUTE/IBHOE BCTPOEHHBIMU
BEHTUJIATOPAMU
Pecypc BeHTUJITOpA 50000 yacoB
TeMnepaTypa OKpyKawlleu cpesbl 0.40C

OTHoOcHUTe/bHas BJAXXHOCThb BO34yXad

0..90% 6e3 KOHJeHcaTa ( Cyxoe NOMelleHHUe)

N3ongauus

2,5 KB Mexy 1maccy, CUJI0BOH IeNbl0 U
yHOpaBJSOUMAMA LEeNIMU

PexxuM paboThl

JnutensHbii, [1B = 100%

Cpok akcniyaTaluu

He menee 10 JieT

['apaHTUs

12 Mecs1eB

Jns pa6oTsl YIII/l Heo6xoarMMoO ABa HanpsikeHUsA. OJJHO HampshHKeHUe Yyepe3 TUPUCTOPHI
KOMMYTHUPYeTC Ha OOMOTKHM JBUTraTeJisi — OHO Ha3blBAaeTCs CUJIOBBIM HaNpsiKEHUEeM; Jpyroe

HallpAX€HHe HCIOoJIb3yeTCA OJid TIIHUTAaHUA

CHUCTEMBbI

yhnpaBJieHUAd - OHO Ha3bIBA€TCA

BCcrioMoraTesbHbIM. HoMHHa/sibHOE cHJIOBOe HampsikeHHe - TpexdasHoe 380 B 50 I,

BcrioMoraresbHoe - 220 B.

2.2 byiok npeaHa3HavYeH /g 3KCIJIyaTalluy B C/Iey0LIUX YCI0BUAX:

A) 3akpbITble B3pbIBOOE30NIACHBIE TOMELeHHS Oe3 arpeCcCHBHBIX NAPOB U ra30B;

B) TemmnepaTypa okpyxatoiero Bosayxa ot 0 go +40 C;

B) BepxHUii Ipees OTHOCUTENbHOM BJAAXKHOCTU BO3/iyxa He 60Jsiee 90 % 6e3 KOHAeHCcaluU

BJIATY;

) atmMocdepHoe gaBseHue oT 84 no 106,7 klla;
) mecTto pacnosioxkeHus o 1000 M Hag ypoBHEM MODS;
E) oTcyTcTBUE BO3JeMCTBUS NPSAMBIX COJTHEYHbIX JIy4el U APYTUX UCTOYHUKOB HarpeBa;

7K) oTcyTcTBUE BUOpALUK U YIaPOB.
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3. YcTpoiicTBO ¥ IPUHLUI AEHCTBUA

3.1 BHyTpeHHee YCTPOMCTBO.
BHemHu# BUA 6J10Ka peJcTaB/eH Ha pUcyHKe 3.1:

Pucynok 3.1 Buewnuu Bug YIIII/

Ha nuueBoit naHesn pa3MelaloTcs 31eMeHThl MUHAWKALUKY U yIpaBJeHus:
A) cBeTopuof “Pabora”;

B) cBeToguon “ABapusa”

B) kHonka “Ilyck”;

') kHonka “Cton”

J1) )KUAKO-KpUCTALJINYeCKUHN HHAMKATOP;

E) knonku “Ilp.”, “®”, ">", "<” n1s1 nporpaMMUpOBaHuUs U yIpaBJIeHUS;

7K) kHONKa aBapUHHOTrO OTK/IYEHUS;

3) naTYuKM ToKa ( 3 WITYKH)

BHyTpu Kopmyca pa3MelalTc:

A) TupuctopHbie MoayJH( 3 WITYKH);

B) paguaTop oxsaxJeHus;

B) miaThkl cucTeMbl ypaBJieHUs;

[) knemmHuky XT1 u XT2 719 NOAK/I0OYEHUS CUJI0BOT0 HaNPS>KEHUS U HAarpy3KH;
/1) aBTOMaTu4eckui Boika4arTeab QF1;

3) BEHTUJISATOPHI OXJIAXKEeHUS.

Ha 6okoBo¥ naHesy mkada HaX0AUTCS KieMMa 3a3eMJIEHUS.
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B kayecTBe peryJiMpymolLiero 3jeMeHTa B YCTPONCTBE HCIOJIb3YIOTCS TPU TUPUCTOPHBIX
MOJYJA, KaXJbld U3 KOTOPBIX COZEPXUT MO JABa TUPUCTOPA, COEJUHEHHBIX [0 BCTPEYHO-
napaJijieJIbHOM cxeMe. Ha M eBoM naHe i pa3MelleHbl 3J1eMeHTbl MHAUKALUU U yIIpaBJIeHUs.
BHemHue mnpoBoja M Kabeau A/ NOAK/IOYEHUs] HANpsKeHUsl CeTH, Harpy3kud U Leneu
ylnpaBJieHHUs BBOAATCA B LIKad € HWXKHeH CTOpoHbl. llenmu ynpaByieHUs UM CUTHa/IM3aLUU
NOJKJ/II0YATCA K KJIeMMHUKaM X1 1 X4 cOOTBETCTBEHHO Ha IJIaTe YIpaBJeHMUS.

3.2 PexuMbl pabOTEL

Bsiok B /1060M1 MOMEHT HaXOJUTCS B OJHOM M3 PEXUMOB pabOTbl. JTU PENKUMBI
nepevyucaeHbl B Tadbsuie 3.1.

Tab6sinna 3.1 PexxuMbl paboThl yCTPOMCTBA

HasBaHue pexunuma

[TosgcHeHue

“ToToBHOCTBL”

B 3TOM pexxuMe MMIYJbChbl yIpaBJieHUs Ha CUJIOBble TUPUCTOPHI He
NOJIAI0TCS, BBIXOJHOE HANpsDKEHWE HA JIBUraTesie OTCYTCTBYET.
YcTpoiicTBO ~ HempepblBHO — oxujaaeT  koMmaHgbl  “Tlyck”  wiu
“[lporpaMMupoBaHue”, NpPHU NOCTYIUVIEHUU KOTOPbIX MNEPEXOAUT B
COOTBETCTBYWOUIUM pexuM. Ha wuHAMKaTope B MNepBOM CTpPOKe
oTObOpaXkaeTcss HaANUCh “'OTOBHOCTD .

“PaboTa”

B 3TOT pexxuM 6JIOK MepexoAWT MPU MOCTyImeHUH KoMmaH/bl “Ilyck”.
[Ipu 3TOM Ha BCe TUPUCTOPBI MOJAKTCS YIPABJSIOINE UMIYJbChI, HA
BbIXOZIe MPUCYTCTBYEeT HamnpsbkeHWe. Ha MHAMKaTOope OoToOpakaloTcs
TOKM JBuratessa. B ciaydae mnosBiaeHuss komanHzabl “Ctonm” 6JIOK
nepexoJuT B pexxuM “'OTOBHOCTD .

“ABapus”

B 3ToT pexuMm OJIOK MNepexojUT MNpU pPerucTpanuu KakKou-au6o
aBapUHHOM cuTyauuu. UMny/ibchbl ynpaBJieHUs] HA CUJIOBble TUPUCTOPHI
He NOJAITCsA. YCTpPOWCTBO He pearupyeT Ha komaHay “Ilyck” pmo
JIMKBUJALIMK aBapUUHOW cuTyanuu. [locse perucrpanudu OTCYyTCTBUS
aBapUUHOM CUTyal MU GJIOK MOXXET aBTOMATHUYECKU MEPEUTHU B PEKUM
“PaboTa” wau “TOTOBHOCTH” B 3aBHCUMOCTH OT BHJA aBapUHHOUN
CUTYaLlUH U 3alpOrpaMMHUPOBAHHBIX HACTPOEK.

Ha nnjukaTope oTo6pakaeTcs KOJ, OUIMOKHU Y NOSICHSAKOLIAA HAJIUCh

“[IporpammupoBaHue”

PexxuM mnpesHasHaueH JJi 3aJaHUsl 3HAa4yeHUH NpPOrpaMMUpPyeMbIX
napaMeTpoB M COXpaHEHUs UX B MaMATH MUKpompoleccopa. UTobbl
NepelTH B 3TOT PEXUM, Ha/lo B pexxrMe “'0TOBHOCTb” HaXKaTb KHOIKY
“Ilporp.” ¢ nepenHel naHenu. Takxke B pexkum "[IporpammupoBaHue”
MOXXHO BOWTHU HaxkaB KHoOMKy “Ilporp.” B mepBble 10 cekyHJ mnocie
N0/auu NUTAHUA [JJId CHUCTeMbl ynpaBjeHHs( Korja Ha JHUCILIee
oTOOpaXkaeTcs Ha3BaHUeE TEKYILeH MoJiesid 6J10Ka).

B aTOM pexxuMe yCTPONCTBO He pearupyeT Ha noaavyy komaHabl “Tlyck”.
[lepexos B peXUM NpPOrpaMMHUPOBAHUS HEBO3MOXEH M3 peXHUMOB
“PaboTa” u “ABapusa”.

B mnepBoil cTpoke WHAMKATOpa OTOOpa)kaeTcs HOMep W Ha3BaHHe
TeKkyled QYHKIUM, BO BTOPOU CTpPOKe — 3HaueHue QYHKIUM U( UJIH)
HOsICHEHHE
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3.3 KOHCTpYKTHBHOE HCOOJIHEHUE.

KoHCTpYKTUBHO 6J10K BBIIIOJIHEH B BU/le MeTa/ZIMYeCKoro HaBecHoro mkada. Ha nepesneit
NaHeJIM UMEeKTCs OpraHbl yIpaBJeHus U UHAUKALMY, IepeyrcleHHble B Tabaule 3.2
Ta6sinua 3.2 371eMeHThl yIpaBJeHUs] U UHJWKALUU 6J10Ka

OpraH ynpassieHusi uiu | HasanaueHue
HHAUKAIUU
ABTOMaATHYECKUH 3amuTa 1emneu ynpapjieHus

BbIKJIto4aTe b QF1

Csetoauopn “Pabora”

Foput B pexume “PaboTa”, MUraeT Bo BpeMs IJIaBHOrO MyCKa WU
OCTaHOBA JiBUraTeJisl

Ceetoauon “ABapus”

[loput B pexxume “ABapus”

Kupkokpucrannuieckuu
MHAMKATOP

OToOpakaeT TeKyllue [laHHBIE,
IPOrpaMMHUpPYyeEMBIX YCTABOK

pexkuM paboThl, 3HAYEHHUS

KHonka “Ilyck”

Jisg nogayu koMmaH bl “Ilyck” npu MeCTHOM ynpaBJIeHUHU

Kuonka “Cron”

Jns nofavyu koMaH/ bl “CTon” mpu MeCTHOM yIpaBJIeHUU

KHonka “Ilporp”

Jl1s1 BX0Jla/BbIX0/]a B PEXKUM IPOrPaMMUPOBaHUs

Jis BbIbOpa mporpaMMupyeMod (yHKLMH, BBOJA B MNaMAThb ee

KHomnka “®”
3HAYeHMsl.
KHomnka “>”" Jl/1s yBesindeHUs1 3HaYeHUs POrpaMMUPYeMON BeJIMYHUHbI
KHomnka “<” Jl/1s1 yMeHbIlleHUsI 3Ha4yeHUsI MPOTrpaMMUPYEMOU BeJTUYUHbI
KHonka “ABapuiiHoe Jnsa  HeMe[JsIeHHOTO CHATUSA BBIXOJAHOTO HANpPSHKEHUA MpU
OTKJIDYeHHe” BO3HUKHOBEHHU aBapUHWHOMW CUTYaLUH.

3.4 HasHayeHue k1eMM KJeMMHbIX Kosoa0k XT1-XT2, X1-X4 npuBeseHo B Tabsule 3.3.

KnemMHbIe kostoaku X1-X4 pa3MellaloTcs Ha IJ1aTe yIpaBJeHHUS.

Ta6sauna 3.3 HazHayeHHe Kj1eMM KJIeMMHBIX KOJIOJLOK

Ne HaszHavyeHue
KneMMHuK llenb
KJIEMMbI

XT1 1 A JlJ1s1 noAK/II0YeHUsI CeTH

XT1 2 B J1a moaK/A04YeHUsI CETU

XT1 3 C J1s moaK/a04YeHHUsI CeTU

XT2 1 LA Jls coeiiHEeHUS C IBUTaTeeM

XT2 2 LB Jls coeiiHEeHUS C IBUTaTeeM

XT?2 3 LC JlJ1s1 coefriHEeH U C ABUTaTeeM

X1 6 Myck Jns nogauyu komaH/ bl “Ilyck” KHONKOUM B AUCTAaHIIUOHHOM
ynpaBJIeHUHU

X1 7 GND O6muin

X2 6 Crom Jlng nogayu komaHAbl “‘CTon” KHONKON B AUCTAHLIMOHHOM
ynpaBJIEeHUHU

X2 7 GND O6muin

X3 6 ny Jns nopavu curnaina “Ilyck/Cton” AMcTaHIMOHHO “cyxum”
KOHTAKTOM

X3 7 GND O6muin

X4 1 HP P1 HopMasibHO-pa3OMKHYTBIA KOHTAKT 1-r0
NpOrpaMMHUpPYyeEMOro peJjie

X4 2 O6}§u11/1171 06Ul KOHTAKT 1-ro mporpaMMHpyeMoro peJe




"3Bezna InexktporHnka” https.//zvezda-el.ru/

X4 3 H3 P1 HopMa/lbHO-3aMKHYThIH KOHTAKT 1-ro mporpaMMHUpyeMoro
pese
X4 4 yppy | HOPMalbHO-Pa3OMKHYTbIH KOHTAKT 2-r0
IIPOrpaMMMPYEMOTO peJie
O6mmumit | O61UHA KOHTAKT 2-r0 IPOrpaMMHUPyEMOro peJie
x4 > P2
X4 6 H3 P2 HopMa/IbHO-3aMKHYThIH KOHTAKT 2-T'0 IPOrpaMMUPYEMOT0
pese
X4 7 HP P3 HopmanbHO-pa30MKHYTBIM KOHTAKT 3-TO
IIPOrpaMMMPYEMOTO peJie
O6mmumit | O61UHA KOHTAKT 3-r0 IPOrpaMMHUPyeMOro peJie
x4 8 P3
X4 9 H3 P3 E:J}ID;VIEUIBHOGEIMKHYTBIH KOHTAKT 3-T0 IPOrpaMMHPYyEMOro

3.5 Br160op crioco6a noja4yu KOMaH[

KoMmanay “Ilyck” MOXXKHO OAATh CJAeAYIOLUUM 06pa30oM:

- MecTHO KHonkamu “Ilyck” u “Cton” c IUIeBOM MaHeJ U yCTPOUCTBA;

- IUCTaHIIMOHHO KHonkaMu “Ilyck” u “Cton”, myTeM 3aMbIKaHUS KJeMM 6 U 7 KJI€eMMHbIX
KoJio70K X1 1 X2 COOTBETCTBEHHO;

- NVWCTAHLUOHHO MyTeM 3aMblKaHUSl M pa3MblKaHUA “CyXMM~ KOHTAKTOM KJeMM 6 u 7
KJIeMMHOHN KoJoAKH X3. 3aMKHYTOMY COCTOSIHUIO COOTBETCTByeT mojadya koMaHAabl “Ilyck”,
pa3oMKHyTOMY - KoMaHza “Cton”.

Bb160p cnocoba mojjauu KOMaH/, OCyIeCTBJIsIETCS NporpaMMupoBaHueM ¢oyHkuuu F1( cm.
NYHKT 7).

3.6 HMcnoab3oBaHue GYHKIIMU aBTOMATHUYECKOTO MOBTOPHOTO BKJIKYEHUS

[loBeseHue 6Ji0Ka IOCJe MpoOBaja CUJIOBOrO WJIM BCIIOMOraTe/JbHOr0 HaIpsKeHUs
ompejiesisieTcss 3HayeHWeM (QYHKIMU MOBTOPHOro BKJIWYeHUss F3, ycTaHaB/MBaeMoro
nporpaMMHO( CM. yHKT 7).

JenictBue o¢yHkuun F3 pacnpocTpaHseTcs TOJAbKO MpPH JUCTAHIMOHHOM Crocobe
ynpaBseHus “‘cyxuM” koHTakToM( ¢yHkuus F1=2). Eciu nogada komanpg “Ilyck” u “Cronm”
NPOM3BOAUTCSA KHONKaMU( MECTHO WJIM JUCTAHLUOHHO), TO aBTOMAaTH4YeCKUIH MOBTOPHBINA MYCK
HEBO3MOXKEH; M0CJe BOCCTAHOBJIEHUS HANPsKeHUS OJIOK epexoJuT B pexxuM “I'oToBHOCTB” U
JIJIsl TOBTOPHOTO 3aMYCK TPeOYeTCs HaXKaTHue MyCKOBOUW KHOTKH.

Ecin F3=0, To pa3spelraeTcd aBTOMaTU4YeCKoe IOBTOPHOe BKJIIYeHUe. Eciu npoan
HaNpsDKeHUs JJIMJICS MeHee JIBYX CEKYH/I, TO BbIXOJHO€e HaNpsKeHWe CKAYKOM BO3BpalljaeTcs Ha
NpeXHUH ypoBeHb, eCJU OoJibllle JABYX CEKyHJ — TO NPU HaJU4YMKU KoMaHAbl “Ilyck” 6J10K
nepexoAuT B pexxuM “PaboTa”( maaBHBIN MyCK JBUTATEJIS).

Eciu F3=1, To aBTOMaThyeckoe MOBTOPHOe BKJIYeHHUe 3ampelleHo. Eciau mnposan
HanpshKeHUs JJIWJICS MeHee [IBYX CeKYH/, TO BbIXOJHOE HalpshKeHWe CKauKOM BO3BpalljaeTcs Ha
NpeXHUH YPOBEHb, €C/IM O0JIbllIe IBYX CEKYH/J, — TO PU HaAW4uK KoMaH/bl “[lyck” Ha gucniee
WHJUIMPYETCS cooblieHre 06 omubke. B TakoM MoJsiokeHUU YCTPOUCTBO 3a6JIOKUPOBAHO U Ha
JIBUTaTesie HeT HampsbkeHUs. UTo6bl ero pa36JOKHMPOBAThb, HYXXHO MoAaTh koMaHay “Crtom”,
nocJjie yero 6J10K nepeijieT B pexxkum ‘'0TOBHOCTB”.

[IpuMeHeHue GyHKIUM F3 NpouitocTpUpoBaHO HA PUCYHKe 3.2:
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'y

Hanps:xeHWe ceTu

|
Komanpa “Pabota”

= T
BeixogHoe Hanpaxenwe, F3=0

- T
BeixogHoe HanpaxeHwe, F3=1

- T

Pucynok 3.2 [[pumenenue pyHkuuu F3

3.7 Bp160p QYHKIMI IPOrpaMMUPYEMBbIX peJie

Ha «knemMMHyo kosiogKy X4 1iaThl yIpaBJeHWS BbiBeJleHbl KOHTAKTbl Tpex
nporpaMMHUpyeMbIx peJie. B 3aBucuMocTu oT 3HadyeHUH pyHKuu F4, F5, F6( cMm. nyHKT 7) peJe
MOTYT ObITh HEAKTUBHBIMU UJIU BbINOJHATh QYHKILUIO CUTHA/IM3aTOpa CJAeAYI0LUX COObITUM:

A) bsiok HaxoAUTCA B pexkuMe “'OTOBHOCTD;

b) BJsiok HaxoguTcs B pexxuMe “PaboTta”( BpallleHUe JBUTaTeIsl);

B) BJsiok HaxoauTcsd B pexxume “ABapust’;

[) KoHen nycka( 6aiinac) — KOHTaKThbl pejie MOTYT MCHOJIb30BaTbCS [AJ1 KOMMYTaluu
06X0HOTO KOHTAKTOpa

KoHTaKThl MporpaMMHUpyeMbIX pejie MOTYT KOMMYTHpoBaTh HanpsbkeHue 220 B 50 I'y u
TOK 5 A.

3.8 Bri6op criocoba nycka

YIIII/l no3BOJISIeT OCYLLeCTBUTD IIJIaBHBIM MyCK JBUraTeJs [BYyMs CIOCOOAMU: JIMHENHbBIM
yBeJIMUeHHeM HalpsKeHHUs WM OorpaHUMYeHHeM Toka. Bbibop crmocoba mycka ocyliecTB/sSeTCs
nporpaMmMupoBaHueM GyHKIUM F7( cM. nyHKT 7):

A) Ecau F7=0 To BbIOpaH cnocob mycka JUHENHbIM YBeJMdyeHUueM HanpsikeHus. [[pu Takom
cnoco6e YIII/I B Haya/ibHBIA MOMEHT BpPeMEHU NOJaeT Ha OOMOTKHM JBHUraTesis HadaJbHoe
HanpspkeHue 0.50% UHOM B coOTBeTCTBUM €O 3HadyeHHeM ¢yHKUuHU F15, mocsie yero B TeyeHue
BpeMeHM mycka Tnyck, ycrtaHoBjeHHoro ¢yHkiued F11, BbIXoJHOe HampsikeHUe JUHEWHO
HapacTaeT [0 IOJIHOTO ceTeBoro. Bpems pasrona aBurartesis onpegenserca ¢yHkuueit F11, a
TOK JiBUTaTeJisl IpPY 3TOM He OrpaHUYMBaeTcs( ycTaBKa orpaHuyeHus Toka F22 He fieficTByeT).

[Tocne monyyenus komauApl “Cron” YIII/| HauMHaeT yMeHbIIATh BbIXOJHOE HANPSHKEHHE
Jl0 HEKOTOPOr'0 KOHEYHOr'0 3HaYeHUus, ycTaHaB/auBaemoro ¢yHkiueid F16 B TeueHue BpeMeHU
Toct, ycranoBieHHoro ¢yHkuueit F12. [locse AoCTHXKEHUSI 3TOr0 HANPSDKEHUs [ BUTATEJb
IIOJIHOCTBIO 06ecToyrBaeTcs. Pabo4yuil MK/ NpruBeieH Ha pUcyHkKe 3.3:
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UHomM |f-—-—-—-—---————-

UkoH(F16) |- ———————/f———+

UHay( F15) |F————-—

Tnyck( F11)

» T

PucyHok 3.3 PabGounii IMKJI yCKa-0CTaHOBA JIBUraTe sl CIOCOO0M JIMHEMHOTO YBeJIUYEeHUs
HanpsHKEHUs

B) Ecnu F7=1, To BbIOpaH cocob nmycka c orpaHuYeHrdeM Toka. [Ipu aTom coco6e YIII/L B
HayaJbHbIM MOMEHT BpeMeHHM yCTaHaBJMBaeT Ha BbIxoJe HanpsbxkeHue UHay, onpegesseMoe
yctaBkod F15 u mnaBHO yBeJMYMBaeT BbIXOJHOe HampspkeHHe Jo UHOM 3a BpeMms,
onpezensieMoe ¢yHknued F11l, HO mpuU JOCTUKEHHUM KPATHOCTU MYyCKOBOTO TOKAa, KOTOpPOE
3ajaeTca yHkuued F22, 670K NepeXxoAUT B pPEXUM OTrpaHWYEHHUS TOKAa aBTOMAaTHYeCKH
OrpaHU4YMBas TOK JBUraTeJIs Ha 3ajlaHHOM ypoBHe. [lo Mepe pa3roHa ABuraresis TOK afaeT A0
cBoero pab6ouyero 3HaueHus Ipa6. [lpu TakoM cmocobe BpeMsi MmycKa 3aBUCUT OT BEJWUYUHBI
IIyCKOBOTO TOKAa M Harpy3kKud Ha Bajly JBurartess. llpy 3ToM cnocobe peKOMeHAyeTcs
yCTaHaBJIMBaTb 3HaUYeHUe BpeMeHU IJIaBHOro nycka F11 paBHoe 3..5 cekyH/,.

HanpumMmep, ecii HOMUHa/NIbHBIA TOK ABuUraTtess F21 = 45 A, a kpaTHOCTb MyCKOBOTO TOKaA
3amaHa F22 = 3,0 [HOM, TO MyCcKOBOM TOK He MpeBbICUT 3HaueHue 45 * 3 = 135 A. [lo mepe
pasroHa JBurartesii TOK MaJaeT A0 cBoero pabodero 3HadyeHus Ipa6. /[luarpamma nycka
II0Ka3aHa Ha pUCyHKe 3.4:

A

Inyck

Ipab

» T

PucyHok 3.4 /luarpaMmma nycka ABUraTesisi CIoCO60M OrpaHHUYeHHUs TOKa

[I1aBHBIA OCTaHOB ABUraTesis OCYyLIeCTBJAETCA JUHEWHBIM yMeHbIIeHHEeM BBbIXOJHOIO0
HanpspKeHUs [0 3HayeHMs, YycCTaHOBJeHHoro ¢yHkuuel F16, B Te4yeHUe BpEMEHH,
3anporpaMMUpoBaHHOro B F12, npu 3TOM ycTaBKa KpaTHOCTHU NyCKOBOro Toka F22 He Bauser
Ha BpeMd OCTaHOBa.
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3.9 YcTaHOBKA BpeMeHH IJIABHOTO MYyCKa U OCTaHOBA
BpeMeHa nJjiaBHOro ycKa U OCTaHOBA ABUraTesisl 33/jal0TCs B npejienax oT 3 10 50 cekyH[
c waroMm 1 cek nyTem nporpammupoBaHus ¢yHkiui F11 u F12 ( cM. nyHKT 7).

3.10 YcTaHOBKA HAaYaJIbHOI'O U KOHEYHOTr'O0 HAOPAXXeHHUs

3afjaHve 3HAY€eHUMM Ha4YaJIbHOTO M KOHEYHOrO0 HANpsSKEHUW  OCYILEeCTBJsSETCS
nporpamMmmupoBanueM pyuknuii F15 u F16 B npegenax ot 0 70 50% ot UnowM c miarom 0,5% ( cM.
NYHKT 7).

3.11 YcTaHOBKA HOMUHAJILHOI'O TOKA JIBUraTe d

BesiuMHa HOMHUHAJIbHOTO TOKa ABHUraTesis 3azaeTcs ycTtaBkod F21( cMm. myHKT 7). 3Ta
BeJIMYMHA UCIOJIb3yeTCs CUCTEMOU yIpaBJieHHUs JJisl pacyieTa MaKCHUMaJbHOTO MyCKOBOTO TOKa
IpHY MycKe C1oco60M OTpaHUYEHUS] TOKA U 3allMThI JIBUTaTesl OT eperpy3Kyu WU 3aTAHYTOTO
nyckKa.

3.12 YcTaHOBKA MaKCUMaJIbHOW KPaTHOCTH IIYCKOBOI'O TOKa

MakcuManbHasi KpaTHOCTb MYCKOBOTO TOKAa MpPH INyCKe JABUraTessi CHOCOO0OM C
orpaHHYeHHEeM TOKa 3aJlaeTcsl MyTeM MNporpaMMupoBaHusg OGyHKIUM F22( cM. myHKT 7) B
auanasoHe ot 1,0 [HoM g0 4,5 IHOM.

3.13 Wcnosib30BaHvie QYHKIMU MyJIbC-CTapTa

@yHkMa nyabc-cTapTa( TOMYKOBBIA pEXUM) TMNpPUMEHsIeTC [Jil  [pPeoJoJIeHUs
MeXaHU3MOM IPHUBOJA HayabHbIX CUJI TpeHud. [leficTBUe QYHKIIUMU Ny IbC-CTapTa 3aKJIK04aeTcs
B TOM, YTO B HayaJIbHbIH MOMEHT BpeMeHHU K 0OMOTKaM 3JIeKTPOJABUraTe sl NPUKJIAblBaeTCs
uMInyJibc HanpsikeHuda Unysbe = 60..100% ot UHoM B TedeHHe BpeMeHH TiyJbc:

A

U

UHOM - - - - - —-—- - —— - — - — = ———

Unynec( F27) F-----

Tnynbc( F28)

» T

PucyHok 3.5 JleficTBue GpyHKI MU NYJIbC-CTAPTA
[l vcnosib30BaHUs GYHKIIMHU MYJIbC-CTApTa HEO6XOAUMO YCTAaHOBUTh 3HaUeHHe QYHKIUU

F26, paBHbiM 1, yKa3aTb BeJIMYWHY HalpsXKeHUSA U BpeMs [JeWCTBUA IyJibC-CTapTa
nporpaMMupoBaHueM ¢yHkiun F27 u F28( cM. nyHKT 7).
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3.14 3anuchb B 1aMATb 3aBOJCKUX HACTPOEK.

biok uMeet cnenuyanbHylo ¢yHkuuioo FI98( cM. myHKT 7), mIpU COXpaHEHUU B MaMSATH
KOTOpPOM 3Ha4eHMs paBHOro 1, Bce MoJsib30BaTe/JbCKHE YCTAaHOBKU CTHUPAIOTCH, a HA UX MeCTO
3aMUChIBAIOTCS 3aBO/ICKUE 3HAYeHUS] GYHKLIUH.

3.15 3amuThl
B GJi0Ke peasii30BaHbl CJeAYIONIME BUIbI 3AIIUT:

A) 3amuTa OT KOPOTKOrO0 3aMblKaHHUSl Ha BbIXOJle OJIOKA SBJISIETCA 3JIEKTPOHHOM.
JJIeKTpOHHAas 3allluTa peajaru3yeTcs NyTeM ObICTPON 06pabOTKHM MHUKPONPOLIECCOPOM CUTHAJIOB,
NOCTYNaWIMUX OT JaTYMKOB TOKa. [Ipu NpeBbllIeHWHM MTHOBEHHOro TOoKa 3HadyeHUs 10*IHom
NPOUCXOJUT CHSTHE YNPABJAKIIMX UMIYJbCOB C TUPUCTOPOB, a Ha JHUCIJIee OTOOpakaeTcs
COOTBETCTBYIOII[ee COOBIIEHHE.

B) 3amMTa OT Neperpy3kd JBUraTesss MpeJHa3HauyeHa [l  COXpPaHEHUs
paboTOCNOCOOHOCTU [JIBUTATesIsI MPU AJUTEJbHOHW TMeperpy3ke TOKOM, IMpPeBbIIIAKIEM
HOMHMHA/IbHOE 3HauyeHHe. MUKpONpoIeccop HeNpepblBHO H3MepsieT TOKH [ABUTATess U
HaKalJIUBaeT 3HayeHUe BpeMs-TOKOBOIO HHTerpaja M CpaBHUBAEeT €ro C YCTaBKOW, NpHU
NpeBbIIIEHUU KOTOPOW CHHMAeT HMITYJbChbl YIpPaBJEHUS C THPUCTOPOB WU OTOOpakaeT Ha
Jucniee coobueHue. PaboTta 6Jioka GJI0KMpyeTcsl Ha 3 MUHYTHI, I0CJEe Yero OH NepexoiuT
pexxuM “I'oTOBHOCTB”, eC/iM OTCYyTCTBYeT KoMaHaa “Tlyck”.

C nomo1bto GyHKIUU F23 MOXXHO BbIOPATh OBICTPYIO UJIM MeJIJIEHHYIO 3aLUTY JABUTATEJIS.
3aBUCHMOCTHY BpeMeHH cpabaThliBaHUs 3alUThl OT TOKA ABUraTe/Is MpUBeJeHbl B Tabule 3.4:

Tabsnna 3.4 JleficTBUe 3alIUT OT EPETPY3KU JABUTATES

Tok nBuraTens BpeMs cpabaTbhiBaHUs IPU NTEPETrPY3Ke, CEK
bricTpad 3amuTa MeasieHHas 3a1iyMTa

10 In 0,5 0,5
6 In 2 3

4,5 In 10 20
31In 30 60
2In 60 90

1,5 In 90 180

1,25 In 120 300

JlI1 KOppeKTHOM paboThl 3aliMTbl HEOOXOAUMO NPaBW/JIbHO YCTAHOBUTb 3HAueHUe
HOMMWHAJIbHOTO TOKA JABUraTe sl IporpaMMyupoBaHueM QyHKUUHU F21( cM.yHKT 7)

B) 3ammuTa oT meperpeBa pajuaTopa obecneyrMBaeTCsl BCTPOEHHbIM TeMIlepaTypHBIM
JIATYMKOM, KOTOpBbIA HeNpepbIBHO ONpallMBaeTcs MUKponpoleccopoM. IlpeaesbHas
TeMmnepatypa paguatopa - 80 C. I[locne cpabaTbiBaHUSI 3alllUThl paboTa yCTPOMCTBA
6JIOKMpYyeTCcs [0 OXJaXJeHUs pajuaropa Ao TeMmnepaTypbl 45 C, mocsie 4ero BbIK/JIIOYAIOTCSH
BEHTUJIATOPbl OXJAXJEeHHUS1 U OJIOK MepexoAuT pexuM “['OTOBHOCTB”, €C/lM OTCYTCTByeT
koMmaHa “Tlyck”.

[) 3amuTa OT HECUMMETPUU BBIXOJHBIX TOKOB SIBJISIETCS 3JIEKTPOHHOM. 3alljUTa MOXeT
ObITh BKJIOYEHA WU OTKJIIHYEHa MyTeM NporpaMMupoBaHus ¢yHKuuu F93( cMm. myHKT 7).
3amuTa cpabaTbiBaeT NPU BbINOJHEHUHU CIeYIOIUX YCIOBUM:

- cpenHe apudMmeTudeckuit Tok ¢pa3 Icp = (Ia + Ib + Ic) / 3 6osbue 10% HOMHUHAJIBHOTO
ToKa [ HoM perysiaTopa;

- OZIMH WY 60Jiee TOKOB HAarpy3KH oTJrd4YaeTcs oT Icp 6osee yem Ha 15%, 25%, 35% wau
50%( B 3aBUCHUMOCTH OT 3HaueHUs GyHKUMU F93) B TeyeHue BpeMeHHU 5-15 cekyH[.

HecruMMeTpUs BBIXOJAHBIX TOKOB MOXeT ObITb 06yCJIOBJIeHA NOBPEX/JEHUSAMU B JIBUTaTeJle,
06pBIBOM HAarpy304YHbIX IPOBOJOB U T.II.
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/1) KoHTposib mojk/a04YeHHUs] Harpyskd M TeCTUPOBaHHE TUPUCTOPOB Ha BHYTpPEHHee
KOPOTKO€E 3aMblKaHUE OCYUIeCTBJSIETCS CHCTEMOM ympaBJjieHUsI B pexrMe “['OTOBHOCTBH’; B
pexxuMe “PaboTa” jaHHasA 3alMTa He aKTUBHA. 3allMTa MOXeT ObITh BK/IOYeHA WU OTKJII0YeHa
nyTeM nporpaMMupoBaHus GyHKUUU FO1( cM. nyHKT 7).

E) KOHTpoJb HanpspKeHUs CUJIOBOM CeTH OCYILLeCTBJSETCS 3JeKTPOHHBIM CIOCOOOM.
3amuTa cpabaTblBaeT B Cjy4yae OTCYTCTBHS OJHOW WJIM HECKOJbKUX $a3 WIM B ClIydyae UX
“cnunanus”.

3.16 HacTtporku

B peryssaTope npefycMOTpeHa BO3MOKHOCTb HACTPOMKU:

A) H3MeHeHMe mnopora cpabaTbiBaHUs 3alUTbl OT KOPOTKOrO 3aMbIKaHUS MOXHO
npousBecTu pe3uctopoM R3 B sieBoM BepxHeM yruay miaaTel TPM-ZVEL A5. W3HavasbHO Ha
NpeANpPUSTUH U3TOTOBUTEJIE YCTAaHOBJIEH OPOT cpabaThIBaHUSA 10 aMIIMTY/e oKoJio 3*[H, rae
[H - HOMUHaA/JIbHBIN TOK pery/sTopa. B 3ToMm ke JieBOM BepxHeM YIJy IJIaThbl UMEKTCH [IBE
KOHTpoJibHble TOoukU “K3”. HampsixkeHue, uaMepeHHOe MeXxJAy 3THMH TOYKAMH, ONpeJeJisieT
yCTaBKy cpabaTbiBaHUs 3au[UThl 0 K3. O6bIYHO 3TO HaNpsKeHUe COCTaBJisgeT okoJio 2 B. [Ipu
HEOOXOJUMOCTU YBEJUYUTb YYBCTBUTEJNbHOCTb CpabaTbIBaHUS HYXXHO I3TO HaNpsKeHUe
YMEHbUIUTb, [IJI1 Yero rojJoBKy peryJIMpoBOYHOro pe3nctopa R3 Hy»KHO noBopayuBaTh NPOTHUB
4acoBOW CTpeJiKe, AJis1 3arpy6JieHUss — HAo60poT HampspkeHue ycTaBkd K3 yBequ4uTh U
NOBOpAYMBaTh royioBKYy R3 1o yacoBou cTpesike.

[IpuHUMas pelieHHe O HEOOXOJMUMOCTH M3MEHEHUs HACTPOMKH 3alUThl OT KOPOTKOIO
3aMbIKaHUs, c/le/lyeT NIPUHUMATh BO BHUMaHUE:

- IPYU HaNpsDKEHUeE YCTaBKU Bhille 2,5 B 3amdTa MoXKeT ObITh NOJIHOCThIO BhIBEJIeHA U He
cpabaThIBaTh BOOOIIIE;

- ObIBaeT cuUTyalus, Korja 3aumura oT K3 cpabaTbiBaeT mnpu [IeHCTBYIOIIEM TOKE,
M3MEpPEHHOM KJiellaMH, MeHblleM 4yeM [H. JTO He 06s3aTe/JibHO TOBOPUT O HENPaBUJbHOU
3aBOJICKOM HaCTpOMKe 3aljdThl, MOTOMY YTO 3aljdTa CpabaTbiBaeT MO aMILIUTYAHOMY(
MTHOBEHHOMY) 3HAUE€HMUIO TOKA, a He JIeHMCTBYWOIEMY. ITO Yallle TOBOPUT O TOM, YTO BEJIUKO
aMIIMTYAHOe 3HayeHUe Toka( Nuk-dpakTop). [lonbiTKa 3arpyobUTh UM MOJHOCTbIO OTK/IOYHUTD
3amuTy oT K3 MoXeT mpuUBeCTH K BbIXOAY THUPUCTOPOB M3 CTPOSl — BeJb OHHU JIOMYCKAKOT
HEKOTOpOe TIpeJe/ibHOe 3HayeHWe MTHOBEHHOrO0 TOKa, a 3aBOJCKas HacTpoMKa Kak pas
npeaycMaTpUBaeT cpabaTblBaHUe 3alUThI [/ HENPEBBIIIEHUS 3TOTO0 NpeAe/bHO-A0MyCTUMOTO
3HaYeHUs. B 3TOM ciydyae U3roTOBUTE/Ib UMEET MPaBO OTKa3aTh B OeClJIaTHOM FapaHTUHHOM
00CTY>KUBaHUU.

b) IlokaszaHus JaTYMKOB TOKa. B ciydae, eciu TOKH, HU3MepeHHble (AKTHYECKH,
pacxosTcs ¢ JAaHHBIMU, OTOOpaXkaeMbIMU Ha JJUCIlJIEe, MOXKHO MPOU3BECTH UX MOACTPOMKY. [s
NO/ICTPOMKM MOKAa3aHUM AATYMKOB TOKa CIY>KaT peryJupoBouHble pe3uctopbl R35, R36 u R37,
pacrnosiokeHHble B JieBOM BepxHeM yriy miaTbl TPM-ZVEL AS5. Pe3uctop R35 oTBeuaer 3a
NOKa3aHMs AaT4YMKa Toka 1o ¢ase A, R36 - no ¢paze B, R37 - no ¢paze C cooTBeTCTBEHHO.

[IlpyHuMas pelieHUs1 0 HEOOXOJUMOCTU HACTPOUKH MOKa3aHUM AATYMKOB TOKA CJIEAYeT
MMeTb B BUAY cieaytoiiue GaKTophI:

- JATYUKA TOKAa MMEKT HEKOTOPYI HayaJbHYI0 30HY HEYYBCTBUTEJIbHOCTU U
HeJIMHeHWHOCTH. [Ipyu Toke, paBHOM MeHee 10% HOMHHAJBHOIO TOKA PEryJfaTOpa, NOKa3aHUA
JlaTYUKOB TOKA MOTYT ObITh HEJOCTOBEPHBbI WJM BOOOILE HYyJeBbIMH, HO 3TO He TOBOPHUT O
HEHUCHPAaBHOCTU UJIM HEBEPHOU HACTPOMKE; IIPU YBEJIMUEHUU TOKA, IOKa3aHUS BXOJAT B HOPMY;

- JUIS UW3MepeHHs TOKa HYXXHO HCIOJIb30BaTh KJeElLlMd, CIOCOOHble U3MepsATh
Cpe/lHeKBaJjpaTUYHOe 3HaYeHUe ToKa. Ha Takux kJjemax go/nkHa 6bITh Hagnucb TRUE RMS(
WCTHHHOE CpeAHeKBaJjpaTUuHoe 3HaueHue). Kiemu, He usMmepsioumue TRUE RMS, MoxHO
VICI0JIb30BaTb TOJIBKO IPU CUHYCOUJAJBHOM TOKe, a I[PU HECHHYCOUJAJbHOM TOKe TaKue
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KJely MOTYT JaTh NOTrpPelHOCTb usMepeHus Ao 50%. PekomeHayeTcsa Mcnosib30BaTh Kiely
¢upmel "Fluke” nnu “Appa”;

- HACTPOMKY NMOKa3aHUM AATYMKOB TOKA ONTUMAJIbHO NIPOMU3BOJAUTH IIPU TOKE paBHOM 60-
80% OoT HOMMHA/ILHOTI'O TOKA PeryJIsATOpPa;

- HeBepHas HACTpOMKa MOXeT NPUBECTU K HEKOPPEKTHOMY CpabaThbIBaHHIO 3aLIUT OT
neperpyskd WJIM KOPOTKOTO 3aMblKaHUA - JMO60 CJMIIKOM 4YacToe U HeoOOCHOBaHHOE
cpabaTbiBaHUE MO0 HA0OOPOT OTCYTCTBUE WJIM CJAUIIKOM MeJJIEHHOe cpabaThiBaHUS. B ciyyae
BBIXOZIlA W3 CTpPOSA peryJadTropa [0 IpUYMHE HEeBEPHOM CaMOCTOATEJbHOW HACTPOMKHU
noTpebuTeseM, W3TOTOBUTEJb HMeeT I@paBO OTKa3aTb B 0OeClJIaTHOM TrapaHTUHHOM
006CTY>KUBaHUU.

[Ipy mnpoBeseHUM onepanyMi NOACTPOMKHU IIOKAa3aHUM Ha JAUCIJIee PEKOMEeHAYeTCs
bUKCcHpOBaTh peryJupyeMyto BeJIMYMHY Ha JUCILJIee, Jisl 4ero Heo6XoAMMO HaXKaTh KHONKY ~®”
NaHeJIU yIpaBJIeHUs.

3.17 Ucnosib30BaHKE KHONKYU “ABapUHHOE OTKIKOYeHUe”

KHonka “ABapuiiHOe OTKJ/IO4YeHHe” MO3BOJISIeT CHATb HAaNpsDKeHWe C HarPy3KH B JIOOOM
pexxuMe paboThl YCTPOWCTBA NPU BO3HMKHOBEHUU BHEUITATHOW CUTyallMM, CBSI3aHHOW C
yIpo30M XKM3HU NepCcoHasia UK NopYer UMYLeCTBa.

KHomnka uMeeT ¢puKcaluio CBOEro MoJoXKeHHus.

[Ipy HaXKaTHUX 3TOW KHOMKH pa3pblBaeTCs Liellb BCIOMOTATEeJbHOTO MUTAHHUS, MPU 3TOM
IJIaThl YIIpaBJeHUs1 06eCTOYMBAIOTCS U UMITYJIbChI yIIPpaBJeHUsl HA TUPUCTOPHI HE MOAA0TCS.

4. Tpe6oBaHMs1 6€30NIACHOCTH.

4.1 bnok cooTBeTCTBYeT [JeUCTBywIMM TpeboBaHusM “llpaBun  ycTpoucTBa
3JIeKTPOyCcTaHOBOK’,  «[IpaBuMjaM  TeXHMYeCKOM  3KCIUIyaTallUd  3JIeKTPOYCTAaHOBOK
norpe6uteneit» U «llpaBus TeXHUKU 6€30MACHOCTH MPU IKCIIyaTaLlMM 3JIEKTPOYCTAHOBOK
noTpebuTesein».

4.2 Jlna paboTbl YCTPOWCTBA UCHOJIb3YETCS OMACHOe JJisl KU3HU HanpsbkeHue. [lpu
yCTaHOBKe 0JI0Ka Ha OO'beKTe, a TaKXe NPU YCTPAaHEHWU HEeHUCHPaBHOCTEW W TeXHUYECKOM
06CIy>KUBaHUHM HEOOXOJUMO OTK/IIOYUTD 6JIOK M MOJAKJ/II0YaeMble YCTPOMCTBA OT CETH.

4.3 He ponyckaeTca nomnaZlaHue BJard Ha KOHTAKTbl KIEMMHUKOB U BHYTPEHHIOI0 4acThb
mkada. 3ampeljaeTcss HCNOJAb30BaHHe 6JI0OKAa B arpecCMBHBIX CpeJaxXx C COJiep:KaHHEM B
atMocdepe KUCIIOT, LieI04el, Maces U T. .

4.4 Tloakaro4deHUe, peryJupoBKa M TeXHUYECKOoe OOCayKMBaHUe 0JI0Ka JOJIKHBI
IPOU3BOJUTBHCA TOJIbKO KBaJMPUUMPOBAHHBIMMU ClelMaJIMCTaMM, U3Y4YMBIIMMHU HaCTosllee
PYKOBOZ,CTBO M0 3KCIIJIyaTaLUH.

4.5 Tlpum osKcllyaTallMd W TeXHUYeCKOM OOCJAy>KMBAaHUM HeO006XO0AMMO COO6JI04aTh
Tpe6oBaHUA «[lpaBuU/J TexHHWYeCKOW 3KCILJIyaTallUM 3JIEKTPOYCTAHOBOK NOTpebuTesel» U
«[IpaBuJ TeXHUKHM 6€30MaCHOCTH NIPU IKCIJIyaTal MU 3JIeKTPOYCTaHOBOK NOTPeOUTeNeN».

4.6 Jlng 3alUThI 00CyKMBAIOLIET0 IepcoHasia 6JI0K J0/PKEH ObITh 3a3€MJIEH.

4.7 Bok He MOXeT OBbITb HCNOJIb30BaH KaK pa3beJUHUTEeNb LieNHd WIA U30JMpyloliee
YCTPOUCTBO.
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4.8 Ecau ciayyallHas nojada Halps>KeHWe Ha HarpysKy IpeaAcTaB/isgeT ONacHOCTb JJs
nepcoHasa WJM 00OOpy/l0BaHHS, TO OJIOK HEOOXOJUMO NOJKJKYaTh Yepe3 MpepbiBaTesb,
HanpuMep, KOHTAKTOpP, yIIpaBJ/isieMbli BHEIIHEH CUCTeMOM 6e30M1acHOCTH.

4.9 He nonyckaeTcsi paboTa yCTPONCTBA C KOHAEHCATOPHON HAarpy3KoM, MOJK/JI0YEeHHON K
BBIXO/ZY.

4.10 Pa6ora 0Ji0Ka CONPOBOXKAAETCSA BblAeseHHeM Tema. /[y mnpeoTBpalleHUs
neperpesa, BbIX0/la U3 CTPOS U peI0TBpalleHUs oXKapa Heo6X0UMO:

A) ycTraHaB/IMBaThb 6JIOK Ha HETOPIOYYIO TOBEPXHOCTb;

B) HeJomycTMMO yCTaHABJMBAThb OJIOK B IJIOXO BEHTHJIMPYyEMbIX MeCTaX U MeCTax C
BBICOKOU TeMIlepaTypor OKpPYKalolllel cpesibl;

B) npu ycTaHOBKe He0o6X0UMO obecnieduTh He MeHee 100 MM CBOGOHOTO MPOCTPAHCTBA
10 NepuMeTpy 6J10Ka.

5. MoHTaxx Ha 06'beKTe.
5.1 CiefyeT yCTaHOBUTBD 6JIOK Ha LITAaTHOE MECTO U HA/le>KHO 3aKPENHUTb ero.
5.2 3azeMsiUThb 6JIOK B COOTBETCTBHUE C TpeboBaHuAMH [1Y3.

5.2 IIpokJyiafblBalOTCSl IMHUU CBSI3H, IpeJlHAa3HAYEHHbIE COeJUHEHUS C MUTAIIIEN CEThIO,
JIBUTraTeJieM, yCTPOUCTBAaMU yIpaBJeHUS.

5.3 CeuyeHue CUIOBBIX IPOBO/OB J0JX)KHO COOTBETCTBOBATH TOKY Harpy3KHU.

5.4 llenu aad mojayd CUTHAJNOB YIpaBJieHUS CJAeAyeT BbINOJHATb BUTBIMM MNapaMu
NpoBOAOB ceyeHHWeM He MeHee 0,22 MMZ ¢ HeNoCpeACTBEHHbIM HX NOAK/JIIOYEHHUEM K
yIpaBJASKOLUM KJIeMMaM JJis1 KaKJ0ro CUrHasia OTAesbHO.

5.5 Ilpy MOHTaXe NPOBOJOB HEOOXOAHWMO OOEeCHeYUuTb HX HaAeXHbIH KOHTAKT C
KJIEMMHHKOM 0JI0Ka , [IJIs1 Y4ero peKOMeH/IyeTCcsl UX KOHI[bl TIATEe/JbHO 3a4UCTUTb U 00JYAUTh
WJIK ONPECCOBaThb B CTAHTAPTHbIe HAKOHEYHUKH, 'UJIb3bl, KJeMMbl. [lo/icoelMHeHe TPOBO/IOB
OCYIIeCTBJISIETCS MO BUHT.

5.4 He ponyckaeTcs Npok/aajKa JHUHUHN YNPaBJAKIIUX CHTHAJOB B OJHOM XXTIyTe C
CUJIOBBIMH IIPOBOJIAMH, CO3JAI0IIIMMU BBICOKOYACTOTHbBIE UJIM UMITYJIbCHbIE IOMEXH.

5.5 TlogkaoyeHWe BHEUIHUX Lened K YCTPOWUCTBY IPOU3BOAUTCA IO CXeMaw,
NpYBeeHHbIM B [IpunoxeHuu A.

5.6 Ilpu BbINOJITHEHUH MOHTAXKHBIX Pa60T HEOO6XOAUMO MPUMEHSTD TOJbKO CTaHJAPTHBIN
WCIIPaBHbIA UHCTPYMEHT.
6. IlepBoe BK/IIOYEHHE.

6.1 [lepes; nepBbIM BK/IIOYEHUEM HEOOXO/JUMO BbINIOJIHUTD CJIeAYIOIIME IeUCTBUS:

A) mpousBecTH MOJKJYEeHHe Mo cxeMe 1, yKa3aHHOW B MPUJIOXKEHUU A, NPU 3TOM B
KayecTBe TECTOBOM HAarpy3KU PeKOMEeHAYeTCs MOJAKJIIYUTh JaMIbl HAKaJMBaHUS MOILHOCTbIO
100-150 BT;
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be3 moOJK/JIOYeHHOM Harpy3kd HEBO3MOXHO CJieJlaTb BBIBOJ, O TMPABUJbHOU HJIH
HelpaBUJILHOU paboTe peryJsiTopa.

B)ybeauThcs B NMPaBUJIBHOCTU MOJKJHYEHHs BHEIIHUX lieNedl MUTAHUsS W yIpaBJeHUs,
3a3eMJIeHHs], OTCYTCTBUU KOPOTKOI'0 3aMbIKaHUSI Ha BbIXO/IE;

B) nojaTh HampskeHHe Ha 6JIOK, TPU 3TOM BCe CBETOAMO/Ibl HAa NepeHEN naHeu mKada
JIOJDKHBI KPaTKOBPEMEHHO 3aropeThCsl U NMOTacCHYTh, Ha JUCIiee B TedyeHUe 10 ceKyHJ, 0/KHA
0TOOpPa3UThCA HAJMUCh TEKYLeH Mozequ 6JIOKAa M BKJIKYAKTCA BEHTUISATOPHI OXJAXK/EeHHUS.
Jlanee Ha Aucmiiee OTOOpPa3UThCA HaANUCh ‘TOTOBHOCTBH”. ITO O3HAYAET, YTO OGJIOK T'OTOB K
paboTe U NPOrpaMMHUPOBAHUIO.

6.2 [lo yMosiyaHUIO, 6JIOK MMeeT HAcTpOWKy mojauu koMmaHz “Ilyck” u “Cton” MecTHO
KHONKaMHu ¢ JuueBod naHend. Haxmurte kHonmkamu “Ilyck”. Y6epuTecb mpu 3TOM, YTO Ha
NOJK/IIOYEHHONW Harpy3ke( JlamMnax HaKa/MBaHHWs) WU3MeHseTCsl HalpshbKeHWe B Ipejesax OT
HAYyaJIbHOTO 3HAYEeHUS 10 TOJIHOT'O CETEBOTO.

7. [IporpaMmMupoOBaHue.
7.1 BxoJ, B pe»KyUM IpOrpaMMHUPOBaHUA.

[IporpaMMUpoBaHHe U HOPOCMOTP 3HAYEHUH VYCTABOK OCYIIECTBJSETCS B PpPeXUME
“IIporpammupoBaHue”. YToObl BOWTHU B 3TOT pPEXHUM, HE0OXoAuMMO B pexuMe “T'oToBHOCTB”
KpaTKOBpeMeHHO HakaTb KHomKy “[Iporp”, npyu 3ToM Ha AucIjiee KPaTKOBPEMEHHO MOSIBUTCS
Hagnuch “[IlporpaMMupoBaHue”, mocjie 4Yero B MEPBOW CTpPOKe HHAWKATOpa OTOOpa3UTCA
Ha3BaHMe NepBOM QYHKIUU:

F1 cnocob ynp.

[ToBTOpHOE HaxkaTHe KHONKU “TIporp” mpuBeAeT K BO3BpaTy B pexuM “'0OTOBHOCTB”.

Takxe B pexxuM "[I[porpaMMupoBaHre” MOXXHO BOWTH Ha)kaB KHomky “IIporp.” B mepBble
10 cekyH/, nocJie noAa4u NMTaHUS AJ1s1 CHCTEeMbl ynpaBJieHUs ( KOTAa Ha JUcIljiee 0TOOpaXkaeTcs
Ha3BaHUe TeKyllel Mojeu 6J10Ka).

7.2 Bb160p PyHKIUH.
Haxxumass kHonku “>” u”’<” B pexxuMe “IIporpaMMupoBaHUe”0CyIIeCTBISETCS Nepexo] OT
OJJHOM HAaCTPOMKHU K JPYTOM.

7.3 [IpocMOTp ¥ M3MeHeHHe 3HaYeHUsI QYHKIUH.

BeibpaB ¢yHKIMIO, 3HauyeHHWE KOTOpPOW TpebyeTcsi MNPOCMOTPETb WJIU H3MEHUTD,
KpaTKOBpPEMEHHO HaXXKMUTe KHONKY “®”, mpu 3TOM BO BTOPOM CTPOKEe UHAMKATOpPAa 0TOOpPA3UTCS
TeKylllee 3HaueHre QYHKIMHU, HapuMep:

F1 cnocob ynp.
0 — KHOMKN MECTHO

M3MeHUTh 3HaUYeHHe QYHKIIMU MOXKHO, HAXKMMasi KHOMKH “>" 1 “<”,
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Jisi Toro, 4TOOGBl COXpPAaHUTh BbIOpAaHHOE 3HAueHUe QYHKIMU, HY>KHO KPATKOBPEMEHHO
HaXkaTb KHoONKy “®”, mpu 3TOM Ha JAucljiee KpPaTKOBPEMEHHO OTOOpa3WTCAd HaJNUCh
“CoxpaHeH0”, YTO TOBOPUT 00 YCIENIHOW 3anucyd 3HAaYeHUsT QYHKIMU B MaMATh YCTPOMCTBA.
Jlajiee Ha UHJMKATOpPe BHOBb OTOOPA3UTCS Ha3BaHUe TeKylled PYHKIHUHU U CTaHET BO3MOXKHBIM
HaBUTraLus no GQyHKIUAM.

Ecnu xe BblOpaHHOe 3HaueHHe QYHKIMU COXpaHATh He TpebyeTcs,

HaXMHUTE€ KHOIIKY

“ITporp.” TekCT BO BTOPOM CTPOKE MHAWKATOPA UCUYE3HET, a 3HaueHHe QYHKIUU He COXPAHUTCH,
B 4eM JIerko y6eAUTbCs, NOBTOPHO NPOCMOTPEB 3HaYeHHe QYHKLHUH, [JI Yero ONATb HY>KHO
HaXKaTb KHOMKY “@”.

7.4 ®yHKUUU U UX 3HAYEHUS.
[IporpamMmmupyembie QyHKIUHU 6J10Ka epeyucaeHbl B Tabuule 7.1.

Ta6sinna 7.1 [lporpaMmupyeMblie GyHKIIUU

dyH- Hagnuch Ha Onucanue
KA HHAUKATOpEe
OnpenensieT cnoco6 nogayu koMau “Ilyck” u “Cron”
3HavyeHHe Hagnucek IlosicHeHue
Komanbl “Ilyck” u “CTon” moZaroTcs HaXKaTUEM
0 KHOIIKU MEeCTHO p N ” o
kHoTOK “Ilyck” u “CTon” c in1eBOM NaHe U
F1 cnoco6 ymp. KoMmanabl “Ilyck” u “Cron” moparwTcs JUCTAHIIMOHHO
1 KHOIIKH JIUCT. kHonKaMu “Ilyck” u “Cton” myTeM 3aMbIKaHUSA KJIeMM 6
Y 7 KJ1eMMHBIX K0J1040K X1 1 X2 nJjiaThl ynpaBJeHus
KoMmana “Ilyck/Cton” nojaeTcs AUCTAHIMOHHO MyTEM
2 JUCTAHLIMOHHO | 3aMbIKaHUs/pa3MbIKaHUSA “‘CyXUM~ KOHTAKTOM KJIeMM 6
Y 7 KJIEMMHOU K0JIOAKHU X3 IJIaThbl yIPaBJIEHHUS
OmnpefesnsieT TOBeAeHHe O6JIOKA IOCJAe MNPONAXXH HAMNpPSKEHUsT CUJIOBOM CeTH WJU
BCIIOMOTaTeJIbHOTO HanpshKeHUs B pexxuMe “PaboTa”.
3HayeHHe Hagnucek [TosicHeHue
Ecnu mpoBan HanpspkeHUs JIMJIC MeHee 2 CeK —
BBIXOJJHOE HamNpsKEHWE CKAuYKOM BO3BpallaeTcs Ha
MpEeXHHUH YPOBEHb.
0 aBT.IyCK p yp
Ecniu mpoBasn HampsbkeHUs Jiwicd GoJsiee 2 Cek -
F3 aBT.BKJI. MPOUCXOJUT ABTOMATHUYECKOE TMOBTOPHOE BKJOYeHHE(
MJIaBHBIMA NyCK) NPU HAJIUYUHK KoMaH bl “Tlyck”
Eciu mpoBan HanpspkeHUs [JIdJIc MeHee 2 CeK —
BBIXOJITHOE HAmNpsKEHWE CKAauykoM BO3BpallaeTcsd Ha
N MpeXHUH YPOBEHb.
1 PY4YHOMU IyCK p yp
Ecnu mpoBasn HanpspkeHUs AJuiics Gosiee 2 cCeK -
ABTOMaTUYECKUH MyCK He MPOUCXOJUT; OJIOK NEPEXOIUT
B pexkuM “'0TOBHOCTB” pU OTCYTCTBUMU curHasa “Ilyck”
OnpejesisieT ycaoBUe cpabaThiBaHUs 1-ro MporpaMMHUpPyeMoro peJie
3HavyeHHe Hagnucek IlosicHeHue
0 OTKJIFOYEHO PeJjie HEAaKTUBHO BO BCEX PEKUMaX paboThl
CpabaTbiBaHUe peJie IPOUCXOUT MPU NMePeXo/ie B PEXKUM
1 rOTOBHOCTb | P /€ peJIe NPOHCXOLUT NPH HEPEXOAE B P
['0TOBHOCTB
F4 1-e pesie CpabaTbiBaHUe peJie MPOUCXOUT MPU NePeXo/ie B PEXKUM
2 PABOTA “ ”
Pa6oTa
CpabaTbiBaHUE peJie MPOUCXOJUT MPHU NEPEXOIE B PEKUM
3 ABAPHA “ »
ABapus
Pene wucnosb3yerca Jil  BKJIlOUeHHUS  06XO0JIHOTO
4 KOHEL] [IYCKA y A a

KOHTAaKTOpa (6ainaca)
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OnpegensieT ycJoBUe cpabaThbIBaHUs 2-T0 NPOTPaMMUPYEMOTO peJie

3HayeHHe Hagnucek [TosicHeHue
0 OTKJIFOYEHO PeJjie HeaKTHBHO BO BCeX pexKUMax paboThl
1 cnrnan FOTOB CpabaTbiBaHUe peJie IPOUCXOJUT NPU NePeXo/ie B pexKuM
“T'oToBHOCTB”

F5 2-e pesie ) curnat PABOTA CpabaTbiBaHUe peJie IPOUCXOJUT NIPU Nlepexo/ie B PeKUM

“PaboTa”
3 cnrtan ABAPYS CpabaTbiBaHUe peJie IPOUCXOJUT NIPU Nlepexo/ie B PeKUM
“ABapwus”
4 KOHEL] [IYCKA Pene wucnosb3yeTca And  BKJAKOYEHUS 06GXOJHOTO
KOHTaKTopa (6aiinaca)
OnpefensieT yca0BUe cpabaTbiBaHUA 3-ro IPOrpaMMUPYeMOro peJie
3HavyeHHe Hagnucek IlosicHeHue
0 OTKJIIOYEHO Pesie HEaKTHBHO BO BCeX peMMax paboThl
1 cnraan TOTOB CpabaTbiBaHUe peJie IPOUCXOJUT NPU NIePeXo/ie B pexKuM
“T'oToBHOCTB”

Fé6 3-e pene 2 curaan PABOTA CpabaTbiBaHUE peJie IPOUCXOJUT IPU Nepexo/ie B PEKUM
“PaboTa”
CpabaTbiBaHUe peJie IPOUCXOJUT NPU NePeXo/ie B pexKUM

3 curHan ABAPUA | )
ABapus”
4 KOHEI] ITYCKA Pene wucnosb3yerca [AJA  BKJAKOYEHHS 0OXOJHOTO
KOHTAKTOpa (6aiinaca)
OnpegenseT cnocob Nycka ABUraTe s
3HavyeHUe Hagnucek IlosicHeHue
F7 croco6 nycka 0 ¢.HanpskeHusa | Cnoco6 mycka C JIMHEMHBIM yBeJMYeHUEeM BbIXOJHOIO
HanpshKeHUs
1 orpanudenue | | Cmocob nmycka c orpaHM4YeHHeM TOKa JIBUraTe s
F11 IABH. VK BpeMa muaBHOro Imycka I@pU INycKe CHOCOO60M  JIMHEMHOTO yBeJIM4eHus
-1y HanpsikeHUs (F7=0). /luana3ox 3HaueHuH G¢yHKIuU oT 3 10 50 cek ¢ marom 1 cek
F12 IJIaBH. BbIKJ. | BpeMsi miaBHOro octaHoBa. /luanasoH 3HaueHui dyHkiuu oT 3 Ao 50 cek c marom 1 cek
HauyasnbHoe HanpskeHUe, NoJaBaeMoe Ha OOMOTKM JBUraTess, IpU MyckKe CIOCOGOM
F15 | H.HanpsbkeHue | iMHeHHOro yBesnuveHusi HanpspkeHusi(F7=0) B % oT mosiHOro ceteBoro. /JuanasoH
3HaueHUH GyHKUuMH oT 0% g0 50% c warom 0,5%
KoHeuHoe HanpsbxeHue, MojiaBaeMoe Ha OOMOTKU JABUraTesis, NPU IJIaBHOM OCTaHOBe
F16 | k.HamnpsbkeHue | ABuraTeJsi, B % OT moJiHOro ceteBoro. /luanaszoH 3HaueHuil ¢pyHkuuu ot 0% zpo 50% c
marom 0,5%
F21 HOMUH. TOK OnpeneniseT HOMUHaJbHBINA TOK [IBUraTe sl B aMIlepax
F22 VeK. TOK OnpepensieT BeJIMYMHY MaKCHMa/JbHON KPAaTHOCTH IMyCKOBOI'O TOKA IPH MyCKe CIocO60M
yer c orpanuyeHueM Toka( F7=1). /luanazon 3HaueHu#t ot 1,0 In 10 4,5 In
OnpefiesisieT TUMN 3alIUThI BUTraTe sl OT IEperpysKu
F23 THI 3aLUThI 0 6bIcTpas 6bIcTpas 3amuTa AsuraTtess( cM. [IyHkT 3.15)
1 MeJJIeHHast MepneHHas 3anuTa ( cM. [lyHkT 3.15)
@yHKLUA BKIOYAeT UK BbIKJIIOYaeT GYHKIMIO MyJIbC-CTapTa
F26 MyJIbC-CTapT
0 HET [lyJibC-CTapT OTKJIKYEH
1 Ja [lysibC-CTapT BKJIKOYEH
F27 U mvIIBc-cT OnpefensgeT 3HaYeHWe HaNpPsKeHUA NYJbC-CTapTa B % OT MOJHOTO ceTeBoro. Jluanasox
y " | 3HavyeHu# pyHkuuu ot 60% o 100% c warom 0,5%
F28 T nybe-cT OnpenensieT BpeMs nyJbc-ctapTta oT 0.1 g0 0.5 cek c marom 0.1 cex
KOHTDOD QyHKIMA BKIKOYaeT WK OTKJII0YaeT TeCTUPOBaHKe Ha Ha/IM4Me Harpy3Ky U BHyTpeHHee
Fo1 Haf; KOPOTKO€ 3aMblKaHHe TUPUCTOPOB

3HayeHUe |

Hagnucob

| [losicHeHue
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0 BKJIDYEHA 3amuTa BKJIKYEHA
1 OTKJIDYeHa 3amuTa OTK/IYeHa
QyHKIMS BKIKYAET WK OTK/IKYAET 3al[UTy OT HECUMMETPUU TOKOB JIBUTATe s
3HavyeHUe Hagnuce ITosicHeHue
0 15 % 3amuTa cpabaThIBaeT NPH HECUMMETPHUH TOKOB Ha 15%
3amuTa
F93 HECHIM. 1 25% 3amuTa cpabaThIBaeT NPH HECUMMETPHUH TOKOB Ha 25%
2 35% 3amuTa cpabaThiBaeT NPU HECUMMETPHUU TOKOB Ha 35%
3 50 % 3amuTa cpabaThiBaeT NPU HECUMMETPHUU TOKOB Ha 50%
4 OTKJIDYeHa 3amuTa OTK/IYEeHa
3anuck B 1aMATh 3aBOJCKUX HAacCTpoeK( 3Ha4eHHUH 10 YMOJIYaHUIO)
3HavyeHue Hagnuch ITosicHeHue
0 HeT 3HaueHUs BCexX NporpaMMHUpyeMblx (QYHKIMK He
HU3MeHsieTcs
Bce nporpaMMHUpyeMble byHKIIMU NPUHUMAKT
3aBO/ICKHe 3HaYeHUs. JTH 3Ha4YeHUs PaBHbI:
OyHKIUsS 3aBojckoe OyHKIMA 3aBojckoe
3Ha4YeHue 3Ha4YeHue
Fo8 3aBOJ,. HAaCTp. F1 0 F16 40%
F3 1 F21 [HOM
1 Aa F4 1 F22 3,0
F5 2 F26 0
F6 3 F27 80%
F7 0 F28 0,3
F11 10 cek F91 0
F12 3 cek F93 0
F15 40% F98 0
8. Bo3MoXKHbIe HEUCNIPaBHOCTH H CIIOCOObI UX YCTpAaHEHUA
Bo3MoKHble HEMCIIPABHOCTH U CIOCOObI UX YCTPaHEeHHUs pUBe/ieHbl B Tabule 8.1
Tab6sinna 8.1 Bo3Mo)KHbIe HEMCIPABHOCTHU U CHOCOOBI UX YCTPAHEHUS
N OmH6KH Haanucek Ha IlossicHeHHue
UHJMKaTope
Harpyska He noAk/04yeHa UJIH KOPOTKOe 3aMblKaHMe BHYTPH TUPUCTODA.
Bo3mo:KHasi npyuYnHa JenicTBUs
JlBuratesb He MNOAK/IYEH WJIHU | YOeJUThCSA B MpaBUIbHOM
NOJKJII0UEH HEBEPHO MOJIKJIIDYEHUH [ BUTaTe s
Hapyuenve KoHTaKTa [IpoBepuTh KOHTaKTHbIE
coelUHEeHUs; TPU Heo6XOAUMOCTH
KOHTAKTHbIE NOBEPXHOCTHU
ol HeT Harpy3KH Ui 3a4YUCTUThb, BUHTOBbIE COEJUHEHUS
K3 Ttupucropal NOATSIHYTh
O6pbIB MpPOBOJIOB, 06pPbIB BHYTPH | [IpOBEPUTH 11€JI0CTHOCTH MPOBO/IOB
JIBUTaTeJis Y JIBUraTesisl NyTeM “NIPo3BOHKHU”
KopoTkoe 3ambikaHue BHYTpH | “[Ipo3BOHUTH”  THpPUCTOP npu
TUPUCTOpA OTKJIIOYEHHOM Halpsh>KeHUHU CeTH.
Eciu  Tupucrop “sBoHuTtca’ -
YCTPOUCTBO HEUCIPABHO
BHYTpeHHsIsl HEUCIIPAaBHOCTh OTnpaBUTH B PEMOHT
om? HeT CIUIOBOI ceTi] YcTpoHcTBO HE 0GHAPYKMBAET HANPSDKEHHE CETH _
Bo3MoxHag npuyMHa | JencTBusa
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HanmeeHI/Ie Ha 6JIOK He nogaHo

Y6enutbcsa B MOAK/IIOUYEHU N
HaNpsKeHUs, PaBUJIbHOCTH
MOAKJIIOUEHHUS

C/IMIIKOM HHU3KOE HalpdXeHue

Y6eauThcs, YTO HaNpsi>KeHHE B CETH
6oJblie 190 B

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

Bo BpeMsi paboThl 6bl1 3adUKCUPOBAH NMpPOBaJ HaNpsiKeHUs] MUTaHUSA

CUCTEMbl  yNOpaBJieHHs  WJM  MpoOBajJ  CWIOBOTO  HaNpsHKEHUA
ow3 npoBaJ JUINTENbHOCTBIO OoJjiee 2-X cekyH/[l. JlasbHellnee mnoBeaeHHe G6JoKa
HanpsxkeHus! onpenensetrcs 3HaueHueM ¢yukiuu F3. Ecau F3=0, To ycTpoiicTBO
aBTOMaTHU4YECKHU NepeiieT B pexxuM “I'oToBHOCTB”; ecau F3=1, To 6J0k
BOU/JIeT B pexXuM “TOoTOBHOCTB” PH OTCYTCTBUH KoMaHAbI “Ilyck”
TeMnepaTypa oxaaxawuiero paguatopa gocturJa 80 C.
Bo3mo:KHasi npuYnHa JenicTBUs
HeucnpaBeH BEHTHUJIATOD | Y6eauThca B HCIPaBHOCTH
OXJIQXKAEHUSA BEHTUJIATOpA
3acopeHbl BEHTUALMOHHBIE | [IpouucTUTh BEHTUJISALIUOHHbIE
Owd neperpes! YKaJII03U »KaJ/Il034 OT MbLJIM U Mycopa
bsok  pa3MemieH B IJIOXO | Y6eUThbCA, UTO  TeMIlepaTypa
BEHTWIMPYEMOM WJIH JKAapKOM | OKpYKalollero BO3/1yxa He
MecTe npebimaet 40 C. YcTaHOBUTD 6JI0K
B Jipyroe MeCTO, NPHMEHUTH
BHEIIHUU 06/1yB
BHYTpeHHsIsl HEUCIIPAaBHOCTh OTnpaBUTH B PEMOHT
JBuratesb He NOAKIIYEH WU | YO6eJUTbCS B IPAaBUJIBHOM
NOJKJ/II0UEH HEBEPHO MOJKJIIOYEHUH JBUTaTe s
HapyiieHre KOHTaKTa [IpoBepUTH KOHTAKTHbIE
coeJIUHeHUs]; TPpU HE0OXOAUMOCTHU
KOHTAaKTHbIEe IOBEPXHOCTHU
3a4YUCTUTh, BUHTOBBIE COeJUHEHUS
oweé HeCUMMeTpHUd NOATAHYTDH
TOKOB! O6pbIB  MpPOBOJIOB, 06pbIB WM | [IpOBEPUTH 11€JI0CTHOCTH MPOBO/JIOB
NOBPEX/IeHWe BHYTPH ABUTATeNsl | U JIBUTaTessI MyTeM “MPO3BOHKH”
CunbpHBIM  AucHaaHC TOKOB | U3MepUTh TOKU JBUTATESA
JBUTaTesd
CunbHbIN fucbasaHc pa3 OTKJIIOYUTD 3a1UTY
BHYTpeHHSS1 HEUCIIPaBHOCTb OTK/II0YUTD 3aIUTY UKW OTIIPABUTD
B PEMOHT
KopoTkoe 3ambikaHue Ha BbixoZie | [Ipo3BOHUTE BbIX0/, 6J10Ka HA
6J10Ka Ha/iMuuve MexxPpa3HoTro KOPOTKOTo
Om?7 Koporkoe 3aMbIKaHUS ¥ 3aMbIKaHUS HAa 3eMJIKO
3aMblKaHue! ”
C6o# HacTpoek cpabaTbiBaHus K3 | CBA3aThCs C MPOU3BOAUTEJIEM
BHYTpeHHsIsl HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
3HaueHHe TOKa JBUTaTesd | YMEHbIIUTh BpeMs [IJIaBHOTO MyCKa;
npeBbIlIaeT yCTaHOBJIEHHOE | yOeIUThCS B COOTBETCTBUU
3HaYeHUWe HOMMHHA/JIbHOTO TOKa B | Harpy3KH Ha BaJly JIBUTaTeJs
Te4yeHue JJINTEJbHOT0 BpeMeHHU HOMHWHaJbHOU MOLHOCTH
JiBUrareJisi; yoeauThCs B
Om10 [leperpyska MPaBUJIbHOCTH YCTAHOBJIEHHOTO

3HaYeHHs HOMHUHAJIBHOTO TOKA(
byuknusa F21), BKIIOYUTD
Me/IJIEHHY0 3alUTY JBUTaTess(
dyuknuw F23=1)

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT
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HeT omn60ok

BJsiok He BocnprHUMaeT komaHay “Ilyck”

Bo3MoxHasg npuYnHa

JelicTBusa

KoMmanpa “Ilyck” He mocTymnaeT Ha
6J10K

[IpoBepUTH NMOCTyIJIEHWE KOMaH/bI
“Ilyck” Ha KOHTAKTax KJeMMHHKa
ynpaBJIeHHUS; y6eauThCs B
YcnpaBHOCTH KHONKHU “Ilyck”

HeBepHo 3amporpaMMHpoBaHa
¢yHknua F1 - BbeIGop cmoco6a
0141 KOMaH/bl

[IpocMoTpeTh 3HayeHUe QYHKIUU
F1;, npy Heo6X0JUMOCTU U3MEHUTH
ee 3Ha4YeHHe.

BHyTpeHHsisl HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omu60ok

Ha uHAMKaTOpe HET HaJIUCeH, CBET

OAHOJAbI HE TOPAT

Bo3MmoxHag npuYMHa

JelicTBusa

He nmnopmaHo BcmoMoraTeJibHOE
nutanue 220 B

BkrounTh aBTOMaT QF1,
MpPOBEPUTH HaJW4Me HaNpsKeHUs
220 B Ha koHTakTax aBTomMaTa QF1

Haxxata  kHomka  “ABapuiiHoe
oTkJO4YeHue”

OTXaTb KHOIKY

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omu60ok

[Ipy pa6oTe GJIOK MePUOIUYECKH

“3aBUCcaeT”, JaHHble Ha WHJUKATOpE

OGHOBJISIIOTCS HEeCBOEBpPEMEHHO, KOMaH/ bl ylpaBJ€eHUuA
BOCIIPUHHUMAKTCA C 3dl103JdHHUEM WUJIM HEBEPHO

Bo3MoxHasA npu4YMHaA JencTtBus
BcnomoraresnbHOe nuTtaHue | [IpoBepbTe ocuusiorpadpom
COIEPXKUT MHOTO noMex; | HaIMYMe TIOMeX U I[pPOBAJIOB B
nepuoJUuecku B HEM BO3HUKAKT | BCNOMOraTeJbHOM HaNpsH>KeHUU.
NpOBaJIbl HanpsikeHud | [logaTe BcnmoMoraTe/JbHOe NMUTaHUE
BCJIE[ICTBUE BKJIYEHUS JAPYTroro | OT Apyroil JUHUHU
o6opyaoBaHus (

3JIEKTPOJBUTATEJIEH, CBapPOYHbIX
anmnapaToB)

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omu60ok

HpI/I nojaade HalpAXeHUA Ha

6JIOK Ha Harpyske TIpUCYTCTBYET

HanpsikeHue, xoTd koMmaHga “Ilyck” He mnojaaHa, 6JIOK HaXOAUTCA B

pexxuMme “I'oToBHOCTB”

Bo3MoXkHas NpUIUHaA

JencrBusa

KopoTkoe 3aMblkaHHe BHYTPH
TUPUCTOPA

“Ilpo3BOHUTBL” TUPUCTOP

HeBepHoe NOAKJ/IDYEHH e
ABUTraTesid

y6e,ﬂI/ITCH B MMpaBUJIbHOCTHU
MNOAKJIOYEHHUA ABUT'ATEJIA

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

MecsLeB U BKIIOYAeT B cebd:

9. TexHHM4YeCKOe 00CIyKUBaHUEe
9.1 TexHUYeCcKOe 06CTyKMBaHHe YCTPOMCTBA NPOMU3BOAUTCS He pexke OJHOTrO0 pasa B LIeCTb

A) KOHTpOJIb KpernJsieHus 6J10Ka
B) KOHTpPOJIb 3JIEKTPHUYECKUX COEJMHEHUH, MOATS>KKAa BUHTOBBIX COeJUHEHUH.
B) yJaasieHue MbLIK U TPA3Y;

[') KOHTPOJIb UCIPABHOCTU BEHTUJISITOPOB;

/1) KOHTpPOJIb TEMIIEPATYPHOT0 pexkrMa 6J10Ka.

10 MapkupoBKa 6J10Ka

10.1 Ha KaXkabli 6JI0K HAHOCATCA:
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A) Ha3BaHUe 6JI0Ka;

B) o6o03HaueHHe NUTAIOLETO HANIPSIP)KEHUS U YACTOThI;
B) noTpe6JisieMasi MOLHOCTb;

[') cTeneHb 3a1MTHI KOPIYCa;

/1) 3aBoACKOM HOMep;

E) rog usrotossieHuUs.

11 YnakoBKa 6/10Ka
11.1 YnakoBKa 6/10ka IPOU3BOJUTCA B KAPTOHHYI0 KOPOOKY MJIY ZilepeBAHHBIN fALUK.
12 TpaHcnopTUpOBaHME U XpPaHEHUE

12.1 BsIOK XpaHUTb B 3aKPbITHIX NMOMEIIEHUSX B KAPTOHHBIX KOPOOKAX WJIM JiepeBSIHHBIX
SIIUKAX MPU CJIEAYIONIUX YCIOBUSX:

A) TeMnepaTypa okpy:katoiero Bo3ayxa -20...+55 C;

B) oTHOcHUTeIbHAsA BJAAXXHOCTb Bo3ayxa He 6oJiee 80 % npu temnepatype 35 C.

Bo3yx B OMeLeHUH He JO/DKEeH COZAepaThb MbLIM, MTAapOB KUCAOT U ILeJIoYel, a Takxke
ra3os, BbI3bIBaKOIIUX KOPPO3HUIO.

12.2 Bsiok B yNmakoBKe TpPaHCIOPTUPOBATb NpuU TeMmnepaType oT -25 go +55 C wu
OTHOCHUTEJIbHOM BJIAXKHOCTHU BO3/yXa He 6oJiee 95 % npu Temneparype 35 C.

12.3 TpaHcnopTUpOBaHHEe [JONyCKaeTC BCEMHM BHUAAMU 3aKpPbITOrO TPaHCIOPTA.
TpaHcropTHpoBaHHWe  ABUATPAHCIOPTOM  JOJ/DKHO  MPOU3BOAUTBHCA B OTAIJIMBAEMbIX

repmMeTu3npoOBaHHBIX OTCEKAX.

13 KoMILJIEKTHOCTb

VIITIZL e e e e e e e 1 .
PYKOBO/ZCTBO MO 3KCIIYATALLMHU ...cevvereeereenseeennneeeneens 1wt

|1 =00 1 (0] s PP 1wt
KUTFOUH ... et e s 2 T

14 TapaHTHIiHbIE 006513aTEe/JIbCTBA

14.1 TapaHTHUUHBINA CPOK 3KCIJIyaTalldu 12 MecsleB CO AHSA MPOAAXKH, TPU COBJII0JeHUU
N0J1b30BaTeJIEM YCJOBUM IKCILJIyaTalliy, TPAHCIOPTUPOBAHHS, XPAHEHUS U MOHTaXa

14.2 B cnyyae BbIxoJa 6J10Ka U3 CTPOSI B TeUEHHE TAaPaHTUHHOrO CpOKa MPHU COOJIIOJEHUU
N0JIb30BaTeJIeM YCJOBUM 3KCIJIyaTalldy, TPaHCOOPTUPOBAaHUSA, XpaHEHUd M MOHTaXKa
M3TOTOBUTEJIb 00513yeTCs OCYLeCTBUTH €ro 6eCllaTHbIA PEMOHT UJIU 3aMeHY.

14.3 B ciyyae HE06XOAMMOCTH TapaHTUHMHOTO U NMOCTTapaHTUHHOTO peMOHTA MPOAYKIUU
N0JIb30BaTeJib MOXKET 00pPaTUThCS MO aZipecy, yKasaHHOMY cailTe komnaHuu: https://zvezda-

el.ru/
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IIpunoxenue b F'abapuTHbIE U NPUCOeJUHUTETbHbIE pa3MepPbl
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Tab6sinna b1 F'abapuTHBIE U IPUCOEUHUTEbHBIE pPa3MepPhl, MM

HaumeHoBaHue Al A2 A3 B1 B2 H Kpenex Macca, Kr
YIIA-15 360 390 414 560 525 | 174 | Boatbr M8 16
YIIIA-22 480 516 546 720 680 | 194 | Boater M10 22
YIIIJ-30 480 516 546 720 680 | 194 | Boaret M10 24
YIIIIJ-37 480 516 546 720 680 | 194 | Boatret M10 26
YIIIJ-45 560 602 638 840 790 | 194 | Boatbl M12 33
YIIIA-55 560 602 638 840 790 | 194 | Boatbl M12 36
YIIA-75 760 802 838 | 1000 950 | 222 | BoaTer M12 48
YIIIIJ-90 760 802 838 | 1000 950 | 222 | Boartet M12 50
YIIIA-110 760 802 838 | 1000 950 | 222 | Boatet M12 55
YIITJ1-132 760 802 838 | 1000 950 | 222 | boaTer M12 60
YIIIIJ1-160 760 802 838 | 1300* | 1250 | 282 | BoaTet M12 75
YIIIJA-200 760 802 838 | 1300* | 1250 | 282 | boatbt M12 85

* MOXeT O6bITh U3roToBJIeH B mKady 1320x800x300 mm [P31
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