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BBegeHue

Hactosimue «PyKoBOACTBO MO 3KCIJIyaTallMh» MpeJHa3HAaYeHbl /[AJs1 O3HAKOMJIEHUS
006CY>KUBAIOILETO MIEPCOHAJA C YCTPOUCTBOM, MPUHILIMIIOM JAEUCTBUS, KOHCTPYKLUEH, MOPSIIKOM
TEXHUYECKOH 3KCIJIyaTallMi U 06CayKMBaHUS yCTPOUCTBA IJIaBHOTO Mycka JBuraTess YIIII/-3,
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
obopyZi0oBaHUE U T.J.). ITO MOXKET IPUBECTHU K BbIXoAy U3 cTpod Kak YIIII/-3, Tak ¥ 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 - TexHuyeckue xapakrepuctuku YIIII/-3

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 3alUThl OT KOPOTKOTO 1=10.12 In
3aMbIKaHUSA
dyHK1MA 3HeprocobepexxeHus1 Ja
CTeneHb 3alUILLEHHOCTH P41
Ox sk eHHe [IpyuHyAUTE/IbHOE BCTPOEHHBIMU
BEHTUJIATOPAMHU
Pecypc BeHTHISITOpA 50000 yacosB
TeMnepaTypa OKpyKawlleu cpesbl 0.40C

OTHOCHUTeJbHAs BJAXKHOCTh BO3yXa

0..90% 6e3 KoHJeHcaTa ( cyxoe NOMelleHHe)

H3onauus

2,5 KB Mexy 1maccy, CUJI0BOH IeNbio U
yOpaBJASUMMUA LEeNIMU

PexxuM paboThl

Jlautenbubi, [1B = 100%

Cpok akcniyaTanuu

He menee 10 JieT

['apaHTusa

12 mecs1eB

Jnst pa6oTsl YIIII/-3 Heo6xoAuMo JiBa HanpsikeHUs. OJHO HanpsiXKeHHe yepe3 TUPUCTOPHI
KOMMYTHUPYETCS Ha OOMOTKU JABUraTesisi — OHO HA3bIBAETCS CUJIOBBIM HaMps>KEHUEM; APYyroe
HanpspKeHWe MCIOJIb3yeTcd [JJIl MNUTAaHUA CUCTEMBbl YIpaBJeHWs - OHO Ha3bIBaeTCHd
BcioMoraTesbHbIM. HoMHHa/sbHOE cHIOBOe HampsikeHHe - TpexdasHoe 380 B 50 I,
BcrioMorareJsibHoe - 220 B.

2.2 baiok npeaHa3HavyeH /g 9KCIJIyaTalluy B Ce[y0LIMX YCI0BUAX:

A) 3aKpbIThle B3pblBO6e30IacHble NOMelleHNs 6e3 arpecCUBHBIX 1apOB U Ia30B;

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

B) BepxHUii Ipees OTHOCUTENbHOM BJAAXKHOCTU BO3/iyxa He 6oJsiee 90 % 6e3 KOHAeHcaluU
BJIary;

') atmMocdepHoe gaBieHue ot 84 no 106,7 klla;

) mecto pacnosioxkenus Ao 1000 M Hag ypoBHEM MODS;

E) oTcyTcTBHe BO3/1eMCTBUSA NPSAMBIX COJTHEYHBIX JIydel U APYTrUX UCTOYHUKOB HarpeBa;

2K) otcyTcTBUE BUOpaL UK U Y/1apoOB.
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3. YcTpoiicTBO ¥ IPUHLUI AEHCTBUA

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

Pucynok 3.1 BHemnuut Bug YIIII/J-2

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

3.3 KOHCTpYKTHBHOE HCOOJIHEHUE.




"3sezga JnextporHnka” https://zvezda-el.ru/

KOHCTpYKTUBHO 6JI0K BBINOJIHEH B BU/le MeTa/lJIMYeCKOro HaBecHOro mkada. Ha nepesneit
NIaHeJIM UMEIOTCS OpraHbl YIIpaBJeHUsl U MHAWKALMY, lepeyrcieHHble B Tabnne 3.2

Tab6siuna 3.2 ajieMeHThI yIIpaBJeHUsI U UHJMKALMU 6JI0Ka

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
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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:




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

'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

YIII/J-2 mnos3BoJssseT OCYyUWeCTBUTb IUJIaBHBIA IYCK JBUraTesas JByMs CHOCOGaMHu:
JIMHEWHBbIM yBeJIMYeHHWeM HalpshKeHUs WM OorpaHuvyeHHeM Toka. Beibop cmocoba mnycka
OCYILeCTBJISIETCS IpOorpaMMupoBaHueM GyHKIUHU F7( cM. IyHKT 7):

A) Ecau F7=0 To BbIOpaH cnocob mycka JUHENHbIM YBeJMdyeHUueM HanpsikeHus. [[pu Takom
cnoco6e YIIII/-3 B Haya/JibHbIH MOMEHT BpeMeHHU MoJlaeT Ha OOMOTKHM JIBUTATeJisl HadyaJlbHOe
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).

[locne mnonyyeHuss kKomauHzabl “Crom” VII/JA-3 HayvHAeT yMeHbIIaThb BBLIXOJHOE
HaNpsPKeHWe [0 HEKOTOPOro KOHEYHOTro 3HayeHus, ycTaHaBiuBaeMoro ¢yHkuueir F16 B
TedyeHHe BpeMeHU TocT, ycraHoBieHHoro ¢yHkuuen F12. Ilocie pgocTukeHUsT 3TOrO
HanpsKeHUs JABUraTe b IOJHOCTbIO 06ecTourBaeTcsl. Paboyuii UK/ NpuBesieH Ha pUcyHKe 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) Ecu F7=1, To BbIGpaH crnocob Mmycka ¢ orpaHuYeHueM Toka. [Ipu atom cnocobe YIIII/-3
B Haya/IbHbI MOMEHT BpeMeHH YCTaHaBJIMBaeT Ha BbIxoJie HanpsbkeHWe UHay, onpejessieMoe
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

19 ucnosib30BaHUs GYHKL MU NYJIbC-CTapTa HEOOX0JUMO YCTAHOBUTh 3Ha4eHUe QyHKIUHU
F26, paBHbiM 1, yKa3aTb BeJIMYWHY HalpsXKeHUSA U BpeMs [JeWCTBUA IyJibC-CTapTa
nporpaMMupoBaHueM ¢yHkiun F27 u F28( cM. nyHKT 7).

3.14 PexxuM sHeprocbepexkeHUs
PexxuM sHeprocoepexeHUs BK/IOYaeTcsl ycTaHOBKOW ¢yHKuMu F31=0 B 3HayeHue "Bk
CyTb 3TOrO pexxuma B TOM, 4TO Nocje OKOH4YaHUA nycka YIIII cHuKaeT Hanps»KeHUe BeJIUYHUHBI,
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3anporpaMMupoBaHHOU pyHKuuel F32. Biarogaps aToMy obecrieuuBaeTcsl 3HeprocbepexeHue
Y 3all{UTa ABUraTeJsl OT MOBbIIIEHHOT0 HanpskkeHUsl. HanmpuMep, ecyiv IMHEWHOe HANPSDKEHUE B
cetu 400 B, To ycraHoBUB 3HayeHue F32, paBHoe 380 B, YIIII nocsie oKOHYaHHUA NyCKa B TeYeHUE
2-3 ceKyH/i NOHU3UT HanpsikeHue 10 380 B.

IKOHOMHUS 3JIEKTPOIHEPIUM JOCTUrAETCS 3a CYET CHIDKEHHUs MOTepb Ha BO30YXKJeHHe
asieKTpoaBuraTesisi. He pekoMeHayeTcs ycTaHAaBJAMBATh BeJIMYMHY F32 MeHbllle HOMUHAJIbHOTO
HaNpsPKeHUsl 3JIEKTPOJABUraTesisl, TaK KaK JBUraTe/ib MUTAHUE MOHWXXEHHBbIM HaINpsHKEeHUEM
BeJleT K cHkeHUto KI1/l nBuraTesis u ero 60Jjiee MHTEHCUBHOMY HarpeBy, a 3HaYUT U CHUXKEHHU IO
CpOKa Cy>K0bl U30JISIL[UU U BCETO JIBUTATEIS.

3.15 3anuch B 1aMATb 3aBOJICKMX HACTPOEK.
biok uMeet cnenuyanbHylo ¢yHkuuioo FI8( cM. myHKT 7), mIpU COXpaHEHUU B MaMSATH

KOTOPOM 3Ha4eHHUs PaBHOTro 1, BCe MOJIb30BaTeJbCKHE YCTAHOBKM CTHUPAIOTCA, @ HA UX MeCTO
3aNMChIBAIOTCSA 3aBOJICKUE 3HaYeHNUS QYHKLUM.

3.16 3a1uThl
B 6J10Kke peasin30BaHbI CjeAyOLHEe BU/bl 3aI1LUT:

A) 3amuTa OT KOPOTKOrO0 3aMblKaHHUSl Ha BbIXOJle OJIOKA SBJISIETCA 3JIEKTPOHHOM.
JJIeKTpOHHAs 3alyUTa peaju3yeTcs NyTeM ObICTPOM 06pabOTKU MUKPONPOLLECCOPOM CUTHAJIOB,
NOCTYNAKWIKUX OT JAaTYUKOB TOKa. [Ipy MpeBbilleHWH MTHOBEHHOro TOKa 3HadyeHus1 10*IHom
NPOUCXOJUT CHSTHE YNPABJAKIIMX UMIYJbCOB C TUPUCTOPOB, a Ha JHUCIJIee OTOOpakaeTcs
COOTBETCTBYIOII[ee COOBIIEHHE.

B) 3ammTa OT Tneperpy3kd JBUraTessi MNpeJHa3HAYeHA [UIT  COXpPAHEHWUs
paboTOCOCOOHOCTH [JBUTaTessI MpPU [AJUTEJNbHOW Meperpyske TOKOM, IpeBbIIAOLIEM
HOMHMHA/IbHOE 3HauyeHHe. MUKpONpoIeccop HeNpepbiBHO H3MepsieT TOKH JABUTATess U
HaKalJIUBaeT 3HayeHUe BpeMs-TOKOBOrO HHTerpaja M CpaBHUBAET €ro C YCTaBKOW, NpHU
NpeBbIIIEHHUU KOTOPOW CHHMAeT HMMITYJbChbl YIpPaBJEHUS C THPUCTOPOB W OTOOpakaeT Ha
Jucmiee coobuieHue. Pabora 6Jioka GJOKUpyeTcss Ha 3 MUHYTHI, OCJAe Yero OH NMepexoiuT
pexxuM “I'oTOBHOCTB”, eC/iM OTCYyTCTBYeT KoMaHaa “Tlyck”.

C nomo1bto GyHKIUK F23 MOXXHO BBIOPATh OBICTPYIO UJIM MeJIJIEHHYIO 3alUTY JABUTATEJIS.
3aBUCHMOCTH BpeMeHH cpabaThiBaHUs 3alUThl OT TOKA ABUraTe/Isl MpUBeJeHbl B Tabule 3.4:

Tabsnna 3.4 JleficTBUe 3alIUT OT EPETPY3KU JABUTATES

Tok gBHraTens Bpemsi cpabaTbIBaHUs IPU NEPETPY3Ke, CEK
BbicTpas 3amuTa MepJsieHHas 3auidTa

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

4,5 In 10 20
31In 30 60
21In 60 90

1,51In 90 180

1,251In 120 300

JlI1 KOppeKTHOM paboThl 3allMTbl HEOOXOAMMO NPaBW/IbHO YCTAHOBUTb 3HAaueHUe
HOMMHAJIbHOTO TOKA JABUraTeJisl IporpaMMyupoBaHueM pyHKUUHU F21( cM.yHKT 7)

B) 3amwuTa oT meperpeBa pajuaTopa ob6ecneyrBaeTCs BCTPOEHHBIM TeMIlepaTypHbIM
JaTYMKOM, KOTODPBIM HeNpepbIBHO ONpalluMBaeTcd MHUKpolpoueccopoM. IlpegenbHas
TeMmnepatypa paguatopa - 80 C. I[locne cpabaTbiBaHUSI 3alllUThl paboTa yCTPoOMCTBa
6JIOKMpyeTCcs [0 OXJaXKJeHUs pajuaropa Ao TeMmnepaTypbl 45 C, mocsie 4ero BbIK/JIIOYAIOTCA
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BEHTUJIATOPbl OXJAXKJeHHUS1 U OJIOK MepexoAuT pexuM “['OTOBHOCTb’, €C/lM OTCYTCTByeT
koMmaH/a “Ilyck”.

[) 3amuTa OT HECUMMETPHUHU BBIXOJAHBIX TOKOB SIBJISIETCS 3JIEKTPOHHOM. 3alljUTa MOXeT
ObITb BKJIOYEHA WJIMU OTKJIHYEHa MyTeM NporpaMMmupoBaHus ¢yHKuuu FI3( cMm. myHKT 7).
3amuTa cpabaTbiBaeT NPU BbINOJHEHUHU CIeYIOIUX YCIOBUM:

- cpeaHe apudmetrudeckuid Tok ¢a3 Icp = (Ia + Ib + Ic) / 3 6osbiie 10% HOMHHAJIBHOTO
ToKa [ HOM perysigaTopa;

- OZIMH WY 60Jiee TOKOB HAarpy3KH oT/M4YaeTcs oT Icp 6osee yeMm Ha 15%, 25%, 35% uau
50%( B 3aBUCHUMOCTHU OT 3HaueHUs GyHKUMU F93) B TeyeHue BpeMeHHU 5-15 cekyH[.

HecruMMeTpUs BBIXOJAHBIX TOKOB MOXeT ObITb 06yCJIOBJIeHA NOBPEX/JEHUSMU B JIBUTaTeJle,
06pBIBOM HAarpy304YHbIX NIPOBOJOB U T.II.

/1) KoHTposib mojk/a04YeHUs] Harpyskd M TeCTUPOBaHHE TUPUCTOPOB Ha BHyTpeHHee
KOpPOTKOe 3aMblKaHHe OCYLIeCTBJSEeTCS CUCTeMOW ynpaBjeHHUs B pexrMe “['OTOBHOCTB’; B
pexxuMe “PaboTa” faHHad 3aljUTa He aKTHBHA. 3alyMTa MOXET ObITh BK/JIIOUEHA UJIU OTKJIIOUYEHA
nyTeM nporpaMMupoBaHus GyHKUU F91( cM. nyHKT 7).

E) KOHTpoJb HaNpspKeHUs CUJIOBOM CeTH OCYILLeCTBJSETCS 3JIeKTPOHHBIM CIOCOOOM.
3amuTa cpabaTblBaeT B C/y4yae OTCYTCTBHS OJHOW WJIM HECKOJbKUX $a3 WM B ClAy4yae HUX
“cnunanus”.

3.17 Hactpouku

B perysnsaTope npefycMOTpeHa BO3MOXXHOCTb HACTPOMKH:

A) H3MeHeHue mnopora cpabaTblBaHUs 3alUTbl OT KOPOTKOI'O 3aMbIKaHUS MOXHO
npousBecTu pe3uctopoM R3 B sieBoM BepxHeM yruay miaaTel TPM-ZVEL A5. W3HavasbHO Ha
npeJIprUATUH U3TOTOBUTEJIE YCTAaHOBJIEH MTOPOT cpabaThIBaHUA M0 aMILIUTYe oKoJio 3*IH, rae
IH - HOMHWHa/JIBHBIM TOK perysATopa. B 3ToM Ke JieBOM BepxHeM YIJy IIJIaTbl UMEKTCA [Be
KOHTpoJsibHble Touku “K3”. HampsikeHue, M3aMepeHHOe MeXJy 3THMHM TOYKaMH, OlpejesseT
yCTaBKy cpabaTbiBaHUs 3auuThl o K3. O6bIUHO 3TO HanpshKeHUe cocTaBJisgeT okosio 2 B. [Ipu
HeOOXOJAUMOCTU YBEJUYUTb 4YYBCTBUTEJBHOCTb CpabaTbIBaHHWA HYXHO 3TO HaIlpsiKeHue
YMEHbUIUTD, /I Yero rojJ0BKy peryJMpoBOYHOro pe3suctopa R3 Hy>KHO noBopayuBaThb IPOTUB
4YacoBOW CTpeJiKe, AJis 3arpy0JieHUs1 — HaoO60pOT HampshkeHue ycTaBkM K3 yBeqn4yuTh u
IIOBOpPAYMBATh roJIoBKy R3 1o yacoBo¥ cTpesike.

[IpyHUMasa pelleHHe 0 HEOOXOAUMOCTH U3MEHEeHHUs] HaCTPOMKM 3alUThbl OT KOPOTKOTO
3aMbIKaHUS, cJlelyeT IPUHUMATh BO BHUMaHue:

- IPY HanpshKeHUe yCTaBKM Bbllle 2,5 B 3amyTa MoxeT ObITh MOJHOCTBIO BbIBeJleHa U He
cpabaThIBaTh BOOOIILE;

- ObIBaeT cUTyalus, Korja 3aumura oT K3 cpabaTbiBaeT mnpu [IeHCTBYIOIIEM TOKE,
M3MepeHHOM KJlelllaMd, MeHblleM 4eM [H. JTO He 06s3aTeJbHO TOBOPUT O HeNpaBUJIbHOMN
3aBOJICKOM HaCTpoOWKe 3allUThl, MOTOMY 4YTO 3aljUTa cpabaTbiBaeT MO aMIJIMTYLHOMY(
MIHOBEHHOMY) 3HAayeHMIO TOKa, a He JelCTBywolLleMy. JTO 4allle TOBOPUT O TOM, YTO BEJHKO
aMIUIUTyAHOe 3HauyeHUe Toka( nuk-dakrop). [lonbiTKa 3arpy6yUTh M/IM MOJHOCTBIO OTKJIKOYUTD
3aiuTy oT K3 MOXeT mpHUBeCcTU K BbIXOJY THUPUCTOPOB M3 CTPOSA — BeJb OHU JONYCKAKT
HEKOTOpoe IpeJieibHOe 3Ha4eHHWe MIHOBEHHOTO TOKa, a 3aBOJCKad HaCTpOMKa Kak pas
npejaycMaTpUBaeT cpabaTbiBaHUe 3aLUThI [/ HENPEBBIIIEHHS 3TOT0 Npe/ie/IbHO-A0NyCTUMOT0
3HayeHUs1. B 3TOM ciyyae M3roTOBUTEJb UMeeT NPaBO OTKa3aTb B 0€CH/JIAaTHOM rapaHTUHWHOM
00CTY>KUBaHUU.

b) IlokasaHus [JaTYUKOB ToOKa. B ciydae, eciu TOKM, U3MepeHHble (GaKTHUYECKH,
pacxoaTcs ¢ JaHHBIMU, OTOOpaXkaeMbIMU Ha JUCIlJIee, MOXKHO NIPOU3BECTH UX MOACTPOMKY. [
NO/ICTPOMKM MOKAa3aHUM AATYMKOB TOKa CAYKaT peryJupoBouHble pe3uctopbl R35, R36 u R37,
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pacnoJsiokeHHble B JieBOM BepxHeM yriy maaTel TPM-ZVEL AS. Pesuctop R35 oTBeuaer 3a
NoKa3aHUs AaT4yuKa Toka no ¢ase A, R36 - no ¢paze B, R37 - no ¢paze C cooTBeTCTBEHHO.

[IpuHUMas pelieHUsT 0 HEOOXOJUMOCTH HACTPOWMKU MOKAa3aHUHM JATUUMKOB TOKa CaefyeT
VMMeTb B BUAY ceaywolive GakTopbl:

- JaTYMKA TOKa MMEIOT HEeKOTOpPYI HayaJbHYl0 30HY HEYyYBCTBUTEJBHOCTU U
HeJIMHeHMHOCTH. [Ipyu Toke, paBHOM MeHee 10% HOMHHAJBHOIO TOKA PEryJAaTOpa, NOKa3aHUA
JIAaTYMKOB TOKA MOTYT ObITb HEJOCTOBEPHBI WJIM BOOOILE HYJIEBBIMH, HO 3TO HE TOBOPHUT O
HEeUCIIPaBHOCTH WJIM HEBEPHOM HACTPOMKe; IPU YBeJIMUEHUHN TOKA, IOKa3aHUs BXOAAT B HOPMY;

- [OJs W3MepeHus TOKa HYXXHO MCHOJIb30BaTh KJELH, CIHOCOOHble U3MEPSATH
CpeiHeKBaJ[paTUYHOe 3HaYyeHHe ToKa. Ha Takux kjemax goJikHa ObITh Hagnucb TRUE RMS(
HCTHHHOE CpeAHeKBaZjpaTUuHoe 3HaueHWe). Kiemu, He usMmepsiomue TRUE RMS, MoxxHO
WCIOJIb30BaTh TOJbKO NPU CHHYCOUJAJIbHOM TOKe, a NPU HECHHYCOUJAJbHOM TOKEe TaKue
KJIeIlM MOTYT JAaTb NOTpelHOoCTb u3MepeHus Ao 50%. PexkomeHayeTcs McNob30BaTh KJjeLix
¢upmbl "Fluke” nnu “Appa”;

- HACTPOWKY MOKa3aHUW JaTYMKOB TOKA ONTUMaJbHO NPOU3BOLUTH NIPU TOKe paBHOM 60-
80% OoT HOMHHAJIbHOTO TOKA PeryJsaTopa;

- HeBepHasl HAaCTPOMKa MOXeT NPUBECTH K HEKOPPEKTHOMY CpabaTbIBaHUIO 3aALUT OT
neperpy3skd HWJM KOPOTKOrO0 3aMblKaHUs - JIMOO CJMUIKOM 4YacToe U HeoOOCHOBaHHOE
cpabaTbiBaHME JINOO HA0OOPOT OTCYTCTBHE UJIM CIUIUIKOM Me/JIeHHOe cpabaThiBaHUs. B ciydae
BbIXOZIJa H3 CTpPOA peryJsaropa MO MNpPUYMHE HEBEPHOM CaMOCTOATEJbHOM HAaCTPOWKHU
noTpebuTeseM, H3TOTOBUTEJb MHMeeT INpaBO OTKas3aTb B 6eclJlaTHOM TrapaHTUHHOM
006CTY>KMBaHUHU.

[Ipy npoBeseHUH onepanydil MNOACTPOMKHA INOKAa3aHUM Ha JUCIJIee PEKOMEHAYeTCH
bUKCHPOBATh PeryJUpyeMyto BeJIMYMHY Ha JUCILIee, Jisl 4ero Heo6XoAMMO HaXKaTh KHONKY ~®”
NaHeJy ynpaBJeHUsl.

3.18 Mcnosib30BaHUe KHONKHY “ABapuiiHOe OTK/IOYeHUe”

KHonka “ABapuilHOe OTKJ/IOYeHHe” MO3BOJISIET CHATb HAaNpsDKEHWEe C HarPy3KU B JIOOOM
pexxuMe pabOTbl yCTPONCTBAa NPU BO3HUKHOBEHUH BHEIITATHOM CHUTYyallUH, CBSI3aHHOU C
yrpO30# KMU3HU NepCcoHa/a WU IOpYer UMyLeCcTBa.

KHonka nmeeT $pUKcaluIo CBOETO M0JI0XKEHHUS.

[Ipy HaXaTUM 3TOU KHONKH pa3pblBaeTcs Liellb BCIIOMOIaTeJbHOTO NUTAHUA, IPA 3TOM
IJIaThI yIIpaBJeHUsl 06eCTOYMBAIOTCA U MMIIYJIbChI yIIpaBJIeHUsl HA TUPUCTOPHI He MOAATCA.

4. Tpe6oBaHMs1 6€30MIACHOCTH.

4.1 bBaok coOTBETCTBYeT [JeWUCTBYWOIIMM TpeboBaHUAM “lIpaBus  ycTpoucTBa
3JIEKTPOYCTAaHOBOK”, «[lpaBuiam TEeXHUYECKOU 3KCIIyaTal 3JIEKTPOYCTAaHOBOK
notpebuteseit» u «llpaBu1 TeXHUKH 6€30MACHOCTH NPU IKCIJIyaTallMK 3JEKTPOYyCTaHOBOK
noTpe6uTesei».

4.2 Jlna paboThbl YCTpPOWCTBA MCHOJBb3yeTCsl OMAacHOe JJs KU3HU HampsbkeHue. [lpu
YCTAaHOBKe 6JI0OKa Ha OO'bEKTe, a TAaKXe MPU YCTPAaHEHWH HEUCIPABHOCTEH U TEXHUYECKOM
06C/1y>KMBaHUY HEOOX0IUMO OTK/IYUTD OJIOK U MOJKJ/II0YaeMble YCTPONUCTBA OT CETH.

4.3 He pgonyckaeTcs nomnaZjaHye BJIaTM HAa KOHTAKThbl KJIEMMHHUKOB M BHYTPEHHIOK 4acCTb

mkada. 3amnpeniaeTcss MCIOJb30BaHME OJI0OKA B arpecCMBHBIX CpeJlaXx C CoJep’KaHUeM B
atrMocdepe KUCIOT, llleJIouel, Maces U T. II.
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4.4 TloakaodeHWe, peryJupoBKa M TeXHUYECKoe OOCayKMBaHUe 0JI0Ka JOJIKHBI
IPOU3BOJUTHCH TOJIbKO KBaJIMQULUHUPOBAHHBIMHU CIeNUaJMCTaM{, U3YYUBIIMMH HacTosllee
PYKOBOZ,CTBO M0 3KCIIJIyaTaLUH.

4.5 Ilpu sKcmjayaTalud U TeXHUYECKOM OOCHYyKMBAaHUU HE00X0JAHMMO CO6J0/laTh
Tpe6oBaHUs «[IpaBuUJ TeXHHYECKOW B3KCILJIyaTallMKd 3JIEKTPOYCTAHOBOK MNOTpebuTeseil» u
«[IpaBuUJ TEXHUKHU 6€30MACHOCTU MPU IKCILJIyaTALU U 3JEKTPOYCTAHOBOK MOTPEOUTEEM».

4.6 Jlng 3alUThI 06CyKMBAIOLIET0 IepcoHasia 6JI0K J0/P)KEH ObITh 3a3€MJIEH.

4.7 Bbnok He MOXeT OBbITb MCIOJIb30BaH KaK pa3beAUHUTENb Ll WM HU30JIMpylollee
YCTPOUCTBO.

4.8 Ecau ciayyallHas nojada Halpsi>KeHWe Ha HarpysKy IpeacTaB/isgeT ONacHOCTb [JJs
nepcoHasa WJM 00OOpy/l0BaHHS, TO OJIOK HEOOXOJUMO NOJKJKYaTh Yepe3 MpepbliBaTesb,
HanpuMep, KOHTAKTOpP, yIIpaBJ/isieMbli BHEIIHEH CUCTeMOM 6e30M1acHOCTH.

4.9 He nonyckaeTcsi paboTa yCTPONCTBA C KOHAEHCATOPHON HArpy3KoM, MOJK/JI0YEeHHON K
BBIXO/ZY.

4.10 Pa6ora O6Ji0Ka CONPOBOXKAAETCSA BblAeseHUeM Temaa. /[y mnpeoTBpalleHUs
neperpesa, BbIX0/la U3 CTPOS U peJI0TBpallleHUs oXKapa Heo6X04UMO:

A) ycTraHaB/IMBaTh 6JIOK Ha HETOPIOUYIO TOBEPXHOCTh;

B) HejomycTMMO yCTaHaBJMBAThb OJIOK B IJIOXO BEHTHUJIMPyEMbIX MeCTaX U MeCTax C
BBICOKOU TeMIlepaTypor OKpPYKalolllel cpesibl;

B) npu ycTaHOBKe Heo6X0UMO 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 COeJMHEHUS C MUTAIOIIEN CEThIO,
JIBUTraTeJieM, yCTPOUCTBAaMU yIpaBJeHUS.

5.3 CeyeHue CUIOBBIX IPOBO/IOB JOJX)KHO COOTBETCTBOBAThH TOKY Harpy3KHU.

54 llenu Aad MOJAYM CUTHAJIOB YIpaBJIeHUS CjeAyeT BbINOJHATh BUTBIMM MapaMH
NpoBOAOB ceyeHHWeM He MeHee 0,22 MMZ ¢ HeNoOCpeACTBEHHbIM HX NOAK/JIIOYEHHUEM K
yIpaBJASOLUUM KJIeMMaM JJis1 KaKJ0ro CUrHasia OTAesbHO.

5.5 Ilpy MOHTaXe NPOBOJOB HEOOXOAHWMO OOEeCHeYUuTb HX HaZeXHbIH KOHTAKT C
KJIEMMHHKOM 0JI0Ka , [IJIs1 Y4ero peKOMeHIyeTCsl UX KOHI[bl TIATEe/JbHO 3a4UCTUTb U 00JYAUTh
WJIK ONPEeCCOBaThb B CTAHTAPTHbIe HAKOHEYHUKH, TUJb3bl, KJeMMbl. [lo/icoelMHeHe TPOBO/IOB
OCYIIeCTBJISIETCS MO BUHT.

5.4 He ponyckaeTcs Npok/aajKa JHUHUHN YNPaBJAKIIUX CHATHAJOB B OJHOM XXIyTe C
CUJIOBBIMH IIPOBOJIAMH, CO3JAI0IIIMMU BBICOKOYACTOTHbBIE UJIM UMITYJIbCHbIE IOMEXH.
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5.5 TloakaoueHue BHELIHUX ILeNell K yCTPOUCTBY NPOU3BOAUTCS MO CXEMaM,
NpYBeeHHBbIM B [IpuioxeHuu A.

5.6 [Ipy BbINOJIHEHUU MOHTAXHBIX Pa6OT HEOOXOJUMO NPUMEHATb TOJbKO CTaHAAPTHbBIN
WCIIPaBHBIM UHCTPYMEHT.
6. IlepBoe BK/IIOUEHME.

6.1 [lepes; nepBbIM BK/IIOYEHUEM HEOOXO/JUMO BbINIOJIHUTD CJIeAYIOIIME 1eUCTBUS:

A) mpousBecTH MOJKJYEeHHe Mo cxeMe 1, yKa3aHHOW B MPHUJIOKEHUU A, NPU 3TOM B
KayeCcTBe TECTOBOM HAarpy3KU peKOMeHAyeTcCs MOAKJYUTD JlaMIlbl HAKaJMBAaHUS MOILHOCTbIO
100-150 BT;

be3 mnoAk/JH4YEeHHOW HArpy3kKd HEBO3MOXXHO C/JieJlaTb BbIBOJ, O TMPaBUJIbHOW WJIH
HeNpaBUJIbLHOU paboTe peryasTopa.

B)ybenuTbcs B MPaBUJIBHOCTU NOJKJIYEHHS BHEIIHUX LieNell MUTAHUS W yNpaBJeHus,
3a3eMJIEHH S, OTCYyTCTBUM KOPOTKOTO 3aMbIKaHHS Ha BBIXOJE;

B) nogath HampsixeHUe Ha GJIOK, IPU 3TOM BCe CBETOAMO/Ibl HAa epe/iHeN naHesu wKada
JIOJ>KHBI KPATKOBPEMEHHO 3aropeThCsl M MOTacHYTh, Ha JucIljiee B TeueHUe 10 ceKyHJ [0/KHA
0TOOpPA3UThCSA HAANUCh TEKyIled Mojesd 6JioKa W BKJIKYAIOTCS BEHTHJISTOPbI OXJaXK/JeHUS.
Janee Ha paucniee oToOpa3UTbCAd HaANWCh ‘TOTOBHOCTH”. ITO O3HA4YaeT, YTO OJIOK TOTOB K
paboTe U NPOTrpPaMMHPOBAHUIO.

6.2 [lo yMosiuaHUlO, 6JI0K MMeeT HACTpPOMKy mojauu koMaHg “llyck” u “Cton” mecTHO
KHOMKAaMH C JiMleBoM mnaHead. Haxkmute kHomkamu “Ilyck”. Y6eauTecb mpU 3TOM, YTO Ha
NOJK/IIOYEeHHONW Harpy3ke( JlaMnax HaKaJIMBAaHHWs) W3MeHsIeTCsl HanpshKeHWe B Ipejesax OT
Ha4yaJbHOTO 3HAYEeHHUs 0 OJIHOTO CETEBOTO.

7. [IporpaMmMHupoOBaHue.
7.1 BxoJ B pexXuM NporpaMMUpPOBaHUS.

[IporpaMMUpoBaHWe W NPOCMOTP 3HAYEeHUM YCTAaBOK OCYIIEeCTBJAAETCA B peXUMe
“IIporpammupoBaHue”. YTOObl BOWTU B 3TOT pPEXUM, HEOOXOAUMO B pexuMe “I'0oTOBHOCTB”
KpPaTKOBPEeMEHHO Ha)kaTb KHONKY “Ilporp”, npu 3TOM Ha JUcIlJlee KPAaTKOBPEMEHHO NOSIBUTCS
Hagnuch “[IlporpamMMupoBaHue”, mocjie 4Yero B MEPBOW CTPOKe HHAWKATOpa OTOOpa3UTCA
Ha3BaHUe NepBOM QYHKIUU:

F1 cnocob ynp.

[ToBTOpHOE HaxaTue kHONKU “[Iporp” mpuBezeT K BO3BpaTy B pexxuM “'0TOBHOCTD”.

Takxe B pexxuMm "[I[porpaMmMupoBaHre” MOXXHO BOWTHU HaxkaB KHomKy “IIporp.” B mepBbie
10 cexyH/ nocJie MoJa4y NUTAHUA AJ11 CUCTEMBI ynpaByeHUs( Korja Ha AucIliee 0ToOpaxaeTcs
Ha3BaHHe TeKyllel Moesu 6J10Ka).

7.2 Bb160p PyHKIUH.
Haxkumasa kHonku “>” u”’<” B pexxuMe “IIporpaMMupoBaHue”0CyIIECTBISETCS Nepexo] OT
O/ZJHOY HAaCTPOUKHU K [ PYTOM.
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7.3 IlpocMOTp ¥ U3MeHeHUe 3HaYeHUs1 QYHKIUU.

Bbi6bpaB ¢yHKIMIO, 3HaYeHHe KOTOpOW TpebyeTcs MPOCMOTPeTb WJU U3MEHMTb,
KpaTKOBpPEMEHHO HaXXMUTe KHONKY “®”, mpu 3TOM BO BTOPOM CTPOKEe UHAMKATOpPAa 0TOOpPA3UTCS
TeKylllee 3HaueHre QYyHKIMHU, HalpuMep:

F1 cnoco® ynp.
O — KHOMKWN MECTHO

M3MeHUTh 3HaUYeHHe QYHKIIMU MOXKHO, HAXKMMasi KHOMKH “>" 1 “<”,

Jisi Toro, 4TOOGBl COXpPAaHUTh BbIOpAHHOE 3HAueHUe QYHKIMU, HY>KHO KPAaTKOBPEMEHHO
HaXkaTb KHoONKy “®@”, mpu 3TOM Ha JAucljiee KpPaTKOBPEMEHHO OTOOpa3vTCAd HaJNUCh
“CoxpaHeH0”, 4YTO TOBOPHUT 00 YCHENIHOW 3anucyd 3HauyeHUsT QYHKIMU B MaMATh YCTPOMCTBA.
Jlanee Ha UHUKATOpPe BHOBb OTOOPA3UTCs Ha3BaHUe TeKylled QYHKIUU U CTAHET BO3MOXKHbBIM
HaBUTaLUsA N0 QYHKIHUAM.

Ecnv xe BblOpaHHOe 3HaueHUEe QYHKIUU COXPAHATh He TpebyeTcs, HaXMHUTE KHOIKY
“ITporp.” TekCT BO BTOPOM CTPOKE MHAWKATOPA UCUE3HET, a 3HaueHHe QYHKIUU He COXPAHUTCH,
B 4YeM JIerko y6eJUThCs, IOBTOPHO MPOCMOTPEB 3HaueHHe PYHKIHUH, AJS1 Yero OnsThb HYXKHO

HaXKaTb KHOMKY “@”.

7.4 ®yHKUUU U UX 3HAYEHUS.
[IporpamMmmupyembie QyHKIUHM 6J10Ka epeyrucaeHbl B Tabuaule 7.1.

Ta6suna 7.1 [lporpaMmMupyeMbie GyHKIIUU

®yH- | Haanuce Ha OnucaHue
KA HHAUKATOpEe
OnpenensieT cnoco6 nogayu koMau[ “Ilyck” u “Cron”
3HavyeHUe Hagnucek IlosicHeHue
Komangb! “Ilyck” u “CTom” moJaroTcs HaXKaTUEM
0 KHOIIKA MECTHO « N ” N
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 KJ1IeMMHBIX K0J10A40K X1 1 X2 nJjiaThl ynpaBJeHus
KoMmanga “Ilyck/Cton” nojaeTcs AUCTAHIMOHHO MyTEM
2 JUCTAaHLIMOHHO | 3aMbIKaHUs/pa3MbIKaHUSA “‘CyXUM’ KOHTAKTOM KJIeMM 6
Y 7 KJIEMMHOU K0JIOAKHU X3 IJIaThl yIpPaBJIEHHUS
OmnpefesnsieT TOBeAeHHe O6JIOKA IOCJAe MNPONAXKHM HAMNPSKEHUsI CUJIOBOM CeTH WJU
BCIIOMOTaTeJIbHOTO HAaNpsKeHUs B pexxuMe “PadoTa”.
3HayeHHe Hagnuch [TosicHeHue
Ecnu mpoBan HanpspkeHUs JIMJIC MeHee 2 CeK —
BBIXOJJHOE HamNpsKEHWE CKAuYKOM BO3BpallaeTcs Ha
0 ABT.IyCK MpPEXHUH YPOBEHb.
F3 aBT.BKJIL Ecniu mpoBan HanpskeHus Junics 6GoJjiee 2 cek -
MPOUCXOJUT ABTOMATHUYECKOE MOBTOPHOE BKJOYeHHE(
MJIaBHBIM NyCK) NPU HAJIUYUHK KoMaH/b! “Tlyck”
Eciu mpoBan HanpspkeHUs [JIMJIC MeHee 2 CeK —
. BBIXOJITHOE HAmNpsKEHWEe CKAauyKkoM BO3BpallaeTcsd Ha
1 Py4YHOU IIyCK .
MPEXHUH YPOBEHb.
Eciu mpoBas HampsikeHMs AJuiics Gosiee 2 ceK -
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aBTOMATHUYECKUN MyCK HE MPOUCXOJUT; OJIOK MEPEXOAUT
B pexkuM “'0TOBHOCTB” pU OTCYTCTBUMU curHasa “Ilyck”
OnpepenisieT ycjioBUe cpabaThiBaHUsA 1-ro NporpaMMUPyeMOro peJje
3HavyeHUe Hagnuce IlosicHeHue
0 OTKJIIDYEHO PeJjie HEAaKTUBHO BO BCEX PEKUMaX paboThl
1 FOTOBHOCTD CpabaTbIBaHUE peJie IPOUCXOJUT IPU NepexXo/ie B PEKUM
“T'oToBHOCTB”
F4 1-e pene 9 PABOTA CpabaTbiBaHUE peJie IPOUCXOJUT MIPU Nepexo/ie B PEKUM
“PaboTa”
3 ABAPHS CpabaTbiBaHUE peJie MPOUCXOJUT NMPHU NEePEXOIE B PEKUM
“ABapus”
4 KOHEI] ITYCKA Pese uCHo/b3YeTCA A/ BKJIOMEHHd 06X0JHOTO
KOHTAaKTOpa (6ainaca)
OnpejensieT ycaoBUe cpabaTbIBaHUS 2-I0 MIPOTrPaMMHUPYEMOTO peJie
3HavyeHUe Hagnucek IlosicHeHue
0 OTKJIDYEHO PeJie HEAaKTUBHO BO BCEX PEXKUMaX paboThl
1 cnrtan FOTOB E:pa6aTbIBaHI;Ie peJie MPOUCXOIUT NPU NePEXO/IE B PEXKUM
['OTOBHOCTB
F5 2-e pene CpabaTbiBaHUE peJie MPOUCXOJUT MPHU NEePEXOIE B PEKUM
2 curHai PABOTA “PaBoTa”
3 cnrtan ABAPUS E:pa6aTbIBaHPIe peJie MPOUCXOIUT NPU NePEXO/IE B PEXKUM
ABapwus”
4 KOHEI] I1YCKA Pesne HCIO/B3YeTCA  ANA  BKJIOMEHHA 06X0/IHOTO
KOHTAKTOpa (6ainaca)
OnpenenisieT ycjoBUe cpabaThiBaHUsA 3-T0 NPOrpaMMUPYEMOro peJse
3HayeHHe Hagnuch [TosicHeHue
0 OTKJIDYEHO PeJjie HEAaKTHBHO BO BCEX PEKUMaX paboThl
1 cnrnan FOTOB Epa6aTblBaH1;1e peJie IPOUCXOUT NPHU Nepexo/ie B peXKUM
['OTOBHOCTB
Fé6 3-e pene 2 curias PABOTA CpabaTbIBaHUE peJie MPOUCXOJUT IPU NepexXo/ie B PEKUM
“PaboTa”
3 cnrtan ABAPUS Epa6aTblBaHHe peJie IPOUCXOUT NPHU Nepexo/ie B peXKUM
ABapus”
4 KOHEI] ITYCKA Pese HCMOJIb3YETCA AN BK/IOYEHUS 06X0JHOTO
KOHTaKTopa (6aiinaca)
OnpejnensieT cnoco6 Nycka JABUAraTess
3HavyeHUe Hagnuce IlosicHeHue
F7 crnoco6 nycka 0 ¢.HanpsokeHuss | Cmoco6 mycka € JIMHEMHBIM yBeJWYEeHUEM BbBIXOJHOTO
HanpsiKeHus
1 orpanuyeHue | | Cmocob mycka c orpaHUYeHUEM TOKaA JiBUTraTe s
F11 ILIABH, MyCK BpeMsa msiaBHOro mycka ImpH nycke Coco60M  JIMHEHHOTO yBeJIN4YeHUs
HanpsikeHUs (F7=0). /luana3on 3HaueHuH ¢yHKIuU oT 3 10 50 cek ¢ marom 1 cek
F12 IJIaBH. BBIKJI. | BpeMsi myiaBHOro octaHoBa. /luanasoH 3HaYeHUH QyHKIUM oT 3 710 50 cek c marom 1 cek
HauasnbHOe HampsbkeHUe, MoJlaBaeMoe Ha OOMOTKM JBUraTesisi, MPU IYCKe CIOCO6G0M
F15 | H.HanpsbkeHUe | JIMHEHHOTro yBenudyeHUs HanpsokeHUsi(F7=0) B % oT moJsiHOro ceTeBoro. /luamasoH
3HaueHUH ¢yHKMH oT 0% g0 50% ¢ marom 0,5%
KoHeyHoe HampspkeHHe, MoJlaBaeMoe Ha OOMOTKM JABUTraTesis, MPU IJIABHOM OCTAaHOBE
F16 | k.HamnpsbkeHue | ABuraTeJsi, B % OT moJiHOro ceteBoro. /luanaszoH 3HaueHuil ¢pyHkuuu ot 0% zpo 50% c
marom 0,5%
F21 HOMUH. TOK OnpenensgeT HOMUHAJBHBIY TOK JIBUraTe sl B aMIlepax
F22 HycK. ToK OnpenensgeT BeTUYUHY MaKCUMaJIbHOMN KPaTHOCTH IyCKOBOTO TOKa NPH MycKe Croco6om
c orpanuyeHueM Toka( F7=1). /luanazon 3HaueHudt ot 1,0 In 10 4,5 In
F23 TN 3alUThl | OnpefesiseT TUN 3alIMThI IBUTATe sl OT IEPErpy3KHU
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0

ObICcTpas

6bIcTpas 3amuTa AsuraTtess( cMm. [TyHkT 3.15)

1

MeaJIEHHAadA

MeasnenHas 3aniura ( cM. [IyHkT 3.15)

CDYHKU,I/IH BKJIIOYA€T HUJIKU BBIKJ/IIOYAET (1)YHKL[I/II-O MyJbC-CTapTa

k26 fyJIbe-cTapT 0 HeT [lyabCc-CTapT OTKJIIOYEH
1 Ja [lyJibC-CTapT BKJIKYEH
F27 U nysbe-ct., OnpenesisieT 3HaUeHUe HAMPSDKEHUS MyJibc-cTapTa B % OT moJiHOTO ceTeBoro. /luana3oH
3HaueHU# ¢yHKMH oT 60% g0 100% c marom 0,5%
28 T nybe-cr., OnpenensieT BpeMs nyJbc-ctapta oT 0.1 g0 0.5 cek c marom 0.1 cex
F31 | sneproc6epex. OyHKIMSA BKIKOYAET WK OTKII0YAET PEXXUM 3HeprocoepexeHus
Bbixo/HOe HampsiKkeHUe 6/I0ka TpU BKJIWYEHHOM peXUMe 3HeprocbepekeHus.
F32 UmMakc
MaxkcuMasibHoe HanpsbkeHue 400 B
OyHKIMA BK/IOYAET UM OTK/IOYAEeT TeCTUPOBaHUE Ha HaJM4Me HAarpy3Ky U BHYTpPEeHHee
KOPOTKOE 3aMblKaHH€e TUPUCTOPOB
Fo1 KOHTPOJL 3HayeHUe Hapnuch ITosicHeHue
Harp.
0 BKJIDUEHA 3anuTa BKJIKYeHa
1 OTKJIDYEHa 3amuTa OTK/IKYeHa
QyHKIYA BKAKYAET WK OTKIKYAeT 3aU[UTy OT HECUMMETPHUU TOKOB JIBUraTe s
3HayeHHe Hagnucob [TosicHeHue
0 15% 3amuTa cpabaThiBaeT NPU HECUMMETPHUU TOKOB Ha 15%
3amuTa
F93 HECHIM. 1 25% 3amuTa cpabaThiBaeT NPU HECUMMETPHUU TOKOB Ha 25%
2 35% 3amuTa cpabaThIBaeT NPH HECUMMETPHUH TOKOB Ha 35%
3 50 % 3amuTa cpabaThIBaeT NPH HECUMMETPHUH TOKOB Ha 50%
4 OTKJIIOYEHA 3anuTa OTKJAKYEeHA
3anuch B NaMATh 3aBOJCKUX HACTPOeK( 3HaYeHHUU 10 YMOJTYaHUIO)
3HaueHUe Hagnuch ITosicHeHue
0 HeT 3HaueHUs Bcex NpOTrpaMMUpyeMbix GYHKIUA He
HW3MeHseTcs
Bce nporpaMMHUpyeMble byHKIIMU NPUHUMAKT
3aBO/ICKHEe 3HAaUeHHsl. ITU 3HaYEeHUs PABHbI:
OyHKIUSA 3aBojcKoe OyHKLIMA 3aBojcKoe
3Ha4YeHue 3Ha4YeHUe
F98 | 3aBog. HacTp. F1 0 F21 IHOM
F3 1 F22 3,0
1 aa F4 1 F26 0
F5 2 F27 80%
F6 3 F28 0,3
F7 0 F31 OTKJI
F11 10 cek F32 380
F12 3 cek F91 0
F15 40% F93 0
Fl6 40% F98 0

8. Bo3MOKHbIe HEUCIIPABHOCTHU U CNIOCOGHI UX YCTPAHEHUs

Bo3Mo>XHble HEUCIIPAaBHOCTH M CIIOCOOBI UX YCTPaHEeHUs NpUBeZieHbl B Tabsnne 8.1
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Tab6smua 8.1 Bo3aMoXKHbIe HEUCIPABHOCTH U COCOObI UX YCTPAHEHMUS

N OMmH6KH Haanucek Ha IlossicHeHHne
WHJMKaTope
Harpyska He noAk/4yeHa UJIH KOPOTKOe 3aMblKaHMe BHYTPH TUPUCTODA.
Bo3moKHasi npuYnHa JencTBUs
JlBuratesb He TNOAK/IYEH WU | YOeJUThCSA B MpaBUIbHOM
NO/IK/II0UEH HEBEPHO MOJIKJIDYEHUH [ BUTATES
HapyueHve KoHTakKTa [IpoBepuTh KOHTaKTHbIE
COoelMHEeHUs; TPU Heob6XO0JUMOCTH
KOHTAKTHbIE NOBEPXHOCTHU
ol HET Harpy3KH Uiu 3aYUCTUTh, BUHTOBbIE COEJIUHEHUS
K3 Ttupucropal NOATSHYTh
O6pbIB MPOBOJOB, O6PLIB BHYTPH | [IpoBEepUTh 1IEJIOCTHOCTH MPOBO/IOB
JIBUTaTeEJs Y IBUraTesisl NyTeM “NPO3BOHKHU”
KopoTkoe 3ambikaHue BHYTpH | “[Ipo3BOHUTL”  THpPUCTOP npu
TUPUCTOpA OTKJIIOYEHHOM Halpsh>KeHUHU CeTH.
Eciu  Tupucrop “sBoHuTca’ -
YCTPOUCTBO HEUCIPABHO
BHYTpeHHsIsl HEUCIIPAaBHOCTh OTnpaBUTH B PEMOHT
YcTpoHcTBO HE 0GHAPYKMBAET HANPSDKEHHUE CETH
Bo3MoxHasA npu4YMHaA JencTtBus
Hanpsi»kenue Ha 6JI0K He MOJJAHO Y6eauTtbcs B MO K/II0YEHUH
. HanpsiKeHus, NPaBUJIBHOCTHU
Owm2 HET CUJIOBOU ceTH!
MO JIKJIKYEHUS
C/IMIIKOM HU3KOe HalpshKeHue Y6eauThcs, 4TO HaNpsiXKEHUE B CETH
6osibiie 190 B
BHYTpeHHsIs1 HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
Bo BpeMsi pa6oTbl 6bL1 3adUKCHPOBAH NMPOBa/J] HANPSKEHUS MUTAHUSA
CUCTEMbl  yNOpaBJieHUs  WJM  MpPOBajJ  CWJIOBOTO  HaNpPsDKEHUS
o3 npoBaJ JUINTENbHOCTBIO OoJjiee 2-X cekyH/[l. JlasbHellnee mnoBeaeHue G6JioKa
HanpsxkeHus! onpenensercs 3HaueHueMm ¢yukiuu F3. Ecau F3=0, To ycTpoiicTBO
aBTOMaTHUUYECKHU NepeijieT B pexxuM “I'oToBHOCTB”; ecau F3=1, To 6J0k
BOU/JIeT B pexXuM “T'OoTOBHOCTB” MPH OTCYTCTBUH KoMaHAbI “Ilyck”
TeMnepaTypa oxaaxawuiero paguatopa gocturJa 80 C.
Bo3MoXxkHasg npu4MHaA JencTBus
HeucnpaBeH BEHTHUJIATOD | Y6eauThca B HCIPaBHOCTH
OXJIQXKIEHUS BEHTUWJISITOpA
3acopeHbl BEHTUIALMOHHBIE | [IpouucTUTh BEHTUJISLIUOHHbIE
Owd neperpes! YKaJII03U »KaJ/Il034 OT MbLJIM U Mycopa
bsok  pa3MeumieH B IJIOXO | Y6eUThCA, UTO  TeMIlepaTypa
BEHTW/IMPYEMOM WJIH JKAapKOM | OKpY>Kalollero BO3/1yxa He
MecTe npesbiaeT 40 C. YcTaHOBUTB 6JI0K
B Jipyroe MeCTO, NPHMEHUTH
BHEIIHUU 06/1yB
BHYTpeHHsIsl HEUCIIPAaBHOCTh OTnpaBUTH B PEMOHT
JlBuratenb He MNOAK/IWYEH WJIHU | YOeJUThCS B IPAaBUJIbLHOM
NOJKJII0UEH HEBEPHO MOJIKJIIDYEHUH [ BUTATe s
HapyueHnve KoHTakKTa [IpoBepUTH KOHTAKTHBIE
coeJIUHeHUs ; TPpU HE0OXOAUMOCTHU
Owé HeCHMMeT'pHH KOHTaKTHbIE IOBEPXHOCTHU
TOKOB!

3a4YUCTHUTb, BUHTOBbIE COEANHEHUA
IMOATAHYTb

O6pbIB  MpPOBOJOB, O6pPBIB WU
NOBpEX/ieHHe BHYTPH JIBUTATE s

[IpoBepHUTH L1eJI0CTHOCTb IPOBO/IOB
Y IBUraTesisl MyTeM “MPO3BOHKU”
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CunbHBIH  JgucbasaHC TOKOB
JBUraTes s

HBMepI/ITb TOKH ABHUTrATEJIA

CunbHbIY fucbasadc pas

OTKJIIOUHUTD 3alUTy

BHyTpeHHss1 HEUCIIPABHOCTD

OTK/IIOYUTh 3alIHUTYy UJINK OTIIPABUTDb
B PEMOHT

KopoTkoe 3amMblkaHMe Ha BBIXOJiE
6JI0Ka

npOBBOHI/ITb BBIXO/, 6JI0Ka Ha
HaJ/iniue Me)KCl)aBHOI‘O KOpPpOTKOTIo

KopoTtkoe
Om?7 3aMbIKaHU{ ¥ 3aMbIKaHUS Ha 3eMJIIO
3aMblKaHue! ”
C6o# HacTpoek cpabaTbiBaHus K3 | CBA3aThCs C MPOU3BOAUTEJIEM
BHYTpeHHss1 HEUCIIPaBHOCTb OTnpaBUTH B pEMOHT
3HaueHUe TOKa JIBUTaTeJIsl | YMEHbUIUTh BpeMs [JIaBHOTO MyCKa;
npeBbIlIaeT YCTaHOBJIEHHOE | yOeIUThCS B COOTBETCTBUU
3HayeHMe HOMMHAJIbHOTO TOKa B | Harpy3KH Ha BaJly JIBUraTeJs
Te4yeHue JJINTEJIbHOT0 BpeMeHHU HOMHWHaJbHOU MOLHOCTH
JIBUTaTeJIs]; yOeIUThCS B
Om10 [leperpyska MPaBUJIbHOCTH YCTAaHOBJIEHHOTO

3HayeHHUs HOMHHAJILHOTO TOoKa(
byHknua F21), BKIIOYUTD
Me/IJIEHHY0 3aLUTY JBUraTes(
dyuknuw F23=1)

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin60ok

BJiok He BocipuHUMaeT KoMaHay “Tlyck

”

Bo3MoxHasg npuYrHa

JelicTBusa

KoMmanga “Ilyck” He mocTymnaeT Ha
6J10K

[IpoBEpPUTH NMOCTyIJIEHWE KOMaH/bI
“Ilyck” Ha KOHTAKTax KJeMMHHKa
ynpaBJIeHHUS]; y6eauThCs B
HcnpaBHOCTH KHONKHU “Ilyck”

HeBepHo 3anmporpaMMHpoOBaHa
¢yuknua F1 - BbeIGop cmoco6a
0/1a4Y1 KOMaH/bl

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

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin60ok

Ha uHAMKaTOpe HET HA/IUCeH, CBET

OO bl HE TOPAT

Bo3MmoxHag npuYMHa

JeiicTBusa

He nmnopmaHo BcmoMoraTeJibHOE
nutanue 220 B

BkrounTh aBTOMAaT QF1,
NpPOBEPUTH HaJW4Ue HaNpsKeHUs
220 B Ha koHTakTax aBTomMaTa QF1

Haxxata  kHomka  “ABapuiiHoe
oTkJo4YeHue”

OTXaTb KHOIKY

BHYTpeHHss1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omn6ok

[Ipy paGoTe GJIOK MePUOIUYECKH

“3aBuUcaeT”, JaHHble Ha WHJUKATOpE

OGHOBJISIIOTCS HEeCBOEBpPEMEHHO, KOMaH/ bl ylpaBJ€eHUA
BOCOPHUHUMAKTCA C 3dIIO3JdHHUEM UJIKN HEBEPHO

Bo3MoxHasA npu4YMHA JencTBus
BcnomoraresibHOe nuTtaHue | [IpoBepbTe ocuustorpadpom
COIEPXKUT MHOTO noMex; | HaIMYhe ToOMeX U IMpPOBAJIOB B
nepuoJUiecKku B HEM BO3HUKAKT | BCNOMOraTeJbHOM HanpsH>KeHUU.
NpOBaJIbl HanpsikeHud | [logaTe BcnmoMoraTe/JbHOe NMUTaHUE
BCJIE[ICTBUE BKJIYEHUS JAPYTroro | OT Apyroil JUMHUH
o6opyaoBaHus (

3JIEKTPOJBUTATEJIEH, CBAapPOYHbIX
anmnapaToB)

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omn6ok

HpI/I nojaade HalpAXEeHUA Ha

6JIOK Ha Harpyske TIpUCYTCTBYET

HanpsikeHue, xoTsd koMaHga “Ilyck” He mojaaHa, 6JIOK HaXOAUTCSA B
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pexxuMe “'oToBHOCTB”

Bo3mo:KHasi npyuYnHa JencTBUs
KopoTkoe 3ambikaHue BHYTpH | “[Ipo3BOHUTH” TUPUCTOP
THUPUCTOPA
HeBepHoe NoJK/II0YeHHe | Yoe uTca B NPaBUJIbHOCTHU
JIBUraTesis NO/IKJII0YEHHUS JIBUTATEIS
BHyTpeHHsIsl HEUCIIPABHOCTh OTnpaBUTb B PEMOHT

9. TexHM4YeCKoOe 06CIyKMBaHHe

9.1 TexHUYecKOe 06CITyKMBaHHE YCTPOMCTBA NPOMU3BOAUTCS He pexke OJHOTrO0 pasa B LIeCTb
MecsLeB U BKJIIOYAeT B cebs:

A) KOHTpOJIb KpenJieHus 6J10Ka

B) KOHTpOJIb 3/1eKTPUYECKUX COeIUHEHUH, OATS>KKa BUHTOBBIX COeJUHEHUH.

B) ypaneHue nblId U rpsi3y;

[') KOHTPOJIb UCIPABHOCTH BEHTUJISAITOPOB;

/1) KOHTpOJIb TeMIIEPATYPHOI'O pexuMa 6J10Ka.

10 MapkupoBKa 6/10Ka

10.1 Ha KaXkIbI¥ 6JIOK HAHOCATCH:

A) Ha3BaHUe 6JI0K];

B) o6o3HaueHUe NUTAIOLETO HANIPSIP)KEHUS U YaCTOThI;
B) noTpe6JisieMasi MOLHOCTh;

[') cTeneHb 3alUThl KOPNYCa;

/1) 3aBo/icKOU HOMED);

E) roa usrotoBJieHus.

11 YnakoBKa 6J10Ka
11.1 YnakoBKa 6J10Ka NIPOM3BOAUTCA B KAPTOHHY0 KOPOOKY UJIU JlepEBAHHBIN ALIUK.
12 TpaHcnnopTHpOBaHMeE U XpaHEeHUeE

12.1 Bsiok XpaHUTb B 3aKPBIThIX MOMEIEHUAX B KAPTOHHBIX KOPOOKaX WJIU JlepeBSIHHbBIX
SIIMKaX MPH CIEYIOIUX YCIOBUSX:

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

B) oTHOCHTE/IbHAS BJAOXKHOCTh Bo3/yxa He 6osiee 80 % nmpu TemnepaTtype 35 C.

Bo3yx B MOMEIIEHUH He JIO/DKEH COJIEp’KaThb MbLIM, TAPOB KUCJIOT U IeJIoYel, a TaKkKe
ra3oB, BbI3bIBAIOLIUX KOPPO3HIO.

12.2 Bsok B ymakoBKe TpaHCIOPTUPOBATb NpuU TeMnepaType oT -25 go +55 C u
OTHOCHUTEJIbHOW BJIQXXHOCTH Bo3yXa He 6osiee 95 % npu Temnepatype 35 C.

12.3 TpaHcnopTUpOBaHHWe [ONyCKaeTC BCEMHM BHUAAMU 3aKpPbITOrO0 TpPaHCIOPTa.

TpaHCHOpTI/IpOBaHHe dBUATPAHCIIOPTOM AOJI2KHO [MPOU3BOAUTLCA B OTaIlJINBAEMBbIX
repMeTNu3MpoOBaHHBIX OTCEKAX.
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13 KoMILJIEKTHOCTb

VIITIZ3 oo e e e e e e e e 1 .
PYKOBO/ICTBO MO 3KCIITYATALM ..evereeeaereresersnessreensnes 1 wr.
| =00 1 (0] s PP TRPR 1 wr.
KUTHOUM ..t e e e e e e e 2 T

14 TapaHTHiiHbIE 06513aTEe/JIbCTBA

14.1 TapaHTHUNHBINA CPOK 3KCIJIyaTalldu 12 MecsleB CO AHS MPOAAXKH, TPU COBJII0JeHUU
110JIb30BaTeJIeM yCJA0BUH 3KCIJIyaTallMK, TPAHCIIOPTUPOBAHUS, XPAaHEHUSA U MOHTAXa

14.2 B cnyyae BbixoZia 6J10Ka U3 CTPOSl B TEUEHHE FrapaHTUWHOIO CpOKa MPU COOJII0JeHUU
NoJIb30BaTeJieM YCJOBHM 3KCIUIyaTalMM, TPAHCHOPTUPOBAHMSA, XpaHEHUs W MOHTaXa
U3TrOTOBHUTEJIb 00513yeTCs OCYLeCTBUTD ero 6ecrjiaTHbIA PEMOHT UJIU 3aMeHY.

14.3 B cny4yae He0O6XOAMMOCTHU rapaHTUHHOTO M MOCTTapaHTUMUHOrO PEMOHTA MPOAYKIUU
110J1b30BaTeJIb MOXKeT 0OpaTUThCA MO aZipecy, yKasaHHOMY cailTe koMmnaHuu: https://zvezda-

el.ru/
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IIpunoxxenue A CxeMa NOAK/II0OYEHUS
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IIpunoxenue b F'abapuTHbIE U NPUCOeJUHUTEIbHbIE Pa3Mepbl
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gl — - -
Tab6siuna b1 F'abapuTHbIE U IPUCOEAUHUTEbHbIE pPAa3Mephl, MM
HanMeHOBaHue Al A2 A3 Bl B2 H Kpenex Macca, kr
YHIA-3-15 360 390 414 560 525 | 174 | Boatel M8 16
YIIA-3-22 480 516 546 720 680 | 194 | Boatet M10 22
YIIIA-3-30 480 516 546 720 680 | 194 | Boatet M10 24
YIIA-3-37 480 516 546 720 680 | 194 | Boatet M10 26
YII/A-3-45 560 602 638 840 790 | 194 | boatet M12 33
YII/A-3-55 560 602 638 840 790 | 194 | boatet M12 36
YHIA-3-75 760 802 838 | 1000 950 | 222 | Boatbl M12 48
YHIIA-3-90 760 802 838 | 1000 950 | 222 | BoaTtsl M12 50
YIIA-3-110 760 802 838 | 1000 950 | 222 | BoaTtbl M12 55
YIIA-3-132 760 802 838 | 1000 950 | 222 | Boatel M12 60
YIIIA-3-160 760 802 838 | 1300* | 1250 | 282 | Boatet M12 75
YIIA-3-200 760 802 838 | 1300* | 1250 | 282 | BoaTet M12 85

* MOXeT ObITh U3roToBJIeH B mKady 1320x800x300 MM P31
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