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BBegeHue

Hactosimue «PyKoBOACTBO MO 3KCIJIyaTallMh» MpeJHa3HAaYeHbl /[AJs1 O3HAKOMJIEHUS
006CY>KUBAIOILETO MIEPCOHAJA C YCTPOUCTBOM, MPUHILIMIIOM JAEUCTBUS, KOHCTPYKLUEH, MOPSIIKOM
TEXHUYECKOH 3KCIJIyaTallUd U OOCIY>KMBaHHUS yCTPOWCTBA MJIaBHOTO Nycka asuratess ZVEL-
MOTOR-E, umenyemoro gasee no tekcty “YIIII”, “610k” uau “yctpoiicTBo”.

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
obopyZioBaHHE U T.[.). ITO MOXeT NPUBECTU K BbIXoAy U3 cTposd 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

MHKpOIpoLeccopa.

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

1.5 Bbsiok uMeeT MWHUPOKUNW KOMILJIEKC 3alUT U aABTOAUATHOCTUKH, 0OecrnedrBaroLUX

HajiexkHoe PYHKIMOHUPOBaHUE YCTPOUCTBA U CBOEBpeMeHHOe NHPOPMUpPOBaHUE MOTPebUTE NS
0 BO3HHUKAIOIIUX HEUCIIPABHOCTSX U UX YIPEXKJeHHe.

2 TexHUYECKHE XapaAKTEPUCTHKH U YC/TI0BUA IKCIVIyaTAlUHA

2.1 OcHOBHbIE TEXHUYECKHE XapaKTEePUCTHUKU yCTPONCTBA IPUBEAEHBI B Tabsule 2.1

Ta6snna 2.1 - Texuuueckue xapaktepuctuku ZVEL-MOTOR-E

KosinuectBo ¢as 3
CeTb 342..418B,50T'n
CxeMa MMOAKJIIOYEHHUS ABUTATEA “3Be3za“, “TpeyrojbHUK”
BcnomoraTesibHOE NUTaHUE AJiS1 CUCTEMBI 198-242 B 50 I'y
ynpaBJIeHUs
MouHocTh NOTpebeHUsI CUCTEMbI 20 BA
ynpaBJeHus
HoMuHa/IbHas MOIIHOCTD ABUTraTe d 15, 22, 30, 37,45, 55, 75,90, 110, 132 kBT
Peryavpyroumn sjieMeHT Tupucrtop
Tun cucteMbl yripaBJjeHud MukponpoueccopHas
BpeMs m1aBHOro MycKa ¥ 0OCTaHOBa 3..50 cek
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Nuaukanusa

Kupako-kpucramimdyecku MHAUKATOp 32-
CMMBOJIbHBIH, 2 cCBeTOAHOAA

Z[OHOIIHI/ITGIIbeIe KOHTAKTBbI

3 nporpamMMupyeMsbix pesie 220 B 5 A.
BbeixogHoi curHas: “'otoBHOCTR”, “PaboTa”,

“ABapus”, “baiinac”

3aLL[I/ITa: KOPOTKO€ 3aMbIKdHHE€ Hd BbIX0/J€

3JIEKTpOHHaH 3alllUTa

3amuTa: neperpyska JAJUTeJbHbIM TOKOM

JJIeKTPOHHAad 3alUTa

3almura: neperpeB TUPUCTOPOB

Jatyuk Temnepatypsl 80 C

3aniuTa: noteps ¢da3bl UM “caunaHue” gpas

JJIeKTPOHHasd

3aLL[I/ITa: KOHTPOJIb NIOAK/JIKOYEHHUA HAl'PY3KH

JJIeKTPOHHas1, paboTaeT TOJbKO Mepes MycKOM

3auiuTa: KOHTPOJIb UCIIPAaBHOCTHU TUPHUCTOPOB

JJIEKTPOHHAs1, paboTaeT TOJIbKO Mepes NyCKOM

3amuTa: HeCUMMETPHS BbIXOJIHBIX TOKOB(
00OpbIB UJIM TOBPEXKJEHHE HAaTPY3KH)

JJIeKTpOHHas

MakcruMasibHas neperpy3ovdHad CIIOCOGHOCTD

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

Hanuuue GyHKIUM NyJIbC-CTapTa Ja
Hanpsi»keHue nyJsibc-cTapTa 60..100 % Unom
BpeMs nysibc-cTapTa 0,1..0,5 cek
[Topor cpabaTbiBaHUs 3alUThl OT KOPOTKOTO [=10.12 Iu
3aMbIKaHUS
CTeneHb 3alUILLEHHOCTH IP20
Ox sk eHHe [IpuHy iU TE/IbHOE BCTPOEHHBIMU
BEHTUJIITOPAMU
Pecypc BeHTHISITOpA 50000 yacosB
TeMmnepaTypa oKpyKarwlleu cpeabl 0.40C

OTHoOcCUTe/bHAs BJAXXHOCThb BO34yXad

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

N3ongauus

2,5 kB Mexay maccy, CUJI0BOH LeNbI0 U
yOPaBJISIOUMUMHA LeNsIMH

PexxuM paboThl

JnutensHbii, [1B = 100%

Cpok akcmiyaTayuu

He menee 10 JsieT

['apaHTUsa

12 Mecs1eB

Jna pa6otel YIIII HeobxoauMo fABa HanpsiokeHUs. OZHO HanpsKeHUe 4Yepe3 TUPUCTOPHI
KOMMYTHUPYeTCcsl Ha OOMOTKM JBUraTessl — OHO Ha3blBAaeTCS CUJIOBBIM HallpsiKeEHHUEM; Jpyroe
HanpspKeHHWe MCIOJIb3yeTCAd [JUId INUTAHUA CUCTeMbl YIpaBJeHHWsA - OHO Ha3bIBaeTCHd
BcioMoraTesbHbIM. HoMHHa/sbHOE CHIOBOe HampsikeHHe - TpexdasHoe 380 B 50 I,
BCcriomoraresbHoe - 220 B.

2.2 byiok npe/jHa3Ha4eH [l 3KCIJIyaTal UM B CJIEAYIOIIUX YCIOBUAX:

A) 3akpbITble B3pbIBO6€e30MacHble TOMellleHUs1 6€3 arpeCcCUBHBIX MTAPOB U ra30B;

B) Temnepartypa okpyxatouiero Bosayxa ot 0 go +40 C;

B) BepxHUi Ipe/ies1 OTHOCUTEJbHOM BJIXKHOCTU Bo3/yxa He 6oJiee 90 % 6e3 KOHleHcaluu
BJIary;

) atmMocdepHoe gaBseHue oT 84 no 106,7 klla;

1) mecTto pacnosioxkeHus 7o 1000 M Hag ypoBHEM MODS;

E) oTcyTcTBUe BO3AeUCTBUS NPSAMBIX COJTHEYHBIX JIy4Yel U JPyTUX UCTOYHUKOB HarpeBa;

7K) oTcyTcTBUE BUOpAIUU U YIapPOB.
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3. YcTpOMCTBO ¥ IPUHLMI JeiCTBUSA

3.1 BHyTpeHHee YCTPOWCTBO.
BHewHui BUJ, 6J10Ka npecTaB/eH Ha pucyHke 3.1:

Pucynok 3.1 Buewnu#i Bug YIIII

Ha nvneBo#l maHesiM pa3MellaloTcs 3J1IeMEHThI UHUKALUKY U yIpaBJeHHUs:
A) cBetoauof “PaboTa”;

B) cBetoguon “ABapus”

B) kHonka “Ilyck”;

') knonka “Cton”

1) KU JKO-KPUCTAIMYECKUI UHIUKATOP;

E) kHonkwu “Ilp.”, “@®”,”>", ”<” nas1 nporpaMMHpPOBaHUS U YIIPABJIEHUS;

BHyTpu Kopnyca pa3MelarTcs:

A) Tupuctopsbie Moayau( 3 WITYKU);

B) paauaTop oxsiax/JeHus;

B) miaThl cucTeMbl ynpaBJeHHUs;

[') cuyioBble MIMHBI AJ151 HOAKIIOUYEHHUS CUIOBOT0 HAPSKEHUS U Harpy3Ku;
3) BEHTUJIATOPBI OXJIAXKEeHUS.

Ha 60xoBo# naHeu mKkada HAX0AUTCA KJieMMa 3a3eMJIeHUS.

B kayecTBe peryJiMpyloliero 3jeMeHTa B YCTPONUCTBE HCIOJIb3YIOTCS TPU TUPUCTOPHBIX
MOJYJISl, KaXJbld W3 KOTOPBIX COAEPXKUT IO JABA THUPUCTOPA, COEJUHEHHBIX MO BCTPEYHO-
napaJijiesibHOM cxeMe. Ha siniieBoi maHesiM pa3MellleHbl 3/1eMEHThI MHAUKALUU U yIIpaBJeHUs.

5
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[IpoBoza A1 MOJKJIIOYEHUSI NHUTAKOILEro Tpex$asHoOro Hanps>KeHUs 3aBOJAATCA B KOPITYC
CBepXxy; NPOBO/a [/ OAKJIIYEHUS Lielled Harpy3KHU U YIIpaBJeHUs — CHU3Y.

3.2 PexXuMbI paboThL

Bjiok B /1060 MOMEHT HAaxOJUTCS B OJHOM U3 PEXHUMOB pabOThl. ITU PEKHUMBI
nepevyucaeHbl B Tabsuie 3.1.

Tab6siuna 3.1 PexxuMbl paboThI yCTPOMCTBA

Ha3BaHue pexxuma

[logcHenue

“ToToBHOCTBL”

B 3TOM pexuMe UMIyJIbChl YIpaBJeHUs] HAa CUJIOBble THPUCTOPHI HE
NO/AlOTCs, BbIXOJHOE HaNpspkeHWe Ha JBUraTesje OTCYTCTBYeT.
YcTpolicTBO  HempepblBHO  oxujaeT koMmaHzabl  “[lyck”  wam
“[lporpaMMupoBaHue”, NpPHU NOCTYIUVIEHUU KOTOPbIX MNEPEXOAUT B
COOTBETCTByIOLIMK pexuM. Ha wuHAMKaTOpe B IMepBOH CTpOKe
oToOpaXkaeTcs HaANUCh “'OTOBHOCTBD .

“Pabora”

B 3TOT pexuM 6JIOK MepexoAUuT MPHU MOCTYIJIeHHU KoMmaH/bl “Tlyck”.
[Ipu 3TOM Ha BCe TUPUCTOPBI NOJAIOTCS YIpPaBJSOIIME UMIYJbCh, HA
BbIXOZIe TMPUCYTCTBYEeT HamnpsbkeHWe. Ha MHAMKATOpe OTOOpaKakoTCs
TOKM JBUratesis. B ciaydae mnosBiaeHuss KomaHzabl “Ctom” 6JIOK
nepexoJuT B pexxuM “'0TOBHOCTbD .

“ABapus”

B aTOT pexuMm O6JIOK NepexofUT MPU pPErucTpandu Kakou-1u60
aBapuMiHOM cuTyanuu. UMnysibcel ypaBjieHUs Ha CUJ10Bble TUPUCTOPHI
He NOJAITCA. YCTpPOWCTBO He pearupyeT Ha komaHay “Ilyck” nmo
JIMKBUJIALIUM aBapuiHON cuTyauuu. [locse perucrpanuu oTCyTCTBUS
aBapMMHOM cCUTyalMU 6JIOK MOXET aBTOMaTH4YeCKH NepelTH B peXUM
“PaboTa” waum “I'OTOBHOCTH” B 3aBUCUMOCTHM OT BHJA aBapUHUHOU
CUTyallM{ Y 3alIpOTPaMMHPOBaHHbIX HACTPOEK.

Ha unaukaTope oTo6pakaeTcsl KOJ, OLIMOKHY Y MOSCHSAOAs HaAIUCh

“[IporpammupoBaHue”

PexxuM nmnpesHasHauyeH /sl 33J/laHUsl 3HAYEHUH MPOTPaMMHUPYEMbIX
napaMeTpOB U COXpPaHEHUsI UX B NMaMATH MHUKpolpoueccopa. YTobbl
nepelTH B 3TOT PEXKUM, HAJI0 B pexxuMe “['0TOBHOCTb” HaXXaTbh KHOMKY
“IIporp.” ¢ nmepeaHei nmaHenu. Takxke B pexxum “[lporpammupoBaHue”
MO>XHO BOWTH HakaB KHomKy “Ilporp.” B mepBble 10 cekyHA mocie
no/ilayd THUTAHUS JJI CUCTeMbl ymnpaBJieHUs( Korja Ha JAuUCIIee
oTOOpaXkaeTcsl Ha3BaHUe TEKYILeH MoJiesid 6J10Ka).

B aTOM pexxuMe yCTPONCTBO He pearupyeT Ha noaavyy komaHzbl “Ilyck”.
[lepexos, B peXUM MNpPOrpaMMHUPOBAHHUsS HEBO3MOXXEH W3 PEXUMOB
“PaboTa” u “ABapusa”.

B mnepBoi cTpoke HHAUKATOpPA OTOOpakaeTcs HOMep U Ha3BaHHUeE
TeKyled GYHKIMM, BO BTOPOM CTpoKe — 3HaueHHe QYHKIUM H( HJIH)
NOsICHEHUE

3.3 KOHCTPYKTUBHOE UCIIOJIHEHUE.

KoHCTpYyKTUBHO 6JI0K BBINOJIHEH B BU/le MeTa/lJIMYeCKOro HaBecHOro mkada. Ha nepesneit
NaHeJIM UMEeKTCs OpraHbl yIpaBJeHus U UHAUKALWMY, IepeyrcleHHble B Tabaule 3.2
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Tabsiuna 3.2 3/ieMeHThI ypaBJieHUs1 U UHAUKALMU 6JI0Ka

OpraH ynpasJjieHUA WIHA
UHAUKALUHU

Ha3HayeHue

Csetoguopn “Pabora”

Foput B pexume “PaboTa”, MUraeT Bo BpeMs IJIaBHOr'O MyCKa UJIH
OCTaHOBA JiBUTaTes1

Ceetoauon “ABapus”

[loput B pexxume “ABapus”

Kupkokpucrannuieckuu
WMHJUKATOP

OToOpakaeT TeKyllue [laHHBIE,
IPOTrpaMMHUpPYEMBIX YCTABOK

pexkuM paboTbl, 3HAYEHHUS

KHonka “Ilyck”

Jisg nogauu koMmaH bl “Ilyck” mpu MeCTHOM ynpaBJIeHUH

Kuomnka “Cron”

Jnsi nofayu koMaH/ibl “CTon” Npu MECTHOM yIIpaBJIeHUU

KHonka “IIporp”

1 BXoJla/BbIX0/Jja B PEXKUM IPOrPaMMUPOBaHHUs

Jis BbIOOpa mporpaMMupyeMod ¢(yHKLMH, BBOJA B MNaMAThb ee

Kromia "®" 3HaYeHUs
KHomnka “>" Jl1sl yBesiMueHUs1 3HaYeHUs1 IPOrpaMMUPYEMON BeJIMYHUHbBI
KHomnka “<” Jl/1s1 yMeHbllleHUsI 3Ha4yeHUsI MPOrpaMMUPYEMOU BeJTUYUHbI

3.4 HasHayeHue kJjeMM kJjeMMHbIXx kosionok XT1, X1-X4 npuBeseHo B Tabuuile 3.3.
KnemMHbIe kostoaku X1-X4 pa3MellaloTcs Ha IJ1aTe yIpaBJIeHUS.

Ta6uuna 3.3 HazHayeHHe Kj1eMM KJIeMMHBIX KOJIOJOK

Ne HazHavyeHue
KneMMHuK llenb
KJIEMMBbI

XT1 1 A JlJ1s1 noAK/II0YeHUsI CeTH

XT1 2 B J1a moAK/I04YeHUsI CETU

XT1 3 C J1s moaK/a04YeHHUsI CeTU

XT2 1 LA Jls coeiiHEeHUS C IBUTaTeeM

XT?2 2 LB JlJ1s1 coefriHEHU C ABUTaTeeM

XT?2 3 LC JlJ1s1 coeiriHEeHUs C ABUTaTeeM

X1 6 Myck Jia nogayu KoMaHAbl “IlycK” KHONIKOM B JUCTAHLIMOHHOM
ylnpaBJIEHUU

X1 7 GND O6muin

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

X2 7 GND O6muin

X3 6 ny Jns nogavu curnasna “Ilyck/Cton” AMCTaHMOHHO “cyxum”
KOHTAKTOM

X3 7 GND O6muin

X4 1 HP P1 HopmasnbHO-pa30MKHYTbIA KOHTAKT 1-ro
NpOrpaMMHUPYEMOTO peJie

O6uuit | O6UMM KOHTAKT 1-ro mporpaMMHpyeMoro peJje

X4 2 p1

X4 3 H3 P1 HopMasibHO-3aMKHYTbhIM KOHTAKT 1-ro NporpaMMUpPyeMOro
peJie

X4 4 HP P2 HopmanbHO-pa30MKHYTbINA KOHTAKT 2-TO
NpOTrpaMMHUPYEMOTO peJie

O6uuit | OGUIMM KOHTAKT 2-TO NPOrpaMMHpPyeMoro peJe
X4 5 po
X4 6 H3 P2 ;I;)J}ljel\’laﬂbHO-BaMKHYTbII/I KOHTAKT 2-T0 IpOrpaMMHPyeMOTO
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HopMasibHO-pa3OMKHYTBIA KOHTAKT 3-TO
IporpaMMHUpyeMoro peJse

X4 7 HP P3

O6uuit | O6UMM KOHTAKT 3-r0 NpOrpaMMHpyeMoro peJje

X4 8 p3

HopMasibHO-3aMKHYTBIM KOHTAKT 3-r0 IpOrpaMMHUpPyeMOro
peJse

X4 9 H3 P3

3.5 Boi6op crnoco6a noja4yy KoMaH/

KoMmanay “Ilyck” MOXKHO OAATh CJAeAYIOLUUM 06pa3oM:

- MecTHO KHonkamHu “Ilyck” u “Cton” c iv1eBOM MaHe/ U yCTPOUCTBA;

- IUCTAaHIIMOHHO KHonmkaMu “Ilyck” u “CTomn”, myTeM 3aMbIKaHHUS KJeMM 6 U 7 KJIeMMHbIX
KoJio70K X1 1 X2 COOTBETCTBEHHO;

- NVWCTAHLUOHHO MyTeM 3aMblKaHUSl U pa3MbIKaHUA “CyXMM~ KOHTAKTOM KJeMM 6 u 7
KJIEMMHOH KoJIogKU X3. 3aMKHYTOMY COCTOSIHMIO COOTBETCTBYeT mojada KoMaHAbl “Ilyck”,
pa3oMKHyTOMYy - KoMaHza “Cton”.

Br160p cnocoba mojjauu KOMaH/, OCyIeCTBJIsIETCS NporpaMMupoBaHueM ¢yHkuuu F1( cm.
NYHKT 7).

3.6 Mcnoab3oBaHre QYHKIMY aBTOMATUYECKOT0 NOBTOPHOI'0 BK/IOYEHUS

[loBeseHre 6Ji0Ka TIOCJe TMpPOBajia CUJOBOTO WJIM BCIIOMOraTe/JbHOrO0 HaIpsKeHUs
ompejiesisieTcss 3HayeHWeM (QYHKIMU MOBTOPHOro BKJIW4YeHUss F3, ycTaHaB/MBaeMoro
nporpaMMHO( CM. yHKT 7).

JenictBue o¢yHkuuu F3 pacnpocTpaHseTcs TOJMbKO MpPH JUCTAHIMOHHOM CIOCO0e
ynpaByieHus “cyxuM” koHTakToM( ¢yHkuus F1=2). Eciu mogada komanpg “Ilyck” u “Ctonm”
NPOM3BOAUTCSA KHONKaMU( MECTHO WJIM JUCTAHLUOHHO), TO aBTOMAaTHYeCKUH MOBTOPHBIN MYCK
HEBO3MOXKEH; M0CJIe BOCCTAHOBJIEHUS HANPsSKeHUS OJIOK MepexoJuT B pexxuM “I'oToBHOCTB” U
JUIs1 TOBTOPHOTO 3aMyCK TPeOyeTCs HaXKaTHue MyCKOBOUM KHOMKH.

Eciu F3=0, To pa3spelraeTcd aBTOMaTU4YeCKOoe IMOBTOPHOe BKJIWYeHUe. Eciu mpoBan
HaNpsDKeHUs JJIWJICS MeHee JIBYX CEKYH/I, TO BbIXOJHO€e HaNpsKeHWe CKAYKOM BO3BpallaeTcs Ha
NpeXHUH ypoBeHb, eCJU OoJibllle ABYX CEKyHJ — TO NPU HaJU4YMKU KoMaHAbl “Ilyck” 6J10k
nepexoAuT B pexxuM “PaboTta”( maaBHBIM MyCK JBUTATEJIS).

Eciu F3=1, To aBTOMaTH4yeckoe IOBTOPHOe BKJIOYeHUe 3ampelneHo. Eciau mnposain
HanpshKeHUs JJIMJICS MeHee JIBYX CeKYH/, TO BbIXOJHOE HalpshKeHWe CKauKOM BO3BpalljaeTcs Ha
NpeXHUH YPOBEHb, €C/IM O0JIblle IByX CEKYHJ, — TO MPU HaAW4uK KoMaH/ bl “[lyck” Ha gucniee
MHAMLUPYETCs cooblieHre 06 omnOKe. B TaKOM M0JI0KeHUHM YCTPOUCTBO 3a6JIOKMPOBAHO U Ha
JIBUraTesie HeT HamnpsbkeHUs. UToObl ero pa36JiOKMpPOBaTh, HYXKHO NojAaTh koMaHay “Crtom”,
nocJjie yero 6J10K nepeijieT B pexkum “‘'0TOBHOCTB”.

[IpuMeHeHue GyHKIUM F3 NpouitocTpUpoBaHo HA PUCYHKe 3.2:
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HEH[JHH{EHHQ CeTH

- T
Komanpa "Pabota”

- T
BeixogHoe Hanpsaxenwe, F3=0

= 1
BobixogHoe HanpRxenwne, F3=1

- T

Pucynok 3.2 [[pumenenue pyHkuuu F3

3.7 Bb160p QYyHKIMI IPOrPaMMUPYEMBbIX DeJie

Ha «ksieMMHyo kosiogKy X4 1uIaThl yIOpaBJeHHWS BbIBeJleHbl KOHTAKThl Tpex
nporpaMMHUpyeMbIx peJie. B 3aBucuMocTu oT 3HauyeHUM pyHKkuu F4, F5, F6( cMm. nyHKT 7) peJe
MOTYT ObITh HEAKTUBHBIMU UJIM BbIMOJHATH QYHKIHMIO CHTHAJIN3aTOpa CJeAYIOLUX COOBITUM:

A) bsiok HaxoUTCcA B pexkuMe “'0OTOBHOCTD;

B) BJsiok HaxouTcs B pexxuMe “PaboTta”( BpallleHUe ABUTATEIs);

B) Busiok HaxoauTcs B pexxuMe “ABapust’;

[) KoHen nycka( 6aiimac) — KOHTaKThbl pejie MOTYT MCHOJIb30BaTbCSl [AJ1 KOMMYTaluU
06X0/IHOT'0 KOHTAKTOpa

KoHTakThl mporpaMMUpyeMbIX pejie MOTYT KOMMYTHpoBaTh HanpsbkeHue 220 B 50 'y u
TOK 5 A.

3.8 Br16op criocoba nycka

YIIII no3BoJisieT OCyIleCTBUTh IJIaBHbIM MYCK JBUraTessl JByMsl CIOCOOAMU: JTUHENHBIM
yBeJIMYeHUeM HalpshKeHUs WM orpaHUYeHHeM ToKa. Bbibop cmocoba mycka ocylecTBJIseTCs
nporpaMmMupoBaHueM GyHKIUM F7( cM. nyHKT 7):

A) Ecsiu F7=0 To BbIOpaH croco6 mycka JUHEeHHbIM YBeJnYyeHueM HanpspkeHus. [[pu Takom
cnoco6e YIIIl B Hava/lbHBIA MOMEHT BpeMeHH NOJAaeT Ha OOMOTKM JBUraTesisl HadaJbHOE
HanpsokeHHe 0.50% UHOM B cOOTBeTCTBUM €O 3HaYeHHeM ¢yHKuuHU F15, mocse yero B TeyeHue
BpeMeHM nycka Tnyck, ycrtaHoBjeHHoro ¢yHkinued F11, BbIXoJHOe HampsikeHUe JUHENWHO
HapacTaeT [0 MOJIHOro ceTeBoro. BpeMs pasroHa asuratess onpegensetcsd ¢yHkuuen F11, a
TOK JIBUTraTeJIsl IpY 3TOM He OrpaHUYMBaeTcsA( ycTaBKa orpaHuyeHus Toka F22 He fielicTByerT).

[Tocne monydyenusa koMman/ bl “Cton” VYIIII HauMHaeT yMeHbIIATh BBIXOJHOE HaNpsKeHUe
Jl0 HEKOTOPOTO KOHEYHOIo 3HaueHHsd, ycTaHaB/MBaeMoro ¢yHkuued F16 B TeyeHHe BpeMeHHU
Toct, ycranoBieHHoro ¢yHkuueir F12. [locse AoCTHXKEHUSI 3TOr0 HANpPSDKEHUs [ BUTATEJb
NOJIHOCTbIO0 06ecTouuBaeTcs. Pabouuii IMKJ NpUBE/eH HAa PUCYHKe 3.3:
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Unau( F15) :
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PucyHok 3.3 PabGounii IMKJI yCKa-0CTaHOBA JIBUraTe sl CIOCOO0M JIMHEMHOTO YBeJIUYEeHUs
HanpsHKEHUs

B) Eciu F7=1, To BbIOpaH cnocob mycka c orpaHuYeHreM Toka. [Ipu aTom crocobe YIIII 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 BpeMsd OCTaHOBaA.
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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 3aBOJICKUX 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

12




"3Bezna InekTpoHuka” www.zvezda-el.ru

BEHTUJIATOPbl OXJAXKJeHHUS1 U OJIOK MepexoAuT pexuM “['OTOBHOCTb’, €C/lM OTCYTCTByeT
koMmaH/a “Ilyck”.

[) 3amiMTa OT HECHUMMETPUMU BbIXOJHBIX TOKOB SIBJISIETCS 3JIEKTPOHHOM. 3alidTa MOXET
ObITb BKJIOYEHA WJIMU OTKJIHYEHa MyTeM NporpaMMmupoBaHus ¢yHKuuu FI3( cMm. myHKT 7).
3amuTa cpabaThIBaeT MPU BHIMTOJHEHUH CIeYIOIIUX 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[.

HecuMMeTpusi BbIXOJHBIX TOKOB MOXKET ObITh 00yC/I0BJIeHA TOBPEXAEHUSMU B JIBUTATEJIE,
0OpbIBOM HArpy304YHbIX MPOBO/IOB U T.II.

1) KoHTposib NMOAK/IIOYEHUS HArpy3Kd U TEeCTUPOBAHHE THPUCTOPOB HAa BHYTpPeHHee
KOPOTKOe 3aMblKaHUEe OCYILEeCTBJSETCS CUCTEMOM ymnpaBJjieHUs B pexuMme “[OTOBHOCTBH’; B
pexxuMe “PaboTa” faHHad 3aljUTa He aKTHBHA. 3alyMTa MOXET ObITh BK/JIIOUEHA UJIU OTKJIIOUYEHA
nyTeM nporpaMMupoBaHus GyHKUU F91( cM. nyHKT 7).

E) KOHTpOJIb HampsbKEHUS CUJIOBOM CETH OCYIIECTBJISETCSH 3JEKTPOHHBIM CIHOCOOOM.
3amuTa cpabaThiBaeT B CAydae OTCYTCTBHUS OJHOU WJIM HECKOJbKUX $a3 WM B Cjlydae HX
“cnunanus”.

4. Tpe6oBaHMs 6€30NACHOCTH.

4.1 bBaok coOTBETCTBYeT [JeWUCTBYWOIIMM TpeboBaHUAM “lIpaBuUs  ycTpoucTBa
3JIEKTPOYCTAaHOBOK”, «[IpaBuiam TEeXHUYECKOU 3KCIIyaTaluuu 3JIEKTPOYCTaHOBOK
notpebuteseii» U «[lpaBua TEeXHUKU 6e30MACHOCTU NPU IKCIJIyaTalUU 3JEKTPOYCTAaHOBOK
noTpe6uTesei».

4.2 Jlna paboTbl yCTPOMCTBA MCMOJIb3yeTCA ONacHoe JJs >KU3HU HampspkeHue. [lpu
yCTaHOBKe 06JIOKAa Ha OO'bEKTE, a TaKXKe NMPH YCTPAaHEHUU HEHWCHPABHOCTEH U TEXHUYECKOM
06CTY>KMBAaHUU HEOOXO/IUMO OTKJIIOYUTD OJIOK U MOAK/I0YaeEMble YCTPONUCTBA OT CETH.

4.3 He pnonyckaeTcs nomnaZjaHye BJIaTM HA KOHTAKThbl KJIEMMHUKOB U BHYTPEHHIOK 4acCTb
wkada. 3anpeljaeTcsd HCNOJAb30BaHHMe 6JI0OKAa B arpecCMBHBIX CpefaxX C COJiep:KaHHeM B
aTMocdepe KUCJIOT, Liesi0uel, Maces U T. 1.

4.4 Tloakiro4veHUe, peryJjupoBKa M TeXHUYECKoe O0OcCayKMBaHUe 6JI0Ka J[JOJDKHBI
NPOU3BOJUTHCS TOJIbKO KBAIUQUIMPOBAHHBIMHU CIEUAJMCTAaMU, WU3YUYHUBIIUMH HacCTosllee
PYKOBO/ICTBO IO 3KCIIJIyaTalUH.

4.5 Tlpu oskcnjayaTallud W TeXHUYECKOM O0OCHy:KMBAaHUM HE00X0JUMO COOJII0AATh
TpeboBaHUs «[IpaBHUJ TeXHMYECKOM 3KCIJyaTalMM 3JIEKTPOYCTAaHOBOK INOTpebuTeseld» U
«[IpaBuJ TeXHUKH 6€30MaCHOCTH NIPU IKCIJIyaTal MU 3JIeKTPOYCTaHOBOK NOTPeOUTeN e ».

4.6 Jlng 3alUThI 06CTY>KHMBAIOIIEro epcoHasta 6JI0K JJ0/KeH ObITh 3a3eMJIEH.

4.7 Bnok He MOXeT ObIThb HCNOJIb30BaH KaK pa3beJUHUTENb LieNd WJIW H30JHpYloliee
YCTPOUCTBO.

4.8 Ecny ciaydailHas MoJilaya HaMpsiPKeHUWe Ha HarpysKy MpejCcTaBJsieT ONacHOCTb JJs

nepcoHasa WJM 00OO0py/l0BaHHS, TO OJIOK HEOOXOJUMO NOJKJKYaTh Yepe3 MpepbiBaTesb,
HanpuMep, KOHTAKTOP, YIIPaBJisieMblil BHELIHEN CUCTEMOM 6€30MaCHOCTH.
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4.9 He nonyckaeTtcs paboTa yCTpOWCTBA C KOH/IEHCATOPHOM HAarpy3KoM, MOJKJIIOUEHHON K
BBIXOZY.

4.10 Pabora 06/i10ka CONPOBOXKAAETCSA BblAeseHHeM Temja. /[yl mnpefoTBpalleHUs
neperpeBa, BbIX0/a U3 CTPOs M MpeloTBpallleHHs oXKapa Heo6X0JUMO:

A) ycTaHaB/IMBaTh 6JI0K Ha HETOPIOUYIO TOBEPXHOCT;

B) HejomycTMMO yCTaHaBJMBATh OJIOK B IJIOXO BEHTUJIMPYEMbIX MeCTaX U MeCTax C
BBICOKOU TeMIEPaTypOr OKPYKalolllel cpeibl;

B) npu ycTaHOBKe Heo6X0oUMO obecnieduTh He MeHee 100 MM cBOGOJHOTO NPOCTPAHCTBA
10 epuMeTpy 6J10Ka.

5. MoHTaX Ha 0G'bEKTe.
5.1 CiieiyeT yCTaHOBUTD GJIOK Ha ITaTHOE MECTO U HA/IEXKHO 3aKPEMHUTD €TO.
5.2 3a3eMJIUTh 6JIOK B COOTBETCTBHUE C TpeboBaHUAMHU [1Y3.

5.2 TlpoksaZpIBalOTCs IMHUM CBSI3M, NpeiHa3HAYEeHHble COeJUHEHUS C MTAIEeN CEThIO,
JIBUraTeJsIeM, YCTPONUCTBAMHU YIIPaBJEHUS.

5.3 CeueHuHE CUTOBBIX IIpOBOAOB AOJI?)KHO COOTBETCTBOBATL TOKY HAI'PY3KH.

5.4 L[erm AJid MoJAa4Yu CHUTHAJIOB yIHOpaBJIEHHUA CJAeAYyeT BBINNOJIHATbL BHUTBIMH IdpaMH
IIpoBOJOB C€4YeHHeM He MeHee 0,22 mMM2 c HenocpeaACTBEHHbIM HWX IOAKJ/IIOYEHHEM K
yhnpaBJAKIKUM KJIEMMaM OJIA KaXXJ0ro CUrHaJsia OTA€JIbHO.

5.5 Ilpy MoHTaxXe NpPOBOJOB HEOOXOAMMO OOECHeYUTb HX HaJEeXHbIM KOHTAKT C
KJIEMMHUKOM 6JI0KA , [IJIs] 4Yero peKOMeH/AYeTCs UX KOHIIbI TU[ATeJbHO 3a4YUCTUTDb U OOJYAUTH
WJIM ONIPEeCCOBaTh B CTAHTAPTHblE HAKOHEYHUKH, TUJIb3bl, KJeMMbl. [lofcoequHeHe TPOBO/IOB
OCYIIIeCTBJISIETCS MO/, BUHT.

5.4 He pomnyckaeTcsl Npok/aajKa JUHUH YNPaBJSAKIIUX CHTHAJOB B OJHOM JXTyTe C
CUJIOBBIMU MTPOBO/IaMHU, CO3J]AK0IIIUMU BBICOKOYACTOTHbBIE UJIK UMITYJIbCHbIE IOMEXH.

5.5 IlogkiaoyeHrve BHEUIHUX LeNed K YCTPOWCTBY  MNPOU3BOJAUTCA IO CXeMaw,
npuBeseHHbIM B [IproxxeHuu A.

5.6 IIpu BbINOJIHEHUU MOHTAXXHBIX PabOT HEOOXOJUMO MPUMEHSATDh TOJbKO CTaHAAPTHBIN
VCTIpaBHbIA UHCTPYMEHT.
6. IlepBoe BK/IIOYEHHE.

6.1 [lepes nepBbIM BK/IIOYEHHEM HEOOXO0JUMO BBINIOJHUTD CleAyolMe JeCTBU:

A) mpousBecTH NOJKJIOYeHHE MO cxeMe 1, yKka3aHHOW B MPUJIOXKEHUU A, IpU 3TOM B
KayecTBe TeCTOBOM HAarpy3Kd peKOMeHJyeTcCA MOAK/IIOYUTD JIaMIlbl HaKaJWUBaHUA MOLIHOCTBIO
100-150 Br;

be3 mojk/JI04YeHHOW Harpy3kd HEBO3MOXXHO CcJesaTb BbIBOJ, O MPaBUJbHOW WJIH
HelpaBUJIbHOW paboTe peryJsTopa.

B)ybenuTbcad B NPaBUJIBHOCTU MOJK/IIOYEHHUS BHEIIHUX Lielled MUTaHUSA U yIpaBJeHUs,
3a3eMJIeHHU s, OTCYTCTBUU KOPOTKOI'0 3aMbIKaHUS Ha BbIXO/I€;
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B) nogath HampsikeHUe Ha GJIOK, IPU 3TOM BCe CBETOAMO/Ibl HAa Nepe/iHEeN naHes u Kada
JIO/KHBI KPaTKOBPEMEHHO 3aropeThCsl U MOracHyTh, Ha JucIliee B TedeHHe 10 ceKyHJ, AO/KHA
O0TOOPA3UTbCA HAJANMUCh TeKylled Mojenu 6J0Ka M BKJIIOYAKOTCA BEHTUJATOPBI OXJaKAEeHHS.
Janee Ha paucniee oToOpa3UTbCAd HaANKCh ‘TOTOBHOCTH”. ITO O3HA4YaeT, YTO OJIOK TOTOB K
paboTe ¥ NpOrpaMMHPOBAHMUIO.

6.2 [lo yMosiuaHUIO, 6JI0K MMeeT HACTpPOMKy mojauu koMaHg “llyck” u “Cton” mecTHO
KHOMKAaMH C JiuleBoM maHead. Haxkmute kHomkamu “Ilyck”. Y6eauTecb mpU 3TOM, YTO Ha
NOJK/IIOYEeHHONW Harpy3ke( JlamMnax HaKaJIMBaHHWs) U3MeHsIeTCsl HaNpshKeHWe B Ipejesax OT
Ha4yaJbHOTO 3HAYEeHHUs 0 OJIHOTO CETEBOTO.

7. [IporpaMmMHupoOBaHue.
7.1 BxoJ B pexXuM NporpaMMUpPOBaHUS.

[IporpaMMUpoBaHHe W NPOCMOTP 3HAYE€HUM YCTAaBOK OCYIIEeCTBJAAETCA B peXUMe
“IIporpammupoBaHue”. YTOObl BOWTU B 3TOT pPEXUM, HEOOXOAUMO B pexuMe “I'0TOBHOCTB”
KpPaTKOBPeMEHHO Ha)kaTb KHONKY “Ilporp”, npu 3TOM Ha JUcIlJlee KPAaTKOBPEMEHHO NOSIBUTCS
Haanucek “[IporpaMMupoBaHMe”, Mocjae 4Yero B INEepPBOM CTPOKe HHJAMKATOpa OTOOpasUTCA
Ha3BaHUe NepBOM QYHKIUU:

F1 cnocob ynip.

[ToBTOpHOE HaxaTHe kHONKU “[Iporp” mpuBeAeT K BO3BpaTy B pexxuM “'0TOBHOCTD”.

Takxe B pexxuMm "[I[porpaMmMupoBaHre” MOXXHO BOWTHU HaxkaB KHomKy “IIporp.” B mepBbie
10 cekyH/; ocJie MOJAa4M MUTAHUS AJ1s1 CUCTEMbI ynpaBseHus ( Korja Ha JucIiee 0ToOpaXaeTcs
Ha3BaHHe TeKyllel MoeJsu 6J10Ka).

7.2 Bb160p PyHKIUH.
Haxkumass kHonku “>” u”’<” B pexxuMe “IIporpaMMupoBaHue”0CyIIeCTBISETCS Nepexo] OT
O/ZJHOM HAaCTPOUKHU K JJPYTOM.

7.3 IlpocMOTp ¥ U3MeHeHUe 3HaYeHUsI QYHKIUU.

Bbi6paB ¢yHKIMIO, 3HaYeHHe KOTOpOW TpebyeTcs MPOCMOTPeTb WJIU U3MEHMTb,
KpPaTKOBPEeMEHHO HaXXMUTe KHONKY “®@”, Ipyu 3TOM BO BTOPOM CTPOKe UHAMKATOPA 0TOOPa3UTCs
TeKyllee 3Ha4eHUe QyHKI WU, HalpuMep:

F1 cnoco® ynp.
O — KHOMKWN MECTHO

M3MeHUTb 3HaueHUe QYHKIIMU MOKHO, HQXKMMasi KHONKU “>" 1 “<”.

11 TOro, YTOGb! COXPAaHUTb BbIOpaHHOEe 3HauyeHUe QYHKLHMH, HY>KHO KpPaTKOBPEMEHHO
HaXkaTb KHONKy “®@”, mpu 3TOM Ha JAucljee KpPaTKOBPEMEHHO OTOOpa3vTCAd HaJNUCh
“CoxpaHeHO0”, 4YTO TOBOPUT 00 YCNENIHOW 3amucyd 3HauyeHUsT QYHKIMU B MaMAThb YCTPOMCTBA.
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Jlanee Ha UHJUKATOpe BHOBb OTOOPA3nUTCA Ha3BaHUe TeKylled GYHKLUU U CTAHET BO3MOXKHbIM
HaBUTaL U N0 QYHKIUAM.

Ecnu xe BbiOpaHHOe 3HaueHHe QYHKIMU COXpaHATh He TpebyeTcs,

HaXMHUTE€ KHOIIKY

“ITporp.” TekCcT BO BTOPOW CTPOKE MHAWKATOPA UCUE3HET, 2 3HaueHHe QYHKIUU He COXPAHUTCH,
B 4eM JIerko y6eAuTbCs, NOBTOPHO NPOCMOTPEB 3HaYeHHe QYHKLHUHU, [JI Yero ONSATb HY>KHO
Ha)KaTb KHOMKY “@”.

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

Ta6suna 7.1 [lporpaMmMupyeMbie GYHKIIUU

PdyH- Hagnuch Ha Onucanue
KA HHAUKATOpEe
OnpenensieT cnoco6 nogayu koMau[ “Ilyck” u “Cron”
3HavyeHUe Hagnucek IlosicHeHue
Komanb! “Ilyck” u “CTon” moZaroTcs HaXKaTUEM
0 KHOIIKA MECTHO « nou » o
kHonok “Ilyck” u “Cton” c 1uileBO# naHeid
F1 cnoco6 ymp. KoMmanapbl “Ilyck” u “Cron” moparwTcs JUCTAHIIMOHHO
1 KHOTIKU JIUCT. kHonkamu “Ilyck” u “Cton” myTeM 3aMbIKaHUSA KJIeMM 6
Y 7 KJ1IeMMHBIX K0J10A40K X1 1 X2 nJjiaThl ynpaBJeHus
Komanga “Ilyck/Cton” nmojaeTrcs JUCTAHIIMOHHO MyTEM
2 JUCTAaHLIMOHHO | 3aMbIKaHUs/pa3MbIKaHUSA “‘CyXUM’ KOHTAKTOM KJIeMM 6
Y 7 KJIeMMHOM K0J10/iKU X3 MJ1aThl yIpaBJeHUs
OnpefensieT TOBeAeHHWe O6JIOKA IOCJAe MNPONAXKK HAMNPSPKEHUs] CUJIOBOM CeTH WJU
BCIIOMOTaTeJIbHOTO HAaNpsKeHUs B pexxuMe “PadoTa”.
3HayeHHe Hagnuch [TosicHeHue
Ecniu mpoBas HanpspkeHUs JJIUJICS MeHee 2 CeK -
BBIXOJIHOE HaNpspKEHWe CKadyKoOM BO3BpalljaeTcsd Ha
MpeKHUH YPOBEHD.
0 aBT.MYCK p yp
Ecniu mpoBan HanpskeHus Jujcs 6GoJsiee 2 cek -
F3 aBT.BKJI. MPOUCXOAUT aBTOMAaTHYeCKOe MOBTOPHOE BKJIKOUEHME(
MJIaBHBIM NyCK) NPU HAJIUYUHU KoMaH/b! “Tlyck”
Eciv mpoBas HanpsbkeHUs JJIMJIC MeHee 2 CeK -
BBIXOJIHOE HaNpsiKEHUWe CKAuKoOM BO3BpalllaeTcs Ha
. MpeXHUHN yPOBEHbD.
1 PYy4YHOU IIyCK p yp
Ecnu mpoBasn HanpsokeHUs AJuiics Gosiee 2 cCeK -
ABTOMAaTHUYECKUH MyCK He MPOUCXOAUT; OJIOK NEPEXOIUT
B pexkuM “'0TOBHOCTB” pU OTCYTCTBUMU curHasa “Ilyck”
OnpepenisieT ycjioBUe cpabaThiBaHUsA 1-ro NporpaMMUPyeMOro peJse
3HavyeHUe Hagnucek IlosicHeHue
0 OTKJIDYEHO PeJjie HEAaKTHBHO BO BCEX PeKUMaX paboThl
1 COTOBHOCTB CpabaTbiBaHUE peJie IPOUCXOJUT NMPHU NEPEXOIE B PEKUM
“T'oToBHOCTB”
F4 1-e pene CpabaTbiBaHUE peJie IPOUCXOJUT IPU Nepexo/ie B PEKUM
2 PABOTA “ »
Pa6oTa
3 ABAPUS CpabaTbiBaHUE peJie MPOUCXOJUT NMPHU NEPEXOIE B PEKUM
“ABapus”
4 KOHEI] ITYCKA Pesie wucnosb3yercd [Jis  BKJAIOYEHUS  0OGXOJHOTO
KOHTaKTopa (6aiinaca)
OnpejensieT ycaoBUe cpabaTbIBaHUs 2-T0 MPOTrPAMMHUPYEMOTO peJie
F5 2-e pene 3HayeHUe Hapnuce ITosicHeHHe
0 OTKJIDYEHO PeJie HEAaKTUBHO BO BCEX PEXKUMaX paboThl
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1 cnrhas COTOB CpabaTbiBaHUe peJie MPOUCXOUT MPU NePeX0/ie B PEXKUM
“T'oToBHOCTB”
9 curnan PABOTA CpabaTbiBaHUe peJie IPOUCXO/UT MPU NMePeX0/ie B PEXKUM
“PaboTa”
3 cnrtan ABAPUS CpabaTbiBaHUE peJie MPOUCXOJUT NMPU NEPEXOIE B PEKUM
“ABapus”
4 KOHEL] ICKA Pene wucmosb3yerca JAJ  BKJIKYEHHSA  0GXOJHOTO
KOHTAKTOpa (6ainaca)
OnpejensieT ycaoBUe cpabaTbIiBaHUs 3-r0 IPOrPaMMHUPYEMOTO peJie
3HavyeHHe Hagnucek [losicHeHue
0 OTKJIIOYEHO PeJie HEAaKTUBHO BO BCEX PEXKUMAX PabOThI
1 cnrhas COTOB CpabaTbiBaHUe peJie MPOUCXO/UT MPU NePeX0/ie B PEXKUM
“ToToBHOCTB”
F6 3-e pene CpabaTbiBaHUE peJie IPOUCXOJUT MPHU NEPEXOIE B PEKUM
2 curHaia PABOTA | ., )
Pa6oTta”
3 cnrnan ABAPUS CpabaTbiBaHUe peJie MPOUCXO/UT MPU NMePeX0/ie B PEXKUM
“ABapwus”
4 KOHEL] ITYCKA Pene wucmosb3yetrcs AJ51  BKJIOYEHUS  0GXOJHOTO
KOHTAKTOpa (6ainaca)
OnpejesisieT cnoco6 NycKa JBUraTesst
3HayeHHe Hagnucek [TosicHeHuUe
F7 croco6 mycka 0 ¢.HanpspkeHusi | Cmoco6 mycka € JIMHEMHBIM yBeJWYEeHUEM BBIXOJHOTO
HanpsDKeHUs
1 orpanunyeHde I | Cnoco6 nmycka c orpaHMYeHHEM TOKA JIBUraTeis
F11 S — Bpemss maBHOTO mycka TpU  MyCKe CIOCOG0M  JIMHEHHOTO yBeJMYEHUSA
-1y HanpskeHus (F7=0). /luana3ox 3HaueHu ¢yukuuu ot 3 ao 50 cek c marom 1 cek
F12 IJIaBH. BBIKJI. | BpeMs myaBHOro octaHoBa. /luanasoH 3HaYeHUH QyHKIUM oT 3 710 50 cek c marom 1 cek
HavyasnpHOoe HamnpspkeHUe, MOJAaBaeMoe Ha OOMOTKH JBHUraTessl, IPU MycKe CIOCO60M
F15 | H.HanpsihkeHue | JIMHEHHOro yBesudyeHUs HanpsokeHUsi(F7=0) B % oT moJsiHOro ceTeBoro. /luamasoH
3HayeHUH GpyHKuUU oT 0% 10 50% c marom 0,5%
KoHeyHoe HampspkeHHe, MojaBaeMoe Ha OOMOTKM JABUTraTesis, MPU IJABHOM OCTAaHOBE
F16 | k.HampsbkeHue | ABuratessi, B % oT mosiHOro ceteBoro. [JuanasoH 3HadeHuil ¢yHkuuu ot 0% g0 50% c
marom 0,5%
F21 HOMUH. TOK OnpefesisieT HOMUHAJbHBIN TOK JIBUTaTeJIsl B aMIlepax
F22 HVeK. TOK OnpejiesisieT BeJIMUMHY MAaKCUMaIbHOU KPAaTHOCTH MYyCKOBOTO TOKA MPH MYCKe COCO60M
yer c orpanuyeHnneM Toka( F7=1). /luanazon sHadyeHu# ot 1,0 In 10 4,5 In
OnpejiesisieT THI 3alIUThI ABUTATEJs1 OT EPErPY3KU
F23 THII 3aLUThI 0 ObICTpas obIcTpasd 3amuTa Apuratess( cMm. [TyHkT 3.15)
1 MeJJIeHHas MepsienHas 3amuTa ( cM. [IyHKT 3.15)
QOyHKIUSA BKJIIOYAET WY BbIKJIIOYAET QYHKITUIO MYJIbC-CTapTa
F26 MyJibC-CTapT
0 HET [ly/ibCc-cTapT OTKJIIOYEH
1 Ja [lyJibC-CTapT BKJIKYEH
F27 U 0VABC-CT OnpejiesisieT 3HaYeHVe HANPsDKEHUS MyJbC-CTapTa B % OT MOJIHOTO ceTeBOTO. /[uana3oH
y ' 3HaueHU# ¢yHKIMH oT 60% g0 100% c marom 0,5%
F31 | smeproc6epex DyHKI M BKIOYAET WM OTK/IYAET PEXUM dHEProchepekeHUs
F32 UMake Beixo/lHOe HampshKeHUe 6JIOKa TpU BKJIYEHHOM peXHMe 3IHeprocOheperKeHusl.
MaxkcumMasibHoe HanpsikeHue 400 B
28 T nybe-cr OnpenensieT BpeMms nyJbc-ctapta oT 0.1 g0 0.5 cek c marom 0.1 cek
F91 KOHTPOJIb @DyHKIMSA BKIOYAET UK OTKJII0YaeT TECTUPOBAaHUE HA HAJIMYMe HAarpy3KH U BHYTPEHHee
Harp. KOPOTKO€e 3aMbIKaHHUE THPHUCTOPOB
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3HayeHHe Haanuchb [TosicHeHue
0 BKJIDYEHA 3amuTa BKJIKYEHA
1 OTKJIDYeHa 3amuTa OTK/IYEeHa
PyHKIMA BKIOYAET WK OTK/IYAeT 3aLUTY OT HECUMMETPHUH TOKOB JIBUraTeJIs
3HavyeHUe Hagnuce ITosicHeHue
0 15% 3amuTa cpabaThIBaeT NPH HECUMMETPHUH TOKOB Ha 15%
3amuTa
F93 HECHIM. 1 25% 3amuTa cpabaThiBaeT NPU HECUMMETPHUU TOKOB Ha 25%
2 35% 3amuTa cpabaThiBaeT NPU HECUMMETPHUU TOKOB Ha 35%
3 50 % 3amuTa cpabaThiBaeT NPU HECUMMETPHUU TOKOB Ha 50%
4 OTKJIIOYEHa 3amuTa OTKJAKYeHa
3anuce B IaMATb 3aBOACKUX HACTpoeK( 3Ha4eHHUH 10 YMOJTYaHUIO)
3HaueHHe Hagnuch [TosicHeHue
0 HeT 3HaueHUs BceX IporpaMMHUpyeMblX GYHKUUMA He
HM3MeHseTcs
Bce  mnporpamMmupyemble GYHKIIMM  NPUHUMAIOT
3aBOJICKHe 3Ha4YeHHA. JTU 3HAYEHHS PaBHBIL:
dyHKLUa 3aBojckoe OyHKLMA 3aBojackoe
3HaueHue 3HaueHue
F98 | 3aBoa. HacTp. F1 0 F21 [HOM
F3 1 F22 3,0
1 Ja F4 1 F26 0
F5 2 F27 80%
F6 3 F28 0,3
F7 0 F31 0
F11 10 cek F32 380
F12 3 cek F91 0
F15 40% F93 0
F16 40% F98 0
8. Bo3MOxHble HEMCIIPABHOCTH U CIIOCOObI UX YCTPaHEHUS
Bo3Mo»KHble HEUCIIPABHOCTH U CIIOCOOBI UX YCTPaHEHUs pUBeZieHbl B Tabsuie 8.1
Tab6uiuna 8.1 Bo3aMo)KHbIe HEMCIIPABHOCTH U CIOCOOBI UX YCTPAHEHHUS
N OMmH6KH Haanuce Ha IlosicHeHue
MHAUKATOpe
Harpyska He noJik/iloueHa UM KOPOTKOe 3aMblKaHUE BHYTPU TUPHUCTOpA.
Bo3mo:KHas npuYnHa JenicTBUs
JlBuratesb He MOJAKJ/IIOYEH WU | Y6eAUTbCA B IIpaBUJIbHOM
NOJAKJ/II04YeH HEBEPHO HNOJK/IYEHUH ABUTATENA
HapyuieHne KOHTaKTa [IpoBepuTh KOHTaKTHbIe
coeJMHEeHUs; NPU Heob6XO0JHUMOCTH
KOHTaKTHbIe IIOBEPXHOCTHU
owl HeT Harpy3KHu UJn 3a4YMCTUTh, BUHTOBBIE COeJUHEHUS

K3 Ttupucropal

MNOATAHYTb

O6pbIB MPOBOJIOB, OGPBIB BHYTPHU
JIBUraTesis

[IpoBEpPHUTH 11€JI0CTHOCTbh MPOBOJIOB
Y IBUTATeJIsI MyTeM “IPO3BOHKHU”

KopoTkoe
TUPHCTOpA

3aMbIKaHHE€ BHYTpPHU

“Ilpo3BOHUTL”  THPUCTOP npu
OTKJIIOYEHHOM HaNpsDKeHUU CEeTH.
Ecnu  Tupucrop “3sBoHuTca’ -

YCTPOWCTBO HEUCIIPABHO

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT
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YCcTpoHCTBO He 0GHAPYKHUBAET HaNpsi>KeHUe CETH

Bo3mo:KHasi npyuYnHa JencTBUs
HanpsixkeHue Ha 6JI0K He TOJJ@aHO Y6enutncs B MO/IK/IIOUEHUH
. HaNpSKeHus, NpPaBUJIBHOCTHU
Om?2 HeT CUJIOBOH ceTH!
MOJIKJII0YEeHUS
C/lIMIIKOM HU3KO0e HalpshKeHue Y6enuThcs, 4TO HAMpsKeHHeE B CETU
6osbiie 190 B
BHYTpeHHsIsl HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
Bo BpeMsi pa6oThl 6bL1 3apUKCHPOBAH MPOBAJ HANpPSKEHHUS MHUTAHUS
CUCTEMbl  yNOpaBJieHHs  WJM  MpoOBajJ  CWIOBOTO  HaNpsHKEHUs
o3 npoBaJ JUIMTEJNIbHOCTbIO OoJjiee 2-x cekyHA. JlasibHellllee MoBeJeHUe O6Ji0Ka
HanpsikeHus! onpegensierca 3HadeHneM ¢yHkuuu F3. Ecin F3=0, To ycTpoiicTBO
aBTOMaTHUYECKH NepelsieT B pexxuM “I'oToBHOCTB”; ecau F3=1, To 6J10K
BOI/IeT B pexkuM “T'OTOBHOCTB” IPH OTCYTCTBUH KoMaH/bI “Ilyck”
Temnepatypa ox/axjawlulero paguaropa gocrurJa 80 C.
Bo3mo:KHas npuYnHa JenicTBUs
Heucnpasen BEHTUJISATOP | Y6eauThcs B HCNIPaBHOCTH
OXJIQKAEHUSA BEHTUJIATOpA
3acopeHbl BEHTUJISALIMOHHBIE | [IpoYuCcTUTH BEHTUJISIIIUOHHbIE
YKaJII03U »KaJII03U OT NbLJIU U Mycopa
Ow4 neperpesn!
Bjiok  pa3menmieH B IJIOXO | Y6eOUTbCS, UYTO  TeMIlepaTypa
BEHTWJIMPYEMOM WM >KAapKOM | OKpY>KaloLlero BO3/yxa He
MecTe npesbimaeT 40 C. YcTaHOBUTD 6J10K
B Jpyroe MecTo, IPHMEHHUTb
BHEIIHUU 006,1yB
BHYTpeHHss1 HEUCIIPAaBHOCTb OTnpaBUTH B pEMOHT
JBuratesb He NOAKIIYEH WU | YO6eJUTbCS B IPAaBUJIBHOM
NO/IKJII0UEH HEBEPHO MOJIKJIDYEHUH [ BUTATES
HapyiieHue KOHTaKTa [IpoBepUTH KOHTAKTHbIE
COeJIJMHEHUS; TPU HEOOXOJUMOCTH
KOHTAaKTHbIEe IOBEPXHOCTHU
3aYUCTUTh, BUHTOBbIE COeJIJUHEHUS
owé HeCUMMeTpHs MOJTSHYTh
TOKOB! O6pbIB NpOBOAOB, O06pBIB WM | [IpoBEpUTH 11€/1I0CTHOCTb IPOBOJ,OB
NOBpEXK/JIeHWe BHYTPH ABUTaTeisl | U JIBUTaTesI MyTeM “MPO3BOHKH”
CunbHbBIN  JUcHasIaHC TOKOB | U3MepUTh TOKU JIBUTATEIS
JIBUTaTeJis
CunbHBIN fucbasadc pa3 OTKJIOYHUTD 3aUUTY
BHyTpeHHSS HEUCIIPAaBHOCTb OTK/II0YXTH 3aILUTY UJIHA OTIIPABUTD
B PEMOHT
KopoTkoe 3aMbikaHue Ha BbixoJie | [I[po3BOHUTH BIXO/] 6/10Ka HA
6J10Ka Ha/inuuve MexxPpa3HoTro KOPOTKOTo
Om?7 Koporkoe 3aMbIKaHU4 ¥ 3aMbIKaHUs Ha 3eMJIIO
3aMblKaHue! ”
C6o# HacTpoek cpabaTbiBaHus K3 | CBA3aThCs C MPOU3BOAUTEJIEM
BHYTpeHHsIs1 HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
3HaueHUe TOKa JBUTaTeJs | YMEHbUIUTh BpeMs [JIaBHOTO MyCKa;
npeBbIlIaeT YCTAHOBJIEHHOE | yOeUThCS B COOTBETCTBUH
3HaYeHMe HOMMHAJIbHOTO TOKa B | Harpy3KH Ha BaJly JIBUraTeJs
Te4yeHHe JIINTEJbHOT0 BpeMeHU HOMHWHaJIbHOW MOILIHOCTHU
Ow10 [leperpyska JIBUTaTeJIsl; yOeIUThCS B

NPaBUJIBHOCTH YCTAHOBJIEHHOTO
3HayeHHUs HOMHHAJILHOTO ToKa(
byHknua F21), BKIIOYUTD

Me/IJIEHHYI0 3alUTY JBUraTes(

19




"3Bezna InekTpoHmnka” www.zvezda-el.ru

dyuknuw F23=1)

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omn6ok

BJiok He BocnpuHUMaeT koMaHAay “Ilyck

”

Bo3MoXkHas NpUIUHaA

JencrBusa

Komanpa “Ilyck” He mocTymnaeT Ha
6J10K

[IpoBepUTh MOCTyNJIeHHe KOMaH/bl
“Ilyck” Ha KOHTAKTax KJeMMHHKa
yIpaBJIeHUS; y6eauTbCs B
HCIIPAaBHOCTH KHOMNIKHU “Ilyck”

HeBepHo 3amporpaMMHpOBaHa
¢yHknua F1 - BbeIGop cmoco6a
10/1a41 KOMaH bl

[IpocMoTpeTh 3HaYeHHE QYHKIUU
F1; npu Heo6XOAMMOCTH U3MEHUTH
ee 3HAYEeHHUe.

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

Het omn6ok

Ha nHanKaTope HeT HAJIMMCEH, CBET

OAWOoAbl HE TOPAT

Bo3MoXkHas NpUIUHaA

JencrBusa

He nmopmano BcmoMmoraTeJibHOE
nutaHue 220 B

[Topath HanpsxkeHue 220 B

[leperopenu npesoXpaHUTeNH
IJ1aThl

3aMeHUTb peIoXpaHuTeNb(
HOMHWHAaJI nIpefoxpaHuTess — 2.3 A)

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin60ok

[Ipu paboTe 6JIOK MepPUOJUUECKU

“3aBUcaeT”, AaHHble Ha UHJUKATOpE

OGHOBJISIIOTCS HEeCBOEBpPEMEHHO, KOMaH/ bl ylpaBJ€eHUA
BOCIIPUHHUMAKTCA C 3dl103JdHUEM UJIM HEBEPHO

Bo3MoxHasg npu4MHA JencTBus
BcnomoraresibHOe nuTtaHue | [IpoBepbTe ocuustorpadpom
COIEPXKUT MHOTO noMex; | HaIMYhe ToOMeX U [pPOBaJIOB B
NepuojUYecKu B HEM BO3HHUKAKOT | BCHOMOraTeJlbHOM HanpsH>KeHUH.
NpOBaJibl HanpsikeHud | [logaTe BcnmoMoraTe/nbHOe NMUTaHUE
BCJIE/ICTBUE BKJIOUEHUS JPYTOro | OT APyroi JUHUU
o6opyaoBaHus (

3JIEKTPOABUTATEJIEH, CBAapPOYHBIX
anmnapaTos)

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

Het omn6ok

HpI/I nojaavde HalpAXEeHUA Ha

6JIOK Ha Harpyske TIpUCYTCTBYET

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

pexxuMe “I'oToBHOCTB”

Bo3MoXkHas NpUIUuHaA

JencrBusa

KopoTkoe 3aMblkaHHe BHYTPH
TUPUCTOPA

“Ilpo3BOHUTBL” TUPUCTOP

HEBepHOB NOAKJ/IKOYEHHE
ABUTraTesid

Y6e,ILI/ITCH B MNpaBUJIbHOCTH
NOAKJ/IOYEHHUA ABUT'ATEJIA

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

9. TexHM4YeCKoOe 06CayKMBaHHe
9.1 TexHHUYecKoe 06CIyKMBaHUE YCTPONUCTBA MPOU3BOUTCS HE pexke 0JHOTO pasa B LIECThb

MecsLeB U BKIIOYAET B cebd:

A) KOHTpOJIb KpernJieHus 6J10Ka
B) KOHTpPOJIb 3JIEKTPHUYECKUX COeIMHEHUH, MOATS>KKa BUHTOBBIX COeITUHEHUH.
B) yJaasieHue MbLIK U TPA3Y;

[') KOHTPOJIb UCIPABHOCTU BEHTUJISITOPOB;

/1) KOHTpPOJIb TEMIIEPATYPHOT0 pexkrMMa 6J10Ka.
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10 MapkupoBKa 6J10Ka

10.1 Ha KaXkabli 6JI0K HAHOCATCA:

A) Ha3BaHUe 6JI0Ka;

B) o603HaueHHe NUTAIOLIEr0 HAMPSXKEHUS U YaCTOThI;
B) noTpe6JisieMasi MOLHOCTh;

[') cTeneHb 3a1UTHI KOPIYCa;

/1) 3aBoACKOM HOMED;

E) rog usrotossieHus.

11 YnakoBKa 6/10Ka
11.1 YnakoBKa 6/10ka IPOU3BOJUTCA B KAPTOHHYI0 KOPOOKY MJIN JilepeBAHHBIN SALUK.
12 TpaHcnopTUpOBaHHE U XpPaHEHUEe

12.1 BJIOK XpaHUTb B 3aKPbITHIX MOMEIIEHUSAX B KAPTOHHBIX KOPOOKAX WJIM JiepeBSIHHBIX
AIMKaX MPU CJIeAYIOLUX YCIOBUSX:

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

B) oTHOcHUTeIbHAsA BJAAXXHOCTb Bo3ayxa He 6oJ1ee 80 % npu temnepatype 35 C.

Bo3yx B NOMeLeHUU He JOJ/DKEeH COZAepaThb MbLIM, MTAapOB KUCJAOT U ILeJIoYel, a Takxke
ra3oB, BbI3bIBAKIIUX KOPPO3HUIO.

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

12.3 TpaHcnopTHpoBaHHe [JONYyCKaeTCd BCeMHM BHUJAMU 3aKPbITOrO TPAHCIOPTA.
TpaHcropTHpoBaHMe  aBUATPAHCIOPTOM  JOJDKHO  NPOU3BOAUTBCA B OTaIlJIMBAaeMbIX
repMeTU3MpOBAHHBIX OTCEKAX.

13 KoMIIJIEKTHOCTb

ZVEL-MOTOR-E.....ccoiiriiciirin e e 1wr.
PyKOBOZCTBO N0 3KCIIYATALMH ..covvvveveireireinrassies e 1 wr.
| = T0d 1 (0] o AP P TR 1 wr.

14 TapaHTHIiHbIE 06513aTEe/JIbCTBA

14.1 TapaHTHUUHBINA CPOK 3KCIJIyaTalld 12 MecsleB cO AHSA MPOAAXKH, TPU COBJII0JeHUU
10J1b30BaTeJieM YCJIOBUM IKCILJIyaTalliy, TPAHCIOPTUPOBAHKUA, XPaHEHUS U MOHTaXa

14.2 B ciyyae BbixoZa 6J10Ka U3 CTPOSl B TEUEHHE rapaHTUMHOIO CPOKa MPU COOJII0JeHUU
N0JIb30BaTeJIeM YCJOBUM 3KCIJIyaTalldy, TPaHCOOPTUPOBAaHUSA, XpaHEHUd M MOHTaXa
M3TOTOBUTEJIb 00513yeTCs OCYLeCTBUTD €ro 6eCllaTHbIA PEMOHT UJIX 3aMeHY.

14.3 B ciyyae HE06XOAMMOCTH TapaHTUHMHOTO U NMOCTTapaHTUHHOTO peMOHTA NMPOAYKIUU
[0JIb30BaTeJ/b MOXKET 06PaTUThCS M0 aApeCy, YKa3aHHOMY calTe KOMIaHUU: www.zvezda-el.ru
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IIpunoxxeHue A CxeMa NOAK/II0OYEHUS
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IIpunoxenue b F'abapuTHbIE U NPUCOEeJUHUTETbHbIE pa3MepbI

& _p

.|“ ]
Tab6siuna b1 F'a6apuTHbIE U IPUCOEAUHUTEbHbIE pPa3Mephl, MM
Mojesnb Inom, A | A1l,mMm | A2,Mm | B1l,Mm | B2, MM | H, MM Kpenex Macca, KT
ZVEL-MOTOR-E-15 30 174 120 458 415 300 BoJsitel M8 14
ZVEL-MOTOR-E-22 43 174 120 458 415 300 BoJsitel M8 15
ZVEL-MOTOR-E-30 57 174 120 458 415 300 Bostel M8 15
ZVEL-MOTOR-E-37 72 256 200 478 435 330 Bostel M8 20
ZVEL-MOTOR-E-45 85 256 200 478 435 330 Bositel M8 22
ZVEL-MOTOR-E-55 104 256 200 478 435 330 Bositel M8 23
ZVEL-MOTOR-E-75 142 338 280 568 521 330 | Boaret M10 30
ZVEL-MOTOR-E-90 175 338 280 568 521 330 | Boaret M10 32
ZVEL-MOTOR-E-110 204 338 280 568 521 330 | Boaret M10 35
ZVEL-MOTOR-E-132 204 338 280 568 521 330 | Boaret M10 36
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