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BBegeHue

Hactosimue «PyKoBOACTBO MO 3KCIJIyaTallMh» MpeJHa3HAaYeHbl /[AJs1 O3HAKOMJIEHUS
006CY>KUBAIOILETO MIEPCOHAJA C YCTPOUCTBOM, MPUHILIMIIOM JAEUCTBUS, KOHCTPYKLUEH, MOPSIIKOM
TEXHUYECKOH 3KCIIyaTallud U 00CAY>KMBAaHHUS YCTPOMCTBA MJIaBHOTO Nycka ABuraTtess YIIII/J-P-
J-A, UMeHyeMoro JaJiee 1o TeKCTYy, “0J10K” UJIu “yCTporcTBO”.

1. Ha3HayeHue

1.1 Bnok npejHasHavyeH /I IJIaBHOTO IyCKa M OCTAaHOBAa TpexPpa3HOro aCUHXPOHHOIO
3JIeKTPO/JBUTraTesii C KOPOTKO3aMKHYTbIM WJIM (a3sHbIM pOTOPOM B COOTBETCTBUMU C
3anporpaMMHUpPOBAaHHbIMY IapaMeTpaMHu MycKa.

YCcTpoUCTBO HeJsb3sl MCNOJIb30BaTh JJS 3JeKTPONUTAHUA TNPUOOPOB, COJepKalUX
3JIEKTPOHHble CXeMbI( KOMIBIOTEPHI, NPUHTEPbl, TeJeBU30pbl, TeJeKOMMYHHUKALlMOHHOE
obopyZioBaHHE U T.J4.). JTO MOXET NPUBECTU K BbIxoAy M3 cTpos kKak YIIIIJ-P-3-A, Tak u
nuTaeMblx NpU6GOpPOB. B 3TOM ciyyae OTBETCTBEHHOCTb 3a IOJIOMKY O0OpyZOBaHUs HeceT
NOTpebuTe b, a rapaHTUHHBIE 00513aTe/IbCTBA U3TOTOBUTEJIA 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 - Texuuueckue xapaktepuctuku YIIIJ-P-3-A

KosinuectBo ¢as 3
CeTb 342...418 B, 50 I'y
CxeMa NMOAKJIIOYEHUA ABUTrATEA “3Be3ja‘“, “TpeyroJbHUK”
Hannyre BBOAHOrO aBTOMaTHYECKOT'0O Jla
BBIKJIIOYATEIS
Tun peBepca TupuctopHbIi
BcrioMoraTesibHOe MUTaHUE JJIsI CUCTEMbI 198-242 B 50 I'y
ynpaBJeHus
Mo1HOCTb NOTpe6JeHUs CUCTEMBbI 20 BA
ynpaBJeHUs
HoMmuHanbHasg MOUIHOCTh JBUTaTeEJIs 15, 22,30, 37,45, 55, 75,90, 110, 132, 160, 200 kBT
Perynvpyroummn asieMeHT Tupucrtop
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Tun cucteMsbl ynpaBJieHUs

MukpornpoueccopHas

BpeMsi IJIaBHOTO MyCKa U OCTaHOBA

3..50 cex

Nupaukanuda

Kuako-kpucraaimieckui MHAUKATOP 32-
CUMBOJIBHBIH, 3 CBETOAUOAA

ﬂOl’IOJIHI/ITeJIbeIe KOHTAaKTbI

3 nporpamMmupyeMsbix pesie 220 B 5 A.
BreixogHoi curdas: “'otoBHocTh”, “PadoTa”,

“ABapus”, “baiinac”

3amuTa: KOpOTKOEe 3aMbIKaHHE HA BbIXO/e

JJIeKTpOHHAad 3allUTa

3aI.L[I/ITa: rneperpys3ka AJIMTeJbHbBIM TOKOM

BJIEKTpOHHaH 3alllMTa

3amuTa: neperpeB TUPUCTOPOB

Jatyuk temnepatypsl 80 C

3auuTa: noteps ¢asbl UaM “cavnaHue” gas

JJIeKTpOHHas

3aI.L[I/ITa: KOHTPOJIb NIOAKJ/JIKIOYEHHUA HAl'PY3KH

JJIeKTPOHHAas1, pab0TaeT TOJbKO Nepes MyCKOM

3aLU,I/ITa: KOHTPOJIb UCIIPABHOCTH TUPHUCTOPOB

JJIeKTPOHHAas1, paboTaeT TOJbKO Mepes MyCcKOM

3amuTa: HECHMMETPHS BBIXOIHBIX TOKOB(
06pbIB UJIM TOBPEXKJEHUE HAaTPY3KH)

JJIeKTpPOHHadA

MakcuMasibHas neperpy3ovdHad CIIOCOGHOCTbD

[=4,5 Iu - 20 cek, I=3 11 - 60 cek,
[=2 I - 90 cex muH, 1,5 In - 3 MuH

Hannuue GyHKIUM NyIbC-CTapTa Ja
HanpsixkeHue nyJibc-cTapTa 60..100 % Unom
BpeMs nysibc-cTapTa 0,1..0,5 cek
[Topor cpabaTbiBaHUS 3alUTHI OT KOPOTKOTO [=10.12 Iu
3aMbIKaHUA
@yHKIMSA 3HeprocbepexeHus Ja
CTeneHb 3alUILLEHHOCTH P41
OxnaskeHHe [IpuHyiuTE/IbHOE BCTPOEHHBIMU
BEHTUJIITOPAMU
Pecypc BeHTHISITOpA 50000 yacosB
TeMmnepaTypa oKpyKarwleun cpeabl 0.40C

OTHOCHUTeJbHAs BJAXKHOCTh BO34yXa

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

H3onauus

2,5 kB Mexy maccy, CUJI0BOH LeNbI0 U
yOPaBJASIOUUMHA LeNsIMH

PexxuM paboThl

Jlautenbubi, [1B = 100%

Cpok akcmiyaTayuu

He menee 10 JsieT

['apaHTusa

12 Mecd1eB

Jna pab6otsl YIIII/J-P-3-A Heob6xoavMo JBa HamnpsbkeHus. OZHO HanpspkeHUe uepes

TUPUCTOPHI

KOMMYTHDPYETCA Ha 00MOTKHU ABUTraTeJd -

OHO Ha3bIBA€TCAd CHJIOBBIM

HaNpsKeHHWeM; [pyroe HalpshKeHHe MCIO0JIb3YeTCA AJI NMUMTAaHUA CUCTEeMBbl yIpaBJeHUs — OHO
Ha3bIBaeTCsl BCIOMoOraTesibHbIM. HoMUHa/bHOE cuioBOe HanpsbkeHUe — TpexdasHoe 380 B 50

I'y, BcmoMoraTteabHoe - 220 B.

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

A) 3aKpbIThble B3pblBO6e30IacHble NOMeLleHNs 6e3 arpecCUBHBIX 1apOB U I'a30B;

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

B) BepxHHUI1 Ipesies1 OTHOCUTEJIbHOM BJIAXXHOCTH Bo3/yxa He 6osiee 90 % 6e3 KOHAeHcal U

BJIATY;

') atmocdepHoe gaBieHue oT 84 no 106,7 klla;
1) mecTto pacnosioxkeHus Ao 1000 M Hag ypoBHEM MODS;
E) oTcyTcTBUe BO3AeUCTBUS NPSAMBIX COJTHEYHBIX JIy4Yel U JPYTMX UCTOYHUKOB HarpeBa;
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2K) oTcyTcTBHE BUOpaL My U yAAPOB.
3. YcTpoiicTBO ¥ IPUHLUI AEHCTBUA

3.1 BHyTpeHHee YCTPOWCTRBO.
BHelHUM BUJ, 6J10Ka MpeACcTaB/eH Ha pucyHke 3.1:

Pucynoxk 3.1 Buewnuui Bug YIII1/-P-3-A

Ha nvneBo#l maHesiM pa3MellaloTcs 3J1leMEHThI UHUKALUU U yIpaBJIeHHs:
A) cBeToavoanl “B” u "H”;

B) cBeToguon “ABapusa”

B) kHonka “Bnepen”, “Hazan”;

') kHonka “Cton”

1) )KUAKO-KpUCTALJINYEeCKUN HHAUKATOP;

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

7K) kHONKa aBapUIHOTO OTK/IOYEHUS;

3) naT4uKH ToKa ( 3 WITYKH)

BHyTpu Kopnyca pa3MelanTcs:

A) TupuctopHbie MoayJH( 3 WTYKH);

B) paguaTop oxsaxJeHus;

B) muaThl cUCTeMbl yIIpaBJIeHUS;

) kn1eMMHUKH XT1 u XT2 A/ noAK/II0UEHUs] CUJIOBOTO HaNPSDKEHUSI U HAarpy3Ku;
/1) aBToMaTu4eckue BoikaouaTeau QF1 u QF2;

3) BEHTUJISATOPHI OXJAXKEeHUS.
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Ha 6okoBo¥ naHesy mkada HaX04UTCS KieMMa 3a3eMJIEHUS.

B kayecTBe peryJMpymllero 3jeMeHTa B YCTPOUCTBE HCHOJIb3YIOTCSA TPU TUPUCTOPHBIX
MOJyJisl, KaXK/Jblii U3 KOTOPBIX COAEP>KUT MO JBa TUPUCTOPA, COEJUHEHHBbIX MO BCTPEYHO-
napaJsiieJibHOM cxeMe. Ha sinlieBoM naHesiM pa3MelleHbl 3JIEMEHTbl MHAUKALUU U yIIPaBJIEHUS.
BHelmHWe mnpoBoAa M Kabesau [AJs1 TMOJAK/IYEHUS HANpPSDKEHUs CeTH, Harpy3kd U Ieneu
ynpaBJeHUs] BBOAATCA B IIKad ¢ HUXKHEW CTOpoHbL. Llemu ynpaB/ieHUs U CHUTHa/JIM3aldu
MOAKJI0YATCA K KIeMMHHUKaM X1, X2 1 X4 cOOTBETCTBEHHO Ha IlJlaTe YIpaBJeHUs.

3.2 PexuMbl pabOTEL

Bjok B J1l060 MOMEHT HaXOAUTCA B OJHOM H3 PEXHUMOB pabOThl. JTHU peXHUMBbI
nepevyucaeHsl B Tabsule 3.1.

Tab6siuna 3.1 PexxuMbl paboThI yCTPOMCTBA

Ha3BaHue pexxuma

[logcuenue

“ToToBHOCTBL”

B 3TOM pexxnMe MMIy/IbChl YNpaBJIeHUs] Ha CUJIOBble TUPUCTOPHI He
NOJAIOTCs, BBIXOJHOE HaNpsKeHWe Ha JBUrareje OTCYTCTBYET.
YcTpolicTBO  HempepblBHO  oxugaeT kKoMmaHzabl  “‘[lyck”  wam
“[IlporpaMMupoBaHue”, NpPHU MOCTYIJIEHUHM KOTOPBIX NEpeXOJUT B
COOTBETCTBYWOUIUM pexuM. Ha wuHAMKaTope B MNepBOM CTpPOKe
oTOobOpaXkaeTcss HaANUCh “'OTOBHOCTD .

“PaboTa”

B 3TOT pexuM 6JIOK MepexoAUT IMPHU MOCTYIJIeHHU KoMaH/bl “Tlyck”.
[Ipu 3TOM Ha BCe TUPUCTOPBI MOJAKTCS YIPABJSIOIINE UMIYJbChI, HA
BbIXOZIe MPUCYTCTBYEeT HamnpsbkeHWe. Ha MHAMKaTOpe OTOOpakaloTcs
TOKM JBUraTtesis. B ciaydae mnosBiaeHuss KomaHAabl “Ctom” 6JIOK
nepexoJuT B pexxuM “'0TOBHOCTbD .

“ABapus”

B 3ToT pexuMm OJIOK MNepexojUT MNpU pPerucTpanuu KakKou-au6o
aBapUHHOM cuTyauuu. UMny/ibchl ynpaBJieHUs] HA CUJIOBble TUPUCTOPHI
He NOJAITCA. YCTpPOWCTBO He pearupyeT Ha komaHay “Ilyck” nmo
JUKBUJALUM aBapuUMHOW cuTyauuu. [locie perucrpanudu OTCYyTCTBHUS
aBapUUHOMN CUTyalUX GJIOK MOXXET aBTOMATHUYECKU MEPEUTH B PEKUM
“PaboTa” wau “TOTOBHOCTH” B 3aBHCUMOCTH OT BHJA aBapUHHOUN
CUTYaLlUH Y 3allpOrpaMMHUPOBAHHbIX HACTPOEK.

Ha uHaukaTope oTo6pakaeTcsl KOJ OLIMOKHY Y MOSCHSIOIAs HaAIUCh

“IIporpammupoBaHue”

PexxuM npeaHasHayeH [Jisl 33/laHUsl 3HAYeHUH NPOTpaMMHUPYeEMbIX
napaMeTpPOB U COXpPAaHEHUs] UX B MaMATH MHUKpoIlpoieccopa. YTobbl
nepelTH B 3TOT PEXKUM, HAJI0 B pexxuMe “['0TOBHOCTb” HaXXaTbh KHOMKY
“IIporp.” ¢ nmepeaHei nmaHenu. Takxke B pexxum "[IporpammupoBaHue”
MOXXHO BOWTHU HaxkaB KHoOMKy “Ilporp.” B mepBble 10 cekyHJ mnocie
no/ilayd MNUTAHUSA JJI CUCTeMbl ynpaBJjieHUsi( Korja Ha JAuUCILIIee
oTOOpaXkaeTcsl Ha3BaHUe TEKYILeH MoJiesid 6J10Ka).

B aTOM pexxuMe yCTPONCTBO He pearupyeT Ha noaavyy komanzbl “Ilyck”.
[lepexos B peXMM MNOpPOrpaMMHUpPOBaHUsi HEBO3MOXXEH M3 PEXUMOB
“PaboTa” u “ABapusa”.

B mnepBoi cTpoke HHAUKATOpPA OTOOpakaeTcs HOMep U Ha3BaHHUeE
TeKyled GYHKIMM, BO BTOPOU CTpoKe — 3HaueHHe QYHKIUM H( HJIH)
NOsICHEHHE
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3.3 KOHCTpYKTHBHOE HCOOJIHEHUE.

KoHCTpYKTUBHO 6J10K BBIIIOJIHEH B BU/le MeTa/ZIMYeCKoro HaBecHoro mkada. Ha nepesneit
NaHeJIM UMEeKTCs OpraHbl yIpaBJeHus U UHAUKALMY, IepeyrcleHHble B Tabaule 3.2

Tab6siuna 3.2 3/ieMeHThI yIIpaBJeHUsl U UHUKALMU 6JI0Ka

OpraH ynpasJjieHus uwiu | HazHayenue
UHAUKALUHU
ABTOMaTUYECKUHU KoMMyTanusa CcuUJI0BOrOo HamnpspKeHWs, 3aljdTa OT KOPOTKOIO
BbIKJIIOYaTesb QF1 3aMbIKaHUS U IeperpysKu
ABTOMaTUYECKUHU 3amuTa Leneu ynpaBJieHud

BbIKJIIO4YaTe b QF2

Ceetoauoanl “B” u"H”
OCTaHOBa JBUTaTeJA

[FopsiT B pexume “PaboTa” nmpu BpallleHUHU JIBUTATeJs B MPSIMOM U
06paTHOM HalpaBJIeHWH, MUTAlOT BO BpeMs IJIABHOTO NMyCKa WJH

Ceetoauon “ABapus” ['oput B pexxume “ABapus”

OToGpakaeT TeKylide JaHHBIE,
IpOrpaMMHUPyEMbIX YCTABOK

Kuakokpucraninyeckui
WHAUKATOD

peXXuM paboThl,

3HAa4Y€HUA

Knonka “Bnepen”
MeCTHOM yIIpaBJIeHUHU

Jl1g moauu KOMaH/Zbl Ha BpallleHUe B NPSIMOM HallpaBJeHUHU NPHU

Kuonka “Hasan”
MECTHOM yINpaBJIeHUHU

i1 moJja4u KOMaH/ibl Ha BpallleHue B 00paTHOM HampaBJ/IeHUH NPU

Kuonka “Ctom”

Jist nogayu koMaHibl “CTon” Mpu MeCTHOM yIIpaBJeHUH

)

KHonka “[lporp’

1 BXoZla/BbIX0Jja B pEXKUM IPOrpaMMUpPOBaHHUsA

Jia BbpIOOpa mporpaMMupyeMod (yHKLMH, BBOJA B NaMATb ee

KHomnka “®”
3HaYeHHUs.
KHomnka “>" Jl1sl yBesiMueHUs1 3HaYeHUs1 IPOrpaMMUPYEMOU BETMYHUHbI
KHomnka “<” Jl/1sl yMeHbllleHUsI 3Ha4yeHUsI MPOTrPaMMUPYEMOU BeJTUUUHbI
KHomnka “ABapuiiHoe J11 HeMeJJIeHHOTO CHAATUS BBIXOJHOTO HaNpshKeHUs IpHU
OTKJK04YeHue” BO3HUKHOBEHUH aBapUNHOW CUTyalUH.

3.4 HasHayeHHe KJeMM KJeMMHbIX kKoJ040K XT1, X1-X2, X4 npuBejeHo B Tabuule 3.3.

KsnemmHBble koogku X1-X2, X4 pasMelaloTcs Ha [J1aTe yIpaBJeHUs.

Ta6suna 3.3 HasHayeHHe KjieMM KJIeMMHBIX KOJIOZOK

Ne Ha3HaueHue
KineMMHUK llenb
KJIEMMBbI

XT1 1 A J1s1 Mo AK/II0YeHUs CeTH

XT1 2 B JlJ1s moAK/II04eHUsI ceTH

XT1 3 C JlJ1s1 noAK/II04eHUs ceTH

XT?2 1 LA JlJ1s1 coeiyiHEeHU C ABUTaTeeM

XT?2 2 LB JlJ1s1 coeiriHEeH U C ABUTaTeeM

XT2 3 LC Jls coeiiHEeHUS C IBUTaTeeM

X1 6 Briepen s mycka Bnepes, KHOMKOH ,E[I/ICTaHL[I/IOI’-’IHO 1/1111’/’1 JJ1s Iojauu
CHUTHaJ/la IMCTAHLIMOHHOTO yIIpaBJIeHUs “CyXUM~ KOHTAKTOM

X1 7 GND O6mun
s mycka Ha3aJ, KHOMKOM WJIW JIJIs1 AUCTAHLIMOHHOTO

X2 6 Hazag | usMeHeHUs HallpaBJieHUs BpallleHUs JBUraTtesis "cyxum”
KOHTAKTOM
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X3 7 GND 06wuit
X3 6 Cron s ocTaHOBAa KHONKOM IUCTAHLIUOHHO
X2 7 GND 06wuit
X4 1 HP P1 HopMasibHO-pa30MKHYTBIM KOHTAKT 1-Tr0
NpOrpaMMHUpPyeEMOro peJjie
O6uuit | O6UMM KOHTAKT 1-ro mporpaMMHpyeMoro peJe
x4 2 P1
X4 3 H3 P1 HopMasibHO-3aMKHYTbhIM KOHTAKT 1-ro NporpaMMUpyeMOro
peJie
X4 4 HP P2 HopMasibHO-pa30MKHYTBIM KOHTAKT 2-T0O
NpOrpaMMHUpPYeEMOro peJjie
O6uuit | OGUMM KOHTAKT 2-TO NPOrpaMMHUpPyeMoro peJie
x4 > P2
X4 6 H3 P2 HopMasnibHO-3aMKHYTbhIN KOHTAKT 2-I'0 IPOrpaMMUPYEMOTO
peJie
X4 7 HP P3 HopMasibHO-pa30MKHYTBIM KOHTAKT 3-TO
NpOrpaMMHUpPyeEMOro peJjie
O6uuit | O6UMM KOHTAKT 3-r0 NpOrpaMMHUpyeMoro peJje
x4 8 P3
X4 9 H3 P3 ;l;).)}lﬂel\/laﬂbHOGaMKHYTbII/I KOHTAKT 3-ro NIporpaMMHupyeMoro

3.5 Bbi6op crnoco6a noja4y KoMaH/
KoMmanay “Ilyck” MOXKHO OAATh CJAeAYIOLUUM 06pa3oM:

» o«

- MecTHO KHonikamu “Brniepen”, “Hazag” u “Cton” c vuieBo MaHe r YCTPOUCTBA;

- IUCTAHLMOHHO KHonKaMu “Brnepesn”, “Hazan” u “Cton” myTeM 3aMblKaHUs KJieMM 6 U 7
KJeMMHBIX KoJ1oA0K X1, X2 1 X3 COOTBETCTBEHHO;

- JYCTAHIMOHHO IMyTeM 3aMblKaHUS KJeMM 6 U 7 KJeMMHbIX KoJiofok X1 u X2
COOTBETCTBEHHO. 3aMKHYTOMYy cocTOssHHI0O X1 cooTBeTCTByeT mnojada KomaHAbl “Ilyck”,
pasoMKHyTOMy - KoMaHza “Ctom”, a 3aMblKaHMEM U pa3MblKaHUEM X2 MOXXHO H3MEHHUTb
HalnpaBJieHWe BpallleHUs 3JIEKTPOJBUTaTEIS.

Bb160p crnoco6a mojjauu KoOMaH/, OCyIeCTBJIsAETCS TporpaMmMupoBaHueM ¢yHkuuu F1( cm.

NYHKT 7).

3.6 Ucnoab3oBaHve QYHKIMY aBTOMATUYECKOT0 NOBTOPHOI'0 BKIOYEHUS

[loBeseHre 6Ji0Ka TIOCJe MpPOBaJia CUJOBOTO WJIM BCIIOMOraTe/JbHOr0 HaIpsKeHUs
omnpejessieTcss 3HayeHMeM (QYHKIMMA MNOBTOpPHOro BKJI4YeHUss F3, ycTaHaB/MBaeMoro
nporpaMMHO( CM. yHKT 7).

JeuictBue o¢yHkuun F3 pacnpocTpaHseTcs TOJAbKO MpPH JUCTAHIMOHHOM CIlocobe
ynpaBieHus “cyxuM” koHTakToM( ¢yHkuus F1=2). Eciu mogada komanpg “Ilyck” u “Ctonm”
NPOU3BOAUTCSA KHONMKAMH( MECTHO WJIM JJUCTAHI[MOHHO), TO aBTOMAaTHUYEeCKUH MOBTOPHBINA MYCK
HEeBO3MOXXEH; M0C/Ie BOCCTAaHOBJIEHUsI HANpPsXKeHUs 6JIOK NepexoAuT B pexxuM “T'oToBHOCTB” U
JIJIsl TOBTOPHOTO 3aMyCK TPeOYeTCs HaXKaTHue MyCKOBOUW KHOTIKH.

Eciu F3=0, To pa3spelraeTcd aBTOMaTU4YeCKOe IMOBTOPHOe BKJIWYeHUe. Eciu mpoan
HanpshKeHUs JJIMIICS MeHee JIBYX CeKYH/, TO BbIXOJHOE HalpshKeHWe CKauKOM BO3BpalljaeTcs Ha
NpeXHUH ypOBeHb, eC/JU OoJiblle ABYX CEKYyHJ — TO HNpU Haauuuu KoMmauzbl “Ilyck” 6/0k
nepexoAuT B pexxuM “PaboTa”( maaBHBIN MyCK JBUTATEJIS).

Ecim F3=1, To aBTOMaTH4yeckoe IOBTOPHOe BKJIOYeHUe 3ampelneHo. Eciau mnposain
HaNpsDKeHUs JJIMJICS MeHee JIBYX CEKYH/I, TO BbIXOJHO€e HaNpsiKeHWe CKAYKOM BO3BpalljaeTcs Ha
NpPEeXHUN YPOBEHb, €CIM 60Jibllle IBYX CEKYH/J, — TO NPU HaIM4KMU KoMaHAbl “[lyck” Ha aucniee
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WHJUIMPYETCS cooblieHre 06 omubke. B TakoM MoJsiokeHUU YCTPOUCTBO 3a6JIOKUPOBAHO U Ha
JIBUraTesie HeT HamnpsbkeHUs. UToObl ero pa36JIOKMpPOBaTh, HYXKHO NojAaTh koMaHay “Crtom”,
nocJjie yero 6J10K nepeijieT B pexxum “['oTOBHOCTB”.

[IlpuMeHeHue ¢pyHkuu F3 npousitocTprpoBaHO HA PUCYHKe 3.2:

HanpsxeHwe cetn

- T
Komanga “Pabota”

- T
BeixogHoe Hanpsxenwe, F3=0

-
BeixogHoe HanpaxeHwne, F3=1

- T

Pucynok 3.2 [[pumeHenue pyHkuuu F3

3.7 Bb160p QYHKIMI IPOrPaMMUPYEMBbIX DeJie

Ha «ksieMMHylo kosiogKy X4 1uIaThl yIOpaBJeHHWS BbIBeJleHbl KOHTAKThl Tpex
nporpaMMHUpyeMbIx peJie. B 3aBucuMocTu oT 3HadyeHUM pyHKuun F4, F5, F6( cMm. nyHKT 7) peJe
MOTYT ObITh HEAKTUBHBIMU UJIM BbIMOJHATH QYHKIHMIO CHTHAJIM3aTOpa CJIeAYIOLHUX COOBITUM:

A) bsiok HaxoUTCcA B pexkuMe “'OTOBHOCTD;

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

B) Busiok HaxoauTcs B pexkume “ABapust’;

) Konen mycka( 6aiimac) - KOHTaKTbl pejie MOTYT MCHOJIb30BaThCS JJisi KOMMYTalUU
06X0/IHOT'0 KOHTAKTOpa

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

3.8 Br16op criocoba nycka

YII/J-P-3-A mo3BoJisieT OCYUIeCTBUTbH IJIaBHBIA NYCK JBUTraTessl JBYyMsl CIIOCOGAMU:
JIMHEWHBIM yBeJIMYEHHEM HaNpsDKEHUs1 WM OrpaHUYeHUeM Toka. Bbwibop cmocoba mycka
OCYLIeCTBJISIETCS MporpaMMUpoBanueM GyHKuuU F7( cM. nyHKT 7):

A) Ecsiu F7=0 To BbIOpaH croco6 mycka JUHEeHHbIM YBeJnYeHueM HanpspkeHus. [[pu Takom
cnoco6e VYIII/J-P-3-A B Hauva/JbHbBIA MOMEHT BpeMeHU MO0JlaeT Ha OOMOTKMU JABUraTess
HauyasbHoe HanpsbkeHUe 0..50% UHOM B COOTBETCTBUHU O 3HaueHHeM ¢yHKUMM F15, nocse yero
B TeyeHHe BpeMeHU Mycka THyck, ycTaHoBJieHHOro ¢yHkuued F11, BbIXOJHOEe HampsiKeHUe
JIMHEWHO HapacTaeT [0 IMOJIHOTO ceTeBoro. BpeMms pa3sroHa jBurartesisi omIpefeJisieTcs
¢ynkuued F11, a Tok gBuUraTesisi Ipyd 3TOM He orpaHuyuBaeTcsi( yCTaBKa OTpaHUYEHUs] TOKa
F22 ne geiictByer).

[Tocnie mosydeHusi koManabl “Cton”  VIII/I-P-3-A HayMHaeT yMeHbIIAThb BBIXOJHOE
HanpsbKeHWe [0 HEKOTOPOro KOHEYHOro 3HaueHMs, ycTaHaBjJauBaeMoro ¢yHkuued F16 B
TedyeHHe BpeMeHU TocT, ycraHoBieHHoro ¢yHkuuen F12. [locie pgocTukeHUsT 3TOrO
HanpshKeHUs JBUTraTe b MOJHOCTbIO 06ecTourBaeTcs. Paboyril LMK/ puBe/ieH 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) Ecnu F7=1, To BbIGpaH crocob mycka c orpaHu4eHrdeM Toka. [Ipu atom crioco6e YIII/I-P-
J-A B Hava/JbHbIA MOMEHT BpEeMEHU YCTaHaBJMUBaeT Ha BbIxoZe HanpsbkeHue UHay,
onpejenseMoe yctaBkod F15 M myaBHO yBesM4yMBaeT BbIXOJHOe HampspkeHHe o UHOM 3a
BpeMs, omnpezensieMoe ¢yHkuued F11l, HO mpu [JOCTHXKEHUHW KPATHOCTHU IMYCKOBOTO TOKaQ,
KoTopoe 3ajaercad ¢JyHkuued F22, 6J0K mNepexoAUT B PpeXUM OrpaHUYeHUs ToKa
aBTOMaTHYeCKH OrpaHWYMBAsA TOK JBUraTesd Ha 3aJaHHOM ypoBHe. [lo Mepe pasrona
JIBUTraTeJisl TOK NaJaeT [0 CBoero pabouyero 3HavyeHus Ipab. [Ipu Takom crnocobe Bpems Mmycka
3aBUCUT OT BeJIMYMHBI NyCKOBOI'O TOKA M HAarpy3ku Ha Bajy JBuratess. [Ipu sTom cmnocobe
peKoMeH/yeTcsl yCTaHAaBJIMBATh 3HaUYeHWe BpeMeHU MJ1aBHOTo 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.

10



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

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:

B perysisiTope peasv30BaHbl CJeyIoOlIUe BU/bl 3alIUT:

A) 3amyTa OT KOPOTKOrO 3aMbIKaHUSl peryjasaTopa sBjseTcd Ay6JUpOBaHHOW U
obecreynBaeTcs ABYMs CIOCOGAMU: 3JIEKTPOHHBIM U 3allUTA aBTOMAaTUYECKHUM BBIK/II0YaTEEM
QF1. DJsekTpoHHas 3alMTa peanu3yeTcs NMyTeM ObICTPOW 06pabOTKHM MHUKPOIPOLECCOPOM
CUTHAJIOB, MOCTYNAIMX OT AAaTYUKOB TOKa. [Ipy MmpeBbIlIEHUHM MTHOBEHHOI'O TOKA 3HA4YeHHUS
3*lHOM MNPOUCXOJUT CHSITHE YOPABJSAIOIIMX HMMIYJIbCOB C THPUCTOPOB, a Ha JAUCIJee
OTOOpa)kaeTcsl COOTBETCTBYMOLee coobileHHe. B ciydyae HecpabaTblBaHUs 3JIEKTPOHHOMN
3aluThI( MO MpPUYMHE BHYTPEHHEN HEWCHPAaBHOCTU WM CcOOE HACTpPOeK) HNPU KOPOTKOM
3aMbIKaHUHM Harpy3kKy 06ecTOYMUT aBTOMaTH4YeCKUH BbiKIoyaTeb QF1.

B) 3amuTa OT Neperpyskd THUPUCTOPOB MpeJHA3HAayeHa [  COXpaHEeHUs
paboTOCIOCOGHOCTH THUPHUCTOPOB NpPH JJIUTENbHOM Meperpy3ke TOKOM, MpPeBbIIIAILEM
HOMMHa/IbHOEe 3HayeHHe TOKa peryadaropa. 3aliuTa dBjsgeTcd JyOGJUPOBAaHHOM U
obecreynBaeTcsl ABYyMsi CHOCOOGAMM: 3JEKTPOHHO M aBTOMAaTHUYeCKUM BbikjawoudaTesneM QF1.
Mukponpolieccop HelpepblBHO U3MepsieT TOKU HarpyskM M HaKallJIUBaeT 3HayeHHe BpeMs-
TOKOBOTO MHTerpajia U CpaBHUBaeT ero C yCTaBKOW, NpPHU IpeBbIlIEHUH KOTOPOH CHHUMAaeT
MMIYJbCbl yIpaBJeHHUs1 C THUPUCTOPOB U OTOOpa)kaeT Ha JUcIJiee coobuieHue. PaboTa
perysiaTopa 6J0KMpyeTcs Ha 3 MUHYTBI, IOCJIe Yero OH NepexoJUT pexuM “'oTOBHOCTBL” ecu
nojaHa komanza “Cromn”.

C nomo1bio GyHKIMU F23 M0OXXKHO BBIOPATh GBICTPYIO UM MeJJIEHHYIO 3aLIUTY ABUTATEIs.
3aBUCUMOCTH BpeMeHH cpabaTbiBaHUSA 3alUThI OT TOKA JABUraTess NPUBeJeHbl B Tabaule 3.4:

Ta6suna 3.4 JleicTBUe 3alMT OT NEPETrPy3KH JABUTATES

Tok ABHraTeNs BpeMs cpabaTbhIiBaHUs IPU NTEPErPy3Ke, CEK
BricTpad 3amuTa MeasieHHas 3a1iyMTa

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

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

1,5 In 90 180

1,25 In 120 300
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[l KOppeKTHOM paboThl 3aUlMThl HEOOXOAMMO NPAaBUJIbHO YCTAHOBUTbH 3HAYEeHUE
HOMMHAJIbHOTO TOKA JABUTaTeJisl IporpaMMyupoBaHueM QyHKUUHU F21( cM.yHKT 7)

B) 3ammuTa oT meperpeBa pajuaTopa obecneyrMBaeTCsl BCTPOEHHbIM TeMIlepaTypHBbIM
JlaTYMKOM, KOTOPBbIA HENpepbIBHO ONpalIMBaeTCcs MHUKpompoueccopoM. IIpeaesbHas
TeMnepaTtypa paguatopa - 80 C. Ilocne cpabaTbiBaHMs 3aliuThbl paboTa YCTPOWCTBA
6JIOKMpYyeTCcs [0 OXJaXKJeHUs pajuaropa Ao TeMmnepaTypbl 45 C, mocsie 4ero BBIK/JIIOYAIOTCH
BEHTUJIATOPbl OXJAXJeHHUS1 U OJIOK MepexoAuT pexuM “['OTOBHOCTH’, €C/lM OTCYTCTByeT
koMmaHa “Tlyck”.

[) 3auMTa OT HECUMMETPHUU BBIXOJHBIX TOKOB SIBJISIETCS 3JIEKTPOHHOM. 3al[UTa MOMeET
ObITh BKJIIOYEHA WM OTKJIYeHa NyTeM nporpamMMmupoBaHus GyHkuuu F93( cMm. myHKT 7).
3amuTa cpabaTbiBaeT NPU BbINOJHEHUHU CeYIOIHUX YCIOBUM:

- cpeHe apudMmeTudeckuit Tok ¢pa3 Icp = (Ia + Ib + Ic) / 3 6osbue 10% HOMHUHAJIBHOTO
TOoKa | HOM perysaTopa;

- OJIUH WJIK 60Jiee TOKOB Harpysku oTJindaeTcs oT Icp 6osiee yeMm Ha 15%, 25%, 35% wiu
50%( B 3aBUCHMOCTH OT 3HaueHUs GyHKUMU F93) B TeyeHue BpeMeHHU 5-15 cekyH[.

HecruMMeTpUs BBIXOJAHBIX TOKOB MOXeT ObITb 06yCJIOBJIeHA NOBPEX/JEHUSMU B JIBUTaTeJle,
06pBIBOM HArpy304YHbIX IPOBOJOB U T.II.

/1) KoHTposib mojk/a04eHHs] Harpyskd M TeCTUPOBaHHEe TUPUCTOPOB Ha BHYTpeHHee
KOpPOTKOe 3aMblKaHHe OCYLIeCTBJSEeTCS CUCTeMOW ynpaBjeHHUs B pexrMe “['OTOBHOCTB”; B
pexxuMe “PaboTa” faHHad 3aljUTa He aKTHBHA. 3alyMTa MOXET ObITh BKJIIOUEHA UJIU OTKJII0UEHA
nyTeM nporpaMMupoBaHus GyHKIUK F91( cM. nyHKT 7).

E) KOHTpoJib HampsbKeHHs CUJIOBOM CETH OCYILEeCTBJISETCS 3JIEKTPOHHBIM CIOCOGOM.
3amuTa cpabaTblBaeT B C/y4ae OTCYTCTBUS OJHOW WJIM HECKOJbKUX $a3 WM B ClIy4yae HUX
“cnunanus”.

3.17 HacTpouiku

B perynsaTope npelycMoTpeHa BO3MOXXHOCTb HACTPOMKH:

A) H3MeHeHue mnopora cpabaTblBaHUs 3alUTbl OT KOPOTKOI'O 3aMbIKaHUS MOXHO
npousBecTu pe3uctopoM R3 B sieBoMm BepxHeM yruy miaTel TPM-ZVEL A5. W3HavasibHO Ha
NpeANpPUATUN U3TOTOBUTEJIE YCTAaHOBJIEH IOPOT cpabaThlBaHUSA MO aMIJIMTY/e oKoJio 3*[H, rae
[H - HOMHUHA/NIBHBIN TOK peryJATopa. B 3TOM ke JileBOM BepxHeM YIJy IJIaTbl UMEKTCA JBe
KOHTpoJsibHble Touku “K3”. HampsixkeHue, M3aMepeHHOe MeXJy 3THMHM TOYKaMH, OlNpejesseT
yCTaBKy cpabaTbiBaHUs 3auuThl o K3. O6bIUHO 3TO HanpshKeHUe cocTaBJisgeT okosio 2 B. [Ipu
HEeOOXOJAMMOCTH YBEeJUYUTb YYBCTBUTEJIBHOCTb CpabaTbIBaHUSl HYKHO 3TO HaNpshKeHUe
YMEHBILINTb, [JI1 Yero roJIOBKY peryJMpPOBOYHOI0 pe3nctopa R3 Hy»KHO nmoBopaynBaTh NPOTUB
4YacoBOW CTpeJiKe, AJis 3arpy0JieHUs1 — HaoO60pOT HampshkeHue ycTaBkM K3 yBenu4yuTh u
IIOBOpPAYMUBaTh roJIoBKy R3 1o yacoBo¥ cTpesike.

[IpyHUMas pelieHHe 0 HeOOXOJAMMOCTH M3MEHEHHUS HACTPOMKH 3allUThl OT KOPOTKOIO
3aMbIKaHMU, CJleiyeT IPUHUMAaTh BO BHUMaHUe:

- IPU HanpsKeHUe yCTaBKU Bbllle 2,5 B 3amyuTa MoxeT ObITh MOJHOCTBIO BbIBeJleHa U He
cpabaThIBaTh BOOOIILE;

- ObIBaeT cUTyauus, kKorga 3awura oT K3 cpabaTbiBaeT Npu JAeHCTBYIOLIEM TOKe,
M3MEPEHHOM KJellaMHd, MeHblleM 4yeM [H. 3TO He 006s3aTe/JibHO OBOPUT O HeNPaBUJbHOU
3aBOJICKOM HACTpOWKe 3aliuThbl, MOTOMY YTO 3allUTa cpabaTbiBaeT MO aMILIUTyAHOMY/(
MIHOBEHHOMY) 3HAayeHMIO TOKa, a He JelCTBywolLleMy. JTO 4allle TOBOPUT O TOM, YTO BEJHKO
aMIIUTYAHOe 3HaYeHUe ToKa( nuk-paktop). [lonbiTka 3arpy6UTh UM NOJHOCTbIO OTK/IOYUTh
3amuTy oT K3 MoxeT NpuBecTH K BBIXOJY THUPUCTOPOB U3 CTPOA - BeJb OHHU JOINYCKAIOT
HEKOTOpOe IpeJiesibHOe 3HaYeHHWe MIHOBEHHOTO TOKa, a 3aBOJCKasd HaCTpoMKa Kak pas
npejaycMaTpUBaeT cpabaTbiBaHUe 3aLUThI [/ HENPEBBIIIEHHS 3TOT0 Npe/e/IbHO-A0NyCTUMOT0
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3HayeHUs. B 3TOM ciyyae U3roTOBUTENb UMEET MPABO OTKa3aTb B GECIJIATHOM rapaHTUHHOM
006CIY>KMBaHUU.

b) IlokaszaHus JaTYMKOB TOKa. B ciydae, eciu TOKH, HU3MepeHHble (QAKTHYECKH,
pacxoAsATcs € JaHHBIMM, 0TOGpaXkaeMbIMH Ha JHUCILIee, MOXKHO IPOU3BECTH UX NMOACTPOUKY. [l
NO/ICTPOMKM MOKa3aHUM AATYMKOB TOKA CAYXKaT peryJupoBouHble pe3ucTopbl R35, R36 u R37,
pacnoJsiokeHHble B JieBOM BepxHeM yriy maaTel TPM-ZVEL AS. Pe3uctop R35 oTBeuaer 3a
NOKa3aHMs AaT4YMKa Toka 1o ¢ase A, R36 - no ¢paze B, R37 - no ¢paze C cooTBeTCTBEHHO.

[IpuHKUMas pelieHUsA 0 HEOOXOJUMOCTH HACTPOWMKM NMOKa3aHUM JATYUKOB TOKA ClaefyeT
MMeTb B BUAly CJllefiytolive GaKTOophI:

- JATYMKA TOKAa HMMeKT HEeKOTOPYK Ha4ya/JbHYI0 30HY HEYyBCTBUTEJIBHOCTH W
HeJIMHeHMHOCTH. [Ipyu Toke, paBHOM MeHee 10% HOMHHAJBLHOIO TOKA PEryJyAaTOpa, OKa3aHUA
JIaTYMKOB TOKa MOTYT OBbITb HeJOCTOBEPHbI WJIM BOOOIle HyJeBbIMH, HO 3TO He TOBOPHUT O
HEUCIPAaBHOCTH UJIM HEBEPHOM HACTPOMKe; IPY YBeJUYEHUH TOKA, IOKa3aHUA BXOAAT B HOPMY;

- U1 HW3MepeHHd TOKa HYXXHO HCIOJIb30BaThb KJelld, CIOCOOHble U3MepATh
CpelHeKBaJ[paTUYHOe 3HaYeHHe ToKa. Ha Takux kjemax goJikHa ObITh Hagnucb TRUE RMS(
WCTHHHOE CpeAHeKBaJjpaThUuHoe 3HaueHue). Kiemu, He usMmepsoumue TRUE RMS, MoxHO
MCII0JIb30BaTh TOJIbKO IPHU CUHYCOWZAAJbHOM TOKE, a IPU HECHUHYCOMJAJIBHOM TOKe TaKHue
KJIeIM MOTYT JAaTb NOTpelHOCTb U3MepeHUs Ao 50%. PexkomeHzayeTcs McCNoJb30BaTh KJjelLix
¢upmel "Fluke” nnu “Appa”;

- HACTPOMKY NMOKa3aHUM AATYMKOB TOKA ONTHMAJIbHO IPOMU3BOJUTH IIPU TOKE paBHOM 60-
80% OoT HOMHHA/ILHOTI'O TOKA PeryJIsaTopa;

- HeBepHas HACTpPOMKa MOeT NPUBECTH K HEKOPPEKTHOMY CpabaThbIBaHUIO 3aLIUT OT
neperpyskd WJIM KOPOTKOTO 3aMblKaHUA - JMO60 CJMIIKOM 4YacToe M HeoOOCHOBAaHHOE
cpabaTbiBaHUE MO0 HA0OOPOT OTCYTCTBUE WJIM CJAUIIKOM MeJJIEHHOe cpabaThiBaHUs. B ciyyae
BBIXOZIlA M3 CTpPOSA peryjadropa IO IpUYMHE HEeBEPHOM CaMOCTOATEJbHOW HACTPOMKHU
noTpebuTeseM, W3TOTOBUTEJb MMeeT I@paBO OTKa3aTb B 0OeClJIaTHOM TrapaHTUHHOM
00CTY>KMBaHUHU.

[Ipy mnpoBeseHUM onepanyMi NOACTPOMKHU IIOKAa3aHUM Ha JUCIJIee PEKOMEeHAYeTCs
bUKCcHpOBaTh peryJupyeMyto BeJIMYMHY Ha JUCILJIee, AJisl 4ero Heo6X0AMMO HaXKaTh KHONKY ~®”
NaHeJIU yIpaBJIeHHUs.

3.18 Ucnosib30BaHKE KHONKYU “ABapUHHOE OTKIKOYeHUe”

KHonka “ABapuiiHOe OTKJ/IO4YeHHe” MO3BOJISIeT CHATb HalNpsDKeHWe C HarPy3KH B JIOOOM
pexxuMe paboThl YCTPOWCTBA NPU BO3HMKHOBEHUU BHEUITATHOW CUTyallMM, CBSI3aHHOW C
yrpO30# KMU3HU NepCcoHa/a WU OpYer UMyLeCTBa.

KHomnka uMeeT ¢puKcaluio CBOEro MoJoXKeHHus.

B mopenax VIIIIJ-P-3-A na 11 kBT npu HaXaTUM 3TOM KHOIKM paspblBaeTCA Lelb
BCIIOMOTaTeJIbHOTO MUTAHHUS, NMPU 3TOM IJIAThl yNpaBJeHUs 006eCTOYMBAIOTCA M HWMIYJbChI
ylpaBJieHUs Ha TUPUCTOPBI He MO TCH.

dna wmopeneinn YIIJA-P-3-A ot 15 kBT ¥ Bbllle Npd HaKaTUU KHONKU MOAAETCS
HanpspKeHWe Ha MexaHU3M He3aBUCUMOTr0 pacuenuTesss CUJIOBOrO aBTOMaTa, KOTOPBIU
OTKJIIDYAETCS MU 06eCTOUYMBAET HAarpPy3Ky.

4. Tpe6oBaHMs 6€30NACHOCTH.

4.1 bBaok coOTBETCTBYeT [JeWUCTBYWOIIMM TpeboBaHUsAM “lIpaBus  ycTpoucTBa
3JIEKTPOYCTAaHOBOK”, «[lpaBuiam TEeXHUYECKOU 3KCIIyaTaluuu 3JIEKTPOYCTAaHOBOK
notpebuteseii» U «[lpaBua TEeXHUKU 6e30MACHOCTU NPU IKCIJIyaTalUU 3JEKTPOYCTAaHOBOK
noTpe6uTesei».
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4.2 Jlna paboTbl YCTPOWCTBA UCHOJIb3YETCS OMAaCHOe JJisl KU3HU HamnpsbkeHue. [lpu
yCTaHOBKe 0JI0Ka Ha OO'beKTe, a TaKXe NPU YCTPAaHEHWU HEeHUCHpPaBHOCTEW W TeXHUYEeCKOM
06CTY>KMBAaHUU HEOOXOIUMO OTKJIIOYUTD OJIOK U MOAK/I0YaeEMble YCTPONUCTBA OT CETH.

4.3 He ponyckaeTcd nomnaZlaHue BJard Ha KOHTAKTbl KIEMMHUKOB U BHYTPEHHIOI0 4acThb
mkada. 3ampelnjaeTcss HCNOJAb30BaHHe 6JI0OKA B arpecCMBHBIX CpeJaxXx C COJiep:KaHHEeM B
aTMocdepe KUCJIOT, Liei0uel, Maces U T. 1.

4.4 Tloakyro4yeHUe, peryJjupoBKa UM TeXHUYECKoe O0Ocay:KMBaHUe 6JI0Ka J[JOJDKHBI
NPOU3BOJAUTHCS TOJIbKO KBaIMQULUMPOBAHHBIMU CIEelMaJMCTaMU, W3YYMUBIIMMH HacTosllee
PYKOBO/ICTBO IO 3KCIIJIyaTalUH.

4.5 Tlpu skcniayaTallud W TeXHUYECKOM O0OCHy:KMBAaHUM HE00X0JUMO COOJII0AATh
Tpe6oBaHUA «[lpaBuU/ TexHHWYeCKOW 3KCILJlyaTallUM 3JIEKTPOYCTAHOBOK NOTpebuTesel» U
«[IpaBuJ TeXHUKH 6€30MaCHOCTH NIPU IKCIJIyaTal MU 3JIeKTPOYCTaHOBOK NMOTPeOUTeNeN».

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

4.7 BoK He MOXET OBITh HCIOJIb30BaH KaK Pa3beJUHUTENb LieNd WU H30JIHpYIollee
YCTPOUCTBO.

4.8 Ecau ciayyallHas nojada Halps>KeHWe Ha HarpysKy IpeJAcTaB/isgeT ONacHOCTb JJs
IepcoHaja WM 060pyZoBaHMUsA, TO OJIOK Heob6XOAMMO MOJK/IYaTb 4epe3 IpepblBaTellb,
HanpuMep, KOHTAKTOP, YIIPaBJisieMbli BHELIHEN CUCTEMOM 6€30MaCHOCTH.

4.9 He nonyckaeTtcs paboTa yCTpOKCTBA C KOH/IEHCATOPHOM HAarpy3KoM, MOJKJIIOUEHHON K
BBIXOZY.

4.10 Pabora 06/i10ka CONPOBOXKAAETCSA BblAeseHHeM Temsa. /[l mnpefoTBpalleHUs
neperpeBa, BbIX0/a U3 CTPOs M Mpel0TBpallleHHs oXKapa Heo6X0JUMO:

A) ycTaHaB/IMBaTh 6JI0K Ha HETOPIOUYYIO TOBEPXHOCT;

B) HejomycTMMO yCTaHaBJMBATh OJIOK B IJIOXO BEHTUJIMPYEMbIX MeCTaX U MeCTax C
BBICOKOM TeMIEepPaTypoOr OKPYKalollel cpeibl;

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

5. MoHTaX Ha 0G'bEKTe.
5.1 CneayeT ycTaHOBUTD OJIOK Ha LITATHOE MECTO U HA/IeXKHO 3aKPENUTb ero.

5.2 3a3eMJIUTh 6JIOK B COOTBETCTBHUE C TpeboBaHUAMHU [1Y3.

5.2 TlpoksaZpIBalOTCs IMHUM CBSI3H, NpeiHa3HAYEeHHble COeJUHEHUS C MUTAIleN CEThIO,
JIBUraTeJsIeM, YCTPONUCTBAMHU YIIPaBJEHUS.

5.3 CeueHuHEe CUITOBBIX IIpOBOAOB AOJI?)KHO COOTBE€TCTBOBATL TOKY HAI'PY3KH.
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5.4 llenu aaa mojayd CUTHAJNOB YIpaBJieHUS CJAeAyeT BbINOJHATbL BUTBIMU MNapaMu
NpoBOAOB ceyeHHWeM He MeHee 0,22 MMZ ¢ HeNoCpeACTBEHHbIM HX NOAK/JIIOYEHHUEM K
yIpaBJASKLUM KJIeMMaM JJis1 KaKJ0ro CUrHasia OTAesbHO.

5.5 Ilpy MOHTaXe NPOBOJOB HEOOXOAHWMO OOEeCHeYUuTb HX HaZeXHbIH KOHTAKT C
KJIEMMHHKOM 0JI0Ka , [IJIs1 Y4ero peKOMeH/IyeTCsl UX KOHI[bl TIATEeJbHO 3a4UCTUTb U 00JYAUTh
WJIK ONPEeCCOBAThb B CTAHTAPTHbIE HAKOHEYHUKH, 'UJIb3bl, KJeMMbl. [lo/icoelMHeHe TPOBO/OB
OCYIIeCTBJISIETCS MO BUHT.

5.4 He pomnyckaeTcsl Npok/aajKa JUHUN YNPaBJSAKIIUX CHTHAJOB B OJHOM JXTIyTe C
CUJIOBBIMHU MIPOBO/IAMHU, CO3Jal0IIIMMU BBICOKOYACTOTHbBIE UJIM UMITYJIbCHbIE IOMEXH.

5.5 TIlogkaoyeHWe BHEUIHUX ILened K YCTPOWCTBY  MNPOU3BOJUTCA IO CXeMaw,
npuBeseHHbIM B [IpusioxkeHuu A.

5.6 Ilpu BbINOJIHEHUH MOHTAXKHBIX Pa60T HEOOXOAUMO MPUMEHSTD TOJbKO CTaHJAPTHBIN
WCIIPaBHbIA UHCTPYMEHT.
6. IlepBoe BK/IIOYEHHE.

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

A) mpousBecTH MOJKJYEeHHe Mo cxeMe 1, yKa3aHHOW B MPUJIOXKEHUU A, NPU 3TOM B
KavyeCcTBe TECTOBOW HArpy3KH PeKOMeHJyeTcs MOJK/IIYUTD JIaMIlbl HAKaJUBAaHUS MOIIHOCTBIO
100-150 BT;

be3 mnoAk/JHOUYEeHHOW HArpy3sKd HEBO3MOXXHO CJeJlaTb BbIBOJ O TMPaBUJIbHOM WU
HelpaBUJILHOU paboTe peryJsiTopa.

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

B) nogath HampsikeHUe Ha GJIOK, IPU 3TOM BCe CBETOAMO/Ibl HAa Nepe/iHEeN naHes u Kada
JIOJDKHBI KPaTKOBPEMEHHO 3aropeThCsl U MOTacHYTh, Ha JUCIiee B TedyeHUe 10 ceKyHJ, /0/KHA
0TOOPA3UThCA HAJMUCh TEKYLeH Moze/qu 6JIOKAa M BKJIKYAKTCA BEHTUISATOPHI OXJAXK/EHHUS.
Jlanee Ha Aucmiee OTOOpPa3UThCA HaANUCh ‘TOTOBHOCTBH”. ITO O3HAYAET, YTO OJIOK T'OTOB K
paboTe U NPOTrPaMMHPOBAHUIO.

6.2 [lo yMoJsiyaHUlO, 6JIOK MMeeT HACcTpOWKy mojauu koMaHz “Ilyck” u “Cton” MecTHO
KHONKaMHu ¢ JuueBod naHend. Haxmurte kHonmkamu “Ilyck”. Y6epuTtecb mpu 3TOM, 4TO Ha
NOJK/IIOYEHHONW Harpy3ke( JlamMnax HaKaJIMBaHHWs) W3MeHsIeTCsl HaNpshKeHWe B Ipejesax OT
Ha4yaJbHOTO 3HAYEeHUs 0 OJIHOTO CETEBOTO.

7. [IporpamMmMupoOBaHue.
7.1 BxoJ B pexXuM NporpaMMUpPOBaHUS.
[IporpaMMHUpOBaHHMEe U MPOCMOTP 3HAYEHUW YCTAaBOK OCYUIECTBJISIETCS B peXUMe
“IIporpammupoBaHue”. YToObl BOWTHU B 3TOT pPEXUM, HE0OXoAuMMO B pexuMe “T'oToBHOCTB”
KpaTKOBPEMEHHO HakaTb KHOMKY “IIporp”, mpu 3ToM Ha JAMCIJIee KPATKOBPEMEHHO MOSIBUTCS

Hagnuch “[IlporpaMMupoBaHue”, mocjie 4Yero B MEPBOW CTPOKe HHAWKATOpa OTOOpa3UTCA
Ha3BaHMe NepBOM QYHKIUU:
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F1 cnocob ynp.

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

Takxe B pexxuMm "[I[porpaMmMupoBaHre” MOXXHO BOWTHU HaxkaB KHomKy “IIporp.” B mepBbie
10 cekyH/; ocJie MOAAa4u MUTAHUS AJIs1 CUCTEMbI ynpaByeHus ( Korja Ha JucIliee 0ToOpaXaeTcs
Ha3BaHHe TeKyllel Moiesu 6J10Ka).

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

7.3 IlpocMOTp ¥ U3MeHeHUe 3HaYyeHUsI QYHKIUU.

Bbi6paB ¢yHKIMIO, 3HaYeHHe KOTOpOW TpebyeTcss MPOCMOTPeTb WJIU U3MEHMTb,
KpPaTKOBPEMEHHO HaXXKMUTe KHONKY “®@”, Ipyu 3TOM BO BTOPOM CTPOKe UHAMKATOPA 0TOOPa3nUTCs
TeKyllee 3Ha4eHUe QyHKI WU, HalpuMep:

F1 cnoco® ynp.
O — KHOMKWN MECTHO

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

Jl1s1 TOro, YTOGbl COXPAaHUTbH BblIOpaHHOEe 3HauyeHUe QYHKLHMH, HY>KHO KpPaTKOBPEMEHHO
HaXkaTb KHoONKy “®@”, mpu 3TOM Ha JAucljiee KpPaTKOBPEMEHHO OTOOpa3vUTCAd HaJNUCh
“CoxpaHeHO0”, 4YTO TOBOPUT 00 YCNENIHOW 3amucyd 3HauyeHUsT QYHKIMU B MaMAThb YCTPOMCTBA.
Jlajiee Ha UHJMKATOpe BHOBb OTOOPA3UTCA Ha3BaHUe TeKylleld QYHKIHUU U CTaHeT BO3MO>KHBIM
HaBUTraLUs N0 QYHKIUAM.

Ecnu ke BblOpaHHOe 3HauyeHUMe QYHKLMM COXPaHATb He TpebyeTcCs, HaXMHUTe KHOIKY
“IIporp.” TekCT BO BTOPO# CTPOKe MHJUKATOpPA UCUYe3HET, a 3HaYyeHHe QYHKIMM He COXPAHUTCS,
B UeM JIerko y6eAuThCs,, IOBTOPHO MPOCMOTPEB 3HaYeHHe PYHKLUH, [IJIs Yero ONsATb HY>KHO
Ha)KaTb KHOMKY “@”.

7.4 OYyHKIIMU U UX 3HAYEHUS.
[IporpamMmmupyeMblie GyHKIIMU 6JI0Ka MepeyvrcyieHbl B Tabaule 7.1.

Ta6suna 7.1 [lporpaMmMupyeMbie GYHKIIUU

dyH- Haanucek Ha Onucanue
KUMA | HMHAUKaTOpe

OnpenensieT cnoco6 nojayu komaH/ “Brnepen”, "Hazan” u “Cton”
3HayeHHe Hapgnucek [TosicHeHue
0 KHOMKH MECTHO Komanb! “Briepen” u “Hasan” nofarTcs HaXKaTHEM
F1 Cr0co6 ymp. KHOIIOK C JINI[eBO} NaHe u
Komangbl “Bmepen”, “Hazan”, ”"Cton” mnojaroTcsa
1 KHonku JUCTAHIIMOHHO KHOMKAMM IyTeM 3aMbIKaHUS KJIeMM 6
JUCTAaHIIMOHHO n 7 KJIeMMHbIX KojaoJok X1, X2 wu X3 maaTel
yIpaBJIeHUsI
2 JUCTaHIMOHHO | KomaHzbl “Bnepen”’ U “Hazan” MOJAKTCS
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JUCTAHIIMOHHO KHOMKAMU MyTeM 3aMblKaHUS KJIEMM 6
Y 7 KJ1eMMHBbIX K01040K X1 1 X2 nJyiaTel ynpaBJeHus
OnpenenisieT mMoBeJleHUEe OJI0Ka TMOC/AE MPOMAXKU HANpPsSHKEHUsS] CUJIOBOM CeTH WU
BCIIOMOTaTeJIbHOTO HAaNPSKeHUs B pexxuMe “PadoTa”.
3HavyeHHe Hagnucek IlosicHeHue
Ecniu mpoBas HamnpspkeHUs JJIUJICS MeHee 2 CeK -
BBIXOJIHOE HaNpsKEHUWe CKAuKoOM BO3BpalllaeTcs Ha
Mpe>KHUH yPOBEHD.
0 aBT.MYCK p yp
Ecnu mpoBas HampspkeHusi Juauscs GoJsiee 2 cek -
F3 aBT.BKJI. MPOUCXOAUT aBTOMAaTHYeCKOe MOBTOPHOE BKJIKOUEHME(
MJIaBHBIM yCK) NpU HAJU4YUHK KoMaH/b! “Tlyck”
Ecniv mpoBas HanpsbkeHUs JJIJIC MeHee 2 CeK -
BBIXOJIHOE HaNpspKeHWe CKavyKOM BO3BpalljaeTcd Ha
. MpeXHUHN ypOBEHbD.
1 PYy4YHOU IIyCK p yp
Ecniu mnpoBasn HanpsikeHUs JJuicad Oosiee 2 cek -
aBTOMAaTHUYECKUH MyCK He MPOUCXOAUT; OJIOK NEPEXOIUT
B pe’kuM “'0TOBHOCTB” PU OTCYTCTBUM curHasa “Ilyck”
OnpenenisieT ycjioBUe cpabaThiBaHUsA 1-ro NporpaMMUPyeMOro peJse
3HayeHHe Hagnucek [TosicHeHue
0 OTKJIQYEHO Pejie HEAaKTUBHO BO BCEX PEXUMaX paboThl
CpabaTbiBaHUE peJie MPOUCXOJUT NMPHU NEPEXOIE B PEKUM
1 rOTOBHOCTb | P y " Pt HPOUESOAHT HDH HEREROAC B B
['OTOBHOCTB
F4 1-e pene 2 PAEOTA CpabaTbiBaHUE peJie IPOUCXOJUT IPU Nepexo/ie B PEKUM
“PaboTa”
CpabaTbiBaHUE peJie POUCXOJUT NMPHU NEPEXOIE B PEKUM
3 ABAPUA “ »
ABapusg
4 KOHEI] TYCKA Pesie wucnosb3yercd [Jis  BKJAIOYEHUS 0OGXOJHOTO
KOHTaKTopa (6aiinaca)
OnpenesisieT ycjioBUe cpabaThIBaHUSA 2-T0 NIPOrPaMMUPYEMOro peJse
3HavyeHHe Hagnucek IlosicHeHue
0 OTKJIIDYEHO PeJjie HEAaKTUBHO BO BCEX PEKUMaX paboThl
1 cnrtan FOTOB CpabaTbiBaHUE peJie IPOUCXOJUT IPU Nepexo/ie B PEKUM
“T'oToBHOCTB”
F5 2-e pene CpabaTbiBaHUE peJie IPOUCXOJUT IPU NepexXo/ie B PEKUM
2 curHaia PABOTA “p ” p p A p pexoae s p
Pa6oTa
3 cnraan ABAPYS CpabaTbiBaHUE peJie MPOUCXOJUT MPHU NEPEXOIE B PEKUM
“ABapus”
4 KOHEI| I1YCKA Pesnie wucnosb3yerca [is  BKJAIOYEHUS  0OGXOJHOTO
KOHTAKTOpa (6aiinaca)
OnpejensieT ycaoBUe cpabaTbIiBaHUs 3-r0 IPOrPaMMHUPYEMOTO peJie
3HayeHHe Hagnucek [TosicHeHue
0 OTKJIDYEHO PeJie HEAaKTUBHO BO BCEX PEXUMaX paboThl
CpabaTbiBaHUE peJie IPOUCXOJUT IPU NepexXo/ie B PEKUM
1 curHana 'OTOB “p ” p p A p pexoae B p
['OTOBHOCTB
F6 3-e pesne CpabaTbiBaHUE peJie MPOUCXOJUT MPHU NEPEXOIE B PEKUM
2 curHaia PABOTA | ., )
Pa6oTta”
CpabaTbIBaHUE peJie IPOUCXOJUT IPU Nepexo/ie B PEKUM
3 curnan ABAPUS | /P33T PEJIE NPOUCXOAHT HPH NEPEXOAC B
ABapusg
4 KOHEI| I1YCKA Pene wucmosb3yetrcs A5 BKJIOYEHHS 0GXOJHOTO
KOHTAKTOpa (6ainaca)
OnpenenisieT cnocob Nycka JBUraTess
3HayeHHe Hagnuch [TosicHeHue
F7 cnocob mycka =
0 ¢.HanpsokeHuss | Cmoco6 mycka € JIMHEMHBIM yBeJMYEeHUEM BbBIXOJHOTO
HanpsKeHus
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1 | orpanmuenuel | Croco6 mycka c orpaHUYeHHEM TOKA ABUTATEIs
F11 HAABH, TyCK BpeMss 1maBHOTO mycka HpH mycke Croco60M  JIMHEHHOTO yBeJUYEHUS
HanpsikeHus (F7=0). /luana3ox 3HaueHu ¢yHkuuu ot 3 o 50 cek c marom 1 cek
F12 IJIaBH. BBIKJI. | BpeMs myaBHOro octaHoBa. /luanasoH 3HaYeHU QyHKIUM oT 3 710 50 cek c marom 1 cek
HavasnbpHOoe HampspkeHUe, MOJAaBaeMoe Ha OOMOTKH JBUraTessl, IPU MycKe CIOCOG0M
F15 | H.HanpsibkeHUe | JIMHEHHOTro yBesudyeHUs HanpsokeHUsi(F7=0) B % oT moJsiHOro ceTeBoro. /luamasoH
3HayeHUH GpyHKuUU oT 0% 10 50% c marom 0,5%
KoHeyHoe HampspkeHHe, MoJlaBaeMoe Ha OOMOTKM JABUTraTesis, MPU IJIABHOM OCTAaHOBE
F16 | k.HampsbkeHue | ABuratessi, B % oT mosiHOro ceteBoro. [JuanasoH 3HadeHuil ¢yHkuuu ot 0% g0 50% c
marom 0,5%
F21 HOMUH. TOK OnpenesisieT HOMUHAJbHBIA TOK JIBUraTesl B aMIlepax
F22 HycK. Tok OnpejiesisieT BEJIUUUHY MaKCUMaJIbHOU KPaTHOCTH MyCKOBOTO TOKA NpH Mycke Croco6om
c orpanuyenneM toka( F7=1). /luanazon sHadyeHu# ot 1,0 In 10 4,5 In
OnpejiesisieT THI 3alIUThI JBUTATEJIs1 OT EPErPY3KU
F23 THII 3aLUThI 0 ObICTpas obIcTpasd 3amuTa Apuratess( cMm. [TyHkT 3.15)
1 MeJJIeHHas MepgsienHas 3amuTa ( cM. [IyHKT 3.15)
OyHKIMS BKIOYAET UK BbIKJIIOYaeT QYHKIUIO MYJIbC-CTapTa
F26 MyJibC-CTapT
0 HET [ly/ibCc-cTapT OTKJIIOYEH
1 Ja [lyJibC-CTapT BKJIKYEH
F27 U nysbc-cr. Onpe,qenf[e'r 3HaueHUe HalpsSKeHUsl NyJbCc-cTapTa B % OT MOJIHOTO ceTeBoro. /luanasoH
3HaueHUu# ¢yHKMM 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 | sHeprocGepes. OyHKIUSA BKJIIOYAET UM OTK/II0YAET PEXUM IHEProcbeperkeHus
F32 Umake Beixo/iHOEe HaMpsKeHHe 6/I0Ka MpU BKJIWYEHHOM pEXUMEe 3IHeprocOheperKeHusl.
MaxkcuMasibHOe HanpsikeHue 400 B
@DyHKIMSA BKIOYAET UM OTKJII0YaeT TECTUPOBAaHUE HA HAJIMYMe HAarpy3Ky U BHYTPEHHee
KOPOTKO€ 3aMbIKaHHUE THPUCTOPOB
Fo1 KOHTPOJL 3HayeHUe Hapnuch ITosicHeHue
Harp. 0 BKJIIOUEHA 3aluMTa BKIOYEeHa
1 OTKJIIOYeHa 3auiuTa OTK/AKYeHa
QDyHKIMS BKIOYAET WM OTK/IYAET 3aLHUTY OT HECUMMETPHUHM TOKOB JIBUTATEJIS
3HayeHHe Haanuchb [TosicHeHue
0 15% 3amuTa cpabaThiBaeT NPU HECUMMETPHUU TOKOB Ha 15%
F93 3awmura 1 25% 3amuTa cpabaThIBaeT NPH HECUMMETPHUH TOKOB Ha 25%
HecuM. 2 35% 3amuTa cpabaThIBaeT NPH HECUMMETPHUH TOKOB Ha 35%
3 50 % 3amuTa cpabaThIBaeT NPH HECUMMETPHUH TOKOB Ha 50%
4 OTKJIDYEeHa 3amuTa OTK/IYeHa
3anuch B naMATh 3aBOJICKUX HacTpoeK( 3Ha4eHUH 10 YMOJIYaHUIO)
3HaueHUe Hagnuch ITosicHeHue
0 HeT 3HaueHUs Bcex NpOTrpaMMUpyeMbiXx GYHKIUA He
HM3MeHseTcs
Bce  mporpamMmmupyemble OYHKIMM ~ TPUHUMAIKOT
3aBOJICKUE 3HaUYeHUs. ITU 3HAUYEHUS paBHbI:
F98 | 3aBoj. HacTp.
OyHKIUSA 3aBojcKoe OyHKLIMA 3aBojcKoe
1 Ja 3HayeHHue 3HayeHHue
F1 0 F21 IlHOM
F3 1 F22 3,0
F4 1 F26 0
F5 2 F27 80%
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F6 3 F28 0,3
F7 0 F31 OTKJI
F11 10 cek F32 380
F12 3 cek F91 0
F15 40% F93 0
F16 40% F98 0

8. Bo3MoOKHble HEUCIIPABHOCTHU U CIOCOGHI UX YCTPAHEHUsA

Bo3MoXkHble HEUCIIPAaBHOCTH M CIIOCOOBI UX YCTPaHEeHUs NpUBeZieHbl B Tabsnne 8.1

Tab6samua 8.1 Bo3aMoXKHbIe HEUCIPABHOCTH U CIOCOObI UX YCTPAHEHUS

N OmH6KH Haanucek Ha IlossicHeHHue
WHJMKaTope
Harpyska He noAk/04YeHa UM KOPOTKOe 3aMblKaHMe BHYTPH TUPHUCTODA.
Bo3MoxHasg npu4MHA JencTBus
JlBuratesb He MNOAK/IYEH WU | YOeJUThCSA B NpaBUIbHOM
NO/IK/II0UEH HEBEPHO MOJIKJIDUEHUH [ BUTATENs
HapyueHnve KoHTakKTa [IpoBepuTh KOHTaKTHbIE
COoelMHEeHUs; TPU Heob6XO0JUMOCTH
KOHTAaKTHbIE NOBEPXHOCTHU
ol HET Harpy3KU Uiu 3aYUCTUTh, BUHTOBbIE COEJIUHEHUS
K3 Ttupucropal NOATSHYTh
O6pBIB MPOBOJOB, O6PLIB BHYTPH | [IpoBepUTh 1IEJIOCTHOCTH MPOBO/IOB
JIBUTaTeEJs Y IBUraTesisl NyTeM “NPO3BOHKHU”
KopoTkoe 3ambikaHue BHYTpH | “[Ipo3BOHUTH”  THpPUCTOP npu
TUPUCTOpA OTKJIIOYEHHOM Halpsh>KeHWHU CeTH.
Eciu  Tupucrop “sBoHuTtca’ -
YCTPOUCTBO HEUCIIPABHO
BHYTpeHHsIsl HEUCIIPAaBHOCTh OTnpaBUTH B PEMOHT
YcTpoiicTBO He 0OHAPYKMBAET HANPsKEHUE CETH
Bo3MoxHasA npu4YMHaA JencTBus
Hanpsikenue Ha 6JI0K He MOJJAHO Y6eauTtbcs B MO K/II0YEHUH
. HanpsKeHus, NPaBUJIBHOCTHU
Owm2 HET CUJIOBOU ceTH!
MOJIKJIYEHUS
C/IMIIKOM HU3KOe HalpshKeHue Y6eauThcs, 4TO HanpsiXKeHUE B CETH
6osibiie 190 B
BHYTpeHHss1 HEUCIIPAaBHOCTb OTnpaBUTH B pEMOHT
Bo BpeMsi pa6oTbl 6bL1 3adUKCHPOBAH NMPOBa/J HANPSDKEHUS MUTAHUSA
CUCTEMbl  yNOpaBJieHUsT  WJM  MNpPOBajJ  CUJIOBOTO  HaNpPsDKEHUS
o3 npoBaJ JUINTENbHOCTBIO OoJjiee 2-X cekyH/[l. JlasbHellnee mnoBeaeHue G6JoKa
HanpsikeHus! onpegensierca 3HadeHueM ¢yHkuuu F3. Ecin F3=0, To ycTpoiicTBO
aBTOMaTHUUYECKHU NepeijieT B pexxuM “I'oToBHOCTB”; ecau F3=1, To 6J0k
BOH/leT B pexxuM “T'oTOBHOCTB” IPH OTCYTCTBUH KoMaHAb! “Ilyck”
TeMnepaTypa oxsaxawuero paguatopa gocturJa 80 C.
Bo3MoxKHasg npu4MHaA JencTBus
HeucnpaBeH BEHTHUJIATOD | Y6eauThca B HCIPaBHOCTH
OXJIDKIEHUS BEHTUWJISITOpA
Om4 neperpes! 3acopeHbl BEHTHUJIAIIMOHHBIE | [IpouncTUTD BEHTUJISILIMOHHBIE
YKaJII03U »KaJ/Il034 OT MbLJIM U Mycopa
Bjsiok  pa3menmieH B IJIOXO | Y6eOUTbCS, UYTO  TeMIlepaTypa
BEHTW/IMPYEMOM WJIH JKAapKOM | OKpYKalollero BO3/yxa He
MecTe npesbimaeT 40 C. YcTaHOBUTD 6J10K
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B Jpyroe MecCTO,
BHEIIHUU 06/1yB

INPpUMEHUTDb

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

ABI/II‘aTe.TIb He TIIOAKJIIDYEeH HJ/IN
IMOAKJIKOYEH HEBEPHO

Y6eauThcs B IpaBUIBHOM
NOAK/IYEHUH ABUTATES

HapyuieHne KOHTaKTa

HpOBepI/ITb KOHTAKTHbIE
COeHEHHA,; TPpU HeO6X0,E[I/IMOCTI/I
KOHTAKTHbIE€ TIOBEPXHOCTH
3a49YUCTHUTb, BUHTOBbIE COEANHEHUA

owé HECUMMeTpUs MNOATSHYTh
TOKOB! O6pbIB  MpPOBOJIOB, 06pbIB WM | [IpOBEPUTH 11€JI0CTHOCTH MPOBO/JIOB
MOBpPEX/JIeHWe BHYTPH ABUTATesl | U JIBUTATeNsI MyTeM “MPO3BOHKH”
CunbHBIM  AucOaaHC TOKOB | 3MepUTh TOKU ABUTATENSA
JIBUTaTess
CunbHbIY fucbasadc pas OTKJIIYUTD 3a1UTY
BHyTpeHHSS HEUCTIPABHOCTH OTKJIIOYUTD 3aL[UTY UK OTIPABUTH
B PEMOHT
KopoTkoe 3ambikaHue Ha BbixoZie | [Ipo3BOHUTE BbIX0/, 6J10Ka HA
6J10Ka HasiMyue MexX$pa3HOTO KOPOTKOTO
Om?7 Koporkoe 3aMbIKaHHUS U 3aMbIKaHUs HA 3eMJTIO
3aMblKaHue! ”
C6o# HacTpoek cpabaTbiBaHus K3 | CBA3aThCs C MPOU3BOAUTEJIEM
BHYTpeHHsIs1 HEUCIIPABHOCTh OTnpaBUTh B PEMOHT
3HaueHUe TOKa JIBUraTesiss | YMEeHbLUINUTDb BpeMsI IIJIABHOTO MyCKa;
npeBbIIIaeT YCTAHOBJIEHHOE | yOeIJUThCS B COOTBETCTBUU
3HaueHWe HOMUHAJBbHOTO TOKa B | HAarpy3KH Ha BaJly JIBUTATEJIs
Te4YeHUeE IJINTENbHOI0 BpEMEHHU HOMMHAJIbHOW MOIIHOCTH
JIBUTATeJIs; yOeUThCA B
Om10 [leperpyska NPaBUJIbHOCTH YCTAHOBJIEHHOTO

3HaYeHHS HOMHUHAJIBHOTO TOKA(
byuknusa F21), BKIIOYUTD
Me/IJIEHHYI0 3alUTY JBUTaTes(
dyuknuw F23=1)

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin60ok

BJiok He BocipuHUMaeT KoMaHay “Tlyck

”

Bo3MoXkHas NpUIUHaA

JencrBusa

KoMmanga “Ilyck” He mocTymnaeT Ha
6J10K

[IpoBepUTh MOCTyIJIEHHE KOMaH/bl
“Ilyck” Ha KOHTAKTaxX KJeMMHHKa
ynpaBJleHUs; ybeaAuThCA B
HCIIPAaBHOCTH KHONIKHU “Ilyck”

HeBepHo 3amporpaMMHpoBaHa
¢yukuusa F1 - BbIGOp cmoco6a
10/1a4X KOMaH/bl

[IpocMoTpeTh 3HaueHUe QYHKIUU
F1; npu Heo6X0AUMOCTH U3MEHUTh
ee 3HaYeHUe.

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeTt omin6ok

Ha nHauKaTope HeT HAJIMKMCEH, CBET

OAWOAbl HE TOPAT

Bo3moKHasi npuYnHa JencTBUs
He nmopzaHo BcnomoraresibHOe | BKAHOYHUTDH aBTOMaT QF2,
nutanue 220 B NPOBEPUTh HaIW4YMe HaNpSKEeHUs
220 B Ha koHTaKTax aBTomMaTa QF2
Haxxata  kHomka  “ABapuiiHoe | OTXXaTb KHOIKY
OTKJIIOUeHHe”

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin6ok

[Ipy paboTe GJIOK MepPUOJUYECKH “3aBHCaeT’, NaHHble HA WHIAUKATOpE

0OHOBJIAIOTCA

HECBOEBPEMEHHO,

KOMaH/ bl yhnpaBJIeHHUA

BOCNPHUHUMAKTCA C 3dII0O3JdHHUEM UJIKN HEBEPHO
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Bo3mo:KHasi npyuYnHa JencTBUs
BcnomoraTtesbHoe nutaHue | [IpoBepbpTe ocuuorpadpom
COJIEPXKUT MHOTO noMex; | HIMYMe IOMeX W IMpOBaJoB B
NepuoAudeckd B HEM BO3HUKAIOT | BCIOMOraTe/JbHOM HaIpsKeHUH.
pOBaJIbl HanpsbkeHus | [logaTh BcnoMoraTesibHOe NMHATaHUe
BCJIe/ICTBUE BKJIIOYEHUS JPYroro | OT APyrod JUHUU
o6opymoBaHus (
3JIeKTpOABUraTesield, CBapOYHbIX
annapaTtos)

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omn6ok -

[Ipy nmnojavye HamNpsbKeHUs1 Ha 6GJIOK Ha Harpy3ke MpPHUCYTCTBYET
HanpshbkeHUe, XoTd KoMaHga “Ilyck” He mopgaHa, GJIOK HaXOAUTCA B

pexxuMe “I'oToBHOCTB”

Bo3mo:KHasi npyuYnHa JenicTBUs
KopoTkoe 3ambikaHue BHYTpH | “[Ipo3BOHUTHL” TUPUCTOP
THUPUCTOPA
HeBepHoe NoJK/II0YeHHe | Yoe uTca B NPaBUJIbHOCTHU
JIBUraTesis NO/IKJII0YEHHUS JIBUTATE IS

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

9. TexHM4YeCKoOe 06CayKMBaHHe

9.1 TexHHUYecKOe 06CIyKMBaHUe YCTPONUCTBA NPOU3BOUTCS HE pexke 0JJHOTO pasa B LIECThb

MecALneB U BK/IIOYAET B cebs:

A) KOHTpOJIb KpenJieHus 6J10Ka
B) KOHTpOJIb 3/1eKTPpUYECKUX COeIUHEHUH, OATS»KKa BUHTOBBIX COeJUHEHUH.
B) ypaneHue nblLId U rpsi3y;

[') KOHTPOJIb UCIPABHOCTH BEHTUJISITOPOB;

/1) KOHTpOJIb TeMIIEPATYPHOI'O pexuMa 6J10Ka.

10 MapkupoBKa 6J10Ka

10.1 Ha KaXkIbI¥ 6JIOK HAHOCATCH:

A) Ha3BaHUe 6JI0Ka;

B) o6o3HaueHUe NUTAIOLETO HANIPSIP)KEHUS U YaCTOThI;
B) noTpe6JisieMasi MOLHOCTh;
[) cTeneHb 3alMTHI KOPNYCa;

/1) 3aBo/icKOU HOMED);
E) rog usrotossieHuUs.

11 YnakoBKa 6J10Ka

11.1 YnakoBKa 6J10Ka NPOU3BOAUTCA B KAPTOHHY0 KOPOOKY UJIU JlepEBAHHBIN ALIUK.

12 TpaHcnopTHpOBaHMeE U XpaHEeHUeE

12.1 Biok XpaHUTb B 3aKpBIThIX OMEIEHUSAX B KAPTOHHBIX KOPOOKaX WJIHN JlepeBSIHHbBIX
SIIUKaX MPU CeYIOIUX YCI0BUSIX:

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

B) oTHOCUTe/IbHAsA BJAXXHOCTb Bo3yxa He 6os1ee 80 % npu Temnepatype 35 C.
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Bo3ayx B moMelleHUU He JOJKEH COJlep>KaTh NbLIY, MAPOB KUCJOT U 1IeJiouel, a TakxkKe
ra3oB, BbI3bIBAlOUIUX KOPPO3HUIO.

12.2 Bsiok B ymakKoBKe TpaHCIOPTUPOBAThb NpuU TeMnepaType oT -25 go +55 C wu
OTHOCHUTEJIbHOW BJIQXXHOCTH Bo3Jyxa He 6osiee 95 % npu Temnepatype 35 C.

12.3 TpaHcnopTupoBaHUe [ONyCKaeTCd BCeMHM BHAAMU 3aKpPbITOrO TPAHCIOPTA.
TpaHcropTHpoBaHue  aBUATPAHCIOPTOM  JOJ/DKHO  NPOU3BOAUTBHCA B OTaIJIMBAeMbIX
repMeTU3MpOBAHHBIX OTCEKAX.

13 KoMIIJIEKTHOCTb

VIITI-P-3-A e e e e e e 1T
PYKOBOZCTBO MO 3KCIIYATALMHU .veerurerernrreernnreersenennnne 1wt
| =0k 1 (0] o AP PTRPT 1wt
A0 101§ % ST 2 T

14 TapaHTHIiHbIE 00s13aTe/IbCTBA

14.1 TapaHTHUUHBINA CPOK 3KCIJIyaTalldu 12 MecsleB CO AHSA MPOAAXKH, TPU COBJII0JeHUU
N0J1b30BaTeJIEM YCJIOBUHM IKCILJIyaTalliy, TPAHCIOPTUPOBAHHS, XPAaHEHUS U MOHTAXa

14.2 B cnyyae BbIxoJa 6J10Ka U3 CTPOSI B TeUEHUE TAaPAaHTUHHOTO CpOKa MPHU COOJIIOAEHUU
N0JIb30BaTeJIEM YCJOBUM 3KCIJIyaTalld¥, TPaHCOOPTUPOBAHHUS, XpaHEHUS M MOHTaXxa
M3TOTOBUTEJIb 00513yeTCs OCYLeCTBUTH €ro 6eCllaTHbIA PEMOHT UJIK 3aMEHY.

14.3 B ciyyae HE06XOAMMOCTH TapaHTUHMHOTO U NMOCTTapaHTUHHOTO peMOHTA NMPOAYKIUHU
N0JIb30BaTeJib MOXKET 00pPaTUThCS MO aZipecy, yKa3aHHOMY cailTe komnaHuu: 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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Tab6siuna b1 F'a6apuTHbIE U IPUCOEAUHUTEbHbIE pPa3Mephl, MM
HanMeHOBaHue Al A2 A3 Bl B2 H Kpenex Macca, kr
YIIA-P-3-A-15 480 516 546 720 680 | 194 | Boatet M10 22
YIIIA-P-3-A-22 560 602 638 840 790 | 194 | boatet M12 33
YIIJ-P-3-A-30 560 602 638 840 790 | 194 | Boatet M12 36
YIIA-P-3-A-37 760 802 838 | 1000 950 | 222 | Boatet M12 48
YII/A-P-3-A-45 760 802 838 | 1000 950 | 222 | BoaTtbl M12 50
YII/A-P-3-A-55 760 802 838 | 1000 950 | 222 | BoaTtbl M12 55
YIIA-P-3-A-75 760 802 838 | 1000 950 | 222 | Boatbt M12 57
YIIIA-P-3-A-90 760 802 838 | 1000 950 | 222 | Boarsl M12 60
YIIA-P-3-A-110 760 802 838 | 1000 950 | 222 | BoaTtbl M12 65
YIIA-P-3-A-132 760 802 838 | 1000 950 | 222 | Boatel M12 70
YII/JA-P-3-A-160 760 802 838 | 1300* | 1250 | 282 | Boatet M12 75
YIIIA-P-3-A-200 760 802 838 | 1300* | 1250 | 282 | Boatet M12 85

* MOXeT ObITh U3roToBJIeH B mKady 1320x800x300 MM P31
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