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NHcTpyKIus M0 MOHTAKY U IKCIIyaTAlMU

[Tpubop ynpaBneHusi, KOHTPOJIS U 3aIIUTHI HACOCOB
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1. O01ue Mo0KeHUus

MoHTaxk M BBOI B JKCILUIyaTAIlMIO pa3peliaercsi NPONU3BOIAMTH TOJIbKO
KBAIN(UIUPOBAHHBIM cHienHajucTam!

1.1 Od1acTn npuMeHeHns

[Ipubop ympaBiieHHs, KOHTpOJIA W 3amuTel HacocoB SK-712 wmcmonmbiyercs Ui
yrpaBjJa€HusA OAHUM CIABOCHHBIM, JABYMsS OJAWHAPHBIMWA WJIW OJHHUM OAWHAPHBLIM
HAacOCOM B COCTaBE yCTaHOBOK:

® CHUCTEM LIUPKYJIALINY,

® CHCTEM IOBBIINICHUS JTaBICHUS;

® CHCTEM YAAJICHUS CTOKOB.

IIpudop npennazHaven:

® IS pacTpeie]IeHNs] BpeMeHHU paboThl MEKIY CIBOCHHBIMHA HACOCAMH WIIH JBYMS
OIMHAPHBIMHU HACOCAMH;

® JIJIT aBTOMATUYECKOTO TIEPEKITIOUEHUs (PEKUM pabOThl «OCHOBHOH/ PE3EPBHBIIN)
MPU HEMCHPABHOCTU OJIHOTO U3 CABOCHHBIX HACOCOB WJIM OJMHAPHBIX HACOCOB
onHo(azHoro win TpexdasHoro Toka ¢ moropamu 10 4 kBt (10 A);

® I aBTOMATHYCCKOI'O JABYXCTYINECHYATOI'O YHPaBJICHUA CUCTEMOM U3 ABYX
OAWHApPHBIX HACOCOB HUJIK OJHOI'0 CABOCHHOI'O IO CUTHaJIaM BHCIIHUX AATYMKOB
(TIOTUTaBKH, TaTYMK JAaBIICHUS, CYTOYHBIN TalMep U T.11.);

® JUIsS PyYHOTO 3aIlyCKa HacOCOB B TECTOBOM pexume (10 15 cek.).

OcHoBHbIe pyHKIUU pudopa:

® aBTOMATHYECKOE M PYYHOE IEPEKIIOYCHNE HACOCOB;

® TIPOTpPaMMHO 3aJjaBaeMbIe TapaMeTPHl MOIITHOCTHA HACOCOB, YPOBHEH NaBIICHUS U
JPYTHX TTapaMeTPOB CUCTEMEI,

CHUTHANM3aLHUS KOJIa HEUCIIPAaBHOCTH;

MEePEKITI0YEeHUE Ha PEe3ePBHBII HACOC TIPH BBIXO/IE U3 CTPOS OCHOBHOTO;
MEPEKITIOYCHUE HACOCOB JIIs 00CCIICUCHHST OTMHAKOBOI HapaOOTKH;
MPOrpaMMHUPYEMOE BpeMs IIEPSKITFOUCHHS HACOCOB OCHOBHOI/pE3epBHBIil;
MOJIKJIIOUEHHE K paboTe MUKOBOTO HAacOca M0 BHEUTHEMY CUTHAIY;
KOHTPOJIb TOKA 110 2-M (pa3aM KaXKJIoTO JBUTaTEIs;

3al[UTa JBUTaTeNe OT MeperpeBa ¢ uCcnoib30BaHueM KoHTakTa WSK;
KOHTPOJIb YPOBHSI 10 TPEM TOILJIaBKaM;

KOHTPOJIb OIIMOOYHOTO cpabaTHIBAHUS MTOTLIABKOB;

BO3MOKHOCTH pabOTHI ¢ aHAJIOTOBBIM JaTYHKOM;

JUCTAHIIMOHHOE OTKJIIOUCHHUE;

BBIXOJIbI Ha BHEIITHEE YCTPOHCTBO CHUrHAIM3aIMK / cO0pa HH(POPMAIHH.

1.2 Texun4yeckne XapaKTepHCTUKH

— HanpsbkeHue 1 yacToTa MUTAIOIIEH IIEKTPOCETH: ~1x220B/3x380B/50I'
— MakcuManbHas OIKI0YaeMasi MOIIHOCTE aABuratenei: 2*4 kBt, makc.Tok-10A
— IMotpebsiemast MOIIHOCTh 20 BA

— Bun 3ammTel IP 65

— Temneparypa dKcILUTyaTaluu: -10 C°-+40 C°

— Temneparypa TpaHCIIOPTUPOBKH U XPaHEHUS: -40 C°-+50 C°

2. Mepbl 6€301aCHOCTH

HaCTOﬂH_laSI HWHCTPYKOHA 110 MOHTAXXy M OKCIUTyaTalluh COACPKUT OCHOBHBIC
YKa3aHusl, KOTOPBLIC JOJI’)KHbI CO6IIIO[laT])CH Ipyu MOHTAXE€ M OKCITyaTalluu
npubopa. OHa 00sI3aTEIBHO JOJDKHA OBITH M3ydYeHa SJICKTPOMOHTEPOM, a TAKXKe
camuM Tonb30BaresieM. HeoOX0AMMO BBIMOHITE HE TOJIBKO T€ TPEOOBAHHS IO
6€301aCHOCTH, KOTOPBIE U3JIOKEHBI B 3TOM pasjielie, HO U T€, KOTOPhIE UMEIOTCS B
CIIEAYIOIIHMX pa3ienax.

Caenyer o0s3aTesibHO C00JII0aTh Mepbl 0€30IACHOCTH, TNpPHUBEJAEHHbIE B
HHCTPYKIHUSAX 10 MOHTAXKY M IKCILIYaTAIIMH IMOJKJIHYAEMbIX HACOCOB!

2.1 3HaKkM B HHCTPYKIMH II0 MOHTAXKY H IKCILIyaTAIlUH

3HaK MpenynpeskKAeHUs 00 IEKTPHIECKOM HANPSHKEHUH:

Ha tpeGoBanmst mo 6e30macHOCTH, HECOOIIOJEHHE KOTOPBIX BEIET K IOJOMKE
nprudopa 1 HapyIICHUIO ero (QYHKINH, yKa3bIBaeT 3HAK:

BHumaHue!

2.2 KBajaudukanus 00cIyKUBAIONIETO MEPCOHAJIA

Jnst  MOHTaXHBIX  paboT MMEepCOHAN JOJDKEH HWMETh  COOTBETCTBYIOIIYIO
KBaJTU(DUKALIHIO.

DIIeKTPUUECKOe TMOAKIIOYEHHE pa3penraeTcsi IMPOU3BOAUTE DIEKTPOMOHTEDY,
HMEIOIIEMy  JIOMYyCK  COOTBETCTBYIONIETO  MECTHOTO  3HEPrOCHAOKAFOIIEero
npeanpuAaTs, 1 CorjiaCHO ﬂeﬁCTBleLHHM IpaBuaM.

2.3 IocaeacTBus HECOOTIOAECHUA TEXHUKH 0€30MMACHOCTH

HecoOnronenue TeXHUKH O€30IMaCHOCTH MOXKET IIOBJIEYL 3a COOOH TsHKENbIE
MOCJEACTBHUSL ISl 4eJoBeKa, sl mpubopa © JUls TOAKIIOYAEMBIX HACOCOB.
Hecobmronenne ykazaHuii 1o 0€30MacHOCTH BelET K IOTEpPE BCAKUX MPaB Ha
BO3MEIIIEHHE yepoa.



Bo3MoskHBIE TTOCIEICTBHUS:
e BO3HHMKHOBEHHE HECUACTHBIX CIy4aeB BCIIEACTBHE O3IEKTPUIECKOTO H
MEXaHUYECKOTO BO3JICHCTBUS;
e  HapyuieHue GYHKIMH prOopa;
e  HapyuieHue (GYHKIMHA HaCOCOB.

2.4 Yka3zaHus no 6e30macHOCTH JJIsl IOJIb30BATE I

Jns mpenoTBpallleHHss HECUACTHBIX CIy4aeB HEoOXOAMMO CTpOro coOIoaaTh
obmue TpeGoBaHMS 10 OE30IacHOCTH W TPeOOBaHMUS, MU3JIOKEHHBIE B HACTOSILIEH
MHCTPYKIIHH.

[Ipu pabore ¢ mpuOOPOM HEOOXOAMUMO HCKIIOYHTH BO3MOXKHOCTH OPaKEHHS
IEKTPUIECKIM TOKOM.

3ANPEIEHO BckpeiTHE NPpHOOpa moJb30BaTeieM!

B cmywsae HeoOxommmocTH, NHpH pPEMOHTE mpubopa WIM TPH H3MEHCHUHU
IEKTPUYECKOTO TOAKIIOUCHUS, BCKPBITHE MPHOOpa pas3pemaercs MpOU3BOAUTH
TOJIBKO IIEPCOHATY, IMEIOLIEMY COOTBETCTBYIOILIYIO KBATH(DUKALHIO.

3. TpancnopTUPOBKA U XpaHeHUE

IIpn momyuennm npubopa ciexyeT NMPOBEPUTHh HATMYHE BO3MOXKHBIX BHEITHHX

MOBPEKICHUH, TOJyYEHHBIX B MPOILECCE TPAaHCIIOPTHPOBKH. [Ipu oOHapyXeHUH

MOBPEXKACHUN CIEAyeT TPEeNbsSBUTh MNPETEH3WH TPAHCIOPTHOH KOMIIAHWU B

COTJIaCOBAHHBIE CPOKH.

Buumanue! IIpuGop xpaHuTe B CyXOM MecTe, 3alIUINATH  OT
MeXaHUYeCKUX MOBPe:KIeHUH U BO3AeHCTBUI OKpY»Kalolei
cpenbl (BbICOKAsI WJIM HU3KAs TeMIlepaTypa u ap.)!

4. O0beM NOCTABKH

- mpubop ynpaBiieHHs, KOHTPOJIS U

3ammThl HacocoB SK-712 - lmr.
- CeTeBOU IpeAOoXpaHHTENb (BHYTpHU MPHOOPA) - lmr.
- 3anIyIIKH, 3aIIMIIAIONINE MECTa KperyieHus (BHyTpH npubopa) - 4mir.
- MHCTPYKILHS 110 MOHTXY M IKCILTyaTaluu - lmr.

5. Onucanue npudopa

5.1 JIuneBas manejn mpudopa (puc. 1)
Ha nuneBoil manenu npubopa pactoiokKeHb! CISAYIOIUe OpraHbl yIpPaBIeHUS H
HHIUKATOPBI:
1. CereBoil aBTOMaTHYECKH BBIKIIOYATENb
Ocy1ecTBiIseT py4HOE BKIIOYEHUE U BBIKIIIOYEHHE BCETO MPHOOpa.
2. KnaBuarypa
OcylecTBisieT  MPOrpaMMHpPOBAaHHE  PEXUMOB  paboTel  mpubopa,
TIepeKIIIOYeHIEe U BEIOOP 3HAUCHHH MapaMeTpOB CUCTEMBI.

3. I[udpooii ”HAUKATOD
Otobpaxaer HHPOPMAIMIO O TEKyIIeM peXHMe paboTe, HOMeEpe
TEKYLIEro IapaMeTpa 1 ero 3HaueHHH .

4. Cseroauona pabotel Hacoca Ne 1
Cgerurcs B citydae paboThl Hacoca Ne 1.

5. Cseroauon aBapuu Hacoca Ne 1
CBeTHTCs B Cilyuyae aBapUHON OCTaHOBKM Hacoca Ne 1 mo mokazaHusm
narayunka WSK/PTC, a Taxke npy NpeBBIIEHUN OHOTO WM IBYX (pasHBIX
TOKOB GoJiee 4yeM Ha 25% OT yCTaHOBJIEHHOTr0 3HadeHHs (I>1,25%L0,).

6. Cseromgmon paboTsl Hacoca Ne 2
CsetuTcs B cirydae paboTsl Hacoca Ne 2.

7. Cseroauon aBapuu Hacoca Ne 2
CeTuTcs B ciy4yae aBapuilHON OcTaHOBKH Hacoca Ne 2 1Mo MoKa3aHHsSIM
narauka WSK/PTC, a Taxoke npu npeBbIlIEHUH OAHOTO WU IBYX (pa3HbIX
TOKOB GoJiee yeM Ha 25% OT ycTaHOBIEHHOTO 3HaYCHHS (I>1,25%L0,).

8. Caeroauon omMOKY JaTYUKOB
CBeTuTcsl B Cilydyac OOHApy)KCHUS HEUCIIPABHOCTH I10 MOKa3aHUSM
BHEIIHUX JaTYHKOB.

5.2 BuyTpennmuii Bua npudopa (puc. 2)
BHyTpu pu0opa pacrionoXeHsl CICAYIONIHE JIEMEHTHI H KIICMMHBIE KOJIOKH:

1. CeteBoit aBTOMaTH9YECKAN BBIKIIOYATENb

[Iuna 3a3emiieHus

I'He310 ceTeBOro MpeaoXpaHuTeNs Ui MUTaroei snextpoceTn ~380 B
I'He370 ceTeBOro mpemoXpaHuTes I MUTAIoIeH dnekTpoceTn ~220 B
KonTakrop Hacoca Ne 1

Konrakrop Hacoca Ne 2

KﬂeMMHaH KOJIOAKa JJId NnMOACOCAUMHCHHSA BHCIIHHUX JATYHUKOB, JTAaTYHUKOB
WSK # ycTpoiCcTB curnanuzanuu

NownkwD

5.3 Tunbl ynpaBJieHUsI CHCTEMOIi

B 3aBucuMocTH OT 007acTH TIPUMEHEHHMS BO3MOXKHBI CIICAYIONINE THIIBI
YIPaBJICHUSI CUCTEMOHM, yCTaHOBKA KOTOPOTO OCYIIECTBISETCS BO BpeMs BBOJA
npudopa B sKkcruryaranuro (Tabmmma 1):

Tabmuna 1
Tun O06nacTh MPUMEHEHHUS
1 Cucrema MUPKYIALUT
2 CucTtema NOBBIIIEHHS JaBJIEHHS ¢ CUTHAJIAMH OT JIBYX pelie IaBJICHUS
3 Cuctema NOBBIIIEHNS JABJICHUSI C CUTHAJIOM OT aHAJIOTOBOTO JIaTYMKa
4 Cucrema ynaneHusi CTOKOB ¢ CHTHJIAMH OT ITOTIaBKOBBIX JATYNKOB
5 Cucrema yqaneHusi CTOKOB C CHTHAJIOM OT aHAJIOTOBOTO IaTYHMKa




5.4 Ynpasaenue npuéopom

OcymiecTBisieTcs Ha JUIEBOW MaHENX IPH MOMOIIM KiaBHatypsl (puc.l, 1mo3.2):

<+> pim <-> - U3MEHEHUE pexxuMa win napamerpa. [Ipu 3ToM ycTaHOBIICHHBIH
PeXUM  WIM  TmapaMeTp oToOpaxaercs Ha  IM(POBOM
WHAWNKATOPE IIOCTOSHHBIM CBCYCHHEM, a4 HOBOC 3HAYCHHC —

MHUI'aHUEM,

<Enter> - BBIOOp HOBOT'O PEeXKHMMa WIIH IIapaMeTpa;

<Esc> - OTMCHA HOBOI'0O pCKMMa HIIM IIapaMEeTpa M BO3BpaT K paHEe
YCTaHOBJIEHHOMY, a  TaKKe IIEPEKITIOYEHNE MEXKIY

oToOpakeHHEM pekuMa paboTel TpuOOpa WINM 3HAYCHUS
JIABJICHUS/YPOBHS B CUCTEME B eIMHUIAX Oap/ M;
<Esc>+<Enter> - nepexos Mex1y pexXuMaMH YIPaBJIECHUS U IPOIPaMMHUPOBAHUS.

ITpu BrIIOUeHNH Tiprbopa Ha UG POBOM HHAMKATOPE (puc.1, 1M03.3) oToOpaxaeTcs
YCTaHOBJICHHBIH PEXUM palboThl (IOCTOSIHHOE CBeueHHE). BO3MOXKHBIE pPEKUMBI
paboThl mpubopa ykazansl B Tabnuie 2.

B cnyuae aBapuiiHOM OCTaHOBKM HAcCOCOB 3aropaercs COOTBETCTBYNOLIUI
cBeroguon amBapum Hacoca (puc.l, mo03.5, mo3.7). Ilpm oOHapyxeHHH
HCUCTIPABHOCTHU 110 IIOKa3aHWAM BHCHIHUX JaTYUKOB 3aropacrcsa CBETOANO/]
omnbKku naTuukoB (puc.l, 1mo3.8). B oboux ciyuasx, ecnu B Teuenue 10 cek. He
UCIIOJNIB3YeTCs KJIaBHaTypa, Ha HU(POBOM WHIUKATOPE HAYMHAET OTOOPaXaThCs
Ko HewcnpaBHOCTH. Kombl BO3MOXHBIX HEUCNPABHOCTEW B 3aBUCHMOCTH OT
YCTAQHOBJIGHHOTO THIIa YIIpaBJIeHHs CHUCTeMOH ykasanel B Tabmuue 3. Ilpm

Tabnuua 2

Pexum Onmucanue

1A2 ABTtomaruueckas pabora HacocoB | u 2

-A2 ABTomaruueckas paboTa Hacoca 2, Hacoc | BBIKIIIOUEH

1A- ABTomaruueckas paboTa Hacoca 1, Hacoc 2 BBIKIIIOUYEH

-0- Hacocb! BeIKITIOU€HBI, COPOC KOJIa HEMCITPaBHOCTH

1H- Pyunoe Brmoyenne Hacoca 1 Ha 15 cek., 3atem pexum - 0 -

-H2 Pydnoe BkmoueHne Hacoca 2 Ha 15 cek., 3atem pexum - 0 -

JIyist u3MEHEHUsT pexxrMa paboThl HEOOXOMMO BOCIIOIB30BATHCS KJIABUIIIAMU <+>
win <->, HoBbIil pexuM paboThl 0TOOpaXkaeTcs Ha MHIUKATOpe MuraHueM. J[is
ero BbIOOpa HeoOxommMmMo Haxarh kiaBunry <Enter>. [lns Bo3Bpata K
MPeIbIIyIIeH YCTAHOBKE HEOOXO0IUMO HaXKaTh KiaBuinry <Esc>.

B cucremMax MOBBINICHHS aBJCHUS WM YAAICHHS CTOKOB C CHUTHAJIOM OT
AHAJIOrOBOT'0 JIATYMKA [IABJICHUS WIIK YPOBHsI (THIT YIIPABICHUSI CUCTEMOU 3 wiu 5)
Ui oTOOpaxkeHHss Ha I1M(POBOM HHAMKATOPE 3HAYCHHsS JIABJICHHS/YPOBHS
Heo0XoanMo HaxaTh Kiapunry <Esc>. 3HaueHHe JaBieHUs 0TOOpaxaeTcs B 6apax
c marom 0,1 6ap, 3HaueHne ypoBHS oToOpaXkaercsa B MeTpax ¢ marom 0,02 metpa.
[lepexon B oroOpakeHHe 3HAYEHHs JABJICHHS/YPOBHS B CHUCTEME INPOMCXOAUT
TaK)Ke€ aBTOMATHYECKH B cliydae, eciii B TeueHue 10 cek. He HCHOJIB3yeTcs
KJIaBUatypa.

Jis Bo3BpaTa B OTOOpa)KCHHE pexkuMa pabOThl HEOOXOIUMO HaXaTh JIHOOYIO
KIIABUIITY.

BO3HUKHOBEHHHU HECKOJIbKHX HEUCIPaBHOCTEH OHH oToOpakaroTcs
IOCJIEI0BATENIHHO. Taoauna 3

Kox | Tum ympas. Onucanne HENCIPaBHOCTH
E.00 1,3,5 JMcTaHIIMOHHOE OTKJTFOUEHUE
E.01 3,5 OO6psbiB natunka (1<2.5mA)
E.02 BCE 3ammura oT CyXoro xoja
E.03 4,5 Curnanusanusi Iepenusa 1o MOoIUIaBKy
E.04 4 Co6oit noruraBkoB (IN1=0,IN2=1,IN3=0)

5 CurHanu3anusi HO3K0ro ypoBHsI [0 aHAJIOT. JaTYUKy
E.05 4 Co6oit norutaBkos (IN1=0,IN2=0,IN3=1)

5 CurHanusanusi nepenvBa 1o aHaJoroBoMy JIaT4uKy
E.06 4 Co6oit noruraBkoB (IN1=1,IN2=0,IN3=1)
E.07 4 Cootit noruraBkoB (IN1=0,IN2=1,IN3=1)

5 HemnpasunsHoe nporpammupoBanue napamerpos PHx
E.10 BCE 3ammura Hacoca 1 mo WSK1
E.11 BCE 3ammra Hacoca 1 mo WSKI1 3 paza (cOpoc uepes - 0 -)
E.12 BCE 3amuTa Hacoca 1 mo Toky B ¢asze 1 (copoc yepes - 0 -)
E.13 BCE 3amuTa Hacoca 1 mo Toky B ¢ase 2 (copoc yepes - 0 -)
E.20 BCE 3amura Hacoca 2 mo WSK2
E.21 BCE 3ammra Hacoca 2 mo WSK2 3 paza (cOpoc uepes - 0 -)
E.22 BCE 3amuTa Hacoca 2 1o Toky B ¢ase 1 (copoc yepes - 0 -)
E.23 BCE 3amuTa Hacoca 2 1o TOKy B ¢ase 2 (copoc yepes - 0 -)

JIis BBIXOIA U3 pexrMa 0TOOpaXXCHUs KOJla HEUCIIPABHOCTH HEOOXOIUMO HaXKaTh
MOOYI0 KIaBHINy. B ciy4ae Hanwm4yus HEUCIPABHOCTH, eciii B TeueHHe 10 cek. He
HCTOJB3YeTCsl KJIaBHATypa, IPOHUCXOJWT aBTOMATHYCCKUH BO3BpPAaT B PEXKHUM
0TOOpaXKeHHsI KOJIa HEMCIIPABHOCTH.

B ciyuae ycTpaHeHUs] HEHCIPAaBHOCTH, €€ KOJ| aBTOMATHYECKH IEPecTaeT
0TOOpaXaThCsl, & COOTBETCTBYIONIMI CBETOMUOJ TACHET, KPOME HEHCIPABHOCTEH,
otobpakaemeix kogamu E.11, E.12, E.13, E.21, E.22, E.23. Jlna ux cOpoca
HeobxoauMo miepeiiTu B peskuM - 0 - (Hacochl BBIKITFOUEHBI, COPOC HEUCTIPABHOCTH ).



Jlns mepexozia B peXXUM IIPOrpaMMHPOBAHUST HEOOXOIUMO OJHOBPEMEHHO HaXaTh
knasun <Esc> + <Enter>. B pexumMe nporpaMMupoBaHusi MOXKHO OCYLIECTBIIATh
YCTaHOBKY IPOrpaMMHPYEMBIX apaMeTpoB (HAaCTpoOiika MpHOOpa) WM MPOCMOTP
UH(POPMALMOHHBIX TAPAMETPOB (COCTOSIHHE BXO0B Iprudopa). [Iporpammupyemsbie
1 nH(pOpPMaLMOHHBIE MMapaMeTphl C YKa3aHWEM MX BO3MOXKHOTO MHUHHMAJIBHOTO U
MaKCUMaJIbHOTO 3HAYEHUS M E€QUHUIBl HU3MEPEHUs B 3aBUCHUMOCTH OT
YCTaHOBJICHHOTO THIIA yIPABJIECHUs CUCTEMOH yka3ansl B Tabmunel0 (1m.7.1).

Tun ynpaBneHHss CHCTEMBI B 3aBUCHUMOCTH OT OOJAacTH  NPUMEHEHUS
nporpammupyetcs mapamerpom PF0. Bo Bpemsi mporpaMMupoBaHHS JOCTYITHBI
TOJIBKO TE TMapaMeTpbl, KOTOpPbIE HCIIOIb3YIOTCS B YCTAaHOBJICHHOM THIIE
YIPAaBJIEHUS! CUCTEMOM.

[Ipr momomnm kmaBum <+> i <-> HEOOXOAWMO BBIOpATH MPOTPAMMHUPYEMBIH
win MHQOPMAIMOHHBII TapaMeTp W Haxarh kinaBuily <Enter>. Ha unaukarope
OyzeT oToOpa)xaThCs YCTAaHOBJICHHOE 3HAU€HHE JIAHHOTO napamerpa (IIOCTOSHHOE
cBeyeHue). Jlng  u3MEHEHHs] 3HAYEHHsA  MPOrPaMMHUPYEMOro  ImapameTpa
HEOOXOMMMO BOCIIOJIb30BaThCs KIaBUIIaMH <+> wiu <->, HoBoe 3HaucHHE
MIPOrpaMMHPYEMOTO TapaMeTpa OToOpaXkaeTcss Ha WHIUKAaTope ¢ MuranueM. Jlis
ero BbIOOpa HeoOXomuMo Haxarh KiaBuiny <Enter>. J[lns Bo3Bpara K
IIpeabLIyel yCTaHOBKE He00X0JUMO HaKaTh KiiaBumy <Ese>.

Jlns BO3BpaTa K MpenbIAyIieMy MEHIO BBIOOpa MapaMeTpoB HEOOXOAMMO HaXKaTh
xiapuiy <Esc>.

Jlmst Bo3BpaTa B OTOOpa)keHHE peXuMa padoThl HEOOXOAMMO OJHOBPEMEHHO
HakatTh KnaBumy <Esc> + <Enter>.

6. YcTanoBKa / MOHTAK

6.1 MonTa:xk npudopa

Kopmyc mnpubopa kpemurcs Ha CTEHE IEPCOHAIOM IS
BHumaHue ! MOHTQ)XHBIX paboT IPH MOMOIIH IF00eNei U IrypymoB (4 mit.).
Jro0eiy ¥ ypynsl B KOMIUIEKT ITIOCTABKH HE BXOJAT.

Ilocne  MoHTaka mpuOOpa Ha  COOTBETCTBYIOIME  MECTa  KpEIUICHHs
YCTaHABIMBAIOTCS 3ariyIlIKH (BXOIAT B 00BEM IOCTaBKH), OOECIICUMBAOIINE
HEOOXOMMYIO CTEIEeHb 3alUThl IPHOOPA.

6.2 DekTpHYecKoe NOAKIIOYEeHHe (puc. 2)

DNeKTpUYecKoe IMOJKIIOUEHUE Pa3pelIacTcss NPOU3BOJUTh
JJIEKTPOMOHTEPY, HMEIOIIEMY JOIyCK COOTBETCTBYIOLIETO
MECTHOTO 3HEPrOCHAOKAIOLIETO TPEINPHATHS, W COTJIACHO
JIEMCTBYIOIINM IIPaBUIIAM.

[Tocne  mpoBemeHHS]  JJEKTPHYECKOTO  IOIKIIFOUCHUS
HEOOXOMMO 3aKpPBITh BEPXHIOI YacTh KOpITyca mpubopa u
3a()KCHPOBATh MOHTA)XXHBIMU BUHTAMHU.

- HampspKeHHWE M 4acToTa MHUTAloLENd 3IIEKTPOCETH
BHumaHue ! JOJDKHBI COOTBETCTBOBATH TEXHUYECKUM

XapaKTepUCTHKaM Hacrosuiero npuodopa (m.1.2);

- MOITHOCTHU IIOJKIIOHYACMBIX HaCOCOB/[lBHFaTeﬂefI

BHumaHue ! JOJIDKHBI COOTBETCTBOBATH TCXHUYCCKHUM

XapaKTEPUCTHKAM HACTOsIIEro mpudopa (im.1.2);

rmepe]] MOAKIIOYCHHEM K MHTAIOIICH 3JEKTPOCETH HEOOXOAUMO OTKPBITh
BEPXHIOI0 YaCTh KOpIyca mpubopa M yCTAaHOBHTH CETEBOM MPEIOXPAHUTEIb
(BxomuT B 00BEM IOCTaBKHM) B OJHO W3 THE3Z CETEBOTO TPEIOXPAHUTEISI
(puc.2, mo3.3 wmm mo3.4) B COOTBETCTBUH C HAINPSDKEHHEM IHTAIOIICH
3JIEKTPOCETH (BTOPOE THE3IO TOJKHO OCTAThCS CBOOOHBIM):

380 B 220 B

=] ]

JUISL TIOKJIFOUEHHUS] IIMTAIOLIEH DIEKTPOCETH HEOOXOJUMO HCIIOJIb30BATh

COOTBETCTBYIOIIIUEC KOHTAKTHl CETEBOrO aABTOMATHYECKOT'O BBIKITFOYATEISA

(puc.2, mo3.1) u kabenb ¢ CeYCHHEM COOTBETCTBYIOIIMM TOKY MOTPeOIsIeMOMY

JIBUTATCIISIMU:

L1, L2, L3 - xieMMsl U1 TOOKITIOYEHUS K Tpexda3Hoit anekTpocetd ~380B,
5001,

L,N - KJIEMMBI JUIs MOAKIIOYCHUST K 0mHO(a3Ho# amekTpocetd ~220
B,50 I'i, L-dpaza, N-aelitpanb.

00eCTIeunTh HANISKHOE 3a3eMJICHHE HACOCOB/YCTAHOBKH B COOTBETCTBHH C
ﬂeﬁCTByIOLHHMH Tpe6OBaHl/IHMI/I, IJIs1 4€ro MOXKeET 6]:IT]) HUCIIOJIb30BAaHA IIIMHA
3a3emsicHus (puc.2, mo3.2). [Ipubop SK-712 B 3a3eMiIeHUH HE HYKIACTCS.

KIeMMBl  Tpex(asHeix naBurareneid HacocoB U-V-W  MOIKIIOYHTE K
COOTBeTCTBYIOINM KiemMMaM kKoHTakTopoB U1-V1-W1 n U2-V2-W2 (puc.2,
1M03.5 1 1103.6);

KIeMMBbl omHO(a3HBIX nBuTaTeneii HacocoB L m N  NOOKIIOYATE K
cooTBeTcTByOmMM KiemMMaM KoHTakTopoB L1-N1 m L2-N2 (puc.2, mo3.5 u
103.6);

KOHTAaKThl 3amuThl aBurateaen WSK wmm  PTC  nogxkmrounTts K
cootBercTBytomuM kiieMmamM WSK1 u WSK2 kiieMMHOW KOJIOJKH TpHOOpa
(puc.2, no3.7). Inga HacocoB He umeromux 3auury nsurareneit WSK wim PTC
koHTakTHI 0 1 I krlemm WSK1 nu WSK2 xiremmHO# Kononku npudopa (puc.2,
1103.7) HE0OXOJUMO COETMHHUTH NEPEMBIUKOM.



NpU  TOJCOCJMHEHWH BHELIHEro YCTPOWCTBa curHanuzauuu / cbopa
nHdopmanuu wucnonsdyercss Bbixon ALARM (puc.2, 1mo3.7), KOTOpBIi
NpEeACTaBIsIET COOOM MEepeKIIIoYaloIInii KOHTaKT pelie, cpabaThIBaroliee MpH
BO3HHMKHOBEHHH JII000H 13 omIMOOK. B HOpMalibHOM COCTOSIHUM CHCTEMBI HITH
NIPY BBIKJIFOUYEHHOM ITPUOOpE 3aMKHYTHI KOHTAKThI NC-CC, IPH BOZHUKHOBEHUH
000 U3 OIMOOK 3aMBIKAFOTCSI KOHTAKTHI NO-CC.

MOJICOCIMHEHNE BHEIIHUX JAaTYMKOB K KOHTakTaM Bx0/0B 4-20 mA, WM,
IN1, IN2, IN3 kmemMMmHOH Komonmkd (puc.2, 103.7) OCYIIECTBISETCS B
3aBHCHMOCTH OT BBIOPAHHOTO THIIA YIPABJICHUS CHCTEMOW B COOTBETCTBUH C
tabmumamu 4, 5, 6, 7, 9. B Tabmmmax yka3aHa TaKkKe 3aBHCHMOCTH
0oTOOpakeHHUsI KOJla HEHCIPABHOCTH TPH CpabaThIBAHWK COOTBETCTBYIOIIETO
BHEIIIHEr0 [OaTYWKa M THI KOHTaKTa AaryWka - Nm.¢. (normal closed —
HOPMaJbHO 3aMKHYTHI) wWiM n.0. (normal opened — HOpMalIbHO
Pa30MKHYTBIH).

B cjydae, €cClin BHEIIHUN JaTduK HE IIOACOCIHMHACTCA, a THII KOHTAKTa
JTaTYUKa 0003HAYEH - N.C., TO He00X01uMO KOHTaKThI 0 1 I cOOTBETCTBYIOIIETO
BXOJIa COCTUHHUTH TIEPEMBIYKOM.

Tabmauia 6
CucremMa noBBINIEHNS JABJIEHHSA ¢ CHTHAJIOM OT AHAJIOTOBOI0 JaTYHKA
Bxox ITogxmroyaeMplil JaTYUK A CUTHAI Tun Kox
1(4-20) | Amanoroserii qatyuk gaBieHus (4-20 MA) - -
Ilorpy>xHOM 37EKTPO, eJIe JABJICHUS ) 3allIUThI
WM Py TpoAL (pexe 1 ) sam nc. | E.02
OT CYXOro xoJia (KOHTaKT I — 3J1eKTpo)
IN1 Pene naBneHus 3aIUTHI OT CyXOT0 X0Aa n.o. E.02
IN2 He ucnonesyercs - -
IN3 JlncTaHIIMOHHOE OTKJTIOUEHUE n.c. E.00
Tabmuma 7

Cucrema YaajieHusl CTOKOB C CHTHAJIaMHM OT NMOIVIABKOBBIX JATYUKOB

NEPENNUB + BKIHOYECHNUE JABYX HaCOCOB

Bxon ITonkiroyaeMbId JaTYUK WA CUTHAIT Tun Kox
1(4-20) | He ucnonssyercs - -

WM IToraBok 3aIKTHL OT CYXOro XoJa n.c. E.02
Hwxaunii moriaBok —

IN1 n.o. Tab6.8
BKJIFOYEHHE OJIHOTO Hacoca
CpenaHuii oImIaBoK —

IN2 pel n.o. Tab6.8
BKITIOUCHHE JIBYX HACOCOB
Bepxnauii momiaBok —

IN3 P n.o. Tab6.8

Tabunma 4
CucremMa HHPKYJISAIAA
Bxon TToaxkmroyaeMplii JaTIMK MM CUTHAIT Tun Kox
1(4-20) | He ucnonb3yercs - -
TTorpy>kKHOH 31IEKTPO, eJIe JaBJICHUS ) 3allUTHI
WM Py pozt (pexe 1 ) sam nc. | E.02
OT CyXOro xoa (KOoHTakT | — anexTpon)
IN1 Pene naBneHus 3alUTHI OT CyXOro XoAa n.o. E.02
IN2 BxkiroyeHne nMMKoOBOro Hacoca n.o. -
IN3 JIMCTaHIIMOHHOE OTKIIIOYCHUE n.c. E.00
Tabmuma 5

CucreMa noBbIIEHUS AABJICHUSA ¢ CUTHAJIaMHM OT ABYX peJie TaBJACHUS

Bxon TToaxmroyaeMplii JATYMK UM CUTHAII Tun Kox
1(4-20) | He ucnonbzyetcst - -
WM [Morpy»xHoii anexTpo (pele TaBaeHus ) 3anuThl ne. E.02
OT CyXOro xo1a (KOHTaKT I — ajexTpon)
IN1 Pene naBneHus 3alIMTHI OT CyXOT0 X0/1a n.o. E.02
IN2 Pene naBneHus BKIIFOUEHUS OJTHOTO Hacoca n.o. -
IN3 Pene naBneHust BKIIOYEHUS IBYX HaCOCOB n.o. -

Bo Bpemst paGoTBI CHCTEMBI yJalleHHsI CTOKOB C CHTHAJIaMH OT TOIUIaBKOBBIX
JATYNKOB 3aBHCHMOCTh KOJHYECTBAa PAaOOTAIOIIMX HACOCOB OT BO3MOXKHBIX
BapuanToB coctosHus BxomoB IN1, IN2, IN3 (0 - KOHTaKTBI Pa3OMKHYTHI,
1 - KOHTaKThl 3aMKHYTHI) yka3anbl B Tabmuue 8. Koxmel HewcnpaBHOCTEH,
yka3aHHble B Tabnuue 8, oToOpakaroTcsi NpU HENPABHILHOM IOJKIIOYCHUH
IMOIJIAaBKOB HUJIKM UX HEUCIIPABHOCTH.

Ta6numa 8

IN1 IN2 IN3 Kou-Bo Hacocor Kon

0 0 0 0 -

0 0 1 0 E.05

0 1 0 0 E.04

0 1 1 1 E.07

1 0 0 1

1 0 1 1 E.06

1 1 0 2

1 1 1 2 E.03




Tabnuma 9

Tabmuma 10

ITapam.

Mumn.

Make.

o]
=
=

Tun

Onucanue napameTpa

PJ4

0.0

20.0

BCC

3HaueHHe TOKA B (hase 2 aBurares 2

PJ3

0.0

20.0

BCC

3HadeHue Toka B ¢aze |1 gurarens 2

PJ2

0.0

20.0

BCC

3HaueHne ToKa B (a3ze 2 nurateis |

PJ1

0.0

20.0

BCC

3naveHue Toka B (ase 1 gBuraresns 1

CucreMa yaajJeHHs] CTOKOB € CUTHAJIOM OT aHAJI0T0BOI0 JaTYMKAa
Bxon TlonkaroyaeMbIli JaTYUK UIA CUTHAIL Tun Kopx
1(4-20) | Ananorossrii qat4uk ypoBHS (4-20 MA) - -
WM He ucnonesyercsa - -
IN1 IToraBok 3aIIKTHI OT CYyXOro X01a n.c. E.02
IN2 [ToriaBok cUTHANMU3ALMK TIEpETUBa n.o. E.03
IN3 JIMCTaHIIMOHHOE OTKJIIOYCHUE n.c. E.00

PJn.

0.3

10.0

> >

BCC

HoMuHanbHBIA TOK ABATATENS - 110y, (mmmsmik).
3amuTa cpabareiBaeT IpH 14>1,25+,0y.

7. BBoA B 3KCILIyaTALIMIO

[Nepen BBOJOM B 9KCILTyaTaLlMIO CHCTEMBI HEOOXO0JUMO:

- BBIOpaTh W 3alPOTPAMMHPOBATH THN yIpaBieHus cuctemoi (mapamerp PF0);

- TPOM3BECTH YCTaHOBKY BCEX IIPOIPAMMHUPYEMbIX IapaMeTpPoOB CHCTEMBI,
JOCTYITHBIX JJIsl BHIOPAHHOTO THIIA YIIPABJICHUS CHCTEMOH.

7.1 IllporpaMMupoBaHie NAPaAMETPOB CHCTEMBI

Jns BXoga B peXHM IPOrpaMMHPOBaHHS HEOOXOAMMO OIHOBPEMEHHO HaXaTb
knasuin <Esc> + <Enter>.

B  pexuMe  nporpaMMHpPOBaHHSL ~ MOXHO  OCYIIECTBJISITH  YCTaHOBKY
MIPOTPaMMHUPYEMBIX TapaMETPOB WM MPOCMOTP MH(MOPMAIIMOHHBIX MapaMeTpOB.
[IporpammupyemMbie mapamMeTpbl M3MEHSIOTCSI ONEPATOPOM M HMCHOJIB3YIOTCS IS
HaCTPOIKH CHCTEMBI. Nudopmannonusle TapaMeTpel H3MEHSIOTCS
CaMOCTOSITENIBHO BO BpeMsl PabOThl CUCTEMBI M CIYXaT IJIsl OLEHKH COCTOSHHMSA
CHCTEMBI, HaJaJKH U MIOMCKA HEUCIIPABHOCTEH.

Tun ynpaBneHuss CHCTEMBI B 3aBHCUMOCTH  OT
nporpamMMupyercsa napamerpom PFO0.

Bo Bpems nporpaMMupOBaHUsS JOCTYIHBI TOJBKO Te IapaMeTpbl, KOTOpbIE
UCIIONB3YIOTCS B YCTAQHOBJICHHOM THIIE YIIpaBieHHus cucremoil. B rtabmuue 10
yKa3aHbl IpOrpaMMHUpyeMble TMapamMeTpbl (C TOYKOH) M WH(OpManHUOHHbBIE
napamerpsl  (0e3 TOYKHM) C YyKa3aHMEM HX BO3MOXXHOTO MHMHUMAIBHOTO U
MaKCHMAJIFHOTO 3HAY€HHs, CUHHUI U3MEPEHUSI U THUIIOB YIIPABJICHHUS CHCTEMOM, B
KOTOPBIX 3TH TTApaMeTPhI JOCTYIIHBI.

obnmacT  MPUMEHEHHUS

Pt4.

BCC

[epexmoyeHne OCHOBHOM/pe3epBHBINA

[ 0]-1 pa3 B MuHYTY (HE COXpaHIETCs)
[1]-1pa3B6yacoB

[2]-1pa3B 12 4gacoB
[3]-1pa3B244aca

[4]-1pa3B48 yacos

Pt3.

10

CCK.

BCC

Bpewmst mepekpbITHsi paboThl HACOCOB MPU
HepeKII0YEHHH OCHOBHOI/pe3epBHBIH

Pt2.

120

CCK.

3anmeprkka OTKITIOUEHHs 6a30BOTO Hacoca

Ptl.

120

CCK.

1,2,3

3amepkka cpabaThIBaHUS 3alTUTHI TIO
CYXOMY X0y

PF2.

Jlnana3oH aHaJIOroBOTO JaTYHKa YPOBHSA
(4-20 MA)

[1]-1merp

[2]1-2,5metpa

[ 3]-5 metpoB

PF1.

Jlnana3oH aHAJIOrOBOTO JaTYNKa JABJICHHS
(4-20 MA)

[1]- 606ap [3]-1606ap
[2]-10 6ap [4]-2506ap

PFO.

BCC

Tun ynpaBieHus CUCTEMON
[1] - cucTema MUPKYISAIIH
[2] - cucTema MOBBIIIEHUS TaBICHUS
C CHTHaJIaMH OT ABYX peJie JaBICHUS
[3] - cucrema MOBBIIEHUS TaBICHUS
C CUTHAJIOM OT aHAJIOTOBOT'O JIaTYHKa
[4] - cuctema ynaneHusi CTOKOB C
CHUIrHaJlaMH OT IIOIINIaBKOBBLIX JAaTYUKOB
[4] - cucrema ynaneHust CTOKOB
C CHTHAJIOM OT aHaJIOTOBOTO JaTYHKa




[Tpomomxkenune Tadmuib 10

ITapam.| Mun. (Makc. |Eg.uz.| Tun Onucanue napameTpa
PHS. | 0.00 | 5.00 | meTp | 5 CpabaThIBaHUE CUTHAIM3AIMY TIePEIInBa
PH7. | 0.00 | 5.00 |meTp | 5 COpoc curHamM3anny nepeauBa
PH6. | 0.00 | 5.00 |meTp | 5 YpoBeHb BKIIIOYEHUS TMKOBOTO HACOCa
PHS. | 0.00 | 5.00 | meTp | 5 YpoBeHb BBIKIIIOYEHHSI TUKOBOTI'O Hacoca
PH4. | 0.00 | 5.00 | metp | 5 YpoBeHb BKITIOYCHHUS 0a30BOr0 Hacoca
PH3. | 0.00 | 5.00 |meTp | 5 YpoBeHb BEIKITIOUEHHS 6a30BOTO HAacoca
PH2. | 0.00 | 5.00 | meTp | 5 COpoc curHaIH3anuy HU3KOTO YPOBHS
PH1. | 0.00 | 5.00 | meTp | 5 CpabatbIBaHKe CUTHAIN3. HU3KOTO YPOBHS
PH | 0.00 | 5.00 |metp | 5 3HaueHue YpOBHS 1O aHAIIOTOBOMY JIaTUUKY
[Mopor BeIKTIOYEHUS 0A30BOTO HACOCA:
PP2. 1 0.0 | 2.0 | 6ap | 3 | ppi ippy ippo.
[Mopor BBIKITFOUYEHUS MUKOBOTO Hacoca:
PP1. | 0.0 | 4.0 | Gap 3 PPO +PP].
PP0. | 0.0 | 10.0 | 6ap [Topor BK/IFOUCHHS TBYX HACOCOB
PP 0.0 | 25.0 | Gap 3Ha4yeHne AaBJICHUS TI0 aHAJIOT. JATYUKY
CocTtosiHre aHAJIOroBoro Bxona (4-20 MA):
PAO [0 100 1 - see | A [100] - 25 MA
Cocrosiaue Bxoga WSKI1 (n.c.)
[0] — KOHTaKThl 3aMKHYTbI
PA1 0 100 - Bce | [30] — cHATHE 3a1UTHI
[60] — cpabarbiBaHUE 3AIIUATHI
[100] — KOHTaKTBI pa30MKHYTHI
Cocrosaue Bxomga WSK2 (n.c.)
[0] — KOHTaKTBHI 3aMKHYTHI
PA2 0 100 - Bce | [30] — cHsATHE 3aITUTHI
[60] — cpabaThiBaHHE 3aIIUTHI
[100] — KOHTAKTBI Pa30MKHYTHI
Cocrostaue Bxoga WM (n.c.)
[0] — KOHTaKTBHI 3aMKHYTHI
PA3 0 120 - Bce | [30] — cHsATHE 3aIUTHI
[60] — cpabarbiBaHUE 3AIUATHI
[100] — KOHTAKTbI pa30MKHYTHI
Cocrosiaue Bxoaa IN1
Pa4 0 100 ) Bee [0] — 3aMKHYT [100] — pa3oMKHYT
Cocrostaue Bxonaa IN2
PAS 0 100 ) pee [0] — 3aMKHYT [100] — pa3oMKHYT
PAG 0 100 ) Bee Cocrostaue Bxona IN3

[0] — 3aMKHYT [100] — pa3oMKHYT

Haznadenue KJ1aBUII B peXXUME TIPOTPAMMHUPOBAHHUS:

<+>unu <-> - BEIOOp TapameTpa WM WM3MEHeHHe ero 3HaueHus. [Ipu sTom
YCTaHOBIICHHOE 3HAueHHWE IapaMeTrpa OoToOpaxkaeTcs Ha
UU(GPOBOM HWHIMKATOPE IIOCTOSHHBIM CBEYEHHWEM, a HOBOE
3HAYCHHUE — MUT'aHUEM,;

- BBIOOp MapameTpa MM BEIOOP €ro HOBOTO 3HAYCHUS;

- BO3BpaT K MpeAbIIyLIed yCTaHOBKE MapaMeTpa MM K CIHCKY
napaMeTpoB;

<Esc>+<Enter> - nepexoJ MeX1y pexXMMaMH YIPABIECHUS U IPOrpPaMMHUPOBAHUSL.

<Enter>
<Esc>

Jns Tima yrpaBleHHS CHCTEMOH 5 (CcHUcTeMa yJoalleHHsl CTOKOB C CHTHAJIOM OT
aHAJIOTOBOTO [aTYMKa), B CIIydae HENpaBWIBHOW ycTaHOBKH mapamerpoB PHX.,
BO3HUKAeT HeucnpaBHOCTh ¢ kogoM E.07. JlomkHO coOMI0OaTeCsi YCIIOBHE
PH1.<PH2.< PH3.<PH4.<PH6. u PH3.<PH5.< PH6.< PH7. < PHS.

8. O6cay:xuBaHue

YHuBepcanpHBIH MPHOOp YIpaBIeHHs, KOHTPOJII M 3amuThl HacocoB SK-712 ne
HYXJIaeTCsl B 0OCITY’KNBaHHH.

9. HeucnnpaBHOCTH, IPUYHUHBI U CTIOCO0bI YCTPAHEHUS

9.1 Ecnm Hacochl He BKIIIOYAKOTCS MPOBEPHTE MPABHIBLHOCTH MOJCOCAHHEHUS K
MMUTAOIICH JIIEKTPOCETH M LEIOCTHOCTH MPENOXPAHUTEN MpHOOpa YIpaBICHHS
(puc.2, mo3.3. i 1o3.4.)

9.2 B cinyuyae cpaOaTbBaHMS 3alIMTBl M OTOOpPaXEHMs KOJa HEHCIIPaBHOCTH,
yCTpaHHUTE NMPUYMHY CpadaThIBAaHMS 3aIIMTHl M IIPU HEOOXOAMMOCTHU IEepelanTe B
pexxum - 0 - (Hacocs! BBIKITIOUEHBI, COPOC KOJla HEMCIIPAaBHOCTH) JUIs cOpoca Koza
HeucnpaBHOCTH. [Ipy ycTpaHeHMHM HEHCIPAaBHOCTEH Ui OLEHKH COCTOSHUS
CHUCTEMBl  BOCIOJB3YHTECh MNOKa3aHWSAMH HWH(GOPMALMOHHBIX  IapaMeTpoB,
JOCTYITHBIX B PEKHME IIPOrPAMMHPOBAHHSI.

9.3. Eciin He ynaercs1 ycTpaHUThL c00if B padoTe, o0pamaiiTech K CIEHAINCTY
10 JAHHOMY 000pPYIOBAHHIO WJIN B CJIy:k0y cepBuca pupmbr WILO.

B03MOKHBI TEXHHUECKHE H3MCHCHUS.



