PUMEHEHUE CPEJCTB ABTOMATU3ALINU

CUCTEMA ABTOMATMYECKOTO MOXKAPOTYLLEHUA HE®TEBA3bI "Ipywosas"

HA BEA3E KOHTPOMNMEPOB MPOU3BOMACTBA KOMMAHUA SIMNKOH

(KCAM-01, KCAN-02)
A.A. Anexceeg, B.A. Anekcees (3A0 "IMUKOH")

[Mokazaro, uro MTK Ha 6aze kortponnepos KCAM-O1 u KCAIM-02" wmpoKko mprMeHstoTcs A MOCTPOEHMS MMKPOMpOLeccop:-
HbIX CHCTeM asTomatnueckoro noxaporywenus (CAl) kak gns o6vexros AK "TpancHedm'' 1 AK "TpaHcHegrenpomykT", TaK 1
AnS APYMX 3aKa34MKOB. [ToMBEReHbI OCHOBHbIE XQPAKTEPMCTUKM W NAPAMETPL! I1TK gns CATT nepesanouHoii Hedrebassi "Ipy-
wosas" (OAO "YepHomopTparcHedTs"), BEeAEHHON B SKCMITYaATALMIO secHoii 2005 r. Otmeuero, 4to onbiT, HakonnenHsii 3A0
"Immkon" no peammsauymm CAl, nossonser peanm3ossIBarh MOHOBHbIE CHCTEMbI AJ18 BCEX OTPACEN MPOMBILLNIEHHOCTA.

[ITK na 6a3e koutpomiepos KCAIT-01 n KCAIT-02'
ILIMPOKO MIPUMEHSIIOTCS [UIs TIOCTPOCHMSA MUKPOIPOLIEC-
copubix CAIT Ha 06beKTax TpyOOIPOBOAHOIO TPAHCIIOP-
Ta, Ha HedTeba3ax U APYrHX O0BEKTaX HedTeTa30BoOro
KOMILIEKCa ¥ TTO3BOJISIIOT B OJIHOM 0ObeMe obecnevnThb
BoInoHeHue TpeGosanuii HITB 88-2001.

Hauunast ¢ 1998 . Ha 6ase KoHTtpoiiepos 3A0
"SMUKOH" Buenpeno Gonee 80 CAII rooBHbBIX 1 ITPO-
MEXYTOUYHBIX He(TenpoayKTONepeKaunmBaroInX CTaH-
1Mii, pe3epByapHBIX MapKoB, HedTeOa3 u HedTeHAIUB-
HBIX KOMILIEKCOB, 00BEKTOB HedTe- M ra3on00brdu. B
rpoliecce NpoBeLeHNs CePTUHUKATIMOHHBIX MCITBITAaHUI
koutpouiepo DMHUKOH kak mpreMo-KOHTPOJIBHbIX
nMpuGOpOB ¥ MPUOOPOB YIIPABICHMS MOKAPHBIX, B PO~
Hecce pa3pabOTKH ¥ OOIIEHUS ¢ IPYTUMHU MTPOCKTUPOB-
nmkamu CATT, npoBeieHUsl IPUeMO-CAaTOUHBIX UCIIbI-
tanmii crnemanictsl 3A0 "OMUKOH" npuobpenu or-
POMHBIiA OTIBIT B 00JIACTU CO3IaHNS CAII kak 17151 00beK-
toB AK "Tpancuedrs" 1 AK "TpaHcHeTEMPOLYKT", TaK
W JUTS IPYTUX 3aKA34MKOB. DTOT OIbIT O3BOJIMII B KOPOT-
KWe CPOKM pa3paboraTh U BHEAPUTH CAII Ttakoro 00jb-
oro o6bekTa, Kak mepepatouHas Hedredasa (11 HB)
"Tpyurosast” (OAO "YepHOMOPTPaHCHEDTH").

3A0 "DMUKOH" ocyuecTBu pa3paboTKy padbouei
KOHCTPYKTOPCKOM TOKYMEHTALMK, MaTeMaTUIeckoro n
[POrpaMMHOr0 00eCTIeYeH s1, U3TOTOBJICHUE 1 IyCKOHA~
nanky obopynosanust CAIl. IOAO "TepmHedTenpoexT”
(npoextuposuk CAIT ITHB "TpyiroBas™) MPOEKTUPO-
BaJIO TEXHOJIOTUIO TMOXAPOTYIIEHWS, BblIAaBalo MCXOI-
Hble naHHbie Ha pa3paboTKy CAII 1 BBITIONHAIO MPOCKT
MIPUBSI3KM CUCTEMBI.

Cucrema apromarmueckoro noxaporymenus [THB
"TpywroBas” mpeiHa3HaueHa JUiss OOHApYXKEHUs 04aros
BO3TOpPAHUS, OMOBEILEHMsI JIIOACH O MoXape u TYLICHUA
nokapa, a TAKKe 3allUThl TEXHOTOTMYECKOro 000pyno-
BaHMst U coopyXeHuil. OObeKTaMM MOXKAPOTYLIEHUsT TC-
peBanouHoit HedTe6a3bl "I pyioBast” ABIAIOTCS:

- OCHOBHOII pe3epByapHbIii MapK, COCTOSILIMIT U3 10
pe3epsyapos PBCITK 50000 m*;

- HacocHas CTAHLMS BHYTPUITAPKOBOM MepeKauKu;

- JIOTIOJHUTE/IbHBII pe3epByapHbIi MapK, BKIIOYAI0-
it wetsipe PBCITK 50000 wm*;

- HacocHast [UTS Ma3yTa 1 TsKeJIol HeTH;

Kpome Toro, cpeicTBaMy I0XapHOH CUrHAIM3aLun
(0GHApYKEHUsI 1 OTIOBELEHMST) OCHAILAIOTCS: ONIepaTop-
nas [THB "IpyumioBas"; TOMEIIEHNAS KOMIUIEKTHBIX
TpaHchOPMATOPHBIX MOACTAHLIMI (KTII), pacnipenenu-
TeabHbIX ycTpoiicTB (PY) M HIMTOBBIX CMJIOBBIX YCT-
poitcts (LLICY); KabebHbie KaHANIbI; ONepaToOpHast 1 TP
CIIMBOHAIMBHDIE XKEJIE3HOIOPOXHBIE (XK/I) 2CTaKalbl,
IUIOLLA/IKA HACOCOB JIETKOM HedTH; 3aKpbITast U OTKPHI-
Tasi HACOCHbIE CIMBA AU3€JIbHOIO TOTUIABA.

Jliist pe3epByapoB MPUMEHSETCS MOACIOMHOE TyIIe-
HIe MIeHKOOOpasylolleil HU3KOKPATHOM MEHOM. Hacoc-
Hble BHYTPMIIADKOBOM IEpEeKauyky Masyra | TSDKEITON
HedTH TyLIaTCs aBTOMaTUYECKU BBICOKOKPATHOM MEHOM.
Jlytst TyLLEHMS /1 3CTaKa/l IPE1yCMOTPEHbI aBTOHOMHBIC
ycraHoBKM TymeHust Tuna "Tlypra”. [To curHany o noxa-
pe na scrakage CAIl BkioyaeT HaCOChI TS obecreue-
HUsl TpebyeMoro AaBIeHUsl B TPyOONPOBO/E MOIauM me-
HOpAacTBOpa K 3TUM YCTAHOBKAM.

B CAII 0CHOBHOIO ¥ JIOMOJHUTEJIIBHOTO Pe3epBYyap-
HBIX [TAPKOB MCITOJIB3YeTCsl IBE HACOCHDIX TNIOXaPOTYIIE-
HU, B3AUMHO Pe3epBUPYIOLINE IPYT ApYTra. B CAII ciu-
BOHAIMBHBIX DCTAKAl UCIOJIb3yeTCs CBOSL MoXapHas Ha-
cocHast CTaHLUS.

YT100bl OXapaKTEPU30BaThb OOBEMbI ABTOMATH3ALUN
CATII TTHB "Tpywosas" mpuBeneM ooliee TUCI0 BXOI-
HBIX/BBIXOIHBIX CUTHANIOB KOHTPOJUIEPOB:

« BXOJHBIX CUTHAJIOB KOHTPOJISI TEXHOJIOTMUECKMX Ma-
pPaMeTpOB pabOThI CUCTEMBI ITOXKAPOTYLICHUS — 243 en.;

* BXOIHBIX/BBIXOIHBIX CUTHAJIOB KOHTPOJIS M YIIPAB-
JeHusi MCIOAHMTETbHBIMU MeXaHM3MaMHu (Hacocami,
3aaBmKKamMm) — 848 en.;

« BBIXOXHBIX AMCKPETHBIX CUTHAJIOB (YIIPaB/IeHNsI CBE-
TOBBIMH 1 3ByKOBBIMH OIOBEIATE/IAMU U T.1) — 171 en.

MoxapHble 3aABMXKKM NMEIOT WHTEJUIEKTYaTbHBbIH
MPUBO/; KOHTPOJIb M YHPABICHUEC UMU MPEAYCMOTPCHO

! CepTrdMKAT MOXAPHO# GS30MaCHOCTH No CCITB RU.VII001.BO4716 ot 02.08.2005, ceprudukar cOOTBETCTBUA HIIb 75-98 u

HITB 57-97* Ne POCC RU.BB02.HO2713 ot 02.08.2005.
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ocyuiecTBaATh 1o uHTepdeiicy CANbus. Yucno uHrtep-
(beliCHBIX BXOHBIX CUTHAJIOB (C TTOXKApHBIX M3BeLLaTe el
U 3aaBuxeK) — 480 e.

Peanuzaimst CAIl TTHB "[pymioBas" ocymiecTsis-
Jlach B J1Ba JTarna.

Ha nepsom atamne 6buta paspadorana CAIl camBoHa-
JIMBHBIX ACTaKall, KOTOopas BKJIIOUasia LEHTPATbHBIN KOH-
tposiiep (KCATII-01 KLI), BbImOMHEHHBI 11O cxeMe ¢ "To-
psiuMM” pe3epBOM, YCTAHOBIEHHBIM B ONEPATOPHOM K/I
actakan, u aa KCAIT-01 YCO, onuH u3 KOTOPbIX ObLI
TaKKe YCTAHOBJIEH B OMEpaTOPHOI X/I 3cTakad, a Apy-
royi — B HacOCHOM noxapotyieHust Nel. B oneparopHoit
3K/ 9CcTaKaj pacrosioxeH Takxke APM orneparopa, BKIIIO-
yaomit padouyio cranuuto (ITK) ¢ "ropstanm” pesepBom.
Cas3b mexay KCAII, a takke mexny KCAIT K11 u TTK
OCYILECTBJISIETCS 110 CTaHAApTHOMY MHTepdeiicy RS-485,
npotokosy Modbus RTU (pesepBupoBaHHas 1I1Ha).

3areM Obl1a BHeapeHa pacrtpenenenHas CAIT ocHoOB-
HOTO U JOMOJHUTEJBLHOTO pe3epByapHOTO T1apkKa. Sapom
ee saBasgeTcsd HeHTpalbHblil KoHTposiep KCATI-01 K11 ¢
paclIMpeHHbIM UYMUCAOM HWHTephelCHBIX KaHaJoB.
B CAII ucnionbsyetcs 22 kontposuiepa YCO KCATI-01 u
KCAII-02, ycranoBnenHble B 19 mkadax yrpasieHus
noxapHsbix. bosibiioe yucio KoHTposiepoB YCO u 1o-
MEILEHUI, B KOTOPBIX OHU YCTAHOBJIEHBI, OOJIbIINE pac-
CTOSTHUSI MEXIY 3TUMU ITOMEILIEHUSIMN O0YCIOBUIIN T10-
ctpoeHue nHdbopmarmonHoii cetu CAIl ¢ ucrnosnb3oBa-
HUEM BOJIOKOHHO-ONTUYECKUX JUHUM cBsizu (BOJIC).
Hnst mepenaun nndopmanuu no BOJIC ucnonb3yiores
ontuyeckue moaembl OZD 485 G12 BFOC.

KommekcHast cucremMa aBTOMartu3alldyd I0XapOTy-
wenus [THB "Tpymosasa" mokasaHa Ha pUCYHKE.

Koutponnepst KCAIT-02 ucmoab3yoTcss B OCHOBHOM
JUISL TIpYeMa CUTHaJIOB OT AByxauana3oHHBIX (MK-Y®)
usselarened noxapHoix miameHn MIIBC (moctas-
muK — 3A0 "DaekTpoHcTaHAApTIPUOOp"), TIpUMEHSsIe-
MbIX /ISl CUTHAIU3allMu O TIoXape B pe3epByapax. Ha
KaXxJIOM pe3epByape ycTaHaBiauBaeTcs 1o 10 m3Belnarte-
JIel, KOTOpble UMEIOT MUCKPETHbIE, aHAJIOrOBbie (TOKO-
Bble) U UHTepdeliCHbIE BHIXOMHBIC CUTHANIBI. B maHHOM
cyyae MCIIOJb3YIOTCS WHTepdeiicHble CHUTHAIBI (1Be
wHbI 1o 1T UTIDC B Kaxmoii).

B cucteme MCIONb3YIOTCST 3aIBVKKU C WHTEILICKTY-
JIbHBIM MPUBOAOM BYX TUNIOB — BYP u I[1BD 7M1 (no-
craBlIMK — ToMcKast 2J1eKTpoHHast KoMMaHu). [laHHbIe
TUTIBI TIPUBOJA TIO3BOJISTIOT OCYIIECTBIISITh KOHTPOJIb M
yIpaBjieHUe 3aJBUXKaMHU KaK (QU3MIECKUMU TUCKPET-
HbIMU CUTHaJIaMM, Tak U 1o uHtepdeiicy. B CAIl 3ano-
JK€Ha BO3MOXHOCTb MCTIOJIb30BaHUST KaX/I0r0 U3 BapH-
aHToB. Jlng npeobpa3oBaHUsT peaiIM30BaHHOTO B UHTE -
JIeKTyallbHOM mipuBoje npotokoja CANbus B Modbus
RTU wucnonb3yeTcss cTaHOapTHBIA Mpeobpa3oBarTeis
MKC-07.

Bpems M3rotoBiaeHMsT CMCTEMBI OT Havyaia pa3pador-
ku no cnauu CAII ITHB "IpyiioBast” B ONMBITHYIO 3KCILTY-
aranuio coctaBuiio 5 mecsauen. CAIl skcryatupyeres ¢
mas 2005 .

HaxkomuieHHblif 32 MpeabIIyIIMe TOIbI OITBIT ITOCTABKH
u BHeapeHus1 CATl pa3nmuuHbIX 00BEKTOB, HAIMYME BCEX
HEOOXONUMBIX JIULEH3UIU U cepTU(UKATOB HAI30PHBIX
opraHoB Poccuu nossosser 3A0 "BMUKOH" npemna-
raTb CBOM YCIYTM MO MOCTaBKE KOMIUIEKCOB ITPOTPaMM-
Ho-TexHuueckux cpeActB CAIl Ha 6a3ze COOCTBEHHBIX
KOHTPOJUIEPOB [UISl BCEX OTpACIeil MPOMBIILIEHHOCTH.

mioHs 2006
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MPUMEHEHWE CPEOCTB ABTOMATM3ALIMA

J17151 BBIMOTHEHUS 3aKa30B Ha MOCTABKY "ToJI KJ1r0Y " 3aKas-
YUKY HEOOXOAMMO COOOIITNTH CIIYIOIIHE HCXOMHbBIE TaHHbIE:

* 4Yuciao uuieidoB MOXAapHONW CHUTHAIM3ALUU
(LUTIC), noaxnrouaembix K KCATI, v THIIBEI TTOXKapHBIX
uzBeutateneit B atux LITC;

* YKUCIO MUCTIOJHMTEIBHBIX YCTPOMCTB MOXAPOTYIIE-
HUS, AbIMOyHaJIeHUs U T.A., ynpaeisieMbix oT KCAII, wu
3JIEKTPUYECKUE CXEMbI YIIPABICHHS 3TUMU YCTPOWCTBAMMU;

* YUCJIO CBETOBBIX W 3BYKOBBIX OIOBeIIaTesieil (Tabiio,
CHPEH ), YCTaHABIMBAEMBIX B OXPAHSIEMbIX [IOMEIIEHUSIX;

* YUCJIO AHAJOTOBBIX W/WJIW JUCKPETHBIX BXOIHBIX
CUTHAJIOB OT MAaTYMKOB (CUTHAJIM3aTOPOB) YPOBHS XKW/I-
KOCTH, 1aBJIEHUS, TEMIIEPATYPhl, UCITOTb3YEMbIX B CHCTE-
M€ aBTOMAaTHU3allMK MMOXapOTYIIeHUs, a TAKKE JaTYMKOB
KOHTPOJIS 3ara30BaHHOCTH M TI.;

* HEoOXOmMMMOCTh McToNb30BaHUs B coctaBe KCATI
TaHeJ oreparopa;

* HeoOXoAMMOCTh MonkiIoueHust K APM oneparopa
(PC BepxHero ypoBHS).

Jns cucteM aBTOMATMYECKOTO ITOXAPOTYLIEHUS,
BKJIIOYAIOIIMX HECKOJbKO KOHTPOJUIEPOB, OOBEIMHEH-
HbiX B JIBC, TpeOyeTcs maTh TMepedyncieHHbIE CBEIEHUS
no kaxaomy KCATI.

st 6ombiivx cuctem (eca APM oneparopa, KCAITer
n LITIC HaxoasITes B pa3HbIX TOMEMIEHUSIX, COOPYXKEHN-
gX) HeoOxonumo ykazath pasmemnieHne KCAIT u IITIC
10 TIOMELIEHUSM, OPUEHTUPOBOTIHBIE PACCTOSTHUS MEX-
Ly TIOMEUIEHUSIMU U UX KaTETOPUIO B3PBLIBOOITACHOCTU
(U1t OLIEHKM HEOOXOOMMOCTH WCITOJIb30BAHUS 3JIEMEH-
TOB I'PO303aIUTBl U UCKPOOE30TIaCHbIX 1IeTIei).

Anerceee Arexceil Arekcanopoguu — Kano. mexm. HAYK, 2eH. OUpeKmop,
Anexceee Bacuauii Arexcandposuy — nauanvrux omoena aemomamuzayuu — 340 "OSMHUKOH".

Konmaxmuwie meneghonni: (495) 785-51-82, 509-15-22.

Http://www.emicon.ru

ABTOMATVI3ALIMSI NMPOKATA HA MEJTKOCOPTHOM CTAHE

HIM "UHXKMET"

ﬂpe,qcrasneH OrbIT BHEQPEHNS yCOBEPLUEHCTBOBAHHbLIX CUCTEM MOJPABHMBAHMSA MPOKATA B LENIX YBENTMYEHHMS BbIXO[A MEPHOro

MpoKaTa HA MENTKOCOPTHOM crake. B kadecrse npumepa pacemarpusaercs OAO "Kpusoposxctans”, kpynHesiwmii Ha
YkparHe metanslyprudeckuii KOMOMHQT, MPOM3BOASLLMIA OKONO 7 MIH. T CTaM 1 & MITH. T MPOKATA €XErogHo.

OnHOM U3 BaXHEUIINX 3a1a4 Ha METKOCOPTHBIX CTa-
Hax (MC) saBnsieTcst obecrnieueHne MaKCMMaIbHOTO BbI-
X0a MepHoro npokara. [TockonbKy TTpoaoIbHast KeCT-
KOCTb NpoKaTa KpaiiHe mMaja, ero noapaBHMBaHUE Ha
yrope Iepel HOXHWIAMM XOJIOAHON pe3KHu He Mpen-
CTaBJIIETCA BO3MOXHBIM. [IpyTku mipokara mnociie pesa
Ha 6apabaHHbBIX HOXHUIIAX TPAHCIIOPTUPYIOTCS TTOABO-
JSLIUM POJIbTAaHTOM Ha IBYXCTOPOHHUI XOJOAMIBHUK U
MOABEMHBIMU KJIalaHAMU cOPAChIBAIOTCS HA PUXTOBOY -
Hoe yctpolicTBo. IlepemaTouHoe ycTpOMCTBO ¢ ITOMO-
LIBIO HETIOABUKHOM M TTOJBUXKHOM IpeOeHYATOM CUCTEM
MepeKIablBacT MPYTKU PEEUYHON CUCTEMOM XOJOIMJIb-
HUKa I10 HalpaBJE€HUIO K OTBOAsIIEeMY poJibraHry. Ha
CTaHe MPUMEHSETCS MPEeUMYLIECTBEHHO IBYXpPYydYbeBast
MpOKaTKa apMaTypHOTO MpoGWIS B BaJlkax YMCTOBOM
IPYIIIBL KJIETEW M MOCIenyolas ux mpokaTtka Ha cTaHe
B IB€ HUTKU. Ha XonoauapHKe B KaXKIOM pyYbe HaXO-
JIUTCS MO IBa TIPYTKa.

Ha xombunate "KpuBopoxcranp' B pasHoe BpeMs
IIPEATTPUHUMAJIUCH MOIBITKY BHEAPEHUS Pa3TUYHbBIX CUC-
TEM W YCTPOMCTB [UISl COKpAlEHWE BBIXOIA HEMEPHBIX
JUIMH, HO OIIBIT DKCIUTyaTallMu MOKa3ajl MX HEIOCTaTOY-
HyI0 paborocriocobHocTh U 3ddekTuBHOCTL. [TosTOMY
1ocJie BHUMATEJIbHOTO U AETaTbHOTO M3YJYeHUsT pa3pabo-
TOK, Beayluuxcs B atoil oonactu BHUMMermaniem, Mu-
CTUTYTOM YEPHOM MeTamypruu, HanumoHanbHo#l MeTa-
JIypru4ecKoil akageMueit YkpauHbl, YenssOmHCKUM Me-
TaJTypr4ecKuM KomMOuHatoMm, KpuBopoxckum duima-
JioM KueBckoro MHCTUTYTa aBTOMATUKM, 3apyOEXKHLIMU
¢upmamu VEB SKET Magdeburg, SMS Shsloemann-
Siemag (®PT') u ap.. crienmanncTsl KOMOMHATA OCTAHOBH-
Jich Ha npenoxexusix HITTT "MHXMET" (Mocksa).

Jig ymeHbllleHUs pa3dpoca mepeaHnx KOHIIOB IIPyT-
koB crneunanuctel HITIT "MHXKMET" paspaGoranu
pOJIbTAaHT U CUCTEMY TMOAPABHUBAHUS ITPOKATA HEIO-
CPEICTBEHHO Ha I0JIe XOJOAWIbHUKA. XOJOIWIBHUK
MEJIKOCOPTHOIO CTaHa OCHAILEH ABYMS TOApPaBHUBAIO-
IUMU POJBTaHTaMU, OAWH M3 KOTOPBIX pa3MelleH Ha
MPaBOM PEEYHOM I10JI€ XOJIOAWIbHUKA, a IPYroil — 3ep-
KaJbHO Ha JieBoM. [ToapaBHMBAIOIIMI POTBIaHT BBLITIOJI-
HEH B 0e3peyKTOPHOM BapuaHTe C MHAMBUAYAJIbLHBIM
MPUBOJIOM Ha TIPUBOIHbIE POJUKHA.

JIBuratenu paGoTalT B HEMPEPBIBHOM pexume. In-
TaHUe [BUrarejiell poJMKOB POJIbTaHTa BBIMOIHSIETCS OT
CTaTUYECKOTO MTpeodpazoBarest 4yacToThl TUIA Altivar 58
(ATV85HD64N4), MIPOU3BOIUMBIX KOMIaHUEH
Schneider Electric mox Topropoit Mapkoii Telemecanique.
3agaHue CKOPOCTH BpAIIEHMsI POJIMKOB POJILIAHTa OCY-
LLECTBJISIETCS OTIEPaTOPOM C IOCTOB YIIPABJIEHUs OT 00-
1LIETO 3a1aTYNKa CKOPOCTH.

OnHoit u3 npobGiieM Ipu pa3paboTKe U BBOIE B IKC-
IJIyaTalMIo CUCTEMbI MTOJPABHUBAHUS SIBIISIETCS ITPOOJIE-
Ma JUIMHHOTO KabeJsisl CUJIOBBIX 1IeTieil Ha BBIXO/E OT Ipe-
oOpazoBaresisi 4acToThl 10 nBurateeir. [1o pekomeHga-
unu dupmel Schneider Electric cymmapHas minHa Kade-
JI MEXIY BCEMU IBUTATEIISIMU U ITpeoOpa3oBaTesieM yac-
TOThl Altivar 58 mpu HalmMYMM BBIXOAHBIX (DUILTPOB HE
nospkHa nipesbiiaTh 200 M. Ha aHamorMyHbeIX cTaHax ata
JulMHa (akTUYeckn MoXeT mpeBbimars 500 M, nmoromy
YTO JBUTATEIU PACIIOIOXEHBI TI0 BCEH [UTMHE XOJOIUIIb-
HuKa (125 M), a mpeoOpazoBaTe M YaCTOTHI — B MAlllH-
HOM 3aJie Ha paccTossHUM 100 M OT XOJTOOMIBLHUKA.

IToaToMy Mpu BHEAPEHUM TAKUX CUCTEM, [IE 3HAUM-
TEJILHO yAAJEHHbIE IPYT OT JIpyra W paboTalollue Iapa-
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