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Hngpopmayus, npedocmaenennas 6 uacmosuem OOKyMeHme SGIAemcss O00CMOBEPHOU U NOONEHCUM UBMEHEHUIO 0e3
npeodeapumenbHo20 y8eOOMIACHUS NOIb308ameis 66Uy NOCMOsHHOU dopabomku u paszsumus 110, a maxoice modepruzayuu
uzoenutl 8X00AWUX 6 cucmemvl 0151 KOMOPHIX NPOU3BO0SMCs pacuemvl. Bce pexomenoayuu uiu npeononodiceHusl,
npueeoeHHvle 30eCh, He 2apaHmupyiomcs, max Kax ycioeus npumenenus 10 u uzdenuil He mMocym KOHMPOIUPOBAMbCS
asmopamu. Aemopwl He Oepym Ha cebsi OMEEMCMBEHHOCMb 3a 000U yujepd Ul NOSPedcOeHUsl, KOmopble MO2ym

B03HUKH)YMb scredcmaeue UCnolb3068aAHUS und)opMauuu, codepofcawezlc;i 6 HacmoAwem OOK)}MEHWZE.
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1 Hasnauenune nporpammsl «Barrmerp HCO «Opuon»

[Iporpamma «Bartmerp MCO Opuon» MO3BOJISIET MPOU3BECTU pPACUET IMAPAMETPOB CUCTEMBI
oe3omacHoctu (CB): Tok moTpeOneHHus OT MCTOYHUKA MHUTAHHS, MOIIHOCTH MOTPEONIEHUS OT CETH,
MOIIIHOCTb TEIIJIOBBIJENICHUS, a TaKXkKe M0J00paTh HEOOXOAUMBII UCTOYHHUK PE3EPBUPOBAHHOIO MUTAHUS
UCXOJS W3 BBIOPAHHOTO HAIPSDKCHUS, TOKA HArPy3KH M HEOOXOAMMOIO BPEMEHHU pPEe3epBUPOBAHMS.
[Iporpamma opueHTHpOBaHA Ha pacyeT MapaMeTPOB CHCTEM, MOCTPOEHHBIX Ha oOopymoBanmu HBII
«bomuny.

2 CucremHble TpeOOBaHUS

2.1 lonnepxxuBaembie onepanroHubie cuctembl: Windows 7 (32-bit, 64-bit), Windows 8 (32-bit,
64-bit), Windows 10 (32-bit, 64-bit).

2.2 TIporieccop ¢ TakToBO#M yacToToil He HIke 800 MI'T (pekoMeHayeTcsi ¢ TAKTOBOM 4acTOTOM
1,5 I'Tm).

2.3 O3VY: ue menee 128 Mb

3 IlaHejb HHCTPYMEHTOB
B BepxHeil yacTu OKHa IPOrpaMMBbI PacIioyio’KeHa MaHelb HHCTPYMEHTOB (puc. 1).

<€— [laHenp MHCTPYMEHTOB

() 24BoneTa flex.= 0 ~ Tpes.= 0 | 24waca v 1Mac < cperemilEEIONACHOCTH

Hanprs#eHue nMTaHua OobaeouHan Harpyska, MA BpeMa peseperpoBaHUa [ »
@ 12 BoneT (NaMnel, cMpeHEl, Npodees) Jes. peskim + Peskum Tpes. B D I D ‘_‘

Pucynok 1. [Tanens nHCTpyMEHTOB

Haznauenue KHOIOK MMaHEIn HHCTPYMEHTOB (CjIeBa HAIpaBo):
1. «OTKpPBITH» — HCIONB3YETCS ISl OTKPBITHS (aiiia KOHQUTypaluu W 3arpy3Kd CITHCKa
npuOOpOB U OCTATBbHBIX MapameTpoB Cb coXpaHeHHBIX paHee B 3TOM (aiise;

2. «CoXpaHUTB» — HCHOJB3YETCS A COXPAaHEHMs TEKYIIEro CIHCKa BBHIOPAHHBIX MPUOOPOB
HBII «bonun» u gpyrux napamerpos Cb;

3. «9kcmopt B EXcel» — ucmonp3yercss mas 3KCmopra BCEX MaHHBIX (BBIOPAHHOTO CITHCKA
npuOOpOB U OCTaIBHBIX MapameTpoB CB, a Takxke BceX pacueTHBIX JaHHBIX) B (aiin Excel;

4. «PaccuMTaTh» — HCIOJIB3YEeTCs JJIS pacueTa 3JEKTPONOTPEOICHUsI CUCTEMbI 0€30MacHOCTH
Ha OCHOBAaHUM CHHCKa BBHIOPAHHBIX NPUOOPOB M OCTANbHBIX MapameTpoB. JlaHHas KHOIKa
npoayOIMpoBaHa Ha MaHENIN PACCUNTAHHbBIE TApaMeTpPhI (CM. MTYHKT 4.5);

5. «/lomosIHUTEIbHBIE NAapaMeTpbl» — HUCHOJAB3YeTCS Uil BBOJA  JOIOJIHUTENIBHBIX
MapaMeTpoB, TAKUX Kak TeMIEpaTypa IKCIUTyaTallii U BpeMsi HapaOOTKH aKKyMYJIsTopa,;

6. «OYHCTHTDH CNIHCOK BHIOPAHHBIX NPUOOPOBY» — NCIIONIB3YETCS IS yAAJICHNS BCEX MPHOOPOB
U3 CIHCKa «BBIOpAHHBIE PUOOPHIY;

7. «O mporpamMme» — UCIIOJIB3YETCS [yl OTOOpPayKEHHSI BEPCHU MTPOTPaAMMBI.
4 TlocienoBaTeIbHOCTH pacuera

Jyst TOro 4TOOBI TPOU3BECTH pacdyeT HEOOXOUMO:
4.1 Beibpatsb BeixoaHoe Hanpspkenue PUIL: 12 nnu 24 BonbTa (puc. 2).

%

L @
Hanpss#eHwe nMTaHWa NobaBouHan Harpyska, MA Bpema pesepeMpoEaHMA B -
@ 12 BoneT (Mamnkl, 0ApeHbl, NpoYeEe) Jesk. pesim + Peskiam Tpes. B D I D ‘_‘

() 24BansTa o= 0 Tpes.= 0 24waca v lwac v cperemiiEEI0NACHOCTH

Pucynok 2. BeiOop HampspkeHUs TUTaHUS
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4.2 BLI6paTB HCO6XOI[I/IMOG BpEMs PC3CPBUPOBAHUA B ACKYPHOM PCIKUMC U B PCIKUMC TPCBOI'U

(puc.3).

= Bartmerp NCO Op

B G E b

A . o |5 | dus

Hanpa#eHe NTaHuA NofasoyHan Harpyska, MA EBpeMa pesepBMpoBaHA ™ -
@ 12 BonsT {NaMnkl, cpeHel, Npodee) L. pesiM + Pesim Tpeg. B D I D ‘_‘

() 24BonsTa floc.= 0 Tpes.= 0 | 24waca v lwac v Jeperen EE30MNACHOCTH

PucyHnoxk 3. Bei0op BpeMeHU pe3epBHpPOBaHUS

4.3 BriOpaTh HEOOX0AMOE 00opymoBaHue u3 crircka npuoopo HBIT «bommny (puc. 4).

Jns noGaBiieHUs HEOOXOIUMO BBIACTUTH MPUOOP B CIHMCKE M HaXaTbh KHOMKY «/l00aBUTBHY.
Tax)ke BO3MOXKHO 100aBUTH MPUOOP MPHU TIOMOIIHM JBOHHOTO KIMKA MBIIIBIO 10 Hemy. [locie bero
B CIHCOK «BpIOpaHHble mMpuOOpb» 100aBUTCS HOBOe ycTpoicTBo. Ecnu mpubop yxe ObL1 BHIOpaH
JI0 3TOTO, TO 3HaueHue B rpade «KoaudyecTBo», Iy 3TOTO nMpudopa, yBenuuuTcs Ha | (MCKIIOUYEHHE
cocraBisitor  «CurHan-10», «Curnan-20», «C2000-K1JI», «C2000-4» u «/pyrue mnpuOOpbI»).
V3MeHUTh KOJIMYECTBO MPUOOPOB MOKHO TAK)KE HEMTOCPEICTBEHHO B rpade «KoauuecTBo» ¢ TOMOIIBIO
KHOTIOK «BBEPX», «BHHM3» WM BBECTH 3HAYCHUE C KJIIABUATYPBI.

Ilpumeuanue. KomnaecTBo mpuOOPOB OJHOTO HAMMEHOBAHUS HE MOKET ObITh Oosbie 20.

HanpskeHHe NMTaHua [NoBaBoYHan HarpysKa, HA BpeMa peseperpoBaHa Ml -
@) 12 Bonet (Namnkl, capeHel, npoqee) Lok, pexum + Peokim Tpes. B D I D i
(71 24BonsTa fJex.= 0  Tpes.= 0 24uyaca - luac =

CUCTEMbI BE30MACHOCTH
Crmcok npubopos 3A0 HBIM «bonua:

MyNbT KOHTPONA W YNPAENEHUA CEETOANOAHEI OXPEHHO-NOKAPHEIA «C2000-KC BBIHe-HeHHBH/I HDH6OD
Npeobp TENn MHTepd

MpeobpasosaTens MHTEpDeicos R5-485/R5-232 B Ethernet «C2000-Ethernets

PapuonosTopuTENs MHTepdeRcos «C2000-PMK:, «C2000-PMM= 1en, 01 KHO]‘[Ka ((2106aBI/IT[,))

MNpecfpasosaTens MHTepdelicos RS-232/RS5-485 «C 2000 M \

MpeobpasosaTtens MHTEPQENCOE «TTA-TF

-

Boibpantme npubopbl _ II-EH]IK
T T
HanmeHosaHMe | Kon. |Ioex, A ! ITpes, A !
MynbT KOHTPONA M YNPEBNEHMSA 0XPEHHO-NIOEPHE «C 20005 1 % 0,045 0,060 F=

Pucynoxk 4. Bei6op mpu6opon

4.4 [Ipn HEOOXOAMMOCTH YKa3aTh JOMOJHHUTEIBHBIA TOK TOTPEOJICHHS] B JIEKYPHOM DPEKUME
U B peKUME TpeBorH (puc. 5).

< B L o

() 24Boneta o= 0  Tpes= 0 J24waca v lwac v cuerrMblEEIONACHOCTH

Hanps#eH e NMTaHuA [obaBoyHan HarpysKa, MA Bpema pesepeMpoBaHMA u -
@ 12Bonet {NaMnkl, cpeHsl, Npoqes) Llew. pexm + Pesom Tpes. B D I D ‘_‘

Pucynok 5. Jlo6aBouHast Harpy3ka
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4.5 Tlonb30Bareslb UIMEET BO3MOKHOCTh BBECTH JIONOJHHUTENBHBIC MapaMeTphl, Ha)KaB Ha KHOIIKY
Ha MTAHEJI WHCTPYMEHTOB C HKOHKOM TepMomerpa. IIpu 3TOM MOSBHTCS OKHO, TJJe MOXKHO BBECTH
TeMIeparypy 1 Bpemsi HapabOTKH akKyMyJsitopa (puc. 6).

i 1

,ﬂ;DI‘I CAHUTENBHBIE N3PAaMETRBI

Beegure epeMAa Hapabotkn AKE...
N -

H cpeOHOD TEMNEPATYPY

IHCIYATa LM
t=+25"C -
’rlDHHHTI:-] ’ Chpoc ] ’ OTMEHE ]

PucyHnok 6. OKHO ¢ JOTOTHUTETHFHBIMU TTAPAMETPAMH

[Iporpamma aBTOMatMueckn paccuuTaeT kodhdumument emkoctu AKDB, B 3aBucuMOCTH
OT TeMIIepaTypsl OKpyaromiei cpeasl M Bpemenu Hapabotku AKDB. Ilpu pacuére naHHOTO
Koa(durmenTa Takke yuutbiBaercsa otHomeHne EMKocT AKD k Toky paspsina.

4.6 Haxxatp kHOTIKYy «PaccuuraTrh» (puc. 7).

BeibpanHbie npnbopel
HanmeHoBaHWe Kon, |Ipew, A | ITpes, A
Mprbop NPUEMHO+OHTPONEHEIR OXPaHHO-TOMAPHER T 2000-% E] 1 % 0,110 0190 Fa

m
m.

-

PaccyMTaHHbIE NapaMeT pol PaccuuTaTth

HanmenosaHne Dex. pexnm Tpes. pexnm

CyMapHEIA ToK Brex npubopos = 0,110 A 0,190 A

MuHKManEHaA emrocTe AKE = 3,580 A%y

Pucynok 7. Knonka «Paccunrars
4.7 BeIOpaTh OIMH U3 NPETI0KEHHBIX HICTOYHHKOB PE3epBUPOBAHHOTO MUTaHuUs (puc. 8)
[Tocne BwIOOpa PUII mporpamma mnpoBenmer mnepepacuer MuHHMaibHOW eMkoctH AKD
(L7151 KOHKPETHOTO MCTOYHHUKA), & TAKXKE PACCUYMTACT MOIIHOCTh TEIUIOBBIACIEHHS U noTpedbnenus PUILT
ot ceru. HaxxaB na maumenoBanue PUII, mporpamma mepeampecyer mosb3oBareis Ha cait bolid.ru
Ha CTPAHMYKY C TEXHUYECKHMMHU XapaKkTepucTukaMmu BeiopanHoro PUIL.

BOZMOMHO HCMONL30BATE CNEOYOWNME HCTOYHHKH PE3EpEHPOBAHHONO NHTAHNAL
Hanmenosanne Boix. ok  Emkocte AKB Hutepdeic
PHN-12B-2A-7A.4 RS Tout=2,0A AKE=7,0A™  R5-485 -
5 PHM-12-3/17M1-P-RS (PUM-12 wen,51) | Tout=304 AKE=17,0A™ R5-435 [
F‘HI'I-IERS l Iout=3,0A AKB=17,0A™ R5-485
) Pﬁmtm— Briopanusiii PUILT lout=20A AKE=7,0A") Pene | 4
0 PHM-12 men. 12 (PHN-12-2/7M1-F) Tout=2,0A AKE=7,0A™  Pene v -
k. ]

Pucynox 8. Bei6op pe3epBUpOBaHHOTO HCTOYHHKA MTUTAHUS
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5 JomnognutenabHble mapametrpbl «C2000-KIAJI»
[Ipu nobGaBnennu B cnucok BeIOpaHHBIX mpudopoB «C2000-KIJI» u «C2000-KIJI-21»

OTKPBIBAETCSI OKHO B KOTOPOM HEOOXOAMMO BBIOpaTh MOJKIIOYEHHBIE aJpecHble ycTpohcTBa (AY)
(Puc. 9).

'« BueibupeTe ycTporcTea nogkaodentoie k "C2000 KAM" ! ﬂ

CNUCOK afpecHBIX YCTPoiicTe

C2000-AP1wcr.01 -
C2000-AP11cm.02

C2000-AP11cr.03

C2000-AP 1 ucr.04

C2000-AP2

C2000-AP3

Buifpannbie appeckbie ycrpoicTBa

HaumeroBaHue Kon. Tok, MA

m

PaccunT anHbIe NapamMeTpoi
OBuee KOMMYECTBO YCTPOMCTE NoAKNKHYeHHsX K AMNC = 1]

CymMapHbii Tok noTpefinerus no ANNC = 0,00 mA

! | OK ] I Otrena J

Pucynok 9. OkHo BeiOOpa AY

Taxke BeBBarh OKHO KoHburypamuu «C2000-KJI» MOXHO HakaB Ha KHOIKY
«Konpurypamusi», KoTopas HaXOJAUTCS CIIpaBa OT Ha3BaHus nmpuodopa (puc. 10).

Buibpanubie npubopsi

HaumeHoBaHWe Kon. |laex, A | ITpes, A

r—
MpuBop NPUEMHO-KOHTPONEHEIR OXPaHHO-TIOKAPHEIA «C2000-%4= @jl % 0,110 0,190 =

Knomnka «Kondurypanus»
PaccuMTaHHbIE NapaMeT pbi

Pucynoxk 10. Knonka «Konduryparms»

Ilpumeuanue. llpu nobGanennn «C2000-KJI», ecnmu oH yxe Obul BBIOpaH 10 3TOrO,
TO 3HaYCHHE B rpad)e KOJHMYECTBO HE yBEAHMUUTCS Ha 1 (KaK y OCTalbHBIX MPUOOPOB), a JOOABUTHCS
HOBBII mpubop «C2000-K/1JI» B cnucke BbIOpaHHBIX mprOopoB. Ecnu xe B Cb nomkHO OBITH
HeckoJibko iprbopoB «C2000-KJI» ¢ onnHakoBo#t KOHPUTYpaIKel, TO 3a/1aTh X KOJIMYECTBO MOYKHO
HETOCPEJICTBEHHO B rpa)e «KOJIMYECTBO», IPU MOMOIIU KHOIIOK «BBEPX», «BHU3)» WM BBECTH 3HAUCHUE
C KJIaBHATYypBhI.

Jns mobapneHuss AY HEoOXOAMMO BEIOpaTh €ro B CHUCKE AAPECHBIX YCTPOWCTB W HAXKATh
KHOTIKY «Jl00aBUTBY. Taxke 106aBUTh AY MOKHO ITPU TTOMOIIN JBOMHOTO KJIMKA MBIIIH TI0 HEMY.

[Tocne no6aBnenust HykHbIX AY Heo0xoauMo HaxaTh KHONKY «OK». [Ipu HaxkaTuu Ha KHOIIKY
«OTMeHa» MPOU3BECHHBIEC U3MEHEHHS HE COXPAHSIOTCS.

6 JonoanutenbHble mapameTpbl «Curnan-10», «Curnan-20».
[Ipu noGaBneHnU B CIHUCOK BbIOpaHHBIX MpuOopoB «CurHai-10» nnn «Curnan-20» oTKpbIBaeTCs
OKHO B KOTOPOM HE0OXOAMMO 3aJaTh OOIIMK TOK MOTPeOICHHs BCEX AATYMKOB, MOAKIOYeHHbIX K LIIC

(Puc. 11).

'« ToxkonoTpefastowme AaTumim lﬂ

Beepgure obumit Tox noTpebnenna
OaTunKoB oT Bcex LIC

00,00 mA

Pucynok 11. Tokonorpeosronue gatunku «Curnan-10/20»
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Taxke BbeBBaTh OKHO KOHOurypamun «Curnan-10/20» MOXHO HaXaB Ha KHOIKY
«KoHnpurypanusy, koropas HaX0IUTCA CIpaBa OT Ha3BaHUA pudopa.

Ilpumeuanue. OO0t TOK NOTpeOseHUs AAaTYMKOB orpaHuueH. s «CurHan-20» — 60 MA,
i «Curnan-10» — 30 MA.

7 JlomonnuTeabHble mapamerpbl «C2000-4».

[Ipu noGaBieHnn B CHMCOK BBIOpaHHBIX MapameTpoB mpudopa «C2000-4» OTKpBIBAETCS OKHO
B KOTOPOM HEOO0XOAMMO 337aTh OOMIMI TOK HOTpeOsieHUs BceX AATYMKOB MoakmoueHHbIX K LIC
U KOJIMYECTBO BKJIIOUYEHHBIX pere (Puc. 12).

'»  BribepuTe napaMeTpel npubopa @

0buymit Tok noTpebnenna = 00,00 mA

OaTuukos ot WIC

TBO

Pucynok 12. Oxno xondurypanuu «C2000-4»

Taxoke BbI3BaTh OKHO KOoHpuTyparuu «C2000-4» MoxHO HakaB Ha KHONIKY «Kondurypamusi»,
KOTOpasi HaXOAUTCS CIIpaBa OT Ha3BaHUs IpUOopa.

Ilpumeuanue. O6mmii Tox norpedienns naraukos oT I1IC orpanunden 12 MA.

8 Jpyrue npuéopsnl
CymecTByeT BO3MOXKHOCTH J00aBIICHHUsSI TMPUOOPOB OTCYTCTBYIOIIUX B CIHCKE NpHOOPOB
HBII «bomuny». [ns storo Heobxomumo nobaButh «IIpuméop» u3 pasnena «lpyrue npuéopbi»
(maxomutcs B KoHIie criicka nmpudopoB HBIT «bommay). Ilocie yero oTkpoercss OKHO B KOTOPOM HaJI0
Oynert 3anathk mapameTpsl npudopa (Puc. 13).
OKHO KOH(QUTYpaLUU COEPKUT CIIETYIOIINE TOJIS:
e «HamMeHoBaHue npudopa» — 371eCh HEOOXOAMMO BBECTH Ha3BaHHE pUOOpA.
e «Toxk B aexypuom pexume» (misi 12 m 24 BonbT) — 37eCh HEOOXOIUMO BBECTH TOK
notpelieHus mpudopa B ICKYPHOM PEXUME NMPHU MUTAHUH OT 12 1 24 BOJIBT COOTBETCTBEHHO.
o «Tok B pe:knme TpeBoru» (st 12 u 24 BosbT) — 371€Ch HEOOXOIUMO BBECTH TOK MOTPEOJICHHS
npubopa B peKuMe TPEBOTH NIPU MUTAHUM OT 12 U 24 BOJIBT COOTBETCTBEHHO.

+ Beepute napameTpol npubopa [i_:hj

Haumenosanne npnGopa -  §=017:

12 BonbT 24 BonbeTa
Tok B OeMYPHOM PEMHME = 0,010 0,010

ToK B peuMe TpeBoru = 0,010 0,010

OK | OTmMeHa

L 4

Pucynok 13. Okno xoHpurypanuu «pyrue npudopsi»

Taxke BbI3BaTb OKHO KOHQUIypallMu JpYyruxX MHOpuUOOPOB MOXKHO HaXaB  KHOIKY
«Konduryparus» KoTopas HaX0UTCs clipaBa OT Ha3BaHUS MPHOODA.

9 KonupoBanue npudoOpoB C JOMOJHUTEIbHBIMYI MapaMeTpaMu

Ecmu B cmnmcke mpuOOpOB HWMEIOTCS TPUOOPBI € JOMOJHUTEIBHBIMH — MapaMeTpamMu
(«C2000-KJ1», «Curnan-10», Curnan-20», «C2000-4» wmu «/lpyrue npuOopb») TO Uit HUX Oyner
JIOCTYyIHA (YHKIMS KOMMPOBaHUA. [ TOro 4roObl CKOMUPOBATH TaKOW MPUOOp (10OABUTH B CIHCOK
BBIODAHHBIX MPHOOPOB €Ie OJUH TAKOH K€ C aHAJOTMYHBIMHU JIOTIOJIHUTCIBLHBIMU ITapaMeTpaMu)
HEOOXOIUMO BBIICIUTH €0 U HakaTh KHONKY «Komuposate» (Puc. 14).
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Buibpannbie npubopel |

HaumMeHosaHHe | Kaon. |I.u.x=:.»<, Itpee, A

MNpubop NPMEMHO-KOHTPONEHEIM OXPEHHO-TOKAPHEIA «C2000-4: E] 1 % 0,1 0,130

Knonka «Konuposats»

PaccyMTaHHbLIE NapaMeT phl Paccuutath

| »

m

1

Pucynok 14. Knonka «KonupoBartb»
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NPUJIOXEHUE A
Pexomenaaruu o BeIOOpY K03 dULIEHTa EMKOCTH
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Pucynok 15. Pa3psiznbie xapakTepucTuku akkymyastopa DTM 1207 (25°C)
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Pucynok 16. Pa3psinabie xapakTepucTuku akkymyasatopa DTM 1217 (25°C)
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< 8 —
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Cpok cnyxb6ml, (roa)

Pucynok 17. Cpok ciy:k0b1 akkymyJisitopoB DM (B 0ydepHom pe:kume)
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